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1. IlepeuyeHb MJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JMCHUILIMHE,
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHUS NPOrPaMMbI

1.1. [uciurumHa «JluckpeTHass MaTeMaTHKa» OO0ECIeUYrnBaeT OBJIAJICHUE CICIYIOIIMMHU
KOMIIETEHIIUAMU:

Kon HaumenoBanue Kop srama ocBoenust HaumMmeHoBaHue 3Tana oCBOSHUS
KOMITCTEHIINT KOMITCTECHINN KOMITCTEHIINU KOMITETCHIINN
3HaeT OCHOBHBIE MaTeMaTHYeCKHe
CnocoOHOCTh MCHOJIB30BaTh I[MIKcOCI-2.1 METOABl  JUCKPETHOM  MaTeMAaTUKHU
METOJIbI UCKPETHON adbl
[Ke OC 1-2 I JWACKP (rpacen)
MaTeMaTuK{ Ul PELIeHUs Ymeer pemats MIPUKJIagHbIC
MIPUKJIAJHBIX 337124 [MKc OCI-2.2 SKOHOMHIYECKHUE 3a/1a4u c
HCTOJIb30BaHNEM IpadoB
1.2, B pesynbpTaTe 0CBOCHMSI TUCIMIUIMHBI Y CTYICHTOB JIOJDKHBI OBITH C(HOPMUPOBAHBI:
IMpodeccnonansusie aeiicteus | Kox sTama ocBoeHust PesynbraTel 00y4ueHus
KOMITETEHIINN
Be/ICHHE AHAITMTUYECKON Ha ypOBHE 3HaHMH:
paboTsI B obyacti MKcOCI1-2.1 3HaTh OCHOBHBIE MaTEMaTHYECKHE METOIbI AUCKPETHOH
SKOHOMHKH U (PMHAHCOB MaTeMaTHKH (Tpadsi)
Ha ypOBHE yMEHHIA:
[MKc OCI-2.2 OCYLIECTBJLATh  PAcu€Thl, CBA3AHHBIE C PELICHUEM
TPUKJIAIHBIX 337a4 Ha rpadax

2. O0beM M MeCTO IMCHUIIMHBI B cTPyKTYpe OII BO

O0BbeM THCHUILINHBI
5 3E, 66/49,5 ak. yaca Ha KOHTaKTHYI paboTy c mpenojaBarenem, 78/58,5 ak. vacoB Ha
CaMOCTOSITENIbHYIO PaboTy 00yJaroLInXCs
Mecro nucuuniaunbl B ctpykrype OII BO
— Bb1.B.02 «/luckpernas maremaruka» 1 xypc, 1 cemectp;
— JUCUUIUIMHA PEeaTU3yeTcsl MapalieIbHO N3YUYEHUIO JUCIUILINH!

MaTeMaTUYECKUH aHaIN3,

anreopa.
— JIMCLUIUIMHA MOXKET Pealn30BaThCsl YACTUYHO WM MOJHOCTBbIO C mpuMeHeHueM DO u/unu
HOT. YaeOHble MaTepHalibl AUCIUIUIMHBI Pa3MealoTces 1Mo agpecy Ims.ranepa.ru
— (opma npoMeKyTOUHOMN aTTeCTalluu — SK3aMEH.

3. CoaepixaHue M CTPYKTYPA AHCHMILIMHBI

O0beM AUCUUILIMHEL, aK. Yac./Jac. dopma
KonrakTHast paboTa TEKYILEro
Ne /i HaumenoBanue tem 00y4aromuxcs ¢ KOHTpONS
- (pa3zenos) Bcero IIpernogaBaTeieM CP YCIIEBAEMOCTH ,
10 BHJaM y4eOHbIX 3aHATHH** IIPOMEKYTOUHOU
JI | JIP | 113 | KCP aTTeCTalluu
Ounas ¢popma 00ydeHUS
Tewma 1 MHosxecTBa, OTHOLICHHUS 50 12 12 26 13; O; KP
GyHKINH
Tewma 2 OcHOBBI KOMOMHATOPUKH 46 10 10 26 A3; O; KP
Tewma 3 DneMeHTHI Teopuu rpados 46 10 10 26 A3; 0
2 KOHCYJIbTaIHs
[IpoMexyTOUHas aTTECTALHUS 36 9K3aMeH
Beero: | 180/135 | 32/24 32/24 78/58,5

[Mpumeuanue*: (GopMBI TEKYIIEro KOHTPOJIS YCIeBaeMOCTH: KOHTposbHas padora (KP), nomanaee 3ananue (/3), ompoc
(0).

[Ipumeuanue **: B paMKkax yka3aHHOH KOHTAKTHOW pabOTHI C OOYYAIOUIMMHUCS YICOHBIC 3aHSATHS MOTYT MPOBOJUTHCS C
ucnons3oBanueM JOT w/umm D0
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Coz[epmalme AUCIHHUITIMHbI

Tema 1. MHokecTBa, OTHOLIEHUSI, PYHKIIMHU

OnpeneneHue MHOXKECTBA, JJIEMEHTa MHOXKECTBA, IIOJMHOXKECTBA, CIOCOOBI  3aJaHus
MHOkecTBa. Omepanuu 0oO0beIWHEHUs, IEepeceueHusi, pa3sHOCTH, JomnonHeHus. CBoicTBa
omnepanuil Haj MHo)kecTBamu. IIpsimble mnpousBeneHus MHOecTB. OmpeneneHue NpsIMOro
npousBenenus. [Ipumepsl. Teopema 0 MOIIHOCTH MHOXECTBa, OOPA30BAHHOIO JIE€KAPTOBBIM
IIPOU3BEIEHUEM N MHOYKECTB.

OtHowenust U ¢ynkiuu. Ilonstue otnomenus. O6patHoe oTHomeHue. OOpa3 u mpoodpas
mHOXkecTBa A. OOnacte ompexneneHus W 00JacTh 3HAYEHUH OMHAapHOTO OTHOWIEHHS R.
Kommosumust otHomenuit. Omnpenenenue ¢yuknuu. Ilorstue oOpatHoW dyHKIMH. Twurbl
(GYHKIWH: CEOpPbEKTUBHAS, UHHCKTUBHAS, OMEeKTUBHASE. MaTpHIlbl OMHAPHBIX OTHOIICHUIA.
B3aumMHO OJHO3HAUHbIE COOTBETCTBUS M MOIIHOCTH MHOXECTB. TeopeMbl O MOIIHOCTH
MHO’KECTB, MEKy KOTOPBIMH CYILIECTBYET B3aUMHO OJIHO3HAYHOE COOTBETCTBHE, O KOJIMYECTBE
MOJIMHO>KECTB KOHEYHOTO0 MHOXeCTBa. [IoHATHE paBHOMOIIIHBIX MHOXECTB, CU€THBIX MHOXKECTB.
Teopema Kantopa. MHOkKECTBa MOIIHOCTH KOHTUHYYM, UX CBOWCTBA.

CrneuuanbpHble OWHApHBIE OTHOIICHUS, CBOWCTBA OWHAPHBIX OTHOLIEHWI: pPeQIeKCUBHOCTS,
AHTUPE(IIEKCUBHOCTh, CHMMETPUYHOCTh, AHTUCUMMETPHYHOCTh, TPAH3UTHBHOCTH. OTHOILIEHHE
SKBUBaJIEHTHOCTU. [loHATHE mpeamnopsaka Ha MHOXKECTBE A, YaCTUYHOTO IMOPSJIKA, TUHEHHOTO
nopsaka. Ilonstue HauOONBLIEr0 M HAUMEHBILETO 3JEMEHTAa YacTHUYHO YIOPSIOYEHHOTO
MHo>kecTBa. [lonHbli nopsaok. BrionHe ynopsaoueHHbIE MHOXKECTBA.

Tema 2. OcHOBbI KOMOMHATOPUKH.

OcHoBHbIE oOmpeleneHuss KOMOMHATOpHOro asanu3a. [lpaBuna cymMMbl M IPOU3BENEHUS.
[Ipumepsl pemenus 3agad. Kpyru Oiinepa. Tumnsl pacctaHoBOK. PazMelieHus ¢ mOBTOPEHUSIMU U
6e3 Hux. OCHOBHBIE MPU3HAKN PACCTAHOBKM THIA «pa3MELICHHs ¢ MOBTOPEHUIMMW». Teopema o
KOJINYECTBE TAaKMX paccTaHOBOK. OCHOBHbIE TNPHU3HAKU «pa3MelleHHs 0e3 MOBTOPEHUIl».
Teopema 0 mozacudere 4Mciia pacCTAHOBOK YKa3aHHOTO THMA. IIepecTaHOBKHM ¢ NOBTOPEHUSMH.
Teopema o mojcyere KOJIMYECTBA TAKUX NepecTaHOBOK. CoyeTaHus C MOBTOPEHUAMH U 0€3 HUX.
OcHOBHBIE TPU3HAKM COYETaHW Oe3 MOBTOpeHMil. Teopema O MOJCYETe KOJUYECTBA TaKUX
couetanuii. OCHOBHbIE TIPU3HAKM COYETAaHMM C MOBTOpeHUsAMHU. Teopema o0 moacuere
KOJIMYECTBA COYETaHUN ¢ MOBTOpeHUssMHU. OCHOBHbBIE CBOWCTBa coueTaHui. HeynopsgoueHHble
U YyHopsAOYeHHble pa30ueHuss MHoxkecTBa. buHom HplOTOHa M MOJIMHOMHUANbHAs TeopeMa.
MeTon BKIIOYEHUH W HCKIIOYEHHH W €ro MNpUMEHEHHs. PeKyppeHTHbIE COOTHOLIEHUS.
Bo3BparHble TOCIIE10BATEIBLHOCTH.

Tema 3. DaeMeHTHI TeOpum rpagos.

OcHoBHbI€ ompeneseHus, Tumel rpagos. Onpenenenue rpada, BepIIUHbI, pedpa (Iyru, NeTin),
OTHOILIEHHE MHIUJCHTHOCTH, CTETeHb BepIinHbl. OCHOBHBIE THIBI rpadoB (oprpad, Heoprpad,
yHUrpad, MyiabTUrpad, moiaHslii rpad). Mapmpytsl, nenu, nukisl. CssizHOCTb. ['pad Tuma
«epeBo», ocToB, pas3pe3. CmocoObl 3amaHus rpadoB. Marpuua HMHUMACHTHOCTH JUIs
OpUEHTUPOBAHHOTO M HEOpUEHTHUpoBaHHOro Tpada. buHapHble omepauuu Hajg rpadamu.
Omnepanu 00bETUHEHUS, COCIMHEHMs, IEePEeceUeHus, JIeKapToBa IPOU3BEJCHUS TIpadoB.
Onepaunn xomnozunuu. I[lpumepsl. Metpuueckue xapaktepuctuku rpacda. [lmaHapHoCTb,
romeoMop¢usm rpados. Teopema [lonrpsruna-Kyparosckoro. YnopsaoueHue Iyr ¥ BEpIIUH
oprpacda. BrisgBieHue MapipyToB ¢ 3aJJaHHBIM KoJimuecTBOM pedep. Haxoxaenune kparuailmmx
nyteld. Anroput™ JledKcTpbl. AITOpUTM HaX0KJI€HUS MaKCUMaJIbHOTO ITyTH.



4. Marepuajbl TeKylIero KOHTPOJIsl yCIeBaeMOCTH 00y4aromuxcs u (GoHI OleHOUYHBIX
CpPeACTB MPOMEKYTOYHOM aTTeCTAMU MO AUCHUNINHE
41. ®opMbl W MeTOAbI TeKYHIero KOHTPOJISA YCIeBAaeMOCTH, OOy4Yalommuxcsi H
NMPOMEKYTOYHOM aTTecTAllUN
4.1.1. B xome peanusauuu aucuumiauabl  B1.B.02 «/luckperHass mMareMaTHKay
HCIOJb3YIOTCS CJIeIYIOIHMe METO/IbI TeKYIIero KOHTPOJIs yCIeBaeMOCTH 00Y4aKIIHUXCH:

Tema (pa3nen) MeTo/1bl TEKYIIEr0 KOHTPOJISl YCIEBAEMOCTH
Tema 1 Jomamrawme 3aganus 1-5. KontponbsHas pabora 1.
Tewma 2 Jlomamame 3aganus 6-9. KorrponsHas padora 2
Tema 3 Jomamuue 3aganus 10-14.

4.1.2. Jx3aMeH NPOBOAUTCS ¢ IPUMEHEHUEM CJIeAYIONIUX METOI0B (CPEACTB): B YCTHOM
dbopMe B Buje OTBETa Ha BOIIPOCHI OMIIeTa, BKIIOYAIOIIETO B ce0s IBa TEOPETUUECKUX BOIIPOCa U
OJIHY 3a/1auy.

4.2. MaTtepuaJjibl TeKyIIero KOHTPOJIsI YCIIeBAeMOCTH 00y4YaloIMX .
Tunosble OLleHOYHBbIE MaTepUAJbI 10 Teme 1
Jomamnee 3ananue 1. — Crnoco0sl 3ajaHust MHOXeCTB. Ornepalnuy HaJl MHOXKECTBAMU.
1. 3apmarte mopokaarouiei npoueaypoil MHOXKECTBO IENbIX MOJOKUTEIbHBIX YHCEl,
SIBJISIFOITUXCS CTETICHBIO JIBOMKH.
2. Jaue muHOxkectBa: A={0,1,2,3.4,5,6}, B={3,4,5,6,7,8}, C={-2,-1,0,1,2,3,4}, 1={2,3,4}.
3a1aTh CIMCKOM MHOXECTBA:
a) AUBUCU[; 6) ANBNCN;
B) (AUB)N(CuU); r) (A\B)U(B\A).
3. ITlpowmmocTpupyiiTe ¢ TIOMOIIBIO JauarpamMMm  Diinepa-BeHHa  cripaBeIIMBOCTH
CJIEIYIOIINUX COOTHOIICHUIA:
a) AN(BNC)=(ANB)NC;
6) AUBNC)=(AUB)N(AUC).
4. Jloxasats, uto {{0,1}{0,2}} # {0,1,2}.
5. JlokazaTh TOXAECTBa, HCIONb3ysd TOJBKO OIpPENEICHHUs] paBEeHCTBA MHOXECTB U
onepauuii HaJi MHO)KECTBAMM:
a) MN(AUB)=(MNA)U(MNB);
6) AUB=ANB;
B) (A\B)NC=(ANC)\(BNC);
) (A\B)\C=A\(BUC);

n) AU(B\C)=(AUB)\(C\A).

Jomamnee 3ananue 2. — Jloka3aTeabCTBO TOKIECTB. JJeKapTOBO MPOU3BEACHNE MHOKECTB.
Ocumnosa B. A. OcHOBBI AUCKPETHOI MaTeMaTuku : YuyeOHoe nocodue : pex. YMO - M. :
®opym : UTHOPA-M, 2006
I'n. 1 (o 1.1), 3agaunm 4 (a,0,8,r,1), 7 (2,0,B), 8, 9, 11 (a,0,B,r).

Jomamrnee 3ananue 3. — OTHOIIEHUS, 0TOOpakeHUsI (PYHKLIUU.

1. Ilycts A={2, 3,4,5,6,7, 8}.
a) 3agath criuckoM ouHapHoe oTHotieHue P={ (X, y): X,y € A, X nenut Yy u X<3};
0) ykazaTh 00JaCTh OompeieTIeHUsI U 00J1aCTh 3HAYEHHUI 3TOTO OTHOIIEHUS;
B) HaiiTu 00pa3 MHOXecTBa M={2,3};
T) HaliTu pooOpa3 MHOkecTBa C={3,4}.
2. SIBISIOTCS M CIIETYIOIINE OTHOIICHUS () YHKIIMSIMHU:
a) {(1,2);(2,3); 3, 2)};
0) {(1, 2); (1,3);(2, 3)}.



3. Sensercs nmu otHomenue {(1, a); (1, b);(2, a)}, ompeneneHHoe Ha IEKAPTOBOM
npowusBeeHuU MHOXecTB A={1, 2} u B={a, b}, bynkuueii ?

4. EcTb 1M cpenu yKa3aHHBIX OTOOPaXEHUH CIOPBEKTHBHBIE:
a) X — MHOXECTBO KPYroB, Y — MHOKECTBO JIEHCTBUTEIBHBIX YHCEN, KAKIOMY KPYTy
COIOCTABJISIETCS €TO TUIOIIAb;
6) X — MHOXECTBO KpYyroB, Y — MHOXECTBO IMOJIO)KUTEIbHBIX IEHCTBUTEIbHBIX
YHcell, KaXI0MY KPYTy COMOCTaBIISIETCS €r0 IIIOIIAb.

5. Ssnsercs au otHowrenue {(a, 1), (b, 2).(c, 2)}, onpenenennoe Ha AxB,
rne A= {a, b, c}, B={l1, 2, 3}, dynxuueii ? Ecau aa, TO ABJISETCA JIK OHA
CIOPBEKTUBHOM, NHBEKTUBHOM?

6. SAsmsercs nu otHomenune {(1,4); (2, 3); {(3,2); {(4,1)}, 3amanHOE Ha JEKAPTOBOM
KkBazipate MHOXKecTBa A = {1,2,3,4}, OUEKTHBHBIM OTOOpaKCHHUEM ?

7. Ilyctb A u B — KOHEYHBIE MHOXECTBA, COCTOSAIIME K3 M U N DBIEMEHTOB
COOTBETCTBEHHO.
CKOJIBKO CyIIeCTBYeT OMHAPHBIX OTHOIICHUHN MEXY JIEeMEHTaMU MHOXKeCTB A u B?
Ckonbko umeercst pyHkiuii u3 A B B ?

Jomaninee 3ananue 4. — bBuHapHbBIe OTHOIICHHS.
1. Haiitu oOnactb omnpeneneHus, 00JacTh 3HAYEHU OWHApHOro OTHOUIeHHs P.

SABnsercss mu otHomeHUEe P peduieKCHBHBIM, aHTHPE(DICKCUBHBIM, CHMMETPUYHBIM,
AHTUCUMMETPUYIHBIM, TPAH3UTUBHBIM:
a)P={(X,y):xyER, x? + y?=1}; 6)P={(X,¥): X,y € Z, x — y ueTHOE};
2. Haittu D, , R, , P-P,P-P~1, P71+ P st oTHOWICHMIA:
a) P ={(X, ¥): X,y — HaTypajbHbIC YUCIIa U X JACITHUT Y);
0) P = {(X, y): X,y — nelicTBuTenbHbIe uncaa u 2X > 3y}.
3. 3anmanbl ABa OMHApPHBIX OTHOWIEHUS P11 Py:
P1EN?, P; ={(a,b): b=a2+2},
P,SN2?, P,={(a,b): b=2a+5}.
Hatitu xoMno3uuu:
P1-P3; Py - Py; Pi- Py Po- P
4. BBISICHUTb, KaKUE U3 CIEAYIONUX YTBEPIKICHHIA BEPHBI:
a) BCSIKOe OWHAapHOE OTHOIICHHE Ha MHOXECTBE JMOO CHMMETPUYHO, JHOO
AHTUCUMMETPUYHO;
0) HUKaKoe OMHAPHOE OTHOIIEHHE HE MOXET OBITh OJJHOBPEMEHHO CUMMETPHYHBIM U
AHTHCUMMETPHUYHBIM;
B) JUIsl 10600 OMHAPHOTO OTHOIIEHHs P oTHOmEeHne P- P~1 cummeTpuuHO;
r) ;s ;mo6oro 6uHapHOro otHomenus P otomenue P- P~ pedexcusHo.

Homamnraee 3aganue 5. — buHapHbie OTHOIICHHS (TPOJIODKCHHE).

1. TIycrs A={a,b,c}, B={1,2,3,4}, P,SAXB,
P,SB” P={(2,2),(2,3),(a,4),(63),(c. D (cH)};
P,={(1,1),(2,2),(2,3),(3,4),(1,4),(2,4),(4,2)}.
Haiitu Matpuiy otaonrenus (P;-P,) ™.

2. IlpoBeputh, KakMMH CBOWCTBaAMH 00JIaJacT OTHOIICHHE PCA?, A={1,2,3,4},ecnu
P={(1,1),(1,2),(1,4),(2,2),(2,4),(3,3),(3.4).,(4.4)}.



3. Ilycrs A={1,2,3,4}.

a) 3amaiite ciimckoM OuHapHoe oTHomeHne P={(x,y):x,yEA, x<y};

0) ykaxkute 00JacTh ONpeeieHus U 00acTh 3HAUEHUH 3TOr0 OTHOIICHUS;
B) COCTaBbTE MATPHUILY STOIO OTHOILEHHSI;

I) IPOBEPHTE CBOMCTBA OTHOIICHHMS, UCIIOIb3YS ONPEIEIECH S CBOMCTB.

Hansl muoxkectBa A={ab,c}, B={1,2,3,4} u Ounapubie oTHomeHus P;SAxB,
P,CB?. TpeGyercs:

1) Haiit matpuny orHouieHus (P -Pz)'l;

2) IPOBEPHUTH C IOMOIILIO MAaTpHIlbl ||P, || sBisiercs mu otHomIEHHE P?
petIiekCHBHBIM, aHTHPE()ICKCUBHBIM, CHMMETPUYHBIM, aHTHCHMMETPHIHBIM,
TPaH3UTHBHBIM:

a) Pi={(a,1),(b,2).(b,3).(c.1).(c.3).(c.A)},
P2={(1,1),(1,2),(1,3).(2,2),(2,3).(3,3),(3.4),(4,1).(4,4).

6) P1={(a,2),(a,4).(a,3).(c,1).(c.2).(c.3)},
P2={(1,1),(1,4),(2,3),(3.3),(4.1),(4,3),(4.4)}.

[TocTpouTh OMHAPHOE OTHOIICHHUE!

a) peaexcuBHOE, CHMMETPUYHOE, HETPAH3UTHBHOE,

0) pedrekcuBHOE, HECHMMETPUYHOE, TPAH3UTUBHOEC;

B) Hepe(IEKCUBHOE, aHTUCUMMETPUYHOE, TPAH3UTHUBHOE.

Ha MHOeCTBE MPSIMBIX HA INIOCKOCTH PAaCCMaTPUBAIOTCSI OTHOIICHUS:

a) napajIeNIbHOCTHU MPSAMBIX;

0) NepneHIUKYAIPHOCTH TPSMBIX.

Onpenenuts, OyAyT JM 3T OTHOLICHHUS OTHOIIEHUSMM SKBHUBAJEHTHOCTH Ha 3TOM
MHOYECTBE.

Konrtponbnas padora Nel mo teme 1: MHoecTBa, OTHOLIEHUS], (GYHKIINU.
Temartuka pabOTHI:

1.
2.

Jloka3zaTb TOXKIAECTBO, UCIOIB3Ys TOJIBKO ONPENECIICHH Ollepaluii HaJ MHOKECTBAMM.
Jnis yka3aHHOTO OMHAPHOTO OTHOILIEHUS HATH 00J1aCTh ONpEeeCHHsI, MHOKECTBO
3Ha4eHUil. [IpoBepUTL CBOMCTBA OTHOLLIEHHUS, UCXOs TOIBKO U3 OIPEIEICHUS CBONCTB.
Haxoxaenune MaTpuil Juisl yKa3aHHbIX OMHApHBIX OTHOIIEHUH. JlelicTBUS Hax
MaTpuiaMu. [IpoBepka cBOWCTB OMHAPHBIX OTHOIIEHUH MO UX MAaTPHUIIAM.

Jlist 3a1aHHBIX OMHAPHBIX OTHOILIEHUH HAMTH yKa3aHHbIE KOMITIO3ULIMU 3TUX OTHOILIEHUH.

[IpumepHsIif BapuaHT padboThl Nel.

1) A\(BUC)=(A\B)N(A\C).

2.) PSZ?, P={(X,y): X+Yy KparHo 3}
3.) Hansr muoxxectBa A={a,b,c}, B={1,2,3,4} u bunapusic oTHOIIEeHUs P SAXB,

P,SB*. TpeGyercs:

a) HaiiTu MaTpuily oTHoueHus (P, -Pz)'l;
0) mpoBepuTh ¢ momomplo Marpuiel ||P,|| sBusercs s oTHOmeHHWE P2

pe(l)J'IeKCI/IBHI)IM, aHTI/Ipe(l)J'IeKCI/IBHBIM, CUMMCTPUYHEBIM, AHTUCUMMCETPHUYHBIM,
TPAH3UTHUBHBIM.

P1={(a,1),(a,2),(b,3),(c,2),(c.3).(c.4) };
P2={(1,1),(2,1),(2,2),(2,3).(2.4),(3,3),(4.4)}.



4.) 3anansl 1Ba OMHApHBIX OTHOEHUS P1 1 Po:
P1EN2?, P1 ={(a,b): b=a?+2};
P2SN?, P, ={(a,b): b=2a+5}.
Haiitn xomno3umuu.
P1-P2; P2 P1; P1-P1; P2 Po.

TunoBble OLIEHOYHbIE MATEPHUAJIBI 110 TeMe 2
Jomainee 3ananue 6. — KoMOnHaTOpHBIE CXEMBI.

1. B xonkypce mo 5 HomMuHanusM y4acTBYIOT 10 xkuHOMUIEMOB. CKOJIBKO CYIIECTBYET
BapUaHTOB pAacHpeesieHUs IPU30B, €CIU 10 KaKAOW HOMHUHAIMM YCTaHOBJICHBI
a) pa3JIMYHbIE PH3bI; 0) OTMHAKOBBIC MPU3HI.

2. U3 madp 0,1,2,3,4,5,6,7,8,9 cOCTaBIAIOTCS BCEBO3MOXHBIC MSATU3HAYHBIC YHCTIA, HE
colepkaniie OAMHaKoBBIX IUbp. OnpenenuTh KOJIWYECTBO 4YHCEN, B KOTOPBIX HET
OJTHOBpeMEHHO u¢p 2,4 u 5.

3. CkoabKuMHU crioco0aMy MOKHO TNEPECTaBUTh OYKBBI CIIOBa «3[aHUE», YTOOBI TJIaCHbBIC
UK B a1(aBUTHOM TOpsiaKe?

4. U3 10 TeHHUCUCTOK U 6 TEHHHCHUCTOB COCTaBIstOTCA 4 cMeriaHHble napbl. CKOIbKUMU
Croco06amMu 3TO MOKHO C/IEIaTh?

5. I'pymmna, coctosmias u3 27 4enoBeK, MUIIET KOHTPOJIbHYIO paboTy M3 TpeX BapHaHTOB
(xax1pIii BapuanT — 1o 9 yenosek). CKOJBKUMHU CIOCOOaMU MOXHO BbIOpaTh 5 4elloBEK
U3 TPYMIBI TaK, YTOOBI CpeN HUX OKA3aJIMCh MUCABIINE BCE TPU BapuaHTa?

6. CKOJBKO pa3IMYHBIX AenuTenel umeer uncio: a) 2310; 6) 20487

JHomamrnee 3ananue 7 — KomObunaropuele cxembl. bunom HproTOHA 1 MOIMHOMUATBHAS
dbopmymna.

1. B xoHAuTepcKoi mpoaaBajgoch YeThipe BUAA MUPOKHBIX. CKOIBKUMH CIOCO0aMU MOYKHO
KYIUTb 7 TUPOKHBIX?

2. CKOJBKUMU CIIOcO0aMU MOXHO BBIOpaTh 12 denoBek w3 18, eciii JaHHBIC 5 4eOBEK HE
MOTYT OBbITh BEIOpaHbI BMecTe?

3. U3 OykB cllOBa «CTaTUCTHKA» IyTEM UX CIIy4ailHOW IepecTaHOBKH (HOpMHUpPYETCsS HOBOE
«c110B0». CKOJIBKO CYILIECTBYET «CJIOBY», B KOTOPBIX COTJIACHBIE UAYT NOAPSAL?

4. KakoB HamOonpmmii kodpdunueHt paznoxenus (a+b)™, ecnm cymma  Bcex
koa(ddurmentor pasHa 4096 ?

5. CKOJIbKO PallMOHAIbHBIX YICHOB COAEPIKUTCA B pasnoxenun (1/6 + 1/2)100 2

6. Haiitn ko>pdurment npu x*y® B pasnoxennu (1+x+y)2°,

7. Haiitu ko> dunuent npu x*7 B pasnoxennn (2+x* +x7 )15,

Jomarmaee 3amadaue 8 — MeTod BKIIOUCHUN U UCKIIOUCHUM.

1. HaiiTi 9ucio 1menbix MoJOKUTEIbHBIX YKcel, He mpeBocxoAsaumx 1000 u He aensmmxcs
HU Ha 0/1HO U3 uucen 6,10,157 nensiuxcs TOJBKO HA OJAHO U3 HUX? JENSAIMXCS TOIBKO
Ha aBa U3 HuX”?

2. B nmaboparopuu pabotaroT 13 dyenoBek, MpuUeM Ka)Iblil U3 HUX 3HAET XOTS Obl OJUH
WHOCTPAHHBINA S3bIK. 10 YeNOBEK 3HAIOT AHTJIMUCKUHN, 7 — HEMEIKHHA, 6- (paHIly3CKUM.
[TaTepo 3HAIOT aHTIMICKUI 1 HEMELIKH, YeTBEPO — aHTIIMICKUI U (paHIly3CKHiA, TPOE —
HeMelkuid u ¢paniy3ckuil. HaliTu: a) ckoilbkO uenoBEeK 3HAIOT Bce TpPU SA3bIKa?
0) CKOJIBKO 3HAIOT POBHO 2 s13bIKAa? B) CKOJIBKO 3HAIOT TOJBKO aHTJIMACKHUH S3BIK?

3. B xmacce 35 yuenukoB. M3 Hux 20 mocemarT MaTeMaTHUeCKUHl Kpyxkok, 11 —
¢usmdeckuit, 10 — He MOCEMAOT HU OJWH W3 ITHX KPYXKKOB. CKOJIBKO YUYEHHKOB
MOCEIIAIOT U MaTeMaTu4ecKuid u uznueckuii kpyxok? CKOJIBKO YYEHHKOB IMOCEIAIOT
TOJIBKO MaTEMATHYECKUMN KPYKOK?

4. UYerplpe 4emoBEKa CHAIOT CBOM MLUIANBI B rapaepod. B mpeamnonoskeHuu, 4TO ILISTIBI

BO3BPAIIAIOTCS HAYTaJ, HAMTH YUCIIO CITydaeB, KOTJa a) HUKTO M3 HUX HE IMOJYYUT CBOH
HUISTIBL; 0) CBOM IUISIIBI MTOJIyYaT B TOYHOCTH K yesioBek (k = 1,2,3).

Homainee 3ananue 9. — PeKyppeHTHbIC YpaBHEHUS.



Pemmnts HEOAHOPOJHBIE PEKYPPEHTHBIE YPABHEHUS

1) an+2=-an+1+2an+6n-10, ao=1, a1=-6 2) an+2=-2an+1+8ant+27-5", ap=0, a1=-9
3) an+2=3an+1-2an+(-1)", ao=1, a1=2 4) ans2=-4an+1-4an+n-3n+1, ap=1, a1=-1
5) an+o=-an+1t+2antn, ao=1, a1=-2.

Kontpoinbnas padora No2 o teme 2: OCHOBBI KOMOMHATOPUKH.
TemaTtuka paboTHI:
3aganusd 1-2: 3agaun Ha pa3aIUYHbIC TUIIBI PACCTAHOBOK.
3ananue 3: 3amaga Ha OmHOM HblOTOHA.
3amanue 4: 3agadya Ha METOJ BKIIFOUEHHUHN U MCKIIFOUCHUH.
3ananue 5: PemmnTh HEOAHOPOJHOE JIMHEWHOE PEKYPPEHTHOE YPaBHEHHUE.
[IpumepHBIif BApUaHT KOHTPOJIBHOU paboThI Ne2.

1. U3 uudp 1,2,3,4,5,6,7,8,9 cocTaBisioTCS BCEBO3MOXKHBIC MICCTU3HAYHBIC YHUCIA, HE

coliepskaniie oJuHaKoBBIX HU(pp. CKOIbKO cpeau HUX OyaeT TakuX, B KOTOPBIX €CTh
onHOBpeMeHHO Lupser 1,2,3, mpudeM 3TU HUQPPHI CTOSIT B MOPSAKE BO3PACTAHHS U HE

00s13aTeIbHO PsIOM?

2. OpuH 4elnoBeK MMeEET MIECTh JPYy3ei U B TEUECHHE ABAJLATH JHEW mpuriamaer K cebe B

TOCTH TPOHUX U3 HHUX, TaK qTOOBI KOMIIAHUS HHU pasy HC IIOBTOpUJIACH. CKOJIBEKHMU

croco0amMu OH MOKET ATO CHENIATh?

3. Cymma TpeThero OT Hayajia M TPEThEro OT KOHIA OMHOMHAIBHBIX KOI(PPUIMCHTOB

paznoxenns (V2 + §/§)” paBHa 182. CKOJIBKO palMOHAIBHBIX YJICHOB COJEPKHUTCS B

3TOM pa3JIOKEHUU?

4. Cxonpko nensix yucen ot 100 (BxirounTtensbHo) 10 1000 (BKIFOUUTEIBHO)
a) He JIeTSATCS HU Ha OJHO U3 uncen 6, 10 u 15 ?
0) ensTcs pOBHO HA OJHO W3 HUX ?
B) JIeTISITCSl pOBHA HA JIBA U3 HUX ?

5. PemuTh HEOTHOPOIHOE JIMHEHHOE PEKYPPEHTHOE YpaBHEHUE:!
an+2-3an+1t2an=2N; 0=2, a1=1

Tunosble oLleHOYHBbIE MaTepUAaJIbI 0 Teme 3
Homamnee 3ananue 10. — I'padsl. OCHOBHBIE MOHATHS.
1. Omnpenenuts KOIU4ECTBO pedep B MOJHOM rpade ¢ N BepLUIMHAMH.

2. JleBSITh MAaXMaTHCTOB TPOBOJSAT TYPHHUP B OIWH KPYyr (KaXIbId W3 YYaCTHUKOB

JOJKEH ChITpaTh ¢ OCTAIbHBIMU MO OJHOMY pa3y). [loka3are, 4To B M000 MOMEHT
HalyTCs 1Ba IAXMAaTUCTA, CHITPABIINE OJMHAKOBOE YMCIIO TApTUH.

JleBsATh YelOBEK NPOBOMAAT INAaXMAaTHBIA TypHUP B OoAWH Kpyr. K HexoTopomy
MOMEHTY BBISICHUJIOCH, YTO JIBO€ CHITPAIM OJMHAKOBO YMCJIO maptuil. JlokasaTh, 4TO
TOT/1a JTMOO OJIMH YYAaCTHHK eIlle He ChITpaJl HU OJHOM IMapThu, JTMOO OJMH CHITPAT BCE
MapTHH.

U3 nynkra A B nyHKT B Bblexanu nsTh MallMH OJHOM MapKH, pa3HOro LiBeTa: Oenas,
YyepHasi, KpacHas, CHHsIS, 3eJeHas. UepHas eneT BIepeau CHHEH, 3elieHasl BIIepeIu
Oernoii, HO MoO3au CUHEH, KpacHas Briepenu 4epHoil. Kakas mammHa efeT nmepBoil u
Kakas 1ocyieHen?

Jano muOecTBO A = {2, 4, 16, 22}. Ha 3TOM MHOECTBE 3aJJaHbl OTHOIICHHUS

a) P={(X, y): X sBisercs nenureiem Y},

6) P ={(X, y): Xx+y nenurcs Ha 6}.

10



[TocTpouTh OpHEeHTHPOBAHHBIE TPadbl ITUX OTHOIICHUMH.

6. 3amansl nBa rpada Gy u Gy:

az

aq as

Gy

a

Gy

N300pa3uth reomMeTpuuecku: a) ux o0beIUHEHNE; 0) UX NIEPECCUCHHUE.

Homamrnee 3aganue 11. — Marpuunoe 3aganue rpados.

1. Mau rpad
%

X

CocraBbTe AJI1 HETO MaTpuly CMCXKHOCTHU BEPIIHWH U MAaTPpUIy HHIIUICHTHOCTH.

2. JlaH OpUEHTHPOBaHHBIN rpad

%

Xy

K

X

CocraBbTe AJIL HETO MaTpunly CMCXKHOCTHU BEPIIHUH U MATPpUIy HUHIIUJICHTHOCTH.

3. Matpuna cMeXHOCTH BEpIINH rpad)a IMeeT BHT

P:

[Toctpoiite rpad.

4. Jlana maTpuIila MHIIMICHTHOCTH Tpada:

[Toctpoiite rpad 1 HallAUTE MAaTPUILy CMEKHOCTH BEPILIHH.

1

S N

—t O

0

1

1
0
1

0

1
1
0
1

—_——O O

0
1
1
1

X3

—_—O O

»@

X

5. Jlnsa rpada u3 mpumepa 1 ompeneauTs KOJIMYECTBO MapIIPyTOB JUTMHOW TpH pedpa u3

BCPIIMHBI X1 B OCTAJIbHBIC BEPIIHHEI.

Homamrnaee 3aganue 12. — MeTrpudeckre XapakTepUCTHKU TpadoB.
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1. HaiiTu 5KCLIEHTPUCHUTETHI BEPILIUH, PaAuyC U quamMeTp rpada, eHTpalbHbIE BEPIIUHbI
Y AaMeTpalibHbIe 1enu rpada:

a)

2. TloctpouTts rpad, EeHTp KOTOPOTO
a) COCTOUT POBHO U3 OJTHOW BEPIIHHBI,

0) COCTOUT M3 ABYX BEpIUINH;

0)

B) coBIIagacT ¢ MHOKCCTBOM BCCX BCPIIIMH.

Jowmamrnee 3ananue 13. - OTpickaHue KpaT4aliux myTeii B rpade.

1o 3amaHHOM MaTpuIe BECOB OPUEHTUPOBAHHOTO rpada HalWTH 1o aaroputMy Jleikerpsl
BEJIMYMHY MUHUMAJIBHOTO IIyTH U CaM IyTh OT BEPILUHBI X; /10 BEPILIUHBI X!

a)

X1
X2
X3
X4
X5
X6

0)

X1

8 8 888

X2
11

X3
(00]

10

8 8 8|

X4
14
(00]
o0

8 8

(0]
(0]

X5
15
(00]
(0e]

9

X6

8

°)

Homamnee 3ananue 14. — OTbIcKaHHEe MaKCUMAaJIbHBIX MyTel B rpade.
Jnisa rpacdoB u3 qoManiHero 3aAanus 13 HallTH BEIMYMHY MaKCUMaIbHOIO ITyTH U caM

IIYTHb OT BEPIIHHBI X1 10 BECPHIUHEI Xg.

4.3. OneHo4HbIe CPeACTBA ISl IPOMEKYTOYHON aTTecTallu.

4.3.1. IlepedyeHb KOMIIETEHIMH ¢ YKa3aHHEM 3TanoB UX ()OPMHUPOBAHUS B IpoLecce
ocBOeHUs 00pa3oBaTesibHOI mporpamMmmbl. [loka3zaTenn U KpUTEpHUH OLEHUBAHUS
KOMITETEHIHI ¢ y4eTOM 3Tana ux (popMHUPOBaAHUSHA
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Kon HanmenoBanue Kon arana ocBoenus HaumenoBanue sTama ocBoeHuUs
KOMITICTEHIINT KOMITCTEHIMN KOMITCTEHIINU KOMITCTEHIINH
3HaeT OCHOBHBIE MAaTEMaTHYECKHE
CriocoOHOCTE HCIIONB30BAThH I[IKcOCI-2.1 METOABl  AWCKPETHOW  MaTeMaTHUKU
Ke OC 1-2 METOJIbI TCKPETHOM (rpadsr)
MaTeMaTUKH Uil PELICHUS Ymeer pematsb NIPUKJIagHbIC
MIPUKITAHBIX 33734 I[MKcOCI1-2.2 SKOHOMHUECKHUE 3aa4u c
UCIIOJIb30BaHKNEM rpadoB
Oran ocBOEHU [Tokazarens Kpurepuii onieHrBaHus
KOMITETEHIINN OLICHUBAHMS
[IKec OC T —2.1 3HaeT OCHOBHBIE MaTeMarThueckue Meronsl | Ykaszan B PIIJ[ B mnpenenax OCHOBHOM
JMCKPETHOM MateMaTukH (rpadbr) JIUTEPaTyphI
Ke OCT— 2.2 VMeeT pewath MpUKIafHble 3KOHOMuUYeckue | YKasan B PIIJ[ B npemenax oCHOBHOM
3aJ1a4M C UCTIOJIL30BaHUEM IpadoB JIUTEPaTypHI

4.3.2 TunosBble OLlEHOYHBbIE CPE/ICTBA

LCoNoOARWDNE

Tl e e e SE S T
ouhkhwdEO

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Bomnpocs! 1 OArOTOBKH K 9K3aMEHY.
MhmuosxectBa. OcHOBHbIE NOHATUSA. CrIOCOOBI 3a1aHUS.
Omnepanuu HajJ MHOKECTBAMHU.
3aKoHbI alre0pbl MHOKECTB.
JexapToBo npoussBeaeHue MHOKeECTB. Ero cBolicraa.

[Tonsitue 6uHapHoro otHomeHus. O6parHoe otHomeHue. O6pa3 ¥ mMpoodpa3 MHOKECTBA.

Onepauny HaJ OMHAPHBIMU OTHOLLEHUSMHU.

[Tonstue pynkuuu. Tunbsr GyHKIIH.

Marpura 6uHapHOro oTHOIIeHUs. CBOWMCTBA MAaTpHUIl OMHAPHBIX OTHOLICHUH.
CaolicTBa OMHAPHBIX OTHOILLICHUH.

Omnpenenenne cBOMCTB OMHAPHOIO OTHOIIEHHUS 10 €r0 MaTpPHUIIE.

OTHoOlIEHNE SKBUBAJIEHTHOCTH.

OTHOMIEHUS TTOPSJIKA.

OKBUBaJICHTHbIE MHOXKECTBA. [IOHITHE MOIIHOCTH MHOKECTBA.

Mo1HOCTb JIeKapTOBa MPOU3BEAECHUS MHOXKECTB.

Cuernble MHOKecTBa. X cBoiicTBa.

TeopeMa O MOIIHOCTH MHOXECTBA, IIOJYYAIOMICTIoCa U3 OECKOHEYHOTO MHOKECTBa

yAaJICHHEM KOHEYHOT'O UJIM CYETHOTO MOJMHOKECTBA.
Hecuernocts MHOXECTBa TOuek oTpe3kom [0,1]. Teopema Kanrtopa.
MHokecTBa MOIITHOCTH KOHTUHYYM. X cBOMCTBA.

TeopeMa 0 MOIIIHOCTH MHOYKECTBA BCEX MOJIMHOXKECTB HEMYCTOIO MHOXKECTBA.
[Tpenmet xkomOuHaTopuku. [IpaBuiia CyMMBI ¥ IPOU3BEACHHUSL.

Pa3menienus 6e3 moBTOpeHUM U ¢ MOBTOPEHUSIMHU.

[TepectaHoBKM 06€3 TOBTOPEHUI U C IOBTOPEHUSMHU.

Coueranus 63 MOBTOPEHUI U C TIOBTOPEHUSIMU.

Pazbuenne MHOXKECTBA HA TPYIIIIHL.

bunom HproTona n monmuHoMuanbpHas opmysia.

Omnpenenenue 9rcia 3IEMEHTOB B 00beTUHEHUHN HECKOIBKUX MHOKECTB.
Ornpenenenne yncia 3JIEMEHTOB, He 00J1aJaloNuX HU OJTHAM U3 CBOMCTB.

OHpCIleJ'IeHI/IC qucia 5JI€MCHTOB, 06J1az[arom1/1x OIPCACIICHHBIM Ha60pOM CBOMCTB.

JIuHeliHbIE OTHOPOHBIE PEKYPPEHTHBIEC YPABHEHMUS.

JIuHeliHbIE HEOTHOPOHBIE PEKYPPEHTHBIEC YPABHEHUS.

I'padpl. OcHOBHBIE OHSTHSI U ONPEEIICHUSI.

MapuipyTsl, 1IeTH, UK B Tpade.

Marpuna cMeKHOCTH BEPIIMH U MaTpULla CMEXKHOCTH AyT rpada.
Marpuiia “HIUISHIMNA 17151 Tpada.




35. Marpuria CBI3HOCTH U IOCTHXKHMOCTH IS Tpada.

36. Ortpickanue B rpad)e MapIIpyTOB € 33JaHHBIM KOJIMYECTBOM pedep (ayr).
37. Merpudeckue XapakTepUCTHKU rpada.

38. YmopspodeHne BepIIMH OpUEHTUPOBAHHOTO rpada.

39. Ortbickanme KpaTyalmux myred B rpade. Anroputm J[edkcTphl.

3ama4u U1 MOATOTOBKY K K3aMEHY.
[Tpumepsl 3a1a4 IPECTABICHBI B JOMAIIHUX 3aIaHHUSIX M KOHTPOJIBHBINA paboTax

Ixana oneHnBaHUA.

OtueHka onpenensercs o Gopmysie:

n_ B Zk= Bc.
[ = 0.25% + 0.25% +0,5(3K3.)

rjae N — 9Kcio JOMAIIHUX 3aaHuil; K — 9ici0 KOHTPOJIbHBIX padoT, B; — orieHka 3a gomariHee
3ananue mo 10-tn GanbHOW mikane, Bcj — omenka 3a KOHTpONbHYIO paboTy mo 10-tu
OanpHOM miKane, | — UTOroBoe KOJMYECTBO 0OayUIOB, IPUYEM OIICHKA 3a dK3aMCH JIOJDKHA
OBITh HE MeHee 4 0aoB.

10-6ampHast | TpaaummoHHAs «3aureHo»/ Omnpenencaue
IKaJia IIKaJia «He 3auTeHO»
10 OtnuaHO 3aureHO [TomHble, TOyOOKHE W  CHCTEMAaTHYECKUE  3HAHWUS,

3HAaKOMCTBO C IONOJIHHUTEIBHOW JHUTEPATYpOH, MOIHBIA H
MpPaBUJIBHBIM OTBET, TBOPYECKHH IMOAXOJ B NMOHHMAaHHH H
W3JIOKCHUH Y4eOHOro Marepuaja, IOJHOE BBINOJIHEHHE
MEpPONPHUATHH TeKymero KOHTpoist. OTIMYHOE BHIOTHEHHE
3aJ1a4u.

9 OTnuyHO 3adreHo [Tonubie, TIyOOKHe U CUCTEMATHUECKUE 3HAHUS, MOJIHBIA H
MPaBUJIbHBIA OTBET, IIOJIHOE BBIOJIHEHUE MEPONPUITHI
TeKyliero KoHTpoJisi. OTIUYHOE BBINOJHEHUE 3a]Ia9H.

8 OT1nuaHO 3auTeHo IlomHble ®  cUcTeMaTH4YeCKHE 3HAHUS, OTCYTCTBHE
CYIIECTBEHHBIX ~ HETOYHOCTEl B  OTBETe,  IOJIHOE
BBITIOJTHEHHE MEPOIPUATHI TeKyIIero KoHTpossi. OTin4Hoe
BBIIIOJIHEHHE 381a4H.

7 XOpOH.IO 3adTeHo I[OCTaTO‘IHO ITIOJIHBIC u CUCTEMATHUYCCKUC 3HaHUus,
OTCYTCTBHUC  CYHICCTBCHHBIX HETOYHOCTEH B OTBETEC,
HUMCHOTCSI TOIpCIIHOCTU TPU BBINIOJTHECHHUHN MepOHpI/IﬂTI/Iﬁ
TCKYILICTO KOHTPOJIA. XOpOH.IO BBITITOJITHCHA 3aJa4a.

6 Xoporo 3auteHo JlocTaToyHO  MOJHBIE W CHCTEMaTHYeCKue  3HAHUS,
OTCYTCTBUE CYIIECTBEHHBIX HETOYHOCTEH B  OTBETE,
MMEIOTCS TOTPEIIHOCTH TP BBIMOJHEHUH MEPONPUSTHH
TEKYIIEro KOHTPOJIsl. XOPOUIO BBINOJHEHA 3a7a4a

5 Y nosnerBopure 3adreHo 3HaHWEe OCHOBHOTO y4eOHOro Marepwaia B 0OObeMe,
JILHO HEOOXOIMMOM IS JambHeHe yae0sl n paboThl, HMEIOTCS
MOTPEIIHOCTH IPU BBIIOJIHEHUU MEPOINPUATHI TEKYILEro
KOHTPOJSI M TpH  OTBeTe.  3ajadya  BBINOJIHEHA

YIOBJICTBOPHTEIIBHO.
4 YaoBnerBopute 3auTeHo 3HaHWEe OCHOBHOI'O y4eOHOro Marepuaia B MHHHMAaJIbHOM
JIBHO o0BeMe, HEOOXOUMOM ISl TANbHeHel y4e0sl U paboTHI,

HUMCHOTCS TOrpCHIHOCTU TPU BBINIOJTHECHHUN MepOHpI/IﬂTI/Iﬁ
MNPOMEIKYTOYHOTO KOHTPOJL U IIpHU  OTBETEC. 3az1aqa
BbITIOJIHEHA HA YAOBJICTBOPUTEIILHO.

3 HeynosnerBopu He 3auteno | MeroTcs cylecTBeHHBIC MOTPEIIHOCTH MPU BEITOJHECHUH
TEJBHO MEPOTPUATHI TEKYILETro KOHTPOJI, JIOTTYIIICHBI
CyHICCTBEHHBIC  OMMOKKA TMpH  OTBETe, HEoOXoauma
HEKOTOpas JTONOJHUTENbHAs paboTa. 3a1ada He pelieHa.
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10-6anbhast | TpaanumoHHas «3a4yTeHo»/ Onpenenenue
LIKaja HIKaja «He 3aureHo»
2 Heynosnersopu He 3aureno | Mmerorcsi mpoOenbl B 3HAHUSX IO 3HAYUTENBHOW YacTH
TEJBHO yueOHOro Marepuaia, AOMYIIEHbl CYLIIECTBEHHBIC OMIMOKH
Ipu OTBETE, HEOOXOIUMa 3HAYMTENIbHAS JOMOJHHUTEIIbHAS
ydeOHast paboTa. 3ajlaua He pPelIcHa.
1 HeynosnerBopu He 3auteno | He BbIMOJHEHBI NpeayCMOTPEHHBIE MPOTpaMMOil 3amaHus,
TEJBHO He 0TpaboTaHbl IPaKTHYECKUE W JJaOOpaTOpHbIC 3aHATHS,
HEOOXOANMBI JOTIOTHUTETIbHBIE 3aHATHA o
COOTBETCTBYIOIIEH AUCIUIUINHE. 3aa4a He pelIeHa
0 Heynosaersopu He 3auyteno Hapymienne akagemudeckux (TUaruar u T.11.)
TEIBHO

4.4. MeToanuecKue MaTepuasibl

DK3aMeH BO BTOPOM CeMecTpe NpoBoautTcs B ayauTtopuu.  CTyaeHT BbIOMpaeT
Clly4aiiHbIM OoOpa3oM Owier, colepskalluil JBa Bompoca W 3agady. Bpemsi MOATrOTOBKH K
co0eceoBaHHUIO MO Bompocam Ounera He MeHee 45 u He 6onee 60 MunyT. [Ipu MoAroToBKE K
co0eceloBaHNI0  CTY/AEHTY  3ampeliaeTcsl  MCIOJib30BaTh HA  3K3aMEHE  Kakue-Inbo
JOTIOTHUTEIIbHBIE MaTepUaibl U JIEKTPOHHBIE CPE/ICTBA.

B cnyuae, ecim JQUCHMIUIMHA TOJHOCTHIO MM YAaCTUYHO IPOBOJWIACH C IPUMEHEHUEM
TEXHOJIOTHI JJIEKTPOHHOTO OOYyYeHHsS W/WIM JTUCTAHIIMOHHBIX TEXHOJOTHM, 3a4eT MOXKET
IIPOU3BOJUTCS € Ucnoib3oBaHueM cucreMbl C[IO AkaseMuu U IPUMEHEHUEM IPOKTOPUHTA.

5. Mertoanueckne yKazaHus 1Jis1 00y4aommxcst
110 OCBOCHHUIO JMCIUILIHHBI

MeTtoauyeckue yka3aHus 110 BBIIOJIHEHUIO TIOMAIIHUX 33/1aHUH.

IIpuctynass K BBINOJHEHWIO JOMAIIHMX 3aJaHu, HY)KHO, IPEXKIE BCEro, YSICHHUTH
TEOPETUYECKUI Marepuasl, COOTBETCTBYIOIIMN TEME JOMAIIHEro 3aJaHusi, MU TIIATEIbHO
pa3o0paTh NpUMEpPHI, PACCMOTPEHHBIE HA JIEKIIUAX U PELICHHbIE HA MPAKTUYECKUX 3aHATHUSIX.

Kaxnpiii sTan pemeHus 3aJaud HY)KHO OOOCHOBBIBAaTh, MCXOJS U3 TEOPETUUYECKUX
MIOJIOKEHUH Kypca. Eciau ecTh HECKOJIBKO MyTEH pelIeHMsl 3aladd, TO UX HY)KHO CPaBHUTH U
BbIOpaTh camblil y10OHBIN. [1os1e3H0 10 Havasia BHIYMCIEHUN COCTaBUTh KPATKUM IJIaH pPeLIeHUs
3a/1a4H.

IIpu pokaszatenbcTBe TOXIeCcTB (Tema 1) B ciaydae 3aTpydHEHHH  clieqyer
BOCIIOJIb30BaThCsl Auarpammamu Oinepa. [1pu npoBepke cBONHCTB OMHApHBIX OTHOILEHHH (TeMa
1), ucxonsa u3 onpeaeneHUs: CBOMCTB, HAJI0 aKKypaTHO J0Ka3aTh HaJM4ME 3TOTO CBOMCTBA, a HE
OTPaHUYMBATBCS HECKOJIBKUMM TOATBEPKIAIOIIMMU I[PUMEpPAMH; OJHOIO KOHTpIpHUMEpa
JIOCTATOYHO ISl YTBEPKAEHHUS 00 OTCYTCTBUU JAHHOTO CBOMCTBA.

ITpu moxcyere uncna KOMOMHATOPHBIX KOHGUrypaluii (Tema 2) 1esnecoodpa3sHo BHavyane
COCTaBUTh MOJENIb pacCMaTpUBAEMOM CHUTyallMd, a YK I[OTOM pacCMOTPETh BCE BapHaHTHI,
KOTOpBIE U3 HEE MOYKHO MOJIYYHUTb.

[Ipu pemieHny peKyppeHTHBIX ypaBHEHUH cienyeT ocoboe BHUMaHuEe oOpaTUTh Ha BHUJ
YAaCTHOTO PEIIEHHs] HEOJHOPOAHOIO ypaBHEHHUS B 3aBUCMMOCTH OT BHJA NPABOMl YacTH 3TOrO
YpaBHEHHUS U KOPHEH XapaKTepUCTUYECKOTO MHOTOUWIEHA.

B 3amauax Ha rpadbl cieayer HaydMTbCS BBIYUCISATH METPHUUECKHE XapaKTEPUCTUKU
rpadoB, yCBOUTh METOAMKY OTHICKaHMSI KpaTYalIIuX IMyTeH.

MeTtoauueckue yka3aHus 110 MOATOTOBKE K ONPOCY

[Ipu moAroToBKE K OMPOCY MEPEXOANUTDH K CIEAYIONIEMY BOIPOCY CIEAYET TOJIBKO MOcCIie
NPaBUIBHOTO IOHUMAaHUS MPEbIIYIIEero, IPoAeIbIBas Ha OyMare BCe BHIYHUCIICHUS.

Ocoboe BHUMaHUE HYKHO 0oOpaIaTh Ha ONpeAesieHHne OCHOBHBIX MOHATHH. Heobxoaumo
noapoOHO pa3duparh HpPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OIpPENCNICHHs, U YMETb CTPOUTh
AQHAJIOTMYHBIE TPUMEPBI CAMOCTOSTENBHO.
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HyXHO MOMHHUTB, YTO Kaxk[asg TeopemMa COCTOUT W3 MPEANOJIOKECHHN U yTBEPKICHUM.
Bce MPCAIIOJIOXKCHUA JOJIZKHBL 06H3&TCHBHO HUCIIOJIB30BAaThCA B A0Ka3aTCIbCTBaXx. CJICI[yCT
n00MBaThCA TOYHOTO MPEJICTaBICHHUS O TOM, B KaKOM MECTE€ JI0Ka3aTeJIbCTBa MCIIOIb30BAHO
KaKI0€ MpPEeIoyIokeHne TeopeMbl. [10jIe3HO COCTaBIATh CXEMY J10Ka3aTelbCTBA TEOPEMBI.
[IpaBuiibHOMY MOHMMAHHMIO MHOTHX TEOpPEM IIOMOTraeT pa30op MPUMEPOB MaTeMAaTHYECKUX
00BEKTOB, 00JIAAAIONIMX U HE OOJIAJal0IIUX CBOMCTBAMH, YKa3aHHBIMH B INPEAINONOKEHUIX H
YTBEPKICHUSIX TEOPEM.

I/IHOFI[a HEAOCTATOYHOCTb YCBOCHHUA TOI'O WJIM MHOI'O0 BOIIPOCA BBIACHACTCA TOJIBKO IIPpH
M3Y4YEHUU JaJbHEUIIEro MaTepuana. B aTom cinydae Hago BEpHYTHCS Ha3al U MOBTOPUTH IIOXO
YCBOEHHBIN MaTepual.

MeTtoauueckue yKka3aHus 10 OJArOTOBKE K KOHTPOJIbHBIM paboTam

[Tpu moAroTOBKE K KOHTPOJIBHBIM paboTaM PeKOMEHIYeTCs:

— MOBTOPUTH TC NOJIOXKCHUA TCOPUU, KOTOPLIC UCITIOJIB3YIOTCA IIPU PCIHICHUH 3a1a4,

— MOPOCMOTPETh PEUICHUs BCEX TUITOBBIX 3a/1a4 110 TEME;

— PpEIINTH 3aJ1a4M, 3aJJaHHbIe JJIs MOJATOTOBKH K KOHTPOJIbHOU paboTe;

— IpU BO3HUKHOBEHUHM BOIPOCOB OOpATUTHCS K MPENOJaBaTEN0 MO 3IEKTPOHHOHM MoYTe ¢
yKa3aHHEeM KOHKPETHOH MmpoOyieMbl U (WJIM) MPUITH K MPENOJaBaTeIi0 Ha KOHCYIbTALUIO B
YCTaHOBJICHHOE BPEMsI.

MeTtoauueckue yka3zaHusi 10 CaMOCTOSITENIbHOM paboTe:

CaMocTtosiTenbHass paboTa CTYIEHTOM OCYIIECTBIISETCS AJsl 3aKpPEIUICHUS H3Y4YEHHOTO
MaTtcpualia 1mocje JIGKIII/Iﬁ N IPAKTUYCCKUX 3aHATHI JJIA BBIIIOJTHCHUS JOMAIIHUX 3aIIaHI/H\/JI, JJIA
MOJATOTOBKU K OIPOCY ¥ KOHTPOJIbHBIM paboTam.

Ne Tun Vkazanus
n/n | 3aHATUA

Tema 1. MHOXecTBa, OTHOIICHUS, ()YHKIIMH.

1 JI; 113 HavanbHble IOHATHUS TEOPUUA MHOKECTB.

[popaborars Marepuan: nekuuu; [1], r. 1, mynkr 1.1 (1.1.1-1.1.2).
Pemmrs 3amaun 1, 2, 4 (z, e, %), 5 (a, 0) B koHIe myHkTa 1.1.
Brimonaute nomMaitigee 3ajganue 1.

2 JI; 113 JlexapToBO NpOU3BEACHUE MHOXKECTB. AKCHOMBI TEOPUU MHOKECTB.
Ipopabortare mMarepuan: nekuuy; [1], rin. 1, mynkr 1.1 (1.1.3).
Pemmrs 3amaun 10, 11 (a-r) B koHIE myHKTa 1.1.

BrimonauTe foMaitigee 3ajgaHue 2.

3 JI; 113 OTHOMICHUS U (QYHKIIHH.

Ipopaborare Marepuan: nekuuy; [1], rin. 1, mynkr 1.2 (1.2.1).
Pemuts 3agauu 1 (a, 0, B), 2, 3 B KOHIIE TyHKTa 1.2.

BrInoiaHuTh ToManiHee 3agaHue 3.

4 JI; T13 OTHOIIEHUS YKBUBAJICHTHOCTH U TOPSIKA.

Ipopabotars matepuan: sekimu; [1], oot 1, myskr 1.2 (1.2.2).
Pemuts 3amaun 4, 5, 8, 9 B KoHIle MyHKTA 1.2.

Bremonaute goMarnaee 3aganue 4.

5 JI MouHoCTh MHOXKeECTB. CHETHBIE MHOXKECTBA.
[IpopabotaTh MaTepuai JEKINHU U PEIIUTH YKa3aHHbBIEC B HEH 3a1a4H.
13 CBoiicTBa OMHAPHBIX OTHOLICHUH.

Pemuts 3amaun 3 (a, 6, B, 1), 6, 7 B KoHue nyHkra 1.2 u3 [1] .
Brinonanuts foManiHee 3agaHue 5.
6 JI MHoxecTBa MOIIHOCTA KOHTUHYYM.
IIpopabotaTh MaTepua JeKINH.
IM3(KP1) | KonrponsHas pabora no teme 1.
JIJ1s TOATOTOBKYM MCIIONB30BATh MaTEPHANIbI 3aHATHH | — 5 ¥ IpuMepHBIi BapHaHT
KOHTPOJBHOH paboTsr 1.
Tewma 2. OCHOBBI KOMOWHATOPHKH.
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Ne Tun Vkazanus
/o | 3aHATUA

7 JI; 113 KomOuHaTOpHBIE CXEMBI.

Ipopabotate MaTepuan: nekiwmy; [1], o 3, mynkr 3.1 (3.1.1 u 3.1.2).
Pewnts 3agaun 1 — 4 B koHIle myHkTa 3.1.

Pernte 3amaun 1.1, 1.2, 1.5, 1.6 . VIl u3 [2].

BeinosHuTh JOManiHee 3aganue 6.

8 JI; 113 Paz6uenus. bunom Hrtorona. IlonmHomuansHas popmyna.
[popabotats Matepuai: sekimy; [1], ot 3, myrkr 3.1 (3.1.3 u 3.1.4).
Pemmts 3amaun 5, 6 B koHIE myHKTa 3.1.

Pemats 3amaun 1.21 (1 -2)u 1.23 3 - 4) r. VI u3 [2].
BrimonauTe foMaiiiee 3ajaHue 7.

9 JI; T13 Merton BKITIOUEHNH 1 NCKITIOUEHHIA.

[popabotars Matepuai: sekimu; [1], Tt 3, myskr 3.2 (3.2.1).
Pemmts 3amaun 1, 3 B koHIE myHKTa 3.2.

Pemruts 3amaun 2.4 — 2.6 . VI u3 [2].

BrinonHuth JoMalHee 3agaHue 8.

10 JI; 113 PexyppeHTHbIE ypaBHEHHSI.

IpopaGorare Matepuai: nekuuu; [1], 1. 3, myskr 3.2 (3.2.2).
Pewruts 3amaun 3.2 (1 —4), 3.3 (1, 5, 6), 3.5 (1 —4) rn. VIl u3 [2].
BrinonHuTh TomaiHee 3agaHue 9.

11 JI MeTto peKyppEeHTHBIX COOTHOLLICHUM.

IIpopabotaTh MaTepuan JEKINH.

I3 (KP2) | KonrpoxpHas paboTa mmo teme 2.

J71s1 MOATOTOBKM UCIIOJIB30BATh MaTepuabl 3aHATUN 7 — 10 U IpUMEPHBII BapuaHT
KOHTPOJBHOH paboThI 2.

Tewma 3. DnemMeHTH TeopuH rpados.

12 JI; 113 OCHOBHBIE IOHATHS TEOPHU TPadOB.

Ipopabortate Marepuan: gekuuu; [1], . 4, myskr 4.1; 4.5; 4.6.
Pewnts 3agaun 5 — 7 B KoHIlEe myHKTa 4.1.

Brinoanute nomariinee 3aganue 10.

13 JI; 113 Martpuutoe 3aganue rpados.

[Ipopaborars Marepuai: nexkmuu; [1], r. 4, myHkT 4.2.
Pemuts 3agaun 1 — 4 B koHIle myHKTa 4.2.
BrimonauTe gomarninee 3ananue 11.

14 JI; T13 Mertpuueckue XapakTepUCTUKH rpadoB.
[IpopaboTaTh MaTepual JEKIUH, PEIINTh YKa3aHHBIC B JIEKIIUU IPUMEPHI.
BreimonuuTs gomarinee 3ananue 12.

15 JI; 113 Haxoxxnenne kpaTqaiimmx myTei B rpadax.

IIpopabotare Marepuan: nekuuny; [1], ri. 4, nyukr 4.3 (4.3.1).
Pemmts 3amaun 2 (a, 0) B KOHIIE TyHKTa 4.3.

Brimonautes fomMaiinee 3aganue 13.

16 JI; T13 ANTOpUTM HaXOKICHUS MaKCHUMaIbHEIX ITyTeH B Tpadax.
[IpopabotaTh MaTepuain JEKINH.
BrinonauTh ToMantHee 3aganue 14.

6. YueOHasi JuTepaTypa u pecypchl HHPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH
«HTepHeT», BKJIIOYasl lepeYeHb Y4eOHO-MeTOANYeCKOro odecrnevyeHus 1Jst
CaMOCTOSITE/IbHOI Pa00oThHI 00y4aKOIMXCH M0 JUCHUILIHHE

6.1. OcHOBHas JUTEpATYpA.
1. Ocunosa B. A. OcHOBBI AMCKpeTHOM MaTeMaTuku: Y4yeOHoe nocodue: pek. YMO - M. :
®opym : UTHOPA-M, 2006.
2. I'aBpuos I'. I1., Canoxkenko A. A. 3agauu ¥ YIIpaKHESHHUS 110 TUCKPETHOH MaTeMaTHKE:
VYuebnoe nmocodue: -M.: DUSMATIINUT, 2006.

6.2. JlonoyHUTENBHAS JIUTEPATYPA.
1. TopbatoB B. A., 'opbaroB A.B., 'opbaroBa M.B. /luckperHast MmaTemaTuka: Y 4eOHHUK JUIs
cTyaeHToB BTY30B - M. : ACT ; : Actpeinb, 2006.

6.3. YuebHo-MeToquuecKoe obecreueHre caMOCTOATENbHOM padoThI.
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He npenycMoTpeHsI.

6.4. HopmatuBHbIE IPaBOBbIE JOKYMEHTHI.
He npenycMmoTpeHsl.

6.5. IaTepHeT-pecypchl.
1. baBpun W.W. JluckpetrHas maTemMaTrka. Y YeOHUK W 3aIa9HUK JIJIs1 TPUKJIATHOTO
OakanaBpuarta: -M.: FOpaiit, 2015
http://www.biblio-online.ru/thematic/?9&id=urait.content. LCBCF2E4-304D-4050-864C-
AF09254EB8E7&type=c_pub
2. Mansue U.A. luckpernas marematuka: -M.: Jlanb: 2011.
https://e.lanbook.com.ezproxy.ranepa.ru:2443/book/638#authors
3. http://Ims.ranepa.ru

6.6. IHbIe MCTOYHUKH.
He npenycmorpensl.

7. MarepuajibHO-TeXHHYecKas1 0a3a, HH(POPMAIHOHHBIE TEXHOJIOTUH, IPOrPAMMHOE
o0ecrnieyenue U MH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
TpeboBanus k ayauropusM (IOMEUICHHUsIM, KaOWHETaM) Ui MPOBEACHUS 3aHATHI ¢ yKazaHUEM
COOTBETCTBYIOILIETO OCHAILIEHUS:
CrangaprtHas ayaquTopHs (I0CcKa, MeJl, MapKephl)

TpeboBaHMs K MPOrpaMMHOMY OOECTICUSHHIO MTPH MTPOXOKICHHH y4eOHOMW JUCIUTUIAHBL:
He tpeGyercsi.
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