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BBEJIEHUE

Pabouas nmporpaMMa AUCIUIUIMHBI SBJISETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON MPOTrpaMMBbI BBICILIET0 00pa30BaHUs - IPOrpaMMbl OakajgaBpuaTa, pa3paboTaHHON B

coorBercTBuU ¢ PI'OC BO

dI'0C BO ®enepalibHbIN rocyaapCcTBEHHBIN 00pa30BaTENIbHbIN CTaHIAPT BICILIEr0 00pa30BaHUs
- OakayaBpuar o HanpasiaeHuto moarotosku 02.03.03 MaremaTudeckoe obecredeHue
U aJIMUHUCTpHUpOBaHNE HH(POPMAIIMOHHBIX cucTeM (npuka3 MunobpHayku Poccun ot
23.08.2017 r. Ne 809)

YeJIOBEKa;

1. HEJIb OCBOEHMSA JUCHUIIJINHBI
®opMHUpOBaHUE KOMIIETECHIIN, HAIIPABIICHHBIX HA:
* BOCIIUTAHHE MAaTEeMaTHYECKOM KyJIbTyphl KAK COCTAaBHOM 4aCTH OOLIEKYJIbTYPHBIX IEHHOCTEH

* pa3BUTHUE Y CTYACHTOB JIOTUYECKOI'0 U AJITOPUTMUYECKOIO MBILUICHNS], YMEHHSI CTPOUTh
JUCKPETHBIE MATEMAaTUYECKUE MOJICIIH;

* (hopMupoOBaHHE HABBIKOB PELICHHUSI TUIIOBBIX NMPO(HECCHOHAIBHO-OPUECHTHPOBAHHBIX 33124 Ha
OCHOBE COOTBETCTBYIOIIUX METOJ0B JUCKPETHON MaTEMAaTUKH;

* (hopMupoBaHHE CIOCOOHOCTEHN K CaMOCTOSTEIPHOMY OCBOCHHIO HOBBIX METOJIOB U IPHEMOB
MOJICIIPOBAHUS ABJICHUI U3 Pa3HBIX MPEAMETHBIX 00J1acTeil Ha OCHOBE IETEPMUHUPOBAHHBIX U
CTOXAaCTUYECKUX METOJIOB JUCKPETHON MAaTEMAaTHUKH, a TAKXKe CIIOCOOHOCTEH K MX KOMITBIOTEPHOM

peanu3anum.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOIT
JluciminHa OTHOCHTCS K 00sI13aTEIbHOM YacTH y4eOHOTO TUIaHa.

3. OFBEM JJUCHHUITVINHbI

Yacos
KonrakrtHas pabora .(1o y4.3aH.)
- CamocrosTenn
- paKTHYECKHE Hast paboTa
POMEKYTOUHAST RAHSITHS
Bcero 3a ’ B TOM UHCIIE e
aTTecTamus BKITIOYAs
CEMECTpP Bcero Jlexuun ImoAroToBKa
KypcoBoe KOHTpOJ'IbelX n
MPOCKTUPOBAHU KyPCOBBIX
e
Cemectp 3
Disamen [ 180 | e [ 32 | 32 | 89 [ s

4.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS OIIOII
B pesynbrate ocBoenust OIIOII y BeimyckHHKa TOMKHBI OBITH CHOPMUPOBAHBI KOMIIETEHIIUHY,
yctaHoBieHHble B cooTBeTcTBHH PI'OC BO.

udp 1 HauMeHoBaHHE
KOMIIETEHLIUU

Nuaukatopel JOCTHKEHUS KOMITETEHIUN

OIIK-1 CniocobeH npuMeHSTh
(yHIaMeHTanbHbIE 3HAHUS,
MOJTyYeHHBIE B 00JIaCTH
MaTeMaTUYECKHUX U (HIIH)
€CTECTBEHHBIX HayK, U
UCIIONB30BaTh UX B
npodhecCuOHaNBHOM
NEeSTeNIbHOCTH

N/1-1.0IIK-1 3HaTh: 061amaTh 6a30BEIMU 3HAHUSAMU, TIOJTYICHHBIMU B
o0yacTu MaTeMaTHYeCKHX U (UJIM) €CTECTBEHHBIX HAYK.




OIIK-1 Cnocoben npumensats |M/1-2.0I1K-1 YMeTs: ucnonabp30BaTh X B IpopecCHOHATBHON
(yHIaMeHTaNnbHbIC 3HAHUS, JESTEIIBHOCTH.
MOJIyYeHHbIE B 00J1aCTH
MaTeMaTHYeCKHUX U (WJIH)
€CTECTBEHHBIX HAYK, U
WCIIONb30BATh UX B
npodeccruoHanbHOM
JESATENIBHOCTH
NJI-3.0IIK-1 IMeTh NpakTHYECKUI OTBIT: TEOPETUUECKOTO U
AKCTIIEPUMEHTAJILHOTO UCCIIEA0BaHUs 00BEKTOB MPOGeCcCHOHATBHOM
NEeSATEIbHOCTH.
5. TEMATUYECKHNM IJTAH
Yacos
KonraktHas pabora .(I0 y4.3aH.)
Teva HaumMenoBanue TemMbl Beero II Cawocr. caé((?(iiz(;gibﬂ
Hacos Jlekuyn Hai?ﬁ ZTOp pall:;? ' patora 0if paboThI
3aHATUA
Cemectp 3 9
Tema 1. %OHHTHﬂ MHO>kecTBa U otHomeHus (OITK- 9 > > 5
Cemectp 3 9
Tema 2. [ bazoBsie monsTHS KoMOuHaTOpuKH (OITK-1) 9 2 2 5
Cemectp 3 6
buHapHbIe OTHOIIEHNSI HA MHOXKECTBE
Tewma 3. (OTIK-1) 6 2 2 2
Cemectp 3 11
CpaBHeHHe OECKOHEYHBIX MHOXKECTB.
Tema 4. [Tonsitue MmonHoctu MHOXecTBa (OIIK-1) 11 4 /
Cemectp 3 63
Tema 5. [ bynesa anre6pa (OIIK-1) 10 2 2 6
Tewma 6. | Ucuucnenue BoickaszbiBanuii (OITK-1) 22 3 3 16
Tema 7. | Ucuucnenue npenukaron (OITK-1) 31 3 3 25
Cemectp 3 23
Tewma 8. | Beruucnumocts Gynkimii (OITK-1) 11 3 3 5
Tema 9. | Teopus anroputrmos (OITK-1) 12 3 3 6
Cemectp 3 32
Tema |OcHoBHble noHATHUS Teopuu rpados (OIIK-
12 4 4 4
10. 1)
Tema [HekoTopsle cnernuanbHblie Ki1acchl rpados 10 > 4 4
11.  [(OIIK-1)




Tema

Cerenie monenu (OIIK-1)

10 2 4

12.
6. POPMbI TEKYIIIET'O KOHTPO.ISI U TIPOMEKYTOYHOMN ATTECTAIIUA
HIKAJIBI OHEHUBAHUSA
Paznen/Tema Bun ouerouroro OnucaHue OLIEHOYHOIO CPeICTBA Kpurepun
CpelCcTBa OILICHUBAHUS
Texymuit kouTpoas (ITpmioxenue 4)
ayJIuTOpHAas
Temnr 1, 2, 3, KOHTPOJIbHAS
4 paGora Nel 3a/1a4¥ C MOJIHBIM pPEIIeHUEM 10 6amnoB
(ITpunoxenue 4)
ayJuTopHas
Tewmsr 5, 6, 7, KOHTPOJIbHAS
Y paGora Ne2 3a/1a4y C TOJIHBIM PEIICHUEM 20 GaoB
(ITpunoxxenue 4)
ayuTOpHAas
Temnr 10, 11, KOHTPOJIbHAS
12, paboTa Ne3 3a7]a4M C TIOJIHBIM PEIICHUEM 20 6amnoB
(ITpunoxxenue 4)
ITpomexxyrounas arrectarusi(IIpmioxenue 5)
DK3aMeHaI[MOHHBIH .
3 cemecTp SuteT buiter conepKUT TEOPETUYECKHUI BOIIPOC U TPU Bce myHkTh1 Omitera
(OK) 3a/1a9n o 25 6annoB

(ITpunoxenue 5)

KOMIIETEHIIUH.

OINMCAHUME HIKAJI OHEHUBAHUA

[Toxazarens onenku ocBoenust OIIOIT popmupyercst Ha oOcHOBE 00BEINHEHHS TEKYILETO KOHTPOJIS
U IPOMEXKYTOYHOH aTTeCTallul 00y4aroIerocs.

IToka3zaTenb peUTHHra 10 KaXJI0W JUCLHUIUIMHE BBIPAXKAETCA B IPOLIEHTaX, KOTOPBIN ITOKa3bIBACT
YPOBEHb IIOJITOTOBKHU CTY/IEHTA.

Texyuwmii koHTpoib. Mcnone3yercs 100-6amipbHas cuctema ouenuBanus. OneHka paboThl CTy/IeHTa B
TEUYEHUH CEMECTpa OCYLIECTBISIETCS IIPENojaBaTeieM B COOTBETCTBUH C Pa3paOOTaHHON UM CHCTEMON
OLIEHKU Y4eOHBIX TOCTH)KEHUH B Iporiecce 00ydeHHs 10 JaHHOM TUCIUIUIHHE.

B pabounx nporpaMMax JUCHUIUIMH M MPAKTHK 3aKPETUICHBI BUJBI TEKYIIIETO KOHTPOJIS,
TUTAHUPYEMBbIE PEe3yIbTaThl KOHTPOJIBHBIX MEPOIPUATHIA U KPUTEPUN OLIEHKH YUeOHBIN TOCTHKESHUH.

B Teuenue cemecTpa npenogaBaTeneM NpOBOJNUTCS HE MEHEE 3-X KOHTPOJbHBIX MEPONPUATHH, IO
OLICHKE JEATEIbHOCTH CTYJEHTa. ECin IoCeIenys 3aHATHI 110 AUCIUIUIMHE BKIIOUYEHBI B PEUTHHT, TO
JTaHHBIN TIOKa3aTesb cocTaBiisgeT He Oosiee 20% OT MaKCUMaJIbHOTO KOJMYECTBA OaJIJIOB 10 AUCLUIUIMHE.

[TpomexxyTounas arrectanus. Mcnonb3yercs 5-6ainpHas cuctema oneHuBanus. O1ieHka padoThl
CTYJ€HTa 110 OKOHYaHUIO IUCUUIUIMHBI (YACTH JUCLUIUIMHBI) OCYLIECTBIIETCS IPETOAABaTEIEM B
COOTBETCTBUU C pa3pabOTaHHON UM CHUCTEMOI OLIEHKU JOCTM)KEHUH CTYJIeHTa B Mpoliecce 00y4eHus o
naHHOU aucuurnHe. [IpoMexyTouHas aTTecTanys TakKe IPOBOAUTCS IO OKOHYAHUIO (POPMUPOBAHUS

[Topsimok mepeBoaa perTHUHTa, TPEAYCMOTPEHHBIX CUCTEMOM OILIEHUBAHUS, 110 JUCLIUIUIMHE, B
NSATUOAJUIBHYIO CUCTEMY.
Beoicokuit yposenb — 100% - 70% - oTiiMyHO, XOpOLIO.
Cpennmii ypoBenb — 69% -

50% - ymOBIETBOPHUTEIBHO.




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. ITousitust MHOXKecTBa 1 oTHoteHus (OITK-1)
Teopetnueckuii MaTepuan no teme: "MHoOKeCTBa U OTHOLIEHUS."

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

Tema 3. bunapusie otHoueHust Ha MHOXecTBe (OITK-1)
Teopetnueckuii MaTepuai 1no Teme: "bUHapHbIE OTHOIIEHUS HA MHOXKECTBE."

Tema 4. CpaBHeHHEe OeCKOHEYHBIX MHOXKECTB. [loHaTHE MONITHOCTH MHOKecTBa (OITK-1)
TeopeTnueckuit Matepual 1o Teme: "MoIIHOCTh MHOXKECTBA."

Tema 5. Bynesa anre6pa (OIIK-1)
Teopernueckuii maTepuan no teme: "bynesa anredpa."”

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

Tema 7. Ucuncnenune npeaukatoB (OITK-1)
Teopetnueckuii Matepuai no teme: "Mcuucnenue npeaukaros."

Tema 8. Beraucnumocts Gynkuuit (OITK-1)
Teoperuueckuii Mmarepuai rmo teme: "Berauciumocts QyHKIUi."

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

Tema 10. OcnoBHble noHsTUS Teopuu Tpados (OIIK-1)
Teopernueckuiit Mmatepuai o teme: "OCHOBHBIC TOHATHUS Teopun rpados."

Tema 11. Hexkotopsie crieruanbhblie kinacchl rpados (OITK-1)
Teopernueckuit Mmarepuai rmo teme: "Hekoropsle ciennanbHble Kiacchl rpados.'

Tema 12. CereBnie mogenu (OIIK-1)
Teopetnueckuit Matepuai o teme: "CereBbie MOACIH."

7.2 ConiepkaHue NPaKTUYECKUX 3aHSATHI U 1a00paTOpHbIX paboT

Tema 2. bazoBsie nonstust komOuHaTopuku (OIIK-1)
Pemenue 3aiay ¢ ucnosnb3oBaHNEM KOMOMHATOPHBIX (POpMyII.

Tema 3. bunapusie otHomeHust Ha MHOecTBe (OIIK-1)
Pewienue 3amau no treme: "buHapHble OTHOILLIEHUS HA MHOXECTBE."

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

Tema 6. Mcuncnenue BoickazbiBanuil (OIIK-1)
Pemenue 3amau no teme: "McuncieHue BrICKa3pIBaHUN."




Tema 7. Mcuucnenue npenukaron (OIIK-1)
Pewenue 3anau o reme: "Mcuucnenue npeaukaTos."

Tema 8. Beruucnumocts Gynkumii (OITK-1)
Pemenue 3anay no teme: "Boruncnumocts GyHKUIMR."

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

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

Tema 11. Hexkotopsie cniermanbhblie kinacchl rpados (OITK-1)
Pemenue 3amau o teme: "HekoTopsie crienuanbHbie Ki1acchl rpagos."”

Tema 12. CereBbie mogenu (OIIK-1)
Pemenue 3agad mo treme: "CereBrle Moaenan."

7.3. ConepkaHue caMOCTOSITeIILHOM paboThI

Tema 2. bazoBsie nmonsTust komOuHaTopuku (OITK-1)
CaoiicTBa U cBsI3U KOMOMHATOPHBIX (hopmyin. bunom HeroToHa.

Tewma 3. bunapnsie otHomeHus Ha MHOXecTBe (OITK-1)
CBolicTBa OTHOILIEHUH HA MHOYKECTBE.

Tema 4. CpaBHeHue 6eckoHEeUHBIX MHOKECTB. [loHsaTre MoutHocTr MHOKecTBa (OITK-1)
Koneunble 1 cYeTHBIE MHOXKECTBA, UX CBOMCTBA.

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

Tema 6. Mcuucnenue BoickazbiBanuii (OIIK-1)
DopMyIIbI TOTHKH, TAOIUIIAa UCTHHHOCTH.

Tema 7. Ucuucnenue npeauxaton (OIIK-1)
[Mpumenenne Gopmyn TOTUKH BHICKA3BIBAHUHN K UCUUCIICHHUIO TPEIUKATOB.

Tewma 8. Beruucaumocts ¢pynknuid (OITK-1)
[Tonmaom XKerankuna u ero npuMeHeHre. OCHOBHBIC KJIACCHI (yHKITHA.

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

Tema 10. OcHoBHbIe oHATHUS Teopuu rpados (OIIK-1)
[Ipumenenue rpagoB B pa3IUUHbIX 00JACTIX HAYKH.

Tema 11. Hekotopsle crieninansublie Kiaaccel rpados (OITK-1)
DiIepoBBI U TaMUIIBTOHOBBI Tpadbl. ['padbl ¢ yCIOBUAMH CUMMETPUYHOCTH.




Tema 12. CereBbie mogenu (OIIK-1)
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. baBpun U. . JluckperHas maTemMaTuka. Y UYeOHUK U 3aIa4HUK [ DJIEKTPOHHBIN pecypc]:- 11l
BY30B. - Mocksa: IOpaiit, 2025. - 193 — Pexxum noctymna: https://urait.ru/bcode/560535

3. Manuii M. A. JluckpeTHas MaTeMaTHKa U MaTeMaTU4ecKas JIOTUKa [ DJIEKTPOHHBIN
pecypc]:yuebHuk st By30B. - Mocksa: FOpaiit, 2025. - 370 — Pexxum gocryma:
https://urait.ru/bcode/563493

4. Cynonnaros C. B., OBunnnukoBa E. B. J/luckperHas maremMatuka [ DI€KTPOHHBIN
pecypc]:y4eOHUK U TPaKTUKYM IS BY30B. - Mocksa: FOpaiit, 2025. - 279 — Pexxum noctyna:
https://urait.ru/bcode/559976

JonosHuTEIbHASA JTUTEPATYpPA:

2. HoBukoB @. A. JluckpeTHast MaTeMaTHKa JJIsl IPOrPaMMHCTOB:y4yeOHOe ocoOue JUIst CTYyICHTOB
BY30B, 00yYaroImuXcs M0 HANPABJICHUIO IOJArOTOBKU AUIUIOMUPOBAHHBIX crienuanucToB "MHpopmaTrka u
BeIUUCIUTENbHAs TexHuka". - Cankt-IletepOypr [u ap.]: ITurep, 2009. - 383

3. Urommn B. . Matematuyeckas joruka [ DIeKTpOHHBIN pecypc]:yuebHoe nocodue. - Mockaa:
00O "Hayuno-usgarensckuii nentp MHOPA-M", 2023. - 399 — Pexxum nocryna:
https://znanium.ru/catalog/product/1902069

4. Tapannukos 0. B. JluckperHas matemaTrka. 3aauHuK [ DJIEKTPOHHBIN pecypc]:yueOHoe
nocobue st By30B. - Mocksa: FOpaiit, 2023. - 385 — Pexxum goctyna: https://urait.ru/bcode/511496

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI Ui, BKJIIOYAS IIEPEYEHD
JJMIEH3UOHHOI'O ITPOI'PAMMHOI'O OBECIIEYEHUA U UH®OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIATH KYPCOB, HCITIOJIb3YEMBIX IIPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOT'O TIPOIECCA 110 JUCHUIIVIMHE
IlepeyeHb JMIIEH3HOHHOTO IPOrPAMMHOI0 O0ecreYeHHus :

Astra Linux Common Edition. [loroBop Ne0417-110/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u Kontpaxkt Ne 35-Y/2018 ot 13.06.2018, Axt Ne YT213 ot 17.12.2018. Cpoxk AeiicTBHsI TUIICHIUU
- 6€3 orpaHUYEHUs CPOKa.

MoitOduc crangaptasiii. Cornmamenue Ne CK-281 ot 7 utons 2017. [ata 3axmtouenus - 07.06.2017.
Cpok IeCTBUS JIUIICH3UH - 0€3 OTpaHUYCHUS CPOKa.

Ilepeuens HHPOPMAIMOHHBIX CTPABOYHBIX CHCTEM, PeCypcoB HHGOPMALIMOHHO-

TeJIeKOMMYHUKANMOHHOM ceTn « AHTepHET»:
https://kpfu.ru/math/student/library/dmmc
https://ru.wikipedia.org/wiki/JluckpeTHas MmaremaTrka

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 | Conep:xanue 3ananus [IpoBepsemas
3aJaHus KOMIETEHIIMS
3aaHus 3aKpPbLITOr0 THIIA
1 dopmyia JTOTMKHA BbICKa3bIBAHUI
(4 and not B) — C
npuHuMaeT 3HadeHue “JI” (Cnoxkb”’) s 3HAaYSHUH MepEMEHHBIX OITK-1
A)A=J;B=H; C=J;
b).A=WM;B=JI;C=J;
B).A=WM;B=U;,C=J,
2 [Tycts Ha mMHOXecTBe U OmpeseseHsl OIHOMECTHBIC HpeauKarsl Py(x),
Pg(x) ¢ MHOXeCTBaMU UCTUHHOCTH A, B. Torma MHOXKECTBY-pe3yJIbTaTy
orepanuyd 00beIMHEHUs] MHOXECTB A, B COOTBETCTBYeT IpeAUKaT,
MOJTy4aeMbIi U3 IpeaukaToB P4(x), Pp(x) morndyeckoi onepanuei OIIK-1
A). V1 (KOHBIOHKIIHSA),
b). WJIN (mu3broHKINs),
B). Uckmouaromee MJIN (xor).
3 Beicka3sbiBanue
(x cera y) U (v coiH z) U (v CcBIH 2)
PaBHOCUIIbHO BBICKA3bIBAHWUIO
A). x Opar z OIIK-1
b). x BHYK z
B). v s x
4 MareMaTH4eCKOMY TOHSATHIO MHOKECTBO, COOTBETCTBYET IOHSATHE
KOMOMHATOPUKHU
A). Pasmemenne OIIK-1
B). Coueranue
B). IlepecTranoBka
5 KonnuectBo pazmeniennii u3 N 351eMeHTOB 0 M MecTaM 3a1aéTcst
dbopmyoi
A). N//M! OIIK-1
B). M'/(N-M)!
B). NI/(N-M)!
6 Hano wmmHoxectBo {1,2,3,4,5,6}. IlogmuHoxectBo {2,4,5} 3amaércs
MOCJIETI0BATETBHOCTHIO
A). 010110 OIIK-1
b). 101001
B). 101010
7 [TpumMepoM CHMMETPUYHOTO OTHOIICHUS SIBJISETCS OTHOIICHHE Ha
MHOXCCTBE HAaTypPaJIbHbIX YHCECJI
A). a Menb1e b OIIK-1
B). a B3auMHO-1IpOCTO C b
B). a nenutcs Ha b
8 [IpumepoM TpPaH3UTUBHOIO OTHOLIEHUSI HE SIBJISIETCS OTHOLLICHUE
Ha MHOKE€CTBE HATYpaJbHbBIX YHCEN
A). a meHbI1Ie b OIIK-1
b). a B3aumHO-1IpOCTO C b
B). a nenutcs Ha b
9 Breipaxxenne Tteopun wmHOkecTB A U (BN C) TOXIECTBEHHO OITK-1
BBIPKEHUIO




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

10

Bripaxxenne anreOpsr snoruku A4 or (B and C) TOXAECTBEHHO
BBIPA)KEHUIO

A). (4 or B) and (4 or )

b). (4 and B) — (A or )

B). (4 and B) or (4 and O)

OIIK-1

11

I'pad cocrout u3 Bepmmn {1,2,3,4,5} coenuu€HHBIX pEOpamu (1,2),
(1,3), (3,4), (3,4), (3,5). lauusrii rpad sBuseTcs

A). lepeBoM

B). [lomHbM rpadom

B). DiinepoBsiM rpadom

OIIK-1

12

I'pad, B KOTOPOM CYIIECTBYET 3aMKHYTHIH MapIipyT, IPOXOJSIIUI uepes3
BCE BEPILUUHBI 10 OJTHOMY pa3y, Ha3bIBACTCS

A). DiinepoBeIM rpadom

B). 'ammmeTOHOBBIM Tpadom

B). [11aToHOBBIM rpatdom

OIIK-1

3az1am/m OTKPLITOI'0 THIIA

13

dopmyIia JJIOTUKH BBICKA3bIBAHUI

(Aornot B) —» C
s 3HadeHud nepeMeHHbix A4 = U; B = JI; C = JI; npuaumaer
3HAYCHUE

OIIK-1

14

B tabnuie uCTUHHOCTH 17151 POPMYJIBI IOTUKU BBICKA3bIBAHUI

(4 or not B)—C
KOJIMYECTBO CTPOK, JJIsi KOTOPBIX 3Ha4YeHHE (PopMysbl ~MCTHHA”
paBHO

OIIK-1

15

[Tycte Ha mHOXecTBe U ompeneieHbl OJHOMECTHBIE MpeauKatsl P(x),
Pg(x) ¢ MHOXECTBaMU UCTUHHOCTH A, B. Torma MHOXKECTBY-pe3yJIbTaTy
omepalyy TepecevYeHrss MHOXECTB A, B COOTBETCTBYET IPEIUKaT,
MOJTy4aeMbIi U3 IpeauKaToB P4(x), Pp(x). morudeckoit oneparueit

A). W/and (1n3proHKINS),

B). Uckmouaromiee NI /xor,

B). WJIH/or (KOHBIOHKITHS).

OIIK-1

16

Ecan ncTHHHO BBICKa3bIBaHHE
(x cera y) and (y cbiH z) and (v CBIH 2),
TO X JIJIsL V SIBJISIETCS

OIIK-1

17

[Hanst mHOXeCcTBa 4={1,2,3,4,5,6,7} u B={4,5,6,7,8,9} Uucno aneMeHTOB
B IIEpECEUCHNN MHOXECTB A 1 B paBHO .

OIIK-1

18

Janer mHOXecTBa A={1,2,3,4,5,6,7} wu B={4,5,6,7,8,9} Pa3nocts
MHOKECTB A\B COCTOHUT M3 YUCEN

OIIK-1

19

Janbl otpe3ku uyucinoBoi mnpsamou A=[0;7] u B=[3;9]. Hnuna
00beAMHEHNS MHOXKECTB A U B paBHA

OIIK-1

20

Jaubr otpe3ku umcimoBoidt mpsmoit A=[0;7] m B=[3;9]. Pa3nocTth
MHOKeCTB B\4 paBHa

OIIK-1

21

JlaHbl TpSMOYrONbHUKKM Ha KOOPAMHATHOM Iuiockoctu A=[1;5][2;8],
B=[3;6]*[5;10]. Ilnomags CUMMETPUIHONW pPa3HOCTH MHOXECTB A u B
paBHa

OIIK-1

22

[MocnenoBaTenbHOCTE O€3 MOBTOPCHHUIA
B KOMOHHATOPUKE HA3bIBACTCS

OIIK-1

23

Jano muoxectBo {1,2,3,4,5,6}. IlocnenoBaremsHocth 010110 3amaér
€ro IOJIMHOKECTBO

OIIK-1

24

Hano wmmHoxectBo {1,2,3,4,5,6}. IlogmuHoxectBo {2,4,5} 3amaércs
TOCJIEIOBATENBHOCTEIO U3 HYJIEN M eIMHUIL

OIIK-1

25

Iycts n, m - uenble yucna. MHOXKeCTBO map (n, m) IENbIX 4YHCET,
onpejenseMoe ycloBueM (n’+m><3) couepKut 5JIEMEHTOB.

OIIK-1

26

Yucno 7! paBHO

OIIK-1




27

KonnuectBo couetanuil u3 N »njeMeHTOB 1o M MecTaM 3amaéTcs

N OIIK-1
hopmyioit
28 KonmyecTBo nepecTaHOBOK U3 5-TH JIEMEHTOB PaBHO OIIK-1
29 KonnuectBo nocienosarenpbHOCTER IIUHBI 4 ¢ 3-MS BO3MOKHBIMU
3HAYEHHSIMHU PABHO OTIK-1
30 KommdecTBo pasMerienuit u3 6-Ti 3JIEMEHTOB 110 3-M MeCTaM PaBHO
OIIK-1
31 KommuecTBo couerannii U3 7-MH 3IEMEHTOB IO 3 3JIEMEHTa PaBHO OIIK-1
32 Bripasuts npenuxat Asias(x,y) gepes npeaukar CbIH(X,)) ¢ TOMOIIBIO
JIOTHYECKHX OTepalnii ¥ KBaHTOPOB OIK-1
33 3amucath oTHomeHHE (x IIeMAHHUK )) Kak KOMIIO3UIIMIO OTHOIIEHUH
OIIK-1
Bbpar, CbIn.
34 Ortnomenue R, 171 koToporo st Beex X, ¥, z U3 xRy u yRz caenyer xRz
Ha3pIBaeTCa OIIK-1
35 Otnowenue R, ayg kotoporo s Beex x, y u3 xRy caemyer yRx
Ha3bIBaeTCS OIIK-1
36 B ceteBom rpade paboT myTh MaKCUMAaJILHOM MTPOIOJDKUTEIILHOCTH OITK-1
OT HavaJia paboT J0 3aBEepIICHHS Ha3bIBACTCS
37 [IpencraBiaeHne ycmoBuUd KakoW-mubOO 3amauu B Bujae rpada OIK-1
HA3bIBACTCS
38 ['mmore3a 0 TOM, 4YTO MHTYUTHUBHOE MOHSTHUE AITOPUTMUYECKHU
BBIYMCITUMONW  (YHKIIMM OKBHBAJICHTHO TIOHATHIO  (QYHKIUH, OIK-1
BBIYMCIIMMOA C TMOMOIIBKD MamuHbl ThIOpUHIa, Ha3bIBaeTCs
39 Bepmunel rpada, coenMHEHHBIC PeOPOM, HA3bIBAIOTCS OIIK-1
40 Pebpa rpada u ero BepImHbI HA3BIBAIOTCS OIIK-1
41 I'pad, B KOTOpOM Mexay TFOOBIMU ABYMsI BEPIIMHAMU CYIIECTBYET OIK-1
MapIIpyT, HA3bIBAECTCSA
42 Bepmmna rpada, u3 KOTOpoil HE BBIXOAUT HH OJHOTO pedpa OIK-1
HAa3bIBACTCs
43 Han rpad ¢ Bepumnamu {1,2,3,4} u p&6pamu (1;2), (2;3), (1;4), OITK-1
(2;4). HanGompIyto cTeneHbh MMEET BepIIHHA
44 Han rpad ¢ Bepumnamu {1,2,3,4} u pé&6pamu (1;2), (2;3), (1;4), OITK-1
(2;4). HambGompias u3 cTeneHeil BepIInH paBHa
45 Cas13HbIH Tpad 0e3 IUKIOB Ha3bIBACTCS OIIK-1
46 B Teopuu rpadoB 1epeBoM Ha3bIBaeTCS OIIK-1
47 I'pad cocrour u3 Bepmmu {1,2,3,4,5} coenmuEHHBIX p&Opamu (1,2),
(1,5), (2,3), (3,4), (4,5). dnuHa KpaTyaiIiero Mapupyra oT BEpUIMHBI | OIIK-1
JI0 BEpUIMHEI 4 paBHA
48 I'pad cocrouT m3 BepuIMH {1 2,3,4,5} coemuHEHHBIX pé&Opamu (1,2),
(1,5), (2,3), (3,4), (4,5). Kparuaiimmii mapmpyT OT BEpUIHHBI 1 0 OIIK-1
BEPILIMHBI 4 COCTOUT U3 BEPLIMH
49 I'pad cocroutr u3 Bepmmn {1,2,3,4 5} coequHEHHBIX péOpamu (1,2), OIK-1
(1,5), (2,3), (3,4), (4,5). Inametp rpada paBeH
50 I'pad, B KOTOPOM CYIIECTBYET 3aMKHYTHIH MaplipyT, IPOXOJSIIUI uepes3 OIK-1

Bce p€bpa 1o 0HOMY pasy, Ha3bIBACTCS




