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IMporpamma auctuinHbl "MaTemaTndeckoe MojepoBanne BuOparmy Kouctpykiwii'; 01.04.04 "TIpuknagnas maTemaTuka".

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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IMporpamma auctuinHbl "MaTemaTndeckoe MojepoBanne BuOparmy Kouctpykiwii'; 01.04.04 "TIpuknagnas maTemaTuka".

IIporpamMmy auCHUIUTMHEL pa3padoTaii(a)(u): goreHT, A.H. ConobeB C.U. (kadeapa mpukIagHON MaTEMATHKHA U
HUCKYCCTBEHHOI'O MHTEJJIEKTa, OTAe/IeHre IPUKJIAAHON MaTeMaTuku U MHGOpMaTUKK), Sergei.Solovyev@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIIK-3 CriocoOeH pa3pabaThiBaTh HAYKOEMKOE ITPOrpaMMHOe 00ecrieueHHe il aBTOMATH3ALNN

CICTEM U ITPOLIECCOB, a TaKXKE pa3BUBATh I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaLII/IOHHbIC TEXHOJIOT'MH

TIK-3 CriocoOeH IPUMEHSTh 3HAHUS U METO/IBI UCIWILIAH eCTeCTBEHHO-HAYIHOTO 1
MaTEMAaTHIeCKOTO IUKJIA TIPY TMPOBEICHUH HAYYHBIX HCCISOBAHUI, B TOM YHCIIE
MaTEMATHIeCKOTO ¥ KOMITBPIOTEPHOTO MOJIETUPOBAHUS ¥ BHICOKOIIPON3BOTIUTETEHBIX
IBEIYVICIIEHIA

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

[TpuMepsl MPUKIAAHBIX 3a/1a4 HA COOCTBEHHbIE 3HAYEHMS, OCHOBHBIC MTOHATHUS TEOPHHU 3a/1a4 Ha COOCTBEHHBIC 3HAYEHHUS,
MOCTaHOBKHM Ju(phepeHIMaIbHbIX 3aJa4 Ha COOCTBEHHbIEC 3HAUCHMsI, CBOMCTBA COOCTBEHHBIX 3HAUYECHUI M COOCTBEHHBIX
(pyHKIMI, CIOCOOBI TIOCTPOSHHUSI CETOYHBIX CXEM METO/Ia KOHEUHBIX 3JIEMEHTOB I qudhdepeHIInaIbHbIX 3a1aY,
(hopMyIMPOBKY CUCTEMBI METOIa KOHEUHBIX 9JIEMEHTOB, aJITOPUTMbI COOPKH MATPHIIbI )KECTKOCTH U MATPHULBI MACCHI
CHCTEMBI METO/IAa KOHEYHBIX IJIEMEHTOB.

HoKkeH yMeTh:

IIpoBoauTs BEIBON Muih(pepeHITNATIFHBIX YPaBHEHUI HECTAIIMOHAPHBIX BHIHYKIICHHBIX KOJICOAHWH TS TIPUKJIATHBIX 3a/1a4,
(popmynmpoBaTh 3a1aUK Ha COOCTBEHHBIE 3HAYEHMUS [Tl OTIMCAHUS COOCTBEHHHBIX KOJIeOaHMA, (hOpMYIMPOBATh CBOMCTBA
COOCTBEHHBIX 3HAUCHUH U COOCTBEHHHIX (PYHKIWIH, (hOPMYJIMPOBATH CETOUHBIE CXEMBI METO/Ia KOHEUHBIX 3JIEMEHTOB,
(bopmyupoBaTH MATPUYHBIE 33/1a4M METOA KOHEUHBIX JIEMEHTOB, pa3padaThiBaTh AITOPUTMbI COOPKH MATPHIIHI KECTKOCTH
Y MaTpPHUIIHl MACCHI CHCTEMBI METO/Ia KOHEUHBIX 3JIECMEHTOB.

IloJoKeH BIIafieTh:

Metonamu BeiBoga auddepeHIManbHbIX YpaBHEHUI HECTALMOHAPHBIX BBIHYKASHHBIX KOJNIeOaHUi /151 IPUKIAAHbIX 3a0a4,
(bopmynupoBkamu 3a/1a4 Ha COOCTBEHHBIE 3HAUEHW ST JUIsl OIMCAHUSI COOCTBEHHBIX KOJIeOaHUH, (POPMYIMPOBKAMH CBOWCTB
COOCTBEHHBIX 3HAYEHUI1 1 COOCTBEHHBIX (DYHKIMIA, (POPMYIMPOBKAMU CETOYHBIX CXEM METOJa KOHEUYHbIX 9JIEMEHTOB,
(bopMyIMpPOBKaMU MaTPUYHBIX 331a4 METOAA KOHEUHBIX 9JIEMEHTOB, aJITOPUTMAaMU COOPKM MATPHULIBI JKECTKOCTH M MAaTPULIbI
MAacChl CUCTEMBI METO/Ia KOHEUHBIX JIEMEHTOB.

IIOH)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

ITpumenATH MeTOIBI BBIBOAA JHphepeHINaNbHBIX YPAaBHEHUI HECTAIIIOHAPHBIX BBIHYKJIEHHBIX KOJIeOaHUH IS
TIPUKJIQAHBIX 33124, (hOPMYJIMPOBKH 33/1a4 Ha COOCTBEHHbIE 3HAUEHHUSI /17151 OTMCAHMSI COOCTBEHHBIX KOJIEOaHH,
(bopmyIMpOBKY CBOWCTB COOCTBEHHBIX 3HAYEHHUI M COOCTBEHHBIX (DYHKIHH, (POPMYITMPOBKH CETOUHBIX CXEM METO/ia
KOHEYHBIX 3JIEMEHTOB, (DOPMYJIMPOBKM MaTPUYHBIX 3324 METO/Ja KOHEUHBIX 3JIEMEHTOB, JITOPUTMbI COOPKH MaTpPHILIBI
JKECTKOCTH ¥ MaTpPUIIbl MAacChl CICTEMbI METO/Ia KOHEYHBIX 9JIEMEHTOB, IPUMEHSTh OOIINE TEOPETHYECKUE PE3yIIbTaThI ISt
peleHnst KOHKPETHBIX MPUKJIAJHBIX 3aa4 Ha COOCTBEHHBIE 3HAUCHHUSI.

2. Mecto guciumimabl (MoayJist) B ctpykrype OIIOII BO

JanHas quctuIuivHa (MoayJib) BKodeHa B pazaen "B1.B.JIB.04.01 ducuurmiunsl (MOayM)" OCHOBHOM NPO(eCcCUOHANTBbHOI
obpazoBarebHOH mporpammbl 01.04.04 "TIpukiagHas matematika (MeTopl MATEMAaTHIECKOTO MOJICTMPOBAHUS)" U OTHOCUTCS
K aucuuiuiiHaM 1o Beioopy yactu OITOIT BO, ¢gopmupyemoii yaacTHUKaMK 00pa3oBaTesIbHBIX OTHOILEHHH.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0beM QUCHUILIMHBI (MOIYJIs1) B 3a4€THHIX € IHHUI[AX C YKa3aHHEM KOJHYECTBA YACOB, BbIJE€JE€HHbIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSITEJILHYIO
padoTy o0yuamuxcst

OO01mast TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3a4eTHbIX (bie) enuHuIl(bl) Ha 144 vyaca(oB).

SAEKTPOHHBH
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IMporpamma auctuinHbl "MaTemaTndeckoe MojepoBanne BuOparmy Kouctpykiwii'; 01.04.04 "TIpuknagnas maTemaTuka".

KonrakTtHas padora - 34 yaca(oB), B TOM YHCIIEe JISKITUH - 34 yaca(oB), mpakTHdecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padorsI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrositesibHast pabota - 56 daca(oB).
KouTposns (3auét / ax3amen) - 54 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUTUIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-

UX TPYA0E€MKOCTh (B 4acax) CTOSI-

N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-

Bcero | popme | Bcero | cpopme | Oora
1. Tema 1. HOC:I:aHOBKI/I 3a1a49 BUOpaIiu 2 10 0 0 0 0 0 16

KOHCTPYKIMI

Tema 2. AHaIUTUYECKHE METOIbI 2 12 0 0 0 0 0 20
3. [Tema 3. CeTOUHBIE METOIBI 2 12 0 0 0 0 0 20
lToro 34 0 0 0 0 0 56

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. IlocTanoBKH 3224 BUOpanuu KOHCTPYKIMIT

HecranponapHble 3a1aun BUOpanyu KOHCTpyKIuii. I'pannunble ycioBust. HavyanbHble ycioBusi. Y cOBUS CONPsIKEHMUS.
VpaBHEeHMs BbIHYKICHHBIX KOJIeOaHUH. Y paBHEHNs CBOOOIHBIX KosleOaHUi. MeToa pa3fesieHus nepeMeHHbIX. SIBieHne
pe3oHaHca. YpaBHeHHUs1 cOOCTBeHHbIX KonieOanuii. CoOcTBeHHble Kostebanus. CoOcTBeHHas yacTota Konebanuii. CoOcTBeHHAs
(opma konebanmii. Paza kosnedaHuil. 3a1aua Ha COOCTBEHHbIE 3HAYCHMSI. | paHUYHbIEe YCJIOBUS. Y CIIOBUS COMPSIKEHUS.
Co6crBenHoe 3Hauenue. CobcrBenHas (pyHkuust. [IpononbHble cOOCTBEHHBIE KoJieOaHusl cTepikHsl. [lonepeubie cOOCTBEHHBIE
kosiebanus 6aiku. [TonepeuHbie coOcTBeHHBbIE KosieOanusi MeMOpaHbl. [lonepeuHbie cCOOCTBEHHBIE KOJIEOAHUS TIACTHHBI.
CoOcTBeHHbIE KOJIeOaHNUS MTOJIOT0H 000I0YKH.

Tema 2. AHAINTHYECKHE METO bl

[IponosbHble COOCTBEHHBIE KONIEOaHksI OMHOPOAHOro cTepkHs. [TonepeynHsie cOOCTBEHHbBIE KOJIEOaHHsI OJJHOPOAHOM OAKH.
INonepeunsie cOOCTBEHHBIE KONEOaHNs OMHOPOAHON MeMOpaHsbl. [TonepeyHsie cOOCTBEHHbIE KOJIeOaHHsI OJJHOPOIHOM
ruiactTuHbl. COOCTBEHHBIE KOJIeOaHKs OJHOPOAHOM M0JI0roil 000s104ki. COOCTBEHHBIE KOJIEOAHUS OTHOPOJHON MEXaHUYECKOH
CHCTEMBI C TPY30M B IpaHM4YHON Touke. COOCTBEHHBIE KOJIEOAHUS OTHOPOHON MEXaHUYECKOM CHCTEMBI C TPY30M BO
BHyTpeHHel Touke. COOCTBEHHbIE KOJIeOaHHsI OJJHOPOAHON MEXaHMUYECKOW CUCTEMBI C YIIPYTMM 3aKpEerIeHHEM B IPAHUYHON
Touke. CoOCTBEHHBIE KOJIeOaHU OJHOPOJHOM CUCTEMBI C YIIPYTHM 3aKpellJIeHHeM BO BHyTpeHHel Touke. BeiBoz yacToTHOrO
ypaBHeHuUs1. PopMyibl 17151 COOCTBEHHBIX 3HaYeHUI. POpMyJIBl 1151 COOCTBEHHBIX (PYHKIMIL. Y CIIOBHE OPTOrOHATBHOCTH
coOcTBeHHbIX (pyHKIMIA. HOpMUpOBKa COOCTBEHHBIX (DYHKIIUIA.

Tema 3. CeTouHbIE€ METOAbI

WuterpaibHOe TOXIECTBO. [ J1aBHBIE T'paHUYHBIE yCJIOBUSA. EcTecTBEHHBIE TPaHUYHBIE YCIIOBUS. PaBHOMEpHas ceTka.
HepaBHoMepHast ceTka. Y3iibl ceTKu. KOHeuHbIe 31eMEeHThI CeTOUHOM 00J1acTi. [IpOoCTpaHCTBO KOHEYHBIX 3JIEMEHTOB. Ba3zucHbie
dyskumu. OnpeneneHne ceTouHOH cxeMsl. MaTpiuHas 3a/lauya METoja KOHEUHbIX 3JIeMEHTOB. Marpulia skecTKocTi. Matpuia
Macchl. BeraucieHne 3;1eMeHTOB MaTpULIbl )KECTKOCTH M MAaTPULIBI MACChI JUIs 33/1a4 C TOCTOSIHHBIMU KO3(D(PULIEHTaMU.
AJITOPUTMBI TTO3JIEMEHTHON COOPKM MaTpPHLIBI JKECTKOCTU U MaTpULBl Macchl. O000IEeHHas MaTpUYHas 3aJa4a Ha COOCTBEHHbIE
3HaueHus. CoOcTBeHHOe 3HaueHne. COOCTBEHHBII BEKTOP. Y CI0BHE OPTOrOHAIBHOCTH COOCTBEHHBIX BeKTOpoB. HopmupoBka
COOCTBEHHBIX BEKTOPOB.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eceYeHHsI ISl CAMOCTOATEJbHON Pa60Thl 00yJaIOIUXCs M0
JUCHUIIIHE (MO/LYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofaBaTesisi, Ho 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesnbHast padoTa MoApa3AenseTcss Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3ziesioB) JUCHUILIMHBI, TaK U MPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoTsl. Bo BpeMst caMOCTOATENbHOM padoThl 00yJaloIrecs: YUTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3aJaHKUs, HANIPABJICHHbIE Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCLUILIMHE.

Crpannua 4 u3 9.




IMporpamma auctuinHbl "MaTemaTndeckoe MojepoBanne BuOparmy Kouctpykiwii'; 01.04.04 "TIpuknagnas maTemaTuka".

OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA
ITopran MmaTemMaTu4yecKux UHTEpHET-pecypcoB - http://www.allmath.com/

[NopTan MaTeMaTU9IeCKUX UHTEPHET-pecypcoB - http://www.math.ru/

ITopTai pecypcoB Mo eCTeCTBEHHO-HAYUHBIM AUCLIMIUIMHAM - http://en.edu.ru/

Caiit 06pa3zoBaTesbHBIX PECYpPCOB IO MaTeMaTtuke - http://www.exponenta.ru/

CripaBoYHHK 110 KOMIBIOTEPHOU MaTemMaTuke - http://www.users.kaluga.ru/math/

6. ®OoH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MO IYJII0)

DoHJ OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH [IAHUPYEMbIM pe3yJIbTaTaM 00yUeHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITECTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIMICaHWE TOPsIIKA IPUMEHEHUS ¥ TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPEe/ICTRA;
- KpUTEpHH OLIEHWBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLECHOYHBIX CPEACTB, BKJIIOYada TpeéOBaHI/IH, MMPEeAbABIAEMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JUTEPaATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe UCIMIUIMHBL (MOJIYJIsl) MPEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHON y4eOHOM nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromuecs mojyyanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPpAaBHJIAMHK TOJIb30BaHUsI HaydHO! OHOIHOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OH TOUKH MPU BBEJAEHUH 00YJAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILUIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIDIAPa) KaKIOTO U3 U3JaHWI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILINHY.

[epeueHb OCHOBHOI M IOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpaMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBooOJIagaTe I sIMU JIEKTPOHHBIX M3/IaHWI U TPY N3MEHEeHNH KOMIUTeKToBaHus (oHnoB Hayunoi 6ubmmorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

[NopTan MaTeMaTU4IeCKHUX UHTEPHET-pecypcoB - http://www.math.ru/
ITopran MmaTemMaTuyecKux UHTEpHET-pecypcoB - http://www.allmath.com/

3AE
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ITopTain pecypcoB Mo eCTECTBEHHO-HAyUHBIM AUCLIMIUIMHAM - http://en.edu.ru/
Caiit 06pa3oBaTesIbHbIX PECYPCOB IO MaTeMatuke - http://www.exponenta.ru/
CripaBoYHHK 110 KOMIBIOTEPHON MaTemMaTtuke - http://www.users.kaluga.ru/math/

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JICKIIKN Bo BpeMA 3aHATAN CTyJACHTaM HCO6XOI{I/IMO COCPEAOTOUYNTL CBO€ BHUMAHUE Ha COACPKAHNN TEMbI 3aHATUSA.
OCHOBHBIE TIOJIOKEHUSI y!{e6Hor0 Marepuajia, BaXXHbIC OIPEACTICHUA U TCOPETUYCCKUE CBEACHUSA CIIENYET
3aIMChIBaTh. KOHCHGKTI/IPOBaHI/Ie npeaiaracMoro npernogaBaTejieM MmaTepuajia Bpra6aTI)IBaCT Y CTYACHTOB
HaBBIKKX CaMOCTOATEJIBHOI'O 0T60pa M aHaJIn3a HCO6X0,HI/IMOI;'I IJIA HUX PIH(pOpMaLII/II/I, YMEHHUE CKATO U YETKO
q)OpMyJ'[I/IPOBaTL M 3aIllUCbIBATh MMOJIYYEHHYIO I/IHCI)OpMaI_[I/HO. KoncnekTs JOJIKHBI CITY)KUTb HCO6XOI{I/IMI)IM
MaTE€pUaJIOM B IpoLeCcce NOAroToOBKU JOMAITHUX 3a£[aH1/11?1, ITPpY NMOATOTOBKE K BBIIMTOJTHEHUIO CAMOCTOATE/IbHBIX U
KOHTPOJIbHBIX pa60T, ITpH MOATrOTOBKE K YCTHBIM OITPpOCaM U IMPU MOATOTOBKE K 9K3aMEHY.

CaMoCTOSI- CamocrosiTesbHas padoTa 00yJaIOIMXCs BKIIOYAET TEOPETUUECKYIO MOATOTOBKY 00YYAIOIIMXCs 110 TeMaM
TeJIbHas padoTa | M3y4aeMoi AMCLMIUIMHBL, U3y4YeHHe OCHOBHOM U JOTIOJHUTEILHON yUeOHOM JINTepaTyphl M 3HAKOMCTBO CO
CTIeIMAT3UPOBAHHBIMY IPOTPAMMHBIME TpoayKTamu. CamMmocTosTepHas padoTa ¢ IUTepaTypoi (hopmMupyeT
CIIOCOOHOCTh AHAIM3UPOBATH TEOPETUYECKUE 1 TIPAKTHIYECKHE POOIeMBI, YMEHHE UCIONIb30BaTh
€CTECTBEHHO-HAyIHBIE CBEICHNS HA TIPAKTUKE B PA3IMYHBIX BUAAX MPOGECCHOHAIBHON U COLMATBHOM
JesitenbHoCTH. CaMocTosITeNbHAs paboTa IIOMOraeT OBJIA/ICHHIO KYJIbTYPON MBILIIEHHUS, CTIOCOOHOCTHIO B
MTMChMEHHON M YCTHOM Pedy JIOTMUECKH TTOCIIEI0BATEIBHO (POPMYIMpOBaTh M 0(hOPMIIATH PE3YIbTaThl pAOOTHI,
obecreunBaeT (pOpMHPOBAHNE CHCTEMHOTO MOAXO0/1a K aHAIN3Y HayYHON MH(OPMAIWH, BOCTIPUATHIO MHHOBALIUH,
opmupyeT crrocoGHOCTh K CAMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3AIIUH.

9K3aMCH Ha sk3amene MPOBOAUTCA KOMIIJICKCHAA MPOBEPKa OCBOCHUA JUCHUITJIMHBI. O6yanOLHHﬁCH MOoJay4acT 3aJaHusd 1
BpEMsA Ha NMMOATOTOBKY. OHCHHB&GTCH BJIaICHUE MaTEpUajIoM, €ro CMCTEMHOE€ OCBOCHHE, CIOCOOHOCTD NPUMEHATH
HYXHbBIC 3HaHU S, HABBIKM U YMEHUA IIPU aHAJIN3E l'[pO6J'IeMHbIX cmyaunﬁ " pEHICHUM MPAKTUYCCKHX 3a£laHPIﬁ.
II,J'I?I IMOATOTOBKH K 9K3aMEHY CJIEAYET TOBTOPUTDH y‘{e6H]>II;'I Marepual BCEX TEM NUCHUIIINHBI, UCIIOJIb3Y S
yqe6Hm<, yqe6Hme HOC06I/IH, KOHCIIEKTBI 3aHATUH U yqe6H1)1e MaTepuaibl MPAKTUYCCKHUX 3aHATHHA. Y CTHBIE U
IMMCbMEHHBIE OTBETHI U3JIaraloTCA Y€TKO U MOCJICA0BATCIIBHO. 3aKOHYUTh U3JI0KEHHE OTBETA Ha MTOCTABJICHHBIN
BOITPOC CJIEAYET 000CHOBaHHBIM BBIBOJIOM.

10. Ilepeyenp nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
1o JUCHHILINHE (MOAYJII0), BKJIIOYAs IepevdeHb NPOrpaMMHOro obdecnedeHnst 1 HH(¢ OpMAaIMOHHBIX CIPaBOYHBIX
cucrTeM (IIpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAIIMOHHBIX TEXHOJIOTHH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00Pa30BaTEIBHOTO MPOoIecca MO JTUCIUILIIHE
(Momym0), BKJTIOYast IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIICH B
[punoxennu 3 x pabovelt mporpaMMe TUCITUTUIMHBL (MOIYJIS).

11. Onucanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0UMOI1 /IJIsl 0CYII[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILINHE (MOIYJII0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO nponecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOst cilenymomue
KOMIIOHCHTHI:

INomeleHyst A71st CAMOCTOATENBHOR PabOThl 00yUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJIbs1) U OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBareibHylo cpeny KOV.

Y4eOHble ayqUTOPUH /TSI KOHTAKTHOM padoTHI ¢ MpernojaBaresieM, YKOMIJIEKTOBAaHHbBIE CIIENMaIN3U POBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepUasoB.
MynsTMeaniiHas ayAUTOPHUS.
KommbloTepHbIit Kitacc.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCcs HHBAJINIOB U JIHIL C
OrpaHuYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BATEILHOM IPOLIECCe MIPUMEHSIIOTCS CIISAYIOIIHE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BoCHpHsATHE UH(POPMALIUK 00YUAIOLIUMUCS UMHBAIMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBBSI:

- CO3/IaHNe TEKCTOBOW BEPCHU JI00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOI'O IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMUYHBIX MTOJIb30BATENIEH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 1u1aHoM 1o HarpaBienuio 01.04.04
"TlpukiagHass MaTeMaTuKa" ¥ MarucTepcKoi mporpamme "MeTosl MaTeMaTHYeCKOro MOJCTHPOBAHI .

SAEKTPOHHBH
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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.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

Crpannna 9 u3 9.
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