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BBEAEHUE

YBaxaeMblil UNTAaTENIb, BbI JEPIKUTE B PyKax CIIPaBOU-
HUK, COCTABJEHHBIA HAMMU C I1eJIbI0 IOMOYb BaM OBICTPO U
KavyecTBEHHO MOJATOTOBUTHCA K cjaue eJJUHOr0 IOCYyAapcCT-
BeHHOro sk3amena (EI'9).

C 2015 roma mo mareMaTHKe IIPOBOASTCS OBa OTIe-
JIbHBIX 9K3aMeHa — 0as30BbIii U HNpoGUJIbHBIN. Ba3oBbIi
EI'9 oprammsyercs [Jis BRIDYCKHUKOB, M3yYalOIUX Ma-
TeMaTUKYy AJA OOIIero pasBUTHUA U YCIIEITHOH KU3HU B
o0IIlecTBe, a TaKk)Ke adUTypHueHTaM BY30B, B KOTOPBIX He
TpedyeTcsi BBICOKUI YPOBEHb BJAJEHUS MaTeMATHUKOM.
Baunwl, monyuennusie Ha 6asosom EI'O mo maTemaTuke, He
IIepeBOAATCA B CTOOAJIIBHYIO IITKAJY 1 He Jal0T BO3MOMK-
HOCTHU YyYacTUs B KOHKypPCe Ha MOCTYILJIEHNE B BY3bl. JK-
3aMeHaI[MOHHBIe BapuaHThI A1 EI'O 6a30BOro ypoBHs CO-
Iep:KaT TOJIbKO 3aJaHUs 0a30BOTO YPOBHA CJOYKHOCTHU C
KpaTkuM otrBeToM (20 3amauuii). IIpogunvubiii EI'9 mipo-
BOIUTCS AJIA BBIMTYCKHUKOB 1 aOUTYPUEHTOB, MJIaHUPYIO-
IUX KUCIIOJH30BaTh MaTeMaTUKy U CMeKHbIe NUCITUILIN-
HBI B Oyayiieli mpodeccuoHaJbHON aeATelbHOCTU. Pe-
3yabTaThl npoduabHoro EI'D o MmaTeMaTuKe IIepeBOIAT-
¢S B CTOOAJIBHYIO IIKAJIY U MOTYT ObITH ITPEICTABJICHBI
abuUTypUeHTOM Ha KOHKYPC [JIs IOCTYIJIEHUS B By3. Ba-
PUaHT COCTOUT M3 ABYX YacCTel u comep:kut 21 samanue.
Yacts 1 cocrout u3 9 3amaHuii 6a30BOr0 YPOBHS CJIOMK-
HocTu. YacTh 2 comep:xuT 12 3amadunii MOBBIIIEHHOTO U
BBICOKOT'O YPOBHEM CJIOMKHOCTU, IIPOBEPAIOINUX YPOBEHb
MPOPUIBHOM MaTeMaTHUUEeCKOIl ITOTOTOBKH.

Hairr cupaBoUYHUK COAEPKUT MaTepruaa Heo0XOoIMMbIH
I YCIEeITHON MOATOTOBKY K 9K3aMeHy 0a30BOT0 YPOBHA
¥ JOCTATOUYHBIN AJIA IIOATOTOBKY K 9K3aMeHY IIPO(UILHO-
0 YPOBHA.

B HéM mpuBemeHBLI TOJBKO OCHOBHBIE OIIpeesIeHMUd,
TeopeMbl U (POPMYJIbI, B IIEPBYIO Oouepenb HeoOXOAuMbIe
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BaM JJIsSI PeIIeHu s 3a1aY, BXOOAIINX B COCTAB KaKI0T0 13
BapuantoB EI'Q. IlpuBemeHbl TaK:Ke IMpUMepbI, aHaJo-
ruuHble 3aganuaM EI'Q, KoTopble OTMeUeHBI CIIeInaJb-
HBIM 3HAUKOM «®». TaK:Ke IPUBOAATCS U IPUMEPHI, 3HA-
HUe KOTOPBIX HEO0XOauMO AJid ychmemrHou cmaum EI9,
OYyCTh Jaske TOUHO TAKUX 3aJaHWil Ha dK3aMeHe HeT. Ml
WX IPUBOAUM [IJIs TOTO, UYTOOBI MaTepuaJjia 9TOTO CIpa-
BOUHMKA BaM OBIJIO JOCTATOYHO AJIS IIOATOTOBKH.

Hesio B TOM, YTO MaTeMaTUKy HeJb3A U3yUaTh C cepe-
nuHbl. Hampumep, ecau BLI He IIOMHUTE, KaK IPOU3BO-
IUTL apudMeTHUYeCKHe MeHCTBUA HAJ OOLIKHOBEHHBIMU
Ipobamu, m 3a0blau, uTO o3HauaeT abbpeBmarypa HOJI,
TO IIPaBUJIa CIOKEHUA, BRIUNTAHNS, YMHOMKEHU 1 gejie-
HUS JJIs ajaredpandecKux apobeii ocTaHyTCs IJis Bac He-
MOHATHBIMU. OTMETHUM, UTO [JA CTPOrOrO OIIpeAeseHUsd
HEKOTOPBIX MaTeMaTUUYeCKUX MOHATHUI Heo0XOqUMbI TJIy-
Ooxue 3HAHUSA BBICIIENl MaTeMaTUKH, II09TOMY MHOTHE
omnpefeJieHUA HAMU JAHBI B YIIPOIIEHHOU «IITKOJHHOM»
TpaKTOBKe.

U xoneuno, He 3a0bIBaiiTe, YTO AJISI YAAYHOI'O HAIIKCA-
Hua EI'D Bam mpesxe Bcero HaJ0 HAYUUThCA peIIaTh 3a-
mauu. B cnpaBOYHMKE IPUBOLATCA IIOAPOOHO pasodpaH-
HbIe IPUMePhI PellleHunii 3a1au Pa3HOM CTeIleHU CJIOKHO-
CTH.

B KHure Bech MaTepuaJi, HEOOXOAUMBII IJIS IOATOTOB-
Ku K EI'9, 13/10KeH 110 TeMaM: CIPABOYHUK OTKPLIBAETCSA
naparpadom «Harypaabuble umciaa» u 3aKPbIBAETCH
naparpagom «BeKTopsl». B TeKcTe HEKOTOPHIE IMTOHATUA
BBIZIEJIEHBI KYPCUBOM. OTO O3HAUAET, UTO B CIPABOUHUKE
MPUBOSATCSI HUX oOIpeaeeHre wuiIu (GOPMYJIHUPOBKU U
pasbscHeHusi. [Jid OPOCTOTHI MCIIOJb30BAHUS CIIPABOY-
HMKA B HEM TaK/Ke IIPUBOJAATCSI HOMeEpa pasmiesioB
naparpados, Ije IIoAPOOHO M3JaraloTcsa CBeIeHuA, Heoo-
XOAUMBIE IJIA PeIlleHus TOU MM MHOM 3aJaun.

HKemaem BamM ycIemIHO IMOATOTOBUTHCA U CHATL €IU-
HBIN TOCYyapCTBEHHBI 9K3aMeH 110 MaTeMaTuKe. Y pauun!
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§ 1. HaTtypanbHble Yucna

1. 3anuchr HaTypaabHbIX uncea. Yucaa 1, 2, 3, 4,
5, ... , UCHOJB3YIOIUECA AJISA cueTa IIPeIMeTOB MJIN
IJIsT YKasaH!Us MOPSAAKOBOIO HOMEpPA TOr0 WJIW MHOTO
IpeaMeTa Cpean OJHOPOIHBLIX IIPEIMETOB, Ha3bIBAIOT
HamypaavHuimu. JIIo6oe HATypaabHOE YWCJIO B Aecd-
TUYHOW CHCTEeMe CUMCJEHUA 3aINCHhIBAIOT C IIOMOII[LIO
mudpp 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. Hanpumep, s3amnuck
2457 osumauaer, uTro 2 — nudpa Teicay, 4 — mudpa co-
TeH, 5 — mudpa aecATKOB, 7 — nudpa eIUHUI, T. €.
2457=2-1000+4-100+5-10+ 7.

Booobitie, ecin a — mudpa Teicad, b — mudpa cCOTeH,
¢ — nudpa gecsaTkoB, d — mudpa efuHNIl, TO UMeeM

a*1000+b6:-100+c-10+ d.

Hcnonbayerca Tak:ke coKpallleHHas 3anuch abcd
(mHanucaTh abcd HeNb3s, TAK KaK TaKasa 3allCh B COOT-
BETCTBUU C IPUHATHIM B MATEMATHKE COTJIAIIIEHIEM 03-
HavaeT IIPOM3BeJieHNE Uucen a, b, ¢, d). Amaroruuso,

sanuchk abcde o3HadaeT YUCIO
a-10000+b6-1000+¢-100+d-10 +e,
npuuem a = 0.

IIpumep®. Hura 3agymajia deThIpeX3HAUYHOE UYMC-
Jo, cymMma mu@dp Kotoporo paBHa 14. M3BecTHO, UTO
ATO YUCJO He M3MEHUTCS, €CJI 3alNCaTh ero TeEMU Ke
mudpamMu, HO B 00paTHOM HOpPAIKe, U UTO YKCJI0, oOpa-
30BaHHOE MEePBLIMHU ABYMS ero mudpamu, Ha 27 00JIb-
e Ymncja, o0pasoBAHHOTO ABYMSA IIOCAETHUMHU €ro
nudpamu. Kakoe uncio sagymana Huma?



§ 1. HatypanbHble 4ncna 15

Pemenue. IlockosbKy uYuCIO He MeHSETCA NIpPU
3anucy B OOpaTHOM IOPSAKE, TO PABHBI IIepBad U IIO-
ciaenHAsa MU@PHI, a TaKyKe PaBHBLI BTOpadA U TPEThA.

IlycTs nepBasa nudpa x, BTopas — y. Torga MoKHO
COCTaBUTH CUCTEMY ypaBHeHUH (cMm. . 126)

{2x+2y=14, I/UIHJLx+y=7,
10x +y=10y + x — 27 y—x=23.
Pemenua cucrembr — umcna x = 2 u y = 5. Cie-
JIOBaTeNIbHO, MCKOMOE UKCJIO PaBHO 2552.
OrBerT: 2552,

2. Apudmeruueckue AeliCTBUA HAJ HATYPAJbHBI-
MH 4YHcJaMH. Pe3yJbTaToM CJIOKEHUS UJIN YMHOKe-
HUA ABYX HATypaJbHBIX UWCEJ BCET/a ABJIAETCS HATY-
paJIbHOE YMCJIO: eCJIN M, N — HaTypaJibHbIE YNCJa, TO
p = m + n — TO)Ke HaTypaJbHOE UNCJIO0, M U N — CAd-
zaemvle, p — CymMma; p = mMn — TOKe HaATypaJIbHOE
YUCJI0, M, N — MHOMCUMeAU, p — npouseedernue.

CopaBeiuBBLI CJENYIOIINE CBOMCTBA CJIOKEHUA U
YMHOKEHUS HATYyPaJbHbBIX UKCEJI:

1°. a + b = b + a (nepemecmumenvbHoe CBOUCTBO
CJIOKEeHU).

2°. (a +b)+c=a+ (b + c)(couemamenvHoe CBOH-
CTBO CJIOXKEHUSI).

3°. ab = ba (nepemecmumenbHoe CBOCTBO YMHOMKe-
HUA).

4°. (ab)c = a(bc) (couemamenvHoe CBOMCTBO YMHO-
JKeHU).

5% a( + ¢) = ab + ac (pacnpedesrumenvbrHoe CBOM-
CTBO YMHOKEHUSA OTHOCUTEJIHHO CIOKEHU).

B pesyibTaTe BRIUMTAHUS UMW JeJeHUS HATYPAaJb-
HBIX UHCeJ He BCcerga MoJyJaeTcsa HaTypalbHOe YKCJIO:
Hampumep, 7 — 4 = 3 — HaTypaJbHOE UHCJIO, TOTAA KaK
4 — 7 = -3 — He HaTypaJbHoe uncygo; 21 : 7= 3 — Ha-
TypaibHOe YI1CJIOo, Torga Kak 11 : 2 = 5,5 — He mary-
paJIbHOE YUCJIO.



