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MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO

. N Dopma
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

1. IIEJIK U 3AJJAYU OCBOEHU A JUCHUIIJIMHBI

Llesin ocBOeHNsI THCUMILINHBI: «J/{UCKpeTHAs MaTeMaTHKa» - 03HAaKOMJIEHUE 00ydJaroIuX-
cs ¢ pyHIaMEHTALHBIME pa3/ieliaMy JUCKPETHON MaTeMaTUKU: OCHOBaMHU 00IIeli KOMOMHATOPUKH,
OynieBoM anreOpbl U ee MPUIoKEHH, Teoprn IpadoB U K -3HAYHOI JIOTHUKH.

33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI:

— pa3BUTHE Y CTYJICHTOB COOTBETCTBYIOUIMX OOIIEKYJIbTYPHBIX, MPO(PECCHOHANBHBIX H
po¢heCCHOHATTLHO-CIIENUAIN3UPOBAHHBIX KOMIICTCHITHIA,

— BOCIHTAHUC Y CTYACHTOB MaTeMaTHYECKON U TeXHUYECKOU KYJIbTYPHI;

— YETKOC OCO3HAaHUC HCO6XOI[I/IMOCTI/I U BaXHOCTH MaTeMaTH4YeCKOU OATOTOBKHU JIs1
CTEUAINCTA TEXHUYECKOTO TTPOQHIIS;

— O3HaKOMIJICHHE C OCHOBHBIMU OOBEKTAMH M METOJIAMH JIUCKPETHOM MAaTEMATHUKH, & TAaKXKe
WX TOPWIOKCHHSAMH JUISL  PEIICHUS  pa3jMyHBIX  3a/1a4, TpPEOYIOUIMX IMPUMCHCHUS
BBIYUCIIUTCIIBHBIX CPCACTB;

— pa3BUTHE HABBIKOB OOpaIlleHHsI C AMCKPETHBIMH KOHCTPYKIUSIMH W YMEHHS CTPOHTH
MaTeMaTH4YCCKHUEC MOACIIU O6”I)€KTOB " [IpOoHEeCCOB, C KOTOPLIMHU CTYACHT 6YI[6T UMETH €10 B
XO0JIe CBOCH PO ECCUOHATBHOM IS TEILHOCTH;

— (dopmupoBaHue y OyAylIero crenuaiucta B 00JIACTM KOMITBIOTEPHOM O€30MmacHOCTH
TAKHUX Ka4Y€CTB, KaK CTPOTOCTb B CYXICHHAX, TBOPUCCKOC MBLIIIICHHUE, OPraHU30BaAHHOCTL H
paboTOCIIOCOOHOCTD, TUCIUIUIMHUPOBAHHOCTD, CAMOCTOSTEIILHOCTh U OTBETCTBEHHOCTb.

2. MECTO ANCHUIIJIMHBI B CTPYKTYPE OIIOIT:

JucriuminHa «J{uckpeTHas maremaruka» bioka 1 oTHOcHTCS K 4ncily (hyHIaMEHTaIbHBIX
MaTeMaTUYECKUX JTUCIHUILUIMH B CHIIy 0TOOpa M3y4aeMOro MaTepuaia U 3aHHMMAaeT BaXKHOE MECTO B
0a3zoBoii yacTu nukia bioka 1 oOpazoBarenbHON MPOrpaMMBbl MOJATOTOBKH OaKalaBpoB MO HAIpaB-
neanto 02.03.03 — «MaremaTnueckoe obOecrieueHHe W aIMHHUCTPUPOBAHHE WH(GOPMAIIMOHHBIX
CHCTEM.

JucuuniauHa yntaeTcs B 1-oM cemecTpe cTyaeHTam 1-ro Kkypca ouHoi (hopMbl 00yUeHus.

Jlnsi ee yCHEUIHOTO M3y4YeHHMs HEOOXOAMMBI 3HAHUS M YMEHHS, HaBBIKM U KOMIIETEHIIUH,
pUOOpPETEHHBIE B PE3YJIbTaTe€ OCBOCHMSI IIIKOJIBHOTO Kypca MaTeMaTHKH, a TAK)Ke HEKOTOPBIX pas3-
JIeJIOB MaTeMAaTUYECKOT0 aHaJIM3a U anreOpsbl.

Pe3ynbTaThl OCBOSHMS TUCIUIUIMHBI Oy1yT HEOOXOIUMBI Ui AajibHEHIIero mpouecca 00y-
YEeHHUsS B paMKax MO3TAHOro (OpMUPOBAHMS KOMITETEHIIUH MPU U3YyYEHHUU CIEAYIOMIUX CHEeIHab-
HBIX JUCIMUIIJINH.

e Maremarndeckas JOruKa

e TexHonorus NporpaMMHUpPOBaHUS

e TexHonorus pa3pabOTKH MPOrpaMMHOTO 0OecrieueHus
e ba3nl maHHBIX

e AnroputMbl 00pabOTKH OOJIBIINX 00HEMOB JTAHHBIX

e Kpunrorpapuieckne METOIbI 3alUTH HH()OpMAIH

U MHOTHX JPYTUX, a TakXKe Ui NMPOXOXKAEHHUS y4eOHOH, MPOU3BOACTBEHHON U MPEJAUIIIOMHON
IIPaKTHUK, TOCYJaPCTBEHHON UTOTOBOM aTTECTALIUU.
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3. IIEPEUEHb IIVTAHUPYEMBIX PE3VYJIbTATOB OBYUEHUSA JUCHUITIIMHE

(Monyio),

COOTHECEH=BIX C IINIAHUPYEMbIMU

PE3VYJIbTATAMU

OCBOEHU S OBPA3OBATEJIbHOM ITPOI'PAMMEBI

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBiieH Ha POPMHUPOBAHUE CIACAYIOUIUX KOMITETEHIIUI:

Koa n naumenoBaHnue peajin-
3yeMoil KOMIIeTeHIIHU

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHMs 110
AUCHMIINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPaAMH
JTOCTHKeHUS] KOMIIeTeHI NI

OIIK -1 cnocobeH NpUMEHSTH
¢dbyHIaMeHTalbHBIE 3HAHUS, I0-
JTy4yeHHbIe B 00JacTu MaTeMmaTH-
YecKuX U (WIM) €cTeCTBEHHBIX
HayK, U UCMOJb30BaTh UX B IMPO-
(hecCHOHATBLHOM e TEIIBHOCTH

OIIK-2 criocob6eH nmpuMEHSTh CO-
BPEMCHHBI MaTeMaTUYECKUH all-
rapar, CBSI3aHHBIM C IPOEKTUPO-
BaHUEM, pa3paboOTKOM, peanusa-
LHE MU OLIEHKOW KaudecTBa IpoO-
IPaMMHBIX IHPOLYKTOB H IIPO-
IPAMMHBIX KOMIUIEKCOB B pa3-
JIMYHBIX 00JIACTAX YeJIOBEYECKOM
NEeATEIbHOCTH

3HaTh:

- OCHOBHBIC ITOHSITUSI TECOPHH MHOYKECTB;

- OCHOBHBbIE KOMOMHATOPHBIE OOBEKTHI U METO/bI UX H3yUe-
HHS;

- MPUHIHNI BKIOYEHUS U UCKITFOUYCHHUS;

- anmapar MpoM3BOAAIIMX (YHKIMA U PEKYPPEHTHBIX COOT-
HOILICHMH;

- MaTeMaTHYecKui ammapar OyleBoi anredpsl U ero mpu-
JIO)KCHHS;

- OCHOBHBIC ITOHSTHS M aJITOPUTMBI T€OpHH TPadoB;

- OCHOBHBIC PE3yJIbTAThl M MPOOJIEeMbl K — 3HAYHOM JIOTHKH.
YmMmers:

- UCTOJB30BaTh alapar JUCKPETHOW MaTeMAaTHKH, B TOM
YyCclie PUMEHSTH amnmnapar Ipou3BOISIIMX (QYHKIUNA U pe-
KYPPEHTHBIX COOTHOIIICHUH JUISI PEUICHHS TEPEeUUCITUTEITh-
HBIX 3a/1a4;

- HAXOJWThH MPEACTABICHUE U UCCIICIOBATh CBOMCTBA OyIre-
BBIX U MHOTO3HAa4YHBIX (PyHKUUN (opMyTaMu B pa3IHMUHBIX
Oazucax.

Biaagern.

- HaBBIKaMU MPUMEHEHUS S3bIKa U CPEACTB JUCKPETHON Ma-
TEMAaTHKH;

- HaBBIKAMH TPAKTUYECKOTO HCIIOJIb30BAHUS MaTeMaTHue-
CKHX METOJOB TUCIUIUIMHBI MPU PEUICHHH KOHKPETHBIX 3a-
nad.

4. OBLIAA TPYJOEMKOCTbDH JUCHUIIJIMHBI

4.1. O0beM TUCIMILUIMHBI B 3aueTHBIX eauHuiax (Bcero). 4 3ET (144 gaca)

4.2. O6wem muctumuinabl [10 BugAM y4yeOHoI paboTh (B acax):

KonnyectBo yacoB (popma oOyueHus: ouYHasA )

Buj yueOHoi1 padoThI

Bcero no niiany

B 1.4. mo cemecTrpam

1
1 2 3
KonraktHas paboTa 00y- 72 72[72*
JAIOIINXCS C MPEro/aBare-

®opma A
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JeM B cooTBeTCcTBHE ¢ YII

AyIUTOpHBIE 3aHATHS 72 72[72*

Jlexuyu 36 36/36*

CeMHHapBI U IPAKTUYCCKUE 36 36/36*

3aHSATHUS

JlaboparopHbie paboThI (J1a- 0 0

OOpaTOPHBIN MTPAKTUKYM )

CamocrosTenbHas 36 36

pabora

Texymui KOHTPOJIb KoHTtposbHbIE Kontposnbusie
paboThl — 2 paboThI — 2

Kypcosast pabora 0 0

Bupl mpoMexyTouHOM at- DKk3amMeH DKk3aMeH

TECTAINH 36 36

Bcero wacos no gucuum- 144 144

HE

*B crnydae HEOOXOJUMOCTH UCIOIb30BAaHUS B Y4EOHOM MpoIlecce YaCTUYHO/MCKIIOUUTEIbHO JTUC-
TaHIMOHHBIX 00pPA30BaTEIILHBIX TEXHOJIOTHHA B TAOJIMIIC Yepe3 CICNI YKa3bIBACTCs KOJIMYECTBO Ya-
coB paboTsl [ITIC ¢ oOyuarouumucs 1uisi TPOBEACHUS 3aHATHI B TUCTAHIIMOHHOM (hopMare ¢ MpHu-
MEHEHHEM SJIEKTPOHHOTO OOyUEHHUSI.

4.3. Coaepxkanue IUCHUIUIMHBI (Monyns.) PacmpeneneHme yacoB mo TeMaM M BHJaM Yy4eOHOI

paboTHI:
®dopma 00yueHwHs: OYHas
Buabl yueOHbIX 3aHATHH
®opma
AyIMTOpPHBIE 3aHATHUS
3ansTus B Camo- | Tekylue-
HaszBanue NpaKkTH4e-
Bcero JlaGopa- HHTEpPaK- cTOsI- ro KOH-
Pa3/ieioB H TeM CKHe 3aHsI- .
JIEKIUT TOpHas THBHOI TeJbHAst | TPOJs
THSI, CEMHHA- .
phi padora dhopme padora 3HAHUH
1 2 3 4 5 6 7
Pa3znen 1. Teopust MHOKeCTB M KOMOMHATOPHKA.
1. DieMeHTHI T€O- JToma-
PHH MHOYECTB. 6 2 2 0 0 2 HHUE 3a-
JaHUsL
2. Kombunarop- Jomarn-
HbIC 00BEKTHI M HX 6 2 2 0 0 2 Hue 3a-
CBOICTBA. JaHKs
3. PekyppentHbie
Jomar-
COOTHOILIICHUA 1
6 2 2 0 0 2 HUE 3a-
IIPOU3BOIAIINE -
GyHKIMH.
Paznen 2. byaeBa anreopa.
4. bynesa (pyHK- Jomaru-
LIUs U €€ CBOMCTBA. 6 2 2 0 0 2 HHE 38-
JAHHS
5. Pasmoxenue 6 2 2 0 0 2 Jomami-

®opma A
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OyneBbIX (QyHKIUN HUeE 3a-
10 TIEPEMEHHBIM. AaHns
6. ITloctpoenue
COKpAIICHHBIX Jlomart-
JIU3BIOHKTHBHBIX 6 2 2 0 0 2 HHE 32-
HOpMaJIbHBIX AaHus
hopm.
7. TlomHoTa n
Jomarm-
3aMKHYTOCTb CHC-
gT 6 2 2 0 0 2 HHE 3a-
TeMbl OyleBbiX o
GbyHKIHIH.
8. IlommHOMBI Homaru-
YKeraaKuua. 6 2 2 0 0 2 HHE 3a-
JaHUsL
9. OcHoBHbIE Jlomani-
3aMKHYTBIC KJIACCHI 6 2 2 0 0 2 HUe 3a-
OyneBoi anredpsl. AaHust
10. ITonHOTA CcHC- Jlomart-
TeMBbI OyJIeBbIX 6 2 2 0 0 2 HHeE 3a-
(GyHKIHH. JaHus
Paszpnen 3. Cxembl u3 QyHKIMOHAIBHBIX 3JIEMEHTOB.
11. Cxema u3 sme-
Jomar-
MEHTOB KIIHO-

Pyrxn 3 1 1 0 0 1 HUe 3a-
HaJbHBIX 1 €e s
CBOIICTBA.

12. CuHTtes cxeM u3 Jlomamr-
(GYHKIMOHATIBHBIX HHC 33~
aAHUs,
JJICMEHTOB. 3 1 1 0 0 1 A
KOH-
TpOJIbHAA
pabota
Paznen 4. Teopusi rpagos.
13.T'pad u ero Homa-
CBOJCTBA. 6 2 2 0 0 2 Hue 3a-
JaHUuA
14. CBs13HOCTD Homari-
rpados. 6 2 2 0 0 2 HHe 3a-
JaHus
15. DitnepoBsl U Jlomari-
FaMHJIBTOHOBBI 6 2 2 0 0 2 HUE 3a-
rpadsl. AaHus
16. IInanapHoCcTh Homaru-
rpados. 6 2 2 0 0 2 HUE 3a-
JaHUuA
17. lepeBbs. Jlomaru-
6 2 2 0 0 2 HUE 3a-
JaHUuA
18. Packpacka Homan-
rpatos. 6 2 2 0 0 2 e 3a-
aHus,
KOH-

®opma A
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MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO o
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET opma
®-Paboyas mporpamma 1o JUCHHUIUINHE
TPOJIb-
Has pa-
0oTa
Paznen 5. O600mennsi 0yjieBbIX QPyHKIIHIA.
19. TlceBnoOyneBs
Homami-
KIIMU 1
‘Ik’yH 5 3 1 1 0 0 1| ‘e sa-
—3Ha4YHas naHud
JIOTHKa.
20. ITonHoTa B JHomar-
K —3Ha4HOM JIOTH- 3 1 1 0 0 1 HHeE 3a-
Ke. aHus
DK3aMeH
HTroro: 144 36 36 0 0 36

5. COHAEPXAHUE mucuuniuHel (MOITyIs)
Pa3nen 1. Teopusi MHOKeCTB 1 KOMOMHATOPHUKA.

Tema 1. DiieMeHTHI TeOpMH MHO:KecTB. OCHOBHBIE OIpECICHUS TEOPUM MHOKECTB. 3aJaHue
mHoxkecTB. [lapagokc Paccema. Omnepauuu Hajg MHOXecTBamu. bynean.  [{uarpamwms
Oitnepa — BenHna. JlekapToBo mnpou3sBeicHHE MHOXECTB. buHapHblie oTHomeHus. Kommnosuius
oTHoueHu. CBoiicTBa oTHOIIEHUI. OTHOIIEHUS SKBUBAJICHTHOCTH U MOPSAKA.

Tema 2. KoMOuHaTOpHBIE 00BEKTHI H UX CBOMCTBA. DieMEHTapHble KOMOMHATOPHBIE NPaBUIIA.
OcHOBHBIE KOMOMHATOPHBIE 00BEKTHI U UX cBoiicTBa. buHom HproToHa. CBoiicTBa OMHOMHUATBHBIX
kodpduuuentoB. TpeyronpHuk Ilackans. IlonuHomuanbHas Teopema. [IpuHIMIT BKIIOYEHHS U
uckmoueHus. ®dopmyna pemera u ee cieacrtsue. Yucna CrupauHra. MeToabl U3ydeHHUS
KOMOMHATOPHBIX 0OBEKTOB.

Tema 3. PexyppeHTHbIe COOTHOLIEHUS] U nMpou3Boasiue pyHkuuu. [lonsTue nmpousBoasuien
¢ynkuuu. CpoiicTBa mnpousBoAsAmMX (GyHKUMHA. Ilpumepsl HCHONB30BaHUS MPOU3BOIAIIMX
¢byskuil. PexyppentHbie cooTHomeHus. Yucna @uboHauym.

Pa3nes 2. BbyneBa anreopa.

Tema 4. byneBa ¢pynkuus u ee coiictBa. Onpenenenue OyneBoil ¢pynkuuu. [lepexmtouatenbHas
¢byuknusa. Yucno OyneBbix ¢GYyHKIME OT N mnepemeHHbIX. CrocoObl mMpejacTaBieHUs OyleBoil
¢ynkuuu. CymiecTBeHHbIe 1 (PUKTUBHBIE NTEpeMeHHbIE OyneBoil (yHKIMU. DieMeHTapHbIe OyeBb
¢yHknMu ¥ uX cBoiicTBa. [loHSITHE SKBHUBAJICHTHOCTH M OCHOBHBIC JKBHUBAJICHTHOCTH OYIIEBOM
anreOpsl. [lonstue popmynbl. Onepanus cyneprno3uLuy.

Tema 5. Pasznoxenue 0yJjieBbIX (pyHKIMI 10 nepeMeHHbIM. Pa3noxenue OyneBoil GpyHKIMHU 110
oJHOW mepeMeHHOH. Pa3znokeHue OyneBod (yHKUMH TO HecKoidbKuM nepeMeHHbM. C/IH® u
CKH®. IToHsTHE KOHCTUTYEHTBI.

Tema 6. IlocTpoeHue CcOKpalleHHBIX AW3BIOHKTHBHBIX HOPMaJbHBIX (opm. OcHOBHBIE
onpezaeneHus. VIMIUIMKaHTBI U SIAPOBBbIE HMIUIMKAHTBL. METOABI TOCTPOEHHUS COKpAIll€HHBIX
JTU3BIOHKTUBHBIX HOPMANIbHBIX (hopM. MUHUMaIIbHBIE, KpaTyailline U TYIHKOBbIC IU3bIOHKTHBHBIC
HOpMallbHble (DOPMBI M HUX pa3iuuus. MeTonpl NOCTPOCHUS MUHUMAIbHBIX, KpaT4allIUX |
TYNUKOBBIX TU3bIOHKTUBHBIX HOPMAJIBHBIX (POPM.
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Tema 7. IlonHOTa M 3aMKHYTOCTb cucTeMbl OyieBbIX (pyHkumid. [loHsTHE MONMHONH cUCTEMBI
OyneBbix ¢yHkuuid. Teopema o mosHOTE ABYX cHcTeM OyseBbIX (GyHKUMH. [Ipumepsl MOIHBIX
cucreM OyneBbix QyHkuui. Crannaptaeiii 6asuc. llleddepopsr pynkumuu. Onepanus 3aMbIKaHUS U
ee CBoMCTBA. 3aMKHYTOCTh. [IprMephl 3aMKHYTBIX CUCTEM OYJIEBbIX (DYHKITUH.

Tema 8. Iloamnombl Kerankuna. [lonunomsr JKerankuna u ero cBoiicTBa. MeToabl MOCTPOCHUS
noanHoMoB JKerankuna.

Tema 9. OcHOBHBbIE 3aMKHYThIe KJjacchbl OyjaeBoil auaredpbl. Kiacc OyneBbIX (QyHKIHA,
coxpansromui kouctanty 0 u ero cBoiictsa. Kiacc OyneBbIx QyHKIIUNA, COXPAHSIIOMNNA KOHCTAHTY
1 u ero cBoiictBa. Kiacc nuHelHbIX OyneBbIX (YHKUUN M ero cBoicTBa. JleMMa 0 HelMHEHHOMN
OyneBoi ¢ynkuuu. [Ipuniun aBoiicTBeHHOCTH. CaMOIBOMCTBEHHOCTh. Kitace caMoaBOMCTBEHHBIX
OyneBbIX (YHKIMH ¥ €ro cBoicTBa. JleMmMa O HeECaMOJBOWCTBEHHON OylieBO (yHKITHH.
MounotonHocTh OyneBoit ¢yHkiuu. Kiacc MoHOTOHHBIX OyneBbix (yHkuuid. Jlemma o
HEMOHOTOHHOU OyJIeBOH ()yHKITUH.

Tema 10. IToanora cucremsl 0yJeBbiX ¢pyHkuuii. Teopema [locta o QpyHKIMOHANBHON TOJIHOTE
cucteMbl OyneBbIX (yHkmid. [lpeamonnsie knaceel OyneBoit anreOpsl. basucel. [IpencraBienus o
pesyabrarax [locra.

Paznen 3. Cxembl u3 GyHKIMOHAIBHBIX 3J1EMEHTOB.

Tema 11. Cxema u3 (YHKIMOHAJIBHBIX DJIEMEHTOB U €€ cBOHCTBa. (OCHOBHBIE Ompe/eeHHs.
Jlormueckasi cerb. CxemMa M3 (PYHKIHMOHAJBHBIX 3JIEMEHTOB M ee NMpoBoaAuMOcTh. Ilpumep
cxeMbl U3 pyHKIMOHATBHBIX dj1eMeHToB. Kitacesl G u G, . Teopema o nosHore.

Tema 12. Cunre3 cxeM H3 (PYHKIHOHAJBHBIX 3jeMeHTOB. CIOXHOCTh CXEMBI U3
dbyHKIIMOHANBHBIX dNeMeHTOB. DyHkius [llenHona. OcHoBHas 3amaya cuHTe3a. [Ipocreiimine
METO/Ibl CHHTE3a U WX OLEHKHU JJI CJIOKHOCTH CXEeMbl U3 (DYHKIIMOHAIBHBIX 3JIEMEHTOB. MeTon
[[lenHoHa. ACUMOTOTHYECKU HAWITYUIIHii MeTo1 cuHTe3a JlynmaHosa.

Pasznen 4. Teopus rpados.

Tema 13.I'pad u ero cBoiicrBa. OcHOBHbIE onpezeneHus. DaeMeHTsl rpagda. CrnocoObl 3a1aHus
rpada. Tumbl rpadoB. Onepauun ¢ rpadamu. M3omopdusm. HekoTopbie cooTHOIEHUS IS
rpadoB. OueHka yuciaa Hen30MOp(hHBIX rpadoB Hen3oMop(hHBIX rpadoB HA P BepIIMHAX, HA (

pebpax. [lonnble u ABynonbpHBIE rpadsl. Kpurepuii neynoasHoctu. O6x01a rpada.

Tema 14. CesazHoctb rpagos. [lonarue cBsazHocTH. KOMIOHEHTHI CBSI3HOCTU. TOUKM COUNIEHEHMUS.
Bepmmnnas u peGepHas cBa3HOCTh. Mepa cBsizHOCTH. Teopema MeHrepa.

Tema 15. DiiiepoBbl M TaMHJIBTOHOBBI rpagbl. DitiepoB 1uki. OinepoB rpad. Kpurepuit
sitnepoBoro rpaga. OueHka uyucia 3inepoBbix rpagos. ['aMunbToHOB UK. ['aMHIIBTOHOB Tpad.
Teopema Jlupaka. OneHka ynciaa raMuIbTOHOBBIX TpadoB.

Tema 16. Ilnanapaocrs rpadgos. Ilonsarue yknaaku rpada. Ykmaaka rpada B TpexMEpHOM
npocTpaHcTBE. YKIaaKa rpada Ha MIOCKOCTH U IIaHapHocTh. Dopmyna Diinepa U ee CleACTBHUS.
Onepanust nozxpasaeneHus pedpa u romeomoppusm. Teopema Ilontpsruna — Kyparosckoro.

Tema 17. JlepeBbsi. OcHoBHBIE onpeneneHus. Bunael nepesbeB. CoiicTBa nepeBa. Konnposanue
JepeBa. AJITOpUTM MTOCTPOCHUS KpaTJyauiiero ocrora rpada.

Tema 18. Packpacka rpagoB. OcHOBHbIE ONpeneseHNs. XPOMAaTUYECKOE UYUCIO U €ro OLEHKH.
Teopema o nsTH Kpackax. AJITOpPUTMBI IIOCIEOBATEIBHOIO pacKpaliuBaHus rpada.

Pa3nea 5. O000menust 0yJieBbIX QyHKIIUIA.
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Tema 19. IlceBao0yseBbl GpyHKIUM U K —3Ha4YHAasi Joruka. [IcenoOynesl ¢pyHkimu. CBolicTBa
niceB1oOyneBbix (yHkuuid. [IpencraBnenne rnceBnoOyneBbix GpyHkmil psagamu Oypre. K —3HauHas
Joruka U ee cBoicTBa. Yuciio GyHKIUH OT N mepeMeHHBIX B K —3HayHOW Jiornke. OCHOBHBIC
¢byukuuu K —3HauHO# noruku. Peanu3anus K —3HauHBIX GyHKIUH opMyiaMu.

Tema 20. [TotHoTra B K —3HauHoii Joruke. [loxHora B K —3Ha4yHOit Joruke. [IpuMepsl MOIHBIX
cucteM B K —3HauyHOI1 oruke. Pacro3HaBanue NMoNMHOTHI ccTeMbl GYHKIUN K —3HAYHOM JIOTHKH.
Teopema Ky3HeroBa o MmoJIHOTe cHCTeMbl (YHKIMH K —3HauHO# Jioruku. Hekoropkie cBolicTBa
CYIIECTBCHHBIX (QyHKIMA K —3HayHOW Jiormku. KpuTepuid TOJHOTBI CcHCTEMBbI (DYHKIUH
K —3HaYHOM JIOTHKH.

6. TeMbl MIpakKTUYECKUX U CEMUHAPCKUX 3aHATHH
Pa3nes 1. Teopusi MHOKeCTB 1 KOMOMHATOPHKA.

Tema 1. DiiemeHTHI Teopuu MHO:KecTB. (CeMHuHap)

1. HaxoxaeHue MOIIHOCTEH pa3IuYHbIX MHOKECTB.

2. HccnenoBaHue pa3inMyYHBIX OMEpaIfil HaJl MHOYKECTBAMH.

3. Hcnonws3oBanue auarpamm Ditniepa — Benna.

4. HccnenoBaHue CBONCTB Pa3IMYHBIX OTHOIIEHUI HA MHOXKECTBaX.
5. MHcnonw3oBanue GpopMyIibl pemeTa.

2

. KomOunaropusie 00bekTbI. (CeMHuHap)
1. Hcnonb3oBaHue pa3MeLICHUH U coueTaHU B KOMOMHATOPHBIX 3a7ayax.
2. Hcnonp3zoBaHue OMHOMMAIBHON U MOJMHOMHAIIBHON TEOPEM.
3. HccnenoBanne cBOHCTB OMHOMHUAIBHBIX KO((MHUIIEHTOB.
4. Tloncuer yucen Ctupnunra 1 u 2 poga.

Tema 3. PexyppeHTHBbIe COOTHOLIEHHS U TPou3BoasAue pynkuun. (CeMunap)
1. Pemenue peKyppeHTHBIX COOTHOIICHHH.
2. Hcnonp3oBaHue MPOU3BOASIINX (DYHKIIUN TPH JIOKA3aTEIHCTBE PA3TMIHBIX TOXKIECCTB.

Pa3nes 2. BbysneBa anareopa.

Tema 4. byaeBa ¢pynkuus u ee cBoiictBa. (Cemunap)
1. Bunsl npeacraieHus 0yneBoil pyHKIUH.
2. Tlowck cymecTBeHHBIX M (PUKTUBHBIX MIEPEMEHHBIX OyJIeBON (YHKIINH.
3. DKBUBaJeHTHBIE MpeoOpa3oBanus Gopmy.

Tema 5. Paziioskenue OyieBbIX pyHKumii no nepemeHHbIM. (CeMuHap)

Paznoxenue OyneBoil QyHKIIMH 1O OTHOW EPEMEHHOIA.

Pasnoxxenue O6yneBoil GyHKINU IO HECKOJIBKUM NEPEMEHHBIM.

[Toctpoenne C.A.H.®. u C.K.H.®. nysa 6yneBoit pyHKIMH.

[TocTpoenune cokpaleHHbIX AU3bIOHKTUBHBIX HOpMaJIbHBIX (popm. (Cemunap)
[TocTpoeHne coKpalieHHbIX TU3bIOHKTUBHBIX HOPMAIbHBIX (hopM MeTonoM bieiika.
[TocTpoeHune cokpaleHHbIX TU3bIOHKTUBHBIX HOPMaJIbHBIX (hopM MeTo1oM KapT KapHo.

ook owdE

Tema 6. IlotHOTA M 3aMKHYTOCTB ccTeMbI OyJaeBbIX pyHkuuii. (Cemunap)
1. HccnenoBaHue CBOMCTB Onepaluy 3aMbIKaHUS.
2. TloctpoeHue 3aMbIKaHUS Ul CUCTEMBI OYIEeBBIX (DYHKITHIA.

Tema 7. Iloaumnombl Kerankuna. (Cemunap)
1. Tlocrpoenue nonuHoMoB JKerankuHa /ist OyJeBbIX GyHKINH.
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Tema 8. OcHoBHBIE 3aMKHYTBIe KJacchl 0yJjieBoi anredopsol. (CeMuHap)

1. HccnenoBanue OyieBbIX (QyHKIMIM HA IPUHAJIEKHOCTh K OCHOBHBIM 3aMKHYTBIM KJlac-
cam OyseBoit anreopsl.

2. IlpumeHeHue npuHLMIA JBOMCTBEHHOCTH.

Tema 9. IlonHoTa cucrembl OyiaeBbIX pyHkumii. (Cemunap)
1. HccnenoBanue cuctem OyneBbIX (PyHKINI HA GYHKIIMOHAIBHYIO TIOJHOTY.

Pa3nea 3. Cxembl n3 pyHKIMOHAJIBHBIX 3J1€MEHTOB.

Tema 10. Cunre3 cxem U3 (PyHKIIHOHAJIBHBIX 3j1eMeHTOB. (CeMuHap)
1. Tlocrpoenue cxeM U3 GyHKIMOHATIBHBIX HJIEMEHTOB MUHUMAJIBHOW CII0KHOCTH, pealu-
3YIOIINX 33JJaHHYI0 OyNeBy (QYHKIIMIO B 3aJJaHHOM Oasuce.

Pasznen 4. Teopus rpados.

Tema 11. I'pad u ero cBoiicrBa. (Cemunap)
1. Bwuasl npencrasienus rpaga.
2. Awnanus rpada Ha ABYIOJBHOCTb.
3. HccnenoBaHue M OIICHKA PA3JIMYHBIX XapaKTEPUCTUK IpadoB.
4. W3zomopdusm rpados.

Tema 12. CBsizHocTh rpagos. (Cemunap)
1. Amnamus cBs3HOCTH TpadoB.

Tema 13. JiiniepoBbl U raMUWIBTOHOBBI rpadml. (CemuHap)
1. Awnanu3 sinepoBocTy rpados.
2. AnHanu3 raMWJIbTOHOBOCTH rpadoB.

Tema 14. Ilnanapuocts rpagos. (Cemunap)
1. Tomeomopdusm rpados.
2. Ananms maHapHOCTH rpadoB.

Tema 15. JlepeBbs. (Cemunap)
1. HccnenoBaHue U OLIEHKA PAa3JIMUHBIX XapaKTEPUCTHK JEpeBa.
2. KoauposaHue nepeBbeB.

Tema 16. Packpacka rpagos. (Cemunap)
1. HccnemoBaHue U OLIEHKHA XPOMATHUECKUX Yucen rpados.

Pa3znen 5. O0001menust 0yseBbIX QyHKIM.

Tema 17. [lceBno0yJieBbl pyHkuuu u K —3uauHasi Joruka. (CemuHap)
1. TIlpencraBnenue K —3HauHOW QyHKIHMU QOpPMYTaMu.
2. Tlowck cymecTBeHHBIX M (PUKTUBHBIX MIEPEMEHHBIX OyJIeBON (QYHKIINH.
3. DkBuBajeHTHbIC peoOpa3oBanust Gopmyn K —3HAYHOMN JIOTHKH.
4. Paznoxenue K —3HauHOM (YHKIMH B TIEPBYIO U BTOPYIO (DOPMBI.

Tema 18. IlotHoTa B K —3HauHo# Joruke. (CemMuHap)

1. MUccnenoBanue K —3HauHBIX QYHKIMI HA TPUHAUICKHOCTH K OCHOBHBIM 3aMKHYTHIM
Ki1accaM K —3HaYHOM JIOTHKH.

2. MUWccnenosanue cucteM QyHKIHE K —3HAYHOM JIOTWKH Ha ITOJHOTY.

7. JIABOPATOPHBIE PABOTEI, TIPAKTUKYMpI
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JIaboparopHbie paboOThI HE TPETYCMOTPEHBI YIEOHBIM IIJIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PEOEPATOB

KontponbHble pabOThl MPOBOIATCS HAa MPAKTHUECKUX 3aHATUSAX IOCTE M3Y4YCHHUs OJIOKOB

TeM: Tociie pazzaenoB “bynesa anredpa”, “Teopus rpado” (epBoil MoOBHHBI pazjaena) u “00600-
HIeHus! OyIeBbIX PYHKIUN.

oo

10.

11.
12.
13.
14.

15.
16.

17.

18.

19.

Temaruka KOHTPOJIbHBIX pa60T OIpeCACIIACTCA HpOfII[GHHBIM MaTepraioM.

9. IlepedyeHb BOMPOCOB K 3K3aMEHY (3a4eTy)

Bonpocs! k 3a4ery.

OcHOBHBIE TOHATHS TEOPHUH MHOXECTB. 3ajanue MHoxecTBa. [lapamokc Paccena. Oneparumn
HaJ MHOXXECTBAMM U UX CBOMCTBA.

bunapnbie otHowmenus. Komnosumus otHomeHuid. CTeneHb OTHOLIEHUA. S1ApO OTHOIIEHUS.
OO01me CBOMCTBA OTHOLIEHHUIA.

OTHO1IEHUS SKBUBAJIECHTHOCTU U UX cBOMCTBa. OTHOLIEHMS OPSAIKA U UX CBOMCTBA. Pemierku.
[Ipumeps! pemeTox.

OcHoBHBIE KOMOMHATOpHBIE 00BEKTHI. [logMHOKecTBa MHOKecTBa. BriOopku. PaszmermeHwus
(mepectaHOBKM) 6€3 MOBTOpeHUs U ¢ oBTopeHreM. OcHOBHbIE cBOlicTBa. [Ipumepsl.
Coueranus 0e3 noBTOpeHUs U ¢ noBTOpeHrueM. OCHOBHbIE cBOMcTBa. buHOMUaIbHas TeopeMa.
Tpeyronsuuk Iackans. [Ipumepst.

[TomuHomuaneHble K03 duuenTsl. [TomnHomMuaneHas Teopema. Ilpumeps! npumMeHeHus.
Pa30uenus Ha nonMHoxectBa. KomOnHaTopueie uncna Ctupaunara 1 u 2 poga. @opMyiibl 1uist
BbuKcieHus uncen Crupnudra 1 u 2 poga.

Metoapl M3y4yeHHs] KOMOMHATOPHBIX OOBEKTOB. [IpHHIMI BKIIOYEHHS M HCKIIOUEHUS.
®opmyna pemiera.

[lonstne mnpousBoasimiedt ¢yHkiuu. CpoiicTBa mnpousBoAsmUX QyHKuM. [Ipumepst
UCnoib30BaHus. PekyppeHTHble cooTHoIeHus. Yncna @ubonaqun.

byneBa anrebpa. Ompenenenue OyneBoil ¢yHkiuu. Yucino OyneBblx (yHKIME oT N
nepeMeHHbIX. OCHOBHBIE BU/IbI ITpe/IcTaBIeHMs OyneBol ¢pyHkuuu. [Ipumepsi.

OnemenrtapHble OyneBbl ¢pyHkIuH. [lonarue popmynsl. Onepanus cynepno3unuu. PaBeHcTBO
OyneBbIX (YHKIMH M SKBUBaJEHTHOCTH (opmyi. [loHsTHE cCyriecTBeHHOW M (UKTHBHOM
IIEPEMEHHOM.

OcHOBHbBIE TIPaBUJIAa U TOXIECTBA AJIsl OyJIEBBIX (YHKLUH.

Paznoxxenus 6yneBoit pyHkuMM 1o ogHON nepeMeHHou. [Iprumepsl.

Paznoxenus OyneBoil pyHKIUM 110 HECKOJIBKUM MepeMEeHHBIM. [Ipumepsl.

Onpenenennss K.H.®., JI.H.®. u cBazanubie ¢ HumMu onpenenenus. C.K.H.®. u C.JI.H.D.
CrencTBus pasznoxxenue 0yaeBoi GyHKIUU 110 HECKOJIBKUM NepeMeHHbIM. [IpumMepsr.
Coxkpamennsbie J[.H.®@. Metonel noctpoenus cokpamennon [I.H.®. [Tpumepsr.

TynukoBble, MuHUManbHble U Kkpardanmue J[.H.®d. Meroasl mnOCTpOEHUS TYNUKOBBIX,
MHUHMMaJIbHBIX U KpaTdanmux J[.H.®. [Tpumepsr.

[Tonuble cuctembl. Teopema o mosiHOTE ANs ABYX cucteM OyneBbix ¢yHkuuid. Illeddeponbr
¢byskuu. [IpumMeps! MOTHBIX CHCTEM.

[TonmuHoms! JKeramkuHa. MOIIHOCTE MHOKECTBA MOJMHOMOB JKerankuHa OT N NEPEMEHHBIX.
Crnioco6s1 moctpoenus nonuHoma JKerankuna. [Ipumepsr.

3ambIkaHue cucTeMbl OyneBbIx (pyHkiuii. CBoiicTBa 3aMbIkaHUs. [[puMepbl 3aMKHYTBIX CUCTEM
OyneBbix ¢pyHkuuid. OCHOBHBIE 3aMKHYTBIE Ki1acchl. [IpeacraBnenus o pesynbratax Ilocta.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.
33.
34.
35.

36.

37.

w

7.

Kmaccet T, u T,. Mommuocts T,, T,. 3amxnyrocts T,, T,. IIpumepsr ¢ynxuui,

MIPUHAUIEKALINX U HE IPUHAAISKAUX JaHHBIM KJIaccaM.

Kmacc L. Momuocts L. 3amkayrocts L. [Ipumepsr (yHKIuH, TpuHAAIEKAIIUX W HE
MPUHAIISKAIINX TaHHOMY KJaccy. JIeMMbl 0 HETUHEHHOM (DyHKIIHH.

[Tonstue nBoiictBeHHOW GyHKUMKU. [lpuHiun aBoicTBeHHOCTH. CaMOJABOWMCTBEHHOCTD.
IIpumepsl.

Knacc S. Mommnocte S. 3amkHyrtocts S. Ilpumepsl (yHKUMH, NpUHAUISKAIIUX U HE
MpUHAJISKAIINX JaHHOMY Kilaccy. JleMMma 0 HecaMOBOMCTBEHHOM (YHKIIHH.

Ornpenenenust MpeAlIecTBYOMUX HA00poB U MoHOTOHHOCTH. Kinacc M . 3amkuyrocts M .
[Ipumepsl GyHKIMI, NpUHAAJIEKAIIMX W HE MPHUHAUISKANIMX JaHHOMY Kiaccy. Jlemma o
HEMOHOTOHHOM (PyHKITHH.

Teopema [Tocta o monHoTe. CrencTBus.

[Ipenmosabie kiaccel B OyneBoi anredpe. CroiictBa. Onpesenenue 6a3uca CUCTEMBI OYIIEBBIX
GbyHKIU.

Cxembl U3 (YHKIUOHAJIBHBIX 3jieMeHTOB. OmpezaeneHus mnoitoca, 3neMmeHrta. OnpeneneHue
norudeckoi cetu. OmnpeneneHue cxeMbl U3 (PyHKIIMOHAIBHBIX SJIEMEHTOB.

[lonatue OyneBoil GyHKIMH, peaau3yeMod cxeMol u3 (YHKIHMOHAIBHBIX JIIEMEHTOB.
[Ipumepsl cxeM u©3 (QYHKUHMOHAIBHBIX JJIEMEHTOB, PEAIU3YIOUIMX HEKOTOPYI0 OyleBy
GbyHKIHIO.

Knaccet G u G,. CaoiictBa kmaccoB G u G,. Ilpumepsl cxem u3 (QyHKIHMOHATBHBIX

QJICMCHTOB, IIPUHAJICKAINX U HC HIPUHAJIC)KAIUX KIIACCY GO . TeopeMa O ITOJIHOTC.

CnoxHoctb cxembl. Ilpumep peanusanuu ogHoW OyneBod (yHKIMM CcXeMaMU U3
(YHKIIMOHAJIBHBIX 3J€MEHTOB pa3Hoil cioxHocTu. DyHkuus lllennona. OcHoBHas 3agauda
cuHTte3a. CTaHnapTHbIN Oa3uc.

[Ipocreitmue metopl cunTe3a. Meton Ha ocHoBe MoaenupoBanus C.JI.H.D.

IIpocreimme MeTobl cMHTE3a. METOI Ha OCHOBE pealn3alii BCEBO3MOXKHBIX KOHBIOHKIUI OT
N NEepEMEHHBIX.

Meron cunresa llleHHOHA.

AcUMNTOTHYECKM HAWJTy4dlInii Mmetos cuHTe3a Jlynanosa. CneacTBusl.

Teopuss rpagoB. OcHoBHble ompeneneHus. Buasl rpado. Dnementsl rpadon. CrocoOb
npencrasieHus rpados. Teopema Ditnepa st cyMMBbl cteneHeit BepiinH rpada. [Ipumepsi.
ITonmuble u cBs3Hble Trpadsl. OcHoBHbIE ompeneneHus. Ilonarue cBs3HocTH. KoMmOHEHTHI
cBs3HOCTH. Touku couneHeHnus. Bepmmnuas u pedepHas cBa3HocTh. [Ipumepsl. Hekoropsie
COOTHOILIEHUS JUIsl rpadoB.

JBynonbHble rpadsl. Kpurepuit nsynoiasHoctu rpada. Onepanuu Haj rpadamu. [Ipumepsr.

BOHpOCBI K SK3aMCHY.

MapmipyThl, IETH, [TUKITBI, KOITUKIBI. OCHOBHBIE ONPESIeHHs. DIIepoB UK. DUIepoB rpad.
CaoiictBa »itnepoBa rpada. Ouenka ud,,,ucia 3inepoBbix rpados. [Ipumepsr.

Onenka uyucna pebep rpada yepe3 YUCIO €ro BEpIIMH M KOMIIOHEHT CBSI3HOCTH. Mepa
CBSI3HOCTH.

Teopema MeHrepa.

PaBubie u u3omop¢ueie rpadsl. Ilpumepsl. Onenka yucia HeU30MOpHBIX rpadoB HaA P
BEpIINHAX, HAa ( pebOpax.

VYxnanka rpadoB B TpexMepHOM npocTpaHcTBe. Teopema 00 yiI0KMMOCTH KOHEUHOTro Trpada B
TpeXMEpHOM IpocTpaHcTBe. [IOHATHA IIIOCKOCTH U IJIAHAPHOCTH rpada.

DitnepoBa xapakTepuctuka. @opmyiia Diiepa Uis CBSI3HOTO Tu1aHapHoro rpada. Craenctsust u3
dhopmymsl Ditnepa.

Omnepanus nonpasaenenus pedpa u romeomoppHocts. Teopema [Tontpsiruna — Kypatosckoro.

dopma A Crpanuma 11 u3 17




MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO

. N Dopma
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

[Tonsatue oprpada. OcHoBHble ompeneneHus. CBsa3p oprpada ¢ OMHAPHBIMH OTHOIICHHUSIMU.
Oprpad u yacTuyHOE YOPSAOYHBAHHE.

Oo6xon rpada. AnropuTmbl IOMCKA B IIUPUHY W TOUCKA B riiyOouHy. CBOMCTBa alropuTMOB
o0xoa rpada.

Packpacka rpadoB. XpomaTndeckoe YUCIIO U €ro OIeHKH. TeopeMa o IsATH KpacKax.
Onpenenenue nepesa. CBoicTBa aepeBbeB. Buabl aepeBbeB. Onepanus koaupoBaHusa. OeHka
qrclia HeM30MOP(HBIX KOPHEBBIX JE€PEBbEB HA [ BEPILMHAX.

Kparuaiimmuii octoB rpada. OcHoBHBIE ompeaeneHus. Cxema alropuTMa IOCTPOCHHS
KpaT4alIiero ocroa rpada.

[IceBnoOyneBbl (pyHkimu. OcHOBHbIE ompeaeneHus. CBOHCTBa TMCEBAOOYJIEBBIX (DYHKITUH.
[Ipencrasnenwne nceBnoOyneBbix GpyHknuii psigamu Oypoe.

k —3maunast noruka. Onpenenenue K —3uaunoii ¢pyakmuu. Yucno K —3uaunbix QyHKIMIA OT N
nepeMeHHbIX. DiieMeHTapHbie K —3HauHble QyHKIINH.

[Mousitue popmyiisl B K —3HauHo# noruke. Oneparust cyneprno3uiuu. PaBeHcTBO K —3HAYHBIX
(GYHKIUH 1 9KBUBAJIEHTHOCTH (hopMyst. OCHOBHBIE NIPABHJIA M TOXKIECTBA K — 3HAUHOM JIOTUKH.
[MTonuora B K —3HauHOi jtoruke. [IpuMephl MOJIHBIX CHCTEM.

Pacro3naBanue mONHOTEI B K —3Haunoi Jsoruke. OCHOBHBIC oOmpeaerneHus. Teopema o
CYIIECTBOBAHUU aJrOPUTMa PACHO3HABAHMS TMOJHOTHI B K —3Ha4HOW Jsoruke. Teopema o
BBIJICJIECHUY KOHEYHOM MOJTHON MOACUCTEMBI JJISl ITIOJTHOM CUCTEMBI.

3aMKHYTOCTh B K —3HauHO# JiorMKe. 3aMKHyThle Kiacchl. Teopema KysHemoBa o
(GyHKIMOHATIHLHOH MOHOTE.

CymectBenHble pyHKIMU. JIEMMBI O CYIIECTBEHHBIX (PYHKIIHSIX.

Kputepuii moaHoTs! S16;10HCKOTO crucTeM OyaeBbIX (GYHKIMIA K — 3HAYHOMN JIOTHKH.

10. CamocrosiTenpHas paboTa 00yJaromuxcs

®opma 00ydyeHus: ouHas

Hassanme pazae- | Bua camocrositesibHOM padoTsl (npopabom- | O6bem B | PopMa KOH-
JIOB H TeM Ka yueOHo020 mamepuana, peuienue 3a0ad, qacax TPOJIst
pecpepam, 0oknao, kKonmpoasvhasn paboma, (nposepka pe-
no020moeKa K coaue 3auema, IK3ameHa u op.) wenus 3aoau,
pehepama u
op.)
1.Onementsr Teo- | [IpopaboTka ydyeOHOTO MaTepuaia, MOArOTOBKa | 2 3auer, mpoBeEp-
puHA MHOKECTB. K cJade 3a4yeTa, pelieHue 3anad Ka 3aja4d peme-
HUS
2.Kombunaropusie | [IpopaboTka yaeOHOrO MaTepuana, MoAroToBka | 2 3auer, MpoBep-
06BSKTH n nx K cJade 3a4eTa, pelIeHue 3a1a4 Ka 3aJ1ay4 penie-
CBOUCTBA. HUS
3.PekyppeHTHbIE [IpopaboTka yueOHOrO MaTepuana, IOAroTOBKa | 2 3auer, mpoBep-
COOTHOIICHHA U K cade 3a4eTa, peluieHue 3aaaq Ka 3aJ1a4 pelie-
MpoOu3BOAAIINEC HUS
bYHKIIUH.
4. bynesa ¢pynkuus | [IpopaboTka yueOHOr0 MaTepuana, HOAroTOBKa | 2 3auer, mpoBep-
¥ €€ CBOMCTBA. K cade 3a4eTa, pelIeHue 3aaaq Ka 3aJ1a4 pelie-
HHUS
5.Paznoxenue 0y- | [IpopaboTka ydeOHOTO MaTepuaia, IOArOTOBKa | 2 3auer, poBep-
NeBbIX QyHKIMHA K cade 3a4era, peluICHue 3a1a4 Ka 3aJ1a4 pelie-
110 IEPEMCHHBIM. HUS
6.IToctpoeHue co- | IIpopaboTka yueOHOro MaTepuasa, HOAroToBKa | 2 3adeT, IpoBep-
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Kpall€HHbIX
JAN3BbIOHKTUBHBIX
HOPMAJIbHBIX

hopm.

K ¢aa4e 3a4cTa, pClICHUC 3a1a4

Ka 3a/1a4 peuic-
HHA

7.IlomHOTa N
3aMKHYTOCTb CHC-
TEMBI OYJIeBBIX
(YHKITHH.

[TpopaboTka yueOHOro MaTepuala, IoroTOBKa
K C/laue 3aueTa, pelieHue 3a/1a4

3auer, mpoBep-
Ka 3aj1a4 perie-
HUA

8.ITonnuomer XKe-
TaJIKUHA.

[IpopaboTka yueOHOro MaTepuasna, HoJroToBKa
K cllaue 3a4yeTa, peleHue 3aaau

3ayeT, mpoBep-
Ka 3aJ1a4 pelie-
HUS

9.0cHOBHBIE
3aMKHYTBIC KJlac-
ChI OyJICBOI aJi-
reOpBl.

[IpopaboTka yuebHOr0o MaTepuasa, HoJroToOBKa
K cllaue 3ayeTa, peleHue 3aaau

3ayeT, mpoBep-
Ka 3aJ1a4 pelie-
HUS

10.ITomHOTA CHC-
TEMBI OYJIeBBIX
byHKIUA.

[Mpopabotka y4eOHOrO MaTepuana, NoJAroToBKa
K C/Iaue 3aueTa, peuicHue 3a1a4

3auer, mpoBep-
Ka 3aj1a4 pelie-
HUA

11.Cxema u3 aie-
MEHTOB (PyHKIIHO-
HaJIbHBIX U €€

[IpopaboTka yueOHOro MaTepuana, HOJroTOBKa
K cllaue 3ayeTa, peleHue 3aaau

3auer, mpoBep-
Ka 3aJ1a4 pelie-
HUS

CBOICTBA.

12.Cunres cxem u3 | [IpopaboTka yueOHOrO MaTepuana, HoAroToBKa 3ayeT, mpoBep-
(DYHKLMOHANBHBIX | K cj1aue 3a4€eTa, PelIeHUe 3a1a4 Ka 3a7ad4 pere-
JJIEMEHTOB. HUs

13.I'pad u ero [TpopaboTka yueOHOrO MaTepurana, moAroTOBKa 3auer, mpoBep-
CBOICTBA.

K CAa4€ 5K3aMCHa, pCHICHUC 3a/laYd

Ka 3a/1a4 peuic-
HUA

14. CBsa3HOCTB
rpados.

[TpopaboTka yueOHOTO MaTepuaia, MoAroToBKa
K cJlaue PK3aMeHa, pelieHue 3a1a4

3auer, mpoBep-
Ka 3aJ1a4 perie-
HUA

15.31inepoBsl u
TaMUJITOHOBBI

rpadsr.

[IpopaboTka yuebHOrO MaTepuaia, MOAr0OTOBKA
K cllaue PK3aMEeHa, pelIeHue 3a1a4

3auer, npoBep-
Ka 3a71ay4 pelie-
HUS

16.I1nanapHocTh
rpados.

[TpopaboTka yueOHOTO MaTepuaia, MoAroToOBKa
K cllaue DK3aMeHa, pelieHue 3aaa4

3auer, mpoBep-
Ka 3aJ]1a4 pelie-
HUA

17.depeBbsi.

[IpopaboTka yuebHOrO MaTepuania, MOAr0OTOBKA
K cllaue PK3aMeHa, pelIeHue 3a1a4

3aueT, npoBep-
Ka 3aja4 perie-
HUS

18.Packpacka
rpagos.

[TpopaboTka yueOHOTO MaTepuaia, MoAroTOBKa
K cllaue DK3aMeHa, pelieHue 3a1a4

3adeT, mpoBep-
Ka 3a/a4 pelie-
HUA

19.I1ceBnoOyneBsI
GYHKIMH 1

K —3Haunas
JIOTHUKA.

[IpopaboTka yueOHOrO MaTepuania, MOAr0OTOBKA
K cllaue PK3aMeHa, pelIeHue 3aa1a4

3aueT, npoBep-
Ka 3aja4 perie-
HUS

20.ITonnora B
k —3HauHOi1 110-
THKE.

[TpopaboTka yueOHOTO MaTepuaia, MoAroToBKa
K cllaue PK3aMEeHa, pelIeHue 3a1a4

3ayeT, mpoBep-
Ka 3a/1a4 peliie-
HUs
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Crpanuna 13 u3 17




MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO

. N Dopma
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET
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YYEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OGECIIEYEHUE JUCLHUITIIMHBI

a) CnucoK pekoMeH1yeMoii JTuTepaTypsbl

OCHOBHasA

1.

Cyoonnamos, C. B. JluckpeTHast MaTeMaTHKa ;| Y4eOHUK M TIPAKTHKYM JIJIsl aKaJIEeMAYECKOTO Oa-
kanaBpuara / C. B. Cynomnaros, E. B. OBunnHukoBa. — 5-¢ u3a., ucnp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2019. — 279 ¢. — (Yuusepcuretsl Poccun). — ISBN 978-5-534-00871-
5. — Tekcr : onekrponsbii // OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/432016

JuckperHas MmatemaTHKa : yueOHoe mocobue it By3oB / [[. C. Ananuues [u Ap.] ; moJ HAy4HOMH
penakuueii A. H. Cecekuna. — Mocksa : M3garensctBo FOpaiit, 2019 ; ExarepunOypr : U3a-Bo
VYpan. yu-ta. — 108 c¢. — (Yuuepcurersl Poccun). — ISBN 978-5-534-08214-2 (U3narennct-
Bo HOpaiit). — ISBN 978-5-7996-1387-7 (U3a-Bo Ypan. yH-Ta). — TeKCT : 3MEKTPOHHBIH //
3BC IOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/438245

T'awrxos, C. b. JluckpeTHasi MaTeMaTuKa : y4eOHUK U pakTukym s By3oB / C. b. ['amkos, A.
b. ®ponos. — 3-e uzn., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 483 ¢c. —
(Boiciiee oOpazosanue). — ISBN 978-5-534-11613-7. — Texkcr : anexrponnslii / 3bC FOpaiit
[caitT]. — URL.: https://www.biblio-online.ru/bcode/445753

AOMOJHUTECJIbHAsA

1.

Lllesenes FO. 1. COOpHUK 3a/1a4 MO JUCKPETHONW MAaT€MaTUKE : JUIs MPAKT. 3aHATHI B IpyMmax:
yueb. mocobue 1o Hampasi. noarot. 6akanaspos 010400.62 "[Ipuki. maremMaTika U uHpopma-
tuka" / llleBenes KOpuii [1aBnosuy, JI. A. [Mucapenko, M. 1O. lllesenes. - CIIO. : Jlanp, 2013. -
528 c.

. COopHuK 3a1au 1o BbIcIIed maremaTtuke B 4 4. Hactp 3 : yueOHOE mOcoOHMe i MPUKIIAJTHOTO

OakamnaBpuata / A. C. Ilocnienos [u ap.] ; mox pexakiueit A. C. ITocnenoBa. — Mocksa : U3na-
tenbcTBO FOpaiiT, 2019. — 395 ¢. — (bakamasp. Ilpuxmamaoii kype). — ISBN 978-5-9916-
7930-5. — Texkcr : osnekrponnsiii / OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/434614

. Muxeesa Enuszasema Anexceesna. luckpeTHasi MaTeMaTHKa : y4e0.-MeToI. mocodue i 1 u 2

KypcoB (ak. MaTeMaTHKu U MHPopM. TexHonoruii / MuxeeBa EnuzaBera AnekceeBHa; Yal'V,
dak. MaTeMaTHK! U UH(POPM. TEXHOJOTHH. - YibsHOBCK : Yul'Y, 2008. - 3arn. ¢ skpana; Mme-
€TCs TIeY. aHaJIOT. - DJIEKTPOH. TeKCcToBbIe naH. (1 ¢aitn : 4,63 MO). - TeKcT : 2JIeKTPOHHBIH. -
http://lib.ulsu.ru/MegaPro/Download/MObject/221

Muxeesa Enusaeema Anexceeéna. BBeieHne B JUCKPETHYI0 MATEeMAaTHUKY : yueb. nmocobue ass
1 kypca ¢ak. maremaTuku 1 uH(popM. TexHomoruid. Y. 1 / Muxeesa EnuzaBera AnekceeBHa; Y-
'y, ®©MulT. - YiubsHosck : Yal'V, 2013. - Imeercs ned. aHalor. - DJIEKTPOH. TEKCTOBBIE J1aH.
(1 dpaitn : 6,75 MB). - Tekcer : anexTponnsIit.- http:/lib.ulsu.ru/MegaPro/Download/MObject/240
Muxeesa Enusaeema Anexceeéna. BBeieHne B JUCKPETHYI0 MATEeMAaTHKY : yueb. mocodue s
1 xypca ¢ak. MaTeMaTuKku, nHGOPM. U aBuall. TexHosuoruil. Y. 2 / Muxeesa EnunzaBera Anekce-
eBHa; Yal'Y, ®DMUuAT. - YiubsHoBck : Yal'Y, 2016. - 3ari. ¢ sxkpaHa. - DJIEKTPOH. TEKCTOBbIE
JIaH. (1 daiin : 1,48 MO). - Teker : 3IEKTPOHHBIMN. -
http:/lib.ulsu.ru/MegaPro/Download/MObject/248

yueOHO-MeTOoAn4ecKas
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1. FOpvesa O. ]/]. Meroauveckue YyKa3zaHUS JII CaMOCTOSTEIbHOW pabOThl CTYIACHTOB IO
TucHUIuinHe «/luckperHas martematuka» JUisl CTYISHTOB OakajaBpHara I0 HaIpaBlICHUSM
09.03.03 «IIpuxmamnas wuHbopmatuka», 02.03.03 «Maremaruueckoe oOecCICYCHHE |
aIMUHUCTPUPOBaHUE MH(POPMAMOHHBIX cucTeM», cnenuanbHocTedl 10.05.01 «KommbrorepHas
6e3onacHocThy, 10.05.03 «MubopmarmonHas 6€30MaCHOCTh aBTOMATH3MPOBAHHBIX CHCTEM» /
O. 1. IOpbeBa; Yal'Y, ®ak. matemMaTuKku, UHPOPM. U aBHAIl. TEXHOJOTUHN. - YIIBSHOBCK : Yil'V,
2019. - 3arn. ¢ skpana; HeomyOmrukoBaHHBIN pecypc. - DIEKTPOH. TeKcToBbIe naH. (1 daiin : 554
KB). - Texkcr : anexkrponssrii. http:/lib.ulsu.ru/MegaPro/Download/MObject/5693

CoryiacoBaHo:
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JIOJBKHOCTH COTPYAHMKA Hay4HOH OMOIMOTEKH DHUO MOANKCH aara

0) IlporpamMHoe oOecriedeHue

Jlyist 06pazoBaTebHOTO MpoIliecca Mo TAHHOW TUCIUIUTMHE HeoOxomuM cranmonapHsiid kirace [1K ¢
YCTaHOBJICHHBIM CJIEYIOIIUM ITPOrPaMMHBIM 00€CTIeueHUEM:
MoitOduc Cranmaptabiii, AnbT Pabouas cranmms 8.

B) [Ipodeccnonanbubie 0a3bl JaHHBIX, HHPOPMAUOHHO-CIIPABOYHbIE CHCTEMBI

1. DJ1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. IPRbooks : anekTpoHHO-0MOIMOTEYHAs CUCTeMa : calT / rpynmna komnanuit A [Iu Ap
Menua. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: st 3aperuct-
pup. noap30Baresen. - TeKCT : 2JIIEKTPOHHBIN.

1.2. OPAUT : INEeKTPOHHO-0MOMMoTeyHas cuctema : caiit / OO0 DieKTpoHHOE U3IaTeNb-
ctBo FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexwum goctyma: s 3a-
PErUCTPUP. NOJIB30BATENEH. - TEKCT : AJIEKTPOHHBIN.

1.3. KoHcynbpTaHT cTylIeHTa : JIeKTpOHHO-0MOanoreyHas cuctema : caiir / OOO [lonurex-
pecypc. — Mockpa, [2020]. — URL: http://www.studentlibrary.ru/catalogue/switch_Kkit/x2019-
128.html. — Pexxum moctyna: Juist 3aperucTpup. nojb3oBaTesneid. — TeKCT : dIeKTPOHHBIH.

1.4. Jlanp : snexktpoHHO-OMOnMoTeuHass cuctema : calt / OOO DBC Jlawb. — CaHKT-
[MerepOypr, [2020]. — URL: https://e.lanbook.com. — Pexxum goctyma: ajsi 3aperucTpup. Moab30-
Barelnen. — TEeKCT : DJIEKTPOHHBIM.

1.5. Znanium.com : syieKTpoHHO-OMOIMOTeuHas cucteMa : caiit / OOO 3uanuym. - Mock-
Ba, [2020]. - URL: http://znanium.com. — Pexxum joctymna : Juis 3aperucTpup. MOJib30BaTelNei. -
TekcT : 3MeKTPOHHBI.

1.6. Clinical Collection : KommeKkuus A1 MEIUIIMHCKUX YHUBEPCUTETOB, KIMHUK, METUIIH-
CKHX OnoOIMOTEK // EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum goctyma : Juiss aBTOpH3. MoJb3oBareiei. — Tekcr :
JJIEKTPOHHBIN.

2. KoncyabranutIlmoc [DnekTpoHHBIH pecypc]: cnpaBodyHas mpaBoBas cuctema. /O00
«Koncynbrant ITntocy - Dnexktpon. naH. - Mocksa : Koncynsrantlntoc, [2020].

3. ba3bl JaHHBIX NEPUOAMYECCKUX U3AAHUI:

3.1. ba3a maHHBIX NEPUOIUYECKUX U3AAHUH : 31eKTpoHHBIE XypHansl / OO0 UBUC. - Mo-
ckBa, [2020]. — URL.: https://dlib.eastview.com/browse/udb/12. — Peskum gocTyma : a1t aBTOPH3.
[IOJIb30BaTENE. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snekrponHas OuOmmotreka : caiitr / OOO Hayunas Dnek-
TpoHHast bubnmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pesxxum moctyma : mjst aBTo-
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pu3. osb30BaTeneil. — TEKCT : ANEKTPOHHBIN

3.3. «Grebennikony : snekrponnas oubnmoreka / ]| I'pebennukos. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : it aBTOpHU3. MOJIb30BaTe-
ner. — TekcCT : JIIeKTPOHHBIN.

4. HanmoHaabHAas JIEKTPOHHAsi OMOJIMOTEKA : 3JICKTPOHHAss OuONIMoTeKa : (erepabHas
rocyaapcTBeHHas HHGOpMaIMOHHAs cucTteMa : cailt / MunuctepcTBo KynbTypsl PD ; PI'b. — Mo-

ckBa, [2020]. — URL: https://H36.pd. — Pesxkxum noctyna : 1uist monp3oBarenieil HayqHOW OMOTUOTEKH.
— TekcT : 3eKTPOHHBIMN.
5. SMART Imagebase I EBSCOhost : [moprau]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum jmocrtymna : sl aBTOPU3. TOJb-
3o0Bareneil. — Mi3o0paskeHue : JIeKTPOHHBIE.

6. ®enepanbHble HHPOPMALHOHHO-00pa30BaTe/IbHbIE MOPTAJIBI:

6.1. Ennnoe okHO j1ocTymna K 00pa3oBaTelbHBIM pecypcam : dheaepaibHblid mopTan / yupeau-
tesib ®TAOY ATTO LPI'OIT u UT. — URL: http://window.edu.ru/. — TekcT : 31eKTPOHHBIN.

6.2. Poccuiickoe obOpa3zoBanue : QenepanbHblii mopran / yupenutens GIAOY IO
LIPT'OIT u UT. — URL: http://www.edu.ru. — Tekct : 3J1eKTpOHHBIHA.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. Dnektponnas Oubmuotexka Ynl'V : moayns ABUC Mera-ITPO / OO0 «Jlata Dkc-
npecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : uis mosib30Baresieil Hay4qHOM
O6uOMoTekH. — TEKCT : AIIEKTPOHHBIH.

7.2. O6pasoBatenpHbiii moptan Yial'Y. — URL: http://edu.ulsu.ru. — Pesxxum moctyna : aist
3apEerucTp. MoJib3oBareseu. — TeKCT : 3MeKTPOHHBIM.

CornacoBaHo:

(& ] ] ~ 5 / / / {
) L 4L [ | » g it i

aofkHoCTh coTpyanuka YU Tu'

NnoANMChH Jara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

AyauTopun Uil TPOBEACHUS JIGKUUN, CEMUHAPCKUX 3aHATUM, Uil MPOBEACHUS TEKYILETO
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTECTAI[|H, TPYIIIOBBIX U HHIUBUIYAIbHBIX KOHCYIBTAITHH).

AyIUTOpUN YKOMIUIEKTOBAHBI CHEIUAIN3HUPOBAHHONW MeOenbio, yueOHON TOCKOW. AyAUTOpHH
JUTISL TIPOBEAICHUS JICKITUI 000pYy/IOBaHBI MYJITUMEIUNHBIM 00OPYIOBAaHUEM ISl TIPEIOCTABICHUS
uHpopManuu Oonbiiol aynuropud. [loMemeHus AJii CaMOCTOSATENbHOW pabOThl  OCHAIICHBI
KOMITHIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOUEHUs K ceTu «MHTepHeT» U obecredeHuemM
JOCTyMa K JJIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTENbHON Cpelie, dIEKTPOHHO-OMOINOTEUHOM
CHCTEME.

13. CHEHHUAJIBHBIE YCJOBUSA 1JIs1 OBYUYAIOIIUXCSA C OTPAHUYEHHBIMHU
BO3MOXHOCTAMM 3/10POBbS

B cnyuae HeoOxomuMocTH, OOyYaIOMIMMCS W3 YMCIA JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3I0pOBBs (10 3asBJICHUIO OOYYAIOMIErocs) MOTYT TMpeJIaraThCs OJTHU U3 CIICIYIONIUX BapHUAHTOB
BOCTIPUATHSA UHPOPMALIUH C YUETOM MX HHIUBUAYATbHBIX ICUXO(PHU3NIECKUX OCOOCHHOCTEH:

— JUIA JIAIl C HApYIICHUSMHU 3pEHUs: B (OpME SIIEKTPOHHOTO JOKYMEHTA; HHIUBUAYaJbHBIC
KOHCYJIbTallUK C MPUBJIICUCHUCM TI/I(I)HOCYPI[OHCPCBOI[‘-H/IKH.; HHAUBHUAYAJIBHBIC 3aJaHUsA U
KOHCYJIbTaIlHH;
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— JUIS JUI] ¢ HapylICHWSIMH clyxa: B ¢GopMe JJIEKTPOHHOTO JOKYMEHTA; HWHIWBHIYaJbHBIC
KOHCYJIBTALIMH C IPUBJICYEHUEM CYpJIONIEPEBOIUMKA; UHANBUYAJIbHBIC 3a/JaHNS U KOHCYJIbTAI[UU;
— ISl IAT] ¢ HApPYIICHUSIMHA OTIOPHO-ABUTATEIBHOTO ammapara: B (opMe JIeKTPOHHOTO TIOKYMEHTa;
WHUBU1yaJIbHbIC 33/IaHUSI U KOHCYJIbTAl[UU.

B cnyyae HEoOXOOUMOCTH HCIIOJIB30BAHMSI B y4EOHOM IpOLIECCe YAaCTUYHO/MCKIIIOUUTEIBHO
JTUCTaHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJNOTUH, opranuzamus padots! [IIC ¢ oOyuarommmucs c
OB3 u nHBaNIMIaMU MIPEAYCMATPUBAETCS B DJICKTPOHHON MHGOPMAIIMOHHO-00pa30BaTeIbHON Cpejie
C YYE€TOM MX WHAMBHYaJIbHBIX ICUXO(PHU3MUECKUX OCOOCHHOCTEH.

Pa3paboruux /(/Zﬁ./, Z- QoL IOpsepa O.]1,

fiomnuce JIOJDKHOCTH DOHO

dopma A Crpanuma 17 u3 17



