JNucrok Nel3 HeiicTBuTensHble Yncna — 2. AKCMombl nopsifka 09.2015

Onpenenenne 1. MuoKecTBO F Ha3bIBACTCS AUHETHO YNOPAIOUEHHBIM, €CTTH HA HEM 38/IaHO OTHOIIECHHUE
«MeHbIIe WM PABHO» (TO €CTh W3BECTHO, JJIS KAKUX @, b € E' BBIIOJHEHO HEPABEHCTBO a < b), IpuIém
BBITIOJIHEHBI CJIEJIYIONINE AKCUOMBL NOPAIKA:

(O1) Hdns mobsix a,b € E Boimonneno a < b win b < a (aunednas ynopadowennocms).
(02) Hdns moboro a € E BBIIOIHEHO HEPABEHCTBO a < a  (pedaekcusnocmn).

(03) Ecm a,b € E,a<bub<a,10a=>0b (anmucummempuynocmns).

(0O4) Ecn a,b,c € E,a<bub<c 10a<c (mpanaumusrocms).

Bumecto a < b umyr Takzke b > a, a 3anuch a < b (nm b > a) oznavaer, uto a < b u a # b.
Bamaga 1. Onuinure Bce OTHOIIEHNsI JTMHEHHOTO mopsijika Ha MHOXKecTBe M = {x,y, 2}.
3amaua 2. Bepno jiu, 9T0 BCe yCI0BUS B OompejesieHnn 1 CyImecTBeHHbI !

Bagaga 3°. okakure, 9To ecau F — JIUHEHHO YIIOPSI0YEeHHOE MHOXKECTBO, TO s JIIOObIX a,b € F
BBITIOJIHEHO POBHO OJTHO U3 TPEX yTBepxKjaeHuit: a >0, a=05b, a <b.

Onpenenenue 2. Ilosie F' HasbiBaeTcs ynopadoueHHvM NOAEM, €CTH MHOYKECTBO F' JTMHEIHO yHopsiao-
Y9eHo, HpI/I‘{él\/I BBIITIOJIHEHBI CJICAYIONINE aKCUOMBI:

(AO) Ecint a,b,c€ F u a<b, 10 a+c<b+c (c84a3v nopadka u caoorcerus).
(MO) Ecm a,b,c € F, 0<c u a<b, 10 a-c<b-c (c643b nopadka u YmHONCEHUR).

Bagaga 4°. Ilycts F — ynopsimodentoe moste. Jlokaxkure, 9T0:

a) eecma>=>buc>d, Toa+c>=b+d; 6) eccma>b>20uc>2d>0, Toa-c=2b-d=>0;
B) ecoii a = b, 10 —a < —b; r) ecma>=>b>0, 1ol/a<1/b; a) 1>0.

3agaua 5. Ilycre F' — ynopsigouentoe nosie. Bepuo Jim, 4arto:

a) ecma=>buc>d, toa—c>=b—d; 6) ecctua>b>0uc>d>0, toa/c>b/d=>0;
B) ecima>buc<0, toa-c<b-c r) ecima >b, 10b—a <07

Bamaua 6°. a) Ilycre F' — ynopsiodernoe nosie, a P — MHOXKECTBO €ro noAoHCumesb ol JIeMeHTOB,
10 ectb P = {a € F | a > 0}. JIokazkuTe, 4TO BBIIOJHEHBI CIEIYIONIHE CBOHCTBRA:
(P1) Hns smoboro a € F' BepHO POBHO OJIHO U3 TPEX yTBepKIenwii: a € P; a=0; —a € P.
(P2) Ecm a,b€ P,roa+b€e Pua-be P.

6) Ilycrs F' — nose, P C F' — noxmuoxecTBo, yaoierBopsiomiee yeiaosusMm (P1) u (P2). Jokaxnre,
qTo 110Jie F' MOXKHO C/Ie/IaTh YIIOPSIOUEHHBIM TakK, 4T0 P Oy1eT MHOXKECTBOM HOJIOKUTETbHBIX SJIEMEH-
TOB, IIPUYEM OTHOIIECHHE TIOPsijIKa < OJIHO3HAYHO ONPEJIEIsieTCsi MHOXKEeCTBOM P.

3agada 7. fBirsgerca sm ynopsI09eHHBIM [10JIEM a) 7Z; 6) Q; B) Z/577
3agada 8. [lokaxkuTe, 9TO B JII000M yHOPAJOYCHHOM II0JI€ OCCKOHEYHO MHOT'O 3JI€MEHTOB.

Bagaua 9*. Ilycts F' — ynopsgmodennoe moje. PaccMOTpUM MHOXKECTBO PalMOHAJbLHBIX (DYHKIMIT OT

IIEPEMEHHON T
Py L PE  p ger
(z) = , Q€ Flz], Q#0
Q(z)

C €CTeCTBEHHBIMU OllePAIlUAMU CJIOKEHUA U YMHOXKEHH.
a) Ilposepbre, uro F(z) — 1o mose. 6) okaxkure, uro noje F () MOXKHO ¢IeIaTh YIOPSOUEHHBIM.
B) Jlokaxnre, uro nosie F'(x) MOXKHO C/eaTh yIOPSAZ0UIEeHHBIM JBYMS PA3IMIHBIMU CIIOCODAMIL.
Hamomunanme. 3necsy Fx] obo3nadaer MHOXKECTBO MHOTOWICHOB ¢ Koddduimenramu u3 moss F.

112131 44444555566 777118199129
a | 6| Bl r|lajlalols]lrllalbl alb]|s a | 6| B




JlncTok Ne13 Crpanuria 2

Onpegerenne 3. [lonmuoxkectBo A mosist F' HasbIBaeTcss uHOYKMUGHbIM, €CIIT OHO YJOBJIETBOPSET CJie-
JIYIOITUM JBYM YCJIOBUSIM:

(I1) 1 € A.

(I2) Ecmm x € A, oz + 1 € A.

Onpenenenne 4. [lepecedenne Becex MHYKTUBHBIX ITOIMHOXKECTB YIIOPSIOYEHHOTO 110JIs1 F' Ha3bIBaeTCs

MHOAHCECTNBOM HAMYPasvHHT “wucen (obozHadeHue: N).
def def def def

Tosozxum 1o onpegetenmo: 2= 1+1, 32 +4+1, 4341, 5%4+1, 6=5+1,...

Bamaua 10*. [Joxkaxkure, 4ToO:
a) MHOXKECTBO HATYPAJBHBIX IHCEJ HEIYCTO; 6) BCe HATYpAJIbHBIC UHCJIA TOJOKUTE/IbHBI.

Bagaua 11*. Cdopmynupyiite 1 JOKaXKATE IPUHIAII MATEMATHICCKON MHIYKIIHH.

Bamaua 12*. [Jokaxkure Cieayonme yTBEePK ICHUS. a) Ilycrs a,b € N. Tormaa+b € Nuab e N.
6) Ilyctrb a € Nua # 1. Torma a — 1 € N. B) Ilycts a,b0 € Nua > b. Tornaa—b e N.

Bagaua 13*. lokaxure, aro jiist jioboro n € N Mexkjy n — 1 U n HEeT HATypaJbHBIX YUCEI.

Bamaga 14*. (ITpunuyun naumenvuwezo sremernma) JlokazkuTe, 9T0 JTH0O0E HEITYCTOE TTOJMHOKECTBO MHO-
»kectBa N nMeeT HAMMEHBIUN SJIEMEHT.

def
Onpenenenne 5. Muoxecrso Z = NU {0} U {—n | n € N} Ha3bIBAETCS MHOIHCECTNEOM UEAVT “UCEN.

def
Onpegnenenne 6. Muoxkectso Q = {p/q | p € Z,q € N} nassiBaercss MHo/#CECTNEOM PAUUOHANGHYIT -
cen.

Bagaga 15*. Moxkno s Ha noJie (Q BBeCTH MOPSJIOK JABYMs PA3JIUIHBIMU CIIOCOOaMu?

Bamaua 16*. Joxkaxknure, uro ja1a kaxkjaoro C' € Q maiinérea rakoe n € N, ato n > C.

10 | 10 || 11 | 12 | 12 | 12 || 13 || 14 || 15 || 16
a 0 a 0 B

ITpumeuganme. O HazK b1 N3BECTHBIN HeMenkuii MaTemaTuk Jleondsb Kpéuekep (1823-1891 rr.) mpous-
Héc ppazy, CTaBIIYIO BIIOCJCJICTBUN 3HAMEHUTOM: «bBor co3par HatypaJsbHble Yncia, BCE OCTAJIbHOE —
JIeJIO PYK 4esioBedecKux». UV mpapia, KaxKJIblii 13 HAC 3HAET, YTO IejIble Yncia 0a3upyIOTCsd Ha YUCIaX
HATypaJbHBIX, a PaIlMOHAJbHBIE UHC/Ia €CTECTBEHHBIM 00Pa30M IOJIYydaloTCs KaK OTHOIIEHUE IEJIbIX
1 HaTypasJbHbIX. /leiicTBUTE/IbHBIE UnC/Ia 00pa30BaTh CJIOXKHEE, HO BCKOPE HaM YAACTCd M 9TO, & TaM
y2Ke He 3a ropaMu Oy/IyT KOMILJIEKCHbIE YuC/Ia.

Yro Takoe HaTypaJibHBIE UNCJIa — BOIIPOC COBCEM He TaKOIl IIPOCTOIl; OTYACTH OH CO3BYUEH BOIIPOCY
0 TOM, 9TO TaKOe TOYKa, IIpsiMas U IJIOCKOCTb B reoMerpun. Kak u jiroboe 6a30Boe MOHATHE, HATYPAJIb-
Hble YHC/Ia BCTPEYAIOTCA MPAKTHIECKU Be3Je; B YaCTHOCTU, Mbl HAOJIIOIAeM UX BO BCEX YIIOPSI0YEH-
HBIX T0JIgX. HecsydaitHo mporpaMma oOOCHOBaHHS MaTeMaTHKH, pa3dpaboTaHHas B HadaJjle XX BeEKa
Hasrnom ['imsbeprom (1862-1943 rr.), mpemmosaraa, IpexKie BCEro, J0KA3aTeIbCTBO HEIIPOTHBOPE-
qupoct apudmernku. OjHako, Kak 6buto mokasaHo B 1931 romxy Kyprom [émenem (1906-1978 rr.),
JIOKa3aTh €€ HEIPOTUBOPEYUBOCTH HEBO3MOYKHO.

[Ipu HEOpPMATILHOM OIpeJIe/IeHIMH HATYPAJJIbHBIX YMCeI CYIIECTBYeT JiBe Tpajuiuu. IlepBasi, npu-
HATasi, B YaCTHOCTH, B Poccun, Bo3HHKaeT u3 1mojcuéra (HyMepalyn) IpejMeToB (MEepBbIid, BTOPOIi,
Tperuii, ...). Bropasi, nonyssipuasi, Hanpumep, Bo @paHiuu, ujaéT or KOJUIECTBA IPEMETOB (HET mpe/i-
METOB, OJIMH TIPEJIMET, JBa PEJIMeTa, ...). K eIMHOMY MHEHUIO, CIUTATD JIU HOJIb HATYPATBHBIM THCJIOM,
MaTeMaTHKN BCero MUpa MPUUTH HE CMOLJIN.



