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Pabouas nmnporpaMma 1o JucUUIUIMHE «J[MCKpeTHass MaTeMaTuKa»
HanpasieHuss 09.03.04 «lIporpammHas uHxkeHepus» Npoduib: «YmpaBieHUe
pa3paboTKOl NPOrpaMMHBIX IPOEKTOB» COCTaBJI€HA B COOTBETCTBUU C
TpeboBanusiMu DenepanbHOr0 rocyJapcTBEHHOr0 00pa30oBaTEIbHOrO CTaHAApTa
Bbiciiero ooOpaszoBanusi 09.03.04 «IIporpamMmMHas WHXKEHEPHs», YTBEPKICHHBIM
npukazoM Munobpuayku Poccum Ne 920 or 19.09.2017 r., ¢ u3MEeHEHHSIMU U
JIOTIOJTHEHUSIMU

Pabouyas mporpamma:

00cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHHUIO pelIeHHEM Kadeaphl
«EcrecTBeHHBIE 1 MaTeMaTHYeCKUE HayKu» OT «14» mas 2026 r., nmpotokoa Ne 19.

3apenyrommii kabenpoit & W’/ -~ /Kwmmua E.B./
4

MOJIHUCH d.1.0.

ono0pena Ha 3acenanun Y MKH ot «15» mas 2026 r., mpotokos Ne 6.

[Ipencenatens YMKH 4 g#%+/~ /Kununa E.B./



1. Ileau 1 3a1a4i JUCHUTIMHBI

Ieab npenoxaBaHusi JTUCHHUILIHHBI: OOYYCHUE METOJIaM PEILICHUS 3a/1a4
JTUCKPETHOM MaTEMaTHUKH W COOTBETCTBYIOIIEMY JIOTMKO-KOMOWHATOPHOMY
CTUJIIO MBINUICHUS; (OPMUPOBAHHE Yy CTYACHTOB MPEACTABICHUU O
BOKHEHIINX KJaccax JUCKPETHBIX CTPYKTYpP, TaKMX Kak rpadnl, OMHapHBIC
OTHOIICHUS, QYHKIIUN JBY3HAYHOMN JIOTHUKH.

3amaun u3ydeHust JUCIHHUILIAHDI:

- 03HAKOMHUTBH CTYJICHTOB C TaKMMH (yHIaMEHTAIbHBIMUA TOHSATHSIMH
KaK MHOXXECTBO, COOTBETCTBHE, OHWHApHOE OTHOIICHHUE, JIOTHYECKas
dbopmyia, rpad;

- M3yYHTh OMNEpaluyd HaJ MHOKECTBAaMH, CBOWMCTBA OWHApPHBIX
OTHOIIIECHUH, anreOpy Jornueckux GyHKIUHN, aIrOpUTMBbI Ha rpadax U ceTsx;

- OCBOWUTH MPUMEHEHHUE METOJ0B MATEMATUYECKOW JIOTUKU U TEOPUM
MHOXECTB JIJII pEeHIeHHUs] 3a]ad TepPeYUCIUTETLHOUW KOMOMHATOPUKH M
Teopuu rpados.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
Juctumnaa «J{pcKkpeTHass MaTeMaTHKa» OTHOCUTCS K 005S3aTeIbHOM 4acTh
broka 1 «/lucuumniauusl (MOIYIN)».

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS JUCUUIIIMHbBI

N3yueHne AUCIUIUIMHBI HaANpaBlIeHO Ha (OPMUPOBAHUE CIIEIYIOIIUX
KOMIIETCHIIUN:

OIIK-1. CnocoOeH MpUMEHSATh €CTECTBEHHOHAay4YHbIE U OOIEUH)KEHEPHBIE
3HaHUS, METOJIbl MATEMATUYECKOTO aHAJIN3a U MOJACIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOT O UCCIIEIOBAHUS B POGECCUOHAIBHON e TETHbHOCTH.

[lepeyenbr MIaHUPYEMBIX pE3YyJbTAaTOB OOyYEHHUS TI0 JAUCIUILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMu OCBOEHUSI 00pa3oBaTEIbHOU
IPOrpaMMBI:



KOI[ 1 HAMUMCHOBAHUC

Kon u

HanMeHoBaHMe nmoka3aTens OlleHUBAHHUS

KOMTICTCHITHH HaWMEHOBAHWE (pe3ynbraTa o0ydeHUs 110 JUCITUILIAHE)
(pe3ynbrat WHANKATOpa
OCBOEHUS) JOCTHXKEHUS
KOMIIETEHITHH
(cocraisttomei
KOMITCHTCHIINH )
OIIK-1 N -1 onk-1 3HaTh: TEOPUIO MHOKECTB, COOTBETCTBHUS U
Cnocoben [Tpumensier MeToAbpl | OMHAPHBIC OTHOIICHMS, IOTHUYECKUE (DYHKIIUH,
MIPUMEHSITH TEOPUU MHOKECTB, Teopuio rpados.
€CTeCTBEHHOHAYYHbIC | OyIeBOl anreOpsl, YMeTb: BBINOJIHATH ONEPAIIIH HAJT

1 OOLIEVHKEHEPHBIE
3HAHMS, METO/IBI
MaTeMaTH4eCKOTr 0
aHaJIM3a u
MO/JICITUPOBAHUS,
TEOPETHYECKOTO U
HKCIEPUMEHTAITLHOTO
UCCIIeIOBAaHUS B
npodeccruoHanbHON
TSI TeIbHOCTH

KOMOHWHATOPHOTO
aHaJM3a U TeOpuun
KOJMPOBAHUS TPU
pEIlIeHNH 3a/1a4 B
chepe
nH(pOpMaITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOT Uil

MHOKECTBaMH, MPEOOPA30BIBATH JIOTHYECKHE
(bopMyIIBI, pemaTh aIrOPUTMHUYECKUE 3a/1a491 Ha
ceTsx u rpagax.

BianeTs: HaBBIKAMU IOCTPOCHUSI HOPMATbHBIX
¢dopm norudeckux (GpyHKIHIA, HABBIKAMHU
pelIeHus 3a/1a4 0 KpaTJ4alImX MyTAX U 00X0aax
Ha B3BEIIEHHBIX Tpadax.

4. O0beM IMCUUILIMHBI M BUABI Y4eOHO# padoThl

aKaJ.4acoB
Bup yuebHol nestensHOCTH 0 ceMecTpam
Bcero
2 ceM.
1. AynuTopHbIe 3aHITHS, YaCOB BCETO, B TOM YHCJIE: 48 48
* 3aHATHUS JIEKIIMOHHOI'O THUIIA, 16 16
* 3aHATHS CEMHHAPCKOTO THUIIA! - -
IIPAKTHYECKUE 3aHITH 32 32
71a00paTOPHBIC 3AHITH - -
B TOM YHCJIC 3aHITHS B (hOpMe MPaKTUIECKON TTOJTOTOBKH - -
2. CamocTosITeNIbHAsI pab0Ta CTYICHTOB, BCETO 60 60
— KypcoBasi paboTa (IpoeKT) - -
3.IIpoMexyTouHas aTTecTalus: 3auer
9K3AMEH, 3a4em c OYeHKOll, 3ayem
O0BeM IUCHUIUIMHEI B 3aYETHBIX €IUHULAX 3 3
O0BEM QUCLIMIUIMHEI B aKal. 4acax 108 108
5. Coaepxkanue JUCUUILUIMHBI, CTPYKTYPHPOBAaHHOe IO TeMaM C

YKa3aHueM KOJIHYE€CTBA aKAACMHUICCKHUX YaCO0B U BU10B yqeﬁnblx 3aHATHH

5.1. Coaep:kaHue TUCUMIIJIMHBI

Tema 1. MuoxectBa. CooTBeTCTBHS ¥ (YyHKITNU. bHApHBIE OTHOIICHUS

CriocoObI

3aJJaHusA

MHOXCCTBaA.

Onepaum/l Hanqg MHOXXCCTBaMU.

CootBerctBuss U (PyHKIMU. buHApHBIE OTHOIIECHUS, UX CBOMCTBA. OTHOIICHUS

OKBHBAJICHTHOCTH.




Tema 2. @yHKIIUU aNreOpbl JOTUKU

Jlornyeckue pyukmuu. bynessr hyakmmun. Hopmanbabie hopmbl

Tema 3. DnemenTsl Teopun rpados
I'pad, opuentupoBanubiii rpad. Ilmockuii rpad. MapmpyTsl, CBA3HOCTb,
ukiel. [lepeBns. [locTpoenune kpaTyaimux myTei 1 00Xoa0B Ha rpadax

5.2. Pa3nenbl, TeMbI JUCHHUILINHBI M BUbI 3aHATHII

Buzpl 3aHATHH, BKIIIOYasi CAMOCTOSITENBHYIO Kon
paboTy CTyIEHTOB (B aKa.4acax) WHIUKAaTOpa
HaunmenoBanue paznena, 3aHATHUS 3aHATUA camoc— TOCTHIKEHUS
Ne TEMBI TUCIUTUTNHBI JIEKIIMOHHOTO | CEMHHAPCKOTO | TOSATENbHAS | KOMIIETEHIUH
n/m THTIA TUTIA / U3 HAX pabora
B (hopme
MPaAKTUYECKOM
MIOJITOTOBKH
1. | Tema 1. MHOXecTBa. 4 8 20
N-1onk
CooTBeTcTBUS U (PYHKIUH.
bunapHble OTHOLIEHUS
2. | Tema 2. ®yHkumu anreOpbl 6 12 20
JIOTUKH W/l-Lomes
3. | Tema 3. DneMeHTHI TeOpUH 6 12 20 1
rpacdoB N-1lonk-1
Hroro 16 32 60
5.3. IlepeyeHb NPAKTUYECKUX 3aHATHI
Ne | HammeHoBaHue paznena, ConeprxkaHne NPAaKTUYECKUX 3aHATUN O6bem
/o TEMBI TUCIUTUTNHBI JUCIUILIHHBI
B aKaj. gacax
1. | Tema 1. Muoxectna. 1.Crioco0wr 3amanuss MHOkecTBa. Omnepanuu 8
CooTBeTcTBUS U HaJl MHOKECTBAMHU.
¢ysukuuu. bunapHsie 2. CooTBeTCTBUS U (DYHKLIMU.
OTHOILICHHUS 3. buHapHble OTHOLIEHMS, HUX CBOWCTBA.
OTHOIIEHWSI SKBUBAJICHTHOCTH.
2. | Tema 2.  @yskuuu | 1. Jlornyeckue QpyHKINU. 12
anreOpsl JTOTUKH 2. bynesnl dynknuu. Hopmanbabie hopmbr
3. | Tema 3. Daementsl | 1. I'pad, opuentupoBannsii rpad. Ilnockuit 12
Teopuu rpadoB rpad.
2. MapuipyThl, CBSI3HOCTb, LIMKJIBI. [lepeBbs.
3. [NocTpoeHne KpaTIalIIMX MyTeHd U
00Xx0/10B Ha rpadax
HTroro 32

5.4. llepevyeHn 1a60paTOPHBIX PadoT
JlabopamopHhvie 3anamus He npedyCMOmMpeHbl.




5.5. 3agaHus 1JIsl CAMOCTOATEIbHOI padoThI CTYICHTOB

Hanmenosanue
paszena, TeMbI
MUACIUILIIUHEI

3aiaHusi, BOMPOCHI, ISl CAMOCTOSITEIILHOTO N3YICHHUS
(3amaHus)

O0peMm
JIUCLIUIUIUHBI
B aKaJl. yacax

Tema 1.
MHuoxkecTBa.
CooTBeTCTBHS U
GyHKIIH.
bunapHsie
OTHOILICHUS

CaMOCTOATENHHO U3YYUTh OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATypy 10 TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJIbHbBIE BOIPOCHI:

1. OtoOpakeHHe MHOXeCTBa B (Ha) MHOXECTBO:
ofpeiesIeHus], IPUMEpPHI

2. Ob6paTHOE COOTBETCTBUE: OIPEEICHUE, IPUMED
3. Kommnoszuims QpyHKIMiA: onpeaeneHue, npumMep

4. bunapHO€  OTHOIIEHHWE  HAa  MHOXECTBE:
olpesieIeHue U IpUMep

5. CsoiicTBa OUHapHOTO OTHOILICHUS
pedIeKCUBHOCTh, CHMMETPUYHOCTh, TPAH3UTUBHOCTh
6. OTHOLIEHHE  DSKBUBAJEHTHOCTH,  pa3OHeHue
MHOY€ECTBa Ha KJIACCHI KBUBAJIEHTHOCTH

7. AHTUPE(IEKCUBHOCT M AHTUCUMMETPUYHOCTD;
OTHOIICHHS CTPOTOT0 U HECTPOTOT'0 MOPSIIKOB

20

Tema 2.

OyHKIUHT
anreOpbl TIOTUKH

CaMOCTOSATENBHO U3YYUTh OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATYpPY MO TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI:

1. Onpenenenue u npumep JIOrH4ECKON QyHKIMH

2. Jlornyeckue QyHKIHMH: OTPULIAHUE, TU3IBIOHKITUS,
KOHBIOHKLIUS

3. Jlornueckue (hyHKLIUU: CIOKEHHUE 1O MOIYIIO 2,
UMIUTUKALMS, SKBUBAJIEHTHOCTh

4. Cynepno3unus JIOTUYECKUX byHKIUH;
Jgoruyeckue (hopMysbl; PaBHOCHIIBHBIE JIOTHYECKHE
bopmybl

5. Teopema 0 JU3BIOHKTHBHOW HOpMaJIbHOHM (opme
JOTHYECKO (HyHKIIMU

6. 6.byneBbl onepanuy U UX OCHOBHBIE CBOWCTBA.
[TpuBecTH q0Ka3aTENBCTBO OJJHOTO U3 CBOMCTB

7. OYHKUMOHAJIBHO TIOJHAS CHCTEMa JIOTHUECKUX
GyHKIMI: onpeiereHe, IpuMep

20

Tema 3.

DJ1eMEHTHI
Teopuu rpadoB

CaMOCTOSITETLHO U3YYUTh OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JTUTEPATYPy IO TEME.
[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI:

1. Mynpturpad wu nceBporpad: OmpeneseHus |
HpUMEpPbI

2. Yucna peOepHO ¥ BEpIIMHHONH CBS3HOCTH:
OIpe/ieIeHUs U IPUMEpPBI

3. CuibHasi, OTHOCTOPOHHSAS U cj1abas KOMIOHEHTHI
oprpada: ompeneneHus u npumepsl. KonaeHcanus
rpacda: onpesesneHue u npumep

4. Cetb, NPOMYCKHAs CIIOCOOHOCTh pedpa, MOTOK 10
peOpy, MOTOK Ha CETH: OMPEICNICHUS M TPUMEPHI.
Pa3pe3 Ha ceTH, npomyckHasi CIOCOOHOCTb paspesa,
IIOTOK 4Y€pe3 pa3pes: ONpeeIeHUs] U IPUMEPDI

20




5. Koneunbrii aBrOmMar, Tabiuia TEPEXOJOB U
JuarpaMma [EpexoJioB, YCJIOBHS  IOJHOTBI U
HETPOTUBOPEUYMBOCTH JIJII THArpaMMbl IEPEXOI0B

6. VHuIManbHBIA aBTOMAT, PACIIMPEHHBIE ()YHKITMU
MIEPEX0/I0B M BBIXOJIOB. ABTOMaTHOE OTOOpaXeHue u
€ro CBOMCTBA

7. OKBHUBAJICHTHEIC aBTOMATEI, IMOHATHUE 0
MHHHMMAaJabHOM aBTOMAaTe

HUroro: 60

6. PacueTHo-rpaduueckasi padora
Pacuemno-epaguueckasn paboma ne npedycmompena.

/. KypcoBas paGora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoexkTt
Kypcosoii npoexm ne npedycmompen.

9. KonTpoabHasi padoTa
KonTtposnbpHas paboTa He IpeycCMOTpEHA

10. OueHounble cpeacrBa sl NPOBEACHUS TEKYLIEro KOHTPOJIS H
NMPOMEKYTOYHOM aTTeCTalui

OneHuBaHue pe3yJlbTaTOB OOy4YeHUS 1O JUCHMIUIMHE M YPOBHS
c(hOpMUPOBAHHOCTU KOMIMETEHIIUA (YaCTH KOMIIETCHIIMU) OCYIIECTBIISIETCS B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTECTaluu B
cooTBeTcTBUM ¢ DOHAOM OLIEHOUHBIX CPEJICTB.

Tumnosoil nepevyeHb BONMPOCOB K 3a4€Ty:

1. TlonsiTus MHOXeECTBa M 3JIEMEHTa MHOXECTBa, MpuMepbl. 1[0 JMHOKECTBO, COOCTBEHHOE

MTOJIMHOXKECTBO: ONpEICNICHHs, MPUMEPhl. YHUBEPCATBHOE MHOXKECTBO: OIPEEICHNE,

npuMep

PaBHBIE MHOKECTBA: onpeziesieHue, mpuMep. MOITHOCTh KOHEYHOTO MHOXECTBA, ITyCTOE

MHOXECTBO: ONpeesICHIE, IPUMEPbI

CrniocoOblI 3a/1aHKS MHOXKECTBA

OObennHeHNE U epeceyeHre MHOXKECTB: ONPEIeIeHUS U IPUMEPhI

PazHOCTE MHOXECTB, IOTIOJTHEHUE MHOXKECTBA: OTIPEACIICHHS U TIPUMEPHI

OcHOBHBIE TOXIIECTBA TEOPHH MHOXECTB. llpuBecTH mpuMep TOKa3aTeabCTBA JUIS

OJTHOTO U3 TOXJIECTB

[Ipsimoe (aexapTOBO) MPOU3BEICHUE MHOXKECTB: ONPE/ICIICHUE U TIPUMED

MoUIHOCTh JeKapToBa MPOU3BEACHNS KOHEUYHBIX MHOXKECTB

9. CooTBeTcTBUE MEXIYy MHOXKECTBAMU: ompenaeneHue, npumep. O0nacTh onpenencHus u
001aCcTh 3HAYEHUI COOTBETCTBHUS

10. Bciogy omnpeneneHHOE COOTBETCTBUE, CIOPBEKTHBHOE COOTBETCTBHE: OIPECIICHUS,
PUMEPHI

11. O6pa3 »sneMeHTa TMPU COOTBETCTBHM, NPooOpa3 dIJIEMEHTa TMPU COOTBETCTBHH:
orpenesieHusi, npuMepsl. DYHKIMOHATBFHOE COOTBETCTBHE ((QYHKIHMS): ONpeesieHuE,
npuMep

N
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12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
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.

49.

50.
ol.

B3anMHO 0/1HO3HAUHOE COOTBETCTBUE: ONpEAeIeHUE, IPUMED

OTto0pakeHne MHOXKECTBA B (Ha) MHOXECTBO: ONIpeAeNIEHuUs, TPUMEPHI

OOpaTHOE COOTBETCTBUE: ONpEIeNiCHUE, IPUMED

Kommo3zwuius ¢hyHKINi: onpeaesieHue, mpumep

BunapHoe oTHOIIEHHE HA MHOKECTBE: OIIPECIICHUE U TIpUMEp

CaoiicTBa OMHApHOTO OTHOLIEHUS: pe(IEKCUBHOCTD , CHAMMETPUYHOCTh, TPAH3UTUBHOCTh
OTHoIIEHNE SKBUBAJICHTHOCTH, pa30MEeHNEe MHOKECTBA Ha KJIACChl SKBUBAJIEHTHOCTH
AHTUPE(]PIEKCUBHOCTh U AHTHCUMMETPHUYHOCTb, OTHOIIEHHS CTPOrOro M HECTPOroro
HOPSI/IKOB

OrnpeneneHue u mpuMep JOrHIecKoi GyHKITUN

Jlornueckue pyHKIMU: OTPULIAHUE, TUIBIOHKIIHNS, KOHBIOHKIIHS

Jlorudeckue QyHKIMU: CIOKEHHUE [0 MOAYIIO 2, UMIUTUKAIIHSI, SKBUBAJIEHTHOCTD
Cyneprno3uiusi  TOTHYECKUX  (DyHKIMI; Joruueckue  (QOpMyIbl; PaBHOCHIIbHBIC
JoTHYECKHe (POPMYJIIBI

Teopema o AM3BIOHKTUBHOM HOPMAIBEHON (OpME JIOTHUECKOM (HYHKIIUU

byneBbl omepanuyi ¥ UX OCHOBHBIE CBOICTBa. IIpuBecTH mOKa3aTEIbLCTBO OJHOIO W3
CBOMCTB

OYHKIMOHAIBHO MOJIHAs CHCTEMa JIOTMUeCKUX (QYHKIIMA: OnpeeeHue, mpuMep

I'pad, BepmmHa rpada, pedpo rpada: onpeaeneHus, IpuMeps

Oprpad, BepurHa oprpada, ayra rpada: onpeneiaeHus, IpUMepsl

CMexHble BepIIMHBI, MaTpHUlla CMEXHOCTH 1 rpada u oprpada: ompeneneHus,
PUMEPBI

NuuunentHeie BepuimHa U peOpo, MaTpulla MHIMACHTHOCTH IJisi rpada u oprpada:
oTpesieNieHus!, IPUMeEpPbI

JHuarpamma rpada, nzomopdusm rpados

[Tnockue rpager. Popmyia Ditnepa

Mynpturpa¢ u ncesaorpad: onpeaeneHus u IpuMepsbl

CreneHb BepIIMHBI, BBIYUCICHHE CTENEHU BEPIIMHBI 1O DSJIEMEHTaM  MaTpHIBI
cMexxHocTH. M30mmpoBaHHas U BUCSYasi BEPUIMHBL: OTIPEICICHHUS, TPUMEPHI
[Monyctenenu 3axofa W WCXoJa BEpIIMHBI oprpada, BBIYHCICHUE IOJYCTENEeHEH M0
AJIEMEHTaM MaTPUIIBI CMEKHOCTH

Matpulibl CMEKHOCTH U MHIIMJIEHTHOCTH N30MOP(DHBIX TpadoB

MapmipyT, 1ers, MpocTas MeTb, AKIT: ONPEISICHUS H TPUMEPHI

OpueHTHPOBaHHBIN MAPIIPYT, LEMb, IyTh, KOHTYP: ONPEACICHUS U IPUMEPbI

[lonrpad, ocToBHBIM noarpad: onpeneacHus: U IpuMepbl

Ces3Hblll Tpad, KOMIOHEHTa rpada: ompezencHus U NpuUMepbl. Touka couwleHeHHs U
MOCT: OTIPEEIICHUS ¥ TPUMEPHI

UYucna peGepHO U BEPUIMHHON CBA3HOCTHU: ONPECIICHUS U IPUMEPDI

O0bennHEHNE, TPOU3BEICHNE, KOMIIO3HIHUS TpadoB: ONMpPEIeIICHUS U TPUMEPHI

JlepeBo: 1aTh paBHOCUJIbHBIE ONPEACIETHUS MOHATHIO, IPUBECTH MIPUMED

Opuenranust rpada, omnpeaeauTh YUCIO BCEX BO3MOXKHBIX OpHEHTauui ansi rpada c
3a/IaHHBIM YHUCIIOM pedep

OcTOBHOE JIepeBO: ONpeeIeHUE U TPUMEpP. AJITOPUTM IOCTPOEHHUSI OCTOBHOTO JIepeBa
B3Bemennslii rpad), MUHIMaIbHOE OCTOBHOE JIEPEBO: ONPEICIICHUS U IPUMEPHI
O6ocHOBaHME aNTOPUTMa MOCTPOCHHUSI MUHUMAJIBHOI'O OCTOBHOTO JIepeBa

[IyTh, KOHTYp, MOIXYIYTh, HOTYKOHTYpP B oprpade: onpeneneHus u npuMmepbl. CUIbHBIM,
OJTHOCTOPOHHUH, c1a0bIl oprpad: onpeaeaeHus U IpPUMEpPbI

CunbHasi, OAHOCTOPOHHSSI U ciabas KOMIIOHEHTHI oprpada: ornpeneneHuss U IpuMepsbI.
Konpencanus rpada: onpenenenue u npumep

baza oprpada: onpenenenue u npumep. /lokazars Teopemy o 6a3e oprpada

AnroputMm JIeMKCTpbl MOMCKAa KpaT4yalllero MNyTH MEXAY ABYMS BbIJICJICHHBIMHU
BEpIIMHAMU oprpada



52. Anroputm ®opja moucka KpaTJyaiIiero myTd MeXy JABYMs BbIJICJIEHHBIMU BEPIIUHAMHU
oprpada

53. Anroputm droiia nmorcka KpaTyanmx MyTe Mexay BCEMH IapamMH BepIIUH oprpada.
BceTpoenHbIil 1 BHEITHUI CTIOCOOBI BOCCTAHOBIICHUS ITYTH

54. DiinepoB rpad: omnpeaeneHue u npumep. JlokazaTh KpUTEPH CYILIECTBOBAaHUS B Tpade
SUJIEpOBa IHKJIA.

55. Anroputm ®népu noctpoeHus sineposa nukia. O6ocnoBanue anropurma diaépu

56. 'aMuIbTOHOB UK. JlocTaTOUHBIC YCIOBHS HATHYKA B Tpade raMiIbTOHOBA [IUKIIA

57. CeTb, IPOITYCKHAs CIIOCOOHOCTH pedpa, MOTOK 10 pedpy, MOTOK HA CETH: ONpeeSICHHUS 1
npuMmepsl. Pa3zpe3 Ha ceTH, MPOIYyCKHAs CHOCOOHOCTh paspesa, MOTOK 4epe3 pas3pes:
OTIpeieIeHUs ¥ IPUMEPHI

58. [locTaHoBKa 3a/aun 0 MaKCHMaJbHOM IMOTOKe Ha ceTu. Teopema dDopna-DanakepcoHa.
AJNTOPUTM NOCTPOCHUS MAaKCUMAIIBHOTO TTOTOKA HA CETH

59. KoneuHsIif aBTOMAT, TabJIMIA NTEPEXOIOB U AUArpaMma Mepexo0B, YCIOBHS ITOJHOTHI U
HETPOTUBOPEUHUBOCTH JJISl IMATPaMMBI IIEPEXO0I0B

60. MHnIanbsHEId aBTOMAT, pacIIMpeHHble (YHKIUH MEPEXO0J0B U BBIXOJOB. ABTOMAaTHOE
0TOOpaXCHHE U €ro CBOMCTBA

61. DKBHUBaJICHTHBIC aBTOMATHI, TOHATHE O MHHUMAJILHOM aBTOMAaTe

TUIOBBIE TECTOBBIE 32 AHUA .
1. Beruucnuth MomHocTh MHOKecTBA AN B, ecitn A={L, 2,4}, B ={1,3,4}.

2. OnpeaenuTh YHUCIO COBEPIICHHBIX KOHBIOHKIMK B CJIH® noruueckoi
yHKIHIN f(X1’X2’X3):(X1_)(_'X3))~(X2 —)Xa)'

3. Omnpenenurh YHUCIO OCTOBHBIX JIepeBbEeB s Tpada, 3aJaHHOTO MaTpHICH
Kupxroda

3 -1 -1 -1
-1 2 0 -1
B(G) =
-1 0 2 -1
-1 -1 -1 3

11. YyeOHO-MeTOANYECKOE O0ecneYyeHre JUCIUIIITHHBI

11.1. PekomeHnayeMas jqureparypa
1. Hextsapp, M. 1. luckperHas marematuka : ydeOHoe mocobue / M. H.

Hextapb. — 4-e uzn. — MockBa : Unrepuer-YHuBepcuter NHPpopManmoHHbIX
Texnonorutt (MHTYUT), Aii [Im Ap Meama, 2022. — 181 c¢. — ISBN 978-5-
4497-1641-5. — Texct : snekrponnbiit // LludpoBoii 0Opa3oBaTenbHBIN pecypc

IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/120477.html . —
Pexxum toctyma: i1 aBTOPU3UP. MOJIB30BATENICH

2. HoBukoB, A. U. DneMeHThl TUCKPETHONW MaTEeMAaTHKH : ydeOHOe mocooue
/ A. . HoBukoB. — 3-e¢ u3a. — Mocksa : JlamkoB u K, 2021. — 209 ¢c. — ISBN
978-5-394-04430-4. — Texkct : anektponHsii // {udposoit oOpazoBarenbHbIN
pecypc IPR SMART : [caitr]. — URL.: https://www.iprbookshop.ru/120808.html.
— Pexxum mocTyma: a1 aBTOpU3HP. MOIb30BaTeek

3. bekapeBa, H. JI. JIuckpernas marematuka : ydeOHoe mocobue / H. JI.
bekapeBa. — HoBocubupck : HoBocuOupckuii rocyaapcTBEHHBIM TEXHUYECKUN



https://www.iprbookshop.ru/120477.html
https://www.iprbookshop.ru/120808.html

yauepcuter, 2019. — 80 c¢. — ISBN 978-5-7782-3952-4. — Tekcr
anektponnbiit // Ludposoit o6pazoBarensHbil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/98701.html. — Pexum pgocrtyma: s
ABTOPU3HP. MOJIB30BATEIIEN

4. CepeOpsixoB A.B. Bpeaenue B Tteoputo rpadon: Yueb. mocodbue /
A.B.Cepeb6psikoB. — Caparos: Capar. roc. Texs. yH-T, 2009. — 36 c. — ISBN 978-5-

7433-2082-0 URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashir
enie=doc (mara oOpamenus: 26.08.2022). — Pexxum noctyma: Jjisi aBTOPU3MD.
MMOJIb30BaTeNeH

5. CepeOpsikoB A.B. DnemeHTapHbIN Kypc MaTeMaTUYeCKOW JIOTUKH: y4eO.
nocobue / A.B.CepebpsikoB — CaparoB, Capat.roc.TexH.yH-T, 2011. 32 c. URL:

http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=8119
&rashirenie=doc. — Pexxum JtocTyna: i aBTOPU3UP. MOJIb30BATEIICH

6. UccnenoBanue omeparuii. M306pannsie TnaBel: yued. mocobue / A.B.
Kpsicbko, A.B. Cepebpsiko, FO.H. Harap. CaparoB: Capar.roc. TexH. yH-T, 2014.
52 c. ISBN 978-5-7433-2764-5 URL: http://techn.sstu.ru/WebLib/22376.pdf. —
Pexum moctyna: st aBTOPU3UP. MOJIb30BaTENCH

7. CepebOpsxoB A.B. DiieMeHTbl KOMOMHATOPHOIO aHaiW3a B 3aJadax
TEOPUU BEPOSITHOCTEH M MOJENSAX CclydailHbIX rpadoB: ydeOHOe mocodue /
A.B.Cepebpsikos, B.B.HoBukos, KO.H.Harap. — Durensc: U3n-8o 9TU (dbunuman)
CI'TY wmmenu Tlarapmnra [O.A., 2019. 52 c. ISBN 978-5-9907991-9-6 URL:
http://techn.sstu.ru/WebLib/30297.pdf. — Pexum goctyma: s aBTOPU3HUP.
II0JIB30BATEINIEN

11.2. Ilepuoauveckue U3gaHus
He ncnone3yrores

11.3. HopmaTuBHO-NIPaBOBbIE AKTHI M NHbIE MPABOBbIE JOKYMEHTHI
He ucnonvzyromes

11.4 TlepeuyeHb JIEKTPOHHO-00pa30BaTeJbHbIX PECYPCOB

1. VY4eOHO-METOMWYECKHE MaTepHuaabl IO JIUCHUILINHE «JIHCKpeTHas
MaTeMaTukKa» (3JIEKTPOHHBIN oOpa3zoBarelbHbI pecypc pasmenieH B UOC OTU
(pumman) CITY MMEHHU lNarapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=37 )

2. Caiit OTU (punman) CI'TY umenu arapuna FO.A. http://techn.sstu.ru/

11.5 D1eKTPOHHO-0MOIHOTEYHbIE CHCTEMbI

1. BBC «IPR SMART» https://www.iprbookshop.ru

2. OBC «elibrary» https://elibrary.ru

3. ObC «<KOHCVYJIbTAHT CTYAEHTA» https://www.studentlibrary.ru
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11.6. Pecypchl  uHGPOPMANMOHHO-TEJTEKOMMYHUKAIUOHHON  ceTH
«HTEpHET»

1. https://openedu.ru - HarpoHanbHBIN IPOSKT OTKPHITOIO 00pa3oBaHMsI

2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

11.7. IleyaTHble M YJIEKTPOHHBbIEC 00pa3oBaTe/IbHbIC pecypchl B popmax,
aJalTHPOBAHHBIX /Jf CTYAE€HTOB C OIPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbsI (ISl TPYNI U MOTOKOB ¢ TAKUMHU CTY/IEeHTaAMH)

1. ApantupoBanHas Bepcua ObC  «KOHCynbTaHT cCTyneHTa», s
UCTOJIb30BaHUSl MHBAIMJAMU M JIMLAMU C OrPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3J10pPOBbSI

Obyuarowuecs uz yucina uneanuoos u auy ¢ OB3 obecneuenvt nevamuvimu u
(unu)  INEKMPOHHLIMU — 00paA308amMeNbHbIMU — pecypcamu 6  ¢hopmax,
a0anmupoB8aHHbIX K 02PAHUYEHUIM UX 300POBbSI.

12. UudopManMOHHO-CIIPABOYHBIC CHCTEMbI M MPO(PeCcCHOHAIbHbIE
0a3bI JaHHBIX

OOyuaromumcsa obecriedeH nocTyn (yTajdeHHBIA JOCTYI), B TOM YHCIIE B
cily4ae IpUMEHEHUS IEKTPOHHOIO0 O0Yy4EHMsl, JUCTAHIIMOHHBIX 00pa30BaTelbHbIX
TEXHOJIOTUM, K COBPEMEHHBIM MpPOPECCHOHANbHBIM 0a3aM JaHHBIX U
UH(GOPMAIIMOHHBIM CITPABOYHBIM CUCTEMAM.

12.1 IlepeyeHb HHGOPMAITUOHHO-CIIPABOYHbIX CHCTEM
1. CnpaBounas npaBoBas cucrema «Koncynbrant ILmrocy.

12.2 Ilepeyensb npogeccuoHAIbHBIX 023 JaHHBIX
1. https://openedu.ru - HarpioHabHBIN HPOSKT OTKPHITOI'O 00Pa30BaHHS
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 IlepeuyeHb MH(POPMANUOHHBLIX TEXHOJOTHI, HMCHOJIb3yeMbIX NpPH
OCYIIECTBJIEHUN O00OpPa30BaTeJILHOIO Mpolecca MO JAUCHUNJIMHE, BKJIKYASA
nepevyeHb MPOrpaMMHOI0 obecrneyeHust

OOpa3oBaTenbHBI MPOIECC MO JUCHUIUIMHE OOecredeH HeoOXOTUMbIM
KOMIUIEKTOM JIMIICH3WOHHOTO W CBOOOJHO PAacIpOCTPaHIEMOr0 IMPOTPAMMHOTO
oOecrieueHrs, B TOM 4YHCJIE OTCYSCTBEHHOI'O IPOM3BOJCTBA  (ITOMJICKHUT
OOHOBJICHHIO MTPH HEOOXOIUMOCTH).

1) JluneH3noHHOE MPOrpaMMHOE 00ECTICUCHUE

onepanuonHas cucrema Windows-7

2) CB0OOAHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00eCTIeYeHIE

nakeT oucHbIx mpunokenuii LibreOffice 7.4.0

Kaxnpiii  oOywaromuiics B TEUYEHHE BCEro Mmepuoia  OOydeHHus
o0ecreurnBaeTcs MHIWBUIYAIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEME M DJIEKTPOHHON WH(MOpPMAIMOHHO-00pa30BaTEIbHON


https://openedu.ru/
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cpene.

13. MaTepuaibHO-TeXHUYECKOE o0ecneueHne

OOpaszoBaTeNnbHBI MpPOLECC O00ECnedYeH YYEOHBIMU ayAUTOPUSMU IS
NpOBEACHUS YU€OHBIX 3aHATUH JICKIIMOHHOTO THIIA, 3aHATUI CEMHHAPCKOro THIIA,
TPYNNOBBIX W WHAMBUIYAJIbHBIX KOHCYIbTAIlMi, TEKYIIETO KOHTPOIS U
OPOMEXYTOYHOM aTTeCTalld, TOMEIICHUSIMUA JJIsi CaMOCTOSTEIbHOW pPaboThI
CTY/CHTOB.

Y4eOHbIe ayIUTOpUM OCHAIIEHHB O0OpPYJOBaHHMEM M TEXHUYECKUMU
cpencTBaMu O0y4YeHHs, KOTOPBIE BKJIIOUAIOT B ce0s yueOHYIO0 MeOellb, KOMIUIEKT
MYJbTUMEIUAHOr0 000pYI0BaHUs, B TOM YUCIIE TIEPEHOCHOT0 (MPOEKTOP, IKPaH).

[Tomemienust UIsi cCaMOCTOSITENIbHOM paOOThl O0YYaIOUIMXCA OCHAIEHBI
KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO MOJKIIOUEHMsI K ceTu «VHTepHET» U
o0ecrieyeHueM JIOCTyNna B D3JIEKTPOHHYI HH(POPMALMOHHO-00pPa30BATEIbHYIO
cpeny OTU (bunman) CI'TY umenu ["arapuna 10.A.

~

Pabouyio mporpamMmmy cocTaBuil o
4

noreHt kadeapst EMH o) .'\Q.PQ%?E"““’/ CepeOpsikoB A.B.



14. JlonoiHeHus U NI3MEeHEHUs1 B pado4eil mporpamme

PaGouas nporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapsl
« » 20 rojaa, npoTokos Ne

3aB. kadeapou / /

Bnecennbie nsmeHnenus yreepxaeHsl Ha 3acenanun Y MKC/YMKH

« » 20 _ rogma, npoTokon Ne
[Ipencenarens YMKH / /




