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®ona oueHouyHbIx cpeactTB (OPOC) nmpeaHazHayeH A MPOBEPKU PE3YIHTATOB OCBOCHUS
JUCUUILTMHBI JIUCKpeTHAs MaTeMaThKa C 3JIEMEHTaMU MaTeMaTU4YEeCKOM JIOTUKHUY, BXOJSIIEH B
COCTaB MPOTrpaMMbl MOATOTOBKH CHEIUAIUCTOB CpPeAHEro 3BeHa no crenuanbHoctd  09.02.07
«HpopMaIIIOHHBIE CHUCTEMBI UM  MporpaMMmupoBaHue». PaGora oOydamomuxcss BO
B3aHMO/IeliCTBHM ¢ TpenoaaBaTeieM 26 4acoB, Ha CaMOCTOATENbHYIO padoTy 10 yacos.

2. O0beKTHI OLIEHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI

OOC mno3BONSET OLCHUTH CIEAYIOUIUE PE3YJIbTaThl OCBOEHHUS JUCHUIUIMHBI B
coorBerctBUM ¢ @DI'OC cneumanbnoctn  09.02.07 UWubopmMannoHHBIE CHCTEMBI U
IporpaMMUpOBaHHe U pabodeil MporpaMMoil IUCHUIUIMHBI «J{UCKpeTHas MareMaTuka u
3JIEeMEHTaMU MaTEMaTUYECKON JIOTUKI:

YMEHHS:
- paboTaTh ¢ JOKyMEHTaIuel, pa3paboTaHHOH C HCIIOJIB30BAHUEM I'PaUUECKUX S3BIKOB
crienuuKanmii;
- OCYIIECTBIIATH MTOCTAHOBKY 3a7a4u 110 00paboTke nH(OpMaIINK;
- IPOBOJUTH aHATIN3 IPEIMETHON 00JacTu;
- pemaTh NPUKJIaJAHbIE BOIIPOCH TPOrPAMMHUPOBAHUS U SI3bIKA CLIEHAPUEB VIS CO3aHUs
porpamm;
- IPUMEHSTh OCHOBHBIE TEXHOJIOTUU IKCIIEPTHBIX CUCTEM;
- BBITIOJTHATH OTKJIAJIKY U TECTUPOBAHUE MPOTPaMMbl HA YPOBHE MO,

3HAHUS:
- OCHOBHBIE 3Tallbl pa3paboTKy IPOrpaMMHOT0 00ecTeueHUS;
- CIIOCOOBI ONMTUMU3AINH U TIPUEMBI PePaKTOPUKCA;
- OCHOBHBIE MPUHIUIIBI OTKJIAJIKA U TECTUPOBAHHUSI IPOTPAMMHBIX IPOIYKTOB;
- 33144 TJIAHUPOBAHUS U KOHTPOJISL PA3BUTHSI MIPOEKTA;
- COBPEMEHHBIE CTaHIapThl Ka4eCTBa MPOrPaMMHOTO MPOAYKTa U MPOILIECCOB €r0 00ECIeUeHus;
- OCHOBHBIC BHJIBI pa0OT Ha 3Tarle COMPOBOXICHUS TPOrPAMMHOTO 00CCIICUCHUS;
- OCHOBHBIE MPOIIECCHI YIIPABJICHUS TPOEKTOM pa3pabOTKH.

BeienepeuncienHple  yMEHMsT M 3HAaHMS HampaBieHbl Ha (OpMHpOBAaHUE Y
oOy4aromuxcs caeayoumx 001X 1 NPpodhecCHOHAIBHBIX KOMIIETeHIN:

OK O0I. BeiOupare crnocoObl pemeHus 3agad HpoQecCHOHAIbHON JesTeIbHOCTH,
NPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CPEICTBA IIOHWCKA, aHAIW3a U HHTEPIpETALUU
uHpopMaluu ¥ HH(DOPMALIMOHHBIE TEXHOJIOTUM MJI BBINOJIHEHMS 3a1ad MpodeccuoHaIbHON
JESATEIIBHOCTH

OK 04. 3¢ddexTrBHO B3auMOACHCTBOBATH U pPa0OTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 05. OcymecTBiIsATh YCTHYIO U IMUCBMEHHYIO KOMMYHMKAIMI0 Ha IrOCYyl1apCTBEHHOM
a3bike Poccuiickoit ®exepanuu ¢ y4eToM OCOOEHHOCTEH COLMATIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 09. Tlonb3oBaTbesl MpodeccrnoHalbHOM JOKYMEHTaluell Ha TOCYJapCTBEHHOM H
MHOCTPaHHOM SI3bIKax

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3y/IbTATOB OCBOCHUSI A CUMIIJIMHBI

KoHTpoIb 1 OLIeHKa pe3ynbTaTOB OCBOEHUSI — 3TO BBISIBICHHUE, N3MEPEHUE U OLICHUBAHHE
3HaHWM, YMEHUH U (PopMUPYOMHXCS OONMX M MPO(PECCHOHATBHBIX KOMIIETEHIIMA B pamMKax
OCBOEHUS AUCLUILINHBI.

B coorBerctBuM ¢ yuyeOHbIM mnaHoMm crnenuanbHocTH 09.02.07 MHpopmannoHHBIE
CHCTEMBI U MPOrpaMMHUpOBaHue, paboueil mporpaMMoil AUCHUIUINHBI «J{HCKpeTHas MaTeMaTHKa
U C JJIEMEHTAaMU MaTeMaTH4EeCKOM JIOTMKW» IPEeAyCMaTpUBACTCA TEKYLIIUH M ITPOMEKYTOUYHBIN
KOHTPOJIb PE3YJITaTOB OCBOEHMUSL.

3.1 ®opMBbI TeKyLIEr0 KOHTPOJIS

Texkymuii KOHTPOJIb YCIEBAEMOCTH INPENCTABIISAET COOON MPOBEPKY YCBOCHUS Y4e€OHOTO

2



MaTepuana, peryJlsspHO OCYIIECTBIIIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHUsI.

Texymuii KOHTPOIb PE3yJIbTATOB OCBOCHHUS JUCIHUIUIMHBI B COOTBETCTBHHM C paboueid
HpOI‘ paMMOfI nu KaHeHI[apHO-TeMaTI/I‘IGCKI/IM IIAaHOM HpOI/ICXOI[I/IT HpI/I HUCIIOJIB30BAHUHN KakK
00s13aTeIbHON (POPMBI KOHTPOJISI — BBHIMIOJHEHHE MPAKTHUYECKUX padOT W WHIWBHIYAIbHBIX
3aJaHUH.

Bo Bpemsi mpoBeneHus Y4eOHBIX 3aHITHH JOMOJHHUTEIBHO HCIIOJIB3YIOTCS CICAYIOIIHE
(GOpMBI TEKYIIETO KOHTPOJSI — YCTHBIA OMPOC, PEIICHWE 3a1a4, TECTHPOBAHUE IO TeMam
OTJICIBHBIX 3aHSITHIM.

IlepeyeHb BONMPOCOB K YCTHOMY ONPOCY

1. OcHOBHBIE OTlepallii HaJl MHOXKECTBA M UX CBOMCTBA.

2. OtHomenus. Bumbl oroopaxennii. @yHKITUH.

3. OTHONICHUS SKBUBAJICHTHOCTH U OTHOIIEHUE TOpsA/IKa. MOITHOCTh MHOKECTBA.
4. Matpuina 6uHapHOTO OTHOMIEHUs. KOMIO3UIMS OTHOIIEHUH U UX MaTpPHUIIBI.

5. [TpaBuio cymmsl. [IpaBumno npousseneHus. MeTo BKIKOYEHUS U UCKIIFOUEHUS.
6. [Toacuer pa3MenieHuid ¢ MOBTOPEHUAMHU U 0€3 TOBTOPEHUI.

7. Coueranus 6€3 NOBTOPEHUM U C IOBTOPEHUSIMHU.

8. PexyppenTHbie cooTHomeHUs1. OCHOBHBIE MOHSTHS U OmpeeneHus rpada.

9. [lyTH, nenu, MUKIIHL.

10. Marpuiia CMEXHOCTH.

11. CBs13HbIE KOMIIOHEHTHI.

12. BrifeneHnrie KOMIIOHEHT CBSI3HOCTH.

13.  Paccrosinus Ha rpadax. Jlmamerp, paanyc u HeHTpHI rpada.

14.  DiinepoBsl rpadsbl.

15.  OctoBHbIe nepeBbs. KaaHblil alrOpUTM.

16. OcToBHBIE IepeBbs. AJITOPUTM OJFMDKAKMIIIEro cocena.

17.  Kparuaiimue nytu Ha rpage.

18. Knnxkn.

19. Huxibl, GpyHIaMEHTAIBHBIE MHOKECTBA ITUKIIOB.

BoinosiHenue mpakTudeckux pador. [Ipaktudeckne pabOTHI MPOBOAATCS C IIEIBIO
YCBOEHMS M 3aKpEIUIEHUs] MPAKTUYECKUX YMEHUN M 3HaHWUH, OBIAZECHUs NMPO(hecCHOHATIbHBIMU
KoMneTeHIMsIMU. B Xome mpaktuyeckoil pabOThl  CTYJIEHThl MPUOOPETAIOT  YMEHHUS,
IpeIyCMOTPEHHBIE pabodell MporpaMMoi TUCHMIUIMHBI, Y4aTcsi HCHOJIb30BaTh IOJyYEHHbIE
S3HAaHUA, U IPUMCHATH PA3JIMYHBIC MCTOAUKH pacCuCTa, aHAJIU3UPOBATH IMOJYYCHHBIC PE3YJIbTAaThI
U JIeN1aTh BBIBOJIbI, ONUPAsiCh HA TEOPETHUECKUE 3HAHUS.

Crnucok mpakTUYecKux padorT:

Tema 1.1. MHO)€ecTBa U OCHOBHBIE OIlEpallMy HaJl HUMU
1. TTocTpoiiTe MHOKECTBO TOYEK M (x,y) IIOCKOCTH, ISt KOTOPBIX:

s B N el IRE 2 N ¥
a) y_x—1’6)y_x—1+|x+1| x

2. Hanmmmure ypaBHEHUE OKPY>KHOCTH:
a) €M LEHTP HAaXOIUTCS B TOYKE A(3;1) M OKPYKHOCTH NPOXOIUT Yepe3 TOUKy B(7;4); 0)

OKPYKHOCTH OIMCAHa OKOJIO TPEYTOJIbHUKA ABC, r1e A(9;2), B(7;6), C(0;-1).

o 3
3. HaiiauTe ypaBHEHHE MHOKECTBA TOUCK M (x,y), PABHOYIAICHHBIX OT TOYKH F(O,—Zj U OT

IpsIMON y = —% .

4. TlocTpoiiTe MHOKECTBO TOUYEK M (x,y) IIIOCKOCTH, JJIsi KOTOPBIX:



a) x2+y2—6x+4y23;
(x—=2) +y* <4,

6) y+22>x,
x> —8x+12<0;

B) [x—1|+|y+1<2.
5. Haiigute o06nacts onpeneneHust (QyHKIHH:
1+x

a) y=(x-2) 1-2°

0) y = cos(arccosx).

B) y= arccos(cosx),

r) y=-/sinx,

) y=1g(tg(x—~/§))-

6. Jlauel MHOKecTBa U ={ab,c,d,e,f}, A={ab,cl,C=1{ace}, D=lcde f}. 3anaiire
NEPEYUCIIEHNEM MHOXKeECTBa: 1) ANB,

2) AuC,3) D,4) C-4,5) A-C,6) B&D,7) (AuC)-B,

8) (B-C)nD,9) (AnB)e(Duc).

7. IlocTpoiite Ha quarpammMe Ditnepa-BenHna MHoxecTBa:

1) AuB,2) An(BuC),3) (AUB)-C,4) (A-B)-(A-C),
5) (A®C)u(A®B), 6) (AUB)-(C®A).
8. Ilyrem anrebpanyeckux mpeoOpa3oBaHUil YIPOCTUTH BBIPAKCHHE:
a) AB=B,6) (AUB)B,B) AUBUA,T) A® B®AB.
9. Pemuth ypaBHeHue:
a) AX=B,0) AUX=B,B) A®X=B,T) XUA=(B-X)®A.

Tema 1.2. OtHOUIEHUA. MOIITHOCTS MHOKECTBA

1. Jlaubl MHOXECTBA A= {a,b,c}, B=1{,2,3,4}. 3anaiite cieayromme MHOKECTBA: a) AxB, 0)
BxA, B) A>, T) AxBxA. llpuBeaure npuMep OWHAPHOIO OTHOIICHHS HA MHOXECTBE A .
CKOJIBKO BCETO MOKHO OMPEIENUTh PA3IMIHBIX OTHOIIECHUMN?

2. JlaiiTe reOMETPUIECKYIO HHTEPIPETAIIMIO MHOYKECTB:

a) [0,1]x[0,3], 6) [0,1]x(0,1), B) [0,1].

3. 3ajaiiTe mepevnCIEHUEM Tap CIEAyIoIre OMHApHBIE OTHOMEHHS. [locTpoiiTe MaTpUIbI
STHX OTHOILIEHHUIA:

a)R= {(x, y]x,ye{l,2,3,4}, x< y};

6) R={(x.y)xe{l,23,4,5} ye{l2, 16}, x demum y|;

B) R= {(x y)xyell 23,45} (x+ y)—ttemﬂo}.

4. Onpenenure 06JIACTh ONPEIENEHNs, 00IACTh 3HAYEHHH, JOMOJHEHHE N0 OTHOIIECHHS,
00paTHOE OTHOIIEHHE ISl CIIEYFOIIUX OMHAPHBIX OTHOIIEHHIA:

a)R= {(x y)x,ye{1,2,3,4}, x> y};

0) R= {(x, ylx el03] ye[-1,3] ¥? +4y* < 4};

B) R= {(x y)x € [03],ye[0,9], x2= y}.

5. Brimonuarorcess M JJIsSL CIICAYIOMIUX OTHOIIIEHUN CBOMCTBA pe(l)JleKCI/IBHOCTI/I,
CI/IMMeTpI/IqHOCTI/I nu TpaHSI/ITI/IBHOCTI/I:

a) OTHOULICHUS «6BITB 3HAKOMBIM», <GKUTb B OJHOM IOpoJc», «6BITB MOJIOXKE>» Ha MHOXXECTBE
BCEX JHOIen?

0) OTHOIIICHHE R = {(m,n]m,n eN, m—n= 2}?



B) OTHOIIIEHUE R = {(m, n} mneZ,2m+n Oerumcs Ha 3} ?

r) cootBercTBUE I'=(X,Y,R), eciii X =N, Y — MHOXECTBO HENPEPHIBHBIX HA [a,b] QYHKIHIA,
b
a oTHomeHHE R =1(J,f(x))J = J. Flx)dxg,

J1) OTHOILEHHE CTPOrOro BKIKOYEHHS Ha OyJeaHe MHOKECTBA A= {1,2,...,n}.

6. Jlns oTHOLICHUS

R= {(x, y] X,y € M, X, yumeiomoounu mom sce oCmamox om Oenenis Ha 3} , M ={1,2,3,4,5,6,7,8}:

a) MOCTPOITE MaTPUILy OTHOILIEHUS R ;

0) TOKaXHTE, YTO R SBJSICTCS] OTHOLICHUEM YKBUBAJICHTHOCTH Ha M ;

B) pa30eliTe MHOXKECTBO M Ha KJIACChl SKBUBAJIGHTHOCTH 110 OTHOLIEHUIO R .

7. Jlokaxxute, 4YTO OTHOWICHHE {x;,y) (x,. y, )7 + yf =x3 + y§} SABJIAETCA OTHOLIEHHEM

O9KBHBAJICHTHOCTH Ha R2 . Onpez[eJmTe KJIACChI TOM PKBHUBAJICHTHOCTH.

8. BbisicHuTe, KakWe W3 OMHApHBIX OTHOLICHHH SBISAIOTCS (YHKIMSIMH Ha Z: a)
R= {(n,Zn) n eZ}, 6) R= {(Zn,n) n EZ}, B) R= {(nznl ne Z}.
9. VYcraHoBUTH OMEKIMIO MEXIy MHOXectBamu: a) [01] u R; 0) Ru [0,+x); T)

{(x, y)x2 +y2 =1} u [0,1).

10. Jloka3aTh, YTO MHOXKECTBO BCEX KOHEYHBIX MOCIENOBATEILHOCTEH, COCTABIECHHBIX M3
3JIEMEHTOB HEKOTOPOTO CYETHOTO MHOXKECTBA, CUETHO.

11. Tlycth Ha MHOXKECTBE N 3aJaHO OTHOLIEHHE A, 3aJaBAEMOE CIEAYIOIIMM IPABUIOM:
mAn < m denumn .

Cuwmtas, yro 0 meamt 0, J0Ka3aTh, YTO A— YaCTHYHBIA HOPSIOK. [t MPOM3BOIBHBIX
HATYPAIbHBIX YMCET m U n HAUTH inf {m,n}, sup{m,n} OTHOCUTEIHLHO YKA3aHHOTO TIOPSIIKA.

Pa3znen 2. Kombunaropuka
Tema 2.1. KomOuHaTOpHBIE 331241

1. CKOIBKO Pa3IUYHBIX CJIOB MOKHO MOJYYUTh EPECTAHOBKOM OYKB cioBa:

«BOPOH», YTOOBI IB€ OYKBBI «0» HE CTOSUTH PSJIOM,

«araMaH» — COTJIaCHbIE UAYT B al(aBUTHOM MOPSAIKE, HO OYKBBI «a» HE CTOST PAIOM,

«MHTEPHUPOBAHME» — COTJIACHBIE W TJIACHBIE UYEPEIYIOTCS, TJIACHBIE WAYH B al(aBHUTHOM
HOpsiJIKe,

«B3OPBIKHYI» — MEX/TY IBYMsI TJIACHBIMH HAaXOJSTCS 3 COTJIaCHBIE,

«TaCTyX» — MEX]Y IBYMSI TTITACHBIMHU PACIIOIOKEHBI 2 COTJIACHBIE,

«OKOJIOTOK» — TPH OYKBBI «0» HE UAYT PSIOM,

«KpUMHUHAT — MATOE U CEbMOE MECTO 3aHSITHI COTJIACHBIMH,

«IEPEXOJIM» — COTJIACHBIE U TJIACHBIE YEPEaYIOTCS,

«IUKTaTypa» — Kak IJIaCHbIE, TaK U COTJIACHBIE YT B al(aBUTHOM IMOPSIKE,

«karacTpoda» — He MEHSETCS OPSIOK COTJIACHBIX OYKB,

«TaHKETKay — 3aMpenieHo OYKBOCOUETAaHUE «aHTY,

«KOMUTET» — TJIACHBIC HE CTOST PSIOM U Pa3eItOTCs OyKBaAMH «T»,

«MapJiaMeHT» — COTJIacHble HAYT B aln(aBUTHOM, TJacHbIE — B TOpPSAKE, OOpaTHOM
andaBUTHOMY,

«JTUCCUJICHT» — TTIaCHBIC YEPEAYIOTCS C TTapaMHU COTJIACHBIX,

«moJTyMepay — He BCTpedyaeTcs OyKBOCOUYETAaHHE «MYPIIO»,

«TIpeien» — B Hauaje U B KOHIIE CJIOBA CTOUT COTJiacHasi OyKBa,
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«MIPUBATU3ALUS» — YEPEAYIOTCS TIAPhI TJTACHBIX U COTJIACHBIX OYKB,

«canara» — OykBa «a» UJET cpa3y MOCIE «C»,

«IIepeBOPOT» — HE OOJIBIIE OTHOM MAPBI OTMHAKOBBIX OYKB CTOSIT PSIOM.

CKAMUTYJSIIUS) — CIIOBO HAYMHAETCA C OYKBBI «@», 4epeAyloTcs TJIacCHble U COTJIacHbIE
OYKBBI,

«JIETUTUMHOCTbY — HE IPUCYTCTBYIOT OYKBOCOYETAHUS «TUMH» U «TOCT»,

«Oenmuepaa» — Mexay OykBamMu «0» CTOUT OJIOK U3 YETHIPEX IIaCHBIX,

«KOMMYHHU3M» — HE BCTpEYaeTcs coueTaHue OyKB «MYKH».

2. CKONBKO AMaroHaiei B BBIIYKIOM n YIOJbHUKE?

3. CKOJIBKO CcymecTByeT 1elbix ynces oT 0 10 999999, B necsaTUUHON 3aMUCU KOTOPBIX HET
CTOSIIIIUX PSAOM OJUHAKOBBIX ITUGDP?

4. CKOJIBKO TOYEK IIE€PECEYEHMs] IMaroHajied BHYTPU BBIIYKIOTO 7 -YTOJIbHHMKA, €CIIH
HUKaKue 3 U3 HUX HE MEPECEKAITCA B OTHOM TOUKe?

5. CKOnBbKO YKce, He Aendiuxcs ra 3, 5, 7 B nepBoii Thicsye?

6. Ha xaxoif cTopoHe TpeyrojibHuka ABC OTMeueHbl 0 9 Touek, pazOuBaromux ee Ha 10
paBHBIX yacTeil. PaccMOTpuM BCEBO3MOXKHBIE TPEYrOJbHUKH C BEPIIMHAMU B OTMEYEHHBIX
TOYKaX, IO OJIHOM Ha KXo cTopoHe. CKOJBKO CPeIH ITUX TPEYTOJbHUKOB TAKHX, Y KOTOPBIX
HU OJIHA U3 CTOPOH HE MapaJijiesibHa CTOPOHAM TpeyroibHuKa ABC ?

7. Y Cepexu 6onbiie 50 yepHBIX U O€JBIX MAPOB, MPUYEM O€JbIX OOJIbIIE, YeM YEpPHBIX.
Oka3ajoch, 4TO OH MOXET BBUIOKUTH Imapbl 2016 crmocobamMu B psJ Tak, YTO HHUKAKHE JBa
YepHBIX He Jiexa psgoM. Ckonbko mapoB y Cepres? (Pecry6:i. matem. omummuana 2016 r.).

Tema 2.2. bunom HeroToHa 1 monnHOMUaNbHas GopmyIa.
[TpousBoasue GyHKIUN

1. CkosbKMMU cIOCOOaMH MOKHO BBIOPATh M3 KOJIO/bI B 36 KapT cielyolue:
1) 1 xopoab, 2 nambl, 1 TUKOBas KapTa;

2) 1 xpecToBas kapTa, 2 1aMbl, HET YePBEH;

3) xoTs Obl 4 KpecToBbIE KapThl, 1 TY3;

4) 3 namsbl, 2 KPEeCTOBbIE KapThl;

5) 1 6yOGHoBas kapTa, 2 KpecToBbIX, | 1ama;

6) 2 0yOHOBBIE, 2 KPECTOBbIE, 1 TY3;

7) o Kkpaiineit Mmepe 4 MUKOBbIE KapThl, 1 1ama;
8) 2 xapThl YepHOI MacTH, 2 1aMbl;

9) 1 Ty3, 1 Baner, 1 kapTa KpacHON MacTy;

10) 3 Ty3a, 3 KapThl YEPHOU MaCTH;

11) 1 nama, 1 kapTa nuK, 2 KpacHbIEe KapThl;
12) 2 Ty3a, He MeHblIe 3 MUKOBBIX KapT.

2. HaiiTi HanGOIBIIMI YiIeH pa3jiokeHus OuHOMa (a +b)', eciu

a=+5b=3n=100.

3. B otpsane u3 40 pebsar 30 ymeroT miaBath, 27 yMEIOT UTrpaTh B IIAXMAThl U TOJIBKO MATEPO
HE YMEIOT HU TOT0, HU JIpyroro. CKoJbKo peOsT yMEIOT U IU1aBaTh U UTPaTh B IIaXMaThl?

4. Cpeau aOUTYpPUEHTOB OLIEHKY «OTJIMYHO» IOJIyYWIH 10 MareMaTHke 48 4YeroBek, IO
¢usuke — 37, mo maremaruke U ¢u3nuKe — 75, IO MaTeMaTHKE U PYCCKOMY S3bIKy — 76, 1O
¢usnke U pycckoMy s3blky — 66, mo Bcem TpeMm mnpeameram — 4. CKOJIbKO aOUTYpHUEHTOB
HOJYYHUITH XOTs ObI OAHY ATepKy? CKOJNBKO Cpeid HUX MOJIYYUIH TOJIBKO OJHY MATEPKY?

5. B kiacce obyuarotcst 42 yuenuka. M3 Hux 16 yuacTBYIOT B CEKLIMU IO JIETKOW aTJIETHKE,
24 — B ¢yTOOIBHOM cekIMH, 15 — B maxmMaTHOM cekuuu, 11 — 1 B ceKlnu 1Mo JIETKOH aTiIeTHKe, U
B QyrOonbHON cekiuu, 12 — u B QpyTOONBHON, U B IIaXMaTHOM, a 6 — BO BCEX TPEX CEKIIMSX.
OcTrasibHbIE IIKOIBHUKY YBIEKAIOTCA Typu3MOM. CKOJIBKO IIKOJIBHUKOB SIBIISIIOTCS TYpUCTaMU?
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6. CKOIBbKO MOJIOKUTENBbHBIX uncel oT 1 7o 500 gensrcst poBHO Ha 0JIHO U3 yucen 3, 5, u 77
7. HaiiTi mpou3BOIAITYIO TIOCTIEI0BATENHHOCTD uyncen dubonayun QpyHKIHIO.

Tema 2.3. PekyppeHTHbIE COOTHOLIEHHUS.
BosBpaTHbie mocneaoBaTeabHOCTH
1. HaliTu peuienue ypaBHeHUS a,,, +2a, =n+1, €CIH ay=1.

2. Haiitu pemienue ypaBHeHus a,,, —4a,,, +4a, =3", €Civ ay =5,a, =7 .
3. Haiitu obluee pelieHue ypaBHEHus a, ., +4a,,, +4a, =n* —3n+1.
4, Haiitu xosdpuiieHT 0pH  x*B  pasIOKEHWM JAHHOTO BBIpAKEHUs P(x) 1O

MOJIMHOMHUANIEHOU (hopMyJie, TOYyYEHHOM MOoce PacKpbITHS CKOOOK M MpPHUBENEHUS MOAOOHBIX
YJICHOB:

1) P(x)=0+x? -2 k=20,
2) P(x)=(1+x° =2}, k =96.
3) P(x)=(2+25:% ~27:%) K =15.

NuauBuayanbHoe 3aaanue Nel

3ananmue 1. [IpoBeputs, 4TO /IS JIFOOBIX MHOKECTB A, B,C €cliid BepHO BKirodeHue (1), To
BEPHO M BKJItoueHue (2)

Bapuanr Ycnosu Ycnosue (2)
e (1)

1. ANBcC AUBc (A\B)UC

2. ANBCC (A\B)U(B\A)c (A\B)UC

3. ANBcC (B\C)u(A\C)c (A\B)U(BYA)

4. ANBcC Bc(B\A)uC

5. ANBcC (A\B)u(B\A)c (AnB)UC

6. ANBcC ACcANC

7. ANBcC AUBcBUC

g ANBcC (A\B)U(AnC)cC

9. ANBcC (A\C)u(B\C)c B

10. ANBcC (A\C\CcC\A

3aganue 2. BepHo nu paBeHCTBO (1) U1l TPOU3BOJIBHBIX MHOXKECTB A, B,C

Bapuant PaBenctso (1)

1. AxB=(Ax(C|B))u(Ax(C N B))

2. AxC=(Ax(CnB))u(axC)

3. Ax((B|Cc)u(C| B))=(Ax(BUC)\(Ax(C B))

4. AxC=(Ax(C| B))u(AxC)

5. Ax(BUC)=(AxB)U(Ax(C\B))
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6. AxC=(Ax(CUB))N(AxC)

7. Ax(C\B)=(AxC\(Ax(C ~B))

8. AxC=(Ax(CUB)\(Ax(B| C))

9. Ax(BNC)=(AxC\(Ax(C| B))

10. Ax(C\B)=(Ax(BUC)\(AxB)

3aganue 3. CKOJBKIMH CITOCOOAMH MOXHO BBIOPATh M3 KOJIOABI B 36 KapT CIIEIYIOIINE:
Bapuant Pasenctso (1)

1. 2 nambl, HET YEPBEH.

2. 2 KpecTOBbIE KapThl, XOTs ObI 2 Ty3a.

3. 1 Ty3, 3 nampl, He OOJIBINE 2 KapT

KpacHOM MacTH.

4. BaJIET W JIaMa Y€pPHOU MacTH, He OoJiee
1 Ty3a.

5. 2 Ty3a, 110 KpaiiHell Mepe 4 KpacHbIe
KapThlI.

6. 1 Bajer, HET AaM, 3 YepHbIC KapThl.

7. 2 mambl, 1 OyOHOBas KapTa, 1 muKoBas
KapTa.

8. 2 KapThl KpaCHOM MacTu, 3 Ty3a.

0. 2 kpacHble KapThl, | OyOHOBas1, | nama.

10. 3 OyOHOBBIX KapThl, 2 AaMbl, HET
4yepBeil.

3ananue 4. Haiitu koopduimenT npu x*B pasioKeHUH JaHHOTO BBIPAXEHHS P(x) IO

MOJIMHOMHUANILHON ~ (popMyJie, TMONYYEHHOH TMOCNe PACKPBITHS CKOOOK U TMPUBEACHUS
MOJO0OHBIX YWICHOB:

Bapuanr P(x)
1. Plx)=+3x2 - k=20,
2 P(x)=(2+x2-3x* ) k=25
3 P(x)=(1+x7=32)7 k=25
4 Plx)=(1+2" =32 k=25
5 P(x)=(5+22" -32%)°, k=25
6 Plx)=(-4+27 =353, k=25
7 P(x)=(-4+x7 -5 ] k=35,
8 Plx)=(1+x7-323)°, k=35
9 P(x)=(8+x7 -3x* )7, k=20,
10 P(x)=(6+x7 557}, k=25

3ananme 5. YcTaHOBUTH B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBAMH A
U B:

Bapua A B
HT

1. [0,1] (a,b)




2. [0,1] [0,1)
(a.b]

4. [0,1] Bces uncnosas
npsiMast

5. [0,1] MHoxecTBO
HEOTPULIATEIIbHBIX

qucen

6. (0.1) [0.1]

7. 0,1 Bces uncnosas
npsiMast

8. [o.1] (0.1]

9. (0,1) 0,1]

10. (0,1) [0,1)

w
e
el

3aganue 6.

Haiigure 00J1aCcThb OIIpCACIICHUA, o0lacTh 3HAYEHHH OTHOLIEHUS P . SBusgerca

OTHOLIIEHUE P pe(bJIGKCI/IBHI)IM, CUMMCTPUYHBIM, aAHTUCUMMCETPHUYHBIM, TpaHBI/ITI/IBHbIM?

B PcR? B PcR?

1. (vy)ePox?+y? =1 6. (x.y)e P x+y=-2

2. (x,y)ePox-y>1 7. (x,y)eP=y<x-1

3. (x,y)eP<:>y=|x| 8. (v,y)eP=x*=y

4. (x,y)eP<:>x2+x:y2+y 9. (x,y)eP<:>x22y

5. (x,y)eP<:>x—yeZ 10. (x,y)eP<:>x+y1<paTHo3
3amanmue 7.

Bapuanm 1. BbIsicHUTb, KaKkue U3 CIEAYIOINX YTBEPKICHUN BEPHBI:

1) Bcsikoe OTHOLIIEHHE HAa MHOKECTBE JTM00 CUMMETPHUHO, JINO0 aHTUCUMMETPHUYHO;

2) HUKAaKkoe OTHOLIEHHWE HEe MOXET ObITb OJHOBPEMEHHO CHMMETPHUUYHBIM
AHTUCUMMETPUYHBIM;

3) uist 11000r0 OTHOIIEHHS R OTHOLIEHHE RoR™' CHMMETPUYHO.

Bapuanm 2. BeISICHUTB, KaKH€ U3 CICAYIONINX YTBEPKICHUI BEPHBI:

1) 11 MFOGOTO OTHOLIEHUsT R OTHOLIEHHE RoR™' pedieKCUBHO;

2) nyis 1F0GOr0 OTHOLIEHUS R OTHOLIEHWE RUR™'M RN R~ CHMMETPHUYHEL;

3) ecnu R peIIeKCUBHO M CHMMETPHYHO, TO R~ Takxke peIeKCHBHO U CHMMETPHYHO.

Bapuanm 3. BbIsICHUTB, KaKue U3 CIECAYIOINX YTBEPKICHUI BEPHBI:

1) ecnu R W R, OTHOUICHHS OKBUBAJIEHTHOCTH, TO R, oR,TOXKE OTHOIICHHUE

OKBUBAJICHTHOCTH,

2) ecnm R W R, OTHOIIGHHUS OKBUBAJICHTHOCTH, TO R, NR,TOXE OTHOIICHUE

OKBHBAJICHTHOCTH,

3) ecnmu R, W R, OTHOIIEHUSA DOKBUBAJICHTHOCTH, TO R, UR,TOXKE OTHOIIECHHE

OKBHBAJICHTHOCTH.

Bapuanm 4. VKaxuTe Ha IBYyXDJIEMEHTHOM MHOXECTBE {a,b} BCE OTHOILIEHHUS, KOTOPBIE:
1) pednexcuBHbI;

2) CHUMMETPHUYHBI;

3) aHTUCHMMETPHUYHBI.



Bapuanm 5. VYKaKuTe Ha ABYXDJIEMEHTHOM MHOXKECTBE {a,b} BCE OTHOLIEHHUS, KOTOPBIE:

1) TpaH3UTHUBHBI;
2) ABJISIFOTCS OTHOILIEHUSIMU 3KBUBAJICHTHOCTH;
3) SBJISIOTCSL OTHOILLICHUSIMH TTOPSIKA.

BapuaHm 6. BHHCHI/ITG, ABJISIETCS JIM OTHOLIEHHWE R HAa MHOXKECTBE {0,1,2,...,9} OTHOIICHHUEM

OKBUBAJICHTHOCTH, €CJIN
R:aRb& a Eb(modS).

Bapuanm 7. BeissiCHUTE, SABIAETCS JIA OTHOLICHUE R Ha MHOXKECTBE {0,1,2,...,9}0THOmeHHeM
9KBHBAJICHTHOCTH, CCIIM
R: aRb<> a*=b*(mod10).

Bapuanm 8. BblsicHUTe, SBISETCS JIM OTHOILIEHUE R HA MHOXKECTBE {0,1,2,...,9}0THOmeHHeM

OKBHUBAJICHTHOCTH, €CJIN
R:aRb< ab=2(mod2).

Bapuanm 9. BelsicHUTE, SBISETCS JIM OTHOILIEHHE R HA MHOXKECTBE {0,1,2,...,9}0TH01HeHHeM
HKBHUBAJIEHTHOCTH, €CIIU
R:aRb<= HOH(a,b)=1.
Bapuanm 10. CkonpKO pa3IMYHbIX OTHOIIEHUHN NMOPSAIKAa MOKHO ONPEAEIUTh HA MHOYKECTBE
13 Tpex 37eMeHTOB? CKOJIBKO Cpey HUX JINHEUHBIX?

Pa3pnen 3. byneBa aaredpa
Tema 3.1. dynkuuu anredpsl JOTUKU

1. ITocTpouTh TabuUILy AJIs JaHHOM OyaeBol GyHkimu f(x,y,z)

flxy,2) flxy.2)
1. (xi«y)+z\/ 3. y+z<>zAx
X Vx
2. (xVy—>7) 4. xA
+y Y7 yV+7Z

2. Kakue wu3 mnepeunciaeHHbIX (GOpPMyJ SIBISIOTCS TOXKIECTBEHHO MCTUHHBIMHU WU
TOKJECTBEHHO JIO)KHBIMHU:
D (x—>y)>(xVz)> OV,
2) ((x+y) e 2fx - y2),
3) (xVz—>((x o 2)+ y)x(yz)-
3. Jlns nannoit pynkuuu f(x,y,z):
1) BBIICHUTD, KaKHe €€ IEPEMEHHBIE SBIISIOTCS CYIIECTBEHHBIMH, a KaKhe — (UKTHBHBIMH,
2) BIpa3uTh f(x,y,z) GOPMYIIOH, COAEPIKAIIEN TOIBKO CYLIECTBEHHBIE IEPEMEHHBIE.

fxy.1 fxy.2)

1. 3. 0101111
10111011 1
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2. 0011 4. 1000100
1100 0
4. Hanucarp Tabmumy GyHkuuu h(x,y), ABISIOMENRCA Cyneprnosuuued GpyHkuui fiu f,,

CClIn:

1) £, =(10010111), £, =(01101011);
2) £, =(111001010 ), f, =(011110011).

5. Ilo oOBuHeHMIO B OrpablieHUM Tepell CYAOM IpeAcTaBlieHbl A,B U C. YCTaHOBJICHO
clenylolee:

1) ecnmu A He BUHOBEH WJIM B BUHOBEH, TO C BUHOBEH;

2) ecnu A HE BUHOBEH, TO C HE BUHOBEH.

Bunosen nmu A ?

6. Onpenenuth, KTO U3 YEThIpEX MOJ03PEBAEMbIX Y4acTBOBAJI B OrpabiieHuH OaHKa, eciiu
U3BECTHO!

1) ecniu yyacTBOBaJI A, TO y4acTBOBaJl B ;

2) ecnu B y4acTBOBaJI, TO WJIM C y4acTBOBAJ, WIM A HE y4acTBOBAJ,

3) ecniu D He y4acTBOBaJl, TO A y4acTBOBajl, a C HE y4acCTBOBAIL

4) ecnu D HE y4yacTBOBAJI, TO U A y4acTBOBAJI.

7. IloCcTpOUTh KOHTAKTHYIO CXEMY, PEATU3YIOIIYI0O CXEMY TOJIOCOBAHHUS KIOPU U3 YETBIPEX
YyeJloBeK (KaKIbIH WIEH XIOPU TOJIOCYET «3a», HaXKuMasi CBOIO KHOINKY, U «IIPOTHB» — HE
Ha)XMMasl ee; TaMIIOYKa 3a)KUTaeTCs UMb B TOM cllydae, Korjaa OONbIIMHCTBO KIOPH TOJIOCYIOT
«3a» WIK B CIy4yae, €ClIM K€ rojoca pa3/eiwich MOPOBHY, U 3a MPEAJOKEHUE MOAAH T0JI0C
npeJceaaTess KIopu).

8. CpoeKTUpOBaTh KOHTAKTHYIO CXEMY, PEAJIU3YIOLIYI0 CXEMY, MIO3BOJISIOLIYIO 3aKUTATh U
TYIIUTH JAMIIOYKY C MMOMOIIBIO0 TPEX HE3aBUCUMBIX Iepekintouarenei. CymiecTByeT Ju peiieHue
AQHAJIOTMYHOM 3a/1a4M 711 J1'000T0 n MepekitouaTeneil?

9. MHOXeCTBO f COCTOMT U3 OyneBbIX (YHKUUM, Kaxaas HU3 KOTOPBIX CYIIECTBEHHO
3aBHCUT OT BCEX CBOMX NepeMeHHBbIX. [lokazarte. Uro Besikas ¢opmyna Haa (QyHKIUSMH U3
MHOJKECTBA f , COJEprKallasi IOMNapHO pa3jIMyYHbIe NMEPEMEHHbIE, KaX/1as U3 KOTOPbIX BXOJIUT B
dopMyITy POBHO OJWH pa3, peanu3yeT OyneBy (YHKIHNIO, CYINIECTBEHHO 3aBHCAIIYI0 OT BCEX
CBOMX IIEPEMEHHBIX.

Tema 3.2. Paznoxenue OyneBbIX pYHKIUI 110 TEpEeMEHHBIM.
CIH®. CKH®. ITomuaom Xurankuaa

1. TlocTtpouTh  AW3BIOHKTUBHOE W  KOHBIOHKTUBHOE  pa3liokeHue  (QyHKIUHU
f(x;,%,%;)= (1001 0111) 1O IEPEMEHHBIM x,, X, :

1) t=1k=2,2) t=1,k=3,3) t=2,k=3.

2. BolsicHUTSD, SIBISIETCS JIM TUHEHHON (YHKIMS, 3a/laHHasl BEKTOPHO:

1) f=(1001), 2) f=(10010110), 3) f =(01101001).

3. JlokazaTh, yTo QYHKIUS f SIBISIETCS JTMHEHHOMN:

1) f =(x+y)(x<—> y), 2) f=X9TVXYIV XTIV XYZV XyZ ,

3) f=(x+yhy,4) f=xy+yz+ax.

4. HaiiTu 9nciIo TMHEHHBIX CaMOJIBOMCTBEHHBIX (PYHKIIHIA.

5. C nomouibio anreOpsl JJOTUKU MIPOBEPUTh UCTUHHOCTH COOTHOILIEHUS JIJIsl TPOU3BOJIBHBIX

MHOXCECTB:
1) (AuB)-(CnA)=(B-C)-(AUC);
2) (AnB)U(A-C)=A-(BUC).
6. BBIHCHHTB, MOKHO JIM ITyTEM COOTBGTCTBYIOH_[eﬁ 3aMCHEBI ICPEMECHHBIX IMOJTYYUTH 0:
1) x>y3;2) f=x-yvyzvz-x;3) f=(11101000).
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7. BersicauTts Boripoc o papHocuiabHocT JJH®D £, £,, f; cBenenuem ux k CJIHD

Ng A fa /3

1 Xy VXYV Y Xy VXL yvz

2 YV XZV X YZV XYV Xy XyzV xyz Vv X
3 YV XYZ V] XZV Xy XV Xyz

8. BBIAICHUTD, ABJISIETCS JIN JIMHEHHON QYHKIUS f, 3alaHHAst BEKTOPHO:

1) £ =(1001); 2) £=(1101);3) f=(10010110).
Tema 3.3. [lomHoTa cuctembl PyHKITUNA. 3aMKHYTBIC KJIaCChHI

1. BersicHuTe, mpuHaJIeKaT JId 3a/laHHble QYHKIUU Kiaccam T, U T, :

N f f /3

1 XyVxyVy Xy V Xz yvz

2 Zy V XZV X| YZV XYV Xy XyzV Xyz Vv X
3 YV XyZ V] XZV Xy XV Xyz

2. 3aMeHUTh NPOYEpPKU B BEKTOpe 3HaueHuM (yHKuuu cumBosiaMud 0 win 1 Tak, 4ToOBI

HOJIYYMJIICSI BEKTOP CaMOJIBOWCTBEHHON (PYHKIIUU:
1) f=(01-0-0--11-0-1--),
2) f=(--01--11--01--10),
3) f=(11--00--01--10—-).

3. BbIICHUTB, sBIAETCS JIM CaMOABOMCTBEHHOM (YHKIUS, 3aJaHHass BEKTOpHO. Jlnd
HECaMOJIBOMCTBEHHON (PYHKIIMH OINpPEeNINTh, KAKUEe IEPEMEHHBIE CIIelyeT 3aMEHUTh x, a KaKue
Ha X, YTOOBI MOJTYYUTh KOHCTAHTY:

1) f=(01101001),2) f=(01111001), 3) f =(10101000).
4. BbISICHUTB, SBISETCS JIM MOHOTOHHOW GyHKuus f . 19 HEMOHOTOHHOW (YHKUIUU
110/100paTh COOTBETCTBYIOLIYIO 3aMEHY NIEPEMEHHBIX, YTOOBI IOTYYUTh X
1) f=x+y+2:;2) f=0vz;3) f=(x—>y)+iz.
5. Kakum knaccam [locra npunaanexxut OyieBa QyHKIM, eclu:
1) £(0,1,0)= £(1,0,0)= £(1,0,1)=0; 2) £(0,1,1)= £(1,0,0)= £(1,1,0)=0.

6. Jloka3zaTb, YTO €CIM f TOXKIECTBCHHO HE PaBHA KOHCTaHTE, a fv f  — KOHCTaHTa, TO
feMuUS.

7. Haiitu uncno QpyHKIUH, TPUHAAIEKAIINX MHOKECTBY A :

1) A=T,UT;;2) A=(T, UT)NL;3) A=L-T;;

4) A=SNT;;5) A=SnT,nL.

8. Hokazarb, yTo LNTy T, =LNSNT,.

Tema 3.4. Kpurepuii HOTHOTHI CUCTEMBI PYHKIUH

1. BeisicHuth, monmHa JM cuctemMa (QyHKOWA. Ecnym mosHa, TO MPOMILTIOCTPUPOBATH
MO3TAIHOE JI0Ka3aTeIbCTBO TeopeMsbl [locTa, To ecTh, MONy4UuTh Yepe3 CyNepro3uni0 (YHKIUI
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U3 DTOU CUCTEMBI KOHCTAHTBI, OTPUIAHUC U KOHBIOHKIIHUIO:
1) x> yzx(y o 2)xy+yz}; 2) xvy,x+y, x—y,0}.

2. BersicHuTh, TOJTHA JTM cHcTeMa A (PYHKITUH, 3aJaHHBIX BEKTOPAMH CBOMX 3HAYCHUN:

1) A={f, =(0110), £, = (01011010 ), f; = (01111111 )};

2) A={f, =(01110), f, = (11000011), f; = (10010110)} ;

3) A={f, =(0111), £, =(10010110 )}.

3. SABnsercs 1 moaHOM cuctema GpyHkiui? OOpa3yeT 1 oHa 6a3uc?

D rvyxoyh2) Flyxoy).

3. U3 monHO# cucTeMbl PYHKIIUN A BBIICITUTH BCEBO3MOXKHBIC Oa3HCHI:
1) A={L,%,xy(x+y)x+y+xy+yz+xz};

2) A= {O,x+ V, X —> y,xy<—>xz};

3) A={xyviz,X, x>y, ),x+yz}-

4. Tlonua nu cucteMa OyJeBbIX QYHKIMA OT nTIEPEMEHHBIX F ={f, g}, ecin
1) feS-M,ggLUS, f—>g=1?

2) feTyuLgeS, f—>g=1"?

3) feSL-Ty,geM-T,,f >g=1"?

5. BepHo nu, uto f [g] wnm g e[f], ecnm

1) f=x+y,8=x972) f=x>v,8=xy73) f=x+y,g=x—>y"?
6. OnpoBEPTHYTH, YTO ECIU

1) fe(uT)-S,10 feLUM,;
2) feTy,feT,feM,t0 f— dynkuus ledpdepa.
7. C mOMOIIBI0 ajreOpbl JIOTUKKA IPOBEPhTE HCTHHHOCTh COOTHOILICHUS JUISL JIFOOBIX

MHOXXCCTB

AB,C.

Ecmm

COOTHOILICHHUC

(AUB)-(CnB)=(A-C)u(A-B).

HC

BCPHO, TO

Hnousuoyanvnoe 3adanue Ne2

MOCTPOUTE

1. TTocTpouTh TAaGNIUILY [ JaHHOM OyneBod GyHKMU f(x,y,z)

Bapn flxy.z) Bapuant flxy.z)
aHT
1. xX+yA 6. x<>y+zVYy
z—>xVy
2. (x|y)—>z 7. xVyAZ+y
ANy+x
3. (x> ¥)+z 8. (x+y)AzVx
V x
4., xVy+ 0. (x—>y)+zv
zZ6y y
5. (x] y) A 10. xANYy+z7>X
7>y Vx

KOHTPIIPUMED

2. Haiitu ¢yHKUMHU, TBOWCTBEHHbIE JaHHBIM (QYHKIMSIM. BBIACHUTD, SBIseTCS U (PYHKIUSA

MoHOTOHHOM? [locTponTs nonauHoM JXKurankrHa JaHHON (QYHKIMH.

Bapmu ‘

f

‘ Bapuant ‘

f
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aHT
1. (X—>y)+z 6. (x|y)—>(x»l«y)
2. (z>x)>y 7. Foy)>(z—F
3. (+y)>(>F 8. (x19)¥ 2)>
. Goovash o o v GEry)
5. xoy)-(A. 10. (v y)+(x[2)

3. Haittu CIH® u CKH® s pyHKIMH, 33 JaHHON BEKTOPHO. BBIAICHUTH MPUHAIICKHOCTD

bynkuuu f xmaccam 7Ty,T,,S,L,M .

Bapu f Bapuant f
aHT

1. 1111010100 111101 6. 111111101010
0011

2. 010011101101 7. 111100100111
1111 1110

3. 1101111010 101110 8. 110011101111
1011

4. 0111000111 111101 9. 110001101111
0111

5. 1101010111 011111 10. 101111111110
0010

4. IlogcunTath 9nciio OyneBbIX (GYHKIUN OT n MEPEMEHHBIX, IPUHAIICKAIINX MHOXKECTBY

A
Bapmu A Bapuant A
aHT
1. (1, -S)-T, 6. (SUL)-T,-
2. T,-(SUL) 7. (SuL)NT,
3. (LuT,)-S 8. (T, OTy) L
4. (1, uT,)-L 9. (LUT))NS
5. (1, uT,)-$ 10. (LAT,)US

5. SBnsercs nu cucrema QyHkiuii momHoi? OOpasyer jau oHa 6a3uc?

Bapu Cucrema Bapuant Cucrema
aHT (QYHK. GyHK.
1. {xvy,)_c+y 6. {x—)y,x|y}
2. {x—)y,)_C/\_ 7. {x—)},x/\y}
3. xoy, x|} 8. oy, x|y}
4. fe+y, Xvy 9. T+, xvy!
5. x>y xAp 10. x+y, xvy}

Pa3nen 4. DinemenTsl TEOpHU rpagoB

Tema 4.1. I'pads1. Buzyanuzanus rpaga. [Ipocreiinme cBoiicTBa

1. B maxmaTHOM TypHHpE MO KPYrOBOW CHUCTEME, B KOTOPOH Yy4acTBYIOT 5 IIKOJbHUKOB,
ceirpado 6 maptuil. bonbie Bcex Berpeu nposenu Bans u Muma — o 3. Kakoe uucno mapruit
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CBITpaJl YYaCTHHK, IPOBEALINI HAUMEHBIIEE YUCIIO BCTPEY?

2. CnopTUBHBIN TypHUP TPOBOJIUTCSA MO KPYroBou cucrteme. Jlokakure, 4yTo B 000
MOMEHT BCTPEUHU HAMyTCsl XOTs ObI IBa UTPOKA, MPOBEALINE OJMHAKOBOE YHCIIO BCTped. 3agaua
paBHOCUJIbHA ymeepaicoenuio: B rpade o0s3aTenbHO HAWIYTCs JIB€ BEPUINHBI, CTEIIEHU KOTOPBIX
OJINHAKOBBI.

3. B miaxmMaTHOM TypHHUpE, B KOTOPOM KaXJblii YYaCTHUK JOJKEH ObLI BCTPETUTHCS C
KaX/IbIM, OJTUH IIaXMaTHCT 3a00JIe] U He JOUTpajl CBOM MapTuu. Beero B TypHUpe npoBeneHo 24
BcTpeun. CKOJIBKO IIaXMaTHCTOB YYacTBOBAJIO B TYpPHUpPE, M CKOJBKO MapTUH ChIFpaj
BBbIOBIBIIMM y4aCTHUK?

4. B xOMIaHUM U3 MATH YEJIOBEK, CPE/U JIIOOBIX TPEX YEJIOBEK HAWIyTCs JABOE 3HAKOMBIX U
JIBOE HE3HAKOMBIX JIpYr ¢ ApyroM. Jlokaxkure, yTO KOMIAHHIO MOXKHO paccaiuTh 3a KPYyIJIbIM
CTOJIOM TakK, YTOOBI 110 00€ CTOPOHBI OT KAXKIOT0 YeJIOBEKa CUAEIU €ro 3HaKOMBbIE.

5. B HEKOTOpOM TOCYIapCTBE CHUCTEMa aBHAJMHHUHA YCTpPOEHAa TakK, 4YTO JIO00H ropox
COEIMHEH aBUAIMHUSIMH He OoJiee YeM C TpeMs IPYruMH, U U3 JII000ro ropoja B 000N qpyroi
MOYKHO TIepelieTeTh, c/ieiaB He Ooyiee oaHOM mepecaaku. Kakoe Hambonbliee YHCIO TOPOIOB
MOJKET OBITh B 3TOM rocyaapcrae?

6. B HekoTOpoii KOMIaHUU JTIOOBIE IBa 3HAKOMBIX HE UMEIOT OOIIMX 3HAKOMBIX, a JIOOBIC
JIBa HE3HAKOMBIX UMEIOT POBHO JBYX OOIIMX 3HAKOMBIX. J[OKa)KuTe, 4YTO B 3TON KOMITAHUU BCE
MMEIOT OJIMHAKOBOE YUCJIO 3HAKOMBIX.

7. JlokaszaTh, 4TO B KaXKJOoM rpade ¢ HE MEHee 4YeM C JBYMs BEpUIMHAMH HaWIyTCs IBE
BEPILUHBI C OIMHAKOBBIMU CTEIIEHSMHU.

8. B wiacce 30 yenoBek. Kaxxiomy HpaBaTCS pOBHO k Y4YEHHMKOB U3 Kjacca. Ilpu xakom
MUHUMAJIBHOM k MOXKHO YTBEpXKJaTh, YTO O0S3aT€IbHO HAWIyTCs IBa 4YENOBEKa, KOTOPHIE
HPAaBSTCS IPYT IPYTYy.

9. Wzobpasute rpad, ecnu naHa MaTpulia CMEXKHOCTH rpada; sBisercs nu rpad
perymsipabiM? JIBynonsabM? CocTaBbTe AJis Tpada MaTpuily HHIIMCHTHOCTH.

01000011 00110011
10101011 001010711
0100000 0 11010010
000017100 10100001
Dlo10101010°9 01000000
00011000 0000000O00O
110000 0 1 1110000 1
110010710 11010010

Tema 4.2. Mapuipytsl. JloctskuMocts. CBA3HOCTD

1. V xaxporo aemnyrara napjiameHTa He 0Oojee TpeX MPOTUBHUKOB (€ciu AemyTar A —
IIPOTUBHUK JienyTara B, TO B — NpOTUBHUK JenyraTa A ). JIOKaKuTe, 4TO AENyTaToB MOXHO
pa30uTh Ha JABE MaJlaThl TaK, YTO KaX/bI AenyTaT OyleT UMeTh He 6oJiee OJJHOTO MPOTHUBHHUKA B
CBOEH masnare.

2. B Mope XUBYT OCBMHUHOXKH. Y KaXJIOro M3 HUX WIM OJWH, Wi ABa npyra. Korma
B30IIIJIO COJIHLIE, TO, T€ Y KOTOPHIX ObUIO JABOE Apy3eil, MOCHHENH, a T€ y KOro OJIUH JpPYT, —
MOKpAacHEIN, U OKa3ajoch, YTO JIIOObIE JBa JApyra pa3HouBeTHble. OAHAKO IpPY3bs JOJKHBI
UMETh OJVHAKOBBIM LBET, U NMO3TOMY 10 OCBMHHOXKEK NMEPEKPACUIUCH B KPAacHBIA IBET, a 12
KpacHbIX — B CHHNN. CKOJIBKO OCBMHHOXEK KUBET B MOpe?

3. B undopMaimoHHON ceTH KaXKIbli LIEHTP COEAMHEH KaHaJlaMU CBSI3U C YETHBIM YHCIIOM
HEeHTpoM. [lokaxkuTte, 4TO MOCIIe YHUUTOKEHUS JTF000T0 KaHaja CeTh HE BBIUJET U3 CTPOSL.

4. B ctpane 101 ropon. I'opona coequHeHsl AOpOraMu ¢ OJJHOCTOPOHHUM JIBUJKEHUEM TaK,
YTO JIBa TOpPOJia COEAMHEHbI He Oosiee ueM oJiHOM foporoii. 13 moboro roposa BEIXOIUT POBHO
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40 mopor, u B m060#t ropoa Bxoaut poBHo 40 mopor. Jlokaxute, 94TO U3 THOOOr0 ropoaa B
0001 APyroit MOKHO MOTACTh, IpoeXxaB He OoJiee Tpex JA0pPOor.

5. B kmacce 30 uenoBek. Kaxaomy HpaBsTCSI POBHO k y4eHMKOB M3 kiacca. [Ipu kakom
MUHUMAJIBHOM k MOKHO YTBEp)KIaTh, YTO OOs3aTE€IbHO HAWIyTCsA JBa YEJIOBEKa, KOTOPbIE

HpaBATCA IpYr Apyry?
6. Haiitu paguyc, nuametp, neHTp rpada, 3ajaHHOT0 MaTPUIIEH CMEKHOCTH:

01010001 01101001 00110100
10100011 10100011 00111000
01010100 11011011 11000001
D 10101000 | 2) 00101000 . 3) 11000010
00100010 |’ 10110111 |’ 01000010
00100000 00001001 10000001
01001000 11101100 00011000
11000100 11101100 00100100

7. HaliTu kpatyaiiiuuii MapipyT BO BelIaHHOM Ipade

Tema 4.3. JlepeBbsi. MUHUMaIbHBIE OCTOBBI

1. Ilo mopokkam mapka MOXXHO 3aliTH B JIOOOH €ro yrojok, HO HENb3s HAWTH Takoi
MapuipyT JJis MPOTYJIOK, KOTOPHIH HAYMHAETCS M OKAHUMBACTCS B OJHOW M TOW K€ TOUKE U
KOKIYI0 4acTh JOPOKKH MEXAY JABYMs IEpEeKpecTKaMH Mapka COACpXKHUT He Ooree pasa.
AIIMUHHCTpalds TIapKa pelinia MpOBECTH PEKOHCTPYKIIMIO OCBelleHus mapka. [lo HoBomy
MPOEKTY KKIBIA MEPEKPECTOK U TYMHUK JOJKEH OYAET OCBELIAThCS YETHIPhbMS CBETUIIbHUKAMU,
a ames, COCIUHSIONAs JBa NEPEeKpecTKa WM MEPEeKPEeCTOK M TYNMUK — IIecThbio. CKOIBKO
CBETHJILHUKOB OyJIET YCTAaHOBJICHO, €CJIH B Mapke 18 mepekpecTKoB U TYMHKOB?

2. B mapke 4yucio nmepekpecTKOB U TYNHMKOB Ha €IUMHUILy OOJIbIIE, YeM YHCIO OTPE3KOB
JIOPOKEK MEKIY MEepeKpecTkaMu U Tynukamu. KpoMe Toro, mo 10pokkam napka MO>XKHO 3aiTH B
mo0oi ero yrosok. Jlokaxkurte, YTO B NapKe HeNb3s HAWTHU TaKOW MapHIpyT AJs MPOTYJIOK,
KOTOpPbIA HAaYMHAETCS U OKAHUMBAETCS B OJHOW U TOM kK€ TOUKE M KaXKIyH JOPOXKKY Mapka
coIepKuUT He OoJee pasa.

3. Kakoe HanbosbIee KOJIUYECTBO Pa3pe30B MOXKHO ClIeNaTh B BOJICHOOIBHOM ceTke 5x10
Tak, YTOOBI OHA HE pacranach?

4. AHnpelt momies ¢ OTIIOM B TUP. YTOBOP ObUIT Takoi: AJIEKCel JenaeT MATh BHICTPEJIOB U
3a KaKJ0€ TMOIaJlaHue TMOJy4yaeT MpaBO €lle Ha JBa BhICTpesa. AJieKceil BbIcTpenua 25 pas.
CxoubKO pa3 oH nonai?

5. Nan maccuB uucen 11, 6, 2,4, 12,5, 4,7, 8, 1, 3, 5,9, 10. U306pazute nepeBo moucka
yucnia 3.

6. OmHax bl KOBOOM YCTPOWIIM TMEPECTPENKYy, B pPE3ylbTare KOTOPOH OCTalCsS B KUBBIX
TOJIBKO OJIMH KOBOOW. HexoTopkie ObLIM yOUTHI, TaK U HE ClIeJIaB HA OJTHOTO BhIcTpena. Kaxmprit
U3 OCTAlIbHBIX KOBOOEB 3aCTpeNujl POBHO TPeX APYruxX (HUKAKUe J1Ba KOBOOSI HE 3aCTPENUIIH
npyr apyra). [lepectpenky Hagano 28 koBO6oeB. CKOIBKO U3 HUX HE CIaJli HU OJTHOTO BhICTpena?

7. HaiiTu MUHUMAaJIbHBIH OCTOB rpada
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Tema 4.4. O6xo561 TpadoB. Packpacka rpados. [lnanapusie rpadsr

1. Illects OCTPOBOB Ha peKe B MApKe COEAMHEHbl MOCTaMHU. MOXHO JIM, Ha4aB MPOTyJIKY Ha
OJIHOM U3 OCTPOBOB, IPOMTH IO KaXJA0MYy U3 MOCTHUKOB POBHO OJIMH pa3 U BEPHYTHCS Ha TOT XkKe
octpoB? B ciydyae oTpunaTeabHOrO OTBETA ONPENENNUTE, CKOJIbKO MOCTHKOB M MEXAY KaKUMHU
OCTPOBaMH HYXHO IIOCTPOUTH, YTOOBI TaKas IIPOryJIKa CTalla BO3MOMKHOM.

Mpasbin 6eper
(NB)

INesbiit 6eper
(1B)

2. Haiinute MapimpyT MporyJiKd, KOTOPBIM HAYMHACTCS M OKAHYMBAETCS B OJTHOM M TOM K€
MECTE U IPOXOJUT KaXK/IbIi MOCTHK U3 MPEAbIIYIIEH 3a1a4 POBHO OJUH Pa3.
3. HaiiTi xpoMaTu4ecKue 9uciia ¥ TONIIUHY rpadoBs:

4. IlouTanbOH JOJKEH PAa3HECTH IOYTY MO BCEM YyJUIAM CBOEro ydacTka (cM. cxemy). Ha
CXeMe YKa3aHbl pacCTOSIHMS MeXay mepekpecTkamu. Haiinute kpaTuaiimmit MmapmpyT
MoYTalbOHA

260

] 100 2 100\ 1

120
140 140

140

00
3 4 v 4 240

140 120

140 100
5 6 7
5. MoXHO 111 IepeBecTH IaXMaTHOTO KOHs ¢ KieTkH al Ha kietky h8 (310 KpaiiHue KieTku
OOJBIION JAMAaroHajlu MaXMaTHOM JIOCKHM) MOOBIBAaB NMPH 3TOM Ha KaKIOH KIIETKE IIaXMaTHON
JIOCKH POBHO OJIUH pa3.

17



6. MbIka rpeizeT KyO cbipa ¢ pedpom 3, pa3OuThii Ha 27 eaMHUYHBIX KyOukoB. Korma
MBIIIKA ChEIAaeT KaKOW-THO00 KyOWK, OHA MEPEeXOJHUT K IPYyromMy KyOWKY, HMEIONIYIO OOITYIO
IpaHb C IPEAbITyIIMM. MOXKET JIM MBILIKA ChbECTh BECh KyO, KpOME LIEHTPAJIbHOTO KyOuka?

IlpoBepka BBINOJHEHUSI CAMOCTOSITeIbHOM PpadoTel. CamocrosiTenbHas pabota
HaIpaBJieHA HA CaMOCTOSITEJIbHOE OCBOEHUE U 3aKPEIJICHHE OOYy4YarOUIMMMCS IPAaKTHUECKHUX
YMEHHH U 3HAHUU, OBIIaZIeHHE MPOo(ecCHOHATbHBIMU KOMITETEHIIUSIMHU.

CamocrosiTenpbHas IMOATOTOBKA OOyYarOmIMXCs 1O  JUCHUIUIMHE Mpearojaraer
ciemyromye BUIb U GopMbl paboT:

e (Cucremaruyeckasi mpopabOTKa KOHCIIEKTOB 3aHITUN, y4eOHOU U CIICIUATBHON TEXHUYECKOM

JUTEPATYPHL.

e CaMocTosTeIbHOE H3yUY€HHE MaTepuaga M KOHCIEKTUPOBAHHME JIEKIUH 1O ydeOHOH u

CIIELIMATIbHOM TEXHUYECKOU JINTEPATYPE.

CBoanas TabdjamMua mo nmpuMeHsieMbiM (pOopMaM W MeTOJAM TEKYIIEro KOHTPOJIS U
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaThl 00yyeHHs @opMbI U METO/IbI KOHTPOJISI  OLIEHKH
pe3yabTaToB 00y4eHHsI

OcBoeHHBIC YMCHHSA:

paboTtaTh ¢ JOKyMEHTaIueu, pazpadorannoit | Orenka MPaBUIBHOCTH BBITIOJTHEHHUS
C HCMOJb30BAaHUEM TIpapUUeCKUX S3BIKOB | CAMOCTOSTEIBHON pabOTHI.
cnenudukanuii;

OCYILIECTBIISATh ~ MOCTAHOBKY  3amaud 1o | OueHka PaBUIIBHOCTH BBITTOJTHEHHUS
00paboTke nHpOpMaIUy;- MPAKTUYECKHUX PadoT.
NPOBOJIUTH aHAIIU3 NIPEMETHON 00JIaCTH; Onenka PaBUIIBHOCTH BBITTOJTHEHHUS

IIPAKTUYECKHUX PadoT.

YcBoeHHbBIE 3HAHMA:

OCHOBHBIE 3Talbl pPa3paboTKu nmporpaMmHoro | OreHka IPaBUIILHOCTH BBITIOJTHEHHS
o0ecrnevyeHus; IIPABWJIBHOCTH NIPAKTUYECKUX PaloT.

OCHOBHBIE BHJIbI Pa0OT Ha dTare Ornenka NIPaBUIIBHOCTH BBITIOJTHEHHS
COHpOBO)KI[eHI/Iﬂ HpOFpaMMHOFO HpaBI/IJ'[BHOCTI/I HpaKTI/I‘ICCKI/IX pa60T.
obecrneueHus;

OCHOBHBIC HpOHCCCBI praBneHI/m HpOGKTOM OHCHKa HpaBI/IJ'IBHOCTI/I BBIITOJIHCHUSA
pa3paboTKu. NPaBUIHHOCTH MPAKTUYECKHUX PAOOT.

3.2 ®opma NpOMe:KyTOUYHOM aTTeCTANMHA
[IpomexyTouHas aTTecTanus o AUCUUIUIMHE B OPME UTOTOBOI KOHTPOJILHOM pabOThI B
3 cemecrpe.

3aaHus K NTOTOBOM KOHTPOJIbHOM padoTte
Bapuanr 1

ITpoBepbTE paBEHCTBO MHOXKECTB, UCIOJIB3Ys Kpyru Jinnepa: A\B=(AUB)\B.

2. U3 170 cnoprcmenoB 70 3anumarorcs ¢yrdonom, 95 — xokkeem u 80 — TeHHUCOM. 30
3aHUMAIOTCS ¥ PyTOOIOM, U XOKKeeM, 35 — u ¢yTO0IOM, U TEHHUCOM, 15 — 1 XOKKeeM, U
TEHHHCOM. 5 3aHMMAaroTCs BceMH 3 BuAamu crnopra. CKOJIBKO 3aHUMArOTCs POBHO 2
BUJIaMHU criopTa?

3. VYcraHoBHUTe OTHOLIEHUS MeXIy MHOkecTBamHu A, B, C u n3o0pasute UX npu MOMOIIU
KpyroB Dizepa. YKaXHUTe XapaKTEpUCTUUECKOE CBOMCTBO 3JIEMEHTOB MHOXKeECTBA: X = A
\ (B U C). Brizenure Ha uepTexe 007aCTh, M300pAKAIOIIYI0O MHOKECTBO X, eclu: A —
MHO’KECTBO Tpanenuii; B — MHOKeCTBO 4eThIpEXYTrOJIbHUKOB, UMEIOIINX NpAMoi yroi; C
— MHOYKECTBO KBa/IpaTOB.

[
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B cnoptuBHOil cekiuu 3aHuMaroTcs 12 GackeTO60mucTOB. CKOIBKO MOXKET OBITh
OPTraHU30BaHO TPEHEPOM PA3HBIX CTAPTOBBIX MATEPOK?

5. CKONBKO CYIIECTBYET Pa3JIMYHBIX KOJOB, COCTOSIIUX M3 JBY3HAUHOTO YHMCIHA, IUQPHI
KOTOpOro BeIOMparoTcs u3 mudp 1,2,3, u creayromero 3a HUM TPeXOYKBEHHOTO CIIOBA,
OYKBBI KOTOPOTO BBIOMpAIOTCS U3 IIIacHBIX OYKB pycckoro andasuta? (Ludpst u OykBeI
B KOJIC MOT'YT ITOBTOPSITHCS)

Bapuanr 2

ITpoBepbTE paBEHCTBO MHOXKECTB, UCIOJIB3YS Kpyru Jiepa: A\B=A\(ANB).

2. U3 1000 cTyneHTOB, 3aHUMAIOLIMXCA €CTECTBEHHbIMM Haykamu, 630 mocemaror
cneukypce no 6uonoruu, 390 — mo xumuu u 720 — mo marematuke. 440 mocemarT u
MaTeMaTuky, u Oumosioruto, 250 — u mMaTemMaTuky, U xumuio, 1 200 — u OHoJOTHIO, U
xumuto. 130 cTyneHTOB mocemaroT JeKuuu 1o BceM mnpeameram. Ckosbko u3 1000
CTYJEHTOB HE MOCEUIal0T HU MaTeMaTHUKU, HU OMOJIOTUU, HU XUMHUH?

3. VYcraHoBHTE OTHOLICHHS MEXIy MHOKecTBamH A, B, C u n300pa3ute UX MpH MOMOIIH
KpyroB Jitiepa. YKaKHUTE XapaKTepUCTUIECKOE CBOMCTBO 2JIEMEHTOB MHOXKECTBa: X = A
\ (B U C). Beimenure Ha yepTexe 00JIacTh, U300paKAOIIYI0O MHOKECTBO X, ecliu: A —
MHO>KECTBO MPSMOYTOJILHUKOB; B — MHOXecTBO kBapaToB; C — MHOKECTBO TpamleIHii.

4. W3 rpynnbl, HacuuThIBarOIIleW 25 4YeloBEK, BBIOMPAIOT TPOUX IS TOE3JKH Ha
copeBHOBaHME. CKOJIBKHUMH CIIOCOOAMH 3TO MOXKET OBITh CIIEIaHO?

5. Hludp celida obpazyercs u3 nByx umcen. [lepBoe, ABy3HAYHOE YHCIIO, 00Opa3yercss w3
mupp 1,2,3,4 (uudpsl B 4yuciae MOTYT MOBTOPAThCA). BTopoe, Tpex3HauyHOE 4YHUCIIO,
obpaszyercs u3 udp 7 u 6. CKOIBKO pa3TUYHBIX MTU(POB MOKHO HUCITOJIB30BATh B TAKOM
cericpe?

[S—

Ilepeyenb BonpocoB K AU PepeHIPOBAHHOMY 3a4eTy

1. OcHOBHBIE OIIEpAaLIMK HAJ MHOXKECTBA U UX CBOMCTBA.
2 OtHowenus. Buapl orodpaxenuit. yHKINU.
3 OTHolIEHNS 3KBUBAJICHTHOCTH U OTHOLIEHHE NTOPsAKa. MOIIHOCTE MHOKECTBA.
4 Marpuiia 6uHapHOTO OTHOIICHHS. KOMIO3UIINS OTHOIIEHUN U UX MaTPHUIIBL.
S. ITpaBuiio cymmel. IIpaBuio npoussenenus. Meron BKIIFOUEHUS U UCKITFOUEHUS.
6 [Toncuer pazMerieHnit ¢ MOBTOPEHUSIMU U 0€3 TOBTOPEHUIA.
7 Couetanus 6e3 MOBTOPEHUHN U ¢ TOBTOPEHHUSIMH.
8 PexyppenTHbie cooTHOIIEHUsI. OCHOBHBIE TMOHSATHS U OnpeeneHus rpada.

9. IlyTu, nenu, HUKIIBL.

10.  Marpuia cMeXHOCTH.

11. CBs3HbBIE KOMIIOHEHTHI.

12. Brienenne KOMIIOHEHT CBSI3HOCTH.

13. Paccrosnus Ha rpadax. Inamerp, paguyc u HeHTpsI rpada.
14. DiiniepoBsI rpadBbl.

15. OcroBHbIe nepeBbs. KaaHbIN aNrOpUTM.

16.  OctoBHbIE IepeBbsi. ANTOPUTM OJIMKaMIIEro cocea.
17.  Kparuaiimue nytu Ha rpage.

18. Knnxkn.

19. [{ukiel, GyHIaMEHTAIBHBIE MHOXKECTBA IIMKJIOB.

4 Cucrema oneHuBanus KomiuiekTa @OC Tekymero KOHTpPOJIsi U MPOMEKYTOYHOM
arrecTanuu

[Tpu ouleHMBaHUM MPAKTUYECKOI pabOTHI CTyIEHTa YUUTHIBAETCS CIEAYIOLIEe:

- KQUeCTBO BBINIOJHEHUS MPAKTUYECKOI YacTH paboThI;

- Ka4ecTBO 0(opMIIEHHS OTYeTa o padore.
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Ka:knblii Bua padoThbl OLlEeHUBAETCH 10 NATH 0aJIbHO HIKAaJIe.

«5» (OTIMYHO) — 3a TITYOOKOE M MOJHOE OBJIAZICHUE COJIEPKAHUEM Y4eOHOro MaTepHuaa,
B KOTOpPOM oOOydarouuiics cBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a yMEHHUE INPaKTHUYECKH
NPUMEHSTHh TEOPETUYECKHE 3HAHUS, BHICKA3bIBaTh 1 000CHOBBIBATH CBOM CYXJeHHs. OeHKa «5»
(OTNIMYHO) IpearoaaraeT rpaMOTHOE M JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomo) — eciau OOy4aroUIMiicsl MOJIHO OCBOWMJI Y4eOHBIM Marepuall, BiaaeeT
HAY4YHO-TIOHATUHHBIM ~ allapaToM, OPUEHTHPYETCS B M3YyYEHHOM MaTepuaje, OCO3HaHHO
IIPUMEHSIET TEOPETUUECKUE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJAEpPKAaHUE U
¢dopma oTBETa UMEIOT OTJENIbHbIE HETOYHOCTH.

«3» (YHOBIETBOPUTENHHO) — €CJIM O0yJaronuiics 0OHapyKMBACT 3HAHWE W TIOHUMaHUE
OCHOBHBIX IOJOXEHUH yuyeOHOro MaTepualla, HO U3JaraeT ero HEroJHO, HEelOCleA0BaTeNbHO,
JIOTYCKaeT HETOYHOCTH B IPUMEHEHUHM TEOPETHUECKUX 3HAHUM INPU OTBETE HAa IPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €Cld OOYy4YaloIIMIiCI HUMEET pPa3pO3HEHHBIE,
OeccucTeMHble 3HAHUS, JONYCKAaeT OLIMOKM B ONpeAEIeHUU Oa30BbIX MOHATHH, UCKaXKaeT UX
CMBICJI; HE MOXKET MTPAKTUUYECKH PUMEHSATh TEOPETUUECKUE 3HAHUS.

Kpurtepnu oneHnBaHus oTBeTa 10 YCTHOMY OIIPOCY.

«5» (OTIMYHO) — 3a TITYOOKOE M TOJTHOE OBJIAZICHHE COJIEpKAHUEM Y4eOHOTrO MaTepHara,
B KOTOpPOM OOydarouuiics CBOOOJHO M YBEPEHHO OpPUEHTHUPYETCS; 32 yMEHHUE INPaKTHYECKU
IPUMEHSTh TEOPETHUUECKUE 3HAHMS, BbBICKA3bIBaThb U OOOCHOBBIBATH CBOM CYXXIEHHUS; 3a
IPaMOTHOE U JIOTUYHOE U3JI0KEHHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUMiicsi MOJIHO OCBOWMJI Y4eOHBbIM Marepuall, BiaaeeT
HAYYHO-TIOHATUHHBIM ~almaparoM, OPUEHTHPYETCS B M3YyYEHHOM MaTepualle, OCO3HAaHHO
IPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dopma oTBEeTa UMEIOT OT/IEJIbHbIE HETOYHOCTH.

«3» (yIOBIETBOPHUTEIBHO) — €CIH O0YJarOIIUiicss OOHApYKMBAET 3HAHWE W MMOHUMaHUE
OCHOBHBIX TOJOXEHUH yuyeOHOro MaTepualla, HO M3JaraeT ero HErmoJHO, HEelocCleA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH B IMPUMEHEHHHM TEOPETHUECKUX 3HAHUM MpU OTBETE Ha MPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYX/IECHUS.

«2»  (HEyIOBJETBOPUTENbHO) — €ClAM  OOy4arouIuiicss HMMeeT pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUS, JOMYCKAaeT OLIMOKH B OMNpeAeiIeHUH Oa30BbIX MOHATHH, UCKaKaeT HX
CMBICJI; HE MOXKET MTPAKTUUYECKH PUMEHSATh TEOPETUUECKUE 3HAHUSI.

Kputepun oneHuBaHNs ONOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — AaKKypaTHOCTb BBINIOJHEHUS, YUTAEMOCTh TEKCTa, I'PaMOTHOCTH
(TepMuHONIOTHYECKas U opdorpaduueckas), MOITHOE PACKPHITHE TEMbI KOHCIIEKTA.

«4» (Xopolo) — TeMa KOHCIIEKTa PacKphITa, OJJHAKO MaTepuajl U3JIOKEH HEJOCTATOYHO
JIOTUYHO; aKKypaTHOCTb BBITIOJIHEHUS, YUTAEMOCTb KOHCIIEKTA, IPaMOTHOCTh
(TepMuHOIOTHYECKAs U opdorpaduyueckas).

«3» (YIOBIETBOPUTENBHO) — MaTepUal U3JI0XKEH HEIOCTaTOYHO JIOTHYHO, HEAKKYpaTHOE
BBITNIOJTHEHHUE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTbh (TEpPMHHOJIOrHYEcKast U oporpaduueckas),
TeMa KOHCIIEKTa pacKpbITa HE B IIOJIHOM Mepe.

«2» (HEylOBJETBOPUTENIbHO) — MaTepual M3J0XKEH HEJIOTMYHO, JIOMYIIEHBI
TEPMUHOJIOTHUECKUE U opdorpaduueckue OmmOKH, HEpa30OPUUBBIA MOYEPK, TeMa KOHCIIEKTa
HE pacKphbITa.

Kpurtepun onenuBanns 3aJaHuil IPpaKTHYeCKUX padoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLIEHKON «5» (OTIUYHO).

Kaxxnoe 3ajanne OleHNBAeTCsl MaKCUMaJIBHO OLIEHKOHN «5» (OTIMYHO).

1o pe3ynbTaram OlIeHHBAaHUS BCEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEAHEH.

Kpurepun onieHnBanusl pelieHni 3a1au.

«5» (OTJIIMYHO) — COCTaBJIEH MPAaBUJIBHBIA AJTOPUTM PELICHHS 3aJauyd, B JOTHYECKOM
paccyXIeHHH, B BHIOOpEe HOPMATHBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, IMOJIy4eH BEPHBIH
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OTBET, 3a/1a4a PelIeHa PallMOHAIbHBIM CIIOCOOOM.

«4» (Xopomio) — cOCTaBJ€H MPaBWJIbHBIN aJrOpUTM pEUIeHHs 3a/ladd, B JIOTHYECKOM
pacCy)KIeHUH ¥ pEIIeHHH HEeT CYIIECTBEHHBIX OIMOOK; TPaBWIBHO CAENIaH BBIOOD
HOPMATUBHBIX MCTOYHUKOB; €CTh OOBSICHEHHE PEIICHHUS, HO 3a/aya pellieHa HepalMoHaIbHbIM
CHoco0OM WIIM AONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIyuYeH BEPHBIN OTBET.

«3» (YAOBIETBOPUTEIIbHO) — 3aJ[aHHE BBINOJHEHO, B JIOTHUYECKOM pPAaCCYXJCHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHBbI CYHIECTBEHHBbIE OLIMOKH B BHIOOPE HOPMATHBHBIX
MCTOYHUKOB; 3aJ]auya pellieHa He MOJHOCTHIO WX B 00IIEM BHIE.

«2» (HeYOBJIIETBOPUTEIHHO) — 3a/1a4a PeIlleHa HEeMPAaBUIIBHO.\

Kpurepun oueHuBaHMsI KOHTPOJbHBIX PadoT.

KonTtponbHast paboTa OLEHMBAETCS MAKCUMAIBHO OLEHKOU «5» (OTIMYHO).

Kaxxnoe 3amanue oreHuBaeTcsl MaKCUMaJIbHO OLIEHKOH «5» (OTIMYHO).

1o pe3ynbTaram OLIEHHBAHUS BCEX 3aJaHUN OILIEHKA COOTBETCTBYET CPEAHEM.

Kpurepun ouneHuBaHusi 0TBeTOB 10 AU depeHIMPOBAHHOMY 3a4eTy.

DK3aMeHAIIMOHHBIN OWJIET OIICHUBACTCS MAKCUMAJILHO OI[CHKOU «5» (OTIMYHO).

B sk3amenanrionHom Ouiiere ABa BOIIpoca.

[lepBslii BOPOC MaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Bropoii Bonmpoc MakcMManbHO OLEHUBAETCS OLEHKOHN «5» (OTIMYHO).

1o pe3ynbTaram OLIEHUBAaHHUA JBYX BOIPOCOB OLIEHKA COOTBETCTBYET CPEAHEM.

Onenka «5» (OTIMYHO) — 3a TIyOOKOE W IOJHOE OBJIAJICHUE COACPXKAHUEM YIeOHOTO
Marepuaia, B KOTOpPOM OOydYaromMics CBOOOAHO M YBEPEHHO OPHUEHTHPYETCS; 3a YMEHHUE
MMPAKTUYCCKU MPUMCHATHL TCOPCTUYCCKUEC 3HAHUA, BBICKA3bIBATH U 000CHOBBIBAaTH CBOU
cyxkaenus. OueHka «5» (OTIIMYHO) IpeanoaraeT rpaMOTHOE U JIOTUYHOE U3TI0’KEHUE OTBETA.

Onenka «4» (Xopomo) — eciu OOYYaroIIMCS ITOJTHO OCBOWMJ YYeOHBIN Marepua,
BJIaJICCT HAYYHO-TIOHSATUITHBIM aIapaToM, OPUEHTUPYETCS B M3yYCHHOM MaTepuaie, 0CO3HAaHHO
NPUMEHSET TEOPETUYECKHIE 3HAHUS Ha MPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE H
¢dopma oTBeTa UIMEIOT OT/CIIbHBIC HETOYHOCTH.

Onenka «3» (yIOBIETBOPUTENIBHO) — €CIM OOydyaroluiicss OOHApPY)KMBAET 3HAHUE U
NOHMMAaHHE OCHOBHBIX TIOJIOKCHUH YUeOHOro MaTepuayia, HO H3JIaraeT ero HemMoJHo,
HETIOCJIEZI0BATENFHO, JOMYCKAaeT HETOYHOCTH B IPUMEHEHUN TEOPETUYECKIX 3HAHHUH ITPH OTBETE
Ha MPaKTUKO-OPHEHTUPOBAHHBIE BONPOCHI; HE YMEET JI0Ka3aTeIbHO 00OCHOBAaTh COOCTBEHHbBIE
CYXIEHU.

Onenka «2» (HEYJIOBIETBOPUTENbHO) — €CIU OOYyYarolUiicss MMeeT pa3pO3HEHHbIE,
OeccUCTEMHBIC 3HAHMUSI, TOMYCKAeT OIMIMOKU B OMpeAeieHUH 0a30BBIX MOHSATHM, HCKaXKAeT MX
CMBICJT; HE MOXKET MPAKTUYECKU IPUMEHSTh TEOPETUUECKHUE 3HAHMSL.
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