[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagensue:

®MO: MakapeHk HEBEPSTBO HAYKH U BBICIIEro oopazoBanus Poccuiickoit deneparnm
Lom@efepanbHOe rocéyz[apCTBeHﬂoe OIODKETHOE 00Pa30BaTeIbHOE YUPEIKICHHUE BBICIIIETO

g é%&ﬁ afttst 4 PO

YHUKaNbHbIM TIPOrPAMMHbIN KITiou:
c098bc0c1041cb2a4cf926cf171d6715d99abae00adc8e27b55cbele2dbd7c78

Tobexwuit roCyJIapCTBEHHBIN dKoHOMUYecKui yHuBepcuret (PUUHX)»

YTBEPXJIAIO
Havanbuuk
y4eOHO-METOIMUECKOTO YIPABICHHUS

IInaronosa T.K.
«25» uroag 2024 r.

PabGouas nporpamMmma JUCHMILIHHBI
JAuckperHass MaTeMaTHKAa

Hanpasnenue 38.03.05 busnec-undopmaruka
Hamnpasnennocts 38.03.05.02 NndopmarninoHHoe 1 mporpaMmMHoe o0ecrieueHrue Ou3Hec-
POLIECCOB B IIU(DPOBOIT IKOHOMUKE

Jlns nabopa 2023 roga

Kpanmudukarys

bakanasp



KA®EJIPA IIpukiiagHas MaTEeMaTHKA H TEXHOJIOTMH HCKYCCTBEHHOI0 MHTE/LJICKTA

Pacnpez[e.ﬂeﬂne YacoB IMCHUIVIMHBI 10 ceMeCTPpam

Cemectp
(<Kypc>.<Cemectp Ha 320
Kypee>) Hroro
Henenp 16
Bun 3ansaruit vl | PO | vo PIT

Jlexun 16 |16 (16 |16
IIpakTuueckue 32 132 |32 |32
Hroro ayn. 48 |48 |48 |48
KonraktHas pabora 48 |48 |48 |48
Cawm. paborta 60 [60 |60 |60
HUroro 108 [ 108 | 108 | 108
OCHOBAHHE

Y4eOHBIN TUTaH yTBEPKIIEH YIEHBIM COBETOM By3a oT 25.06.2024 1. mpoTokox Ne 18.
[Tporpammy coctaBui(u): K.T.H., JOUeHT, JlykpsHosa I'..B.
3aB. kadempoi: K.3.H., morieHT Pytra H.A.

MeTtoaudeckuii COBET HalpaBJIeHUs: [1.3.H., npodeccop Tumenko E.H.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | 3HaHWe TIOHATHII W METOJOB OCHOBHBIX Pa3lelOB ANCKPETHOW MAaTeMaTHKH: TEOPHH MHOXECTB, KOMOMHATOPHKH, TEOPHU
rpadoB, MaTeMaTU4ecKod JIOTUKA U TEOPUH AITOPUTMOB; 3HAKOMCTBO C MPHUKIATHBIMU 3aladaMM, NPH PELIEHHH KOTOPBIX
HCIONB3YIOTCS METOIBI JUCKPETHOM MaTe€MaTHKH.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

VK-1: CnocobeH ocyuiecTBJSITh NMOUCK, KPUTHYECKUH aHAIU3 M CHMHTe3 MH(OpPMAalUHM, NPUMEHATh CUCTEMHBbI MOAX0X MJIf
peleHus MOCTABJIEHHBIX 3a1a4

B pe3yiibTaTe 0OCBOCHUS NTUCHUIIMHBI 06y11a10111m71c91 JOJIZKCH

3HaTh:

- METOABl KOJIWYECTBCHHOTO ¥ Ka4eCTBEHHOTO aHAINW3a, IPHUMEHSIEMBIE B CHCTEMHOM IMOAXOIE UL pEHIeHHs 3amad B
npodeccuoHaNBHOMN eI TeNBHOCTH (cooTHECEHO ¢ nHAanKaTtopoM YK-1.1)

YMeTh:

- TIPUMEHATh METOIbl KOJMYECTBEHHOTO M KAauyeCTBEHHOTO aHaIMW3a, IMpHMEHSeMble B CHCTEMHOM MOIXOHAE Ui PelIeHHs 3amad B
po(hecCHOHATBHON JIeATeNbHOCTH (COOTHECEHO ¢ MHIuKaTopoM YK-1.2)

Biagern:

- HaBBIKAMH TPHMCHEHHS METOJIOB KOJIMYCCTBEHHOTO W KA4eCTBCHHOIO aHAIM3a, MPHUMEHSIEMBIX B CHCTEMHOM IOJXOJC [UIS
peleHus 3ana4d B MpopeCCHOHATLHON IEATSILHOCTH (COOTHECEHO ¢ MHIuKaropoM YK-1.3)

3. CTPYKTYPA U COAEPKAHUE JTUCIIUITJINHBI

Pazgen 1. «JnemeHThl Teopuu MHOKecTB. KomOuHaTopuka»

Cemectp Komneren-

Ne HaumenoBanue Temsl / Bua 3anstus / Kype Yacos - Jlutepartypa
Tema 1.1. "Dnementsl Teopuu MHOXecTB" IloHsATHE MHOXECTBa.
11 CrocoObl  3amanuss  MHOXkecTB. Ormepanid  HaJ  MHOXECTBaMHU. 3 ) VK-1 JI1.1, J11.2, JI2.1,

Juarpammer  Oiinepa-Berna. CHcTeMBI MHOXECTB. 3aKOHBI alreOpbl J12.2,J12.3, J12.4
MHOXeCTB. JlekapToBo npousBeneHne MHoOxecTB. / Jlek /

Tema 1.1. "DnemeHTbl Teopuu MHOXECTB" MHOXKECTBa M OIEpalliH

. N JI.1, JI1.2, J12.1,
1.2 | Han Humu. [IpoBepka CBOMCTB onepanuii Haj 3 2 YK-1 122, 7123, 2.4
MHOXxecTBamu. / IIp /
Tema 1.1. "Dmementsl Teopunm MHOXecTB' IloHATHE MHOXECTBA.
CnocoObl  3amaHuss  MHOXecCTB. Omepaiii  HaJl MHOXECTBaMH. JI1.1, J11.2, JI2.1,

1.3 3 4 VK-1

Juarpammbr  Oitnepa-Benna. CucreMbl MHOXECTB. 3aKOHBI alIreOpsbl J12.2,J12.3, J12.4
MHOXecTB. [lexkapToBo npomssenenue / Cp /

Tema 1.1. "DOnemenTsl Teopun MHOXeCTB" COOTBETCTBHSI, OTHOILIEHHS,
¢yukmun.  Kommosurms  cootBetcTBuil. CBOHCTBA  OTHOINCHHMA.

1.4 |OtHomenue skBuBaIeHTHOCTH. OTHOmIEHWe mopsaka. BsaumHo- 3 2 VK-1 L1, 1.2, JI2.1,
J12.2,J12.3,J12.4
O/IHO3HAYHOE COOTBETCTBHE. MOMHOCTE MHOXecTB. (CueTHble H
HeCYeTHbIC MHOXKecTBa. / JIek /
Tema 1.1. "DOnementsl Teopun MHOXkecTB" COOTBETCTBUS H
. . JI.1, JI1.2, J12.1,
1.5 |otHomenus. IIpoBepka BBINONHEHHUS CBOMCTB COOTBETCTBHH U 3 2 VK-1
. J12.2,J12.3,J12.4
oTtHOmeHUH. OTHOIICHNS SKBUBAIEHTHOCTH U mopsiaka. / [Ip /
Tema 1.1. "DOnemenTsl Teopun MHOXecTB" COOTBETCTBHSI, OTHOILIEHHS,
¢yakmuu.  Kommosurms  cootBeTcTBuil. CBOHCTBA  OTHOIICHHM.
JI.1, JI1.2, J12.1,
1.6 |OtHowmenue skBUBaleHTHOCTH. OTHoUIeHWE nopsaka. BsaumHo- 3 4 VK-1
JI2.2,J12.3,J12.4
O/IHO3HAYHOE COOTBETCTBHE. MOIIHOCTF MHOXecTB. CueTHble H
HecueTHble MHOXecTBa. / Cp /
Tema 1.2. "KomOunaropuka" 3amaun KoMOWHATOpuKH. IIpaBuia
|7 |CyMMBl W TpOM3BEnCHHS. Tumer  BeIOOpPOK.  Pa3menieHust. 3 ) VK-1 JI1.1, JI1.2, JI2.1,
’ [IepectranoBku. Coueranus. Bunom Herorona. CgolicTBa JI2.2,J12.3, J12.4
OrHOMUATBHBIX KO3 duieHToB. / Jlek /
Tema 1.2. "KomOunaropuka" Pa3menieHus, TIepeCTaHOBKH H
|.g |coueranns 0e3 TOBTOpEHMH ¥ C IOBTOpEHWSMHU. PerreHue 3 4 VK-1 JI1.1, JI1.2, JI2.1,
’ KOMOWHATOPHBIX  3ama4. PemieHwe 3amad ¢ HUCIOJIb30BaHHEM J12.2,J12.3, J12.4
LibreOffice / Ilp /
Tema 1.2. "KomOunaropwka" 3amaunt KoMOWHAropuku. [lpaBmia
JI.1, J11.2, JI2.1,
1.9 |cymmpr u  mpousBeaeHus.  Tumbl  BblIOOpok.  Pazmemienus. 3 4 YK-1 22 T3 JI2.4

[IepecranoBku. Coueranus. Bunom Herorona. CgoiicTBa




OMHOMHATBHBIX K03 duuueHToB. / Cp /

Tema 1.2. "KomoOunaropuka" Tpeyronpaux I[lackamsa. IlepectaHoBku c

1.10 | mOBTOpEHUSAMHU. IlonmunoMuanbHas ¢dopmyna. KombunaropHsie 3 2 VK-1 j;é 12’ ?[1223’ J;IZZ 11’
toxnectsa. [Ipouspomsue pynkiwm. / Jlek / T
Tema 1.2. "KomOunaropuka" bBuHOMHaNbHAT W TOJIMHOMHAIbHAS

111 (dhopmynsl. KoMOHHATOpHBIE TOKIECTBA. 3 4 VK-1 JI1.1, J11.2, JI2.1,

’ Vcrionp30BaHIe TPON3BOISIMX (DYHKITUH B KOMOMHATOPHBIX J12.2,J12.3, J12.4
BeruncieHusx. / Ip /

Tema 1.2. "Kombunaropuka" Tpeyronbnuk [lackans. IlepecraHoBku c 1.1 711.2. 7121

1.12 | 1OBTOpEHUSAMHU. ITonmuHoMuanbHas ¢dopmyna. KomOunaropHsle 3 4 VK-1 HZ. 2’ H2. 3’ HZ. 4’
toxxaectna. [IponsBomsmme ¢pynkuuu. / Cp / I
BoinonHenue 3amaHuil Mo TemaMm paszena ¢ IPUMEHEHUEM Cpe/CTB 1.1 J11.2. 7121

1.13 |makera LibreOffice 3 8 YK-1 J'I2. 2’ J'[Z' 3’ J'[Z. 4’
/Cp/ oo

Pazpen 2. «OcHOBBI MaTeMaTH4eCKOii Jornku. OcHOBBI Teopuu rpagos»
Ne HaumeHnoBanue Tembl / Bua 3anatus Cemectp Yacos Komneren- JlutepaTtypa
/ Kype M
Tema 2.1. "OcHoBel  Maremaruueckod  joruku"  IloHsaTHE
BbICKa3bIBaHUA. Omnepanuu Hajx BbICKa3bIBaHUAMU. DopMysbl anreOpsl
BBICKa3bIBaHNMi1. TabnuIia MCTHHHOCTH. TaBTOJNOTHH ¥ TIPOTHBOPEUHS. 1.1 112, 7121

2.1 |PaBHocmmbHBIE TpeoOpazoBanust Gopmyn. HopmaneHble  (QopMEL 3 2 VK-1 J'IZ. 2’ J'I2. 3’ J'[2. 4’
CoBepiieHHbIE  HOpMaibHbIE  (GopMbl.  Jlormuecku  TpaBUIIBHBIC oo
paccyxieHus. MeTonsl TpPOBEPKH IPaBWIBHOCTH pAcCYXKICHUA. /

Jlex /
Tema 2.1. "OcHoBbl  Maremarndyeckoii  joruku"  Aunrebpa
BbICKa3bIBaHUN. TabnuIbl ICTUHHOCTH. PaBHOCHIIBHBIE 1.1 711.2. 2.1

2.2 |mpeobpazoBarmsi (opmyn. Ilpusenerme ¢opmyn k. AHO® u KHO, 3 4 VK-1 HZ. 2’ HZC 3’ JIZ. 4’
CIHO, T
CKH®. /IIp/

Tema 2.1. "OchHoBel  Maremaruueckod  joruku"  IloHsTue
BBICKa3bIBaHUS. Omepanny Hal BBICKa3bIBaHUSAMH. DOpMyIsl anreOpsl
BBICKa3bIBaHNUi1. TabnuIta MCTHHHOCTH. TaBTOJNIOTMH ¥ TPOTHBOPEUHS. 11112, 121

2.3 |PaBHocunbHBle mpeobOpazoBanust ¢Gopmyn. Hopmanbable  (GopMeI. 3 6 YK-1 J'I2. 2’ J'[2. 3’ J'[2' 4’
CoBepiieHHbIE  HOpMabHble  (opMbl.  JIOTHYSCKHM  TpaBUJIBHBIC T
paccykmeHus. MeTonsl TpPOBEPKH IPaBHIBHOCTH pAcCYXKICHUS. /

Cp/

Tema 2.1. "OcHoBbl Maremaruueckoil Joruku" bByneBbl QyHKIMH.

ITomuuombl JKerankuna. Kumaccer Ilocra. IlonHoTa M 3aMKHYTOCTb

kimaccoB OyneBbIx ¢yHkmmit. Kpurtepmit Ilocta momHOTH Kiacca
24 ¢ynkiuid. HesaBucumocts cucremsl ¢yHknmit. basuc. [Ipeamonnsie 3 2 VK-1 J1.1,J11.2, J12.1,
" |xmaccet ¢ynkuumii. Tlonstue mnpemukara. KsaHTopbl. PaBHOCHIIBHBIC JI2.2,J12.3,J12.4

npeoOpazoBaHusi  (GopMyN JIOTHKM TIpenuKaroB. PaccyxneHus B

JIOTHKE MpeanKaroB. [IoHATHE 0 HEKITaCCHUECKHUX JTOTHKAX.

/ Jlex /
25 Tema 2.1. "OcnoBbl Maremarnueckoil joruku" IIpenukars. 3 4 VK-1 JI1.1, J11.2, JI2.1,
"~ | PaBHOCUNBHBIE TpeoOpa3zoBanus HOPMYIT JOTUKY npeankaros / [p / J12.2,J12.3, J12.4

Tema 2.1. "OcHOBBI MareMarmueckoil Joruku" BymeBsl QyHKIHH.

[Honunomsr XKerankuna. Kmacesl Ilocta. IlonHoTa M 3aMKHYTOCTH

kiaccoB OyneBbix ¢yHkumit. Kpurtepuii Ilocta mnomHOTH Kiacca
26 ¢ynkmmid. HesaBucnmocts cucrembl ¢QyHknmit. basuc. [IpeamonHbie 3 6 VK-1 JI1.1, J11.2, JI2.1,
" |xmaccet ¢ynxumit. Ilomstme npenmkara. Ksantopsl. PaBHOCHIBHEIE J12.2,J12.3, J12.4

npeoOpazoBanus  (GopMyn JIOTMKH TpeAuKaroB. PaccyxnaeHus B

JIOTHKe npeaukaroB. [ToHsTHEe 0 HEKJIaCCUUECKUX JIOTUKAX.

/Cp/

Tema 2.2. "OcuoBsl Teopun rpados” Ilomsrme rpada. Bumer rpados.

OpueHTHpOBaHHbBIE U HEOpUEHTHpOoBaHHBIE rpadpl. CrocoObl 3anaHus
27 rpadpa. Omnepaumu Hag TpadaMu.  MarTpumbl  CMEKHOCTH U 3 5 VK-1 JIL.1, J11.2, JI2.1,
" |wHmmpoentHoctH. I'pader wm  OmHapHBle oOTHOmeHMsA. I3oMopdusm J12.2,J12.3, J12.4

rpadoB. MapmpyTsl Ha rpadax. Ces3HOCTH rpadoB. llenn M IMKIEL

Mocrsr. / Jlek /

Tema 2.2. "OcnoBbl Teopun rtpadoB" I'pader. Ilpumepsr rpados.

JI.1, JI1.2, J12.1,

2.8 | Omneparun Hax rpadamur. MaTpuIlsl CMEKHOCTH 3 6 VK-1 122 J12.3. 2.4
u nHOuAeHTHoctr. / [p / T e

29 Tema 2.2. "OcHoBbl Teopun rpadoB” Ilonstue rpada. Bumer rpados. 3 6 VK-1 JI1.1, JI1.2, J12.1,

" | OpuenTtupoBanHbie W HeopueHTHpOBaHHBIC Tpadbl. CIOCOOBI 3amaHus JI2.2,J12.3,J12.4




rpaga. Omnepaumm Hax rpapaMu.  Marpuibl  CMEXHOCTH U
uHOUAEHTHOCTH. ['padsl m OwmHapHBle oOTHOIIEHHWA. V3oMopdusm
rpadoB. MapmpyTtsl Ha rpadax. Ces3HOCTH rpadoB. llenu M HUKIEL
Moctsl. / Cp /

2.10

Tema 2.2. "OcHoBbl Teopuu rpadoB" OOxompl rpada. DitepoBbl
IUKIBl W TenH. OWIepoBBl M TONMydinepoBsl rpapsr. Kpurepmii
SinepoBocTd Tpada. ['aMUIBTOHOBBI IMKIBI U LENH. | aMUIBTOHOBBL H
MOJYyTaMUJIbTOHOBBI

rpadpr. JloctarouHble YCIIOBHSI TaMHJIBTOHOBOCTH Tpada. ['padsr Oe3
uukioB. Jleca u nepesbs. Iloacuer nepesveB. Teopema Kanu o uucne
nepesbeB. / Jlek /

YK-1

JI1.1,J11.2, 2.1,
2.2, J12.3, 12.4

Tema 2.2. "OcHoBbl Teopuu TIpadoB" DHIEPOBBI M T'aMHIHTOHOBBI
rpader. [TpoBepka sitnepoBocTH rpada.

Haxoxxnenue »siiepoBbIX LHMKIOB C IMOMOILIbI0 aitropurma Diepu.
Jleca wu gepesbs. llogcuer pepeBbeB, JHUCTbEB B JEepeBe,
XapakTepuCTHK nepesa. / IIp /

VK-1

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4

2.12

Tema 2.2. "OcHoBbl Teopuu rpadoB" OOxomsl rpada. ODHUIEPOBHI
OUKIBl M IenH. OWIepoBBl M IONMydiinepoBsl rpapsl. Kpurepmii
siinepoBocTH rpada. ['aMHIBTOHOBBEI IMKJIBI M HENU. [ 'aMUIBTOHOBBI U
TIOJTYTaMHJIbTOHOBEI

rpader. JJocrarouHble YCIOBHSI TaMHJIBTOHOBOCTH Tpada. ['padsr 6e3
uukioB. Jleca u nepesbs. Iloacuer nepesreB. Teopema Kanu o uucne
nepesbeB. / Cp /

VK-1

J1.1,J11.2, JI2.1,
J2.2,12.3,J12.4

2.13

BoinonHenue 3amaHuil o TemaMm paszena ¢ IPUMEHEHHUEM Cpe/CTB
nakera LibreOffice / Cp/

VK-1

J1.1,J11.2, J12.1,
J12.2,J12.3,]12.4

2.14

/ 3auér /

YK-1

J.1,J11.2, J12.1,
J12.2,J12.3,]12.4

4. POHJ] OHEHOYHBIX CPEJICTB

CprKTypa u COOCpIKaHUEC (I)OH,E[a OIICHOYHBIX CPEACTB HJIsA IMPOBCACHUSA TCKyLLIefI n HpOMe)KyTO‘{HOI;‘I arreécrauu NpeaCcTaBJICHBI

[Mpunoxenun 1 k paboveld mporpaMMe TUCIUTUTAHBL.

5. YAEBHO-METOJHUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHasi IMTEpaTYpa

ABTODBI, 3araBue H3paTenscTBO, TONI Komnua-Bo
JI1.1 |Ipoxomenko, H. 1O. JluckpeTHas MaTeMaruka: yaeoHoe mocobue Hwxanit Hosropon: https://www.iprbooksho
Hwuxeropoackuit p-ru/80893.html
rOCY/IapCTBEHHBIH HCOTPaHNICHHBIH
apXUTEKTYPHO- AOCTYII UL
CTPOHTENbHBII 33pErHCTPUPOBARHBIX
ynusepcuret, O5C ACB, ToJB30BATCIICH
2016
JI1.2 |TyroBaC.T., Karau E. |JlsckpeTHas MareMaTHKa 1 MaTeMaTHYeCKast Kemeposo: KemepoBckuii https://biblioclub.ru/inde
C. JIOTHKA: y‘Ie6HOC nmocooue FOC}’ILapCTBeHHLIf/'I X.php?
yHuBepcurtet, 2019 page=book&id=600350
HEOTPaHUYCHHBII
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
oJIb30Baresieit
5.2. lonoJHUTeJbHAS IUTepaTypa
ABTOpBL, 3arnaBue W3 narenscTBO, roj Konuu-Bo
JI2.1 | BamrokeBuy D. JI., MareMaruyeckas JIOTHKa U TEOPHsI AITOPUTMOB: Mocksa: EBpazuiickuit https://biblioclub.ru/inde
Kosanesa JI. @. y4eOHO-NpaKTHYECKOe MocoOHe: yueOHOe Mocodue | OTKPBITHIN HHCTHTYT, 2009 X.php?
page=book&id=93166
HEOTpaHMYEHHbIN
JOCTYII JUTSt
3apEeruCTPUPOBAHHBIX

MOJIE30BaTENIeH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.2 |3onotyxun, B. ®., Maremaruka. JIuckpeTHas MaTeMaruka: y9eOHUK PoctoB-Ha-/lony: https://www.iprbooksho
Onbmanckuii, B. B., WHCTHTYT BOIHOTO p.ru/57348 . html
MapTeMbﬂHOB, C.B., TpaHCIIOpTa UMEHU .4 HeOl‘paHl/I‘leHHblﬁ
bornanos, A. E., Cenosa — rtHan JOCTYTI NS
[erposa, B. U. «"0Cy 1apCTBEHHBIN 3aperuCTPUPOBAHHBIX
MOpCKOM YHUBEPCUTET HOJIE30BATEIICH
nMenu agmupana ©.d.
VYmakosa», 2016
JI2.3 |HBanucoraO. B., JlucKpeTHas MaTeMaTHKa U MaTeMaTHyecKas Mocksa, bepimun: fupext- | https://biblioclub.ru/inde
Cyxan U. B. Joruka: yuebHoe mocodue Menua, 2020 x.php?
page=book&id=600488
HEOTPaHUYEHHBIN
JOCTYIT JUTst
3apEeruCTPUPOBAHHBIX
T10JIb30Baresen
J12.4 Hayunsrit xypHan «Jlormueckne ucciemoBaHusD» WznarensctBo UD PAH, https://logicalinvestigati
ons.ru/
HEOTpaHUYEHHBIN
JIOCTYTI JUIst
3aperuCTPUPOBAHHBIX
T0JIb30BareNnen

5.3 lIpodeccuonanbHbIe 0a3b1 JAHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC "T'apant" https://internet.garant.ru
DenepanpHas TocyapcTBEHHas ciry»0a cTaTHCTUKY https://rosstat.gov.ru (cBOOOAHBIN JOCTYT)

5.4. IlepeyeHb NPpOrpaMMHOro odecrnevdeHust

Onepanuonnas cucrema PEJI OC
CBoOoaHO pactipocTpanseMslii opucHsli naker LibreOffice

5.5. YueOHO-MeTOAMYECKHE MATEPHAJIBI /ISl CTYICHTOB C OTPAHHYEHHBLIMH BO3MOXKHOCTSIMH 3/10POBbS

Ilpn HeoOXOOMMOCTH MO 3asBICHHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSMH 37I0pPOBBS  y4eOHO-METONUUECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, agaNTUPOBAHHBIX K OTPAHWYCHUSIM 3[0pPOBbS M BocHpusTHsS uHpopmammu. [lns mmi c
HapyLIeHUsIMUA 3peHus: B ¢opMme aynuodaiina; B medarHOH (opme yBemHUeHHBIM IIpudToM. s TUI ¢ HapyLIIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B TedarHoid Qopme. s JuIl ¢ HapymIEHHSIMH OIOPHO-ABUIATENBHOIO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIEYaTHON (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJIMHbBI

IMomeruennst 1uist Bcex BHJOB pabOT, MPEJLyCMOTPEHHBIX Y4EOHBIM IIAHOM, YKOMIUIEKTOBAaHBI HEOOXOJMMOI ClIeNHaTn3upOBaHHOM
yueOHON MeOEIbIO N TEXHUYECKUMHU CPEACTBAMH OO0YUCHUSL:

- CTOJIBI, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEpEeHOCHOIT);

- IPOEKTOpP;

- 9KpaH / THTEePaKTHBHAS JIOCKa.

7. METOJUYECKHUE YKA3AHUS U151 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUITIJINHBI

MGTOJII/I‘-IGCKI/IC YKazaHus 110 OCBOCHUIO JUCHHUIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KCHI/II/I 2K pa60‘ICI>‘I nporpamMmme qUCHUIIIIUHBI.




®OH/I OHEHOYHbIX CPEACTB

IIpunoxenne 1

1 OnucaHMe NMoKa3are/jel U KpUTEepHEB OLlCHHBAHUA KOMIIeTeHIIM Ha Pa3/IMIHbIX
JTalnax ux (l)Ole/lpOBaHl/Iﬂ, OIMMCaHHE IIKAJI OI€eHUBAHHUA

1.1 Tloka3arenu v KpUTEpUH OLICHUBAHUS KOMIIETEHIIUI:

3VH, cocrasisioniue
KOMIICTCHIINIO

ITokazaTenu olleHUBaHUS

Kputepuu onenuBanus

CpencrtBa
OILICHUBAaHUA

YK-1: CiocoOeH OCyIIECTBIATh OUCK, KPUTUYCCKUI aHAIM3 U CUHTE3 MH()OPMAIIUH, TPUMEHSITh CHCTEMHBIH MMOIX0/T
JUIsl pELICHUS TIOCTABJICHHBIX 3a/1a4

3HaTh:

- METOJIbI KOJTMYECTBEHHOTO U
KaueCTBEHHOTO aHaJIN3a,
MPUMEHSIEMbIC B CHCTEMHOM
MOJIXOJIC [T PEIICHUS 3a/1a4
B ITPOeCCHOHATTLHOM

W3y4aeT OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATYPY,
COJIEpKAIIyI0 MaTeprai 00
OCHOBHBIX TIOHSATHSIX TCOPHH
MHOKECTB ¥ MAaTEMaTHYECKOM
JIOTHKH JJIsl TIOATOTOBKH K

MOJIHOTA U
COJIEPKATEIBHOCTh OTBETA Ha
3a4eTe, YCTHOM OIpoce,
COOTBETCTBHE OTBETOB
MaTtepHuaty, CoJAepKaleMcs B
WM3YUYEHHOMW JTUTEpaType

Onpoc (Bompock! 1-
42), BOTIPOCHI K 3a4eTy
(1-30)

JESITEIbHOCTH 3a4eTy U OIpocy

YMerTs: - pemaeTr NpaKkTHUKO- IPaBUIBHOCTD PEILIEHUS IIpakTuueckue

- IPUMEHATH METOAbI OPHUEHTUPOBAHHBIE U 3a/laHui: 3aganus (1-10),
KOJINYECTBEHHOTO U NPaKTUYECKUE 3aJaHHUs: - BBIIIOJIHATH ONEpAaluy HaJl | IPAKTUKO-
Ka4yeCTBEHHOI'0 aHaJIu3a, BBINOJIHSIET ONIEPALUK Hal MHOXKECTBaMH, OIIEPaIX HaJl | OpPUEHTUPOBAHHbIE

MPUMEHSIEMbIC B CHCTEMHOM
MOJIXOJIC JUTSI PEIICHUS 3a/1a4
B ITPOeCCHOHATTLHOM

MHOXCCTBaMH, ONICpallii HAl
BBICKAa3bIBaHUSIMU,
- HaXOOUT PCIICHUA

BBICKA3bIBAaHHUSIMU;
- HAXOJIUTh PEUICHUS
KOMOMHATOPHBIX 3a/1a4;

3aganus K 3auety (1-9)

JIESATEIIbHOCTH KOMOWHATOPHBIX 33/1a4; - POBOJIUTH OTICPAITUH HAJ

- MPOBOJIUT OTIEPAITUH HAJ| rpadamu

rpadamMu
Bnaners: peliaer npakTUKo- 000CHOBaHHOCTH IIpakTrueckue
- HaBBIKAMU TIPUMCHCHIS OPHUECHTHPOBAHHBIC U MIPUMEHEHUS METOIOB IS 3amanawms (1-10),
METOJIOB KOJTMYECTBEHHOTO M | MPAKTHUYECKUE 3a/IaHUS U3 MPAKTUYECKUX U MPAKTUKO- | IPAKTHKO-
KaueCTBEHHOTO aHaJIN3a, TEOPUHU MHOXKECTB (BBITIOJIHSAET | OpPUEHTHPOBAHHBIX 3aJaHU | OPUEHTHPOBAHHBIC

IPUMEHSIEMBIX B CHCTEMHOM
MOJXO0/E JUIsl PeLIeHNS 3a/1a4
B ipoeccHoHaNbHON
JIeSITEITbHOCTH

MIPOBEPKY BHITIOTHEHUS
CBOMCTB omepanuii Haj
MHOKECTBaMH, COOTBETCTBHI U
OTHOIIIEHUH) 1
MaTeMaTUYECKOU JIOTUKH
(npuBenenue ¢popmyn k JHD
u KH®, C/IH®, CKHD);
MIPUBOINT PEIIECHUS
KOMOHMHATOPHBIX 3a/1a4
(pa3MereHus, epecTaHOBKU U
codeTaHus 0e3 MOBTOPESHUHN U C
MTOBTOPEHUSIMU ); TIPOBOJTUT
NPOBEPKY ditnepoBocTH rpada,
HAXOJWT DIIEPOBBI IUKIIBI C
MOMOIIBI0 asiroputma Diepu

3amanms K 3a4eTy (1-9)

1.2 IIIxanbsl OLlEHUBAHUS:
Texymuit KOHTPOIL YCIIEBAEMOCTH W MPOMEKYTOUHASI aTTECTallds OCYIIECTBIAECTCS B paMKax

HAKOMUTEJIbHOW OaJIbHO-PEUTHHTOBOM cucTeMbl B 100-0ampHOM mIKane:

50-100 6annoB (3a4TEHO)
0-49 GannoB (He 3a4TEHO)




2 TunoBble KOHTPOJIbHBIE 3aJaHUSA W/IM HMHble MaTepHaJbl, HEO6X0AUMbIe AJIS1 OLEHKHU
3HAaHMW, YMEeHHMH, HaBbIKOB U (W/H) ONbITA AeATEeJbHOCTH, XapaKTepH3yKIIUX 3Tambl
dopmupoBaHMs KOMIETEHIMI B IpoLecce 0CBOEHUA 060pa30BaTe/IbHOM NPOrpaMMbl

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.

Bomnpocsl k 3a4ety

[Tonsitue mHOkecTBa. CrocoObI 3aaaHust MHOXKECTB. Oniepanuy HaJl MHOKECTBaMU. J{narpamMmsl
Ditnepa-BenHa.

CuctemMbl MHOXKECTB. 3aKOHBI aJTreOpbl MHOXKECTB.

JlekapToBO Tpou3BeneHHEe MHOXeCTB. COOTBETCTBHSI, OTHONICHUS, (QyHKIuH. Kommosummus
COOTBETCTBUM.

CaoiictBa oTHOIIEeHUH. OTHOILIEHHE SKBUBAJIEHTHOCTH. OTHOILIEHUE TTOPSIJIKA.
B3anMHO-01HO3HaUHOE COOTBETCTBHE. MOIIHOCTH MHOXKECTB. (CUETHble M HECUYETHBIE
MHOeCTBa. MHOXkeCTBa MOITHOCTH KOHTUHYYMa. MHOXECTBa BBICIIUX MOIIIHOCTEM.

3amaun komOmHaTOpukH. [IpaBmia cymmsl u mpoum3BeneHus. Tumbl BeIOOpOK. PasmemieHwus.
[TepectanoBku. Coueranus.

bunom Heiorona. ColicTBa OMHOMHUAIBHBIX KO3 uimentoB. Tpeyroasuuk [lackars.
IlepectanoBku ¢ noBTOpeHusIMU. [lonmHOMUaNbHas popmyna.

KomOunaropusie ToxaectBa. [IponsBoasmue GyHKITNN.

[TonsiTue Bbicka3biBaHus. Oniepanuy HaJl BHICKa3bIBAHUSIMU.

dopMyibl anreOpsl BeICKa3bIBaHUM. Tabnuia ICTHHHOCTH. TaBTOIOTHH U IPOTUBOPEYHSL.
PaBHOCUITBHBIE Tpe0Opa3oBaHus GopMyII.

Hopwmanbasie popmel. CoBepiiieHHbIE HOpMaIbHBIE (DOPMBI.

Jlornuecku npaBuiIbHBIE paccykKaeHus. MeToabl POBEPKHU MPaBUILHOCTH PACCYKICHHUS.
Bynesor pyaknun. [TomuHoms! XKerankuHa.

Knaccet [Tocra. ITomHOTa M 3aMKHYTOCTB KJIACCOB OYNIEBBIX (DYHKIIUH.

Kpurepuii [locta momHOTHI Ki1acca GyHKITHH.

HeszaBucumocTts cuctemsl Gpynkiuii. basuc. [lpeanonnsie kaacesl QyHKIHUIMA.

[Tonstue npenukara. KBantopsl. PaBHOCHIBHBIE TpeoOpa3zoBaHus GOPMYIT JOTUKU MPEIUKATOB.
Paccyxnenus B Joruke npeuKaToB.

[ToHsTHE O HEKITACCUYECKUX JIOTUKAX.

[Tonsarue rpada. Bunast rpadoB. OpueHTHPOBaHHbBIE U HEOPUEHTHPOBAHHBIE TPadBbI.

Crnioco6s1 3amanms rpada. Oneparuu Haj rpadaMu.

Martpunpl CMEXKHOCTH M HMHUUICHTHOCTH. ['padbl u OuHapHble oOTHOWEHHS. V3omMopdusm
rpados.

Mapmipytsl Ha rpadax. CBsi3HOCTB TpadoB.

Ienu u 1iuKa61. MOCTEL.

O06xo0ap1 Tpada. DitIepoBHI UKIBI U HETIH.

DiisiepoBHI U TTOTydiIepoBsl Tpadsl. Kpurtepwuii sitiepoBoctu rpada.

["aMuIbTOHOBBI IUKJIIBI U LIETIH.

["aMUIBTOHOBBI U MMOJIYTaMUIIBTOHOBBI rpadbl. JlocTaTouHbIe YCI0BUS FaMUJIBTOHOBOCTH Tpada.
I'pads 6e3 uukios. Jleca u aepessbs. [loncuer nepesneB. Teopema Kanu o uncie nepeBbes.

IIpakTHKO-0OpHEHTHPOBAHHBIE 3aaHUsI K 3a4YeTy
Omnpenenutsb pe3ynsTaThl Aeiicteuii AUB, ANB, A\B, B\A, A+B:
Az{x‘xﬁ?apl}; B:{x‘x>p1}.

Haiitu (AUB)NC u (AUB)\C, ecinu
A:{x‘—plﬁx<p2}; B:{x‘OSx<pl}; C:{x‘—pzﬁx<p3}.



3. /Jloka3aTb C IOMOILBIO OCHOBHBIX TOXKJIECTB M I10Ka3aTh Ha AuarpaMmax Oiiepa-Benna

(4NB)U(B\4)U(C\B)=BUC

4. JlaHO OTHOILIEHHE.

a) IlocTpouTh mpuMepsI Map OTHOIICHHUS.

b) BBISICHUTH CBOICTBA OTHOIICHUS: PEIIEKCUBHOCTh, aHTUPE(PICKCUBHOCTD, CAMMETPUYHOCTD,
TPaH3UTUBHOCTb, AaHTUCUMMETPUYHOCTb.

N= {1,2,...,10}, p= {< x,y>| 3x<5y, x,y EN}

5. OILEeHUTh MHOXECTBO A:{x\— p, <x< p,}.Tpuauate KOMaHI y4acTBYIOT B IIEPBEHCTBE IO

¢byr6omy. Kaxnple nBe KOMaHbl JOJDKHBI CHIFPaTh MEXAY cOO00M oauH MaTd. Jloka3aTh, 4TO B
10001 MOMEHT COCTSI3aHUs HallAyTCs /1B KOMaH/Ibl, ChIMPABIINE OJUHAKOBOE YUCIO MaTUeH.

6. BruucauThb:

P! ((B+D! (2P, +1)!
(P, -2)! (-1 (2P, -D)!

7. Haittu CIH® u CKH® dopmynst F
a) To TabJIUIle UCTUHHOCTH,
0) ¢ TOMOIIBIO YKBUBAJICHTHBIX TIPEOOPA30BAHUMN.

F=((Xx~2A(v2)>((x—>2~x.

8. CocTaBuTh MaTpUIbl HHIUICHTHOCTH, CMEXHOCTHU U CIIUCOK pedep 11t rpadoB:

9. Jlan opHEeHTUpPOBaHHBIH rpad

a)OxapakTepu3oBarh rpad.

b) HasBark cneruanbHbIe BEPIIMHBI U pEOpa.

c) BrimucaTh MaTpHUIIBI CMEKHOCTH, HHITUACHTHOCTH.

d) BemmucaTh UKL, 1IETb, TPOCTOM ITUKJII, TPOCTYIO IEMb.

@. @
@  ® &
®

3aueTHOE 3aJjaHME BKJIIOYAET 2 TEOPETUYECKMX Bompoca M 1 3ajaHue M3 NEpeuHsl MPaKTUKO-
OPUEHTUPOBAHHBIX 33aJaHUH.



Kpurtepun onenuBanus:
MakcumanbHOE KOJIMYECTBO OAJJIOB 3a OTBET MO 3adeTHOMY 3amanuio — 100 (kaxmbrii Bompoc
nMeEeT OHHHaKOBBIﬁ BCC IIPU BBICTABJICHUU HUTOTOBOM OLleHKI/I)

50-100 6ayutoB (3auTeno) | M3noxeHHblii Martepuan (akTUYECKH BEpeH, Haluyue TITyOOKHX
WCUCPNBIBAIONINX 3HAHWW; MpPaBWIbHBIC, YBEPCHHBIC MOCHCTBHSA IO
IIPUMEHEHHUIO IIOJYyYEHHBIX 3HAaHUM Ha IPaKTUKE, TIPaMOTHOE U
JOTUYECKH CTPOHHOE M3JIOKEHUE MaTepHaja IMpHU OTBETE; MPAKTHUKO-
OpPUCHTHUPOBAHHOC 3aJaHucC BBIITIOJIHCHO IMMpaBUJIbHO n
IPOKOMMEHTHPOBAHO; HAJTMYHME TBEPABIX M JOCTATOYHO MOJHBIX 3HAHUH,
[IPaBUJIBHBIC JCUCTBUSA IO NPUMEHEHUIO 3HAHUM HA IIPAKTUKE, YETKOE
U3JI0OKEHHE MaTepHana, JOMYCKAlOTCS OTICNbHBIC JIOTUYECKHE W
CTUWIIMCTUYCCKHUC NMOTI'PCIIHOCTH, HCYBCPCHHOCTL U HCTOYHOCTL OTBCTOB
Ha  JONOJHMTENbHBIE W  HABOAANIME  BOINPOCHI;  IPAKTHKO-
OpPUCHTHUPOBAHHOC 3aJaHuUC BBIITIOJIHCHO IMpaBUJILHO, HO HEC
IPOKOMMEHTHPOBAHO; MIpPU  HENOJHOM  OTBET€ Ha  BOMPOCHI;
3aTPYAHACTCA OTBCTUTb Ha JOIMOJHUTCIBHBIC BOIIPOCHI; IMPAKTHKO-
OPHEHTHPOBAHHOE 3aJaHUC BBHIOJHEHO C OMMOKAMH M OTCYTCTBYIOT

KOMMEHTapuu
0-49 6a10B (He OTBeThbI HE CBSI3aHBI C BOMPOCAMH, HAIUYHE IPyObIX OMIMOOK B OTBETE,
3a4TeHO) HEMOHMMAHUE CYIIHOCTH H3JIaraéMoro BOIPOCA, HEYMEHUE NPUMEHATh

3HAHUA Ha MNOPAKTUKEC, HCYBCPCHHOCTb W HCTOYHOCTHL OTBCTOB Ha
JOIMOJTHUTECIIBHBIC U HABOJAIIMUEC BOIPOCHI; IMPAKTHKO-OPUCHTUPOBAHHOC
3aaHuC HC BBIIIOJIHCHO.




IIpakTuyeckue 3agaHus

HNucrpykuus. 3a1aHus BHITOIHAIOTCS HHAMBUAYAIBHO KaXabIM oOydarommmcs. M3 kaxxaoro 3agaHus
oOyuJarouiicss BRBIOUpaeT OJAWH MPUMEpP, HOMEP KOTOPOr0 COOTBETCTBYET MOCIEAHeH nudpe B HOMEpe
3a4eTHOM KHIKKHM (eciau mocnenHss mudpa 0, To oOywarommuiics BbeIOMpaeT mpumep 10 B KaXaom
3a/1aHUH )

3ananme 1. M300pa3uth Ha auarpammax Jitnepa-Benna. [Ipn He0OX0MMOCTH BBIpaXXKEHHUE YIIPOCTHUTD,
UCIOJIb3Ys TOXKIECTBA aIreOpbl MHOXKECTB.

1.

A e o

(A\B)N(A4\C)
AU(C\B)
(AUB)N(AUC)
(4\B)UUA\C)U(B\O)
C\B\4
(A4\B)+(B\C)
AUBNC

(AUC)\B
(C+A)\(C+B)

10.(4\C)+B

3anganme 2. JokazaTh C TOMOIIBIO OCHOBHBIX TOXIECTB U MOKa3aTh Ha [UarpaMMax Juiepa-Benna

1.

A Ao B

8.
9.

(4NB)U(B\4)U(C\B)=BUC

(A+B)\C=(4+ B)UC
(4nBNC)U4nBNC)=[4\(BNC)\[4\(BUC)]
(4nB)U(4NB)=(4UB)N(4UB)
(4UB)\C=(4\C)U(B\C)
AUBUC=(C\AN(C\B

AUBNO) = AUBY(AN )

(4 B)UC =(4\c)n(B\C)

AUB=(4+B)U(4NB)

10.(4\B)+B=ANB

3aganme 3. Jng 3agaHHBIX MHOXKECTB A, B, C HaliTu yKa3aHHbIE [EKapTOBbI IIPOM3BENEHUSA U
MOIIHOCTb.

1.

2. A={a,b,c,d}, B={a,b,c,e f,n}, C={a,e,h,n}. Ax(B\C), (B\C)x A,
3.
4. A=1{1,13,15,17}, B= {10, 11, 12,23, 24, 26}, C = {10, 23, 26, 29}. Ax (B\ C),

A=1{1,5,6,8,9}, B= {1,2,4,6,7},C= {0,4,6,7}. Ax(BNC), (BN CO)x A, |Bx(|.

Axﬂ.

A={a,bc,d g}, B={a,b d, ej,r},C=1{abgr}. Bx(A\C), (A\O)x B, |Ax B.

(B\O)x A, qu.
A=1{1,4,7,8,9,11},B={1,3,5,6,8}, C={1,4,5,7}. Ax(BNC), (BN C)x A,

‘Bx A




6. A={a,b,c,d},B=1{a,b,c,e f,h},C=1a,d, e, h,nx}. Ax(C\B), (C\ B)x A,
7. A={a,b,c,e,g}, B=1{a,b,d,e,r},C={a,b,d,r}. Bx(A\C), (A\ C)x B, B.
8. A=1{1,5,6,8,9,10}, B={1,2,4,6,7},C=1{0,1,4,6,7}. Bx(AN C), (A" C)x B,

‘qu.
B.

9. A={a,b,c,d},B={a,b,c,e f,n},C={a,e, h,n}. Ax(B\C), (B\(O)x A,

B.

10.A={a,b,c,d, g},B={a,b,d, e}, C={a, b, k,r}. Bx(A\C), (A\ O)x B,

3aganue 4. JlaHO OTHOIIICHHE.

a) [ToctpouTh IprIMEpPHI TIAp OTHOIICHHMS.

b) BeIssICHUTH CBOICTBA OTHOLICHUS: PE(PIECKCUBHOCTh, aHTUPE(IEKCUBHOCTD, CHMMETPUYHOCTb,
TPAaH3UTHUBHOCTH, aHTHCUMMETPHUYHOCTb.

1. N={1,2,...,10},pz{<x,y>|3x§5y, X,y eN}

2. { } {<a,b> %, a,beN}

3. N={123456} p={<ab>|2a=3b, abeN}

4. N={123 ,p {<xy>|xy quHoxyeN}

5. A={-4,3, 2, 1,0,1,2} = {< a,b >a-b—uetno,a,b € A}

6. N={123,..10}, p={<x,y>|x<2y, x,yeN}

7. N:{123456 p= {<xy>|x+y 7, xyeN}

8. N={12345 { x,y>|x+yeN, x,yeN}

9. N={12345}, p={<x.y>[3x+yeN, xyeN|

10. N:{123 } P = {<x,y >|x-y—HequHo,x,yeN}
3aganue 5.

1. TpuouaTh KOMaHI y4YacTBYIOT B IepBeHCTBe mo (yrOomy. Kaxaple aBe KOMaHIbl JOJKHBI
CBITpaTh MEXIy co0oi onuH Martd. J[okazaTh, 4TO B OO0 MOMEHT COCTSI3aHHs HalayTcs ABe
KOMaH/Ibl, CHITPaBLINE OAMHAKOBOE YHCIO MaT4YeH.

2. Wmeetcst Tpu nucta Oymaru, HEKOTOpPbIE M3 HUX Pa3pe3aloTcss Ha 3 YacTH, HECKOJIBKO HOBBIX
KycKoB Ha 3 Goinee menkue 4actu U T.4. CKOJBKO BCEro MOJIYYUTCS JIUCTKOB, €CJIU BCETO OBLIO
pas3pe3aHo k JTUCTKOB?

3. IlokazaTtp, utO Tpad, y KOTOPOrO HMMEIOTCS IBE HECMEKHBIC BEPIIMHBI TPEThEH CTENEHH, a
OCTaJIbHBIE BEPIIMHBI UMEIOT CTENeHb, HE OOyblIyl0 4YeM 2, He 00JagaeT raMHUIbTOHOBBIM
LUKIIOM.

4. MoxxHO 11 U3 noyiHOTO rpada ¢ 17 BeplIMHaMU yAaIUTh HEKOTOphIe pedpa Tak, 4To Obl CTETICHb
KakKJ0¥ BEPIIMHBI paBHsUIACh 57

5. CeMmepo CTYIEHTOB, pa3be3kKasChb HA KAHUKYIbI, TOTOBOPUIIMCH, YTO KaXbIil M3 HHUX MOLUIET
OTKPBITKH TPEM U3 HUX. MOXKET JIK 0Ka3aThCsl, YTO KaXK/IbI MOTYYUT OTKPBHITKM UMEHHO OT TeX
Apy3ei, KOTOPBIM Hanucal cam?

6. B ¢byr6oapHOM TypHUpE ydacTBYIOT 29 koMmann. [[okazaTh, 94TO B JIFOOOH MOMEHT COCTSI3aHHS
HaiiieTcst KOMaH/a, ChIrpaBIIasi YeTHOE YUCIIO MaTuel (OBITh MOXKET HU OJHOTO).

7. Jlokasarbh, 4YTO HE HAUJETCS JIEBSTH YEIOBEK TAKMX, YTOOBI KKl OBLIT 3HAKOM POBHO C TpeMs
JIPYTUMHU.

8. Ecnm B rpade ¢ narpio BepIIMHAMHA POBHO JABE BEPIINHBI UMEIOT OJIMHAKOBYIO CTETIEHb, TO MOTYT
JIM OHH OBITH 00€ N30JIMPOBAHHBIMHU MITH 00€ UMETh CTeneHb 47

6



9. MosHO 1 U3 1oJIHOTO Tpada ¢ 7 BepIIMHAMHU YIATUTh HEKOTOpPbIe pedpa Tak, 4To Obl CTENEeHb
KaXJ0¥ BEPIIMHBI paBHsUIACh 37

10.B ¢yrOompHOM TypHHpE y4acTBYIOT 9 KoMaHA. MOXXET T B HEKOTOPHII MOMEHT BpPEMEHHU
OKa3aTbcs TakK, YTO KaXKJ1asi KOMaH/1a ChIrpajla pOBHO TPU MaTya.

3apanue 6. Haittu CIH® u CKH® dopmynst F
a) TO Ta0JHIIe UCTUHHOCTH, 0) C MOMOIILI0 SKBUBAJIEHTHBIX MPEe0Opa30OBaHUM.
. F=(x~2)A(yv2) > (x> 2~ x).
F=((yn2)=>(xv 2)~(y~2r)).
F=(yvX)IA(zvXx)>(yVvX)V 2.
F=((yn2v(x~2)>(yr=>X17).
F=(x~2)>(yr2)A(X~2) > x).
F=((x~»)—>(z->x)v(yr2~).
F= (x> ~(2z2vy)Ar((xAn y)—> 2).
F=((Z->XA(yvX)>(z~xV 2).
F= (x> ~CZANA(Z> )V X).
10.F=((y~X)A(Z> x)Vv((yAn 20> X).

© 0 N L R W N

3ananue 7. OpHeHTUPOBAHHBIN rpad
a) OxapakTepusoBarth rpad.
0) HasBarh cnieruaibHbIe BEpIIMHBI U pEOpa.
B) Brimmcars MaTpuIlbl CMEXHOCTH, UHIUJEHTHOCTH.
r) Beimucars HuKd, Henb, NPOCTOM LMK, MPOCTYIO LEMb.







1 Ipyroi BEpLINHBI.

i myTh OT BepiuHbI 1 710 11000

v

WTH KpaT4auiliu

3aganue 8. Ha

Jannublie 1715 3a1aHus

Bapuant

a

10

3aganue 9. [locTpouTh KOMMYHUKALIMOHHYIO CETh MUHUMAJIBHOM JJIMHBI 7151 CXeMBbI 3afanus 10

JlanHuble 1715 3a1aHus

Bapuant

a

10

3ananme 10. UeMy paBeH MakCUMaJIbHbBIN MOTOK MEXAY MyHKTaMHu 1 u 6.

JlanHblie 1715 3a1aHus
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Kpurepun oneHuBaHus:
MakcuMaJIbHOE KOJIHYeCTBO 0a/1710B — 60 0a,1510B

3a BBHINOJHEHUE NpaKkTUUecKux 3agaHuii 1-8 oOywarommuiics Moxer nmonyuutsh 10 40 6anios,
KakJ0€ 3aJJaHie MPHU 3TOM OLICHUBAETCS 710 S 0aJJI0B

S 6ay10B 3a/laHue BBIIIOJIHEHO BEPHO

4 6ania [Tpu BHIOJIHEHUU 3a7aHusl OBLIM IOIMYILEHBl HETOYHOCTH, HE BIMIIOIIUE HA
pe3ynbTar

2-3 bas1a [Tpu BeINOIIHEHNH 3aJaHNUs OBUTH JONYIICHBI OIIMOKHU

1 6an ITpu BeINOJIHEHNH 33 JaHMs] ObUIM JONYIIEHbI CYIECTBEHHbIE OIINOKH

0 6ay10B 3a/ilaHue HE BBIIOJHEHO

3a BBINOJHEHHE MpPAaKTUYECKUX 3aaaHuii 9-10 oOyuwaromuiicss MoXeT nmoiay4yutsh a0 20 6anios,
Ka)kJ0€ 3aJJaHie MpH 3ToM olieHuBaercs 10 10 6ausion

10 6annoB 3a/laHue BBIIIOJIHEHO BEPHO

5-9 6aanoB [Tpu BBIMONHEHUH 3aaHUS OBUIA JTOMYIICHBI HETOYHOCTH, HE BIHUSIONIUE HA
pe3ynbpTar

3-4 0a1a [Tpu BBITIONIHEHWY 3aaHVsI ObUTH JOMYIEHBI OIIHOKH

1-2 6ana ITpu BbITIONIHEHNY 3a7jaHKsI ObUTH JONMYIIEHBI CYIIECTBEHHBIE OIINOKU

0 6as10B 3ajiaHue He BBINOIHEHO
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Omnpoc

Pa3nea 1. DiemenThI Teopuu MHOkecTB. KoMOMHaTopuka
ITousarme muOkecTBa. CIOCOOB! 3a1aHUSI MHOKECTB.
Onepanuu HaJ MHOKECTBAMH.
Huarpammsl Ditnepa-Benna.
CucreMbl MHOXKECTB.
3aKoHBI aNTeOpbl MHOKECTB.
JlexapToBO MPOU3BEACHNE MHOKECTB.
CooTtBercTBUsI, OTHOIICHUS, PYHKITMN. KOMITO3HUIIHMS COOTBETCTBHIA.
CaoiictBa oTHOHIEHUH. OTHOILIEHHE SKBUBAJIEHTHOCTH. OTHOILIEHUE TTOPSIJIKA.
9. BzauMHO-0JHO3HAYHOE COOTBETCTBHE. MOIITHOCTE MHOXKECTB.
10. CyeTHbIC M HECUETHBIE MHOXKECTBA.
11. MHO)kecTBa MOITHOCTH KOHTUHYYMa. MHOX€eCTBa BBICIINX MOUTHOCTEH.
12. 3apaun komOuHaTopuku. [IpaBuia cyMMBl U TpOU3BEICHUSL.
13. Tunsi BeiOopok. Pazmemnienus. [lepecranopku. CoueTaHusl.
14. bunom HprotoHa.
15. CpoiicTBa OMHOMHAJIBHBIX KO (UIIMEHTOB.
16. TpeyroapHuk Ilackans.
17. TlepecranoBku ¢ moBTOpeHusIMU. [lonmHoMuansHas Gopmyia.
18. KomOuHaTOpHBIE TOKIECTBA.
19. IlpousBogsiye GyHKITUN.

XN R

Pazgen 2. OcHOBBI MaTeMATHYeCKOM JIOTUKHA. OCHOBBI TeopuH rpados
20. IlonsaTtue Beicka3piBaHus. Onepanyy HaJl BbICKa3bIBAHUSIMH.
21. ®opmynbl anreOpsl BhICKa3bIBaHUM. TabnuIa HCTHHHOCTH. TaBTOJIOTHU U TIPOTUBOPEYHS.
22. PaBHOCUIIbHBIC TTPEOOpa3oBaHus (HOPMYII.
23. Hopmanbsnsie ¢hopmbl. CoBepliieHHbIE HOPMaIbHbIE (JOPMBI.
24. Jlornyecku MpaBUIbHBIC pacCykIeHUs. MeTOo bl TPOBEPKU MPABMILHOCTH PACCYKICHHUS.
25. byneswl ¢pynkiuu. [Tommromsr XKerankuHa.
26. Knaccsl [Tocra. [TonHOTa 1 3aMKHYTOCTB KJ1acCcOB OyJeBBIX (DYHKITHIA.
27. Kpurepuii [Tocta moaHOTHI Ki1acca (yHKITHH.
28. HezaBucumocTts cuctemsl pyHkiuii. basuc. Ilpeanonnsie knacehl QyHKIHA.
29. TlonsTtue npenukaTta. KBaHTOPBI.
30. PaBHOCHIBHBIE mpeoOpa3oBaHus (HOPMYNT JIOTUKKA MPEAUKATOB. PacCyXaeHHWs B JIOTHKE
MPEIMKaTOB.
31. IloHsiTHE O HEKJIACCHUECKUX JIOTHKAX.
32. TlonsTue rpada. Bunsl rpadoB. OpueHTHpOBaHHBIE U HEOPUEHTUPOBAHHBIC TpadBbl.
33. Cnoco6s! 3ananus rpada. Onepaunu Hax rpadamu.
34. Matpuiibl CMEXHOCTH ¥ MHITUACHTHOCTHU. [ padpl 1 OMHApHBIE OTHOIICHUS.
35. Nzomopdusm rpados.
36. Mapuipytsl Ha rpadax. CBI3HOCTb rpadoB.
37. Lenu u uukiel. MOCTBI.
38. O6xoxbI rpada. IUIEPOBHI ITUKIIBI U TICTIH.
39. DiinepoBsl U nomysitnepoBsl rpadsl. Kpurepuit siinepoBocTu rpaga.
40. 'aMHUJILTOHOBEI ITUKJIBI U IEMH.
41. TaMUJIBTOHOBBI U TIOTYTaMIIBTOHOBBI Tpadbl. JlocTaTOYHBIEC YCIOBHUS TaMUJIBTOHOBOCTH Tpada.
42. I'padsr 6e3 nukinoB. Jleca u nepesbs. [Toacuer nepeBbeB. Teopema Kau o uucie nepeBbeB.

Kpurepun oneHuBaHus:

JlaHHBIN TEepeYeHb BONPOCOB [UIsl IMPOBENEHUS OIpoca SBISETCS NpUMEPHbIM. OH MOXET
aKTyaJIM3UpPOBATHCS MPEnoJaBaTeieM 0 He0OX0AUMOCTH.
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Onpoc TeMaTHYeCcKH OXBaThIBACT BCE pa3zelibl YIeOHOTO Kypca M MPOBOJIUTCS B YCTHOU (opme.
['pynnupoBka BOIIPOCOB JIJIs1 ONpOCa IPOU3BOAMTCS MPENOAABATEIEM.

MakcuMajJbHOe KoJanuecTBo 0anioB — 40 6aj10B

3a ydactue B Ompoce oOydJaronuuics MoKeT mojayduTh a0 40 O6amioB (HEOOXOIUMO YCTEIIHO
oTBeTUTh Ha 10 Bompocos u3 nepBoro paszaena u 10 BorpocoB U3 BToporo paszaena). B xone onpoca npu
OTBETE Ha OTJEIBHBIN BOMPOC OOYUAIOIIMIICS MOXKET MOJTYYUTH 70 2 0AJJI0B

2 danna JlaH TIOJIHBIN, Pa3BEPHYTBIM OTBET Ha IIOCTABJIEHHBIM BOIPOC, CHUCTEMHO II0Ka3aHa
COBOKYITHOCTh OCBOCHHBIX 3HaHMA 00 OOBEKTE, MPOSABIAIOMASCSI B CBOOOIHOMN
ONEPUPOBAHUU OCHOBHBIMU MOHATUSAMH Y4eOHOro Kypca. OTBET XapaKTepHu3yeTcs
COJIEPKATEIBHOCTBIO, KOHKPETHOCTBIO, 3HAaHUEM OCHOBHOM M JIOMOJHUTEIBHOU
JUTEPaTyphbl, PEKOMEHIYEeMOHl 10 TeMe, YETKOCThIO M JIOTHYHOCTHIO H3JI0KECHUS
MaTepHana.

1 6an JlaH HEnoJHBIM W  HENOCIEIOBATEIIbHBI OTBET Ha IIOCTABJIEHHBIM  BOIPOC.
[IpucyTrcTByIOT (PparMeHTapHOCTh, HEJIOTUYHOCTh H3JIOKeHUs. OOydaromuiics He
OCO3HAET CBSI3M MEX]y MOHITUSIMHU, KOHIENTYaJbHbIE MEPECEUEHUs, CTPYKTYpPHBIE
3aKOHOMEPHOCTU. OTCYTCTBYET KOHKPETH3AIMS U JI0Ka3aTEIbHOCTh. JlOTIOTHUTEIbHBIC
M YTOUHSIIOUIME BOIPOCHI MpEernojaBaTeisl HE MNPUBOIAT K KOPPEKUHMH OTBETa Ha
MTOCTaBJICHHBIE BOIPOCHI.

0 6ay10B OOyuaronuiicst 3aTpyIHAETCSI OTBETUTH Ha BOIPOCHI

3 MeToaMyecKHe MaTepHaJibl, ONlpejedoliye NpoLesypbl OlleHUBAHUA 3HAHUH,
YyMeHU#, HABbIKOB U (/M) ONbITA AEeATE/JIbHOCTH, XapaKTEePU3YIOLIUX ITATbI
dopmupoBaHMsa KOMIIETEHLUM

[Tpouenypsl oOIEHMBaHUS BKIIOYAIOT B ce0s TEKYIIMH KOHTPOJIb U MPOMEKYTOUHYIO
aTTeCcTaIuIo.

Texkymmii KOHTPOJb YCHEBAEMOCTH NPOBOAMUTCA C HCIOJNH30BAHHEM OIICHOYHBIX CPENICTB,
NpCACTABJICHHBIX B II. 2 AAHHOTO IMPUIIOKCHUS. PGSYJII:TaTBI TCKYIICTO KOHTPOJA OOBOIAATCA 10
CBEJICHHUS CTYJIEHTOB JI0 POMEKYTOYHON aTTECTALIUU.

IIpomexyTouHas aTTecTanus NPoOBOAUTCS B hopMe 3adera.

3aueT MPOBOJUTCS 110 PACHMCAHUIO IPOMEXYTOUYHOH arTecTallMM B IIMCbMEHHOM BHJE.
KonnyecTBo BompocoB B 3adeTHOM 3amaHuu — 3. [IpoBepka OTBETOB W OOBSBICHUE PE3YIHTATOB
MMPOU3BOJUTCA B ACHb 3a4cCTa. Pe?)y.HbTaTBI ATTCCTAllMU 3aHOCATCA B BCAOMOCTb U 3aUCTHYKO KHUKKY
cryneHta. CTyAeHTHI, HE MPOUIeNNINEe MPOMEXKYTOUHYIO aTTECTallMi0 MO TrpaduKy MPOMEXYTOUYHOMN
aTTeCTallu, NOJIKHBI IUKBUAUPOBATD 3aJOJPKCHHOCTDL B YCTAHOBJICHHOM IMOPAJIKE.
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IIpunoxenue 2
METOIANYECKHUE YKA3AHUS 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM IIaHOM MPEAYCMOTPEHBI CIICAYIOUTHE BUIBI 3aHATHIA:

- JIeKIIH;

- IPAKTUYECKHUE 3aHATHUSI.

B Xome JEKIMOHHBIX 3aHITUH PAacCMAaTPUBACTCS TEOPETHYECKUM MaTepual, AaroTcs
PEKOMEHIalU JJI1 CAMOCTOSITENIbHOM padOThI U MOJATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

B xome mpaktuueckux pabOT pa3BUBAIOTCA HAaBBIKM MPUMEHEHHUS MAaTEMaTHYECKHX METOOB,
BBIOOpAa HMHCTPYMEHTAJBHBIX CPEACTB IJisi OOpaOOTKM M aHajau3a JaHHBIX B MpodecCHOHATLHOMN
JeSTeTbHOCTH.

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATUSAM KaXKJbIH CTYIEHT JOJDKEH:

— U3Y4YUTh PEKOMEHJOBAaHHYIO YYEOHYIO JTUTEpaTypy;

B mporecce mOArOTOBKM K TNPAKTHUECKUM 3aHATHUSM CTYACHTBI MOTYT BOCIIOJIb30BAThCS
KOHCYJIbTAIIMSIMH [TPETIo1aBaTelsl.

Teopernueckrne BOMPOCH JODKHBI OBITh HM3Y4YEHbl CTYACHTAMH B XOJE CaMOCTOSATEIBbHOM
pabotbl. KoHTposmb camocTOsATENbHOM paboThl CTYAEHTOB Haj Yy4eOHOW Mporpammoi Kypca
OCYILIECTBIISIETCSI METOJOM OINpPOCa M BBIIIOJIHEHUS MPAKTUYECKUX 3afaHuil. B xozme camocrosTenbHOM
paboThl KaXIbld CTYIEHT OO0s3aH MPOYUTAThb OCHOBHYIO W IO BO3MOXXHOCTH JOTOJHUTEIbHYIO
JUTEepaTypy MO H3ydaeMoW Teme. BBIeauTh HEMOHSATHBIE TEPMHUHBI, HAaTH HMX 3HAUYE€HUE B
SHIMKJIONEINYECKHUX CIOBApPSIX.

Jlsis TOATOTOBKH K 3aHATHSM, TEKYIIEMY KOHTPOJIIO M NMPOMEXKYTOYHOIN aTTeCTallud CTYICHTHI
MOTYT BOCIIOJIb30BaThCs AJIEKTPOHHO-OMOINOTEYHBIMH cUCTeMaMU. Taxke 00ydaromuecs: MOTYT B3SITh
HAa JOM HEoOXOIMMYI0 JuTepaTypy Ha aOOHEeMEHTe YHUBEPCUTETCKOM OHOIMOTEKH WU
BOCIIOJIb30BaThCS YUTATILHBIMH 3aJIaMH.
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