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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy IcIMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (qoreHt) Munneranmmesa U.b. (Kadenpa nHpopmManrionHsIx cucrem,
oTAeseHne (pyHJaMeHTalbHOM NH(OPMATUKU 1 MH(POPMaLMOHHBIX TexHosoruit), Chulpan.Minnegalieva@kpfu.ru ; JOLeHT, K.H.
(monent) Xaitpysmna JI.9. (Kadenpa nHpopMalMoHHBIX CUCTEM, OTieieHue (PyHJaMeHTaIbHOU MH(OPMATUKU 1
“H(pOPMaLIMOHHBIX TexHojoruil), Liliya.Hajrullina@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
MK-11 CriocobeH co3iaBath rpaduyeckuii iu3aiiH uHrepdeiica
[1K-6 CriocOOHOCTD BBITTOJTHSTH MEJarorMuecKylo AesITeIbHOCTb 10 TPOEKTUPOBAHMIO M Peain3aliin

00111600 pa30BaTEIbHBIX PO PAMM

YK-1 CriocoOeH OCyIIECTBIATh MOUCK, KPUTUUECKHUIA aHATU3 U CUHTE3 MH(OPMALMH, TIPUMEHSTH
CUCTEMHBII TIO/IXO[] [JIs1 PELlIeHHs] TOCTaBJIEHHbIX 3a/1a4

OO0yyarnInuiics, OCBOUBIINN JUCHMIUIUHY (MOIYJIb):
JloJKeH 3HATh:
-ocHOBHI co3fanus 2D u 3D uepTexell B cHCTeMaX KOMITBPIOTEPHON MaTeMAaTHK;

-IMIPUEMBI PEIIEHUA MATEMATUYECKUX 3aJa4 B CUCTEMAX ](OMHI)IOTGPHOIZ MaTEMaTUKU,

-BO3MOKHOCTH MATEMATUYCCKUX [MAKETOB 1A MOACJIMPOBAHUSA PA3JINYIHBIX ITPOLIECCOB.

HoykeH ymeTh:
- UCTNOJIb30BATh CYILIECTBYIOIINE CUCTEMbI KOMITLIOTEPHON MAaTEMAaTUKU JJ1sl CO3AaHUsI JIEKIMOHHBIX IEMOHCTPALIUH;
- CO3/1aBaTh MHTEPAKTUBHBIE MOJIEII;

- AHAJIM3UPOBATH 'OTOBBIE UHTEPAKTUBHBIC MOJICJIN, JICKITMOHHbIEC IEMOHCTPALIUU.

I[OJ'DKCH BJIaCTh:

HaBBIKAMU HCIIOJIB30BAHUA CUCTEM KOMHBIOTGpHOﬁ MATEMATUKU IJIA CO3JaHUA JICKIITMOHHBIX ,IlCMOHCTpaL[I/Iﬁ;
HaBbIKaMH aHaJIn3a KOJa 'OTOBbIX MHTEPAKTHUBHbLIX MOHCHCﬁ;
HaBBbIKaMM OLICHKHU JICKIITMOHHBIX ,[ICMOHCTpaI_[I/Iﬁ.

,HOJ'DKCH AE€MOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

MPUMCHATD IMOJYUYCHHbIC 3HAHWA B HpO(i)eCCPIOHEUILHOfI JCATEJIbHOCTH.

2. MecTo nucuumjauHbl (MoayJas) B ctpykrype OIIOITI BO

HanHast qucruIuivHa (MOayJib) BKodeHa B paszaen "B1.B.JIB.09.02 Nucuuruimasl (MOayM)" OCHOBHOM NMPOodecCOHAIbHON
o6pazosarenbHol nporpammsl 09.03.02 "MHpopmaimoHHbie cucteMsbl 1 TexHosoruu (MHbopMaIMoHHbIe CUCTEMb U
TEXHOJIOTMM)" M OTHOCHUTCS K AUCLUILIMHAM 110 BeiOopy yactu OITOIT BO, opmupyemoli yuacTHukamu oO6pa3oBaTesbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM QUCHUILIMHBI (MOIYJIsI) B 3a4€THHIX € THHAIAX ¢ YKa3aHHeM KOJNYeCcTBa YacoB, BbIJeJeHHBIX HAa

KOHTAKTHYIO Pa0oTy 00y4amIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs

SAEKTPOHHEBEIH
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OO01m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHHIX (bie) enuHutl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 36 yaca(oB), B ToM umcie Jekuun - 0 yaca(oB), mpakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
paboTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - ) yaca(oB).

CamocrosiTenbHast padoTa - 72 yaca(oB).
Kontpons (3auér / 3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIST TUCHIUILUIMHEL: 3a4eT B 7 ceMecTpe.

4. Copep:xanne quCIHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejaM) ¢ yKa3aHHEeM OTBEe/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYA0EeMKOCTb (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[padoThL,| B 3. pa-

Bcero | cdopwme | Bcero |¢popme | 00Ta

Tema 1. CuctemMbl KOMIBIOTEPHON MaTEMaTUKH.
1 Hauano padots B Mathematica. YuciieHHbie

7 0 0 0 0 9 0 18
JaHHbIe, BhIpakeHus. PaboTta co crimckamu.
Tema 2. PaGoTa ¢ BeKTOpamMu 1 MaTpUIIAMH.
JTydaiiHble YMCiIa, MPeICTaBIeHUe PUOIHKEHHBIX
2. |Gy > ITPe; p 71 o 0 0 0 9 0 18
urces. MaccuBbl. CUMBOJIbHbIE BEIYUCIIEHUSI.
Tema 3. Tloctpoenue rpagukos. [Toctpoenune
IIOBE XHOCTCﬁ. I'pacpnueckne npuMUTHUBEL.
3. |noeep pacp P 71 o 0 0 0 9 0 18

JIEMEHTHI YIIPaBJIECHHUSL.

Tema 4. IIporpaMMupoBaHue BBOJa-BbIBOAA,
co3JjaHNe JUanoroBbix OKoH. KoHtekctsl. Co3nanue
naketoB. VIMIopT 1 sKkcropt faHHBIX. [IpoTokomn

4. [MathLink. [Tpumepsl pa3padoTK1 HHTEPAK THBHBIX 7 0 0 0 0 9 0 18
MoJesel 1 JIEKIMOHHBIX JEeMOHCTPaIuil.

liToro 0 0 0 0 36 0 72

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Cucremsl koMnbloTepHOIl MaTemaTuku. Havasno padorel B Mathematica. UuciieHnble 1aHHbIe,
BbIpaskeHusi. Padora co cnuckamu.

[IpakTryeckoe UCIIOIb30BaHNE KOMITBIOTEPHBIX AUIAKTUYECKUX CPEICTB. AHAIN3 BO3MOKHOCTEN MPUMEHEHUS JEKTPOHHBIX
JHMAAKTHYECKUX MATEPUAIOB B MHIUBUYAJIbHON METOJUYECKON cucTeMe npenoaBatesst. O030p CHUCTeM KOMITbIOTEPHON
maremaTtuku. Hauano pa6otel B Mathematica. I'naBaoe MeHio. BBop 1aHHbIX. BXosiHbIe 1 BbIXO/HBIE siueiiku. [lanuTpsl.
OtobpaxeHue JaHHbIX. Snpo nporpammbl. HazHaueHue pas3Hbix BUIOB ckoOoK. Kiacchl nanHbix B Mathematica. YuicieHHble
nanHbie. CumBosbHbIe faHHbIe. KoHcTanTsl. CTpoku. Beipaxenus B cucreme Mathematica. Hasnauenne komana FullForm,
TreeForm. [epemennsie. ®yHkumu st padotsl co cnimckamu. ®@ynkuuu List, Range, Array, Table, TableForm. BoisiBnenue
CTPYKTYpBI CIMCKOB. M3Bneyenue sanemenToB cnmcka. @ynkuun Length, ArrayDepth, Position, Count, Select, Part, Take.
Ipeo6pazoranue cruckoB. PyHkimu Drop, Delete, Prepend, Append, ReplacePart, Partition, Flatten, Join, Union,
Intersection, Complement.

Tema 2. Pa6ora ¢ BekTopamu n marpunamu. CiyuaiiHbie yncJia, npejacTaBjieHHe MPHOJINKEeHHbIX YHCe.
Maccusbl. CHMBOJIbHBIE BBIYHCJIEHHS.

Pa6ora ¢ Bektopamu 1 MarpuriaMu. TpakToBKa BEKTOPOB M MaTpHII Kak ccKoB. Padota co crpokamu. Stringlength,
StringReverse, Take, Drop, Characters. CiydaiiHble YiciIa, IpecTaBIeHe MpuomkeHHbIX yrces. PyHkimu Random [
],Random, Random [Integer]. Pa3psimHocTh ¥ TouHOCTh. OKpyTiieHue yrces. MaccuBbl. PaboTta ¢ MaccBaMu. YIUIOTHEHHbBIE U
pa3pexeHHble MaccuBbl. [Ipeodpa3oBaHue paroHaNbHBIX Beipakenuil. ynknmn Expand, Factor, Together, Coefficient.
[IpeobpaszoBanue BhIpakeHUH, COiepKalUX TPUroHOMeTpryeckue pyHKuuu. [TogcraHOBKY.

3AE
Crpanuna 4 u3 9. IEl YHH



Iporpamma muciprumab "UHPOpPMAIIMOHHBIE TEXHOJIOTUU CO3JaHUS JICKIIMOHHBIX IEMOHCTpAIUH crcTeM KoMmbioTepHoi Matematuku''; 09.03.02
"M opMaIiMOHHbIE CUCTEMBI I TEXHOJIOTHH".

Tema 3. IlocTpoenne rpacduxos. Iloctpoenne nopepxnocrei. I'pacduyeckne npuMATHBBL. JJ1eMeHThI
yIpaBJIeHUS.

Pa6orta ¢ rpadukoi: Busyanusanus (pyHKIMiA ABYX niepeMeHHbiX. Omniumu. Busyanuzanus (yHKIMA Ha TUIOCKOCTH.
Busyanuzaius pyHkumii B TpéxmeproM npoctpadcTse. ['paduueckue npumutusbl. Onipn. O6beanHeHre rpaduueckux
MIPUMUTHBOB U rpaukoB pyHKIMA. AHIMAaIMs B makere Mathematica. AHUMAaLUS M MHTEPAKTUBHBIA KOHTPOJIb TOCTPOSHHS
nzobpaxenus. Pynkims Manipulate. Dnementsi ynpasienus Slider, Checkbox, RadioButton, Setter Bar, Popup Menu.

Tema 4. IlporpamMmmup oBaHne BBO/1a-BbIBO/1a, CO3/1aHNEe QHAJOTOBbIX 0KOH. KoHTekcThl. Co31aHNE MAKeTOB.
HNmnoprt u s3xcnopt nannbix. [Iporokoa MathLink. IIpumeps! pa3padoTKn HHTEPaKTHBHBIX MOejel 1
JIEKIINOHHBIX IeMOHCTPamil.

dyHKUIMOHATBHOE TporpaMMupoBanne. OyHKIMK [T ypaBieHus Beipaxenusamu. Cynepnosuims ¢pyHkumid. Onpenenenne
MOJIb30BaTebCKUX (PyHKIMI. BemmomoratesbHble (pyHKIMN. AHOHUMHBIE (DyHKLIMH B crucTeMe Mathematica. ba3osas
crpyktypa-6mok Block [{x, y, ...}, procedure]. Lukiibt Do. [ukust For. Iukoet Tuna While. dupektuBbi-pyHkimu Abort,
Continue, Interrupt, Return. ®ynxiii Which u Switch. ITporpammupoBanue BBoga-BeBoaa. Co3naHne qUaJOroBIX OKOH.
dyukumu MessageDialog, CreateDialog. Kontekctsl B cucteme Mathematica. Cozganue maketoB (Mathematica Package).
[Nakets pacmmpenns. 3amura Koaa B cucteme Mathematica. Komanasr Definition[], SetAttributes, Encode. ®ynkmmn mist
paboTsl ¢ daitnamu. 3anuck B (aiin, ureHue u3 (aiina. IMIopT u skcnopt AaHHbIX. OCHOBHBIE (hOPMATHI IJAHHBIX, KOTOPbIE
noanepxkuBaet Mathematica. Hasnauenune MathLink, NET/Link. Pa6ota B C# ¢ 6u6muorekoit Wolfram NETLink.dll.
DyHKIMM, TIO3BOJISIONINE BHINOJIHUTH HHTEPAKTUBHBIE TpUMephl OoJiee yaooHbME st onb3oBatensi: ClickPane, Tooltip,
PopupWindow. [TprmMeps! pa3paboTKi MHTEPAKTUBHBIX MOJEJIeH U JIEKIIMOHHBIX JIeMOHCTpaluil. OTJIafKa MporpamMm.
®yukumn PrintTemporary, TimeConstrained, MemoryConstrained, Check.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH st JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTebHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesbHast paboTa MoApasAenseTcsl Ha CaMOCTOSITEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMoCTOsTeNbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIpaBJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHuzalys caMOCTOSITENIbHOW padoThl 00yYaIOIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JEeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielMIMTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXK/ICH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopasopanust Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHX YUeOHbIX 3aBeICHUN"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcK i)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IprBosnkckuil) dpeaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE aKkThl Kazanckoro (IIpuBosskckoro) enepaibHOrO yHUBEPCUTETA

6. PoH/] OLIEHOYHBIX CPEJICTB MO JUCIHUILINHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB 10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS ceayommas HHpOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU 0 JUCHUILIMHE (MOIYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS | IIPOLIEAYPHI OLIEHIUBAHUS IS KKIOTO OLICHOYHOT'O CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB O AUCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

3 A
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7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHMe JUCIUTUIMHBL (MOJLYJIs) TIPEATIoJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM nuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYaIOIIMMCS B OTHOM M3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIUOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yvaromnpecst HoaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C MPaBWJIaMH 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI000H TOYKM NPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTEIBHOMN TUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi U3 Yucia JiMl, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M AOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JI/IsI OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIs), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi noroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KoMIUTeKToBaHus ¢oHoB Hayunoit 6momiorexkun KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

WuTepakTuBHBIE AeMOHCTpaLuH - http://demonstrations.wolfram.com/

OCHOBBI pa0oTHI B cHCTeMe KOMITbIoTepHOU anreOpbl Mathematica - http://www.intuit.ru/studies/courses/4765/1039/info

[IpakTHKyM IO KOMITbIOTEpHOI reomeTpui - http://www.intuit.ru/studies/courses/645/501/info

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHHIO JUCIHHUILIAHBI (MOXyJIsI)

TeJbHas padoTa

Bua pa6or MeToanueckue peKoMeHAAIH
naboparopusle | [Tpu noaroroBke K 1a60paTopHO# paboTe HEOOXOUMO O3HAKOMUTBCS C 3a1aHueM. [IoBTOpUTh MaTepua
padoThl JIEKIIMIA, MaTepHalI U3 CIIMCKa PEKOMEHIOBAHHOM JIUTEPATyPhl, MOCMOTPETh IPUBEACHHBIC IPUMEpPHI. BBITOIHUTD
CBO¥ BAPUAHT, IIPUTOTOBHUTHCS OOBSCHUTH paboTy. ITpoaymars, Kak MOKHO BBIIIOJIHUTD 3aJaHue Oosiee
PALOHATIBHO, B CIIy4asiX ¢ MOJCIISIMH - O0JIee HATJISTHO.
camoctrosi- | CamocTosiTenbHast paboTa - 9TO NO3HABATE bHAS YUeOHasl AeSATEIbHOCTb, KOr/Ia OCIeI0BATEbHOCTh MBILIEHHUSI

CTYyZIEHTa, er0 YMCTBEHHBIX M IIPAKTUYECKUX ONEepaLNi 1 ASHCTBUI 3aBUCHUT U OIPE/IEIISIeTCSI CAMUM CTYIEHTOM.
Bo Bpems camocTosTEIbHOM paboTHI NOCHIE JIEKIUHA PEKOMEH/AYEeTCsI U3YUHUTh JIMTEPATypy, CETEBblE NCTOYHUKH.
UroOs! JIydIlie MOArOTOBUTHCS K JIAOOPaTOPHBIM paboTaM, Takke HEOOXOANMO ITOBTOPUTH BHITIOJTHEHHbIE 3aJaHHs
TIpeABLYINNX JJabopaTopHbIX padoT. B cnincke MHTEpHET pecypcoB A1 U3ydYeHHs JaHHOHW AUCHUIUINHBI TPUBEICH
Marepuajl, KOTOPBIF TOMOTaeT 3aKperuTh 3HaHWs, TIOJIyYeHHbIE B X07ie 3aHsATHH. CaMocTosTeIbHOE TPOUYTEHNE
(TIpocIyIMBaHue) JAHHOTO MaTepralla O3BOJIUT MOBBICUTh YPOBEHb 3HAHWH IO TUCLUIUINHE.

3a4€T

JI71 MOArOTOBKY K 3a4eTy HEOOXOAMMO O3HAKOMHTBCS CO CIIMCKOM BOIPOCOB, NOBTOPUThH TEOPETHIECKUI
Matepuall, pe3yJabTaThl JaOopaTOpHBIX padoT. [ToBTOpUTH KOMaHAB! cucTeMbl Mathematica st paGoThI ¢
rpadukoi 1 n3oopaxkeHussmu. [1o Borrpocam 115 OATOTOBKM K 3a4eTy U3YUHTh JITEPATypy, O3HAKOMUTHCS C
MaTepraIoM U3 CETEBbIX UCTOYHHUKOB.

10. ITepeyens nHG OPMAIMOHHBIX TEXHOJOTHII, HCIOJb3yEMBIX PH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILTIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTO o0ecrnedeHnst 1 HH(PpOPMANMOHHBIX CIPAaBOYHbBIX
cucreM (IpH HEOOXONMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca Mo JUCIUILIIHE
(Momym0), BKJII0Yast IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k pabouei mporpamme JUCHMUIUIAHBI (MOLYJIST).

11. Onucanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXO0 MO [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEILHOTO
npouecca no AUCHumInae (MoI1yJIro0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mnmponecca 1no AMCHuIIinHe (MOHy.TIIO) BKJTIOYAET B ceOs cienymomue

KOMITIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y IUTOPHSL.
KommnbloTepHblii Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUaomuxcs HHBAJIMI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpouecce MpUMEHAIOTCA CIICAYIONME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3JOPOBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE TSI PA3IMYHBIX MTOJIb30BATENEH;

- CO3/J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 OTepU JAAHHBIX WU CTPYKTYPbI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paKeHuit 6e3 oTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKEe BO3MOKHOCTEH JUIs 00yUaloIMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX NCTOYHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI JId TPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOT'O
O6y‘I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIaAaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU A OpraHnu3aliy (opM TEKYIIEero U MPoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJDKUTENILHOCTY CAA4HM 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENILHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIIEHUS] 00Y4aloLIerocst Ipy 3aliuTe KypcoBoil paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocraBiieHa B cootBeTcTBUH ¢ TpeboBaHusIMA PI'OC BO 1 yue6HbIM 11aHOM 110 Hanpasienuo 09.03.02
"NHpOpMAITMOHHBIE CUCTEMBI U TEXHOJIOTUH' 1 TIPOIITI0 IOATOTOBKY "VH(pOpMaIOHHbIe CHCTEMBI M TEXHOJIOTHH .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.7]1B.09.02 Hngopmauuonivie mexHoaoeuu co30aHUst NeKUUOHHbIX
OEMOHCIMPAYULE CUCTEM KOMIIOMEPHOL MAMEeMAMUKU

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noarorosku:_09.03.02 - MudhopMalvoHHbIe CUCTEMbL X TEXHOJIOTUU

ITpoduns noproroku: MHGOpPMaNMOHHBIE CUCTEMbI U TEXHOJIOTHU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Tutos, K. B. KommbiorepHast MatemaTrka: yuye6noe nmocoobue/K.B. Turos - Mocksa : U1l PUOP, HULL UH®PA-M, 2016. -
261 c. (Boiciuee odpasoBanue) ISBN 978-5-369-01470-7. - Tekcr : anexktpoHHbid. - URL:
https://znanium.com/catalog/product/523231 (nara o6pamenus: 02.03.2020). - Pexxum goctyna: mo noanmcke.

2. Tpomms I1. U. KommbloTepHas reoMeTpusl 1 TeOMETPUYECKOe MOIEIMPOBaHKe: YueOHO-MeToaudeckoe nocodue / I1. 1.
TpoumH. - Kazane: Kazanckuii dhenepaibablil yHuBepeutert, 2015. - 55 c. - Teker : anektpoHHsIid. - URL:

http://dspace.kpfu.ru/xmlui/bitstream/net/32337/1/Comp_geom.pdf (gara obpamenus: 02.03.2020).

3. Tpaiines, B. A. DiekTpoHHO-00pa30BaTE/IbHBIE PECYPCHl B pa3BUTHH MH(GOPMAIIMOHHOTO 0011ecTBa (06001eHHe 1
npakTuka): MoHorpacdus / B. A. Tpaiines. - 2-e uzf., crep. - Mocksa : M3gatenscko-toprosasi Koprnopanus 'Hamkos u K-',
2020. - 254 c. - ISBN 978-5-394-03861-7. - Tekcr : anexTponHsIid. - URL: https://znanium.com/catalog/product/1091516
(mara obpamenus: 02.03.2020). - Pexum gocTymna: 1o MoArucKe.

onoJsHUTEILHAS JUTEpPATYypa:

1. Boprakosckwuii, A. C. JIuneiiHas anreOpa u aHanuTH4eckast reomerpust. [Ipaktukym : yue6noe nmocodue / A.C. boprakoBckui,
A.B. Tlanrenees. - 2-e u3f., crepeorurl. - Mocksa: UHOPA-M, 2019. - 352 c. - (Boiciiee obpasoBanue: bakanaspuar). - ISBN
978-5-16-010206-1. - Tekcr : anexTponHsiit. - URL: https://znanium.com/catalog/product/1014764 (nata oOpamieHus:
02.03.2020). - Pexxum noctyna: 1o rnoamnucke.

2. ®enotoBa, E. JI. UHdopmaloHHble TEXHOIOTMH B Hayke 1 00pa3oBaHuu : yueOHoe nocodue / E.JI. ®enorosa, A.A.
deporos. - Mockga : U] '@OPYM' : UTHOPA-M, 2019. - 335 c. - (Beicuiee o6paszoBanue). - ISBN 978-5-8199-0884-6. - Tekcr
: anektponHbiid. - URL: https://znanium.com/catalog/product/1018730 (nara ob6pamenus: 02.03.2020). - Pexum goctymna: o
HOJMKCKE.

3. Tpaiiues, B. A. HoBble nH(OpMaIIOHHbIE KOMMYHUKAIIMOHHBIE TEXHOJIOTMY B oOpa3zoBanuu / B. A. Tpaiines, B. O.
Terubiies, U. B. Tpaiines. - 2-e uzg. - Mocksa: Jamkos u K, 2013. - 320 c. - ISBN 978-5-394-01685-1. - Tekcr :
anexTpoHHBIH. - URL: https://znanium.com/catalog/product/430429 (nata o6pammenusi: 02.03.2020). - Pexum goctymna: o
TIOATIHCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.7]1B.09.02 Hngopmauuonivie mexHoaoeuu co30aHUst NeKUUOHHbIX
OEMOHCIMPAYULE CUCTEM KOMIIOMEPHOL MAMEeMAMUKU

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_09.03.02 - MudhopMalvoHHble CUCTEMbL X TEXHOJIOTUU

ITpoduns noxroroku: MHGOpPMaNMOHHBIE CUCTEMbI U TEXHOJIOTUU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana oOyueHus1 mo odpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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