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NPEAUCJIOBUE

«BoJibllIol cpaBoOUYHUK MO MaTeMaTHKE» COJEPKUT OGA30BbIH T€O-
peTHUYEeCKH MaTepraJ Jyist MOArOTOBKH K TIOCTYIIJIEHHIO B BY3 110 LIHPO-
KO U3BECTHOMY KJslaccHueckoMmy « COOPHHKY 3aj1au 110 MaTeMaTHKe sl
MOCTYyNaloUnX B By3bl» 1oj peaaxkuueil M. M. Ckanasu.

drta KHUra HamucaHa JJis yyallMxcsl CTaplinX KJAcCOB cpeHei
HIKOJIbl U aOUTYPUEHTOB, KEJAIOUIMX MOBTOPUTb KypC MaTeMaTHKH,
HarpuMep, ¢ 11eJbl0 MOArOTOBUTH ceOsi K BCTYTUTENbHBIM 9K3aMeHaM
B BbICIIyIO IKOJY. OHAa MOXKeT ObITh MCIOJIb30BaHA U KaK MocoOue Ha
MOJI'OTOBUTEJIbHBIX KypCax By30B, U /I CAMOCTOSITE/IbHBIX 3aHSITHH.

«CrnpaBOYHUK» COCTOUT U3 JIBYX uacTtel: «Apudmernka, anre6pa
1 s/eMeHTapHble (QYHKIMU» (4acTh nepasi) U «leomeTpusi» (uacTb
BTOpast). ABTOPbI CTPEMUJINUCH U3JIOKHUTh BECh TEOPETHUECKUH MaTe-
puas B paMKax MporpaMmbl BCTYMHUTEJbHbBIX 3K3aMEHOB U MPOUJIIIOC-
TPUPOBATh €ro Ha MpUMepax M 3ajauax. TakKe B KaxKIOM naparpade
JIAI0TCSl YIPaXKHEHUS /11 CaMOCTOsITe/IbHOH paboThl. B KoHlle KHuUrn
MPUBOJSTCS OTBETHI KO BCEM YIPaXKHEHUSIM U MOAPOOHbIH MpeIMEeTHbBIH
yKasaTteJb.

Llesib, KOTOPYIO MOCTABUJ/IN Nepesl cOO0H aBTOPbI, ONpesesieT Mno-
CTPOEHHE KHUTH M ee si3blK. B Hell yeTpaHsioTesl 31eMeHThl KOHILEHT-
pu3Ma, 1onycKaemble B 1IKOJIbHBIX TPOTPaMMax, KOria Mpu nepBUHIHOM
U3yUeHUH MATeMAaTHKH MPUXOAUTCS YUHTHIBATH BO3PACTHbIE BO3MOXK-
HOCTH yYalllMXcsl U JIpyrue o0CcTosiTenbeTBa. [1pu noBTOpHOM H3yUeHHH
Kypca MaTeMaTHKH eCTECTBEHHO MOCTPOUTh €ro Tak, YToObl JJOTHYECKH
3aKOHUEHHbIE TEMbI U3JIaraJINCh 110 BO3MOYKHOCTH B 0JIHOM MecTe. Ha-
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NpUMep, pa3BUTHE MOHSATHS YUCIA OT HATYPAJTbHOTO JI0 KOMILJIEKCHOTO
NPOCJ/IeKUBACTCS B OJIHON IJ1aBe.

Kpome Toro, aBTOpBI CTpEMUINCH TPUOIU3UTD U3JI0KEHHE MHOTHX
BOTMPOCOB ((pYHKLHMH, rpadyKu, BbUHUCAEHHE MJolaneid U o6beMoB
W JIp.) K MeTojiaM, NPUHATHIM B Kypce MaTeMaTHkH Bysa. HeoOxonu-
MOCTb TaKOT0 H3JIOXKEHHUS!, NepeOpachiBAIOLLEI0 MOCTHK OT LIKOJbHOM
MaTeMaTHKH K BY30BCKOH, BHJIHA M3 TeX TPYIHOCTEH, KOTOPbIE 4acTO
MCIBITBIBAIOT HA MEPBOM Kypce By3a JaKe XOPOLIO MOArOTOBJIECHHbIE
yJaiuecs.

[1pu noaroToBKe HacTosiero uaaanusi 60JblIyi0 paboTy Mo Mpo-
BEpKe OTBETOB K yrnpaykHeHusim npojesan Cepreit bepkecos. ABTopbl
BbIPAXKAIOT €My 3@ 3TO CePCUHYIO OJ1ar0AapHOCTD.

Ucnonb3ys matepuaibl «Bbosblioro cnpaBoyHuka» B KOMIJIEKTe
co «COOpHUKOM 3aJa4y N0 MaTeMaTHKe jJsl NOCTYNalLK1X B By3bl»
noa penakureid M. M. CkaHaBu, yualiyecs cTapuiMxX KJ1accoB CMOTYT
yCHelIHO MOAroTOBUTLCS K BbIMYCKHBbIM 9K3aMeHaM B IIKOJie — clla-
ye OI'9 u ElN9, a TakKe K MOCTYMJIEHUIO JaXKe B CaAMbIi CJIOXKHbIA
TeXHUUECKHUH BY3.



0 NONDb30BAHUY KHHIOH

Kmira npenctasiascT coboil NOBTOPITEALHEIT KYpE saeMeuTapnoil
MATCMATIIKI B TOM CMHICJC, ¥TO OHA PACCHUTANA HA YNTATCIHA, YIHKC
I3y UABIICTO TIPEAMET, HO XKEIalomero nonoiiiTs, YKPEenuTb # CH-
CTCMATU3HPOBATS CBOM 3HAHHS (HanpllMep, € HENbIO HOITOTOBKH
v nby3). [losromy wpeanoaaraercs, uTo, idiaras TOT WA Huoll
BOIPOC, MO0 CCLJIATLCA AN MOSICHCHNA HAH TOCTHMEnNS nod-
HOTLI OCBeUleHNS BONROCA H IA MOCJAGLVIOWIHH MATEpHAN, npegyc-
MaTpHBaf, 4TO HUTATEIb IIMeeT O IIeM XoTa Ol obulec mnpeacrabiie-
nie. Takux cCBIOK B TeKCTe JOBOALUO MHOFO; Has  yi1o6crna
BYHKTH, Ha KOTOPBIE Pa3GHT Mareplaj, cHa(MeHsl CIJIOWNON HyMe-
paunefr, Cewnir gaiores B Buge (eM. n. 184) qin npocro (i, 55).
Pucynki Ttamme HMCIOT CIJIOWINYIO HyMepailmio; GOpMYILl HMeoT
abofitioli Homep (Hanpuwmep, (4.8) uau (217.3), 1. e. nstas dopmyaa
nysktd 4 Wan Tpetss hopmyna nyuxra 217).

Unratesh, He CHNUKOM TO3aGRMIUKI maTepian 1iKonsiofl npo-
rPAMMLL, MOMCT H3YyUaTh KHUTY NOAPAA; OJHAKO OTHECeHne Bcofi
rCoMeTPHI HA Koilel Telesecoobpasno (reomerpust oOLIUNO 113YHACTCH
napangaelsio ¢ Apyrist Marepianos), B wauectBe oauioro u3 ma-
PHAHTOL MOAHO IPEAJOKHTE TAIKYIO NOC/CIOBATENBHOUTL B IlSy'—lCIIHl}
Marepiana:

1) raasut [-—VII; 2) raaspw VIIL, XVI u ra. XVIF g0 0. 216
BRIOUITAIRIO, 3) OCTAdbHBE [JIaBl Mepsoli 4actd; 4) ocraniuholi
MaTCpliaa BTOpO#l YacTin

Hpu HCNOIL3I0BAHNE KHHTH YHaAlNMICH FMOATOTOBHTOABILIX OT-
ACACHUN By30R NOCACA0BATEAbHOCTh, ECTECTBELNO, OIPeACJIAeTCs
HOPpAAKOM NPOXGAALHIA MATCPHAAD TIa 34lIATIHAX,

Meagnit wpndt yporpedncl AAf BHACICIIA MaTephadta, e BXo-
JALCTD B AMIUHIMAJISH VIO 065]33“!311]1}‘10 HPOIPasMy.

Jna unravens, meqaouiero JAJee Pacilllpirh CBOI MATCMATII
YecKue Toanaliis (370 Ba)KHO AJA MOCTYHAIOWIHX 112 CACHHANBIUCTIL
C 1OBLWCHUBIME TpeOOBaHUAME K MATCMATHUCCKOM TMOATOTOBKE),
MOMIIO PEeKOMeHLOBATL CJEIYIOILYIO JIiTepaTypy:

I)T. B. Dopodeen, M. K. lforanos, H. X. Pason, Ilo-
cofue no mareMaTHke LIsi NOCTYNAalOUHX B By3w, H3A-BO «Haykan,
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2) B.T. Boarauckuf, 0. B. Cugopos, M. . [MMaGy-
HilH, JleXxuWd H 3ajaud MO 3JICMEHTAPHOH MaTeMaThHke, H3R-BO
«Hayxar.

IHeGonpmoe KONMYECTBO yNpaskHeHMH B KHUTe HUKOHM 00pasoM
He zaMeHser 3anaynuxa. Jas npuHobpereHHs HeoOGXOIHMBIX HABHKOB
B PpEelleHHH 34734 W TPAMEDOB MOMXKHO MHCHOJB30BAThL CHEAYIOULHe
BajAUHUKH:

1} B. K. Erepes, B. B. 3afiues, B. A, Kopaemcxkuf,
T. H. Macanosa, U. T. Opanosckasn, P. Y. Tlosofickuid,
I' C. Paxosckasn, M. U Cxkanasu, H M Denoposa,
CGopHUK 3ajay N0 MaTeMarHKe JJisi KOHKYPCHBLIX 3K3&MeHOB BO
BTY3H, U31-BO «Bricwasi mkoman.

2) B. B. Jluackuit, JI. B. Opcaunuxos, A. H. Tynai-
kop, M, M. lla6ynuwn, 3anaus no asaemeHTAPHOH MaTeMaruke,
usi-so «llayka.

3) E. B. Baxosckuii, A. A. PeskuH, 3apdus 110 3aeMel-
Tapuoil Martemariike (NOBBULEHHOR TpyAHOCTH), H3A-BO «Haykan.



BEEREHME

A. Onpepenenns. AkcuoMsl. Teopemsl. CTporoe usioenue mo0ol
4acTH MaTCMATHKH OCHOBLIRBECTCA HA DRBCICHHH HCKOTOPBIX I'IpOCTe}U{—
UIHX HeonpejefeMplX NOHATHH (HanpuMep, A19 TeOMETDHH: «TOUuKay,
«IpAMan», «1emarh Ha, «MeKAy» H T. A.). OGBIUHO STHM MOHATHAM
OTBEYAET HEKOTOPLIA OYEBHANBIH, WHTYMTHBHO ACHBIH cwmwica. [anee
$opMYIBPYIOTCH HEKOTOpHIE MepBHuUHble, HEJoKasyeMble (B MpHULHIE
HJAH [pH JanHoH (QopMe H3JI0XKeHHs) yTBEPKISHHA, OHH HA3LIBAIOTCA
akcuomami WAM nocmyagmamy. Harprmep: ecnm ABe TLIOCKOCTH
uMeorT ofuylo TOUKY, TO OHH MMEIOT U O0mylo IpAMyw. 210 akCHo-
MaTHYeCKH NPMHHMAaeMoe MOJAMKENHe HCMAONb3YET Heompeneisemble
MOHATHA: «IJOCKOCTBY, «IPAMAfA», «TOUKA», «IexkaTh ua» (4robbl
(haKTHUCCKH Ne ynorpefiaTe APyTuX NOHATHI, nNpHiock 68 cdop-
MYJIHPOBATE AKCHOMY NeCKOJIBKG AJHIIIee: eCNid CYLECTBVLT TOUKA,
Jemailag Ha ABYX IUIOCKOCTAX, TO CYLWIECTBYET H mpsmMasn, Jemalas
Ha TUX MJA0CKoeTax). Kpome cneundyuecKnx MOHATHH KakIod mMa-
TEMATHYECKOH TeopuH (apudMeTHkH, TEOMEeTpHH H T. N.), BO Beei
MaTeMaTHKe HCMOJb3YIOTCA TAKMKE MOHATHA MHodcecnsa (KaK onpe-
jeqeHnoro cobpanud JOGLIX 37MEMeHTOB), coomsemcmens (B BHIpame-
HHAX THOA «NYCTh KAMXKIOMY X COOTBETCTBYET OfnpejesieHHoe ¢y U T. 11.)
u ofinyue NpaBHJA JOCHYECKOTO BElCHHA paCcCyRAeHHii?).

JansHedtupM HCIONL3YeMbIM [OHATHAM [AKOTCSl ONPEAeIeHHA B
TEePMHHAX MEPBOHAYAJLHLIX WK YKe BBEAeHubIX noHarui. [Ipumep:
ompesxom AB npaMOH Ha3bIBAeTCA MHOJKECTBO TOUEK, BKJOyaiollee
TOUYKH A, B u Bce TOUKH, JeXXallHe MCKIY HHMHA. B stom ofpene-
JIEHHH, HaNpHMED, YI‘ICT[)QGJIEHI:I MOHATHA $MHOKECTBO?, «MEKAY» U T. 1.

OrHocuTenblo [epBOHAYAMLHLIY U BBeIeHHLIX € MX [TOMOMIBI
LalbHEHIIMX MOUATHE JOKA3BIBAIOTCA (Ha OCHOBE AaKCHOM W paHee
AOKa3aHHRIX YTBep}KR{BHHﬁ, ¢ NoMOoIbI OBLIUHLIX npasua .HQT‘HKH)
HOBBIE YTBEPIKJEHHA, HasblBaeMmble fMeopemamu, HHOTNA AeMMAMU
(o6bluHO JIeMMOH Ha3HBAKOT YTBEPKICHHE, He HMelOllee BAaXKHOTO
CaMOCTOATENILHONG SHAYCHHA, HO HCHOAL3YCMOC [1PH AOKA3ATEbCTBC
ODYFHX Teopem).

‘l) Hekmouenne cocraeasnior KHHTH [0 OCHOBaHHSIM MATEeMaTHKH, e RpHATH-
UECKH HCCJASNYHT H CaMH NpPaBHJIa JIOTHYECKOTO BEIBONA H 0GOCHOBAHNOCTE HCLIONB-
SOBAHMA NOHATHI, OTHOCAWHXCA K MHOWECTBAM.
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TMoanoeTeio BLIIEpKAHHOE NO yKA3alHOH cxeme H3JoIKeHHe Ma-
TeMaTHYeCKHX JIHCUMMJIHH 1a3blBALTCH aKcuoMamudeckum (rounee,
noayQopMaJLELIM). QakTHYECKH OCYINECTBUTE €re B moJaHOoH Mepe
B pamkax yuellHKa He yNaercs, Tak kak ofueM ero noldyyuics
Obl cIMUKOM GOJIBIIEM, 8 H3JOMCHEE OYelib YTOMHTeNbHLM. [losTomy
H B LIKUJIDLHLIX yueGHHKAX M B Jannofi KHMIe aKCHOMB! PHBOIATCA
JHIUE YacTHYAO, Yacrte TeopeM coofwaeTcd 0e3 JOKa3aTelbCTIsa,
4 J0Ka3aTeNECTBA HEKOTOPbIX APYrHX MOCTPOeHH ¢ GOABILAM AU
MEHDBIIWM TIPUB/CHRHMEM WAHTYMTUBHO HCHHX CooGparenuil (KOTOpbie
B NPUHLUMTE MOrad O ObITh JOKA3aHH HCXOLA H3 [OMHON CHCTEMH
ARCHOM).

b. Jlorrueckoe caepobanne. HeoOxomuMple u AOCTATOUHLIE YCAQ-
BHS. YTBEPKICHHA (TEOPEMbI) B MAaTeMaTHKE, SBHO WM UERBRO,
UMEIOT CARAVIOMYIO QOpPMY: ¢eCaH. .., TO...» Hanpumep: «ecau ofHa
#3 MEIMAH TPeYTOJLHHKA SBJISIETCs €ro BHCOTOH, TO TpPeyrodbHUK
paBHOOepeHHRIA?». YTBePIKACHHE: «MeguaNhl TPEYTOIBHHKA IOIAT
APYT Ipyra B orHomeHud 2:1»-—MoXHO cOpMYIHPOBATL B CXONHOH
dopme: «ecan orpeskn AM u BN aBndioTcsi MeIHaHAMH TPeyrofih-
mika ABC, To ouu memAT NPYr ApYra B OTHOWEHHH 2:ls.

Takum oGpasom, 1,18 AOKa3aTe bCTEA TEOPEMBl HeOGXOIMMO GhiBaeT
YCTANOBHTDL, YTO U3 HEKOTOPHX MPeANOoJoMeHHH (NOCHJIOK) € JIOTH-
YeCKOH 1EOOXOIVMOCTRIO BHITEKAET HEKOTOPHH pesyabrar (BHBOI).

B soruke Tor ¢axt, Yro w3 nocwiKu A Buirekaer Buisox B,
ofo3HaualoT Tak: A= B (WM KaxkuM-nndo cXOnHRM 06pasom).

B sTom cyuae roBopaT, 4ro A ABnfercd CocmamoHHbM YCIO0BHEM
L8 B; B cBow ogepenb B ssagerca seoOxodumwvim ycrmonueM gas A.
2ro osHawaer, Yro Aax CHOPaBelauBocrd B goctatouno (Ho, Boolme
ropops, He HeoGxoxuMo) BEMOAHeHus A; xJ8 cnpaselauBocTH A
HeofXoI4MO (HO, BooOuLE TOBODR, HEIOCTATOUHO) BHINoIHenue B,
Hanopumep, B yTBepIKAeHHH: «eCaH (QUTYpHl paBubl, TO OHH pPaBHO-
Beluku» (T. €. HMeWT paBible MJIouiand)-—paBenucTsa Quryp J10cra-
TOUHO AJA pABENCTBa HX Njlowlafed. B TO :Ke BpeMsi pPaBeHCTBO
mromaneil —HeobxoauMoe yeloBae pasesersa ¢uryp. Ecnon oxasul-
Baercs, uro He Todbke A= B, Ho 1 B=> A, T0 06a yrBepiKaeHHA
A u B Ua3bIBAT aKeUBAACHMHAbIMU. B MATEMATHURCKHX TEKCTAX
IpY 5TOM ynorpeGasior BhipaXeHud Tuna: «A Torza U TOALKO TOTZa,
Karna B», «A4, ecam B toabko ccam By, Tor e cMplea HMCIOT
H DulpaXenna: ¢A Heofxogumo H jocratoudo aaa B». Ilpumep:
015 TOTO 4TOOBI UerpIpeXYTOAbNWK OLLT MapalejgorpaMMoM, Heof-
XOZHMO H JOCTATO4HO, UTOOLL €ro JUarcianu AeIWIY IpyT gpyra
nononant. I'opopsit, uro ceoficTBO JBaroHagell JeaHTh APYT Ipyra
[OTIONaM ABIAeTCH HeoOXOAWMLIM B JOCTATOYHLIM VCJOBHEM TOTO,
gTofbl UeTHIPEXYTraALHEK GBI MapanenorpaMmMom.

B, Hpamas, c6patnas, RPOTUBONONOKHAA Teopemsal. JlokasaTens-
cTea oT nporupHoro. [lapagy ¢ xaknM-nuGo yreepxkiendem A
(Tpu sroM BooBuie, Mol YTBeDAEHHEeM MOHHMAETCR Jifoe ToBes
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CTBOBATAABIIOE IPEAJIOKEHHE, 0 KOTOPOM BCAKHE Das MO¥KIHIO CK33aTh,
yro OO HCTHHUO JBGO .TIG}KHO) MOXKIO paccMaTpudBark €ro OoTpHua-
Hpe, yreepagenne «He Ay, obosnauaemoe xopoue A W cocrosmee

B TOM,

yro A nJomuo. A n A Beerma o0pasyior

TAKYIO [apy

y'raep}{-:ﬂeﬁnﬁ, UTO K3 HHX OIHO HCTHHHO, a Apyroe Joxlo.

IlpuBenem npuMepsl.
A

1) Jlagubie TDH TOUKH JEMXKAT
Ha QmHOH npamoi.

2) Keagpar mwo6oro gefictnu-
TEALHOID 4UCIa NOTOKHTCIEH.

A
JlantLie TPH TOYKH lie JexaT
Ha OpHOW IpsAMOH,
CyulectByer XaTd OB OZHO
neficTBUTENbHOE UHCAO0, KBaapar

KOTOPOTO OTpHlaTe/ e BB pabBeH

HYJIO,
3) Yncamo a Menblue ¥ucaa h. ! Uncao a Goablie HJIH PAaBHO
uicay b.
4} Tlpu moGoM HaTypaJbHOM CyulecTByeT XoTs Obl OHO Ha-
n>>=3 cymecrtByeT NpaBW/IhHHI TypagsHoe #2223 Takoe, UTO
n-yTOMLHHK He CYHIeCTBYET npaBil1bHOrO

71- YTOJIBIHKE,

fcno, wro B npsmepax 1) u 3) yreepxmenne A wap A oxa-
JKeTCA HCTUHHLIM (J0XKHBM) B 3aBUCHMOCTH OT 33JAUNBIX TOUSK WK
gucen a, b. B nopumepe 2) A aoxuo, A ucrrune, tak kak 02=0;
B npumepe 4) A ucrunHo, a A J0KHO,

Ilpencrapum cefe Temeph HEKOTOPOE MATEMATHUSCKOE yIBepiKne-
HHe (teopemy) Buza A=> B; napagy ¢ HuM MOXKHO pPacCMATPUBATH
caefyiollie TPH APYrue yTBEDKNEHHT (TEopeMbI):

B=>A (ofparHoe yTeepikieHue), (1)
A= B  (npoTHBONOJOKIOE yTBEPKACHHE), (2)
B=A (ympepwmacuuc, o6paTHOS NpOTHDBO-

HOJOMHOMY WM, UTO TO KE— (3)
f1pOTHBONOJOKIIoe 00paTHOMY).
Hx nasuBaoT cOOTBETCTBEHNO 06pamuoil meopesot, nponusoroi-
Hotl teopesoti, meopesotl, oBpamHorl npPOMUEONOAONCHOL; Caelyer
MMETh DpH 370M B BHIY, UTO meopesmod Mpl ofbLISNO HA3LIBAGM HC-
THHIIOE YTBEpIKACHHE, BOOOHIE e AN Ji1000TO YTGEeP:KAeHHs 3TO
3apanee He MPeAnoaaTCacTCs,

Yreepxaenua A=> B u (3) 3KBUBANCHTIR! HMENHO, eC/JlI BEplo
yreepsknenue A => B, To BepHO U ofparHoe npoTusonoaoxHomy B = A4
(n ofparno). Aramorpuno, 9KBHBaNEHTHLL OOPATHOE H 11POTHBOMNO-
JNoxuoce yroepmaenuna (1), (2).

HokasatenbcrBO 3TOT0 NMPAaBWIa BRITEKAET H3 YCJOBHA CUHTATh,
YTO U3 JBYX BhlcKasmeanuid A ¥ A Bcerma ogHO HCTHHIO, a Apyroe
JIO2KHO (B JIOTHKE 3T0 HA3LIBAIOT NPUHIUAOM UCKAOUEHNO20 MPembe2o).



