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1. Ilesb ocBOCHHMS TUCHUTITIHHBI

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

2. Mecto aucunniimasl B ctpykrype OIIOII BO

JIMCUMIUTMHBL ¥ TPaKTUKH, HAa OCBOCHHUU KOTOPBIX Oaszupyercsi NaHHAas IUCIUIUIMHA:
HIKOJIbHBIM Kypc HHPOPMATHUKHU.

JIMCIUTIIMHBL U TIPAKTHUKH, U1 KOTOPBIX OCBOCHHME JTAHHOMW JMCIIUIUIMHBI HEOOXOAMMO Kak
MpeAlecTByomee: AJrOpUTMBl U CTPYKTYpbl JaHHBIX, Maremaruueckasi JIOTUKa M Teopus

AJITOPUTMOB.

3. Ilnanupyembie pe3yJabTaThbl 00y4eHHsI

®opmupyemblie U Nuaukaropsl
KOHTPOJIMpYyeMble JMOCTHKEHUSI IlnanupyeMble pe3yJbTaThl
KOMIIEeTEeHIIUU KOMIIeTeHIIH o0yueHust
(Koa ¥ HAMMEHOBAaHUE) (K0l ¥ HAMMEHOBAHUE)
OIIK-1 Cnocoben OIIK-1.1. 35aeT OCHOBEI 3HaTh: OCHOBEI MAaTEMAaTHKH,
MPUMCHSTh MaTeMaTHKH, BBIUUCIUTEILHOU TEXHUKH
CCTCCTBCHHOHAYYHBIC 1 BBIYMCIIUTEIIBHOM TEXHUKH | IPOIrPAMMHUPOBAHMS
OOIICHHXCHEPHBIC U TIPOrPaMMHUPOBAHUS YMeTh: NpUMEHTh 3HaHUSI OCHOB
SHaHMs, METOBI MaTEMAaTUKH, BEIYHACIIUTEIBHOM
MaTeMaTHHCCKOTo TEXHUKH U IPOrPAMMHPOBAHHMS
aHaJ3a 1 Brnanets: HaBbIKaMu IPUMEHEHUS
MOJIC/THPOBAHHAL, 3HaHUI OCHOB MaTe€MAaTHUKH,
TeopeTHHeckoro u BBIYHUCTUTENbHON TEXHUKHU U
AKCIIEPUMEHTATLHOTO ey —_
UCCIIEIOBaHMS B
o A . OIIK-1.2. YmMeer pemath 3HaTh: NPUHIUIIBI UCCIICTIOBAHUS
npodeccruoHaIbHOM .
P CTaHJIapTHbIE 00BEKTOB PO eCcCHOHATHHON
NeSITeIbHOCTH
npodeccHoHaIbHbIE 3a1a4H | e TeLHOCTH
C IPUMCHCHUEM YMeTh: OLICHUBATh TEOPETUICCKUEC U
€CTCCTBCHHOHAYIHBIX H SKCIIEPUMEHTAIILHBIE UCCIIET0BAHMS
OBIIEHHKCHEPHBIX 3HAHUH, | 6y errop mpodeccHoHaTbHOM
METOJI0B MaTEMATHIECKOTO | /1oy ooy

aHaJIn3a 1 MOACTIMPOBAHUA
BHaI[eTI:Z HaBbIKaMU TCOPCTUYCCKOT'O

Y 9KCIIEPUMEHTAITLHOTO
UCCIIeIOBAaHUS OOBEKTOB
PO eCCHOHANBHON IEATETbHOCTH

OIIK-1.3. Brageer 3HATh: METOAbI MATEMATHICCKOTO
HaBbIKaMH TCOPETHYCCKOTO | aHaIM3a U MOACIIMPOBAHUS

U SKCIICPUMCHTAJILHOT'O YMeTh: NPUMEHSATh METObI
HCCIIEI0BAHHS 00BEKTOB MaTeMaTU4eCcKOro aHalnu3a u
npodeccuoHaIbHON MOTETHPOBAHNS

JIeSITeIbHOCTH

BJ'IaI[eTI): HaBbIKaMU ITPUMCHCHU A
METOJ0B MaT€MaTUYCCKOIo aHajinu3a
1 MOJACINPOBAHHUA




4. CTpyKTYypa M colep:KaHue TUCHHUILINHBI

Moayas (pa3aen)

Bun
yueOHOM
padoThI

HaumenoBanue
TEeM 3aHATHI
(yueOHo¥i padoThI)

Cemectp

Oo0beMm,

Bajaasl

HNHuTepakTus,
4.

®opMbI TEKYyLIET0
KOHTPOJIsl (HAUMEeHOBaHMe
OLICHOYHOI'0 CPEICTBA)

Mopynb 1. MuoxectBa. COOTBETCTBHSI.

OTHOLIEHUS.

IIp3'1

Pemenue 3amad 1mo
MO/TYJTIO
«MHOXecTBA.
CoOTBEeTCTBUS.
OTHOIIEHUSY.

CP

Pabota c yueOHoI
JUTEPATYPOU 10
MOTYJTIO
«MHOXeCTBa.
CoOTBEeTCTBUS.
OTHOILIEHHS,
BBITIOJTHEHHE
MPaKTUYECKOTO
3aJlaHusA U 3aJaHul
MMPOMEXYTOYHOTO
TECTa.

[IpakTUueckoe 3a1aHue,
MPOMEKYTOYHBIN TECT

40

Monyns 2. KomObunatopuka.

Tp3 2

Pemnrenue 3amad mo
MO/IYJTIO
«KomOuHaTOpHKaY.

[IpakTrueckoe 3amanue,
[IPOMEKYTOUYHBIN TECT




Bun HaumenoBanue ®opMbI TEKYLIET0

N N Oo0bem, HNuTtepakTus,
Moayas (pa3aen) yueOHoM Tem 3aHATHH | CeMecTp . bansl u KOHTPOJIs1 (HAMMeHOBaHHe
pa6oThl | (yueOHOIT padoThI) ) ) OLICHOYHOI'0 CpeaCcTBAa)

CP Pabora ¢ yueOHoii 40 8 -
JUTEPaTypoil 1o
MOJYJIIO
«KombOuHaTopuka,
BBITIOJTHEHHE
MIPAKTUYECKOTO
3aJaHus U 3aJaHui
MIPOMEXYTOYHOTO
TecTa.

Monaynsb 3. ByneBsl gyHKINH. Jlex 1 [Toustue OyneBoi 1 2 - - IIpaxTHueckoe 3ananue,
GbyHKIUY. MPOMEXKYTOUHBIE TECTHI
Peamuzanus
byHKIHII
bopmynamu.
OKBHUBAJICHTHOCTh
bopmy.
Hopmasnbnbie
(hopMmBI.

Jlek 2 TynukoBas, 2 - -
MUHUMAaJIbHAs U
COKpallleHHAast
JAH®. [Tonubie
CHUCTEMBI OYJIEBBIX
(byHKIMA.
[TonuaoMm
Kerankuna.
3aMKHYThIE
KJIACCHI.




Bun HaumenoBanue ®opMbI TEKYLIET0
N N Oo0bem, HNuTtepakTus,

Moayas (pa3aen) yueOHoM Tem 3aHATHH | CeMecTp . bansl u KOHTPOJIs1 (HAMMeHOBaHHe

pa6oThl | (yueOHOIT padoThI) ) ) OLICHOYHOI'0 CpeaCcTBAa)

CP Pabora ¢ 14 8 -
JEKITHOHHBIM
MaTepHuaIoM 1
y4ueOHOMH
JIUTEPATYPOU 110
teme «lloasTHE
OyneBoil pyHKIIUH.
Peanmuzanus
byHKIHI
dhopmynamu.
OKBUBaJICHTHOCTD
hopmym,
BBIIIOJHEHUE
3aJaHuN
MIPOMEXKYTOYHOTO
TecTa.




Bun HaumenoBanue ®opMbI TEKYLIET0
N N Oo0bem, HNuTtepakTus,
Moayas (pa3aen) yueOHoM Tem 3aHATHH | CeMecTp . bansl u KOHTPOJIs1 (HAMMeHOBaHHe
pa6oThl | (yueOHOIT padoThI) ) ) OLICHOYHOI'0 CpeaCcTBAa)

CpP PaGora ¢ 14 8 -
JEKIIMOHHBIM
MaTepuaioM U
y4ueOHOMH
JIUTEPATYPOU 110
TEME
«HopManbHbIE
(hopmBblI.
Tynukosas,
MHUHHMMaJIbHAs U
COKpalllcHHAast
JAHD,
BBITIIOJTHEHUE
MIPAKTUYECKOTO
3aJaHus U 3aJaHnui
MIPOMEKYTOYHOTO
TECTa.




CP

Pabota ¢
JICKIMOHHBIM
MaTepuaIoM U
y4ueOHOMH
JUTEPATYPOU 10
teMe «IlomHbIe
CUCTEMBI OYJIEBBIX
(hyHKIMA.
IlonuaOM
Kerankuna.
3aMKHYTbIE
KJIaCcChI»,
BBIIIOJTHCHHE
3aJIaHUNA
MIPOMEXYTOYHOTO
TecCTa.

13




Bun HaumenoBanue ®opMbI TEKYLIET0
N N Oo0bem, HNuTtepakTus,
Moayas (pa3aen) yueOHOM TeM 3aHATHI Cemectp . Bajaasl u KOHTPOJIsl (HAUMEeHOBaHMe
pa6oThl | (yueOHOIT padoThI) ’ ’ OLICHOYHOI'0 CpeaCcTBAa)
Monyib 4. Teopus rpadoB. [1p3 3 Pemenue 3ampau no 1 2 - - [IpakTrueckoe 3a1anue,

Moayo «Teopust MIPOMEKYTOUYHBIE TECTHI
rpadoBy.

CP Pa6ora ¢ yueOHoit 14 8 -

JUTEPATYPOU 10
teme «llonsatue
rpada. MapupyTsl,
LIeTH, [IUKJIBL.
Nzomopduzm
rpagoB. CriocoOb1
3agaHus rpaoBy,
BBITIOJTHEHHE
IIPaKTUYECKOI O
3aJaHus U 3a0aHui
IIPOMEXYTOUYHOT O
TecTa.




Bun HaumenoBanue ®opMbI TEKYLIET0

N N Oo0bem, HNuTtepakTus,
Moayas (pa3aen) yueOHoM Tem 3aHATHH | CeMecTp . bansl u KOHTPOJIs1 (HAMMeHOBaHHe
pa6oThl | (yueOHOIT padoThI) ) ) OLICHOYHOI'0 CpeaCcTBAa)

CP Pabora ¢ yueOHoii 13 8
JUTEPaTypoil 1o
teme «llosHbie n
JIBY10JIbHBIE
rpa¢sl. Onepanuu
HaJ rpadamu.
CBSI3HOCT®.
HuameTp, paauyc,
HeHTp rpadar,
BBITIOJTHEHHE
MPaKTUYECKOTrO
3aJaHus U 3a0aHui
MIPOMEKYTOUHOTO
TecTa.

CP Pabora ¢ yueOHnoii 13 6 -
JUTEPaTypoil 1o
TeMe «JlepeBbsi.
[TnanapHbIe rpadml.
DnepoBsl U
raMHJIbTOHOBBI
rpadsr. Packpacka
rpagoBy,
BEITIOJTHEHHE
MIPAKTUYECKOTO
3aJaHus U 3aJaHui
MIPOMEXYTOYHOTO
TEeCTa.




Bun HaumenoBanue ®opMbI TEKYLIET0
N N Oo0bem, HNuTtepakTus,
Moayas (pa3aen) yueOHoM Tem 3aHATHH | CeMecTp . bansl u KOHTPOJIs1 (HAMMeHOBaHHe

pa6oThl | (yueOHOIT padoThI) ) ) OLICHOYHOI'0 CpeaCcTBAa)
T Hrorosoe 1 - 40 -

TECTHUPOBAHUE.
ITA [TpomexxyTouHas 1 0,35 - -

aTTecTalus
KonTpons 1 8,65

Hroro: 180 100

Cxema pacuera uToroBoro d6asia: Texkymmid pedTHHT (Bce MPOMEKYTOYHbIE TeCThl) + Pe3yibTaT HTOr0OBOIo0 TECTA




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
TexHoa0rus JUCTAaHIIMOHHOTO O0YYeHHUs: JIeKIuu 1-2, mpakTudeckue 3ausatus 1-3.
6. MeToguyeckue ykazaHusi 10 OCBOCHMIO 1M CHMIIJIMHBI

JlucTaHIIMOHHOE ~ OOyYeHHE TMpenrnojiaraeT CaMOCTOATENbHOE H3ydYeHHEe  y4eOHOMH
JUCLUIUIMHBI C UCIIOJIBb30BAaHUEM JIEKTPOHHOIO y4€OHO-METOINYECKOTI0 KOMILIEKCa, Pa3MEIIEHHOTO
B cUCTeMe OOydYeHUs, KOHCYJIbTAalluU MPEIoiaBaTelNsi MPU MOATOTOBKE K TECTUPOBAHUIO U IO €ro
UTOraM, TpH MOATOTOBKE K 3K3aMEHY, a TAK)Ke yyacTue B BeOMHapax.

CamocrosTenbHas paboTa CTYJIEHTOB NMPOBOAMTCSA C LENbIO YIIIyOJEHHS U paCIIUpEHUs
TEOPETUYECKUX 3HAHWW; Pa3BUTHS IIO3HABATEJIBHBIX CIIOCOOHOCTEH M AKTHBHOCTU CTYAEHTOB,
TBOPYECKOH HWHHUIMATHBBI; (DOPMUPOBAHHS CAMOCTOSTEIFHOCTH MBIIUICHHS, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CAaMOPEATTU3ALNH.

KoHTpoJb BBIIOIHEHHOM CaMOCTOATENBHOM PabOThI OCYIIECTBISAECTCS HHIAUBUIYaTBHO.

6.1. PexoMeHIAIIMHU MO JEKIIUOHHBLIM 3AHATHAM

I/I3yquHe JUCHUITIIMHBI Tp66yeT CUCTEMATHUYCCKOTO U TIOCICOOBATCIIBPHOI'O HAKOIIJIICHUSA
3HAHWM, CJIE0BATEIILHO, TIPOITYCKH OT/ACIBHBIX TEM HE TIO3BOJIIOT TITyOOKO YCBOUTH MPEIMET.

B XO0A4€ JICKIINOHHBIX 3aHATHU CTYACHTaM HCOGXOI[I/IMO HU3YUUTH HaI/IGOHee 3HAYUMBIC TEMBI U
BOMPOCHl y4eOHON IMUCHMIUIMHBEL. [IpW W3yYeHHHM KaXIOW TEeMBl CTyIEHTaM pPEKOMEHIYeTCs
UCITIOJIb30BaTh HE TOJBKO JIGKIMOHHBIM MaTepuan, HO W y4eOHYIO JHTEparypy, YKa3aHHYIO B
oubmmorpaduu kypca (mucruruinHbl). CTyAEHT MOXKET JOMOJHUTH CIUCOK MPEIIOKCHHOU
JUTEpaTyphl APYTUMU UCTOYHUKAMH.

[Tocite w3yueHus: JTEKIMOHHOTO MaTepuana U y4eOHOW JHTepaTyphl CTYACHT MEPEXOIUT K
TECTOBOMY MaTepuaiy, KOTOPBIi COCTOMT W3 3aJlaHUil TEKyHero KOHTPOJs. TecThl TEeKyIIero
KOHTPOJIA PasMCIICHLI B KOHIIC Ka)KI[OI\/JI TEMBI. TCKYHICG TCCTUPOBAHUC ABJIACTCA OAHHM U3
JJIEMEHTOB CAMOKOHTPOJISI U CIIOCOOCTBYET 3aKPCIUICHHIO CTYACHTOM MPOMIECHHOTO Y4eOHOTro
MaTepuara.

6.2. PexoMeHnaganuu no NMPAKTUICCKUM 3aHATUAM

[IpakTrueckue 3aHATHS IPOXOJAT B BUJIE TPAKTUKyMa M0 PEIICHUIO 33]1a4.

IIpy mOAroTOBKE K MPAKTUYECKUM 3aHATUSAM CTYIEHTHI MOT'YT UCIIOJIB30BATh IIPEVIOKEHHY O
UM y4eOHYIO JINTEPATYpy U IpYyTrHe UCTOYHUKH. BO Bpemsl BHIMTOTHEHHS 3a/1aHUI CTYACHTHI HMEIOT
BO3MOYKHOCTb 3a/J1aBaTh IIPENOAABATENI0 BOIIPOCHI 10 MaTepUaiy, BbI3BaBLUIEMY 3aTPYIHECHHUS.

6.3. PexomeHIaNMH MO BHINOJHEHUIO MPAKTHYECKHUX 3aJaHU I

CryneHtaM HEOOXOAMMO BBINOJHUTH NMPAKTUUECKUE 33aJaHMA U NPHUKPENUTh UX B Kypce
cucTeMbl 00ydeHus. B ciyuae 3aTpynHEHHI CTYJEHTHI MOTYT OOpamaThCcsi K MPEroaBaTellio C
BOIIPOCAMU MOCPEACTBOM COOOIIEHHH.

6.4. PexomeHIanuu Mo NOArOTOBKE K IK3aMeHY

IlonrotoBka K 5K3aMEHY CIIOCOOCTBYET 3aKpelJIeHHI0O M CHUCTEMaTH3allMM 3HaHWM,
MOJTyYEHHBIX B mpoliecce o0yueHus. Ha sx3aMeHe cTyIeHT JEMOHCTPUPYET YPOBEHb CBOUX 3HAHUMN
10 y4yeOHOM JUCLHUIUINHE.

[Tocne w3yyeHHs JNEKIIMOHHOTO MaTepuaya W y4eOHOH JIMTepaTyphl, a TAKKE BBITIOJTHEHUS
IIPAKTUYECKUX 3aJaHUM CTYJIEHT MEPEXOAUT K TECTOBOMY MaTepHally, KOTOPBIM COCTOUT U3 3aJaHUN
IIPOMEKYTOYHON aTTECTALUN.



Ilepen TecTMpoBaHMEM CTYIEHT MMEET BO3MOXKHOCTh TMOJYYHUTh KOHCYJIbTAIUIO
npernoaaBaTesis Mo HanboJsee CI0KHBIM ISl HETO BOIIpocaM B ¢popMaTe MepernucKy.

TecToBble 3a1aHusl MPOMEKYTOYHON aTTECTAIIUU MTPOU3BOILHO (DOPMHUPYIOTCS U3 BOIPOCOB
[0 BCEM TeMaM y4eOHOW NUCUUIUIMHBI. JTO MO3BOJSET MPENoAaBaTeNio MOIYyYUTh OOBEKTUBHYIO
OIICHKY YpOBHS 3HaHUM, YMEHHUI 1 HABBIKOB, OCBOCHHBIX CTYJEHTOM.



7. OueHo4YHBIE CPeACTBA

7.1. IlacopT OLIECHOYHBIX CPEACTB

Cemectp

Koa koHTpOIMpyemMoii KoMIeTeHUNH
(MJ1M ee YaCTH)

HaunmeHnoBanue
OLIEHOYHOI'0 CpeACTBA

1 OIIK-1

Tecm

Bonpocut k skzameny
Ipaxmuuyeckue 3a0anus

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

7.2.1. IIpakTH4YecKHe 3aJaHNs 0 KVpPCY «/IMCKpeTHA MAaTEeMATHKA»

(HaumeHo8aHUe OYEHOUHO20 CpedCmBa)

Tunosoii(bie) mpuMep(bl) 3agaHusI(Mid)

IIpakTyeckoe 3aganue 1

Tema. MHoOKeCTBa, COOTBETCTBHS, OTHOILIEHUS

1. Ilycts A, B, C, - MHOXECTBO TOYEK IJIOCKOCTH, KOOPAUHATHI KOTOPHIX YAOBIETBOPSIOT
ycIoBUSAM 0O, B M y cooTBeTcTBeHHO. M300pasute B cucreme koopauHat x0y MHOxecTBO D,
nostydeHHoe u3 MHOXeCTB A, B u C o ¢opmyre 9.

No YciaoBus

1 o x2+y*—6y<0
B y+x2+1=0
Y x| <6,-3<y<-2
) (AU B)AC

Taomuma 1.1

2. BeisicHuth B3aumHoe pacrionoxenue MHoxecTB D, E, F, ecniu A, B, X — npousBosibHbIE
MOJAMHOYXECTBA YHUBEPCAIBHOTO MHOXecTBa U.

Tabmmma 1.2
Ne Yciaosue
D E F
1 BuX (BnX) U (X\(BnA) | (BN X)UBN(X\A))

IIpakTH4eckoe 3agaHue 2

Tema. OcHoBHBIE OpMYIbI KOMOMHATOPUKH

1. CkoBKMMH cTIOCOOAMHU U3 KOJOBI B 36 JTMCTOB MOYKHO BBIOpATh HEYNOPSAJOUSHHBIH Ha00P
U3 5 KapT Tak, 4ToOBI B 3TOM HabOpe OBUIO ObI TOUHO

Ne

YcioBue

1

1 xoponb, 2 gambl, 1 TUKOBast KapTa

2. CKOJBKO pa3IuYHBIX CIIOB MOYKHO TMOJYYHUTh MEPECTaHOBKOW OyKB cioBa o.?

Tabmuua 2.1




Tabnuua 2.2

Ne o YciaoBue

1 AtamaH Cornacuele uayT B an()aBUTHOM MOPSIKE, HO OYKBBI «a» HE CTOST
psaoM

3. Haiitn HanOonpImii 4jieH pa3noxeHus ouHoma (a+b)"
Tabnuma 2.3

Ne a b n

1 NG 3 17

4. Haiitu ko> duIueHT npu X B pasoKeHUH JaHHOTO BhIpaskeHHs P 110 MOIMHOMHUATBHOM
(bopmyIie, HOTyUEeHHBIH OCIe PACKPBITUS CKOOOK U PUBEACHUS OJOOHBIX YJICHOB.

Tabmnuia 2.4

Ne k P
1 23 (2+x2-x3)

IIpakTnyeckoe 3axanue 3
Tema. HopmanbHabie gopmbl. TynukoBasi, MUHMMAJIbHASA U cokpamenHas [[H®

Hns dysxmmii f(x,y,z) u g(x,y,2,t), 3aJaHHBIX BEKTOPHO B TaOiuie 3.1, BBIOIHUTH
CJIETyIOIINE Iary.

1. 3ammucath ux CJIH® u CKH®.

2. Meronom Kgaitna Haiitu cokpaménnyio JJHO.

3. Jna cokpamennoi JJH® noctpouts Matpuily KBaitHa, yka3aTh IpOBbI€ UMILUIMKAHTBHI.

4. C nomompro Matpuibl KBaiiHa HaiiTh MuHMManbHy0 JIH®, yka3ats €€ ClI0KHOCTb.

5. Haittn munumanbayto JIH® panHoi dyHKIMM ¢ momompbio kapT KapHo, cpaBHUTH
noJryueHHbIN pe3ynbraT ¢ JJH®, HalinenHoii B n.4.

Taomuma 3.1

Ne f G
1 1011 1100 1111 0101 0011 1101

IIpakTH4eckoe 3aganue 4

Tema. IlosHbie u AByn0bHBIC Tpadbl. Onepanun Hag rpadpamu. CesisHOCTB. [Inamerp,
paauyc, neHTp rpaga

B ta6mmmne 4.1 3agans rpader Gi u Go.

1. Hatimure G1UG2, G1NG2, G1®©G2 aHATUTHYECKH U U300pa3uTe pe3yIbTaT rpaQuaecKH.

2. [ns rpada G=G1UG2 HaliauTe MaTpUIly CMEKHOCTH M MAaTpPHUIy MHUUACHTHOCTH. Eciu
rpa¢ sBISETCA CMEIIAaHHBIM, TO TP HAaXOXJEHUH YKa3aHHBIX MATpPHUI] CUYUTATh €ro
OPUEHTUPOBAHHBIM (AJIS1 3TOrO HY)KHO Ka)/10€ HEOPHUEHTHUPOBAHHOE PeOpO 3aMEHUTh Ha JBE AYTH,
UAYLIME B IPOTUBOMNOJIOKHBIX HanpaBieHusx). Cunras rpad G oprueHTUPOBAaHHBIM, HAUTH JUIsl HETO
KOMITOHEHTbI CUJIBHOHN CBSI3HOCTH, NMPUBECTU IPUMEpP MapuipyTa (HO He LeNHu) JUIMHBI 7, MPOCTON
[EeTH, TIPOCTOTO LUKJIA.

3. Eciu rpadp G=G1UG2 HeOprueHTHPOBAaHHBIH, HAWNTH CTETICHNW BCEX €r0 BEPIIUH, PAANYC U
muametp rpada G. Ecnu rpad G=G1UG2 cMmemaHHbli, TO, CUUTasi €r0 OPUEHTUPOBAHHBIM, HANTH
MOJYCTETICHN HWCXO/a W 3axoJa BCEX €ro BEpIIWH; OINPENeIuTh paauyc W auamerp rpada,
HoJIy4eHHOro u3 rpada G 3aMeHOH BCeX ero OpUeHTHUPOBAHHBIX pebep Ha HEOPUEHTHPOBAHHBIE.

4. BBISICHUTB, SIBIISICTCS JIM DIJIEPOBBIM Tpad, ModydeHHbIH u3 rpada G, 3aMEeHOIl BcexX ero
OpPUEHTUPOBAHHBIX peOep HA HEOPUEHTUPOBAHHBIE.



Tabnuua 4.1

No BapuanTa G G2

KpaTKOE ONMUCAHUEC U PETIAMEHT BBINMMOJTHCHUS
HpaKTI/ILIGCKI/Ie 3alaHUA BBIIOJHAIOTCA CTYACHTAMHU II0 BapHaHTaAM W MNPUKPCIUIAIOTCA B
CHCTCMC «POCI[I/ICTaHT».

Kpurtepun ouenkm:
- 3a4TeHO - BepHOe pemieHrue He Menee 70% 3a1ad Kaxa0ro U3 MPaKTUIECKUX 3a/IaHU;
- HEe 3a4TeHO - BepHoe pemieHue MeHee 70% 3amad XoTs ObI OTHOTO U3 MPAKTUYECKUX
3aJJaHUM.

7.2.2. TecT MTOroBLIN MO0 KYpCY «JIMCKPETHAS MATEMATHKA)
(HauMeHo8aHUe OYEHOUHO20 CPedCmBa)

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

Moayas I. MuoxkectBa. CoorBercTBUsl. OTHOILIEHUS

1. TIlycts A u B muoxectBa. 3anucey A € B, B € A o3Hauaet
O MHOXECTBO A 4ABJISETCS CTPOTMM MOJMHOKECTBOM MHOXecTBa B, koTopoe sBisgeTcs
HCTUHHBIM ITOJMHOKECTBO MHOXKECTBA A
MHOKecTBa A 1 B sBIIsIIOTCST OECKOHEYHBIMU
MHOKeCcTBa A 1 B SBISIOTCS KOHEUHBIMU
MHO€eCTBa A U B He ABISIOTCS yCTHIMU
MHOkecTBa A u B paBHBI

O O O O

2. HYCTL A - HCIMYCTOC MHOXCECTBO BCCX YUYCHHUKOB IIKOJIBI, B - MHOXECTBO YUCHUKOB IIATBIX
KJIacCOB 3TOM miKoJibl, C - MHOXECTBO YUYEHHUKOB CEIbMBIX KJIACCOB 3TOM MIKOJBI. Torma
JIOKHBIM SBJISICTCS YTBCPIKACHHUC

Bc A

BuCcA

B\CcA

(BACMNA=D
AcBu Q)

O O O O O

3. CBOHCTBOM KOMMYTAaTHBHOCTH HE 00JIaJaeT OIepalys:
Pa3HOCTh MHOXKECTB

00BeAMHEHNE MHOKECTB

nepeceyeHrue MHOKECTB

CUMMETpPUYECKasi Pa3HOCTh MHOYKECTB

O O O O



4. CBOWCTBOM KOMMYTaTUBHOCTH 00JIaJjaeT onepanus
O pasHocTh MHOKECTB
O oObenuHEeHE MHOKECTB
O mepecevenne MHOKECTB
O cummeTpuueckasi pa3HOCT MHOYKECTB

5. AcconuaTuBHOH HE SIBIISIETCS Onepanus
00BEIMHEHNE MHOKECTB

JCJIICHUEC YUCCIT

YMHOXEHHE 1pobeit

nepeceyeHrue MHOXKECTB

6. Jano coorBerctBue ['=(X, Y, G), rne X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2),
(e,1)}. " obmamaer cBoMiCcTBaMH:
O Bcroay onpeneaeHHOCTh
O dyHKIMOHATEHOCTH
O cropsexkTuBHOCTH
O uabeKTUBHOCTD

7. JHano cootBerctBHe [ =(X, Y, G), rme X={a, b, c,d}, Y={1, 2, 3,4}, G={(a,4), (b,3), (c,2), (d,1)}.
I" o6mamaer cBolicTBaMu:
O Bcroay onpeneaeHHOCTh
O ¢pyHkIMOHATBHOCTH
O cropbekTUBHOCTH
[0 uHbEKTUBHOCTH

8. Hano cootBerctBue [=(X, Y, G), rme X={MHOrowieHsl 2 cTEeNeH! OT OJAHON MEPEMEHHOIl C
nercTBUTENbHBIMU KO3 dummentamu}, Y=R, G={(MHorowreH, ero xopenb)}. I' obnamaer
CBOWCTBaMH:

BCIOZYy OIIPENIEIIEHHOCTh

(GYHKIIMOHATBLHOCTh

CIOPBEKTHUBHOCTD

UHBEKTUBHOCTh

9. Hano cootBerctBue ['=(X, Y, G), rae X={MHOXECTBO KPyroB Ha MIIOCKOCTH }, Y={MHOKeCTBO
Touek miockoctu }, G={(kpyr, ero neHrp) }. [’ obiagaeT cBolicTBaMHU:
O Bcroxy onpeneneHHOCTh
O ¢pyHKIIMOHATBHOCTD
O cropsexkTuBHOCTH
0 uebEeKTUBHOCTH

10. OtHomenue @ Ha A, rae A- MHOXKECTBO CTYJIeHTOB TI'Y, X ¢ y <> X 1 y y4aTcs Ha OJTHOM Kypce,
o0nasaer CBOMCTBAMHU:
O pednexcuBHOCTH
O antupedekcuBHOCTH
O cummerpuuHOCTH
O aHTHCMMMETPHUYHOCTD
O tpaH3uTHBHOCTH

11. OtHomenue ¢ Ha A, tne A= P(U), U — MHOXXecTBO ToYek miockoctd, A @ B < A N B =1,
o0agaeT CBOMCTBOM
o pedIeKCUBHOCTD



AHTUPE(PIIEKCUBHOCTh
CUMMETPHUYHOCTD
AHTHCUMMETPUYHOCTh
TPaH3UTHBHOCTb

0O O O O

Mopnyas I1. KomOunaTopuka

12. JIoXHBIM SIBJISIETCS YTBEPKICHHUE
o Cp+CL+Ci +--+CL=12°

Ck=ck  +ci]

Ci=Ci+C;

ci=c3

c = nin—1)

O

B oka

-
i

O

13. JIo>KHBIM SIBIISIETCS YTBEPKACHHUE
o Cl—CL+Ci—+(-1)"Ch=0

Ch=ck ,+Ciry

ci=ci+ci

c=c;

ci = n(n-1)

-
2

O O O O

14. BepubiMu popmynamu st ONHOMHATBHBIX KO (HHUIIMEHTOB SBISIOTCS:

O c=c
Cg - n(n—1)

o — -

[ Ci=Ciu+Cid

O Ci=c™*

O] cl—cl+Ci—4cCt=0
15. BepubiMu ¢opMynaMu Aisi OMHOMUATBHBIX KOA()(DUIIMEHTOB SIBISIFOTCS:

O ¢ =¢

g G-

O G=1

O ck=crk

O ct—cl+ci—--4+cCct=0

16. BepubiMu GpopMynaMu i OMHOMHUATBHBIX KOA()(DUIIMEHTOB SIBIISIFOTCS:
=1

2 _ nln-1)
nT g

O
O
O C=¢Ci,+citi
O

cl-cl+ci—-+ci=0

17. KomMOMHATOPHBII aHANIN3 3aHUMAETCS N3y4YEHUEM

E: a cee a o
- a,} U UX CBOJCTB;

E:{al’“"an}

O OOBEKTOB M3 KOHEYHOIO MHOXKECTBA

O DBJEMCHTOB M3 KOHCYHOI'O MHOKECTBa Hn ux CBOﬁCTB;

E:{al?""a,"'} -
O 0OBEKTOB U3 OECKOHEUYHOI'O MHOKECTBA n U UX CBOWCTB;

E={a,-a,- y
O DJEMEHTOB M3 OECKOHEYHOTO MHOYXKECTBA { P2 } U UX CBOWCTB.



E:{ala""an}

18. Ilycts . Pasmewmennem snementos u3 £ no ¥ nassisaercs

yYnopsaao4€HHOC MHOKCCTBO U3 k 9JICMCHTOB, IMPUHAJICIKAIIUX E;

@)
O HCYNOPAAOYCHHOC MHOXKCCTBO M3 k 9JICMCHTOB, ITPUHAAJICIKAIIIUX E )
O  YHOPAAOYCHHOC MHOXKCECTBO U3 IIPOU3BOJIBHBIX k SJICMCHTOB,

©)

HEYNIOPAAOUYCHHOC MHOXCECTBO M3 ITPOMU3BOJIbHBIX k DJICMCHTOB.

19. TlepecTaHOBKHM — 3TO YaCTHBIN Cly4yal
O pa3MelleHul 3JIEMEHTOB U3 E no k, xorma k=1,
o coueranmii anementoB u3 £ mo K, xorma k=1,
O TEepeMElICHHI 3JIEMEHTOB U3 E 1ok, xorma k=n.

E:{ala""an}

20. Ilycts . Couerannem snementos n3 £ no ¥ nassisaeres

HEYNIOPAOOUYCHHOC IMMOAMHOXKECTBO U3 k QJICMCHTOB, IMPUHAJICKAIIUX E,

@)
O YyHopsa0o4YCHHOC IMMOJMHOXKCCTBO M3 k 9JICMCHTOB, IMPUHAJJICIKAIINX E N
O HCYNOPAAOYCHHOC ITOAMHOXECTBO U3 k JJICMCHTOB,

@)

YHOOpAAOUYCHHOC MMOAMHOXECTBO U3 k OJICMCHTOB.

21. Iycte E=la,0,a,} u k=2 Coueranmsvu u3 £ 10 2 6ynyr ...

{a,, a,} {a,a} {0y, a3},

o {alﬁaz}’ {01,613} {612,%}’ {aZ’al};

2

{al,az}’{ala%} {a2>a3} {613,611}

2 2 9

ta, a9 (a0}

22. CKOJBKUMU CIIOCOOAMH MOYKHO COCTaBUTh PACIHUCAHUE OJHOTO yU4eOHOTO JTHS U3 5 pa3iIMdHbIX
YPOKOB?

30

100

120

5

O O O O

23. B 9«b» xmacce 32 ywamuxcs. CKOJIBKUMH CIIOCOOaMH MOKHO c(hopMupoBaTh KOMaHIy u3 4
YeJIOBEK JUIS y4acTHsl B MAaTeMaTH4ecKol oauMmnuaze?

128

35960

36

46788

O O O O

24. CKOJBKO CYyIIECTBYET Pa3IMUHBIX JIBY3HAYHBIX YHCEIN, B 3AITUCH KOTOPHIX MOXKHO UCIIOJIB30BaTh
mudpst 1, 2, 3,4, 5, 6, eciiu UQPPHI B UACIIE TOJKHBI OBITH Pa3IMIHBIMU?
10
60
20
30

O O O O



25. CKOJBKO pa3IUYHBIX MATU3HAYHBIX YHCET MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 57

@)
@)
©)
@)

100
30
5
120

26. Mmerorcs noMU0pEL, Oryplbl, TyK. CKOJIBKO pa3IMYHBIX CaJlaTOB MOXHO IPUTOTOBUTH, €CIIU B

0O O O O

KaXJbIi cayiaT TOKHO BXOAUTH 2 pa3IMYHbIX BUAA OBOIICH?
3

6
2
1

27. Oung pemwia nociaTh OATh Pa3HbIX MMO3PABUTENBHBIX OTKPBITOK MATH nogpyraMm. CKoIbKuMu

0O O O O

crocobaMu OHa MOJKET 3TO CJeaaTh?
25

120

10

5

28. IlaTh roHOIICH U TP ACBYIIKH — KyIWIH 8 OMJIETOB B KHHOTEATpP (MECTa B OJHOM DSy, UIYT

0O O O O

HOI[pH,Z[). CKOHBKI/IMI/I CHOCOGaMI/I OHHU MOI‘yT paSMeCTI/ITLCH, cClin ,Z[eByH_IKI/I XOTAT CHUACTH
00s3aTeNnpHO BMecTe?

15

126

720

4320

29. lllectn urpokam KOMaH/IbI HaJIO pa3aaTh Maiiku ¢ Homepamu oT 1 10 6. CKOJIBKUMU CITOcoOaMu

O O O O

9TO MOXKHO cleaTh?
36

120

4220

720

30. Ha xHWXHYIO HOJKY HaJO0 MOCTAaBUTh 7 KHMT, U3 KOTOPbIX 3 — ofHOro aBropa. CKOJbKUMU

O
O
O
O

CIOCOOaMU 3TO MOXKHO CJIeNaTh, €CIIM KHUTU OHOTO aBTOPA JIOJDKHBI CTOSITh BMecTe?
6

720

24

144

31. Ckonbkumu crnoco0aMyu MOXKHO pa3eauTh 5 pPA3IMYHBIX KapaHIalle Mexay IByMs

O O O O

32.

IIKOJIBHUKAMH TaK, YTOOBI Y KaXKJI0T0 ObLT XOTS Obl OIMH KapaHaam?
28
30
32
34

Moayas I11. Byaesbl pyHKkuun

P,

n
2, 3aBUCAIIHNX OT

Yucno P2(M peex byHKIMH 13 MIEPEMEHHBIX



0 O O 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.

e x
71 paBHO ...

KonudecTBo Bcex BO3MOXKHBIX OyieBbIX pyHKIMi y=f(a,b) paBHO

Ecnu 6yneBa ¢ynkuus f(x1,..., Xn) COAEpKUT 3 GUKTUBHBIEC IEPEMEHHBIE, TO OHA (PAaKTUUECKU
3aBHUCUT OT NEPpCMCHHBIX.

OKBHUBAJICHTHOCTD OYJEBBIX (hOpMYJT 0003HAUAETCS 3HAKOM

~

u

[l

KonunuecTBo Bcex BO3MOXKHBIX OyJeBbIX GyHKIHI f(X1,..., Xn) paBHO
n
2",
n

n -

9

n!.

b

22"

dynxkuus &)= ZAY 2 ppunuvaer snavenns:
01110110
00011100
01110111
00000001
01000011

Oynxima XV ¥ 7 7Y npuauMaet 3HAUCHUS:
01110110
00011100
01110111
00000001
01000011

Tabnuna dynkuuu h(x,y)= fi(x, f2(x,x,y),y), sBastouieiics cynepnosunueit ¢pynkuuit fi u f2,
ecau f1=(1001 0111), ££=(0110 1011)

1111

1011

1101

0001

1100

Tabnuna pynkuuu h(x,y)= fi(x, f2(y,x,y),x), sastouieiics cynepnosunueit ¢pynkuuit fi u f2,
eciu f1=(1001 0111), ££=(0110 1011)
1111



0O O O O

41.

O O O O O O

42.

O O O O O O

43.

0O O O 0O

44,

O O O OO0

45.

46.

47.

48.
O

1011
1101
0001
1100

OukTUBHBIME TTepeMeHHbIMU 1 hyHKInA f(X,y,2)=(1011 1011) sBastorcs
X

y
z

X,y
X, Z
Y,z

OukTUBHBIME TTepeMeHHbIMU T8 GyHKInA f(X,y,2)=(0111 0111) sBastores
X

y
z

X,y
X, Z

Y,z

@opmyma VEVXZV VIV YV Znpeo6pazoBbiBacTcs B SKBHBAICHTHYIO €M, HO He

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

XyzVzZIVYVXYZVXVYVZ

dopmyna mpeoOpa3oBhIBACTCS B SKBUBAJIEHTHYIO €H, HO HE

COACPIKAIIYHO q)HKTI/IBHBIX NECPpCMCHHBIX:
vz

KonuyecTBo anmemeHTapHBIX KOHBIOHKIMH, BXomamux B CAH® dynkumn f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

KonmuecTBo snemeHTapHbIX KOHBIOHKIMMA, BXoasammx B CIAH® dyskmun f(x,y,zt)=( 1100
01101111 0111) paBHo:

DneMeHTapHble TU3bIOHKINH, BXo e B CKH® dynkmum f(x,y,z)=(0101 1000):
XVyVz

EVFVE

XVYVz

xVyVz

xVyVzZ

DnemeHTapHbIe Tu3bIOHKINH, BXosre B CKH® ¢pynkmum f(x,y,z)=(0101 0110):

XVyVvz



O
O

O
O

49.

O O O O O

50.

0O O O O O

51.

52.

53.

54.

55.

OO o000y

O ooog

IVFVE
XVyVz
XVyvz

XVyVVE

[TonmmaoMm XKerankuna pynkuu f(x,y,z)=(0101 1001) umeer Bux
xPzPxy

1PxPzPxy

yPxzPyzPxyz

1PzPxyPxzDxyz

x@yDzDyz

[Tonunom XKerankuna Gpynkuuu f(x,y,z)=( 1010 0111) umeet Bua
xPzPxy

1DxPzDxy

yPxzPyzPxyz

1PzPxyPxzPxyz

xDyDzDyz

Hoonpenenuts pyukuuto f(x,y,z)=( -10- 1---) Tak, uTodsI f € M (3anumuTe Bce
HEJIOCTAIONIME 3HAYCHHUS TI0 TIOPSIIKY 0€3 3aIsAThIX U POOesioB)

Hoonpenenuts pyukuuto f(x,y,z)=( ---0 1---) Tak, utodsl f € M (3anumuTe Bce
HEJIOCTAIONIME 3HAYCHHUS TI0 TIOPSIIKY 0€3 3aIsAThIX U POOEsoB)

Hoonpenenuts pyukuuto f(x,y,z)=( ---1 -010) Tak, utoOsI f € S (3anUIIKUTE BCE
HE/IOCTAIOIIE 3HAaYCHHUS TI0 TIOPSIIKY 03 3aIsiThIX U IpoOesoB)

Hoomnpenenuts pynknuto f(x,y,z)=( 0-10 --0-) Tak, 4To0sI f € S (3anmumuTe Bce
HE/IOCTAIOIIHe 3HAaYCHHUS TI0 TIOPSIIKY 0€3 3aIsThIX U IpoOesoB)

Hoomnpenenuts pynknuto g(x,y,z)=( -10- -0-0) Tak, 4T00b1 g € L (3anummuTe Bce
HEJOCTAIONINE 3HAYCHUS 110 MOPSIKY 0€3 3aIsThIX U MPOOEIOB)

Hoomnpenenuts pynkmuo g(X,y,z)=( 1--0 -1-1) Tak, urobs g € L (3anmumure Bce
HEJOCTAIONINE 3HAYCHUS T10 MOPSIKY 0€3 3aIsThIX U MPOOEIOB)

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

MOHOTOHHOH

CaMOJBOMCTBEHHON

o T
¢dyHKumei u3 kmacca 0

¢dbyHKuMeln u3 kiacca !

Jns dynkuuu f(x,y,z)=( 1010 0111), onpenenuTs, ABIAsETCS JIM OHA!
JIMHEWHOHN

MOHOTOHHOU

CaMOJIBOMCTBEHHOM

. T
dbyHKIIMEH U3 KIacca -~ 0



O

o T
¢dyHKuMeH U3 kiacca !

Cucremsl QYHKIIHH, SBISTIONTAECS TTOJTHBIMU:
{V, A}

{': /\}

{-. v}

{-, @]

{'a v, /\}

ODoooog

CucteMbl (pyHKIMIH, SBISIOIMECS HEOTHBIMU:
Vs A

- A}

{- V3

{- @]

1= Vo A

ooooog

Moayas IV. Teopus rpados

61. Marpuueii CMEXKHOCTHU
1 (2 (3 |4
1|1 1 0 0]
210 (0 (0 |0
3|0 (0 (1 |0
4 10 1 1 0]

3a/aH rpad

a — b C d E
1 2 1 2 1 2 1 2 1 2

0O O O O O
o o 6 o W

62. MapuipyT, B KOTOPOM Hayajao ¥ KOHEIl COBNAAal0T Ha3bIBACTCS:
MPOCTOM LEMbIO

LETbI0

OUKIIMYECKUM MapIIpyTOM

O O O O

IIyTeEM

63. Ilukn, comepkamuii Bce pedpa rpada Ha3pIBaeTCs
o »iepoB rpad



64.

O O O O

65.

O O O O

66.

O O O O

LUK
SUJIEpOBA LIETIb
SUJIEPOB LUK

I'pad, KOoTOPBIit MOXKET OBITH N300pa’keH Ha TUNIOCKOCTH TaK, YTO BCE TIEpECEUSHHs pedep
SIBJISIFOTCS] €70 BEPIIMHAMU:

TUIOCKUIA Tpad
JIepeBO

aec

HOJIHBIHN rpad

Ecnm mHOXECcTBO BepiuH rpada KOHEUHO, TO Tpad Ha3bIBACTCA:
UKITHYECKIM

B3BCHICHHBIM

KOHCYHBIM

oprpadom

B HeopueHTHpOBaHHOM rpade ToCIIeI0BaTEIEHOCTE pedep, B KOTOPOH JIBa COCEIHHUX pedpa
MMEIOT OOIIYIO BEPIIMHY Ha3bIBACTCS:

IIPOCTOM LEMNbIO

1191370

UUKINYECKUM MapIIPyTOM
MapLIPyTOM

7.2.3. 3aganud 151 OlleHKH chOpMHUPOBAHHOCTH KOMIIETEHIINH
(HauMeHOBaHUe OYEHOUHO20 CPedCmBa)

OIIK-1 Cnnoco0eH NpUMEHATDL eCTECTBEHHOHAYVYHLIE H 00IeHHKeHEePHBIE 3HAHHUS,
METOAbI MATEMATHYECKOI'0 AHAJINU3A M MOACJIHPOBAHUA, TEOPETHYECKOIr0 U

IKCHICPUMEHTAJBHOIO HCCJICI0OBAHUSA B npogbeccnona.nbnoﬁ ACATECJIbHOCTH
(KOO U HAUMEHOBAHUEe KOMNEemeHYUlU)

OM 3akpsITOro THNA

3aganue 1
Bri0epuTe HECKOBKO TIPABHIILHBIX BAPHAHTOB OTBETA.

yKa)I(I/ITC, KakKue Hn3 IMNPUBCACHHBIX TCOPCTUKO-MHOXKCCTBCHHBIX onepam/n?l 06naz(a}0T

CBOMCTBOM KOMMYTAaTHUBHOCTH.

a) pa3HOCTh

0) oObeTMHECHUE

B) MepeceveHne

I') CHMMETpHYECcKas pa3HOCTb
[IpaBunbHEIH OTBET: O, B, T.

3ananue 2
Bribepure oiH MpaBUIIBHBIN BAPHAHT OTBETA.

YkaxxuTe, Kakoe U3 3aJIaHHBIX MHOXKECTB COBITajaeT co MHOKecTBoM C, ecmu A = {1;2;3}; B

=1{2:3;4;}; C= {4}.

a) BA

6) AB
B) AUB



r) ANB

[IpaBUIIBHBIN OTBET: a.

3aganue 3

BriGepute ouH paBUIIBLHBIN BAPUAHT OTBETA.

HexapTtoBo npousseneHne MHOXKecTB A = {1;2} u B = {2;3} umeer Bug
a) {(2:1):(2:2);(3;1):(3;2)}

6) {(1;2);(1;1)5(2:1)5(2;2) }

B) {(152):(1;3)5(2;2)5(2;3)}

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

[IpaBuibHBIN OTBET: B.

3amanue 4

Bribepure ouH MpaBUILHBIN BapHAHT OTBETA.

CummMeTpHueckasi pa3HOCTh MHOKECTB A U B coBIamaeT co MHOKECTBOM
a) {Xx: X EAuxE€ B}

0) {x: X EA wu x € B}

B) {X: X EAux ¢ B}

r) {x: xEAux ¢ B}U{x: X €A u x € B}

[IpaBuibHBIN OTBET: T.

3aganue 5

Bri0epuTe HECKOIBKO TIPABHIILHBIX BAPHAHTOB OTBETA.

YkaxwuTte, KakuMu cBoiicTBamu oosanaet coorBerctBue I'= (X, Y, G), rne X={a, b, c}, Y={1,
2,3}, G={(a,1), (a,3), (b,2), (c,3)}.

a) BCIOAY OTpEAeNeHHOCTh

0) QyHKIIMOHAILHOCTH

B) CIOPBbEKTUBHOCTh

I') UHBEKTUBHOCTb

[IpaBunbHBIN OTBET: a, B.

3agaHue 6

Br10epuTe HECKOIBKO TIPABHIILHBIX BAPHAHTOB OTBETA.

Ykaxurte, KakuMu cBoiicTBamu oOmanaer coorBerctBre I = (X, Y, G), rae X — MHOXKECTBO
OKPY>KHOCTEH Ha TUIOCKOCTH, Y — MHOKECTBO 1ebIX yrces, G={(0Kpy>KHOCThb, €€ JIJTUHA)}.

a) BCIOAY OTPEAeNEHHOCTh

0) QyHKIIMOHAILHOCTH

B) CIOPBbEKTUBHOCTh

I') UHBEKTUBHOCTb

[IpaBunbHbIN OTBET: a, 0.

3aganue 7

Bribepure o1H MpaBUIILHBIN BAPHAHT OTBETA.

YkaxuTte, KaKUM CBOMCTBOM oOmamaeT oTtHomeHue @ Ha A, rne A= P(U), U — MHOXecTBO
ToYeK mockoct, A ¢ B < A N B =J.

a) pedIeKCUBHOCTh

0) anTupeICKCUBHOCTh

B) CHMMETPUYHOCTb

') aHTUCUMMETPUYHOCTh

1) TPAaH3UTUBHOCTb

[IpaBUIIBHBIN OTBET: B.

3amanue 8



Bribepure o uH MpaBUILHBIN BApHAHT OTBETA.

MomHOCTh MHOKECTBA BCEX MOAMHOKECTB JAHHOIO MHOKECTBA, HUMEIOIIETO N 3JIEMEHTOB,
paBHa

a) 2"

0) n!

B) n"

r) nn—l

[IpaBunbHBIN OTBET: a.

3amanue 9

Bribepure ouH MpaBUILHBIN BApHAHT OTBETA.

VYKaXuTe, CKOJIBKO Pa3IMUHbIX JIBY3HAYHBIX YHCEJI MOXKHO 3aIiCcaTh ¢ MOMOIIbIo mudp 1, 2,
3,4, 5, 6, ecnu uudpsl B YUCIIC HE TOJDKHBI TOBTOPSTHCS.

a) 10

0) 60

B) 20

r) 30

[IpaBUIIBHBIN OTBET: T.

3ananue 10

BriGepute ouH paBUIILHBIN BApUAHT OTBETA.

VYkaxure, CKOJBKUMH crocodamu rpymnmy U3 17 ydammxcs MOXHO pas[eiuTh Ha 2
MOATPYMITBI TAaK, YTOOBI B OJTHOM M3 HUX OBLIO 5 YeNOBeK, a B Ipyroi — 12.

a) 60

0) 85

B) 6188

r) 6185

[IpaBHUIIBHBIN OTBET: B.
OM oTKpbITOrO THIIA

3amanue 11

Janbsl yHuBepcanbHoe MHOxkecTBo U={1,2,3,4,5,6,7} u B HeM noamMHo)kecTBa A={x| x< 5},
B={2,4,5,6}. Haiinute MHOecTBO A U B.

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

3ananue 12
Vkazars MoImHOCTE MHOXecTBa A U B, eciu |A| = 10, |B| = 7,|ANn B| = 3.
[IpaBuibHbI OTBET: 14.

3amanue 13
Haiigure maoxkectBo AAB, eciu A = {1,2}, B = {3,4,5}.
[IpaBunsHbIi oTBeET: {1, 2, 3,4, 5}.

3amanue 14

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

IIpaBUIIBHBIN OTBET: SIBJISAETCS.

3ananue 15
Asnserca mu cootBerctBue [=(X, Y, G), tne X={a, b, c, d}, Y={I, 2, 3}, G={(a,1), (b,1),
(c,3), (b,2)} pyHKUIHOHATHHBIM?



IIpaBUIIBHBIN OTBET: HE SIBISAETCH.

3ananue 16

Asnserca mu coorBercTBUe ['=(X, Y, G), rne X={MHOXeCTBO KPyroB Ha IUIOCKOCTH},
Y={MHo>ecTBO TO4eK MmI0cKocTh }, G={(Kpyr, €ro HeHTp) } CIOPHEKTUBHHIM?

[IpaBuiabHBIN OTBET: SIBIAETCS.

3amanue 17

Sensercsa mu cootserctre I'=(X, Y, G), rme X=(0, +o0), Y=[-1, 1], G={(X, y): x<y*} Bcroay
OTIPEICTICHHBIM?

[IpaBuibHBINA OTBET: HE SABIIAECTC.

3aganue 18

BepHo 51, uTo OoTHOIIEHKE @ HA A, T A - MHOXECTBO OKPYKHOCTEN Ha IJIOCKOCTH, X @ Y
<X Kacaercs y, 00J1aaeT CBOMCTBOM pehIeKCUBHOCTH?

[IpaBUIIBHBIN OTBET: HEBEPHO.

3ananue 19

Bepno nu, uTo oTHOMIEHHE @ HA A, TJIe A — MHOXXECTBO IMPSMBIX B IPOCTPAHCTBE, X (P Y <>X
U Y UIMEIOT XOTsI OBl OJTHY OOIIYIO TOUKY, 00JIaZjaeT CBOWCTBOM CUMMETPUYHOCTH?

[IpaBuibHBIN OTBET: BEPHO.

3amanue 20

BepHo nu, uTo OTHOIIEHHE @ Ha A, rae A= R, x ¢ y <>x? + y2 = 1, obnagaer cBOMCTBOM
TPAaH3UTUBHOCTH?

[IpaBuibHBINA OTBET: HEBEPHO.

3aganue 21

3anummure, CKOJIBKO PAa3TUYHBIX MIOJAMHOKECTB U3 TPEX SJIEMEHTOB UMEeT MHOXKecTBO A={1,
2,3,4,5}?

[IpaBunbHsblii oTBeT: 10.

3ananue 22

B ¢yr6onbHO# KomMaHne 11 yenoBek. HeoOxomumo BIOpaTh KamuTaHa U €r0 3aMECTHUTEIS.
CKOJIBKUMH CITOCOOaMH 3TO MOKHO C/CNIaTh?

[IpaBunehsbIit otBeT: 110.

3aganue 23

[Ipu onpoce 13 yenoBek, Kakblii U3 KOTOPBIX 3HAET MO KpaiHEH Mepe OJUH MHOCTPaHHBIN
SI3BIK, BBISCHMIOCH, YTO 10 YeJoBEK 3HAIOT aHTIMHCKHH A3BIK, 7 — HEMEIKUHM, 6 — UCIIAHCKUH, 5 —
AHTJIMIUCKUNM U HEMCUKUM, 4 — aHTTIMHCKUN M UCIAHCKUM, 3 — HEMEUKUH U ucnaHcKui. CKOJIBKO
YEJIOBEK 3HAIOT BCE TPH SI3bIKa?

[IpaBunbHBIN OTBET: 2.

3amanue 24

CKONbKMMHU cTOcO0aMU MOXKHO pPa3feNuTh 5 pa3inyHbIX KapaHJaled MeXIy AByMs
IIKOJIbHUKAMH TaK, YTOOBI y KaXA0T0 ObUT XOTs OBl OJIMH KapaH i ?

[IpaBunpHeIi oTBET: 30.

3aganue 25



W3 xononel B 36 kapT Hayraja 6e3 BO3BpallleHHsI BRIHUMAIOT 110 OHOI KapTe 3 pa3a. CKOIbKO
CYLIECTBYET Pa3JIMUHBIX CIIOCOOOB MOJIyUEHHsI TPEX KapT, CPEAN KOTOPBIX Ha MEPBBIX JBYX MECTaxX —
OyOHBI, a Ha TPETHEM — MUKH?

[IpaBunbHbIN OTBET: 648.

3amanue 26

CKOJBKO CYIIECTBYET PA3IMUHBIX MSITU3HAYHBIX YHUCEN, KOTOPBIE HAUMHAIOTCS POt «2» u
3aKaHYUBAIOTCS IUPPOH «4», ecau ucoib3yroTes udps 1, 2, 3, 4, 5?

[IpaBunbHbIi oTBET: 125.

3aganue 27

CKOJIBKUMH CTIOCOOaMHU MOYKHO TTEPECTAaBUTh OYKBBI CIIOBA «TIEPEMET) TaK, YTOOBI TPH OyKBBI
«e» He UM noapsia’?

[IpaBunbHeIi oTBET: 720.

3amanue 28

YKaKHTe KONMUECTBO HyJICBbIX 3HAUCHHH 6yi1eBoii Gyrkun & ~¥)TEVY)

[IpaBunbHbIN OTBET: 4.

3aganue 29
YKaXkuTe KOJIMYECTBO HAOOPOB 3HAYCHHI MEPEMEHHBIX, Ha KOTOPHIX OyjeBa (GyHKIUA

&[N+ —zax) NpUHUMAET 3HaueHHe 1.
[IpaBunbHebIi OTBET: 1.

3aganue 30

3anummuTe BEKTOP-CTPOKY 3HaueHWi OyneBoi ¢ynkumu h(x, y) = fi(x, f2(y, X, y), X),
sBIstoIeics cynepnosunueit pynkuuit f1 u f2, ecamn fi=(1001 0111), £=(0110 1011).

[TpaBunbHerit oteT: (1011).

3ananue 31
VYkaxure GUKTUBHbIE TepeMeHHbIe 111 OyneBoi ¢pynkuuu f(X,y,z)=(1011 1011).
[IpaBHUIBHBIN OTBET: X.

3ananue 32
VYkaxure cyliecTBEHHbIE TepeMeHHbIe 17 OyneBoi ¢pynkuuu f(x,y,z)=(1111 0101).
[IpaBHUIBHBIN OTBET: X, Z.

3amanue 33

YKaXuTe KOJIMYECTBO OJIIEMEHTapHBIX KOHBIOHKIWH, Bxomaumx B CHH® Qyskumm
f(x,y,z)=( 1001 0111).

[IpaBunbHBIN OTBET: 5.

3ananue 34
VYKaxuTe KOJUYECTBO OJJIEMEHTAPHBIX AW3bIOHKIMN, BXoasmmx B CKH® ¢ynkuun
f(x,y,z)=(0101 1000).

[IpaBunbHBIN OTBET: 5.
3ananue 35
Bxomut mu B CKH® ¢ynkiuu f(x,y,z)=(01010110) snementapHas AU3BIOHKIUA XVYyVZ?

[IpaBUIBHBIN OTBET: BXONUT.

3anaunne 36



Bxomut 1 B CIH® ¢pynkumu f(x,y,z)=(11010100) snemenTapHas KOHbIOHKIUS XyZ?
[IpaBuibHBIN OTBET: HE BXOAMT.

3amanue 37

Hoonpenenure pynknuio f(x,y,z)=( -0-01---) Tak, 9T00BI OHa CTa7Ta MOHOTOHHOMH (3aMUIITUTE
BCE HEJIOCTAIONINE 3HAYCHUS 10 TIOPAJIKY 0€3 3amsAThIX U TPOOETIOB).

IIpaBunbHsbiii otBeT: 00111.

3ananue 38

HNoompeaenmure dynkuuo  f(x,y,z)=(-1-0-1-0) Tak, yToOB OHa cTaja CaMOJIBONMCTBEHHOU
(3anuIuTe BCE HEIOCTAIOIINE 3HAYSHHUS 110 TIOPSAKY 0€3 3amsThIX U IPOOEIIOB).

[TpaBunbHeii oTBeT: 1010.

3amanue 39

Hoomnpenenure GyHkuuio g(x,y,z)=(-10--0-0) tak, uroObpl OHa cTana JMHEHHOHN (3aNMUIINTE
BCE HEJIOCTAIONIUE 3HAYCHUS 10 TIOPAJIKY 0€3 3amsAThIX U TPOOETIOB).

[IpaBunbubi otBeT: 0111.

3ananue 40
3anuImTe MaTPUIly CMEXHOCTH H300paKEHHOTO Ha PUCYHKE rpada.
1 P
4 3

[IpaBuibHBIN OTBET:

_ o O R
[ =
coc oo

oSO O

3ananue 41
Kak B rpade Ha3pIBaeTCsi MapuIpyT, B KOTOPOM HadajlbHasi 1 KOHEYHAsl BEPILIMHBI COBIIAAAI0T?
[IpaBUIBHBIN OTBET: HUKINYECKUA MApLIPYT.

3ananue 42
Kaxk Ha3piBaeTcs UK, comepxaiuii Bce pedpa rpada?
IIpaBUIBHBIN OTBET: UJIEPOB LIUKIL.

3aganue 43

Kaxk naspiBaercs rpad, KOTOpBI MOKET ObITh H300paXKeH Ha IMITIOCKOCTH TaK, YTOOBI OOIITUMU
TOYKaMH €ro pebep SBISITUCH TOIBKO BEPIIUHBI?

[IpaBUIIBEHBIN OTBET: TUTAHAPHBIN Tpad.

3amanue 44
Kak HazpIBaeTcst CBI3HBIM HEOPUEHTHUPOBAHHBIN Ipad, HE COACPKALIIMI IUKIOB?
[IpaBuibHBIN OTBET: IEPEBO.

3amanue 45
Kak B rpade Ha3piBaeTCS MapuipyT, B KOTOPOM HET MOBTOPSIOMIUXCS pedep?
[IpaBuiIbHBIN OTBET: LIEMb.



3aganue 46
Kaxk Ha3pIBaeTCsi HECBA3HBIM HEOPUEHTUPOBAHHBIN I'pad, HE COAEPIKAMNN TUKIOB?
IIpaBUIIBHBIN OTBET: JIEC.

3aganue 47
Kak Ha3pIBaeTcs rpad, pebpaM KOTOPOro MOCTABIEHbI B COOTBETCTBUE YHCIIOBbIC 3HAUECHUS?
[IpaBUIBHBIN OTBET: B3BEIIECHHBIH rpad.

3aganue 48
Kak Ha3pIBaeTcs BeplIMHa rpada, He HHIUAEHTHAsI HU OJHOMY pebpy?
IIpaBUIBHBIN OTBET: U30JIMPOBAHHAS BEPIINHA.

3aganue 49
3anummTe KoJIu4decTBO pedep nmosHoro rpada ¢ 20 BepmrHaMH.
[IpaBunbHsblii oTBeT: 190.

3ananue 50

Kaxk Ha3bpiBaeTCs HEOpUEHTHPOBAHHBIN Tpad Oe3 meTenb U KpaTHBIX pedep, B KOTOPOM BCe
BCPIIHWHBI UMCIOT OJIHY U TY K€ CTeNeHL?

[IpaBUNBHBIN OTBET: peryJIApHBI rpad.



7.3. OneHo4Hble cpeacTBa JAJs NPOMEKYTOYHOH aTTeCTAIMH IO HTOraM OCBOCHUS

JAUCHHUIIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluun

Cemectp 1
Ne ni/nt Bonpocek! Kk dk3aMeHy

1  |MHoOkecTBa U Ollepaliiy HaJ HUMU.

2 |CaoiicTBa onepanuii 00beIMHEHNS U TIEPECCUCHHUS.

3 [[IpaBuna ne Moprasa.

4 |COOTBETCTBUS, X BUJIBI.

5 |Orobpaxenus. [Tpumepsl.

6 |[Onpenesnienne u npuMepbl CYETHBIX MHOYKECTB.

7  |CBoiicTBa CUETHBIX MHOXKECTB.

8 [OxBuBanenTHble MHOXECTBA. Teopema KanTopa-bepHiuteiina. MOIHOCTh MHOXKECTBA.

9 [MHuoxecTBa MOIIHOCTH KOHTHHYYMA. [IprMepsl.

10 [CpaBHEHHE MOIIIHOCTEH.

1 MoOIIHOCTh 00bEIMHEHHSI KOHEYHBIX MHOXKECTB (IIPABUIIO CIIOKEHUS). MOIIHOCTh
ekapToBa Mpou3BeaeHUs (TPABUIIO MPOU3BEICHMUS).

12 [OnpeneneHue u npruMepbl OWHAPHBIX OTHOIICHHIA.

13 [CBoiicTBa OMHAPHBIX OTHOIICHU.

14 [[TpuHIMO BKJIIOYEHHS U UCKJIIOYEHHUSI.

15 [|Yuciao nogMHOXKECTB KOHEYHOTO MHOXKECTBA.

16 [Yucno nepectaHOBOK 6€3 MOBTOPEHUH 3JIEMEHTOB KOHEYHOI'O MHOKECTBA.

17 |Yucio nepecTaHOBOK C TOBTOPEHUSIMH 3JIEMEHTOB KOHEUYHOTO MHOYKECTBA.

18 [Uucno pazmenieHnii 6€3 MOBTOPSHHIA.

19 [Yucno pazmMenieHuii ¢ TOBTOPSHHUSIMH.

20 [Yucno coueranuii 6€3 MOBTOPEHUM.

21 [Yucno coueranuii ¢ MOBTOPEHUSIMHU.

22 |bunom HproToHa.

23 [[lonmunomMuanbHas Gopmya.

24 |CoiicTBa GMHOMHAIBHBIX K03 PHLIMEHTOB.

25 [[Tonsitue OyneBoi hyHKIMH. DieMeHTapHbIe OyJIeBbl (DYHKITHH.

26 | Dopmybl, 1oahopMyIIbl. DKBUBAJICHTHOCTH (GOPMYIL

27 |CroiicTBa 31eMEHTAPHBIX OYIIEBBIX (DYHKIIHIA.

28 BoMCTBeHHBIC (DyHKIMH. [IpUHIINAIT TBOWCTBEHHOCTH.

29 JIH®, KHO.

30 [CAH®, CKHO®.

31 |Aaroputrm nepexona ot KH® k JIHD.

32 |Anroputm nepexona ot JJH® k KHO.

33 |Anropurm nepexonaa ot JIH® k C/ITHD.

34 |Anroputm nepexona or KH® k CKH®.

35 |Pa3nokenue OyseBBIX QYHKIHUII 110 TEPEMEHHBIM.

36 |[TynukoBasi, MUHUMalbHas U cokpanieHHas JIHO.

37 [[lonydenue cokpaménnoit JJH® uz CIHD.

38 [[lonydenne munnmanbHoM JIH® meronom KpaiiHa.

39 [lonyuenne munumanbHoi JIH® nocpencrBom kapt Kapho.

40 [[Tonyyenune munumanbHO KH® nocpeactsoM kapT KapHo.




Ne i/m

BOl'lpOCbI K 9K3aMEHY

41 [[loxnable cucteMbl. [IpuMepsl TOTHBIX CHCTEM.
49 3aMKHYTBIE KJTacChl OyJIeBBIX (PYHKIIUNA. 3aMKHYTOCTh KJIacCOB (yHKIIUN, coxpaHsromux 0,
1 GYHKIUHN, coXpaHsonmx 1.
43 |Knacc caMOIBOMCTBEHHBIX (DYHKIIHIL, €M0 3aMKHYTOCTb.
44  [Kimacc MOHOTOHHBIX (DYHKIIHIA, €T0 3aMKHYTOCTb.
45 [Tomuuom XKerankuna. Teopema o mpeacTaBUMOCTH OyseBoi (pyHKIIMH B BUE MOJTUHOMA
DKerankuHa.
46 |CniocoObI mory4yeHus momHoMa JKerajakuHa.
47 Onpenenenue rpada. OprueHTUPOBAHHBIN U HEOPUEHTUPOBAHHBIN Tpad. MynbTurpad.
[IceBnorpad. B3pemenusiii rpad.
48 |CMeXHOCTb, MHIUJICHTHOCTh, CTEIICHU BEPIIIHH.
49  [MapuipyThbl, ENU, HUKIBI.
50 [U3zomopdusm rpados.
51 [Matpuia CMEKHOCTH, MaTpHIla HHIIMACHTHOCTH, CIUCOK CMEKHOCTH.
52 [[lomHbIe rpadbl.
53 JIBysmosbHBIE TpadBbl.
54 |CoiicTBa cTenieHeH BepIIHH rpada.
55 |Onepamun Haja rpadamu.
56 |CBsI3HOCTB, CHJIbHAS CBSA3HOCTD.
57 |OXHOCTOPOHHSS CBSA3HOCTD, C1a0asi CBI3HOCTb.
58 |luametp, paauyc u 1ieHTp rpada.
59 |CBoGomHbIC nepeBbs. Jlec.
60 |YcnoBus, HEOOXOIMMBIE U IOCTATOYHBIE JIJIsl TOTO, YTOOBI rpad SBISUICS JEPEBOM.
61 |OpueHTUPOBaHHBIE NE€PEBbSI U UX CBOWCTRBA.
62 [[lmanapusie rpadsl. HeoOxoanMoe yciioBre IiaHapHOCTH.
63 |CBoiicTBa MIaHApHBIX TpadoB.
64 [DiinepoBsl rpadsml.
65 |[aMWIBTOHOBBI TPadBbl.
66 [Xpomatnyeckue ynciaa U XpOMaTHUECKHUE KIIACCHI.
67 |Teopema Kenura.
68 [Teopema o0 4 kpackax.
69 |ANropuT™M MOCIEA0BAaTEIbHON pacKpacku rpada.
70 |ANropuT™M MHHMMAJIHHOM pacKpacku rpada.
7.3.2. Kputepun 1 HOpMbI OLEHKH
Ceme dopma NPOBEEHMH
erp NMPOMEKYTOUYHOM Kputepun u HOpMBI OLIEHKHU
aTTecTanuu
1 DKk3aMmeH (1o Ol11eHKa «OTJIMYHO» CTaBUTCS IpH Habope
HaKOMHUTEJIbHOMY (OTIEHOY ot 85 1o 100 UTOrOBBIX OAJLIOB.
pEeUTHHTY) «XOpoIoy OreHKa «XOpOIIo» CTaBUTCS MPH HAbope

ot 70 1o 84 UTOrOBBEIX OAJLIOB.

«ynosneTBopute | OlleHKa «yIOBIETBOPUTEIHHOY» CTABUTCS
JIHO» pu Habope oT 55 10 69 UTOrOBHIX OAJLIOB.

OneHka «HeyAOBIECTBOPUTEIBHO
CTaBUTCS MPU HAOOpE MEHee 55 UTOTOBBIX
0aJuIOoB.

«HEYAOBJIETBOPU
TEJILHO»




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

8.1. O6s13aTesibHAA TUTEpPaTYypa

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

Ne nocodue, yuedHo- I'on HAY4YHOI
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToauUYecKoe mocooue, H3aHus oudanoTexe /
NMPAKTHKYM, JIP.) HaunmenoBanue 36C
1 1O. I1. IlleBenen [IpuknagHbpie BOPOCHI JUCKPETHOM VYuebHoe mocobue 2018 9BC «Jlanby
MaTEeMaTHKU
2 | H.A.Cenosa JMckpeTHas MaTeMaTHKa YueOHoe mocobue 2018 9BC “IPRbooks”
3 | B. ®. 3onoTyxuH [u ap.] JuckperHas MaTemMaTHKa Y4eOHuK 2016 OBC “IPRbooks”
4 | P.I1. llenenesa [u ap.] MaremaTtunka Yu4eOHOe mocobue 2018 OBC “IPRbooks”
5 | A. H. Cecexun DJeMeHThI AUCKPETHON MaTEeMaTUKU YuebGHoe mocobue 2015 9BC “IPRbooks”
6 | C. ®. Koxyxos, II. 1. COopHUK 3aJ1a4 IO JUCKPETHON MaTeMaTuke | YueOHoe mocodue 2018 9BC «Jlanb»
CoBepTKOB
7 | 1O.II. llleBeneB JMcKpeTHas MmaTeMaTukKa YueOHoe mocobue 2018 ObC «Jlanb»
8 | O. M. Jlertsapesa [u ap.] MaremMartuka B mpuMepax U 3a1adax YuebHoe mocobue 2017 ObC
“ZNANIUM.COM”
8.2. lonosiHUTeILHAS JIUTEPATypa
Tun (yueOHuK, yueOHOe KonunuectBo B
Ne nocooue, y4e0HoO- T'on HAY4YHOMH
ABTOpBI, COCTABUTEH 3arynaBue (3aroJioBOK)
n/n MeTOoauUYecKoe Imocooue, H3IaHus oudanorTexe /
NMPAKTHKYM, JIP.) HaumenoBanue 3bC
9 | 1O.II. lleBenes, JI. A. COopHUK 337124 110 TUCKPETHOU YyebHoe mocobue 2013 9BC «Jlanb»
[Tucapenko, M. 1O. MaTeMaTuke: (Ui MpakT. 3aHITHI B
[ITeBenes rpynmnax)
10 | K. A. Maxbies JluckpeTHas MaTemMaTHKa YyebOHoe 1ocodue 2011 SOBC «Jlagp»
11 | B. . Konbuio Kypc nuckpeTHoit MaTeMaTUKH YyebHoe nocobue 2011 OBC «Jlaup»
12 | M. O. Acanos, B. A. JluckpeTHas MaTemMaTHKa Y4yebHoe nocobue 2010 9BC «Jlanb»

bapanckuii, B. B. Pacun




8.3. Ilepeuens mpodeccMoHANBLHBIX 0a3 JAHHBIX M MH(POPMAIHOHHBIX 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

HaumeHoBaHne 000py10BAHHBIX Y4EOHBIX
Ka0MHeTOB, JJa0opaTopuii, MACTEPCKUX H JP.
Ne 00bEeKTOB /1JIs1 MPOBeAeHUS MPAKTHYECKUX H IlepeyeHb OCHOBHOTO
n/m J1a00PaTOPHBIX 3aHATHI, MOMelIeHU 115 o0opy1oBaHus
CaMOCTOSITEJIbHOM PadoThl 00y4arouuxcs (HomMep
AyJAUTOPHH)
Aynutopus BeOKoH(pepeHunit. YdueOHas ayAuTopust OKpaH TeJIeBU3UOHHBIN, IINPMBI,
JUTSI IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO THIIA. npoxeKkTop Ha mratuse. CTon
VYyeOHast ayiuTopus AJs MPOBEACHUS 3aHATHI MPENoAaBaTeNbCKUN, CTYIIbs
CEMHHAPCKOT0 THIA. Y4eOHas ayAUTOPHS IS IIPENoaaBaTeIbCKUE.
| | KYPCOBOTO NPOCKTHPOBAHHS (BeIMONTHEHUS KypcoBbIX | TpaHcmapaHT-TiepeTsikKa,
pabot). YueOnast ayutopust 1715l TPOBEACHUS CUCTEMHBIN OJIOK
TPYINOBBIX U WHANBUAYATbHBIX KOHCYJIBTAIUH.
YyeOHast ayTMTOPHS [T IPOBEACHUS 3aHITHI
TEKYILET0 KOHTPOJIS U POMEKYTOUHOM aTTECTAIIUU.
(YJIK-807)
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