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9.

Conepxanue
CTp.

enu v 3a7a4n AUCUMILTMHBI (MOIYIIS)
Mecro nucuuminHbl (Moayiis) B ctpyktype OITOI.
TpeboBanus K pe3ynbTaTaMm OCBOCHHUS AUCIMUILTAHBI (MOIYIIS)
O0beM IUCUUIUTMHBL (MOZYIIS) ¥ BUBI y4eOHOU pabOThI
Coneprxanue JUCHUTIIUHBL (MOJTYJIS)
5.1 Coneprxanue pa3ziejoB ¥ TEM JUCIUTIIUHBI (MOTYIIS)
5.2 Paznensl TucuIInHbl (MOAYJIS) M MEXIUCIMIUIMHAPHBIE CBSA3H C 00ECIIeYrBa-
€MBIMH (TTOCTIEAYIOIMMH) TACUUIUTMHAMU (MOAYIISIMU)
5.3 Paznienbl v TeMbI JUCHUTUTMH (MOYJICH) U BUIBI 3aHATHIA
5.4. IlepeueHb JEKIIMOHHBIX 3aHITHHA
IepeueHb ceMUHAPCKHX, TPAKTUYECKHX 3aHSATHIA 1 TA0OpaTOpHBIX paboT.
[TpumepHas TeMaTuKa KypcOBbIX paOoT (IIPOEKTOB) (IIPU HAIUYMH)
YuebHo-MeTomdeckoe 1 MH(DOpMAITMOHHOE 00eCTIeUeHIE TUCIMILTAHBI (MOJTYIA):
a) OCHOBHas JIUTEepaTypa;
0) IOTOJIHUTENbHAS JTUTEPaTypa;
B) IpOrpaMMHOE 00€CIIEYEHHUE;
r) 0a3BI JAHHBIX, TOUCKOBO-CIIPABOYHBIC U HH(OPMAITMOHHBIE CHCTEMBI

MaTepI/IaJ'ILHO'TCXHI/I‘IGCKOC obecnieucHue JAUCIIHUITIIMHBI (MO,Z[y.]'IH)

10. O6pa3zoBarenbHbIE TEXHOIOTUH

11. Ouenounslie cpeacTBa.

12. ITpunoxenne ®OC



|. Henu 1 3a1a4m JMCUMILVIMHBI (MOILYJISA)

JucuuniannHa «/lomojHUTeIbHbIE TJIABbl ONTHKH» SBISETCA (DAKylIbTaTUBHOM U He
BXOJUT B 0a30Byl0 uacTh y4deOHoOro riaHa. CojepskaHHe ITUCIMILIMHBI SBISICTCS JIOTMYSCKUM
MPOJOIDKEHHEM U paciiupeHreM Tuctuiinabl «Konebanus u BoaHbl. ONTHKA» U CIYKUT OCHOBOM
JUISL OCBOCHUS TUCIMILUIMH, CBSI3aHHBIX C PACYeTOM U IKCIUTyaTallueil COBPEMEHHBIX ONTHYECKUX
9JIEMEHTOB, CUCTEM M YCTPOWCTB Ha MX OocHOBEe. OCHOBHOE BHUMAaHME B MPOrpamMMe JHCUUIUTMHBI
yIEJSETCSl BOIIPOCaM MPUMEHEHHsI KOTEPEHTHOW ONTHKH U JIa3epHON (PM3UKH, a UMECHHO METOJIaM
3amucu u 00pabOTKH ONTHYECKON nHpopMaluu. JIMCIUIITNHA U3ydaeTcsl B 8 ceMecTpe 4eTBEPTOro
Kypca W e¢ TJIaBHOW IeJbI0 SIBIISICTCS OO0ECleYeHUE CTYJICHTOB IPEIMETHBIMH 3HAHUSMHU,
YMEHUSIMH M HaBbIKAMH B OO0JIaCTM MaTeMaTU4YeCKHMX M ECTeCTBEHHOHAYYHBIX c(ep 3HaHUH,
CBSI3aHHBIX C OJIHUM W3 OCHOBHBIX HAIPABJICHUH COBPEMEHHON KOTEPEHTHOW ONTHKU W JIa3epHOU
¢u3uku — Oypbe-ONTUKU U ONTHYECKON 00pabOTKH HH(POpMAITUH.

1. MecTo nucuunmiauabl (MoayJsi) B crpykrype OITIOII BO

Kypc "JlononHuTenbHble I1aBbl ONTUKU" SBISETCS OJHUM W3 OCHOBHBIX B COBPEMEHHOM
MOATOTOBKE OakayiaBpoB 10 HamnpasieHuto "dusuka".
Kypc 6a3upyercs Ha ciexy0mmxX TUCHUIITIHHAX

Konebanus u Bonael. Onruka

DNEeKTPUYECTBO U MarHETH3M.
DNEKTPOAMHAMHKA

MaTteMaTHYeCKHUM aHaIn3.

Teopust pyHKINN KOMIUIEKCHOTO IEPEMEHHOTO

orwdPE

Kypc siBasiercsi 0CHOBOHM AJIs1 JaJIbHEHIIEro M3y4YeHHMs CJAeAYIUX KypcoB: CrnenuaibHbIN
IIPaKTUKYM IO CHEKTPOCKOoNuH, MeToapl 00pabOTKM CUTHAJIOB, ATOMHAas W MOJIEKYJSpHAs
cnekrpockonus, JlazepHas ¢uszuka.

I11. TpeGoBaHus K pe3yibTaTaM 0CBOCHMS THCHHUIIIMHbI

[Iporiecc W3ydeHuss AMCUMIUIMHBI ~ HampaBieH Ha (OPMUpOBaHHE CIEAYIONMX  00IIe
npodeccuonansubix (OIIK):

e CnocoOeH mpUMEHATh 0a30BbIC 3HAHUS B 00J1ACTH (PU3UKO-MATEeMaTUIECKUX U (MJIH)
€CTECTBEHHBIX HayK B cepe cBoeil mpodeccnonanbuoi aestrenaprocty; (OTTK-1).

B pe3ynbraTe n3ydeHus: TUCHMILIMHBI CTYJEHT JOJDKEH:
3HAMb.
e (usnYecKre OCHOBBI COBpeMeHHON Dypbe-ONTHKU U ONTUYECKON 00paboTKu HH(pOpMaIK
u ronorpaduu;
ymemy:
® TIOHWMAaTh, H3JIaraTh M KPUTHYECKH aHAIM3UPOBATh OCHOBHBIC IIOJIOKEHHUS TEOPHU
ONITUYECKUX CUCTEeM, Oazmpyronmmxcsi Ha Dypbe mpeoOpa3oBaHUSX CBETOBBIX TOJEH U
rojiorpaMuecKux MeToax 3anucyu HHPOpMaLnY;
gnademy:
e MeroaaMu Dypbe-ONTHKH Ui TEOPETHUECKOTO aHATIN3a JUPPAKLIUOHHOTO
pacrpocTpaHeHHs ONTUYECKUX MOJIeH U UX MTPeoOpa30oBaHus ONTHUYECKUMH CUCTEMaMH,
® METOJaMH 3aIHCH ¥ BOCCTAHOBIICHHSI TOJIOTPAMM.



IV. Copep:xanue n CTPYKTypa IMCHUIIIHHBI (MOLYJ15)

OO0beM IUCIUILIMHEBI COCTABIISIET 2 3a4ETHBIX €AUHUIIBI, /2 YacoB,
B TOM YHCJIC 57 4aCOB KOHTAKTHOU PaOOTHI.
3aHATHS TPOBOJATCS TOJBKO B OUYHOM (opme 00ydeHHS C NPUMEHEHUEM JIUCTAaHI[MOHHOTO
KOHTPOJSI CaMOCTOSATENbHOU paboThl cryaeHToB depe3 DnMOC dakynpTeTa. DIEKTPOHHON H
TMCTAaHIIMOHHOHN (OopM 00yUeHUs HE IPEAyCMaTPUBACTCSI.
Ha mpakTuueckyio MOATOTOBKY OTBOAMUTCA 24 ayauTOPHBIX YacoB (BO BpeMS BBINOJHEHUS
MPAKTUYECKUX 3aaHuil).

dopma MPOMeKyTOUHOM aTTeCTalu: 3a4ET.

4.1. Conep:xanne ITMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM, C yKa3aHHeM BHI0B YUeOHbIX

3aHSATHIL M OTBEJEHHOI0 HA HUX KOJHYECTBA aKaJeMHUYeCKHX YacoB

Ne HaunmeHnoBanue tem Bcero Bunapl noaroroBkn | CamocTosTenbHas
pabota
W3 vux | [Ipaktu- | Camocr. | Kon-
HaTIpak- | 4yeckue | pabora | cyibTa-
THYe- 3aHATHS | CTYACH- | LUK
CKYIO TOB
MOJITO-
TOBKY
1. | OnHoMepHBIE W JABYXMEpPHBIE 4 8 5 01
npeodpaszoBanns OPypobe 10,1 ’
2. | CnekTpajbHble pa3jio:KeHus B 4 8 5 01
ONTHKE. 10,1
3. | [Ipeo6pa3oBanue @ypne B 11- 4 8 5 01
(paKMOHHBIX 3a/1aYaXx. 10,1 '
4. | IudpakuuonHas Teopus
(¢opMupoBaHus U300pakKeHUI 3 6 2 0,1
JIMH30BBIMU CHCTEMAMH 81
5. (I)muuqeclme OCHOBBI ONTHYe- 3 5 5 01
CKOM rosgorpaguu. 8,1
6. | TunbI ONTHYECKUX TOJIOTPAMM 91 3 6 3 0,1
7. | IpuMeHeHre METOAOB T0JIO- 3 6 5 01
rpaduu 8,1
8. | loaroToBKa K 3a4eTy 0,3 0,3
Bcero 72 24 48 15 1

4.3. Coaepxxanue yueOHOro MaTepuajia

OcHOBHBIE pa3/ienbl JUCIUIUIAHBIL:
Tema 1. OqHoMepHbIe U ABYXMepHble npeodpazoBanusi Mypne. CBoilcTBa U TEOpPEMBI
®ypbe npeodpazoBanus. Vicrionabp3zyeMble B onTUKE QYHKIUN U X Pypbe 00pasbl.

Tema 2. CniekTpajibHbIe pa3jioxkeHns B onTuke. CriekTpajibHble aMIUIUTYIbl. Dypbe-aHainu3
u @ypre-cunre3 B ontuke. KommiekcHas 3anuck uHTerpasia @ypre. CrekTpsl MOITYIUPOBAH-
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HBIX BOJIH, HUMITYJIbCHBIX HOCJIGI[OBaTe.HBHOCTef/i U YCAWUHCHHBIX HUMITYJILCOB. CHCKTpaJIBHaSI
IINIOTHOCTb MOIITHOCTH. CooTHoOIIIEHHE MCKAY IIIATCIbHOCTHIO UMITYJIbCA U HIHpHHOﬁ CIICKTpa.

Tema 3. IIpeoOpazoBanume Pypre B AupakuMoHHBIX 3agavax. lIpocTpaHcTBEHHO-
MOJYJINPOBAHHAs BOJIHA, CIEKTP MPOCTPAHCTBEHHBIX YACTOT, PA3JIOKECHUE ITyYKa IO INIOCKUM
BOJIHAM, YIJIOBOU criekTp. JAudpaxius cBeta Ha IBYMEPHBIX 00beKTaX, PU3MKa JUPpaKIUU HA
meny, Auppakuus IMJIOCKOM BOJHBI Ha IPAMOYrosibHOM oTBepctud. [udpakuusa ["ayccosa
nyuka. udpaknus Opaynrodepa Ha Kpyrioi ameprype. Pazpemaromas crnocoOHOCTh
OINTUYECKUX MTPUOOPOB

Tema 4. luppakuuonnas Teopusi (OpMHUPOBAHUA U300paKeHUd JIUH30BbIMH CHCTEMAMM.
Ponp nudpakuuu B npubopax, GopMUPYIOMHUX U300pakeHUE: JTHH3E, TEIECKOIe, MUKPOCKOTIE.
OyHKIMS TPONYCKAHUS JIMH3bI, CBOMCTBO JIMH3BI BBINOJHATH IIpeoOpazoBaHue Dyphe.
YacToTHBIA aHATN3 M300paXaroIuX ONTHYeCKHX cucteM. IIpocTpancTBeHHas GMiIbTpanus u
onTH4eckas 00padoTka HHGOPMAITHH.

Tema 5. ®u3nuyeckne 0CHOBbI ONITHYECKOI roJiorpadpuu. YpaBHEHHE IOJI0IPaMMBI,
oneparop ['abopa. Cxema 3anucu rojgorpamm. Cxema BOCCTAHOBJIEHUS! OObEKTHOIO BOJIHOBOT'O
110Jis1 ¢ rosiorpammbl. CBOMCTBA roJIorpamMM.

Tema 6. Tunbl onTuueckux rojgorpamm. ['onorpammer @penens. ['omorpammer Dypbe.
I'onorpadus choxkycupoBanHoro uzodpakenus. ['onorpammsl Jlenncioka. PagyxHble roiorpaMMsl.

Tema 7. Ilpumenernue MeToa0B roJiorpadumn. [ludporas onruueckas ronorpadus. ['omorpa-
¢dudeckas nHTEpHEPOMETPHSL.

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT
Ne Ne paznena nu | HaumenoBanue cemuHapos, npak- | Tpymoem- | OueHod- dopmu-
/i TEMBI TUCIIU- | THUYECKUX U JIabOpaTOpHBIX paboT KOCTb HBIE CPEl- | pyeMbIe
TUTHHBI (MOJTY- (gac.) CTBa KOMIIE-
JI51) TEHIUU
1 2 3 4 5 6
1. 1 OaHoMepHBIE M IBYXMEPHBbIE 4 Jomanma | (OIIK-1)
npeodpazoBanus @ypne. CBoiicTBa ue
u TeopeMbl Dypbe- 3aJauu 1
peoOpa3oBaHus. 3aJlaHus
2. | Hcnonb3yemble B ONTHKE GYHKIUU 4 Jlomamaue | (OITK-1)
u ux Oypne 06passl. 3a1a4u U
3aJJaHUs
3. I CrnexTpajibHbIe Pa3JI0KeHUs B 4 Jlomamaune | (OITK-1)
onTuke. CriekTpajibHble 3a1a4u U
amruTyabl. Oypee-aHanus u 3aJJaHUs
@ypbe-CUHTE3 B ONTHKE.
KommuiekcHas 3anuch HHTErpana
dypee.
4. I CriekTpbel MOAYIMPOBAHHBIX BOJIH, 4 Jlomamnue | (OITK-1)
HMMITYJIbCHBIX TIOCTIEI0BAaTENbHOCTEN 3aauu 1
U YeAMHEHHBIX UMITYJIbCOB. 3aJJaHUs
CrnektpanbHasl IJI0THOCTh MOIIIHO-
cti. COOTHOLIEHNE MEXY JUIH-
TEJIbHOCTHIO UMITYJTbCA U IMTUPUHON
CIIEKTpa




5. Il IIpeoopazoBanue Pypbe B JlomaiHue (OIIK-1)
Au- GPPaKIHOHHBIX 3aauu u
3agayax. [Ipo- 3aJaHus
CTPAHCTBEHHO-
MOJYTUPOBAHHAs BOJHA,
CIEKTP IPOCTPAHCTBEHHBIX
YacToOT, pa3J0KEeHUE TydKa
1o
IIJIOCKUM BOJIHAM, YIJIOBON
CIIEKTD.
6. Il Judpakius cBeTa Ha JlomarHue (OIIK-1)
JIByMEPHBIX 00BEKTaX, 3agauu u
¢dbusuka mudpakiuu Ha menu, 3a/1aHus
T paKIus IUIOCKOW BOJHEI
Ha MPsIMOYTOJILHOM
OTBEPCTHUH.
7. I Hudpaxkuus ["ayccoBa myuka. JlomaiHue (OIIK-1)
Hudpaxius Opaynrodepa Ha 3ajauu u
KpYIJIOi aneprype. 3aJaHus
Pa3pemaromias cnocoOHOCTb
ONTUYECKUX IPUOOPOB
8. v JudpakiroHHast TEOpHs JlomaiHue (OIIK-1)
(bopmupoBaHUs N300pAKEHUN 3aauu U
JIMH30BBIMU cucteMamu. Posb 3alaHus
mudpakiuu B mprudopax,
dhopMupyrOIUX H300paKEHUE:
JIMH3€E, TEJIECKOIIE,
MHKPOCKOIIE.
9. v OyHKIUA POIYyCKaHUS JIUH3BI, JlomaiHue (OIIK-1)
CBOWCTBO JIMH3BI BBITIOTHSTH 3agauu u
npeobpasoBanue Dypoe. 3aJaHus
YacToTHBIN aHANIN3
N300pakaroIMX ONTHYECKUX
cucreM. IIpocTpancTBeHHas
¢bunbTpanus u onTUYecKas
o0paboTka nHbopMaIu.
10. v IIpoctpancTBeHHAas Kaue- (OIIK-1)
GubTpanus W ONTHYECKas CTBEHHbIE
o0paboTka uHpOpMaLUU. JKCIepU-
DKcIepuMEHTATFHOE 3a/IaHHe MEHTaJIbHbIE
«DKCTIEPUMEHT A60Ge- 3aJaHus JUIs
[Toptepa» CaMOCTOATEIb
HOTO pazbopa
11. \ dusnyeckrue OCHOBbI JomariHue (OIIK-1)
OINITUYECKOI Tosiorpaduu. 3aJauu 1
YpaBHEHHE TOJIOTPaMMBEI, 3aJIaHuUs
orneparop I'abopa.
12. \Y Cxema 3amucH ToJIOTpamM. JlomaiHue (OIIK-1)
Cxema BOCCTAQHOBJICHHS 3aauu v
00BEKTHOTO BOJTHOBOTO TTOJISI 3aTaHuUs

C I'0JIOTpaMMBlI.




13. \Y CBoiicTBa rOJIOTPaMM. Jlomarinue (OINK-1)
I'onorpamMma miI0CKMX BOJIH. 3aauu u
['osnorpamma To4Kwy. 3aaHHs

14. Vi Tumnsl romorpamm. Pedepar (OIIK-1)

I'onorpammser @penens. Pypoe
rosiorpammbl. Cxema JleitTa-
YnarHuekca.
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15.. | VI Tunel ronorpamm. ['oorpammel Bo 2 Pedepar (OINK-1)
BCTPEUHBIX My4yKax. ['omorpaMmmbl
Jenucroka. I'onorpammel
c(hOKYCHPOBAHHBIX N300PAKECHUM.
DKCrepuMEHTaIbHOE 3a/JaHue
«[Tonyuenue rojgorpamm JleHucroka

16. VI Twumnel rosorpamm. ['osorpaMMbl 2 Pedepar | (OIIK-1)
Openenst. Pypbe roJ0rpamMmbl

17. Vil IIpumeHeHMEe METOIOB rOJIOTPaAHH. 2 Bompocsr | (OITK-1)
Hudposas ontudeckas rojo rpadusi. K 3a4eTy

18. Vil IIpumeHnenune meTon0B 2 Bompocsr | (OIIK-1)
roaorpaduu. ['onorpadpuyeckas K 3a4eTy
UHTEpHEPOMETPHSL.

Bcero 48

4.3.2. TllepedyeHb TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3YUYeHHE CTYyIeHTAMHU B
paMkax camocrositeqbHoi padorsl (CPC)

Ne Tema Bun camoctos- 3amanue Pexomennyemast UK
HeJl. TEJIbHOM pabOThI auTepaTypa
1. Onnomepusie U | Pemmenne 3agaq | [lpumepsr 2.1- Yymak B.B.
TBYXMEpHBIE 2.5 BosHOBast onTHKa B
peoOpa3zoBaHus npruMepax 1 3aaa-
Dypbe yax YueOHoe NJAK
nocobue OIIK1.1
2. CrniextpanbHble Pemenue 3amau | 3amaum 2.1-2.6 Uymak B.B.
pasiioKeHus B BosHOBast onTHKa B
OTITHKE. npruMepax 1 3aaa-
yax YueOHoe WJIK OIIK1.1
nocobue
3. [IpeoOpazoBanne | Pemenue 3amau | [Ipumepsr 4.9- Uymak B.B.
®ypbe B nudpak- 4.11.3agaun  |BomHOBast onTHKa B
[IMOHHBIX 3a/1a4ax. 4.23-4.29 rpuMepax u 3aja-
yax YuyeOHoe WJIK OTIK1.1
rocobue
4. Hudpakuuonnas | Pemenme 3amau | 3amaun  5.3.1- Uymak B.B.
Teopus 5.3.5 BonHoBas onTHka B
OpPMHPOBaHUS npruMepax 1 3aaa-
§3£6pa1:KeHHﬁ yax YueOHoe WK OIK1.1
JIMH30BBIMU nocobue
CHCTEeMaMH
5. dusnueckue Pemenwne 3amau | 3amaun 5.3.6- | Uymak B.B.
OCHOBBI 539 BomHoBast onrtuka
OINTHYECKOM B IIpUMeEpax U 3aja-
rojorpadum. gax Vuetmoe | AAK OIKI.1
nocobue
6. Tuns! ontnueckux | Hanmcanue ITpurotoButs | [lepedenn Tem
roJ0rpaMM pedepara pedepar  mo
TUTIAM  TOJIO- UK OTIK1.1
rpaMMm
7. [Mpumenenne wme- | CoctaButh Ta0- | Tabnuiia WurepHer HJIK OIIK1.1
VCTOUHHUKHI




TOJIOB  TOJIOTpa- | JUILY «Tunsl http://books.ifmo.r
bun roJorpaMM U HX u/file/pdf/431.pdf
PUMCHCHHE)
Ilonroroska K VJIK OTK1.1
3a4eTy

4.4, MeTroan4yecKue yKa3aHusi 0 OPraHU3alMu CaMOCTOSITeJIbHOI padoThl CTY1€HTOB

CamocrosTenbHas paboTa CTyIEHTOB 110 JAHHOMY KypCY SIBJISIETCS BHEAYTUTOPHOM.

e [loaroroBka k 6eryiomy onpocy, IpOBOJANMOMY B Hayaje JEKINH.

e (CaMOCTOSTENbHOE PEIICHHE TOMAIIHUX 3a/1a4 MPAKTUYECKHU MO KaXI0M TeME Kypca.

e [Ipu BBINONHEHNN BHEAYIUTOPHON CaMOCTOSATEIBHON pabOTHI UCIONIb3yeTCs yueOHOe
nocobue Yymak B.B. BonmHoBas ontuka B nmpuMepax u 3agadax. PO UT'Y. UpkyTck,
2012r.

e Pabouas nmporpamma Kypca npeaycMmarpuBaeT pedepatuBHyto padboTy o teme «Turbl
roOrpaMm»

Tewmbl pedepatos:
e Tonorpamma @penens. 3anuch, BOCCTAHOBICHUE, CBOWMCTBA;
I'onorpamma Jlenucroka. 3anuch, BOCCTaHOBJICHUE, CBOMCTBA,
®dypbe rojorpamma. 3aruch, BOCCTAHOBJICHUE, CBOWCTBA;
['onorpamMma cokycrupoBaHHBIX H300paxeHH. 3anuch, BOCCTAaHOBJIEHHUE, CBOMCTBA,
Junamuueckas rouorpadus;
l'onorpaduueckas unrepdepomerpus;
[TpuHIMIIBI 3aTTMCH [IBETHBIX TOJIOTPAMM;
udposas romorpadus

4.5. IIpuMepHasi TeMaTHKA KYPCOBBIX padoT (IpoeKTOB) (P HAJIMYHNH)

KypcoBbie paboThl HE peaycMaTpuBaeTcsl.



http://books.ifmo.r/
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V. Y4e6Ho-MeToqu4yecKkoe H HHPOPMAHOHHOE 00ecnedeHHe JHCIHILIHABI (MOXyI51)
a) ocHoeHas 1umepamypa

1. Kamureesckuit, H.W. BonHoBas onTtrka [DneKTpoHHEIH pecype] : yaeb.mocobue / H. U.
KamreeBckuii. - Mocksa : Jlanp, 2008. - 466 c. : uin. - (Kinaccuueckas yueGHast muTeparypa 1o
¢uzuke) (JIyummue wiaccuueckue yaeOHuKH). - Pexxum nocryma: O5C "Usnarenscto "Jlans". -
Heorpanuny. mocrym. - ISBN 978-5-8114-0666-1

2. BonHoBas onTuka B mpuMepax u 3aaadax [Tekcr] : yue6. mocobue : B 2 4. / B. B. Uymak ;
Wpxyrckuit roc. yu-T. - Upkytek : Uzn-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-0579-7. (82
9K3)

3. BonHoBas onTuKa B IpUMEpax U 3a/1adax [DIeKTpoHHbIH pecype] : yueb. mocobue : B 2 4./ B.
B. Yymak. - OBK. - Upkyrck : UT'Y, 2012 - ,

. - Pexxum pocryna: 943 "bubnuorex". - Heorpanud. gocTyt.
Y. 1. - ISBN 978-5-9624-0579-7

4. JLH. llenuna, B.B. Yymak, B.B. JIsi3ranos Ontuka. JlJabopatopHslit npakTHkyM: y4e6.mocobue :
. / Upkytckuit roc. yH-T. - Upkyrek : U3n-Bo UT'Y, 2019 - . - 20 cm. - ISBN 978-5-9624-1754-7. —
(70 ax3)

5. Cusyxun, [Imutpuit Bacunbesuy. O6muii kype ¢puzuku [Texcer] : yue6.mocobue st ctya. dus.
cren. By3oB / [I. B. CuByxuH. - 3-e u3[., crep. - M. :@u3matimr. - 22 cm. - ISBN 5-9221-0229-X.
— T. 4 : Ontuxka. - 2013. - 791 c. : un. - Yka3.umen: c. 780-782. - [Ipeam. ykas.: c¢. 783-791. -
ISBN 5-9221-0228-1. — (30 2k3)

6. Owuznyeckas ontuka [Tekcr] : yue6.11s cTya.By30B,00y4.110 Hanp.u cruert."®@usuka" / C.A.
Axmanos, C.JO. Huxkutus. - M. : U3n-8o MI'Y, 1998. - 656 c. : ui. ; 24cm. - ISBN 5211039068
(42 ox3)

7. 3amaum no obmeit ¢pusmke [Dnexrponusni pecype] / U. E. UpoaoB. - DIeKTpoH. TEKCTOBEIE JaH. -
Mocksa : Jlans", 2018. - 416 c. : ui., Tabun. - (Knaccuueckue 3a1a4HUKH U TPAKTHKYMBI)
(YueOnuku i By30B. CrienuanbHas nmurepatypa) (Kiaccudeckas yueGnas murepatypa
no ¢usuxe / pexcos. : XK.M.Andepos (npen.) [u ap.]). - ObC "Jlans". - HeorpaHud. HOCTYII. -

ISBN 978-5-8114-0319-6 : b. 1.
O0NOHUMENbHAS TUmepamypa

1. AxmanoB C.A .Cratuctudeckas paguopusnuka u ontuka. CiydaidHele KoJIeOaHUS U BOJHEI B
TMHEHHBIX cucTeMax M3n. 2. [Dnexrponnsiii pecype] / C. A. AxmaHos, 0. E. Jlpskos, A. C.
YupkuH. - Mocksa : DUIMATIIUT, 2010. - 428 c. : mi. - [foctyn B 35C "JIAHB". -
Heorpanuy. nocrtym. - ISBN 978-5-9221-1204-8

2. byruxor E.M.Ontuka [Dnexrponusiit pecype] / E. Y. Byrukos. - Mocksa : Jlans, 2012. - 607 c. :
Ui - (Yaebuuku uig By3oB.CrennanbHas muteparypa). - Pexxum goctyna: 95C "M3marenseTBo
"Jlanp". - Heorpanua. goctyn. - ISBN 978-5-8114-1190-0

3. B.HM. Kpacos, Ontuka [Tekct] : xommbroTepHsIit npaktukym: Y4e6. mocobue / B.M. Kpacos,
B.JI. Ilanepueiit, B.B. Yymak ; ®@en. arenTcTBo 1o obpazoBanuto; UpkyT. roc. yH-T . - UpkyTck :
Nzn-so UI'Y, 2005. - 90 c. : i ; 21 cm. - (KomnsiotrepHsie TexHOIOTHA B pusuke). — (31 9k3)

HHTepHET HCTOYHHKH

e http:/www.physdep.isu.ru/kosm/method/inform/2/title2.pdf Caepe [
e http://window.edu.ru/window/library?p rid=30126 = i

e http:/www.physdep.isu.ru/

6) nepuoouyecxue uzoanus
- HET.

8) CnUCoK agmopckux mMemoouyeckux paspabomox Yuebnoe nocobue.
e KoMmbioTepHbIe TEXHOIOTUH B u3uke. YacTh 2. DKCIEPUMEHT ¢ KOMIIBIOTEPHOM
noanepxkoi: ApramoHoB M.®., I'mazynoB O.0., Kpacor B.1., Kpunbepr U.A., [Tanepusrit

B.JIL., Yymak B.
V.

0) nepuoouuecxue uzoanus
- HeT.

B) CNUCOK A8MOPCKUX MEeMOOUUEeCKUX pa3padbomox
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1. B cucreme obpazoBarenpHoro nmopraisa UI'Y (http://educa.isu.ru/) pasmereHsr METOIH-

YecKUe MaTepHalibl U 3a/1aHus 0 JAaHHOMY KypCy

2) ba3zvl aaHHblx, uHcﬁopMauuonno-cnpaeolmbze U nouckoesle cucmemansl

1) HB UT'V http://library.isu.ru/ru

2) DY3 «bubarorex» https://isu.bibliotech.ru/
3) DBC «Jlanw» http://e.lanbook.com/
4) 3BbC «Pykont» http://rucont.ru

5) OBC «Aiibykex http://ibooks.ru



http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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V1. MartepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHUILTHHBI (MOYJIsA)

6.1. YueOHO-1a00paTOpHOE 000pPY/A0BAHHE:
OobopynoBanue
e MynbTUMEIUIHBIN IPOEKTOP, HOYTOYK
e Halop s meMoHCTpalwii: MoyIpoOBOIHUKOBEIH Ja3ep, Ha0Op TUPPAKIIMOHHBIX PEIIETOK,
LIeJIeH.
e KOMIUIEKT KOMIIBIOTEPHBIX MPE3EHTALIUM MO BCEM pa3jienaM Kypca aBT. Hymak B.B.

e Tonorpaduueckas ycranoBka y1a6. 209

6.2. IlporpamMHoOe o0ecnieueHnue:

CraHmapTHble CEpBHCHI TI00adbHON ceTn MHTEepHET, CTaHZApTHBIE CpEACTBA IPOCMOTpa
MIPE3EHTAIMI U HAYYHBIX ITyOJHKAIMIA B SJIEKTPOHHOM BHJIE, HCITOJIB3YIOTCS CTaHIAapPTHBIE CPEACTBA
Windows u MS Office:

6.3. Texunuyeckue u JIEKTPOHHBIE CPEICTBA:
MynbTUMEUHHBIA TPOEKTOP, KpaH (TI0 HEOOXOAUMOCTH ), MEJIOBasi UM MapKEpHasi JOCKa.
B xozxe yuebHOTO mporecca UCONB3YIOTCS TEXHHUECKUE CPENICTBA OOYUYEHUSI M KOHTPOJISl 3HAHUN
CTYZICHTOB (TIpE3CHTAIMM, KOHTPOJMPYIOIIUX MPOrpaMM, JIEMOHCTPAIIMOHHBIX YCTAaHOBOK),
KCIMOJIb30BAHUE KOTOPBIX MPEAYCMOTPEHO METOANYECKONM KOHUEIIIMEN TPENOAaBAHUS

V1l. O6pa3oBaTesibHbIE TEXHOJIOTUH

Kpr HMCECT SJICKTPOHHYIO BEPCUIO IJI IPEC3CHTALlUH.

JIEKIIMOHHBIC 3aHATHUS MMPOBOOATCA € HCIIOJIb30BAHHEM COBPEMCHHBIX MyanHMeﬂHﬁHBIX
BO3MOJKHOCTEH U IMPOCKIMMOHHOI'O 06OPYI[OB3HI/I$[.

CaMocrosTenbHas BHCAYJUTOPHAA pa60Ta HaIllpaBJICHa Ha HpI/I06peTeHI/IC HaBBIKOB
CaMOCTOATCIIBHOI'O PCHICHHUA 3a4a4 IO JUCHUIIIINHE,

B cucreme o6pasoBarensHoro nopraiga UI'Y (http://educa.isu.ru/ ) pazmenieHsl MeToanYe-

CKHEC MaTCpUualibl U 3alaHUA 110 JUCIHUITIIINHE.

VIIl. OueHouHble MaTepuabl VISl TEKYLEr0 KOHTPOJIS M MPOMEKYTOYHOI aTTecTaluu
@DOoH/1 OLIEHOYHBIX CPEJCTB MPEICTABICH B IPUIIOKEHUH.
8.1.1. OneHOYHBIE CpeACTBA ISl BXOJHOTO KOHTPOJIS

Bxoonoti konmpons ne npogooumcsi.

Tunvi KOHMPONA YCHEUHOCTNU OCBOEHUSL NPOSPAMMbL CHYOEHMOM
. TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH;

L4 MMPOMCIKYTOYHAA aTTCCTALUA,

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
Texkymui KOHTPOJb YCIEBAEMOCTH — 3TO MPOBEPKA YCBOCHUS y4eOHOTO MaTepHuaia,

PEryJISIPHO OCYIIECTBIIsIEMasl Ha IPOTSHKEHUU CEMECTpa.


http://educa.isu.ru/
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8.1.3. OueHOYHBIEC CPEACTBA JJIsI TPOMEKYTOUHOM aTTeCcTalluu

[IpomexyTouHas aTTecTanus (3a4eT) - 3TO OLIEHKA COBOKYITHOCTH 3HAHWM, YMEHUI, HABBIKOB

M0 JUCHUIIJIMHC B LCJIOM HJIM 110 €€ pasaciiaM.

®opMbI IPOMEKYTOUHOTO M HTOTOBOT'0 KOHTPOJISI

Texymass arTrecTaumMsi TPOBOAMUTCA exeHedenbHO. Kputepuit QopmupoBaHus OIEHKH —

IIOCCIMacMOCThb SaHSITI/If/'I, AKTUBHOCTb CTYACHTOB Ha OIIpOCaxX B HA4YaJIC JICKIKWH, BBIIIOJHCHUC

JOManTHUX paboT, 3amuTa pedepara.

HpOMe)KyTO‘lHaﬂ aTTecTalnus NMpoBOAUTCH B (])opMe 3aJderTa.

B

Ipolecce KOHTPOJIA IMpoBepsieTcss CHOPMUPOBAHHOCTh CIEAYIOMIUX OOUIEKYIbTYPHBIX U

npodecroHanbHbIX KoMereniui - (OITK-1).

BO]IpOCbI K 3a4€Ty

1.

10.

OaxnomMepHbIe M AByXMepHbIe npeodpasoBanus Pypwe. ColicTBa 1 TeopeMbl Dypre-
npeoOpa3oBaHUsL.
Hcnonb3yembie B onTuKe GyHKIUU 1 X Dypbe 00pa3sbl.

e Pacuer criektpa [1-06pa3noro ummysnca

e CHexTp «yra»

e lIMnysbc KBa3UMOHOXPOMATUYECKON BOJIHBI

e lmnynbc OUrapMOHUYECKOH BOJIHBI

e Hmnynbc BosHbL, uMeroLiel N-9KBUIMCTaHTHBIX KOMIIOHEHT
ChnexkTpaJjibHble pa3jio:keHus: B onTuke. CriekTpanbHble aMIIuTy 16l Dypbe-ananu3 u Oypoe-
cuHTe3 B ontuke. KomruiekcHas 3anuch naterpana Oypee.
CrieKTpbl MOIYJIMPOBAHHBIX BOJIH, UMITYJIbCHBIX MTOCIEA0BATEIbHOCTEN U YETMHEHHBIX UMITYJIb-
coB. CriekTpasbHas INIOTHOCTh MOITHOCTU. COOTHOILIEHUE MEXAY JATUTEIbHOCTHIO UMITYJIbCa U
HIMPUHON CIIEKTpa
IIpeoopazoBanue ®ypbe B 1uppakiiuOHHbIX 3a7a4ax. [[pocTpaHCTBEHHO-MOAYTUPOBaHHAS
BOJIHA, CIIEKTpP MPOCTPAHCTBEHHBIX YACTOT, Pa3I0’KEHUE MyYKa M0 IIOCKUM BOJIHAM, YTJII0BOH
CIIEKTP.
Judpaxius cBera Ha IByMEpHBIX 00beKTax, (hr3uka Audpakuu Ha menu, AMGpakius mIocKoi
BOJIHBI Ha MPSIMOYTOJIbHOM OTBEPCTHH.
Hudpakuus ['ayccoBa myuka. JJudpaxus Opaynrodepa Ha Kpyrioit aneprype. Paspemaromas
CIOCOOHOCTH ONTUYECKUX TPUOOPOB
Judpakimonnas Teopus GopMupoBaHUs U300pakeHUH JTMH30BBIMU cucTeMamu. Ponb audpak-
11U B Ipubopax, GopMUPYIOIIUX U300pakeHUE: JIMH3€E, TEIeCKOoIe, MUKPOCKOIIE.
OyHKIMS MPONYCKaHUs JTUH3BI, CBOMCTBO JIMH3BI BBITOIHATE ITpeoOpa3zoBanue Oypobe. YacToT-
HBIM aHaIN3 N300paXkarolIX onTHYecKux cucteM. [IpoctpaHncTBeHHas GpuibTpalys U onTuye-
ckasi 00paboTka nHGOpMaIUu.
[IpocTpancTBeHHas punbTpanus u onTuyeckas oopadoTka nHpopmanuu. JkcrepumeHT AdoOe-
[Toptepa
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11. ®u3nyeckue OCHOBBI ONTHYECKOIi ToJiorpadguu. YpaBHEHUE royiorpamMmel, oreparop ['abopa.

12. Cxema 3anucu rojorpamm. Cxema BOCCTaHOBIIEHUSI 00BEKTHOTO BOJTHOBOT'O MOJISI C TOJIOTPAMMBI.

13. CroiicTBa rosjorpamm. ['onorpamma miockux BojH. ['oorpaMma TOYKH.

14. Tunsl ronorpamm. ['oorpammsl Bo BeTpeuHbIX Iyukax. ['ogorpammel [lenucroka. I'oorpammsl

c(hOKYyCHUPOBAHHBIX H300PAKESHUH.

15. Hudposas ontrueckas rojorpadusi.

16. Tonorpadudeckas uHTEPHEPOMETPHSL.

Buabl KOHTPOJIS U aTTeCTALIMU NPUBeIEHbI B Ta0JM1Ie
e [Iporpamma oneHUBAHUS KOHTPOJIHUPYEMOI KOMIIETEHIIMU:

Tema nunu pazaen dopmu- [Tokazarens Kpurepnii HaunmenoBanue
JIACIUTUTAHBI pyeMblit OLIEHHBA- 0C?
MIPU3HAK HUS TK3 A4
KOMIIE-
TEHINH
l. | OnHOoMepHBIE u | OIIK-1 |bamisl 3a 1/26an- | Jomammnuue | Bompocsr
JIBYXMEpHbIE IPeod- BBITIOJTHEHHOE Ja 3a 3a- 3a/1a4u U K 3a4eTy
pazoBanus Oypbe 3amanue ba3zoBeiii/ | magy 3aJaHUs
[ToBbIIEHHBIN
YPOBEHb
Il. | Cnekrpansabie  pa3- | OIIK-1  [baysi 3a 1/26an- | Jomammuue | Bompocsr
JIO’)KEHUS B OIITHKE. BBITIOJTHEHHOE Ja 3a 3a- 3a/1a4M U K 3a4eTy
3aganne bazoBeiii/ | mauy 3a7aHus
[ToBbILIEHHBIN
YPOBEHb
I1l. | IIpeoOpa3zoBanue OIIK-1  |bambl 3a 1/26an- | Jlomamnue | Bompocsr
®dypre B AuQpaKiu- BEITIOJTHEHHOE Ja 3a 3a- 3aa9u " K 3a4eTy
OHHBIX 3aJla4yax. 3ananue ba3zoBelil/ | gauy 3aJaHNS
TloBbIIIEHHBIH
YPOBEHb
IV. | Iudpakumonnas teo- | OIIK-1  |baysl 3a 1/26an- | Jomamnuue | Bompocs
pusi  GopMuUpOBaHUs BBITIOTHEHHOE Ja 3a 3a- 3a/1a4M U K 3a4eTy
M300paXeHU JIMH30- 3ananue bazoBelil/ | gauy 3a/1aHus
BBIMU CUCTEMaMU [ToBbILIEHHBII
YPOBEHB
V. | ®usnueckue ocHoBel | OIIK-1  |bamel 3a 1/26an- | Jomamnue | Bompocsr
OTNITUYECKOH TroJorpa- BEITIOJTHEHHOE Ja 3a 3a- 3aauu " K 3a4eTy
bun. 3ananue ba3zoBelil/ | gagy 3aIaHus
TloBbIIIEHHBIH
YPOBEHb
Vi Ture ontuueckux | OITK-1 3amura pedepara | 1/206an- | Temsl pe- Bomnpocst
rojorpamm 7a 3a 3a- deparos K 3a4eTy
naqy
VIl | Ilpumenenue metonos | OINK-1 bamnbl 3a 1/26an- | Jlomamnue | Bompocs
rosiorpadum BBITIOJTHEHHO® Ja 3a 3a- 3aauu " K 3a4eTy
3amanue ba3oBelit/ | nauy 3aJlaHus
IToBbITICeHHBIH
YpPOBEHb
Bce pa3znesibl OIlK-1 Pedepar 30 6atoB | 3amuTa pe-
¢epara

! Pasyen, TeMa IMCHMIUIMHBI YKa3BIBAIOTCSA B COOTBETCTBUHM C paboUeil IpOrpaMMOi TUCIUILIHHBI
(Momys)
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2 OC — OLIEHOYHOE CPEJICTBO

3 TK — Texymuii KOHTPOIb

4 1TA — npoMeXyToYHas aTTecTalus

Kpurepun ouenkmu:
Jyis monmydeHus 3a4eta HeoOX0IMMO Ha0paTh HE MeHee 75 0aJlioB, B TOM YHUCIIE 3a 3alIuTy pede-
pata He MeHee 25 0aioB

[Tporpamma coctaBieHa B cootBeTcTBuu ¢ TpedoBanusmMu @I'OC BO o HanpaBieHHIO MOAT0-
ToBKH 03.03.02 Pusuka.

Pa3zpadorunkm:

%4/ JOIIEHT Uymaxk B.B.
(moamuce)

IIpotokon Ne 7 ot 05.03.2026 T.

=

( Yo777 /=
HN.o. 3aB. xadenpoit -7 " /B.II. JIpecBsHCKHiA

o /

4 £ y
Hacmo;zu;aﬂ npozcpamma, He moaxcem ObImb eocnp0u3ee<)eHa HU 8 KAKOU d)Ole/le bes npedeapumeﬂbnozo
NUCbMEHHO20 pa3peuileHus Kaqbe()pbz-pcwpa6omqul<a npozcpammeal.



