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TpeooBanuss @I'OC k o0pazoBaTe/IbHBIM pe3yJibTaTaM:

B pe3yibTaTe OCBOCHHUS

NUCHUTILIINHEI
JIOJIKEH YyMETh!

oOyuaromuiics

- pacmo3HaBaTh  3ajadyy  W/Wiam  mpoliemy B
po(heCCHOHATLHOM H/HITH COIIMAIbHOM KOHTEKCTE;

-aHAIM3UPOBATH 337a4y W/WIKM TPoOJIeMy U BBIICIATH €€
COCTaBHBIE YACTH; ONPENEIATh ATAIbl PEIICHHUS 33Jauu;

- BBUIBIATH W OA(PEeKTHBHO HCKaTh HUHMOpMaIHIO,
HEO0OXOIMMYIO IS PEUICHUS 3a/1a4U W/UIM MIPOOJIEMBI; COCTABIISITh
IUTaH  JIGHCTBHSI,  ONPENEeNsTh  HEOOXOIUMBIE  PECYpCHI,
pean30BBIBaTh COCTABIICHHBIH IUIaH;

- OTIPENIENSITh 33a]a4uu JIJIs IOMCKa WH()OPMAIIUH; OTIPEICIISTh
HEOO0XOMMBbIE WCTOYHMKHM HH(GOpMAIMK; IJIAHUPOBATh IMPOILECC
MOKCKA; CTPYKTYPHPOBATH MOJIYYaeMyH HH(OPMAIMIO; BBIICISATH
HauboJiee 3HaUUMOE B TepeuHe HH(OpMaIH;

- OIICHMBATh TPAKTUYECKYID 3HAUYUMOCTh PpE3YJIbTAaTOB
MOUCKa; O(GOPMIIATh PE3YNIbTaThl IOUCKA, HPUMEHSTH CPEICTBA
WH(POPMAIIMOHHBIX TEXHOJOTHH JUIsl pereHus mpodecCHOHaAIbHBIX
3ajad;

- UCIIOJIb30BaTh COBPEMEHHOE MPOrpaMMHOE 00ECIICUCHHE;
WCIOJB30BATh pa3iNuHble NHU(POBBIE CPEACTBA IS PEIICHUS
npoeCCHOHAIILHBIX 3a]1a4;

- (dopMynHpoBaTh pazNUYHBIC BUABI YUEOHBIX 33134 U
MPOSKTUPOBATh M  pEIICHHE B COOTBETCTBUU C YPOBHEM
MO3HABATEIBHOTO W JIMYHOCTHOTO PAa3BUTUS JIETEH MIIAIIETO
BO3pacTa;

- OCYIIECTBIIATh MOHUTOPDHHI M aHAJIN3 COBPEMEHHBIX
TICUXOJIOTO-TIEIATOTMYECKMX W METOAMYECKUX PECYpCOB IS
npoeCCHOHATILHOIO pOCTa B 00JACTH OpraHW3aluyd OOy4eHUS
oOyyJarouxcs,

- IPOSKTUPOBATh TPACKTOPHUIO MPOPECCHOHATBHOTO POCTA.

B pe3yibTaTe OCBOCHHS

IUCLUILINHBI
OJDKEH 3HATD.

oOyuaromuiics

- aKTyaJIbHBIN NPOQECCHOHANTBHBIN U COLIUAIbHBII
KOHTEKCT, B KOTOPOM MPUXOTUTCS pabOTaTh U KUTh;

- OCHOBHBIE HCTOYHHKYU HH(DOPMAIIHH U PECYPCHI IS
pelieHus 3aaa4 u mpodsieM B mpohecCHOHATFHOM U/ MU
COITMATbHOM KOHTEKCTE;

- aJITOPUTMBI BBITIOJIHEHUS paboT B MpodeccnoHanbHOM 1
CMEXHBIX 00JIaCTSIX; METO/IbI pabOThI B MPO(PECCHOHAIBHON U
CMEXHBIX chepax;

- CTPYKTYpY IUTaHa JIJIsl PEIICHUs 3a7a4; MOPSIOK OLICHKH
pE3yNbTaTOB PEHICHUS 3a/1a4 MPOPECCUOHANBHON AeITeTbHOCTH;

- HOMEHKJIaTypa WH()OPMAIIMOHHBIX HCTOYHHKOB,
MPUMEHSIEMBIX B MPO(ECCUOHABHOMN 1eATeIbHOCTH; TIPUEMBI
CTPYKTYypUPOBaHUS UH(DOPMALINY;

- ¢popMat odopmIieHHs pe3yIbTATOB TTOMCKA HH(OpMAITUH,
COBpPEMEHHBIE CPEJICTBA U YCTPOHCTBA MHGOPMATU3ALINHI; TTOPSATOK
WX MPUMEHEHHS B TPOrPaMMHOE 00eCIIeueHHUE B
npodeccnoHaNBEHOM IEATENBHOCTH B TOM YKCJIE C UCTIONB30BaHUEM
U(POBBIX CPECTB,;

- CYIIHOCTH M BHJIbI YU€OHBIX 33724, 000OIIEHHBIX
CIIOCO00B AeATEILHOCTH,

- IPEeMCTBEHHBIE 00Pa30BaTEIbHBIC TPOTPAMMBI
JOIIKOJILHOTO, HAYaJILHOr0 OOIIETO 1 OCHOBHOI'O OOIIETO
o0pa3oBaHus;




- ITyTH JOCTIKEHHS 00Pa30BaTEIbHBIX PE3yJIbTaTOB;
- 0Opa3oBareNbHbIE 3aMPOChl O0IIECTBA U TOCYJapCTBA B
obnactu 0Oy4eHHsT 00yJaroIuXCsl.

O01IMe KOMIETeHI MM

OK 01 | Beibuparp ciocoOsbI penieHus 3a1ad npohecCuOHATBHON 1eITeTbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM
OK 02 | Mcnonp30BaTh COBPEMEHHBIE CPEICTBA IIOUCKA, aHAIM3A U UHTEPIPETALIUU

uHpopMarmu, 1 HHOOPMAITUOHHBIC TEXHOJIOTUH TS BHIIOJTHEHHS 33134
po(heCcCHOHATLHOM e TEIbHOCTH

HpO(l)eCCI/IOHaJILHLIe KOMIICTCHIMH :

IIK 1.1.

[TpoexTrpoBath nporecc 00y4eHUs: Ha OCHOBE (pe/iepalbHbIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB, IPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX IPOTrPaMM
HayaJIbHOT'O 0011ero 00pa3oBaHus

IIK 1.4.

AHaJ'II/IBI/II)OBaTB MponecC U pe3ybTaThbL 06y‘16HI/I${ 06yqaroumxc51

IK 1.7.

BeicTpanBathk TpaeKTOpHIO NpoheCcCHOHATBFHOIO POCTa HA OCHOBE PE3yJIbTaTOB
aHaJIM3a rnpolecca 00yu4eHuUs: 1 caMOaHalIn3a AeATeIbHOCTH

O 01NN WN B

1. Bonnpocs! /151 NOATOTOBKHM K AM(3ayveTy (TeopeTH4ecKue BONPOCHI)

. MHOXecTBa.

. JlelictBusa Haj MHOXecTBamu [lepeceyeHne MHOKECTB

. HetictBus Hag mHOKecTBaMu. OObeIMHEHNE MHOYKECTB.

. AelicTBust HaJ MHOXKeCTBaMH. Pa3HOCTb MHOKECTB

. JeyicTBrs Hax MHOKECTBAMHU. JIeKapTOBO IPOU3BEACHUE MHOKECTB.
. MaTemaTtnueckue nOHATHS

. Bunpl onpenenennii. TpeOoBaHus K ONIPEIEICHHUIO.

. Bricka3piBanus

. BeickasbiBaTenbHbIe (hOPMBI

10. Onepanyu Ha/T BEICKa3bIBAHUSMH

11. Beicka3bIBaHUS C KBAHTOpaMH

12. YMO3aK/IIOYe NI U UX BUIBL.

13. Buasl 1oka3aTeabsCTB

14. OcHoBHBIE (HhOPMYIIBI KOMOUHATOPUKH.

15. Cnyuaiinas BenuunHa. OyHKIMA pacnpeaeneHus caydailHON BeTMUMHbI
16.YucnoBble XapaKTEepUCTUKU CITy4alHbIX BETUYNH

17. BeiGopka. XapakTepuUCTUKU BEIOOPKU

18. I'paduueckoe npeacrasnenue BeiOopku. [lonuron. I'mcrorpamma.

19. YucnoBsle XapakKTepUCTUKU BBIOOPKU




2. 3agaHus B TecTOBOM (popme

Yeaocaemwviti cmyoenm! Bam npeonacaemcs evinonnums 30 3a0anuti 8 mecmosgou popme 0t
KOHMPOJISl YCBOCHHBIX 3HAHUL U NpaKmuyeckoe 3adauue OJisl OYeHKU 0c80eHHbIX ymeHuu. Kaowcoas
yacme ougzauema oyenusaemcs. Mmoeosas oyenka ckiaovieaemcsi Kak cpedHee apupmemuyeckoe
08YX 3a0anUll, ¢ y4emom mexyuell yCneeaemocmu no y4eOHou Oucyuniune.

3aanus 1J151 NPOBEPKHU YCBOEHUS 3HAHUIA.
Kpumepuu oyenxu mecmoswix 3adaruil.
Ipasunvhoiti omeem Ha onpoc oyenusaemcs 6 1 6an, HenpasuUIbHbILL OMeem Ul e20 OMCymcmaue —
HOb 6A08.

Ornenka [IponeHT NpaBUIIBHBIX OTBETOB
5(oTIHMYHO) 90% - 100%
4(xopor1o) 80% - 89%

3(yAOBIIETBOPUTEIBHHO) 79% - 70%
2(HEey10BJIETBOPUTEIILHO) 69% u meHee

Bpemsa na evinonnenue 3aoanuii: 1 akademuveckuti yac.

|. BoiOepuTe OIMH BepHBIii OTBET
1. UCTUHHBIM BBICKA3BIBAHUEM SBJISIETCS 3AIINUCD:
a) 0 — HaTypaJibHOE YHUCIIO;
0) 24:4+4=10;
B) 23 <12,
r) 333 - YeTHOE YHCIIO.

2. [IEPECEYEHME MHOXECTB C u D OBO3HAYAIOT:
a) ANB;
0) CuDb;
B) A UB;
r) CnD.

3. BBICKA3BIBAHWUEM HE SABJISIETCS 3AITNCD:
a) (7-4)-5>10;
6) 6-3+5=20;
B) 3Xx—-5=10;
r) 123 - yetHOE YHCTIO.

4. ECJIM A-HNCTHUHHO U B — JIOXKHO, TO BBICKA3BIBAHHME A v B:
a) JIOXKHO;
0) HCTUHHO;
B) HE ONpeAeNuTh,
I) Jpyrou OTBET.

5. A={b,c,d e}, B={c, d, k}. OOGbEJJMUHEHNEM MHOXECTB 4 U1 B SABJISIETCs
MHOXECTBO:

a) {c,d};

0) {b, e, k};

B) {b,c, d, e Kk}

r) {k}.



6. OTHOCUTEJIbHAA YACTOTA I1OABJIEHA HECTAHIAAPTHBIX I[ETAHEPI B ITAPTUUN,
I'IE 13 500 I[ETAJ'[EI\/JI OTIEJ TEXHUYECKOI'O KOHTPOJIS1 OBHAPYXKWII 7
HECTAHIAPTHBIX ﬂETAHEﬁ:

a)) 0,07;

0) 0,35;

B) 0,014,

r) 0,035.

7. KITAPAJUIEJIOTPAMMAM OTHOCATCA:
a) KBaJpaT, MHOTOYTOJILHUK, MPSIMOYTOJIbHUK;
0) mpsAMOYTOJIBHUK, KBaIpat, pomo;
B) KBajpar, Tpamnemus, pomo;
r) poMO, IPSMOYTOJIBHUK, TapaUICICUIIEI.

8. OFbEJMHEHME MHOXECTB C 1 K OBO3HAYAIOT:
a) A UB;
0) CUK;
B) C N K;
r) A NB.

9. BLICKA3BIBAHUEM SBJIAETCA 3AIINUCS:
a)4-3x<9;
0)6:2+5>4;
B)7+2-X;
T) Y — IBY3HaYHOE YHCIIO.

10. ECJIN A —JIOXXKHO U B — UICTUHHO, TO BBICKA3bIBAHUE A A B:
a) JIO’KHO;,
0) UCTUHHO,
B) HE ONpPEAECIHTS;
I') Jpyroi oTBeT.

11. X ={a, b, c}, Y = {a, ¢, d, e}. IEPECEYUEHUE MHOXECTB X 1 Y, SIBJISETCS
MHOXECTBO:

a) {a, b, c, d, e}

6) {d, e};

B) {a, c};

r) {b}.

12. OTHOCHUTEJIBHASI YACTOTA TIOSIBJIEHMS] HEBCXOXUX CEMSIH B [TAPTHH, T/E U3
2500 CEMSTH [TOJICOJIHEYHUKA 50 CEMSIH HE B3OLLUIN:

a) 0,02;

6) 0,05;

B) 0,01;

r) 0,025.

13. JJAHO OIIPEJIEJIEHUE MATEMATHUYECKOI'O TIOHATUS: «APUOMETHUYECKOM
[IPOIPECCUEN HAS3BIBAETCSI YMCJIOBAS IIOCJIEJJOBATEJIBHOCTL, B KOTOPOU
KAXJIBI YJIEH, HAUMHASI CO BTOPOI'O, PABEH IIPEJIBIIYIIEMY, CJIOXXEHHOMY C
OJHVM U TEM XKE YHUCJIOM». OHO OITPEJJEJIEHO:

a) FeHETUYECKHUM CIIOCOO0M

0) yepe3 abCTpaKIIUIO

B) UHAYKTUBHBIM (PEKYPCHUBHBIM) CIIOCOOOM

r) uepe3 OmKaiiuii poJ U BUIOBbIE OTIHYUSI.



14. BIIVDKAUIIIMM POJJOBBIM ITOHATUEM JUIS ITOHATUS «KBAJIPAT» BYJIET
[TOHATHE:

a) YEThIPEX YT OJIbHUK

0) MHOTOYT'OJIbHUK

B) IIPSIMOYTOJIbHUK

I') napajuiesorpaMmm

15. 3 TIPUBEJIEHHBIX HKE OITPEJIEJIEHWI ITPABUJILHBIM BY JIET:
a) OUCCEKTPUCOI TpeyroJibHUKA Ha3bIBACTCS MpsAMas, Aelslias yroj TpeyrojibHUKa [0NojJamM
0) mapayuIenTbHBIMH MPSMBIMU HA3BIBAIOTCS TAKKUE MIPSIMBIE, KOTOPHIE HE MEPECEKAIOTCS
B) KB3/IpaTOM Ha3bIBACTCS PSIMOYTOJILHUK, Y KOTOPOTO BCE CTOPOHBI PaBHbI
') KacaTeJIbHOM K OKPYXHOCTH Ha3bIBAETCS MPsiMasi, KOTOPAsi KACAETCS OKPY>KHOCTH

16. YMO3AKJIFOYEHUEM HA3BIBAETCA:

a) JIOTMYECKOE JEHCTBUE, B pPE3yJbTaTe KOTOPOrO M3 OJHOTO WJIM HECKOJIBKHX CYXXICHUH
MOJTy4aeTCsl HOBOE CYXKICHUE

0) mocbuIKa (UCXOHOE CY>KJCHHE)

B) BBIBOJ HJIU 3aKJII0OUEHUE (HOBOE CYXICHHE)

T') HET IPABUJIHHOTO OTBETA

17. CTEIIEHb PACCEMBAHUS CJIYYAMTHOM BEJIMYMHBI OLIEHUBAET:
a) MaTeMaTHYECKOe 0XKUIAHUC;
0) mucriepcusi;
B) IUIOTHOCTh BEPOSTHOCTH;
r) MHTErpajbHas QYHKIHS pacipe/ie/ICHuUsI.

18. I1O CTATUCTUYECKOMY PACIIPEAEJIEHNIO BBIBOPKN

xi |1 ]2 ]3

nil 21|51 6

EE OFBEM PABEH:
a) 30;
0) 25;
B) 11;
r) 13.

19. 3 TEHEPAJIBHOM COBOKYITHOCTH M3BJIEYEHA BbIBOPKA OFBEMA n = 50:

xi|1 ]2 ]3] 4

ni |20 8 |12 | ng

TOT'1A ns PABEH:
a) 8;

0) 40;

B) 10;

r) 50.

20.B CTY}IEH‘IECKOIX I'PVIIIIE N3 20 YEJIOBEK BBIBUPAIOT CTAPOCTY, ITPO®OPT'A U
OU30PT'A. KOJIMYECTBO CITOCOBOB BBIBOPA PABHO:

a) 104

6) 824

B) 60

r) 6840



1. BbiOepuTe HECKOJIbKHX OTBETOB
21. K OITPEJEJIEHUAM ITPEIBABJISAOTCA TPEBOBAHUA:
a) COpa3MEepHOCTD
0) OTCYTCTBHE JOTHYECKOTO Kpyra
B) UCIOJIb30BaHuE OIKalIero poaa
I') YeTKOCTh

22. [IEPECEKAIOIIUMUCA ABJIAIOTCA MHOXECTBA {1,2,3} U:
a){2,3,4,5}
0){4,5,6}
B){1,3}
r){1,2,3,4,5}

23. ECJII MHOXKECTBO COCTOUT U3 IEJIBIX HEOTPULIA TEJILHBIX YMCEJ,
MEHBIIINX 5, TO EFO DJIEMEHTAMU SIBJISIOTCS:

a)...,0,1,2,3,4

6)0,1,2,3,4,3,4

B) 1,2,3,4

) 1,2,3,4,5

24. BBISICHUTE, B KAKUX CJIIVUASIX UICTUMHHO BBICKA3BIBAHUE:
«IIOHSATHE A4 ABJISIETCA BUAOBBIM 110 OTHOIIEHWIO K ITOHATHUIO By, ECJIU:
a) A: «Hacekomoey, B: «KHUBOTHOEY;
0) A: «kHUTaY, B: «TrNaBa KHATHY;,
B) A «wincT», B: «pacTteHue;
r) A «TpeyroibHUK», B: «MHOTOYTOJIbHHUK.

25. OCHOBHbBIMU 3AJJAYAMU CTATUCTUKN HA COBPEMEHHOM 3TAIIE SABJIAKOTCA:
a) ucciieloBaHye MpeoOpa3oBaHUN SIKOHOMUYECKHUX U COLUANIBHBIX IPOLIECCOB B OOILECTBE;
0) aHaJIM3 ¥ MPOrHO3UPOBAHUE TEHJICHIIMNA Pa3BUTUS SKOHOMUKH;
B) perylaMeHTalus U MJIAaHUPOBAaHUE X039 CTBEHHBIX IIPOLIECCOB;
') 00beIMHEHNE JaHHBIX B IPYIIIBI [0 BPEMEHU PErHCTPALIUU.

26. OCHOBHBIE CTAAUU SKOHOMHUKO-CTATUCTUYECKOI'O HMCCIEAOBAHUA
BKJIFOYAIOT:

a) cOOp MEepBUYHBIX JTAHHBIX,

0) cTaTHCTUYECKasl CBOJIKA U IPYNIHUPOBKA JaHHBIX,

B) KOHTPOJIb U YIIPaBJIeHHE OOBEKTAMU CTATHCTHYECKOTO U3yUYEHNS,

I') aHAJIN3 CTATUCTUYECKUX JIaHHBIX

27. TEPMUH PEI'PECCHUSA B CTATUCTUKE ITOHUMAIOT KAK:
a) pyHKIIHIO CBSI3U, 3aBUCUMOCTH;
0) HampaBlieHUEe PA3BUTHS SIBJICHUS BCIISTH;
B) QYHKIMIO aHAJIN3a CIYYaHBIX COOBITUI BO BpEMEHH;
T') ypaBHEHUE JIMHUA CBSI3U

28. KAKME U3 JIAHHBIX BBICKA3BIBAHU UCTUHHBI:
a) J)KuBOTHBIE AENATCS HA MTHUIL U 3BEpEil.
0) Aroas! ObIBaOT CHEOOHBIE U HECHETOOHBIE.
B) UeThIpeXyroNbHUKY AEATCS Ha KBaApaThl, pOMObI, IPSIMOYTOJIbHUKU U TPaeiH.
r) TpeyroinpbHUKY AETSATCS Ha paBHOOGIPEHHBIE, PABHOCTOPOHHHUE M PA3HOCTOPOHHHUE.



I11. YcTaHoBUTE COOTBETCTBHE

29. Yemanosume coomsemcmeue MGJ/COy MHoOIMHCECMBAMU U UX M306pCZOfC€HM}ZMM:

MHOXECTBA OTHOLIEHMA MEX/TY MHOXECTBAMU

1. |A- a)

napaieiorpaMMBl;

B - mpsiMOyroIbHHUKH
2. | A—pomOsr; 0)

B - mpsiMOyTroIbHUKH
3. | A—xksagpartsl, B)

B - poMOBI

~ G

4. | A—npaBuibHBIC T)

YEeTHIPEXyTrOJLHUKH;

B — xBazgpaTsr

7)

O

30. Yemanosume coomsemcemeue mexncoy npeonrodiceHuem U e2o J102uieckoll CmpyKmypol.

HaunmenoBanue MHOKeCTBa

HanmMmenoBanue MHOKeCTBa

1 | x>7 a) |AuB
2. | B paBHOGEIpEHHOM 6) | Awm B
TPEYTOJIbHUKE
YTJIbI P OCHOBAHUU
paBHBI
3. | HeBepHo, uTo uncio B) | HEA
17 neanTcst HA 3
4. | Yucno 24 nenutcs Ha 2 r) | ecmu A, T0 B

nHa3

1)

He AuneB




3aganus 1J151 NPOBEPKU OCBOCHUS YMEHMIA.
Yeaowcaemviii cmyoenm! Bam npeonazaemcs ebinoinums npakmuieckoe 3a0aHue.

Kpumepuu oyenxu npakmuuecko2o 3a0anusl.

Onenka Kpurepuii
5(0TIMYHO) [IpaBusibHO HaHbI 4 OTBETA
4(xopor110) [IpaBunbHO nansl 3 oTBETA

3(yAOBIETBOPUTEIHHO) IIpaBuiabHO naHbl 2 OTBETA
2(HEey10BJIETBOPUTEIILHO) [IpaBuiibHO naH 1 oTBET

Bpemsa na evinonnenue 3aoanuii: 1 akademuueckuii uac.
3. [IpakTHyeckoe 3a1aHue

[MPOBEJJUTE CTATUCTUYECKYIO ObPABOTKY MH®OPMAIINN

B pesynbpTate TecTupoBaHus Tpymmna CTyaeHTOB Habpana oasl: 5,3,0,1,4,2,5,1,4,5.
a) CocTtaBbTe BapuaIllMOHHBIN PsI/T TAHHBIX.

6) CocTaBbTe CTATUCTUYECKHM PSi.

B) [locTpoliTe MOTUTOH YaCTOT IO IMOJYYCHHBIM JTaHHBIM.

r) Haiinute BBIOOpOYHOE CpeiHEe.



ITaJI0HbI 0TBETOB
1. OTBeTHI HAa TeOpeTHYECKHE BONPOCHI

1. MHoxkecTBa
MHO0:KeCTBO — 3TO COBOKYITHOCTH 00bEKTOB (3JIEMEHTOB), KOTOPbIe IOHUMAKTCHA KAK eIMHOe
neJioe (IO TEM WM MHBIM MMPU3HAKAM, KPUTEPHSIM WM 00CcTOsITeNbcTBaM). [Tpruém, 3TO HE TOJIBKO

MaTCpHaJIbHBIC O6LCKTBI, HO N 6YKBI)I, I_[I/I(bpbl, TCOPEMbI, MbICJIM, SMOLUU U T. AO.

ABC, X TY 2

OOBIYHO MHOXKECTBa 0003HAYAIOTCA OOJBIIMMH JIATUHCKUMU OyKBaMu (kax

B

eapuanm, ¢ NOOCMPOYHLIMU UHOEKCAMU: 4. 4. By u m. n.), a ero 3JEMEHTHl 3alKCHIBAIOTCS B
(GUrypHbIx cKOOKax, HaIIpUMep:

A= '[a;, B, 8, ..., 5 M, E}

HaTypaJbHBIX YUCEII;

o= {ﬂm, Bawna, Tana, Ilema, Hlna, Tm}

N={12345, }

— MHOECTBO OyKB pYyCCKOro angaBHTa; MHO3KECTBO

— MHOYKECTBO CTYJIEHTOB B 1-M psny

R
MHoxecTBa A H "1 ABISAIOTCS KOHEUHbIMU (COCTOHH.II/IMI/I N3 KOHCYHOI'O 4Yuciia SHQMCHTOB), a

MHOXECTBO N _ OTO IPHUMEP beckoneuno20 MHOKECTBA. KpOMe TOro, B TCOPUMU UM Ha IPAKTHUKE
paccMaTpuBaCTCA TaK Ha3bIBACMOC NYCHioe MHOIHCECMBO.

i MHOXECTBO, B KOTOPOM HET HA OAHOI'O 3JICMCHTA.

MHOX€ECTBO & SABJIACTCA MOAMHOKECTBOM MHOXXECTBA ﬂ, €ClIn KaXKJIbIi QJICMCHT
MHOXXCECTBA & MNPpUHAJICIKUT MHOXKCCTBY _ﬂ NHbiMu CJIOBaMH, MHOXCCTBO & COACPIKHUTCA BO

muoxecte A: FC A

2. leiicTBust Hag MHOo:KkecTBaMu. [lepeceueHre MHOKeCTB.

Hepeceqeﬂne MHOXECTB XapPaKTCPU3YCTCA Joru4eckoi csizkoid M u 0603HavaeTcst 3HaUKOM !

HepecequHeM MHOXCECTB A n & Ha3bIBACTCA MHOXCCTBO A B, Ka)KI[I)If/'I 9JICMCHT KOTOPOTI'O
MPUHAJIC)KUT U MHOKCCTBY A , H MHOXXCCTBY & .

HepecequI/Ie — 9TO o61uas[ YaCTb MHOKCCTB!

Tak, HarpuMmep, I MHOKECTB A={i,j. k), B={k,m] . AN E= (%]

Ecmm Y MHOXECTB HET OJMHAKOBBIX 3JICMCHTOB, TO UX IMMEPECCUCHUE ITYCTO.

3. JlelicTBusi HaJx MHOKecTBAMHU. O0beIMHEHUE MHOKECTB

O0benMHeHHe MHOXKECTB — XapakTepusyercs Jiorndeckoil cBsizkoid MJIM  u  o0o3Hauaercs
3Ha4YKOM -/



O6weuneHneM MHOKECTB 1 u & maspiBaerca MHOxkectBO A 5| Kam[pIi 7€MEHT KOTOPOTO

IMPUHAJJIC)KUT MHOXKCCTBY A HUJIM MHOXECTBY & .

3anHieM 0GBETHHEHHE MHOKECTB “1 = (135} 8={-10, 1}: AvB={-10135 TYT HYXHO

NEPCUUCIIUTL BCC 3JICMCHTBI MHOXKCCTB A n & 5 HpI/I‘-IéM OJWHAKOBBIC 3JICMCHTbBI ( 6 OaHHOM ciaydae
e()uHub;a Ha nepecevyeHuu MHoofcecme) CIICAYCT yKa3aTb OQUH pas.

4. leiicTBHSI HAJ MHOKeCTBaMHU. Pa3HOCTH MHOKECTB

Pa3HocTBI0 MHOXXECTB A n & Ha3bIBAOT MHOXCCTBO Al B, Ka)KI[Hﬁ JJICMCHT KOTOpOoro
MMPUHAJICIKUT MHOXCECTBY A H HC MMPUHAJICIKUT MHOXCCTBY B:

A\ B

PazHocTh A\VE YUTAKOTCA CICAYIOIIUM 06p330MZ «a 0e3 0o». U pacCyxaaTb MOKHO TOYHO TaK KC:

A={ab ¢ d} B={14d5} . UtoOb! 3anucaTh pa3HOCTb AVE HYKHO

5. A\B={2¢]

paccMOTpUM MHOXECTBA
13 MHOXKECTBA <1 «BBIGPOCHTE» BCE HIEMEHTHI, KOTOPHIE €CTh BO MHOXKECTBE

3epKabHO: Pa3sHOCTBIO MHOXKeCTB & 1 4 HaspiBator  MHOxkectBo &',  kawupii  smement
KOTOpOro MPUHATJICIKUT MHOXCCTBY B U HC MMPHUHATJICKUT MHOXCCTBY 1‘1

B\A

s Tex e vioecrs A=1@b.¢.d}. B={1ad, 3} Bva={15 -

MHOXXCCTBaA B «BLI6pOI_HeHO» TO, YTO €CTh BO MHO>KECTBC A .



Kpowme Toro, nHorna paccMaTpuBarOT CUMMEMpUYecKyro pa3HoCTb AAB

AAB=(A\BYU BV A

, KoTopasi 00beIuHsIeT 00a

«IIoJIrymecdanar»:
MHOXECTB).

WHBIMH CJIOBaMH, 3TO «BCé, KpoME€ TMEPECCUCHUA

5. JdeiicTBusi HAX MHOKecTBaMU. /lekapTOBO NpoU3BeleHne MHOKECTB
JlekapTOBBIM (mpsiMbIM) npoussenenneM MEoxectB <1 u £ HaspiBaercs

MHOXECTBO Ax B BCEX YIIOPAAOYCHHEBIX I1ap I:a’ b) , B KOTOPBIX 3JICMECHT acd , 4 JJICMCHT be B

A={d.5 s}, B={-1.4}

3anuiiem JIEKAPTOBO IPOU3BENCHUE MHOECTB :
Ax 5= {(d’ —D@.d) 0. - 1.05.d), .- D, 04D } — HIEPEYHCIICHUE nap yI00HO
OCYILECTBIATh 1o CHENYIOLIEMY aIropuTMY: «CHauaja K lI-My  dmeMeHTy

MHOXXECTBA A MMOoCJICA0BATCIIbHO IPUCOCINHACM KaXXObIHA 3JIEMEHT MHOXKECTBa & , 3aTCM KO 2-My
OJIEMCHTY MHOXKCCTBA A IIpHUCOCAUHACM Ka)KI[BIﬁ 9JICMCHT MHOXXCECTBa & , 3aTEM K 3'My OJIEMCHTY
MHOXECTBA A IpUCOCAUHACM Ka)KI[BIﬁ QJICMCHT MHOXXECTBA & ».

A« B={(d.ED. (@d.[d). .- . G.d).(f.~ ). (f.d)}

3epKaJ'II>HOZ AC€KAPTOBbIM NMpOoMU3BECACHUEM MHOXCCTB & n A Ha3bIBACTCA

MHOXECTBO B A BCCX YIOPAAOYCHHLIX I1ap (b’ d:l , B KOTOPBIX be B’ ae A . B namem IIpHUMEpPC:
4 = - —_ —

x4 {( 1’ d)’ ( 1’ 5:" ( 1’ f:l’ (d’ d)’ (d’ 5)’ (d’ f:l} — 31€Ch CXEMa 3aIllMCHU aHaAJIOT'MYHa. CHa4daJia

K «KMUHYC €AUHUILCH» MTOCICAOBATCIIBHO IPUCOCANHACM BCC 3JICMCHTBI MHOXKECTBA A , 3aTEM K «I3»

BrxA={(=Ld).(=L,5), (=L f).(d,.d).(d.5).(d. [)§

— T€ XK€ CaMbIC DJICMCHTBI:

6. MatemaTu4yeckue NOHATHSA

Ilonamue — 310 (QOpMa MBIIUICHUSI, B KOTOPOH OTPaKE€HBI CYIIECTBEHHBIC (OTIMYUTEILHBIC)
CBOWCTBAa OOBEKTOB U3Y4EHHUS.

Cooeporcanue nonamusi — 3T0 MHOXKECTBO BCEX CYIIECTBEHHBIX IPU3HAKOB JAHHOTO ITOHSATHS.

Obvem nonamus — MHOXKECTBO 00BEKTOB, K KOTOPBIM IIPUMEHUMO JAHHOE IOHSATHE.

Ecnu o6beM OHOrO MOHSATUS COAEPXKUTCA B O0OBEME JAPYroro MOHSATHUS, TO BTOPOE MOHATHE
Ha3bIBAETCSl POO06bIM TIO OTHOUIEHMIO K IEPBOMY IOHSTHIO, a NEPBOE HA3BIBAECTCS 6UO06bIM TIO
OTHOIIEHHUIO KO BTOpoMy. UeM Oosbilie 00beM MOHATHUS, TEM OeHEE coJiep KaHre U Ha00O0poT.

Knaccugpukayua nonamua - nporuecc BbIACHEHHS oObeMa MOHSTHUS; Pa3/ieIeHUe MHOXKECTBA
00BEKTOB, COCTABJIAIOIINX 00BEM POJIOBOTO MOHSTHS, HAa BUIBL.

OcnosHble MemoOobl 66e0eHUsL MAMEMAMUYeCKUX NOHAMULL

KOHKpEeTHO-MHIYKTUBHBINA METOJI.

AGCTpaKTHO-/IeTYKTUBHBIN METO/I.

7. Buabl onpenenenuii. TpeGoBaHusi K onpeeeHUI0

[TonsiTe MOKET OBITH IPABMIIHHO ONPeIeeH0 PA3TUIHBIMU CIIOCOOAMM:

Yepes Oamxailnuii poa 1 BUI0BOE OTJIHYHE.

K oreickanuio Onmxaliiero poga CleayeT CTPEMUTHCS MOTOMY, YTO B TaKOM CIIy4ae MBI
MOAXOIUM ONMKe K OmpeeNnseMoMy MOHSATHIO, ero o0beMy W Omarojaps 3TOMY YMEHbBIIAeTCs
COBOKYITHOCTh BHUJIOBBIX ITPU3HAKOB B ONPECICHUU.

Ilpumep: xkBampaT — NPSAMOYTOJBHUK C PAaBHBIMH CTOPOHAMH; POMO — MapajuieiorpaMM, Y KOTOPOTO
JIMaroHajau B3aMMHO MEPIEHANKYISPHBI.

I'eneTnyeckoe.

T'enemuueckoe ompeneneHre MOKa3bIBACT, KaK BOSHUKAET, 00Opa3yeTcs MaHHBINA MpEeaMeT Win
sIBIICHHE.

Ilpumep: OKPYKHOCTh — MHOKECTBO BCEX TOYEK IMIIOCKOCTH, HAXOAIIMUXCA HA JAHHOM PACCTOSTHUH OT
JJAHHOM TOYKH, JIeKaIIEH B 3TOM IIOCKOCTH.
NHaykTUBHBIE.



CyllecTBYIOT peKyppeHmHble WU  UHOYKMU6Hble omnpeneneHus (apupmeruyeckas Hu
reoMeTpPHUECKasi IPOTrPECcCHH), KOTa YKa3bIBAeTCsl CIIOCO0 MOIydYeHUsI HOBOTO, KpPOME MEPBOTo, YieHa
yepes3 MpebLyIIHiA.

IIpumep: peKyppeHTHOE paBeHCTBO a =a ~+d ompeenser apupMEeTHUECKYIO IIPOrPECCHUIO.

Yepes abcTpakuuio.

Omnpenenenus, pacKpbhIBalOIIME 3HAYCHWE TEPMUHA IMYTEM TAaKOTO IMEPEYUCICHHs O0OBEKTOB,
KOTOpOE CO3JIaeT IpecTaBiIeHne 006 o0bemMe U coaepkanuu nousitus. Harpumep: «HatypanbHblil psn
yucel — 310 1,2,3, U T.J.».

Ilpumep: HaTYpanbHOE YUCIIO — XapaKTEPUCTHUKA KJIACCa SKBUBAICHTHBIX KOHEYHBIX MHOKECTB.

OTmeTHM elle npaBuja MOCTPOSHUS onpeaeseHus: 1) OHO JOKHO OBbITh MOJHBIM M TOYHBIM,
YETKUM U SICHBIM; 2) HEJb3sl ONPEAEATh NOHATHE Yepe3 HEHU3BECTHOE NOHITHE WM HEU3BECTHBIN
IpHU3HAK; 3) HeJb3s JOMYyCKaTh JIOTHYECKOro Kpyra: A ompenenats udepes B, a B — uepes A; 4)
n30eraTb OTPHULATENBHBIX OINpPECeNICHUH, T.e. yKa3aHWi Ha TO, 4YeM ONpeensieMblii OOBEKT He
oOnanaer (Hampumep, onpeaeicHue «HeueTHas QyHKIUS ecTh (QYHKIUS HE SBIAIOIIAACS YETHON» He
OyZeT BEpHBIM OIpPEICICHUEM, IOCKOJIbKY CYIIECTBYIOT (YHKIHMU KOTOpbIE HE SBIAIOTCS HU
YETHBIMU, HU HEYETHBIMH )

8. BoIcka3bIBaHus
[Ipemioskennem Mbl OyfeM Ha3bIBaTh JHOOOE COEAMHEHHE CIIOB, MMEIOIIEE CaMOCTOSTEIbHBIN
cmbici. Harmpumep:
a) Croii!; b) [Ipexpacnas moroaa, He Tak ym?; c) 3 > 1;
d) Besikuii mpsiMoyrosibHEK eCTh KBajpart; €) Ecima > Db, Tob <a.
W3 nByx npeanokeHuii MO>KHO o0pa3oBaTh HOBBIE IPEUIOKEHMSI, UCIIONIb3Ys JUIsl 3TOTO COI03bl “HU”,

2. 2

wim”’, “ecnd....,10....7”, “rorma W TOJNIBKO Torma”’, W Ap. C mOMOIbK YacTHUIBl “HE” WU
CJIOBOCOYETAHUS ““HEBEPHO, YTO MOXKHO M3 JAHHOTO MPEJJIOKEHUSI TIOTyYUTh HOBOE.

CnoBa “w”, “wmm”, “ecnu....,T0....”, “TOrga W TOJBKO TOT/A, KOTJAA”, a TaKkKe 4yacThimy ‘‘He”
(“HeBepHO, YTO”) HA3BIBAIOT JOTHYECKHMH CBSI3KAMM.

[Ipennoxenus, oOpa30BaHHBIE U3 APYIHX MPEUIOKCHUH C MOMOIIBIO JIOTMYECKUX CBS30K,
HA3bIBAIOT  COCTABHbIMH. [IpeanoskeHus, He  SBISIOLUIUECS  COCTAaBHBIMHM,  Ha3bIBAIOTCS
3JIeMEHTAPHBIMH. DJIEMEHTApPHBIC BBICKA3BIBAHUS O0003HAYAIOTCS MaJbIMH OYKBaMM JIATUHCKOTO
andaswura: X, y, z, ..., a, b, C, ...; ICTHHHOE 3Ha4eHHE BhICKa3bIBaHUs 1U(ppoii 1, a MoKHOE 3HAYEHUE -
uudpoit 0.

Buickasvieanuem naszvigaemcs npeonodxcenue, OMHOCUMENLHO KOMOPO2O UMeen CMbICT 2080PUMDb,
YMo OHO UCTUHHO UNU IOHCHO.

B npumepe, paccMOTpeHHOM BbIILIE, IIEPBBIE /IBa MPEJIOKEHNS BBICKA3bIBAHUSIMU HE SIBIISIOTCSL.

KaxxoMy BBICKa3bIBaHUIO TMPUIATUM 3HAYCHUE WMCTUHHOCTU: M (UCTUHA), €CIId 3TO HUCTUHHOE
BBICKa3bIBaHUE, U .JI (JIOXKB), €cAM ATO JIO)KHOE BBICKa3blBaHWE. BBUay Toro, 4ro Hac Oyxer
HWHTEpPECOBaTh HE COJCP’KaHME BBHICKA3bIBAHUS, a 3HAYCHUE €T0 UCTUHHOCTH, BhICKa3bIBaHUs (C) U (€),
XOTS M Pa3IMYHOTO COJEp)KaHUs, Il Hac OyAyT TOXKIECTBEHHBI, T. K. KKIO0€ M3 HHUX HMEET
3HaueHue /.

9. Bricka3biBaTesibHbIE (OPMBI

Ilpeonoowcenue, cooepixcaujee xoms Obl 00HY NEPEMEHHYI0 U CIMAHOBAUieecs BblCKA3bIBAHUEM
npu NOOCMAHOBKe MeCmo NePeMeHHOU ee 3HAYeHUs, HA3bl8AEMC sl BbICKA3bIBAMENLHOU HOPMOL.

OpnHOMECTHOM BBICKa3bIBaTeNbHON (OpMOH, 3amaHHOM Ha MHOXKecTBe X, Ha3bIBaeTCs
MPEVIOKEHUE C TEPEMEHHOM, KOTOpOE OO0pamiaeTcss B BBICKA3bIBAaHHE MPU TOJCTAHOBKE B HETO
3HAYEHU IEPEMEHHOM U3 MHOXECTBA X.

BrickazbiBaTenpHbIe POPMBI TPUHATO 0003HA4aTh: A(X), B(X)...... .

X — oOnacth ompejeNeHUs BBICKAa3bIBATEIbHOW (OPMBI, MHOXXECTBO Te€X 3HAYCHHIA
MepeMEHHOM, KOTOPhIE MOYKHO TIOJICTABUTH B BHICKA3bIBATEIBHYIO (POPMY.
Cpenu Bcex BO3MOKHBIX 3HAUEHUW NEPEMEHHOM B TMEPBYIO OYEpENb HHTEPECHBI T€, KOTOPHIE
oOpamiaroT BBICKA3bIBATEIbHYIO (OPMY B HMCTUHHOE BBICKAa3bIBaHWE. MHOXKECTBO TaKMX 3HAYCHHI
MEPEeMEHHON Ha3bIBAIOT MHOKECTBOM UCTHHHOCTH BBICKA3bIBATEIHHOU (DOPMEI.



10. Onepaunu HaJ BbICKa3bIBAHUAMH

Otpunanne. OTpullaHHEM BBICKA3bIBAHMS a HA3bIBACTCSI HOBOE BBICKA3bIBAaHUE, KOTOPOE
SBIIIETCS MCTUHHBIM, €CIIM BBICKAa3bIBAHHWE a JIO)KHO, M JIOKHBIM, €CITM BBICKA3bIBAaHHWE a HMCTHUHHO.
OTpuiianue BbICKa3bIBaHMS a 0003HAYACTCS 4 U YUTACTCS «HE a» WU «HEBEPHO, UTO ay.

Konbronkuusi. KoHBIOHKIHMEH (JJOTMYECKMM YMHOXXEHHEM) JBYX BBICKa3bIBaHMM a U b
HA3BIBAETCS HOBOE BBICKA3bIBAHUE, KOTOPOE CUMUTACTCS MCTHHHBIM, €clii 00a BBICKA3bIBaHUS a M b
UCTUHHBI, U JIO)KHBIM, €CIIM XOTS Obl OJHO M3 HHUX J0XHO. KOHBIOHKIMSA BBICKa3bIBaHUH a U b
o003HaYaeTcss CUMBOJIOM a A b, unraercs «a u b». BrickaspiBaHus a W b Ha3bpIBAOTCS WICHAMHU
KOHBIOHKIIUH.

JAu3bloHKIuA. J(M3BbIOHKIMEH (JIOTHYECKHUM CJIOKEHHEM) JBYX BBICKa3blBAaHMH a M b
HA3bIBAETCS HOBOC BBICKA3bIBAHHWE, KOTOPOE CUUTACTCS WCTUHHBIM, €CIIM XOTsA OBl OJHO U3
BBICKA3bIBAaHUH a, b UCTUHHO, W JIOKHBIM, €CIM OHM 00a JIOXKHBI. J[M3BIOHKIMS BBICKA3bIBaHUH a, b
0003Ha4YaeTCss CUMBOJIOM «a Vv by, unraeTcs «a wiH by». Bricka3piBaHMsS a, b HA3BIBAIOTCS YJICHAMM
JTU3BIOHKIINH.

Nmnnukanus. Mmmmkanyeil 1ByX BbICKa3bIBaHMM a U b Ha3bIBaeTCs HOBOE BBICKa3bIBaHUE,
KOTOpPOE CYHUTACTCS JIOKHBIM, €CIIM a4 WCTHMHHO, a b — JIOHO, ¥ HCTUHHBIM BO BCEX OCTAJIbHBIX
ciydasx. MiMminukanus BbIcKa3bIiBaHUH a, b 0003HavyaeTcs CUMBOJIOM a—b , yhTaercs «eciau a, To by
WM «3 a cienyer b». Bricka3zpiBaHWE a Ha3bIBAIOT YCJIOBHUEM WJIM TOCBUIKOW, BBICKA3bIBaHHE b -
CJIEICTBUEM WJIM 3aKJIFOUECHUEM, BHICKa3bIBaHUE a—b clieloBaHMEM WU UMILTMKALUEH.

OKBUBAJIEHTHOCTh. DKBUBAJICHTHOCTHIO JIBYX BBICKA3bIBAHWA a W b Ha3BIBACTCS HOBOE
BBICKA3bIBaHUE, KOTOPOE CUUTAECTCS MCTUHHBIM, KOTJa 00a BBICKa3bIBaHUA a,b 1100 OAHOBPEMEHHO
WUCTUHHBI, TMOO OJHOBPEMEHHO JIOXKHBI, U JIO)KHBIM BO BCEX OCTAJIBHBIX CIydasX. DKBHBAICHTHOCTb
BBICKa3bIBaHUH a,b 0003HAYaeTCs CHUMBOJIOM X Y , YHTAETCSA «JIA TOrO, YTOOBI a, HEOOXOAUMO U
JOCTATOYHO, YTOOBI by WM «a TOT/Ia U TOJIBKO TOT/Ia, KOT/Ia by, WM «IJIs TOT0, YTOOBI 8, HEOOX 0JTUMO
M TOCTATOYHO, YTOOKI by.

11. Boicka3pIBaHUsI ¢ KBAHTOPaAMU
UtoObI U3 BBICKa3bIBATENLHON (DOPMBI TIOTYYUT BHICKAa3bIBAHHE MOYKHO:
1.BmecTo nepeMeHHO MOICTaBUTh €€ 3HaUCHHE.
2. B BeICKa3bIBaTENbHYIO (hOpMy 1OOABUTH KBAHTOP.
KBaHTOp — 3TO CII0BO, KOTOpPOE MOKA3bIBAET, O CKOJBKUX (BCEX MJIM HEKOTOPBIX) OOBEKTax
UJET peyb B MPEITIOKEHUU.
PaznuuatoT KBaHTOPBI OOLTHOCTH U CYIIECTBOBAHUS.
KBaHTOpPBI 00IIIHOCTH — 3TO CJIOBA “JTF000I”, “BCsIKMiA”, “KakIbIi”, “Bce”.
O06o03HaueHne KBaHTOpa OOIHOCTH: V X.
KBaHTOpBI CyliecTBOBaHUSI — 3TO clioBa ‘‘CyIIECTBYET , ‘““HEKOTOpbIE”, “Haiiaercd’, “XoTd
ObI O1MH”.
O6o03HaueHue KBaHTOpa CyIIEeCTBOBAHHUS : 3 X.
IIpaBuia nocTpoeHusi OTPHMUAHUI BbICKA3BIBAHUI ¢ KBAHTOPAMH
OTpunianue BbICKa3bIBaHHsI ¢ KBAHTOPOM MOXKHO IMIOCTPOUTH ABYMsI CITIOCOOAMMU:
1. [TocTaBuTh Mepes BHICKA3bIBAHUEM CJIOBA “HEBEPHO, YTO™;
2. Jns Toro, ytoObl MOCTPOUTH OTPHUIIAHHWE BBICKA3bIBAaHHUS C KBAHTOPOM OOIIHOCTH
(cymiecTBOBaHUs), JOCTaTOYHO 3aMEHUTH €r0 KBAHTOPOM CYIIECTBOBaHMS (OOLIHOCTH) U MOCTPOUTH
OTpHULIaHKE MTPENIIOKEHUS, CTOSIIETO 110CIIE KBAHTOPA, T.€.

YVOOA) =3 (x) A ;
FCOA) =V (x) A,
KBanrtops! 3 1 V MOryT HCIIOJIB30BaThCA U AJIs JIFOO0OT0 YKCiia IepeMEHHBIX.

12. YMo3akja04eHus 1 UX BUAbI
YmMmo3akmoueHrne — ¢GopMa MBIIUICHUS, B KOTOPOW W3 OJHOTO WM HECKOJBKUX CYXKICHHHA Ha
OCHOBaHUU OIPE/ICTICHHBIX MPAaBUJI BBHIBOJA MOIYyYaeTCs HOBOE CYXKIEHHE, C HEOOXOIUMOCTBIO WU
OTIpe/ICTICHHON CTETICHBIO JIOCTOBEPHOCTH CIICAYIONIEE U3 HUX. Y MO3AKITFOUEHUSI COCTOST U3 NOCHLIOK
U 3aKIH0YEHUSL.



IMochLIKM — 3TO bICKA3bIBAHUS, COOEpICaAUyUe UCXOOHbLE OAHHDIE.

3akJjI04eHHe — 3TO BbICKA3bIBAHUE, COOepcauiee HO8oe 3HAHUe, NOTYYeHHOE U3 UCXOOHDBIX.
Jlormyeckuii mepexo/1 OT MOCHUIOK K 3aKJIFOYEHHUIO - BBIBOJ.

JeAyKTUBHBIM Ha3bIBACTCSI YMO3AKJIIOYEHHE, B KOTOPOM IIOCBUIKM M 3aKJIIOYEHUE HAXOJATCS B
OTHOILIEHUH JIOTHYECKOI0 CIEI0BAHUS.

A1, A2, ..., An=Bwum (A1,A2,...,An)/B

HenosHas MHAYKOMS — 5TO yYMO3aKJIIOUYEHHE, B KOTOPOM HAa OCHOBAaHUU TOTO, YTO HEKOTOPHIE
00BEKTHI KJ1acca 00JIaIaf0T ONPEACICHHBIM CBOMCTBOM, JIEIACTCSI BBIBOJ O TOM, YTO 3THM CBOMCTBOM
00J1a7a10T BCE 0OBEKTHI JAHHOT'0 KiIacca

BbIBOSBI, TIOJIyYEHHBIE C TOMOIIBIO HEMOJHOW HWHAYKIIMH, HOCAT XapakTep MNPEINONIoXKEHUsT |
HYXKJAIOTCS B IalbHEHIIeH TPOBEpKe: UX HAIO JTHO0 J10Ka3aTh, TMO0 ONMPOBEPTHYTH.

AHAJIOTHSI — 9TO YMO3aKJIIOYEHUE, B KOTOPOM Ha OCHOBAHHUHU CXOJICTBA JBYX OOBEKTOB B HEKOTOPHBIX
HpI/I3HaKaX nu HpI/I HaAJIMYUHU JOIIOJIHHUTCIIBHOT'O npmHaKa y OJHOTI'O U3 HUX JOCJIaCTCA BBIBOA O HAJIUYUHN
TaKOT0 K€ IMPU3HAKa y IPyroro o0beKTa.

BbIBO/I 110 aHAIOTHH HOCHT XapakTep MPEANOIOKECHHS, TTO3TOMY HYXIAaeTCs MO0 B JJOKA3aTEIIbCTBE,
100 B ONPOBEPIKCHHH.

I[MonHast MHAYKIMUSA - 3TO YMO3aKJIIOUEHHE, B KOTOPOM BBIBOJI JIEJA€TCSI HA OCHOBE PAaCCMOTPEHUSs
BCEX YACTHBIX M BO3MOXKHBIX CITy4aeB.

13. Buasl 1oxka3arejabCcrB
JlokazaTh Kakoe-muOO YTBEpKIECHHE - ITO 3HAYUT IOKA3aTh, YTO 3TO YTBEPKICHHUE JIOTHYECKU
CIIEYET U3 CUCTEMbI UCTHHHBIX M CBS3aHHBIX C HUM YTBEPIKIICHHIA.
[To cnocoOy Benenus (T.e. Mo popMe) pa3IHydaAlOT: npsmble U KOCEeHHble TOKAa3aTeIbCTRA.
IIpsimbie TOKA3aTEIIbCTBA CTPOSATCS HA OCHOBE JICTyKTHUBHBIX YMO3aKIFOUCHUIA.
K koceennvim OTHOCSTCSA HOKa3aTeNbCTBA MEMOOOM OM HPOMUEHO20 W JIOKA3aTEIbCTBO HA OCHOBE
3AKOHA KOHmMpano3uyuu.
CyIIHOCTh METO/Ia OT MPOTHBHOTO 3aKJIFOYACTCS B CIICAYIOMIEM:
-IyCTh TpeOyeTcst JoKa3ath Teopemy A — B ;
- ZIOIyCKaeM, 4To 3aKiIodeHue TeopeMsl (B) - 105kHO, clieoBaTeIbHO ero oTpullanie B -ucTuHHO;

-IPUCOEINHSEM NpeiokeHne B ycnosuio;

-CTPOMM IICTIOYKY JIESAYKTHBHBIX YMO3AKIIFOUEHHUH 10 TeX TOop, MOKa HE TOJIYYHUM YTBEpIKICHUE,
MPOTUBOpEYAIllee YCIOBHIO;

-JIeJlaeM BBIBOJI O TOM, UTO ITOJTYYCHHOE MPOTHBOPEYNE JOKA3BIBACT UCTHHHOCTH TEOPEMBI

A — B.

14. OcHoBHBbIE opMYJIbI KOMOUHATOPUKH
BriOopka Ha3bpIBaeTCsl YHOPSIOYEHHOW, €CIM B HEW 3aJaH MOPSAOK CIEAOBAaHUS SJIEMEHTOB.
Ecnu nopsiok cieioBaHus 3IEMEHTOB HECYILIIECTBEHEH, TO BEIOOPKA HA3bIBAETCS HEYIOPSJOUSHHOI.

W3 ompeneneHus cieayeT, 9YTO IBE YIOPSJOYCHHBIE BBHIOOPKH, COCTOSIIIME W3 OJHUX U TEX XKe
3JIEMEHTOB, HO PACIOJIOKEHHBIX B Pa3HOM HOPSJIKE, SIBISIOTCS PA3INYHBIMU.

Ilepecmanoeku. YuopsimoueHnble BbIOOpKH, 00beMoM N u3 N a7ileMEHTOB, TJ€ BCE DJIEMEHTHI
pa3nuyHbl, Ha3blBatoTCs mnepectaHoBkaMu u3 N anemenToB. Umcno mepectaHoBoK H3 N 3eMeHTOB
o0o3Havaercsa Pn. P = N!

Pazmewenusn. Ynopsigouenusle BbiOOpku oO0bemMoM M u3 N anementoB (M <N), rme Bce
DJIEMEHTHI ~ pa3IM4yHbl, HA3bIBAIOTCA pa3MenieHusMu. Ywmcno pasmemeHuit w3 N aineMeHTOB

n!
A" 4™ _my!
o M obo3Hagaercg ~ . T = (n-m).

Couemanusa. Heynopsnouenusie BeiOOpkH oObeMoM M u3 N anemenToB (M < N) HazbIBaroTcs

)
m
m_
m C, =

coueTaHusaMH. VX uncio o6o3Hauaercss '

m!({n—m)!



15. Cayuaiinas BetnunHa. @yHKIMs pacnpeneeHust caydaiiHOi BeJTMUHHBI

Cay4aifHO#M Ha3bIBAalOT BEIWYMHY, KOTOpas B pPE3yldbTaTe MCHBITAHUSA IPUMET OJHO
BO3MOXXKHOE 3HA4YCHHE, HANEPEN HEU3BECTHOE U 3aBHUCSILEE OT CIY4alHBIX IIPUYUH, KOTOPHIE 3apaHee
HE MOTYT OBITh YYTEHBI.

BrlnageHne HEKOTOPOro 3HaUEHUs CIIy4aiiHOM BEJIMYUHBI Xi. 3TO CIy4daiiHOE COOBITHE:

X = Xi. Cpenyu ciydallHBIX BEJIMYMH BBIIEISAIOT JAMCKPETHBIE W HENPEPBIBHBIE CIIydallHbIC
BEJIMYMHBI.

JIMCKpeTHOM Cy4YaiHOW BeJWYMHOM HA3bIBacTCAd CllydaliHas BeEIWYMHA, KOTOpas B
pe3yJIbTaTe UCHBITAaHUS MPUHUMAET OTICIIBHBIC 3HAYECHUS C ONPEACIEHHBIMUA BEPOATHOCTAMH. Uncio
BO3MOJKHBIX 3HAUEHHH TUCKPETHOW CIydyallHON BEJIWYMHBI MOXKET ObITh KOHEUHBIM M OECKOHEUHBIM.
[IpuMepsl NUCKPETHOM CIIy4aliHOM BEIMYMHBL: 3allMCh IOKAa3aHUM CHOUAOMETpAa WM HM3MEPEHUHN
TEMIIEPATYPHl B KOHKPETHBIE MOMEHTBI BpEMEHH.

HenpepbiBHOI cjy4aiiHOW BeJIMYMHOM HA3bIBAIOT CIIY4alHYIO BEJIWYMHY, KOTOpas B
pe3yibTaTe UCHBITaHUS NPUHUMAET BCE 3HAYECHHUS M3 HEKOTOPOr0 4YMCIIOBOIO NPOMEXyTKa. Hucio
BO3MOJKHBIX 3HAUYCHHH HEMPEPHIBHOW CIIyYalHOW BeIWYMHBI OeckoHewHO. [Ipumep HempepbhIBHOM
CIIy4allHOM BEJIMYMHBI: 3alIUCh IIOKA3aHUM CIMIOMETpa WIM HM3MEPEHUHM JaT4hKa TEeMIEpaTypsl B
TE€YCHHE KOHKPETHOIO NHTEPBAJIa BPEMEHH.

JIrobast ciydaiiHas BEMMYMHA MMEET CBOM 3aKOH paCIpENCICHUS BEPOSTHOCTEH U CBOIO
¢byHKkuuIO pacnpesaeneHus BepostHoctell. [pexe, yeM nath onpenesneHne GyHKIUN pacipeaeaeHus,
PacCMOTPHUM IIEPEMEHHBIE, KOTOphIE €€ omnpenensator. [IycTe 3aqaH0 HEKOTOPOE X — ACUCTBUTEIBHOE
YHCIIO U MOJMydeHa ciydaiiHas BenuuuHa X, npu 3ToM (x>X). Tpebyercs onpenenuts BEpOATHOCTh
TOTO, 4TO CIy4aiiHas BelnyrHa X OyJeT MEHbIIE 3TOr0 (PUKCUPOBAHHOTO 3HAYCHHUS X.

OyHKIMEH pacnpereneHuss ClydaiiHOH BenmumHbBl X HaspBaercs  (ymkous  F(x),
OIIpEAECIAONIas BEPOATHOCTh TOTrO, YTO Cily4aiHas BeJuYuMHa X B PE3yJbTaTe MCIBITAHUS IPUMET
3HAYEHUE MEHbIIIEE 3HAYECHUS X, TO €CTh:

F(x) = P(X <x),
T'Ac X — IIPOU3BOJIBHOC JEUCTBUTEIILHOE YHCIIO.

16. Uncsi0Bble XapaKTePUCTHUKH CIAYYAHHBIX BEJTUYHH

CrnyuaiiHas BellMunHa (HENpephIBHASI UM IUCKPETHAs ) UMEET YUCIICHHbIE XapaKTEPUCTUKHU:

1. Maremaruueckoe oxunanue M (X). DTy XxapakTepUCTUKY MOKHO CPaBHUBATh CO CPEIHUM
apu(pMeTHYECKUM HaOI0JaeMbIX 3HAUE€HUH ciydaifHOl BeTMuuHbI X.

2. Jucnepcus D(X). DT0 xapakTepuUCTHKa OTKJIOHEHUS CIydyalHOW BeTWYMHBI X OT
MaTEMaTHYECKOTO OKUJaHUS.
3. Cpennee kBaapaTHyeckoe OTKJIOHeHUE s(X) Ui JMCKPEeTHOM M HENpephIBHOM ciydaiiHOi
BEJIMYMHBI X — 3TO KOPEHb KBaJAPATHBIN U3 €€ TUCTIEPCHUU:

o(x)= D).

17. BoiGopka. XapakTepuCcTHKHU BbIOOPKH

['eHepallbHON COBOKYIHOCTHIO HA3bIBAIOT TMOJHBIA HAOOpP BCEX BO3MOXKHBIX N 3HAYCHMIA
JTUCKPETHON cCiydaitHOM BenmuuuHbl X. [IpakTHYeCKH CIO0KHO TOJYYUTh MOJHYH HH(GOPMAIUIO0 O
ciydaiiHoi  BenmuumHe. llosTomy  cimyudailHeIM — 00pa3oM  OTOMpAlOT  OOBEKTHI, KOTOpHIE
HAa3bIBAE€TCS BBIOOPKOIA, TPH 3TOM YUCIIO — N HA3bIBAETCS 00BEMOM BbBIOOPKH.

CraTtuctuyeckuM pacnpeejieHieM BbIOOPKH WJIH CTATHCTHYECKHM pA00M HA3bIBAIOT
MEepEeYEHb BAPUAHT U COOTBETCTBYIOIIMX UM YAaCTOT WJIM OTHOCHUTEIIBHBIX YaCTOT.

[TociemoBaTenbHOCTh BapUaHT, 3alHMCAHHBIX B BO3pACTArOIIEM MOpsAAKe (BCS CTPOKA Xi)
HA3bIBACTCS BAPHAIMOHHBIM PpsiioM. Ywucino HaOMIOJCHUN nj HA3BIBAIOT YACTOTAMH, | — HOMEp
BapHaHTHI.



18. I'pa¢mueckoe npeacrapieHue BbIoopkHu. [loauron. I'mcrorpamma.

TaOiuuHbIC JaHHBIE MOTYT OBITH MNPEJACTaBICHBI TpadHUUeCKH B BHJE IIOJIUIOHA WJIH
rUcTOorpaMMmbl. Eciu BBIOOpKa 3ajJlaHa B BHJIC OTJACIBHBIX TOYEK, a HE MHTEPBAJIOB, TOTJA CTPOST
MIOJIUTOH YacCTOT.

IToIMroHOM YacTOT HA3bIBACTCS JIOMaHasi, OTPE3KH KOTOPOI COCIAUHSIOT TOUKH (X; ni/h).

Ecnu BeIOOpKa 3a/1aHa B BUJIE HHTEPBAJIOB, TOT/IA CTPOST THCTOTPAMMY.

I'ucTrorpaMMoii 9acToT Ha3bIBaeTCs CTyMeHYaTass (GUIrypa, COCTOSAIIAs U3 MPSIMOYTOJIbHUKOB,
OCHOBAHUSMHU KOTOPBIX CIIY)KaT MHTEPBAJIBI Xi, HX BBICOTHI PaBHBI Pi =Ni/n (IJIOTHOCTH OTHOCUTEIHHON
YacTOTHI).

19. YucioBble XapaKTePUCTUKH BHIOOPKH
[TycTs X1, X2, ..., Xn — BBIOOpKA U3 T€HEPATLHON COBOKYITHOCTH 00BEMa N.

Buvibopounoii  cpedneti (Wnv cpeonum 3HayeHue 6blOOPKU) HA3BIBACTCSA CpeaHEee apuPpMETHUIECKOe
3HAa4YCHHUE MPU3HAKA BBIOOPOYHOI COBOKYITHOCTH.

Ecnu Bce 3Ha4eHUs X1, X2, ..., Xn IPU3HAKA BEIOOPKH 00BeMa N pa3IndHbL, TO

- X +Xx, +..+X 1<
x =21 2 n :_Z X;
n Mgy Ecnu Bce 3HaueHus mnpu3HakKa Xi, X2, ..., Xk MMEIOT COOTBETCTBEHHO

YacTOTHEI N1, N2, ..., Nk, OpruYeM N1+N2+ ...+Nk= N, TO

k
- XN, +X,N, +...+ XN 1
% 2l *.. kKM _
X = 2 i,
=

n nj

Ecnu nmaHo pacmpenenieHHe HEMPEephIBHON CIy4alHOW BEJIMYMHBI, TO BMECTO Xi, OEpyT cepeauHy
Xi ¥ Xin

HHTCpBAja, T.C. 2

Buibopounoii  Oucnepcueii Ha3pIBaeTCsl  cpeqHee  apu(METHYEecCKOoe  KBaJpaToB  OTKJIOHEHUS
Ha0J110/1aeMBbIX 3HaYEHHUH BHIOOPKHU OT UX CPEHErO 3HAYEHUS X .

Ecnu Bce 3HaueHUs X1, X2, ..., Xn IPU3HAKa BEIOOPKH 00beMa N pa3auydHbl, TO

Ecnim Bce 3HaueHus Ipu3HAKa Xi, X2, ..., Xk AMEIOT  COOTBETCTBEHHO 4acTOTHI N1, N2, ..., Nk,
npuyem Ni+nz+ ... +Nk= N, TO

Dy :lzn’ ni(xf - ;)2
n i3

J1y1st BEIUMCIICHUST BRIOOPOYHON JUCTIEPCHH MOYKHO TIOJTb30BaThCsS (hOPMYJIOW:



Boibopounast gucnepcuss MMEET CUCTEMAaTU4YEeCKyl0 OIIMOKY, NPUBOISIIYI0 K YMEHbBIIECHUIO
n

nucnepcud. YToOBI 3TO yCTpaHMTH BBOJAT MONpPaBKy, yMHOxkas DgHa - 1. B pesymbrare
MOTYYAIOT UCnpasienHyro (WM MOOUGUYUPOBaHHYI0) TUCTICPCHIO:

Dy = 1 Zn'(xf-;)z

n-173

Kpome nucnepcun A XapakTepUCTUKU pacCesTHUSI 3HAYCHU MPHU3HAKa BHIOOPOUYHON COBOKYITHOCTHU
BOKPYI' CBOErO CpEAHEro 3HAYEHHUs TMOJIb3YIOTCA CBOJHOM XapakTEPUCTUKOM — CpeIHUM
KBaJIpaTHYHBIM OTKJIOHEHHUEM.

Bvibopounvim cpeonum keadpamuunvim omrionenuem (cmandapmom) Ha3bIBAIOT KBAPATHBIH KOPEHb
13 BBIOOPOYHOM TUCTIEPCUU:

Op :\@.



		2025-05-20T15:17:16+0400
	ФГБОУ ВО "ГИПУ", ГЛАЗОВСКИЙ ГОСУДАРСТВЕННЫЙ ИНЖЕНЕРНО-ПЕДАГОГИЧЕСКИЙ УНИВЕРСИТЕТ, КОРОЛЕНКОВСКИЙ УНИВЕРСИТЕТ




