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MUHHCTepPCTBO HAYKH U BhICLIEro o6pa3oBanust PO dopma
Y IbSIHOBCKUI TOCY/JapCTBEHHBIN YHUBEPCUTET pM
@-Pabouast nporpamma Io JUCLAIINHE
1. OE/JIN U 3AJAYN N3YUYEHUSA JUCLHUITVIMHBI
HEJII/I ocBoeHus JAUCIUII/IMHBI: «,HI/ICKPETH&H MaTeMaTHuKa» - O3HaKOMJIeHue

oOyyaromuyxcsi ¢ QyHAaMeHTalbHBIMUA pa3/je/iaMi JUCKPETHOW MaTeMaTHKU: OCHOBaMU OOILei
KOMOWHATOPUKHU, Oy/IeBOM anreOphI U ee TIPUIOXKEeHUH, Teopun rpadoB U K -3HAUHOM JIOTWKH.

3aiaur 0CBOEHUA JUCIUTLIUNHBI:

- pa3BUTHe y CTY/IeHTOB COOTBETCTBYIOIMX OOIIEKY/IbTYPHBIX, MPO(eCcCHOHATbHBIX U
rpoeccroHaNbHO-CIIeLMaTu3uPOBaHHbIX KOMIETEHLIMH;

- BOCIMTaHME y CTy/IeHTOB MaTeMaTHUueCKol ¥ TeXHUUEeCKOW KyJ/IbTYpbl;

- YyeTKOe OCO3HaHWe HeOOXOAUMOCTH U Ba)KHOCTH MaTeMaTUuecKoW TOATOTOBKHU Jisi
CrieLiManycTa TeXHUYeCKOro npogus;

- 03HaKOMJIeHHe C OCHOBHBIMU 00BEKTaMH U MeTOJaMU JUCKPeTHOW MaTeMaTHKH, a TakKe
WX TIPWIOKEHUSIMA  JiII  PelleHWs pPa3IWuHbIX 3a7ad, TpeOyIOIMX TpUMeHeHHs
BBIYHC/IUTE/IbHBIX CPeJCTB;

- pa3BUTHe HAaBHIKOB OOpaIlleHHWs] C JUCKPETHbIMHA KOHCTPYKLUSMHU U yMEHHS CTPOHTb
MaTeMaTUuecKue Mo/jiesii 0ObeKTOB U TPOLIeCCOB, C KOTOPBIMU CTYZeHT Oy/eT UMeThb [ie/io B
x0/ie cBoel rpodecCcruoHaIbHON JesiTe/IbHOCTH;

- ¢opmupoBaHue y Oyaylero creryanyicra B 006s1aCTU KOMITbIOTEpHOM 0e3oracHOCTH
TaKUX KauecTB, KaK CTPOrOCTb B CY’XK/EHHSIX, TBOpPUYECKOe MbIlIeHHe, OpraHW30BaHHOCTb U
paboTOCIIOCOOHOCTD, AUCLUTTMHUPOBAHHOCTb, CAMOCTOSITE/TbHOCTh Y OTBETCTBEHHOCTb.

2. MECTO JNCIIMIVVINHBI B CTPYKTYPE OIIOII

HOucturuiiHa  «/[dcKpeTHass MaTeMaTHKa» OTHOCUTCA K oOsi3arenbHOM uyactu biioka 1
«ducuumuuabl  (Mogynu)» OcHoBHO# TIpodeccronanbHoit O6pa3oBartesibHoM [IporpamMmbl 110
cnetasbHocTd 10.05.01 «KommbioTepHasi 0e30MacHOCTb», CrelMaau3aius «MareMaThyeckue
MeTo/Ibl 3aiuThl MHGopMaLyn» (51.0.1.1.22)

OucuuruivHa yuTaeTtcsi B 1-oM ceMecTpe CTy/ieHTaM 1-ro Kypca 04HoM (opMbl 0OyueHUs!.

,H]IH €e yCIleIHOoro H3y4deHusa H@O6XO,ZLI/IMI>I 3HaHUA W yMeEHUA, HAaBbIKM W KOMIIETEHLIVH,
HpI/IO6peTEHHBIe B pe3yJ/ibTaTeé OCBO€HHA MLIKOJIBHOI'O KypCa MadTE€MATHKH, a4 TaKXXe HEKOTODBIX
pa3fiejioB MaTeMaTUYE€CKOI'0 dHa/IM3a U a]'IFE6pr.

Pe3ysibTaTbl OCBOEHHSI AUCLUIUIMHBI OyAyT HeoOXoJuMbl [Jisi AajbHeMIero rporecca
o0yueHHsT B paMKaxX I[I03TartHOrO (OPMUPOBAHUSI KOMIIETEHIMM TIpU W3YYeHHUH CJieyHOIUX
CreLaJbHbIX AUCLIATIIVH:

* Maremarnyeckas J0TvKa U TeOpHsi a/irOPUTMOBI
¢ MeTo/pbl IPOrpaMMHPOBAHUS

*  OcHOBBI MH(OPMALIMOHHOM 6€30T1acHOCTH

®  {I3bIKM NpOrpaMMHPOBAHUS

* Mogenu 6e30MacCHOCTA KOMITBIOTEPHBIX CUCTEM
* MogenvpoBaHue HH(OPMALIMOHHBIX MPOLIECCOB

Y MHOTHX JPYTHX, a TaKkKe [Is MTPOXOXKAeHHsS Y4eOHOU, MPOU3BOACTBEHHOW U TIPeAJUITTIOMHOM
MPAaKTUK, TOCYJapCTBEHHON UTOTOBOM aTTeCTal|uH.

3. IIEPEYEHbD IJIAHUPYEMBIX PE3Y/IbTATOB OBYUEHMSA
NUCIHMIUIVHE (vmoaymo), COOTHECEHHBIX C IUIAHUPYEMBIMU
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PE3YJIbTATAMU OCBOEHHNSA OBPA30BATE/IbHOM ITPOT'PAMMBI

HpOL[ECC H3ydyeHUs JUCHUITIMHBI HallpaBJ/IEH Ha d)OpMI/IpOBaHI/Ie cleayrmmux KOMHGTEHL{I/IﬁZ

Ko/ 1 HauMeHOBaHMe
peain3yeMoi KOMIeTeHI[U!

ITepeueHb MUIAHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 10
AUCHUIIMHE (MOJYJ/I10), COOTHECEHHBIX C UHANKATOpPaMH
JOCTH)KeHHsI KOMIIeTeHI[UuH

OIIK -3 Crioco6eH Ha OCHOBaHUH
COBOKYITHOCTA  MaTeMaTUYeCcKuX
MeTO/IOB pa3pabaTbIBath,
000CHOBBIBaTh M peann30BbIBATH
MpoLleAiypbl  pellieHdst  3a7iay
rpodeccruoHa/IbHOM
JesITeIbHOCTH

3HaTh:

- OCHOBHBIE TIOHSITUSI TEOPUU MHOYKECTB;

- OCHOBHBbIe KOMOWHATOpDHBbIE OOBEKTBI U METOMbl UX
W3yueHwus;

- TIPUHLIUI BK/TFOUEHHS U UCK/TFOUeHUSsI;

- anmapar NpOM3BOAAIMX GYHKUUA M peKyppeHTHBIX
COOTHOIIIeHHI;

- MareMaTW4yeCKWM armapaT
TIPUJIO>KEHUS;

- OCHOBHbIe TIOHSTHS U alTOPUTMbI TeOpUH rpados;

- OCHOBHbIE Pe3y/bTaThl U MP0o0/ieMbl K - 3HAYHOM JIOTHKH.
Ymern:

- WCTOJIb30BaTh arrapar AUCKPeTHOW MaTeMaTWKU, B TOM
yKcje TPUMEHATh arnmapaT IPOW3BOASLMX (YHKIMA U
PeKypPPEeHTHBIX COOTHOIIIeHUH JJIst peliieHust
TiepeurC/IUTeIbHBIX 3a/iay;

- HaxXxOJWTh TIpe/iCTaB/ieHWe U UCC/e[ioBaTb CBOMCTBA
OyneBbIXx W MHOTO3HAaUHbIX GYHKIUK dopMynamMu B
pa3/IMUHBIX Oa3ucax.

Biaaetsn:

- HaBbIKAMU TIDUMEHEHUsl Si3blka M CPeACTB JUCKPETHOM
MaTeMaTHKW;

- HaBbIKaMU MPAKTUUeCKOT 0
MaTeMaTHUUeCKUX MeTO/I0B JMCLIUTUIMHBI
KOHKPETHBIX 3a/iau.

OyneBoii anreOpbl W ero

HCI0/Tb30BaHUs
IIpU  peLleHUU

4. OBIIAA TPYAOEMKOCTDH JUCIIUII/IMHBI

4.1. O0beM JUCIUIUTAHBI B 3aueTHbIX eAuHMIlax (Bcero): 4 3ET (144 yaca)

4.2. O0'beM JUCIMIIIHHBI TI0 BU/JaM yu4e0HoM padoThI (B yacax):

KonryectBo yacoB (opma oOyueHws: OUHas )

Buj yueOHOM paboThI Bcero no ni1any B 1.4. mo cemecTpam
1
1 2 3
KoHTtakTHas paboTa 72 72/72%

o0yuaroImxcs ¢
TriperiojiaBaresjieM B
cootBeTcTBUE C YII
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AyIUTOpHBIE 3aHATHS 72 72/72%
Jlekuyu 36 36/36*
CeMuHapsb! U NpakTUYeCKue 36 36/36*
3aHATHUSA
JlabopaTopHbIe pabOThI 0 0
(1abopaTOpHBIY TPAKTUKYM)
CamocTosiTennbHast 36 36
paboTta
Teky1uii KOHTPO/Ib KoHTposnbHbIe KoHTponbHbie
paboThI — 2 paboThI — 2
KypcoBast paboTa 0 0
Bup1 npoMexyTouHOM OK3aMeH OK3aMeH
aTrTecTaluu 36 36
Bcero vacos no 144 144
JUCLIUIIMHE

*B cimyuae HeoOXOAMMOCTU WCIIOB30BaHUS B y4eOHOM TIporiecce YaCTHUHO/MCKTFOUUTETBHO
JMCTaHI[MOHHBIX 00pa30BaTe/IbHbIX TEXHOJOTMM B TaO/UIle uepe3 C/elll YKa3bIBaeTCs KOTMUECTBO
yacoB pabotsl TIIIC ¢ oOydvarolMucs /ijisi TIPOBeZIeHHsT 3aHITUM B JUCTAHI[MOHHOM (hopmare C
TIpUMeHeHHeM 3JIeKTPOHHOTO 00yueHusl.

4.3. CojepxaHue JUCHUIUIMHBI (MoAy/sa.) PacnpejesneHne uyacoB mo TeMam H
BH/IaM y4eOHO# padoThI:

dopma 0byueHus: OYHasi
Buabl yueOHBIX 3aHATHI dopma
AyanTOopHBIe 3aHATHS SaHSTHS B TeKyler
HasBanue Camocro o
Bcero npakTuuecku | JIabopar | MHTepakTH
pa3/iesioB ¥ TeM - fATe/IbHa | KOHTPOJI
JIEKIIHH € 3aHATUA, OpHasA BHOH 6
ceMHHAapbI pabdota ¢dhopme 1 pabora #
3HAHUH
1 2 3 4 5 6 7
Pa3pen 1. Teopusit MHOXXKeCTB M1 KOMOMHATOPHKA.
1. DneMeHTHI Jomarux
TEOPHH MHOYKECTB. 6 2 2 0 0 2 ue
3a/1dHUA
2. KomMOMHaATOpHBI Jomani
€ 00BeKThI U UX 6 2 2 0 0 2 ve
CBOMCTBA. 3a/|aHH
3. PekyppeHTHbIe I
OMallTH
COOTHOLLIEHUS U
6 2 2 0 0 2 ue
TPOM3BOASALIEe sazaHmsT
byHKIMM.
Pa3gen 2. ByneBa anreopa.
4. bynesa Jomarx
(byHKLMA U ee 6 2 2 0 0 2 e
CBOWCTBA. 3ajanus
5. Paznoxenue 6 2 2 0 0 2 Momanta
ue
®opma A Crpanuna 4 us 16
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OyJ/ieBbIX (QYHKIUI
y (byHKL 3afaHus
T10 epeMeHHbIM.
6. IloctpoeHnue
COKpdIlleHHBIX 'HOMEILHH
JU3BIOHKTUBHBIX 6 2 2 0 0 2 e
HOPMaJIbHbIX 3aflaHus
dbopm.
7. IlonmHoTa u 1
OMalllH
3aMKHYTOCTb
o 6 2 2 0 0 2 e
cHcTeMbl Oy/eBbIx sajiaHus
GYHKLMH.
8. TlonMHOMBI MomarH
JKerankuHa. 6 2 2 0 0 2 ne
3aJaHUs
9. OCHOBHLIE ,Z[OMEIHIH
3aMKHYTbI€ K/1aCChl 6 2 2 0 0 2 e
OyneBoii anreOpkl. 3a/1aHusl
10. ITomHOTA Jomarix
CHUCTeMBI Oy/IeBbIX 6 2 2 0 0 2 e
(byHKuI/H‘;I' 3alaHusA
Pa3fen 3. Cxembl U3 pyHKIMOHA/IBHBIX 3/IEMEHTOB.
11. Cxema u3 1
OMalllH
3/71eMEeHTOB
3 1 1 0 0 1 e
¢)YHKI_[I/I(3HEU'ILHBIX —
Y ee CBOMCTBA.
12. CuHTe3 cxeM u3 MomariH
(GYyHKLMOHATBHBIX ue
3aJaHus],
3/1IEMEHTOB. 3 1 1 0 0 1 A
KOHTPOJT
bHast
pabora
Pa3pen 4. Teopus rpados.
13.T'pa¢ u ero MomariH
CBOMCTBA. 6 2 2 0 0 2 e
3a/laHust
14. CBs3HOCTB Homautx
rpachoB. 6 2 2 0 0 2 ue
3a/laHus
15. BiinepoBbl U TlomaH
raMUAJIbTOHOBBI 6 2 2 0 0 2 ue
rpa(bbl‘ 3aJdHuA
16. I1nanapHOCTB [omarux
rpagos. 6 2 2 0 0 2 ue
3aaHHS
17. lepeBbs. MomariH
6 2 2 0 0 2 ue
3a/IaHUst
18. Packpacka 6 2 2 0 0 2 MomariH
rpacos. e
3a/laHus,
KOHTPOJI
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bHas
pabora
Pazgen 5. O000meHus 0yneBbIX (PyHKI[HH.
19. TTceBmoOyieBbI I
_ OMalllH
byHkM U K 3 1 1 0 0 1 e
3HayuHast sajanns
JIOTHKA.
20.TTonmHOTa B Homarx
k - 3HauHOI 3 1 1 0 0 1 ve
JIOTUKE. 3a[,aHus
JK3aMeH
HTroro: 144 36 36 0 0 36

5. COJEPXAHWE pucuuniuHbl (MOAYJIs1)
Pazgen 1. Teopusi MHOXKeCTB U KOMOWHATOpPHKA.

Tema 1. JiemMeHTbI Teopuu MHOXecTB. OCHOBHbIE OIpejiesieHUsi TEOPUU MHOXKECTB. 3ajlaHue
MHOXkecTB. [lapagokc Paccema. Omnepaumu Haj MHOXKecTBaMU. byseaH.  [Juarpammbl
Olinepa — BeHHa. /lekapTOBO Mpou3Be/ieHWe MHOXXeCTB. buHapHble OTHOIIeHMs. Komrio3uims
oTHoLIeHW. CBOMCTBA OTHOLIEeHUHU. OTHOLLIeHUSI 5KBUBA/IEHTHOCTH U MOPSZIKa.

Tema 2. KoMOMHATOpPHBIE 00BEKTHI H HX CBOMCTBA. JjieMeHTapHble KOMOWHATOPHBIE TTPABHIIA.
OcHOBHbIe KOMOMHATOPHBIE 00BEKTHI U UX CBOWCTBA. buHoM HbloToHa. CBOVCTBAa OMHOMMAIBHBIX
ko3¢ ¢uuenToB. TpeyronbHuk Ilackansa. [lonvHomuanbHass TeopeMa. [IpuHLIMI BK/IHOYEHUS U
vckmouenus. Popmyna pemera U ee cieactBde. Yucima CrupnuHra. Metogbsl M3yueHUs
KOMOHMHATOPHBLIX 00HEKTOB.

Tema 3. PeKyppeHTHbIe COOTHOLIeHHs U mpou3Bojsmue ¢pyHkuuu. [ToHaTHe mpousBojsiei
¢bynkiun. CBoiicTBa MNpPOU3BOAALIMX (QYHKUMNA. [IpyMepbl UCMONb30BaHUS MPOU3BOASIUX
¢dyHK1MiA. PekyppeHTHbIe cooTHoIIeHus. Yucia PuboHauym.

Pa3pen 2. ByneBa anreopa.

Tema 4. Bynea ¢yHkupua u ee cBoicTtBa. OmnpezeneHve  OyneBod  (QyHKIIHU.
[MepekmovaresnbHasi GyHKOMA. Uucno OyneBbix ¢yHKUuMA oT 1 mepemeHHbIX. CriocoObl
nipe/icTaBieHust 0yneBoi GyHKiuu. CyliecTBeHHbIE U (DUKTHUBHbBIE TIepeMeHHbIe 0y/1eBoi hyHKIIWH.
OnemMeHTapHble OyneBbl (YHKIMM W WX CBOWCTBA. [IOHSTHE SKBUBAJEHTHOCTH W OCHOBHBIE
9KBUBAZIEHTHOCTH OyJsieBoii anreopsl. [TousaTre Gopmysisl. Oniepariyist Cyrnepro3uiiiH.

Tema 5. Pa3noxeHue 0y/1eBbIX (PyHKLMI 10 epeMeHHBIM. Pa3nokeHue OysieBoi GyHKIMH 110
ofHON miepemeHHOU. Pa3nokeHue OyneBoll (QyHKLUM 1O HeCKOJbKUM TmepeMeHHbIM. CH® u
CKH®. IloHsaTHe KOHCTUTYEeHTHI.

Tema 6. ITocTpoeHHe COKpaIleHHBIX /JU3BIOHKTUBHBIX HOPMa/bHbIX (opM. OcCHOBHBIE
orpefie/ieHus. VIMIUIMKaHTBI U /pOBble HMIUIMKaHThl. MeTo/bl TMOCTPOEHUs] COKpallleHHbIX
JM3BbIOHKTUBHBIX HOPMaJIbHBIX (hopM. MUHUMasbHbIe, KpaTyaiIliie U TYIMKOBbIe JU3bIOHKTUBHBIE
HOpMasibHble (DOpPMBI M MX pasniuvs. MeTojbl IMOCTPOEHUS] MUHMMA/bHBIX, KpaTuallluxX WU
TYTMUKOBBIX JU3bIOHKTUBHBIX HOPMaJbHBIX (hOpM.

®opma A Crpanuna 6 us 16
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Tema 7. IlosHOTa M 3aMKHYTOCTH cHCTeMbI OyseBbIX (yHKnmil. [IoHATHE TOTHOM CHUCTEMBI
OyneBbix ¢yHKUui. Teopema 0 TOMHOTe ABYX cucTeM OyseBbiX (yHKUMA. [Ipumepbl TOMHBIX
cucteM OyneBbix ¢yHKUu. CtadgapTHbii 6asuc. [eddepoBsr pyHKIMU. Oneparyst 3aMbIKaHUS U
ee CBOMCTBA. 3aMKHYTOCTb. [IpuMephl 3aMKHYTBIX CCTeM OyJieBbIX QYHKLHI.

Tema 8. ITonunomsbl XKerankuna. [TonrHomsl XKerankuHa u ero cBolictsa. MeTo/ipl MOCTPOEHUs
I0/IMHOMOB JKerasikuHa.

Tema 9. OcHOBHbIe 3aMKHYTbIe Kiaaccbl OyneBoit anredpnl. Knacc OyneBbix (GyHKIHHA,
coxpaHsitoiyii KoHctaHTy O U ero cBoiicTBa. Kiacc 6yneBbix QyHKIMM, COXpaHSIOIIKN KOHCTaHTY
1 u ero cBotictBa. Knacc nuHelHbIX OyneBbIX (YHKLMI M ero CBOMCTBa. JleMMma o HesJMHeHHOMN
OyneBoii ¢pyHkimu. [IpuHLMN gBOMcTBeHHOCTU. CamMo/BONMCTBEHHOCTb. Kacc caMo/iBOMCTBEeHHBIX
OyneBbIX GYHKIMA W ero cBoWcTBa. JleMMa O HecaMOZJBONCTBEHHOW OyseBoW (QyHKIUH.
MoHoToHHOCTL OysieBoit ¢yHKuuMu. Krmacc MOHOTOHHBIX OyneBbix ¢yHKUWA. JleMma o
HEMOHOTOHHOMU OyJieBoW (yHKIH.

Tema 10. ITotHoTa cucremsbl 0ysieBbix pyHKiui. Teopema [Tocta o QyHKIMOHA/NIBEHOW TOJTHOTE
cuctembl OyneBbix (GyHKUMH. [IpearnosHbie Knaccel OyneBoi anredpwl. basucel. TlpencraBnenus o
pe3ysibTaTax [locra.

Pa3fien 3. CxemMbl U3 (pyHKI[HOHA/IBHBIX 3/IEMEHTOB.

Tema 11. Cxema u3 (PyHKIMOHA/ILHBIX 3/IEMEHTOB M ee cBoMcTBA. OCHOBHbIE OMNpe/e/eHusl.
Jlornueckas cetb. Cxema U3 (yHKLIMOHAIbHBIX 37IeMEHTOB U ee MPOBOJUMOCTb. [Ipumep cxeMbl U3
byHKI[MOHANBHBIX 3/1eMeHTOB. Kinaccel G u G, . TeopeMa o TOJTHOTe.

Tema 12. Cunte3 cxeM u3 (YHKIMOHA/JbHBIX 3/1eMeHTOB. (CJ/I0)KHOCTb CXeMbl U3
¢byHKUMOHaNbHBIX 371eMeHTOB. PyHkuus [lleHHoHa. OcHOBHasi 3afiaua cuHTe3a. [IpocTelinve
MeTOZbl CHHTe3a U UX OLeHKHM I CJIO)KHOCTH CXeMbl M3 (DyHKLIMOHAIbHBIX 3/1eMeHTOB. MeToz
[ITeHHOHA. ACMMIITOTHYECKH HAWTYULIMK MeTo/, cuHTe3a JlynaHosa.

Pa3zgen 4. Teopus rpados.

Tema 13.T'pacd u ero cBoiictBa. OCHOBHbIE ompeziesieHus. DjieMeHThbl rpada. CriocoObl 3a1aHus
rpada. Tumel rpadoB. Onepaiuu ¢ rpadamu. M3omopdusm. HekoTopbie COOTHOIIEHUS [JIst
rpadoB. OrjeHKa uncia Hen30MOp(HbIX rpadoB HeM30Mop(dHbIX TpadoB Ha P BepumHax, Ha 9
pebpax. [TosHbIe U ABYgOBHBIE rpadbl. Kpurepuii aByaonbHocTH. O6X0z rpada.

Tema 14. CBsazHocTb rpados. [ToHsaTre cBsi3HoCcTH. KOMIIOHEHThI CBSI3HOCTH. TOUKM COu/ieHeHUs.
BepmmtHast v pebepHast cBsi3HOCTh. Mepa cBsi3HOCTH. Teopema MeHrepa.

Tema 15. Jii/iepoBbl M TaMWIBTOHOBBI rpagbl. JiiiepoB 1MKA. JinepoB rpad. Kpurepuit
siinepoBoro rpada. O1ijeHKa umcia 3inepoBbiX rpados. ['aMuIbTOHOB LUK, ["aMuIbTOHOB Tpad.
Teopema [Jupaka. OlieHKa umc/ia TaMUJIbTOHOBBIX TpadoB.

Tema 16. IlnanapHoctb rpadgoB. Ilonsatve yknaaku rpada. Ykiaaaka rpada B TpPexMepHOM
MPOCTpaHCTBe. YK/azKa rpada Ha MJI0CKOCTH U MlaHapHOCTb. Popmyra Diiiepa U ee CJie/ICTBUS.
Oneparust iogpa3esieHusi pebpa u romeomopdusm. Teopema [ToHTpsirnHa — KypaToBckoro.

Tema 17. [lepeBbsi. OcHOBHBIe omnpefeneHus. Byl nepeBbeB. CBoiiCTBa AepeBa. KoaupoBaHue
JlepeBa. AJITOPUTM TOCTPOEHUsI KpaTyaiiiliero octoBa rpada.

Tema 18. Packpacka rpadoB. OcHOBHbIe Ompejie/ieHHs. XpOMaTHYeCKoe UUC/IO U ero OIeHKH.
Teopema 0 nsITU Kpackax. AJIrOPUTMBI TTOC/Ie0BaTeIbHOTO PacKpaliMBaHus rpada.

Pazgen 5. O000meHus 0yneBbIX (PyHKI{HH.
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Tema 19. IlceBpoOyneBbl ¢GyHKOMH | K - 3Ha4yHasi JiorHKa. [lceBmoOyneBbl (yHKIWM.
CaoiictBa niceBo0yneBbix ¢yHkUMi. [IpesncraBieHue TiceBfo0yieBbIX QyHKIMM psifamu Dypbe.
k - 3HauyHas sorvKa U ee cBoicTBa. Uncno QyHKLuil oT 11 mepeMeHHBIX B K - 3HaUHOW JIOTHKe.
OcHoBHbIe QyHKIMKA K - 3HauHOM NOTWKU. Peanm3aiusi K - 3HauHbIX QYHKIUH (hOopMYy/IaMu.

Tema 20. ITotHoTa B Kk - 3Ha4HOM Jsioruke. [TosHoTa B Kk - 3HayHOi1 norvke. IIpumepsl MOMHBIX
CUCTeM B K - 3Ha4yHOM JIOTWKe. Pacrio3HaBaHVe TO/THOTHI CUCTeMbI PYHKLMKA K - 3HaYHOMW JIOTMKMU.
Teopema Ky3HelloBa 0 mojHOTe cucTeMbl (QyHKUMN K - 3HAUHOM JIOTMKWA. HekoTopble CBOMCTBa
CyllleCTBeHHbIX (DyHKIMM K - 3HauHOW Jiorvku. Kpurtepuii monHOTHI cucTeMbl (yHKimM Kk -
3HAYHOU JIOTHKHU.

6. TEMBI IPAKTUYECKUX 1 CEMUHAPCKUX 3AHATUN
Pasgen 1. Teopusi MHOXKeCTB 1 KOMOHHATOPHKA.

Tema 1. DsiemeHTHI Teopuu MHOXecTB. (CeMUHap)

1. HaxokJeHue MOIIHOCTeN Pa3/TMYHbIX MHOXKECTB.

2. MWccnepoBaHue pa3MUHbIX Orepaljyuii Haji MHO>KeCTBaMM.

3. Hcnosnb3oBaHue fuarpamMm Dujepa — Benna.

4. MWccnenoBaHve CBOMCTB pa3/IMUHbIX OTHOLLIEHHWM Ha MHOXKECTBaX.
5. MHcnonb3oBaHue ¢popmysibl pelieTa.

2

. Kombunaropssbie 00beKkThI. (CemMuHap)
1. Vcrnonb3oBaHMe pa3MeleHri U COYeTaHH B KOMOMHATOPHBIX 3a/jauax.
2. MWcrnonb3oBaHre GUHOMUATBHOM U TIOJTMHOMUAIBHOMN TeopeM.
3. MHccnenoBanue cBOWCTB OMHOMHUATBHBIX KOG HULIMEHTOB.
4. Tlopcuet uucen Ctupsvdra 1 u 2 poja.

Tema 3. PeKyppeHTHbIe COOTHOIIIeHUS U Npou3Boasamue ¢pyHkuun. (CeMuHap)
1. PelueHue peKyppeHTHbIX COOTHOIIEHHH.
2. Vcrnonb3oBaHue NPOU3BOJAIIMX (DYHKLMIM MPU [l0Ka3aTelbCTBE pa3/IMUHbIX TOXK/ECTB.

Pa3pen 2. Bysnea anareopa.

Tema 4. ByneBa ¢pyHknusA u ee cBoicTBa. (CeMuHap)
1. Bugpl npesacraBieHus 6yneBou QyHKIH.
2. Tlouck cyujecTBeHHbIX U (PMKTUBHBIX IT€PeMeHHBIX 0yeBOU (QYHKIIH.
3. DkBuBa/eHTHble npeobpa3oBaHus (HOPMYII.

Tema 5. Pa3sioxeHue 0yseBbIx (yHKI[UH 110 mepeMeHHbIM. (CemMuHap)

Pa3nokeHue 6yneBoii hyHKI[MH 10 OJHOM IepeMeHHOM.

Pasnoxxenue OysieBoi (GyHKIMY TI0 HECKOJIBKUM TTePeMeHHbBIM.

[Moctpoenuie C.[I.H.®. u C.K.H.®. anst 6ynepoii HyHKI[UH.

[TocTpoeHye cOKpalljeHHbIX IU3bIOHKTUBHBIX HOPMasibHbIX (hopM. (CemuHap)
[MTocTpoeHre coKpallleHHbIX JU3bIOHKTUBHBIX HOPMasbHbIX (hopM MeTo10M biieiika.
[TocTpoeHye cOKpallleHHbIX IU3bIOHKTUBHBIX HOPMaJbHBIX (hOpM MeTo/[oM KapT KapHo.

—_

ek wnN

Tema 6. ITosTHOTa ¥ 3aMKHYTOCTh CUCTeMbI Oy/1eBbIX pyHKImii. (CemMuHap)
1. HccnemoBaHue CBOMCTB Orepaljiy 3aMbIKaHUSI.
2. TloctpoeHue 3aMbIKaHUS /it CUCTeMbI Oy/eBbIX (QyHKLIUH.

Tema 7. ITommuomsbl XKerankuna. (CemuHap)
1. TMoctpoenue monrMHoMoB JKerankuHa Ajisi 0yieBbIX QyHKLMIA.
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Tema 8. OcHOBHbIe 3aMKHYTbIe KJIacChI Oys1eBoii anredpsul. (CemuHap)

1. HccnepoBanue 6yneBbix (yHKLMM Ha MPUHA/JIEKHOCTb K OCHOBHBIM 3aMKHYTHIM
Kaccam OysieBol anreOpsbl.

2. IlpuMeHeHuVe NpPUHLMIIA ABOWCTBEHHOCTH.

Tema 9. ITonHoTa cucremsl OyseBbix pyHknmii. (CemuHap)
1. MWccnemoBaHue cucteM 0y/ieBbIX (DyHKI[MIM Ha (QYHKIMOHA/IBHYIO TIOJTHOTY.

Pa3fien 3. Cxembl U3 (pyHKIMOHA/IBHBIX 3/IEMEHTOB.

Tema 10. CunTe3 cxem U3 PyHKIUOHA/ILHBIX 3/1eMeHTOB. (CeMUHap)
1. Tloctpoenue cxem u3 GyHKIMOHATBHBIX 3/IEMEHTOB MUHMUMA/IbHOM C/I0KHOCTH,
peanM3yIoIIMX 3alaHHY0 Oy/ieBy (yHKLIMIO B 3aZlaHHOM Oas3muce.

Pa3fien 4. Teopus rpagos.

Tema 11. I'pad u ero cBoiicTBa. (CeMuHap)
1. Bwugpl npezacraBieHus rpada.
2. Amnanu3 rpacda Ha ABYAOIbHOCTD.
3. MWccnepoBaHue U OLleHKa Pa3/IMUHbIX XapaKTepUCTHK rpadoB.
4. W3omopdusm rpados.

Tema 12. CBsasHocTh rpagos. (CemuHap)
1. AnHanus cBI3HOCTH rpadoB.

Tema 13. JiiiepoBbI U raMUWIBTOHOBBI rpagbl. (CemuHap)
1. AnHanus siinepoBocTH rpados.
2. AHanu3 raMWIbTOHOBOCTU Ipagos.

Tema 14. Ilnanapuoctb rpados. (CemuHap)
1. T'omeomopdusm rpados.
2. AHanu3 nyiaHapHOCTU rpadoB.

Tema 15. [lepeBbs. (Cemunap)
1. HccnepoBaHue U OLjeHKa Pas3/IMYHbIX XapaKTepUCTUK JepeBa.
2. KopgupoBaHue fiepeBbes.

Tema 16. Packpacka rpados. (CemuHap)
1. HccnepoBaHMe U OLeHKM XpOMaTHYeCKUX uuces1 rpados.

Pa3fen 5. O6001eHus 0y/1eBbIX ()yHKIIMIAL.

Tema 17. IlceBpoOyneBbl QyHKIMHU U K - 3HauHasi joruka. (CemuHap)
1. TIlpexacraBnenuve K - 3HauHOU (DYHKLMM (OpMy/IamMHu.
2. Tlouck cyujecTBeHHbIX U (PMKTUBHBIX IT€PeMeHHBIX 0yeBOU (YHKIIH.
3. OkBuBaseHTHbIe npeobpa3zoBaHust GopMys K - 3HAUHOM JIOTHKH.
4. Pa3noxeHve k - 3HauHOUM (PYHKLIUU B ME€PBYIO U BTOPYIO (hOPMBI.

Tema 18. ITonHoTa B Kk - 3HauHo# Jjioruke. (CemMuHap)

1. MWccnepoBanue k - 3HauHbIX (YHKI[MM Ha MPUHA/I/IE)KHOCTh K OCHOBHBIM 3aMKHYThHIM
K/iaccaM K - 3HauHOM JIOTMKU.

2. HWccnepoBaHue cucteM QyHKUMA K - 3HAYHOM JIOTWKH Ha MOJHOTY.

7. JIABOPATOPHBIE PABOTBHI, ITPAKTUKY MbI1

®opma A Crpanuna 9 us 16



MUHHCTepPCTBO HAYKH U BhICLIEro o6pa3oBanust PO

o o Ddopma
Y IbSHOBCKUI rOCyJapCTBeHHbIA YHUBEPCUTET

@-Pabouast nporpamma Io JUCLAIINHE

JlabopaTopHele paboThI He MPeJyCMOTPEeHbI YUeOHBIM TIJIAHOM.

8. TEMATUKA KYPCOBbBIX, KOHTPOJ/IbHBIX PABOT, PEOGEPATOB

KoHTposibHbIe paboThl MPOBOZAATCS Ha TPAKTUUECKUX 3aHSATHSAX TI0C/e M3ydeHHs OJI0KOB

TeM: Tiocsie paszenoB “ByneBa anrebpa”, “Teopust rpado” (riepBoii TOJIOBHUHBI pa3sfiesia) U
“O60611eHus1 Oy1eBbIX QYHKIMNA”.

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

16.
17.

18.

19.

20.

21.

TemaTuka KOHTPOJIBHBIX p(:160T ornpenessaeTcs HpOﬁAEHHBIM MdaTepHaioM.

9. IIEPEYEHD BOIIPOCOB K 3K3AMEHRY

OCHOBHBIE TOHSTHSI TEODUM MHOXECTB. 3ajaHuve MHoO)ecTBa. Ilapagokc Paccena. Onepauuu
Ha/l MHOXXeCTBaAMU Y UX CBOMCTBaA.

bunaphbie oTHoweHus. Komno3unys oTHoweHui. CTereHb OTHOLUEHWs. SpO OTHOLIEHMUS.
OO0r1ve CBOMCTBA OTHOIIIEHUH.

OTHOLIeHNs 5KBHUBaJEHTHOCTH U UX CBOMCTBa. OTHOIIEHHsI MOPsiIKa U MX CBOUCTBA. PeleTku.
[Ipumepsl peleTox.

OcHoBHble KOMOWHaTOpHble 00BeKThl. [loZMHOXKecTBa MHOKecTBa. Bribopku. Pa3merrieHust
(mepectaHOBKH) Ge3 MMOBTOpeHHUsI U € TOBTOpeHreM. OCHOBHbIE CBOWCTBA. [IprmMepsl.
CoueTtaHusi 6e3 MoOBTOpeHus1 U ¢ TioBTopeHreM. OCHOBHbIe CBOWCTBa. briHOMUanbHasi Teopema.
TpeyrosbHauk Iackans. IIpumepsl.

[TonvHoMuanbHble KO3 durLeHTsl. [TomHOMUanbHas TeopeMa. I1priMepsl IpUMeHeHUsI.
Pa3buenus Ha nmogmMHOKecTBa. KombuHaTopable uncia Ctupnvara 1 u 2 poga. @opmyrbl asist
Bblurc/ieHus yncen Ctupsvdra 1 u 2 poja.

MeToapl u3yueHWss KOMOMHAaTODHBIX OOBEKTOB. [IpUHIMIT BK/IIOYEHHS] U WCK/ITFOUEHWS.
dopmyiia perera.

[TousitTne mpousBogsier QyHkuuu. CBoicTBa TNPOM3BOAAIIMX — (QyHKUuM. [IprMepsl
ucronb3oBaHusi. PekyppeHTHbIe cooTHOLLeHUs. Yncia ®uboHauum.

ByneBa anrebpa. Ompezpenenue OyneBoit ¢yHkuun. UYucno OyneBbix QyHKOMA ot 11
niepeMeHHbIX. OCHOBHBIE BU/IbI TIpe/iCTaB/eHus1 OyneBoit GpyHKIU. [Iprmepsl.

OnemeHnrapHbie OyneBbl QyHKOMHU. [loHATHE Qopmynbl. Onepanys Cyreprnos3viyy. PaBeHCTBO
OyneBbIX (YHKUMN M SKBUBaJeHTHOCTb ¢opmys. [loHATHe cCyllecTBeHHOM U (DUKTUBHOU
repeMeHHOMU.

OcHOBHbIe MpaBu/ia U TOXKJECTBA J/1s1 OyIeBbIX QYHKIIUM.

Pa3nosxenus OyseBoii pyHKIMM 110 OTHOM lepeMeHHOMN. [IprMepsl.

PasnoyxeHus: 6yneBoit PyHKIUM 110 HECKOJIbKHAM TlepeMeHHbIM. [Iprmepsl.

Omnpepenenus K.H.®., [J.H.®. u cBasanHble ¢ Humu onpegenenusa. C.K.H.®. u C.I.H.O.
CnezctBus pa3noxkeHue 0yieBoi GYHKIMU 110 HECKOJTBKUM TlepeMeHHbIM. [Iprumephl.
Coxkpatjennsle [1.H.®. Metoas! noctpoenus cokpaiensou 1.H.®. [Ipumepsr.

TynvkoBble, MUHMMaabHble U Kparuaiive [I.H.®. MeTtogel MNOCTPOEHUS TYIHKOBBIX,
MUHUMaNbHbIX U KpaTuaumx [I.H.®D. [Ipumepsl.

[MonHble cuctembl. Teopema o TosiHOTe A7s1 BYyX cucteMm OyseBbix QyHKUui. [eddeposs
¢yHKuyu. [IpuMepb! MOHBIX CUCTEM.

ITommHoMsl JKerasnkuHa. MOILIHOCTE MHOXKeCTBa IOIMHOMOB JKeraskvHa OoT Il TiepeMeHHbIX.
Cnioco6sbI rtocTpoenust mosimHoMa JKerankuna. [1prmepsr.

3ambikaHHe cucTeMbl OyeBbix QyHKIMM. CBONCTBa 3aMbIKaHUs. [IpyMepbl 3aMKHYTHIX CUCTEM
OyneBbix ¢yHKIHM. OCHOBHBIE 3aMKHYThIe Kacchl. [IpecraBnenus o pesynbrarax [Tocra.
Knaccet I, u 75 . MowHocte T,, 1. 3amknytocts [I,, 17 . Ilpumepbl (PyHKIMM,
TIpUHAJJIeKalUX U He NIPUHA//Ie)XaluX JaHHbIM K/laccaM.
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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.

48.

Knacc L. MouHocts L . 3amkHyTOCTh L . IlpuMmepbl (QyHKLMI, NpHUHajAAeXalUX U He
MIpUHAJJIeXalluX JaHHOMY Kiaccy. JIeMMbl 0 HeJTMHEMHOU (DYHKLIUU.

[TonsiTvie paBoiicTBeHHOW (GyHKUMU. [lpuHiuMn gBoMcTBeHHOCTH. (CaMOZBOWCTBEHHOCTb.
IIpumepsl.

Knacc S . MomHocts S . 3aMkHyTOCTH S . [lpumepbl GyHKIMM, MpUHAAIEXALUX U He
MIpUHAJJIeXallix JaHHOMY Kiaccy. JleMMma 0 HecaMO/IBOMCTBEHHOM (PYHKLIMH.

OrmpefiesieHnsi TIpe/jIIeCTBYIOIMX HaOOpPOB U MOHOTOHHOCTH. Knmacc M . 3amkHyTOCTH M .
[Tpumepsl (QYHKLMM, MpUHAAJIEXALMX M He TpUHAaJJIeXallux JaHHOMy Kiaccy. Jlemma o
HEMOHOTOHHOW (DyHKLIMH.

Teopema Ilocra o nosHoTe. CecTBYUSA.

I[penmnonHble Kmnaccol B OyseBoit anrebpe. CBoiictBa. Oripesiesienre 6a3uca CUCTEMbI Oy/IeBbIX
GYHKLMM.

CxeMbl U3 (PYHKLMOHA/NbHBIX 371eMeHTOB. OrpejieneHusi mojroca, 3neMeHTa. OnpezeneHue
Joruyeckor cet. OripesiesieHUe CxeMbl U3 (QYHKLMOHAIBLHBIX 3/1eMEHTOB.

[Tonsitve OysieBoM (GYHKLUM, peann3yeMoill cxeMoW U3 (YHKLMOHA/IBHBIX 3JIEMEHTOB.
[Mpumepbl cxeM wu3 (YHKIMOHAIBHBIX 3/IEMEHTOB, peanu3yIoLIMX HeKOTopyo OysieBy
byHKLHIO.

Knaccet G u G,. CpoiictBa knmaccoB G u G, . [Ipumepsl cxeM U3 (yHKLMOHA/IbHBIX
3/IeMEHTOB, TTPUHA/IEXKAIINX U He TIpUHayIeXamux kinaccy G, . Teopema o mosiHOTe.
Cno)kHoCTb cxeMbl. IlpuMep peanu3ald OJHOW OyneBo (YHKIMM CXeMaMU U3
(YHKLMOHANbHBIX 3/1eMEeHTOB pasHoW cjiokHOCTU. DyHkuusa IllenHoHa. OcHOBHas 3ajauva
cuHTe3a. CTaHAapTHBIN 6asuc.

[Tpocrenmme meTonpl cvHTe3a. Metoz Ha ocHOBe MogenupoBanus C.JI.H.®.

[Tpocreiirie MeTo bl CHTe3a. MeTo/, Ha OCHOBE peanu3aliii BCeBO3MOXKHbBIX KOHBIOHKLIUKA OT
I nepemeHHBIX.

Metop cuHTesa llleHHOHA.

ACHAMITTOTAYECKU HaWIy4dllInuU MeToZ, cuHTe3a Jlynanosa. CrieficTBUS.

Teopusi rpadoB. OcHOBHble orpejeneHusi. Buabl rpadoB. OnemeHThl rpadoB. Criocobbl
nipeZictaB/ieHys rpagoB. Teopema Ditniepa /11 CyMMBbI cTerneHeld BepiiuH rpaga. [1pumepsi.
[TonHble u cBsi3Hble Tpadbl. OcHOBHblE onpefeneHus. [loHaTre cBsi3HOCTU. KOMMOHEHTBI
cBsI3HOCTH. TOuKM courneHeHusi. BepumHHasi 1 pebGepHasi cBsisHOCTh. [Ipumepsl. HekoTopsie
COOTHOLIEeHU /151 TpadoB.

[ByponbHble rpadel. Kpurepuii AByonbHOCTY Tpada. Onepauuu Haf rpadamu. I1prumepsl.
MapiipyTsl, Liely, LUK/bI, KOLUK/Ibl. OCHOBHBbIE OTpe/ie/ieHust. DWUIepoB LUK/, JWaepoB rpad.
CaoiicTBa siinepoBa rpaga. OueHka u3,,,ucna 3inepoBbix rpados. [IpriMepsl.

OueHka uncna pebep rpada uvepe3 UMC/I0O €ro BepUIMH W KOMIIOHEHT CBSI3HOCTH. Mepa
CBSI3HOCTH.

Teopema MeHrepa.

PaBHble 1 usomopgHble rpadsl. [Ipumepsl. OLeHKa uuc/ia HeM30MOP(HBIX rpadoB Ha P
BepllIMHax, Ha 9 pebOpax.

Yxknazka rpa¢oB B TpexMepHOM MpocTpaHcTBe. TeopeMa 00 yI0’KMMOCTH KOHEUHOTo rpada B
TpexMepHOM IpocTpaHcTBe. [ToHATHS TIIOCKOCTU U MJIaHAPHOCTH Tpada.

OiinepoBa xapakTepuctrka. @opmysia Jiinepa [/ CBA3HOr0 miaHapHoro rpaga. CriefcTBus U3
dbopmyJibel Diinepa.

Omnepays nogpaszenenus pebpa u romeomopdHocTs. Teopema [onTpsiruna — KypaToBckoro.
[Mousitve oprpada. OcHoBHbIe oripefesnienusi. CBsisb oprpada ¢ OMHAPHBIMU OTHOLIEHHUSIMH.
Oprpad 1 yacTUYHOe yopsijOUuMBaHHUe.

O6xop rpada. AMTOPUTMBI TTOUCKA B IIMPUHY W MOMCKa B ryyOuHy. CBOWMCTBA aJrOpUTMOB
obxoza rpada.

Packpacka rpa¢oB. XpomaTrueckoe UMc/Io U ero oLeHKH. TeopeMa 0 MATHU KpacKax.
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49.

qurciaa HEH3OMOp¢)HLIX KOPpHEBLIX epEeBbEB Ha p BepIINHAX.

50.

Kparuaiiimii  octoB rpada.

OcHOBHBIE  OIpejeseHus.

KpaTyaiillero ocrora rpada.
51. TIceBnobyneBbl ¢yHkumu. OcHOBHble ompefeneHus. CBoHCTBa TCeBA0OYy/eBBIX (DyHKLMIA.
[TpeacraBnenue nice00y/eBbIx QyHKIMM psiiamu Dypre.
52. k - 3HauHas jiorvka. OnpesieieHne Kk - 3HauHOM GyHKIMU. Uncio k - 3HAUHBIX QYHKLUNA OT
Il miepeMeHHBbIX. J7ieMeHTapHble K - 3HauHble (QYHKIUU.

53.

Ornpenenenuve nepeBa. CBoWcCTBa JepeBbeB. Buabl nepeBbeB. Onepanys KogupoBanusi. OLieHKa

Cxema anropur™Ma MOCTPOEHUS

[TousitTne ¢opmynsl B k - 3HauHOW Jorvke. Ormepauusi cyneprnosviuu. PaBeHcTBO K -

3HauHbIX (PYHKIMHA W SKBHBa/IeHTHOCTh ¢opMmya. OCHOBHble TIpaBW/a U TOXJAeCTBa K -
3HAYHOU JIOTUKHU.

54.
55.

[TonHOTa B Kk - 3HauHOU j0orvke. [Ipumepbl MOMHBIX CUCTEM.
PacniosHaBaHMe TOMHOTBI B Kk - 3HauHOM Jioruke. OCHOBHBIe oOrnpefesieHus. Teopema o

CYILleCTBOBAaHUM a/ITOPUTMa paclio3HaBaHUsl MOJHOTBI B K - 3HauHOW Jjorvke. Teopema o
BbI/Ie/IeHY KOHEUHOM TT0JIHOM TTO/ICUCTEMBI J11 [IOJTHOW CUCTEMBI.

56. 3aMKHYTOCTb

B Kk - 3HauyHOl JoTUKe.

(YHKLIMOHAIBHOM MOJIHOTe.

57.
58.

CyiecTBeHHble (DyHKLIMHU. JIeMMBbI O CyL|eCTBEeHHbIX (DYHKLIMSX.
Kpurepuii mosHOTEI 6/10HCKOTO crcTeM OysieBbIX PYHKIMM K - 3HAUHOMW JIOTHUKU.

10. CAMOCTOATEJ/IbHAA PABOTA CTYJEHTOB

®dopma 0byueHus ouHad

3aMKHYTble  KJ/1acCChl.

Teopema KysHerjoBa o

Ha3eanue Buj camocTosATe IbHOM padoThl Oo0bem B dopma
pa3/ie/ioB ¥ TeM (npopabomka yue6H020 Mamepuana, yacax KOHTPOJIsI
peweHue 3aday, pecpepam, 00K1ao, (npoeepka
KOHMPpo/ibHAs paGoma, no020moeKa K coaue peweHust
3auema, 3K3ameHa u op.) 3adau,
pegepama u
op.)
1.3nemeHTbI ITpopaboTtka yue6HOro MaTepurasna, MOArOTOBKaA | 2 3auer,
Teopun MHOXECTB. | K craue 3ayeTa, pelleHue 3ajau IIpoBepKa 3ajau
pellieHust
2.Kombunatopubie | [TpopaboTka yueOGHOTO MaTepuasa, OATOTOBKA | 2 3auer,
OG%EKTBI 1 UX K C/laue 3aueTa, pelleHue 3a/au MpoBepKa 3a/jau
CBOUCTBA. peleHus
3.PexyppenTHbie | [TpopaboTKa yuebHOro MaTepuasa, MOATOTOBKA | 2 3auer,
COOTHOILIEHU: U K cZlaue 3auyeTa, pelleHue 3ajau [IpOBEepKa 3a/1au
Npoun3BoOAdllre peleHus
(YHKIMH.
4.bynesa ¢pynkuusa | [TpopaboTka yueOHOro Matepuarna, ToJroToBKa | 2 3auer,
Y ee CBOMCTBA. K cZlaue 3ayeTa, pelleHue 3azau [IpOBEpKa 3aJ1au
pellieHust
5.PaznoxeHue [TpopaboTka yye6HOro MaTepuasna, IOArOTOBKa | 2 3auer,
OyneBbIx GyHKLMH | caue 3aueTa, pellieHye 3a7au IIpOBepKa 3a7au
I10 TrepeMeHHbIM. pEH_IEHI/IH
6.Iloctpoenue [TpopaboTKa yuebHOr0o MaTepuasa, MOATOTOBKA | 2 3auer,
COKpaleHHBIX K CcZlaue 3ayeTa, pemieHue 3aja4 IIpOBepKa 3a7au
AU3BIOHKTHUBHBIX pelieHus
HOPMaJ/IbHBIX
tdhopwm.
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7.IlonHoTa 1 ITpopaboTka yue6HOro MaTepuasna, NOAr0TOBKa 3auer,

3aMKHYTOCTb K cJlaue 3ayeTa, pelleHue 3ajau IIpOBepKa 3azau

CUCTeMbI OyJIeBbIX peleHys

dyHKUMH.

8.IToNMHOMBI ITpopaboTtka yueOGHOro MaTepuasna, NoAroTOBKa 3auer,

JKeraskuHa. K C/laue 3aueTa, pellieHye 3a/a4 IpoBepKa 3ajau
peLIeHus

9.0cHOBHbI® [TpopaboTka yue6HOro MaTepuasna, oAroToBKa 3auer,

3aMKHYTbIE K claue 3auyeTa, pelleHue 3a1au MIpOBepKa 3a7ja4y

KJ1acChl Oy/ieBoM pelLeHus

anreOpkl.

10.ITonHoOTA ITpopaboTka yue6HOro marepuasna, oAroToBKa 3auer,

CUCTeMBbl OyNIeBbIX | g cJaye 3aueTa, pelleHue 3aaa4 MIpOBepKa 3a7ja4

hyHKIMM. pelieHus

11.Cxema u3 ITpopaboTka yue6GHOro MaTepuasna, NOAr0TOBKa 3auer,

3/IEMEHTOB K C/laye 3a4eTa, pellleHHe 3a/au IIpOBepKa 3a7au

(yHKUMOHATBHBIX peLIeHus

M ee CBOMUCTBA.

12.Cunres cxem u3 | [IpopaboTka yueGHOro MaTepuasna, OAroTOBKa 3auer,

(yHKLMOHANBHBIX | K cjiaye 3a4eTa, pelieHue 3a/1au IpoBepKa 3ajau

5JIEMEHTOB. pelieHus

13.I'pad u ero [TpopaboTka yue6HOro MaTepuasna, oAroToBKa 3auer,

CBOMCTBA. K C/laue 5K3aMeHa, pellleHHe 3a7ia4 IIpOBepKa 3a7au
pelIeHus

14. Ces3HOCTB ITpopaboTka yuebHOro Matepuasa, oroToBKa 3auer,

rpagos. K Cclaue 5K3aMeHa, pelleHue 3ajau IIpOBepKa 3a7au
pelIeHus

15.01i1epoBbI U [TpopaboTka yue6HOr0 MaTepuana, MoJroToBKa 3auer,

TaMUTIbTOHOBBI K C/laue 5K3aMeHa, pellleHHe 3a7ia4 IpoBepKa 3aau

rpagsr. pelleHus

16.Ilnanaprocts | TIpopaboTka yueGHOro MaTepuasna, MOArOTOBKA 3auer,

rpagos. K cZjaue 5K3aMeHa, pelleHue 3aja4 [IpoBepKa 3ajad
pelleHus

17.[JepeBbs. ITpopabotka yuebHOro Marepuasa, oJroToBKa 3auer,

K C/laue 5K3aMeHa, pellleHHe 3a7iay IpoBepKa 3aau

peLIeHus

18.Packpacka [TpopaboTka yue6HOro MaTepurasna, NoAroToBKa 3auer,

rpagos. K CZlaue 5K3aMeHa, pelleHue 3aja4 MIpOBepKa 3a7ja4
peleHus

19.I1ceBnobynessr | ITpopaboTka yueOGHOro MaTepuasna, MOATOTOBKA 3auer,

dyskpn u k - K C/laye 3K3aMeHa, pellleHue 3a/ia4 IIpOBepKa 3a7au

3HaUHasd pelieHus

JIOT'MKa.

20.TTonHoTa B [TpopaboTka yue6HOro MaTepurasna, NoAroToBKa 3auer,

k - 3naunoi K C/laue 9K3aMeHa, PelleHre 3aau NpoOBepKa 3aJayu

JIOTHKeE. pelleHus

11. YHEBHO-METOJUYECKOE N1 HWH®OPMAIIMOHHOE OBECIIEYEHUWE

MCIATTAHbBI

a) CnucoK pekomMeH/lyeMoH JIUTepaTypsbl

®opma A
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OCHOBHasi
1. CypomnaroB, C.B. [luckpeTHasi MaremaTuKa: y4eOHMK W TIPAaKTUKyM /i BY30B /
C. B. CygomnnaroB, E.B. OBuMHHMKOBa. — 5-e Wu3A., wucrnp. U gon. — Mocksa :
N3patensctBo FOpaiit, 2022. — 279 c. — (Bbiciiee obpa3zoBanue). — ISBN 978-5-534-
00871-5. — TekcT : snekTpoHHBIM // ObOpa3oBaTenbHas maatdopma FOpait [caiit]. —

URL: https://urait.ru/bcode/488927

[uckpeTHass mMareMaTHka : yuebHoe rocobue s By3oB/ /. C. AHanuueB [u fp.]; mop
HayuyHou pegakiueit A. H. CeceknHa. — MockBa : W3parensctBo FOpaiit, 2022. —
108 c. — (Beiciiee obpaszoBanue). — ISBN 978-5-534-08214-2. — TeKcT : 371eKTPOHHBIH //
O6pa3zoBarenbHas riatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/492307
lamkos, C. B. [luckpeTHas MaTemMaTHKa : yueOHUK 1 TIPakKTUKyM J1s By30B / C. B. T"amkos,
A.b. ®ponoB. — 3-e u3g., ucnp. U gon. — Mocksa : UsgatensctBo HOpaiit, 2022. —
483 c. — (Beiciiee obpasoBanue). — ISBN 978-5-534-11613-7. — TeKcT : 371eKTPOHHBIH //
O6pa3oBarenbHas ratTgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489165

AOIIO/THUTE/IbHAA

1.

COopHUK 3a7iau Mo Bbiciied MaTeMmaTHke B 4 4. Uacth 1 : yuebHOe mocobue fyisi By30B /
A. C.TlocrienoB [u ap.]; mop pemakiueit A. C. ITocrnenoBa. — Mocksa : U3maTenbCTBO
FOpaiiT, 2022. — 355 c. — (Briciree obpa3oBanue). — ISBN 978-5-534-02075-5. — TekcT
/1eKTpoHHbIM  //  O6pa3oBatenbHasi  raatrgopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/490873
COopHUK 3afau 1o BbICIIe mMaTtematHke B 4 4. YacTh 2 : yueGHoe mocobue zjisi By30B /
A. C.TlocrienoB [u ap.]; mox pepakiueii A. C. ITocrienoBa. — Mocksa : M31aTenbCTBO
FOpaiit, 2022. — 253 c. — (Beiciiee obpa3zoBanue). — ISBN 978-5-9916-7929-9. — Tekct
: 9/1eKTpoHHbI  //  O6pa3oBatenbHasi — Iatgopma  FOpailiT [catiT]. ——
URL: https://urait.ru/bcode/490874
COopHUK 3a7iau Mo Bbiciied MaTeMmatHke B 4 4. Uacth 3 : yuebHOe mocobue fjisi By30B /
A. C.TlocrienoB [u ap.]; mop pemakiueit A. C. ITocrnenoBa. — Mocksa : U3maTenbCTBO
FOpaiiT, 2022. — 395 c. — (Briciree obpasoBanue). — ISBN 978-5-9916-7930-5. — Tekct
/1eKTpoHHbIM  //  OO6pa3oBatenbHasi ~ raatrgopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/490871
COopHUK 3afau 1o BbICIIer mMaTtematuke B 4 4. YacTh 4 : yueGHoe rocobue zsisi By30B /
A. C.TlocrienoB [u ap.]; mox pepakiueii A. C. ITocrienoBa. — Mocksa : M31aTenbCTBO
FOpaiit, 2022. — 218 c. — (Beiciiee obpa3zoBanue). — ISBN 978-5-9916-7931-2. — TekcT
: 9/1eKTpoHHbI  //  O6pa3oBatenbHasi — Iatdgopma  FOpaiiT [catiT]. ——
URL: https://urait.ru/bcode/490872
MuxeeBa EnmnsaBera AnekceeBHa. JIucKpeTHasi MaTeMaTHKa : yueb.-MeTo/]. mocobue zyist
1 1 2 KypcoB ¢ak. MmaTeMaTUKU U UHGOPM. TexHosoruii / MuxeeBa EnnszaBeta AnekceeBHa;
YnlI'yY, ®ak. MaTeMaTUkKd U WHGOPM. TeXHOJOTUN. - YbsSHOBCK : Y'Y, 2008. - 3arn. c
9KpaHa; VIMeeTcs med. aHasor. - J7eKTpoH. TeKcToBble faH. (1 datin : 4,63 M0). - TekcT :
3/1eKTpOHHBIN. http:/lib.ulsu.ru/MegaPro/Download/MObject/221
MuxeeBa Enmi3aBeta AnekceeBHa. BBe/jeHre B JUCKPeTHYI) MaTeMaTHKY : yue0. mocobue
ans 1 kypca dak. maremMatukd u uHGpopM. TexHosoruii. Y. 1 / MuxeeBa Enu3aBerta
AnekceeeHa; Ynl'Y, ®MulT. - YnpsiHoBcK : YnlI'Y, 2013. - MMeercss meu. aHajuor. -
OneKTpoH.  TekcToBble  gaH. (1 daiin  : 6,75 MB). -  Tekcr
371eKTPOHHBIN.- http:/lib.ulsu.ru/MegaPro/Download/MObject/240
MuxeeBa Enm3aBeta AnekceeBHa. BBe/jeHHe B JUCKPeTHYH) MaTeMaTHKY : yuel. rmocobue
Jist 1 Kypca ¢ak. MaTeMaTHUKH, UHPOPM. U aBuall. TexHosoruii. Y. 2 / MuxeeBa EnusaBera
AnekceeBHa; Y'Y, ®DMUUAT. - YnbsHoBcK : Ynl'Y, 2016. - 3ars. ¢ 3KpaHa. - JJIeKTPOH.
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TeKCTOBbIe JlaH. (1 daiin : 1,48 M6). - R

3/1eKTPOHHBIM.- http://lib.ulsu.ru/MegaPro/Download/MObject/248

yueOHO-MeTo/fuuecKas

1. FOpbesa O. /I. Metoauueckue yKa3aHUsI [JiI CaMOCTOSTEJIbHOM pabOThl CTYZEHTOB TI10
JucLuriiHe «/IuckpeTHass MaremaTdKa» JJisi CTy/leHTOB OakajiaBpviaTa IO HarpaB/IeHHsIM
09.03.03 «IIpuknagnass wuHpopmatuka», 02.03.03 «MatemaTHueckoe obecrieueHre U
a/IMUHUCTPUPOBaHKe WH(GOPMALIMOHHBIX crucTeM», crietanbHocTel 10.05.01 «KommbroTepHast
6e3omacHocTb», 10.05.03 «MHbopmaLmoHHast 6e301acHOCTh ABTOMATU3UPOBAaHHBIX CHUCTEM» /
O. . FOpreBa; Yal'y, ®ak. MaTeMaTUKH, UH(OPM. U aBUall. TEXHOJIOTUM. - YIbSHOBCK : Yl'Y,
2019. - 3ar. c 3kpaHa; Heory61MKoBaHHBIN pecypc. - DeKTPOH. TeKCToBbIe AaH. (1 daiin : 554
KB). - Tekcr : snektponnsi. http://lib.ulsu.ru/MegaPro/Download/MObject/5693

CoruacoBaHo:
~ ~
JAAPEKTOP HB / _ BYPXAHOBA M. M. / . / 11.05.22
JLO/DKHOCTb COTPYAHHKA HayuyHOH OMO/IMOTEKH dHUO nouch

0) IIporpammHoe obecrieueHue

[nst obpa3oBaTeIbHOTO TpoIiecca 1Mo JaHHOW AUCLUIUIMHE Heo0XoJuM cTauuoHapHbIi Kiacc ITK ¢
YCTaHOBJIEHHBIM CJIeIyFOIAM POrPaMMHBIM 00ecIiedyeHHeM:
MoiitOduc CrangapTHbiid, AibT Paboyast craHius 8.

B) IIpodeccuoHanbHbIe 0a3bl JAHHBIX, HH)OPMAHOHHO-CIIPABOYHbIE CHCTEMbI

1. D/1eKTPOHHO-0H0/INOTeUHbIE CHCTEMBI:
1.1. udposoii obpa3zoBaTenbHbIN pecypc IPRsmart: 371eKTpoHHO-0MO/MMOTeUHAs cCUCTeMa :

cair / OOO Kowmmnanus «Ai Ilu Ap Megua». - CapatoB, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxuim foctyma: A/ 3aperucTpup. Mosib3oBareneil. - TekcT
3/1eKTPOHHBIM.

1.2. O6pasoBatenbHas miatpopma FOPAWT: o6pasoBaTenbHbIHA pecypc, 3JIeKTPOHHas
o6ubmoreka : cat / OO0 DOneKTpoOHHOe U3/aTebCTBO FOPAWT. — Mockga, [2022]. - URL:
https://urait.ru. — Pe>xxum fiocTyna: Jisi 3aperucTpup. moJib3oBaresieil. - TeKCT : 371eKTPOHHBIH.

1.3. Ba3a pmaHHBIX «3OnekTpoHHas 6ubmuoreka TexHuueckoro BY3a (OBC «KoHcynbTaHT
CTyZleHTa») : 3JIEKTPOHHO-OMbOMoTeuHast cucrema : cat / OOO Tlonurexpecypc. — Mockga,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pe>xum focTtyma: Ais 3aperucTpup.
rosib30BaTesieil. — TeKCT : 3/1eKTPOHHBI.

1.4. OBC JlaHb : 3/1€KTpOHHO-O0MOMMoTeuHass cucteMa : caut / OOO OBC JlaHb. — CaHKT-
[Tetepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum pgocTyma: s 3apervucTpup.
noJsib3oBaresneld. — TeKCT : 3/7IeKTPOHHBIMN.

1.5. 3BC Znanium.com : 37eKTPOHHO-0MbOMMOTeuHasi cuctema : cat / OOO 3HaHuUyM. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum jocTyma : [Jis 3aperucTpup.
To/ib30BaTesiel. - TeKCT : 37IeKTPOHHBI.

2. depepanbHas rocyjapcrBeHHass uHGopManuoHHasa cucrema «HamuoHabHas
3/IEKTPOHHAsA OUO/THOTeKa» : 3/IeKTpOHHas Oubsmoreka : caiit / ®I'BY PI'B. — Mocksa, [2022]. —
URL: https:/H36.pd. — Pexkum mocTyrma : [Jijis Tojib3oBaTesiell HayuHou O6ubsuoreku. — TekcT :
3/1eKTPOHHBIM.
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3. SMART Imagebase HayuyHO-nH(MopMaIroHHas 6a3a manaeix EBSCO // EBSCOhost :
[mopTan]. URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&cust1d—56895741. — Pexum pocrynma : gy aBTOpMS.
riosib3oBareseid. — Mi3o00pakeHue : 3/1eKTPOHHBIE.

4. ®epepanbHble HH(POPMALIOHHO-00pa3oBaTe/IbHbIE IOPTAJIbI:

4.1. EnvHoe oKHO JiocTymia K 0Opa3oBarenbHbIM pecypcam : (eaepanbHeIii moptan . — URL:
http://window.edu.ru/ . — TeKcT : 5/1eKTPOHHBII.

4.2. Poccuiickoe obpa3oBanue : defepanbHbii noptan / yupegutenb OTAY «OULITO». —
URL: http://www.edu.ru. — TeKCT : 371eKTPOHHBIH.

5. O6pa3oBare/ibHbIe pecypchl Yal'yY:
5.1. OnekTpoHHas 6ubmMoTeuyHasi cuctema Yal'yY : mMozysmb «DneKTpoHHasi 6ubmmoreka» ABVIC
Mera-ITPO / OOO «[lata Okcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum foctyna :
7151 TI0/Tb30BaTe el HayyHou 6ubmmoTeku. — TeKCT : 3/1eKTPOHHBIH.

CormacoBaHo:
3am.Hauy. YUTuT /_Kioukosa A.B. /7). 11.05.2022
JOJDKHOCTE coTpyaHuka YUTuT ©HO P g »// UIHCh jJara

12. MamepuanbHo-mexHu4eckoe obecneueHue OUCYUNIUHbI
AypuTopun [/ TIPOBeJIEHUs JIEKLIWM, CeMUHAPCKUX 3aHSTHH, [/i1 TIPOBEJIEHUsT TEKYILEero
KOHTPOJIsI ¥ TIPOMEXKYTOUHOM aTTeCTaluu, TPYIIMOBbIX ¥ MHAWBU/YaTbHbIX KOHCY/IbTALIHH.
Ayautopuy  yKOMIUIEKTOBaHBI  CIIEL[Ua/IM3UPOBaHHON  MeOenbto, yueOHOW  ZOCKOWM.
[MoMmelieHus JIsi CaMOCTOsTeIbHOM paboThl obecrieuenbl Wi-Fi ¢ goctyrnom K cetu «HTEpHET»,
3/IEKTPOHHOM MH(MOPMAaIIMOHHO-00pa30BaTeIbHOM Cpejie, 3/IeKTPOHHO-O0MO/TMOTeUHOM CHCTEMe.

13. CneyuanbHbie yc108us 015 00y4aWuxcs ¢ 02paHu4eHHbIMU 803MOHCHOCMSAMU 300P06bS

B ciyuae HeoOXOAUMOCTH, OOydYarOIUMCA W3 UKMCAa JIML, C OrPAaHUYeHHBIMU
BO3MO>KHOCTSIMU 37I0POBbsI (10 3asiB/IeHHI0 00yuaroI[erocs) MpeAsiararoTcs Cieyromiie BapruaHTbI
BOCIPUSITUS UH(OPMALIMU C YUETOM UX UHAUBUAYATBHBIX TICUXO(QU3UIECKUX 0COOEHHOCTEH:

- JUIsL JIWI] C HapYIIIeHUSIMU 3DEeHUs: B TIeUaTHOW (hopMe yBeMUeHHBIM mipudTom; B dhopme
3/IEKTPOHHOT'O [JOKYMEHTa; UHIUBHU/ya/IbHbIE 3a/IaHUsI U KOHCYJIbTAL[UH;

- 71 VL] C HapYIIeHWsIMM C/yXa: B Me4yaTHOW (opMe yBeJMdyeHHbIM mipudTom; B dopme
3/IEKTPOHHOTO [JOKYMEHTa; UHIUBHU/ya/IbHbIe 3a/IaHUsI U KOHCYJ/IbTAL[UH;

- Ui Wl C HapyUIeHUsMH OIOPHO-JBUTaTe/NbHOTO armapaTta: B IedyaTtHoW (opme
yBe/IMUeHHBbIM IIpU(dTOM; B (hOpMe 3eKTPOHHOIO [JOKYMEHTa; WHAWBUAYa/TbHbIE 3a[jaHUs U
KOHCY/IbTal[|H.

B cyuae He0OXOJUMOCTH HUCIIO/b30BaHUSI B Y4eOHOM IpOIecce YaCTUYHO/UCKTIOUUTETEHO
JUCTaHI[MOHHBIX 00pa30BaTe/IbHBIX TEXHOIOTHH, opranu3aius pabotsl TITIC ¢ obyuarommmucs ¢
OB3 u WHBa/MMJaMu TPeJyCMAaTpPUBAeTCs B 3JEKTPOHHOM HWH(OpPMalMOHHO-00pa3oBaTeTbHOM
cpefie C y4eTOM WX UHAUBUYATbHBIX TICUX0(U3UUECKHX 0COOEHHOCTEH!.

7

Paspaboraux {{{1« o JOoylec” IOpreBa O/,
0

TIMHCH - JOJDKHOCTE OHO
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