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1. HepequL IIAHUPYEMBIX pE3YyJIbTATOB Oﬁy‘{eHHH Mo JUCHUIIJIMHE, COOTHECCHHBLIX C INIAHUPYEMBIMU peE3yJibTaTaMU 0CBOCHUSA oﬁpa-

30BaTeJbHOI MPOrpaMMblI

B pesynprare ocBoeHUs 00pa3oBaTeIbHON MPOrpaMMBbl 00 YUAIOIIHIACS JOJDKEH OBJIAJICTh CICAYIONTMMHE PEe3yIbTaTaMi 00YYEHUS 110 TUCITUILTIHE:

Ko n nHaumenoBaunue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXCHHA KOMIICTCHLIMH

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(mecKpUITOpPHI)

OIIK-2

CriocoOeH ¢GopMynupoBaTh 3aJa4ul TPO-
(beccroHaIbHON IEATEIbHOCTH Ha OCHOBE
3HaHU# NMPOQUIBHBIX pPa3JC/IOB MaTeMa-
TUYECKUX U €CTCCTBEHHOHAYYHBIX JIHC-
IUIUTHH (MOJTyJIei)

OIIK-2.2

IIpuMeHeHne METONOB AMCKPETHOU
MaTeMaTHKH MpU pa3paboTKe Mojie-
JIeH CIIOKHBIX CUCTEM U IIPOrpamM-
HOTro o0ecreyeHus

3HaTh:

crocoObl 3aJ]aHKsl, CBOMCTBA MHOXKECTB, OTHOLICHUH, PyHKUINN 1
orobpaxenwuii (3H-1);

KaHOHUYeCKHe (POpMBbI IPeCTaBICHHUs, METObI IPEOOPa30BaHUS U
MHUHAMU3aIUYU OyineBbix Gpynkuuii (3H-2);

METO/IbI OCYIIECTBIICHUS OMepaluii HaJl rpad)aMu U BBIIIOJIHEHUS KO-
JMYECTBEHHBIX OIEHOK MX XapakTepucTtuk (3H-3)

Ymersn:

MCIIOJIb30BaTh METOJIBI JTUCKPETHON MaTeMaTHKH TP pa3paboTke
CJIO’KHBIX CHCTEM M IIporpaMMHoro odecneuenus (Y-1);

Baagern:

HABbIKAMU HCIOJIb30BAaHUS METOJOB TUCKPETHON MaTEeMaTUKH MPU
pa3paboTKe CTPYKTYPHBIX MoJienel HH(OPMAIMOHHBIX CUCTEM U
nporpammuoro obecredenust (H-1).




2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JIMCIMIUIMHA OTHOCUTCS K JUcHUIUIMHAM oOs3atensHoi yactu (B1.0.13) u usy4aercs Ha 2
Kypce.

B mMeTonnueckoM miiaHe TUCHMIUIMHA OMMPACTCS Ha 3JIEMEHTHI KOMITETCHIIMM, COPMHUPOBAH-
HBIC ITPU U3YYCHUH TUCIUTUTMH «MareMmatukay, « Madopmaruka.

[TonyyeHHble B mporecce U3ydeHUs TUCHUILIMHBI «/[MCKpeTHas MaTeMaTHKay 3HAHUA, YMe-
HUS ¥ HaBBIKK MOTYT OBITh UCIIOJIb30BAaHbl U3YUYEHUH AUCHUILUIUH «CUCTEMHBIN aHalu3, ONTUMH3a-
LIS U IPUHATHE PEIIeHUI», « Teoprs aBTOMAaTUUECKOT0 YIPaBiICHUS», MIPU BBHITTOJTHEHUH KYPCOBBIX
paboT U MPOEKTOB, a TAK)KE BHITYCKHON KBATH()PUKAMOHHON PabOTHI.

3. O0beM JUCHUIIINHBI

Bcero,
aKaJeMHIeCKIX
. 4acoB
Bun yuebHoit paboThl
Ounas hopma
oOyueHus
OO0masi Tpy10€eMKOCTh M CUMILINHBI 4]/ 144
(3aUeTHBIX €AMHUIY aKaJIEMHUECKUX YaCOB)
KonrakTHasi padoTa ¢ npenojaBartejieM: 12
3aHSTHS JICKIIMOHHOTO THUTIA
3aHITHSI CEMUHAPCKOTO TUTIA, B T.4.
CEMHUHApBI, TPAKTUIECKHIE 3aHATHS
nabopaTopHbIe PaObOTHI
KypcoBoe npoektupoBanue (KP wmu KIT)
KCP
JPYTHE BUJII KOHTAKTHON paOOTHI
CamocrosiTeibHas padora 123
®opma Tekyuero kourpoas (Kp, pepepar, PI'P, acce) Kp(3)
®opma npome:xkyTouHoii arrecranuu (KP, KIT , 3auert, sx3amen) Ox3ameH (9)




4 Copep:kanue TUCHUNTHHBI

4.1. Pasznesnbl TUCHUIIMHBI U BHABI 3aHATHI
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1. Poib auckpeTHOM MaTeMaTUKy Ipu paspa- 1 2 30 OIIK-2 | OIIK-2.2
00TKE KOMITBIOTEPHBIX CUCTEM. 3aJJaHHe
MHOYECTB U onepainuu Hajg Humu. OTHO-
LIeHUsI U uX cBoicTBa. OTOOpaxeHuss U UX
CBONCTBA.
2. I'padoBsie cTpykTypsl. Onepanuu Ha 1 3 30 OIIK-2 | OIIK-2.2
rpadax
3. OO1IKE TOI0KEHHS aIreOphl IOTHKH. 1 2 30 | OIK-2 | OIIK-2.2
Munumu3zanust Gopmys anreOpsl J0TH-
KH.
4. CTpyKTypHOE NpPEACTaBIEHUE MEPE- 1 1 33 | OIK-2 | OIIK-2.2
KITFOYATENbHBIX (PYHKITUHN
4.2. 3aHATHSA JTeKIHOHHOI0 THIA
Ne
Asena O0beM, HNunosarnu-
131 HfHH HaumeHoBaHMEe TEMBI U KpaTKOE COEPKAHUE 3aHSITUS akaj. ya- OHHas
CBI opma
TUTAHBI Pop
1 IIpeamer nuckpeTHoN MareMaTuku. Onepanuy Ha MHOXe- 1 JIB
ctBax. luarpammsl Benna. bunapusie otHomenus. Croco-
OBl 3aJJaHKs ¥ CBOMCTBA OMHAPHBIX OTHOLIEHUH. OTHOIIEHUS
HKBUBAJIEHTHOCTH U TIOPSIJIKA.
Anrebpa otHomeHuit. OTOOpakeHHs, 3aJJaHHbIE HA OJHOM
MHOXxecTBe. Onpenenenue GyHkuu. O6paTHas QyHKIHS.
2 [Tonsitue rpada. CriocoOwr 3aganus rpadoB. OCHOBHBIE 1 JIB
CBOMCTBA U XapaKTEPUCTUKHA. MaTpHIbl, aCCOLUUPOBAHHBIC
¢ rpadpamu. O6beuHEeHUe, IepecedeHue rpadon. Beprma-
HOe U pebepHoe MOKpbITHE Tpada. DinepoBbl HUKIBL. Opu-
€HTUPOBAHHBIE 1€PEBbsl. YTIOPsIIOUEHHBbIE IepeBbs. bunap-
HBIE JIEPEBbSI




Ne
pasnena
JIACIIU-
ILJIMHBI

O0BeM,
HanmeHoBaHME TEMBI U KPaTKOE COACPKAHHUE 3aHITHS akaj. Ja-
ChI

NnanoBanu-
OHHasA

dbopma

3

Jloruka Beicka3biBaHuil. @OPMYJIbI IOTUKU BBICKAa3bIBAHUH. 1
ByneBs! nnu 1BOMYHBIE PYHKIIHH.

®dopmybsl OyneBoi anredpsl. OCHOBHBIE 3aKOHBI OYyJIEBOM
anreOpbl. DKBUBAJICHTHOCTH (POPMYIIL.

Paznosxenue OyneBbIx GyHKIUN 110 iepeMeHHbIM. CoBep-
meHHble Tu3btoHKTHBHBIE (CIH®D) 1 coBepiiieHHbIe KOHB-
IOHKTUBHBIC HOpMaJibHBIE hopmbl (CKH®D). Munumuzanms
OyneBbIX (yHKIMNA. DKBUBAICHTHBIE TpeoOpazoBanms. Kap-
Tb1 KapHo.

JIB

Anrebpa nepexioyaTenbHbIX GyHKIMA. Peanu3anms 1
HEePEeKIII0YaTEeNIbHBIX (QYHKLUHI B pa3IuyHbIX Oa3ucax.
[IpencraBienue OyneBbIX QYHKINN B BUIE CTPYKTYPHBIX
35eMeHTOB. CXxeMbl U3 (PYHKIMOHATIBHBIX JIEMEHTOB.
MuHMMHU3anus CXEM.

U1

4.3. 3aHATUSA CEMUHAPCKOT0 THIIA

4.3.1. CeMmuHapbl, NPAKTHYECKHE 3AHATHS

No

asJjciia Juc- aKaj.
’ HEHHI/II?BI SarATHA qacﬁl q)OPMa

O0newMm,
HanMeHoBaHHE TEMBI U KPATKOE COJICPIKAHHE

Mu"oBanunonHas

IIpencraBiieHue U BBIIIOJHEHHUE ONIEPALIUN HA 2 MK
MHOKECTBAaMH B BHJIE TuarpamMm Diiepa-Benna
CrniocoOsbI 3a/1aHusl OMHAPHBIX OTHOIIEHUH. AJl-
redpa OTHOIICHU

®dopmbl IpeIcTaBIeHUS TPa(OBBIX CTPYKTYP. 2 MK
Omnepanuu Ha rpadax

Cosepuiennble 1u3bloHKTHBHBIE (CIH®D) 1 co- 2 MK
BEPIIICHHBIC KOHBIOHKTHBHBIC HOPMATHHBIC
dopmbl (CKH®). Munumu3aius 0yineBbIx
byHKIMI. DKBUBaJIEHTHBIE TPe0Opa30BaHUs.
Munumuzanus 0yneBbIX GYHKIHH KapTaMu
KapHo.

[IpencraBienue OyneBbIX QYHKIUHN B BUAE 2 MK
CTPYKTYpHBIX 251eMeHTOB. [locTpoeHue nornye-
CKHX CXEM




4.4. CamocTosiTeIbHAsA padoTa 00y4aromuXxcst

pa3z[eJJ\1rga e ITepeuenb BOIpPOCOB Jist O06newm, ®dopma KOH-
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl TpOJIs
[IUTUTHHBI

1 CueTHbIE 1 HECUETHBIE MHOKECTBA. BepxHsisa u HIX- 30 KonTponbHble
Hsis TPaHUIa MHOXECTBA. Y HUBEPCAIbHOE MHOXKeE- OIIPOCHI
cTBO. JlomoJIHeHnEe MHOXKECTBA, pa30neHe MHOXe-
ctBa. CooTBeTcTBUS. OnpeaeneHue COOTBETCTBHUSI,
oOpatHoe cooTBeTcTBHE. byrean.
B3auMHOOAHO3HAYHOE COOTBETCTBUE MEXKY MHOXKE-
CTBaMH

2 Omnepanust KOMIO3UIIMU MApPIIPYTOB U MHOKECTB 30 KontposbHas pa-
MapupyToB. MeTos nepeuncienus myTei u IUKIIOB. 60ta Nel
CriocoOb1 3a1anmst paccTostHAA Ha rpade. MeTos
HAXO0XJACHUS KpaTYalIlero pacCTOSTHUSI MEXKAY ABY-
Msl BEpIIMHAMH, TOCTOUHCTBA U HEIOCTATKU

3 Cynepnosunuu u popmynsl. bynes ky6. Munumuza- 30 Kontposnbhbie
s OyneBbIX PYHKIHI. DKBUBaJICHTHBIE MpeoOpas3o- OIPOCHI
BaHUA. AJITOPUTMBI NOJIy4eHUsI MUHUMaIIbHOU JIHD KonTtponbhas pa-
u KHO 60t1a Ne2

4 OyHKIHOHATBHBIE 3JIeMEHTBI. CXEMBI U3 JTOTHYIECKHIX 33 KoHnTposmHas pa-
3JIEMEHTOB 60t1a No2

5. IlepeyeHb y4eOHO-METOAMYECKOrO oOOecmeYeHUsl AJIs CAMOCTOSTEJbHOH PadoThI
o0y4yaruuxcst Mo JUCHHUIINHE

Meroanveckue yKa3aHus Uil 00yJarOMIUXCsl 10 OPTaHU3aIMi CAMOCTOSTEIBHON pabOTHI 110
JMCIUITIMHE, BKIIIOYasi MEPEUCHb TEM CaMOCTOSTEIbHOW paboThl, (OPMBI TEKYIIIErO KOHTPOJIS IO
JUCHUIINIMHE N Tpe6OBaHI/I$I K UX BBIIIOJHCHUIO PasMCIICHLI B BHGKTpOHHOﬁ I/IH(bOpMaIII/IOHHO'
obpasosatensHol cpeae CIIOI TU(TVY) na caiite: http://media.technolog.edu.ru

6. ®oH/ OLICHOYHBIX CPEICTB sl IPOBEIeHUsI IPOMEKYTOYHOMH ATTeCTALUHN

[TpomesxyTouHas arTecTanus Mo AUCHUILINHE TPOBOIUTCS B (hOpME IK3aMeHa.

K cpaue sk3aMeHa JTOMYCKalOTCSI CTYJIEHTHI, BBINOJIHMBIINE BCe (HOPMBI TEKYIIETO KOH-
TPOJIS.

DK3aMeH IMpelycMaTpuBaloT BBIOOPOUHYIO TPOBEPKY OCBOEHUS MPEAYCMOTPEHHBIX 3JIEMEH-
TOB KOMIIETEHLIUN ¥ KOMILJIEKTYIOTCSI TEOPETUYECKUMHU BOIIPOCAMH.

[Tpu cpaue sk3aMeHa CTYAEHT MOJy4aeT TPU BOMPOCA U3 MEPEUHs] BOIPOCOB, BpeMsl MOAro-
TOBKHU CTYJEHTA K YCTHOMY OTBETY - 10 30 MuH.

[Tpumep BapraHTa BOIMPOCOB HA HK3aMEHE:

Bapuant Nel
1. CoortserctBus. OnpeneneHrne COOTBETCTBHL, 00PaTHOE COOTBETCTBHE.
2. CoseprieHHast IU3BIOHKTUBHASI HOpMasbHas (popma. byneB ky0

3. bynesa anreOpa 111 ABOMYHBIX BEKTOPOB.



http://media.technolog.edu.ru/

@DOHJ1 OLIEHOYHBIX CPEJCTB IO JUCLUILINHE IpeacTasiieH B [Ipunoxenun Ne 1.

Pe3ynbrarhl OCBOCHUS JUCLUIIINHBI CYATAIOTCS JOCTUTHYTBIMH, €CIIU Ul BCEX JJIEMEHTOB
KOMIIETEHIUH JOCTUTHYT IIOPOrOBBIN YPOBEHb OCBOCHUS KOMIIETCHILIMU HA JAHHOM JTale — OLEHKa
«YZOBJIETBOPUTEIILHO.

7. llepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX /IVISl OCBOEHUS THCHHUILIMHBI
a) meyaTHbIE U3AHUSL:

1. Xanumon, B.M. IlpumeHeHHe METONUKH CETEBBIX IPaUKOB B aBTOMATU3HUPOBAHHOM IIPO-
ekThupoBaHuu: yuyeoHoe nocodue / B. M. Xamumon, T. b. Yuctsakosa, JI.®D. Konecnuk,- Mu-
HUCTEPCTBO oOpaszoBanus W Hayku Poccuiickori @eneparuu, Cankr-IlerepOyprckuii rocy-
JAPCTBEHHBIM TEXHOJIOTMYECKUH MHCTUTYT (TeXHHUYecKui yHuBepcuteT), Kadenpa cucrem
ABTOMATU3UPOBAHHOTO  TPOCKTUpOBaHUsS W  ympaBieHus. —  Cankr-IletepOypr:
CIIGI'TU(TY), 2009.-54 c..

2. Poros, A. 10. I'padhoBbie MeTONBI aHANIM3a B TUCKPETHOM MaTeMaTHKe: yueOHOe mocodue /
B.U. Xanumon, O. B. Ilpocturenko, A. KO. Poros.- MuHucTepcTBO 00pa3oBaHus U HAYKH
Poccuiickoit ®enepanun, Cankt-lIleTepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTHYECKHMA
UHCTUTYT (TexHuyeckuii yHuBepcuter), Kadempa cucrem aBTOMaTU3UPOBAHHOTO
npoekTupoBanus u ynpasienus. — Cankr-IlerepOypr: CIIOI' TU(TVY), 2012.-87 c.

0) 2JIeKTPOHHBbIE y4eOHbIe U3IAHUS:

1. TIpocrutenko, O. B. MoaenupoBanue TUCKPETHBIX CUCTEM Ha OCHOBe ceteid [letpu: yued-
Hoe mnocobue / B.M. Xamumon, O. B. [Ipocturenko, A. FO. Poros.- Munucrepctso obpa-
30BaHud 1 Hayku Poccuiickoit denepannu, Cankr-IlerepOyprekuii rocy1apcTBEHHBIN TeX-
HOJIOTHUECKUI MHCTUTYT (TeXHUYecKuil yHuBepcuter), Kadenpa cucremHoro anamusa u
uHdopmarmonHbix TexHoioruit. — Cankr-Ilerepoypr: CIIGITU(TY), 2017.- 69 c. //
CII6I'TU. Dnextponnas 6ubmmoreka. — URL: https://technolog.bibliotech/ru (mata o6pa-
menns : 25.03.2021). Pexxum goctyna: Ajist 3aperucTpUpOBaHHbIX MMOJIb30BATEICH.

2. Xamumon, B.U. luckpernas marematuka. (Teopust MHOXKeECTB, onepanuu Ha rpadax, Oye-
Bbl QyHKuMH): yueOHoe nocobue / B.M. Xamumon, O. B. Ilpocturenko, A. HO. Poros.-
MunuctepctBo oOpazoBanus u Hayku Poccuiickoit ®enepauun, Cankr-IlerepOyprexuit
roCy/1apCTBEHHBI TEXHOJOTHYECKUM MHCTUTYT (TeXHUYecKuil yHuBepcurer), Kadenpa cu-
CTEeM AaBTOMATHU3UPOBAHHOTO TMPOEKTUpoBaHUs U ynpasineHus. — Cankrt-IlerepOypr:
CIIoI'TU(TY), 2009.- 57 c. // CIOI'THU. DOnexrponnas Oubmmorexka. — URL:
https://technolog.bibliotech/ru (mata o6pamenus : 25.03.2021). Pexxum nocrymna: uist 3ape-
TUCTPUPOBAHHBIX M1OJIb30BATEIEH.

8. IlepeyeHb 3JIEKTPOHHBIX 00pa30BaTeIbHbIX PeCypcoB, HEOOXOAMMBIX /JI51 OCBOEHUS
AUCHHUIINHBI

yueOnbIii ian, PITJ] u ydeOHO-MeToauueckue marepuainsl: hitp://media.technolog.edu.ru
ANEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:
«DNeKTPOHHBIN YnuTanbHbIN 3a11 — bubnmmoTex» https://technolog.bibliotech.ru/;
«JIanby https://e.lanbook.com/books/.



http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

9. MeToanuyecKkue YKazaHud AJad oﬁyqamumxca 0 OCBOCHHUIO JUCHUIIJIHHBI

Bce Buapl 3aHaTH mo aucuuiuinHe «JlMCKpeTHas MaTeMaTHUKa» IPOBOJSATCS B COOTBET-
cTBUM c TpeboBanusamu cienyromux CTII:

CTII CII6I'TH 040-02. KC YK/IB. Buasr yueonsix 3ansatuid. Jlekuus. Oomme TpeboBanus;

CTO CII6I'TH 018-2014. KC YK/IB. Buasl yueOnbIx 3ausTHi. CeMHUHAPHI U PAKTHYECKUE
3aHATUA. O01ue TpeOOBaHUs K OPraHU3alMK U IIPOBEJCHHUIO.

CTII CII6I'TH 048-2009. KC YKB/. Buasl yueOHbIX 3anatuii. CaMocTOsTEIbHAS TIIaHU-
pyemas pabota cTyaeHToB. O6mue TpeOoBaHUs K OpraHU3allK U IPOBEIECHUIO.

[TnanupoBanue BpeMeHH, HEOOXOAMMOTO Ha M3YYEHHUE JAaHHOW TUCIMILIMHBI, JIydlle BCEro
OCYILECTBIIATh Ha BECh CEMECTP, NPelycMaTpuBas IPU 3TOM PETyJISIpPHOE TOBTOPEHUE POHICHHOTO
Marepuarna.

OCHOBHBIMHU YCIIOBHSIMU MPABWIIBHOW OpraHu3aluy y4eGHOro mnpouecca ajas CTYACHTOB sB-
JseTCS:

IUIAHOBOCTh B OpraHU3alUyU Y4eOHON paboThl;

Cephe3HOE OTHOIICHHUE K N3YUYEHHUIO MaTepUaa;

HOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3ansATHS CTYACHT MOJDKEH MPHUXOIUTh, MMesl Oarak 3HaHW M BOIIPOCOB T10 YK€ W3YYCH-
HOMY MaTepuaiy.

10. Ilepeyenb MH(OPMAIHOHHBIX TEXHOJIOTHIi, HCMOJb3yeMbIX MPH OCYLIECTBJIECHUH
o0pa3oBaTe/IbHOIO NMpouecca N0 JAUCHUIINHE

10.1. UudopManoHHbIE TEXHOJIOTHH

B yuebGHOM mpouecce Mo AaHHOM TUCHMILIMHE MPEIyCMOTPEHO HMCIOJIb30BaHHE MH(pOpMa-
LIMOHHBIX TEXHOJIOTHI:

YTEHHE JIEKIUI C UCIIOJIB30BAHUEM CIIANI-TIPE3CHTALINMN;

B3anMo/eiicTBre ¢ oOyuarommmucs nocpeacrsom SNOC.

10.2. IIporpammHoe obecneyeHune
[Tporpammer MathCad, Microsoft Office (Microsoft Word, Microsoft Excel,).

10.3. ba3bl JaHHBIX ¥ HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI
CnpaBouHo-niouckoBas cucrema «Koncynbrant-Ilmrocy

11. MarepuanbHoO-TeXHUYecKasi 0a3a, HeoOXoaMMasi JJisl OCyLIeCTBJIeHUsI 00pa3oBa-
TEeJIbHOI'0 NMpoLecca no TUCIHUILINHE.

21.]'[5{ BCACHUA JICKIUOHHBIX W MPAKTHYCCKUX 3aHATHH HCIIOJIB3YECTCA KOMHBIOTepHLIﬁ KJ1acc,
OCHaHICHHBII‘;I OG’LCI[I/IHGHHBIMI/I B CCTh NCPCOHAJIBHBIMU KOMIIBKOTCpAMU, O60py,ZLOBaHI/IeM n TCXHHU-
YECKUMHU CpCACTBAMU O6yquH$[ Ha H€06XOI[I/IMO€ KOJIMYECTBO ITOCAA0OYHBIX MECT.

12. Oco0eHHOCTH OCBOEHMHS AUCHUIIVIMHBI MHBAJIUAAMHU U JITUIHAMHU C OrPaHUICHHBIMH
BO3MOKHOCTSIMH 3/10POBbAI.

JUis  MHBAIMAOB MW JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH YdeOHBbIE TMpOIecc
ocymiecTBisiercss B cootrBercTBUM ¢ [lonmoxkeHnem 00 opraHuzanuu ydeOHOro mporecca s
o0y4eHMs HWHBAIMJOB U JIML C OrPAaHUYEHHBIMH BO3MOKHOCTAMH 370poBbsi CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopom 28.08.2014 r.
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[Ipunoxenne Ne 1
K paboueil mporpamme JUCLUILUIHHBIL

DoH/1 OLIEHOYHBIX CPEICTB

AJIS IPOBEACHUS l'lpOMe)KyTO'lHOﬁ aTTeCTallii 110
AUCHHUIIJINHE «I[I/ICerTHaSI MaTeMaTHKa»

1. Ilepeyenb KOMINETEHIUI M 3TANOB X (P)OPMHUPOBAHUS.

HNupexc Jran ¢gopmupo-
! Coaepxanue (bopmup
KOMIEeTeHIHH BaHMA
OIIK-2 CnocoGen GhopMynupoBaTh 3a/1a4u NPoPeccuoOHAIbHON MIPOMEKYTOUHBIN

JIeSATETLHOCTH Ha OCHOBE 3HAHHM MPO(QUIBHBIX Pa3/eioB
MaTeMaTHYECKUX U €CTECTBCHHOHAYYHBIX JUCIUILIHH
(MopyIeit)
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2. Iloka3arean u KPpUTEPUHU OLICHUBAHUA KOMIIeTeHIIHI Ha PA3JHYHBIX Talax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJa on¢cHuBaHus

Kon u HanmenoBanue | Ilokasarenu copMupoBaH- Kpurepuii YpoBHU c(HOPMUPOBAHHOCTH
HHIMKATOpa NOCTH- HOCTH (IECKPHIITOPHI) OIICHUBAHUA (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
PRCHIA KOMHCTCHIHH «YJIOBJICTBOPHUTEIHEHOY «XOPOIIIOY» «OTITUYHOY»
(TIOpOTOBBIIN) (cpemuuit) (BBICOKHI)
OIIK-2.2 [Tepeuuncnsier criocoObl [TpaBwibnbiit | [lepeuncnser ciocoOb! [Tepeuncnsier criocoObl 3a- | YBepeHHO U 0e3 ommrOoK
[IpuMeHenue MeTo- | 33JaHMS, CBOWCTBA MHO- OTBET Ha BO- 3aJIaHMsl, CBOMCTBA MHO- | JIaHHSI, CBOMCTBA MHOXKECTB, | IEPEUUCIISAET CITOCOOBI
JI0B JINCKPETHOH Ma- | KECTB, OTHOLICHHUI, npocbl  Nel- ’KECTB, OTHOIIICHHU, OTHOILICHUHU, QYHKIHHN U 3aJlaHus1, CBOMCTBA MHO-

TEMaTUKH TIPH pa3-
paboTke moaenein
CJIIOKHBIX CHCTEM U
IIPOrPaMMHOI'0
obecneueHus

byHKIMI 1 0TOOpaXKeHUi
(3H-1);

15 k sx3ameny

byHKIMI 1 0TOOpaXKe-
HUU ¢ OmMUOKaMu

oToOpakeHHU# 6e3 OImmooK,
HO HE MOKET YETKO BbIJIE-
JIUTH CBOMCTBA

¢GyHKIUI 1 0TOOpaskeHU I

’KECTB, OTHOLICHUH,
GyHKIUH 1 0TOOpasKkeHUI
IPUBOJHT IPUMEPHI Ma-
TEMAaTUYECKOTO MPeJi-
cTaBJIeHUs B (hOpMaIH30-
BaHHOM BHJIE

[IpaBuiibHO BBIOMpAET Ka-
HOHUYECKHE (POPMBI
MIPEJICTaBICHUS, METO/IBI
npeoOpa3oBaHus U MUHU-
MU3alHU OYyIEeBBIX

dynuwii (3H-2);

IIpaBunbHBIN
OTBET Ha BO-
npocbl  Nel6-
24 K 5K3aMeHy

[aer onpenenenus u 3a-
MUCHIBACT (hOPMYJIBI Ka-
HOHHUYECKOTO TIPE/ICTaB-
JeHus OyJeBbIX pyHK-
1WA, HO PeoOpa3oBaHUs
Y MHHUMU3AIHIO STHX
(GYHKIMI HE MOXET cie-
JIaTh B MIOJTHOM 00BbeMe

[aer onpeneneHus u 3amnu-
ChIBaeT (pOpMyJIibl KAHOHU-
YECKOTO MPEICTaBICHUS
OyneBbIX (GYHKLHUH, HO TIpe-
0o0pa3oBaHUs 1 MUHUMH3a-
LU0 3TUX (PYHKIMH J0myc-
KaeT He3HAYUTEIbHBIE 0-
I'PEIIHOCTH

VYBepeHHo u 6€3 ommndoK
JIaeT OIpeIeNICHUs U 3a-
NUCBIBAET (POPMYJIbI Ka-
HOHUYECKOT'0 MpeIcTaB-
neHust OyneBbIX QyHKIUH,
6e3 omunboK peanu3yer
npeoOpa3oBaHUs 1 MUHU-
MH3AIHI0 9TUX QYHKIUH

[IpaBuibHO BEIOMpaAeET Me-
TOJIbI OCYILIECTBIICHHUS
oreparuii HaJ rpadamu U
BBITOJIHEHUS KOJIHYe-
CTBEHHBIX OIIEHOK MX Xa-
pakrepuctuk (3H-3)

[IpaBunbpHBII
OTBET Ha BO-
npocbl  Ne32-
44 51 k nk3a-
MEHY

Nwmeer npeacrasieHue o
rpadoBbIX METOAAX HC-
CJIEIOBAHUS CTPYKTYP-
HBIX MOJEJIEH CII0KHBIX
CHUCTEM, OJHAKO JOIIyC-
KaeT OIIMUOKHU B IpUMe-
HEHUU 3TUX METOA0B

[IpaBuiibHO BRIOMpAET T'pa-
(oBbIE METOIBI AJIST MOJIE-
JUPOBaHUS U aHATN3a
CTPYKTYPHBIX MOJIeIeH
CJIOXHBIX CHCTEM, HO IIPH
ATOM JOIYCKAeT HE3HAUU-
TETbHBIE OITMOKU B pacye-
Tax.

[IpaBunbHO BeIOMpaeT
rpadoBbIE METOJIBI JJIS
MOJIETUPOBAHUS U aHAJHU-
3a CTPYKTYPHBIX MOJENEN
CJIOKHBIX CUCTEM, I'pa-
MOTHO OOBSICHSIET IpUMeE-
HUMOCTb Ka)KJIOTO METO/1a
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[IpaBuUIEHO 0OBSACHSIET [TpaBunenbiii | [Iyraercs B npuMenumo- | C HEOONBIIMMH MOJICKA3- [IpaBriIbHO CaMOCTOSI-
HCII0JIb30BAHNE METO/IBI OTBET Ha BO- CTH Pa3JIMYHbIX METO/Bl | KaMM NPaBUJIBHO JAET ca- TEJbHO OLICHUBAET pas-
JUCKPETHOM MaTeMaTUKH | TIPOCHI JTUCKPETHONH MaTEeMAaTUKH | MOCTOSTEIbHYIO OLIEHKY JUYHbIE

npu pa3padboTke cnoxHbIX | Ne25,26, 28- | mpu pa3zpaboTke Cl0oX- Pa3IMYHBIM METOJaM JTUC- | METOJbI IUCKPETHOM Ma-

CHCTEM U MPOrPAMMHOTO
obecnieuenus (Y-1);

31 k sK3amMeHy

HBIX CHCTEM U TIPO-
IrPaMMHOTO O0ecTieueHus

KPETHON MaTeMaTHKH IIPH
pa3paboTKe CII0KHBIX CH-
CTE€M H POTrPaMMHOTO

TEMaTHKHU IpU pa3zpaboTke
CJIOKHBIX CUCTEM H IPO-
rPaMMHOTO O0ecreueHus

obecrieueHHs ¥ MOXKET IIPUMEHUTH HX
Hemonctpupyet HaBbika- | [IpaBunbHbiii | IMeer cnaObie HaBBIKK JleMOHCTpHUpYET HaBBIKH be3 nmonckaszok nmpenoga-
MU HCIIOJIb30BaHUs METO- | OTBET Ha BO- UCIIOJIb30BaHUSI METOJIOB | UCIIOJIb30BAaHUSI METOJIOB BaTels IEMOHCTPUPYET
JIOB JIACKPETHON MaTeMa- | IPOCHI JTVICKPETHOW MaTeMaTHKH | JUCKPETHONH MaTeMaTHKH yBEpEHHbBIE HABBIKH BJIa-
THKH [PH pa3paboTKe Ne27, 45-50 k | npu aHanu3e U CUHTE3€ | MU aHAJIM3€ U CUHTE3€ JICHUS] METOJaMH JTUC-
CTPYKTYPHBIX MOAENIE DK3aMEHY CTPYKTYPHOTO MOJICTH- | CTPYKTYPHOTO MOJIEIIUPO- KPETHOI MaTeMaTUKU

WH(POPMAIIMOHHBIX CH-
CTEM M IIPOrPaMMHOTO
obecneuenns (H-1)

poBaHUA CIIOKHBIX CH-
CTEM

BaHUs CIOXHBIX CHCTEM, HO
nomnyckaet 1-2 ommoku

IIPU aHAJIHU3E U CUHTE3e
CTPYKTYpPHOT'O MOJAEINPO-
BaHUS CIIOXKHBIX CHCTEM,

[Mkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
[To mucHMIIMHE MPOMEKYTOUHAs aTTECTAIMsI TIPOBOIUTCS B JOPME dK3aMeHa, IKajia ONCHUBAHMS — OaJlIbHasl (KOTIIMYHOY, «XOPOIIOY, «y/10-
BJICTBOPUTEIILHOY, KHEYIOBICTBOPUTEIILHOY).
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3. TunoBbIe KOHTPOJIbHbBIC 3aJaHUA /18 MPOBCACHUSA leOMC)KyTO‘lHOﬁ aTTeCTalluu

BonpochI 1J151 OlleHKH 3HAHUIA, YMEeHH U HABBIKOB, CGOPMHPOBAHHBIX y CTY/IEHTA 110
rkomunerenuuu OIIK-2:

MHoxectBa 1 noaMHokecTBa. CriocoObI 3aaHUS MHOKECTB.
Omnepanuu HaJ MHOKecTBaMu. [luarpammbl Benna.
CueTHBIE U HECUETHBIE MHOKECTBA.

A

B3anMHOO1HO3HAUHOE COOTBETCTBUE MEXK/ly MHOKECTBAMU. BEpXHss U HYXKHASA I'paHULA

MHOX€ECTBA.

5. VYHuBepcanbHOE MHOXKECTBO. JIONOJTHEHNE MHOXKECTBA, pa30neHe MHOKECTBA.

6. YmopsmoueHHOE MHOXKECTBO. [IpsiMoe mpon3BeIeHNe MHOKECTB.

7. CootserctBusi. OnpeeneHne COOTBETCTBHS, 00paTHOE COOTBETCTBHE.

8. Oto0paxeHus: U UX CBOMCTBA, OTOOPAKEHHS 33aJaHHbIE HA OJJHOM MHO>KECTBE.

9. Omnpenenenue QyHKIIHUH.

10. O6partHas ¢hyHKIUSA, GYHKIUS BPEMEHHU.

11. [lonstue pynkuunonana. [lonstue oneparopa.

12. CBoiicTBa OTHOIICHUH.

13. OTHOMIEHUE SKBUBAJICHTHOCTH.

14. OTHouieHue nopsaKa.

15. bynean

16. Jlornyeckue ¢pyHkumun. CrocoObl UX MPEICTABICHHUS.

17. Ilpumepsl TOrHUeCKUX (PyHKIHH.

18. Cynepnosunuu u GOpMyIIbI.

19. byneBa anre6pa QpyHKUNI 1 SKBUBaJIEHTHbIE TPEOOPa30BaHMs B HEH.

20. CoBeplieHHas IU3bIOHKTUBHAS HOpManbHas ¢popma. bynes kyo0.

21. DxBuBaNeHTHBIC TpeoOpazoBanus B byneBoii anredpe, a UMEHHO yrnpolieHue GopMyIL.

22. IlpuBenenne K AM3BbIOHKTUBHOW W KOHBIOHKTUBHOW HOPMAaJIbHOM (opMme.

23. Kapter Kaprno. MuanMu3zanust yHKIHA.

24. MuHMMH3a1us He TOTHOCTHIO ONpPeAeNEHHBIX (YHKIMN C HCIIOIh30BaHEM KapT KapHo.

25. Bynesa anreOpa u1st IBOUYHBIX BEKTOPOB.

26. OYHKIMOHAIBHO MOJIHbBIE CUCTEMBI.

27. Cxembl U3 QYHKIIMOHAIBHBIX 3JEMEHTOB.

28. Yto Takoe cinoxkHas cucrema? UTo Takoe CTPYKTypa CI0kHOH cuctemsl? [Ipusenute npu-
MEpBI CII0KHBIX CHCTEM.

29. Kakune criocoObI Iipe/ICTaBIICHUs CIIOKHBIX crcTeM Bel 3HaeTe? Pacckaxkure o Hux. B yem
UX JOCTOWHCTBA U HEJIOCTATKHU?

30. Yro takoe rpad, moarpad, cyrpad? Kaxue rpadsr 6p1Bator? [IpuBennurte npuMepsl.

31. Kakue TunuyHbIe OMIMOKK BOSHUKAIOT B CTPYKTYPE CHCTEMBI M B YeM OHH 3aKITFOYAFOTCS?
MeToabl MX HaX0X/A€HUS ¢ ToMoIIbIo TpadoB. [IpuBeanTte npumepsl.

32. Yro Takoe BepIINHA-UCTOK, BEPIINHA-CTOK, U30JIUPOBAaHHAs BEPIIMHA, BUCSYAs BEpIINHA,
peryssipHasi BepIIMHa, EeTJIs, KpaTHas Jyra, IpOTUBOIIOJIOKHAS 1yra, OKPEeCTHOCTh Bep-
IIMHBI, CTETIEHb, MTOJTyCcTeNeHb BepiuHbl? [IpuBeanuTe npumep.

33. Uto Takoe mapmpyt? Knaccudukarus mapmpyros. Oneparys KOMIO3UIIUH. MeTo

OIpeIeNIEHUs] KOJIMYECTBA MapLIPyTOB.
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34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.

51.

Urto Takoe Mapuipyt? Onepanusi KOMIO3UIUHA MapiIpyTOB U MHOXKECTB MapuIpyToB. Me-
TOJ NIEpEUYUCIIEHUs MyTel U uuMKIoB. [IpuBenure npumep.

UYro Takoe nyTh U LUKI? Metoa nepeuncienus nytei u nukios. [Ipuseaure npumep.
UYro Takoe 3i1epoBble U TaMUIIBTOHOBBI ITYTH U UKJIbI? Kak OHU CBSI3aHBI CO CIIOKHBIMHU
cucremamu? [IpuBeaure npumepsl.

Yo Takoe JOCTUKUMOCTD BEPIINH, MHOXKECTBO BIUAIOIIUX U 3aBUCAIIUX BEPIINH, B3aUM-
Hasi JOCTHM>KMMOCTb, MaTpHIIA JOCTHXKUMOCTU? MeToz onpeeneHus JOCTHKUMBIX BEp-
mvH. [IpuBenure npumep.

Yro Takoe cuibHAsi KOMIIOHEHTA CBA3aHHOCTH, €€ XapaKTEPUCTUKHU U KaK OHA CBSA3aHA CO
CIIOKHBIMU cucTeMaMu? MeTo1 HaX0KJIEHUS! CUIIBHBIX KOMIIOHEHT CBs3aHHOCTH. [IpuBe-
JIUTE IIPUMED.

Uro Takoe mopsIKoBbIe YPOBHU rpada M Kak OHa CBA3aHa CO CIIOKHBIMU cucTeMamu? Me-
TOJI pa3OueHus rpada Ha MOPsIKOBBIe ypoBHU. [IpuBenuTe mpumep.

Yo Takoe HEe3aBUCUMOE MOJMHOKECTBO, €r0 XapaKTEPUCTUKHU U KaK OHO CBSI3aHO CO
cinoxHbIMU cucteMaMmu? [IpuBenure npumep.

Yro Takoe KIIMKa, €€ XapaKTEPUCTUKU U KaK OHA CBsI3aHa CO CJIOKHbIMU cucteMamu? [Ipu-
BEJUTE NIPUMED.

Kakwue cioco0sl 3aganust paccrosiHust Ha rpade Bol 3Haere? Onummre X TOCTOMHCTBA U
HEJ0CTATKU, MeToI HaxOKAEHUs KpaTyaillero pacCTOSHUS MEXY ABYMs BEPIIMHAMM,
[IpuBeauTe nmpumep.

Kakwue criocoOsl 3aanus paccrosiuust Ha rpade Bol 3HaeTe? OnuimTe UX T10CTOMHCTBA U
HEZO0CTaTKU. MeTo HaxOXACHUs IEPEBA KpaTYalIlInX pacCTOSHUM C KOPHEM B 3aJaHHOMN
BepunHe. [IpuBeaure npumep.

Kparuaiiime paccrosHus Ha rpage 1 UX CBs3b CO CI0KHBIMH cucTeMaMu? MeToj Bblunc-
JIeHUs KpaTyalInX pacCTOSHUIH 10 KOJIMUYECTBY JIyT MEKIAY BCEMU ITapaMu BEepIIMH Ipada.
Marpuna kpaTyaiiux paccrossuuii. [Ipusenure npumep.

UTto Takoe SKCLIEHTPUCUTET BEPILIMHBL, Palnyc U AUaMETp rpada, LIeHTp U nepudepus Ha
rpade? Kak oHu cBs3aHbI cO ClIoKHBIMU cucTeMaMu? [IpuBeanure npumep.

Uro Takoe UHJEKC N30BITOYHOCTH I10 CBSI3SM, CTENIEHb LIEHTPAJIILHOCTU U KaK OHU CBSI3aHbI
CO CJIOXHBIMU cuctemMamu? [IpuBenuTe npumepsl.

Yro Takoe cnoxHOCTh CTpyKTyphl? Kak oHa Beruncnsercs. [Ipusenure npumep.

Yo Takoe TOYKU COWICHEHHUS U BUCAYME BEPIIUHBI B rpad)e U KaKk OHU CBSI3aHBI CO CIIOXK-
HbIMU cuctemamu? [IpuBeaure npumep.

Yto Takoe paHr 3JIEMEHTa U JUIsl YETO OH MCIIOJIB3YETCS B CIOKHBIX cUcTeMax? MeTon Bbl-
yucnenus. llpuBeaure npumep.

Yro Takoe cBepTKa rpada, kKak OHa OCYIIECTBIISETCS U KaK OHa CBSI3aHa CO CJIIOKHBIMU CH-
cremamu? [IpuBenure npumep.

MatpuuHsle criocoObl pecTaBieHus rpada.

[Ipu cnaue sk3aMeHa, CTYJIEHT MOJIY4YaeT TPU BOIPOCa U3 NMEPEUHs], IPUBEICHHOTO BhIIIE.
Bpems moAroToBKU CTyJ€HTAa K yCTHOMY OTBETY Ha BONPOCHI - 10 30 MUH.
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TeMbl u conep:kaHNe KOHTPOJIBLHBIX padoT

Koumponvnan paooma Nel

Hcnonb3ys quarpammsl Ditnepa-Bena npeactaButb MHOXKECTBO M .
Hcnonb3ys anredpy MHOKECTB, YIIPOCTHTD MTPEICTABICHHBIC BHIPAKCHHS

1.1 ((AUB)YNC)\D=M
1.2 (A\B)UC=M
1.3 ((ANB)NC)UD=M

Konumponvnas paboma N2

st rpada, mpeacTaBIeHHOr0 MaTpULIEH HHIMACHTHOCTH, U300pa3uTh €ro rpauyecku 1 IO-
CTPOUTH MaTPUIy CMEKHOCTH. SIBIsieTcs i1 AaHHBIN rpad >1HnepoBbIM?

1010100
010006001
11 0000O0
0011000
0 000O0T11
0001110

Konmponvnaa paboma Ne3

Onwupasich Ha 3aKOHBI OyJIeBOW areOpbl, BHIOIHUTE SKBUBAJICHTHBIE TPe0Opa3oBaHus
anredpanvdeckux BhIPAKEHUI:

a&((@a&b)vd&c)v(bv(c&d))
4. MeToauyeckue MaTepHuaJibl 1Jisl onpe/iesieHUs: POLeAYpP Ol eHMBAHUS 3HAHMI, yMe-
HHUH M HABBIKOB, XapAKTEPHU3YIOIIHUX 3TaNbl (POPMUPOBAHUA KOMIIETEHIHH.

[IpomexyTodHast aTTecTaIus Mo AUCIUIUIMHE MPOBOJAUTCS B COOTBETCTBUU C TPEOOBAHUSAMU
CTII CTO CIIGI'TU (TY) 016-2015. KC YK/IB Ilopsiaok nmpoBeieHus: 324€TOB U IK3aMEHOB.
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