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MeToguyeckue YKa3aHua gnsa o6yqarou.w|xc;| no OCBOEHUIO ANCLUMNITUHDI

Mpuctynas K n3ydyeHuto y4ebHom gMcumMninHbl, Npexae BCero obyyarmnecs A0MKHbI
O3HaKOMUTbCA C Yy4yebHOW nporpaMmon AUCUMMANHBI. INEKTPOHHbIN BapuaHT paboyen
nporpamMmbl pasmeLleéH Ha cante b BI'Y.

3HaHMe OCHOBHbLIX MOJSIOXKEHUIN, OTPaXeHHbIX B paboyver nporpamme OUCUMMIVHGI,
NOMOXeET 00y4alLMMCS OPUEHTMPOBATLCA B M3y4aeMOM Kypce, 0CO3HaBaTb MECTO U pofb
n3ydaemMom AMCUMNIMHBLI B NoArotoBke Oyayulero neparora, CTpouTb CBOK paboTy B
COOTBETCTBUM C TpeboBaHMSIMU, 3aN0XEHHBIMU B NporpamMme.

OcHOBHbIMK hopMaMn ayauUTOPHbIX 3aHATUI NO AUCUUNIINHE ABASIOTCH NpakTu4eckme
3aHATUS.

Ha npaktnyeckux 3aHATUAX HeobxoOuMMO akTUMBHO Y4yacTBOBaTb B peLUeHUn
npeanaraembiX 3ajay, HauyMHasa yXe C aTana aHanu3a yCcroBus M noucka nyTen peLueHus.
CTyoeHTy, BbI3BaHHOMY ANA pelleHus 3a4aym K Aocke, cnegyeT nogpobHO KOMMEHTUPOBaTb
X0 pelueHus 3agadn, a ctanbHbiM CTyAeHTaM — BbINOSHATb OCHOBHbIE 3Tamnbl peLleHus
NpeanoXXeHHON 3a4a4m CaMOCTOATENbHO, HO MPU 3TOM KOHTPONUPYS X0, peLleHnss Ha JOCKe.

[na ycnewHoro OCBOEHVUS OUCLMMIMHBI XXenaTenbHO BbINOMHATbL UHAUBUAYANbHbIE
3afaHus, roToBUTb JoKNaabl n pedepartsbl.

[Mpy noaroToBke K MPOMEXYTOYHOM aTTecTauun HeobxoauMo NOBTOPUTL MPONOEHHbIN
mMatepuan B COOTBETCTBMM C Yy4ebBHoM nporpammon. PekomeHOyeTCca WCnonb3oBaTb
MCTOYHMKK, NEpPEeYUCrIEHHbIE B CNUCKe nNuTepaTtypbl B paboyen nporpamme AMCUUNIUHBI, a
TaKkKe pecypcCbl 9NeKTPOHHO-6MONMoTeYHbIX cucteM. Heobxogmmo obpatnte ocoboe
BHMMaHME Ha TeMbl Y4YeOHbIX 3aHATWMIA, NPOMYLLEHHbIX NO pasHbiM npudnHam. [pu
HeobXoOMMOCTN MOXHO 00paTUTLCA 3a KOHCyNbTauuven M MeToAMYECKOW MOMOLLbI K
npenogasaTernto.

MeToaunyeckne matepuanbl Ansa ody4aroLwmMxcsa N0 OCBOEHUIO AUCLUNIIUHbI
Ne HanmeHoBaHue
n/n | pasgena AncuUnninHbI
1 HatypanbHble u uenble|[ToHaTue HaTypanbHOro n uernoro yucna.
yncna. ApudmeTnyeckne onepauun Hag HaTtyparbHbIMU U
uensiMm ymucnamu. JenumocTb. NpusHakm genumocTw.
OcHoBHasi Teopema apudpmetukn. HOK. HOQ.
CpaBHMMOCTb No Moaynto. Npuembl 1 MeToapbl peLleHus
3aja4y C UEerIOMUCIEHHbIMU BENIMYUHAMU: pasfoXeHue
Uenoro 4ucna B CyMMY MO CTENeHsM OCHOBaHMS
CUCTEMbl CYMCIIEHMS; METO[ aHanu3a genMMocTu
Haueno, ucrnonb3oBaHMe NpPU3HaKoB AeNMMOCTU; MeTos
aHanmsa oCTaTKoB; METO/ aHanusa nocrnegHen undpsbl;
MEeTOoZ 3aMeHbl NEPEMEHHbIX; METO, OLEHOK.

CopepxxaHue pasgena AUCUMNIUHBI

2 PaunoHanbHble, MoHaTHMe apudmeTnyeckon apodu. ApudmeTudeckme
nppaumoHarnbHble nlonepaunm Hag paumoHanbHbiMK vncriamu. CpaBHEHME
AEeNCTBUTENbHbIE pauMoHanbHbIX  uYucen. PelweHve  ypaBHeHMA B
ymucna. pauMoHanbHbIX yucnax. WppauunoHanbHble n

aencreutenbHble yucna. CpaBHeHMe AencTBUTENbHbIX
uncen. Lenas, gpobHasa yactu enNCcTBUTENBHOrO Yncna
N UX CBOWNCTBA.

3 CrteneHb CteneHb C HaTyparnbHbIMW U LENbIMM MOKa3aTeNnsMn u
OEeNCTBUTENBHOIO nx ceoucTtea. ApudmeTtmyeckne u anredpauyeckme
yucna KOpHMU n-on cTeneHn. CTteneHn C paumoHanbHbIMK

nokasarensamu. CteneHn C  uMppaumoHanbHbIMU
nokasaTtensamu.

4 Yucnosble paBeHCTBa V Yncnosble paBeHCTBa N HepaBeHCTBA N UX CBOMCTBA.




HepaBeHCTBa. Uucnosble nponopuun.  dopmMynbl  COKpaLLEeHHOro

dopmynebl yMHOXeHuA. [loHaTne daktopuana. buHom HbloToHa.

COKpaLleHHOro BuHoMManbHble KO3 PULMEHTBI. TpeyronbHuK

yMHOXeHUA. N3BecTHblgTackans.

anrebpaunyeckue HepaBeHcTBO Kowmn. HepaBeHcTBa BepHynnu.

HepaBeHCTBa HepaBeHcTBO KoLumn-BbyHsAKoBCKOro. 3apaun Ha
AokasaTesibCTBO pasnyHbIX anrebpaundecknx
HEepaBEHCTB.

5 Anrebpanyeckne YpaBHeHMe. ToxgecTso. HepaBeHcTBO.
ypaBHeHUs n|PaBHocunbHOCTb U cneacTteue. Llenble paumoHanbHble
HepaBeHCTBa anrebpaundeckne ypaBHeHUSA. YHMBepcanbHble MpueMbl

N MeToAbl pelleHns YpaBHEHNN N HEPABEHCTB.

6 Cuctembl ypaBHeHnn U|OCHOBHble MeToabl  pelwleHns cucteM. Cuctemsol

HepaBeHCTB. anrebpaundecknx ypaBHEHUN n HepaBeHCTB.
Heanrebpanyeckne cuctembl ypaBHEHWUI 1 HEPABEHCTB.

7 3apauu Ha|3agayM Ha OBMXeHwe. 3ajaynm Ha  KOHUEHTpauuw u
COCTaBreHue npoueHTHOe cogepxaHue. 3agaum Ha paboTty w
ypaBHEHUN n|nponsBoauTENbHOCTL Tpyda. 3ajayn Ha [onu u
HepaBeHCTB. npoueHTbl. 3agaynM C  HenosiHbIMKM  [aHHbIMK, Ha
TekcToBble 3aayum. OnNTMMMU3aLMIO.

8 Yucnosble Uucnosble nocrneposaTenbHocTU. O6WME MOHATUA U
nocrnegoBaTenbHOCTU. [CBOMCTBA.  ApudmeTudeckas U reomeTpuyeckas

nporpeccuu.

9 OreMeHThI Teopun|OCHOBHbIE MOHATUA TEOpUM MHOXECTB. AKCUOMBI.
MHOXeCTB n|Onpegenenus.  Teopembl.  Jlemmbl.  Jlornyeckoe
MaTemaTUyeckom cneposaHue. HeobxoguMmble M gocTaTOyHble YCNOBUS.
NOTUNKN Kputepuin. TlNpusnak. Concteo. [lpsmas, obpaTtHas,

NPOTUBONOSIOXHAA TeopeMbl. [lokasaTtenbcTtBo  OT
npotuBHoro. Metog maremaTnyeckon WHOYKLUMW U €ro
MCnonb30BaHWe Npy JoKasaTeNbCTBe YTBEPXKOEHUN.

10 |®yHKuMM n nx rpadpmkm |OCHOBHbIE NOHATUSA 1 onpefeneHns. Cnocobbl 3agaHns
dyHKunn. OcHOBHble cBOMCTBa QYHKUMU. JInHenHas
dyHKUMS. O6paTtHas NpPONOpPLMOHANbHOCTb.
KBagpatnyHasa  dyHkumda.  CTeneHHas  oyHKUMS.
[MokaszaTenbHas, norapngmmnyeckas n
TpUroHomeTpuyeckme  yHkumn. Wx ceBonctBa U
rpadovKku. 3agayunm  NOBbLIWEHHOW CIOXHOCTU  Ha
nccnegoBaHne PyHKUMIA 1 NOCTPOEHME rpacdmKoB.

11 |TpuroHomeTpus. ToxaecTBeHHble Npeobpa3oBaHNa TPUrOHOMETPUYECKNX
TpuroHomeTpudeckme |BblpaXXeHUn.  TPUrOHOMETPUYECKNE  YypaBHEHUS U
ypaBHeHUs n|HepaBeHCcTBa. YpaBHEHMSA U HEPABEHCTBA, coaepxaline
HepaBeHCTBa obpaTHble TPUroHoMeTpUYEeCKNe PyHKUUK

12 |lNokasaTesnbHble n|MeToabl peleHns nokasaTesibHbIX U JIorapnMmnyeckmx
norapugmmnyeckme YPaBHEHUA W HEpPaBEHCTB MOBbLILEHHOW CIIOXXHOCTM.
ypaBHeHNA n|3aganna C3 EgmHoro rocyaapcTBeHHOro ak3amMmeHa.
HepaBeHCTBa

13 |lMnaHumeTpus Akcuombl n onpegeneHnsa. OCHOBHbIE reoMeTpuyeckme

obbemMbl M uX cBoMCTBa. BnucaHHble M onucaHHble
MHoOroyronbHukn. [lNogobuwe duryp Ha  NNOCKOCTU
[[eomeTpuyeckme NoCTPOEHUS Ha NMIOCKOCTU




14 |CtepeomeTpus AKcuombl n onpeneneHus cTepeoMeTpun.
MapannenbHOCTb M NepneHanKyNApHOCTb MPAMbIX U
nnockocten. [lnowagn noBepxHoCcTEn U 0ObLEMOB
MHOTOrpaHHNKOB. Tena BpaLleHUA. Mnowaan
NOBEPXHOCTEN N O6BEMOB TEN BPALLEHNN.

BOHpOCbI K 3a4eTy no gucumnriinHe npaKTVIKyM no peweHuno 3agad NoBbILEeHHOW
CJITOXXHOCTHU NO MaTeMaTuke

1. TloHATMe HaTypanbHOro W uUernoro u4ucrna. ApudmeTtnyeckue onepauum Hapg
HaTypanbHbIMU U LienbIMKU Yucnamu.

2. [HenumocTtb. NpusHakm oennmMmocTu.

3. OcHosHas Teopema apudpmeTukn. HOK. HOL. CpaBHMMOCTb NO MOy mio.

4. [lpnembl M ™MeTOAbl pelweHus 3agad C  LUeNoOYUCHEHHbIMU  BennyMHaMmu:
pasrioXXeHne Lenoro ynucna B CyMMy MO CTENeHsIM OCHOBAHWA CUCTEMbl CYUCIEHUS; MeTo[
aHanusa [enuMoCTW Hauerno, WCMNosib3oBaHWe MNpU3HaKoB AenvMOCTW; MeTod aHanusa
OCTaTKOB; METOA aHanuia nocnegHen undpbl; MeTo 3aMeHbl NepeMEHHbIX; METO/ OLEHOK.

5. TloHatTve apudmeTmyeckon agpobu.  ApudmeTnyeckme  onepaumm  Hag
paumoHanbHbIMKU Ynucnamu. CpaBHeHME paumnoHaribHbIX Ynucen.

6. PeweHne ypaBHeHMA B paumoHanbHbIX uYucnax. MppauumoHanbHble WU
aencteutenbHble yucna. CpaBHeHWe [encTBUTeNbHbIX 4Yucen. Llenas, gpobHas 4vacTtu
JEeNCTBUTENBHOIO Yncna u ux CBoOMNCTBA.

7. CteneHb C HaTypanbHbIMWU W LUeNbiMKM noka3aTensMm U WX CBOWCTBA.
ApudmeTnyeckne n anrebpavyeckme KopHu n-on cteneHn. CTeneHn C paunoHanbHbIMU
nokasatenamu. CteneHn ¢ nppaumoHarbHbIMU NOKasaTenamu.

8. YucnoBble paBeHCTBAa WU HepaBeHCTBaA M WMX CBOMCTBA. YuMcroBble nponopuumun.
dopmynbl  COKpaleHHOro yMHoxeHus. [loHsaTue  paktopmana. bBuHoM  HbloToHa.
BuHoMuanbHble KoadduumeHTsl. TpeyronbHuK MNackans.

9. HepaseHcTBO Kown. HepaseHcTBa bepHynnu. HepaBeHcTBO KoLwwmn-ByHAKOBCKOrO.
3agaym Ha [oKas3aTeNbCTBO PasfMyHbIX anrebpanyecknx HepaBeHCTB.

10. YpaBHeHue. ToxgectBo. HepaBeHCcTBO. PaBHOCUMNbHOCTL U crneacTtsue. Llenbie
paunoHanbHble anrebpanyeckne ypaBHeHUs. YHUBepCcasrbHble NpuemMbl U1 MeTOAbl peLleHns
YpaBHEHNN N HEPaBEHCTB.

11. OcHoBHble MeTOoAbl pelleHns cuctem. Cuctembl anrebpanyecknx ypaBHEHUN U
HepaBeHCTB. Heanrebpaunyeckmne cuCTeMbl ypaBHEHUI N HEPABEHCTB.

12. 3agaun Ha aBwKeHue. 3afadn Ha KOHUEHTpauuio U MPOLEHTHOE coAepXaHue.
3agayn Ha paboTy M Npom3BOAUTENBHOCTL Tpyaa. 3agayv Ha JOnWM U NpoueHTbl. 3agaym C
HEenoJSIHbIMN JAaHHLIMU, Ha ONTUMU3aLNIO.

13. Yucnossle nocnegosatenbHocT. ObLME NOHATUA 1 cBOMCTBA. ApudmeTmyeckas
N reomeTpuyeckasa nporpeccun.

14. OCHOBHblE MNOHATUA Teopun MHoXecTB. Akcnombl. OnpegeneHus. Teopembl.
Jlemmbl. Jlornyeckoe cnepoBaHue. Heobxogumbie u goctatodHble ycnosud. Kputepun.
MpusHak. CeoncTo. lNpsmas, obpaTHasi, NPOTUBOMNONOXHAA TeopeMsbl. [lokasaTenbcTBO OT
npoTuBHoro. MeTton matemMaTu4eCcKon MHOYKLMU U €ro UCMNofb3oBaHne npu gokasaTernbcree
yTBEPXOEHUMN.

15. OcHoBHble noHATUA M onpegenenus. Crnocobbl 3agaHus GyHkuMn. OCHOBHLIE
cBoKrcTBa PyHKUMU. JInHenHasa pyHKums. ObpaTHast NponopLUMoHanbHOCTb.

16. Kesagpatu4iHas yHKUMS. CrteneHHas dPyHKUNA. [MokasaTenbHasq,
norapugmMmyeckaa n TpuroHomeTpudeckue dyHKuMn. MIx cBonctBa m rpadukn. 3agayu
NMOBbILLEHHOM CITOXXHOCTU Ha uccnegoBaHue yHKUNA U NOCTPOEHNE rpadonKoB.

17. ToxxgecTBEHHblE npeobpasoBaHus TPUrOHOMETPUYECKNX BbIpaXXeHUN.
TpuroHomeTpudeckue ypaBHeHUS N HEpPaBEHCTBA. YpaBHEHUS U HepaBEHCTBa, codepXalune
obpaTHble TPUroHoMeTpUYEeCKNEe PyHKUUK



18. MeToabl pelleHnsa nokasaTesibHbIX U NorapuMmnYecknx ypaBHEHUN U HepaBEHCTB
NOBbILLEHHOM CroXHoCcTU. 3agaHmsa C3 EgMHOro rocyaapCTBEHHOIO 3K3amMeHa.

19. Akcnombl n onpegenenns. OCHOBHble reoMeTpuyeckne o6bemMbl U X CBOWCTBA.
BnucaHHble 1 onncaHHble MHOroyronbHMKK. Nogobue duryp Ha nnockoctu FeomeTpuyeckme
NOCTPOEHUS Ha NSTIOCKOCTH

20. Akcnombl n onpeneneHvs cTepeomMeTpun. MapannenbHOCTb n
NepneHavKYnsSpHOCTb NPAMbIX M nnockocten. [nowaan nosepxHocTen UM o06beMoB
MHoOrorpaHHukoB. Tena BpalueHus. lNnowanm noBepxHocTen n 06bLEMOB TeN BpaLLEHNNA.



MHAMBMﬂyaHbeIe 3agaHund no agucuuniinHe «npaKTVIKyM no peweHuro 3apad
NOBbILIEHHOMN CNTOXKHOCTU NO MaTeMaTUKe»

ToxaecTBeHHOe Npeobpa3soBaHue anrebpanyeckmx BblpakeHUN
1. YNpocCTuUTb BblpaxeHue:

a2z -3
Y a2
\(azzgg) -3

2. yI'IpOCTMTb BblpaxeHune:
— — 2 —
('-...-"X+ \2) - \ZX

X2 4 X— VZx+ 2
3. YnpocCTuUTb BblpaXeHue:

| —
3- ||5 + \,'5 +43

I|I |
HTJ”'E . ’4+ ’5+ V3 - \,'3+ W5+ 5+ 43 -
9 X Y

ToxaecTBeHHOe npeobpa3oBaHne TPUTOHOMETPUYECKNX BblpaXkeHUN (TMNOBbLIE NPUMEPHI)
1. [JokasaTb TOXOEeCTBO:
COs4X ' tg 2X -sindX _tg? 2x
c054x - ctg 2xX + sin 4x
2. [lokasaTtb TOXOECTBO:

4sin 2a—§n sin E+20c sin E—Zoc =Cosba. .
2 6 6

3. Npeobpasosats B npousseaeHne: 2C€0S° 20+ 3c0s4a —3 .

Mporpeccuu
1. Hangnte uenoe nonoXxuTtenbHoe YMCIo N U3 ypaBHEHUSA

(3+6+9+...+3(n—1))+(4+5,5+7+...+8+23”j:137

2. lyctb 4,,4,,...a, — nocnegoBaTerbHble YNeHbl TeOMeTPUYECKON Nporpeccuu, Sn- cymma
€€ n nepsbIX 4YneHoB. [lokasaTb, YTO

(1 1 1}
S, =aa,| —+—+..—
al a2 an

x-1 x-2 x-3
3. PewnTb ypaBHeHne: x F x T x T
Anrebpaunyeckme ypaBHeEHUs
1. PewnTb ypaBHEHME: (x?—6x)? - 2-x—3) =81

(x+ V=2 1) (x- ¥x2 - 1) =1

1
=+ 33 rge x — Lenoe NoONoOXuUTENLHOE YNCHO.

2. PewnTb ypaBHeHNKeE:

3. PelwumnTb cucTemy ypaBHEHWI: ':X{'F:'z + 2x=35-2y.

(x—y)2—2y=3-2x
Jlorapndmsbl. [MokasaTenbHble U iorapndmMrnyeckme ypaBHEHUS
1. YnpocTutb BblpaxeHue:

1

| I — )2
(x 2.10g4x " Ea'lﬁgxzza_;-l_ 1 .

Jo2
2. Pewntb ypaBHeHue: x21gP X = 10-x% |



3. Pewntb cuctemy ypaBHeHUN:
y5x2751x+10 1

xy=15
TpuroHomeTpudeckue ypaBHeHUs

1. PewuTs ypasHeHue: 8€0s* X —8c0s” X —Ccosx +1=0
2. Pewntb ypaBHeHue:

m x, 1+4+sinx =
t8ly3) gy - V2 e
3. Pewwntb ypaBHeHue: 4-(sinx - cos®x + coslx - sin® x) + sin® 2x = 1]
HepaBeHcTBa

2
1. MNpwn KaknX 3HaYeHNAX a KBagpaTHbIX TpexdneH ax~ — 7x+4a npuHumaet
oTpuuaTenbHble 3HaYeHUs AN NObIX AENCTBUTENbHbLIX 3HAYEHU X?

2. PelwnTb HepaBeHCcTBO: vX* — 4x >x-3
3. PelwunTb HEpPaABEHCTBO:

logz(\;'f-lx +5- 1)

>

[ ST

log, (\:'4)( +5+ 11)
3agayn No reoMeTpumn ¢ NPUMEHEHNEM TPUTOHOMETPUN

1. OcHoBaHua paBHObeapeHHOM Tpaneuumn paBHbl a u b (a > b), yron npu 6onbLluem
OCHOBaHWW paBeH a. HanTu pagmyc OKpy>KHOCTK, ONUCaHHOW OKOSO Tpaneumu.

2.0THoLWeHNe nepumeTpa pomba kK cymme ero agnaroHanen pasHo k. Hantu yrmbl
pombGa 1 gonycTumble 3Ha4YeHus K.

3.Yron mexay BbICOTOM 1 06pasytoLLien KOHyca paBeH a. B KOHyC BnucaHa
npaBunbHasa TpeyronbHasi NPU3mMa; HUWKHee OCHOBaHWE NPU3Mbl NIEXXNUT B NITOCKOCTH
OCHOBaHMA KOoHyca. bokoBble rpaHn Npuambl — kBagpatbl. HanTn oTHoLwEeHEe BOKOBbIX
NMOBEPXHOCTEN NPMU3Mbl U KOHYCA.

[MocnegoBaTenbHOCTM U NPOrpeccum

1. B ctpoky nogpsag HanucaHo 1000 yncen. lNog KaabiM YMCNOM a NEPBON CTPOKM
HanULeM YUCro, yKasbliBaloLLEee, CKOMbKO pa3 YMCIo a BCTpevaeTcs B nepBon cTpoke. U3
NoNy4YeHHOM Takum oOpa3oM BTOPOW CTPOKW aHariorMyHoO rnoflydaem TPeTbio: MOA KaKabiM
YMCNOM BTOPOM CTPOKM MULLEM, CKONIbKO pa3 OHO BCTpPEYaeTcsa BO BTOPOWN CTpoke. 3aTtem u3
TPeTbEeN CTPOKM TakK e nosiyyaemM YeTBEPTYIO, N3 YETBEPTOM — NATYIO, U TaK Aanee.

a) [Jokaxxnte, YTO HEKOTOPAA CTPOYKa COBNagaeT Co CrneayoLLEen.

0) JokaxwnTte, 4to 11-5 cTpoka coBnagaet ¢ 12-n.

B) MNMpuBeguTte npumep Takon nepBoHa4anbHOW CTPOYKK, Anga kotopon 10-9 cTpoka He
coBnagaet ¢ 11-n.

2. MoxHo nu n3 nocnegosateneHoctn 1, 1/2, 1/3, 1/4,... BblgenuTb apumMeTU4eCKyo
nporpeccuto

a) onvHowm 4

0) onnHom 5

B) AnuHowm K, rae k — noboe HaTypanbHOe 4Mcno?

3. B 6eckoHeuHON BO3pacTaroLLen nocrnegoBaTenbHOCTU HaTyparbHbIX YACEN KaXaoe
aenntcs xota 6bl Ha ogHo 13 yucen 1005 n 1006 , HO HKM ogHO He genuTtcsa Ha 97. Kpome
TOro, Kaxgble ABa COCeOHMX 4ucna oTnmyarTca He ©bonee, yem Ha k. [Mpm kakom
HanMeHbLleM Kk Takoe BO3MOXHO?

4. [laHbl aBe nocnepoBaTenbHocTu: 2, 4, 8, 16, 14, 10, 2 n 3, 6, 12. B kaxxgon 13 HUX
Kakgoe YMCcno nonyyeHo 13 npeablayLiero no ogHOMY 1 TOMY XXe 3aKOHY.

a) Hangute aToT 3aKOH.

6) Hangnte Bce HaTypanbHble Ynicna, nepexogswme camu B cebsi (Mo 3TOMy 3aKOHY).




B) dokaxuTe, 4To Yncno 21991 nocne HECKONbKUX NepexoaoB CTaHEeT OAHO3HAYHbIM.

5. [laH NpsAMOYronbHbIN TPEYrosibHUK C LeNOYNCIIEHHBIMU CTOPOHaMM.

a) MoryT nu CTOPOHbI JAHHOrO TpeyrosfibHuKka ObiTb YfieHaMy O4HOW BO3pacTaloLlen
reomeTpu4eckomn nporpeccum?

6) [dokaxuTe, 4To Ans nboro HaTypanbHOro n 6onbliero 1, MOXXHO HaANTU Takne Tpu
yucna, KoTopble OyayT SABNATbCA CTOPOHaMW 3TOr0 TPeyrosibHUKa M 4YneHamu OLHOW
apndmMeTUYecKon NPorpeccumn ¢ pasHoOCTbLIO N.

3agayv Ha ABwxeHue

1. MoTopHada nogka npowna npoTUB TeYyeHUs pekn 255 KM 1 BepHyracb B MYHKT
OoTnpaBneHnsd, 3aTpaTtmB Ha obpaTHbIM NyTb Ha 2 Yaca MeHblle. Hangute cKopocTb NOAKM B
HenoaBWXHOW BOAE, eCrnn CKOPOCTb TeveHust paBHa 1 km/v. OTBeT gaunTte B KM/Y.

2. Tennoxon NpPOXoAWUT MO TEYEHUIO PeKkn A0 MyHKTa HasHayeHna 200 kM 1 nocne
CTOSIHKM BO3BpaLlaeTcd B MyHKT oTnpaBrieHns. Hangute CKOpOCTb TEYEHUs, eCnun CKOpPOCTb
Tennoxoga B HENnoABWXXHOW Boae paBHa 15 km/4, ctosHka gnutca 10 yacoB, a B NYHKT
oTnpasneHnsa Tennoxoq Bo3BpalaeTcs yepe3 40 yacoB nocne oTnfbITUA M3 Hero. OTBeT
pante B km/4. 11 11

3. bapxa B 10:00 Bbiwna n3 nyHkta A B NyHKT B, pacnonoxeHHoin B 15 km oT A.
MpobbiB B nyHKTe B 1 yac 20 muHyT, Gapxa oTnpaBunacb Hasag U BepHynacb B NyHKT A B
16:00. Onpegenute (B KM/4ac) CKOPOCTb TEYEHUSI PeKn, ecriv U3BEeCTHO, YTO cobCTBEHHas
CKOpPOCTb BGapxn paBHa 7 KM/u.

4. 3 nyHkta A B nyHKT B ogHOBpeMmeHHO Bblexanu gBa asToMobuns. [lepsbiv
npoexan ¢ NOCTOAHHOM CKOPOCTbIKD BECb MyTb. BTOpoM npoexan nepsyko NMOMOBUHY NYTU CO
CKOPOCTbIO 24 KM/4, @ BTOPYH MOSMOBUHY MYTU — CO CKOPOCTbKO, Ha 16 kM/4 Bornbluen
CKOPOCTM MepBOro, B pesynbrarte 4ero npubbin B NyHKT B ogHOBpEeMEHHO C nepBbiM
aBTomMobunem. Hangute ckopoctb nepBoro asTtomobuns. OTBeT gante B KM/Y.

5. Benocuneguct Bblexan C MOCTOSIHHOW CKOPOCTblD M3 ropoga A B ropoa B,
paccTosiHne Mexay KoTopbiMu paBHO 98 kM. Ha cnefgytowmnn geHb OH oTrnpaBuics obpaTtHo
CO CKOpPOCTbIO Ha 7 KM/4 Bonblue npexHen. o gopore oH caenan oCTaHOBKY Ha 7 Yacos. B
pesynbTaTte OH 3aTpaTuil Ha oBpaTHbIN MYTb CTOMBKO Xe BPEMEHW, CKONBbKO Ha nNyTb 13 A B B.
Hangute ckopocTb Benocuneauncta Ha nyty n3 A B B. OTBeT ganTte B KM/u.

6. [1ea Benocmnegucta ogHOBPEMEHHO oTnpaBunnucb B 143-kMnomMeTpoBbI npober.
lMepBbI exan Co CKOPOCTb, Ha 2 KM/4 Bornbller, YemM CKOPOCTb BTOPOro, U npubbin K
duHMWY Ha 2 4Yaca paHblie BTOpOro. HanmtTm cKopoCTb BernocunegucTa, npuwleawlero K
duHuwy BTOpPbIM. OTBET AanTe B KM/M.

7. MoTopHas nogka npowsia npotme TedeHus pekn 195 KM 1M BepHyrnacb B MYHKT
OTnpaBsrfeHnd, 3aTpaTmMB Ha obpaTHbIM NyTb Ha 2 Yaca MeHblle. HananTte CKOpOCTb TeYeHus,
€CIN CKOPOCTb NTIOAKM B HEMOABWMXHON BoAe paBHa 14 kv/4. OTBET fanTte B KM/u.

8. Tennoxon NpoOXoAWT MO TEYEHUIO pekn A0 NyHKTa HasHaveHna 308 km 1 nocne
CTOSIHKM BO3BpallaeTcd B MyHKT OTnpaBneHnd. Hanaute CcKopocTb Tennoxoga B
HenoABWXHOW BOAE, €CIiM CKOPOCTb TeYyeHusi paBHa 4 KM/, CTOsIHKa AnuTtca 8 yacos, a B
MYHKT OTNpaBneHns Tennoxod BoO3BpallaeTca yepe3d 44 yaca nocne OTMMAbITUA U3 Hero.
OTBeT gante B KM/\.

9. OT npuctaHun A K npuctaHu B, paccTositHue mexagy KOTOpbiMM paBHO 182 Kwm,
OTnpaBurcsa C MOCTOSHHOW CKOPOCTbK MNepBbln Tennoxod, a 4vepe3d 1 4ac nocne 3Toro
Ccrneaom 3a HUM, CO CKOpPOCTbIO Ha 1 KM/4 Bonbluen, oTnpaBurcs BTOpon. Hanante ckopocTb
nepBoro Tennoxoga, ecnu B NyHKT B o6a Tennoxoga npmbbinv ogHoBpeMeHHo. OTBeT fanTte
B KM/\.

10. U3 nyHkta A B nyHKT B, pacctosiHne mexgy koTopbiMn 30 KM, OOHOBPEMEHHO
Bblexanu aBTOMOBUNMUCT 1 Benocuneauct. MI3BeCcTHO, YTO B Yac aBTOMOBUNUCT npoesxaeT
Ha 30 km Oonbwe, 4yem Benocuneauct. OnpegenuTe CKOPOCTb BerocunegucTa, ecnuv
N3BECTHO, YTO OH NpnbbIn B NyHKT B Ha 1 yac 20 MmvHyT no3xe aBTomobunucta. OTBeT aante
B KM/Y.




11. MNMpuctanm A n B pacnonoxeHsbl Ha 03epe, paccTosiHUE MexXay HAMU paBHO 234 KM.
Bapxa oTtnpaBunacb C nocTosiHHOW ckopocTbio 3 A B B. Ha cnegywowmn geHb nocne
NpmbbITMA OHa oTnpaBunacb 06paTHO CO CKOPOCTHLIO Ha 4 KM/Y BonblLUe NpexHen, caenas No
nyTWU OCTAHOBKY Ha 8 4yacoB. B peaynbTate oHa 3aTtpaTurnia Ha obpaTHbIN NYTb CTOSIbKO Xe
BPEMEHWN, CKOMbKO Ha nyTb M3 A B B. Hangute ckopoctb 6apxn Ha nytm ns A B B. OteeTt
JanTte B KM/J.

3ajayun Ha cMecu u cnnasbl

1. Umeetca gBa cnnaea. [lepsBbii cnnaB copepxut 10% Hukens, sTopon - 30%
Hukens. N3 aTux AByX crnasoB nony4unu tpetuin cnnae maccon 200 kr, cogepxawmmn 25%
HWKens. Ha ckornbKo KMrorpaMMoB Macca NepBoro crnfaea MeHbLle MacChbl BTOPOro crinasa?

2. B cocya, cogepxawmn 180 r 70%-ro BogHoro pactesopa ykcyca gobasunu 320 r
BOAbl. Hangnte KOHUEHTpaLMIO YKCYCHOM KMCNOTbI B MOMYYMBLLUEMCHA pacTBOpeE.

3. Wmetotcs agBa cnnaea, cocTtosilumMe wm3 3onota M megu. B nepsBom cnnaee
OTHOLLEHME Macc 3o5i0Ta U meau pasHo 8:3, a BO BTOpoM - 12:5. CKONMbKO KuiiorpammoB
3010Ta U Mean CoaepXnTcsa B cnnase, NPUroToBneHHOM 13 121 kr nepBoro cnnasa u 255 kr
BTOpOro cnnasa?

4. Cmewanu 10%-n pactBop cepHomn KncnoTbl ¢ 30%-M pacTBOPOM TOW XXe KMCNoThbl. B
pesynbtate nonydunm 600 r 15%-ro pactBopa cepHOM KUCMOTbl. CKONMbKO B3SiNW TOro U
Apyroro pacrteopa?

5. Cmewas 40% u 15% pacTBopbl KUCNOTbI, 406aBUNIM 3 KI YNCTOW BOAbI U NONYYUnn
20% pactBop kucnoTbl. Ecnu 661 BMecTo 3 kr Boabl gobasunun 3 kr 80% pacTteBopa Ton e
KMCNOTbI, TO nony4mnu 6bl 50%-bii pactBop KMcnoTbl. Ckonbko kunorpammos 40% -ro n 15%
pPacTBOPOB KMCMOTbI ObINO CMELLAHO?

6. Ckonbko HykHO go6aBuTb Bogbl B cocyn, cogepxawmn 150 r 70% -ro pacrteopa
YKCYCHOW KMCNOTbI, YTOObLI NoNy4nTb 6 % pactBop YKCyCHOM KUCROThI? 12 12

7. K12 kr cnnaBa megn 1 onoea gobaeunu 8 kr Apyroro cnnaea, CoAepKaLlero Te xe
MeTannbl B obpaTHoW nponopuuu, MNOSy4YMB B MTOre cnnae, cogepxawun 55% megw.
CKOmMnbKO NpoLEHTOB Mean BbIfo B KaXK4OM M3 UCXOLHbIX CMiaBoOB?

8. PactBop conu maccon 40 kr pasnunu B Ba cocya Tak, YTO BO 2-OM COCye YMCTOM
CONnun okasarnocb Ha 2 kr 6onblue, yem B 1-om. Ecnm 6bl BO 2-o1 cocyn fobasunu ewe 1 kr
CONnKn, TO KONMYECTBO CONM B HEM cTano Obl BaBoe Gonblue, 4em B 1-oMm cocyde. Ckomnbko
pacTtsopa 6bino B 1-om cocyae?

9. MmeeTca gBa cnuTka 3omota ¢ cepebpom. lNpoueHTHOEe cogepxaHue 30Mn0Ta B
nepBomM cnutke 2,5 pasa 6onblue, YeM NPOLIEHTHOE CoAepXKaHne 30510Ta BO BTOPOM CIIUTKE.
Ecnn cnnaButb o6a cnutka BMecTe, TO NONy4YNTCa CrUTOK, B KoTopom Byaet 40% 3onoTa.
OnpenennTtb, BO CKONMbKO pa3 NepBbii CAUTOK TSXenee BTOPOro, ecriv U3BECTHO, YTO Mpu
cnnaBke paBHbIX MO BECY YacTeln NepBoro 1 BTOPOro CANTKOB NOMy4YaeTcs CAUTOK, B KOTOPOM
coaepxutcsa 35% 3onoTa.

10. UmeeTca aBa pacTtBopa cepHour KMcnoThbl B BoAe: nepBbint 40% v BTopon 60%. 3Tn
pacTBOpblI CMeLLanu, nocne Yyero gobasunm 5 kr yucton sogbl 1 nonyumnun 20%-bIn pacTeop.
Ecnn 66l BMecTo 5 kr uncton Bogbl aobasunm 5 kr 80%-ro pacrteopa, To nony4mnm oel 70%-
bin pactBop. Ckonbko 6bino 40%-ro n 60%-ro pactesopoB?

3agaun Ha paboTty

1. 3aka3z Ha 110 pgetanen nepBbli pabounin BbINONHAET Ha 1 yac GbicTpee, yem
BTOpoNn. CKONMbKO AeTanen B 4yac genaeT BTOpPOW pabouni, ecriv N3BECTHO, YTO MEpPBLbIM 3a
yac genaet Ha 1 getanb 6onbLue?

2. [1soe pabounx, paboTtas BMecTe, MOryT BbIMOMHUTL paboTy 3a 12 gHen. 3a CKOMbKO
AHen, paboTtas oTAenbHO, BLINOMHUT 3Ty paboTy nepBbii pabouynii, ecrnv OH 3a ABa OHS
BbINOJSTHAET TaKyto Xe 4acTb paboTbl, Kakylo BTOPON — 3a Tpy AHA?

3. MNepBas Tpyba nponyckaeT Ha 1 nNUTp BOAbl B MUHYTY MEHblLUE, 4YeM BTOpas.
CkonbKko NUTPOB BOAbI B MUHYTY nponyckaeT nepsas Tpyba, ecnun pesepsyap obbemom 110
NUTPOB OHa 3anosiHaeT Ha 2 MWHYTbl OOoNblue, YeM BTopas Tpyba 3anonHseT pe3epByap
ob6bemom 99 nutpoB?




4. Ha narotoBneHne 16 getanen nepsbi paboynin Tpatut Ha 6 YacoB MeHbLUE, YeM
BTOpOW paboumin Ha narotoerneHne 40 Takux ke getanen. I3BecTHo, YTo nepBbi paboyuni 3a
yac genaet Ha 3 getanu 6onblie, Yem BTOpon. CKONMbKO AeTarnen B 4Yac genaet BTOpoOWn
pabouunn?

5. MNepBas Tpyba nponyckaeT Ha 3 nuTpa BOAbl B MWHYTY MeEHblUE, Yem BTOpas.
CKonbko NUTpoB BOAbI B MUHYTY NponyckaeT nepsas Tpyba, ecnn pesepByap obbemom 378
NNTPOB OHa 3anonHAeT Ha 3 MUHYTbI AonbLle, Yem BTopasi Tpyba?

6. 3aka3 Ha 153 geTanu nepsbin paboumin BbINOMHAET Ha 8 yacoB ObICTpee, Yem
BTOpoNn. CKONMbKO AeTanen B 4yac genaeT BTOpon pabounin, ecrnv N3BeCcTHO, YTO NeEpBLIN 3a
yac genaet Ha 8 petanen dbonbLue?

7. Ha wnsrotoBnenne 459 pertanen nepsBbil paboumn 3atpaumBaeT Ha 10 vacos
MEeHbLUEe, YeM BTOpPOW paboyumn Ha unaroToBneHune 567 petanen. M3BecTHO, YTO MNepBbI
pabounn 3a 4yac genaet Ha 6 getanen Gonblie, yem BTOpon. CKONMbKO AeTanen B 4ac
Aenaet nepsbin padounin?

8. [1eoe pabounx, pabotaa BMecTe, MOryT BbINOMAHUTL paboTy 3a 15 gHen. 3a CKONbKo
AHen, paboTas OTAENbHO, BLINOMHUT 3Ty paboTy nepBbin pabounin, ecnu OH 3a 2 OHA
BbINOJSTHAET TaKyto e YacTb paboTbl, KaKyto BTOPONn — 3a 3 AHA?

9. [ecatb pabOTHWMKOB AO0SMKHbI ObiNM BbLINOMHMTL paboTy 3a 8 gHen. Korga oHwm
npopaboTanu 2 OHS, TO OKasasnocCb, YTO 3aKOHYUTb paboTy HeobXoaMMO yxe yepes3 3 OHS.
CKOnbKO eLle HYXXHO B35iTb pabOTHMKOB, €CNM M3BECTHO, YTO NPOU3BOANTENBHOCTb Tpyaa Y
paboTHNKOB ogMHaKoBasn?

10. CtyoeHyeckasa bpuraga nogpsagunach BbINOXUTb NAUTKOW Nos nnowaabto 210 m 2

MpnobpeTtaa onbIT, CTYAEHTbl B KaXAbll NOCMNeAylLWNA OeHb, HayMHas CcO BTOPOro,
BblknagpiBanu Ha 1,5 m 2 6onblwe, yem B npeabiaywni, 1 3anacoB NiMTKM UM XBaTUIO
poBHO Ha 9 pgHen pabotbl. [lnaHupys,, 4TO npomsBoAUTENbHOCTL Tpyda Oyaer
yBenuuMBaTbCA Takum obpasom, Opuragup onpegenun, 4To Ana 3aBepllieHus paboTbl
noHagoburtcsa ewe 6 gHen. Ckonbko KOPOBOK C NNUTKaMM emMy Hafo 3akasaTb, eCrv OL4HOM
Kopobkn xBaTaeT Ha 1,3 M 2 , a Ons 3aMeHbl HeKayYeCTBEHHbIX MNWUTOK noHagobutca 2
KOpOOKN?

3agayv Ha NPOLEHTbI U CNOXHbIE MPOLIEHTbI

1. B 2008 rogy B ropogckom kaptarne npoxwusano 20000 4enosek. B 2009 rogy, B
pesynbTate CTPOUTENbCTBA HOBbIX JOMOB, YUCIIO Xutenen Bolpocno Ha 9%, a B 2010 roay
— Ha 4% no cpasHeHuto ¢ 2009 rogom. CKONbKO YerioBek CTarno nNpoXxusaTb B KBapTane B
2010 rogy?

2. B uyeTtBepr akuum kKOMnaHuM NogopoOXann Ha HEKOTOPOE YUCIO MPOLIEHTOB, a B
NSATHULY NOAELLEeBENN Ha TO e CaMOe YMCno npoueHToB. B pesynbrtarte oHM cTanmn CcTouTb
Ha 36% pJewesne, 4eM nMpu OTKPbITUM TOpProB B 4eTBepr. Ha CKOMbKO MpOLEHTOB
nogopoanu akuum KoMnaHum B 4eTBepr?

3. Bocemb pybaiwiek gewesne KypTknm Ha 2%. Ha ckonbko NpoOUEHTOB OBeHaauaTb
pybaluek Jopoxe KypTKu?

4. CeMbsi COCTOUT N3 MY>a, XXEHbl U NX Jodepun cTyaeHTkn. Ecnn 6bl 3apnnara myxa
yBenuymnnacbk BTpoe, obwmin goxoa cembu Bbipoc 6bl Ha 108%. Ecnu 66l cTunengusa godepu
yMeHbLlUMnacb BTpoe, obwmin goxoa cembn cokpatuncs 6ol Ha 4%. CKONbKO MPOLIEHTOB OT
obLero ooxoaa ceMbi COCTaBnsET 3apnnaTa XeHbl?

5. Ouma, Aptem, puwa n Uropb yypeamnu KOMMaHUKO C YCTaBHbIM Kanutasriom
150000 pybnen. luma BHec 24% ycTtaBHoro kanutana, Aptem — 60000 pybnen, Npuwa —
0,22 ycrtaBHOro Kanutana, a OCTaBLUYHCH 4YacTb KanuTana BHeCc Wropb. Yupegutenu
[OrOBOPUIMNCE AENUTb EXErofgHyk npuodbifib NPONOPUMOHANIbHO BHECEHHOMY B YCTaBHOM
kanutan Bknagy. Kakas cymma ot npubbinm 600000 pybnen npuumtaetca Uropro? OTeeT
Aante B pybnsx.

6. AkumoHepHoe obuwectBo «MMM-numntea» o6BHABMMO KOTUPOBKY CBOUX aKLMK Ha
onwxkanwmne 3 mecdua ¢ NPUPOCTOM B NPOLIEHTaX nocnegoBaTenbHO No Mecsauam Ha 243 %,
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412 % wn 629 % nNO OTHOWEHUK K Kaxgomy npedbigyuwemy mecsauy. KakoB cpefHun
€XeMeCHAYHbIN POCT KOTUPOBOK aKLMI 3a YKa3aHHbIN nepuoa?

7. CebectonmocTb usgenunsa noHusunacb 3a 1 nonyrogue Ha 10 %, a 3a BTopoe — Ha
20 %. OnpepenuTb NnepBoHa4arnbHy cebecToMMOCTb U3aenus, ecnu HoBas cebecTonmMocTb
ctana 576 pyb6.

8. MNMycTb BKNag4unk nonoxun Ha cyeT B baHke 25000p. n B TeyeHne 3-x neT He byaer
CHMMaTb AeHbrn co cyeta. Noacumntaem, ckonbko geHer ByaeT Ha cyeTe BKNagynka vyepes 3
roga, ecnu 6aHk BbinnaymBaeT 30% B rod, WU NPOUEHTbl MOCMEe KaXOoro HavucneHus
NpUCOeanHAIOTCS K HavanbHon cymme 25000p., T.e. KanutanusmpyroTcs.

9. 3apnnata cnyxawemy coctasnsna 20000p. 3atem 3apnnaty nosbicunu Ha 20%, a
BCKope noHu3unm Ha 20%. CKonbko cTan nony4yaTb criyxatummn?

10. Ha ToBap cHuaunu ueHy cHavana Ha 20%, a 3atem euwe Ha 15%. Npu 3TOM OH
ctan ctoutb 23,8 TbiCc.p. KakoBa Obina nepBoHavyanbHasg LeHa ToBapa?

11. 3aBoa yBenuyuean ob6beM BbiNyCKaemMon NPoAyKLMM €XEerogHo Ha OOHO M TO Xe
4YMCNO NPOLEHTOB. HanWTh 3TO 4MCno, ecnu M3BecTHO, YTO 3a 2 roga o6bem BbiNycKaemomn
npoaykunn ysenuymsanca Ha 21%.

12. UeHy TOBapa nepsBoHa4vanbHO noHu3mnum Ha 20%, 3aTemM HOBYI LeHY CHU3UIK
ewe Ha 30% K, HakoHeu, nocre nepecyeta npoussenn cHmwxkeHne Ha 50%. Ha ckonbko
NPOLEHTOB BCEro CHU3UMM NepBOHaYarnbHyo LeHy ToBapa?

[MnaHumeTpua

1. B OKpyXHOCTb BnmMcaH 4eTtblpexyronsHuk ABCD, guaroHanu KOTOporo B3avMHO
nepneHaukynspHel U nepecekatoTca B Touyke E. lMpamas, npoxogsawasi yepes Touky E wm
nepnengukynapHasa Kk AB, nepecekaet ctopoHy CD B Touke M. MN3BecTHO, 4To AD = 8, AB =
4, yron CDB paBeHn 60 rpagycos. a) [okaxute, yto EM — meamaHa TpeyronbHuka CED. 6)
Hangute anuny EM

2. Yepes BepwunHbl A n B TpeyronbHnka ABC npoBegeHa OKpPY>XHOCTb, KacaroLasics
npsimoit BC, a yepe3 BeplumHbl B 1 C — papyrasi okpyXHoOCTb, kacatowascs npsivon AB.
MpogormkeHue obwen xopabl BD aTux okpyxHocTen nepecekaet oTpe3ok AC B Touke E, a
npogosrmkeHne xopabl AD oQHOM OKPYXHOCTU NepeceKkaeT OPYryr0 OKPYXHOCTb B Touke F. a)
HokasaTtb, 4yTo nnowaaun TpeyronsHnkos ABC n ABF paBHbl. 6) Hantu otHoweHue AE: EC,
ecrm AB=5unBC =09.

3. Toukn A, B, C nexaT Ha OKpyXHOCTU paguyca 2 ¢ ueHTpom O, a Touyka K — Ha
NPSMOK, KacatoLencs 3Ton OKPYXHOCTM B Touke B, npmnyem yron AKC paBeH 46°, a onvHbl
otpeskoB AK, BK, CK o6pa3syloT BO3pacTaloLlyd reoMeTpuyeckyto nporpeccuio (B
ykaszaHHomMm nopsigke). a) dokaxute, uto yrnbl ACK n AOK paBHbl. 6) Hangute paccrosHmne
mexay Toukamu A u C.

4. B yeTblpexyronbHuke ABCD, BNICaHHOM B OKPYXXHOCTb, BuccekTpuchl yrnos A n B
nepecekatotTcss B Todke E, nexawen Ha ctopoHe CD. M3BecTtHo, 4yto CD : BC = 3 : 2.
a) [JokasaTb, 4YTo paccTtosaHnsa oT Toukm E go npsmbix AD n BC paBHbl. 6) Hantu oTHowweHme
nnowagen TpeyronsHukos ADE n BCE.

5. B tpaneunn ABCD c 6okoBbimMu ctopoHamu AB = 8 n CD = 5 Buccektpuca yrna B
nepecekaet buccektpucekl yrnos A n C B Todukax M n N cooTBeTCTBEHHO, a Buccektpuca yrna
D nepecekaet Te xe gBe buccekTpucol B Toukax L n K, npnyem Touka L nexxmt Ha ocHoBaHuUn
BC. a) Hokaxute, 4yto npsmas MK npoxoauT 4yepe3 cepeauHy cTopoHbl AB. ©) Hantu
oTHoweHne KL : MN, ecim LM : KN =4 : 7.

6. B tpeyronbHuke ABC yron B npsmon, Touka M nexut Ha ctopoHe AC, npuyem
BenuunHa yrma ABM pasHa 60 rpagycam, BM = 8. a) Hangute BenuumHy yrna BAC;
6) Hangute pacctosiHue mexay LeHTpaMmn OKPY>KHOCTEWN, ONUCaHHbLIX BOKPYr TPEYrosibHUKOB
BCM n BAM.

7. Mpamas, napannenbHass ocHoBaHusm BC u AD Tpaneumn ABCD, nepecekaet
6okoBble cTopoHbl AB 1 CD B Todkax M u N. AunaroHann AC n BD nepecekatotca B Touke O.
Mpamas MN nepecekaeT cTtopoHbl OA n OD TpeyronbHuka AOD B Toukax K u L
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cooTBeTCTBEHHO. a) [dokaxuTe, yto MK = NL. 6) Hangute MN, ecnu nssectHo, 4to BC = 3,
AD=8unMK:KL=1:3.

8. [1Be OKpYXHOCTW KacalTcs Apyr Apyra BHeWwHuM obpasom B Toyke A. [Npsamas,
npoxogsiias yYepes Touky A, nepecekaeT MepBYH OKPYXHOCTb B Touke B, a BTOpyio — B
Touke C. KacatenbHasa K nepBou OKPYXHOCTM, npoxogswias vepe3 Touky B, nepecekaeT
BTOPYH OKPY>XHOCTb B Toukax D un E (D nexut mexay B n E). 3BecTHO, 4Tto AB = 5, AC = 4.
Touyka O — UEHTP OKPYXHOCTU, Kacawwenca otpeska AD n npogormkeHun oTpeskos ED n
EA 3a Toukun D n A cootBeTCTBEHHO. a) [JokaxuTe, 4yto 6) Hanante gnnHy otpeska CE.

9. Yepes BepwnHbl B n C TpeyronsHnka ABC npoxoauTt OKpYXHOCTb, nepecekaroLas
ctopoHbl AB n AC cooTtBeTcTBEHHO B Toukax K n M. a) [JokasaTb, 4To TpeyronbHukn ABC n
AMK nogo6Hbl. 6) Hantmn MK n AM, ecnm AB=2,BC =4, CA=5,AK=1.

10. B Bbinyknom yetbipexyronbHmke KLMN Touku A, B, C, D — cepeamHbl ctopoH KL,
LM, MN, NK cooTtBeTcTBeHHOo. MN3BecTHO, 4To KL = 3. OTpeskn AC n BD nepecekatotca B
Touke O. MNMnowagun yetbipexyronbHukoB KAOD, LAOB 1 NDOC paBHbl COOTBETCTBEHHO 6, 6
n 9. a) OokaxuTe, 4to nnowaan vetbipexyronbHukos MCOB 1 NDOC paBHbl. 6) Hangute
AnvHy otpeska MN.

CrepeomeTpus

1. MNnockocTb, NpoBeaeHHaa Yepes LeHTp wapa, BIMCAHHOIO B KOHYC, napannesibHa
NMOCKOCTU OCHOBaHUSA KOHyca, Aenut obbem KoHyca nonosiam. Hamtu yron npu BepLumHe
OCEBOro CeYeHns KoHyca.

2. B TpeyroneHon nnpamuae SABC Bce pebpa paBHbl gpyr apyry. Ha pebpe SA B3data
Touka M Takasq, yto SM = MA, Ha pebpe SB — Touka N Takas, yto SN : SB = 1 : 3. Yepes
Toukm M n N npoBegeHa nNnockocTb, napannenbHas meanaHe AD ocHoBaHua ABC. Hantu
OTHOLWEHME oObema TpeyronibHOM nupamMmabl, OTCEKAaeMOW OT WCXOL4HOW NpPOBEAEHHOWN
NNOCKOCTbIO, K 06bemy nnupamuabl SABC.

3. Bce rpaHu TpeyronbHon nnpammabl — paBHble paBHOGepPEHHbIE TPEYrOSNIbHUKK, a
BbiCOTa NMpamMmabl COBNagaeT C BbICOTOM O4HOW M3 ee BOKOBbIX rpaHen. Hamtn obbem
nMpamMmuabl, ecrnvm paccTosHne mexay HambonbwnmMu NpPoTUBOMNOMOXHBIMU pebpamu paBHO
eavHuLe.

4. CTopoHa OCHOBaHMsI MpPaBWIIbHOW TpeyronibHOM nupamuabl paBHa a. bokoBoe pebGpo
obpasyeT ¢ NNOCKOCTbID OCHoBaHuUA yron 60°. Hangute pagunyc cdepbl, ONMCAaHHON OKOMO
nMpamugbl.

5. B npaBunbHON TpeyrosibHOW nupamuge oTHoweHue 6okoBoro pebpa K BbicOTe
nupamuabl paBHo 2. Hamgute OTHOLWEHWE paguyca BAMCAHHOMO B nNupamMugy wapa K
CTOPOHE OCHOBaHMUs NUpaMmuibl

6. MNpaBunNbHY0 4YeTbIPEXYrONbHYI0 NUpamMuay nepecekaeT MNIOCKOCTb, MPOXoAadLlas
yepe3 BepLUMHY OCHOBaHWA nNepneHauKYNapHO MpPOTUBOMONOXHOMY 6GokoBOMYy pebpy.
Mnowaab NONyyYMBLLErocs CeYeHWs B ABa pas3a MeHblle Nfowaan OCHOBaHUSA nMpamuabl.
HanagnTte oTHOLWEHME ANUHbBI BbICOTbI NMpamMuabl K AnvMHe 6okosoro pebpa

KoHTponbHas paboTta no aucumnnuHe «lMpakTUKym no pelueHUIo 3afay NOBbILEHHON
CITOXXHOCTU MO MaTemMaTuke»

BapwuaHT 1
1. PewnTtb ypaBHeHue:
3sin®5x + 7cos5x — 3 = 0;

3x-1 — 1
8

3. Ckonbko mecT Morno 6biTb B nepBom psaay. Bo-nepsbix, nx He 6onblie 40, Tak Kak cymma
HaTypanbHbIX Yncen oT 1 go 41 pasHa 861. Bo-BTOpbIX, X HE MeHbLle 40, Tak Kak cymma
HaTypanbHbix 4ncen ot 1 pgo 39 pasHa 780, n gaxe nocne npubaBneHus K Hen 39,

x—1

2. PelwunTb ypaBHeHne: 2
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pesynbtat 6yget meHbwe 857. 3HaunT B nepBom psigy poBHO 40 mecT. Tenepb HECNOXHO
onpenenuTb, Ha Kakoe MecTo bbin NpogaH nuwHuni bunet: 1 + ... + 40 = 820; 857 — 820 =37
4. XopAa yganeHa oOT LieHTpa OKPY>KHOCTU Ha pacctoaHne h. B kaxabi n3 AByx CErMeHTOB
Kpyra, cTarmpaemMbli 3TOM XOpAoW, BNMCaAH KBagpaT Tak, YTO napa ero cocefHuX BepLUWH
NexuT Ha xopde, a [gpyras napa cocefHuMX BepLMH — Ha COOTBETCTBYIOLLEN Ayre
OKPY>XHOCTMW.

Hangute pasHOCTb ASIMH CTOPOH KBaapaToB.

5. lNepBbIN YnNeH 4YncnoBon nocnegoBaTenibHOCTU paBeH 1, Kaxabl M3 OBYX Crefyrolmx
paBeH 2, KaXabl N3 Tpex cneayoLwmnx 3a HUMU paBeH 3 1 T.4.

Uemy paseH 2005-1 uneH aTon nocrnenoBaTefibHOCTU?

BapwuaHT 2
1. PewnTtb ypaBHeHWe: cos2x —5sinx —3 =10
2 x-3 3 3
2. PewuTb ypaBHeHue: g = E

3. Kaxxgbii n3 Tpé€x npustenen nubo Bcerga roBopuT npaeay, Nnnbo Bcerga SmkET. Vim 6bin
3agaH Bonpoc: «EcTb nn xota 661 0OAMH fXXew, cpeau ABYX ocTanbHbIX?» [lepBbl OTBETUN:
«HeTt», BTopon otBeTUn: «day. Yto otBetmnn Tpetnn?

4. Hantu BCce HaTypanbHble 4ucna, oOkaHymBawwmeca Ha 2006, koTopble nocne
3a4yepKuBaHUs NocnegHnx qubl(g)ex undp %/MeHbLLIaIOTCﬂ B LIESI0€ Ymcno pas.

5. Buiuvcnutb cymmy a2%% + 1/a?°% ecnma*~a + 1 = 0.

BapuaHT 3
1.PewnTb ypaBHeHue: 2tg-3x —3tg3x +1 =10
2. PewmnTb ypaBHeHune: 2% 4451y (%)3‘2X :%

3. Kaccup npoaan Bce 6uneTbl B NepBbI psig KMHOTeaTpa, npuyemM no owmbke Ha ogHO 13
MeCT 6bIn1o NpoaaHo ABa dbuneta. Cymma HOMEPOB MECT Ha BCeEX 3TUX buneTax paBHa 857.
Ha kakoe mecTo npogaHo ga obuneta?

4. Bulumenuts cymmy a2%% + 1/a*°®, ecnm a®~a + 1 = 0.

5. Hamtm Bce HaTypanbHble u4ucna, okaHudmBawwmecss Ha 2006, koTopble nocne
3a4yepKuBaHUSA NOCNeHUX YETbIpeX LGP YMEHbLLUIAOTCS B LIENOe YNCo pas.

BapwuaHT 4
1.PeluTb ypaBHeHue: 2cos x +5sinx—4 =0

. 3x+2 X
2. Hantm x: 2 +8" =320
3 Ha octpoBe HeBe3eHUsi OTMEHUNM NOHEAENBHUKU: Y HAX 3@ BOCKPECEHBEM Cpa3y crieayeT

BTOPHMK. 3a nocrnegHun rog (To ectb, ¢ 15 gekabpsa 2002 ropga no 14 pekabps 2003 roga)
BOCKpEeCEHbsl Ha OCTpPOBE COBMajanu C HalWnUMM BOCKPECEHbSIMN POBHO BOCEMb pa3s. Kakon
AeHb HeJenun Ha OCTpoBe ceroaHNa?

4. PewunTe ypaBHeHue (x-2)(x-3)(x+4)(x+5) = 1320.

5.Ha nnockocTtu gaH otpesok AB. 'ae MmoxeT ObITb pacnonoxeHa Tovka C, 4tobbl ABC 6bIn
OCTPOYrosfibHbIM?
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Tembl pechepatoB no aucuunnumHe NMpakTUKyMm no peLeHuto 3aga4y NoBbILLEHHON

1.
2.

CNOXHOCTU NO MaTeMaTuke
HennmocTb. [Npn3Haku 4efiMmocTu.
Mpuembl “ MeTOObl peweHna 3agady C  LEeSNIOYMCIIEHHbIMU  BENUYMHAMM:

pasnoXxeHne uenoro 4mcria B CyMMy no crteneHAmMm oCHoBaHUA CUCTEMbI CHUCITIEHUA, MeTOo[

aHalrim3a

OCTaTKOB,

AeriMMOCTM Haueno, ucnonb3oBaHWe MNpU3HAKOB AeNUMOCTU; MeTo[ aHanusa
MeTo[ aHanusa nocrnegHen undpbl; MeTo4 3aMeHbl NepeMEHHbIX; METOZ OLIEHOK.
MppaumnoHanbHble U AeNcTBUTENbHbIE YMcna.
CTteneHb C HaTypanbHbIMU U LernbiMY nokasaTensamMn n nx CBOMCTBa.
Yuncnosble paBeHCTBa U HEpaBEHCTBA U UX CBONCTBA.
lMoHaTue pakTopmana.
BuHoM HbloToOHa. BHOMManNbHbIE KO3 PUUNEHTDI.
TpeyronbHukK Nackans.
HepaBeHcTBO KoLun.

. HepaseHcTBa BepHynnu.

. HepaBeHcTBO Kowu-byHskoBckoro

. YHMBepcarnbHble NpMeMbl U1 METOAbI PeLUEHNS YPaBHEHUI N HEPABEHCTB.
. OCHOBHble MeTobl peLleHNst CUCTEM.

. 3aga4m Ha ABUXEHMe.

15.
16.
17.
18.
19.

3agayn Ha KOHLEHTpauMIo U NPOLIEHTHOE CoaepXaHue.

3agayn Ha paboTy n NPoM3BOANTENBHOCTbL TpyAa.

3agaym Ha oM U NPOLEHTDI.

Uuncnosble nocnegoBaTeNbHOCTHU.

MeToa matemaTnyeckon WHOYKUUM U ero MCNOSfb30BaHWEe Npu AoKasaTenbCTBe

YTBEPXOEHUN.

20.
21.
22.
23.
24.
25.
26.

KBagpatunyHas yHKUnA.

CteneHHasn dyHKUMS.

MokasaTenbHag, norapummuyeckas u TpuroHomeTpudeckme yHKUNN.
ToxaecTBeHHblE Npeobpa3oBaHNs TPUFOHOMETPUYECKUX BbIPAXKEHWMN.
OcHoBHble reomeTpuyeckne o6beMbl 1 X CBOMUCTBA.

Mnowaan NnoBepxHOCTEN N OO6BHEMOB MHOMOrPaHHMKOB.

Tena BpawieHus. MNnowanm noBepxHocTen 1 06bLEMOB TeN BpaLLEHUN.

O6wwe TpeboBaHus, NpeabsBrisemble K pedepaTty

— pedepat [orKeH npeactaBndtb cobon  caMOCToATENbHYK  pa3paboTky
npobnembl N0 U3y4aemMon ANCLMUNINHE

— OCHOBOW pedepaTa AO0SMKHbI CIYXUTb COBPEMEHHbIEe Nybnukauuu, matepuansl
No COOTBETCTBYIOLLEN TEME

— nnaH 1 matepuanbsl pedepaTa OOMKHbI PacKpbiBaTb BbIOpPaHHYO TEMY

— cofepXxaHune packpbiBaeMblX BONPOCOB JOMMKHO CONPOBOXAATbCA CCbINIKaMu Ha
NCTOYHMKM, NCNONb30BaHHbIE aBTOPOM, M B KOHLE paboTbl NnpunaraeTcsa Cnmcok
3TUX UCTOYHMKOB

OcHoBHble aTanbl NOAroTOBKN pedepata

BbIGOp TEMBI

KOHCYNbTauun pyKOBOAUTENS

NoAroToBKa nnaHa pedepaTta

paboTa ¢ uctoyHmkamm, cbop matepmana
HanucaHue TekcTa pedeparta

odhopMIeHre 1 NpeaoCcTaBeHNE ee PyKOBOAUTENIO
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TpeboBaHus kK oopMneHunto: 06bEM pedepaTta AOMKEH cocTaBnAaATb 15- 20 cTpaHuy
ne4yaTHoro TekcTta, dopmaTt A4, npu 14 wpudpte U 1,5 MEXCTPOYHOM WHTEpBane Ha
CTpaHuuax ykasbiBaloTcs Homepa. [Monsa ctpaHuubl: neBoe 3 CM, BEPXHEE U HUXKHEE MO 2 CM,
npasoe 1,5 cm. Bce dhopMyrnbl 4OMKHBI ObITb HAOpaHbl B pegaktope hopmyin.

PedepaT npumepHO JOMKEH UMETb CrieyroLLyt0 CTPYKTYpY:

1. BBegeHune msnaraetca Ha 2-3 cTpaHuuax. CoaepXxuT akTyanbHOCTU BblGpaHHON
TeMbl, onpegeneHve uenv n 3agay paboTbl.

2. OcHoBHasa 4acTb MMeeT 2-3 MyHKTa, MPUMEPHO pPaBHbIX MO O6bLEMY. B HUX
packpbiBaeTcs Tema, Npy cobniogeHnn NorMkn B nepexoge oT O4HOro Bonpoca K Apyromy u
YETKOCTW 3aBepLUaloLLMX X BbIBOOOB.

3. 3aknoyeHne 3aHumaeT 1-2 CTpaHWUbl U COOEPXWUT OCHOBHble OBOOLLEHHbIE
BbIBOAbI MO BCeMY pedeparTy.

Cnncok nutepaTypbl COCTaBnseTcs B andaBUTHOM nopsake U OOSMKEH BKIYaTb He
MeHee 5-6 HauMeHoBaHUN.
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