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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOGHHMS AUCHUIUIUHBI — (OPMHUPOBAHUE Yy CTYIACHTOB HABBIKOB JIOTHYECKOTO
MBILUICHUS. U YMEHUS NIPUMEHATH alIapar COBPEMEHHON AMCKPETHOM MAaTEMAaTHKU IIPU PEIICHUU

IMMPUKJIAAHBIX 3a1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U I[TIPAKTHUKHU, HA OCBOCHUHU KOTOPBIX 6a31/1pyeT051 JaHHasg JUCHUILIIMHA: OcHOBEI

IPOrPaMMHUPOBAHUS.

JINCIMITIMHBL ¥ TPAKTHKH, JUII KOTOPBIX OCBOCHHUE JaHHOW TUCHUIUIMHBI HEOOXOIMMO Kak
npenuectsyromee: OObEKTHO-OPUEHTUPOBAHHOE IIPOIPAMMHUPOBAHUE.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

®opmupyemMbie U
KOHTPOJINpPYeMbIe
KOMIETEeHI[UH
(K01 1 HAUMEHOBAHUE)

HNuagukaropbl
JOCTHKEHUS
KOMIIeTeHLIii
(K01 M1 HAUMEHOBAHUE)

Ilnanupyemble pe3yJbTaThbl
o0yueHust

OIIK-1 Cnocoben
[IPUMEHSTh
€CTECTBCHHOHAYYHBIC U
OOIIeNHXEHEPHBIE
3HaHUSI, METOIbI
MaTeMaTHIECKOTO
aHan3a u
MO/JICITUPOBAHUS,
TEOPETUYECKOT 0 U
HKCIEPUMEHTAIHHOTO
WCCIIETOBAHMSI B
npo¢ecCuOHAITBHON
JeSITeIbHOCTH

OIIK-1.1. 3HaeT OCHOBEI
MaTeMaTHKH,
BBIYMCIIUTENBLHON TEXHUKHA
Y TIPOrpaMMHUPOBAHUS

3HaTh: OCHOBEI MAaTEMAaTHUKHU,
BBIUMCINTEIIPHOM TEXHUKHU 1
MIPOrPaMMUPOBAHUS

YMeTh: IPUMEHSTH 3HAHUS OCHOB
MaTEeMAaTHKH, BRIYMCIUTEIIBHON
TEXHHUKHU U MPOrPAMMHUPOBAHUS
Bnaners: HaBpIKaMU IPUMEHEHUS
3HAHWI OCHOB MaTE€MAaTHKH,
BBIYMCIIMTEIIFHON TEXHUKU U
MIPOrPAMMHUPOBAHUS

OIIK-1.2. YmMeer pemaTh
CTaHJapTHBIE
npodeccuoHaIbHbIE 3a/1a4n
C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHUI,
METOI0B MaTeMaTHUECKOTO
aHaJIU3a U MOJIEIIMPOBAHUS

3HaTh: MPUHIIMITBI NCCIICIOBAHUS
00BEKTOB PO eCCHOHATBHON
JeSITeTTHHOCTH

VYMeTb: OlIeHUBaTh TEOPETUYECKHE U
AKCTIEPUMEHTAIBHBIE HCCIIETOBAHUS
00BbeKTOB MpodheccCuoHaTBHOM
JeSITeTbHOCTH

Brnaners: HaBBIKAMU TEOPETUYECKOTO
" SKCIIEPUMEHTAJIBHOI'O
HCCIIeIOBAaHUS OOBEKTOB
poheCCHOHATBHOU IEATETLHOCTH

OIIK-1.3. Bimaneer
HABBIKAMHU TEOPETUYECKOTO
Y DKCIIEPUMEHTATBHOTO
HUCCIIENOBAHUA OOBEKTOB
npodeccuoHaNbHOMI
JIEATENHHOCTH

3HaTh: METOAbBI MATEMATHYCCKOT'O
aHaJIn3a U MOACTIUPOBAHUA

YMeTs: INPUMCHATH MCTObI
MATEMAaTHYCCKOIO aHajin3a 1
MOACIINPOBAHUA

Bnaners: HaBEIKaMu MMPUMCHCHUA
METOJ0B MAaTCMAaTUYCCKOIo aHajin3a
1 MOJCTIUPOBAHU A




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILIEro

Teopus rpados.

MHIMJIEHTHOCTb, CTETIEHH BEPILUH.
MapupyTsl, nenu, nukisl. U3omopdusm
rpados. Crioco6s! 3a1anus rpados.

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit N Cemectp bannbl | UHTepakTuB, 4.| (HAHUMEHOBaHUE
(paznen) (yueoHoii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Monyns 1. Jlex 1 MHokecTBa U onepanyu HaJl HUMU. 2 2 - - NuauBunyansHoe
MHoxecTBa. CoOTBETCTBUSI MKy MHOKECTBAMHU. IOMalIHEee 3aJaHue,
OOTBETCTBHUSI. THOIIEHUS U X CBOWCTBA. KOHTpPOJIbHAsI paboTa
C O 6ora,
OTHOIIIEHUS. [Ip31 MHosecTBa 1 Onepaluy HajJ HUMH. 2 5 - TECT UTOT'OBLIN
I1P32 CoOTBETCTBHS MEXY MHOKECTBAMHU. 2 - -
OTHOIICHHS ¥ UX CBOWCTBA.
a0o0Ta ¢ JIEKUUOHHBIM MaTEpPUAIOM U - -
CpP Pa6 6
y4eOHOI TUTepaTypOid, BHIIIOJIHEHHE
JIOMAIIHUX 3a/IaHUM.
Monyisb 2. Jlex2 IlepecTaHOBKH, COYETAHUS, PA3MELICHUS. 2 2 - - HNunuBunyansHoe
KombOunaropuka. [TpuHIMIT BKITIOYEHHS U UCKIIFOUYEHUS. TOMalIHee 3aJaHue,
[TonunomuaneHas u OMHOMHANIbHAS KOHTpOJbHAs paboTa,
(hopMyITBI. TEeCT UTOTOBBIN
I1p33 KomOuHaropuka. 2 - -
[1p34 Kombunaropuka. 2 5 -
Cp PaboTa ¢ neKIMOHHBIM MaTEePUATIOM U 6 - -
y4eOHOI TUTEepaTypoii, BBIOJIHEHHE
JIOMAaNTHUX 3aJJaHHi.
Monyns 3. Jlex3 [Tonsitue rpada. CMEKHOCTD, 2 2 - - NunuBuayanpHOE

JTOMaIlHEE 3a/JaHue,
KOHTpOJIbHas paboTa,
TECT UTOTOBBLIN




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
(paszean) yueOHoit (yaeOmoi pa6oTs) Cemectp u. bannbl | UaTepakTuB, 4.| (HAUMEHOBaHUE
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex4 [TonHbBIC U ABYMONBHBIE TPAdBI. 2 - -
Onepanuu Haa rpadamu. CBSI3HOCTD.
Huametp, paauyc, ueHtp rpada. epenbs.
OcrtoB rpada. [1lnanapusie rpadsi.
DHepoBbl U TAMUIIBTOHOBBI IpadBbl.
[1p35 Teopus rpados. 2 - -
[1p36 Teopus rpados. 2 5 -
CP Pabora ¢ nekunoHHBIM MaTepUaIoM U 6 - -
y4eOHOM TUTepaTypOoil, BBINIOJIHEHHE
JIOMAIIHUX 33JaHUH.
[Ip37 KonTponbnast padorta Ne 1. 2 2 25 -
Monyns 4. JIek5 Bricka3piBaHMS W onepanyy HaJl HUMHU. 2 2 - - Kontponbnas padoTa,
Anrebpa [Tonsatue Gpopmyinsl anredps TECT UTOTOBBIN
BHICKA3bIBAHHI. BBICKa3bIBaHUI. DKBUBAJICHTHEIC
npeoOpa3oBanus GopmMyi. 3aKOH
JIBOMCTBEHHOCTH.
[1p38 Anrebpa BbICKa3bIBaHUH. 2 - -
I1p39 Anrebpa BbICKa3bIBaHUH. 2 ) -
Cp PaboTa ¢ neKIMOHHBIM MaTEePUATIOM U 6 - -

y4eOHOI TUTEepaTypoii, BHIOJIHEHHE
JNIOMAaIITHUX 3aJIaHUH.




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Monyns 5.
bynesbl

(byHKIIH.

Jlex6

bynessl pynkiuu. Peanuzanus pyHKnm
¢dopmynamMu. DKBUBAJIEHTHOCTH (POPMYIL.
[Tpuniun nBoiictBeHHOCTH. HOpMalbHbIe

(hopMBL.

Jlex7

TynukoBas, MUHUMAaJIbHAS U
cokpaienHas JJH®. Meroasl nonyyenus
COKpallleHHOW 1 MuHUMalibHOM JIH®.
[Tonnbie cucTeMbl OYIEBBIX (PYHKITUH.
ITonmmuom JKerankuna. 3aMKHYTbIE
KJaccel. TeopeMa o MoIHOTE.

[1p310

bynessl dynkiuu. Peanuzanus GyHkuit
dhopmynaMu. DKBUBAJICHTHBIC
npeobpazoBanus Gopmyl.

Tp311

Hopmanbabie hopMbI.

[1p312

[Tonmuuom XKerankuHa. 3aMKHYTbIE
KJIACCBI.

CP

Pabora ¢ 1eKIIMOHHBIM MaTEepHUAIOM U
y4eOHOI TUTEepaTypoii, BBIOJIIHEHHE
JTOMAaNTHUX 3aJJaHHi.

NunuBuayanbHOE
JIoMaIllHee 3aJJaHue,
KOHTPOJIbHAsI paboTa,
TECT UTOTOBBIM

10

Monayinsb 6.
Anrebpa
MPEINKATOB.

JIek8

ITonsTne nmpeaukara. Jloruueckue u

KBAaHTOPHBIC OIICpallMU HaJl NPpCAUKATAMU.

@OopMyIIBI JTIOTUKH MPEIUKATOB.

TIp313

Anrebpa mpeuKaToB.

KonTposnbHas pabora,
TECT UTOTOBBLIN




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit N Cemectp bannbl | UaTepakTuB, 4.| (HAUMEHOBaHUE
(paznen) (yueoHOii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
[Ip314 Anrebpa mpeIuKaToB. 2 - -
Cp Pabota c IeKIIMOHHBIM MaTEpUaJIOM U 6 - -
y4eOHOMU JUTepaTypOu, BHITIOTHEHHE
JIOMAIIHUX 3aJaHUM.
[Ip315 KonTponbhas padora Ne 2. 2 2 25 -
IToc ITocemraemocts 2 - 10 -
TN HToroBoe TeCTUpOBaHHE. 2 2 -
CP WupuBuayanbHOE JOMAIIHEE 3a/1aHue 2 19,75 15 -
1A [TpoMexyTodHast aTTeCTAIIHS. 2 0,25 - -
Hroro:) 108 100

Cxema pacuera uTorosoro oaja: TeKyIlIl/Iﬁ peﬁTHHF (Bce 3aHATHA U IIPOMEKYTOIHLIC TeCTbI) + Pe3y.m>TaT HUTOroBOIr0o T€CTa M BCEC

JEJUTCH Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHomorus TpagUIIMOHHOTO O0yUeHHUs: JIeKIuH 1-8, mpakTuieckue 3ansaTus 1-16.

6. MeToauyecKkue yKa3aHus M0 OCBOCHHIO U CHUILIMHBI

J1J1s yCIIeNTHOTO OCBOSHUS TUCITUIUTMHBI HEOOX0TUMBI TIOCEIICHHE CTYACHTAMH JICKIITHOHHBIX
U MPAKTUYCCKUX 3aHATUH, CaMOCTOSTENbHAs paboTa CTYIEHTOB C JIGKIMOHHBIM MaTepUaIoM M
yu4eOHOM JIMTEepaTypod, BBINOJIHEHWE WHIWBHUIYaIbHOTO JOMAITHEr0 3aJaHusl H  BCeX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

W3ydeHne TUCHUIUIMHBI TPeOyeT CHUCTEMAaTHYECKOrOo M IOCJIEIOBATEIbHOTO HAKOTUICHUS
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 CIUCKE, M B JaJIbHEHUIIEM 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 IPYTrUe HCTOUHHKH;
. 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 OKOHYATeJIbHOIO  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 MaTEpUaily U CBA3aHO,
KaK IpaBWIO, C JETaIbHBIM DPa300pOM OTAENBHBIX BOIPOCOB JEKIHMOHHOro Kypca. Crenyer
NOJYEPKHYTh, YTO TOJIBKO I1OCIIE YCBOEHUS JIEKLIMOHHOTO MaTepUaa ¢ ONPEAEICHHON TOUKH 3pEHUs
(a IMEHHO ¢ TOH, C KOTOPOM OH M3J1araeTcsl Ha JIEKUUAX) OH OyJeT 3aKperIsiThCs CTYJIEHTOM Ha
NPAaKTUYECKUX 3aHATHSX KaK B pe3ysbTaTe 00CYKISHHS U aHAJIN3a JIEKIIMOHHOIO MaTepuaa, Tak 1
B IIpoliecce pemeHus 3a1ad. [Ipu 3Tux yciaoBUsIX CTYJE€HT HE TOJIbKO XOPOIIO YCBOUT MaTepuai, HO
U Hay4yuTCs IMPUMEHSTh €ro Ha MPaKTHKe, a TAaKXKe MOJYYHUT JOMOIHUTENbHBIH CTUMYI (UTO OY€Hb
BaXXHO) JJIs1 aKTUBHOM MPOpabOTKU JEKIIMOHHOTO MaTepHuaia.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Eciiu CTyIeHT BUJIUT HECKOJBKO IyTeH pelieHus
npoOeMsl (3a71auu), TO HY>)KHO CPaBHUTb UX M BBIOpaTh caMblil pannoHanbHbIi. [Tone3no 1o Havana
BBIUMCJIEHUN (paccyXIeHHi, mpeoOpa3oBaHUil) COCTAaBUTh KPATKUM IUIaH pEUIeHHs] MPOOJIEeMbI
(3amaun). Pemenme 3amau cienyer M3arath  MOAPOOHO, BBIUMCIEHUS  (pacCyXIeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mopsiake. PemieHune npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAAaTh KOMMEHTAPHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

ITone3Ho (ecim 3TO BO3MOXHO) PELIATh 3aJady HECKOJIBKHMMM CIIOCOOAMH U CPaBHUBATh
IIOJIyUEHHBIE pe3yibTaThl. PelieHne 3agad ONpeAeNEéHHOrO TUIA HYKHO MPOJOJKAaTh 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

ITonroToBka K 3a4€Ty CIIOCOOCTBYET 3aKpEIICHHIO, YIITyOISHUIO U CUCTeMaTH3alluy 3HaHUH,
MOJIy4YaeMbIX B Tpolecce oOydeHHs. ['0TOBSICH K 3adery, CTYAEHT JUKBHIMPYET HMMEIOIIUEecs
npo0enbl B 3HAHUSAX, YHOPSIOYMBACT CBOM 3HaHMA. Ha 3adere CTyIeHT JEMOHCTPHpYET Kak
TEOpEeTUYECKHE 3HaHMsI, TPUOOpETEHHBIE B Mpoliecce 00ydyeHUs Mo JaHHOW y4yeOHOH NHCLUIUIMHE,
TaK 1 HaBBIKM MX IIPAKTUUYECKOTO UCIOIb30BAaHUS NPU PELIEHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJEHTOB Ha CUCTEMATHUYECKYIO MOATOTOBKY K 3aHSTHSIM B
TE€YEHHE CEMECTPa, MOCKOJIBKY ATO MO3BOJIUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMs
CECCHUU MOXKHO OyJIeT UCI0JIb30BaTh U1l CUCTEMATHU3ALUHU YK€ UMEIOIMXCS 3HAHU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (nJM ee 4acTH) OILIEHOYHOI0 CPeICTBA
2 OIIK-1 Tecmoeguvie 3a0anus Nel-500

Bonpocul k 3auemy Nel-70
3aoauu 1-27 unousudyaibrhozo
oomauine20 3a0anusl
Konmponvnvie pabomor Nel,2

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. UuauBuavyajbHOE JOMAIlIHEee 3agaHue 1o Kypcy «OCHOBbI JHUCKPETHOM
MATEMATHKH U JOTHKH)

(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3agaHus (i)

3amanue 1. CrnpaBemmBo a1 B oomem cirydae yreepxkaenue: ecmn AcB u BeC u CcD to
AcD? Moxer mu nipu Hekotopeix A, B, C, D BemonHsaThcs Habop ycnoswmii: AcB, BeC, CcD,
AcD?

Bamanue 2. Jlns yauBepcanbHoro muoxecrtsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MmHoXxecTBa
A={-1; 1; 4;3} u MHOXecTBa B, ABIAIOMErocss MHOYKECTBOM KOpHEH ypaBHEHMS X‘+x°-12x2-28x-
16=0,

a) Haiitu MEO)kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBIICHHTbH, KaKasl M3 TSATH BO3MOXXHOCTEH BhIMoJHEHa 11t MHOKecTB A 1 C: AcC, nim
CcA, wmn A=C, umn ANC=C, nmu A u C HaxoasTcs B 00IIEM TOJIOKEHHUH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXKECTB MHOXKeCTBa B.

3amanue 3. Ilyctp A, B, C, - MHOXECTBO TOYEK IJIOCKOCTH, KOOPAMHATHI KOTOPBIX
YIOBIETBOPAIOT ~ ycnoBuaM x> +y2 <6y, x?+y+1=0 wu |x|<6-3<y<-2
cooTBeTCTBEeHHO. M300pa3ute B cucteMe koopauHaT X0y MHOXkecTBO D, momydueHHOe U3 MHOXKECTB
A, B u C no ¢popmyne (AU B)AC.

3amanue 4. CymecTByroT u MHOXecTBa A, B, X Takue, 4TO BBINOIHSIETCS HAOOP YCIOBHUI

X\B=A\B=AUB= O, B #(J7 CymectByroT 11 MHOkecTtBa N, P, E Takue, 4To BBINONHSETCS
Habop ycnouit N\ E=N \P= &, E\ P~ J?

3ananue 5. BeIACHUTH B3aMMHOE pacroyiokeHne MHOkecTB D= B U X , E=(BNX) U (X

\(BnA)), F=( B~X JU(BN(X\A)), eciu A, B, X — mpou3BoJIbHBIC TIOJMHOKECTBA YHHBEPCAITLHOT'O
MHOkecTBa U.

3ananue 6. YIIPOCTUTH BBIPAKEHHE (ANB) (AW B)YN(BNC)

3amganue 7. IlpoBeputh crpaBemnnBocTh paBeHCTBa AxC=(Ax(C\B))U (Ax(CMB)) mns
A={1,2}, B={2,3}, C={1,3}. BeIsicHUTH, BEpHO JIN TaHHOE PaBEHCTBO JIJIsl MPOU3BOJIBHEIX A, B, C.

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

P, P-P, PP, mpo(PL-P) x mpa(P-P).

3amanue 9. Jlano coorBercTBue ['=(X, Y, G). BoisicHuTh, KakuMu U3 4 OCHOBHBIX CBOMCTB
(BCIOY OMPENCIIEHHOCTh, CIOPBEKTUBHOCTh, (DYHKIIMOHATBLHOCTh, WHBEKTUBHOCTH) obOmamaer [



Haiitu o6pa3 mHOoxkecTtBa A u npooOpa3 MHOkecTBa B mpu manHoMm cootBetcTBUU. [locTpouth
COOTBETCTBUE MEKy OECKOHEUHBIMH MHOKECTBAMH, 00JIa1afolee TeM e HabOpOM CBOMCTB, YTO U
I'. [TocTpouTh COOTBETCTBUE MEXIAY KOHEUHBIMH MHOXKECTBaMH, oOjajaroriee HabOpoM CBOWCTB,
npoTuBonoaoXKHbIM ganHomy. X={ a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)},
A={ec} B={2,3}.

3amanue 10. Jlano coorBerctBre [ =(X, Y, G). BbIsICHUTD, KaKUMU U3 4 OCHOBHBIX CBONCTB
(BCroZly ONpeAeNeHHOCTh, CIOPBEKTUBHOCTD, (DYHKIIMOHAJIBHOCTh, MHBEKTHBHOCTH) obmamaer I
[TocTpouTh COOTBETCTBHE MEXIy KOHEUHBIMM MHOXKECTBaMH, oOjajarolniee HaOOpOM CBOWCTB,
IIPOTUBONOJIOXKHBIM JaHHOMY. X — MHO’KECTBO MHOT'OYJIEHOB 2-11 CTETIEHU OT OJJHOW NEPEMEHHOM €
nercTBUTENbHBIMU Kod(dpurmentamu, Y=R, '={(MHOTOWIEH, €ro KOpEHb)}.

3ananue 11. IlpoBeputrb mis npousBosbHBIX oOTHomeHUH @ u Y copaBenaIMBOCTD
yrBepxaeHus: «Eciu otHomenus ® u W o6nagaroT CBOWCTBOM aHTHPE(IEKCUBHOCTH, TO
otHomeHue T=OUY taxxe 001a1aeT CBOWCTBOM aHTUPE(HICKCUBHOCTH.

3ananue 12. Ckonbkumu cnocobdamMu U3 Kojoabl B 36 JHMCTOB MOXHO BbIOpaTh
HEYIOPSAIOUYECHHBIN Ha0Op U3 5 KapT Tak, 4YTOOBI B 3TOM Habope ObUIM B TOYHOCTH 1 «KOpOIbY, 2
«Iambly», | «rmmkoBas» kapra?

3amanue 13. CKOJBKO CYIIECTBYET Pa3JIMYHBIX MEPECTAaHOBOK OYKB CIIOBa «aTamMaHy», MpHU
KOTOPBIX COTJIACHBIC HIIYT B alI()aBUTHOM TOPSIKE, a OYKBBI «a» HE CTOST PsiiomM?

3aganue 14. Haiiti HanGonbimmii wieH pasnoxenus 6uaoma (V5 + 3).
y ooy Lol 5.y

3ananue 15. V3 nanHoi nponopuuy HauTH X U Y. Co 1€l Cly =514 2.

3amanne 16. Haiitn xosddurment npu x> B pasnoxenun Beipaxkenus P=(2+x2-x%)1 mo
MOJIMHOMHAIILHOW (hopMyJie, TOTyYeHHBIM TOCTE PACKPBITUS CKOOOK W MPUBEICHUS IMOAOOHBIX
YJICHOB.

3amanue 17. Cxonbko HaTypaibHbIX uncen oT 1 1o 10000 He nenutcs Hu Ha 4, HU HA S5, HU Ha
6, a1 Ha 77

3ananue 18. [logcunTarh KOJIMYECTBO PA3IMYHBIX EPECTAaHOBOK LUPp uncna 4244522, npu
KOTOPBIX HUKAKKUE 3 OAMHAKOBBIE IIU(PHI HE CIASAYIOT IPYT 32 APYTOM.

3aganue 19. [ToctpouTs TabnuIy 3Ha4YeHuit oyneso pyukuuu f(X, y, Z)=X By Az — Xy

3ananue 20. 3anucath Tabauily 3HaueHuit GpyHkuuu h(X,y), sBISIOMIEHCS Cynepno3uiuei
bynxmmii f1 u T2, ecim £1=(1001 0111), f=(0110 1011), h(x,y)=f1(X, f2(X,X,y),y).

3ananue 21. Jlns nanHo#t dynkium f(X,y,Z) BBISICHUTH Kakue ee¢ MEPEeMEHHBIC SBIISIOTCS
(GUKTUBHBIMH, a KaKWe CylleCcTBeHHbIMH. Boipasuth f(X,y,Z) dopmymoii, comepskarieil TOIbBKO
cymiectBeHHbie mepemennsbie. f(X,y,z) =(1011 1011).

3amganue 22. IlpeoOpasoBath manHylo (opmyny f(X,y,Z) B SKBHBaJICHTHYIO €i, HO HE
cojieprKalyto GUKTHBHBIX nepeMeHHbIX. f(X,y,z) = XYZV XV YV IV XYV XYz,

3anmanue 23. BersicauTh Bonpoc o paBHOocwibHOCTH [TH®D f, f5, f3 cBenennem ux k CJJH®.
[TpeoOpa3oBaTh C MOMOUIbIO JUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuth mnomyueHHOe
BBIpaXEHHUE. f; = XYV Xy Vyz, f, =xyVxz, f3 =y Vz.

3anganue 24. Haiitu aByms criocobamu moauaoM (yrkimu. Haiitu CJJH®, CKH®. f=(1001
0111).

3anmanwue 25. [loonpenenuts Gpyukuuu f(x,y,z), g(x,y,z), h(x,y,z) tak, utoost f€ M,g € L, h €
S. Ecnn moctpoenune Kakoi-miubo (pyHKIMM HEBO3MOXKHO, JOKaXHTE 3TO. BBIACHUTE BOIpoC O
MIPUHA]JIEKHOCTU MTOCTPOCHHBIX QyHKIUH K Kiaccam T, T.

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

3ananue 26. Jlansl rpadet G1 u Gz . Haitnute G1 U G2, G1N Gz, G1 @ G2 aHanmuTHYeCKH U
n300pa3uTh pe3ynbrar rpadudecku. g rpada Gi1 U G HailauTe MaTpUIly CMEXHOCTH, MATPHUILY
WHIMJICHTHOCTH, KOMIIOHEHTHI CHJIbHOW CBSI3HOCTH, MapuIpyThl (HO HE IENH) UTMHBI 7; MPOCTHIE
LEMH, TIPOCTHIE ITUKIIBI, UCXOASAIINE U3 BEPIINHBI 1.



G G2
1 2 1
| O O
4 3 3 2
3amanue 27. Halimure cTeneHu BceX BEpIIWH, paauyc u auamerp rpada G. Spmsercs nu

n300pakeHHbIH rpad iaHapHbIM?
1 2 3 4

5 6 7 8

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
NunuBuayanbHOe AOMaliHee 3aJlaHue CHAeTcs MPEernojaBaTeNll0 B KOHIE ceMecTpa Ha
3a4EeTHOU HEEIE.

Kputepuu onenkmu:

- BepHoe BeimosiHeHue 90-100% 3ananuii - 15 6anos;

- BepHoe BeimonHeHue 80-89% 3amanuii - ot 13 1o 14 Gamios;
- BepHOe BbITIoNHEHUE 66-79% 3amanuii - ot 11 no 12 Gannos;
- BepHoe BeImosiHeHue 50-65% 3amanwii - ot 8 mo 10 Gaios;

- BepHoe BbinmonHeHue Mmenee 50% 3ananuii - ot 0 10 7 6anmos.

7.2.2. KourpoapHaa padora Nel mno Tteme «MmuoxkecrBa. CooTBeTCTBHS.
Komounaropuka. I'padni»

(naumenosanue oyenouno20 cpedcmea)

Tunosoii(bie) npumep(bl) 3aganus (1ii)

3amanue 1. [na yausepcambroro muoxectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1,1,2,3} u 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 BhIMIOTHEHA g MHOXKecTB A u C: Ac C, wnun
Cc A, umu A=C, mimm ANC=, nmu A u C HaxoasaTcs B OOIIEM ITOJIOKEHNH,

B) HallTM MHO>KECTBO BCEX MOJAMHOKECTB MHOXKecTBa B.

3ananue 2. Jlano coorBetctBue ['=(X, Y, G). BoigscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCIoy ONPENENIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIBHOCTb, UHBEKTUBHOCTH) oOOsamaer I
Haiitu 06pa3 mHOXkecTBa A 1 mpooOpa3 MHOKECTBA B mpu JaHHOM COOTBETCTBUH.

a) 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}.

b) X={MHoxecTBO KpyroB Ha IIOCKOCTH }, Y={MHOXeCcTBO ToueK riockoctu} G-(kpyr, ero
HEHTD).

3ananue 3. M3 20 cTyneHTOB Hag0 HAa3HAYUTH 5 NeKYpHBIX. CKOIBKHUMH CIOCOOAMH ATO
MOXHO cenaTh?

3amanne 4. CKOJBKO Ppa3IMYHBIX CJIOB MOXHO TOJYYHUTh IEPECTAaHOBKOW OYKB CIlIOBa
«BOPOH», TaK YTOOBI 1BE€ OYKBBI «0» HE CTOSUTU PSIOM?



3amganue 5. U3 7 pycckux u 4 HEMIIEB HY>)KHO COCTaBUTh KOMHUCCUIO B 6 juil. CKOJIbKUMU
crocob6aMu MOXKHO 3TO ClieaTh, €CJIM B COCTaB KOMUCCUU JOKHO BOMTH HE MeHee 2 HeMIIeB?

3aganue 6. B rpynne 35 ywamuxcsa. M3 Hux 20 nmocenjaroT MaTeMaTUYECKUM KPYxXoK, 11 —
¢buznueckuit; 10 yyammxcs He MOCEUIAIOT HU OJHOTO M3 3TUX KPYXKKOB. CKOJBKO ydYalluxcs
noceraroT o6a kpykka? CKOJBKO yJalIuxcs MOCEIA0T TOJIBKO MaTEMaTHYECKH KPYXKOK?

3amanue 7. [ns 3aganHoro rpada cocTaBUTh MaTpPUIIl CMEXKHOCTH, WHIUIACHTHOCTH,
OTIPECIIUTh CTETICHH BEPIIUH.

D
=
D
N
N

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHHSA
KontponbHast paboTa BBINOIHAETCS Ha MPAKTHUYECKOM 3aHATHHU TOCIE M3YYEHHS] MOy
«Teopust rpadoB» U caeTcs NpenojaBaTesto.

Kpurepum oueHku:
- 25 GannoB - mpaBuibHOE BhINoHEeHUE 90-100% 3amanuii;
- 20-24 6amnoB — npaBuisHOE BhmoiHeHUe 80-89% 3amanuii;
- 15-19 6annoB - mpaBUIBLHOE BBITIONHEHUE 66-79% 3anaHMif;
- 12-14 GamnoB - mpaBHiIbHOE BBITIONHEHUE 50-65% 3a1aHMif;
- 0-11 6anoB - mpaBuIIbHOE BhINOIHEHUE MeHee 50% 3amaHuii.



7.2.3. KoutpoabHas padora Ne2 no TeMe «AJjiredpa Bbicka3biBaHuii. ByjieBbl QyHKINH.
AJiredpa npeauKaToB»

(naumenosanue oyenouHo20 cpedcmea)

Tunosoii(bie) npuMep(bl) 3aganus (Uii)

3ananue 1. DKkBUBaJCHTHRIMU IIpeoOpa3oBaHusIMH MTpuBecTH Gopmyny k JJTHD.
XVY->ZAX
3amanue 2. DKBUBAJICHTHBIMU MpeoOpa3oBaHusIMHU NpuBecTr hopmyny u3 3ananus 1 k KHO.
3amanue 3. [IpeoOpazoBaTh naHHYyIO HOPMYITY XyzvXvyvzvXyvXy?
ell, HO He cojiepKailyro (UKTUBHBIX MTEPEMEHHBIX.

3amanwue 4. Jloonpenenuts ¢pyukuuu f(x,y,z)=( -10- 1---), g(x,y,z)=( -10- -0-0 ), h(x,y,2)=( -
0-- 11-1 ) Tak, yroosr f€ M, g € L, h € S. Eciiu nocTpoeHue Kakoi-m160 QyHKIIUH HEBO3MOKHO,
JOKQKUTE 3TO. BBIICHUTE BONIPOC O MPUHAAICKHOCTH IIOCTPOCHHBIX (PYHKIHMI K kiaccam Ty, Ty.

3ananue 5. Munumusuposats JJH® u KHO.

1111 0110 1110 1110

3ananue 6. [IpencraButh GpyHkwo B Buae mosmaoma. 1001 0111

3ananue 7. MI300pa3uth Ha mi1ockocTd XOY MHOKECTBO HCTHHHOCTH MPEAMKATA, 33JaHHOTO
Ha R?.

B OKBUBAJICHTHYIO

Plx,y) =(x=0)- (y=0).
3amanue 8. BoIICHUTD, SIBISICTCS JIM TEPBBIA MPEAUKAT CIEACTBUEM BTOPOTO, a BTOPOH —
CIICICTBMEM IIEPBOI'0, €CIIM MIPEAMKATHI 3a/1aHbl HA MHOKECTBE R.
P(x) = (x>3),Q(x) = (x<5).
3ananue 9. BEIsICHUTD, BBIMOIHUMA JIH (hopMyia
EIxVy(Q(x, x) AQ(x, y)).

3amanue 10. BoisicHuTh, sSBIISIETCS M 00IIEe3HAYNMOM hopmyra
AxVyQ(x,y) = VyaxQ(x, y).

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast paboTa BBINOIHIETCS Ha MPAKTHUECKOM 3aHATUHU IOCIE WU3YUYEHHUS MOIYIS
«Anre0pa MpeauKaToB» M CIAETCsl MPENo1aBaTeNo.

Kputepuu onenkmu:
- 25 GannoB - mpaBuibHOE BhiNoHEeHUE 90-100% 3ananuii;
- 20-24 6annoB — npaBunbHOE BhimonHeHUe 80-89% 3amanuii;
- 15-19 Ganna - mpaBUILHOE BBITIOJIHEHUE 66-79% 3a1anHMii;
- 12-14 GamnoB - mpaBHiIbHOE BhITIONHEHUE 50-65% 3a1aHMid;
- 0-11 6amtoB - mpaBUIIbHOE BhINIOJIHEHUE MeHee 50% 3a1aHuii.

7.24. Tect wuTOroBolii 1m0 Kypcy «OCHOBbI JIMCKPETHOM MATEMATHKH WM
JIOT'HKHN)»

(HauMeHOBaHIUe OYEHOUHO20 Cpedcmaa)

Tunosoii(bie) npuMep(bl) 3aganus(1ii)
Mogpayas . Teopust MHOKecTB. KoMGuHaTOpHKa
Tema 1.1. MHoJ¥cecmea u onepayuu HA0 HUMU

1. Ilyctb A u B MHOXecTBa. 3anucb A € B, B € A o3Ha4aeT



O

MHOXeCTBO A ABJiAeTCA CTPOTMM INOAMHOXECTBOM MHOXeCTBa B, koTopoe ABJydgeTca
VICTUHHBIM II0JMHOXXE€CTBO MHOXeCTBa A
MHOXecTBa A U B sAB/AI0TCA 6€CKOHEYHBIMU
MHOXkeCTBa A U B ABJIAIOTCA KOHEYHbIMU
MHOXecTBa A U B He ABIAI0TCA MyCTBIMU
MHOxkecTBa A u B paBHBI
[IycTb A - HenycToe MHOXeCTBO BCeX Y4€HUKOB LIKOJIbI, B - MHOXeCTBO yYeHUKOB NATbIX
KJIACCOB 3TOM WKOJbI, C - MHOXKEeCTBO y4€HUKOB CeJIbMbIX KJIACCOB 3TOM LIKOJbL Torzga
JIOXKHBIM fABJIAETCA YTBEPXKAeHUe
BcA
BUCCA
B\CcA

BNCHA=D
Ac(BuC)

O O O O

O O O O O

CBOMCTBOM KOMMYTAaTHBHOCTH He 06J1aZlaeT ONeparus:
Pa3HOCTb MHOXKECTB
00'beJUHEHHE MHOXECTB
nepeceyeHHe MHOXKECTB
CUMMeTpHUYeCcKasi pa3HOCTb MHOXKECTB
CBOMCTBOM KOMMYTAaTHBHOCTH 06J1a/laeT olepalys
O pasHOCTh MHOXKECTB
[0 o6 beariHeHHE MHOXKECTB
[0 nepeceyeHre MHOXECTB
O cumMmeTpuUUecKasi pa3HOCTb MHOXKECTB
AcconiMaTHBHOM He SIBJISIETCS ONepalus
06beJUHeHe MHOXKECTB
JleJIeHVe YHrces
YMHOXeHHe Jpobeit
nepeceyeHre MHOXKECTB

o O O O

o O O O

Tema 1.2. Coomeemcmeus MezxHcdy KOHeYHbIMU MHOXCecmeamu

Jano cootBeTcTBUEe ['=(X, Y, G), rae X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (¢,1), (d,2),
(e,1)}. T 0o6s1apaeT cBOMCTBAMHU:
O Bcroy onpee/IeHHOCTh
O ¢yHKIMOHANTBHOCTD
OO0 cropbeKTUBHOCTD
O uHBEKTUBHOCTD
JaHo cootBetcTtBUe ['=(X, Y, G), rae X={a, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (¢,2), (d,1)}.
' o6Js1afaeT cBOHCTBAMMU:
O Bcrosy onpeie/IeHHOCTh
O pyHK1IMOHATBHOCTD
O cropbeKTUBHOCTh
[0 "HBEKTHBHOCTD

Tema 1.3. Coomeemcmeusi mezxcady 6eCKOHe4YHbIMU MHOXMCecmaeamu

JaHo cootBeTcTBUE '=(X, Y, G), rae X={MHorousieHbl 2 CTeNeH! OT OJHOM NMepeMeHHOMU C
JlecTBUTeNbHbIMU KO3ppunmentamu}, Y=R, G={(MHOrous€eH, ero kopeHnb)}. [ 061amaeT
CBOMCTBaMHu:

O BCHOAY OllpeJieJIEHHOCTb



o QYHKIIMOHAJIBHOCTh
O CHOPBEKTHBHOCTh
O HHBEKTHUBHOCTDb
9. JlaHo cootBetrcTBUe ['=(X, Y, G),

rae X={MHOXeCcTBO KpyroB Ha IJIOCKOCTH},

Y={MHo>xecTBo Touyek mynockoctu}, G={(kpyr, ero neHtp) }. I' 06;1aaeT cBOMCTBaMHU:

O Bcrosy onpese/IeHHOCTh
O ¢yHKIMOHAIBHOCTD

O cropbeKTUBHOCTh

O uHBEKTUBHOCTD

Tema 1.4. OmHoweHUA

10. OTHolIeHHe @ Ha A, e A- MHOXeCTBO CTyAeHTOB TI'Y, X ¢ y < X U y y4yaTcd Ha OJHOM

Kypce, 06J1a/laeT CBOMCTBAMU:
O pedsiekcuBHOCTD
O anTupedieKCUBHOCTD
O cumMmMeTpUYHOCTD
O aHTHCHMMETPUYHOCTD
O TpaH3UTHUBHOCTb

11. OtHoweHue @ Ha A, rae A= P(U), U - MHOeCTBO TOYeK Miockoct, A ¢ B< AN B =0,

06J1aJlaeT CBOMCTBOM
pedJIEKCHBHOCTh
aHTUpPedJIEKCHBHOCTD
CHUMMETPUYHOCTD
AHTUCHMMETPUYHOCTD
TPaH3UTUBHOCTb

O O O O O

Tema 1.5. BuHOMuaabHbIe KOIPPuUYueHmbl

12. JIoXXHBIM ABJIAETCA YTBEPXKJeHue
o Co+CL +CL +--+Cp=2°

ck=ck_, +ck3

o Ci=Ci+CE
3_ 4
le) C?_C'.-'
2 _ nin-1)
o T

13. JIO>KHBIM SIBJIIETCH YTBEPKJeHUe
o Ga-C+C— -+ (-D"C3=0

k _ pk k+1
Cn - Cn—1+ Cn—l

14. BepHbIMU GOpMyIaMHU /1S GUHOMUATIbHBIX KO3QPHUIIMEHTOB ABISAIOTCS:

o}
o Ci=ci+ci
o cd=ck
c§=cf}2
¢ =2

Ck=ck_, +cit
CcE=cr*

cl—ci+Ci—4Cr=0

OoOooOoo0o0o

15. BepHbiMu popmynamMu Aj1s1 GUHOMHAIbHBIX KO3PPUIIMEHTOB SBJSIOTCA:

O c=c3



O Ch=n

O G =1

O ck=cr

O cl—Cci+ci—--4+cCi=0

16. BepHbiMu popMysiaMu JiJisi OUHOMHUAIbHBIX KO3PPUIUEHTOB SIBJISIOTCS:

cr=1

O cz = nin-1)

o ™ -

O Ci=¢Ci,+cii

] c—cl+ci—-4cCr=0

Tema 1.6. Kom6uHamopuka
INloaTema 1.6.1. ®opmMyJibl KOMOMHATOPUKH

17. KoMOMHaATOpPHBIN aHA/IU3 3aHUMAETCS U3yYeHUEM
E={a, - a )
O O0OBEKTOB M3 KOHEYHOro MHOXKeCTBa {ai’ ' ”} U UX CBOUCTB;
E={a, - a )

O 3JIeMEHTOB M3 KOHEYHOI'0 MHOeCTBa {ai’ ’ “} Y UX CBOMCTB;
O OOBEKTOB M3 OECKOHEYHOI0 MHOXeCTBA —{&1, & } Y UX CBOMCTB;

E={a,a, )
O 3JIeMEHTOB M3 OECKOHEYHOI'0 MHOeCTBa {ai’ T } Y UX CBOWCTB.

18. Ilyctp E _{ai’ o a“}. PasMmemeHueM ajieMeHTOB U3 E Mo K HasbiBaeTcs
O YNOpAA0YEHHOE MHOXECTBO U3 k snementTos, npUHazAIexamux E ;
O HeynopsJ04eHHOe MHOXeCTBO U3 k snementTos, npuHajIexammx E ;
O yIopsAJ04YeHHOe MHOXECTBO U3 IPOU3BOJIbHBIX K 31emenTOB;

O HeynopsJ04eHHOe MHOXeCTBO U3 IPOU3BOJIbHbBIX K semenToB.
19. IlepeCcTaHOBKHM — 3TO YaCTHbIM CJIy4aun

O pa3MeleHuii aneMenToB U3 E 1o k. korga K=n;
O CouYeTaHHUH 3JeMeHTOB U3 E mo k, korga K=n;
O mepeMelleHHii 31eMenTOB U3 E 10 k. korga K=n.

20. Ilyctb E _{ai’ o a“}. CoueTaHueM 3j1eMeHTOB U3 E o K HasbiBaercs
HeynopsAA04YeHHOe [T0MHOXXeCTBO U3 K snemenToB, npuHajexamux E ;
yHopsii04eHHOe IOJMHOX€eCTBO U3 K snemenTos, npunasnexamux E ;
HeyInopsiZj04eHHOe N0JMHOXeCTBO U3 K aemenToB;

ynops/io4eHHOEe MOJAMHOECTBO U3 K a1emenTOB.

o O O O

21. Myctb E :{ai’ % a3} u K=2 Couerannsmu us E mo 2 6yayr ...
o &, az}’ {ai’ as}’ {3.2, as},

o {aa3 a} 88} (o, a3,
o {a, aQ}, {aii as}, {a21 a3}’ {ae’ ai}’
o fana) &} a0y



INoarema 1.6.2. Pa3amenieHusa

22. CKOJIbKMMH CHoco6aMM MOXXHO COCTaBUTb paclUcaHWe OJHOTO y4yeOHOro AHS U3 5
pPa3/IMYHBIX YPOKOB?

30

100

120

5

23. B 9«b» knacce 32 yyauiuxcsi. CKOJIbKMMU CII0CO6aMU MOKHO cGOPMUPOBATh KOMaHAY U3
4 4eJsioBeK JJi51 y4aCTHS B MaTEMAaTHUYECKOW osiuMniuaze?

128

35960

36

46788

24. CKOJIBKO CyuleCTByeT pa3JIMYHbIX J[BY3HAYHbIX YMCeJ, B 3alHUCU KOTOPbIX MOXHO
HcnoJsib30BaTh UUOPHI 1, 2, 3, 4, 5, 6, ecsiv udpbI B YUCJIE JOHKHBI ObITh Pa3JIMUHbIMU?
10

60

20

30

25. CKOJIbKO pa3/IMYHbIX MATU3HAYHbIX YMCEJl MOXKHO COCTaBUTh U3 1udp 1, 2, 3,4, 57

100

30

5

120

26. NMeroTcsa moMuaopsl, orypibl, JiyK. CKOJIbKO pas3/IMYHbIX CaJlaTOB MOXXHO MPUTOTOBUTD,

€CJIM B KaXK/[bl¥ casiaT JO0JDKHO BXOJUTD 2 pa3/IMYHbIX BUZJA OBOLIEen?
3

O O O O

@)
@)
@)
@)

o O O O

o O O O

O O O O

6
2
1
IloaTema 1.6.3. CoueTaHus

27. Onga pemna NMocjaaTb NATh Pa3HbIX MO3APABUTE/bHBIX OTKPBITOK INATU NOJAPYraM.
CKOJIBKMMHU CIOCO6AMU OHA MOKeT 3TO cZies1aTh?
25
120
10
5
28. IlaTb 10HOLIEN U TPU AEBYIIKKM — KYNUJIU 8 OUJIETOB B KUHOTeaTp (MecTa B OZJHOM PSAY,
uayT nojapazn). CKoJbKMMHU ciocob6aMy OHU MOTYT Pa3MeCTUTbCS, eC/IU JJeBYIIKHU XOTAT
CUJieTb 00513aTe/IbHO BMecTe?
15
126
720
4320
29. lllectn nrpokaM KOMaH/Jbl HaJl0 pas3ZaTb MauKh ¢ HoMepaMu OT 1 no 6. CKOJIbKMMU
Croco6aMu 3TO MOXHO CZieslaTh?
o 36
o 120

0O O O O

o O O O



@)
@)

4220
720

30. Ha KHMXXHYIO [TOJIKY Ha/Zl0 IOCTaBUTb 7 KHUT, U3 KOTOPBIX 3 — 0JHOTr0 aBTOpa. CKOJIbBKUMHU

O O O O

CIoco6aMM 3TO MOKHO CcAeJjiaThb, €CJIM KHUT'M OJHOI'0O aBTOpPa AOJI)KHBI CTOATD BMecTe?
6

720

24

144

31. CKOJIbKUMHU CMOCO6aMH MOXKHO pa3/leIMTh 5 pas3/iMuHbIX KapaHAauled MexJy AByMs

o O O O

32.

O O O O

33.
34.

35.

O O O O O

36.

o O O O

37.

O O O O O

38.

IIKOJIbHUKAMHU TaK, YTOOBI y KaXK0r0 ObLJI XOTS Obl OAMH KapaHJa?
28
30
32
34

Mopayas 1. BysieBbl pynkuuu

Tema 2.1. Jlocuueckue ghynkuuu

Yucno P2(N peex pynkmumii w3 P2, 3apucsmmx ot n MEPEMEHHBIX
X Ko Xy , PaBHO ...
n,
"
nt.
22’"

KonnuecTBo Bcex BO3MOKHBIX OyieBbIX QyHKIMM y=f(a,b) paBHO .

Ecnu 6yneBa ¢pynkius f(X1,..., Xn) COIEPKUT 3 PUKTHUBHBIC IEPEMEHHBIE, TO OHA (PaKTUYECKU
3aBHCHUT OT NepEeMEHHBIX.

OKBHUBAJICHTHOCTb OYJIEBbIX (POpMyN 0003HAUAETCS 3HAKOM

Q

1R

KonngecTBo Bcex BO3MOKHBIX OyieBbIX QyHKIMH f(X1,..., Xn) paBHO
n .
2 )
n

n .

nl.

22
Tema 2.2. Tabauua ucmunnocmu

Oynxus &= 2AY 42 ppunnmaer snavenus:
01110110
00011100
01110111
00000001
01000011

®ynkius *V ¥ 2 7Y npuHuMaer 3HaUYeHUS:



39.

40.

41.

42.

43.

44,

O O O O O

O O O O O

O O O O O

O O O O O O

O O O O O O

0O O O OO0

o

01110110
00011100
01110111
00000001
01000011

Tema 2.3. Cynepno3uyusa gpynkuuii

Taomuna gynxuun h(x,y)= fi(Xx, f2(X,X,y),y), sBastomeiics cyneprnosuuueii pynkimii f1 u fo,
ecau f1=(1001 0111), f»=(0110 1011)

1111

1011

1101

0001

1100

Ta6muma dyaxuun h(x,y)= fi(x, f2(y,X,y),X), sBasromeiics cyneprnosunueit pyuximii f1 u fo,
eciu f1=(1001 0111), f=(0110 1011)

1111

1011

1101

0001

1100

Tema 2.4. Cywgecmeennvie u puxmugHbvle nepemeHHble

dukTuBHBIME TiepeMeHHbIME 1151 QyHkuu f(X,y,2)=(1011 1011) sBastroTes
X

O< X X N<
N N \<

WUKTHUBHBIMU TIepeMeHHbIMU Ut GyHKImn f(X,y,2)=(0111 0111) sBustorcs

X X N< X
N N <

<

Tema 2.5. 3axonvt dynesout anzeopul
®dopmyna XYZV XZv Yz vy v npeoOpa3oBhIBa€TCI B OJKBUBAJIEHTHYIO €, HO HE
CoJIeprKallyto (PUKTUBHBIX EPEMEHHBIX:

vz

yz

Dopmyna XYZV ZV YV XYZV XV YV Z

coJlepKallyto (PUKTUBHBIX EPEMEHHBIX:
vV Z

Mpeo0pa3oBbIBAETCS B HKBUBAJIECHTHYIO €i, HO He



0O O O O

45.

46.

SN
~

Tema 2.6. Cosepuiennvle HopmavHble hopmbl

Ioarema 2.6.1. CIH®
KonnyectBo snemMeHTapHbIX KOHBIOHKIMH, BXomsmux B CAH® ¢ynxnun f(X,y,z,t)=(1011
1111 1110 0010) paBHo:

KonmyecTBo areMeHTapHBIX KOHBIOHKIWH, Bxomsmux B CAH® dynxmun f(x,y,z,t)=( 1100
01101111 0111) paBHo:

IMoarema 2.6.2. CKH®

DnemenTtapHbie Tu3blOHKINH, BXoasme B CKH® dynkuuu f(X,y,z)=(0101 1000):
XVyVz

EVIVE

XVYVzZ

XVyvz

XVyVZ

ooooo

48. DnemeHtapHbie au3bIOHKINH, Bxosume B CKH® ¢ynkuuu f(X,y,z)=(0101 0110):

O zvyvez

Tema 2.7. IHonunom Kezankuna

49.

O O O O O

50.

O O O O O

IMonunom Kerankuna Gpyuximu f(X,y,2)=(0101 1001) umeeT Bux
x@PzPHxy

1DxPzPxy

yDxzDyzDxyz

1PzPxyPxzPxyz

x@PydzDyz

[Monurom XKerankuua ynkuu f(X,y,2)=( 1010 0111) umeet Bux
x@PzPHxy

1DxPzPxy

y®xz@yzDxyz

1PzPxyPxzPxyz

xPydzPyz



Tema 2.8. Knacc monomounvix (oynkuuii

51.

52.

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

JHoonpeaenuts Gyukimo 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

53.

54.

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
HEJIOCTAIONINE 3HAYCHUS 110 MOPSIKY 0e3 3amsAThIX | MPOOEIOB)

Tema 2.10. Knacc nuneitnvix ¢pynkyuii

55.

56.

Hoonpeaenuts yukmmoo g(X,y,z)=( -10- -0-0) Tak, urobsl g € L (3amuiuTe 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 OooO0gy

OO ooog

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

MOHOTOHHOU

CaMOJIBOMICTBEHHOM

. T
¢byHkuueit u3 kiacca 0

. T
¢dyHKIMeH U3 kinacca !

s pynxmuu f(X,y,2)=( 1010 0111), onpeneuThb, SIBIAETCS JIX OHA:
JIMHEHOMN

MOHOTOHHOH

CaMOJIBOMICTBEHHOU

. T
¢dbyHKIMeH u3 knacca O

. T
dbyHKIMeH U3 kinacca !

Tema 2.12. Ionnvie cucmemoi

ooooog

Cuctembl PyHKITUH, SIBISIOMIAECS TOTHBIMH:
{v. n}

{- ~}

{'1 V}

{- @I

{'! Vv, /\}



ooooog

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

{'1 /\}

{'! V}

{- &I

{'! Vv, /\}

Mopnyas 11l. Teopusi rpagos

Tema 3.1. Cnocoowt 3a0anusn zpaghos

61.

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

62.

o O O O

63.

o O O O

64.

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 MepecedeHus pedep
SIBIISTIOTCSI €70 BEPUIMHAMMU:

MJIOCKUH Tpad



O JIepeBo
o Jec
MOJTHBIN rpad

o

65. Ecnu MHOXECTBO BepIIMH rpada KOHEYHO, TO rpad Ha3bIBACTCS:
UKITHYECKIM

B3BEIICHHBIM

KOHEYHBIM

oprpadom

0O O O O

66. B HeopueHTHpOBaHHOM Tpade Mocaea0BaTeILHOCTh pedep, B KOTOPOH J1Ba COCETHUX pedpa
UMEIOT OOIIYIO BEPIIMHY HAa3bIBACTCS:

MPOCTOM LETbIO
LIETIBIO
IUKJIMYECKUM MapIIpyToM

o O O O

MapLIpyTOM
Mopayas V. Anredpa Bbicka3biBaHui. AJiredpa npeinKaToB
Tema 4.1. Anzeopa eévickazvieanuii

67. VYka3zarb Ipe/UIo’KeHHUE, HE SBIISIONIEECs BbICKa3bIBAHHEM.
o 7x8=59
o Ilymxun — aBrop pomana «EBrenuit OHerun»
o JIOKUIMBBIN IEHb HUKOTO HE pajyeT

68. VYkazarp mapy, B KOTOPOH BBICKa3bIBaHUS SBJISIOTCS OTPULIAHUSAMH JPYT IPYTa.

o OTBeT Ha BONPOC U3BECTEH TOJILKO OAHOMY CTYIEHTY B rpymie. OTBeTa Ha BOIIPOC HE 3HAET
HUKTO W3 TPYIIIBI

o Bce 4y€TtHble yncia KpaTHBI LIeTHpéM. CYIJ_ICCTByeT 4E€THOE YHCJI0, HC JCIIAIICCCA Ha 4
o I[aHHBIfI TPEYT'OJIbHUK ABJISICTCS OCTPOYT'OJIbHBIM. B naaHoM TPEYTOJIbHUKC €CTh Tynoﬁ yroJia

69. Ilycts BeickaseiBanus A; = By, A, = By, A3 - B3, A; VA,V As, B, AB,, k # [;
k,l =1,2,3, uctuanabl. YTo MOXHO CKa3aTh O BBICKa3bIBaHWUSX By = Ay, B, = A,, B3 =
A3?
o BrIcKa3pIBaHUS TOKHBI
o BEICKa3bIBaHUS HCTHHHEI
o BrIcka3pIBaHUS MOTYT OBITh KaK HCTUHHBIMHU, TaK U JIOKHBIMHU

70. JH® dbopmymsl X - \ <—>Z) MMeeT BU/T
YV(?/\Z)V(Y /\Z)
XV AZ)V(Y AZ)
XV (Y AZ)v(Y AZ)
XV AZ)V(Y AZ)

o

(0]

(0]

(0]

71. KH® dopmymst Z <> (Y > X AZ) umeer BuJ
o (Z V?)/\(Z\/Y)/\(Z \/Y)



o

o

o

(ZVY)A(ZVY)A(Z Vv X)
(ZVY)A(ZVY)A(Z v X)
(ZVY)A(ZVY)A(Z Vv X)

Tema 4.2. Anzebpa npeouxamos

72.

BbIGpaTB JIOXKHO€ BBICKA3bIBAHHUEC, €CJIM U3BCCTHO, UTO BCC HepeMeHHLIe HpI/IHI/IMaIOT
3HayeHusa B R.

o Vxy(lx —y| <3)

73.

OoOoa0

O 0000

\‘
o1

Axy(|x —y| < 3)
vx3y(lx —y| < 3)

Bbl6paTb HNCTUHHBIC BBICKA3bIBAHUS, CCJIM U3BCCTHO, YTO BCC IICPCMCHHBIC IPUHUMAIOT
3HA4YCHUS B R

VXy(COS X # COS Y)

Vx3y(cos X # cos y)

IxVy(cos x # cos y)

IXy(cos X # cos y)

BrInoaHUMBIME SBISIOTCS CIIEAYIONIHE (POPMYIIBI aareOphl MPEIUKaTOB:
AXVYR(X, y) = P(X, )

VzZR(z) <> IXQ(X, y)

P(X) v 32(R(2) > Q(2))

vy(Q(Y) v R(y)) = VXR(x)

VXYR(X, ¥) A ﬁ(t, )

[Tycts Uy u Uy —dopmysnsl anreOpbl MpeIuKaToB, UMEIOIINE CBOOOIHBIC BXOKICHUS
nepeMeHHOH x. BriOpath 10%KHOE yTBEpKICHUE.

o Vx(U;(x) ANUy(x)) = VxU,(x) ANVxU,(x)

76.

o O O O

77.

o O O O

Ax (U, (x) AUy(x)) = FxU;(x) AIxU,(x)
Ax (U, (x) VU, (x)) = AxU;(x) VIxU,(x)

[pusenéunas dopma s popmynst Axy(P(x,y) < (Q(x,y) = R(x,y))) anre6ps
MMpEaANKAaTOB UMECT BU/T

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

[TpenBapénnas nHopmanbsHas Gpopma 1t popmynsl P(y) = VxQ(x,y) — P(y) anredpsl
NPEINKATOB UMEET BH]I

V(P VQ(x,y) AP())
Vx(P()VQ(x,¥)

VX(P()VQ(x,y) AP())
VX(P()VQ(x,y) AP())



7.2.5. 3apanug 1Js oueHKH ¢h)OPMHUPOBAHHOCTH KOMIIETEHIIU
(Haumenosanue OYeHouUHO20 cCpeocmsa)

OIIK-1 Cnoco0eH NpUMEHATL €CTECTBEHHOHAVYHbIE H 00IeNHKEeHePHLIEe 3HAHNUS,
METOAbLI MATEMATHYECCKOI'0 AHAJIN3A M MOJACJTHUPOBAHNS, TEOPETHYECKOr0 U

IKCIICPUMEHTAJIBbHOI'O MCCJICIOBAHUSA B npogbeccnonam,ﬂoii JACATECJIBbHOCTH
(k00 u naumenosanue Komnemenyuu)

OM 3akpbITOro THIIA

3amanue 1

BriGepuTe HECKOIBKO MPaBUIIbHBIX BAPUAHTOB OTBETA.

YkaxuTe, Kakue W3 MPHUBEACHHBIX TEOPETHUKO-MHOXKECTBEHHBIX OIepaluil 061agaroT
CBOMCTBOM KOMMYTaTHBHOCTH.

a) pa3HOCTh

0) oObeTMHEHUE

B) IIepECEUYCHIE

I') CHMMETpHUYECKasi pa3HOCTh

[IpaBunbHBIN OTBET: O, B, T.

3aganue 2

Br16epuTe 01H npaBUIbHBIA BapUAHT OTBETA.

YkaxnTe, Kakoe U3 33JIaHHBIX MHOXKECTB coBIagaeT co MuoxkecTBoM C, ecimm A = {1;2;3}; B
=1{2;3;4;5; C={4}.

a) B

6) A'B

B) AUB

r) ANB

[IpaBuUIBHBIN OTBET: a.

3aganue 3

BriOepure ouH MpaBUIIbHBIN BapUaHT OTBETA.

JlexapToBo npousBezeHre MHOXKecTB A = {1;2} u B = {2;3} umeer Bug
a) {(2,1);(2:2);(3:1);(3;2)}

6) {(1;2);(1,1):(2,1),(2;2)}

B) {(1;2);(1;3):(2;2),(2;3)}

1) {(2;3):(2:2);(3;2);(3:3)}

IIpaBUIIBHBIN OTBET: B.

3aganue 4

Bri6epute 01H npaBUIIbHBIA BapHAHT OTBETA.

CumMMeTpHueckas pa3HOCTb MHOXKECTB A U B coBmagaeT co MHOXECTBOM
a){X: XEAuxEe B}

0) {X: X EA wiu X € B}

B) {X: XEAuX¢€ B}

r){x:x€eAux¢& B}U{X: X €A u X € B}

IIpaBUIIBHBIN OTBET: T.

3aganue 5

Br10epuTe HECKOTBKO MPABUIBLHBIX BAPUAHTOB OTBETA.

Ykaxute, Kakumu cBoiictBamu obnagaet coorsercteue I = (X, Y, G), roe X={a, b, ¢}, Y={I,
2,3}, G={(a,1), (a,3), (b,2), (c,3)}.

a) BCIOJy OIPEACIIEHHOCTh



0) GYHKIIMOHATLHOCTD
B) CIOPBbEKTHUBHOCTH

I') UHbEKTUBHOCTD
[IpaBuibHBIN OTBET: a, B.

3amanue 6
Bri6epuTe HECKOIBKO MPAaBUIBHBIX BAPUAHTOB OTBETA.
Ykaxurte, KakuMu cBoiicTBamu oosiamaet coorBerctBue I' = (X, Y, G), rae X — MHOKECTBO

OKPYXKHOCTEH Ha IIOCKOCTH, Y — MHOXKECTBO LENbIX unces, G={(0OKpyXHOCTb, €€ JITNHA)} .

a) BCIOZLY OIPEIeTICHHOCTh
0) GOYHKIIMOHATLHOCTD

B) CIOPBbEKTHUBHOCTH

I') UHbEKTUBHOCTD
[IpaBunbHBIN OTBET: a, 0.

3amanne 7
Bri6epuTe 01H npaBUIbHBIA BapUAHT OTBETA.
YkaxuTe, KaKUM CBOMCTBOM 0OJajaer oTHomeHue @ Ha A, tne A= P(U), U — MHOXKeCTBO

TOUeK TockocTH, A ¢ B < A N B =0.

paBHa

a) pe(hJIEeKCUBHOCTh

0) anTHpe(PICKCUBHOCTh
B) CHMMETPUYHOCTh

I') aHTUCUMMETPUYHOCTh
1) TPAaH3UTUBHOCTb
[IpaBUIIBHBIN OTBET: B.

3ananue 8
Bribepute o11H npaBUIILHBIA BapHAHT OTBETA.
MOoOIIHOCTE MHOXKECTBA BCEX MOIMHOKECTB JAHHOI'O MHOYKECTBA, UMEIOIIETO N DJIEMEHTOB,

a) 2"

0) n!

B) n"

r)n" 1

[IpaBuibHBIN OTBET: a.

3aganue 9
Bribepute oH paBUIILHBIA BapHAHT OTBETA.
VYkaxuTe, CKOJIBKO Pa3IMYHBIX JBY3HAYHBIX YHCET MOXKHO 3aIucaTh ¢ MoMoIbio mudp 1, 2,

3,4, 5, 6, ecntu nudpsl B 9UCIIE HE TOJDKHBI TOBTOPSATHCS.

a) 10
0) 60
B) 20
r) 30
IIpaBUIIBHBIN OTBET: T.

3ananue 10
Bri6epute o1H npaBUIIbHBIA BapHAHT OTBETA.
VYkaxure, CKOJBKUMH crocobdamu rpymnmny u3 17 yyamuxcs MOXHO pas3JeuTh Ha 2

MOATPYIIIBI TAaK, YTOOBI B OJTHOM M3 HUX OBLIO 5 YEJIOBEK, a B Ipyroi — 12.

a) 60
0) 85



B) 6188
r) 6185
[IpaBuibHBIN OTBET: B.

OM o0TKpBITOro THIIA

Samanue 11

Jaubl yHuBepcanbHoe MHOXKecTBO U={1,2,3,4,5,6,7} u B Hem nonmuoxxkectBa A={X| X< 5},
B={2,4,5,6}. Haiimute maOXecTBO A U B.

[TpaBunbHbit oTBeT: {1,2,3,4,5,6}.

3anganue 12
Vka3ars MOIIHOCTE MHOkecTBA A U B, eciu |A| = 10, |B| = 7,|ANn B| = 3.
[IpaBuibHbIil OoTBET: 14.

3amanue 13
Haiinure muokectBo AAB, eciu A = {1,2}, B = {3,4,5}.
[TpaBwibnei oTBeT: {1, 2, 3,4, 5}.

3ananue 14

Arnsiercs mu coorBerctBue I'=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3,4, 5 }, G={(a,2),
(c,1), (d,5), (c,3)}, uHBEKTUBHBIM?

[IpaBUIIBHBIN OTBET: ABIAETCS.

3amanue 15

SAsnserca mu coorBerctBUe ['=(X, Y, G), rne X={a, b, c, d}, Y={1, 2, 3}, G={(a,1), (b,1),
(c,3), (b,2)} byHkUHMOHATBHBIM?

[IpaBuIbHBIN OTBET: HE SBIIAETCS.

3ananue 16

SAnserca mu coorBercTBUE ['=(X, Y, G), rae X={MHOXeCTBO KpPyroB Ha IUIOCKOCTH},
Y={MHO0XeCTBO TOUeK MI0CKOCTH }, G={(KpyT, €ro LeHTp) } CIOPHEKTUBHHIM?

[IpaBHUIIBHBIN OTBET: SABIAETCS.

3ananue 17

SBnsercs ma cootercTBre I'=(X, Y, G), rie X=(0, +0), Y=[-1, 1], G={(X, Y): X<y?} Bcroay
ONpeIeTICHHBIM?

[IpaBHUIIBHBIN OTBET: HE SIBISAETCS.

3ananue 18

BepHo 11, 4To OTHOIIEHHE @ HA A, Tie A - MHOXKECTBO OKPYXHOCTEH Ha IUIOCKOCTH, X @ Y
<X Kacaercs y, 00a1aeT cBOHCTBOM pedieKCUBHOCTU?

[IpaBUIIBHBIN OTBET: HEBEPHO.

3ananue 19

BepHo 51, 4uTo oTHOIIEHNE @ HA A, rie A — MHOXECTBO MPSAMBIX B IPOCTPAHCTBE, X ¢ Y <X
U Y UIMEIOT XOTsI OBl 0JIHY OOIIYIO TOUKY, 00J1a/1aeT CBOUCTBOM CUMMETPUYHOCTH?

[IpaBHUIBHBIN OTBET: BEPHO.

3ananue 20
BepHo 11, uTO OTHOWIEHHE @ HA A, Tie A= R, X ¢ Yy <>x? + y? = 1, obnanaer cBoicTBOM
TPaH3UTUBHOCTHU?



[IpaBUIIBHBIN OTBET: HEBEPHO.

3amanue 21

3anuiuTe, CKOJIbKO Pa3IMnYHbIX MOJAMHOXKECTB U3 TPEX AIEMEHTOB UMEET MHOKeCcTBO A={1,
2,3,4,5}?

[IpaBunbHbIi oTBET: 10.

3ananue 22

B ¢yr6onbHO# koManne 11 yenoBek. HeoOxomumo BeIOpaTh KamuTaHa UM €ro 3aMECTUTEIIS.
CKOJIBKUMH CIIOCOOaMH 3TO MOXKHO C/IeNaTh?

[IpaBuibasblii otBeT: 110.

3aganue 23

[Ipu onpoce 13 4denoBek, KaKIbli U3 KOTOPBIX 3HAET MO KpailHEeld Mepe OJMH MHOCTPAHHBIM
SI3BIK, BBISICHUIOCH, 4YTO 10 4yenoBeK 3HAIOT aHTJIMMCKHUM SA3BIK, 7 — HEMEIKUHM, 6 — UCHAHCKUH, 5 —
AHTJIMMUCKUHA M HEMEUKHH, 4 — aHTIMACKUHA W WCIAHCKHUM, 3 — HeMelKUH M ucrnaHckuii. CKOJIbKO
YEJIOBEK 3HAIOT BCE TPH sI3bIKA?

[IpaBuiabHBIN OTBET: 2.

3ananue 24

CKOJNBKMMH CITIOCOOaMU MOYKHO pPa3feiuTh S5 pa3IMYHBIX KapaHIalled MEXIy IBYyMS
IIKOJILHUKAMU TaK, YTOOBI Y Ka)K10T0 ObLT XOTs1 ObI OJTMH KapaHaaI?

[IpaBuibablii oTBeT: 30.

3aganue 25

W3 xononel B 36 kapT Hayra 6e3 BO3BpallleHUs BBIHUMAIOT 110 OHOM KapTe 3 pa3a. CKoIbKO
CYIIECTBYET Pa3IMYHBIX CIIOCOOOB MOTyUEHHsSI TPEX KapT, CPEIN KOTOPHIX Ha MEPBBIX IBYX MECTAX —
OyOHBI, a Ha TPEThEM — ITUKU?

[IpaBuibHbII OTBET: 648.

3amganue 26

CKOJIBKO CYIIECTBYET PAa3JIMYHbIX MSATU3HAYHBIX YUCEN, KOTOPbIe HAaUMHAIOTCS POt «2» u
3aKaH4YMBarOTCs LUPPoil «4», ecnu ucnoab3yroTes uudpsr 1, 2, 3, 4, 5?

IIpaBunbHbI OTBET: 125.

3ananue 27

CKOJBKUMH cTIOCO0AaMU MOKHO NTEPECTABUTH OYKBBI CJIOBA «IIEPEMETY TaK, YTOOBI TPH OYKBBI
«&» He UK noapsn?

[IpaBuneHeI oTBET: 720.

3amganue 28
YKa)kuTe KOJTMYECTBO HYJIEBBIX 3HAYCHHIT OyneBoil pyrkun & ~¥) TEVY)

[IpaBunpHBIN OTBET: 4.

3anauune 29
YKaKuTe KOJMYECTBO HAOOPOB 3HAYCHHWM TEPEMEHHBIX, Ha KOTOpPHIX OyneBa (YHKIUS

&9+ —zr) NPUHUMAET 3Ha4YeHue 1.
[IpaBuibHbIN OTBET: 1.

3ananue 30
3anuimTe BEKTOP-CTPOKY 3HaucHmit OymeBoit ¢ymkiuu h(X, y) = fi(x, fa(y, X, y), X),
sBIsTtOIIelcs cynepnosunueit pynkiuit fr u f2, ecom f1=(1001 0111), f,=(0110 1011).



[IpaBunbHubIit otBeT: (1011).

3amanue 31
VYkaxure GUKTHBHBIC TepeMeHHbIe it OyaeBoi ¢pyukuuu f(X,y,2)=(1011 1011).
IIpaBUIBHBIN OTBET: X.

3ananue 32
VYkakuTe CyIIeCTBCHHbIC TepeMeHHbie st OyiaeBoi ¢pyukuuu f(X,y,z)=(1111 0101).
[IpaBuibHBIN OTBET: X, Z.

3aganue 33

YKaKATEe KOJUYECTBO JJIEMEHTApHBIX KOHBIOHKIMH, Bxoasmux B CIHHD ¢yHkmuun
f(x,y,z)=( 1001 0111).

IIpaBuiIbHBINA OTBET: 3.

3ananue 34
VYKakuTe KOJIUYECTBO OJIIEMEHTAPHBIX IU3BIOHKIMKA, BXxomsmux B CKH® ¢ynkuun
f(x,y,z)=(0101 1000).

[IpaBunbpHBIN OTBET: 5.

3aganue 35
Bxomut mu B CKH® dynkuuu f(X,y,z)=(01010110) snementapHas qu3blOHKIUSA XVYVZ?
IIpaBUIIBHBIN OTBET: BXOJUT.

3amanue 36
Bxomut mu B CAH® dynkuuu f(X,y,z)=(11010100) snemeHTapHast KOHBIOHKIUS XYZ?
[IpaBUIBHBIN OTBET: HE BXOJUT.

3amanue 37

Hoonpenenute ¢pyukiuio f(X,y,z)=(-0-01---) Tak, 4T0OBI OHA CTaJla MOHOTOHHOM (3aITHIITKTE
BCE HEIOCTAIOIINE 3HAYEHUS 110 OPAJKY 03 3alsThIX U IPOOEIIOB).

IIpaBuibHasblii otBeT: 00111.

3ananue 38

Hoonpenenure ¢pynkimo  f(X,y,z)=(-1-0-1-0) Tak, 4yToOBI OHa cTaja CaMOJBOWCTBEHHOMN
(3amuInmTe BCe HEIOCTAIOIINE 3HAUCHHS 110 TIOPSAKY 0€3 3aIAThIX U POOETIOB).

[IpaBunbublit otBet: 1010.

3amganue 39

Hoomnpenenure GyHKuo g(X,y,z)=(-10--0-0) Tak, uToObl OHa cTana JUHEHHON (3amUIINTe
BCE HE/IOCTAIOIINE 3HAYEHUS TI0 MOPAKY 03 3amsThIX U MPOOEIIoB).

[IpaBunbabi otBeT: 0111.

3ananue 40
3anumuTe MaTPHIly CMEKHOCTH H300paKEHHOTO Ha PUCYHKe Tpada.

1 2




[IpaBuibHBIN OTBET:

coor
(N R = R
N =)
oo oo

3ananue 41
Kak B rpade Ha3bpIBaeTcst MapuIpyT, B KOTOPOM HavyallbHasl U KOHEUHAs! BEPIIMHbBI COBIAal0T?
[IpaBuibHBINA OTBET: HUKIWYECKUA MAPLIPYT.

3ananue 42
Kaxk Ha3pIBaeTcs UKJI, COAepIKaluii Bce pedpa rpada?
IIpaBUIIBHBIN OTBET: 3UJIEPOB LIUKIL.

3amanue 43

Kak Ha3biBaeTcs rpad, KOTOPbIi MOKET ObITh H300pa)KeH Ha IJIOCKOCTH TaK, YTOOBI OOIIMMH
TOYKAMH €ro pedep SBISLTUCH TOJIBKO BEPITHHBI?

[IpaBWIIbHBIN OTBET: IUIAHAPHBIN Tpad.

3amanue 44
Kak Ha3wpIBaeTCs CBSA3HBIM HEOPUSHTHPOBAHHBIN Tpad), HE COMEPIKANTUI IIUKIOB?
[IpaBUIIBHBINA OTBET: IEPEBO.

3aganue 45
Kak B rpade Ha3pIBaeTcs MapuIpyT, B KOTOPOM HET MOBTOPSIOIIUXCS pedep?
[IpaBUIIBHBINA OTBET: LIEMb.

3ananue 46
Kaxk Ha3piBaeTCst HECBSI3HBINM HEOPUEHTUPOBAHHBIN Tpad, HE coAepIKAITUI ITUKIIOB?
IIpaBUIBHBIN OTBET: JIEC.

3ananue 47
Kak naszwiBaercs rpad, pedbpam KOTOPOTo MOCTaBICHBI B COOTBETCTBHE YUCIOBbIE 3HAUCHUS?
[IpaBUNBHBIN OTBET: B3BEIICHHBIN Ipad.

3ananue 48
Kak Ha3pIBaeTcs BepiiMHa rpada, He HHIUIEHTHAs HU OHOMY pedpy?
[IpaBHUIBHBIN OTBET: N30JIMPOBAHHAS BEPIIMHA.

3ananue 49
3anummre KoJIu4ecTBo pedep noiHoro rpada c 20 BepuimHaMu.
[IpaBuneHet oTBET: 190.

3ananue 50

Kak HazbIBaeTcss HEOPUEHTHUPOBAHHBIN rpad Oe3 meresb U KpaTHBIX pedep, B KOTOPOM Bce
BEPIIMHBI UMEIOT OJIHY U TY K€ CTEIIECHb?

[TpaBUIBHBIN OTBET: PETYISAPHBINA rpad.

3amanue 51
OnpesienuTe 3HAYeHHe MCTHHHOCTH BbIcKaseiBausa Vqpax(x? +px +q =0), ecin
U3BECTHO, YTO BCE NIEPEMEHHBIE IPUHUMAIOT 3HaueHus B R. OTBeT 060CcHYyiiTE.



[IpaBunbHBIA OTBeT: BbICKa3biBaHUE SBISIETCA JIOKHBIM, TaK KakK CYIIECTBYIOT TaKHE
3HAYEHUSI P U (¢, NPHU KOTOPBIX IOJYyYAECTCS YpPaBHEHUE, HE MUMEIONIEE ACHCTBUTEIBHBIX KOpPHEU
(Hanpumep, p = q = 1).

3amanue 52

Onpenenute, sBisercs nu npeaukar P(x) = (|x+1|<2) cieacreuem mpemukara Q(x) =
(x>4), a npenukat Q(x) — cineacreueM npeankara P(Xx), eciiv MpeauKaThl 3a1aHbl Ha MHOKECTBE R.
OtBet 00ocHYyIiTE.

[paBuibHBIE OTBeT: MHOXECTBO HMCTHHHOCTH Tmpemukara P(x) mnpencraiser coboi
uarepan (-3;1). MHoxecTBO ucTHHHOCTH Tpenukara Q(x) mpexacraBiser coOoit ayu (4; ).
[TockoJIbKY HU OJTHO M3 YKa3aHHBIX MHOKECTB HE SIBJISICTCS YaCThIO IPYTrOro, HA OJMH U3 MPEAUKATOB
P(x) u Q(x) He ABISETCS CIEACTBUEM JPYTOTO.

3agaHue 53

Omnpenenure, BbIMOJHMMA J  (hopmyria ny(P (x,y) AP(x, x)) Ha KaKOM-HHOY/b
MHOkecTBe. OTBET 000CHYHTE.

[MpaBunbHbIi oTBeT: IIpeanonoxuM, 4To 3amaHHas (HOpMysia BBIIOJIHAMA HA HEKOTOPOM
MHOxecTBe M. Torma mpu moacTaHOBKE B Heé HeKOTOporo mpeaukara P(x,y), 3agaHHoro Ha M,
dopMyia mpeBpaiaeTcsi B UCTHHHOE BBICKA3bIBaHHE. JTO O3HAYAET, YTO INpH JOOBIX a,b € M
P(a,b) =1, a P(a,a) = 0. Ho MBI MOxeM BbiOpaTh a = b, Torma mnonyuum, uro P(a,a) = 1.
[TonyueHHOE MPOTHBOPEUHE MOKA3bIBAET, YTO HaIlla (OpMylia HE SBJISIETCS BBIMOJHMUMOW HU Ha
KaKOM MHOKECTBE.

3ananue 54

Onpenenure, sBisSETCs U 001Ie3HaunMOi Gopmyna IxQ(x) — VxQ(x). OrBer obocHyiiTe.

[TpaBusnbHbIi oTBeT: [Ipeanonoxum, 4ro 3ananHas GopMyia He sSBIsSETCS OOIIE3HAYNMOM.
DT0 03HAUACT, YTO CYNIECTBYET Takoi mpeaukat Q (x), 3aJaHHbI HA HEKOTOPOM MHOXeCTBE M, 4TO
MOJICTAHOBKA ero B (opmyny oOpamiaer €€ B JI0O)KHOE BbICKasbiBaHue. OTCIOJ]a BBITEKAET, UTO
IxQ(x) =1, a VxQ(x) = 0. Ho Torma IxQ(x) =0, a VxQ(x) = 1. TlepBoe M3 MOITYYECHHBIX
paBeHcTB o3Hauaet, uro Q(a) = 0 mis Bcex aeM. U3 Broporo paBeHcTBa BhITeKaeT, uto Q(a) = 1
s Bcex aeM. TlonydeHHOE TPOTHBOPEYHME JOKA3bIBACT, YTO HAIlE MPEINOJIOKEHHE OBLIO
HeBepHbIM. TakuM 00pazom, 3aaHHass opMyJia SBISETCS 0OIE3HAYUMON.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Cemectp 2
Ne
n/n Bonpocsl k 3a4eTy
1 |Kakwue onepanuu HaJ MHOKECTBAMHU BaM U3BECTHBI?
2 |[KakoBbI cBOMCTBA omepanuii 00beJMHEHHS] U IePEeCeUCHHUS ?
3 |Kak hopmynupyroTcs npasuia e Moprana?
4  [Yro takoe coorBeTcTBUE? Kakne BUbI COOTBETCTBUI BaM U3BECTHBI?
5 [Yro Takoe oTobpakenue? Kakue mpuMepsl 0TOOpakeHNE BBl MOKETE IIPUBECTH?
Kak onpenensiercst cuéTHoe MHOKecTBO? Kakue npruMepsl C4ETHBIX MHOKECTB BaM
6 M3BECTHBI?
7 [KakoBbI cBOMCTBA CUETHBIX MHOYKECTB?
Kak omnpenensiroTcs SKBUBajeHTHBIE MHOKecTBa? Kak ¢opmymupyercst reopema Kanropa-
8 bepuireiina? YTo Takoe MOIHOCTh MHOXeCTBA?
Kak onpeneisitoTcss MHOXKECTBa MOLUTHOCTH KOHTHHYYMa? Kakue nprumepsl MHOXKECTB
MOIITHOCTH KOHTUHYYMa BaM M3BECTHBI?
10 [Kak cpaBHMBarOTCSI MOITHOCTH MHOYKECTB?
UeMy paBHA MOITHOCTh OOBbEAMHEHUS KOHEYHBIX MHOXKECTB (IIpaBmIIO CiiokeHus)? Kak
11 |[BBIUUCIIAETCS MOLIHOCTH JIEKapTOBA MPOU3BEICHHSI KOHEUHBIX MHOXKECTB (IIPABUJIIO
MPON3BENCHNUS)?
Kak onpenensitorcss OuHapHble oTHOIIEeHUA? Kakue npumepbl OMHAapHBIX OTHOLIEHUH BaM
12 M3BECTHBI?
13 |KakoBbl cBOIiCTBAa OMHAPHBIX OTHOIIEHUI?
14 |Kak ¢opMynupyercss NpUHIMI BKIIOYEHUS U UCKIIOUYEHUS ?
15 |Kak ompezensieTcst 94uciio MOAMHOXKECTB KOHEYHOTO MHOKECTBA?
16 Kak onpenensieTcst 4ucio nepecTaHoBOK 0e3 MOBTOPEHUH 3JIEMEHTOB KOHEUHOTO
MHOXecTBa?
17 Kak ompenensiercst Yuciio NepecTaHOBOK C IOBTOPEHUSIMH 3JIEMEHTOB KOHEUHOTO
MHOXecTBa?
18 |Kak BBIUMCIISETCS YUCIIO pa3MeleH!i 6e3 MOBTOpeHUi?
19 |Kak BBIUMCIISETCS YUCIIO Pa3MENISHHI C TIOBTOPCHUSIMU ?
20 [Kak Bpramcisiercst 9uciio coueTanuii 6e3 MOBTOPEHUH?
21 [Kak BblUnCIsI€TCS YUCIIO COUYETAaHU C TTOBTOPEHUSIMU?
22 [KakoBa ¢opmyna 6uHoma Herorona?
23 |Kak 3ammchIBaeTCs MOJTMHOMUAIBHAS Gopmyra?
24 [KakoBbI cBoiicTBa OMHOMHATBHBIX K03 HineHToB?
25 Kak onpenensiercst OyneBa ¢pynkuusa? Kakue snemeHTapHbie 0yieBbl QYHKINN BaM
M3BECTHBI?
26 Kak onpenenstores hopmyisl, moadopmyisr? Kakue hopMyssl Ha3bIBalOTCS
SKBUBAJICHTHBIMH?
27 [KakoBbI cBO¥CTBA DIIEMEHTAPHBIX OYIIEBBIX (QYHKIIHNA?
28 [Uro Ttakoe nBoiictBeHHas GyHKIMs? B 4éM CyTh mpUHIMITA ABOHCTBEHHOCTH ?
29 [Kak onpenenstorest JIHO u KHD?
30 [Yro Ttakoe CJJTH® u CKH®D?




Bomnpocel k 3a4ety

n/n
31 |KakoB anroputm nepexoja ot KH® x IHD?
32 [KakoB anropurm nepexoxa or JTH® x KHD?
33 [KakoB anroputm nepexoxa or IH® x CAHD?
34 |KakoB anroputm nepexoja or KH® k CKHO?
35 |Kak ocymiecTBisercs: pa3oxkeHne 0yaeBbIX QYHKIUHN 10 IEPEMEHHBIM?
36 |Kak onpenensioTcsi TYMHKOBasi, MUHUMaJIbHas U cokpaiienHas JJHD?
37 [Kak nmonyuaercs cokpaménnas JJH® nz C/IHD?
38 [Kak mosrydaercst munumanibHas JIH® ¢ momornipio marpuiisl KBaitHa?
39 |Kak nomnyudaercss MunumanibHasg JIH® ¢ nomomnipio kapt Kapuo?
40 [Kak nomyyaercs munumanbHasi KH® ¢ nmomomisio kapt Kapuo?
41 [Yro Takoe nosHble cuctembl? Kakue npumepbl NOTHBIX CUCTEM BaM U3BECTHBI?
47 Kak onpenenstoTcs 3aMKHYTbIE Kilacchl OyneBbIxX (pyHKUu? Kak 000cHOBBIBaeTCs
BaMKHYTOCTb KJIacCOB (yHKIMH, coxpansiromux 0, u pyHKImii, coxpanstonmx 1?
43 Kak onpenensiercs Kiacc caMoABOMCTBEHHBIX GyHKUM? Kak noka3piBaercs ero
3aMKHYTOCTB?
44 |Kak ompenesnsercs Kj1acC MOHOTOHHBIX QyHKIuMii? Kak 060CHOBBIBAETCS €ro 3aMKHYTOCTb?
45 Yo TAKOE [0JIMHOM Kerankuna? Kak popmynupyercst Teopema 0 NpecTaBUMOCTH
OyseBoii GyHKIMHU B BUJE moyimHOMa JKerajnkuHa?
46 |KakoBbl ciocoObl noxydeHus noiauuoma JKerankuna?
47 Uro Takoe rpa¢? Kak onpenenstorcss OpMeHTUPOBAHHBIM U HEOPUEHTUPOBAHHBIN Tpadbi?
Kak onpenensirorcst MynsTurpad, ncesnorpad, B3BeneHHbIH rpag?
48 Kak onpenesistoTcs MOHATUS CMEXHOCTH U HHIIMAEHTHOCTH? Kak onpenenstores: cTeneHu
BepiurH rpaga?
49 [YT0 Takoe MapuIpyThl, LIETIH, [IUKIIbI?
50 [Kak onpenensiercs nzomopdusm rpago?
51 [Kak onpenenstoTcst MaTpuIla CMEKHOCTH, MAaTPHIIA HHITMICHTHOCTH, CIIUCOK CMEKHOCTH?
52 [Uro Takoe mosHbIN rpad?
53 [Uro Takoe nBynOIBHBIN rpad?
54 [KakoBbI cBoiicTBa cTeneHeil BepiuH rpada?
55 |Kakue onepanuu Haj rpadaMu BaM U3BECTHBI?
56 |Kak onpenensioTcs cBsi3Hble rpadbl, CUIBHO CBSI3HBIE rpadbl?
57 [Uro Takoe 0THOCTOPOHHSS CBA3HOCTB U cllabasi CBI3HOCTh?
58 [Kak onpenenstoTcst tuamerp, paauyc v HeHTp rpada?
59 [Kak onpenensroTcst cBOOOIHBIC nepeBbs? UTo Takoe jec?
60 [Kakwe ycnoBus HEOOXOAUMBI M IOCTATOYHBI JIJIsl TOTO, YTOOKI Tpad) SBISIICS IEPEBOM?
61 [Kak onpenensitoTcsi opueHTHPOBAHHBIC IepeBbsi? KakoBbI HX cBOHCTBA?
62 [Kax onpenenstorcs niuanapusle rpagsr? KakoBo He00X0AMMOE YCIOBHE TIIAHAPHOCTH ?
63 [Kakue cBoiicTBa miuaHapHbIX rpad)0B BaM U3BECTHHI?
64 [Uro Takoe dittepoBsI rpadpI?
65 [Kak onpenensitoTcsi raMuIIbTOHOBBI TpadbI?
66 [Uro Takoe Bbicka3piBaHue? Kakue onepanyy HaJl BBICKa3bIBAHUSIMUA BaM M3BECTHBI?
67 Kak ompenensiercst popmya anreOpsl BbICKa3bIBaHH? KakoBbI OCHOBHBIE
HKBMBAJIEHTHOCTH ajreOps! BeIcka3biBaHM? Kak popMynupyercs 3akoH 1BOMCTBEHHOCTH?
68 [Kak onpenensercsa npeaukar? Kakue npumepsl MpeIuKaToOB BaM U3BECTHBI?
69 [Kak onpenenstoTcst Jornueckue U KBaHTOPHBIE ONEPAIMK HAJ MTPpEeIUKaTaMu?
70 |Kak onpenenstorcst popmysibl Joruku npeaukaton? Kakue Buipl GopMyll BaM U3BECTHBI?




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHust
Cemectp . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOUHOI
aTTecTanuu
2 3auer (110 Or11eHKa «3a4TEeHO» CTaBUTCS MIPH Habope
«3aUTCHO»
HAaKOIIUTEILHOMY oT 55 10 100 UTOroBBIX OAJIIOB.
pEUTHHTY) OneHka «He 3a4TeHO» CTaBUTCA MPH

«HE 3a4YTCHO»

Habope MeHee 55 UTOTrOBBIX OAJIIOB.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yuyeOHHUK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- TI'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK)
n/n MeToauYecKoe mocoomue, M3IAHUA ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b5C
1 | IO.II. lleBenen [IpukiagHpie BOPOCHI JUCKPETHOM Y4eOHoe nmocodue 2018 OBbC «Jlanb»
MaTEMAaTHKHU
2 H. A. Cenosa JluckpeTHasi MaTeMaThkKa Y4yebHoe mocodue 2018 9BC “IPRbooks”
3 | P.I1. lenenesa [u mp.] Maremartuka Y4ebHoe mocobue 2018 OBC “IPRbooks”
4 | C. ®. Koxyxos, I1. U. COopHUK 3a/1a4 IO TUCKPETHOM MaTeMaTuke | YdyeOHoe mocodue 2018 OBbC «Jlanb»
CoBepTKOB
5 | IO0.II. llleBenen JluckperHast MmaremMaTrka YuebHoe nocobue 2018 OBbC «Jlanby
6 | O. M. llertsapesa [u ap.] MareMaTtuka B IpuMepax U 3ajadax Y4eOHoe nmocodue 2017 9bC
“ZNANIUM.COM”
7 | B.W. Uromun Matematuueckas JOTuKa Y4eOHoe mocodue 2022 3BC
“ZNANIUM.COM”
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KosmuectBo B
Neo nocoodue, yuedHo- TI'on HAY4YHOM
ABTOpBI, COCTABUTEIH 3aryiaBue (3aroJioBoK)
n/m MeTOoAuYEeCKoe mocooue, u3JaHus ouodanorTeke /
NPaKTHKYM, Ap.) HaunmenoBanue 36C
8 | B. ®. 3onoryxuH [u jp.] JluckperHas MaTemaTHKa Y4eOHuK 2016 OBC “IPRbooks”
9 | A. H. Cecexnn DJIeMEHTBI TUCKPETHON MaTeMaTHKA VYdebHoe mocobue 2015 OBC “IPRbooks”
10 | FO. Il IleBenes, JI. A. COopHUK 3a/1a4 1O AUCKPETHOU Y4eOHoe mocobue 2013 OBbC «Jlanb»
ITncapenko, M. 1O. MaTeMaTuKe: (IS MPaKT. 3aHATUH B
[IeBeneB rpymnmnax)
11 | U. A. Manbies JluckpeTHass MaTeMaTHKa YdebHOe mocobue 2011 ObC «Jlaub»
12 | B. 1. KonsuioB Kypc IuckpeTHON MaTeMaTUKU VYuebHoe nocobue 2011 9BC «Jlanb»




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- T'on HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK)
n/n MeToauYecKoe nmocoomue, M3IAHUA ouoaunortexe /
NPAaKTHUKYM, Ap.) HaumenoBanue 36C
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bapanckuit, B. B. Pacun




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

cHCTEM
OBC «Jlauby:
OBC "ZNANIUM.COM";
3BC “IPRbooks”.

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

[
Ne Hanvenosamie TIO PexBU3HMTHI AoroBopa
n/n (n1ata, HOMep, CPOK JelCTBHS)
1 Windows beccpouno
2 Office Standart Bbeccpouno

8.5. Onucanne MaTepHaJbHO-TEXHUYECKO
0o0pa3oBaTe/IbHOIO NMpouecca Mo AMCHUIIHHE

0a3pl, HeOOXOAUMOM ISl OCYLIeCTBJICHHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB [IJIs1 IPOBEAeHHS

/0 | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIeHUI 1JIs1 CAMOCTOATEIbHOMI

paboThl o0y4yaoummxcs (HoMep ayJAUTOPHH)

IlepevyeHb OCHOBHOTO 060pPYA0BAHUS

YyeOHast ayTUTOPHSI U IPOBEICHUS
71a00paTOPHBIX padoT.

YyeOHast ayTuTOPHsI U IPOBEICHUS
3aHATUHN JEKIIMOHHOTO THIIA.

YyeOHast ayTuTOPHsI U IPOBEICHUS
3aHATUI CEMUHAPCKOTO TUIIA.

VYyeOHas aynuTopus 1Jig KypcoBOTO

1 | npoexkTHpoBaHUS (BBIMOJIHEHUS KYPCOBBIX
pabor).

VYyeOHast ayTUuTOpHsL UI IPOBEIECHUS
TPYIIOBBIX W WHIWBUIYaTbHBIX
KOHCYJIbTALIU M.

YyeOHast ayTuTOPHsI VT IPOBEICHUS
3aHATUH TEKYIEro KOHTPOJIS U
npomexxyrouHoi arrecranmu (YJIK-305).

Muxkpokommberorep  (Raspberri  Pi - 3),
kommytatop (D-Link), cTton yueHuueckuii,
CTOJI KOMITBIOTEPHBI, TAPTHl YICHUYECKHE,
CTYJIbsI, TOCKa ayJUTOpHAsI (MEIoBasi)

Aynuropusa nmenu Esrenns Buktoposuua
ITorockyena.

VYueOHast ayTUuTOpHs VI IPOBEICHUS
3aHATUH JICKUMOHHOTO THIIA.

VYyeOHast ayTUuTOpHs VI IPOBEICHUS
3aHATUI CEMUHAPCKOTO TUIIA.

VYyeOHast ayTUuTOpHs U1 KypCOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX
pabor).

VYyeOHast aynuTopus AJis IPOBEICHUS
TPYIIOBBIX U UHIMBUAYaTbHBIX
KOHCYJIbTAINH.

Crosibl y4eHHUUECKUE IBYXMECTHBIE,
CTYJIbsl, CTOJI IIPEINOIaBaTEIbCKUM, TOCKA
ayauTopHas (MeoBasi)




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

YueOHast ayIUTOpHUs IJIsl TIPOBEICHHS
3aHITHIA TEKYIIET0 KOHTPOJIS U
npomexyrounoii arrectarun (YJIK-411).

Y4yeOHast ayTuTopus AJisk TPOBEICHUS
3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas
ayJUTOPUS JJIsI TPOBEICHUS 3aHATUI
CEMHUHApPCKOro Tuna. Y4yeOHas ayuTopus AJis
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs s
MIPOBEJICHUS TPYIIIOBBIX ¥ HHIUBUYaThHBIX
KOHCYJIbTalMi. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexxyrouHoit arrecranuu (YJIK-310).

CToJbl YYCHHUECKHE IBYXMECTHBIC
(MOHOOJIOK), CTOJI MPEIOIaBaTeIbCKUH,
CTYJbA, JI0CKA ayAUTOpHAs! (MEJIOBast)

Y4eOHast ayTuTOpHs AJIsI TPOBEICHUS
3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas
ayJIUTOPUS JJIsI IPOBEICHUS 3aHATUI
CEMHUHAPCKOro TUMNa. Y4yeOHas ayTuTopus AJis
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs IS
MIPOBEJICHUS TPYIOBBIX ¥ HHIUBHTYyTbHBIX
KOHCYJIbTalMi. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATHI TEKYIIer0 KOHTPOJIS 1
npomexxyrouHoit arrecranuu (YJIK-413).

CToJIbl YYCHHUYECKUE JIBYXMECTHBIC
(MOHOOJIOK), CTOJI MPEIOIaBaTeIIbCKUT,
CTYJIbS, TOCKA ayAUTOpHAas (MeJoBasi),
IPOCKTOP

Y4yeOHast ayTuTOpus JJIsT TPOBEICHUS
3aHITHI JIEKIIMOHHOTO THMA. Y4yeOHas
ayJIUTOPUS JJIs TPOBEICHUS 3aHATUI
CEMHUHAPCKOTo TUNa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX pa0oT). YueOHas ayAuTOpHs IS
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUYaTHbHBIX
KOHCYJIbTalMi. YueOHas ayuTopus AJs
MIPOBEJICHUS 3aHATHI TEKYIIer0 KOHTPOJIS U
npomexxyrounoit arrectarmu (YJIK-418).

CToJIbl YYCHUYECCKHE IBYXMECTHBIC
(MOHOOTIOK), TOCKa ayAUTOpHAs 3-X
CEKIIMOHHas (MeJIoBasi), CTOJ
NPEIoIaBaTeIbCKUH, CTYIIbsI, TPOSKTOP
Acer

[Tomenenue 17151 CaMOCTOSITENILHOM pabOTHI
obyuaromuxcs (I'-401).

CTOJIBI, CTYJIbS, KOMITBIOTEPHI




		2023-07-28T10:35:17+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




