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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

OIIK-1: Cnoco0eH NPUMEHATH e€CTeCTBEHHOHAYYHbI¢ U OOLCHH:KCHEPHbIC 3HAHUS, METOAbI MATEMATHYECKOI0 AHAIN3A H
MO/JE/JTUPOBAHUS, TEOPETHYECKOI0 U IKCIEPHMEHTAJbLHOI0 HCCIEI0BAHUS B IIPO(eCCHOHATBHOM eI TeJbHOCTH;

B pe3yiibTaTe 0OCBOCHUS NTUCHUIIMHBI 06y11a10111m71c91 JOJIZKCH

3HaTh:

- METOABl KOJIWYECTBCHHOTO ¥ Ka4eCTBEHHOTO aHAINW3a, IPHUMEHSIEMBIE B CHCTEMHOM IMOAXOIE UL pEHIeHHs 3amad B
npodeccuoHanbHOM e TenbHOCTH (cooTHeceHo ¢ uHaukaropoMm OIIK-1.1)

YMeTh:

- TIPUMEHATh METOIbl KOJMYECTBEHHOTO M KAauyeCTBEHHOTO aHaIMW3a, IMpHMEHSeMble B CHCTEMHOM MOIXOHAE Ui PelIeHHs 3amad B
npoeccHoHANBHON IeaTeNbHOCTH (cooTHECeHO ¢ nHankaropom OITK-1.2)

Biagern:

- HaBBIKAMH TPHMCHEHHS METOJIOB KOJIMYCCTBEHHOTO W KA4eCTBCHHOIO aHAIM3a, MPHUMEHSIEMBIX B CHCTEMHOM IOJXOJC [UIS
peleHus 3a1a4d B MpopeCCHOHATLHON IeATENLHOCTH (cooTHECeHO ¢ uHaukaropom OITK-1.3)

3. CTPYKTYPA U COAEPKAHUE JTUCIIUITJINHBI

Pazgen 1. «JnemenTsl Teopuu MHOKecTB. KoMOnHaTOpuKa)

Cemect Komneren-
P l4acos Jlutepartypa

Ne HaunmenoBanue Tembl / Bux 3ansirust
/ Kype 19107

Tema 1.1. "Dnementsl Teopun MHOkecTB. KomOuHaropuka"

[onstne MHOXecTBa. CrocoObl 3amaHust MHOXecTB. Omepanun Haj
MHOxecTBaMu. Jluarpammbl  Oilnepa-Benna. CucreMbl MHOXKECTB.
1.1 |3axoHBI anreOpsI MHOXKECTB. JIeKapTOBO IPOU3BEICHUE MHOMKECTB. 2 2 OIIK-1
3anayn koMmOuHaropuku. lIpaBuima cyMMbl U TNpoU3BeAEHUs. THIIbI
BeIOOpOK.  Pasmemenms.  [lepecranoBku.  Coueranus.  BurHoMm
Hrrorona. CBolicTBa GMHOMHUAIBHBIX K03 duireHToB. / Jlex /

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

Tema 1.1. "Dnements! Teopun MHOKecTB. Kombunaropuka"

MHoxecTBa U onepaunu Haa HUMH. [IpoBepka CBOMCTB omepauuii Haj
MHOYECTBaMH. JI1.1, JI1.2, J12.1
1.2 . 2 2 OIIK-1 ’ ] ’
Pa3merienusi, mepecTaHOBKM M cOdYeTaHWs 0e3 TOBTOPEHUH H ¢ J12.2,J12.3, J12.4
MOBTOpEHUAMHU. Pemenne KOMOWHAaTOpHBIX 3amad. PemieHue 3amad ¢

ncnonb3oBanuem LibreOffice / Tp /

Tema 1.1. "OnemeHTsl Teopuu MHOXecTB" IloHATHE MHOXXECTBaA.
CrocoObl  3amanuss  MHOkecTB. Ormnepanuyd Hag  MHOXKECTBaMHU. 5 ] OIK-1 JI1.1, J11.2, JI2.1,
Juarpammer Oiinepa-Bernna. CucTeMbl MHOXECTB. 3aKOHBI alreOpbl JI2.2,J12.3,J12.4
MHOXxecTB. JlekapToBo npomssenenue / Cp /

1.3

Tema 1.1. "Onementsl Teopun MHOXecTB" COOTBETCTBHUS, OTHOLICHHUS,
¢ynkimu.  Kommosunust  coorBercTBuil.  CBOMCTBA  OTHOIICHHIA.

1.4 |OtHomienue skBuUBaIeHTHOCTH. OTHOIIEHHE mopsaka. BsaumHo- 2 8 OIIK-1 J1.1,J11.2, J12.1,
J2.2,J12.3,712.4
OJHO3HAYHOC COOTBETCTBHE. MOIIHOCT, MHOXKeCTB. CUETHBIE H
HecueTHble MHOXecTBa. / Cp /
Tema 1.2. "KomOunaropuka' 3amaun xomOunHaropuku. IlpaBmia
CyMMBl M TpousBeneHus.  Tumbl  BbIOOpPOK.  Pa3mereHwus. JIL.1, 1.2, JI2.1,

1.5 2 8 OIIK-1

[TepectanoBkw. CoucTaHus. bunom Hprorona. CBolicTBa J12.2,J12.3, J12.4
O6uHOMHNATEHBIX K03 durmentos. / Cp /

Tema 1.2. "Kombunaropuka" Tpeyronsuux Ilackamsa. IlepectaHoBku c

1.6 |moBTOpEHUsIMHU. TTonuHoMuanbHast (dhopmyina. KomOuHaropHbie 2 8 OIIK-1 L1, 1.2, J12.1,
J12.2,J12.3, J12.4
toxxaectna. [IponsBomsiume ¢pynkmun. / Cp /

17 Brinmonnenue 3amaHuii MO TeMaM pasliesia ¢ NPUMEHEHHUEM CPEACTB 5 ] OIK-1 JI1.1, J11.2, JI2.1,
’ nakera LibreOffice / Cp/ J12.2,J12.3, J12.4
Pa3nen 2. «OcHOBBI MaTeMaTH4ecKol J0rnKki.OCHOBLI TeOPUH IrPpadoBy

Ne HaumenoBanue tembl / Buja 3ansitust Cemectp Yacos Kommeren- Jlutepartypa

/ Kype 1110




2.1

Tema 2.1. "OcHoOBbI  Maremarmyeckod  joruku"  AusreOpa
BbICKa3bIBaHUN. TaONUIBI ICTUHHOCTH. PaBHOCHITEHBIE

npeobpazoBanust ¢opmyin. Ilpusenenue ¢opmynr k JHO® u KHO,
CIH®D,

CKH®./Cp/

OIIK-1

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

2.2

Tema  2.1. "OchHoBel  Maremaruueckod  joruku"  IlonsaTue
BbICKa3bIBaHUs. Omepanuu Hajx BBICKa3bIBaHUSAMU. DOpMyIBI anreOpsl
BBICKa3bIBaHUH. Tabnuia MCTUHHOCTH. TaBTOJIOTMM ¥ NPOTHBOPEUMSI.
PaHOoCcunbHEIE TIpeoOpasoBanHms  Qopmyn. HopmaneHele  QopMmel.
CosepuieHHBIE  HOpManbHbIe  (OpMBEL.  JlorMYecKw  IpaBHUIIBHBIC
paccyxzaeHusi. MeTonsl NPOBEPKU INPABHIBHOCTH paccykIeHus. /
Cp/

OIIK-1

JI1.1, J11.2, JI2.1,
J2.2,712.3,J12.4

2.3

Tema 2.1. "OcHOBBI MareMarmueckoil Joruku" BymeBsl QyHKIHH.
[onmunomsr XKerankuna. Kimacest [locta. IlonHoTa M 3aMKHYTOCTH
kinaccoB OyneBblx ¢yHkumit. Kpurepumii Ilocta mnomHOTEI Kiacca
¢ynkmid. HesaBucumocts cucrembl ¢QyHkumit. basuc. [IpeamomnHbre
kiaccel ¢yHkmuid. Ilomsrme mnpenwkara. KBaHTOphl. PaBHOCHITBHEIC
npeoOpazoBanus  (GopMyn JIOTMKH TpeAuKaroB. PaccyxnaeHus B
JIOTUKE MpeAnKaroB. [IoHATHE 0 HEKTaCCHUECKHX JTOTHKAX.

/Cp/

OIIK-1

1.1, J11.2, 2.1,
22,7123, 712.4

24

Tema 2.2. "OcHoBbl Teopuu rpados” Ilonstue rpada. Bumer rpados.
OpueHTHpPOBaHHbIE M HEOpHEeHTHpoBaHHBIE Ipadrpl. CrocoObl 3amaHus
rpapa. Omepaum  Haxg  rpagamu.  Marpuipl  CMEXHOCTH |
uHOUAEHTHOCTH. ['padpl m OwHapHBIe oOTHOIIEHHA. V3oMopdum
rpadoB. MapmpyTsl Ha rpadax. CessHocTs rpados. llenn u HUKIEL
Mocrsr. / Jlek /

OIIK-1

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

2.5

Tema 2.2. "OcnoBbl Teopun rtpados" I'pader. Ilpumepsr rpados.
Onepanuu Han rpapamu. MaTpuIbl CMEKHOCTH
u nHOuAeHTHoctr. / [p /

OIIK-1

J1.1,J11.2, J12.1,
J12.2,J12.3,J12.4

2.6

Tema 2.2. "OcHoBbl Teopuu rpados" Ilonstue rpada. Buner rpagos.
OpHeHTHPOBaHHBIC M HEOpPUEHTHpOBaHHbBIE Ipadbl. CrocoObl 3amaHus
rpapa. Omepanmnm  Hanm rpadpamu.  Marpurpl  CMEXHOCTH |
uHOUAEHTHOCTH. ['padpl u OuHapHble OTHOIIEHHA. V3oMopduszm
rpadoB. MapupyTtsl Ha rpadax. CsssHoctb rpados. llenu u nmkisl
Moctsl. / Cp /

OIIK-1

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

2.7

Tema 2.2. "OcHoBbl Teopum rpadoB" OOxomsl rpada. ODHUIEPOBHI
OUKIBl M IenH. OWIepoBBl M IONMydinepoBsl rpapsl. Kpurepmii
sinepoBocTH Tpada. ['aMUIIBTOHOBBI LIUKIIBI U LeNd. ['aMHIBTOHOBBI U
TIOJTYTaMHJIFTOHOBEI

rpadsl. JlocTarouHbIe yCIOBHSA TaMHIBTOHOBOCTH Tpada. ['padsr 6e3
uukioB. Jleca u nepesbs. Iloacuer nepesreB. Teopema Kanu o uucne
nepesbeB. / Cp /

OIIK-1

J1.1,J11.2, JI2.1,
J2.2, 2.3, J12.4

2.8

BoinonHenue 3amaHuil Mo TemaMm paszena ¢ IPUMEHEHUEM Cpe/CTB
nakera LibreOffice / Cp/

OIIK-1

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

2.9

/ 3auér /

OIIK-1

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

4. ®OHJ] OHEHOYHBIX CPEJICTB

CprKTypa u COOCpIKaHUEC (I)OH,E[a OIICHOYHBIX CPEACTB HJIsA IPOBCACHUSA TCKyLLIefI n HpOMe)KyTO‘{HOI;‘I arreécrauuu NpeaCcTaBICHBL

IMpumoxennn 1 x pabodeit mporpaMme TUCIUTUIHHBL

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHas InTEpaTypa

ABTODBI, 3arnaBue

UsparenncTBo, roj

Komnu-so

[poxomnenko, H. 10. JluckpeTHas MaTeMaruka: yaeoHoe mocobue

Hwmxanit HoBropon:

Hwuxeropoackuit
TOCYyIapCTBEHHBIN
ApXUTEKTYPHO-
CTPOUTENBHBIN

yHuBepcutet, ObC ACB,

2016

https://www.iprbooksho
p-ru/80893.html
HEOTpaHUYEHHBIN
JOCTYTI JUTS
3apEerHCTPUPOBAHHBIX
M0JIb30BaTeNen




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
JI1.2 [T'yroBaC.T., Karan E. |/luckpeTHas MareMaTnka U MareMaTHdecKas Kemeposo: Kemeposckuit https://biblioclub.ru/inde
C. JIOTHKa: yueOHOoe mocooue rOCYIapCTBEHHBIH x.php?
yHuBepcuret, 2019 page=book&id=600350
HEeOoTpaHHYCHHbIH
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
T0JIb30Baresnen
5.2. lonoaHuTEIbHAS JIUTEPATypa
ABTODBI, 3araBsue W3 paTenscTBO, TONI Komnnu-Bo
JI2.1 |Bamokesud O. JL., Maremarndeckas JIOTHKa U TEOPUS AITOPUTMOB: Mocksa: EBpazuiickuii https://biblioclub.ru/inde
Kogsanesa JI. . y4EeOHO-MPAaKTHYECKOE MOCOOHE: yIeOHOe MocoOre | OTKPBITBIM HHCTHTYT, 2009 x.php?
page=book&id=93166
HEOTpaHUYEHHBIN
JOCTYII JUTS
3aperucTPUpPOBaHHBIX
T10JIb30Barenen
JI2.2 | 3onoryxun, B. ®., Maremaruka. J{luckpeTHas MareMarrka: y4eOHUK PoctoB-na-/lony: https://www.iprbooksho
Ounpmianckuii, B. B., WHCTUTYT BOXHOTO p-ru/57348.html
MaprembsiHoB, C. B., Tpancnoprta umenu I'.5. HEOTpaHUYEHHBIN
bornanos, A. E., Cenoa — (unan JIOCTYII JIst
Ierposa, B. 1. «T"oCy 1apCTBEHHbII 38pETHCTPUPOBAHHBIX
MOPCKOI YHUBEPCUTET HOJIb30BATeIICn
nMenu agmupana ©.0.
Ymakosa», 2016
JI2.3 | WBanucosa O. B., JIMcKpeTHas MaTeMaThKa i MaTeMaTHIecKas Mocksa, bepnun: lupekt- | https://biblioclub.ru/inde
Cyxan U. B. JoruKa: yaeOHoe mocoone Menua, 2020 x.php?
page=book&id=600488
HEOTpaHUYEHHBIN
JOCTYII JUTst
3aperucTpPUpPOBaHHBIX
T10JIb30BaTeNen
2.4 Hayunsrit xypHan «Jloruueckue uccieaoBaHusD WznarensctBo U® PAH, https://logicalinvestigati
ons.ru/
HEOTPaHUYEHHBIN
JOCTYII JUTSE
3apETHCTPUPOBAHHBIX
10JIb30Baresnen

5.3 IIpodeccuonanbHblie 6a3bl JAHHBIX H HHPOPMAIHOHHBIE CIIPABOYHBIE CHCTEMBbI

HCC "T'apant" https://internet.garant.ru
®enepanbHas rocyaapcTBeHHAs ciIysk0a ctatncTHKH https://rosstat.gov.ru (cBOOOAHBIH KOCTYII)

5.4. IlepevyeHb MPOrpaMMHOIo odecredeHust

OneparmonHas cucrema PEJ] OC
CBo0oHO pactipocTpanseMbiii oucHbIH makeT LibreOffice

5.5. YueOHO-MeTOANYECKHE MaTepuaJibl 1J51 CTYACHTOB C OrPAHHYCHHBIMHA BO3MOKHOCTAMMU 310POBbS

IIpu HEoOXOTUMOCTH IO 3aiBICHHIO OOYYAIOMIEroCsl C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 370pPOBbA  yueOHO-METOAUUYECKHE
Marepualbl MpeOCTaBISIOTCS B (pOpMax, agalTHPOBAaHHBIX K OTPaHUMUYCHHAM 3710pOBbsS M BocupusaTHs uHpopmanmu. s mmm c
HapyImIeHNSIMA 3peHusA: B (opMe aynuodaiina; B medaTHOH QopMme yBeTHMUeHHBIM ImpupToM. s JTUI ¢ HapymIeHHSMH CIyXa: B
(opMe INIEKTPOHHOTO JOKyMEHTa, B medarHod ¢Qopme. ns JIUI ¢ HapyMIEHUSMH OIOPHO-IBHUIATEIFHOTO ammapara: B (opme
JJIEKTPOHHOIO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI

IToMemenns s BceX BHAOB pabOT, MPETyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOH CHEenMaTn3HpOBAaHHOH
yueOHOM MeOeNbIo U TEXHUYECKUMH CPEICTBaMU 00yUEeHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- IIPOEKTOP;

- OKpaH / UHTepaKTUBHAs J10CKa.

7. METOJNYECKHUE YKA3SAHUA /U1 OBYYAIOIIIUXCSA 11O OCBOEHUWIO JUCIHUTIINHBI

Metoauueckre yKa3aHus 0 OCBOSHUIO UCIMILIMHBI IpeACTaBleHb! B [Ipunoxkenuu 2 k paboueit mporpaMmMe JUCIUILIAHBL.




P®OH/J OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1 OnucaHue mokasaTesjiell U KpUTepUeB OLEHUBAHUA KOMIETEHIMIl Ha pa3IUu4YHbIX
3Tanax ux ¢OpMUPOBaHMS, ONTMCAHUE LKA/l OLLleHUBAaHUA

1.1 Tloka3arenu U KPUTEPHH OICHUBAHUS KOMITCTCHIIMN:

3VH, cocrasisioniyue
KOMIIETEHIIUIO

ITokazaTenu oneHUBAHUS

Kpurepuu onienuBanus

CpencrtBa
OLICHUBAHUS

OIIK-1: CiocobeH NpUMEeHSTh

€CTCCTBCHHOHAYYHLIC U O6HI€I/IH)KCHCPHI)IG 3HaHUs, MCTOObI MATEMATHYCCKOI'O aHaInu3a U
MOACIIMPOBAHUSA, TCOPCTUUCCKOI'O U SKCIICPUMEHTAJIILHOI'O UCCJICJOBAHUS B HpO(bCCCI/IOHaJ'H)HOI\/'I JACATCIIBHOCTHU

3HaTh:

- METObI KOJINYECTBEHHOTO H
Ka4eCTBEHHOTO aHau3a,
NpUMEHSIEMbIE B CHCTEMHOM
HOAXOE JUIS PEIIeHHs 3a1a4
B PO eCCHOHANBHOM

U3y4yaeT OCHOBHYIO U
JIOTIONTHUTENBHYIO JIUTEPATYPY,
coJepKallylo MaTepual 00
OCHOBHBIX TOHSTHUSAX TEOPUU
MHOXECTB ¥ MaTeMaTHYeCKON
JIOTMKH JJIs TIOATOTOBKH K 3a4eTy U

MIOJIHOTA U
COJIep)KaTeNIbHOCTh OTBETA Ha
3ayeTe, yCTHOM OIpOCe,
COOTBETCTBHE OTBETOB
MaTepHaly, CoaepxKaemMcs B
HU3YYEHHOU JTUTEpATYpE

Omnpoc (Bompocs! 1-
42), BOIIPOCHI K 3a4ETY

(1-30)

JIEATEIbHOCTH OIpocy

YMers: - pelIaeT MPaKTUKo- MIPaBUJIBHOCTH PELIECHUS IIpakTuueckue

- IPUMEHATh METOBI OPUEHTUPOBAHHBIE U TPAKTHUUECKUE | 3aaHUM: 3amanus (1-10),
KOJIMYECTBEHHOTO H 3alaHus: BBINOJIHACT ONEPALlUy HAJl | - BBINOJIHATE ONEpAalK Hal | MPaKkTUKO-
Ka4yeCTBCHHOI'O aHAJIN3a, MHO>XECTBaMHU, OIl€palui HaJl MHO>XECTBaMHU, OIl€pallii HAJl | OPUEHTUPOBAHHBIE

MMPUMCHIACMBIC B CUCTCMHOM
HOAXOE JUIS PEIIeHHs 3a1a4
B PO eCCHOHANBHOI

BBICKA3bIBAHUSIMU,
- HAaXOOUT pEUICHUA
KOM6I/IHaT0pHBIX 3ajgaq,

BbICKAa3bIBaAHUSMMU,
- HAXOWTH PEIICHHS
KOMOMHATOPHBIX 33/1a4;

3amanus K 3auety (1-9)

HEATEIbHOCTH - IPOBOJIMT OTleparuu Haja rpad)aMu | - MPOBOAMTH ONEPAIMK HaJl

rpadamu
Brnaners: pemraeT NpakTHKO- 000CHOBaHHOCTh [MpakTHyeckue
- HABBIKAMH MIPUMEHECHUS OPHEHTHPOBAHHBIEC U MPAKTHYECKUE | TPUMEHEHHS METOIOB JUIS 3amanus (1-10),
METO/IOB KOJIMYECTBEHHOTO U | 3aJ]aHus U3 TEOPHH MHOXKECTB NPaKTUYECKUX U MPAKTUKO- | IPAKTHUKO-
KayeCTBEHHOI'O aHAJIN3a, (BBITTOJIHAET TPOBEPKY BBHIITOJIHEHUS | OpPUEHTHPOBAHHBIX 33JaHU | OpUEHTHPOBAHHBIE

IPUMEHSIEMBIX B CHCTEMHOM
HO/IXO/I€ JUIS PeLICHHs 33124
B TipodeccoHaNBEHON
JeSATEIbHOCTH

CBOMCTB omepanuii Haj
MHO>XECTBaMHM, COOTBETCTBUM U
OTHOIIIEHUH) U MaTeMaTHYEeCKON
JIOTUKY (TIPUBEICHNE (POPMYIT K
JH® u KH®, CIH®, CKH®);
MIPUBOIUT PEIICHUS
KOMOMHATOPHBIX 3a7a4
(pa3mereHus, IepecTaHOBKU U
coueTaHus 6e3 TOBTOPEHUIT U ¢
MTOBTOPEHUSAMH ); IPOBOTUT
IPOBEPKY ditnepoBocTH rpada,
HaXOJWT SIIIEPOBBI LIUKIIBI C
MOMOUIBI0 asiroputma Diepu

3amanust K 3adety (1-9)

1.2 IIIxanbl OIleHUBAHUA:
Texkymui KOHTPOJIb YCIIEBAEMOCTH M IIPOMEXKYTOYHAss aTTECTalus OCYIIECTBIICTCS B paMKax
HAKOMUTEJIbHOW OaJuIbHO-peUTHHTOBOM crcTeMbl B 100-6amibHOM mIKane:

50-100 Ga1oB (324TEHO)
0-49 6anmnoB (He 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 3alaHUS UJIM UHbIE MaTepHUaJibl, HEOGX0AUMbIe AJI OLleHKU 3HAHUM,
YMeHMH, HaBbIKOB U (MJIM) ONbITa AEATE/bHOCTH, XapaKTEPU3YyIOIIUX 3Tanbl GOpMHUPOBAHUA
KOMIIETEHIMI B MpoLecce 0CBOeHMs1 06pa30BaTe/IbHOM MPOrpaMMbl




no

o

20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.

3.

Bonpocsl k 3auery

[Tonatue MHoxkectBa. CrocoObl 3amaHusi MHOXKeCTB. Omepaiu HaJl MHOXXeCTBaMH. Jmarpammbl
Ditnepa-BenHa.

CucreMbl MHOKECTB. 3aKOHBI allreOpbl MHOKECTB.

JlexkapToBOo TmpousBeaeHue MHOXKecTB. CoOOTBeTCTBUs, OTHOmIeHHs, GyHKuu. Kommosumus
COOTBETCTBUH.

CaoiictBa oTHOHIEHUH. OTHOLLIEHHE SKBUBAJIEHTHOCTH. OTHOILIEHUE NTOPSIJIKA.
B3aumHO-0/1HO3HaYHOE COOTBETCTBHE. MOIIHOCTH MHOXECTB. CUETHBIE U HECUETHBIE MHO>KECTBA.
MHo>kecTBa MOLTHOCTH KOHTHHYYMa. MHOKeCTBa BBICIIUX MOIIHOCTEH.

3amaun komOuHatopuku. IlpaBuima cymmsl W mnpousBefneHHs. Tumbl BbIOOpOK. Paszmerienws.
ITepecranoBku. CoyeTaHusl.

bunom Herorona. CoiicTBa OMHOMUANBHBIX KO3 duirenToB. TpeyronsHuk ITackas.
[lepecranoBku ¢ noBropenusmMu. [lonnnomuansHas popmyina.

Kombunatopusie Toxxaectsa. [IponsBoasimue GpyHKINH.

. Ilonarue BbIcKa3biBaHus. Onepanii HaJ BBICKa3bIBAHUAMM.

. @opMyibl anreOpsl BoicKa3biBaHul. Tabinia ICTUHHOCTU. TaBTOJIOTMU U POTUBOPEUHS.

. PaBHOCHIIBHBIE Ipe0Opa3oBaHus GOpMYIL.

. Hopmanbusie popmel. CoBepiiieHHbIE HOpMaTIbHBIE (POPMBI.

. Jlornuecku npaBUIBHBIE pacCykaAeHUs. MeTopl TPOBEPKU MTPAaBUIIBHOCTH PACCYXKACHHUS.

. bynessl pynkuuu. [Tomrnomsr XKerankuHa.

. Kunaccsl Ilocra. IToHOTa M 3aMKHYTOCTb KJIAaCCOB OYJIEBBIX (YHKLIUH.

. Kpurepuii [Tocta momHOTHI Ki1acca (yHKIHA.

. HezaBucumocts cucremsl ¢pyHkuuid. basuc. I[Ipeanonansie kiaccsl GyHKIUH.

. Ilonsite mpenukarta. Keantopel. PaBHOCHIBHBIE mpeoOpazoBaHus (GOPMYI JOTHKH IPEAUKATOB.

PaccyxneHus B JIOTHKE IIPEIUKATOB.

[ToHsTHE O HEKIIACCUYECKUX JIOTUKAX.

[Tonsartue rpada. Bunel rpados. OpueHTHPOBaHHBIE U HEOPUEHTUPOBAHHBIE IPADBHI.

Crnioco6sb1 3ananust rpada. Onepanuu Haj rpadamu.

Marpuiipl CMEXHOCTH U MHIMAEHTHOCTH. ['padbl n OuHapHble oTHOLIeHUs. M3oMopdu3m rpados.
Mapmipytsl Ha rpadax. CBsi3HOCTB TpadoB.

Ilernu u mukiael. MOCTBHI.

O6xo161 rpada. DUIepoBHI IUKIIBI U IISTIH.

DitnepoBsl U NOMy3inepoBsl rpadsl. Kpurtepuii siinepoBocTtu rpada.

["aMMIIBTOHOBBI LIMKJIBI U LIETIH.

["aMUIBTOHOBBI U MOTYTaMUJIBTOHOBBI I'padbl. JlocTaToOuHbIE YCIOBHS raMHJIBTOHOBOCTH rpada.
I'padbr Oe3 nukios. Jleca u nepesbs. [loacuer nepesreB. Teopema Kanu o uncne nepeBbes.

IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaHNS K 3a4eTy
Onpenenutsb pe3ynbrathl Ackicteuiit AUB, AnB, A\B, B\A, A+B:

A={xx<3p}; B={xx>p]}.

Haiitu (AUB)NC u (AUB)\C, ecin
A={x—p, <x<p,} B={x‘0£x< p} C={X-p,<x<p}

I[OKaBaTB C MOMOMIBIO OCHOBHBIX TOXICCTB U IIOKAa3aTh HA AUarpaMmax Bﬁnepa-BeHHa

(ANB)U(B\A)U(C\B)=BUC

4.

a)
b)

JlaHo oTHOIIEHHUE.
[TocTponTh puMepsI ap OTHOLIEHUS.
BrIsicHUTB CBOIiCTBA OTHOIICHHUS: PE(ICKCUBHOCTD, aHTHUPE(DIEKCUBHOCTh, CHMMETPUYHOCTb,

TPAH3UTUBHOCTH, AHTUCUMMETPHUYIHOCTD.



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

5. OneHuTh MHOXECTBO A:{X‘— P, < X< p,}. Tpuamarth KOMaHJ y4acTBYIOT B IEPBEHCTBE I10

¢yroomy. Kaxkapie 1Be KOMaH/IbI JOJDKHBI ChITPAaTh MEXAY co00il onuH MaTd. /lokas3arb, 4To B JIH000H
MOMEHT COCTSI3aHUS HAMIyTCsl IBE KOMAH/bI, CHITPABIINE OJMHAKOBOE YHCIO MaTYeHi.

P! ((R+D! (2P, +1)!
(P -2 { (R -D! (2P, -D)!

6. Bbruucaurs:

7. Haiitu CJH® u CKH® dhopmynsr F
a) TO Ta0JIUIIe UCTUHHOCTH,
0) ¢ TOMOIIBIO PKBUBAJICHTHBIX ITPEOOPA30BaHUIA.

F=(X~2)AFVI)>((XF—>2)~x).

8. CocraBuTh MaTpulbl MHOUACHTHOCTH, CMC)KHOCTHU U CIIMCOK pe6ep JJIA l"pa(bOBZ

9. JlaH opueHTHUPOBaHHBIN Ipad

a)Oxapakrepu3oBath rpad.

b) Ha3sBaTh cnienmanbHbie BEPIIMHBI U pEOpA.

C) BeimucaTh MaTpHUIlbl CMEKHOCTH, HHITUACHTHOCTH.

d) BsInmcaTh UK, €M, TPOCTOM UK, TPOCTYIO IEITb.

(. ©
@ @ &
O]

3aueTHOE 3a/laHHE BKJIIOYAET 2 TEOpPeTHMYeCKUX Bompoca M | 3amaHue M3 MepeuHs MpPaKkTUKO-
OPUEHTUPOBAHHBIX 33aJJaHUH.

Kpurepun onenuBanus:
MaxkcrMaabHOE KOJMYECTBO OAJIIOB 3a OTBET 1O 3a4eTHOMY 3a1anuio — 100

50-100 6ayutoB (3auteHo) | MznoxeHHbl MaTepuan (akTHYECKHM BEpeH, Haluyue TIIIyOOKHX
WCUEPIBIBAOIINX 3HAHWW; TPaBHIbHBIC, YBEPEHHBIC JEHCTBHS TI0
OPUMEHEHHUIO TIOJYYEHHBIX 3HAaHMM Ha TMpakTHKE, TPaMOTHOE U
JIOTHYECKH CTPOWHOE H3JIOKEHHE MaTephalia NpU OTBETE; NPaKTHUKO-
OpPUEHTHPOBAHHOE 3ajlaHue BBINOJIHEHO NPaBUIBHO u
IPOKOMMEHTHPOBAHO; HAJTMYUE TBEPABIX U IOCTATOYHO TTOHBIX 3HAHHIA,
NpaBUIbHBIE JNEHCTBUS MO NMPUMEHEHUIO 3HAHWH Ha NpaKTHKe, YETKOe




H3JIOKCHUC MaTrcpuajia, HAOIMYCKAKOTCA OTACIBbHBIC JIOTUYCCKUC U
CTUIIUCTUYCCKHUEC NMOTPECIIHOCTH, HCYBEPCHHOCTh U HCTOYHOCTH OTBETOB
Ha JOITIOJIHUTCIIbHBIC n HaBOJAIINC BOITPOCHI; IMPAKTHUKO-
OpPHUECHTHUPOBAHHOC 3alaHuC BBITIOJIHEHO IIPpaBUJIBHO, HO HE
IMPOKOMMCHTHUPOBAHO, npu HCIIOJTHOM OTBECTC Ha BOIIPOCHI;
3aTpyaAHACTCAd OTBETUTHh Ha OOINOJHUTCIBHBIC BOIIPOCHI, ITPAKTHUKO-
OPUCHTHUPOBAHHOC 3aJJaHUC BBLIIIOJIHCHO C OIIMOKAMU U OTCYTCTBYIOT

KOMMEHTapHUU
0-49 6asn10B (He OTBeThI He CBSI3aHBI C BONPOCAMH, HAIWYHE TPyObIX OMIMOOK B OTBETE,
3a4TeHO) HEMOHMMAHUE CYIIHOCTH H3JIaraéMoro BOIPOCA, HEYMEHUE NPUMEHSATh

S3HAHUA Ha MPAKTUKC, HCYBCPCHHOCTbL W HCTOYHOCTbH OTBCTOB Ha
JOIMOJIHUTCIIbHBIC U HABOJAIIWEC BOIIPOCHI; IMPAKTHKO-OPUECHTUPOBAHHOC
3aaHuC HEC BBIIIOJIHCHO.

HpaKTuquRne 3aJaHusA

HMucTpykuus. 3agaHus BBIIONHAIOTCS WHIMBUAYATBHO KaXABIM oOydarommmces. M3 kaxmoro 3amaHus
oOyyaroIuiicss BbIOMpaeT OJMH HpUMEpP, HOMEpP KOTOPOro COOTBETCTBYET MOCIEAHEH Iudpe B HOMEpe
3a4eTHOU KHIKKH (ecyu nocienasis nudpa 0, To oOyuarommiicst BeIOupaet npumep 10 B KaxKI10M 3aJaHAN)

3anganmue 1. M300pa3uth Ha nuarpammax Jitnepa-Benna. [1pu HeoOX0IMMOCTH BBIpaKEHHE YIPOCTHTH,
UCTIOJIB3YS TOXKIECTBA aIreOpbl MHOYKECTB.

1.

© © N o~ DN

(A\B)N(A\C)
AU(C\B)
(AUB)N(AUC)
(A\B)U(A\C)U(B\C)
C\B\A
(A\B)+(B\C)
AUBNC

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

10. (A\C)+B

3aganue 2. J/[okazaTh C MOMOIIbIO OCHOBHBIX TOXKJIECTB UM MOKa3aTh Ha AUarpammax Jiinepa-BeHnHa

1.

N o oW N

(ANB)U(B\A)U(C\B)=BUC
(A+B)\C=(A+B)UC
(AnBNCc)u(anBnC)=[a\(BNC)\[A\(BUC)]
(ANB)U(ANB)=(AUB)N(AUB)

(AUB)\C =(A\C)U(B\C)
AUBUC=(C\4)N(C\B)
AU(BNC)=4UBU(4NC)

(AvB)UC =(A\C)n(B\C)

AUB=(A+B)U(ANB)

10.(A\B)+B = ANB

3aganue 3. [ 3a1aHHBIX MHOXKECTB A, B, C HallTH yKazaHHbIE 1€KapTOBbI MPOU3BEIECHUS U MOIIIHOCTb.



M w Do

5
6
7.
8
9.

10.

A={1,5,6,8,9},B={1,24,6,7},C={0,4,6,7}. Ax(BNC), (BNC)x 4, |Bx(|.
A={a b, c d},B={a b,cefn} C={a e hn} Ax(B\C), (B\C)x 4, |AxB|.
A={ab,cdg}B={abdejr},C={abgr} Bx(4\C), (A\C)xB, |AxB.
A={1,13,15, 17}, B={10, 11, 12, 23, 24, 26}, C = {10, 23, 26, 29}. Ax(B\C), (B\C)x 4,
‘BXC‘.

. A={1,4,7,8,9,11},B={1,3,56,8},C={1,4,5 7} Ax(BNC), (BNC)x A4, |[Bx 4|.
. A={abcd}B={ab,cefh},C={adehnx} Ax(C\B), (C\B)x4,|AxB,.

A={ab,ceg}B={abder}C={abdr} Bx(4\C), (A\C)xB,|Cx8B|.

. A={1,56,8,9,10},B={1,2,4,6,7},C={0,1,4,6,7}. Bx(ANC), (AnC)x B, |Bx(|.

A={ab,cd}B={ab,cefn}C={aehn} Ax(B\C), (B\C)x A4, |4xB|.
A={ab,cdg}B={abde}C={abkr} Bx(4\C), (A\C)xB,|CxB.

3ananue 4. JlaHO OTHOIIICHHE.

a) [TocTpouTh MpUMEpPHI AP OTHOIICHHUS.

b) BBISICHUTE CBOMCTBA OTHOIIEHHS: pEIIEKCUBHOCTh, aHTUPE(IEKCMBHOCTD, CAHMMETPUYHOCTD,
TPAH3UTHUBHOCTH, AHTUCUMMETPUYHOCTb.

1.

2.

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

N={56,...15, p:{<a,b> %, a,b EN}

3. N={123456}, p={<ab>|2a>3, abeN]|
4 N:{l,23... },p={<x y>|x-y—quHo,X,yeN}
5. A=1{-4,-3-2, 1, 12}, p={<ab>la-b—uermo,ab e A}
6. N =1{123,...10}, p= {<xy>|x<2y, xyeN}
7 N={1,2,3,456,p {<xy>|x+y 7, x,yeN}
8. N={12345/, :{ X,y>|x+yeN, x,yeN}
9. N={12345}, :{ <X, y>|3x+yeN, x,yeN}
10. N ={123,...10}, p={< X,y >[x-y—Heuerso, x,y € N}
3aganue 5.
1. Tpumuate KOMaH] y4acTBYIOT B MepBeHCTBE Mo Gyrdomy. Kax/pie 1Be KOMaH/IbI JOIKHBI CHITPATh

MeXIy coboii oauH matd. Jloka3zaTb, 9YTO B JIOOOM MOMEHT COCTSI3aHUSI HAaWIyTCsS JIBE€ KOMAaHJBbI,
ChITPaBUINE OJIMHAKOBOE YMCIIO MATUEH.

Nmeercs Tpu nucta Oymaru, HEKOTOPBIE U3 HUX Pa3pe3aroTcs Ha 3 4acTH, HECKOJIBKO HOBBIX KYCKOB
Ha 3 Gosiee Menkue 4acTu u T.1. CKOJIbKO BCEro MOJIYYUTCS JTUCTKOB, €CIIM BCETO ObLIO pa3pe3aHo K
JINCTKOB?

[Tokazate, uTo Tpad, y KOTOPOTO HMMEIOTCS JBE HECMEXKHBbIE BEpPIIUHBI TPEThEH CTEMeHHu, a
OCTaJIbHBIE BEPIINHBI UMEIOT CTETICHB, HE OOMBIINYI0 YeM 2, He 00J1a/1aeT TaMUIbTOHOBBIM ITUKJIOM.
MosHo 71 13 monHoro rpada ¢ 17 BepmmHaAMH yIalduTh HEKOTOpbIe pedpa Tak, YTo Obl CTENEeHb
Ka)kJI0M BEPILMHBI PaBHAIACH 57

CeMepo CTYIEHTOB, pa3be3k asiChb HAa KaHUKYJbI, JOTOBOPHIIUCH, YTO KAXKIbIM M3 HHUX MOIUIET
OTKPBITKH TpeM M3 HUX. MOXKET JIn OKa3aThCsA, YTO KAXKIBIA MOJYYUT OTKPBHITKH MMEHHO OT TeX
Ipy3€eil, KOTOPBIM Hamucai cam?



6. B ¢yrbonpHOM TypHUpE ydacTBylOT 29 komann. Jloka3aTh, 4uTO B JIF0OOH MOMEHT COCTSI3aHUS

HaWJIeTCss KOMaH 1a, ChIrpaBIas YeTHOE YUCIIO MaT4yell (OBITh MOXKET HUA OJHOTO).

Jlokaszarh, 4YTO HE HaMIEeTCs JEBSITH YEJIOBEK TaKUX, YTOOBI KaXJbli ObUI 3HAKOM POBHO C TpeMs

IpYTUMH.

Ecnu B rpade ¢ maThio BepIIMHAME POBHO JBE BEPIIMHBI HIMEIOT OAMHAKOBYIO CTENEHb, TO MOTYT JIX

OHH OBbITh 00€ U30JMPOBAHHBIMU WIIK 00€ UMETh CTeeHb 47

9. MoxHO 7 W3 MOJHOTO Tpada ¢ 7 BEpUIMHAMU yJAUTh HEKOTOpBIE pedpa Tak, 4To Obl CTENEHb
KaXkJ0¥ BEpIIMHBI paBHsUIACh 37

10.B ¢yrOonpHOM TypHHpE YHacTBYIOT 9 KOMaH[. MOKeT 1 B HEKOTOPbI MOMEHT BPEMEHH OKa3aThCs
TakK, YTO KaX/asi KOMaHJia Chlrpaja poBHO TP MaTya.

~

o

3apanue 6. Haittu CIH® u CKH® dopmynst F
a) To TabaMIIe UCTUHHOCTH, 0) C ITOMOUIBIO SKBHUBAJICHTHBIX MPEOOPA30OBAHUA.

L F=((Xx~2)A(VvI)>(x—>2)~x).
F=((yrnz)=>E&Eva2))~(Y~2)AY).
F=(yvX)ACEVX)>(YVX)Vz).
F=((yAz)v(x~2)=>((y—>X)AY).
F=(x~2) > A2)DA((X~2)—>Xx).
F=((X~y)=>@E->x)Vv((yArZ)~y).
F= (x> »)~EVviNDAr((xry)—>Z).
F=(Z>X)A(yVvX)>((zZ~x)Vvz2).
F=((x=>Y)~CEAYIA((x>Y) V).
10.F=((y~X)A(Z—>x)Vv((yArz)—>X).

© o N o oD

3anganue 7. OpHeHTUPOBAHHBIN rpad
a) OxapakrepuszoBatb rpad.
0) HasBarb cnieruasibHbBIC BEpIIHHBI U pEOpA.
B) Brimmcarh MaTpHIlbl CMEXXHOCTH, UHIUACHTHOCTH.
r) Bemmucars nuki, 1ens, IpoCTON LUK, MPOCTYIO LEMb.







W Ipyroy BEpILIUHBI.

1 IyTh OT BEPIIMHBI | 10 JTFOOO0I

v

WTU KpaT4yanm

3aganue 8. Ha

Jlanuble 1151 3a/1aHus

Bapuant

a

10

3aganue 9. [TocTpouTh KOMMYHUKAIIMOHHYIO CETh MUHHUMAIILHOM JTMHBI 7151 cXeMblI 3aaanus 10

o8

N

N

Jlanuble 115 3a1aHus

Bapuanr

a

10

3aganue 10. YeMy paBeH MaKCUMAaJIbHBIN IIOTOK MEXY IIyHKTaMu | u 6.



/‘@’\ é
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Jlanuble 115 3a/1aHus

Bapuanr | a b c d e f g h K m n p q
1 9 4 2 9 5 7 2 1 4 3 7 3 1
2 8 9 1 3 5 7 4 8 6 7 4 2 4
3 5 5 4 4 4 3 8 3 2 4 6 1 2
4 2 6 9 3 3 2 2 4 8 6 1 7 5
5 1 8 5 3 1 5 9 5 8 7 8 9 5
6 7 7 5 1 8 7 4 2 9 7 8 2 5
7 7 1 8 1 9 2 5 9 8 8 6 9 2
8 6 6 6 8 8 5 2 9 8 1 8 7 9
9 7 7 9 3 8 6 4 6 3 8 5 8 7
10 1 2 7 4 2 8 2 3 1 4 4 7 3

Kpurtepun ouennBanus:
MakcumMajbHO€e KoJnuecTBo 0aioB — 60 0ai10B

3a BBINIOJIHEHUE MTpaKkTUYeckuX 3aaanmii 1-8 oOyyarommuiics MoxeT nonyuuts 10 40 6ayioB, Kaxaoe
3a/IaHKe MPU STOM OLIEHUBAETCS /10 5 0aJJI0B

S 6ay10B 3a/laHue BBIIIOJIHEHO BEPHO

4 danna [Tpu BBIIOTHEHWH 3a7aHusl OBUIM JIOMYIIEHBI HETOYHOCTH, HE BIHSIOIINE HA
pe3yabTar

2-3 6anaa ITpu BeIMoJIHEHNM 3ajaHMsl OBUIM JONYIIEHbI OIINOKH

1 6ana [Tpu BeIMOTHEHNH 3aJaHKSI OBUTH JOMYIICHBI CYIECTBEHHBIE OITUOKH

0 6ay10B 3a/iaHue HE BBIIIOJIHEHO

3a BbINOJMHEHHE MNpakTHyeckux 3agaHui 9-10 oOywarommiics moxer mnonyduts g0 20 6anlios,
Ka)X/10€ 3aJlaHue pu 3ToM orieanBaercs 110 10 6asiioB

10 6ays10B 3a/laHuE BBIIIOJIHEHO BEPHO

5-9 6as10B [Tpu BBITIOTHEHWH 3a7aHUsl OBUIM JTOMYIIEHBI HETOYHOCTH, HE BIIMAIONINE HA
pe3yabTar

3-4 6as1a [Tpu BeIMOTHEHNH 33aJaHKs OBUTH JONYIICHBI OINOKH

1-2 6aana [Ipu BbINIOJIHEHNY 3a7jaHKsI ObUTM JONYIIEHBI CYIIECTBEHHBIE OIINOKU

0 6ay10B 3a/laHue HE BBIITOJHEHO




Omnpoc

Pa3nea 1. DiemeHTHI TeOpuu MHOKecTB. KoMOMHaTopuka
ITonsarue muOkectBa. CIocOOB! 3a1aHUS MHOKECTB.
Oneparuu HaJ MHOKECTBAMH.
Huarpammsl Ditnepa-Benna.
CuctemMbl MHOXKECTB.
3aKoHbI areOpbl MHOKECTB.
JlekapTOBO NpPOU3BEIECHUE MHOMXKECTB.
CootBercTBU, OTHOLICHU, HYHKIIMU. KoMIIO3UIIMsI COOTBETCTBUIA.
CgoiictBa otHOeHU. OTHOIIIEHHE SKBUBAJIEHTHOCTH. OTHOILIEHUE TTOPSAIKA.
B3aumHo-0/1HO3HaYHOE COOTBETCTBHE. MOIIHOCTH MHOXKECTB.
0. CueTHbIe 1 HECUYCTHBIC MHOXKECTBA.
1. MHoOXecTBa MOIIIHOCTH KOHTHUHYYMa. MHOXeCTBa BBICIIMX MOIIIHOCTEH.
12. 3agaun komOuHaTopuku. [IpaBuia cyMMBI B TPOU3BEICHUS.
13. Tumnsl Be16OpOK. Pasmemenus. [lepecranoBku. Coderanus.
14. bunom HeroTOHA.
15. CsoiicTBa OMHOMHUATBHBIX KOY(DPHUITUESHTOB.
16. Tpeyronbuuk [lackas.
17. TlepecranoBku ¢ noBropeHusMu. [lonnnomuansHas popmyna.
18. KomOuHaTOpHBIE TOKIECTBA.
19. IIpousBonsuire GPyHKINU.

RROoOoNoO O ~LNE

Pazpnen 2. OcHoBbI MaTeMaTH4YecKOM J10ruku. OcHOBBI Teopuu rpagos
20. INonsTue BbicKa3piBaHus. Onepaluu HaJ BBICKAa3bIBAHUSAMHU.
21. ®opmyiibl anredps! BbickasbiBaHUi. Ta0nuia uCTUHHOCTH. TaBTOIOIUK U TPOTUBOPEUUS.
22. PaBHOCHIIBHBIC TIPE0OpazoBaHuUs (HOPMYIL.
23. Hopmanbhbie ¢popmbl. CoBepIieHHbIE HOPMaIbHbIE (POPMBI.
24. Jlornyecku MpaBHIbHBIE pacCcyXaeHHsI. MeTobl MPOBEPKH MPABUIILHOCTH PACCYKICHHS.
25. byness! ¢pynkuuu. [lonuromsr XKerankuna.
26. Knacce [Tocra. ITonHOTa M 3aMKHYTOCTB KJIACCOB OYIEBBIX (DYHKITHIA.
27. Kpurepuii [Tocta monHOTHI Ki1acca QyHKIUI.
28. HezaBucumoctsb cucteMbl pyHkimii. basuc. [IpenmnonHsie Kiacchl yHKIHA.
29. Ilonsatue npenukara. KBaHTOpBHI.
30. PaBHOCHIIBHBIC TIPEOOpazoBaHUs (POPMYII JIOTHKH MPETUKATOB. PaccykIeHUS B JIOTHKE TPEIUKATOB.
31. IloHsATHE O HEKJIACCUUYECKUX JIOTUKAX.
32. Ilonsrue rpada. Bunst rpadoB. OpreHTHPOBaHHBIE U HEOPUEHTHPOBAHHBIE TPADEIL.
33. Crioco6s! 3ananus rpada. Onepaunu Hax rpadamu.
34. Marpuipl CMEKXHOCTH U HHIMACHTHOCTH. ['padpl 1 OMHApHBIE OTHOIICHUSI.
35. N3omopdusm rpagos.
36. Mapmpyts! Ha rpadax. CBsi3HOCTB rpadoB.
37. llenu u ukIIbl. MOCTBI.
38. O6xo16I rpada. DUICPOBBI IUKIIBI U TEITH.
39. DitnepoBsl U noay’itnepoBsl rpadsl. Kpurepuii siinepoBoctu rpada.
40. ['aMUIBTOHOBBI IUKJIIBI M LICTIH.
41. I'aMUIBTOHOBBI U TOJIYTaMUJIBTOHOBBI Ipadbl. JlocTaTouHbIE YCIOBHUS raMHJIBTOHOBOCTH rpada.
42. I'padsr 6e3 nukios. Jleca u nepeBss. [loxcuer nepeBbeB. Teopema Ko o uncie nepeBbeB.

Kpurepun ouenuBanus:

JlaHHBIN TepedYeHb BOIPOCOB JUIsl IPOBENEHHUs OIlpoca ABIsAETCS MNpuUMepHbIM. OH MOXET
aKTyaJIM3UPOBATHCS MPENOAABATENIEM 10 HEOOXOIUMOCTH.

Onpoc TeMaTHYeCKH OXBAThIBAET BCE pasfiefibl y4eOHOro Kypca M INPOBOAUTCS B YCTHOH (opme.
I'pynnupoBka BOIIPOCOB IS ONPOCa IMPOU3BOAUTC IIPEIIOAABATEIIEM.



MakcuMajibHOE KOJIu4ecTBo 0a/L10B — 40 0a/s10B

3a yyacTue B 0Ipoce 00yJaromuiicsi MOKET MOyduTh 710 40 6aimoB (HE0OX0IUMO YCTICIITHO OTBETUTH
Ha 10 BompocoB u3 mepBoro pasnuena u 10 BompocoB u3 BTOporo paszena). B xozae ompoca npu oTBeTe Ha
OTJICTLHBIN BOMPOC O0YJAFOITUICS MOXKET IMOJTYYUTh J10 2 HAJLII0B

2 0as1a JlaH moJIHBINM, pa3BEpHYTHIA OTBET HAa IOCTABJICHHBIM BOIPOC, CUCTEMHO IIOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHMA 00 0OBeKTe, MNPOSBIAIOMIAsICS B CBOOOTHOM
OTIEPUPOBAHUN OCHOBHBIMH TOHSATHUSAMHU y4eOHOro Kypca. OTBET XapaKTepu3yercs
COJIEPKATEIbHOCThIO, KOHKPETHOCTBbIK), 3HAHMEM OCHOBHOW U JIONOJIHUTEJIbHOU
JUTEPATYphl, PEKOMEHIYEMOM II0 TEME, YETKOCTbI0 M JIOTUYHOCTBIO W3JIOKEHUS
MaTrepuana.

1 6an JlaH HenoJHBII W HENOCIEIOBATENIBHBI OTBET Ha IIOCTaBJICHHBIM BOIPOC.
[IpucyTcTByIOT (parMeHTapHOCTh, HEJIOTHYHOCTh u3JI0keHHs. OOydwaromuiics He
OCO3HAET CBSI3M MEXJY MOHITHSIMHU, KOHIENTYaJlbHbIE MEPECEUCHUs, CTPYKTYpPHBIE
3aKOHOMEPHOCTH. OTCYTCTBYET KOHKPETH3alUs U JJOKA3aTeIbHOCTbh. JlOTIOIHUTEIIbHbBIC
M YTOUHSIONIME BOIPOCHI MpErnoAaBaTesisi HE MPUBOIAT K KOPPEKUHMHU OTBETa Ha
MTOCTAaBJICHHBIE BOITPOCHI.

0 6as10B OO0yuaromuiics 3aTpyIHsAETCS OTBETUTh HA BOIIPOCHI

3 MeToau4YecKHe MaTepuaJibl, onpejesiiouye npoueaypbl OlleHUBaHUA 3HAHUH,
YyMeHHUM, HABBIKOB M (MJIH) ONbITA AEATE/JIbHOCTH, XapaKTepU3yIOLIUX 3Tanbl OPMHUPOBAHUA
KOMIIeTeHIIu M

[Tpouenypsl OLIeHUBAHUS BKJIIOYAIOT B ¢€0s TEKYLIUI KOHTPOJIb U IPOMEKYTOUHYIO aTTECTALIUIO.

Texkymmid KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA C MCIOJIB30BAaHUEM OLICHOYHBIX CPEICTB,
IIPEJICTABICHHBIX B II. 2 JaHHOTO NPUJIOKEHUS. Pe3ynbTarhl TEKYyIEro KOHTPOJIS AOBOASTCS /10 CBEACHMUS
CTYIECHTOB JIO IPOMEXYTOYHOM aTTECTaLlUH.

IIpoMeskyTOUHasi aTTECTALMSA IPOBOIUTCS B (hopMe 3aueTa.

3aueT NpOBOJUTCS MO PACIIMCAHUIO IPOMEXKYTOUHOM aTTecTalluu B MMCbMEHHOM Bujie. KonnuectBo
BOIIPOCOB B 3a4€THOM 3afaHuu — 3. [IpoBepka OTBETOB M OOBSABICHHUE PE3yJIbTATOB MPOU3BOAUTCS B JICHb
3auyeta. Pe3ynpTaThl aTTeCTallMM 3aHOCATCS B BEIOMOCTh M 3aU€THYIO KHUXKKY cTyAeHTa. CTyAeHThI, He
OpPOIIEAIINE TMPOMEXKYTOUHYI aTTeCTallii0 MO rpaduKy MPOMEXYTOYHOW aTTecTallld, JIOJIKHBI
JIMKBUUPOBATH 33J0JKEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.



IIpunoxenue 2
METOINYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIITUIIJIMHBI

Y4eOHBIM IIIAaHOM MPETYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- JICKIIUH;

- IPAKTUYECKUE 3aHSITHS.

B Xoze NeKIMOHHBIX 3aHATHI PaCCMaTPUBACTCS TEOPETUYECKUM MaTepual, JaloTCsd PEKOMEHIAaluH
JUIS CAMOCTOSITENIBHOM paOOThI U MOATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux paboT pa3BUBAIOTCS HABBIKM MPUMEHEHUSI MaTeMaTUYECKUX METOJ0B, BbIOOpa
MHCTPYMEHTAJILHBIX CPEICTB AJIsi 00paOOTKHU U aHaIn3a JaHHBIX B MIPO(eCcCHOHAIBHOMN 1eATeIbHOCTH.

[Ipu noAroTOBKE K MPAKTUYECKUM 3aHATHUIM Kbl CTYJICHT JTOJIKEH:

— U3Y4YUTh PEKOMEHI0BAHHYIO YYEOHYIO JIUTEPATYPY;

B 1mpouecce nOArOTOBKM K NPAKTUYECKUM 3aHATHSAM CTYIAEHTBl MOTYT BOCIIOJIb30BAaThCS
KOHCYJIbTAIIUSIMU ITPENO1aBaTEIs.

TeopeTnueckrue BOMPOCH JTOJKHBI OBITh M3YUEHBI CTYJEHTAMH B XOJ€ CAaMOCTOSATEIbHOW palOTHI.
Kontponb camocTosiTenbHOM paboThl CTYIEHTOB HaJ y4eOHOM MporpaMMoOM Kypca OCYIIECTBISETCS
METOZIOM ONpPOCa M BBIMOJHEHUS MPAKTUYECKUX 3aJaHui. B Xoje camMocTosATenbHON paboThl KaXIbli
CTYIEHT 00s3aH MPOYUTATh OCHOBHYIO M IO BO3MOXKHOCTH JIONOJHHUTEIBHYIO JIMUTEPATypy IO U3ydaeMoil
TeMe. BbIIenuTh HENOHATHBIE TEPMUHBI, HAUTH WX 3HAYEHHE B SHUUKIONEANYECKUX CIIOBAPSX.

JI1s1 OATrOTOBKY K 3aHATHUSAM, TEKYLIEMY KOHTPOJIIO U MPOMEXKYTOUHON aTTECTALUU CTYAEHTbl MOTYT
BOCIIOJIb30BaThCSl 3JIEKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMU. Takke oOydaromuecs MOTYT B3STh Ha JIOM
HEOOXOUMYI0 JUTEpaTypy Ha abOOHEMEHTE YHUBEPCHUTETCKOW OHOIMOTEKM WU BOCIOJIb30BATHCS
YUTAIbHBIMU 3aJ1aMHU.



