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Bonpochkl yuntenem matemMaTuKku
ANTancKoro Kpasi K BebuHapy

1. B yem npenmyuwectea YMK I'.K.MypasuHa, O.B.MypasuHon

B 10-11 knaccax nepepq apyrumm YMK B nanoxeHum
TeopeTnyecKkoro Mmatepmana v nogbope 3agaHuin ons
Pa3nNUYHbLIX YPOBHEN NOATOTOBKN yYaLLMXCA?

2. Kak aBTOpbl y4ebHMKOB anrebpbl 1 Hayar
MaTeMaTUyeCKoOro aHasimsa oLeHMBarT OOCTYNHOCTb
N3nNoXeHuda matepunana B yyebHukax 10-11 knaccos?

3. Kakne BO3MOXHOCTU €CTb Y y4nTEns, YTOObI BbICTPOUTL
nHavBuayansHble obpasoBaTesibHbIE TPAEKTOPUM Mo
y4yebHuKkam anredpbl 1 Ha4Yana mateMmaTU4ecKoro
aHanunsa?

4. Kak BbIiCTpanBaeTcs pa3suBatowiasi nnHus odyderHusa B YMK
[.K.MypaBuHa, O.B.MypaBuHO B cTapLunx Knaccax?
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[MoHATHEe NnpodunbLHOro ooyyeHuns

* MpodmnbHOE O0OYy4YEeHUe — cncrtema opraHm3aymm
cpeaHero obpasoBaHust, MNP KOTOPOM B CTAPLLKNX
Krnaccax oby4yeHue npoxoauT no pasHbiM
nporpammam unm npodounam c npeobnagaHnem
TeX NN UHbIX NPegMETOB.

e C 2003 r. B HeCKONbKMX pernoHax PP npoxoaunn
9KCNEePUMEHT NO BBEAEHMIO NPOPUNBLHOIo
00y4eHus.

* [1o 2010 roga no ®enepanbHON LLENEBOU
nporpamMmme pa3Butua obpasoBaHus nNnaHMpoBarncs
NOBCEMECTHbIN nepexoa Ha npodunbHoe
obpa3oBaHMe B cCTapLuen WKore no scen Poccun.
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Llenn npodunbHOro ooyyeHus

* [lpodunbHoe o0by4yeHne HanpasneHo Ha peanusaunio MTNYHOCTHO-
OPUEHTUPOBaAHHOro y4yedHoro npouecca. [1pn aTom
CYLLECTBEHHO PaCLLUNPAKTCA BO3MOXHOCTW BblCTpanBaHus
YYEHNKOM MHAUBUAYaNbLHON obpa3oBaTesibHOU TPAeKTOPUM.

« [lepexopn k npodurbHOMY 00y4YeHMIO NpecrneanyeT cneaywLwne
OCHOBHbIE LIeJIu:

« O0becneunTtb yrnybrneHHoe n3yydeHne oTaenbHbIX NpeaMeToB
nporpamMmmsl NONHOro obuiero obpasoBaHUsS.

« Cospgartb ycrnosua ansa cyuwectseHHou anddpepeHumnaymm
coaepXaHusi o00y4yeHUs cTapLUeKnacCHUKOB C LUMPOKUMU N TMBKMMU
BO3MOXXHOCTAMU NOCTPOEHMNSA LLUKONbHUKaMN MHOUBUAYANbHbIX
obpasoBaTenbHbIX NPorpamMm.

« CnocobcTBoBaThL YCTAHOBIIEHMIO PaBHOIO AOCTYNa K MNOSIHOLEHHOMY
obpa3oBaHMo pa3HbIM KaTeropmsam oby4aoWmxcsl B COOTBETCTBUN C
NX CNOCOBHOCTAMU, MHOANBUAYANbHBIMU CKITOHHOCTSIMUA U
noTpebHoCcTSAMMN.

* Paclwmputb BO3MOXHOCTM coumannaauum y4daiumxcs, obecnevnTb
NPEEMCTBEHHOCTb MeXay obLwmnm 1 NpodeccruoHanbHbIM
obpasoBaHnem, bonee adPEKTUBHO NOArOTOBUTL BbIMYCKHUKOB
LLIKOSbl K OCBOEHWUIO NMporpamMm BbICLLErO NPOodeCcCnoHanbHOro
obpasoBaHus.
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yU4EBOHMUK vscea

YMK no anredbpe n Hayanam mareMmaTu4eckoro
aHanusa gna 10-11 knaccos

Pabouune nporpamMmmbl YuyebHukn
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Maremartuka: anrebpa n Hauana MaTeMaTUYECKOro aHanus3a, reometpusa. Anrebpa un

Havyana MaTeMaTuyeckoro aHanusa. bazoebi yposenb. 10 knacc. YuebHuk
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WATEMATIACL: ATTERPA i HATA
MATEMATVHECKINTD AHAINGA, TEDMETPVR

1K Mypamen. 0. 8. Wrpanesa ]
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AHATTA3A

®

Kuura gocrynna s dopme:

MevarHan  PrexTpoHHaa

8 ECTh B HAMNFYWSM

ot Onucaxve

m MATEMATIACN: NTERPA B HeWW
VATEMATIECKIN D AHANICIA, TEDMETFMR
ANTEGPA U HAYANA
Conepmanme Mpenmer MATEMATHHYECKOrO
Bucnesme AHATTM3A
[naea 1. Oyricipan i rpadiiki HMapatenscreo ®

—

o
=

WERTHESNE

Copepmanne
Beepenne
Inasa 1. Cyricigamn n rpadism

Cocrae YMEK
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149
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AsTop

Cepun
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Mypasun [ K., Mypasusa OB,
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Py neTRoniod yayana MaTeMaTUYecKoro aHanusa. basosbiit yposenb. 10 knacc. YuebHuk

o ecseHanwam  Kymems e pdf

Hasaiite emecte caenaem yuebHyo npogykLm

Nurmn YMK CK. Mypaemsa, K.C. Mypaguna, O.B. Mypasunon. An|

Hayana MareMarTiueckoro adanwza (10-17) (Baz)

10 knace
Aanrebpa

APOdA
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BecnnaTtHbIn gocTtyn K S nodobim 9PY
Ha nnat¢gopme LECTA

N LECTA MOWMNOPTOEND Cepreit Kyrysos [ Beixop

MOW KHIATIA O@OPMHTE 3AABKY BblAATE YHEBHMKIA

LECTA - Mo noprgens - Mou KHnrn

@ AKTMBNpOBATE KOJ: ‘ Shaoks \ |

1. 3apeructpuposaTbca Ha canTe https://lecta.ru

2. lMoaTrBepaAnTb PErncTpaLmIo 1 BbIMOAHUTbL BXO/, MCMOb3yA CBOM NOTUH
M Napofib

3. AktmBmpoBsaTb Kog Sbooks

BbibpaTb yuebHUKM, HarKaB KHOMKY «BbIOPATb» U «NOATBEPAUTL

5. BbibpaHHble yuebHUKM gocTynHbl B Bawem noptdene. 1na Hayana paborsbl
C yuebHMKOM HaXXmute Ha 0610xKKy JDY

MaraznH LECTA
o LECTA i EAMHAR LUPHE ANA BCEX 3NEKTPOHHEX yYebHNKoB

Il
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Tenepb Bbl MOXeTe cKayaTb NPUNONKEHUE, BOUTU MO CBOMM NOTUHOM U NapoNem,
CKavaTb BblbpaHHble y4ebHUKM 1 paboTaTb ¢ HUMK 6€3 NOAKAYEHUA K UHTEPHETY
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KoHuenuusa noctpoeHnsa YMK
no MmatemaTtuke gns 1-11 knaccos

desus "Jleeko yyumb, UHMEPECHO y4umbcs!"

[naBHbIe Lenu obyyeHus
PasBuTME FWYHOCTM  LUIKONMbHUKA  cpeacTBamu
& | MaTeMaTMKK, NOAroTOoBKAa €ro K MPOAOIKEHUIO
0k obyyeHMss M K camopeanusauMm B COBPEMEHHOM
%5/ | obLiecTBe.

OCHOBHbIE NPUHLUUIMNbI O0Yy4YeHuUs
MpuHUKMNbI pa3BuBaloLero ooy4yeHus
NMpuHUMN NpeeMCTBEHHOCTU

NMpuHuun onepexarwwero popMmupoBaHuns
OPMEHTUPOBOYHOMN OCHOBbI AEATENIbHOCTHU
NMpuHuMn pasgeneHusa TpyaHocTen
NMpuHUMN YKpYyNHeHNAa ouaakTuyeckux
eanHuy
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OCOBEHHOCTU NOCTPOEHUSA YYEBHUKOB
ANrEBPbI U HAYAIIA MATEMATUYECKOIO AHATIU3A

— opraHmsauusa 6a3oBoro u yrnyo6yieHHoOro nay4yeHus
anredpbl N HaYan MmaTemMaTu4ecKkoro aHanu3a;

— peanusauusa chegepanbHOro rocyaapcTBeHHOro
obOpasoBaTesnibHOro ctaHgapTa No MaTemMaTuke Ha
CTyneHun cpeaHero (MNOJIHOro) oobwero oopasoBaHus;
— NOoAroToBKa BbIMYCKHUKOB K UTOFOBOM
aTTecTauum.

ANTEGPA W1 HAYATIA
MATEMATWHECKOTO
AHAITH3A

_ B 10 knacce 3aBepLuaeTcs NINHUSA

J===Il| snemeHTapHON mMaTemMaTuKu. ||

B 11 knacce u3y4arTcs i

3MeMeHTbl MaTeMaTM4ecKoro
aHanusa.

| MATEMATVECKOTO
= AHATUA

nnnnn
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CooepxaHne y4eOHUKOB

Cogep:xanHe MaTepHaa vue0OHHKA B 10 Kiacce

I'1aBa 1.
I'1aBa 2.

PDPYVHKIHH H rpaHKH
CTeneHH H KOPpHH

®
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YUYEOHMUK vocoa e

AITEBPA 1N HAHANA
MATEMATWHECKOrQ
AHATM3A
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I'nrapa 3. IlokaszaTeabHAad HJIOrapadMuvYecKas (yYHKIHH

I'1aBa 4.
I'.1aBa 5.
I'.1aBa 6.

TpHroHOMeTpHYeCKHe QYVHKIHHA
BepoaTHOCTE H KOMOHHATOPHKA
IToeTOpEeHHE

Coaep:kanHe MATepHAJIA VUeOHHKA B 11 KiIacce

I'1aga 1.
I'1aga 2.
I'1aea 3.
I'1aBa 4.
I'1aBa 3.
I'1aBa 6.
I'maega 7.

HenpepbIlBHOCTL H Npeaeabl QYHKIHHA
IIponseoanas GVHKOIHHA

Texaaka 1 depeHNAPOBAHASA
HuaTerpaa H nepBooopasnas
¥YpaBHeHHnd, HEPABEHCTBA H HX CHCTEMEI
BepoSTHOCTEL H CTATHCTHKA
KoMmiekcHBIE YHCIA

MATEMATU4ECKOr 0
AHATTU3A

@

knace

ATTEGPA 1 HAYATIA
MATEMAT/|YECKOTD
AHATIA3A
®

ATITESPA 1 HAYATIA 1 1
MATEMATVHECKOr0
AHATVI3A
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MATEMATUHECKOTO st
AHATM3A

CoaepxaHune y4eOHUKOB
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(@ Oco6eHHOCTH comepxaHus yrny6neHHOro Kypca ® Pl X%

JomoaHATEeIbHBIA MaTepHaa B 10 Ki1acce
— I'padrueckoe pemieHne HEPABEHCTB ¢ JBYMA IEPEMEHHBIMH (I1.4). Pt
— PemmeHHe CTENEHHABIX, IOKA3aTENBHBIX, TOTapHQMHIECKHX, TPHTOHOMETPHUECKHX | Mpre
ypaBHEHHH H HepaBeHCTE C NapaMeTpoM, YPaBHEHHH ¢ MoayneM (1.5-26). =
— Pacimpense u cy:xernue OJI3 pH pelleHHH YpaBHEHWH H HEPABEHCTB.

3HaKH paBHOCHIBHOCTH H clemoBaHuA (1m.30).

JomoaHATEeIbHBIA MaTepHaa B 11 Ki1acce ——

— OyHKImA /IupHXIe B QyHKIHT PHMaHa. OOHOCTOPOHHAA HEMPEPBIBHOCTD (I.1). | lmhimkeon
— KBaHTops! 00IMHOCTH H cylIecTBOBaHHA. OYHKIHA, OTpaHHYEHHAA CBEPXY;
QyHKIHA, oTpaHHYeHHaA CHHU3Y (11.2).

— OripefieneHHe HENPEPBIBHOCTH H TIpe/Iel (YHKIHH Ha A3BIKe € — & . 3alHch
MaTeMaTHYECKHX YTBEP;KIeHHH C KBAHTOpaMH OOIMHOCTH H CYIIecTBOBaHHA (11.3).
— Mertoa MatemMaTHYeCKOH HHAYKIHH. BelBeieHHE NPOH3BOIHOH CTeNeHH (11.7).

— OmpeeneHHe YHCIa e TpadHIecKHM CIIoco00M H depes Impeel MocaeI0BaTeIbHOCTH (11.9).
— uddepeHansHoe ypaBHeHHE TapMOHHI eCKHX Konedanui (1m.11).

— @®opmyna o0beMa Tella BpalieHHA (KoHyca, Iapa, IIIHHIpa).

O0BeM HpaMH/IBL 4epe3 COCTaBIeHHEe HHTErPaIbHBIX cyMM (11.12).

— Ilensle KOpHH MHOTO4TEHa ¢ IeabMH ko3 dummentamu. Teopema besy u cxema ['opHepa.
VpapHeHHA, HepaBeHCTBAa H HX CHCTEMBI. 3aJaHHA ¢ mapaMeTpaMmH (I 1apa ).

— KoMmruiekcHeie gHca. [ eoMeTpHIECKOE IPEACTAaBIeHHE KOMILIEKCHOTO YHCIIA.
TpHroHOMeTpHYecKad H IoKas3aTelbHad opMbl KoMILIeKcHOro dxcialI nasa 6).
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Teopemqecxuﬁ MaTepMan y4yeOHUKOB

Fnaea 1. ©@YHKUKKA W TPADIAKIA

ATEGPA Hmm ]0

MATEM.RTHW CKoro

ITepemerHYIO I HAZLIBAIOT (hyHKUMEH NepeMeHHOH x,
eclIF KayKJOMYy JOITYCTHMOMY 3HAUYEHHID X COOTBETCTBYEeT
eIHMHCTEEHHOS 3HAYEeHH e u.

IlepeMeHHYIO X HA3LIBAIOT APrYMeHTOM (PYHKIIHHA .

DPYHKUUUN U TPADUKHA

IIpaBuno, no KOTOPOMY AJHA KAMKIOIO JONYCTHMOTO 3HAYME-
HHUA X HAXOAAT COOTBETCTBYIONIEE eMy 3Ha4YeHHe QYHHIIUH,
ofiosHaAYAIT Kakoii-mubo 6vkeo#. Tax, Haopumep, uTobBl VKa-
3ATh, YTO 3HAYEHHMA Y NOJVHAKT M3 3HAYMEeHMH X no npasnay f,
OHIITYT:

Brol yie sHAKOMBI ¢ HOHATHeM (PYHKIUH U3 Kypca anredpbi. O-
HAKO H B PA3JHYHBIX pasfieax MAaTeMATHKHN, W B PA3HEIX ITKOJIb-
HBIX yueDHHUKAX onpejgeneHre (DyHKIWH faéTed no-pasgomy. Mt
6ymemM HCTOMBE30BEATE OJHO W3 CAMBIX IPOCTBEIX OTIPeAesIeHHi aTo-
ro BasKHeHIIero MareMaruiueckoro noHaTHA. C oTHM onpejieneHu-
eM, a TaK¥e ¢ HEKOTOPBIMH CBASAHHBIMH € MOHATHeM (PYHEIITHH
06(}3H&‘!EHH.‘HMH H MareMaTHYeCKHMMH TepMHMHAMM BhI IIO3HAKO-
MHTeCh B IepBOM NYHKTe ryiasbl. Bo BropoM ODyHKTE BBl BCTPETH-
TeCk ¢ HEKOTOPEIMH Vi3Ke 3HAKOMBIMH BaM (DYHEIHAMHE U rpadm-
KaMM, B TpeTbeM pe4Yb [HOHIET O BAXHBIX CBOHCTBAX (PYHEKIIMI,
TACTO MPUMEHAEMEIX NMPH PENIEHWH YPABHEHHII W HEpPABEHCTE,
a B YeTBepTroM — 00 OCHOBHLIX NPeoDpA30BAHUAX I'PpAhHKOB.

y = f(x).

MHOMECTEO JOTTYCTHMEIX 3HAYEHHH apryMeHTa Has3kIBAIOT
0DIACTBIO ONIpeeTeHN A (PYHRITHH
u obosHavaroT () wnn D(y).
MHO:XecTBO, KOTOPOE COCTARIAT BCE 3HAYEHAA (DYHKINH,
HAa3LIBAKOT 00JIACTHIO 3HAYSHHH hyHKRITMMH
w oGosHagawnT E(f) nom E(y).

0 1. NoHaTue pyHKuUN

B oxpymammmeM HAC MUPEe MHOTHE BEJIHUYHMHEI B3aHMOCBA3AHEI, Npumep 1. Haiitu obnacts onpegenenus QYyHKIHNE y = 4
HATpUMED, KOJHYEeCTBO DVKB Ha CTpaHHMIE aToro yuyebSHUKA 3a- *
BHCHT OT HOMEpa CTPaHHIEI, BpeMa pasmoposkn B CBY-meun U BLIMMCIUTE 3HAUEHMS (DYHKIUY DK X, PABHOM: 2, g 6.

3aBHCHT B OCHOBHOM OT MACCHI IIPOJYKTA, a4 [JI0MALL KBAApATA —
OT AJMHMHE] €70 CTOPOHEI. Bo Beex Tpex cayuaax KamgoMmMy doniyc-
mumMomy (BOBMOMHOMY) 3HAYEHHIO BTOPOH M3 BEJIUMYHH COOTBET-
eTBYeT OOHO sHaYeHHe NepsBoiil. [loEATHO, 4TO B IepBOM OpHMepe
3a HOMEep CTPAHUILLI YueDHHUKA MOMHO B3ATh J1000e HATYDPAJILHOE
qucao, He Godbinee 285, BO BTOpOM NpHMepe MAacca NpoayKTa or-
paHnYeHa pabouum 00BEMOM TeYH, a JIHHA CTOPOHBI KBaJPATA
M3 TPeThero MpHMepa, KOHeYHO, MOJOMKUTeNbLHA.

M&I TpUEETH 30eCh TPOCTHIE MPUMEPEI 3aBUCHMOCTEH MeX Iy
AeyvMsa ennunHami. OJHAKO Ha NPAKTHEE BCE HECKOJILKO CIIOM-

Pewe+xwune. HaaprymenT x hopMyna y = % HARJTAJIBIRAET

eIMHCTEEHHOE orpasnuerne: x = 0, nosromy obiaacTeio onpegese-
HUA AaHHOH DYHKIHH ABIAeTcA obbelHHeHHe NBYX YHCIOBBIX
npoMexRyTEOB (METepRamor): D(y) = (—co; 0) U (0; +o0).

SHaveHNe (QYHKIHHA, KOTOPOE COOTEETCTEYET, HATPHUMED,
x = 2, oboaHayvalor y(2):

Hee. Tak, HANpPHMep, BpeMA PAa3MOpPO3KH 3aBHCHT He TOJIBKO OT ay=4 _ - R ORI B R ey _ 2
y(2)= 2, vl 3 313 3 Y6 == 3*
MACCHI MPOJYKTA, HO W OT €ro (QOpMBI, H OT MOIUTHOCTH MHEDO- -
BOJHOBOI'O H3JIVIEHWH, 3 16
B maremaruke ofbluHo oTBaexawres (aberparupyrores) or OtBeT: D(y) = (—oo; 0) U (0; +o0); y(2) = 2, .‘1"( Z) - 3

{DHSHHECKOE INPpHPpOOEL BEJIHYHH ¥ DACCMATPDHEBAIOT 3aBHCHMOCTEH

_ 2
MeEMIOY HHCHIOBBIMH INepenMeHHBIMI. y(_ﬁ) T




1. NoxaTUE yHKLMK

[ Mpumeuasne 1. BaToMm npEMepe TpaBHIo, 0 KOTOPOMY IO
SHAYEHHWIO apryMeHTa HAXOJAT 3HAUeHHe QVHKIHN, ORLIO NpeacTaRIe-

4 w
HO BEIpAKEHHEeM ; . Taro#l cnocob zagaHns fp}?HEHHH HAJEBIBAKT AHA-

aumudeckum. ITHM cnocodoM 3agaH0 GONBIITHHCTEO (DYHKIHHE, KOTO-
pBIe BCTPETATCH BAM HA CTPAHHIAX 3TOT0 yueOHHMKA.

lpyras caryanusa ¢ ofJacThi0 ONPEIeeHHA BOSHHKAST, ecJH, Ha-
npHMep, OVKBAMHE X B Iy 0003HAYEHE] IJIHHEL CTOPOH B CAHTHMETPAX IIPA-
MOYTONABHHER, MMeomero miomans 4 cm?. Torga B cHAY NOJT0MNTE b

4 .
HOCTH JJHH 0DJACTL OonpefeleHHA (PVHKIHH [ = © TPeAcTaBmT coboit

uyHcIoB0H MHTEPRAI (0 +00).

P [lpumeuanne 2. BHAK ¢«Us, KOTOPBIH HCIOJLIOBAIICA IJIH
obBeduHeHILA TPOMEKYTKOB, B MATEMATHEE 00BeIHHAST MH00BIE MHO-
seecTBa, Hanpumep: {1; 2; 3} U {3; 4} ={1; 2: 3; 4}.

Ileperepnys 3HAK 00 BEIHHEHH, TOAYYHM MATeMATHYSCKHIT CHMBOJ
A nepecewenun maoaects: {1; 2; 3} N {3; 4} = {3}. Ecaun noBepayTh
gHak 00BeguHeHHA <¢U» Ha 90°, To momydHMM 3HAK, KOTOPBIA MOKAa-
SBIBAET, YTO BCE DIeMeHTRl OJHOM0 U3 MHOMeCTR ABIANTCA aeMeHTAMN
npyroro, ganpumep: {1; 2; 31 c {1; 2;: 3; 4}. Kax ropopaT B TAKNX cIyda-
AX, IePBOE MHOMKECTBO ABIACTCA MO0 MHONCECTTIE0M BTOPOTO, HIH BTO-
pOE MHOMKECTED 8KIIONAEM & cefa TepEoe.

NMpumep 2. @yarnus y = f(x) (puc. 1) sagana zpaguuecki.
Haitru: 1) D(f): 2) f{—1); 3) suaveHud apryMmedTa, OpH KO-
TOPBEIX 3HAYeHHEe (PYHKIHUH paBHOo 2; 4) HYIH (QYHKIHH;
5) HanbGoskIIee H HAMMEeHBINeE 3HAYEHHA (QVHEKITHH,

Pewerwne. 1) Obaacre on-
pegeneHnA 370l PYHKITHA — dHC-
Joeoil npomexxyror [-3; 6];

2) f(-1)=-0,7;

3fix) = 2 mpm x = -2,9,
x=04nx =1,7;

4) gynd QYHEIHH, T. €. 3Ha4Ye-
HHA X, TpH KOTOPRIX f(x) = 0:

x=-23, x=-0,4ux=2,7T;

5) mauboNbiTee 3HAYEHEE DYVHE-
muu: max f(x) = f(1) = 4,5, Han-
MeHBIIee 3HAYeHHe (DYHEITHH:
min fi(x) = f(6) = —3. Puc. 1

Mpumep 3. Ha pucyaxe 2 uaobpameés rpadue QyHRINH
x = f(y), apryMeHTOM KOTOpOH ARIAETCA MepeMeHHAA i, AB-
JAETCA JTH 3T0 MHOMKECTBO TOUYEK KOOPAHHATHOI IIOCKOCTH
rpadgukoM QyVEKIIHN 7

PeweHwe. YrolLl HEKOTOPOE MHOME-

CTBO TOYEK KOOPJIHHATHOH IJIOCKOCTH ITpei- j y "'_ — _f' '
craBnAno coboil rpadur GyHEINN Y, Bee BTH x= 1)
TOYKH JOJHHBI HMeTh Pa3HBle abcllUcchl — /
Anfaa npamad, nepnendukyrapian ocu abe- | A7
yuee, Wau umeem edUHCMEEHHYID MOYKY,
WAU He UMeem HU 00Holl ofujell mouku ¢ epa- 1
grurwom yuryuu y. Ha pucyHKe BRI BHARTE, Q I
4To ochL opauHar (upsamas x = 0) nepeceraer \\‘ ]
JaHHY0 KPHUBVID B IBYX TOUKAX, SHAYHT, 3TA
KpHBad He ABaAeTcH rpadpurom QYHKIINH Y, Puc. 2
YnpaxHeHus
I

1. fAsnserca nn y dyarnueii x, ecnu y — oaro:
T)aarta, a X — TeMOepaTVpa BO3AVXAa B KOHKEDPETHOM TOpo/e
B 10 u;
2) para, a ¥ — KOJIHYECTBO ABTOMOGOHIeH, BRIMYIIEHHBIX 34
Aanpsle cyTEN sasogoMm ABTOBASJ;
3) armociepHoe JaBneHe B JAHHOH ToYke 3eMHOH HOBepX-
HOCTH, X — KOHKPETHO® BpeMdA cyTok?

2. HAenserca nu y GyHEDHER X, €CJIH § — BTO IIONALL IIPAMO-
YrolbHHKA, a X ero: 1) nuaronans; 2) nepuMetp; 3) OTHOIIE-
Hue aanH ero cropoa? O0BACHHATE CBOM OTEET.

3. fAenaerca nu y yvHRIMEN X, €CJIH I — 3T0 HHCIO JeCATEIX B
JecATHIHOH 3anucH ukela x? Apngerca 1 x pyHEDHe y?

-~ Heaaerca nu y PYHKEIHER X, eCIH I — 3TO JEYSHATHOE THC-
J0, a x — cymMma ero nudp? Asngeres nu x pyurnmeii y?

-~ B rawure 300 crpanun. [lersa xa el Jedb NPOYUTHIBAET TT0
50 erpanun sroil kuury. Obosnaune OYKBOIl y KOIUYECTEO
HeNpOUHTAHHEIX IleTefl cTpaHWI, a GVKBOH X — YHCIO
aueit, korga [lera unTaeT JaHHYVIO KHATY:

1) samaiiTe aHATUTHYeCKH PYHKITHIO ]

2) yEamuTe e¢ ecTeCTEeHHYIO U PeallbHYI0 00JACTH OlIpege-
JIeHHUA.



1. MonaTHe gyHKLMKM

Jana hyHRIIMAA:
1)f(x)=2x+ 3;
2) f(x) =—-4x + 5;

3) fix)=x%+ 3x + 4;
4 flx)=x2+Tx—4.

Haiigmre: a) f(3); 6) suavenna x, npu KoTopeiX f(x) = 4.

Ilpasuno f, samammee ¢QyHEIHI y = f(x), craBHT B
COOTBETCTBHE KaxKIOMY IBY3IHAYHOMY YHCIY X CYMMY €ro
nudp y.

Haiigure: 1) D(f); 2) f(17), f(35), f(59);

3)npM KakuX 3HAUYeHWAX X GVHEENNA f(x) npuHEMaer
3HAYEHWe, PABHOE 3;

4) naubonbillee 1 HAUMeHbIIee 3HAYCHHA (YHKIUN;

5)" Kakoe sHaYeHHe (PYHKIHH COOTBETCTBYET HAWDOJBIIE-
MY KOJHUYECTBY 3HAUYEHHWIT ApryMeHTa.

Ilo kampomy m3 rpadmroR dyHEDNHE, M300paKERHRIX HA
pucyHEax 3—8, maitaure: 1) D(f); 2) E(f); 3) f(-2);

u { { L7 M {

Puc. 5

ATEBFA W HAHANA
MATEMATHHECKOTD |t

Fnaea 1. ®YHKUWA WU MTPADKMKK

[T RATTTTTTTTT I 7 A I

Puc. 8

Puc.7

4) IpH KAKOM 3HAYEHHHM APryMeHTa sHa4YeHWe (OYVHKIIHH
paBHO 3;
5) sy QVHKIIHK;

6) nanbosbiiee ¥ HAMMeHbIIEe 3HAYCHU A PYHKIIHK,

9. HainuTe 06IacTh oOpeneneHA GVHKINHHA:

P 1
= 2 _ s B ——
1)y =8x2-5x+1; Yy = 5
. 3 . . T
2}y—x2+;—5, 5)y—m,
- ik 3 SR, S
3}y_{x—1}2’ 6)y x2-3x+2°

‘IIC.'LCJ 1) Haiigmre 0bnacTs onpegenesnsa QyHRIAN;

a)y = Jx +2; my = Jx+2)(x - 2);

By=.x-3; e)y=Jx -2+ J/x+2

n)y=ﬁ; wyy=Jx+5+ Jx+3;
—Adx+5, _4x+2

nY Jx+3’ DY A,I'x—ﬁl

2) C noMolLl KAJLKVIATOPA BRIYHCIHUTE ¢ TOYHOCTRI) 10

CcOTLIX 3Hadvenus yHXOWE Opu x, paBHoOM J2, ecan ato
BO3MOMHO.

11. Ha rpadhmke nmoxasaHo M3MeHeHHe TEMIEpATYDLI BO3AYXA
B HEKOTOPOM HACEJEHHOM NVHKTE HA NPOTAMEHHN TPEex
cyTok, Hauuuasa ¢ 0 uvacos cybborsl. Ha oem abeuuce



1. NonaTne yHEUMK

—
T =

T T T T T T T T T T
0:00  6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00

12 mwons 13 mionn

Puc. 9

11 mons

OTMeYaAeTCA BpEMsS CYTOK B dYacax, HA OCH opJHHAT
sHadYeHHe TeMueparypel s rpagycax Henscus (puc. 9).
1)Korma Omima camad BBICOKAA, 8 KOTJga caMad HH3KaA
Temueparypa?

2) Kakas TeMneparTypa Bosayxa Oblna B Bockpeceube B8 12 47
3) CroabKO pas B TeuyeHHe TPEX NHel TeMiepaTtypa OnLia
9°C?

4) OnpepennTe HAMMEHBITVIO TEMIIEPATYPY BO3IYXA B HOUB
¢ cy000TEI HA BOCKPECEHBE,

129 115 KBagpaTa co cTopoHoil 10 cM BeIpesaHbl KBaJgpaTHKH
CO CTOPOHOM X CM, H M3 NONY4eHHOH (PUTYpPLI clelada oT-
kpeITaa Kopobka (pue. 10). Brpasurte obwém V (em?) aroit

T
1
I
k==

P
! X .:c-1

Puc. 10

ATEBFA W HAHANA
MATEMATHHECKDI O

8

-
| | | | I 1 1 1 1
0:00  6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:0018:00
cyﬁﬁm‘u BOCKpeCeHbE NoHele/ JEHHE
Puc. 11

13.

14.

KUDDﬁKH qeped x. YramxuTe 00IACTE onpefeleHnd (pyHK-
mun y = Vix).

[TocTpoiiTe rpaduk Kakoi-HUOYAL dyHEOHM f(x), A1d KO-
TOPOI BRINOIHAKTCA VCIOBHA:
1) D(f) =[-1; 5], E(f) =[-3; 3]
2) D(f) =[-3; 2], E(f) = [-2; 4].

Ha rpadmre (puc. 11) nokazaso Ha3MeHEHHE TEMIIEDATYDE
BOBAVXA B HEKOTOPOM HACETEHHOM NMYHKTE HA MPOTAXKEHTH
TPEX cyTOK, HauuHada ¢ (0 wacos cydborel. Ha ocu abemncee
OTMEYAeTCH BPEMH EyTUl{. E Hacax, Ha OCH OPHHHET —_
SHAYEHHEe TeMIepaTypsl B rpagycax [lenbeus.

1) Korga 6pLia caMas BBRICOKAA, a KOTAA caMad HHIKAA
TeMmeparypa?

2) Karaa TeMIepaTypa BO3AVEa OBLIA B BOCKpecenbe B 12 u?
3) CKONBKO pas B TedeHHe TPEX JHell TeMIepaTypa ITocTH-
rama 17 °C?

4) OupegeanTe HANMEHBITYIO TEMIIEPATYPY BOSAYXA B HOYb
€ BOCKEPECeHEA HA MOHeAeTEHHK,

B MaTemaTHKe 3a HeKOTOPBIMH YHC/MOBBIMH MHOMECTBEAMHMA
JAKPEILIeHBl CTAHOAPTHRIE obosHaueHHA: N — MHOMKECTEO
HATYPalbHBIX YHCEI, Z — MHOMKEeCTBO Ielablx YHCe, Q —
MHMHECTEO DAITHOHAJIBHBIX YHCET, R — wmHOMeCTEO ,ﬂﬁﬁGT'
BHTEIBHBIX TYHCET, R. — MHOMeCTEO ITOJOKHATETEHEIX I.lEﬁ'
CTEHTENBHBIX YHCET.



(( TQC BeragrTe EMecTO MHOTOTOUHA OJWH M3 3HAKOE «MN», «Us, @ m“;:gg::ﬂ ’ﬁ "
«C» TAK, 4TODLL NONYHHJIOCHE BEPHOE VTBEeDKIeHHe:
1) N...Q; 2)N..R; 3)N...Z=N; 4)R. .. Z=N. ——
ATTESPA I HAYATA
n KDHT[JO.HhHhIE BONpOCELI U 3a4aHUA MATEMATHYECKOrG ]"9
1. B xarkux cayvuasx ojjHa NepeMeHHan apaserca GyHEned gpyroi? AHATM3A
2. HYro raroe ecTecTEeHHAA 0DMaCTh onpegeleHHA (DYHKIHK? ®
3. IlpueegrTe DpUMep PVHKIINH, HyIE KOTopoii Doabsme, denm fi0).
4. Haifigure Diy) u y(3), ecia y = x\i}l .
v = S
MapkupoBka 3agaHnu y4ebHuKa =
3. Henaerca an y pyHKIMe X, €COH ¥ — 3ITO YHCAO JECATHIX B
JecATHYMHOI 3anucH yuena x? dAsnaerca au x pyarnmnei y?
) Ne 3 — cTaHgapTHOe 3afaHue, Takux
4.- Henaerca nau y QpyHKIMEN X, €CAH Y — 3TO ABY3ZHATHOE YHC- -
J0, a x — cymua ero uudp? Asnserca au x Ppyuxuuei y? 3aJaHnn B y‘-IGGHVIKaX okosio 50%o;
79 [lpaeuno f, sagaomee ¢QyHEIHI ¥ = f(x), cTaBuT B NQ 4 — CTaHﬂ-apTHoe 3aflaHne
COOTBETCTBHE KAMAOMY JBY3HAYHOMY YHCIAY X CYMMY €ro MoOBbILLUEHHOW CINOXHOCTU — 25%;
nHpp y.
o - —
Haiire: 1) D(f); 2) f(17), f(35), f(59); Ne 7 (1-4) — HecTaHOapTHbIE
3)npn Kakux 3HaYeHMAX ¥ QyHkoHA f(x) npuEMMaer 3aflaHnAa, HO peweHne AOCTynHO AnA
dHAMSHWE, DaBHOE 3: 0 .
4) nauBonpiuee ¥ HAHNMEHLIICEe IHAUCHHA PYHKIHH; BCEX Y‘-lal-U.VlXCFl, — 20% ’
3)" karoe sHauyeHHe QPVHKIMH COOTBETCTRYET Hanbojabe- Ne 7 (5) — HecTaHgapTHoe 3agaHue
MY KOJHYeCTBY 3HAMEHHIT ApryMeHTA. o
NOBbILUEHHON TPYAHOCTU — OKOJo 5%o;
158. IlponenT vHGIAIHHA I0KA3LIBAET, HA CKOJLKO IIPOLEHTOR
(B CPCATIEM) BHIPOCII LOTHEL. Ne 158 — 3apgaHune BbinosiHAeTCH
l}cl BripazuTe nponeHT HHPIAIHKE 33 X MecAleB, eciH C HOMOLU.H'O KaJ'IbeJ'IFITOpa.
exeMecAYHAA HHQIALHA cocTaBIAIa 3% .
2)8 BEraneanTe ¢ MOMOIIBI KATBKYJIATOPA TOMOBOH TPO-
IeHT THPJIAITTHA,
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OCCHUMCKUN x5
YUEOHUK vocoa *

@

[ononHUTenbHbLIN MaTepuan

¥ Mpumep 2. 3a1aTe MTHHeHAAVI0 QVHKIHIO, TPaQHE KOTO-
POl TPOXOAHT Uepea TOUKH (X; y,) H (X35 y,)-
PeweHwne. Jlwbaa nnHeiigaa QyEKIIHA 3agaéTca VpaBHe-
HHeM y = kx + l. IlogcTanoBra B 8To ypaBHeHHe KOODAWHAT Iep-
BOH TOUKH OPHBOJWUT K YPABHEHHIO 00IIero BHJa NPAMLIX, IIPO-

y=hx+I1,

y, =kx, +1, y—y, = klx—x,).

XOJANHX Uepea TOUKY (X; y,): Jl

Maea 1. ©YHKLUWK K TPADMKKA

w Jlna Tex, KTO M3 KYpPCca TeOMeTPHH 3HAKOM ¢ HOHATHEM T'o-
MOTOTHH, 3aMeTHM, UTO 'PAadHK QYHKIHH y = aXx? HOAyuaeTes Ha
rpad@uka GYHKIAA y = X2 ¢ IOMOIBI0 TOMOTETHH C IIEHTPOM B Ha-

Yalie KOOPAHEAT U Koo HUIIHEHTOM 51 (puc. 33). Orcoma, B gacT-

HOCTH, CJeAVeT, UTO Bee MapadoiLl Mogo0HEL. A
2. llepexon oT rpadnra dyEKIUE y = ax? K rpaduky dHyHK-
IHH y = ax? + bx + ¢ MOMXHO OCYIECTEHTE ¢ IOMOIILIO IBYX Iepe-
HOCOB MAPAJIEILHO ocAM KoopAHHAT. CHaUANA BLIZeIHM KBAi-
paT IBy4JieHa M3 BEIpaxkenud ax? + bx + c:
\2 2
ax2+b:r+c=arx+ b 7y dac-b" _
\ 2a ) da
_ 2
=alx —xy)* + yg,
P bﬁy—‘iac p2 ‘l ¥ ||| 1;
0= g YOS T gy
AL /

2a

dareM ¢ NOMOIILK NEpeHoca [\ 7
HA X, DapailelrHO OCH abc- \ T\ /17
npce, W3 rpadpHKEa  QYHEIHH \ i
y=ax? molryunMm rpadHr QyHK- R %
e y=a(x — xy)?, W, HAKOHEI, i
nepeHecd DOIVIHBINHICH Tpadii 5 |
mapajaielbHO OCH OpJHHAT Ha -1 1
Yo, OIPHIEM K IpadHKy QVHEIHH

_—
i
-
=
|
H
b

¥ MNpumep 4. Mz00pasuTe MHOMECTBO TOUEK KOOPAWHAT-

HOH ILJIOCKOCTH, KOOPIHHATEI KOTOPEIX VIOBJIETBOPAIOT He-
x24+ Qx| -1

2
pasencTay ¥ = 0.

PeweHwne. BygeMm pemare a1y uh
3afauy cmocoboM, HATOMHHAIITHM
MeTo] HHTepraioB. CHaAuAIE OTMeTHM
TOUKH, KOOPIHHATEI KOTOPEIX ofpa-
AT B HYJIL YHCAHTEIE W 3HAMeHA-
TelkL TaHH0H TpobH:

y?—x2+2x-1=0,
y=lx[-1

=Y

y2= (- 1% g

HIH

y=—|x|+1, 4—-x2—y=0,
y=4—x2 Puc. 38

IlocTpoeHHLIe THHHH pazfe HId KOODAHHATHVIO IJIOCKOCTE
ma 10 ofnacTeii, AN8 KOOPAMHAT TOUEK KAMI0H HIZ KOTOPEIX
Ipofn coxpaEaeT 3Hak (puc. 38). Ocraéres ompeelHTL 3HAK
Ipo0H B Ka:XI0H U3 00JacTell HIIH ONpele HTE: eTo B OJHOH H3 00-
JacTell H YUecTk, UTO IPH IepeceUeHHH JT060H W3 THHHHA Tpodn
HIMeHAeT cBOM 2HaK. Tak, ganpumep, aaa Tourd (0; 5) sEauenme
opofH OTPHIATEILHO, CIAeI0BATEeIRHO, COOTBeTCTBYIOIMIAS 00
JIACTE B HCKOMOE MHOMKeCTRO He BXOJHT, a cOCeJHHE ¢ Heil BXO-
IAT — WX clIeIyeT 3aKpPacHTh.

I Mpumegarsne. Touxw, B KOTOPHEIX uHCAHTENs Ipodu oOpa-
maeTcH B HyJdk, BXOAAT B HCKOMOe MHOMKecTEO H H300payKaloTCa CILIoI-
HEIMH JTHHHAMH, 4 TOYKH, B KOTODRIX 3HaMeHaTelk o0pamaeTcd E

HYJIL, — IITPHXOBRIMH. /\




(R @) |Pocciiickuii o W

UHTepaKkTuBbl B QDY

8. Haiigure obnacTs onpegeneHns HVEKIHE §: NonATHe hyHKLUMM
1 Dy T 4 O 510 1 . " Haingute oBnacTb sHa4YeHWit QyHKLKUK
Yy =2x x H )y - por gy ,{l:l 1
y=
5 _n7. Oy b . 3
Dy=x+ -0 N oy -y gy >
1
Hy=—l; ney=_1_; 000
Yy 21’ =y ="
1 1
4 —_— 8)® .
W= F a2’ V= =5
0) [L+=)
11. Ha rpajduxe (puc. 9) nokasano HaMeHCHHE TeMOepaATYPL '5
BO3AYXA HA NPOTAMEHNH TPEX cyTok, HaunHas ¢ 0 wacos
11 mona. Ha ocn abcnice OTMEHASTCA BPEMA CYTOK, HA OCH o) (-=0)
OpANHAT — HaYeHHe TEMIePATYPL B rpagycax.
1) Korga fuina caMas BLICOKASA, A KOTAA CAMANA HHIKAA TEM-
nepatypa? 0) (-, 0)u(0; + =)
2) Kaxasa reMneparypa Boaayxa Ouina 12 mona s 18 u? .
3) Croasko pas B TeHeHMe TREX Anell TeMOepaTypa JocTUra-
na12°C? (0, +=)
4) Onpegeawrte no rpadury, o kakoll nanboasimedt Temne-
patypi nporpenca soagyx 13 mwona. OTeer gaiTe B rpagy-
CAX uenacun. YreHune rpacukos
 ’ MonkayAck rpadukom, OTEETETE Ha BONPOC. () KapTUHKA )
( 1‘ (2 ‘ ’\ B ( 4‘ ( 5‘
X WAWA  ANVAN
MM A . .
Ha preynke n3o0pakén rpadik 3naueHnii aTMocpepHOTO IaBIe I B HEKOTOPOM ropoe 3a 3 aug. [lo
I'()l]ll'i()ll'['ﬂJ[l[ )’Kil'.lal[l:[ JUHE HEJIETH, 110 ]lt.‘p']'[[l('d_'l]] SHAYMEHIH il'I'M{}C(l}el)l[U]'ﬂ JABIICHIIA B
762 MIILTHMETPAX PTVTHOIO C'l'(l][ﬁil.
760 /, l) K:’IK{}I: HHI[GUJ[}:[][EC FHAYIEHIE a'I'M(]C(i)E]]HU]U JABIIEHIN 6}1IJ[U BO K['()pHHKr."
758 _/ OtBer: 755 MM PT. CT.
/ 2) Kaxoe HanGompImee sHaueHIe aTMocepHOro JaBIeHI ObI0 B cpeay”
756 OtBer: 756 MM PT. CT.
754 /(/_ 3) Kaxoe Hanbonbmee 3HaUeHIIe aTMociepHOTO TABICHI OBLIO 3a YKAa3aHHBIE TPI IHA?
752 Ortget: 761 MM PT. €T.
750 4) Kaxoe HanMeHblIlee 3HAYEHIE aTMOC(EPHOTO AaBIe I OBITO 3a YKAIAHHEIE TPH AHS?
[THU HEJen Orsert: 753 MM PT. CT.
BTOPDHUK | cpexa | 4deTBepr
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360. Karoe ua cienqyioIIAX BEIDAXKEHWH HMeeT 3HAUeHHE E :

1) sin 23° cos 37° — cos 23° sin 37°;
2) sin 54° cos 24° — cos 54° sin 24°;
2) tg 18° +tg 12° 9

1-tg 18°tg 12°

361. Bepro 11, uTO 3HAUeHHe JAHHOTO BEIDASKeHHA paBHO 1:
1) sin 126° cos 36° — cos 126° sin 36°;
2) cos 152° cos 28° — sin 152° sin 28°;
2) tg 14° +tg 31° 9
1-tg 14°tg 31°

402. 1) PemuTe ofEOpoHOS YPABHEHHE:

a)sinx+cosx=0;

6) sin2 x — ./3 sin x cos x = 0;

B)sin?x +sinxcosx — 2cos2x=0;

r)sin? x cos2 x — 3 cost x =0,

2) BugenuTe ocofeHHOCTH JaHHBIX VDABHeHHH,

3) ® Kaxumu emé cnocofaMu BEI MOMETe DEIIMTE JAHHLIE
YpaBHeHHA?

383® 1) HoxaxxuTe TOMILCTRO

cos 20° cos 40° cos 60° cos 80° = % .

2) IlonwiTaliTeck NPUAYMATE AHAJOTHUHEIE TOMIECTEA.

395" 1) ¥opocTHTe BEIpaskedHe:
a) sin o (cos o + cos 3o + cos ba + cos Ta);
6) sin « (cos 2a + cos 4o + cos 6u + cos Ba);
B) sin 2a (cos o + cos ba + cos Yu + cos 13a).
2) ® B uém oco0eHHOCTE ApIYMEHTOB KOCHHYCOB, CTOSINHX
B ckoOre? Kaxas cBAZL MeXIy apryMeHTAMH KOCHHVCOR,
CTOANIHMX B CKOOKAX, H aprYMeHTOM CHHYCA 2a cKoOraMmu?
CpapHHTe 3AKOHOMEPHOCTH, IOJVUSHHEIE B JaHHOM H IIpe-
OEIIVITEM 3aJaHuAX , H cAelaiTe ofIIHH BRIBO].

396" 1) BeruneanTe, HCOOJB3VA 3AKOHOMEDHOCTH, HalleHHLIE
B IBYX MPeALIIVIIHY 3aTaHHAN
a) sin 10° (sin 10° + sin 30° + sin 50°);
6) sin 20° (cos 10° + cos 50° + cos 90° + cos 130°);
B) sin 30° (sin 10° + sin 70° + sin 130°).
2) CocTaBrTe CaMOCTOATENLHO HECKOJLKO IPHMEpOR, HC-
MOJB2YA JaHHEIE 2BAK0HOMEDHOCTH.

405. 1) PemmuTe ypaEHeHHe ¢ DOMOIILI0 PASJIOMKOHHNA HA MHOMKH-

TeJIH:

a)” (cosx —1)2=cos? x — 1:

ﬁ]':.:' cosx —cos 2x=1;

13]'::3 sinx +sin 2x +8in 3x = 0;

r)® cos x + cos 2x + cos 3x + cos 4x = 0.

2) ® VramuTe, B KAKOM 3aJJaHUH ITIPH PA3JOHeHHH HA MHO-
SKHTENH BRl HCIIOJMLIOBAMH: ¢Iocol PYINHPOBKH, BRIHECE-
HHe 38 CKOoOKH, QOPMYJILI COKPANEHHOT0 VMEOMCHH .

@]
410.” OmpepennTe, eciH BOZMOMKHO, THI VpaBHenusa. HaMeTwTe

nnaH pellleHHA H BEIMIOJIHHTE ero.

1) sin? 2x + 2 cos? 2x = g;
2)3cos?x+4sinx=4;
3)sin 2x —sinx=2cosx — 1;

4)sin2x — ./3 sinx cosx =0;

5) sin® x cos x —sin x cos® x =

¥

NI

6)cosx + /3 sinx=1;

A
+x|;

7)3i11(x+?:)=cos{3?n




12. Mnowags KpHMEONMHEAHOR Tpaneymi

Mnaea 4. MHTEMPAN U NEPBOOEPAZHAA

YnpaxHeHWa
I

176. Kaxue uz puryp ga pacyHke 88 ABna0TCed KPHBOTHHeHHLI-
MH TpalellHaMH?

EX ) ¥ )
\ """
b,
A
al [0 blx ia [} blx [ x
a) ) 8)
B Y e
a b h.E -
]
- [t " X
0 X
z) ) e)
Puc. 88

177® B rarux cayuasx HoJyueHHAA B peayJabLTaTe IpeobpazoBa-
HHA QHTYPA To-TpeXHeMY 6V IeT KPHBOIHHeHHOH TPATIeH-
e, eClIH KPHBOJMHHeHHAA TpaNeua:
1) coBuraercs:
a) BIeBO; B) BHH3;
0) BOpaBo; I') BBepX;
2) pacrarueaerca B k paa:
a) oT ocH abcouce;
0) OT OCH OpOHHEAT?

HWameHUTCA TH €8 IIOMANEL? AR yl= lf{lxll——
P
178%® BripazuTe ¢ HOMONILI0 HHTErpasa D=
MIOMAAL S (QHTYPL, OTDAHHUYEH- ; ~ »
HOH rpaduuramMu QVHEDHH y = f(x),
y=g(x) U IpAMBIMH X=a U x =20 T 1"
(puc. 89). Kax Br1 gvMaeTe, moueMy y=£(x)
Ha pHCYHEe He HaobpaxkeHa ock adc-
Puc. 89

nuce?

179. 3anuminTe MIOIMALL ZAIOTPHXOBAHHLIX (PHIVD ¢ DOMOIILIO
uaTerpanros (puc. 90).

-af -1 0f
a) &)

y=x2— 2|+ 3

1
1
1
t

T =x §)

[

!

y=x+4 | :
| I

/ b

% ZI 0j1 1 6, i3
8) Puc. 90 2)

- — —

180. HzobpasuTe pHUTYVPY, IIONMIAAL KOTOPOH paBHAa:

0 4

1) | (—x?)dx; 3) | dx;
g 1

2) j'cosx dx;

e
4) [Inxdx. 1
0 1

181® Banummure QOPMYIL M BREUHCICHHS MJIOMIATel QHTVD
Ha pHCcYVHEe 91 ¢ HOMOIIBEI0 HHTEIPATIOR.

a)
y =C0S X
&) H
1 T X
=
5y e
6) 2 y=5
8
| Y pe]?+4 -1
_a 0 2 x
Puc. 91




12. Mnowags KpMEONMHe AHOW Tpanewmm

182.BripasuTe nmnomagnm $HUryp, HI00pa:xKEHHLIX HA pPHCVH-

ke 92 uepesz HETETPAJILI.

“p =xfx—1
y=xjr=1
) /
y =2y
y=2x —x? 1] 1 2 x
(1] 1 2 X
\H’ —X.jx =1
a) vh &) L
P

=]
=
<t~=
V5]
.
=

] GN/\ x y

Puc. 92 2)

183. Uzobpasure QUTVPY, OTPAHHUSHHVID THHHAME:

Hy=x?-1,y=0;
Dy=1-x2,x=-3,x=2,y=0;
Dy=2x2—4dx+1,y=6—2x—x%;
Hy=2%,y=.J18—x,y=0,x=-1

H BEIPA3HTe eé III0MAEL Uepes HHTerpal. |

184.BripazuTe uUepes HHTErpAJLl O0LEMLI Tel, 00pPaZOBAHHEIX

BpalleHHeM ZBAlITPHXOBAHHLIX Ha pHcyHEe 93 duryp Bo-
KpyT ocH abcoHce.

HA u 7
iy = 5N X - L——T"|
. [ -E-_-y =“-l'rx L]
] [
1 = N iﬂ

= '8
o 1| =l | Tx lol1 L2 4 x

1 2 | | 1

a) Puc. 93 a)

Fnaesa 4. MHTEIMPAIT M NEPBEOOEPA3IHAH

n KoHTponbHble BOonNpockl U 3afaHusa

1. Yro Tarkoe HHTETPAIBHASR CYMMAa, HETETPAT, TDAHHIE] HETEIPHPO-
BAaHHAT
2. Kaxmne yenoBHA JOMM¥HE BEITOIHATHCH, UTO0L! ILI0MAAL (PUTYPLI,

OTrpaHHYeHHOH rpadHkaMi QVEHEOHHA y = f(x) 1 y = g(x), MoMxHO
b

OBLIO BEIDAZRHTE HHTEI‘p&JICIMIl. (flx) — g(x)) dx?
a

3. BripasuTe ¢ noMOINIBEI0 HHTETPAIOR 0FBEMEl KOHVCOB, KOTODEIE TI0-
IYUAIOTCH B PEEYALTATE EDANIEHHASA TPAMOYTOALHOTO TDEYOJIBHH-
ka ¢ gareraM 1 1 2 cHAUANA BOKPYT MeHEBIIETO, & 3ATEM BOKDYT
OONBIOErD KATETA.

) 13. Nepeoo6pazHas

Bymem paceMaTpHEBATE OI0MANE (MUTYPEl D07 KPHBOH y = f(x)
rar pyarouno S(x). JedcTEHTeNLHO, KAMIOMY SHAUCHHIO X K3
npoMexyTEa (a; b] (puc. 94) cooTReTcTEVET NJIOINANE KPHBOIH-
meinoi Tpamenun A XY D. IIpupamennmn Ax (puc. 95) cooTBeTeT-
BYeT ONpHpalleHHe AS — ILJIOMIaJL 3aNITPHXOBAHHON KPHBOJIH-
HelHOH TPAIeIIHH, KOTOPYI IPH CTPEMJICHHH AX K HYJIK MOMHO
ZAMeHHUTE ILIOMMAALI0 IPAMOYVTOALEHES, PABHOH f(x) Ax.

IIpupamenne GYHIRIHEA TPH 9TOM TPeBDATHTCA B eé nudde-
perouan: dS = f(x) dx. 3gaunr, S'(x) = f(x).

Orazanock, U4T0 PYHEHKIEA S(x) HMeeT NPOMEBOLHYVIO, PABHYID
dyarRmEHA f(x), rpadHur KOTOPOH OTPAHHUHBACT KPHBOJIHHEHHYIO
Tpamneruio CBepxy.

B maTemMaTHKe IS TAKHX OVHKIWHA HCOOJLIVIOT CHEI[HATL-
HLII TeDMHH.

7 W £
bov=ro
T -

(53] B i
P b ___,a"|
1

re ~ = & Rpat
( 1
A 1T =] |

T [1] X B a 1] x| A hx

Puc. 94 Puc. 95
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26. [lnsa omHOTO M3 NpelNDPHATHH-MOHOIOJIHCTOB 3aBHCHMOCTD
00BbEMAa clIpoca Ha NPOAVEIHI ¢ (eJHHUI B MecdAl) OT eé
IleHH p (THIC. p.) 3ajaéres opmyioi: ¢ = 260 — 20p. On-
pefleINTe MAaKCHMAaILHEIH YPOBEHE IIeHE! p (B THIC. P.), IPH
KOTOPOM 2HaueHHe BEIDYUKH NpeJUPHATHS 3a MecHlIl r = gp
cocTaBHT He MeHee 720 Tric. p.

112. Ina onpemenenusd 2(pPeKTHBHOH TeMIOEpPATVPEl 3BE3N HC-
noasayoT 3akoH Credana—Boasnmmana, corsacHo KOTOpPO-
MY MOIIHOCTL H3JAYUeHHA HATPETOrO Tejda OIPAMO IpOoIop-
OIHOHAJLHA IJIOMAAH eT0 HOBePXHOCTH H YeTBEPTOH cTele-
HH TeMmmepaTypel: P = §8T4, rue 6 = 5,7+ 10-% — uncaosoi
Kos(MPHIWeHT, NIOMIANL H3MepseTcsd B KBAJDATHEIX MeT-
pax, Temneparypa — B rpagycax Kenreuna, a MonjHOCTE —
B BaTTax. M3BecTHO, U4TO HeKOTOpASA 3BE3/Ia HMEeT ILJIOIalhL

1 p
S = G 1016 2, a manyuaeMas e MOIMHOCTE P He MeHee

46,17 - 10", OnpenennTe HAHMEHEIIVIO BOZMOMXKHYIO TeMIIe-
PATYPY 3TOH 3Be3ILL.

113. Ha pepdu HEMeHepL TPOSKTHPVIOT HOBLIH ANDAPAT I
norpyxceHus Ha Gonpmmme rayouHnl. KoHeTpyrInsa mmeer
Kyinueckyo (QopMy, a 3HAUWAT, cHJa Apxwwmema, meucT-
BYIOIas Ha anmapar, OyaeT onpeAensdThcHa IO (opMmyie:
F,= pgl®, rue | — nuHeWHLIH pasMep anmapaTa (IJH-
Ha pebpa kyGa), p = 1000 xr/m® — mIOTHOCTL BOJEIL,
ag =98 H/kr — ycxoperre ceobogaoro najgednd. KaxoBwr
MOTYT OLITH MAKCHMAJLHBIe JHHeHHBEIe PasMepEl allapaTa
(B M), uToOEl 00eCHedHTE €r0 3KCIIVATAIIHID B YCJIOBHAX,
KOTJla BLITAJKHWBAIONIAS CHJA IPH HNOTPY:eHHH He Gyaer
mperocxoauTs 2 116 800 H?

426® B 1838 r. HaoOpeTaTeleM SIeKTPHUSCKOTD Telerpada
amepuranneM Mopae nasa nepenaun TeserpaMm OLLIa MPH-
IyMaHa clenHalbHad azdyka. Kaxmaa 6veea asoven Mop-
30 3a0HCLIBACTCH B BHIE NOCIeJ0BATeILHOCTH TOUSK W THDE.
OfnacauTe, nouemy B azdyvke Mopae GyEBa «e» DepemaéTeda
OQHOH TOUKOI, a OVKEBa «3» HAOOPOM M3 OATH CHMBOJIOB
e 4

fnaea 4. TPMTOHOMETPUHECKWE ©YHKLMIKM W MX CBOMCTBA

Bymaru
/'

Heusenne

Puc. 92

INonyuennas KpPHBas HALRIBACTCA CUHYCcoUudoil. JTO IePBEIH
rpauK TPHTOHOMeTPHUSCKHX (DYHEIHI, KOTOPLIH OLLI onyoan-
koBaH y:xe B 30-x rogax X VII 8.

CHHYyCcOHJAa — OJHH H3 CAMEIX IONYJSPHLIX IpadHMKOB B (DH-
sure. C Heil HenocpeJCcTBeHHO CBAZAHO IPAKTHUECKH JI000e KO-
aebanme. Ha pucyexe 91 BrI eugnTe, uTO QHINUCCKHA MaATHHE
Ha JBHMHVIIeHcs ¢ IOCTOSAHHOH CKOPOCTEI0 OYMaXKHOM JIeHTe BEI-
UepUHBaeT CHHYCOHIY.

Curyconay ofpazyer 1 Kpail Cpe3aHHOTO HANCKOCE PYJIOHA Oy-
maru (puc. 92).

INoBepxHOCTE BONH, KAK MOKA3aHO Ha pHcyHKe 93, mHOTAa Ha-
NoMHHAeT cHHycoHny. HapepHoe, mosToMy 4acThb CHHYCOHIE
JIWHOH, PABHOH nepuojy (Hanpumep, Ha npomesxyTxe ot 0 mo
2n), HAZLIBAIOT BOJMHOHN CHHYCOMIEL.
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OCCHUMCKUN x5
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YcuneHHas NMPUKINagHasd HanpaBJiIeHHOCTb KypCa

‘ 10 knacc

d

mewrana

11 knacc

Tarme 3aBUCHMOCTH JOBOJLHO IMHPOKO pPACTPOCTPAHEHLI B
OKPVIEAaIneM Hac Mupe. [IpHBemém TpH npHMepa H3I OGHOJO-
riH, (PHIHKHA ® SKOHOMHEW, IPHBOJASANIHX K ITOKA3aTelbLHON
(OVHEITHA.

Buogorua. B nuratenneoi cpene GakTepnd KHINeUHON IATOT-
kH genuTca xaxasie 20 muu. [lorsaTtHo, uto obmlee uncao GaxkTe-
PHIl 28 KAMKIEIH Yac VBedHurBaeTcd B 8 pas. Econ B mauane mpo-
mecca OwlLIa ogHa OAKTepHHA, TO Uepes X U uucjo N CTAHET pas-
HEIM 8%

Nix) =8~

duzura. Bpemsa, 3a RoTopoe DACHANAETCH TMOJOBHHA MACCEI
PATHOAKTHEBHOTO BeIIeCTBA, HAZBEIBAKT ero HepPHOIOM IIoJypac-
maga. ¥ mezua-137, apagoimeroca OCHOBHLIM KOMIOHEHTOM pa-
THOAKTHBEHOTO 3ADANKEHHA MeCcTHOCTH Noclie YepHoOLINLeRO

13. MNepeoobpazHan

raracTpodnl, mepron noaypacuaga 30 gder. 3HAYHAT, 0T HAYAJL-

HOMH MACCLI mg Me3nd dyepez2 X JeT oCTaAHeTCHd My, * ( 5

1]5
\

JroHomMHka. Eern 'E.'.‘-I{GMECHT-IHD Ha DAHKOBCKHH BEJAO, paB-
HLIi 8o P, HAUHCJIHAETCH pn.-"ru » TO Uepe3 X MeCHAIleB BKJIal s CTaHeT

m(le:mu 'r 1 |301

PABHEIM § '1+ p 1\,
0" \ 100/ °

3(x}=sﬂ-(1+ﬁ‘: .

Haiiném, manpuMep, Ha CEOJLKO OPOIEHTOR BOZPACTET Gad-
KOBCKHH BRJIAJ 3a I'0Jl, eC/lIH e:EeMecAUHo DaHE HAUHCISeT Ha He-
ro 2%.

1. Crauajga HaHGEM, KAKHM CTAHeT BEJA]D depez 12 Mecanen:

s(12)=s,-(1 + 0,02)12=5,-1,02'25 1,275,

2. BLiacHHM, Ha CKOJMLKO BLIDOC BKJIA 38 TOI:

8(12) — 8, =1,278,—5,=0,27s,.

3. Onpenenum, CKOJILEO OIPOIEHTOR OT HAYANLHOTO BKJIAA CO-

CTABJIAET 3TOT IIPHPOCT:

s5(12) — s, . 100% — 0,273,

89 Sp

=100% = 27%.

209. CropocTs moe3aa, HAVILETD O0J VEJIOH, H3aMeHAJIAChL IO 3a-
wouy v(t) = 15 + 0,2¢ (M/c). Boluncaure IAHHEY VEJIOHA,
3HAA, UTO Ooe3l npormél ero za 20 c.

210. HaiiguTe paBmeHHe BOJALI Ha KBAJPATHLIA CTBOpP IIJIK3A,
MOJHOCTRI0 3ATIONHEHHOTO BONOH, eCJIH CTOPOHA KBAJPATA
pasma 10 M.

211. Konouna npeacraBngeT cofoll TPABMILHEVIO YeTLIDEX VIO L-
HVI0O IpH3My BeIcoToil 50 M, cTopOoHA OCHOBAHHSA KOTODOH
paema 10 m. Hafimure paGoTy (B MEOVIAX), ZIATPAYSHHVIO
IpPH BO3BEIeHHH KOJOHHEI, 8CJIH IJIOTHOCTE COCTABRIAIOIIHX
eé OJI0KOR paBHA @ KT/ M2,

220%® HapecTHO, uTo 5% Beex My:xumH 1 0,25% BCeX MeHIIHH —

JaneToHHKH!, Eeam mayrajg BriOpaHHOe JHIO OKAMKeTCH
INANTLTOHHKOM, TO KAKOBa BePOATHOCTh, UTO 23TO MYKUHHA?
(CUHTATL, UTO KOJMHULCTRBO MYVIKUHH H JKeHIHH OJHHA-
KOBO.)

233." Urpammemy B «Ilome uygecs Npe[iIaraioT BEIOPATL M3
TPEX AN[HUKOB OJHH, B KOTOpPOM JesxuT npus. [locae toro

KAK HTPAIIIHH COeNAT CBOH BLIOOD, BeIVINHH, KOTODPLIH
3HAeT, B KAKOM ANIHYKe HAXOAHUTCH IPH3, NOKA3LIBAET, UYTO
OOWH W3 OCTABIIUXCH IBYX AMHUKOB nycToil. Urpawomemy
IpefioCTARIAeTCH BO3MOMKHOCTL H3MEHHTE CBOH IepBOHAa-
YaJLHEIA BEIOOD. CleayeTr JH eMy BOCHOJL30OBATHLCS 3TOH
BO3MOMHOCTEIO?
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“ YcuneHHas NIMHUA reoOMeTpPUYeCKux i
3agaud

65° B OpAMOYVTOJILHEEIH TPEVTOJILHHE ¢ KATe-
TaMH 3 ¢M H 4 ¢cM BOHCAH NPAMOVIOJIL-
HUK (pHC. 36). OGozgaune OVKBOH X OaH- | 4
HY er0 CTOPOHLI B CAHTHMETPAX, IIapaJ-
JeNLHOH MeHLIIeMY KATeTY, BLIDAZHTE
mwromank S (cM?) IpAMOYTOJILHHEA. ¥ Ka-

MATEIMATHK: ATYESPA H HIHATA
MATEIATIFEIOND AHATM3A, TEDMETFYA

ANTEBPA W HAHANA
MATEMATUHECKOrO

JMHUTe 00JACTL oIpejesleHHS W 00JACTE 3
3HAUPHHUH QYHKIHH y = S(x). Puc. 36

11 knacc

141. IlIpn kaxux pasmMepax TPAMOVIOJLHEIH Napaliejlelnire]
C KBAAPATHLIM OCHOBAHHEM H ILIOMANLI0 IOJHOH HDOBEpX-
HOCTH S HMeeT HaHGoNLIIHil 00EéM?

142. U3 npaMoyrolsHOH TOJ0CH MEeCTH IMHPHHOR 4 oM Tpeby-
eTcHd HM3Tr0TOBHTE KEm00 mpAMOyroanHOoTo ceuenud. On-
pefenuTe HAWOOJNBLIIVIO IJIOINAAEL MOIepeuHOT0 CceueHHS
mémoda.

143%p OpAMOYVTOALHEIH TPeYTOJMLHHK ¢ THOOTeHV30H 24 cM u
yraoMm 60° BOMcAaH OpAMOVIOALHHE, OCHOBAHHE KOTODOTO
JIeIKHT Ha THIOTeHy3e, a JBe BepIIHHLI HAa KaTerax. Kakum-
MH J0JMEHEI OLITE AJIHHLI CTOPOH IPAMOYIOJILHUKA, UTOOL
OH HMeJl HaHOOALII VIO IJI0NIaah?

If"\ e

144 Cpengn paBHOGeIpPeHHLIX TPeVrOJLHHKOB ¢ JaHHOH O0KO-
BOH CTODOHON @ YKAKHTE TPeyTrOJLHHE HAWGOIBINel ILIo-
mramH.

145® Hajigure BEICOTY W PATHYC OCHOBAHHA MUJIHHIDA, HMEI-
IIero HAUOOIEIYI0 GOKOBYIO HOBEDPXHOCTE H3 BCOX IUITHHE]-
POB, BIMCAHHEIX B KOHYC ¢ PAIUYCOM OCHOBAHHA R U BEIcO-
Toit H.

146® HajignTe pagnyc OCHOBAHHS MUIWHAPA, HMEIOMIEro HAH-
GONLITHE 005EM H3 BeeX MUIHHIPOR, BOIHCAHHEIX B IIIAD pPa-
nuyea R.

151. Hy:xno oropouTE NPOBOJOUHON COTKON NIHHOH a MpaMo-
VrOJALHEIH VUACTOK, NpHIAeratImuil k credme. Halgure
pasMephl YUACTKa, IPH KOTOPRIX ero ILIomans OyaeT Ha-
uOoIbIIeH.

'
152 TpebyeTca HArOTORHTE M2 3KECTH OTKPLITEIH MAJIHHIDHUE-
CKHH cocyl BMecTHMOCTEID 2 . KakoH momxna OLITE BLI-
coTa cocyia, 94To0kl pacxo/ 3xecTH ObLI HAHMEeHLIITHM ?

P
153 KakuMu mo/xHbLl OLITE pA3MepEl IMUIHHAPHUSCKOH KOH-
CepBHOH 0AHKH I8 TOTO, UTOOLI OHA HMeJIa MAKCHMANLHEIHA

00LéM IpH pacxofe S M2 sxecTH Ha eé HArOTOBRJIeHHE?

204® Brpegure dopMyny 06LEMA TPAMOTO KPYTOBOTO KOHYCA C
paguycoM ocHoBaHHA R H BricoTol H.

2059 HNoxraxxuTe, uTo 00LEM mapa paguvea R paBen % nR3,

206® Haiigure pasMephl IPAMOT0 KPYTOBOTO KOHYCAa HAaHOOIL-
mero 06eEMa, KOTOPEIH BIHCAH B cdepy paauyca R.

207® Kaxoii manGonnmnil ofLéM MokeT OLITEL v Tesa, ofpaso-
BaHHOTO BpallleHHeM paBHoOeIPeHHOTO TPeyTOJLHHKA ¢ IIe-
pPHMeTpOM 2p BOKDYT CEOEr0 OCHOBAHHA?

.

208" HaiiguTe oTHONIEHHe BEICOTEH KOHYCA K pajJHyCy ero ocHO-
BAHHA, 2HAH, UTO V HET'0 CAMLIH GONLITOH 00'LEM H2 BOZMOMK-
HEIX IIPH €r0 IJI0maaiy 60K0BOH IOBePXHOCTH.
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CTpykTtypa y4yebHukoB 10-11 knaccos

B koHLe nyHKTa

MATEMATHRA: ANITEBRA W HAMAIA
MATEMATWHECKIDIT) AHATIHAA, FEOMETPIA

T. K. Mypasay, 0. B. Mypasuna

AJITEBPA 1 HAHAJTA

1.

2.

3.

n KOHTpONbHbIe BOMNPOCHI U 3aAaHUs

Kaxne JBe CHCTeéMEI HAZRIBAKT pB.BHDEHJILHLIMH? Kaxne HpEDﬁPH.‘
30BAHHA CHCTeMEI 3aBeJOMO NepeBOJAT e B PABHOC H.TILH:S,FIEI?

MosxH0 JH HCIONL30BATE 3HAKH CIeqOBAHHA HJIH DABHOCHJIBHOC-

TH IIDH MepexXole K CHCTeMe C HOERIMH HEP—EMEHHHMH?

2x 4+ 2v=12,
x+y=>h.

PemuTe cucTeMy VpaBHeHHH {

MATEMATU4ECKOr0
AHATT3A

(@

BEPTHEAMNE

o Dpohd

B KOHLUe rnassbl

1.

w

Bonpockl gna camooLueHKU

OnennTe pesyILTATH H3YUeHHS 5T0H riaBbl. [[OBOMBHEI TH BRI
HMHT

Yo HOBOTO BEI Y3HANH B 5TOH raase?
Kax MoryT npuroHThLCH BAM 3TH 3HAHHA B I0BCeJHEeBHOM 3KH3HH?

Kaxue zaganus B 5T0i riaage GLLIH /8 BAC CAMEIMH TPYAHBIMH?
Iouemy?

Hemoanzosaan JH BE IIPH BREIIIOJIHEHHH BH.,ILH.HHI."I JOOINOJHHTEI b
HEIe HCTOYHHEKH. CIIDABOYHHKH, Hﬂﬂﬂ‘ﬁl{ﬂ, HHTEPHET‘F'E'E}'FCH?

O6paniarHce 19 BRI 28 TOMOIILIO K OJHOKJIACCHHKAM, POTHTEAM,
VUHTEN?

IIpoBepsanu I BEI CEOM 3HAHHA H YMEHHS 10 KOHTPOJBHEIM BOII-
poOCaM M 3aJAHHAM K OVHKTY?

IlonszoBanuce au Bul pasgenamu «Oreerwis, «Coserris B « Pemre-
HHSA », IPpeIMeTHLEIM YEazaTegeM?

TEMbI MPOEKTOB

MeToa MATEMATHYSCKOH HEAVKITHH.

BEUI&T-IH Ha MAKCHMYM H MHHHMYM ﬂJII'EﬁpELHHECROI‘O, TpH-
FOHOMETDPHYECKOI'O H reOMeTPHUYeCKOTD COdepiaHHA.

HecoGereensnri naTerpat. lloastre o HecoGecTEeHHOM HH-
Terpane. Briuncienne mecoScTeenHOr0 HETerpana. Haxom-
IeHHe IJIOINATH HeoTpaHHUeHHO 00IacTH.

ECTECTBEHHO-H&F“IHHE IPHIDMEeHHAd 3aK0Ha OOJIBIIHX YH-
CceJl, B TOM UHCJe 3aK0HORB M@H,JIEI[H.

dopmyna Kapgamo. Kybmueckne xopHH u2 eguHEANLL. Me-
rog Kapgano pemenns kyGHuecKoro ypapHeHHA. PenteHne
VPaBHEHHH TpeTEel W UeTBEPTOMH CTelleHeH.

BosepaTHrle ypaBHeHWd. ¥ pABRHeHHA, CBOAAINHECT K KBAT-
PATHBIM H KYOMUECKHM € MOMOIIEID PA3HOOOPAIHEIX 3aMeH
MepeMenHLX .. Pemenue 3a1au.

KoMnnexcnrnie KOpHH W2 eHHHANEL. ANreSpanueckas v reo-
MeTPHUeCKAH XAPAKTEPHCTHKHM KODHeH Wa efWHUIEL. [lep-
BoOOpASHEIe KOPHH. ©@YVHKINA Dillepa H ee CBOHCTBA.
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AJITEBPA U HAYANA
MATEMATUHECKOTO |
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AOMALLUHUE KOHTPOJIbHbIE
PABOTbI

KoHTponeHas pa6ora N2 1 (k n. 1—4) (90 MuH)

| ypoBeHb

1. fABnserca nu y pyuaknueit x, ecau:

1) y — umcno yyeHuKOB Bamero Kjacca, MOCETHBIIUX VPOK
MaTeMaTHKH, & X — YHCJIO YYeHHKOB BaIllero KJjacca, MOATOTO-
BUBIIIMXCSA K DTOMY YPOKY;

2) y — 4MCIIO0 yIeHUKOB BAIIEro KJIAcca, IOCeTHBIINX MIKOJLY,
a X — COOTBETCTBYIOIEe YHCJIO CeHTAODA;

3) x — HaTypaJbHOe YHCIO, a4 y — YHCJI0, KBaApar KOTOpOTro
paBeH Xx;

4) x — HATYpaNbHOE YHCIIO, &  — KBaApaT Yucia x?

SIBasieTcst i B 9THX IpUMepax x GyHKIue y?

2. Pynknua y = f(x) sagana csoum rpadukoM (puc. 120).
Haiigure no rpadpuky:

1) obacTe onpenenenusa pyHK-
", EEEEEE/ YNEEEN

2) obmacTs 3HAYeHWE (GYHK- ;- -
IIHH; HE

3) IPOMEXKYTKHU BO3PACTAHMSA U
yOBIBAHUSA;

4) 3HaveHMe X, IPU KOTOPOM
3HauYeHue PYHKIMHU PABHO 3; 3 iy i T .

5) f(-2); ; 5 .

6) aynu pyHKIMNK; et - -

7) naubosnbmee u Haumenbmee f | | || ] l\
3HavYeHHe QYHKIUH, 0 5 O )

3azaér au BTOT rpadUK X Kak

bysaxnuio y?

HomalHne KOHTponeHee paboTel

3. ITocrpoiiTe rpapuk Kaxoi-HUOYAL HENPepHIBHOH (DYHKIIHH
y = f(x), ecnn:

D(f) = (—4; 3], eé naubospree 3HAUeHHE PABHO 3, & HAUMEHb-
nree —2, GyHKIUA yObIBaeT Ha nmpoMeskyTKe (—4; 1], a BospacraeT
Ha npomexxyTke [1; 3].

4. Haiiure obracTs onpejeneHus QyHKIUNT:

- -
Dy= x2+2x-3°

5. PaspeiBHA 11 KYCOUYHO-3alaHHAA (DYHKIIAA

Dy=J1-x+.Jx+3.

X2, mpmx<l,
¥Y=\|2-x, mpux>17?

ITocTpoiiTe eé rpapuk.
6. C momompio Kakux npeobpas3oBaHuil U3 rpadpura QyHK-

~

1 —
UM y = ~ MOXHO [OJNyYHTH rpadguk ApobHO-THHENHON QYHK-

UM Y = fx=1 ? ITocTpoiiTe eé rpaduk.
Xtk
Il ypoBeHb

7. OnpepesinTe ¢ IOMOIBIO IpaduKa, CKOJbKO KOPHeil uMeeT
ypaBHeHue J1 —x —x2-x+1=0.

8. Pemure ypaBuenue Jx + 6 + Jx — 5 =11.

r

Il ypoBeHb
9. Haiigure HauGosbiee 3HaueHUe (PYHKITHU
1

S22+ 6x+9

10. ITocrpoiire rpadpur pynxkmun y = x2 — 2|x| + 4.
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OTBETDI

Fmaeai

DyHKUUKM U rpacdurkn

2.1)—3) Her.

3. y aBnserca GyHKIHEl X, TAK KaK KaX/[OMy YHCJIY X COOTBETCTRY-
eT e/IMHCTBEeHHAA H(pa B paspaAJie IeCATHIX; X He ABAAeTCA (hyHKIHEH
Y, TAK KaK OJ[HY U Ty 3Ke Uu(py B paspAjie [eCATHIX MOTYT HMeThL PasHbIe
quca.

4. y He arnaeTcA PYyHKIHMEN X, TAK KAK OJHA M Ta JKE CYyMMa uudp
MOY¢eT ObITE ¥ PA3HBIX ABY3HAYHBIX YHCEJ, HALIPUMeD cyMMa 7 y duces
25 u 34; x asnaerca pyHKIHEN ¥, TAK KAK KaKIOMY ABY3HAYHOMY YHC-
JIy COOTBETCTBYET eJIMHCTBEHHAs CyMMa nudp.

5. 1) y = 300 - 50x. 2) Ecrecrsennas o6iacTh ONpejeleHusi ITOI
DYHKIIME — MHOKECTBO JAeHCTBUTENLHEIX qnce.ﬂ a pealnbHas — HATY-
panhnh[e yucna ot 1 go 6 BRIOUYNTENBHG.

6. 1) a) 9; 6) 0,5; 2) a) —7; 6) 0,25; 3) a) 22; 6) 0 u —3; 4) a) 26;
6)1u-8.

7. 1) D(f) = {10; 11; ...; 98; 99}; 2) f(17) = 8, f(35) = 8, f(59) = 14;
3)f(x) =3 nmpn x = 30, x = 21 u x = 12; 4) max f(x) = f(99) =
min f(x)=f(10)=1; 5) 9u 10.

8. Orsernr npubamkénnsie. Puc. 3: 1) D(f) = [-3,5; 4,5]; 3) f(-2) =
=2,8; 4) f(-2,2) = 3; 5) f(-0,25) = f(1,7) = 0; 6) max f(x) = 4, min f(x) =
=—3; puc. 4: 1) D(f) = [-2,4; 6,5]; 3) f(-2) = 3,2; 4) f(-1,9) = f(1,5) =
=f(3,5) = 3; 5) f(-1) = (0,8) = f(5,8) = 0; 6) max f(x) = 6, min f(x) =
=-1,5; puc. 5: 1) D(f) = [-3; 5,5]; 3) f(-2) = 0; 4) f(0,2) = f(2,5) = 3;
5) f(-2) = £(3,9) = 0; 6) max f(x) = 4,5, min f(x) = —1; puc. 6: 1) D(H) =
=[-3; 6]; 3) f(-2) = 2,5; 4) f(-1,7) = f(-0,2) = f(4,6) = 3; 5) f(-2,8) =
=f(1) = f(3,8) = 0; 6) max f(x) = 5, min f(x) = —2,5; puc. 7: 1) D(f) =
=[-4,5; 5]; 3) f(-2) = 1,4; 4) f(0) = f(2,6) = 3; 5) f(-3,5) = £(3,3) = 0
6) max f(x) = 4,5, min f(x) = -2,5; puc. 8: 1) D(f) = [-3; 6]; 2) f(-2)=-1;
4) f(3,5) = 3; 5) f(1,3) = 0; 6) max f(x) = 4,5, min f(x) = —3.

CTpykTypa y4ye6HukoB 10-11 knacco @'

OCCHUMCKUH
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UATEMATRA: WTEGPA M HEWT
UATEUATIHECKIND ARATIA, FEDMETFVS

AJITEBPA 11 HAHANIA
MATEMATUHECKOrO
AHATIU3A

®

COBETHI

Mn

DyHKUMU U rpadukn
7. IogymaiiTe, CKOJBKUMM CIOCOGAMI MOYKHO BBIOpATE Iep-
BYIO U(pPYy ABYIHAYHOTO YHMCIIA.

18. IlogymaiitTe, Kakue Uesbie (marypanbHbIe) 3HAYEHHA X
cieAayeT 6paTh, UTOGHI SHAYEHHUA I TOKE OKA3ATUCh neJabIMH (Ha-

TYpPaJbHBIMH).

23. 3) lIpeacraBbTe cebe, Kak PAaCIIOIOKeHA IPAMAA 110 OTHO-

IMeHuI0 K ocu abenuce.

asail

24. TlogymaiiTe, KAKOBO B
AaHHOM QYHKIINK U QyHKIHA
29. He Hy»>XHO BBIYHCIATD
JIeHU A KOOPDAUHAT TOYEeK.
30. 2) omxEbI 6bITH PaBH
34. 1), 2) MoxHo npuMen
cTpouTh rpaduk. B 3) npenc
MBIH I'pa(MK U 3aIIUIINTE OTBY
37. 4) Ilepex Tem Kak mpuy
HOTO ypaBHeHH#, MNOIPOOYHTe
TOB.
43. Haiijure 3HaueHus ¢
JAHHOIO OTpe3Ka M BOCIIOJb
GyHRIHHA.
44. 2), 4). Tlpu penreHUHN H{
BETCTBYIOIed (QDYHKIUH BKJIH
ITpu uzobpaskeHUH 3TUX HYyJIE]
H300paKaTk He «IIYCTBIM», a 1]

PELLUEHUSA

Fmaeat
DyHKUMKM U rpaduKn

13. BricoTa KOpPOGKHM paBHA X, a B OCHOBAHHMH eé KBAJpAT CO
croporoit 10 — 2x. ITo hopmyie 06bEMa IPAMOYTOILHOTIO MAPATI-
nenenunesa uMeeM V = x(10 — 2x)2 = x(2(5 — x))? = 4x(5 — x)2.

51. Bo3aMOHOCTE OTCYTCTBHS KOPHEH MOKHO IPOMJLIIOCTPH-
poBaTh IIPUMEPOM. A ANA JOKABATENBCTBA €MHCTBEHHOCTH 3a-
MEeTHM, YTO U3 YCIOBHA X; > X\, TAe f(x,) = g(x,), cnegyer, uro
flxy) > flxp) = 8(xy) > g(x,), a us ycnoBus x; < X, ClIeayer, 4To
flxy) < flxg) = g(xy) < g(x,). Braunr, upn x, # x, f(x,) # g(x,),
T. €. X3 — €/IMHCTBeHHbIH KOPeHb, 4TO ¥ TPefOBAIOCH JOKA3ATE.

63. 3) BosbuieMy OJI0KUTEIEHOMY 3HAUEHUIO TO/[KOPEHHOTO

BBIPAXKEHUA COOTBETCTBYET MeHbIllee 3HaUeHUe pyHKinu y. Croé
HaubosibIllee 3HAUEHHE IOJKOPEHHOE BLIPDAYKEHHE ITPUHUMAET

Wk = 2. Oro 3HAYEHHE IPUHAJIEHKUT TTPOMENYTKY
2:(-3)
[-1; 3] u paBHO 4. BHa4ynT, HAMMEHbIIee 3HAUeHHE If(2) = % =3.

Yewm manpmie x oT yuciaa 2, TeM MeHbIIle 3HAYeHUe TT0KOPEeHHOTO
BeipaskeHusi. Ha ykasaHHOM NPOMEKYTKe camMas yAaldéHHAA OT 2
TOYKA — 9TO JIeBBIH KOHEI] MPOMEKYTKAa. SHAYEHHE MO[KOpPeH-
HOTO Bmpameﬂna mpH X = —1, HAaHMeHbIllee HA YKA3aHHOM MpO-

MEXXYTKe, DABHO 3 . 3HauuT, HauboJblllee 3HAUCHHE

12

y(-1 )_F/ —ﬁ-
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CTpykTtypa y4yeo6HukoB 10-11 knaccosB

NPEAMETHbIA YKA3ATEJ1b

AprymenT GpyHxuun 8
Aprkocunyc 119
Aprroranresc 120
Apxcunye 118
Apxranrenc 120
Acumnrora 17
— ropu3oHTanbHan 17, 147
— BepTHKansHaa 17, 147
BepoarHocets 194
Benomorarensusrii yroa 188
I'eomeTpuYecKoe MECTO TOUEK
18
TI'unepbona 18
Jlpobuas uacts unciaa 24
EquanuHas okpy:kHOCTE 105
Kombunaropuka 199, 204
Kopens n-ii crenenn 45
Kocunyc yrua 104, 105
Kocunyconga 141
Koraurenc yraa 113
Koraurencouga 150
KoopauHaTh! BepIIHHBL
napabosasr 34, 280
Kopuu kBagpaTHOoro
ypasHenus 280
Jlorapudm 80

MATEMATIGA: MJTEBPA 1 HBATA idA TPOING

MATEMATIHECKIN D) AHATICLA, TEDWETFVR

AJITEGPA 11 HA4ANA
MATEMATW4ECKOr0
AHATT3A

Jlorapupmuueckas GyHKIMA
81
ManTtucca norapudgma 92

(::) OCCHUMMUCKMHH & |
P YUEOHUK oion e

MATEMATVIA. AT EBPA 3 HAATA
MATEMATVMECKDT T AMANGA, TEDWETPIR

FILERLE
XTI
AJTEGPA It HAYATIA IO
MATEMATVECKOTO

AHATTA3A

< JIypve M. B. Tpuronomerpus. TeXHUKA pelIeHNs 3a/a4. -

CNMUCOK

AONOJIHUTENNbHOWU JIUTEPATYPbI

U UHTEPHET-PECYPCOB

Boce B. Uaryunua u maremaruka. — M.: KauxHBI
«JIMBPOKOM», 2012.

Buuneiimnep I'. XpecroMaTHsA [10 MCTOPHM MATEMATHKH. -
Kumxnuei gom « JIUBPOKOM>», 2010.

Bunenxun H. A., IlTubacos JI. I1., [lTutacosa 3. @. 3a ctpal
MH yyeOHMKA MaTemMaTuKn: Apudmernka. Aiurebpa: 1nd
ana yuamuxes 10—11 ka. — M.: IIpocsemenue, 2008.

I'awros C. B. 3aHuMAaTe/IbHAS KOMIBIOTEPHAA apu(pMeTHK
TeMATHKA U MCKYCCTBO CUETA HA KOMIBIOTEpax u Oea H
M.: Kamxuslit gom « JMBPOKOM», 2012.

I'pomos A. H., Casvun B. H. MateMaTHKa A8 MOCTYHAIO]
By3EI: YuebHoe mocobue. — M.: PYJIH, 2008.

Kanain M. Marematuka. YTpara onpefenéHHocTa. — M.:
1984.

Knaiun M. Matemaruka. [louck uctunst. — M.: Mup, 1984

Koamozopos A. H. MaTtemaTHka — Hayka W npodeccus.
JIKH, 2008.

Kpamop B. C. Bafauu Ha cocTaBjeHHe ypaBHEHHI U MeTOj
pemrenus. — M.: Oruke, Mup u O6pasosanue, 2009.

VHII 10, 2006.

Mepsnar A.T., Hononerkuit B. B., Axup M. C. Anredbpauny
TpeHaxkép: Ilocobme AnA NMIKOJNBHHUKOB M abHTypHEHT
M., HUnexca, 2007.

Modernoe B. II. MaremaTuka A INKOJBHUKOB M abHTY|
ToB. — M.: UKH; Hayka, ®uamartaut, 2002.

OCHOBHbIE ®OPMYIJibl

KopHu KBagpaTHOro ypaBHeHus

ax?+bx+c=0(a#0) x1:2=%
ax®+2kx+c=0(a#0) x1;2=_—-k i'{’F
ax?+bx+c=0(@#0)a+b+c=0 x1=1,x2=§
ax?+bx+c=0@#0)a-b+c=0 xl——l,x2=-§

Popmysnsr Buera

x2+px+qg=0 X, txy;=-p, X" xy=¢q

PasyioykeHue KBaJPaTHOrO TPEXUJIeHA HA MHOMKUTEH
ax?+bx +c=a(x - x,)(x - x,)

Koopauuars! BepminHel napabossl — rpaguka KBajpaTHOIO
TpéxuieHa y = ax?+ bx + ¢

—. b __4ac - b?
Yo=73q> Yo7 T4aq

PasosxeHre HA MHOMHUTEIH MHOIOYJIEHA N-il CTENIEHH, UMEIO-
1miero KopeHs X, (cinefcTsue us reopeMsl Beay)

P (x) = (x — x))P, (%)
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MeTognyeckue nocoous

|[DOCCHHCKMH x5 By
YUYEOHMUK vocoa e

®

Copepxanue

[IpegucnoBue ..........c.0iiieenn..
TemaTHuecKoe IIJIAHUPOBAHHME. + « « v v v v v s v

10 gnace (102 4)

Copepwa HHe MaTepHana Konwyecteo KapakTepHoTHED OCHOBHEIX BHOOB
yuebH1ka HOCOB y4eBHOR 0eITENBHOCTH Y4 aLMXCs
Tmapa 1. dyurumm n rpaden 17
L Monarne dyasmmnn 8 Beid ne s 8 A eHus Gy HRIDEH © TOMO B MK po-

byHRINA nepeme HEOI X, Apry-
MeHT GyHELnK, ORTACTE o1 pe-
AedeHH B OoDIRCTE SHATE HIT
dpyvaErien. Coocobsl sagammns
pyEEIrE. OFbe IHHEEHE | 18 ]E-
cemeHNe MBOGEECTE, SHARK TR,
(50 3EATeHME THCI0BEL X MEO-
HBCTE

MeToanueckrue KOMMeHTAapUU K I'JlaBaM
VUECOHHIKA « v v v v v v v vt e oot oneanenens

[nasa 1. PyHkumm u rpadukm

1. IToHATHE QYVHKIIUMT . « v v v vt e e eeennn
2. Ilpamasda, runepboJjia, napaboJa 1 OKPY:KH,
3. HenpepbIBHOCTE 1 MOHOTOHHOCTEL (DYHKILH
4. KBagpatTnuHasd U IpoOHO-IHNHeIHAad PYHK
IIpeo6pazopaHue rpapUKOB . ... ......
3auer 110 TeMe «DYHKIIUU U TpapUKU» . .
Kourpoarnaa pabora Ne 1.
Tema « DYHKIINU U TPAPUKH» « v v v v\ W .

[naea 2. CreneHu M KOpHM

KankEVaATopa. CHpefenaTh, HAXOTHTE M 3ATHCRBATE
PyHEDRE, 001480 TH ONPegeIeHa 1 oflacTh SHAMEH A
PVHEDIM. SArTHebl B Th MEO #ECTEA ¢ TOMOTIRE SHAKOR
OFRENHERIH I NePecetaHl A MEGKerTE. 3a14BATh
PYHREOHI ¢ noMoilbi Tabannkl, rpadmea u hops yakL
Crponrs rpape 1eHEeiTEo 1 iy EE LA, S Armcsl B T
PYHEOMOHATEHER 3 ABLC IMOCTH K TEKCTOBRO 3agatde
CIPAETHTECE M 1 FROMET D INEC KM Coa D sE Hiten.
FANHCEBATE OBOIHAMEHIA OCHOBHEIY THCTORRDN MHO-
secTe [Ip nBogTE DpiMe PRl peadsHRIY ARIeHNI
(ponestoR), KOTHTECTREHHE S ¥ ADAKTE DHCTHEK Ko1h-
PRIX OOHCKIBAKTC A ¢ DoMom e Gyrrnni. Henomsao
BATE MOFIOERLE ROMIERTED HER IPOUPAMMED 115 LTI
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10 knacc (136 u)
CopepsoH9e mareprana Ko n1uecteo XOp OKTEPHMCTHED OCHOB HBLX B0
yuebHuKa YOCOB yHeBHOH LEITENBEHOCTH yYOW| HoCd
Tmasa 1. Pyarnmm B rpadeasn 20
1. Tlomsrsee qyyees mus 3 BraHeIars aHa e A Py HEDTHN ¢ TOMOIEE MEE o

PYHRINA NepeMe RO X, apry-
senr pyarmnn. 06 1aers onpatete-
HHA M OBTACTE aHAYS HIH Jy HE-
wan, Crocofil 340808 PYEEIRM,
O be I HEEE 1 Iepecs Te He MEO-
seecTe, SHarn 1 u L 0o sHauerme
HE OB MHOMECTE

HaiakEyaaropa. Ompege 18 rh, HaXoquTs 1 8 amcs-
BATH Y HELFE, 00080TE ONpegeae I 1 o0 acTs
FHATEHIA (PYHENHH. SAalHchBATE MEORSCTRA ¢ [0
MO BEY 3HAROE OB THHEHIH | I8 Pe cata e MHO-
HECTE. SA1aBATE (VHEIME ¢ TOMOIEK TADIM L,
rpafurea 1 QopMy s, CTporTs rpadie 0 H el How
PyHEDNN . 3A0HEE BATE (YVHEOHOHAIRHEIE 3ABHEN-
MOCTH K TEECTOBON S38IA08 ¢ [P AKTHHSCH M 1 Ia0-

ANTEBPA W HAYATIA
MATEMATWHECKOIO
AHATH3A

M ETPIHE CH FUM 00718 PR HHME M. 3 AITHORL R 8T 0003 H:-
WEHHA 00 HOBHEIX 4 HCI0RRY MHoxecTE. [Ipueognrs
NpUMep R PeATEHEX ARTEHII (Dponeccor), ROTmTE-
CTEEHHEE XA PIETEPHCTHEN KOTOPEX ONHCEBAKITCH
¢ nomomer gpyarnni. Henomsaosars rorosse
FOMIBRYTE[IH I T[0T [ MM EL JUTH LTS AT 34
BRCHMOCTEN, CIHC RBEATE CROMC TR A PWVHE DM ¢ 010~
poit Ea e rpadure. e perar a1 ceoieTs a ovHEDI
M OHJLTOCTP M POEATE HX ¢ HOMOITEE Tpadnia
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ANTEGPA W HAHANA
MATEMATVMECKOTD AHATH3A
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MeToquecme nocoous

3AYET NO TEME
«[MOKA3ATEJIbHAA U NOTAPUDMUYECKASL PYHKLUMN»

3OJJ,CIHHSI Aans NMMCbMEHHOM YACTH 3A4eTA

Bapuanrt 1 Bapuant 2

1. Brruucnure:

log421 + logs2 — logg14 log,.33 —log,.55 — log,:;15

CamocrostensHas paboTa

2. Pemnure ypaBHEHHE:

Bapuasnt 1

Jx+ 3 3
a)y=_—3—>5; 0)y= .
x% =25 J1Tx2 - 11x— 6
3adaHue 2. Ne 14 (4, a, 0).

Bapuanr 2

) =5 Sx
Y =352 0)y = .
x J19x2 + 11x - 8

3sadanue 2. Ne 14 (3, a, 0).

OTBeTbl K COMOCTOATENBLHOM pOSOTe

6

a)2*+2x+3=9;
0) lg2x —4lgx—5=0

a) 5* + 5* +2 = 26;
6) log2x — 3logzx —4=0

3adaHue 1. Haiigure objacth onpeneneHus (hyHKITUT:

3. PemnTe HepaBeHCTBO:

Tect

3 1
. HaiiguTe 3HaUeHNe BEIPAXKEHU 4 5E —3/0,027 + —1
i

3sadaHue 1. Hatigute obnacTs onpeneneHusa (hyHKITUN:

Bapuaur 1. 1. a) [-3; 5) U (5; +); 6) (—OO;ﬁ)u(l;

. YIOIpoCTUTe BhIpAKeHUe

+00). 2. a)[-2; —1]; 6) [0,5; 1].
BapuanTr 2. 1. a) (—o0; —6)u(6; 3]; 6)(—oc; —1) 4
U (15 +°)- 2. 2) [-2; 11; 6) [-0,5; 1.

2

OTBerTsl: a) 6,25; 0) 4,6; B) 5,3 ') 9,2,

. Pemure ypaBuenme 24/x — 1 =0,2.

OrsBerTsl a)2,01; 6)1,0001; B)1,1; r)0,001.

. Bripasute paguyc R mapa u3 (popmMyabsl odbeMa mapa

4
V = ‘—TERQ‘.
3

OTBeTsH: 3)3«{7; )'\/7 \/7 '\/7

4a2-3/a
—JE .

6)%a;  ®)1%a; r1)%".

OTBeTH: a) Wad;

b

®| OCCHMHCKMH x5
YHEOHMK wiva =



(( )\ AymuTopHBIe KOHTPO.IbHBIE PA0OTHI HAXOXATCS
L B MeTOJHYEeCKHX peKOMeHIalHsIX
H NOCTpoeHBI 0 cTpykType EID
Bapmnasr 1.

I yposens. B 3amaHmax 1-5 yKaXKHTE HOMED OTBETA, KOTOPHIH BRI CUHTAETE

BEPHEIM.
2

= X
1. VxkaxuTe 001acTh 3HAYCHHUH QYHKIHH y = —
&

OtgeTh: 1) (—o0; 0); 2) (—o0; 1); 3) (0; +0); 4) (1; +o0).

6. 6
2. Pemure HEPAaBEHCTBO —+ —— < 5.
x x+1

Otersl: 1) —1<x<0,6 1 0<x<2; 2)x=—0,6 Hx=2; 3) x<-1H—0,6<x<0H x=2.
o0nacTe oOmpeJeneHHs KOTOPOH — IPOMEXKYTOK

3. Vkaxure QyHKIHIO,
(—o0; -2).

Otsersr: 1) f(x)=,f%; 2) h(x)=ﬁ; 3) plx)=

4. Halinure HaUMeHbIIee 3HadeHNe QYHKIHUH y = p N
OteeTH: 1) 0; 2)—4;3)-5,1;4)-4.9.

@lpoccm«cuuu X 5‘

YUEOHUK vocoa *

R N pre—.
METUMHHEEKUE NOCOGME

T K. Mypoass, O, B, Mypaes
METOAWYECKOE I'IOCDEME
« ey [ K. Mypansa, O, B, Mypaowoh

MATEMATHIA: ANMEBPA 1 HASATA
MATEMATHHECKOTD AHATM3A, FEOMETPIA

ANTEBPA W HAYANA
MATEMATUHECKOrO AHANM3A

ﬁ-ﬂFEEPﬁ. W HAYANA
MATEMATWHECKOT D
AHATTH3A .

BIFTHE ARG Lir:
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BEPTHRAND

5. Kakaa wu3 QyHKUHH,
mpoMexyTEe [a:5]?
OtgeTHL: 1); 2); 3); 4).

1! J ¥ 2)[] v ]
1 b / lt1-1b
0] 1 x 0 x
TN it ¥ T
¥= ) ||| (I) —
T [
HEN Il |
8) ¥ 1] 4) y =]
as amEmgE
g g1 uﬁpt‘g
NERLYIN A1 -
N b_x] al01/b x
Puc.6. ey 1 'J/
1

3aJaHHBIX TIpadukoM (pHC.6.), BO3

II yposens

6. 1) H3o0pasute rpaduk Kakoi-HHOYIp QVHKIMH y=f(x), EEIPEPHEBHOH Ha
0Tpeske [L4] TaK, 9TOGH OTHOBPEMEHHO BEITOMHATHCH YCIOBHA:

a) X =3 — HylIb QYHKIHH;

0) hyHKmwA yOBBAET Ha oTpe3ke [1; 2] 1 Bo3pacTaeT Ha oTpeske [2; 4].

2) Cxorbko KopHeit mMeet yparrerne f(x) = 0 Ha otpeske [1;4]?

3) B Kaxoii Touke QYHKIIA IPHEEMAET CBOE HAUMEHBIIEE 3HAYEHHE?

7. JalMIMMTE YpAaBHCHHE, 3a[A0MEE TEOMETPHUECKOH MECTO TOYEK,
DaBHOYJIATEHHBIX 0T Touek 4(-2; 1) 1 B(6; 3).

I yposens
1

8. Haiifute HauMeHbIee 3HAUCHAE (YHKITHH Y= 1y
3+x _Z %

9. Tloctpoitre rpaduk GyHKIHHE V = ‘4‘3‘7‘ -3-x" ‘ :
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MeToauuyeckune nocoous

IIpedmemmuste pe3yiomamsl 00yueHUs: BBIUUCIATH
3HaUeHUA (PYHKIIUH C IIOMOIIBI0 MUKPOKAJBKYJIATOPA;
onpenendATh, HAaXOAUTh W BalHACHIBATH (PYHKIIUIO, O0O0-
JIaCThb OIIpelesleHUS U o0JacTh 3HaUeHUS (PYHKIIUH;
3allMCbIBATHL MHOYKeCTBa ¢ IIOMOIILIO BHAKOB 00'Le/inHe-
HUS U IepeceueHWS MHOXKeECTB; 3aJaBaTh (DYHKIIAIO C
IIOMOIILIO TAOJUILI, I'pauKa U (POPMYJLI; CTPOUTH

rpapuk JHUHEeWHOW (YHKONH; 3allCchIBaThL (PYHKIU- |

OHAJLHBIE 3aBHCHMOCTH K TeKCTOBOH 3aJaue ¢ IPAKTHU-
YeCKUM U FeOMeTPHUUEeCKUM COomep KaHueM; 3alliCLIBATD
0003HaUCHUS OCHOBHEIX UHCJIOBLIX MHOXKECTB.

MemanpedmemHtsie pe3yiomamosl 00ydeHUs: CTPO-
UTL TpapuKH, CUUTLIBATL HHQOPMAINIO ¢ TPpa(HUKOB
(ODYHKIUI 1 NCIIOJB30BATE ee B II03HABATEJILHON 1 COIIU-
aJILHOM ITpaKTHKe.

B 11 wmacce B mpodQHTLHOM BapHAHTe B CBA3H C0 BIOpOH NpOH3BOJHOH
paccMATpHBAeTCd MNOHATHe BRINVETIOH H BorHYVTOH dyvHrumH. Ho HekoTophle
337a9H, KOTOpEle B MpoQHIEHOM KIACCe PelaioT ¢ MOMOINBEK MPOH3BOIHBIX
MOZKHO PaccMOTPETE H Ha 0a30BOM VPOBHE.

3amanHe. CpaBHHTL 3HAUSHHS BEIpakKeHHH

102018 +1%9/2021 4 '%/2017 +'%2022

PemeHHe OCHOBAHO HA HAITIATHOM TIPEICTARICHHH O TOM, 410 II0 Mepe
VIaTeHHd 0T HAYala KOOPIHHAT PABHEIM IPHpAITeHHAM apIyMeHTa BBRIITYKIOH

__ 100{
dyarman V' = VX cOOTBeTCTBYIOT BCe VMEHBINAIOIIHEC €€ P HPAIIeHHA:

%2018 —'%/2017 > '%/2022 —'%/2021
B nmpodHIEHOM BapHAHTE YIOMAHYTOE CBOHCTBO BHIIYKIOH (QYHEIHH MOKHO
000CHOBATE ¢ TIOMOILIO TEOPEME] Jlarparsa.

YecrHag padorTa

1. dABiaserca au (PYHKIHMSA HeOpepbIBHOW Ha BCEM
MHOKecTBe JelCTBUTEeILHBIX UnceI?

2. fBiagerca Jm (PYHKOUA pPaspbIBHONM? YKa:KHUTe
TOUKH paspblBa. OmpenesieHa JU (PYHKINA B TOUKe pas-
peiBa?

3. UMmeer u rpauk (PyHKIMN BepTHUKAJIbHYIO, I'O-
PU30HTAJBHYIO aCUMIITOTHI?

3areM IIPOBOAUTCA CepUd CaMOCTOATEeJb-
HEIX paboT:

C1: N9 (2), No10 (1, 6) — IIpoBepka — (ppoHTAJIBHO
Ne 10 (1, k).

C2: N2 10 (1. B, ) — IIpoBepka.

Ne70(1). Peme nue. I'ppur QyHKIIUUA y = X"
OpoxXonuT depes Touky A (7; 343) mpu n = 3, Tak Kak
343 = 73. Omeem: Takoe n CyIlecTBYeT.

3AYET NO TEME
«PYHKUMUN U TPAPUKN»

MHCTPYKU,HH K NnpoBeaeHuo aayeta

3aueT IpoOBOJUTCS I10 IBYM BapHaHTaM 3aJaHUil, Ko-
TOpBIEe MOTYT OBITHL 3allMCAaHBl HA JOCKe UM Ha KapTod-
KaxX. YUeHHKH, IepPBLIMHU BBIIIOJIHUBIINE Bce 3aJaHUsd,
IMMOAXONAT ¢ pabdoToON K YUHTeJI0. ¥YUUTeJL IPOBepseT
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Pabouune nporpammbi

PABO4ME
NPOrPAMMbI
COONEPHAHWE
MaTeMaTHEA: anredpa H HAYATA MATEMATHYECKOID AHATHIA,
reoMeTpHsa. Anredpa H HAYANA MATEMATHYSCKOND AHATHIA.
Bazorni ypoReHE. 10—11 Knacekl

[IOACHHTEITLHE SAMMTER ., . . .\ o onrr vrsr v s er s w v s o rn o 5w e 3 a
0611188 XapaKTepHCTHED YUEBHOM MPEIMETE. . . . oo ov e s eee e nn e e 7
MECTD IPEAMETE BYSUEOHOM IUIAHE . . . . ... .oovcnnmnnanncncnnnnn 9 AT oo mons o [
JIHYHOCTHLIE, METANPEIMETHRIE H NPEIMETHEIR PeTy IETATR m ATITEEPA 1 HAYATA

OCBOEHHA YUebHOMO MPeIMETa. . .. .. i v v v m v mrarmracrmmn s ] MATEMATHMYECKOIO MATEMATUHECKOIO
CONepRAHNE YUREHOTO MPEIMETE . . .. oo oo e e e e e 11 AHATIHSA E;f"""m”"
TEMITHYECKDE IEAHMPOBAHIE | .. . ..o orrrnrnmarnreneanren 13 h

D e e e e L s e T 15

LRGeS St it e e 23
YyeGHO-METOIHYECKDE H MATEPHANLHO- TEXHHYSCKOS OBECTIeueHHEe

O6PA30BATENLHOND MPOUBECA . . . . . oo oeerme e mcacammenns 33

MaTemaTHra: anredpa H HAYATE MATEMATHYSCKOID AHATHIA,

reoMeTpHsa. Anredpa H HAYANA MATEMATHICCKOND AHATHLA.
¥YraviaeHusld ypoReHs. 10—11 K1acesl

IORCENTC LI SRTBORE . 5o s s L b v s s b s s 38 i 10 2 ] l
OFMIAA XaPaKTEPHCTHES YHRGHOTD MPEIMETA. . ... ... .. ... ... ... 42 m%"mq*g%ﬁg mﬁmﬂﬂﬁﬁﬂé
MecTo peaMeTa BYSEOHOM IUIAHE . . .. ... frrenarnrncncnnnnn - AHAnmA AHATI3A
JIMYHOCTHEE, METANPEIMETHRIE H NPEIMETHRIS Pety NLTATE

OCBOEHHA YUSOHOMD MPEIMETE . . .. .o nr e e caereaeeen 44
ComepaaHHAe YUEOHOI0 MPeIMETE . . . oo o vov e vneenanaranaranennne 47
TEMITHUECKDE IIEAHMPOBAHIE . .. . ..o rrrarnmarnrnearne 51

NI, . o e s i o e e R R R R A 31

6 G, i R e S IR . L S e O L 63
YYeGHO-METOIHYECKDS H MATEPHANLHO- TEXHHYSCKOS obecnegerne [ | weon SERER | .

OGPA30BATENEHOND MPOUEECA . . . o\ i v i neenmsaranananannns 72
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Pe3ynbTaTBHOCTL 00y4YeHus no YMK

@nacce 17 4enoBekK, U3 HUX 6 YenoBse
caoasanu npocpunb. CpegHuin dann:
6asa - 4, npodunb - 72 (0T 64 oo 84).
YunTblBasi, 4TO COCTaB Kracca B 3TOM
rogy CUnbHbLIM Ha3BaTb HESb3S,
pesyrnbTaTt NosTy4Ynsics XOpoLUnM.
@eBa H.P. [ntlly@mail.ru]

mOGM Knacce 24 y4yawiuxcs. 583@?\

YpOBEHb caanu 6 yyawmxca: ogHa "3",
ogHa "4", yeTbipe "5". [poUNbHLIN
YPOBEHb cAanu 18 yvalumxcs.
HanmeHbLlunn 6ann 27, a HandonbLWnn -
80. CpegHuin 6ann no npodunnbHOMY
YpOBHI0 cocTaBnsaeT 60 6annos. Mo YMK
MypaBuHbIX NpoAomKy paboTy B 9 knacce
Ha crnegyowmnn y4ebHbIn roa.
QHDMHeBa J1.A. [kundicheva56@mail.ru]

_—

74.

KpacHogapckuin kpan, cT. KaHeBckas.
CpegHun 6ann 51,48, HanbonbLwmnn 6ann

OynaykoBa T. [dundukovata@yandex.ru]

ﬁll Krnacce 6bImo 17 YeroBek. \

CpeaHun 6ann - 40.

CeeTnaHa 'yaunuHa [stik879@bk.ru

camoe rmnaBHoe, pebsita He
HY>XOatTCs B peneTuTopax.

onbLuoe cnacubo 3a YMK!!! A B
9TOM rogy BblMycKato Krnacc, KOTopbIn
¢ 5 knacca yuymnca rno Bawum YMK,
NPEeKpacHbIN Knacc, Ha PanoHHbIX
onuMnuagax UM paBHbIX yXKe
KOTOpbIN rog HeT. [1pekpacHo
paboTaeTtcs no Bawwnm yyebHukam,

Cpoanu aKk3aMeH rno maTtemMmaTuKe Bce.
Ha 6a3oBom ypoBHe caaBanu 7
yenoBek. Caanu Ha "5"- 1 YenoBek,
Ha "4" - 4 yenoBeka, "3" - 2 YenoBeka.
[MpodomnbHLIM YpoBEHb caaBanu 12
YyernoBek, BbiCLLMK bann - 68.

aceukan TaTbsiHa [tat-dim@vandewj/

cpeaHun 6ann 51,34, B panoHe cpeaHum
6ann - 43, B obnactu - 44,64, no Poccuu
—49,56.

ce Mou pebATa caasanu I'IpO(*)I/IJ'Ib,\

LLlep6aHb C. [scherban.sweta@yandex.ru]
N S



(@ B L.
B yem npeunmyuwectea YMK I'.K.MypaBuHa, O.B.MypaBuHou
B 10-11 knaccax nepea apyrummu YMK B nanoxeHum
TeopeTUYeCcKoro marepuana v nogoope 3agaHum Ansa passinyHbiX

YPOBHEN NOATOTOBKMU y4yallmxca?

« ObBocHoBaHHasA nocreaoBaTeNbHOCTb N3YYEeHUS
maTepuana.

« Pa3paboTaHHas addeKTUBHAA METOAMKA
N3y4yeHnst pa3Horo martepuana.

* BbICTpOeHHaa cuctema 3agaHunm B KaXkaon TeMe
(MO NPpUHUKMNY YKPYNHEHUA ANOAKTUYECKNX
eanHUL UnNun pasgeneHna TpyaHoCTen).

* B YMK peanunsoBaHo pa3suBatoLlee o0ydeHne
MaTemMmaTuke (NocTaHoBKa NpPobieM, OTKPbITUE
HOBOrO 3HaHMSA, 00y4YeHMEe HA BbICOKOM YPOBHE
TPYOHOCTWN, pa3dHOODpa3sHbie POPMYIMPOBKU
3ajaHunn u gp.).
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Kakne BO3MOXHOCTU eCTb Yy yuuTens, YTOObI BbICTPOUTDb

wHauBMayanbHble obpa3oBaTesibHble TPaeKTOpP1KU No y4edHUKam
anredpbl U Hayana matemaTMyeckoro aHanmsa?

« PasgeneHve matepuana Ha obs3aTenbHbIN U
OOMOSTHUTENbHBIN.

* MapknpoBKka cucTeMbl 3agaHUN.

* VIHTepakTunBbl B JPY.

* KOHTpOnbHbIE BONPOCHI 1 3a4aHUA NMYHKTA.

« Pasnen «OT1BeThbl. CoBeTbl. PelueHnsa».

* YpOBHEBbIE AJOMALLUHNE KOHTPOJSIbHbIE PabOThHI.

« Cnuncok gonosiHUTENbHON nNuTepaTypbl U
MHTEPHET-PECYPCOB.

 TeMbl NPOEKTOB.
* [lpeomMeTHbIN yKa3aTens.
« CnpaBo4Hble MaTepuarnsi.
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ABTOpCKVIVI cauT: muravins.ru

- Jlecko yaums, Be6uHapbl
uumepecno yqumbc;l! T

Caum asmopos YMK no MamemamUKe On;r 1 11 maccoe

i K Mypaeuua u O B Mypaeunou

Bt oRe .o

:" . 1r

| ANTEBPA 1 HAMATA
MATEMATHHECKOTD
AHATH3A

/ CMoTpHTe BedHHAPBI No Hamemy Y MK
1718 VMiTe el Ha9a IbHBIX KIaCC0B H 118 Y4uTeTeil MaTeMaTuKn
Ha caiiTe Kopnopaunn "Poccniicknii vaednnr” (' JTPODA"-"BEHTAHA")

11.05.2018. Oprasmsauns  npodiisHOTO OOydeHms cpegcteamu YMEK no
MaTeMaTHEe.
JorrayaaxH: Mypaess LK., Mypagasa O.B.

00 an‘rogax‘ OT3BIBBI ‘
--lmsnounﬂbmcmﬂ PR b
AHOBOCTH L ! AMAECKOii noMoun Il 11 | 4.05.2018. ITogroroexa k BITP no MaTeMaTHEe B HAYATEHEIX KT1accax.
_ VUHTe ™M MATeMATHRH, H w Hormazasn: Mypasm LK., Mypasura OB,
L—padorawomum no samum YMK. I
M:: Ha caiite Bbl MoKeTe: B ARMARARNRARNENEAE KOcheKTbI YPOKOB

* [MOJHAKOMHTLCH ¢ HaAMH, - Paboune nporpamMm |
* HAIINMH VIeOHHKAMH H d e

Havaasnasn ey T T TP
W ! prr".‘"“ nocoﬁl’lﬂ"i]l ) nm' i TaRAKe e o B 5 ] e o Lo Ot1a CTPAHH™EA C O3OaHa B IIOMOIOE YVIHTEIAM HATATBHEIX KIACCOE H VHIHTETAM
I c nHTepecHBIMH H AKTYAILHLIMA | | Mame - padoTaromux no HameMy ¥ ME.
B i A T A S Il_\'ﬁ.‘llrlh'a[lliﬂ.\lll 0b uﬁpa'sonamm; I Komcnextsi ypo K Ha sToff cTIpaEHDe pa3iMelleHEl HOHCIEKTEI OTKPEITEIX YPOKOE VIHIeTIeH.
YMK no I ® H3Y4HTH HOPMATHBHbIE L || | pedoTasgmn: mo samenty YME
y - 4 = T T =T T T Ber Tome momere IIPHCIATE CEOH TYVHINHES KOHCIEKTEL H IDOOSTHTBECA CEOHMH
JOKYMEHTHI, per-iaMeHTHpYOHIIHe i T 1 HApaDOTKAME C KOULTETAMIL
HHHHH T nerreannocTh YUHTEIs; H - =y, KoHCIEeKTE VPOKOR MOEHO CKATATE EMECTe C IPe3eHTAITHAME
Hudopmamms e 3ajath 11060ii Bonpoc, ! Konrpmln.le Pﬂ TRl Ha cafite Kopnoparmn "Poccuicknft yaeomur” (JPOPA-BEHTAHA). IlocvmoTpeTn!
w; - 0OCYANTHL HHTEpeCcYIMmYI npodaemy 1 Raace
o penoJaBaHHA MATEMATHKH. i ! ' Tema "Ipyvinaunble yncaa 10 20" (g. 45)

]

Bl e e | | Ougpossie IIpezeHTaNHA K YpoKy
| T . ofpazoBaTeIbLHBIE
JoKyMeHThI : EEEEEEEEEE i ‘ JI. A TleTpoBa, YIHTeIb HadaabHBIX Kilaccos MBOVY «Kopotoaxckas COILD»,

c. Kopotoax




Kopnopauus

‘ OCCHMUCKUU
yyebHMK

123308, MockBa, yn. 3opre, a. 1
(495) 7/95-0535, 7195-0545, info@rosuchebnik.ru
rosuchebnik.ru  pocy4yeoHuK.pP

HyxHa meTtoanMYecKan nogaepxKKa?

MeTtoanyeckun LeHTp 8-800-2000-550 (3BoHOK 6ecnnaTHblit), metod@rosuchebnik.ru

XoTUTe KYNUTL?

[Jook 24 ) LECTA

OTnen npoaax

OduumanbHblM MHTEpHET-Mara3ud | sales@rosuchebnik.ru MarasuH
y4ebHOW NuTepaTypbl SNEKTPOHHBIX yHEOHUKOB
book24.ru lecta.ru

XoTHUTe NpoaoNKHMUTDb oOLleHue?

© youtube.com/user/drofapublishing @) vk.com/ros.uchebnik

€@ www.fb.com/rosuchebnik @ www.ok.ru/rosuchebnik

OcTtanuch Bonpochobl?
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