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

2. O0beKTHI OLIEHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI

OOC mno3BONSET OLICHUTH CIEAYIOIIUE PE3YJIbTaThl OCBOEHUS JUCHUIUIMHBI B
coorBerctBUM ¢ @DI'OC cmeumansHoctn  09.02.07 HWHpopmManvoHHBIE CHCTEMBI U
IporpaMMUpOBaHHe U pabodeil mporpaMMoil IUCHUIUIMHBI «J{HUCKpeTHass MareMaTuka u
3JIEMEHTaMU MaTEMaTUYECKON JIOTUKI:

YMEHHs:
- paboTaTh ¢ JOKYMEHTAIUeH, pa3paboTaHHOH C UCIIOJIb30BaHUEM TPahUUECKUX SI3BIKOB
crienuuKanmii;
- OCYIIECTBIIATH MTOCTAHOBKY 3a7a4u 110 00paboTke nH(OpMaIINK;
- IPOBOJUTH aHATIN3 IPEIMETHON 00JacTu;
- pemaTh NPUKJIaJHBIE BOIIPOCH TPOrPAMMHUPOBAHUS U SI3bIKA CIICHAPUEB JIJISl CO3aHUs
porpamm;
- IPUMEHSTh OCHOBHBIE TEXHOJIOTUU IKCIIEPTHHIX CUCTEM;
- BBITIOJTHATH OTKIIAJIKY U TECTUPOBAHUE MPOTPaMMbl HA YPOBHE MO,

3HAHUS:
- OCHOBHBIE 3TaIlbl pa3paboTKy IPOrpaMMHOT0 00ecTeueHUS;
- CITOCOOBI ONITHUMHU3AIIMH U TIPUEMBI pe(haKTOPHKCa;
- OCHOBHBIE MPUHIUIIBI OTKJIAJIKA U TECTUPOBAHUS IPOTPAMMHBIX IPOJIYKTOB;
- 33144 TJITAHUPOBAHUS U KOHTPOJISL PA3BUTHSI MIPOCKTA;
- COBPEMEHHBIE CTaHIapThl KA4eCTBa MPOrPaMMHOTO MPOAYKTa U MPOILIECCOB €r0 00ECIeUeHus;
- OCHOBHBIC BHJIBI pa0OT Ha 3Tarle COMPOBOXKACHUS ITPOTPAMMHOTO O0ECTICUCHUS;
- OCHOBHBIE MPOIIECCHI YIIPABJICHUS TPOEKTOM pa3pabOTKH.

Beienepeunciensple  yMEHMsT M 3HaHUS HampaBleHbl Ha (OpMHpOBaHUE Y
00y4aromuxcs caeayouux 001X 1 NPodhecCHOHAIBHBIX KOMIIETEeHIINI:

OK O01. BeiOupare crnocoObl pemeHus 3ajad MpopecCUOHATbHON J1esSTeNbHOCTH,
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA IOUCKA, aHAJIN3a U WHTEPIPETALMH
uH(popMaluu ¥ HH(DOPMALMOHHBIE TEXHOJIOTUM MJI BBINOJIHEHMS 3a1ad MpodeccruoHaIbHON
JESATEIIBHOCTH

OK 04. 3ddexTrBHO B3auMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAaH/Ie

OK 05. OcymecTBisATh YCTHYIO U NHUCBMEHHYIO KOMMYHHMKAIMIO Ha TOCYIapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 09. Tlonb3oBaThcsi NMpo(eccHOHATBHON TOKYMEHTalMell Ha TroCyJapCTBEHHOM U
MHOCTPaHHOM SI3bIKax

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJIbTATOB OCBOCHUS AU CUMIIJIMHBI

KoHTpo:1b 1 OlLIeHKa pe3ynbTaToOB OCBOCHUS — 3TO BBISIBICHHUE, N3MEPEHUE U OLICHUBAHHE
3HaHWM, YMEHUH U (PopMUpYOMHXCS OOMMX M MPO(PECCHOHATBHBIX KOMIIETEHIIMA B pamMKax
OCBOEHUS AUCLUILINHBI.

B coorBerctBum ¢ yuyeObHbIM mnaHoMm crnenuanbHocTH 09.02.07 MHbopmannoHHBIE
CHCTEMBI U MPOrpaMMHUpOBaHue, paboueil mporpaMMoil AUCHUIUIMHBI «J{UCKpeTHAs MaTeMaTHKa
U C JJIEMEHTAaMU MaTeMaTH4EeCKOM JIOTMKW» IPEAYyCMaTpUBACTCA TEKYHIIUH M ITPOMEKYTOUYHBIN
KOHTPOJIb PE3YJIbTaTOB OCBOEHHUS.

3.1 ®opMBbI TeKyLIEro KOHTPOJIS

Texkymuii KOHTPOJIb YCIEBAEMOCTH IMPEJCTABIISET COOON MPOBEPKY YCBOCHHUS Y4E€OHOTO
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MaTepuana, peryJlsspHO OCYIIECTBIIIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHUsI.

Texymuii KOHTPOJIb PE3yJIbTATOB OCBOCHUS JHUCIUIUIMHBI B COOTBETCTBUU C paboueit
HpOI‘ paMMOfI nu KaHeHI[apHO-TeMaTI/I‘IGCKI/IM IIAaHOM HpOI/ICXOI[I/IT HpI/I HUCIIOJIB30BAHUHN KakK
00s13aTeIbHON (OPMBI KOHTPOJISI — BBHIMIOJHEHHE MPAKTHUUYECKUX padOT W WHIWBHIYATbHBIX
3aJaHUH.

Bo Bpemsi mpoBeneHus Y4eOHBIX 3aHITHH JOMOJHHUTEIBHO HCIIONB3YIOTCS CICAYIOIIHE
(GOpMBI TEKYIIETO KOHTPOJSi — YCTHBIA OMPOC, PEIICHHE 3a1a4, TECTHPOBAHUE IO TeMam
OTJICIBHBIX 3aHSITHIM.

IlepeyeHb BONPOCOB K YCTHOMY ONPOCY

1. OcHOBHBIE OIlepallii HaJl MHOKECTBA U UX CBOMCTBA.

2. OtHomenus. Bunbl oroopaxennii. @yHKITUH.

3. OTHONICHUS SKBUBAJICHTHOCTH U OTHOILIEHHUE MOPsIIKa. MOITHOCTh MHOXKECTBA.
4. Matpuia 6uHapHOTO OTHOIICHUS. KOMIO3UIMS OTHOIIEHUH U UX MaTPHUIIBI.

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

7. Coueranus 6€3 HOBTOPEHUMN U C IOBTOPEHUSMHU.

8. PexyppenTHbie cooTHomeHUs1. OCHOBHBIE MOHSTHS U OmpeeneHus rpada.

0. [TyTH, nenu, MUKIHL.

10. Marpuiia CMEXHOCTH.

11. CBs13HbIE KOMIIOHEHTHI.

12. BrigeneHnrie KOMIIOHEHT CBSI3HOCTH.

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

14.  DiinepoBsl rpadsbl.

15.  OctoBHbIe nepeBbs. KaaHbli alrOPUTM.

16. OcToBHBIE IepeBbs. AJITOPUTM OJFDKAKMIIIEro cocena.

17.  Kparuaiimue nytu Ha rpage.

18. Knnxkn.

19.  uxknsl, GpyHIaMEHTaIbHbIE MHOKECTBA LIUKJIOB.

BoinosiHenue mpakTudeckux pador. [Ipaktndeckne pabOTHI MPOBOAATCS C IIEIBIO
YCBOEHMSI M 3aKpEIUIEHUs] MPAKTUYECKUX YMEHUH W 3HaHUH, OBJIAQJACHUS MPOQecCHOHATbHBIMU
KomneTeHIMsIMU. B Xome mpaktuyeckoil paOOThl CTYJIEHThl NPUOOPETAIOT YMEHWUS,
IpeIyCMOTPEHHBIE pabodell MporpaMMoi TUCHMIUIMHBI, Y4aTcsi HCHOJIb30BAaTh IOJyYEHHbIE
S3HAaHUA, U IPUMCHATH PA3JIMYHBIC MCTOAUKH pacuCTa, aHAJIU3UPOBATE IMOJYYCHHBIC PE3YyJIbTAaThI
U JIeN1aTh BBIBOJIBI, ONUPAsiCh HA TEOPETHUECKUE 3HAHUS.

Crnucok mpakTUYecKux padoT:

Tema 1.1. MHO)ecCTBa U OCHOBHBIE OIlEpallMy HAJl HUMU
1. TTocTpoiiTe MHOXKECTBO TOUEK M (x,y) IMIOCKOCTH, ISl KOTOPBIX:

k=1 x+1 1
+ ——.
x—1 |x+l| X

x+1
a) y=—-,0) y=
x—1

2. Hanumure ypaBHEHUE OKPYKHOCTH:
a) €M LEHTP HAaXOIUTCS B TOYKE A(3;1) M OKPYKHOCTH IPOXOIUT Yepe3 TOUKy B(7;4); 0)

OKpPYKHOCTB OIIHCaHa OKOJIO TPEYroJbHUKa ABC, rie A(9;2), B(7:6), C(0;-1).
3. Haiijiute ypaBHEHHE MHOKECTBA TOUYEK M (x,y), pABHOY/IAJIEHHBIX OT TOYKH F(O,—%) U OT
o 5
pAMOH y =~ .

4. TTocTpoiiTe MHOXKECTBO TOUEK M (x,y) TIIOCKOCTH, ISl KOTOPBIX:



a) x+y?—6x+4y>3;
()c—2)2+y2 <4,

0) y+22x,
x2—8x+12£0;

B) [x—1|+|y+1|<2.
5. Haiigute o0Gnacts onpeaeneHust yHKIHN:

a) yz(x—Z)Jg.

0) y = cos(arccosx).

B) y= aICCOS(COS .X') 5
r) y=+sinx,
0 y=lglele-3).

6. JlaHpl MHOXeCTBa Uz{a,b,c,d,e,f}, A:{a,b,c},C:{a,c,e}, D:{c,d,e,f}. 3amatite
NIEPEYHCIIEHUEM MHOXKECTBA: 1) AN B,

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

8) (B-C)nD,9) (AnB)®(DuC).

7. IlocTpoiite Ha quarpamme Ditnepa-BeHHa MHoxecTBa:

1) AUB,2) An(BuC),3) (AUB)-C,4) (A-B)-(A-C),
5) (A®C)u(Aa®B),6) (AUB)-(CaA).
8. Ilyrem anredbpandeckux nNpeodpa3oBaHuil yIIPOCTUTH BbIPAXKEHUE:
a) AB=B,6) (AUB)B,B) AUBUA,T) A® B®AB.
9. Pemiuth ypaBHEHHE:
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 cineayromme MHOKeCTBA: a) Ax B, 0)
BxA, B) A’, 1) AxBxA. llpuBequre npuMep OMHAPHOTO OTHOIIEHHS HA MHOMKECTBE A .
CKOJIBKO BCETO MOKHO ONPEIENTUTH Pa3INIHBIX OTHOIIECHUH?

2. JIaiiTe TEOMETPUUECKYIO MHTEPIPETAIIMIO MHOKECTB!

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

3. 3apaiiTe mepevncIeHHEM Map CIIEAYIOIIMe OMHApHBIE OTHOIEHHUS. [10cTpoiTE MAaTPHUIIBI
OTHUX OTHOIICHHUM

a)R={x y)x ye{l 234} x<y};

0) R= {(x ylxe{l,2,3,4,5}, ye{12, 16}, X oenum y};

B) R= {(x y)xyell.2,3,4,5) (x+ y)—qemHo}.

4, OHpe,Z[eJII/ITe 0071aCcTh OIIpCACIICHNA, 001acThb 3HaquHﬁ, JOIIOJIHCHHUE OO0 OTHOLICHMHA,
00paTHOE OTHOIIEHHE IS CIIEYFOMIUX OMHAPHBIX OTHOIIEHHI:

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

0) R= {(x, ylx € [OS],ye[—l,Sl x* +4y* < 4};

B) R= {(x, ylx € [031 ye[0,9], x* = y}.

5. BromonHstorcs AW IS CIEAYIONMX OTHOLIEHWH CBOWMCTBAa  PedIeKCUBHOCTH,
CUMMETPUIHOCTH ¥ TPAH3UTUBHOCTH:

a) OTHOIIEHUS «OBITh 3HAKOMBIMY», (GKUTh B OJTHOM TOPOJIE», «OBITh MOJIOKE» Ha MHOXKECTBE
BCEX JHOIen?

6) oTHOMIEHHE R = {(m,n)m,ne N, m—n=2}?



B) OTHOILLEHUE R = {(mn} mmneZ, 2m+n oenumcs Ha 3}?

r) cootBeTcTBUE I'=(X,Y,R), €clti X = N, ¥ — MHOKECTBO HENPEPBIBHBIX Ha [a,h] QyHKIMIA,
b
a orHowenue R=1(J, f(x)|J = I f(x)dxt,

J1) OTHOIIIEHUE CTPOTOr0 BKJIIOUEHHUs HA OyJIeaHe MHOKECTBA A ={1,2,...,n}.
6. Jlns oTHOLICHUS

R= {(x,y] X,y €M, X, y umeromoounu mom dxce oCmanox om OeleHus Ha 3}, M = {1, 2,3,4,5, 6,7,8}:

a) MOCTPOITE MaTPUILy OTHOILIEHUS R ;

0) TOKaXXUTE, 9YTO R SIBIISICTCS OTHOIICHUEM DKBUBAJICHTHOCTH Ha M ;

B) pa30eliTe MHOXKECTBO M Ha KJIACChl SKBUBAJIEGHTHOCTH 10 OTHOLIEHUIO R .

7. JlOKa)xuTe, 4YTO OTHOILECHUE {(xl, i) (0, v ) af +yf =23 + y§} ABJISETCS OTHOLIEHHEM

O9KBHBAJICHTHOCTH Ha R2 . Onpez[eJmTe KJIACChI TOM PKBHUBAJICHTHOCTH.

8. BblsicHMTE, Kakue U3 OMHAPHBIX OTHOIIEHMH SBIAIOTCA (YHKIMAMH Ha Z: a)
R= {(nZnX ne Z}, 0) R= {(Znn) n eZ}, B) R= {(nz,n] n eZ}.

9. VYcraHoBUTh OMEKLMIO MEXHy MHOXKectBamu: a) [0,1] m R; 6) Ru [0,+w); T)

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

10. JlokaszaTh, 4TO MHOXKECTBO BCEX KOHEUHBIX ITOCIEIOBATECIBHOCTEH, COCTABICHHBIX W3
3JIEMEHTOB HEKOTOPOI'O CYETHOTO MHOKECTBA, CUYETHO.

11. Ilycte Ha MHOXECTBE N 3aJaHO OTHOLICHHE A, 3a/laBaeéMO€ CJIECIYIOIIUM IMPABUIIOM:
mAn < m oerumn .

Cuauras, uro 0 genmut 0, mOKa3aTh, YTO A— YAaCTUYHBIM TOPSAOK. (sl MPOU3BOJIBHBIX
HATYPAILHBIX YMCET m U n HAUTH inf{m,n}, sup{m,n} OTHOCUTEIHLHO YKA3aHHOTO TIOPSIKA.

Paznen 2. Kombunaropuka
Tema 2.1. KomOuHaTOpHBIE 331241

1. CKOBKO 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 PAJIOM,

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

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

«IaCTyX» — MEX]Y IBYMSI TTITACHBIMHU PACIIOJIOKEHBI 2 COTJIACHEBIE,

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

«KpUMHUHA» — MATOE U CEbMOE MECTO 3aHSTHI COTTIACHBIMU,

«IEPEXO0JIM» — COTJIACHBIE U TJIACHBIE YEPEaYIOTCS,

«IUKTaTypa» — KaK IJIaCHbIE, TaK U COTJIACHBIE YT B al(aBUTHOM MOPSIKE,

«karacTpoda» — He MEHSIETCs TIOPSIIOK COTTIACHBIX OYKB,

«TaHKETKay — 3aMpenieHo OYKBOCOUETAaHUE «aHT»,

«KOMUTET» — IJIACHBIC HE CTOST PSJIOM U Pa3IeISIOTCS OYKBAMH «T»,

«MapJiaMeHT» — COTJIacHble HAYT B an(aBUTHOM, TJacHblE — B TMOpPSAKE, OOpaTHOM
andaBUTHOMY,

«TUCCUJICHT» — TTIaCHBIC YEPEAYIOTCS C TTApaMHU COTJIACHBIX,

«ImoITyMepay — He BCTpedyaeTcs OyKBOCOUYETAaHHE «MYPIIO»,

«TIpeien» — B Hauaje U B KOHIIE CIIOBA CTOUT coryiacHas OyKBa,
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«MIPUBATU3ALUS» — YEPEAYIOTCS TIAPhI TJACHBIX U COTJIACHBIX OYKB,

«canara» — OyKBa «a» UJIET Cpa3y MOCIE «C»,

«IIepeBOPOT» — HE OOJIBIIE OHOM MAPBI OJIMHAKOBEIX OYKB CTOST PSIIOM.

CKAMUTYJISAIHUS» — CIIOBO HAuYMHAETCA C OYKBBI «a», YEPEAYIOTCS TJIACHBIE M COTJIACHBIC
OYKBBI,

«JIETUTUMHOCTB» — HE TIPUCYTCTBYIOT OYKBOCOYECTAHUS «TUMHY» M «TOCT,

«Oenmuepaa» — Mex Iy OykBamMH «0» CTOUT OJIOK U3 YETHIPEX IIaCHBIX,

«KOMMYHHM3M» — HE BCTPEUYAECTCSI COUCTAHUE OYKB «MYKH.

2. CKOJIBKO AUaroHayeil B BHIITYKJIOM n YTOJbHUKE?

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

4. CKOJTBKO TOYEK IIEPECeUCHUs] UaroHaJie BHYTPU BBINYKIOTO n-YrOJbHUKA, €CIU
HUKaKue 3 U3 HUX HE MEePECEKAIOTCS B OJTHON TOUYKE?

5. CKonbKO uKce, He Aendiuxcs ra 3, 5, 7 B nepBoil Thicsye?

6. Ha xaxx1oif cTopoHe TpeyrojbHUKa ABC OTMEUEHBI 10 9 TOYek, pazbuBaronux ee Ha 10
paBHBIX YacTedl. PaccMOTpMM BCEBO3MOKHBIE TPEYTOJIBHUKH C BEpIIMHAMH B OTMEUYEHHBIX
TOYKaX, IO OJIHOW Ha KXo cTopoHe. CKOJBKO CPeH ITUX TPEYTOJbHUKOB TAKHX, Y KOTOPBIX
HU OJIHAa U3 CTOPOH HE MapajuielibHa CTOPOHAM TPEYroJibHUKa 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 Jiexan psjgoM. Ckonbko mapoB y Cepres? (Pecriy6n. matem. omumnmana 2016 1.).

Tema 2.2. bunom HeioToHa 1 monuHOMUanbHas Gopmyia.
[TpousBoasuie GyHKIUN

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

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

3) xoTs Obl 4 KpecToBbIE KapThl, 1 TY3;

4) 3 namsbl, 2 KPECTOBbIE KapThl;

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

6) 2 6yOHOBBIE, 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 KpacHOH MacTy;

10) 3 Ty3a, 3 kapThl UepHOIl MacTH;

11) 1 nama, 1 kapTa nuK, 2 KpacHbIEe KapThl;

12) 2 Ty3a, He MeHblIe 3 MUKOBBIX KapT.

2. HaiiTi HanGOIBINKI YiIeH pa3jIokeHus OuHoMa (a+b)", eciu

a=+5,b=3n=100.

3. B otpsane u3 40 pedsar 30 ymeroT miaBath, 27 yMEIOT UIPaTh B IaXMaThl U TOJIBKO MATEPO
HE YMEIOT HU TOT0, HU JIpyroro. CKoJbKo peOsT yMEIOT U IU1aBaTh U UTPaTh B IIaXMaThbl?

4. Cpenu aOUTYpUEHTOB OLIEHKY «OTJIMYHO» IMOJYYHJIM 10 MaTemaThke 48 uenoBek, Mo
¢usuke — 37, mo maremaruke U ¢u3nuKe — 75, IO MaTeMaTHKE U PYCCKOMY SI3BIKYy — 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 m1axmMaTHOM cekuuu, 11 — 1 B ceKLMuU MO JIETKOH aTIeTHKe, U
B QyrO0nbHON cekiuu, 12 — u B QpyTOONBHON, U B IIaXMaTHOM, a 6 — BO BCEX TPEX CEKIIMSX.
OcTasibHbIE IIKOIBHUKY YBIEKAOTCA Typu3MOM. CKOJIBKO IIKOJIBHUKOB SIBJISIIOTCS TYpUCTaMU?
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6. CKOIBbKO MOJIOKUTENbHBIX uncen oT 1 7o 500 gensrcst poBHO Ha 0HO U3 uucen 3, 5, u 77
7. HaiiTi mpou3BOIAITYIO TIOCTIEI0BATENHHOCTD uyncen dubonayun QpyHKIHIO.

Tema 2.3. PekyppeHTHbIE COOTHOLIEHHUS.
BosBpaTHbie mocneaoBaTeabHOCTH
1. Haiitu pemienue ypaBHEeHUS a,,, +2a, =n+1, €CIIN a, =1.

2. Haiitu pemienue ypaBHeHus aq,,, —4a,,, +4a, =3", €ClIu a,=5,a, =7 .
3. Haiitn ob1uee pelieHne ypaBHEHHUS a, ., +4a,,, +4a, =n* —3n+1.
4. Haiitu xodpduuuent npu x*B pasnokeHuu JaHHOrO BhIpaXKeHus  P(x) 1O

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

1) P(x)
2) P(x)
3) P(x)

L+x2-») k=20
(1+20 -0} k=96
@+25x2 270 k=15

NuauBuayanbHoe 3aaanue Nel

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

Bapuanr Ycnosu Ycnosue (2)
e (1)
1. ANBcC AUBCc(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(B
4. ANBcC Bc(B\A)UC
5. ANBcC (A\B)u(B\A)c(AnB)U(
6. ANBcC AACcANC
7. ANBcC AUBcBuUC
8. ANBcC (A\B)u(ANC)cC
9. ANBcC (A\C)u(B\C)c B
10. ANBcC (A\C\Cc A
3aganue 2. BepHo nu paBeHCTBO (1) /U1 TPOU3BOJIBHBIX MHOKECTB A, B,C
Bapuant PaBenctso (1)
1. AxB=(Ax(CIB))u(Ax(CB)
2. AxC=(Ax(CB))U(AxC)
3. Ax((B1C)u(CIB))=(Ax(BUC)N(Ax(C B
4. AxC=(Ax(CI1B))u(AxC)
5. Ax(BUC)=(AxB)u(Ax(C\B))
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6. AxC=(Ax(CUB))N(AxC)

7. Ax(C\B)=(AxCN\(Ax(C N B))

8. AxC =(Ax(CUB)\(Ax(BI1C))

9. Ax(BNC)=(AxC\(Ax(CIB))

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

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 YepPHOUN MacTH, He OoJiee
1 Ty3a.

5. 2 Ty3a, 10 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 1aMbl, HET
4yepBeil.

3ananue 4. Haiitu xo>pduument npu x“B pasinoKeHHU TaHHOTO BBIPaKEHUsS P(x) MO

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

Bapuant P(x)
L P(r)=(2+3:2 )" k=20
2 P(x)=(2+x2 32 ) k=25
3 P)=(1+2" -32), k=25
4 P)=(1+27 32 ) k=25
3 P(x)=(s+2x7 -3}, k=25
6 P(x)=(4+27 =3 k=25
7 P(x)=(4+x7 =523 k=35
8 P(x)=(1+27 -3x*)° k=35
? P(x)=(8+x7 -32*), k=20
10 P(x)=(6+x7 -5x%)7 k=25

3ananme 5. YCcTaHOBUTH B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEXKIAY MHOKECTBAMH A
U B:

Bapmua A B
HT

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




2. [0,1] [0.1)
3. [0.1] (a.b]
4. [0,1] Bces uncnosas
npsiMast
5. [0,1] MHOXeCTBO
HEOTPHUIATEIILHBIX
qucen
6. (0,1) [0.1]
7. 0,1 Bces uncnosas
npsiMast
8. [0,1] (0,1]
9. (0,1) 0,1]
10. (0,1) [0,1)
3aganue 6.

HaﬁﬂHTe 00J1aCcThb OIIpCACIICHUA, o0lacTh 3HAYEHUH OTHOLIEHUS P . SBusgerca nm
OTHOIlECHUE P pe(bJIGKCI/IBHI)IM, CUMMCTPUYHBIM, aAHTUCUMMCETPHUYHBIM, TpaHBI/ITI/IBHBIM?

B PcR? B PCR?

1. (x,y)eP<:>x2+y2:l 6. (x,y)eP©x+y=—2

2. (x,y)eP<:>x‘y>1 7. (x,y)eP©y<x—l

3. (x,y)eP<:>y=|x| 8. (x,y)ePex?=y

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

5. (x,y)eP=>x-yeZ 10. (x,y)e P < x+ yxpatHo3
3amanmue 7.

Bapuanm 1. BbIsicHUTb, Kakue U3 CIEAYIOIUX YTBEPKICHUN BEPHBI:

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

2) HUKAaKoe OTHOILIEHHWE HE MOXeT ObITb OJHOBPEMEHHO CHUMMETPUYHBIM U
AHTUCUMMETPUYHBIM;

3) uist 11000r0 OTHOIIEHHS R OTHOIIEHHE RoR™ CHMMETPUYHO.

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

1) 11 MFOGOTO OTHOLIEHUsST R OTHOLIEHHE RoR™ pedieKCUBHO;

2) nyis 1F0OOr0 OTHOLIEHUs R OTHOLIEHWE RUR'M RN R~ CHMMETpHUYHEL;

3) ecnu R peyIeKCMBHO U CHMMETPHYHO, TO R Takxke pe(IeKCHBHO U CHMMETPHYHO.

Bapuanm 3. BbIiCHUTB, KaKue U3 CIECAYIOINX YTBEPKICHUI BEPHBI:

1) ecnu R, W R, OTHOWIEHHS OSKBUBWIEHTHOCTH, TO R, oR,TOXE OTHOUICHUE
HKBHUBAJIEHTHOCTH;

2) ecnu R, U R, OTHOWIEHHUS OHKBUBAJICHTHOCTH, TO R, NR,TOXE OTHOILICHUE
SKBUBAJIEHTHOCTH;

3) eciu R, W R, OTHOIIEHUS OKBUBAIEHTHOCTH, TO R, UR,TOXKE OTHOUICHHE
SKBUBAJIEHTHOCTH.

Bapuanm 4. VYKaKHTE Ha IBYX>JIEMEHTHOM MHOXECTBE {a,b} BCE OTHOLIEHHUS, KOTOPBIE:
1) pednexcuBHbBI;

2) CUMMETPUYHBHI,

3) aHTUCHMMETPHUYHBI.




Bapuanm 5. VYKaXuTe Ha ABYXDJIEMEHTHOM MHOXECTBE {a,b} BCE OTHOLIEHHUS, KOTOPBIE:

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

Bapuanm 6. BelsicHUTE, SBISIETCS JIM OTHOLICHHE R Ha MHOXecTBE {0,1,2,...,9} OTHOIICHHEM

OKBHUBAJICHTHOCTH, €CJIN
R:aRb<= a Eb(modS).

Bapuanm 7. BelsicHUTE, SBISIETCS JIM OTHOLICHUE R Ha MHOXeCTBE {0,1,2,...,9} OTHOIIEHUEM
HKBUBAJICHTHOCTH, €CIIN
R: aRb< a>=b*(mod10).

Bapuanm 8. BelsicHUTE, SBISIETCS JIM OTHOLICHUE R Ha MHOXeCTBE {0,1,2,...,9} OTHOILIEHUEM

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

Bapuanm 9. BelsicHUTE, SBISIETCS JIM OTHOLIEHUE R Ha MHOXeCTBE {0,1,2,...,9} OTHOIIEHUEM
HKBHUBAJIEHTHOCTH, €CIIU
R: aRb< HOH(a,b)=1.
Bapuanm 10. CKonpKO pa3IMYHbIX OTHOIIEHUHN NOPSAIKAa MOKHO ONPEAEIUTh HA MHOYKECTBE
13 Tpex 37eMeHTOB? CKOJIBKO CpeIn HUX JINHEUHBIX?

Pa3pnen 3. byneBa aaredpa
Tema 3.1. dynkuuu anredpsl JOTUKU

1. ITocTpouTh TAGIHILY [t IAaHHOM OyiIeBON GyHKIMU f(x, y,z)

fxy.2) fxy.2)
1. (xiy)+z\/ 3. y+ze>zAx
x Vx
2. (xVy—>32) 4. x A
+y y—>zey+z

2. Kakme wu3 mepevynciIeHHBIX (OpPMYT SBISIOTCS TOXISCTBEHHO WCTUHHBIMH HITH
TOKJECTBEHHO JIO)KHBIMHU:
D (x> y)=> (V)= Va,
2) (x+y) e z)x > y2),
3) (V32— (x> 2)+ y)Mxlyz)).
3. Jlns nannoit pynkuuu f(x,y,z):
1) BBIICHUTD, KaKHe €€ IEPEMEHHBIE SBIISIOTCS CYIIECTBEHHBIMH, a KaKhe — (UKTHBHBIMH,
2) BeIpa3uth f(x,y,z) GOPMYIIOH, CoaEPIKAIIEN TOIBKO CYLIECTBEHHBIE IEPEMEHHBIE.

f(xy.1 f(xy.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 f,u f,,
€CIIH:

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

5. Ilo oOBuHEHMIO B OrpabiieHMH TEepela CYJAOM MpEACTaBieHbl A,B U C. YCTaHOBJICHO
cleqytolee:

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

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

Bunosen nmu A ?

6. OnpenenuTh, KTO U3 YEThIpEX MOJ03PEBAEMBIX y4acTBOBaJl B orpabiieHuu OaHKa, eciiu
U3BECTHO!

1) ecii ygacTBOBaJI A, TO Y4aCTBOBaI B ;

2) ecnu B y4acTBOBaJI, TO WJIK C y4acTBOBAJ, WM A HE y4acTBOBAJ,

3) ecniu D He y4yacTBOBaJl, TO A y4acTBOBajl, a C HE y4acCTBOBAIL

4) ecnmu D HE y4acTBOBAJI, TO M1 A y4aCTBOBAJI.

7. I1oCTpOUTHh KOHTAKTHYIO CXEMY, PEATU3YIONIYI0 CXEMY TOJIOCOBAHHUS JKIOPU U3 YEThIPEX
YeNoBeK (KaXKIbI WICH KIOPU TOJIOCYET «3a», HAKMMasi CBOIO KHONKY, M «IIPOTHBY» — HE
Ha)XMMasl ee; TaMIIOYKa 3a)KUTaeTCs UMb B TOM cllydae, Korjaa OONbIIMHCTBO KIOPH TOJIOCYIOT
«3a» WIK B CIy4ae, €CJIM ke rojoca pasJeluInch MOPOBHY, U 3a MPENJIOKEHUE MOJaH ToJI0C
npeJceaaTess KIopu).

8. CripoeKTUpOBaTh KOHTAKTHYIO CXEMY, PEATH3YIONIYIO CXEMY, TIO3BOJISIONIYIO 3QKUTATh U
TYIIUTH JAMIIOYKY C MMOMOIIBIO0 TPEX HE3aBUCUMBIX Mepekintouarenei. CymiecTByeT Ju pelieHue
AQHAJIOTMYHOM 3a/1a4M 17151 TF000T0 n TMepeKitoyaTeneil?

9. MHOXeCTBO f COCTOMT U3 OyneBbIX (YHKUUH, Kaxaas HU3 KOTOPBIX CYIIECTBEHHO
3aBHCUT OT BCEX CBOMX NepeMeHHbIX. [lokazarte. Uto Besikas ¢opmyna Haa (QyHKIUSMH U3
MHOXECTBa f , COAEprKallas MOMapHO pa3UYHbIe IEPEMEHHbIC, KaxX/1as U3 KOTOPhIX BXOAWT B
dopMyITy POBHO OJWH pa3, peanu3yeT OyneBy (YHKIHNIO, CYINIECTBEHHO 3aBHCAIIYI0 OT BCEX
CBOUX NEPEMEHHBIX.

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

1. TIloctpouTh  JOU3BIOHKTUBHOE M  KOHBIOHKTHBHOE  pas3liokeHHe  (QyHKIHMH
f(x,%,,%;)=(10010111) TI0 TIEPEMEHHBIM x, , X, :

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

2. BolsicHUTSD, SIBNISIETCA 1M TUHEHHON (YHKIUS, 3a/1aHHAasl BEKTOPHO:

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

3. Jloka3aTh, 4YTO QYHKIUS f ABJISETCS JIMHEHHOI:

D f=letylrey),2) f=x2vagzvaivazy iz,

3) f=(x+y)xy, 4) f=xy+yz+zx.

4. HaiiTu 9nciIo TMHEHHBIX CaMOJIBOMCTBEHHBIX (PYHKIIHIA.

5. C nomouibio anreOpsl JJOTUKU MIPOBEPUTh UCTUHHOCTH COOTHOILIEHUS JIJIsl TPOU3BOJIBHBIX
MHOJKECTB!

1) (AUB)-(CnA)=(B-C)-(ALC);

2) (AnB)U(A-C)=A—-(BUC).

6. BBIACHUTB, MOYKHO JIM ITyTEM COOTBETCTBYIOIIEH 3aMEHBI IEPEMEHHBIX MOIY4YHUTH 0:

1) x>y;2) f=x-yvy-zvz-x;3) f=(11101000.
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7. Berssicauts Bonpoc o paBHocunbHOCTH JJTH®D f,, £,, f; cBenenunem ux k CIHO

N S f2 5

1 XY VYV XYV Az yvz
2 7YV XZV X] VZV XYV XY\ XyZ V XyZ
3 YV XYZ V] XZV Xy XV Xyz

8. BBIICHUTD, SBJISIETCS JIM JIMHEHHON QYHKIUS f, 3alaHHAst BEKTOPHO:

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

1. BBIHCHI/ITC, IIpruHaAJICKaT JIW 3aJaHHBIC (bYHKHI/II/I KnaccaM 71U T :

M f f 5

1 XyVxyVy Xy Vg yvz
2 ZyV X7V X] YZ VXYV Xy XyZ V XyZ
3 YV XYZ V] XZV Xy XV Xyz

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

HOJIYYMJICS] BEKTOP CaMOJBOMCTBEHHON (DYHKIIMU:
1) f=(01-0-0--11-0-1--),
2) f=(--01--11--01--10),
3) £=(11--00--01--10—-).

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

1) £=(01101001), 2) f=(01111001), 3) f=(10101000).
4. BBISACHUTB, SABISETCS JIM MOHOTOHHOW ¢yHKuus f . JI9 HEMOHOTOHHOW (YHKUIUHU
110100paTh COOTBETCTBYIOLIYIO 3aMEHY NIEPEMEHHBIX, YTOOBI OTYYUTh X :
1) f=x+y+z;2) f=0vz;3) f=(x>y)+az.
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. JlokazaTh, 94TO €CIHM f TOXKJISCTBEHHO HE paBHA KOHCTaHTE, a fv f — KOHCTAaHTAa, TO
feMuUS.

7. Haiitu yncno QpyHKIUH, TPUHAAIEKAIINX MHOKECTBY A :

1) A=TyuT;;2) A=(T, uT,)nL;3) A=L-T;;

4) A=SnT,;5) A=SnT,NL.

8. [loxa3zatb, 4T0 LNTy T, =L NS NT,.

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 3TON CUCTEMBbI KOHCTAHTbhI, OTPULIAHUE U KOHBIOHKIIUIO:
D) x> yox(y o z)xy+yz};2) evy,x+y, x—y,0}.

2. BersicHuTh, OJTHA M cucTeMa A (PYHKITUH, 3aJaHHBIX BEKTOPAMH CBOMX 3HAYCHUM:

1) A={f, =(0110), £, =(01011010), f; = (0111111 1)};

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

3) A={f, =(0111), £, =(10010110)}.

3. SBnsiercs 1 moaHOM cuctema GpyHkiui? OOpa3yeT 1u oHa 6a3uc?

1) xvy,xoy};2) {)_ci« y,X <& y}.

3. U3 monHo#t cucteMbl QYHKIMH A BBIIETUTH BCEBO3MOMKHBIE OA3HCHI:
1) A={Lx,xy(x +y)x+y+xy+yz +xz};
2) A= {O,x+ Y, X —> Y, Xy (—)xz};

3) A:{xyv?cz,)'c, x>y, )x+yz}.

4. Tlonua nu cucteMa OyJeBbIX QYHKIMA OT n IEPEMEHHBIX F ={f, g}, ecin
1) feS—M,geLusS, f—>g=1?

2) feTy,ulgeS,f—og=1?

3) feSL-Ty,geM-T,,f —>g=1"?

5. BepHo nu, uto f e[g] wmm g e[f], ecnm
D) f=x+y,g=x72) f=x—>y,g=x973) f=x+yg=x—>y?
6. OnpoBEPTHYTH, YTO ECIU

1) fe(yur)-S,10 feLUM;
2) feTy,feT,feM,t0o f— dynkuus llepdepa.
7. C noMoIpio anredpsl JIOTMKA I[POBEPHTE HMCTHHHOCTH COOTHOIIEHUS IS JHOOBIX

MHOXXCCTB

AB,C.

Ecmm

COOTHOILICHHUC

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

HC

BCPHO, TO

Huousuoyanvnoe 3adanue Ne2

MOCTPOUTE

1. TTocTpouTh TAabMIUILy IS IaHHOM OyneBoi GyHKIMU f(x,y,z)

Bapu f (x, v, z) Bapuant f (x, ¥, z)
aHT
1. xX+yA 6. x<>y+zVYy
z—>xVYy
2. (xly)—>z 7. xVyAZ+y
ANy+x
3. (x—>¥)+z 8. (x+y)AzVx
V x
4. xVy+ 9. (x—>§)+zv
76>y y
5. (x1y)A 10. xAy+z—oX
zZ—=>yVux

KOHTPIIPUMED

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

MoHOTOHHOM? [locTponTs nonauHoM JXKurankrHa JaHHON (QYHKIMH.

Bapmu ‘

f

‘ Bapuant ‘

f

13



aHT
1. (X—>57)+Z 6. (xly)—)(xi«y)
2. (z>x)>y 7. Foy)>(z—F
3. (x+y)>(zoF 8. ((xl ) z)—)y
4. (xo yivzi—)? 0. (x(—)Z)v(x—i—y)
5. x—>y)>(—. 10. (v y)+(x12)

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

bynkuuu f xmaccam Tp,T,,S,LM .

Bapu S Bapuant S
aHT

1. 1111010100 11101 6. 111111101010
0011

2. 010011101101 7. 111100100111
1111 1110

3. 110111101a0111d 8. 110011101111
1011

4. 0111000111111101 0. 110001101111
0111

5. 110101011 D11111 10. 101111111110
0010

4. IlogcunTath 4nciio OyneBbIX (GYHKIUN OT 7 TMEPEMEHHBIX, MPUHAMICKAIINX MHOKECTBY

A

Bapmu A Bapuant A

aHT
1. (1,-9)-T, 6. (SUL)-T,-
2. T,-(SuL) 7. (SuL)NT,
3. (LUTy)-S 8. (1, UT,)~L
4. (1, uTy)-L 9. LOT,)AS
5. (1, uT)-s 10. (LAT,)oS

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

Bapu Cucrema Bapuant Cucrema
aHT (QYHK. GyHK.
1. vy, X+ 6. &y, 213
2. {x—)y,)_C/\_ 1. {x—)i,x/\y}
3. xoy x13} 8. xoy, X1y}
4. ety Fvy 9. &+3, xvy)
5. {)_C—)y,X/\;J 10. {)_H-y,)_cvy}

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 uucino maptuit
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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. Kaxxnomy HpaBsaTCs pOBHO k Y4YEHHMKOB U3 Kjacca. IIpu xakom
MUHUMAJIBHOM k MOXKHO YTBEpXKJaTh, YTO OO0S3aT€IbHO HAWIyTCs JBa 4YENOBEKa, KOTOPHIE
HPAaBSTCS IPYT IPYTYy.

9. Wzobpaszute rpad, ecnu naHa MaTpuiia CMEXKHOCTH rpada; sBisercs nu rpad
perymsipabiM? [IBynonsabM? CocTaBbTe AJis Tpada MaTpuIly HHIUICHTHOCTH.

01 00O0O0T11 00110011
1 010 0 1 001 0101
01 00O0O0OO0O 11010010
000O0T1T1TO0PO 1 01 00001
a) 01 010101 ;6) 01 00O0O0O0O0f
00011000 0 000O0OO0OO
1 1000001 1 1100001
1 1001010 11010010

Tema 4.2. Mapmipytsl. JloctskuMocts. CBA3HOCTD

1. V xaxporo jgenyrara napjiameHTa He Oojee TpeX MPOTUBHUKOB (€ciu AemyTrar A —
IIPOTUBHUK JienyTara B, To B — NpOTUBHUK JenyraTa A ). JIOKaKuTe, 4TO AENyTaToB MOXHO
pa30uTh Ha JABE NaJIaThl TaK, YTO KaX/bIil AenyTaT OyAeT UMeTh He 0oJiee OJTHOTO IPOTUBHUKA B
CBOEH masnare.

2. B Mope XUBYT OCBMHUHOXKH. Y KaXJIOro M3 HUX WIM OJHWH, WM ABa npyra. Korma
B30IIIJIO COJIHLIE, TO, T€ Y KOTOPHIX ObUIO JABOE Apy3eil, MOCHHENH, a T€ y KOro OJIUH JpPYT, —
MOKpAacHEIN, U OKa3ajoch, YTO JIOOBIE JBa JApyra pasHouBeTHble. OOHAKO IPY3bs JOJKHBI
UMETh OJVHAKOBBIN LIBET, U MOATOMY 10 OCBMHHOXKEK NMEPEKPACUIUCH B KPAacHBIA IBET, a 12
KpacHbIX — B CMHNN. CKOJIBKO OCBMHHOXEK )KUBET B MOpe?

3. B unopMaIiioHHON ceTH KaXKIbIi LIEHTP COEIMHEH KaHAIaMHU CBSI3U C YETHBIM YHCIIOM
HeHTpoM. JlokaxuTe, 4TO MOCiIe YHUUTOKEHHUS JTF000r0 KaHaja CeTh He BBIMJIET 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

15



40 mopor, u B m060# ropoa Bxoaut poBHO 40 mopor. Jlokaxute, 4TO U3 TOOOr0 ropojaa B
0001 APyroit MOKHO MOTACTh, MpoeXaB He OoJiee Tpex JA0pPOor.

5. B kmacce 30 uenoBek. Kaxaomy HpaBsTCSI POBHO k y4eHMKOB M3 kiacca. [Ipu kakom
MUHHUMQJIBHOM k MOKHO YTBEpXJaTh, YTO OO0s3aTE]IbHO HAWIyTCs JBa YEJIOBEKa, KOTOpPbHIE

HpaBATCA IpYr Apyry?
6. Haiitu paguyc, nuametp, eHTp rpada, 3ajaHHOTO MaTPUIIeH CMEKHOCTH:

01010001 01101001 00110100
10100011 10100011 00111000
01010100 11011011 11000001
1)10101000 . 2) 00101000 . 3) 11000010
00100010’ 10110111’ 01000010| "
00100000 00001001 10000001
01001000 11101100 00011000
11000100 11101100 00100100

7. HaiiTu kpatyaiiiuuii MapipyT BO BelIaHHOM Irpade

Tema 4.3. JlepeBbsi. MUHUMAaIBHBIE OCTOBBI

1. ITo mopokkam mapka MOXXHO 3alTH B JIOOOW €ro yrojok, HO HeNb3s HAWTH Takoun
MapuipyT JJig MPOTYJIOK, KOTOPbIH HAYMHAETCS W OKAHUMBACTCS B OJHOW M TOW K€ TOUKE U
KOKAYI0 4acTh JOPOKKH MEXAY JABYMs NEpEeKpecTKaMH Mapka COACpXKHUT He Ooree pasa.
AIIMUHHCTpalds TIapKa peliniia MPOBECTH PEKOHCTPYKIMIO OCBEIIeHHs mapka. [lo HoBOmy
MPOEKTY KKIBIA MEPEKPECTOK U TYMHUK JOJKEH OYAET OCBEIIAaThCS YETHIPhbMS CBETUIILHUKAMU,
a ajjes, COCIUHSIONAs JBa NEPEKPecTKa WM MEPEeKPEeCTOK W TYMHUK — IMIecThio. CKOJIBKO
CBETHJIbHUKOB OYyJIeT YCTAaHOBJIEHO, €CJIH B Mapke 18 mepekpecTKoB U TYMHKOB?

2. B mapke 4yucii0 NEPEKPECTKOB U TYNHUKOB HAa €IUHUILY OOJIbIIE, YeM YHCIO OTPE3KOB
JIOPOKEK MEKIY MEepeKpecTkaMu U Tynukamu. KpoMe Toro, mo 10pokkam napka MO>XKHO 3aiiTH B
ao0oi ero yrosok. Jlokaxkurte, 4YTO B NMapKe HENb3s HAWTHU TaKOW MapHIpyT AJsl MPOTYJIOK,
KOTOpPbIA HAaYMHAETCA U OKAHUMBAETCS B OJHOW M TOM kK€ TOUKE M KaXKIyH JOPOXKKY MHapka
CoJIepKUT He OoJee pasa.

3. Kakoe HanbobIee KOJIUYECTBO Pa3pe30B MOXKHO ClIeNIaTh B BOJIEHOOIBHOM ceTke 5x10
Tak, YTOOBI OHA HE pacranach?

4. AHnpelt momiea ¢ OTIIOM B TUP. YTOBOP ObUI Tako#: AJeKcel JeNaeT MiITh BBICTPEIOB U
3a KaKJ0€ TMOIaJlaHue TMOJy4yaeT MpaBO €lle Ha JBa BbICTpesa. AJieKceil BbIcTpenua 25 pas.
CxoubKO pa3 oH nonai?

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

6. OmHax bl KOBOOM YCTPOWIIM TEPECTPENKY, B PE3yJbTaTe KOTOPOH OCTalCS B KUBBIX
TOJIBKO OJIMH KOBOOW. HexoTophie ObLTM yOUTHI, TaK U HE ClIeJIaB HU OJTHOTO BhIcTpena. Kaxmprit
U3 OCTAlIbHBIX KOBOOEB 3aCTpeNuj POBHO TPeX APYruxX (HUKAKUe J1Ba KOBOOSI HE 3aCTPENUIIH
npyr apyra). [lepectpenky Hagano 28 koBOoeB. CKOIBKO U3 HUX HE CIaJId HU OJTHOTO BBICTpena?

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

1. lllecth OCTPOBOB Ha peke B MapKe COeTUHEHbI MOCTaMHU. MOXHO JIM, HaYaB MPOTYJKY Ha
OJIHOM U3 OCTPOBOB, IPOMTH IO KaXI0MYy U3 MOCTHUKOB POBHO OJIMH pa3 U BEPHYTHCS Ha TOT e
octpoB? B cimyuae oTpunaTenbHOTO OTBETA OINPENEIUTE, CKOJIbKO MOCTHKOB M MEXIY KaKHUMH

OCTPOBaMU HY>HO HOCTPOUTH, YTOOBI TaKas HPOryJIKa CTaaa BO3MOXKHOM.

Mpasbin 6eper S~
(NB)

N7

| \7//(\\

precs N
T\ RSy

INeBbiit 6eper
(B)

2. Haiinute MapimpyT MporyJiKd, KOTOPBIM HAYMHACTCS M OKAHUYUBAETCS B OJTHOM M TOM K€
MECTE U IPOXOJUT KaXK/IbIi MOCTHK U3 MPEAbIIYIIEH 3a1a4l POBHO OJUH Pa3.
3. HaiiTi xpoMaTu4eckue 9uciia ¥ TONIIUHY rpadoBs:

4. IlouTanbOH JOJKEH PAa3HECTH IOYTY MO BCEM YJHUIAM CBOEro ydacTka (cM. cxemy). Ha
CXeM€ YKa3aHbl pacCTOSIHMS MeXJIy mepekpecTkamu. Haiinute kpaTyaiimmii mapmpyT

nmoyrajaboHa
260

] 00 2 100N\ 1

120
140 140

140

00
3 d y 4 240

140 120

140 100
5 6 #
5. MoXHO 111 TTepeBeCcTH 1IaXMaTHOTO KOHs ¢ Ki1eTku al Ha kietky h8 (3To kpaitHue KieTku
OOJBIION AMAaroHajlu MIaXMaTHOM JIOCKHM) MOOBIBAaB NMPH 3TOM Ha KaKIAOH KIIETKE IIaXMaTHON
JIOCKH POBHO OJIUH pa3.
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6. MbIka rpeizeT KyO cblpa ¢ pedpom 3, pa3OuThlii Ha 27 eaMHUYHBIX KyOukoB. Korma
MBIIIKA ChENaeT KaKOW-THO0O0 KyOWK, OHA MEPEeXOJUT K IPYyromMy KyOWKY, HMEIONIYIO OOITYIO
IpaHb € IPEAbITyIIUM. MOXKET JIM MBILIKA ChbECTh BECh KyO, KpOME LIEHTPAJIbHOTO KyOuka?

IlpoBepka BBINOJHEHUSI CAMOCTONITEbHONH PpadoTel. CamocrosiTenbHas paboTa
HaIpaBJieHA HA CaMOCTOSITEJIBHOE OCBOEHUE M 3aKpPEIJICHHE OOYy4YaroUIMMHCS IPAaKTHUECKHUX
YMEHHH U 3HAHUU, OBIIaZIeHHE MPOo(ecCnOHATbHBIMU KOMITETEHIIUSIMHU.

CamocrosiTenpbHas —IMOATOTOBKA OOyYarOIIMXCs 1O  JUCHUIUIMHE Mpearojaraer
cieayromye BUIb U GOpMbI paboT:

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

JUTEPATYPHL.

e CaMocTosTEeIbHOE H3yUEHHE MaTepuajia M KOHCIEKTUPOBAaHHME JIEKIMA MO ydyeOHOW u

CIIELIMATIbHOM TEXHUYECKOU JINTEPATYPE.

CBoanas Ttabdjamua mo nmpuMeHsieMbiM GopMaM M MeTOJAM TEKYLIEro KOHTPOJIS U
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

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

OcBoeHHBIC YMCHHSA:

paborath ¢ JOKyMeHTaluen, pazpadboranHoil | OueHka MPaBUILHOCTH BBITIOJIHCHHUSI
C HCIIOJb30BAaHHEM TpaQHUUECKUX S3BIKOB | CAMOCTOSTEIBHOM paboTHI.
cnenudukanuii;

OCYILIECTBIISATh ~ MOCTAHOBKY  3amaud 1o | OueHka PaBUIIBHOCTH BBITTOJTHEHHUS
00paboTke nHpOpMAaIUH;- MPAKTUYECKHUX PadoT.
NPOBOJIUTH aHAJIN3 IPEMETHOU 00JIaCTH; Onenka PaBUIIBHOCTH BBITTOJTHEHHUS

NPAaKTUYECKUX 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 1o AUCUUIUIMHE B OPME UTOTOBOM KOHTPOJIBHOM paboThI B
1 cemectpe u B popme nuddepeHnrnpoBaHHOIO 3a4eTa BO 2 CEMECTpE.

3aaHus K NTOrOBOM KOHTPOJIbHOM padoTte
Bapmuanr 1

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

2. U3 170 cnoprcmenoB 70 3anumarorcs ¢yrdonom, 95 — xokkeem u 80 — TeHHUCOM. 30
3aHUMAIOTCS U PyTOOIOM, U XOKKeeM, 35 — u ¢pyTOoIOM, U TEHHUCOM, 15 — 1 XOKKeeM, U
TEHHHCOM. 5 3aHUMMAaroTCs BceMH 3 Buaamu cnopra. CKOJIBKO 3aHHUMArOTCS POBHO 2
BUJIaMHU criopTa?

3. VYcraHoBuTe OTHOLIEHUS Mexay MHOxkecTBamHu A, B, C u n3o0pasute ux mpu MoMoIu
KpyroB Diziepa. YKaXHUTe XapaKTEpUCTUUECKOE CBOMCTBO 2JIEMEHTOB MHOKECTBA: X = A
\ (B U C). Brizenure Ha uepTexe 007aCTh, M300pAKAIOIIYI0O MHOKECTBO X, eclu: A —
MHO’KECTBO Tpanenuii; B — MHOKeCTBO 4eThIpEXYrOJIbHUKOB, UMEIOIIMX NpsMoi yroir; C
— MHOYKECTBO KBa/IpaTOB.

f—
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B cnoptuBHOil cekiuu 3aHuMaOTcs 12 GackeT60mucTOB. CKOJBKO MOXKET OBITh
OPTraHU30BaHO TPEHEPOM PA3HBIX CTAPTOBBIX MATEPOK?

5. CKONBKO CYIIECTBYET Pa3IMYHBIX KOJOB, COCTOSIIUX M3 JBY3HAUHOTO YHMCIHA, IUQPHI
KOTOpOro BeIOMparoTcs u3 mudp 1,2,3, u crieayromero 3a HUM TPeXOYKBEHHOTO CIIOBA,
OYKBBI KOTOPOTO BBIOMPAIOTCA M3 INIacHBIX OYKB pycckoro aidasura? (L{udppsr u Oykssl
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
cneukypc no ouonoruu, 390 — mo xumuu u 720 — mo marematuke. 440 mocemaT u
MaTeMaTuKy, u Oumosioruto, 250 — u mMaTemMaTuky, U xumuio, 1 200 — u OHOJOTHIO, U
xumuto. 130 cTyneHToB mocemarT JeKuuu 1o BceM mnpeameraM. Ckoabko uz 1000
CTYJEHTOB HE MOCEUIal0T HU MaTeMaTHUKU, HU OMOJIOTUU, HU XUMHUH?

3. VYcraHoBHUTE OTHOIIECHHS MEX1y MHOecTBamH A, B, C u n300pa3zuTte UX MpH MOMOLIH
KpyroB Jitiepa. YKaKHUTE XapaKTepUCTUIECKOE CBOMCTBO 2JIEMEHTOB MHOXKECTBa: X = A
\ (B U C). Beimenure Ha yeprexe 001acTh, U300paKAOIIYI0O MHOKECTBO X, ecliu: A —
MHO>KECTBO MPSMOYTOJILHUKOB; B — MHOXecTBO kBapaToB; C — MHOKECTBO TpameIHii.

4. W3 rpynnel, HacuuThIBaroIled 25 4YeNOBEK, BBIOMPAIOT TPOUX JUIS TOE3JKH Ha
copeBHOBaHME. CKOJIBKUMH CIIOCOOAMH 3TO MOXKET OBITh CJIEIaHO?

5. Hludp ceiidba obpazyercs u3 nByx umcen. [lepBoe, ABy3HAYHOE YHCIIO, 00Opa3yercs w3
mupp 1,2,3,4 (uudpsl B uuciae MOTYyT MOBTOpATHCS). BTopoe, Tpex3HauHoe dYHCIIO,
obpaszyercs u3 udp 7 u 6. CKOIBKO pa3TUYHBIX ITU(POB MOKHO HUCIIOJIB30BATh B TAKOM
cericpe?

—

Ilepeyenb BonpocoB Kk AU PepeHPOBAHHOMY 3a4eTy

1. OcHOBHBIE OIIEpAaLlMK HAJ MHOXKECTBA U UX CBOMCTBA.
2 OtHowenus. Buapl orodpaxxenuit. yHKINU.
3 OTHolIEHNS 3KBUBAJICHTHOCTH U OTHOLIEHHUE NTOpsAKa. MOIIHOCTE MHOKECTBA.
4 Marpuiia 6uHapHOTO OTHOIICHUS. KOMIO3UIIMS OTHOIIEHUN U UX MaTpPHUIIBL.
5. ITpaBuiio cymmel. IIpaBuio nponsseneHus. Meron BKIIFOUEHUS U UCKIIFOUEHUS.
6 [Toncuer pazMernieHuit ¢ TOBTOPEHUSIMH U 0€3 TOBTOPEHUI.
7 Couetanus 6e3 MOBTOPEHUN U ¢ TOBTOPEHHSIMH.
8 PexyppenTHbie cooTHOMIEHUsI. OCHOBHBIE TMOHATHS U ONpeeneHus rpada.

0. IlyTu, nenu, HUKIIBL.

10.  Marpuiia CMeXHOCTH.

11. CBs3HbBIE KOMIIOHEHTHI.

12. Brinenenne KOMIIOHEHT CBSI3HOCTH.

13. Paccrosnus Ha rpadax. Iuamerp, paanyc u HeHTpsI rpada.
14. DitniepoBsI rpadbl.

15. OcroBHbIe nepeBbs. KaaHbIN aNrOPUTM.

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

18. Knuku.

19. [{ukiel, hyHIaMEHTATBHBIE MHOXKECTBA IIUKJIOB.

4 Cucrema oueHuBanusa KomiuiekTa @OC Tekymero KOHTPOJIsi ¥ MPOMEKYTOYHOM
aTrecTanuu

[Ipu oleHMBaHUM MPAKTUYECKOIN pabOTHI CTYIEHTa YUUTHIBAETCS CIIEIYIOLIEe:

- KQUeCTBO BBINOJHEHUS MPAKTUYECKOM YacTH paboThI;

- Ka4ecTBO 0(OpMIIEHHS OTYeTa 1o pabdoTe.
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Ka:knblii Bua padoThbl OLleHUBAETCH 10 NATH 0aIbHON HIKAaJIe.

«5» (OTIMYHO) — 3a IITYOOKOE M MOJHOE OBJIAJICHUE COJIEPKAHUEM Y4eOHOTro MaTepHara,
B KOTOpPOM oOOydarouuiics cBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a yMEHHUE INPaKTHUYECKH
IPUMEHSTHh TEOPETUYECKHE 3HAHUS, BRICKA3bIBATh M1 0OOCHOBBIBATH CBOU CYyXAeHUs. OueHka «5»
(OTNIMYHO) IpearoaaraeT rpaMOTHOE U JIOTMYHOE U3JI0KEHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUMiicsl MOJIHO OCBOWMJI Y4eOHBIM Marepuall, BilaaeeT
HAY4YHO-TIOHATUHHBIM ~ allaparoM, OPHUEHTHPYETCS B M3YYCHHOM MaTepualle, OCO3HAHHO
IIPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO H3JIaraeT OTBET, HO COJAEP)KaHUE U
(dopma oTBETa UMEIOT OTJEJIbHbIE HETOYHOCTH.

«3» (YHIOBIETBOPUTENIBHO) — €CJIM O0yJaronuiics 0OHapYKMUBACT 3HAHWE W TIOHUMaHUE
OCHOBHBIX IOJOXEHUH y4yeOHOro MaTepualla, HO M3J1araeT €ro HErmoJHO, HEeloCleA0BaTeNbHO,
JIOIYCKaeT HETOYHOCTH B IPUMEHEHUHM TEOPETHUECKUX 3HAHUM IpPU OTBETE HA MPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYX/IEHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €Cld OOy4YaloIIMICI HUMEET pPa3pO3HEHHBIE,
OeccucTeMHble 3HAHUS, JOMYCKAaeT OIIMOKM B ONpEAEICHUU Oa30BbIX MOHATHH, UCKaXKaeT MX
CMBICJI; HE MOXKET MTPAKTUUYECKH IPUMEHSATh TEOPETUUECKUE 3HAHUS.

Kpurtepnu oneHnBaHus oTBeTa 0 YCTHOMY OIIPOCY.

«5» (OTIMYHO) — 32 TITyOOKOE M TIOJTHOE OBJIAJICHUE COJEPKAHUEM YU4eOHOTO MaTepHuaa,
B KOTOpPOM oOOydarouuiics cBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a yMEHHUE INPaKTHUYECKU
IPUMEHSTh TEOPETHUUECKUE 3HAHMS, BbBICKA3bIBaThb U OOOCHOBBIBATH CBOM CYXKIEHHUS; 3a
IPaMOTHOE U JIOTUYHOE U3JI0KEHHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUMiicsi MOJIHO OCBOWMJI Y4eOHbI Marepuall, Biaaeer
HAY4YHO-TIOHATUHHBIM ~ anmapaTroM, OPUEHTHPYETCS B M3YyYEHHOM MaTepuaje, OCO3HaHHO
IPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dopma oTBETa UMEIOT OT/EJIbHBIE HETOUHOCTH.

«3» (YHIOBIETBOPUTEIBHO) — €CJIM O0yJaroNIuiicsi 0OHAPYKMUBACT 3HAHWE M TIOHUMaHHUE
OCHOBHBIX MOJOXEHUH yuyeOHOro MaTepualla, HO U3JaraeT ero HeroJHO, HEelocCleA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH B IMPUMEHEHHHM TEOPETHUECKUX 3HAHUM HpU OTBETE HA MPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUS.

«2»  (HEyIOBJETBOPUTEIbHO) — €ciau  OOy4arouuiicss UMeeT pPa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHUS, JOMYCKAaeT OLIMOKHM B OMNpeAereHUH 0a30BbIX MOHATHH, UCKaKaeT HX
CMBICJI; HE MOXKET MTPAKTUUYECKH PUMEHSATh TEOPETUUECKUE 3HAHUS.

KpuTtepun oneHuBaHNs ONOPHBIX KOHCIIEKTOB.

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

«4» (Xopolo) — TeMa KOHCIIEKTa PacKphITa, OJJHAKO MaTepuajl MU3JI0KEH HEJOCTATOYHO
JIOTUYHO; aKKypaTHOCTb BBITIOJIHEHMS, YUTAEMOCTh KOHCIIEKTA, IrPaMOTHOCTh
(TepMuHOIOTHYECKAs U Opdorpaduyueckasi).

«3» (YIOBIETBOPUTENHHO) — MaTepUal U3JI0KEH HEI0OCTaTOYHO JIOTHYHO, HEAKKYpaTHOE
BBITNIOJTHEHHE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTh (TEpPMHHOJIOrHYECKast U opdorpaduueckas),
TeéMa KOHCIIEKTa pacCKpbITa HE B ITOJIHOM Mepe.

«2» (HEyIOBJETBOPUTENIBHO) — MaTepual M3J0XKEH HEJOrMYHO, JIOMYIIECHBI
TEPMUHOJIOTHUECKUE U opdorpaduueckue OmuOKH, HEpa30OPUUBBIA MOYEPK, TeMa KOHCIIEKTa
HE pacKphbITa.

Kpurtepun onenuBanns 3aJaHuil IpaKTHYeCKUX padoT.

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

Kaxnoe 3a1aHue olleHUBaeTCs MaKCUMaJIbHO OLIEHKOH «5» (OTJIMYHO).

1o pe3ynbTaram OlleHHBAaHUS BCEX 3aJaHUI OIIEHKA COOTBETCTBYET CPEAHEH.

Kpurepun onieHnBaHusl pelieHnH 3a1ad.

«5» (OTJIIMYHO) — COCTaBJIEH MPAaBUJIBHBIA AJTOPUTM pPELICHUS 3aJauyd, B JOTMYECKOM
paccyXIeHHH, B BIOOpEe HOPMATUBHBIX UCTOYHUKOB U PEIIEHUH HET OIIMOOK, MOJyYeH BEepHBIN
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OTBET, 3a/1a4a PelIeHa PallMOHAIbHBIM CIIOCOOOM.

«4» (Xopomio) — cOCTaBJ€H MPaBWIbHBIN ajJrOpUTM pEUIeHHs 3a/ladH, B JIOTHYECKOM
pacCy)KIeHUH ¥ pEIIeHUH HET CYIIECTBEHHbIX OIIMOOK; TPAaBWIBHO CJeNaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHHUs, HO 3a/laya pellieHa HepalHoOHAIbHBIM
Croco0OM WIIM AONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIyuYeH BEPHBIN OTBET.

«3» (YAOBIETBOPUTENIbHO) — 3aJaHHE BBINOJIHEHO, B JIOTUYECKOM PACCYXJACHUU HET
CYIIECTBEHHBIX OINMOOK, HO JIOMYIIEHBbI CYIIECTBEHHBIC OMIMOKA B BBIOOpPE HOPMATHBHBIX
MCTOYHUKOB; 3aJ]]aua pellieHa He MOJHOCTHIO WX B 00IIEM BHIE.

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

Kpurepun oneHuBaHNsI KOHTPOJbHBIX PadoT.

KontponbHast paboTa OLlEeHMBAETCS MAKCUMAIBHO OLEHKOU «5» (OTJIMYHO).

Kaxxnoe 3amanue oreHuBaeTcsi MaKCUMAalIbHO OLEHKOH «5» (OTJIMYHO).

Ilo pe3ynbTaram OLIEHHBAHUS BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEM.

Kpurepun oueHuBanusi 0TBeTOB 10 AU depeHIMPOBAHHOMY 3a4eTy.

DK3aMeHAIIMOHHBIN OWJIET OIICHUBACTCS MAKCUMAJILHO OIICHKOU «5» (OTIMYHO).

B sk3amenanronHoM Ouiiere ABa BOIIpoca.

[lepBslii BOpOC MaKCUMaJIbHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Bropoii Bonmpoc MakcUManbHO OLEHUBAETCS OLEHKOM «5» (OTIMYHO).

1o pe3ynbTaram OLIEHUBAHUS JBYX BOIPOCOB OLIEHKA COOTBETCTBYET CPEHEN.

Onenka «5» (OTIMYHO) — 3a TIyOOKOE W IOJTHOE OBJIAJICHHE COACPXKAHUEM YIEOHOTO
Marepuaia, B KOTOpPOM OOydYaromMics CBOOOAHO M YBEPEHHO OPUEHTHPYETCS; 3a YMEHHUE
MMPAKTUYCCKU MNPUMCHATH TCOPCTUYCCKHUEC 3HAHUA, BBICKA3bIBATh H O60CHOBI)IBaTI) CBOH
cyxaenus. OueHka «5» (OTIIMYHO) IpeanoiaraeT TpaMOTHOE U JIOTHYHOE U3JI0KEHHE OTBETA.

Onenka «4» (Xopomo) — eciu OOYYaroIIHMCS ITOJTHO OCBOWMJ YYeOHBIH Marepua,
BJIaJICCT HAYYHO-TIOHSATUITHBIM aIllapaToM, OPUECHTHPYETCS B M3yYCHHOM MaTepHase, 0CO3HAHHO
NPUMEHSET TEOPETUYECKHE 3HAHUS Ha MPAaKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COJEpKaHWUE U
¢dopma 0TBeTa UIMEIOT OT/CIIbHBIC HETOYHOCTH.

Onenka «3» (yIOBIETBOPHUTEIBHO) — eci OOydaromuiicss oOHapyXWBaeT 3HAHUE U
NOHMMAaHHE OCHOBHBIX TIIOJIOKCHUIH yueOHOTrO MaTepualia, HO H3JIlaraeT ero HeIoJHO,
HETIOCJIeI0BATENFHO, JOMYCKAaeT HETOYHOCTH B IPUMEHEHUN TEOPETUIECKUX 3HAHUN TIPU OTBETE
Ha MPaKTUKO-OPHUEHTUPOBAHHBIE BOMPOCHI; HE YMEET JI0Ka3aTeIbHO 00OCHOBAaTh COOCTBEHHbBIE
CYXKIEHU.

Onenka «2» (HEYJIOBIETBOPUTENbHO) — €CIM OOYyYarolUiicss MMeeT pa3pO3HEHHBIE,
OeccCUCTEMHBIC 3HAHMsI, IOMYCKAeT OMIMOKU B OMpeAesieHUH Oa30BBIX MOHSATHN, MCKAKAET HMX
CMBICJT; HE MOXKET MPAKTUYECKU IPUMEHSTh TEOPETUUECKHUE 3HAHMS.
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