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1. O0mue mMoJI0KEeHUA

1.1 lenu 1 321244 MPOMEKYTOUYHOM aTTeCTAIUN

[lenpt0 MPOMEKYTOUHOM aTTecTalMu OOYYalolUXCsl SIBJISETCS YCTaHOBJICHHE
COOTBETCTBUS pe3yjibTaTa OCBOCHHS OOYYaIOIIMMUCS JIMYHOCTHBIX, METalpeIMETHBIX,
MPEeIMETHBIX Pe3yJbTaTOB OCBOCHUS MTPOTrPAMMBI TUCHHUILIMHBI TPEOOBAHUAM K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM oOpa3zoBarenbHOi nporpammbel ®I'OC cpegnero oOuiero oOpa3zoBaHus,
c(OpMHUPOBAHHOCTU OOIMIMX KOMIIETEHUUU TpeboBaHUsM PDenepaabHOro rocyAapcTBEHHOIO
o0pa3oBaTeIbHOTO  CTaHAApTa  CpPeAHEro  IpodecCHOHANIBHOTO  OOpa3oBaHHs 1O
cermanbioct 44.02.03  Ilemarormka JOMOJHUTENBHOTO OOpa3oBaHUs, paboueit
nporpaMMbl yaeoHo# aucrumuael OY J1.04 MaTtematuka.

['maBHOH 3amaveil MPOMEKYTOUHON aTTECTALlMM OOYYarOIIUXCsl SIBJSETCS MPOBEPKA U
OILICHKA YPOBHSI OCBOCHHS 00YUYaIOIIMMUCS MPEIMETHBIX PE3yJIbTATOB OCBOCHUS MPOrPAMMEBI,
c(hopMUPOBAaHHOCTH OOIINX KOMITeTeHINH yueOHo# auciuminael OY J1.04 MaTtemaTuka.

IIpeaMeTHbIE pe3yJbTATHI:

[11 chopMupoBaHHOCTH MPEJCTABICHUN O MAaTEMATUKE KAK YaCTH MUPOBOM KYJIbTYpHI
U MeCTe MaTeMaTUKe B COBPEMEHHOM IIMBUIIN3ALINH, CTIOCO0aX ONMUCAHUS SIBICHUN pealbHOTIO
MHpa Ha MaT€eMAaTUYECKOM SI3BIKE;

[12 copmupoBaTh MpeACTAaBIEHUE O MATEMATUYECKUX MOHATHUAX KaK BaKHEMINX
MaTEMaTU4YECKUX MOJEIAX, IO3BOJISIIONIMX ONMCHIBATh M H3y4yaThb pa3HbIE IPOLECCHI;
ITOHUMAaHHE BO3MOXHOCTH aKCHOMAaTHYECKOT0 IOCTPOEHUSI MATEMATUYECKUX TEOPU

[13 BrmageHue MeToAamMHM [OKA3aTe€IbCTB M AITOPUTMOB DEIICHHS, YMEHHE HX
IIPUMEHATH, IPOBOJUTD JOKa3aTEIbHBIE PACCYKACHHS B XO/I€ PEIICHMS 3a1a4;

[14 BmageHue  CTaHAAPTHBIMU  INPUEMAMHU  PEIICHUE  PAlMOHAIBHBIX WU
UPPALMOHAJIBHBIX, I10KA3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHU U
HEPABEHCTB, UX CUCTEM; MCIIOJb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHUCJIE
JUISl IOMCKA YT PELICHUS U WITIOCTPALUK PELICHUs] YPABHEHUN U HEPABEHCTB;

[15 chopmupoBaHHOCTH TPEACTaBICHUI 00 OCHOBHBIX TMOHSATHUSX MAaTEMATHYECKOTO
aHaJu3a W HUX CBOMCTBax, BJaJICHHE YMEHHUEM XapaKTepHu30BaTh MOBeAeHUE (DYHKIIMIA,
WCIIOJIb30BAHME MOJYYEHHBIX 3HAHUM JJIs1 ONMCAHMS U aHAJIN3a PEAIbHBIX 3aBUCHMOCTEN;

[16 BmageHWE OCHOBHBIMH HOHATHSMM O IUIOCKHX W IPOCTPAHCTBEHHBIX
reoOMeTpPUUECKUX (PUrypax, 1 UX OCHOBHBIX CBOMCTBaX, c(hOpMUPOBATH YMEHHE PACIIO3HABATH
reoMeTpuueckue (Urypsl Ha ueprexax, MOAENAX U B pPeaTbHOM MHpE; NpPUMEHEHHE
M3YYEHHBIX CBOMCTB TeOMETpHUYECKUX GUryp U (QOopMysa A pElIeHUS T'e€OMETPUUYECKHX
3a/1a4 U 3aJ]1a4 C IPAKTUYECKUM COJICPKAHUEM;

[17 cdopmupoBath mpencTaBieHHe O TMpoleccax M SBJICHUSAX, HMEIOUINX
BEPOSITHOCTHBIN XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, OCHOBHBIX
MOHATUAX JJEMEHTAPHOM TEOPUM BEpPOSTHOCTEH; YMEHHME HAxXOJUThb U OLCHUBATH
BEPOSITHOCTH HACTYIJIEHUS COOBITHM B MPOCTEHIINX NPAKTUYECKUX CUTYalUsIX U OCHOBHbBIE
XapaKTEPUCTUKH CIyYalHBIX BEJINYUH;

I18 BrageHue HaBBIKAMHU MCIOJIb30BAaHUSA TOTOBBIX KOMIIBIOTEPHBIX HPOrpaMM IpHU
peLIeHUN 3a/1a4.



1.2. ®opMa npoMeKyTOUYHOM aTTEeCTAIMHU
e KOHTPOJIbHOU paboThl (1 cemecTp); Dx3amen (2 cemectp).
@oH/I  OLEHOYHBIX  CPEJCTB  COMCPKUT  KOHTPOJBHO-OICHOYHBIE  CPEJCTBA,
HEOOXOIMMBIX JUTS TIPOBECHUSI TEKYIIIETO KOHTPOJISI U 9K3aMEHa.

1.3. Cucrema o1leHMBaHUS Pe3yJabTATOB BbINOJTHEHUSs 3a]aHUIi

OueHuBaHUE pe3yJbTaTOB BBIMOJHEHUS 3aJaHUN  MPOMEXKYTOYHOM aTTecTaluu
00y4Jarouxcsi OCYIIECTBIISIETCS HA OCHOBE CJIEAYIOIIHNX MTPUHIIUIIOB:

JIOCTOBEPHOCTH OIICHKM — OIIGHMBAETCS YpPOBEHb CHPOPMHPOBAHHOCTH 3HAHUH,
YMEHUM, TPaKTUUYECKOTrO  OMbITa, OO0mUX ¢  MNpOPECcCUOHATBHBIX  KOMIIETEHIUH,
MIPOJICMOHCTPHUPOBAHHBIX O0YYAIOIIIUMHUCS B XOJI€ BHITIOJTHEHUSI 3aJaHNS,

aJICKBaTHOCTH OIICHKM — OIICHKA BBITIOJHCHHS 3aJaHU JOJDKHA TIPOBOJIUTHCS B
OTHOIIEHUU TE€X KOMIETEHIUU, KOTOpbIE HEOOXOAUMBI ISl 3(PPEKTUBHOTO BBIMOJIHEHUS
3aJ]aHu;

HAaJIC)KHOCTH OIICHKH — CHCTEMa OIICHMBAHUS BBIIOJIHCHUS 3aJaHMi JTOJDKHA 00J1a1aTh
BBICOKOM  CTEMEHBIO  YCTOWYMBOCTH  MPU  HEOJHOKPATHBIX  OILIEHKAaX  YPOBHS
c(hOpMUPOBAaHHOCTH 3HAHWUU, YMEHHUH, MPAKTUICCKOTO OMbITA, OOIMUX M MPOdheCCHOHATBHBIX
KOMITETEHITUH 00yJaromnuxcs;

KOMITJICKCHOCTH OIICHKM — CHCTEMa OIICHHMBAHMS BBIIOJIHCHHUS 3aJaHUN JIOJDKHA
MO3BOJIATh HMHTETPATUBHO OIICHWBATh OOImHME H MPOodeCcCHOHATbHBIE KOMIICTCHIIMH
00y4Jaromuxcs;

0OBEKTUBHOCTH OIICHKH — OIICHKA BBITIOJHEHHS KOHKYPCHBIX 3aJaHUH JTOJDKHA OBITH
HE3aBUCHUMOM OT OCOOCHHOCTEH Mpo(EeCCHOHAIIBHOW OpUEHTAIlMM W MPEINOYTCHUN
MpenoaBaTeseil, OCYIIECTBISIONINX KOHTPOJIb WM aTTECTAIIHIO.

[Ipy BBIMOJIHEHUU MPOLIEAYP OLEHKU 3aJaHUH HCIOJIBb3YIOTCS CIAEAYIONINE OCHOBHbBIC
METO/BI:

METO/ pacueTra MepBUYHBIX 0aJJIOB;

METO/I pacueTa CBOJHBIX 0aJlIOB;

Pe3ynbTathl BBIMOJHEHUS 3aJJaHUN OIIEHUBAIOTCS B COOTBETCTBUU C Pa3paOOTaHHBIMU
KPUTEPUSMH OLICHKH.

Hcnonw3yeres msaTy 6alibHAs IIKaja IS OIlCHUBAHUS PE3YIbTaTOB 00YUEHUS:

[lepeBon msATH OanbHOM IMIKANBl y4eTa Pe3yJbTaTOB B MATH OaJIbHYIO OIICHOUYHYIO

IKany:
Ouenka KosmmuecTBo 0a/1510B, HAOpaHHBIX 32
BBINOJTHEHUE TEOPETUYECKOTO H
NMPAKTHYeCKOTro0 3a1aHUsA, CPeTHUH 0aJT Mo
HTOraM aTTecTaluu
OrneHka 5 «OTIMIHOY 4,6-5
OreHka 4 «XOpoIIoy» 3,6-4,5
Orenka 3 3-3,5
«YJOBIIETBOPUTEILHOY
Ornenka 2 <29
«HEYIOBJICTBOPUTEIHLHOY




2. Pe3yJbTaThbl OCBOEHHS JUCIHUIIMHBI, MO/JIeKAIIHE POBEPKe

O0beKThI OLlCHUBAaHUA:

IT1 cdopMupOBaHHOCTH MPEACTABIECHUN O MATEMATHKE KaK YaCTU MUPOBOU KYJIbTYpPbI U
MECTE MaTe€MaTUKE B COBPEMEHHOW LMBWJIM3ALUHU, CIOCO0AX OINUCAaHUS SIBICHUM
pEaJIbHOrO MUpa Ha MaTEMaTUYECKOM SI3BIKE;

[12 copmupoBaTh MNpeACTABIEHUE O MATEMATUYECKUX TMOHATHUAX KaK Ba)KHEMIINX
MaTEMaTUYECKUX MOJENAX, IMO3BOJLIOIIMX ONMCHIBATH W H3y4yaTb pas3HbIC
IPOLECCHl;  TOHMMAaHHWE  BO3MOXKHOCTM  aKCMOMAaTHMYECKOrO0  IOCTPOEHHUs
MaTeMaTH4ECKUX TEOPUN

[13 BnageHwe MeETONAMM JOKA3aTENbCTB W AITOPUTMOB pELIEHUS, YMEHUE HX
IIPUMEHATH, IPOBOAUTH JOKA3aTEIIbHBIC PACCYKICHHS B XO/I€ PEIICHUS 3a/1a4;

[14 BnangeHue CTaHAAPTHBIMU IPUEMAMHU PEIICHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX,
IIOKAa3aTeIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHUN M HEPABEHCTB, UX
CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAaMM, B TOM YHCIIE IS
MIOMCKA IYTH PELICHUS U WLTIOCTPALIMHU PEIIECHUSI YPaBHEHUN U HEPABEHCTB;

I15 copmHupoBaHHOCTH MpPEACTaBIEHUN 00 OCHOBHBIX MOHATHUSX MaTeMaTHYECKOIO
aHaJIu3a MW WX CBOMCTBAX, BJIAJCHUE YMEHUEM XapaKTepU30BaThb IIOBEACHUE
(GyHKUMHA, HCIOJNIB30BAaHUE IMIOJYYEHHBIX 3HAHUM [UIs ONHCAHUS U aHajau3a
peabHbIX 3aBUCHUMOCTEN;

[I6 BnageHME OCHOBHBIMM HOHATHUSMH O IUIOCKMX M IPOCTPAaHCTBEHHBIX
reoMeTpUYecKuX (Urypax, ¥ MX OCHOBHBIX CBOWCTBaX, c(HOpMUPOBATH yYMEHHE
pacno3HaBaTh reOMETpUYecKue (Urypbl Ha YepTekax, MOJEISIX M B PEAIbHOM
MHUpE; MPUMEHEHUE U3YYEHHBIX CBOWCTB reOMeTpUYecKuX (uryp u Gopmyin ais
pEILIEHNs TEOMETPUYECKUX 3a1a4 U 3aa4 C IPAKTUUYECKUM COJEPKAHNUEM;

[17 cdopmupoBaTh TpeACTaBICHUE O TIpolleccax U SBJICHUSAX, HMEIOIIUX
BEPOSITHOCTHBIM XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAbHOM MMHpE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOW TEOPUM BEPOSTHOCTEH; YMEHHME HAXOIUTh U
OLICHUBAaTh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MNPaKTHUECKHX
CUTYyalUsAX U OCHOBHBIEC XapaKTEPUCTUKU CIIyYalHBIX BEJIMYHH;

[I8 BnageHue HaBBIKAMHM HCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpU
pelIeHnN 3a/1a4.

MeToa npoBeieHNsI ATTECTAIMU: BHITIOJIHEHHE SK3aMEHAIITMOHHOTO KOMITJIEKCHOTO
3aJIaHus.

3ananmue:

1.OTBETUTH HAa BOMIPOCHI.

2. Pemmuts 3amayn.

dopma aTTecTAlUM: BHINIOJHEHHE KOMIUIEKCHOTO 3aaHusl.

3ananue:

1. TeopeTnueckoe: OTBETUTH Ha JBa BOIIPOCA, MPU BBHITIOJHEHUHN 3a1aHUST 00yJarOIUNACS
MOJKET B MMCbMEHHOU (hOpMe COCTaBUTH IJIaH OTBETA HA BOIPOC;

2. I[IpakTudeckoe: BHITIOJIHEHUE ABYX MPAKTHUYECKUX 3aJaHUN.

YcioBus BLINOJTHEHHS 3aJaHUS:



1) 3a7aHKe BBIIOJIHIETCS B KaOMHEeTe «MaTeMaTHKa,

2) 00ydarommecs: OTBEYAIOT Ha JBa TEOPETUUYECKUX BOMPOCA,;

3) nmpakTUYEeCKOe 3aJaHKIE BHITIOIHICTCS MUCHbMEHHO Ha OyMa)XKHOM HOCHTEIIE.

4) BpeMmsi, OTBOJMMOE Ha BBITIOJHCHHE 3a1aHus - 270 MUHYT, B TOM YHCIIC:

5) nrcbMeHHBIH 0TBET Ha BONPOoCchl— 240 MuH: (15 MUH Ha TOATOTOBKY, 225 MUH Ha
cobece10BaHME)

6) pemienne 3agaun - 30 MUH.

7) MakcHUMalbHBIN 0allj 3a 3a1aHue -5 0aJIoB, B TOM YHCIIC:

OTBET Ha BOMPOCHI - 2 Oana,

BBITIOJTHEHUE MHUCHbMEHHOTO 33/1aHus - 3 Oaa.

3. KOHTpPOJIbHO-0LIEHOYHBIE  MAaTepHaJbl s TeKyllero  KOHTPOJsS M|
NMPOMeKYyTOUHOM aTTeCcTAlMU
3.1 3apanus 1y TeKyIIero KOHTPOJIsI
3.2  3apanus I TeKYIIero KOHTPOJIsI
BapuaHThl TecTOB:

1. K kakomy M3 JaHHBIX POMEKYTKY NPUHAAIEKUT YUCIO0 9
A.[0,1;0,2]
b. [0,2; 0,3]
B.[0,3; 0,4]
I'.[0,4; 0,5]

2. Pemure ypaBnenue: x> —x —20 =0

Bnuwume omaem (5, -4)

+1,7 10
3. Haiinure 3Ha4YeHue BbIpaxeHusi: 0,628

Bnuwume omeem (182,5)

{1—3){“_-1 16

4. Pemmte cucremy ypaBuenuii: - 6 +2X < 6

Bnuwume omsem ([-5;0])

5. Pemure 3amavy: CnopTHBHBII Mara3uH NpoBOAUT akuuI0: «JI1000i cBUTEp
no ueHe 600 pyoueit. IIpy mokynke JByX CBUTEPOB — CKH/JKA Ha BTOPOM
60%». Cro1bK0 pyOJield NPUAETCH 3AIVIATHTD 32 MOKYNKY ABYX CBUTEPOB?

Bnuwume omeem (840)



6. Pemure 3amauy: /leBsaruxkiaaccHuku Ilers, Kars, Baus, Jlama u
Harama Opocuiu xpeduii, KoMy HauMHaThL Urpy. Haiigure BeposATHOCTH
TOI0, YTO UTPY JA0JI)KHA HAYATH JIeBOYKA.

Bnuwume omeem (0,6)

3 logs + +2logs 6 — logs 12.
7.  BbIYHCJIHUTE: 8

Bnuwume omeem (-8)

273 _[L} *
8. Beruucaure: 16

Bnuwume omeem (1)
9.  Pemmre ypaBuenns; 0% (4x -1 =1
Bnuwume omeem (1)

10. Pemmre ypaBHenme: VO+x—x" =1-x

Bnuwume omsem (-1)

log, (4-2x) >-1
11. PemuTe HEpaBeHCTBA: :
Bnuwwume omeem (0,0,5)

12. Ilpsamas a napaJuiejibHa MJIOCKOCTH 0, a MPSAMAas € JIEKUT B MJIOCKOCTH 0.
Omnpenenure, MOTyT JIU PSIMbIE A U C:

A. OBITH apaJlJIeJIbHBIMU
b. nepecekarbcs

B. ObITH CKpeIUBAKIUMHUCS

13.1110cKOCTH 0. MPOXOAMT Yepe3 cepearHbl 00KOBBIX cTOPOH AB u C/I Tpanennu
ABCJI —touku M u N. Haiigure BC, ecaim AJl =10 cm, MN =8cm.

Bnuwume omeem (6)

14. TI1nockocTh, napajieabHasi npsimoii AB Tpeyrosabnunka ABC, nepecekaer
cropony AC B Touke M, cropony BC B Touke N. Haiinure orpe3ok MN, eciiu AB
=25 cm, AM : MC = 2:3.

Bnuwume omeem (15)



15. Y3 TOYKH K IJIOCKOCTH NMPOBe/IeHbI IBe HAKJIOHHbIe. HalinnTe NIHHBI
HAKJIOHHBIX, €CJIM 0Ha 00./Ib1e APYIOi B 2 pa3a, a COOTBETCTBYIOLIHE UM
NpoeKIun paBHbl 1cm u 7 cMm.

Bnuwume omeem (4us)

A:—? 3
F_ + Cf; .
16. HaiiTu 3HaYeHus BbIpaskeHust = *

Bnuwume omeem (17,5)

17. Cko1bKO Pa3JIMYHbIX TPEX3HAYHBIX YHCEJ MOKHO 3aIIUCATH C IOMOLIbIO
uudp 0,1,2 u 3, npu yc10BUM, 4YTO HM(PPHI MOTYT NOBTOPATHCS ?

Bnuwume omeem (24)

18. CkobKMMH CIIOCOOAMH MOKHO COCTABUTH OyKeT U3 TPEX HBETKOB, BLIOMpast
LIBETHI U3 A1eBATH UMEIOIIUXCS?

Bnuwume omeem (84)

19. Janb1 Tpu Touku A(0; 15 -1), B(1; -1; 2), C(3;1;0). HaiiguTe kocunyc yrja C
TpeyrojisHuka ABC.

Bnuwume omeem (1/2N30)

ir
cos{mT — x}c‘fg[7+ x]

T 3 .
rg(g— :szm(.?r +x)
20. YnpocTuTe BbIpaKeHHe:

Bnuwume omeem (- 19 X)
[l]k_? >0,04

21. Pemute HepaBeHCTBA: '3

Bnuwume omseem ((3;0))

(x+11)-(2x-5) <0

22. Peminte HepaBeHCTBA: 3x
Bnuwume omeem _ ((o; -11], (0; 2,5])

23. Ha koJb11eBOi#i 10pore pacmnoJjoKeHbl YeTbipe 0eH30k0g10HKu: A, B, C u D.
Paccrosinue mexay A u B - 50 km, mexkay A u C - 40 km, mexkny C u D - 25 km,



Mexay D u A - 35 kM (Bce paccTOsIHMS U3MEPSIOTCS BA0JIb KOJIbIEBOI 10pOru B
KpaTyaimy cropony). Haiinure paccrosinue mexay B u C.

Bnuwume omeem (5)

[

| e

24. PemunTe cucTeMy ypaBHEHHIA: {5}'-}{ =125
Bnuwume omeem_ ((2;5))

25. B Mara3zuse oeKabl 00bsSIBJICHA aKIUSA: €CJIU MOKYyNAaTe/Ib Ipuodperaer
ToBap Ha cymmy cBbile 10 000 py0., oH mosIy4aeT CKMAKY Ha CJIeXy0IyI0
noKynky B pasmepe 10%. Eciau nokynareab y4yacTByeT B aKIIUHM, OH TepsieT
NpaBo BO3BpaTUTH ToBap B marasul. [lokynarens b. xouet npuodpecTu KypTKy
uenoit 9300 pyo., pydoamky uenoi 1800 py0. u nepuarku uenoi 1200 pyo. B
KAKOM ciy4dae b. 3amaTur 3a noKynky MeHblIe BCero:

1) b. kynuT Bce TP TOBapa cpasy.

2) b. KynuT cHayaJia KypTKY U py0aliky, a 10TOM MEePYATKH CO CKMIKOM.

3) b. KynuTt cHaya/a KYpTKY M IePYATKH, a IOTOM PyOaLIKY €O CKUIAKOI.

B orBer 3anuuuTe, CKOJAbKO py0Jieii 3amiaTtur b. 3a mokynky B 3T0M ciryyae.

Brnuwume omeem (12120)

26. Ha nmarpamMMe noka3aHa cpeiHeMecsYHas Temneparypa Bo3ayxa B CaHkr-
IHerepOypre 3a kaxapiid mecsan 1999 roaa. Ilo ropusoHTa M yKa3pIBaKOTCH
Mecsillbl, 10 BEPTUKAJM - TeMiiepaTtypa B rpaaycax Heabcusi. Onpeneaure no
AUArpaMMme, CKOJIbKO ObLJIO MecCSLleB ¢ OTPULIATEIbHOM CpPeIHeMecYHOi
TeMIIepPaTypoil.

24 .0

Bnuwume omeem (5)

27. JIro0a BKIIOYAET TeJieBU30P. TeeBU30p BKIOYAETCH HA CJYYAMHOM KaHaJe.
B 310 Bpemsi 0 11eCTH KAHAJIAM U3 COPOKA BOCHBMH MOKA3BIBAKOT

9



AOKyMeHTaJIbHbIe (puabMbl. HaliguTre BepoATHOCTH TOTO0, 4TO JI100a monager Ha
KaHaJ, rie J10KyMeHTaJlbHbIe (PMJIbMbI HE HAYT.

Bnuwume omeem (0,875)

28. Cama npuraacui IleTio B rocTu, cka3as, 4TO )KUBET B CeIbMOM MOAbe3/1¢e B
kBapTupe Ne 462, a stax cka3arh 3a0bL1. [logoiins k nomy, Ilerst 0OHapYyKMI,
4yTo A0M ceMUITAKHbII. Ha kakom 3Tazxke :xxuBer Cama? (Ha kaxaom sTaxe

YK CJI0 KBAPTUP OJIMHAKOBO, HOMEpPa KBAPTHUP B I0Me HAUYMHAKTCH € eAMHHUIIbI.)

Bnuwume omeem (5)

29. Haiigure KOpeHb YPaBHEHMSI:

Ot

Bnuwume omeem (8)

2403 1 2.2
30. BoruncJauTe HHTErpaJ: 5 (4x° +3xT)dx.

Bnuwume omeem (24)

31. B npsimom nmapaJjuiesienuie/ie CTOPOHbI OCHOBAHMSA 3CM U 5 €M, a 0HA U3
auaroHaJsien ocHosanus 4 cMm. Haiigure 00/1b11Y10 JHATOHAJIb NTapaJlJiesienuIea,
3HAsA, YTO MEHbINAS IHATOHAJL 00pPa3yeT ¢ IJIOCKOCTHI0 OCHOBAHMS yroJ 60°.

Bnuwume omeem (10)
32. Haiigure HanOoJIbIICe M HAMMEHbIIIee 3HAaYeHHe PyHKIIUN HA OTpe3Ke:

f(x)=3x"- 2x°, [-1: 4]

Bnuwume omeem (-80u 5)
o lr Iz
. 58N —— - cOs ——.
33. Haiigure 3HaUeHHE BbIPAKEHUS: 12 12
Bnuwume omeem (-1,25)

. 1 . 2 . 3
34. Haiigure 3nauenne soipasenus: - 10 ~5 10749107

Bnuwume omeem (9530 )

35. Hajior Ha noxoasl cocrasisieT 13% ot 3apadorHoii miatsl. Ilocae ynepxanns
HaJiora Ha 10xoabl Mapusa KoncrantunoBHa nmoayumniia 10 005 pyo6.ieii. Ckobko
pyO.ieii cocraBisier 3apadoTHasi miiata Mapuu KoOHCTAaHTUHOBHBI?

10



Bnuwume omeem (11500)

36. CtpouTe/iu Oropa:kKuBarOT MeCTO VISl MPoBeAeHus: pador 3a6opom. 3adop
uMeeT (pOpMy NPSIMOYTOJIbHUKA cO cTopoHaMu 18 M u 16 M. Ilpnuem HeoOxoaMMO
OCTAaBUTH NpPoeMbI B 3a00pe 1u1s npoe3na mamuH. IIpoe3oB yeTbipe, KaxIAbIil
mmnpuHoii 2 m. Hajinure 0o0uryro aauny 3aéopa?

Bnuwume omeem (60)

. y=19+ 4x- =
37. HaiiauTe TOUKY MUHUMYMa QyHKIMH: 3

Bnuwume omeem (-2)

2x—-1, 52x-2, 92x-3
38. Pemnre HepaBeHcTBO: 2 2 T27 <448

Bnuwume omeem ((-0,4,5))

39. Tpu peOpa npsIMOYTroJIbHOTO MapaJljiesienuienaa, BbIXOAS e U3 OTHOH
BEpPIIMHBI, paBHbI 4, 6, 9. HaiinnTe pedOpo paBHOBEJIMKOI0 eMy Ky0a.

Bnuwume omsem (6)

40. B cpeanem u3 3000 cagoBbIX HACOCOB, MOCTYNUBIIMX B MPOAAKY, 8
noarexkaT. Haiiinre BepOATHOCTD TOT0, YTO OAMH CJIYy4aiiHO BHIOPaHHBIN 1151
KOHTPOJISI HACOC He MOATEKAaeT.

Bnuwume omeem (0,997)

3.2 3agaHus Qi MPOMEKYTOYHOM aTTecTaluu
| cemecTp (KOHTpOJILHAs PaboTa)
IlepeyeHb TeopeTHYECKHX BOMPOCOB

1. Iensle u panioHaNbHbIE YUCIIA.

2.  JleWicTBUTEIbHBIC YHCIIA.

3.  IIpubnuxeHHbIC BHIYUCICHUS.

4.  KowmmiekcHble yncha.

5.  Kopnu u crenenu.

6. KopHu HaTypanbHOI CTENEHN U3 YUCIIa U UX CBOWCTBA.

7.  CreneHu ¢ palMoHAJIbHBIMU ITOKA3aTEISIMH, UX CBOMCTBA.
8. Crenenu ¢ 1eHCTBUTENBHBIMU MTOKA3aTENSIMHU, KX CBOWCTBA.
9. Jlorapudm yucna. OCHOBHOE JIOTapU(PMHIECKOE TOXKIECTBO.
10. Jlorapu¢msl. CBoiicTBa 1orapudmos.

11. Jlorapudm. JlecaTuunble U HATYpaJbHbIC JOTAPUPMBIL.

11



12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.

34,
35.

36.
37.

38.

39.

40.
41.

42.
43.
44,
45.

Jlorapudwm. Onpenenenne. [IpaBuna aeiictBuii ¢ morapudmamu.

Jlorapudm. OcHoBHbIe NOHATHA. [lepexoa K HOBOMY OCHOBaHHUIO.
[IpeobpazoBanue anreOpanyecKux BoIpaKEHUN.

[IpeobpazoBaHue panMOHAIBHBIX U HPPALUOHATBHBIX BHIPAKEHUH.
[IpeoOpazoBaHue CTETIEHHBIX U ITOKA3aTEIbHBIX BHIPAKEHUN.
[IpeoGpazoBaHue MOKa3aTENbHBIX U JOTAPUPMUUECKUX BHIPAKEHU.
Panuannas mepa yria. BpamarenbHoe ABUKEHHE.

CuHyc, KOCUHYC, TAHT€HC ¥ KOTaHTE€HC YHCIIa.

3HaKW, YHUCIOBBIE 3HAYEHWS W CBOWCTBA UYETHOCTH, HEYETHOCTH
TPUTOHOMETPUYECKUX (PYHKIIHIA.

Tpuronomerpuueckue GyHKIIMH YACIOBOIO apryMEHTA.

OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA.

DopmyIbl IPUBEICHUS.

DopMyIIbI CIIOKEHUS.

Cunyc u KOCUHYC JBOMHOTrO yriia. @opMyIibl MOJIOBUHHOIO yTIIa.
[IpeoGpazoBaHre CyMMBbI TPUTOHOMETPUUECKUX (DYHKIUN B TPOU3BEACHHE.
[IpeobpazoBanHme MPOM3BENCHUS TPUTOHOMETPHUYECKUX (DYHKITUI B CyMMY.
[IpeoGpazoBaHusi MPOCTEHIIUX TPUTOHOMETPUUECKUX BBIPAKEHUM.
BripaxkeHne TpUTOHOMETPHUYECKUX (PYHKIUN Yepe3 TaHTEHC IOJOBUHHOTO
aprymeHra.

ApKCUHYC, apKKOCHHYC, ApKTaHT€HC YHCIa.

[IpocTreimme TpUroHOMETPUYECKUE YPABHEHNS.

[Ipocreiine TpUTOHOMETPUUECKHE HEPABEHCTBA.

Oynkuuu. OcHoBHble TOHATUSA. OOnacTe ompeneraeHus U MHOMXKECTBO
3HA4YCHUM.

Oynkiun. ['padux pyHKIINN.

Oyuknun. [loctpoenue rpadukoB (QyHKIMHN, 3aJaHHBIX PA3THYHBIMU
crocobamu.

Oynkiun. CBoMCTBA PYHKITHH.

Oynkimu. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAaHUYCHHOCTb,
MEPUOTUIHOCTb.

Oynkuuu. IIpomexyTkn Bo3pacTaHus U yObIBaHHs, HauOoJsibliee U
HauMeEHbLIee 3HAaYeHUsI, TOUKHU dKCTpeMyMa. ['paduyeckas nHTepnperanus.
Cnoxnass ¢Qynkuus (kommosunus). ApudMETHYECKUE ONepanudyd Haj
(GYHKIMSIMU.

Oynuknuu. [ToHsTHE 0 HEMIPEPHIBHOCTH (DYHKIINH.

O6patubie pyHkuu. O6IacTh ONpeeeHus U 00IacTh 3HaYECHUN 00paTHOM
byHKIUY.

O6patubie pynkiuu. Coiicta. ['paduk oOpaTHOM PyHKIIMH.
Jlorapudmuueckas GyHKIHUS, €€ CBOWCTBA U rpaduK.

Jlorapudmuuecke ypaBHEHUSI U HEPABEHCTBA.

[Toxa3zaTenpHast GyHKIHS, €€ CBOWCTBA U rpaduK.
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46.
47.
48.
49,

50.

51,

52,

53.

54.
55.

56.

S7.

58.
59.
60.
61.
62.
63.
64.

65.
66.

67.

[lokazarenpHble ypaBHEHHUS U HEPABEHCTBA.

CrenenHas (pyHKIIHS, €€ CBOICTBA U rpaduK.

VYpaBHEHUS 1 HEPABEHCTBA CTENIEHHON (yHKIUU.

OOnacte ompeielcHUss W MHOXECTBO 3HAYCHUH QyHKIUH y= Sinxeé
CBOICTBa U rpaduK.

O6nacTh ompefeneHuss ¥ MHOXKECTBO 3HAUYeHMM (QyHKIUUM y= COSX, e€
CBOICTBa U rpaduK.

OO6unacte ompenereHUss W MHOXKECTBO 3HadeHHM ¢yHKIuuM y= tgx, eé
CBOIICTBA U rpaduK.

OGunacTe ompezeneHrus U MHOXECTBO 3HaueHUW ¢yHKIuu y= CigX, eé
CBOICTBA U rpaduK.

[IpeobpazoBanus rpaduxkoB ¢GyHkul. CUMMETpHUsT OTHOCHUTEIBHO OcCeH
KOOpJIMHAT.

[Ipeo6pazoBanus rpadukos pynkumii. [lapannensHsiii nepeHoc.
[IpeoGpazoBanus rpadukoB (yHkuuii. CUMMETpUsT OTHOCUTENIBHO Hadala
KOOpPJMHAT.

[IpeoGpazoBanus rpadukoB ¢yHKUUNA. CUMMETpUS OTHOCUTEIBHO HPSIMOU
y=X.

[IpeobpazoBanus rpadukoB QyHkuuid. PacTskeHne u ckatue BIOJb OCel
KOOpJUHAT.

VYpaBHeHus. PaBHOCWIBHOCTD YpaBHEHU,

YpaBHeHHs. OCHOBHBIE IPUEMBI UX PELICHUS.

Cucremsbl ypaBHeHH. PaBHOCUIIBHOCTh CUCTEM YPABHEHUH.

Cucremsbl ypaBHeHH. OCHOBHBIE IPUEMBI UX PEIICHHUS.

HepasenctBa. OCHOBHbBIE TPUEMBI UX PELICHHUS.

HepasencrBa. PaBHOCHIIBHOCTD HEPABEHCTB.

Hcnonb3oBanue cBOWCTB U rpadKoB (DYHKIUN TIPHU PEIICHUHA YPAaBHEHUH U
HEPaBEHCTB.

MeTton MHTEPBAJIOB.

N3o0paxenne Ha KOOPAMHATHOM IUIOCKOCTA MHOXECTBA  pEUICHUUN
YpaBHEHH ¢ IByMS IEPEMEHHBIMU U UX CUCTEM.

N3o0paxkenne Ha KOOPJAMHATHOM IUIOCKOCTH MHOXECTBA  pEIICHUI
HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

Ilepeyens 3agau

Pa3BuTHe MOHATHSI 0 YHCJIE

1. BbluucauTs:
(1+i)8
2. HaiiTu Moynb W apryMeHT KOMILIEKCHOTO YUCIIA
z=-5i
3. JlaHbl uncna:

13



=245
z,=1-1

o 1 2
Hannure: <! <2

4. Jlaubl yncna:
5= *JIIE_ 14'@3
24 = «.-"E +«f§i

o . —E
Haiiogure:"! “*

5. IlpencraBpTe KOMIUIEKCHOE YHCIO B TPUTOHOMETPUYECKON U

IoKa3aTenbHON dopmax: Z = —if3

6. I'panuma abCOMOTHOMN MOTPEIIHOCTH MPUOINKEHHOTO 3HAYCHUS
386 yucna x paBHa 0,5. YKaXuUTe TpaHUIIbI, B KOTOPHIX 3aKIIOUYECHO
YUCIIO X.

7. Jlanbl mipuOMMKeHHBIC 3HaueHus ducia x=2/3: a=0,6; B=0,60;
¢=0,67. Kakoe u3 3Tux TpEéX NpUOIMKEHUN ABIISETCS Ty4lIUM?

8. JlaHbI umcia:

2 =2
2, =%+
|
Haiimgure: “2
9. Haiitu MOTyNTb M apryMEHT KOMIUIEKCHOTO YHCTIa
z=-2
10. JlaHBI ynca:
=245

Haiinure: atz

11. Beraucnuts:
1+i
1—i
12. IIpencraBbte KOMILICKCHOE YHCJI0 B
TPUTOHOMETPUYECKOMN U MOKa3aTeIbHOM opmax:

z=2

13. B pesynbrare u3MEpeHMH IOJYYWIM, 4TO JUIMHA
KapaHziama paBHa 18 cM, a juimHa koMHaThel paBHa 820 cMm. Yto
MOXHO CKa3aTh O KQUeCTBE ATUX JIByX U3MEPEHUI?

14. HaiiTu OTHOCHUTENBHYIO MOTPEHIHOCTh yucia 6,8, eciau
o0e 1 psl ero BEpHBI B CTPOTOM CMBICIIE.

15. BrruncinTe 0OTHOCUTENIBHYIO MOTPEIIHOCTh Ynciia 3,14,
cuntas 1=3,1416

16. Beimonauts aevicteue (2+31)(3—1).
14



17. Haiit MOIyib U apryMeHT KOMIUIEKCHOTO uncna z = —1 — .

18. JlaHbl KOMIUIEKCHBIE yHcia <1~ 13+ cf2 T 7=8  Haijirn
1
Z
YaCTHOE
19. JlaHpl yncna:
=245
z3=1-i Haiigure: 1~ “2
20. [TpencraBbre KOMIUIEKCHOE YHCIIO B
TPUTOHOMETPUYECKOMN U MOKa3aTeIbHOU popmax: £ = —3
KopHnu, creneHu u jorapupmsi
1. Beluuciure |ogslogzlog3|092512
2%.11°
2. Beruncnnre 53
3. Beruucnure 1|o 7+lo 32—1|0 28
~log,7+log,32-3 log,
1 1
4. Bpraucnure |09312_§|09332+§|0g36
0,25*.8°
5. Beruncinre >
1544—2\5
6. Beruncinre W
V3-2 _ 22\3-3Y . 5-28
7. Beruncnnre (9 3 ) 3
242 _ 40vV2-1Y | -3
8. Beruncnnre (? 49 ) 7
97.21°
9. Breruucnure =5
323
10. BHecuTe MHOXHUTENb MOJ 3HAK KOPHS 2a’h"y/3ab
ecnnx>o’y>o'
T
11. Beluncants —2 - =
\ 16
12. Breraucnoute logg 12 + logg 3.
13. Halitn 3HaueHUE BBIpAKECHUS
-0,75 -1 _i_ i _E
81 +'[-1:5} e {_3:) :

14. Borumcaurs ( log, 1024) 98

1

3
15. Pa3jiouTh Ha MHOKHUTENH & —3a

15



16.

17.

18.
19.

20.
21.

In128

Bouucours 14

1
X—12x2 +36

1
Cokpatuthb 1poOh x? -6

5
Y367

4

. J6-33

Haiitn 3HaueHue BbIpaKeHUS 6-3
s[1 [1
Bpruncmurey | = |—
W 274 16

_43 4
O =-27:=-3

|

Breruncnuts:
YpocTuTh BhIpakeHue:

3/27-54-16

OcHOBBI TPUTOHOMETPHHA

N

N s~ w

10.
11.

12.
13.

14.
15.

. 57T
o Sln— o
Haiitu 352K yncna 3 . OtrBer 060CHyHTe.

Haiitu 3nak uncna Ctg28() . OrBer obocHyiire.

5T
o COs— o
Haiinute 3HaK 4yucia 6 . OtBeTr 06OCHyHTe.

Jokaxure, yto LY & —SiN*a =1 g - Sina

Berancnute sin75° +sinls’
Hcnons3ys GopMyIIsI CIIOKEHHS BbraucauTs St 75
JlokakuTe TOXKAECTBO Sin(a + ) —sin(a— ) =2cosasin 3

. 2 .
JIOKa)XUTE TOKIECTBO Sln(%-i—aj:%-(sma—kcosa)

YIpocTuTe BbIpaK€HHE

. T T T . T
sin| X+ |-cos| x—= |—cos| x+= |-sin| x—=
( 4j ( 4) ( 4] ( 4)

Berluncnure sin 2a,cos 2a,tg2a, ecan sina=3/5, a € (:‘—T, rr)

JlokazaTh TOXAECTBO
sin(a + £) + sin{a — )
sin(a + £) — sin{a — )

= tgactgf
[IpeobpazoBaTh B cymmy cosi—’ﬂT -COS%

Haiiny 3Ha4eHHns OCTalbHBIX TPUTOHOMETPUYECKUX (YHKIIHA,
ecnu tgo=—5/12; n/2<oa<n

Beruaucmute sin 2o, cos 2o, tg2a, ecmi cos @ =

W=

, @€ (Z;m)

Boraucnuts: Sin (o + B), ecau  sina =3/5; [1/2 <a <II, cosp =
-5/13; MI<B<3I1/2

16



16. Beraucauts: Sin (o — P), ecau cosa = - 4/5; 1< a <3I1/2, sinf =
-24/25; 3I1/2<Pp< 211
17. Haiigure sin(a +f), eciu sino, = g, cosp = - E, 0E [£;m] n
BE[J‘I; 2m].
18. BrmmucauTe sin 2a,cos 2a,tg2a, ecam cosa = —i, (e = {::—T;rr]
19. Bruucaute 51?1?, cas:—r, tg :—r, ecsH sina = —E, = (H:E,,—H)
48sin 16°cos16°cos 32°

20. Bpruucnure C0s 26°
32sin 21°cos 21°cos 42°

21. Beruucnute sin 96°
22. Jlokaxure TOXIeCcTBO tg o =

1-coslo

ginZo

COsTE 1 .
23. JIoKa)HuTe TOKAECTBO po - S L 20,

Gf’g‘:
24. U3BectHO, uTO 1g :5 = -2 . Beiuucnure sin a; cosa; tg a; ctgo;

25. IpescTaBbTE B BHJIC POM3BEICHHS |
o5 T8 —c0s 42% Gsin. siny )0 +c1g
gin{a+ B4 sinla—F)
gin{a+f)—sinla—f)

26. JlokaXuTe TOXIECTBO: =tga - ctgf.

27. Tlpeobpa3oBaTh pa3HOCTh COS(2x+ y) — cos(4X —y) B
MIPOU3BE/ICHHUE.
28. Bprancmuts 2 arcsin(- ) + arcctg(-1)+ arccos(%).

29. Borumcnure 2arcctg (- %)+2 arcsin(-1)+ arcsinO.

30. YmpocTtute BeIpakeHHe: a) cos{arcsinx), rae X [—1; 1];0)
sin(arctg x).
31. Ucnonw3ys rpaduuecKyro WUTIOCTPAINIO, OTIPEACINTE 3HAK

pa3HOCTH:
a) arcsin = —arcsin 1; 6) arccos - —arcos 1;
B) arctg l-arctg 4; r) arctg 3-arctg 1,5.
32. Haiinute 3Ha4€HUE BBIPAKCHUS:
a) arccos (cos’); 6) arcsin (sinZ);
B) arctg (tg 1); r) arcctg (ctgl);
21) Ccos (arccns%); e) sin (a:r'r: sin %);
x) tg (arctg 1); 3) ctg (arcctg 1).

33. Hannure 3HaueHne BbIpAKEHUS:

. . 3 /3 /2 V2,
a)sin (arcsm\'T — arccus\'T); 0) cos (arccus\'T + arcsm\'T),

B) cos (arctg 1 + arcctgl); r) tg (am;sin“;j + arctg 3).

34. Brrauciaure:
17



a) arcsin =; 6) arccos(—=);

B) arctg (-1); r) arctg v'3;
n) arcos 0; e) arcsin 1;
) arcty 3) arctg 0.

DyHKIUH, UX CBOHCTBA U IrpapuKH

1. TIloctpouts rpaduk GyHKIIMH

y=x32

2. Tloctpouts rpaduk GpyHKINN
1
yv=x ¢+1
_3x

V= .
3. Jlana ¢pyHKUIHA x+2 | Haiitu 3Ha4eHHs QYHKIMH B TOYKAX -
1, 510

4. Haiitu obnacTs onpeneneHus GyHKIUuM » In{ x* — 6x+10)
B X +x-5
5. Hccnenosats  dyHKIHIO ""T32 ma uemoers  m
HEYETHOCTb.

6. HccrnenoBaTh Ha YETHOCTh U HEYETHOCTH (DYHKIIUIO
| %]
f(x) = sinxcosx

o
[c4Z)

k

7. Toctpouts rpaduk GpyHKImMM y = COS & 3/
i

8. Iloctpouts rpaduk GyHkmm y = 2 cosx
9. Tloctpouth rpaduk GyHKIHH y = |COS X|
P

[
-

!
b
d

10. Moctpowutk rpaduk GyHKIMH y = Sin Ny
11. TMoctpouts rpaduk GyHKIHH y = Sin 2X
12. Tloctpouts rpaduk GyHKIHH y = 2SiN X
13. TMoctpouts rpaduk GyHkmU y = Sin (-X)
14. Tloctpouts rpaduk GyHKIUHN y = tg X + 2
15. Tloctpouts rpaduk GpyHKIUU Y = tg 2X
16. IMoctpouts rpaduk GpyHKIMU y = tg (-X).

(7
y =sin [——xj
17. Tloctpouts rpaduk GyHKIUU 4 U HAWTHU €€ NMPOMEXYTKU
yOBIBaHUS.

18



18.

19.

20.

21.

22,

23.

24,

25.

26.
217.

28.

C nmomompio rpaduka (yHKIUN BBISICHATH, CKOJIBKO KOpPHEH HMeeT

sin[%—x}ﬁ&

YpaBHCHHC
y =tg4x
,HOKa3ang qTO ®YHKHHH HepHOHHQECKaH C HAUMCHBIIINUM
T
T=2—
MOJIOKUTEIBHBIM ~ TIEPUOJIOM 4 uy maiinure ee  00JACTH

OTIpeIeTICHHUS.
BoisicHuTb, sBnsgerca mM QyHkuus Y=3Sin?x+C0S2X 4eTHOW WM
HEYETHOM, U HAMTH MHOKECTBO €€ 3HAUCHUH.

y= 2cos(5—£j+1
[Toctpouts rpadguk GyHKIUN 2 8 :

n Y=COS2X y pajitn ee mpOMEKYTKH

[Toctpouts Tpaduk QyHKIU
BO3pacTaHUs

C nomompto rpaduka QyHKIHH BBISCHUTH, CKOJBKO KOPHEH HMMEeT
3

—y 2
ypaBHeHHe COS 2X =X *

2
y =ctg = X
Jlokazath, 4TO (yHKIHS 3 MEPUOINYECKas C HAUMEHBIIUM
3z
T="
MOJIOKUTEIBHBIM  TIEPUOOM 2 A HaWaure ee 00JIacTh

OIIPpCACIICHUA.

y =3sin X —2c0sx

BoisicHuTh, siBIsieTCs M QYHKIUS Y= YeTHOU WIIH

HEYETHOM, U HAMTH MHOKECTBO €€ 3HAUCHU.

1
y= —sin(Zx ——) -1
[ToctpouTts rpaduk GyHKIHH 2 3

Haiinure 3HaueHne QyHKIUU Y = 25in[x —%) +2, npuX= 2?7[

o . T T
Haiinure 3HaueHne GyHKIMU Y = —Sin (X - Zj npu X = E

YpaBHeHUs M HEPABEHCTBA

No g b~ w DdhPE

Pemmre ypaBHenne cos(X+%)=1

Peumre ypasnenne 3tg(3x+%)=—/3

Pemnre ypaBHenne 1-tg°x = 2tgx

Pemmre ypasuenne cos(1-x)=1

Pemmte ypasuenne(log, x)* + 2log, x — 24 = 0
Pemute ypaBHenue 5 —6-5*+5=0

Pemmre HepaBeHCTBO |0gO 5(2 -5x)<-2
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10.

11.
12.
13.

14.

15.
16.

17.

18.

19.

20.
21.

22,

23.

24,
25.
26.

217.
28.

29.

30.
31.

32.
33.
34.
35.
36.

Pemnte ypaBHenue 2 +2° =24

1"
(—) —x+3
Pernre ypaBHeHue rpadhuyecku 2

Pemute ypasnenne 3" +3" =108
Pemmre ypasuenue 9" +3.-2"+7.0" =68

2x+1
Pewnre ypaBuenne § =5"+4

Pemure ypaBHeHue 2sin® x—5cosx+1=0
X2tz 1,73

= (E)

Pemmre ypaBHeHUE logsx =log.x +2

1
Pemute HepaBeHCTBO (i)

Pemmre nepasencTso 0,25"° < 2%
Pemmre ypaBHeHune |0g ix + 3|0glx -4=0

1
4°

>2x—3

Pemure ypaBHeHue |Og ix + 4log X= 5

Pemnre HepaBeHCTBO

Pemite HepaBeHCTBO O,]_SX_2 ) O, le

Pemnth ypaBHenue: V3x +9 =3

3+7xX 1

Pemmre nepasencteo 27 (| —

4

Pemmre ypasHenue 2732 392 =2
3X-7 7X-3
7

XZ

G =6

Pemnte ypaBHenue \7 ~\3

Pemmre Hepasenctso 1094(3 — 4X) = —1
Pemmre HepaBeHCTBO |0916(0, 6+2x)>-0,25

Pemmure ypasuenue log;(x* — 3x — 5) = log, (7 — 2x)

Pemmre HepaBeHCTBO |Og . 8(3 -5x)>0

Pemyire HepaBeHCTBO |Og 0D |Og 005Xt D) |Og 0255

. 1
PemuTe HEpaBEHCTBO SINX = -

[

PeIluTh HEPABEHCTBO COSX = — =
Pemnre ypaBHeHne 1—tg°x = 2tgx
Pemire ypaBHeHHE 2Sin® X = COS 2X

Pemure ypaBHeHue COS4X-COS2X = COS5X-COS X

Pemnre ypaBHeHue 3sin® X —7sin X-cos X+2co0s” X=0

Pemute ypaBHeHue 4sin” x—2sinx-cosx =1
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37.
38.

39.

40.
41.

42.
43.

44,

45.

46.
47.

© N kWb

Pemmre ypaBHeHue 3SIM*X + 4C0S*X = 4
Pemuth ypaBHeHHe 5% = 25

Pemmre Hepasenctso |og (x+8)-log,(x-3))l0g 3x
Pewmre ypasnenne (092X —410g,x +3 =0
Pemmre HepaBeHCTBO log, (x2 + 2x) <1

Pemmure Hepasenctso log, (x+5)<0

Perunre nHepaBeHcTBO log, (—x2 —8x) <2
Pemmre ypaBHeHue |Og ix - |0glx =12

Pemure ypaBHeHue |0g zx - 4|0g 2x +3=0

Pemmte HepaBeHCTBO 2 (9™

Perrte HEpaBEHCTBO loga(4 —3x)= -3

Il cemecTp (3K3aMeH)
Ilepeyennb TeopeTHYECKUX BONPOCOB

CriocoObI 3a/1aHUS M CBOMCTBA YUCIIOBBIX MOCIIEI0BATEIbHOCTEN.
CymMMupOBaHHE MTOCIIEI0BATENBHOCTEN.

[Tonatue o npon3BOAHON PYHKINHU, €€ FTEOMETPUUECKUI CMBICII.
[TonsiTHe 0 MpOM3BOIHON PYHKIIUH, €€ (PUINUECKUI CMBICI.
VYpaBHeHHEe KacaTeIbHOM U HOPMAIIU K rpaduKy QyHKIUH.
IIpon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BECHUS, YACTHOTO.
[Tpon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

[IpumeHeHne TPOU3BOMHON K WCCIeNOBaHUI0 (QYHKIUN U

rpadukos.

©

[IpumMepsl UCHONB30BaHMUST NPOU3BOAHOM I  HAXOXKIACHUS

PCUICHHA B IIPUKIIAJHBIX 3aJladax.

10. Bropas npou3BoaHasi, €€ reOMETPUUECKUN CMBICI

npoiiecca, 3aJJaHHoro popMyIoii u rpaduKoMm.
11. Bropas mpousBojHasi, ee (u3nueckuii cmbici. HaxokaeHue ycKOpeHUs Jis

npoiiecca, 3aJJaHHoro GopMyIoii u rpaduKoMm.

12. TlepBooOpa3Hnast u uHTerpan. CBoiicTBa.

13. TaGnuira nepBoOOpa3HBIX.

MOCTPOCHHUIO

HaWJIy4IlIero

. HaxoxneHne ckopocTtu it

14. OnpeneneHHbIl UHTETpall, OCHOBHBIE CBOICTBA U €r0 reOMETPUYECKHI CMBICI.

®opmyna Herorona—JleiiOHuna.

15. HpI/IMeHeHI/Ie OIpCACICHHOTO HWHTCTpalia JIIsL HaXO0XJICHU iomainu

KPUBOJIMHEWHOM Tparneuuu.

16. OcHoBHbIe OHATHA KOMOMHAaTOpUKU. Pazmemenus. Couetanus. [lepectaHOBKH.

17. 3agaun Ha MOJCYET YHMCIAa pa3MEIIeHUN, TMEPECTaHOBOK, coueTaHuil. Pemenue

3a/1a4 Ha Tepedop BapUaHTOB.
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18. ®opmyna 6maOMa HproTona. CBoiicTBa OMHOMUHAIBHBIX KO (OUIINEHTOB.

19. Tpeyroasnuk Ilackas.

20. CoObITHE, BEpOSTHOCTH COOBITHS, CIIOKCHUE U YMHOXEHUE BEPOSITHOCTEH.

21. IlpencraBienue NaHHBIX (TAOIUIBI, AUATPAMMBI, TPapUKN)

22. B3zauMHOE pacrionokeHUe IBYX MPSMBIX B IPOCTPAHCTBE.

23. [lapamienbHOCTh MPSIMOW M TJIOCKOCTH.

24.TlapamienbHOCTD IJIOCKOCTEH.

25. TlepnieHANKYISAPHOCTH MPSIMOM U TNIOCKOCTH.

26.[lepneHauKyIsIp ¥ HAKJIOHHASI.

27. Y103 Mexay NpsSMOU 1 TIIOCKOCTBIO.

28. JIByrpaHHBINA yTOJI.

29. Yroa Mexay TUIOCKOCTSIMH.

30.T1leprieHIUKYASIPHOCTD ABYX IUIOCKOCTEH.

31. I'eomeTpuyeckue MpeoOpa3oBaHuUs MPOCTPAHCTBA: MAPATUICTBHBIN TIEPEHOC.

32. 'eomeTpuyeckue MpeoOpa3oBaHUs MPOCTPAHCTBA: CHUMMETPHUS OTHOCUTEIIBHO
TJIOCKOCTH.

33. Muororpannuku. Bepmmnsl, pedpa, TpaH MHOTOTpaHHHUKA.

34. Ilpusma. [Ipsimas u HaknoHHast npusma. [IpaBuibHas npusma.

35. Muororpanauku. [Tapamtenenunen. Kyo6.

36. I[Mupamuna. [IpaBunbHas nupamuga. Y cedeHHas mupamuaa. Terpasp.

37. CummMmetpuu B KyOe, B apaljiesieluIie e, B MpU3Me U MUpaMuje.

38.Ceuenus ky0a, MpU3MbI U TUPAMUIBI.

39. IlpencraBieHre O MPaBUIBHBIX MHOTOTPAHHHMKAX (TeTpa’np, KyO, OKTa’ip,
JOJIEKadIp U UKOCAIP).

40. Humuaap. OcHoBaHME, BBICOTA, OOKOBas TMOBEPXHOCTb, obpazyromias,
pas3BepTKa.

41.OceBble ceueHUs UINHAPA U CEUYEHUS, NTapajjieibHble OCHOBAHUIO.

42. Konyc. VYceueHHwlii koHyc. OcCHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTD,
oOpa3yroras, pa3BepTka.

43.Yceuennniii koHyc. OCHOBaHME, BHICOTA, OOKOBasi MOBEPXHOCTh, O0Opa3yromias,
pasBepTka.

44.OceBble CeUeHHS] KOHYCA U CEUEHUS, TapaJIeNIbHbIE OCHOBAHUIO.

45. ap u cepa, nx ceyeHus.

46.KacaTeapHas IMIIOCKOCTH K cdepe.

47. O6wveM u ero mamepenue. MHTerpansHas GopMyna oobema.

48. O6vem Tenma. @opmynbl o0beMa KyOa, TPSAMOYTOJBHOTO TMapajuieNenurena,
MPU3MBI, IUITUHJIPA.

49. ®opmynel 00beMa MUpaMUAbl U KOHYCA.

50. ®opmynsl 06beMa mapa v mio@aan chepsl.

51. ®opmynsl MIOLWAAN TOBEPXHOCTEN LIMIIMH]IpA U KOHYCA.

52. [Togo6ue Ten. OTHOIICHHS TUTOIAEH TOBEPXHOCTEH U 00HEMOB TTOTO0HBIX TEIL.

53. [IpsmoyronbHas (IekapToBa) cucTeMa KOOPAWHAT B MPOCTPAHCTBE.
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54.®opmyna pacCTOSTHUS MEXAY ABYMsI TOUYKaMu. Y paBHEHUE C(Ephl.

55. Bekropsl. Moaynbs BekTopa. PaBeHCTBO BEKTOPOB.

56.CnoxeHre BEKTOpOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

57. Bekropsl. Koopaunarsl. PaznoskeHne BEKTOpa MO HAIIPABJICHUSM.

58.¥Yron mexay nByms BekTopami. IIpoekius BekTopa Ha OCb.

59. Koopaunater BekTopa. CKalsipHOE MPOU3BEACHNIE BEKTOPOB.

60. Mcnonp3oBaHre KOOpAUMHAT W BEKTOPOB IIPU PEIIEHUH MaTeMaTHYECKUX
NPUKJIAIHBIX 33]1a4.

Ilepeuens 3axa4
Havasna MmaTemaTH4ecKoro aHajim3a

1. Brruucaure
lim(x%— 5x + 3)
x—=3

-

. 3 2
2. Bpruncnure: lim —
x—25xi+4
. 3xpn—5
3. Beruucaure: lim —
x—oa X Mn
4., Bpryucnure: lim
n—ro0 nt+2
. 5+n—3n®
5. Bprumcoure: lim ————
n—oo 2—nt+in=
, T—Bx+e
6. Bpruncnure: lim—
=3 Jxd-—-O9x
7. Beruucaure: lim (x — vx? — 4x)
J—+0a
8. Bromuuciure
lim(x®— 3x+4)
x—=1

) 3
9, Bwruucaure: lim —
x—=32x—6

2 —
10. Haiigure npousBoanyio Gpynkmun f (X) = x:—2>;1
+
11.Haiiaute npou3BOAHYIO (DYHKIIHIA: a) f(x) =5x*+3x+7

6) f(x) == —2/x +7

B) f(X) = (4x — 1)?

r) f(x) =+/(2x? +3

12. Haiigute mponssoanyo pyakiun Y = X~ X —vX)
A I . = :E
13. Haiinute 3HaueHune nponsBogHon QpyHkumn: f(x) = 3cos2x, npu x=;

144
142x°

14.Haiinute 3HaueHue npou3BoIHON QyHkImuM: f(x) = pu x=1 ; x=0

15. HaiiTu mipOMeXyTKH MOHOTOHHOCTH (YHKIMHM W TOYKH 3KCTpEeMyMa
v=2x"4+3x*-12x - 10
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16. Haiigure npoussoanyro pyHkmun f (X) = (3x* —=5x+3) - (2x* + X —8)

17. Beruncnure miomans (QUrypel, OTPaHUYCHHON TrpaduxoM (yHKIHH
y =9x*, IPAMBIMH X =2, X =3 M 0CbIO abCIHCC

18 Haiitu nmpoMeKyTKM MOHOTOHHOCTH (DYHKLIHMHM U TOYKH 3KCTpEeMyMa
r=x"-6x"+ 16

19. Haiiiute nmpOMEKYTKM MOHOTOHHOCTH (DYHKIIMM M TOYKH 3KCTpEeMyMa
r=x"+3x +2

20. Halinute nMpoMeXyTKU MOHOTOHHOCTH (DYHKLIMU M TOYKH HKCTpPEMyMa
V=-x"+3x -2

Z21. Bpruucaute miomans (uUrypsl, orpaHM4eHHON rpadukoM (yHKUUU
y=16—x°

H OCBIO adcIuce

o

_a

22. Halinute nMpoMeXyTKH MOHOTOHHOCTH (DYHKLIMU M TOYKH HKCTpEMyMa
Vv=x"+6x"+ox +8
23. Uccnenyiite (yHKUMIO HAa BBITYKIOCTh, BOTHYTOCTh, TOUKH IEeperuoda
f(x)=x*+3x*-12x+9
o VA —2x -5yt
24. Haiinute mpou3BOIHYIO0 PYHKITUN r= X —3x°
e’ -1
X+3

25. Haiinure npousBoanyto GyHkiuu f(x) =

26. HaiiTi ypaBHeHHE KacaTelbHOI K rpaduky Gpyrkimn V = 2X° +1
27. BTOUKe X0 = —1

. -3 - i - -3
28. Haiigure nponssonuyto dpynkuun V = X7 - 3X — (1 —4x —3x°)

29, Haitnure nponseoanyto gyrxman ¥ = n(3x° +x +4)
30. Viccnenyiite GyHKIIMIO HA MOHOTOHHOCTH M SKCTPEMYMBI
f (x) =—2x%+33x* -180x +15

31. Haitaure nponssoanyto gynkmun Y = VX~ T 3% T 4
32. Uccnenyiite  QyHKIIMIO HAa  MOHOTOHHOCTb U JKCTPEMYMBI
f(X) =—2x>+21x* —72x+9
] 1
33. HaiiauTte nNpou3BOAHYIO (QYHKIMH r= In(x?® + x#)
34. Haiigure npousBoanyoo QyHKmuu Y = e*™* . Inlx +5)
35, Haiiure nponssonnyio GyHkuun Y = (x> +4)-e™*

36. Haiitu  ypaBHeHme KkacaTenbHOM K rpaduky ¢yHKIUU

[
o1

—2x*+3x +1

"".Z' — _
3 B TOuke Xo=0
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37. Haiinure [IPOU3BOJHYIO byHKIIN
y=3x+4)lalx +1+x%

38. Haiinure Touku nepernda u MpoMeXyTKU BBITYKJIOCTH Ipaduka
bysxmum ¥ = X° - 6x7 + 12x + 4

39. Haiinure npousBoaayto GyHKIHMU Y = Sin(x® +2)-cos(x —2)

40. Haiinute mnpoMeXyTKM MOHOTOHHOCTH (DYHKIMH M TOYKHU
sxctpemyma V = X° +6x* +ox +8

41. Haiinute Touku nepernda U MpoMeXyTKH BBITYKJIOCTH rpaduka
42. Haiinute mnpomMeXyTKM MOHOTOHHOCTH (YHKIUMU U TOYKHU

skcTpemyma Y = X7 - 6X° + 9X
43. Haiizute NPOMEXYTKM MOHOTOHHOCTH (QYHKUUM M TOYKH
BKCTpeMYMa :'-'1 = .L'" + ﬁ.‘t:‘ + ox + 8

44, Haiinure MIPOU3BOJHYIO byHKIMN
f(X) = (x* +2x—4)-(x* —2x+5)
45. Haiinure npousBoaayto Gpynkmuu f(X) = (X* +2x—4)-cos x
2
46. Haiinure npousBoanyto Gynkiun f(x) = %
2 —
47. Haiinure npousBoanyo ¢pynkiuun f(x) = 5)(—2;(+3
X —
48. Haiinute npousBoanyo ¢yHkiuu f(x) = COS_’ x+1
sin x
49. Haiinure npousBoanyo Gyukmuu f(x) = (x2 +4x— 2)6
50. Haiigure npoussoanyro Gyukuuu f (x) =sin(x* +3x—5)
51. Haiinute npousBonnyto ¢pyukiuu f (X) =cos(3x —5)
52. Haiinute npousBoanyto ¢ynkiuu f(X) = (2x2 +8Xx + 6)8
53. Uccnenyitite ¢GyHKIMIO HA MOHOTOHHOCTH U OKCTPEMYMBI
f(x) =2x% - 21x* +60x + 2
54. Uccnenyiite GyHKINIO HA BBITYKIOCTh, BOTHYTOCTD,

Touku nepernba f(x)=x*—2x*+6x+2

55. Hccnenyiite pyHKINIO HA BBITYKIOCTh, BOTHYTOCTb,
Touku neperuba f(x)=x*—-6x>—5x+23

56. HccnenyiiTe GyHKIUIO HA BBITYKJIOCTh, BOTHYTOCTb,
Touku neperuba f(x)= x> +2x*+62x+12

57. HccnenoBaTh GyHKIUIO C TOMOIIBIO TPOU3BOIHOM U MOCTPOUTH €€ rpaduk:

y=X3-2Xx24X
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58. 3aKOH JBW)XEHUSI MaTepUaIbHOM TOYKM 1O NPsAMOM 3ajaH
o 2 .
dopmynoit § = t* —3t> +3t + 5. B kaxoii MOMeHT BpemeHu | CKOPOCTH
TOYKH paBHA HYJIO?

59. CocTaBuTh ypaBHEHMsI KacaTEJIbHOW W HOPMaldu K rpaduky (¢yHKUUU
_ 2
y = 0,52 —0.52 + 1 5 touxe ¢ a6eumccoro o = 8
60. Haiitu HauGonblee 1 HauMeHblIee 3HAaU€HUS! PYHKIIUU:
m

y=2tgr-dx+m-3

Ha orpeske [ 3 "3 ].
61. Hust pysxmuum f(X) = 3sin X Haiigure:
a) MHOKECTBO BCEX IepBOOOpa3HBIX; 0) mepBoOOpa3Hyto, rpaduk KOTOPOI

T
2

MPOXOAUT dYepe3 Touky M ( ; 0).

62. Jlokaxwute, uto QyHKIUA F sBIseTcs T1epBOOOpa3sHOM s  QYHKIIMH
f(X) Ha mpomexyTke ( - 00 ; +o0), eciu

a) Fx)=x3-4, f(x)=3x% 06)F(x)=2x-x? f(x)=2-2x.

56. Jokaxwute, uto pyukuus F(X) sBisercs nepBooOpasnoit mis pyukuuu f(X),
eCITu:

a) F(x) =2x*—6x" —ctgx +7u f(x) = 6x*— 12x + 1

— X # wn, nez.
Fin~x

b) F(x)=5x*—In7xuf(x)= EDxE—f,x = 0.

61. Beiuucnure uHTErpan I (X* +4x+1)dx Beruuciure miomaas GUrypsl,

OrpaHuueHHOM rpadukoM (QyHKIUM Y =3X’, OPAMBIMH X=2,X=4 U

0OCBIO abcIuce

2xdx
62. Brruucnure unTerpan j >

3+X
63. Brruucnure unTerpan _[ cos(x —Z)dx

%
[ 6xX + 7

064. Haiitn ~ 3%+ +7X + 4

* sin®x cosx dx
65. Boruncnure uHTErpan <o
66. Boruncnure miomans  (Urypel, OrpaHUYEHHON JIMHUSAMU
v=x*+1, y=0, x =0, X =2
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67. Brraucnure miomanas GUrypel, OrpaHIYeHHON TUHUSMU

y=x+3, y=x*+1
f 2x+3
68. BoruncnuTe uHTerpan - X3 +3x —2
X+2
69. Boruncnure uaTerpan I ————dx
X" +4x-3

70. Berurcanre HHTETpal I (6x* —12)dx

71. Brruucnaure unTerpan _[ (e +cos x — 2)dx
72. Brruncnure unTerpan _[ (sin x+16)dx
73. Boruncnure miuomans  QUrypbl, OrpaHUYEHHOW rpaduKoM

GyHKIuKM Y =16—X> 1 0CchI0 abcIuce
74, Borluncnure mimomans  QUrypbl, OrpaHMYeHHOW rpadukoM
GyHKIMU Y =1—X* 1 OChIO abCIUce

KOMﬁI/lHaTOPHKa, CTAaTUCTUKA U Teopust BepOHTHOCTeﬁ

1. B rpynne 32 crygenta. CKOIBKUMH CIOCOOAMH MOKHO ¢(hOpMHUPOBATH
KOMaHJy U3 4 4e0BeK JUIsl y9acTHs B MATEMATHYECKOM ouMIuazie?

2. Boruncnuts: A7 +Ag?+As

3. B smuke Haxoautces 45 mapukoB, U3 KoTopbix 17 6ensix. [loTepsum 2
He Oenbix mapuka. KakoBa BEpoOSITHOCTb TOTO, UTO BHIOpAaHHBIN Hayraj MIapuK
Oyner 6enpiM?

4. Boraucnuts: Cia%+ C141%- C151°

5. B Baze nexat 7 516510k u 4 rpymu. He risins u3 Ba3bl, MOCeI0OBATENBHO OEpyT 2
bpykTa, He Bo3Bpaias ux oopatHo. KakoBa BEpOSTHOCTH TOTO, UTO BTOPOI U3BJIEUEHA
rpyuia, pu YCIOBUH, YTO BTOPHIM U3BJICUYEHO sI0JIOKO, IPH YCIOBUH, YTO NEPBOH ObLiIa
W3BJICUEHA rpyma?

6. B siuuke nexar 15 kpacHbIX U 5 cunux mwapos. Hayran BeiHuMaroT 2 mapa. Kakosa
BEPOSATHOCTB TOTO, UTO 00a I1apa OKa3aJuch KpaCHBIMH?

7. B xopoOke nexar 10 geranei, cpeu KOTOphIX 3 jerye octadbHbIX. CayyaliHbIM
o0pa3oM Ha 7 U3 HUX clejanu HanbuieHue. KakoBa BEpoOSATHOCTH TOTO, YTO BBIHYTAS U3
KOPOOKH JIeTallb OKa)KeTCs TSDKEJION C HalblJIeHHEeM?

8. B Baze crosT 5 rBo37MK U 6 HapiyccoB. KakoBa BEpOATHOCTh TOTO, UTO CPEU TPEX
CllydaifHIM 00pa30M BBIHYTHIX IIBETKOB OKaXXeTCs, M0 KpaiHel Mepe, OJUH Hapuucc?

9. BeposgTHOCTB MOpakeHHs! MUILIEHU cTpeskoM paBHa 0,9. KakoBa BepoATHOCTH TOTO,
YTO MOCTIE MSITH BBICTPEJIOB MUILEHB OYET MOpakeHa XOTs Obl YETHIPhMS MyJIIMU?

10. Cpenu 12 neraneii 5 OpakoBanubix. Hayran BeianMaroT 3 geranu. Kakosa
BEPOSITHOCTh TOTO, YTO CPE/IU BHIHYTHIX JIeTael 1Be OKaXyTcsa OpakoBaHHBIMU?
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3
P—A + é"—;

11. Haittn

12. CKOJBKO pa3nuYHbIX MIECTU3HAYHBIX YUCEN MOKHO 3aMHCaTh C TOMOIIBIO

uudp 2, 3, 4, 5, 6, 7 Takum 06pa3oM, 9TOOBI Bce IUMPHI B YUCIaX OBUIA Pa3IUYHBI?

13. CKoOJBKO CYIIECTBYET Pa3iIMYHBIX KOJOB, COCTOSIINX U3 IBY3HAYHOTO YUCIIA, ITH(PHI
KOTOpOro BeIOMparoTcst u3 uudp 1, 2, 3, u ciaeayromero 3a HUM TPeXOyKBEHHOTO
cl1oBa, OYKBBI KOTOPOTO BEIOMPAIOTCS M3 TIacHbIX OyKkB pycckoro andasurta? (L{udpsr
1 OYKBBI B KOJIE MOTYT ITOBTOPATHCS. )

3 4 5

. oo Co+Co+C

14. Ncnonw3ys CBOMCTBA YKMCIIA COYETAHUN, HAUTH 5 5 5,

15. CkoapKuMH crioco0aMu MOKHO Pa3yIoKHUTh 7 MOHET 110 IByM KapMaHaM Tak, 4YTOObI
HU OJIMH KapMaH He ObLI MyCThIM?

2ici-A

16. Haiitu

17. Cxonpkumu crioco0amu 7 A€TeH siCeIbHOM TPYNITBI MOXKHO PAcCaaUTh HA 7 CTYbAX?

18. Cxonpkumu crioco0aMu MOKHO COCTaBUTh HA0Op U3 5 kapaHjaaiei, BeiOupas ux us3 8
MMEIOIINXCS KapaHJalleldl BOCbMU Pa3JIMYHbIX IBETOB?

19. IlIudp ceiida obpazyercs u3 AByx uucen. llepBoe, qBy3HaUHOE YKCIIO, 0Opa3yeTcs
3 mudp 1, 2, 3, 4 (mudpsl B 4uciIe MOTYT IOBTOPSTHCS ). BTOpoe, Tpex3HauHoe
9gucio, oopazyercs u3 uudp 7 u 6. CKOIbKO pa3IuyHbIX HIHU(POB MOKHO
MCIIOJIb30BaTh B TakoM cetide?

9 8

20. Vcnonb3ys CBOMCTBA YKCiIa COYCTAaHUM, HANTH C G

21. CxoIbKUMH criocobamMu 6 UTPOKOB KOMaH/IBI MOTYT PacCECThCS Ha IBYX CKaMeHKax
TaKiM 00pa3oM, YTOOBI HU OJIHA U3 CKaMeeK He MycToBaia (Ha OJTHOM cKamelke
MOTYT YMECTUThCSI HE MeHee 6 yenoBek)?

22. Jlan psan uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apudmerndeckoe, pazmax,
MOJY U MEJIUaHY.

23. B ropoge nsath mkoi. B Tabauie npuBeneH cpeaHuii 6ai, moiayyeHHbI
BBINNYCKHUKAMU Ka)JI0W U3 3TUX IIKOJI 3a K3aMEH 110 MaTemaTuke. Halnure cpennuii
0aJ1 BBIMMYCKHOTO DK3aMeHa 10 MaTeMaTHKe 10 BCeMy Tropoty?

Homep mIxoas 1 2 3 4 5
KoanmuecTBEO BRIOVCKHHKOR 60 T 30 50 T0
Cpegunit Gann G0 54 G8 T2 54

24.B ropoge nsth mkoid. B Tabnuie npuBeneH cpeaHuil 6ai, mory4eHHbINH
BBIMTYCKHUKAaMU Ka)JI0H M3 9TUX IIKOJ 3a DK3aMeH 10 MareMartuke. Haiimure cpennuit
0aJ1 BBIMMYCKHOTO DK3aMeHa 110 MaTeMaTHKE 0 BCEMY TOpoTy?

HoMep mxOIL 1 2 3 4 5
KoauuyecTBO BRIMVCKHHMKOB 30 60 40 60 60
Cpenunii 6ann 66 55 60 64 58

25. Ilpu kaxux 3nauenusx x cpeouee apugpmemuyeckoe psoa uucen 1, 2, 3, 4, x 6yoem
pasHo 3.
28



26. Jlana BeiOOpKa 2, 2, 3, 4,4, 7,7, 7, 9. Haiinute Mmeauany 3Toii BEIOOPKH.

27.Ha npeanpusTiy BeI €KETHEBHBIN yUET MOCTYNMHUBIINX B TEUCHUE MecsIa mruceM. B
pesyabsTate nonyuwin: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25, 34,
0, 52,40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. JIns1 MOIy4YEHHOTO PsAJla JaHHBIX
HaWTH cpeaHee apupMeTUIecKoe, pa3Max, MOy U MEIHaHY.

28. Omnipepiensast cTeneHb 3aCOPEHHOCTH IIBETOYHBIX CEMSTH, BBISICHSUTH, CKOJIBKO CEMSTH
COPHBIX PACTCHHM COJIEPKUTCS B KakaoM U3 100 mpor3BOIBHBIX 00pa3omM
BBIOPAHHBIX TTAKETOB C OJJUHAKOBBIM YKCIIOM ceMsH. [Tomyunmu:

Uwucno ceMsiH COpPHBIX pacTCHUI 0O|1(2|3|4|5|6|7[8]9

Yuciio makeToB 3116261718103 |5|1]1

Haiitu cpennee apudmerrueckoe u MOJy.
29. B Tabnuiie mokazaH pacxoJ] 3JeKTPOIHEPTUN HEKOTOPOil ceMbell B TeueHHe roja:

30.| Mecsan 1 2 3 4 5 6 7 8 9 10 11 12

Bacxoxn
JICKTPOdHEPruH,| 85 80 74 62 54 68 58 54 58 64 74 86
KBTHY

K
oMaHJie 6acKeTOOTUCTOB UTPOKH MMEIOT pocT (B cm): 200, 192, 192, 200, 180, 200,
189, 192, 195, 190, 190, 192. Haiitu cpennee apudmernueckoe, MOy U METUAHY.

31.Tloacunranu oObeM mpojaax maraswHa B TedeHue 10 mueit (B ThIC. pyo.): 45, 39, 33,
37,31, 29, 41, 41. Haiitu cpeanee apudmMeTudeckoe, MOy U MEUAHY.

32.TlocemnaemMocTh caiiTa 3a BTOPYIO Aekanay mecsia cocrtaBuia: 4300, 4000, 4000, 4100,
4099, 4600, 4097, 4100, 4000, 4200, 4150. Haiitu cpeaHee apudmeTuyeckoe, MOIY
U MeHNaHy.

33. HanpsikeHnue B 2JIEKTpUUECKOM ceTH 3a 13 m3amepeHuit coctaBuio (BosbT): 227, 214,
242, 223, 242, 223, 242, 220, 212, 241, 239, 223, 242. Haiitu cpeanee
apudmeTruecKkoe, MOJly U MEJTUaHy.

34. CkopoCcTh aBTOMOOMIIEH, TIPOE3KABIIUX MEPEKPECTOK, cocTaBuia (km/4): 50, 40, 38,
69, 32, 31, 52, 55, 32, 60, 40, 40. Haiitu cpennee apudpMeTHyecKoe, MOIy H
MeJMaHy.

35. CtyaeHT BbITIMCAal CBOU OIEHKH O MaTeMaTHke 3a cemectp: 3,4, 2,3,4,4,3,2, 5, 4.
Haiitu cpennee apudmernueckoe, MOy U MEJIUAHY.

36.B accoptumente maraszuna 13 BuaoB koH(eT mo 1ieHam (py6.): 190, 200, 170, 180,
150, 190, 260, 209, 270, 154, 158, 150, 190. Haiitu cpeaHiow IeHY, MOAY H
MeNaHy.

37. ABTo0OYycC 3a 10 peticoB nmepeBe3 maccaxuposn: 82, 162, 78, 56, 141, 106, 126, 130, 85,
106. Haiitu cpeanee apudmernieckoe, MOAY U METUAHY.

38.3a 7 nHel pacxo[ibl HA MMUTAaHUE CEMBU cocTaBWIM (B py0.): 445, 470, 326, 395, 290,
255, 255. Haiitu cpennee apudmeTnyeckoe, MOy U MEIUAHY.
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39. BricoTa nepeBneB Ha aiiee cocTaBisieT (B MeTpax): 3,2; 2,5; 4,8; 2,2; 2,6; 12,8; 2,1;
3,1;2,8; 3,1; 4,8; 3,5. HaiitTu cpeiHIOI0 BBICOTY JE€PEBBHEB, MOJIY U MEIMAHY.

40. B xoHKypce yqacTBYIOT 12 ¢upM, U3 KOTOPHIX JKIOPU JTOJKHO BBIOPATh TpU (pupMbI
Ha 1-e, 2-e u 3-¢ MecTa. CKOJIBKO BApUAHTOB PEUICHUS KIOPH CYIIECTBYET?

41.B copeBHOBaHUAX MO (GyTOONy MpUHUMAIOT ydactue 8 komaHA. CKOJBKO JOIKHO
COCTOSITHCSL MaT4Y€H, YTOOBI KOMAH bl BCTPETUIIMCH JIPYT C IPYTrOM 10 OJTHOMY pa3zy?

42.CKOIBKMMU CHOCOOAMU MOXKHO paclpeleuTh 6 NpPUIIaCUTENIbHBIX OWJIETOB B
rpynmne u3 20 cTyJaeHTOB?

43.B Tpynme 5 CTYAGHTOB YCHEIIHO 3aHUMAIOTCS 1O MareMaTuke. CKOJIBKUMHU
crocob6amMy MOXHO BBIOPATh U3 HUX 3 CTYAEHTA VIS Y4acTUs B oIuMIuaae?

44, Ynenamu koomepatuBa sBIsAOTCS 10 demoBek. M3 HHUX HYXHO BBIOpaTh
pyKoBoOJUTENS U ero 3amecTuTelss. CKOJbKUMH CIIOCO0aMHU 3TO MOKHO CAENaTh?

45. 3 1000 coOpaHHBIX Ha 3aBOJIE TEJICBHU30POB 5 IITYK OpaKkOBaHHBIX. ODKCHEPT
MIPOBEPSIET OJWH HayTaJ BEIOpaHHBIN TesneBu3op u3 3toi 1000. Haliqute BeposTHOCTH
TOTO0, UTO MPOBEPSIEMBIN TEIEBU30pP OKAXKETCS OpaKOBAHHBIM.

46.B ypHe 9 kpacHbIX, 6 KENTHIX U 5 3en€HBIX mapoB. V3 ypHBI Hayraj IOCTAlOT OJUH
map. KakoBa BEpOsSITHOCTb TOTO, UTO 3TOT IIAP OKAXKETCS KENTHIM?

47. Tlets, Buka, Karsa, Urops, AHTOH, [lomuHa Opocunm xkpebuii — KOMYy HauyHMHATh
urpy. Halimure BeposSiTHOCTh TOTO, YTO HAYMHATH UTPY JOJDKEH OYAET MaTbUHK.

48.B dyemmnmoHare Mupa ydacTBYIOT 16 komaHn. C TOMOIIBIO JKpeOWsl WX HYKHO
pa3enuTh Ha YEThIPE TPYIIIbI IO YETHIPE KOMAH/IBI B KaX0W. B sluke BiepeMenky
Je)KaTr KapTouku ¢ HoMepamu rpynm: 1, 1, 1, 1, 2, 2, 2, 2, 3, 3, 3, 3, 4, 4, 4, 4.
Kanurtanel xomMaHJ TSAHYT 1O OJHOM KapTouke. KakoBa BEpOSTHOCTb TOTO, 4YTO
koMmaHa Poccun okaxeTcst BO BTOpOu rpyire?

49.B npDKHBIX TOHKax ywacTByrOT 11 cmoprcmenoB u3 Poccum, 6 crnoprcMeHOB u3
Hopgseruu u 3 cnoprcmena u3 leenuu. [lopsnok, B KOTOpOM CIOPTCMEHBI CTAPTYIOT,
ompezensercs xxpeorem. Haligure BEpOATHOCTh TOTO, UTO MEPBLIM OYIET CTApPTOBATH
CIopTCcMeH He u3 Poccun.

50.Ha kaxnpie 1000 snexTpuuecKuX JamIodyek MpUXomauTcs 5 OpaxoBaHHBIX. KakoBa
BEPOSITHOCTh KYIIUTh UCTIPABHYIO JTaMIIOUKY?

51.B rpynmne TypuctoB 8 uenoBek. C MOMOIIBIO XpeOus OHU BHIOMPAIOT MIECTEPHIX
YEeJIOBEK, KOTOpbIE JOJDKHBI MATH B CEJIO B Mara3uH 3a npoaykramu. KakoBa
BEPOSATHOCTB TOTO, YTO TYpHCT /[l., BXOAAIINN B COCTAB IPYNIbL, MOMAET B MarasuH?

52.B uemmmonate 1o ¢yrOony y4dacTBYIOT 16 KOMaHJI, KOTOpBIE KepeObeBKOM
pacnpenenstorcs Ha 4 rpynnel: A, B, C u D. KakoBa BeposITHOCTb TOr0, 4TO KOMaH/1a
Poccum He nonanaet B rpynny A?

53.Ha typuup nmo maxmaram npuosuio 26 yuactHukoB B ToMm uucie Kons u Tons. [{ns
MPOBEJICHUS KepeObeBKHU MEPBOTrO Typa YYaCTHHKOB CIy4ailHbIM 00pa3oM pa3z0ouiu
Ha JBe rpynmsl mo 13 yenosek. Haiitu BepostHoCcTh TOTO, uTo Komst u Tosst monagyT
B pa3HbI€ PYIIIIHIL.
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54.B knacce 16 yuamuxcsi, cpeau Hux aBa apyra —Bamum u Cepreit. Ywammxcs
ciy4aiiHbIM 00pa3oM pa3duBaroT Ha 4 paBHble Tpymnbl. Haiiiure BEepoSTHOCTH TOTO,
yro Banum u Cepreii okaxyTcs B OJHOU IpynIe.

55. B kiacce 21 yvamuiics, cpeau Hux asa apyra — Baaum u Ouner. Knace cnyyaliHbIM
o0Opa3om pa3buBatoT Ha 3 paBHbIe rpymnmbl. Haiiiure BeposTHOCTH TOTO, uTO Bamum u
Omner okaxyTcsi B OIHOMU TpymIIe.

56. Ilepen HauamoMm mepBOro Typa YEMITMOHATA MO HACTOJIHLHOMY TEHHHCY YYaCTHHUKOB
pa30uBalOT Ha UTPOBBIE MAphl CIy4allHBIM 00pa3oM ¢ MOMOIILI0 Kpebus. Beero B
YEMIIMOHATE y4acTBYET 16 CIOPTCMEHOB, CpEAU KOTOPHIX 7/ y4aCTHUKOB U3 Poccuu, B
toM unciae [lmaron Kapnos. Haiinure BeposiTHOCTh TOTO, 4TO B iepBoM Type IlnaTon
KapnoB O0yzaet urpars ¢ kakuM-1u00 cnoprcMeHoM u3 Poccun?

57.1lepen HavanoM MEPBOro Typa YEMIIMOHATa MO IIAIIKAaM YYaCTHUKOB pa3OMBAIOT Ha
UTPOBBIE Maphbl CIy4yalHBIM 00pa3oM ¢ MOMOIIBIO XKpebus. Bcero B yemmnuonarte
y4acTByeT 26 IIANIMCTOB, Cpeau KOTOpbIX 3 ydacTHMKa u3 Poccum, B TOM uwmcie
Bacwnmuit JIykun. Haligure BepOSITHOCTh TOrO, 4TO B mepBoM Type Bacwmuit JIykun
OyZeT urpathb ¢ KakuM-1ubo mamuctom u3 Poccun?

58.B xmacce 26 yuammxcs, cpeau Hux aBa apyra — Cepreid m AHApen. Ydamuxcs
ciy4aifHeIM 00pa3oM pa3OuBarOT Ha 2 paBHbIE Tpymmbl. Haiinure BEepoOSTHOCTH TOTO,
yto Cepreil u AHApeN OKaKyTCs B OJJTHOM TpYIIIIE.

59.B kiacce 21 ydenuk, cpeau Hux 2 apyra — Toma u [oma. Ha ypoke Gu3KyabTypbI
KJIacC clydailHbIM 00pa3oM pa3buBaroT Ha 3 paBHbIC Tpymmbl. HaliiuTe BeposSTHOCTD
TOTO0, 4TO Toma u ['oma nomnanu B ogHy rpymmy.

60.1 kmacce 21 ywammiics, cpeau HuUX aBe moapyru - AHug u Huna. Kitace ciydaitHeim
o0pa3oM JAenaT Ha ceMb TPy, Mo 3 YeloBeKka B Kaxjoi. Haiinure BeposTHOCTH
TOro, 4to AHs U1 HuHa okaxxyTcs B OJHOU TpyIIie.

61.B ciydaifHOM OSKCHEpPUMEHTE CHMMETPUYHYIO MOHETY OpOcCaroT YeTBIPEKIbI.
Haitagure BEpOATHOCTB TOTO, UTO PELIKA HE BBINAJIET HU Pa3y.

62. Onpenenute BEpOSTHOCTb TOrO, YTO NpU OpOCaHMM WrPaAIbHOTO KyOuKa
(IpaBUIIBLHOM KOCTH) BbINAAET HEUETHOE YUCIIO OYKOB.

63. Onpenenute BEPOATHOCTH TOTO, YTO MPU OpOCAHUU KyOMKa BHINAIO YUCIO OUYKOB, HE
Oonbiee 3.

64. BeposiTHOCTH TOTO, YTO HOBAs IAPUKOBAs pydyKa MHUIIET IUIOXO (MU HE THIIET),
paBHa 0,19. Ilokymarenp B MarazuHe BbIOMpaeT OAHY Takyi pyuky. Haiigute
BEPOSITHOCTB TOTO, YTO 3T pydKa MUILET XOPOLIO.

65. BeposiTHOCTE TOT0, YUTO B CIYYalHBI MOMEHT BPEMEHH TeMIIepaTypa Teja 3[0pOBOTro
yesnoBeka okaxercs Huxke 36,8°C  pasna 0,87. Haiigute BEpOSITHOCTh TOTO, YTO B
CIIy4aiiHbIi MOMEHT BPEMEHM Y 3/I0POBOIO YEJIOBEKAa TEMIIEpaTypa Tela OKaKeTCs
36,8°C nnu BhINIE.

66.1Ipy M3roTOBIEHUM MOAIIUIHUKOB AMAMETPOM 67 MM BEpOSTHOCTH TOrO, YTO
auameTp OyAeT OTIuYaThesl OT 3aJjaHHOTO He Oosnbine, yeM Ha 0,01 MM, paBHa 0,965.
Haiinure BEpOATHOCTH TOTO, YTO CIy4YaWHBIA TMOAIMIMUITHUK OyAET HUMETh JUaAMETP
MeHbIIe YeM 66,99 MM uau Ooibiie yem 67,01 MM,
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67. Ha sk3ameHe NO TEOMETPHH IIKOJIBHHKY JIOCTAa&TCS OJHA 3anada U3 COOpHHKA.
BeposiTHOCTH TOTO, 4TO 3Ta 3a/1a4a 1o Teme «Yriael», paBHa 0,1. BeposarHocTs TOTO,
YTO ATO OKaxkeTcs 3anauva no teme «llapamnenorpamm», pasaa 0,6. B cOopHuke Het
3a7a4, KOTOpPbIE OJHOBPEMEHHO OTHOCATCA K OTHUM JBYM TeMmam. Haitgure
BEPOSITHOCTh TOTO, YTO Ha 3K3aMEHE IIKOJIBHUKY JOCTAHETCS 3ajJada MO0 OJAHOW W3
ITUX JBYX TEM.

68. BeposiTHOCTD TOTO, 4TO Ha TecTe MO Omosoruu ydamuiics O. BepHO peuuT OoJblie
11 3amau, paBHa 0,67. BepositHocTh TOro, uto O. BepHO pemut Oonbmie 10 3amad,
paBHa 0,74. Haiinute BeposATHOCTb TOTO, 4TO O. BepHO pemut poBHO 11 3amay.

69. BeposiTHOCTH TOTO, 4TO Ha Tecte Mo XuMmuM ydanuiics [1. BepHO pemuT Oombie 8§
3anay, paBHa 0,48. BepostHocTh TOro, yto Il. BepHO pemut Oobiie 7 3aaad, paBHA
0,54. Haitpure BeposiTHOCTB TOTO, 4TO 11. BEpHO pemuT poBHO 8§ 3a1ay.

70.BepositHOcTh TOTO, uYTO Oarapeiika OpakoBaHHas, paBHa 0,06. Ilokymatenr B
MarazuHe BBIOMpaeT clydyallHyl0 YIAaKOBKY, B KOTOpPOM JBE TakuUX OaTapenKw.
HaiiguTe BeposiTHOCTH TOTO, UTO 00€ OaTapeiiku OKaXyTcs UCIIPaBHBIMH.

I'eomeTpus
1. OceBoe ceueHHe KOHYCa — IMpPaBUIIbHBIA TPEYrOJbHUK CO CTOpPOHOM 12 cM.
HaiiguTe miomans ceyeHusi, MpoOBEICHHOIO Yepe3 ABe 00pa3yrolue KOHyca, Yrojd MEeXIy

kotopeiMu paBeH () .Otpesok AD meprneHIuKyIsIpeH K IUIOCKOCTH PaBHOOEIPEHHOTO
tpeyroapauka ABC. UsBectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinure
paccrosiHue oT KOHIIOB oTpe3ka AD no mpsimoii BC.

2. Paccrostaue ot Toukn M 10 Kaxmaod W3 BEPIIMH MPABUILHOTO TPEYTOJbHUKA
ABC paBno 4 cMm. Halinure paccrossaue ot Toukun M o mmockoctu ABC, ectu AB=6 cm.

3. B tpeyronsuuke ABC nano: £C :90°, AC=6 cm, BC=8 cm, CM — menuaHa.
Uepes Bepmuny C mpoBeaeHa mnpsmas CK, mnepneHaukyiaspHas K IUIOCKOCTH

tpeyronpHuka ABC, npuuem CK=12 cMm. Haiinure KM.
4, Yepes cropony AB pomba ABCD mnposenena miockocte ADM Tak, urto

nsyrpansbiii yron BADM pasen () . Haiimure cropoHy pomda, eciu ¢BAD =45" ¢

paccrosinue oT Touku B 1o mnockoctu ADM pashHo 43

o. CyMMma muiomaielt Tpex rpaHei mpsiMoyroJIbHOTO napajuieienume/a, UMEIOIX
o0uryro BepumHy, paBHa 404 oum®, a ero pebpa MpomOpIHUOHANBHEI ynciaM 3, 7 u 8.
Haitagure nuaronans napanienenunena.

6. B npsiMmoyrosibHOM mapasienenuiene CTOpOHbl OCHOBAHUSA paBHBI 12 ¢cM U 5
cM. Jluaronane mapajuiesnenunena obpa3yeT ¢ IUIOCKOCTBIO OCHOBaHHsS yron B 45’ .

Haiinure 60xoBoe pedpo mapansienenumnena.

7. VYron mexay oOpasyromieil 1 0cblo KOHYca paBeH 45’ , oOpasyromas paBHa 6,5
cM. Haiinure mutomaas O0KOBOM MOBEPXHOCTH KOHYCA.
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8. B npsiMoyrosibHOM napasuienenuiene OCHOBaHus paBHbl 3 U 4 cM. Jlnaronanb

napajuiesenuiena oopasyer ¢ IUIOCKOCTbIO OCHOBaHUS Yroil B 60", Haiinure 6oxoBoe
pebpo nmapaienenumneaa.

0. OcHoBaHMeM MHUPAMUJIBI SIBISIETCSI pOMO, CTOpOHA KOTOPOTO paBHA 5 €M, a OJfHA
u3 nuaroHaneil 8 cm. Haiinute OOKOBbIE peOpa MUpAMHbI, €CIM BBICOTA €€ MPOXOJIUT
4yepe3 TOUKY IePECEUCHUs] THarOHale OCHOBAHUS U paBHA 7 CM.

10.  OcHoBanue NMUpaMUIbI — IPSIMOYTOJIBHUK cO cTopoHamu 12 u 16 cM. Kaxmoe
00okoBO€ pedpo nmupamMuabl paBHO 26 cM. HaliiuTe BEICOTY MUPaMUIBIL.

11.  OcHoBaHHMeM MNPAMON MPHU3MBI SIBJISETCS NPSIMOYTOIBHBIA TPeyrodbHUK. Yepes
CepelMHy THUIMOTEHY3bl MEPHEeHIUKYISIPHO K HEW TMpoBeAeHa IUIOcKocTh. Halimure
IUIOLIa/Ib CEYEHUs, eclii KaTteThbl paBHbI 20 1 21 cM, a 60koBOe peOpo paBHO 42 cM.

12.  OcnoBanuem mnupamunabl DABC ssmsercs Ttpeyronpauk ABC, y koToporo
AB=AC=13 cm, BC=10 cm, pebpo AD nepneHIuKyIsIpHO K IIJIOCKOCTH OCHOBAaHHS H
paBHO 9 cm. HaiiauTe miomaas 60K0BOM MOBEPXHOCTH MTUPAMU/IBI.

13. CropoHBI OCHOBaHUU MPABWJIBHON TPEYrOJbHOW YCEUCHHOW MUpaMUIbl PaBHBI
4am u 21M, a 6okoBoe pedpo paBHO 2aM. HalinuTte BbicOTY U anodemy mupamuibl.

14.  Beicota uununHapa pasHa 12 cm, a paauyc ocHoBanus paBeH 10 cm. Humunap
MepeceueH IIOCKOCThIO, MapajieIbHONW €r0 OCH, TaK, YTO B CEUCHHUM TIONYUUTCS KBaJpart.
HaitaguTe pacctosHue oT 0CH UUIIMH/IPA 10 CEKYIIEH IIOCKOCTH.

15. Tonmmuuaa GOKOBOW CTEHKM M JHA CTaKaHa IUIUHIPUYECKON (GopMmbl paBHa 1
CM, BbICOTa CTakaHa paBHa 16cM, a BHyTpEeHHUH pajnyc paBeH ScM. Borumciure miuomaas
ITOJTHOW ITOBEPXHOCTH CTaKaHA.

16. Jlmaronamp MpsSIMOYTOJILHOTO Mapalijienenurena paBHa 18 cMm u cocraBisier

yron B 3()° ¢ miockocTei0 G0KOBO# rpanu u yroa B 45 ¢ 6okoBbiM pebpom. Haiinure

o0beM MmapasuieNenurnea.

17. Haiiagure o0beM NMpsIMON MPU3MBI ABCA,B,C, , ecan /BAC =120°, AB=5cwm,
AC=3cMm n HaubonbIIas U3 oAzl 6OKOBBIX IpaHeil paBHa 35¢cMm2.

18.  Beicora koHyca paBHa 5 cM. Ha paccTostHuM 2 cM OT BEpILKHBI €ro MepeceKaeT
IJIOCKOCTh, MapajiiesibHasi ocHoBaHUI0. Haliiute o0beM MCXOJHOro KOHyca, eciau o0beM
MEHBIIEr0 KOHYCA, OTCEKAEMOT0 OT HCXOAHOTO, PaBeH 24 CH® |

19. CrakaHuuK JJIsi MOPOKEHHOTO KOHUYECKOH (opMbl mMmeeT riryOumHy 12 cM u
JuaMeTp BepxXHeW yactu 5 cM. Ha Hero cBepxy HOJIOKWIN JIBE JIOKKA MOPOXKEHHOIO B
BHJIC TOJyLIApUI AUaMeTpoM 5 cM. lIepenosHuT 11 MOPOXKEHHOE CTAKAaHYUK, €CIIH OHO
pactaer? (OTBET MOATBEPAUTE paccyeTaMu)

20.  JImametp JlyHbl cocTaBisieT (MpUOJM3UTEIHLHO) YETBEPTYIO YacTh JHaMETpa
3emin. CpaBHute 00beMbl 3emiin U JIyHbI, CUUTas UX [IapaMu.

21.  Konwnyeckuii 6ak umeeT riayOuHy 3 M, a €ro KpyrJiblid Bepx umeer paguyc 1,5
M . CKOJIBKO JTUTPOB JKUJKOCTHA OH BMENIaeT?

22.  3mepeHus mpsMOYroJILHOTO Mapajienenunena paBHel 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyba, 06beM KOTOPOTo paBeH 00bEMY 3TOTO Mapaljiesienunes1a.
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23. Illap pagmyca 41 1M mepecedeH IUIOCKOCTBIO, HAXOASAIIEIHCS HA PACCTOSHUH 9
1M OT LieHTpa. Haliiure muomanp ceyeHus.

24.  Bwicota mmimHApa paBHa 12 cM, a paanyc ocHoBaHus paBeH 10 cm. Lumuamp
IIEPECEYEH IIOCKOCTHIO, MTapajlIeIbHON €T0 OCH, TaK, YTO B CEUYCHHUH ITOJIYYWIICS KBaJpart.
Haiinure paccTtosiHue OT OCH HMJIMHJIPA A0 CEKYIIEH INTOCKOCTH.

25. JlmameTp OCHOBaHHS LIWJIMHApPA paBeH | M, BBICOTA IWIMHIpA PaBHA JJIMHE
OKpYXHOCTU OCHOBaHHUsI. HaliTu mutomaap O0KOBOM MOBEPXHOCTH IMJIMHIPA.

26.  CkonbKO TIOHAMOOWMTCS KpacKdh, 4YTOOBI IMOKPACHTh OaK IMIMHAPUYSCKOM
(dbopmbl ¢ TMamMeTpoM OCHOBaHHS 1,5 M U BBICOTOM 3M, €clii Ha OJMH KBaJPATHBIA METP
pacxoxayetcs 200 rp kpacku?

27. OceBoe cedeHHE NUIWHApPA — KBaJpaT, JUaroHajab KOToporo paBHa 20 cM.
Haitagure nnomaas OCHOBaHUS HHIIMHAPA

28.  OcHoBaHHEM MNpSMOro Hapajuiesienumneaa spiusercs poMO ¢ auaroHansmu 10
cM " 24 cMm, a BbIcoTa mapamienenunena paBHa 10 cMm. Haligute Oonbliero IuaroHasib
napajuiesienuIea.

29. Haiitu auaroHanb U 00BEeM NPSIMOYTOJIBHOTO Mapajuieenureia, €Ciu ero
U3MEPEHUS paBHBI 8 ¢cM, 9 cMm U 12 cm.

30. bokoBoe pebpo MpaBUIBLHONW TPEYroibHOW MUpPaMUIBI PaBHO 5 cM, a CTOpOHA
OoCHOBaHUs paBHa 6 cM. HaliuTe miomiaas 00KOBOM MOBEPXHOCTH MUPAMHUIBI.

31. Ilnomans ceueHus Iapa MIOCKOCTHIO paBHA 20cM2, a paccTOSIHUE OT LIEHTpa
mapa 7o ceKyIiei miockoctu paBHo 4 M. Haitnure o6beM miapa.

32.  OcHoOBaHHWE MUPaMUIBI — MIPSIMOYTOJIBHBIA TPEYTOJIBHHUK, KATET KOTOPOTO PaBeH
40 M, a rumoteHy3a paBHa 41 M. Bwicora mupamuasl paBHa 20 M. Haiimute oObem
MAPaMU/IBI.

33. BricoTa mpaBuIbHON YETHIPEXYroJIbHOM NMHUpaMuibl paBHa 4 cM, a anodema
obpa3syer ¢ BbICOTOM yroi B 45°. Haliiure momiaap 00KOBOW MTOBEPXHOCTH ITUPAMUJIBI.

34. Pa3zBepTka OOKOBOI MOBEPXHOCTH MHJIWHIpPA — KBAAPAT CO CTOPOHOM, paBHOM
2cM. Halimute 06beM HuIHHpA.

35. OOpa3yromias KOHyca HaKJIIOHEHa K TUIOCKOCTH OCHOBaHUs moja yriom 60°, a
pacCTOSHEE OT IEHTPa OCHOBaHMs 10 Obpasyromeil paBHo \3 M. Haiinure miomans
OOKOBOI MOBEPXHOCTH KOHYCA.

36. ITnomiaap NOJHON MOBEPXHOCTH Kyba paBHa 24 cm?. Haiinure ero oobem.

37.  IIpsAMOYrojibHUK, CTOPOHBI KOTOPOI'O PaBHBI 2 CM U 5 CM, BpalllaeTcs BOKPYT
MeHblI1el ctoponbl. Haiinure o0beM Tena BparieHus.

38. CtopoHa OCHOBaHUS MPABWIHHOW YETHIPEXYTOJBLHOW MUpPAMHIIBI paBHA 5\2 M,
6oxoBoe pedpo paBHo 13 M. Haitnute o0beM nmupaMuib.

39.  CropoHBI OCHOBaHHMSA MPSIMOYTOJILHOTO Mapaiesienumneaa paBHsl 2 cM 1 3 oM, a
IUaroHagb paBHa 7 cMm. Haiinure muomaas MNOJHON IOBEPXHOCTH MPSMOYTOJIBHOIO
napajuiesenuIe 1a.

40.  TIpsAMOyTOJIbHBIN TPEYTOJIBHUK, KATET KOTOPOTO PAaBEH 4 M, a TUTIOTEHY3a paBHA
5 M, BpamaeTcs BOKpyr Oombliero kareta. Haligure o0beM Tena BpalieHusl.
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41. bokoBoe pedpo MIPaBUJIBHON YETBIPEX YT OJIbHON IIPU3MBI
ABCDA1B1C1D1 paBHO 6V3 M, a CTOpOHa OCHOBaHMS paBHa 6 M. Halimute yronm mexny
npsimeiMu AB1 1 CDa.

42. BricoTa KOHyca paBHa 8 CM, a paamyCc OCHOBaHHUS paBeH 6 cm. Haiigurte
IUI0MIa/1b OOKOBOM MOBEPXHOCTH KOHYCA.

43. Croporsl AB u AD ocHOBaHMS MNpSMOYroOJILHOTO Mapajlieienuneia
ABCDA1B1C1D1 paBubl 6 M 1 8 M, yroa Mexay auaroHanpio ACi mapanienenunena u
IJIOCKOCThIO OCHOBaHUsI paBeH 45°. Haiiaute cunyc yriaa wmexay npsimod ACiu
IJIOCKOCTEI0O ABB1.

44, Jluaronanp Ky0a paBHa 243 . Hangure nomaab €ro noJHON MOBEPXHOCTH.

45.  Ha paccrosiHuu 9 ¢M OT LIEHTpa I1apa MPOBEACHO CEYEHUE, JJIMHA OKPYKHOCTH
KoToporo paBHa 24 cMm. Haliqute o0bem mapa.

46. B xonyce mmHa oOpasyroliei paBHa 5, a paauyc ocHOBaHUS paBeH 4. Haiinure
0o0beM KOHYycA.

47.  Jauer Ttpu Toukm: A(4;-2;5), B(2; 2; 1), C3; 6; 1) B pexapToBoit

IPSMOYTOTBHON crcTeMe KoopamHat. Haiftti: a) xoopamHatel BekTopoB AB n AC, 0)

ckamsiproe npoussencrue sekropos AB u AC: B) yron mexny Bexropamu AB u AC

48. Beruucnauth Imiomanas TpeyroiapHuka ¢ BepmmHamu  A(—4;4;4), B(3;1;0),
C(-1,0;6).

49.  Haiizgute wmHy Bektopa AB, e A(—1; —1; 1) u B(—3;1; 0).

50. Touka M me nexutr B tuiockoctu tpeyroiabHuka ABC, K — cepennna MB.
KakoBo B3aumHoe pacronoxxenue npsmeix MA u CK?

_— —s @ — @ — @

51.  VYmpocrute BBIpaKEHUE: AC+BB; +BA+D,B+5,D, + DC eciu
ABCDA\B:C:D: - napannenenunes.

52.  Haiigute cymmy BekTopoB: @(4;2; —4) u b(6; —4; 10).

53.  Haiinure qiuny BekTopa @ — 35, ecm @(2;1;-5), E[—El: 0;1).

54.  Haiiqure pinHy Bektopa AB, ecin A(2; —5;3) u B(5;1; —2).

55.  JlaHbBI BEKTOPEI E[—l; 3;—3)u BC(4; —5; 1). Haitute KOOPAMHATEI
W JUIMHY BeKTOpa AC.

56.  OceBoe ceueHHUE IUIMHAPA ABISETCS KBAIPAT, IMaroHaib KOTOPOTO paBHA
8v2 cm. Haiture 00beM HUITUHIPA.

57. B mpaBWIbHOW YETHIPEXYTOIbHON MUpaMuge O0KOBoe pedpo 0Opa3yeT
C IWIOCKOCTBIO ocHoBanus 45°. CTopoHa OCHOBAaHHMS IIMPAMUIIBI 6 CM.

Haiinure 06bemM nmupamMusl.

58.  Haiitu ckamspHoe npousseaenne sektopos: @(1,—2,1)u b (2,0,1)

59.  Haiiaure yron mesxay Bektopamu: a) @(1,1,1) u F(l, —1,—-1),

60.  Haiiti kocumyc yria mexy Bekropamu: @(2,—1,1)u b (4,—3,5)
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Kpurepun ouenku
Kpurepuu onenku (3xk3amMeH)

KpnTeplm OILICHKHU PE3YyJbTATOB BBINMOJIHCHUSA
TCOPETHYECKOI0 3aIaHUA

baniel 3a
KPUTEPUU OLICHKU

MaxkcuMaJbHBII
o0aa — 1 6as1a

- JIEMOHCTpUpPYET TiOyOOKOe, TIOJIHOE 3HaHUE U TIOHUMaHUE
MIPOrpPaMMHOT0 MaTepHaa;

- HCYEpIIbIBAIONIE, IOCJIEI0BATEIbHO, TPAMOTHO M JIOTUYECKH BEPHO
u3Jlaraet MaTepuar,

- JIaeT TOYHOE ONpEJICJICHUE U UCTOJIKOBAaHUE OCHOBHBIX IMMOHSTHIA;

- T1puU OTBETE JIEMOHCTPUPYET CAMOCTOSTENBHOCTb CY)KIICHUH,
MPUBOJUT BEPHBIC aPTYMEHTHI, JIETIAeT MPABUIbHBIEC BHIBOIBL;

- IPaBUJILHO U OOCTOSATEIHHO OTBEUAET HAa COMYTCTBYIOIINE BOIPOCHI.

1

- JeMOHCTpUpPYeT TIJyO0OKOoe, II0JIHO€ 3HAaHME W I[OHUMAaHUe
[IPOrpPaMMHOT0 MaTepHaa;

- B OCHOBHOM IpaBWJIbHO, 0€3 N3MEHEHHsI OCHOBHON CYTH I'pPaMOTHO U
JIOTMYECKU BEPHO U3J1aracT MaTepHal;

- JIONyCKAaeT HECYIECTBEHHbIE HETOYHOCTH IPU ONpPEIENCHUH U
HCTOJIKOBAaHUU OCHOBHBIX TIOHATHUI;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOSTEIbHOCTh CYKICHHH,
IPUBOJUT BEPHbIE apPryMEHTBI, BEPHO, HO C HE3HAUUTEIbHBIMU
olKMOKaMu JIeaeT BbIBOJIBI;

- NpaBUIbHO, HO COBEpIIAs HE3HAYUTEJbHBbIE OIIMOKM, OTBEYaeT Ha
COITYTCTBYIOILIME BOIPOCHI.

0,6

-pacKphIBacT OCHOBHOE COJCpKaHHWE yd4eOHOro Marepuaiga, HO
O0OHaAPYKUBAIOTCS CYILIECTBEHHBIE poOeIbI B IMOHUMAaHUU
MPOrPAMMHOI0 MaTepuaia

- HEMOJIHO, HapylIas MOCIIEI0BATEIbHOCTD U3JIaraeT MaTepual;

- JIOMYCKAaeT OIMOKH B OMPENETEHWH MU HCTOJKOBAHMH OCHOBHBIX
MMOHSATHU;

- NpU OTBETE€ JAEMOHCTPUPYET CAMOCTOSTEIBHOCTh CYXKICHUH,
MPUBOJUT YACTUYHO BEPHBIE apTYMEHTBI, OTJIEJIbHBIE BBIBOJBI HEIIb3S
CUHTATh BEPHBIMU U OOOCHOBAHHBIMU;

- CTYIEHT WCHBITHIBAET 3HAYUTEIBHBIE 3aTPYJHEHHs, OTBEYass Ha
CONYTCTBYIOIIUE BOMIPOCHI.

0,3

- HE 3HAET 3HAUUTEITHFHON YacTH MPOrpaMMHOTO MaTepuaia, JOMyCcKaeT
CYIIECTBEHHBIE OLTHOKHY;

- HE 3HAaeT WM JaeT HEBEPHOE OMpEeJeICHUE W HCTOJIKOBAHUE
OCHOBHBIX TTOHSITHI

- HE MOXET TPHUBECTH BEPHBIC APTYMEHTHI, JeJIaeT HENpPaBWIbHbBIC
BBIBOJIbI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOIINE BOMPOCHI.

UTOoro
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KpuTtepun onieHKH NPaKTHY€CKOT0 32/IaHUS 110
ajreodpe

Banasl 3a
KPUTEPUH OLEHKH

Xox peuieHWs BEpHBIH, NPHUBEICHO BEpHOE OOOCHOBAHHOE

pEIIeHNE, OJTYYEH BEPHBIM OTBET 1o
Xon peuieHdss BEpHBIM, HO JONyIIeHAa OJHA OIIKWOKa 1
BBIYHCIIUTEIBHOIO XapaKTepa,

Pemenne Ha4yaTo JIOTUYECKH BEPHO, JOIIyIlEHa
BBIUMCIINTENIbHAS OIIMOKA; MM pelleHHe He JOBEIEHO JI0 0,5
KOHIIA4, OTBET OTCYTCTBYET

HeBepHoe pemieHne, HEBEpHBIM OTBET WM OTCYTCTBUE 0
peleHus

UTOro 15

Ne | Kputepuu olleHKH NPaKTHYeCKOro 3a/JaHusA Mo reomeTpuu | bajibl 3a kputepuu
OLICHKHU

1 HalJIeH BEpHBIN CIIOCO0 peIeHus;
MIPUBEJICHA BEPHAS MMOCIEA0BATEIFHOCTh BCEX LIAroB PEIICHUS;
BEPHO OOOCHOBAaHbI BCE KIIIOUEBbIE MOMEHTBI BBIOPAHHOTO
crioco0a peleHus;
BEPHO OTMEUECHBI HAa YEPTEIKE CBOMCTBA BCEX MPEACTABICHHBIX 15
B yCJIOBUU (UTYP U UX JIEMEHTOB;
BEPHO BBIIIOJIHEHBI Bce IPeo0pa30BaHMs U BEIUYUCICHMS;
MI0JTyYeH BEPHBIIl OTBET

2 HalJIeH BEPHBIN CIIOCO0 peIIcHUs;
MIPUBEJICHA BEPHAs MOCIIEIOBATEIBHOCTD BCEX IIarOB PELICHUS;
JOMYILIEHbl OTCYTCTBUS ¥ (WJIM) HerpyoOble OIUOKU B
00OCHOBAHHUSAX KIIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEepTEeKe CBOICTBA IpPEICTaBICHHBIX B 1
ycIoBHHM (GUTYp W HX 3JIEMEHTOB, KOTOPBIE HIPAIOT BAKHYIO
POJIb B PEIICHUH 33]1a9H;
JONyIIeHa OJHa HerpyOas BBIYMCIUTENIbHAs OIIMOKa, He
BIIVSIFOIIME HA IPAaBUIBHOCTD JATbHEHUIIETO X012 PeIICHHSI

3 | X0OA peleHNs BEPHBIi;
pelieHre, BO3SMOXKHO, HE 3aBEpIICHO;
JOMYyLIeHbl OTCYTCTBMS W (MJM) Herpyoble OIIMOKHM B
00OCHOBAHHUSX KIIFOYEBBIX MOMEHTOB;
OTMEYEHHBbIE Ha YepTeX e CBOMCTBAa MPEACTaBICHHBIX B
yCIOBUU (UTYP U UX 2JIEMEHTOB UMEIOT HETOYHOCTH; 0,5
JONYyUIeHbl Herpyoble OHmMOKM B  BBIYMCIECHUSAX U B
npeoOpa3oBaHUsAX, HE BIMAIONIME HA TPABIIBHOCTH XO/a
pereHus;
B pe3y/ibTaTe 3TUX OIIMOOK MOKET OBbITh MOJY4YeH HEBEPHBIH
OTBET

4 | HeBepHOE peIIeHNE, HEBEPHBII OTBET WJIM OTCYTCTBHE PEIICHHS 0

MTOT'O 15
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