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MHuHHCTepCTBO HayKU U BEICIIEro 00pazoBanust PO Dopma
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
®-Paboyas mporpaMma 1o JUCHHUIUINHE 2023

1. IEJIX U 3AJJAYM U3YYEHUSA JUCHUITJIMHBI

Ienu ocBoeHus1 IMCHUIIMHBL: «/lUCKpeTHAas MaTeMaTHUKay - O3HAKOMJIEHUE 00y4aromnX-
csl ¢ pyHIaMEHTALHBIME pa3/ieliaMy JUCKPETHON MaTeMaTUKH: OCHOBaMHU OOIIEH KOMOMHATOPUKH,
OyJeBoii ainreOpsl U ee MPUIIOKESHHUH, TeOpUH rpadoB u K -3HAYHOI JIOTHKH.

3agaum 0CBOCHHSA JUCHHUILINHEI:

— pa3BUTHE Y CTYJICHTOB COOTBETCTBYIOUIMX OOIIEKYJIbTYPHBIX, MPO(PECCHOHANBHBIX H
npodeccnoHaTbHO-CIIeUATH3UPOBAHHBIX KOMIICTCHIINIT;

— BOCIIMTAHUC Y CTY/ICHTOB MaTeMaTUYECKON U TEXHUYECKOU KYJBbTYPBHI;

— YETKOC OCO3HAaHUC HCO6XOI[I/IMOCTI/I U BaXXHOCTH MaTeMaTHYECKOU IIOATOTOBKH JIs1
CHECUAINCTA TEXHUYECKOTO TPOQHIIS;

— O3HaKOMIJICHHE C OCHOBHBIMU OOBEKTAMH M METOJIAMH JIUCKPETHON MAaTEMATHUKH, a TAaKXKe
WX T[PUIOKEHUSIMU U1 pEIIeHUs  pa3jMuHbIX 3a/4ay, TpeOYIoLUX MPUMEHEHUS
BBIUUCIIUTEIILHBIX CPEJICTB;

— pa3BUTHE HABBIKOB OOpAIICHHS C JUCKPETHBIMH KOHCTPYKIIMSIMH W YMEHHUS CTPOHUTBH
MaTeMaTHYECKUE MOJICIIM OOBEKTOB U MPOIECCOB, C KOTOPHIMH CTYICHT OyAeT UMETh JEJO B
XO07Ie CBOEH PO eCCHOHATBHOMN IeATEIIbHOCTH;

— ¢opMupoBaHHe y Oyayliero CHeruajiicrta B OOJAaCTH KOMIBIOTEPHOW Oe30MacHOCTH
TaKUX Ka4eCTB, KaK CTPOTOCTh B CYXICHHSX, TBOPUECKOE MBINUICHUE, OPraHHU30BAHHOCTh U
paboTOCIIOCOOHOCTD, AUCIUITMHUPOBAHHOCTh, CAMOCTOSITEITLHOCTh U OTBETCTBEHHOCTb.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JucuumnnHa «JluckpeTHas MaTeMaTHKa» OTHOCHTCA K oOs3arenbHOM wactu brioka 1
«ductunnunsl (Moxynn)» OcHoBHOM IlpodeccronansHoit OOpa3zoBarenbHoOi IIporpammsl 1o
HalpaBJIeHUIO0 MOATroTOBKM OakanaBpoB 24.03.04 Auactpoenue, npoduiab «MonaenupoBaHue U
UCCIIeIOBaHKE OTepalliii B OpraHu3allMOHHO-TeXHuYeckuX cucremax» (b1.0.21)

JucuuruinHa yutaercs B 1-om cemecTpe cryzeHTam 1-ro Kkypca o4Hoi popmMbl 0OyueHus.

I[J'IH €C YCIICIIHOI'O MU3Yy4YCHHA H€O6XOHI/IMI>I 3HAaHUA U YMCHHA, HABBIKM W KOMIICTCHIIMU,
HpI/IO6pCTeHHBIe B pE3yJIbTAaTC OCBOCHHS IIKOJBHOI'O KypCa MAaTEMATUKH, d TAKIKC HEKOTOPLIX pa3-
JCJI0B MaT€MaTU4YCCKOIro aHajim3a u aHFC6pI>I.

PCBYJ'ILTaTBI OCBOCHU NHUCHUIIIIMHBI 6y,E[YT HCO6XO,Z[I/IMBI JJIsA ;:LanLHeﬁmero mnmponecca O6y—
YCHUA B paMKax IO3TAITHOTO CbOpMI/IpOBaHI/IH KOMHeTeHHI/Iﬁ IIpU U3YYCHHUHU CICAYIOIINX CIICIHAIb-
HBIX JUCILUIIJINH:

e Maremarnyeckas JIOTuka

e TexHOJIOTHS MPOTrPAMMHUPOBAHUS

e TexHonorus pazpabOTKu MPOTPaMMHOTO 0OecTIeUeHHs
e ba3nl MaHHBIX

e AnropuTMBI 00pabOTKH OONBIIHX 00HEMOB JTAHHBIX

U MHOTHMX JPYTUX, a TakXKe Ul MPOXOXKAEHUS y4eOHOM, MPOU3BOACTBEHHON U MpPeIAUIIIIOMHON
IIPaKTUK, TOCYJapCTBEHHON UTOTOBOM aTTECTALUU.

3. HIEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA
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TACHATIIAHE  (mMony:iio),

COOTHECEHHBIX C IINTAHUPYEMBIMU

PE3YJIBTATAMHU OCBOEHHUSA OFPA3OBATEJIBHOM ITPOT'PAMMBI

HpOHGCC HN3YUCHUSA JUCHUIIIMHBI HAITPAaBJICH Ha (bOpMI/IpOBaHI/Ie CICOYIOINX KOMHCTCHHHﬁ:

Kox m HanmMeHOBaHMe
peasiuzyeMoii Komile-

Ilepevyenn miIaHNMpyeMbIX pe3yJIbTATOB 00y4eHHs 10 JUCHUILINHE (MO-
AYJII0), COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeH Ui

TEHIIUHA
OIIK-1 3HaTh:

CHOCO6€H HpI/IMCHﬁTB - OCHOBHBIC ITIOHATHUA TeOpI/II/I MHOMXCCTB,

€CTeCTBEHHOHAYYHBIC |- OCHOBHBIC KOMOMHATOPHBIC OOBEKTHI U METOJIbI UX U3YUCHUS;

¥ OOIICHH)KEHEPHBIE
3HAHUSI, METOIbI Ma-
TEMaTHYECKOTO aHa-
JM3a U MOJICITUPOBa-
HUSI, TCOPETUIECKOTO
U 9KCIICPUMEHTATIBHO-
r'0 UCCJICIOBAHUS B
npodeccruoHaIbHON
JCSITEIBHOCTH

- TPUHIIMIT BKJIFOYCHUS U UCKITIOUCHHUS,
- anmapar npou3BOASNIMX (PYHKIUH U PEKYPPEHTHBIX COOTHOIIICHUIA,

- MaTeMaTHYeCKHi anmapar OyJIeBOW aJreOphl U ero MPUII0KEHUS;
OCHOBHBIC ITOHSITUS ¥ aJITOPUTMBI T€OpUU rpadoB;

- OCHOBHBIC PE3yJIbTaThl ¥ MPOOJIEeMbl K — 3HAYHOM JIOTHKH.

Ymers:

- HCTOJIK30BATh aNIapar JUCKPETHON MaTEMATHKH, B TOM YHUCIIC IIPUMCHSTh
anmapat MpOU3BOASAIINX PYHKIMA U PEKYPPEHTHBIX COOTHOIICHUH JIJIs
peIeHHsI TEPEYNCIUTEIBHBIX 33/1a4;

- HaXOJIUTh TIPEJICTABIICHUE U MCCIIEI0BATh CBOMCTBA OYJIEBBIX U MHOTO-
3HAYHBIX QYHKIHMI GopMyIamMH B pa3TU4YHbIX 0azucax.

Baagern:

- HaBBIKaMU TPUMEHEHUS S3bIKa U CPEJICTB IUCKPETHOM MaTeMaTUKU;

- HaBBIKaMH TTPAKTHYECKOTO UCTIOH30BAaHUS MATEMATUIECKUX METOJ/IOB
JTUCIUIUTAHBI TIPH PEIICHUH KOHKPETHBIX 3a/1a4.

4. OBIIAA TPYJOEMKOCTDH JUCIUIIJINHBI

4.1. O0beM AMCHUILIHHBI B 3a4eTHBIX equHuuax (Bcero): 4 3ET (144 yaca)

4.2. O0beM TUCHUILTHHBI 110 BUAAM y4eOHOM padoTshl (B 4acax):

Bup yuyeoHoii padoTbi

KosimyecTBo yacoB
(¢popma o0yveHnust ouHast)

B T.4. mo ceMmecTpam

Bcero no niiany

1

1 2 3
KonraktHas paboTa 00ydaronmxcs ¢
mperojaBaTesieM B COOTBETCTBUU ¢ |72 72[72*
VII
AyIUTOpHBIC 3aHATHS: 72 72/72*
Jlextyu 36 36/36*
CeMmuHapsbl U pakTHueckue 3ausatus |36 36/36*

JlaGopaTopHbie pabOThI, TPAKTUKYMBI
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Bup yuyeOHoii padoThbl

Bcero no niiany

KoanuecTBo yacos
(popMma 00yueHUs OUHASA)

B 1.4. mo cemecTpam

1

1

CamocrosrenbHas paboTta

2
36

3
36

dopma TEeKyIIEero KOHTPOJIsl 3HAHUI
U KOHTPOJISL CAMOCTOSITENIbHOM pado-

YeTHBI onpoc,

YcrHblii onpoc, Te-

TECTHUPOBAHUE,

ThI: TECTUPOBAHUE, KOHTP. padoTa, CTHUPOBaHUE, KOH-
KOHTpPOJIbHAS pa-

KOJUIOKBUYM, pedepar u ap. (He me- 6012 TpOJIbHAsI paboTa

Hee 2 BUJIOB)

KypcoBas pabora - -

Bu bl mpoMexyTOYHOM aTTecTaluu

/BT 1D YT H JK3aMeH sKk3ameH (36)
(9K3aMeH, 3a4eT)
Bcero gacoB no qucHuminHe 144 144

*B cinyyae He0OXOIMMOCTH HCIONB30BAHMS B Y4EOHOM IMPOLIECCe YACTHUYHO/MCKIIOUUTEIBHO IIH-
CTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH B TA0JIUIIE Yepe3 CJeIl YKa3bIBA€TCsA KOJUYECTBO Ya-
coB pabotsl [ITIC ¢ oOyuarouumucs 1uisi TPOBEACHUS 3aHATHI B TUCTAHIIMOHHOM (hopMare ¢ MpHu-
MEHEHUEM SJICKTPOHHOTO O0yUEHHUSI.

4.3. CopepxxaHue AUCHUILIUHBI (MoayJisi.) Pacnpenesienne 4yacoB mo TemMam H
BU/IaM y4eOHO# padoThI:

®dopma 00yyeHus: OYHas
Buabl yueOHbIX 3aHATHH
®opma
AyIMTOpPHBIE 3aHATHUS
3ansTus B Camo- | Tekylue-
HasBanue NpaKkTH4e-
Bcero JlaGopa- HHTEpPaK- cTOsI- ro KOH-
pa3/IesioB H TeM CKHe 3aHsl- &
JIEKIUT TOpHasI THBHOI TeJbHAasi | TPOJs
THSI, CEMHHA- N
phi padora dhopme padora 3HAHUH
1 2 3 4 5 6 7
Pazgen 1. Teopust MHOKeCTB 1 KOMOMHATOPHKA
1. DieMeHTHI T€O- JToma-
DHH 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-
CBOMCTBA. JaHus
3. PekyppentHbie
Jomar-
COOTHOILIICHUA 1
6 2 2 0 0 2 HHE 3a-
IIPOU3BOAIINE -
GyHKIMH.
Pazgen 2. ByaeBa anredpa
4. bynea pyHK- Homari-
LIUs U €€ CBOMCTBA. 6 2 2 0 0 2 HHE 38-
JaHHS
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5. Paznoxenue Jlomart-
Oy/eBBIX PYHKIIHIA 6 2 2 0 0 2 HUe 3a-
110 IEPEMEHHBIM. Aanus
6. ITloctpoenue
COKpAIICHHBIX Jlomart-
U3 BIOHKTHBHBIX 6 2 2 0 0 2 HUe 3a-
HOpMaJIbHBIX AaHus
dhopm.
7. TlonHoTa M 3a-
Jomam-
MKHYTOCTB CUCTE-
gT 6 2 2 0 0 2 HHE 3a-
MbL Oy1eBbIX AR
GyHKIUH.
8. TlommHOMBI Homaru-
YKerajaKuua. 6 2 2 0 0 2 HUE 3a-
JaHUsL
9. OcHoBHBIE 3a- Jlomart-
MKHYTBIC KJIaCChI 6 2 2 0 0 2 HUe 3a-
OyJIeBOH areOpshl. AaHus
10. ITonuora cu- Jlomar-
CTeMBbI OYJEeBBIX 6 2 2 0 0 2 HHE 3a-
GyHKIHH. AaHust
Pa3znen 3. Cxembl U3 PyHKIIHOHAJIBHBIX 3JIEMEHTOB
11. Cxema u3 ane- I
OoMali-
MEHTOB KIIHO-

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

12. CunTtes cxeM u3 Jlomamr-
(GYHKIMOHATIBHBIX HHC 33~
AHW,

AIIEMEHTOB. 3 1 1 0 0 1 A
KOH-
TpOJIbHAA
pabora
Pa3nen 4. Teopus rpagos

13.T'pad u ero Jlomaru-
CBOMCTBA. 6 2 2 0 0 2 HUE 3a-
JTaHUS

14. CBs3HOCTH Homar-
rpados. 6 2 2 0 0 2 HMUeE 3a-
JTaHUS

15. DitnepoBsl U Jlomari-
raMUJIbTOHOBBI 6 2 2 0 0 2 HUe 3a-
rpadsl. AaHUsL
16. [TmanapHOCTH Jloma-
rpadoB. 6 2 2 0 0 2 HHE 3a-
JaHUusA

17. lepeBbs. Jlomaru-
6 2 2 0 0 2 HUE 3a-
TaHus

18. Packpacka Homaru-
rpados. 6 2 2 0 0 2 HHeE 3a-
IaHus,
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KOH-
TPOJIb-
Has pa-
Oora
Pa3nes 5. O000menus 0yjeBbIx GyHKIUIM
19. TlceBnoOyneBs
Homani-
KO U
%y}l . 3 1 1 0 0 1 HHE 3a-
—3Ha4Has JaHUs
JIOTHKA.
20.ITonnoTa B Jlomarn-
K —3HauHOM JIOTH- 3 1 1 0 0 1 HHe 3a-
Ke. naHusg
DK3amMeH
Hroro: 144 36 36 0 0 36

5. COAEPKAHUE nucuumjinHbl (MOIyJIs1)
Pa3znen 1. Teopusi MHOKeCTB U KOMOMHATOPUKA

Tema 1. DJieMeHTBHI TeopuM MHOXeCTB. OCHOBHBIC OMNPENEICHUS TEOPUH MHOXKECTB. 3a/laHHe
MHOkecTB. [lapagokc Paccema. Omnepaunu Hajg MHOXecTBaMu. bynean.  /uarpammbl
Oitnnepa — Benna. JlekapToBo mpousBeneHHEe MHOXKECTB. buHapHbie oTHomeHus. Kommosunus
oTHoueHu. CBoiicTBa oTHOIIEHUI. OTHOIIEHNS SKBUBAJIEHTHOCTH U MOPSAKA.

Tema 2. KomOunaropubie 00beKThl U UX CBOICTBA. DJeMEHTapHbIE KOMOWHATOPHBIC TTpaBUJIA.
OcHoBHBIE KOMOWHATOPHBIE OOBEKTHI M UX CBOiicTBa. bunom Hrrotona. CBolicTBa OMHOMHANBHBIX
kodddurmentoB. Tpeyronbuuk I[lackans. [lonuHoMmanbHas Teopema. [IpHHIMI BKIIOYEHUS U
uckimoueHus. @opmyna pemera u ee ciueacrBue. Yucna Crupnaudra. Meroasl H3ydeHHUS
KOMOMHATOPHBIX 0OBEKTOB.

Tema 3. PexyppeHTHbIe COOTHOLICHUSI M npou3Boasimue pyHkuuu. [lonstue npousBonsanien
¢yuknuu. CpoiictBa mnpousBoAsmuX QyHkuuid. [Ipumepbl HCHONAB30BaHUS MPOU3BOASAIINX
¢ynkuuit. PekyppentHslie cooTHomeHus. Yucna @ubonaquu.

Pa3nen 2. ByJaeBa anreopa

Tema 4. byneBa ¢pynkuus u ee coiictBa. Onpenenenue OyneBoit ¢pynkumu. [lepexmovarenbHas
¢byuknusa. Yucno OyneBbix ¢GYyHKIME OT N mnepemeHHbIX. CrocoObl mpejacTaBieHUs OyieBoit
¢yukiun. CymiecTBeHHbIe U (PUKTHUBHBIE IepeMeHHble OyeBol (pyHKIMU. DiieMeHTapHbIe OYyJIeBbI
¢yHkuuu U ux cpoiicTBa. [IoHATHE SKBUBAJEHTHOCTH M OCHOBHBIE SKBHBAJIECHTHOCTHU OyIEBOM
anreOpsl. [lonsitue hopmynsl. Onepanus Cynepro3uiium.

Tema 5. Pa3znoxxenue 0yJeBbIX GyHKUHIA 10 MepeMeHHbIM. Pa3noxxenue OyneBoil GyHKIMM MO
onHOI mepeMeHHOM. Pa3znoxeHue OyneBol (QyHKIMHM 1O HecKoJbKUM mnepeMmeHHbM. CIIH® u
CKH®. IloHsTHE KOHCTUTYEHTHI.

Tema 6. I[locTpoeHne COKpalIeHHBIX [IM3BIOHKTHBHBIX HOPMAJbHBIX (opm. OCHOBHBIE
onpeaeneHus. VIMIUIMKaHTBI M SIIPOBBIE HMIUIMKAHTBL. METOABI NOCTPOEHUS COKpPAIlEHHBIX
JU3BIOHKTUBHBIX HOPMaJIbHBIX (hOpM. MHUHUMaIIbHBIE, KpaTyailline U TYIHKOBBIC AU3bIOHKTHBHBIC
HOpMalibHbIe (OPMBI M HMX pa3iIuyus. MeTonbl TOCTPOCHUS MUHUMAIbHBIX, KpaTYaWlINX |
TYHNUKOBBIX TU3bIOHKTUBHBIX HOPMAJIBHBIX (POPM.
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Tema 7. IlosiHOTA M 3aMKHYTOCTH cUCTeMbl OyJjeBbIX (pyHKIMMA. [loHATHE TONHON CHUCTEMBI
OyneBbix ¢ynkuuid. Teopema o momHOTE IBYX cHcTeM OyneBbIX (GyHKUMA. [Ipumepsl MONHBIX
cucreM OyneBbix ¢yHKini. Ctangaptaeiid 6a3uc. lleddeposr pyrknun. Onepanus 3aMbIKaHUAS 1
ee cBoiicTBa. 3aMKHYTOCTb. [IpuMephl 3aMKHYTBIX CUCTEM OYJEBbIX (YHKIIUH.

Tema 8. Ilosmnomsbl Keraakuna. [lonmHomel XKerankuna u ero cBoiictBa. MeTo bl TOCTPOSHUS
noJIuHOMOB JKeraiakuHa.

Tema 9. OcHOBHBbIe 3aMKHYThble KJIacchl OyJieBoili ajaredopbl. Kiacc OyneBbIX (QyHKIWH,
coxpanstonmid konctanty 0 u ero cBoiictBa. Kiacc OyneBbpix (QyHKIHIA, COXpaHAIOUNI KOHCTAaHTY
1 u ero cpoiicTtBa. Knacc nuHeHBIX OyneBbIX (YHKIHMA W €ro CBOMCTBA. JleMMa 0 HEIMHEWHOU
OyneBoii ¢pyakiuu. [Ipuanun nBoiictBeHHOCTH. CaMOABOMCTBEHHOCTh. Kitacc caMoIBOHCTBEHHBIX
OyneBpix (GYHKIUH U ero cBoicTBa. JleMmMa O HecaMoOJIBONCTBEHHOW OyneBOl (QYHKIIHH.
MounoTtoHHOCTh OyneBoil ¢yHkumu. Kiracc MoOHOTOHHBIX OyneBbix (yHKImiA. Jlemma o
HEMOHOTOHHOM OyJieBOH (yHKIUH.

Tema 10. ITornoTa cucrembl 0yJseBbIx pynkuuii. Teopema [locta o GyHKIIMOHAIBHON MOHOTE
cucteMsbl OyneBbix (yHkuuid. Ilpeanonneie knacesl OyneBoit anreOpsl. basucel. [IpencraBnenus o
pesynbraTax Ilocra.

Pasznen 3. Cxembl U3 GQyHKIMOHAIBHBIX 3J1EMEHTOB

Tema 11. Cxema u3 (GyHKIIMOHATBHBIX S3JEMEHTOB M ee cBoWcTBAa. (OCHOBHBIE oONpeIeIeHusl.
Jlornueckas cerb. CxeMa u3 (PYHKIMOHAJIBHBIX JJIEMEHTOB M ee NMPoBoAuUMOCThH. Ilpumep
cxeMbl U3 pyHKIHOHAIBHBIX 3J1eMeHTOB. Kinacesl G u G, . Teopema o nosHoTe.

Tema 12. CuHTe3 cxeM #3 (PYHKOMOHAJBHBIX 3JeMEHTOB. CII0)KHOCTb CXEMBI U3
¢yHKIMOHANBHBIX 27eMeHToB. PyHkius IllenHona. OcHoBHas 3amauya cuHTtes3a. [Ipocreiimiue
METO/bl CUHTE3a U MX OLEHKHU JUIS CIOKHOCTH CXeMbl U3 (DYHKIMOHAJIBHBIX 3JIEMEHTOB. MeTon
[[TerHOHa. ACHMNITOTUYECKH HAWIY4IIUN MeTO/ cuHTe3a JIyrmaHosa.

Pa3nesn 4. Teopus rpagos

Tema 13. I'pa¢ u ero coiicrBa. OCHOBHBIE omnpeenieHus. DnemMeHThl rpada. CrocoObl 3aanus
rpada. Tumsl rpados. Omnepaunuu ¢ rpadamu. M3zomopdusm. Hekoropsle cOOTHOIIEHUS IS
rpadoB. OueHka yuciaa Hen3oMop(pHbIX rpadoB HenzoMop(hHbIX TpadoB HA P BepIIMHAX, HA (

pebpax. [Tonuble u 1Byn0IBHBIE Tpadbl. Kputepuii nsynoiasaoctu. O6xo/ rpada.

Tema 14. CesazHocth rpagos. [lonsrue cBszHoctn. KoMnoHeHTH! cBSI3HOCTU. TOUKM COUIEHEHMUS.
Bepmunnas u pebepHast cBI3HOCTb. Mepa cBsi3sHOCTH. Teopema Menrepa.

Tema 15. DiiiepoBbl M raMWJIBTOHOBBI rpagbl. DiinepoB uuki. OinepoB rpad. Kputepuit
sitnepoBoro rpada. OueHka yucia >inepoBsix rpados. ['aMuiabTOHOB UK. ['aMUIBTOHOB rpad.
Teopema /{upaxa. OueHka ymciia raMUIIBTOHOBBIX TpadoB.

Tema 16. Ilnanaprocts rpados. Ilonstue yknanku rpada. Yimagka rpada B TpeXMEpHOM
MPOCTpaHCTBE. YKJajaKka rpada Ha MIOCKOCTU U IUlaHapHOCTh. Dopmyna Diiepa U ee CIeICTBUS.
Onepanus nospasaenenus pedpa u romeomoppusm. Teopema Ilontpsruna — Kyparosckoro.

Tema 17. [lepeBbsi. OcHOBHBIE onpeneneHus. Bunbl nepeseB. CpoiicTBa aepesa. Koguposanue
JepeBa. AJITOPUTM MOCTPOEHUS KpaT4yaiIIero ocToBa rpada.

Tema 18. Packpacka rpagoB. OCHOBHBIE ONpeAECHUA. XPOMATUUECKOE YHUCIO U €r0 OLICHKH.
Teopema o IATH KpackaxX. AJITOPUTMBI TTOCIIEAOBATEIHLHOTO PacKpaluBaHus rpada.

Pazgen 5. O600mennsi 0yjaeBbIX GyHKIIHI

dopma A Crpanuma 7 u3 17




MHuHHCTepCTBO HayKU U BEICIIEro 00pazoBanust PO Dopma
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
®-Paboyas mporpaMma 1o JUCHHUIUINHE 2023

Tema 19. IlceBao0yseBbl pyHKIUM U K —3Ha4YHAasi Joruka. [IcenoOynessl ¢pyHkiuu. CBolicTBa
niceBioOyneBbix (yHkuuid. [IpencraBnenne rnceBnoOyneBbix GpyHkmil psagamu Oypre. K —3HauHas
Joruka U ee cBoicTBa. Yucio GyHKIUH OT N mepeMeHHBIX B K —3HayHOW Jornke. OCHOBHBIC
¢byukuuu K —3HauHO# noruku. Peanusanus 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 MoJIHOTe cHCTeMbl (YHKIMH K —3HadHO# Jioruku. HekoTopbie cBoWCTBa
CYIMIECTBEHHBIX (QyHKIMA K —3HayHOW Jioruku. KpuTepuii TOJHOTBI CHCTEMBbI (DYHKIUH
K —3HaYHOM JIOTHKH.

6. TEMBI IPAKTUYECKHUX 1 CEMUHAPCKHX 3AHSATHIA
Pa3znen 1. Teopusi MHOKeCTB U KOMOMHATOPUKA

Tema 1. DuiemeHnTsI Teopuu MHOKecTB. (CeMunap)

HaxoxaeHne MOIHOCTeH pa3IMiHbIX MHOKECTB.

UccnenoBanue pa3nuyHbIX ONepanydid HaJl MHOKECTBaMHU.
Hcnonk3oBanue auarpamm Ditnepa — Benna.

HccnenoBanue CBOWMCTB pa3IMYHbIX OTHOIIEHU Ha MHOKECTBAX.
Hcnonb3oBanue hopMyIbl peniera.

Tema 2. KomoOunaropusbie 00bekThl. (CeMunap)

Hcnonb3oBaHue pa3MelIeHuid U COYETaHU B KOMOMHATOPHBIX 3a/1a4ax.
2. Hcnonws3oBaHue OMHOMHUAILHOHN M IMTOJIMHOMHUAIBHOM TEOPEM.

3. HccnenoBanue cBOMCTB OMHOMHUAIBHBIX KOA((UIIMEHTOB.

4. Tloacuer uncen Ctupnunra 1 u 2 pona.

L A A A

Tema 3. PexyppeHTHBIE COOTHOLIeHUS U pou3BoAsimue pyHkuun. (CemunHap)
1. Pemienue peKyppeHTHBIX COOTHOLIECHHH.
2. Hcnonbp3oBaHue NpOU3BOIAIINX (DYHKIMH IPU JOKA3aTeIbCTBE PA3TUUHBIX TOXKIECTB.

Pa3nen 2. ByJaeBa anreopa

Tema 4. Byaea ¢pynkuus u ee cBoiicrBa. (CeMuHap)
1. Bunasl npencrasienus 0ynaeBoi pyHKINN.
2. Tlouck cymecTBeHHBIX M (PUKTUBHBIX MIEPEMEHHBIX OyJIeBOM (QYHKIUH.
3. DKBUBaJCHTHBIE Pe0OpazoBaHust HOpMyII.

Tema 5. Pazisokenune OysneBbIx (pyHKknmii no nepeMmeHHbIM. (CeMHuHap)

Paznosxenne OyneBoi (GyHKIMH MO OJTHON TTEPEMEHHOM.

Paznoxenue OyneBoil QyHKIIMH IO HECKOJIBKUM MEPEMEHHBIM.

[Toctpoenne C.JI.H.®. u C.K.H.®. nisa 6ynesoit pyHKIMU.

ITocTpoeHne CoKpalieHHbIX TU3bIOHKTUBHBIX HOpMaTbHBIX (popm. (Cemunap)
[TocTpoenune cokpallieHHbIX AU3bIOHKTUBHBIX HOPMAJIBbHBIX (hopMm MeTonoM bieiika.
[TocTpoeHne cokpaleHHbIX TU3bIOHKTUBHBIX HOPMaJIbHBIX (popM MeTonoM kapT KapHo.

=

ook owd

Tema 6. IlosiHOTAa M 3aMKHYTOCTH cHCTeMBbI OyJieBbIX (pyHkuuii. (CeMuHap)
1. HccnenoBaHue CBOWCTB OMEpaliy 3aMbIKaHUS.
2. IlocTpoeHue 3aMbIKaHUS JJISI CACTEMBI OYJIEBBIX (DYHKIIHIA.

Tema 7. Iloamnombl Kerankuna. (Cemunap)
1. Tloctpoenue monmmHOMOB JKerankuHa st OyneBbIX (yHKITHIA.
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Tema 8. OcHoOBHBbIE 3aMKHYThI€e KJIacChl 0yJieBoii ajaredopol. (CemuHap)

1. HccnenoBanue OyineBbIX (QYHKIHIA HA TPUHAICKHOCTh K OCHOBHBIM 3aMKHYTBHIM KJlac-
caM OyJieBOH anreopshl.

2. IlpumeHeHue nmpuHLIMIA TBOMCTBEHHOCTH.

Tema 9. IloanHoTa cucrembl 0yjaeBbIx pyHkuuid. (CemuHap)
1. MHccnenoBanue cucteMm OyneBbIX GYHKIUN Ha PYHKIIMOHATBHYIO TIOJTHOTY.

Pa3znen 3. CxeMbl U3 GyHKUMOHAIBHBIX 3JIEMEHTOB

Tema 10. CuHTe3 cxeMm U3 QyHKIIHOHAJIBHBIX 3JIeMeHTOB. (CemuHap)
1. Tlocrpoenue cxeM U3 GYHKINOHAIBHBIX 3JIEMEHTOB MUHUMAJIBHON CII0)KHOCTH, pealu-
3YIOIIUX 33/IaHHYI0 OylieBy YHKIUIO B 33JaHHOM Oa3uce.

Paznen 4. Teopus rpadon

Tema 11. I'pa¢ u ero cBoiictBa. (Cemunap)
1. Bwunsl npencrabienus rpada.
2. Amnanums rpada Ha ABYIAOJIBHOCTD.
3. HccrnenoBaHue ¥ OIICHKA PA3JIMYHBIX XapaKTEPUCTUK IpadoB.
4. WV3omop¢usm rpados.

Tema 12. CBsizHocTh rpados. (Cemunap)
1. Amnanu3s cBsI3HOCTH TpadoB.

Tema 13. DiiiepoBbl U raMWJIBLTOHOBBI Tpagbl. (CemuHap)
1. Awnanus sitnepoBoctH rpados.
2. AHaim3 raMWIBTOHOBOCTH rpadoB.

Tema 14. Ilnanapuocts rpagos. (Cemunap)
1. Tomeomopdusm rpados.
2. AHanu3 I1aHapHOCTH rpadoB.

Tema 15. /lepeBbs. (Cemunap)
1. MHccnenoBaHue u OlleHKA pPa3IMUHBIX XapaKTEPUCTHK JI€PEBa.
2. KoamposaHue nepeBbeB.

Tema 16. Packpacka rpagos. (Cemunap)
1. HccnenoBaHue v OLIEHKH XpPOMATHYECKUX dncel TpadoB.

Pa3nes 5. O000menust 0yjeBbIx GyHKIUM

Tema 17. IlceBno0yJieBbl pyHkuuu u K —3uauHasi Joruka. (Cemunap)
1. TlpencraBnenue K —3HauHOW QyHKIHMU QOpPMYTaMu.
2. Tlouck cymecTBeHHBIX M (PUKTUBHBIX MIEPEMEHHBIX OyJIeBOM (QYHKIUH.
3. DkBuBajeHTHbIC peoOpa3oBanusi Gopmyn K —3HAYHOMN JIOTHKH.
4. Paznoxenue K —3HauHOM (YHKIMH B TIEPBYIO U BTOPYIO (DOPMBL.

Tema 18. Ilo1HoTa B K —3HauHo# Joruke. (CeMuHap)

1. MUccnenoBanue K —3HauHBIX QYHKIMI HA TPUHAUICKHOCTH K OCHOBHBIM 3aMKHYTHIM
KjaaccaM K —3HAYHOM JIOTHKH.

2. MHWccnenosanue cucteM QyHKIHE K —3HAYHOM JIOTMKH Ha ITOJHOTY.

7. JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI
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JIaGoparopHble paboOThl HE TPETYCMOTPEHBI YUEOHBIM IIJIAHOM.

8. TEMATHUKA KYPCOBbIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

KOHTpOJ'IBHI)IG pa6OTI)I IIPOBOAATCA Ha MPAKTUYCCKHUX 3aHATHUAX ITIOCJIC HM3YUYCHUA 0J10KOB

TeM: rmocie pasnenoB “bynesa anreopa”, “Teopus rpadoB” (TepBoii MONOBUHBI pazaena) u “0000-
IIeHUs1 OyJIeBBIX (PYHKITUN .

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

Temarnka KOHTPOJBHBIX padOT ONpeAeAeTCs IPOHACHHBIM MaTepUAJIOM.

9. IEPEYEHbBb BOIIPOCOB K 3K3AMEHY

OcHOBHbIE TOHATUS TEOPUM MHOXKECTB. 3ajaHue MHoxecTBa. Ilapanokc Paccena. Onepauuu
HaJ MHOXECTBAMM U UX CBOMCTBA.

bunapnbie otHowmenus. Komnosunus otHomeHuid. CTeneHb OTHOWIEHUS. SIpO OTHOILIEHUS.
OO01me CBOMCTBA OTHOLIECHHUIA.

OTHO1IEHUS SKBUBAJIECHTHOCTU U UX CcBOMCTBA. OTHOLIEHUS NOPSAJKA U UX CBOMCTBA. Pemierku.
[Ipumeps! pemeTox.

OcHoBHBIE KOMOMHATOpHBIE O0BEKTHI. [lomMHOXecTBa MHOXecTBa. Brioopku. Pa3zmemenus
(mepectaHOBKM) 6€3 MOBTOPEHUS U ¢ ToBTopeHHeM. OcHOBHbIE cBOMcTBa. [Ipumepsl.
Coueranus 0e3 OBTOpeHHs U ¢ MoBTOpeHneM. OCHOBHBIE CBOiicTBa. buHOMManmbHast TeopeMa.
Tpeyronsnuk Ilackans. [Ipumepst.

[TonmuHomuaneHble K03 dunuenTsl. [TomuHomuansHas Teopema. Ilpumepsl npuMeHeHus..
Paz6uenns Ha nogmuoxectBa. KomOunartopusie uncina Ctupaunra 1 u 2 poga. @opmynsr s
BbuncieHus uncen Crupnudra 1 u 2 poga.

Metoapl u3y4yeHHs] KOMOMHATOPHBIX OOBEKTOB. I[IpMHIMII BKIIOYEHUS U HUCKIIOYEHHUS.
®opmyna pemiera.

[lonstne mnpousBoasimiedt ¢yHknuu. CBoiicTBa mnpousBoAsmuX QyHKuuMid. [Ipumepst
uCnoib30BaHus. PekyppeHTHble cooTHomeHus. Yncna @ubonayuu.

bynesa anrebpa. Ompenenenne OyneBoit ¢yHkumu. Yucno OyneBbix (yHKIHA oT N
nepeMeHHbIX. OCHOBHBIE BU/IbI NTpe/icTaBleHus OyneBoi ¢pyHKuuu. [Ipumepsi.

OnemeHnrtapHble OyneBbl ¢yHkUH. [lonatue ¢popmynbl. Onepanus cynepno3unuu. PaBeHCTBO
OyneBbIX (YHKIMH M SKBUBaJEHTHOCTH (opmyi. I[loHsTHE CyliecTBeHHOW M (UKTHBHOM
IIEPEMEHHOM.

OcHOBHbIE TIPaBUJIa U TOXKJECTBA AJIsl OyJIEBBIX (YHKLUH.

Pa3noxxenus 6yneBoil pyHKIMU 110 oAHON niepeMeHHOoU. [Iprmepsl.

Paznoxenus OyneBoil pyHKIUM 110 HECKOJIBKUM MepeMEeHHBIM. [Ipumepsl.

Onpenenennss K.H.®., JI.H.®. u cBazannbie ¢ HumMu onpenenenus. C.K.H.®. u C.JI.H.D.
CrenctBus pasnoxxeHue 0yiaeBoi GyHKIUU 10 HECKOJIBKUM NepeMeHHbIM. [IpumMepsl.
Coxkpamennsbie J[.H.®@. Metoael noctpoenus cokpamennon [I.H.®. [Ipumepsr.

TynukoBble, MuHuUManbHble U Kkpardaimue J[.H.®. Meroasl NOCTpOCHUS TYIUKOBBIX,
MHUHMMaJIbHBIX U KpaTdanmux J[.H.®. [Tpumepsr.

[Tonuble cuctemsbl. Teopema o mosHOTE AN ABYX cucteM OyneBbix ¢yHkumid. Illeddeponbr
¢byskuu. [IpumMeps! MOTHBIX CHCTEM.

[Tonmmaomsl JKerankuHa. MoIHOCTE MHOKECTBaA MOJIMHOMOB JKeraaknHa OT N NEpPEMEHHBIX.
Crnioco6s1 noctpoenus nonuHoMa JKerankuna. [Ipumepsr.

3amblkaHue cucTeMbl OyneBbIX QyHKuMi. CBolicTBa 3aMblkaHus. [IpuMepbl 3aMKHYTBIX CUCTEM
OyneBbix ¢pyHkuuid. OCHOBHBIE 3aMKHYTBIE Ki1acchl. [IpeacraBnenus o pesynbratax Ilocta.
Kmaccet T, m T,. Mommuocts T,, T,. 3amknyrocte T,, T,. Ilpumepsr ¢yHkuui,

MPUHAICKANUX ¥ HE PUHAJICIKAINX JTAHHBIM KJIacCaM.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

43.

44,

45.
46.

47.

Knacc L. Mommnuoctes L. 3amknyrtocts L. [lpumepst dyHKUUN, npuHAAIexKalUX U HE
MPUHAIISKAIINX TaHHOMY Kiaccy. JIeMMbl 0 HETUHEHHOM (DyHKIIHH.

[Tonsatue nBoiictBeHHOW (GyHKUMKH. [lpuHnun aBoiicTBeHHOCTH. (CaMOABONCTBEHHOCTD.
IIpumepsl.

Knacc S. Mommuoctes S. 3amkayTtocTh S. IlpuMmepbl (QyHKIMHA, NpUHAICKAIIUX W HE
MpUHAJISKAIINX JaHHOMY Kilaccy. JleMma 0 HecaMOBOMCTBEHHOM (DYHKIIHH.

Ornpezenenust NMpeAlIecTBYOMUX HA00poB U MoHOTOHHOCTU. Kiacc M . 3amkuyrocte M .
[Ipumepsl GyHKIMI, OpUHAAJIEKAIIUX U HE NPUHAAISKANUX JaHHOMY kiaccy. Jlemma o
HEMOHOTOHHOM (PYHKITHH.

Teopema Ilocta o nmonHoTe. CneacTBusi.

[Ipenmonnbie kiaccel B OyneBoit anredpe. CroiictBa. Onpenenenne 6a3rca CUCTEMBI OYIIEBBIX
GbyHKIHi.

Cxembl U3 (YHKIMOHAJIBHBIX 3yieMeHToB. OmpeseneHus mnosoca, 3iaeMeHta. OnpezneneHue
norudeckoi cetu. OnpeneneHue cxeMbl U3 (PyHKIIMOHAIBHBIX SJIEMEHTOB.

[lonatue OyneBoil GyHKIMH, peaau3yeMold cxeMol U3 (YHKIMOHAIBHBIX JIIEMEHTOB.
[Ipumepsl cxeM u©3 (QYHKUHMOHAIBHBIX JJIEMEHTOB, PEATU3YIOMINX HEKOTOPYI OyJeBy
GbyHKIHIO.

Knaccet G u G,. CaoiictBa kimaccoB G u G,. Ilpumepsl cxem U3 (QYHKIIMOHAIBHBIX

OJICMCHTOB, ITPUHAJICIKAINX U HC HNPUHALJIC)KAIUX KIIACCy GO . TeopeMa O ITIOJIHOTE.

CnoxHocth cxembl. Ilpumep peanusanuu ojnHOW OyneBoi (QyHKIUMM cXeMaMH U3
(GYHKIMOHATIBHBIX 3JIEMEHTOB pa3HOi ciokHocTH. DyHkius Illennona. OcHoBHas 3amaya
cuHre3a. CtannapTHbIN Oasuc.

[Ipocreitmue MmeToasl cunTe3a. Metoa Ha ocHoBe MoenupoBanus C.JI.H.D.

IIpocreimme MeTo bl cCMHTE3a. MeTOI Ha OCHOBE peaan3alui BCEBO3MOKHBIX KOHBIOHKIUI OT
N IEpEMEHHBIX.

Meron cunresa IllleHHOHA.

AcUMNTOTHYECKH HAWITydlInil Metos cuHTe3a Jlynanosa. CneacTBusl.

Teopuss rpacgoB. OcHoBHble ompeneneHus. Buapl rpado. Dnementsl rpadon. CrocoOb!
npencrasienus rpados. Teopema Dilniepa 1y1s1 cyMMBI ctenieHei BepiinH rpada. [Ipumepsi.
ITonmuble u cBs3Hble Trpadsl. OcHoBHbIE ompeneneHus. Ilonarue cBs3HocTH. KoMmoHEHTHI
cBs3HOCTH. Touku couneHenus. BepmmuHas u pedepHas cBs3HOCTh. [Ipumepsl. HexoTtopsie
COOTHOIIEHUS /1715 TpadoB.

JBynonbHble rpadsl. Kpurepuii ABynonsHocTH rpada. Oneparuu Haja rpadamu. [lpumepsr.
MapuipyThl, IeTH, [TUKITBI, KOIUKIbI. OCHOBHBIC ONpEeIeHHs. DIIepoB UK. DUJIepoB rpad.
CaoiicTBa sitnepona rpaga. OueHka uncina 3inepoBsix rpagos. [Ipumeps.

Onenka uucna pebep rpada dyepe3 YUCIO €ro BEPIIMH M KOMIIOHEHT CBSI3HOCTH. Mepa
CBA3HOCTH.

Teopema MeHrepa.

PaBubie u u3omop¢ueie rpadsl. Ilpumepsl. Onenka uucia HeU30MOpHBIX rpadoB Ha P

BEpIIHMHAX, Ha ( pedpax.

VYxknaaka rpadoB B TpexMepHOM MpocTpaHcTBe. Teopema 00 ymoKUMOCTH KOHEYHOTO rpada B
TpeXMEPHOM MpocTpaHcTBe. [[OHATHS TIIOCKOCTH U TJIaHAPHOCTH Tpada.

DiinepoBa xapakrepuctuka. @opmyna Ditnepa s CBA3HOTO M1aHapHoro rpada. CieacTBus us
dhopmymsl Ditepa.

Onepanus noapaszaenenus pedpa u romeomoppHocth. Teopema [lonTpsaruna — Kyparosckoro.
[Tonstue oprpada. OcHoBHble ompeaeneHus. CBsa3p oprpada ¢ OMHAPHBIMH OTHOIICHUSMHU.
Oprpa¢ 1 yacTUYHOE YHOPSI0UNBaHUE.

O6xox rpada. ANTOPUTMBI TIOMCKA B IMIUPUHY U MOWCKa B TiyOuHy. CBOMCTBA aJIrTOPUTMOB
obxoxa rpada.
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48. Packpacka rpaoB. XpoMaTHYECKOE YHCIIO U €T0 OLEHKH. Teopema o msaTH Kpackax.
49. Onpenenenue nepeBa. CoiicTBa nepeBbeB. Bunbl nepeBbeB. Onepanus kogupoBanus. OneHka
qHcIIa Hen30MOP(HBIX KOPHEBBIX IEPEBHEB HA ) BEPILIMHAX.

50. Kparvaiimmii octoB rpada. OcHoBHBIe onpeneneHus. Cxema anroputMa MOCTPOCHHS
KpaT4aiilliero ocroBa rpada.

51. TlceBnoOyneBbl ¢yHkuu. OcHOBHBIE omnpenencHus. CBOWCTBa TMCEBIOOYIEBBIX (YHKITHI.
[IpencraBnenue nceBaoOyneBbix GyHkmuii psaamu Oypobe.

52. k —3naunast noruka. Onpenenenue K —3uaunoii ¢pyukuuu. Yucno K —3uaunbix QyHKIWMHA OT N
nepeMeHHbIX. DiieMeHTapHbie K —3HauHble QyHKINH.

53. Tousitue popmyisl B K —3Hauno# noruke. Onepaiust cyneprno3uiuu. PaBeHcTBo K —3HAYHBIX
GbYHKIHIA 1 SKBUBAICHTHOCTH (popMmyst. OCHOBHBIE TIpaBHiIa U TOXECTBA K —3HAYHOM JIOTHKH.

54. Tonuora B K —3HauHO# joruke. [IpuMepsI MOIHBIX CHCTEM.

55. PacniosnaBanue MONHOTEI B K —3HauHo#l jormke. OcHOBHBIE oOmpejaeieHus. Teopema o
CYIIECTBOBAHUU aJrOPUTMa pPAClO3HABaHHs TMOJHOTHI B K —3Ha4HOW Jsoruke. Teopema o
BBIIETICHUY KOHEYHOM MOJIHOM MOACUCTEMBI JJIsl TIOJTHON CUCTEMBI.

56. 3amkHyTOCT B K —3HauHO# Jjormke. 3aMmKHyTble Kiaccel. Teopema KysHeroBa o
(G YHKIIMOHATILHOM MOJIHOTE.

57. CymectBeHHbIe (YyHKIHU. JIEMMBI O CYIIECTBEHHBIX (DYHKITHSIX.

58. Kpurepwii osHOTHI SIGIOHCKOTO CHCTEM OYIIeBbIX (QYHKINM K —3HAYHOM JIOTHKH.

10. CAMOCTOSATEJIbHASA PABOTA CTYAEHTOB

®opma 00ydyeHus: oyHasl

HasBanue pa3ae- | Bua camocrositesibHOM padoTsl (npopabom- | O6bem B | PopMa KOH-
JIOB H TEM Ka yueOH020 mamepuana, peuienue 3a0ay, gacax TPOJIsA
pecpepam, 0oknao, kKonmpoasvhasn paboma, (nposepka pe-
no020moeKa K coaue IK3ameHda, IK3AMEeHa U uieHus 3aoau,
op.) pehepama u
op.)

1.9nementst Teo- | [IpopaboTka ydye6HOro Marepuania, oJaroToBka | 2 ITpoBepka  pe-

pyHA MHOXECTB. K ca4de DK3aMeHa, pelIeHue 3a1a4 HICHUS 337124

2.Kombunaropusie | [IpopaboTka yue6HOro MaTepHana, HOArOTOBKa | 2 ITposepka pe-

06T>E3KTH H ux K cIlaue dK3aM€Ha, pelIeHue 3aaaq IIEeHU 3a/1a4

CBOHCTBaA.

3.Pexyppentnbie | [IpopaboTka yuyeOHOTO MaTepuaia, MOArOTOBKa | 2 [IpoBepka pe-

COOTHOUICHUA 1 K cade 3K3aMeHa, pellIeHue 3a1a4 IEHUA 3aJ1a4

TIPOU3BOISIIINE

GbyHKLIUH.

4 bynesa pynxuus | [IpopaboTka yueOHOTro Marepuaia, MoAroToBKa | 2 [IpoBepka pe-

¥ €€ CBOKCTBA. K cllaue dK3aM€Ha, pelIeHue 3a1a4 IIIEHUA 3a1a4

5.Paznoxenue O0y- | [IpopaboTka ydyeOHOrO MaTepuaiia, IOArOTOBKa | 2 [IpoBepka pe-

JEBBIX QyHKLMH K cIlaue dK3aM€Ha, pelIeHue 3aaaq HIEeHUA 3a0a4

110 ICPEMCHHBIM.

6.Iloctpoenne co- | [IpopaboTka yueOHOTO MaTepuaia, MOArOTOBKa | 2 [IpoBepka pe-

KpaleHHbBIX K cJade dK3aMeHa, pelIeHne 3a1ay LICHUS 3a1a4

JOU3BHOHKTHUBHBIX

HOPMAJIBHBIX

dhopm.

7.IlonHoTa U 32- [TpopaboTtka yyeGHOro Marepuaa, HOAroToBKa | 2 IIposepka pe-

MKHYTOCTb CUCTC- | K craye DK3aMEHa, pelICHUE 3a1a4 HICHHUS 3a71a4
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MBI OyJIeBBIX
byHKLMA.

8.ITonnHombl JKe- | [IpopaboTka yueOHOrO MaTepuaia, moJroToBKa IIposepka pe-
TaJIKMHa. K cja4e K3aMeHa, pellIeHue 3a1a4 IIECHUS 3a/1a9
9.0cHOBHEIE 3a- ITpopabGoTtka yyeGHOrO MaTepuaia, HOAroToBKa IIposepka pe-

MKHYTBIC KJIaCChI
OyJeBoit aJreOpHI.

K caa4d€ oK3aMCHa, pCHICHUE 3aJiayd

MICHUA 3a4a4

10.ITonnoTta cu-
CTEMBI OYJIEeBBIX
(GYHKITHA.

[TpopaboTka yueOHOro MaTepuaa, HoJroTOBKa
K C/laue 9K3aMeHa, pelieHHe 3a1a9

IIposepka pe-
LICHUS 33]1a4

11.Cxema u3 ane-
MEHTOB (PyHKIIHO-
HAJILHBIX U €

[IpopaboTka yueOHOro MaTepuaa, HoJroToBKa
K cllaue PK3aMeHa, pelleHue 3a1au

IIpoBepka pe-
HICHUS 3a]1a4

CBOICTBA.
12.Cunres cxem u3 | [IpopaboTka yueOHOro MaTepuana, moAroToBKa IIpoBepka pe-
(yHKuMOHANBHBIX | k craye 5K3aM€EHa, peUICHUEe 3a1a4 IEHUA 3a/1a4
DJICMCHTOB.
13.I'pad u ero [IpopaboTka yueOHOro MaTepuaa, HoJroTOBKa IIposepka pe-
CBOMCTBA. K cllaye K3aM€Ha, peuIeHue 3a1a4 HICHUA 3a1a4
14. CBs3HOCTH IIpopaboTka yueOHOro MaTepuana, moJAroToBka IIposepka pe-
rpagos. K ca4de DK3aMeHa, pEeUICHUE 3a1a4 LICHUA 33729
15.9#inepoBsl 1 IIpopaboTka yueOHOro MaTepHaa, MoJroToBKa IIposepka pe-
raMHJIbTOHOBBI K cllaue dK3aM€EHa, peuieHue 3a1a4 HICHUA 3a1a4
rpadsl.
16.ITnanaprocts | [IpopaboTka yueOHOTO MaTepHaia, HOATOTOBKA IIposepka pe-
rpacos. K cHave dK3aMeHa, pelIeHue 3a1a4 ICHUA 3a1a4
17.lepeBbs. ITpopaboTka yueOHOro MaTepHana, MoAroToBKa IIposepka pe-
K cJlaye HK3aMeHa, pelIeHue 3a1a4 IICHUS 3a1a4
18.Packpacka ITpopaboTka yyeOHOro MaTepHaa, MoJAroToBKa IIposepka pe-
rpacos. K cHave dK3aMeHa, pelIeHue 3a0a4 IICHUA 3a1a4
19.IlceBnobyneBsr | [IpopaboTka yaeOHOTO MaTepuana, IoIroToBKa ITposepka pe-
yukimm n K cIave sK3aMeHa, pelIeHUe 3a1a4 IICHUA 3a71a4
K —3Haunas
JIOTHKaA.

20.ITonmnora B
k —3HauHOi1 110-
THUKE.

[IpopaboTka yuebHOrO MaTepuania, MOAr0OTOBKA
K cljaue PK3aMEeHa, pelIeHue 3aaa4

IIposepka pe-
LICHUS 33]1a4

11. YYEBHO-METOJJUYECKOE U HWH®OPMALIHWOHHOE OBECIHEYEHHE

JUCLUIINHBI

a) CnucoK peKoMeH1yeMoil JTuTepaTypsbl

OCHOBHad

1. Cymomnaros, C.B. JluckpeTHas wmaremMaTwka : Y4eOHHK M TPAKTHKYM JUIS BY30B /
C. B. Cynonnaros, E. B. OBunHHUKOBAa. — 5-€ W3J., uctp. u gon. — Mocksa : M3naTens-
ctBo FOpaiit, 2022. — 279 ¢. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-00871-5. —
Texcr : omektpoHHbld // OOpazoBatenbHass tuiatrpopma HOpaitr  [caiit]. —
URL: https://urait.ru/bcode/488927

dopma A Crpanuna 13 u3 17


https://urait.ru/bcode/488927

MUHHCTEPCTBO HAYKH U BBICIIEro 00pa3oBanus PO Dopma
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
®-Paboyas mporpaMma 1o JUCHHUIUINHE 2023

2.

JuckperHas MareMaruka : ydeOHoe mocobue mis By3oB/ JI. C. AHanudeB [ ap.]; mon
Hayunou penakiueir A. H. Cecexkuna. — Mocksa : W3parensctBo IOpaiit, 2022. —
108 ¢. — (Boicmiee obpazoBanue). — ISBN 978-5-534-08214-2. — TekcT : 21eKTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492307

INamkos, C. b. JluckpeTHas MaTeMaTrKa : ydeOHUK U pakTUKyM s By3oB / C. b. ["amkos,
A. Bb. ®ponoB. — 3-e¢ u3a., ucnp. u gon. — Mocksa : HU3narensctBo Opaiit, 2022. —
483 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 21eKTPOHHBIH //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489165

JAOINOJTHUTECJIbHAsA

1.

COopHuK 3amau 1o Bbiciieii Marematuke B 4 4. Yacte 1 : yueOHOe mocobue st By30B /
A. C. IlocnienoB [u ap.]; nmon pemakumeir A. C. IlocmenmoBa. — Mocksa : M3narenscTtBo
FOpaiir, 2022. — 355 c¢. — (Bricmee oopazoanue). — ISBN 978-5-534-02075-5. — Tekct
:  omekTpoHHbIM  //  OOpaszoBarenpHas  1wiarpopma  FOpaiir  [calt]. —
URL: https://urait.ru/bcode/490873

COopHuk 3amau 1o Beiciiei Marematuke B 4 4. Yacte 2 : yueOHOe mocoOue jyisi By30B /
A. C.IlocnienoB [u np.]; nmon penakiuend A. C. [locnenoBa. — MockBa : M3narenbcTBO
FOpaiit, 2022. — 253 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-7929-9. — Texkcer
: anekTpoHHbld  //  OOpazoBatenbHas — muatdopma  FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/490874

COopHuK 3amau 1o Bbiciicii Marematuke B 4 4. Yacte 3 : yueOHOe mocobue st By30B /
A. C. IlocnienoB [u ap.]; nmon pemakumeir A. C. IlocnenmoBa. — Mocksa : M3narenscTtBo
FOpaiit, 2022. — 395 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-7930-5. — Texcr
: anekTpoHHeld  //  OOpa3zoBatenbHas  miarpopma  FOpait [caiiT]. —
URL: https://urait.ru/bcode/490871

COopHuk 3amau 1o Beicuieii Mmaremaruke B 4 4. Yacte 4 : yueOHOe mocoOue st By30B /
A. C.Ilocnienos [m ap.]; mox pemakuumen A. C. IlocnenoBa. — Mocksa : M3marenscTBo
FOpaiit, 2022. — 218 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-7931-2. — Texker
:  onekTtpoHHeld  //  OOpaszoBarenbHas  1iatpopma  IOpaiit  [caiit]. ——
URL: https://urait.ru/bcode/490872

MuxeeBa EnuzaBera AnekceeBHa. JluckpeTHasi MaTeMaTHKa : y4e0.-MeToJl. mocodue s
1 u 2 kypcoB dax. maTemaTuku 1 uHGopM. TexHonoruit / Muxeesa EnnzaBera AnekceeBHa,
Yal'Y, ®dak. MaTeMaTUKu U UHGOPM. TEXHOJOTHH. - YibsHoBcK : Yal'V, 2008. - 3arm. c
skpaHa; Meercs rmed. aHayor. - DIeKTpoH. TekcToBbie AaH. (1 ¢aiin : 4,63 MO). - Tekcr :
anekTponHsbIi. http://lib.ulsu.ru/MegaPro/Download/MObject/221

MuxeeBa EnnzaBera AnexceeBHa. BBeieHHe B IUCKPETHYI0 MATEeMATHKY : y4el. mocobue
st 1 kypca ¢ak. MatemaTuku U uHbopM. Texnonoruii. Y. 1 / Muxeea EnuzaBera Anekce-
eBHa; Yiul'Y, ®MulT. - Yaeauosck : Yul'V, 2013. - Nmeercs ned. aHauor. - DJIEKTPOH.
TekcToBele  gaH. (1 gaitn  : 6,75 Mb). - Tekct :  DIEKTPOHHBIN.-
http:/lib.ulsu.ru/MegaPro/Download/MObject/240

MuxeeBa EnuzaBera AnexceeBHa. BBeieHne B AUCKPETHYI0 MaTeMaTHKY : y4el. mocobue
st 1 kypea dak. mareMaTtuku, HHQopM. U aBuaill. TexHosnoruid. Y. 2 / MuxeeBa Enuzasera
AnekceeBHa; Yial'V, ©OMUUAT. - YabsHoBck : Yal'V, 2016. - 3arn. ¢ sxpaHa. - DJIEKTPOH.
TekctoBele  gaH. (1 gaitn  : 1,48 MO). - Teker :  2IEKTPOHHBII.-
http://lib.ulsu.ru/MegaPro/Download/MObject/248

yueOHO-MeTOoAn4ecKas
1. boeoamnos A. FO. Metoandeckue yKka3aHus JUIsl CAMOCTOATEIbHONW pabOTHI CTY/IEHTOB OakajlaBpH-
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ata ®MUAT no muctumuHe «/luckperHas MareMaThka W MaTeMaTHYeCKas JIOTHKa» JJia Oaka-
JaBpuata GaxkyiabTeTa MaTeMaTHKU, HHPOPMALMOHHBIX U aBUAIIMOHHBIX TEXHOJIOTHI HAIPaBICHUN
01.03.02 «IIpuknagHas marematuka U uHpopmartukay, 09.03.02 «MHbOpMAIITMOHHBIE CUCTEMBI H
texnonorun», 11.03.02 «MHpokoMMYyHHKAIIMOHHBIE TEXHOJIOTUU U cUcTeMbl cBsizn» / A. 1O. bor-
nanoB; YalI'Y, ®MUuAT. - Yaesaosck : Yal'V, 2019. - 3arn. ¢ skpana; HeonmyOiukoBaHHBIN pe-
cypc. - OmnekrtpoH. TekctoBble maH. (1 daiin : 720 KB). - Teker : SJIEKTPOHHBIM.
http:/lib.ulsu.ru/MegaPro/Download/MObject/6999

2. Opvesa O. JI. Meronnyeckue yKa3aHHA JIi CAaMOCTOSITENBHOW pabOThl CTYAECHTOB IIO
JUCIUIUINHE «/uCKpeTHast MaTeMaTruka» JJis CTYy/ICHTOB OakanaBpuata no Hampasiaenusm 09.03.03
«[Ipuxnagnas unpopmaruka», 02.03.03 «Marematuueckoe obecrieueHHE U aIMUHHCTPUPOBAHUE
UH(POPMALMOHHBIX cucTem», crienuanbHocteit 10.05.01 «Kommbrotepras 6ezonacnoctby, 10.05.03
«upopmanmonnast 6e3onacHOCTh aBTromMatu3upoBaHHbIX cuctem» / O. JI. FOpwesa; Yul'Y, ®Dak.
MaTeMaTHKH, WHGOPM. W aBHALl. TEXHOJNOTWUH. - YibsHOBCK : Ynl'Y, 2019. - 3arm. ¢ skpana;
HeonyOnmkoBaHHBIN pecype. - OnekTpoH. TekcroBeie nmaH. (1 daiinm : 554 KB). - Tekcr
anextpouHbIi. hitp://lib.ulsu.ru/MegaPro/Download/MObject/5693

CornacoBaHo:
= =
JUPEKTOP HB / _ BYPXAHOBA M-M. / /2 / 11.05.22
JIO/BKHOCTD COTPY/AHHKA HAay'4HOH OMOIMOTEKH DdHO T% )

0) [Iporpammuoe obecneuenue — crangaptabie cpeactsa OC.

B) [IpodeccuonanbHbie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:
1.1. lludposoit oOpazoBarenbHBIl pecypc [PRsmart : anekTrpoHHO-OMOMHMOTEUHAs cucTEMA :

cait / OOO Kowmnanus «Ai Ilm Ap Memma». - CapartoB, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxum mocryma: ans 3apeructpup. nosib3oBareneid. - TekceT @ snek-
TPOHHBIN.

1.2. O6pazoBarensHas miarhpopma FOPAMT : o6paszoBaTenbHEIA pecypc, dNeKTpOHHAs G1b-
nuoteka : caiit / OO0 Diextpontoe m3marenscro «FOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctyma: st 3aperucTpup. mojb3oBaresie. - TEeKCT : 2JIeKTPOHHBIH.

1.3. ba3a gansbIx «JnexTpoHHas O6ubmnoreka texnuueckoro BY3a (OBC «KoncynbranT
CTYACHTa») : 3JEKTPOHHO-OmOmuoreuHas cucrema : caidt / OOO «lloaurexpecype». — Mockaa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mgocTymna: st 3aperucTpup.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

1.4. KoHcynbpTaHT Bpava. DJIEKTPOHHAS METUIIMHCKAs OMOIMOTEKa : 0a3a JaHHBIX : CalT /
00O «Bpicmias 1mKoNia OpraHU3aIK U YIPaBICHUS 3[paBoOXpaHeHHeM-KOMITIEKCHBIN MeIUITIH-
CKUH KOHcanTuHT». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.5. bonpmas megunuHckass OMOTMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTeMa : CauT /
00O «bykamny». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlans : anexkTpoHHO-OMOMMoTeuHas cuctema : cailt / OO0 DBC «Jlanby». — CaHKT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum gocTyma: Ijst 3aperucTpup. MOIb30-
Baresie. — TeKCT : ANEKTPOHHBIN.
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1.7. OBC Znanium.com : syieKTpoHHO-O0nOmoTeunas cucrema : caidt / OO0 «3HaHuym». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexwum goctyna : JJisl 3aperucTpup. Mojib30BaTe-
Jiel. - TeKCT : 2IeKTPOHHBIH.

2. Koncyastantllinwce [DnekTpoHHBINH pecypc]: cnpaBodHasi mpaBoBas cucrtema. / OO0
«Koucyasrant Ilmroc» - DiektpoH. gaH. - Mocksa : KoncynerantlLtoc, [2023].

3. Ba3pl JaHHBIX EPHOTUYECKUX U3TAHMIL:

3.1. eLIBRARY.RU: nayunas snektponnas ouonuoteka : cat / OOO «Hayuynas Dnek-
TpoHHast bubnuorekay. — Mocksa, [2023]. — URL.: http://elibrary.ru. — Pesxum goctyna : i aBTo-
pH3. MoJIb30BaTeNIe. — TEKCT : AIEKTPOHHBIN

3.2. DnektponHas Oubnmmoreka «M3marenpckoro aoma «I'pedbennukoB» (Grebinnikon) :
snekTponHas Oubamoreka / OOO U]l «['pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum goctyma : ajisi aBTOpPH3. MMOJIb30BaTECH. —
TeKCT : 2eKTPOHHBIH.

4. ®enepanbHasi rocyiapcTBeHHasi HHpopManuoHHas cucteMa « HauuonanbHas 3Jiek-
TPOHHAasi GUOIMOTEKA» : 3TCKTpOHHAas oubmnoTeka : caiit / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H36.pd. — Pexxum noctyna : 11t oiabp30BaTeseil HayqYHOH OMOMHOTEKH. — TEKCT : AIEKTPOH-
HBIH.

5. Poccuiickoe o0pa3zoBanue : genepanbubliii moptan / yupeaurenb OI'AY «DULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

6. DuexkTpoHHasi OubauoTeyHas cucrema Yial'y : monayinb «INeKTpoHHas OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcopeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum no-
CTyIa : AJisl OJIb30BaTeNel HayYHOU OMOIMOTEeKH. — TEeKCT : 31eKTPOHHBIN.

CornacoBaHo: |
EncmintiniTTT . isilaiy #21%
IomkHocTh cotpyanuka YUTuT / HUO / yzﬁucr, narta

12. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNTIUHbBL 11.05.2022
AyauTopuun AJid MPOBEACHUS JIEKIMI, CEMUHAPCKUX 3aHATHH, U1 MPOBEACHUSI TEKYILIETO
KOHTPOJIS U IPOMEKYTOYHOU aTTECTAIlUU, TPYITIOBBIX U UHIUBUYATbHBIX KOHCYIbTAIIUMN.
AynuTOpuM  YKOMIUIEKTOBAHBI  CIICMAIM3UPOBAHHON MeOenblo, y4eOHOH  JTOCKOM.
[Momerenus st caMoCTOATEeNbHOM paboTel odecrieuensl Wi-Fi ¢ moctynom k cetn «HTEpHET,
AIIEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEIBHON Cpelie, SNEKTPOHHO-ONOINOTEUHOM crucTeMe.

13. Cneyuanvuvie ycnogus 011 00y4arOuuxca ¢ 02PAHUYeHHBIMU 803MONCHOCHAMU 300P08bA

B cnysae HeoOXomumocTH, OOydYarOIIMMCS W3 4YHCIa JIMI C OTPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbsI (10 3asBICHHUIO O0YYArOIIEToCs) MPeIaraloTcs CIEAYIOIINe BapUaHThI
BOCTIPUATHS UH(GOPMALIUU C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3UUECKUX OCOOEHHOCTEMN:

— ISl JIWI] ¢ HApYUICHUSIMHU 3pEHHS: B MEYaTHON (opMe yBeIMUeHHBIM MIpU(PTOM; B dopme
AJIEKTPOHHOTO JOKYMEHTA; HHIUBUIyaJbHBIC 33/IaHUSI 1 KOHCYJIbTAIIH,

— Ui JIAIl C HApYIICHUSIMH CIyXa: B MEYaTHOM (opme yBennyeHHBIM mIpUPTOM; B dopMme
AJIEKTPOHHOTO JOKYMEHTA; HHIUBUIyaJbHBIC 33/IaHUSI 1 KOHCYJIbTAIIH;

— JUIs JUI C HApYyIIEHUSMHU OIOPHO-ABUTATEIBHOIO ammapara: B TMe4aTHOH ¢opme
YBEJIMYEHHBIM MIpUGTOM; B (OpME HIEKTPOHHOIO JOKYMEHTA; WHAMBHAyallbHbIE 3a/laHus U
KOHCYJIbTAIIHH.

B ciydae He0oOXOIUMOCTH HCIIOIB30BAaHUS B YYCOHOM MPOIECCE YACTUUHO/MCKITIOUNTEIBHO
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHONOTHH, opranu3aius padotsl [IIIC ¢ obygarommmucs ¢
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https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

MHuHHCTepCTBO HayKU U BEICIIEro 00pazoBanust PO Dopma
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
®-Paboyas mporpaMma 1o JUCHHUIUINHE 2023

OB3 u uwHBanuaamMu mnpeaycMaTpUBAETCS B JJICKTPOHHOW HWH(OPMAIMOHHO-00pa30BaTEIbLHOM
Cpelie C YIeTOM MX WHANBUIYAIbHBIX MCUXO(DU3HIECKUX OCOOCHHOCTEH.
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