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1. IEJIM ¥ 3AJTAYM OCBOEHUS JUCIHUTIINHBI (MOIY.JISA)

1.1. Heab0 0OCBOeHUS IMCHUILUIMHBI (MOAYJs1) «/[UCKpeTHas MaTeMaTHKa» SIBISETCS
O3HAKOMJICHHUE CTYJEHTOB C BaXKHEUILIMMU Pa3/ielIaMu JUCKPETHON MAaTeMaTUKH, €€ POJIM U MECTA B
CHUCTEME HayK, pa3BUTHE aOCTPAKTHOTO MBIIIJICHUS, 00IIeH MaTeMaTHYeCKOW U WH()OPMAITMOHHOM
KYJBbTYpPbl MBIILJICHHUS.

1.2. 3apa4u ocBOCHUSA IUCHUILIHHBI (MOYJIfA):

e chopMUpOBaTH 3HAHMS O TUCKPETHBIX CTPYKTYypPaxX JaHHBIX;

® pa3BUTh HABBIKU PEATM3ALUU KIIACCUYECKHUX aJTOPUTMOB IIPH PEUICHUHU TPAKTUYECKHUX 3a/1a4;

® Hay4uTh BBIOMpATh APPEKTUBHBIE CIOCOOBI XpaHEHHs] TpadoB B KOHTEKCTE MMOCTABJICHHBIX
3ajad;

® [OJITOTOBUTH K U3YUYECHUIO JPYTUX JTUCIUIUIMH.

2. MECTO JJMCUMILIAHBI (MOYJIS) B CTPYKTYPE OIION

2.1. Y4yeOHas aucuunauHa (MoayJab) «JluMCKpeTHass MaTeMaTHKa» OTHOCHUTCS K YacTu
y4eOHoro miaHa, GopMUpyeMoi y4aCTHUKAMHU 00pa30BaTeIbHbIX OTHOIICHUH.

2.2, Jloia u3y4yeHusi JaHHOH yuyeOHOM JUCHUNIMHBI (MO1YJIs1) HEOOXOAUMBI CJeAyIoLIHe
3HAHMS, YMEHHS, HABBbIKH, (opMHUpyeMble NpPeAlIeCTBYOIMUMHA y4eOHbIMU IMCUMININHAMHA
(MopyJsimm):

e Jluneiinas anreOpa,
e MaremaTUYECKUN aHAINS.

3HaHMA. WIKOJBHOM TporpaMmbl IO MaTeMaTUKe, OOIUX TOHATUH U (PakTOB U3
MaTEMaTHUYECKOIo aHaJIn3a, alnreopsl.

YMeHusi: NOpPOBOJUTH MAaTEMATUUYECKHE PACCYXKICHUS, IPUMEHATh MaTeMaTH4YEeCKUe
METO/IBI.

HaBbIKH: IpaKTUYECKOT0 UCIOJIb30BAaHUSI MATEMAaTUYECKUX METO/IOB IIPU PEILICHUH 3a]ad.

2.3. Iocaenywuiue yueoHble TUCHUILUINHBI (MOAYJIHN) U (MJIN) MPAKTHKHU, JIs1 KOTOPBIX
HE00XO0AUMBbI 3HAHHWS, YMEHHs, HABBIKH, (popMHpyeMble NaHHOH Y4eOHOH IMCHMILIMHON
(MoayJiem):

e Teopus CI0KHOCTH,
e baspr JaHHBIX,
e AHanu3 JaHHBIX.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS 1O JUCHUIIJIMHE (MOAYJIIO)

[Tpouecc wm3ydeHHs AUCUMIUIMHBI (MOJYJIs) HallpaBl€H Ha (OPMHUPOBAHUE 3JIEMEHTOB
cienyromux komrnereHuuil B coorserctBur ¢ ®I'OC BO n OIIOIT BO no naHHOMY HanpaBiIeHHIO
MOATOTOBKHU (CMEIUATBEHOCTH):

a) oowenpogheccuonanvuvix (OIIK):
o CIOCOOEH MPUMEHSITH (PyHIaMEHTAIbHBIC 3HAHUS, IOJTyUYEHHBIE B 001aCTH MaTEMaTHIECKUX
U (MJIM) €CTECTBCHHBIX HAYK, M HCIIOJIb30BaTh UX B IipodeccuonanbHoi nestenbHocTH (OITK-1);

0) npogheccuonanvnuix (I1K):
o [1K-8: cHocoOHOCTP TIOHMMATh, COBEPHICHCTBOBATH H INPUMEHSATH COBPEMEHHBIN
MaTeMaTUYeCKUi anmnapar.

Tab6umnna 1 — JlekoMno3unusi pe3yJbTaToB 00y4eHHs

Kona n sanmeHnoBanue [InaHnupyemMbie pe3yabTaThl 00yUeHHs 0 TUCIUIUTHHE (MOAYJIIO)
KOMIETEHIINU 3uath (1) Ywmers (2) Bnanets (3)
OIIK-1. Crocoben | MOIIK-1.1.1 obnamaer | MOIIK-1.2.1 pewats | MOIIK-1.3.1 HMeEET
HpI/IMeHﬂTB 6330BLIMI/I 3HaHUAMU, CTaHHapTHBIC HaBbIKHU BI)I60pa METOOA0B




Kox 1 HanmenoBsanue

[Inanupyemble pe3ynbTaThl 00YUYSHHsI 10 IUCHUIUIMHE (MOIYJIIIO)

MPUMEHATH COBPEMEHHBIN
MaTeMaTHYeCKUM anmnapar

KOMIETEHIINU 3uats (1) Ymers (2) Bnagets (3)
(byHIaMeHTaIbHEIC HOJyYSHHBIMH B 00JacTH | mpogeccuoHaIbHbIe penieHus 3amaq
3HAHMS, MOJYYCHHBIE B | MaTeMaTHYecKuX M (WIM) | 3aJadydl C [PHUMEHEHHEM | NpodecCHOHAIBHOM
00JIaCTH MAaTEeMaTHYECKUX | ECTECTBEHHBIX HAYK MaTEeMaTHYCCKUX U | ICATEIHHOCTH Ha OCHOBE
U (WIM) eCTeCTBEHHBIX €CTECTBEHHOHAYYHBIX TEOPETHYCCKUX 3HAHUI.
HayK, U HCIOJb30BaTh UX 3HAHHR
B npodeccuoHanbHOM
JICATEIbHOCTH
I1K-8. Crnoco6nocts | MIIK-8.1.1 ocHosuele | MUIIK-8.2.1 pewars | UITK-8.3.1 HaBBIKaMU
MNOHUMATh, TOHSITHSI JUCKPETHOH | 3aJa4yi KOMOMHATOPUKH M | MCIOJB30BaHus  rpados
COBEpPLICHCTBOBATh U | MaTeMaTHUKH. TEOPHU MHOXECTB. Opd  pemieHuH  3ajad

JIUCKPETHON MaTEMAaTUKH.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

O0veM aucIUIUIUHBL (MOAYJIA) BO 2 CEMECTPE COCTaBIsIeT 3 3aueTHbIE €IMHUIIBI, B TOM
yuciie 54 4acoB, BBIJCICHHBIN Ha KOHTAKTHYIO paboTy oOyuaroluxcs ¢ mpernojaBareieM (U3 HUX
18 yacoB —nekuuu, 36 4acoB — mabopatopHbie paboThl), U 54 yaca — HA CaMOCTOSITENIbHYIO PadoTy
oOyyaromuxcs; B 3 ceMecTpe COCTaBIsIeT 3 3aueTHBIE EAWHUIBI, B TOM 4YHclie 54 Yacos,
BBbIJICJICHHBI Ha KOHTakTHYI0 paloTy oOydaroumuxcs ¢ mpernozgasareneM (3 Hux 18 vacoB —
neknuu, 36 dYacoB — saboparopHbie pabOTBI), U 54 baca — Ha CaMOCTOSITEIBLHYIO padoTy
oOyyaromuxcs; B 4 ceMecTpe COCTaBJse€T 3 3aueTHbIE EAMHUIBI, B TOM uyHciae 54 yacos,
BBIJICJICHHBIA Ha KOHTakTHYI0 paboTy oOydwarommxcsi ¢ mpernogasareneM (3 Hux 18 wacoB —
nekuuu, 36 YacoB — sabopaTopHble paboThl), U 54 yaca — Ha CaMOCTOSITENbHYIO paboTy
o0yJaromuxcs; B 3 CeMeCTpe COCTaBIAeT 3 3a4eTHBIC €IUHHIIBI, B TOM 4Kcie 51 yac, BbIIEICHHBIN
Ha KOHTaKTHYIO paboTy oOyuaroniuxcs ¢ mnpernojaBaTeneM (u3 Hux 17 gacoB —nekmuu, 34 yaca —
nabopaTopHblie paboThl), M 57 4aca — Ha CaMOCTOATENBHYIO pab0Ty 00yJaroIInXCs.

Tabauua 2 — CTpyKTYypa U cojiepKaHue TMCUMILITUHBI (MO1YJIs1)

o) KoHnTakTHas Camocr. dopma TeKymero KOHTPOIIs
Paznen, Tema quCTIMITTHHBI (MOTYIIS) § pabora paborta YCIeBACMOCTH, N
’ 3 (B yacax) (dbopma IPOMEKYTOUHOM
Ol n1 [ m3 ]| Jp | KP CP aTTecTaluu
Pazpmen 1. [Ipeamer auckpeTHOMH 2] 2 4 6 Tect. UadopmarrionHoe
MaTeMaTHKH, €r0 OCHOBHBIC 334K U coo01eHne
o0JacTu MpUMeHEeHUs
Paznen 2. DnemMeHTHI TEOpUH 16 32 48 KonrponbHas pabota Nel
MHOKECTB
Paznen 3. KomOuHaropuka 3| 6 12 18 KontponpHas pabora Ne2
Paznen 4. Teopust KonupoBaHUs. 6 12 18 Tect. Mndopmanmonnoe
coo0IIeHne
Paznen 5. DnemenTsI 6 12 18 Konrtponbhas padora Ne3
MaTeMaTHYECKOH JIOTHKH
Paznen 6. 'padnr 41 35 70 147
- Kontponbhas padora Ne4d
5
3auér/aK3amen/
Hroro 71 142 255 .
3a4ér/IK3aMeH
Tadmuuma 3 — MarTpuua CcoOTHeCeHHUsI pa3feioB, TeM Y4eOHOH IMCUMINIMHBI (MOIYJIsA)
U (hopMHUpPYEMBIX KOMIIETCHIIHI
Paszen, Tema Kon-Bo Kox xoMmmnereHuuu OO0uee
JUCITUTLTAHBI (MOIYJIS) 4acoB OIIK-1 I1K-8 KOMIHECTBO.
KOMIIETEHIMH




Paszen, Tema Kon-5o Kox xoMmnereHmu OO0uiee
JUCITUILTAHBI (MOIYJIS) 4acoB OIIK-1 I1K-8 KOHH%CTBOV
KOMIIETEHIIUI

Pazgen 1. IlpeameT nuckpeTHoOM
MAaTEMAaTHKH, €0 OCHOBHEIE 3a/1a4d U 12 + + 2
00J1aCTH IPUMEHECHHSI
Paznen 2. DneMeHTHl TEOPUH MHOYKECTB 96 + + 2
Paznen 3. KomOunaropuka 36 + + 2
Paznen 4. Teopust KoTUpPOBaHMUSL. 36 + + 2
Pazgen 5. DieMeHTH MaTEMATHYECKOM 36 + + 2
JTOTMKU
Paznen 6. I'padst 252 + + 2
Hroro 468 2

KpaTkoe codecpiKkaHue KaxKI0i TeMbl AN CUUILINHbI (MO)Iy.]'Iﬂ)

Paznesn 1. IlpeaMer aMCKpeTHOHl MaTeMaTHKH, €ro OCHOBHbIe 3aJayd M 00J1acTH
NPUMEHEeHHU

Pa3nes 2. DiieMeHTBHI TEOPUM MHOKECTB.

VYHMBepcalbHOE MHOKECTBO. XapaKTepucTHuecKas (MHIUKaTOpHast) QyHKIMS MHOXECTBA.
Onepauuu € MHOXECTBAaMH: JOIOJIHEHUE /IO YHHMBEpPCAJIbHOIO MHOMECTBA, IEpECceUYeHHUE,
00bEeIMHEHNE, PAa3HOCTb, CHUMMETpUYECKas pPa3HOCTb MHOXkecTB. Jluarpammel Oitnepa-BenHa.
OTtHo1IeHHUS.

Paznen 3. KomOunaropuka

BBenenne B komOuHaropuky. OcHoBHbIe onpeneneHus. [logcuer KOMOMHATOPHBIX
00beKTOB. OCHOBHbIE KOMOMHATOPHBbIE METO/bI U KOH(Urypauuu. PeKyppeHTHbIE COOTHOLICHUS.
CymmupoBaHue MociefoBaTeqbHOCTEW. JIMHENHblE pEeKyppeHTHble ypaBHEHUs. Bo3BpaTHbie
YPaBHEHMS; METObl OTHICKAHUS OOILEro U YaCTHOTO PELICHHUS.

BBenenue B TeOpHIO BEPOSITHOCTEM.

Paspnen 5. Teopusi koaupoBanus.

[IpencraBnenne wuHdopmanuu. PaBHOMepHble © HepaBHOMEpHble Koabpl. Koael ¢
obHapy>xeHreM omroOok. Kozpl ¢ Koppekiuei ommoox.

Pa3nes 6. DjieMeHTBI MaTeMaTH4YeCKOI JTOTHKH

Anrebpa noruku. bynesbl pyHkunu. Cymmaropsl. [IM3bI0HKTUBHBIE HOPMaJIbHbIE ()OPMBI U
CXEMbI U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.

Paspnen 7. I'pagsi

OpueHTHpOBaHHBIE U HEOpHEHTHpOBaHHbIE Tpadbl. CrocoObl mnpeacraBiaeHus rpados.
Anroputmsl Ha Tpadax. [locTpoeHne anropuTMOB AJIs pellieHus 3a/1a4 JUCKPETHONH MaTeMaTHKH.

AMOPTH3aLIMOHHBIN aHAIN3.

Teopus rpagos, CeszHocTh B rpadax. I'padsl. [TocTpoenne ocToBHBIX AepeBbeB. OCTOBHbIE
nepeBbsi. CBOHCTBAa OCTOBHBIX JiepeBbeB. TypHHpHL. ['aMUIBTOHOBBEI Ipadbl. DilsIepoBHI rpadsl.
Vknanka rpada Ha mimockoctu. Kparvaiimme nmyTu B rpadax.

Packpacka rpada. O6xox B rmyouny. 3amaua o MakCUMalbHOM mOTOKe. [ToToku. OOXObI.
3azaya 0 mapoCOYETaHHH.

3aaya 0 IMOTOKE MUHHUMAJILHOM CTOMMOCTH. II0TOK MUHUMAILHOU CTOMMOCTH. OCHOBHEIE
OIIpesieNIeHus], CBsSI3aHHbIE cO cTpokamu. Heu€rkuil mouck. TouHbIN nouck. 3aaada 0 HAUMEHbBIIEM
obmem nipeake. Cyddukcuorit maccus. CyddukcHoe aepeBo.

Martpounsl. [lepeceuenne marpouoB. O0beuHeHre MaTpou10B. OCHOBHBIE (PAKTHI TEOPUHU
MaTpoHJI0B. 3a/1a4u ¢ OJJTHUM cTaHKoM. OO1mas Teopus.

5. METOJAUYECKHUE YKA3AHUSI IO NPENOJABAHUIO
1 OCBOEHUIO JUCLUATLINHBI (MOY.I5T)
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5.1. Ykazanust s mnpemnoaaBaresieil M0 OPraHuU3aluM M TPOBEAECHUI0 Y4eOHbIX
3aHATHH MO0 JUCHUILINHE (MOIYJIIO)

JleknuoHHbBIE 3AHATHSA

OcHoBHOM (QopMOIi peanu3anil TEOPETHUUECKOTO OOYUYCHHsS SIBISETCS JICKIUs, KOTOpas
npejacTaBisier co0oil  cucTeMaTHYecKoe, IOCJIeOBATeIbHOE U3JIOKEHUE IperojiaBareseM-
JIEKTOPOM y4eOHOr0 MarepHualia TEeOpeTHYEeCKOro xapakrtepa. Llenp JeKmuum — opraHu3arius
L[eJICHANIPABICHHON MO3HABATENbHOI JAESITeIbHOCTU CTYJIEHTOB IO OBJAJEHUIO IMPOTPAMMHBIM
MaTepHaioM yu4eOHON TUCIUTUIMHEL.

[TopsimoK MOArOTOBKHU JIGKIIMOHHOTO 3aHSTHUSI BKJIIOYAET B C€Osl BBHIIOJHEHUE CIEAYIOIIUX
3TaIoB:

o u3ydeHue TpeOOBaHUI MPOrPaMMBbl JUCHUIUINHBL,
. OIIpeJieJICHUE 1eNed U 3a/1a4 JICKIIHH,
. pa3paboTKa I1aHa MPOBEICHUS JICKIINH,
. noxoop JUTEpaTypbl (O3HAKOMJICHHE C METOAWYECKON JHUTepaTypoid, ITyOIUKAIHSIMU
MEPUOINYECKON MeYaTH M0 TeME JIEKIIHOHHOTO 3aHATH),
o 0TOOp HEOOXOMMOTO U JOCTATOYHOTO IO COACPKAHHUIO Y4EOHOTO MaTepuaa,
o OIpEJeICHUE METOJOB, IPUEMOB M CPEICTB IMOJJICP)KaHUS HWHTEpeca, BHUMAaHMSA,
CTHUMYJIMPOBAHMSI TBOPYECKOTO MBIILJICHUS CTYICHTOB,
. HaIKCAaHUE KOHCIICKTA JICKIIHH.
Jlek1ust OJDKHA BKITFOYATh CICAYIOIINAE Pa3/IeIib:
. (bOPMYIHPOBKY TEMBI JICKIIUH;
. yKa3aHHE OCHOBHBIX M3Y4YaeMbIX pa3/elIOB WU BOIPOCOB M MPEINOIaraéMbIX 3aTpar
BPCMCHU Ha UX U3JIOKCHHC,
° HU3JI0KCHHE BBOJTHOM YaCTH;
° HU3JI0KECHUE OCHOBHOM YaCTH JICKIIHUU,
o KPaTKHUE BBIBOJBI I10 KaXAOMY U3 BOIIPOCOB;
o 3aKIIIOYCHHE;
. PEKOMEH/IAINY JINTEPATYPHBIX UCTOYHUKOB 110 M3JIaraéMbIM BOIIPOCAM.

JlabopaTopHble 3aHATHUS

JlaGopaTopHoe 3aHATHE — LeJCHANpaBieHHas (opMa OpraHuM3aluu MeJarorn4eckoro
mpolecca, HampaBi€HHass Ha yriayOJeHHe Hay4YHO-TEOPETHMUECKUX 3HAaHUW U OBJIAJICHHE
OIpeJIeIEeHHBIMU METO/IaMU paboThl, B MPOIECCe KOTOPHIX BhIpaOaTHIBAIOTCS YMEHUS M HaBBIKU
BBITIOJTHEHUS T€X WJIM UHBIX y4eOHBIX NeHCTBUIl B JaHHOM cepe Hayku. OHU pa3BUBAIOT HAYYHOE
MBIIIJIEHUE M pPEYb, NO3BOJIIOT IPOBEPUTH 3HAHUS CTYJEHTOB M BBICTYNAIOT KaK CpEICTBa
oTlepaTUBHOM 0OpaTHOM CBSI3H.

[TpaBuibHO OpraHuU30BaHHbIE J1a0OpaTOpHBIE 3aHATUS OPUEHTHPOBAHBI Ha pEIICHUE
CIICAYIOIINX 3a/1a4:

e 0000mieHue, cucTeMaTH3alMs, YyriayOleHue, 3akpeljieHHe IIOJyuYeHHbIX B Hpolecce
CaMOCTOSITENIbHOM pabOThl TEOPETUUECKUX 3HAHUN N0 JUCHUILIMHE (IPEAMETY);

e (opMupoBaHME TpPaKTHUYECKUX YMEHMH W HaABBIKOB, HEOOXOIUMBIX B  Oyayiuei
npodeccuoHabHOM ~ NIEeATENbHOCTH,  pealu3alusl  eIWHCTBA  UHTEIUIEKTYyaJbHOW U
IIPaKTUYECKON AESITEIbHOCTH;

e BbIpabOTKa NpPHU pPEIICHUH MOCTABICHHBIX 3a/1a4 TAKUX MPO(ECCHOHAIBFHO 3HAYMMBIX KauecTB,
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsi MHUIMATHUBA.

CocrtaB 3afaHuil A1 MPAKTUYECKOTO 3aHATHUS JIOJDKEH OBbITh CIUIAHUPOBAH C pacueToM,
yTOOBl 32 OTBEJCHHOE BpEMs OHM MOIJIM ObITh KAaueCTBEHHO BBIMOJIHEHBI OOJBUIMHCTBOM
00ydaromuxcsl.

JlaBoparopHble 3aHATHS JOJDKHBI TaK OBITh OPraHW30BaHbI, YTOOBI CTYJEHTHI OIIyIIAIH
HapacTaHWE CJOXHOCTH BBIIOJHEHMs 3aJaHUM, UCHBITHIBAIM Obl MOJOXKHUTEIbHbIE 3MOIMH OT
MepeKuBaHusl COOCTBEHHOTO yCIieXa B yU€HUH, IOMCKaMU PABUIIbHBIX U TOYHBIX PEIICHUH.



CamocrosiTesibHasi padoTa

CamocrosTenbHas paboTa — 3TO BHJI YU€OHOH JeSTeTbHOCTH, KOTOPYIO CTYAEHT COBEPILACT
B YCTaHOBJIGHHOE€ BpeMs U B YCTAHOBJIEHHOM OOBEeME HWHIMBUAYyaJIbHO WIU B Tpymme, 0e3
HETMOCPEACTBEHHOM IMOMOIINM TMpenojaaBaTesss (HO TpPU €ro KOHTPOJE), PYKOBOJCTBYACH
c(OpMUPOBAHHBIMH paHEe MPEACTABICHUSIMU O MOPAIKE U IPABUILHOCTU BBITIOJHEHUS ICWCTBUH.

B yudeOHOM mporecce 00pa3oBaTENBHOTO  YUPEXKICHUS BBIICISIIOTCS JBA  BHUJAA
CaMOCTOSITENTbHOM paboThI:
1) AyAUTOpHAasA — BBIIIOJHACTCA Ha y‘{e6HBIX 3aHATUAX, IIOA HCHIOCPCACTBCHHBLIM PYKOBOACTBOM
MpernojaBaresisi M IO €ro 3aJaHvio0 (BBIIOJHEHHUE CAMOCTOSTENbHBIX pPabOT; BBIOTHEHHE
KOHTPOJIBHBIX M MPAKTUYECKUX PadOT; pelieHue 3aaay).
2) BHeayIUTOpHAs — BBIMOJHIETCS IO 33JaHUIO IPErnoAaBareis, Ho 0e3 ero HernocpeACTBEHHOrO
ydacTust (HOATOTOBKA K ayJUTOPHBIM 3aHSATHSAM; M3y4YeHHE Y4eOHOro Marepuala, BBIHECEHHOTO Ha
CaMOCTOSITENIbHYIO MPOPaOOTKY; BBINOJHEHHE AOMAIIHUX 3a/laHuil pa3HOOOpa3HOro Xapakrepa;
BBITIOJTHCHUEC WHAUWBUAYAJIbHBIX 3aI[aHI/II7I, HaITpaBJICHHBIX Ha Pa3BUTHC y CTYACHTOB
CaMOCTOSITEIbBHOCTH W HMHMIIMATUBBI, MOATOTOBKAa K KOHTPOJIbBHOM paboTe). BHeaymuTopHbie
CaMOCTOSITENIbHbIE PA0OTHI MPEACTABIISIIOT COOON JTOTUYECKOE MPOAOKEHUE ayIUTOPHBIX 3aHSTHM,
MIPOBOAATCA IO 3aJIaHUI0 TMpErnojaBareis, KOTOPbIH MHCTPYKTUPYET CTYAEHTOB U YCTaHABJIUBAET
CPOKH BBIIIOJIHCHUA 3aaHW .

5.2. Yka3aHus 1Ji 00y4ar0IMXCs M0 OCBOCHUIO M CHUILIHHBI (MOIYJIIO)

Jlekums. Kak ee ciaymars ¥ 3al1MCbIBATh

1. Jlexuust OCHOBHOM BU 00y4Y€eHHUs B By3€.

2. B nexuuuy n3nnararoTcs OCHOBHBIE ITOJIOKEHUS TEOPUH, €€ NOHATUS U 3aKOHBI, IIPUBOIATCSA
(baxThl, MOKa3bIBAIOIINE CBSI3b TEOPUU C IPAKTUKOIA.

3. HakanyHe nexknum HEOOXOOMMO IMOBTOPHUTH COJAEP)KAHHME MPEABIAYIISH JEeKIHH, a 3aTeM
MOCMOTPETh TEMY OYEPEIHOM JEKIMU [0 IporpaMMe (110 MJIaHy JIEKLIU).

4, [Tonie3no BecTy 3anucH (KOHCIIEKTBI) JEKIUI: /I HEMOHATHBIX BOIIPOCOB OCTABISATh MECTO
pu paboTe HaJl TEMOM JIEKIIMU C YUeOHBIMH [TOCOOUSIMHU.

S. 3anucu JIEKIUH ClielyeT BECTH B OTAEIbHOM TeTpaau, OCTaBIsAsl MECTO AJIsl IOIOJHEHUI BO
BpEMsl CAaMOCTOSTEIIbHOM pabOTHI.

6. [Ipu KOHCTIEKTUPOBAHUHM JIEKLIUH BBIJIEISIITE [J1aBbl M pa3Jienbl, naparpadpl, MoauyepKuBanTe
OCHOBHOE.

JlabopaTopHoe 3aHsiTHE

JlaGoparopHoe 3aHsATHE — HauOojee aKTUBHBIM BUJA Yy4ueOHBIX 3aHATHH B By3e. OH
MpeANoJiaraeT CaMOCTOSTEIbHYIO Pab0OTy HaJl y4eOHBIMU TTOCOOUSIMH.

K kaxnomy naGopaTopHOMY 3aHITHIO HY>KHO TOTOBHTHCA. I10roTOBKY ciiefyeT HauMHATh
C MOBTOpeHUs Teopun (mo ydyeOHOMy mocoOuto). Ilocme 3TOro HyXHO pemaTh 3aJadd U3
MPEUI0KEHHOT0 JIOMAIITHETO 3aJaHHsL.

Opranuzanmus caMoCTOsITeIbHOI padoThl

CamocToATenbHOCTh B y4eOHOH paboTe cIoCcOOCTBYET DPAa3BUTHIO 3aMHTEPECOBAHHOCTH
CTyJEHTa B U3y4aeMOM MaTepuaie, BbIpadaThIBAE€T Y HETO YMEHHE U MOTPEOHOCTh CAMOCTOSITEIbHO
MOJTy4yaTh 3HaHUS, YTO BECbMa BAKHO JUISI CHEIMAJIMCTA C BHICIIUM 00pa30BaHUEM.

CamocrosTenbHas paboTa CTyI€HTOB IPECTABICHA B CIEAYIOUINX (pOopMax:

e pabota Cc ydeOHOH JUTEpaTypoil M KOHCIEKTOM JIEKIMHA C MEelIbl0 IOATOTOBKH K
MPaKTUUYECKUM 3aHATHSAM, COCTaBJIEHHE KOHCIIEKTOB T€M, BHIHOCUMBIX Ha CAMOCTOATEIbHYIO
popaboTKy;

® CHCTEMaTHYECKOE BBIIOJIHEHHE JOMAIIHUX PadoT.

Tabauua 4 — Coaep:xkaHue cCaMOCTOATEIbHON padoThl 00y4alOIIUXCS

Bormpocsl, BEBIHOCHMBIE Kon-Bo
®dopma paboTbl
Ha CaMOCTOSATEIFHOE M3yUCHUE 4acoB
Pazpen 1. IlpeameT nuckpeTHoit 6 [NoaroroBka MHPOPMAIIMOHHOTO COOOIIIEHUS
MaTeMaTHUKH, €T0 OCHOBHBIC 3aJa4d U




Bomnpocsl, BEIHOCHMEIE Kon-Bo
®dopma paboTbI

Ha CaAMOCTOSTENILHOE H3YUCHUE 4acoB
00J1aCTH IPUMEHECHHSI
Paznen 2. DneMeHTBI TEOPUH MHOXKECTB 48 [loaroroBka HHGOPMAMOHHOTO COOOIICHUS
Paznen 3. KomOunatopuka 18 [oaroroBka HHQOPMAIMOHHOTO COOOIICHUS
Paznen 4. Teopust KomUPOBaHMS. 18 IToarororka HHAOOPMAIIMIOHHOTO COOOIICHHMSI
Pazgen 5. DneMeHTH MaTeMaTHIECKOM 18 IToarororka HHMOPMAITMOHHOTO COOOIICHIMS
JIOTHKH
Paznen 6. ['padst 147 [loaroroBka nHGOPMAMOHHOTO COOOIICHUS

5.3. Buabsl u ¢opmbl nHCbMEHHBIX PpadoT, NPeAYCMOTPEHHBIX NPH OCBOCHHMH
AUCUMILIAHBI (MO/YJIs1), BBINOJIHsEMbIe 00y4AOIMMHCH CAMOCTOATEIbHO
IIpumepHbie TeMbl HHPOPMALIMOHHOTO COOOIICHUS:

1. AnreOpbl OTHOIICHUH M MOJTYTPYIIBI TPEeoOpa30BaHUM.
2. Anroputm JleWKCTpBI: IPUMEHEHUS 1 MOAU(UKAIIH.
3. Apucrorens, JIelioHuL ¥ Byib — poJIOHOYANBHUKY MAaTEMAaTHUECKOM JTOTUKH.
4. basbl TaHHBIX U peNsaIuoHHAs anredpa.
5. ["aMubTOHOBBI TpadBbl.
6. 3aaya KOMMUBOSKEpPA U €€ pelIeHre METOIOM BETBEH U I'paHull.
7. 3agaua 0 MakCHUMaJIbHOM IIOTOKE B TpaHCHOPTHOH cetu: oT Popra-dankepcoHa 10 HaIUX
Heu
8. 3aaua 0 Ha3HAYCHMSIX M BEHT'€PCKUI arOpUTM.
9. Knop IllenHoH U ero Tpyabl.
10. JInHelHbIe KOIBI
11. Mertoast JlymanoBa cuHTe3a cxem U3 (yHKIIMOHAIBHBIX 3JIEMEHTOB.
12. MHoromecTtHble OTHOLIEHUS HA MHOKECTBAX.
13. MmHorounens! JKeragknHa U UX MPAKTUIECKOE PUMEHEHUE.
14.  Heuérkas J0ruKa 1 TEOPHsI MHOKECTB.
15. OcHoBHbIE KpUNTOrpadUIeCcKue alropuTMbl. AJITOPUTM IPOOIICHHUS.
16.  OcHoBHbIE KpunTOrpaduIecKkue alropuTMbl. AJITOPUTM 3aMEHBI.
17. OcHoBHbIE KpUNTOrpadUUeCKue alrOpUTMbl. AJITOPUTM MEPECTAHOBKH.
18.  OtHowmenus I'puna
19. [TpousBoasuire PyHKINN U UX POJIb B KOMOWHATOPHUKE.
20.  Packpacku rpagos
21. Teopema Iloiia u nepeuncienue rpagon
22.  Teopus M aNroOpuTMbl MUHMMH3ALUU JU3IBIOHKTHBHBIX M KOHBIOHKTUBHBIX HOPMaJbHbIX
dbopm.
23. Teopus mHOxkecTB 1o Kanropy.
24.  XapakrepucTHueckre QyHKINU MHOXKECTB.
TpeboBanust k opopMiIeHNI0 THPOPMALTMOHHOIO COOOIICHUSI
1. ®opmar crpanuipsl: A4.
2. [Tonst: nmeBoe - 3 cM, ipaBoe - 1,5 cM, BepxHee - 2 M, HIKHEE - 2 CM.
3. Tekcr, ordopmMaTupoBaHHBIA C TOMOIIBIO CcTWied: 3aroioBok 1: mpudr - Times New

Roman; pasmep mpudra - 16; Hauepranue - mnonyxkupHblid; Bce OykBbl [IPOIIMCHBIE;
BbIpaBHUBAHME - TI0 LIEHTPY; MEXCTPOUYHBII MHTEpBaJ - MOJIYTOPHBIN; MHTEpBal mocie abd3ana -
0,21. 3aromnook 2: mpudgtr - Times New Roman; pasmep mpudra - 14; Hauepranue -
MOJTY’KUPHBINA; BbIpaBHUBAHUE - 110 JIEBOMY Kparo; OTCTYI MepBOH CTpoku - 1,25 cM; mHTepBal
nepen ab63amem - 0,42 cm; uHTepBanm mocie ab63ama - 0,21 cM; MEXCTpPOUYHBIM HWHTEpBal -
nosryTopHbIii. OcHOBHOH TekcT: mpudt - Times New Roman; pazmep mpudra - 14; mexxcTpouHbIii
MHTEpBaJl - MOJYTOPHBIN; OTCTYN HepBod cTpoku - 1,25 cm; uHTepBan mocie abdzama - 0,21 cm;
BbIpaBHUBAHUE - 110 LIHUPUHE.

4, CoznaTh aBTOMAaTMUYECKYl0 HyMepauuio TjaB U mnoariaB. Pasnenst  «Benenuey,
«3axmoueHre» U «CIHCOK JINTEPaTypbD» HE HyMEpPYIOTCS.
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5. DopMyJIbI TOJDKHBI OBITH HAOPAHBI C TOMOIIBIO peaakTopa GopMy.
6. N300paxkenust, GopMyibl, TaOIMIbI, CXEMbI, JHArPaMMBbl JIOJKHBI OBITh IMOIMUCAHBI U
IPOHYMEPOBaHbI (ABTOMAaTHUYECKas! TIOIKCH) C YKa3aHHEM CCBUIOK Ha HUX.
7. JIOKYMEHT JHOJKEH COIAEPKaTh:
1) TUTyIbHBIN JIUCT.
2) Copepxanue.
3) OCHOBHOI TEKCT
o BBEJICHUE,
o OCHOBHas 4acTh,
o 3aKIIIOYCHHUE.
4) CHuCcOK UCTIOIh30BAHHOM JIUTEPATYPHI.
TUTYJILHBINA JIUCT

TUTYJIBHBIN JTUCT TOJKEH COAECPIKATH:
HaumeHnoBanue opranuzaiu, r7ie BHIIOIHIIACH paboTa.
HaumenoBanue paboThl.
Csenenust 00 aBrope (10KkHOCTE, ©.1.0.).
MecTo u 1ata BBIMOTHEHHS paOOTHI.
COJJEPXXAHUE
Conepxanne pabOTBI pa3MecTHTh Ha OTAeIbHOM Jucte. Copep)kaHue IODKHO OBITH
c(OPMHPOBAHO ABTOMATHYECKH M CO/ICPIKATh BCE 3ar0JIOBKU U TMOJ[3ar0JIOBKU C yKa3aHHEM HOMepa
CTpPaHUIIBI.

OCHOBHOM TEKCT

Beenenue. B annortamuu (3-5 mnpemiokeHuil) KpaTKO yKas3bIBaeTcs, Kakod Mpolieme
MOCBSIIAETCS METOAuYecKas pa3paboTKa, KaKhe BOIIPOCHI PACKPHIBAET, KOMY MOKET OBbITh IOJIe3Ha.

OcHoBHas 4acTh. KonmuuecTBo pa3nenoB B OCHOBHOM 4acTu pabOThI MOKET U3MEHSTHCS B
3aBHCHMOCTH OT 00bEeMa MMEIOIErocss MaTepualia U MOCTaBIEHHOU mepen co0oil nenbio. B aTom
paszgene moApoOHO paccMaTPUBAIOTCS BCE BOINPOCHI, BHECEHHble B cojepxkanue. Ilo xomy
W3IIOKEHUS MOKHO TPEACTaBIATh HEOOXOAMMBbIE TaONMUIBI UM pUCyHKH. Hymepauus mo mepe
MOSIBJICHUS B TeKcTe (Hampumep, puc. 1, Tabmuna 3. u 1. a.). Tabnuia A0DKHA UMETh Ha3BaHUE U
«IIATKY» ¢ HAUMEHOBAHHUEM KOJIOHOK.

CIIMCOK JIMTEPATYPHI

B cniucok nuTepatyphl 10 MOPSAKY BKIFOYAIOTCS T€ UCTOYHUKU, KOTOPBIE HCIOIh30BAINCH
npu HamucaHuu pabotel. Ha Bce mepeuuncnennbie B «CHUCKe JAUTEPATYPhl» MCTOUHUKH JTOJKHBI
OBITH CCBUIKM B OCHOBHOM TEKCTE pa0OThI B BUIE HOMEPOB U3 CITMCKA, 3aKJIFOUCHHBIX B KBaJIpaTHBIE
ckoOku. [Ipumep: [5], rae 5 3T0 HOMEp 10 MOPSAJKY B CIIUCKE UCTIOJIb30BAaHHBIX HCTOYHHUKOB.

6. OBPABOBATEJIBHBIE I TH®OPMAIIMOHHBIE TEXHOJIOT U

Awnh e

6.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
Tabmmna S — OOpa3oBaTeJbHbIE TEXHOJIOTHMH, MCHOJb3yeMble NPH PeajTH3aluu y4eOHBIX
3aHATHI

Paznen, tema Dopma y4eOHOro 3aHATHUs
TUCITATLTNHBI (MOTYIIS) Jlexuus [IpakTrueckoe JlaGoparopHas
3aHSITHE, CEMUHAP pabora

Pasnen 1. Ilpenmer nuckpeTHoi Ob30pHas He npedycmompeno Buinonnenue
MaTEeMaTHKH, €r0 OCHOBHBIE 3374 1 JleKyus 1abopamopHoil

00JIACTH IPUMEHEHUSI pabomur Nel

Paznen 2. DneMEeHTBI TEOPUH MHOXKECTB Humepaxmusenas | He npedycmompeno Bouinoanenue
JexKyus 1abopamopHoil

pabomur Nel

Pazgen 3. KomOunaropuka HUnumepaxmuenasn | He npedycmompero Buvinonnenue
aabopamopHoi




JneKyus pabomwt No2

Pazpnen 4. Teopust kogupoBaHus. Humepaxmuenas | He npedycmompeno Buinonnenue
JleKyus 1aboOpamopHoil

pabomor N3

Paznen 5. DnemMeHTH MaTeMaTH4eCcKOM Humepaxmusnas | He npedycmompeno Buinonnenue
JIOTUKH JleKyus 1abopamopHou

pabomul No4

Paznen 6. I'padsr HUnumepaxmuenas | He npedycmompero Buinonuenue
JeKyusl 1abopamopHoil

pabomul NeS

6.2. UndopManiuoHHbIe TEXHOJOTHHI

[Ipu peanuzanuu pa3IuYHBIX BHUJIOB Yy4eOHOM U BHEy4yeOHOIl pabOThl HCHOIB3YIOTCS
clieayromue nHHOPMaIMOHHBIE TEXHOJIOTHU:

1) ucnonp30BaHNE BO3MOXHOCTEH MHTEpPHETA B y4eOHOM mpoliecce (MCIOob30BaHUE caiiTa
npernoaaBaTelis (pacchuika 3aJaHuid, MPEIOCTABICHNUE BBITIOJHEHHBIX PadOT, OTBETHI HA BOIPOCHI,
O3HaKOMJIEHHE 00yYalOIUXCs ¢ OLIEHKaMH U T. ]1.));

2) WCIIOJIb30BAHKE JJIGKTPOHHBIX  YYCOHMKOB W  pa3IHYHBIX CalTOB  (Hampumep,
ANEKTPOHHBIX OMOJIMOTEK, )KYPHAJIOB U T. JI.) KAK UCTOYHUKOB HH(POPMAIHH;

3) uCronbp30BaHUE BO3ZMOKHOCTEH 3JICKTPOHHOM MOYTHI MPETOaBaTeis;

4) WCIOB30BaHKUE CPEACTB MPEACTaBICHHS yueOHOU HHPOPMAIHK (ICKTPOHHBIX YUeOHBIX
MOCOOMI M TPAKTUKyMOB, TPHUMCHCHHE HOBBIX TEXHOJOTHUH Ml TIPOBEACHHUS OYHBIX
(TpaAMIIMOHHBIX) JEKIUNA U CEMUHAPOB C UCIOJIB30BaHUEM MPE3CHTALUN U T. 11.);

5) uCIMoJIb30BaHKEe HMHTEIPUPOBAHHBIX 00PAa30BaTEIIbHBIX CPEJl, TJI€ TIIABHOM COCTABIISAIOIICH
SBIIAIOTCS HE TOJBKO TPUMEHSEMbIE TEXHOJOTMH, HO U CcoOJAepkareilbHas 4YacTh, T. €.
nH()OPMAIMOHHBIE PECYPCHI (IOCTYI K MUPOBBIM HH(OPMAIIMOHHEIM pecypcaM, Ha 0a3ze KOTOPBIX
CTpOUTCS y4eOHBI mpoiiecc);

6) ucnonp3oBaHue BHUPTyaldbHOH oOydwaromierr cpeasl (LMS  Moodle «lludposoe
o0OyudeHue») WM UHBIX HHPOPMAITMOHHBIX CUCTEM, CEPBUCOB U MECCEHKEPOB.

6.3. IlporpammHoe oOecmedyeHue, COBpeMeHHbIC NMPO(ecCHOHAIbHBbIC 0a3bl JaHHBIX
¥ UH(GOPMAIMOHHBIE CTIPABOYHBIE CHCTEMbI

6.3.1. IlporpammHoe o0ecnieyeHune

[lepeuenr  mporpamMMmHOro  obecnedeHuss  (cocmaeé  noonexcum  OOHOGIEHUIO
npu HeoOX00UMOCHU)

HaumenoBanue MporpaMmMHoOro

Hasnayenue

o0ecneyeHust
Adobe Reader [Iporpamma Jjisi IPOCMOTpPA NISKTPOHHBIX TOKYMEHTOB
WinDjView [TporpaMma JJis TPOCMOTPA JISKTPOHHBIX JOKYMEHTOB
LMS Moodle OopazoBarenphbiid noprast PIEOY BO «AI'Y»y
Microsoft Office [TakeT 0(UCHBIX TPOrPamMM
LibreOffice [TakeT 0pUCHBIX IpPOrpaMM
7-zip ApxuBatop

Microsoft Windows

OHepaI_II/IOHHaSI CuCTCMa

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOM 3alLIUTHI

Google Chrome Bpaysep

Opera bpaysep

Python 3.10 SI3BIK TpOrpaMMHPOBAHUS

Idle Cpena pazpabotku Juist sizbika Python

Microsoft Visual Studio

Cpena mporpaMMUpOBaHUs

Code ::Blocks 20.03

Cpena mporpaMMUpOBaHUs

MinGW

Komnuisitop [uis si3bika nporpammupoBanus C++
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6.3.2. CoBpemenHble TnpodeccHOHANbHBIE ©0a3bl JAHHBIX W HHGOPMAIMOHHBbIE
CIPaBOYHbIE CHCTEMbI

1. DnexTpoHHas OUOIMOTEKAa «ACTPaxaHCKUH TOCYJApCTBEHHBIM YHHBEPCHTET» COOCTBEHHOM
reHepanm  Ha 1iathopme OBC  «DnekrpoHHbI YuTaneHbli 3a1 — bubauoTex».
https://biblio.asu.edu.ru.

2. DOnektpoHHOo-OuOmmoreunas cucrema (OBC) OOO «llomutexpecype» «KoHCynbTaHT
cryaentay. https://www.studentlibrary.ru.

3. DnektpoHHas OMOJIMOTEYHAs CUCTEMA MU3/1aTeIbCTBA IOPAPIT, paszaen «JlereHgapHbie KHUTH.
https://www.biblio-online.ru, https://urait.ru.

4. DnektpoHHbIi Katanor Hayunoit 6ubiamorexku AI'Y na 6aze MARK SQL HIIO «Muadopm-
cucrem». https://library.asu.edu.ru.

7. ®OHJ] OHEHOYHbBIX CPEACTB AJI51 TIPOBEJAEHUA TEKYIIEI'O KOHTPOJIAA
N ITPOMEKXKYTOYHOU ATTECTAIIMH ITIO JUCHUIIJIMHE (MOAYJIIO)

7.1. llacnopT (pOH/IA OLIEHOYHBIX CPEICTB

IIpn mpoBeneHMM TEKyLIErO KOHTPOJI M IPOMEXYTOYHOM aTTeCTaluy I10 JUCLHUILIMHE
(Mogymio) «JluckpeTHas MaTeMmaTWKa» MpoBepsieTcs CcHOPMHUPOBAHHOCTH Yy OOyYarOMIMXCs
KOMIICTEHIMH, yKa3aHHBIX B pasfesie 3 HACTOSIIEH NpOrpaMMbl. DTamHOCTh (OPMHUPOBAHHUS
JAHHBIX KOMIIETEHIIMII B IMpollecce€ OCBOCHHS OO0pa3oBaTeNbHONW MPOTpaMMbl OINpPEAEsSeTCS
[IOCJIEZI0BATEIbHBIM OCBOCHUEM AMCLMIUIMH (MOIyJIeH) U MPOXOKJICHUEM IPAKTHK, a B IpPOILECCEe
OCBOGHUSI JTUCHUIUIMHBI (MOIYJsl) — MOCIEAOBATEIbHBIM JIOCTHXKEHUEM DPE3yJbTaTOB OCBOCHUS
COJIEPKATENIbHO CBSI3aHHBIX MEXJly COOOM pa3/iesoB, TEM.

Ta6anna 6 — CooTBeTcTBHE pa3esioB, TeM TUCHUIUIMHBI (MOAYJs), Pe3ybTATOB 00y4eHHUs
10 JUCHUILIHHE (MOAYJII0) H OLIEHOYHBIX CPEACTB

Ko
KonTponupyemslii pa3aen, Tema JUCIHUTUTAHBL (MOIYJIS) KOHTpOJIHII;yeMOfI Hanvenrosarne
OLICHOYHOT'O CPE/ICTBA
KOMITCTEHIIMU
Pasznen 1. IlpeaMer nUCKpETHON MaTeMaTHKH, €T0 OIIK-1, I1K-8 JlaGoparopnas pabora.
OCHOBHBI€ 33]]a4¥l U 00JIaCTH PUMEHEHHS Tecr
Paznen 2. DnemMeHTH TEOPUH MHOKECTB OIIK-1, [1K-8 Jlaboparophas pabora.
KoHnTpospHas paboTa
Paznen 3. KomObunatopuka OIIK-1, I1K-8 JlaGoparopnas pabora.
KonrtponbHas pabota
Paznen 4. Teopus konIupoBaHusI. OIIK-1, I1K-8 Jlaboparophas pabora.
Tect
Pa3znen 5. DneMeHTBI MaTEMaTHYECKOH JIOTUKH OIIK-1, I1K-8 JlaGoparopnas pabora.
KonrtponbpHas pabota
Pasnen 6. ['padsr OIlK-1, T1K-8 JlaGoparopHas pabora.
KonrtponpHas pabota

7.2. Onucanue mnokKasarejieil M KPUTEPHEB OLCHUBAHUS KOMIIETEHUHWH, ONMUCAHHE
IKaJI OCHMBAHUSA

Tab6umna 7 — Iloka3aTe/ i ONeHNBAHUS Pe3yJIbTATOB 00y4YeHHsI B BU/Ie 3HAHUIT

[Ixama
Kpurepuu onieHnBanus
OLIEHUBaHUI
5 JEMOHCTPHUPYET TIIyOOKOE 3HAHHE TEOPETUYECKOro MaTephayia, YMEHHE
COTIIIHOY 000CHOBAaHHO M3JIaraTh CBOU MBICIIH MO 00CYK/IaeMbIM BOTIPOCAM, CIIOCOOHOCTH
HOJ'IHO, HpaBI/IJ'H)HO H apl"yMeHTI/IpOBaHHO OoTBCYaTh HaA BOHpOCBI, HpI/IBOHI/ITI)
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[MMkana
Kputepuu onenuBanust
OLICHUBAHMUS
IpUMEpPHI
4 JEMOHCTPHUPYET 3HAHHWE TEOPETUYECKOr0 Marepuaia, €ro IOCJelI0BaTeIbHOE
«XopoIoy U3JIOKEHUE, CIOCOOHOCTh TPUBOIUTH MPHUMEPHI, JOMYCKAET CIUHUYHEIC
OLIMOKH, HCTIpaBJsieMble NIOCTIE 3aMeUaHus penogaBaTes
3 JEMOHCTPHUPYET  HEMojHOoe, (parMeHTapHOoe  3HAHHE  TEOPETHYECKOTO
«yI0BIETBODH MaTepuaina, TpeOyrollee HaBOJAAIIUMX BOIPOCOB IpernojaBaTelis, IOIMyCKaeT
TeILHON CYIIECTBEHHBIC OIMMOKH B €ro H3JIOKCHHH, 3aTPYAHSCTCS B MPHUBEICHUU
IpUMEPOB U (POPMYIIMPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHBIE MPOOEIbI B 3HAHUH TEOPETUISCKOT0 MaTepHala,
«HEYAOBJIETBO | HE CHOCOOEH €ro W3JIOKUTh U OTBETUTh HAa HABOISIIME BOIPOCHI
pUTEIBHO» | IPenoJiaBarTesisi, He MOXKET MPUBECTU MPUMEPBI

Tab6unna 8 — Iloka3are/n OLeHNBAHUS Pe3yJIbTATOB 00yUeHHsl B BH/le YMEHHIl M BJIaJleHUil

IMxana
Kpurepuu onieHuBaHus
OLICHUBAHMSI
JEMOHCTPHUPYET CIOCOOHOCTh NMPHUMEHSATH 3HAHHE TCOPSTHUYECKOTO MaTepHala
5 IPU  BBHIMOJHEHWW 3aJIaHUM, IIOCJICIOBATEIBHO M IPABHJIBHO BBIIOJHSET
«OTJINYHO» 3aJaHusd, YMCCT O6OCHOBaHHO nu3jaratb CBOM MBICIIM U ACJIATh H€O6XO[[I/IMI)I€
BBIBOJIbI
JEMOHCTPHUPYET CIOCOOHOCTh NMPHUMEHSATh 3HAHHE TCOPETHUYECKOTO MaTepHhalia
4 IPU  BBIMOJHEHWW 3aJIaHUM, IIOCJICIOBATEILHO M IPABHJIBHO BBIOJHSET
«XopoILoy 3a/aHus, ymeeT 00OCHOBAaHHO W3JIaraTh CBOM MBICIH U JAeNaTh HEOOXOIMMBIC
BBIBOJIbI, JIONYCKAaeT €AMHUYHBbIC OIIMOKH, UCHpaBIsieMble MOCIE 3aMeYaHHs
peroaaBaTels
3 ZIEMOHCTPHPYET OTACI/IbHBIC, HECHCTEMATH3HPOBAHHBIC HABBIKH, HCIbITHIBACT
«YI[OBJ'ICTBOPI/I Sany,)IHeHI/Iﬂ nu )IOHYCKaeT OHH/I6KI/I HpI/I BBIITOJIHEHUHN 3aaHHH, BBIIIOJHACT
TEILHOY 3a/laHue MO0 TOJCKa3Ke TMpernojaBaTelns, 3aTpydHsercs B (GOPMYIHUPOBKE
BBIBOJIOB
2 He croco0eH MPAaBUILHO BBITTOJHUTE 33JaHUS
«HEYIOBIIETBO
PUTEIHEHO»

7.3. KoHTposbHBIC 3aJaHUsi W HHbIE MaTepHAJbl, HEOOXOAUMBbIC [JIA OLEHKH
pe3yabTaToB 00y4eHHs MO0 AUCHUIIHHE (MOAYJII0)

Pasnen 1. [IpeameT AUCKpPETHOM MATEMATHKH, €r0 OCHOBHBIE 321a4M 1 00J1aCTH IPUMEHEHMS.
Pa3pnen 2. DiieMeHTbI «<HAUBHOI» TEOPUU MHOKeCTB. AKcuomMaTuka [leaHo HaTypaabHBIX
yuce. Pasgen 3. KomOnnaropuka. Pasnen 4. Ctpykrypa o01mero pemenus.

Pasnen 5. Teopusi konupoBanus. Pa3zaesa 6. DieMeHTbI MATEMAaTHYECKOM JTOTHKH.

Paszgea 7. I'padbi

JlaGopaTopHbie padoThI
JlaGopaTtopHnast pabota Nel. MHOecTBa 1 TOAMHOXKECTBA.
Hamucate mporpamMmy, T€HEPHPYIONIYI0O MHOXECTBO BCEX ITOJMHOXECTB JUIS 3aJaHHOTO

MHOKECTBaA.

JlaGopaTtopHnast pabota Ne2. [lepecTaHOBKH, pa3MEIICHUS, COUYETAHUSI.

Hanucats nporpammy, reHepUpyIOIIyIO Bce CTPOKH 3aJaHHOTO BH/JIA.

JlabopaTtopnast pabota Ne3. HepaBHOMEpHBIE KOBI.

Hamnncate nmporpaMMy, reHEpUPYIOLIYO KpaT4yallluil HEPABHOMEPHBINA KOJ IS 33JaHHOTO

TEKCTA.




12

JlaGopaTtopHnast pabota Ne4. J/In3bprOHKTHBHAS U KOHBIOHKTUBHASI HOPMaJIbHBIE (POPMBI.

Hamucate mporpammy, CTpPOSIIYIO IU3BIOHKTUBHYIO W KOHBIOHKTUBHYIO HOpPMAJIbHBIE
(bopMBI 17151 3a1aHHON JIOTUYECKOH (PYHKIIUH.

Jlaboparopuas pabota Ne5. ITouck Ha rpadax.

Hanucares mporpamMmy HOJCYMTHIBAIONIYIO KOJIWYECTBO KOMIIOHEHT CBSI3HOCTH B rpade ¢

IMOMOULIBIO TTOMCKA B LIIUPHUHY.

Pa3nea 1. Ilpeamer 1MCKpPeTHO MaTeMaTHKH, €r0 OCHOBHbIE 32/1a4M M 00/1aCTH IPUMEHEHMS.
Paspnen 5. Teopusi koaupoBaHus.
IIpo6HbIe TecThI
Bamemy BHUMaHUIO NpeajararoTcs 3aJaHusi, B KOTOPbIX MOTIYT OBITb OJUH, /Ba, TPU U
OoutblIIee YMCII0 MPAaBMIIBHBIX OTBETOB. OOBECTH KPY>KKOM HOMEpa BCEX MPABHIBHBIX OTBETOB!

1. Marpuiieit CMeXHOCTH HEKOTOPOTro rpada sBiiseTcs
1 0 2
1) 0 0 3
1 3 2
101
2)
110
10
3)
11
1 0 -1
4) 0 10
-110
2. Yuciio pa3MenieHuil ¢ MOBTOPEHHSMH M3 N AJIEMEHTOB Ha K MeCT MOXKHO BBIYHCIHUTH
CIIEYIOIUM 00pazom
I
1) n!
(n—k)!
2) nf
3) k"
4) n(in-)(n-2)....n-k+1).
3. Penrenue pekyppeHTHOTO ypaBHEHUS Un+2 — 3Un+1 + 2Un = 0 MOXKHO 3amucaTh B BUJIC
1) C,+C,2"

2) (C,+C,n)2"
3) C,2"+C,3"
4) C,+C,2",
4, DopMyJI0i TOTUKHU BBICKA3bIBAHUI HE SIBISAETCS
1) (AvB)—> AAB
2) A—-B—>C-B
3) C->B—>A—>B
4) ((AvB)vC)AD.
BeInncars npaBUIIBHBIN OTBET:
5. Haiitn matpunyy nnnuaentaoctu rpada G
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6. B xkomnexktuBe 10 corpymHukoB. CKOJTBKUMH CIIOCOOAMH MOXHO COCTaBHTh TPYIITY,
CoJIepKalllyl0 5 4eJIOBEK U3 YWICHOB 3TOr0 KOJUIEKTHUBA.
7. [TpoBepuTh MPaBHIBHOCTD paccyxaeHus. «Ecau 4enoBek ocyXIEH Cy0M, TO OH JIUIIAeTCS

n30MpaTeNnbHBIX MpaB. Eciau dYenoBeK MpHU3HAH HEBMEHSEMBIM, TO OH TaKXe JIMIIAeTCs
n30upatenpHbIX Ipas. CienoBaTenbHO, €ClIM YeloBeK o0nagaeT M30MpaTelbHbIM MPAaBOM, TO OH
3JI0POB U HE OBUI OCYKIEH CYIOMY.

8. Haiinute coBeplIeHHYIO TU3BIOHKTHUBHYIO HOPMaJbHYI0 (DOpPMY C IOMOIIbIO €€ TaOIHIIbI
UCTUHHOCTHU M MIyTEM PaBHOCWIbHBIX ipeodpazoBanuii f(X, Y, Z) = XA(YAZ—XAY).

Pa3zgea 2. JjieMeHTbI TEOPUU MHOKECTB.
KonTpoasnas padora Nel

1. Iycts A =1{a,b,c,d}, B={1,23}, P, S A% P,SCAXB, nausl oTHOWeHUs P; =
{(a,a),(a,b), (b, b), (b,c),(c,c),(c,d),(d,d)}, P, = {(a, 1), (a,2),(h,2),(h,3),(c,3),(d,3)}.

Haiitu momuocts A, B, Py, P,, A%, A X B.

3anucats MaTpulbl P;.u P,.

N306pa3uts P; B BUE ABYIOJIBHOTO Tpada.

N306pa3ute P, B BUAC IBYA0IBHOTO Ipada.

N306pa3uts P; B BUae rpada ¢ OJHUM MHOKECTBOM BEPILHH.

Haiirn [|(Py - P2) 7.

[TpoBeputh pedieKCUBHOCTD P;.

[IpoBeputh anTUpehIEKCUBHOCTD P .

[TpoBeputh KopehaeKCUBHOCTD Py .

[IpoBepUTh CUMMETPUYHOCTD P;.

[IpoBepUTh aHTUCUMMETPUYHOCTH P; .

[IpoBepuTh TPaH3UTUBHOCTH P;.
. IIpoBepuTh npaByro €BKIUAOBOCTD P;.

[IpoBepuTs JIEBYIO €BKINIOBOCTD P;.

[IpoBeputs cBA3HOCTH P;.

[TpoBepuTh cnadyro CBSI3HOCTD P .
2. B cucreme akcuom Ileano Ha MHOKECTBE ® HEOTPUIIATENIbHBIX IEJIBIX YUCEI JOKAXKUTE, YTO
M-N = n-m, 17 JI00BIX M, N U3 ©.
ANnX =B
AuX =C

TOPITATTS@ O A0 T

3. Pemmts cucremy { ,rae A, B, C — nannbie MHOXkecTBau B & A & C.

Pa3nea 3. KomOunaTopuka.
KonTposbnas paGora Ne2

1. Bce 5-OykBennble cinoBa, coctaBineHHbie u3 OykB II, O, P, T, 3anucansl B andaBUTHOM
MOPSAJKE U IPOHYMEPOBaHbI. BOT Havano cnucka:

1. 00000

2. 00o0O0I

3. OOOOP

4. 0O000T

5. 000II0

Kakoe xommuectBo cioB HaxoznsaTrcss mexny ciaoBamu TOIIOP u POIIOT (Bxurouas stu
cinosa)?
2. Urops coctaBnsgeT TaOMUIly KOJOBBIX CIIOB ISl TEpeAayd COOOIICHHH, KaKIOMY
COOOIIIEHUIO0 COOTBETCTBYET CBOE KOJIOBOE CIIOBO. B KauecTBe KOJOBBIX CIOB Mrops ucmonb3yer 4-
OyKBEHHBIE CJIOBa, B KOTOPBIX €CcTh TONbKO OYkBbl A, B, C, D, X, npuuém OykBa X mosiBIseTCS
poBHO 1 pa3. Kaxngas u3 apyrux JIOMyCTUMBIX OYKB MOXKET BCTPEUYAThCS B KOJIOBOM CJIOBE JIF0O0O€
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KOJMYECTBO pa3 WM He BCTpedaThCsi coBceM. CKOJIBKO pAa3IMYHBIX KOJOBBIX CJOB MOJKET
ucrnonb3oBarb Urops?

3. CkonmpKUMH  Ccrioco0amMu  MOXKET  OBITh  3amucaHo  anreOpanyueckoe  BBIPAKCHUE
a+b+c+x+y+ z, eciu MEHATh TOJIBKO MOPSIIOK CIAraeMbIX ?

4, [IpenogaBaTens MPEANIOKUI YETBIPEM CTYJCHTAM YEThIPE Pa3HBIX TEMbI OaKalaBPCKUX
paboT, KaXx bl CTyIeHT BbIOUpaeT oy TeMy. CKOJBKO CYIIECTBYET CIioco00B BEIOOpa TeM paboT
CTyJIeHTaMH?

5. YemMy paBHA cyMMa YHCIOBBIX KO3(DPUIIMEHTOB IPU BCEX YIeHaX, COJIEPKALINX TPH Pa3HbIX
MePEeMEHHBIX, TIOCTIE MpeAcTaBieHus Bolpaxenus (a +b +c+x+y + 2)3 B BHJIE€ MHOTOUJIeHA?

6. [TpenogaBaTens MPEUIOKIIT Y€THIPEM CTYACHTAM IIECTh Pa3HBIX TeM OakalaBpCKUX padoT,
KaX/Iblil CTyJeHT BblOMpaeT oxHy Temy. CKOJNBKO CyIIecTByeT cnocoOoB BbiOOopa TeM paboT
CTyJIeHTaMH?

7. YeMy paBeH 4HCI0BOM kod(dumuent npu wiene a>h®c? nocine npeacTaBieHus BHIPAKEHHS
(a + b + ¢)'° B Bune MHOrOUNEHA?
8. Yemy paBeH umcioBoii kodpdumment npu wiene a’b>c?d* mnocme mpencraBneHns

seipaxkenus (a + b + ¢ + d)* B Buze MEOrOWIEHA?

9. [IpenomaBaTens NpeAIoKUI CTyA€HTaM 12 JOTIOIHUTENBHBIX 33aHU, 32 KOKI0€ 3aaHue
no 5 JONMOJHUTENBHBIX OamaoB. Tpoe CTyIEHTOB PElIMIN pacHpeAeiuTh MEXIy Cco00i 3Th
JOTOJHUTEIbHBIC 33aaHusl, YTOOBI KaKI0€ 3a/laHue JieTall OJJMH U TOJBKO OJUH U3 CTYJCHTOB, IPU
ATOM MEPBBIA CTYJCHT XOYET MOJYyYUTh 15 JIOMOSHHUTENBHBIX 0aJIOB, BTOPOW CTYIEHT XOYeT
noJy4uTh 20 JOTONHUTEIBHBIX OAJUIOB, @ TPETUIl CTYACHT XOYET IMOJIYyYUTh 25 JOMOIHUTEIBHBIX
O0amoB. CKOJBKMMH CHOCO0AaMH MOTYT O3TH TpPU CTYJCHTa pPAaCHpPEACIUTh MEXYy CO00M
JIOTIOJIHUTENbHbIE 3aaHUs?

10.  Ckombko Bcero OyjeT 4ieHOB Hocle IpeacTabieHus Boipaxkenus (a + b+ c)'° B Buze
MHOTOYJIEHA U MTPUBEACHUS [T0100HBIX?
11.  PaccmaTtpuBaroTcsi Bce IeJble YHCTA, SBISAIONIMECS TPOU3BEICHHEM POBHO YETHIPEX

MPOCTBIX MHOXKUTENEH U3 MHOkecTBa {2, 3, 5, 7, 11} (cpenu 4eTbpéX MHOXKHUTENIEH MOTYT OBITh
0oIMHAKOBBIE). CKOJIBKO BCETO CYIIECTBYET TAKMX YUCEN?

12. B xomiektuBe 10 coTpyaHuKOB. CKOJIBKUMH CIOCOOAMHM MOXHO COCTaBUTh TpyIILy,
COZIEpKALIYIO 5 YeNIOBEK U3 YIEHOB 3TOr0 KOJIEKTHBA.
13.  PemuTh peKyppeHTHOE ypaBHEHHUE Un+2 — 3Un+1 + 2Un = 0, Up = —2, Uz = 1.

14,  PemuTh peKyppeHTHOE ypaBHEHHUE Un+1 — 3Un =N, Uo = 1.

Paznen 5. DjieMeHTHI MaTeMaTH4Y€eCKOH JTOTUKH
KonTtposbnas pabora Ne3
1. Jlornueckast pynkuus F 3amaércs Beipaxkenuem (—X A Y A Z) v (07X A —z). Ha pucynke
npuBea€H (parMeHT Tabmuikl ucTuHHOCTH (yHKUMU F, comeprkammii Bce HaOOpBI apryMEHTOB,
npu KoTopbix ¢yHkims F uctunna. Onpenennre, KakoMy CTOJOIY TaOIHIIBI UCTUHHOCTH (QYHKIIUU
F cooTBeTcTBYeT KaXkaasi M3 IEPEMEHHBIX X, Y, Z.

? ? ? F
0 0 0 1
1 0 0 1
1 1 0 1
B orBere HamumuTe OYKBHI X, ¥, Z B TOM HOpSJIKE, B KOTOPOM HAYT COOTBETCTBYIOLIUE MM
CTOJIOLIBL.
2. Jlornueckas ¢ynkuums F 3amaéres BeipaxenueM (z v Y) — (X = z). Ha pucynke npuBeaéH

YaCTUYHO 3aloJIHEHHBIM  (QparmeHT Tabnuubl ucTHMHHOCTH  QyHKuumu F, coxepkammii
HenoBTOpstouecs: cTpoku. Ornpenenure, KakoMmMy cCToOIy TaOMUIbl MCTUHHOCTH (QYyHKIMH F
COOTBETCTBYET KaXKJasi U3 IEPEMEHHBIX X, Y, Z.
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? ? ? F
0 0 0
0 0

B orBere HamumuTe OYKBHI X, ¥, Z B TOM TOpSJIKE, B KOTOPOM HAYT COOTBETCTBYIOIIHE MM
CTOJIOIBI. ByKBBI B OTBETE MUIINTE MOAPSA, HUKAKUX pa3feuTene Mex 1y OyKBaMH CTaBUTh
HE HYXKHO.

DneMeHTaMM MHOXKECTBA A SIBJISIOTCS HaTypalibHble unciia. 1I3BecTHO, YTO BbIpaXKeHUE
(xe{2,4,6,8,10,12}) — ((x € {3,6,9,12,15}) A ~(x € A)) — ~(x € {2, 4, 6, 8, 10,
123}))

HCTUHHO (T. €. IPUHUMAET 3HaueHue 1) npu Jro00M 3HAaUCHUH MEPEMEHHOU X.
Onpenennre HaMMEHbILIEE BO3MOKHOE 3HAUEHUE CYMMBI 3JIEMEHTOB MHOXKECTBA A.
CKOJIBKO pa3/InYHBIX PELICHUH UMEET CUCTEMA YpaBHEHUN

((X1=X) A (X3=Xy)) V ((Xi=X) A 7 (X3=Xy)) =0
((X3=X) A (X5=Xe)) V (((X3=X) A 2 (X5=Xe)) = 0
((Xs=Xe) A (X7=Xg)) V (0 (Xs=Xe) A 7 (X7=Xg)) =0
((X7=Xg) A (X9=X10)) V (0 (X7=Xg) A n(X9=Xy0)) =0
rac xi, X2, ..., X10 — JIOTHYCCKHEC HepeMeHHLIe? B otBeTe He HYXXHO HCPCHUCIIATH BCC

pa3nuyHble HAOOPHI 3HAUEHUH MEPEMEHHBIX, IPU KOTOPBIX BBIIIOJIHEHO JaHHOE PaBEeHCTBO. B
KauyecTBE OTBETA HYXKHO yKa3aThb KOJIMYECTBO TaKMX HAOOPOB.

Haiitu Mmuorounen Xerankuna ais Gpyakouu: f = (x+y)[(x=1y2) .
(X —>yz)

Haiitu cokpaménnyto JJTH® pyunkmu f(x,y,z) = (x—=>y)v
Haiitu CKH® ¢pynkuu f=(01011010).
UYerbipe apyra - AntoHoB (A), Bexos (B), ComoB (C), [eeB (/[) pewmmnu npoBecTH

KaHUKYJIBl B YEThIpEX pa3nyHbIX ropojax - Mockse, Onecce, Kuese u Tamkenre. Onpenenute, B
KaKOW ropoJl JOJKEH MoeXaTh KaXKIbli U3 HUX, €CIM UMEIOTCS CIEeIYIOLINe OrPaHUYECHHUS:

1) Eciu A e ener B Mocksy, To C He enet B Opeccy.

2) Ecnu B He enet Hu B MockBy, HU B TamikeHT, To A enet B MockBy.
3) Ecau C ne ener B Tamkent, To B ener B Kues.

4) Ecnu /[ ve ener B MockBy, T0 B He ener B MOCKBy.

5) Ecmu /[ ne ener B Oneccy, To B He ener B MockBy.

Pa3nea 6. I'padbl
KonTposbHnas padora Ne4

I'pad G 3agan mpu MOMOIIU CIIUCKOB CMEXHOCTH:

~N o W NP O

© ™

A S

a &

1740

1731

751 rpada G BHINOAHUTE 3aaHus 1-4:

Hapucosats rpad.
HapucoBate rpag ¢ MUHUMAaJIbHBIM YUCIIOM MIEPECEUEHUH U yKa3aTh 3TO YUCIIO.



16

3. OO6BecTH MyHKTUPOM Ha PUC. IT. 2 KaXKTyI0 KOMIIOHEHTY CBSA3HOCTH.

4. VYka3arh KOJIMYECTBO KOMIIOHEHT CBSI3HOCTH, IPOHYMEPOBAaTh KOMIIOHEHTHI B COOTBETCTBUU
C IIPOrPAMMOM.

JUist KaK101 KOMITOHEHTHI CBA3HOCTHU Tpada G BHIMOIHUTH 3a1aHus 5-12:

5. VYkazarh KOJTUYECTBO BEPIINH, pedep, MeTelb.

6. VYkazaTh MEKIy KaKUMU BEpIIMHAMH €CTh KpaTHBIE pedpa.

7. ITocTpouTh OCTOBHOE IEPEBO.

8. HaiiTi mpocToil IUKJI MAKCUMaJIbHOM JJTMHBI.

9. Ecnu cymectByer, TO ykazaTb DUIEPOB UK U DUJIEPOBY IIEIb.

10. Vka3aTh MaKCUMaJbHYI0 W MHHHUMAJIbHYIO CTEHEHb BEPIIMHBI U  TEPEUYUCTUTDH
COOTBETCTBYIOIIME BEPIINHBI.

11. 3anucaTh CIUCOK pebep.

12. 3anucaTh MaTPUILy CMEKHOCTH.

13.  Haiitu maTpuily cMexHOCTH Tpada, 3aJaHHOTO CBOCH MaTpHIIeH HHIUACHTHOCTH

-1 0 1 1
1 -1 0 -1
0 1 -1 0

Pazgea 1. [Ipeamer JUCKpPETHOM MATEMATHKH, €r0 OCHOBHBbIE 32124 U 00JIaCTH NIPUMEHEHHUS.
Pa3nes 2. DiieMeHTHI «<HAMBHOW» TeOPHH MHOKecTB. AkcuomaTnka Ileano HarypajbHbIX
yuceJi. Pasnea 3. KomOunaropuka. Paznen 4. Ctpykrypa o011ero pemeHus.

Pasnen 5. Teopusi konupoBanus. Pazaena 6. DiieMeHTbI MATEMAaTHYECKOMH JTOTUKH.
Paszgea 7. I'padbi
IIpumepHbIe MUHH-TIPOEKTHI

1. Co3nate B pycckoi Bukunenum crareto Ha Temy «Komuan (teopus rpadoB)»
(https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BB%D1%87%D0%B0%D0
%BD_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0
%D1%84%D0%BE%D0%B2)&action=edit&redlink=1) nyrém mnepeBoia COOTBETCTBYIOIICH
crathy u3 aHrmiickoi Buxumemuu (https://en.wikipedia.org/wiki/Quiver_(mathematics)) wiu Ha
OCHOBE PYCCKOSI3bIYHBIX HCTOYHUKOB.

2. Co3nate B pycckoil Bukumeauum crtatbio Ha Temy «Xoddman, Anan J[xepom»
(https://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%BE%D1%84%D1%84%D0%BC%D0
%B0%D0%BD,_%D0%90%D0%BB%D0%B0%D0%BD_%D0%94%D0%B6%D0%B5%D1%80
%D0%BE%D0%BC&action=edit&redlink=1) nyrém mnepeBoia COOTBETCTBYIOIICH CTaTbu U3
anrnuiickoit  Buxunemum  (https://en.wikipedia.org/wiki/Alan_J._Hoffman) wmu Ha ocHoBe
PYCCKOSI3BIYHBIX HCTOUHUKOB.

[lonHBI CHMCOK TPUMEPHBIX TEM JUII MHHH-IIPOEKTOB MOYKHO HAWTH IO  aJpecy:
https://ru.wikipedia.org/wiki/%D0%A3%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%B8
%D0%BA:G2ii2g9/%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%B8%D0%B
A#%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D0%B0%D1
%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%
D0%B0

IlepeyeHb BOIPOCOB U 3a/1aHUIA,
BBIHOCHMBIX Ha 3K3aMeH / 3a4€T / nuddepeHunpoBaHHbIi 32a4€éT
Bomnpocsl k 3a4éTy 3a 2 cemecTp
1. [Tpeamer TUCKpeTHOW MaTEeMaTUKH, €r0 OCHOBHBIE 33Jauu U 00JacTu npuMeHeHus. Teopus
MHOkecTB. CItocoObI 3aJaHUSI MHOYKECTB.


https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BB%D1%87%D0%B0%D0%BD_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2)&action=edit&redlink=1)
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BB%D1%87%D0%B0%D0%BD_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2)&action=edit&redlink=1)
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BB%D1%87%D0%B0%D0%BD_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2)&action=edit&redlink=1)
https://en.wikipedia.org/wiki/Quiver_(mathematics))
https://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%BE%D1%84%D1%84%D0%BC%D0%B0%D0%BD,_%D0%90%D0%BB%D0%B0%D0%BD_%D0%94%D0%B6%D0%B5%D1%80%D0%BE%D0%BC&action=edit&redlink=1)
https://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%BE%D1%84%D1%84%D0%BC%D0%B0%D0%BD,_%D0%90%D0%BB%D0%B0%D0%BD_%D0%94%D0%B6%D0%B5%D1%80%D0%BE%D0%BC&action=edit&redlink=1)
https://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%BE%D1%84%D1%84%D0%BC%D0%B0%D0%BD,_%D0%90%D0%BB%D0%B0%D0%BD_%D0%94%D0%B6%D0%B5%D1%80%D0%BE%D0%BC&action=edit&redlink=1)
https://en.wikipedia.org/wiki/Quiver_(mathematics))
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2. Axcuomaruka [leano HaTypanbHbIX yncell. B3sTue 1o MoayIio HaTypajabHOTO YUCTA.

3. VYHuBepcaibHoe MHOXecTBO. CTaHIapTHBIE OMNEpalM C MHOXECTBAMHU (JIOTIOJIHEHHE,
nepeceyeHue, 00beAMHEHNE, Pa3HOCTh, CHMMETPHYECKAasi Pa3HOCTb).

4. MomHocTh MHOXKecTBa. llogMHOXKECTBa M XapaKTepucTUdecKas (yHKIUS MHOXECTBa.
OTHOLIEHUS MKy MHOKECTBAMHU.

5. MHOXeCTBO BCeX MOAMHOKECTB (OyiieaH).

6. JlexapToBO Mpou3BEICHUE IBYX U HECKOJIBKUX MHOXKECTB. KopTexu.

7. OtHoueHus. buHapHble OTHOLIEHUS.

8. bunapupie  otHomenus. CrmocoObl  3amaHus  (mepedmciieHde,  MaTpuia, rpad,
XapaKTepUCTUYECKOE CBOMCTBO, rpaduk, ceueHue).

0. bunapubie otHomeHus. OOnacTh ompenereHus, 3HauYe€HUH, OOpaTHOE OTHOLICHHE.
Kommo3uius oTHOIIGHUH (TIepednciaeHue, MaTpuiia, rpad). ACCOIMATUBHOCTh KOMITO3HIIHH.

10. CoiicTBa OWHApPHBIX OTHOIICHMHA: PEQIIEKCUBHOCTh, MpPUMEPHL. PedrekcuBHOCTD B
MaTpulax u Ha rpadax oTHomeHui. ['pad oTHOIIEHUS HA OTHOM MHOXECTBE BEPIIIHH.

11. CBoiicTBa OMHAPHBIX OTHOIICHHH (aHTUPE(DICKCUBHOCTH, KOPE(PICKCUBHOCTH ).

12. CaoiicTBa OMHApHBIX OTHOILICHHM: CUMMETPUYHOCTb, AHTUCUMMETPUYHOCTb,
ACUMMETPUYHOCTH ).

13. CBolicTBa OMHAPHBIX OTHOLIEHUH (TPAaH3UTUBHOCTD ).

14.  EBKIMIOBOCTH OTHOIICHHUS: IIpaBasi, JieBasl.

15.  CaoiicTBa OJHOTHI (CB3HOCTH) U CJIA00W CBA3HOCTH.

16.  KomOuHupOBaHHBIE OTHOLICHHS: TPUXOTOMHHU, KBa3UIOPSIKA,

17. OTHOIICHUS IKBUBAJICHTHOCTH.

18.  OrHomIeHUs MOPSAIKA: CTPOrOro, HECTPOroro, YaCTHUHOTO, TMHEHHOTO (COBEPIIEHHOTO).

19. OTHoLIEHUS TOMUHUPOBAHUS, TOJIEPAHTHOCTH.

20.  MynbTUMHOXECTBA, KPATHOCTD AJIEMEHTa, HEUETKHE MHOXKECTBA.

Bonpocsl k 3k3aMeny 3a 3 cemecTp
OcHoBHBIE KOMOMHATOPHBIE MeTOBI. [IpaBuia cyMMBI, TPON3BEICHHUS.
[TpuHIMT BKJIFOYEHHS U UCKITIOUECHHUS.
Komb6unaropusie koHQurypanuu. Pazmerienus, nepecTaHOBKU, COYETAHUS.
bunom Herotona. OcHOBHBIE CBOMCTBa OMHOMHUAIBHBIX KOA(P(PHUIINEHTOB.
[TonuHomuaneHas GopMyIia ¥ HOJTMHOMHUATIbHBIE KOOPPUIIUEHTHI.
KomOunatopuka. 3ajauu Ha IepecTaHOBKH.
3amaun Ha pa3MeleHus. 3aaun Ha COYETaHMUS.
[Tpumenenne komOuHaTopuku B anredpe. O00OIIEHNs COYETaHU.
. PexyppentHble cooTHomieHus. JIMHeWHble peKyppeHTHble cooTHomeHuss. CTpykTypa
OO0IIEero pelieHus.

©CoNoO~WNE

10.  JluneiiHBlE OJHOPOAHBIE PEKYPPEHTHBIC ypPAaBHEHHs C IOCTOSHHBIMH Kod(hdunmeHramu.
Oob1ee perieHue.

11.  JluneiiHble HEOAHOPOJHBIE PEKYPPEHTHBIE YpaBHEHHUS C MOCTOSIHHBIMU Ko3(dullMeHTaMu.
Oouiee peuieHre. MeTo bl OTBICKaHUS YaCTHOTO PELICHUS.

12. CyMMHpoOBaHHE MOCIEeN0BATENbHOCTEN. OCHOBHBIE METO/IBI.

13.  Teopus koaupoBaHus: MOOYKBEHHOE KOJMPOBAHKE; pa3AeIuMble KOJIbl; MPePUKCHBIE KOJIBI,
KpUTEpUN 0IHO3HAYHOCTH JIEKOAUpOBaHus; HepaBeHCTBO Kpadra — Makmuiiana.

14.  OnrtumanbHbIe KOABI; METO/IBI TOCTPOSHHS ONTUMAIIBHBIX KOJI0B; MeTo Xaddmana.

15.  CamokoppeKTHpyIOIIHecs KObl; KOJAbl XOMMHUHTA, UCTIPABIISIONINE €AUHUYHYIO OIINOKY.
16. JIuHelHbIE KOABI U UX NPOCTEHILNE CBOWCTBA.

17. Hcnonp3oBaHne MOOMTOBBIX OTEpaIIdid IS aHAIH3a KOAUPOBAHUS HHGOPMAIIIH.

18.  Jloruyeckue omnepamum.

19.  AureGpa nmoruku. KOHBIOHKTHBHAS W TU3BIOHKTHBHAS HOpMalbHbIE GOpMBI. [Ipnoputers
omneparuii. Jlorudeckue onepainuu B C++ 1 UX MOOUTOBBIE aHATIOTH.

20.  AxcuoMbl anreOpsl JIOTHKH. ACCOIHMATUBHOCTE M JUCTPHUOYTHBHOCTH JIOTHYECKHX

ornepanuii. 3akoHsl 1e Moprasa.
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Bomnpocs! k 3a4éTty 3a 4 cemecTp
1. [Tpumenenue rpadoB B MaTeMaTHYeCKOM MOAETUpoBaHMU. OCHOBHBIE TOHSATHS TEOPUHU
rpadoB. Omnpenenenne rpada. Péopa. Bepmunbl. [letnu. Ilpocteie rpadsl. [Topsimok u pasmep
rpada. OpuentupoBanubie rpadsl. Jdyru. Mynbtupéopa (kpatHbie pebpa). MyabTurpadsl.
[TceBmorpadpsr.
2. [Tycteie Tpadsl. [Tonnsie rpader. CMexxHOCTh BepminH U pédep. MuuuaentHocts. CteneHb
BeplInHbI. Teopema o cymme creneHel BepiiuH rpada u eé cnencraue. MzonupoBaHHash BEpUIMHBIL.
Bucswas Bepmmna. Iloarpader. Hangrpadsl. PasnoBumnoctu noarpados. Kimka. Beprmmnzo-
MOPOKAEHHBIE U peOEPHO-TIOPOXKICHHBIE MOArPadBbl.
3. [Tyts (MapupyT) B rpade. Llens. [IpocTas uens. Huknmyeckuit myth. Luxi. [Ipoctoit nuki.
Tpeyronpauk. Jlnuna mytu. Paccrosnue mexay BepimHamu rpada. Juamerp rpada. onoaHenue
rpada. O6benunenue rpados.

4. ['amMunbToHOB TyTh. ['amMuinbTOHOB LWKI. ['amunbToHOB rpad. IlomyraMuinbToOHOB rpadbl.
DiisiepoB MyTh. DisiepoB UK. Diniepos rpad. [Tomysitnepos rpad. Kpurepuii siinepoBocTy.

5. Crioco6s1 3ananus rpados. Harnsaroe nzo0paxenune. Crimcok pedep. Marpuia cMeXHOCTH
JUISI HEOPUEHTUPOBAHHOTO U OPUEHTUPOBAHHOTO IPadoB.

6. Henocrarku matpuisl cmexHocTH. [Ipencrapnenne rpada B BUIE CIMCKOB CMEKHOCTH.

7. Beca peGep. B3pemennsiii rpad. Matpuia BecoB. CMBICTIOBOE 3HaUEHUE BECOB pedep mpu
MOJIETTUPOBAHUU.

8. Matpuiia WHIOUACHTHOCTH [UIsi OPUEHTHPOBAHHBIX M HEOPHUEHTUPOBAHHBIX TIpadoB.
I'unieprpader.

0. Casi3Hble 1 HecBsI3HBIE rpadbl. KOMIOHEHTHI CBSI3HOCTH, WX uncio. JlepeBbs U jeca. 3Be3fa.
OctoBHoOe nepeBo. CBoOMCTBA WM aJbTEPHATUBHBIE ONPEEIICHUS JEPEBLEB.

10. N3zomopduzm u aBTromMopdusm rpadoB. MaTpuma cMeKHOCTH pebep. PeGepnbiii rpad.
Teopema YurtHu.

11.  JIBymonbuble rpadbl. [lomusiii nBynonsHbli rpad. UHTEepnpeTanus ABYI0IbHBIX IpadoB B

NpUKIaaHbIX 3amadax. Llukmel B aBynonbHbIX Tpadax. JlepeBbst kak nBynoibHbie rpadbl K-
nonbHble Tpadsl. [TonHeiil K-gonsHbIi Tpad.
12. [InanapHbple ¥ HerulaHapHble rpadpl. Ykiaaka rpadga Ha miockoctu. [lmockue rpadsl.
Hennanapuocts rpadgoB Ks u Ks3. MunumansHoe uncino nepeceuenuil. Teopema Papu. I'panu
wiockoro rpada. I'padel, COOTBETCTBYOIINE BBIMYKIBIM MHOTOrpaHHHKaM. Teopema (dopmyiia)
Diinepa u e€ cneACTBUS.
13.  JIBOWiCTBEHHBII W CaMOJBOWCTBEHHBIH Tpadsl. Bnoxenme rpadhoB Ha pazITHUHBIX
MOBEPXHOCTAX U B IpocTpaHcTBe. KHkHOE Binoxkenue rpada. EBKinaoBel rpadsl.

Bonpocsl k 3k3aMeny 3a 5 cemecTp
1. Packpacka BepuiuH u pédep rpada. PackpammBaeMocTh BEPIIUH MJIaHAPHOTO rpada NAThI0
KpackaMu. | nmore3a 4eThIpéX Kpacok.
2. [Toapazouenue rpada. Jlenenue pebpa. Mckmouenue Bepiuubl. ['omeomopdusm rpados.
Teopema [lonTpsaruna-KypaTtosckoro.
3. Paznenstoniiee MuOXKecTBO B rpade. Paznensitomue pedpa (MocTel). Pazaenstoniue BepImHbI
(mapuupbl). PebepHO-0HOCBSA3HBIE W BEPIIMHHO-OJHOCBs3HBbIE Tpadbl. PeGepHo K-cBsi3HBIE M
BEPIIUHHO k-CBSI3HBIE TpadBbl.

4. PebGepHo 1 BepmMHHO Hemepecekaroluecs myTH. Teopema Menrepa. AJbTepHAaTUBHOE
olpeziefieHue BepUIMHHON/pedepHoii k-cBsi3HOCTH, K-CBA3HOCTD MOJHBIX TpadoB.

S. OpuentupoBanHble rpadppl M HuX HOpuMeHeHHe. OpHUEHTHPOBAaHHBIA  MapuUIpyT.
OpueHTHpOBaHHbIE JIepeBbsi. KopeHb U KOHIIEBbIE BEPIIUHBI (JINCTHS).

6. OpueHTHpoBaHHbId  [UKIA.  OpHUEHTHPOBAHHBIA  anUKIM4Yeckuii  rpad.  ba3oblit
HEOpUEHTUPOBaHHBIN rpad. TpaHcnopTHbIE ceTH.

7. [TnotHocts rTpada. HaceimeHHblt U paspexeHHblii Tpadpl. CI0XHOCTH aITOPUTMOB
00paboTKu TpadoB MO MaMATH U 110 BPEMEHH.

8. AcumnroTnyeckre 0003HauUEHHs Uil OLEHOK CI0KHOCTU anroputmoB: Omera Oombioe, O

6ob10e, Tera O0NbIIOE U COOTBETCTBYIOIINE UM TPadUKHU.
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9. Anroputmsl moucka B mupuny (BFS [breadth first search]) u anroputmsr morcka B riryOuHy
(DFS [depth first search]) nnst 06paboTku rpados.

10.  Hcnonb3oBaHue MoOuCKa B TNyOWMHY Asi MOACYETa KOJIMYECTBA BEPIIMH B KOMIIOHEHTE
CBSI3HOCTH.

11. Haxoxnenue kpaTyailimx myTed OT JaHHOM BepIIMHbBI. AITOpUTM Jl€HKCTPBI.

12. HaxoxneHue kpardaiimero OCTOBHOTO JA€peBa.

13. Merton «Karenpb U CBI3En.

Tadauua 9 — IlpuMepsl OLEHOYHBIX CPEIACTB ¢ KIKYaMH NPABUJIbHBIX OTBETOB

. Bpewms
Ne Tun [IpaBunbHBIN p
DopMyIMpOBKa 331aHUS BBITIOJTHEHUSI
n/m | 3amaHus OTBET
(B MUHYyTaX)

Koo u naumenoeanue nposepaemoil KomnemeHyuu
OIIK-1. Cnocoben npumenamov @ynoamenmanvuvle 3HAHUA, NOJYUEHHble 6 oOOaacmU
Mamemamuyeckux u (Uiu) ecmecmeeHHvIX HAyK, U UCHONb308AMb UX 6 NPOPeccUOHAIbHOU

oesamenbHoCmu.

1. 3ananue Martpuiielt CMEXHOCTH HEKOTOPOTro 3 1
3aKpeITOrO | rpada sBiseTcs
TUNA 1 0 2
1) |0 0 3
1 3 2
10 lj
2) 110
1 ﬂ
3) 11
1 0 -1
4 [0 10
-1 10
2. Hucno pasMenieHuii ¢ MOBTOPEHUAMHU 2 1

A3 N dJIeMeHTOoB Ha K MecT MOXHO
BBIYHCIIUTD CIICIYIOIIUM 00pa3oM
n!

1 T—m!

n

2)
k n

3)

4
n(n-1)(n—2)...(n—k +1)

3. ®opMyOi TOTUKU BBHICKAa3bIBAHUM HE 3 1
SIBIIIETCS

1) (AvB)—> AAB
2y A—>B—->C-B

C—->B—>A—>B
4) ((AvB)vC)AD
4, B komnektuBe 10 cOTpyIHUKOB. 252 3

CKOIBKAMUA crocobamu MOJKHO
COCTaBUTh TpYNNy, COJAEpXKaILyl 5
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No Tun [IpaBunbHBIN Bpews
DopmMyIUPOBKA 3aJaHUS BBIITOJTHCHUS
1/ 3aJIaHus OTBET
(B MHHYTaX)
YeJ0BEK U3 YICHOB 3TOr0 KOJUICKTHBA
5. Ilycte A ={a,b,c,d}, B ={1,2,3}, 4 1
P, C A?, P, € AXB, JIaHbI
OTHOIICHUS P, =
{(a,a),(a,b), (b, b), (b, c),
(C' C), (C! d)! (d! d)}v PZ = {(a, 1)!
(a,2),(b,2),(b,3),(c,3),(d,3)}.
Haiiti morHocTh MHOXKECTBA A.
6. 3amanmne Kakoe  otHOmeHme  HasbBaeTcs | PedurekcuBHBIM 5
OTKPBITOrO | pedIeKCUBHBIM? Ha3BIBACTCS OmHapHOE
THIIA OTHOIIIEHUE R Ha
MHOKECTBE X, npu
KOTOPOM BCSKHM 3JEMEHT
MHOecTBa X HaXOOUTCS B
oTHomIeHMH R ¢ camum
coboit
7. Kakoe  orHomenme  HaspiBaeTcs | AHTHUPE(IESKCHBHBIM 5
aHTHUpe(ICKCUBHBIM? Ha3bIBaeTcs OuHapHoe
OTHOIIICHHE R Ha
MHO>KECTBE X, npu
KOTOPOM HU OJIUH 3JIEMEHT
MHOKECTBa X HE
HaXOAUTCSA B OTHOIICHUH
R ¢ camum coboit
8. Kakoe  orHomienue  HaspiBaeTcs | KopeduiekCHBHBIM 5
KOpe(JICKCUBHBIM? Ha3bIBACTCS OuHapHOE
OTHOILICHUE R Ha
MHOXECTBE X, TaKoe, 4TO
BCSIKHE JIBa dJieMeHTa (a,b)
MHOKECTBA X,
HaXOJAIUXCS B
orHomenun  (a,b)€ R,
COBMAJIAIOT JIPYT C IPYTOM
a=b
0. Kaxkoe OTHOIIIEHUE Ha3zpiBaeTcst | CHMMETPUYIHBIM 5
CUMMETPUYHBIM? Ha3bIBACTCS OuHapHOE
OTHOILICHUE R Ha
MHOXKeCTBe X, eclu s
KaXJ0M mapbl 3JEMEHTOB
MHOKECTBA (a, b)
BBIIIOJTHEHHE  OTHOIICHUS
aRb BieuéT BHITOIHEHHUE
oTHoueHus bRa
10. Kakoe OTHOIIICHHUE Ha3bIBaeTCs | AHTUCUMMETPUYHBIM 5
AHTHUCUMMETPUYHBIM? HAa3bLIBACTCS OuHapHOE
OTHOIIICHHE R Ha
MHOXKeCTBe X, €Clu s
KOKIOW TMapbl 3JIEMEHTOB
MHOKECTBA a,b
BBINIOJTHEHWE OTHOIIECHNH
aRb u bRa Bieuér a=b
Koo u naumenosanue nposepﬂemoﬁ Komnemenuyuu
IIK-8. Cnocoonocms nonumamov, COGEPUIEHCHIBO6AMb U  NPUMEHAMb  COBPEMEHHDLIL
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. Bpewms
No Tun [IpaBunbHBIN
DopmMyIUPOBKA 3aJaHUS BBITIOJTHEHUSA
/11 3a71aHUS OTBET
(B MHHYTaX)
Mmamemamuueckuil annapam.
11. 3aganue Ilycte A ={a,b,c,d}, B ={1,2,3}, 3 1
3aKpeITOrO | P; C© A?, P, € AXB, JaHBI
TUna OTHOIIICHUS P, =
{(a,a),(a,b), (b, b),(b,c),
(C' C), (C! d)! (d! d)}v PZ = {(a, 1)!
(a,2),(b,2),(b,3),(c,3),(d,3)}.
Haiitu MmoniHocTh MHOXECTBA B.
12. Ilycte A ={a,b,c,d}, B ={1,2,3}, 7 1
P, € A2, P, S AXB, JaHBI
OTHOUIEHUS P, =
{(a,a),(a,b),(b,b),(b,c),
(C' C), (C, d), (d, d)}v PZ = {(a' 1);
(a,2),(b,2),(b,3),(c,3),(d,3)}.
Haiitu MmomHOCTS MHOXKECTBA P .
13. Ilycte A ={a,b,c,d}, B =1{1,2,3}, 6 1
P, C A%, P, € AXB, JIaHbI
OTHOIIICHUS P, =
{(a,a),(a,b),(b,b),(b,c),
(C, C), (C, d)! (d, d)}, PZ = {(a' 1):
(a,2),(b,2),(b,3),(c,3),(d,3)}.
HaiiTu MmomHOCTh MHOXKECTBA P,.
14, Ilycte A ={a,b,c,d}, B ={1,2,3}, 16 1
P, € A?, P, € AXB, JIaHbI
OTHOULIEHUS P, =
{(a,a),(a,b),(b,b),(b,c),
(C' C)' (C' d)' (d' d)}v PZ = {(a' 1)!
(a,2),(b,2),(b,3),(c,3),(d,3)}.
HaiiTi MOIIHOCTh MHOKECTBA A2,
15. Iycte A ={a,b,c,d}, B ={1,2,3}, 12 1
P, C A%, P, € AXB, JIaHbI
OTHOIIICHUS P, =
{(a,a),(a,b),(b,b),(b,c),
(C, C), (C, d)! (d, d)}, P2 = {(a' 1):
(Cl, 2)! (b, 2)' (b, 3)' (C, 3)' (d' 3)}
Haiitu MmomHocTs MHOXKECTBA A X B.
16. 3ananue Kakoe  oTHomeHume  HazbIBaeTCs | ACUMMETPUYHBIM 5
OTKPBITOTO | ACUMMETPHYHBIM? HazbIBaeTcs OuHapHOe
THITA OTHOIIIEHUE R Ha
MHOECTBE X,
obmagaromee I JTFOOBIX
ab m3 X cruenymomuMm
CBOMCTBOM: eclu a
CBSI3aHO JTAHHBIM
OTHOIIIEHHEM ¢ b, TO b He
CBSI3aHO C a
17. Kakoe  orHomieHue  HaspiBaeTcs | TpaH3UTHBHBIM 5
TPaH3UTHBHBIM? Ha3bIBaeTCA OouHapHOE
OTHONICHHUE R Ha

MHOXKECTBe X, €cliu s
MOOBIX TpEX DIEMEHTOB
MHOKECTBA a,b,c
BBITIOJTHEHWE  OTHOIICHHH
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/o

Tun
3aqaHus

DopmMyIUPOBKA 3aJaHUS

[IpaBunbHBIN
OTBET

Bpewms
BBINOJIHEHUS
(B MHHYTaX)

18.

19.

20.

bRc  Bieuér
OTHOIIIEHUS

aRb u
BBITIOJIHCHUC
aRc

Kaxkoe OTHOIIIEHHE
[IPaBbIM CBKIUIOBBIM?

HAa3bIBACTCA

[IpaBeIM €BKJIMIOBBIM
Ha3BIBACTCS OmHapHOE
OTHOILICHUE R Ha
MHOXeCTBEe X, €Ciad UIs
MOOBIX TPEX DIEMEHTOB
MHOYECTBA a,b,c
BBIMIOJIHEHHE OTHOIICHUH
aRb wm aRc Bieuér
BBITIOJHEHHE  OTHOIICHUS

bRc

Kaxkoe OTHOIIIEHNE
JIEBBIM €BKJIMIOBBIM?

HAa3bIBACTCA

JleBBIM €BKIIUJOBEIM
Ha3bIBaeTCA OuHapHOE
OTHOIIICHHE R Ha
MHOXecTBe X, €ciad Ui
MOOBIX TPEX DIIEMEHTOB
MHOKECTBA a,b,c
BBINTOJIHEHHE OTHOIICHUH
bRa u cRa Baeuér

BBITTIOJTHCHUC OTHOIUCHUSA
bRc

Kaxkoe OTHOIIIEHHE Ha3bIBAETCS
OTHOILLIEHUEM 3KBUBAJIECHTHOCTH?

OTHomIeHHEM
9KBUBAJICHTHOCTH
Ha3bIBaCTCA OuHapHOE
OTHOILLICHUE R Ha
MHOXecTBe X, KOTopoe
SBIISICTCS  OJTHOBPEMEHHO
pedIIeKCUBHBIM,
CUMMETPUYIHBIM u
TPAH3UTHBHBIM

[TonHbBIN KOMIUIEKT OLIEHOYHBIX MaTe€pHajoB MO AUCHUILIUHE (MOAY0) (POHA OLIEHOUHBIX
CPEACTB) XpaHUTCA B AIEKTPOHHOM BHJE Ha Kadenpe, yTBepkiarolied pabouyro IporpaMmy
JUCLUIUIMHBI (MOAYs), U B LIeHTpe MOHMTOpUHTA U ayIuTa KauecTBa 00yUeHHs..

7.4.

MeToanyecKue

MaTepuabl,

pe3yabTaToB 00y4eHHs MO AUCHUIIHHE (MOAYJII0)
Tab6anna 10 — TexHosornyeckass KapTa peHTHHIOBBIX 02JV10B 110 M CHHMILIMHE (MOAYJII0)

onpeaeasomue

npoueaypsbl

OIICHUBAHUA

KonuuecTBo MakcumaiibHOE Cpok
No KonTponupyembie .
MEPOTPHATHIA KOJIMYIECTBO MpeJICTaBIIe
n/m MEPOTIPUATHS
/ Gasl 0amioB HUA
OcHoBHOI1 0J10K
1. | Buinoanenue nabopamopHulx pabom VYka3zaH B
5/6 30
Moodle
2. | Boinoanenue koumponvhwix pabom 4710 40 B nenn
MIPOBEICHUS
3. | Buinonnenue munu-npoexmos B teucnme
2 2/10 20
cemecTpa
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KonunuecTBo MakcumaiibHOE Cpok
Ne KoHnTtponupyemsie .
MEPOTIPUSITHI KOJIMYECTBO MIPEACTaBIIC
n/m MEPOTIPUATHS
/ GaIs 0amioB HUS
Bcero 90
bJjok 6oHycoB
4, | Ilocewenue scex 3anamui B
6 6 pacrnucanu
u
5. | Ceoespemennoe  evbinoaHeHue  6cex VYkazaH B
. 4 4
3a0anuil Moodle
Bcero 10
NUTOI'O 100

Ta6muna 11 — Illkana mepeBojga peiiTMHIOBHIX 0AJJIOB B HUTOTOBYIO OIIEHKY 3a ceMecTp
10 AMCUMILIMHE (MOIYJII0)

Cymma 6ajuioB Orerka 1o 4-0aIbHOM MIKale
90-100 5 (OTIMYHO)
85-89
;8:32 4 (xopomo) 3auTeHo
6569 3
60-64 (YZIOBIETBOPUTEIHHO)
Huxe 60 2 (HeYIOBJICTBOPUTEIIHHO) He 3auteno

HpI/I peain3aliii AUCIHHITIIINHBI (MO,Z[y.]'IH) B 3aBUCUMOCTH OT YPOBHA IOATIOTOBJIICHHOCTU
o6yqafonmxc;1 MOTYT OBITh HCIOJL30BAaHBI WHEIE q)OpMI)I, MCTOAbI KOHTPOJII W OLCHOYHBLIC
CpeacTBa, HCXOOA U3 KOHerTHOﬁ CUTYyalnuu.

8. VUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIS)

8.1. OcHoBHas1 1uTEpaTypa

1. lamkoB, C.b. JluckpeTHas MaTeMaTHKa : Y4eOHHK M MPAKTUKyM s BYy30B /
C. b. T'amkoB, A.b. ®ponoB. — 3-¢ u3n., ucnp. u jgon. — Mocksa : M3marensctBo HOpaiit,
2023. — 483 c.— (Briciee ob6paszoBanue). — ISBN 978-5-534-11613-7. — Tekct
AJIEKTPOHHBIN /Il OG6pazoBaTenbHas mnatdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/511483 (dnexTponHas GuGmMoTeuHas cucTeMa m3natenscTsa FOPAIT).

2. baspun, W.MWN. JluckperHas MaTemaTuka. Y4YeOHMK U 3aJa4HUK : JIs  BY30B/
U. U. baBpun. —  MockBa :  W3pmarensctBo  IOpaiit, 2023. — 193 c.—  (Boicmiee

obpazoBanme). — ISBN 978-5-534-07065-1. — Texct : osmexktpoHHbId // OOpa3oBarenbHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511261 (DnexkrpoHHas 6uOIMOTEUHAS
CHCTEMA U31ATEILCTBA IOPAPiT).

3. AcanoB M.O. JluckpeTHas MaTeMaTHKa: rpadbl, MATPOUIbI, AITOPUTMBIL: yued. 1ocob. - 2-
e u3x.; ucnp. u nom. - CII6.: Jlanp, 2010. - 368 c.: win. - (YueOHuku s By30B. CreruanbHas
mutepatypa). - ISBN 978-5-8114-1068-2: 449-90: 449-90. (19 »k3.)

4, JuckpeTHass mMaTeMaTuka [DJIEKTPOHHBIN pecypc]: yueb. mocobue / BacumwseBa A. B. -
Kpacnospck: COVY, 2016. - http://www.studentlibrary.ru/book/ISBN9785763835113.html (3bC
«KOoHCYIIBTaHT CTyZCHTa»).

5. Kazanckmit  A.A. JluckpetHas marematuka. KpaTkuii Kypc: ydeOHOoe mocobue
[DnekTponnsbIii pecypc] / Kazanckmii A.A. - M.: IIpocnekr, 2016. - 317 c. - ISBN 978-5-392-
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19545-9 - Pexum mocryma: http://www.studentlibrary.ru/book/ISBN9785392195459.html (3BC
«KOoHCYnbTaHT CTyI€HTa»).

6. Cnupuna M.C. [{uckpeTtHas maTtemaruka: Jlorn. M-Bom oOpazoBanus P® B kauecTBe yueo.
Uig cpenHero mpod. oOpa3oBaHUS IO CHel. «ABTOMAaTH3UPOBAHHBIE CHUCTEMBI O0pabOTKH
uHdopmanuu u ymnpasieHus (mo orpacisim)», «[Iporpammuoe obecrieueHHe BBIYMCIUTENBHOMN
TEXHUKUA MU aBTOMATHU3UPOBAHHBIX CUCTEM». - 4-¢ u3j.; uchp. - M.: Akagemus, 2007. - 368 c. -
(Cpen. mpod. obpazosanue). - ISBN 978-5-7695-4562-7: 364-65: 364-65. (39 3k3.)

7. Kamutun /1.B., OcHOBBI quckpeTHOl Matematuku: Teopus rpados / [I.B. Kamurun, O.C.
Kamutunaa - M.: MUCuC, 2017. - https://www.studentlibrary.ru/book/ISBN9785906846686.html
(OBC «KoHCynbTaHT CTyACHTaY).

8. I'mankoB JI.A., CnemumansHble pasnenbl Teopun TpadoB: ydeOHOe mocobue /
I'mankos JL A. - Pocros H//1: N3n-Bo 0DV, 2018. -
https://www.studentlibrary.ru/book/ISBN9785927527793.html (3bC «KoHCynbTaHT CTynEeHTa).

8.2. lonmosiHuTE/IbHAS JIUTEPATYpPa
1. ApnommmH C.M. [luckperHas wmaremMatuka. MogynspHas anreOpa, Kpunrtorpadus,
KogupoBaHue [DnekTpoHHbI pecypc] / ABgomun C. M., Habebun A. A. - M.: JIMK Ilpecc,
2017. - 352 C. - ISBN 978-5-94074-408-3 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785940744083.html (DBC «KOHCYIbTaHT CTyICHTaY).
2. Huckpernass maremMaTuka. byneBel  (yHKOHH: COOpPHHK  KOHTPOJIBHBIX  padoT
[DnekTponnblii  pecypc] / Buxtopoea H. b. - M.. Ilpocmekr, 2018. -
http://www.studentlibrary.ru/book/ISBN9785392241972.html (3bC «KoHCyIbTaHT CTyI€HTa»).
3. Tiopun C.D., [luckpernas wmatemaTuka: I[IpakTudeckas IUCKpeTHas MaTeMaTHUKa W
MaTeMaTh4decKasl JIOTHKa [DIeKTpOHHBIN pecypc]: yuebd. mocobue / C.D. Tropun, FO.A. Anses. -
M.: @unancel u cratuctuka, 2012. - 384 c. - ISBN 978-5-279-03463-5 - Pexum nocrtyma:
http://www.studentlibrary.ru/book/ISBN9785279034635.html (OBC «KoHCynbTaHT CTyIeHTaY).

8.3. UuTepHeT-pecypchbl, HEOOXOAMMbIE 1JIS OCBOCHHSI JUCHUNIMHBI (MOIYJIS)

1. DnekTpoHHas OuGmmoTeuHas cucTema wu3narensctBa FOPAUT pasmen «JlerenmapHble
KHUTHY.
2. OnektponHsbii katanor «Hay4unsie sxypranst AT'Y»: http://journal.asu.edu.ru/.

3. Hayunas onexktponnas O6ubinuoreka eLIBRARY.ru OOO «PYHO3b» - kpynueimmit
poccuiickuii nHPpopManmonHslid moptai: http://elibrary.ru

4. MHTYUT (naumoHanpHbIil  OTKPBITEIA yHHBepcuTeT ) http://www.intuit.ru/department/
se/oip/
5. OnexktpoHHo-Onbmmnoreynas cucrema (OBC) OOO «Ilonurexpecype» «KoHCyIbTaHT

cryneHtay. Www.studentlibrary.ru.
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAYJIA)

Jia mpoBeneHHs JIEKIHMOHHBIX 3aHATUH HCHOJb3YyeTCs ayAuTopus, 0oOOpyIOBaHHAas
COBPEMEHHOMW NMPE3eHTAMOHHON TeXHUKOM (JOCKa /MHTEepaKTUBHAS J0CKA).

Jnst  mpoBeaeHMS NPAaKTHUYECKUX 3aHATUM  MCIOJIB3YeTCs KOMIBIOTEPHBIM  Kiacc,
OCHAIIEHHBIN NTEpCOHAIBHBIMU KoMIbIOTEpamMu Kitacca PC ¢ BbixoioM B IHTEpHET.

PaGouass mnporpamMma JIHUCHUMIUIMHBI (MOJyJsl) HOpH HEOOXOAMMOCTH MOXET OBITh
ajanTHpoBaHa [yl oOy4yeHHs (B TOM 4YHCIIe C MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJOTHH) JMI ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMHM 3]I0pOBbsSl, MHBAIMIOB. [l 3TOro
Tpedyercs 3asBlieHne 00YyYaroluXcs, SABISIOMUXCS JUIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBbSl, MHBAJIMWJAMHU, WJIH HUX 3aKOHHBIX IPEACTaBUTENEH M PEKOMEHJALMHU IICUXOJIOro-
MEIUKO-TIeJJarTOrH4eckol komuccuu. [l MHBaIWAOB cojepkaHHe paboyell mporpaMMmbl
JUCLUIUIMHBL (MOZYJISI) MOXET OINPENENAThCA TaKKe B COOTBETCTBUM C WHIMBHUIyaJbHON
porpamMmoi peabuiuTanuy UHBaNKUAa (Ipu HAJIMYUH ).
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