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1. IlepedeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUS MO TUCHUILINHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHMS NMPOTrPAMMBbI

1.1.
KOMIIETCHIIMSIMU:

Jucuunimza «JluckperHass MaremMaTUKa

o0ecrieynBaeT OBJAJCHUE CIEAYIOUIMMHU

Kon
KOMIIETEHI[UU

HamMeHoBaHHE KOMIICTSHITUN

HanmenoBanue
JTara OCBOCHUS
KOMIIETEHIIMHU

Kop srama
OCBOCHHUS
KOMIIETEHIIUU

[K-17

CHOCOOHOCTH UCIIOIb30BATh OCHOBHBIE METO/IBI
€CTECTBEHHOHAYYHBIX JTUCLUILIMH B TPOPEeCCHOHATbHON
JEATEILHOCTH JUIsl TEOPETUUECKOTO U
9KcIepuMeHTanbpHOro uccnenosanus (I1K-17)

TIK-17.3 CIIOCOOHOCTE
HCIIOJIL30BaTh
OCHOBHEIE
METOIbI
€CTECTBEHHOHAYY
HBIX IUCLUILINH B
po¢ecCHOHaNbH
Ol IeATENBHOCTH
I
TEOPETHYECKOTO U
JKCIIEpUMEHTAIIbH
oro
HCCIIEIOBAHNS
(TIK-17)

MeHnen:kep npoaykToB B 00J1acTH MH(pPOpMaIMOHHBIX TexHoJorui. [Ipukaz Muntpyna
Poccun ot 20.11.2014 N 9151 (3apeructpuposano B Muntocte Poccun 18.12.2014 N 35273)

1.2. B pesynbTaTe OCBOSHHSI JUCIUIUTHHBI Y CTYJICHTOB JIOJKHBI OBITH COPMHUPOBAHBI:
OTD/TD Kon Jrana Pe3ynbraTel 00y4eHus
OCBOCHHS
(Tipy HaTHIMH TIpoCTaHIaPTA) KOMIETEHIIHH
C - Yrpasnenue cepueit npoxykros | I1K-17.3 Ha YpOBHE 3HaHUIl: 3HaTh AUCKPETHYIO MAaTEMAaTHUKY; IS

1 TPYTIION UX MEHEIKEPOB.
3aKa3 M aHAJIM3 PE3yJIbTATOB
TEXHOJIOTUUECKUX UCCIICJOBAaHHUH B
MHTEpecax CepUH NPOYKTOB
(C/01.6)
[PazpaboTka On3HEC-TUTaHOB,
[ICHOBOI1 MOJIMTUKH U CTPATETHU
[pa3BUTHSI CEPUH IIPOJYKTOB
(C/02.6)
3aKiIroueHne MapTHEPCKUX
COTJIALICHUH U pa3BUTHE
oTHOIIeHUH ¢ mapTHepamu (C/01.3)
YrpaBieHue 010 PKETOM CepuH
npoaykroB (C/01.4)
[YIipaBiieHue rpynnoi MeHe1KepoB
mpoaykToB (C/01.5)
[Iponsmkenne mpoaykToB(C/016)
3aKa3 ¥ KOHTPOJIb BBITOJTHEHHS
[pOTpaMMBbI IPOEKTOB TI0
CO3JJaHUIO, PA3BUTHIO, BEIBOAY Ha
BIHOK U IIPOJIaYKaM MPOJYKTOB

TCOPETUYCCKOI'0 U 3KCIICPUMEHTAJIBHOT'O UCCICAOBAHNA

HA yPOBHE yMEHHH :

yMeeT IPUMEHSATh MaTEeMaTHICCKIE METOIBI H
HHCTPYMEHTAJBHBIC CPEICTBA IS UCCICIOBAHUS O0OBEKTOB
npodeccnoHamTbHOM AesITEIbHOCTH;

- YMETH NIPUMCHATH CHUCTEMHBIHN IMOAXOJ K aHAJIU3y 1
CHUHTE3Y CJIOXHBIX CUCTEM

- YMETH CTPOUTH MATEMATUYECKUEC MOICITIN 06’beKTOB
mpodeccnoHaTbLHOM AesITeIbHOCTH

- YMETh UCIIOJIb30BaTh MAaTEMAaTHICCKUE
HHCTPYMEHTAJBHEIC CPEICTBA sl 00OpaOOTKH, aHATIN3A U
cUCTEeMaTH3aluu HH)OPMAIIHH IO TeMEe UCCIICIOBAHNUS;

Ha YPOBHE HABBIKOB: BJIAJACCT HABbIKAMH: PCHICHUA 3adaq

}IHCerTHOﬁ MaTEMaTUuKH. JUIA

OKCIICPUMEHTAIIBHOT'O UCCIICAOBAHUA

TCOPETUICCKOTO n




cepuu (C/01.7)

YripaBiieHHe MaTeHTaMu Ha
TEXHOJIOTHH, CO3/1aBaCMBbIC B
[pamkax npoayktoB (C/01.8)
[PaspaboTka mpeuIosKe i o
MprOOPETEHHIO U TIPOIaXKe
TEXHOJIOTUYECKHUX, TPOJYKTOBBIX U
[POYMX MHTEIICKTYaIbHBIX
lakTHBOB 1 opranuzauuii (C/01.9)

2.  O0beM U MecTO TUCHUILIHHBI (MoayJisi) B ctpykType OI1 BO

Hucuunnuna «/luckperHas matematuka» umeeT uHaexkc bl.b.11 Bxomutr B 06a3oByro
yacTh, 00beM 180 akagemMuveckux 4acoB, 5 3.e., U3y4aeTrcs Ha 2 Kypce B 4 ceMecTpe B
COOTBETCTBUU C Yy4eOHBIM IaHOM. KoJIM4YecTBO akaJeMHYECKUX 4YacoB, BBIICICHHBIX Ha
KOHTakTHYI0 pabotry c¢ mpernogaBareieM - 80 uacoB, Ha CaMOCTOSATENbHYIO paboTy
oOydaromuxcs - 64 yacos; hopMa MPOMEKYTOUHOH aTTECTAIIMHN — YK3AMEH.

Jinsg  w3ydeHHs JIQHHOM JWMCHMIUIMHBI HEOOXOJAWMBbI 3HAHUS, YMEHHS M HAaBbIKH,
dbopmMupyeMble TPEAIIeCTBYIONMMU JAUCHUIUIMHAME: «MaremaTnueckuil aHanmzy, «JluHeiHas
anreOpa U aHATUTHYECKas TeoMeTpus», «luddepeHnransabie U pa3HOCTHBIE YPaBHEHUS.
HaumenoBanust mocneayromux y4eOHbIX JUCHUIUIAH: «Teopus BeposSTHOCTEH U MaTeMaTUyecKas
CTaTUCTUKa», «AHaIW3 JaHHBIX», «OO0mas Tteopus cucrem», «VccnenoBanue oneparuii,
«Jloructukay, «CTparerndecKuii MEHEPKMEHT).

3. Conep:kaHue U CTPYKTYpPa JTHCHMILUITHHBI (MOILYJIsA)

O0beM TUCHHUILIMHLI, Yac.
dopma
KonTakTHas pa6ora TEKYLIEero
No 11/ HanmenoBanue Tem 00y4arommxcs ¢ KOHTPOJIS
B (pa3nesioB) Beero npenojaaBareJyemM CP ycnesaemocTu®,
10 BUAAM y4eOHBIX 3aHATHI NPOMEKYTOYHOM
aTTecTanuu
J JIP m3 KCP
Ounas popma 0OydeHUS
Tema 1l | Teopus MHOXeCTB 26 4 10 12 b
Tema 2 | MaTtemaTHueckas JIOTHKA. 26 4 10 12 b
Tema3 | Kombunatopuka 32 4 2 12 14 T1-3
Tema4 | AnropurMmsl 30 4 2 12 12 KP-1
Tema 5 | Teopus rpados 30 4 12 14 KP-2
ITpomexxyTouHast aTTecTanus 36 - - Dk3ameH
Bcero nmo nucuuninne 180 20 4 56 64
*

— npu NpuMeHeHuu IJIeKMPOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00pPA308amMeNbHbIX
MEXHONI02ULl 8 COOMBEMCMBUL C YUEOHIM NIAAHOM;

** — gopmvl mexkyweeo koHmpons ycnesaemocmu: onpoc (O), mecmuposanue (T),
kowmpoavhas paboma (KP), xonnoxeuym (K), acce (3), pepepam (P), oucnym (/) u op.
Conep:xanue TMCUMILUIUHBI (MOTYJIs1)

Vkazvieaemca nazeanue memvi. Colepowcanue membl, OCHOBHblE 6ONPOCHI U NONOHCEHUS
packpulearoujue cooepicanue membi.
Conep:xaHue TUCHHUIINHBI (MOYJIs1)




Pa3nea |. Teopusi MHOKeCTB.

Tema 1. MHoOXecTBa, ciocoObl 3a7aHus MHOXEeCTB. OCHOBHBIC TMOHSTHS TEOPHH MHOMXECTB.
OObenuHeHNE, TMepecedeHrue, pasHOCTh, JAomnoiHeHue. Ausrebpa MHOXKecTB. OCHOBHBIE
TOK7ECTBa (3aKoHBI) anredpsl MHOKeCTB. [lapagoke Paccena

Tema 2. MomHOCT, MHOXECTBA. YIOpsigoueHHble MHOXecTBa. Koptex. JlekapToBo
IIPOU3BENICHUE.

Tema 3. CooTBeTCTBUSA, OTHOIICHNS U (YHKIMU. BUHApHBIE OTHOLIEHHUS, CIIOCOOBI UX 3a/IaHUs U
cBoiicTBa. CrnienManbHble OMHApHbIE OTHOIIEHUS Anredpa OTHOILIEHHH. N — apHOE OTHOIIEHUE.
N3omopduzm.

Tema 4.Ilpunnun cpaBHeHUs OCCKOHEYHBIX MHOXeCTB. CuUeTHbIE W HECUETHblE MHOXECTBA.
KoHTnHyyM- runoresa

Pa3zgen 2. MaremaTnueckas JIOTHKA.

TemaS. Ilonsatue BopIcKa3zbiBaHMs. Jlornyeckue onepanuy HaJ BBICKA3bIBAHUAMM — OTPHULIAHMUE,
KOHBIOHKIIMSA, IU3BIOHKIMSA, UMIUIMKALWs, KBUBaJeHIUA. POPMyJIbl JIOIMKU BBICKAa3bIBAHUM.
PaBHOCHIIBHBIE (POPMYITBI aNTeOpHI JIOTUKH, PABHOCHIIBHBIE TTpeoOpa3zoBanus GOpMyII.

Tema 6 . ®Dynxuuu anreOpsl Joruku. Popmyna JOTUKM BBICKAa3bIBAHUM Ui MpeACTaBICHUS
IPOM3BOJILHON (DYHKIMU anreOpbl JIOTUKHA. 3aKOH ABOWCTBEHHOCTH. [1oHOTA cucTeMbl OyIeBbIX
GbyHKIHIA.

Tema 7. Ju3ptoHkTuBHas HopMmanbHast ¢opma ([JH®P) u coBepumieHHas AW3BIOHKTUBHAS
HopManbHast ¢opma (CHAH®D). KonbrionkruHas HopManbHas ¢opma (KH®) u coBepiieHHas
KOHBIOHKTHBHasE HopMmasibHast (opma (CKH®). [Ipobiema pazpemmmMocTd B anredpe JTOTUKH.
Tema 8. byness! dynkimu. Munumuzanus OyneBbix GyHkiui B kiaacce JJHD.

Tema 9. Jloruka npeaukaTos. [loHsATHE NpeauKaTa U JIOTHYECKUE ONEpallMM HAJl MPEIUKaTaAMU.
KBanTopsl u kBaHTOpHbIE onepanuu. IloHsaTre (opMynbl JOrMKH NPEIUKATOB U €€ 3HauCHHE.
PaBHOCHIIBHBIE POPMYITBI JTOTHKH MTPETUKATOB.

Pa3nen 3. KomOunaropuka.

Tema 10. Pa3zmenienusi, nepecTaHOBKU U COYETAHUS C TOBTOPEHUSIMU U O€3 TOBTOPEHUH.

Tema 11. bunom Herotona. CpoiictBa coueranuii. Tpeyronsnuk [Tackans. Teopema
Bannepmonna. Pa3ouenus MHOecTBa.3ajauM O pacipeielIeHUH MIPEIMETOB.

Pa3nen 4. Anropurmsl.

Tema 11. Ilonarue amroputMma. Pa3spemmMble W IEpEeYUCIMMBbIE MHOXECTBA. Bbruucimmsie
byHKINN.

Tema 12. [Topoxxnatonue rpaMmmatuku. Kinaccugukanus rpaMMaTik U s3bIK0oB. Oniepaniu HaJl
A3BIKAMH, PETYJISPHBIE A3BIKA. AJITOPUTMHUYECKAS] PAa3PEIIMMOCTD U NIEPEUUCIUMOCTb.

Paszgea S.Teopusi rpagos

Tema 13. I'padgsr u cetn. OCHOBHBIE TOHATHS U ompeneneHus. OpHUEeHTUPOBaHHbIE TIpadbl.
N3omopdusm u romeomoppusM. Mapuipytsl, nmyTu. MaTpuuHoe 3ajaHue rpados, MaTpHIIbI
CMEXHOCTH M WHIMJIEHTHOCTHU. byneBbl MaTpuipbl M omepanuu Hajx HUMH. OObeauHEHHE,
nepecedenne rpadoB. CBI3HOCTh, MATPHUIIHI CBI3HOCTH.

Tema 14. 3amaun moucka MmapuipytoB (myrteif) B rpade (oprpade). PaccrosHue B rpade,
JTUaMeTp, paauyc U HeHTp rpada. Cnenuanbublie nytu. Harpy:xennble rpadsl.

Tema 15. llenwn, nepeBbs u MUKIBI (DiinepoBsl, ['aMmibToHOBBI). OCTOBHOE JEPEBO CBSI3ZHOTO
rpada. MUHMMaIIbHbBIE OCTOBHBIE JIEPEBBS HArPY>KEHHBIX TpadoB.

Tema 16. LukioBoil 6a3zuc MynpTurpada, alnroputM ero HaxoxjaeHus. Llukiomaruueckas
MaTpulla MyJabTUrpada.

4, Martepuanibl TeKyliero KOHTpoJsi yCreBaeMoCTH 00y4aromuxcs U GoH1 OleHOYHbIX
CpPeACTB MPOMEKYTOYHOM aTTeCTAUMHU M0 JUCHUIINHE (MOIYJIIO)
4.1. ®opMbl U METOJIbI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTaI|H.
4.1.1. B xome peanu3auuvl AUCUUIUIAHBI...UCIIOIB3YIOTCA CIEAYIONIME METOJbl TEKYIEro
KOHTPOJISI YCTIEBAEMOCTH O0yUaIOLIUXCSI:

- IPU IPOBEICHUM 3aHATUH JEKIIMOHHOTO THIIA: 6ecesia (Auanor) ¢ 00ydaronMucs,



- IPU IPOBE/ICHUH 3aHATUI CEMUHAPCKOTO TUIMA: TECT, KOHTPOJIbHAs paboTa

Tema (pazgen) MeTonp! TeKymero KOHTPOJIS YCIeBaeMOCTH

Tema 1 Ompoc

Tema 2 Ompoc

Tema 3 Ompoc

Tema 4 TeCT

Tema 5 Kontponsnas padora 1.

Tema 6 Kontponsras pabora 2.

Tema 7 Kontposbnas pabora 3.

4.2. Matepualibl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH.
4.2 . 1. Marepuaibl TEKyIIEro KOHTPOJISI yCIIEBAEMOCTH

B npomecce wu3yyeHUs JUCHMIUIMHBI MOTYT BBIIOJHATHCS 3 NPOMEXYTOUHBIE
KOHTPOJIbHBIC 3a/laHus. Pe3ynbTaTbl BBIONHEHUS OTHX 3aJaHUN SBISETCS OCHOBAaHHUEM JUIS
BBICTaBJIEHUS OLIEHOK TEKYILEro KOHTpoJIsl. BeinonHenue Bcex 3agaHuil ABsieTcs 00s3aTeIbHbIM
JUISL BCEX CTYJIEHTOB.

TeMbl KOHTPOJIBHBIX Pa0dOT:

TEOpHsI MHOXKECTB
KOMOMHATOpUKa
MaTeMaTHYeCKast JIOTHKA,
Teopus rpadoB.

Cnucok BOIIPOCOB AJIAA MOATOTOBKH K 3K3aMEHY:

Teopust MHOXKECTB.

1. MmHoxecTBa, crnocoObl 3anaHUsi MHOXXeCTB. (OCHOBHBIE MOHATUS TEOPUU MHOXKECTB.
OO0benuHeHNE, IepeceyeHne, pa3HOCTh, TOMOJHEHHE.

2. Aunrebpa MHOxecTB. OCHOBHBIE TOXJECTBAa (3aKOHBI) anreOpbl MHOKECTB. MOIHOCTh
MHO’KECTBA. YTIOPSII0UEHHbIE MHOXKECTBA.

3. Koprex. [lekapToBO npou3BeieHHE.

4. CoOTBETCTBUS, OTHOIICHUS W (YHKIWW. BUHApHBIE OTHOMIEHWSI, CITOCOOBI MX 3aJlaHUs U
CBOMCTBA.

5. CnenuanbHble OMHapHbIE OTHOIIEHUS Asredpa OTHOLIEHWH. N — apHOe oTHomIeHue. M3o-
Mopdusm.IIpuHiun cpaBHEeHHsI OECKOHEYHBIX MHOXecTB. CUeTHbIe M HEeCUETHbIE MHOXKECTBA.
KoHTrHYyM —THnoresa.

MaremaTuyeckas JIOrHKa.

1. Dnementsl MaremaTuuyeckoi JIoruku. [loHsTHE BBICKA3bIBaHMA. JIornueckue onepanuu Haj
BBICKa3bIBAaHUSIMH — OTPUIIAHHE, KOHBIOHKITUS, TH3BIOHKITHS, UMILTHKAIIHS, YKBUBAJICHIIUS.

2. @opmynbl JIOTUKM BBICKa3bIBaHWH. PaBHOcuiIbHBIE (opMyabl  anreOpbl  JIOTHKH,
paBHOCHJIBLHBIEC IPeoOpa3oBaHus HOpPMyII.

3. ®opmyna JIOTUKU BbICKa3bIBaHUU IS MPEJCTABICHHs MPOU3BOJIBHON (YHKIMU anreOpsl
JIOTHKH.

4. 3axoH ABOWCTBEHHOCTH. [10HOTA cCUCTEMBI OYIEBBIX (DYHKITHIA.

5. JluzwroHkTHBHAs HOpMasibHas (opma (JIHD) u coBepiieHHass AM3BIOHKTHBHAS HOPMaJIbHAS
dopma (CAHD).




6. KonbronkrusHas HopmanbHas ¢popma (KH®D) u coBepiieHHas KOHbIOHKTHBHAsI HOpMallbHas
dopma (CKHD).

7. TIpobnema pa3pemmMocTy B anredpe JOTUKH.

8. Munummzanus OyneBbiX QyHKIUH B kitacce [JHO.

9. Jloruka npenukaToB. [loHsATHE MTpeauKaTa 1 JIOTHYECKUE ONIEPAlMH HaJl IPETUKATAMH.

10. KBaHTOpBI M KBAaHTOPHBIE OIIEPALIUH.

11. IlonsaTue GOpMyIbI JOTUKU NPEAUKATOB U €€ 3HaYeHue. PaBHOCHIBHBIE (POPMYIIBI TOTUKU
IPEIUKATOB.

Komo0unnaropuka

1. Pa3mermienusi, nepecTaHOBKU U COUYETaHMsI C IOBTOPEHUSAMHU U 0€3 IOBTOPEHUH.

2. bunom Herotona. CoiictBa coueranuii. Tpeyronsuuk [lackans.

3. Teopema Bangepmonna. Pazouenus MHOXecTBa.3a1auu O pacpeieIeHUN IPeaAMETOB.
Teopust aaropuT™MOB.

1. Auropurmel. IloHsiTHe anroputMa W €ro XapakTepHble 4YepTbl — JUCKPETHOCTH,
JETEPMUHUPOBAHHOCTb, MACCOBOCTh, PE3YJIbTATUBHOCTD, JIEMEHTAPHOCTD 1IATr0B.

2. Paspemumble 1 nepeyrcauMble MHOXKECTBA. BbruncnuMele GyHKIMU.

3. Andasur, cnoBo, s3bIK. [lopoxnmaromme rpammatuku. Kraccudukanusi rpamMmaTuk u
A3bIKOB. Oniepanuy Haj A3bIKaMU, PETYJISIPHBIE S3bIKH.

4. AnropuTMuydeckas pa3peliMMOCTb U IEPEUNCIUMOCTb.

Teopus rpados.

1. TI'pader m ceru. OcHOBHBIC TOHATHS U omnpexaeneHus. OpUEHTHPOBAaHHBIC Tpadbl.
N3omopdusm u romeomopdusm.

2. Mapupytsl, mytd. MatpudHoe 3amanue rpad)oB, MaTPULBI CMEKHOCTH U WHIHJICHTHOCTH.
ByneBbl MaTpuIlbl U ONEpaly HajJl HUMH.

3. OObenunenue, nepecedenue rpadon. CBIA3ZHOCTb, MATPHIIBI CBA3HOCTH.

4. 3anmauu moucka mapuipyToB (mytei) B rpade (oprpade). Paccrosuue B rpade, auamerp,
paauyc u ueHTp rpada. CrnenunanbHble TyTH.

5. Harpyxennsle rpadbl. AITOpUTM peLIeHNs 3aJjauu O MyTSIX BO B3BEIIEHHBIX oprpadax.

6. Lenwu, nepeBbs u NUKIHI (DIepoBbl, [ aMUIBTOHOBEI).

7. OcCTOBHOE J1epeBO CBSI3HOTO TIpada. MuUHUMaNbHBIE OCTOBHBIE JEPEBbSI HArpyKEHHBIX
rpados.

8. IukinoBoil Ga3zuc MynbTUrpada, alropuT™M ero HaxoxjaeHus. LlukiomaTuueckas marpuia
MyJbTUTpada.

IIpuMepbl THNIOBBIX KOHTPOJILHBIX PadoT.
Tema 1.
1) PaBHBI TM MHOXKECTBA!

a) {{1,2},{2,3}} u {1, 2, 3};

b) ({1, 2}} m {1, 2};

) {x: xeNnx <5} u {x: xeN n (x+1)? < 29}.

2) Bepuo 1, uto {1, 2}e{{1, 2, 3}, {1, 3}, 1, 2}.

3) Ilpusectu mpumep mHOxkecTB A, B, C: AeB, BeC, no A¢C.
4) YpocTuTh BRIPOKECHHE

AmBm(ZmB)m(AuE)quZ’
5) Pemuts cucremy ypaBHEHUN



AN X =B,
Y IAUX =C,

rne A, B, C — nannasie MHOKecTBau B c A < C.

A\ X =B,

91 x\A=C,

rae A, B, C — nanubie MHOXkecTBAaU B = A, ANC = .

A\X =B
B X UA=C,

rne A, B, C — nannbie MHOKecTBau B c A < C.

6. YCTaHOBUTH OHEKINIO MEX Ty oTpe3koM [0, 1] u oTpeskom [a, B].

7. YcranoButh Oueknuio mexy uarepsaiom (0, 1) u uaTepBAIIOM (—00, +00).

8. PaccMoTpeTh OCHOBHBIE 3JIEMEHTapHble (YHKIMM U HAWUTH MPOMEXKYTKH, Ha KOTOPHIX OHH

BIISTIOTCSI OMEKTUBHBIM OTOOPaKCHUEM.

9. ITocTpouTh OUEKIUIO MEXTY OKPYKHOCTBIO €IMHUYHOTO paauyca u orpeskom [0, 1].

10. [loka3aTh, 4YTO MHO>KECTBO BCEX OKPYXHOCTEH Ha IUIOCKOCTH, PAJAMYChl KOTOPBIX

paldoHaIbHBIE YUCIIA U KOOPJMHATHI IIEHTPAa KOTOPBIX - PAIlMOHAIBHBIC YMCJIA, €CTh CYETHOE

MHO>KECTBO.

11. KakoBa MOIIHOCTP MHOXECTBA BCEX TPEYTrOJHLHUKOB Ha TUIOCKOCTU, BEPIIMHBI KOTOPHIX

MMEIOT palluOHaJIbHbIE KOOPAUHATHI?

12. KakoBa MOIIHOCTh MHOXECTBA BCEX PALMOHAIBHBIX (QYHKIMH € 1eNbIMH KO3 ULeHTaMI

B YUCJIMTEIIEC U 3HaMeHaTesne?

13. Ilyctb E — cueTHOE MHOKECTBO TOUEK HA OKPYKHOCTU. MOXHO JIM IOBEPHYTh OKPYKHOCTh

BOKPYT IIEHTpa Ha HEKOTOPBI Yroia ¢ Tak, 4ToObl MHOXecTBO Eg, momyumBmieecs u3 E B

pe3ynbTare IoBOPOTA, HE MEPECEKAIOCh

14. Tokasats npuniwn aBoicteennoct: C(AUB)=CA N CB, C(ANB) =CA U CB.

15. Jokasate paseactBa AU (AN B)=AN (AUB) = A.

16. [Joka3ath paBeHctBa: a) CCA = A;

17.0npenenut _MHOkectBa A U B, A N B, AB, BAL, A A B, eccmm:
a) A = {x 0 < x < 23y B = {x 1 < x < 3}
6) A = {x x* - 3x < 0} B = {x x2 - 4 + 3 > 0%
B)A={x:[x-1[<2} B={x: [x-1[+ |x - 2|<3}.

18.I0ycte A = {x: 2 <x <4}, B={y: 1 <y <3} M300pa3uth Ha maockocTu XOY MHOKECTBO

Touek A x B.

19.[lokazare, uto (AN B)x (DNE)=(AxD) N (B X E).

20.YcTaHOBHUTE B3aUMHO OJJHO3HAYHOE COOTBETCTBHE MEXIY BCEMU MPSMBIMA HA  IUIOCKOCTH
Y BCEMU TOUKAMH KOOpAMHATHOM ocu OX.

Tema 2.

Jloka3aTh JIOrMYECKHE 3aKOHBI, HCIONB3Yys TAONUIBI MCTUHHOCTH, W JaTh TPHUMEPbl HX
COJIepKATEIbHOW HHTEPIIPETALIUN

) XVY S XAY; 6)(X=Y)e XvY;

B)IXV(YAZ) &S (XVY)AXv2);

a) XAY & X VvY F6) X =Y < X AY;
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B)XA(YVZ) S (XAY)v(XAZ).

3. Ilycts P 03HavaeT: «4uciio a aenuTcs Ha yuciio by, Q o3HavaeT: «4ucio a ASTUTCS Ha YHCIIO
Cc» u R o3nHawaer: «umcio a xpenurcs Ha mpomsBeneHue uucend b m c». ChopmynupoBath
MpeJI0KEHHS, 3allCaHHbIe B BUJie (GOpMYyIl

a) PAQ; 0) PAQ=R,;

ayPAQ; 6)PVQ=R

4. Ilycte R u D 03HaualoT COOTBETCTBEHHO BBICKA3bIBAHMSI: «/IaHHBIM YETHIPEXYTOJbHUK €CTh
poMO» M «IMAaroHaJdM YETHIPEXYroJbHUKA B3aMMHO TMEPIECHIAMKYISIPHBI». 3amucarth B
CUMBOJIMYECKON (QopMe ClleyIolnue BbICKA3bIBAaHUS W ONPEIENIUTh, €CIU BO3MOXKHO, HX
3HAYCHHUE!

a) Ecniu naHHBIM 4eThIPEXYTOJbHUK €CTh pOMO, TO JMAaroHajd YEThIPEXYroJbHUKAa B3aUMHO
NEPIICHIUKYIISIPHBL;

0) HeBepHo, uTO eciu AMaroHanu 4eThIpeXyrojibHUKA B3aUMHO MEPIEHIUKYISAPHBL, TO JaHHBIN
YETBIPEXYTOJIbHUK €CTh POMO.

a) UeTbIpexyrolbHUK HE POMO, UJIH IMAarOHAIH YEThIPEXYTrOJIbHUKA B3aUMHO

HepIEHINKYIISPHBI.

2. Ha mockoctu OXY sanan npemukar P(X,Y), MHOXeCTBOM HCTHHHOCTH KOTOPOTO
ABIISIETCS 00J1aCTh, TPAHUIA KOTOPOM COCTOUT U3 MPSIMBIX OTPE3KOB, COSTUHSIOIIX
nocJyenoBareabHo Touku ¢ koopaunaramu (0, 0), (0, 2), (2,2), (2,1), (1,1), (1,0), (0,0).
Muoskectsa ucrunnoctn npeaukaros P, (X, Y), P, (X, Y) onpexensiores MHO)ecTBaMu Touex

A(a,a,) ={a,<x<a,}u B(b,b,) ={b, <y <Db,} coorsercreenno na miockocru OXy,
rae &,,0,, kK =1,2 — neiicreurensubie uncra.

Hcnonb3ys JIOTHUECKHE ONepaIii, 3anucatb GopMyiy NpeuKaTa
3.Ha rockoctu OXY 3anan npenukar P(X,Y), MHOXeCTBOM HCTHHHOCTH KOTOPOTO SBJISETCS

001acTh, IpaHUIa KOTOPOH COCTOUT U3 MPSIMBIX OTPE3KOB, COSTUHSIOIMX OCIEI0BATEIBHO
touku ¢ koopaunaramu (0, 0), (3, 0), (3,2), (2,2), (2,1), (0,1), (0,0).

Muoskectsa uctunHoctn npeaukatos B (X, Y), P, (X, Y) onpenenstores MHOxecTBamu TOYEK
A(a,a,) ={a,<x<a,}u B(b,b,) ={b, <y <Db,} coorsercreenno na miockocru OXy,
rne &,,0,, K =1,2 — neiicreurensupie uncra.

Vcrionb3ys JIorudeckue oneparuu, 3anucatsh Gopmyity npeaukara P(X,Y).

4.. lano muoxectso M={a, b}. llpenukar P(X, y), rne X u y € M, 3aian cineayroei Tadnuieit

X Y P(x,y)
A A 1
A B 1
B A 1
B B 0

Onpenenuts 3Ha4YeHUE UICTUHHOCTH CIEAYIOIIMX BHICKA3bIBAHUMN U JaTh MPUMEP UX
COJIEpKATENbHOW HHTEPIIPETALUH.

a) IxP(x, a) 0) VyP(a,y) B) A XV Yy P(X, y).

a) 7y P(a, y) 0) V xP(x, a) B) V X3y P(x, y).

4. 3anucath B opMe BHICKA3bIBAHUM, BBE/ISI HEOOXOIMMBIE 0003HAUEHUS MPEINKATOB,
CJEeNYIOLINE MPEAJIOKEHUS:

a) Bce maccaxupsl aBTO0yca — TypUCTHI.

0) B mannoii rpymme HeT ciymareneii crtapiie 30 ner.

B) He Bce To 30510T0, 4TO OJECTUT (MCTIOIB30BaTh KBAHTOP OOITHOCTH).

a) Bce cinymarenu B JaHHOM Tpylne SBISIFOTCS rpakaaHamu Poccun .
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6) HexoTopble MOCKBUYH — CITyLIATEIH JAHHOM TPYIIIIbL.

B) He Bce To 30510T0, 4TO OJECTUT (MCTIOIB30BaTh KBAHTOP CYIIECTBOBAHMS).

5. Iyctb R(X) 1 D(X) — mpeaukaThl, onpe/ie/ieHHbIC Ha MHOKECTBE YEThIPEXyrOJIbHUKOB,
03HAYAIOIINE COOTBETCTBEHHO: «JIaHHBIA YETHIPEXYTOJIbHHUK X €CTh POMO» U «JIHaroHalln
YeTHIPEXyroJbHUKA X B3AMMHO TIEPIICHANKYISPHBD. 3aicaTh B CAMBOJINYECKO popme
CJICAYIOINE BHICKA3bIBAHUS

a) E ciu 9eThIipexyroibHUK ecTh POMO, TO IUArOHAIH 3TOTO YETHIPEXYTOJIbHIKA B3aUMHO
NePIEHINKYJIISIPHBI,

0) JIro0oit 4eThIpeXyroJbHUK — HE POMO, UJTU €TI0 AUaroHajIl B3aUMHO MEPIECHIUKYIISIPHBI.
HeBepHo, 4TO ecii AMaroHaIN YeThIPEX yroJbHUKA B3aMMHO MEPICHINKYISPHBI, TO 3TOT
YETBIPEXYTOJIbHHUK €CTh POMO.

6. ITycte S(X, Y, Z) - mpeauKar CIIoKeHus (Z ABISETCA CYMMOM X | Y), pacCMaTpUBAacMbIil Ha

MHOXecTBe Z BeexX meibix ucen i Ha Maoxecte No = N (U {0} mensix Heorpumarensupix

grces. KakoBa copeprkaTe/ibHast HHTEPIPETAIUs CASIyIOmuX (GOpMysI U Ha KAKOM MHOYKECTBE
(Z wu No) OHM MCTHHHBI?

a) Vy3dx S(xy,0) o) VzVvVx3y S(x Y, 2).
a) AyVx S(x, Y, X) 0) 3 x3y S(x, y, -12)
Tema 3.

1. A u B u eme 8 uenosek cTodat B ouepenu. CKOIBKUMHU CIOCOOaMU MOKHO PacHOIOKUTh
Jrofieit B ouepean, 4ToObl A 1 B Obutn oTENIeHBI APYT OT Apyra TpeMsl TuiamMu?

2. CKOJIbKO YeThIPEX3HAYHBIX YUCEII MOKHO cOCTaBUTh U3 udp 0, 1,2, 3,4, 5,

a) ¢ pbI HE TIOBTOPSIIOTCS,

0) mudpPBI MOTYT MTOBTOPSATHCS;

B) HCIOJB3YIOTCS TOJIBKO HEYETHBIE IIU(PPHI U MOTYT TIOBTOPSTHCS,

T') IOJDKHBI TIOJIYYUTHCS TOJIBKO HEUETHBIC Yncia U IUGPBI MOTYT TOBTOPSITHCS.

3. B knmacce u3ydaercs 10 npeameroB. CKOJIBKUMU CITOCOOAMU MOKHO COCTABUTh PACIIMCAHUE
Ha MOHE/IEJIbHUK, €CIIM B TOHEEIbHHK JI0JIKHO OBITh 6 YPOKOB U BCE pa3HbIe?

4. Ha oniHO# npsIMO#1 B34TO M TOYEK, Ha MapaljiesIbHON el mpsiMoii n Touek. CKOJIbKO
TPEYrOJIbHUKOB C BEPIIMHAMH B 3TUX TOYKAX MOKHO MOTYYUTH?

5. CKOJIbKO €CTh MATU3HAYHBIX YKCEN, KOTOPhIE YUTAIOTCSI OAMHAKOBO CIIPaBa HAJIEBO U CIIEBa
HaIpaso, Hanpumep, 67876.

6. CKONIBKO Pa3HBIX jeuTeneii (BKmouas 1 1 camo uncino) umeet uncio 3° - 542

7. B nmpssMoyrossHO# MaTpuiie A = {ajj} M cTpok u n cTonbioB. Kaxmoe aje{+1, -1}, npruem
IPOM3BEACHUE aijj IO J000H cTpoKe 1 Tt00oMy cToi0Iy paBHO 1. CKOIBKO TaKUX MaTpuUIL?

8. B xomHare n nammnouek. CKOJIBKO pa3HBIX CIIOCOOOB OCBEIICHHSI KOMHATBI, TPU KOTOPBIX
TOPHT:

a) poBHo k mammouexk (k < n);

0) xoTs OBI OJTHA JJAMITOYKa.

9.CKOJIBKO UMEETCS YeTHIPEX3HAYHBIX YMCEIl, Y KOTOPBIX KaXkaas ciemyromas mudpa OopIire
MpEeabIAYILLIEN

10. CkoJBbKO UMEETCsl YeTHIPEX3HAYHBIX YHCEI, Y KOTOPBIX KaXIas cleayromas Iiudpa MEHbIIIe
npeabLIyen?

11. meroTcst p 6enbIX U q YepHBIX MapoB. CKOJIBKUMHU CITOCOOaMH UX MOKHO BBUIOXKHUTH B PSI,
4TOOBI HUKAKKE 2 YSPHBIX IIapa He JIexaan psaaom (q < p + 1)?

12. imeetcs p pa3HbIX KHUT B KPaCHBIX MEpEIUieTax U  pa3HbIX KHUT B CHHUX MeperuieTax (q <
p + 1). Ckonbkumu crnoco0aMu UX MOKHO PacCTaBUTh B PsAJl, YTOObI HUKAKUE IBE KHUTH B CUHUX
neperuieTax He CTOSUTH psaoM?
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13. CkonpkuMu ciocob0aMu MOXKHO YIOPSAOYHTH {1, 2, ... n} 4ucen Tak, 4To0sl yncna 1, 2, 3
CTOSUIM PSIIOM B MOPSAKE BO3pacTaHus ?

14. Ha cobpanuu 10JDKHBI BEICTYNUTH 4 noknaquuka: A, B, C u D, npudyem B He moxer
BBICTYNUTH paHbllie A. CKOJIBKUMH CIOCOOAMHU MOXKHO YCTaHOBHUTH UX OUEPEIHOCTD.
15.CxonpkuMu criocobaMu m + n + S IPEAMETOB MOXKHO paclpeieuTh Ha 3 TPYIIIbI, YTOOHI B
OJIHOM rpyImne OblJI0 M IPEIMETOB, B IPYTOil - n, B TPEThEH - S IPEIMETOB.

CKOJIBKO 11€JIBIX HEOTPULATEIbHBIX PELICHUM HMEET YpaBHEHHE

XttX2+ ...+ Xm=n

17. HaiiTi 4rcio BEKTOpoB o = (01 02 ... Oln), KOOPAMHATHI KOTOPBIX YIOBICTBOPSIOT YCIOBHUSM:
1) ai € {0, 1};

2)ai € {0,1,..k-1};

3)aie{01,..ki-1}

Noie{0,l}nor+tozt..+an="r.

18. KakoBo uucno marpur {aijj}, rae ajj € {0,1} u B KoTopoii m cTpoK u n cTONOIOB?

1) cTpOKM MOTYT TOBTOPSTHCS;

2) CTpOKHU MOMAPHO Pa3INYHBI

Tema S.

1.JlokaxwuTe, 9TO BEpPIIMHBI Ipada MOKHO MPABWIHHO MOKPACHUTH B JBA IIBETA TOTJA M TOJIBKO
TOT/1a, KOTIa B HEM HeT LIMKJIOB HeYeTHOU JIMHbI. Takue rpadbl Ha3bIBatOTCS JIBYA0JIBHBIMU.
2.B rpade ectb UK HEUYETHOM MJIMHBI. JlOKaXXUTe, 4YTO B HEM €CTh HECaMOIlEpPECEKarOIINICs
LIUKJI HEYETHON JJIMHBI.

3.B rpade Mexny mOOBIMH IByMsI BEpIIMHAMH CYIIECTBYET HECAMOIEPECEKAIOMIMNCS IYTh
yeTHOW JiuHbl. JloKakure, 4YTO MeEXIy JIOOBIMH JByMs BEpLIMHAMHU CYIIECTBYET
HECaMOIIEPECEKAIOIIMICS IIyTh HEYETHOM JIIMHBI.

4.B rpade ecth HecaMOIlEpeCeKarOIMNHCs LUK, IPOXOAIUil yepe3 pedpa a u b, a Takke ecTh
HECaMOTIEPECEKAIOIIMICS IUKI, TpoXoasmuid yepe3 pedbpa b u c. [lokaxure, 4TO €cCTh
HECaMOIepPEeCEeKAIONIUICs LUK, POXOASIINI yepe3 pedpa a u C.

5.B rpymnne 3 HECKOJIbKUX YEIOBEK HEKOTOPBIE JIIOU 3HAKOMBI JIPYT C IPYIOM, a HEKOTOpPbIE -
HeT. Kakaplii Beuep OAWH M3 HUX yCTPauBaeT Y)KMH JJI1 BCEX CBOMX 3HAKOMBIX M 3HAKOMHT MX
apyr ¢ ngpyrom. Ilocne Toro, kak KakJplii YEJIOBEK YCTPOMI XOTs Obl OJIMH Y’KUH, 0Ka3aJ10Ch,4TO
KaKHe-TO JIBa YEJIOBEKa BCE €Ie HE 3HAKOMBL. JloKakure, 4TO Ha CIEAYIOLIEM Y)KUHE UM
MO3HAKOMUTHCS TOXKE HE yJIacTCsl.

OinepoBbl rpadsl.

6.0iinepoB HUKI (MyTh) — LUK (IIyTh), IPOXOISAIINIM 110 BCeM pedpam

rpacda poBHO 10 OJJHOMY Pa3zy.

(a) HokaxwuTe, 94TO B CBSA3HOM rpade eCTh MIEPOB UK TOT/Ia U TOJIBKO TOTJa, KOTJa CTETICHb
KQ)KIOW €ro BEPIIUHBI YETHA.

(b) IIpu xakoMm ycnoBuH B rpade CymecTByeT 3HIepoB MyTh?

(c) IIpu xakoM ycioBMM B OpPUEHTHPOBaHHOM rpade (T.e. B KOTOPOM Ha pedpax 3aaaHo
HalpaBJieHUE; JABUTaThCs MO pedpy B MYTH MOXHO TOJIBKO BJOJIb HANpPaBJIE€HUS) CYIIECTBYET
SIIEepOB UUKI?

7.B HekoTopoMm 001IecTBe JTI00BIE 1Ba 3HAKOMBIX HE MMEIOT OOIIMX 3HAKOMBIX, a JIFOOBIC JBa
HE3HAKOMBIX HMMEIOT POBHO JIByX OOLIMX 3HAKOMBIX. [lOKakuTe, 4TO B 3TOM OOILECTBE BCe
UMEIOT OJIMHAKOBOE YUCIJIO 3HAKOMBIX.

8.Jlan rpad, creneHs 1r000i BepUIMHBI KOTOporo He MeHble kK, rae k > 2. Jlokaxwure, 4To B
9TOM rpade HaleTCs TPOCTOM UK JUTMHBI HE MEHBITEH, ueM k + 1.

9.Bce pebpa cBsi3HOTO rpada packpamieHsl B 2 1BeTa. M3 KakJ0i BepIIMHBI BEIXOJUT MOPOBHY
pebep oboux 1BeroB. Jlokaxkure, 4To M3 00O BEpUIMHBI A0 JHOOOH APYro MOXKHO
N00paThCs, KaXIbIN pa3 MEHAs LBET pedpa.

10.InameTp cBsi3HOTO rpada — HanOOoIbIIIEe U3 PACCTOSHUN MKy ero BepmuHamu. [1ycTh B
cBsI3HOM rpade nuamerpa d MuHUManbHas AauHa ka2 d+ 1. JlokaxkuTte, 4To CTETIEHU BCeX
BEPIINH PaBHBbI.
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11./]an nBycBsI3HBIN rpad, T.€. CBA3HBIN Tpad, KOTOPHII NMPH yIalIeHUH JII000r0 CBOEro pedpa
OCTaeTcs CBSA3HBIM. J[BOE HTPOKOB 110 OYEpEIn CTAaBAT CTPENIKH Ha pedpax. [IpourpriBaer
UTPOK,IIOCIIE X012 KOTOPOTO OT KaKOI-TO BEPIINHBI HENb3s J0OPaThCs 10 KaKOH-HUOYAb
JPYTOii, IBUTAsICh TOJIBKO BIIOJIb CTPEIIOK H 10 pedpam Oe3 cTpenok. JJokaxure, 4To mpu
NpaBUIBHOIN Urpe 000OUX COTIEPHUKOB MAPTHS 3aKOHYUTCS BHUYBIO.

12.IToctpotite rpad otHomeHus "x+y <7" na muoxectse M={1,2,3,4,5,6}.

Omnpenenure ero cBoicTBa.

IlIxana oneHUBaAHUS TEKYLIETro KOHTPOJIA.

10-6anbHast | TpaaunmoHHas «3auyTeHo»/ Omnpenencaue
IKajia IKasia «He 3auteHo»
10 OTIH4YHO 3auTeHo [omaple, TrTyOOKME W  CHCTEMAaTHYEeCKHE  3HAHWA,
3HaKOMCTBO C IOMOJHHUTEIBEHOW JIMTEPATypOH, MONHBINA H
MPaBWIBHBI OTBET, TBOPYECKHI MOIXO0J B MOHUMAaHUU H
W3JI0)KEHUU Y4eOHOro MaTepualia, IOJIHOC BBIMOITHECHHE
MEpPOTIPUATHN TEKYIIET0 KOHTPOJIA.
9 OTIH4HO 3auTeHo [MomweIe, rryOoKMe W CUCTEeMaTHYCCKUe 3HAHUS, MTOTHBIN H
TPaBUIBHBIA OTBET, IIOJHOE BBITOJHEHUE MEPOIPHITHI
TEKYIIEr0 KOHTPOJIS.
8 OT1Im4HO 3adTeHo [lonHele W cucTeMaTH4eCKWE  3HAaHMS, OTCYTCTBHUE
CYIIECTBEHHBIX  HETOYHOCTEH B  OTBETE,  IOJHOE
BBITIOJTHEHUE MEPOTIPHSITAN TEKYIIEro KOHTPOJIS.
7 Xoporo 3a4yTeHo JlocTaTo4HO  MOJIHBIE W CUCTEMAaTHYCCKHE  3HAHUA,
OTCYTCTBHE CYIISCTBCHHBIX HETOYHOCTEH B  OTBETE,
UMEIOTCS TOTPEUTHOCTH IPH BBITIOJHEHUN MEPOIPHATHI
TEKYIIEr0 KOHTPOJIS.
6 Xopouio 3adTeHo JlocTaToOuHO  TOJIHBIE W CUCTEMAaTHYECKUe  3HaHUS,
OTCYTCTBUE CYIIECTBEHHBIX HETOYHOCTEH B  OTBETE,
MMEIOTCSl TIOTPENIHOCTH TPHU BBIMOJHEHUN MEPONPUSITHI
TEKYIIETO KOHTPOIIS.
5 Y noBnerBopute 3aureHo 3HaHWE OCHOBHOTO Yy4eOHOro Marepmaia B 0OBEMe,
JILHO HEOOXOIMMOM JUTs JalbHEeHIe yaeObl U paboTh, UMEIOTCS
MOTPEIIHOCTHA TP BBIIOJHEHUH MEPOIPHATHH TEKYIIETO
KOHTPOJISI X TIPU OTBETE.
4 YaoBieTrBopuTe 3auTeHo 3HaHHEe OCHOBHOI'O y4eOHOro Marepuaja B MHHMMAaJIbHOM
JIBHO obbeMe, HeOOXOAMMOM JJIsI JaTbHENIed ydeObl 1 paboThI,
HMMEIOTCSl TOTPEIIHOCTH TPU BBINOJHEHUU MEPOINPUSITHI
MIPOMEXYTOYHOTO KOHTPOJISI U TIPH OTBETE.
3 Heynosnersopu He 3aureno VMeroresl CyliecTBEHHbIE NOTPELIHOCTA NPHU BBIIOJHEHUH
TEIHLHO MEPOTIPUATHIA TEKYIIEeTO KOHTPOJIS, JOTTYIIICHBI
CYIIECTBEHHBIC OIMMOKKM TIpU OTBEeTe, HeoOXoauMa
HEKOTOpasi IOMOJIHUTEIbHAS padoTa.
2 Heynosaersopu He 3aureno HmeroTcss mpoOenbl B 3HAHUSAX MO 3HAYUATEILHOW YaCTH
TEJILHO y4e0HOTO Marepuaia, JOIMYIICHBI CYIIECTBEHHBIC OUTHOKA
IpHU OTBETE, HEOOXOMUMa 3HAYHUTENBbHAS JIOTOJHUTEIbHAS
yaebHas paboTa.
1 Heynosnersopu He 3aureno He BbINOJIHEHBI IPELyCMOTPEHHBIE IPOrpaMMOMl 3ajaHusl,
TEJIbHO HE 0TpabOTaHbl MPAKTHYECKHUE WIIN JTaOOPATOPHBIE 3aHSITHS,

HEOOXOIUMBI JIOTMOJHUTEIbHEIE
COOTBETCTBYIOIIEH AUCLUILIIUHE.

3aHATHA 1o
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10-6anbhast | TpaanumoHHas «3a4yTeHo»/ Omnpenencane
IKana LIKaja «He 3aureHo»

0 HeynosnerBopu He 3auteno | Hapymenue akageMuueckux HOpM (IUIaruaT 4 T.11.)
TEJBHO

4.3. ®opMbI, MeTObI (CPeICTBA) MPOMEKYTOUHOM aTTeCTALMM.

4.3.1. JIna KOHTPOJS YCBOCHHS HAHHON AMCUUIUIMHBI y4eOHBIM IJIAHOM MPEIyCMOTPEHBI
9K3aMEHBI (8 cOOmEemcmeuu ¢ y4eOHblM NiaHoM), KOTOPBIE TPOBOASTCSA B YCTHOU (hopme
Ha »k3ameH BBIHOCSTCSI OCHOBHBIE BOIIPOCHI, paccMaTpuMBaeMbleé B paMKaX BCEro Kypca.
3amanusi cojepKaT BOIMPOCH], B KOTOPHIX HEOOXOJMMO HUCIOJL30BaTh TECOPETHUCCKHE 3HAHUS
(cBSI3b ¢ KOMIIETEHUMSAMM) U ITPAKTHUECKOE 3aJ]aHKe, JeMOHCTPUPYIOIINE CIOCOOHOCTS . ...
OcHoBOW JUIsl OmpeAeNieHUs] OICHKM Ha SK3aMEHAaX CIYXHUT OOBEM U YpPOBEHb YCBOCHHS
CTyJEHTaMH MaTepuayia, NpeJyCMOTPEHHOTO MPOrpaMMOil JaHHOTO Kypca U MOJBEIEHUS
WTOTOB I10 Pe3yJIbTaTaM BBIOTHEHUS 33/JaHUN TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH

4.3.2. OlieHOYHbIE CPEACTBA TPOMEKYTOUHON aTTECTAIUH.

buiersl K 3K3aMeHy
Dk3amMeHaMoOHHLIH Ouiet Ne 1
1. OO6benunenue, nepeceyeHue, pasHOCTb, JOTOJHEHUE MHOKECTB.

2. . Jloka3atk JIOTHYECKHUE 3aKOHbI, UCIIOJIb3Ysl TAOIUIbl HCTUHHOCTH.
XVvY < XAY;

DK3aMeHalMOHHbIHN Ouner Ne 2

1. OcHOBHBIE TOXAECTBA (3aKOHBI) aIreOpbl MHOXKECTB.

2. ITycte R 1 D 03HauYaroT COOTBETCTBEHHO BBICKA3BIBAHMS: «JIAHHBIA YETHIPEXYTOJBHUK €CTh
poMO» U «IMaroHaldW 4YeTHIPEXYTrOJIbHMKA B3aUMHO TMEPHEHAUKYISPHB). 3amucaTh B
CHMBOJIMYECKON (opMe CIeAyIomue BBICKA3BIBAHUS W ONPENETUTh, €CIH BO3MOXHO, HX
3HaYeHHE!

a) Ecnmu naHHBIH 4eThIpeXyroibHUK €CTh POMO, TO JMArOHAIM YEThIPEXYTOJIbHUKA B3aWMHO
NepIEHIUKYIISPHBI,

0) HeBepHO, 4TO eciy AMaroHad YeTHIPEXYroJbHUKA B3aMMHO MEPIICHIUKYIISPHBI, TO JaHHBIA
YETBIPEXYTOJIbHUK €CTh POMO.

DK3aMeHaMOHHBINA OniteT No 3
1. CootBercTBUs, OTHOIICHUS U (YHKIUU. BUHApHBIE OTHOIIEHMS, CHOCOOBI WX 3a/JaHusi U
CBOMCTBA.

2. Jlano mHoxectBo M={a, b}. [Ipenukar P(X, y), rne X u y € M, 3aian crneayroniei Tadnuiei

X Y P(x, y)
A A 1
A B 1
B A 1
B B 0
OmnpenenuTh 3HaYEHHE UCTUHHOCTH CJIIYIOIINX BhICKa3biBaHuii a) 3 X P(X, a) o) Vy

P(a,y).

DK3aMeHanoHHbIA Orer Ne 4
1. Ilpunmun cpaBHeHHs O€CKOHEUHBIX MHOXecTB. CUeTHble W HECUYETHbIE MHOXKECTBA.
KonTnnyym —rumnoresa.
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2. Ilycte R(X) m D(X) — mpenukaTel, ompeaciicHHbIE Ha MHOXECTBE YCTBIPEXYrOJbHHKOB,
O3HAYAIOIINE  COOTBETCTBEHHO: «JIAHHBIH YETHIPEXYTOJbHHK X €CTh POMO» M <«IHaroHaIu
YETBIPEXYrOJbHUKA X B3aUMHO MEPICHAUKYJISAPHBI». 3amucaTh B CHMBOJIHYECKON (opme
CIICTYIOIIME BbICKA3bIBAHUS

a) Ecmu  4eThIpexyroibHUK €CTh POMO, TO JHArOHaJd 3TOr0 HYEThIPEXYroJbHHKA B3aWMHO
HEePICHINKYJISPHBI,

0) JIroOoi 4eThIPEXyroJbHUK — HE pOMO, WJIM €0 IMaroHaIl B3aUMHO NEPIEHIUKYIISIPHBI.
DK3aMeHalnOHHbINA Omier Ne 5

1. Ilonstne BwICKazbBaHMsA. Jlormueckue orn€palii HaJd BBICKAa3bIBAHUAMH — OTPHLAHHC,
KOHBIOHKI WA, IU3BIOHKINWA, UMIIJIMKAIWA, SKBUBAJICHII M.

2. Jauwel moxectBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.
Haiitu cnenyromue MHOKeECTBa,

a) X xY, 6) XxYNZ,

[IpoBepHTH BHIMIOJHEHHE CBOMCTB KOMMYTaTHBHOCTH (IIPUMEP d) ¥ AUCTPUOYTUBHOCTH (IPUMED
6) orepaIuy MPsSMOTo POU3BEICHUS.

DK3aMeHalnOHHbIA OniteT Ne 6

1. CDOpMy.]'ILI JIOTUKM BBICKA3bIBAaHUM.

2. JlokasaTh ¢ MOMOIIBI0 Kpyros Ditnepa cieayiomee Toxxaecteo X (1Y = X UY
DK3aMeHanOHHbIN OmiteT Ne 7

1.PaBHOCHIIbHBIE (POPMYJIBI ANreOphI IOTHKHU, PABHOCHIIBHBIE TPE0OPa30BaHus (OPMYIL.
2.Jloka3aTh C MOMOIILIO KPYTOB Diliepa ClIeAyIOIIEe TOKIECTBO XNY=XUyY
DK3aMeHanOHHBIN OmiteT Ne 8

1. In3pronkTHBHAsE HOpMasbHas popma (JJHD) u coBepiieHHast TU3bIOHKTUBHASI HOPpMaJlbHAs
dopma (CAHD).

2. Mausr muOecTBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.
Haiitu cnenyronme MHOXecTBa

a) XxY, 6) XxYNZ,

[TpoBepUTH BBHINMOIHEHHE CBOMCTB KOMMYTATUBHOCTH (TIPUMEP @) U TUCTPUOYTUBHOCTH (TIpUMED
0) ornepanuy NpsIMOro MPOU3BEIEHUS
DKk3aMeHanMoHHbBIN OmiteT Ne 9

1 KonbtonktuBHas HopmanbHasg ¢opma (KH®D) u coBepiieHHass KOHBIOHKTUBHAsI HOpPMaJlbHas
¢opma (CKHOD).
2.Ha mockoctn OXY 3anan npenukar P(X,Y), MHOXKeCTBOM HCTHHHOCTH KOTOPOTO SBJISIETCS

00J1aCTh, rpaHHIIa KOTOPOH COCTOUT M3 MPSIMBIX OTPE3KOB, COSTUHSIONIMX MOCIEI0BATEIBHO
touku ¢ koopaunatamu (0, 0), (0, 2), (2, 2), (2, 1), (1, 1), (1, 0), (0, 0).
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Mmosxectsa ncruanocta npeaukaros P (X, Y), P, (X, Y) onpenensrorest MHOX)ecTBaMu TOUEK
A(a,a,)={a,<x<a,}u B(b,b,) ={b, <y <Db,} coorsercreenno na mockocru OXy,
rae a,,b,, K =1,2 — neiicteurensHsie uncia.

Vcrionb3yst Onepaiiu HaJl MHOXKECTBaMH, 3aIicaTh GOpMyITy TIOIYIEHHs MHOXKECTBA
uctunnoctd npenukara P(X,Y).

Dx3ameHannoHHbIA orter Ne 10

1. KBaHTOpPBI 1 KBaHTOpPHBIE ONEPALIUU

2. ABTOMOOHMJIbHBIE HOMEPA COCTOSAT U3 TpeX OykB (Bcero 30 OykB) U yeTbIipex nudp
(ucrionp3yercs 10 mudp).  Ckoabko aBTOMOOUIICH MOKHO IPOHYMEPOBATH TAKHUM CIIOCOOOM,
4TOOBI HUKAKKE JIBa aBTOMOOWIIM HE UMEJIH OJIMHAKOBBIC HOMepa?

Dk3aMeHamoOHHbINA OneT No 11

1. Munnmu3anus 0yneBbix Gynakimii B kiaacce JJHO.
2.Brinucats Bee eMeHThl oTHomeHuit p =<X, R>wu p?, ecm
a) X={1, 3,5}, R={<x,y>: x<v},

0) X={2, 4, 16, 22}, R ={<x, y>: X sBusieTcsi ienutenem Y},

DK3aMeHanOHHbIN OmiteT Ne 12
1. Pa3mereHus U IepeCTaHOBKHU.

2. Jlnsa rpada, npeacTaBIeHHOIO CleayIomel MaTpuliel HHIUACHIUH, ONPeIeIUTh MaTPHILY
CMEXXHOCTH M HapUCOBAaTh quarpammy rpaga.

0010

O O B O
O B O B
= O O
= O O O
= B, O O

Ox3aMeHalMoHHbIHN Omter Ne 13
1. CoueraHus ¢ TOBTOPEHUAMHU U 0€3 NOBTOPEHUN

2. YIIpOCTHUTP BHIpAKECHUE ANB m(z M B) m(A U 73) uCNC

DK3aMeHanoOHHbINA Omier Ne 14

1. Pa3Mmenienuss 1 mepecTaHOBKU C MOBTOPEHUSMHU
2. Pemmts cucremy ypaBHEeHMI
AN X =B,
Au X =C,
DK3aMeHannoOHHEINA OmteT Ne 15
1. bunom HerotoHa.
2 Pemmmth cucremy ypaBHeHUM
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A\ X =B,
X\A=C,

rae A, B, C — nanubie MHOXecTBAaU B = A , ANC = .

DK3aMeHanoHHbINA OmteT Ne 16

1. CaroiictBa couetanuid. Tpeyronbpauk Ilackais.
2. Jlns rpada, mpeacTaBIeHHOTO CIASAYIONICH MaTPHUIICH MHITUACHIIHIA, OTIPEACITUTh MATPHUILY
CMEXHOCTH M HapUCOBATh Juarpammy rpadga.

10010
01100
10000
01001
00111

DK3aMeHanOHHbIN OmiteT Ne 17

1. Teopema Bannepmonna.

2. 1na rpada, IpeCTaBICHHOTO CIEAYIONIeH MaTpUlleil CMEKHOCTH, ONPEACIUTh MaTPUILY
WHIUJICHIIUNA U HApUCOBaTh AHarpammy rpada:

01100
10010
10011
00100
00100

Dk3aMeHalmoHHbIA OmieT No 18

1. I'padst . OcHOBHBIE MOHATHS U onpenenenus. Teopema Kyparosckoro.
2. I[locTpouTth OUEKIINIO MEXKTY OKPYKHOCTBIO €IMHUYHOTO paanyca u otpeskom [0, 1].

OK3aMeHalMoHHbIN 6uset Ne 19

1. Ilytu u mukasl. OinepoB nuki. HeoOXxoaumoe M 10OCTaTOYHOE YCJIOBHE CYLIECTBOBAHUS
SUIIEpOBa LUKJIA

2. YcraHoBuTh OueKImio Mexay uatepsaiom (0, 1) u uHTEpBaioM (—o0, +00).

Dx3amMeHannoHHbIA orter Ne 20

1 Marpuunoe 3aianue rpadoB, MATPHUIIBI CMEKHOCTH M UHIIUICHTHOCTH.

2. Jloka3zaTh, 4YTO MHOXECTBO BCEX OKPYKHOCTEH Ha TUIOCKOCTH, PATUYChl KOTOPBIX
panMoHalbHbIE YKCIIa U KOOPJAWHATHI LIEHTPAa KOTOPBIX - pallMOHAIbHBIE YUCIA, €CTh CUETHOE
MHOKECTBO.

DK3aMeHanoHHbINA Omier Ne 21
1. 3amava moucka HaMMEHbIIIETO MyTH B Tpade.

Z.HpOBepI/ITB, ABJIACTCA JIM OTHOIICHUEM OJKBUBAJICHTHOCTH HAa MHOXCCTBEC BCCEX IIPIAMBIX Ha
IJIOCKOCTH OTHOLICHUEC «KHEIIECPCCEKAIOIINUXCS IIPAMBIX)).
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OK3aMeHaIMOHHBIN Ouset Ne 22
1. JIBycsizuble rpadsl. Pa3pesaroniee MHOeCTBO pedep rpada. Touka couneneHus.

2. CKOJIBKO YeTBhIPEX3HAYHBIX YHMCET MOKHO cocTaBuTh U3 tudp 0, 1, 2, 3,4, 5, ecnu:

a) MU psl HE TOBTOPSIOTCS; 0) UPPHI MOTYT TTOBTOPSATHCS;

DK3aMeHanoOHHbBIA Omer Ne 23

1. JIBycBsi3HBIE KOMIIOHEHTHI. VX cBOlicTBa

2. Ha onHoil mpsMOM B3STO m TOYEK, Ha NapauleabHOW ed mpsMol n Touek. CKOJIbKO
TPEYrOJIbHUKOB C BEPIIMHAMHU B TUX TOYKAX MOYKHO MOJIyYUTH?

Dx3amMeHamoHHbIN Ouiet Ne 24
1. IInanapusie rpadbl. Teopema Ditnepa.

2. B xomHare n amnodek. CKOJIbKO pa3HbIX CIOCOOOB OCBELEHHsI KOMHATBI, IPU KOTOPBIX
roput: a) poBHO k mammouek (k < n);0) xoTs ObI OZHA JTAMITOUKA.

DK3aMeHanOHHbIN OmiteT Ne 25

1. TomomopdHubie u n3oMopdHbIe 0TOOpaxeHus rpados. COOTHOIIEHHE MEXIY BEpIIMHAMH H
pebpamu

B IUIaHApHOM Ipade.

2. CKOJIBKO €CTh MSITH3HAYHBIX YHCEN, KOTOPbIE YUTAIOTCS OJMHAKOBO CIIPaBa HAJIEBO U CIIEBa
Hamnpaso, Harpumep, 67876.

DK3aMeHalMoOHHbIA OmiteT Ne 25

1. Tomomopdubie 1 uzoMopHbie oToOpaxenus rpagoB. COOTHOIIEHNE MEXAY BEPIIMHAMU U
pedpamu
B IUTaHApHOM Ipade.

2. CKOJBKO €CTh MATH3HAYHBIX YUCEI, KOTOPBIC YNTAIOTCS OJIMHAKOBO CIIPaBa HAJIEBO M CJIEBa
Hampaso, Hampumep, 67876.

4.4. Metoanyeckre MaTepHalibl O MPOBEACHUIO POMEXYTOYHOM aTTeCTalluu

DK3aMeH MpPOBOAUTCS B COOTBETCTBUU C rpadukoM y4deOHOTo Impolecca ¢ Y4eToM
IIPOBEJCHUS MOHMTOPHHIA YPOBHS OCBOCHMSI KOMIETEHLIIMM [0 pE3yJIbTaTaM BbIIIOJHEHUS
CaMOCTOSITENIHBIX 3aJlaHUd W KOHTPOJIbHBIX paboT. OIlleHMBaHHE OCYLIECTBISIETCS B
COOTBETCTBUU CO IIKAJION OLIEHUBAHUS.

CryneHTtaMm, He BBINOJHUBIINM JIOMAIllHUE 33JaHUs U (WJIM) KOHTPOJIbHBIE PadOThI, MO
YBa)XUTEJIbHBIM [TPUYKMHAM, IIPEJOCTABIISAETCS] BO3SMOYKHOCTD UX BBIITOJIHEHUS U CIAYH.

JInst KOHTpOJIE YCBOEHMS JaHHOM NUCHMUIUIMHBI y4eOHBIM IJIAHOM MpPEeayCMOTPEH
9K3aMEH (8 COOmMEemMcmaul ¢ yueOHviM NIAHOM), KOTOPBIH MPOBOIUTCS B YCTHOU (hopme.

DK3aMeHallMOHHAas OlEHKa SBJISETCS WTOrOBOM MO AMCIHMIUIMHE U TMPOCTaBIsSETCS B
IIPUIOKEHUE K JUIIIOMY.

Ha sx3aMeH BBIHOCSATCSI OCHOBHBIE BONPOCHI, pacCCMaTpUBAaEMbIE B paMKax BCEro Kypca.
OCHOBOI [UIsI OmpeneNeHus] OLEHKM Ha DK3aMEHax CIY)KUT 00beM U YpPOBEHb YCBOCHUS
CTyJIEHTaMH Marepuaia, IpeIyCMOTPEHHOIO MPOrpaMMoON TaHHOIO Kypca.

Kpurepuu oneHkH 3HAHUH, YMEHHUI, HABBIKOB IIPH caYye JK3aMeHa:
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e oyenxka "omauuno" BBICTABISETCA CTYIEHTY, IOKa3aBIIEMYy TIJIyOOKOE M BCECTOPOHHEE
3HaHWE W TIOHMMaHHE Y4eOHOro Marepuala, IpeIyCMOTPEHHOTO MPOrpaMMoOi Kypca, TPaMOTHO
U TIPaBIWJIHO OTBEYAIOIIEMY Ha BCE BONPOCHI OMJIETa U JOTIOJIHUTEIBHBIE BOTIPOCHI;
e oyenxa "Xopowio" BBICTaBISETCA CTYACHTY, OOHAPYXMBLIEMY IIOJHOE 3HAHHE Y4eOHOTO
Marepuaia, HNpeAyCMOTPEHHOIO IPOrpaMMOW Kypca, 0e3 CyIIeCTBEHHBIX HEIOYETOB,
OTBETHUBIIEMY Ha BCE BOIPOCH! HK3aMEHAIIMOHHOTO OHJIeTa, HO HEKOTOPBIE OTBETHI SIBJISIOTCS HE
COBCEM MOJIHBIMU.
e oyenxka "yooeremeopumenvno" BBICTABIAETCS CTYACHTY, OOHapyXHBIIEMY 3HaHUE
OCHOBHOI'O Y4eOHOro Marepuaia, IpeIyCMOTPEHHOTO mporpamMmoil Kkypca, B o0beme
HEOOXoaMMOM  Juid  JanpHeWmeld  paOoOThl,  HO  JONYCTHBIIEMY  IOTPEIIHOCTH
HEMPUHIMITHAIBHOTO XapaKkTepa B OTBETE Ha SK3aMEHE;
® oyenxa "HeyoosnemeopumenbHo" BBICTaBISCTCS CTYACHTY, OOHApYKUBIIEMY HpOOEIbl B
3HAHWM OCHOBHOTO MaTepHaja, HpeayCMOTPEHHOrO IPOrpaMMON Kypca, JOIYCTUBIIEMY
NPUHIUNHAAIBHBIE OMIMOKA B OTBETE HA JK3aMEHE M TPH BBITOJHEHHWU JOMOJHUTEIHHBIX
9K3aMEHAIMOHHBIX 3aJIlaHUH, TPEIYCMOTPEHHBIX IPOTPaMMOIi.

Ilepecnaua 9K3aMeHa (B cirydae HOTY4EHHS CTYZCHTOM OLICHKHU
"HEYIOBJICTBOPUTEIHHO'") OCYILECTBISIETCS B YCTAHOBJIEHHOM IOPSIJIKE.

5. MeToauueckue YKazaHnusl 1Jist oﬁyqamnmxca 10 OCBOCHHUIO JTHUCHHUIIIINHBI

N3yueHune NUCHUILIMHBI PACCYMTAHO HA OAMH ceMecTp. JIMCUUIUIMHA BKIOYAET 5 TEM.
Ha ocBoenme xaxmoit Tembl orBoautcs oT 13 no 16 wacoB ayauropHoil pabotser u ot 1 10 2
CaMOCTOSITEJIbHOM.

1. CoBerpl N0 IJIAHMPOBAHMIO M OPraHU3allid BpeMeHH, He00X0AMMOro s
U3yYeHHMsl JUCHMILUIMHBI. PexoMmeHayeTcs cienyromuM o0pa3oM OpraHu3oBaTb BpeMs,
Heo0X0uMoOe JJI U3Y4eHHUs AUCLUMILINHBL M3ydueHrne KOHCIeKTa JEKUUU B TOT K€ JIEHb I0CTe
ek — 10-15 munyt. [loBTOpeHue nekumu 3a JIeHb nepexa cieayromei jgekuueid — 10-15
MUHYT. M3yueHne TeopeTudyeckoro mMarepuana mo y4eOHMKY M KOHCHEKTYy — | yac B HeJelto.
[ToaroToBka K mpakTuueckoMmy 3aHaTuio — 1 dac. Torzma obuiue 3aTpaTtbl BpeMEHH Ha OCBOCHUE
Kypca CTyJIleHTaMH COCTaBsT OKOJIO 2,5 yaca B HEJIEIIIO.

2. OnucaHue mnOCJeI0BAaTeIbHOCTH NEHCTBHH CTyJAeHTa («CHeHApUHl H3y4YeHHs
AUCHUILUINHBI»). ClelyeT BHUMATEIbHO CIIYIIAaTh U KOHCIIEKTUPOBATh MaTepual, U3j1aracMbli
Ha ayJUTOPHBIX 3aHATHAX. /I €ero MOHMMaHUSA M KaueCTBEHHOIO YCBOEHUS PEKOMEHIYETCS
cienyromas TmocieaoBaTenbHOCTh AecTBuid: 1. Ilocne oxoHYaHuWs y4eOHBIX 3aHATHA IS
3aKpeIUIeHUs] MaTepuallia MPOCMOTPETh M O00AyMaTh TEKCT JIEKLMH, MPOCIYIIAaHHOM CerojHs,
pazobpate paccmorpeHHble mnpumepbl (10-15 wmunyt). 2. Ilpu DOArOoTOBKE K JIEKIMU
CJICAYIOIIETO JIHS MOBTOPHUTH TEKCT MPEeAbIAYIIEH JIeKIMH, TOAYMaTh O TOM, Kakasi MOKET ObITh
cienytomas tema (10-15 munyt). 3. B TeueHue Henmenu BbIOpaTh BpeMmsi il pabOTHI C
auTepatypoil B OubOnmoreke M Juid pemeHus 3agad (mo 1 wacy). 4. Ilpu moaroroske K
MPAKTUYECKUM 3aHATHUSAM TOBTOPUTH OCHOBHBIE TMOHSATHS U pa3o0paTh MpUMEpPHl Ha
KoMIblOTepe. Pemas ympakHeHne WM 3azady, — IpPEABAPUTENBHO TIIOHATh, KaKou
TEOPETUUECKHI MaTepHrall Hy>KHO HCIIOJIb30BaTh. HaMeTUTh miian pelieHusi, monpoodoBaTh Ha ero
OCHOBE PELIUTH 1-2 aHAIOrMYHBIE 3a1a4H.

3. Pexomenmanuu mno padore ¢ JaurTeparypoil. TeopeTHUYeckWil Mmarepuan Kypca
CTaHOBUTCA Oo0Jiee MOHATHBIM, KOTJa JOMOJHUTEIBHO K MPOCITYIIMBAHUIO JIEKIIUH N3y4datoTcs U
KHUTH T0 TPaKTUYECKUM 3aHATHsAM. Jluteparypy »kenareiabHO u3ydaTh B Oubnuoteke. [lonesno
UCIIOJIb30BaTh HECKOJIBKO YYEOHUKOB, OJIHAKO JIETY€ OCBOUTH KYpC, MPHJIEPKUBAsICh OJHOTO
yueOHMKa U KOHCIEeKTa. PekoMeHayercsi, KpoMme «3aydMBaHUS» MaTepuana, J100UThCs
MOHMMAHHUS U3y4aeMOW TeMbI AUCUMIUIMHBL. C 3TOH LIEIBIO MOCIE MPOYTEHUS OUYEPETHOM TTIaBbl
’KEJIaTeIbHO BBINOJIHUTH HECKOJIBKO MPOCTHIX YIPaKHEHUH Ha COOTBETCTBYOIYIO TeMy. Kpome
TOT'0, OYCHb TOJIE3HO MBICJICHHO 33/1aTh ce0e 1 MONPOOOBaTh OTBETUTDH Ha CIEAYIOIINE BOIIPOCHL:
0 YeM JTa IJIaBa, KaKue HOBBIC TIOHATHS B HEH BBENEHBI, KAKOB MX CMBICI, JUISl YEro CIyXaT U
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KaKUMH CBOMCTBaMH 00JIAZAI0T UCIIOJIb3yeMbIe 3/1eCh MaTeMaTudeckue Mojenu. [Ipu u3yueHun
TEOPETUUECKOr0 MaTeprasa BCerja nojae3Ho pucoBaTh CXeMbl WIH IpadUKH.

5. CoBeTbl O NMOArOTOBKE K 3K3aMeHY. J[ONMOJHUTENHHO K M3YUYEHHIO KOHCIEKTOB
JEKIMHA HEOOXOJMMO II0JIb30BaThCs y4yeOHMKAMHU M0 JUcCHUIUIMHE. BmecTto «3ayunBaHusy
MaTepuanga BaKHO TOOWUTHCS MOHMMAHHWS W3Y4aeMbIX TEM IUCHUIUTHHBL. [Ipu MOATOTOBKE K
HY)KHO OCBOHTH TEOpPUIO: pa3o0paTh ONpeAeleHHs] BCeX MOHITHH  CTPYKTYpPHOTO
MPOrPaMMUPOBAHHUS, PACCMOTPETh MPUMEPHI U CAMOCTOATENIBHO PEIIUTh HECKOJIBKO THIIOBBIX
3aja4 U3 Kaxkaod Tembl. [Ipu pemeHuM 3agad Bcerga HEOOXOAMMO KOMMEHTHPOBATh CBOU
JIEHCTBUS M HE 3a0bIBaTh O COJCPKATECILHON HHTEPIPETAIUH.

6. VYkazanusi mno opraHusauuum padoTbl ¢ KOHTPOJHHO-U3MEPHUTEJIbHbIMH
Matepuanamu. [Ipy BBINOJHEHUH JOMAIIHUX 3aJaHUN M MOJArOTOBKE K KOHTPOJBHOU padore
HEOOXOJUMO CHayajla MPOYUTATh TEOPUI0 M HM3YUYUTh HPHUMEpHl MO Kaxaoil teme. Pemas
KOHKPETHYIO 3aJlayy, NpeIBapUTENIbHO CIIeyeT IOHAThb, 4TO TpelOyercs oT Bac B naHHOM
ClIy4ae, KakoW TEOpeTUYECKHMH MaTepuana HYKHO HCIOJIb30BaTh, HAMETUTH OOIIYI0 CXEMY
pemenus. Ecnu 3agaua pemraerca «1o oOpasily» pacCMOTPEHHOI'O Ha MPAKTUYECKOM 3aHSTUU
WIK B METOJUYECKOM IOCOOMHU MpHMepa, TO >KENaTeIbHO IOCJe 3TOro 00ayMaTh Mpolecc
pelieHus ¥ monpoOoBaTh PEIINTh aHATIOTUYHYIO 33/1a4y CAMOCTOSITEIHHO.

6. Y4eOHasi 1MTepaTypa M pecypchl HHGOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH
«MHTEepHeT», BKIIOYAs NepevyeHb YUeOHO-MeTOANYecKOoro obecrneyeHus AJsi
CaMOCTOSITeIbHOM Pa0doThI 00y4aroIuXcs N0 JMCIHUIIIMHE

6.1 OcHOBHas JuTepaTypa.

1.  Ocwunosa B. A. OCHOBHI TUCKPETHOW MaTeMaTHKH: yueObHoe mocodue: rpud YMO / B. A.
Ocunosa. - M.: ®opym: THOPA-M, 2012.

2.  TaspunosI'. Il. 3agaun u ynpaxHEHUs 1O IUCKPETHOW MaTeMaTHKe: yaeOHoe mocooue /
I'. II. 'aBpuiioB, A. A. CanoxeHko. - 3-e u3J., nepepad. - M.: DUIMATIIUT, 2009.

6.2. JlononHuTeNbHAS TUTEPATYpA.

1.  Mockunosa I'. U. JluckperHast MaTemaTtuka. MatemaTuka JJisi MEHEIDKepa B IpUMepax U
ynpaxHeHusx: yueoHoe nocodue: rpud MO / I'. 1. Mockunosa. - M.: Jloroc, 2003.
2.  TopbaroB B. A. JluckperHas MaTeMaTuKa : y4eOHMK JUI CTyIE€HTOB BTy30B / B. A.

I'op6atoB, A. B. I'opbatoB, M. B. I'opbatoBa. - M. : ACT ; : Actpens, 2006. - 447, [1] c. -
(Beicmias mikona). - ISBN 5-17-019257-6 : 238-00.

6.3. YueOHo-MeToAMuECKOE 00ecTIeYeHUE CaMOCTOATEIbHON PabOTHI.
6.4. HopmMaTuBHBIC TIPABOBBIE TOKYMEHTBHI.

1. ®enepanbublii 3akoH oT 29.12.2012 N 273-®3 (pen. ot 13.07.2015) "O6 obOpa3oBanuu B
Poccutickoit ®enepanuun” (¢ U3M. U J01L.).

2.  ®enepanbHBIT rOCyJapCTBEHHBIH o0pazoBaTeIbHbIN CTaHAapT BBICIIETO
npodeccuoHanbHOrO  00pa3oBaHWs MO HampaBieHuto noArotoBku 38.03.05  busnec-
uHpopmatuka  (kBaiu(puKkanus  (CTemeHb)  «0OakamaBp»),  YTBEP)KICHHBIM  MpPHUKAa30M
MunncrepcTBa oOpa3zoBanust u Hayku Poccuiickoit @eneparun ot «11» aBrycra 2016 r. Ne
1002.

3. HopmartuBHO-MeTOonn4eckne JOKyMeHTsl MuHOOpHayKu Poccum.

4.  VYcraB deaepallbHOTO TOCYJAapCTBEHHOTO OOHKETHOIO 00Pa30BaTENbHOIO YUPEKIECHUS
BBICIIETO TIpodeccCHoHaIbHOTO o0pa3oBaHus «Poccuiickas akaaeMus HapOIHOTO XO3sIHCTBA U
rocyaapcTBeHHOH ciyxObl ipu [Ipe3unente POy».

6.5. aTepHeT-pecypchl, CIpaBOYHBIE CHCTEMBI.

1.  Caiit komnanuu AnyLogic. (http://www.anylogic.ru).
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2.  Cair HALlMOHAJILHOTO oO1ecrna MMUTALMOHHOIO MOICTTHPOBAHHSL.
(http://simulation.su/ru.html).

7.  MarepuajbHO-TeXHHUYECKOe U IPOrpaMMHoOe obecrevyeHue TUCHUUTITHHBI (MOYJIs1)

Jlnst peanu3anuy JaHHOW TUCIMILIMHBI (MOJIYJIsl), HEOOXOAMMBI CIICUAN3UPOBAHHBIC
KOMITBIOTEPHBIE AYJIUTOPUU JUIS TPOBEJCHHUS BCEX BHUJOB KOHTAKTHOW M CaMOCTOSITEIbHOMN
paboThl. AyAMTOPUU JOJDKHBI OBITh OOOPYZOBaHBI KOMIBIOTEpAMH B COOTBETCTBHU C
MUHHMAaJIbHBIMH TE€XHUYECKUMHU TPeOOBaHMAMHU pPa3pabOTUYMKOB MPOrPAMMHOIO OOECIeUeHUs
kommanuud  AnyLogic. KoawuectBo pabounx MecT 00y4aeMbIX [JO/DKHO OBITH HE MEHEE
KOJINYECTBA CTYJIEHTOB B yueOHOH rpymnme. [Ipu ucrnons30BaHNM BUPTYaIbHBIX MAIlUH JOJDKEH
OBITh C€JMHBIA 3aIIMIICHHBIA CETEBOW pecypc, Ha KOTOpPOM oOydaeMble CMOTYT COXPAHSTh
pe3yibTaThl CBoel paboThl. B 00s3aTenbHOM MOpSAKE B ayJUTOPUU JTOJDKHA MPUCYTCTBOBATH
NPOCKIIMOHHAs ammaparypa, o0ecreunBarolias Kak moka3 npe3eHTaluil mo TeMe 3aHITui, TaK U
JEMOHCTPAIMIO pabOThl IMPETOAaBaTelisi B Cpeie pa3padOTKH B PEaJbHOM PEKUME BPEMEHH.
O6opynoBanue kiacca IODKHO oOecreuynBaTh BBIXOJ IIpermojaBaTelis U 00y4aeMbIX B
rno0anbHyl0 ceTh VIHTEepHET mis BBINOJNHEHUS Yy4eOHBbIX 3aHaATHd. K oOs3arensHOMY
IPOrPAaMMHOMY OOECIICYCHHUIO ISl TOJICPKKH 00pa3oBaTeIbHOrO Mpolecca HEOOXO0IMMO
otHecty: naket AnyLogic Personal Learning E
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