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1. Ilepeyenpb NJIaHUPYEMBbIX Pe3yIbTATOB 00y4eHHUS 1O AUCUMILIMHE, COOTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMH OCBOEHHS

o0pa3oBaTeIbHOM NPOTrPaMMBbl.

B pe3ynbrate ocBoeHHs 00pa3oBaTeabHOM MporpaMMbl OakagaBprara 00yJaroIuics JOHKEH OBIAAETh CISAYIOIUME pe3yibTaTaMu 00ydeHuUs

0 JUCLHUIUINHE:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN U

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[InanupyemMbie pe3yabTaThl 00yUCHHSI
(meckpunTOpHI)

OIIK-1

Crocoben MMPUMCHATH €CCTCCTBCHHOHAYYHBIC U
O6III€I/IH)KCHepHI)Ie 3HaHHUA, MCTO/IbI
MAaTCMaTUYCCKOI'O aHaJInu3a U MOJACIUPOBAaHUs,
TCOPCTUUCCKOTO U SKCIICPUMCHTAJIBHOT'O
HCCJICAOBAaHU B HpOCI)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OIIK-1.8
IIpuMeHeHne METO0B JUCKPETHOM
MaTE€MaTHKHU

npu  paspaboTke

MO,Z[CJ'ICIZ CHUCTEM n

MporpaMmMHOIo obecreyeHus

CJIOKHBIX

3HaTh:

crocoO0bl 3a1aHusl, CBOMCTBA MHOYKECTB, OTHOIICHUH, QYHKIUN U
orobopakenwuii (3H-1);

KaHOHHYecKHe (OpMbI IIPEACTaBIECHUS, METO/Ibl IPEOOPa30BaHUs U
MHUHUME3aLUK OyneBbix Gynkuuit (3H-2);

METO/Ibl OCYIIECTBJICHUS onepannii HaJ rpadaMu 1 BBITOTHEHUS
KOJIMYECTBEHHBIX OIIEHOK MX Xapakrepuctuk (3H-3)

Ymersn:

UCIIOJIb30BaTh METO/IbI JUCKPETHONH MaTeMaTHKH MPH pa3padboTKe
CIIO)KHBIX CHCTEM M TporpaMmHoro oodecredenus (Y-1);

Biaagern:

HaBBIKAMU HMCII0JIb30BAaHHS METOJIOB JJUCKPETHON MaTeMaTUKH MPpH
pa3paboTKe CTPYKTYPHBIX MOjieel HHPOPMALIMOHHBIX CUCTEM U

nporpammuoro obecrieuerus (H-1).




2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl.

JIMCUMIUIMHA OTHOCUTCS K TUcCHMILIMHAM o0s3arenbHoi yactu (51.0.23) u u3yuaercs Ha 2
Kypce B 4 ceccun v Ha 3 Kypce B 5 ceccum.

B wMerogumdeckoM MaHe AWCHMIUIMHA ONMHUPACTCS HA DJIIEMEHTHI KOMIICTCHIIHH,
c(hOopMUpPOBaHHBIE MPU U3YUEHUHU AUCHUILIUH «Anredpa u reometrpus», «ubopmatukay.

[TomryueHHbIe B Tpollecce W3YYCHHUS TUCIMIUIMHBI «J{MCKpeTHas MareMaTukay 3HaHWf,
YMEHHMSI ¥ HaBBIKM MOTYT OBITh UCIIOJIb30BAHBI U3YUEHUHU TUCIUILINH «MarteMaTtudeckas JOruKa
U Teopus aaroputMoB», «CHCTEMBI TECTUPOBAHUS MPOrPAMMHOTO OOECICUCHHS», TNpU
BBIMIOJTHEHUH KYPCOBBIX PabOT U MPOEKTOB, a TAK)KE BBHITYCKHON KBaJIM(DUKAIIMOHHOM PabOTHI.

3. O0beM TUCUHUILIAHBI.

Bcero,
aKaJeMHYeCKHUX
Bun yue6HON paboTHI Hacos
3aounas gopma
oOyueHus

OO0masi TpyA0eMKOCTb 1M CHUILIHHBI 3/108

(3aUeTHBIX EAMHUIY aKaJIEMUYECKUX YacOB)

KonTakTHasi pabora ¢ npenoaaBarejiemM: 12
3aHSTUS JEKIIUOHHOTO THIIA 4
3aHSTHUS] CEMUHAPCKOTO THUTIA, B T.4. 8
CEMHUHAPHI, TPAKTUICCKHUEC 3aHATHS 8
KkypcoBoe npoektupoBanue (KP wmm KIT) -

KCP -
JpyTHe BUIbl KOHTAKTHOUM pabOThI -

CamocTosiTe/1bHas1 padoTa 92

dopma TeKylero KOHTpPoJisi Kp(2)

®opMa NIPOMEKYTOUHON ATTECTALUM 3aqer

4. Conep:xkanue THCIHUNITUHBI.

4.1. Pa3zgesnl AMCIUILIMHEI U BUALI 3aHATHIA.
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1. Ponb quckpeTHON MaTeMaTUKH NP pa3padboTke 1 2 25 OIIK-1 | OIIK-1.8
KOMITBIOTEPHBIX CHCTEM. 3aJJaHle MHOXKECTB U
oreparuy HaJg HUMH. OTHOLIEHUS U UX
coiictBa. OToOpaskeHHs U KX CBOMCTBA.




2. I'padossie cTpykTypsl. Onepanuu Ha rpadax 1 3

30 | OIIK-1

OIIK-1.8

3. OOGIue MOJI0KEHHS alreOphl TOMHKH. 1 2
Munumuzanust Gopmyi1 anreopsl JIOTHKH.

20 OIIK-1

OIIK-1.8

4. CTpyKTYpHOE IIPEACTABIEHUE 1 1
MEPEKITI0YaTENbHbIX (QYHKINN

17

OIIK-1

OIIK-1.8

4.2. 3aHATHA JEKIMOHHOI0 THIIA.

Ne
pasznena
JIACIIUILTH
HBI

HanmeHnoBanue TeMbl U KpaTKO€ COACPIKAHUC 3aHATUA

O0nemM,
akaJ.
Yacel

NunoBanmo
HHas popma

1

[Ipenmer nuckperHoil MmareMaTuku. Onepanuu Ha
MHOXkecCTBax. J{uarpammel Benna. buHapHbIE OTHOLIEHUS.
CriocoObl 3a/1aHKs ¥ CBOWCTBA OMHAPHBIX OTHOIICHUI.
OTHOLIEHUS SKBUBAJIEHTHOCTH U MOPSAIKA.

Anrebpa otHomeHui. OToOpakeHMs, 3aJaHHblE Ha OJHOM
MHOkecTBe. Onpenenenue pyakuu. OOparHas QyHKITUS.

JIB

[Tonstue rpada. CnocoOsl 3aanus rpadoB. OCHOBHBIE
CBOMCTBA U XapaKTEPUCTUKU. MaTpHIbl, aCCOLIMMPOBAHHBIE C
rpadamu. O6beauHeHue, nepecedenue rpados. Bepmunnuoe u
pebepHoe oKpeITHE rpada. DUIepOBbI UKIIHL.
OpHeHTHPOBAHHBIE 1EPEBBS. Y IOPSIIOUEHHBIE 1EPEBbSI.
bunapssle nepeBbs

JIB

Jloruka BeIcKa3bIBaHU. DOPMYIIbI IOTUKU BBICKA3bIBAHUM.
Bynessl unu 1BOMUHbIE PYHKINU.

®opmyiel OyneBoit anredpbl. OCHOBHBIE 3aKOHBI OyNeBOH
anredppl. DKBUBAJIEHTHOCTH (OPMYII.

Paznoxenue OyneBbIX QyHKIUI 110 TEpEeMEHHBIM.
Cogsepuiennsie qu3bloHkTHBHBIE (CITH®D) 1 coBepiieHHbIE
KOHBIOHKTHBHbIE HOpMalibHBIE opmbl (CKHD).
Munumu3zanus 0yneBbIX QyHKIHMN. DKBUBaJICHTHbBIE
npeobpaszoBanusi. Kaptsl Kapho.

JIB

Anrebpa nepexitoyateabHbIX QyHKIMNA. Peanuzarms
MepeKIIoYaTeNbHbIX PYHKIMNA B pa3IMUHbIX Oa3ucax.
[IpencraBnenue O0yneBbIX (YHKIUN B BUJI€ CTPYKTYPHBIX
aneMeHTOB. CxeMbl U3 (QYHKIIMOHATIbHBIX 3JIEMEHTOB.
MuHUMHU3aLUs CXEM.

IUI




4.3. 3aHATHS CEMUHAPCKOI0 THIIA.

4.3.1. CeMuHapbl, NPAKTHYCCKUE 3AHATHS.

Ne OO0neMm,
HaumeHoBaHue TeMbI U KpaTKO€ CO/Iep KaHue WNunoBanuonHas
pasjera 3aHSTHS ara. dbopma
JUCIUILTAHBI 9achl
1 [IpencrasneHue 1 BHIMOTHEHUE OTIEPALIHI HAJT 2 MK
MHOKECTBaMU B BUJIe [uarpamm Jinepa-Benna
Crioco0bl 3a/1aHUsl OMHAPHBIX OTHOLLIEHUH.
Anrebpa OTHOIICHUIA
2 ®opmel IpecTaBieHus rpadOBBIX CTPYKTYP. 2 MK
Omnepanuu Ha rpadax
3 Cosepuiennsie qu3bionkTuBHbIe (CIHD) 1 2 MK
COBEpPIICHHBIC KOHBPIOHKTUBHBIC HOpMaJIbHBIC
¢dopmbl (CKH®). Munumu3zanus 0yineBbIX
byHKIUi. DKBUBalIEHTHBIE MPpeoOpa3oBaHUsl.
MunnMuzanus OyneBsIX QyHKIUI KapTaMu
KapHno.
4 IIpencraBnenue OyneBbIX GYHKIUH B BHJIE 2 MK
CTPYKTYpHBIX 371eMeHTOB. [locTpoeHne
JIOTUYECKUX CXEM
4.3.2. JlabopaTopHble 3aHSTHS.
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHBI.
4.4. CamocTosiTe/ibHAs padoTa 00y4arOINXCH.
Ne
paanena IIepeuens BOIIPOCOB 1Ist O0neM, dopma
CaMOCTOSITEITFHOTO U3yUCHHSI aKaJI. 9acel KOHTPOJIS
JACITUTUTAHBI
1 CueTHbIE ¥ HECUETHBIE MHOXKECTBA. BepxHsisa u 25 KontponbHbie
HYDKHSIS TPAaHHUIIAa MHOXKECTBA. Y HUBEPCAIBHOE OTPOCHI

MHO3KeCTBO. [lomoTHeHe MHOKECTBa, pa3OrueHue
MHO)kecTBa. CooTBeTcTBHS. OnipenenenHue
COOTBETCTBHUSI, 00OpaTHOE COOTBETCTBUE. byneaH.
B3anMHOOIHO3HAYHOE COOTBETCTBUE MEKTY
MHO>KECTBAMU




Ne

pasca IIepeuenb BOIpOCOB Jist O0newm, ®dopma
CaMOCTOSATENIbHOTO U3yUYEHUS aKaj. 4achl KOHTPOJIS
JUCIUTIAHBI

2 Onepaiusi KOMIIO3UIIMU MapIIPYyTOB U MHOXKECTB 30 Konnoksuym
MapupyToB. MeTo nepeyuciaeHus nyTeu u KonTtponbHas
1ukI10B. CriocoObl 3aJaHusI pacCTOSHUS Ha Tpade. pabora Nel
MeTo/1pI HaXOXKACHUS KpaTYalIlero pacCTOsIHUS
MEXTy IBYMs BEpIIUHAMU, TOCTOUHCTBA U
HEJO0CTaTK!

3 Cymneprniosuniuu u popmyisl. bynes ky0. 10 KontponbHbie
Munumu3zanus 0yneBbIX QyHKIHI. DKBUBaJICHTHBIE OIPOCHI
peoOpa3oBaHus. AJITOPUTMBI TTOTYUEHUS KonTponsHas
MunumaiibHou JIH® u KH® pabota Ne2

4 OYyHKIIMOHATBHBIC 371eMEHThI. CXEeMBI U3 17 KonTposnbhbie
JIOTUYECKUX IEMEHTOB OIPOCHI

Tembl U cogepxaHne KOHTPOJIbHBIX padoT

Koumponvnan paooma Nel

Hcnonp3ys nuarpaMmMsl Jinepa-Bena npeactaBuTb MHOXECTBO M .

Hcnonp3ys anredpy MHOXKECTB, YIIPOCTUTD MIPEICTABICHHbBIE BBIPAXKEHUS

11
1.2
1.3

(AUB)NC)\D=M
(A\B)UC=M
((ANB)NC)UD=M

Konumponsnan paboma No2

s rpada, mpencTaBaeHHOTO MaTpULEH HHIMIEHTHOCTH, W300pa3uTh €ro rpaguyecku U

MOCTPOUTH MATPHILy CMEKHOCTH. SIBIIsIeTCsl K JaHHBIN rpad dinepoBbIM?

O O O B O B
OO O O+ O
O O Bk O O B
O Fkr O O O
m O O O O -
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5. [lepeueHb yueOHO-METOAMYECKOTO o0ecTieYeHHsI IJIsl CAMOCTOSITEILHOM
padoThI 00Yy4AKOIIMXCS MO JUCHHUILIIMHE.

Meroanyeckue ykazaHus Uit 00yJaroIIuXcsl 10 OPraHu3aluy CaMOCTOSATEIBHON PadOThI
[0 JUCHMIUIMHE, BKIIOYas IIEpEYeHb TEM CaMOCTOATENBbHOW paboThl, (OPMBI TEKYILEro
KOHTPOJIS 10 JHUCLMIUIMHE M TPEOOBAaHUS K HMX BBINOJHEHUIO Pa3MENICHBI B AJICKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @OH/I OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHUsI MPOMEKYTOYHOMH aTTecTalun

[TpomesxyTouHas aTTecTanus Mo AUCHUILINHE TPOBOIUTCS B (hopMe 3auerTa.

3a4eTr npenycMaTpUBalOT BHIOOPOUHYIO IPOBEPKY OCBOEHUS MPEIYCMOTPEHHBIX 3a4€TOM
KOMITCTCHIIMI M KOMIUICKTYIOTCS BOIIPOCaMH (3a/IaHHMsIMU) JABYX BHJIOB: TEOPETUUECKHUIT BOIIPOC
(71t MPOBEPKHU 3HAHMIA) U KOMILICKCHAsI 3a1a4ya (JUisi IPOBEPKH YMEHUIT U HABBIKOB).

IIpu cnade 3adera CTYJIEHT IOJYy4yaeT JBa BOIIPOCAa U3 IEPEUHs BOIPOCOB, BpeMs
IOATOTOBKHU CTYJEHTA K YCTHOMY OTBeTY - 10 30 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3ayeTe:!

Bapuant Nel
1. CooterctBus. OnpeneneHue COOTBETCTBUS, 00paTHOE COOTBETCTBHUE.

2. YHpOCTI/ITB 3aIaHHOC JIOTHYECKOC BBIPAKCHHC.

®OoHJ OLIECHOYHBIX CpCACTB 110 AUCHUIIJIMHE ITPEACTABIICH B HpI/IHO)KeHI/II/I Ne 1,

PG3YJ'IBT3TI)I OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA JOOCTUTHYTBIMH, CCJIW IJId BCEX
3JIEMEHTOB KOMIIETCHITUI AOCTUTHYT HOpOFOBLIﬁ YPOBCHb OCBOCHHUA KOMIICTCHIHWU HA JAHHOM
OTaIlIC — «3a4eT



7. HepequL yqeﬁHbIX PI3I[3HHﬁ, HCOﬁXOI[I/lMI)IX AJI1 OCBOCHUA NUCHHUIIINHBI

a) mevyaTHbIE U3IAHUSL:

1.

1.

XamumoH, B.W. I'padoBbie MeTObI aHAIM3a B TUCKPETHON MaTeMaTHKe: yueOHoe mocobue /
B.1. Xamumon, O. B. IIpocturenko, A. }O. Poros.- MunucTepcTBO 00pa3oBaHus U HAyKH
Poccuiickoit ®enepanun, Cankt-IleTepOyprckuii rocyqapCTBEHHBIM TEXHOJIOTMYECKHMA
UHCTUTYT (TexHuueckuil  yHuBepcurer), Kadermpa cuctem aBTOMaTHU3UPOBAHHOTO
npoekTupoBanus u ynpasienus. — Cankr-IlerepOypr: CIIOI' TU(TVY), 2012.-88 c.

. llIeBenes, FO. I1. COopHUK 3a/1a4 110 TUCKPETHOM MaTeMaTUKe (ISl MPaKTUYECKUX 3aHATUN B

rpymmnax): y4eOHOe MOCcOOHe /s CTYJCHTOB IO HAMpAaBJICHUIO IOATOTOBKH OaKalaBpOB
010400.62 "Ilpuxnagaas matemartuka u napopmaruka" / 1O. I1. Illeenes, JI. A. ITucapenko,
M. 1O. IlleBenes. - CII6. ; M. ; Kpacnomap : Jlanb, 2013. - 528 c. : wi. - (YueOHUKH 175
By30B. CrienuaiibHas aureparypa). - bubmuorp.: ¢. 519-520. - ISBN 978-5-8114-1359-1.

0) 3J1eKTPOHHBbIE y4eOHbIe U3IAHUA:

XamumoH, B.M. MoaenupoBaHue AMCKPETHBIX CHUCTEM Ha OocHoBe cereil Iletpu: yueOHoe
nocobue / B.1. Xanumon, O. B. Ilpoctutenko, A. FO. Poros.- MunuctepcTBo 0o0pa3oBaHus U
Hayku Poccuiickoit ®enepannu, Cankr-IlerepOyprekuii rocy1apCTBEHHbIN TEXHOIOTUYECKUI
MHCTUTYT (TeXHUYeckuil yHuBepcutet), Kadenpa cucremHoro ananmza 1 nH(GOpMaIMOHHBIX
texHosoruil. — Cankr-IlerepOypr: CIIOI' TU(TVY), 2017.-69 c. — (3B).

. XanumoHn, B.1. luckpernas matematuka. (Teopust MHOXeCTB, onepaliuy Ha rpadax, 0yaeBbl

¢ynkuun): yde6Hoe mocobue / B.M. Xamumon, O. B. IIpocturenko, A. 0. Poros.-
MunuctepctBo oOpa3zoBanusi U Hayku Poccuiickoii ®enepanuu, Cankr-IlerepOyprekuii
rOCYyJapCTBEHHBIN TEXHOJIOTHYECKM HMHCTUTYT (TeXHHW4yeckuil yHuBepcuter), Kadenpa
CHCTEM aBTOMATH3MPOBAHHOTO TMPOEKTUpOBaHWS W ympasineHus. — Cankr-IletepOypr:
CII6I' TU(TY), 2009.-57 c. — (OB).
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8. HepequL IJIEKTPOHHBIX Oﬁpa3OBaTeJILHl)IX PeECypcCoB, HQOﬁXO[{I/IMbIX JJIA
0CBOCHUA JUCHUIIIMHBI.

VYuebubiii mian, PITJ] u yaue6HO-MeToAnYecKre MaTepraisl: http://media.technolog.edu.ru
AIIEKTPOHHO-OMOIMOTEYHBIE CHCTEMBI:
«NeKTpOHHBII YnTaNBHBIH 321 — bubimoTex» https://technolog.bibliotech.ru/;
«Jlanb» https://e.lanbook.com/books/.

9. MeTozmqecxne YKRazaHnus AJist oﬁyqaloumxcn 10 0CBOCHMIO JUCHUIIJIMHDBI.

Bce Buapl 3aHATMH 1O JOUCHUIUIMHE «JIMCKpeTHas MaTeMaTuKa» NPOBOIATCA B
COOTBETCTBUM ¢ TpeboBaHusMH cienyrommx CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOHbix 3ansTuil. Jlekuus. OOuue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbl yueOnbix 3anstuil. CeMuHapel u
npakTudyeckue 3aHaTus. Ooue TpeOoBaHus K OpraHU3aluy U POBEIEHHIO.

CTII CII6I'TU 048-2009. KC YKBJ. Bunbel yueOHbIX 3aHsaTHH. CamocTosiTelbHas
1aHupyemasi pabora ctyeHToB. OOmue TpeboBaHus K OpraHu3alyy 1 MPOBEACHHUIO.

[TmanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE AaHHOW JMCIUILUIMHBI, JIydlle
BCEr0 OCYILECTBIISITH Ha BECh CEMECTp, IpelycMaTpuBas IPU 3TOM PETYJSIPHOE IOBTOPEHHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH NPaBWJIBHOW OpraHM3aluu y4eOHOro Iporecca /Ui CTYACHTOB
ABJISETCS:

IUTAHOBOCTh B OpraHU3aluu yueOHOH paboThl;

CepbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATus CTyAEHT JOJKEH MPUXOAMUTH, MMesl Oara)k 3HaHUW M BOIIPOCOB IO YyXkKe
W3Y4EHHOMY MaTepuaiy.

10. ITepeyennb MHGPOPMANUOHHBIX TEXHOJIOT U, HCIIOJIB3yeMbIX IIPH
OCYIIeCTBJIEHUH 00Pa30BaTEeILHOI0 MPOoIecca M0 JUCHUILINHE.

10.1. UndopMaumoOHHbIE TEXHOJIOTHH.

B yueOHOM mporecce MO MAHHOW IUCIMIUIMHE TPEIYCMOTPEHO HCIOIB30BaHHE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALNH;

B3anMoJieiicTBre ¢ oOydaromumucs nocpeactsom INOC.

10.2. IlporpammHoe o0ecnevyeHue.
1. Xamumon B.WM., IIpocturenxo O.B., bopuco A.FO. I[IporpamMmMHO-aJIrOpuTMHYECKOE
obecrieueHre aBTOMATU3MPOBAHHOW OOydaromeld CUCTEMBbI IO TUCKPETHONW MaTeMaTHKe

«Ensemble». CBuaeTenbCTBO 0 TOCYAapCTBEHHOWM perucTpanuu nporpammsl aius IBM
Ne2013615111 ot 13 utons 2013r.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

2. Xamumon B.U.,PoroB A.JO., IIpoctutenko O.B. Ilporpamma «GRAF. PETRINET.
SMO.(3 Tools Solution)». CBunerenbcTBO 00 0PUIIMATBHON PErUCTPAIIMU TPOTPAMM IS
OBM Ne2009612133 ot 06 uronst 2009r.

3. Xamumon B. U., Konecuuk JI. ®@. IIporpamma: "LingvoGraf, ASPR" CBunerensctBo 0
rocyIapCcTBEHHOM peructpanuu nporpammsl st OBM Ne2010614352 ot 06 urons 2010r

4. Microsoft Office (Microsoft Word, Excel, PowerPoint);

10.3. ba3bl JaHHBIX M HHPOPMALIMOHHBIE CIIPABOYHbIE CUCTEMBI.

1. http://eqworld.ipmnet.ru — Mup MaTeMaTu4eCKUX ypaBHEHHUI
2. Exponenta.ru

11. MaTepuajbHO-TeXHUYECKas1 0a3a, He00X0AUMAs [JIs1 OCYIIeCTBJIEHUS
00pa3oBaTe/ILHOIO NMPoIecca MO0 IUCHUILIHHE.

VY4eOHble Kacchl, OCHAIIEHHbIE MEPCOHAIBHBIMU KOMIIbIOTEpaMH, OOBEIUHEHHBIMH B
JIOKAJbHYIO BBIUYMCIUTEIFHYIO CETh, C BBIXOAOM B VIHTEpHET, JEKIMOHHBIC AyJUTOPUU C
MYJIbTUMEAUMHBIMU POSKTOPAMHU.

HanmenoBanne o000pylIOBaHHBIX YYE€OHBIX KaOMHETOB, OOBEKTOB IS MPOBEACHUS
MPAKTUYECKUX 3aHATUH C IIepeuHEeM OCHOBHOTO 000PYIOBAHHUS:

Aymutopus 5 xadeapsl CHCTEMHOTO aHann3a - [lepcoHanbable KOMIBIOTEPHI (13 mTYK):
cuctemuas tiara Quanta 2ACS; nByxbsaepHblii mporeccop Intel Pentium CPU G630 @ 2.70
['Tu; onmepatuBhas nmamsate DDR3 2048 MB; »xectkuit muck 466 I'b Seagate ST3500413AS
(SATA-III 6.0Gb/s); omtuueckuit muck hp DVD A DS8AS5SH; Buaeokapra Intel(R) HD
Graphics Family (785 MB); mouurop HP Omni / Pro (1600x900@60Hz); 3BykoBas miaTa
Realtek High Definition Audio; cereBoii amantep Realtek PCle GBE Family Controller;
Knasuarypa HID Primax Electronics; HID-coBmectumast mbiis Logitech; kamepa HP 0.3MP.
OmnepannonHas cucrema - Microsoft Windows 7 Ipodeccronanshas 32-bit SP1.

12. Oco6eHHOCTH 0CBOEHUS AUCHUIIVIMHBI HHBAJIMAAMHU U JIMHAMHU C O'PAHUICHHBIMHU
BO3MOKHOCTSIMU 3/10POBbA.

JUis WHBaNIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMM Yy4yeOHbBIE MpOLecc
OCYILECTBIIsIETCSI B COOTBETCTBHM ¢ [losioskeHHMeM 00 opraHM3aluu y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU 370poBbs CIIOI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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[Tpunoxenue Ne 1
K pabodeii mporpaMMe JUCIUILTAHBI

DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MIPOBEACHUA l'lpOMB)KyTO‘[HOfI aTrTeCTaluy 1Mo JHCHUIIJINHE
«I[I/ICerTHaH MaTeMaTuKa»

1. IlepevyeHb KOMNETEHIUI ¥ 3TANIOB UX (pOpMUPOBaHHUS.

HNnaexc Dran
Coaepxanue
KOMIIeTeHIIUH (dhopmupoBanus
OIIK-1 CriocobeH NpUMeHSATh eCTeCTBeHHOHAYYHbIe H IIPOMEKYTOUYHBIH

0011IeMHKeHEePHbIE 3HAHM S, METO/Ibl MATEMATUYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEAOBaHUS B
npogeccuoHAIbHOI 1esITeIbHOCTH
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2. Iloka3arean u KPpUTEPUHU OLICHUBAHUSA KOMIIeTEeHIINIi Ha PA3JHYHBIX Talax ux (l)OpMI/IPOBaHI/IH, IKaJJa ONCcHUBaHUs.

Kon u nHaumenoBanue [Tokazarenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
HHAWKATOpa c(hOPMHPOBaHHOCTH OIICHUBAHUS (omMcaHue BEIPAXKEHHOCTH IECKPUIITOPOB)
JIOCTHKCHHS (meckpunTOpsI)
KOMICTCHIHH «YAOBJICTBOPHTEIILHOY «XOpOILIO» «OTIHHOY
(TIOpOTOBEIi) (cpennuit) (BBICOKMIT)
OIIK-1.8 [lepeuncnser cnocoOb! [IpaBuneubiii | [lepeuncnser cnocoOs [Tepeuncinser cnocoos! YBepeHHo U 6e3 ommboK
[Tpumenenue 3aJjaHusl, CBOWCTBA OTBET Ha 3a/laHusl, CBOWCTBA 3a/laHusl, CBOWCTBA MEPEUYHUCIISIET CIIOCOOBI
METOJIOB MHOECTB, OTHOIIICHUH, BOIIPOCHI MHOKECTB, OTHOIIICHUH, | MHO>KECTB, OTHOIIICHUH, 3a/1aHusl, CBOMCTBA
JCKPETHOM byHkuii u otoopaxkenuit | Nel-15 x byHKIM 1 GbyHKIUH 1 0TOOpaXkeHui MHOKECTB, OTHOIIIEHHUH,
MaTeMaTHKH TIPH (3H-1); 3a4ery O0TOOpakeHHIl ¢ 0e3 ommboK, HO HE MOKET | (PYHKIIMI U 0OTOOpaKeHUI
pa3paboTke olmnoKaMu YETKO BBIICJIUTh CBOWCTBA | IPUBOJIUT IPUMEPHI
MoJIesIeH CIOMKHBIX byHKIMI 1 0TOOpaKeHU ! MaTEeMaTH4YECKOTO
CHUCTEM U MPEACTABICHUS B
[IPOTPaMMHOT'O q)OpMaJ'II/I?;OBaHHOM BUJIEC
o0ecrnieueHus
[TpaBusibHO BBIOMpAET [IpaBunbeHbll | [laeT onpenenenus u Haet onpenenenus u VYBepeHHo u 0e3 ommodok
KaHOHU4YeCKHe popMbl OTBET Ha 3aMmMChIBAET (POPMYIIBI 3aMmuchIBaeT POpPMyIIbI JTAeT OTpPEJCICHUS U
MIPE/ICTABJICHHS, METOJBI | BOIIPOCHI KaHOHHYECKOTO KaHOHHYECKOTO 3aMUCHIBaCT (POPMYITBI
npeoOpa3oBaHus U Nel6-24 x MpeCTaBIeHUs OYJIEBbIX | MPEJCTaBICHUs OYJIeBbIX KaHOHUYECKOI0
MUHUMU3ALUN OYJIEeBBIX 3a4ery ¢GbyHKIUH, HO ¢GbyHKIUH, HO npeicTaBiIeHHs OyJeBbIX

dynxumit (3H-2);

npeoOpa3oBaHus U
MHUHHUMH3AIIHAIO 3TUX
(GyHKUIMN HE MOXKET
ClleNiaTh B TIOJTHOM
o0beme

npeoOpa3oBaHus U
MHUHHUMHN3AIINIO OTUX
GyHKIMN TOTyCKaeT

HE3HAUYNUTCIBbHBIC
IOTrpCIIHOCTHU

¢bynkuui, 6e3 omuodok
peanusyer
npeoOpa3oBaHus U
MHUHUMMU3AIINUIO OTUX

byHKIUH




[IpaBunbHO BEIOMpaAET [IpaBuneubiii | Imeet npencrasnenue o | [IpaBuiabHO BeIOMpaeT [IpaBunbHO BEIOMpaeET
METO/Ibl OCYLIECTBIEHUSI | OTBET Ha rpadoBBIX METOAAX rpadoBbIE METOJIBI IJIS rpadoBbIe METO/BI IS
ornepauuii HaJ rpadaMu 1 | BOIPOCHI UCCIIEI0BaHMS MOJICJIMPOBAHMS U aHAJIN3a | MOJCIIMPOBAHUS U
BBIIIOJIHCHUS Ne32-44,51 k| cTpYKTypHBIX MOJeIen CTPYKTYPHBIX MOZEIICH aHaIM3a CTPYKTYPHBIX
KOJINYECTBEHHBIX OLICHOK | 3a4eTy CJIO’KHBIX CUCTEM, CJIO’KHBIX CUCTEM, HO IIPU MoOJIeJIeN CIIOKHBIX
ux xapakrepuctuk (3H-3) OJIHAKO JI0IIyCKaeT 3TOM JIOITYCKaeT CUCTEM, T'PaMOTHO
OLIMOKM B IPUMEHEHUU | HE3HAUUTENbHbIE OIIMOKU B | OOBICHSAET
3THX METOJIOB pacuerax. MPUMEHUMOCTh KaXJ10T0
MeTo/a
[IpaBunbHO 00BsACHSET [IpaBunbubi | Ilyraercs B C nebonpummu IIpaBunsHO
UCIOJIb30BaHUE METO/IbI OTBET Ha IPUMEHUMOCTH HOJICKa3KaMH IPaBUIIbHO CaMOCTOSITEIILHO
JUCKPETHON MaTeMaTUKHU | BOIIPOCHI Pa3IUYHbBIX METOJIbI JTaeT CaMOCTOSTENbHYIO OLIEHUBAET pa3JInYHbIE
pu pa3paboTke caoxkHbIX | Ne25,26, 28- JUCKPETHON MaTeMaTUKH | OLEHKY Pa3IM4HbIM METO/IbI JUCKPETHOM
cucteM u nporpamMmmuaoro | 31 x 3adery npu pa3zpaboTke METOJIaM JIUCKPETHOM MaTeMaTUKU [pU
obecnieuenus (Y-1); CJIO’KHBIX CUCTEM U MaTeMaTHKH IpU pa3paboTKe CIOKHBIX
MIPOrpPaMMHOT0 pa3paboTKe CIOKHBIX CUCTEM U IPOIPaMMHOT0
obecrieyeHus CUCTEM U IIPOrPaMMHOI0O o0ecrieyeHns: 1 MOXKET
o0ecnieueHus MPUMEHHUTD UX
JemoHcTpHpyeT [IpaBunbublil | MeeT cnabble HaBBIKU JleMOHCTpHUpYET HaBBIKU be3 noxckazok
HaBbIKaMU OTBET Ha UCIIOJIb30BaHUs METOJOB | UCIIOJIB30BAHUS METOI0B IpenoaaBaress
HCIIOJIB30BaHUS METOI0B BOITPOCHI I[I/ICerTHOﬁ MaTEMaTHKHU I[I/ICerTHOﬁ MaTEMaTHKHU JACMOHCTPUPYET
JucKpeTHOH Matemarukn | Ne27, 45-50 k| Mpu aHanMse M CHHTE3¢ IIPY aHAJIU3€E U CUHTE3E YBEPECHHBIE HABBIKU
Ny paspaGoTKe 3a4eTy CTPYKTYpPHOTO CTPYKTYpPHOTO BJIa/ICHHs METOJaMH
MOJIEITMPOBaHUS MOJIEJIMPOBAHUS CIOKHBIX | TUCKPETHOW MaTEMAaTHKHU

CTPYKTYPHBIX MOJIeNeit
MH(}OPMaILlMOHHBIX
CHCTEM H IMPOTPaMMHOTO
obecnieuenust (H-1)

CJIOKHBIX CUCTEM

CHUCTEM, HO Jromyckaer 1-2
OIINOKHU

IIpU aHaJU3€ U CUHTE3€e
CTPYKTYpPHOTO
MOJICIIMPOBAHUS CIIOMKHBIX
CHCTEM,

[Ikana ouenuBanus coorercTByeT CTO CIIGITU (TY):
[lIkama omeHWBaHUS Ha 3a4€Te — «3au€T», «He3adeT». [Ipu I3TOM «3a4€T» COOTHOCUTCS C TOPOTOBBIM ypPOBHEM C(HOPMHUPOBAHHOCTH

KOMIICTCHIINU.
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A

29.

30.
31.

32.

33.

34.

35.

3. TunoBble KOHTPOJIbHbIE 3aJaHUSA [1JIs1 IPOBEAEHUS IPOMEKYTOUHOM aTTecTalllu.

MHuosecTBa U mogMHoKecTBa. CIOCOObI 3a1aHUSI MHOYKECTB.

Onepanuu Haj MHOKecTBaMHu. [{uarpammbl Benna.

CueTHbIE M HECUETHBIE MHOKECTBA.

B3auMHOO/IHO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBAaMU. BepxHsis 1 HUKHSAS rpaHULA
MHO>K€ECTBA.

YHuBepcaabHOE MHOXKECTBO. [[omoHeHrne MHOKECTBa, pa30MeHNuEe MHOKECTBA.
YnopsanoueHHOe MHOKECTBO. [IpsiMoe pou3BeIeHHE MHOKECTB.

CootsetctBus. OnpeneneHne COOTBETCTBHSI, 00PaTHOE COOTBETCTBHE.

OTtoOpakeHust U MX CBOMCTBA, OTOOPaXEHUS 3aJaHHBIC HA OJTHOM MHOXECTBE.
Onpenenenne QyHKIUN.

. Obparnas pyHKuus, QyHKIUS BPEMEHH.

. Ilonstue pynkuunonana. [lonstue oneparopa.

. CBoiicTBa OTHOLIECHUH.

. OTHOILIEHNE SKBUBAJIEHTHOCTH.

. OTHOLIEHME NTOpsIKA.

. bynean

. JJornueckue ¢pynkunu. CriocoObl MX MpeACTABICHUSI.

. Ilpumepsr noruyeckux GyHKIUH.

. Cynepnio3uniuut 1 OpMYyIIBL.

. ByneBa anre6pa QpyHKIUI 1 SKBUBaJIEHTHbIE PEOOPa30BaHUs B HEHl.

. CoBepiieHHast TU3bIOHKTHBHAs HopMalibHas Gpopma. bynes ky0.

. DOKBHUBaJIeHTHBIE IpeoOpa3oBanus B byneBoii anredpe, a UMeHHO ynpouieHue GopMmy.
. IlpuBeeHne K TM3bIOHKTUBHON ¥ KOHBIOHKTUBHON HOpMalIbHOM GopMme.

. Kaptsl KapHo. Munumusanus GyHkiui.

. MUHMMM3a1Us HE TTOJIHOCTBIO ONpeAeaEHHBIX PYHKIMH ¢ UCHOIb30BaHuEM KapT KapHo.
. bynesa anrebpa a1 ABOMUHBIX BEKTOPOB.

. OYHKIIMOHAIBHO MOJHBIE CUCTEMBI.

. CxeMbl U3 (QyHKIIMOHAIBHBIX 3JIEMEHTOB.

. Uro Takoe cioxHas cuctema? UTto Takoe cTpyKTypa ciokHoi cucremsl? [IpuBeaure

IIPUMEPBI CIOKHBIX CUCTEM.

Kakue criocoOsl pecTaBieHus CIoKHBIX cucTeM Bel 3HaeTe? Pacckaxure o HUX. B uem nx
JIOCTOMHCTBA U HEAOCTAaTKU?

Yro Takoe rpad, noarpad, cyrpad? Kakue rpadsi 6p1Barot? [IpuBeanre npumepsl.

Kakue TunnyHble OlIMOKH BO3HUKAIOT B CTPYKTYpPE CUCTEMBI M B YEM OHU 3aKJIIOUAIOTCA?
MeTo/p1 UX HaxXOXKIeHHs ¢ moMollbio rpadoB. [IpuBenuTe npumepsl.

Yro Takoe BeplINHA-UCTOK, BEPIINHA-CTOK, U30JMPOBAaHHAS BEPIINHA, BUCAYas BEPIINHA,
peryJisipHasi BEpILUHA, NETJs, KpaTHas Ayra, IPpOTUBOIOJO0KHAS Jyra, OKPECTHOCTh
BEpILMHBI, CTENEHB, ITOIYCTENEHb BepnHbI? [IpuBenuTe npumep.

Yro takoe mapuipyr? Knaccudukarus mapupyTtos. Onepanus komMno3uuui. Meroa
OIpeeIEHUs] KOJIMUECTBA MAPIIPYTOB.

Urto Takoe Mapuipyt? Onepanusi KOMIIO3UIIUKA MapiIpyTOB U MHOKECTB MapuIpyToB. Metox
nepeyuciaeHus myTe u nukioB. [IpuBenure npumep.

Urto Takoe nyTh U HUKI? Meroa nepeuncienus nytei u nukios. [IpuBenure npumep.



36. Uto Takoe 3iepoBble U TaMIJIBTOHOBBI TyTH U IUKJIBI? Kak OHM CBA3aHbI CO CIOKHBIMU
cucremamu? [IpuBeaure npuMepsl.

37. Yro Takoe JOCTHKUMOCTh BEPUIMH, MHOXKECTBO BIHSIOMINX U 3aBUCSIINX BEPIINH, B3aUMHAs
JOCTHKUMOCTb, MaTpULIA JOCTH)KUMOCTH? MeTox onpeneneHus JOCTHKUMBIX BEPILHH.
[IpuBeauTe nmpumep.

38. Uro Takoe cuibHas KOMIIOHEHTA CBSI3aHHOCTH, €€ XapaKTepPUCTHKH U KaK OHA CBsI3aHa CO
CJIOKHBIMU cUCTeMaMu? MeToy HaX0KI€HUS CUIIBHBIX KOMIIOHEHT CBSA3aHHOCTH.
[IpuBeauTe mpumep.

39. Uto Takoe mopsAKOBBIC YPOBHH rpada U Kak OHa CBsI3aHA CO CIOXKHBIMU cucTeMamu? MeTton
pa3buenus rpada Ha nopsakossie ypoBHH. [IpuBenuTe npumep.

40. Yro Takoe HE3aBUCUMOE TIOMHOXKECTBO, €T0 XapaKTEPUCTHKH U KaK OHO CBSI3aHO CO
cinoxHbIMU cucteMaMmu? [IpuBenure npumep.

41. Yro Takoe KJIMKa, €€ XapaKTepUCTUKU U KaK OHA CBsI3aHA CO CJIIOKHBIMU cUcTeMaMu?
ITpuBenute npumep.

42. Kakue criocoObl 3ajaHus paccTossHus Ha rpade Bl 3naere? Onuimre uX JOCTOMHCTBA U
HEJ0CTaTKU, MeToa Hax0XACHHs KpaTyaillero pacCTOsIHUA MEKIY JBYMsI BEpIIMHAMM,
[IpuBeauTe nmpumep.

43. Kakue cniocoObI 3ajanus paccTosiHus Ha rpade Brel 3naere? Onummre UX JOCTOMHCTBA U
HEJOCTATKU. MeTo1 Hax0KAeHUs JepeBa KpaTYaiIlInX PaCCTOSHUM C KOPHEM B 3aJaHHOU
BepunHe. [IpuBeaure npumep.

44, KpaTuaiimue paccTosiHUs Ha rpade U X CBSI3b CO CIIOKHBIMU cucTeMaMu? Meton
BBIUMCJICHMSI KpaTYalIlInX pacCTOSHUMN IO KOJIMYECTBY IyT MEX]y BCEMH ITapaMH BEPIIVH
rpada. MaTpuna kpatyaifiuux paccrosauil. [IpuBenute nmpumep.

45. Yto Takoe SKCLEHTPUCUTET BEPIINHBI, paANyC U AMaMeTp rpada, HeHTp U nepudepus Ha
rpade? Kak oHu cBs3aHbI co cliokHBbIMU cucTeMaMu? [IpuBeanure npumep.

46. Yto Takoe WHIEKC U30BITOYHOCTH TI0 CBSI35IM, CTETIEHb [IEHTPAILHOCTH U KaK OHU CBSI3aHBI
CO CJOXHBIMU cuctemMamu? [IpuBenure npumepsl.

47. Yto Takoe cinoxkHOCTh cTpYKTypbl? Kak oHa Beruncisercs. [IpuBenure npumep.

48. Yto Takoe TOUKH COWIEHEHHS U BUCSUUE BEPIINHBI B Tpade U KaKk OHU CBSI3aHBI CO
cinoxHbIMU cucteMamu? [IpuBennure npumep.

49. Yrto Takoe paHT 3JeMEHTa U JJIs Y€rO OH MCIIOJIb3YETCs B CIIOKHBIX cuctemMax? Metoj
Bbruncienus. [Ipuseaure npumep.

50. Yro Takoe cBepTKka rpada, Kak OHa OCYIIECTBIISICTCS M KaK OHA CBS3aHA CO CIIOKHBIMHU
cucremamu? [Ipusenure npumep.

51. MaTpuuHble cIocOOBI TIpeACTaBiIeHUs Tpada.

HpI/I caa4de 3a4eTa, CTyYACHT IMOJIY4JacT JIBa BOIIPOCa U3 NNCPEUYHS, IPUBCACHHOI'O BhIIIC.
BpCMH MMOATOTOBKHU CTYACHTA K YCTHOMY OTBCTY Ha BOIIPOCHI - 1O 30 muH.

4. MeToanueckne MaTepuajibl Il oNpeaesieHUs] MPoleIypP OLEHHBAHUS 3HAHMIA,
YMeHUil, XapaKTepu3ylmux 3Tanbl GoOpMHUPOBAHUS KOMIIETEHIMH.

[IpoMexxyTouHass arTecTalsi 1O JUCIUIUIMHE TPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTIT CTO CII6I TU(TY) 016-2015. KC YK/IB. Ilopsimok nmpoBeneHus: 3a4€TOB
Y K3aMCHOB.

[Ikana oneHUBaHUs HA 3a4€TE — «3a4eTy», «He3aueT». [Ipu 3TOM «3a4eT»» COOTHOCUTCS C
MTOPOTOBBIM YPOBHEM C(HOPMUPOBAHHOCTH KOMITCTCHITHH.
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