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1. Ilesb ocBOCHHMS TUCHUTITIHHBI

Lenb ocBOGHMS AUCHUIUIMHBI — (OPMHUPOBAHHE Yy CTYICHTOB HABBIKOB JIOTUYECKOTO
MBIIUICHNAS U YMEHUS MIPUMEHSAThH aNlapaT COBPEMEHHOM NUCKPETHONM MAaTE€MaTHKU IPHU PELICHUH
MPUKIAAHBIX 337a4.

2. Mecto aucunniimasl B ctpykrype OIIOII BO

JIMCUMIUTUHBL ¥ IPAKTUKH, HA OCBOCHUHU KOTOPBIX Oa3upyeTcs naHHas nuciuIuimHa: OCHOBBI
IPOrpaMMHUPOBAHUS.

JIMCIUTIIMHBI U TIPAKTHUKH, U1 KOTOPBIX OCBOCHHME JTAHHOMW JMCIUIUITMHBI HEOOXOAMMO Kak
npeamecTpytonee: TEeXHOIOTHH U CPEACTBA KOHCTPYHMPOBAHHUS MPOTPAMMHOTO 0OecredeHHUs,

Bricmas MmaTemaTuka.

3. Ilnanupyembie pe3yJabTaThl 00y4eHHsI

(KO ¥ HAMMEHOBAHUE)

(KOJ 1 HAMMEHOBAHME)

dopMupyembie U HNuaukaTopsl
KOHTPOJIMpYyeMble AOCTHKEHUSI I[lnanupyemble pe3yabTaThl
KOMIIETEeHIIM U KOMIIeTeHI Uil 0o0y4eHust

OIIK-1 Coocoben

OIIK-1.1 35aeT OCHOBEI

3HaTh: OCHOBEI MaT€MaTUuKH,

npodeccuoHaNbHbBIE 3a1a41
C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
0O0IIeNH)XEHEPHBIX 3HAHHH,
METOZI0B MaTeMaTHIECKOTO
aHaIu3a ¥ MOJICIIMPOBAHUS

PUMEHSTh MaTeMaTuKH, BBIYHCITUTEIILHON TEXHUKH U
€CTECTBEHHOHAYYHBIC BBIYMCIIUTENLHON TEXHUKH | TIporpaMMHpPOBAHHS
OOIICHHKCHEPHBIC 1 IIPOrpaMMHUPOBAHNA YMeTh: IPUMEHSTh 3HAHUSI OCHOB
SHaHM:A, MCTONBI MAaTE€MAaTHKH, BEIYACIUTEIHLHOM
MaTEMaTHICCKOro TEXHHMKH ¥ TIPOrPAMMHUPOBAHKS
aHammsan BrasieTh: HaBEIKAMU IPUMEHEHHS
MOZCMPOBAHHA, 3HAHUM OCHOB MaTEeMAaTHKH,
TCOpETHHECKOTO 1 BBIYHMCIUTEIILHON TEXHUKHU 1
HKCIEPUMEHTAIBHOTO [POrPAMMHPOBAHHS
MCCICIOBARMA B OIIK-1.2 Ymeer pewmats 3HaTh: IPUHIUIBI UCCIIEOBAHUS
npodeccuoHaIbHON .

CTaHapTHbIE 00BEKTOB PO eCCHOHATIBHON
IEATeIbHOCTH

JCSITeTbHOCTH
YMeThb: OlIEHUBATh TEOPETUICCKHE U
IKCHICPUMCHTAIBHBIC UCCIICOBAHUS
00BEKTOB PO ECCUOHATHHON
JeSITeITbHOCTH

Brnaziets: HaBbIKAMH TEOPETUYCCKOTO
Y SKCIIEPHUMEHTAIILHOTO
WCCIIeIOBAaHUS OOBEKTOB
podecCHOHAIBHOM IeATEeThHOCTH

OIIK-1.3. Bmageer
HaBBIKAMHU TCOPETHYECKOTO
Y DKCTIEPUMEHTAIBHOTO
HACCIIENOBAHNUA OOBEKTOB
npohecCHoHaATBLHOMI
JIEATENHLHOCTH

3HaTh: METOAbBI MATEMATHYCCKOI'O
aHaJIn3a 1 MOACTIUPOBAHUA

VYMmeTs: IIPUMEHATH METOAbI
MaTeMaTHU4CCKOIro aHajin3a u
MOZACIIMPOBAHUA

BJ'IaI[eTBI HaBbIKaMU IIPUMCHCHUA
METOJ0B MaT€MaTUYCCKOI'o aHajiu3a
1 MOOCIUPOBAHUA




4. CTpyKTYypa M colep:KaHue TUCHHUILINHBI

DopMBbI TEKYLIETO

Bun . KOHTPOJIA
Monyab . HanMeHoBaHHe TeM 3aHATHH Oo0beMm,
(pasnen) y4eOHoi (yacGuoii paGoTs) Cemectp u. banasl | UaTepakTus, 4.| (HAHMEHOBaHHUE
padoThbI OLICHOYHOI0
cpeacTsa)
Monyisb 1. Jlex 1 MHoOxeCTBa U OIepalvy HaJl HUMH. 2 2 - - [IpakTrueckoe
MHOXecTBa. COOTBETCTBHS MEXKY MHOKECTBAMMU. 3aJlaHue,
COOTBETCTBUSI. OTHOIIEHHS M UX CBOMCTBA. [IPOMEXKYTOUYHBINA TECT
OTHOLIEHUS. IIp31 MHoXxecTBa U onepalny HaJl HUMH. 2 - -
[1p3 2 CooTBeTCTBUS MEXAY MHOKECTBAMHU. 2 - -
Ip3 3 OTHOIICHHS ¥ UX CBOMCTBA. 2 - -
Cp Pabota c IeKIIMOHHBIM MaTepUaIOM U 9 9 -
y4eOHOM TUTepaTypOid, BEITIOTHEHHE
TECTOBBIX 33IaHUI U MPAKTHUYECKOTO
3aaHusl.
Moaynb 2. Jlek 2 ITepecTanoBku, coueTaHusl, pa3MEIICHHUS. 2 2 - - [IpakTrueckoe
KomOunaropuka. [TpuHIIUTT BKIFOYEHUS U UCKITIOUCHUS. 3aaHue,
[TonunomuaneHas U OMHOMUAIbHAS MPOMEXKYTOUHBII TeCT
bopMyIIBL.
[1p3 4 Kombunaropuxka. 2 - -
IIp35 Kombunatopuxka. 2 - -
CpP Pabora ¢ JIeKIIMOHHBIM MaTEPHAIOM H 9 9 -

y4eOHOU JTUTEPATY PO, BEITIOJIHCHHE
TECTOBBIX 3aI[aHI/II\/JI " IPaKTUYCCKOT' O
3aJjaHusl.




DopMbI TEKYLLIET0

Bun . KOHTPOJISA
Monyab . HanMeHoBaHHe TeM 3aHATHH Oo0beMm,
(pasnen) y4eOHoi (yacGuoii paGoTs) Cemectp u. banasl | UaTepakTus, 4.| (HAHMEHOBaHHUE
padoTsbI OLICHOYHOI0
cpeacTsa)
Monyib 3. Jlek 3 [onsarue rpada. CMeXHOCTS, 2 2 - - [IpakTrueckoe
Teopus rpados. WHLWJIEHTHOCTh, CTEIIEHU BEPILMH. 3a/1aHueE,
MapmipyTsl, 1ienu, nukisl. M3omopdusm [IPOMEXYTOUHBIE
rpadoB. CriocoOsI 3agaHus rpados. TECThI
Jlek 4 [TonHbIe M ABYAOIBHBIC TpadbI. 2 - -
Oneparnuu Hag rpadamu. CBA3HOCTD.
Huametp, paguyc, neHTp rpada. Jlepesss.
OcrtoB rpada. [Tnanapusie rpagsi.
DOWIepOBHI M TAMUJIBTOHOBBI TPadBbl.
IIp3 6 Teopus rpados. 2 - -
[Ip3 7 Teopus rpados. 2 - -
IIp3 8 Teopus rpados 2 - -
CP Pabota ¢ IeKITMOHHBIM MaTepUaIOM H 10 13 -
y4eOHOM TUTepaTypOil, BHIIOJTHEHHE
TECTOBBIX 33JaHUI U MPAKTHYECKOTO
3aJlaHusl.
Monayns 4. Jlek 5 BrickazpiBaHuA U ONIEpaliii HaJl HUMU. 2 2 - - IIpakTueckoe
Anrebpa [Tonsitue hopmybl anredpsl 3aaHue,
BBICKA3bIBAaHU M. BBICKA3bIBaHU. DKBUBAJICHTHbIE MIPOMEXKYTOUHBIN TECT
npeoOpazoBanus HopmyIl. 3aKOH
JIBOMCTBEHHOCTH.
IIp3 9 Anrebpa BbICKa3bIBaHUH. 2 - -
IIp3 10 Anrebpa BbICKa3bIBaHUH. 2 - -




DopMbI TEKYLLIET0

Bun . KOHTPOJISA
Monyab . HanMeHoBaHHe TeM 3aHATHH Oo0beMm,
(pasnen) y4eOHoi (yacGuoii paGoTs) Cemectp u. banasl | UaTepakTus, 4.| (HAHMEHOBaHHUE
padoTsbI OLICHOYHOI0
cpeacTsa)
CP Pabora ¢ IeKIMOHHBIM MaTepUaJIOM U 6 6 -
y4eOHOU JTUTEPATY PO, BEITIOJIHCHHE
TECTOBBIX 3aIaHUI U MPAKTHYECKOTO
3a/1aHMUSL.
Monyns 5. Jlex 6 bynessr pynknun. Peanuzanus GyHKImii 2 2 - - [IpakTrueckoe
byneBbl dbopMynaMu. DKBUBAJIEHTHOCTH (DOPMYI. 3a/laHue,
(yHKIHH. IIpunnun aeoiictBeHHOCTH. HOpManbsHbIE [IPOMEXKYTOUYHBIE
(hOpPMBL. TECThI
Jlex 7 TynukoBas, MUHUMAJIbHAS U 2 - -
cokpanienHasa JIH®. Metoasl monydeHus
COKpaIlleHHOW 1 MuHUManbHON JIHO.
Jlek 8 [TonHbIe cucTeMbl OyNeBbIX (DYHKITUH. 2 - -
[TonunoMm XKerankuHa. 3aMKHYThIE
kjaccel. Teopema o mojgHoTeE.
IIp3 11 bynesbl pynkuun. Peanuzarus ¢yHKImiz 2 - -
dbopMysiaMu. DKBUBAJICHTHBIC
npeoOpazoBanus GopMy.
IIp3 12 Hopwmainbabie GhopmbI. 2 - -
Ip3 13 Hopwmainbabie Gopmsl. 2 - -
IIp3 14 [Tonnuaom JKerankuna. 3aMKHYTbIE 2 - -
KJIACCBI.
CP Pabota ¢ IeKITMOHHBIM MaTepUaIOM H 12 13 -

y4eOHOM TUTepaTypOil, BHIIIOJTHEHHE
TECTOBBIX 3aIaHUN U TIPAKTUYECKOTO
3aJaHusl.




DopMbI TEKYLLIET0

Bun . KOHTPOJISA
Monyab . HanMeHoBaHHe TeM 3aHATHH Oo0beMm,
y4eOHoi N Cemectp banasl | UaTepakTus, 4.| (HAHMEHOBaHHUE
(pa3aea) (y4eOHOI1 padoTHI) q,
padoTsbI OLICHOYHOI0
cpeacTsa)
Monyis 6. Jlex 9 ITonsarue npenukara. Jlornyeckue u 2 2 - - [IpakTrueckoe
Anrebpa KBAHTOPHBIEC ONIEPALMK HaJ| IPEAUKATAMMU. 3a/laHue,
[IpEIUKATOB. ®OopMyJIbl JOTMKU IPEIUKATOB. [IPOMEXKYTOUHBIHI TECT
IIp3 15 Anrebpa npenuKaToB. 2 - -
IIp3 16 Anrebpa npenuKaToB. 2 - -
IIp3 17 Anrebpa npenuKaToB. 2 - -
CP PaboTa ¢ eKIIMOHHBIM MaTepUaIOM U 9,75 7 -
y4eOHOI TUTepaTypoil, BbIMOIHEHUE
TECTOBBIX 3aJJaHUN U TIPAKTHUYECKOTO
3aJlaHusl.
3anoJHEHUE aHKETBHI. 2 - 3 -
™ Ntorosoe TecTupoBaHUE. 2 - 40 -
A [IpomerxxyTouHast arTecTamusl. 2 0,25 - -
Hroro: 108 100

Cxema pacuera uToroporo 6ajaja: Tekymuii peiiTuHr (Bce 3aJaHusi U MPOMEKYTOUHBIE TeCThI, aHKeTa) + Pe3yJbTaT HTOr0BOrO TECTa




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
TexHoJ0rH JUCTAaHIIMOHHOTO 00y4YeHUs: Jekiuu 1-9, npaktuueckue 3ansatus 1-17.
6. MeToguyeckue ykazaHusi 10 OCBOCHMIO 1M CHMIIJIMHBI

OOyyeHre C WCHOIB30BAHUEM IUCTAHIIMOHHBIX TEXHOJIOTHH MpEANOoiaraeT ydacTHE B
JEKUUAX M TMPAKTUUYECKUX 3aHATUSAX, MPOBOIAUMBIX IpENoJaBaTeieM TUCTAHIIMOHHO, a TaKXKe
CaMOCTOSITENIbHOE HM3yYeHHE Y4eOHOW AMCIMIUIUHBI C HCIOJIB30BAaHUEM JIIEKTPOHHOTO y4eOHO-
METOJIMYECKOTO0 KOMIUIEKCA, pa3MEelIeHHOr0 B cUCTeMe OO0y4YeHUs, KOHCYJbTAIlMU MpernoaaBaTesns
MPY MOJITOTOBKE K TECTUPOBAHUIO U IO €r0 UTOraM, MPH MOJTOTOBKE K 3aUeTy.

CamocTtosTenbHass paboTa CTYACHTOB MPOBOJAUTCS C LIENBIO YIIyOJNeHHS W pacUIMpeHus
TEOPETUYECKUX 3HAHUW; Pa3BUTHS TO3HABATEIIBHBIX CIOCOOHOCTEH M aKTHUBHOCTU CTYIEHTOB,
TBOPYECKON HWHUIMATHBBL, (OPMUPOBAHUS CAMOCTOATEIHLHOCTH MBIILICHUS, OTBETCTBEHHOCTH,
OpPTaHU30BAHHOCTH, CIIOCOOHOCTH K CAMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEAIIN3AIIHH.

KoHTpo1b BBITIOHEHHOM CaMOCTOSATENBHON pabOThl OCYIIECTBISIETCS HHIUBUAYATIBHO.

6.1. PexoMeHIanuu 1no JeKIUOHHLIM 3aHATHAM

N3yyenne nucuuIUIMHBI TpeOyeT CHUCTEMaTHYeCKOro M MOCIEA0BATEIbHOIO HAKOIUICHUS
3HAHW, CIEIOBATEILHO, MIPOITYCKU OTICIBHBIX TEM HE MO3BOJISIOT TTTyOOKO YCBOHUTH MPEIMET.

B xo/e neKunoHHbIX 3aHITUH CTYJeHTaM He0OX0JUMO U3YUHUTh Hanboiee 3HaYMMble TEMbI U
BONPOCHl y4eOHOW MUCHMIUIUHBL [lpu W3yYeHHH KaKIOW TEMBI CTyJICHTAM pPEKOMEHIYeTCs
UCIIONIb30BaTh HE TOJBKO JIEKIMOHHBIM MaTepuan, HO M y4eOHYIO JHUTepaTypy, YKa3aHHYIO B
oubmuorpaduu kypca (aucuuriuHbl). CTYIEHT MOXKET MJOMOJHUTH CIHCOK MPEITIOKECHHON
JUTEPATYPhl IPYTUMU UCTOYHUKAMH.

[Tocne u3yueHus: NEKIMOHHOTO MaTepuana U y4eOHOU JuTepaTypbl CTYACHT MEPEeXOTUT K
TECTOBOMY MaTepuaiy, KOTOPbIA COCTOMT W3 3aJaHUM TEKYILIEro KOHTposis. TecThl TeKywiero
KOHTPOJII pa3MEIIeHbl B KOHIIE KaXJ0W TeMbl. Tekyllee TeCTUpOBAaHUE SIBIAECTCS OJHUM U3
AJIIEMEHTOB CAMOKOHTPOJISI U CHOCOOCTBYET 3aKPEIUICHUIO CTYJEHTOM NPOHAEHHOIO Y4eOHOro
Marepuaia.

6.2. PexoMeHIAUMHU MO0 NPAKTHYECKUM 3aAHATUAM

[IpakTHyeckue 3aHATUS POXOAT B BUJE MIPAKTUKYMa 10 PEIICHUIO 3a/1a4.

[Ipn moaroToBKe K MPaKTUYECKUM 3aHATUSAM CTYJIEHTHl MOTYT MCHOJIb30BaTh JIEKIIMOHHBIN
MaTepHall, NpeAoKEHHYI0 UM Y4eOHYI0 TUTepaTypy U Apyrue UCTOUYHUKH. Bo Bpemst BHIIOJIHEHUS
3alaHuil CTYJEHTbl MMEIOT BO3MOXKHOCTH 3aJaBaTh IPENOJABaTENI0 BOMPOCHl IO Marepuany,
BBI3BaBILEMY 3aTPYIHECHUS.

6.3. PexomeHIAIMH MO BHINOJHEHUIO MPAKTHYECKHUX 3aJaHUI

CryneHTaM HEOOXOAWMO BBHITIOJHUTH MPAKTHUECKHE 3aJaHUs U MPHUKPENHUTh UX B Kypce
cuctembl o0ydeHHs. B cirydae 3aTpymHEHUH CTYJIEHTBI MOTYT OOpamiaThCs K TPEIoJaBaTeIio C
BOIPOCAMH MMOCPEICTBOM COOOIICHHIA.

6.4. PexomeHIanuu Mo NOArOTOBKeE K 3a4€Ty

[ToaroroBka k 3a4eTy COCOOCTBYET 3aKPETJICHUIO M CUCTEMAaTU3allui 3HAHUH, TOTyYeHHBIX

B Tporiecce oOyudeHus. Ha 3auere CTyleHT NEMOHCTPHpPYET YPOBEHb CBOMX 3HAHUU MO Y4eOHOM
TUCIUTLTAHE.



[Tocne n3yyeHHs JNEKIMOHHOIO MaTepuaya U y4eOHOH JUTepaTyphl, a TAK)KE BBIMOJTHEHUS
IIPAKTUYECKUX 3aJaHUH CTYIEHT IEPEXOAUT K TECTOBOMY MaTepHally, KOTOPBIM COCTOUT U3 3aJaHUAN
IIPOMEKYTOYHON aTTECTALUU.

Ilepen TecTHpOBaHMEM CTYOEHT HMEET BO3MOXHOCTH IIOJYYUTh KOHCYJIBTALlUIO
npernoaBaTess Mo HanboJee CI0KHBIM JJIsi HETO BOIIpocaM B (popMaTe MEePenucKH.

TecroBble 3aaHMs IPOMEXKYTOUHON aTTECTALMU POU3BOJIBHO (POPMHUPYIOTCS U3 BOIPOCOB
[0 BCEM TeMaM Yy4eOHOW MUCHMIUIMHBL. DTO MO3BOJISIET MPEMOAaBaATENI0 MOIYYUTh O0BEKTHBHYIO
OLICHKY YPOBHS 3HaHUM, YMEHUI U HaBBIKOB, OCBOCHHBIX CTYACHTOM.



7. OueHo4YHBIE CPeACTBA

7.1. IlacopT OLIECHOYHBIX CPEACTB

Koa koHTpOIMpyemMoii KoMIeTeHUNH HaumenoBanue

Cemect
P (MJ1M ee YaCTH) OLIEHOYHOI'0 CpeACTBA

2 OIIK-1 Tecm
Bonpocul k 3auemy
Ilpaxmuueckue 3a0anus

7.2. TunoBble 3aJaHUsI MJIU HHbIE MAaTePUAJIbI, HeO0X0IMMBIe VIl TEKYIEero KOHTPOJIsi

7.2.1. IIpakTnueckue 3agaHud N0 Kypcy «OCHOBBI AUCKPETHOH MATEMATHKH W
JOTHKW

(Haumenosanue oyeHoyHO20 cpedcmaa)

Tunosoji(bie) npuMep(bl) 3agaHus(1i1)

IIpakTuyeckoe 3aganue 1

Tema. MHo:KecTBa M ONlepalMy HA/l HUMU

1. Ilycte A, B, C, - MHOXXECTBO TOYEK IIOCKOCTH, KOOPJMHATHI KOTOPBIX YJIOBJIETBOPSIOT

yCIOBHSAM 0O, B W y cooTBeTcTBeHHO. M300pasute B cucreme koopauHat x0y MHOXecTBO D,
noyrydeHHoe u3 MHOXeCTB A, B u C o dopmyie 9.

Ta6muma 1.1
Ne YcaoBus
1 o x2+y2—-6y<0
B y+x2+1>0
Y x| <6,-3<y< -2
) (AU B)AC

2. BeiacHUTh B3auMHOe pacnoioxkenne MmHoxecTB D, E, F, eciiu A, B, X — npou3BoJibHbIE
MOJIMHO>KECTBA YHUBEPCAIBLHOTO MHOXecTBa U.

Taomuma 1.2
Ne YciaoBue
D E F
1 BUJX (BAX) U (X\(BNA)) | (BN X)UBN(X\A))

KpaTKOE ONMUCAHUEC U PETIAMEHT BBINMMOJTHCHUS
HpaKTI/ILIGCKOG 3a1aHUC BBIIIOJIHACTCA CTYACHTAMH II0 BapHaHTaM MW MNPUKPCIIIACTCA B
CHUCTCMC «POCI[I/ICTaHT».

Kpurtepun onenkmn:

- BepHoe BoinosiHeHue 90-100% 3ananuii - 5 6aios;

- BepHoe BbInonHeHue 50-89% 3amanuii - ot 3 10 4 GanoB;

- BepHoe BblnosiHeHue MeHee 50% 3ananuii - ot 0 10 2 6aos.



IIpakTH4eckoe 3aganue 2
Tema. J1eMeHTbI KOMOMHATOPUKH
1. CKOIBKUMU CTIOCOOaMHU 13 KOJIOBI B 36 JIMCTOB MOKHO BEIOpATh HEYIIOPSIIOYCHHBIN HA00p

U3 5 KapT Tak, YTOOBI B 3TOM Habope ObLTO OB TOUHO
Tabnuma 2.1

Ne Ycaosue
1 1 xoponb, 2 nambl, 1 TUKOBast KapTa

2. CKONIbKO Pa3IMYHBIX CIIOB MOKHO MOJYYHTh MEPECTaHOBKOM OYKB cioBa o?
Taomuma 2.2

Ne o YcioBue

1 AtamaH Cornacueie uayT B an(aBUTHOM IOPSIKE, HO OYKBBI «a» HE CTOST
psAaOM

3. Haiitn HanOomnbIuii uieH pa3noxeHus Ounoma (a+b)"
Tabnuua 2.3
Ne a b n

1| 5] 3 |17

4. Haiitu kod(hdurment npu X B pasioKeHUH JaHHOTO BhIpakeHHs P 110 MOIMHOMHUANBHOM
dbopMyite, TOTYyYSHHBIN TIOCTIE PACKPBITHS CKOOOK U IPUBEICHUS 110 I00HBIX WICHOB.
Taobmuua 2.4
Ne k P
1 | 23 (2+x2-x%)13

KpaTtkoe onucanue u perjiaMeHT BbINIOJTHEHUS
[IpakTueckoe 3amaHWe BBIMOJHSAETCS CTYJACHTAMH IO BapuaHTaM M NPUKPEIUIIETCS B
cucrteme «Pocauctanr.

Kpurtepun ouenkmn:

- BepHoe BoinosiHeHue 90-100% 3ananuii - 6 6aios;

- BepHoe BoInonHeHue 50-89% 3amanuii - ot 3 10 5 0aoB;

- BepHoe BblnosiHeHue MeHee 50% 3ananuii - ot 0 10 3 6aysos.

IIpakTnyeckoe 3aganue 3

Tema. Onepauuun Hag rpadpamu. CesizHocTb. Imamerp, paauyc rpaga. JilaepoBbl
rpagmsl

B tabnuue 3.1 3agansl rpadsr Gi u Go.

1. Haiigure G1UG2, GiNG2, Gi®©G2 aHanuTHYECKU U U300pa3uTe pe3yIbTaT IrpapuuecKy.

2. Mns rpada G=G1UG2 HaliguTe MaTpUIly CMEKHOCTH M MaTPUIy MHIUAEHTHOCTH. Eciu
rpad sBISETCS CMEUIAaHHBIM, TO TPU HAXOXKICHHM YKa3aHHBIX MAaTpHUIl CYHUTATh €ro
OPUEHTHUPOBAHHBIM (JJIS1 STOTO HY)KHO Ka)X/10€ HEOPHEHTHPOBAHHOE PeOpO 3aMEHUTH Ha JBE JYTH,
UAyIIMe B IPOTHBOIOJIOXKHBIX HamnpasieHusax). Cuntas rpad G opueHTHPOBAHHBIM, HAHUTH AJIs1 HETO
KOMITOHEHTBI CHJIBHOHM CBSI3HOCTH, NMPUBECTH MPUMEpP MapuipyTa (HO He IeINH) JUTHHBI 7, TPOCTOU
IIeTIH, TPOCTOTO IHKJIA.

3. Eciiu rpadp G=G1UG2 HeoprueHTUPOBAaHHBIHM, HAMNTH CTENIEHN BCEX €ro BEPIUUH, PaANyC U
muametp rpada G. Ecim rpad G=G1UG2 cMemaHHbIi, TO, CYUTas €ro OpUEHTUPOBAHHBIM, HANTH



NOJYCTETIeHN HCXO/a M 3axoja BCEX €ro BEpIUWH; OINpeNelIuTh paauyc U auamerp rpada,
NOJIy4eHHOro u3 rpada G 3aMeHOM BCeX €ro OpUEeHTHUPOBAHHBIX pedep Ha HEOPUEHTUPOBAHHBIE.
4. BBISICHUTB, SBISICTCA JIM 3IIEpOBBIM Tpad, ModydeHHbIH u3 rpada G, 3aMeHO#l Bcex ero
OpPUEHTUPOBAHHBIX peOep HA HEOPUEHTUPOBAHHBIE.
Tabmuua 3.1

Ne papuanrTa G G2

4 3 3 2

KpaTKOE ONMUCAHUEC U PETIAMEHT BBINMMOJHCHUS
HpaKTI/ILIGCKOG 3a1aHUC BBIIIOJHACTCA CTYACHTAMH II0 BapHaHTaM MW MNPUKPCIIIACTCA B
CHCTCMC «POCI[I/ICTaHT».

Kpurtepun ouenkmn:

- BepHoe BoinosiHeHue 90-100% 3ananuii - 7 6aios;

- BepHoe BoInonHeHue 50-89% 3amanuii - ot 4 10 6 0aIOB;

- BepHoe BblnosiHeHUe MeHee 50% 3ananuii - ot 0 10 3 6anos.

IIpakTnyeckoe 3ananue 4

Tema. BrpickaspiBanuss u onepauuu Haax HuUMH. [lonsitue dopmyasl anredpsi
BBICKA3bIBaHN. JKBHBAJICHTHbIC NIPpeodpa3oBanus Gopmy.a

1. C nomo11b10 paBHOCHIBHBIX IIpeoOpa3oBaHuil ynpoctute Gpopmyity u3 tadbmauis! 4.1.

Ta6muma 4.1
Ne ap. dopmyaa
1 (XeY) > XVD))VY
2. JlokaxuTe JOTUYECKOe CIEeACTBUE 13 TaOIUIIBI 4.2 TBYMS pa3IMYHBIMU CITIOCOOAMH.
Tabmuna 4.2
Ne Bap. 3aganue
1 XVY) - Z eX-> (-2

KpaTtkoe onucanue u perjiaMeHT BbINIOJTHEHUS
HpaKTI/I‘-IGCKOe 3aJaHUC BBITIOJIHACTCA CTyIIeHTaMI/I 10 BapI/IaHTaM nu HpHKp@HH}IGTCﬂ B
cucrteMe «Pocauctagry.

Kpurepum oueHku:

- BepHoe BoinonHeHue 90-100% 3ananuii - 4 Ganna;

- BepHOe BoInostHeHHE 50-89% 3amanmii - ot 2 10 3 6aoB;

- BepHoe BbITIonTHeHUE MeHee 50% 3ananuii - ot 0 10 2 6aios.



IIpakTH4eckoe 3aganue S

Tema. HopmaibHbie opmbl. IIoHATHS TYNHMKOBOW, MUHMMAJBHONH M COKpalleHHOM
JH®. MeToabl mojiyuyeHUs: COKPalleHHOW 1 MUHUMAJbHOI JIH®

Hns dysxmmii f(x,y,z) u g(x,y,2,t), 3aJaHHBIX BEKTOPHO B TaOiuie 5.1, BBITOIHUTH
CJIETyIOIINE Iary.

1. 3ammucath ux CJIH® u CKHO.

2. Metonom Kgaitna Haiitu cokpaménnyio JJHO.

3. Jlna cokpamennoi JJH® noctpouts Matpuily KBaitHa, yka3aTh AIpOBbI€ UMILUIMKAHTHI.

4. C nomomsro Matpunbl KBaiiHa HaiiTh MuHMManbHy0 JIH®, yka3ats €€ Cl10KHOCTb.

5. Haittn munumanbayto JIH® nanHoi dyHKIMM ¢ momompbio kapT KapHo, cpaBHUTH
noJTyueHHbIN pe3ynbraT ¢ JJH®, HalinenHoii B 11.4.

Tabmuma 5.1
Ne F G
1 1011 1100 11110101 0011 1101

KpaTtkoe onucanue u perjiaMeHT BbINOJTHEHUS
[IpakTudeckoe 3amaHUe BBITIONHSETCS CTYACHTaMHU IO BapuUaHTaM W TPUKPEIUISETCS B
cucteme «Pocaucradr.

Kpurtepun ouenkmn:

- BepHoe BoinonHeHue 90-100% 3ananuii - 6 6annos;

- BepHOoe BoinoaHenue 50-89% 3amanuii - ot 3 10 5 6ayUIOB;

- BepHoe BbITIonHeHue MeHee 50% 3ananuii - ot 0 10 3 6anmos.

IIpakTH4eckoe 3aganue 6

Tema. IlonsaTue npeaukara. Jlornyeckue 1 KBAHTOPHbIE ONEePAlMU HA/l PEeAUKATAMM.
@®opMyJibl JIOTUKHU NPEeINKATOB

Jlig npenukatoB U3 TabnuLbl 6.1, 3a1aHHBIX Ha R, BBISICHUTB, SBJISETCS JIM IIEPBbII IpeAUKaT
ABJIIETCS CIIEICTBUEM BTOPOTO, & BTOPOU — CIIEICTBUEM IIEPBOTO.
Tabnuua 6.1

Ne Bap. IIpeaukarsl

1 "cosx = 7","3x* +4 = -2"

KpaTtkoe onucanue u perjiaMeHT BbINIOJTHEHUS
HpaKTI/I‘-IGCKOe 3aJaHUEC BBITIOJIHACTCA CTyIIeHTaMI/I 10 BapI/IaHTaM nu HpHKp@HHH@TCﬂ B
cucteMe «Pocauctagry.

Kpurepun oueHku:

- BepHoe BoinonHeHue 90-100% 3ananuii - 4 Ganna;

- BepHOe BoITostHeHHE 50-89% 3amanmii - ot 2 10 3 6aoB;

- BepHoe BbITIoNHeHUE MeHee 50% 3ananuii - ot 0 10 2 6aios.



7.2.2. Tecr WTOrOBBLIMi MO Kypcy «OCHOBBI JAMCKPETHOW MATEMATHKH W
JOTHKW»

(naumenosanue oyeHouUHO20 cpeocmsa)

Tunosoii(bie) npuMep(bl) 3agaHus(1il)
MogayJb I. MHOkKecTBa. CooTBeTCTBUA. OTHOLIEHUS

1. Tlycte A u B MHOXecTBa. 3anucb A € B, B € A o3HayaeT
O MHOXeCTBO A ABJIIETCA CTPOTHMM IOJAMHOXECTBOM MHOXeCTBa B, koTopoe saBJsgeTcd
WCTUHHBIM IIOJMHOKECTBO MHOKecTBa A
MHOXXecTBa A M B sIBJISIIOTCSI 6€CKOHEYHBIMU
MHOXKecTBa A U B AB/IAI0TCSI KOHEYHBIMH
MHOXeCcTBa A U B He AIBJIAIOTCA NyCTBIMU
MHOXecTBa A 1 B paBHbI

O O O O

2. IlycTb A - HenmycToe MHOECTBO BCEX YYEHUKOB LIKO0JIbI, B - MHOXXeCTBO Y4€HUKOB NATHIX
KJIACCOB 3TOM LIKOJIbI, C - MHOXECTBO YYEHUKOB Ce/lbMbIX KJIAaCCOB 3TOW IIKOJIbL. Torza
JIOKHBIM fIBJISIETCS YTBEPXKIEHUE

Bc A

BuCcA

B\CcA

BNCNA=D
Ac(BuQ)

O O O O O

3. CBOUMCTBOM KOMMYTaTUBHOCTH He 00J1aZlaeT onepanus:
Pa3HOCTb MHOXECTB
060 beJMHEeHHEe MHOXKECTB
nepece4eHHe MHOXECTB
CUMMeTpHYecKas pa3HOCTb MHOXECTB
4. (CBONCTBOM KOMMYTAaTHUBHOCTHU 00J1aZlaeT onepawLus
O pasHOCTb MHOXECTB
O o6 bearHeHNE MHOMKECTB
0O nepeceueHue MHOXeCTB
O cumMmeTpHyeckast pa3HOCTb MHOKECTB

O O O O

5. AccouuaTHUBHOU He SIBJISIETCS Ollepalus
O 00beJANHEeHHEe MHOXKECTB
O [JeJieHUe Yuces
O YMHOXeHHUe Jpobent
O mepeceyeHHEe MHOXECTB

6. [Jauno cootBeTcTBUe ['=(X, Y, G), rae X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2),
(e,1)}.T obsafaeT cBOMCTBAMU:
O Bcroay onpesie/iIeHHOCTb
O ¢yHKIMOHANTBHOCTD
O cropbeKTUBHOCTD
[0 MHBEKTUBHOCTD

7. Jano cootBetcTtBUEe '=(X, Y, G), rae X={a, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (¢,2), (d,1)}.
[ o6s1afaeT cBOHCTBAMMU:



O Bcroay omnpe/ieIeHHOCTD
O ¢yHKIMOHANTBHOCTD

O cropbeKTUBHOCTh

O uHBEeKTUBHOCTD

8. laHo cootBeTcTBUE ['=(X, Y, G), rae X={MHorou4/ieHbl 2 CTENIEHU OT OJHOU NepeMEeHHOH C
JleicTBUTeNbHBIMU KO3 dunnentamu}, Y=R, G={(MHorousieH, ero kopeHb)}. ' o6s1ajaet
CBOMCTBaMU:

O BCIOZY OINpeJleJIeHHOCTh
0 QYHKIIMOHAJIbHOCTh

O CHOPBEKTHUBHOCTh

O UHBEKTUBHOCTH

9. JlaHo cootBetrcTBUe [=(X, Y, G), rae X={MHOXeCTBO KpyroB Ha TIJOCKOCTH},
Y={MHoecTBO To4yeK maockocTu}, G={(kpyr, ero 1eHtp) }. I' 06,1a71aeT CBONCTBAMU:
O Bcrony onpee/IeHHOCTh
O pyHKIMOHATBHOCTD
O cropbeKTUBHOCTh
O uHBEKTUBHOCTH

10. OTHoweHHe @ Ha A, rae A- MHOXKecTBO cTyAeHTOB TI'Y, X ¢ y < X ¥ y y4aTcsd Ha O4HOM
Kypce, 06/1a/laeT CBOMCTBaAMHU:
O pedsrekcuBHOCTH
O anTHpedIeKCUBHOCTD
O cumMeTpUYHOCTD
O aHTHCHUMMETPUYHOCTh
O TpaH3UTHUBHOCTH

11. OtHoweHue @ Ha A, rae A= P(U), U - MHOecTBO To4ek maockoctu, Ao B< AN B =,
06J1alaeT CBONMCTBOM

pedJIeEKCUBHOCTh

aHTUpedJIEKCUBHOCTh

CHUMMETPUYHOCTD

AHTUCUMMETPUYHOCTD

TPaH3UTUBHOCTh

O O O O O

Mogayb II. Kom6uHaTOpHKa

12. JIo>KHBIM SIBJISIETCS YTBEPXKIEeHUe
o Co+CL +Ci +-+CL=2°
Ck=ck ,+ci]

3 — p3 2
CG_C5+CG

O
R
o) C? - C?
2 _ nin-1)
Co=—"73—
1o 2

13. JIo>KHBIM SIBJISIETCS YTBEPXKIEeHUe
o € —cl+C -+ (—1)"CE=0
o Ch=Ci.+Ch
o Ci=ci+ci
o

cd=ci



14. BepHbIMU pOpMyIaMHU /11 GUHOMHUATbHBIX KO3QPUIIMEHTOB SABJISOTCS:

O c¢=ci
oz — nin-1)
a - -
[J Ci=cCi,+citi
0O ci=¢c*
O C—Ca+tCi——+Ci=0
15. BepHbiMu popMysiaMu AJis1 GUHOMHAIbHBIX KO3 PHUIIMEHTOB ABJSIOTCS:
O ¢ =¢
O Ch=n
O G=1
0O ck=crk
O ct—cl+ci—--4+cCct=0
16. BepHbiMu popMysiaMu JiJisI GUHOMHUAIbHBIX KO3PPUIUEHTOB SIBJISIOTCS:
O =1
D Ci — ?’J',?i—l)
[Q Ci=chi,+cii
] ) —CL+Ci—--+C2=0
17. KoMO6UHATOPHbBIN aHA/IU3 3aHUMAETCS U3yYeHUEM
6 E:{al’...,an} o .
O 00BEKTOB U3 KOHEYHOT0 MHOXECTBA Y HX CBOWCTB;
E:{al,...’an} o .
O 23JIEMEHTOB U3 KOHEYHOI0 MHOXeCTBa Y UX CBOMCTB;
E:{al,...,an,...} o .
O O00OBEKTOB U3 6eCKOHEYHOTI'0 MHOeCTBa U UX CBOMCTB;
E:{al,...,an,...} o
O 23JIEMEHTOB U3 OECKOHEYHOI'0 MHOXKeCTBa Y UX CBOMCTB.
E={a,,a
18. IlycTtp { b ”} . PasmemenueM anementos u3 £ mo k nasbiBaercs

O ynopdaao4eHHOe€ MHOXKEeCTBO U3 k 3JIEMEHTOB, IpHUHaAJeXKalluX E;

O HeynopAaao4YeHHOE MHOXeCTBO M3 k 3JIEMEHTOB, IpHUHaAJIeKalluX E;
O ynopaao4YeHHO€ MHOXeCTBO M3 ITIPOU3BOJIbHbBIX k JJIEMEHTOB,
@)

HEeynopaao4eHHOe MHOKEeCTBO U3 INIPOHU3BOJIbHBIX k J3JIEMEHTOB.

19. IlepecTaHOBKY — 3TO YAaCTHBIX CIy4Yar
o pasMemeHuii aneMenToB u3 £ mo k, korga k=n;
o coderaHnii anementos us £ mno k, korga k=n;
O mepeMelleHu 31eMeHTOB U3 £ 1o k, korga k=1

20. Myctb E={a, -, a,}

O HeynopAao4YeHHoe IMOAMHOXECTBO U3 k 3JIEMEHTOB, IPpUHaAJIeXKAlIUX E;
O Yyhnopdaao4eHHOe IMIOAMHOXECTBO U3 k 3JIEMEHTOB, IpUHaAJIEXKAIIUX E;

O Heynopdaao4YeHHOe MOAMHOXeCTBO U3 k 9JIEMEHTOB;
O

. CoyeTaHueM 3JIeMEHTOB U3 E Ino k Ha3bIBAETCA

ynopAaao4YeHHOe MOAMHOXKECTBO M3 k JJIEMEHTOB.



E={a,a,,a,}

21. Ilyctp u k=2 Coverannsamu uz £ no 2 OyayT ...

{a,, az}, {ala a3} {612, d3}

) )

O

o {al,az}’ {a19a3} {az’%}' {az,al};

)

o {a],az}’{apaa} {ay, as} {ay, 4}

) ) )

1) {alaaz}, {al’a3}’ {az,az}_

22. CKOJIbBKMMU CIOCOOAMH MOXHO COCTaBUTb pacnucaHue OJHOro y4ebHOro AHsA U3 5
pas/IMYHbIX YPOKOB?

30

100

120

5

O O O O

23. B 9«b» kuacce 32 yyamuxcs. CKOTbKUMH CIIOCOH6aMU MOXXHO cGOpMUPOBATh KOMaHAY U3
4 4yeJIOBEK [Jid y4aCTUA B MaTeMaTHU4YeCKOU oiuMmnuaze?

o 128

o 35960

o 36

o 46788

24. CKOJIBKO CyuleCcTByeT pa3JIMYHbIX JABY3HAUYHbIX 4YHCeJ, B 3aMMCU KOTOPBIX MOXXHO
MCNoJIb30BaTh HUGpHLI 1, 2, 3, 4, 5, 6, ecii udpbl B YUC/E JOKHBI ObITh Pa3JUYHBIMU?

o 10

o 60

o 20

o 30

25. CKOJIbKO pa3/iIMYHbIX NSTU3HAYHBIX YMCEJ MOXKHO COCTaBUTh U3 nudp 1, 2, 3, 4, 57

100

30

5
120

O O O O

26. UMmeroTcsa moMuUAO0PHI, Orypibl, JyK. CKOJIbKO pa3JIMUHbIX CajJaTOB MOXXHO MPUTOTOBUTD,
€CJIM B KaXK/J[bIM casiaT JOJDKHO BXOJUTH 2 Pa3/IMYHbIX BUJA OBOLIen?
3

6
2
1

O O O O

27. Ong peuidsa mocjaaTh NATh Pa3HbIX MO3APABUTENbHbIX OTKPBITOK MATH MOJAPYTraM.
CKOJIbKMMH CIIOCOGAaMH OHa MOXKET 3TO cAesaTh?

25

120

10

5

O O O O



28. [laTh OHOILIEHN U TPU AEBYLUIKH — KyNWUJIU 8 6UIETOB B KUHOTeATp (MecTa B OZJHOM PsAY,

O O O O

uayT noApsan). CKoJbKUMU CIOCO6AMU OHU MOTYT Pa3MeCTUTbCS, eCJIU JeBYIIKH XOTAT
cHJeTh 0643aTeJIbHO BMecTe?

15

126

720

4320

29. lllectu urpokaM KOMaHAbl Hajlo pa3faTbhb Makkd ¢ HoMepaMd oT 1 a0 6. CKOJIbKUMU

O O O O

CII0CO6aMHM 3TO MOXKHO czesaTh?
36

120

4220

720

30. Ha KHMXXHY0 NIOJIKY Ha/10 TOCTAaBUTh 7 KHUT, U3 KOTOPbIX 3 — 04HOr0 aBTOpa. CKOJIbKUMH

O O O O

CIoCO6aMM 3TO MOXHO CZeJIaTh, €C/IM KHUTH OZJHOT'0 aBTOPa J0JKHBI CTOATh BMecTe?
6

720

24

144

31. CKOJIbKMMHU CHOCO6AMHM MOXKHO pa3Zie/IMTh 5 pas/IM4YHbIX KapaHZJalled Mexay AByMs

32.

O O O O

O O O O

IIKOJIbHUKAMM TaK, YTOOBI ¥ KaXK/[0r0 ObLJI XOTS ObI OJIMH KapaHAal?
28
30
32
34

Moayas III. Teopusi rpagos

Marpuuen CMEXHOCTH
1 (2 (3 |4
1|1 1 |0 |0
200 |0 [0 [0
3|0 (0 (1 |0
410 (1 (1 |0

3a1aH rpad

a — b C d E
1 2 1 2 1 2 1 2 1 2

oo oo



33.

O O O O

34.

0O O O O

35.

O O O O

36.

O O O O

37.

O O O O

38.

39.

€

MapupyT, B KOTOPOM Haydajo U KOHEI] COBMAJAa0T Ha3bIBAETCSA:
MPOCTOM LEMbIO

LETbI0

OUKIIMYECKUM MapIIpyTOM

myTeM

Hukin, coneprxkaniuii Bce pedbpa rpada Ha3pIBaeTCs
sitepoB rpad

UK

SUJIEpOBA LIETIb

SUIEPOB LUK

I'pad, KOTOpPBIit MOXKET OBITH N300pa’keH Ha INIOCKOCTH TaK, YTO BCE MEepeceyeHus pedep
SIBJISIFOTCS €70 BEpIINHAMU:

TJIOCKUH Tpad
JIepeBo

aec

HOJHBIHN rpad

Ecnm mHOXECTBO BepiuH rpada KOHEUHO, TO Tpad) Ha3bIBACTCA:
UKTHYECKUM

B3BCHICHHBIM

KOHCYHBIM

oprpadom

B HeopueHTHpOoBaHHOM rpade TOCIeI0BaTeIbHOCTh pedep, B KOTOPOH /IBa COCEIHHUX pedpa
UMEIOT OOIIYIO BEPIIMHY Ha3bIBACTCS:

IIPOCTOM LEMNbIO

[IETIBIO0

UUAKINYECKUM MapIIPyTOM
MapLIPyTOM

Mopayas 1V. Anredpa Bbicka3bIBaHUI

VYka3aTb MpeasioKeHUE, He SIBISIOIEECs BbICKA3bIBAHUEM.
7x8=59

[Tymikun — aBTOp poMana «EBrenuii OHEruH»
J10’KIIMBBIN IECHb HUKOTO HE paayeT

VYkazaTh napy, B KOTOPOH BBICKa3bIBaHUS SBJISIOTCS OTPULIAHUAMU APYT JIpyTa.

OTBeT Ha BOIIPOC U3BECTEH TOJIBKO OJHOMY CTYJEHTY B rpymme. OTBeTa Ha BOIPOC HE 3HAET
HUKTO W3 TPYTIIHI

Bce u€tHble uncia kpatHel yeTbIpéM. CyliecTByeT YETHOE UUCIIO, HE Jersieecs Ha 4
JlaHHBIN TPEyTONBHUK SIBJISIETCS OCTPOYTOJIbHBIM. B TaHHOM TpeyroNbHUKE €CTh TYTIOH Yroj



40.

[Tycts Bbicka3bBanust A = By, A, = B,,A; = B3, A1 VA,V A3, By AB;, k #;
k,l =1,2,3, ucruanapl. YTo MOXKHO CKa3aTh O BbICKa3biBaHUsIX B; = A, B, = A,, B; —

A3?

@)
@)
@)

41.

42.

43.

O O O O

44,

45.

46.

O O O O O

47.

o O O O

BrIcka3pIBaHUS JTOKHBI
Bricka3pIBaHUS NCTUHHBI
Bricka3piBanus MOTYT OBITH KaK HUCTUHHBIMH, TaK H JIOKHBIMHU

JAHD dpopmyms X > (Y <—>E) UMEET BUJT
}v(l_//\Z)v(Y/\E)
X\/(I_//\Z)V(Y/\E)
XV(?/\Z)V(Y/\Z)
}v(?/\Z)v(Y/\E)

KH® dopmynsl Z <> (Y = X A Z) UMeeT BHJI
ZVvY)AZVY)A(ZV X)
(ZVY)ANZVY)A(ZV X)
(Zv?)/\(EvY)/\(Ev})
(Zv?)/\(ZvY)/\(EvX)

Moayas V. ByJjeBbl pyHKIuM

P,

n
2, 3aBUCSIIUX OT

Yucno P2(" peex byHKIUH 13
xl’ xz, .o

MIEPEMEHHBIX

X
> 71 paBHO ...

KonnuecTBo Bcex BO3MOKHBIX OyJeBbIX pyHKIMH y=f(a,b) paBHO

Ecnu OyneBa ¢pynkuus f(X1,..., Xn) COIepkUT 3 GUKTUBHBIC IEPEMEHHBIE, TO OHA (PaKTUUECKU
3aBUCHT OT MEPEMEHHBIX.

DKBHUBAJICHTHOCTH OYyJIeBBIX (hOpMYJT 0003HAUAETCSI 3HAKOM

~

U

e

KonndecTBo Bcex BO3MOKHBIX OyneBbIX pyHKIWmi f(X1,..., Xn) paBHO
n
2%
n
"
n!.
5

o
27 .



48.

O O O O O

49.

O O O O O

50.

O O O O O

51.

O O O O O

52.

O O O O O O

53.

O O O O O O

54.

dynxmus &Y= 7AY+ 2 ppymuvaer snavenus:
01110110
00011100
01110111
00000001
01000011

®ynxmus XY ¥ 72 7Y npuruMaeT 3HaYCHHS:
01110110
00011100
01110111
00000001
01000011

Tabmuua ynkmun h(x,y)= fi(x, f2(x,X,y),y), austomeincs cynepnosunueit pynkuuit fi u f2,
ecim £1=(1001 0111), £2=(0110 1011)

1111

1011

1101

0001

1100

Tabmuua ynkmun h(x,y)= fi(x, f2(y,x,y),X), aastomieics cynepnosunueit pynkuuit fi u f2,
ecim £1=(1001 0111), £2=(0110 1011)

1111

1011

1101

0001

1100

@uKTUBHBIMU NIepeMeHHbIME U1 pyHKIuU f(X,y,z)=(1011 1011) sBastorcs
X

y
z

X,y
X, Z
Y,z

@uKTUBHBIMU NIepeMeHHbIME U1 pyHKIuu f(X,y,z)=(0111 0111) sBastorcs
X

y
z

X,y
X, Z
Y,z

@opmyma VEVAXEVIYZV YV Znpeo6pazoBeiBacTcs B OKBHBAICHTHYIO €M, HO He

coJiepxKallyto (PUKTUBHBIX MEPEMEHHBIX:

Wz

Yz



o

55.

0O O O 0O

56.

57.

58.

O O O O O

61.

O O O O O

Dopmya ;yzvgv;vxyzvxv;vg

COACPKAIIYIO (1)I/IKTI/IBHI)IX MNECPCMCHHBIX:
vz

HpeO6pa3OBHBaCTCH B 39KBUBAJICHTHYIO eﬁ, HO HC

KonunuectBo aneMeHTapHbIX KOHBIOHKIMH, BXomsammx B CAH® dynkmuu f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

KonmdecTBo areMeHTapHBIX KOHBIOHKIWH, Bxoasamux B CAH® ¢ynkmun f(x,y,z,t)=( 1100
01101111 0111) paBHo:

OneMeHTapHble 1n3bIoHKINY, BXxosamue B CKH® ¢ynkuu f(x,y,z)=(0101 1000):
IVYyVVz

IVyVZ

xVyvz

xVyvz

xVyVz

[Tonunom XKerankuna Gynkuuu f(x,y,z)=(0101 1001) umeer Buzg
xPzPxy

1PxPzPxy

yPxzPyzPxyz

1PzPxyPxzPxyz

xPyDzDyz

[Tonmunom XKerankuna Gyukuuu f(x,y,z)=( 1010 0111) umeet Bux
x@zPxy

1DxPzDxy

yPxzPyzPxyz

1D zPxyPxzPxyz

xPyPzDyz



62.

63.

64.

65.

66.

DO00O0OO02 00 O0O0O0Q 00 O000Z

ooooo

Hoonpenenuts pynkuuto f(x,y,z)=( -10- 1---) Tak, utoObl f € M (3anumIuTe BCe
HEJIOCTAIOIINE 3HAYEHUS 10 TIOPSIKY O€3 3amsIThIX U IPOOEIIOB)

Hoonpenenuts pynkuuto f(x,y,z)=( ---0 1---) Tak, utodsl f € M (3anumuTe Bce
HEJIOCTAOIIME 3HAUCHHS TI0 TIOPSAAKY 03 3amsThIX U TPOOEIIOB)

Hoonpenenuts pyukuuto f(x,y,z)=( ---1 -010) Tak, utoOsI f € S (3anUIUTE BCE
HEJIOCTAIONIME 3HAYCHHUS TI0 TIOPSIIKY 0€3 3aIsAThIX U POOEsoB)

Hoonpenenuts pyukuuto f(x,y,z)=( 0-10 --0-) Tak, uToOsI f € S (3anUIIKUTE BCE
HE/IOCTAIOLIE 3HAaYCHHUs TI0 TIOPSIIKY 0€3 3aIsThIX U IpoOesoB)

Hoomnpenenuts pynknuto g(x,y,z)=( -10- -0-0) Tak, 4To0b1 g € L (3anummTe Bce
HE/IOCTAIONIe 3HAaYCHHUs TI0 TIOPSIIKY 0€3 3aIsAThIX U poOesoB)

Hoomnpenenuts pynknuto g(x,y,z)=( 1--0 -1-1) Tak, 4To0b1 g € L (3anummre Bce
HEJOCTAIONINE 3HAYCHUS 110 MOPSIKY 0€3 3aIsThIX U MPOOEIOB)

Hns dynkuuu f(x,y,z)=( 0101 1001), onpenenuts, sBASETCS U OHA:
JIMHEHOU

MOHOTOHHOU

CaMOJBOMCTBEHHOMN

o T
¢byHKumei u3 kacca 0

¢dbyHKuMeln u3 kiacca !

Jns dynkuuu f(x,y,z)=( 1010 0111), onpenenuTs, ABIASETCS JIU OHA!
JIMHEWHON

MOHOTOHHOH

CaMOJIBOMCTBEHHOMU

. T
¢yHkuei u3 knacca 0

¢dyHKUIMeH U3 Kiacca !

Cucrembl QYyHKIIHH, SBISTIONTAECS TTOJTHBIMU:
{V, A}

{': /\}

{-. v}

{-, @]

{'a v, /\}

CucteMbl (pyHKIMH, SBISIOIMECS HEOTHBIMU:
Vs Aj

- A}

{- V3

{- @]

1= Vs A



72.

Mopnyas VI. Anredpa npeankaTon

Br16path 10KHOE BBICKa3bIBAHUE, €CITM U3BECTHO, YTO BCE MEPEMEHHBIC TPHHUMAIOT
3HauyeHus B R.

Vxy(lx —y| < 3)

o Ixy(lx —y| <3)

73.

Ooa0

O O00O0a0

-
hdl

vx3y(lx —y| < 3)

Br10paTh HCTHHHBIE BHICKA3bIBAHUS, €CIIH U3BECTHO, UTO BCE MEPEMEHHbBIE TPUHUMAIOT
3HA4YEeHUSA B R

Vxy(cosx # cos y)

Vx3y(cosx # cos y)

AxVy(cosx # cos y)

Jxy(cos x # cos y)

BBIOTHUMBIMH SIBIISIOTCS CIeIyIONIHE (GOPMYIIBI aNreOphl MPEIUKATOB:
IxVyR(x,y) = P(x,y)

VzR(z) <> Ix0O(x, y)

P(x) v 3z(R(2) > O(2))

Vy(Q(y) v R(y)) = VxR(x)

VxyR(x,y) A E(t, z)

[Tycte Uy 1 U, —dopmysnsl anredpsl MPeUKATOB, UMEIOIINE CBOOOTHBIC BXOXKICHHUS
nepeMeHHoH x. BriOpath 10KHOE yTBEpkKACHHUE.

Vx(Ui(x) AU, (x)) = VxU;(x) AVxU,(x)

o Ax(U1(x) AU, (x)) = IxU;(x) AIxU,(x)

76.

O O O O

77.

o O O O

Ax (U (x) VU, (x)) = FxU;(x) VIxU,(x)

[pusenéunas popma s opmynst Ixy(P(x,y) « (Q(x,y) = R(x,y))) anredpst
IPEMKATOB HMEET B

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

[TpenBap&unas HopMmasibHas popma i Gopmyisl P(y) = VxQ(x,y) = P(y) anreopsr
MpEaANKaAaTOB UMECT BU

V(PO V Q) AP())
vx(P(y)VQ(x,y))

VX(P()VQ(x,y) AP())
V(PO V Q) AP())



7.2.3. 3apanus 15 oneHkH cGOpMHUPOBAHHOCTH KOMIIETeHIIMIA
(HauMeHo8aHUe OYEeHOUHO20 CPedCmBa)

OIIK-1 Cnoco0eH NPUMEHATh €CTECTBEHHOHAVYHDLIE H O0IeHHKEHEPHLIE 3HAHNS, METOALI
MATEeMATHYECKOIr0 AHAJIM3A M MOJACIHPOBAHNS, TEOPETHYECKOI0 H DKCHEPUMEHTAJILHOI0

HCCJICIOBAHUSA B IPO(ECCHOHATBHON AeATEJIbHOCTH
(KOO U HaumMeHo8aHUe KoMNemeHyuu)

OM 3akpbITOro THIIA

3amanue 1

BriOepuTe HECKOIBKO MPABUIBLHBIX BAPHAHTOB OTBETA.

YKaxuTe, Kakue W3 MPHUBEACHHBIX TEOPETHUKO-MHOXKECTBEHHBIX oOIlepaluii 001aaaoT
CBOMCTBOM KOMMYTATUBHOCTH.

a) pa3HOCTh

0) 0ObCTMHCHUE

B) IepeceycHue

I') CHMMETpHUUYECKasi pa3HOCTh

[IpaBunbHEIN OTBET: O, B, T.

3amanue 2

Bribepure ouH MpaBUILHBIN BApHAHT OTBETA.

VYkaxuTte, Kakoe U3 3aJIaHHBIX MHOXKECTB COBITafaeT co MHOKecTBoM C, ecm A = {1;2;3}; B
=1{2;3:4;}; C= {4}.

a) BA

6) AB

B) AUB

r) ANB
[IpaBuibHBIN OTBET: a.

3ananue 3

Bribepure oiH MpaBUIILHBIN BApHAHT OTBETA.

JlexapToBo npousBeneHne MHOkecTB A = {1;2} u B = {2;3} umeer Bug
a) {(2;1):(2;2);(3;1)5(3;2)}

0) {(1;2);(1;1):(2;1):(2;2)

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

1) {(2;3)5(2:2)5(3:2):(3:3)}

[IpaBHUIIBHBIN OTBET: B.

3ananue 4

BriOepute o11H MpaBUILHBIN BAPHAHT OTBETA.

CumMeTpuyeckasi pa3HOCTh MHOKECTB A U B coBmagaer co MHOKECTBOM
a) {x: X EAux€ B}

0) {x: X EA unmu x € B}

B) {X: X EAux ¢ B}

r) {x: xEAux ¢ B}U{x: X A ux € B}

[IpaBuibHBIN OTBET: T.

3aganue 5

BriOepuTe HECKOIBKO MPABHIBLHBIX BAPHAHTOB OTBETA.

Ykaxkute, KakuMH cBoiicTBamMu oOanaet cootBercTBue I = (X, Y, G), rne X={a, b, ¢}, Y={1,
2,3}, G={(a,1), (a,3), (b,2), (c,3)}.

a) BCIOJLy OIPECICHHOCTD



0) QyHKIIMOHATLHOCTD
B) CIOpBEKTUBHOCTh

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

3amanue 6
Bribepure HECKOIBKO MPAaBUIIBHBIX BAPUAHTOB OTBETA.
VYkaxwure, KakuMu cBoiictBamu oOmanaet coorBerctBue I = (X, Y, G), rae X — MHOXKECTBO

OKPYKHOCTEH Ha MIOCKOCTH, Y — MHOXKECTBO LIENbIX uncen, G={(0Kpy>KHOCTb, €€ IJTNHA)}.

a) BCIOJLy OTIPECICHHOCTh
0) QyHKIIMOHATEHOCTD

B) CIOpBEKTUBHOCTh

I') HHbEKTUBHOCTh
[IpaBunbHEIN OTBET: a, 0.

3amanue 7
Bribepure ouH MpaBUILHBIN BApHAHT OTBETA.
YkaxkuTe, KaKuM CBOHCTBOM 00Jafaet oTHomeHue @ Ha A, roie A= P(U), U — MHOXeCTBO

TOYeK TockocT, A ¢ B << A N B =J.

paBHa

a) pe(IeKCUBHOCTh

0) aHTUPEPIECKCUBHOCTH
B) CHMMETPUYHOCTH

') aHTHCUMMETPUYHOCTh
1) TPAaH3UTUBHOCTh
[IpaBUIIBHBIN OTBET: B.

3aganue 8
Bribepure oiH MpaBUIILHBIN BAPHAHT OTBETA.
MOIIHOCTh MHOKECTBA BCEX MOJMHOKECTB TaHHOTO MHO>KECTBA, MMEIOIIETO N HJIEMEHTOB,

a) 2"

0) n!

B) n"

F) nn—l

[IpaBunbHBIN OTBET: a.

3aganue 9
Bribepure oiH MpaBUIILHBIN BAPHAHT OTBETA.
VYkaxure, CKOJIBKO Pa3IMYHbIX JBY3HAYHBIX YUCET MOXHO 3alKCcaTh ¢ momMouibio mudp 1, 2,

3,4, 5, 6, ecnu udpsl B YKUCIIE HE TOHKHBI TOBTOPATHCS.

a) 10
0) 60
B) 20
r) 30

[IpaBHUIIBHBIN OTBET: T.

3ananue 10
Bribepure o 1H MpaBUIIbHBIN BapHaHT OTBETA.
VYkaxuTe, CKOJbKMMM crocobamMu rpynnmy u3 17 ydamuxcsi MOXKHO pa3leiauTb Ha 2

HOJTPYIIIBI TaK, YTOOBI B OAHOM U3 HUX OBLIO 5 YesIoBeK, a B Apyroi — 12.

a) 60
6) 85



8) 6188
r) 6185

[IpaBHUIIBHBIN OTBET: B.
OM oTKpBITOr0 THIA

3amanue 11

Janbl yHuBepcanbHoe MHOkecTBo U={1,2,3,4,5,6,7} u B HeM noamMHoxkecTBa A={x| x< 5},
B={2,4,5,6}. Haiinute MHOecTBO A U B.

[IpaBunbHelil otBeT: {1,2,3,4,5,6}.

3aganue 12
Vka3ars MOIIHOCTE MHOXecTBa A U B, eciu |A| = 10, |B| = 7,|ANn B| = 3.
[IpaBunbHbI OTBET: 14.

3aganue 13
Haiigure muoxkectBo AAB, eciu A = {1,2}, B = {3,4,5}.
[IpaBunbHbIi oTBET: {1, 2, 3,4, 5}.

3amanue 14

SAsnsercs mu coorBerctBue [ =(X, Y, G), rne X={a, b, c, d}, Y={I1, 2, 3,4, 5 }, G={(a,2),
(c,1), (d,5), (c,3)}, UHBEKTUBHBIM?

[IpaBubHBINA OTBET: SBISAETCS.

3aganue 15

Armsiercs mu coorBerctBre ['=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3}, G={(a,1), (b,1),
(c,3), (b,2)} pyHKUIMOHATHHBIM?

[IpaBHUIIBHBIN OTBET: HE SIBISAETCS.

3ananue 16

Asnsercs mu cootBercTBUE [=(X, Y, G), rne X={MHOXECTBO KpPyroB Ha IUIOCKOCTH},
Y={MHoxecTBO ToueK II0CKOCTH }, G={(KpyT, €ro LEeHTp) } CIOPHEKTUBHbHIM?

[IpaBuibHBIN OTBET: SBISAETCS.

3aganue 17

SIsnsercs mu cootBerctBue I'=(X, Y, G), rne X=(0, +0), Y=[-1, 1], G={(X, y): x<y?} Bcroay
onpeaeaeHHbIM?

IIpaBUIIBHBIN OTBET: HE SIBISAETCH.

3ananue 18

Bepho 51, uTo oTHOIIEHKE @ HA A, T1ie A - MHOXECTBO OKPY>KHOCTEN Ha IJIOCKOCTH, X ¢ Y
<X Kacaercs y, 001a1aeT CBOMCTBOM pedIeKCHBHOCTH?

[IpaBHUIBHBIN OTBET: HEBEPHO.

3ananue 19

Bepno 51, 4to oTHOIIEHUE @ HA A, TIe A — MHOKECTBO MPSIMBIX B POCTPAHCTBE, X () Y <>X
U Y IMEIOT XOTsI OBbI OJTHY OONIYIO TOUKY, 00JIaZjaeT CBOWCTBOM CHUMMETPHYHOCTH?

[IpaBuibHBINA OTBET: BEPHO.

3aganue 20
BepHo 11, uTo OTHOIIEHHE @ Ha A, rie A= R, X ¢ y <>x? + y2 = 1, obnagaer cBoiicTBOM
TPaH3UTUBHOCTHU?



[IpaBUIIBHBIN OTBET: HEBEPHO.

3ananue 21

3anuiuTe, CKOJIbKO Pa3IMYHbIX TOJMHOXKECTB U3 TPEX 3JIEMEHTOB UMEeT MHOXKECTBO A={1,
2,3,4,5}?

[TpaBunbHeIl oTBET: 10.

3amanue 22

B ¢yr6oabHO# koManzae 11 yenoBek. HeoOxomumo BeIOpaTh KanmuTaHa U €ro 3aMECTUTEIIS.
CKOJIBKMMH cIOCO0aMU 3TO MOYKHO CIEJIaTh?

[IpaBunbhsblii otBet: 110.

3aganue 23

ITpu onpoce 13 4enoBek, KaKAbIA U3 KOTOPBIX 3HAET MO KpalHEeW Mepe OJIMH MHOCTPAHHBIN
SI3BIK, BBISICHHIIOCH, YTO 10 4YeIOBEK 3HAIOT aHIIMHMCKHM SA3BIK, 7 — HEMCUKUM, 6 — UCIIAHCKUH, S5 —
AHTIMUCKUNA W HEMEUKHH, 4 — aHTIMUACKUN U WCIAHCKWM, 3 — HeMenkuid u ucraHckuii. CKOJIBKO
YeJIOBEK 3HAIOT BCE TPH sI3bIKa?

[IpaBunbHBIN OTBET: 2.

3amanue 24

CKOTBKMMHU CIIOCO0AMU MOXKHO pPa3[eNiuTh S5 pa3iNYHbIX KapaHJalied MEXIy IByMs
MIKOJIbHUKAMH TaK, YTOOBI y KaXXA0T0 ObLT XOTs OBl OJIMH KapaH1ai?

[IpaBunbHsIii oTBeT: 30.

3ananue 25

W3 xomonet B 36 kapT Hayraa 6€3 BO3BpaIleHHsI BRIHUMAIOT 110 OHOM KapTe 3 pa3a. CKOIbKO
CYLIECTBYET Pa3IMUHBIX CIIOCOOOB MOJyUEHHs TPEX KapT, CPEAN KOTOPBIX Ha MEPBBIX JBYX MECTax —
OyOHBI, a Ha TPETHEM — TTHKH?

[IpaBunbHbIi 0TBET: 648.

3aganue 26

CKOJIBKO CYIIECTBYET Pa3IMYHbBIX MSTH3HAYHBIX YHACEIN, KOTOPBIE HAYMHAIOTCS HUDPOH «2» 1
3aKaH4YMBarOTCs UPPoit «4», ecnu ucnonb3yroTes udpsr 1, 2, 3, 4, 5?

[IpaBunbHbIil oTBeT: 125.

3ananue 27

CKONBKMMH CTIOCOOAMU MOXKHO TIEPECTaBUTh OYKBBI CII0BA «IIEPEMET» TaK, YTOOBI TPH OYKBbI
«e» He UM noApsia’?

[IpaBunbHsbIi oTBET: 720.

3aganue 28
YKaKHUTe KOIMYECTBO HyJICBBIX 3HAUCHHI OyieBoil dynkuu & ~¥) T EVY)

[IpaBumnbHbIN OTBET: 4.

3amanue 29
VYkaxure KOJIMYeCcTBO HAOOpOB 3HAUYCHUN MMEPEMEHHBIX, HAa KOTOPBIX OyneBa (GyHKIUSA

. _
&[N+ —zax) IpPUHKMMAET 3HaueHue 1.
[IpaBunbHbIN OTBET: 1.

3ananue 30
3anuimTe BEKTOP-CTPOKY 3HaueHud OyneBoit gynkumuu h(x, y) = fi(x, fa(y, x, y), X),
sIBIIsTIONIeHCs cynepriosunueit pynkuuit f1 u f2, ecom fi=(1001 0111), £=(0110 1011).



[IpaBunbHsbiit oteT: (1011).

3ananue 31
Ykaxute QUKTUBHBIC TTIEpEMEHHbIE 11 OyneBon pynkiuu f(x,y,z)=(1011 1011).
IIpaBUIBHBIN OTBET: X.

3ananue 32
VYKaxuTe CyIecTBeHHbIE IepeMeHHbIe s OyeBoit pynkuuu f(x,y,z)=(1111 0101).
IIpaBUIIBHBIN OTBET: X, Z.

3amanue 33

YKaXATe KOJUYECTBO JJIEMEHTApPHBIX KOHBIOHKIHK, BXxomsmmx B CHAH® dynkumun
f(x,y,z)=( 1001 O111).

[IpaBunbHBIN OTBET: 5.

3amanue 34
VYKaxuTe KOMUYECTBO HJIEMEHTAPHBIX AU3bIOHKIMK, Bxoasumx B CKH® ¢ynkuun
f(x,y,z)=(0101 1000).

IIpaBunbHBIN OTBET: 5.

3aganue 35
Bxomut 11 B CKH® ¢dynkuunu f(x,y,z)=(01010110) snemenTapHas 1u3bloHKIUSA XVyVz?
IIpaBUIBHBIN OTBET: BXOJUT.

3ananue 36
Bxomut mu B CAAH® ¢ynkuu f(X,y,z)=(11010100) snemenTapHas KOHBIOHKITUS XyZ?
IIpaBUIBHBIN OTBET: HE BXOJUT.

3ananue 37

Hoomnpenenure pyuknuio f(X,y,z)=( -0-01---) Tak, 9T00BI OHA CTajla MOHOTOHHOM (3aMUIINATE
BCE HEJJOCTAIOIINE 3HAUCHHS 110 MOPSAIKY 0e3 3aIsIThIX U IPOOEIIOB).

[TpaBunbHelit oTBeT: 00111.

3amanue 38

Hoomnpenenure ¢pyakmmo  f(X,y,z)=(-1-0-1-0) Tak, yTOoOBl OHa cTana caMOJBOWCTBEHHOMN
(3amuIIuTe BCE HEJOCTAOIINE 3HAYCHUS IO TIOPSIKY 0€3 3arsIThIX U MPOOEIIOB).

[IpaBunbabi otBet: 1010.

3ananue 39

Hoompeaenure pynkmuio g(x,y,z)=(-10--0-0) Tak, yT0OBI OHa cTaja JIMHEHHOU (3alMIINTe
BCE HEJJOCTAIOIINE 3HAUCHHSI 110 MOPSAIKY 0e3 3aIsIThIX U MPOOEIIOB).

[TpaBunbHeIi oTBeT: 0111.

3amanue 40
3anuIuTe MaTpHIly CMEKHOCTH H300paKEHHOT0 Ha PUCYHKe rpada.

1 P




[IpaBHUIIBHBIN OTBET:

cocor
N =
N =)
coc oo

3amanue 41
Kak B rpade Ha3pIBaeTCsi MapuIpyT, B KOTOPOM HadalbHasi 1 KOHEYHAast BEPIIMHBI COBIIAAAI0T?
[IpaBuiabHBIN OTBET: UKIMYECKAN MapIIpyT.

3amanue 42
Kak Ha3wpiBaeTcs UK, coAepIKaIimii Bce pedpa rpada?
[IpaBuibHBIN OTBET: MIIEPOB IUKJL.

3amanue 43

Kak na3zpiBaetcs rpad), KOTOpbId MOXKET ObITh H300paXKeH Ha IUIOCKOCTHU TaK, YTOOBI OOIIUMHU
TOYKaMH €ro pedep SBISIINCH TOJIbKO BEPILINHBI?

[IpaBuUsIbHBIN OTBET: TIAHAPHBINA Tpad.

3aganue 44
Kaxk Ha3pIBaeTCs CBA3HBIN HEOPUECHTUPOBAHHBIN T'pad, HE COAEPIKAIINN ITUKIOB?
IIpaBUIIBHBIN OTBET: AEPEBO.

3aganue 45
Kak B rpage Ha3bIiBaeTCA MapuipyT, B KOTOPOM HET NMOBTOPSIOIUXCs pedep?
[IpaBUIBHBIN OTBET: LICIIb.

3aganue 46
Kaxk Ha3pIBaeTCsi HECBSA3HBIM HEOPUEHTUPOBAHHBIN I'pad, HE COAEPIKAMNN TUKIOB?
IIpaBUIIBHBIN OTBET: JIEC.

3aganue 47
Kak HazpIBaeTcs rpad, peGpaM KOTOPOro MOCTABIEHbI B COOTBETCTBUE YNCIIOBbIC 3HAUECHUS?
[IpaBUIBHBIN OTBET: B3BEIIECHHBIH rpad.

3aganue 48
Kak Ha3bpIBaeTcs BeplIMHa rpada, He HHIUAEHTHAsI HU OJHOMY pebpy?
IIpaBHUIIBHBIN OTBET: U30JIMPOBAaHHAs BEPIINHA.

3aganue 49
3anummTe KoJu4decTBo pedep mosHoro rpada ¢ 20 BepmrHaMH.
[IpaBunbHsblii otBeT: 190.

3ananue 50

Kaxk Ha3bIBaeTCs HEOpUEHTHPOBAHHBIN Tpad Oe3 meTenb U KpaTHBIX pedep, B KOTOPOM BCe
BCPIIHWHBI UMCIOT OJIHY U TY K€ CTENeHL?

[IpaBuUNBHBIN OTBET: peryJIApHBI rpad.

3amanue 51
Onpenenure 3HaYeHME MCTUHHOCTH BbicKasbiBanua Vqpadx(x? +px+q =10), ecmm
W3BECTHO, YTO BCE MEPEMEHHBIE IPUHUMAIOT 3HaueHus B R. OTBeT 060CHYIATE.



[IpaBunpHbI OTBET: BbICKa3piBaHHE SBISETCS JIOKHBIM, TaK KakK CYIIECTBYIOT TaKHE
3HAYEHUSI P U (, MPU KOTOPBIX MOJIYYAECTCS YpPAaBHEHUE, HE MMEIOIIEE NEHCTBUTEIBHBIX KOpPHEU

(mampumep, p = q = 1).

3ananue 52

Omnpenenure, sBiusercs nu npeaukar P(x) = (|x+1|<2) cnencreuem npeaukata Q(x) =
(x>4), a npenukat Q(x) — cieacrtsuemM npeaukara P(x), eciiv mpeauKaThl 3aJaHbl HA MHOKECTBE R.
OtBeT obocHyiiTE.

[MpaBusibHBI OTBeT: MHOXECTBO HMCTHHHOCTH mpemukara P(x) mpencraBmser coboi
uarepBan (-3;1). MHOXeCTBO HCTHHHOCTH mpemukata Q(x) mpeacramiseT coboit nyd (4; ).
[TockoJIbKY HU OJTHO M3 YKa3aHHBIX MHOXKECTB HE SIBJISICTCS YaCThIO IPYTOro, HU OJIMH U3 IPEIHUKATOB
P(x) u Q(x) He ABISIETCS CIIEACTBUEM APYTOTO.

3ananue 53

Ompenenute, BHIMOTHHMA JH  (QopMyia ny(P(x, Y)AP(x,x)) Ha xakom-HuGYb
MHOkecTBe. OTBET 000CHYHTE.

[IpaBunbHbIil oTBeT: Ilpeamnonoxxum, uTo 3amaHHas (GopMylia BBIMOJIHMMA Ha HEKOTOPOM
mHOkecTBe M. Torma mpu mojcTaHoBKe B Heé HekoToporo mpeaukarta P(x,y), 3amaHHoro Ha M,
dbopMyIsia mpeBpaimaeTcss B UCTHHHOE BBICKa3blBaHWE. JTO O3HAYAeT, YTO MpHU JOOBIX a,b € M
P(a,b) =1, a P(a,a) = 0. Ho MBIl MOxeM BbIOpath a = b, Torga momyuum, uro P(a,a) = 1.
[MomyueHHOe TpOTHBOpEYHE IOKA3bIBACT, YTO Hama (OpMyJa HE SBISIETCS BBIMOJHUMOW HHU Ha
KaKOM MHO)KECTBE.

3aganue 54

Onpenenwure, sBsSeTCs U o6me3HaunMoit popmyna 3xQ (x) = VxQ(x). OtBet obocHyiiTe.

[IpaBunbHbIi oTBeT: [Ipennonoxum, 4To 3aaanHas GopMyia He SIBISETCS OOIEe3HAYNMON.
DTO0 03HAYAET, YTO CYMIECTBYET TaKou npeaukar Q (x), 3aJaHHBIA Ha HEKOTOPOM MHOXECTBE M, 9TO
MOJICTAaHOBKa ero B (opmynry oOpamiaer e€ B JI0)KHOE BbICKa3biBaHME. OTCIOJ]a BBITEKAET, YTO
dxQ(x) =1, a VxQ(x) = 0. Ho Torma 3IxQ(x) =0, a VxQ(x) = 1. TlepBoe M3 IOIyYEHHBIX
paBeHCTB o3Hauaet, uro Q(a) = 0 mus Bcex aeM. 13 BToporo paBeHcTBa BbITeKaeT, uto Q(a) = 1
st Bcex aeM. IlomyyeHHOe NpPOTHBOpEYME JAOKa3bIBaeT, YTO Hallle MPEANOJoKEHUE OBLIO
HeBepHbIM. TakuMm 00paszom, 3aganHas hopmyra BISETCS 00IIe3HAYMMOM.

7.3. OneHo4HbIe CpeacTBA JIA MPOMEXKYTOYHOH ATTeCTAMH IO MTOramM OCBOEHHS
AMCUMUILINHBI

7.3.1. Bonpochl K IPOMeKYTOYHOM aTTecTalluu

Cemectp 2

Z
Q)

Bonpocsl k 3auery

=

\]CT\U'I»-PUJNP—\E

Kakue onepanyy Haj MHOXKECTBAMH BaM U3BECTHbI?

KakoBbI CBOMCTBA orepanuii 00beAMHEHUS U IEpeceUeHus?

Kak popmynupytotcs npasuia e Moprana?

Uto Takoe cootrBeTcTBHE? Kakue BUALI COOTBETCTBUM BaM U3BECTHEI?

Uto Takoe orobpaxenne? Kakue npumepsl 0T00paX€HHE Bbl MOXKETE IPUBECTH?

Kak onpenensercst cuéTHoe MHOKeCTBO? Kakne nmpuMepsl CUETHBIX MHOYKECTB BaM
13BECTHBI?

[KakoBBI CBOIICTBA CUETHBIX MHOYXKECTB?




Bonpocsl k 3auery

n/n

3 Kak onpenensitorcst skBUBaJIeHTHBIE MHOKecTBa? Kak dhopmynupyercs teopema Kanropa-
bepuireiina? Yto Takoe MOIIHOCTh MHOXECTBA?

9 Kak onpenemnsitoTcsi MHOKECTBA MOIIHOCTH KOHTUHYYMa? Kakue npumMepsl MHOXKECTB
MOIIIHOCTH KOHTUHYYMa BaM U3BECTHBI?

10 [Kak cpaBHHBaIOTCS MOITHOCTH MHOYECTB?
UeMy paBHa MOIIIHOCTh OObEIMHEHHS] KOHEUHBIX MHOXECTB (IIpaBmiIo cioxkenus)? Kak

11 [BBIYMCIISIETCS MOIIHOCTD J€KapTOBA POU3BEICHUS KOHEUHBIX MHOKECTB (TIPaBUIIO
pon3BeieHus ) ?

12 Kak onpenensitoTcst OmHapHbie oTHOIIEHUs? Kakue nmpuMepsl OWHAPHBIX OTHOIICHUH BaM
13BECTHBI?

13 |KakoBbI CBOMCTBAa OMHAPHBIX OTHOIICHUH?

14 [Kak dhopMynupyercs NPUHIINI BKIIOUYEHUS U HCKIIOUEeHUs?

15 |Kak onpenensieTcst 9ucyio OIMHOXKECTB KOHEUHOTO MHOKECTBA?

16 Kak ornpenensieTcst 4uCiIo NepecTaHOBOK 0e3 MOBTOPEHU 3JIEMEHTOB KOHEYHOTO
MHO>KecTBa?

17 Kak ornpenensieTcst 4ncio NepecTaHOBOK C MOBTOPEHUSAMH 3JIEMEHTOB KOHEYHOI'O
MHOKECTBa?

18 [Kak BeIUMCIsIETCS YUCIIO pa3MelleHuil 0e3 MOBTOPEHMIt?

19 [Kak BerumcisieTcs 4nuciio pa3MenieHui ¢ MOBTOPEHUSIMU?

20 |Kax BBIYHCIISETCS YHUCIO COYETaHUM 0€3 TOBTOPEHU?

21 |Kax BBIYMCIISIETCS] YUCIIO COYETAHUN C TOBTOPEHUSIMU?

22 |KakoBa dhopmyna 6mHoMa HeioTona?

23 |Kak 3anuchIBaeTCs MOJTMHOMUANIbHAS hopmyra?

24 |KakoBbl CBOMCTBA OMHOMHAIBHBIX KOY(PGUIIMEHTOB?

7t Kax onpenensiercs OyneBa pynkuusa? Kakue snemeHTapHbie OyaeBbl QYHKINN BaM
13BECTHBI?

26 Kaxk onpenensitorcst hopmynbl, nmoadopmyinsi? Kakue ¢popmyisl Ha3bIBalOTCS
OKBUBAJICHTHBIMU?

27 |KakoBbI CBOMCTBA 2JICMEHTAPHBIX OYJIEBBIX (DYHKIIHIA?

28 [Yro Takoe nBoricTBeHHas GyHKIMA? B 4éM CyTh MpUHINIIA TBOHCTBEHHOCTH?

29 [Kaxk onpenensitorcst JH® u KHD?

30 [Yrto takoe CAH® u CKHD?

31 |KaxoB anroputm nepexoaa ot KH® k JIHD?

32 |KakoB anroputm nepexoja ot JIH® k KHD?

33 |Kaxos anroputm nepexona ot JJH® k CIHD?

34 |KakoB airoputm nepexoga ot KH® xk CKH®?

35 [Kak ocymiecTBiseTCsl pa3iokeHne 0yIeBbIX (HYHKIMI 110 TepeMeHHBIM?

36 |Kak onpenensitoTcsi TYMMKOBasi, MUHMMaJbHas U cokpanieHHas JIHD?

37 |[Kak monyvaetcs cokpaménnas JJH® nz CAHD?

38 |Kaxk monyvaercs MmunuManbsHas JIH® ¢ nomonisto matpunibl KpaitHa?

39 [Kak nostydaercss MunumasibHasg JIH® ¢ nomonipro kapt KapHo?

40 [Kak nonyyaercss MunumanbHass KH® ¢ nomoursio kapt Kapuo?

41 |Yrto Takoe noJsiHble cucTeMbl? Kakue npumepsl MOJHBIX CUCTEM BaM U3BECTHBI?

47 Kak omnpenenstoTcsi 3aMKHYThIE KIacchl OyneBbixX GyHKImii? Kak 000CHOBBIBaeTCS
BAMKHYTOCTbH KJIacCOB (hYHKIMH, coxpansonmx 0, u pyHKIwmiA, coxpanstonmx 17?

43 Kak onpenensiercs Kiacc caMOABOMCTBEHHBIX yHKIMi? Kak 1oka3piBaeTcs ero

3AMKHYTOCTb?




Ne
n/n Bompocsl k 3a4ety
44 |Kak onpezensieTcst Kilacc MOHOTOHHBIX (hyHKIHi? Kak 000CHOBBIBAETCSI €0 3aMKHYTOCTb?
45 Urto Takoe monmHoM JKerankuaa? Kak ¢popmynmpyercst Teopema o IpecCTaBUMOCTH
OyneBoil pyHKIMM B Buje noauHoMa JKerajgkuHa?
46 |KaxoBbl criocoObl ostydeHus nonvHoma JXerankuna?
47 Urto Takoe rpad? Kak onpenenstoTcss OpueHTUpOBaHHBINA M HEOPUEHTUPOBAHHBIN rpadpl?
Kak onpeaensitoTcst MynbTUrpad, ncesuorpad, B3peneHHbli rpad?
48 Kak onpeaenstoTcst MOHATUS CMEKHOCTH U MHIMAEHTHOCTU? Kak onpenenstorces: CTeneHu
BepimH rpada?
49 |Yto Takoe MapuIpyThl, [ENH, HUKIIbI?
50 [Kak onpenensercs uzomopdusm rpados?
51 [Kak onpezaensitoTcst MaTpUIla CMEXHOCTH, MAaTPHUIIA MHIIMIEHTHOCTH, CIIUCOK CMEXHOCTH?
52 [Yro Takoe nmosHbIH rpad?
53 [Yrto Takoe ABynOIbHBIN rpad?
54 [KakoBbI cBOiicTBa cTeneHel BepmuH rpada?
55 [Kakwue onepanuu Haj rpadaMu BamM U3BECTHBI?
56 [Kak onpenensitoTcst cBa3HbIE rpadbl, CHIBHO CBsA3HbIE rpadbl?
57 [dto Takoe 0JTHOCTOPOHHSS CBSI3HOCTH U ci1abasi CBI3HOCTH?
58 [Kak omnpenensroTcs tuaMeTp, paauyc U eHTp rpada’?
59 [Kak onpexensitorcst cBoOoaHbIE AepeBbsi? Uto Takoe jec?
60 [Kakue ycnoBus HEOOXOIMMBI M TIOCTATOYHBI JUIsl TOTO, YTOOBI Ipad sIBIISICS 1epEeBOM?
61 |Kak onpenensitoTcsi OpueHTUpOBaHHbIE epeBbsi? KakoBbl X cBoiicTBA?
62 |[Kax onpenensitorcs mianapubie rpadbl? KakoBo He00X0AMMOE YCI0BUE TUTAHAPHOCTHU?
63 |Kakue cBOIicTBa MIaHapHbIX Ipa)0B BaM U3BECTHBI?
64 [Yrto Takoe >ilepoBbl rpadni?
65 |Kak onpesensioTcsi raMIIbTOHOBBI Tpadbi?
66 [UTo Takoe BrIcKa3piBaHHe? Kakue onepanyu HaJl BICKa3bIBAHUSIMHU BaM M3BECTHBI?
67 Kak onpenensiercs ¢popmyia anredps! BbIcKa3biBaHUI? KakoBbl OCHOBHBIE
PKBHMBAJICHTHOCTH alNreOphl BhIcKa3biBaHuii? Kak GpopMynmpyeTcs 3aK0H TBOHCTBEHHOCTH?
68 |Kak onpenensiercsa npenukat? Kakue npuMepsl NpeAMKaToB BaM U3BECTHBI?
69 |Kak onpenensioTcs JOrHYecKie U KBAaHTOPHbIE ONepaly HaJ| IpeauKaTaMu?
70 [Kak onpenensitorcst hopmyiiel Joruku npeaukaToB? Kakue il GopMys BaM W3BECTHBI?
7.3.2. Kputepun 1 HOPpMbI OLEHKH
®opma
Cemectp MPOBCACHHN Kpurepun u HOpMBI OLICHKH
NPOMeKYTOYHOM
arrecTalu
2 3ayer (1m0 OreHka «3a4Te€HO» CTaBUTCS MIpHU Habope
HaKOIHUTEIILHOMY (3AATCHOY oT 55 1o 100 uToroBsIx OAJLIOB.
peTuHry) OneHka «He 3a4TEHO» CTaBUTCA IIPU
HE 39TCHON Habope MEHeE 55 UTOTOBBIX OAJIIOB.




8. YueOoHO-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecnieYeHUe TUCIHIJIMHBI

8.1. O6s13aTesibHAA TUTEpPaTYypa

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

Ne nocodoue, yue0Ho- I'on HAY4YHOI
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeTOAHYecKoe Iocodue, | M3AaHusA oudanoTexe /
NMPAKTHKYM, JIP.) HaunmenoBanue 36C
1 1O. I1. IlleBenen [IpuknagHbie BOMPOCH! TUCKPETHON Y4eOHoe mocobue 2018 9BC «Jlanby
MaTEeMaTHKHU
2 | H.A.Cenosa JMckpeTHas MaTeMaTHKa YuebHOe mocobue 2018 9BC “IPRbooks”
3 | P. Il lllenenena [u ap.] MaremaTHka Y4ebOHoe mocodue 2018 OBC “IPRbooks”
4 | C. ®. Koxyxos, I1. U. COopHUK 3a/1a4 TIO TUCKPETHON YuebHoe mocobue 2018 OBC «Jlanby
CoBepTkoB MaTEMaTHUKE
5 | 1O.II. llleBeneB JluckperHas MatemMaTHKa YuebHoe mocobue 2018 OBbC «Jlanby
6 | O. M. lertsapesa [u ap. ] Maremaruka B mpuMepax 1 3aadax Y4ebHoe mocobue 2017 ObC
“ZNANIUM.COM”
7 | C.A. Yayuek MaremaTHuecKkast JJOTHKa Y4ebHoe mocobue 2018 9BC “IPRbooks”
8.2. JlonosiHUTEIbHAS JIUTEPATYypa
Tun (yueOHuk, yueoHoe KOﬂ"quTEO i
Ne nocodue, yuedHo- TI'on Hay:mon
w/ ABTOpBI, COCTABUTEJH 3arsaaBue (3aroJioBoK) MeTomecKoe mocobue, | M3taHus oundamoreke /
OPAKTHKYM, Ip.) HaumenoBanue
9BC
8 | B. ®. 3on0TyxuH [u 1p.] JluckpeTHas MaTeMaTHKa YueOHHuK 2016 9BC “IPRbooks”
9 A. H. Cecexun DJIEMEHTHI TUCKPETHOM MaTEeMAaTHKH YyebHOe 1mocodue 2015 S9BC “IPRbooks”
10 | FO. II. IlleBenes, JI. A. COopHUK 3a/1a4 1O TUCKPETHOM Y4ebHoe mocodue 2013 9BC «Jlanb»
[Tucapenko, M. 1O. llleBenen MaTeMaTuKe: (JJIs paKT. 3aHITHH B
rpyIIax)
11 | . A. Mansnes JlMckpeTHast MaTeMaTHKa YuyebHoe 1mocodue 2011 ObC «JIanby»
12 | B. W. Konbuio Kypc nuckpeTHoit MaTeMaTUKH YuebGHOe mocobue 2011 OBC «Jlaup»




Tun (yueOHuk, yuedHoe

KoauuecTBO B
HAY4YHOI

Ne nocooue, yuye0Ho- T'on
ABTOpBI, COCTABUTEIHU 3arsiaBue (3aroJioBoK) Ooudamorexe /
n/n MeToAnYecKoe nmocodoue, | M3JTaHUA
HaumenoBanue
NPaKTHKYM, JP.) 3EC
13 | M. O. Acanos, B. A. JuckperHas MaTeMaTHKa VYuyebGHoe nmocobue 2010 OBC «Jlanb»

bapanckuii, B. B. Pacun




8.3. Ilepeuens mpodeccMoHANBHBIX 0a3 JAHHBIX M MH(POPMANHOHHBIX CIHPABOYHBIX
cHCTEM

OBC «Jlaaby:

9BC "ZNANIUM.COM";

OBC “IPRbooks”.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

N HaumenoBanmue 11O PeKBH3HTEI jorosopa

n/n (naTa, HOMep, CPOK JIeiicTBHUS)
1 Windows beccpouno
2 Office Standart beccpouno

8.5. Onucanne MarepHajJbHO-TeXHHUYeCKON 0a3bl, HEOOXOAMMOM JJIl OCYILIeCTBJICHUS
00pa3oBaTeIbHOIO MpoLecca 1o JMCHUIIINHE

HaumeHoBaHMe 000pPy10BAHHBIX Y4EOHBIX

Ka0MHETOB, J1a00paTOpHii, MACTEPCKHUX H

Ne ApP. 00bEKTOB VIl MPOBEACHUS

n/n | NpakTHYeCKUX U JJaOOPATOPHBIX 3aHATHH,
NMOMEeNIeHHI IJIfl CAMOCTOATEIHLHON

padoThl 00yuarmuxcs (HoMep ay1MTOPUM)

IlepeyeHb OCHOBHOTO 000PY10BaHUS

Aynutopus BeOkoH(pepeHuuil. YueOHas OKpaH TeJIeBU3UOHHBIN, ITUPMBI,

ayJIUTOpPHUs AJIs IPOBECHUS 3aHATUI IpoXKeKTop Ha mTatuse. CTon

JEKIIMOHHOI' 0 TUIIA. Y4yeOHas ayAUTOpHs Ul | IpenoJaBaTeabCKHUii, CTyIbs

NPOBEICHUS 3aHITUH CEMUHAPCKOTO THIIA. MPEnoaBaTeIbCKHE.

VYuyeGHast ay TuTOpHS U1 KypCOBOTO TpancnapaHT-niepeTsKKa, CHCTEMHBIH
1 | npoexkTHpoBaHUS (BBINOIHEHUS KypCOBBIX 0J10K

pabot). YueOHast ayiuTOpHs Ul IPOBEACHUS
TPYTIIOBBIX W UHINBUAYAITBHBIX
KOHCYJIbTAllMi. YueOHas ayJuTopus AJs
NPOBEICHUS 3aHITUN TEKYILIETO KOHTPOIS U
npomexyTounoii arrectarun. (YJIK-807)
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