MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.0.13

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

OCHOBBI IMCKPETHOI MATEMATUKH U JIOTUKH

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HalIpaBJICHUIO IOATOTOBKHU

09.03.03 Ilpuknannas nHGOpMATHKA

HaIpaBICHHOCTH (TIPodHIIb)

[Hudposas Tpanchopmarus 6uzHeca

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mras Tpynoemkocts: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpaM

Cemectp 2

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexumn 16 16
JlaGopaTopHbIe
[TpakTHaeckue 32 32
PykoB0/ICTBO: KypcoBbie paboThl (ipoektsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,25 0,25
KoHrakTHas pabota 48 25 48 25
CamocTosTenpHas padora 59,75 59,75
KonTpoib
Hroro 108 108
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1. Ilesb ocBOECHMS TUCHUIITTHHBI

Ilenb OCBOGHHMS AUCHUIUIUHBI — (OPMHUPOBAHUE Yy CTYIACHTOB HABBIKOB JIOTHYECKOTO
MBILUICHUS. U YMEHUS IPUMEHATH alllapaT COBPEMEHHOM JUCKPETHOM MAaTEMATHUKH IPU PELICHUU
IIPUKJIAHBIX 33]1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIuCuuniauHel M TPaKTUKH, HA OCBOCHMHM KOTOPBIX Oaszupyercs JaHHas JUCHUILIMHA!
OcHOBBI IPOrpaMMUPOBaHUS, AJANTUBHBINA KypC MAaTEMAaTHUKH.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO KakK

npeaiiecTByromiee: Briciias Maremaruka.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dopmMupyemsbie U

KOHTPOJIHpYeMble NHIMKaTOPbI JOCTHKEHUS
. IInanupyemble pe3yJibTaThl
KOMIEeTeHIHH KOMIeTeH Ui
o0yueHust
(kom u (Ko ¥ HAMMEHOBAHUE)

HaNMEHOBAHHE)
OIIK-1 Cnocoben NOIIK-1.1 JlemoHCTpUpYET 3HaTh: OCHOBHbIE MOHATUS U
PUMEHSTh 3HaHUSI OCHOB MaTeMaTHKH, YTBEPXKICHHS JUCKPETHON
€CTeCTBEHHOHAYYHbIC | (DM3UKHU, BBIYUCIUTEIHHOM MaTeMaTHKH U JIOTHKH, METObI

u O6H_I€I/IH)K6HepHBIC
3HaHUuA, MCTO/IbI

TEXHHKH ¥ POrPaMMHPOBAHMS
MOIIK-1.2 Cnoco0eH rnmoHuMaTh

PpCIICHU TUIIOBBIX 3a/1a4, OCHOBHBIC
MPUHOHUIIBI MATEMATUYCCKOTO

MaTeMaTHYECKOTO HNPUHIUIBI pabOTHI MOJCIUPOBAHUS
aHajnusa u COBPEMEHHBIX YMeTh: NpUMEHATh Ha IPAKTUKE
MOJCINPOBaHUS, UH()OPMAIIMOHHBIX TEXHOIOTUI | OCHOBHBIE MOJOKEHUS i METOIBI
TEOPETUYECKOIO U U IIPOTPaMMHBIX CPE/CTB, B TOM | TUCKPETHOW MAaT€MATHUKU U JIOTHKH,
9KCHEPUMEHTAILHOIO | YHCJIE OTEYECTBEHHOI'O METOJIbI MATEMATHYECKOI'O
HCCIICA0BaHuUs B NPOU3BOJACTBA, U UCMOJIL30BATh | MOJICIIMPOBAHUS
npodeccuoHanbHON UX IpHU pCIICHUH 3a71a4 Biiagers: HaBbIKaMU IIPAKTUYECKOTO
JOCATCIBbHOCTH HpO(l)eCCHOHaJIBHOI?'I HCIIOJIB30BAHUSI OCHOBHBIX
JEeSATEIBHOCTH MIOJIOKEHUHN U METOJI0B JUCKPETHOMN

NOIIK-1.3 JleMmoHCTpUpYET
YMEHHUE MPUMEHSATh METOJIBI
MaTeMaTHYECKOro aHaJIn3a U
MOJICITMPOBAHUS

MaTeMaTHuKu U JIOTUKH, HOCTpOCHI/ISI Hu
HUCCIIENOBAHUI MAaTEMATUYECKUX
MoJeIen




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4.| (HAUMEHOBaHUE
(pa3neui) (yueoHoO¥ paGoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Monyns 1. Jlex 1 MHoXecTBa U Oonepanuy HaJl HUMH. 2 2 - - NuauBunyansHoe
MHoOXkecTBa. CooTBETCTBUS MEXAY MHOKECTBAMHU. JTOMallHEE 3a/1aHM1E,
OOTBETCTBHUS. THOILIEHUS U UX CBOMCTBA. KOHTpPOJIbHAsI padboTa
C O 6ora,
OTHOILIEHUS. IIp3 1 MHoOxecTBa ¥ OlEpalliy HaJl HUMH. 2 - TECT HTOTOBBIM
CP Pabota ¢ IeKIIMOHHBIM MaTepUaJIOM U 6 - -
yueOHOU JTUTEPaTypO, BBIIIOJHEHHE
JOMAIIHUX 3aaHuM.
OOTBETCTBUS MEXy MHOKECTBAMH.
IIp3 2 C 2
OTHoOLIEHUS U UX CBOMCTBA.
Moy 2. Jlex2 IlepecTtaHOBKH, COYETaHUSA, PA3MELCHUS. 2 2 - - HNunuBunyansHOE
KombOuHaropuxa. [IpuHIUIT BKIFOYEHUS U UCKITFOUCHHS. JTOMalIllHEE 3a/1aHM1E,
[TonmnHoMManbpHast 1 GMHOMHUAIbHAS KOHTpOJIbHas paboTa,
bopMyIIBI. TEeCT UTOTOBBIN
I1p3 3,4 KombunaTtopuka 4 5 -
Cp PaboTa c neKIMoOHHBIM MaTepUaIOM U 6 - -
y4eOHOI TUTepaTypoii, BHIMOJIHEHUE
JOMAITHUX 3aJIaHHH.
Monyns 3. Jlex 3 ITonsarue rpada. CMEKXHOCTB, 2 2 - - WHauBuayansHoe
Teopus rpagos. WHIWJIEHTHOCTh, CTETIEHU BEPILVH. NOMaIllHEEe 3a/1aHHE,
MapuipyTsl, nenu, Hukibsl. Mzomopdusm TECT UTOTOBBII
rpadoB. CriocoOrl 3a1anus rpadoB.
Ip 5,6 Teopust rpados. 4 S il




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Jlex 4

[TosHbIe ¥ ABYIONIBHBIE TPAQBI.
Onepanuu Hag rpadamu. CBSI3HOCTD.
Huamerp, paauyc, ueHTp rpada. Jlepenbs.
OcroB rpada. [lnanapusie rpadsml.
DUIepOBbI ¥ TAMUJIBTOHOBBI TPaQBl.

Ip 7

KonTponbnas padora Nel

CP

PaboTa ¢ 1eKITMOHHBIM MaTepUaIOM H
yueOHOI TUTepaTypOid, BBITIOJTHEHHE
MOMAIITHUX 3aIaHUM.

35

Monyns 4.
Anre0pa

BBICKA3bIBAHUU.

Jlex 5

BrickasbiBaHus U oniepalyy HaJl HUMH.
[TonsiTre popmynsl aredpsl
BBICKA3bIBaHU. DKBUBAJIICHTHbBIE
npeoOpa3zoBanus GopMyi. 3aKOH
JIBOVICTBEHHOCTH.

Ip3 8,9

Anre0pa BbICKa3bIBaHUH

CP

Pabora ¢ IeKIIMOHHBIM MaTEpUAIOM U
y4eOHOI TUTepaTypoii, BBINOJIHEHUE
JOMAaITHUX 3aJIaHUil.

NuauBunyansHoe
noMarnrtHee 3aJaHue,
TEeCT UTOTOBBIN

Monyns 5.
byneBbl

(byHKIHU.

Jlek 6

bynessl pynkiun. Peanuzanus GyHKImii
bopMynaMu. DKBUBAJIEHTHOCTH (POPMYIL.
[TpunHumn georicrBeHHOCTH. HOpMasnbHbie
dopmbl. TynukoBasi, MUHUMaIbHAs U
cokpaiiensnas JIH®. Merozs! nonydeHus
COKpaIlleHHOW 1 MuHUMabHON JIHO.

IIp3 10

Bynessl pyHKIMH.

NuauBunyansHOE
TTOMaIIIHEeE 3aJaHue,
KOHTpOJbHAs paboTa,
TECT UTOTOBBINA




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4.| (HAHUMEHOBaHUE
(pa3neu) (yueoHoO¥ paGoThI) 4,
padoThI OLICHOYHOI'0
cpeacrsa)
Ip3 11 Hopmanbnbie hopmsl. 2 - -
Jlex 7 [TonHble cucTembl OyneBbIX (GYHKINH. 2 - -
[TommaoMm JKerankuna. 3aMKHYTbIE
KJ1acchl. Teopema o0 oJIHOTE.
IIp 12 [lonHbIE CUCTEMEL. 2 - -
CP Pabora ¢ IeKIIMOHHBIM MaTEPHUATIOM U 6 - -
yueOHOI TUTepaTypOid, BBITIOJHEHHE
JOMAIIHUX 3a1aHUMN.
Mogyns 6. Jlex 8 [Tonsitue mpeaukara. Jloruueckue u 2 2 - - NunusBuayansHOE
Anrebpa KBaHTOPHBIE OIIEpalK HaJ PEAUKATAMH. noMalIHee 3a/1aHue,
MPETNKATOB. DOpMyITBI JTJOTHKH MTPETUKATOB. KOHTpOJIbHAst padoTa,
I1p3 13,14 Anrebpa npeIuKaToB. 4 5 - TECT UTOTOBbIN
IMp3 15 Kontpomnpnas padora Ne2 2 35 -
CP Pabota ¢ TeKIIMOHHBIM MaTepUaJioM U 6 - -
y4eOHOW JTUTEepaTypO, BBITIOJTHEHHE
JIOMAIIIHUX 3aJJaHUH.
CP MuauBuayalbHOE TOMAIIHEE 33JaHUE 2 23,75 10 -
ITA 2 0,25 - -
™ HtoroBsiii TecT 1o Kypcy uepe3 OT 2 2
Hroro:| 108 100

Cxema pacuera uToroBoro 6a/uia: Tekymmii pedTHHT (Bce 3aHATHSI M NMPOMEKYTOUHbIE TeCThl) + Pe3yJibTaT HTOrOBOro TeCTa M BCe

JEJUTCH HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHomorus TpagUIIMOHHOTO 00yUeHHUs: JIeKIuH 1-9, mpakTudeckue 3ansatus 1-17.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IH CHHIJIMHBI

JJIs  yCIemTHOr0  OCBOCHHUS JWCHUIUIMHBI HEOOXOIMMBI  IIOCCIICHHWE CTYACHTaMHU
JCKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSTENbHAas paboTa CTYACHTOB C JIEKIIMOHHBIM
MaTepUajIOM U y4eOHOM JIMTepaTypoi, BBIMOTHEHHE HHANBUIYAIBHOTO JOMAIITHETO 3a/IaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

N3ydeHne TUCHUIUIMHBI TPEOYeT CHUCTEMATHYSCKOTrO W IOCISIOBATEIBHOIO HAKOIUICHHUS
3HAHMA, CJIEIOBATEILHO, TPOITYCKH OTACIBHBIX TEM HE MO3BOJISIFOT ITyOOKO OCBOUTH MIPEIMET.

B xo/1e IEKIIMOHHBIX 3aHATHI MMOJIE3HO 3ajaBaTh MPEIOIABATEII0 YTOYHSIONUE BOIIPOCHI C
[ENBI0 YICHEHUSI TCOPSTHUECKUX MTOJOXKCHHM, Pa3pelieHUs] CIIOPHBIX CUTYAIIHA.

CTyIeHT MOXKET JOMOJIHHTh CIHCOK IPEJJIOKECHHOW JIUTEPaTyphl COBPEMEHHBIMHU
WUCTOYHUKAMHU, HE MPEACTABICHHBIMU B CIHCKE, M B JaJbHEHIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOJTrOTOBJICHHBIC ~ y4eOHbIE  Marepuajbl TPU  HAIUCAHWM  KYPCOBBIX M BBIMYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATypy, HO U APYTUEe HCTOUHHKHU;
. B HayaJie 3aHATUN 3aJaBaTh IMPENOJABATENII0 BOMPOCHI 110 MATEpHaLy, BbI3BABLIEMY

3aTPyIHEHHUs B €ro INOHMMAaHMM W HCIHOJb30BAHUHU IPU PELICHUU 3aJad, NPEJIOKEHHBIX IS
CaMOCTOSITENILHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady [0 OKOHYATeJbHOIO  OTBETa,
JIEMOHCTPUPOBATh IMOHUMAaHHUE IPOBEJIEHHBIX PacdyeTOB (pacCyXAECHMI), B ciay4yae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
IIOMHMTH, YTO PEIIECHUE 3a]a4 IPOBOJUTCS 10 PACCMOTPEHHOMY Ha JIEKIIMSIX MaTepUaiy U CBA3aHO,
KaK MpaBWJIO, C JETaJbHbIM paz00poM OTIENbHBIX BOMNPOCOB JIEKIMOHHOrO Kypca. Cuemyer
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUS JIEKLIMOHHOIO MaTepuaya C OINpPEAEICHHOW TOYKHU
3peHus (a UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JIEKIHAX) OH OyJeT 3aKpeIUIIThCs CTYIEHTOM
Ha MPAKTUYECKHX 3aHATUSAX Kak B pe3yibTare OOCYKACHUS M aHajIu3a JEKIMOHHOIO MaTepuana,
Tak U B Ipouecce pemieHus 3anad. [Ipum 3TUX yCIOBHSX CTYAEHT HE TOJBKO XOPOLIO YCBOUT
MaTepuan, HO M HAy4dUTCsl NPUMEHATh €ro Ha IPAKTHKE, a TaKXe IOJY4YHUT JONOIHUTEIbHBIN
CTUMYJI (UTO OYE€HB BAXKHO) JUIsl aKTUBHOU MTPOPAOOTKH JICKIIMOHHOTO MaTepHara.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Ecii CTYyNeHT BUAWUT HECKOJIbKO MyTed peleHus
npobaeMbl (3aauu), TO HYXKHO CpPaBHUTh MX W BBIOpaTh caMmblii panuoHanbHbld. Ilone3no o
Hayaja BBIYMCIEHUN (paccyXJeHUH, NpeoOpa3oBaHUI) COCTaBUTh KpATKUW IUIaH PpELICHUS
npobnemsl (3amaun). Pemenue 3amau cienyer uziaraTh MOAPOOHO, BBIYHCICHHS (pacCyAEHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mopsiake. PemieHune npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAAaTh KOMMEHTAPHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

[Tone3no (ecnu 3TO BO3MOXKHO) pellaTh 3ajjadyy HECKOJBKMMH CIOCOOAaMHU M CPaBHUBATH
MIOJIyYEHHBIE pe3yibTaThl. PelieHwe 3agad  ONpeAeNéHHOro TUIlAa HYKHO MPOJOJKAaTh 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

IlonroToBka K 3aueTy CHOCOOCTBYET 3aKpEIUICHUIO, YIIyONEeHHI0 U CHCTEeMaTU3aluu
3HAaHUH, TMOJy4aeMblX B Ipoluecce oOyueHus. [O0TOBACH K 3adery, CTYAEHT JIUKBUAUPYET
UMeroIuecs: MpoOensl B 3HAHMAX, YIOPAJOYMBAEeT CBOM 3HaHMA. Ha 3auere CTyAeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHMs, MPUOOPETEHHbIE B Ipoliecce OO0y4YeHHs MO JaHHOH
y4eOHOI TUCIMIUIMHE, TaK U HABBIKM MX MPAKTUUYECKOTO UCTIOIb30BAHUS TP PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJEHTOB Ha CUCTEMATUYECKYIO MOATOTOBKY K 3aHSTHUSIM B
TE€YEHHE CEMECTPa, MOCKOJIBKY ATO MO3BOJIUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMs
9K3aMEHAIlMOHHOM CeCCHMM MOXKHO OYyAET MCIOJb30BaTh JAJS CUCTEMATH3alMU YK€ HMMEIOLINXCS
3HaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-1 Tecmosvie 3a0anus Nel-600

Bonpocul k 3auemy Nel-70
Hnousuoyanvroe domawinee 3a0anue,
KOHmpovHble pabomul Nol,2

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. UuauBuayajgbHOE JAOMAIIHEe 3agaHHe 1o Kypcy «OCHOBbI IHCKPETHON
MATEMATHKH U JIOTHKI)

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBoi npuMep 3a1aHuA

3amanue 1. CnpaBeanuo nu B oOuiem ciydae yrBepxkaenue: ecnu AcB u BeC u CcD To
AcD? Moxer nu nipu Hekotopeix A, B, C, D BemonnsaTecs Habop ycnosuii: AcB, BeC, CcD,
AcD?

3amanue 2. s yausepcaibHoro muoxkectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, mHOXecTBa
A={-1; 1; 4;3} u mHOXecTBa B, sBisioIIerocs MHOXXECTBOM KOpHEH ypaBHEHUs x*+x3-12x2-28x-
16=0,

a) HaliTh MHOkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTD, KaKasi U3 MSATH BO3MOXHOCTEH BhINONHEHA A1 MHOKecTB A u C: AcC, wu
CcA, umn A=C, miiu ANC=, niin A n C HaxoIITCsa B 00IIEM IIOJIOKEHUH,

B) HaliTH MHOECTBO BCEX MOJIMHOKECTB MHOXKECTBa B.

3amanue 3. Ilyctp A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPJHMHATHI KOTOPBIX
YIOBIETBOPAIOT  ycioBuaM x> +y2 <6y, x*+y+1=>0 wu |x|<6-3<y<-2
cooTBeTCTBeHHO. M300pa3ute B cucrteMe koopauHat X0y MHOXkecTBO D, monydeHHOe U3 MHOXKECTB
A, B u C o ¢popmyne (AU B)AC.

3ananue 4. CymecTBYIOT U MHOXecTBa A, B, X Takue, 4TO BBHIOTHSAETCS Ha0Op YCIOBUU

X\B=A\B=AUB= &, B .20 CymectBytot 11 MHOkecTBa N, P, E Takue, uTo BBIMONHSETCS
Habop ycnouit N\ E=N \P= &, E\ P~ J?

3amanue 5. BSICHATH B3aUMHOE pacrosiokeHne MHOecTB D= B U X , E=(BNX) U (X

\(BMnA)), F=(BﬂX JUBN(X\A)), ecmu A, B, X — mOpou3BOJbHBIE MOJAMHOMXECTBA
YHHMBEpCaIbHOro MHOXKecTBa U.

3aganue 6. YIIPOCTUTH BBIPAKEHHE (ANB) (A B)N(BNC),

3amganue 7. IlpoBeputh crpaBemannBocTh paBeHCTBa AxC=(Ax(C\B))U (Ax(CMB)) mns
A={1,2}, B={2,3}, C={1,3}. BeisicHUTH, BEpHO JIN TaHHOE PaBEHCTBO JIJIsl MPOU3BOIBHEIX A, B, C.

3ananue 8. lns mannoro rpaduka P={(1,2), (1,3), (4,2), (2,3), (3,3)} Haiitu:

P, PP, P"LP, mp2(PL-P) x mipa(P-P).

3amanue 9. Jlano coorBercTBue ['=(X, Y, G). BoisicHuTh, KakuMu 13 4 OCHOBHBIX CBOMCTB
(BCIOY OMPENECIIEHHOCTh, CIOPBEKTUBHOCTh, (DYHKIIMOHATBLHOCTh, WHBEKTUBHOCTH) obOnmamaer [
Haiitn o6pa3 MHOxkecTBa A M mpoobpa3 MHOkecTBa B mpu nmanHom coorBeTcTBUU. [locTpouthb



COOTBETCTBUE MEXKIY OCCKOHEUHBIMU MHOKECTBAMH, 00JIafjatoliee TeM ke HaOOpOM CBOMCTB, UTO
u I'. IlocTpouTh COOTBETCTBUE MKy KOHEUHBIMU MHOKECTBaMH, 00J1a/1at0111ee HaOOPOM CBOWCTB,
npotuBonoioxHbeM ganaomy. X={ a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)},
A={ e, }, B={2,3}.

3ananue 10. Jano coorBerctBue ['=(X, Y, G). BoisicHUTh, KakuMu U3 4 OCHOBHBIX CBOWCTB
(BCIOAY OMNPENEIIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIBHOCTh, MHBEKTUBHOCTH) oOmamaeT I
[TocTpoUTh COOTBETCTBHE MEXKIy KOHEUHBIMH MHOXKECTBAMH, oOiajaromiee HaOOpOM CBOWCTB,
MIPOTUBOMNOJIOKHBIM JaHHOMY. X — MHOKECTBO MHOTOWJIECHOB 2-i CTENIEHH OT OJJHOM NMepeMEeHHOM ¢
neiictBuTenbHBIMU K03 unmentamu, Y=R, ['={(MHOrOWIEH, €r0 KOpPEHB)}.

3aganue 11. IlpoBeputh i mpous3BOJbHBIX OTHomeHHMH @ u V¥ chnpaBemIMBOCTH
yrBepkaeHus: «Ecim otHomenuss @ u W o06mamaioT CBOWCTBOM aHTHUPE(IEKCUBHOCTH, TO
otHomenne T=OUY Tarxxe o01agaer CBOWCTBOM aHTHPE(PIEKCUBHOCTI.

3amaane 12. CkoibKUMH crmocobamMu ©3 KOJIOAbI B 36 JHMCTOB MOXXHO BBIOpaTh
HEYIOPSIOYCHHBIN HA0Op U3 5 KapT Tak, 4TOOBI B 3TOM Ha0Ope OBUIM B TOYHOCTH 1 «KOpOIbY, 2
«1ambl», 1 «mrkoBas» kapra?

3ananue 13. CKOJIBKO CYyIIECTBYET pa3jMUHBIX IEPECTAHOBOK OYKB CJIOBa «aTraMaH», Hpu
KOTOPBIX COTJIACHBIE UIYT B a(PaBUTHOM MOPSIKE, @ OYKBHI «a» HE CTOAT psaoM?

Bananue 14. Haiiti HanGonpmmii wieH pasnoxenns 6unoma (V5 + 3)17.
ooy Lol g4

3ananue 15. V3 nanHoOi nponopuuy HauTH X U Y. Cont 1C 1 Gy =5:412 .

3amanne 16. Haiitn xoddduiment mpu X B pasnokeHUH BhIpakeHHs P=(2+X2-X o
NOJMHOMHUAIILHON (OopMyJie, MOTyYeHHBIH IMOCIe PACKPBITUS CKOOOK W TPHUBENEHUS IMOJTO0OHBIX
YJICHOB.

3amanue 17. Ckonpko HaTypanbHbIX uncen oT 1 1o 10000 He nenutcs Hu Ha 4, HU Ha 5, HU
Ha 6, H1 Ha 77

3ananue 18. [logcunTarh KOJMYECTBO PAa3IMYHBIX EPECTAaHOBOK LUPp uncna 4244522, npu
KOTOPBIX HUKaKue 3 OJJMHAKOBBIE IIU(PBI HE CIAEAYIOT APYT 32 APYIOM.

3)13

X

3ananue 19. [loctpouTts Tabnuily 3HadeHuii OyneBoit pynkuun f(X, Y, Z)=X By Az — " v

3amganue 20. Sanucarh Tabnuiy 3HaueHUd GyHKIUU h(X,Yy), SBISIOMICHCS CyNepro3uirei
byuxrmii fr u T2, ecin f1=(1001 0111), f>=(0110 1011), h(x,y)=f1(X, f2(X,X,y),y).

3amanue 21. Jlns nannoit ¢ynkumu f(X,Y,Z) BBISICHUTH KaKHe €€ MEPEMEHHBIC SBISIFOTCS
(MKTUBHBIMH, a Kakue CyLIeCTBEHHbIMH. Bbipasuts f(X,y,z) dopmynoii, comepkamieii TOIBKO
cyuiecTBeHHble epemennsie. f(X,y,z) =(1011 1011).

3ananne 22. IlpeoOpasoBath nanHyw ¢Gopmyny f(X,y,Z) B 3KBHBaJICHTHYIO €, HO He

cojieprKalyto GUKTHBHBIX nepeMeHHbIX. f(X,y,z) = XYZv XV YV IV XYV XYz

3anmanue 23. BersicauTh Bonpoc o paBHOcwibHOCTH [ITH® f, f5, f3 cBenennem ux k CJIHO.
[TpeoOpa3oBaTh C MOMOUIbIO JUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuth mnomyueHHOe
BBIp@KEHUE. f1 = XYy VXYV Yz, fo, =xyVxz, fz3 =y VZz

3aganue 24. Haiitn aByms criocobamu nonuaoM ¢yakmuu. Haiitu CJJH®, CKH®. f=(1001
0111).

3aganue 25. Joompenenutsy ¢yukiuu f(x,y,z), g(X,y,z), h(x,y,z) tak, utoosr f€ M, g €
L,h € S. Ecnn noctpoeHue Kakoil-mudo (GyHKIMM HEBO3MOXKHO, JOKaXXHUTE 3TO. BhIsicHUTE BOIpoC
0 MPUHAAIICKHOCTH MMOCTPOEHHBIX PYHKIMI K Kiaccam Ty, T;.

f=(-10- 1---), g=(-10- -0-0), h=(-0-- 11-1).

3ananue 26. Jlansl rpadel G1 u G, . Haiioure G1 U Gz, G1N G2, G1 @ G2 aHanUTHYECKU H
n300pa3uTh pe3yabTaT rpaduuecku. s rpada G1 U G2 HalauTe MATPUILy CMEKHOCTH, MATPHILY
UHIUJICHTHOCTH, KOMIIOHEHTbI CHJIbHON CBA3HOCTH, MapLIPyThl (HO HE LENH) UIMHBI 7; MPOCThIE
LEMH, TIPOCTHIE ITUKIIBI, UCXOAAIINE U3 BEPIINHBI 1.



G G2
1 2 1
| O ()
4 3 3 2
3amanue 27. Haiinute cremeHu Bcex BepuIuH, paauyc W auamerp rpada G. Haiiaure

XpOMaTH4ecKkoe 4Yucio rpada, MpoBels €ro packpacky IO METOJy MHHHUMAIBHOW PaCKPacKH.
SBnsercst mu n300pakeHHBIN rpad miaHapHBIM?

1 2 3 4

5 6 7 8
3amanue 28. CocraBuUB TaOJMIBI MCTHHHOCTH, BBUICHUTE, PaBHOCWIBHBI JIM CIIEAYIOLIHE
dopmynbl anredpsl BbickasbiBanuii: F(X,Y,Z) = —[ = Xeo(Yv =2) - = (Xv=Y)) ],
GXY, D) =((= XA =2 v(XAZD)A =Y.
3anganue 29. Jlokaxwure, uto popmyna (P—Q)A(R—-S)A (P v R)) — (Q v S) sBusercs
TAaBTOJIOTUEH alareOpbl BHICKA3bIBAHH.

3ananue 30. OnpenenuTh 3HAYCHHE UCTUHHOCTH BBICKA3bIBAHUS

Javbax(x>*+ax+b =0),raea,b,x €R.

3aganne 31. HaiiTh MHOXECTBO HWCTHHHOCTH IpeAHMKaTa P(x) ="3x+2]>[x[",
onpenenéHHoro Ha R .

3amanme 32. Haittm MHOXecTBO mcTHHHOCTH mpemukara P(x,y) ="(|x| > 2) = (|x| <
3)", onpenenéuHoro Ha R? .

3amanne 33. [ mpenuKkaToB, 33JaHHBIX HAa R, BBISICHUTH, SBISICTCS JIM MEPBBII MpeanKaT
SIBIISIETCS CIIEZICTBUEM BTOPOTO, & BTOPOH - CIIEJICTBHEM TIEPBOTO.

"cosx = 7","3x% + 4 = =2".

3amanne 34. [IpuBecTd mprMep MHOXKECTBA, HA KOTOPOM IPEIUKATHl "X — NPOCTOE YUCJIO0"
U "X — HEe4ETHOEe YUCJIO" PaBHOCUIIBHBI.

3amanne 35. BoIsICHUTD, SBIISETCS JTU BHITOTHUMOM (opmyra

IXVYR(X, y) = P(X,y)

3ananue 36. BoisicHUTS, siBIISETCS I 001e3HAaYnMOM (hopMmyra

IX(P(x) = Q(x)) <> (VXP(x) — IxQ(X))

3amanue 37. llpuBectn 3anmanHyto ¢opmyldy K mnpuBenéHHoil ¢opme. VxP(x) —
Q) = VzR(2).

3ananue 38. [IpuBectu 3a1anHy0 HOpMyIy K IIpeIBAPEHHON HOpMaIIbHOU (opMme.
VxP(x) = Q(y) = VzR(2).

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

NunuBuayanbHOE [OMalIHEE 3a/laHUE ClAaeTCd MPEernojaBaTell0 B KOHIIE CEeMecTpa Ha
3a4ETHOU HEEIE.

Kpurepum oueHku:

- BepHoe BeimonHeHue 90-100% 3amanuii - 10 6amios;

- BepHoe BeimosiHeHue 80-89% 3amanmii - oT 8 10 9 6aI0B;
- BepHOE BBITIONTHEHUE 66-79% 3amanuii - ot 7 10 8 0aIoB;



- BepHoe BeimonHeHue 50-65% 3amanuii - ot 5 10 7 0aoB;
- BepHOE BhIToJIHEHHE MeHee 50% 3amanuii - oT 0 10 5 6ayoB.

7.2.2. KourpoapHaa padora Nel mno Tteme «Muoxkecrsa. CooTBeTCTBHA.
KomMOuHATOPHKAY

(naumenosanue oyeHoUH020 cpeocmea)

Tunosoii npumep 3axaHus

3amanue 1. s yauBepcanbHoro muoxecrsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOKeCTBa
A={-1,1,2,3} w i1 B={-4, 1, 4, 5}

a) Halith MHOkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTD, KaKas U3 MSITH BO3MOXKHOCTEH BhITIOTHEHA it MHOXKecTB A u C: Ac C, wim
Cc A, umu A=C, niiu ANC=, umu A u C HaxoasaTcs B OOIIEM ITOJIOKCHUH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXKECTB MHOXKecTBa B.

3anmanue 2. Jlano coorBerctBue ['=(X, Y, G). BoiscHUTh, KakuMH 13 4 OCHOBHBIX CBOWCTB
(BCroy OMNpENENIEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBLHOCTh, WHBEKTUBHOCTH) obOnamaer [
Haiitu 06pa3 mHOXecTBa A 1 IpooOpa3 MHOKECTBA B 1ipu TaHHOM COOTBETCTBUH.

X={a, b, c,d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)}, A={e,c}, B={2,3}.

3ananue 3. M3 20 cTyneHTOB HaJ0 Ha3HAYUTh 5 JeXKYypHbIX. CKOJBKMMH CIOCOOAMU ATO
MOJKHO cAelaTh?

3ananue 4. CKOJBKO pa3IMYHBIX CJIOB MOXHO IOJIYYUTh IEPECTAaHOBKON OYyKB ciOBa
«BOPOH», TaK YTOOBI IB€ OYKBBI «O» HE CTOSITU PSIOM?

3amanue 5. 3 7 pycckux u 4 HEMIIEB HY)KHO COCTaBUTh KOMHUCCUIO B 6 juil. CKOJIBKUMHU
crocob6amMu MOXKHO 3TO ClieJaTh, €CJIM B COCTaB KOMUCCUU JOJKHO BOMTH HE MEeHee 2 HeMIiIleB?

3amanue 6. B rpynne 35 ywyammxcsa. M3 Hux 20 mocemiaroT MaTeMaTUYECKUN KPYkKoK, 11 —
busnueckuit; 10 yyammxcs He MOCEHIAIOT HU OJHOTO M3 ATUX KPYXKKOB. CKOJBKO ydYalluxcs
nocenarT 00a Kpyxka? CKOJIBKO yJallIuXcs MOCEHIal0T TOJIBKO MAaTEMaTHYECKUN KPYKOK?

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHUSA
KontponbHast paboTa BBINOIHSETCS Ha MPAKTHUYECKOM 3aHATHHU TOCIE M3YYEHHUsS] MOy
«KomOnHaTOpHKa» U cAaeTcs MpenogaBaTeo.

Kpurtepun onenku:
— BepHoe BeimonHenue 90-100% 3amganuii -30-34 6amios;
— BepHoe BoeinosHeHue 80-89%% 3amanwii - ot 24 10 29 6aioB,;
—  BepHOE BBIMOIHEeHHE 66-79% 3amanuii - o 17 10 23 06amios;
— BepHoe BoeinosiHeHue 50-65% 3ananuii - ot 12 1o 16 6anios;
—  BepHoe BeinonHeHue meHee 50% 3amanuii - ot 0 10 16 6anmos.

7.2.3. KonTpoabHas padora Ne2 mo teme «AJredpa BbICKA3bIBAHWI U IPEIUKATOB)

(naumenosanue oyenoun020 cpeocmea)

Tunosoii npumep 3axanus
3amanne 1.  IIpeoOpa3zoBarh  JnaHHYl  (opMmymy XYZV XNV YV ZV XYV XYLy
HKBUBAJICHTHYIO €i, HO HE CO/ICPKAIIYI0 (PMKTHBHBIX EPEMEHHBIX.
3anmanwue 2. [loonpenenuts ¢pynknuu f(x,y,z)=( -10- 1---), g(x,y,z)=( -10- -0-0 ), h(x,y,z)=( -
0-- 11-1 ) Tak, utobsl f€ M,g € L,h € S. Ecnu nocTpoeHne Kakoi-1u00 (QyHKIIMA HEBO3MOXHO,
JOKa)XHUTE 3TO. BhIsICHUTE BOMPOC O MPUHAIEKHOCTH MOCTPOCHHBIX (QyHKIUH K Kiaaccam Ty, T;.
3ananue 3.OKBHBAJIEHTHBIMU MpeoOpa3zoBaHUsIMH mpuBectd Qopmyny k JHO.

(23 | @) | (29 ~ 29)
3amanue 4. [IpencraButh GyHkuo B Buae nomuaoma. 1001 0111



3amanue 5. M3o0pasuth Ha minockoctd XOY MHOXKECTBO HMCTHHHOCTH TpPEAHNKATa,
3ajaHHOro Ha R2.
P(x,y)=(x=0) - (y =0).
3amanue 6. OnpenenuTs 3HaYEHHWE MCTUHHOCTH BBICKA3bIBAaHMS, €CJIM WM3BECTHO, YTO BCE
IIepEeMEHHbIE IPUHUMAIOT 3HaueHus B R.
Vgpax(x? + px + q = 0).
3ananue /. BbIACHUTS, SIBISETCS JIM NEPBBIMA MpPEAUKAT CIEICTBUEM BTOPOrO, a BTOPOM —
CJIEZICTBHEM IIEPBOTO, €CIIU MPEANKATHI 3aJJaHbl Ha MHOXecTBe R.
P(x) = (x>3),Q(x) = (x<5).
Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast paboTa BBINONHIETCS Ha MPAKTHUECKOM 3aHATUHU TOCIE WM3YUEHHUS MOIYIIS
«Anrebpa npenKaToB» U CAAETCs NPErnoJaBaTelio.

Kpurepun oneHku:
— BepHoe BeimonaeHne 90-100% 3axanwnii -30-34 6amios;
— BepHoe BeinosHeHue 80-89%% 3amanwuii - ot 24 1o 29 6aiwoB;
—  BepHoe BbINoJiHeHue 66-79% 3ananuii - or 17 10 23 0asios;
—  BepHoe BeinosiHeHue 50-65% 3ananwii - ot 12 10 16 6anos;
— BepHoe BelnonHeHue meHee 50% 3amanuii - ot 0 1o 16 6aios.

7.2.5. TecT UTOroBbBI# 10 KYpcy «OCHOBLI AUCKPETHON MATEMATHKH M JIOTHKH
(HaumeHOBaHUE OYEeHOUHO20 cpedcmsa)

TunoBoii(bie) mpuMep(bl) 3a7aHusI (M)
Mopayas |. Teopusi Muo:xkectB. KomonnaTropuka
Tema 1.1. Muosxcecmea u onepayuu Hao HUMU

1. TIlycts A u B muoxectBa. 3anuce A € B, B € A o3HauaeT
O MHOXECTBO A SBISETCS CTPOTMM TOJMHOXKECTBOM MHOXecTBa B, koTopoe sBisieTcs
WCTUHHBIM ITOJIMHOKECTBO MHOMKECTBA A
MHOKecTBa A 1 B gBIIsitoTCST OECKOHEUHBIMHA
MHOeCTBa A U B SBIISIIOTCS KOHEUHBIMU
MHOkeCcTBa A U B He SBIAIOTCS MyCTBIMU
MHOKecTBa A 1 B paBHBI
2. Ilycte A - HEmycTOE€ MHOXECTBO BCEX YYCHHKOB IIKOJIBI, B - MHOXXECTBO YYEHHUKOB MSATBIX
KJIacCOB 3TOM mikoiyibl, C - MHOXECTBO YYEHHUKOB CEIbMBIX KJIACCOB 3TOM mmiKoisbl. Torma
JIO’KHBIM SIBIISIETCS YTBEPKIACHUE
Bc A
BUCCA
B\CcA
BMCNA=D
Ac(Bu C)
3. CBOHCTBOM KOMMYTaTHBHOCTH HE 00JIaJIaeT ONEPAIIHS:
Pa3HOCTh MHOXECTB
00beIUHEHNE MHOKECTB
MepeceueHre MHOKECTB
CUMMETpHUYECKast Pa3HOCTh MHOYKECTB

o O O O

O O O O O

0 O O O

Tema 1.2. Coomeemcmeus mexicoy KOHeUHbIMU MHOHCECHBAMU



4. Jano coorBerctBue I'=(X, Y, G), rne X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1),
(d,2), (e,1)}. I" o6namaer cBoiicTBamMHu:
O Bcroay omnpeeeHHOCTh
O ¢pyHKIMOHATBEHOCTD
O cropbekTUBHOCTH
O uabeKTUBHOCTH
5. Jano cootBerctBue I'=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (c,2),
(d,1)}. I obnagaeT cBOMCTBAMU:
O Bcroay omnpeeieHHOCTh
O ¢pyHKIMOHATBEHOCTD
O cropbekTUBHOCTH
O uabEeKTHBHOCTH

Tema 1.3. Coomeemcmeusn mexicoy 6eCKOHEUHbIMU MHOMCECIEAMU

6. Jlano coorBerctBue ['=(X, Y, G), rme X={MHOrouwIeHbl 2 CTEIEHU OT OJAHOW MEPEMEHHOH C
neiictBuTenbHbIME Kod(ddunuentamu}, Y=R, G={(MmHOrouneH, ero kopeub)}. I' obmagaer
CBOWCTBaMH:
BCIOJIY OIPEIEIIEHHOCTh
(GyHKIIMOHATLHOCTD
CIOPBEKTHBHOCTh
UHBEKTUBHOCTD
7. Jano coorBerctBue I=(X, Y, G), rame X={MHOXECTBO KpyroB Ha IUIOCKOCTH},
Y={MHoxecTB0 Touek miaockoctu }, G={(kpyr, ero uentp) }. ' obnagaer croiictBamu:
O Bcroay omnpeeieHHOCTh
O ¢ysknmoHansHOCTH
O cropbekTUBHOCTH
O uabEeKTUBHOCTH

Tema 1.4. Omnowenus

8. OrHomenue @ Ha A, e A- MHOXecTBO cTyeHTOB TI'Y, X ¢ Y <> X U y y4arcs Ha OJTHOM
Kypce, o0aiaeT CBOMCTBAMU:
O pednexcuBHOCTD
O antupediekcHBHOCTH
O cumMeTpruHOCTD
O aHTHCMMMETPHUYHOCTD
O TpaH3uTHBHOCTH
9. OrtHomenue ¢ Ha A, tne A= P(U), U — MHOXecTBO TOYeK iockoctd, A ¢ B < A N B =,
o01ajaeT CBOWCTBOM
pedIEeKCUBHOCTD
AHTUPE(PIIEKCUBHOCTh
CUMMETPHYHOCTh
AHTHCUMMETPUYHOCTh
TPaH3UTUBHOCTH

0O O O O O

Tema 1.5. Bunomuanshsie K0IpPuyuenmot

10. JIoXHBIM SIBIISIETCS YTBEPIKICHHE

o Cl—Cl+CEi—-+(—1)"C:=0
k _ pk k+1

o) Cn - Cn—1+ Cn—l

o Ci=ci+ci



o
° Ci — mnﬂ—l}
11. Bepubimu dopmysnamu 11t OMHOMHUATBHBIX KOY(DPHUITMEHTOB SBIISIOTCS:
cd=ci
O s
o - -
[ Cr=Cia+Cii
k — pn—k
D Cn - Cn
O] C—Cl+cCi—4Cr=0
12. Bepubimu dopmysnamu 11t OMHOMHUATBHBIX KOY(DPHUITMEHTOB SBIISIOTCS:
O &G=¢
n =
o ==="
O G=1
O ck=cr*
O cl—Ci+Cl—--4+cCt=0

Tema 1.6. Komounamopuxa
IMoarema 1.6.1. ®opmyJibl KOMOMHATOPUKH

13. KoMmOuHaTOpHBIN aHAIN3 3aHUMAETCS U3YYCHUEM
O OOBEKTOB M3 KOHEYHOI'O MHOKECTBA _{ai’ : a“} U UX CBOMCTB;
O DIJIEMEHTOB M3 KOHEYHOIO MHOKECTBA _{ai’ ’ a”} U UX CBOMCTB;
O 00BEKTOB M3 OECKOHEYHOI0 MHOYKECTBA _{ai’ &, } U UX CBOMCTB;
O DJIEMEHTOB M3 0ECKOHEYHOI'0 MHOKECTBA _{ai’ & } U UX CBOMCTB.

14. Ilyctb _{al’ ’a“} PasmerenneM snementos n3 E mo K naseisaercs
YIOPSA0YEHHOE MHOXKECTBO U3 K snementos, NpUHAISKAMMX E
HEYTOPSIIOUEHHOE MHOXKECTBO U3 K snementos, npHHAIeKAMMX E ;

o)
o)
O YHNOPSAOYEHHOE MHOXKECTBO U3 MPOU3BOJIBHBIX k 2JIEMEHTOB;

O HEYNOPSAO0UYEHHOE MHOKECTBO U3 MPOU3BOJIHBIX K snemenros.
15. TlepecTaHOBKHM — 3TO YaCTHBIN Clydan

O pa3MeIIeHHIA YIEMEHTOB M3 E o k, Korua k= n.
O coueTaHWii BeMeHTOB U3 E Mo k, xorma K=N"
O TepeMEIIEH I SIEMEHTOB M3 E o k, xorma K="

IMToarema 1.6.2. Pazmemenus

16. Cxonbkumu ciocobaMu MOKHO COCTaBUTh PACITUCAHHUE OJHOTO YYeOHOTO JHS U3 5 pa3IuyHbIX
YPOKOB?
30
100
120
5
17. B 9«b» knacce 32 yuamuxcs. CKOIBKUMH cIoco0aMu MOXHO cpopMHUpOBaTH KOMaHAy U3 4
YEJIOBEK /IS y4aCTHsl B MATEMaTUYECKOM oiumnuaje?
o 128
o 35960
o 36

0 O O O



O

46788

18. Ckoapko CYIIECTBYET pa3IMUYHBIX JBY3HAUHBIX 4YHCCJI, B 3allMCH KOTOPBIX MOXHO

o O O O

UCTONB30BaTh UGPEI 1, 2, 3,4, 5, 6, ecu mudpbl B YUCIIe JOHKHBI OBITh PA3TUIHBIMU?
10
60
20
30

IToarema 1.6.3. Coueranus

19. Oumnsa pemmia mocnate MATh Pa3HbIX MO3PABUTEIBHBIX OTKPHITOK MATH oapyraM. CKOJIbKUMH

O O O O

crioco0amMM OHa MOJKET 3TO C/IeNaTh?
25

120

10

5

20. IIaTh roHOIIEH U TPH EBYIIKH — KYIHJIN 8 OWIIETOB B KHHOTEATP (MECTa B OJJHOM DSy, UAYT

0O O O O

nonpsa). CKONTBKUMU CIIOCOOAMU OHHM MOTYT Pa3MECTHTHCS, €CIU AEBYIIKA XOTAT CUJICTh
00s13aTeIbHO BMeCTE?

15

126

720

4320

21. Illectn wrpokaMm KOMaHIbl HAJO0 pa3aarh Malku ¢ HoMmepamMud OT 1 1o 6. CKOJBKUMH

0O O O O

22.

o O O O

23.
24,

25.

O O O O

cnoco0aMu 3TO MOKHO CAEIATh?
36

120

4220

720

Mopnyas 1. ByjaeBbl pynkuuu

Tema 2.1. Jlocuueckue gpynkuyuu

P n

Yucno P2(M peex pyrxumii u3 P2, sapucsmux or ! nepemennbix

ATRCTRNE X”,paBHo
2"

1
n

n -

nt.

)
2%
KonndecTBo Becex BO3MOKHBIX OyieBbIX pyHKIm y=f(a,b) paBHO .
Ecnu O6yneBa ¢pynkums f(x1,..., Xn) conepkuT 3 PUKTUBHBIC TIEPEMEHHBIE, TO OHA (PaKTHUECKH
3aBHCHUT OT NepEeMEHHBIX.

Tema 2.2. Tabnuua ucmunnocmu

Oynkius & 1Y)~ ZAY+ 2 ppunuvaer snavenus:
01110110
00011100
01110111
00000001



26.

O O O O O

217.

O O O O O

28.

O O O O O

29.

O O O O O O

30.

0O 0O0O0O0O0
< X X N< X

31.

0O O O OO0

01000011

dynkuus *V ¥~ 2 7Y npuHuMaer 3HaYEHUS:
01110110
00011100
01110111
00000001
01000011

Tema 2.3. Cynepnozuyusa gynkuyuii

Tabmuna yaxmun h(X,y)= fi(X, f2(X,X,y),Y), asusromeiics cyneprnosumpein Gyaxuii f1 u fa,
ecau f1=(1001 0111), f»=(0110 1011)

1111

1011

1101

0001

1100

Tabmuua yuaxum h(X,y)= fi(X, f2(y,X,y),X), sasisromeiics cyneprnosunpei Gyakuit f1 u o,
eciau f1=(1001 0111), f»=(0110 1011)

1111

1011

1101

0001

1100

Tema 2.4. Cywgecmeennvle u puxmugHbvle nepemeHHble

duktuBHBIME IepeMeHHbIME 1711 QyHKmu f(X,y,2)=(1011 1011) sBasirores
X

O< X X N<
N N <

WUKTHBHBIMU TiepeMeHHbIMU Ut Gyrkimu f(X,y,2)=(0111 0111) sBastrorcs

N“N\<

Tema 2.5. 3akonwt Oyneeoit anzeopol

d)opMyna XyZ v XZv yZ v y vz HpGO6p330BBIBaeTC${ B OKBHBAJICHTHYIO e171, HO HE
COJACPpIKAIIYIO (bI/IKTI/IBHBIX NEPpCMCHHBIX:
vz

yz



32.

O O O OO0

33.

34.

w
[Sa}

Dopmya XYZVZVYVXYIVXVYVZ
COACPIKALTYTO (bI/IKTI/IBHBIX ICPEMEHHBIX
vz

yz

peoOpa3OBhIBACTCS B DKBHBAJICHTHYIO €H, HO HE

Tema 2.6. Cosepuiennsle HopmanbHble hopmbl

Moarema 2.6.1. CAHD
KonuyecTBo anmemMeHTapHBIX KOHBIOHKIWH, BXomsammx B CIAH® ¢ynkmuun f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

KonuuecTBo 3nemeHTapHbIX KOHBIOHKIMMA, BXoAsmux B CAH® dyukuuu f(x,y,z,t)=( 1100
0110 1111 0111) paBHo:

IMoarema 2.6.2. CKH®

DnemenTtapHbie Tu3blOHKINY, BXoasme B CKH® dynkuuu f(X,y,z)=(0101 1000):
XV¥Vz

EVyVE

Vv

xVyvz

xVyVz

ooooo

36. Dnemenrtapubie nu3bloHKIMH, BXosume B CKH® ¢gynkuuu f(X,y,z)=(0101 0110):

O zvyvsz

Tema 2.7. ITonunom Kezankuna

37.

0O O O O O

38.

o O O O O

[Monuuom Kerankuna Gpyukimu f(X,y,z)=(0101 1001) umeet Bua
xPzPHxy

1DxPzPxy

yPxz@PyzPxyz

1PzPxyPxzPxyz

xPydzPyz

[Monunom Kerankuna ynkimu f(X,y,z)=( 1010 0111) umeer Bux
x@PzDxy

1DxPzPxy

yPxz@PyzPxyz

1PzPxyPxzPxyz

xXPyPzPyz



Tema 2.8. Knacc monomounvix (oynkuuii

39.

40.

Hoonpenenuts pyukmto f(X,y,z)=(-10- 1---) tak, yToObl f € M (3anuImTe BCe
HEJIOCTAIOIe 3HAYCHHSI 110 MOPSIIKY 03 3arsIThIX U IPOOEIIOB)

JHoonpeaenuts Gyukmmo f(X,y,z)=(---0 1---) Tak, uto0bI f € M (3anuiimTe Bce
HEJIOCTAFOIIME 3HAYEHHSI 10 MOPSIKY O€3 3amAThIX U IPOOEIOB)

Tema 2.9. Knacc camoosoiicmeenHblx pyHKUUL

41.

42.

Hoomnpenenuts pynkmto f(X,y,z)=(---1 -010) Tak, 4to0sI f € S (3anumIKTE BCE
HEJOCTAIONINE 3HAYCHUS 10 MOPSIKY 0€3 3asAThIX | MPOOEIOB)

Hoonpenenuts pynkmto f(X,y,z)=( 0-10 --0-) Tak, 4to0sI f € S (3anummTe Bce
HEIOCTAIONINE 3HAUYCHUS 110 TTOPSIKY 0e3 3amsAThIX H MPOOEIIOB)

Tema 2.10. Knacc nuneitnvix ¢pynkyuii

43.

44,

Hoonpenenuts pynkuuo g(x,y,z)=( -10- -0-0) tak, utoOsl g € L (3anumure Bce
HEJIOCTAIONINE 3HAYCHUS 110 MOPSIKY 0e3 3amsAThIX | MPOOEIOB)

Hoomnpenenuts pynkuuto g(x,y,z)=( 1--0 -1-1) Tak, 4rods1 g € L (3anummTe Bce
HEJIOCTAIONINE 3HAYCHUS 110 MOPSIKY 0e3 3amsAThIX | MPOOEIOB)

Tema 2.11. Knaccot Ilocma

OO ooo0g

OO ooos

s pynxuumm f(X,y,z)=( 0101 1001), onpenenuTh, IBISETCS JIX OHA:
JIMHEHUHOMN

MOHOTOHHOU

CaMOJIBOMICTBEHHOM

y T
¢byHkuumeit u3 kmacca 0

¢dyHKIMeH U3 kinacca !

Jns pysxuumm f(X,y,z)=( 1010 0111), onpenenuThb, IBISETCS JIX OHA:
JIMHEWHOMN

MOHOTOHHOM

CaMOJIBOMCTBEHHOM

y T
¢bynkuumeit u3 kmacca 0

¢dynkuumeit u3 kmacca 1

Tema 2.12. Ionnvie cucmemsi

oooooN

Cucrembl QYHKIHMA, SIBISFOIIUAECS TOJTHBIMU:
{V, A}

{'1 /\}

{- v}

{- @I

{- V. A}



ooooog

Cuctembl (pyHKITUH, SBISIONIAECS HETIOTHBIMH:
{v. n}

{'1 /\}

{'! V}

{- &I

{'! Vv, /\}

Mopnyas 11l. Teopusi rpagos

Tema 3.1. Cnocoowt 3a0anusn zpaghos

49.

o O O O O

Marpuueii CMEXHOCTH
1 2 |13 |4
1|1 1 |0 |0
200 |0 (0 |0
30 |0 (1 |0
4 10 1 1 0]
3a/1aH rpad
a — b C d E
1 2 1 2 1 2 1 2 1 2

O O O T o

Tema 3.2. Buowl cpaghos

50.

o O O O

51.

o O O O

52.

MapuipyT, B KOTOPOM Ha4daJIo ¥ KOHEL COBNAJAI0T HAa3bIBACTCS:
IIPOCTOM LENBIO

LEIBIO

LUKJIAYECKUM MapLIpyToOM

IyTeEM

[ux, coneprkantuii Bce pedpa rpada Ha3pIBaeTCS
siepoB rpad

UK

SUJIEpOBA LIETIh

SUIEPOB LUK

I'pad, kKOTOPHIH MOXKET OBITH N300PAKEH HA IJIOCKOCTH TaK, YTO BCE MepeceyeHus pedep
SIBIISTIOTCSI €70 BEPUIMHAMMU:

MJIOCKUH Tpad



o

53.

0O O O O

58.

O O O O

59.

o O O O

JIepeBo
aec
MOJTHBIN rpad

Ecnu MHOecTBO BepiIH rpada KOHEYHO, TO rpad Ha3bIBaeTCs:
HUKINYECKUM

B3BELICHHBIM

KOHEYHBIM

oprpadom
Mopnyas V. Anredpa BbicKa3bIBaHUH.
Tema 4.1. Bovickazvieanus u onepayuu Hao Humu. QPopmynvl anzedpvl 6biCKA3bIEAHUT

YKa3arh NpeUI0KEHNE, HE SBIAIOIIEECS BICKA3bIBAHUEM.
7x8=59
[Tymikun — aBTop pomana «EBrenuit OHerun»
J{0KITMBBIN 1I6Hb HUKOTO HE PalyeT
VYka3aTp napy, B KOTOPOil BBICKa3bIBAHUS ABJISIOTCS OTPULAHUSIMU JPYT APYTra.
OTBeT Ha BONPOC U3BECTEH TOJBKO OJIHOMY CTYAEHTY B rpymnme. OTBeTa Ha BONPOC HE 3HAET
HUKTO U3 TPYNIIbI
Bce uérnble uncna kpaTHbl 4eTbIpéM. CyllecTBYeT YETHOE YUCIIO, HE Aelsieecs Ha 4
JlaHHBII TPEYrOJbHUK SIBISETCS OCTPOYTOJIbHBIM. B TaHHOM TPEYroJIbHUKE €CTh TYNON yroi
[Tycth BrIcka3piBanue A — B nCTUHHO, a BeIcKa3biBaHue A <> B 10xHO0. UTO MOXKHO cKa3aTh
0 JTIOTUYECKOM 3HAYEHUH BBICKa3bIBaHUg B — A?
BrickaseiBanne B — A 510)KHO
BrickaseiBanue B = A UCTUHHO
BrickaszbiBanue B — A MOXeT ObITh KaK UICTUHHBIM, TaK U JIOKHBIM
[Tycth BbIcKa3biBanus A, = By, A, = By, A3 = B3, A, VA,V A3, B, AB;, k # [;
k,l =1,2,3, ucruaael. YTO MOXXHO CKa3aTh O BBICKa3bIBaHUAX B; — Ay, B, = A,,B; —

Bricka3bIBaHUS JT0KHBI
Bricka3pIBaHMA HCTUHHBI
Bricka3biBanus MOT'yT OBLITH KaK HCTHUHHBIMH, TaK U JIOXKHBIMH

Tema 4.2. Hopmanvusle gpopmol

JTH® dopmyibt ((X -Y)>(Z- )?)) - (Y - Z) umeer BUA
(X/\Y/\Z)VIZVZ_

XAYANZ)VYVZ

XAYANZ)VYVZ

(XAYAZ)VYVZ B

JJH® dopmymns XVY =>YAZ yveer un

YAXVYAZ

YAXVYAZ

YAXVYAZ

YAXVYAZ

Mopayas V. Anreépa npeaukaros



Tema 5.1. Mooenu u noomooenu. Dopmynvl ancedpvl npeouKamos QGuKcupoeanHoil
cuznamypul

60. BeiOpare BepHoe yTBepkaeHHe. COBOKYITHOCTh BCEBO3MOXKHBIX YIOPSIOYEHHBIX CHCTEM
(aq,ay, ..., a,) DIEMEHTOB MHOKECTBa M Ha3bIBaeTCS
O M —apHBIM OTHOIIEHUEM, OTIpeAeIEHHBIM Ha M
O T —apHOM omnepauuei, onpenenéHuon na M
O M —W IeKapTOBOM CTENEHbIO MHOKEeCTBa M
61. Ykasare BepHOE yTBEp)KICHHE. M —apHBIA NMpEIUKaT Ha MHOXecTBe M — 3T0 oToOpa)keHwHe,
JICUCTBYIOIIIEE
w3 M" 8 M
us M" 8 B = {0, 1}
u3 B8 M
u3 M B B™
62. Yka3zaTp JIO)KHOE BBICKa3bIBaHUE, €CIIM U3BECTHO, YTO BCE MEPEMEHHBIC MPUHUMAIOT 3HAYCHUS
B R.
o Vx(((x > 1D V(x <2)) o (x =x))
o 3bVadx(x?*+ax +b = 0)
o 3avbax(x?*+ax +b =0)
63. BpIOpaTh J10’KHOE BBICKAa3bIBAHUE, €CJIM U3BECTHO, YTO BCE NMEPEMEHHBIC TPUHUMAIOT 3HAYCHUS
B R.
o Vxy(lx —y|[ <3)
o Axy(lx —y| <3)
o VxIy(lx —y| <3)
64. BpiOpaTh HMCTHHHBIC BBICKAa3bIBAaHUS, €CIIM H3BECTHO, YTO BCE IEPEMCHHBIC NPHUHUMAIOT
3HayeHus B R.
O VXy(cosx = cosy)
O Vx3y(cosx # cosy)
] 3XVy(cosx = cosy)

] 3Xy(cosx = cosy)

o O O O

Tema 5.2. @opmynsl ancedpvl npeouxamos

65. BEIMOIHUMBIMU SABIISIIOTCS CJICAYIOIINC (bOpMy'J'IBI aJ'IFe6pLI pEeaAUKATOB:
O VzR(2) <> 3xQ(x, y)
O P()v3z(R(z) - Q(2))
O Q) VR(Y)) = VXR(X)
0 YXYR(X, y) AR(t,2)

Tema 5.3. Ixkeusanenmusle hopmyvl anzedopovl RPEOUKAN 06

66. Ilycte U; u U, —dopmynsl anredOpsl NpeAUKaToOB, HMEIOIIME CBOOOHBIE BXOXKICHUS
nepeMeHHo x. BriOpaTh 10%KHOE yTBEpKICHUE.
o Vx(U;(x) ANUy(x)) ~VxU (x) AVxU,(x)
o Ax(Ui(x) AUy(x)) ~3AxU;(x) ANIxU,(x)
o Ax(U1(x) VU, (x)) ~3AxU;(x) VIAxU,(x)

Tema 5.4. Ilpueeoénnvie ghopmynt u npedsapénnvie HOpmanvHvle PoOpMmbl



67. IlpuBenéunas dpopma mist popmynsl VxP(x) = Q(y) — VzR(z) anreOpbl peIUKaTOB HMEET
BU]I

O O O O

VxP(x) V(Q(y) A3zR(2))
3xP (x) V(Q() A3zR(2))
3xP(x) V(Q(¥) A3zR(2))
VxP(x) V(Q(y) A3zR(2))

68. Ilpusenéunas Qopma ana  ¢opmynsl  Ixy(P(x,y) < (Q(x,y) = R(x,y))) anrebps
MMpEaANKaTOB UMECT BU/I

O O O O

Axy (P, y) VR, y)VQ(x, ¥)) N(Q(x,y) AR(x,y) V P(x,¥)))
Axy((P(x,y) VR(x,y) VQ(x,¥)) A(Q(x,¥) AR(x,y) V P(x,¥)))
Axy((P(x,y) VR(x,y) VQ(x,¥)) A(Q(x,¥) AR(x,y) V P(x,¥)))
Axy((P(x,y) VR(x,y) V Q(x,y)) A(Q(x,¥) AR(x,¥) V P(x,¥)))

7.3.

OneHouHble cpeacrea s HpOMe)KyTO‘lHOﬁ aTrecralum 1m0 HuUTOoraM oOCBOCHHHA

JAUCHUILIHHBI

7.3.1. Boipochbl K IPOMEKYTOYHOM aTTEeCTALUA

Cemectp 2

Ne ni/n

Bonpocsl k 3a4ery

MHoxecTBa 1 onepaliuy Hajx HUMH. CBoiicTBa onepanuii 00beJMHEHUS U IepeCceueHHMsL.
[IpaBuna ne Moprasa.

CootBercTBus, ux BUbl. OToOpakenus. [Ipumepsl.

OrnpeziesieHne U pUMepbl CYETHBIX MHOKECTB. CBOMCTBA CUETHBIX MHOXKECTB.

JKBUBaJIEHTHbIE MHOXKecTBa. Teopema Kantopa-bepuireitna. MomiHOCTh MHOXKECTBA.
MHOkeCTBa MOIHOCTU KOHTHHYYMa. [IpuMepsl.

OrnpesenieHne U puMepbl OMHAPHBIX OTHOIIEHUHN. CBOMCTBAa OMHAPHBIX OTHOIICHUM.

HpI/IHI_[I/IH BKJIIOUYECHHMS U UCKIIIOUEeHUA. YHCII0 MOAMHOKECTB KOHEYHOI'O MHOKECTBA.

Urciao MEepeCTaHOBOK 0e3 HOBTOpeHI/Iﬁ 3JIEMEHTOB KOHEUYHOI'0 MHOkKeCTBa. Yncio
IMCPECCTAHOBOK C TOBTOPCHUSAMMU 3JICMCHTOB KOHCUHOTI'O MHOKCCTBA.

Unco pazMenienuit 6e3 nopropeHunit. Ynucio pazmenieHuii ¢ HOBTOPEHHUSIMH.

©® N oo &~ W

Uriciio coueranuii 63 nmopropeHuil. Yuciio coueTanuii ¢ HOBTOPEHUSIMH.

[EEN
©

bunom Helorona. [lonnnomuansHas popmyna. CBoiicTBa OMHOMHAIBHBIX KOA(POUIIMEHTOB.

[EEN
=

Omnpenenenue rpada. OpueHTUPOBAHHBIA U HEOPUEHTUPOBaHHBIN Tpad. MynbTurpad.
[Icesnorpad. B3semennsiii rpag.

[EEN
N

CMC)KHOCTB, WHIUJICHTHOCTDH, CTCIICHU BCPIINH.

[EEN
w

MapiipyThl, IIeTH, [IUKJIBL.

[N
=

30Mopdusm rpados.

[EEN
o

ManI/II_Ia CMCIKHOCTH, MaTpHlla THOIUACHTHOCTU, CITMCOK CMCKHOCTH.

[EEN
&

[TomHbIe rpadpbl.

[EN
~

JIBy1051bHBIE TpadBbl.

[EEN
®©

CBoiicTBa cTeneHel BepiiuH rpada.

[EN
©

Omneparuu Haj rpadaMu.

)
©

CB${3HOCTI), CHUJIbHas CBA3HOCTD.

N
[T

. O,Z[HOCTOpOHHSISI CBA3HOCTD, cnabast CBI3HOCTb.

N
N

. [lmametp, pamuyc u rieHTp rpada.

)
w

CBoOoanbIe nepeBbs. Jlec.

N
e

Y ciioBus, HEOOXOMMBIE U IOCTATOYHBIE JIJISl TOTO, YTOOBI rpad SIBISIICS JEPEBOM.

N
o

OpueHTHUPOBaHHBIE JEPEBbSI U UX CBOMCTBA.




Ne n/n

Bonpocsl k 3a4ety

26.

[Tnanapubie rpadel. HeoOxoauMoe ycioBre IIaHapHOCTH.

217.

CBOICTBA TUTAHAPHBIX TPadoB.

28.

DiiIepOBBI rpadBbl.

29.

["aMHIIETOHOBEI TpadBbl.

30.

Bricka3pIBaHUS U Oorcpanru HaaQ HUMH.

31.

(DOpMy.TIBI anre6pbl BBICKA3bIBAHUH (BHHOJ’IHI/IMOCTB, OIIPOBEPIKUMOCTH, TOXKIACCTBCHHAsA
MCTUHHOCTDH, TOXIACCTBCHHAA JIO)KHOCTB).

32.

DKBUBaJICHTHbIE (POPMYJIBI U MX CBOICTBA.

33.

(OCHOBHBIE SKBUBAJICHTHOCTH JIT€OpbI BHICKA3bIBAaHH.

34.

Kitaccel skBuBasieHTHOCTU. Oniepaniuy HaJl KJIaCCaMH.

35.

[IpuBenénnbie popmysbl anredpsl BeickasbiBaHul. [lonHbIE ccTeMbl Onepanui.

36.

HeoOxomuMble W JIOCTaTOYHBIC — yCIOBUS. B3ammMHO  oOpaTHBlE W B3aUMHO
[IPOTUBOIIOJIOKHBIE TEOPEMBI.

37.

J[BolicTBeHHBIE (hOPMYIIBI. 3aKOH ABOWCTBEHHOCTH.

38.

[Torsitre OyneBoi pyHkmu. DaeMeHTapHbIe OyneBbl GYHKIIUU. DOpMYITBI, TOAGOPMYIIBI.
(DKBUBAJICHTHOCTH (OPMYII.

39.

CBoiicTBa dyieMeHTapHBIX OyneBbIX (yHKIMA. J[BoiicTBeHHbIe PyHKIMH. [IprHIIMT
TBOVICTBEHHOCTH.

40.

JTH®, KHD. CJIHD, CKH®.

41.

Anroput™m niepexona or KHO k IH®. Anropurm nepexona ot JJH® k KHO.

42.

Anroput™m niepexoga ot JIH® k CIIH®. Anroputm nepexona or KHO xk CKHO.

43.

PasnosxeHne OyneBbIX PYHKIHI 110 TEpEMEHHBIM.

44,

TynukoBas, MUHUMaJIbHAs ¥ coKpameHHas JJTHO.

45.

[lonyuenue cokpaménnon JIH® uz CJIHO.

46.

[lonyyenue munnmansHoi JIH® ¢ nomomibio Matpunel KBaiina.

47.

[Tonyuyenne muanmansaor JTH® ¢ momombio kapt KapHo.

48.

[Tosryuenne muanmansHoit KH® ¢ nomomsio kapt KapHo.

49.

[loHBIE CHCTEMBI. HpI/IMepH ITOJIHBIX CUCTCM.

50.

3aMKHYTbIE Kj1acChl OyNeBbIX PyHKIMN. 3aMKHYTOCTb KJ1accoB (pyHKIMM, coxpansomux 0,
1 QyHKIUMH, coxpaHsonmx 1.

ol.

Krnacc caMo1BONMCTBEHHBIX (DYHKIIUH, €70 3aMKHYTOCTb.

52.

Kiiacc MOHOTOHHBIX ()YHKIIHI, €r0 3aMKHYTOCTb.

53.

[Tonmunom XKerankuna. Teopema o mpeacTaBUMOCTH OyseBoi (pyHKIIMK B BUJE MTOTHMHOMA
DKerankuua.

54.

CriocoObl MOJIY4CHHA IMOJIMHOMA Kerankuna.

55.

[lonsTre mpenukara. YHapHble, OMHapHBIE, TepHapHble Npenukartbl. [IpumMepsl. N-apHble
OIlEpallvK, UX CBSI3b C IPEIUKATAMMU.

56.

Monenu u noamonenu. [Tpumepst. Kitacc moneneit pukcupoBanHoi curHatypbl. CUMBOJIBI,
MCII0JIb3YEMbIE ITPH MOCTPOSHHUH aareOphbl NPEeAUKaTOB (PUKCUPOBAHHOM CUTHATYPHI.

57.

Omnpenenenue (Gopmysbl anreOpbl MPeIuKaToB (PUKCUPOBAHHOW CHUTHATYPHL. 3HAUCHUS
bopmynel. opmyibl anreOpsl TPEeIUKaTOB (DUKCUPOBAHHOW CUTHATYPHI, BHIMOJTHUMBIE HA
ITAaHHOM MOJIEIH.

58.

BoinonHumele (GopMynbl anreOpsl MpeauKaToB (UKCHPOBAHHOW CUTHATYpbl. DopMyiibl
areOpbl  IpeAuKaToB (UKCUPOBAHHOM CHTHATypbl, WCTHHHBIE Ha JaHHOH MOJENu.
Dopmysibl anredpbl NpeANKaToB PUKCUPOBAHHOM CUTHATYPBI, JIO’KHbIE HAa JAHHOW MOJIENH.

59.

[lonstue Qopmynsl anreOpsl mnpeaukaroB. CurHaTypa, Kiacc Mojened U MoJienb,
TONTyCTUMBIE JUTSE 3aJaHHON (opMyIibl anredpsl npeaukatoB. CUTHATYpHbBIE OTOOPasKEHHSL.

60.

DopMmysibl anreOpsl MPeIUKaToB, BHIIOJTHUMBIC U JIOKHBIE HAa TaHHOM J0MyCTUMOM MOJIENH.

BbImoTHIMBIE ¥ HEBBITTOJHUMBIE (POPMYIIBI alreOpbl MPEIUKATOB.




Ne i/ Bonpocsl k 3a4ety
61 @opmyinbl  anreOphl MPEIUKAaTOB, TOXKICCTBEHHO HWCTHHHBIE HA JaHHOH JIOMYCTHMOM
" Monenu. OOnie3HaunMBble GOpMyIIbl aaredpbl NPEIUKATOB.
62 OJKBHUBaJICHTHBIE (DOPMYJIBI anreOpsl NPEeAUKaToB U UX cBoicTBa. [IpuBenéHusie GpopmyIisl
" [anreOps! npeaukaros. [IpenBapéHHble HOpMaIbHbIE (OPMBI.
7.3.2. Kputepuu 4 HOPMbI OLlEHKH
dopma
NpoBeAeHUA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
arTrecTaluu
2 3ayer (10 OneHnka «3a4TeHo0» CTaBUTCS IPU
HaKOIMUTEIBHOMY «3a4TEHO» Habope oT 55 10 100 UTOroBHIX
pEeUTHHTY) OaJIJIOB.
OneHka «He 3a4TEHO» CTaBUTCS
«HE 3a4TEHO» npu Habope MeHee 55 UTOroBbIX
0aJuIoB.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTtBO B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocooue, M3IaHUA ounodanorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | IO.II. IlleBenes [IpukiiagHbie BONPOCHl JUCKPETHOM YyeOHoe nmocodue 2018 OBC «Jlanb»
MaTEeMaTHKU
2 H. A. Cenosa JluckpeTHas MaTeMaTHUKa YuyebHoe mocodue 2018 9BC “IPRbooks”
3 | B. ®. 3onoryxuH [u ap.] JluckpeTHas MaTeMaTHKa Y4eOHuK 2016 3BC “IPRbooks”
4 | P.I1. lenenesa [u ap.] Matremaruka Y4eOHoe mocobue 2018 OBbC “IPRbooks”
5 A. H. Cecekun DJIEMEHTHI IUCKPETHOM MaTEMaTUKHU YuyebHoe mmocodue 2015 9BC “IPRbooks”
6 | C.®. Koxyxos, I1. 1. COopHUK 3a/1a4 IO TUCKPETHOM MaTeMaTuke | YueOHoe mocodue 2018 OBC «Jlanb»
CoBepTKOB
7 | KO.I1. llleBenen JlcKkpeTHass MaTeMaTHKa YyeOHoe mocodue 2018 OBbC «Jlanby
8 | O. M. [lertapesa [u ap.] Maremaruka B IpUMeEpax U 3agadax YuyebHoe nocobue 2017 9bC
“ZNANIUM.COM”
9 | C.A. Yuyuek MatemaTtnueckas JOruKa YuyebHoe nocobue 2018 3BC “IPRbooks”
10 | O.B. Jlenonn, M.A. JluckpeTHas MaTeMaTHKa VY4eOHoe nocobue 2018 Penozuropuit TT'Y
Tpenuna
8.2. JlonosinuTeIbHAS JIMTEpPATypa
Tun (yueOHuK, yyeOHOE KosmnuecTBo B
Ne nocodue, yuedHo- I'on HAYYHOI
ABTOpBI, COCTABUTEH 3araaBue (3aroJjioBoK)
n/m METOaHYECKOe Iocodoue, U3JAHUS oudamorexe /
NPAKTHKYM, AP.) HaumenoBanue 9bC
11 | 1O. II. llleBenes, JI. A. COopHUK 3a/1a9 110 JTUCKPETHOM VuebHoe mocodne 2013 OBC «Jlanp»
[Mucapenko, M. 0. MareMaTtuke: (JJIs MpaKkT. 3aHsATUH B
[lleBenen TpyIIax)
12 | U. A. MambieB JluckperHas MareMaTuka YuebHoe rmocobue 2011 SbC «JIaHb»
13 | B. . KonbinoB Kypc auckpeTHoit MaTeMaTHKH YuebHoe mocobue 2011 OBC «Jlaaby




n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)

Tox
M3IaHUA

KoaudecTBo B
HAY4YHOH
ounoanoTeKe /
HaunmenoBanne 96C

14

M. O. Acanos, B. A.
bapanckuii, B. B. Pacun

HI/ICerTHaH MaTreéMaTuka

YyebHoOe 1mocodue

2010

9BC «JlaHb»

15

A. C. I'epacumoB

Kypc MatemaTnueckoi JJIOrMKU U TEOpUn
BBIYMCIIMMOCTH

YyebHoe 1mocodue

2014

9BC «JlaHb»

16

9. JI. bamtokeBuy, JI. ®.
KoBanesa, A. H.
PomanHukoB

HI/ICerTHaH MaTE€MaTHUKa

Y4eOHO-TTpaKTUUECKOe
rmocooue

2012

9BC “IPRbooks”




8.3. Ilepeuennb mpodeccHOHAIBHBIX 0a3 JAHHBIX

CHUCTEM

9BC «Jlanpy:
9BC "ZNANIUM.COM":
OBC “IPRbooks”.

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

U MH(POPMALMOHHBIX CHPABOYHBIX

0 P

Ne Haumenosanmne I1O CKBHSHTDI HOFOB? pa

n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpouno
2 Office Standart Bbeccpouro

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM IJs OCylIeCTBJIEHUSsI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00pPaTOPHUii, MACTEPCKUX U JP.

Ne 00beKTOB JIsl NPOBeAeHUS NPAKTHYECKUX H Ilepeyennb 0CHOBHOTO
n/n J1a00pPaTOPHBIX 3AHATHH, TOMeeHNH ISl o0opynoBaHus
CaMOCTOAITeIbHOM padoThl o0y4yaromuxcs (Homep
ayJIUTOPHH)
VYyeOHast ayuTOpus AJIs IPOBEACHUSI 3aHATHH Crosbl ydeHHUECKHE
JIEKIIMOHHOI'O THMA. Y4yeOHas ayAUTOpUS JUIs JIByXMECTHbIE (MOHOOJIOK), CTOJ
MIPOBEJICHUS 3aHATUN CEMUHAPCKOTO TUIA. YueOHast MpenojaBaTeNbCKUM, CTYJI, T0CKa
ayIUTOpHS Il KypCOBOT'O IPOEKTUPOBAHUS ayauTopHas (MenoBasi)
1 | (BeImonHEHHUS KypCOBBIX paboT). YueOHas ayuTopus
JUIS TPOBEJIEHUS TPYIIIOBBIX U MHIMBUyaIbHBIX
KOHCYJIbTallMil. Y4ueOHast ayTuTOpus AJisl IPOBEICHUS
3aHATHHA TEKYILEro KOHTPOJISI U TPOMEXKYTOUHON
arrecraimu (YJIK-305).
VYuebHas ayIuTopus Ui IPOBEICHUS 3aHATUI Croubl ydeHHUECKHE
JIEKIITMOHHOTO TUTIA. Y4YeOHas ayTuTOpUsl IJIst JIBYXMECTHBIEC (MOHOOJIOK), TOCKa
MIPOBE/ICHUS 3aHATUI CEeMUHAPCKOTo TUma. YueOHas ayIuTOpHAas 3-X CEKIIMOHHAs
ayJUTOPHS JIs1 KypCOBOT'O MPOEKTUPOBAHUS (menoBast), cTON
2 | (BBINOJHEHUS KypCOBBIX paboT). YueOHas ayJUTOpUs | IPEroiaBaTeNbCKUM, CTYIbs,
JUIS IPOBEJIEHUS TPYIIOBBIX U MHIUBUYaTIbHBIX poekTop Acer
KOHCYJIbTAllMi. YueOHast ayuTopus AJIs IPOBEICHUS
3aHATUHN TEKYIIETO KOHTPOJSA U IPOMEKYTOUYHON
arrectanmu (YJIK-418).
Komnerorepnsiii kiacc. [lomemenue mis CTOJIBl yYYEHUYECKHE, CTYIIbS
CaMOCTOSITENIbHON pa0boThl. YueOHas ayquTopus s yuenndeckue, [IK ¢ Berxogom B
MIPOBEACHUS 3aHITHI CEMHHAPCKOTO THMA. YueOHas cetb MHTEpHET
ayUTOpHS JIs1 KypCOBOT'O MPOEKTUPOBAHUS
3 | (BBITIOTHEHHS KYPCOBBIX paboT). YueOHast ayIuTOpHsI

JUIS IPOBEJIEHUS TPYIIIOBBIX U MHIMBUyaIbHBIX
KOHCYJbTalMi. YueOHast ayTuTOpust AJisi IPOBEICHUS
3aHATUHN TEKYILIETO KOHTPOJISA U IIPOMEKYTOYHON
arrectanuu (I'-401).
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