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@OoH/ OLEHOYHBIX CPEACTB MO TUCHMIUIMHE JlMCKpeTHas MaTeMaTHKa JUlsl TeKyILIen/
POMEXYTOUHOW aTTeCTAllMK pa3paboTaH B cOOTBETCTBUU ¢ DeneparbHBIM TOCYAapCTBEHHBIM
00pa3oBaTe/IbHBIM CTaHAAPTOM BBICIIET0 OOpa30BaHHs [0 CHEHUATBHOCTH |/ HAIpPaBICHUIO
noarotroBkn 09.03.02 MudopmanmoHHble CHCTEMBI M TEXHOJOTHM Ha OCHOBe Paboueii
IPOrpaMMbl TUCHUILINHBI J[UCKpEeTHAs MaTeMaTUKa, YTBEPKIACHHON pellleHueM Y4eHOro COBETa
or 1., [lonoxenuss o ¢opmupoBanun PoHaa oueHOUHBIX cpeacTB no puctumnae (POC),
[TonoxeHus o NPOBEIEHUH TEKYILEro KOHTPOJI YCIEBAEMOCTH U NMPOMEXYTOYHOH aTTecTaluu

ooyuatoutuxcs  3I'Y, Tlonmoxenuss o

rocygapcTBeHHoi wuroroBoit arrectanuu (I'MA)

BBIITYCKHUKOB TI0 OOpa30BaTeIbHBIM IPOTpaMMaM BbIciiero oOpazoBanus B 3IY um. H.M.

DeopOBCKOro.

1. IlepeyeHb NMJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHs IO JUCHHILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJbTaTaMH 00pa30BaTeJbHON NPOrpaMMbl

Tabnuna 1. KomnereHuy 1 MHIUKATOPBI X JOCTHKEHUS

KO[[ 1 HAMMCHOBAHHUEC KOMIICTCHIIN

NuaukaTopel JOCTUKEHUS

YK-2 CriocobeH omnpenensits Kpyr 3a1a4d
B paMKax IIOCTAaBJICHHOW IIeTH U
BBIOMPATh ONTHUMAIIBHBIE CIOCOOBI MX
peuIeHus, HMCXOAS W3 JACHCTBYIOIIUX
NPaBOBBIX HOPM, HMEIOIINXCSI PECYPCOB
1 OTpaHUYCHUHN

VYK-2.1 Onmnpegenser Kpyr 3agad B  paMKax
IIOCTaBJIEHHOM L1E€JIH, OIPEAEIISET CBSI3U MEXly HUMU

VYK-2.2 IIpennaraet crocoObl perieHus: MOCTaBICHHBIX
3a7a4 W OXHJAeMble  pe3yJbTaThl;  OLCHHUBACT
OpeTIOKEHHBIE ~ CIHOCOOBI ¢ TOYKHM  3pEHHS
COOTBETCTBUS LIENTU IPOEKTA

VK-2.3 [InanupyeT peanu3alnuio 3a1a4 B 30HE CBOCH
OTBETCTBEHHOCTH C YYETOM MMEIOIUXCS PECYPCOB U
OTpaHUYEHUH, TEHCTBYIOIINX IIPABOBBIX HOPM

OIIK-1 Crniocoben
€CTCCTBCHHOHAYYHbIC
0O0IIenHKEHEPHbIE

MPUMEHSITh
"
3HaHUS, METOJIbI
MaTeMaTU4eCKOTro aHaym3a u
MOJCIIUPOBAHUSA, TEOPETUUYECKOTO U
HKCIIEPUMEHTAILHOTO HKCCIICIOBAaHUS B
npodecCHOHANBEHOM AeSITETFHOCTH

OIIK-1.1 IToHnMaeT OCHOBBI MaTeMAaTUKU, (PU3UKU U
MH(OPMATUKH

OIlK-1.2 ®opMmynupyer pelieHHe CTaHIapTHBIX
podhecCHOHATBHBIX 3a7a4 c MIPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIICMHKECHEPHBIX 3HAHUH.




OIIK-1 Cnocoben
€CTECTBEHHOHAYYHBIC
OOLIEMH)KEHEPHbIE

HpI/IMeH}ITB
u
3HaHUA, MCETOAbI
MaTeMaTHYeCKOro aHajan3a u
MOJICIIMPOBAHKS, TEOPETHYCCKOTO U
9KCIICPUMEHTAIBHOIO HCCICIOBAHHS B
upobecCUOHANBHON IEATENBHOCTH

OIIK-1.3 IlpumeHsieT METOIbl TEOPETHUYECKOTO U
HKCHEPUMEHTAJIbHOIO  MCCIEOBAaHUS OOBEKTOB B
poeCCUOHATTLHON e TETHLHOCTH.

OIIK-6  Cmocoben  paspabaTbIBaTh
QITOPUTMBI M TIPOTPAMMBI, TPUTOIHBIC
JUIS  TIPAKTHYECKOTO MPUMEHEHHS B
obnactu WH()OPMAIMOHHBIX CUCTEM H
TEXHOJIOTHIi;

OIIK-6.1 TlonmmaeT OCHOBBI MH(OPMATHUKHU, METOMbBI
WCIIOJIb30BAHUS SI3BIKOB MIPOrPAMMHUPOBAHUS U PAOOTHI
c 0Oa3zamMu [aHHBIX, OIEPALUOHHBIMH CUCTEMaMH H
MIPUKJIAIHBIM IPOTPAMMHBIM

obecrneueHrneM

OIIK-6.2 [IlpumMeHsieT S3bIKM MPOTPAMMHUPOBAHHUSA,
CHCTEMBI yNpaBlieHHS 0a3aMHu JaHHBIX, COBPEMECHHBIC
MpOrpaMMHEIE cpensl TUIs aBTOMaTH3AIHN
OM3HEC-TIPOLIECCOB, PpEIICHHS MPUKIATHBIX — 3a7a4
pa3NMYHBIX ~ KJIAcCcoB, BeJACHHA 0a3 JaHHBIX W
YHGbOPMAINMOHHBIX XDAHWIIUIIL

OIIK-6.3  Hcnonp3yer  COBPEMEHHBIE  METOJBI
HNPOCKTHPOBAHUS, KOHCTPYHPOBAHUS U TECTUPOBAHUS
MPOrPaMMHBIX IPOTYKTOB

Tabmuma 2. [Taciopt ¢ oH/1a OIICHOYHBIX CPEJICTB

Kox OIneHOYHBIC CPEICTBA O1eHOYHBIE CPENICTBA
pesynbTata TEKyIIEeH aTTeCTalluu MIPOMEKYTOYHON aTTeCTAIIUU
KonTtpomupyembie pasneist
Ne /m S A —— 00ydeHHs 1o
JUCIHIIIHHE/ HanmeHoBanu dopva HanmenoBanu dopma
MOIyJIIO € €
0 cemecTp
1 cemecTp
2 ceMecTp

2. TunoBble KOHTPOJIbHbIEC 32/JaHUSl WJIM HHbIE MaTepUasbl, He00OXOAUMBIE IJIsl
OLlEHKM 3HAHWii, YMEeHHUIl, HABLIKOB M (WJIH) ONbITA JeATeIbHOCTH, XapaKTepu3ylouue
npouecc GopMUPOBaAHUSI KOMIIETEHIIUI B X0/1¢ 0CBOEHHS 00pa30BaTe/IbHOI NIPOrpaMMBbI.

2.1. BapaHusi VI TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH
Bomnpocsl k 3x3ameny no «/{uckperHoit maTemMaTHKe»

1. DieMeHTHI 1 MHOYKECTBA.

2. 3amaHue MHOKECTB.

3. CpaBHEHHE MHOYKECTB.

4. Oneparuu HaJ MHOKECTBaMHU.

5. Ynopsnodennsle napsl. [Ipsimoe npousBeaeHe MHOKECTB.

6. OTHOIIEHHUS.
7. Pa30uenust u MOKpHITHUSL.

8. CBoiicTBa omeparuii HaJ MHOKECTBaMH.
9. Kommosurus otHomennii. CTeneHsb OTHOILLIEHHUS.

10. AAnpo oTHOIIEHUSI.
11. CsoiicTBa OTHOIIIEHUH.




12. OTHOUIEHNE YKBUBAJICHTHOCTH.
13. dynaxnuu. OnpeneneHus.
14. ®ynkuynn. Mabekus, CIOpbEKIHs 1 OUEKITUSI.
15. Anroputm noctpoenust CJIH®.
16. Anroput™m noctpoeruss CKH®.
17. Anroputm noctpoenuss MKH®.
18. Anroput™m noctpoerus M/IHO.
19. Ncuncnenue BoicKka3biBaHU. OCHOBHBIC TOHSTHSL.
20. Ucuncnenue BoickazbiBanuii. @opmyiibl. PaBHOCHIIBHBIE TTpe0OpazoBaHus GopmyII.
21. Jlormdeckwuii BEIBOJ. METO pE30ITIOIIHIA.
22. Jlornueckuii BbIBOJI. COKpaIIEeHHBI METO/I.
23. Jlorudeckwuii BEIBOJI. METOT ITOCIIEIOBATEIBbHBIX SKBUBAJICHTHBIX MPEOOPA30BAHMIA.
24. Ucuncnenue npenukaroB. [lonsTue npenukara.
25. Hcuucnenne npeaukaroB. KBaHTOpEI.
26. Ucuncnenue npenukaroB. Jloruueckuii BEIBOI.
27. Teopus rpadoB. OnpeneneHue u 3a1anue rpados.
28. Teopus rpados. CBoiicTBa rpados.
29. Teopus rpacdoB. CTeneHb BEpIIMHEL.
30. Teopus rpadoB. MaTpulbl HHIKUIEHTHOCTH.
31. Teopwus rpadoB. MaTpHIlbl CMEKHOCTH.
32. Teopus rpadoB. CIHCOK CMEKHOCTH.
33. Teopus rpadoB. MapmipyThI.
34. Teopus rpados. Lleru.
35. Teopwus rpadoB. LIukib.
36. Teopus rpados. [lepeBbs.
37. Teopus rpadoB. O6x0/6I rpadoB B rIIyOUHY U IIUPHHY

2.2. 3aganusi 1Jis IPOMEKYTOYHOM aTTeCTAlMU

2.2.1. KouTpoJabHbIe BOIPOCHI K YK3aMeHy(3a4eTy)

KoHTposnbHbIe BOMPOCH! A7l MPOBEACHUS TEKYIIET0 KOHTPOs. KOHTpoiIbHBIE BOIPOCH
JJISL HpOBCHeHI/ISI HpOMe)KYTOT-IHOI\/JI aTTeCTalluU 110 UTOTraM OCBOCHUA NUCHHUIIJIUHBI. KOHTpOJ’IBHafI
pabora. TecTbl

2.2.2. TunoBbIe JK3aMeHAIMOHHDbIE 321291

2.2.3. Tembl/3a1aHUsI KYPCOBBIX IPOEKTOB/KYPCOBBLIX padoT

3aaHus Ha KOHTPOJIbHYIO paboTy

Bapuant 1

1. Ilycte A — MHOXeECTBO nenuTeneil umcina 15, B — MHOXECTBO MpOCTHIX YHCET,
MeHbpIx 10, C — MHOXECTBO 4YeTHBIX uMces, MeHbmuX 9. [lepeuuc-muTh 3MEeMEHTHI ITHX
mHOKecTB 1 Haiitn AEB, ACB, BCC, (AEC)CB, ACBCC.

2. Peuts ¢ momoipio Auarpamm Ditnepa—BenHa.

Jlekmmn mo xmmuu mocematoT 20 cryneHtoB, mo ncuxonorun — 30. Haidtu uumcio
CTYJIEHTOB, TIOCEMIAIOIINX JICKIIUH 110 XUMHH WU TICUXOJIOTUH, €CITH

a) TH JICKIIHH TIPOUCXOJST B OJHO BPEMSI;

0) 9TH JIEKIIUU POUCXOIAT B pazHoe Bpems, u 10 cTyneHToB ciymmaroT 06a Kypca.

3. HccnemoBaTh  CBOWCTBA  OTHOMICHHWS. SIBJIseTCs JIM  OHO  OTHOIICHUEM
9K-BUBAJICHTHOCTU?

OtHorrenue HepaBeHcTBa (1).

4 TTocTnouTk TAATUTTV UCTUHHOCTU TS (hONMVY TR



5. C moMomipl0 paBHOCWIBHBIX TpeoOpa3oBaHuil yoeauTbes, uro gopmyna 3agaun 1
paBHOCHIIbHA (hopMmyJie . [lepeuncinute Ucob3yeMble 3aKOHBbI.

6. IIpoBepuTh NPaBMWILHOCTh JIOTHYECKOTO PACCYKIEHHS COKpAIIEHHBIM CIIOCOOOM.
Kakumu n1pyrumu cnocobamMu MOXKHO pEIIUTh 3Ty 3a1a4dy?

“UsBectHo, uyto llerp u MBan Oparbs, unu onu onHokypcHuku. Ecmu Iletp m MBan
Opatbs, To Cepreit u lBan He Opatbs. Eciu [letp n MIBan ogHO-KypcHuKH, To Ban 1 Muxaunn
TOXXe OAHOKypcHHKH. CrnenoBarenbHo, uian Cepreit m VBan Opartes, win ViBan m Muxaumn
OJHOKYPCHHUKH .

7.Haiitu CHH® cnenyronmx ¢opMysn IByMsl CIIOCOOAMU a)IIOCTPOHMB TaO-JIUILY
UCTUHHOCTH; 0)C MOMOIIBIO SKBUBAJIEHTHBIX IPEOOPA30BaHMIA:

xUz~@@yU@2)®yU@zU (Dx® By);

8. Hcrnonp3ys nBa mpeaukara, 3alulIMTE IMPeIIoKEeHHe B BUAE (OPMYJbI JOTMKH
npeaukatoB: “Bee commarel xpaOpele”. 3amummTe OTPUIAHHE IO-TYYSHHOW (GOPMYIBI U
IPUBEINTE €€ K IpeABapeHHON HopMallbHOU (opme.

9. Hus oprpada (puc. 1) HalauTe MHOXKECTBO JIOCTHKMMOCTH U MHOXE-CTBO
KOHTPAOCTHKMUMOCTH BEpILIMHBI . BblAicHUTE, KakuMu cCBOHCTBaMM oOnagaer OHHapHOE
OTHOIIIEHHE, 3a7aHHoe TpadoM . [TocTpoliTe MaT-puIly CMEKXHOCTH M MaTPHILy WHIMICHTHOCTH,
3aHyMEepOBaB JIyru oprpada .

10. Banymepyiite BepiuHbl rpada (puc. 1) u onmpeaenuTe CTENEHH BCEX €ro BEPIIHH.
Hapucyiite kakoi-mu6o ocToBHbIN nojarpad rpada . 3a-nuImunTe MaTpULy CMEXKHOCTH U MaTpUILy
WHIIUJIEHTHOCTH rpada , 3a-HyMepOBaB ero pedpa.

11. Ioxaxwure, uto rpadsl G1 u G2(puc.1) uzomopdusl. [Inanapen nmu rpad G27

12. Omnpenenure muKIOMatndeckoe uucio rpada (puc. 1). BeisicHuTe, MOXHO 1
HapucoBaTh rpad , He OTPbIBask PyKU OT OyMaru M He MPOXO-Is HU [0 OJHOMY PeOpy JBaXKIbl.
OtBet o0ocHYyiITE.

13. BeIsicHHTE, CKOIBKO pedep HyKHO yIamuTh u3 rpada (puc. 1) mpu moctpoeHHu ero
Kapkaca. 3aHyMepyHTe BepIIUHbI Tpada U MOCTPOHMTE Kapkac IByMs crocobamu (00xom “B
HMIMPHHY”’, 00X0/1 “B IITyOMHY "), HauaB 00X0/1 U3 BEPUIMHbBI C MAKCUMAIILHON CTENEHBIO.

BapwuanT 2

1. Hycrs A = [-1; 1], B = (<% 0) , C = [0 ;2). Haiitn cnexyromue MaOxe-ctBa: AEC,
ACB, AEBEC, (AEB) CC, BCC.

2. Pemuts ¢ momonuipo Auarpamm Ditnepa—BenHa.

B orpsine u3 40 pebst 30 ymeroT ruraBath, 27 yMEIOT UTPATh B IAXMAThI U TOJIBKO MATEPO
HE YMEIOT HU TOT0 HU Apyroro. CKoiIbKo pedsaT yMeroT U IU1aBaTh, U UTPATh B IIaXMaThl?

3. HccrmemoBaTh CBOWCTBAa  OTHOWICHWs. SIBIseTCs M OHO  OTHOIICHHUEM
HK-BUBAJICHTHOCTU?

OtHomeHne «MeHbIey (<).

4. OnpenienuTh ¢ MOMOIIbIO TaOIMIIbI HCTUHHOCTH, PABHOCUIIBHBI JTU (POP-MYJIBL: H .

5. B ¢dopmyne uzbaBuTbCS OT omepanydyd UMIUIMKAMM U YIPOCTUTH C TOMOIIBIO
PaBHOCHIIBHBIX TpeoOpa3oBanuil. [lepeuncinTh NCMOIb3yeMble 3aKOHBI.

6. IIpoBepHuTh MPaBWILHOCTH JIOTHYECKOTO PACCYKIEHHS COKpAIIEHHBIM CIIOCOOOM.
Kakumu apyruMu croco0aMu MOKHO pemuTh 3Ty 3anady? “Ilpsmeie a u b nim napaninenbHsl,
WIN TIePECEeKAIOTCs], WM CKpeluBarT-cs. [IpsiMbie a u b jexar B OJHOWM TUIOCKOCTH U HE
nepecekaroTcs. Ecnau mpsMble J1ekaT B OAHOM IUIOCKOCTH, TO OHM HE CKpPELIMBAIOTCS.
CrnemoBa-TenbHO, MpsiMbIe @ 1 b mapasuiebHbr”.

7. Haiitu CJJH® cnegyrommx ¢opMmyn AByMs crnocobaMu a)IOCTPOMB Tab-JIHIly
WCTUHHOCTH; 0)C MOMOIIHIO SKBUBAJICHTHBIX ITPEOOPa30BaAHMN:

@y®z)®xUz)®xUyUzU2x;

8. Hcrmonmp3ys 1Ba TpeauKara, 3alMIIATE MPEIIOKEHWE B BUAE (OPMYIBI JOTHKH
npeaukaToB: “HekoTopble XBaCTyHBI TPYCIMBBI . 3alUIINTE OTPU-IIAHKE TTOTyYEHHON (GOPMYIIbI
Y MIPUBEIUTE €€ K IPEeABAPEHHON HOpMaJb-HOM (hopme.



9. Jlns oprpada (puc. 2) HaWgUTEe MHOXKECTBO JJOCTHIKUMOCTH W MHOXKE-CTBO
KOHTPAOCTHXUMOCTH BEpIIMHBI . BbIAicHUTE, KakuMu CBOWCTBamMHM oO0Namaer OHHApHOE
OTHOIIeHHE, 3a1anHoe Tpadom . [TocTpoiite MaT-puily CMEKHOCTU U MATPHUILy MHIIUIECHTHOCTH,
3aHyMEepOBaB IyTu oprpada .

10. Banymepyiite BepimuHbl rpada (puc. 2) U ONPEaCIUTe CTEIEHH BCEX €ro BEPIIHH.
Hapucyiite kakoif-nn6o octoBHbIN moarpad rpada . 3a-mUImIMTe MATPUIBI CMEXHOCTH U
MHIUACHTHOCTH Tpada , 3aHyMepoBaB ero peodpa.

11. [okaxwure, uto rpadsl u (puc. 2) usomopdusl. [Inanapen mu ?

12. Omnpepenure HMKIOMaTHYeckoe uucio rpada (puc. 2). BosicHHTE, MOXHO JH
HapUCOBaTh rpad , HE OTPHIBAsk PyKU OT OyMaru M He MPOXO-Is HU 10 OJHOMY PeOpy JIBaXKIbI.
OtBet obocHYyi#TE.

13. BeIsicHuTE, CKOJBKO pedep HYKHO YAaIuTh U3 rpada (puc. 2) mpu MOCTPOCHUU €ro
Kapkaca. 3aHyMepyHTe BepIIMHBI Tpada M IMOCTPOWTE Kapkac IByMs crocobamu (00xom “B
MIMpHUHY”’, 00X0/1 “B TIIyOHHY’’), Ha4aB 00X0/1 U3 BEPUIMHBI C MAKCUMAIIbHON CTETICHBIO.

Bapwuant 3

1. ITyctp A — MHOKECTBO AenuTenei yncna 12, B — MHOXXeCTBO KOpHEH ypaBHEHHUS X2 —
6x +5 =0, C — MHOXKECTBO HEUCTHBIX UHCEII X TakuX, 4To 3 £ X £ 12. 3ammcarh MHOXecTBa A, B,
C nepeuncienueM ux 1eMenTos u HaiiTu AEB, BCC, (AEB) CC, ACBCC.

2. Pemiuth ¢ moMoIpto auarpamm Jiinepa—BenHa.

Ha ypoxe nutepaTypbl y4uTeNnb penui y3HaTh, KTo u3 40 y4eHHKOB Ki1acca YUTall KHUTH
A, B u C. Pe3ynbraTsl onpoca 0Ka3aluch TaKOBBL: KHUTY A yuTaiu 25 yyamuxcs, KHury B — 22,
kaury C — 22. Kaury A nnn B ynranu 33 yuennka, A nimn C — 32, B wm C — 31. Bee Tpu kHurn
npowid 10 yuamuxcs. CKOJIbKO YYEHHUKOB Mpouiu 1mo ofgHoW kHure? CKOJBKO ydaluxcs He
YUTAIIA HA OJTHOM M3 3TUX TPEX KHUT?

3. HccnemoBaTh  cBOWcTBa  OTHOWIEHUS. SIBiseTCs JM  OHO  OTHOILICHUEM
9K-BHUBAJICHTHOCTH?

OrtHoteHne «00oJbIie TH00 paBHO» (3).

4. TTocTpouTh TaOIUIY UCTUHHOCTH JJIs1 (POPMYJIBI:

5. C moMompio paBHOCWIIBHBIX MpeoOpa3zoBaHuil yoeautbes, yto dopmyna 3agaun 1
ABJIsieTCA TaBTOJOTHeH. [lepeuncnuTh NCoIb3yeMble 3aKOHBI.

6. IIpoBepHuTh MPaBMWILHOCTH JIOTHYECKOTO PACCYKIEHHS COKpAIIEHHBIM CIIOCOOOM.
Kakumu n1pyrumu cnoco0amMu MOXKHO pEeIIUTh 3Ty 3a1a4dy?

“Ecnm B mapamienorpaMme JUaroHaIM  B3aUMHO TEPHEHAMKYISPHBI, TO 3TOT
napamienorpaMM — poM0. B naHHOM nmapamienorpaMme AMaroHalld  HE  B3aUMHO
neprneHuKyIsipHbl. Cie1oBaTeNbHO, HapajuIeIorpaMM He eCTh poMO ™.

7. Haiitu CJH® cneayrommx ¢opMmyn AByMs crnocoOaMu a)IOCTPOMB Tab-JIHILy
HWCTUHHOCTH; 0)C MOMOIIIHIO SKBUBAJICHTHBIX ITPEOOpPa30BaAHMINA:

(@xU@y®zUBy)~dx Uy U (Z®Xx);

8. Mcrmonmp3ys 1Ba TpeauKaTa, 3alMIIATE MPEIIOKECHWE B BUAE (OPMYIBI JOTHKH
npeaukaTtoB: “Bce KHUrM mosesHble”. 3amMIIMTe OTPHUIAHWE TMOJIYy-ueHHOW (opMyJBl U
IIPUBEINTE €€ K MTPeIBApEHHON HOpMaJIbHOH hopme.

9. lns oprpada (puc. 3) HalaAUTE MHOXKECTBO JIOCTHXKHMOCTH U MHOXE-CTBO
KOHTPAOCTHKUMOCTH BEPIIWHBI . BBIACHUTE, KakMMU CBOWCTBamMH oONamaer OWHApHOE
OTHOILIEHHE, 3aaHHoe Tpadom . [locTpoiiTe MaTpuIly CMEXHOCTH U MAaTPUILy MHIUIEHTHOCTH,
3aHyMEpOBaB IyTu opr-pada .

10. lan Heoprpad (puc. 3). 3aHyMepyiTe BepUIHHBI Tpada U onpeie-TuTe CTEIICHN BCeX
ero BepumH. Hapucyiite kakoif-mnbo ocToBHbI mnoa-rpad rpada . 3anuimuTe MaTpUIly
CMEXHOCTH U MaTpPUIly HHIIUJACHTHO-CTH Tpada , 3aHyMepoBaB ero peopa.

11. TTokaxwure, yto rpads u (puc. 3) usoMophHbL. SBiseTcs u rpad MmIaHapHbIM?



12. Ompenenute HMUKIOMaTHYecKoe yncio rpada (puc. 3). BeISICHUTE, MOKHO JIM HApHCOBATh
rpad , He OTpbIBas PyKu OT Oymaru W HE MPOXO-Is HU MO OJHOMY pedpy mBaxkasl. OTBET
obocHyi#iTe.

13. BeisicHuTE, CKOJBKO pebep HYKHO yAaauTh u3 rpada (puc. 3) nmpu MOCTPOCHUHU €ro
Kapkaca. 3aHyMepyHTe BepIIMHBI Tpada M IMOCTPOWTE Kapkac IByMs crocobamu (00xom “B
MIMPHUHY”’, 00X0/ “B IITyOHHY’’), Ha4aB 00X0/1 U3 BEPUIMHBI C MAKCUMAILHON CTETICHBIO.

Bapuanr 4

1. Ilyctb A — MHOXKECTBO YETHBIX 4YMceN X TakuxX, 4yro 3<x<10, B — mHOXe-cTBO
nenutenei yncia 21, C — MHOXKECTBO ITPOCTHIX Unces, MeHbIMX 12. 3anucaTe MHOXeCTBa A, B,
C nepeuncienueM ux nemenTos u Haiitu AEB, BCC, (AEB) CC, ACBCC.

2. IlpoananusupyiiTe U HapucyiTe nuarpammbl Bena. B nmpeamnonoskeHuu, 4to 1000
yUYalMiCcs B IIKOJE M3y4yaeT XOTh OJUH W3 YKa3aHHBIX TPeX S3BIKOB, HAHTH 00IIee YHcio
yyalmxcs B LIKoJe, eciau 30 ydamuxcsl u3y-4aloT aHTMIHMUCKUM s3bIK, 13 yyammxcs u3y4aroT
(G paHITy3CKHi SI3bIK, 23 YJaIUXCsl M3yYaloT HEMEIKUN SI3BIK, 6 yJaluxcsl U3y4ar0T aHTJTHACKHMA
u (paniysckuit a3pik, 11 yyammuxcs uU3y4arOT aHTIUNCKUN W HEMEUKHUH S3bIK, 4 yyaluxcs
U3y4aroT (PpaHIly3CKUIl 1 HEMEUKUH S3bIK, 1 yuamuiics u3yda-eT Bce TPH SA3bIKA.

3. HccnemoBaTh  cBOWCcTBa  OTHOWIEHUS. SIBiseTCss 7M.  OHO  OTHOILIGHUEM
9K-BUBAJICHTHOCTU?

OTtHotenune nooOus GUryp Ha IIOCKOCTH.

4. TTocTpouTh TaOIUIY UCTUHHOCTH JJIs1 (POPMYJIBI:

5. C moMompl0 paBHOCWIBHBIX TpeoOpa3oBaHuil yOoeauTbes, uro gopmyna 3agaum 1
ABJIsieTCA MpoTUBOpeureM. [lepeuncinute Ucnonb3yeMble 3aKOHBbI.

6. IIpoBepuTh NPaBMWILHOCTH JIOTHYECKOTO PACCYXKIEHHS COKpAIIEHHBIM CIIOCOOOM.
Kakumu n1pyrumu cnoco0amMu MOXKHO PEILIUTh 3Ty 3a1a4uy?

“Ecnm QyHKUMS HEMpepbIBHA HA JAHHOM HWHTEpBaJe M MMEET pa3Hble 3HAKM Ha €ro
KOHIIaX, TO BHYTPH JaHHOTO MHTepBaia (GyHKIMs oOpaiaercs B Hysb. DyHKIUSA He oOparaercs
B HyJIb Ha JJaHHOM UHTEpBaJjie, HO Ha KOH-I[aX UMeeT pa3Hble 3HaKu. CliejoBaTenbHO, QYHKIMS HE
ABJIIETCS HEIIPE-PBIBHOM .

7. Haittru CIHH® cnenyromux QopMyn aBymMsi crnoco0aMu a)lOCTPOUB Tal-JIMILY
UCTUHHOCTH; 0)C MOMOIIBIO SKBUBAIIEHTHBIX PEOOPa30BaHMIA:

yUZz®@zUy)® (x Uy) ® @(y U @2);

8. Hcrnonp3ys 1Ba mpeaukara, 3alulIMTE MpeiokKeHHe B BUAE (OPMYIbl JOTMKH
npenukaroB: “HekoTopble NTHIBI YMEIOT NMETh . 3alUIIUTe OTPU-IIaHUE NOTyUYEeHHOU (OpMYIIbI
U [IPUBEJUTE €€ K peIBapeHHON HOpMalb-HOH (hopme.

9. Hns oprpada (puc. 4) HalWaAUTE MHOXKECTBO JIOCTHXHMOCTH U MHOXE-CTBO
KOHTPAOCTHKUMOCTH BEpIIMHBI . BbIAicHUTE, KakuMu CBOWCTBaMM oONagaer OHHapHOE
OTHOIIEHHUE, 3a1aHHoe TpadoMm . [TocTpoiite MaT-puily CMEXHOCTH U MATPHUIy MHIIUJIEHTHOCTH,
3aHyMepOBaB JIyTu oprpada .

10. Banymepyiite BepimuHbl rpada (puc. 4) U OnpeaenuTe CTEIEHH BCEX €ro BEPIIHH.
Hapucyiite kakoif-nn6o ocToBHbI moarpad rpada . 3a-mUIIMTE MaTPUIBI CMEXHOCTH U
WHIIUJIEHTHOCTH Tpada , 3aHyMepoBaB ero pedpa.

11. [okaxwure, uro rpadsl u (puc. 4) usomopdHsL. SBnsercs au rpad miaHapHbIM?

12. Omnpenenure umKIOMaTndeckoe uucio rpada (puc. 4). BoisicHuTe, MOXHO JH
HapuCcoBaTh rpad , He OTPHIBask PyKU OT OyMaru M He MPOXO-As HU 10 OJTHOMY PeOpy JBasKIbl.
OtBet o0ocHYyiTE.

13. BoisicHUTE, CKOJIBKO pedep HYXKHO yAaluTh U3 rpada (puc. 4) mpu MOCTPOSHUH €T
Kapkaca. 3aHyMmMepyhTe BepIIUHBI Tpada M MOCTPOWTE Kapkac IByMs cmocobamu (00xom “B
HMIMPHHY”, 00X0/1 “B IITyOHHY’’), HauaB 00X0/1 U3 BEPUIMHBI C MAKCUMAIILHON CTENEHBIO.

Bapuant 5

1. Iycrs A = [0; 3], B = (1; 5), C = (-2; 0] . Haiitu AEB, ACB, ACC, BEC, ACBCC,
(AEB) CC.



2. PemuTh ¢ moMotisio Auarpamm Diinepa—BenHa.

B Teuenme Hemenu B KHHOTeaTpe AeMOHCTpupoBanuch puimbmbel A, B u C. U3 40
HIKOJIbHUKOB KaXK[IbIi IIOCMOTpEI TU00 Bce TpH PuiibMa, JT1M00 ouH U3 Tpex. GuinbM A BUAETH
13 mkonbpHUKOB, puinbeM B — 16, dunsm C — 19. Haiith, CKOJIbKO YH4EHUKOB IPOCMOTPEIH BCE TPU
bunpMma.

3. HccnmemoBaTh CBOWCTBAa  OTHOUICHWs. SIBIseTcs JM  OHO  OTHOIICHUEM
9K-BUBaJIECHTHOCTHU?

OTHoleHune JeNIeHus Halemo.

4. TTocTpouThb TAaOIUIY UICTUHHOCTH JIJIsT (POPMYJIBI:

5. C mnomompl paBHOCWIBHBIX MPEeoOpa3oBaHUNl yOEAUTHCSH, YTO GOPMYJIBI U
paBHOCHIIBHBL. [1epeyrcanTh UCI0Ib-3yeMbIe 3aKOHBI.

6. IIpoBepuTh NPaBUWIBHOCTh JIOIMUYECKOIO PACCYXJEHHS COKPAIIEHHBIM CIIOCOOOM.
Kakumu npyrumu cnocobamMu MOXKHO PEIIUTh ATY 3a1a49y?

“EcaM LeHbl BBICOKM, TO M 3aplulaTa BbICOKA. LIeHBI BBICOKM MM INPUMEHS-ETCA
perynupoBaHue 1eH. Eciu mpuMeHsieTcst perynpoBaHue IeH, To HeT nHusinun. Habmonaercs
uHpsms. CrenoBaTenbHO, 3apIuiaTa BRICOKA ™.

7. Haittru CHH® cnenyromux Qopmyn aBymsi crnoco0aMu a)lOCTPOUB TaO-JIMILY
UCTUHHOCTH; 0)C MOMOIIBIO SKBUBAIIEHTHBIX IPEOOPA30OBaAHMIA:

(@z®x)®x Uy)®x Uy UzU®@x;

8. Hcnonp3ys nBa mpeaukara, 3alulIMTe MpeIokKEeHHe B BUAe (OPMYIbl JOTMKH
npeaukatoB: “Bce Mpimm m00ST chIp”. 3anMIIUTe OTPUIAHHE IONYYEeHHOH (GOpMyJBsl U
IPUBEINTE €€ K IpeABapeHHON HopMallbHOU (hopme.

9. Hus oprpada (puc. 5) HalauTe MHOXKECTBO JIOCTHXHMOCTH U MHOXE-CTBO
KOHTPAOCTHKUMOCTH BEpILIMHBI . BblAicHUTE, KakuMu CBOHCTBaMM oOnagaer OHHAapHOE
OTHOIIIEHHE, 3aaHHoe TpadoM . [locTpoliTe MaT-puIly CMEKHOCTH ¥ MaTPHILy WHIMIEHTHOCTH,
3aHyMepOBaB JIyTu oprpada .

10. Banymepyiite BepiuHbl rpada (puc. 5) U onpeaenuTe CTENEHH BCEX €ro BEPIIHH.
Hapucyiite kakoii-nmu6o octoBHbIM moxarpad rpada . 3a-mummre MaTpUIbl CMEXKHOCTH U
WHIIUJIEHTHOCTH rpada , 3aHyMepoBaB ero pedpa.

11. TTokaxwure, uto rpadsl u (puc. 5) usomopdHbI. SBnsiercs nu rpad rmIaHapHbIM?

12. Omnpenenure uMKIOMaTHYeckoe uucio rpada (puc. 5). BesicHHTE, MOXHO JH
HapucoBaTh rpad , He OTPbIBask PyKHU OT OyMaru M He MPOXO-As HU M0 OJTHOMY PeOpy JBaKIbl.
OtBer obocHyiiTE.

13. BeIsicHHTE, CKOIBKO pedep HYKHO yIamuTh u3 rpada (puc. 5) mpu mocTpoeHHH ero
Kapkaca. 3aHyMepyHTe BepIIUHBI Tpada M MOCTPOMTE Kapkac IByMs crocoOamu (00xom “B
HMIMPHHY”, 00X0/1 “B IITyOMHY’’), HauaB 00X0/1 U3 BEPUIMHBI C MAKCUMAIILHON CTENEHBIO.

BapwuanT 6

1. Tycts A = (-1; 0], B = [0; 2). Haiitu AEB, ACB, AE , , .

2. Pemmmth ¢ moMomibpio quarpamm Diinepa—BenHa.

B miryuHoMm oTaene MarasmHa MOCETUTENH OOBIYHO MOKYMAKT JUOO OIUH TOPT, JHOO
OJIHY KOpOOKy KoH(eT, Tu00 OIWH TOPT M OJHY KOpOoOKy KoH-peT. B onun w3 mHel Obuio
npoaano 57 toproB u 36 kKopoOok kKoHpeT. Ckonbko ObUTO MOKymaTened, ecnu 12 yenoBek
KYIIWJIU U TOPT U KOPOOKY KOHGET?

3. HccnemoBaTh  cBOWcTBa  OTHOWIEHUS. SIBseTcs 7  OHO  OTHOIIGHUEM
AK-BUBAJIEHTHOCTHU?

OTHOIIEHHE TOXKIECTBA

4. OnipeaenuTh ¢ MOMOIIBIO TAOIUITEI UICTUHHOCTH, PAaBHOCUJIBHBI JTH (DOP-MYJIBL: U .

5. C moMoIipl0 paBHOCUIBHBIX MPeo0pa3oBaHUl yOemauThes, 4To Gopmymna sSBISETCS
TaBTOJIOTMEH. [TepeuncianTh nCnoab3ye-Mbie 3aKOHBI.

6. [IpoBepUTh MPaBUIBLHOCTH JIOTUYECKOTO PACCYKICHUS COKPAIIICHHBIM CITIOCOOOM.



Kaknmu apyrumu crioco6amMu MOKHO PEIIUTh 3Ty 3a7a9y?

“JInbo ayauropus OblIa 3aKpbITa, IMOO0, €CIIM MPENnoaaBaTesb 003/, TO BCE CTYACHTHI
VIILITU B CTONIOBYI0. Ecnu ayautopus He Oblia 3aKpbITa, TO MpernoiaBaTenb He ono3nai. Ecnu Bce
CTYACHTHI YIILJIM B CTOJIOBYIO, TO IIperoiaBaTelns ono3aai. CiieaoBaTenbHO, ayJUTOpUs He Oblia
3aKphITa’.

7. Haittu CKH® cneayromux Gopmyn IByMs croco0amMu a)llOCTPOHB Ta0-IUILY
UCTUHHOCTH; 0)C TOMOIIIbIO SKBUBAJIEHTHBIX ITPEOOPa30BAHUIA:

@xUy)®xUz)®@3(@zUy)UXx;

8. Hcnonw3ys nBa mpeaukara, 3alHIIUTEe MPEAJoKEeHUE B BHUIE (POPMYJIbI JIOTHMKH
npeaukaroB: “Hekoropble meTyxu TropAsTcs cBOoMM XBocToM™. Ilo-cTaBbTe 3HAK OTpPUIIAHMS
nepe1 NoJIydYeHHOM (hOpMyJIOi U MPUBEINUTE €€ K ITPeIBapCHHON HOpMaIbHOH (hopme.

9. s oprpada (puc. 6) HalaAuTEe MHOXKECTBO JIOCTHKHMOCTH U MHOXKE-CTBO
KOHTPJIOCTHKUMOCTH BEpIIMHBI . BpISICHWTE, KaKUMH CBOMCTBaMH 00jagaeT OuHaApHOE
OTHOIICHHE, 3a1aHHoe TpadoMm . [TocTpoiiTe MaT-pHUIly CMEKHOCTH U MATPHUILYy HHIIUICHTHOCTH,
3aHyMepOBaB 1yru oprpada .

10. Banymepyiite BepiuHbl rpada (puc. 6) U onmpeaesuTe CTENEHH BCEX €ro BEPIIHH.
Hapucyiite kakoii-nu6o ocToBHBIM moarpad rpada . 3a-MUMIUTE MATPHUIBI CMEXKHOCTH H
WHIUJIEHTHOCTH rpada , 3aHyMepOoBaB ero pedpa.

11. TTokaxwure, yto rpadsl u (puc. 2) usomopdusl. [Inanapen u ?

12. Omnpenenure mMKIOMaTHdeckoe uucio rpada (puc. 6). BbisicHuTe, MOXHO JH
HapucoBaTh rpad , He OTPbIBas PyKHU OT OyMaru U He MPOXO-IIs HU MO OJHOMY peOpy IBaXIbl.
OtBet obocHyiITE.

13. BeIssicHuTE, CKOJIBKO pebep HYKHO yAaauTh u3 rpada (puc. 6) mpu MOCTPOEHUH €ro
Kapkaca. 3aHyMepylTe BepIIMHBI rpada W IMOCTPOHTEe Kapkac JByMs criocobamu (00xom “B
MUpPHHY”, 00X0[1 “B TNIyOMHY’), Ha4aB 00X0/1 U3 BEPIIMHBI C MAKCUMAILHOM CTEIIEHBIO.

Bapuant 7

1. Tycts A = (-1; 0], B = [0; 2). Haiitu AEB, ACB, AE , , .

2. Pemmth ¢ momomnipio auarpamm Diinepa—BenHa.

A — NOJIMHOKECTBO MHOYKECTBA HATYPaJbHBIX UMCEN, KaXKJIbI JIEMEHT MHOXeCTBa A
€CTh YHCJIO, KpaTHOE WK 2, WK 3, i 5. HaliTi 9rciio 21eMeHTOB B MHOKECTBE A, €CITH Cpeiu
Hux umeercs: 70 uucen, kpaTHbeix 2; 60 uucen, kpatueix 3; 80 umcen, KpaTHbIX 5; 32 4ymcna,
KpatHbIX 6; 35 uncen, kpatHbix 10; 38 uncen, kparupix 15; u 20 gucen, kparusix 30.

3. HccnemoBaTb CBOHCTBAa  OTHOUIEHHs. SIBisieTcs JM  OHO  OTHOIIEHUEM
9K-BHUBAJICHTHOCTU?

OTHOIIEHUE «GKUTh B OTHOM T'OPOJIE.

4. ITocTpouTh TaOIMILy UICTUHHOCTHU JI71s1 YOPMYJIBIL:

5. C mnomolIpl0 paBHOCWIIBHBIX MpeoOpa3zoBaHuil yOenuThes, 4To (QOpMy-JIbl U
paBHOCUIIBHBL. [le-peuncianTs uCnob3yeMble 3aKOHBI.

6. IIpoBepHuTh MPaBWILHOCTH JIOTHYECKOTO PACCYKIEHHS COKpAIIEHHBIM CIIOCOOOM.
Kakumu n1pyrumu cnoco0amMu MOXKHO pEIIUTh ATy 3a1a4uy?

“Ecnu IlaBen He BcTpeuan MBana, To 1100 VBaH He ObLT Ha nekuusx, auodo [lasen joker.
Ecnu MBan Obu1 Ha nekuusx, To [laBen Bcrpeuan MBana, u Cepreit Obl1 B Y4MUTAIBHOM 3alie 1OCIIe
nexnun. Ecim Cepreit ObuT B yMTadb-HOM 3ajie mocie Jekmuu, To aubo [laBen He Obutl Ha
aexuusx, mbo I1asen joket. CnenoBatensHo, MIBaH He ObLT Ha JIEKIUAX. .

7. Haittru CKH® cneayrommx (opmyn aByMs crmoco0aMu a)IOCTPOWB Tal-JIMILY
UCTUHHOCTH; 0)C MOMOIIIBIO SKBUBAIIEHTHBIX MPEOOPa30OBaAHMIA:

(yU@zU (x®@2))® (x Uy) ® @z;

8. Hcrmonp3ys 1Ba mpeaukara, 3aluLIMTE MpeIIokKEeHHe B BUAe (OPMYIbI JOTMKH
npeankaToB: “Bcee xpabperpl 10cTOMHBI cnaBbl”’. [locTaBbTe 3HAK OTPUIIAHMS TTEPE]] TOTYUYESHHON
dbopmynoii u npuseaute ee k [THD.

O TTra anrnadha (mue 7) wadimume MENWACTRA TOACTUNKUMACTU U MHNNKE-CTRO



KOHTPJIOCTHKUMOCTH BEpIIMHBI . BbIsICHUTE, KakUMH CBOMCTBaMH 00jafaeT OuHApHOE
OTHOIIICHHE, 3a1anHoe Tpadom . [TocTpoiiTe MaT-pUIly CMEKHOCTH U MATPHUILY HHIIUIECHTHOCTH,
3aHyMepoBaB 1yru oprpada .

10. Banymepyiite BepiuHbl rpada (puc. 7) U ONPEaeIUTe CTENEHH BCEX €ro BEpPIIHH.
Hapucyiite kakoil-nmu60 ocToBHBIM moarpad rpada . 3a-mUIIKMTE MaTPUIBI CMEKHOCTH M
WHIUACHTHOCTH Tpada , 3aHyMepOoBaB ero peodpa.

11. TTokaxwure, yto rpads u (puc. 2) usomopdusl. [Inanapen u ?

12. Omnpenenute MKIOMaTHYeckoe uucio rpada (puc. 7). BbisicHHTE, MOXHO JH
HapucoBaTh rpad , He OTPbIBas PyKHU OT OyMaru u He MPOXO-II HU MO OJHOMY peOpy IBaXIbl.
OtBet o0ocHyiiTE.

13. BeIssicHUTE, CKOJIBKO pebep HY»KHO yAaauTh u3 rpada (puc. 7) mpH MOCTPOSHUH €ro
Kapkaca. 3aHyMepylTe BepIIMHBI rpada U MOCTPOTEe Kapkac JByMs crocobamu (00xom “B
MUpHHY”, 00X0/1 “B TIIyOMHY "), Ha4aB 00X0/1 U3 BEPIIMHBI C MAKCUMATLHOM CTENIEHBIO.

BapwuanT 8

1. Hycts A = {2n+1%n1IN}, B = {2n+2%n1N}. Haittu A\B, B\A, AEB, ACB.

2. Pemmth ¢ moMomipo quarpamm Diinepa—BenHa.

B crioptuBHOM narepe 65% pedst ymerot urpatb B ¢pyt60:1, 70% - B Bo-nei6on u 75% - B
Oacket0Oo0i1. KakoBO HauMeHblIee YUCII0 Pe0sT, yMEIO-IUX UIpaTh U B PyTOOII, U B BOJIEHOO, U B
Oacketbon?

3. HccrmemoBaTh CBOWCTBAa  OTHOWICHWs. SIBIsieTCs M OHO  OTHOIICHUEM
9K-BUBAJIIEHTHOCTH?

OTHO1IEHUE TapAITIETEHOCTH MPSIMBIX.

4. TTocTpouTh TAOIUIY UICTUHHOCTH JIJ1s1 POPMYIIBL: .

5. B ¢opmyne u30aBUTh-CSI OT ONEpalMd HMMIUIMKAIMA W YHOPOCTUTH C IOMOIIBIO
PaBHOCHJIBHBIX ITpeoOpa3oBaHuil. [lepeunciinTh nCnonbp3yemMble 3aKOHBI.

6. IIpoBepHuTh MPaBMWILHOCTH JIOTHYECKOTO PACCYKIEHHS COKpAIIEHHBIM CIIOCOOOM.
Kakumu n1pyrumu cnoco0amMu MOXKHO pEeIIUTh 3Ty 3a1a4uy?

“Ecnu st 6yly rOBOPHUTH IIPaBy, TO MEHS IPOCIABUT pocToi Hapoa. Ecnu st Oyny nrats,
TO MEHs MpPOCNaBAT Oorarele W 3HaTHbIE. HO 51 OJDKEH TOBO-pUTH MpaBIy WJIM JIraTh. 3HAYUT
MEHS IPOCIaBUT IIPOCTOM HAPO WM MPO-CIABAT OOraThle U 3HATHBIE .

7. Haiitu CKH® crneayrommx ¢opMmyn aByMms crnocobaMu a)IOCTPOMB Tab-JIHILy
WCTUHHOCTH; 0)C MOMOIIIbIO SKBUBAJICHTHBIX ITPEOOPa30BaAHUIMA:

(xUy~@(xUz)®(x®y)UzUQdy;

8. Mcrmonmp3ys 1Ba TmpeauKaTa, 3alHIIMTE TMPEIIOKEHHE B BUAE (OPMYIBI JOTHKH
npeaukatoB: “Hekoropsle mouyTamboHbl He M00AT cobak”. Ilo-cTaBbTe 3HAK OTpULIAHMS MEpe]
MOJTy4eHHOU (hOpMyJIOi U IPUBEAUTE €€ K MPeABApPEHHOI HOpMaIbHOI QopMme.

9. Nlns oprpada (puc. 8) HalAWTE MHOXECTBO JOCTHXHMOCTH W MHOXE-CTBO
KOHTPAOCTHKUMOCTH BEPIIWHBI . BBIACHUTE, KakUMU CBOWCTBaMH oONamaer OWHApHOE
OTHOILIEHHE, 3aJjaHHoe TpadoM . [TocTpoiiTe MaT-puIly CMEXHOCTH ¥ MaTPHILy WHIMJIEHTHOCTH,
3aHyMepOBaB 1yTru oprpada .

10. lan Heoprpad (puc. 8). 3aHymepyiiTe BepUIHHBI Tpada U onpee-IuTe CTEICHN BCeX
ero BepumH. Hapucyiite kakoif-nnbo ocToBHbI moa-rpad rpada . 3anuimuTe MaTpUIly
CMEXHOCTH U MaTpPUIly HHIIUJACHTHO-CTH Tpada , 3aHyMepoBaB ero peopa.

11. Mokaxwure, uto rpadsl u (puc. 2) usomopdHsl. [Tnanapen mu ?

12. Ompenenure nmkiaomMatuueckoe uuciao rpada (puc. 8). BrisicHuTe, MOXKHO IH
HapUCOBaTh rpad , He OTPHIBAs PYKH OT OyMardu M He MPOXO-Is HU 10 OJHOMY PeOpy IBaKIbI.
OtBert obocHyiiTe.

13. BerssicHuTe, CKOJIBKO pebep HY»KHO yAaauTh u3 rpada (puc. 8) mpu MOCTPOSHUHU €ro
Kapkaca. 3aHyMmepyiTe BeplIMHBI rpada M MOCTpoiiTe Kapkac IByMms crocodamu (00xon “B
MUpHHY”, 00X01 “B TNIyOMHY ), Ha4aB 00X0/1 U3 BEPIIMHBI C MAKCUMATLHOM CTENIEHBIO.



Bapuant 9

1. TTycts A = {2n%niN}, B = {3n¥2nIN}. Haiitu A\B, B\A, AEB, ACB.

2. Permuth ¢ moMonisto auarpamm Jiinepa—Benna.

B rpynne u3 100 TypucroB 70 uenoBeK 3HAIOT aHIIIMUCKUN S3BIK, 45 Yeno-BeK 3HAIOT
bpaniy3ckuii s3pIK U 23 yeraoBeka 3HatT 00a si3pika. CKOJIBKO TYpUCTOB B TPYIINE HE 3HAIOT HU
(b paHIy3cKOT0, HM QaHTJTUICKOTO?

3. HccnemoBaTh  cBOWcTBa  OTHOWIEHHUS. SIBiseTcss JIM  OHO  OTHOILIGHUEM
9K-BUBAJICHTHOCTU?

OTHOILIIEHHUE «GKUTH 3TAXKOM BBIIIEY.

4. TTocTpouTh TAOIHIY UICTUHHOCTH JIJIs1 (DOPMYIIBI:

5. C momouipi0 paBHOCUJIBHBIX NMPE0Opa3oBaHUN yOEAUTHCS, 4TO (OpMyIa SBISETCS
TaBTOJOrHe. [lepeuncanTh UCI0Ib3yeMble 3aKOHBI.

6. IIpoBepuTh NPaBMWILHOCTH JIOTHYECKOTO PACCYKIEHHS COKpAIIEHHBIM CIIOCOOOM.
Kakumu n1pyrumu cnoco0amMu MOXKHO PEILIUTh 3Ty 3a1a4uy?

“Ecam TBI Oyzemnb TOBOPUTH MPaBAy, TO TeOsi BOSHEHABUAAT OoraThlie W 3HaTHBIC. Ecin
Thl OyJIe1lIb JIraTh, TO T€0S BO3HEHABUAUT IPOCTOM Hapoa. Ho Tkl J0KeH rOBOPUTH MpaBAy WK
AaraTh. 3HAYUT, TeOS BOZHEHABHUIAT OOTAThIe M 3HATHBIC WM T€OS BOZHEHABHIUT MPOCTON HAPO.
»

7. Haittu CKH® cnenyromux ¢opmyn aByMs croco0aMud a)IIOCTPOUB TaOJHILY
UCTUHHOCTH; 0)C IOMOIIBIO SKBUBAIIEHTHBIX IPEOOPA30OBaAHMIA:

(zUy®xU@x)~(@z«x)UyUz

8. Hcnonp3ys nBa mpeaukara, 3alulIMTE IPeIokKEeHHEe B BUAE (GOPMYIbl JOTMKH
npenukaroB: “Bee TaHLOpsI - cTpoiiHbie toan”. IlocTaBbTe 3HaK OTpULIAHUS MEpE ITOTYyYEHHON
(bopMyI10ii U TpUBEIUTE €€ K IPeBapEeHHON HOpMaJIbHON GopMme.

9. Hus oprpada (puc. 9) HalWaAUTE MHOXKECTBO JIOCTHKMMOCTH U MHOXE-CTBO
KOHTPAOCTHKUMOCTH BEpILIMHBI . BblAicHUTE, KakuMu CBOWCTBaMM oOnagaer OHHapHOE
OTHOIIEHHUE, 3a1aHHOe TpadoMm . [TocTpoiite MaT-puily CMEXHOCTH U MATPHUIy MHIIUJIEHTHOCTH,
3aHyMepOBaB JIyTu oprpada .

10. Banymepyiite BepiuHbl rpada (puc. 9) U onpeaesuTe CTEMEHH BCEX €ro BEPIIHH.
Hapucyiite kakoii-nmu6o octoBHbIM moxarpad rpada . 3a-mummre MaTpUIbl CMEXKHOCTH U
WHIIUJIEHTHOCTH rpada , 3aHyMepoBaB ero pedpa.

11. TTokaxwure, uto rpads u (puc. 2) usomopdusl. [Inanapen au ?

12. Omnpenenure umKIoOMatndeckoe uucio rpada (puc. 9). BrisicHHTE, MOXHO JH
HapucoBaTh rpad , He OTPbIBask PyKHU OT OyMaru M He MpOXOo-Is HU M0 OJHOMY PeOpy JABaKIbl.
OtBet obocHyiiTE.

13. BeIsicHHTE, CKOIBKO pedep HyKHO ynamuTh u3 rpada (puc. 9) mpu mocTpoeHHH ero
Kapkaca. 3aHyMepyHTe BepIIUHBI Tpada U MOCTPOMTE Kapkac IByMs crocobamu (00xom “B
HMIMPHHY”’, 00X0/1 “B IITyOHMHY’’), HauaB 00X0/1 U3 BEPUIMHBI C MAKCUMAIILHON CTENEHBIO.

Bapwuanr 10

1. Tycts A = {n¥2n — npoctoe uucio, N<20}, B = {n%2n — neuetnoe uncino, N<20}. Haiitu
A\B, B\A, AEB, ACB.

2. Permuts ¢ momoipio Auarpamm Ditnepa—BenHa.

N3 64 cTyneHTOB Ha BOMPOC, 3aHUMAIOTCS JIM OHM B CBOOOJHOE BpEMs CIOPTOM,
yTBepAuTEeNbHO OoTBeTWIM 40 yenoBek; Ha BOIPOC, JIOOAT N ciaymaTh My3blky 30 oTBeTHIH
YTBEPAUTENBHO, IpudeM 21 CTYZCHT 3aHH-MAIOTCSI CIOPTOM U JIFOOST My3bIKY. CKOJBKO YEIOBEK
HE yBJIEKAIOTCSI HA CIIOPTOM, HU MY3bIKOM?

3. HccrmemoBath CBOWCTBAa  OTHOWICHWs. SIBIseTcs M OHO  OTHOIICHUEM
9K-BUBAJIEHTHOCTH?

OTHOMEHNE NEPIEHAUKYIIPHOCTHU NPSMBIX.

A TTarrnaure raATaTg aerauoncToa mma dhanarrmor:



5. B ¢dopmyne wu30aBUTBCS OT 3HAKOB HM-TUIMKAIMU W OSKBUBaJeHIUU. C TMOMOIIBIO
PaBHOCHUJIBHBIX MPeoOpa3oBaHuii yOSIUTHCS, YTO OHAa paBHOCWIbHA (opmyie . [lepeunc-nmuth
HCIIOJIb3YEMBbIE 3aKOHBI.

6. IlpoBepuTh TPABWILHOCTH JIOTHYECKOTO PACCYXKIACHHS COKPAIIEHHBIM CIIOCOOOM.
Kakumu qpyrumu ciocodaMu MOKHO PEIIMTD 3Ty 3a/1a4y?

“Ecnu cTyIeHT MHOTO 3aHMMAEeTCsl, TO OH YCIEIIHO cAaeT 3k3aMeHbl. CTy-AE€HT He caji
3k3aMeHbl. Clie10BaTeIbHO, OH 3aHUMAJICS Majio™.

7. Haittu CKH® cneayromux GopMmyn IByMs croco0amMu a)lIOCTPOHB Ta0-IUILY
UCTUHHOCTH; 0)C TOMOIIIbIO SKBUBAJIEHTHBIX ITPEOOPa30BAHUIA:

xUzU (x®Y)) ® 3(y®z)®dz;

8. Hcnonw3ys nBa mpeaukara, 3alHIIUTEe MPEAJoKEeHUE B BHIE (POPMYJIbI JIOTHKH
npenukaroB: “Hekoropele meBuipl yMmeroT TaHueBaTh . IlocTaBbTe 3HAK OTpHULIAHUS TEpEn
MOJTyYeHHOU (hOPMYJIOi U IPUBEANTE €€ K ITPeABa-PEHHON HOpMaIbHOM (hopme.

9. Jlna oprpada (puc. 10) HaiiauTe MHOMXKECTBO JOCTHXKMMOCTH M MHO-KECTBO
KOHTPJIOCTH)KUMOCTHA BEpPIIUHBI . BBIICHUTE, KakUMH CBOICTBa-Mu o0O0nanaeT OuHapHOE
OTHOINICHHE, 3a7aHHOoe Tpadom . [locTpoliTe MaTPUILy CMEKHOCTH M MATPHILy HHIIHICHTHOCTH,
3aHyMEpOBaB Iyru opr-pada .

10. 3anymepyiite Bepuuabl rpada (puc. 10) U ompeaenuTe CTEMEHH BCEX €ro BEPIIHH.
Hapucyiite kakoii-mu0o ocToBHBIM moarpad rpada . 3anummre MaTpUlbl CMEKHOCTH U
WHIUJIEHTHOCTH rpada , 3aHyMepo-BaB ero pedpa.

11. TTokaxwure, yro rpads u (puc. 10) uzomopdHsl. SBasercs au rpad miaHapHbIM?

12. Ompenenute nukiomarudeckoe uucio rpada (puc. 10). Borsicuure, MOXHO Jn
HapucoBaTh rpad , He OTPbIBas PyKHU OT OyMaru M He MPOXO-II HU MO OJHOMY peOpy IBaXIbl.
OtBer obocHyiiTE.

13. BeIsicHHTE, CKOJIBLKO pedep HYKHO ynanuTh u3 rpada (puc. 10) npu mocTpoeHUH ero
Kapkaca. 3aHyMepyHTe BepIIMHBI rpada W IMOCTPONTEe Kapkac JByMs criocobamu (00xom “B
HMIMPHHY”’, 00X0/1 “B IITyOMHY’), HauaB 00X0/1 U3 BEPLUIMHbBI C MAKCUMAIILHON CTENEHBIO.



