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®ona oueHouHbix cpeactB (OPOC) mpeaHazHayeH A MPOBEPKU PE3YIHTATOB OCBOCHHS
TUCIUIUIMHBL J{UCKpeTHass MaTeMaThKa C 3JIEMEHTAMH MaTeMAaTHYECKOU JIOTHKW», BXOMSIIEH B
COCTaB MPOTrpaMMbl MOATOTOBKH CHENHUAIMCTOB CPEIHEro 3BeHa o crneruaibHoctd  09.02.07
«HpopMaIIIOHHBIE CHUCTEMBI U  MporpamMmupoBaHue». PaGora oOydamomuxcss BoO
B3aHMO/IeliCTBHM ¢ MpenoaaBaTeseM 26 4acoB, Ha CaMOCTOATENbHYIO padoTy 10 yacos.

2. O0beKTHI OLIECHUBAHUS — Pe3YJIbTATHI OCBOEHUS M CUMILIHHBI

®OC 1O03BOJISIET OLIEHUTh CIEAYIOIIUE PE3yJIbTaThl OCBOCHUSA JIUCIMUIUIMHBI B
coorBerctBUM ¢ @®I'OC cneumansHoctn  09.02.07 HMHbopManuoHHBIE CHCTEMBI U
IporpaMMUpOBaHHe U paboyeil mMporpaMMoil IUCHUIUIMHBI «JlHUCKpeTHas MaTreMaThka u
3JIEMEHTaMU MaTEMaTUYECKON JTOTUKI:

yMeHHs:
- paboTaTh C JOKyMEHTalueH, pa3pabOTaHHOH ¢ UCTIOIb30BaHUEM I'padUueCcKuX S36IKOB
crienuuKanmii;
- OCYIIECTBIIATH OCTAHOBKY 3a/1a4M 10 00paboTke nHpopManuu;
- IPOBOJUTH aHAJIU3 MPEIMETHOM 0051acTH;
- pemaTh MPUKIAIHBIE BOMPOCKHI MPOTPAMMUPOBAHUS U SI3bIKA CLICHAPHUEB IS CO3/IaHUS
porpamm;
- IPUMEHSTh OCHOBHBIE TEXHOJIOTMH SKCIIEPTHBIX CUCTEM;
- BBIMIOJIHATDH OTKJIAJIKY U TECTUPOBAHHE IPOrpPaMMBbl Ha YPOBHE MOYJIS;

3HAHUS:
- OCHOBHBIE 3Tarbl pa3pabOTKH MTPOTrPaAaMMHOTO 00eCIICUeHNST;
- c1ocoObl ONTUMU3ALUH U IPUEMBI pe(haKTOPUKCa;
- OCHOBHBIE MPUHIIHUIIBI OTKJIAJKH U TECTUPOBAHUS MPOTPAMMHBIX MPOJYKTOB;
- 33/1a4¥ TIAHUPOBAHUS U KOHTPOJISI PA3BUTHUS TTPOCKTA;
- COBpEMEHHbIE CTaHJapThl Ka4eCTBA MPOTrPAMMHOI0 IPOAYKTA U MPOIECCOB €ro 00ecneyeHus;
- OCHOBHBIE BUIBI PA0OT Ha ATAIE COMPOBOKICHHSI POTPAMMHOT0 00eCTICUCHHUS,
- OCHOBHBIE TIPOIECCHI YIPABICHHS MPOEKTOM pa3pabOTKH.

BrinenepeuncieHHple  yMEHHS W 3HaHMsS HampaBieHbl Ha (OpMUpOBaHUE Y
00y4aromuxcst CIeIyonUX 00IUX 1 NPo¢ecCHOHATBHBIX KOMIETEeHIUI:

OK 01. BuiOupare cmocoObl pemieHus 3amad  mpo(ecCHOHAIBHONW JesTEIbHOCTH,
IPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Kcnons3oBaTh COBpEMEHHBIE CpPEICTBA MOMCKA, aHAIW3a M HHTEPIpPETAIUU
uHpopMauu ¥ WHPOPMALMOHHBIE TEXHOJOTHM JIs BBIOJHEHMS 3a7ay NpodhecCHOHAIbHOM
JEATEIbHOCTH

OK 04. D¢ dexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJIJICKTUBE M KOMaHIE

OK 05. OcymecTBisiTh YCTHYIO U MUCbMEHHYI0O KOMMYHHUKAIIUIO Ha TOCYJapCTBEHHOM
s3pike  Poccmiickoit ®dexepanuu ¢ yu4eTOM OCOOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 09. Ilonb3oBarbcsi Mpo(hecCHOHATBHONW JTOKYMEHTAllMel Ha TroCylapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS AU CHUIINHBI

KoHTposb 1 o11eHKa pe3yapTaTOB OCBOEHUS — 3TO BBISBIICHUE, U3MEPEHUE U OLICHUBAHUE
3HaHUH, YMEHUH U (HOPMHUPYIOMUXCA OOLUIMX U MPOPECCHOHATBHBIX KOMIIETEHIMH B pamMKax
OCBOCHMS AUCIUIUIVHBI.

B cootBerctBuM ¢ yueOHbIM IuiaHOM crenmansHocTd 09.02.07 MuHopmanmoHHbIe
CUCTEMBI U MpOTrpaMMHUpOBaHue, pabouel mporpaMmMol IUCHUILINHBI «J{HUCKpeTHas MaTeMaTHKa
U C DJIEMEHTaMH MaTEeMaTHYeCKON JIOTMKW» MPEAYCMAaTPUBAETCS TEKYLIUH U MPOMEXYTOUYHBIN
KOHTPOJIb PE3YJIbTATOB OCBOEHHS.

3.1 ®opMBbI TeKyLIEro KOHTPOJISI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEJICTABISAECT COO0M MPOBEPKY YCBOCHUS y4eOHOTO
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MaTepuana, peryJisspHO OCYIIECTBISIEMYIO Ha MPOTSHKCHUH Kypca 00ydIeHHUS.

Texymuii KOHTPOIb PE3yIbTATOB OCBOCHHUS AWCIUIUIMHBI B COOTBETCTBHHU C paboueit
IporpaMMoil M KaJeHAAPHO-TEMAaTUYECKUM IUIAHOM MPOUCXOJUT MPU HCIOJb30BAaHUU Kak
00s13aTeIbHON (OPMBI KOHTPOJISI — BBIMIOJHEHHE MPAKTHUYECKUX padOT U WHIAWBHIYATbHBIX
3aJJaHuH.

Bo Bpemsi mpoBeneHuss y4eOHBIX 3aHATHI JOMOJTHUTEIBHO HCIIONB3YIOTCS CISAYIOIINE
(GOpMBI TEKYIIETO KOHTPOJISI — YCTHBIA OMPOC, PEIICHHWE 3aJady, TECTUPOBAHHWE IO TeMaMm
OTJENbHBIX 3aHITHH.

IlepeyeHb BONMPOCOB K YCTHOMY ONPOCY

1. OcHoBHBIE OIlepaly HaJl MHOXKECTBA U UX CBOMCTBA.

2. Otnomenus. Buapsl oroopaxenuii. @yHKITUH.

3. OTHOLIEHUS SKBUBAJICHTHOCTU U OTHOILIEHUE MOPsiiKa. MOILIHOCTh MHOXKECTBA.
4. Matpuia 6uHapHOTO OTHOMICHUs. KOMMO3UIMS OTHOIICHU U UX MaTPHIIBI.

S. [IpaBuiio cymmsl. IIpaBuino npoussenenus. MeTos BKIIIOUEHHS U UCKITOYECHUS.
6. [Toacuer pa3MenieHnii ¢ MOBTOPEHUSIMHU U 0€3 TTOBTOPCHHUIA.

7. Coueranus 6e3 TOBTOPEHUI U C TIOBTOPEHUSIMHU.

8. PexyppenTHbie cooTHomeHuss. OCHOBHBIC TOHSTHS U ompeeiaeHus rpada.

9. [IyTu, nenu, UKIBL.

10. Marpuiia CMEXHOCTH.

1. CBsi3HbIE KOMITOHEHTHI.

12. Brigenenre KOMIIOHEHT CBSI3HOCTH.

13.  PaccrosHus Ha rpadax. luamerp, paguyc u LeHTpHI rpada.

14.  Diinepossl rpadsbl.

15.  OctoBHbIe nepeBbs. JKaaHbI aITOPUTM.

16. OcroBHBIE IepeBbsi. AIITOPUTM OJMDKAKMIIIETo cocena.

17.  Kparuaiimue nytu Ha rpade.

18. Kinku.

19.  Huxkmsl, pyHIaMEHTaIbHBIE MHOYKECTBA LIUKJIIOB.

BoinoHeHue mpakTu4eckux padort. [Ipaktuyeckue pabOTHI MPOBOAATCS C ILEIbIO
YCBOGHHUS M 3aKpeIICHUS NMPAKTUYECKUX YMEHUW M 3HAHWM, OBIaJACHUS NPO(eCcCHOHATHLHBIMU
KOMIIETeHIIMSIMA. B Xozme mpakTtudeckoil pa®OThl  CTyIEHTHl NPUOOPETAIOT  YMEHHS,
peyCMOTPEHHbIE paboyeil MporpaMMoOil TUCIUIUIMHBI, y4aTcsl HCIOJIb30BAaTh IOJNyYEHHBIE
3HAHMS, U IPUMEHATH pa3IMYHble METOJUKH PACUETa, aHAIM3UPOBATh [1OJIyYE€HHBIE PE3YJIbTaThl
U JIeTIaTh BBIBOJBI, ONUPAsICh HA TEOPETUUECKHUE 3HAHMUS.

Crucok MpakTU4YecKuX padoT:

Tema 1.1. MHOecTBa U OCHOBHBIE OIEpaIllMU HAJl HUMU
1. TTocTpoiiTe MHOXECTBO TOUEK M (x,y) IUIOCKOCTH, IJIsl KOTOPBIX:
-1 x+1 1

x+1
a) y=lig) ol a1
x—1 x—1 |x+1| X

2. HanuimTe ypaBHEHUE OKPYKHOCTH:
a) €CIIM LEHTP HAXOAUTCS B TOYKE A(3;1) U OKPYKHOCTh IPOXOAUT Yepe3 TOUKy B(7,4); 0)

OKPY’KHOCTb OIKCAHa OKOJIO TPEYTONbHUKA ABC , Tae A(9;2), B(7;6), C(0;-1).

o 3
3. Haiiziute ypaBHEHHE MHOXKECTBA TOUEK M (x,y), paBHOYIAIEHHBIX OT TOUKA F 0,—2 U OT

IpsIMOM y = —% .

4. TTocTpoiiTe MHOXKECTBO TOUEK M (x,y) IUIOCKOCTH, JIsi KOTOPBIX:



a) x*+y? —6x+4y>3;
(x—2) +y* <4,
6) y+22x,
x> —8x+12<0;
B) [x—1|+]y+1<2.
5. Haiigute o0nacts onpeneneHus QyHKIHH:

) =)L

0) y = cos(arccosx).

B) y = arccos(cosx),
r) y=-sinx
1) v =lgligle—3)).

6. Jlauel MHOkecTBa U ={abcde f}, A={abc},C={ace}, D={cde f}. 3anaiire
NepevnciieHueM MHOXKeCTBA: 1) AN B,

2) 4uC,3) D,4) C-4,5) 4-C,6) B&D,7) (4uC)-8,

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

7. Iloctpoiite Ha nuarpamme Dilepa-BeHnna MHOkecTBa:

1) 4UB,2) An(BuLC(C),3) (4UB)-C,4) (4-B)-(4-C),
5) (4®@C)u(4®B),6) (4UB)-(C®4).
8. Ilyrem anreOpanyeckux npeoOpa3oBaHUil yIIPOCTUTH BBIPAXKECHHUE:
a) AB=B,0) (1UB)B,B) AUBUA,T) A®B® AB.
9. Pemuth ypaBHEHHUE:
a) AX=B,0) AUX=B,B) A®X=B,T) XUAd=(B-X)®A4.

Tema 1.2. OtHOUIEHUA. MOLIHOCTH MHOKECTBA

1. Mansl MHOXeCTBA A= {a,b,c}, B={1,2,3,4}. 3amaiire cleayomme MHOKECTBA: a) AxB, 0)

BxA, B) 4>, T) AxBxA. IlpuBenure mpumep OMHAPHOTO OTHOIIEHUS HA MHOYXECTBE A .
CKOJBKO BCEro MOKHO OIMPEIETUTh PA3JIMYHBIX OTHOIIIECHUN?
2. JlaiiTe reOMETPUUECKYIO0 HHTEPIIPETALIMIO MHOXKECTB:

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

3. 3agaiiTe nepeynCIeHUEM Tap cieayromue OnHapHble oTHOIEeHHs. [locTpoiiTe MaTpuiibl
ATUX OTHOILLICHUM:

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

0) R= {(x ylxe{l, 2,3,4,5}, yell2, 16}, x oenum y};

B) R= {(x,y) X, ye {1, 2,3, 4,5}, (x + y)—ltemﬁo} .

4. Ompenenure 00IacCTh OMpPEIENICHUS, 00NacTh 3HAYEHWH, TOMOJHEHHWE 0 OTHOIICHUS,
o0paTHOE OTHOILIEHUE AJISl CIIEAYIOIUX OWHAPHBIX OTHOLIEHUI:

) R={x.y|xyell23.4} x> y};

6) R= {(x,ij IS [03],ye[—1,3], x2 +4y2 < 4};

B) R= {(x,y)x € [03],ye[0,9l X = y}.

5. DBumonHAOTCS AW A0A  CASAYIOIIMX OTHOIICHWH CBOMCTBA pedJICKCUBHOCTH,
CUMMETPUYHOCTH U TPAH3UTUBHOCTH:

a) OTHOIICHUS «OBITh 3HAKOMBIM», (OKHTh B OJHOM T'OPOJIE», «OBITh MOJIOJKE» Ha MHOXKECTBE
BCEX JIIOIEn?



0) oTHOLIEHHE R = {(m,njm,n eN,m-n= 2}?
B) OTHOIIIEHUE R = {(mnl mneZ, 2m+n derumcsa Ha 3} ?
I') COOTBETCTBUE [ = (X , Y,R), ecnu X =N, Y — MHOXXCECTBO HENIPECPLIBHBIX Ha [a,b] byHKINH,

b
a otHomerue R ={(J, f(x)}J = j F(x)dxt,

J1) OTHOLIIEHUE CTPOrOro BKIIOUCHHs Ha Oyieane MHOXKeCTBa A =1{1,2,...n}.

6. JI)11 OTHOIICHUS

R= {(x,y] X,y €M, x,yumerom 00ur u mom dce 0Cmamox om OeleHUus Ha 3}, M = {l, 2,3,4,5,6, 7,8}2

a) MOCTPONTE MaTPHILY OTHOIIICHUS R ;

0) TOKaXHTe, YTO R SBISICTCS OTHOLICHHEM SKBUBAJIICHTHOCTH Ha M ;

B) pa30eiiTe MHOXXECTBO M Ha KJacChl SKBUBAJIEHTHOCTH 110 OTHOIICHHUIO R .

7. JIOKaXuTe, 4YTO OTHOILECHHUE {(xl, ) (g ya )X +yf =x3 + yf} ABJIAETCS OTHOLIEHHEM

OKBHUBAJICHTHOCTH Ha R2 . OnpezneJmTe KJIaCChI TOM SKBHUBAJICHTHOCTH.

8. BoiacauTe, Kakue W3 OWHApPHBIX OTHOIICHWM SIBISIOTCS (PYHKIUSIMH Ha Z: a)
R= {(n,2nl ne Z}, 0) R= {(2n,n1 ne Z}, B) R= {(nz,n] n eZ}.
9. VcraHoBuTh OWEKIMIO MeXHy MHOkectBamu: a) [0,]] mu R; 6) Ru [0,+«); T)

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

10. [okaszaTh, YTO MHOXXECTBO BCEX KOHCUHBIX IIOCIICIOBATCIBHOCTEH, COCTABICHHEIX H3
3JIEMEHTOB HEKOTOPOT'O CYETHOTO MHOKECTBA, CUETHO.

I1. ITyctp HA MHOXECTBE N 3aJaHO OTHONIIEHHWE A, 3aJaBaeMo€ CIEAYIOIIUM ITPaBUIIOM:
mAn < m deaum n .

Cuuras, yro 0 pemut 0, mOKa3aTh, YTO A— YAaCTHUYHBIM MOPAIOK. JlJIsI MPOU3BOJIBHBIX
HATYPAJbHBIX YMCEN m U n HAWTH inf{m,n}, sup{m,n} OTHOCHTENBHO yKA3aHHOTO MOPSIIKA.

Paznen 2. KombunaTopuka
Tema 2.1. KomOuHaTOpHBIC 33741

1. CKOIBKO pa3MUYHBIX CJIOB MOKHO MOJYYHTh NMEPECTAHOBKOM OYKB cJ0OBa:

«BOPOHY, YTOOBI JIBE OYKBBI «0» HE CTOSITH PSAOM,

«araMaH» — COTJIACHBIC UIYT B AI(PaBUTHOM MOPSIKE, HO OYKBBI «a» HE CTOSAT PSIIOM,

«MHTEPHUPOBAHHME» — COTJIACHBIC M TJIACHBIC YEPEIYyIOTCS, TIaCHBIC UAYH B al(aBUTHOM
TOpsiIKE,

«B3OPBIKHYID» — MEX/TY IBYMsI TJIACHBIMHU HAaXOJSATCS 3 COTJIaCHBIE,

«IaCTyX» — MEX]Y IBYMs TJIACHBIMHU PACIIOIOXKEHBI 2 COTJIACHBIE,

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

«KpUMHUHAD) — IIATOC U CEABMOC MCCTO 3aHATHI COTJIACHBIMU,

«IIEPEXO0IM» — COTJIACHBIE H TJIACHBIC YEPEAYIOTCS,

«IHMKTaTypa» — Kak IJ1acHbIe, TaK U COTJIACHBIE YT B aji()aBUTHOM MOPSIIIKE,

«kaTtactpoda» — He MEHSIETCS TTOPSIIOK COTJIACHBIX OYKB,

«TaHKETKay — 3aMpernieHo OYKBOCOUETAHUE «aHT,

«KOMUTET» — IJIACHBIC HE CTOAT PSIOM U Pa3JIeIIOTCS OyKBaAMH «T»,

«apJaMeHT» — COrJIacHble UAYT B an(aBUTHOM, TIJIACHBIE — B TOpSJKE, OOpaTHOM
andaBUTHOMY,

CAUCCUACHT» — INTaCHBIC YCPCAYIOTCA C IMapaMHu COTJIaCHbIX,

«moJTryMepay — He BCTpedaeTcs OyKBOCOYETaHHE «MYPIIO»,
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«Tpeie» — B Hauase U B KOHIIE CJIOBA CTOUT COTJiacHasi OykBa,

«MPUBATU3ALUA» — YEPEAYIOTCS aphl IJIaCHBIX U COTJIACHBIX OYKB,

«camara» — OykBa «a» UIET cpa3y MOCIEe «C»,

«IIepeBOPOT» — HE OOJIbIIIE OJTHOM Maphl OIMHAKOBBIX OYKB CTOST PSJIOM.

CKATMUTYJSIIHS) — CIIOBO HAYMHAETCS C OYKBBI «@», YEPEOyIOTCS TJIACHBIE W COTJIACHBIC
OYKBHI,

(JIETUTUMHOCTBY — HE IPUCYTCTBYIOT OYKBOCOUYETAHUS «TUMH» U «TOCT»,

«oenmuepaa» — Mexy OykBaMu «0» CTOHT OJIOK U3 YETBHIPEX TIIACHBIX,

«KOMMYHU3M» — HE BCTPEYAETCS COUeTaHHUE OYKB «MYKH.

2. CKOJIBKO AuaroHajie B BBITYKJIOM n YTOJbHHUKE?

3. Cxonbko cymiecTByeT Lenbix unces ot 0 10 999999, B necsTHuHOM 3amrcu KOTOPBIX HET
CTOSIIUX PSAIOM OJWHAKOBBIX LUDP?

4. CKOJIBKO TOYEK TNEpEeceyeHUs] AUaroHajeil BHYTPU BBINYKJIOTO »n -yTOJbHUKA, €CIIH
HUKAKHE 3 U3 HUX HE MEPECEKAIOTCS B OJTHOM TOUKE?

5. CKoJIbKO 4mcen, He Aensuuxcs ra 3, 5, 7 B nepBoH Teicsue?

6. Ha xaxxmoit ctTopoHe TpeyroiabHuKa ABC OTMEYEHBI 10 9 Touek, pazOuBaronux ee Ha 10
paBHBIX dacTeil. PaccMOTpuM BCEBO3MOXKHBIC TPEYTrOJILHMKH C BEPIIMHAMH B OTMEUYEHHBIX
TOYKaXx, [0 OJIHOM Ha Kaxaou cTopoHe. CKOJIBKO CPeu 3TUX TPEYroJbHUKOB TaKUX, Y KOTOPBIX
HU OJTHA U3 CTOPOH HE MapajyieJIbHa CTOPOHAM TPEyroJibHuKa ABC ?

7. Y Cepexu 6onpiie 50 4epHbIX U O€NBIX IIApOB, MpUYEM OEIbIX OOJIbIIE, YEM UYEPHBIX.
Oxkazanoch, 4TO OH MOXET BBUIOKUTH mIapsl 2016 cnocoGamu B psJ Tak, 4TO HHUKAaKHe J1Ba
YepHBIX He Jiexkanu psigoM. Cronbko mapoB y Cepres? (Pecry6s. matem. onummnuana 2016 r.).

Tema 2.2. bunom HeroToHA U moanHOMUANBHAS (popmya.
[IpousBoasume GpyHKINHA

1. CxonbKuMH cITOCOOAMHU MOXHO BBIOpATh M3 KOJIOABI B 36 KapT CIIEIYIOIIHE:
1) 1 xopoms, 2 nambl, 1 TUKOBas KapTa;

2) 1 kpecroBas kapTa, 2 JaMbl, HET YEPBEH;

3) xoTst ObI 4 KpeCcTOBBIE KapThl, 1 Ty3;

4) 3 nampl, 2 KpeCTOBBIE KAPTHI;

5) 1 6yOHOBas KapTa, 2 KpeCTOBBIX, 1 gama;

6) 2 6yOHOBBIE, 2 KpecToBbIe, | TY3;

7) o xpaiiHel Mepe 4 MUKOBBIEC KapThl, 1 1ama;
8) 2 xapThl YEpHOU MacTH, 2 AaMbl;

9) 1 Ty3, 1 Bazner, 1 kapTa KpacHON MacTu;

10) 3 Ty3a, 3 KapThl YEPHOU MaCTH;

11) 1 nama, 1 kapTa nuK, 2 KpacHbIC KapTHI;
12) 2 ty3a, He MeHbllIe 3 MUKOBBIX KapT.

2. HaiiTi HanGOJIBIIMIA YiIeH pa3jioKeHus OuHoOMa (a+b)', eciu

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

3. B orpsine u3 40 pebdsar 30 ymeroT 11aBaTh, 27 yMEIOT UTPaTh B MIaXMaThl U TOJBKO TSATEPO
HE YMEIOT HU TOT0, HU JIpyroro. CKOIbKO peOsT YMEIOT U TUIaBaTh U UTPATh B MIAXMAThHI?

4. Cpenu aOUTYpHEHTOB OIICHKY «OTJIUYHOY» TOJYYMUIIM MO MaTemMaThuke 48 4enoBeK, 1o
¢usuke — 37, mo MaTemMaTuke U (U3HKE — 75, IO MaTeMaTHKE U PYCCKOMY SI3BIKYy — 76, 1O
bu3MKe U PycCKOMy SI3bIKy — 66, mo BceM Tpem mnpeameraM — 4. CKOJIbKO aOUTypHEHTOB
MOJTYYHIIH XOTsI ObI O/IHY TATepKY? CKOJBKO CPEAr HUX MOTYYHIN TOIBKO OJHY MSATEPKY?

5. B xmacce oOyuarotcs 42 ydyenuka. M3 Hux 16 y4acTBYIOT B CEKIIMH IO JIETKOW aTJETHKE,
24 — B ¢pyTOONIBHOM CeKkIH, 15 — B maxmMaTHOM cekuuu, 11 — ¥ B CEKLIMU 1O JIETKOH aTiIeTuke, 1
B ¢yTOONBHOM cekumu, 12 — u B PyTOOJBHON, U B MIaXMaTHOMW, a 6 — BO BCEX TPEX CEKIIMSIX.
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OcranbHble MIKOJbHUKHU YBIIEKAIOTCS TYpU3MOM. CKOJIBKO IIKOJbHUKOB SIBJISIOTCS TYpUCTaMu?
6. CKOJIBKO TTOJIOKUTENbHBIX uncel oT 1 10 500 nensitcs poBHO HAa OJHO U3 uucen 3, 5, u 77
7. HaiiT mpou3BOAINYIO MTOCIEA0BATENbHOCTh yncen Pubonauun GpyHKIHIO.

Tema 2.3. PekyppeHTHbIE COOTHOIIEHUS.
Bo3sBpaTHbie nocien0BaTebHOCTH
1. Haiitu pemenue ypaBHeHUs a,., +2a, =n+1, €Cl a, =1.

2. HaiiTu pelieHue ypaBHeHuUs a,,, —4a, ., +4a, =3", €Cli a, =5,a,=17 .
3. Haiitn ob1ee pelieHne ypaBHEHMS a, , +4a,,, +4a, =n* —3n+1.
4. Haiitu xodpuument npu x'B pasnokeHuu JaHHOrO BbIp@KeHHsA Px) 1O

NOJMHOMHAILHON (popMyJie, MOTY4eHHOW MOCie PACKPBITUS CKOOOK M MPHBEIEHHS MOJO0HBIX
YJIEHOB:

1) P(x):(2+x2 —x3)l3, k =20.
2) P(x)=(1+x°=x")" k=96
3) Plx)=+25x2 —27° | k=15

NuauBuayanbHoe 3axanue Nel

3ananmue 1. [IpoBepuTh, 4TO TS IFOOBIX MHOXKECTB 4, B,C eciii BepHO BKirodeHue (1), To
BEPHO M BKJItoUeHUe (2)

Bapuant Ycnou Ycnosue (2)
e ()
1. AnBcC AUBc(4\B)uC
2. ANnBcC (41B)u(B14)c(4\B)uC
3. ANnBcC (BIC)u(4\C)c(4\B)U(B
4. AnBcC Bc(Bl4)uC
5. ANnBcC (41B)u(Bl4)c(4nB)u(
6. AnBcC A\CcANC
7. ANnBcC AuBcBuUC
8. AnBcC (4\B)u(4nC)cC
9. ANnBcC (4\C)u(BIC)c B
10. AnBcC (4\Cc)\ccci4
3ananmue 2. BepHo iu paBeHCTBO (1) 17151 TPOU3BOIBHBIX MHOXKECTB 4, B,C
Bapuant Pasenctro (1)
1. AxB=(4x(C|B))u(4x(CB))
2. AxC=(4x(CNB))u(4xC)
3. Ax((B]C)u(C|B))=(4x(BUC))(4x(C B
4. AxC=(4Ax(C|B))u(4xC)
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5. Ax(BUC)=(4xB)u(4x(C\B))

6. AxC=(4x(CUB))N(4xC)

7. Ax(C1B)=(4xC)I(4x(CnB))

8. AxC=(4x(CuUB)\ (4x(B|C))

9. Ax(BNC)=(4xC)\(4x(C|B))

10. Ax(C\1B)=(4Ax(BuC))|(4x B)

3ananue 3. CKOJTBKUMH CIIOCOOAMH MOYKHO BBIOPATh U3 KOJIOJBI B 36 KapT CIETYIOIIHE:
Bapuant PaBenctso (1)

1. 2 nambl, HET YEpBEMN.

2. 2 KpecTOBBIE KapThl, XOTs ObI 2 Ty3a.

3. 1 Ty3, 3 nampl, He O0BINIE 2 KapT

KPAacHOM MacCTH.

4. BaJICT W JIaMa YepHOU MacTH, He OoJiee
1 Ty3a.

S. 2 Ty3a, 10 KpaitHell Mepe 4 KpacHbIE
KapThl.

6. 1 BaneT, HET 1aM, 3 YepHBIE KapThl.

7. 2 mambl, 1 6yOHOBast kKapTa, 1 TUKOBast
KapTa.

8. 2 KapThl KPAaCHOM MacTH, 3 Ty3a.

9. 2 KpacHble KapThl, 1 OyOHOBas1, | nama.

10. 3 OyOHOBBIX KapThl, 2 1aMbl, HET
4yepBeil.

3ananue 4. Haiitu kooQuiment npu x*B pasiokeHHH JAaHHOTO BBIpOKEHHs P(x) MO

MOJINHOMHUAJIEHON  (popMyJie, TIOJYyYECHHOW IIOCJIe PACKPBITHS CKOOOK M TIPHUBEICHUS
IMOJOOHBIX YIEHOB:

Bapuant Plx)
L. P(x)=[2+3x% - k=20,
2. Px)=(2+x2 35"} k=25
3. P(x)=(1+x7 =32 k=25
4. P(x)=(1+x7 =32 k=25
. P(x)=(5+227 -32* ) k=25
6. P(x)=(-4+x" =32 k=25
7. P(x)=(-4+x" =552 k=35
8. P(x)=(1+x7 =35 )°, k=35
9. Plx)=(8+x7 -32* )", k=20
10 P(x)=(6+x7 -5x*)" k=25

3amanue 5. YCTaHOBUTHh B3aMMHO-OJJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBAMU A
U B:

Bapua A B
HT




[0,1] (a,b)
[0,1] [0,1)
[0.1]
[0.1]

(a.b]
Bcs uncnosas
npsaMas
5. [0.1] MHOK€ECTBO
HEOTPULATENBHBIX
qucen
6. (0,1) [0,1]
7. (0,1) Best uncioBast
npsiMast
8. [0,1] (0,1]
9. (0.1) (0.1]
10. (0,1) [0,1)

bl Bl i e

3aganue 6.

Haiinure oOmacte ompeneneHus, o0ONAacCTh 3HAYCHWH OTHOIICHUs P . SIBusercs nu

OTHOLIEHHE P pedIeKCUBHBIM, CHMMETPUYHBIM, aHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

B PcR’ B PcR’

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

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

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

4. (x,y)eP<:>x2+x=y2+y 9. (x,y)eP@xZZy

5. (x,y)ePox-yeZ 10. (x,y)e P < x+ yxpatHo3
3aganue 7.

Bapuanm 1. BeIsICHUTD, KaKue U3 CIEAYIOIINX YTBEPKICHUN BEPHBI:

1) Bcsikoe OTHOIIEHHE HA MHOXKECTBE JTMOO CHMMETPUYHO, TM00 aHTHCUMMETPUYHO;

2) HUKAaKoe OTHOLIEHHWE HE MOXET ObITh OJHOBPEMEHHO CHMMETPHUYHBIM
AHTUCUMMETPUYHBIM;

3) st IFOGOTO OTHONIEHUST R OTHOIIEHHE Ro R~ CHMMETPUYHO.

Bapuanm 2. BeISICHUTD, KaKue U3 CIEAYIOIINX YTBEPKICHUN BEPHBI:

1) ans MOOOTO OTHOIIEHHUS R OTHOIIEHUE Ro R~ peIeKCUBHO;

2) JUTSL TF000r0 OTHOIIEHUS R OTHOIIEHUE R UR'M RNAR™! CHUMMECTPHUYHBI,

3) ecnu R peIIeKCUBHO ¥ CHMMETPHYHO, TO R~ Takxke peIeKCUBHO ¥ CHMMETPHYHO.

Bapuanm 3. BbIsiCHUTB, KaKue U3 CIEIYIOINX YTBEPKIECHUI BEPHBIL:

1) ecnu R, W R, OTHOWIEHUS DSKBUBWICHTHOCTH, TO R, oR,TOXE OTHOLICHUE

9KBHBAJICHTHOCTH,

2) ecnm R, M R, OTHOIIEHHA DOKBUBAJIEHTHOCTH, TO R, MR, TOXKE OTHOLICHHUE

9KBHBAJICHTHOCTH,

3) ecnu R, M R, OTHOIIEHUS OKBUBAJIEHTHOCTU, TO R, UR,TOXE OTHOIICHUE

9KBHBAJICHTHOCTH.

Bapuanm 4. VYKaKUTE Ha IBYX3JIEMEHTHOM MHOXKECTBE {a,h} BCE OTHOIIEHHUS, KOTOPBIE:
1) pednexcuBHbBI;



2) CUMMETPUYHBI;
3) aHTUCUMMETPUYHBI.

Bapuanm 5. VYKaXuTe Ha IBYXDJIEMEHTHOM MHOKECTBE {a,h} BCE OTHOLIEHHUS, KOTOPBIE:

1) TpaH3UTHUBHBI;
2) SABJISIFOTCSI OTHOIICHUSIMHM KBUBAJICHTHOCTH;
3) ABIAIOTCS. OTHOLLIEHUSIMH MOPSIKA.

Bapuanm 6. BulsicHUTE, SBISETCS JIM OTHOLIEHUE R Ha MHOXKECTBE {0,1,2,...,9} OTHOLIEHUEM

OKBHUBaJICHTHOCTH, €CJIN
R:aRb< a=hb(mod3).

Bapuanm 7. BulsicHUTE, SBISETCS JIM OTHOLIEHUE R Ha MHOXKECTBE {0,1,2,...,9} OTHOIIEHUEM
9KBHBAJICHTHOCTH, €CJIN
R: aRb<> a*=b*(mod10).

Bapuanm 8. BelsicHUTE, SBIISETCS JIM OTHOILIEHUE R HA MHOKECTBE {0, 1,2,...,9}0THOmeHHeM

9KBHUBAJICHTHOCTH, €CJIH
R:aRb< ab=2(mod2).

Bapuanm 9. BelsicHUTe, SBJISETCS JIM OTHOILIEHUE R HA MHOKECTBE {0, 1,2,...,9}0THOmeHHeM
HKBUBAJICHTHOCTH, €CIIN
R:aRb< HOM(a,b)=1.
Bapuanm 10. CKoabKO pa3IMYHBIX OTHOIIEHUHN MOPSAIKAa MOKHO ONPEAEIUTh HA MHOYKECTBE
13 Tpex 37eMeHTOB? CKOJIBKO Cpeld HUX JIMHEHHBIX?

Pasznea 3. byaeBa anreopa
Tema 3.1. ynkiuu anreOpsl JJOTUKHA

1. TTocTpouTh TAaGMIUILy ISt IAHHOM OyeBON GyHKIUU f(x,y,z)

f(xy.2) f(xy.2)
1. (xi«y)+z\/ 3. y+zeozAx
X Vx
2. (xVy—>z) 4. x A
Ty yorzeoy+z

2. Kakue wus3 NEPCUUCIICHHBIX q)OpMyJI SABJIIAIOTCA TOXACCTBCHHO MWCTUHHBIMHU WX
TOXKACCTBEHHO JTOKHBIMU

D) (x> )= (xVz)> V2,

2) (x+y) o z)x—>)2),

3) (xVP)z > ((x & 2)+ y)xl(r2))
3. Jlnst nauHoit pynkuuu f(x,y,z):
1) BBIICHUTD, KaKHE €€ TIEPEMEHHBIE ABISIOTCS CYIECTBEHHBIMHU, & KAKUE — (PUKTUBHBIMHE;
2) BBIpa3uTh f(x,y,z) GOPMYIIOH, CoaepIKAIIEN TOIBKO CYLIECTBEHHBIE TIEPEMEHHBIE.

f(x,y.2 f(xy.2)
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1. 3. 0101111
10111011 1
2. 0011 4. 1000100
1100 0
4. Hanucarb Tabnumy GyHkuuu h(x,y), ABISIOWENHCS Cyneprno3uiei GyHkuuii f,u f,

€ClIn:

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

5. Ilo o6BuHEHUIO B OrpalJIeHUU TEeped CYIOM TNpeAcTaBieHbl 4,B u C. YCTaHOBJICHO
CleyIolIee:

1) ecin 4 HE BUHOBEH WJIM B BUHOBEH, TO C BUHOBEH;

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

BunoBen nmu 4 ?

6. OnpenenuTh, KTO U3 YEThIPEX MOJ03PEBAEMbIX y4acTBOBAJI B OrpabiieHHMH OaHKa, ecliv
U3BECTHO:

1) ecnu yuacTBOBall 4, TO y4acTBOBAI B ;

2) ecnmu B y4acTBOBaJ, TO WM C y4aCTBOBAN, UJIU 4 HE y4acCTBOBAJ;

3) ecu D He y4acTBOBaJl, TO A y4acTBOBalI, a C HE y4aCTBOBAJ;

4) ecniu D HE y4yacTBOBAJI, TO U A4 y4acTBOBAJ.

7. I1ocTpOUTh KOHTAKTHYIO CXEMY, PEAIM3YIOLIYI0 CXEMY T'OJIOCOBAHHMS KIOPH U3 YETBIPEX
YeNoBeK (KaXIbI WIEH XIOpU TOJOCYeT «3a», HaXHMMas CBOIO KHOIKY, U «IIPOTUB» — HE
Ha)XKMMasl ee; JaMIIOYKa 3a)KUTaeTcs JIMIIb B TOM cllydae, Korja OOJIbIIMHCTBO KIOPH TOJOCYIOT
«3a» WIN B CIIy4yae, €CJIM e rojoca pas3ieiwIich MOPOBHY, U 3a NMPEAJIOKEHNE MOJaH Iojoc
npeiceiaTess )KIopH).

8. CIpoeKTUpOBaTh KOHTAKTHYIO CXEMY, PEAIN3YIOIIYIO CXEMY, [TO3BOJISIFOIIYIO 3KUraTh U
TYIIUTh JaMIOUYKY C ITOMOIIBIO TPEX HE3aBUCUMBIX NepekiatouaTeneil. CylecTByeT 1M pelieHne
AQHAJIOTUYHOM 3a7]a4M JIJIS JIFOOOTO n TIEPEKITIOYaTeNeH?

9. MHOXeCTBO f COCTOMT M3 OyneBbIX (GYHKUMH, Kakgas M3 KOTOPBIX CYIIECTBEHHO
3aBHCUT OT BCeX CBOUX NepeMeHHbIX. Jlokasatb. Uto Bcskas ¢opmyina Haa (yHKUHUAMU W3
MHOJKECTBA f , COZIEprKallasi NOMAPHO pa3IMyYHbIE IEPEMEHHBIE, KaX/1as U3 KOTOPBIX BXOAWT B
dopMyily pOBHO OAMH pa3, peanu3yer OyneBy (YHKIHIO, CYIIECTBEHHO 3aBHCAIIYI0 OT BCEX
CBOMX IIEPEMEHHBIX.

Tema 3.2. Paznoxxenue OyseBbIX (hYHKIIHH O TEPEMEHHBIM.
CIH®. CKH®. [Tonmnaom JKuraakuHa

1. TlocTtpouTh  AM3BIOHKTUBHOE W  KOHBIOHKTUBHOE  Pa3lOkKEeHHE  (PYHKIHH
£(x,x5,%;)=(10010111) TIO IEPEMEHHBIM X, , X; :

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

2. BBISICHUTB, ABNSETCA JIM JUHEHHON (YHKIINS, 3a/laHHasi BEKTOPHO:

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

3. lokasarb, 4TO QYHKIUS f SBISACTCS JTUHECHHOMN:

1) f=(x+yNxey),2) f=xZVvizvozvIzy Iz,

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

4. HaiiTu 9ncio TMHEWHBIX CaMOJIBOMCTBEHHBIX (DYHKITHIA.

5. C nomotpio anreOpsl JIOTUKU MTPOBEPUTH HCTUHHOCTh COOTHOIICHUS JJISl IPOU3BOJIBHBIX
MHOKECTB!

1) (4UB)-(Cn4)=(B-C)-(4uC);

2) (4nB)u(4-C)=4-(BUC).

11



6. BBIsICHUTB, MOXKHO JIM ITyTEM COOTBETCTBYIOIIEH 3aMEHBI IEPEMEHHBIX NOIYyUUTh 0:
) x>y;2) f=x-yvy-zvz-x;3) f=(11101000).
7. BersicauTs Borpoc o paBHocuinbHoCcTH [IHD 1, f,, /3 cBenenneM ux k CIIH®

N N S i

1 XYV XyV Y XYV xz yvz
2 Zy VvV Xz V X] VZV XYV XYV Xyz\ XyZ
3 ZyV XYz V] Xz Vv Xy XV Xxyz

8. BeIsICHUTD, SBJISICTCS JI TUHEHHON QYHKIMS [, 3a/laHHAst BEKTOPHO:
1) £ =(1001); 2) f=(1101); 3) £ =(10010110).
Tema 3.3. [lonHoTa cuctembl QyHKITNH. 3aMKHYTBIC KJIACChI

1. BersicHuTe, mpuHaAIeKaT I 3alaHHble pyHKIMU KiaccaMm T, U T, :

N f /o S

1 XYV XYV Y Xy V Xz yvz
2 Zy VvV Xz V X] VZV XYV Xy XyzV Xyz
3 Zy v Xxyz V] XZV Xy XV Xyz

2. 3aMeHUTh HPOUYEPKH B BEKTOpe 3HaueHWi (QyHKiuu cumBosamMu 0 mwin 1 Tak, 4yTOOBI

MOJTYYHJICSI BEKTOP CaMOJIBOMCTBEHHOM (DYHKITUH:
1) f=(01-0-0-—-11-0-1--),
2) f=(--01--11--01--10),
3) f=(11--00--01--10--).

3. BbIICHUTB, SBJISETCS T CaMOJBONCTBEHHOW (QYHKIUS, 3amaHHas BeKTOpHO. Jlis
HECAMOJIBOMCTBEHHON (DYHKIIMH OINPENIENIUTh, KAKUE EPEMEHHBIE CIIEAYET 3aMEHUTh x, a KaKHe
Ha X, YTOOBI OJIyYUTh KOHCTAHTY:

1) f=(01101001), 2) £=(01111001), 3)  =(10101000).
4. BBISICHUTB, SBISETCS JHU MOHOTOHHOW (yHKuMs f . I HEMOHOTOHHOW (GYHKUIHU
110100paTh COOTBETCTBYIOLIYIO 3aMEHY NIEPEMEHHBIX, YTOOBI HOTYYHUTh X :
1) f=x+y+z;2) f=vz;3) f=(x>y)+riz.
5. Kakum ximaccam Ilocra mpuHaiesxxut OyneBa GyHKINS, €CITH:
1) £(0,1,0)= £(1,0,0)= £(1,0,1)=0; 2) £(0,1,1)= £(1,0,0)= £(1,1,0)=0.

6. Jlokaszarp, 4TO eciu f TOXXJECTBEHHO HE paBHAa KOHCTAaHTE, a fv f° — KOHCTaHTa, TO
feMuUS.

7. Haiitu uncno QyHKIui, MpUHAIIEKAIINX MHOXKECTBY A4 :

1) 4=TyUT;52) A=(1,UT)"L;3) A=L-T;;

4) A=SNT;;5) A=S"T,NL.

8. Jlokaszarb, uT0 LNTynTy=LNSNT,.

Tema 3.4. Kpurepuii HOJHOTHI CHCTEMBI (YHKIUN
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1. Bouicauth, monmHa nu cucreMa ¢yHkumid. Ecnum monmHa, TO MPOMIUIIOCTPUPOBATH
IIO3TAIHOE J10Ka3aTeNbCTBO TeopeMbl IlocTa, To ecTh, MOMYyYUTh Yepe3 CyNeprno3uLuio GyHKIMHA
13 3TOM CUCTEMBI KOHCTaHTBI, OTPULIAHUE U KOHBIOHKIIMIO:

1) x> yzx(y o 2)xy+yz}52) kvyx+y, x> p,0}.
2. BBISICHUTB, 1OJIHA JTU cucTeMa A (QYHKIUH, 3aJaHHBIX BEKTOPAMH CBOMX 3HAUCHHIA:
1) 4={f,=(0110), £, =(01011010), ; = (0O1111111)};
2) A={f; =(01110), f, = (11000011), ; = (10010110)} ;
3) 4={f,=(0111),£, =(10010110)}.
3. SABnsiercst 1 monHOM cuctema ¢yHkuuin? O6pasyet iim oHa 6a3uc?

D) xvyxoy);2) {)?»L},xey}.

3. U3 monHO# cucTemMbl PYHKITUN A4 BBIICTUTH BCEBO3MOXKHBIC Oa3UCHI:
1) 4= {l,y_c,xy(x+y),x+y+xy+yz+xz};

2) A={0,x+y,x > y,xy > xz};

3) A:{xyvy_cz,)_c, x—)y,),x+yz}.

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

2) feTyulgeS f—>g=1?

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

5. BepHo nu, uto f e[g] wm ge[f], ecnu
1) f=x+y,g=x?2) f=x—>y,g=x73) f=x+y,g=x—>y?
6. OnpoBEPTHYThH, UTO ECIU

1) fe(f,ul)-S,T0 feLUM;
2) fel, feT,feM,t0 f— pynkuus llleddepa.
7. C noMOIBI aireOpsl JIOTUKM IPOBEPHTE HMCTHHHOCTH COOTHOLIEHHS JUIA JIOOBIX

MHOXXCCTB

A4,B,C.

Ecnn

COOTHOIICHHUEC

(4UB)-(CnB)=(4-C)u(4-B).

HC

BEPHO, TO

Hnoueuodyanvnoe 3adanue Ne2

IIOCTPOUTE  KOHTPIPUMED

1. ITocTpouTh TAGIHILY [UIst JAaHHOM OyiieBol GyHKIMA f(x,y,z)

Bapn flxy.z) Bapuant flxy.z)
aHT
1. x+yA 6. x> y+zVy
z>xVYy
2. (x|y)>z 7. XVyAZ+y
ANy+x
3. (x> ¥)+z 8. (x+y)AzVx
V x
4. xVy+ 9. (x> ¥y)+zV
zZ46>y y
5. (x| y)A 10. xAy+z—>X
z>yVx

2. Haiitu ¢pyHKUIMHU, TBOWCTBEHHBIC TaHHBIM (QYHKIUSAM. BBIACHUTBH, SBISETCSA U (QYHKLUSA

MoHOTOHHOH? [TocTponTs MoNIMHOM JKUTanknHa JaHHOHN (YHKITUU.
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Bapu S Bapuant f

aHT
l. (x> ¥)+z 6. (x| y)—> (xi«y)
2. (zox)>7 7. Foy)>(z->Fk
3. (x+y)>(zoF 8. (x\y iz)—)y
4. “x(—)y’\/z'—)_} 9. (X(—)Z) (x+y)
5. ()_C_U/)_)(ZH~ 10. iixvyi+ix|zii

3. Haittu CJH® u CKH® st pyHKIMM, 3a1aHHON BEKTOPHO. BBISICHUTH MpUHAIICKHOCTh

¢ynkuuu f xnaccam T,,7,,S,L,M .

Bapu f Bapuant f
aHT

1. 1111010100111101 6. 111111101010
0011

2. 010011101101 7. 111100100111
1111 1110

3. 1101111010101110 8. 110011101111
1011

4. 0111000111111101 9. 110001101111
0111

5. 1101010111011111 10. 101111111110
0010

4. IlogcunTath 4ncio OyaeBbIX (GYHKIHUNA OT #n TMEPEMEHHBIX, MPUHAMICKAIINX MHOXKECTBY

A:

Bapu A Bapuant A

aHT
1 (1, -5)-T1, 6. (SurL)-T,
2. —-(suL) 7. (Summ%
3. (LuTy)-5 8. ol L
4. (r,uT,)-L 9. (LUT,)NS
5. (1, VuT,)-5 10. (LAT)os

5. SBnsiercs mu cuctema GyHKIui moHou? O6pa3yeTt 11 oHa 6a3uc?

Bapu Cucrema Bapuant Cucrema
aHT byHK. byHK.
1. vy, x+y 6. x>y x|y}
2. x>y xAp 7. x>y XAy}
3. roy X3 8. roy X1y}
4. r+y, Xvy 9. x+y xvy}
5. x>y xAp 10. x+y xvy}

Paznen 4. daemenTsl Teopun rpados

Tema 4.1. I'padsr. Busyanuzauus rpada. [Ipocreiimme cBoiicTBa
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1. B miaxmMaTHOM TypHHMpE IO KPYrOBOM CHCTEME, B KOTOPOM y4acTBYIOT 5 IIKOJIbHHMKOB,
ceirpano 6 maptuii. bonbine Bcex Betpeu nposenu Bans u Muma — o 3. Kakoe uucio maptuii
CBIrpaJl YYaCTHUK, POBEAIININ HAMMEHBILIEE YNCIIO BCTpeY?

2. CHopTUBHBI TypHUP TPOBOJIUTCA MO KPYroBo cucteme. JloKakwTe, 4TO B JIIOOOH
MOMEHT BCTPEUM HaIyTcst XOTs OBl IBa UTPOKA, MPOBEALINE OAMHAKOBOE YHCIIO BCTpEY. 3a1aua
paBHOCHIIbHA ymeepaicoeHuo: B rpade o0a3aTeIbHO HalIyTCsl ABE BEPILMHBI, CTETIEHH KOTOPBIX
OJIMHAKOBBI.

3. B maxmaTHOM TypHHUpE, B KOTOPOM KaXJbli yYaCTHHUK JOJDKEH ObUI BCTPETUTHCS C
KaX/IbIM, OJTUH IIaXMaTHCT 3a00JIe] U He JOUTpajl CBOM napTuu. Beero B TypHupe nposeaeHo 24
BcTpeud. CKOJNBKO IIaXMaTHUCTOB Yy4YacTBOBAJIO B TYpPHUPE, M CKOJbKO MAapTHil chIrpal
BBIOBIBIITMI y4aCTHUK?

4. B xoMIaHuM U3 MATH YEJIOBEK, CPeln JIIOObIX TpeX 4YelOBEK HalayTcs ABOE 3HAKOMBIX U
JIBOE HE3HAKOMBIX JIpYyr ¢ ApyroM. /lokakure, 4TO KOMIIAHMIO MOKHO PaccaluThb 3a KPYIJIbIM
CTOJIOM TakK, YTOOBI 110 00€ CTOPOHBI OT KAXKIOT0 YeJIOBEKa CUIEIN €ro 3HaKOMBIE.

5. B HEKOTOpOM TOCyJapCTBe CHUCTEMa aBHAIMHHUM yCcTpoeHa Tak, 4YTo J000il ropoj
COCIMHCH aBUAJMHUSAMH HE 0oJiee YeM ¢ TpeMs APYTHMH, U U3 JII0OOT0 TOpo/ia B JIFOOOU Apyroi
MOYXKHO TIepelieTeTh, clieiaB He Ooyiee omHOM mepecaaku. Kakoe HanOosbliee YMCIO TOPOAOB
MOJKET OBITh B 3TOM rocyaapcrae?

6. B HEKOoTOpO# KOMIAHUM JIFOOBIE JIBa 3HAKOMBIX HE UMEIOT OOIIMX 3HAKOMBIX, a JTIOOBIe
JIBa HE3HAKOMBIX UMEIOT POBHO JBYX OOIIMX 3HAKOMBIX. J[OKa)KuTe, 4YTO B 3TOM KOMIIAaHHU BCE
MMEIOT OJIMHAKOBOE YUCIIO 3HAKOMBIX.

7. HlokasaTh, 4TO B KaXJIOM Tpade ¢ He MEHEe YeM C JBYMs BEpIIMHAMH HAWTYTCS IBE
BEPIIMHBI C OAMHAKOBBIMU CTEIICHSMH.

8. B xuacce 30 yenoBek. Kaxxnomy HpaBsTCsl pOBHO k Y4E€HHMKOB M3 Kjacca. IIpu xakom
MUHUMAJIBHOM & MOKHO YTBEp)KJaTh, 4YTO OO0S3aTE€IbHO HaWIyTCs JBa 4YeNOBEKa, KOTOpHIE
HPABSATCS IPYT IpYTYy.

9. Mzobpasuth rpad, ecnum [aHa MaTpuila CMEXHOCTH Tpada; sBisercs Ju rpad
perymsipabiM? JIBynonbabiM? CocTaBbTe uisl rpada MaTpHIly MHITUACHTHOCTH.

01 000O0O0T1°1 00110011
01010 1 0 0 1 1 0 1

01 00O0O0O0OO 1 1010010
a)00001 100'6)10100001.
0101010 T1]) 01 00O0O0OO0OO
00011UO0UO0O0 00 0O0O0OO0OO0OO

1 1.0 0O0O0O01 1 11000 01
11001010 1 1010010

Tema 4.2. Mapuipytsl. JloctmkuMocTb. CBSI3HOCTD

1. ¥V xaxmoro jgemyrara mapiiaMeHTa HE Oojiee TpeX MPOTUBHHUKOB (€Ciu JemyTaT A —
MPOTUBHUK JIeTTyTaTa B, TO B — MPOTUBHHUK Jenyrara A ). JIOKaXuTe, 9TO JEmyTaToB MOXKHO
pa30uTh Ha JABE MAJATHI TaK, YTO KaXbIi AemyTaT Oy/leT UMeTh He 0oJiee OTHOTO TPOTUBHUKA B
CBOEH manare.

2. B Mope KUBYT OCBMHUHOXKH. Y KaXJOro W3 HUX WIM OAWH, Win 1Ba apyra. Korna
B30LIUIO COJIHIIE, TO, T€ Y KOTOPHIX OBLIO JABOE JIpy3€i, OCHHEIH, @ T€ Y KOr0 OJUH APYT, —
MOKpAacHENN, U OKa3ajoCh, YTO JItOObIe 1Ba JApyra pasHouBeTHble. OIHAKO IPY3bsl TOJKHBI
MMETh OJIMHAKOBBIA LBET, U MO3TOMY 10 OCBMHHOXKEK MEPEKPacUIMCh B KpacHbIM 1BET, a 12
KpacHbIX — B CUHUN. CKOJIbKO OCBMHHOEK JKUBET B MOpe?

3. B uapopManiMOHHON CETH Ka)XAbId IEHTP COCTUHEH KaHAJIaMU CBSI3U C YETHBIM YHCIIOM
HEeHTPOM. J[okaxkuTe, 4TO MOCciIe YHUUTOXKEHUS JTF000T0 KaHalla CeTh He BBIMIET U3 CTPOSI.
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4. B crpane 101 ropon. 'opona coenuHeHbl JOPOTaMHU ¢ OHOCTOPOHHUM JBUKEHUEM Tak,
YTO JIBa TOPOJIa COCIUHEHBI HE Oosiee yeM oHOM moporoi. M3 mo00oro ropoja BEIXOAUT POBHO
40 mopor, u B m000# ropox Bxoaut poBHO 40 mopor. JlokaxuTte, 94TO U3 TOOOT0 ropojaa B
0001 APyroit MOKHO MONACTh, IPOeXaB He OoJiee TpeX JAOPOr.

5. B knacce 30 4venoBek. KaxxqmoMy HpaBSTCS pOBHO k yYEeHUKOB W3 Kiacca. [Ipu kakom
MUHUMAIBHOM £ MOKHO YTBEp)KIaTh, YTO OOs3aTeNbHO HAWIyTCS JBAa YEJIOBEKa, KOTOPHIC

HpaBSTCS IpYyT Apyry?
6. Haiitu paguyc, nuametp, IeHTp rpada, 3alaHHOr0 MaTpHUIIed CMEKHOCTH:

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

7. Haiit kpaTyaidiiuii MapIpyT BO BEIIAaHHOM Tpade

Tema 4.3. JlepeBbsi. MUHUMaIbHBIE OCTOBBI

1. Tlo mopoxkaMm mapka MOXKHO 3alTH B JIO0OW €ro yroysiok, HO HEeNb3s HAaWTH TaKou
MapIpyT A NPOTYJIOK, KOTOPbIA HAYMHAETCS U OKAHYMBACTCS B OJHOM M TOW K€ TOYKE U
KOKIYI0 4acTb JOPOKKM MEXAY ABYMs MEpeKpecTKamMH IapKa COJEpKUT He Ooiiee pasa.
AnMUHHUCTpaLusl NapKa pelinia MPOBECTH PEKOHCTPYKLMIO ocBelleHus mnapka. Ilo HoBomy
MPOEKTY KaXKIbI MEPEKPECTOK U TYMHK JTOJKEH OYJET OCBEIaThCs YEThIPhMS CBETUIILHUKAMU,
a ajes, COCIUHSAIOAs JBa NEPEKPECTKAa WM IMEpPEKPECTOK U TYNHK — IIeCcThbl. CKOJIBKO
CBETUJILHUKOB OYET YCTaHOBJICHO, €CJIN B MapKe 18 MmepekpecTKOB M TYMHUKOB?

2. B mapke 4HCIIO MEPEKPECTKOB M TYNHUKOB Ha €IUHHILY OOJIbIIE, YeM YHCIO OTPE3KOB
JIOPOKEK MEKY MEPEKPECTKAMU U Tynukamu. Kpome Toro, 1o Jopoxkam rmapka MOXHO 3alTH B
mr060#1 ero yrojok. JlokaxkuTe, yTO B HapKe HENb3s HAWUTH TaKOH MapuipyT JUIs MPOTYJIOK,
KOTOPBI HAYMHAETCS U OKAHYMBAECTCA B OJHOM M TOM K€ TOYKE M KaXIyK JTOPOKKY Iapka
COZIepKHT He OoJiee pasa.

3. Kakoe HanOombIliee KOJMYECTBO Pa3pe30B MOXKHO ClIeNaTh B BOJICHOONBHOM ceTKe 5x 10
TaK, 4TOOBI OHA HE pacrnaiach?

4. Aunpeii momien ¢ OTIOM B TUP. YTOBOpP ObUT TakoW: ANleKcell enaeT naTh BBHICTPENIOB U
3a KaXJI0€ MomnajaHue IMOJy4yaeT MpaBo €Ile Ha JBa BbICTpena. AJIEKCEH BBICTpeNH 25 pas.
CkonpKo pa3 oH nomnan?

5. an maccuB umcen 11, 6, 2, 4, 12, 5,4, 7, 8, 1, 3, 5,9, 10. M3006pa3ute nepeBo MOMCKa
yucnia 3.

6. OgHaXapl KOBOOW YCTPOWJIM TEPECTPENKY, B PE3YJIbTaTe KOTOPOW OCTAJCSA B JKMBBIX
TOJILKO OZIMH KOBOOW. HekoTopeie ObUIM yOUTHI, TaK M HE CAETaB HU OAHOTO BhIcTpena. Kaxaplii
U3 OCTaJIbHBIX KOBOOEB 3aCTpENIUl POBHO TpeX APYTrux (HHKakKue JABa KOBOOS HE 3acTpeiuiiv
apyr apyra). Ilepectpenky Hagano 28 koBOoeB. CKOJIbKO U3 HUX HE CIalld HU OJTHOTO BhICTpesa?
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7. Hall'Tu MUHUMAJIBHBIN OCTOB rpa(ba
12

Tema 4.4. O6xoxas! rpados. Packpacka rpados. [Lmanapusie rpadbr

1. IIlectb OCTPOBOB Ha peKe B MapKe COEAUHEHBI MOCTaMU. MOKHO J1M, Ha4aB MPOTYJIKY Ha
OJIHOM U3 OCTPOBOB, IPOMTH MO KaXJAOMYy M3 MOCTHKOB POBHO OJIMH pa3 M BEPHYTHCS Ha TOT K€
ocTpoB? B ciyyae oTpuLIaTENBHOIO OTBETA ONPEAEIUTE, CKOJIBKO MOCTHUKOB U MEXKIY KaKUMU
OCTPOBAMH HY>KHO TIOCTPOUTH, YTOOBI TaKas nporynKa cTaJia BO3MOKHOM.

I‘Ipasblw Geper

ﬂeBbIVI Geper 1$7

2. Halinute MapuipyT NporyJjku, KOTOPbI HAUUMHAETCS U OKAHUYMBAETCS B OJTHOM U TOM K€
MECTE U MPOXOIAUT KaXKIbli MOCTHK W3 IPEABIAYLIEN 3aa4l POBHO OJIMH pa3.
3. Haiiti xpomaTtrdeckue ynciia u TOJMIUHY rpadoB:

S 1

4. TlouTanbOH AOKEH Pa3HECTH IMOYTY IO BCEM YJHWIIaM CBOETO ydacTka (cMm. cxemy). Ha
CXEME YyKa3aHbl pacCTOSHMS MeXAy IepekpecTkamu. Halinure kpardalmuid MapLpyT
MOYTAJIOHA

260
, 100 2 100N T
140 120
140 140
3 1% V. 240
140 120
140 100
5 6 7

5. MOXHO JI1 TIepeBECTH IMIaXMaTHOTO KOHs C KJIeTKH al Ha kieTky h8 (3T0 KpallHHUE KIETKH
OOJBIION JMAaroHa M MIAXMATHOM JOCKM) MOOBIBaB MPH 3TOM HA KAXKIOW KIETKE IIaXMaTHON
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JIOCKH POBHO OJIMH pa3.

6. MpImka Tpei3eT Kyo ceipa ¢ pedpoM 3, pazouteiii Ha 27 enMHUYHBIX KyOukoB. Korma
MBIIIIKA ChEIaeT KaKOW-TM00 KyOWK, OHa MEPEeXOIUT K JIPYyroMy KyOWKY, UMEIOIIYIO OOIIYIO
IpaHb ¢ IPEIbIIyIUM. MOXET JI MBIIIKA ChbeCTh BeCh Ky0, KpOME LIEHTPaJIbHOT0 KyOuka?

IIpoBepka BBINOJHEHUSI CAMOCTOATEILHON padoThl. CamocrosiTenbHas paboTa
HaIpaBJieHa Ha CaMOCTOSITEJIbHOE OCBOEHHE W 3aKperieHue OOydYalolMMUCS MPaKTUYECKUX
YMEHHI U 3HAHUU, OBIIaJICHHE MPO(ecCHOHATBHBIMA KOMITETEHITUSMHU.

CamMocTosTenbHass MOATOTOBKA OOydYalolUXcsl MO  JUCIHHUIUIMHE IPEANoiaracT
clIeAyIome BUAbI 1 (hOpMBbI paboT:

e (Cucremarmueckas mpopadOTKa KOHCTICKTOB 3aHATHH, YI€OHON U CTICIIMAIBHONW TEXHUYECKON

JTUTEPATYPHIL.

e (CamocTrosTeNbHOEC H3y4YEHHWE MaTepuajia M KOHCICKTHPOBAHUE JIEKIIMH IO Y4eOHOW U

CIIeIIMaIbHON TEXHUYECKOU JINTEpaType.

CBogHas Ta0JMua Mo NpuMeHseMbIM (popMaM M MeTOAaM TeKYIero KOHTPOJsI U
OLICHKH pPe3yJ1bTaTOB 00y4eHHs

Pe3yabTaThl 00yueHus @DopMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

OcBocHHBIC YMEHHS:

pabortath ¢ JOKyMeHTaIuen, pazpaborannoit | OneHka MPaBWILHOCTH BBITTOJTHEHUS
C MHCIIONB30BAaHMEM TpapHUUECKUX S3BIKOB | CAMOCTOATENBHOM paboThI.
crienuuKanmii;

OCYHICCTBJIATDH IMMOCTAaHOBKY 3agaduu 10 OI_IGHKa IMMPaBUJIbBHOCTU BBITIOJIHCHUA
00paboTke nHpopmaIuu;- MPaKTUYECKUX PadoT.
IMMPOBOAWTL aHAJINU3 HpeI[MeTHOﬁ O6J'IaCTI/I; OI_IGHKa MMPpaBUJIBHOCTU BBITIOJIHCHUA

MPaKTUYECKUX PadoT.

YcBoeHHDbIE 3HAHNA:

OCHOBHBIE 3Tarbl pa3paboTku nmporpaMmmaoro | OueHka NPaBUIBHOCTH BBITTOJIHEHUS
obecrieueHus; MPaBUIILHOCTH MPAKTHIECKUX padoT.

OCHOBHBIE BUJIBI PA0OT Ha dTare Onenka NPaBUIBHOCTH BBITTOJIHEHUS
COITPOBOKICHHUS IPOTPAMMHOTO NPaBUIBHOCTH MPAKTUIECKUX PAOOT.
obecneucHus;

OCHOBHBIE TIPOIIECCHI YIpaBiIeHUs MpoeKkToM | OreHka NIPaBUIIBHOCTH BBITTOJTHEHHUSI
pa3paboTKH. NPaBUIHHOCTH MPAKTUYECKUX PabOT.

3.2 ®opMa NpoOMe:KYTOYHOH aTTeCTALMHI

[TpomexxyTouHas aTTecTarus 1Mo TUCIHUIUIMHE B OpME UTOTOBOM KOHTPOJILHOW PabOTHI B
1 cemectpe.

3aaHus K NTOrOBOM KOHTPOJIbHOM padoTe
Bapuanrt 1

1. TIpoBepbTe paBEHCTBO MHOXECTB, HCIIONB3Ys Kpyru Ditnepa: A\B=(AUB)\B.
N3 170 cnoprcmenoB 70 3anumarorcs ¢pyroomom, 95 — xokkeeM u 80 — TeHHUCOM. 30
3aHUMAIOTCS B PyTOOTIOM, U XOKKeeM, 35 — U GyTOOIIOM, U TEHHUCOM, 15 — 1 XOKKeeM, U
TEHHUCOM. 5 3aHUMAalOTC BceMU 3 BHAamu crnopTa. CKOJIBKO 3aHUMAIOTCS POBHO 2
BUJIaMHU criopTa?

3. VYcraHoBuTe OTHOIIEHUA MEXKIy MHOkecTBamu A, B, C u uzo0pa3ure ux mpu MOMOITH
KpyroB Diepa. YKaXHUTe XapaKTEPUCTUUECKOE CBOMCTBO 3JIEMEHTOB MHOXKECTBa: X = A
\ (B U C). Beimenute Ha yepTexe 001acTh, H300pXKAIOIIYI0O MHOXKECTBO X, eclii: A —
MHO’KECTBO Tpanenuii; B — MHOKeCTBO UeThIpEXYTrOJIbHUKOB, UMEOIIMX NpsiMoi yroir; C

18



— MHOXECTBO KBa/IpaTOB.

4. B cnopruBHO# cekiuu 3aHUMarOTCs 12 GackerOomucToB. CKOJBKO MOXKET OBIThH
OpPTaHU30BaHO TPEHEPOM PA3HBIX CTAPTOBBIX MSITEPOK?

5. CKONBbKO CYHIIECTBYET Pa3jIMYHBIX KOJIOB, COCTOSIIIMX M3 JBY3HAUHOT'O YHCIA, HUQPHI
KOTOpOro BeiOuparoTcs u3 mudp 1,2,3, u cieayroimero 3a HUM TPeXOYKBEHHOTO CIIOBA,
OYKBBI KOTOPOTO BBIOMPAIOTCS W3 TIaCHBIX OYKB pycckoro andasuta? (Ludpst u OykBbI
B KOZIE MOT'YT IIOBTOPATHCS)

Bapmuanr 2

[IpoBepbTe paBEHCTBO MHOXKECTB, UCIIONB3Ys Kpyru Ditnepa: A\B=A\(ANB).

N3 1000 cryaeHTOB, 3aHMMAIOUIUMXCS €CTECTBEHHBIMM Haykamu, 630 mocemarT

crienikypc no 6umosioruu, 390 — mo xumuu u 720 — mo maremaruke. 440 mocemarT u

MaTeMaTuky, u owonoruro, 250 — u maremMaTuky, u xumuio, u 200 — u Ouonoruto, u

xumuto. 130 CTyneHTOB MOCEMaT JEKIUU Mo BceM mnpeaMeram. Ckonbko uz 1000

CTYJEHTOB HE TIOCEUIAIOT HU MaTeMAaTUKH, HU OUOJIOTHH, HU XUMHUU?

3. VYcraHoBuTe OTHOIIEHUA MEXIy MHOkecTBamu A, B, C u n3o0pa3ure ux mpu MOMOITH
KpyroB Diepa. YKaXHUTe XapaKTEPUCTUUECKOE CBOMCTBO 3JIEMEHTOB MHOXKECTBa: X = A
\ (B U C). Beimenure Ha yepTexe 001acTh, H300paKAIOIIYI0O MHOXKECTBO X, eclin: A —
MHO>KECTBO MPSMOYTOJIBLHUKOB; B — MHOXecTBO kBaipaToB; C — MHOKECTBO TpaMeIIHii.

4. W3 rpynmbl, HACUMUTHIBAIONMIEH 25 4dYEIOBEK, BBIOMPAIOT TPOUX JUISI TIOE3IKA Ha
copeBHOBaHHUE. CKOJIBKIUMH CITIOCOOAMU 3TO MOXET OBITh CIIEIAHO?

5. Hudp ceiiba obpazyercs mu3 nByx uucen. [lepBoe, nBy3HAYHOE YHCIIO, OOpa3yeTcs H3
mdp 1,2,3,4 (mudpel B yucie MOTYT HOBTOPATHCS). BTopoe, Tpex3HauHOe YHUCIIO,
obpasyercs u3 nudp 7 u 6. CKOIBKO Pa3IMIHBIX MH(PPOB MOKHO HUCIIOIH30BaTh B TAKOM
ceiide?

N —

IlepeyeHb BOIPOCOB K MTOr0BOIi KOHTPOJILHOM padoTe

1. OcHOBHBbIE OnIEpallUy HaJl MHO’KECTBA U UX CBOICTBA.
2 OtHomenus. Buapsl oroopaxenuii. @yHKIUH.
3 OTHOIIEHUS SKBUBAJICHTHOCTU U OTHOILIEHUE MOPsiiKa. MOILIHOCTh MHOXKECTBA.
4 Martpura 6nHapHOTO OTHOMICHUs. KOMMO3UITMS OTHOMICHUI U UX MATPHIIBI.
S. IIpaBuiio cymmsl. IIpaBuino npoussenenus. MeTos BKIIFOUEHHS U UCKITOYECHUS.
6 [Toxcuer pa3MenieHnii ¢ MOBTOPEHUSIMHU U 0€3 TTOBTOPECHUIA.
7 Coueranus 6e3 MOBTOPEHUN U ¢ TOBTOPEHHUSIMH.
8 PexyppenTHbie cooTHomeHuss. OCHOBHBIC TOHSTHS U ompeeieHus rpada.

9. [TyTu, nenu, MUKIbL.

10. Marpuiia CMEXHOCTH.

1. CBsi3HbIE KOMIIOHEHTHI.

12. Brigenenrne KOMIIOHEHT CBSI3HOCTH.

13.  PaccrosHus Ha rpadax. luamerp, paauyc u LeHTpHI rpada.
14.  Diinepossl rpadsl.

15.  OctoBHbIe nepeBbs. JKaaHbI aIrOPUTM.

16. OcToBHBIE IepeBbs. AJITOPUTM OJMDKAKMIIIET0 cocena.
17.  Kparuaiimue nytu Ha rpade.

18. Knuku.

19.  Huxkmsl, pyHIaMEHTaIbHBIE MHOXKECTBA LIUKJIIOB.

4 Cucrema oneHuBanus kKomiuiekTa ®OC Tekymero KOHTpOJsi 1 MPOMeKyTOYHOM
aTTecTaluu

[Tpu oleHMBaHUM MPAKTUYECKON pabOTHI CTY/IEHTAa YUUTHIBACTCS CIIEIyIOIIee:

- KQY€CTBO BBIIIOJHEHUS IPAKTUYECKON YacTH pabOThI;
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- KauecTBO 0(OPMIICHHUS OTYETA 1O padoTe.

Kaxaplii Bu1 padoThl OlleHHBAETCH MO NATH 0AJIbHOM HIKAJIe.

«5» (OTIMYHO) — 3a TIIyOOKOE U MOJHOE OBJIAJICHHE COJIepKaHUEM y4eOHOro Marepuana,
B KOTOpPOM OOydarouuiics cBOOOJHO W YBEPEHHO OpPHUEHTHPYETCS; 3a YMEHHE NPAKTUUYECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMUS, BhICKAa3bIBaTh 1 OOOCHOBBIBATH CBOM CyxAeHHs. OLeHka «5»
(OTJIMYHO) TIpeIoiaraeT rPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiiCs TOJHO OCBOWJ Y4YeOHBIM MaTepual, BIaiceT
HAYYHO-TIOHATHIHBIM ~ammapaToM, OPHUEHTHPYETCS B M3YYEHHOM MarepHualie, OCO3HaHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPaKTUKE, FPAMOTHO M3JIaraeT OTBET, HO COJIep)KaHuE U
¢dbopMa oTBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIBHO) — €CIIM OOYYArOIIUIICA OOHAPY)KMBAET 3HAHWE W TIOHMMaHHUE
OCHOBHBIX TIOJIOKEHUH y4eOHOro MaTepuasa, HO M3JIaraeT €ro HEMOJIHO, HeMOCIeA0BaTeIbHO,
JOTTYCKaeT HETOYHOCTH B IMPUMEHEHMHM TEOPETHUYECKHX 3HAHUI MpPU OTBETE HAa MPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOy4YaIIIMICId HMEET pa3po3HEHHEIE,
OeccrucTeMHBIC 3HAHMS, OMYCKAeT OIMMOKUA B ONMPENEICHUH O0a30BBIX MOHSTHH, MCKAXKACT HX
CMBICJI; HE MOXKET MPAKTUYECKH MPUMEHATh TEOPETUYECKUE 3HAHUS.

Kputepuu onieHuBaHus 0TBETA MO YCTHOMY OMpPOCY.

«5» (OTIMYHO) — 3a TIIyOOKOE W MOJHOE OBJIAJICHHE COJIepKaHUEM Yy4eOHOro Marepuana,
B KOTOpPOM OOydarouuiics cCBOOOJHO W YBEPEHHO OpPHUEHTHPYETCS; 3a YMEHHE NPAKTUUYECKU
OPUMEHSTh TEOPETHUECKHE 3HAHUS, BBICKA3bIBaTh M OOOCHOBBIBATH CBOM CYXKIEHHUS; 3a
IPaMOTHOE U JIOTUYHOE U3TI0’KEHUE OTBETA.

«4» (xopomio) — eciau OOyYaroIIUiiCs TOJHO OCBOWJI Y4YeOHBIM MaTepuali, BIageceT
HAyYHO-TIOHATHIHBIM ammapaToM, OPHUEHTHPYETCS B M3YYEHHOM MarepHualie, OCO3HaHHO
PUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJIEp:KaHuE U
¢dbopMa oTBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPHUTEIHHO) — €CIIM OOYYArOIINICA OOHAPY)KMBAET 3HAHWE W TIOHMMaHHUE
OCHOBHBIX TIOJIOKEHUH y4eOHOrOo MaTepuasa, HO M3JIaraeT €ro HEMOJIHO, HEMOCIeA0BaTeIbHO,
JIOTTYCKaeT HETOYHOCTH B IMPUMEHEHMHM TEOPETHMYECKHX 3HAHUI NPU OTBETE HAa MPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOyYaIOIIMICId HMEET pa3po3HEHHEIE,
OeccrucTeMHBIC 3HAHMS, TOMYCKAeT OIMMOKUA B ONMPENSICHUH OA30BBIX MOHSTHIA, MCKAXKACT HX
CMBICJI; HE MOXKET MPaKTUYECKH MPUMEHATh TEOPETUYECKUE 3HAHUS.

Kputepuu onieHuBaHus OMOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — AaKKypaTHOCTb BBIMIOJIHEHUS, YHUTAEMOCTb TEKCTa, TI'PAMOTHOCTH
(TepMuHONIOTHYECKas M opdorpaduueckas), IOITHOE PACKPHITHE TEMbI KOHCTIEKTA.

«4» (xopolo) — TeMa KOHCIEKTa PacKpbITa, OJHAKO MaTepuai U3J0XKEeH HEA0CTaTOYHO
JIOTUYHO; aKKypaTHOCTh BBITIOJTHEHUS, YUTAEMOCTh KOHCIIEKTa, rPaMOTHOCTh
(TepMuHOIOTHYECKAs U opdorpaduueckasi).

«3» (yIOBJIETBOPUTEILHO) — MaTEpUal U3JI0KEH HEAOCTATOYHO JIOTMYHO, HEAKKYpaTHOE
BBITIOJIHEHHE, YATAEMOCTh KOHCIIEKTa, TPAMOTHOCTH (TEpMHUHOJIOTHYECKas U opdorpaduyeckas),
TeMa KOHCIIEKTa PAaCKphITa HE B MIOJTHON Mepe.

«2» (HEylOBJETBOPUTEIbHO) — MaTepual M3J0XKEH HEeJOTMYHO, JIOMYIICHBI
TEPMUHOJIOTHUECKUE U opdorpaduueckue OmMOKH, HEpa30OPUMBBIM MOYEpPK, TeMa KOHCIEKTa
HE pacKphbITa.

Kpurtepun oneHuBanus 3aaHNi NPaKTHYECKUX paldoT.

[TpakTrueckas paboTa OIIEHUBAETCS MAKCUMAIBHO OIEHKOU «5» (OTINYHO).

Kaxxnoe 3amanue oreHuBaeTCsl MAaKCUMAIBHO OLIEHKON «5» (OTIUYHO).

[To pe3ynpTaram olieHMBaHUA BCEX 3a/IaHUI OI[EHKA COOTBETCTBYET CPEIIHEM.

Kputepuu orieHMBaHMs pEIICHUN 3a/1a4.

«5» (OTIIMYHO) — COCTABJICH MPABUJIBHBIA AITOPUTM pPELICHUS 3aJadyd, B JIOTUYECKOM
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paccyXJIeHHH, B BHIOOPE HOPMAaTUBHBIX HCTOUHUKOB M PEIICHUU HET OUIMOOK, MOIY4eH BEPHBIH
OTBET, 33aJ]auya pellieHa PalliOHAIBHBIM CIIOCOOOM.

«4» (XOpOIIO) — COCTaBJICH NPABWIbHBIA aJTOPUTM pEIICHHs 3aJaud, B JIOTHYECKOM
pacCyXJAeHHUM M pEHIeHWH HEeT CYIIECTBEHHBIX OIIMOOK; TMPaBWIBHO CIElaH BBIOOD
HOPMATUBHBIX HUCTOYHHUKOB; CCTbhb OGBHCHGHI/IC peliCHUd, HO 3aJa4a pClicHa HEpalluOHAJIIbHBIM
CIocoO0M MIIM JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIyYeH BEPHbBIN OTBET.

«3» (YHOBIETBOPUTEIBHO) — 3aJaHHWE BBIMOJIHEHO, B JIOTUYECKOM PACCYXICHUHM HET
CYILIECTBEHHBIX OLIMOOK, HO JIOMYIIEHbI CYIIECTBEHHBbIE OIIMOKM B BHIOOpPE HOPMAaTHUBHBIX
HNCTOYHHUKOB, 3a/la4a pCIICHA HC MMOJITHOCTHIO UJIU B OGH.[GM BUC.

«2» (HeYIOBJIICTBOPUTEIIHLHO) — 3aJ1aya pelieHa HeMPaBUIIbHO.\

Kpurtepun oneHnBaHusi KOHTPOJIBHBIX PadoT.

KontponbHas paboTa OlieHUBaeTCsI MAKCUMAIIBHO OIIEHKON «5» (OTJIMYHO).

Kaxxnoe 3amanue oleHuBaeTCsl MAaKCUMAIBHO OLIEHKON «5» (OTIUYHO).

[To pe3ynpTaram olleHMBaHUS BCEX 3aJIaHUI OI[EHKA COOTBETCTBYET CPEIIHEM.

Onenka «5» (OTAMYHO) — 3a TIAYOOKOE W TOJHOE OBJIAJIEHHWE COACP)KaHHEM Y4eOHOTO
MarepHuaia, B KOTOpPOM OOydarommiics CBOOOJHO M YBEpEHHO OPHEHTHUPYETCS; 3a YMEHHE
MPAKTUYECKH MPUMEHATh TEOpPeTHUYECKUe 3HAHUS, BbBICKAa3blBaTh M OOOCHOBBIBATH CBOU
cyxaeHus. OueHka «5» (OTIIMYHO) IPeaIoiaracT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

Onenka «4» (XOpoIio) — ecid OOy4arolmUWCs TIOJHO OCBOWJI YYEOHBIM Matepual,
BJIaJIceT HAyYHO-TIOHSATUIHBIM anmapaToM, OpUEHTUPYETCs B U3yUYCHHOM MaTepHase, 0CO3HaHHO
MPUMEHSIET TEOPETUUYECKHe 3HAHUS Ha MPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJIep)KaHUE U
¢dopma oTBEeTa HMEIOT OT/JEIbHBIC HETOUHOCTH.

Onenka «3» (YIOBIETBOPUTEIBHO) — €ClId OOydYaromuiicss OOHapy>KUBAeT 3HAHUE U
NOHMMaHHE OCHOBHBIX TIOJIOKEHUH Y4eOHOro Marepuana, HO H3JIaraeT ero HemoJHo,
HEIOCJIEI0BATENbHO, JOMYCKAaeT HETOYHOCTH B MIPUMEHEHUN TEOPETUUECKUX 3HAHUN MPU OTBETE
Ha MPAaKTHKO-OPHEHTUPOBAHHBIE BOMPOCHI, HE YMEET J0Ka3aTelIbHO 000CHOBATh COOCTBEHHBIE
CYXKICHHUS.

Onenka «2» (HEYIOBIETBOPUTEIBHO) — €CIU OOYYalOIIUICS HMMEET pa3pO3HEHHBIE,
OeccucTeMHbIE 3HaHMS, JTOMYCKAeT OIMMOKU B OMpelNeleHUH 0a30BbIX MOHITHH, MCKaXKaeT MX
CMBICJT; HE MOXKET MPAKTUYECKU PUMEHSITh TEOPETUUECKUE 3HAHMS.
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