MunuctepcTBo 00pa3oBaHus U Hayku PO

o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

®-Paboyas mporpaMma 1o JUCHHUIUINHE

YTBEPXIEHO
(hakyspTeTa MaTEMaTHUKH,
dBUALMOHHBIX TEXHOJIOTUI
r.; porokon Ne__4/21
' /M.A .Boikos

PABOYASA TIPOI'PAMMA JJUCHUIIJIMHBI

HAucuunnmna JuckpeTHass maTeMaTuka

DaKyJbTeT MaremaTuku, HHPOPMAIIMOHHBIX U aBHAIIMOHHBIX TEXHOJOTUN
Kadenpa NudopmannonHol 6e30MacHOCTH U TEOPUH YIIPABIICHUS

Kypc 1

CrnennansHocTh (Hanpasienue): _09.03.03 — IpukiagHas nHGopMaTHKa
(k00 cneyuanvbHocmu (HanpasieHus), NOIHoe HauMeHo8aHue)

HampaBneHHOCTB
(mpoduTh/Crieanu3arus) Hudopmanmonnas cdepa

NOJIHOe HaumMeHosaHue
®dopma 00yueHus Oo4Has
Jlara BBeneHus B yueOHBIN nponecc Yal'V: « 01 »  cents0ps 20 21 r.
[Mporpamma akTyanu3upoBaHa Ha 3aceJaHuu Kadeapsl: TpoTokoi Ne oT 20
[Iporpamma akTyanu3upoBaHa Ha 3aceAaHuM Kadeapsl: MPOTOKo No oT 20
[Mporpamma akTyanu3upoBaHa Ha 3aceJaHuu Kadeapsl: TpoTokoi Ne oT 20

Ceenenus o pa3padOTUMKAX:

®.1.0. AGOpeBuarypa kadeapsl VY4eHas cTENeHb, 3BaHUE
IOpweBa Onbra JIMutpueBHa NbuTyY JIOLIEHT
COI''TACOBAHO COI''TACOBAHO
3aBeyrommii kabeapoit 3aBeqyroluii BhIMyCKaromlen kadeapoit
«HpopmManoHHas 0€30MacHOCTb U «MHOpMALOHHEIEC TEXHOTOTUID)

TEOpHS YIIPABICHUSY,
peanu3yromenl TUCHUIIMHY

r

_u,_-"‘i’ Angpees A.C. / 7
; f?:'rir:u.'.r-.'l-.l fal HLEX) /%
¢ I /| BomkoB M.A. /
« 18 » Mas 2021 r. (noonuce) (®.1.0.)

« 18 » Mast 2021 .

dopma A Crpannna 1 u3 16



MunuctepcTBo 00pa3oBaHus U Hayku PO

o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

®-Paboyas mporpaMma 1o JUCHHUIUINHE

1. IHEJIX U 3AJJAYU OCBOEHU A JUCHUITJIMHBI

Ienu ocBoeHUs1 IMCHUIIMHBL: «/[UCKpeTHAst MaTeMaTHKa» - O3HAKOMJICHUE 00yYaroIIuX-
csl ¢ PyHIAMEHTABHBIME pa3/ieliaMy JUCKPETHON MaTeMaTUKHU: OCHOBaMHU OOIIEH KOMOMHATOPUKH,
OyIieBoil anreOpsl U e MPUIIOKESHHUH, TeOpUH rpadoB U K -3HAYHOI JIOTHKH.

33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI:

— pa3BUTHE y CTYJICHTOB COOTBETCTBYIOUIMX OOIIEKYJIbTYPHBIX, MPOPECCHOHATBHBIX H
po¢eCcCHOHATLHO-CIIELUAIN3UPOBAHHBIX KOMIIETEHIIHIH;

— BOCIIMTAaHUE y CTYIEHTOB MaTEMaTU4YECKON U TEXHUYECKOU KYJIbTYPBI;

— YETKOE OCO3HAHUE HEOOXOAMMOCTH U Ba)KHOCTU MaTeMaTHYECKOH IOATOTOBKH IS CIie-
[IUATMCTA TEXHUIECKOTO MPOduUIIs;

— O3HAKOMJIEHHE C OCHOBHBIMU OOBEKTaMU U METOJAMHU JIUCKPETHOW MAaTEMaTUKHU, a TAKKe
UX MPUIOKEHUSMH JUIsl pEIIEHUs] PA3JIMYHbIX 33jJay, TPEeOYIOIMUX MPUMEHEHUS BBIYUCIUTEIIb-
HBIX CPEJCTB;

— pa3BUTHE HaBBIKOB OOpAILlEHUs C IUCKPETHBIMU KOHCTPYKLMSIMH U YMEHHUS CTPOUTH Ma-
TEMaTU4YECKHE MOJIENIHU OOBEKTOB U IIPOLIECCOB, C KOTOPBIMU CTYJIEHT OyJIeT UMETH AENO B XOJ€
cBoel MpodecCuoHaNbHOM NesTEIbHOCTH;

— (opmupoBaHue y OyAyllero crnenuaiucra B 00JIaCTH KOMIIBIOTEPHOW 0€30M1acCHOCTH Ta-
KHX Ka4eCTB, KaK CTPOTOCTb B CY)KJCHHSIX, TBOPUECKOE MBIIIICHUE, OPTaHU30BaHHOCTH M pabo-
TOCTIOCOOHOCTb, AUCHUINTIMHUPOBAHHOCTh, CAMOCTOSITEIbHOCTh U OTBETCTBEHHOCTb.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Hucuunmmmnna «J{uckperHas marematrukay (51.5.9) otHocHTCs K umciny QyHIaMEHTATbHBIX
MaTeMaTUYECKUX TUCIHUILUIMH B CHIIy 0TOOpa M3y4aeMOro Marepualia i 3aHHMaeT BaKHOE MECTO B
6azoBoii yactu mukia (b1) oOpasoBarenbHON MpOrpaMMbl MMOATOTOBKK 0akajgaBpOB IO Harpaslie-
auto 09.03.03 — «IIpuknagnas nHPOPMATHKAY.

JlucuuIuinHa yuTaercs Bo 1-oM cemecTpe cTyJeHTaM 1-To Kypca ouHOH (hopMBbl 00yUEeHHS.

I[J'IH €C YCIICIIHOI'0O MU3Yy4YCHHA H€O6XOI[I/IMI>I 3HAaHUA U YMCHM, HABBIKM W KOMIICTCHIIHUH,
HpI/IO6pCTeHHBIe B pE3YyJIbTAaTC OCBOCHHA IIKOJIbHOTO KypCa MAaTEMATUKH, a4 TAKIKC HEKOTOPLIX pa3-
JCJI0B MaT€MaTU4YCCKOIro aHajim3a u aHFC6pI>I.

PeByHLTaTBI OCBOCHUA TUCHUIIINHBI 6yI[y'T HCOGXOI[I/IMBI JJIs nanLHeﬁmero mponecca 06y-
YCHUA B paMKax IO3TAITHOT'O CbOpMI/IpOBaHI/ISI KOMHCTCHHI/Iﬁ IIpU U3YUCHHUH CICAYIOIINX CIICHHAIb-
HBIX JUCILUIIJINH:

e MaremaTrueckas JIOTHKa

e HMHudopmarrka u mporpaMMHUpPOBaHNE
e ba3nl naHHbBIX

e [IporpammHas HH)KEHEpUs

e BrmumcianTeapHas MaTeMaTHKa

U MHOTHX JpPYTUX, a TaKXe JJIs MPOXOXKJIEHUs y4eOHOH, MPOU3BOJICTBEHHOW W MPEJAUIIIOMHON
IIPaKTUK, TOCYIapCTBEHHON UTOTOBOM aTTECTALUU.
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3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHU S
AACHUILIMHE (MOAYJII0), COOTHECEHHBIX C INIAHUPYEMBIMH
PE3YJIbTATAMU OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

[Tporecc n3yueHust TUCUUIUIMHBI HAIIPaBJIeH Ha (JOPMUPOBAHHE CIETYIOUIMX KOMITETCHITHIA:

Kox u HaumenoBanue
peajn3yeMoil KoMiie-
TEeHIUH

IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHS 110
AUCHHUILIMHE (MOYJII0), COOTHECEHHBIX ¢ HHANKATOPA-
MM J0CTHKEHHUSs] KOMIIeTeHI Uil

OIIK -1 cmocoOHOCTH
MPUMEHSTh €CTECTBEH-
HOHAy4YHbIE U OOIIEHH-
KCHEepHbIE 3HAHUS, Me-
TOJBI MAaTEMATHYECKOTO
aHalM3a U MOJEIHPO-
BaHUsS, TEOPETUUYCCKOTO
U SKCIEPUMEHTAIBHOTO
WCCIICIOBAaHUS B TIPO-
deccuoHanpHO  Jes-
TEIHHOCTH

3HaTh:

- OCHOBHbBIE TTOHSATHUS TEOPUH MHOXKECTB;

- OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI U METOJIBI UX H3Y-
YeHUS;

- TMPUHILHUI BKIIOYEHUS U UCKITIOUCHHUS;

- anmapaT Npou3BOAAIMX QYHKIUN U PEKYPPEHTHBIX CO-
OTHOIIICHH;

- MareMartuyeckuil ammapar OyseBoil anreOpbl U ero
MIPUIIOKEHUS;

- OCHOBHBIC ITOHATHS K aJITOPUTMBI TEOPUH TpadoB;

- OCHOBHBIC PE3yJbTaThl M MPOOJIeMbl K —3HAYHOW JIOTH-
KH.

YMeTh:

- UCIOJIb30BaTh almapaTr JUCKPETHON MaTeMaTHUKH, B TOM
Yyclie TPUMEHSTH ammapaTr MNPOU3BOAANMX (GYHKIUH U
PEKYPPEHTHBIX COOTHOIICHHWM JJIsi PEIICHUs TepeYUCIIH-
TEIBHBIX 3a71a4;

- HaXOJWTh MPEJCTaBICHUE M UCCIE0BaTh CBOMCTBA Oy-
JIEBBIX U MHOTO3HAYHBIX QYHKIMHA popmyramu B pa3nny-
HBIX Oa3ucax.

Bnanets:

- HaBBIKAMH TMPUMEHEHHMsI S3bIKA U CPEJICTB TUCKPETHOMN
MaTEeMaTHUKH;

- HaBBIKAMHU MPAKTHYECKOTO HCIOJIb30BAHUSI MaTeMaTuye-
CKMX METOJIOB JUCUHUIUIMHBI MPU PEIICHUH KOHKPETHBIX
3ajadq.

4. ObIAA TPYAOEMKOCTH JUCHUIIJINHBI

4.1. OPBEM JUCIIMIIJIMHBI B 3AYETHBIX EJJMHUIIAX (BCEI'O): 5.

4.2. OFbEM JUCIATIJIAHBI IO BUJIAM YYEBHOM PABOTHI (B YACAX):

KonuyectBo yacoB (popma oOyueHus: ouHasl )
Buj yueOHoit padoThI Bcero no niiany B 1.4. mo cemecTpam
1
1 2 3
KonrtakTHas pabora oOy4a- 72 72
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IOLUXCA C TIPEroaaBaTeeM

B cooTBeTcTBUE ¢ YII

AyJIUTOpPHBIE 3aHITHS 72 72

Jlekiuu 36 36

CemuHaphl U IPAKTUYECKHE 36 36

3aHSITHS

JlaGopaTopHubie paboThI (J1a- 0 0

OOopaTOpHbBIN IPAKTUKYM)

CamocTosTenbHas 72 72

pabora

Texymui KOHTpOJIb KoHTtpoibHbIE Kontposnbnsie
paboThl — 2 paboThI — 2

KypcoBast pabora 0 0

Buasl npoMexyTOUHOM aT- Ik3amen-36 Ik3ameH-36

TECTAINH

Bcero gacos no aucnu- 180 180

TUTHHE

4.3. COAEPKAHUE JUCIUIIJIMHBI (MOAYJIsA.) PACIIPEJAEJIEHUE
YACOB IO TEMAM M BUJAM YUEBHOM PABOTHI:

®opma 00yueHHUs: OYHas
Bujbl yueOHbIX 3aHATHH
®opma
AyIMTOpHBbIE 3aHATHS
3ansATus B Camo- | Tekylue-
HasBanue NpaKTH4e-
Bcero JlaGopa- HHTEPaK- CTOs- ro KOH-
pa3aejioB 1 TeEM CKHE 3aHdA- e
JEKIINHU TOPpHasdA THUBHOHU TeJbHasA TPOJHA
THS, CEMHHAa- .
pH pa6ora dhopme paGora 3HAHUM
1 2 3 4 5 6 7
Pa3nen 1. Teopust MHOKeCTB 1 KOMOMHATOPHKA.
1. DneMeHTHI TEO- Jlomami-
pUU MHOXECTB. 8 2 2 0 0 4 HHE 32-
HaHUus
2. KomoOwunarop- Jomarn-
HbIe 00BEKTHI 1 X 8 2 2 0 0 4 HHE 32-
CBOICTBA. JaHUs
3. PexyppeHrtHble
Jomarn-
COOTHOIIICHUS U
8 2 2 0 0 4 HUE 3a-
MPOU3BOIALLINAE J—
GyHKIUH.
Pa3nea 2. ByneBa anreopa.
4. bynesa ¢yHK- Jlomar-
LIMS ¥ €€ CBOMCTBA. 8 2 2 0 0 4 HHC 33~
HaHus
5. Paznoxenue Jlomai-
OyneBbIX QYHKIMNA 8 2 2 0 0 4 HUE 3a-
10 NEPEMEHHBIM. Aanus
6. Iloctpoenue oMmar-
P 8 2 2 0 0 4 | A
COKpPAIIEHHBIX HUe 32~
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U3 BIOHKTUBHBIX JaHusA
HOPMaJTbHBIX
dhopm.
7. Ilonnora u 3a-
Jlomar-
MKHYTOCTb CHUCTE-
g 8 2 2 0 0 4 HUE 3a-
MBI OyJ1eBbIX s
GbyHKIMA.
8. IlonuHOMBI Homar-
YK eraIKuHA. 8 2 2 0 0 4 HUE 3a-
HaHUus
9. OcHoBHEBIE 3a- TTomar-
MKHYTBIE KJIACChI 8 2 2 0 0 4 HHE 3a-
OyJeBOl anreOpsl. AaHust
10. ITonanoTa cu- Jlomart-
CTEMBI OYJIeBBIX 8 2 2 0 0 4 HUe 3a-
GyHKIMIA. AaHus
Pa3znen 3. Cxembl U3 GyHKIMOHAIBbHBIX 3J1EMEHTOB.
11. Cxema u3 ae-
Jomar-
MEHTOB (DYHKITHO-
ymcimo 6 1 1 0 0 4 HHE 3a-
HaJbHBIX H €€ -
CBOWCTBA.
12. CunTe3 cxeM u3 Tlomar-
(bYHKIMOHATBHBIX 6 1 1 0 0 4 HUE 3a-
OJICMCHTOB. JaHUs
Pa3znen 4. Teopus rpados.
13.T'pad u ero Jlomau-
CBOICTBA. 8 2 2 0 0 4 HUeE 3a-
JaHUA
14. CBs13HOCTD Joman-
rpados. 8 2 2 0 0 4 HUeE 3a-
JaHUuA
15. DiinepoBsl U Jlomar-
TraMUJIbTOHOBBI 8 2 2 0 0 4 HHE 3a-
rpadsl. A2
16. [InanapHOCTH JTomarm-
rpados. 8 2 2 0 0 4 HHeE 3a-
JTaHUS
17. lepeBbs. Jlomaui-
6 2 2 0 0 2 HUE 32-
JaHUusA
18. Packpacka Jloma-
rpados. 6 2 2 0 0 2 HUE 32-
JaHUusA
Pasznen 5. O000menust 0ysaeBbIX QyHKIMA.
19. I1ceBnoOyneBs
Jomar-
HKITUH 1
?iy_ 3IfaqHaH 4 1 1 0 0 2 HHE 3a-
IaHusg
JIOTHKA.
20. IToxmora B 4 1 1 0 0 2 Jomaru-
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k —3HauHOI1 JTOTH- HHE 32-
Ke. aHusg
36

DK3aMeH
Hroro: 180 36 36 0 0 72

5. COAEPKAHUE JUCHOUILIMHBI (MOJTYJIST)
Pa3nes 1. Teopusi MHOKeCTB 1 KOMOMHATOPHKA.

Tema 1. DiieMeHTHI TeopuM MHOMkKeCTB. OCHOBHBIE ONpENEICHUS TEOPUU MHOXKECTB. 3a/laHHE
mHoOxkecTB. I[lapagokc Paccema. Omepauun Hag MHOXecTBamMu. bynean. [Iuarpamms
Oitnepa — BenHa. [lekapToBo mpousBeeHUe MHOXKeCTB. buHapHbie oTHomeHus. Kommno3unus ot-
HomeHuil. CBoicTBa oTHOMIEHUH. OTHOIICHUS! SKBUBAJICHTHOCTHU U TTOPSIIKA.

Tema 2. KomOuHaTopHbIe 00beKThI M UX CBOMCTBA. DjieMEHTapHbIC KOMOWHATOPHBIC TTpaBUJIA.
OcHoBHBIE KOMOWHATOPHBIC OOBEKTHI M UX CBOMCcTBAa. buHoMm HetotoHa. CBolicTBa OMHOMHAIBHBIX
koad¢umento. Tpeyronbuuk [lackans. [lomuHoMuansHas TeopeMa. [IpuHIUT BKIIOYEHUS U HC-
kiroueHus. @opmyina pemiera u ee ciaeacrsue. Yucna Ctupiaunra. MeTopl U3yuyeHus: KOMOMHATOP-
HBIX OOBEKTOB.

Tema 3. PexyppeHTHbIe COOTHOLIEHUS] U npou3Boasiumue pyHkuuu. [lonsTue npousBoasen
¢ynkuuu. CpoiicTBa npou3BoIAMX (GyHKuA. [Ipumepsl HCIONB30BaHUS MPOU3BOAALIINX (PYHK-
1uii. PexyppentHelie cootHomeHus. Yucna @uboHaqyu.

Pasnen 2. byJaesa aareopa.

Tema 4. byneBa ¢pyHkuus u ee coiicrBa. Onpenenenue OyneBoi ¢pyHkuuu. [lepexmodarenbHas
¢ynkus. Yucno OyneBbix QpyHKIM oT N nepeMeHHBIX. CriocoObl npescTaBieHus 0yneBoil GyHK-
mun. CyiiecTBeHHbIe U (DUKTHBHBIE NepeMeHHble OyieBod (QyHKUUH. DieMeHTapHble OyJeBbI
¢GyHKIMM U uX cBolicTBa. [IoHsATHE SKBUBAJEHTHOCTH M OCHOBHbBIE KBHUBAJIEHTHOCTH OyJIeBOH aii-
re0Opsl. [lonstue popmysnsl. Oneparus cynepno3uiuu.

Tema 5. Pasznoxenue 0yJjieBbIX (pyHKIMI 10 NepeMeHHbIM. Pa3noxenue OyneBoil pyHKuMU MO
onHOW mepeMeHHOH. PasznoxxeHue OyieBoi (YHKIMM TO HECKOJIbKUM mnepeMeHHbIM. CIIH® u
CKH®. IloHATHE KOHCTUTYEHTHI.

Tema 6. IlocTpoeHue coOKpameHHbIX TU3BIOHKTHBHBIX HOPMAJBHBIX GopM. OCHOBHBIE OIpe-
nenenns. VIMITMKaHThl U SApOBble MMIUIMKAHTB. MeETObl MOCTPOEHUSI COKPAIlEHHBIX TU3BIOHK-
TUBHBIX HOPMaJbHBIX (opM. MUHUMaIbHBIE, KpaTYalIIMe U TYHNHKOBBIE JW3bIOHKTHBHBIE HOD-
MasibHbIE (DOPMBI U UX pa3iuuus. MeTo/ibl HOCTPOEHUSI MUHUMAJIbHBIX, KpaTyallliuX U TYTHUKOBBIX
JU3BIOHKTHUBHBIX HOPMAJIBHBIX (HhOpM.

Tema 7. IlosiHOTa M 3aMKHYTOCTH cHCTeMbl OyJeBbIX (¢yHkumii. [IoHATHE MOTHON CHUCTEMBI
OyneBbix (yHkimid. Teopema o mogHOTE ABYX cucTeM OyieBbIx (yHKImid. [IprMeps! MOJIHBIX CH-
ctem OyneBbix ¢pyHkuil. CtannapTtabsiii 6a3uc. Hleddepossl pynkiuu. Onepanus 3aMbIKaHUs U €€
cBo¥icTBa. 3aMKHYTOCTh. [IprMepsl 3aMKHYTHIX CHCTeM OyJeBBIX (PYHKLUH.

Tema 8. ITlosmnombl Keraakuna. [lonmHombl XKerankuna u ero cBoiictBa. MeTopl TOCTPOEHUS
nmoanHoMoB JKerankuna.
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Tema 9. OcHoOBHBbIe 3aMKHYThIe KJIacchl 0yJieBoii anredpbl. Kinacc OyneBbix QpyHKIUM, coxpa-
Hstommid KoHcTanTy 0 u ero cBoiictBa. Kimacc OyneBbix QpyHKIUI, COXpaHAIONNI KOHCTaHTY 1 U
ero cBorictBa. Kitacc nmuHeliHbIX OyneBbIX (DYHKIHH M €ro cBoWcTBa. JleMma o HenmHEHHOM OyIie-
Boil pynkuuu. [Ipunuun nBoiictBenHoctu. CamoaBolicTBEHHOCTh. Kitacc camoBoiicTBEHHBIX Oy-
JeBbIX (YHKIMH U €ro cBoiicTBa. JleMMa 0 HecaMOJBOMCTBEHHOUW OyseBoi (GyHKIIMH. MOHOTOH-
HoCcTh OyneBoit (ynkiun. Kiiacc MOHOTOHHBIX OyneBbIxX (GyHKIMA. JleMMa 0 HEeMOHOTOHHOH OyJe-
BOH (DYHKIIHMH.

Tema 10. ITornoTa cucrembl 0yJjeBbIx pyHkuuii. Teopema [locta o QyHKIIMOHANIBHON MOJIHOTE
cucreMsl OyneBbix (yHkui. Ilpeanonneie knacesl OyneBoi anreOpsl. basucel. IIpencraBnenus o
pesyJibratax Ilocra.

Pa3znen 3. Cxembl U3 PYyHKIIHOHAJIBHBIX 3JIEMEHTOB.

Tema 11. Cxema u3 QyHKIMOHATBHBIX JIIEMEHTOB U €e cBolicTBa. OCHOBHBIE onpeneneHus. Jlo-
ruyeckasi cerb. Cxema n3 yHKIMOHAJIBbHBIX 3JIEMEHTOB U ¢ NPOBOANMOCTh. IIpumep cxembl
U3 GyHKUHOHANBHBIX 3J1eMeHTOB. Kinacesl G u G,. Teopema o mosHoTe.

Tema 12. Cunre3 cxeM U3 GPyHKIHMOHAIbHBIX 3J1eMeHTOB. CI0KHOCTh CXEMBI U3 (YHKIMOHATb-
HbIX AyieMeHTOB. DyHkuus llenHona. OcHOBHas 3aqaya cuHTe3a. [Ipocreiiue MeToabl CUHTE3a U
UX OLEHKH JUIS CIIOKHOCTH CXeMbI U3 (DYHKIIMOHAJIBHBIX diieMeHTOB. Metox LllenHoHa. Acummro-
TUYECKU HaWJTy4lInii MeTos1 cuHTe3a JlynaHosa.

Pa3nen 4. Teopusi rpados.

Tema 13. I'pa¢ u ero cBoiicrBa. OCHOBHBIE ompeesieHus. JnemMeHTsl rpada. CrocoObl 3a1anus
rpada. Tunsl rpagos. Onepaunn ¢ rpadpamu. M3omopdusm. HekoTopbie cooTHOmEHHs ISl Tpa-
¢oB. OueHka yucia Heu30MOpPHBIX rpadoB HenzomMopHbIX TpadoB HA [P BeplIMHAX, HA ( ped-

pax. [Tonusle u 1BynonbHbIE Tpadsl. Kputepuit nBynonsHoctu. O6xox rpada.

Tema 14. CesazHoctb rpadgos. [lonsrue cBszHocTH. KoMIOHEHTH! CBSI3HOCTU. TOUKM COUIEHEHMS.
Bepumunnas u pebepHast cB3HOCTb. Mepa cBsa3HocTH. Teopema Menrepa.

Tema 15. DiliepoBbl 1 TaMUWJIBTOHOBBI Tpadbl. DitsiepoB UK. DitiepoB rpad. Kpurepwuii sitie-
poBoro rpada. Ouenka yucna sinepoBsix rpadoB. amunbronoB nuki. ['amunsroHoB rpad. Teo-
pema Jlupaxa. OlieHka yncia raMiuJIbTOHOBBIX I'padoB.

Tema 16. Ilinanapuocts rpagos. Ilonstue yknanku rpada. Ykiaaka rpada B TpeXMEpHOM IMpo-
CcTpaHCTBe. YKIaaka rpada Ha TUIOCKOCTH | TutaHapHOCcTh. Dopmyna Ditniepa u ee cinenacteus. Ome-
pauus noapaseneHus pedpa u romeomopdusm. Teopema [Toutpsiruna — Kyparosckoro.

Tema 17. [lepeBbsi. OcHOBHBIE onpeneneHus. Bunbl nepeseB. CpoiicTBa aepesa. Koguposanue
JepeBa. AJITOPUTM MTOCTPOEHUS KpaTJalIlero octosa rpada.

Tema 18. Packpacka rpagos. OCHOBHBIE ONpeAeeHUsA. XPOMATUYECKOE YUCIO U €r0 OLECHKH.
Teopema o IATH KpackaxX. AJITOPUTMBI TTOCTIEAOBATEIHLHOTO pacKpaluBaHus rpada.

Pasznen 5. O000menust 0ysaeBbIX QyHKIMA.

Tema 19. [IceBno0y/eBbl pyHknun u kK —3Haunas goruka. [IceBnoOynessl ¢pynkuuu. CBolicTBa
niceB1oOyneBbix ¢yHkimid. [IpencraBnenne rnceBaoOyneBbix GyHKImil psagamu Oypre. K —3HauHas
Joruka u ee cpoiictBa. Ymcno QyHKImit oT N mepeMeHHbIX B K —3HauHOW joruke. OCHOBHEBIC
¢yHkumu K —3HauHOM noruku. Peanmn3anus K —3Ha4HBIX GYHKINN GOpMyTaMu.
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Tema 20. ITotnora B Kk —3Ha4uHo# jgoruke. [lonHoTa B K —3HauHOW joruke. [Ipumepsl MOIHBIX
cucteM B K —3Ha4HOI Jioruke. Pacrio3HaBaHue MOTHOTHI cUCTEMbl (PYHKIUMH K —3HAYHOM JIOTHUKH.
Teopema KysHemoBa o monHOTe cucteMbl (yHKIM K —3HauHOW yioruku. Hekoropeie cBoOiCTBa
cyluiecTBeHHBIX (QyHKUMI K —3Ha4yHO# normku. Kpurepuid moaHOTHI cucTeMbl GyHKUMH K —3Ha4-
HOU JIOTHKH.

6. TEMBI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHUI
Pa3nea 1. Teopusi MHOKeCTB 1 KOMOMHATOPHUKA.

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

1. HaxoxaeHue MOIIHOCTEH pa3InYHbIX MHOXKECTB.

2. MHccnenoBanue pa3iMyHbIX ONepanuii HaJl MHOXKECTBAMH.

3. Hcnons3zoBanue auarpamm Jitiepa — Benna.

4. HccnenoBaHue CBOMCTB pa3IMYHBIX OTHOIIEHUHM HA MHOXKECTBAX.
5. MHcnonw3oBanue GpopMyIIbl pemeTa.

2

. KomOunaTopusie 00bekThl. (CeMuHap)
1. Hcnonb3oBaHue pa3MELICHUH U coueTaHUI B KOMOMHATOPHBIX 3a7auax.
2. Hcnonbp3zoBaHue OMHOMUAIBHOM U OJIMHOMHAIBHON TEOPEM.
3. MHccnenoBanne cBOHCTB OMHOMHUAIBHBIX KO((MHUIIEHTOB.
4. Tloacuer uncen Ctupnunra 1 u 2 poja.

Tema 3. PexkyppeHTHBbIe COOTHOLIEHUSI M Mpou3Boasaiue pynkuun. (CeMunap)
1. Pemenue peKyppeHTHBIX COOTHOIICHHH.
2. Hcnonp3oBaHuE MPOU3BOASIINX (DYHKIIHIA TTPH TOKA3aTEIBCTBE PA3TMYHBIX TOXK/IECTB.

Pa3nea 2. byneBa anreopa.

Tema 4. byaeBa ¢pynkuus u ee cBoiictBa. (Cemunap)
1. Bupsl npeacraieHus O0yneBoil QyHKIUH.
2. Tlowck cymecTBeHHBIX M (PUKTUBHBIX TIEPEMEHHBIX OyJIeBOH (YHKIINH.
3. DKBUBaJeHTHbIE MpeoOpa3oBaHus GopMyII.

Tema 5. Paznokenue OyseBbIx pyHKkumii no nepemeHHbIM. (CemMuHap)

Paznoxenue OyneBoil pyHKIMH 1O OIHOW MEPEMEHHOIA.

Pa3noxxenue 6yneBoil pyHKINN IO HECKOIBKUM NEPEMEHHBIM.

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

[TocTpoenune cokpaleHHbIX TU3bIOHKTUBHBIX HOpMaAIbHBIX (hopm. (CemuHap)
ITocTpoeHne coKkpalieHHbIX TU3bIOHKTUBHBIX HOPMAIBHBIX (popM MeTozoM bielika.
[TocTpoeHune cokpallieHHbIX TU3bIOHKTUBHBIX HOPMaJIbHBIX (hopM MeTo10M KapT KapHo.

ook ownE

Tema 6. IlotHOTA M 3aMKHYTOCTB cHcTeMbl OyJeBbIX pyHKuuii. (Cemunap)
1. HccnenoBaHue CBOMCTB Onepanuy 3aMbIKaHUS.
2. TloctpoeHue 3aMbIKaHUS IS CUCTEMBI OYJIeBBIX (DYHKITHIHA.

Tema 7. Iloaumnombl Kerankuna. (Cemunap)
1. Tloctpoenue moarHOMOB JKerankuHa a7 OyiIeBbIX (yHKIIHA.

Tema 8. OcHoOBHBbIE 3aMKHYTbI€e KJIacChl 0yJieBoii ajaredopnl. (CemuHap)

1. MHccnenoBanue OyseBbIX (PyHKIMI HA MPUHAIEKHOCTh K OCHOBHBIM 3aMKHYTHIM KJIac-
caMm OyJieBO# anreopsol.

2. IlpumeHeHue MpUHLIMIA JBOWCTBEHHOCTH.
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Tema 9. IloanHoTa cuctembl 0yjaeBbIX GyHKuHiA. (CemuHap)
1. MHccnenoBanue cucteM OyJieBbIX (GYHKIMN HA PYHKIIMOHATBHYIO MOJHOTY.

Pazgen 3. CxeMbl U3 PyHKIUOHAIBHBIX 3JIEMEHTOB.

Tema 10. Cunre3 cxeMm 3 QyHKIIHOHAJIBHBIX 3JIeMeHTOB. (CemuHap)
1. Tlocrpoenue cxeM U3 GYHKINOHATIBHBIX HJIEMEHTOB MUHUMAJILHON CIIOKHOCTH, peallu-
3YIOIIUX 33/IaHHYI0 OyJeBy (YHKIIMIO B 3aJJaHHOM Oa3uce.

Paznen 4. Teopus rpagos.

Tema 11. I'pa¢ u ero coiicTBa. (Cemunap)
1. Bwuasl npencrabienus rpada.
2. Amnanms rpada Ha ABYJOJIBHOCTD.
3. HccrnenoBaHue ¥ OIICHKA PA3JIMYHBIX XapaKTEPUCTUK IpadoB.
4. WM3omop¢usm rpados.

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

Tema 13. DiiiepoBbl U raMUIbTOHOBBI rpadbl. (CeMuHap)
1. Amnanus siinepoBocty rpadoB.
2. AHaiu3 raMWIBTOHOBOCTH rpadoB.

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

Tema 15. JIlepeBbs. (Cemunap)
1. MHccnenoBaHue u OLlEHKA pa3IMYHBIX XapaKTEPUCTHK JI€pEBa.
2. KoamposaHue nepeBbeB.

Tema 16. Packpacka rpagos. (Cemunap)
1. HccnenoBaHue v OLIEHKH XPOMATHYECKUX dncel TrpadoB.

Pa3nes 5. O0o0menust 0yjieBbIX QyHKIIUH.

Tema 17. IlceBnody.aeBnl pyHknuu U K —3HauHas jgoruka. (Cemunap)
1. TIlpencraBnenue K —3HauHOW QYyHKIMU OpPMYIaMu.
2. Tlouck cymecTBeHHBIX U (PUKTUBHBIX MIEPEMEHHBIX 0yJIeBON (YHKIINU.
3. DxkBuBaleHTHBIE peoOpazoBanust GopMyn K —3HAYHON JTOTHKH.
4. Pasnoxenne K —3Ha4HOHN (YHKIMH B IIEPBYIO H BTOPYIO (DOPMEL.

Tema 18. IlotHoTa B K —3Ha4uHo# Joruke. (CeMuHap)

1. HUccnenoBanue K —3HayHBIX (QYHKIMI Ha MPUHAUICKHOCTh K OCHOBHBIM 3aMKHYTHIM
KjaccaM K —3HA4YHOM JIOTHKH.

2. MHccnenoBanme cucteM GyHKIMA K —3HaYHOM JIOTHKH HA MTOTHOTY.

7. JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

JIaGopatopHbie pabOThI HE MPETYCMOTPEHBI YUEOHBIM TLIAHOM.

8. TEMATHUKA KYPCOBbIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
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KOHTpOJ'IBHI)IG pa6OTI)I IIPOBOAATCA Ha IMPAKTUYCCKHUX 3aHATHUAX IIOCIEC U3YUCHUA 0J10KOB

TeM: mocie pasnenoB “bynesa anredpa”, “Teopus rpadoB” (TepBoii MONIOBUHBI pazaena) u “0000-
HIeHUs1 OyJIeBBIX (PYHKITUN .

o

10.

11.
12.
13.
14.

15.
16.

17.

18.

19.

20.

21.

Temarnka KOHTPOJIBHBIX padOT ONpeAesaeTCs IPOHAEHHBIM MaTepUAJIOM.

9. HEPEYEHD BOITIPOCOB K 3K3AMEHY (BAYETY)

BOl'[pOCLI K 3a4€Ty.

OcCHOBHbBIE OHATHS TEOPUU MHOXKECTB. 3ajaHue MHOkecTBa. [lapanoke Paccena. Onepanun
HaJl MHOXXECTBAMU U UX CBOMCTBA.

bunapnseie otHomeHus. Komnosunus otHomeHuil. CTeneHb OTHOWEHMS. SIIpO OTHOLIEHHUS.
OO01ue cBoicTBa OTHOLIEHUH.

OTHOIIEHNS 3KBUBAJICHTHOCTH U UX cBOMCTBA. OTHOIICHHU TOPSAJIKA U UX CBOMCTBA. Pemerku.
[Ipumepsl pemeTox.

OcHoBHbIe KOMOMHaTOpHBIE 00bEKTHI. [loMHOXkecTBa MHOXKecTBa. BriGopku. Pa3zmenienus
(nepectanoBku) 6e3 MOBTOpEHUs U ¢ ToBTOpeHueM. OCHOBHbIE CBOMCTBA. [Ipumepsi.
Coueranus 6e3 noBTOpeHuUs U ¢ noBropeHreM. OCHOBHbIE cBOIicTBa. BuHOMUabHas Teopema.
Tpeyronsuuk Iackans. [Ipumepst.

[NomuHomuaneHbie K03 dunuentsl. [TommroMuansHas Teopema. [lpumepbr mpuMeHeHwMs..
Paz6uenus Ha noaMHoxkecTBa. KomOuHaropusle uncina Ctupaunra 1 u 2 pona. @opmysisl 1s
BbIuMcienus uncen Ctupiunra 1 u 2 pona.

Mertoabl U3ydeHnss KOMOMHATOPHBIX 00beKTOB. [IpyHIIMT BKIIOUEHHS U UCKITtoUeHHs. Popmy-
J1a perera.

ITonsarue npoussogsmeil Gpynkuu. CoiicTBa npousBoaamux GpyHnkiuil. [Tpumeps! nenomab3o-
BaHus. PexyppenTHble cooTHOoLeHus. Yncna @ubonayyu.

bynesa anre6pa. Onpenenenue OyneBoit GpyHkuu. Yucno 6yneBbIx GyHKIHNE OT N MepeMeH-
HbIX. OCHOBHBIE BU/IBI TTpecTaBIeHUs OyneBor pyHkiuu. [Ipumepsr.

OnemeHnTapHble OyneBbl GyHKIMU. [TonsaTHe hopmyinsl. Onepanuus cyneprno3uuu. PaBeHcTBO
OyneBbIX QYHKIMI U SKBUBaJIEHTHOCTD (hopmyit. [ToHsiTHe cymiecTBeHHOM 1 (UKTUBHOM Mepe-
MEHHOM.

OcHoOBHBbIE MpaBUJIa U TOKJIECTBA /7151 OyJIEBBIX (PYHKIIHUH.

Paznoxenus OyneBoit pyHKIUM 110 0HOM nepeMeHHOM. [Ipumepsl.

Paznoxxenus 6yneBoil pyHKIIMM 1O HECKOJIBKUM NepeMeHHbIM. [Iprmepsl.

Omnpenenenust K.H.@., J[.H.®. u cesazannsie ¢ Humu onpenenenus. C.K.H.®. u C.JI.H.®.
Crnenctus pasnokeHue 0yaeBoi PyHKIIUN 1O HECKOJIBKUM MepeMeHHbIM. [Ipumepsr.
Coxpawennsie [[.H.®. Meroas! noctpoenus cokpamenton . H.®. [Ipumepsr.

TynukoBble, MuHMMaNbHbIEC U KpaTyanmme J[.H.®@. MeTobl nocTpoeHUs TyIMKOBBIX, MUHH-
ManbHbIX U Kparyanmux [.H.®. [Ipumepsr.

[Tonubie cuctemsl. Teopema o moaHOTE AJis ABYX cucTeM OyneBbix ¢yHKui. [leddepoBb
¢yskuuu. [IpuMeps! NOTHBIX CHCTEM.

[TonmHoMms! XKeranknHa. MOIIHOCTS MHOKECTBA MOJMHOMOB JKerajikuHa oT N MepeMEHHBIX.
Crnoco6s1 moctpoenus nonvuoma XKerankuna. [Ipumepsi.

3amMbIkaHue cucTeMbl OyneBbIX (yHKIMHA. CBoiicTBa 3aMbIKaHus. [IpuMepsl 3aMKHYTBIX CHCTEM
OyneBbix QpyHkiuid. OCHOBHBIE 3aMKHYTHIE Kiacchl. [IpencraBnenus o pesynbrarax [locra.
Knaccer T, u T,. Momnocts T, T,. 3amkayTocts T, T,. [Ipumepsr pyHKINH, MprHAATEKA-
LIUX U HE NPUHAAIESKAUX JaHHBIM KJIaccaM.

Knacc L. Momnocts L. 3amkHyTOCTh L . [Ipumepb! pyHKIMM, MpUHAISKAIIMX U HE MTPH-
HaJJIeXKAIUX TaHHOMY KJiaccy. JIeMMbI 0 HelnHeHHOHW QyHKIHU.
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22.

23.

24.

25.

26.

27.

28.

29.

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

36.

37.

Hw

~

10.

[Tonstue nBolictBenHo ¢yukuuu. [IpuHnmn nBofictBeHHOCTH. CaMOIBOMCTBEHHOCTSD. [1pu-
MEpBHI.

Knace S. MomHocts S . 3amkHyTOCTh S . [IpuMepsl QyHKIMIA, TpUHAICKAIINX U HE TTPH-
HaJJIeXAIlIKX TaHHOMY Kjaccy. JleMMa o HecaMoIBOMCTBEHHON (DYyHKIIUU.

Onpenenenus MpeamecTBYOMUX HA00poB 1 MoHOTOHHOCTU. Kimace M . 3amkHyTOCTE M .
[Tpumeps! QpyHKIMIA, TPUHAUISKAIINX U HE IPUHAISKAIINX JaHHOMY Kiaccy. Jlemma o He-
MOHOTOHHOHU (PYHKIIUH.

Teopema Ilocra o nmonHote. CneacTBusi.

[Ipenmonnbie Ki1acchl B OyneBoit anredpe. CroiicTBa. Onpenenenue 6a3uca CHCTEMbI OyJIeBBIX
GbyHKIMA.

Cxembl U3 (pyHKIIMOHAIBHBIX 3JeMeHTOB. OnpeaeneHus nojroca, aeMenTta. OnpeneneHue o-
rudeckoi cetu. Onpenenenne cxeMbl U3 (yHKIIMOHATBHBIX JIEMEHTOB.

[Tonsatue OyneBo GyHKINHU, pean3yeMoil cxeMoil n3 (pyHKIIMOHAIBHBIX 3J1eMeHTOB. [Ipume-
PBI CXeM U3 PYHKIIMOHATBHBIX 3JIEMEHTOB, PEATH3YIOIIUX HEKOTOPYIO OYyJeBy (DYHKIIUIO.
Knaceet G u G, . CoiictBa kinaccoB G u G, . [Ipumepsl cxem U3 GpyHKIIMOHAIBHBIX 3JI€MEH-

TOB, IPUHAAJIC)KAINUX U HC IPUHAJICIKAIIUX KIIACCY GO . TeopeMa O IIOJIHOTC.

CrnoxaocTh cxeMbl. [Ipumep peannzanuu ogHO#N OyneBoii GyHKIMK cXeMaM# U3 (QyHKIHO-
HaJIbHBIX 3JIEMEHTOB pa3Hoi cinoxxHocTU. DPyHkuusa lllennona. OcHOBHas 3a7a4a CUHTE3a.
CrangaptHblii 6a3uc.

[Ipocreiimue meToapl cuHTe3a. MeToa Ha ocHoBe MozaenupoBanus C./[.H.O.

[Ipocreitmume MeToapl CUHTE3a. METOT Ha OCHOBE pean3allii BCEBO3MOKHBIX KOHBIOHKIIUN OT
N IEepEMEHHBIX.

Merton cuaTe3a IllenHona.

ACHMNTOTUYECKH HAWITy4dIInid MeTo cuHTe3a Jlynanosa. CreacTBus.

Teopus rpadoB. OcHoBHBIE onpenenenus. Buasl rpados. Dnements rpadoB. CriocoOsI npe/-
ctaBnenus rpados. Teopema Diinepa /uis cyMMBbI cTenieHel BepinH rpada. [Tpumepst.
[Tonnsie u cBs3ubIie rpadbl. OcHOBHBIEC onpeneneHus. [lonsTrue cBsi3HOCTH. KOMIIOHEHTHI CBSI3-
Hoctu. Touku counenenus. Bepmmnnas u pedepHas cBa3HocTh. [Ipumepsl. HekoTopsie cooT-
HOIIICHUS 171 rpadoB.

By nonbHbie rpadsl. Kpurepuit npynonsHoctu rpada. Oneparuu Han rpadamu. [Ipumepsr.

Bomnpocsl Kk 3k3ameny.

MapuipyThl, 1IeTIH, TUKIIbI, KOITUKIIBI. OCHOBHBIE OTpEIeICHUs. DUIEePOB UK. DiIepoB rpad.
CaoiicTBa »itnepoBa rpada. Ouenka ud,,,ucia 3inepoBbix rpados. [Ipumepsl.

Onenka uyncna pedep rpada yepes Yucio ero BEpIIMH U KOMIOHEHT CBA3HOCTH. Mepa cBsI3HO-
CTH.

Teopema Menrepa.

PaBubie 1 n3oMopdusbie rpadsol. [Tpumepsl. OneHka yucna Hen3oMopHbIX rpadoB HA P Bep-

LIMHAX, Ha ( pedpax.

VYknaaka rpadoB B TpEXMEPHOM MPOCTpaHCTBE. Teopema 00 yIoKUMOCTH KOHEYHOTO Tpada B
TPEXMEPHOM TIPOCTpaHCcTBe. [IOHATHS MIIOCKOCTH | IIaHAPHOCTH Tpada.

DiinepoBa xapaktepuctuka. Gopmyna Ditnepa ams CBA3HOTO IutaHapHoro rpada. Cienctsus us3
dhopmynel Ditepa.

Onepanus noapaszaenenus pedpa u romeomopdpHocth. Teopema [MonTpsruna — Kyparosckoro.
[Tonsitue oprpada. OcHoBHBIC onpeaenenus. CBsa3b oprpada ¢ OMHAPHBIMU OTHOIICHUSIMH.
Oprpa¢ 1 yacTUYHOE yHOPSI0UUBaHUE.

O6xox rpada. ATTOPUTMBI MOKCKA B IIMPUHY U TIOUCKA B TIIyOnHY. CBOMCTBA aITOPUTMOB 00-
xoza rpada.

Packpacka rpadoB. XpomaTudeckoe 4uCiio B €0 OLIEHKHU. TeopeMa o IMsITH KpacKax.
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11. Onpenenenue nepesa. CroiicTBa aepeBbeB. Bunbl nepeBbeB. Oneparnus kogupoBanus. OreHKa
q1CIIa HEN30MOP(HBIX KOPHEBBIX JIEPEBLEB HA [ BEpIIMHAX.

12. Kparuaiimuii octoB rpada. OcHoBHBIE onpeaeneHus. Cxema aJropuTMa IMoCTPOSHUs KpaTJdaii-
mero ocrosa rpada.

13. TlceBnoOyneBsl pyHkiuu. OcHOBHBIEC onpeneneHus. CBoMCTBa NCeBI00YIEBbIX (DYHKITUH.
[IpencraBnenue ncepnoOyneBsx GpyHKIUH psaamu Oypbe.

14. k —3naunas joruka. Onpenenenue K —3unaunoit Gpynkimu. Yucno K —3HauHbIX QYHKIUE OT N
nepeMeHHbIX. DiieMeHTapHbie K —3HauHble QyHKIHH.

15. TousTre popmyiisl B K —3HauHOIM storuke. Onepaius cyneprno3uiui. PaBeHCTBO K —3HaYHBIX
(bYHKIHMI 1 9KBUBAIEHTHOCTH (popmyst. OCHOBHBIE TIpaBHiIa U TOKIECTBA K —3HAYHOMN JIOTHKH.

16. TlosmHoTa B K —3Ha4HOI storuke. [IpuMephl MOTHBIX CHCTEM.

17. PacnioznaBanue MojaHOTHI B K —3HauHO# Joruke. OcHOBHBIE onpeienenus. Teopema o cyiie-
CTBOBAHWH aJIrOPUTMa Paclo3HaBaHHMS IOJHOTHI B K —3Ha4HO# j1orrke. Teopema o BbIIEICHUN
KOHEYHOM MOJIHOW MOJICUCTEMBI IJI MIOJTHOW CUCTEMBI.

18. 3amkuyTOCTh B K —3HauHOI oruKe. 3aMKHYThIE Kiaccel. Teopema Kysnemosa o pyHKno-
HaJIbHOM MOJIHOTE.

19. CymecrBennblie pyHKIMU. JIeMMBI O CYIIECTBEHHBIX (YHKIIHSIX.

20. Kpurepuii moaHOThI SI6I0HCKOTO cucTeM OyieBbIX PyHKIUH K —3HAYHOMN JIOTHKH.

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIUXCSA

dopma 00yueHust

HasBanme pazae- | Bua camocrositesibHOM padoTsl (npopabom- | O6bem B | PopMa KOH-
JIOB M TEM Ka yuebH020 mamepuana, peuwienue 3a0ay, qacax TPOJIs
pecpepam, 0oknao, kKonmpoasvhasn paboma, (nposepka pe-
no02omoeKa K coaue 3auema, IK3ameHa u op.) wenus 3aoau,
pegepama u
op.)
1.9nementsl Teo- | [IpopaboTka yueOHOro MaTepuana, MoAroToBka | 4 3auer, mpoBeEp-
pHAA MHOKECTB. K cade 3a4eTa, pelieHue 3aaaqd Ka 3amay pele-
HUS
2.Kombunaropusie | [IpopaboTka yueOHOro MaTepuaia, MOATOTOBKA | 4 3adeT, IpoBep-
06BfKTBI A nx K cIaye 3a4era, pelIeHue 3a1a4 Ka 3aJ1a4 pele-
CBOIICTBA. HUS
3.PekyppeHTHBIE [IpopaboTka yueOHOTO MaTepHuaa, HoAroToBKa | 4 3auer, mpoBep-
COOTHOILICHUA 1 K cIlaue 3a4dera, peluicHue 3anad Ka 3ajad4 penre-
MIPOU3BOISAIIINE HUS
GbyHKIMH.
4 bynesa pynxuus | [IpopaboTka yueOHOTO MaTrepuaia, moarotToska | 4 3auer, mpoBep-
Y €€ CBOMCTBA. K cIlaue 3a4dera, peluicHue 3anad Ka 3aja4 penre-
HUS
5.Paznoxenue O0y- | [IpopaboTka yueOHOro MaTepuraa, oAroToBKa | 4 3ayeT, mpoBep-
JIEBBIX QYHKLMH K cIaJe 3a4ueTa, pelleHne 3aaad Ka 3aJ1ay4 penie-
10 ICPEMCHHBIM. HUS
6.IToctpoenne co- | [IpopaboTka yueOHOTO MaTepuaia, MOAroToBka | 4 3auer, mpoBep-
KpallCHHBIX K cJade 3a4eTa, pelieHue 3aaad Ka 3a7ad4 perie-
JA3BIOHKTUBHBIX HUS
HOPMAJIbHBIX
dhopm.
7.IlonHoTa U 3a- ITpopaboTka yueOHOro Marepuana, HoAroToBka | 4 3ayer, poBep-
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MKHYTOCTB CHCTe-
MBI OYJIEBBIX

byHKUHH.

K caa4€ 3a4cTa, pCIICHUEC 3a1a4

Ka 3a7a4 peuic-
HUA

8.ITonmmuome! JKe-
rajIKvHAa.

[IpopaboTka yueOHOr0 MaTepualia, HoJAroToOBKa

K caa4e 3a4cTa, pClICHUC 3a1a4

3ayeT, mpoBep-
Ka 3aJ1a4 pelie-
HUs

9.0OCHOBHBIE 3a-
MKHYTBIE KJTaCChI
OyneBoi anreOpsl.

[TpopaboTka yueOHOro MaTepuala, HoroTOBKa

K caa4€ 3a4ucTa, pCIICHUEC 3a1a4

3auer, mpoBep-
Ka 3aj1a4 perie-
HUA

10.IIonHoTa cu-
CTEMBI OYIIEBBIX
GbyHKIHH.

[IpopaboTka yueOHOr0o MaTepuasa, HoJroToBKa

K ¢aa4e 3a4cTa, pClICHUC 3a1a4

3ayeT, mpoBep-
Ka 3aJ1a4 pelrie-
HUS

11.Cxema u3 ane-
MEHTOB (QyHKIHO-
HaJIbHBIX U €€

[IpopaboTka yueOHOrOo MaTepuaa, HoJroTOBKa

K ¢aa4e 3a4cTa, pClICHUEC 3a1a4

3auer, mpoBep-
Ka 3aJ1a4 pelie-
HUS

CBOWCTBA.

12.Cuntes cxem u3 | [IpopaboTka yye6HOro Marepuara, noJroroBka 3adeT, IpoBep-
(QyHKIMOHANBHBIX | g cJaye 3ayera, peuieHue 3aaaq Ka 3aJ1a4 peuie-
DJICMCHTOB. HUS

13.I'pad u ero ITpopaboTtka yueGHOrO MaTepuana, HOAroTOBKa 3ayer, IpoBep-
CBOWCTBA.

K C1a4C 3K3aMCHa, pCHICHUC 3a1a4

Ka 3a/1a4 peuic-
HUsA

14. CBsa3HOCTB
rpados.

[IpopaboTka yueOHOrO MaTepuana, MoAroTOBKa

K Caa4€ 5K3aMCHaA, pCHICHUC 3a1a4d

3auer, npoBep-
Ka 3a7ay4 pelie-
HUS

15.31inepoBsl u
TaMUJITOHOBBI

rpadsr.

[TpopaboTka yueOHOTO MaTepuaa, MoAroToBKa

K CAa4€ 5K3aMCHa, pCHICHUC 3a/laYd

3auer, mpoBep-
Ka 3aJ1a4 pelie-
HUA

16.I1nanapHocTh
rpados.

[IpopaboTka yuebHOrO MaTepuana, MOAr0TOBKa

K Caa4€ 5K3aMCHa, pCHICHUC 3a1a4d

3auer, npoBep-
Ka 3a71ay4 pelie-
HUS

17.depeBbsi.

[TpopaboTka yueOHOTO MaTepuaa, moAroToBKa

K CIa4€ 5K3aMCHa, pCHICHUC 3a/1a4

3auer, mpoBep-
Ka 3aJ1a4 perie-
HUA

18.Packpacka
rpagos.

[IpopaboTka yueOHOrO MaTepuana, MoAroTOBKa

K caa4€ SK3aMCHa, pCHICHUC 3a1a4d

3aueT, npoBep-
Ka 3aja4 perie-
HUS

19.T1ceBnoOyneBsI

GYHKIUH U
K —3Haunas
JIOTHKA.

[TpopaboTka yueOHOTO MaTepuaia, MoAroTOBKa

K Ca4€ 5K3aMCHaA, pCHICHUC 3a/laYd

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

20.ITonmnora B
k —3HauHOi1 110-
THKE.

[IpopaboTka yueOHOrO MaTepuana, MOAr0OTOBKa

K caa4€ SK3aMCHa, pCUICHUC 3a1a4

3aueT, npoBep-
Ka 3aja4 perie-
HUS
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11. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIINHBI

a) CniMcok peKoMeHyeMoii JIuTepaTypbl

OCHOBHas
1. Cynomnaros, C. B. JluckperHas MmareMaTuka : y4eOHUK M MPAKTUKYM ISl aKaJeMHYecKoro Oa-
kanaBpuara / C. B. Cynomnaros, E. B. OpunnHHKOBa. — 5-€ u37., ucnp. u nomn. — Mocksa : M3na-
tenscTBO HOpaiit, 2019. — 279 c. — (YuauBepcutetsl Poccun). — ISBN 978-5-534-00871-5. —
Texct :  onektponHbld  //  OOpasoBatenbHas  1uiarpopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/432016

2. JluckperHast Maremaruka : yuebHoe nocobue st By3oB / Jl. C. AnanuueB [u zp.] ; moa Hayd-
Hoit penakuuen A. H. Cecekuna. — Mocksa : U3natenbctBo FOpaiit, 2019 ; Exarepunoypr : 1U3a-
BO Ypan. yH-ta. — 108 c. — (YuuBepcurersl Poccun). — ISBN 978-5-534-08214-2 (M3nmateinb-
ctBO FOpaiit). — ISBN 978-5-7996-1387-7 (U3a-Bo Ypaiu. yH-ta). — Tekct : anekTponHsiit // O0-
pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/438245

3. Tamkos, C.b. JluckperHas maremaTHka : y4eOHUK M npakTHkyM s By3oB/ C. b. I'amkos,
A. b. ®ponoB. — 3-e u3n., ucnp. u gorn. — Mocksa : M3parensctBo FOpaiit, 2019. — 483 ¢. —
(Beicmee obpazoBanue). — ISBN 978-5-534-11613-7. — Tekcrt : anektpoHHbIN // OOpa3zoBaTelb-
Has mardopma FOpaidt [caiit]. — URL: https://urait.ru/bcode/445753

JOTIOJTHUTEIbHAsA

1. llesenes HO. I1. COopHuK 3a/1a4 110 TUCKPETHON MaTeMaTHKE : JUIsl IPAKT. 3aHATUN B rpyImax:
y4e0. mocobue o Hampasi. noarot. 6akanaspos 010400.62 "Ilpuki. maTematrka U nHGopmaTHKa'"
/ llleeneB FOpwuii [TaBnoBuy, JI. A. ITucapenko, M. 1O. [llesenes. - CIIO. : Jlans, 2013. - 528 c.

2. COopHuK 3a1a4 1o BeiciIeil Matematuke B 4 4. Yactp 3 : yueOHOe mocodue sl MPUKIAIHOTO

6axanaBpuata / A. C.IlocnenoB [u ap.]; mox penakuumeit A. C. [locnenoBa. — Mocksa : U3na-
tenbeTBO FOpaiit, 2019. — 395 ¢. — (bakanasp. [puxmagaoii kype). — ISBN 978-5-9916-7930-5.
— Teker : onekrtponnwslid // OGOpa3oBatenbHas uiatgopma  IOpaiit  [calfiT]. —

URL: https://urait.ru/bcode/434614

3. MuxeeBa EnuzaBera AnekceeBHa. J[UCKpeTHas mMaTeMaTHKa : y4e0.-MeToJ. mocooue anst 1 u 2
KypcoB (ak. MaTeMaTUKu U uH(GopM. TexHosoruil / Muxeea EnuzaBera AnekceeBHa; Yal'V, @ak.
MaTeMaTHKU U UH(OPM. TexHonoruil. - YnesHoBck : Yal'V, 2008. - 3arin. ¢ skpana; Mmeercs mneu.
aHajor. - OIeKTpoH. TekctoBble naH. (1 daitm : 4,63 MO6). - Tekct : 2JIEKTPOHHBIN. -
http://lib.ulsu.ru/MegaPro/Download/MObject/221

4. MuxeeBa EnuzaBera AnekceeBHa. BBeleHrne B TUCKPETHYIO MaTEMATUKY : y4e0. nmocoodue as 1
Kypca (ak. matemaTuku 1 uHGopM. TexHonoruid. Y. 1 / Muxeesa EnnzaBera AnekceeBna; Yal'V,
OMulT. - Vapsrock : Yal'VY, 2013. - Imeercs med. aHayior. - DIeKTPOH. TeKCTOBbIE naH. (1 ¢aiin
: 6,75 MB). - Tekct : anektponnsiid.- http://lib.ulsu.ru/MegaPro/Download/MObject/240

5. MuxeeBa EnuzaBera AnekceeBHa. BBenenne B JUCKPETHYIO MaTEMATUKY : y4el. mocobue as 1
Kypca (ak. maremaTuku, HHQOPM. U aBuall. TexHonorud. Y. 2 / Muxeea EnuzaBera AnekceeBHa;
Val'V, ®©MUuAT. - Yassraosck : Yial'VY, 2016. - 3arn. ¢ skpaHa. - DIeKTpOH. TeKCTOBbIe AaH. (1
daiin : 1,48 MO). - Tekcr : anekrpoHHsIit.- http://lib.ulsu.ru/MegaPro/Download/MObject/248

yueOHO-MeTOoAn4YecKas

1. IOpsera O. JI. MeTonuueckue yka3aHuUs IJis CAMOCTOSATEILHON padOTHl CTYJEHTOB IO JTUC-
mumiuHe «JlucKkpeTHass MaTeMaTHKa» Ui CTYJSHTOB OakanaBpuaTa 1o HampasieHusM 09.03.03
«ITpuxnagnas uabopmatuka», 02.03.03 «MaTtemaTudyeckoe obecrieueHne W aIMUHUCTPUPOBAHHE
UH(POPMALMOHHBIX cucTem», crienuanbHocteit 10.05.01 «KommbrotepHas 6e3onacuoctby, 10.05.03
«udopmarnmonnas 6e3omnacHocTs aBToMatu3upoBaHHbIX cuctem» / O. JI. FOpbeBa; Yal'V, dak.
MaTeMaTHKH, MH(POPM. U aBHAll. TEXHOJNOTUH. - YibsHOBCK : Yal'V, 2019. - 3arn. ¢ skpana; He-
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onyOJUKOBAaHHBIN pecypc. - DIEKTpoH. TeKcToBbIe naH. (1 daiin : 554 Kb). - TekcT : 371eKTpOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/5693

CorJjlacoBaHo:

IHPEKTOP HE / BYPXAHOBA M.M. / Zgr ~/ 2%/

JLO/KHOCTL COTPY/IHHKA HAYUHOH GHGIMOTEKH DHO nofice 1@

0) IIpo-
rpaMMHoOe odecrniedeHne

Jns 06pazoBaTenbHOIO Mpoliecca Mo TaHHOM AUCHUIUIMHE HeoOxonuM cranuoHapHsbiid kiacc [1K ¢
YCTaHOBJICHHBIM CJIEIyFOIIUM IPOTPaMMHBIM 00€CIIEYCHUEM:

MoitOduc Cranmaptabiii, AnbT Pabouas cranmms 8.

B) [Ipodeccuonanbubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. D1eKTPOHHO-0HOINOTEYHbIE CHCTEMBI:

1.1. IPRbooks [DnekrpoHHbIii pecypc]: JIeKTpOHHO-OMOIMOTeYHas crucTeMa / IpyIma KoMiia-
Hui Au Ilm Op Meama . - OnektpoH. gaH. - CaparoB , [2019]. - Pexum pnocrymna:
http://www.iprbookshop.ru.

1.2.  FOPAMT [DrnekTpoHHBI pecypc]: 3MeKTpoHHO-0uGmoTeuHas cucremMa / OO0 DiIeKTpoH-
Hoe m3matenbctBo FOPAWT. - Dmektpon. man. — Mocksa , [2019]. - Pexum gocrtyma:
https://www.biblio-online.ru.

1.3. KoHcyabTaHT cTyAeHTa [DIeKTpOHHBIN pecypc]: 3J1eKTpoHHO-0nbanoTeunas cucrema / OO0
[Tonmutexpecypc. -  DOnekrpoH. ngaH. —  Mocksa, [2019]. - Pexum  poctyna:
http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanb [OnexTpoHHBIN pecypc]: anekTpoHHO-Onbmuoreunas cuctema / OOO OBC Jlawb. -
OnekrpoH. aaH. — C.-ITetepOypr, [2019]. - Pexxum noctyma: https://e.lanbook.com.

1.5. Znanium.com [JaeKkTpoHHBIH pecypc|: daeKTpoHHO-0ubIMoTeuHas cucrema / OO0 3Ha-
HUYM. - DJIeKTPOH. 1aH. — MockBa, [2019]. - Pexxum gocryna: http://znanium.com.

2. KoncyabrantIliioc [DnekTpoHHBIH pecypc]: crpaBo4Has MpaBoBas cucrema. /Kommanus
«Kouncynbrant ITnmroc» - Onektpon. naH. - Mocksa : Koncynsrantlnroc, [2019].

3. ba3a naHHBIX NMepHOAMYECKUX M3IaAHUIl [DJIEKTPOHHBINA pecypc] : AIEKTPOHHBIC KypHAIbl /
OO0 HMBHUC. - DOnekrpon. naH. - MockBa, [2019]. - Pexum  pgocrymna:
https://dlib.eastview.com/browse/udb/12.

4. HanuoHaJbHAsl 3JIEKTPOHHAs OMOIMOTEeKa [DIEKTPOHHBIN pecypc]: 3MeKTpoHHAs OMOIMOTe-
Ka. - DneKTpoH. naH. — Mockaa, [2019]. - Pexxum noctyma: https://H36.pd.

5. DnexTponHasi oudauorexa qucceprauuii PI'b [DnexTpoHHEIH pecypc]: anekTpoHHas 6ubmmo-
teka / ®I'BY PI'B. - Dnektpon. man. — Mocksa, [2019]. - Pexxum moctyma: https://dvs.rsl.ru.

6. ®enepanbHbie ”HPOPMAITMOHHO-00Pa30BaTeIbHbIE OPTAJbI:

6.1. Mudopmanronnas cucrtema EnuHoe OkHO 10CTyIa K 00pa3oBareiabHbIM pecypcaM. Pexkum go-
cryna: http://window.edu.ru

6.2. ®enepanbHblil mopTan Poccuiickoe oOpazoBanue. Pexxum moctymna: hitp://www.edu.ru

7. Obpa3oBaTesabHble pecypesl Yal'y:

7.1. Dnexrponnas oudmuoreka Yal'Y. Pexxum poctyma : http://lib.ulsu.ru/MegaPro/Web

CorJracoBaHo:

3aM. HavanbHUKA YA TuT /__Knoykosa A.B. e 2 ) ;
JlomkHocTs coTpyannka YWTuT W OUO
MoAMNMChH
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Aynutopun sl IPOBEACHUS JICKINH, CEMUHAPCKHUX 3aHSATHU, ISl IPOBEICHUS TEKYIIETO KOH-
TPOJISt ¥ IPOMEKYTOYHOM aTTECTAIlMU, TPYMIOBBIX U WHIUBHIYaTbHBIX KOHCYJIbTALINH).

AyIUTOpHH YKOMIUIEKTOBAHBI CIICIUAIN3UPOBAHHON MeOemblo, yueOHOW TOCKOH. AyIUTOpUU
JUISL TIPOBEJICHUS JICKIIUH 00OPYJ0BaHBI MYJIbTUMEIUHHBIM 000pYIOBAaHHEM JUIS MPEIOCTABICHUS
uHopMarmu 00bIoi ayauTopun. [loMemieHus Ui caMOCTOSTEIbHON paOdOThl OCHAILECHBI KOM-
NBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO IMOJKIIIOYCHUSI K ceTH «MHTepHeT» U obecriedyeHueM J0-
CTyIa K 3JICKTPOHHOU HH(OPMAIIMOHHO-00Pa30BaTEIbHON Cpesie, dICKTPOHHO-OMOIMOTEUHONW CH-
cTeMe.

13. CHEIIMAJIBHBIE YCJIOBUSA 1JIS1 OBYUYAIOIIUXCSA C OT'PAHUYEHHBIMU
BO3MOKHOCTSAMMU 310POBbA

B cnyuae HeoOxonumocTH, 00yyaromyuMes U3 YHcia JIML ¢ OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10-
POBbs (110 3asiBICHUIO 00YYAOIIErocsi) MOTYT MpeularaTbCsl OJIHU U3 CIEAYIOIIUX BapUaHTOB BOC-
npUATHS HHOOPMAINH C YIETOM WX WHIMBHYaIbHBIX ICHXO(PHU3MUECKIX 0COOEHHOCTEH:
— JUIs MLl C HApYUIEHUsIMU 3peHMs: B (pOpME 3JIEKTPOHHOrO JOKYMEHTa; MHAWBUAYaJIbHbIE KOH-
CyJIbTallUi C MPUBJIECYEHUEM THQIIOCYpPAONEPEBOIUNKA; UHIUBUIYaJbHbIE 3aJJaHUsI U KOHCYJbTa-
11H;
— IS JMI] C HapyIICHWSAMHU clyxa: B (opMe SJIeKTPOHHOTO JOKYMEHTA; WHIAMBHIyaJbHBIC KOH-
CyJIbTalliy C IPUBJICUEHUEM CYPIOIEPEBOAUNKA; NHAUBU Y AJIbHBIC 3aJaHUS U KOHCYJIBTALINN;
— 7151 UL ¢ HapyUIEHUsIMHU OTIOPHO-ABUTaTENbHOIO ammnapara: B popMe 3JIEKTPOHHOTO TOKYMEHTa;
WHAVBUAYAJIbHbIE 33aHNUsI U KOHCYJIbTAIUH.

PazpaboTunk

MOIIHUCH nomkHocTh DO
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