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BBEJIEHUE

Pabouas nmporpaMMa AUCIUIUIMHBI SBJISETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON MPOTrpaMMBbI BBICILIET0 00pa30BaHUs - IPOrpaMMbl OakajgaBpuaTa, pa3paboTaHHON B
coorsercTBu ¢ ®PI'OC BO

oIoC BO

®denepanbHbBIN TOCYIApPCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
- bakanaBpuar no HampasieHuto nmoarotosku 09.03.03 IpuxiagHas nHPpopMaTHKa
(mpuka3 Munob6pnayku Poccun ot 19.09.2017 1. Ne 922)

1. HEJIb OCBOEHMA TN CHUIIJIMHBI

(dbopMupOBaHNE KOMIIETEHIIN, HANIPaBJIEHHBIX Ha:
* BOCIIUTaHHE MaTeMaTH4YECKON KyJIbTYpbl KaK COCTABHOM 4acTH OOIIEKYJIbTYpPHBIX [IEHHOCTEH

YyeJI0BeKa;

* pa3BUTHE Y CTYJIEHTOB JIOTHYECKOTO U aITOPUTMUYECKOTO MBIILJICHUS, YMEHUSI CTPOUTD
JUCKPETHBIE MAaTEMaTUYECKUE MOJIEIIN;

* (popmMHpoBaHUE HABBIKOB PEILIEHUS TUIOBBIX MPOo(heccrnoHalIbHO-OPUEHTHPOBAHHBIX 3a/1a4 Ha
OCHOBE COOTBETCTBYIOIIIUX METOAOB JUCKPETHON MaTeMaTUKH;

* (popmupoBaHue cIOCOOHOCTEN K CAMOCTOSTEIbHOMY OCBOCHHIO HOBBIX METOJIOB U IIPUEMOB
MOJICJTMPOBAHUS SIBJICHUN U3 Pa3HBIX MPEIMETHBIX 00JIacTeil Ha OCHOBE JETEPMUHUPOBAHHBIX U
CTOXaCTHUYECKUX METOJOB TUCKPETHON MaTeMaTUKH, a TAaKXKe CIIOCOOHOCTEN K X KOMITbIOTEPHOM

pcaiu3anuu.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

I[I/ICI_[I/IHJ'II/IHa OTHOCHUTCA K 0053aTeILHON YacTH yqe6Horo I1J1aHa.

3. OFBEM JJUCHUIIVINHbI

Yacos
KonrakrtHas pabora .(1o y4.3aH.)
CamocrosTens
[IpakTrueckue Hast pabota
IIpomexyTounas SAHATHS
Bcero 3a ) B TOM UHCIIE 3e.
aTTecTalus BKITIOYAS
CEMECTpP Bcero Jlexuuu IMoAroToOBKa
KypcoBoe KOHTPOJIBHBIX U
NPOEKTHPOBAHU KyPCOBBIX
e
Cemectp 3
Dksaven [ 144 | ea | 32 | 32 | 53 [ 4

4.1INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS OIIOII

B pesynbrate ocBoenust OIIOII y BeimycKHUKA TOMKHBI OBITH CHOPMUPOBAHBI KOMIIETEHIIUH,
ycTaHoBlyieHHbIE B cooTBeTcTBUU PI'OC BO.

Indp n HanmeHOBaHNE
KOMIIETEHIIH

NHaukaTopsl JOCTHKEHHS] KOMITETEHITUH




OIIK-1 Cnoco0OeH NpuMEeHATh
€CTeCTBEHHOHAYYHbIE U
oO0IIenH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMaTHYECKOTO
aHaIu3a U MOJICIIMPOBAHUS,
TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOTO
UCCIIEZIOBAHUS B
npodeccroHanbHON
NesITebHOCTH;

NJI-1.011K-1 3HaTh: OCHOBBI BHICIIEH MaTeMaTUKH, (DU3UKHU, OCHOBBI
BBIYUCIIMTENIbHON TEXHUKU U TPOTrPaMMHUPOBAHUSL.

N/I-2.0TIK-1 YMeTs: pemaTs cTaHAapTHBIE TPO(ECCHOHANIBHBIE 3a/1a4H C
IMPUMEHCHUEM €CCTCCTBCHHOHAYYHBIX U O6H_[eI/IH)KeHepHBIX 3H3HI/Iﬁ,
METOJI0B MaTEMaTUYECKOT0 aHAIN3a U MOJICJIMPOBAHUSI.

N/-3.0IIK-1 ImeTh npakTUYECKUN OMBIT: TEOPETHUECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS O0BEKTOB MPOQPECCHOHATBHON
NEeSATETbHOCTH

OIIK-6 Cniocoben
aHAIM3UPOBATH
pa3palaThIBaTh
OpraHHU3aI[MOHHO-
TEXHUYECKUE U
IKOHOMHYECKHUE MPOLIECCHI C
PUMEHEHHEM METOJIOB
CHCTEMHOI'O aHaJIN3a U
MaTEMaTHYECKOTO
MO/ICTTUPOBAHUS;

NJI-1.0IIK-6 3HaTh: OCHOBBI TEOPUHU CUCTEM U CUCTEMHOTO aHAJIN3a,
JUCKPETHON MaTeMaTHUKH, TCOPUU BEPOSTHOCTEH U MaTeMaTUYECKOM
CTaTHCTUKH, METOJIOB ONITUMHU3ALIMU U UCCIIEOBAHUS ONepaliii, HeYeTKUX
BBIYHMCIICHHUH, MATEMaTHUYECKOT0 ¥ HIMUTALIMOHHOTO MOJICTTUPOBAHUSI.

N-2.011K-6 YMeTh: IpUMEHATh METO/Ibl TEOPUU CUCTEM U CUCTEMHOIO
aHaJIM3a, MaTEMaTHYECKOI 0, CTATUCTUYECKOTO U UMUTALIMOHHOTO
MOJIETIMPOBAHUS AJI aBTOMATU3alMY 33]1a4 IPUHATHI pEIICHNH, aHaIn3a
MH(POPMALMOHHBIX TOTOKOB, pacyeTa SKOHOMUYeCKoH 3(h(heKTUBHOCTH U
Ha/IeKHOCTH WH(POPMAIIMOHHBIX CUCTEM M TEXHOJIOTHI.




OIIK-6 Cnocoben N-3.011K-6 VIMeTh NpakTUYECKUI OMBIT: IPOBEACHNS NHKEHEPHBIX

AHAJIN3UPOBATH U pacucTOB OCHOBHBIX IokKa3areinei PE3YJIbTATUBHOCTU CO3AAHUA U
pa3pa6aTLIBaTL MMPUMCHCHUA I/IH(I)OpMaI_[I/IOHHBIX CHCTEM U T€XHOJOTHH
OpTraHHU3allMOHHO-

TCXHHUYCCKUEC U
9KOHOMHYCCKUC MTPOLECCEI C
MIPUMCHCHUCM MCTOIOB
CHUCTCMHOI'O aHaJInu3a U

MaTeMaTH4eCKOro
MOJICJIMPOBAHUS;
5. TEMATUYECKHAM IJTAH
Yacos
KonraktHas pabora .(1mo y4.3aH.) -
Tema Bcero Camocr. OHTPOJIb
HauMeHoBaHHE TEMBI qacoB — Ha6:]§2'rop Hpa]l(c;zmec paGota cal;«;c;:gg:}im
Cemectp 3 9
[Tonsitus MmuoxectBa n otHomeHus (OITK-
Tema 1. 1, OIIK-6) 9 2 2 5
Cemectp 3 9
bazosblie nousaTus komounaropuku (OIIK-
Tewma 2. 1, OTIK-6) 9 2 2 5
Cemectp 3 6
bunapHbie OTHOIIEHHS HA MHOKECTBE
Tewma 3. (OITTK-1, OTTK-6) 6 2 2 2
Cemectp 3 6
CpaBHeHHE 0€CKOHEYHBIX MHOKECTB.
Tewma 4. |Ilouarue moutHocTr MHOKecTBa  (OINIK-1, 6 2 4
OIIK-6)
Cemectp 3 33
Tema 5. | bynepa anrebpa (OIIK-1, OIIK-6) 10 2 2 6
Tema 6. Hcuncienne BbICKa3bIBAHMI (OIIK-1, 12 4 4 4
OIIK
Tema 7. I6/I)cqncneHI/1e npenukaroB  (OIIK-1, OIIK- 11 4 4 3
Cemectp 3 27
Tema 8. ]63)LI‘II/ICJ'II/IMOCTL ¢ynkuuit  (OIIK-1, OIIK- 14 4 4 6
Tema 9. | Teopus anroputmoB  (OIIK-1, OIIK-6) 13 3 4 6
Cemectp 3 27
Tema |OcCHOBHBIE TOHATUS  Teopuu  rpados 1 3 4 4
10. [(OIIK-
Tema |HekoTtopsie crienuanbHbIe Ki1acchl rpagos ] ) ) 4
11. |(OIIK-1, OIIK-6)
1948 | Cerensie morenn (OTTK-1, OTIK-6) 8 2 2 4




6. ®OPMbI TEKYIIIETO KOHTPOJISI K TIPOMEXYTOUYHOM ATTECTAIIUMA

HIKAJIBI OUEHUBAHMU S
Buj onieHouHOTO Kpurepuu
Paznen/Tema AL on Ornrcanue OIEHOYHOTO CPEICTBA PHTED
Cpe/ICTBa OIICHUBAHHUS
Texymmit kouTposs (IIpunoxenne 4)
ayJIMTOpHAs
Temn1 1, 2, 3, KOHTPOJIbHAS
3a/1a4y C TIOJIHBIM PEIICHUEM 10 6amioB
4. pabota Nel
(ITpunoxenue 4)
ayIUuTOpHAas
Temer 3, 6, KOHTPOILHAA 3a71a4M C TIOJIHBIM PEIICHUEM 20 6amioB
7.8,9. pabota Ne2 A p
(ITpunoxenue 4)
ayIUTOpHAs
Temsr 10, 11, KOHTPOJIbHAsS
3a/1a4u C MOJIHBIM PEIICHUEM 20 6ayos
12. paborta Ne3
(ITpunoxenue 4)
IIpomexxyrounas arrectanus(IIpmnoxenne 5)
DK3aMeHaIMOHHBIN N
3 cemectp buner coaepKuUT TeOpEeTUUYECKH BOTIPOC U TPU Bce myHkTHI OMteTa
ower
(€)9) 3a/1a4n 1o 25 6ayioB

(ITpunoxenue 5)

KOMIIETEHITUH.

OIIMCAHUE HIKAJI OHEHUBAHUSA

[Tokazarens onenku ocsoenus: OITOIT hopmupyercst Ha OCHOBE 00beTUHEHHS TEKYIIETO KOHTPOJIS
U IPOMEXKYTOYHOM aTTecTalluy 00y4aromerocs.

[Tokazarens peHTHHra MO KaXK0M JTUCIUILIMHE BBIPAXKAE€TCA B MPOLIEHTaX, KOTOPBINA MOKA3bIBAET
YpOBEHb MOJITOTOBKHU CTY/ICHTA.

Texymuii kouTposb.Mcnons3yercs 100-6annpHas cuctema onenuBanus. OueHka paboThl CTyJEHTA B
TEYEHHH CEMECTPa OCYIIECTBIISICTCS MPEIoAaBaTeieM B COOTBETCTBHH C Pa3pabOTaHHON UM CHCTEMOM
OILIEHKH Y4eOHBIX JOCTH)KCHUI B MIpOLIeccCe 00YUYEHHS 1O JAHHOM NUCIUIUIMHE.

B pabounx nporpamMmmax JUCIHIUIAH U MPAKTUK 3aKPETICHBI BUbI TEKYIIETO KOHTPOJIS,
TUTAHUPYEMBIE Pe3yIbTaThl KOHTPOJIBHBIX MEPOIPUATUN U KPUTEPUH OLEHKU yUeOHBINH JOCTHKSHU.

B Teuenue cemecTpa mpenogaBaTeneM MPOBOAUTCS HE MEHee 3-X KOHTPOIbHBIX MEPONPUITUH, TIO
OIIEHKE JeATEIbHOCTH CTyJeHTa. Eciiu mocemnenus 3aHaTiii o AUCIUIUIMHE BKIIOUEHBI B PEUTHHT, TO
JTaHHBIN TIOKa3aTeNb cocTaBiseT He Oonee 20% 0T MaKCUMAalbHOTO KOJTUYECTBA OAJIJIOB MO AUCHIHUTUIHHE.

[TpomexyTtounas atrrectanus. VMcronszyercs 5-6amibpHast cucteMa onieHnBanus. O1ieHKa paboThl
CTYJI€HTA 110 OKOHYAHHIO TUCUUTUTHHBI (YACTH TUCIUILIMHBI) OCYIIECTBIIACTCS IPEMOAaBaTelieM B
COOTBETCTBUU C pa3pabOTaHHON UM CHCTEMOM OIEHKU JOCTHKEHUI CTYyJIEHTa B Mpoiiecce 00y4eHus 1o
naHHoOU aucuuriuHe. [IpoMexxyTouHas aTTecTaus TakKe IPOBOAUTCS IO OKOHYAHUI0 (DOPMHUPOBAHUS

[Topsinok nepeBojia peTHHTa, IPEAYCMOTPEHHBIX CUCTEMOM OLICHUBAHUS, 110 TUCLUITIIMHE, B
NATHOAIIBHYIO CHCTEMY.
Beicokuit yposenb — 100% - 70% - oTiinuHO, XOpOUIO.
Cpennuit ypoenb — 69% -

50% - y1OBIETBOPUTEIBHO.




Iloxa3aTesb OLIEHKH

Ilo 5-0a/JILHOM cUCTEME

XapakTepHCTHKA OKa3aTeJist

100% - 85%

OTJIIMYHO

O6J'Ia,HaI-OT TCOPCTUUCCKUMHU 3HAHUAMUA B IIOJITHOM O6’beMe,
IMOHUMAKOT, CAMOCTOATCIBHO YMCHOT IIPUMCHATD,
HCCICI0BATh, I/I,Z[eHTI/I(I)I/ILII/IPOBaTB, AHAJIIN3UPOBATh,
CUCTCMATU3UPOBATD, PACHPCACIATD 11O KATCTOPUAIM,
pacCcuuTaThb 1MOKa3aTeCIIu, KHaCCI/IQ)I/ILII/IpOBaTB,
pa3pa6aTLIBaTL MOZCIIN, AJITOPUTMHU3UPOBATL, YIIPABJIATD,
OpTraHnU30BaTh, IJIAHUPOBATH INPOUECChI UCCIICAOBAHNA,
OCYHICCTBJIATH OLCHKY PE3YJIbTATOB HA BBICOKOM YPOBHC

84% - 70%

XOpOLIO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM 00beMe,
IIOHUMAIOT, CAMOCTOSITEIBHO YMEIOT IPUMEHSAT,
UCCIIeI0BATh, UACHTU(DHUIIMPOBATH, AHATU3UPOBATH,
CUCTEMAaTU3UPOBATh, PACIIPEACIIATD 110 KATETOPHUSM,
paccuuTaTth MOKa3aTeNu, KIacCu(pHUIIMPOBATS,
pa3pabaTbIBaTh MOJICNIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHU30BaTh, INIAHUPOBATH IIPOLIECCHI UCCIIEIOBAHNS,
OCYILECTBISATh OLIEHKY PE3YyJIbTATOB.

MOFYT OBITH JOIMYHIEHbI HEAOYCTEBI, UCIIPABJICHHBIC
CTYACHTOM CaMOCTOSATCIIbHO B ITPOLCCCC pa6OTBI (OTBeTa

U T.1.)

69% - 50%

Y0BJIETBOPUTEIIHHO

00ya1a10T OOIMUMH TEOPETHUYECKUMHU 3HAHUSIMHU, YMEIOT
MIPUMEHATD, UCCIEA0BATh, HICHTU(PHUITUPOBATH,
aQHAIM3UPOBATh, CHCTEMATU3UPOBATh, PACIIPEACIIATE TI0
KaTeropusM, pacCYMTATh MTOKA3aTEIIH,
KJIAaCCU(HUITUPOBATH, pa3padaThIBATh MOJICIIH,
aIrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
TJIAHUPOBATH MPOIIECCHI HCCIIE0BAHMUS, OCYIIECTBIISATh
OIICHKY Pe3yJIbTaTOB Ha CPEIHEM YPOBHE.
JlomyckaroTes OIMOKH, KOTOPBIE CTYACHT 3aTPy IHACTCS
HCIIPABUTHh CAMOCTOSTEIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00J1aJat0T HE MOJHBIM 00BEMOM 00X TEOPETUYECKUMU
3HAaHUSIMH, HE YMEIOT CAMOCTOSATENbHO IPUMEHSTD,
UCCIIe10BaTh, UIEHTU(PULINPOBATh, AHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh, PACHIPEAEIATH [0 KATETOPUsIM,
paccuMTaTh MOKa3aTeNn, KIacCu(pUIUPOBATh,
pa3pabaTbIBaTh MOJIEINIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHu30BaTh, INIAHUPOBATDH MPOLIECCHI UCCIIEIOBAHUS,
OCYILIECTBIISATh OLIEHKY PE3YJIbTaTOB.

He cdopmupoBanbl yMEeHUS M HaBBIKH VIS PELICHUS
npodecCHOHATBHBIX 3a]a4

100% - 50%

3a4TCHO

XapaKTEepUCTHKA M0KA3aTelsl COOTBETCTBYET «OTIMYHOY,
«XOPOILO», «YIAOBIECTBOPUTEIHHO

49 % u MeHee

HC 3a4TCHO

XapPaKTCPUCTHKA ITOKA3aTCJIA COOTBECTCTBYCT
«HCYOOBJICTBOPUTCIIBHO»

7. COAEP KAHUE JTUCIUIIJIMHBbI

7.1. Coneprkanue JeKIUA




Tema 1. [Tousitust MHOKecTBa U oTHoeHUs (OIIK-1, OIIK-6)
Teopetnueckuii MaTepuan no teme: "MHoOKeCTBa U OTHOLIEHUS."

Tema 2. bazoBsie monsitust komOuHaTopuku (OIIK-1, OIIK-6)
TeopeTtnueckuii MaTepuai no Teme: "IaeMeHTbl KOMOMHATOPUKH. "

Tema 3. bunapubie otHomeHust Ha MHOkecTBe  (OIIK-1, OIIK-6)
Teopetnueckuii MaTepuai 1no Teme: "bUHapHbIE OTHOIIEHUS HA MHOXKECTBE."

Tewma 4. CpaBHeHue 6ecKOHEYHBIX MHOXKECTB. [loHaTre MmontHOoCTH MHOKecTBa  (OIIK-1, OITK-6)
TeopeTnueckuit Matepual 1o Teme: "MoIIHOCTh MHOXKECTBA."

Tewma 5. bynesa anrebpa (OIIK-1, OIIK-6)
Teopernueckuii maTepuan no teme: "bynesa anredpa."”

Tema 6. Mcuucnenue BoickazbiBanuii  (OIIK-1, OITK-6)
Teopetnueckuii MaTepuan no teme: "Mcuncinenue BpicKa3plBaHUM. "

Tewma 7. Ucuucnenue npenukatoB (OIIK-1, OIIK-6)
Teopetnueckuii Matepuai no teme: "Mcuucnenue npeaukaros."

Tema 8. Beruncnumocts Gynkuii  (OIIK-1, OIIK-6)
Teoperuueckuii Mmarepuai rmo teme: "Berauciumocts QyHKIUi."

Tema 9. Teopus anropurmo  (OIIK-1, OIIK-6)
Teopetnueckuii Mmatepuan no teme: ""Teopus anropurmos."

Tema 10. OcnoBnble nonsTusa Teopuu rpagos  (OIIK-1, OIIK-6)
Teopernueckuiit Mmatepuai o teme: "OCHOBHBIC TOHATHUS Teopun rpados."

Tema 11. Hexotopsle cnienanbhbie kiaccesl rpados (OITK-1, OITK-6)
Teoperuueckuit Mmarepua o teme: "Hekoropsle ciennanbHble Kiacchl rpados."

Tema 12. Cerenie mogenmu  (OIIK-1, OITK-6)
Teopetnueckuit Matepuai o teme: "CereBbie MOACIH."

7.2 ConiepkaHue NPaKTUYECKUX 3aHSATHI U 1a00paTOpHbIX paboT

Tewma 2. bazosbie nonsitust komOuHaTopuku  (OIIK-1, OIIK-6)
Pemenue 3amau ¢ ucnosib30BaHUEM KOMOWHATOPHBIX (POPMYII.

Tema 3. bunapusie otHomieHus Ha MHOkecTBe  (OIIK-1, OIIK-6)
Pewienue 3amau no treme: "buHapHble OTHOILLIEHUS HA MHOXECTBE."

Tewma 5. bynesa anrebpa (OIIK-1, OIIK-6)
Pemenue 3anay o treme: "bynesa anredpa"

Tema 6. Ucuucnenue BoickaspiBanuii  (OIIK-1, OIIK-6)
Pemenue 3amau no teme: "McuncieHue BrICKa3pIBaHUN."




Tema 7. Ucuucnenue npenukaroB (OIIK-1, OIIK-6)
Pewenue 3anau o reme: "Mcuucnenue npeaukaTos."

Tema 8. Beruucnumocts gpynknuit  (OIIK-1, OITK-6)
Pemenue 3amau o reme: "BrrancaumMocTs GyHKIHMA."

Tema 9. Teopus anroputmoB  (OIIK-1, OIIK-6)
Pemenue 3amau o reme: "Teopus anropurmos."

Tema 10. OcHoBHble onATust Teopuu rpados  (OIIK-1, OIIK-6)
Pemienue 3a1a4 Ha mapMeTpsl rpada, ycTaHOBICHHE CBOWCTB rpada mo 3aJaHHbIM MapaMeTpam,
u3zomopdusm rpagos.

Tema 11. Hexotopsle cnenuanbhbie kiiaccesl rpados (OIIK-1, OITK-6)
Pemienue 3aau o teme: "HekoTopsle cienuanbHble Kiaacchl rpagos.”

Tema 12. CereBnie mogenmu  (OIIK-1, OITK-6)
Pemenue 3agad mo treme: "CereBrle Moaenan."

7.3. ConepkaHue caMOCTOSITeIILHOM paboThI

Tema 2. bazoBsie monstust komOuHaTopuku (OIIK-1, OIIK-6)
CaoiicTBa U cBsI3U KOMOMHATOPHBIX (hopmyin. bunom HeroToHa.

Tewma 3. bunapusie otHomenus Ha MHOkecTBe (OIIK-1, OIIK-6)
CBolicTBa OTHOILIEHUH HA MHOYKECTBE.

Tema 4. CpaBHenue 6eckoHeUHbIX MHOKECTB. [lonsaTue mournoctu MmHokectBa  (OIIK-1, OIIK-6)
KoHeuHbIe U cUeTHBIE MHOXKECTBA, UX CBOMCTRA.

Tema 5. bynesa anre6pa (OIIK-1, OIIK-6)
OTo0OpakeHus U UX CBOICTBa, OyseBa QyHKLUS.

Tewma 6. Ucuncnenue BoickaspiBanuii  (OIIK-1, OIIK-6)
DopMyIIBI JOTUKH, TAOTUI[A HCTUHHOCTH.

Tema 7. Ucuncnenue npenukaros (OIIK-1, OIIK-6)
[Tpumenenue ¢hpopMys TOTUKU BHICKA3bIBAHUNA K UCUMCIICHUIO MPEIUKATOB.

Tewma 8. Beraucaumocts ¢pynknuii  (OIIK-1, OITK-6)
[Tonmaom XKerankuna u ero npuMeHeHre. OCHOBHBIC KJIACCHI (yHKITHA.

Tema 9. Teopus anroputmoB  (OIIK-1, OIIK-6)
dopmanusanus A3bIKOB, pacniozHasarenu. Mammunsl Teropunra u Ilocra.

Tema 10. OcHoBHble nonaTus reopuu rpadgos  (OIIK-1, OIIK-6)
[Ipumenenue rpagoB B pa3IUUHbIX 00JACTIX HAYKH.

Tewma 11. Hekoropslie criennanbsabie kinacchl rpago (OIIK-1, OITK-6)
DiIepoBBI U TaMUIIBTOHOBBI Tpadbl. ['padbl ¢ yCIOBUAMH CUMMETPUYHOCTH.




Tema 12. CereBbie mogenu (OIIK-1, OIIK-6)
AJTOPUTMBI HAXOKJECHHUSI MAKCUMAIILHOTO TIOTOKA B CETH, CPaBHEHHE UX d()PPEKTUBHOCTH.

7.3.1. IlpuMepHBIE BOTPOCHI JIsI CAMOCTOSTEIIEHOM MOATOTOBKH K 3a4eTy/9K3aMCHY
[Tpunoxxenue 1

7.3.2. IIpakTrdeckue 3ajaHus O AUCUUIUINHE [T CAMOCTOSATEIbHOM MOATOTOBKU K
3a4eTy/3K3aMeHy
ITpunoxxenue 2

7.3.3. Ilepeyenp KypcoBBIX paboT
HE [IPEAyCMOTPEHO

7.4. DnexTpoHHOE MOPTPOINO 00YHAIOIIETOCS
MaTepHalbl HE Pa3MEIAlOTCs

7.5. MeTonnyeckne peKOMEH/IAlUU 10 BHITIOIHEHUIO KOHTPOIBHOW paboThI
MaTepuasbl He MPEyCMOTPEHBI

7.6 MeTtoanueckue peKOMEHAALUH 110 BBIIOJHEHUIO KypCOBON pabOThI
MaTepHalbl He MPelyCMOTPEHbI

8. OCOBEHHOCTH OPTAHMU3AIIUU OBPA3ZOBATEJIBHOI'O
MNPOLECCA 11O JMCIUIIVIMHE JIUIs JINL C O'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 31O0POBbsA

Ilo 3asa6nenuto cmyoenma

B nenstx 70CTYNHOCTH OCBOEHHS MPOrPaMMBbI JUIsl JIUI] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS
py He0OXOAMMOCTH Kadeapa 00ecrieunBaeT CIEIYIONINE YCIOBUS:

- 0COOBII MTOPSIOK OCBOCHHUS TUCIIUILIMHEL, C Y4ETOM COCTOSIHUS UX 370POBBSI;

- DIIEKTPOHHBIE O00pa30BaTENbHBIE PECYpChl 10 JAWCHUILUIMHE B (POpMax, adanTUPOBAHHBIX K
OTpaHUYEHUSIM UX 3JI0POBBS;

- W3y4YeHHWE IUCIMIUIMHBI 10 WHIMBHIYyaJbHOMY y4eOHOMY IUIaHy (BHE 3aBHCHMOCTH OT (hOPMBI
oOyueHus);

- DJIEKTPOHHOE OO0y4YyeHHWe U JAUCTAHIMOHHBIE O00pa3oBaTeNbHbIE TEXHOJOTHUH, KOTOpHIE
peyCMaTpUBAIOT BO3MOXHOCTHU IpUEMa-Tepeadu nH(HOpMaluy B JOCTYIHBIX JJIs HUX (hOopMax.

- pmoctyn (yOAJIeHHBIA JIOCTYIN), K COBPEMEHHBIM MpOPECCHOHANBHBIM 0a3amM JaHHBIX U
MH(GOPMAILMOHHBIM CITPAaBOYHBIM CHCTEMaM, COCTaB KOTOphIX onpenenex PIT/I.

9. IEPEYEHHb OCHOBHOM U JJONTOJIHUTEJIbHOM YYEBHOMN JINTEPATYPBI,
HEOBXOJUMOM 1JI151 OCBOEHUS JUCIUITJINHBI
Caiit 0ubdmorexn YpI'dy
http://lib.usue.ru/

OcHoBHas1 JiuTEeparypa:




2. Boponenko A.A., ®enoposa B.C. /luckperHas maTeMaTuka. 3aJlaqyd U YIPaXKHEHUS C PEIICHUSIMHU
[DnexTponHbIi pecypc]: YueOHo-MeTouueckas murepatypa. - Mocksa: OOO "Hay4yHo-nu3marenbckuit
nentp MHOPA-M", 2024. - 105 — Pexxum gocrtyna: https://znanium.com/catalog/product/2082670

3. l'amkoB C. b., ®ponos A. b. JluckperHas MaTemMaTuka [DIeKTpOHHBIN pecypc]:yueOHUK u
NpaKkTUKYM JUIg By30B. - MockBa: FOpaiit, 2023. - 530 — Pexxum noctyna: https://urait.ru/bcode/533607

JlonotHUTE/ILHAS JIUTEpPATypa:

2. Augapees A. E., boiotoB A. A., Konsiaa K. B., ®ponoB A. b. JluckperHas maremaTuka:
MPUKIIATHBIE 33[Ja4H U CIOKHOCTH AJITOPUTMOB [ DIEKTPOHHBIN pecypc]:ydeOHUK U MPAKTUKYM JIJIsl BY30B. -
Mockasa: FOpaiit, 2023. - 317 — Pexxum noctyna: https://urait.ru/bcode/514434

10. MIEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOT U1, BKJIIOYAS IEPEYEHB
JIMHEH3UOHHOI'O MIPOTPAMMHOI'O OBECIHHEYHEHUA U UTHO®OPMAIIMOHHBIX
CITIPABOYHBIX CUCTEM, OHJIAH KYPCOB, UCITIOJIB3YEMbBIX ITPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOUECCA 11O AUCIUIIVIMHE
IlepedyeHb JIMIIEH3UOHHOTO IPOTPAMMHOIO O00eceYeHus :

Astra Linux Common Edition. [oroBop Ne0417-110/2019 ot 08.05.2019, Akt NeSk000343 ot
24.05.2019 u KonTpakt Ne 35-Y/2018 ot 13.06.2018, Akt Ne YT213 o1 17.12.2018. Cpox neiicTBus TULIEH3UU
- 0€3 orpaHNYEHUs CPOKa.

MoitOduc cranmaptasiii. Cornamenue Ne CK-281 ot 7 utons 2017. [dara 3axmouenus - 07.06.2017.
Cpoxk ieHCTBHS JIMIEH3UH - 0€3 OrpaHUYEHHSI CPOKa.

Ilepeyenb uHGOPMALMOHHBIX CMIPABOYHBIX CUCTEM, peCypcoB HH(POPMALMOHHO-

TeJIeKOMMYHHMKAIMOHHOI ceTH « UHTEpHET»:
https://kpfu.ru/math/student/library/dmmc
https://ru.wikipedia.org/wiki/[luckpeTHas MaTemMaTuka

www.sosmath.com/index.html



11. OMUCAHUE MATEPUAJIbBHO-TEXHUYECKOU BA3BI, HEOEXOI[I/IMOﬁ JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O IPOLIECCA 11O ANCHUAIIJIMHE

Peanuzanus y4eOHOM AUCHMUIUIMHBI OCYIIECTBIISETCS C HCIOIB30BAaHHEM MaTepUalbHO-TEXHUYECKOM
6a3el YpI' OV, obecnieunBaronieil MpoBeIeHUE BCEX BUIOB YUEOHBIX 3aHSATUI U HAYUYHO-UCCIIEI0BATENbCKON U
CaMOCTOSITENIbHOM PabOThl 00yYarOIIMXCS:

CrennanbHble TTOMEIIEHUS MPEICTABISAIOT cO00l yueOHble ayAUTOpUN sl IPOBEACHHS BCEX BUIOB
3aHSATUH, TPYIIIOBBIX U UHJIUBUAYaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIA U IPOMEXYTOUHOU aTTeCTALIH.

[TomemieHust A7isi CaMOCTOSITENILHOM pabOThl 0O0YYarOMIMXCS OCHAIICHBI KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TMOAKIIOUEeHHs K cetu "HMuTepHer" wu oOecredeHHeM JOCTyNa B  DIIEKTPOHHYIO
uHGOPMaIMOHHO-00pa3oBaTenbHy0 cpeny Ypl'OV.

Bce momernienns yKOMIUIEKTOBAHbBI CHEIUATM3UPOBAHHON MEOENbI0 U OCHAIIEHBI MYJIbTHMEIUHHBIM
o0opymoBaHreM crero0opynoBaHueM (MH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIM, HHBIM KOMIIBIOTEPHBIM),
JOCTYNOM K MH(OPMAIIMOHHO-TTOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, SJIEKTPOHHBIM OUOIMOTEUYHBIM
cuctemam, 0a3aM JaHHBIX JCHCTBYIOIIETO 3aKOHOJATENbCTBA, WHBIM HH(POPMAIMOHHBIM pecypcam
CITy>KaIllUMU JUIS IPE/ICTaBICHUS yueOHOM HHpOpMauu 60IbIION ay TUTOPHH.

Jlist mpoBeIeHUS 3aHSITHIA JICKIIMOHHOTO TUIA MPE3eHTAIMH U JIPyTrHe yuyeOHO-HarsaHbIe MOCo0us,
00ecreYnBaroIINe TEeMATUISCKUE UILTIOCTPAITHH.



[Ipunoxenue 1
K paboueii mporpamme

7.3.1. [IpumMepHBIe BONPOCHI IJIsl CAMOCTOSITE/ILHOI NMOATOTOBKH K 3a4eTy/IK3aMeHy

K sk3ameny

TeopeTuKo-MHOXECTBEHHbBIE OTHOLIEHUS U OTIEPALIMH.

OcHOBHBIE THITBI OTOOpPaKCHUH.

[TpaBuna komOuHaTOpUKH. OCHOBHBIEC THUITBI COCTMHECHHM.
JIunelHble peKyppPEHTHBIE YPABHEHUS.

OrnpezenieHre 1 OCHOBHBIE CBOMCTBA OMHAPHBIX OTHOIICHHI.
OTHoIlIEHNS SKBUBAJICHTHOCTH. Teopema o pa30MeHUH MHOKECTBA.

OtHomenus nopsaka. Knaccuduxamms.

XA R DN =

BrioniHe yrnopsiioueHHbIE MHOXKECTBA.

9. Pewérku u OyseBbl aMreOpsl.

10.Crpykrypa Ha MHOXeCTBe: GMHAPHBIE ONEPALMU U OUHAPHBIE OTHOIIEHHS HA MHOKECTBE.
11.ByneBsl u nepekoyaTenbubie GyHKIUH.

12.Mommnocts MHOKecTBa. PaBHOMOIIHOCTD. CYETHBIE M KOHTHHYAJILHBIE MHOKECTBA.
13.CpaBuenne MomHocTei.

14.0OcHoBHbIE OHSATHS TeOpHHU IpadOB.

15.Baxmneiimue knaccel moarpadoB: MapUIPyThI, LEMH, IUKIbL.

16.TTnockue u nnanapusie rpadsi.

17.31nepoBbl 1 raMUILTOHOBEI TPAQEL.

18.IIpuMepsl ONTHMU3AMOHHBIX CETEBBIX MOJIENIEH.

19.JIH® u KHD

20.MurMH3aIUS HOPMAIBHBIX (GOPM.

2 1.TIpencrapnenue BHICKa3bIBAHMM OyIIEBHIMHU (DYHKLUSIMH.

22 .Knaccel ¢pynkimii. Teopema IocTa.

23.Ilpensapennas HopManbHas Gpopma, cranaaptaas Gpopma Ckonema.

24 . VIHTyHMIIMOHUCTCKOE HCUUCIIEHUE BBICKA3bIBAHUH (HAa OCHOBE aKCHOM M IIPABMII BHIBOJIA).
25.TlpaBuna BEIBOJA M IIOJYYEHUE BHIBOIAUMBIX CYKICHUM.

26.Meton pE30TI0IMIA B UCUUCIIEHUH BhICKA3bIBAHUM.

277.TexHuKa eCTECTBEHHOT'O BBIBOJIA B MCUMCIIEHUHU MPEUKATOB.

28.MeTox pe30aroLuil B HCYUCIEHHH TIPEAUKATOB.

29.HopmainbHble anroput™Mel Mapkosa.

30.Mammna Teropunra.



[Tpunoxxenue 2
K paboueit mporpamMmme

7.3.2. [IpakTruecKue 3a1aHus MO JUCHUILIAHE AJIs1 CAMOCTOSITEIbHON MOATOTOBKH
K 3a4€Ty/3K3aMEHy

Homep | Coneprkanue 3ananus [IpoBepsiemas

3a/laHus KOMITETEHITHUS
3anaHus 3aKpbITOr0 THNA

1 dopmyia JTOTMKHA BbICKa3bIBAHUI OIIK-1

(4 and not B) — C
npuHuMaeT 3HadeHue “JI” (Cnoxkb”’) s 3HAaYSHUH MepEMEHHBIX
A)A=J;B=H; C=J;
b).A=WM;B=JI;C=J;
B).A=WM;B=U;,C=J,

2 [Tycte Ha mHOxectBe U omnpemeieHbl OIHOMECTHbIe mpenukaTtsl Py(x), | OITK-1
Pp(x) ¢ MHOXecTBaMU UCTUHHOCTH A, B. Torma MHOXECTBY-pe3yJIbTaTy
omepanuy 00beAUHEHUS] MHOXECTB A, B COOTBETCTBYyeT IMpeauKar,
MOJTy4aeMbIi U3 IpeaukaToB P4(x), Pp(x) morndyeckoi onepanuei

A). VI (KOHBIOHKIIHSA ),

b). WJIN (mu3broHKINs),

B). Uckmouaromee MJIN (xor).

3 Bricka3biBanue OIIK-1
(x cera y) U (v coiH z) U (v CcBIH 2)

PaBHOCUJIBHO BBICKA3bIBAHUIO

A). x Opar z

b). x BHYK z

B). v s x

4 MaremMaTu4eckOMy IOHSITUI) MHOKeCTBO, coorBercTByeT moHsatHe | OITK-1
KOMOMHAaTOPUKHU
A). Pazmemenne
B). Coueranue
B). IlepecTranoBka

5 KonuuectBo pasmenienuii uz N snementoB no M mectam 3anaércs | OIIK-1
dbopmyoi
A). N/M!

B). M'/(N-M)!
B). N!/(N-M)!

6 Hano wmuoxectBo {1,2,3,4,5,6}. IlogmuoxectBo {2,4,5} 3amaércsa | OIIK-1
[IOCIEN0BATEIHLHOCTEIO
A). 010110
B). 101001
B). 101010

7 [IpumepoM CHMMETPUYHOTO OTHOIIEHUA sABisercs oTHomenne Ha | OITK-1
MHOXCCTBE HAaTypPaJIbHbIX YHCECJI
A). a Menb1e b

B). a B3auMHO-1IpOCTO C b

B). a nenutcs Ha b

8 [IpuMepoM TpaH3UTHBHOTO OTHONIEHUS HE siBisieTcss oTHowmeHue Ha | OITK-1
MHO’KECTBE HaTypaJIbHbBIX YHCEl
A). a menb1Ie b

b). a B3aumHO-1IpOCTO C b

B). a nenutcs Ha b

9 Breipaxxenue Tteopum MHOxkecTB A U (BN C) toxaectBenHo | OITK-1
BBIPXKEHUIO




A).(AUBYN (AU Q)
B).(ANBYUMUNC)
B).(ANB)\(AU Q)

10 Beipaxxenue anrebper noruku A or (B and C) Toxaecrserno | OITK-1
BBIPAXKEHUIO
A). (4 or B) and (4 or )
b). (4 and B) — (A or )
B). (4 and B) or (4 and O)
11 I'pad coctout u3 BepmmH {1,2,3,4,5} coemunénnbix péopamu (1,2), (1,3), | OITK-1
(3,4), (3,4), (3,5). Jauusrii rpad sBiaseTcs
A). lepeBoM
B). [lomHbM rpadom
B). DiinepoBsiM rpadom
12 I'pad, B KOTOPOM CyIIECTBYET 3aMKHYTBIH MapuipyT, npoxosimii yepes | OITK-1
BCE BEPIIUHBI 110 OJTHOMY pa3y, Ha3bIBACTCSI
A). DiinepoBeIM rpadom
B). 'ammmeTOHOBBIM Tpadom
B). [11aToHOBBIM rpatdom
3aiaHusi OTKPBITOrO THIIA
13 @opMyIia JIOTUKH BBICKAa3bIBAaHUHN OIIK-1
(Aornot B) —» C
nis 3HaueHnit mepeMeHablx A = U; B = JI; C = JI; npuHuUMaeT
3HAYEHUE .
14 B tabnure uctuaHOCTH 117151 DOPMYJIBI JIOTUKH BBICKAa3bIBAaHUI OIIK-1
(4 or not B)—C
KOJIMYECTBO CTPOK, Ui KOTOPBIX 3HaueHue (HopMyJsbl ~HCTHHA”
paBHO
15 [Tycte Ha mMHOXecTBe U ompenereHbl OJHOMECTHBIE mpeaukatsl Py(x), | OITK-1
Pp(x) ¢ MHOXecTBaMU UCTUHHOCTH A, B. Torma MHOXECTBY-pe3yJIbTaTy
omepaly mepecedeHUs] MHOXKeCTB A, B COOTBETCTBYET IPEIUKAT,
MOJTy4aeMbIid U3 IpeauKaToB P4(x), Pp(x). morudeckolt onepamueit
A). W/and (mn3proHKINS),
B). Uckmouaromiee NI /xor,
B). WJIH/or (KOHBIOHKITHS).
16 Ecnu nuctuHHO BBICKa3bIBaHUE OIIK-1
(x cera y) and (y cbiH z) and (v CBIH 2),
TO X JUISL V SIBJISICTCS
17 Hansr MmuoxkectBa A={1,2,3,4,5,6,7} u B={4,5,6,7,8,9} Uucno snementoB | OIIK-1
B IIEpECEUCHNH MHOXECTB A 1 B paBHO .
18 Janer  muOXecTBa A={1,2,3,4,5,6,7} u B={4,5,6,7,8,9} Paznocts | OITK-1
MHOXKECTB A\B COCTOHT U3 Yncesn
19 Jansl orpesku uucnoBoii nmpsamoit A=[0;7] u B=[3;9]. Inuna oowenunenus | OIIK-1
MHOXeCTB A 1 B paBHa
20 Jaubr oTpesku ancnoroit npsimoit A=[0;7] u B=[3;9]. Paznocts Mmuoxects | OITK-1
B\A paBHa
21 JlaHbl OpSIMOYrOJBPHUKM Ha KoopAauHaTHOW miockoct A=[1;5][2;8], | OITK-1
B=[3;6]*[5;10]. Ilnomaas CHMMETPUIHOW pa3HOCTH MHOXecTB A m B
paBHa
22 [MocnenoBaTenbHOCTE O€3 MOBTOPCHHUIA OIIK-1
B KOMOMHATOPUKE HAa3bIBACTCS
23 Jano muoxkectBo {1,2,3,4,5,6}. IlocnenoBarensuocts 010110 3amaér ero | OITK-1
OJIMHOKECTBO
24 Hano wmuoxectBo {1,2,3,4,5,6}. IlogmuoxectBo {2,4,5} 3amaércs | OIIK-1
MOCIIEIOBATENLHOCTHIO U3 HYJIEH U eMHUIT
25 [Iyctes n, m - menple uncima. MHOxecTBO map (n, m) menbix uucen, | OITK-1
onpejienseMoe ycoBueM (n’+m><3) comepKut 5JIEMEHTOB.
26 Yucno 7! paBHO OIIK-1




27 KonnuectBo coderanuit u3z N 3iaeMeHTOB mo M mMectaMm 3amaércsa | OIIK-1
dbopmyson

28 KonuuecTBo nmepecTaHOBOK U3 5-TH 3JIEMEHTOB PaBHO OIIK-1

29 KonnuectBo nocienosarenpbHOCTER IIUHBI 4 ¢ 3-MS BO3MOKHBIMU OIIK-1
3HAYCHUSIMH PaBHO

30 KommuectBo pa3memnennii 3 6-Tu 37eMeHTOB 1o 3-M mectam paBao | OIIK-1

31 KommuecTBo couetannii M3 7-MH 3JIEMEHTOB IO 3 3JIEMEHTa PaBHO OIIK-1

32 Bripasuts npenukat Asias(x,y) gepes npeaukar ChIH(X,)) ¢ TOMOIIBIO OIIK-1
JJOTMYECKHUX OHCpaHI/Iﬁ " KBAHTOPOB

33 3anucats otHomeHHE (x IlIeMsIHHMK ) KaK KOMITO3HUITMIO OTHOIICHUMA OIIK-1
Bpar, Cpin.

34 Otnomenue R, a5s koToporo i Beex X, y, z u3 xRy u yRz cnengyer xRz OIIK-1
Has3bIBaeTCA

35 Otnomenue R, ays kotoporo s Beex x, y u3 xRy caemyer yRx OIIK-1
Ha3bIBaeTCS

36 B cereBom rpade pabot myTh MakcuMalibHO# npoaosmkuTenbHocTu | OITK-6
OT Hauaja paloT JI0 3aBepIlICHUs Ha3bIBACTCS

37 IIpencraBnenue ycnoBuil kakod-nmubo 3amaun B Buzpe rpada | OIIK-6
HAa3bIBACTCS

38 I'umoreza o0 TOM, 4YTO MHTYUTHBHOE NOHATHE anropurmuyecku | OIIK-6
BBIYMCIIMMON  (YHKIUM  DKBUBAJICHTHO TOHATHIO  (DYHKIUH,
BBIYMCIIMMOM C MOMOILIBK MAaIIMHBI ThIOPUHTa, Ha3bIBAECTCS

39 Bepmmasl rpada, coenmHEHHBIE peOPOM, HA3BIBAIOTCS OIIK-1

40 PeOpa rpacda 1 ero BepluInHbl Ha3bIBAIOTCS OIIK-1

41 I'pad, B koTOpoM Mexay ar00bIMH ABYyMs BepimuHamu cymiectByeT | OITK-1
MapLIPYT, HA3bIBAECTCS

42 Bepmmna rpada, w3 KOTOpoW HE BBIXOOUT HHU oaHoro pebpa | OITK-1
HAa3bIBACTCS

43 Han rpad c Bepmmuamu {1,2,3,4} u péopamu (1;2), (2;3), (1:4), | OIIK-1
(2;4). Han0GoIpIIyIo CTETIICHh MMEET BEPIINHA

44 Han rpad c Bepmmuamu {1,2,3,4} u p&€opamu (1;2), (2;3), (1:4), | OIIK-1
(2;4). HauGospImas u3 CTeNeHEW BEpIIMH paBHA

45 Cesi3HbIH Tpad 0e3 UKIOB HA3bIBACTCS OI1IK-1

46 B teopun rpadoB nepeBomM Ha3bIBaCTCS OIIK-1

47 I'pad coctout u3 BepmmH {1,2,3,4,5} coenunénnsix péopamu (1,2), (1,5), | OTIK-1
(2,3), (3,4), (4,5). Jlnura kpaT4aiero MapHipyra OT BEpIIHHBI 1 [0
BEPIIHHGBI 4 paBHA

48 I'pad cocTouT U3 BepiuH {1 2,3,4,5} coemunénnbix péopamu (1,2), (1,5), | OITK-1
(2,3), (3,4), (4,5). Kparyaiimmii MapmpyT oT BeplIMHBI 1 10 BepuIMHBI 4
COCTOUT M3 BEPIIHH

49 I'pad coctout u3 Bepmmn {1, 2 3,4,5} coequaénnnx péopamu (1,2), (1,5), | OIIK-1
(2,3), (3,4), (4,5). unametp rpada paBeH

50 I'pad, B KOTOPOM CyIIECTBYET 3aMKHYTBIH MapuipyT, npoxoisamuii yepe3 | OTTK-1

Bce p&Opa 1Mo oAHOMY pa3y, Ha3bIBaeTCs




