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MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO

. N Dopma
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

1. HEJIX U 3AJAYN UBYUYEHUA JUCHUITJINHBI

Ienu ocBOeHUsI TMCHUIIMHBL: «JI[UCKpEeTHAs MaTeMaTUKa - O3HAKOMIICHUE 00yJaroIInX-
csl ¢ pyHIaMEHTAIbHBIMU pa3/iesiaMy JUCKPETHOM MaTeMaTUKU: OCHOBaMH 00111eli KOMOMHATOPUKH,
OyJeBoii ainreOpsl U ee MPUIIOKEHHUH, TeOpuH rpadoB u K -3HAYHOI JTOTHKH.

3agaum 0CBOCHHSA JUCHHUILINHEI:

— pa3BUTHE y CTYJACHTOB COOTBETCTBYIOUIMX OOMIEKYIbTYPHBIX, MPO(PECCHOHANBHBIX H
po¢eCCHOHATBHO-CIIENUAIN3UPOBAHHBIX KOMIICTECHIIHH;

— BOCIIMTAaHUE y CTYyJE€HTOB MaTeMaTH4ECKON U TEXHUYECKOU KYJIBTYPBI;

— YETKOE OCO3HAaHUE HEOOXOIUMOCTH M Ba)XKHOCTU MATEeMaTH4ECKOH MOJArOTOBKM JUIS
CHEeLUAINCTa TEXHUYECKOTO POQUIIS;

— O3HAKOMJIEHUE C OCHOBHBIMU OOBEKTAMHU U METO/IaMU JTUCKPETHON MAaTEMaTHKH, a TaKKe
UX T[PUIOKEHUSAMH JJI  PEIIEHUs  pa3IMuHbIX  3a1a4, TpeOyIoUMX [PUMEHEHUS
BBIYUCIIUTEIIBHBIX CPEICTB;

— pa3BUTHE HABBIKOB OOpAIl€HUs C JUCKPETHBIMH KOHCTPYKLUHUSMU U YMEHHUS CTPOUTH
MaTeMaTHYeCKue MOJIeIM 0OBEKTOB U MPOLECCOB, C KOTOPBIMU CTYIEHT OyAeT UMETh JEJ0 B
XoJie cBoel Mpo(hecCuOHaIbHON e TEIbHOCTH;

— (opmupoBanue y Oyayluero crenuagucra B OOJIACTH KOMIBIOTEPHON 0€3011aCHOCTH
TaKUX KauyecTB, KAK CTPOrOCTb B CYXKICHMAX, TBOPYECKOE MBILIUICHUE, OPraHU30BAHHOCTb U
paboTOCTIOCOOHOCTD, TUCUUIUIMHUPOBAHHOCTD, CAMOCTOSITEIEHOCTh M OTBETCTBEHHOCTD.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

HucnummHa «JluckperHass marematukay brnokal oTHOCHTCS K dnciay (yHIaMEHTAIBHBIX
MaTeMaTHYECKUX JAMCUIHUILUIMH B CHIIy 0TOOpa M3y4aeMOro Marepuaia U 3aHUMaeT Ba)KHOE MECTO B
oOs3arenpHOM yacTu nukia biaoka 1 oOpasoBarenbHOI mporpamMmbsl NOATOTOBKH OakanaBpoB IO
HarpasieHuto 15.03.04 — «ABromaTu3aius TEXHOJIOTHYECKHUX MTPOIIECCOB U IMTPOU3BOJICTBY.

JuctunnuHa yntaercst B 1-oM cemecTpe cTyaeHTaM 1-ro Kypca 3a0uHoi (opMbl 00ydeHUsI.

Jlns ee yCHEUIHOTO M3y4YeHHMs HEOOXOAMMBI 3HAHUS M YMEHHS, HaBBIKM U KOMIIETEHIIUH,
pUOOpPETEHHBIE B PE3YJIbTaTE€ OCBOCHMSI IIIKOJIBHOTO Kypca MaTEMaTHKH, a TAK)Ke HEKOTOPBIX pas3-
JIeJIOB MaTeMaTUYECKOT0 aHaJIu3a U anreOpsbl.

Pe3ynbTaThl OCBOEHMS JUCHUIUIMHBI Oy1yT HEOOXOIUMBI Ui AajibHEHIIero mpouecca 00y-
YeHHUs B paMKax MO3TAHOro (OpMUPOBAHMS KOMIIETCHIIMNA NMPH U3YYEHUH CIEAYIOIIUX CIelHalb-
HBIX JUCIMIIJINH.

e KoMIpIOTEpHOE IPOEKTUPOBAHNE BEICOKOTEXHOJIOTMUHBIX U3JEIINN

e llHxeHepHas U KOMIIbIOTEpHas rpaduka

e UYucnoBoe nporpaMMHOE YIpaBiIeHUE CTAHOUYHBIM 000PY/I0BaHUEM

e lIMuTanMOHHOE KOMITBIOTEPHOE MOJIETUPOBAHUE

e [IpoekTHpoBaHUE €MHOTO HH(HOPMAIIMIOHHOTO MPOCTPAHCTBA MPEITPUATUS

U MHOTHX JPYTUX, a TaKXKe Ui MPOXO0XKIEHHUs Y4eOHOU, MPOU3BOJACTBEHHON U MPEAUIIOMHOM
MIPaKTHK, TOCYJTaPCTBEHHON UTOTOBOM aTTECTAINH.

3. HEPEYEHb IHJIAHUPYEMBbIX PE3YJIBTATOB OBYYEHUA
JUCHUIIVIMHE (Moaymw), COOTHECEHHBIX C IIVNIAHUPYEMbBIMH
PE3YJIBTATAMU OCBOEHHUSA OGPA3OBATEJIBHOM MPOI'PAMMBI
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MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas mporpamma 1o JUCHHUIUINHE

[Tporecc n3yueHust TUCUUIUIMHBI HAIIPaBJIeH Ha (JOPMUPOBAHHE CIEIYIOUINX KOMITETEHITHIA:

Koa n nHaumeHoBaHue peaan3sy-
€MOii KOMIIeTEeHIINU

IlepeueHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs 110
AUCHMILINHE (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPaAMH
JTOCTHKeHHS KOMIIeTeHI NI

OIIK -1 IIpuMeHATH €CTECTBEH-
HOHAYYHBIE U OOIICHHKECHEPHBIS
3HAHUSA, METOAbl MaTeMaTUYEeCKO-
ro aHaju3a M MOJEIUPOBAHUS B
npodeccuoHanbHON  AeSaTeIbHO-
CTH

3HaTh:

- OCHOBHBIC ITOHSITUSI TECOPHH MHOYKECTB;

- OCHOBHBIC KOMOMHATOPHBIE OOBEKTHI U METOIbI MX H3yUe-
HHS;

- TMPUHIINI BKIOYEHUS U UCKITIOUCHHUS;

- anmapar Npou3BOAAIINX QYHKIMA U PEKYPPEHTHBIX COOT-
HOIIICHUH;

- MaTeMaTHYecKui ammapar OyleBoil anredpsl U ero mpu-
JIO’KCHHS;

- OCHOBHBIC ITOHSTHS M aJITOPUTMBI T€OpHUH TPadoB;

- OCHOBHBIC PE3yJIbTaThl ¥ MPOOIEMBbI K — 3HAYHOM JIOTHKH.
YmMmers:

- UCTOJB30BaTh aIapar JUCKPETHOW MaTeMAaTHKH, B TOM
YHuClie MPUMEHATH amnmapar MPOU3BOIANMX (DYHKIMH U pe-
KYPPEHTHBIX COOTHOIICHUH JUISI PEUICHHS TEPEeUUCINTEh-
HBIX 3a/1a4;

- HAXOJWThH MPEACTABICHUE U UCCIICOBATh CBOWCTBA OyIre-
BBIX U MHOTO3HA4YHBIX (PyHKUUN (opMyTaMu B pa3IHMUHbBIX
Oa3ucax.

Baanern:

- HaBBIKaMU MPUMEHEHUS S3bIKa U CPEACTB JUCKPETHON Ma-
TEMAaTHUKHU;

- HaBBIKAMH TPAKTUYECKOTO HCIIOJIb30BAHUS MaTeMaTH4e-
CKHX METOJOB TUCIUIUIMHBI MPU PEIICHUH KOHKPETHBIX 3a-
nad.

4. ObIAA TPYAOEMKOCTH JUCHUIIJINHBI

4.1. O6beM TMCHMILUIAHBI B 3a4eTHBIX equHHUIAX (Bcero): 4 3ET (144 vaca)

4.2. O0beM TUCHUITHHBI 10 BUAAM y4eOHOM padoTshI (B 4acax):

KonnyectBo yacoB (popma oOyueHus: ouYHasA )

Buj yueGHoii padoThl Bcero no niiany B 1.4. mo cemecTpam
1
1 2 3
KonrakTHas padota 00y4a- 8 8/8*
IOIIMXCS ¢ Iperno/iaBaTeaeM
B cooTBeTcTBHE ¢ YII
AyIHUTOpPHBIE 3aHATHUS 8 8/8*
Jlexrum 4 4/4*

Dopma A
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MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas mporpamma 1o JUCHHUIUINHE

CeMuHapsbl U MPaKTHYECKUE 4 4/4*
3aHSATHUS

JlaboparopHbie paboThI (J1a- 0 0
OOpaTOPHBIN MTPAKTUKYM )

CamocrosiTenbHas 127 127
pabora

KoHTponbHbIE paboThI 8 8
KypcoBas pabota 0 0
Buasl npoMexxyTouHOM aT- DK3aMeH DK3ameH
TECTAINH 9 9
Bcero vacos no aucnu- 144 144
TUTHHE

*B ciaydyae HEOOXOJUMMOCTH HCIIOIB30BaHMS B y4eOHOM Ipoliecce YaCTHYHO/UCKIIOUUTENBHO -
CTaHIIMOHHBIX 00Pa30BaTENIFHBIX TEXHOJOTUH B TaOIHMIE Yepe3 CiIell YKa3bIBaeTCsl KOJIMYECTBO Ya-
coB pabots! [ITIC ¢ oOyuarommMucs Ui MPOBEASHHS 3aHATHI B JUCTAaHIIMOHHOM (hopmaTe ¢ mpu-
MEHEHHEM 3JIEKTPOHHOTO 00y4YeHHusI.

4.3. ConepxkaHue TUCHUILIUHBI (MoayJsi.) PacnpenejieHune 4yacoB mo TeMaM H
BH/aM y4eOHOi1 padoThbI:

dopma 00yueHHUS: 3a09HAsI
Buabl yueOHbIX 3aHATHIA
®opma
AyIuTOpHBbIE 3aHATHS
3aunsiTus B Camo- | Tekylue-
Ha3zBanmue npaKkTuye-
Bcero JlaGopa- HMHTEpPaK- crosi- ro KOH-
pa3aesioB 1 TEM CKUeEe 3aHA- o
JEKIIMHU TOpHast THUBHOH TeJdbHasA TPOJas
THHA, CCMHUHA- %
phi pa6ora dhopme paGora 3HAHUH
1 2 3 4 5 6 7
Paszpen 1. Teopust MHOKECTB 1 KOMOMHATOPHUKA.
1. DaeMeHTHI TEO- Tlomar-
DU MHOYXECTS. 19 1 1 0 0 17 HUE 3a-
JaHUsL
2. Kombunarop- Jomari-
HBIC O0BEKTHI U X 10 0 0 0 0 10 HUe 3a-
CBONCTBA. JaHUs
3. PexyppentHsie
Jlomari-
COOTHOILIEHUS U
10 0 0 0 0 10 HHE 3a-
MPOU3BOASIINE -
GbyHKIIH.
Paspnen 2. ByJesa anreopa.
4. BbyneBa QyHK- Jloma-
[IMS ¥ €€ CBOMCTRBA. 7 1 1 0 0 5 HHC 3a-
JaHUsL
5. Pazmoxenue JHomar-
OyJeBBIX (PYHKITHIA 5 0 0 0 0 5 HUe 3a-
110 ICPEMCHHBIM. AaHKA
6. Tloctpoenue oMari-
P 4 0 0 0 0 4 | A
COKpAICHHBIX HHE 3a-

Dopma A
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MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO

. N Dopma
yHLﬂHOBCKI/IH TOCYAapCTBCHHBIN YHUBEPCUTET
®-Paboyas mporpamma 1o JUCHHUIUINHE
IA3BIOHKTUBHBIX TAHHUSA
HOPMAaJIbHBIX
dhopm.
7. Ilomnuora u 3a-
Jomam-
MKHYTOCTB CHCTE-
gT 4 0 0 0 0 4 HHe 3a-
MBI YJ'IGUBBIX -
GbyHKIHIH.
8. ITlomuHOMBI Homaru-
YKerajaKuua. 4 0 0 0 0 4 HHUeE 3a-
HaHus
9. OcHoBHFIC 3a- Jlomart-
MKHYTBIE KJIaCChI 4 0 0 0 0 4 HHE 3a-
OyJeBoi areopshl. AaHusA
10 HOHHOTa CH- ﬂOMaHI‘
CTeMBbI OYJEeBBIX 4 0 0 0 0 4 HUE 3a-
(GyHKIHH. JaHus
Pasznen 3. Cxembl u3 GyHKIMOHAIBHBIX 3JIEMEHTOB.
11. Cxema u3 sie- I
oMal-
MEHTOB KIHO-

Pymxn 10 0 0 0 0 10 | 'wesa-
HaJIEHI)IX u ec TaHUuA
CBOIICTBA.

12. Cunres cxeM u3 Jlomamr-
(YHKIIMOHATBHBIX HHE 38-
aAHUS,
3JICMEHTOB. 10 0 0 0 0 10 A
KOH-
TpOJIbHAA
paboTa
Paznen 4. Teopusi rpagos.
13.T'pad u ero Jlomaru-
CBOMCTBA. 8 2 2 0 0 4 HHE 3a-
JaHUus
14. CBs13HOCTH Homa-
rpados. 4 0 0 0 0 4 HHE 3a-
JaHUus
15. DitnepoBsl U Jlomarn-
TaMIJIBTOHOBBI 2 0 0 0 0 2 HUe 3a-
rpadsl. AaHUsL
16. [TmanapHOCTH Jlomam-
rpados. 4 0 0 0 0 4 HHE 3a-
JaHUus
17. JlepeBbsi. Jomaui-
4 0 0 0 0 4 HUeE 3a-
TaHUS
18. Packpacka Homani-
rpacos. HHE 3a-
JTaHus,
2 0 0 0 0 2 KOH-
TPOJB-
Has pa-
6ota
Pa3znen S. O0001menust 0ysaeBbIX QyHKIMM.
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MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO Dopma
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET P
®-Paboyas mporpamma 1o JUCHHUIUINHE
19. I1ceBnoOyneBsI
Jomar-
KIINU 1
‘ﬁy’* 10 0 0 0 0 10 | ‘e sa-
—3Ha4HasAa NaHus
JIOT'HKa.
20.ITonnoTa B Jlomarm-
K —3Ha4HOU JIOTH- 10 0 0 0 0 10 HHeE 3a-
Ke. JaHUuA
OK3aMeH 9
Hroro: 144 4 4 0 0 127

5. COAEPKAHUE nucuumjinHbl (MOIyJIs1)
Pazgean 1. Teopusi MHOXKECTB M1 KOMOMHATOPHUKA.

Tema 1. DJieMeHTBHI TeopuM MHOMeCcTB. OCHOBHBIC ONPENEICHUS TEOPUU MHOXKECTB. 3aJlaHHe
mHokecTB. Ilapamokc Paccema. Omepauuu Hajg MHOXecTBamMu. bynean.  J{uarpaMmebl
Oitnnepa — Benna. JlekapToBo mpou3BeneHWE MHOKECTB. buHapHbie oTHOmIeHUsa. Kommo3suius
oTHoueHu. CBoiicTBa oTHOMIEHUI. OTHOILLIEHUS SKBUBAJIEHTHOCTH U MOPSAKA.

Tema 2. KomOunaropubie 00beKThl U UX CBOICTBA. DJeMEHTApHbIE KOMOMHATOPHBIC TTpaBUJIA.
OcHoBHBIE KOMOMHATOPHBIE OOBEKTHI M UX CBoiicTBa. bunom Heiotona. CBolicTBa OMHOMUAIBHBIX
kodp¢uimentoB. Tpeyrompuuk [lackans. [lonmHOMUanbHas Teopema. [IpUHIMN BKIIOYCHUS U
uckimoueHus. Dopmyna pemera u ee ciuencrsue. Yucna Crupnunra. Meroasl H3ydeHUs
KOMOMHATOPHBIX OOBEKTOB.

Tema 3. PexkyppeHTHbIe COOTHOLIEHHUS M nMpousBoasimue pyHkuum. [lonstue nmpousBoasuieit
¢ynkuuu. CpoiicTBa mNpow3BOASMIIMX (GyHKIMA. [lpumepsl HCHONIB30BAaHUS TPOU3BOSAIINX
byukuuii. Pexyppentasie cootHomeHus. Yncna @ubonauyu.

Pa3nen 2. byJaesa aareopa.

Tema 4. byneBa ¢ynkuus u ee coiictBa. Onpenenenue OyneBoit ¢pyHkumu. [lepekmodarenbHas
¢ynkuusa. Yucnao OyneBbIXx (QyHKIME oT N mnepeMeHHBIX. CrocoObl MpencTaBieHHUs OyineBoi
¢yskuu. CyiiecTBeHHbIE U (PUKTUBHBIE IepeMeHHbIe OyneBol (PpyHKINU. DileMeHTapHbIe OYyJIeBbI
¢yHkuuu U ux cBoicTBa. [IoHATHE SKBUBAJEHTHOCTH M OCHOBHBIE 3KBHBAJIEHTHOCTHU OYIIEBOM
anreOpsl. [lonsitue hopmynsl. Onepanus Cynepro3uium.

Tema 5. Pa3znoxenue 0yJeBbIX GyHKIHUIA 10 MepeMeHHbIM. Pa3noxkenue 6yneBoil GpyHKIMM MO
oHOI mepeMeHHOM. Pa3znoxenue OyneBoll (QYHKIMH MO HECKOJbKUM nepeMeHHbIM. C/IH® u
CKH®. IloHsTHE KOHCTUTYEHTHI.

Tema 6. IlocTpoeHue coOKpalleHHBIX AU3BIOHKTHBHBIX HOPMAJBHBIX ¢opm. OCHOBHbBIE
onpezneneHus. VIMIUIMKaHTBI M SIIPOBBIE HMIUIMKAHTBL. METOABI IOCTPOEHUSI COKpPAIEHHBIX
JTU3BIOHKTUBHBIX HOPMaJIbHBIX (popM. MUHMMaIbHBIE, KpaTyaillliie U TYIHUKOBBIE TU3bIOHKTUBHbBIE
HOpMaJibHbIe (OPMBI M HMX pa3Iuyuss. MeTojbl MOCTPOCHUS MUHUMAIbHBIX, KpaT4aWIIUX |
TYNHUKOBBIX TU3bIOHKTUBHBIX HOPMAJIbHBIX (HOPM.

Tema 7. IlonHOTa M 3aMKHYTOCTb cHcTeMbl OyiaeBbIX (pyHknmid. [loHsATHE MONMHON CUCTEMBI
OyneBbIx ¢yHkiuil. Teopema o MoMHOTE ABYX cUCTeM OyneBbIX (pyHKumid. [Iprmepsl MmosHBIX
cucreM OyneBbIx QpyHKuui. Ctannaptheiii 6asuc. llleddepopsr pynkumuu. Onepanus 3aMbIKaHUS U
ee cBoicTBa. 3aMKHYTOCTb. [IprMephl 3aMKHYTBIX cUCTeM OYIEeBbIX (PYHKIIMMA.

Tema 8. Iloamunombl Kerankuna. [Tonunomsl JKerankuHa u ero cBoiicTBa. MeToabl MOCTPOESHUS
noJIuHOMOB JKerajgkuna.
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®-Paboyas mporpamma 1o JUCHHUIUINHE

Tema 9. OcHOBHBbIE 3aMKHYThIe KJjacchbl OyjaeBoil auaredpbl. Kiacc OyneBbIx (QyHKIMA,
coxpansromui kouctanty 0 u ero cBoiictsa. Kiacc OyneBbIx (yHKIIUNA, COXPAHSIIOMNNA KOHCTAHTY
1 u ero cBoiictBa. Kiacc nuHeiiHbIX OyneBbIX (YHKUIUN M ero cBoicTBa. JleMMa 0 HelMHEHHON
OyneBoi ¢yHkumu. [IpuHiun aBoiicTBeHHOCTH. CaMOABOMCTBEHHOCTh. Kitlace caMoBOMCTBEHHBIX
OyneBbIX (YHKIMH M ero cBoWcTBa. JleMmMa O HecaMOJBOWCTBEHHON OyleBoi (yHKIHH.
MonotoHHOCTh OyneBoil ¢yHknuu. Kiacc MOHOTOHHBIX OyneBbix GyHKIMA. Jlemma o
HEMOHOTOHHOU OyJIeBOH ()yHKITUH.

Tema 10. IToaHoTa cucrembl OyJeBbIX GpyHkuuii. Teopema [locta 0 QyHKIIMOHAIBHOM MOJHOTE
cucteMbl OyneBbiX (yHkiuid. [Ipeamonnsie knaccel OyneBoii anreOpsl. basucel. IIpencraBnenus o
pesynbpratax [locra.

Paznen 3. Cxembl u3 GyHKIMOHAIBbHBIX 3J1eMEHTOB.

Tema 11. Cxema u3 (GyHKIMOHAJIBHBIX AJIEMEHTOB M €€ CBoicTBAa. (OCHOBHBIE OIpeaesIeHHs.
Jlornueckasi cerb. CxeMa U3 (PYHKIMOHAJBHBIX 3J1€eMEHTOB M ee NMPoBOoAUMOCThL. Ilpumep
cxeMbl U3 pyHKIHOHAIBHBIX 3J1eMeHTOB. Kinacesl G u G, . Teopema o nosHore.

Tema 12. Cunres cxeMm M3 (PYHKIHHOHAJBHBIX 3JeMeHTOB. (CIOXKHOCTh CXEMbl U3
¢yHKIMOHANBHBIX 37eMeHTOB. PyHknus IllenHona. OcHoBHas 3amaya cuHrtes3a. [Ipocreiimue
METO/bl CUHTE3a U MX OLECHKHU Ul CIIOKHOCTH CXEeMbl U3 (DYHKIMOHAJIBHBIX JIEMEHTOB. MeTon
[ITerHOHa. ACHMITOTUYECKHA HAWIIY4IIUN MeTO/ cuHTe3a JIyraHosa.

Pasznen 4. Teopus rpados.

Tema 13. I'pag u ero cBoiicrBa. OcHOBHBIE onpeeneHus. JneMeHTsl rpada. CrnocoObl 3a1aHus
rpada. Tumbr rpados. Omnepamuu ¢ rpadamu. M3omopdusm. HekoTopwsie COOTHOIICHHS IS
rpadoB. Ouenka uucia Hen30Mop(dHBIX rpadoB HeM30MOp(DHBIX rpadoB HA P BEpIIMHAX, HA (

pebpax. [TonHbie u qBYMOIBHEBIE Tpadbl. Kputepuit nBynonsHocT. O6x01 rpada.

Tema 14. CesazHocTh rpados. [lonarue cBsazHocTH. KOMIOHEHTHI CBSI3HOCTH. TOYKM COUNIEHEHMUS.
Bepmmnnas u pebepnast cBsizHocTh. Mepa cBsa3HocTu. Teopema Menrepa.

Tema 15. JiiiepoBbl M raMHJIBTOHOBBI TIpagbl. DitnepoB 1uki. Oinepos rpad. Kpurepuit
sinepoBoro rpada. Onenka yucia »iepoBbix rpados. ['ammibToHOB UK. ["aMuiIbTOHOB Tpad.
Teopema Jlupaka. OneHka ynciaa raMuIbTOHOBBIX TpadoB.

Tema 16. Ilnanapnocres rpadgos. Ilonsarue yknaaku rpada. Ykmaaka rpadga B TpeXMEpHOM
npocTpaHcTBe. YKIajaka rpagda Ha MIOCKOCTH U MiIaHapHocTh. Dopmyna Diinepa U ee CleACTBHUS.
Onepanus noapasaenenus pedpa u romeomopdusm. Teopema IlonTpsiruna — Kyparosckoro.

Tema 17. JlepeBbsi. OcHoBHBIE onpeneneHus. Bunael nepesbeB. CoiicTBa nepeBa. Konnposanue
JepeBa. AJITOpUTM IMMOCTPOCHHS KpaTdaiiiero octora rpada.

Tema 18. Packpacka rpa¢goB. OcHOBHBIE OnpeleseHns. XPOMAaTUYECKOE YNCIO M €r0 OLIEHKH.
Teopema o nsATH Kpackax. AJITOPUTMBI TOCIEA0BATEIBHOIO PacKpalIuBaHus rpada.

Pa3nea 5. O000menust 0yJieBbIX QyHKIIUIA.

Tema 19. [IceBno0y/ieBbl pyHkuuu u K —3Haunas jgoruka. [IceBnoOyness! ¢pynkuuu. CBolicTBa
niceB00yeBbIX QyHKIMA. [IpegcTaBnenne nceBao0yneBbix QyHKIMA psimamu Oypbe. K —3HauHas
Joruka u ee cBoictBa. Umcimo (QyHKIME OT N mepeMeHHbIX B K —3HauHOMW joruke. OCHOBHBIE
byukmu K —3HauHOM noruku. Peanu3arust K —3HauHbIX QyHKIUI GopMynamu.
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Tema 20. IToanora B K —3HauHo# Joruke. [lonHora B K —3HauHO# joruke. [Ipumepbl MOJHBIX
cucteM B K —3Ha4HOI Jioruke. Pacrio3HaBaHue MONMHOTHI cUCTeMbl PYHKIUH K —3HAYHOM JIOTHUKH.
Teopema Ky3HeroBa o MmoJIHOTe cHCTeMbl (YHKIMH K —3HauHO# Jioruku. HekoTopbie cBolcTBa
CyIIECTBEHHbIX (QyHKIMHA K —3Ha4yHOW Jsormku. Kpurepuil TOJIHOTHI CHCTEMbI (DYHKIHMN
K —3HaYHOM JIOTHKH.

6. TEMBI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHUI
Pa3nes 1. Teopusi MHOKeCTB 1 KOMOMHATOPHUKA.

Tema 1. DJieMeHTbI TEOPUU MHOKECTB.

1. HaxoxaeHue MOIIHOCTEHN pa3IuYHbIX MHOKECTB.

2. HccnenoBanue pa3inuyHbIX ONepanuii Hal MHOXKECTBAMH.

3. Hcnons3oBanue auarpamm Jitiepa — Benna.

4. VccnenoBaHue CBOMCTB pa3IMYHBIX OTHOIIEHUI Ha MHOXKECTBAX.
5. MHcnonw3oBanue GpopMyIibl pemeTa.

2

. KomOuHaTopHbie 00bEKTHI.
1. Hcnonb3oBaHue pa3MEUICHUH U coueTaHU B KOMOMHATOPHBIX 3a7a4ax.
2. Hcnonp3zoBaHue OMHOMMAIBHOHN U NOJMHOMHAIIBHON TEOPEM.
3. MHccnenoBanue cBOHCTB OMHOMHUAIBHBIX KO((MUIIEHTOB.
4. Tloacuer uncen Ctupnunra 1 u 2 poja.

Tema 3. PexkyppeHTHbIe COOTHOILIEHHMS M NPOU3BOASIIMNE (PYHKIUH.
1. Pemenue pekyppeHTHBIX COOTHOLIEHUH.
2. Hcnonp3oBaHue IpOU3BOIAIMINX (DYHKIMHA IPH JOKA3aTENbCTBE PA3THUHBIX TOKIECTB.

Pa3zpnen 2. ByJaesa anreopa.

Tema 4. byueBa pyHkuus u ee cBoiicTBa.
1. Bunsl npeacraienus O0yneBoi QyHKIIUH.
2. Tlowck cymecTBeHHBIX M (PUKTUBHBIX MIEPEMEHHBIX OyJIeBON (QYHKIINH.
3. DOKBHBaJEHTHbIE MpeoOpazoBaHus HopMyII.

Tema 5. Paziioskenue OyseBbIX (PyHKUMI 110 IepeMeHHbIM.

Paznoxenue OyneBoil QyHKIMH O OTHON EPEMEHHOI.

Paznosxenue OyneBoi (yHKIIMHU MO HECKOJIIBKUM MTEPEMEHHBIM.

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

[TocTpoeHne cokpaleHHbIX AU3bIOHKTUBHBIX HOPMAJIbHBIX (DOPM.

[TocTpoeHne cokpalieHHbIX TU3bIOHKTUBHBIX HOPMAJIbHBIX (hopM MeTonoM bieiika.
[TocTpoeHue cokpallieHHbIX U3bIOHKTUBHBIX HOPMaJIbHBIX (hopM MeTo10M KapT KapHo.

ouhkwndE

Tema 6. IlostHOTa M 3aMKHYTOCTBH CHCTeMbI OyJ1eBbIX (PyHKIMI.
1. MHccnenoBaHue CBOMCTB Onepanuy 3aMbIKaHUS.
2. TloctpoeHue 3aMbIKaHHs U1l CUCTEMBI OYJIEBBIX (DYHKIIUH.

Tema 7. Ioauunomsbl Kerajaxkuna.
1. Tloctpoenue monrHOMOB JKerankuHa 1 OyleBbIX QyHKIIHHN.

Tema 8. OcCHOBHBIE 3aMKHYThI€ KJIACCHI 0yJIeBOH aJredpsbl.

1. MHccnenoBanue OyieBbIX (PyHKIMI HA MTPUHAIEKHOCTh K OCHOBHBIM 3aMKHYTBHIM KJIac-
caMm OyJneBoi anreopsl.

2. IlpumeHeHue MpUHLMIA JBOWCTBEHHOCTH.
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Tema 9. IlosHoTa cuctembl OyiaeBbIX PYyHKIMIA.
1. HccnenoBanue cuctem OyneBbIX (PyHKINI HA GYHKIIMOHATIBHYIO TIOJHOTY.

Pa3nea 3. Cxembl n3 GyHKIMOHAJIBHBIX 3J1€MEHTOB.

Tema 10. Cunre3 cxem U3 GyHKIIHOHAJBLHBIX 3JIEMEHTOB.
1. Tlocrpoenue cxeM U3 GyHKIMOHATIBHBIX HJIEMEHTOB MUHUMAILHON CIIO’KHOCTH, peaju-
3YIOUIMX 33JJaHHYI0 OyJieBy (QYHKIIMIO B 3aJJaHHOM Oasuce.

Pasznen 4. Teopus rpados.

Tema 11. I'pa¢ u ero cBoiicTBa.
1. Bwuasl npencrasienus rpada.
2. Amnanmus rpada Ha ABYI0JIBHOCTD.
3. HccrnenoBanue u OICHKA Pa3IMYHBIX XapaKTEPUCTHK TpadoB.
4. W3omopdusm rpados.

Tema 12. CBsizHoCTh rpagdos.
1. Amnanu3s cBsI3HOCTH TpadoB.

Tema 13. JiiiepoBbI U TAMHJIBTOHOBBI I'Ppagbl.
1. Amnanu3 sinepoBocTH rpados.
2. AHaiu3 raMWIBTOHOBOCTH rpadoB.

Tema 14. Ilnanapuocts rpagos.
1. Tomeomopdusm rpados.
2. Awnanus mia"HapHOCTH rpadoB.

Tema 15. /lepeBbs.
1. HccnemnoBanue U OLIEHKA PAa3JIMUHBIX XapaKTEPUCTHK JEpeBa.
2. KoaupoBaHue nepeBbEB.

Tema 16. Packpacka rpagos.
1. HccnenoBaHue U OLIEHKU XpPOMATHUECKUX uncen rpados.

Paznen 5. O6001meHus 0ysaeBbIX QyHKIHIA.

Tema 17. [lceBno0y/ieBbl GyHKIUH U K —3HAYHASI JIOTHKA.
1. TIlpencraBnenue K —3HauHON QyHKIHMU QOpPMYITaMu.
2. Tlowck cymecTBeHHBIX M (PUKTUBHBIX MIEPEMEHHBIX OyJIeBON (YHKIINH.
3. DkBuBajeHTHbIC IpeoOpa3oBanust Gopmyn K —3HAUHOM JIOTHKH.
4. Pasznoxenune K —3HauHOM (QYHKIMH B TIEPBYIO U BTOPYIO (DOPMBI.

Tema 18. [TornoTa B K —3HA4YHOIT JIoTHKe.

1. HUccnenoBanue K —3HaYHBIX QYHKIMI Ha IPUHAUIC)KHOCTH K OCHOBHBIM 3aMKHYTBIM
Ki1accaM K —3HaYHOM JIOTHKH.

2. Hccnenosanue cucteM GyHKIUE K —3HAYHOI JIOTUKHU HA MOJTHOTY.

7. JIABOPATOPHBIE PABOTBI, IIPAKTUKYMub1

JlabopaTopHbie pabOThI HE IPEAYCMOTPEHBI YIEOHBIM TIIIAHOM.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
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KontponbHble pabOThl MPOBOIATCS Ha MPAKTHUECKUX 3aHATUSAX IOCTE M3Yy4YCHHUs OJIOKOB

TeM: Tociie pazaenoB “bynesa anredpa”, “Teopus rpado” (epBoit MoOBHHBI pazjaena) u “00600-
IeHus: OyneBbIX QYHKIUN .

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

16.
17.

18.

19.

20.

21.

22.

23.

Temaruka KOHTPOJIbHBIX pa60T OIpCACIIACTCA HpOfI,I[eHHBIM MaTcpraioM.

9. HEPEYEHbBb BOITIPOCOB K OK3AMEHY

OcCHOBHBIE MOHATHS TEOPUM MHOXKECTB. 3anaHue MHoxkecTBa. [lapamokc Paccena. Onepanuun
HaJ MHOXXECTBAMU U UX CBOMCTBA.

bunapusle otHomenuss. Komnosunus otHomenuii. CteneHb OTHOLIEHUA. SIIpO OTHOLIEHMS.
OOm1re cBOMCTBA OTHOLICHUH.

OTHOIIEHNS SKBUBAJIEHTHOCTH U UX CBOWcTBAa. OTHOILIECHMS NOPs/IKa U X CBOMcTBa. PemeTku.
[IpuMepsl pemeTox.

OcHoBHbIe KOMOMHaTOpHBIE 00BEKTHI. IlomMHOXKecTBa MHOXecTBa. Bbioopku. Pa3zmemienus
(mepectaHoBKH) 6€3 MOBTOPEHUSI U ¢ TOBTOpeHHEM. OCHOBHBIE cBolcTBa. [IpumMepshi.
Coueranus 0e3 OBTOpeHMs U ¢ oBTOpeHueM. OCHOBHBIE CBOicTBa. buHOMManbHAas TeopeMa.
Tpeyronsnuk Iackans. [Ipumepst.

[TonmuHomuaneHble K03 dunuenTsl. [TommHomuansHas Teopema. Ilpumepsl npuMeHeHMs.
Paz6uenus Ha nogmuoxectBa. KomOunatopusie uncina Ctupaunra 1 u 2 poga. @opmynsr ams
BbIuMcienus uncen Ctupiunra 1 u 2 pona.

Metoabl u3ydeHHs KOMOWMHATOPHBIX OOBEKTOB. [IpMHIMII BKIIOYEHUS M MCKIIOYEHUS.
dopmyna pemiera.

Ilonatue mnpousBomsmeit ¢ynkuuu. CpoiictBa npousBoadumMx QyHkuuil. [Ipumepsl
ucnosib3oBanus. PexyppentHsie cootHomeHus. Yncna Gubonayuu.

byneBa anrebpa. Ompenencnue OyneBodt ¢yHkiuu. Yucimo OyieBbIX QyHKOHMA OT N
nepeMeHHbIX. OCHOBHBIC BUJIBI MIpeICTaBlIeHIs OyneBor ¢pyHKuuu. [Ipumepsr.

OnemeHnTapHble OyneBbl ¢pyHkuuu. [lonstue Gopmynsl. Onepanus cynepno3uuuu. PaBeHCTBO
OyneBbIX (YHKIMHA W SKBHBAJICHTHOCTH (opmyin. [loHsTHE CyIecTBEeHHOW M (UKTHBHOM
IIEPEMEHHOM.

OcHoOBHbIE MpaBUJIa U TOXKJECTBA JJIs1 OyJIEBbIX (PYHKIIMM.

Paznoxenus OyneBoil pyHKIMM 10 0HOM nepemeHHOM. [IpumMepsl.

Pa3noxxenus 6yneBoil pyHKINY IO HECKOIBKUM IepeMeHHbIM. [IpumMepsl.

Onpenenenna K.H.®., [[LH.®. u cesasannsle ¢ Humu omnpexnenenus. C.K.H.®. u CJH.D.
CrnenctBus pazioxeHue 0yneBoil pyHKIMH 10 HECKOJIbKUM IepeMeHHbIM. [Ipumepsl.
Coxpawennsie [[.H.®. Metoas! noctpoenus cokpamenton . H.®. [Ipumepsr.

TynukoBele, MuHMManbHble W Kkpatdaimue J[.H.®. Meroasl nocTpoeHUs TYNUKOBBIX,
MUHMMaNIBbHBIX U KpaTdanmux J[.H.®D. ITpumepsr.

[Tonubie cucrembl. Teopema o mosHOTE JUIsl IBYX cucteM OyneBbix ¢yHkuui. leddepoBb
¢bynkuuu. [IpuMeps! NOTHBIX CUCTEM.

ITonmmaoMms! JKerankuHa. MoIHOCTE MHOKECTBA MOJIMHOMOB JKeraaknHa OoT N NEPEMEHHBIX.
Crnioco6s1 moctpoenus nonruoma XKerankuna. [Ipumepsl.

3amMbikaHue cucTeMbl OyneBbIx ¢yHKuuid. CBoiicTBa 3aMbikaHus. [IprMepsl 3aMKHYTBIX CUCTEM
OyneBbix QpyHkiuid. OCHOBHBIE 3aMKHYTHIE Kiacchl. [IpencraBnenus o pesynaprarax [locra.
Kmaccet T, m T,. Mommuocts T,, T,. 3amkmyrocts T,, T,. Ilpumepsr ¢yHkuui,

MIPUHAIEKANINX U HE IPUHAAIEKAIUX JaHHBIM KJIacCaM.
Knacc L. Mommuocts L. 3amknyrtocts L. Ilpumepsl dyHKIUH, NpuHAAIeKalux U HE
MPUHAIIEKAIIMX TaHHOMY KJaccy. JIeMMbl 0 HETMHEHHOM (DyHKIMH.

[lonsitne nBoiictBeHHON (yHkuuu. IlpunHnun nBoiicTBeHHOCTH. (CamMOJIBONCTBEHHOCTD.
IIpumepsl.
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24.

25.

26.

217.

28.

29.

30.

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

41.
42.

43.

44,

45.
46.

47.

48.
49.

Kmacc S. Mommnocts S. 3amkayTocTh S . IlpuMepsl (yHKIWH, NpUHAIICKANUX H HE
MpUHAIISKAIINX TaHHOMY Kiaccy. JleMMa o HecaMO1BONCTBEHHOM (hyHKIIMH.

Omnpenenenusi MPEANIECTBYIOMMUX HA00pOB W MOHOTOHHOCTH. Kiacc M . 3amkHyrocth M .
[Ipumepsl GyHKIUH, TpUHAAICKAMUX W HE MPHHAUICKANMX JaHHOMY Kiaccy. Jlemma o
HEMOHOTOHHOHN (PYHKIIHH.

Teopema [locta o nonnore. CreacTBus.

[Ipeanonnbie knaccwl B OyneBoit anredpe. CpoiicTBa. OnpenencHue 60a3uca CUCTEMbI OYyJIEBBIX
GyHKIHH.

Cxembl U3 (YHKIUMOHAJIBHBIX 3yieMeHToB. OmpezneneHust moitoca, 3nneMmeHnrta. OmnpeneneHue
norudeckoi cetu. OnpenencHue cxeMbl U3 (PyHKIIMOHAIBHBIX AJIEMEHTOB.

[lonstue OyneBol GYHKIUH, peaTu3yeMod cxeMol u3 (YHKIHMOHAIbHBIX 3JIEMEHTOB.
[Ipumepsl cxeM ©3 (QYHKIMOHAIBHBIX JJIEMEHTOB, PEATU3YIONINX HEKOTOPYI0 OyIeBy
GbyHKIHIO.

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

OJICMCHTOB, IIPUHAJICKAINX U HC HNPUHALJIC)KAIUX KIIACCy GO . TeopeMa O ITIOJIHOTCE.

CnoxHocth cxembl. [lpumep peamusanuu ogHOW OyneBod (YHKIMHM CXeMaMH W3
(GYHKLIMOHATBHBIX 3JEMEHTOB pa3Hoil cioxkHocTu. DyHkius IllenHona. OcHoBHas 3aaaya
cunte3a. CTanaapTHbIN Oa3uc.

[Ipocreiimue meToabl cuHTe3a. MeToa Ha ocHoBe MozaenupoBanus C.[[.H.O.

[Ipocreiimue MeToibl cuHTE3a. METO1 Ha OCHOBE Pean3allii BCEBO3MOXKHBIX KOHBIOHKIIMM OT
N HmepeMEeHHBIX.

Meron cunresa llleHHOHA.

AcuUMITOTHYECKM HAWITy4lInii MeTos cuHTe3a Jlynanosa. CinencTsus.

Teopust rpacdoB. OcHoBHblE ompeneneHusi. Buapl rpadoB. Dmementsl rpadon. CrocoObr
npencrasiaeHus rpagos. Teopema Ditnepa s cymmbl creneHe BepiuH rpaga. [Ipumepst.
[Tomuble u cBsizHble Tpadel. OcHoBHBIE ompeneneHus. [lonsrtue cBs3HOCTH. KOMIOHEHTHI
cBsi3HOCcTU. Touku couneHenus. BepumunuHass u peGepHas cBsa3HOCTb. Ilpumepsl. Hexkotopsie
COOTHOIIEHUS /1715 TpadoB.

JiBynonbHble rpadsl. Kpurepuii aBynonsHocTH rpada. Onepanuu Haja rpadamu. [Ipumepsr.
MapuipyThl, LIETH, ITUKIIBI, KOIUKIBI. OCHOBHBIE ONpeeeHus. DIIepoB UK. DUIepoB rpad.
CaoiictBa »itnepoBa rpaga. Ouenka ud,,,ucia 3inepoBbix rpados. [Ipumepsl.

Onenka umcna pebep rpada dvepe3 YHMCIO €ro BEpIIMH W KOMIIOHEHT CBSI3HOCTH. Mepa
CBSI3HOCTH.

Teopema MeHrepa.

PaBuble u u3omop¢ubie rpadsl. Ilpumepsl. Onenka uucina Hen3oMopdHBIX rpadoB Ha P

BEpIIMHAX, HAa ( peOpax.

VYknanka rpadoB B TpexMepHOM NpocTpaHcTBe. Teopema 00 yI0KMMOCTH KOHEUHOro rpada B
TpeXMEpPHOM IpocTpaHcTBe. [IOHATHS MIIOCKOCTH U MIIaHAPHOCTH rpada.

DiinepoBa xapakrepructuka. Dopmyna Diinepa 1s CBA3HOTO MiaHapHoro rpada. CreacTBus us
bopmysl Ditnepa.

Onepanus noapaszaenenus pedpa u romeomoppHocts. Teopema [lonTpsaruna — Kyparosckoro.
ITonsatue oprpada. OcHoBHble ompeneneHus. CBs3b oprpada ¢ OMHAPHBIMU OTHOIICHUSMH.
Oprpad 1 yacTuyHOE yNOPSAOUMBAHHE.

O6xox rpada. AMropuT™Mbl MOMCKA B IUPUHY W ToMcKa B riryOmHYy. CBOMCTBa alrOpHUTMOB
o0xoa rpada.

Packpacka rpadoB. XpomaTudeckoe YUCIIO U €ro OLeHKH. TeopeMa o ISATH KpacKax.
Omnpenenenue aepeBa. CBoiicTBa nepeBbeB. Buabl nepeBbeB. Omneparus koaupoBanus. OneHKa
qrclia HeU30MOP(HBIX KOPHEBBIX J€PEBbEB HA [ BEPILMHAX.
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50.

Kparuaiimmii  octoB rpada.

KpaT4aiiliiero octona rpada.

51.

OcHoOBHBIE OIIpEAEICHHUS.

[Ipencrasnenue nceBaoOyneBbix GyHkmuii psaamu Oypobe.

52.

HepeMEeHHBIX. DiieMeHTapHbIe K —3HauHbIC QYHKIHH.

53.

Cxema anropurmMa IOCTPOEHHUS
[IceBnoOyneBbl ¢yakiuu. OcHOBHBIE ompenencHus. CBoicTBa TCEBAOOYIECBBIX (YHKITUH.
k —3naunas noruka. Onpenenenne K —3naunoi ¢pyukuun. Yucno K —3HauHblX GyHKIMH OT N

[Mousitue popmyitsl B K —3Haunoi joruke. Oneparust cyneprno3unui. PaBeHcTBO K —3HAYHBIX

GbyHKUHMI 1 SKBUBATICHTHOCTH (hopMyst. OCHOBHBIC MPaBHJIA M TOXKICCTBA K — 3HAYHOMN JIOTHUKH.

54.
55.

[MonuoTa B K —3HauHOI jtoruke. [IpuMepbl MOTHBIX CHCTEM.
PacrioznaBanue moiaHOTHI B K —3HauHOW sormke. OCHOBHBIC OIMpeneneHus. Teopema o

CYIECTBOBAHWM aJrOPUTMa PACIO3HABAHMS IIONHOTHI B K —3HawHOi Jsoruke. Teopema o
BBIJICJICHMY KOHEYHOM MTOJIHOW MOJACUCTEMBI JUISl IIOJTHOM CUCTEMBI.

56. 3aMKHYTOCTB

B K —3HauHO# JorHKE.

(GyHKIIMOHATILHOW MOJIHOTE.

57.
58.

3aMKHYTbIE  KJIacChl.

CymectBeHHbIe (yHKIMU. JIEMMBI O CYIIECTBEHHBIX (DYHKIIHSIX.
Kputepuii monHoTs! S16710HCKOTO crucTeM OyaeBbIX GyHKIMIA K — 3HAYHON JIOTHKH.

10. CAMOCTOSATEJIBHASA PABOTA CTYAEHTOB

®dopma 00yueHus ouHas

Teopema KysHenosa o

Haseanue pasge- | Bug camocrositesibHOM padoThl (npopadbom- | Oobem B | Popma KOH-
JIOB U T€EM Ka yueOno020 mamepuana, peuienue 3a0ad, gacax TpoOJis
pegepam, 0oknao, Konmpoavnasn pavoma, (nposepxa pe-
no020moeKa K coaue 3auema, IK3ameHa u op.) uieHua 3aoau,
pedpepama u
op.)
1.Onementei Teo- | IIpopaboTka yueOHOro MaTepHaia, IoAroToBka | 17 OK3aMeH, Mpo-
pyHA MHOXECTB. K cIaye 3a4era, pelIeHue 3a1a4 BepKka 3a1a4
peLICHUS
2.Kombunaropusie | [IpopaboTka yueOHOr0 MaTepuana, moarotoska | 10 OK3aMeH, Ipo-
06TxveI<TH A nx K cade 3a4eTa, pelIeHue 3aaa4 BepKa 3aJ1a4
CBOMCTBA. pelneHus
3.Pexyppentnbie | [IpopaboTka yueOHOTO Marepuana, moaroroska | 10 OK3aMeH, Mpo-
COOTHONIICHHS U K cIaye 3a4dera, pelIeHue 3a1a4 BepKa 3a1a4
IIPOM3BOISIIINE penienus
(GyHKITIH.
4. bynesa Gpynkuus | [IpopaboTka yueOHOro MaTepHaia, IOATOTOBKA | 5 DK3aMeH, Mpo-
Y €€ CBOMCTBA. K cIaye 3a4dera, pelIeHue 3a1a4 BepKa 3a1a4
peLICHUS
5.Paznoxenue O0y- | [IpopaboTka ydyeOHOrO MaTepuaiia, MOAroTOBKa | 5 DK3aMeH, Npo-
JNIEBBIX (yHKIMH K cade 3a4eTa, pelieHue 3a1ad BEpKa 3a1a4
10 ICPEMCHHBIM. pemenus
6.IToctpoenne co- | [IpopaboTka yueOHOro MaTepuana, MoAroToBka | 4 DK3aMmeH, Mpo-
KPAILCHHbIX K Caye 3a4yera, peuieHue 3a1aqy BEpKa 3a/1a4
JU3BHOHKTUBHBIX peIHeHI/ISI
HOPMAJIbHBIX
dhopm.
7.IlonHoTa U 3a- [IpopaboTka yueOHOTO MaTepuana, HoAroToBka | 4 DK3aMeH, Mpo-

MKHYTOCTb CHCTE-
MBI OyJIEBBIX
byHKIUA.

K caa4€ 3a4cTa, pCIICHUEC 3a1a4

BEpKa 3aja4
peleHus
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8.ITonmnHombt JKe- | [IpopaboTka yueOHOrO MaTepuaia, MOAroToBKa | 4 OK3aMeH, 1po-
rajlKuHa. K cade 3a4eTa, peluieHue 3aaaq BEpKa 3aJ1a4
pelLIeHus
9.0cHOBHBIE 3a- [IpopaboTka yuebHOrO MaTepuaia, HOAroToBkKa | 4 OK3aMmeH, Npo-
MKHYTBIC KJI4CChL | Kk crade 3a4yeTra, pelICHHUE 3a1a4 BEpKa 3a1a4
OyreBoit anreOpsl. penIeHus
10.ITonxoTa cu- [TpopabGoTka y4eOHOrO MaTepuaia, HOAroToBKa | 4 DK3aMeH, Ipo-
CTeMbI OYJICBBIX K cJjade 3a4yeTa, pelieHue 3anad BEpKa 3aJ1a4
(G YHKITHHA, peuienus
11.Cxema uz one- | [IpopaboTka yuebHOro Marepuana, nmoaroroska | 10 OK3aMmeH, 1po-
MEHTOB (YHKLHO- | K c/laue 3a4€Ta, pEIleHHe 3a1a9 BEpKa 3aJ1a4
HaJ'II:HBIX U ee penieHus
CBOIICTBaA.
12.Cunres cxem u3 | [IpopaboTka yuebHOro Marepuana, moaroroska | 10 OK3aMmeH, Npo-
(QYHKIMOHAIBHBIX | K cjaue 3a4eTa, pemenue 3ana4 BepKa 3a1a4
3JIEMEHTOB. pelieHus
13.I'pad u ero [TpopaboTka yueOHOr0 MaTepuaia, IoAroToBka | 4 DK3aMeH, Mpo-
CBOMCTBA. K ciade 3K3aMeHa, pelleHue 3a1a4 BE€pKa 3aJ1a4
peleHus
14. CBs3HOCTD IIpopaboTka yueGHOrO MaTepuaia, MoAroToBka | 4 OK3aMmeH, 1po-
rpaos. K c1a4ye dK3aM€EHa, PELICHHUE 3aa4 BEpKa 3a1a4
pelIeHus
15.3iinepoBsl 1 ITpopaboTtka yue6HOTO MaTepuana, MoAroToBKa | 2 DK3aMeH, Ipo-
TaMWIbTOHOBBI K cia4e 3K3aMeHa, pelleHue 3a1a4 BEpKa 3aJ1a4
rpapi. peuenus
16.Ilnanaprocts | IIpopaboTka yueOHOrO MaTepuasna, HOAroToBka | 4 OK3aMeH, 1po-
rpagos. K cIlayue 3K3aMCHa, pelIeHue 3a1a4 BEpKa 3a1a4
peleHus
17.lepeBbsi. ITpopaboTka yueGHOrO MaTepHaia, MoAroToBka | 4 OK3aMmeH, Npo-
K C/la4€ DK3aMeHa, pelIeHne 3a1a4 BEpKa 3a/1a4
peleHust
18.Packpacka [TpopaboTka yue6HOTO MaTepHana, MOAroToBKa | 2 DK3aMeH, Mpo-
rpaos. K cIave dK3aMeHa, pelIeHue 3aaa4 BEpKa 3a1a4
peleHus
19.IlceBnobynessr | [IpopaboTka yueOHOro Marepuana, moaroroska | 10 OK3aMeH, Ipo-
yHKIMK 1 K cade 3K3aMeHa, pelIeHue 3a1a4 BepKa 3aJ1a4
K —3Haunas peleHus
JIOI'Ka.
20.ITomHoTa B ITpopaboTka yuebHOrO MaTepuana, moaroroska | 10 DK3aMeH, Mpo-
K —3HauHoii 110- K cllaye dK3aMeHa, pelIeHne 3a1a4 BEpKa 3a1a4
THKE. penieHus

11. YYEBHO-METOJJMYECKOE U HWH®OPMALIHWOHHOE OBECIHEYEHHUE

JAUCHUIIJINHBI
a) CnucoK peKoMeHIyeMoil TuTepaTypsbl

OCHOBHad

1. CynmommaroB, C.B. JluckperHas MaTeMaTHWKa : Yy4eOHHMK W TPAKTHKYM JUJIsl BY30B /
C. B. Cynomnnaros, E. B. OBunHHUKOBAa. — 5-€ W31., uchp. u gomn. — Mocksa : M3naTens-
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ctBO IOpaiir, 2022. — 279 c. — (Bricuiee obpa3osanue). — ISBN 978-5-534-00871-5. —
Texkcr : omektpoHnbld // OOpazoBatenbHas tuiatrpopma FOpait [caiit]. —
URL: https://urait.ru/bcode/488927

JuckperHas MareMartuka : ydeObHoe mocobue mis By3oB/ JI. C. AHanuveB [ ap.]; mon
Hayunor penakiueit A. H. Cecexkuna. — Mocksa : W3parensctBo IOpaiit, 2022. —
108 c¢. — (Boicmiee obpazoBanue). — ISBN 978-5-534-08214-2. — TekcT : 31eKTPOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492307
lNamkoB, C. b. JluckpeTHas MaTeMaTHKa : y4eOHUK U MpakTUKyM s By3oB / C. b. ["amkos,
A. Bb. ®ponoB. — 3-e¢ u3a., ucnp. u gon. — Mocksa : HU3narensctBo FOpaiit, 2022. —
483 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 3MeKTpOHHBIH //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489165

JAOINIOJTHUTEJIbHAA

1.

COopHuK 3amay 1o Beiciieii Marematuke B 4 4. Yacth | : yueOHOe mocobue st By30B /
A. C. IlocnienoB [u ap.]; nmon pemakumeir A. C. IlocmenmoBa. — Mocksa : M3narenscTtBo
FOpaiir, 2022. — 355 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-02075-5. — Tekct
:  omekTpoHHbIM  //  OOpasoBarenpHas  1wiarpopma  FOpaitir  [calt]. < —
URL: https://urait.ru/bcode/490873

COopHuK 3amau 1o Beiciieii Maremaruke B 4 4. Yacte 2 : yueOHOe mocoOue jyisi By30B /
A. C.IlocnienoB [u np.]; mon penakiued A. C. IlocnenoBa. — MockBa : M3narenbcTBO
FOpaiit, 2022. — 253 c. — (Bricmiee obpazoBanue). — ISBN 978-5-9916-7929-9. — Tekcer
: anekTpoHHeld  //  OOpa3zoBatenbHas  miargopma  FOpait [caiiT]. —
URL: https://urait.ru/bcode/490874

COopHuK 3amay 1o Beiciieii MaTematuke B 4 4. Yactp 3 : yueOHOe mocobOue st By30B /
A. C. IlocnienoB [u ap.]; nmox pemakumeir A. C. IlocnenoBa. — Mocksa : M3narenscTBo
FOpaiir, 2022. — 395 c. — (Bricmee oopazoBanue). — ISBN 978-5-9916-7930-5. — Tekct
:  omexkTpoHHbIA  //  OOpazoBarenpHas  1wiarpopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/490871

COopHuK 3amau 1o Beicuieii Maremaruke B 4 4. Yacte 4 : yueOHOe mocoOue Jyisi By30B /
A. C.IlocnienoB [u ap.]; non pemakuueir A. C. IlocnenoBa. — Mocksa : M3narenbcTBo
FOpaiit, 2022. — 218 c. — (Bricuiee oopazoBanue). — ISBN 978-5-9916-7931-2. — Teker
:  onekTtpoHHeld  //  OOpasoBarenbHas  1iatpopma  IOpaiit  [caiit]. ——
URL: https://urait.ru/bcode/490872

MuxeeBa EnnzaBera AnekceeBHa. JluckpeTrHasi MaTeMaTHKA : yue0.-METO/. MOCOOUe s
1 u 2 kypcoB (ax. MmaTeMaTUKu U HHPOpM. TexHosioruii / Muxeesa EnnzaBera AnekceeBHa;
Yal'Y, ®dak. MaTeMaTUKu U UHGOPM. TEXHOJOTHH. - YibsHoBcK : Yal'V, 2008. - 3arm. c
skpaHna; Meercs meu. aHaior. - DIeKTpoH. TekcToBbie AaH. (1 ¢aiin : 4,63 MO). - Tekcr :
snektponHsIit. http://lib.ulsu.ru/MegaPro/Download/MObject/221

MuxeeBa EnuzaBera AnexceeBHa. BBegeHne B JUCKPETHYI0 MAaTEeMATHKY : yue0. mocooune
st 1 kypea ¢ak. MatemaTuku U uHGopM. TexHonoruii. Y. 1 / Muxeea EnuzaBera Anekce-
eBHa; Yiul'Y, ®MulT. - Yaeauosck : Yul'V, 2013. - Nmeercs ned. aHanor. - DJIEKTPOH.
TekcToBele gaH. (1 gaitn  : 6,75 Mb). - Tekct :  DIEKTPOHHBIN.-
http://lib.ulsu.ru/MegaPro/Download/MObject/240

MuxeeBa EnuzaBera AnexceeBHa. BBeleHHe B JUCKPETHYIO MATEMATHKY : yuel. mocobue
st 1 kypea ¢ak. mareMatuku, HHQopM. U aBuall. TexHosoruil. Y. 2 / Muxeesa Enuzasera
AnekceeBHa; Yial'V, ©DMUUAT. - YabsHoBck : Yal'V, 2016. - 3arn. ¢ sxpaHa. - DJIEKTPOH.
TekctoBele  gaH. (1 gaitn  : 1,48 MO). - Tekcr :  3IEKTPOHHBII.-
http://lib.ulsu.ru/MegaPro/Download/MObject/248

Dopma A Crpanuna 14 u3 16



https://urait.ru/bcode/488927
https://urait.ru/bcode/492307
https://urait.ru/bcode/489165
https://urait.ru/bcode/490873
https://urait.ru/bcode/490874
https://urait.ru/bcode/490871
https://urait.ru/bcode/490872
http://lib.ulsu.ru/MegaPro/Download/MObject/221
http://lib.ulsu.ru/MegaPro/Download/MObject/240
http://lib.ulsu.ru/MegaPro/Download/MObject/248

MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO

. N Dopma
VIbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

Y4eOHO-MeTOAuYeCKast

1. FOpvesa O. J]. Meroauveckue YyKa3zaHUS IS CaMOCTOSTEIbHOW pabOThl CTYIACHTOB IO
TUcHUIUinHe «/luckpeTHas maTemarukay JUisl CTYIACHTOB OakajaBpuara I10 HaIpaBlICHUSM
09.03.03 «IIpukmamnas wuHpopmaTtuka», 02.03.03 «Maremaruueckoe oOecreueHue U
aIMUHUCTPUPOBaHNE MH(POPMAMOHHBIX cucTeM», cnenuanbHocTedl 10.05.01 «KommbrorepHas
6e3omacHocThy, 10.05.03 «MubopmarmonHas 0€30MacCHOCTh aBTOMATHU3UPOBAHHBIX CUCTEM» /
O. 1. IOpbeBa; Yal'Y, ®@ak. matemMaTuKu, UHPOPM. U aBHAIl. TEXHOJOTUHN. - YIIBSHOBCK : Yil'V,
2019. - 3arn. ¢ skpana; HeomyOmrukoBaHHBIN pecypc. - DIEKTPOH. TeKCToBbIe naH. (1 daiin : 554
KB). - Tekcr : anexrponsnsiit. http://lib.ulsu.ru/MegaPro/Download/MObject/5693

CornacoBaHo:
- —
HIHPEKTOP HB /__ BYPXAHOBA M- M. / , / 11.05.22
JIO/KHOCTD COTPYAHHKA Hay4HOH OMO/IHOTEKH DPHUO no¥ce

0) [IporpammHoe obecnieueHune

Jliis oOpa3oBaTesbHOTO Mpolecca o JaHHOM AUCHUILUIMHE HeoOXoauM cranuoHapHbli kinace [1K ¢
YCTaHOBJIEHHBIM CJIEYIOIIUM IIPOrPaMMHBIM 00€CTIEUEHUEM:
MoitOduc Crannaptaelii, AnbT Pabouas cranmus 8.

B) [IpodeccuonasibHbie 6a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Ludposoit obpazoBarenbHblil pecypc IPRsmart: snekrponHO-0MOIMOTEYHAs cUcTEMa :
caur / OOO Komnanuss «Au Ilm Ap Memma». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum mocryma: st 3apeructpup. mosb3oBateneii. - Tekcer @ anek-
TPOHHBIN.

1.2. O6pasoBarensras miathopma FOPAUNT: o6GpasoBaTenbHblii pecypc, SIeKTpOHHas 616-
muoteka : caiit / OOO DiextponHoe m3matenbctBo FIOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum nocrtyma: 1sist 3aperucTpup. moib3oBareneii. - TeKCT : 371eKTpOHHBIIA.

1.3. ba3a mansbix «2nexTpoHHas Oubinoreka texHuueckoro BY3a (OBC «KoncynbranT
CTYAEHTa») : DJEKTpOHHO-Oubnuoreynas cuctema : caiit / OOO Ilomutexpecypc. — Mocksa,
[2022]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum focTymna: 1jist 3aperucTpup.
[IOJIB30BaTENEH. — TEKCT : AIEKTPOHHBIN.

1.4. OBC Jlanp : anekTpoHHO-OMOMMoTeuHast cuctema : cadt / OO0 DBC Jlanp. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum noctyma: [uisi 3aperucTpup. moib3o-
Barenen. — TeKCT : 2JIEKTPOHHBI.

1.5. OBC Znanium.com : 31neKTpoHHO-O0ubIHoTeuHast cuctema : caiitr / OOO 3HaHuyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Peskxum mocTyma : Uit 3aperuCTPHp. MOJIb30BaTe-
ned. - TeKCT : DJIEKTPOHHBIN.

2. ®enepasibHas rocyiapcTBeHHast uHgopmannonHas cucrema «HanuonaabHas djek-
TPOHHAs OU0JIMOTEKA) : dIIeKTpoHHAsI OnbnmoTteka : caiit / ®I'BY PI'b. — Mocksa, [2022]. — URL:
https://H36.pd. — Pexxum goctymna : 1s Hojab30BaTeNell HayuyHo OnOinoTeku. — TeKcT : 3JeKTpoH-
HBIH.

3. SMART Imagebase : nayuno-uadopmarmonnas 6a3a manaeix EBSCO // EBSCOhost :
[mopran]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pesxum A0CTyMa : JUIss aBTOPHU3. MOJIb-
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3oBareneil. — M3o0pakeHue : 3J1eKTPOHHBIE.

4. ®enepajibHble HHPOPMALMOHHO-00pPa30BaTe/bHbIE OPTAJIbI:

4.1. EnuHOoe OKHO JIOCTyIa K 00pa3oBaTeabHbIM pecypcam : (enepanbhbiii mopran . — URL:
http://window.edu.ru/ . — TeKCT : 3JIEKTPOHHBIIA.

4.2. Poccuiickoe obpaszoBanue : henepanbHbiii noptan / yapeaurenb OIAY «DULTO». —
URL.: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.

5. O6pa3oBareiabHblie pecypebl Yal'y:
5.1. DnekTponHas 6ubnuoTeuHas cucrema Yial'V : mMomyns «QnekTpoHHas oubmuorexkay ABUC
Mera-ITPO / OO0 «/lata Dxcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxum noctyna :
JUTS TIOJTb30BaTelIed HayqHOU OMOIMOTEKH. — TEKCT : AIEeKTPOHHBIH.

CormnacoBaHo:
3am.uau. YUTuT / _KinoukoBa A.B. / ; ; ;2 )/ 11.05.2022
JOKHOCTE COTpyaHiKa YATHT ®UO / 7 fi6hruck nara

12. Mamepuanvno-mexuuueckoe odecneuenue OUCUUNTUHDL
AymuTtopun i1l IPOBEACHUS JICKIUH, CEeMUHAPCKUX 3aHATHM, sl IPOBEIEHUS TEKYIIETo
KOHTPOJISI U TPOMEXYTOUHOM aTTeCTally, IPYNIOBbIX U UHAUBUIYAJIbHBIX KOHCYIbTALIUM.
AyIuTopuH  YKOMILJIEKTOBaHbl — CIELUATU3UPOBAHHONH MeOenbto, y4eOHOW  JIOCKOM.
[Momemenus st caMocTosATeNbHOM padoTel odecrieuensl Wi-Fi ¢ moctynom k cetn «MHTEpHETY,
3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTEIbHOM Cpeie, HIeKTPOHHO-OUOINOTEYHOH cucTeMe.

13. Cneyuanvuvie ycnogus 011 00y4arouuxca ¢ 02PAHUYEHHBIMU 803MONCHOCHAMU 300P08bs

B cimysae HeoOXomumocTH, OOydYamOMIMMCS M3 YHCIA JIMI C OTPAHHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI (I10 3asIBJICHUIO 00YYaroIIerocs) MpeiaraloTcs CleayIolue BapHaHThl
BOCTIPUATHS HHPOPMAIIUH C YICTOM MX WHIMBHIYATLHBIX ICUXO(U3HIECKUX 0COOCHHOCTEH:

— ISl ULl ¢ HApyUICHUSIMHU 3pEHHS: B MeYaTHON (GopMe yBelnMueHHBIM MIpu(TOM; B dopme
JIEKTPOHHOTO JOKYMEHTA; WHIUBHIyaJIbHBIC 3a/IaHUS U KOHCYJIBTAIINN;

— A ALl C HApYIICHUSIMH CIIyXa: B TeYaTHOW (hopMe yBeNWYEHHBIM HMIPUPTOM; B Gopme
JIEKTPOHHOTO JOKYMEHTA; WHIUBHU/IyaJIbHBIC 3a/IaHUS U KOHCYJIBTAIINN;

— JUIsL JUI C HapyLIIEHUSMHU OIOPHO-ABUTATEIBHOIO ammapara: B MedaTHOW dopme
YBEJIMYEHHBIM MIPUPTOM; B (OpME DIIEKTPOHHOTO JIOKYMCHTA, WHIAMBHIYAIbHBIC 3aJaHUS W
KOHCYJIbTAIIHH.

B cinyuae HEOOXOIUMOCTH HCIOIB30BAHUS B YYEOHOM MPOIIECCE YACTUYHO/MCKITIOUUTEIHHO
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHONOTUH, opranu3anus pabotsl [IIIC ¢ oOyyaronmmucs c
OB3 u uHBanuzamMu npeaycMaTpUBaeTCs B AJIEKTPOHHONW HH(POPMAIMOHHO-00pa30BaTeIbHON
Cpelie C Y4eTOM MX WHANBUAYAIbHBIX MCUXO(U3MUECKUX 0COOCHHOCTEH.

PazpaboTaux Oleess- JOoylee IOpbeBa O.]1,
fionmyce ! JIOJDKHOCTB DOHUO
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