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IIpeaunciioBue

1. Hasnauenue 1 NMPOBEPKM 3HAHWM, YMEHUH M HABBIKOB TEKYIIETO M IIPOMEKYTOYHOIO
KOHTPOJISL.

2. ®OHJI OLEHOYHBIX CPENCTB TEKYIIErO KOHTPOJS M MPOMEXKYTOYHOM aTTECTAlMM HA OCHOBE
paboueii mporpaMMbl JUCHUIUIMHBI COCTABJICH B COOTBETCTBUU C 00Pa30BATENBHOM MPOrpaMMOii
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3. PazpaboTunk Kazapos b.A., mouent kadenpsr ®Oud

4. ®OC paccMOTpeH W YTBEPXKIEH Ha 3acelaHud KaQemphl (HM3UKH, DJIEKTPOTEXHHKH M
AIIEKTPOIHEPTETUKU
[TpoTokom Ne_ oT «_ » 2020 r.
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6. Iposenena skcneptuza ®OC. UneHbI SKCIEPTHOW TPYMIBI, MPOBOAMBIIME BHYTPEHHIOIO
JKCIIEPTU3Y:
[Ipencenarens

9KCH€pTHO€ 3aKIIFOYCHUE: OJAaHHBIC OILCHOYHBIC CpPCIACTBA COOTBCTCTBYCT Tpe60BaHI/IHM
(beﬂepanLHoro rocyaapCTBCHHOIO O6p330BaTeJ'IBHOFO CTaHJapTa BBICIICTO 06p330BaHH$I,
PCKOMCHAYIOTCA IJI UCITOJIB30OBAHUS B y‘IC6HOM Iponecce.

« »

(moamucek)

7.Cpox neiictBus @OC oauH roj.



Ilo pucuumnnune

HanpaBneHHe IIOATOTOBKH

Juckpernas MmaTreMaTuKa

HamnpasnenHnocts

(mpoun)

KBanmdukarys BeimyckHuka — bakamasp
dopma oOyueHus OYHas
I'on Havana oOyueHus 2020

10.03.01 UndopmanuonHas 6e30NMaACHOCTH
KommuiekcHas 3amuTa 00beKTOB HHPOPMATH3ALUH

Kon Mognynsb, pa3gen, Tun Bun KomMmnonent KonnuectBo
OIICHHBAEMO TeMa KOHTPOJIS KOHTpO | (doHIa 3alaHuil  JJI  KaKI0ro
% (B COOTBETCTBUHU C st OLICHOYHBIX YPOBHSI, IIT.
komriiereHi | [Iporpammoin) CpEICTB bazoBbl | ITpoaBUHYTHI
n (wm eé 171 71
YacTH)
OIIK-2 Temsr 1-13 TEKYILHU muceMe | Komruiexr 18 17
HHBIN 3aJaHUN U
BOIIPOCOB I10
pasaenam
JUCHUTUINHBI
OIIK-2 Temsr 1-13 MpoMeXyTo | ycTHbl | Bompocel  k 63 14
YHBIN 51 3K3aMEHY
CocraBurenb Kazapos b.A.
« » 20 T
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YTBEPKIAIO
3ag. kadenpoit PDOuD

H.B.bananauna
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Bomnpocsl k 3xk3ameny
ba30BbIi1 ypOBEHB

3HaTh:
1. TlonsiTue MHOX)ecTBa. OCHOBHBIE IPUHITUITBI UHTYUTHBHON TEOPUU MHOYKECTB.
2. OtHomenus. [Ipumepsl u cBolicTsa.
3. OTHOIIEHNE PKBUBAICHTHOCTU. Kitacchl 2KBUBaJICHTHOCTH.
4. Pa3zbuenue MHOXecTBa. TeopeMa 0 CBSI3U MEX/1y OTHOILIEHUEM SKBUBAJICHTHOCTH Ha
MHOECTBE U pazOneHrneM MHOkecTBa. DakTop-MHOKECTBO.
5. lonsitue pynkuu. Komnosunus u o6pamienne pyHKIUH, CBOCTBA.
6. OTHOmIEHME NopAIKa. YacTHUHBIN U TMHENHBINA TopsAoK. [IpuMepsl. MakcumanbHble U
HauOOJIBIIINE PIICMEHTHI.
7. PaBHOMOIITHOCTE MHO€ECTB. CueTHbIE MHOXECTBA. [Ipumepsl.
8. PaBHOMOMITHOCTE MHOKeCTB [0, 1] 1 (0, 1).
9. Hecuetnbie MHOkecTBa. Teopema Kantopa o HecuetHoctH otpeska [0, 1]. Kontunyym.
[Tpumepsil.
10. BoickazpiBanus. Jlormaeckue onepaiu. @opmyiibl TIOTHKH BICKA3bIBAHMIA.
11. 3axoH ABOMICTBEHHOCTH B JIOTHKE BHLICKA3BIBAHMUIA.
12.Teopemsl o npuseacHun Kk JJH® n KHD.
13. Teopemsl o npuBenennu k CIH® u CKHO.
14. ToxxnecTBEHHO UCTUHHBIE (hOPMYITBI JIOTUKH BhICKa3bIBaHM. [IpoOiieMa pa3penmmMocCTH.
15. KocBennslit MmeTo noka3zatenbcTBa. [IpaBuiibHbIe pacCyKaeHuUs.
16. ByneBsl anireOpbl, mpuMepsbl, CBoMcTBa. CBsI3b € JIOTUKOW BBICKa3bIBAHUHN U aJIreOpoi
MHOYECTB.
17. bByneBsl ¢pyHkiuu. Teopema o mpeacTaBieHun 0yiaeBor GYHKIMH GOPMYIION JTOTUKH
BBICKa3bIBAHUU.
18. IlomHble cuctembl OyiieBbIX GyHKIUA. [IprMepsl.
19. ®yHKIMOHANBHO 3aMKHYThIE Kiacchl. [Ipumepsl.
20. Teopema Ilocra.
21. He3zaBucumeble cucteMbl OyieBbIxX GyHKIMA. ba3zuc ¢pyHKIMOHATHHO 3aMKHYTOTO KJ1acca.
22. llepeximouarenbHble cxembl. [Tonarue o Munumuzanuu B kiaacce JJH®. Cokpaiiennbie u
MuHuUMajbHbeIe JJHO®.
23. @opmalibHbIE aKCHOMAaTUUYECKHE TeOpuU. OCHOBHBIE CBOMCTBA BBIBOJAUMOCTH.
Hcuncnenue BrIcKa3bIBaHUM Kak popMasbHasi akCHOMaTHYeCKasi TEOPHUSL.
24. TloHATHE MOJTHOTHI U HEMPOTUBOPEUUBOCTU akcMoMaTHuecKkoil Teopun. [loaHOTa HcuncaeHus
BBICKa3bIBAHUM.
25. JloxazaTh NOJHOTY UCUYHUCIICHHS BBICKAa3bIBAaHUI B Y3KOM CMBICIIE.
26. He3aBUCHMMOCTb aKCIOM MCUUCIIEHUS BHICKA3bIBAaHUM.
27. llonarue npeaukara. Ksantopsl. ®opmynsl. UHTEpIipeTanuu.
28. [IpuBenennas HopManbHast popma GopMyI1 JOTUKU MTPETUKATOB.
29. BEIMOTHUMOCTH, 00IIe3HAYUMOCTh (hopmyIl Joruku npeaukaroB. [Ipumepst. [Ipobnema
paspemuMoctu. Teopema Yepya.



30. Hcuncnenue npeIukaToB Kak akCHOMaTH4€ECKast TEOPUS.

31. Ucropus teopun rpacdoB. OCHOBHBIE OTIPEICIICHHS.

32. I'pader. Cmexxnocts. Juarpammel. Uzomopdusm rpados. [oarpadsl. Banentaocts. ['padsl.
MapmpyTsl, nenu, HUKIbl. CBSI3HOCTb.

33. Bunel rpadoB u onepauuu Hag rpadamu.

34. TpuBuanbHbIe U IOJHBIE rpadbl. JBynonsHbe Tpadsl. HanpasneHusie oprpadsl U ceTH.

35. Pa3HOBUHOCTH OCTOBHBIX JCPEBHEB.

36. DilyiepoB UK.

37. 'aMHUIBTOHOB IIHIKII.

YMers:

1.Onepanuu Haa MHOKecTBaMH. OCHOBHBIE TOXK/IECTBA aareOpbl MHOKECTB.
2.Ilpsimoe mpousBeieHre MHOKeCTB. Orepaliuy HaJl OTHOIICHUSIMHU.

3. OCHOBHBIE€ PAaBHOCHJIBHOCTHU JIOTUKH BBICKa3bIBaHMM. [IpaBHIIO paBHOCHIIBHBIX
npeoOpa3oBaHMil.

4. OnpeneneHue MOJHOTHI CUCTEMBI OYIEBbIX (DYHKITUH.

5. IlpencraBnenue OyneBoit GyHKIIMU POPMYIION JIOTUKH BBICKA3bIBAaHHUH.

6. OnpeneneHne TPUHAISKHOCTH (PYHKIIMH K 3aMKHYTOMY KJIaccy.

7. OnpeneneHne paBHOCHIBHOCTH (YOPMYIT JIOTHKU TIpeanKaToB. [IpaBuio nmepenoca KBaHTOpa
yepe3 oTpuiianue. [IpaBuiio BEIHOCA KBAHTOPA 32 CKOOKH.

8. Omneparuu Haj rpadaMu.

9. Matpuiia cMeXHOCTH. MaTpuiia MHIUACHIIHNA. [[pHHIIATIBI TOCTPOCHHMS.

Bnaners:

1.Tabnuia CTUHHOCTH BBICKA3bIBAHMUSL.

2. [loctpoenue JJH® u KHO.

. IToctpoenne CJIH® u CKHO.

. [IpencraBnenue OyneBbIX pyHKIMI MHOTOWIeHaMH JKeTalKiHa.
. [Toctpoenne 6azuca OyneBbIX QYHKITUH.

. [locTpoenue peneitHO-KOHTAKTHOM CXeMbl U1 (DOPMYIIBI.
. Munnmu3anus 0yiaeBor QyHKIIUH.

. [IpencraBnenue rpados B IBM.

. Anrroput™ ®oiiaa-Y opiuesia.

10.Anroput™m JIeHKCTPHI.

11.06xox rpada B mIHUpUHY.

12. O6xox rpada B riryOuHy.

13. Anroputm Kpackana.

14. Anroputm Ilpuma.

15. Anroputm ®uiepu. 3a1aya KUTalCKOro MOYTAIbOHA.

16. 'aMUIBTOHOB LIMKJII U 337]a4a KOMMHUBOSDKEpA.

17. AnropuTM™MBbl pacKpaluBaHus.

O 003N n bW

[IpoaBUHYTHIN YPOBEHD
3HaTh:
1. ITapanokc Paccena.
2. bynean.
3.Mopowuszmsl. 'omomopduszm. U3omopdusm.
4.Teopema Menrepa. BapuanTsl Teopemsl MeHrepa.
5. Teopema ®@opna u dankepcoHa.

YMmeTs:



1.T'eneparus Bcex MOAMHOXKECTB YHUBEPCYMA.
2.IlpencraBieHue MHOXKECTB YIOPSAIOUEHHBIMU CIIUCKAMHU.
3. IlpencraBneHue MHOYKECTB M OTHOIIEHUI B DBM.
4.KanHplil anroput™.

5.IlpencraBnenue nepesreB B OBM.

Bianers:

1. Anroput™ noctpoeHnus 6uHapHoro xoja I'pest.

2.0ueHka yncia pedep uepes3 4ucio BEPIIMH U YUCIO KOMIOHEHT CBA3HOCTH.
3.IloToKH B ceTsX.

4.AnropuT™M CUMMETPUYHOr0 00X04a OMHAPHOTO JIepeBa.

1. Kputepuu oueHuBaHUsI KOMIIeTEeHIIUI

OneHka «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIHM TEOPETUUYECKOE COJepKaHHUe
JUCLMIUIMHBI OCBOEHO MOJIHOCTHIO, 0€3 Mpo0ernoB; McUEepIbIBaOIIEe, TOCIEI0BATENIbHO, YETKO U
JIOTUYECKH CTPOMHO H3JaraeT Marepual; CBOOOJHO CHpaBisieTcsl € 3ajJadyamMH, BOIpPOCAaMH U
JIPYTUMHU BUJAMH TMPUMEHEHHS 3HAHWM, MCIOJIb3yeT B OTBETE JOIMOJIHHUTEIBHBIA MaTepuan Bce
MPEAYCMOTPEHHBIE TMPOTPAMMON 3a/laHUs BBIMOJTHEHBI, KA4e€CTBO WX BBITIOJHEHUS OIEHEHO
YHiCIIOM 0allIoB, OJU3KUM K MaKCUMAaJIbHOMY; aHAJIM3UPYET MOTYYEHHbIE PE3YIbTaThl; MPOSIBISET
CaMOCTOSITEIFHOCTD MPH BHITIOJHEHNUN 3a/IaHUM.

OneHka «XOpOINO» BBICTaBISETCS CTYAEHTY, €CIIH TEOPETHYECKOe COJIep)KaHue
JTUCITUTIITMHBI OCBOEHO TIOJHOCTHIO, HEOOXOJMMBIE TPAKTUYECKHE KOMIIETCHIIMM B OCHOBHOM
chopMUpOBaHbI, Bce NMPEAYCMOTPEHHBIE MPOrpaMMON 00ydeHHsI y4eOHbIE 3a/laHusl BBITIOJHEHBI,
KayeCTBO MX BBINOJHEHUS JOCTaTOYHO BhICOKOE. CTYIEHT TBEpJO 3HAET MaTepuaj, rPaMOTHO U
IO CYILIECTBY M3JIaraeT ero, He JOIMYyCcKasl CYIlIeCTBEHHbIX HETOUHOCTEH B OTBETE Ha BOMPOC.

OneHka  «yIOBJIETBOPUTENLHO»  BBICTABISETCS  CTYINGHTY, €CIM  TEOpETHYECKoe
coJiep’KaHue TUCIUIUIMHBI OCBOEHO YaCTUYHO, HO MPOOEINbI HEe HOCAT CYHIECTBEHHOTO XapakTepa,
OOJIBIIMHCTBO MPEITYCMOTPEHHBIX TPOrPaMMOH 3a/laHUi BBITIOJTHEHO, HO B HUX UMEIOTCSI OLITHOKH,
IIPU OTBETE Ha MOCTABJICHHBIM BOMPOC CTYAEHT JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MTPABUIIbHBIC
(GOpPMYJIHPOBKH, HAOIIONAIOTCS HAPYIICHHs JIOTUYECKOH ITOCIEeIOBATEIBbHOCTH B  H3JIOKCHUH
MPOrpaMMHOI0 MaTepHaa.

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CIM OH HE 3Haer
3HAYUTEIBHOW YacTH MPOrPaMMHOr0 MaTepuala, JOIYCKaeT CYIICCTBEHHbBIC ONIHOKH, HEYBEPEHHO, C
OONBIIMMHU 3aTPyJHCHUSIMU BBINOJHICT MPAKTHYECKUEe paboThl, HEOOXOIMMbIE MPAKTUYECKUE
KOMIIETEHIIMM HEe C(HOPMUPOBAHBI, OOJILIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOil 00y4deHUS
y4eOHBIX 3a/IaHU{ HE BBIMOJIHEHO, KAYECTBO MX BBHIMOJHEHHS OLIEHEHO YHCIOM OaiioB, OJIM3KUM K
MUHUMAJIbHOMY.

2.0nucaHue MKAJbI OLleHUBAHUS

[IpomexyrouHnas arrectanss B (Qopme dSK3aMeHa MpeIycMaTpUBAeT MPOBEICHUE
00s13aTeNIbHOM SK3aMeHaIlMOHHOM npoueaypsl U oueHuBaetcs 40 6amutamu u3 100. MunumansHoe
KOJIMYEeCTBO OayioB, HeoOXoAMMOe Il JIolycka K 9JK3aMeHy, cocTaBiger 33  Oamia.
[TonoxuTenpHBIA OTBET CTYAGHTa Ha SK3aMEHE OLEHUBAETCS PEUTHMHTOBBIMH OaljamMH B
muanazone ot 20 go 40 (20<S.;<40), omeHka MeHbie 20 0a/utOB  CUUTAETCA
HEYJIOBJIIETBOPUTEIBHOM.

[Ikana cOOTBETCTBUS peHTHHIOBOTO Oaiia 3k3aMeHa 5-0abHOM cucTteme

PeliTUHIrOBLINA 02J11 MO JUCHHUILJINHE OrneHka 1o 5-0aJIJILHOM cHucTeMe
35-40 O1ianyao
28— 34 Xopouio
20 - 27 Y 1OBIIETBOPUTETBHO




3.Meroauyeckne MaTepualibl, ONpeAe/IsIoNe MPoueayphbl OlleHUBAHUS 3HAHMIA, YMeHMUid,
HABBIKOB M (W/JIM) ONBITA [eSITeILHOCTH, XapaKTepu3yOLMX JTanbl ¢(opMUPOBaAHHA
KOMIIeTeHIUI
[Ipouenypa npoBeneHHs IK3aMeHAa OCYILECTBIsIETcss B coorBeTcTBUU ¢ IlonokeHuem o
MPOBEJICHUH TEKYIIETO KOHTPOJSI YCIEBAEMOCTH M IMPOMEXYTOYHOW aTTECTAIMU OOYYaroluxcs IO
00pazoBaTeIbHBIM IIporpaMMaM BhICIIero oopazoBanusi B CKDY.
B »K3aMeHanMoHHBIN OMJIET BKITIOYAIOTCA | TEOPETHUECKHd BONPOC M JIBA MPAKTHYECKUX
3a1aHysl.
Jnst momrotoBku 1o Ownery otBoguThbess 40 muH. Ilpy MOATOTOBKE K OTBETY CTYACHTY
MPEIOCTABIISIETCS MIPABO TOJIK30BAHKS CIIPABOYHBIMH TAOJIHIIAMH.

CocraBuTenb Kazapos b.A.

(nmoamnuce)

« » 2020r.




OueHOYHBIH JUCT

Ne ®.1.0. crynenra [TapameTpsl cocTostHUS 00pPa30BaHHOCTH
/o [IpenmeTHO-MHDOPMAIIOHHAS COCTABIISIOIIAS JleaTenbHOCTHO-KOMMYHUKATHBHAS LlerHoCTHO-
00pa3oBaHHOCTH COCTaBJISIONIAst 00Pa30BAaHHOCTHU OpHUEHTAIIMOHHAS
COCTaBJISIIOIAs .
00pa30BaHHOCTH =
Kontposns- OOmieyueOHbIe YMEHHS U HABBIKA YpoBeHb YMenue I'pa- YMenue Ypo- ,L;
HO- pa3BUTHUS paboTatb ¢ | MOT- | HCIIOJB30- BEHb 2
METOIrYe- Ymenne VYmenne | YMeHue YCTHOM uHpopMa- | HOCTH BaTh aze- g
CKHI cpe3 | AQHAJIM3HpOBA | JIOKAa3bl- ACaTh peun nuen MOJIY4YEeHH KBart- E
Tb BaTb BBIBOJIbI bI€ 3HAHUA HOCTH
B camo-
MOBCEJTHEB | OIICHKH
HOW KU3HH
1
2
3
4
5
6
7
8
9
10
11
12
13
14




MUWHUCTEPCTBO OBPA30BAHNS U HAYKH POCCUMCKOM OEJIEPALINUA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEK ICHHE
BBICLIEr0 00pa30BaHuUs
«CEBEPO-KABKA3CKUI ®EJEPAJILHBIN YHUBEPCUTET»
Wucturyt cepBuca, Typusma u qu3aitna (¢umuan) B r. [Iaturopcke

YTBEPXKIAIO
3ag. kadenpoit GDOuD
H.B.bananauna
« » 202 .

KommnuiekT 3a5aHuii 1 BONPOCOB N0 pa3jesaM IMCHUIIIHHBI
basoBblii ypoBeHb
3ananue 1. J/loka3aTh TOXIECTBEHHYI0 MCTHMHHOCTH WJIM TOKJIECTBEHHYIO JIOXKHOCTH (popmyl ¢
MTOMOIIBIO ) PABHOCUJIBHBIX IIPe0OpazoBaHuii; 0) TaONHIIBI HCTUHHOCTH (OPMYIIbI:

1 XN -X).
) (T %) > (x> ).
X>YA(X—>Y) >X.
X/\(X—)y)/\(X—))_/);1
(x=>(y=>2) > ((x=>y) > (x—=>72).
X—)(va);

XAY X

va—>)?vy.

© ©® N O~ w

(z—>x)—>((z—>y)—>(z—>XAy))
10. (X—>y)—>((y—>2)—>(><vy—>2))

3amanne 2. Ha yka3aHHOM MHO’KECTBE 3aJaHO OTHOIICHHE. J[JI1 KakKJI0TO OTHOIICHUS HYXHO a)
3amucaTh OTHOIIEeHHE R; 0) MOCTPOUTHh MATPHUIly CMEXHOCTH M rpad) OTHOIICHHUS; B) POBEPUTH,
SIBJIICTCS JIM OTHOIIEHHE pehICKCUBHBIM, CHMMETPUYHBIM U TPAH3UTHBHBIM.

1. Ha muoxectBeA = {1,2,3,4,5,6 }3amano oTHOmeHne renumMocTy: XRy Toria u TOJIBKO TOTA,
KOT'/Ia X JICJIUTCS HAa Y.

2. Ha muoxecteA = {1,2,3,4,5,6 }3anan0 oTHOmEeHnenenuMocTu: XRy Toria u ToNbKO TOT/IA,
KOT'/Ia y JICJIUTCSA Ha X.

3. Ha wmmoxectBeA = {1,2,3,4,5,6}3ama00 oTHOmIeHWEB3aUMMHOI TIpocTOTH: XRy Torma m
TOJIBKO TOTJa, KOTJa X M Y B3aUMHO MPOCTHI, T.€. X HauOoJblui o06muii genutens D(x,y)=1 (aer
JOpyrux oOmux aenuTenei, kpome 1).

4. Ha muoxectseA = {1,2,3,4,5,6,7 }3anano oTHOIIEHHEB3aUMHOIN NPOCTOTHI: XRy Torna u
TOJIBKO TOTJa, KOTJa X M Y B3aUMHO MPOCTHI, T.€. X HauOoJblui o06muii genutens D(x,y)=1 (aer
JOpyrux oOmux aenuTenei, kpome 1).

5. Ha muoxectseA = {3,4,5,6,7,8}3a1aH0 OTHOIIEHMECPAaBHUMOCTH MO MOJYTI0 TpH: XRy
TOTJIa ¥ TOJIBKO TOTJIa, KOT/Ia X ¥ Y MIMEIOT OJTAHAKOBBIC OCTATKHU OT JICJICHHS Ha 3.

6. Ha muoxectBeA = {1,2,3,4,5}3anan0 otHOmenneR: xRy Toraa u Toipko TOTAa, KOTa |X-
yI<1.

7. Ha muoxectBe A={1,2,3,4,5,6} 3amano otHomenue R: xRy Torna u Toapko Toraa, Korjaa x Uy
HMEIOT OOIIUN JEIUTEb, OTINYHBIHN OT 1.

8. Ha muoxectBe A={1,2,3,4,5,6} 3amano otHomiennue R: xRy Toraa u Tonpko Toraa, koraa |x-Y|
4€THOE.

9. Ha muoxectBe A={1,2,3,4,5,6} 3amaHo otHomienue R: xRy Torma u Tosnbko toraa, korjaa |x-Y|
HEYETHOE.



10. B cembe 5 nmereii, ceiHOBBsI AHapel, bopuc u Bagum u nouepu 'anmuna u dapes. Ha stom
MHOKECTBE JIeTei 3a/1aH0 OTHOIIeHUe R «OpaT»: xRy Torma u ToipKko Toraa, Korjaa X — opar y.
Bananue 3. Nausl nee Gynxumn fi1(x, V), fo(x, y, z) . Tpebyercs:

a) st yskumn f1 (X, ¥) cocraButh TabIMILy HCTHHHOCTH U HAiiTH 110 Hell nosmHoM JKerankuua,
CAH®, CKH®.

6) ansa dyaxuun fo(X,Y,Z)cocraButh Tabnuiy MCTUHHOCTH M HaiiTh moiuHOM JKerankuua,
CAH®, CKH®, MIH®. Hapucosats skBuBanentHyo PKC.

B) cocrauTh Tabmuuy [locra ast cucremst pynkuuii f; (x, y), f> (X, y, Z), nposeputs nonuoty
CUCTEMBI U BbIOpATh Oa3UChl, €CIIM CUCTEMA TTOJIHAS.

L filxy)=x+ (x> ) falxy.2)=(x~ e
2. B B
filx, )= xy = x, falx 2= (x b p)~ (2 +%)
3. : _
Six, )= x|(x+ ¥), fL(x,p.2)= (x> =)~z
4, -
Filx.yvy=x+x|yv.fdx, yv.z)=x"™ (x—=2z)- ¥
5.

[V = X¥ ™V fi(x,y,2)= (x = p)Hx+ 2)

6. fi(x )= x| (x+ ¥), oz y.2)= (vl )~ (v —>2)

" fHxy)= x>0 fi(xy,2)=(x+ ¥ (x]2)
8 fix )= x+ (x> 3. falxyo)=zvxl y)

. Sl y)y=(y~x)+y frlxy2)=(x|y)= (¥y= 2)
10.

il yy=x+(x™ V), folx.y.z)= (xy~2) >z

3ananue 4. Kakue u3 ciaeayomux yrBepKICHUN BEPHBI:

1) b {ab}; 2) be{ab}; 3) {b}={ab} ; 4) {b}e{ab} ; 5) b ={a,{b}} ; 6) be{a,{b}} ;
7) {b}={a{b}} ; 8) {b}e{a{b}}; 9) Fe{}:10) O {L}; 11) e ;1) D c D ?

3ananue 5. CKOJIbKO UMEETCs MATU3HAYHBIX JIECATUYHBIX YHCEN, Y KOTOPBIX:

1) Bce mmdpsl pazimuyHbl; 2) €CTh OAWHAKOBBIC IU(MpPHI; 3) Bce HUGPHI Pa3IHYHBI, TPUYEM
nocnenuss — He 0; 4) Bce nudpbl pa3IuyHbl, pUUYeM IepBas — He 9, a nocnenuss — He 0; 5) nBe
NEPBHIX HU(PHI pa3InYHbI, a ABE MOCIEIHUX — OJIMHAKOBBI; 6) cymMma udp yeTHa ?

3amanue 6. CKOJIBKO UMEeTCs BapuaHTOB BbIOOpa TpeX MPU3EPOB CPeAM N YYaCTHHUKOB KOHKypca
1) ¢ yka3aHuem 3aHUMaeMbIX UMU MecT? 2) 6e3 yKazaHus MecT?

3ananue 7. Ha TulockoCTH pacmosiokeHsl N TOYEK, HUKAKUE TPU U3 KOTOPBIX HE JIEKAT HA OJHOMU
pssMoi. CKOJIBKO CYILIECTBYET TPEYTOJBHUKOB C BEPIINHAMU B IaHHBIX TOUKaX?

3amanue 8. V3 xonojel, conepxaieit 52 kapthl, BBIHYAH 10 kapT. CKOJIBKMMH CIIOCOOaMHU 3TO
MOJKHO cZieniaTh? B CKOJIBKUX CiTydasix Cpeliu 3TUX KapT oKaxeTcs: 1) XOoTs Obl OJJUH TY3; 2) pOBHO
OJIUH Ty3; 3) POBHO YETHIpE Ty3a; 4) HE MEHee BYX Ty30B?
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3amanne 9. KakuM uncioMm crnocoO0B MOXKHO Kn pa3iauuHBIX MPEIMETOB DPA3OXKUTh IO N
OJIMHAKOBHIM (HEpa3IMYUMbIM) SAIIMKAM TaK, YTOOBl B KaKJIOM SIIMKE OKa3aJloch POBHO k
peaIMeToB?

3ananue 10. Ckoinpko uMMeeTcsi HaTypalbHbIX uucels, He mnpeBocxogammx 1000, xotopeie 1)
JensaTes Ha 3 i Ha S5; 2) He JeATCs HU Ha OJHO U3 yucen 2, 3, 57

3amanue 11. Kakoe HamMeHsbIiee 4ucio pedep MOXKET ObITh B CBA3HOM rpade ¢ n BepmimHaMu?
Kakoe Hanbosbiiee ynciio pedep MOKeT ObITh B HECBA3HOM rpade ¢ n BepIIMHAMU?

3amanue 12. BoIssCHUTB, CyIIECTBYET JIM TUTAHAPHEIHN Tpad, y koToporo: 1) 7 BepmmH u 16 pedep;
2) 8 BepiuuH u 17 pedep.

3apanue 13. Hailtu Bce caMOABOWCTBEHHBIE (DYHKIUHU, CYIIECTBEHHO 3aBUCAILIME OT JABYX
NepEMEHHBIX.

3amanne 14. C mOMOIIBIO MaTpUIIBl CMEXKHOCTH HAWUTH KOMIIOHEHTHI CHJIBHOM CBSI3HOCTH
opueHTHpoBaHHOTO rpada D.

V3 V3 V3

a) 0) B)
3amanne 15. C momomplo anroputMa (poHTA BOJHBI HAWTH PACCTOSHUS B OPUEHTHPOBAHHOM
rpade D: qmametp, paauyc U EHTPHI.

V) V3 V) V3 V) V3

¥ V; ¥ V; ¥ V;

a) 6) B)
Ilpumeyanue: camblii NIVHHBIA MyTh B rpade HAWUTH MPU MOMOIIM anroputMma (poHTta
BOJIHBI.
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3ananue 16.

HaiiTh MuUHUMAaNBHBI MyTh B HarpyXeHHOM rpade mo merony Dopna-

Bbennmana.
V3 V3
7 12 6 7
Ve 10 Yy ) Yy
D 1 8l |s
g 7 2
) 0 Y, 9/ |3
0 6 7P 5 ol 12, 6
4 3 Al 10
6
8
V]_ 2 4 1% V]_ 1%
i1
) 1 4
V5 V5

a) u3 BepmmHe! V| B Bepmmny V4 6) u3 Bepumubl V4 B Bepmuny V7 B) U3 Bepuiubl V| B Bepmmny Vg

3ananue 17. Haiftu DiinepoBy Lienb B HEOPUEHTUPOBAHHOM Ipade.

Vi Vi Vi

Wi

VZ 1/21

3ananue 18. HaiiTu MuHMMalIbHOE OCTOBHOE JIEPEBO B HEOPUEHTUPOBAHHOM HArpy>KEHHOM rpade.

V3 g Y 7 V5 Va 2 W 5 V5

IIpoaBUHYTHII ypOBeHb

3amanue 1. M3 1aHHOM COBOKYITHOCTHM CEKBEHIMI BBIOpaTh JOKa3yeMble, MOCTPOUTH HX
JIOKa3aTeNIbCTBA, JUIsl HENOKAa3yeMbIX IOKa3aTh MX HENIO0KA3yeMOCTb C IOMOIIBIO a) aJrOpUTMa

12



Kgaitna, ©0) anropurma peaykiuu, B) Merona pesomonuit. Cpemu 3THX JI0Ka3aTelbCTB
HEJ0Ka3yeMOCTH BBIOPATh ONTHMAIILHOE B KKJIOM KOHKPETHOM CIydJae.
X, 1Y, (X VvYy) = (X >Y).

3amanue 2. Jlokasarb, uro eciu OyneBa (yHkmusi coxpanser O, TO ABOWCTBEHHas IS Hee
¢byHkuus coxpanser 1.

3amanne 3. MeTo0M pe30JTIOIUil TPOBEPUTH, IIPOTUBOPEUNBO JIM MHOKECTBO MPEIOKEHUN

{f1, f2, 13}. Ecii MHOeCTBO HEIPOTUBOPEUYMBO, TO IOCTPOUTH MOJIEITb 3TOI'O MHOYKECTBA.

fi=3IxX Vy Vz = fi(X, Y, 2)

fo = Vx Vy 3z (P2(X) A Pi(X, Y, 2) A (=P2(y) — Pu(y, X, 2)))

fs = Vx 3y Vz Ju (Pi(X, Y, 2) A =P1(X, Y, U))

3ananue 4. Jloka3aTb IPUMUTHUBHYIO PEKYPCUBHOCTh (PYHKIIUU Yepe3 MPOCTEUIINE C TOMOIIbIO
OTIEPaTOPOB CYNEPIO3UIIUH U MPUMUTHBHOW pekypceun:  f(X) = 2x +1.

3amanue 5. CKOJIBKO 3JIEMEHTOB B KakoM u3 MHOXkecTB: 1) {1,2,3/{1,2,3} } ;

2) {1{1}.2{1{2,3}}.4} ; 3) D ; 4) {D} ;5) {D,{T}} ; 6) {{D{D}}} ?

3anmanue 6. g kaxnoro i =1,2,...,n naasl MHOKecTBa Ai ={(i, j)| j= 1,2,...,n} u

Bi = {(},i)| j =1,2,...,n}. Beipa3urs uepe3 HUX C MOMOIILIO ONepaIrii M, U,— MHOXKECTBA:

D@, PIILi<kl<j<k, k<n};2) {(i,i)|i=12,..,n};3){@ )1<i<j<n}

3anmanue 7. BeIsicHUTE, KaKue U3 CICAYIONINX YTBEPKIACHUA BEPHBI:

1) Bcsikoe OTHOIIEHHE HA MHOXKECTBE JINOO CUMMETPUYHO, JINOO aHTUCUMMETPUYHO;

2) HAKAKO€ OTHOIIICHHE HE MOXET ObITh OJJHOBPEMEHHO CUMMETPHUIHBIM U aHTHCHUMMETPHYHBIM;
3) s mo6oro otHomeHus R otHomenns R U R u R m R cummerpuunsr;

4) s mo6oro otHomeHus R otHomenne R — (R N R1) antucuMmerpuuso;

5) ecrm oTHOIEHKE R o6magaer oguuM 13 coiicts (1)—(4), To R 061amaer Tem xe cBoifcTBOM.
3ananue 8. CKOJBKO pa3IWYHBIX OTHOLIEHUN OSKBUBAJECHTHOCTH MOKHO OIPEICIUTh Ha
MHOYECTBE M3 N 3JIEMEHTOB npu n =1,2,3,4?

3amanne 9. [IlocTpoiite amarpamMMy HEMOCPEACTBEHHBIX TMPEIIICCTBOBAHUNA OTHOIICHUS
NEITMMOCTH Ha MHOXecTBe {2,3,4,6,8,9,12,18,24,36}.

3aganue 10. CkolbKO pa3 B JECATHYHON 3alMCH BCEX HATYpalIbHBIX uucen, MeHbmux 107,
BcTpevaetcs mudpa 9? Hudpa 0?7

3ananue 11. CKoabKO CIIOB JJIMHBI N B  —OyKBEHHOM alihaBUTE, B KOTOPBIX JIFOOBIE JIBE COCEIHUE
OYKBBI pa3IHyuHBbI?

3amanmne 12. Tloctpouth Tpad mnepeceueHuid rpanei kyda. HamumcaTh Matpuily CMEXKHOCTH
MOJIy4eHHOTO Trpada.

3amanue 13. OmnpenenuTs 4yucio rpagoB ¢ n BepHIMHAMU, B KOTOPBIX JOIMYCKAaKOTCsA pedpa
CIIEIYIOMIUX THUMOB: 1) HEOPUEHTHpPOBAHHBICE M TETIH; 2) OPUEHTUPOBAHHBIE U TMETIH; 3)
OpUEHTUPOBAHHBIE, HO HE TETIIH.

3amanue 14. Iloctpouts rpad, HEHTp KOTOPOro: 1) COCTOMT POBHO M3 OJHOM BEpPUIUHBL; 2)
COCTOUT M3 ABYX BEpPIIMH; 3) COCTOUT U3 TPEX BEPIIMH U HE COBMAJAET C MHOXKECTBOM BCEX
BEPIINH; 4) COBMAAAET C MHOXKECTBOM BCEX BEPIITHH.
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3ananue 15. MeronoM BeTBEl M TIpaHMIl HAWTH ONTUMAJBHBIA IIyTh KOMMHBOSDKEpA IIpU
CIEAYOUIENH MaTPULE CTOUMOCTH.

112 |3|4|5]|6 1|2 5|6 112 3|4 |5]|6
1| o |13 5|2 1| o 8 | 7 |14 1|0 |2 31313
2| 8| w 715 |17 26 || 7 |11|7 |10 2| 2 |o| 1|1 |1]3
3 /8|4 |0|3]|6]2 3|4 |7 | wo|4]3]10 3|2 |1 |0 |3]|3]3
4 | 5/8|1|w0|0]|1 4 | 8|11 4 | o |5 |11 4 1 3|13 |w0|3]3
512116 | 1|4 ]|w|9 517 7]3|5 || 7 51313 |3 ]|]w]|l
6 (10 0 (8|3 |7 ]| 6 (14|10 (10|11 | 7 | o 6 3 [3 3|3 |1]w

Otser: Otser: Otser:
15553545 6> 251, 15 256 555> 4> 351, 15352 54> 6> 551,
paccrosiHue paBHO 15 paccTosinue paBHo 36 paccrosinue paBHo 11

3amanne 16. [lo 3amannomy xoxy Ilprodepa p(T) BoccTtaHoBUTH AepeBo. HailTu 1eHTpanbHBIC
BepIInHBI BoccTaHoBieHHoro aepesa. 1) P(T) = (4,1,6,2,2,2,7) ; 2) P(T) = (4,2,3,4,2,3,1,1) ; 3)
P(T) =(5,2,5,3,5,4,9,6) .

3ananue 17. Kakoe Hanbosbliee YMCIo rpaHell MOKET ObITh Y IJIOCKOTO MATUBEPIIMHHOTO rpada,
HE UMEIOIIETO TETENh U KPaTHBIX pedep? M300pa3uts 3ToT rpad.

1. Kpurepuu oueHUBAHUS KOMIETEHINH

OrneHKa «OTIWYHOY» CTABHUTCS, €CIIM CTYIACHT BBITIOJHWI PEIICHUE 3a/Ja4d B IIOJTHOM
o0beMe ¢ COONMI0ACHNEM HEOOXOIUMOM IMOCIeI0BaTeILHOCTH JIEHCTBHI; B OTBETE MPABWIBHO H
AKKypaTHO BBITIOJIHSAET BCE 3allUCH, TAaOJMUIbI, PUCYHKU, YEPTEKH, T'PAPUKUA, BBIYHCIICHHUS,;
MPaBUJILHO BBITIOJHSET aHAIU3 OIIHOOK.

O1eHKa «XOPOIIIOY» CTABUTCS, €CIU CTYJEHT BBITIOJHIJI TpeOOBaHHSA K olleHKe "S5", HO
JIOTMYILIEHBI 2-3 HeJoYeTa.

Or1eHKa «yI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIA CTYJICHT BBITTOJIHIII PA0OTY HE TIOJIHOCTHIO,
HO 00BEM BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISCT IOJIYUYHUTh IMPABHIBbHBIC PE3YJIbTAaThl U
BBIBO/IBI; B XOJI€ TIPOBEICHUS paOOTHI OBLIN JIOIMYIICHBI OIITHOKH.

OneHka «HEYIOBJICTBOPUTEILHO» CTABUTCS, €CIM CTYIEHT BBINOJHUI paboTy He
MOJHOCTBI0 HMJIM OOBEM BBIMOJHEHHON 4YacTH pabOThl HE IO3BOJISCT CHACNATh IMPaBUIbHBIX
BBLIBOJIOB;

2. Onucanue NIKAJbI OlEeHUBAHUSA

MakcuManbHO BO3MOYKHBIM 0asll 3a BECh TEKYIIHUH KOHTPOJb YCTAHABIUBACTCS PABHBIM
55. Tekyiee KOHTPOJIBHOE MEPOTIPUSITHE CUMTACTCS CIAHHBIM, €CIIH CTYACHT MOJIyYHI 38 HErO HE
MeHee 60% OT yCTaHOBIICHHOTO ISl TOTO KOHTPOJISI MaKCUMAIIbHOTO Oayiia. PedTHHrOBBIN Oa,
BBICTABIISIEMBIM CTYJCHTY 3a TEKyIllee KOHTPOJIBHOE MEPOIPHUATUE, CIAHHOE CTYJICHTOM B
YCTaHOBJICHHBIE T'Pa(®UKOM KOHTPOJBHBIX MEPONPUATHI CPOKH, OMPEICISACTCS CIETYIONIIM
obpa3zom:

YpOBEHBb BBINOJHEHHUS! KOHTPOJIBHOIO PelitunroBeiii  Gann B % or
3a/laHus MaKCHUMaJIbHOTO 6ajjia 32 KOHTPOJIbHOE 33JaHHE)

OTan4HbIN 100

Xopomuii 80

Y 10BIIETBOPUTENBHBIN 60

HeynosnerBopurenbHbIi 0
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3. Meroauyeckue MaTepUAJIbl, ONpe/IeIsIoNIe MPoLeTypPbl OleHHBAHNS 3HAHMIA, YMEHMIA,
HABBIKOB M (WIM) ONbITA [JeATEJILHOCTH, XAPAKTEePU3YIIIHX JTanbl (opMUPOBaHUS
KOMIIeTeHIUI

[Ipemiaraemble CTyIEHTY 3a/laHUS TTO3BOJISIIOT MpoBepuTh KomnereHimu OITK-1.

CymHocTs BHYTpeHHEH muddepeHnmanu CoOCTOMT B OOCCIEYCHUH Pa3HOYPOBHEBOCTH,
MPEIIoNararomasi TaKyl0 OpraHH3aluio0 OOy4eHHs, TPH KOTOPOW CTYAEHTBI, OOy4asch IO OJHOM
MporpaMMme, UMEIOT MPaBO M BOZMOXKHOCTh YCBaWBATh €€ HA PA3JIMUHBIX IIAHUPYEMBIX YPOBHSX, HO HE
HIDKE YPOBHSI 00513aTeNIbHBIX TpeOoBaHui. Kaxkol rpymie npemiarars 3aJaHus, OpHEHTHPOBAHHBIC HA
peien BO3MOKHOCTEN CaMbIX CHJIbHBIX €r0 MPEACTaBUTENEH.

OueHovHbIH JIuCT

OuenuBaeMblii KpUTEpH Ounenka

3aganue | 3amanne | 3amanue | 3amanue | 3amaHue
1 2 3 4

O060CcHOBaHHOCTH BHIOOpPA
crioco0a perieHus

[IpaBuIBHOCTS,
KOPPEKTHOCTH M JIOTHIHOCTH
BBIUHCIICHUHN U
npeoOpazoBaHMi

BepHsliit oTBET

CocraBurenb Kazapos Bb.A.
« » 20 T
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