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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITIPEJMETA

IIpeamerHble o0y4yarommiicss HAyYuTCs odyuarommiics MOJy4YHT
pe3yJabTaThl BO3MOKHOCTH HAYYHMTbCH
0CBOEHMA
y4eOHOro
npeaMera/Kypca
JIMYHOCTHBIE CdhopmupoBaHHOCTH TOTOBHOCTH M  CIIOCOOHOCTH K

MPEJCTABICHUN O MaTEMaTUKE KaK
YHUBEPCATHHOM  SI3BIKE  HAYKH,
cpencTse MOJICTTHPOBAHHUS
SIBJICHUW M TPOIIECCOB, UICIX U
METO/IaX MaTeMAaTHKH,

TTOHUMAHHIO 3HAYUMOCTHU
MaTeMaTHUKH TUTST
HAyYHO-TEXHHUYECKOTO Tporpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHUS K
MaTeMaTHKe Kak K  4YacTH
oO11edenoBevecKkon KYJBTYpPBI
yepe3 3HAKOMCTBO C HCTOPHEHN
pa3BHUTHS MaTEMAaTHKH,
IBOJTIOIHEH MaTeMaTHYECKUX
HACH;

Pa3BUTHIO JIOTUYECKOTO
MBIILJICHUS, TPOCTPAHCTBEHHOTO
BOOOpaXeHHUs, AITOPUTMHUECKON
KYJIbTYpBI, KPUTHUYHOCTH
MBIIIICHUS Ha YpPOBHE,
HEOOXOMMOMIJIL ~ OyyIen
poeCCHOHAITBHOU
NEeSITeNIbHOCTH, JJISl MPOJI0JKEHUS
00pazoBaHUs M CAaMOOOPa30BaAHUS;

OBJIAJICHUIO
MaTeMaTHYEeCKUMU 3HAHHUSIMHU U
YMEHHUSIMH, HEOOXOJUMBIMH B
MOBCEIHEBHON  KU3HHU, TUISE
OCBOCHHUS CMEXKHBIX
€CTECTBEHHO-HAY4HbIX
JTUCIUILIAH u JTUCIUTIAH
npodeccuoHanpHOTO UKIA, IS

MOJIy4ECHUS oOpa3oBaHusi B
oOnacrsx, HE TpeOyIOLMX
yIIyOJeHHOH  MaTeMaTHYecKOM

IMOATOTOBKH,

00pa3zoBaHuIo, B TOM quCIIe
caMo00pa30BaHNI0, Ha MPOTAKEHUU
BCEHl KU3HH, CO3HATEIILHOE OTHOIICHNE
K HENpepbIBHOMY 0Opa30BaHUIO Kak

YCIIOBUIO YCHEIIHON
npoeCCHOHAIBHOW M OOIIECTBEHHOM
JeSITENIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K
CaMOCTOSITENbHOU TBOPYECKOMN 51

OTBETCTBCHHOM JCATEIHLHOCTH;

TOTOBHOCTH K  KOJUICKTHBHOM
pabore, COTPYAHUYECTBY co
CBEPCTHUKaMH B  00Opa3oBaTeIbHOM,
00IIIECTBEHHO [MOJIE3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHOM u JIPYTUuxX
JeSITeNIbHOCTH;

OTHOIIICHHUIO K MPpo(dhecCHOHATBLHON
NEeSTeIbHOCTH  Kak  BO3MOXKHOCTH
yyacTusi B pCIICHUU  JINYHBIX,
OOIIECTBEHHBIX, roCyJapCTBEHHBIX,
0O0IIIeHAIIMOHATIBLHBIX MPOOJIEM;

BUIAX




npeaMeTHbIe c(hOPMUPOBAHHOCTH BJIAJICHUIO OCHOBHBIMU TOHSATUSIMHU
MPEJCTABICHUI O MATEMATUKE KaK | O IUIOCKMX M IPOCTPAHCTBEHHBIX
YaCTU MUPOBOM KYJIbTYPBl U MECTE | TEOMETPUUYECKUX durypax, ux
MAaTEMAaTUKA B  COBPEMEHHOM | OCHOBHBIX CBOMCTBAx;
LVBWIA3ALUH, cnoco6ax | chopMUpOBaHHOCTU yMEHUs
OTHMCAHUS SBJICHHA PEATBHOTO | pacro3HaBaTh TEOMETPUICCKHIE (PUTYPHI
MHpA HA MATEMATHYECKOM SI3bIKE; | HA 4YEpPTEkKaAX, MOACISIX U B PEATBHOM
c(hOPMHUPOBAHHOCTH MHPE; MPUMEHECHUE U3YYEHHBIX CBOMCTB
MPEICTABICHUI 0 | TeOMETPpUUYECKUX QUTYp H POPMYI st
MAaTeMaTUYECKUX TMOHATUAX KAK | pEIICHUS TIEeOMETPUYECKUX 3aJady |
BOKHEUIIINX MaTeMaTUYECKUX | 3a7a4 C MPAKTUYECKUM COJAEPKAHUEM;
MOJIETIAX, MO3BOJISIIOLIAX c(hopMUPOBAaHHOCTH
OMHUCHIBATh M UW3y4yaThb pa3HbIC | NPEACTABICHH O  Mpoleccax |
MPOLECCHl U ABJICHUSA; IOHUMAHUE | SIBJICHUSAX, UMEIOIINX BEPOSITHOCTHBIN
BO3MOKHOCTH aKCMOMATHYECKOTO | XapakTep, CTaTUCTHYECKUX
MOCTPOCHHUS MaTeMaTUYECKUX | 3aKOHOMEPHOCTSAX B PEATTbHOM MHpE,
TEOPUIA; OCHOBHBIX TMOHATHSX JJIEMEHTAPHOU
BJIAJICHUIO METOJIaMH | TEOPUHU BEpPOSITHOCTEM; YMEHUI
JIOKA3aTeJIbCTB W QJITOPUTMOB | HAXOAUTh U OLUEHHBATH BEPOSITHOCTH
pelieHus, yMEHue UX MPUMEHSTh, | HACTYIUICHUS] COOBITUM B TMPOCTEHIIHX
MPOBOJIUTH JIOKA3aTeIbHbIE | MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE
pacCyX JIeHHsI B XOJI€ PELICHHS | XapaKTEePUCTUKH CIIYYalHbIX BEJIIMYHH;
3a/1ay; BJIAJICHUIO HaBBIKAMHU
BJIaJICHUIO CTaHJAPTHBIMHU | UCIOJIb30BaHMS TOTOBBIX
IpueMaMHu peuieHus | KOMIBIOTEPHBIX porpamm pu
palrOHAIbHBIX U | pEeUICHUU 3a/]1a4.
APPALMOHAIIBHBIX,
MMOKa3aTeIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN
U HEpPaBEHCTB, UX CHCTEM;
UCII0JIb30BaHUE FOTOBBIX
KOMIIBIOTEPHBIX IIPOTrpammM, B TOM
YyUCle IS IOMCKA IMyTH PELICHUS
u WJUTFOCTPALIHT pelieHus
YpaBHEHUH U HEPaBEHCTB;
c(hOpMUPOBAHHOCTH
OpEICTaBICHU 00 OCHOBHBIX
MOHATHUAX MaTeMaTU4YECKOro
aHainM3a M UX  CBOMCTBax,
BJIQJICHUE YMEHUEM
XapaKTepU30BaATh MOBEJICHUE
GbyHKIHH, HCIIOJIb30BAHUE
MOJTY4EHHBIX 3HaHUU JUTSt
ONMCAHUsl U aHAJIM3a peajbHBIX
3aBHCHUMOCTEH;
MeTanpeaMeTHbIe YMEHHIO CaMOCTOSITEIIBHO TOTOBHOCTH U CIHOCOOHOCTH K

ONpCACIIATh LCIIN ACATCIBHOCTU U
COCTaBJIATH IIJIaHbI ACATCIBHOCTH,

CaMOCTOATEILHON
nH(}OPMAIIMOHHO-TIO3HABATEILHO M




CaMOCTOSITENIBHO ~ OCYHIECTBIIATD, | IEATEIBHOCTH, BKJIIOYasi  yMEHHUE
KOHTPOJIUPOBATh U | OPUEHTUPOBATHCS B pa3IMyYHBIX
KOPPEKTHPOBAaTh  JIEATEIbHOCTh; = HCTOUYHUKAX MH(POPMALUU, KPUTHUECKU
HCIIOJIb30BaTh BCE BO3MOJXKHBIE | OLIEHMBAaTb U HMHTEPIPETUPOBATH
pecypcbl JUISt JOCTIDKEHUS | mH(pOopMaIuio, II0JIy4aEMYIO u3
HOCTABJIEHHBIX uenen U | pa3InYHbIX UCTOYHUKOB;
peannszanuu IUIAHOB BJIA/ICHUIO A3BIKOBBIMU
NeSITENIbHOCTH; BbIOMpATh | CPECTBAMU: YMEHUE SICHO, JIOTMYHO U
yCIICLIHBIE CTpaTeruu B | TOYHO H3JIaraTb CBOIO TOYKY 3pEHHS,
Pa3IMYHbIX CUTYaLUsX; UCIIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE
YMEHHIO IPOJYKTUBHO | CPE/ICTBA;
o0LIaThCs U B3aUMOIEHCTBOBATh B BJI4/ICHUIO HaBbIKaMH
rporecce COBMECTHOM | MO3HaBaTeNbHONM  peduieKCMM  Kak
NEeSITENIbHOCTH, YUUTHIBaTh | OCO3HAHUSI COBEpIIAEMbIX IEHCTBUI U
MO3ULMU  JIPYTMX  YYaCTHUKOB | MBICIUTEIbHBIX MPOILIECCOB, ux
JEeATEIbHOCTH, 3¢ (}eKTUBHO | pe3yJbTaTOB M OCHOBAaHUM, TIpaHUI]
paspemiatb KOH(QIUKTHI; CBOEr0 3HAHUS M HE3HAHUS, HOBBIX
BJIA/ICHUIO HaBbIKAMM | TO3HABATEJIbHBIX 33Ja4 U CPEICTB IS
MO3HABATEIILHOM, AX TOCTHKCHUS;
y4eOHO-HCCIIE0BATENBCKON 51 LEJIEYCTPEMIIEHHOCTh B MOMCKaX U
MIPOEKTHOM JEATENIbHOCTH, | IPUHATHU peLIeHui,
HaBbIKaMU pa3penieHus: nmpobiaeM; | cooOpa3uTeIbHOCTh U HHTYUIIUS.
CIIOCOOHOCTP U TOTOBHOCTH K
CaMOCTOSITENIBHOMY IIOUCKY
METOJIOB PEIICHHs IPAKTHYECKUX
3a1a4, NPUMEHEHHUIO DPA3INYHBIX
METOJI0B IIO3HAHMS;

1. IKAJIA OHEHUBAHUSA

Onenka OTJIMYHO XOpO1I0 YAOBJIETBOPUTEJILHO | HEY/I0BJIETBOPUTEIbHO
KauecTBoO HIOJIHO JaéT OTBET, u3JaraeT MaTepuall OoOHaApy)KUBAeT HE3HAHUE
OTBETOB Ha u3jaraer YJIOBJIETBOPSl | HEIMOJIHO U JAOIYCKaeT OoJbIIeH YacTh
BOIPOCHI 1O U3yUYCHHbIN | IO TeM Xke HETOYHOCTH B COOTBETCTBYIOIIETO
TeMaM MarepHa, TpeOOBAHUAM | ONpPEIEICHUN HOHATHH pasjena u3y4aeMoro
AU CHUTITAHBI naér , UTO 1 JUIS win GOpMyYIIUPOBKE MaTepuaa, JI0mycKaer
IpaBUIIEHOE OLICHKH TEOpHIi; HE yMeeT ouIOKy B GOpMYIUpPOBKE
OTIPENENICHHO | «OTJIWYHO», | JAOCTATOYHO INIyOOKO M | OIpEAETIeHUI U TEOpHH,
e HO JIOTTyCKaeT JI0Ka3aTeIbHO MCKaXKAIOINE UX CMBICT,
noHATHi; 06 | 1-2 ommbkwy, 000CHOBATh CBOM 0ecrops104HO U
HApy>XUBAeT | KOTOpBIE CaM | CYXJEHUS U IPUBECTU HEYBEPEHHO M3JIaraeT
HOHUMAaHHe xKe CBOM IIPUMEDPHI; MaTepHan
Mmarepuara, UCTIPaBIISIET, u3JaraeT MaTepual
MOXKET ul-2 HEMOCJEI0BATENBHO U
000CHOBATh HesouéTa B JIOITyCKaeT OUIMOKU B
CBOH nocieaoBaTe SI3BIKOBOM
CYXJIeHMUS, JHHOCTH U oopMIIeHHN




MIPUMECHHTH
3HAHUS Ha
MIPaKTHKE,
MIPUBECTH

HEO0OXOIUMBI
€ IPUMEPBI HE
TOJIBKO TI0
y4€OHHKY, HO
u
CaMOCTOSITEII
bHO
COCTaBJICHHBI
€, u3JlaraeT
MaTepuan
MoCJjIeI0BaTe
JBLHO U
MIPABUIIBHO C
TOYKH 3PCHHUS
HOPM
JUTEPATyPHO
ro SI3bIKa

A3BIKOBOM
odopMIICHUN
U3J1araeMoro

nusjaracmMoro

KoaunuectBoO
ﬂpaBI/lJIbHI)IX
OTBETOB B TecTe

90 - 100%

70 - 89%

50 - 69%

Menee 50%

KauecTBO
BbINIOJTHEHH S
KOHTPOJIbHBIX
padort

BCE 3aJa4u
pereHbl
BEPHO;
HCITIOJIE30BaH
HauoOoJee
palnoHaIbHBI
U yTh
peleHus;
H3J10KEHHUE
Marepuaia
JIOTUYHO,
IPaMOTHO,
0e3 oMnOoK

perieHo
BEpHO OoJjiee
80 % Bcex
3aj71a4; MOTYT
BCTPEYATHCS
OTJICNIbHBIC
HETOYHOCTH B
apudmeTnyec
KUX pacdyerax

pemeno ot 50 mo 79 %
BCEX 3aJ1a4; He Bcerjaa
UCIOJIb30BaH
HauboJee
palMoOHaIbHBIN MTYTh
peleHus

OTCYTCTBYIOT
HE00XOINMBIE
TEOPETUYCCKUE 3HAHUS;
JIOTYIIEHBI OITUOKU B
ooJtee yeMm 50 % 3amau.
B perrennun nposBiseTcs
HE3HAaHHE OCHOBHOTO
Marepuana ydeOHOM
IIPOrPaMMBbI

3. OHEHOYHBIE CPEJACTBA JUIs1 IPOBEJEHUSA TEKYIIEI'O KOHTPOJISA

YCIIEBAEMOCTH OBYYAIOIIUXCSA

Ne i/ Haspanue pasnena/Temsl DopMa OLIEHOYHBIX CPEICTB
1 Beenenue VYeTHbIl onpoc.
2 Pa3Butue noHsTHs 0 yncie KonrtponbHas pabota, TecToBas
paboTa, YCTHBIH ompoc.
3 KopHu, crenenu u norapupmsl KonrtponbHas pabora, TecToBas
paboTa, YCTHBII onpoc.




4 [Ipsimblie 1 TIockocTH B ipocTpancTtBe | KoHTposibHas paboTa, TecToBas paboTa,
YCTHBIH OIIpOC.

) KomOunaropuka KoHntponsHas paboTa, TecToBas pabora,
YCTHBIH OIIpOC.

6 Koopaunats! u BEKTOPBI KontponbHas padota, TectoBast padora,
YCTHBIH OIIpOC.

7 OCHOBBI TPUTOHOMETPUU KonTtponbHas pabota, TectoBast padora,
YCTHBIH OIIpOC.

8 OyHKIMY U TpapuKH Kontponbnas pabota, TecToBas padora,
YCTHBIH OIIpOC.

9 MHororpaHHUKH U KpyrJible Tena Kontponbnas pabota, TectoBas padoTa,
YCTHBIH OIIpOC.

10 Hauana maremaTtudeckoro anaiamn3za KonTtponsHas pabota, TecToBast padora,
YCTHBIH OIIpOC.

11 Wuterpain u ero npumMeHeHue KonTtponsHas padota, TecToBast padora,
YCTHBIH OIpOC.

12 DJIEMEHTHI TEOPUHU BEPOSITHOCTEH U KontposbHas pabota, TecToBast padora,
MaTeMaTHYE€CKON CTaTUCTUKU YCTHBIN OMpPOC.

13 VYpaBHEHUS 1 HEPABEHCTBA KontposbHas pabota, TecToBast padora,
YCTHBIH OIpOC.

4. OIEHOYHBIE CPEJICTBA JIUIS1 MIPOBEJEHUS TPOMEXYTOYHOM
ATTECTALIUUN OBYYAIOILIIUXCHA
[IpomexyTouHas aTTecTanus 1o npeaMery «MaremaTrnka» NpoBOIUTCS B pOpME dK3aMeHa.

5. KOMIIIEKT MATEPHAJIOB UIs1 OHEHKN C@OPMHUPOBAHHOCTH YMEHMI "
3HAHHUMU B XOJAE OCBOEHHMA YYEBHOU JUCHUIIJIMHBI

KommuiekT maTepuaJioB 1Jisl NPOBeAeHUsI KOHTPOJIbHBIX padoT
IlepeyeHb KOHTPOJIBLHBIX PA0OT 10 TEMaM:

Tema 2. PazBurTue NOHATHS 0 YUCJIE.

Bapuant 1
123
(.73
2
a)ki,e,) 6)(%/\/5 ) :
1. Breruuciure: 7 ;
( 1 \\ﬁﬂ
2. YIIpOCTHTE BBIPOKEHUE La *5-1) q 2

3. Pemnre ypaBHenne 8% =8°.

4. 3anuiute OeCKOHEUHYIO Neproandeckyro 1poos 0, (43) B Buie 0OBIKHOBEHHOI poou.
Va® -a
P

5. Cokparute 1pobs 2~ 2a2+1



0(23); (2* of)”
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Fdy B3y
gy W=y
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6. CpaBHHUTE ynCHa:

7*. YrpocTuTe BbIpaKeHUE

Bapuanr 2
6—4
Vs oy 3
LG ° 6 | 6) 325/ .
1. Beruucnure: )
1
2. VIIpOCTHUTE BBIpAKEHUE (b«fs”)- .
S

4 X_
3. Pemire ypaBHeHHe (1) (1) '
2 2
4. 3anuiuTe OECKOHEUHYIO MepHoarnueckyro apoos 0,3(6) B Buae 0OBIKHOBEHHOH IpOOH.

b+4vb +4
3

5. Cokparute apo6b bz+2b
»(0.8)" @‘r NEAN .
6. CpaBHUTE Uncha: \ ) ul; B) J17u~/0.
m-n  Im -3
: 3 m : %—% '

3 3
7*. Vipocture Belpakeane M T VMN+N

Tema 3. Kopuu, creneHu u Jjorapugmsol.

Bapmuanr 1

Borunciuts: /343 ¢ 0, 125 3

VYHpocTuTh BhIpaskeHHE: \/\/ ald + (\/\/ at)

Brraucints: 22—3‘/_- 8‘/5
Borancnurs: log, 16

o ko D F

Borancnurs: log,, 8 + log,, 125
Bapuanr 2

1. Borauciuts: log, 64



3 3
2. Beruucnure: 3112 \/E: 9 V2

—_ 8
VYIpoCTUTh BhIpaKEHHE: (V\/;) + (V v x?%)
Boruucauts: 512 - 216

Beraucurs: log,, 2 + log,, 72

3

ok~ w

Tema 4. IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE.

Bapmuanr 1

1. Ha pucynke 1 touku M,N,Q,P — cepenunsr otpeskoB DB, DC, AC u AB. Haiigute nepumerp
yeTeipexyroibanka MNQP, eciu AD=12 cm, BC=14 cwm.
2. Touka C nexur Ha oTpeske AB, mpuuem AB:BC = 4:3. Otpeszok CD = 12 cMm, mapamieneH
IJIOCKOCTH o, TIpoxosaiend yepe3 Touky B. Jlokaxure, yto npsamas AD nepecekaeT mioCKOCTh O B
HekoTopoit Touke E, u HalimuTe otpe3ok BE.
3. Haiitn muaronasb mpsiMOYyroJIbHOTO Mapajuiesienumesia, €Cliu ero u3MepeHust paBHbl: 4,6,8.
4. HaiiTu paccTosiHME OT BEpLIMHBI Ky0a 10 IUIOCKOCTHU JIF00O#l TpaHu, B KOTOPOM HE JICKHUT 3Ta
BEpIIMHA, €CJIU: JUaroHallb TpaHu Ky0a paBHa 5.
5. I'unoTeHy3a NpsSMOYroJbHOTO PAaBHOOEIPEHHOIO TPEYrOJbHUKA JIC)KUT B IUIOCKOCTH O, @ KaTeT
HAKJIOHEH K 3ToW miockoctd noA yriom 30°. HailTu yron Mexay IIOCKOCTBIO O M IJIOCKOCTHIO
TpPEeYroJbHUKA.

Bapuant 2
1. Ha pucynke 1 Touku M,N,Q,P — cepeaunsl otpeskos DB, DC, AC u AB. Haiigure nepumetp
yeTblpexyrojibinka MNQP, eciu AD=16 cm, BC=10 cm.
2. Touka C nexut Ha otpe3ke AB, mpuuem AB:BC = 5:4. Otpezok CD = 10 cwm, napaniesnex
IJIOCKOCTH 0, mpoxoadauieil yepe3 Touky B. Jlokaxkure, uto npsamas AD mepecekaer MIOCKOCTh O B
HekoTopoit Touke E, u HalimuTe oTpe3ok BE.
3. HaiiTu muaronanb npsMOyroibHOTO apasuieienue i, €Ciau ero u3MepeHus paBHel: 3,5,7.
4. HaiiTu paccTosiHME OT BEpIIMHBI Ky0a 0 TIIOCKOCTH JIF00O0# TpaHu, B KOTOPOH HE JIEKHT 3Ta
BEpIIMHA, €CJIN: JUAroHallb TpaHu Ky0a paBHa 6.
5. T'unmoTeHy3a NMPSAMOYroJLHOTO PABHOOEIPEHHOTO TPEYrOJbHUKA JIC)KUT B TUIOCKOCTH O, 8 KaTeT
HAaKJIIOHEH K 3TOM IUIOCKocTH moja yriioM 60°. HallTu yron MexJy MIOCKOCTBIO O U IMJIOCKOCTBIO
TPEYroJabHUKA.

Tema 5. Kom0unaropuka.
Bapmuanr 1



1. CkonbKO pa3iMyHBIX JBY3HAYHBIX YHCET C Pa3HBIMHU IU(paMH MOXKHO 3alucaTh, HUCTIOIb3YS
uudpsr: 1,2,3.
2. Haiitu 3nauenus Ps.
3. Borunciuts Al
4. B nomemenuu 16 mami. CKOJIBKO CYIIECTBYET BapUAHTOB €rO OCBEIIEHUS, €CIIH OJTHOBPEMEHHO
JIOJIKHBI CBETUTHCS 14 mam.
5. 3anmcats pasnoxenue ouaoma: (1+x)8,
Bapuanr 2
1. CkonbKO pa3iMyYHBIX JBY3HAYHBIX YHCET C Pa3HBIMHU IU(pPaMH MOXKHO 3alucaTh, UCTIOIb3YS
uudpsr: 4,5,6.
2. Haiitu 3nauenus P7.
3. Borunciuts Aj.
4. B nomemenuu 16 sami. CKOJIBKO CYIIECTBYET BApUAHTOB €r0 OCBEIICHHS, €CIIA OTHOBPEMEHHO
JIOJI’KHBI CBETUTHCS 15 mamil.
5. 3anmcath pasnoxenue ouHoma: (2+X)°.

Tema 6. KoopauHaTsl 1 BEKTOPBI.
Bapmuanr 1

1. Haiiure KOOpAMHATHI BEKTOPA AB , ecmu A (5;-1; 3), B (2;-2; 4).
6 - ‘ 2b-c ‘

2. Mausi Bextoper P (3;1;-2)u C (1; 4; -3). Haiimure :

3. N3o6pasure cucremy koopaunat OXyz u mocrpoiite Touky 4 (1; —2; —4). Haiigure paccTosHUSA OT

ATOW TOYKHU JI0 KOOPAUHATHBIX TIIOCKOCTEM.

—

4. BeluuciuTe CKasIpHOE TIPOU3BEACHIE BEKTOPOB myn Jectn M=a+ 2b-c , = 2a-b :

‘a‘ =2 ‘b‘ =3 (ab) 60>, CLa, clhb,

5. Han xy6 ABCDAB1C1D:. Haitnure yron mexay npsmbeivu AD1 u BM, rie M — cepennna pedpa
DD:.

6. [Ipu ABIKCHHUH TIPSIMasi & 0TOOPaXKaeTCsl Ha IIPSIMYIO a1, INIOCKOCTh 0 — Ha IUIOCKOCTh o, 1 & L O

. Hokaxwure, uTo a - %y

Bapuanr 2

1. Haiigute KOOpIUHATHI BEKTOpA CD , ecu C (6; 3; —2), D (2; 4;

. b } a—2b ‘
2. Nans Bektopa & (5;-1;2)u VP (3; 2; — 4). Haiinure .
3. U306pasute cucremy koopaurat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haitnute pacctosiHie oT
ATOM TOYKH JI0 KOOPJAWHATHBIX TUIOCKOCTEH.

_5).

—

4. BeluncnuTe CKalspHOe IPOU3BEICHNE BEKTOPOB my n yecrn M= 2a-b+ C, n=a- 2b ,

‘a‘ =3, ‘b‘ =2 (ab) = 60°, EJ_(_X’, clb
5. an xy6 ABCDA1B1C1D1. Haiinure yron mexny npsmeivu AC u DCi.
6. [Ipu aBmKeHnH npsiMasi oToOpaXkaeTcst Ha MpsiMyto D1, a ockocTk B — Ha ockocTs B u b || 1



Tema 7. OcHOBBI TPUTOHOMETPHH.

Bapmuanr 1
.. .13
1. Bemmcmare: 2€08780%  §)sin .
6
12 3
coso =—__ T<A<_T.
2. Boruncnure  sina, eciiu 13 y 2

3. YrpocTHTe BhIpaKeHHUE:

sin(—a ) +cos(m +a )

1+ Zcos|(ﬂ2 - oc)|cos(—oc )

0)
a)cos(a — B )—cos(a + P );
4. Pemrute ypaBHeHHE sin 5x cos 4x — cos5xsin 4x =1.
cosdo +1= 1_sin 4a. (ctgo —tgat ).

5. JlokaxuTte TOXKIECTBO

Bapmuanr 2
13
) _ B)cos__m.
1. Brruuciure: a)sin 7807 6
. 4
sinoL =— _ T<o<_T.
2. Boruncnure coso., eciu S wu 2
3. YrpocTuTe BEIpaKEeHHE: (3 A
sin, ~m +a |—sm(2n +a)

N

2

0) )

a)sin(a + B )+sin(a—P); 2cos(—a. )sin (-a ) +1
4. Pemnre ypasHenue COS4XC0S3X+sin 4xsin3x =1.

(tga. +ctga )(1-cos4a ) = 4sin 20

5. JIOKa)XUTE TOKIAECTBO
Tema 8. ®ynkuuu u rpadpuku.

Bapuanr 1

1. Haiigute obnacth onpeneneHus GyHKIUH y = $/6+0,5x .

4

2. CxemaTH4eCcKu n300paszute rpaduk GyHKIMU Y =X ' U IepeynuciIuTe e€ OCHOBHBIC CBOICTBA.

[Monp3ysck cBOMCTBAMU 3TOM (PyHKLMH, CPABHUTE:
74 . B B
a)tu(0,3) 6)(2v3) m(342) .

2. Haiigure Qpynkuuio, oopatnyio pynkuuu ¥ =

1
x—-4

' U YKAXKUTC eé o0macThb OIIpCACIICHUSA U

MHO>KECTBO 3HAYCHUH.

Bapmuanr 2



1
1. Haiinure oGnacts onpenenenus pynxumn y = (2x+9)5.

3

2. CxemaTtnuecku n300pasute rpaduk GyHKIUH Yy =X ° U IepeurcinuTe e€ OCHOBHBIE CBOMCTBA.

[Tonp3ysich cBOWMCTBAMH 3TOU (PYHKIMH, CPAaBHUTE:

. (3} . .
D7) 5 6)(3v5) m(543) .
3. Haiigure ¢pynkuuro, obparnyro Gyakiuun ¥ = —1' U yKaXuTe e€ 001acTh OnpeaesieHus 1
X +
MHO>KECTBO 3HAUECHUM.
Tema 9. MHOTOrpaHHUKH U KPYIJIble Teja
Bapmuanr 1

1. OceBoe cedyeHue UITUHIPA — KBAJPAT, TIOMAab OCHOBAHUS MUIMHAPA paBHa 167 cm?. HaiimuTe
IJIOIA/1b MOBEPXHOCTU LMJIMHIPA.
2. BeicoTa KOHYCa paBHa 6 cM, YToJI IIPH BEPIIUHE 0CeBOTO ceueHus paBeH 120°. Haitnute: a)
IUIOLIa/1b CEYEHMsI KOHYCa MII0CKOCThIO, TPOXOAIel yepe3 IBe 00pa3yrouine, Yroia MexKIy
koTopbiMu 30°; 0) muomia b 60KOBOI MOBEPXHOCTH KOHYCA.
3. Imametp 1rapa paBeH 2m. Yepe3 KoHEI uamMeTpa MPOBECHA IIIOCKOCTh TI0JT YIIIoM 45° K HeMy.
Haiigure nyiunHy nuHuM niepeceyeHus cepbl € 3TOM MI0CKOCTHIO.
4. Anodema npaBUIbLHON TPEYroJbHON MUpaMuUbl paBHA 4 €M, a IBYTPAaHHBIN YroJl P OCHOBaHUH
paBen 60°. Halimute 00beM MupamMuIbI.
5. B nununap Bnucana npusma. OCHOBaHUEM NMPU3MBI CITY’KUT IPSIMOYTOJIbHBIN TPEYTrOJIbHUK, KAaTET
KOTOPOTO paBeH 28, a npuiexamuid yroi paseH 30°. Jluaronanas 00JbIeii 600KOBOW I'PaHH MPU3MBI
COCTABJISIET C TUIOCKOCTHIO €€ OCHOBaHHUS yroj B 45°. Haiinure 00beM MUIMHIIpA.

Bapuant 2

1. OceBoe ceueHne HUIMHAPA — KBaJIpar, JUaroHains kKotoporo 4 cMm. Haliaure miomans
MOBEPXHOCTU LUJIMHIPA.

2. Pagnyc ocHOBaHusI KOHYcCa paBeH 6 cM, a 00pasyrolias HaKJIOHEHa K MIIOCKOCTH OCHOBAHUS MOJT
yrioMm 30°. Haiigute: a) miioma/as cedeHus: KOHyca TIOCKOCTBIO, MPOXOIAIICH Yepes 1Be
oOpasyromue, yroia Mexay kotopbiMu 60°; 0) momaas O0KOBOM MOBEPXHOCTH KOHYCA.

3. quamerp mapa paBen 4m. Yepes KoHeI[ 1uaMeTpa MpoBeieHa IMI0CKOCTh 1o yriioMm 30° k Hemy.
Haiigure nnomaap ceyeHus mapa 3ToH MI0CKOCTHIO.

4. bokoBoe pebpo MpaBUIBLHON TPEYroJIbHON MUPaMUJIbI PAaBHO 6 CM U COCTABIISIET C IJIOCKOCTHIO
ocHoBaHus yroJ B 60°. Haliqute 060beM mupaMu/ipl.

5. B konyc Bnucana nupamuaa. OCHOBaHHEM MUPAMUIbBI CIIYKUT MPSIMOYTOJIbHBIN TPEYroJIbHUK,
KaTeT KOTOPOro paBeH 2a, a npuiiexaiiuid yroi pasen 30°. bokoBasi rpaHb MUpaMUIbI, TPOXOISIIIAS
yepes TaHHBINA KaTeT, COCTABIISIET C TUIOCKOCTHhIO OCHOBaHUs yroi B 45°. Halinmute 06beM KoHYCa.

Tema 10. Hauana MmareMaTn4ecKoro aHajamsa.

Bapmuanr 1



Haiitu npousBoaayto pynximu: 2X*-x3+3x+4; X2 cos(X).

Hanucats ypaBHEHHE KacaTeIbHOM K rpaduky GYHKIME B TOUKe ¢ aOCIMCCOoi Xo: Y=X2-2X, Xo=3.
HaiiT IpoMesKyTKM BO3pACcTaHHs U yObIBAHUS QYHKIMH: Y=X>-X.

Haiitu Touku skcTpeMyma GyHKIun: Y=x3-4x2,

Haiiti HanGonbinee ¥ HauMeHbIIee 3HadeHns pyaxmmm: f(X)=x3+6x2+9x Ha orpeske [-4;0].

agrwnE

Bapuanr 2

1. Haittu npousBoanyio ¢pyHkuum: -X+2x3-3x2-1; X sin(2x).

2. Hanmcars ypaBHeHue KacaTenbHOI K rpaduKy QYHKIHE B TOUKE ¢ abCIUCCOi Xo: Y=X>+3X, Xo=3.
3. HaiiTi mpoMesKyTKH BO3pAcTaHHs U yObIBaHMS (QYHKIIHH: Y=X>+2X.

4. Haiitu Touku skcTpemyma dymkmum: y=3x*-4x°,

5. Haiitu HauGonbinee n HauMenbIiee 3Hadenns Gynxmumu: f(X)=x3-6x%+9 na otpeske [-2;2].

Tema 11. UHTerpaj u ero npuMeHeHue.
Bapmuanr 1

1. Hdna pyskuuu f(X) Haiitn mepBooOpa3Hyto, rpaguk KOTOPOU MPOXOAUT Yepe3 TouKy M:
f(x)=cos(x), M(0;-2).
2. BpramciuTh HHTETpal: J (3 — x)dx.

-2

3. Haiitu momanaes Gurypsl, OorpaHUYCHHON JTUHUSAMU: Y = v, x=1,x = 4, y =0.
Bapuant 2

1. Jns pynakuuu f(X) Haiitu mepBooOpasHyro, rpaguk KOTOPOi IMPOXOIUT Yepe3 TOUKy M:
f(x)=sin(x), M(-x;0). )
2. BbruucnuTh UHTETpal: f (3 + x)dx.

-1

3. Haiitu mmomans Gpurypsl, OrpaHUYCHHON JTMHUSAMU: Y = Vx,x=2,x =75, y=0.
Tema 12. DjieMeHTHI TEOPUH BEPOSITHOCTENH U MaTeMaTHYeCKOH CTATHCTUKH.
BapuanTt 1

1. Ha ctoux 6pocatot nBe urpaibhbie KocTH. CoObITHE A — Ha TIEPBOM KOCTH BhINIAJIO YKCIO 5. B — Ha
BTOPOM KOCTH BBINAJIO YUCJIO, HE MEHBIIIE IIATH. Y CTAHOBUTE, B UYeM 3aKiItouaeTcs coobiTus A+B, AB.
2. B xopoOke HaxomsaTcs 2 6enbiX, 3 4epHbIX U 4 KpacHbIX mapa. Hayraa BBIHUMAIOT OJIMH Iap.
HaiiTi BeposTHOCTH TOTO, YTO BBIHYTHIN IIap: O€IbIii, OeNbIil MU KPACHBIH.
3. Cpenu 20 neraneit, nexamux B giuke, 3 Aetanu OpakoBaHHble. Hayraq BBIHUMAIOT 2 IeTalu.
KakoBa BeposTHOCTB TOTO, YTO 00€ JeTanu OpakoBaHHBIE.
4. BeposTHOCTb MOMAJaHUS 110 MUILIEHU TIPU OJTHOM BBICTpeJie HEKOTOPHIM cTpenkoM pasHa 0,8.
HaiiTi BeposTHOCTD MOMaiaHus IO MUIIEHH STHUM CTPETKOM B KaXJI0M U3 TPEX BBICTPEIOB.
5. Haiitu cpeanee kBajpaTHUHOE OTKJIOHEHUE OT CPETHETO 3HAYCHHUSI SJIEMEHTOB BBIOOPKH: 3 KT, 5
KT, 5 kr, 8 KT, 4 KT.

Bapmuanr 2



1. Ha cron 6pocatot 1Be urpainbabie KocTi. CoObiTHe A — Ha epBOI KOCTH BbINAo yucio 3. B — Ha
BTOPOM KOCTH BBINIAJIO YMCIIO, HE MEHBLIE TPEX. Y CTAHOBUTE, B UEM 3aKiItodaeTcs coobiTus A+B, AB.
2. B xopoOke HaxonsTcst 2 OenbIX, 3 4epHbIX U 4 KpacHBIX mapa. Hayraa BBIHUMAIOT OJUH HIap.
Haiiti BEpOATHOCTB TOT0, YTO BBIHYTBIN LIAP: YEPHBIN, YEPHBIN WM KPACHBIN.

3. Cpenu 25 neraneid, nexxanyx B AIIUKe, 5 n1eTanu OpakoBanuele. Hayraj BBIHUMAIOT 2 JeTalH.
KakoBa BeposITHOCTB TOTO, 4TO 00€ /1eTany OpakoBaHHBIE.

4. BeposATHOCTH MOTNaaHusl 110 MUIICHHU TIPU OJHOM BBICTpEIIe HEKOTOPBIM CTpesikoM pasHa 0,8.
Haiitu BeposATHOCTH MoMagaHus 0 MUIIEHH STHUM CTPEITKOM XOTs1 ObI OTHUM U3 TPEX BBICTPEIIOB.

5. Haiitu cpenHee KBapaTHIHOE OTKIIOHEHUE OT CPEAHEr0 3HAUEHUS IEMEHTOB BBIOOpKH: 12 M, 10
M, 7M™, 12M, 9 M.

Tema 13. YpaBHeHUs U HepaBeHCTBA.

Bapmuanr 1
x2-1
x—6 1 (_2 \\
1. Pemmre HEPABEHCTBO: a \/g <. 0 >1.
P () <5 0,
(x—y=4,
2. Pemnre cucTeMy ypaBHEHHH <
57 =25.

Pemmre ypapuenne: [ +3- 7% =2 +3-2%
Pewnte ypauenne V1—X =X+1.
J2x+5—+/x+6=1.

Pemure ypaBHeHue

o g &~ w

x—-5 )
VY CTaHOBUTE, PABHOCHIIBHBI JI HEPABEHCTBA ey <0 u (5- x)(x +1) >0.
+X

Pemmire HepaBencTBo VX +8>X+2.
logs (2x-1) = 2.
log: (x-5) >1.

9. Pemmre HEPaBEHCTBO 3
logs X + Iogﬁ x =14,

~

8. Pemmre ypaBHeHHE

10. PemuTe ypaBHEHHE
11. Pemnre HepaBeHCTBO:

a)log; (10-x)+log; (x-3) > -1;
§ G
6)*log’x—2log, x <3.
Bapuanr 2

1. Pemmre ypapnenne VX +1=1-x.
2. Pemure ypaBHeHME Px +1-/x+8=1.

3. YcraHoBHTE, paBHOCHJIBHBI JIM HEPABEHCTBA 0 u (7- x)(|x| + 3) <0.

x—7

— >
Vx? +1
4. Pemnte HEPaBEHCTBO VX—3>X-5.

5. Pemmmre ypaBHeHue log, (2X + 3) =3.



logy (x—3) >2.
6. PemuTe HEpaBeHCTBO 2

log -~ x+1logg x =10.
7. Pemmre ypaBHEHHE 9.5 do

8. PemmuTe HepaBEHCTBO:
a) logy (x—3)+log; (9-x)>-3;
2 2

6)*log’,x —3log ,x < 4.

9. PemnTe HepaBeHCTBO: ) (33

Jx +y=-2,
10. Pemmre cuctemy ypaBHEHHI

L6"+5y =36.
X+3 X _ X+4 X
11. PemmTe ypaBHeHne: S = +3° =95-27" —17-2%
KommnuiekT MaTepuaJioB /1isl IPOBeIeHHsI TECTOBOI0 KOHTPOJISA

IIpuMepHBIH NTepeYeHb TECTOBBIX 3a/JaHUM

Pa3nen «Anredpa n Ha4yaj1a MATEMaTHY€CKOI0 AaHAJIHU32)

Bapmuanr 1
1. HaitmuTe o6macTs onpeneneHus Gyaxmun y = (X1
X+1
A) (-o0; -1) U[1; +0) B)(-1;1)  CO)[-1;1]
D) (-o0; -1]U[1; +0) E) (-00; -1) U(1; +00)

2. IIpu kakux 3HAYCHUSAX apryMeHTa 3HadeHue pyHkuuu y = 0,4x — 5 paBHo 13
A) -54 B) 54 C) 34 D) -45E) 45

(sin10° +5in80°)(cos80° —cos10°)
sin70°
A)05B)2 C)1 D)0 E)-1

3. Ympocrure:

4. U3mepenus npsiMOyroyibHOTO napasenenunena 15 m, 50 m, 36 m. Onpenenute pedpo Kyoda,

PaBHOBEJIMKOTO MPSIMOYTOJLHOMY MapalIeIeHIIe .
A) 40 cMm B) 45 cm C)35cm D) 25 cm E) 30 cm

5. Beruncnure: cos? 22 5° —sin? 22,5°

A) Sz CY
2 1 D1 g
2

B) 2

6. YrpoctuTs BeIpakeHne: 2+Sin 5X - Sin 3X + €0S 5X - €S 3X
A)sin 2x +2 B)2+cos2x C)sin15x D) cos8x E)sin 8x



2X

1+ %2
A) (-o0; +0) B) (-2;2) C) (-1, 3) D) (-2; 4) E) (-3;3)

7. Halingute obnacth onpeneneHus QyHKIUN: Y = cos

8.3HaueHue Sin paBHO:
3
1 1
A = B) - = o3, p- £ E
2 2 2 2
9.Haiiti HyaH QyHKIHH y = X2 +1
X+1

A) -1 B)O0 C) nyneit pynkiuu Her D) 1 E) 2

. . . T
10.Haiigure 3HaueHne BeIpaXKeHUs: sina. + sin2o + sin3a, mpuo= __.

1+‘/§. B)1. C) 3*‘/5. D) 3_*/5. E) 1_*/5.
2 2 2 2

A)

11. Yro MoHO cKa3aTh O QpyHKLIHMU [y =COS X — X° ]
A) Hu yetHast, HU HeYeTHAsI

B) Uernas  C) Ilepuoauueckas

D) Heuetnas E) O6miero Buaa

12. Haiitu HauGonpliee 1 HAaUMEHbIIEe 3HaYCHUS] QYHKIIMH: Yy = 3sin X COS X +1;

1
A)2I/I]_-; B) - —Hu25 C)lI/IE; D) 3u - ﬁ E)lu -1
2 2 2 2
13. Haiigure HauMeHbIINUN MOJIOKUTEIBHBIN MEPUOT PYHKUINN y = ctg3X.
I1
A) 0,5 B)ﬂ C)%; D) __;E) -1II
2 3

14. Mna pyuxuun f (x) = 3x? — x* + 2. Haiituf (5).
A) 0,5 B)-48 C)12 D) 10 E)-15

15. Yopocrure: tgt - cos(-t) + sin(rt + t)
A)sin2x+2 B)2 C)0 D05 E)sin8x

16. lns 3anaHHON (QYHKIIMM HaWTH 00OpaTHYO: Y=5X-4.
A)y=0,8+0,2x; B) y=0,8-0,2x; C) y=8+0,2x; D) y=0,8+2x;

17. Kakast u3 QyHKIMI SBISETCS HEUETHOM?

E) y=0,8x.

AYy=x"+x>B) y=x"+x*; 0 y=x"-x*;D) y=x"+x*; E) y=x>-x".



18. Haitnute HauMeHbllee 3HaueHne GYHKIUU y = X> — 4X + 5.
A) 1; B)-1; C) 5; D) — 4; E)O.

19. I'padux kaxoi pyHKIMU H300pakEH HA pUCYHKE?

A) y = cosx; B) y=sinx; C) y = ctgx; D) y=tgx; E) y =2 sinx.

20. Ykaxxurte ypaBHEHHUE 1MapadoIIbl, H300paKEHHOW HA PUCYHKE:

A) y=05x%+3

B) y=x*+3

C) y= -05x%+3

D) y=-05x>-3
E)) y=2x’+3

21. HaiiTh MHOECTBO 3HAYEHHI QYHKIIMHA Y = 2 COS X;
A)-2<x<2 B)x>0 C)x>-2 D)-2<x<2 E)x<2

. 4
22. UzBectHO, uto: SINt=_, <t <m.Beuucouts Cigt.
5 2

3
N B) - -3 O B p)- 3B
2 5 2 4

23. Kakue u3 QyHKIMH SBISIOTCS HEYETHEIMMU?
1) y=cosb5x; 2) y=x-sinbx; 3)y=1+1tgx;4) y=XCO0S X.
A)1lu3;B)2u4,C)2u3;D)1u4d; E)l u2.

X-3
X(X +5)
A x5 B)x#5x#0;C)x=0,x%#-5D)x#0; E) x #-5.

24. Haiinure o6nacts onpeneneHns GyHKIUH y =

Bapuant 2

1

24X
AV X#-2;B)x#0;C)Xe(2; ©); D)X e(- o; -2); E)X # 2.

1. Haiigute oGnacth onpenenenus GyHKINN y = —X +

T
2.f(x) = 2sin2x + cos x. Haiiaute f{ —)
4

A) 2 B) 2 01+ L D)1 E)2+g

NA



3. Bemancnure: sin* o — cos* o, €Clin Coso= —,

2
A 3%p) -3t - D) &
7 7 25 2
E)
2
5

4. lnaronanp Kyba paBHa 12 cm. Haiinnte 06bem kyoa.
A) 192\/3CM3, B) 144 CM3; C)144ECM3; D) 216 CM3; E) 216 ECM3.
2 2

5. Haiinure oOnacth onpeneneHus QyHKIUU: y = +/4 — x?
A)-2<x<2 B)x=0 C)x>-2
D)-2<x<2 E)x<2

6. BerumcymTe: Sin225° cos290° tg165°
ctg105° cos 60° sin 340°

A) 25 B) V2 C) 2 D) 2 E) _%
3 2

7. YrpocTuTh BbIpaxeHue: Sin5x -Sin 3X + c0s5x - €0s3x
A) sin 2x B) cos 2x C) sin15x D) cos8x E) sin8x

497
8. 3nauenue cos( - T) PaBHO:

1 1
NS g 0¥ p-Y% py
2 2 2 2

9. HaiftuTe MHOKECTBO 3HaueHM GpyHKIMH y = 3 + 2sin? 3X
A) (0;5) B) (0; 3) C) [3; 5] D) (-5; 0) E) [-5; 5)

10. Yopocrure: 1 + tg(n+a) ctg(B_TE —a)
2

A) _1 B) tga C) _1 D) ctga E) sina

in2
SIn“ a cos? o

11.Y1o MoxHO cka3aTh 0 QYHKIUM: Y = [x2 43| x|

A) Hu yernas, uu Heuetnas; B) Uernas; C) Ilepuoanueckas; D) HeuerHas
E) OGiuero Buaa

12 .Haiitu HauMeHbIIee 3HaUYeHUE PYHKIUU: Y = 3sin? x + 2c0s? X
A)3;B)1;,C)-2;D)5;E) 2.

13. HaiiauTe HauMeHbIIHH TOIOKUTENbHBIN Tepuo] GyHKIUHA y = sin 2x;
A) 0,57; B) 2n; C) ;D) 0; E) -1.

14.J1ns pynaxuuu f (x) = x + 2x% — 1. Haittuf (-3),
A)05B)2 C)1 D)0 E)-10

15. Ympocture: ctgt -sin (-t ) + cos(2n —t)



A)sin2x+2  B)2+cos2x C)0 D)0,5 E)sinsx

16./1ns1 3agaHHON QYHKIIMK HAUTH 00paTHYIO Y=-2X+3
A)y=15-05x;B) y=15-x;C) y=15+05x;D) y=08+2x;E) y=0,8x.

17. Kakast u3 QyHKIHIA SBISETCS HEUCTHOM?
A)y=x"-2x"B) y=x"+2x*C) y=x"+2x";D) y=x"+2x*;E) y=x"—2x".

18.Haiiaure obmacTs onpeneneHust yHKIUHA y = 2x° -x -1
X2 +XxX—2

A)X#-2x#1;B)x#0; C)Xe(2; ©); D)X e(- o; -2); E)X =2

19. I'paduk kakoii GyHKINU H300paKEH HA pUCYHKE?
y k

A) y=cosx; B)y=sinx; C) y=ctgx; D)y=tgx.; E)y=3sinx;

20. VYkaxurte ypaBHEeHUE TTapaboJIbl, H300paKEHHON HA PUCYHKE:

A) y=05x>+3

B) y=x*+3

C) y=-05x>+3

D) y=-05*-3
E)y=3x+3

21. Koop/MHATBI BEpIIMHBI MapaboJibl, 3aJaHHON YPaBHEHHEM y = - X> +6X, paBHBI
A) (6;0); B) (-3;-9); C) (3;9); 1) (0;0); E) (-3;9).

. 4
22.U3BecTHO, uto: SINt=_,

52
3 4
A) Z; B)-_ ‘/_ £

<t <7 .Bpruucimute gt .
C) —

23. Kakue u3 QyHKIMIA ABISIOTCS YETHBIMU?
1) y =sin 3x; 2) y = x sin5x; 3) y = x3 — sin 2x; 4)y=|sin9x|.
A)1u3;B)2u3;C)2ud;, )3u4;E)lud.

24. Haiitu MHOXecTBO 3Ha4eHHH GyHKIMH [y = 0,5sin x|
A)-0,5<x<0,5; B) x>0; C) x>-2; D) -0,5<x<0; E) x<0,5.



HTorossiii Tect 3a 1 cemectp
Bapmuanr 1

1. Haiiyure 3Hauenue f'(2) + f'(-1), ecmu f(X) = 2x3 —7x%+ 3x + 10
A)68; B)-7,C)14; D)22; E)106.

2. Haiinure obmacts onpesenenus GyHKuu y = —3x + >
-X

A) x#2; B)x#-2; C) xe(-o;-2); D) x#0; E) xe(2;4x) .

3. Haitaure sxcTpemym GyHKIMM 1 onpenenute ero Bus: f(X) = -4x%- 6x - 2

A)X=—_rmin;, B) x=—_,r.max; C) Xx=_, 1. max D) x=_, T.min;,

4 4 4 4
4

E). X=—_, T.max.

3
cosx =1
4.Pemivte ypaBHEHHE:

T T
A)mn; B)_Z + 2rk;; €)27k; D) _2 +71n ; E) apyroe peniexue.

5. Haiinure npon3Boanyto GyHKIHU f (X) = (5 + 4x)(4x —5)
A) 32x%; B) 32x; C) 82 D) 16; E)I6x.
6. HaiiauTe npomexyTkn Bospactanus (yHkiuu f(X) = —x* +2x -3

Aol B)[-Lieo)  O(0); D) (-oie0); B)[-2500).

7. HaiiuTe TaHTeHC yriia HAKJIOHA KacaTelnbHOoM K rpaduky Gyakuun  f (X) = 5x* + 2X B Touke M
(1;3)

A)tga =5;B) tga =16;C) tgo =6; D) tga =14; E) tga =12.

8. Haiinure cosa, eciusina = 0,8 u % < a < m.

A)-0,6; B)-0,7; C) 1,ﬁ; D) O\,ZZ; E)1,06.

9. Berancnure arcsinl— =
L 2)

A)- 45% B) 145°% C) 60°% D) 30°% E) 120°.
10. Kakas u3 ¢pyHKIMIA SABIISIETCS HEUETHOM?

A)y=x —2x*; B) y=x" —2x?; C) y=x"+2x*; D) y=x +2x°;
E) y = x" —2x°.
11. CocTaBuTh ypaBHEHHE KacaTelbHOMH K TpaguKy pyHKuun Yy = x° —4x —5 B Touke xo= -1
A) y=-2x-8; B) y=6x-1; C)y=-2x+3; D)y=Xx; E)y=-6x-6.
12. Haiinute nanmensbinee snauenne Gynkuun Y = 2X° +5X* —10x° + 3 ma otpeske [- 2;0]
A)79; B) 0; C) -99; D) 3; E) 10.
xs X
13. Nana dpynxuus f (X) = - ? ~ 4 +3x—20. Haiigute e€ KpuTUueCKUE TOYKU

A)-1; 3; B) -2;1,5; C)-15; 2, D) 5; 2; E)-3;



14. Penmre nepaBencreo COSX > —

2
A) n+2nn—n+2nn\nez (—+2nn +2nn\neZ
L 3 3 J LB 3 J
C)( T +2nm T +2nn)neZ; R A W
L 3 3 L 3 3 )"
E) npyroe pemenue. on -
15. Haiiaure 3nauenue Boipaxenus 6SIN 3 %COSTC -1g —.
1 1
A) 3,5; B)5_; C)6_; D) 4,5. E) -3;
3 6

y= 3COS[X + EJ— 2
16 HaiinnTe MHOKECTBO 3HAaUeHUH (QPyHKINN 3
A) [=1a]: By [=5:1]: ) [1:3]; D) [—5:—2] E)(1,4);

17. Haiiaure npou3BoIHYI0 GYHKIUK Y = 2COS X — 3x?
A) —5sinx—6x: B) —5cosx—6x () —5cosx—3x: D) 5sinx +6x E)5tgx+2.

18. Brrumciure: €0S2 15°-sin? 15°

J3

A) —— B)05 CO0 D) 1 E)-05;
2
19. Pemmre ypaBHenue 25inx=-1
7[+7m +7Z { 27m,n (- 1) —+m,ne Z (—1)"£+7m,n€Z

Ny €Z;B) 3 T €Z;0 6 ;D) 3 ;
E) npyroe pemenue.

. _ 93 2 _
20. Touka ABMIKETCS MPSIMOJIMHEHHO 110 3aKOHY S(f) =2t + Et U Beruncimre yCKOpEHHE TOUKH

mput=1.
A) 2 B)10 C)12 D)3 E) 13

21. Hanumu ypaBHeHMe KacaTelbHOM K rpaduky GyHKIUMM y = sin2x +1 B Touke Mo (X; 2)

4
A)y=2x+2-%;B) y=1;C) y=x+2-";D)y=-1;E)y=2.
2 4

Bapuanr 2

1. Haiinure 3nauenne f'(2), ecin f(x) = 4x3 — 2x - 45
A) 46; B) 36; C) 98; D) 106: E) 102.

5
2. Haiinute o0Onacte onpeneneHus QyHKUUU Y = 3 + Tx



A) x#-3; B) x#3; 0O xe(-»0;-3); D) x#0; E) x €(3;+x)

3. Uccnenyiite dpynkumio f(X) = -0, 5x2+2x-3 Ha sKcTpeMyM

A) x = -4,1.min; B) x =1,1. max; C) x =2, 1. max; D) x =4, t.min,; E). x =-1,
T.min.

4. Pemmute  ypaBHeHue: Sin(x)=-1.

A)TEI’I;B)_E 4 2m;C)m +2mn 2 D) _E LG E)2mr
2 2

5. Haiimure npoussoanyio Gyukmuu f (X) = (7 — 4x)3

A) —4(3-4x)°; B)-9(3-4x)*; (©)3(7-4x)?%; D)-12(7 - 4x)?;

E)12(3 — 4x) .

6. Haiiute npomexyrku yowsiBanus  yuxmun 1 (X) = X* —6x* +5

A) [0;0);  B) (-w); C) [0:4]; D) (—w;0]u[4;0); E) [-4;0].

7. HaiijuTe TaHT€HC yrila HAKJIOHA KacaTebHOU K rpaduky pynkuun f (X) = —3x* —5X B Touke M
(2;6)

A)tga =19; B) tga =-13; O) tga =-17; D) tga =8; E)
tgo = 29.

8. Brruucnure sina, ecinucoso = Si u 37” < a < 2m.

A) -0,6; B) 0,36; C) 0.98; D) 0,6; E) -0,2.
9. Beruuciure arc COS{— ﬁ\

A) 450 B) 1359 C) 60°; ) 30°%; E) 130°.

10. Kakast u3 GyHKIIUN SBJISICTCSI HEUETHOM ?

A)Yy=x"+x*; B) y=x+x*; C) y=x-x;J) y=X +XxE) y=x"-x".

11. CocTaBuTh ypaBHEHHE KacaTelbHOM K TpaguKy GyHKIHH Y =2~/x B Touke xo=4

1 1
A) y=X+1; B)y=ZX+1;C) y:Zx—l; D)y=6-05x; E)y=x-1.

12. Haiigure naubonbiuee 3HaueHue Gpyakuuu Y = X° +0,6x* — x* + 3 Ha oTpeske [— 2;0]

A) 1,92; B) 99; C) 3.5; D) 6,7; E) 670.
32
13. Jlana ¢yukims f (X) = 3 + X? —2X — 3. Haiigure ¢ KpUTHYECKHE TOYKU
A) 2;-1; B) 1, -2; C)-3; 2; D) -2; 3; E)3; -1.
14. Peuute HepaBeHCTBo Sln X
o L PN SN S
A) — B) +nn, +mn ‘,neZ, | +2nn +2nn[neZ
L GJ \ 6 ) \ 6 6 )
(n 13w ( T s W
D) | _+2mn,____+2nn|,neZ.E)|— _+2nn;,_+2xnn|neZ,
L6 6 ) L 3 3 )
, 3T , T
15. Haiinute 3HaueHue BeIpaskeHus DSIN — — 3cos — +tgm.

3



A) 2,5; B) 1,25; O) 1,75; D) 1,5 E)l.

16. Bsrumciure: C0S% 75°-sin? 75°

J3 J 3

A) —— B)05 CO0 D) - —— E)-05,
2 2

17. Haiigure npousBoanyro dynkiuu: f(X) = sin 2Xc0s2x

A) —4cos2x-sin 2x B) 2cos 4x C) 2c0s® 2x+2sin?2x D) 4sin2x E)
cos® 2x —sin? 2x/

18.Haiigure MHOKECTBO 3HaYCHU PYHKIMH: y= 5 COSX+2

A) [=1a];B); ©)[1:3]; D) [—5—2] E)[-3,7];
1

19. Pemmre ypasaenne: 25N X COSX = >

. T
A)('l)”E+En,neZ B)GTCn, HEZC)E+nn’ neZ'D)—_+Ttﬂ, neZ E)5m
12 2 12 12

20.MarepuanbHas TOUKa JBIDKETCS TI0 TIPSMOH JTMHUH 110 3aKoHy S(t) = 3t% + 4cos(0,5 mt). Haifaure
CKOpPOCTh MaTe€pHaIbHON TOYKH B MOMEHT BpeMeHH t = 2C.
A) 15 m/c; B) 13 m/c; C) 12 m/c; D) 19 m/c; E) 21 m/c.

21. Hanmiu ypaBHEHHMe KacaTenbHOH K rpaduky QyHKIHH y = sin2x+1 B Touke Mo (*; 2)
4

A) y=2x+2-%;B) y-1, C) y=x+2-";D)y=-1;E)y=2.
2 4

Pasznea «I'eomerpus» 1 cemectp
Bapuant 1

1. [T10cKOCTh, MPUTOM TOJILKO OJIHA, POXOIHT Yepe3

a) JIFOObIE TPH TOYKH; 0) JIF0ObIE TP TOYKH JIS)KAIME HA OJTHON TIPSMOI;

B) JIIOOBIE TPH TOYKH HE JISKAIINE HA OJTHOU TIPSMOH.

2. B xyoe ABCDA1B:1C1D1 mnockoctu ACC: u B1C1C nepecekarorcst 1o mpsmoit
a) AC; 0) BC; B) CCi.

B C1

A D1

y
-
Al ~ D
y
-

m|
3.Bribepute BepHOE yTBEpKICHHUE.

a) I[Be MPAMBIC HA3BIBAIOTCS MapaJlJICTIbHBIMU, €CJIM OHU HEC UMCIOT O6H_II/IX TOYCK; 6) ABC IIPAMBIC,
napaJijiCJIbHBIC TpeTBeﬁ Hp}IMOf/'I, napaJjiCJIbHbI; B) ABC MPAMBIC, IICPIICHAUKYIISIPHBIC TpCTBCﬁ
HpHMOﬁ, apaJlsICJIbHBI; T) €CJIN YI'JIbI paBHBI, TO UX CTOPOHBI COOTBETCTBCHHO COHAIIPABJICHLI.



4. Tlpsimas a, mapajuiesibHast mpsMou b, mepecekaer miockocts a. [Ipsimast ¢ napauienbHa npsMoii b,
TOrja:

a) IpsMBIE @ U ¢ TIEPECEKAIOTCs; 0) MpsiMast ¢ JIXKHT B IJIOCKOCTHU ¢; B) MIPSIMBIE @ U ¢ CKPEILIUBAIOTCS;
T) IpSMbIE @ U ¢ TTapaJLICIbHBI.

5. [Tnockoctes o nepecekaer croponsl AB u AC tpeyronbauka ABC cooTBeTcTBeHHO B Toukax K u
P. UsBectno, uro BC // o , torna mpsimeie BC u KP a) nepecekarorcs; 6) mapajienbHBI; B)
CKPEILMBAIOTCSL.

6. Touka K ne nexut B tuiockoct tpeyroinsuuka B/IC, Touku A, M, u P — cepeauHbl OTpe3KoB
KB, KJI, KC cooTtBeTcTBeHHO. KakoBo B3aumHoOe pacnosiokenue iockocteit BJIC u AMP ?

a) MJIOCKOCTHU NapajlieibHbl; 0) MIOCKOCTU NEPECEKAIOTCS; B) UX PACIIOJIOKEHUE ONPEACIIUTh
HENb34.

7. Ilpsimble @ U 6 JeKaT B MapajlIeNbHBIX MJIOCKOCTSX, CIE0BATENILHO 3TH IPSIMbIE
a)CKPEIINBAIOTCS UITU TIEPECEKAIOTCs; 0) CKPEIIMBAIOTCS UITH MTapaJUIeIIbHBL; B)
TOJIBKO CKPEIIUBAIOTCS; T) TOJIBKO MapaiebHBbI.

8. Kakoe u3 cienyromux yTBepKICHHH BEpHO?

a) /IBe mpsiMble mepneHANKYISIpHbIE TPEThEH NMEePIEHIUKYIIPHBI MKy COOO0i;

0) mpsiMasi Ha3bIBAa€TCS NEPIIEHIUKYISIPHON IIIOCKOCTH, €CIIM OHA NMEPIEHANKYIIIpHA XOTS Obl OJJHOU
MPSAMOI, JIeKaIllel B 3TOM MIIOCKOCTH;

B) JIBE MpsIMbIE, EPIIEHANKYISPHBIE K TUIOCKOCTH, IEPIICHIUKYISIPHBI MEXIYy COO0M

I') IpsiMasi Ha3bIBAETCS MEPIIEHANKYISIPHON MIIOCKOCTH, €CJIM OHA MEPIEeHIUKYIspHA K 000
MIPSIMOM, JIeKalIeN B 3TOM INTIOCKOCTH.

9. JIBe ckpenruBaromuecs npsiMble B3aUMHO TIEPIICHIUKYISIPHBL. YeMy paBeH yroj Mexay HUMU?

a) 90°% 6) 0% B) 180°; r) 45°.

10.Yepes Bepmuny kBagpata ABCD npoBenena npsimas BM, nepneHIuKyIsIpHas €ro TI0CKOCTH.
Kakoe u3 cneqyronmx yTBepx IeHU HEBEPHO?

a) MD 1CD; 6) MBLBC; B) MA1AD; r) MBLAC.

M

A D

11. Tpsmas A nepnennukynspHa ctoponam AB u AC tpeyronsauka ABC 1 He JIeXHT B ero
wiockoct (puc. 1). IleprnenaukysspabiMu sBistiorces mwiockoctd  a) DAC u ABC; 6) DAB u
DBC; B) DAC u DBC; r) IBC u ABC.

D Puc. 1




12. PaBuoGexnpennsie Tpeyronpuuku ABC u ADC umeror obuiee ocnoBanune AC, mpuuem BD L
ABC. BM — menuana tpeyrosibarka ABC (puc. 2). JIuHelHbIM yrioM Jijis ABYTPaHHOTO yriia
DACB  sBusercs yrou
a) DAB; 6) DCB; B) DMBr) DAC.
Puc.2
D

13. TMupamuaa JABC npasunsHas. O — nentp ocHoBanusi ABC, OK — pagnyc okpyXKHOCTH
BIMCAaHHOU B ocHOBaHue (puc.3). JIuHeHbIM 17151 IBYTPaHHOTO yIJla IPH OCHOBAHUHM SBJISIETCS YTOJI
a) DAO; 6) DCO; B) DAC; r) DKO.

Puc. 3

14. Yo npencrasiusier cob0i 0CeBOE ceueHUe JTH000M MPaBUILHON MTUPAMHUIBI?
A) paBHOCTOPOHHHIA TPEYrOJIbHUK

b) mpsimoyrosibHUK

B) tpanenus

I') paBHOOEAPEHHBIN TPEYTOIBHHUK

Bapuant 2
Bri6epu BepHbIil OTBET.
1. IlnockocTh, MPUTOM TOJIBKO OJ/IHA, IPOXOIUT Yepes
a) MpsAMy1o; 0) MPSIMYIO M HE JIeXKaIyl0 Ha Hell TOuKY;
B) MPSAMYIO U JISKALIYIO Ha HEH TOUKY.
2. B xy6e ABCDA1B:1CiD1 (puc.1) mnockoctu D1B1B u B1A1D:
a) He MepecekarTcs ;
C1 0) nepecekarotcs 1o npsimoit  A1B;
B: B) mepecekarorcs 1o npsmoir  BiDa .




D e C
A B
u]
3. BeiOepute BepHOE yTBEpXKICHHUE.

a) €CJIM CTOPOHBI IBYX YIJIOB COOTBETCTBEHHO COHAIPABIIEHBI, TO YIJIbl PaBHbL; 0) B MpPSMBIE,
napajulesibHble TPETHEH MPSAMO, IEPECEKAIOTCS; B) IBE IIPSIMbIE, IEPIIEHAUKYIISIPHBIE TPEThEH
NPSIMOH, IEPIIEHAUKYIISIPHBI; T') JIBE MPSMBbIC, HMEIOIIHE OOIIYIO TOUKY, SIBJISTFOTCS
CKPEILMBAIOILUMHUCA.

4. Tlpsimas ¢, napajuiesbHas MPsIMOi a, Tiepecekaet IockocTh f. [Ipsamas b mapamiensHa npsmoit a,
TOrJa!

a) npsmbie b u ¢ mepecekarotcst; 6) npsiMast b IeKUT B TUTOCKOCTH f3; B) psiMbIe D U ¢ CKpENMBAIOTCS;
T) IpsMbIE D U ¢ mapaiesbHBI.

5. Ilnockocts L nepecekaet ctopoHsl BC u AC tpeyronsauka ABC cooTBeTcTBEHHO B Toukax M u
E. UsBectno, uto AB // oo , Torga npsmeie AB u ME a) nepecekatorcs; 0) napaienbHbl; B)
CKPEILMBAIOTCS.

6. Touka D He nexuT B tutockoctu Tpeyrosnbanka ABC, touku P, O, 1 M — cepetuHbl OTpE3KOB
DA, DB, DC cootBerctBeHHO. KakoBo B3anMHOe pacmojoxenue miockocreit ABC u POM ?

a) TUTIOCKOCTH TapaJuIeTbHBI; 0) TIIOCKOCTH MEPECEKAIOTCS; B) UX PACIIONOKEHHIE OTIPEICITUTh
HENb34.

7.IlpsiMble a U 6 JIeXaT B MapaJlIeNIbHBIX IUIOCKOCTSIX, CIEI0BATENbHO 3TH MPsAMBbIE

a)CKPENINBAIOTCS UITH TIEPECEKAIOTCS; 0) CKPEIIMBAIOTCS UITH TTapaJUICIIbHBL; B)
TOJIBKO CKPEIIUBAIOTCS; T') TOJIBKO MapaiebHbI.

8. Kakoe u3 crneayromux yTBepKJIeHUNH HEBEPHO?

a) Ecnu npsimast neprieHquKy/IsipHa K IBYM MPSMBIM, JIEKAIIUM B IUIOCKOCTH, TO OHA
MEPIEeHIUKYIIIpHA K 3TON TIOCKOCTH;

0) ecnu npsiMasi MepreHANKYISIpHA K IJIOCKOCTH, TO OHA €€ MEePECEKAET;

B) €CJIM JIBE TUIOCKOCTU MEPIEHIUKYISIPHBI K MPSAMOIL, TO OHU MapajieIbHbl;

T') €CJIM JIBE MPSAMbIE MEPIEHANKYISIPHBI K TNIOCKOCTH, TO OHU MapaJljieNIbHBI,

9. Ecnu ognHa u3 ABYX CKPEUIUBAIOLIUXCS MPSIMBIX MEepHIEHANKYISPHA K IUIOCKOCTH, TO OyIeT Jiu
MEPIEeHIUKYIIApHA K ATOU IUIOCKOCTH BTOpas npsamasi?

a) Jla; 0) ma, HO MpU OMPEIETECHHBIX YCIOBHSIX; B) ONIPEACIUTD HEJIb3S; T') HET.

10. IIpsmas MB nepnenauxynsipaa croponam AB u BC tpeyronpauka ABC 1 He JIE&KHT B €ro
wiockoct (puc. 1). IleprnenaukyspabiMu sBistiorces miockoctd  a) MAC u ABC; 6) MAB u
ABC; B) MAC u MBC; r) MBC u MAC.

Puc. 1




11. PaBuoGexnpennsie Tpeyronpuuku ABC u ABD umerot o6mee ocHoBanue AB, npuuem CD L
ABC. CK — meauana tpeyrosisarka ABC (puc. 2). JIuneitHbiM yritom st neyrpannoro yriia CABD
SBIISIETCS YTOJI

a) DAB; 6) DBC; B) DAC;r) CKD.

Puc. 2

B

12. Tupamuga KABC nmpasuinsHas. O — nentp ocHoBanust ABC, OH — panuyc okpyXHOCTH,
BIIMCAaHHOU B ocHOBaHue (puc.3). JINHEWHBIM JUIsl IBYTPAHHOT'O YIJla IPU OCHOBAHUU SIBJISIETCS YrOJI:
a) KHO; 6) KAO; B) KCO; r) HKO.

Puc. 3

13. Yro nmpencraBusier co00i AMArOHAIBLHOE CEUSHUE TIPU3MBI?

A) mapamenorpamym; ') mpsmoyronbhuk; b) kBaapart; /1) He 3Haro; B) Tpamenms.

14. MoxeT 1 TruaroHaib MPsIMOYTOJIBHOTO Mapajuienurea ObITh MEHbIIE AUaroHaIu OOKOBOM
rpaau? A) na; b) Her; B) MoxkeT, HO He Bcerna; ') He 3HarO

Paznen «Anredpa m Hayaja MaTeMaTH4eckoro anaan3a» |l cemectp

Bapuanr 1
1. PeuiTe ypaBHEHHUE: cos = :
5 2
A) Tom nez B) ii+10nn, neZ C) i+2nn, neZ D) if—5+2%n, neZ E) + 2 10nn. nez
3 ' 3 3 3 1

2. Pemte ypaBHeHHe: 2sin > + J3=0
2



A) (112 onk kez B) ™ ™, ak k ez C) Her pemennii; D) " +2nk, kez; E) (-1)1 7421k kez

3 3 5 5
3. Pewmrte ypasuenue; 2SN XCOSX = 5
A 1)n 5 +_” nez;B) 6nn,neZ;C) +mneziD) -Zim nez;E)Sm.
? 12 12
4. Penire ypaBHEHUE sin X \/2_
A) i5—n+10nn,n€Z B) i5i+27£n nez
3 3 ,

n 51 n M
C) (-1 —3 +2nn,n€Z D) (-1) 5 +27Nn, n€ Z E)xpyroit oTBeT

5. Pemute ypaBHeHue 3 — 4cos2x = 0. Haiigure cymMy ero KopHeH, NpuHaiexalux NpoOMeKyTKY
[0; 3]
A)97m;B)75n;C)5n; D)67; E) 4.
6.HaiiguTe 061acTe onpenenenus GyHKIMU Y = [igx
A) 0<x<mn nez,;B) “n<x<mn nez;C) —n<x<n;D) 0<x<x;
E) tn<x © neZ2
<_+m
2
. T .
7. Penmite ypaBHeHHe: Sm(g +Xx)+ Sm(g —-X)= V3

n
+=,ne’l.

2

2

A) 2nin,neZ;B) th,neZ; C) m +2nn,neZ ; D) et kopueii; E)

N

8. Haiinure obmacte onpenenenus GyHkuun: y = (x+1)/cosx.

T
A)x#n+mn:nez. By X#-Lxz"n+mineZ C) xzZ+minez D)
’ 2 2
X¢En+2nn;nez; E) x #1/2.
2
9. Haiizte 3nauenne Boipaxenuss: 2 arcsin (—+/3/2) + arctg(-1) + arccos /2 /2 .
A)2/3 . B) n/3. C)-2w/3. 1 D)yn. E)w?2.

sinx< —

( Zén )

B) — +mn;~— +4+mh ,ne’l;

10.PemuTe HEpaBEeHCTBO

A~k (|_

\
J | |
x 9/)13rn \\ 6 6 ) \ 6 6 )
D) ~ +2mn;T +2¢ € Z ; E)apyroii oTBer.
n

6 s "

+2nn - +2nn neZ;



[

|

sinx > ",

11. Pemute cucTeMy HEpPaBEHCTB:

= O

COSX < _.

[ ene ] 19

.1
A) "arccos  +2rnn;w —arcsin” +2nn ,neZ

i |

B) arccos  + 2mn;m —arcsin~ +2nn’,neZ
C) 'arccos + 2mn;m —arcsin~ + 27N ,neZ

; 5o

D) V[arccos$+2nn;n—arcsin +27N', neZ

R 6 |
E) karcsin 16+ 27N;arccos . + fnn\ : nJe Z

e |
| |

6 6
Bapuanr 2
. 1
1.Pemmre ypaBHeHHeE: sint = 5!
ki1 TU
A (O E snkkez. B (U T +smkkeZ o) Cof EiEgkez
6 2 36 6
Dyn+6nk kez E) ()" E+Tkkez
18 3

2. Pemute ypaBHeHME tg > =3

2 2
A)E+nn,neZB)i+2nn,neZC)i+2nn,neZ D)i+nn,neZ E)apyroit oTset
3

3 3 (x ) 3
3. Pemwte ypaBaenne C0S +m =0.

2 )
T
A) x=n+rk, keZ, B ) x=—+nk, keZ; C3) x=2nk, keZ; D) x=n+2nk, keZ. E)npyroii
2

OTBET.
4. Pemnte ypaBHeHue Sinx=1

T T
A) _2+2nn,neZ;B) nn,neZ;C) _2+Tm'n€Z;D) 2ntn,n € Z ; E) gpyroii oTBeT

. X X
5. Haiimute pemenue ypasuenus SIN_ —11c0s _ =0 y3 unrepsana (5m; 9m).
2 4



18 I8 T
A)bm+—. B) 6m-". C) 6m. D) 9z - I  E) 8+ —
2 2 3 4

6. Haiiure o6macTs onpezenenus yHKIun y = \sinx

A) 0<x<mn nez;B) “n<x<mn nez;C) —n<x<n;D) 0<x<n
T 2

E) ntn<x nneZ

<_+m
2

7. Pemute ypaBuenwue: Sin 3x +0,5=0

A () tnkkez. B) () Easkkez o Cof EiZykez
6 2 36 6

Mr+6nkkez E) ()T +Fkkez
18 3

8.Haitmure o6nacts onpeaenenus GyHKIuu: y = (x+2)/sinx.

T
A)X;ﬁﬂ:'l‘ﬂ:n;nez. B) x¢—1,x¢;n+nn;nez. C) x¢E2+TEn;n€Z. 21)

X¢En+2nn;neZ;E)x¢1/2.

2

9. Haiimute 3Ha4eHNE BRIpOXKEHHS:Sin(arcsin — — arcsinw&).
2 2
A) 2 B)O5 C)0 D) 1 E)-05
2
1

10. Pemzme HEpPaBEHCTBO Sin x> _E' [ 5

‘ n+2nn2—n+2nn\‘nez B)|E+2nn;—n+2nn\|,nez;

vzt g ol sz o,

+2mn; T T +7n; T +7N
C '—+ 21N |\ne’; — — 'nel.
i3 3t ) © 3 3 ) °
E) npyroii oTBeT.
11. Peumth HepaBeHCTBO : COS2X + 5C0§X m3>0 ¢ ]
270, +27n,nez
A) |_|—_+ 2nn; ™ + Znn],n €z a B
-+

le 6 | } oo
o m42mn;m | 21 4 2mn; 21 Thez

= 3 427N z V) |73 3 +2mn |,

) ||——%n + 27n; 3an+ ZTIch_Fn €z ‘ |

e )



Pa3nen «I'eomeTpus» 2 cemecTp
Bapuanr 1

1. Yersipexyronsauk ABCD u tpeyronsauk ADM He nexar B

0JHOM TIocKOCTHU. [10 Kakol NpAMOi EpeCceKarTCs
V nockoctu BCD u CDM?
a) AD; 6) CD; B) BM.

2. Kaxkue pebpa terpasnpa MABC nepecekaer mpsimast KL?
a) AM u AB; 6) AM u MC; B) AM, MC u CB.

3. Kax 6y&yT pacrnionoxensl npsimbie MB 1 KL?  (cMm. puc. 2)

a) KL || MB
6) KL N MB
B) KL ~ MB

4. Kakne 13 HIKEONCAHHBIX IIPHU3M ABJIAIOTCA HpaBI/IJ'H)HI)IMI/I?

a) Mpu3Ma, y KOTOpOil OCHOBAaHUSI — TPABUIILHBIE MHOTOYT OJIbHUKH;

0) mpu3Ma, y KOTOpoit O0KOBBIE TPaHU — paBHBIC MIPSIMOYTOJIbHUKH;

B) IpsAMas pU3Ma, Y KOTOpPOI B OCHOBaHHH JIEKUT MPABUIBHBIA MHOTOYTOJIbHUK;
C) Cpely JaHHBIX OTIMCAHUHN PABWIHHOU MPU3MBI HET.

5. B mpaBHIIbHOM YeTHIPEXYroNbHOM MMPAMIIE CTOPOHA OCHOBAHHS @ = 2v/2 CM, BBICOTA
nupamuabl H=1 cm. Halimure nnomans 1naroHaabHOTO CEYEHHUS.
a) 2cM? ;B) 2vVZ em%6). 4com?; T). YZem?.

2

6. Lmmuaap katutces o tiockoctu. Kakast purypa moayduTcs nmpu IBUKESHUU €r0 OCh?
a) IWIMHAP B) OKPY)KHOCTH
0) IUIOCKOCTh r) [IpsimoyronsHHUK

7. Kakoii reoMmeTpuueckoit (pUrypoii siBiasieTcst MHOKECTBO TOUYEK IPOCTPAHCTBA, PABHOYAAIEHHBIX OT
TAHHOU TOYKU?

a). OKPYXHOCTb B). cepa
0). map r). Kpyr

8. Pe6po mpaBUiIbHOTO TeTpadapa pasHo 1 cM. Haiiure miomans 60KoBoii MOBEPXHOCTH TETPAdPA.
a). lf cm? B). V3 cm?

0). 34ﬁ cm? r). 9cm?

9. BeicoTa nmmHapa 3 M, paJnyc OCHOBaHUs paBeH 2 cM. Haiiaure HanGombIIyto JTUHY
KapaH/aiia, KOTOPbIA TOJTHOCTHIO MOMECTHIICS ObI B 3TOT IIHJIUHIP.
a). 3cMm B). ScMm



0). V13 oM r). 45cm

10. BepHo 5 yTBEp:KJICHHE: €CIU MpsiMasi @ TepeceKkaeT mpsmyr b, a mpsimas b mepecexaeT
NPSIMYIO C, TO TIPSIMBIC @ U C - NIEPECEKAIOIIUECs MPsAMbIe?

a). Ja

0). Her

11. Opna u3 auaronaneut pomo6a paBHa ero cropoHe. KakoBbl BHYTPEHHHUE YIJIBI ATOTO pomoOa?
a). 45%1 90° B). 60° 1 120°
6). Bce mo 90° r). 45%u 135°

12. Cronsip ¢ MOMOMIBIO JBYX HHUTEH TpOBEpSET, OyIeT JH YCTOWYHBO CTOSITh HA IIOJIY

M3TOTOBJICHHBINA UM CTOJI, UMEIOIIHI YeThIpe HOKKH. Kak Hy)KHO HaTSHYTh HUTH?
a). L 6)- ® B).

L4 ®
). TakK MPOBEPUTH HEIb3s

13. Otpesok mmHo#t 10 cM 06pasyer ¢ miockocTsio yron 45° . OiH KOHeI JaHHOTO OTPe3Ka JISKHAT B
I0CKoCcTH. Ha KakoMm pacCTOsIHUM OT MJIOCKOCTH HaXOAUTCS BTOPOU KOHEI[ OTpe3Ka?

a). 10cm B). 7cM

6). Scm r). 5vV2cm

14, IToBepxHOCTH Mmapa paBHa 9 cm?. UeMy paBeH 00BbeM 3ToTo mapa?

a). 4,5m cm® B). 108w cm®

6). 36m cm® r). 108 cm®

15. ITnomams GOKOBOI TOBEPXHOCTH Kyba paBHa 36 cM? . UeMy paBHA MaroHaib 3TOro Ky6a?
a). 3v2 cm B). 3v3 cM

6). 43 cm r). v18 cm

16. [IpAMOYTOIBHBIH TPEYrONBHUK C KATeTOM, PAaBHBIM 5 ¢M 1 TpuiekamuM yriaom 60°
BpalaeTcs BOKPYT 3TOTo Kartera. Haliaure miomans 60KOBOW OBEPXHOCTH MOJYYCHHON (UTYpBHI.
a). 50v3 m cm? B). 501 cm?

6). 25vV3 mcM? r). 75m cm?

17. B npaBWIBHOH YETHIPEXYTOJIBHOM MPHU3ME JUArOHAILHOE CEUCHHE — KBAJIPAT CO CTOPOHOM
32 cm. HaiiguTe miomas OCHOBAHMS TIPH3MBI.

a). 6cm? B). 4,5 cm?

6). 18 cm? r). 9 cm?

18.  BericoTa KoHYca paBHa 44/ 3 cm,a YTOI TIpH BepIIuHe oceBoro ceueHus pased 120° . Haitute
JI0MIaIb OCHOBAHUS KOHYCA.

a). 120+/2 cm? B). 144 m cM?

6). 136 m cMm? r). 2431 cm?



Ecmu ABCDA:B:1C1D1— xy6, Touka M — cepenuna pedpa A1B1u Touka N — cepeauna pedpa
A1D1, To BepHsI 1 BeickasbBanus: 1). ZAD1C =90° 2). MN||BD

B). BepHo lmu 2
I). BEPHBIX HET

CDEK — kBajgpat co CTOpoHO#, paBHO# 2 cM, BD — neprneHIuKkyIsp Kk mIoCKOCTH KBajparta.
Haiigure paccrosinue ot Touku B 1o mockocTtu kBaapata, ecinn BK = V72 cwm.

19.
a). BepHO 1
0). BepHO 2
20.
a). 8V2 cm
0). 6cm
Dy
A
B1
/
’ . —|m
// D

B). 8cm
r). 6v3 cm

Bapuanr 2

ABCDA1B:1C1D1 — napamrenenunen. Kakue u3 pedep
ATOTO Mapajuiesenunesaa nepecekaer npsamas MK?

a). AA1

6). AA1u BB1

B). BB1 1 CC

r). AA1, BB1u CCy

ABCDA1B:CiD:1 — wderbipexyronpHass mnpusma. Ha
yeprexe npsmbie KL, MN, BD1 u PO — mapamiensHsI.
Kakue u3 3TuX npsMbIX MapajuiesibHbl HA caMoM Jiese?
a). KLu MN

6). KLu BD:

B). KL wu OP

r). MN u BD;

Kak 6yz[yn&pacno‘Jﬁ)>KeHbl upsimbie BD1 1 OP? (cwm. puc.2)

BD: N OP B).

BD: - OP

Kaxkwne 13 HmkeonucaHHBIX IMUpaMu I ABJIAOTCA IPaBUJIbHBIMU !

A 3 B G
o
A]_ \‘\
N B: P
\K \\‘
NOIDNCN
\\\‘ V4 N \ C

3A
a). BD: || OP
4.
a). TMpamuja, y KOTOpoi Bce OOKOBBIC peOpa paBHBI;
0).

5.

cMm. Haiimure mnepumerp cedeHus,

nUpamMuaa, y KOTOpoil OCHOBaHHE — MPaBUJIBHBIA MHOTOYTOJIBHUK, @ BEICOTA MPOXOJUT Yepe3
€ro LEeHTp;
B). MUpPaMUJa, Y KOTOpOi Bce OOKOBBIE T'PAHU PABHBI?

B npaBunbHO# TpeyroyibHOM mpU3Me CTOPOHA OCHOBaHHS paBHa 24 cM, a bokoBoe pedpo 10

nmpoxomdamero 4epe3 CTOPOHY HHIKHETO OCHOBAaHUS U

MMPOTUBOIIOJIOKHYIO BEPIINHY BEPXHECT'O OCHOBAHUS.

a). 68cm
0). 58 cm
6.

a). OKPYXHOCTh

B). /6cMm
r). 44 c™m

KOHYC KaTUTCS IO INIOCKOCTH TakK, YTO €ro BEpIINHA OCTACTCA HEIIOIBM>KHOM. KaKYIO (bHpry
OMUCBIBACT HCHTP OCHOBAHUA KOHyca?

B). TPAMYIO



0). Kpyr ). TOYKY

1. Kakoii reomerpruyeckoii GUrypoit SBISIETCS MHOKECTBO TOUYECK MPOCTPAHCTBA, YAATIEHHBIX OT
JAHHOM TOYKM Ha paccTOsiHUE, He OoJiblee JaHHOTO?

a). OKPYXHOCTh B). cdepa

0). Kpyr r). map

8. Bce BBICOTBI JaHHOTO TPEYroJIbHUKA MEPECEKAIOTCS B OJAHOW M3 ero BepmuH. Kakol 31o
TPEYrOJbHUK?

a). Pa3HOCTOPOHHUIA B). PaBHOCTOPOHHUU

0). PaBHOOenpeHHBIIH T). MIPSIMOYTOJIBHBIN

9. OceBoe cedeHre IUIUHJIPA — KBAIpaT, JJTUHA TUAaroHaIu KoToporo paBaa 20 cM. MoOKHO v B
3TOT UWJIMHJP MOMECTUTD Iap ¢ paguycom 7 cMm?

a). Jna 0). Her

10. IInomans AMAroHATBHOTO cedeHHs Kyba paBHa 8V2 cm?. HaiimuTe miomaas MOBEPXHOCTH
KyOa.

a). 36v2 cm? B). 36 cM?

6). 24V3 cm? ). 48 cM?

11. Kak 10omxHbI ObITH pacOIOKEHBI M0JI03bsI JIBK OTHOCUTEIBHO JIPYT APYra, YTOObI JIBDKHUK
ynan?

a). TMapauIeIbHO 0). mepecekaTbCs B). CKpEUIMBAThCS
12. Tpu myxu cumenu Ha notosike. B 12 yacoB mHs OHU pa3iieTenuch B pa3Hbie CTOPOHBL. Uepes

Kakoe€ BpPeMsi OHU OKXKYTCSA B OJHOM MJIIOCKOCTH?

a). depe3 12 gacos

0). TOKa CHOBa HE CSAYT Ha CTCHY MJIU TTOTOJIOK

B). B JI000€ BpeMs OyIyT B OJTHOM IJIOCKOCTH

r). BOTOT J€Hb B OJHOM MIIOCKOCTH OHM YK€ HE OyAyT HH B KaKO€ BpeMsl.

13. B mupamunie SABC pebpo SA nepreHIuKyIsIpHO IIOCKOCTH OCHOBaHMs TupaMuisl. AB =
AC =4 cm, SA=3cm, 2A =90°. Haiiaure 1IMHbI pebdep SC, SB, BC.

a). 5; 5, 48cm B). 5, 5; 4 V2 oM

6). 7;7, 8cMm r). 7; 7; 8/3 cm

14.  O6wem xonyca paBeH 9V3 m cm®. HaiifmTe BBICOTY KOHYCA, €CIH €IO OCEBOE CEUEHHE —
PaBHOCTOPOHHUIT TPEYTOJILHUK.

a). 3cMm B). V3 cm

6). 3V3 cm r). 6v3 cm

15.  Bce pebpa npaBuiibHON TpeyrojabHOM MupaMuas! paBHbl 2 cM. Haiinute anogdemy.

a). 2cMm B). V3 cm

6). 2v3 cm r). ‘/%_CM



16. ABCD - kBanpar, BM nepnenaukyisip k miiockoctu kBaapara. Haitnure anmuny orpeska DM,
eciit AB = V12 cm, BM =5 oM.
a). 6cMm B). 6V2 cMm

6). 7cMm r). 5V3 oM

17. ABCDA1B:1C:D; = ky6 u Touka K — cepenuna pedpa AB, Touka M — cepenuna pedpa AD.
Kakue u3 Bpicka3pIBaHUN OyIyT BEpPHBIMU:

1. 2AB;C=90°; 2. KM| B:C.

a). BepHo 1 B). BepHo 1 u 2

0). BepHO 2 r'). BEpHBIX HET

18. [IpsiMOyroIBHHUK cO CTOpOHaMHu 6 M 1 4 M BpalaeTcst BOKPYT MEeHbIIeH cTopoHbl. HaiinuTe
IJIOLIA/1b TOBEPXHOCTHU TeJa BPAIICHHUS.

a). 80 m mm? B). 32 m mm?

6). 120 m am? r). 42 m om?

19. B mtockoctu B3sTHI Mpon3BosibHO TOUkH A, B, C. Touka D B3sTa mpow3BOJIBHO BHE JTOM

IockocTd. MoskeT i geTbipexyrobHuk ABCD ObITh Tpanenneii?
a) MOXeT; 0) HET HE MOXKET.

20. B mpoctpancTBe B3siTa MpsiMast @ ¥ TOYKa A BHE 3TOM npsAMoil. MOKHO JIM yTBEpKAATh, YTO
mo0ast mpsiMasi, TPOBEICHHAS Yepe3 TOUKYy A W TepeceKaromas npsMyr d, JISKUT ¢ HeW B OJHOU
IJI0CKOCTH?

a) 1a; 0) HET; B) HE BCeTa.

KoMmniiekT maTepuaJioB 1Jisi IPOBeAeHUs MPAKTHYECKUX 3aHATHI
IlepeyeHb yCTHBIX BOIIPOCOB 10 TeMaM:

Tema 1. Beenenmue.
1. IlpuMeHeHne MaTeMaTHICCKUX 3HAHUH TIPH PEHICHUH MTPEJAMETHBIX 33/1a4 10 CICIUATBHOCTH
34.02.01 CecTpuHckoe Aeno.

Tema 2. Pa3BuTHe NOHATHSA 0 YHCJIE.

1. beckoHeuHas nepuoauvecKas Apoob.

2. UpparmoHanbHOE YUCIIO.

3. beckoHeuyHO yObIBaroIIasi reOMETPUYECKas IPOrPecCcusi.

Tema 3. KopHu, creneHu u Jjorapugmsbl.

1. Kopensb crenenu N> 1 u ero cBoicTaa.

2. IIpeoGpa3oBaHue BBIPOKEHUM, COACPIKAIINX PATUKAIIBI.

3. Jlorapudm uncna. OCHOBHOE JIOTapHU(PMUIECKOE TOXKIECTBO. JeCITUYHBIN U HAaTypaJIbHBIN
JorapuMmsl.

4. CpoiicTBa jorapu@moB: orapudm Npou3BeIeHHs, YACTHOTO, CTENIEHH.

Tema 4. IIpsiMble M IVIOCKOCTH B POCTPAHCTBE.

1. IToHsiTHE ABYTPAHHOTO YIJla U JIMHEHHOTO yIiia, KOTOPBIM OH H3MEpSIeTCS.

2. Omnpenenenue NepHeHIUKYISIPHBIX IUIOCKOCTEH. YCIIOBHE NEPIIEHANKYIIPHOCTH IBYX
IIJIOCKOCTEM.



3. Bpruncnenue yriioB MeXIy NPSMBIMU U TUIOCKOCTSIMH.

Tema 5. KomOunaropuka.
1. ®opmyinsl uncaa NEPECTaHOBOK, COUETAHUH, pa3MEILIEHUH.
2. ®opmyna 6maoma Herorona. Tpeyronbuuk [Tackans.

Tema 6. KoopauHaTsl M BEKTOPBI.

1. IlpsimoyroJibHas cucTeMa KOOpJAUHAT B MPOCTpaHCTBE. JleKapTOBbI KOOPAUHATHI B IPOCTPAHCTBE.
1. Onpenenenue BEKTOpa, HYJIEBOTO U €AMHUYHOIO BEKTOPOB. CBONCTBA BEKTOPOB.

2. Ompenenenne paBHBIX BEKTOPOB M IPOTHBOMOJIOXKHBIX BEKTOPOB. JIeHCTBUS C BEKTOPAMH.

3. Omnpenenenne KOJUIMHEAPHBIX W KOMIUIAHAPHBIX BEKTOPOB. PasnokeHne BeKTOpa Mo JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

4. KoopnuHaTs! BekTopa. CBsi3b MEX/1y KOOpJIMHATAMU TOUYKH U BEKTOPA.

5. Yron mexay BekTopamu. CKalasipHOE MPOU3BEICHNE BEKTOPOB.

6. YpaBHeHue iockoctd. PopMysia pacCTOSHUS OT TOUKH JI0 THIOCKOCTH.

7. IloHsiTie 0 CUMMETPHH B ITpocTpaHcTBe. Buapl cummerpun. [apannensHsiii nepeHoc.

Tema 7. OcHOBBI TPUTOHOMETPHH.

1. Tpuronomerpuyeckue GOpMyIbl ABOMHOTO YIJla U MOJOBUHHOTO YTJa.

2. Tpuronomerpuieckue GopmMysasl peoOpa3oBaHusi CYMMBI TPUTOHOMETPUIECKUX (QYHKIUH B
IIPOU3BENICHHUE U ITPOU3BEJICHUS B CYMMY.

3. O6mme GhopMyIbl T PEICHNS IPOCTEUIINX TPUTOHOMETPHUECKUI YpaBHEHHIA.

4. ®opMynbl Uil pellIeHns TPOCTEHIINX TPUTOHOMETPHUUECKUX YpaBHEHUH (YaCTHbBIE CITy4yan).

Tema 8. ®ynukuuu u rpadpuku.

1. ®ynkuun y = K, ux cBoiicTa u rpaduKH.

2. CrenenHast QyHKIHS C HATYpaJIbHBIM MTOKa3aTesieM, e€ CBOMCTBA U TpaduK.

3. Crenennas GyHKIHS ¢ pallMOHAIBHBIM MTOKA3aTEIIEM.

4. BepTukajabHble W TOPHU30OHTAIBHBIE acUMNTOTHI TpadukoB. ['paduku apoOHO-THHEHHBIX
GyHKIHH.

5. TlokazarenpHas GyHKIMS (IKCTIOHEHTA), €€ CBoiCTBa U rpaduk. Yuco e.

6. Jlorapudmuueckas GhyHKIUsA, €€ CBOKWCTBA U TpaduK.

Tema 9. MHOrorpaHHUKH M KPYyTJible TeJja.

4. OrmpeneneHue MpsiMON U HAKIIOHHOM Tpu3Mbl. X aneMeHTs! (BepiinHsbl, péOpa, AuaroHan,
IpaHu, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTD. )

5. upamuna. Buas nupamun. Mx snemeHTs (BepIInHbL, pEOpa, JHaroHalu, rpaHi, OCHOBAHUS U
OOKOBas MOBEPXHOCTb. )

6. IIpeoOpa3zoBanue noxodus. CumMMeTpuu B KyOe, B apasuienenumnesie, B Ipu3Me U MUpaMmue.

7. Tena u MOBEPXHOCTH BpAI[CHHUSL.

8. Hmmuunp. Ilnomanb MOBEpXHOCTH.

9. Konyc. Yceuénnslii konyc. [lnomane noBepxHoCTH

10. Iap u cdepa, ux ceuenus. YpaBHeHnue chepsol.

Tema 10. Hauana maTeMaTH4ecKOro aHajau3a.

1. Omnpenenenue npou3BoAHON GyHKINH, €€ GU3NIECKUI CMBICIT.
2. ©opMysbl IPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIUI.
3. IlpaBuna nudhepeHupoBaHmsL.

4. TlpaBuio BEIYMCICHUS POU3BOJHOM CIOKHON (PyHKIIMH.



5. ®opmMynbl TPOU3BOAHBIX OOPATHBIX (DYHKIIUH.

6. ['eomeTpuueckuii cMbICT Tpon3BogHOU. ['padmyeckas wuttocTpanus. Y paBHEHUE KacaTelbHOU K
rpaduKy GyHKIUH.

7. Heobxomumoe U AoCcTaTOYHOE YCIIOBHE Bo3pacTanus (yObiBaHus). HeoOxommumMoe U JOCTaTOYHOE
yCJI0BHE MakCUMyMa (MUHHUMYMa) (DyHKIIUH.

8. HaxoaeHne HanOOIbIIETO0 1 HANMEHBINEr0 3HaYeHUI (DYHKIIUN Ha OTpE3Ke.

Tema 11. UHTerpaj u ero npuMeHeHue.
1. IlepBooOpa3zHasi.

2. IlpaBwiia BEIYMCIICHHS TIEPBOOOPA3HOM.
3. Teopema Hetorona—1JleiiOHua.

Tema 12. DjieMeHTBHI TEOPUH BEPOSITHOCTEH U MATEMATHYECKOH CTATHCTHKH.
1. Knaccuueckoe onpeniesieHue BEpOSITHOCTH CITy4ailHOTO COOBITHSI.
2. BeposiTHOCTh CyMMBI HECOBMECTHBIX COOBITHH.

Tema 13. YpaBHeHUs 1 HepaBEeHCTBA.
1. Jlorapupmuyeckue ypaBHEHUS
2. JlorapudmMuyeckrne HepaBEHCTBA

Ilepeyensb npakTHYeCKUX padoT MO0 TeMaM:

Tema 1. BBeaenue.

[IpakTuueckoe 3anstue Nel: O3HaKOMIJIEHUE C POJIBIO MATEMATUKHU B HAYKE, TEXHUKE, SKOHOMUKE,
MH(POPMAITMOHHBIX TEXHOJOTHIX U TPAKTUUECKON AeITeIbHOCTH. O3HAKOMJICHHUE C IEJISIMH U
3a/1ayaMy U3y4eHUs MaTeMaTHKU TTpu ocBoeHuu criennanbHocTH 34.02.01 CectpuHckoe neno.

Tema 2. PazBuTHEe NOHATHS 0 YHCJIE.

[TpakTnueckoe 3ansTue Nel: BoimoaHeHne apuMEeTHIECKUX NEHCTBHI HA/I IEJTBIMU U
parMoHATBHBIMH YHCIAMHU.

[IpakTrueckoe 3ansTre Ne2: BrimoHeHne apuMETHIECKUX ISHCTBUIN Ha/I IEHCTBUTEIbHBIMU
YHCIIAMHU.

[TpakTrueckoe 3anstue No3: Pemenue 3aay Ha OECKOHEYHO YOBIBAIOIIYIO T€OMETPHUIECKYIO
MIPOTPECCHIO.

[IpakTrueckoe 3ansaTue Nod: HaxoxaeHrne npuOImKEeHHBIX 3HAUEHUH BEJTMYUH M ITOTPEITHOCTEH
BBIYUCIICHUH (a0COFOTHOM M OTHOCUTENIBHOM); CPABHEHHUE YMCIIOBBIX BBIPAYKECHU.

Tema 3. KopHu, creneHu u Jorapugmsol.

IIpakTueckoe 3anarue Nel: O3HaKOMIIEHHME € TIOHATUEM KOPHS N-i CTENEHHU, CBOWCTBAMU
pasvKaoB U NPAaBUJIaMU CPAaBHEHUS KOPHEH.

[IpakTueckoe 3ansaTue Ne2: BeluncieHne U cpaBHEHUE KOPHEN.

ITpaktuyeckoe 3ansatue Ne3: [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAILINX
pagvKabl.

[Tpaktuyeckoe 3ansaTue Ne4: BoinonHeHue pacueToB o GpopMyiiam, CoAepKalliuM paauKabl,
OCYIIECTBIISS HEOOXOIMMBbIE TIOJICTAHOBKH U IIPeoOpa3oBaHUsl.

IIpakTueckoe 3ansaTue NeS5: Penienne uppanoHaIbHbIX ypaBHEHUM.

IIpaktudeckoe 3ansTre Ne6: HaxoxaeHue 3Ha4eHU# CTENEHH, UCTIOJIb3Ysl TPH HE0OXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.



IIpaxTrueckoe 3ansaTue Ne7: BpluncieHue CTeneHel ¢ palMOHAIBHBIM [I0Ka3aTelleM, BbIIIOJHEHNE
IIPUKHUJIKY 3HAYEHUS CTEIICHU, CPABHEHUE CTEIICHEN.

[Tpaktuyeckoe 3ausTue Ne§: [IpeoOpazoBaHme YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH, COACPIKAIINX
CTEIICHU, IIPUMEHSS CBOUCTBA.

[IpakTueckoe 3ansaTue Ne9: Pelienue nokazareabHbIX YpaBHEHUM.

[IpaxTueckoe 3ansatue Nel(: Pemenue npukiaaHbixX 3a7a4d Ha CJI0KHbIE IPOLIEHTHI

Tema 4. IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE.

[IpaxTueckoe 3anarue Nel: Pacnio3HaBaHue Ha 4epTeKax U MOJEIAX Pa3IMYHbIX CIy4aeB
B3aMMHOI'0 PACMOJIOKEHUS MPSAMBIX U IJIOCKOCTEN, apryMEHTUPOBAHNUE CBOUX CYXKACHUU.
[IpaxTueckoe 3ansaTue No2: BrinonHeHHEe NOCTPOEHUS YIIIOB MEXAY NPAMBIMH, IPSIMON U
IIJIOCKOCTBIO IO ONMCAHUIO U PACTIO3HABAHUE UX HA MOJIEISX.

[Tpaktuueckoe 3anstre Ne3: BoinmosHeHne TOCTPOEHHUS YTIIOB MEXKY TIJIOCKOCTSIMU.
[IpaxTueckoe 3ansatue Ne4: [IpuMeHeHue NPU3HAKOB U CBOMCTB PAaCIOI0KEHUS MPSAMBIX U
IIJIOCKOCTEN MPH PEIICHUH 3aa4.

[Tpaktuueckoe 3anstue Ne5: M300pakeHne Ha pUCYHKaX U KOHCTPYMPOBAHHUE HA MOJIEISIX
MEPIEeHIUKYIIIPOB ¥ HAKIIOHHBIX K TUIOCKOCTH, MPSIMBIX, MapaJljIeNIbHbIX II0CKOCTEH U
000CHOBaHHE MOCTPOCHUSI.

[Tpaktuueckoe 3anstue Ne6: M300pakeHne Ha pUCyHKaX U KOHCTPYUPOBAHHUE HA MOJICIISIX YIJIOB
MEXKy IPSIMOM U TUIOCKOCTBIO.

[IpakTuueckoe 3anstue Ne7: Perienue 3a/1a4 Ha BIYHUCICHHE TEOMETPUYECKUX BEJTUYHH.
[IpaxTueckoe 3ansatue Ne§: M300pakeHne Ha yepTexax U MOJIENSIX pacCTOsIHUSL U 000CHOBAaHUE
CBOMX CY)KJCHUU.

[IpakTuueckoe 3anstue Ne9: OnpeneneHrue U BEIYUCICHUE PACCTOSIHUM B TPOCTPAHCTBE.
[Ipaktrueckoe 3anstue NelO: [Ipumenenue hopmynn U TeOpeM TUTAHUMETPUH IS peIISHUS 3a/1a4.

Tema 5. KomOuHaTopuka.

[IpakTuueckoe 3anstue Nel: Penienue 3a1a4 Ha MOACYET YKCiIa pa3MEIICHUH.

[IpakTueckoe 3ansatue No2: Pemienue 3a7a4 Ha MOACYET YUCIIA IEPECTAaHOBOK.

[IpakTuueckoe 3anstue No3: Penienue 3a1a4 Ha MOACYET YKMCIIa COUCTaHUM.

[IpakTuueckoe 3anstue Ned: Pemenue 3amna4y Ha nepe0op BapUaHTOB.

[IpakTueckoe 3anarue Ne5: Perenne KoMOMHATOPHBIX 3a]ja4 METOIOM Iepedopa U Mo MpaBuiLy
YMHOKEHUS.

[IpakTrueckoe 3anstue Ne6: @opmyna 6uHoma Hetorona. CBoiicTBa OMHOMHUHAIBHBIX
koadunmentos. Tpeyronpauk [lackans.

Tema 6. KoopauHaThl 1 BEKTOPBI.

[Tpaktudeckoe 3ansTre Nel: M3ydyeHue nekapToBOM CUCTEMbI KOOPAUHAT B MPOCTPAHCTBE,
MOCTPOEHKE TIO 33IaHHBIM KOOPJIMHATAM TOYEK U IIOCKOCTEH, HAX0XKICHUE KOOPAMHAT TOYCK.
[Ipaktuueckoe 3anarue Ne2: HaxoxaeHue ypaBHEHUI OKPYKHOCTH.

[IpakTueckoe 3anatue Ne3: HaxoxaeHue ypaBHEHHUH cephl.

[TpakTaeckoe 3anatue Ned: HaxoxaeHrue ypaBHEHHH IJIOCKOCTH.

[TpakTaeckoe 3ansaTue NoS: BeruncieHne pacCTOSTHUN MEX Ty TOUKaMH.

[TpakTueckoe 3anatue Ne6: MzyueHue cBOMCTB BEKTOPHBIX BEIMYUH, TPABUIT PA3I0KECHHUS
BEKTOPOB B TPEXMEPHOM MTPOCTPAHCTBE.

[IpakTiaeckoe 3anatue Ne7: M3yueHue CBOMCTB BEKTOPHBIX BEIMYUH, IPABUI HAXOKICHUS
KOOpPJMHAT BEKTOpa B POCTPAHCTBE.



[IpakTueckoe 3anarue Ne§: M3yueHue cBOMCTB BEKTOPHBIX BEJIIMYMH, [TPaBUII JEUCTBUI C
BEKTOPAMH, 3aJAHHBIMHA KOOpAVHATAMM.

[IpaxTueckoe 3ansatue Ne9: IlpuMeHnenue Teopun Ipy pelIeHnH 3a1a4 Ha JEUCTBUS C BEKTOpaMH,
KOOPJIMHATHBIA METO/.

[IpaxTueckoe 3ansatue NelO: IIpumeHeHrne BEKTOPOB /1J1sl BBIUMCIIEHUS BEJTMYHH YIJIOB U
pacCTOSIHUM.

Tema 7. OcHOBBI TPUTOHOMETPHH.

[Ipaktuueckoe 3ansitue Nel: Pagunannas mepa yria. BpamarensHoe IBHKEHHE.
[IpaxTueckoe 3ansatue Ne2: M300pakeHue yriioB BpallleHUsI Ha OKPY>KHOCTH, COOTHECEHUE
BEJINYMHBI YIJIA C €r0 PaCIOJIOKEHUEM.

[IpaxTueckoe 3ansaTue Ne3: CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCIIa.

[IpaxTueckoe 3anarue Ned: @opmynbl TPUBEACHUS.

[Ipaxtrueckoe 3ansaTue Ne5: @opMyIIbl CIOKEHHUS.

[IpaxTueckoe 3ansaTue Ne6: @opMyibl yABOCHHUS.

[IpaxTueckoe 3ansatue Ne7: [IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIUHN B
IIPOU3BEICHUE U ITPOU3BEJICHUS B CYMMY.

[IpaxkTrnueckoe 3ansaTre Ne8: Pemenne npocTeNmmx TPUrOHOMETPUIECKUX YPABHEHHUS.
[IpakTrueckoe 3ansaTre Ne9: Pemnienne npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.
[Tpaktuueckoe 3anstue Nel0: O6paTHbie TpUTOHOMETpUYECKUE QYHKITUN: apKCUHYC, apKKOCUHYC,
aApKTaHT€HC.

Tema 8. ®ynkuun u rpagukmu.

[TpakTrueckoe 3anstue Nel: O6macTs onpeieIeHUs] 1 MHOYKECTBO 3HAYCHHH (DYyHKITHH.
[Tpaktuueckoe 3anstue No2: 'paduk dhyHKIMN, mocTpoeHne rpapukoB GyHKIUHN, 3aJTaHHBIX
Pa3IUYHBIMHU CIIOCOOAMHU.

[TpakTuueckoe 3anstue Ne3: MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,
MEPUOTUYHOCTbD.

[IpakTuueckoe 3anstue Ne4: CBoiicTBa JIMHEHHOW, KBaAPATUIHOM, KYCOUHO-JIMHEHHON U
IpOOHO-JIMHEHHON ()YHKIIHMA.

[Ipaktueckoe 3ansarue NoS: [IpomexxyTku Bo3pacTaHus M yObIBaHUs, HanOOJIbIIee U HAUMEHbIIIEe
3HAYEHUS, TOYKU IKCTPEMyMa.

[Tpaktrueckoe 3anstue Ne6: Apudmernyeckue onepanuu Haa GyHKuussMu. CrnoxxHast yHKIus
(koMIIO3UIINSA ).

[IpakTuueckoe 3anstue Ne7: O6parHblie GYHKIIUN U UX TpadUKH.

[IpakTueckoe 3ansatue No§: CoiicTBa u rpaduku CHHYca, KOCHHYCA, TAHT€HCA U KOTaHT'eHCA.
[IpakTueckoe 3anarue Ne9: OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUU.

[Ipaktueckoe 3ansatue NelO: [IpeobpazoBanus rpaduka pyHkiuu. ['apmonndeckue kojaeOaHusl.

Tema 9. MHOrorpaHHUKH M KpYIJible Teja.

[IpakTueckoe 3ansTue Nel: M300pakeHne MHOTOTPAHHUKOB U BBITIOJIHEHHE MOCTPOCHHUS Ha
M300paXeHUSIX U MOJIEISIX MHOTOTPAaHHUKOB.

[Ipaktuueckoe 3anatue No2: BoluncieHue JTUHEHMHBIX 3JEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTYpanusx, apryMEHTUPOBAHUE CBOMX CYXKICHHM.

[Tpaktueckoe 3ansatue Ne3: IlocTpoeHne MpoCTEHIIUX ceYeHHM KyOa, MPU3MBI, TUPAMUIBL.
[IprMmeHeHne CBOMCTB CUMMETPUM MIPU PELICHUH 3a/1a4.

[IpakTuaeckoe 3anatue Ned: M300paxeHre OCHOBHBIX MHOTOTPaHHUKOB U BBITIOJIHEHUE PUCYHKOB 110
YCIIOBHUSM 33/1a4.



[Ipaktnueckoe 3anstue Neo5: Pemenue 3amady Ha IOCTPOCHUE CEYECHUM, BBIYHUCIICHUE [UJIWH,
pacCTOSIHUMI, YIJIOB, IUIOLAJEH.

[IpakTnueckoe 3ansTue Ne6: IlpuMeHeHue CBOICTB CHUMMETPUM NpU pEIICHHWH 33Jad Ha Teja
BpaleHus, KoMOMHaIuio Tesl. VM300paskeHre OCHOBHBIX KPYTJIBIX TENl M BHIIOJHEHHUE PHCYHKA I10
YCIIOBHIO 33]1a4H.

Tema 10. Hauana MaTeMaTH4YeCKOro aHAIN3A.

[Ipaktudeckoe 3anstue Nel: M3yuenue u GopMylInpoBaHue €€ MEXaHUYECKOTO U TEOMETPUIECKOTO
CMBICJIa, U3YYEHHE aJITOPUTMA BHIYMCIICHUS IPOU3BOIHOM HA IPUMEPE BBIUMCIIEHNS MITHOBEHHOMN
CKOPOCTH | YTIIOBOTO KO3((DUIIMEHTA KaCcaTeIILHOM.

[Ipaktudeckoe 3ansTue No2: CocraBieHue ypaBHEHHS KacaTelIbHOU B 00IIeM BHJIE. Y CBOCHUE
npaBul AupepeHupoBanus, TaOIUIbl TPONU3BOIHBIX AIEMEHTAPHBIX QYHKIUHN, TPUMEHEHHUE IS
i depeHunpoBaHus GYHKIINNA, COCTaBIIEHUS! YpaBHEHUS KacaTeJIbHOM.

[IpaxTueckoe 3anarue Ne3: M3yueHue Teopem 0 CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOTHOM,
(bopMynupoOBKa UX.

[IpaxTueckoe 3anarue Ne4: [IpoBeneHre ¢ MOMOIIbIO MPOU3BOAHOM HCCIIEI0BaHUS (PYHKIINH,
3aJlaHHOM (hopMyInoil. Y CcTaHOBIIEHHE CBSA3U CBOMCTB (DYHKLIMU U MPOU3BOIHOM 1O UX rpaduKam.
[Ipaxtrnueckoe 3ansaTue NeS: [IpuMeHeHre MPONU3BOIHOM IS PELICHMS 3a7ja4 Ha HAXOXK/JICHUE
HauOOJIBIIIEr0, HANMEHBILIETO 3HAYEHHS U Ha HAXO0XKJIEHUE SKCTPEMyMa.

[TpakTuueckoe 3anarue Ne6: [IpuMepbl HCTIOJI30BaHMS TPOU3BOTHOM TSI HAXOXKIECHUS HAMITYYILIETO
pelIeHrs B MPUKIAIHBIX 3aa4dax.

Tema 11. UnTerpaJj u ero npuMeHeHue.

[Tpaktuueckoe 3anstue Nel: [TepBooOpasnast.

[Tpaktuueckue 3ausatust No2-4: MzyueHnue npaBusiia BEIYUCICHUS TIEPBOOOPA3HOMA.
[Tpaktrueckue 3ausatust No5-7: MzyueHnue npaBusiia BEIYUCICHUS TIEPBOOOPA3HOMA.

u Teopembl HeroTtona—1Jleitonma.

[TpakTuueckoe 3ansTue Ne8: Pemenne 3a1a4u Ha CBA3b MEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIYUCIICHUE TIEPBOOOPA3HOM 711 JAHHOU (PYHKIIHH.

[IpakTnueckue 3anatus Ne9-10: Pemenue 3aau Ha mpUMeHEHUE UHTErpaia Uil BHIYUCICHUS
(bu3MYeCKUX BEIMYMH U IJIOUIAICH.

Tema 12. D1eMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTUKH.
[TpakTuueckue 3ansatust Nel-2: M3ydeHune KJ1acCUHYECKOT0 OMpPeIeSICHUs] BEpOATHOCTH, CBOMCTB
BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

[Ipaktuueckue 3ansatus Ne3-4: PaccMoTpeHHe MPUMEPOB BBIYHUCICHUS BEPOSTHOCTEH.
[TpakTuueckue 3ansatust Ne5-7: Penienue 3aa4 Ha BEIYMCICHHE BEPOSITHOCTEH COOBITHIA.
IIpakTnueckue 3ansatust Ne8-9: CinydaiiHas BeIM4MHA.

[Tpaktrueckue 3ausatus NelO: I[Ipeacrapnenue naHHbIX (TaONHIIBI, JUATPaMMBI, TpadUKH ).

Tema 13. YpaBHeHHUSsI 1 HEPAaBEHCTBA.

[Ipaktuueckue 3ansatus Nel: Pemienue paliioHaNbHBIX YPaBHEHUN U CUCTEM.

[Ipaktuueckue 3ansaTusa Ne2: Penienne uppaliioHaIbHbIX YPaBHEHUN U CUCTEM.

[IpakTuueckue 3ansaTusa Ne3: Pemienne nokasaTenbHbIX YPaBHEHUI U CUCTEM.

[Ipaktuueckue 3ansaTusa Ne4: Pemnienre TpUroHOMETPUUECKUX YPAaBHEHUN U CUCTEM.

[Ipaktueckue 3anstust NoS: Mcmonb3oBanue CBONCTB U TpadukoB (GyHKIUN AN perieHus
YpaBHEHUM.

[TpakTaeckue 3ausaTus Ne6-7: Perienue ypaBHEHH ¢ MPpUMEHEHHEM BCEX MPUEMOB (pa3iioKeHUs Ha
MHO>KHTEJIH, BBE/ICHUSI HOBBIX HEM3BECTHBIX, MOICTAHOBKH, TPAUIECKOTO METO/1a).



[Ipaktudeckue 3ansatust Ne§-9: Pemenue cucrteM ypaBHEHHI ¢ IPUMEHEHHEM PA3JIMYHBIX CIIOCOOOB.
[Tpaktuyeckue 3ansatust NelO-11: Mcnonp3oBanue cBOWCTB M rpadukoB (GyHKUIMN TpU pelICHUH
HEPaBEHCTB.

[Ipaktuyeckue 3ansTust Nel2-13: Pemienue HEpaBEHCTB M CHUCTEM HEPAaBEHCTB C NMPUMEHEHUEM
Pa3IUYHBIX CITIOCOOOB.

[Ipaktuueckue 3ausatus Nel4: Ilpumenenune MareMaTHUueCKMX METOJOB IS  pEHICHUs
CoJIepKaTeNbHbIX 33/1a4 U3 PA3JIMYHBIX 00J1acTel HAYKU U IPAKTUKU.

KommuiekT MaTepuasioB /sl IPOMEKYTOYHON aTTECTAIMH 10 pPe3yJibTaTaM
OCBOEHMS THCIMIIIMHBI
3agaHus K 3K3aMeHy

Pa3nen «Anredpa»

1. Mara3uH 3aKkymaeT [IBETOYHbBIE TOPIIKHU 10 ONTOBOM 1eHe 120 pyOrieit 3a mTyKy U MpoJIaeT ¢
Hareakoi 20%. Kakoe HanOoJibIiee 9rciio TakKuX TOPIIKOB MOKHO KYITHUTh B 3ToM Marazuae Ha 1000
pyOmnei?

2. 3agauy Nel mpaBwmiibHO pemmmmm 18 810 genoBek, 9To cocTaBisieT 57% BBITYCKHHKOB TOPOIA.
CKOJIBKO BCEro BBIITYCKHUKOB B ATOM ropoje?

3. Ha cuery MammnaOoTro MoOHisHOTO Tenedona Ob10 53 pydiis, a mocie pasroBopa ¢ JIeHo#
octanoch 8 pyosei. CKoJIbKO MUHYT JIUTHIICS Pa3roBop ¢ JIeHOMH, eclii 0JTHa MUHYTa pa3roBOpa CTOUT
2 pyomns 50 komeex?

4. Ha nuarpaMMe rokasaHa cpeJHeMecsiuHasi TemrepaTypa Bo3ayxa B MUHCKe 3a KaXKJIblii Mecs1l
2003 roga. ITo ropu3oHTAIN YKa3bIBAIOTCA MECSAILIBI, IO BEPTUKAIN — TEMIIEpaTypa B rpaaycax
Henscusa. Kakoit uz netaux mecsie 2003 roaa B cpeHeM ObLIT caMbIM X0JI0HEIM? B oTBeTE

YKa)XUTE CPEIHIOI0 TEMIIEpaTypy B 3TOM Mecslle, B rpaaycax Llenbcus.
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5. Ha pucyHke >KUpHbIMH TOYKaMH [TOKa3aHO
CYTOYHOE KOJINYECTBO OCATKOB, BBINAJaBIINX B

Kazanu ¢ 3 mo 15 ¢epans 1909 roga. Io ° /i

TOPU30HTAJIM YKa3bIBAIOTCS YMCIIA MECALA, IO 4 7 /

BEPTUKAIN — KOJIMYECTBO OCAJKOB, BHINIABIINX B 3 / \ \ /
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COOTBETCTBYIOILIHUH J€Hb, B MIUTUMETpaXx. J{JIsl HArIsITHOCTH KUPHBIE TOUKHU Ha PUCYHKE COCTMHEHBI
nuHuen. Onpenenure 1no pucyHkKy, CKOJIbKO JHEH U3 JaHHOTO NEpHo/ia Bblnaaano ot 3 a0 7
MUJUIUMETPOB OCAJ/IKOB.

6. Ha pucynke nokasan rpaduk IBHKEHUSI aBTOMOOMIIS 110 MapiipyTy. Ha ocu aberuce
OTKJIaJpIBacTCs BpeMs (B yacax), Ha OCH OpJMHAT — MPONUIECHHBIN NyTh (B KuiioMeTpax). Haliaure
CPEIHIOI0 CKOPOCTh JIBM)KCHUSI aBTOMOOHS Ha JaHHOM MapiipyTe. OTBET Jaifte B KM/4.
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7. Halingute KopeHb ypaBHEHUS logg, 3 =2.
36" = <
8. Haiinure kopeHb ypaBHEHHsI 6
9.
25x |
Pemute ypaBHeHue x> +24 Ecnu ypaBHeHue nmeeT 60jiee 0JHOTO KOPHS, B OTBETE 3alHILINTE
OOJIBIIINI U3 KOPHEH.
10.
— . 8x% 4+ 29x 4 ¢. y1.-
[Ipsmas Y = S5x+5 gnsercs kacatenpHOI K rpaduxy QyHKIUN * Haitaure C.

11. Ha pucynke nzobpaxén rpadpux ¢pyaxiun Y = f(X), onpenenéunoii Ha uatepsaie (—4; 8).
Haiinure cymmy Touek sxctpemyma ¢yukiuu f(X).
v y=fix)

/‘
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12. Ha pucynke nzo6paxén rpaduk HeKOTOpo# GpyHKimu YV — f (x) (mBa myda ¢ oO1eit HauanbHON
toukoi). [Tonw3ysick pucynkom, Beranciute F(8) — F(2), roe F(X) — oaHa u3 nepBooOpa3HbIX

¢bynkiuu f(x).
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13. HaiiguTe 3HaUEHUE BBIPAKCHUS X+ VX Ax+4 npu X <2

14. Haiigute 3HaYCHUE BBIPAKEHUS ( V13— \/7)( vV 13+ \/7)

1 5
5-—-2):—.
15. Haiiaute 3Ha4eHUE BBIPAXKEHUS 3 21
16. PefiTuar R nHTEpHET-Mara3uHa BEIYUCIISETCS 110
R—r "mox — Fake m 0,02K
— ook T T /-, 1N 0 - A 1
bopmyine (K+1)m rjae ook + 0,1 rp— CpeIHss OIIEHKa Mara3uHa

MTOKYTATEISIMHU, I — OLIEHKAa Mara3uHa, JaHHas 3KcrepTamu, K — 4ncio noxkymnarenen,
OLICHUBIIMX Mara3uH. Haliiute peTHHT HHTEpHET-Mara3uHa, €CJid YUCJIO MOKyNnaTeaen, OIEHUBIIINX
MarasuH, paBHO 49, Ux cpeHss oleHka paBHa 0,88, a omneHka skcrepToB pasHa 0,38.

17. HexoTopast kKoMmaHus Tpo1aéT CBOIO MPOAYKIHIO 1o 1ieHe P = 600 py0. 3a equHUILy,
TepeMEHHBIE 3aTpaThl Ha MMPOU3BOJICTBO OTHOW €IUHMIIBI TPOIYKIIMU cocTaBisitoT V = 300 pyo.,
nocTosiHHbBIC pacxo bl npeanpusatus f =700 000 py6. B Mecsi. MecsuHas onepaioHHas IpUObLTH
npeanpusts (B pyossix) Beraucisiercs o gopmysie g(q) = q(p — v) — f. Onpenenure mecsaHbIi
00BEM Mpoun3BOACTBA ( (€AMHUI] TPOTYKIMH), P KOTOPOM MECSYHAas OnepaioHHas IpuObLIb
npeanpustus oyaet pasHa 500 000 pyO.

_ —6
18. B TeneBuzope EMKOCTh BEICOKOBOJIBTHOTO KOHJIEHCATOPA C=4-10 @. [TapamnenbHo ¢

_ 6
KOHJICHCATOPOM IIOJIKITIOYEH PE3UCTOP C COMPOTUBICHUEM R=8-10"gy Bo BpeMst pabOTHI
TeneBn3opa Hanpsvkenue Ha konaencarope Uo = 14 xB. TTocne BEIKTIOUCHNS TeneBu3opa
HanpsHKEHUe Ha KoHaeHcarope yosisaeT 10 3Hauenus U (kB) 3a Bpems, onpenensemoe

t = aRClog, Yo
BBIPOKCHHEM U (c), rae @ = 1,3 — nocrosianas. Onpenenure (B KUIOBONBTAX),
HauOOoJIbIIIee BOBMOYKHOE HANPsHKEHHE Ha KOHAEHCATOPE, €CIIU MOCIE BBIKIIIOUEHUS TeJeBU30pa
nponuio 83,2 ¢. OTBET JaiTe B KUJIOBOJIbTaX.
19. CmemaB 11-nporieHTHBIN B 72-TIPOIEHTHBIN pacTBOPBI KUCJIOTHI B 100aBUB 10 KT YUCTOM BOJIBI,
o Ty4ruid 3 1 -TIpOoIIeHTHBIN pacTBOp KucioThl. Eciu 661 BMecTo 10 kT Bosbl fo6aBuau 10 kr
50-TIpOIIEHTHOTO PacTBOpPA TOM K€ KUCIOTHI, TO MOTYyYMIN OBl 51-MPOLIEHTHBIN PACTBOP KUCIIOTHI.
CkonpKo KujorpaMMoB 11-mpo1ieHTHOTO pacTBOpPa UCHIOIB30BAIH IS MTOJIY4YEHUSI CMECH?
20. /IBa nemiexo/ia OTHPABISIOTCS OJJHOBPEMEHHO B OJHOM HAIIPaBJIICHUU U3 OJIHOTO M TOTO e MecTa
Ha IPOTYIIKY 1o ajuiee napka. CkopocTh nmepBoro Ha 1,5 kM/4 60sbilie CKOpocTH BToporo. Uepes
CKOJIbKO MUHYT PacCTOSIHUE MEXTy Teliexo1aMu cTaneT paBHbIM 300 meTpam?
21. JIge Opurajpl, COCTOSIIME U3 padOYMX OJTMHAKOBOM KBaTU(UKAIIUH, OTHOBPEMEHHO HAYaIu
BBITOJIHATS JIBa OJIMHAKOBBIX 3aKa3a. B mepBoii Opuraze 6su10 2 pabounx, a Bo BTopoit — 12
pabouux. Yepes 3 qHs mocne Havyana paboThl B EpBYIO Opuraay nepenuiu 8 paboynx U3 BTOPoOi
Opuranel. B utore 06a 3aka3a ObUTH BBHITIOTHEHBI OJHOBpeMeHHO. Haliute, ckonbKo THEM
MOTpeOOBaIOCh HA BHIMIOJTHEHHUE 3aKa30B.

_ x*425

22. Haiinute Haubosnblee 3HaUeHnEe PYHKIUH X Ha OTpe3Ke [_ 10; — 1] :



23. Haiigure Touky makcumyma GyHKmun Y — (2x —3)cosx —2sinx + 5, IPHMHAITIEKAIILYIO

0; 2

POMEKYTKY ( ’ E) '

24. Haiijure Touky Makcumyma Gynkiun Y — 0,5x* —7x+12Inx +8.
32 4+ 5/2sinx — 6cos’x —2) = x.

T
—om; -2,
0) YKaxuTe KOPHU ITOTO YpaBHEHHs, TPUHAIIIEKAIINE OTPE3KY [ )

8 7.4 2t 1112 =0.

25. a) Pemre ypaBHeHue: logo(

26. a) Pemute ypaBHeHuE

0) YKakuTe KOPHU TOTO YPaBHEHHUS, IIPUHAUICHKALINE OTPE3KY log, 5; log, 11].
6cos?x — cosx — 2 _0

27. Pemute ypaBHEHUE V —sinx
64
log, 512 <log, —
X

28. Pemnte HEpaBEHCTBO

X2 —2x+2 3x+2 _4x—1
x2 —2x x+1 = x

V2422 <5,

Pasnen «I'eomeTpus»

29. Pemmre HEpaBEHCTRO:

30. Pemmre HEpaBEHCTRO:

1. Haiigure mumomaap 4€TIPEXyroabHHKa, BEPIIHHBI KOTOPOTO UMEIOT KOO IMHATEI (8;0), (10;8),
(2;10), (0;2). ks

0 RewydQ pE
2. Ha kneruatoit 6ymare ¢ kinerkamu pasmMepoMm 1 cM = 1 cm m3o0pakeHa Tpanenus (CM. PUCYHOK).
e
HaiinuTe ee ruromaap B KBaJpaTHBIX CAHTUMETpaX. -y
\\
pewryers.pg

3. Haiigute pamuyc oKpyXHOCTH, BIIUCAHHON B M300pa’keHHBIN Ha pucyHke TpeyroibHuk ABC,

cunTasd CTOPOHBI KBAAPATHBIX KJICTOK PaBHBIMHA 1.

1| |pewryers.pe

4. Ha xnetyaroii 6ymare ¢ pasmepomv.”  k¥&ku n3o0paxén kpyr. Haliaure miomams

3aKpalICHHOT'O CCKTOpA. OtBer JlaiiTe B KBaJApaTHBIX CAHTUMCETpaXx.

L |

o N

4 N




5. Ha kiretuatoii Oymare ¢ pazmepoM kietku 1x1 m3o0paxén tpeyronsauk ABC. Haiinure mmny ero
OUCCEKTPUCHI, IPOBENEHHON U3 BEpIINHEI B. C

4

6. Haiigure miorma s 4eThIpexyroibHIKa, H300paKeHHOTO Ha KJIETJaToi Oymare ¢ pa3MepoM KIETKH
lcem x 1cem (em. puc.). OTBeT naiiTe B KBaJpaTHBIX CAHTUMETpaXx.

pewyerzipg

7. B tpeyronsauke ABC yrox A pasen 60°, yron B pasen 82°. AD, BE u CF — 6I/ICCCKTPI/ICLI
nepecekaromuecs B Touke O. Haiigure yron AOF. OTBer naiite B rpagycax.

A ) J° pewyers, e
8. B tpeyronsuuke ABC yron C pasen 90°, CH — BricoTa, BC = 20, BH = 16. HaI/I,I[I/ITe SinA. .

H
o ol
9. Yron npu BepIrHe, IPOTHBOJIEKAIEH OCHOBAaHHUIO PaBHOOEIPEHHOTO TPEYroJbHUKA, PABCH §6°

boxosas CTOPOHA TPEYroJIbHUKA paBHA 10. Haﬁ,[[HTe mionrajb 3TOro Tpe€yroJjbHHuKa.

C
AA

10. Haiinute xopy, Ha KoTOpyto onupaercst yroia 30°, BHUCaHHBIN B OKPY)KHOCTb pajuyca 3.

(&
A F. a0




11. Octpsie yrisl IpSIMOYTOJIBHOTO TPEYTOJIbHUKA paBHBI 62° 11 28°. HaiinuTe yros Mexay BEICOTON
U MEJMAaHOM, IPOBENEHHBIMU U3 BEPLIMHBI IpAMOTro yriia. OTBeT naiiTe B rpaaycax.

A DELIVErS PR
12. TlepumeTp TpeyronbpHUKA paBeH 76, a paanyc BOMCAHHOW OKPYXHOCTH paBeH 8. Haiinute
IUIOIIA/(b 3TOTO TPEYTOJIbHUKA.

"
13. Bo CKOJIBKO pa3 yBETUYHUTCS 00BEM IIIapa, eCIIH €ro PaInyC YBEIIMYUTh B TPHU pasa?
b

14. ap Briucan B mumuHAp oObeMoM 42. Haiinnte o0bem mapa.

A B
datd
\ ;
e

15. B npaBuIbHOM MIECTUYTOJBLHOM NpU3Me AB CD EF A, By €, D, E; Fi, Bce peOpa KOTOPOM paBHHI 8,
HaWJAUTE yroa MeXIy NpsAMbIMU FA u D Er. OTBET JaiiTe B rpaaycax.

E, D,
Cl
F ! |
B
1 !
! !
E| D
N N o
F i

A eruyera.pm

16. B npaBunbsHOU TpeyronbHoi nupamuae SABC touka L — cepenuna pedpa AC, S — BepiinHa.

N3BectHO, uTo BC = 6, a SL = 5. HaliguTe momaas 60KOBOI MOBEPXHOCTH ITHUPAMHUIBI.
s

L

4 pewyears.ng



17. Haiimute 00beM V KoHYCa, 00pa3yromas KOTOporo paBHa 44 M HaKJIIOHEHA K TIOCKOCTH
ocHoBanus no yriiom 30°. B otBete ykaxute _V/m.

18. B npssMOyTroJIbHOM NapajuleNIenuIe/ie AR €D A, B, €, D, U3BECTHBI JJIMHBI p&0ep: AB =3, AD =5,
AA = 12. Haliaure miiomaas ce4eHns napaieNienuIeaa I0CKOCThIO, MPOXOSIIESH yepe3 TOUKH A,
BuC:.

19. Mana npaBunsHas mpusma ABCA1B1C 1, y koTopoii ctoponsl ocHoBanus AB = 4, a 6okoBoe pedpo
AA; = 9. Touka M — cepennna pedpa AC, a Ha pebpe AA1 B3sita Touka T Tak, uro AT = 5.

a) Jlokaxkure, uro mrockocte BB1M nenut otpezok Ci1T momnomam.

0) [Tnockocts BTCy menut otpe3ok MB1 Ha nBe wactu. Haiinure nMHy MEHbBIIIEH U3 HUX.

20. OxpyxHOCTH ¢ IeHTpoM O mpoxoauT uepe3 BepmuHbl B 1 C Oostbiieii 00KOBOM CTOPOHBI
npsmoyronbHoi Tpamneruu ABCD u kacaercs 6okoBoi ctoporsl AD B Touke T. Touka O sexut
BHyTpH Tpamneru ABCD.

a) Jloxaxkure, uro yrona BOC BaBoe 6ombire yria BTC.

0) Haiimute paccrostaue ot Touku T 1o npsimoii BC, eciin ocHoBanus Tpanennu AB u CD pasnbl 1 u
25 COOTBETCTBEHHO.
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