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Hosacnumenvnasn 3anucka

Meroaudeckue peKOMEHJAIMU MPU3BaHbl OKA3bIBaTh MOMOINb CTYJCHTaM B WU3YYCHUH
OCHOBHBIX TOHSITUM, WUJEH, TEOPUN U TMOJOKEHUN AUCUUILUIMHBI «MaTeMaTukay, u3ydyaeMbiX B
X0J1€ KOHKPETHOT'O 3aHSTHSI, CITOCOOCTBOBATh PA3BUTHIO X YMEHUM, HABBIKOB U SIBJITFOTCS OJTHUM
13 CIIOCOOOB MPOBEPKH 3HAHUH CTYJICHTOB.

BrimonHeHne yqamumMucs IpakTHYECKUX padoT HAMPaBIECHHO Ha!

- 0000IIeHHEe, CUCTEMATH3AIIHIO, YTITYOJIeHUE, 3aKPETICHHE TTOTyYEHHBIX TEOPETHUECKUX
3HAHUHM IO KOHKPETHBIM TEMaM;

- popMuUpOBaHUE YMEHUU MPUMEHSITH MOJTYYCHHBIC 3HAHUS HA MPAKTHKE W PeaTH3aIiio
€IMHCTBA MHTEJUICKTYAJIbHOW U TIPAKTUYECKOMN ACSITCIIBHOCTH,

- Pa3BUTHE HMHTEIUICKTYAJIbHBIX YMEHUH Yy OyIyIIMX CHCIHAIMCTOB: aHATMTHYCCKHUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY MPHU PELICHUH MTOCTABIEHHBIX 33/1a4 TaKUX MPOECCHOHATBHBIX KaueCTB, KaK
CaMOCTOSITEJIbBHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKAsI MHUIIMATHBA.

[Tpu poBeAcHUH MPAKTUICCKUX pa0dOT yueOHas TPYIa MOXKET ICTUTHCS Ha TIOTPYIIITBI
YHCJIICHHOCTBIO HE MCHBIIIC 8 YEIIOBEK.

Kaxxnas npaktudeckast paboTa cocTaBlieHa ¢ BEYIICH NUIaKTHYECKOM 1EIbIO -
dbopMHupOBaHKE MPAKTUUECKUX YMEHUM.

Copep:xaHue MpakTHYECKUX padOT HAIEIIEHO U Ha pa3BUTHE MPO(HECCHOHATBHBIX YMEHUN
U HaBbIKOB. BpImonmHeHWe  pacu€roB, uepTeXeil, HHCTPYKTUBHBIMH  MaTepHallaMH,
CIIPaBOYHHKAMHU, yMEHHE MOJIb30BAaTHCS COBPEMEHHBIMHU nH(pOpPMaMOHHO-
KOMMYHHKAIIMOHHBIMH TeXHoJorusiMu. Hapsiay, ¢ ¢dopMupoBaHMeM yMEHHUN U HAaBBIKOB, B
IIPOLIECCE BHIMIOTHEHUS MTPAKTUUYECKUX paboT 00001Iat0TCsl, CUCTEMAaTU3UPYIOTCS, YIITYOISI0TCS U
KOHKPETU3UPYIOTCSI TEOPETUUECKHE 3HAHHS, BbIPA0ATHIBAETCA CIOCOOHOCTH W TOTOBHOCTH
MCIIOJIH30BaTh TEOPETUUECKHE 3HAHUS Ha MTPAKTUKE, PA3BUBAIOTCS MHTEIICKTYalIbHbIE YMEHHUS.

B nmaHHBIX METONMYECKHX YKa3aHUSAX B Hauvaje KaXJOM TEeMbl KPAaTKO H3J1araroTcs
OCHOBHBIE TEOpPETHUYECKHE CBeACHUs (ompeneneHus, (HOpMyIbl), HEOOXOAUMBIE ISl PElIeHUs
nocneAyomux 3aaa4. [IpuBoasTcs pemeHns TUIOBBIX MPUMEPOB U 3a/1ad. J{atoTcs ynpaxHeHUs
JUTSI 3aKpeTIeHUs] MaTepuana.



IpakTnyeckas padora Nel.
Tema 1.1: Llenu u 3a1aun MaTeMaTUKU IPU OCBOEHUH CIIEUATBHOCTH.

Heab: OnpeneneHre OCHOBHBIX LIE€TICH U 3a/1a4 U3yYEHHUS] MATEMAaTUKH [P OCBOCHHUH
npodeccuu; aKTyaIn3anus 1 CHCTEeMaTH3alisl OCHOBHBIX 3HAHUHN M3 IIKOJILHOTO Kypca
MaTeMaTUKH

Teopernueckasi 4acTh:

I'maBHass 0cOOEHHOCTH OOPA30BATEIBLHOM CHUCTEMBI 3aKJIIOUAETCS B TOM, YTO OCHOBHOM
LENbI0, CTOSMIeH mepea Y4eOHBIMH 3aBEICHUSMH CHUCTEMBl CpPEIHEro MpogecCHOHATHLHOTO
o0Opa3oBaHus, SBISETCS MOJATOTOBKA BBICOKOKBATU(UIMPOBAHHOTO CIEUANINCTA B JaHHON
o0nacTH.

[enb u3yueHuss MaTeMaTHKU B CPEIHUX CHELMAIbHBIX yYEOHBIX 3aBEACHUSIX COCTOUT B
TOM, YTOOBI YIIIyOWTH 3HAHUA 10 W3YYEHHBIM B CPEIHEH IIKOJE pa3lieliaM U O3HAKOMHTBHCS C
HEKOTOPBIMU HOBBIMU pa3/ieJlaMH MaTeMaTHUK{ (aHATUTHYECKONW TreoMeTpHueil, Teopuei
QG epeHInaIbHbIX YPaBHEHHUH, TEOpUE BEPOATHOCTEH, U JIp.), KOTOpPBIE 000TamaT 00NIyIo
KYJIBTYPY, Pa3BUBAIOT JIOTMUECKOE MBIIUICHHE M HIMPOKO HUCHOJB3YIOTCS B MaTeMAaTHUYECKOM
MOJICIIMPOBAHUH 3a/1a4, C KOTOPBIMH BCTPEUACTCS COBPEMEHHBIH CIICUAIUCT B CBOECH
JeSTeNIbHOCTH. [ TaBHAs 11eb U3YYeHHUS] MAaTEMATHKHU CTYJIEHTAaMHU CPEIHUX MPodeccroHalbHbBIX
y4eOHBIX 3aBEJICHUI COCTOMT B TOM, YTOOBI MAaTEMAaTUKy MOKHO OBUIO MPUMEHATh. VIMeroTCs B
BUJy NMPUMEHEHHUS B CAMOM IIMPOKOM IUJIaHE: HE TOJIbKO Ha MPOM3BOJACTBE, HO U B JPYTUX
JTUCHUTUTMHAX, MPH YTCHWH CIEIHAIbHON W TOMYJSPHOHN JHUTEpaTypsl, B OBITY; KpOME TOTO,
OCHOBHBIE MaTeMaTUYECKUE IMOHSATHS MO3BOJIAIOT TIy0Ke OCMBICIMBATH pa3luyHble (DAKTHI,
BUJETh MX OOIIME YePThI; HABBIKA PA3yMHON TOYHOCTH MOTYT IOMOYb ()OPMYITHMPOBATH MBICIH H.
T. 1.

- OOydeHusi mMareMaTWKe JOJDKHO oOyiafaTh CBOWCTBaM (yHIaMeHTaabHOCTH. Llems
oOecrieueHns (pyHIaMEHTAIbHON MaTeMaTH4YeCKOi MOATOTOBKH B CpeJHEM MPOECCHOHATLHOM
00pa30BaHUM U CIIEIUAIN3ALNH, IT0 KOTOPOH MPOUCXOAUT O0yIEHHE, COCTOUT B TOM, YTO KypC
MaTeMaTHKH JIOJDKEH O3HAKOMHUTh CTYAEHTOB C OCHOBOIOJAraroIMMU MaTeMaTHYeCKUMHU
NOHATUAMH U (hakTaMH, 00eCTeUnuTh YPOBEHb MAaTEMATWYECKHX 3HAHWHA, YMEHUH W HaBBIKOB,
rapaHTUPYIOUIMX OBJaJleHUe (PyHTaMEHTOM CHEIHAIbHBIX JUCLIUIUINH.

- Bropas mens - opueHTaImsi MaTeMaTHIeCKOH MOITOTOBKH Ha CIICIIUAIBHYIO TIOJTOTOBKY
CTYA€HTa, TO €CTh HEOOXOAMMOCTh B Ipolecce OOyueHHs OpUEHTHUPOBATbCS Ha TIyOOKOoe U
MIOJTHOE YCBOGHHWE CTYIEHTAMH Pa3/IejiOB MAaTEMAaTHKH, SBISIONIMXCS 0a30i U1 OCBOSHHS psia
CHeUHaNTbHbIX TUCHMIUIMH. [Ipy 3TOM 3HaHUS CTYJJEHTOB 110 OCTAIBHBIM pa3JiesiaM Kypca JT0JIKHbI
OBITH TOCTATOYHBIMH IS OCBOCHHS MTPOPECCHOHATFHO 3HAYNMBIX 3HAHHH.

- TpeTbst 1enp MaTeMaTHYECKOro 00pa3oBaHus B CPEAHUX MPOPECCHOHATBHBIX YUEOHBIX
3aBEJICHUSX - MOJATOTOBKA CTYJEHTOB K UX MPO(GECCHOHATFHON AEATEIbHOCTH, HAIIPaBICHHON Ha
yMeHue OyAymuxX CHEUUAIUCTOB TNPUMEHATh MaTeMaTHYecKue 3HaHUS B CBOEH
npoeCCHOHATBFHON NIesiTebHOCTH. J{JIs ee peanm3anuu cieayeT HalOIHUTh MPOPECCHOHATHLHO
Ba)XKHbIE paszjienbl Kypca «MaremaTuka» 3agadyaMu IpodeccroHaabHOro conepxanus. Kypce
MaTeMaTHKH B CpeIHEM IMpo(ecCHOHATLHOM 00pa30BaHWU HECET IABOWHYIO Harpy3Ky — Kak
CaMOCTOSITENIbHBIA y4eOHBIH MpeaMeT, B KOTOPOM JOJDKHA COOJIOJAaThCs CTporasi JIoTHYecKas
MIOCJIEIOBATEIFHOCTD M3JIOKEHUSI MaTepraa, U KaK ammapar Jis ITHPOKOTo IPUMEHEHHS ero B
CHEeUMaNbHBIX JUCHMIUIMHAX. V3ydyeHue MareMaTuku B cpelHeM MNpoecCHOHATHLHOM
00pa3oBaHNM HAMPABJICHO HA GOPMHUPOBAHUE OOIIECYICOHBIX KOMIIETEHITUN IO YE€ThIpEeM OI0KaM:
caMOOpraHu3alK, caMo00y4YeHus, UHPOPMALIMOHHOMY, KOMMYHUKAaTUBHOMY, @ Ha UX OCHOBE
oOumx komnereHuui. OOume kommereHiuu (OK) dopmupyrorcs B mporecce yueOHOW U
BHEAYJAUTOPHOW CaMOCTOATENBbHOM JIeATENbHOCTH CTYAEHTOB MpPH H3YYCHUM IIpeIMeTa.
[Iporpamma y4eOHOTO TmpenMeTa OpPUEHTHPOBAaHA HA JOCTIIKEHHE CIEAYIONINX Ienei: —
oOecrieyeHre chOPMUPOBAHHOCTHU MPEACTABICHUIN O COLUAIBHBIX, KYJIBTYPHBIX U UCTOPUYECKHX
(dakTOopax CTAaHOBJCHHUS MAaTEMAaTHKW;, — o0ecredeHue Cc(HOpMUPOBAHHOCTH JIOTHYECKOTO,



ITOPUTMUYECKOTO M MATEMaTHUECKOTO MBIIUICHUS; — 00ecredeHrne chOpMUPOBAHHOCTH YMEHU I
OPUMEHATh [IOJIyYEHHbIE 3HAHMsS TMpU pEIIeHHM pa3IMuyHbIX 3ajad; — obecredeHue
c(OPMHPOBAHHOCTU TIPEACTABICHUI O MaTeMaTUKE KaK YacTH OOLICUEIOBEUECKOW KYJIbTYpHI,
YHUBEPCAJIBHOM fA3bIKE HAYKH, IO3BOJISIOIIEM ONMCHIBATh M U3y4yaTh pEalbHbIE MPOLECCH U
apineHus. ['nmaBHOM 3amauelt oOpaszoBanuss B cucreMe CIIO sBiasercs nNOArOTOBKA
BBICOKOKBJIN()MIMPOBAHHBIX CIIELHATUCTOB, KOTOPbIE JOJDKHBI 3aHATh CBOE MECTO Ha
KOHKYPEHTHOM pBIHKE TPYJa.

Bonpocsr:
1) HazoBuTe 1enp u3ydeHus MaTeMaTHKU B CPEIHUX CHEIHATBHBIX YYEOHBIX 3aBEACHUSIX
2) B yem cocrout rnaBHas 3agava oopaszoanus B cucreme CI1O?
3) IlpuBenuTe mpuMepsl UCIOIH30BAHUSI MATEMATHKH B Balllel Oyayiiei npodeccun

Pelnenne 3axanui:

B1. [Toka3anwust cueTdnka anekrposHeprun 1 mas cocrasisut 37192 kBt /4, a 1 urons —37 292 kBt
/4. CKOJBKO HYXHO 3aIIaTUTh 32 3JIEKTPO3HEPTHIo 3a Maii, eciiu 1 kBT /4 anekrposHepruu crout
4 py6. 17 xon.?

B2. Ha pucyHke >KUpHBIMH TOYKAaMHU TOKa3aHO CYyTOYHOE KOJIMYECTBO OCA/IKOB, BBINA/JABLIMX B
Kazanu ¢ 3 mo 15 ¢espans 1909 roma. Ilo ropusoHTanu ykasplBarOTCS 4yuciaa Mecsla, MO
BEPTUKAJIM — KOJMYECTBO OCAKOB, BHINABLIMX B COOTBETCTBYIOIIUH J1€Hb, B MIULIUMETpax. s
HArJSITHOCTH KUPHBIE TOUYKH Ha PUCYHKE COSAMHEHBI IMHUEH. ONpenesnTe Mo pUucyHKY, CKOJIBKO
JHEeW U3 JaHHOTrO NMepuoJia Bblaaaio oosee 3 MUUIMMETPOB OCa/IKOB.
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B3.Haiinure 3HaueHNE BBIPAKEHUS ab npu 4 = 0, 8; b=1 ,5; c=0,84,

B4. /{5 TpaHCcOpTHPOBKU 3 TOHH Ipy3a Ha 50 KM MOYKHO BOCITIOJIb30BAThCS YCIIyTaMU OJHOM U3
Tpex (upm-nepeBo3unkoB. CTOMMOCTh MEPEBO3KM M IPY30M0BEMHOCTh aBTOMOOWIIEH IS
KaXJIOTO TMepeBOo3urKa ykazaHa B TaOiuie. CKoIbKO pyOJiel mpuiercs 3arjiaTUTh 3a CaMylo
JIEIIEBYIO IEPEBO3KY?

IlepeBo3uuk | CToMMoOCTH nepeBoO3KHU onnum | I'py3onoabemMHoOCTH
aBTOMOOMJIEM aBTOMOOHMIEH
(pyo0. Ha 10 km) (TOHH)

A 110 2,2

b 140 2,8

B 160 3,2

BS. Ha xiietyaroit 6ymare ¢ pazmepom kiietku 1x 1 nzobpaxkén yron. Haiinure TanreHc sToro
yria.



B6 HaiianuTe KOpeHb ypaBHEHHA +2x +31 =9,

B7.B copeBHOBaHUSX IO TOJKAHUIO fApa ydacTBYloT 4 crnoprcMeHa u3 PunnsHauu, 7
crioprcMeHoB u3 Jlanuu, 9 cnopremenoB u3 lIBenuu u 5 — u3 Hopseruu. [lopsinok, B koTopom
BBICTYIAIOT CIIOPTCMEHBI, OIpeesseTcs xpeduem. Haiinnre BEposITHOCTD TOTO, YTO CIIOPTCMEH,
KOTOPBIH BBICTYIAET MOCIEeIHUM, OKaxkeTcs u3 LlBenuu.

B Tpeyronsauke ABC yron C pasen 90°, sin A = % Haiipure cos B.

B

A ¢

BS.

B9.. MoTopHas 10/1ka npoluia NpoTUB Te4eHUsl peku 112 KM 1 BepHYJIach B yHKT OTIPaBIEHUS,
3aTpaTUB Ha 0OpaTHBIM MyTh Ha 6 yacoB MeHblle. Haiiagure ckopocTh TeueHUs, eCiii CKOPOCTh
JIOJIKY B HETIOJBMYKHOM Boze paBHa 11 km/4. OTBeT maiiTe B KM/4.

3aBucuMOCTb 00BEMa cnpoca ¢ (Teic. py0.) Ha IPOAYKIHIO TIPEHIIpH-
SATHA-MOHOMOJIMCTA OT HeHH p (Teic. py0.) 3amaércs dopmMyaoit
g = 160 — 10p. Beipyuka npeanpuaTusi 3a mecan r (B Teic. py6.)
BbIYHCJIseTCa 1o dopmyae r (p) = ¢q - p. Oupenennre HeHy p, mpu Ko-
TOpO# MecA4YHada Beipyuka r (p) cocraBur 280 Thic. pyb. OTBeT HpHBe-

B10. JuTEe B ThIC. Py0.

IIpakTnyeckas padora Ne2
Tema 1.2: Yucna u BbluncieHus. Beipaxenus u mnpeoOpazoBaHus. llporeHTHBIE
BBIUNCIICHUS
Heab: OOoOmeHne W cuctemMarusalus 3HAHWN, YMEHMH, HaBBIKOB y4allluXcs Mpu
BBINOJIHEHUH apU(PMETHYECKUX JEHCTBUN HajJ OOBIKHOBEHHBIMM M JECATHUYHBIMU JpOOSMHU;
MIPOLIEHTHBIE BBIUYUCIICHUS

Teopernyeckas 4acThb:
Harypanbnble yncna, noiayyaeMble IpU €CTECTBEHHOM CUETE; MHOKECTBO HATypalbHBIX
gucen obo3naygaercs N; N= {0, 1,2, 3, ...}.
llenple uncna, mMmody4aeMmble OOBEIMHEHHEM HATYPaNbHBIX YHCET C MHOXECTBOM
OTPHUIIATEIILHBIX YHCET U HYJIEM, 0003HAYAIOTCS
Z=1{2,-1,0,1,2,...}.
PanmonaneHbIe yncna — Yuca, MPeACTaBICHHBIE B BUaAE aApodu m/n (n # 0), rme m —
1[EJI0€ YUCIIO0, @ N — HATypaJIbHOE YUCIIO.
JIist parmoHaNBbHBIX YWCET OMpPENeNIeHbl YEeThIpe «KJIACCHUECKHEe» apuMeTUUECKHe
JIEHCTBUS: CIIO)KEHUE, BRIYUTAHUE, YMHOKECHHE U JielieHue (KpoMe JIeJICHHsI Ha HOIIb).
st 0003HaYCHHS parMoHATBHBIX qUCeN HCIIONB3YETCS 3HaK
n Ll
@:{—:nE&,mEN}.
m
JlelicTBUTENbHBIE (BELIECTBEHHBIE) YMCIIA IPEACTABISIOT COO0H paciiipeHne MHOKECTBA
paloHaIbHBIX Yyucesl. MHOXECTBO BELIECTBEHHBIX unces 00o3Havyaercs R.

Q.



Kpome pamumoHanbHbIX uYucesl, R BKIIOYAaeT MHOKECTBO HPPALMOHAIBHBIX YHCEN, HE
IpPEJCTaBUMBIX B BHUJAE OTHOUICHUs LeiblX. Kpome mnoapasneneHuss Ha palMOHalbHbIE H
UppalMoHaJIbHbIE, JCUCTBUTEIbHBIC YHCIA TAaKKe TMOAPA3ICIAIOTCS Ha anredpanyecKkue u
TpaHCLEHJeHTHbIe. [Ipy 3TOM Ka)10€ TPaHCLEHACHTHOE YUCIO SBISETCS UPPALUOHAIBHBIM,
KaX/10€ PallMOHAIBLHOE YUCIIO — ANreOpanyecKuM.

WppaunoHaibHble YnCIa.

1) mo6oe panmoHaIbHOE YUCIO N300pakaeTcs OECKOHEUHOM NEeCATUIHOM TpoObIo;

2) BCSIKOE MPpaLMOHAIBHOE YHCIIO0 U300paxaeTcss 0ECKOHEYHOM 1eCATUYHON APO0bIo;

3) mo0oe OeHCTBUTENBHOE YHCIO MOMKET OBITh IMPEICTaBICHO B BHUJEC OCCKOHEYHOM
JECATUYHON 1poou;

4) Bcskas OeckOHEYHas AECATUYHAS JApOOb TPEACTABISACT ACUCTBUTEIBHOE YHCIO
(oOpaTtHOE YTBEPI)KJICHHUE).

O6o3HaueHue (MM) Uto 03HaUaeT uMs
MHOXeCTBO HaTypaJbHBIX YHCET
MHOXeCTBO LIEIbIX YHCET
MHOXeCTBO paliMOHAIBHBIX YHCET
MHOXeCTBO JIeHICTBUTENBHBIX YUCEIl

AIOIN|Z

delicTBHA ¢ IPOOSIMU:
1. Cnoorcenue. Cymmont apobeii ¢ OJHUM M TE€M JK€ 3HAMEHATelIeM Ha3bIBalOT JPOOb,
UMEIOIIYIO TOT )K€ 3HaMEHAaTellb, @ YACIUTENh PABEH CyMME YUCIIUTENeH JaHHBIX Ipo0ei, T.e.

aba+b

N g

3TO ompeneneHne MOXXHO c(hOpMyITUPOBATh TAKXKE B BUJIE CIECTYIOMIETO MTPaBHIIA.

UToOBI CIIOXKUTH IPOOH C OJIMHAKOBBLIMHU 3HAMEHATEIISIMHU, HAJI0 CJIOKUThH UX YUCITUTEIH, a
3HaAMEHATEh OCTaBUTh TOT XKe€.

TIpumep. '? 7 7 7

YroObI CIIOKUTH APOOH C Pa3HBIMH 3HAMEHATEIISIMH, HAJI0 MPUBECTH UX K HAUMCHBIIIEMY
o0IIeMy 3HaMEHATEN0, a 3aTeM CJOXHTh MOJIYYCHHBIC YUCIUTEN M TIOJ CYyMMOW MOJIIHCATh
0OIIIMH 3HAMEHATEb.

5 7 15 14 15+14 129 5
—_t — = —+4 _—=_=1_

TIpumep. 8 12 24 24 24 24 24
5 N 7 15+14 29 -1 5
Kopoue 3anuceiBaror Tak: 3 12 24 24 24
UToOBl CIOXKHUTH CMEIIaHHBIE YHCIIA, HY)KHO OTIEIBHO HAUTH CYMMY IENBIX U CYMMY
JIpOoOHBIX yacTel. JlelicTBUe 3amnuChIBaeTCs TakK:

a7 111l gt a2l T 205 1532 1,7
15 45 9 45 45

2. Buiuumanue. Beruntanue apoOeil MOXHO ONpeNeNuTh Kak JAeHCTBHE, oO0paTHOe
CIIOKEHHIO Jpobeii. BeruecTh M3 0HOr0 IpOOHOTr0 YKcia BTOPOE 3TO 3HAUUT HAWTH TPEThE YUCIIO,
KOTOpPOE B CyMME€ CO BTOPBIM JaeT nepBoe. M3 3Toro onpenenenus ciaenyeT NpaBuio:

Uro06bl BbIYECTh APOOM C OAMHAKOBBIMU 3HAMEHATEISIMHU, HYXKHO BBIUECTh YHCIIUTENb
BBIUATAEMOr0 W3 YMCIUTENS] YMEHBIIAEMOIO M OCTABUTh NPEXHUM 3HameHarenb. JlelicTBue
3aMKChIBAIOT TaK:



Uro0Obl BBIYECTh APOOM C pa3HBIMH 3HAMEHATENSIMH, HYXXHO CHaudajga MPHUBECTH UX K
HaWMEHbIIIEMY 00IIeMy 3HAMEHATENIO0, 3aTeM U3 YUCIUTENS YMEHBIIIAEMOTO BBIYECTh YHCIIUTEIh
BBIYATAEMOTO U TIOJ] KX Pa3HOCTHIO TIOJITUCATh 00N 3HAaMeHaTelNb. [[eficTBUE 3aMiChIBAIOT TaK:

11 5 _22-15 7
12 8 24 24

Ecnu Hy»HO BBIYECTh OJJHO CMEIIAHHOE YMCJIO U3 IPYroro CMEIAaHHOIo YKcia, TO, €CIH
MOYKHO, BBIYMTAIOT IPO0b U3 Apodu, a 1esnoe u3 1enoro. JleldcTBre 3annucpIBaoT Tak:

i 3 36-33 9
8 ——5—=3——=3—
11 4 44 44
Ecnu e 1po0b BRIMUTaEMOT0 00JIbIIe IPOOH YMEHBIIAeMOT0, TO OEPYT OJHY CIUHUILY U3
IIEJIOT0 YMCJIa YMEHBIIAeMOTro, pa3Apo0IIsIOT € B HaJUIeKAIUe J0JIM U MPHOABISIOT K ApoOu

YMCHbBIIACMOI'0, ITOCJIC YCTO MOCTYAI0T, KaK OIMMCAHO BBIIIC. I[ef/'ICTBI/Ie 3allMChIBAIOT TaK:

4 11 16-33 _52-33 19

5 -1—=14 =3 =3
9 12 36 36 36
AHaNOTMYHO MOCTYMAIOT, KOTJIa HaJI0 BBIYECTh U3 LIEJIOT0 YUCIIa JPOOHOE.
3_23_3° 3.2
ITpumep. 3 3 3 3,

3. Pacnpocmpanenue c80UCME CIONHCEHUs U 8bIYNUMAHUS HA OpoOHble yucaa. Bee 3aKoHbBI
Y CBOWCTBA CJIOKEHUS U BBIYUTAHMS HATYypPAIbHBIX YHCEI CIPaBEUIUBBI U ISl JPOOHBIX YHCEIL.
Hx nmpumeHeHne BO MHOTHX CIIy4asiX 3HAYUTEJIbHO YIPOIIAET MPOIECC BHIYUCICHHUS.

4E+11+Zi+ﬁg+l+3£= 43+3l + 13+5E +
4 % 12 9 12 4 4 4 9 9

Ei+1 =8+7+3=18
12

+ [
[Ipumep 1. 12

3I[eCI) HCITIOJIb30BaHbI HGpCMGCTHTGJ’IBHBIfI M COYETATCIIFHBIM 3aKOHEI CIIOKCHHUS.

5 7 N 331 33 5 1 7 53 31=
720 144 720 ?20 720 144

6 31 12431 _43
gyt gt g
Mpmvep2. 72 144 144 144

3,[[60]3 HCIIOJIb30BAHO ITPABUIIO HpI/I6aBJ'IeHI/I$I CYMMEBI K YHUCITY.

132 (151041 (4322 5100 41 g5l 4l g
6 36, 2 2 2

2 36

177 (226l ]=(177 61 ] 22-11-22-382
5 8 8 5 5

[Ipumep 4. 8 5

3/1ech UCTOJIb30BaHbl MMPaBUiIa BEBIUUTAHUS U3 YUCIIa PA3HOCTH U CYyMMBI.

4. Ymnoorcenue. YMHOXKEHHE TpOOW HA IIEJIO€ YHMCIO MOXKHO IMOHUMATh TaK K€, KaK U
YMHOEHHE 11eJI0T0 YKMCIIa Ha LIeJI0e, T.€. KaK CII0KEHUE OJIMHAKOBBIX ciaraeMbix. Hampumep,

2522222
3 3 3 3 31 3

Ho nnsa YMHOXCHUSA Ha ,Z[p06L TaKO€ TOJKOBAHUEC HE IIOAXOAMUT. HaanMep,

3 2 3 2

[Tpumep 3.

YMHOXast 7 pa 3 , HEeJIb3s CKa3aTh, YTO 371eCh " 7 HaJ0 B3ATh 3 pasa cinaraembiM".



3nech HeOOXOMMO J1aTh HOBOE OIpeIeIICHHE.
[IpousBenennem npoOeli Ha3BIBAIOT TaKyl JpoOb, YHCIUTEIh KOTOPOH paBeH
MIPOU3BEJICHUIO YUCTUTENCH TaHHbIX Ipo0Oeii, a 3HAMEeHAaTellb - MPOU3BEICHUIO UX 3HAaMEHaTENeH,

Te. 1 T FIH | yro6b1 yMHOXHTH 1po0b Ha APOOb, HYKHO YMHOXKHUTH YHCIUTENb Ha
YUCIIUTENb, 8 3HAMEHATENb HA 3HAMEHATENb M MEPBOE MPOM3BEICHUE CHENATh YMCIUTEIEM, &

fa [

BTOPOE - 3HAMEHATEIIEM: bd bd
[Ipu ymHOXeHuUU cienyer AenaTh (€CIU BO3MOXKHO) COKpaLIEHHE.

12 19 1219 2

Ecimu ydecTh, 4TO I€/IO€ YMCIIO MPEACTABIsAET COOOW JApoOb CO 3HaAMeHaresieM 1, TO
YMHOKCHHEC ,Z[pOGI/I Ha [EJI0€ YMUCIIO U ICJIOro 4uciia Ha ,I[p06b MOKHO BBITIOJIHATE IIO3TOMY K€
HpaBuUITY.

5 6 5 30
Mpumeps, 12 112 12 2

5. Vmnoowcenue cmewannvix yucen. YToObl MEPEMHONKUTH CMEIIAHHBIC YHCIA, HYKHO
MPEBAPUTEILHO OOpaTUTh WX B HEMPABUJIBHBIC IPOOH M TIOTOM IEPEMHOXKAThH IO MPABUITY
YMHOXEHHS Ipo0eit.

211 _216_30 g4

Mpuvep. 2 5 2 5 10
ECJ'II/I XE HepeMHO)KaIOT CMCUIaHHOC YHCJIO Ha IICJIIOC, TO npome MHOXHUTH OTIACIIBHO
I_ICJ'IYIO 4yaCTb U ,Z[p06HYIO 4acCThb.

22.3-62_7%

ITpumep. 3 3 3

6. PacnpocmpaneHnue ceolicme yMHodceHUust Ha OpodHble uucia. CBONCTBA YMHOXKEHHS
HATypaJIbHBIX YHCEN CIpaBeUIMBBI U i Apobeid. VX ucronp30BaHUE YHPOIIAET YCTHBIE U
MMMCbMEHHBIEC BHIYUCIICHHUS.

T£-3ﬂ=['?+£]-33=213+4=214
[Ipumep 1. 15 15
7 7

0_-8=9-8+_—-8=T2+7=T70
ITpumep 2. 3

E.[qi.llg,]:[E.E].qizl.qizqi
Momep3. 4 L 31 37 L43) 31 31 31

[125.433)22[E.i}.q:«;i;g.qgi;gﬁg
Mpemvep 4. 5 17 } 31 5 3] 17 17 1'?.

7. Henenue opobeii. [Ins nenenust qpodeil coxpaHseTcs TO K€ OmpeesieHue, 9To U s
JISJICHUS TEJIBIX YHCEIT: 3TO - JACHCTBHE TOCPEACTBOM KOTOPOTO 0 JAHHOMY ITPOU3BEICHUIO JIBYX
COMHOXHUTEJIEW U OJHOMY M3 OTHUX COMHOXHUTEIECH OTBICKMBACTCS BTOPOM COMHOKHTEIND.



Pa3nenuTh 0HO YMCIIO HA BTOPOE - 3HAYUT HAMTH TaKOE TPEThE YUCII0, KOTOPOE MPH YMHOKEHUH
Ha BTOPOE JaeT 1epBoe. BrImomHsroT aenenue apodeii o ciuemyoneMy IpaBuy.

UYroObl paznenuTs OpoOb Ha JIpoOb, HY)KHO YHMCIUTEIb NEPBOM APOOM YMHOXUTH Ha
3HAMEHaTelb BTOPOI, a 3HAMEHATeb NEPBOW HAa YMCIUTENIb BTOPOH M NEpBOE IPOU3BEICHUE

a_ o ad

3alucaTtb YUCIUTEIIEM, a BTOPOC - 3BHAMCHATCIIEM: b d bc .

6 9 610 60 20

I[To sTOMY € IpaBUITy MOXKHO BBIIIOJIHATH JAEJIEHHE JIpoOU Ha IEJI0€ YHUCIIO U LEJIOro Ha
IpoOb, ecIi MPeICTaBUTh LeJI0e YUCIIO0 B BUIE APOOH cO 3HaMeHaTesneM 1.

IIpumepsl.
7 17 1. 1
8 82 81 4
13 131 13.2 13
OI[HaKO B IIOCJIICAHEM HpHMepe Hpome YUCIINTCIIb paS,Z[eJII/ITB Ha 1ej10€ 4uciio:
3 8:2 4
13 13 13

8. [lenenue cmewannvix yucen. YtoObl BBIIOIHUTH [EIEHHE CMEMIAHHBIX YHCEN, HMX
MpeaABapUTCIbHO O6paH.[aIOT B HCIIPABUJIbHBIC ,I[pO6I/I 1 3aTEM ACIIAT 110 IpaBUITy ACJICHUSA Z[p06eﬁ
3.1 63 21 63-20
12—:1 —=—;. —=—=12
OI[HaKO npu ACJICHUH CMCIIAaHHOI'0 4HuCJjia Ha LEJI0C ObIBaeT y2106HeI\/JI JCIIUTh OTACIIBHO
OCJIYI0 4aCTh U OTACIIBHO ,Z[p06Hy}O qaCcTb CMCIIAHHOT'O YHCJia.

3'.':15:5=|‘5l

ITpumep. 7 7.
9. 3amena Oenenus ymuodxcenuem. Ecin B KakoH-HUOYIb NIpoOHM IMOMEHATH MECTaMHU
YUCIUTENIb W 3HAMEHATelb, IMOJYYUTCS HOBas ApoOb, oOparHas maHHOW. Hampumep, mns

8 7

Ipodu 7 oOpaTHast 1po0b OyeT 8
OdeBHIHO, YTO MTPOU3BENICHUE ABYX B3aUMHO 0OpaTHBIX Apobeit paBHO 1.

YuutbeiBas 3T0, MOKHO JIEJIEHUE BBIMOJIHATH 0 CIEAYIOUIEMY MTPABUITY.
UTo0b! pa3aenuTh OJHO YUCIIO Ha IPYTroe, HY>KHO AeIMMOE YMHOKHUTH Ha YHCII0, 00paTHOE
JIEITUTEIIO.

25 27 11
HpI/IMepl.:'!I 7 35 15
[Tpumep 2. 3 7 7
4_51_4_1ﬁ_4_3_3
Mpuvep3. 7 3 7 3 7 16 28
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10. Ilpumepvl Ha 6ce Oelicmeus ¢ 0ObIKHOBeHHbIMU OpoOsmu. PelieHne mpuMepoB Ha BCE

JEHCTBUSI C APOOSMHU BBIMOJTHSIOT C TTOMOIIBIO 3alMMCH IO OTIEIBHBIM JACHCTBUSAM HIIN 3aIUCH
LETIOYKOH.

[Tpumep. BerauciaunTs:
35 15 5 1 1
—_t—— 22— -
521 288, 2 3 1 16
sii10  l.p4l.336 33
2 2 3
Pemienne mmo gactsM.
35 3.5 1 1 1
-——=—-=—; 3)—-+90=0_;
5 21 5-21 7 7 7
15 5 15-84 1
2)—: —=—=9; 4Y5: —=10;
28 8 28-5 2
3110 +10=20;
1 64 16 1 1
6)9—:20=——=—; 11)—:3=—;
7 7-20 35 3
1 1 1 13
7)2:—=4; 12) —+—=—;
2 4 9 36
8}3:1=9; 13}13:E=ﬂ=36;
3 34 13
04+0=13 14)35-l=1;
36
1 1 16 16
10)—:2=—; 15y —+1-—-=1
2 4 35 35
Orser. 1.

IIprmep BBIUUCIEHUS LIETTOYKOM:

g2 313l (3l 7,7 1,1 1.3
4 4 2+ a8 & & 3 2 4 5
1
&

+
5—*‘-1E 10 2‘.—1E :3):l E:llfll E:3.
3 8 8 3 3

152 58 15

27,45 _17 2 250
- -7 . 242.5-22 0=
31 58 31 7

510 825 50 5
352 +10-452

7 7

IIponeHTHLIE BLIYMCJIECHH S,
KOF)Ia MBI OIIMCBIBAEM PA3HBIC YaCTU LEJI0T0, MblI HCIIOJIB3YEM TaKHUC IMOHATUA, KaK

nosnosuHa (1/2), Tpets (1/3), uerBepth (1/4). TO YNOOHO: OTpe3aTh MOJIOBUHY MUPOTa, MPOUTH
TPETh ITyTH, 3aKOHYHUTH TIEPBYIO YETBEPTH B LIKOJIE.
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YroObl Ha3bIBATh COTHIC JOJH, NpuayMain npoueHT (1/100): ¢ maTuHCKOTO sI3bIKa — «3a
CTO».

[IporieHT — 3TO O/1HA COTast YacTh OT JitoOoro yncia. Obo3HavaeTcs BOT Tak: %o.

1%=1/100=0,01

Kak mepeBectu mpoIeHTHl B AecATUYHYI0 ApoOb? HyxHO yOparh 3HaK % U pa3aenuTh
gyucio Ha 100. Hanpumep, 18% — 310 18 : 100 =0,18.

A eciu HY)KHO TIEPEBECTH JACCITHYHYIO IpOoOb B MPOIEHTH — yMHOXaeM apoos Ha 100 u
nobasmnsiem 3HaK %. Hampumep:

0,18=10,18 - 100% = 18%.

A BOT, KaK IIEpeBECTH MPOIEHTHI B ACCATUYHYIO TPOOh — OOPATHBIM JIeHCTBUEM:

18% : 100% = 0,18.

Beipasute npoObp B mpomeHTtax mpocto. /s mepeBoga cHayala TpeBpaTUM €€ B
JNECATHUUHYIO Opo0b, a MOTOM HCIOJIb3YeM IMpelblayllee MPaBuilo U MepeBeleM ACCATHUHYIO
IpoOb B MPOIICHTHI:

2/5=0,4

0,4-100%=40%

8/25=0,32

0,32-100%=32%

Tunel 3aga4 Ha IMPOUCHTHBI

Tun 1. HaxoxxaeHue npoieHTa ot 4ucia

UTo0Ob! HAlTH MPOLIEHT OT YKCJIA, HY)KHO YHCIIO YMHOXKUTh Ha MPOLIEHT.

3apauva. biorep 3anucan 500 Buseo AJisi TUKTOKA, HO €ro mpojtocep ckazai, 4yto 20% u3
HUX — OTCTOM. CKOJILKO POJIMKOB MPUJIETCS TIepe3anucarh oaorepy?

Kak pemaem: Hy>kHO HaiiTh 20% OT 0011Iero KoJuuecTBa CHATHIX poiaukoB (500).

20%=0,2

500 * 0,2 =100

OTBeT: 13 00IIEero KOJUYECTBA CHATHIX POJIMKOB Mpotocep 3adpakoBai 100 mryk.

Tun 2. HaxoxieHre 4ucia 1o ero mpoieHTy

UtoObl HAWTH YHCIIO MO €ro MPOIEHTY, HY)KHO €r0 M3BECTHYIO YacTh Pa3JeliuTh Ha TO,
CKOJIBKO TTPOIIEHTOB OHA COCTABIISIET OT YHCIIA.

3aa4yy MO MOMCKY MPOIIEHTA MO YHCTY U YUCIA 10 €r0 MPOIEHTY O4YeHb MOX0XKH. UTOOBI
HEC nepenyTaTL — BHHUMATCJIIBHO 4YHWTACM YCJ'IOBI/HI, NHA4YeC 3aI\/JI)1€M B TYIUK WA p€IHI/IM
HENpaBUWIbHO. EcCIM B 3aJaHUM €CTh CII0OBA «KOTOPBIM», «UTO COCTAaBIAET» U «KOTOPBIU
COCTaBIISIET» — MEPE HaMH 3a]1aya M0 HaX0KJACHUIO YHCIIA O €Tr0 MPOIEHTY.

3amaua. [lIkonsHuk pemm 40 3amad u3 yueOnuka. Uto cocrapnser 16% yucia Bcex 3ama4d
B kHHre. CKOJIBKO BCEro 33a7a4 cOOpaHo B TOM yueOHUKe?

Kak pemaem: MbI He 3HaeM, CKOJIBKO BCETO 3aja4 B yueOHuke. Ho Ham u3BecTHO, uTo 40
3ama4y cocTaBisaoT 16% ot oOmiero xonmuwyectBa. 3anumeM 16% B Buge apodu: 0,16. [lanee
M3BECTHYIO HAM YacTh IEJIOTO pa3JIeIMM Ha Ty J0JII0, KOTOPYIO OHAa COCTABJISIET OT BCETO IEJIOTO.

40:0,16=40-100:16 =250

Otsert: 250 3amau coOpaHO B 3TOM y4eOHUKE.

Tun 3. HaxoxeHne NponeHTHOro OTHOIIEHUS ABYX YHCEI

Uto0Ob! HAlITH, CKOJIBKO MPOILIEHTOB OJTHO YUCIIO COCTABISIET OT APYroro, HY>KHO Ty 4acThb,
0 KOTOPO# CHpaInBaeTCs, pa3IeTUTh Ha 00Iee KOIMIeCTBO U YMHOKUTH Ha 100%.

3amaua. B cexperHom yatuke 25 venoBek. 10 u3 HuX — aeBOYKU. CKOJIBKO MPOIEHTOB
JIEBOYEK B uaTe?

12



Kak permaem: nogenum 10 Ha 25, momydeHHYIO IpOOb TIEPEBEIEM B IPOIICHTEHI.
10/25 *100% = 2/5 * 100% = 2 * 100/5 = 40%
Otsert: B uatuke 40% neBOYEK.

Tun 4. YBenuueHue yuciia Ha MPOLICHT

UTo0b! yBEIMUYUTH YUCIIO HA HEKOTOPOE KOJIMYECTBO MPOIEHTOB, MOKHO HAaWTH YHUCIIO,
KOTOPOE BbIPaXaeT HYKHOE KOJIMYECTBO IIPOLIEHTOB OT JAHHOI'O YMCJIA, U CII0XKUThH €r0 C JaHHBIM
YUCJIOM.

A MOHO BOCIIOJIB30BaThCs (HOPMYITOW:

a=b-(1+c:100),

IJIE€ @ — YUCI0, KOTOPOE HYKHO HAlTH,

b — nepBoHauanbHOE 3HAYCHHE,

C — IIPOLIEHTHI.

3amaua. B npomom Mmecsiie ctukeprnak cromn 110 py6neit. A B atom mecse Ha 12%
Oombiie. CKOTBKO CTOUT CTUKEp-Tak?

Kak pemaem: moxxno Haiitu 12% ot 110:

0,12 - 110=13,2.

[TprGaBUTh K UCXOTHOMY YHCITY:

110 + 13,2 = 123,2 py0us.

Wnu MOKHO BOCTIONB30BaThCs (hOPMYIION, TOTAA!

110 - (1+12:100)=110 - 1,12 =123,2.

OTBeT: CTOMMOCTh CTHKEpIIaka B 3TOM Mecsie — 123 py6is 20 komeexk.

Tumn 5. YMeHbl1IeHME Ynciia Ha POLEHT

UtoObl YMEHBUINTh YHUCIO Ha HECKOJIBKO MPOIIEHTOB, MOXHO HAWTH YHCIIO, KOTOPOE
BBIPAKAET HY)KHOE KOJIMYECTBO MPOILIEHTOB JAHHOTO YKCJIA, U BEIYECTh €r0 OT JAHHOTO YHCIIa.

A MOHO BOCITOJIb30BaThcs (HOPMYIIOH:

a=b-(1-c:100),

I/l @ — YUCI0, KOTOPOE HY>KHO HalTH,

b — mepBoHaYaIbHOE 3HAUEHUE,

C — IPOLIEHTHI.

3anada. B npouuiom roxay mikosy 3akoHuuan 100 pedar. A B 3TOM rofy BBIITYCKHUKOB Ha
25% wmenbiie. CKOIBKO BBIITYCKHUKOB B 3TOM roy?

Kak pemaem: MoxxHO Haiith 25% ot 100:

0,25 - 100 = 25.

Brruects u3 ncxognoro uucia 100 — 25 =75 yenosek.

Wnu MoxHO BOCIOb30BaThCs GOPMYIIOH, Tora:

100 - (1 —25:100) =75/p>

OtBeT: 75 BBIMYCKHUKOB B 3TOM TOJY.

Tun 6. 3amaun Ha TPOCTHIE MTPOLEHTHI

[IpocTble MpoIeHThl — METO/ pacueTa MPOIEHTOB, IPU KOTOPOM HAYUCIEHUS TPOUCXOAST
Ha TIEPBOHAYAIILHYIO CYMMY BKJIAJa WJTH JIOJITA.

dopmyna pacyera BBITTSIUT TaK:

S=a-(1+y-x:100),

TJie @ — MCXOJIHAsl CyMMa,

S — cymma, KoTOpas HapalBaeTCs,

X — TMPOLICHTHAs CTaBKa,

Y — KOJHMYECTBO MEPHUOI0B HAUYNCIICHUS TTPOIICHTA.
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3amava. Mapuu cpo4YHO MOHAIOOMINCEH IEHBTM U OHA B3sula Ha ofuH roxa B poar 70 000
py6ueii mon 8% exxeMecsiyHo. CKOJIBKO JIEHET OHa BepHET uepe3 roa?

Kak pemaem: mojcraBum B (hopMyiTy JaHHBIE U3 YCIOBUH 3a1a4H.

70000 - (1 +12-8:100)=137200

Otset: 137 200 py6ueit Bepuer Mapus uepes roJ.

Tun 7. 3agaun Ha CIOKHBIE TPOLEHTHI

CrnoxHble MPOLIEHTHI — 3TO METOJ pacueTa MPOIEHTOB, KOrjaa MPOLEHTbl NPUOBLIU
NpuOaBISAIOT K CyMME Ha OCTaTKe Kaxablid mecsl. B crienyronuii pa3 npoueHTsl HAYUCISIOT Ha
3Ty HOBYIO CYMMY.

dopMyita pacyeTa BBITIIAIUT TaK:

S=a-(1+x:100),

rje S — HapaiuBaemas CyMma,

a — UCXOJIHAas,

X — TPOLICHTHAsI CTaBKa,

y — KOJIMYECTBO MEPHOJI0B HAYUCIICHUS IIPOLICHTA.

3amaua. AHTOH xoueT opopmuth Bkian 10 000 py6Ouneit Ha 5 net B 6aHKe, KOTOPBINA JaeT
10% ronossix. Kakyto cyMMy cHEUMET AHTOH 4epe3 5 JIeT XpaHEeHHUsI IEHET B ’TOM OaHKe?

Kak perraem: nmpocto nogcraBum B popmMyiy JaHHBIC U3 YCIOBHM 3a/1a4H:

10000 - (1 +10:100)3=13310

Otget: 13 310 py6uneit cHuUMET AHTOH Yepe3 Toj.

CriocoObl HaX0XKAECHUS MTPOLIEHTA

- Jenenue uncna va 100

[Ipu nenenun Ha 100 nomyyaercs 1% ot 3Toro yucna. ITo NPaBUIO0 MOKHO HUCIIOJIb30BAThH
no-pasHomy. Hanpumep, 4ToOb! y3HaTh MPOLIEHT OT CyMMBI, HY’)KHO YMHOKUTh UX Ha pa3mep 1%.
A 4TOOBI TIEpEeBECTH M3BECTHOE 3HAYEHUE, CIENYET Pa3JeiuTh ero Ha pazMep 1%. IToT meTon
OTJIMYHO IIOMOTAET B BONPOCE, KaK MEPEBECTH 1I€JI0€ YUCIIO B MPOLIEHTHI.

[IpencraBbTe, 4TO BBI MPUILLIM B Mara3u 3a 1mokosagoM. O6sr4HO oH cTouT 250 pyonei,
HO cerojHs ckuaka 15%. Ecau y Bac ecTh TMCKOHTHAsS KapTa Mara3uHa, okoja ] 000iaercs BaMm
B 225 pyOneil. YUem OyaeT BbIro/IHEE BOCIIONB30BATHCS: CKUAKOW MM KapTOi?

Kak pemaem:

[Tepesenem 15% B pyOnu:

250: 100 =2,5—»2310 1% OT CTOMMOCTH IIIOKOJIa]1a,

3Hayut 2,5 X 15=37,5 — s10 15%.

250-37,5=212,.

212,5 <225.

OTBeT: BBIFOJIHEE BOCIIONB30BATHCS CKUAKON 15%.

- CocraneHue nponopuun
[Tponopiust — onpeneeHHOE COOTHOLIEHUE YacTeH Mexkay coOOH.

C moMo1IbI0 METO/1a IPOTOPLIUU MOKHO PacCUUTATh J1t00bIe %. BBITISAUT 3TO Tak:

a:b=c:d.

Yuraerca: a oTHocUTCs K b Tak, kak ¢ oTHocutcss K d. Takke BaXXHO NMOMHHUTH, UTO
MIPOU3BeIeHNE KpallHUX YJIEHOB PABHO MPOU3BEACHUIO cpeHUX. UTOOBI y3HATh HEM3BECTHOE U3
ATOTO PaBEHCTBA, HY’)KHO PEIINTh MpOoCTeiiliee ypaBHEHHE.

Paccmorpum nmpumep. Ha ckosibko BBITOAHO TMOKYIATh CHOPTHUBHYIO GyTOONKY 32 1390
pyOJieil mpy ycIoBHH, UTO B Mara3uHe B YECTh JHs BCEX BIIOOJICHHBIX JecTByeT ckuaka 14%?

Kak pemraem:

VY3HaeM CKOJIbKO CTOUT (hyTOOsKa ceiiyac B % COOTHOILICHHUH:
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100 - 14 = 86,
3HauuT 1390 pyOeit aTo 86%.

CocTraBuM IPOITOPIIHIO:

1390 : 100 =x : 86,

x =86 * (1390 : 100),

x =11954.

1390 - 1195,4 = 194,6.

OTBet: KynuTh CIOPTUBHYIO (hyTOONKY BBITOAHEE Ha 194,6 pyOus.

- COOTHOIIICHUS YHUCEI

Ectb criydan, kora HalTH MPOIICHT OT YKCJIA TIPOIIIE, ECITH MTPEACTABUTH MPOIIEHTHI B BUIE
POCTHIX JApobeit. B Takom cimydae OyeM UCKaTh 4acTh YHCTIA.

10% — nmecsatasg 4vacth neiaoro. UYroObl HaWTH aecdaTh %, IMOHAZOOHMTCA HM3BECTHOE
pasznenuts Ha 10.

20% — msATas 4acTh 1esn0ro. YToObI BEIUMCIUTD ABALATh % OT U3BECTHOIO, €ro HY>KHO
pa3aenuTh Ha S.

25% — yeTBepTh 11en0ro. UToOBI BEIYUCIUTD IBAALATh ITATh %, TOHAT00UTCS NU3BECTHOE
pa3nenuTh Ha 4.

50% — mosioBHUHA 11€710T0. YTOOBI BEIYUCINTD MOJIOBUHY, HYKHO U3BECTHOE Pa3IeUTh HA
2.

75% — Tpu yeTBepTH 1ENOr0. YTOOBI BBIYUCIUTH CEMbBECAT ATh %, HYKHO U3BECTHOE
3HAYEHHUE Pa3JeNUuTh HAa 4 U YMHOXUTH Ha 3.

3agaya 1 TPEHUPOBKU. B 4epHYI0 MATHUIY BBl HAIUIM OTJIMYHBIN IUIKAK CO CKUAKOU
25%. B o0brunbIii 1eHs oH ctout 8500 pybnelt, HO ceituac ¢ coboit ecth Toibko 6400 pydreit.
XBAaTUT JIM CPENCTB AJIs OKYIIKHU?

Kak pemraem:

100 - 25 =175,

3HAYUT HYKHO 3a1IaTuTh 75% OT nepBOHavaIbHON LEHBI.

Hcnonb3yeM npaBUiI0 COOTHOIIEHHUS YU CEIL:

8500 : 4 *3 =6375.

OTBeT: CpeCTB XBaTUT, TaK KaK MUKaK CTOUT 6375 pyOieil.

Penrenne 3agau:

2
1. Boxa 3amMMaer 3 MOBEpXHOCTH 3emid. I105ToMy 3eMIiO Ha3bIBAIOT «TONy6Oit
1
maHeToi». Kakyro yacTh 3eMHOM IOBEpXHOCTH 3aHMMaeT cyma? OTeer: 3 cymia.
2
2. Oty 42 rona, a BO3pacT CblHA COCTaBiIAeT 7 Bo3pacTa oTHA. CKOJIBKO JIET ChIHY?
Orser: 12 JIeT.
3

3. IlpenenbHbIil BO3pacT Oenku 6 JIET, YTO COCTABISAET S MpeesbHOTO Bo3pacTa 3aiiia. CKoIbKo

JIET MOKET MpOoKUTh 3as1? Oteet: 10 ner.
5 25

4. Jlnuna ctopoHsl kBagpata 9 am. Kakosa ero miomans? Oteer: 81 M.

5.Pabounit MOKET BBITIOTHUTH MTPOU3BOICTBEHHOE 33/IaHUE 3a 5 4acoB, a €ro YUYCHUK — 3a
13

8 yacoB. Kakyr 4YacTp paboThl OHU BBINIOJHAT BMecCTe mociie 4aca pabotei? OtBeT: 40 4,
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2 1
6. B mepBbIii wac aBTOOYyC MpoIIeNT 5 BCEro MyTH, BO BTOPOH 3 IMyTH, a B TPETUH —
ocrampHple 28 kM. Kakoe  paccrosHme — mpomen — aBTodyc 3a  Tpu  daca?

2 1 11
1)S + 3 = 15 (4) —3a ;Ba 4aca.
14
2)1—- 15 = 15 (4) — mporen B TpeTui vac. 4
4
3)28: 15 =105 (km) — 3a TpH Yaca.
Otser: 105 KM MPOLIEI aBToOYyC 3a TpHU yaca.
3
7. Kakoe paccrossHue ynuTka 3a 6 yaca, eciM OHa OymeT TMON3TH €O
3 1
CKOpocThIO 250 km/u? OTBeT: 100 KM.
2
8. N3 Oouku ¢ OEH3WHOM BHauaje OTIMIM 28 BCEro MMEIOIIErocsi TaMm OEH3MHA,

2
noToM 7 Bcero OeH3MHA U MOCIe 3TOT0 B 60uKe ocTanock 99 nutpoB 6eHzuHa. CKOJIBKO JTUTPOB
OcH3uHa ObLUTO B O0YKE IMEPBOHAYATHHO?

2 2 17
1) 28 + 7 = 28 (4)— oTaWiH.
1711
2)1—- 28 = 28 (4)-— ocTaNOCH.
11

3)99: 28 =252 (1) — ObLIO IEPBOHAYATBHO.
Otsert: 252 11 6eH3nHa OBLIO B O0YKE MEPBOHAYAIIBHO.

3amaua 1. Opranusm B3pocioro yenoBeka Ha 70% coctouT u3 Boabl. KakoBa Macca BOJIbI
B TEJIE YellOBeKa, KOTOPHINA BecuT 76 Kr?

Kak pemraem:

76 - 0,7=153,2 kr

OrtBert: Macca BOJBI 53,2 Kr

3anayva 2. Ilena ToBapa nonusunacek Ha 40%, 3atem eme Ha 25%. Ha ckonbko nmporeHToB
MOHU3UJIACH 1I€HA TOBapa 10 CPAaBHEHHUIO C MEPBOHAYATBHOM 1LIEHOW?

Kak pemraem:

O603HaunM MepBOHAUATBHYIO IIEHY ToBapa depe3 X. llocie mepBoro moHMKEHUs IieHa
CTaHET paBHOII.

x - 0,4x =0,6x

Bropoe nonmxkenune mensl coctasisieT 25% oT HoBo# 1eHs! 0,6X, MOATOMY TTOCIIE BTOPOTO
MOHUKEHUS TOJIYYHUM:

0,6x - 0,25 * 0,6x = 0,45x

[Tocne nByX NOHMKEHHUI U3MEHEHUE LIEHBI COCTABUT:

X - 0,45x = 0,55x

Tak kak BennunHa 0,55x coctaBisier 55% OT BENMMUYUHBI X, TO [IeHa TOBapa MOHU3UIACh HA
55%.

OrtBet: 55%.

3anaua 3. Yerslpe mapbl OproK JemieBie oJHOro naabTo Ha 8%. Ha cKkombKo MPOIEHTOB

IATh Nap OPIOK CTOST JOPOXKE, YEM OAHO MAIBTO?
Kak pemaem:
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ITo ycnoBusAM 3a7auil CTOMMOCTD YeThIpeX map Oprok — 370 92% OT CTOMMOCTH MaJIbTO

100 - 8 =92

[Tosrygaercsi, 9TO CTOMMOCTh OJTHOM Mapbl OprOK — 3T0 23% CTOMMOCTH MaIbTO.

92:4=23

Teneps YMHOKMM CTOMMOCTH OJTHOM TIapbl OPIOK HA MSATh U y3HAEM, YTO ISTh Map OproK
oboriayres B 115% cTommMocTH nmaybTo.

23*5=115

Otgert: naTh nap Oprok Ha 15% gopoxe, yeM 0JJHO MajIbTo.

3anaya 4. CeMbs COCTOUT U3 TPEX YEJIOBEK: MYK, ’KEeHA U JI04b-CTyIeHTKa. Eciu 3apriara
My>Ka BBIpACTET B J[Ba pa3a, oOIui 0X0J ceMbu Bo3pacTeT Ha 67%. Eciau nouepu B Tpu pasza
YPEXKYT CTUICH/IMIO, OO TOXO 3TOW CEMbH YMEHBITUTCS Ha 4%. BIYUCINTD, KaKOM MPOLICHT
B OO 10X0/ CEMbU IPUHOCHUT 3apa0dOTOK KEHBI.

Kak pemraem:

[To ycinoBusiM 3amaum OOIMIMI JAOXOJ CEMbU HAIPSMYIO 3aBUCHUT OT JIOXOJOB MYyXKa.
bnarogaps yBenuueHuto 3apriaTel OOIIMK TOXOI ceMbU BbIpacTeT Ha 67%. 3HauuT, 3apmiara
MyXa COCTaBJIsIeT Kak pa3 67% oT o01ero qoxosa.

Ecnu ctunennus nouepu yMeHbIIUTCS B TpH pasa (T.e. Ha 1/3), octanercs 2/3 — 310 H
ecTb 4%, Ha KOTOpble YMEHBILIWICSA Obl CEMEIHBIX 10XOJ.

MO’KHO COCTaBUTH MPOCTYIO MPOIMOPIIUIO U BBISICHUTH, UTO pa3 2/3 crunenauu — 310 4%
J10X071a, TO BCA CTUIIEHAUS — 3TO 6%.

A Temepb OTHUMEM OT BCErO J0XOJa BKJIAJ MYKa U OUYEPH M y3HAEeM, KaKOW MPOILIEHT
COCTaBJISIET 3apabOTOK XKEHBI B 00111eM goxoae cembr: 100 — 67 — 6 = 27.

OTBeT: 3apaboTOK KeHbI cocTaBmsieT 27%.

3anaua 5. B cBexux abpukocax 90% Bnaru, a B cyxoppykre Kypare Tojabko 5%. CKOIbKO
KUJIOTPaMMOB a0pUKOCOB HYHO, 4YTOOBI MOTYYUTh 20 KHJIOrpaMMOB Kyparu?

Kak pemaem:

Ucxonst w3 ycnoBusi, B abpukocax 10% mnuTaTenbHOrO BEIIECTBAa, a B Kypare B
KOHLIEHTPUPOBAHHOM Buae — 95%.

[Toatomy B 20 kunorpammax kyparu 20 * 0,95 = 19 kr nutateabHOro BELECTBA.

3HauuTt, 19 KUIOrpaMMOB UTATENBHOTO BellecTBa B abpukocax — 3To 10% Beca cBexHX
abpukocoB. Halijem 4ncio no mpoueHTy.

19:0,1 =190

Otget: 190 kr cBexxux abpuKOcoB noTpedyercs 1 U3roTopiaeHus 20 Kr Kyparu.

IIpakTnueckas padora Ne3

Tema 1.3: YpaBHenus u HepaBeHCTBA. CHCTEMBI YPaBHEHUIN U HEPABEHCTB
Heab: O600IUTs M CHCTEMATU3MPOBATH 3HAHUS, YMEHHs ydYalluxcs IMPH pPEHICHUU
JUHEHHBIX U KBaJIpaTUUHBIX YpaBHEHUIN 1 HEPABEHCTB

Teopernyeckas 4acThb:
JInneliHble ypaBHEHUS
JInHEeHBIM ypaBHEHHEM OTHOCUTEIBHO MEPEMEHHON X HA3bIBAETCA YPABHEHUE MEPBOM
crenean kx +b =0 (1), rme k w b — MpoOW3BOJIEHBIC BEIIECTBEHHBIC YHCIIA.
B cnyyae k # 0 ypaBHenue (1) uMeeT elMHCTBEHHOE peIIeHUE IPU JII0OOM 3HaYeHuu b :
X =——

k
B ciyugae, korma k = 0,b # 0 ypaBHenue (1) penieHuii He HMeeT.
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B cnydae, korna k= 0, b= 0, pemuenuem ypaBHeHus (1) sBisercs Jr00oe YHCIO
X € (—c0; + ).
Ecnu n3navanbHO 3a/1aHO ypaBHEHHE, CO/IepIKallee IEPEMEHHYIO B 3HAMEHATeIe, TO Iepet

peleHrneM HeoOXOAMMO YKa3aTh 00JacTh OIpeNeNIeHus, UCKIIOUYUTh M3 OTBETa KOPHH, IPH
KOTOPBIX BBIPQ)KEHUE HE UMEET CMBbICIIA.

Hpuamep 1
3x=6 ITpunep 4
=2 5 5x+15_,
3 x+4
x=2 D x4
Ipurep 2
PUAMED 5x+15-[x+4j=4-[x+4)
3x=-2 x+4
-2 Sx+15=4x+16
r=—
r=-1
x:—% Cearm x=—1
3
Hpiiatep 5
Hpumep 3 5x+15
8(x—1)+2x = 2(4- 2x) 3
Bx—8+Z2x=8-4x 0 xz—3
Bx+2x+4x=848
rerTer Tt 3 =4 (x43)
Brx+ex+4dx=84+8 x+4
14x =16 Sx+15=4x+12
16 8 x==3
4 7 Orgern . nem wophet

JInHelHbIC HEPABEHCTBA

JIMHEeHBIM HEpPaBEHCTBOM OTHOCHUTEJIIBHO MEPEMEHHOM X HA3bIBAETCS HEPABEHCTBO,
MpUHAJIeKALIEE K OTHOMY U3 CIEAYIOIINUX TUIIOB:

kx+b =0,
kx+b >0,
kx+b <0,
kx+b <0,

rme k ub — MPOU3BOJIBHBIC BEIIECTBEHHBIC YHCIIA.

Pemas nuHeliHbIe, 1a M HE TOJIBKO JIMHEWHBIE, HEPABEHCTBA, CIIEAYET MOMHHUTD, YTO MPHU
YMHOXXEHUM WJIM JIICHWM HEPABEHCTBA HAa TMOJOXHUTEIbHOE YHCIO 3HaK HEpaBEHCTBA
COXpaHsSIETCsl, a MPU YMHOKEHUW WJIM JCJICHUM HEPABEHCTBA HA OTPHUIATENBHOE YHCIO 3HAK
HEpaBEHCTBA MEHSIETCS Ha MPOTUBOIIOIOKHBIH.

B cootBeTcTBUUM C 3TUM pelIeHHE JIMHEWHBIX HEPABEHCTB, B 3aBUCHUMOCTH OT 3HAYEHUU
kodpduuuentoB k u b, mnpencrasneHo B cneayromeit Tadbmure 1.

Tabnuia 1. — Perienne HepaBeHCTB MEPBOM CTENEHU

kx+Bb20 [kx +b>0 | kx+Bb=0 [kx +b<0
k>0 3HaK HEPABEHCTBA COXPAHSIETCS
b b b b
Xz—— X>—— X=—— X<——
k k k k
k=0, b<0| ] Xe(—w;+ ). | XE(—w;+ o).
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k=0, b=0 | xe(-w;+w). | & X (-0 + ). |
k=0, b>0| xe(-w;+w). | Xe(-w;+w). | & (2
k<0 3HaK HEpPAaBEHCTBA MEHSETCS] HA IPOTHUBOIOJIOKHBIH
b b b b
X<—— X<—— Xz2—— X>——
k k k k

CucTeMbl TUHEUHBIX HEPABCHCTB
PaccmoTrpum pelieHne cucTeM JIMHEWHBIX HEPABEHCTB Ha IPUMEPAX.

2x-3=20,
-3x+11=0

[Tpumep 1. Pemnth cuctemMy HEpaBEHCTB
Pemenue. Pemmm kaxioe U3 HEpaBEHCTB CUCTEMBbI:

3

=

2x-320, 2x 23, =3
= =

“3x+11>0, “3x = -11, 11

I{E.

N300pa3uB Ha omHON KoopmuHaTHOW mpsimor (Puc. 1) 00a TOUYEHYHBIX MHOKECTBA,
COCTaBIISIIOLIUX MOCIEAHIOI CUCTEMY, TOTy4YaeM OTBET MpUMepa.

- -

{{_‘_.—-" L _,,-f'-:{,-’f’:f’f"\if%{“\;:\ \\ \\-\ }{
o 3 11
2

w

Sx+4<0,
2x-720.
[Ipumep 2. Pemnth cucteMy HEPABEHCTB
Pemenue. Pemnm kaxioe n3 HEPAaBEHCTB CUCTEMBI:

5x+4<0, Sx<—4, -y
=

g
—2x-7 20 -2x27, 7
XE——.
2
N300pa3uB Ha omHON KoopauHaTHOW mpsimod (Puc. 2) o06a TOUYEUHBIX MHOXKECTBA,
COCTABJISIFOIIUX TMOCIEAHIOI CUCTEMY, IIOJIy4aeM OTBET MPHUMeEpA.
N300pa3uB Ha omHON koopauHaTHOW mpsimoi (Puc. 1) o6a TOYEYHBIX MHOXKECTBA,
COCTABJISIFOIIUX TOCIEAHIO CUCTEMY, IIOJIy4aeM OTBET MPHUMeEpA.

x
L
é
™,
,
\,
%,
\"‘\.
-'\\
-
.
-4

Puc.2
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7

XE| -, ——
Ortser:
[Tpumep 3. Pemuth cucteMy HEPABEHCTB
6x-7 =0,
4x+13<0.
Pemenne. Pemum kaxnoe U3 HEpaBEHCTB CUCTEMBI:
X > 7
6x—7 >0, 6x 7, 6
— —
4x+13 <0, dx <-13, e 13

N300pa3uB Ha omHON KoopmuHaTHOW mpsimor (Puc. 3) 00a TOUYEYHBIX MHOXKECTBA,

COCTaBJIAOMIUX IMOCICAHIOI CUCTEMY, ITOJYIaCM OTBCT IIpUMEpaA

SO . 7 %
13 07
4 6
Puc.3
Orser: &
Omnpenenenue
Keaopamnoe  ypaenenue — 3TO ypaBHEHUE Buaa ax’ + bx+c=0, rjae

KO3 UILMEHTHI a, b U ¢ — MPOU3BOJIbHBIE YKCHa, TprueM a # 0.

Hpexcz[e, YCeM U3y4aTb KOHKPETHBIC MCTOAbI PCIICHHA, 3aMCTHM, YTO BCC KBAaApPATHBIC

YpaBHEHHUS MOKHO YCJIIOBHO pa3/IeJIUTh Ha TPU KJlacca:

He nmerot xopHei;

HMeroT poBHO OJIMH KOPEHB;

HmeroT 1Ba pa3iMyHbIX KOPHSL.

JIucKkprMHUHAHT

Onpenenenue

[lycTs JgaHO KBajpaTHOe ypaBHeHHeE ax’ + bx +c=0. Torma ouckpumunanm — 3T0

npocto uucno D = b* — 4ac.

Oty ¢opMmyny Haao 3HaThb Hau3ycTb. OTKyga oHa Oepercs — ceiluac HEBaXKHO.

BaxxHo apyroe: 1o 3HaKy JUCKPUMHMHAHTA MOKHO OIPENEIUTH, CKOJBKO KOPHEM UMeeT
KBaJIpaTHOE ypaBHEHUE. A UIMEHHO:

Ecmu D <0, kopHel HeT;

Ecmu D = 0, ecTh pOBHO OZJMH KOPEHB;

Ecnu D > 0, xopHeit Oynert aBa.

OO6paTtuTe BHUMaHHUE: AUCKPUMHUHAHT YKa3bIBAaeT Ha KOJIMYECTBO KOPHEHL, a BOBCE HE HA UX

3HAKH, KaK IOUCMY-TO MHOTUC CUUTALOT. Barisaure Ha OpUMEPLI — U CaMH BCC rnoiimere:

a=1
D=(

3amaua

CKOJIbKO KOpHEW UMEIOT KBaJIpaTHbIE YPABHEHUS:
xX2—8x+12=0;

5> +3x+7=0;

xX—6x+9=0.

Pemenne

Beimumem ko3¢ (GUIMEHTH U IEPBOTO  YpAaBHEHHMS W HaiieM JUCKPUMHUHAHT:

,b=-8,c=12;
—8)2—-4-1-12=64—-48=16
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Wtak, AMCKPUMHUHAHT TMOJOXKUTEIbHBIM, MOTOMY YpaBHEHHE HMMEET JBa Pa3IuUHBIX
KOpHsI. AHaJOTHYHO pa30upaeM BTOpOE ypaBHEHUE:

a=5b=3;,¢c=7,;

D=32—-4-5-7=9-140=-131.

JIMCKpMMMHAHT OTpULIATENbHBIN, KOpHEN HeT. OcTanoch MOCIEHEE YpaBHEHUE:

a=1;b=-6;c=09;

D=(-6?%*-4-1-9=36-36=0.

JIMCKpUMHHAHT PaBeH HYIIIO — KOpPEHb Oy/eT OJIMH.

OTtser

1) 2 xopHs; 2) HET KOpHEH; 3) OAMH KOPEHbD.

Kopnu kBagpatHOro ypaBHEHUS

—b++D —b—+D
1 2a @ 2a
Korna D = 0, MOHO HUCII0JIb30BaTh JIO0YIO U3 3TUX POPMYI — MOIYUUTCS OAHO U TO XKe
4KCI0, KOTOpoe U Oyaet orBeToM. Hakoner, ecnu D < 0, KOpHE# HET — HUYETO CYUTAThH HE HAJIO.
3anava
PemnTh kBagpaTHbIC YpaBHEHUS:
XX=2x—-3=0;
15-2x—x*=0;
¥ +12x+36=0.
Pemenue
IlepBoe ypaBHEHuE:
X=-2x-3=0=2a=1;b=-2;c=-3;
D=(-2—-4-1-(-3)=16.
D > 0 = ypaBHeHue umeeT JBa KopHs. Halinem ux:
2 ++/16 ; 2—16 .
T T R T T
Bropoe ypaBHeHue:
1I5-2x—x*=0=2a=-1;b=-2;c=15;
D=(2%-4-(-1)-15=64.
D > (0 = ypaBHeHHE CHOBa UMEET JiBa KopHs. Haiinem ux:

2 ++/64 2 —+/64
2-(-D - 7 T2
Hakowner, TpeThe ypaBHEHHE:
X+12x+36=0= a=1; b=12; c=36;
D=122-4-1-36=0.
D =0= ypaBHEHHE HMEET OJHH KOpPEeHb. MOKHO HCIOJIB30BaTh JHOOYI0 (GopMyITy.
Hampumep, nepsyro:
—12++/0

2-1

Xq

X =

OtBer

Dxi=3;x=-1;2)x1=-5;x=3;3)x=-6.

HenosHble KBaipaTHBIE ypaBHEHUS

beiBaeT, 4yTO KBagpaTHOE YpaBHEHUE HECKOJBKO OTJIHAYAETCs OT TOTO, YTO JaHO
B onpenenenun. Hampumep:

x>+ 9x=0;

x> —16=0.

HecnoxHo 3aMeTUTh, UTO B 3TUX YPaBHEHHUAX OTCYTCTBYET OJHO M3 cilaraemsiX. Takue
KBaJIpaTHbIE YPaBHEHHUS PEUIAOTCs Jake JIerde, YeM CTaHJIapTHhHIE: B HUX JaXke He MoTpedyercs
CUUTATh JUCKPUMHUHAHT.
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Omnpenenenue

Vpasuenue ax’ + bx + ¢ = 0 Ha3BIBACTCS HENOIHbIM K6AOPAMHBIM ypasHeHuem, eciu b =0
wi ¢ = 0, T.e. KOOQPHUIHUEHT MPH MEPEMEHHON X WX CBOOOIHBIN 3JIEMEHT PaBEH HYIIIO.

Pazymeercs, BO3MOKEH COBCEM TSDKENBIN ciydai, korjaa 00a 3Tux ko3(p@uiirenTa paBHsl
Hymo: b = ¢ = 0. B 3ToMm ciyuae ypaBHeHHe IpuHEMAeT BH ax’ = 0. O4eBHIHO, TAKOE yPABHEHHE
MMeEET €JUHCTBEHHbIN KOpeHb: X = 0.

PaccmoTtpum octanbable ciydau. Ilycts b =0, Torna moyiiyduM HEMOJHOE KBaJpaTHOE

ypaBHeHue Buja ax’ + ¢ = 0. HemHoro npeoGpasyem ero:
2 2 C C
ax+c=0=2x"=——=2x=% |——
a vl

Ilockonbky  apupMeTHUYECKHMIl  KBaJpaTHbIi  KOpEHb  CYILECTBYET  TOJIBKO
U3 HEOTPULATENIBHOTO  4YWCJa, IIOCIEJHEE PaBEHCTBO MMEET CMBICI  HCKIIOUUTEIBHO
npu (—c/a) > 0. BeiBox:

Eciu B HENMONHOM KBAJPATHOM YPaBHEHMH BMA ax° + ¢ =0 BBINOIHEHO HEPABEHCTBO
(—c/a) = 0, xopueit 6yzner nBa. Dopmynna qaHa BBILIE;

Ecmu xe (—c/a) < 0, kopHEeH HeT.

Kak Buaure, 1MCKpUMHUHAHT HE MOTPeOOBaICS — B HEMOJHBIX KBaJPATHBIX YpPaBHEHUX
BOOOIlE HET CJOXHBIX BbluMciaeHuil. Hacamom gene pgaxe HeoOs3aTeIbHO IIOMHUTH
HepaBeHCTBO (—¢/a) > 0. JIoCTaTOYHO BBIPA3UTh BEJIMUMHY X* M IOCMOTPETh, YTO CTOMT C JPYroii
CTOPOHBI OT 3HaKa paBEHCTBA. Eciu TaMm IMONOXKHUTENbHOE 4YUCIIO — KOpHeW Oyner nBa. Eciu
OTpHILIATEIbHOE — KOpHEH He OyneT BooOIe.

Teneps pazdepeMcsi ¢ ypaBHEHUAMH BHa ax” + bx = 0, B KOTOPHIX CBOOOIHBINA SIEMEHT
paBeH Hymto. TyT Bce mpocTo: KopHel Bcerna Oyzer nBa. JloCTaTOUHO pas3fioKUTh MHOTOYJICH
HA MHOYKUTEIIN: b

ax?+bx=0=2x-(ax+b)=0=2x,=0; x, = ——
a
HpOI/I3BeI[eHI/Ie paBHO HYIIIO, KOI'Ja XOTA 6]31 OJUH U3 MHOXHUTEIEN PaBEH HYIIIO. OTCIOI[a

HaxXOoJATcs KOpHU. B 3akimoueHne pazdepeM HECKOJIBKO TaKUX YPaBHEHMM:
3anaqa
Pemmnts kBagpaTHbIE ypaBHEHHUS:
XX=Tx=0;
5x% +30=0;
4x* —9=0.
Pewmenue
X=Tx=0=2>x-(x—7)=0=2>x1=0;x2=—(-7)/1=17.
5x*+30=0= 5x’=-30 = x> = —6. KopHeii HeT, T.K. KBaJpaT HE MOXET ObITh paBeH
OTPULIATEIILHOMY YHCITY.
47 -9=0247=9=>x"=9/4>x=32=15x2=-15.
OtBer
x1=0; x2 =7; 2) xopue#t HeT; 3) x1 = 1,5; x2 = 1,5.

Pemienue KBaapaTHYHBIX CHCTEM YPABHEHM I

0 Lo lx=y=1
pumep 1. Pemnts cucreMy ypaBHEHUI .
X +y =41.
Pemenue. Brlpa3zuB X U3 IepBOro ypaBHEHHsI CUCTEMBI U MOJCTABUB BO BTOPOE, MOJIy4YUM
x=y+],
2y° +2y—40=0.
PaBHOCHJIBHYIO CUCTEMY Y Y (1)
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Pemas BTOpoe ypaBHeHue cucrembl (1), HaxoauM JBa 3HAYEHUS MEPEMEHHOM Y:

y=4, =_5, MIOJICTaBJIsAs ATH 3HAYEHUs B IIEPBOE ypaBHEHHE cuctemsl (1), momydaeM aBa

3HAYCHHS IEPEMEHHOI X: 1 5%, =—4

Otsert: (5; 4),(-4; -5).
_2x-3y—xy=4
IMpumep 2. Pemnts cucremy ypaBHEHUH
3x+y+3xy=3
Pemenne. Cpa3zy BbIpa3uTh OJHY IEPEMEHHYIO ue€pe3 JApPYryl0 B JaHHOM CcCllydae
3aTpyJHUTENIbHO, MEeUIaeT cjaaraeMoe Xy. UToObl M30aBUTHCS OT ATOrO CIAraeéMoro yYMHOXKUM
IIEPBOE YpPaBHEHHE CUCTEMBI Ha 3 M CIIOXKHM CO BTOpPbIM ypaBHeHueM. [Ipu sToM momydum
2x-3y—-xy=4,

PaBHOCWJIBHYIO CUCTEMY YpaBHEHUM § =~ ~ ... 2)
9x -8y =15.

15+8
%3 BTOPOI'O ypaBHeHI/IH HonyqaeM: X=Ty. HO,Z[CTaBI/IB 9TO BBIPAKCHUC B IICPBOC

ypaBHEHHE CUCTEMBI (2) MOJIy4YUM ypaBHEHHE 2% -3y- y@ =4 . [Ipeobpa3zoBas ero,

TOJIyYMM KBaJpaTHOE ypaBHEHHE OTHOCHUTENBHO y: 43 +13y+3=0. KopHu 3T0r0 ypaBHeHus
1 13

y=-3,y,= e HOACTaBUM B GOPMYIy IJI X, M HOIyYuM x, =—1,x, = R

Otser: (-1; -3),(13/9; -1/4).
x*(x+y) =80,
x*(2x—3y)=80.
Pemenne. B J51eBBIX 4YacTsAX YpaBHEHHMHM CHCTEMBI CTOST IIPOM3BEIEHUSA JIBYX

COMHOXUTEJIEH, a CIpaBa YUCIO OTJIMYHOE OT HYJsA, MO3TOMY, OYEBUIHO, HU OJHUH U3
COMHOKMUTEJIEH JIEBBIX YacTel YpaBHEHH HE MOXET OBITb paBeH Hy0. Takum o0Opaszom,

IIpumep 3. Pemnts cucremy ypaBHEHUN

3
nonydaem, 4to * 7 Op2x-3 y#0=>x# -5V Pa3nenum nepBoe ypaBHEHHE CUCTEMBI HAa BTOPOE

MNOYWICHHO, B CHIIYy CICIAHHOTO BBIIIC 3aMCHUAHUS, TIOJYUYUM PABHOCHIIBHYIO CHUCTEMY

Y
2x-3y . BbIpasum U3 nepBoro ypaBHEHHUS IMOJYYEHHOH CHCTEMBI BBIpa3uM X: x =4y .
x*(x+y)=80.
[ToncraBuM 3TO 3HAaYeHHE BO BTOPOE YpaBHEHHWE CHUCTEMbl M Haiaem y =1, torma x=4.
Otser: (4; 1).

KBanpaTHOe HepaBEHCTBO — 3TO HEPABEHCTBO, B JIEBOM YaCTH KOTOPOTO CTOUT KBAJIPATHBIH
TPEXUJIEH, B JIEBOU — HYJIb.

To ecTh, KBafipaTHBIC HEPABEHCTBA OBIBAIOT CIEAYIOIIUX BHJIOB:

ax* +bx+c¢>0, ax’+bx+c>0, ax>+bx+c<0, ax’+bx+c<0.

Pemmth kBagpaTHOE ypaBHEHHE MOKHO C TTIOMOIIBIO METO]a HHTEPBAJIOB.

Jlyst TOTO HEOOXOAMMO CHAaYajla HAUTH KOPHHU KBAJAPATHOTO HEPABEHCTBA (BMECTO 3HAKa
HEPaBEHCTBA MOCTABUTh «=» U PEIINTh ypaBHeHHUe ax’ + bx + ¢ = 0). KopHeil MoxkeT 6bITh 1160
nBa, MO0 oauH, MO0 HEe OBITh BoOOIIE. JlanpHeHINe qeHCTBUS 3aBUCAT OT KOJIUYSCTBA KOPHEH:

1. Eciu ypaBHeHHe nMeeT Ba KOPHS, HEOOXOAMMO HAaHECTH WX HA YHCIOBYIO MPSMYIO.
OHu pa3oOblOT €e Ha Tpud TOpoMexyTka. HyxkHo Oymer ompenenuTs  3HAKU
BBIPAKEHHS ax’ + bx + ¢ HA KaXJIOM U3 HPOMEKYTKOB (KOHKPETHBEI NpHMep pEIIeHHsS BbI
MO3KeTe TIOCMOTpETh, BBe/id B (JOpMy BhILIE Kakoe-Tu60 HepaBeHCTBO, Hampumep Sx* + 2x — 7>
0):
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- eclii a > 0, TO 3HAKU oymyr  +, - + (cmeBa  Hamparo);
- eciu a < 0, To 3HAKM OyayT —, +, — (CJIeBa Hampago).

B citydae, ecnu 3HaK HEpaBEHCTBA > WM >, OTBETOM OYAYT MPOMEXYTKU CO 3HAKOM «1».
Ecnu xe 3HaKk < win <, TO OTBETOM OyAyT OTpHULIATEIbHbIE TPOMEKYTKH.

Ecnu 3Hak HepaBeHCTBA > WM <, TO TOYKHU-TPAHHIIBI MPOMEXYTKOB 3allMCHIBAIOTCS B
KpyriiblX ckoOkax. Ecmu sxke 3Hak > unm <, TO TpaHMIBI NPOMEXKYTKOB 3alUCHIBAIOTCS B
KBaJPaTHBIX CKOOKaX.

2. Eciin ypaBHeHHe MMeeT O/IMH KOPeHb, TO HY>KHO TaK)Ke HAaHECTU €ro Ha YHCIIOBYIO
TIPSAMYIO M ONpENEIUTh 3HAKM BBIPAKEHHUs ax® + bx + ¢ Ha KaXIOM M3 HPOMEKYTKOB. Kopenn
pa3eNiuT MpsAMYIO Ha JIBa MPOMEXKYTKA, 3HaKH B KOTOPBIX OYIyT OAMHAKOBBIMU (B 3aBUCUMOCTH
ot ko3 unmenTa a):

- eciu a > 0, To 3Haku OynyT +, +. B 3TOM ciyuae, ecnu 3HaK HEpaBEHCTBA >, TO OTBETOM
OyzeT BCsl YMCIIOBas psAMasi, KpOMe TOUKH-TPAHUIIBI TPOMEXyTKa. Eciin jxe 3HaK HepaBeHCTBaA >,
TO OTBET — BCS YyuCiOBas npsmMas. Eciu 3Hak HepaBeHCTBA <, TO OTBET — ITyCTOE MHOKeCTBO. Ecin
3HaK HEPaBEHCTBA <, TO OTBET — OJHA TOYKA — TPaHHWIA MEXAY IPOMEKYTKAMH.
- ecnu a < 0, To 3HaKu OynyT —, — B 3TOM ciiydae, eciau 3HaK HEpaBEHCTBA >, TO OTBETOM OyJeT
IIyCTOE MHOKECTBO. ECiu e 3HaK HepaBEHCTBA =, TO OTBET — OJJHA TOYKA — IPAaHUIIA TPOMEXKYTKA.
Ecnu 3HaK HepaBeHCTBaA <, TO OTBET — BCSI YUCIIOBAsI IPSIMast, KpOME TOUKH-TPAHULIBI TPOMEKYTKA.
Ecnu 3HaK HepaBeHCTBA <, TO OTBET — BCS UUCIIOBAS MPSMast.

3. Eciu ypaBHeHue KOpPHeil He UMeeT, TO HUYETO0 Ha KOOPAMHATHYIO OCh U HE HY)XHO
HAHOCHUTB: HaJI0 IPOCTO ONPEIEIUTh 3HAK BRIPAKEHHUs ax> + bx + ¢ Ha Bceii UncII0BoM NPAMOIL:

- ecnu a > 0, To 3HaK OyzeT +. B 3Tom citydae: eciiv 3HaK HEpaBEHCTBA > WIIH =, TO OTBETOM
OyZIeT Bcs yKciioBas npsiMas. B mpoTUBHOM citydae — eciu 3HaK < Wi < — OTBETOM OyJIeT IyCToe
MHO>KECTBO.

- ecimu a <0, To 3HaK Oyner — B 3ToM citydae: eciiu 3HaK HEpaBEHCTBA < HITH <, TO OTBETOM
OyZeT Bcs uncioBas mpsimMasi. B mpoTUBHOM citydae — eciid 3HaK > WITU > — OTBETOM OyJIeT IMyCToe
MHOECTBO.

IIpumep 1. PemnTs HEpaBEHCTBO 2% +4x — 6> 0.

KBanpaTHblii TpexuieH 2x? + 4x — 6 uMeeT 1Ba ACHCTBUTEIBHBIX KOpHs X1 = —3, x2 =1.
[TosToMy mapabomna y = 2x> + 4x — 6 epecekaer och X B JABYX TOUKAX, A0CIHCCHI KOTOPHIX PABHbI
—3 u 1. TTockonbKy K03 dHIMENT npu X GoMbIe HYIs, Tapadona y = 2x°> + 4x — 6 HampaBieHa
BBEpX

U3 pucyHKa BUHO, YTO TpexulieH 2x° + 4x — 6 MON0KHUTeNeH IpU X < — 3 1 1pu X >1.

IIpumep 2. Pemmth HEpaBEHCTBO

—x*+x—1>0.

JIMCKpUMHHAHT KBaJpaTHOTo TpexuneHa — x> +x — | orpunarenen: D = —3. [Tostomy
TP BCEX X 3HAYEHHS QYHKIUU Y = — X + X — | UMEIOT OJIMH M TOT e 3HaK, a MIMEHHO 3HaK
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kod(unuenta npu x>, To ecth MuHyc. Cle0BaTeNbHO, HEPABEHCTBO — x> +Xx— 1> 0 He
BBITOJTHAETCS] HA NP KaKUX 3HAUCHUSX X.
Ipumep 3. BBISICHUTE, IPH KaKUX 3HAYEHUSIX X JIPOOb
#2 4-2x =3
2y — 3

IMOJIOKUTCIIbHA W TIIPU KaKUX — OTpULATCIIbHA.

CHavana yka3aHHBIM BBIIIE CHOCOOOM OINpEAETNM 3HAKH YHCIUTEIs U 3HAMEHATes
JTAHHOH IpoOH, a 3aTeM CPaBHHUM HUX.

Yucmutens x° + 2x° — 3 MonoxkuTeNneH Ipu X < —3 M mpu x > 1, a oTpuuareneH npu
—3 <x <1 (puc. BepXHss YUCIOBAs OCh).

4-3-2~1 0 1.2 3

e kit
i
/) 2

3nameHatesb 2x — x> nosnoxuTeneH npu 0 < x < 2 u oTpunarenes npu x < 0 u npu x >2
(puc. , HYDKHSS YKCiIoBast ocb). VI3 pucyHKa BUIHO, YTO JaHHAs IPOOb OyNET MOJ0KHUTEIbHA TIPH
— 3 <x< 0 (B »TOM cCiy4yae 4YMCIUTEIb U 3HAMEHATeIb OTPULIATEIbHBI) U NpPU
1<x <2 (B 3TOM cily4ae YHCIUTENb U 3HAMEHATEIb MOJI0KUTEIBHBI); OTPHLIATEILHON OHa OyeT
npu x <. —3 (YUCIUTEIb MOJOKUTENEH, 3HAMEHaTe b oTpuIaresieH), npu 0 <x < 1 (yuciurens
OTpHULIATENICH, 3HAMEHATEIb TIOJIOKUTEJICH) U IIPU X > 2 (YUCIUTENb MTOJIOKUTEIICH, 3HAMEHATEb
OTpHUILIATEIICH).

Pemienue 3axanmii:
Nel. Pemnth nanubie cuctembl HepaBeHCTB (No 179 —184):

2c—1>1, 5x +3>8,
179. 181.
{ 3—x>0. {0,7—3.:%-—'2.5.
180. { 1 —2x<<—09, 182. {2::—-3::‘::——3.
x4+ 1< 13. 4x+3>8—=x
183, {3):-]—7‘,;»9—{—2& 184. {x+4{2x'
5+ %> 2x - 2. | —x>—2.
Ne2. Pemuth HepaBeHCTBa:
2x+3)(2—2x)>0.
Q2—m) (2x—15) (x+4)>0.
x>%,
3x -4 >0, 3x 4, 3 N 6 4
i sev650,  |ls=>-6 _||F7 75 777
Grod) (x>0 77 e e >x<i @x<—E
Sx+ 60, Sx {6 ) 3’ 5
&
T4 -—=
L 5

Ne3. Pemnth ypaBHEHHUS:
1. x*-8x*-9=0
2. x*—15x*-16=0
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3.(x* —2x—-5)> —2(x* —2x—-3)—4=0

No4. Pemiuth cCuCTEMbl YPaBHCHUM:

| xy=2,
l9x?+ % =13.

2
X' +y=2
2 F
Y +x=2
1 N 1 2,
+ p—
3 x3y x4y
+ =7
xX+y x+y

No5. Pemiuth fJaHHbIE HEPABEHCTBA:

l. x> —4x+3>0. 5.x* +x+1<0.

2. x2—6x+5<0. 6.x> —x+1>0.

3. —5x%+3x+2>0. 7.x>—6x+10<0.
4. x(1—x)>0. 8. —3x? +2x+1>0.

No6. BBITTOJIHUTE 3aaHUA:

1. Pemnth HEpaBEHCTBO:

8’ -6x+1>0

2. HaliTu HauMeHbIIIee TOJIOKUTEIIBHOE 1I€JI0€ pellieHne HtpaBeHCTBA:
x4+ 2x>-3

3. Peminth HEpaBEHCTBO:

XH+3x+8=>0

4. PemnTh HEPABEHCTBO:

X-dx+4>0

5. Pemnts HepaBEHCTBO:

X-dx+4>0

6. Haiitu Bce 3HaueHUs X, HE SABJISIIOLIMECS PEIIEHNEM HEPAaBEHCTBA!
xX’>16

IIpakTuyeckas padora Ned

Tema 1.4: Oynkiuu: nuHelHas, oOpaTHas TPONOPLIUOHATIBLHOCTD, KBaApaTUYHAs

byHKIISA

Heab: 3akpenuTh y yyalmxcs 3HaHUS U YMEHUS IOCTPOeHUs rpadukoB PpyHKIMH

Teopernyeckas 4acThb:

CaoticTBa JinHEHHOW GyHKIMK Y = kX + b.

1. Ob6nacth onpeneneHus: PyHKIUU — MHOXKECTBO BCEX JICHCTBUTEIIBHBIX YUCEII.

2. OO6macth wu3MeHeHHs (YHKIUM TpU yciaoBuH, 49TO k # 0 — MHOXKECTBO BCEX

neiicTBuTeNnbHBIX uyucel. Ecimm k = 0, To MHOXXeCTBO 3HAYeHUH (DYHKIIMU COCTOUT W3 OJHOMU
TOYKH b.

3.1Ipu k # 0, b # 0 dhyHKUMS HE SABISETCS HU YeTHOM, HU HeueTHOH. Ecim k = 0 (b mroboe)

— (ynkuust wetHas. Ecrm b = 0 (k mo6oe) GpyHKIus HeueTHas.

4. ITpu k > 0 ¢ynxuus Bozpacraet npu 1ro0bIx x. [Ipu k < 0 pynxus yosiBaet npu

mo0bIX X . [Ipu k = 0 ¢yHKIMA TOCTOSIHHA.

26



ITpumep. lloctpouts rpaduk GyHKIUU y=2x+ 4.
Pewenue. I'paduxom siBiseTcs npsaMasi TuHuA. [ e€ mocTpoeHHs JOCTaTOYHO HAWTH

TOYKM IIEPECCUCHUS C OCSAMHU KOOPJAMHAT: IIpU X = 0’ y= 4 X = —Z,y =0

A(0:4)  B(-20)

U IIpU . Takum

o0pa3om, npsiMasi IPOXOAUT YEPE3 TOUKHU

v

_/)"—'2.\'+4

_ax+b

/ 0
y =
OyHKIMS BUAA €X+ a , roe & b € d_ MOCTOSIHHBIE YHCJA, TPUYEM c#0

, ad + bﬂ', Ha3bIBACTCS OpPOOHO-TuHenHou Pyuxkyuen. OyHKUUS ONpeneieHa BCIOAY, KpoMe

X = —i
3HAYEHHsI € . Eem @=0 €= 1 , d= 0, TO HOJIYYHM YaCTHBIN CITydaii JPOOHO-THHEHHON
_b
byHKIMN X . O6nacte ompeneneHus Takoi (DyHKIMHU X € (_ cﬂ,ﬂ)U (0,4—::0). I'padrixom
_b
byHKIIH X sBnsercs kpuBas, cocTosiIas M3 JBYX BETBEH, CHMMETPHYHBIX OTHOCHTENHHO

Havdalla KOOpAWHAT. Takas KpuBasi Ha3bIBACTCA zunepﬁoﬂoﬁ. Ecmu b:} 0, TO BCTBU FI/IHep6OHBI

pacrionoxkensl B I u III koopAMHATHBIX YETBEPTAX; €CIIU JKE b<0 , T0 Bo II m IV koopauHaTHBIX
yeTBepTsIX. [ unepbosa He UMeeT OOIIMX TOYEK C OCIMH KOOPIMHAT,  JIMIIb CKOJIBKO YTOJHO OIU3KO K

_b
HUM  TpuOmmkaercs.  DOyHKIUsA X meuernas. Ha pHCYHKE n300pakeH  rpaduk
THIIEPOOITHI X s cirydast b > 0
Y.
A
» X
S ax® 1bhx ¢ ¥, X
OyHKIHS, 3aJaHHas dbopmymnoit , roe - 7 —
nepeMeHHBIE, a=b=c — 3aJaHHble 4YHCIIa, (¥ U, Ha3bIBACTCS K6AOPAMUYHOU (pyHKyueil.

O06nacTeio OIIPCACIICHUA KBaﬂpaTHQHOﬁ (pYHKI_II/II/I SIBIISICTCS MHOXKECTBO JIEHCTBUTEIIHLHBIX YHCEIL.

2

y=ax“+bx+c

I'papuxom  ¢yHKIMK sBisiercs napabona. Ecmu @ = 0 , TO BETBU
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napaloJibl HampaBjieHbl BBEpX; €CIU a"’:ﬂ, TO BETBU Napaboiibl HampaBieHbl BHU3. OcChbio

b

X =-—
CUMMETPUU TMapalojibl SBISETCS TpsMast za. Koopaunatel BepmuHbl  1apaboIIbl
b [ ] Aac — B°
X =——— = X = e =
Za’ Yo =¥ A¢x

OTIpeNeNAI0TCs o hopMyIam

Jliis noctpoenust napadoiibl yA00HO BEIOpATh CIEAYIONINE TPU TOUKHU:

a) TOYKY TNepecedeHHs Mapadoibl C OCHIO Qy , TIpH x=0 HOJTYYUM ¥ , TaKUM
o0pa3om, rmepBasi TOuka C(O’E) ;
y =C . X= 0
0) Touky Ha mapabose npu , TO €cTh JJU0O0 TOYKY ¢ aOcIuccon (Touka
x=-b B (ﬁ; c)
C), 1160 TOUKy ¢ abCIUCCOM @  taxum 06pa3om, BTOpas TOUKa a .

Ax,,,) X, =—5%

B) BEpIINHY napaboJIbI TOUKY , e

=33, )- 22t

MOXHO TaKK€ B Ka4CCTBE OCHOBHEIX TOYCK BI)I6paTI) TOYKHU IECPCCCUCHUA Hapa6OJH)I C

o _—btb*—dac _-b+D

L2
oceio O% 71 2a 2@ ecim TakMe CymECTBYIOT, TO €CTh
JUCKPUMHWHAHT KBAJIPATHOI'O TPEXYJICHA HQOTpI/IHaTeHLHBIfl.

2
Ilpumep. Iloctpouts rpaduk GyHKIUU Y= 2x% +2x+2 .
C{0,2) B-1,2) A(-0,51,5)

b

OtmeTum TPpU TOYKH
a>0)

. BerBu mapabosbl HampaBIeHbI

x=-0)5

BBEPX ( . [lapabosa cuMMeTprUYHa OTHOCUTENBHO IPSIMOM

v

Pemenne 3aganmii:
Nel. TToctpoiite rpaduxu QyHKITHIA:

ly=3x+4
2.y=%x—1
3.y=5—4x
42y —4x =6
53x +4y =2

3
6.y=;

2
7:)/:;
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1
8._’)/—; ,

9.y= —;+2

10.y =4+

No2. Tloctpoiite rpadmku KBaipaTUIHOW (DYHKITHH:
1. y=x>—4x +3. 5.9=x> +x+1.

2. y=x—6x+35. 6.y=x> —x+1.
3y=—5x’+3x+2. 7.y=x>—6x+10.

4. y=x(1—x). 8.y=—3x +2x+1.
Ne3. TToctpoiite rpaduxu GyHKITHIA:

l.y=4x-5

2.y = 3—§x

3.y=2—l

X
Ned. TToctpotite rpaduku KBagpaTUIHON ()YHKIIHH:
1. y=8x*-6x + 1
2.y=-x"+2x +3
3.y=x* +3x+ 8
4. y=x>-4x + 4
5.y=x7-4x+4

IIpakTuyeckast pabora NeS
Tema 1.5: ['eomeTpust Ha IOCKOCTH
Heab: Onpenenuts HalpaBlIeHUs MPAKTUYECKOTO MPUMEHEHHs 3HAHHUH TIIaHUMETPUU B
npohecCuOHATBbHON NeSTENbHOCTH.

Teopernyeckas 4acThb:

I'ne BcTpeuyarorcs reomerpuyeckue GUIypbl B Hamei xKu3Hu?

Kaxnpiit 3 Hac — U B3poCibId, U peOEHOK — 3ameyal, Kak MHOTO T'€OMETPUYECKUX
buryp cymecTByeT BOKpYr Hac. Mbl BCTpedaeMcsi ¢ HUMHU Be37l€, BO BCEX OKPYXAIOIIUX Hac
npeaMerax.

JIronn MaBHO 3aMHTEPECOBAIMCH pPa3HOOOpasueM reomerpuueckux ¢uryp. Emé s
NEPBOOBITHBIX JIOAEH Ba)KHYIO pOJIb Urpaja (opMa OKpYKaBIIUX MX IpeameToB. OnaaeBas
MHUpPOM, JIOAM 3HAKOMWINCH C MpocTeHmuMu reoMmerpudyeckumu ¢opmamu. CHayana OHHU
U3TOTaBIMBAJIN OpYyIUs TpyJla OTHOCUTENBHO MPaBUWIBHOM (OPMBI, MOTOM HAYYMIIUCh HX
coBepIIeHCTBOBaTh. CrelnManbHbIX HAa3BaHUU JJI T€OMETPHUUECKUX (Uryp TOr/a, KOHEYHO, He
obu10. VX mpuymManu 3Ha4uTeIRHO 1Mo3ke. Korma oA ctamu CTpouTh IoMa, UM TTPHUIILIOCH €1l
riry0xe pa3Ouparbcsi B OCOOEHHOCTSAX Pa3HbIX (QUryp, 4TOOBI MOHATH, Kakylo (Gopmy ciexyer
IpHUIaBaTh CTE€HAM M Kpblllie, Kakoi (OpMbI JOJKHBI ObITh OpEBHA WIIM KaMeHHbIE IIbIOBI. Cam
TOTO HE 3Has, 4YeJIOBEK BCE BpeMs 3aHUMAICA HM3y4deHHEM (UTyp: KEHIIUHBI, W3rOTaBIMBas
OJIeX /1Y, OXOTHUKM — HAKOHEUHUKH JUIsl KOMUN WIIM OyMEpaHTu CII0KHON (OpPMBI, PHIOOJIOBHI,
Jienasi Takue KproUKH U3 KOCTH, 4TOOBI pbI0a C HUX HE CPhIBAJIACh.

U B coBpeMeHHOM Mupe 0€e3 3TUX 3HAHUN HE MPOXKUTb.

I'ne :xe BcTpedaroTesi reomeTpuyeckue (pUrypol B HaLen sKU3HA ?

Bo03MOXHO, KTO-TO CUUTAET, YTO PA3IMYHbIE TUHUHU PUTYPBI «BOJATCSI» TOJIBKO B KHUTAX
y4€HBIX MaTeMaTukoB. OHAKO, €CIM MOCMOTPETh BOKPYI, CTAHOBUTCS IMOHSTHO, YTO MHOTHE
npeaMeTsl UMeIoT (opMy, MOX0XKYI0 Ha OCHOBHBbIE reomeTpuyeckue ¢urypsl. [Ipocto mbl He
BCerjJa 7TO 3aMedyaeM. Hemano 3aMedarenbHBIX TE€OMETPUYECKUX (UTYp BCTpedaeTcs B
OKpy>Karotiei Hac nmpupose. [lone umeet hopmy nIpsSAMOYyrobHIKA, peka — KPUBOW JIMHUH, 03€PO
— KpYyTra, KpUcTayu1 coiau — (Gopmy KyOa, 0ObIYHasi TOPOIIMHKA, Kanellbka pockl — (GopMy Iiapa.
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KpacuBbl 1 pa3HO0Opa3Hbl MHOTOTPaHHUKH — KPUCTAJUIBI TOPHOTO XpycTais. Ho u B mpuBBIYHON
’KU3HU OCHOBHBIE F€OMETpHUECKHUE PUTYPBI TOKE MOBCIOY. DTO 3/1aHusl, CTPOEHUS, TPAHCIIOPT,
UHTEpPhEp KBApTHUPBI, JaXe MOoCcyla U MpeaAMeTsl ofexanl. K mpumepy, skeHckas ro0ka — 3T0
Tparneuus, Tapeaka — Kpyr, 1OM — KBaJIpaT U TPEYTOJbHUK, a B TPyOe — IMIUHID.

3HaTe Bce (QUTypHl, MX BUJABI, Ha3BaHUS M CBOMCTBA OYeHb BakHO. CHCTEMaTH3HpYyET
3HaHUSA O TEOMETpPHUYeCKUX (uUrypax M HM3y4daeT HMX CBOWCTBa MareMaTH4ecKas Hayka —
reomerpus. Hayka s3Ta oueHp BakHas, €€ NMPUMEHEHHE MPOCTO OECLIEHHO BO BCE BpEMEHA U
He3aBUCHUMO OT npodeccuu. bes 3HaHmii reoMmeTpun He 0OXOIUTCS HU pabOUYuil, HU UHKEHEP, HU
apXUTEKTOP, HU XyI0KHUK. /1 0ueHb BaXKHO HA4aTh OCBaUBaTh 3Ty HayKy B paHHEM BO3pacTe.

Y KakoM ¢uUrypbl 4 BepLUUHbBI?

3 iISMART

Bbibepu ocTpbie yrnbi.

aaaev s

3t ISMART

Hrak,
FEOMETP UMECKUE OUTYPbI
L
Touka Mpamasn Otpesok Nyuy Yron
TpeyroneHWK MpAMOYronbHNK OKpYXHOCTb Kpyr

IIpocreiimme BuaAbI puryp

JIBe ocHOBHBIE (DUTYpBI — 3TO TOYKa M JIMHUs. CKOIUICHHE TOYEK W JIMHUN o0pa3yer
pa3iuuHble TeomeTpudeckue Qurypel. Kaxknas w3 HUX MHIUBUIyaldbHA, OTIWYAETCS CBOMMH
napaMerpamMu, uX (OpMbl OYeHb Pa3zHOOOpa3Hbl. PUTYpbl OBIBAIOT MPOCTHIMU M CIIOKHBIMU,
TUIOCKUMH U 00BEMHBIMHU.

Touxka
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Touka — 3TO camblii MUHUMAaJIBHBIA, HO B TO K€ BpEMsl CaMblii TJIaBHBIH OOBEKT B
reoMeTpuu. OTO camas Majas reoMeTpuyeckas (urypa, Ho UMEHHO OHa HeoOXxoauma s
MOCTPOCHUS IPYTHX (PUTYp HA MIOCKOCTH U SBISIETCS OCHOBOM /isl Beex Apyrux ¢uryp. OHa He
COJICP)KUT TAaKMX CBOMCTB, KaK JJIMHA, BbICOTA, O0BEM, IIIOIIA[ b, HE UMEET M3MEPHUTEIbHBIX
0COOCHHOCTEH M XapaKTepUCTHK. BakHO TONBKO TO, T/Ie OHA pacmonoxkera. O003HaYaeTCs: TOUKa
3arjaBHOM OYKBOM JlaTHHCKOTO andasuta b0 urciaom. Hanpumep, A, B, C wiu 1, 2, 3.

Besikas Gosee ciiokHasi reoMeTpudeckas (urypa — 3TO MHOXKECTBO MmoOuYeK, KOTOPBIC
00J1a/1a10T ONPEICIIEHHBIM CBOMCTBOM, XapaKTEPHBIM TOJIBKO IS 3TOU (QUTYPBHI.

CaMbIMH IPOCTEUITUMU (PUTYPaAMU SBIISIOTCS Iy H OTPE30K.

e Jlyy — d4acThb NpPAMON, y KOTOpPOM €CTh HadalibHasg TOYKAa, HO HET KOHIA. IJTO
MIPOJIOJKEHHE B OJTHY CTOPOHY.

e Ompe3ox — COCTaBHAasl 4acTb NIPSIMOM, KOTOpas orpaHuyeHa AByMms Toukamu. OH
MMEEeT Ha4yaJlo U KOHEL, M03TOMYy u3Mepsiercsa. [mnMHy oTpe3ka MOXHO ONpeeiInTh, U3MEPUB
PacCTOSIHUE MEXAY €ro KOHIIaMHU.

JIunust

Jlunust oOpa3yercss U3 MHOXKECTBA TOYEK, MOCJIEIOBATENBLHO PACIIOJIOKEHHBIX JIPYT 3a
JIPYroM W COEAMHEHHBIX MEXAy co0oi. JIuHMM OBIBAIOT 3aMKHYTBIMH W Pa30MKHYTHIMU,
MPSIMBIMU ¥ KPUBBIMH, & TAKKE JIOMAHBIMHU.

e 3amkHymas — KOTJa B OJHOW TOUYKE pACIOJIOKEHA HadajbHas W KOHEYHAs 4YacTb
HanpaBieHus. 3 He3aMKHYTOH JIMHUM MTOJTy4atoT oOpaTHBIN BapHUaHT.

Pazomxnymas — xorja Ha4ajio ¥ OKOHYAHUE JTUHUU HE COCJIUHEHBI.
IIpsamas — HenpepblBHAS JUHUS 0€3 U3MEHEHUH.

Kpuseas — otiinuHas OT NPSIMOU JIMHUU.

Jlomanas — xorja coelMHEeHbl OTPE3KU He 1o yriiom 180 rpaaycos.

\

Yepes 0J1HY TOUKY MOXKHO IPOBECTH OECKOHEUYHOE YMCIIO JUHUH, a Yepe3 JIBe — TOJIbKO
OJIHY MPSIMYIO M1 MHOXKECTBO KPUBBIX.

OcHoBHbBIE reoMeTpUYecKue (purypsbl

Coenunénnbie MeXIay coOOW TOYKH OOpasyloT JIMHHHM, a COSCAMHEHHBIE MEXAY CO00it
JIMHUU — OCHOBHBIE T€OMETpHUYECKHE (PUTYPHI HA TIIOCKOCTH.

I'eomerpuueckue ¢urypsl OBIBAIOT IJIOCKHE WM JABYXMepHble (2D) u 00bEMHBIE
pOCTpaHCTBEHHbBIE, WU TpéxMepHble (3D). OHu orpaHMyYeHbI 3aMKHYTOM MMOBEPXHOCTHIO CBOEH
Hapy’>KHOH I'PaHHUIIBI.

Ecnu Bce Touku (Urypbl HaX0ATCS B OTHON MJIOCKOCTH, 3HAYUT, OHA SBJISIETCS TUIOCKOM.
[Tnockue Qurypbl, KOTOpble 3HAIOT BCE: TOYKA, KBAJapaT, MPSMOYTOJIbHHUK, TPEYTOJIbHHUK, KPYT,
HOJYKPYT, OKPY’>KHOCTb, OBaJI, pOMO, Tpamerus.

A ecni y TeOMETpUUYECKON (PUTYPHI BCE TOUKH HE HAXOAATCS B OJTHOM TJIOCKOCTH, TO OHA
o0béMHast. K HUM oTHOCATCS 1map, KOHYC, UIUHAD, chepa, MupaMuaa u ap.

Paz6epém mmockue Gurypsi.
Tpeyroabuuk
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Tpeyzonvhuk — 310 Qurypa, Koropas oOpasyercsi, Koraa TpU OTpe3Ka COSAUHSIOT TPH
TOYKH, HE JISKAIINE HA OJHOM MPSMOWH. DTH TPU TOYKU HA3BIBAIOTCS BEPUIMHAMH, & OTPE3KA —
CTOPOHAMH.

EcTb Tpu BuIa TPEyroabHUKOB:

o [IpamoyeonvHblil — KOTJIa OUH YTOJI MPSIMOM, Ipyrue aBa MeHble 90 rpaaycos.

Ocmpoyeonvusili — Korjaa rpaayc ero yriaos Oounbiie 0, Ho MeHbIe 90 rpaaycos.
TynoyeonvHeiii — KOTIa OIWH YTOJI TYIOH, TO ecTh OoibIre 90 rpamgycos, a 1Ba Ipyrux

— OCTpBbIE.
TpeyronbHUKM UMEIOT CIELYIOLNE CBOMCTBA!

B TPEYTOJIbHHUKE HAIIPOTHB OOJIBILETO YTIJiia JEKUT OOJIbIIas CTOPOHA U HA000POT;
CyMMa yTJIOB TPeyrojbHUKa Bceraa paBHa 180 rpagycam;

BCE YIJIbl PABHOCTOPOHHETO TPEyrojbHHUKa paBHbI 60 rpagycam;

B IPSAMOYIOJBHOM TpPEYTrOJbHUKE KBaJpaT THIIOTEHY3bl pPaBE€H CyMME KBaJpaToB

KaTeToB (HO 3TO M3y4YaeTcs YK€ B CTApILUX KiIaccax).

BepimHbl TpeyroibHUKOB 0003HAYAIOTCS 3arJIaBHBIMU OYKBaMH JIATHHCKOTO ali()aBUTA:
A, B, Cu np.

Ipumepsr mpeyeonvHuKo8:

1) 2)
M

R
A K
N

T
Q
5)

C
4)
F
\/ O G
E

3 ISMART

D

OxpyxHOCTH
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OxpysicHocmbs — TeoMeTpuuecKkas gurypa, oOpa3oBaHHasi 3aMKHYTOH KpHUBOH JIMHHEH,
BCE TOYKHM KOTOPOH HaXOJSATCS Ha OJMHAKOBOM OT IIEHTPA PACCTOSHUM.

Kpyr

YacTp MI0OCKOCTH, HAXOMAILIASCS BHYTPU OKPYKHOCTH, HasblBaeTcs kpyzom. To ecTs,
OKPYXHOCTh — 3TO TPaHMIIA Kpyra. A paccTOsHUE OT IIEHTPa OKPYKHOCTHU JI0 JHOO0N TOUKHU Ha
Hell Ha3bIBaeTCs paanycoM. JnameTp Kpyra — 3TO OTPE30K, KOTOPBIM COECIUHSET ABE TOUKH Ha
OKPYKHOCTH M MPOXOAUT uepe3 e€ LeHTp. [luamerp kpyra paBeH ABYM €ro pajilycam.

IIpsaAMoOyroJbHUK

IIpamoyzonvruk — 310 (urypa, cocrosimas U3 YEThIPEX CTOPOH U UYETBIPEX MHPSIMBIX
YIJIOB, Y KOTOPOM:

e IIPOTUBONOJIOKHBIE CTOPOHBI PABHBI MEX]Y COOOM;
e JIMaroHAJIA PaBHBI U JEIATCSA B TOUYKE IIEPECEUCHHUS M1OTI0aM;

® OKOJIO NPAMOYT'OJIbBHUKA MOKHO OITMCATh OKPYKHOCTD C ICHTPOM B TOUKE ITEPECCCUCHUA
€ro I[I/IaFOHaHefl " pagnycoMm, KOTOpLIfI PaBCH I1OJIOBUHEC ﬂHaFOHaHCﬁ.

KBaapar

Keaopam — 310 TOT k€ MPSIMOYTOJIbHUK, Y KOTOPOTO:
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e BCE CTOPOHBI PaBHBI;

e BCE yIUIbl paBHbBI U COCTaBIAIOT 90 Tpanycos;

e JUAaroHaJIY PaBHBI U IEPIEHIUKYIISAPHEL,

e I[EHTPHl BIUCAHHOW M OINHUCAHHOW OKPYXHOCTH COBMAJAIOT U HAXOISATCS B TOYKE
IIEPECEUCHMS €T0 AUaroHaic.

Tpaneuus

YeTpIpEXyroabHUK, y KOTOPOTrO JBE CTOPOHBI MapajuleNbHbl, a JBE — HeT,
Ha3bIBaeTCs mpaneyueti. Ecny cymma JIMH OCHOBaHMM Tpamneluy paBHa CyMMeE JUIMH OOKOBBIX
CTOPOH, B HE€ MOXKHO BIIUCATh OKPY>KHOCTb.

IMapajsesorpamMmm u pomMo

Ilapannenoecpamm — 4eTBIPEXYTOJIIBHUK, TPOTUBOINOIOXKHBIE CTOPOHBI KOTOPOTO MOMAapHO
napauieNbHBbI.

Pom6 — 310 napanenorpaMM ¢ paBHbIMH CTOPOHaMHU.
[TapanmnenorpaMm UMEET CIEIYIOIINE CBOMCTBA:

e TIPOTUBOMNOJIOKHBIE CTOPOHBI U YIJIbI PABHBI,

e CyMMa JIBYX JIIOOBIX cOceTHHUX yrioB paBHa 180 rpamgycawm;

e JIMaroHaJlu MEePECceKaroTCsa U TOUKOM MepecedeHus AesTcs Iooam;
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e KaXKJas IMaroHalb JEIUT (GUTypy Ha JIBAa paBHBIX TPEYTOJIbHUKA.

OcHOBHbIE BeJIMYMHBI U UX (POPMYJIbI

Bce reomerpuueckne GUrypsl IMEIOT CBOU XapaKTEPUCTUKHA M COOCTBEHHYIO BEJTHUUHY.
CaMbIMH pacpOCTpPAaHEHHBIMU SIBJISIOTCS TAKME BEIMYMHBI KakK IUIomans U nepumerp. OHu
UCTIOJIB3YIOTCS B IOBCETHEBHOM JKM3HU, B CTPOUTENILCTBE U B Ipyrux obnactsax. Hampumep, Bo
BpEeMsl PEMOHTa WJIM HOBOI'O CTPOMTEIbCTBA, KOJIMYECTBO HEOOXOAMMBIX MaTepHalloB U 00BEM
paboT HE ONPENENINTh, HE BHIYMCIUB 3apaHee IJI0LAAb U IEPUMETP.

IMepumetp

[lepumeTpoM Ha3bIBaeTCs 3aMKHYTas TpaHUIA IJIOCKOM Te€OMETPUYECKOH (HUrypHl,
KOTOpas OTAeseT e€ BHYTPEHHIOK 00sacTh oT BHewHel. Ilepumerp ecth y m1000i 3aMKHYTOM
reOMEeTPUIECKOi (purypsi:

I3 O I

3 ISMART

Ha pucyHke mepumerpsl BbIIEICHBI KpacHOM JiMHMEHR. [lepuMerp OKpyKHOCTH 4acTo
Ha3bIBAIOT JJINHOM.

[lepumerp u3MepsieTcs B €qUHULIAX U3MEPEHUS IJIMHBL: MM, CM, M, M, KM.

O06o03HayvaeTcs 3aryiaBHOM JaTuHCKOM P.

Bbiuncienue nepuMeTpa u MJIOIAIN

Ilepumemp — 5TO JAIMHA 3aMKHYTOrO KOHTYypa TeOMeTpHuecKoil ¢urypsl. MoxkHO,
KOHEYHO, U3MEPUTh JTUHENKOM JJIMHBI BCEX CTOPOH M CIOXKUTH uX. Ho mydie Bocnonb3oBaThCs
crielManbHBIMU (POPMYIaMHU Uil BBIYMCICHHS IEPUMETPa, 3TO 3HAYUTEIbHO YIPOCTUT 3a/1ady.

o KBganpat: nepumerp =4 * cropoHa.

o TpeyronbHUK: epuMeTp = cTopoHa 1 + cropoHa 2 + cTopoHa 3.

o HenpaBuibHbII MHOTOYTOJIBHUK: IEPUMETP = CYMME BCEX CTOPOH MHOTOYTOJIbHHKA.

o Kpyr: mnmmHa okpyxkHocTu = 2 * 1 * paguyc = n * nuamerp (rze T — 3TO YUCIO MU
(koHCTaHTa, MpUMEPHO paBHasd 3,14), paguyc — 3TO AJMHA OTPE3Ka, COCOUHSIOLIETO LIEHTP
OKPYKHOCTH M JIIOOYIO TOUKY, JIEXKAIyI0 Ha 3TOH OKPYXHOCTH, AMaMETp — 3TO JIJIMHA OTpe3Ka,
MPOXOJAIIETO Yepe3 LEHTP OKPYKHOCTH M COETUHSIOLIETO JIF0OObIEe IBE TOUKH, JIeKAIlMe Ha 3TOMI
OKPY>KHOCTH).

Jlist BeIaucaeHus niowaou GUTypsl Takke MoTpedyeTcs cooTBeTcTBYOMmas ¢popmyna. K
pasHbIM (pUrypaM NMPUMEHSIOTCS pa3Hble GopMysibl. J[1s BEIYMCIEHUS TUIOIAAM CTaHAAPTHBIX
reOMEeTPUUECKUX (GUTYP MOKHO BOCIIOIB30BAThCS CIAEAYIOUIMME (OpMyIaMu:

e [lapamnenorpaMm: miomnaab = OCHOBaHUE * BpICOTA
KBagpar: mmomrans = cropona 1 * cropona 2
TpeyroapHUK: MmiIomans = 2 * ocHOBaHue * BBICOTA

o Kpyr: mnomans =t * paguyc? (rae paanyc —3To JJIMHA OTpe3Ka, COSIUHSIONIET0 HEHTP
OKPYKHOCTH U JIIO0YIO TOUKY, JISKAIIYIO Ha 3TOI OKpyXHOCTU. KBasipart paanyca — 3To 3HaUeHUE
paanyca, yMHOKEHHOE caMO Ha ce0s).
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: S =q*
- P =4a P — cymMa cTopoH Gpurypbl
xaa;pa‘r d=aVv2 d— aanHa quaroHanu
d " S=a-b
= d = \/a? + b2

a
NPAMOYFONbHUK

b‘pi "7 S

a rm— - . 1 pr— L2
o ABTEaH S=a-b-sing h — BbIcoTa
Ssavh
3
@ S=a?-sing@g  h-—BbicoTa
1
pom6 S= % dy-d; d, ud, — AuaroHanu
b a+b
S'= -h  awub-— ocnoBanus
m 2
h h — BbICOTA
a a+b
Tpaneyva m= > = CpeJHsis JIMHHUA

S =nR?
L=2rR=nD D - puamerp

Kpyr L — A/1MHA OKPYKHOCTH
b
A\ L
.2 = S = E ca+h
1
h[k S=5-a-b-sing
PR 3 2
/@\ S=p-r p-noaynepumerp

I — pajnyc BIUCAHOH OKPYKHOCTH
TPEYronbHUK
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S==-a-b
| P 2
C a B S — 1 . C . h
NPAMOYTONbHbIA 2
TPeYronbHuK
c? = a? + b?

Pemenue 3ananuii:
3apanue 1. Haittu miiomanp y4actka, OTBEICHHOTO 11O CTPOUTEILCTBO:

8 cm. 12cm

3cm

10cm

4cm

5¢cm

3ananme 2. /lan miian KOMHATBI. BeI4ucinTh:
1)S cren=

2) S notonka=

3) S nmona=
L 4m
| NoTONOK
| 8M
I cTeHa cTeHa cTeHa
3 i EdN M
3m
im
| 8mMm am 4m
- 8m
L non
3ananmue 3.

HzBectHO uTO: 1) S cten= 67 m 2 2)S moTosaka= 32 m % 3) S mo1a=32 m 2

HaiiT cTOMMOCTh peMOHTa 3KOHOM KJIACCA, UCTIObL3YS TaHHBIC TAOJINIIbL:
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HaumenoBanue Ilena KonuuectBo CTouMOCTh
O6owu, 1 Tpydka=10m 2 500p.

Jlamunar, 1m 2 500 p.

Kpacka, | 6anka Ha 10m 2 1000 p.

PeMoHT cBOMMU pyKamMu

Hmoczo:

Haiiti ctoumocTth PEMOHTA ou3Hec KJacca, MCII0JIb3yA JaHHBIC Ta6J'II/II_[I)IZ

HaumenoBanue Ilena KomnuectBo | CTouMocTh
O6owu, 1 Tpydbka=10m 2 2000p.
Jlamunar, 1m 2 1500 p.
Kpacka, 1 6anka na 10m 2 | 2000 p.

PemoHT BEINOTHSIOT pa60qne, CJICAOBATCIIbHO, CTOMMOCTH HYKHO YMHOXXHWUTH Ha 2.

Hmozo:

IIpakTnueckas padora Ne6
Tema 1.6: Bxoanas koHTposibHas paboTa
Hean: IIpoBepuTh ypoBeHb YCBOEHUS TAaHHOTO Marepuaina mo pasnaeny 1 «lloBropenue
Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI»

Ilpu pewenuu 3ad0anuit 1-4 3anuwiume npasuIbHLLL oOmeem U3 Uemvlpex
npeo10HCeHHbIX.

1. (1 6am1) Packpoiite (hopMyITy COKpAIIEHHOTO YMHOXKEHHS a>-b’:

A) a’-2ab+b%; B) (a-b)(a+b); B) a’+2ab-b%; I') (a-b)(a-b)

2. (1 6ann) [Inomaap TpeyroabHUKA BEIYUCISAETCS 110 GopMyJie:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

3. (1 6amr) Kakoe u3 ciaeayrommux 9Uce 3aKII0UeHO MEXTy YHCIIaMU g " g?

A)0,4;5)0,5;B)0,6;1)0,7

4. (1 6ann) Jaus! rpadpuxu pynkumii. Kakas ¢popmyna coorBeTcTByeT rpaguky 3):

1 2) 3)
' I/ » ¥}
/‘. [

| =
]

|

|

. ol 1 | !

[ [ I

e

NN EEERER N EEEEN F En=
: [ hoube L LT T/ T bederd P

N

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL OMmeem.
1 11
5. (2 6anna) Beraucnure St

6. (2 6anna) Pemmre ypasuenue x> - 7x + 10 = 0. Ecitu ypaBHeHHe uMeeT 60J1ee 0HOTO
KOpH$, B OTBET 3allUIINUTE MEHBIIUN U3 KOPHEH.
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7. (2 Gamna) [lmomane 3emMenb KPECThIHCKOTO XO3SMCTBA, OTBEICHHAS IOJ TMOCAJIKY
KYCTapHUKOB U LIBETHUKOB, COCTaBJISET 24 ra u paclpeaeiacHa MexAy HUIMHU B OTHOLIEHUH 5:3.
CKOJIBKO TeKTapOB 3aHUMAIOT LIBETHUKU?

8. (2 6amna) Bricora BH mapamnenorpamma ABCD nenut ero ctopony AD Ha OTpe3ku
AH = 2 u HD = 32. Jluaronais mnapamienorpamma BD pasuna 40. Haiigute momans

HapaJIJIeJIOFpaMMa.
3maﬂ0ﬂbl omeemoe.
Howmep 1 2 3 4 5 6 7 8
3adaHUsA
OtBeT b b B A 2,7 2 9 816

IIpakTuyeckas padora Ne7

Tema 2.2: OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKAeCTBA. DOPMYIIbI IPUBEICHUS
Heas: Hayunth uConbp30BaTh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA B (HOPMYJIBI
MPUBEICHUS ITPU IPEOOPA30BAHUN BBIPAKEHUI

Teopernyeckasi 4acTh:

Dopmynvl npusedenus

Cpa3y nepeducinM OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA, KOTOphIE pa3dbepeM B
9TOM cTarbe. 3amuiieM uX B TaONMIly, a HIDKE JaJUM BBIBOJA 3THUX (GOPMYNI M TNpHUBEIEM
HE00XOUMbIE TTOSICHEHUS.

sin‘a+cos’ a=1

Sin o COS
leat=———. clea=——
COSeY sin ¢

tgc-ctear =1

2 1 2 1
e +l=——— l+cig o=—7F

cCos™ o Sin o

CBs3b MeK1y CHHYCOM M KOCHHYCOM OJHOI0 YIJIa
WNuoraa roBopsT He 00 OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTBaX, MEPEUNCICHHBIX B
Tabnauie Bblle, a 00 OAHOM  €JMHCTBEHHOM OCHOBHOM  TPHIOHOMETPHYECKOM

sin“a+cos”  a=1 _
TOXK/eCTBe BHJa . OObsacaenne »TOMYy (aKTy JOCTATOYHO TIPOCTOE:

2 1 2 !
g a+l=———, l+ctg a=———
paBeHCTBa cos o S & pomywarorcs u3 OCHOBHOT'O
TPHUTOHOMETPUYECKOTO TOXIECTBA nocrne NENeHus 06enx ero JacTei
N - 2
Cos ¢ smt @
Ha I/I COOTBETCTBEHHO, a

sin a cosa
tea = . clga=

PaBCHCTBA cosa sma y tga-ciga=1 CIIEIYIOT U3 OIIpEICIICHUN
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CHHYCa, KOCHHYCa, TaHreHca M KoTaHreHca. [logpoOHee 00 3TOM MOTrOBOPUM B CIEIYIOLIUX
IIYHKTaXx.

= 2 2
. sin“ o +cos =1
To ecTh, 0cOOBIi WHTEpEC MPEACTABISCT HUMEHHO PABEHCTBO ,

KOTOPOMY M JlajIli Ha3BaHHE OCHOBHOI'O TPUTOHOMETPUUYECKOTO TOXK/IECTBA.

[Ipexxne yeM JokazaTb OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, JAAJUM €O
GbopMyIUPOBKY: CyMMa KBaJpaTOB CHHYCa M KOCHHYCa OJHOTO YIJia TOXJIECTBEHHO pPaBHA
enuuuie. Tenepp JOKaKEM €ro.

OO6parumcs kK eTMHUYHON OKpYy>kHOCTH. [lycTh HauanbHas Touka A(1, () mocie moBopoTa
Ha Yroj a NepexoauT B TOUKY A;. B cuiy omnpenenenuit cunyca U KOCMHYca TO4YKa A; UMEET

(cos e sin ) N
KOOPAUHATHI . bonee Toro, Touka A;JIeXUT HA EIUHUYHOM OKPYXKHOCTH,
CJIeI0BATENIbHO, €€ KOOPAUHATHI JIOJDKHBI YJIOBICTBOPSTH YPABHEHUIO €IUHUYHON OKPYKHOCTH,
KOTOpOE uMeeT Bup x°+y°=1. To €CTb, JTOJIKHO OBITh CIIPaBEIMBO

1 4 2
cos g+sm o=1
paBeHCTBO . 9TI/IM JOKAa3aHO OCHOBHOC TpI/IFOHOMeTpI/I‘IeCKOG TOXIOCCTBO

JIIA JIFOOBIX YTJI0B MOBOPOTA o .

- 2 2
sin” a+cos” a=1 y
PaBenctBO 4acTo Ha3bIBAIOT TEOPEMOU [Tudaropa B
TpuroHomerpuu. [10ICHUM 3TOT MOMEHT.

Bo3pmem enuHHuUHYIO OKpyXHOCTb. IloBepHeM HavanbHyl TOUKY A(/, () BOKpyr

Touku O Ha yroJ o [lycTep TOUYKa A MoOciae 3TOro IMOBOPOTA MEPEXOIUT B TOUKY Ai(X, V).
OnyctuM u3 Touku 4; nepneHauKyisap AH na npsamyro Ox.

Y
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PaccmoTtpuM npsimoyronbHbld TpeyroiabHUK OA;H. Xopomo BHIHO, YTO B HEM JUIMHBI
kareToB A;H u OH paBHBl COOTBETCTBEHHO MOJYJIIO OpJMHATBl M  aOCHUCCBl TOYKH A7, TO
ecTb, |A;H|=|y| u |OH|=|x|, a anuHa runoteny3sl OA; paBHA panycy eIUHUYHONU OKPYKHOCTH,
T0 ecTh, |OA;|=1. Teopema ITughazopa no3ponseT 3amucaTh paBeHCTBO |AH|’+|OH|?=|0A1,
KOTOpOE MBI MOKEM Iepenucarhb kak |y|°+|x|*=1° umm y?+x°=1. Ho o

sing =y , COsI=x

OIIPENIEICHUIO , TOTJIa OT paBeHCTBA ) +x’=] Mbl MOXeEM HepeiTn K

- 2 2
smm - a+cos  ag=1
PaBEHCTBY .

OCHOBHOe TpPIl"OHOM@TpPI‘IGCKOC TOXKICCTBO 3a1a€T CBSI3b MG)K)Iy CI/IHyCOM nu KOCI/IHyCOM

OJHOTO yrna. 3TO ITIO3BOJISICT BBIYUCIIATH CI/IHyC yrna, KOorga U3BECTCH KOCI/IHYC 3TOI'0 yrna, nu

BBIYUCIIATH KOCI/IHyc yrna, Koraga HN3BECTCH CI/IHyc yrna. 21.]'[51 3TOTO JOCTAaTOYHO
= 2 2
simm - g+ecos  ag=1

paBeHCTBO pa3pCH_II/ITB OTHOCHUTCIIBHO CI/IHyca n KOCI/IHyca
s =x+1-cos" ¢ cosg==x+1-35n"&
COOTBETCTBEHHO: u . 3HaK 1meper KOpHEM
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3aBHCUT OT BEJIMYMHBI yIJIa a. ITonpobHee 00 3TOM MBI MOTOBOPUM B pasjiesie BEIYUCICHHE
CUHYCa, KOCUHYCA, TAHI'€HCA U KOTAaHT€HCa C UCII0JIb30BAaHUEM TPUTOHOMETPUUECKUX HOPMYII.

OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO  OUYEHb  YacTO  HCIOJb3YyeTCs
IPU npeodpas0eanuy mpueoHomempudeckux evipaxcenuti. OHO TO3BOJSIET CYyMMY KBaJpaToB
CHHyca W KOCHMHYCa OJHOTO yIJla 3aMeHSTh eauHuineil. He MeHee dwacTto OCHOBHOE
TPUTOHOMETPHYECKOE TOKJIECTBO HCIOIB3YEeTCAd M B OOpaTHOM MOpPSIKE: €IUHUIA 3aMEHSETCS
CYMMOIi KBaJpaTOB CHHYCA M KOCHHYCa KaKoro-i1udo yria.

TaHreHc U KOTaHreHC Yyepe3 CHHYC M KOCHHYC

ToxnecTBa, CBA3BIBAIOIINE TAHTCHC M KOTAHTEHC C CHHYCOM U KOCHHYCOM OJHOTO yTrja

S O COscx
tea=—— cloot=——
BUA COSL y Sl & cpasy chnenyrOT W3 ONPENEICHUH CHHYca, KOCHHYCa,
TaHreHca ¥ KOTaHreHca. J[elCTBUTEIBHO, 110 ONPEACICHHIO CHHYC €CTh OPANHATA Y, KOCHHYC €CTh
¥ o singa
tear===——
a0cimcca X, TAHIEHC €CTh OTHOIICHHE OPJMHATHI K aOCIMCCE, TO €CTh, X COSt a

X cosa
clga=—=——

KOTaHI'€HC €CTh OTHOIIEHUE aOCIIUCCHI K OpAMHATE, TO €CTh, v osina
sin o COSc
lea=—— cloga=——
bnarogapss Takoi  OYEBHIHOCTH  TOXJIECTB COsl y» S & yacro
OTpe/IeIICHUs TAHT'CHCA M KOTAHT'CHCA JIAI0T HE Yepe3 OTHOIICHHE aOCIIMCChI U OPIMHATEI, a yepe3
OTHOIICHUE CHHYCA M KOCHHYca. Tak TaHreHCOM yrIjia Ha3bIBAIOT OTHOIICHUE CHHYCA K KOCUHYCY
3TOrO yrjia, a KOTAHT€HCOM — OTHOIIIEHUE KOCHHYCA K CHHYCY.

B 3aKITI0YCHHE 3TOr0 MYHKTa cleayer OTMETHTH, 4TO
sin o cos
tea=—— cloat=—— o
TOKJECTBa COS S € pyMeroT MeCTO A BCEX TaKUX YIJIOB ~, TpU
KOTOPBIX BXOMMIIME B HUX TPUTOHOMETpUYECKHE (GYHKIMH HMEIOT CMBICA. Tak
sin o T
tga=—— o —+ 7Tz

bopmyna COS cnpasemmmBa o moObIX &, OTnMUHBIX oT 2 (vHaue B

COsd

clgor=——
3HaMeHarese OyeT Hylb, a JeJICHHe Ha HYJIb MBI HE ONPEIeIsIn), a hopmyia s -

nms Beex & | ormmamsix ot " Z | tye 2 - mo6oe westoe wncIo.

CBs3b MEXKTY TAHI'CHCOM M KOTAHI€HCOM
Eme Oolee OYCBUAHBIM TPUTOHOMCTPHUYCCKUM TOXIACCTBOM, YCM JIBa IMPCABIAYIINX,

ABJIACTCA TOXIACCTBO, CBA3ZBIBAIOIICC TAHI'CHC W KOTAHI'CHC OJHOI'0 Yrjia BHUJa fgﬂf Cf“g - ]'

T
o it

TTOHATHO, YTO OHO UMEET MECTO /ISl TIOOBIX YITIOB ™ , OTIIMYHBIX OT 2  , B IPOTHBHOM CITydae
100 TaHTeHC, TMO0 KOTAaHT€HC HE ONPEIEIIECHBI.

Jloka3aTenbCcTBO hopMyIbI fga-ctga=1 OYEHb MpOCTO. ITo

, X P X
;gg_:l ctga = — rg{x-cfgazl-—zl

OIIPEACIICHUIO X u y, OTKyZa Y . MoxHo ObLIO

41


http://www.cleverstudents.ru/trigonometry/values_of_sin_cos_tg_ctg.html#formulas_using
http://www.cleverstudents.ru/trigonometry/values_of_sin_cos_tg_ctg.html#formulas_using
http://www.cleverstudents.ru/numbers/integers.html

sin o cosa
lgea=—— clgag=——

JIOKA3aTeIbCTBO IMPOBECTH M HEMHOT0 HHade. Tak Kak COSLE » s &

sin o cosa
fea -cltga = : =1

TO

CoOsSqy sine

Wtak, TaHreHC ¥ KOTAaHT€HC OJTHOTO yTia, IPH KOTOPOM OHU UMEIOT CMBICII, €CTh B3aUMHO
oOpaTHbIC Ynca.

TaHreHc U KOCMHYC, KOTAHT€HC U CHHYC

Hakonen, Mbl OpHUIOUIM K JBYM IIOCICAHMM W3 OCHOBHBIX TPHUTOHOMETPUYECKHX

. 1 5 1
g o+l=———, l+cigo=—7—
TOXIIECTB Cos o Sl &  OHu CBA3BIBAIOT TAHTEHC U KOCUHYC, 4

TaK)K€ KOTAaHI'€HC ¥ CHHYC OJHOIO yria.

[TpuBenem ux GopMyIHPOBKH: CyMMa KBaJipaTa TaHTEHCA YIJia U €IWHUIIBI PaBHA YHCIY,
00paTHOMY KBaJipaTy KOCHHYCa 3TOr0 YIJla, a CyMMa eIMHUIIbI ¥ KBaJjpaTa KOTaHI'€Hca yIJla paBHa
YHCITy, 0OpaTHOMY KBaJpaTy CHHYCa 3TOTO yIJia.

BbiBojy  ykazaHHBIX (OpPMYNT MOXKHO IPOBECTH, OTTAIKHBAasChb OT OCHOBHOI'O

= 2 2
sin“g+ecos a=1
TpI/IFOHOMeTpI/ILIGCKOI‘O TOXOCCTBA BUIa . ECJII/I paszlem/m) 066 qaCcTHu 3TOro

ol o)

08 o cos o

c
paBeHCTBa Ha (pu 3TOM, KOHEYHO, JOJDKCH OBITh OTIUYCH OT HYJIS), TO MBI

5 1
g a+l=—-7F—
MOJTy4IUM bopmyiry Cos o Ecmun xKe obe JacTH
sin“ a+cos” a=1 sm- & sm- o
paBeHCTBa pa3zenuTs Ha (mpu 3TOM JIOJKEH  OBITh
3 1

l+ctgiat =———

M

(]

OTJIMYCH OT HyJ'ISI), TO MbI IPUACM K TOKACCTBY

2 1
g o+l=——F5—
cOs O &
Wrak, TOXIECTBO UMeeT MecTo s JoOBIX ~~, OTIMYHBIX
T 3 1
Tz l+cigiada=—-—
or 2 , @ TOXKJIECTBO S & py mo6eix x , OTIIMYHEIX 0T 7~ Z .
DopMyIIbl IPUBEACHHUSA:
Onpeodenenue. PopMynaMy TPUBEIEHUS HA3bIBAIOT (HOPMYJIbI, KOTOPBHIE MO3BOJISIIOT
nepenTH oT TPUTOHOMETPUUECKHUX byHKUIMH
Jries : 18z, _ TR _ T /
sm(— a). cos(— T a) tg ta), cigl— o)
2 2 o
BUJA K ¢(yaxmusm aprymenta . C ux
MIOMOUIbI0 CHHYC, KOCUHYC, TAHT€HC U KOTAHIEHC IPOU3BOJBHOIO yIja MOXHO IPHUBECTH K

CHHYCY, KOCHHYCY, TaHT€HCY W KOTaHTeHCy yria u3 uHTepBasia oT 0 mgo 90 rpamycoB (oT

0 1o > pamuan). Takum 06pa3oM, GOPMYIIBI IIPUBEIEHHUS MO3BOJISAIOT HAM IIEPEXOIUTH K paboTe
¢ yrinamu B mipezenax 90 rpamycoB, 4TO, HECOMHEHHO, OYEHb yI00HO.
Dopmynsl npugedenu:
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sin(90° —a) = cosa cos(90°— a) = sina

sin(90° + a) = cos o

cos(90°+ a) = — sina
sin(180°— a) = sina cos(180°— a) = —cosa
sin(180°+ a) = —sina cos(180°+ a) = —cosa
sin(270°—a) = —cosa cos(270°—a) = —sina
sin(270°4+ a) = —cosa cos(270°+ a) = sina
sin(360°— a) = —sina cos(360°—a) = cosa
sin(360°+ a) = sina cos(360°+ a) = cosa

Jna ucnonvzoeanusn hopmyn npueedenusn cyujecmeyem 06a npagua.

1. Ecnu yroa MOKHO MpeIcTaBUTh B Buje (/2 +a) unu (3*n/2 +a), To Ha3BaHue GyHKIIUM
MeHsieTcsl Sin Ha cos, COS Ha sin, tg Ha ctg, ctg Ha tg. Eciu ke yros MO’KHO MpeICTaBUTh B BHJIE
(m +a) unu (2*m +a), To Ha3BaHWe (PYHKIHUH OCcTaeTcs 0e3 U3MEeHEeHHIi.

HOCMOTpI/ITe Ha pUCYHOK HMIKEC, TaM CXECMAaTUYHO H306pa>1<eH0, Koraga Cjacay€eT MCHATH
3HaK, a Koraga HET

s ABMEHSIEM

dyHKLMIO

c— HE H3MEHSEM

dyHKLIMIO

2. 3nax npueedennoil ¢pynkyuu ocraercs npexxHuM. Ecnu ucxomHas QyHKIUS HMena
3HAK «IUTFOCY, TO U TIpUBEeHHAs QYHKIINS UMEET 3HaK «TUTIocy. Eciu cxonHas QyHKIUs uMena
3HAK «MHHYC», TO U TIpUBEJeHHAsT (DYHKIINS UMEET 3HAK «KMUHYCY.

Ha PUCYHKC HUIKC MPCACTABIICHBI 3HAKU OCHOBHBIX TPUTOHOMCTPHUYCCKUX (I)yHKI_II/Iﬁ B
3aBUCUMOCTH OT UECTBECPTHU.
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Pemnenue 3aganuid:
Nel.HaitauTe sin @, eciu U3BECTHO CIEAYIOIIEE:

coscx=—3f;_1; (IEG;TE)

Pemenue

Ham wu3BecTeH KOCHHYC, HO Hem3BecTeH CcHHYC. (OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO (B «YUCTOM) BHJIE) CBA3BIBACT KaK pa3 3TU (PyHKIIUH, IOATOMY OyzeM paboTaTh ¢ HUM.
Nwmeewm:

sinfa+cos?a=1=sin?a+99/100 =1 = sin? a = 1/100 =sin o = +1/10 = £0,]1.

Jns  pemieHuss  3aJayd  OCTaJOCh ~ HAWTH  3HAK  cHHyca.  [lOCKOJIBKY
yrou o. €(7/2; ),T0 B TpaJyCHON MEpe 3TO 3amuchiBaeTcs Tak: a € (90°; 180°).

CrnenoBatenbHO, yroi o AeXUT BO Il koopaAMHATHOW YeTBEPTHM — BCE CHHYCHI Tam
noyiokuTenbHbL. [ToaToMy sin o = 0,1.
Ortser: 0,1

No2.Haiinute cos a, eciu U3BECTHO CIeIyIoIIee:

o \f§_ E(_Sn)
sina = ——-; a € (1

Pemenue

Wrak, HaMm U3BECTEH CHHYC, a Ha/I0 HailTh KocuHyc. O6€ 3TN (QYHKIHUU €CTh B OCHOBHOM
TPUTOHOMETpHYECKOM ToxaecTBe. [loncraisem:

sinfa+cos’a=1=3/4+cos’a=1=cos’a=1/4= cosa=+1/2==0,5.

Octanoch pa3zobpaThCcsi €O 3HAKOM Tepen poObto. UTo BBIOpaTh: MIIIOC WK MUHYC?
[To ycnoButo, yroi o MpUHAICKUT TPOMEXYTKY (7 37/2). IlepeBeneM yriasl W3 pagdaHHOMN
Mepbl B rpaaycHyo — noxyuum: o € (180°; 270°). OueBunno, sto Il koopauHaTHASI YETBEPTS,
/i€ Bce KOCUHYChI oTpuliatenbHbl. [loaTomy cos o = —0,5.

OtBet:—0,5

Ne3.Haiigure tg a, ecnyu U3BECTHO CIELYIOIIEE:

1 3m
cose =—; @ € (—;Zn)

v10 2
Pemenue
Tanrenc U KOCUHYC CBSI3aHBI YpPaBHEHUEM, CIEAYIOLIUM 13 OCHOBHOI'O
TPUTOHOMCTPUYCCKOT'O TOKACCTBA:
tcca+l=——=2tg“a=10—-1=9

Cos“ &
[Tonygaem: tg a = +3. 3Hak TaHreHca ompenenseM no yriy a. U3Bectno,uro a € (37/2;
27). llepeBenemM yriapl W3 paMaHHOW MeEpHI B TpaaycHyr0 — monyduM a € (270°; 360°).
OueBuaHO, 3T0 IV KOOpAMHATHAS YETBEPTH, IJI€ BCE TAHTEHCHI OTpULIATENbHBL. [loaTOMY tg 00 =
—3.
Otser: —3
Ne4 . Haitaute cos o, €ciau U3BECTHO CIEAYIOIIEe:

) 3m
sine=—-0,8; a € (?, 2?’[)

Pemenue

CHOBa M3BECTEH CHHYC H HEU3BECTCH KOCHHYC. 3alUIIeM OCHOBHOE TPUTOHOMETPHUIECKOE
TOX/ECTBO:

sin?a+cos?a=1= 0,64+ cos’>a=1= cos>a= 0,36 = cos a==0,6.

3Hak onpexaensieM no yriy. Umeem: o € (37/2; 2x). IlepeBenem yribl U3 rpagyCcHON Mephbl

B panuaHHyoo: a € (270° 360°) —o10 IV KoOpMHaTHAs 4YeTBepTh, KOCHHYCHI TaM
MMOJIOKUTENRHEI. CremoBaTensHo, cos a = 0,6.
OtBeT:0,6
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No5.HaiinuTe sin o, eciu U3BECTHO CIEAYIOIIee:
A
ctga = Zv{g; a e (O;E)

Pemenue:
3anumem Gopmyiy, KoTopas ciaeAyeT U3 OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXKICCTBA
" HaHpHMyIO CBA3BIBACT CI/IHyC 1 KOTAHI'CHC:

1 1
2
ctg“a+1 =— = — =24+1=25
€ sina  sin‘a
Otcroza monydaem, 4to sin® a = 1/25, T.e. sin a = +£1/5 = £0,2. W3BecTHO, 4TO yron a €
(0; 7/2). B rpamycHoit mepe 310 3anucbiBaeTcs Tak: o € (0°; 90°) —I xoopuHAaTHASI YETBEPTh.

Urak, yron Haxomurcs B I KOOpAMHATHONW YETBEPTH — BCE TPUTOHOMETPUYECKHUE
(GYHKLINU TaM TOJOXKHUTEIbHBI, T03TOMY sin a = 0,2.
Otser: 0,2
. . 5
Ne6.Haitnure sina u tga, ecnu cosa = 5
o ) 5
Ne7.Haitnure cosa v tga, ecnusin a = 1
. . 4
Ne8.Haitnure sina u tga, ecnu cosa = -
o . 8 3T
Ne9.Haitnure cosa u tga, ecnusin a = —um <a< >
o . 3
NelO.Haiinure cosa usin a,ecmntga = —-1lun < a < >

Nell. YopocTuTs BelpaxkeHUE:

1
(cosj < —1] icigzﬂ
1.

Perienue:

1
( = —l]-czgz.&:{1+£g2&—1)-c.fgz&:1
cos® &

2 g eofon— {r.g-::E ®Cos .::E}I2

Pemenne:

zg&-cﬁgﬁr—{zg&-cosﬁr}j =l-sin‘@=rcos’a

l-sin 8  cosd
3 cos g 1+an g
Pemenue:

1-sin & cos @ l-sin® S-cos’ 8
cos 8 1+sinﬁ_ cos Bl +sin &) -

Nel2. YmpoctuTte BelpaxeHue

1. 1-cos® &
coss £E+(1—sin2 .::1’)

3_[|::os a—1){1+cosa)
4 cos® a— (1— 2sin? cr)
5_sin &-cosdociga—1
cos® @
6. 205" =1
l-cos* @

7. 1-sin’ @
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8 sin® @4cos” at+iga
it &y
9 f,g&'

SI1M G- COS

1—

10 ciga

Nel3. IIpeobOpazoBarb, UCTIOIB3YS (HOPMYJIIBI IPUBEICHHUS:
V3

. 13m . T . T
sin— = sm(Z - 2T +—) =sin—-=—
3 3 3 2

131 T . T 1
cos— = cos(2-2n+—) =sin-=-
3 3 3 2

tgli)—nztg(2-2n+§) =tg§=\/§
ctglngz ctg(2-2n+§) =ctg§=\/%

Nel4. Beruucnure:
a) cos105%  6)sin105%;  B)cos75°;  r)sin75° o) tg75°;  e)sin15°
Nel5. HaiinuTe 3HaueHue BbIpaXKEHUS,
2)sin240°; 6)c0s300°; B) tg(—225%); 1) ctg T
Nel6. IIpeoOpa3yiite BbIpaKEeHUE:
cos(—a)-cos(180%+a)
sin(—a)-sin(90%+a)

IIpakTHyeckas padora Ne§
Tema 2.4: ®opmyiibl IOJOBUHHOTO yria. DopMyibl IOHMKEHUS CTEIIEHH
Henab: Hayuutbess ucnonb3oBath (OpMyJbl MOJOBUHHOTO yrjia NMpU NpeoOpa3oBaHUU
TPUTOHOMETPHUECKUX BBIPAKEHUN

Teopernyeckas 4acTh:
@opmyJibl  MOJOBHHHOIO YyrJja (MX eme Ha3bBalT ¢GopMylaMu IOJOBHHHOTO

(44

apryMeHTa) BbIpaXarlOT CHHYC, KOCHUHYC, TaHF€HC UM  KOTaHIeHC yIJa 2 yepes

TPUTOHOMETpHUECKHUE PYHKIIMH CaMOT0 yriia &y tem cambv MIPEJICTABISAIOT COO0H HEKOTOPYIO
IPOTUBONOJIOKHOCTH (pOpMysiaM JBOMHOIO yria.

. 2 1—Ccosw
smT—=—

-
-

1+ cosw

(]

1+ coso

2
v
2
o 1—cose
2
o l+cosa
P

1-cosw

Pemenue 3ananui:
Nel. Jloka3aThb:
¥ Sina
tg -—=—————.
2 1+ cosa
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JlokazaTenbCcTBO:

. a . . a ] ]
a Sins 28in—+ 28N+ cCos = sina sina
Eg —_— = % . 2 = 2 i E = = .
2 coss 2cos= 2cos? = ,.1zcosa 1+ cosa
2 2 2 2
cﬂsg = 0.
Ne2. JlokazaThb:
. a 1—cosa
937 sina
HOK&S&TGJ’IBCTBOZ
. .o . o, 1— cosa
a smi 251n 2 2sin? 2 2 N 1 — cosa
‘9 2 05 25sin% 2sinZcosE sina " sina
2 2 2 2
cos— =0 sin= #0
Ananus: Kpome 2 noGasseTcs 2 , uto cyxkaer OJ13.
12
cosa = — —
13
37
T<a< =,
Ne3. Jlano: 2
Haiitu:
a a a a

sin—, cos—, tg—, ctg—.
2 2 gE ‘gE

AHanus ycnoBus: Yrod 3a7ad OAHO3HAYHO, CM. puc.l.

yl\
a
. yan 3
7>
X
Pa
%
2
Puc. 1.

VYkazanue: Bce (YHKIIMH TOJOBHHHOTO apryMEeHTa MOXHO BBIYHCISATH 4Yepe3 KOCHHYC
MOJIHOTO apryMeHTa.

Pemenne:
12
L, a l+cosa 1-73 1
sin® —= = =—,
n 2 2 26
3T T o 3m
T<a<— —< —<—
TO 2 2 4 | T.c. yron Bropoii 4eTBepTH, IJe CHHYC BEIMYMHA
ITOJIOKUTCIIbHAA.
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. 5
51N — — —

OTtBeT: 1"'26.
12
a 1+cosa 1— 13 1
05— = = = —
2 2 2 2 2
o
Beire mokasanu, 4To 2 HAXOJHUTCS BO BTOPOM YETBEPTH, IJC €ro KOCHHYC BEIIMYMHA
OTpHIATEIIbHAS.
C-‘:.'Saf - - 1
OTtBeT: 1.*26.
IIposepka:
-2a+ Ea 1(5)24—( 1)2 1
Sin- — cas™ —= 1,| —(— T =1,
2 2 V26 V26
1=1.
Sin a 5
a =
2 cos— 1
2 BN
3) W 26
tg— = —b5.
OtBer 2
. a 1 1
cdg-—=—7=—=
g 2 fg E 5
4) B
i
ctg— = ——=
Ortser: g 2 5,
Ned. Tario: sine = 0,2.
.2 T o
sin —-—— — .
Haiitu: (4' 2)
Pemrenue:
T
5 (?r a) 1 _CC’S(E""I) 1+sine 1+02 1,2 0.6
sin“ |———) = — — — = 0,6.
4 2 2 2 2 2
OtBeT: "

IIpakTuyeckas padora Ne9

Tema 2.7: Onucanuie Npou3BOICTBEHHBIX MPOIECCOB C MOMOIBIO IPaPUKOB HYHKIUI
Heab: HayunTthes npuMeHATh PyHKINN B pelICHUH MPO(eCcCCHOHATBHBIX 33/1a4

Teopernyeckas 4acThb:

[IyTe k mOsIBIEHWIO TOHATHS (QYHKIHH 3aJOXWIA B 17 Beke ¢paHIly3CKUE YUEHBIC
O®pancya Buer u Pene Jlekapt; oHH paszpaboTaivd eAuHYI0 OYKBEHHYIO MAaTeMaTHYECKYIO
CHUMBOJIMKY, KOTOpasi BCKOpE IMoiyuujia BceoOllee mnpu3HaHue. BBeneHo Obulo eanHoe
0003HaYCHHE: HEU3BECTHBIX - MOCICTHUMHU OYKBAMU JIATUHCKOTO an()aBUTA - X, Y, Z, H3BECTHBIX -
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HaYaIbHBIMH OyKBaMH TOro ke andaButa - a, b, ¢, ... u T.4. [loxg kaxmoii OykBoOil cTano
BO3MOJKHBIM IIOHUMATh HE TOJIBKO KOHKPETHBIE JAHHBIC, HO U MHOTME IPYrH€; B MATEMATHKY
NpUILIA HJes I3MEHEHUs. TeM caMbIM MOsSBUIIACH BO3MOKHOCTh 3alMChIBATh 00IIHe (hOPMYIIHI.

Kpome Toro, y Jlekapra u ®@epma (1601-1665) B reomeTpudeckux paboTax MOSIBISETCS
OTUYETJINBOE MPECTABICHUE IEPEMEHHON BEIMUMHBI U MPSMOYIOJIbHOM CUCTEMBI KOOpAUHAT. B
cBoelt «I'eomerpun» B 1637 roxy JlekapT nmaet moHaTtue QYyHKIHMH, KaK U3MEHEHUE OPAMHATHI
TOYKU B 3aBUCHMOCTH OT U3MEHEHHS €€ a0CIMCChI; OH CUCTEMAaTHYECKH pacCMaTpUBAIl JIUIIb T
KpUBBIE, KOTOpPBIE MOKHO TOYHO TPEICTaBUTh C IIOMOIIbIO YypPaBHEHUH, MPUTOM
peuMylIecTBEHHO anredpanueckux. [locreneHHO MOHATHE (PYHKIIMH CTAlIO0 OTOXKIECCTBISATHCS,
TakKUM 00pa3zoM, ¢ MOHITHEM aHATUTUYECKOTO BBIPAXKEHUS (DOPMYIIBI.

Yro Takoe GpyHKIuA? PazHbie yueHbIe BBIABUTAIN pa3Hble MbICTH. HO MBI OcCTaHOBHMCS Ha
onpeneneHun @PyHKIMEH HaA3bIBAIOT COOTBETCTBHE, IMPU KOTOPOM Ka)XJAOMYy D>JIEMEHTY W3
MHO’K€CTBa X COOTBETCTBYET €IMHCTBEHHOE 3HaUEHUE U3 MHOXKecTBa Y. Ilpu 3TOM 351€MEHT U3
MHOXeCTBa X Ha3bIBAlOT apryMEHTOM, a JJIEMEHT W3 MHOXXECTBa Y Ha3bIBalOT 3aBUCHUMOU
nepeMeHHoOl. DyYHKIHS - OHO U3 OCHOBHBIX MaTEMAaTUIECKUX U OOIIEHAYYHBIX TOHATHI. OHO
CBITPAJIO U MIOHBIHE UTPaeT OOJIBIIYIO POJIb B MO3HAHUU peabHOT0 Mupa. DYyHKIUS 3TO HE TOJIBKO
MaTeMaTHYECKOE MOHITHE, HO U: (QYHKIHSA 3TO padoTa, MPOU3BOIMMAS OPTraHOM, OPraHH3MOM;
pOJIb, 3HAUEHUE Yero-In00; QYHKIMS B MATEMAaTUKE 3TO 3aKOH 3aBUCUMOCTH OJJHOW BETMYUHBI OT
Jpyroii; GyHKIUS 3TO BO3MOXHOCTb, ONIHSA, YMEHHE IPOTpaMMbl MM TPUOOpa; QYHKIHS 3TO
0053aHHOCTh, KpPYr JAEATEeIbHOCTH; (YHKIMS TEpCOHa)ka B JIMTEPATYpHOM IIPOU3BE/ICHUU;
(GYHKIMS 3TO BH]I OANPOTpaMMBbl B HH(pOpMaTHKE corranbHast (QyHKITHS.

Kaxxnas obmacte 3HaHmii: Qu3uka, XUMHsI, OUOJIOTHUS, COLIUOJIOTHS, TUHTBUCTUKA HUMEET
CBOM OOBEKTHI N3YyUCHHsI, yCTAHABIIMBACT CBOWCTBA U, YTO OCOOCHHO Ba)KHO, B3aMMOCBSI3U ITHX
00BEKTOB.

B pasznmuHbIX Haykax M 00JIaCTAX UEJIOBEYECKOM JIEATENbHOCTH BO3HUKAIOT
KOJIMYECTBEHHBIE COOTHOILICHHUS], © MATEMATUKA U3Y4aeT UX B BUJI€ CBOMCTB YUCE.

Matemartuka co3aeT yCiaOBUs AJsl pa3BUTUSL YMEHHUS IPUMEHSTh TEOPETUUYECKUE 3HAHUS
JUISL pelIeHUs NMPaKTUYECKUX 3a/1ad, OPUEHTUPOBATHCSA B OKPYXKAloIIeW Hac JEMCTBUTEIBLHOCTH.
Ham xaxercs, yTo (yHKUIMOHaJIbHbIE 3aBUCUMOCTH MOTYT KacaTbCs CaMbIX pPa3HOOOpa3HBIX
ABJICHUN TIPUPOIBI M OKpyXkarouew cpensl. KaxaoMy uYenoBeKy B €ro IOBCEIHEBHOM
MPAKTUYECKON EATEIbHOCTH MPUXOIUTCS MPUMEHATh MPAKTUYECKUE MPUEMBI TEOMETPUUECKUX
U3MEPEHUN U MOCTPOCHUH, YUTAaTh UH(OPMAIIHIO, IPEACTABICHHYIO B BUE TaOIMII, Uarpamm,
rpaduxoB. be3 KOHKpPETHBIX MaTEeMaTHMUECKHUX 3HAHUM 3aTPyJAHEHO MOHMMAaHUE M BOCHPUSTHE
Hay4YHbIX 3HAHUH, pa3HOOOpa3HOW  COIMAIbHOM, HSKOHOMUYECKOH, TEXHOJIOTMYEeCKOH
uH(pOpMaLINH.

CBo0o/1HOE BIIaJICHUE TEXHUKOW MOCTPOEHUS IpaKOB YAaCTO MOMOTAET PEeIIaTh MHOTHE
3a/1a4M, a TOPOH ABJISETCS €CTECTBEHHBIM CPEJICTBOM UX pelIeHHs. MaTeMaTuKa sBIsieTcs sI3bIKOM
pa3IMYHbIX 001acTe HAyKU U HalLleH KU3HHU.

DKojorudeckre mnpoOiaeMbl SBISIOTCSA INI0O0ATBHBIMU NMPOOJIEeMaMH YEeIOBEYECTBA, BCEX
CTpaH HE3aBUCUMO OT Pa3MEPOB TEPPUTOPHUH, YUCIEHHOCTH HACEIEHHUS, YPOBHS SKOHOMHUYECKOTO
pa3Butus. C ¢pyHKIME MBI BCTpeuaemcsl Kax bl neHb. [Ipumep:

[] exxeIHEBHAs TEMIIEpaTypa Ha YJIHIle eCTh PYHKIIMS OT BpeMeHHU. B 0/1HO U TO ke Bpemsi
TEeMIepaTypa HEe MOXKET MPUHUMATh OoJiee OJTHOTO 3HAUYEHHUS U OBITh OJJHOBpeMeHHO -30 u -45.

[J TToxox B Mmara3ud. CTOMMOCTh MOKYIIKH BO3PACTAET C POCTOM KOJIMYECTBA TOBAPOB.

CrniocoOrl 3a1anust QyHKIUH.

[0 AHAJIMTHYECKUA,

[ I'padpuueckuid,

(0 TaGauuHBbIH,

1 CnoBecHBIH.

Ananutuueckuii. Camblii paclipOCTpaHEHHBIH CcrOco0, MPU KOTOPOM (YHKIHMS 33JaeTcs
dbopMyIoii, ycTaHaBIMBAIOUICH, KaKhe BBIYUCIUTEIbHBIE ONEPAllMHd HAI0 MPOU3BECTH HAI X,
9TOOBI HANTH Y.
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I'padpuueckuii. I'paduueckuii cnocod COCTOUT B MPOBEACHUU JIMHUH, Y KOTOPOI a0CIIUCCHI
M300paXkaroT 3HAYCHUS apTyMEHTA, a OPJMHATHl — COOTBETCTBYIOIIUE 3HAYCHUS (PYHKIHUU. DTOT
CHoco0 MO3BOJISIET HATIATHO MPEACTaBUTh (PYHKIMOHAIBHYIO 3aBHCHUMOCTD

Tabmuunerii. [Ipu TabnuaHoM crocobe 3amanus GYHKIMS 3a/1aeTcs B BUAC TaOJIUIBI, B
KOTOPOM JUIsl KaXKJIOTO 3HAYCHUS apTyMEHTA YKa3bIBae€TCS COOTBETCTBYIOIIEE €My 3HAUCHUE
byHKIUHA

CnosecHaiii. C IOMOIIBIO CIIOBECHOT'O OIMCAHHSL.

Pemrenue 3axanmii:

Nel. IlpousBoactBenHas ¢yHkuus ¢upmbl umeer Bua: Q=5 XY. Ilena enuHHIBI
pecypca X = 10 py6., emununsl pecypca Y = 20 py6. Pupma pacmonaraeT ACHEKHBIMU
cpeactBamu B pasmepe 40 teic. py6. Ompenenure MaKCUMalbHO BO3MOXHBIM 00BEM
MIPOU3BO/ICTBA.

Pemenne: MakcuMu3upoBaTh BBIMYCK IpPHU JAHHBIX H3JEpPXKKaX IMO3BOJIAET MpsMas
paBHBIX u3nepxkek, i u3okocta C = Px x X+ Py x Y. [loxncrasiss ucxoanbie JaHHBIC, TOTYYUM
ypaBHeHue: 10X+20Y=40000. Haxonum u3 ypaBaenuss X=4000-2Y. IloncraBum 310 3HaUY€HUE B
3aganHoe ypasHenue Q = 5XY. IMonyyaem Q= 20000y-10y* ®yHKIUS COBOKYITHOTO TPOAYKTA
JOCTUTAeT MaKCHUMyMa, Korja (YyHKIHMS MpeAelbHOrO MNpoAykTa paBHa Hymo MPx= 0.
[IpenenbHBId TPOMYKT €CTh IEpBas MPOU3BOJHAS COBOKYIMHOTO MPOJYKTa MO MEPEMEHHOMY
dakropy. MPx = Q’ (X). MPx =20000-20Y= 0. Otcroga Y=1 000, X=2 000.

Torma makcuManbHO BO3MOXKHBIM 00beM mpousBoictBa Q = 5 XY =10 muH. en.
MPOIYKIIHH.

No2. [IpeanpuHuMaTENh OCYIIECTBISET MPOMBIILIEHHOE MPOU3BOJICTBO HA KOHKYPEHTHOM
pBIHKE B pailoHe, TJie JOCTUTHYTa MOJIHAS 3aHATOCTb. [Ipr 5TOM UMEIOTCs cielyronue JaHHbIe:

Uucno paboTaroux CTaHKOB 1(2 |3 (4 |5 |6 |7 |8

BeIlTyCK IPOAYKLIMH B THIC. IIIT. 6|15 (23|30 |36 |42 |46 |48

IIpn kakoil cTeneHW 3arpy3Kd CTaHOYHOIO Mapka OyJeT JOCTUTHYT C TOYKH 3pEHUs
HpeNpUHUMATENs ONTUMANIbHBIA 00BbeM MPOU3BOACTBA? ByeT a1 OH TakuM Ke ¢ TOUKH 3pEeHUs
obmiectBa?

Ne3. TTopcuuraiite cpetHUI U NpeAeIbHbIN NPOIYKT GUPMBI.

UYucno | Cookymnnsiil | Cpennuit | [lpenenbHblit
pabouux | IPOAYKT IPOAYKT | MPOIYKT

L TP AP MP

1 30

2 70

3 100

4 120

5 130

Ne4, 3amomaute MPOITYCKHU B T3.6J'II/II_[C, OTpaXXaromue 3aBUCUMOCTL PC3YJIbTATUBHOCTHU
IMPOMU3BOJCTBA OT obneMa HCII0JIB3YEMOI'O Tpyaa.

O6beM | O0beM Hpenensusiit | Cpenuuii

TpyJla | BBIIYCKa ;ISSE;IKT ;ISSE;IKT
L Q MPL APL
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1 1000
2 1000

3 2790

4 610

5 770

Ne5. IlpenenbHast HOpMa TEXHMUYECKOTO 3aMEILEHUs TpyAa KamurtaioM pasHa 2. g
oOecrieueHus MPEeKHEro 00beMa MPOU3BOJCTBA MPOAYKIUU MPU COKPAIICHUU HCIOJIB30BaHUS
TpyZa Ha 4 €QUHHIIBI HAa CKOJIBKO €AMHUI] HEOOXOIMMO YBEIUYHUTD KalluTam?

No6. 3amonHUTE TaOIUITY MPOU3BOICTBEHHBIX TTOKA3aTEIICH:

KoJs-Bo equnun TP | MP | AP
pecypca, L

1 4

2 7

3 8

4 1

5 3,2

Ne7. 3amomHuTe mMpOMyCcKM B Ta0iWIEe, OTPaXKAroOIIeH 3aBUCUMOCTH pPE3yJIbTaTOB
IPOM3BOJICTBA OT 00bEMA HCIOIB3yEMOT0 KaluTaa:

Eon-no CAMHUIL PECYPCA, | +p | nep | AP
) 10
) 22

3 36

4 11,5
5 55

6 63

No8. TlycTh TEXHOIOTHSI HEKOTOPOTO MPOM3BOJICTBEHHOTO Mporiecca 3amaHa (QyHKIHeH
Q=10KL. Ha mpousBojicTBe 3aHATO 5 4yenoBeK. TpedyeTcs: OlleHUTh HOPMY 3aMEIICHUs] OJHOTO
pabOTHHKA TOTIOJHUTEIBLHBIM KOJUYECTBOM 000PYI0BaHHUS, YTOOBI OOBEM BBIITYCKA COXPAHSIICS
Ha ypoBHe Q = 500 ez. npoAyKIMU B ACHb.

Ne9. IIpousBoacreennas pynkuus Gupmel umeet Bua: Q=5 XY. Llena eanHuIs! pecypca
X = 10 py6., enuaunsl pecypca Y= 4 py6. Kakoe coueranue pecypcoB obecneuut ¢pupme
MaKCHUMaJIbHBIM 00BhEM BBIITYCKA, €CIIU 3aTpaThl Ha MpuoOpeTaeMble (GaKTOPhI MPOU3BOJICTBA HE
noixkHbl ipeBbiatk 5000 py6. B cMeHy?

Nel0. UnxenepHoit Mepoit 3¢p(GEKTHBHOCTH MAIUHBI SBJISIETCS OTHOLIEHHE BBITyCKa
SHEpPruM K ee 3arparam. [Ipenmnonoxum, UMEITCs Be MaIIWHbBI, epBas — ¢ 3 (HEKTHBHOCTHIO
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10%, BTOpast — 20%. MoxeT 11, ¢ SKOHOMUYECKOW TOUKH 3pEeHHUs, NepBas MalliuHa ObITh Ooiee
s pexTuBHOM, YeM BTOpas?

Nell. TexHonorust HEKOTOPOH PUPMBI TAKOBA, YTO COOTHOIIICHUE MEXKIY 3aTpaTaMH Tpyaa
U Kaluraiaa JOJDKHO OBITh cTporo (QukcupoBaHHBIM: 1 crtaHok - 3 pabGoTHHKa. Pecypcsl
MIPOM3BO/JICTBA HE SIBJISIFOTCS] B3AaMMO3aMEHSIEMBIMH, T03TOMY H30BITOYHOE KOJIMUYECTBO JIFOO0TO U3
pecypcoB He MOBbIMIAeT BbIMyck. [lomycTum, uto ¢upma apeHaoBaia Ha Mecsl 4 cTaHKa.
Mecsunas craBka 3apratsl 900 en., MmecsiuHas apeHHast 1iarta 3a craHok 300 en., ieHa eIUHULIbI
npoaykuuu (UKCUpOBaHA M paBHa 15 en. 3a JeHb C OJHOTO CTaHKAa CHUMAaeTcs 15 eauHuIl
nponayknuu, a B Mmecsane 20 pabounmx gHeit. Omnpenenute o0ObeM MPOU3BOJACTBA, (DMHAHCOBBIN
pe3ynbTaT (MPUOBLIb UK YOBITKH) B JAHHOM MeECSIIE Y (PUPMBL.

Nel2. JIBurasch €O CKOPOCTBIO V=3 M/C, TpakTOp TamuiT canu ¢ cuioi F=50 kH,
HAIPaBJIEHHOW IO OCTPHIM YIJIOM o0 K TOPU30HTY. MOIIHOCTh, pa3BUBaeMasi TPAaKTOPOM,
BbIUUciseTcs mo Gopmyne N=Fvcosa. Haligute, mpu kakoM yrie o (B rpaaycax) 3Ta MOITHOCTb
Oyner 75 kBT.

IIpakTnyeckas padora Nel0
Tema 2.7: Onucanue Nponu3BOACTBEHHBIX IIPOLECCOB C MOMOIIBIO IPauKOB PYHKIUI
Henb: Hayunthes ucnonp3oBaTh rpadukd (QyHKIUN B pEUIEHMM MPUKIAIHBIX 3a7ad

Teopernyeckas 4acThb:

[Ipumenenne TMHEHHON (QYHKIIMH MPOCIEKUBACTCS MPAKTUYECKH BO Bcex cdepax Haien
#u3HU. [IpuMeps! TMHENHON QYHKIIMY B KU3HU:

[JPacuer B Mara3uHe 3a KyIUIGHHBIE TOBaphl. Bce MBI coBepiaeM MOKYIKH, YTOOBI
YIOBJIETBOPUTH CBOM MOTpeOHOCTU. UeM Oosbllie Mbl KYyIIUM BEIIEH, TeM OO0JIbIlle Mbl 3aIIaTUM
3a MOKYTIKY.

UTlotpe6ienue 3MeKTpodHepruu. AOCOIIOTHO BCE MOJIB3YIOTCS deKTponpudopamu. OHI
HOTPEOIIAIOT SHEPTUi0. YeM J0JIbIle MbI UCTIONIb3YeM MIEKTPOIIpUOOpHI, TeM O0JbIIe MOTpedIsieM
sHeprun. COOTBETCTBEHHO M IJIATUM OOJIbIIIE. DTa 3aBUCUMOCTD BhIpaxkaercs hopmynoit [I=k*N,
I7ie K- CTOMMOCTb OJTHOTO KHUJIOBaTT-yaca, N- KOJIMYECTBO YacoB.)

(/B DxoHomuke. PaboTHHKYM MOTy4aroT 3apIuiaTy U elle OHU IUIaTAT I0I0XO/AHbII HaJlor.
1 dgem Gonbliie HaYMCICHHAs 3apIuiaTa, TeM OOJIbIIe BEIMYMHA MOJOXOJHOTO Hayora. JlaHHbIe
BEJIMUMHBI CBsi3aHbl cienyromei popmynoit: [TH=0,13*D (ITH- BennunHa noJ0X0IHOTO HAJIOTa,
D- BenuumHA 10X0/1a).

[J Ilorpebnenne mumnm. Bcem He0OXOIMMO €CTh, UTOOBI Y HAC OBLITU CHJIBI U SHEPTHS IS
paboThl. DTy SHEPrUI0 MBI MOJTy4aeM U3 eabl. UeM 0oJbllie Mbl CheUM, TEM OOJIbIIEe YHEPIUU
MOJTyYUM.

[J IIpoBepka 3nanmii. Korja Mbl yuumcs, Mbl y3HaeM 4TO- TO HoBoe. Ho HeoOxoammo
NePUOANYECKHU MPOBOJUTH MPOBEPKY TOTO, KAK MbI BBIYUWIM MaTepuai. 3a 3TH IPOBEPOUYHbIE
paboThI HaM CTaBAT OleHKH. UeM Ooubliie omnOoK B paboTe, TEM HUXKE OLICHKA.

(1 JIBmwxeHue (U3NYECKOTO Tejla C MOCTOSIHHOM CKOpOCThIO. BeceM HaM mepuoamuecku
OPUXOJUTCA OBITh y4YaCTHUKAMHU JBIDKEHHsS. PaccTosHue npu JBH)KEHHM C TOCTOSHHOM
CKOPOCTBIO 3aBUCUT OT BPEMEHH JBHKEHUS, YeM JOJIbIIEe Mbl HAXOAUMCS B MyTH, TeM OoJibliee
paccrosiHue npoiaeM. JlaHHbIe BEJIMUMHBI CBA3aHbI cienyromeil gpopmynoit: S=vt (v- ckopocTb
JBUKEHMUSI, t- BpeMsl IBUYKEHUS ).

Bo Bcex mnpuBeneHHBIX NpuMepax Mbl HaOmonaeM JnHEHHy QyHKuIuoo. MHorue
peasibHble CHUTyallUd ONMCHIBAIOTCS MaTEeMaTHYECKMMHM MOJESMH, MPEACTaBISIONIUMU
TUHEHHYIO (QYHKIIHIO.

KBanpatnunas ¢QyHkuus sBisercs HaumOojee XOpOUIO H3Y4eHHOH (yHKIuel, oHa
JIOBOJIBHO 4acTO BCTpedaeTcs Ha IpakTuke. OHa HaXOAWT IIMPOKOE NPHUMEHEHHE B Pa3HBIX
pazzenax MaTeMaTHK{, M IpYrux o0jacTax Hayku. VIMeeT TeopeTHUecKyl U MPaKTUYECKYIO
3HaYMMOCTb. Beb MOUTH BCe, UTO OKPY’KACT YesIOBEeKa TaK WIIM MHA4YE CBSA3aHO C MapaboIIoi.
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XopoIo HW3BECTHO, YTO TPACKTOpHsl KaMHs, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY,
aersmiero  (GyTOONBHOTO Ms4a, CTPYH BOJIBI, BBHINYIIEHHOW W3 MUIAHTa, TMApaIlOTUCTA,
BBINPBITHYBIIETO M3 TOPU30HTAIBHO JIETAILIETO CaMoJIeTa, apTUIUICPUHCKOro cHapsia, Oyxaer
napaboioil (Mpu OTCYTCTBHM COINPOTUBIICHHUS BO3Ayxa). VI3BECTHO TakKe, YTO MHOTHE 3aKOHBI
IIPUPOJIBI BBIPAXKAIOTCA B BUAE KBAIPAaTUYHON 3aBUCUMOCTH.

[1 3ameudaTenbHOE CBOMCTBO MapaboJibl HMIMPOKO MCHOJB3YeTCs B HAyKe M TEXHHKE,
Harpumep, mapadboamyeckas apka; CBOJ MOCTa.

CBolicTBO MapaboNMUecKuX 3epKall UCHOJB3YIOT NpPU KOHCTPYMPOBAHUHM COJHEYHBIX
neyel, COTHEUHBIX 3JIEKTPOCTAHIINM, OTpaXkaTeIbHBIX TEJIECKONOB - Pe(IEKTOPOB.

Pemenue 3ananuii:

Nel. Ha pucyHke wu3zo0pakeH TrpaduK 3aBUCUMOCTH KOOPJIHWHATHI OT BPEMEHHU
KOJIEOTIOIIerocs Tena.

A\

/ \ /

Axcm
2

2

ITo rpaduky onpenenure: 1) ammuTyay KojiebaHuiA; 2) eprol Kojaebanuil; 3) 4acToTy
KosebaHuit; 4) 3aMuIKTe ypaBHEHUE KOOPAMHATHI.

No2. 'apmoHHMUecKoe KoJieOaHHWE OMTUCHIBACTCS YpaBHECHUEM
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9 cin cim (Tpa T
x=2sinsin(t+-) . .
4 4/ Yemy paBHBI LMKIMYECKas YacTOTa KojeOaHUM, nuHeiiHas
qyacToTa KojebaHuii, HadyaiabHas ¢a3a KoseOaHuit?
Ne3. Ectb MrHoBeHHas GpoTtorpadus BOJIHbBI B PE3UHOBOM IIHYPE.

Omnpenenure: 1) AMHY BOJHBI; 2) aMIUIMTYy KOJI€OaHUN YaCTHUYEK IIHYpa.

Ne4. Tlo mpencraBieHHOMY TpaduKy ONPEISIIHTE AMIUTUTYAy W IEPUOJ KOJICOAHMIA
HUTSIHOTO MasiTHUKA.

x,cm 4

1 % 'y
0 >
2\ tc¢

-1

No5. Tlo ypaBHEHHIO TapMOHHUYECKUX KOJeOaHUN OMpEeNeNuTh aMIUIUTYIy, YTJIIOBYIO
CKOpOCTb, IEPHOA U 4acTOTy. HauepTuTh rpadmk JaHHOTO TApMOHUYECKOTO KOJIeOaHusl.

1) x =15 sin 3xt

2) x = 8 sin /3t

3) x =10 sin mt

Ne6. HekoTopas Touka ABMXKETCA BJOIb OCH X MO 3aKOHY X = a sin’ (ot - m/4).
Haiitu: ammnutyay u nepuoa kosnebanuit; n300pa3uth rpaduxk x (t).

No7. Hamumure ypaBHEHHWE TapMOHMUYECKMX KoseOaHuii, eciu dacrtota paBHa 0,5 I,
ammutyaa 80 cm. HauanbHas ¢a3a konebaHuil paBHa HYJIIO.

IIpakTnyeckas padora Nell
Tema 2.10: IIpocTeiinme TpUroHOMETPUYECKHE HEPABEHCTBA
Hens: HayunThes pemaTts NpocTedIne TPUrOHOMETPUUECKHE HEPABEHCTBA

Teoperuyeckast 4acTh: ]
HPGL—FEHLIJMWH TPUTOHOMETPHUYECKWMMKM HEP3BEHCTEBAMKM H3ZbIEQKTCA HEPaBEHCTEA EWAG
sinc WV a,
CosT N,
tgx \ a,
ctgr VvV a,

roe V' — OOWH W3 3Hakoe <, =, =, =, a € K.
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1. MpumMepsbl pelleHns NpocTenLImnX
TPUrOHOMETPUYECKNX HepPaBEHCTB

C MOMOLLBIO eAUNHNYHOW

C NOMOLLbIO rpachrkoB

OKPY>XHOCTH
y
y _1 s
P e 3 y-'z 2 N A
n—%=% _é_ N\, I 5i\ 7
o 0on
: U
\y t i
sinx>é E+21tli:<x<%’t+21tk,lazeZ
Y
2n 2n EElon
"y 3 \ 3 /\
o I/ 0 N\ v N\ ¥
N A I N y=__;_
t
cosx>—% —2?”+2nk<x<2?"+2nk,kez
Y
y=tgx

/—n _% 0 % /1t x

tgx2—1 —§+nk<x<§+nk,kez

\y=ctgx \

ofa

ctgx<\/§

%+nk<x<n+nk,kez
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Cnocobbl peLleHnd Donee CNOXHbIX TPUTrOHOMETPUYHEeCKNX HepaBeHCTB

a)

0)

Hemonb30BaHMe paBHOCHJIBHBIX IIpeoOpa3oBaHMW W, B YaCTHOCTH,

ceéedeHUue MPUZOHOMEMPUYECKO020 HepaseHcmea kK aJgzebpauyveckomy Hepa-

eeHcmaey no cxeme: 1) k o0Homy apeymenmy, 2) k 00HOU QyHKUUU, 3) 3a-

MeHa nepemeHHOU (aHAJIOTUYHO CXeMe pemieHUs TPUTOHOMETPUYECKUX

ypaBHEHUIl, IpuBeAeHHON Ha c. 249) u nocaedyrnuwee peuleHue NOLYLCHHBLX

npocmetluiux mpuUzOHOMEMPUYCCKUX HEPABCHCME.

Hemoap3oBaHue MeTOa MHTEPBAJIOB

(nocae ceedernusn Hepasencmea k eudy f (x) < 0) no cxeme:

1) Haiitu O/I3 HepaBeHCTBA.

2) HaiiTu obmiuii mepuos (ecyid OH CYIIECTBYET) AJIsA BceX (DYHKIIUI, BXOMI -
mUX B HEPaBEHCTBO, TO ecTh mepuoa pyHkmuu f (x).

3) Haiitu mynu gpyaxnun: f(x) = 0.

4) Orverutrs Hyau ¢yHrmuu Ha O/I3 Ha ogHOM mepHode M HAWTH 3HAK
¢yarnuu f(x) B KakaAoM U3 MPOMEKYTKOB, Ha KOTOpbIe pa30uBaercd
OJI3 (Ha omHOM mepHuoje).

5) 3ammcaTh OTBeT, YYHUTHIBasg 3HAK 3aJaHHOTO HepaBeHCTBA W TIEPHO
dyaRIIUT [ (X).

PelweHune npoaeﬂwmx TPUTrOHOMETPUYHEeCKNX HeEPaBeHCTB B obuem Bnage

3HayeHus a PeleHne

1. HepaBencTBo sin x > a

-1<ax<1 arcsin a + 21k < x < W — arcsin a + 2nk,
rae k — maroboe mesoe gucio (k € Z).
a>1 Penteruii HeT.
a<-1 X — JIr000€e IelCTBUTEJbHOE YHCJIO.

2. HepaBeHcTBoO sin x > a

-l1<axl1 arcsin a + 2nk < x < — arcsin a + 2nk, k€ Z.
a>1 Penteruit Her.
a=1 x:%+2nk,ke Z.
a< -1 X — JIr00oe IeHfCTBUTEIbHOE UHCJIO.

3. HepaBeHcTBO sin x < a

-1<ax1l —71 — aresin a + 2nk < x < arcsin a + 2nk, k € Z.
a =] Pemrenuii HeT.
a>1 x — J1000€e JeHCTBUTEIbHOE YHCJIIO.
4. HepaBeHcTBoO sin x < a
-1<a<l1 —7m — arcsin a + 2nk < x < arcsin a + 2nk, k € Z.
a< -1 Permtenuii HeT.
a=-1 x:—g+2nk,ke Z.
a=1 X — J1000€ JeHCTBUTEJIbHOE YHCJIIO.
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5. HepaBeHCTBO cos x > a
-1<a<1 — arccos a + 2nk < x < arccos a + 2nk, k € Z.
a>1 Permteruii HerT.
a<-1 x — J0boe JelcTBUTENbHOE YHCJIIO.
6. HepaBeHCTBO cos X = a
-1<ax<1 — arccos a + 2nk < x < arccos a + 2nk, k € Z.
a>1 Pemmenuii Her.
a= x=2nk,ke Z.
a< -1 x — noboe JeliCcTBUTEJIbHOE YHCJIO.
7. HepaBeHCTBO cos x < a
-1<ax1 arccos a + 2nk < x < 2n — arccos a + 2nk, k€ Z.
a>A x — Jr000e AedCTBUTETbHOE YUCIO.
a< -1 Pemmenuii HET.
8. HepaBeHCTBO €0Ss x < a
-l1<axl1 arccos a + 2nk < x < 2 — arccos a + 2nk, k € Z.
a<-1 Pemrenuit HeT.
a=-1 x=m+2nk, kc Z.
a>1 x — nboe IeiiCTBUTEIbHOE YHCJIO.

9. HepaBeHncTBo tg x > a

a — n1000e NeCTBUTEb-
Hoe uucyo (a € R)

arctga+7tk<x<g+nk, ke 2

10. HepaBencTBo tg x = a

ac R arctga+7tk<x<%+nk, ke Z.
11. HepaBenctBo tg x < @
ace R -%+nk<x<arctga+nk,ke Z.
12. Hepasencrso tg x < a
ac R —%+nk<x<arctga+nk,kez.
13. HepaBencTBO ctg x > a
a€ R nk < x < arcctga + Tk, ke Z.
14. HepaseHcTBo ctg x > a
ac R mk < x < arcctg a + 7k, ke Z.
15. HepaBeHcTBO ctg x < a
a€ R arcctga+nk<x<mn+ 7k, ke Z.
16. HepaBencTso ctg x < a
ac R arcctga + k< x <mn+nk, ke Z.
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Pemnenue 3aganuid:
Nel. BEIIOJHUTE 3a0aHUS:

1. PeWwWTb HEPABEHCTBO: SINT < —%.
OTeeT!:

(—3% +27n; —% +27n), n€ Z
2. PeWwnTb HEPABEHCTBO: COST > — %
OTBerT:

(--2—;- + 27n; %’: +2mn), n€ Z
3. PewuTb HepaseHcTBo: sine > —1.
OTeer:

(—o0; +00)

4. PewwTb HepaseHcTso: sinT = (.
OTeeT:

[2mn; 7 + 2mn, n € Z)

5. PewwnTb HepasencTeo: cost < (0, 2.
OTser:

larccos0, 2 + 27n; 27 — arecos0,2 + 2mn, n € Z)
Ne2. BLIITOJIHUTE 3aaHus:
1. PewwuTb HepaseHcTeo: Lgr > —1.

OTBeT:
-3 +mn:5+7n),neZ

2. PewunTb HepaseHcTso: Clgr < — 71=3

OTBerT:

[5,: +mn;w+7n), n€ Z

3. PewnTb HEepaBeHCTBO!: I,g.'l.' Z 3.
OTBerT:

(=3 +mn;arctg3 +mn), n € Z
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IpakTnyeckas padora Nel2
Tema 2.12: KontponbHas paborta mno pasgeny 2 «OCHOBBI TPUTOHOMETPHUHU.
Tpuronomerpudeckue GyHKIAN
Hean: [IpoBepuTh ypoBEHb YCBOEHMs AAHHOIO Marepuana 1o pasneny 2 «OCHOBBI
Tpuronomerpuu. Tpuronomerpuueckue GyHKIUIY

Ilpu pewenuu 3adanuii 1-4 3anuwiume nPasuIbHLIL Omeem U3 Yemblpex
nPeOI0HCEHHBIX.
AB

1. (1 6a;m) B AABC sinC = o

A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriom kakoi 4eTBepTH sBisieTcst yrou oa=400°?

A)LB)ILB)ILT) IV.

3. (1 6amn) Kakue u3 GyHKIU SIBISIFOTCS] YETHBIMUA?

A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6ann) Kakue u3 yncen sBISIFOTCS KOPHEM YPaBHEHUS COS X = %?
_T. I _I. =2r

A)X—6,E)X 3,B)X 2,1"))( S

Ilpu évinonnenuu 3a0anuit 5-8 3anuwiume xo00 pewienus u NOJIYYEHHbLI OMEeEm.

Kakas u3 cTropoH siBisiercst runorenysoit AABC?

. T Vs
5. (2 6amna) Beramcnure: sin S Tcosz.

. V2 .2
6. (2 6amna) Halinure 3HaYeHNE BRIPAKCHUS 4arccos7 - 4arcs1n(—7)

7. (2 6amna) JlokaxuTe TOXKIAECTBO: 2sin(m/2+a)+ cos(m — a)= cosa.
8. (2 6anna) Pemmte ypaBHenue: sin’x - 4 sinx + 3 =0.

IDmanonvt omeemos:

H
OMep | 2 3 4 5 6 7 8
3aJaHUS
T
OTtBer b A B b 1 2n - 5 + 2wk, keZ

IIpakTnyeckas padora Nel3
Tema 3.4: [IpeoOpa3zoBaHue HppalMOHATBHBIX BBIPAXKEHUH
Hennb: Hayuntscst ynpomars BEIpaKE€HUs, COAEPKAIINE KOPHU

Teopernyeckas 4acThb:
Yro Takoe HPPALMOHAIbHBIC BHIPAKEHUA?

WppatmonanbHble BEIpaKEHUS HAUMHAIOT BCTPEYaThCs Ha ATare 3HaKOMCTBA C KOPHEM U3
qucia, 4To 0OBIYHO MPOMCXOHUT Ha YpoKax anreOpsl B 8 kiacce. 3/1ech MHTYUIUS 110/ICKa3bIBaEeT,
4YTO WPPALMOHAIBHBIE BBIPAKEHUS KaK-TO CBSA3aHbl C KOPHSIMM, U 3TO JIEHCTBUTEJIHHO TaK.
Crnenyrolee onpeeiacHue MOATBEPKAAET HAILly TOTaKY:

HppanuoHajibHBIMH BbIPA’KEHUSIMHU HA3bIBAIOT BBIPAKEHUS, COJEPIKAIIME OIEPALHIO
W3BJICUEHHS] KOpHA. JlpyruMu clOBaMH, MPpPALMOHAJIBHBIE BBIPAKEHUS — OTO BBIPAKEHUS C
panukanamMu (BbIpake€HHUs, COJIEprKalllle B CBOEH 3alluCu 3HAKU KOPHS).
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. ovwa—1
Ha ero ocHoBe MBI MOKE€M MPUBECTH MPUMEPHI UPPALMOHAIBHBIX BBIPAKCHUMN:

4-a* | d°

3 & 1
B ) Va e

o, U T.II.

S

b

UtoObl B JajgpbHEWIIEM HE BO3HUKAJIO IyTAHUIIBI, JaBalTe OOCYIMM OJMH MOMEHT.

x-(x—ﬁ]-(x+«ﬁ]
338
X¥—|-x——
PaccmoTpum BhIpakeHue 2 3 u3 kauru [1, c¢. 19]. I3 KOHTeKCcTa MOHATHO,

YTO 3TO PallOHAJIBHOE BBIPAKEHUE, OHO MOAXOAMT IO/l COOTBETCTBYMOIIEE onpeaeneHue. Ho B
9TOM BBIPQXCHUM IPUCYTCTBYIOT KOPHH, 3HAUUT, COIJIACHO BBEICHHOMY B JTOM IIYHKTE
OIPECIICHUIO OHO UppallMOHaIbHOE. Tak Kakoe 3TO BBIPa)KEHHUE HA CAMOM JIEJI€: PALlHOHAIBHOE
WIM UPPalliOHAILHOE?

OTO He CyThb BaXKHO. DTUM MbI XOTHM CKa3aTbh, YTO HE CTOMT (haHATMYHO HOJXOJUTh
K pa30MeHHIO BBIPAKCHHWI HA BUABI, TaK KaK 3Ta KIACCU(UKAIMSI HE JOCTaTOYHO cTporas (B
OTIIMYME OT KJIAcCU(PUKALMM YHUCel, BEeAb HATypaJlbHble, LeNlble, pallOHaJIbHbIE,
UppalMOHATIbHbIE, JCUCTBUTEIbHBIE YHKCIA ONPEIECNIEHbl CTPOro, WU €CIM JaHHOE YHUCIO
palnroHaIBbHOE, TO OHO YK TOYHO HE HPPAMOHAIBHOE U HA000pOT). BeIpaxeHus moapa3iensoT
Ha paluOHalbHbIE, UPPALIMOHAIBHBIE U T.II. IO OOJIbIIEN YacTu Juid yA00CTBa MpeICTaBICHUS U
onucanusa Marepuana. Harmpumep, Mbl nMeeM €710 ¢ pallMOHAIbHBIMU BBIPAXKEHUSAMH BCE BPEMH,
[oKa yyuMcs paboTaTh ¢ MHOTOYJIEHAMHU U alreOpandeckuMu Ipo0sMH. A K UppallOHAIbHBIM
BBIPQ)KEHUSIM MBI IIEPEXOJIUM TOT/A, KOT/Ia CTAIKMBAEMCsl ¢ HEOOXOJMMOCThIO IPOBECTU KaKue-
TO omepauuu ¢ KopHsAMmu. HauHeMm u3yuaTh jorapuM — CTOJKHEMCS C .J102apupmMuyecKumu
svipadcenusmu. VI Tak panee. BooOie, ecniu HET TBEpAOM YBEpEHHOCTH B TOM, KaKoro BHJA
BbIp@XCHHE HAXOAMTCA Iepe] HaMM, TO Jydllle CKa3aThb IPOCTO BBIpAXKEHHE, HE N00aBiss
YTOYHSIIOIIEE ONPEEIICHHUE.

3aBepiias UH(OPMALIKIO 3TOTO ITYHKTA, 3aMETHM, YTO B ILIKOJIE TEPMUH «HUppaL[MOHATIbHBIE
BBIPQKEHUS» HCIHOJB3YIOT Majio, OOJbllle TOBOPAT O BBIPAKEHUAX, COACPXKAIIMX KOPHU
(BO3MOJKHO, 3TO JIeIaeTCs BO N30€KaHHe CTOIKHOBEHUS C OTOBOPEHHBIMHU BBIIIIE HIOAHCAMH).

OcHoBHbBIC BHbI MPE0OPA30BAHUI HPPALMOHAJIBbHBIX BbIPAKECHHI

KaKk U IpH NpeoOpa3oBaHUM JIOOBIX JPYTrUX BbIPRKEHUH, HAI0 Y4YUTHIBATh 00JacThb
nomyctumbix 3HaueHui (O/[3) u He nomyckath ee CyKeHHs.

C uppanloHaJbHBIMU BBIPAKEHUSMHU, KaK M C BBIPQKEHUSIMU APYTUX BHUJIOB, MOXKHO
MIPOBOJIUTH JIFOOBIE U3 OCHOBHBIX TOXKJIECTBEHHBIX ITPEOOpa30BaHmid, Oy/Ib TO PACKPHITHE CKOOOK,
rPYNIUPOBKA U MPUBEIEHUE MOJOOHBIX CIaraéMbIX U T.N. ITO U MOHATHO, TaK KaK B OCHOBE ATHX
npeoOpa3oBaHuil IexaT Takue CBOMCTBA JEMCTBUI C YHCIaMu, KOTOPbIE SIBIISIOTCS OOIIMMU TS
quceN pa3HbIX BUJOB. Takke MOHATHO, YTO IPU MPOBEICHUH MTPeoOpa3oBaHUil HUPPALIMOHATBHBIX
BBIPQKEHUIM COXpaHAETCS] NMPHUHATHIN NOPSAAOK BBINOIHEHUS neicTBUil. Ilokaxem pemieHus
HECKOJIBKUX ITPUMEPOB.

Ilpumep.
0+33-2+4-33+1-2-33

[IpeoOpasyiiTe upparoHaNIbHOE BBIPAXKEHUE .
Pewenue.
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Jlns Hayama 3aMeHMM KopeHb u3 81 ero 3HadeHueM 9 (IIpu  HEOOXOIUMOCTH
CMOTpPUTE U3BIICUCHHUE KOpHEH), HMeeM

V8143324433 +1-2.43=
=9+33-2+4.3341-2.33

OLIGBI/I,I[HO, B IIOJYUYEHHOM BBIPAXCHHUHU IMPUCYTCTBYIOT HO,Z[O6HLIC cj1ara€MbI€, I1I09TOMY
uenecooGpa3Ho BBIIIOJTHUTD ux IIPUBCACHUC!

0+33-2+4.43+1-2-33=
=(9—2+1}+{-°{E+4-%@—2-{E]=
—8+3-i3

Omeem:
0+33 24433412243 =8+3.43
Ilpumep.
Hcnonb3ys GopMysIbl  COKPAIIEHHOTO YMHOXCHHsS, MPEACTaBbTEC HpPpaIlMOHAIBLHOE

s - )

BBIPKECHUE B BUJIC MTPOU3BENICHUS JABYX HPPAIMOHAIBHBIX
BBIPAKCHU.
Pewenue.

OueBuaHO, MpPpalMOHATIBHOE BBIPAKEHHE B CKOOKAax NpEeACTaBIsieT co00il KBaapar

fxs3-1)

-
o

PAa3HOCTH, TO €CTh, €ro MOXHO 3aMCHHUTH Ha
-

Umf—lmﬂj—g:
~{x=3-1) -9

A TCIICPb JACBATKY MOXKHO IICPCIINCATh KaK 32, IIOCJIC 4Y€Tr0 BOCIIOJIbB30BATHCA (I)OpMy.]IOﬁ

, MIOATOMY

Pa3HOCTb KBaApaToOB:

(ﬁ—lf—9=(ﬁ x+3—]]2—33=
=(ﬁ-1-3)-(§/ﬁ—1+3]=
=(ﬁ-4}-[{/m+2]

B pe3ynbpTaTe mpojieTaHHBIX TOKIECTBEHHBIX MPEO0Opa30BaHUN MBI IPUIILTH K HY>KHOMY
HaM TMIPOM3BEJICHUIO IBYX WPPAMOHATBHBIX BRIPAKCHHI.
Omeem:

((mf—E-M+lj—g=
:(M—4](m+2]

CymectByeT eme psja HpeoOpa3oBaHUMl, OTHOCSAIIMXCS MMEHHO K HMPpPalMOHAIbHBIM
BbIpaXEHUSIM. PaccMOTpUM OCHOBHBIE U3 HUX.
IIpeoOpa3oBaHue NOAKOPEHHOT0 BbIPAKeHUSI
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OmHO W3 BaXHEWIIMX MPeoOpa3oBaHUl HMPPAIMOHAIBHBIX BBIPAKEHUN COCTOUT B
CJIEIYIOIIEM: BBIPAKEHHE IO 3HAKOM KOPHS MOXHO 3aMEHHUTh TOXKJECTBEHHO pPaBHBIM
BBIPAXKCHUCM. Cuaauaina MPUBCACM ITPUMCPELI €TI0 BBIIIOJIHCHUS, ITOCJIC YCTO MMOSACHUM, HA YCM OHO
Oazupyercs.

DTO yTBEpXKIEHUE AaeT BO3MOXXHOCTH paboOTaTh C MOJAKOPEHHBIMU BBIPAKEHUSIMHU.

146

Hamnpumep, 0HO 1O3BOJISIET CyMMY I10J KOPHEM B BBIPAKEHUU 3aMEHUTh €€ 3HAUYCHUEM,
TO €CTb, MepEenTH K KOPHIO . Hpyrou puMep: HppALUOHAIIBHOE
4 5
27— 6
BBIPAXXCHUC MOXHO 3aMCHUTH TOXIACCTBCHHO PaBHBIM cMy

4 4
2-a -a—=6
BLIpa)KeHI/IeM .

[Touemy manHoe mpeoOpa3oBaHue umeerT Mecto? Jleno B TOM, YTO KOTJa MBI J1aBaliu
orpezieNieHue KOPHS U3 YUCIIa a, TO MBI CKa3aJId O €r0 €IMHCTBEHHOCTH. T0 eCTh, HE CYIIECTBYET
qucla a;, OTIAMYHOTO OT @, JUIsl KOTOPOTO CIIPaBEAJIUBO PaBEHCTBO , 9TO PaBEHCTBO
BO3MOJXHO JIMIIb IIpU a=daj. Taxxe MBI 3HACM, UYTO 3HAYCHUA TOXICCTBCHHO paBHBIX
BBIpKEHUI A 1 A; paBHBI TP JIIOOBIX JOMYCTUMBIX 3HAUYEHUSAX NMEpeMeHHbIX. M3 3Tux dakron
cleyeT pa3doupaeMoe yTBEPKICHHE.

Hcnoab3oBanue CBOMCTB KOPHeH

Jlis  TOXAECTBEHHBIX MpeoOpa3oBaHUN  HMPPALMOHANBHBIX  BBIPAKCHHH  IIHPOKO

Va-b=da-b

UCIIOJIB3YIOTCS CBOMCTBA  KOpHeW. Hampumep, HcCIons3ys  CBOMCTBO

1+«f§--\fﬁ

rae a>0, b>0, oT uppaMOHATEHOTO BEIPAKEHUS MO>KHO TIEPEUTH K TOKIECTBEHHO
mimf o on CRCRNEY
Leend = o
1+43-12 .
pPaBHOMY BBIPAKEHUIO . A cBoiicTBO , TIe a>(), mo3BoIseT

2 34
i+ 4 2
V4 x5 4
BI)Ipa}KCHI/IC HepermcaTb KaK .

Hpeo6pa30BaHHe I/IppaI_[I/IOHaJ'IBHLIX BLIpa)KeHPIfI, conepmamnx 104 3HaKaMHu KOpHCfI

OTpI/ILIaTeJ'IBHHe quciia u BHpa)KeHI/I}I C HepeMeHHLIMI/I, COHpH)KeHO C pSII[OM HIOAHCOB. HaHpI/IMep,
=7
481

MBI HC MMEEM IIpaBa 3anucaTbh pPaBEHCTBO Ha OCHOBAHMM CBOWCTBA KOpHEW,
o Ria

H __ —
b

HEOTPHUIIATEIILHOTO YUCJIAa @ ¥ TIOJIOKUTEIIBHOTO b, a —7 1 —81 — oTpuiatenbHbie yncia. Ho ecnu

BBIPRKEHHOTO (POpMYIOi . Jleno B TOM, uTO yKa3aHHas QopMmyna JaHa JUIs

IpeIBApUTENbHO 3aMEHUTH APOOb O] 3HAKOM KOPHSI paBHOM el ApoObto 7/81, To nanbiiie MOXKHO

%

.
&)
—

MMPUMCHATH YIIOMSAHYTOC CBOMCTBO KOpHCfI U IEPCXOAUTD K BBIPAKCHHUIO BUJa

62


http://www.cleverstudents.ru/expressions/identically_equal_expressions.html
http://www.cleverstudents.ru/expressions/identically_equal_expressions.html
http://www.cleverstudents.ru/roots/properties_of_roots.html

[TogoOHbBIE TOHKOCTH B JIETaIsAX pa300paHbl B CTaThe MPEeoOpa30BaHNE UPPAITMOHATHHBIX
BBIPAKECHUM C UCIIOJIb30BAHUEM CBOMCTB KOPHEM.

CBolicTBa KOpHEH J€XaT B OCHOBE JBYX CJIEIYIOLUIMX IpeoOpa3oBaHUil, Ha3bIBAEMbIX
BHECEHHUEM I10/] 3HAK KOPHS M BBIHECEHUEM M3-110]1 3HaKa KOPHsI, K PACCMOTPEHUIO KOTOPBIX MBI U
HEPEXOIUM.

BHecenne MHOKMTe/IS IO 3HAK KOPHS

B-iC

BHecenne MHOXUTENA moa 3HaK IIOApasyMEeBACT 3aMCHY BBIPpaXCHUSA .
rac BuC- HCKOTOPLIC YUCJIa WJIM BBIPAKCHUSA, a 1 — HATYpPAJIbHOC YUCJIO, OoJiblIee CAWHUIIBI,

F H F L
vB -C —alBs O
TOXJECTBEHHO PaBHBIM BBIPAKCHHEM, UMCIOINM BH]{ WIN .

2-3x

HaanMep, HPppallMOHAJIbHOC BbIPAKCHUC [OCJIE BHECEHUS MHOXHUTEI 2 mon
A2 x
3HAK KOPHA IIPHUHUMACT BU/JL
BrpiHecenne MHOKHTEIA H3-110J1 3HAKA KOpPHSH
[IpeoOpazoBanreM, B M3BECTHOM CMBICIIC OOpAaTHBIM BHECCHHIO MHOXHUTEIS IO 3HAK
KOpH?[, SABJIACTCA BBIHCCCHUEC MHOXXUTCIIA HU3-11014 3HAKa KOpHSI. OHO COCTOHUT B HpeIlCTaBJIeHI/II/I

rtll'Bn_C B-’{/{E

KOPHA B BUIC IIPOU3BCACHUSA IIpu HCYCTHBIX 71 NI B BUIC

|B1-5/Ic]

IIPOU3BEICHUS IIPYU YETHBIX 71, T1€ B u C — HEKOTOpBIE YKCIIA WIN BBIPAKCHUS.
3a IIPUMEPOM BEpHEMCS B IPEABITYIIHAN IIYHKT: UPPALMOHAIIBHOE

2Pk 2-3fx

BBIPAXKCHUC MMOCJIC BBIHCCCHUA MHOXKUTCIIA U3-110/] 3HAKA KOPHS IPUHHUMACT BUJ

«.lf(x Sl 1)2 -7

. Z[perﬁ MMPpUMEP: BBIHECCCHUC MHOKHUTCIIA U3-T10 3HAKAa KOPHA B BLIPAKCHUUN JacT

|x+]|- |T| |x+1|-ﬁ

MMPOU3BCACHUC , KOTOPOC MOXKHO IIEPETINCaTh B BUJIC

Pemenue 3ananuii:

Nel.

Mpumep 1. Ynpocmume ebipaxeHue:
s 244
a) Ja'b

\/u_\/h_x =ab’:
'I ()(]‘ I ()Hl = 4(7:

Vo’ Jopt  3b’

lMpumep 2: BoiHecmu MHOXUMENL U3-Nod 3Haka
K8adpamHo20 KOPHSA.

a) \/xm:\/?l-\/ﬁzo\/;;
6) V32a°=16-a* -2 =16 Na® 2 = 4a2:

é) \/9(1./)(: \,v’(‘)-a" ca-b'-b=

=\o-a* Na-b* b

-
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Ne2.
YHpoc'm're BbIPAKECHHA:

a) 4v2 +50 - V18 ; a) TV3 - V48 + 27 ;
6) V3-(2V3 +V12); 6) V2(V8 +442);

») (V5-2); ») (V3+5) ;
) (V3 -2)(VB +2). ) (V5 +B)(V5 - VB)..

Neo3. BeIUUCIUTE:

R
? | -7 7]
> | [V2—io] +|[Vio-4]
MR

~

7| 2] o2

IIpakTnyeckas padora Nel4
Tema 3.4: [IpeoOpa3zoBaHue HppalMOHATBHBIX BBIPAXKEHUH
Hean: Hayuntbest npeoOpa3oBbIBaTh APOOHBIE UPPAIMOHAIBHbBIE BBIPAXKEHUS

Teopernyeckas 4acThb:

IIpeoGpa3oBanue apodeii, coaepRamuX KOPHU

WppanroHaibHbie BBIPAXKEHUS MOTYT COJACPXKATh APOOH, B UUCIIUTENEC M 3HAMEHATEIe
KOTOPBIX MNPUCYTCTBYIOT KOpHH. C TakuMu JApoOSMH MOXKHO TPOBOAWUTH JIHOOBIE U3
OCHOBHBIX MOXCOeCmEeHHbIX Npeodpazoeanull Opooe.

Bo-mepBbiX, HUUTO HE MeIIaeT paboTaTh C BRIPAKCHUSIMHU B YHCIIMTENE U 3HAMeHaTerne. B

(2+3)-4x

3 2

X +5
KayecTBe IpUMepa pacCMOTPUM JIpOOb . UppanmonanbHOE BbIpaKE€HNE B YUCIIATEIE,
Afx
OUYCBUJHO, TOXKJICCTBEHHO PaBHO , a, OOpaTUBIIKCH K CBOMCTBaM KOpHEH, BBIpAXKEHUE B
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x +5
3HAMCHATCJIC MOXKHO 3aMCHUTH KOpHeM . B pGSYJ'IBTaTe HUCXOOHaA I[p06b Hp606p8.3yeTC}I

5.4/x
K BUIY E\-'Iz"'j.

BO-BTOpHX, MOXHO HM3MCHUTH 3HAK IICPCa I[pO6BIO, HN3MCECHHUB 3HAK YHCIIUTCIA HIIN
3HaMCHAaTCIIA. HaanMep, HUMCKOT MECTO  TaKue Hp606paSOBaHI/I$I HUppanikioHaJIbHOI'O

B x+2-J§ _ x+2-J§ __x+2~J§
—3-x3+ﬂ? -—Lﬁ~x?+ﬂ?J 3-xy—ﬂ?

BBIPpAXKCHUA: .

B-Tperbux, WHOr/a BO3MOXHO M IEJIECO00pa3HO MPOBECTH CokpamieHue apodu. K
3-3xrd-1)fx
Bred-1f

3eafx

EE L {$t+4—ﬂ
MPPALHOHAILHOE BHIPAKEHHE , B pe3yJIbTaTE MOJTydaemM ' ¥ )

HOHSITHO, 4TO BO MHOTHX Clydasax, HNpPCKAC UYCM BbIIIOJIHUTH COKpPAIICHUC Z[pO6I/I,

NpuMepy, KakK OTKa3aTb cebe B YAOBOJBCTBUHU COKPATUTH ,I[p06b Ha

-
o

BBIPQXECHUS B €€ YHUCIUTENE U 3HAMEHATele PUXOAUTCS PACKIIAbIBATh HA MHOXHTEIH, YEr0 B
IOPOCTBIX CIIyyasiX MO3BOJISIFOT JOOMTbCA (OPMYNBI COKPALICHHOTO YMHOXEHHsA. A HHOrza
COKpaTUTh JApoOb IMOMOraeT 3aMeHa IIepEeMEHHOH, MO3BOJAIOIIAs OT HUCXOJHOW JaApobu ¢
UPPalMOHATIBHOCTBIO MEPEeHTH K pallMoOHaIbHON ApoOu, paboTaTh C KOTOpOH KOMQOpTHee U
IpUBbIYHEE.

X—y
2. oS-
VIV
Jns puMepa BO3bMEM BBIpAKEHUE . Beenem HOBBIE
U=Alx V= '\J{;
IIEPEMEHHBIE u , B OJTHX IIEPEMEHHBIX HCXOIHOE BBIPAKEHHUE HMEET
H - _ 1.2
2.Vl
BUJ U=V Brmonnus B unciutene pa3noKeHUue MHOTOYJIEHa Ha MHOXHUTENIHU 1o hopMyJie
pa3HOCTH KBaJpaToB, MOJIy4aeM BO3MOKHOCTb COKpaTUTh Ipo0b Ha u+v,
u' —v’ u—vj-lu+v
2 _o. (el )=2-@—r}
MMeeM u=1 H=1 . BwmonauB  oOpatHylo  3ameny,
2- (Ve =)
NPUXOJUM K BBIPAKEHHIO ", KOTOpOE€ TOXKIECTBEHHO PAaBHO MCXOJHOMY

MppaLMOHaIbHOMY BeIpaxkeHHto Ha O/13.
B-ueTBepThIX, 1poOH ¢ UPPALMOHATBHOCTHIO MOKHO IPUBOANUTH K HOBOMY 3HAMEHATEITIO,
YMHOJXasl €€ YUCIIUTENb U 3HAMEHATelb Ha JIOMOJIHUTENIbHBIA MHOXHTEb. Hanpumep, npuseaeM

-1

5.
I[pOGB []:'_ X K HOBOMy 3HAMCHATCIIIO X. I[JISI 3TOI'0 €€ YUCIIUTCIIb U 3HAMCHATCJIIb CJIC,Z[YCT
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P

YMHO)KI/ITB Ha I/IppaI_[I/IOHaHLHOC BI:Ipa)KeHI/IC .
V-1 24x[{r-1) 2x R -1)
0.5-+x  05-x-2:4/x x

MMEEM
HanmomuamM, 9TO BBIMIOJHSTH COKpAIIeHHWE MO0 Wiu mpuBeneHue aApodell K HOBOMY

3HaMeHarero Heooxoaumo Ha O/]3 mepeMeHHBIX 171 KCXOIHOM Ipo0Hu.

YMHOKEHHE 4YHCITUTENs W 3HaMeHaTenss JpoOM Ha HEKOTOpPOe HppaIOHAIBHOE
BBIPQXCHHE YaCTO MCIIOIB3YETCs ISl IPOBEACHHSI peoOpa3oBaHus, HA3bIBAEMOT0 N30aBIeHUEM
OT UPPALMOHATILHOCTH B 3HaMeHarene. PazdepeM, Kak OHO IPOBOAUTCSI.

HN30aBieHUE OT HPPANMOHAJIBHOCTH B 3HAMEHAaTeJ1e

N30aBneHnemM OT MppalMOHAIBLHOCTH B 3HAMEHATENEe Ha3bIBAIOT MpeoOpa3oBaHUE, MPU
KOTOPOM JpoOb 3aMEHSETCs] TOXKIIECTBEHHO PaBHOM IpoObIO, HE COAepKalleil B 3HAMEHaTele

39 x

3HAKOB KOpPHEM.

Laz
=P

3
Hanpuwmep, 3aMeHa npobu IpoObIO €CTb 0CBOOOKICHHE oT
UPPALUOHATIBHOCTH B 3HAMEHATEIIE.
ITepexoa oT KOpHeii K cTeNEeHAM

[lepexon oT KOpHEW K cTeNeHsM MpH MpeoOpa3zoBaHUM HPPALMOHATBHBIX BBIPAKEHUN

R iz

IMPOBOAUTCA Ha Oaze PaBCHCTBA , C IIOMOIIBIO KOTOPOro AacTCsd OIIPEACICHUC
CTCIICHU C PAIMOHAJIBHBIM ITIOKA3aTCJICM. MM 6e3003HEHHO MOXKHO IMOJIB30BaTbCA, KOIrJa a —
Fie=2
5
MOJIOKHUTECIBHOC YHUCJIO, m — LCJI0C YUCIIO, a n - HAaTypaJIbHOC. HaanMep, KOpPCHb MOXHO

2
<73

3aMCHHUTDB CTCIICHBIO C ,Z[pO6HBIM IIOKa3aTcJIEM BHU A
Ecnu xe nion KOpPHEM HaXOAUTCS OTPpULATCIIBHOC YUCIIO UJIU BBIPAKECHUE C ICPEMCHHBIMU,

H P
a =a”
TO opMyJIOit HaJI0 M0JIb30BaThCs aKKypaTHO. HanprmMep, MbI He nMeeM IIpaBa cpasy
3 2
- 7 - -
S8 4c16) (=8)s (<16):
3aMCHHUTH KOpHI/I " CTCIICHAMU BHUJIa nu , TaK KakK
i
nl _m -
a =a”
dbopmyna HE UMEET CMBICIIA ISl OTPUIIATENBHBIX d.

Pemrenue 3axanmii:
Nel. ITpeoOpa3oBath ApoOb:

avfea .h.ﬁ
o
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) afa+343 =(a) +(V5) = (V=B (Va) -5+ |-
=( Va5 ){a=3a+3);

) {Jﬁmﬂ} 3 = [{#]'uz\fﬁ-m(qﬁ}"]@m:
={;_2ﬁ+3+ﬁ=

Ne2. ITpeoOpa3oBatrh BbIpaKEHHE:

a) x - 104/x + 25 2Jx - 10
3fx+12 ~ x-16 "'

8 1-a +u+4JEi4b_
4Ja + 8\b 3-8Ja

B) ¢-25  3Jc+18,
c+12Jc + 36 2Jc +10

r)5Jm -10Jn _4n-4Jmn +m
Jm-5 = 15-3/m

Ne3. BLIToJHUTE 3aaHus:

® 1. Yopocture BheIpa)keHue:
a) ﬁvf§+~J2_7—3\/_- 6) (V50 -2V2)V2;  B) (2-V3)2
e 2. CpaBHHTe —~V12 u lr

3. Cokparure npoﬁb.

3-3 ., a-2\Va
2) V515’ ©) 3Va-6"

4. OcBobogure npobk OT 3HAKA KOpPHA B 3HAMeHarTeJe:

a) ——; ) =5

3V10 Ve+V2
5. IMoxaure, 4T0 3HAYeHHEe BBIPAKeHHA
11
2V7-1 2V7+1

eCTh YHCI0 panmHoOHaAJBHOE,

6. IIpu KakuHx 3HaA4YeHUAX X ApoOb ﬁ:f NpUHUMAaeT
HauboJblIee 3HAYEeHHe?
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IpakTnyeckas padora NelS
Tema 3.5: Pemienue uppanyioHanbHbIX YPAaBHEHUN U HEPABEHCTB
Henan: Hayuutses pemars nppallioHalbHbIE YPAaBHEHUS U HEPABEHCTBA

Teopernueckas 4acThb:

Onpenenenne. UppannoHaJbHBIM Ha3bIBaeTCs ypaBHEHHE, B KOTOPOM HeH3BeCTHOE
(mepeMeHHas1) COIEPKUTCHA MO 3HAKOM KOPHSI MJIM 1O/ 3HAKOM ONepauuu BO3BeleHHUS B
PALMOHAJIBHYIO (IPO0HYI0) CTENeHb.

Jia perieHus HppanMoOHANbHBIX YpaBHEHH OOBIUHO MCIOJB3YIOTCS CIEIYIOIINE
MIPUEMBI:

1)Bo3BeieHrE B COOTBETCTBYIOIIYIO CTETIEHb 00€ YacTH ypaBHEHUS;

2) BBeZICHUE HOBOW NMEPEMEHHOM;

3) cBelleHHE K CUCTEME YPaBHCHHUIA;

4) npuMeHeHrne CBOMCTB (PYHKIMIA, BXOSIIUX B ypaBHEHHUE.

[Tpu pemieHun uppanoHaIbHBIX YpaBHEHHMI HeoOXoauMa MPOBEpKa BCEX HalIEHHBIX
KOpHEW IyTeM MX IOACTaHOBKU B MCXOJHOE ypaBHEHHE win HaxoxzaeHue O3 u ciuemyromuii
aHaIM3 KOpHEW (IpHU pEelIeHMH METOAOM IPHUBEACHUS K PaBHOCHIBHOM CMELIAHHOW cucTeMe
YpaBHEHUH U HEPABEHCTB HEOOXOJMMOCTh B 3TOM OTIIAJIAET).

[IpocreiimmmM nppaloOHAILHBIM YPaBHEHUEM SIBIISICTCS YpaBHEHHE BHUJIA!

7@ - £()

IIPU PELIEHUN KOTOPOTO BaYKHYIO POJIb UTPAET YETHOCTh MJIM HEYETHOCTD A.
Ecimu n- HeueTHOE, TO JAHHOE ypaBHEHHUE PABHOCUIIBHO YPABHEHUIO

fG)=(el)

ECJ'II/II’l-‘leTHOG, TO, TAK KaK KOpPCHb CUYHUTACTCA apI/I(l)MeTI/I‘IeCKI/IM, HCO6XOI[I/IMO

= af =
yuuthiBath O3 (001acTh JOMYCTUMBIX 3HAYEHUIN): f (x)_ 0 . YpaBHEHHE 7(x)=2(2) 5 yrom
CJlydae paBHOCUIIBHO CUCTEME:

J&)= (=)
2(x)>0
IIpumep 1.

Pemute ypaBHeHHe VX — 3 = 5.
Pemenne. Tak xak n=2 - 4yeTHoe, TO 00€ YacTU YpaBHEHUS BO3BOJIUM BO 210 CTEIEHb!

(Vx—3)2=5%2e x—-3=25 ©x=128

OTtBer: 28
IIpumep 2.

3/ 3
Peunts ypasuenue vX —2¥+1=1

Pemenne. Tak Kak B JaHHOM npuMepe n=3 - HCYCTHOC, TO IIOCJIC BO3BCIACHUA o0eux

qaCTeﬁ ypaBHeHI/Iﬂ B TpeTBIO CTCIICHb HOJ’Iy‘II/IM
paBHOCI/IHBHOC IIaHHOMy ypaBHCHI/Ie:

3 3 x=0 x=0
C-x+1=PPorf-2x-0 >

xt-2=0 x=14.2

Orger: *1~ —/2, xy =0,x3 = 2 :
IIpumep 3.
Pemmnts ypaBHerue ¥ % +Hl=2-x
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Peme}me. TaK KakK n=2 - YCTHOC, TO HCXOJHOC ypaBHeHHe paBHOCI/IJIBHO CUCTCMC:
2 y
x+1=12—x X+l=4-4x+x X*—5x+3=0
( )2 i i
2—x=20 x=<2 =2

<> =,
x=<2

x=(5-13)/2

EESIES __5-B
-

OTtBeT:

] _n
YpaBHEeHHS BUIA "'/f(x) “";‘g(x) , PEIIAIOTCs CIETYIONM 00pa3oM:
n — HevYeTHoe = f(x) = g(x)

Lfe-s) (-t

x)>0 g(x)>0

Peunts ypaBHenue: V5 — x = Vdx + 2

IIpumep 4.

5-x=0 x<5
{ 4x+2=>20 = {XZ—O,S =
5—x=4x+2 x =06

Otsert: 0,6
ITpumep 5.
Pewmts ypaBuenue: V2x+6 —vVx+1 =10
Pemenne. 3anunieM JaHHOE ypaBHeHHME B Bujae: V2x + 6 = vx + 1. Bossoas obe
x+1 =0
2x+6 =0
KOTOPOI'O €CTh X = -5 — HE Y/I0BJIETBOPSET BHIMUCAHHOMY YCJIOBHUIO. 3HAUUT, JaHHOE YpaBHEHUE
HE UMEET PEIICHUM.

OrtBer: HET peleHni

Ecnu uppanmoHanbHOe ypaBHEHHE COJEPKHUT HECKOIBKO paJnKaioB. B aTom ciydae ams
n30aBJIeHUs] OT PAJAMKaJIOB YpaBHEHHME MPUXOJUTCS BO3BOJIUTH B COOTBETCTBYIOIIYIO CTEIEHb
HECKOJIBKO pa3. [Ipu 3ToM mpeaBapuTeNbHO YEIMHSIOT OIMH U3 PaIUKAIOB TaK, YTOOBI 00€ YacTH
YpaBHEHMsI CTaJli HeoTpuuareabHbIMU. Oco0oe BHUMaHME ClIeAyeT OOpaTUTh Ha NpaBHIIBHOE
Haxoxaenue O/13.

IIpumep 6.

YacTH B KBaJpaT U YUUTHIBAs, 4TO { [IOJIyYUM ypaBHeHue 2x+6=x+/, pemeHue

V2x-9—+x-3=1

Pemnte ypaBHEHHE

Pemenue. 3anumieM ypaBHEeHUE B BUAE: * 2x-9=1+~/x-3 . Tak kak Temepb o0e
YacTH MOJYYEHHOI'O YPaBHEHUSI HEOTPUIIATENIbHBI, TO BO3BEJEM UX B KBaJIparT:

2x-9=1+x-3+2/x-3 & x-T7=-/x-3 .

[TonyyeHHOE ypaBHEHHE PaBHOCWIBHO MCXOMHOMY. [l ero pemieHus pacCMOTPUM
CHCTEMY:

x-720 x=27 x=7
— —
(x—7) =4{x-3) x’—14x+49=4x-12 x* -18x+61=0
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x=7
x=9i@

Orger: ¥ =9++20

BBenenue HOBOM IIEPEMEHHOM B PsJI€ CIIy4acB IO3BOJIIET IEPEUTH OT UPPALUOHATIBHOTO
YPaBHEHHUs K pallMOHAJIbHOMY YPaBHECHMUIO.
IIpumep 7.

Lo x=9+@

2 2
PelunTh ypaBHEHHE X +3x+4x " +3x—-5=10 '

Pemenue. Bo3Benenue MaHHOrO ypaBHEHHMsS B KBaJpaT MPUBEIO Obl K YpaBHEHHUIO
YETBEPTOM  CTENEHW, 4TO  HepauuoHanbHO. [losToMy  3amumiemM  ypaBHEHHME B

2 z _
puge X 3x—5+4Jx"+3x-5=5 BBEJIEM «HOBYIO» [IEPEMEHHYIO:

y= x? +3x-5 y=0
=1
y1+4y—5=ﬂ — [y
[Tonyuum y:_ﬁ.

f 2 _ f 2 _
BepHeMcsi K  «CTapbIM» IEPEeMEHHbBIM ¥ X +3x—-5 =1, vx" +3x-5=-5

BTOpOG U3 TOJYUYCHHBIX ypaBHeHI/II‘/JI peH_IeHI/Iﬁ HC HMCCT, a PpCIUCHUA IICPBOIO CCTb
—-3+33
r=-———-.
qucia 2

-3-.33 ~3+-33
N=——— X3 =——

OTBerT: 2 : 2 .

WHorna npu penieHuu UppaluoHalIbHOTO YpaBHEHUS BO3HUKAET HEOOXOIMMOCTh  BBECTHU
HEC OI[Hy, a HECKOJIBKO <«HOBBIX» HCpCMCHHBIX. TaKaSI CI/ITyaHI/ISI BO3HUKACT, HaHpI/IMep, HpI/I
pELIEHUH YPAaBHEHUM, COAEPKALUX PAAUKAIIBI Pa3HBIX CTEIICHEN.

[Tpumep 8.
3 —
Pewmuts ypaBHeHHE ”&_ 2 +'\hl —x =1

_ _ 3
Pemrenne. ITycts ¥ = x-220,v=31-x Torma #+¥=1_ ¢ Apyroi

2
cropons! ¥ +v =x—2+11-x= 9 Honyuaem cncremy
utv=1 u=1-v u=1-v
o <
u v =9 (1—v)1+v3:9 Vv —2v-8=0
Pemmm nocnenxee ypaBHEHHE CUCTEMBI:
Vivi-2v-8=0 < (¥-8)+vv-2)=0c

v=2
(v—21v1+2v+4+v)=ﬂ < |, & v=2
¥ +3w+4=0

Monyaum, uro¥=2, a rorma8=1-¥v=-1<0_ 116  ycnosmo ¥=0

CJIEI0BATEIILHO UCXOHOE YPABHEHUE PELICHUN HE UMEET.
OTBeT: HET pelIeHUN.
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[Ipn pemieHUM HEKOTOPHIX HWPPAIMOHATBHBIX YPaBHCHHA HaXOXJACHHWE O0JacTh
JOIYCTUMBIX 3HAUEHUN BXOIAIIMX B ypaBHEHHE HEU3BECTHBIX MOXKET CYIIECTBEHHO OOJIErdyuTh
pelieHre ypaBHEHHUS.

[Ipn pemennn HppalMOHAIBHBIX YpaBHEHUN OBIBa€T TMOJIE3HO BOCIOJIb30BATHCA
MOHOTOHHOCTBIO (DYHKITHH.

[Tpumep 10.

x+6)=6-3x+6

Pemenne. OMH KOPEHb JaHHOTO ypaBHeHUs ¥ = 2 jerxo naittu nogoopom. ITokaxem,

JUx+6)+ix+6=6

Pemuth ypaBHeHME

YTO APYTUX KOpHEH HeT. 3anuileM ypaBHEHHE B BUJIE

ITo CBOWCTBY CTETIEHHBIX byHKIMHA
— J2x+6) 3
byHKIIIN ¥ l(x) x+6 ur? (I) x+6 ABIISAIOTCA BO3PaCTAOIIUMU Ha
—f; o0
MIPOMEKYTKE [ ), rae OHHU obe OTIpe/ieNICHBI. [Toatomy ux

y(x)= J2(x+6)+§fx+6
cymma Ha 3TOM NPOMEXYTKE TaKXe€ BO3pACTaeT, CJel0BATENbHO,
OHa IPUHUMAET KaXJ0€ CBOE 3HaueHHUe (B TOM uucie u 6) ToiabKo ojauH pa3. [loatomy npyrux
KOpHEH HeT.

Otger: X =2

Onpenenenne: [log MppanMoHAIbHBIM HEPABEHCTBOM MOHMMAETCS HEPABEHCTBO, B
KOTOPOM HeHM3BeCTHbIe BeJMYHMHbI (MJIH HEKOTOpble (PYHKIHMHU BeJUYUH) HAXOAATCH IO
3HAKOM paJuKaJja.

OCHOBHBIM METOJIOM PEIICHHS] UPPALMOHATLHBIX HEPABEHCTB SABIISETCS METOJ CBEICHHUS
HCXOJIHOTO HEPABEHCTBA K PAaBHOCHJILHOM CUCTEME HEPABEHCTB MJIM COBOKYITHOCTH TAKUX CUCTEM,
HE COJIEpIKAIINUX UPPAIIHIOHATHHBIX BBIPAKEHUH.

CxeMmbl penieHus:

1y 0 <3z o 020

f(x) < g(x),n € N.
f{x) >0,
2) {/f(x) <g(x) =g >0,
fx) <(g(x))*,neN.

g(x) 20,

3 W/T() > g(x) & f(x) > (g(x)™;
g(x) <0,
| [f(x)=0.

IIpumep 1. Pemuts HepaBeHCTBO
AR T 3 <1.

Pemrenne.
066 qacTHu HepaBeHCTBa HeOTpI/IIIaTeJ'II)HBI, MO>XXHO BO3BOJAUTE B KBaHpaT, 3Ha‘-II/IT,

x=5z0 P

<
x-5<1, x<6; SEx el
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Orser: [5:6).
IIpumep 2. Pemuth HEpaBEeHCTBO

VI8 >,

Pemrenne.
JlonmycTuMble 3HaYeHUs HEPABEHCTBA!

JleBas JacTh HEOTpULATECIbHA, IIpaBasd — OTpULATCIIbHA, T.€. HEPABCHCTBO BBLIIIOJIHACTCSA
IIpU BCCX NOIIYCTUMBIX X.

OtBerT: [-8i+el.

IIpumep 3. Pemnth HepaBeHCTBO
A 8x =20 o

Pemrenne.
JlonycTuMble 3HaUEHUs HEPABEHCTBA!

Bx-20209x2 20, 22%

[IpaBast yacTb HepaBEHCTBA MOXET OBITb OTPHULATEIBHOM, HO C YYETOM JONYCTUMBIX
3Ha4YeHU#, 00e 4acTH HeoTpHULaTeIbHbl. Bo3BOIMM B KBajpar:

2

23, 2_: 23:
x2 9 Xz 9 x> o
9x—-20< x° - x+9x-20< 0 <4, x5

El

2
[2—;4] W11
Ortser:
IIpumep 4. Permnth HepaBeHCTBO

Nrxtblox 45

Pemennue.

JlonmycTuMBbIe 3HaYEHUs1 HEPABEHCTBA:

x4612 % 22 -61.

[IpaBast yacTh HEpaBEHCTBA MOKET ObITh OTPUILIATEIHHOM.
Paccmorpum aBa ciryyast.

x+520, x2 -5, x2-5

£

l-l"x+61|2<'x+5'2; x+61<4 x2+10x+25; x4 +9x-36 >0,

x 2 -5

< -12.15 3 328

2. x+5 <0

B stoM cimywae neBas 4acTh HMCXOJHOIO HEPABEHCTBA HEOTpHUIIATENbHA, a MpaBas
otpuuarenbHa. Het pemenuii.

OTtBeT: \3,+m)

IIpumep S. Pemnte HepaBEeHCTBO
VI TSt

Pelnenmne.
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JlomycTruMble 3HaY€HUs HEPABEHCTBA:
x+7x0,x 277

IIpaBast yacTh HEpaBEHCTBA MOXKET ObITh OTPUIATEIBHOM.
Paccmorpum aBa cirygast.

x+1z210, xz -1 xz -1
1.
'--"x+?'2}'x+1'j; x+7 0 x +2x+] 2 +x-6<0,
xz2-1
1=
~3<x< 2 tex<2
2. X1<0 16 emas wacts MCXO/IHOTO HEPABEHCTBA HEOTPHIATENbHA, a IpaBas

OoTpuHarciibHa. CJICI[OB&TCJIBHO, Ta 4aCTb paCCMaTpuBaACMOro ydyacTtka, KOTopas BXOJAUT B o0J1acTh

JIOMYCTUMBIX 3HAUCHHI UCXOJIHOTO HEPABEHCTBA, SIBJISICTCS €TO PEIICHUEM.
21 xx-,

x+1<C0 x<-L _72 501

OObeMHUM OTBETHI B IIEPBOM M BO BTOPOM CIIydasix:

OrtBer: [-7:21

Pemiate uppanuoHa/JbHbIe HEPaBEHCTBA MOKHO, IPHAEPKMBAsICh, HalpuMep,
CJICAYIOIIEro aIropuTMa:

1.Haiiti 001acTh TOMYCTHMBIX 3HAUEHUH 3a/JaHHOTO HEPABEHCTBA.

2.PyKOBOACTBYSCh NPEUIOKECHUSIMU O PaBHOCHIBHOCTH HEPABEHCTB, PEIIMTH 33JaHHOE
HEPaBEHCTBO.

3.13 HaliieHHBIX pelieHuil 0ToOpaTh 3HaUe€HUE MEepeMEHHON, MpuHaaexKalee o0IacTH
OIIpeEIICHNUs 3aJaHHOIO HEPABEHCTBA.

Pemenue 3aganmii:
Nel. Pemits ypaBHEHHUS:

pVx-2=1

2)*\-’:{—1 = —3’

3 Ww-1=-3,
(L _:2

4) sz 3

Ne2. Pemmith ypaBHEHHS:
1) =72 —17x = —x

2

2) Vel+Tx—2=6—x

3) Val—x—6=+-2x

Ne3. Pemuts ypaBHEHHS:
1) Yxr+24+43x—2=4

2) x-’x—1+x-’x+2=x-’11—x.

Ne4. Pemnth ypaBHEHHUS:
4 Va3
e =2
1) V2 5
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2) Ve—2+23x—-2=3
f2—x llm_m

| + =
3) Axt3d 4l2-x 3

Ne5. Pemnts ypaBHEHHUS:
1) (x2—4x +3)Wox—2 —2x2 =0,

2) Yrx—14yx —24x—3 =0

No6. Pemnth HEpaBeHCTBA:
1) Y3i—x=x+3

2) Vx*-3x-18>4-x

Ne7. PemiuTe CUCTEMBL:
{2& +3/y=7

3Wx—y=5

1)

{‘{,-"x +y+yx—y=2

JE+Y— Jx—y=8

2) )
{ \,-x+}-‘—1=1
3) Jx—y+2=2y-2

IIpakTnyeckas padora Nel6
Tema 3.6: KonrponbHas pabdora no pasaeny 3 «Crenenu u kopHu. CTeneHHass QyHKIUI»
Heuasn: IIpoBepuTh ypoBeHb YCBOEHHS JAaHHOIO Marepuana 1o pasneny 3 «CreneHu u
kopHH. CTeneHHas QyHKIUSI»

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguIbHLIL OmMEem U3 UYemblpex
npeo1oIHCceHHbIX.

1. (1 6amn) Mexny KakuMH JBYMsI HATYPaJIbHBIMU YHCIIAMU HAXOAUTCS YUCIIO V19?

A)19u20;b)2u3;B)18ul9; )3 u4.

2. (1 6amn) OnpesenuTe KOPEHb ypaBHEHHs X°=125

A)3.;b)-3;B)-5;1)5.

3. (1 Gamn) Pacrionoxute B mopsiake Bo3pacranus uncia: 2; V5; V17

A) 2; /5, V17; ) 2; V17; ¥/5; 3 B) ¥/5; 2; V17 T) V17; 2; V/5;

4. (1 6amn) YMHOXKas 9uciIa ¢ OAMHAKOBBIM OCHOBAaHUEM, X CTETICHH. ..

A) ymHoxxaeM; b) nenum; B) cknanpiBaem; I') oTHuMaem.

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL OMmeem.
5,58.,2,9
25582,

5. (2 6anna) Haitnure 3HaueHue BHIpAKEHUS —as 1IPH a=7.

2
(Vi2+v8)
10+v96
7. (2 6amnma) PaccrosstHue oT HaOMIOAATelNs, HAXOMAIIETOCs Ha HEOOJBIIOW BhICOTE h

6. (2 6amra) Haiinmute 3HaUYeHNUE BHIpOKCHUS

KUJIOMETPOB HaJl 3eMJIEH, 10 HaOII01aeMOoil UM JIMHUU TOPU30HTA BRIUUCIISIETCA 10 Gopmyne [ =
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V2Rh, rne R=6400 kM — panuyc 3emnn. C Kakoil BHICOTHI TOPU3OHT BHJIEH Ha PacCTOSHUU 48
KuJoMeTpoB? OTBET BbIpa3UTE B KMJIOMETPaX.

8. (2 6ama) Pemure ypaBHeHue V—32 — x = 2.

Omanonvt omeemos:

Howmep 1 2 3 4 5 6 7 8
3aaHuA
OtBeT b r B B 49 2 0,18 -36

IIpakTnyeckas padora Nel7
Tema 4.2: Penienue nokasatenbHbIX YPABHEHUN U HEPABEHCTB
Heab: Hayuntbes pemars nokasareabHble ypaBHEHUS

Teopernyeckasi 4acTh:

Onpeoenenue YpaBHEeHUE, B KOTOPOM TIEpEeMEHHAasi COACPKUTCS B TOKa3aTelie CTEIeHH,
Ha3bIBACTCA ITOKA3aTCIIbHBIM.

[Ipumepsl oka3aTeabHbIX YPaBHEHUM:

1 2°=4;

5. 4% 42F 41=0,
6. 9% —43.2% 4677 =0,
BriGepuTe nokazarenbHble ypaBHEHHUS:
D2x? =x+3=0,
D3 =2 =0,
11
33

4257 -5"4+2=0,

3)

Cnoco0bI penennsi MOKa3aTeJbHBIX YPaBHEHHIA

Beiensior aBe rpynmsl cnoco00B: TpaguecKuil 1 aHATUTUYECKUE.
BcnomanM cyTh rpadgudeckoro crnoco0a pemnieHus: ypaBHEHH:

1. IMoctpouts rpaduku AByX (HYHKIMH (JIeBast ¥ IpaBasi YacTH YpaBHEHHS);
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2. Haiitu abcruccsl Touek nepeceueHus rpadukos;
3. 3anmcarb OTBET.
PaccmoTpum rpaduueckuii cnocod pemeHus Ha npumepe ypaBHeHus 2° = 4 Iloctpoum

rpaduku GyHKIUH y = 2%, y = 4 1 HalijieM a0CIIUCCy TOUYKHU MepecedeHus rpaduKoB: x = 2.
vé n?.-_;'f

¥

v=4

OtBeT: x =2
I'padmyeckuit cocod MOXHO TPUMEHHTH HE BCEraa, MOITOMY paccMOTpuM Ooliee
YHHUBEpCaIbHbIE OCHOBHBIE aHATUTUYECKHE CIIOCOOBI pelIeHHsI TOKA3aTebHBIX YPaBHEHH .
AHaTUTUYECKUE CITOCOOBI:
1. IlpupaBHUBaHUE MMOKA3ATENCH;
2. BreiHeceHue 00IIero MHOKHTEINS 32 CKOOKH;
3. BBeneHue HOBOM MEPEMEHHOM;
4. Wcnosnp30BaHUE OJTHOPOAHOCTH.
PaccmoTtpum kaxaplit cioco0 moapoOHee u pa3depeM Ha mpuMepe.
1. [IpupaBHUBaHNE TOKA3aTENEH.
Cytp MeToza:
1. Yeaunuts ciiaraemoe, coaepkaniee nepeMeHHYIo;
2. [IpuBecTH cTeneHu K OTHOMY OCHOBAHHUIO;
3. [IpupaBHATH NMOKa3aTENH;
4. PemuTh MOTy4eHHOE YpaBHEHHE,
5. 3amucaTh OTBET.
IIpumep:
2 -27=0
3 =27,
3:': — 33;
=73
Otser: x =3

2. BriHecenne 0011ero MHOXKHUTEIS 3a CKOOKHU
[Tpumeuanue: BEBIHOCUM 3a CKOOKH MHOXHUTEIb C MEHBIIIUM TTOKa3aTEJEeM.

[Tpumep:
33" =78
3(1-3)=-78
31— 27)=-78,
3 (- 26)= —73;
3 =3

=1

OtBet: x =1
3. BBeneHue HOBOM IEpeMEHHON
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Kak npaBumno, ypaBHeHUs, peliaeMpie 3TUM CIIOCOOOM, CBOJIATCS K KBaJIPATHBIM.
2 3 _

Tpumep: 4% -5 4" +4=10

[Tycth 4" = a Torna ypaBHEHUE MOXKHO 3aMUCaTh B BUJIE:

a®—Sa+4=10
D=25-16=9
@) = E =4
2
5-3

=——=1
Cnenaem oOpaTHYIO 3aMEHY:
4 =4um4 =1,

x=1 nwmx=0
Omer: x=1numx=0

4. Vicnonb30BaHUE OJTHOPOTHOCTH
LI g 00
Onpeoenenue Tloka3aTenbHble YpaBHEHHS BUA = Ha3bIBAIOTCS OJTHOPOIHBIMU.

CYTB meTtoja: Tak Kak mokaszaTelbHas (1)YHKI_[I/I$[ HC MOXXCT IIPUHUMATb 3HAYCHUC, PaBHOC

HYJIIO, U 00e yacTu YpaBHCHUA MOXKHO ACJIIMTbL HA OAHO U TO K€ HC PABHOC HYJIIO YHUCJIO, pa3aciinuM

fx)
00e yacTu ypaBHEHUS, HAIpUMED, Ha &

[Ipumep: 2* = 3*

Pasnennm 06e yacTu ypaBHEHHUS Ha 3=
2t 30

33

y-

=10
OtBeT: x =0

Pemenue 3aqanmii:
Nel. Pemmts ypaBHEHHS:
12" =16,

205° = 0125 75 = vk
. -
34°F = —. )2 = 4,
16 s
1y 93 = - .|-
1) =| =36 Sl
WO s .
5y10° = Y100, 1067 =216%
1000 1139 . 5= L

=

6103 = ——;
-

Ne2.Pemute ypaBHeHuUeE:

13 273X
a)(E) :25; 7+ 3T = 255 432
5 45 +25—20=0, 3 —2= —2x+3
p 5 =752 =90,

Ne3.Pemute ypaBHeHue:
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2 (0,172 =10, 33+ 3% = 5254 —17. 2%

x—2 ’
(5) "= 2x+1
3 .

6)9"‘—?-3"—18={l
L ¥ —3-472=52,
No4. Pemiuth ypaBHEHUE:
p(02)7 =25 4 _12.2v 4320
x—y=4,

5% =125,

1)

Ne5. Pemnts cucremy ypaBHEHUN
No6.Pemnth ypaBHEHUE

7 +5-7" =588
2) 3" +4.3* =279

IIpakTnyeckas padora Nel8
Tema 4.2: Perienue nokasaTeabHbIX YpaBHEHUN 1 HEPABEHCTB
Hean: HayuuTscs pemars noka3areabHble HEPABEHCTBA

Teopernyeckas 4acThb:
IIpocreliniee mokazarejbHOE HEPABEHCTBO UMEET BUJI:
flx)  gfx)
f A ,Tae V - OOUH U3 3HaKOB: <,>,<, HIIK =,
Uro0bl pemmTh NOKa3aTelbHOe HEPABEHCTBO, HAM HYKHO OT CpPaBHEHHUS CTEIEHEH
MEPENUTH K CPABHEHUIO MOKa3aTeNen.
Fiz)

Kak MBI TOMHHM, TOKasaTenbHas —(yHkmms 7 °

=]

BO3pacTacT IpU BCEX

I[GI‘/’ICTBI/ITGJ‘IBHBIX 3HAUYCHUAX = , €CIIN - 910 3HA4YUT, 4TO 60J‘II>I_HeMy SHAYCHUIO apryMcHTa
COOTBETCTBYET OoJblliee 3HaUYeHNe PyHKINUU. To ecTh U3 HEpaBEHCTBA
=) 9(r)
i -~ :

) =g(x)
cleayeT HEpaBeHCTBO f \F)=g1E )

AHaNOrMyHO, Tak Kak Moka3aTenbHas (yHKUHs yObIBaeT, eciu U<a<l , U OoipuiemMy

3HAUEHUIO apTyMEHTa COOTBETCTBYET MEHbIIIee 3HaUCHUE (PYHKIINH, U3 HEPaBEHCTBA
f= g (= X o

a ]:} ) CJIelyeT HEPaBEHCTBO Flz)<g(x)

To ecTh mpH pemIeHHMH NPOCTEHIINX MNMOKA3aTeJbHBIX HEPABEHCTB IMpexae 4eM
CPaBHUBATDH BBIPAKCHUSA, CTOALIIUE B IOKa3aTeJi€ CTENNCHU, HYKHO CPaABHUTD C elll/lHI/lllei/i
OCHOBAaHHE CTEIEeHEeH.

Emgé pa3, 310 Ba:kHo:

€CJI OCHOBAHME CTeNeHH! 00JIbIIe eIUHUIBI, TO IIPU MIEPEXO0/IE K BHIPAXKEHUSAM, CTOSIIIUM
B [IOKa3aTee, 3HAK HePaBeHCTBA COXPaHseTCs

€CJIM OCHOBAHHME CTeleHU 00Jiblle HYJISA, HO MeHbIe eJUHHIbI, TO [P MEPEXOe K
BBIPpAXKCHUAM, CTOAIIMM B ITOKA3aTCJIC, 3HAK HEPABCHCTBA MECHACTCH HaA IIpOTI/[BOI[OJIO)KHbIﬁ.

Bce moxkazarenbHBIE HEpaBEHCTBA JIFOOOTO YPOBHS CIOKHOCTH, B KOHEUHOM HTOTE,
CBOIATCA K pCHICHUTO HpOCTeI\/’IIHI/IX IMMOKa3aTCJIbHBIX HCPABCHCTB.

PaccMoTpuM HECKOIBKO MPUMEPOB.

1. Pemrim HEpaBEHCTBO:

78



& G

(0.3)77% <(0.3)""

Tak kak OCHOBaHHE CTEIICHEH [],.E-:::l’ Ipu 1epexXoac K BbIPAXKCHUAM, CTOAIIUM B

IMMOKa3aTeiiC, 3HaK HCPABCHCTBA MCHACTCA Ha HpOTPIBOHOJIO)KHLIﬁI
T ]
~

-2 7 x-1

[lepeneceM Bce BJIEBO, M PMBEIEM K OOILEMY 3HAMEHATEIIO:
T i

_ =l

-2 x-1

x(x-1)-6({x-2)

: ()

(1) (-2)

Q9
r =Ta+12
R )
(z-1) (x-2)
KopHun uncnurens:
r =34 x_ =41

1 2
(=3 (-4
# =)
[a-1){x-2)

PerinM HepaBeHCTBO METOIOM HHTEPBAJIOB: HAHECEM KOPHH YHUCIIUTEIS U 3HAMEHATeNs Ha
YHCIIOBYIO OCh M PACCTaBUM 3HAKHU:

<l Yeox=3 1>d
b

b

Otser:
2. Pemum HepaBeHCTBO:
T . _r
20 <bxh -0
Ilepenecem Bce crnaraemsle BJIEBO M Pa3jOoKMM OCHOBAHMS CTEIIEHEW Ha IIPOCTHIE
MHOKUTEHN:
LR
noo-bxh 40 <=0
Ecnu 651 5T0 ObUTO ypaBHEHUE, MbI periagn Obl €ro ¢ MOMOIIBIO 3aMEHBI EPEMEHHOM.
[TocTtynum Takxe.

BooOrie, moka3aTenbHbIe HEPABEHCTBA JIESATCS HA T€ K€ THUIIBL, YTO U MMOKA3aTeNbHBIC
YpaBHEHUS, U PEIIAIOTCS TEMU K€ CIIOCOOaMH.

Buumanmne! Eciin MBI pemiaeM HepaBeHCTBO € NMOMOIIbI) 3aMeHbI NePEeMEHHBIX, TO
HY’KHO pemaThb OTHOCHTEJbHO 3aMeHbl [0 NOJYYeHHsl MPOCTeillero HepaBeHCTBA.
[TosicHum Ha 3TOM TIpHUMeEpeE.

£
BBejieM 3aMeHY: t=5 gt
ITosy4rM CHCTEMY HEPABEHCTB:
FE—[H+5 =)
£ =)
Orcropa:
1<t <D

L=
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To ecTb 1<t <o

3anumeM ,I[BOﬁHOC HEPAaBCHCTBO B BUAC CUCTEMBEI:

{ =1
[ =h

Bort Teneps Mbl MOXKEM BEPHYTHCS K HCXOMHON NIEPEMEHHOM:

Orcrona: r=l rl
OTBeT: I i |

Pemrenue 3axanmii:
Nel. Pemnte HepaBeHCTBO:

3 Xxt+6 1

3 _

6)(()2 g 2,
23X —4

) (17) = t

Ne3. Pemnte HEpaBeHCTBO:

a) 5% =125

6) 0,01 <10%* <10000
(E)ax—s <(§)x73

B 3 9

n 1 <6 <216

No4 .BEITIOIIHATE 3aIaHAS

A) CpaBHuTe uucia m  n, €CIu:

1) (9.8)">(9.8]"; ) (0.6)"<(0.,6)"
b) CpaBuute uncna a u b, eciu:

1) (7.61">(7.6)"; ) (0,3]'<(0,3]".

¥2 +2%—15

73 s <1

r) ;
I[)5-4"4—2-25" < ?-10".

¥ —Ox+14

05 =3 =1

r) ;

)

2- 4% 4 25%03 = 7. 10%

Ne5. Haiinute MHOXKECTBO PELICHHUI HEPABEHCTBA

i 15 { 13x—5
| Y
E‘ - E‘

i’ E_, 1 E_,
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No6. Pemnite HEpaBeHCTBO:
x—2x—24

1) 02 *% <£0,0016; 2) 27" -5-2"+2=20,
£+x—15

3) 03 7 20,027; 4) 5 '-2-5"-7520

IIpakTnyeckas padora Nel9
Tema 4.3: Cuctembl IOKa3aTENIbHBIX YPaBHEHUN
Heas: Hayuntbes pemarb CUCTEMBI TOKa3aTEIbHBIX YPAaBHEHUN

Teopernyeckas 4acThb:

M3BecTHble BaM CHOCOOBI peLICHHUs aiareOpandyeckux ypaBHEHHUH (I10JICTaHOBKA,
CJI0OKEHME, BBE/ICHUE HOBBIX NIEPEMEHHBIX) IPUMEHSIOTCS U K PELICHUIO0 CUCTEM, COAEpIKAIUX
noka3zarenabHylo QyHKUUIO. /laBaiiTe pacCMOTpUM pelleHUe CUCTEM IOKa3aTelbHbIX YpaBHEHUH
Ha IpuMepax.

3aganue 1. Pemnre cucreMy ypaBHEHM.

{2X-3P=24,
2Y - 3% = h4,
Penienmune.
24 =23.3
54=2-.33
2% .37 = 24, 2%¥.3¥ =23.3, x+y=4, x=4-y, x=4-y,
{2?-3”=54,‘:’{zy-3f=2«33,'E'{x—y=2,ﬁ{x—y=2.=' 4-y-y=2,"
2¥.2¥.3Y.3¥=2%.2.3.33 2¥:2Y.3Y:3¥=2%:2-3:3°%
2.1'+}l' '31'{’_}«' _ 24 . 34 2x—y . gy—_i' _ 22 . 3—2
6.1’+}"=64 E"'_y_ 32
B™-0
x—y=2
2¥.3Y =24, _ [27-3V =233, x+ty=4, _ [x=4-y, _ [x=4-y o
2Y.3% = 54, 2?-3X=2-33.=' x—y=2 x—y=2 4—y—-y=2

x=4-y, x =73
= =
y=1, y=1

Ortser: PCHICHUCM HCXOJHOM CHCTEMBI ypaBHCHI/Iﬁ ABJICTCA  YyHOPAAOUCHHAs I1apa
qUCCII {:3* 1]

3ananue 2. Pemre cucremy ypaBHEHUH.

6 -6 -5
2 3 - 36’
xy—x+y=118.

Pewenue.

KA 2y*7Y 65 e v —
G -G 'E*@{x y=2 8@{*"’ y =2,
xy—x+y =118, xy —x+y =113,
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(f)x_y =t,t>0

_1_65
t 36
1 65
t 36—0| 36t
36t 65-36
t-36t — -2 — £
r 36

- -

xy—x+y =118,

x=2+y,
24+ y)y =120,

Y1ty =2 ly, =12, Ty, = —12.
Yi+y2 = —120
yl = 1[}, yz = _12
He 3abynmem 3amucaTh OTBET: pEIIEHWEM HAIIeW WCXOJHOM CHUCTEMBI SBISIOTCS
YIOPSIOYEHHBIE TTAPbI YHCEI (12;10),(-10; -1 Zj.
3aganue 3. Pemnre cucreMy ypaBHEHH.
{32"’— 2Y =725,
¥
3% — 22 = 25,
Pewienue.
3 —2r =725, _ (3 - 22)(33' +22) =725, _ |25 (31 +22) =725,
y
3* -2z =25, 3% 22_25 3 — 22—25
¥ y y
35 +22=29, |3*+22+(3x—22) =294+25 (23" =54 (3*=27,
— ¥ y y — ¥ — ¥ —
3x—22=25 (3*+22-(3vx—22)=29-25 (2-22=4  (22=2
3* = 33. x =3, ¥ =3
=1y =y =0T
2z = 21, >=1 {}’=2'
3anuiieM OTBET: PEIIEHHWEM HCXOMHOM CHUCTEMbl YPaBHEHHH SIBISIETCS YIOPSIOYCHHAS
napa guceln @3; 2].

Pemienue 3axanmii:
ITepssiii gapuanm

|3x+1.—6
Yo =1
4710 — 16,
5) {3_
x—10v=4
(277 =4,
. .
}11—4}'=5.
(1077 =100
n |17
55150 125

Bmopoii eapuanm

36t% — 65t — 36 = 0 (_)r‘" =9
()

D = (—65)*—4-36-(—36) = 9409 NV g3y 2
i 65419409 2 ‘(E)
12_‘) 236 x—y=2
t ==

=0 ! ‘
tz=_a

65

& (x-y=2 x-y=2 _ (x=2+y,

3 g{xy—ery:llS,‘:.[xy:lZU, ﬁ{xy=120.@

y2 +2y—120 =0, v, = 10, y, = 10,
y2+2y—120=0

{x=2+y, ﬁ{x1=2+10.={x1=12,

Tpemuii gapuanm Yemeepmotii 6aPUAHM

]3\+1—9 ‘..\+'|.—6 ‘3\+1.—?
Y Nog =1 10 533 Y Nos =1
—1 — —1 - 9] ) —1 -
5) [1357 169, 5) [11 =121, 5) [127% =144,
l4x—35y=14 l4x—5y=1 l4x—2y=14
[10*" =1000, [47 =64, 557 =125,
B B)
|x-3v =10, lx—9y=7. |x-3y=7
]3&" =81 [3% =27, 537 =125
T B T
) |105# =1000. ) 535 125 ) |3 =1
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(2" =64,

2" =1024, _ 277 =512 277 =128
:} 1\||—1 +1 L ﬂ} lf.l.\l:.._h-_l_i ,H) Ir.l\i— r—l_i ﬂ) Ir.l\i_-_n-_l_i
1' 2) 32 1 ’w‘ 16 hz; 16 Lz; 16
[0.7%.0.7" =0.7. £.0,9" =09, (0.6 .06" =0.6 [0.5% .05 =05
) 1"“ 27 =32, ) l 27 =32, ) le *.27 =32 ) ‘125“ 27 =32
Is‘ 2" =1, 4727 =1, 472" =1 1287 .27 =1,
el V=3 1Y s (LY 8" =2 (1) 2437 =3
3; \3) \2) L3/
]3'+31 =30, ]"r +27 =3, 27 +27 =12 [3"+3" =10,
3) 39,
13' 30 = l”r —2 =1, 2727 =4 |3 -3" =s.
Omeembi.:
Ilepgstii sapuanm  Bmopoii sapuanm Tpemuii sapuanm  Temeepmustil
sapuanm
a) (0,75:3,75) a) (1,125:5.625) a) (1,2:3.6) a) (0.875:4.375)
6) (1.5:0.05) 6) (1.2:0 ) 6) (1.2:0.16) 6) (1.2:0.4)
B) (2.6:-0.6) B) (4.75,-1.?5) B) (3.4:-0.4) B) (4:-1)
r) (0:-2) r) (1,9:-0.2) r) (1.35:-0.3) r) (1.25:-0.5)
1) (16:6) x) (9:3) x) (6:15) 1) (4:11)
e) (1.5:-2) e) (0.75:-2.75) e) (0.75:-1.25) ¢) (0.75:-0.5)
x) y=0.5:v=-0.6: %) (-0.4:0.2) ) u=-0.4:t=