MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPALTN
(dhenepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEILHOE YUPEHKICHHE
BBICIIIET0 00pa30BaHuUs
«TonBATTUHCKMI rOCYTapCTBEHHBIN YHUBEPCUTET

BLO.I3

(UHOEKC OUCYUNTUHDL)

PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

OcHOBBI IlHCerTHOﬁ MAaTEMATHUKH U JIOTUKHU

(HaumeHoBanue OUCYUNIUHbL)

110 HAalIpaBJICHUIO TOATOTOBKHU

09.03.03 Ilpuknannas nHGOpMaTHKA

HaIpaBJIEHHOCTb (ITPOdIIb)

Pa3zpaboTka mporpaMMHOT0 0OEeCTICUECHHS

dopma 00ydeHus: OuHas
I'ox HaGopa: 2023
O6mas Tpynoemkoctb: 3 3E

PacnpenesieHue 4acoB JUCIHUIJIMHBI 10 ceMecTpaM

Cemectp 2

®opMa KOHTPOJIS 3auer Hroro
Bun 3anatuit
Jlekuun 16 16
JlaboparopHsbie
IIpakTnyeckue 32 32
PykoBoacTBO: KypcoBbie paboTsl (ipoekTsl) / PI'P
ITpomMexyTo4Has aTTecTalus 0,25 0,25
KoHnTaktHas pabora 48,25 48,25
CamocrosiTenpHas padora 59,75 59,75
KonTtpomns
HTtoro 108 108




Pabouyto nmporpamMmy coctaBuii(u):
Honent kadenpsr «IIpukimagHas MaTeMaTuka 1 ”HGOPMATHKa», KaH. (U3.-MaT. HayK
Jlenong O.B.

(OonoicHocme, yuenoe 36anue, cmenens, Pamunus 1.0.)

(OondicHocms, yueroe 3eanue, cmenens, Pamuaus 1.0.)

PGLIGHSI/IPOBB.HI/IG pa6oqe171 nporpamMmmbl JUCIHHUTIIINHBI:

OtcyrcTBYyeT

Penensent

(Oondcnocms, yuenoe 3eanue, cmenenv, Pamuaus 1.0.)

Pabouas nmporpaMma JUCHUILUIMHEI cocTaBiieHa Ha ocHoBanud ®I'OC BO u yueOHOro 1iana
HaHpaBHeHI/IH IIOATOTOBKH
09.03.03 IpuknanHas nHGOPMATHKA

Cpoxk neiicTBusi paboueil mporpaMMsl JMCHMILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3aceganuu kadenps! «lIpuknagnas mareMaTuka 1 THPOPMATHKA

(mpotokon 3acenanus Nel ot «30» aBrycra 2022 1.).

AOKYMEHT MNMOANMCAH
QNEKTPOHHOWM NOANNCLIO

CepTtudmkat: 405C5D0002B2C4B049E78EB444F86477
Bnapeneu;: MNywmHa OkcaHa MuxaiinosHa
OewvcteuteneH: ¢ 07.10.2024 go 19.06.2039




1. lesab ocBoeHMsI TUCUMIIJIMHBI

HGJ'IL OCBOCHHUA OUCHMUIIIIMHBI — (I)OpMI/IpOBaHI/Ie y 06yqa101111/1xc;1 HaBBIKOB JIOTHYCCKOI'O
MBIIIJICHUSA U YMCHHS HNPUMCHATH alIiapar COBpeMeHHOfI }IHCerTHOﬁ MaTEMaTUuKHU IIPpU PCIICHHUU
MPUKJIAAHBIX 3a1a4.

2. Mecrto aucunmuinasbl B ctpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTUKM, HAa OCBOCHMM KOTOPBIX Oa3upyercss NaHHas IUCIMILIMHA:
OCHOBBI IPOrPaMMHPOBAHUS.

JIMCUMTUIMHBL ¥ IPaKTUKH, JJIS1 KOTOPBIX OCBOEHHE JAaHHOM JUCHHUIUIMHBI HEOOXOIUMO Kak

npenuectytoniee: OObEKTHO-OPHEHTUPOBAHHOE MPOTPaMMHUPOBAHUE.

3. [lnannpyembie pe3yJbTaThl 00y4UeHU s

dopMupyemMble U Nupukaropsl
KOHTPOJINpyeMble AOCTHKEHUS IlnannpyemMble pe3yabTaThl
KOMIIEeTEeHII U KOMIIeTeHI U o0y4eHust
(Ko 1 HAMMEHOBAaHUE) (K01 1 HAUMEHOBAaHUE)
OIIK-1 Cnocoben OIIK-1.1 3HaeT OCHOBEI 3HaTh: OCHOBBI MAaTEeMaTHKH,
MPUMEHSATD MaTEeMaTHKH, BBIYHCIIUTEIILHON TEXHUKHU U
€CTCCTBCHHOHAYYHBIC 1 BBIUUCIIUTCIIBHOU TEXHUKA InporpaMMHupOBaHUIA
0OIIIEHHKEHEPHBIE ¥ IPOrPAMMHPOBAHHSI YMeTh: NPUMEHSITh 3HAHUS OCHOB
3HAHUS, METOJIbI MaTE€MaTHUKH, BEIYUCITUTETBHOU
MaTeMaTU4eCKOTro TEXHUKU U IPOTPaMMHUPOBAHUS
aHaju3a u Bnaners: HaBbIKaMU TPUMEHEHUS
MOJICJIUPOBAHUS, 3HaHUN OCHOB MAaT€MAaTHKH,
TEOPETHYECKOr0 1 BBIYHMCIIUTENIbHON TEXHUKHU U
AKCIIEPUMEHTAIIEHOTO POrpaMMHUPOBAHUS
MCCICNIOBAHUA B OIIK-1.2 Ymeer pernats 3HaTh: IPUHIIHUIILI KCCIIEN0BAHMS
npoeccHoHalLHOM CTaHNapTHLIC 00BbEKTOB MPOo(heCcCHOHATLHOM
ACATEIIPHOCTH npodeccuoHaIbHbIE 3a/1a4n
JIeATETLHOCTH
C IpUMEHEHUEM
eCTECTBEHHOHAYUHBIX YMeThb: OLIEHUBATh TEOPETUUECKUE U

OOIIENHKEHEPHBIX 3HAHMI, | YKCIIEPUMEHTAIBHBIE UCCIIEI0BAHUS
METOI0B MATEMATUYECKOr0 | OOBEKTOB IPO(ECCHOHANBHON
aHaJIM3a U MOJICIIUPOBAHUS | JIEATEILHOCTH

BrameTs: HaBBIKaMU TEOPETUYECKOTO
U HKCIIEPUMEHTAIBLHOTO
HCCICA0BaHUS O0BEKTOB
pohecCHOHANBEHOM NesTeNbHOCTH

OIIK-1.3 Bnaneet
HaBBIKAMH TE€OPETUUYECKOTO
1 DKCIIEPUMEHTAJILHOTO

3HaTh: METOABI MAaTEMATHYCCKOI'O
AHAJIN3a 1 MOACIIMPOBAHU

HCCIIeIOBAaHUS 0OBEKTOB YMeTb: IPUMEHATH METO/IbI
npodecCuoHaIbHON MaTeMaTH4YECKOr 0 aHaJIn3a u
JIEATENBHOCTHA MOJEIMPOBAHUSA

BJ'IaIleTI)I HaBbIKaMU ITPUMCHCHUA
METOJ0B MaTCMAaTUYCCKOIO aHajIn3a
1 MOJCIIMPOBAHUSA




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

DopMbI TEKYyLIET0

Bun . KOHTPOJIA
Monyab . HaumeHnoBaHue TeM 3aHATHI OobeMm,
(pasnen) yuyeOHoi (yae6moii paBoTsI) Cemectp . Bbanasl | UHTepakTuB, 4.| (HAHMEHOBaHHUE
padoThbI OLIEHOYHOI' 0
cpeacTBa)
Monyib 1. Jlex 1 MHokecTBa U Ollepalliy HaJl HUMU. 2 2 - - IIpaxTuueckoe
MHoKecTBa. COOTBETCTBHS MEXKY MHOKECTBAMM. 3aIaHue,
COOTBETCTBHUSL. OTHOIICHHS U MX CBOKMCTBA. [IPOMEXKYTOUYHBIN TECT
OTHONIEHUS. [Ip31 MHoecTBa U onepaluy HaJ HUMU. 2 - -
T1P32 CoOOTBETCTBUS MEXITY MHOKECTBAMM. 2 - -
OTHOIIECHHS U MX CBOKMCTBA.
CP PaboTa ¢ n1eKIMOHHBIM MaTepUaIOM U 9 1 -
yueOHOIl TuTepaTypoil Mo MoyIto
«MHoxecTBa. COOTBETCTBHS.
OTHOIICHUY.
CP BeinonHenue 3ajaHuii IpOMEKyTOYHOIO 1 -
TecTa.
CP BrlInnonHEHNE IPAKTUYECKOTO 3a1aHHUs 110 6 -
TeMe «MHOKECTBaY.
Moy 2. Jlex2 IlepecTaHOBKH, cOYETaHUS, PA3MELICHUS. 2 2 - - IIpaxTrnueckoe
KombOunaropuka. [IpuHUKI BKIIOYEHUS U UCKIIFOUEHHUS. 3aIaHue,
IlonmmuoMuansHas 1 OMHOMUAIbHAS [IPOMEXKYTOUYHBINA TECT
hopmyJIbL.
[1p33 KomOuHaropuka. 2 - -
[1p34 KomOunaropuka. 2 - -
CP Pabora ¢ neKuMOHHBIM MaTepUaIOM U 9 1 -

y4eOHOM JTUTEpaTypOM 1O MOJIYJIIO
«KomOuHaTopuka»




Monyab
(pa3ngea)

Bun
yuyeOHoi
padoThbI

HaumMmeHnoBanue TeM 3aHATHH
(y4eOHoii padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMbI TEKYyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

Monaynb 3.

CP

BrinosiHeHUE 3a1aHUN TPOMEKYTOUHOTO
TecTa.

CP

BrImonHeHNE MPaKTUIECKOTO 3a/1aHUs 10
Teme «OCHOBHBIE (HOPMYJIIBI
KOMOWHATOPHUKH.

Teopus rpados.

JIek3

[Tonsitue rpada. CMEKHOCTD,
WHIUJICHTHOCTD, CTCIICHU BCPIINH.
MapmpyTsl, ienu, UKl M3omopduzm
rpagos. Crioco6sl 3a1anust rpadoB.

Jlex4

[TonHbIe ¥ ABYI0TbHBIC TPAdBI.
Omneparuu Hapg rpadamMu. CBIA3HOCTD.
Huamerp, paauyc, neHtp rpada. [lepeBbs.
OcroB rpada. [Inanapusie rpadsl.
DWIepOBbI ¥ TAMUJIBTOHOBBI TPadBblI.

TIp35

Teopus rpados.

[Ip36

Teopus rpados.

P37

Teopus rpados.

CP

Pabora ¢ 1eKIMOHHBIM MaTepUaIOM U
yueOHOI TuTepaTypoil o Moyto
«Teopwust rpadoBy.

CP

BeinosHeHue 3a1aHUil TPOMEKYTOTHOTO
tecta o Teme «llonstue rpada.
CMEKHOCTbD, HHITUICHTHOCTD, CTEIICHU
BepiinH. CriocoObl 3a1aHus rpadoB.

11

[IpakTuueckoe
3aJaHue,
[POMEKYTOUHBIE
TCCThI




Monyab
(pa3ngea)

Bun
yuyeOHoi
padoThbI

HaumMmeHnoBanue TeM 3aHATHH
(y4eOHoii padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMbI TEKYyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

Mopyns 4.
Anrebpa

BBICKA3bIBAaHUN.

OcHoBHBIE BUIBI MAPIIPYTOB HA Tpadaxy.

CP

BrimonHeHue 3a1aHuii IpOMeKyTOUHOTO
TecTa 1o Teme «M3omopdusm rpados.
[ToHsATHS TIOTHOTO U ABYI0IBHOTO
rpados. Onepanuu Haja rpadamu.
H3mepenue paccrosiHuii Ha rpade.
CBSI3HOCTBY.

CP

BrImonHeHue 3a1aHuii IpOMEKyTOUHOTO
TecTa 1mo Teme «JlepeBnsi. OcToB rpada.
[loHsTHSs TIIAaHAPHOTO, SWJIEPOBA U
raMUJIBTOHOBA TPagoBy.

CP

BbimmosiHeHHE TPAKTHYECKOTO 3a[aHUs 110
Teme «Onepamnuu Haj rpadamu.
CBsi3HOCTb. JluaMeTp, paanyc, CTCIIeHU
BEPIINH. DUIEPOBBI Tpadbl».

Jlex5

Bricka3biBaHus U oniepalyi HaJl HUMH.
[Honsitre popmysl anredpsl
BBICKA3bIBaHUIN. DKBUBAJICHTHbIE
npeoOpa3zoBanus GopMyil. 3aKOH
IBOMCTBEHHOCTH.

[1p38

Anrebpa BhICKa3bIBaHUH.

[1p39

Anrebpa BbICKa3bIBaHUH.

CP

Pabora ¢ neKnnOHHBIM MaTEpUaIOM U
y4eOHOH TUTEpaTypOi 1O MOJTYITIO
«AnreOpa BBICKa3bIBAHHINY.

CP

Brimonnenue Sa,I[aHI/Iﬁ IMPOMEKYTOYHOI'O

11

IIpaxTueckoe
3aJaHue,
[IPOMEKYTOUYHBIN TECT

0,5




Monyab
(pa3ngea)

Bun
yuyeOHoi
padoThbI

HaumMmeHnoBanue TeM 3aHATHH
(y4eOHoii padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMbI TEKYyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

TecTa o TeMe « BrICKa3pIBaHUSA U
onepanuu HaJl HUMU. [ToHsITHE HOPMYITBI
anreOpbl BHICKa3bIBAHUNA. JKBUBAICHTHBIC
npeoOpa3oBaHus GOPMYID».

CP

BrinosiHeHME TPAKTUUECKOTO 3aJaHUS 110
TeMe «DPopMyIIbl anreOpsl
BBICKA3bIBAHUN).

Monyis 5.
byneBbl
(byHKITIH.

JIex6

byness! dynkiun. Peanuzanus ¢pyHKui
(dopmynamMu. DKBUBAJICHTHOCTH (POPMYIL.
[Ipunmmn qBo¥icTBeHHOCTH. HOopManbHbIe

(hOpMBL.

Jlex7

TynukoBas, MUHUMaJIbHASA U
cokpamenHas JJH®. Meroas! nosydeHus
COKpalieHHoW 1 MuHuUManbHoU JIH®.
[TomHble crcTemMBbl OyIeBbIX (QYHKINH.
[Tonmnuaom JKerankuna. 3aMKHYTbIE
KJ1accel. Teopema o moHoTe.

TIp310

Bbynessl pynkiuu. Peanuzanus GyHKmii
hopmynamMu. DKBUBAJICHTHBIS
npeoOpa3oBaHusi GOPMYIL.

Tp311

Hopmanbhbie GopMBI.

Ip312

ITonnnom JKeranknHa. 3aMKHYTbIE
KJIACCBI.

CP

Pabora ¢ IeKIMOHHBIM MaTEPUAIOM U
y4eOHOI TUTepaTypol Mo MOAYITIO
«BbyneBsl QyHKIUNY.

[IpakTryeckoe
3a/1aHuE,
[TPOMEXKYTOYHbIE
TECTBI

13

0,5




Monyab
(pa3ngea)

Bun
yuyeOHoi
padoThbI

HaumMmeHnoBanue TeM 3aHATHH
(y4eOHoii padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMbI TEKYyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

CP

BrinosiHeHUE 3a1aHUN TPOMEKYTOUHOTO
TecTa 1o Teme «byneBbl QyHKIHMH.
Peanuzanus pyHkuuit popmynaMm.

CP

BrinosiHeHUE 3a1aHUN TPOMEKYTOUHOTO
TecTa 1o Teme «HopmanbHbie GOPMBIL.
[ToHsATHA TyNMKOBOW, MUHUMAJILHON U
cokpamernHoi [JH®. Metobl nonyueHus
COKpaIlleHHOW 1 MUHUMabHOU JIHD».

CP

Brinonnenue 3ajaHuii IpoMeKyTOUHOTO
Tecta o TeMe «IIoHsATHE TTOTHOTEI
cucteMsl OyneBbix ¢pyHkMid. Teopema
XKerankuna. 3aMKHYThIe Ki1acchl. Teopema
O MOJTHOTEY.

CP

Brinonaenue MMPAKTUYICCKOI'0 3alaHUA 110
TEMEC «COBepIHCHHI)Ie, COKpalllCHHBIC 1
MHWHHUMAJIbHBIC HOPMAJIbHBIC (I)OpMBI)).

JIex8

13

Mopyns 6.
Anrebpa
[PEIUKATOB.

[Tonstue npegukara. Jlornueckue u 2 2 -
KBAHTOPHBIE ONEPALMU HAJ PEAUKATAMH.

- IIpaxTrueckoe
3aJaHue,

@DopMyJIbI JOTUKH IIPEIUKATOB.

IIp313

IlonsTue npenukara. Jloruueckue u
KBAHTOPHBIE ONEPALMN HaJ IPEAUKATAMH.

Tp314

cDOpMy.]'H:'I JIOTUKH INPEAUKATOB.

[Ip315

@OopMyIIbI JTOTUKH NIPEIUKATOB.

Tp316

cDOpMy.]'H:'I JIOTUKH IIPEAUKATOB.

[IPOMEKYTOYHBIN TECT




Monyab
(pa3ngea)

Bun
yuyeOHoi
padoThbI

HaumMmeHnoBanue TeM 3aHATHH
(y4eOHoii padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMbI TEKYyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

CP

PaboTa ¢ IeKIMOHHBIM MaTepUaJIOM U
y4eOHOM TUTEpaTypoOi 1O MOJTYJTIO
«Anredpa npenKaToBy.

CP

Belinonnenue 3agaHuii IpOMEKyTOYHOIO
tecta 1o reme «Ilonstre nmpeaukara.
Jlornyeckue U KBaHTOPHBIE OIEPALIMK HAJ(
npeaukaTaMu. @opMyIIbl JTOTUKH
IIPEAUKATOBY.

CP

BeImonHeHre MpakTHYECKOTo 3aaHus 110
teme «Jloruueckoe ciaemoBanue B anreope
TPEMKATOBY.

ITA

HpOMe)KyTO‘{Ha}I aTTeCTalms.

10,75

0,25

™

3auer

30

Hrtoroselii TecT

Hroro:

108

Cxema pacyera HTOroBOro 0aJ11a: M0 HAKONMUTEIbLHOMY PeHTHHTY
Texymuit peTHHT (BCe TpaKTUYECKHE 3aJaHUs M IPOMEKYTOUHBIE TeCThI) + Pe3ympTaT HTOroBoro Tecra




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI
TexHomOoTHUs TUCTAaHIIMOHHOTO O0y4YeHUs: JeKuu 1-8, mpakTudeckue 3ausatus 1-16.

6. MeTonnyeckue yKasaHusi 10 OCBOEHHUIO M CIUIINHbBI

JucraniimonHoe oOy4YeHHE TPEAnojaraeT MpoBeAeHUE JEKIMA M MPAKTUYECKUX 3aHSATHH
YAaNEeHHO, a TaKXe CaMOCTOSTENbHOE U3Yy4YeHHE OOYYaloUIMMUCS Yy4eOHOW JUCIUIUIMHBI C
WCIIOJIb30BAHUEM DJICKTPOHHOTO YYEOHO-METOAMYECKOTO KOMIUIEKCa, Pa3MENIEHHOTO B CHCTEME
o0y4eHus, KOHCYJbTAI[MH TPEToaaBaTens Py MOArOTOBKE K TECTUPOBAHHIO U IO €r0 UTOraMm, Mpu
MOATOTOBKE K 3aYETYy.

CamocrosiTenbHas paboTa 00ydaronuxcs MPOBOUTCS C IENbI0 YIIyOIeHUs U PacIIupEeHUS
TEOPETHUECKUX 3HAHWM, Pa3BUTHs MMO3HABATEIIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH OOYYarOIINXCS,
TBOPUYECKON WHUIMATHBBL, (OPMUPOBAHUS CAMOCTOATEIHHOCTH MBIIIJIEHUS,, OTBETCTBEHHOCTH,
OpraHW30BaHHOCTH, CIIOCOOHOCTH K CAaMOPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHHUIO U CAaMOpPEaTU3aIlHiH.

KoHTpob BHIIOTHEHHOM CaMOCTOSTENBHON padOThI OCYIIECTBISIETCS WHANBUAYATBHO.

6.1. PexoMeHIALMH O JEKIHUOHHLIM 3aAHATHAM

W3yuenne OUCHMIUIMHBI TpeOyeT CHCTEMaTHMYeCKOro M IOCIIEOBATEIbHOTO HAKOIICHHS
3HaHUH, CIIeZIOBATEIbHO, IPOMYCKH OTAEIBHBIX TEM HE MO3BOJIIOT INIyOOKO YCBOUTH MPEIMET.

B Xxoze NeKUMOHHBIX 3aHATUI 00ydaromMMCcs HEOOXOJMMO M3Y4YUTh HanOosee 3HauuMble
TEMbl M BONPOCHl Y4yeOHOM gucuMIUIMHBL [lpym wM3ydeHMM Kaxa0H TeMbl OOydYarolUuMCs
PEKOMEHYETCsS HCIIOJIb30BaTh HE TOJBKO JIGKIIMOHHBIM MaTepuan, HO U y4eOHYIO JIUTepaTypy,
yKazaHHyl0 B OubOmuorpadum kypca (IucuurinHbl). OOydarOmMACs MOXET JIOMOJIHUTH CITHCOK
IIPEJI0KEHHON JINTEPATYPbl APYTUMU UCTOYHUKAMH.

[locne w3y4yeHHs] JEKIIMOHHOTO MaTepuajga U ydeOHOW JuTepaTypbl oOydaromuics
NIEPEXOIUT K TECTOBOMY MaTepHally, KOTOPbIA COCTOMT U3 3aJaHUN TEKyLIEro KOHTpoussd. TecTsl
TEKYIIETr0 KOHTPOJIS pa3MeIlleHbl B KOHIIE KaX 101 TeMbl. Tekyliee TeCTUPOBAHUE SIBISIETCS OJJHUM
U3 DIEMEHTOB CaMOKOHTPOJII M CHOCOOCTBYET 3aKperyIeHHI0 OOy4aromUMCsl TNPOUIEHHOTO
y4eOHOro Marepuana.

6.2. PexomeHIauMu Mo NPAKTHYECKUM 3aAHATUAM

[IpakTHueckue 3aHATHS IPOXOAAT B BUJE IPAKTUKYMA 10 PEIICHHUIO 3a7a4.

[Ipy TOATOTOBKE K NPAKTUYECKUM 3aHATHSAM OOydarommecs MOTYT HCIIOIb30BaTh
MPEVIOKEHHYI0O UM Y4eOHYIO JIUTEpaTypy U Apyrue UCTOYHUKU. BOo BpeMsi BBIITOJHEHUS 3aJaHUil
oOyyaromuecsi HMMEIOT BO3MOXKHOCTh 3aJ[aBaTh IIPENOJaBaTEeNI0 BONPOCH MO MaTepuaiy,
BBI3BAaBLIEMY 3aTPY/IHCHHUS.

6.3. PexomeHIauMu 10 BBINOJHEHUIO IPAKTHYECKUX 3a1aHUI

OO6yyatronumMcst He0OOXOAMMO BBITIOJIHUTE MTPAKTUUECKHE 3aJJaHus U IPUKPETIUTh UX B Kypce
cucteMbl o0yueHus. B ciydae 3aTpyaHeHuit odyydaromiecs MOryT oOpamaTbes K Mperno1aBaTeliio ¢
BOIIPOCAMH ITOCPEACTBOM COOOIICHHH.

6.4. PexomeHgauuu 1o MOAroTOBKE K 3a4eTy

[TonrotoBka K 3adeTy CHOCOOCTBYET 3aKpeIUICHHMIO M CHCTEMaTH3allud 3HaHUM,

MOJTyYEHHBIX B TIporiecce oOyueHus. Ha 3adere oOydwarommiics NeMOHCTPUPYET YPOBEHb CBOUX
3HAHWI MO y4eOHON AUCITUTUIHHE.



[Tocne M3ydeHwus JIEKIIMOHHOTO MaTepuana u yuyeOHOW JTUTepaTyphl, a TaKKe BBITOJHEHUS
MPAKTUYECKUX 3aJJaHuil 00yJarouuiicsi mepexoauT K TECTOBOMY MaTepuaity, KOTOPbIH COCTOUT U3
3a1aHUM IPOMEKYTOYHOM aTTECTALIUH.

[lepen TectupoBaHueM OOYyYaIOIIMHCA HMEET BO3MOXKHOCTH IOJYYHTh KOHCYJIBTAIUIO
npernoJiaBaTess Mo HanboJjiee CI0KHBIM JJIsl HETO BOIpocaM B (popMate MepenucKy.

TecToBbIe 3a/1aHUSl TPOMEKYTOYHON aTTECTAIIMM MPOU3BOILHO (OPMUPYIOTCS U3 BOIIPOCOB
[0 BCEM TeMaM Y4eOHOW MUCHMIUIMHBL DTO MO3BOJISET MPENOIaBaTelN0 MONyUYUTh OObEKTUBHYIO
OILICHKY YpOBHS 3HaHUH, YMEHUI 1 HaBBIKOB, OCBOCHHBIX 00YYaIOIINMCSL.



7. OleHOYHBIE CPeICTBA

7.1. IlacopT OLICHOYHBIX CPEACTB

Koa koHTpo1MpyemMoii KoMneTeHIMU HaumenoBanmue

Cemect
p (MM ee YaCTH) OLIEHOYHOI'0 CPeJACTBA

2 OIIK-1 Tecm
Bonpocwt k 3auemy
Ilpaxkmuueckue 3a0anus

7.2. TunoBbIe 3aIaHUsI HJIH HHbIE MATEPHAJIbI, HE00OX0IMMBIE JJIsl TEKYLIEero KOHTPOJIA

7.2.1. IlpakTuyeckue 3ajJaHusi 10 KYpCYy «OCHOBbI JIMCKPETHOM MATEMATHKH U
JIOTHKN»

(HaumeHoBaHUE OYEHOUHO20 cpedcmea)

Leanb padoThi: OBlIaETh HABBIKAMU PELLIEHUS TUIOBBIX 33J1a4 110 U3y4aeMOMY KypcCy.
Tunosslie NpuMepsbI 3aJaHU

IIpakTHyeckoe 3aganue 1

Tema. MHoxecTBa

1. Ilycts A, B, C, - MHO€ECTBO TOYEK IUIOCKOCTH, KOOPJUHATHI KOTOPBIX YJOBIIETBOPSIOT

YCIOBUSIM 0, 3 U Y COOTBETCTBEHHO. M300pasure B cucteme koopauHaT x0y MHOXecTBO D,
nosrydeHHoe u3 MHOkecTB A, B 1 C o popmyre d.

Tabmuma 1.1
Ne YcaoBus
a x2+y2—6y£0
1 p y+x°+1>0
Y |x|<6,-3<y<—2
5 (AuB)AC

2. Beisicuuth B3anMHOe pacnoiioxkeHue mHoxkectB D, E, F, ecniu A, B, X — npou3BosibHbIe
MOJMHOXECTBA YHUBEPCAIBHOTO MHOXecTBa U.

Tabmauma 1.2
Ne YcaoBue
D E ~ F
1 B UX B~X) U (X \BrA) | BAX)uBaxay)

IIpakTH4eckoe 3aganue 2
Tema. OcHoBHBIE GopMY.IbI KOMOMHATOPUKH

1. CkonpkuMH crocobaMu U3 KOJIOABI B 36 JTUCTOB MOXHO BBIOpAaTh HEYMOPSAOYECHHBIN

Habop U3 5 KapT Tak, YTOOBI B 3TOM HaOope ObLIIO ObI TOYHO
Tabnuma 2.1
| Ne | YciaoBue |




|1 | 1 Koposb, 2 naMbl, 1 nMKOBas KapTa |

2. CKOIIBbKO Pa3JIMYHbIX CJIOB MOXKHO ITOJTYYUTDb HepeCTaHOBKOﬁ 6yKB cloBa o.?

Tabmmma 2.2
Ne o ycJoBHe
CornacHple UAYT B aa()aBUTHOM IOPSJIKE, HO OYKBBI «a» HE CTOST
1 AtamaH y b PAIIKE, y
psIOM
3. Haiitu HauGonpinii uieH pa3noxeHust OnHoma (a+b)"
Tabmmma 2.3
Ne b n

a
1| Jg | 3 |17

4. Haittn ko3>QpuuueHT npu X* B pa3noKeHUH JaHHOTO BEIPaKeHUs P 10 MoIMHOMHUAIBHOM
dbopMyIie, TOTYyYEHHBIN TIOCTIE PACKPBITUS CKOOOK U IPUBEICHUS TT0I00HBIX YJICHOB.
Tabauna 2.4
Ne k P
1 23 (2+x%-x*)"

IIpakTH4yeckoe 3axanue 3

Tema. Onepanuun nHag rpadamu. CesizHOCTb. /lnamerp, paamyc, cTeneHH BepIIUH.
Jil1epoBbI rpadbl

B Tabauue 3.1 3agans! rpadsr G, u Go.

1. Haiimure G1UG,, GiNG,, GG, aHanuTH4YecKu U U300paznuTe pe3yabTaT rpaduuecKy.

2. Mns rpada G=G,UG, HalauTe MAaTPUIy CMEXHOCTU U MaTpully MHIMIEHTHOcTU. Ecin
rpag SBISETCSs CMEIIAHHBIM, TO TPU HAXOXKICHUM YKa3aHHBIX MAaTPULl CUYMTATh €ro
OPUEHTHUPOBAHHBIM (JIS1 ATOTO HY)KHO Ka)XJI0€ HEOPHEHTHPOBAHHOE peOpO 3aMEHHUTH Ha JIBE JIYTH,
UAylde B MPOTUBOIIOJIOKHBIX HampaBieHusx). Cuurtas rpadp G OpuEeHTHPOBAHHBIM, HAWTH IS
HETO KOMIIOHEHTHI CHIJIPHOW CBSI3HOCTH, NPUBECTH NpUMEp Mapumipyrta (HO HE IIend) UIMHBI 7,
IPOCTOH LIeny, MPOCTOrO UKJIA.

3. Eciu rpadp G=G,UG, HeOpUEHTUPOBAHHBIN, HAMTH CTENICHU BCEX €r0 BEPIIUH, PATUYC U
nuametp rpada G. Ecmu rpad G=G, UG, cMemaHHbIi, TO, CYUTas €ro OPUCHTUPOBAHHBIM, HANTH
MOJYCTENEHN HCXO/a W 3axoJa BCEX €ro BEepLIMH; ONpPENeNuTh paauyc M aAuameTp rpada,
NoJy4eHHOTo U3 rpada G 3aMeHO BCEX €ro OpUEHTHPOBAHHBIX pedep Ha HEOPUEHTHPOBAHHBIC.

4. BbISICHUTB, ABISIETCA JIM 3UIepoBbIM rpad, monydyeHHsid u3 rpada G, 3aMeHOl Bcex ero
OpPUEHTHPOBAHHBIX pedep HAa HEOPUCHTHPOBAHHBIE.

Tabnuua 3.1

Ne G1 Gz




IIpakTH4eckoe 3aganue 4
Tema. @opmyJibl a/1redOpbl BHICKA3bIBAHU I
1. C nmomol1ipio paBHOCHIIBHBIX MPeo0pa3oBaHUi yrpocTuTe GopMyity U3 Tabuuis! 4. 1.

Tabnuua 4.1

Ne dopmyna
1 (XY~ (XVYVY

2. JIOKaXWTe JIOTHYECKOE CIIEACTBHE M3 TaOmuibl 4.2 MBYyMs pasIUYHBIMU CIIOCOOaMU: C
MIOMOIIIBIO TaOIHIIBI HICTHHHOCTH M METOJIOM PACCYXKJICHUS OT MPOTUBHOTO.

Tabmuua 4.2

Ne 3aganue

1 XVY|-ZEX (Y - Z)

IIpakTH4eckoe 3aganue 5
Tema. CoBepuieHHbIe, COKpPalleHHbIe H MUHMMAJIbHbIe HOPpMaJIbHbIe (GOpMBbI

T dysxmmit f(x,y,z) u g(x,y,z,t), 3a1aHHBIX BekTOpHO B Tabmuue 5.1, BHIIOTHUTH
CJIeIyIOIIME LIary.
1. 3anucath nx CJJH® u CKH®.
2. Metonom KBaitna Haiitu cokpauiénnyro JJHO.
3. Jns cokpamennoit JIH® noctpouts Matpuily KBaitHa, ykazaTh SIpOBbI€ UMILUIMKAHTBHI.
4. C nomorupto Matpuibl KBaiina HaiiTh MuHuMaibHyto JIH®, yka3ats €€ Cil0)KHOCTb.
5. Haittu munumanehyro JIH® nannol ¢yHKIMUM ¢ momomipio kKapT KapHo, cpaBHUTH
I0JTy4eHHBbIN pe3ynbraT ¢ JJH®, HalinenHoii B n.4.
Tabauna 5.1
Ne F g
1 1011 1100 1111 0101 0011 1101

IIpakTH4eckoe 3aganue 6
Tema. Jloruueckoe cjiegoBaHue B ajaredpe npeanKaToB

I[JIH peaAnKaToB U3 TalJ1. 61, 3aJaHHbIX Ha R, BBISICHUTD, SABJIACTCA JIN HepBHﬁ npeauKar
ABJIACTCA CIICACTBUEM BTOPOIo, a BTOpOﬁ — CJIICACTBUEM IICPBOTO.

Ta0muma 6.1

Ne [Ipenukater

1 cosx =7,3 {x} N {2} +4=-2




Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUSA
HpaKTquCKHe 3aaHUs BBIITOJIHAKOTCS OGy‘IaIOH_II/IMI/ICSI 110 BapI/IaHTaM nu HpI/IerHJIHIOTCH B
cucteMe «PocaucTanT.

Kpurepum ouenku:
[TpakTrdeckue 3agaHus oleHUBaOTCs O6amiamMu ot 0 10 55 mponmopHuHOHATEHO KOJTHYECTBY
MPOIEHTOB BBIMOJHEHHBIX 3aJJaHUM.

7.2.2. Tecr WTOroBbIi 1m0 Kvpcy «OCHOBLI JHCKPETHOH MATEMATHKH WM
JOTHKW

(HaumeHoBaHUe OYEHOUHO20 CpedCcmea)

Tunosblie npuMepsbl 3aaHUI
Moayas 1. Teopust MHoxkecTB. KomOuHaTopuka
Tema 1.1. Muoscecmea u onepayuu Hao0 HUMU

1. TIlycts A u B maOoxectBa. 3annce A C B,B C A o3Havaer
O MHOXECTBO A SBJISIETCA CTPOTUM IOJMHOXKECTBOM MHOXKeCTBa B, KkoTopoe sBisieTcs
WCTUHHBIM MOJAMHOKECTBO MHOXKeCTBa A
MHOKecTBa A U B sBiIsI10TCA O€CKOHEYHBIMH
MHOKeCTBa A 1 B SIBISIIOTCSI KOHEYHBIMU
MHOXeCTBa A U B He sIBIAIOTCS yCTHIMU
MHOXkecTBa A u B paBHbI
2. Ilycte A - HEmycTO€ MHOXECTBO BCEX YUYEHHKOB IIKOJbI, B - MHOXECTBO yYEHUKOB MSATHIX
KJIacCOB 3TOM mKoJibl, C - MHOKECTBO YYEHHKOB CEIbMBIX KJIACCOB 3TOM HIKOIBL Toraa

JIOJKHBIM SABJISICTCSI YTBep)K)IeHI/Ie
Bc A

O O O O

BuCcA
B\CcA

BNCHNA=D
Ac(BuUCQ)

O O O O O

3. CBOWCTBOM KOMMYTaTHBHOCTH HE 00JIaIaCT OMEPAIlHsL:
Pa3HOCTh MHOKECTB
00beIMHEHNE MHOXKECTB
nepeceyeHue MHOXKECTB
CHMMETPHYECKasi pa3HOCTh MHOXKECTB
4. CBOHCTBOM KOMMYTaTUBHOCTH O0JIa/IacT OTEPaIIHsI
O pasHoCTh MHOXECTB
O oObenuHeHHEe MHOKECTB
O nepecevyenne MHOXKECTB
O cummerpuueckast pa3HOCTh MHOYKECTB
5. AccouuaTuBHOM HE SIBIISETCS ONeparys
O 00BeIMHEHHE MHOXKECTB
O JeJICHUE YHCell
O YMHOXEHHue apodei
O TepecedeHrue MHOXKECTB

O O O O



Tema 1.2. Coomeemcmeus meiicoy KOHEUHbIMU MHOMHCECHEAMU

6. Hano cootBerctBHe I'=(X, Y, G), rne X={a, b, c, d, e}, Y={I1, 2, 3}, G={(a,2), (b,3), (c,1),
(d,2), (e,1)}. I" obmanaer cBoiicTBamMHU:
O Bcroxy onpeneaeHHOCTD
O ¢yHkIMOHATBEHOCTD
O cropbekTHBHOCTH
OO0 uHBEKTUBHOCTE
7. JHano cootBerctBue I'=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (c,2),
(d,1)}. I" obmamaer cBoiicTBaMHU:
O Bcroxy ompeneaeHHOCTD
O ¢yHkIMOHATBEHOCTD
O cropbekTHBHOCTH
OO0 uHBEKTUBHOCTE

Tema 1.3. Coomeemcmeus mesxcoy 0ecCKOHEeUHbIMU MHONHCECBAMU

8. Jano cootBerctBUe [=(X, Y, G), rne X={MHorousneHsl 2 CTEIEHH OT OJHOU MEPEMEHHOU C
neiicTBuTensHBIMU KO3 dunuentamu}, Y=R, G={(MHorousneH, ero xopens)}. I' obmagaer
CBOMCTBAaMH:

O BCIOZY OMPEeNeHHOCTh
0 (GYHKIHMOHATBLHOCTh

O CIOPBEKTUBHOCTh

O HMHBEKTUBHOCTh

9. JHano coorBerctBue I=(X, Y, G), rme X={MHOXecCTBO KpyroB Ha IUIOCKOCTH},

Y={MHmnoxecTBo Touek riockoctu }, G={(xpyr, ero ueHrp) }. I' obnagaer cBoicTBaMHU:
O Bcroay onpeieIeHHOCTD
O dynkmoHanbHOCTH
O cropbexkTHBHOCTH
O uHbEeKTUBHOCTH

Tema 1.4. Omnowenun

10. OtHomenue QHA A, tae A- MHOXeCTBO cTyleHTOB TI'Y, X ¢ y < X U y y4arcs Ha OJHOM
Kypce, 00a1aeT CBOMCTBaMHU:
O pednexkcuBHOCTD
O antupedekcuBHOCTD
O cummeTpuaHOCTD
O aHTHCMMMETPHUYHOCTD
O TpaH3uUTHBHOCTD
11. Otnomenne @Ha A, tne A= P(U), U — MHOXeECTBO TOUek Mmiockoctu, AQY B < A N B =,
00J1a1aeT CBOMCTBOM
O pehIeKCUBHOCTH
O aHTUPe(IIEKCUBHOCTh
O CHMMETPHUYHOCTb
O AHTUCUMMETPUYHOCTH
O TPaH3UTUBHOCTH

Tema 1.5. Bunomuanvhsie K0Ippuyuenmot

12. JI0>KHBIM SIBIISIETCS yTBEPKACHHUE



o CL+Ci+Ci+--+Ch=2"
chk=ck ,+Ci}
o Ci=ci+c]

3 — 4
c'.'-" - c'.'-"
c? = nin—1}

e) 2

13. JI0>KHBIM SIBIISIETCS yTBEPKACHHUE
c—CL+C -4 (—1)"C2=0

o oba

o
k _ nk K+l
o) Cn_cn—1+cn—1
o Ci=ci+ci
o G=¢C3
Cg _ nin—1)
o ™z
14. BepubiMu dopmyniaMmu Juisi OWHOMUATBHBIX KOY(DPHUITUEHTOB SBIISIOTCS:
cd=c
D 7 7
2 _ nin-1)
O %~z
k — rk k=1
D cn - Cn—l + Cn—l
O ck=ci*
] 1 2 —
[J Co—-Cr+Ci—+Cr=0
15. BepubiMu ¢popmynamu aiisi OMHOMUANBHBIX KOA((UIIMEHTOB SIBISIOTCS:
¢Gg=c
O G 7
g c=mn
O c.=1
O c=c*
O C:—cL+CZ—4C=0
16. BepubiMu ¢popmynamu aiisi OMHOMHUANIBHBIX KOA()(OUIIUEHTOB SIBISIOTCS:
O c=1
2 _ nin-1)
O%~ =z

O ck=ck, +ci]
Q G—C+C——+Ci=0

Tema 1.6. Komounamopuxa
IHoarema 1.6.1. ®opMyJibl KOMOHMHATOPUKH

17. KoMOWHATOpHBIN aHATN3 3aHUMAETCSl U3YyUECHUEM

:{(1 a} 3
O O0OBEKTOB M3 KOHEYHOI'0 MHOXKECTBA > "n) g ux cBOWCTB;

E - [ a .. a } .
O DJIEMEHTOB U3 KOHEYHOIO0 MHOXKECTBA > 2 "n) g ux cBOMCTB;

oy oyl
O O00BEKTOB M3 OECKOHEYHOI'O MHOXKECTBA I 1 UX CBOWCTB;

= [ Ao d . .] .
O DJIEMEHTOB U3 OECKOHEUHOr0 MHOKECTBA L & U UX CBOUCTB.

g, 4,
18. Tlycts 1’ “n) . Pasmemennenm snementos u3 E no K massisaercs

O YHopsasa04€HHOC MHOKCCTBO U3 k QJICMCHTOB, IIpUHAIJICKAIIIHNX E )



O HCYIOPAAOYCHHOC MHOKCCTBO U3 k 9JICMCHTOB, ITPUHAAJICIKAIUX E 5
O YHOPAAOYECHHOC MHOKCCTBO U3 INIPONU3BOJIbHBIX k 9JICMCHTOB,

O HEYNOPAAOYEHHOE MHOKECTBO U3 IIPOU3BOJIBHBIX K 3nementos.
19. IlepecTaHOBKM — 3TO YaCTHBIN CITy4ai

O pa3MeIIeHUi SJIEMEHTOB U3 E pok ,korma k=n;
o coderanmii snementos u3 E 1o K ,korma k=n;

(©) HepeMemeHHﬁ SJICMCHTOB U3 E 110 k , KOraga k=n .

=la,, -, a

20. Ilycte 1’2 “n) Coueranmem snementos u3 E o K naseisaercs
HEYINOPST0YEHHOE MOJMHOXKECTBO U3 kK snementos, npuHaexamux £
YIIOPSI0YEHHOE ITOAMHOXKECTBO 13 K d1emenToB, npunamiexanmx £ ;

@)
(@)
O HCYNOPAAOYCHHOC IMOJAMHOXKXCCTBO U3 k 9JICMCHTOB,
o

YHOpAAOUYECHHOC ITOAMHOXECTBO U3 k 9JICMCHTOB.

21. Ilycts E_{al’ G 03} u k=2 Coueranmsamu u3z E 1o 2 6ynyr ...

la,, a,} [(11, 03}’ [(12, ag};

‘11’“3],[02’ 0 (a,, a),

la,, az}’[ ’ :
la,, az}, [(11, 03] [02, (13]’ {03’ (11];
la,, az}’[

a,d

1’ 3]’{02,02}.

IHoaTrema 1.6.2. Pazmemenus

22. CKOJBKHMH CTIIOCOOaMHU MOYKHO COCTABHTh PACIIMCAHKUE OJTHOTO YYCOHOTO JTHS M3 5 Pa3IuvIHBIX
YPOKOB?
30
100
120
5
23. B 9«b» knacce 32 yyammuxcsi. CKOIbKUMHU cIIOCOOaMU MOKHO c(OpMUPOBATh KOMaHIy U3 4
YEJIOBEK JJI y4acTHsl B MAaTEMaTUYECKOM oJiuMnuae?
128
35960
36
46788
24. CKOJBKO CYyIIECTBYET pa3iIUYHbIX JBY3HAUHbIX 4YMCEJ, B 3allCH KOTOPBIX MOJKHO
ucrnonb3oBath nudpsl 1, 2, 3, 4, 5, 6, eciiu iupbI B YKCIIe JOKHBI OBITH Pa3TMYHBIMU?
10
60
20
30
25. CKOJBKO pa3IMYHBIX IMATH3HAYHBIX YUCET MOXHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5?
o 100
o 30
o
o

O O O O

O O O O

@)
©)
(@)
@)

5
120



26. Nmerorcs MMOMUOPHEI, OT'YypIIbI, JTYK. CKOJIBKO PA3JIMIHBIX CAJIATOB MOXXHO IMPUTOTOBUTD, €CJIN B

O O O O

Ka)XKIbIH cayaT T0HKHO BXOJUTH 2 pa3IMYHbIX BUAA OBOIICH?
3

6
2
1

IToarema 1.6.3. Coueranus

27. Ound pemmiia nociarh MATh Pa3HbIX MO3PABUTEIbHBIX OTKPBITOK IMATH noapyraM. CKOJIBKUMHU

O O O O

crioco0amMu OHa MOKET 3TO C/IeaTh?
25

120

10

5

28. IIaTh rOHOILICH U TPH EBYIIKU — KyIHJIU 8 OMIIETOB B KUHOTEATp (MECTa B OHOM ALY, UAYT

O O O O

nozpsia). CKOIbKMMU CIIOCOOAaMU OHM MOTYT Pa3MECTHTHCS, €CIU JAEBYLIKA XOTAT CUIETh
00s13aTEIBHO BMeCTE?

15

126

720

4320

29. llectn urpokam KOMaHAbl HaJAO0 pa3fgaTb Mailku ¢ HomepamMu oT | no 6. Ckonbkumu

O O O O

cnoco0aMu 3TO MOKHO CIeyIaTh?
36

120
4220
720

30. Ha xHMXHYIO MOJKY HaJl0 MOCTaBUTh 7 KHUT, U3 KOTOPHIX 3 — OAHOro aBTopa. CKOIBKHUMHU

©)
(@)
@)
©)

crmoco0amMu 3TO MOKHO CAcCJIaTh, CCJIIM KHUTU OJHOI'0 aBTOpa JOJI’KHBI CTOATH BMecTe?

6
720
24
144

31. Ckonbkumu crnoco0aMyd MOMKHO pa3leIuTh S5 pa3IMyHbIX KapaHJaled Mexay ABYMs

(@)
@)
©)
(@)

32.

(@)

O

HIKOJIBHUKAMHU TaK, YTOOBI Y KaXXJ0ro ObLT XOTs Obl OJIMH KapaHjaami?
28
30
32
34

Monayas I1. ByjeBbl pyHKUIMH

Tema 2.1. Jlocuueckue hpynkyuu

Yucno P2(1) peex dynkimit w3 P2, 3aBucsimmx ot N mepeMeHHbIX
Xiy Xyy oty X
P72 2% pasHo ...
n
2%
n-
n b



o
33.
34.

35.

O O O O O

36.

O O O O

37.

O O O O O

38.

o O O O O

39.

O O O O O

40.

O O O O O

' b
22"
KonndecTBo Bcex BO3MOKHBIX OyJieBbIX pyHKImi y=f(a,b) paBHO .
Ecmm 6ynesa ynkmus f(x,..., X,) coaepkuT 3 GUKTHUBHBIC TIEPEMEHHBIC, TO OHA (PAKTUYECKH
3aBUCUT OT HEepPEMEHHBIX.
DKBUBAJIEHTHOCTH OyJIeBbIX (hOpMyIJ1 0003HAYaETCSI 3HAKOM

~

u

Tema 2.2. Tabauua ucmunnocmu

Oynkimsa & |)—=zay+z IPUHUMACT 3HAYCHHUSL:
01110110
00011100
01110111
00000001
01000011

®ynkmus XV ¥ 2 TY! qpuHUMaeT 3HAYCHHS:
01110110

00011100
01110111
00000001
01000011

Tema 2.3. Cynepnozuyus gynxyuii

Tabmuua dynxnun h(x,y)= fi(x, f2(x,X,y),y), ABisromeiics cyneprnosunuei pynkuuit fi u f,
eciu £,=(1001 0111), £5=(0110 1011)

1111

1011

1101

0001

1100

Tabmuma dyakuuu h(x,y)= fi(x, £2(y,X,y),X), SBisomieiics cymnepno3unuei GpyHkmui f; u f,
ecnu £;=(1001 0111), £,7=(0110 1011)

1111

1011

1101

0001

1100



41.

42.

43.

44,

45.

46.

O O O O O O

O O O O O O

O O O O O

O O O O O

47.

Tema 2.4. Cywiecmeennsvie u (puxmueHnvle nepemenHole

@OUKTUBHBIMU NIepeMeHHbIMU 111 pyHKIuu f(X,y,z)=(1011 1011) apastorcs
X

y

z

X,y

X, Z

Y, Z

OUKTUBHBIMU NTepeMeHHbIMU 17151 pyHKIH f(X,y,z)=(0111 0111) sBastorcs
X

y

z

X,y

X, Z

Y, Z

Tema 2.5. 3akonwl 6yneeou anzeopul

dopmyina X)L Vv VI v y Vi npeoOpa3oBbIBaeTCS B SKBUBAJIEHTHYIO €, HO He

COACPpIKAITY IO (1)I/IKTI/IBHI>IX NEPEMECHHBIX:
vWZ

dopmyna X yZVZV—yV XYL VW

COACPpIKAIILY IO (bHKTI/IBHBIX NECPCMCHHBIX:
vz

peoOpa3oBbIBACTCS B HKBUBAJEHTHYIO €, HO HeE

Tema 2.6. Cosepuiennvie HopmanbvHbvle opmbl

MMoarema 2.6.1. CAH®

KonnuectBo aneMenTapHbiX KOHBIOHKIUH, BXxomsamux B CHAH® ¢ynkmun f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

KonnuecTBo snemeHTapHbIX KOHBIOHKIMH, BXomsamux B CAH® ¢ynxuun f(x,y,z,t)=( 1100
01101111 0111) paBHo:

IMoarema 2.6.2. CKH®

DnemeHTapHbIe AU3bIOHKIMHY, BXosamue B CKH® ¢ynkuuu f(x,y,z)=(0101 1000):

O zvyvsz
O #vivz



O =xvwvz

O xvyvez

o xv Fvz

48. DOnemeHTapHble MU3bIOHKINY, BXoasmue B CKH® ¢ynkmun f(x,y,z)=(0101 0110):

O zvyvez

[ £vFvz

Oxvyvz

O xvyvsz

O = VyVvz

Tema 2.7. Ilonunom Kezankuna

49. Tlonmunom XKerankuna ¢pynkuuu f(x,y,z)=(0101 1001) umeer Bux
X®zOdXy

l&x®zdxy

yOxz@yz®xyz

l®z®Xxy®xz®Xyz

XOyodzdyz

O O O O O

50. Ilomunom Xerankuna ynkuuu f(x,y,z)=( 1010 0111) umeer Bug
X®zOXy

l&x®zdxy

yOxz@yz®xyz

|®zO&xydxzD®XYyZ

O O O O O

XQy®zOyz

Tema 2.8. Knacc monomonuvix goynkyuii

51. JHoompenenuts pynkuuio f(x,y,z)=( -10- 1---) Tak, uto0sl f € M (3anuiuute Bce
HEJIOCTAIOIME 3HAYCHUS TI0 TMOPSAKY 0e3 3amsThIX U MPOOesIoB)

52. Joomnpenenuth pynkuuio f(x,y,z)=( ---0 1---) Tak, uto0bl f € M (3anmmimre Bce
HEJIOCTAIOIME 3HAYCHUS TI0 TOPSAKY 0e3 3amsThIX U MPOOEsIoB)

Tema 2.9. Knacc camoosoiicmeennvlx pyHKyuil

53. Joomnpenenuth pynkuuio f(x,y,z)=( ---1 -010) Tak, urobsl f € S (3anuimTe Bce
HEJIOCTAIOIME 3HAYCHUS TI0 TMOPSAKY 0e3 3amsThIX U MPOOesIoB)

54. Joomnpenenuth pynkuuio f(x,y,z)=( 0-10 --0-) Tak, utobsl f € S (3anuimTe Bce
HEJ0CTAIOIME 3HAYSHUS TI0 TMOPSAKY 0e3 3amsThIX U MPoOesIoB)

Tema 2.10. Knacc nuneitnoix pynkuyuii

55.  Hoonpenenuts pyHkuo g(X,y,z)=( -10- -0-0) Tak, 4to6sl g € L (3anmummure Bce
HEJIOCTAIOIME 3HAYSHUS TI0 MOPSAKY 0e3 3amsThIX U MPOOEsIoB)

56. Hoonpenenuts pyHknuo g(x,y,z)=( 1--0 -1-1) tak, 4to6sl g € L (3anmummure Bce
HEJIOCTAIOIME 3HAYCHUS TI0 MOPSAKY 0€3 3amsThIX U MPOOEesIoB)
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Tema 2.11. Knaccer Ilocma

Jna dyaxuuu f(x,y,z)=( 0101 1001), onpenenuTs, sBiISeTCS JIU OHA!
JIMHEHMHOM

MOHOTOHHOM

CaMOJIBOMCTBEHHOI

. T
¢byHkuuei u3 kiacca = 0

. T
¢dbyHKUMeH u3 Kacca - 1

Jnsa dyakmuu f(x,y,z)=( 1010 0111), onpenenuts, sSBIsieTCS U OHA!
JIMHEWHON

MOHOTOHHOU

CaMO/IBOMCTBEHHOMN

. T
¢bynkueit u3 knacca - 0

. T
¢byHkueit u3 knacca - 1

Tema 2.12. Ioanvie cucmemoi

Cucremsl QyHKIMHA, SBISIOIINECS TTOJHBIMU:
{V, A}

{- A}

{- v}

{-. &]

{- V. A}

Cuctembl QpyHKIHIA, SBISIONINECS HENOTHBIMH:
{V, A}

- A

- Vi

{- @]

-V, A

Monayas I11. Teopus rpagos

Tema 3.1. Cnocoow 3a0anusn zpaghoe



61.

O O O O O

62.

O O O O

63.

o O O O

64.

o O O O

65.

O O O O

Marpuuen CMEKHOCTH
1 2 |3 |4
1|1 1 0 0
210 0 [0 0
3|0 0 1 0
410 1 1 0
— 3a/laH rpad
a b C d £
1 2 1 2 1 2 1 2 d 2
4 3
4 3 4 3 4 3
4 3
a
b
c
d
e

Tema 3.2. Buowt epaghos

MapuipyT, B KOTOpOM Ha4dajao U KOHEL| COBIAAAI0T Ha3bIBACTCA:
IIPOCTOM LENBIO

LIENIBIO

LUKJIMYECKUM MapLIpyTOM

IIyTeEM

Hukn, conepsxaiuii Bce pedpa rpada Ha3bIBaeTCs
siepoB rpad

LUK

SlJIepOBa LIETh

SUIIEPOB LUK

I'pad, KoTOpHIii MOXKET OBITh N300paKeH Ha TIOCKOCTH TaK, YTO BCE MepecedeHus pedep
SIBJISIFOTCSI €70 BepIIMHAMM:

TJIOCKUH Tpad
JIepeBO

nec

TIOJTHBIN Tpad

Ecnu MHOXeCTBO BepIIMH rpada KOHEUHO, TO Tpad Ha3bIBAECTCS:
LUKINYECKUM
B3BEIIEHHBIM

KOHCYHBIM

oprpagom



66.

O O O O

67.

B HeopueHTHpoBaHHOM Tpade Mociea0BaTeIbHOCTh pedep, B KOTOPOoil 1Ba coceHuX pedpa
HMEIOT OOIIYI0 BEpIIMHY Ha3bIBACTCS:

MIPOCTOM LENBIO
LIENIBIO
LUKJIMYECKUM MapIIpyTOM

MapIpyToM
Moayas 1V. Anredpa Bbicka3biBaHU. AJired0pa npeinKaToB

Tema 4.1. Anzeopa svickazviganuii

Vkazarn MPEAIOKCHUC, HE ABJIAIOIICCCA BRICKA3bIBAHUCM.

o 7x8=59
o Ilymkun — aBrop pomana «EBrenuit Onerun»

o JIOXKUIMBBINA I€Hb HUKOTO HE pagyeT

68.

VYka3are napy, B KOTOpOH BBICKa3bIBaHUS SIBISIOTCS OTPULIAHMSMU JIPYT IpyTra.
OTBeT Ha BOIIPOC U3BECTEH TOJILKO OAHOMY CTYAEHTY B rpymnie. OTBeTa Ha BOIIPOC HE 3HAET
HUKTO U3 TPYIIIIBI

o Bce uérnple yncna kpaTHbl 4eThlpéM. CyliecTByeT YETHOE YNUCIIO, He Jensieecs Ha 4

o JlaHHBIN TPEYTOJIBHUK SIBJIAETCS. OCTPOYIOJBHBIM. B JaHHOM TpEyroJabHUKE €CTh TYIION YIroJl

69.

0O O O ..

70.

71.

ITycTts BBIcKaspBanus A; - B, A, - B,,A; - B;, A A)A,, B, B ,k#1;
k,1=1,2,3, ncturHbl. YTO MOXHO CKa3aTh O BbICKa3bBaHusx B, - A,,B, - A,,B; - A,

Bricka3pIBaHMS JTIOKHBI
Bricka3pIBaHMS UCTUHHBI
Bricka3piBanus MOTYT OBITH KaK HCTHUHHBIMH, TaK U JTOXXHBIMH

(
XV(YAZ)V(Y AZ)
XV(YAZ)V(Y AZ)
XV(YAZ)V(Y AZ)
XV(YAZ)V(Y AZ)
KH® ¢opmynst Z o (Y—) XNZ ) MUMEET BU]L
(ZVY)A(ZVY)A(ZVX)
(ZVY)A(ZVY)A(ZVX)
(ZVY)A(ZVY)A(ZVX)
(ZVY)A(ZVY)A(ZVX)

Tema 4.2. Ancebpa npeouxamos



72.

F OOODO

O OO 0oao

BriOpath 10’KHOE BBICKA3bIBAHUE, €CITU U3BECTHO, YTO BCE NIEPEMEHHBIC TPHUHUMAIOT
3HaueHus B R.

Vxy(ix—yv<3)
axy(ix—yv<3)
vxay(ix—yv<3)

BLI6paTB HNCTHUHHBIC BBICKA3bIBaHHA, €CJIM U3BECTHO, YTO BCC IIEPEMCHHEBIC IIPUHUMAIOT
3HAYCHUA B R
V xy(cos x#cos y )

V x3y(cos x#cos y)
3xV y(cosx#cosy)
Axy(cosx#cosy)

BrinonmHIMBIME SBISIFOTCS ceaytomue GopMyInbl anre0psl MPeIrKaToB:

IxV yR(x,y)*P(x,y)
VzR(z) - 3xQ(x,y)
P(x)v3z(R(z)Q(z))
Vy(Qly)VR(y))* VxR (x)
VxyR(x,y)AR(t,z)

[Mycts U, u U,— épopmysisl anreGpbl MPeaNKaTOB, HMEKOIIME CBOOOIHBIE BXOKIEHHS
nepeMeHHo X. BbIOpaTh T0KHOE yTBEpXKICHHE.

o Vxié
o Ix{
o 3Ax¢

76.

O O O O

77.

O O O O

[pusenéunas dopma mtst popmynst 3xy (P (x,y) o (Qlx,y| - Rlx,y|)) anre6ps
MPEIMKATOB UMEET BT

Axy

Axy(

Axy (

Axy ¢

penBapéunas HopMabHas Gpopma 11 popmyisl P(y) - V xQ(x, y) — P(y) anre6pst
MPEINKATOB UMEET BUJL

V xé

V xé

V xé

V xé

7.2.3. 3ajanus 15 OleHKH ¢(h)OPMHUPOBAHHOCTH KOMIIETeHIMi

(HaumeHoBaHUe OYEHOUHO20 CpedCcmea)

OIIK-1 Cnoco0eH NpHMEHATH €CTeCTBEHHOHAVUHbIE M O0IIeWH:KeHEePHbIe 3HAHMSA,

METO0/bl MATEMATHICCKOI'O AaHAJMu3a 14 MOA€JMpPOBaAHUA, TEOPETUICCKOI'O H

IKCNIEPUMEHTAJLHOI0 UCCAeI0BAHUS B NPOo(hecCHOHAJTBLHOM 1eATeIbHOCTH




(KOO U HaumeHoBaHUe KoMnemenyuu,)

OM 3akpbITOro THIA

3ananue 1

Bri6epuTe HECKOIBKO MPaBUIbHBIX BAPUAHTOB OTBETA.

VYkaxuTe, Kakue M3 MPHUBEICHHBIX TEOPETHKO-MHOXKECTBEHHBIX OIlepanuil 001agatoT
CBOMCTBOM KOMMYTaTUBHOCTH.

a) pa3HOCTb

0) oObeTUHEHHE

B) IepeceyeHue

I') CHMMeTpHYecKas pa3HOCThb

[TpaBUIIbHEI OTBET: O, B, T.

3amanue 2

Bri6epute of1H npaBuIbHBINA BapUaHT OTBETA.

YKaxkuTe, Kakoe U3 3aJJaHHBIX MHOKECTB COBIaaeT co MHOkecTBoM C, ecmn A = {1;2;3};
B={2;3;4;}; C= {4}.

a) B\A

6) AB

B) AUB

r) ANB

IIpaBUIBHBIM OTBET: a.

3aganue 3

BribepuTe ouH npaBUIbHBIN BapUaHT OTBETA.

JexapToBo npousBeneHne MuoxecTB A = {1;2} u B = {2;3} umeer Bua
a) 1(2;1);(2;2);(3;1)5(352)}

0) {(1;2);(1;1)5(2:1):(2;2)}

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

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

[IpaBUIBHBIN OTBET: B.

3ananue 4

BriOepure ouH npaBUiIbHBIN BapHaHT OTBETA.

CummeTpHuueckasi pa3HOCTh MHOXKECTB A 1 B coBmazaetr co MHOKECTBOM
a) {x:x EAuxE€ B

6) {x: x€EA mm x € B}

B) {X: XEAuX & B}

r){x:x€AuxeB]U{x:x €A ux€ B]

IIpaBUIBHBIN OTBET: T.

3ananue 5

Bri6epuTe HECKOTBKO MPaBUIBHBIX BAPUAHTOB OTBETA.

Vkaxwute, kakuMu cBoicTBamu obnagaet cootBerctBue I' = (X, Y, G), rne X={a, b, c},
Y={1, 2,3}, G={(a,1), (a,3), (b,2), (c,3)}.

a) BCIOJLy OIPEICIICHHOCTh

0) GyHKIIMOHATBLHOCTD

B) CIOPBEKTUBHOCTD

') UHBEKTUBHOCTD

IIpaBUIBHBIN OTBET: a, B.



3amanue 6
Bri6epuTe HECKOTBKO MPAaBUIBHBIX BAPUAHTOB OTBETA.
Ykaxure, KakuMu cBoricTBamu obnangaet cootBercTBre I = (X, Y, G), rie X — MHOXKECTBO

OKPYXHOCTEH Ha MIOCKOCTH, Y — MHOXKECTBO LIENbIX unucen, G={(0Kpy>KHOCTb, €€ JIJINHA)} .

a) BCIOJy OIPEICIICHHOCTh
0) GyHKIIMOHATLHOCTH

B) CIOPbEKTUBHOCTh

I') UHbEKTUBHOCTh
[TpaBuibHBIM OTBET: a, 6.

3amanue 7
BriGepure o1 NpaBUIIbHBIN BapHaHT OTBETA.
VYkaxuTe, KaKUM CBOHCTBOM oOnanaer otHomieHue @Ha A, rane A= P(U), U — MHOXecTBO

TOYeK IIockocTH, AQ B < A N B =.

paBHa

a) peIIeKCUBHOCTh

0) aHTUPEDIECKCUBHOCTD
B) CUMMETPUYHOCTh

') aHTUCUMMETPUYHOCTh
1) TPAaH3UTUBHOCTD
[TpaBUIIbHBII OTBET: B.

3amanue 8
Br16epuTe ouH npaBuiIbHBINA BapUAHT OTBETA.
MoOIIHOCTE MHOKECTBA BCEX MOJMHOKECTB JTaHHOTO MHOKECTBA, MMEIOIIETO N 3JIEMEHTOB,

a) 2"
o)yn!
B) n"
r)n""
IIpaBUIBHBI OTBET: a.

1

3aganue 9
BriOepure o11H paBUIIbHBIN BAPHAHT OTBETA.
VYkaxuTe, CKOJIBKO Pa3IMYHBIX ABY3HAYHBIX YHCET MOXKHO 3aIHCaTh ¢ MOMOIIbI0 udp 1, 2,

3,4, 5, 6, ecnu uudpsl B YUCIIe HE TOJKHBI TOBTOPSATHCS.

a) 10
6) 60
B) 20
r) 30
IIpaBUIIBHBIN OTBET: T.

3ananue 10
BriOepure ouH npaBUiIbHBIN BapHaHT OTBETA.
VYkaxuTe, CKOJIBKMMM crocobamMu rpynnmy u3 17 ydamuxcs MOXHO pasleiuTb Ha 2

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

a) 60

6) 85

B) 6188

r) 6185

IIpaBUIIBHBIN OTBET: B.



OM oTKpbITOro THIIA

3aganue 11

Janbl yauBepcansHoe MHOkecTBo U={1,2,3,4,5,6,7} u B HeM nmoamHO)ecTBa A={x| x< 5},
B={2,4,5,6}. Haiimute mHOxectBOo A U B.

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

3amanue 12
VKasath MOLIHOCTb MHOXecTBa A U B, ecim |A|=10,|B|=7,|A n B|=3.
[TpaBuiibHbI OTBET: 14.

3ananue 13 _
Haiiure muoxxectBo AA B, ecim A=1,2|,B={3,4,5}.
[paBuibHEL otBeT: (1,2,3,4,5).

3amanue 14

SAsnsercs mu coorBerctBUe ['=(X, Y, G), rme X={a, b, c, d}, Y={I, 2, 3,4, 5 }, G={(a,2),
(c,1), (d,5), (c,3)}, UHBEKTUBHBIM?

[IpaBUIBHBIN OTBET: SIBISAETCS.

3ananue 15

Asnsercs mu coorBercTBUe [=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3}, G={(a,1), (b,1),
(c,3), (b,2)} PpyHKUIMOHANTBHBIM?

IIpaBUIIBHBIN OTBET: HE SBIISIETCS.

3ananue 16

SAsnsiercs mu cootBerctBUE [=(X, Y, G), rie X={MHOXeCTBO KPyroB Ha IJOCKOCTH},
Y={MHoxecTBO ToueK MI0cKocTH }, G={(Kpyr, €ro UeHTp) } CIOPHEKTUBHbHIM?

[IpaBUIBHBIN OTBET: SIBISAETCS.

3ananue 17

Senserca mu coorserctue I'=(X, Y, G), rme X=(0, +o0), Y=[-1, 1], G={(x, y): x<y*}
BCIOJly OIIPEJIETICHHBIM?

IIpaBUIIBHBIN OTBET: HE SABIISICTCS.

3amanue 18

Bepno nu, 9To oTHOWIEHHE Y HA A, T1Ie A - MHOKECTBO OKPY>KHOCTEH Ha IJIOCKOCTH, X @ Y
<X Kacaercs y, o01aiaeT CBOMCTBOM peyIeKCHBHOCTH?

IIpaBUIIBHBIN OTBET: HEBEPHO.

3ananue 19

BepHo nm, uto oTHOmEHHEe YHA A, TA€ A — MHOXECTBO MPSMBIX B MPOCTPAHCTBE, X @ Y
<X MU'y UMEIOT XOTs ObI OZIHY OOIIYI0 TOUKY, 00Ja/1aeT CBOMCTBOM CUMMETPUYHOCTH?

IIpaBUIIBHBII OTBET: BEPHO.

3ananue 20

BepHo 11, uto otHomenne @HA A, tie A= R, X ¢ y <x’+y’=1, obnanaer cBoiicTBOM
TPaH3UTUBHOCTHU?

[IpaBuiIbHBIN OTBET: HEBEPHO.

3amanue 21
3anummure, CKOJbKO PAa3IUYHBIX TMOJMHOXXECTB M3 TPEX JJIEMEHTOB HMMEET MHOXKECTBO

A={1,2,3,4,5}?



ITpaBuibHbIil oTBeT: 10.

3ananue 22

B ¢ytOonbHol komanae 11 yenoBek. Heo6xoaumo BeIOpaTh KanmuTaHa v €ro 3aMeCTUTEIS.
CKOJIIBKMMH CIOCO0aMH 3TO MOXHO CJIENIaTh?

IIpaBuneHsIii oTBeT: 110.

3amanue 23

ITpu onpoce 13 denoBek, KakAblii U3 KOTOPBIX 3HAET MO KpaliHEN Mepe OJUH MHOCTPAHHbIN
SI3BIK, BRISCHHIJIOCH, 9TO 10 WeloBeK 3HAIOT aHTIIMUCKUU SI3BIK, 7 — HEMEIIKHUM, 6 — NCIIAaHCKUH, 5 —
AHTTIUMCKUN U HEMEIKHU, 4 — aHTIMACKUN M WCHAHCKHH, 3 — HEMEUKHM M ncnaHckuii. CKOIbKO
YeJIOBEK 3HAIOT BCE TPHU SA3bIKA?

ITpaBuibHBIN OTBET: 2.

3ananue 24

CKOJBKMMHU cIOCOOAMU MOKHO DAa3fAeNuTh 5 PA3IUYHBIX KapaHaaled Mexay IBYyMs
MIKOJBHUKAMHU TaK, YTOOBI Y KaK0T0 ObUT XOTs Obl OJIMH KapaHjaami?

IIpaBuneHsIl oTBeET: 30.

3amanue 25

N3 xomonel B 36 kapT Hayraja Oe3 BO3BpallleHHs BBIHMMAIOT 1O OJHOM Kapre 3 pasa.
CKOJIBKO CYHIECTBYET Pa3IMYHBIX CHOCOOOB MONYYEHHsI TpeX KapT, Cpelud KOTOPBIX Ha MEPBBIX
JIBYX MecTax — OyOHBI, a Ha TPEThEM — MMUKH?

IIpaBunpHBI1 OTBET: 648.

3amanue 26

CKOJIBKO CyIIECTBYET Pa3JIMUHBIX MATU3HAYHBIX YHCEJ, KOTOpble HauMHAIOTCA [U(POH «2»
Y 3aKaHIUBAIOTCS MUGPOH «4», ecii ucoap3ytoTes mudpst 1, 2, 3, 4, 5?

ITpaBuiibHbI oTBET: 125.

3aganue 27

CKOJBKMMHU CHIOCOOaMU MOKHO TE€pECTaBUTh OYKBBI CIIOBa «IEPEMET» TaK, YTOOBl TpH
OYKBBI «e» He ITH MoApsia?

IIpaBuneHsIil oTBET: 720.

3aganue 28

YKa)HUTe KOIMYECTBO HyJIeBbIX 3HaueHuii OyneBoil pyrxun & —~¥) T @ VY),
[IpaBunbHBI OTBET: 4.

3aganue 29
VYKaxkuTe KOJIMYEeCTBO HAOOPOB 3HAYEHHM NEPEMEHHBbIX, Ha KOTOPbIX OyneBa (yHKUUS

® N+ —=zAx) NPUHUMAET 3HavYeHue 1.
[TpaBuibHbI OTBET: 1.

3ananue 30

3anummuTe BEKTOP-CTPOKY 3HadeHui OyneBoi dyHkumu h(x, y) = fi(x, fi(y, X, y), X),
sBIstomIencs cynepnosunueit pynkuuii f; u f,, ecim £1=(1001 0111), £5=(0110 1011).

[TpaBunbHebIit otBeT: (1011).

3amanue 31
VYkaxure GUKTHUBHBIE TIepeMeHHbIe 1711 OyneBor ¢pynkuuu f(x,y,z)=(1011 1011).
[IpaBuiIbHBIN OTBET: X.



3ananue 32
VYkaxuTe cyllecTBeHHbIe TepeMeHHble s OyneBoi ¢pyHkuuu f(x,y,z)=(1111 0101).
IIpaBUIBHBIN OTBET: X, Z.

3amanue 33
VKaXHTe KOJIWYECTBO DJJIEMEHTAPHBIX KOHBIOHKIWM, Bxomsmmx B CJH®D dynxmum
f(x,y,z)=( 1001 O111).

[IpaBunpHBI1 OTBET: 5.

3amanue 34

VYKaXuTe KOIUYECTBO OJIIEMEHTAPHBIX AM3bIOHKIMH, Bxoaaumx B CKHO® dynkiuu
f(x,y,z)=(0101 1000).

IIpaBunbHBI OTBET: 5.

3ananue 35
Bxonut mu B CKH® ¢pynkuuu f(x,y,z)=(01010110) snemenTapHas AU3bIOHKIUA X VY V Z?
IIpaBUIBHBII OTBET: BXOJUT.

3ananue 36
Bxonut nmu B CIH® pyukiuu f(x,y,z)=(11010100) snemenTapHast KOHBIOHKIUS XyZ?
IIpaBUIIBHBIN OTBET: HE BXOJUT.

3ananue 37

Hoonpenenure ¢ynkuuo  f(x,y,z)=( -0-01---) Tak, 4ToOBI OHa cTajJla MOHOTOHHOMN
(3anuIMTE BCE HEAOCTAIOIIME 3HAYSHHS 10 MOPSAAKY 0€3 3aMAThIX U MPoOesIoB).

IIpaBuneHeIii otBet: 00111.

3amanue 38

Hoomnpenenure ¢pynkmmo f(X,y,z)=(-1-0-1-0) Tak, yToOBl OHa cTaja CaMOABOWCTBEHHOM
(3anuIMTe BCe HEIOCTAIOIINE 3HAYEHHS 110 OPSAAKY 0e3 3amsThIX U IPOOeoB).

ITpaBuibHsIit oTBeT: 1010.

3ananue 39

Hoonpenenure ¢pynkuuio g(x,y,z)=(-10--0-0) Tak, 4ToObl OHa cTaja JUHEHHON (3amuIIuTe
BCE HEJJOCTAIOIINE 3HAUCHUS 110 MOPAIKY 0e3 3aIsThIX U POOEIIOB).

[IpaBuneHsIii otBet: 0111.

3amanue 40
3anumIuTe MaTpHUIly CMEKHOCTH H300paKEHHOTO Ha PUCYHKe rpada.

1 2




IIpaBUIIBHBIN OTBET:

OO O =
-0 O -
_ = O O
o O O O

3ananue 41

Kakx B rpade Ha3piBaeTCs MapiipyT, B KOTOPOM HaudajbHas M KOHEYHAs BEPIIHHBI
coBnagaror?

[IpaBuIbHBIN OTBET: IUKINYECKUNA MAPIIPYT.

3amanue 42
Kak Ha3zpiBaeTcs UK, coaepkaiiuii Bce pedpa rpada?
IIpaBUIBHBIN OTBET: SUJIEPOB ITUKJI.

3amanue 43

Kak HaszpiBaeTcsi rpa¢, KOTOpbI MOXET OBbITh H300pa)KeH Ha IUIOCKOCTU TaK, YTOOBI
00LIMMH TOYKaMU €ro pedep SBJISUIUCH TOJbKO BEPILIUHBI?

[TpaBUIIBHBIN OTBET: TIaHAPHBINA Tpad.

3ananue 44
Kax HaspIiBaeTcs CBI3HBIM HEOPHUEHTHPOBAHHBIN Tpad, HEe copepIKaITUil ITUKITIOB?
IIpaBUIIBHBIN OTBET: IEPEBO.

3aganue 45
Kak B rpade Ha3bIBaeTCs MapuIpyT, B KOTOPOM HET MOBTOpSIOLIUXCcs pedep?
IIpaBUIIBHBIN OTBET: LICTIb.

3aganue 46
Kax Ha3pIiBaeTcst HECBSI3HBIM HEOPHUEHTHUPOBAHHBIN Tpad, HEe copepIKaITUil ITUKITIOB?
IIpaBUIIBHBIN OTBET: JIEC.

3ananue 47
Kak naspiBaercs rpad, pedbpam KOTOPOro MOCTaBICHBI B COOTBETCTBHE YMCIIOBBIE 3HAUEHUS ?
[TpaBUIIBHBIN OTBET: B3BEIICHHBIH rpad.

3aganue 48
Kaxk naspiBaercs Bepmmna rpada, He HHIIUJACHTHAS HU OJJHOMY peopy?
[IpaBUNBHBIN OTBET: U30JIMPOBAHHAS BEPILIUHA.

3aganue 49
3anuiuTe KoJu4ecTBo pedep mosHoro rpada c¢ 20 BepinHaMu.
ITpaBuibHbI oTBeT: 190.

3ananue 50

Kak Ha3bpIBaeTCs HEOpUEHTUPOBAHHBIN Ipad 6e3 meTenb U KpaTHBIX pedep, B KOTOPOM Bce
BEPIIMHBI UMEIOT OJHY U TY )K€ CTEIIEHb?

[TpaBHIIbHBIN OTBET: peryJspHbIi rpad.

3amanue 51
Omnpenenure 3Ha4€HUE MCTUHHOCTU BBICKA3bIBaHHUA V gp3 x(x2+ px+q=0]/, eciiu U3BECTHO,
YTO BCE IEpEMEHHbIE TPUHUMAIOT 3HaYeHus B R. OTBet o0ocHyiire.



ITpaBriIbHBI OTBET: BbICKa3bIBaHUE SIBIAETCS JIOKHBIM, TaK KaK CYLIECTBYIOT TaKue
3HaYeHUs] P U (, IPHU KOTOPBIX IMOJIy4yaeTcsi ypaBHEHHUE, HE HMeEIollee JeHCTBUTEIbHBIX KOpPHEH
(mammpumep, p=q=1).

3amanue 52

Onpenenure, SIBASETCS JU TPEAUKAT P(x):z, cle[CTBMEM TIpeauKaTa Q|x|=¢, a mpemukar
Q (x) — clencTBUeM mnpenukara P (XL €CJIM MPeIMKaThI 3a/1aHbl Ha MHOXKecTBE R. OTBeT 000CHYHTE.

[IpaBunbHBIE OTBET: MHOXECTBO HCTHHHOCTH TpEIUKaTa P|(x]| MpEeACTABISIET CcOOOM
uHTepBan (-3;1). MHOXECTBO HCTHMHHOCTH MpeIuKara Qlx] MpEeJICTaBIsIeT COO0OM JIyd (4;0).
[TockonbKky HHM OJHO M3 yKa3aHHBIX MHOXECTB HE SBJISIETCS YacTblO JPYroro, HU OJMH W3
npeaukaroB P [:x] uQ (x) HE SIBIIACTCS CIIEJCTBUEM JIPYTOTO.

3ananue 53

Onpenenure, BemonHnMa mm  ¢dopmyna YV xy|Plx,y| A P(x,x|| Ha xaxoM-HHGYIb
MHoOkecTBe. OTBET 000CHYTE.

[TpaBwibHEI oTBeT: [Ipeamonoxum, uto 3agaHHas GopMmylia BBEITIOJHAMA Ha HEKOTOPOM
MHOXecTBe M. Toraa mpy MoACTAHOBKE B He8 HEKOTOpOro mpemmkarta P(x,y), sagaHHoro Ha M,
dbopMmyra mpeBpalaeTcs B UCTUHHOE BBICKa3bIBaHWE. DTO O3HAYaeT, 4TO MpH Jobbix a,b e M
Pla,b|=1, a Pla,a)=0. Ho msl moxem BeOpate a=b, Torma momyumm, uro Pla,a|=1.
[TomydyeHHOE MpPOTHBOpEYME JOKAa3bIBaeT, YTO Hamla ¢GopMmysia HE SBJSETCS BBINOJIHUMON HH Ha
KaKOM MHOKECTBE.

3ananue 54

Onpenenure, sBrseTCs 11 00me3HaunMoi Gpopmyna 3x Q(x) — ¥ xQ (x). Oteet oGocHyiire.

[TpaBwibHEI oTBeT: [Ipenmonoxkum, 9To 3amaHHas Gopmyiia He SIBISICTCS OOIE3HAYMMOMN.
DTO 0O3HAuYaeT, UTO CYIIECTBYET TAaKOW MpeIuKaT Q(x), 3aJlaHHBI HA HEKOTOPOM MHOXKECTBE M,
YTO TOJCTaHOBKa ero B (popmyiy oOpaiaer e€ B OKHOE BbICKa3biBaHHe. OTCIOA BBHITEKAET, YTO
3xQ(x)=1, a vV xQ(x)=0. Ho Torza IxQ[x|=0, a VxQ[x|=1. [IepBoe U3 NONyYEHHBIX PABEHCTB
o3HayaeT, 4T0 Q(a|=0 st Beex ae M. VI3 BTOpOro paBeHCTBA BHITEKAET, 4To Q(aj=1 mis Bcex
ae M. IlonmyyeHHOe NPOTHBOPEYHME JOKA3bIBAECT, YTO HAIlE MPEANOJIOKEHHE ObUIO HEBEPHBIM.
Taxum obpa3om, 3a1anHast popmyia sIBISETCS 0OIE3HAYNMON.




7.3. OneHo4yHble CpeacTBAa VI MPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHMA

AUCHUITIIMHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOM aTTecTalun

Cemectp 2
Ne i/ Bonpocel K 3a4ery

1 [Kakue onepanuu Hajg MHOKECTBAMU BaM M3BECTHBI?

2 |KaxoBbI CBOICTBa onepannii 00bEAMHEHUS U TIepeceUeHUs ?

3 |Kak popmymmpyrorcs npasuia ge Moprana?

4 [Yrto takoe cooTBercTBHE? Kakue BIABI COOTBETCTBUI BaM W3BECTHBI?

5 [Yro takoe orobpakenue? Kakue npumepbl 0ToOOpakeHHE BbI MOKETE TPUBECTH?

6 Kak onpenensiercss cCuéTHOE MHOkKeCTBO? Kakue npuMepbl CYETHBIX MHOKECTB Bam
M3BECTHBI?

7  |[KakoBbI CBOMCTBA CYETHBIX MHOKECTB?

3 Kax onpenensitorcs skBuBaneHTHbIE MHOKecTBa? Kak popmymupyetcs Teopema KanTopa-
bepuiTeitna? YTo Takoe MOITHOCTh MHOKECTBA?

9 Kak onpenenstorcs MHOXKECTBa MOIITHOCTH KOHTUHYyMa? Kakue npumepbl MHOXKECTB
MOIIIHOCTH KOHTUHYYMa BaM U3BECTHbBI?

10 |Kak cpaBHMBAIOTCS MOUTHOCTU MHOKECTB?
Uemy paBHA MOIIHOCTH 00BETMHEHNS KOHEUHBIX MHOXKECTB (TIpaBuiio cioxkenus)? Kak

11 [BeIUMCHSETCS MOIIHOCTD JE€KAPTOBA MPOU3BECHUS KOHEUHBIX MHOXKECTB (TIPABUIIO
Npou3BeieHus)?

12 Kak onpenensiroTcst OnHapHbie oTHOMIEHUs? Kakue mpuMepbl OWHAPHBIX OTHOIICHHA BaM
M3BECTHBI?

13 |KaxoBbI CBOWCTBA OMHAPHBIX OTHOIIECHHI?

14 [Kak ¢popmynupyeTcst npuHIMTI BKIIOYCHHUS U UCKITIOUCHHSI?

15 |Kak onpenesnsercs Yuciao NOAMHOKECTB KOHEYHOIO MHOXKECTBA?

16 Kak onpesensieTcs 9ucio MepecTaHOBOK 0€3 TTOBTOPEHUI YJIIEMEHTOB KOHEYHOTO
MHO>KeCTBa?

17 Kax ompesensieTcst 9uciio IePecTaHOBOK C MIOBTOPEHUSIMU JIEMEHTOB KOHEYHOTO
MHOKEeCTBa?

18 |Kak BBIYMCIISIETCS] YHCIIO pa3MeNIeHU 0€3 TOBTOPEHUA?

19 [Kak Bblumciisercs 4nciao pa3MenieHuii ¢ HOBTOPEHUSIMU?

20 |Kak BBIYUCIISETCS YMCIIO COUCTAHUN O€3 TOBTOPCHHMIA?

21 [Kak BeIUMCIIIETCS YUCIO COUYECTAHUIN C TOBTOPEHUSIMU?

22 [KakxoBa ¢popmysna Ounoma HproToHa?

23 [Kak 3anmceiBaeTcst mosmHOMHaIbHas hopmya?

24 |KakoBbl CBOMCTBA OWHOMHUAIBHBIX KOA(hDHITEHTOB?

25 Kak onpenensiercs Oynesa ¢pynkusa? Kakue smeMeHnTapHbie OyJieBbl (yHKITMH BaM
M3BECTHBI?

26 Kak onpenensitorcst opmyisl, noadopmynsl? Kakue hopMyibl Ha3pIBatOTCs
HKBUBAJICHTHHIMU?

27 |KakoBbl CBOMCTBA JIEMEHTAPHBIX OYJIEBbIX (PyHKIMI?

28 [|dto takoe nBoiicTBeHHas pyHKIWA? B 4€M CyTh NpuHIMIIA ABOWCTBEHHOCTH?

29 [Kak onpenensitorcss JIH® u KHD?

30 [Uro takoe CJIH® nu CKH®D?

31 [KakoB anroputm nepexoaa ot KH® k JIHD?

32 [KakoB anroputm nepexoga ot JIH® k KHD?




Ne i/

BOHPOCLI K 3a49€Ty

33 |KakoB anroputm nepexoaa ot JIH® k C/IHD?

34 |KakoB anroputm nepexoga ot KH® k CKHOD?

35 [Kak ocymiecTBisieTcs pa3iokeHne 0yneBbIX (YHKIMN O TEPEMEHHbBIM?

36 |Kak onpeaenstoTcsl TYNUKOBas, MUHUMaJbHas U cokpaiieHHas JIHD?

37 |Kak nmonydaercst cokpaménaas JH® n3z CJIHD?

38 |Kak nmonyuaercst MunumanbHas JIH® ¢ nomoiksio matpuiisl Kaitna?

39 |Kak nonyyaercs muaumaibHas JIH® ¢ nomomnisio kapT KapHo?

40 [Kak monyuaercs MmuanmanbHass KH® ¢ nomomisio kapt Kapuo?

41 [Yro Ttakoe nosHble cuctembl? Kakue nprMephl MOJIHBIX CUCTEM BaM U3BECTHbI?

42 Kak onpenensiroTcst 3aMKHYThIE Kiacchl OyneBbix QpyHkimii? Kak 060cHOBBIBaeTCS
BAMKHYTOCTb KJaccoB GpyHKImii, coxpanstonmx 0, u GyHKIHHA, coxpaHsromux 1?

43 Kak ornpenensercs kiacc caMo/iBOicTBeHHbIX (pyHKIMi? Kak qoKka3bIBaeTcs ero
3AMKHYTOCTB?

44  |[Kax ompenessercst K1IacC MOHOTOHHBIX pyHKInii? Kak 000CHOBBIBAETCS! €r0 3aMKHYTOCTbH?

45 Uto Takoe monuHoM JKerankuna? Kak popmynupyetcs TeopeMa o npeacTaBUMOCTH
OyneBoii hyHKIMK B BUAE noanHoma JKeraakuHa?

46 |[KaxoBbl ciocoObI momy4yeHwsl moarnHoma JKerajakuHa?

47 Uto Takoe rpad? Kak onpenenstorcs OpueHTUPOBAHHBIM U HEOPHUEHTUPOBAHHBIN Tpadb1?
Kak onpenenstorcs myabTurpad, nceaorpad, B3BemeHHbli rpad?

48 Kak onpenensitorcs NOHATUSA CMEKHOCTU U MHIMACHTHOCTU? Kak onpenensitoTcst cTeneHn
BepiuH rpada?

49 YT0 Takoe MapuIPyThl, LIETIH, IUKJIbI?

50 [Kak onpenensiercst uzomopdusm rpacdon?

51 |Kak onpenensroTcsi MaTpHIla CMEXHOCTH, MaTpUIla MHIIMJIEHTHOCTH, CIIUCOK CMEXHOCTHU?

52 [Hro Takoe nmomHbI# rpad?

53 [Uro Takoe nBymonbHBIN rpad?

54 |KakoBbI CBOWCTBA CTEIICHEH BepIinH rpada’?

55 [Kakue onepauuu HaJ rpadgaMu BaM U3BECTHBI?

56 [Kak ompenensitorcest cBsi3HBIC Tpadbl, CHIBLHO CBSI3HBIC Tpadb1?

57 [Urto Takoe 0THOCTOPOHHSIS CBSI3HOCTH U ci1abasi CBI3HOCTh?

58 |Kak ompenensoTcs [uaMeTp, paauyc u neHTp rpada?

59 [Kak onpenensitorest cBoboaHbIe nepeBbsa? Uto Takoe ec?

60 |Kakue ycioBHs HEOOXOAUMBI U IOCTATOYHBI JIJIsl TOTO, YTOOBI rpad SBISIICS epeBOM?

61 [Kak onpenensitoTcsi OpueHTUPOBaHHBIE epeBbs? KakoBbl nx cBolicTBa?

62 |Kak onpenensitorcs mianapHblie rpadbl? KakoBo HE00X01MMOE YCI0BHE TUIAHAPHOCTH ?

63 |Kakue cBOiicTBa INIaHAPHBIX rPad)OB BaM W3BECTHBI?

64 [Uto Takoe 3iinepoBsl rpadni?

65 |Kak onpenesnstoTcsl TaMHJIbTOHOBBI rpadbl?

66 [UTto Takoe Bricka3biBaHMe? Kakue onepanny Haj BbICKAa3bIBAHUSIMU BaM U3BECTHBI?

67 Kak onpenensercs popmyna anreOpbl Beicka3biBaHUNA? KakoBBI OCHOBHBIE
HKBHBAJICHTHOCTH aJreOphl BbickazbiBaHUM? Kak hopMmynupyercs 3aK0H JBOMCTBEHHOCTH?

68 [Kak onpenensiercs npenukar? Kakue npumepbl IpeaUKaTOB BaM U3BECTHBI?

69 |Kak onpenesnsitoTcs JIOTHYeCKUE M KBAHTOPHBIE ONepaluy HaJ NpeauKaTamu?

70 [Kak onpenensitoTcst popmyJibl Joruku npeaukatoB? Kakue Buabpl GopMyst BaM U3BECTHBI?




7.3.2. Kputepuu U HOPMbI OLIEHKH

dopma
NnpoBeIeHusl
Cemectp . Kputepun u HOpMBbI OlleHKH
NMPOMEKYTOUYHOM
arTrecTaluuu
2 3auer (1o OreHKa «3a4TEeHO» CTaBUTCS MpU Habope
«3a4TEHO»
HaKOMUTEIbHOMY oT 55 1o 100 UTOrOBBIX OAJLIOB.
pEUTHHTY) OlieHKa «HE 3a4TEHO» CTaBUTCS MIPU

«HE 3a4TCHO»

Habope MeHee 55 UTOTOBBIX OAJIIOB.




8. YueOHO-MeTOAMUYeCKOE M NH(POPMALMOHHOE 0O0ecleYeHHue TUCIUILINHBI

8.1. O6s13aTesbHAs IUTEPATYPa

Tun (yueOHUK, ydeOHOE

KoaudecTBO B

Ne nocodoue, yueoHO- Ton HAYYHOI
ABTOpBI, COCTABUTEJIH 3arsnaBue (3aroJjioBoK)
n/n MeToauUYecKoe mocooue, H3TaAHUS oudamnoreke /
MPAKTHKYM, JIP.) HaumenoBanune IbC
1 O. M. [ertsapesa, JI.H. MaremMartuka B IpuMepax U 3ajadax Y4eOHoe mocodue 2019 OBC
Kyp6enko, I'.A. Hukonona “ZNANIUM.COM”
[u mp.]
2 | B.W. Uromwun Marematuueckas JIoruka YueOHOoe nmocobue 2022 9bC
“ZNANIUM.COM”
3 N.A. Manb1ies JIMckpeTHast MaTeMaThKa YueOHoe nmocodue 2021 ObC «Jlanb»
4 | C.B. Muxkonu JluckperHas MatemaTuka i OakajaBpa YuebHoe nmocobue 2021 OBbC «Jlanby
5 | KO.II. llleBenen JluckpeTHass MaTeMaTHKa YueOHoe nmocodue 2024 ObC «Jlaaby»
6 H.W. I'nauckuit JluckpeTHas MaTeMaTHUKa: MPUKIIaTHbIE YyebHOE mocodue 2022 9BC
METO/Ibl TEOPUU MHOXKECTB, TOJICUETa 1 “ZNANIUM.COM”
MpeICTaBICHUS HHPOPMAITHH K
MaTeMaTHYeCKON JIOTUKHU
7 IO.I1. IlleBenes, JI.A. COopHuK 3a/1a4 10 AUCKPETHOM YuyebHoe mmocodue 2022 ObC «JIaHbY
[Tucapenko, M.1O. MaTeMaTHKe: (JUIs IPaKT. 3aHATUHN B
IlleBeneB TpyIIax)
8.2. lonotHuTEIBLHAS JIUTEPATYPA
Tun (yueOHuK, yueOHOE KoanuectBo B
Ne nocodue, yue0HO- Ton HAY4HOI
ABTOpBI, COCTABUTEIHU 3arJyiaBue (3arojioBoK)
n/n METOANYECKOoe Mocoone, H31aHusA omnomoTeke /
NPaKTHKYM, Ap.) HaumenoBanue I6C
8 | B. ®. 3onoTyxuH [u ap.] JluckpeTHas MareMaTuka Y4eOHuK 2016 OBC “IPRbooks”
9 A. H. Cecexun DJIEMEHTHI TUCKPETHOM MaTEeMAaTHKH YyebHOEe 1mocodue 2015 9BC “IPRbooks”
10 | FO. II. IlleBenen [IpukiagHbie BOMPOCH! TUCKPETHOM Y4eOHoe mocodue 2018 OBC «Jlanb»

MAaTCMATUKH




Tun (yueOHuK, yueOHOE

KoJsmnuecTBO B

Ne nocooue, yueoOHo- T'on HAYYHOI
ABTOpBI, COCTABUTEJIH 3arsnaBue (3aroJjioBoK)
n/n MeToauUYecKoe mocooue, H3TAHUS oudamnorekxe /
MPAKTHKYM, JIP.) HaumenoBanune IbC
11 | H. A. Cenosa JlMCcKpeTHas MaTeMaTHKa YuebHOe mocobue 2018 3BC “IPRbooks”
12 | P.II. Illenenesa [u ap.] Marematuka YyeOHoe mocobue 2018 3BC “IPRbooks”
13 | C. ®. Koxyxos, I1. 1. COopHuK 3a/1a4 10 IUCKPETHOM MaTeMaTHKe | YueOHoe mocodue 2018 OBC «Jlanb»

CoBepTKOB




8.3. Ilepeuens mpodeccmoHANBHBIX 0a3 JaHHBIX M MH(POPMAIMOHHBIX CIPABOYHBIX

cucrem
Ne
n | HaumenoBanue Ccbuika
I
1 | Springer Nature (ITonnoTekcroBas | https://www.springernature.com/gp/products
KOJUICKLIUS KYPHAJIOB)
2 | Springer eBooks (ITomrotekcroBast | https://link.springer.com/
KOJUIEKIIUS JIEKTPOHHBIX KHUT M3JaTeNbCTBA
Springer Nature)
3 | «Komekc» https://kodeks.ru/
4 | Texakcmnept https://cntd.ru/

8.4. IlepeyeHb NpOrpaMMHOro odecre4eHust

HaumenoBanue I10

PexBu3uTHI NOrOBOpa
(mata, HOMep, CPOK e CTBUS)

Mirapolis Human Capital Management

TUIeH3uoHHbI noroBop Ne 234/10/21-K
or 19.10.2021, cpok neicTBUs o
01.03.2022

8.5. Onucanne MarepHaJbHO-TEXHHYECKOI

00pa30BaTeILHOTO MpPoLecca Mo THCIUTIIHHE

0a3bl, HeOOXOAMMOH /ISl OCYLIECTBJICHUSI

HaumeHoBanue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, J1a00PATOPHii, MACTEPCKHUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHH,
MOMENIeHHNH JJISI CAMOCTOATEILHOMI

padoThl o0yuaomuxcs (HoMep ayJAUTOPUN)

Ilepeyenb 0CHOBHOTO 000pPY10BAHMSA

Aynuropus BeOkoHbepeHIni. YueOHas
ayJTIUTOPUS JIJISl IPOBECHHUSI 3aHITHIA
JICKITHOHHOTO THIIA. Y4eOHas ayIUTOPUS IS
MIPOBEICHUS 3aHSATUI CEMHHAPCKOTO THIIA.
VYdeOHast ay TMTOpHs IJ1s1 KyPCOBOTO
MIPOSKTUPOBAHMUSI (BBITIOJIHCHHS KYPCOBBIX

TPYNIOBBIX U UHIAUBHUIYTbHBIX
KOHCYJIbTAIMi. YUeOHast ay JUTOpHUs ISt
MIPOBEJICHUS 3aHSATUI TEKYIIEro KOHTPOJIS U
npoMmexxyTouHoi arrectaruu. (YJIK-807)

pabot). YueOHast aytuTOpus A7l IPOBEACHUS

OKpaH TEeJICBU3UOHHBIN, IIIUPMBI,
poXxeKTop Ha mraTuse. CTon
MPENnoAaBaTeNIbCKUN, CTYIbs
IIPEToAaBaTEIbCKUE.
TpaHcnapaHT-TIepeTsKKA,
0J10K

CUCTEMHBIN
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