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1. eap 1 3axa4u AMCHUTIIMHBI
Lenb AUCHUIUTMHBL: O0YYHUThH CTYACHTOB IIpUEMaM U METOJaM PELICHHUs Pa3sHOOOPa3HbBIX 33134

OCHOBHBIX Pa3/ICJIOB AJIEMEHTAPHOM MAaTEeMATHKHU TTOBBIIIICHHOTO YPOBHS CIIOKHOCTH, U YMEHHUIO UX
WCITOJI30BaHUS B MPECTOSIICH MPOdeCcCHOHATBHON IeATeILHOCTH.

3amaun TUCIUITINHBL:
1. bopMHpOBaHKE CHCTEMBI TECOPESTUYECKUX 3HAHMHN M IPaKTUYECKUX HABBIKOB BJIAJEHUS OOIIMMH

OPpHUHIMIIaAMH OCHOBHBIX Pa3acjioB BHGMGHTaDHOﬁ MAaTEMAaTHUKU, O6€CHC‘II/IBaIOH_[I/IX PEICHUE 3aJa4

HOBBINICHHOI'O YPOBHSA CJIOXHOCTH,

2. 0000111eHHE ¥ pa3BUTHE CHOCOOHOCTEN UCIOIb30BAHUS OCHOBHBIX MOJOXKEHUN M METOAOB PELICHUS

THUIIOBBIX 3aJ1a4 KJ1aCCUYECKON MaTeMaTUKU OpH pCHICHHUH MaTEMATHYCCKUX 3a/1a4 pa3JIM4YHOIo

YPOBHA CJI0KHOCTH,

3. IpUBUATHE COOCOOHOCTEN IPUMEHSITh PACIIUPEHHBIE 3HAHUA 00 O0ONIKUX IPUHIIMIAX U METOIAX

PCIICHUA HCCTAHAAPTHBIX MATCMATHYCCKUX 3a4a4 IMMPHU U3YUCHHUHN CMCKHbBIX NUCIHUIIIINH U B

PEACTOSIICH HDOd)eCCHOHaHLHOﬁ ACATCIIbHOCTH.

ITepedyenn npogeccHOHAIBHBIX CTAHIAPTOB, 00001IIEHHBIX TPYAOBbIX (PYHKLMII M TPYIOBBIX

(pyHKUMii, COOTBETCTBYIOIIUX NPOdecCHOHAIBHOI 1esiTeIbHOCTH BHIIYCKHHUKOB

Kon u O060011eHHbIE TPYAOBBIE (DYHKLIIUU TpynoBbie QpyHKIUU
HanMCHOBAHUC  |Kon HAaMMECHOBAHUE YpoBeHb HAaMMCHOBAHUE (KO YpoBeEHb
pOQeCCHOHATBHOT KBaJTU(PUKAIH (TOypOBEHbD )
0 u KBaJTM(pHKAITH
CTaHJapTa "
01.001 A | Tlemaroruueckas 6 Oo6menenaror | A/01. 6
n4ecKast 6
«Ilemaror JIEATEILHOCTD 10 GyHKIHS.
(megaroruyeckas OOyuenue
JICATCIIBHOCTh B MPOSKTUPOBAHUIO U
chepe peanu3aiuu
JIOIIKOJIBHOTO, 00pa3oBaTeLHOTO
mporecca B
00pa3oBaTeNbHBIX
OpraHHU3aIUsIX
HauansHoro JIOIIKOJBHOTO, 6 Bocmurarensun | A/02. 6
oob111ero, HAYaJIbLHOTO as 6
OCHOBHOTO o0mero, JIESATEIIBHOCTh
oo11ero, OCHOBHOTI'O OOIIIEro,
CpeIHero CpeHero o0Iero 6 PasBuBaromast | A/03. 6
o011ero o0Opa3oBaHUs NEeATENLHOCTD 6
o0pazoBaHus) B | Iemarornveckast 5-6 IMenarornueck | B/OL. 5
ast 5
(BocTMITATEITD, JEATEIbHOCTD 10 JICATCIIBHOCTh

1o




YUUTEIb )» MPOEKTUPOBAHUIO U peanu3anuu

peanuzanu porpaMm
OCHOBHBIX JIOLTKOJILHOTO
o0meo0pa3oBaresb oOpazoBaHus

HBIX IIPOrpamMm

5-6 [Memarornueck | B/02. 6
as 6
JIEATENBHOCTD
110
peau3aryu
porpamMmm
Ha4YaJIbHOTO
o01ero
o0Opa3zoBaHus

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMmbl

JucuummHza «Penienre MaTeMaTHYECKUX 3a/1a4 MTOBBIIIEHHON CII0KHOCTHY» OTHOCUTCS K
JUCLIUIUIMHAM 110 BBIOOPY YacTu IporpaMMel OakanaBpuara, GopMUpPYEeMOil ydaCTHUKaMU
00pa3oBaTeNbHbIX OTHOIIECHUH.

st ocBoeHMs1 y4eOHOTro Marepuana Mo JUCIUIUIMHE UCTIONb3YIOTCS 3HAHUS, YMEHUS, HABBIKH,
c(hOopMHUpPOBaHHBIE B MPOIECCe U3YUCHUS AUCHUIUINH «Anredpa», «['eomerpus», «Marematndeckuit
ananm3» u «lIpakTukyM pelieHus 3a7a4 1Mo MaTeMaTUKE.

3HaHI/I$I, YMCHUS, HABBIKHU, C(l)OpMI/IpOBaHHBIe B IpoHecCC N3YUCHUS NUCHUTIIIMHBI H606XOI[I/IMBI

JUISL OCBOEHUSI CIEAYIOIINUX JAUCUUIUINH: ISl POXOXKAECHUS y4eOHOM U MPOM3BOACTBEHHON HMPAKTHUK,
IIOATOTOBKH K I'OCY/IapCTBEHHON UTOTOBOM aTTECTALUH.

3. [InanupyemMble pe3yabTAThl 00y4YeHUsI O TUCHUTLIMHE

Koa n Koa u HaumeHoOBaHue
Pe3yabTaTnl 00yueHust
HanMeHOBaHMe HHANKATOPA 10CTUKEHUS
o JUCHMIIJINHE
KOMIIETEHIIHH KOMIIETeHIIH U
YK-6. Cnocoben VK-6.1. Hcnone3yer
YIIPaBJISITH CBOUM BPEMEHEM, WHCTPYMEHTBI u METOJIbI
BBICTPaNBaTh PEATN30BbIBAThH VIpPAaBIECHUA  BpPEMEHEM  IIpU
TPACKTOPHUIO CAMOPa3BUTHUA BBIIIOJIHCHUU KOHKPCTHBIX 3aaad,
Ha OCHOBE IIPUHLIUIIOB ITPOCKTOB, pu JOCTHIXXCHHNU
o0Opa3oBaHUs B T€UCHHE MMOCTABJICHHBIX ICIICH;
BCEM JKU3HU
YK-6.2. Onpenenser
MIPUOPUTETHI COOCTBEHHOM
JIesITeTbHOCTH, JIMYHOCTHOTO
pa3BUTUSA ¥ TPO(HECCHOHATHLHOTO
pocrTa;
VK-6.3. OnecHuBacT

TpeOOBaHUS pbIHKA Tpyda H
MPEUIOKEHUST  00pa30BaTENbHBIX
yCIIyT JUIst BBICTPAWBAHUS
TPaeKTOPUU COOCTBEHHOTO




npoecCHOHATIBHOTO POCTa;

YK - 64 Crpour
poeCCUOHATIBHYIO Kapbepy

U ONIpENeiseT CTPATErHIo
npoecCHoOHALEHOTO Pa3BUTHSL.

OIIK-7

Crioco0eH B3auMOJIENCTBOBATD C
y4acTHUKaMHU 00pa30BaTEIbHbIX
OTHOIIICHUH B paMKaX peajin3aluu
00pa3oBaTeIbHBIX MPOrPaMM

OIIK-7.1. Ucnonb3yer
PYKOBOJISIIIME IPUHIIMIIHI,
MIO/IXO0JIbI U METOJTUKU O0YUCHUS,
WH/IMBUYaTbHOTO
HAaCTaBHUYECTBA, TTOBBIIIICHUS
3(PEeKTUBHOCTH KOMAHIHOTO
B3aMMO/ICHCTBUS YIYACTHUKOB
0o0pa3oBaTeNbHbIX OTHOIICHUN B
pamMKax peau3aiuu
00pa3oBaTeNbHBIX IPOrPaMM.
OIIK-7.2. Habmtonaer u
orieHuBaeT A (PEKTUBHOCTH
NESATSIIbHOCTH YYaCTHUKOB
00pa3oBaTeNbHbIX OTHOIICHUH,
MPABWIILHOCTH BBITTOJIHEHUS
IpoLEAYyp U METOJIOB B
COOTBETCTBHUHU C ICUCTBYIOIIMMHU
CTaHIapTaMHU, PETIaMEHTaMHU U
OpraHu3aIMOHHBIMU
TpeOOBaHUSMU; IPUMEHSET Ha
MPAKTHKE METOBI TTOBBIIIICHHS
3¢ (HEeKTUBHOCTH KOMaHIHOTO
B3aMMO/ICHCTBUS; pa3BUBACT
MOJIIEPKUBAET OOMEH
npodeccrnoHATEHBIME 3HAHUSMU C
o0pa3oBaTeNbHBIMU
OpTraHU3aIUsIMHU PA3HOTO BUA U
THUTIA.

OIIK-7.3. B3aumoielicTByeT ¢
neIaroraMu M IpyruMu
CHEIHATMCTAMH, POTUTEIISIMH
(3aKOHHBIMHU TIPEJICTABUTEISIMU
00ydJaronuxcsi) mo BOImpocam
00pa3oBaHUS U PA3BUTHUS
0o0ydJaronuxcs B BEAYIEH st
COOTBETCTBYIOIIETO BO3pacTa
NESATEIILHOCTH; BJIaJICEeT METOJaMH
WHIUBUAYATBHBIX U TPYTIIOBBIX
KOHCYJIbTAIlUH YYaCTHUKOB
00pa3oBaTeNbHbIX OTHOIICHUIH,
METOAaMH KOMaH/I000pa30BaHHS

MNK-5

CnocoOHOCTh UCIIOJIB30BATh
[eJaroruuecKrue TEXHOJIIOTHA B
COOTBETCTBHH C UHTUBH Y ATTbHBIMH
0COOEHHOCTSIMHU 00YYatOLIUXCSI

[IK.-5.1. Aranmm3upyer u
MIPUMEHSET COBPEMEHHBIE
MeIarOrMYeCcKie TEXHOJIOTHH C
yU4eTOM crienupuKu
MPETIOIaBaHMs «KMATEMATUKID) U




«HPOPMATHKNY

[IK -5.2. OcymecTBasier
O0OBEKTHBHYIO OIICHKY 3HAHHIA
00y4aromerocsi B COOTBETCTBUH C
peaTbHBIMU YYEOHBIMU
BO3MOXKHOCTSIMH, OCOOCHHOCTSIMH
BO3pPAacTa 1 370POBbS

00yYaroIUXCsI
IK-6 Crioco0eH npuMEeHSTh [IK.-6.1. Opuentupyercs B
CIICHUAJIBHBIC IIPEAMETHBI 3HAHUA 3aKOHOMEPHOCTSX, IPUHIUIIAX U
IIpHY peaanu3anuu 06pa303aTenLHor0 YPOBHSX (bOpMI/IpOBaHI/IH "

fiporecca peanu3ayy coiepKaHus

oOpa3oBaHusi B 00JacTH (HUUKU
1 MH(OpPMATUKH; CTPYKTYPY,
COCTaB U IUJAKTUIECKHUE
€IMHHILIBI CO/ICPKAHUS
IIKOJIFHOTO IIpeIMeTa
«MaTeMaTHuKa» U «MHPOPMATHUKA»
[IK.-6.2. [Tpumensier
crienaIbHbIC 3HAHUS B 00JIaCTH
MaTeMaTUKU U HH)OPMATHKH B
00pa3oBaTeNILHOM Mpolecce

1K -6.3. IIpousBoauToTOOp
BapUaTUBHOTO COJCPIKAHUS
y4eOHOro MpeMeTa C

y4ETOM B3aHMOCBSI3U  YPOYHOU
¥ BHEYpOUHOU (opM

o0y4yeHHs MaTeMaTHKe U
uH(popMaTuke

4. O0bem y4eOHOM TUCHUILINHBI U BUABI Y4eOHOI padoTbl
OO1masi TPYA0eMKOCTh JAUCHHUILIMHBI COCTABISICT 2 3a4eTHBIX eAuHuIl (72 yaca), BKIOYas
IIPOMEXKYTOUHYIO aTTECTALIUIO.

Bcero Cemectpsl

Bun yueOGHOM padboTEI
Yy p 4acoB

Bcero:

Jlexruu (JIek) 36

[TpakTryeckue 3aHATUSA (B T.4. CEMUHAPHI)

(ITp/Cem) 16

JlaGopatopusie 3ausaTHs (J1ad)

KonTakTHEIE Uackl

NunuBunyansabie 3ansaTus (U3)

3auer, 3a4eT ¢ oLeHKoi, sk3ameH (KITA)

Koncynbranus k s3x3ameny (KoHc)

Kypcogas pabdota (Kp)

[TpomexxyTounas
aTTeCTalus




CamocrosTenbHas paboTa CTyI€HTOB, B T.4. C
UCTIOJIb30BaHUEM 3JIEKTPOHHOT0 00yuenus (CP)

20

[Toarororka k 3x3ameny (KoHtposs)

Bua npoMexxyTouHO# aTTecTaiun

3a4CT

3a4€T

OO0mas Tpy10eMKOCTH (110 MJIaHY)

72




5. Coneprxanme TMCUMILIMHBI M0 pa3eaaM (TeMaM) U BUIAM 3aHATHI

HaumenoBanue pasnena (TeMbl)
JMCLMTUTAHBI

Jlekuun
IIpakTuueckue
3aHITHA (B T.4U.

CEeMUHApHI)
Jlabopartopasie
3aHSTHS
CPC
Bcero
[Tnaaupyembie
pe3ynbTata 00y4eHus
DopMBI TEKYILIETO
KOHTPOJIS

Cemec

|

=
H
(e»)

4
=

Tema 1. Anrebpa TK-8.1;
IK-8.3;
10 10 30 [1K-14.1;
IK-1.2;
IK-1.3.

Juny
o
A
=
~

Tewma 2. TpuronomeTpus MK-8.1; Kp, T,
T1K-8.3; Kn, K
10 8 16 34 | IIK-1.1;
TIK-1.2;
TIK-1.3.

Tema 3. TexcToBBIE 3a0a4Ul IIK-8.1; Kp, T, K
TIK-8.3;

8 10 10 28 | IIK-1.1;
TIK-1.2;
IIK-1.3.

Tewma 4. 'eomeTpus IK-8.1; Kp, T,
TIK-8.3; K, K

12 12 10 34 TIK-1.1;
TIK-1.2;
TIK-1.3.

dopma IpOMEXKYTOYHOMN aTTeCTaluu 1K-8.1; 3

o TIK-8.3;
(3auer / 3a4eT ¢ OLIEHKOM / IK3aMEH) K11,

TIK-1.2;
TIK-1.3.

Bcero 3a cemecTp: | 40 40 46 180

Hroro: | 40 40 46 180

Cokpawenus. T — tect; Kp- koHTponbHas padota, Kit — kommokBuym, K — koHcnekT, 3-3a4er.
[Tnanbl npoBeeHUs y4eOHBIX 3aHITUN OTpaKeHbl B MeToandeckux marepuanax (I[Ipunoxenue
1).

6. KoHTpoJIb KauecTBAa 0CBOEHHUSI U CHUIITHHBI
KonTponb kadecTBa OCBOEHHS Y4yeOHOro MaTepuaia Mo JAUCIHUIUIMHE MPOBOJIUTCSA B (opme

TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTallui B COOTBETCTBUU ¢ «llonoxkeHnem
0 ¢dopmax, MEPUOAUYHOCTH M TIOPSJIKE TEKYIIETO KOHTPOJS YCHEBAEMOCTH U TPOMEKYTOUHOM
arrectanuu odydaronuxcs B ' bBOY BO UarT V.

Jns  arrecramuu  o0yyaroIMXCs HAa COOTBETCTBHE MX IEPCOHAIBHBIX JAOCTHXKEHUN
TpeOoBaHUSIM 00pa30BATEIBLHOW MPOrpaMMBbl HCIOJB3YIOTCS OLIEHOYHbIE MaTepuajbl TEKYIEro
KOHTPOJISl YCIIEBAEMOCTHU M MPOMEXyTOUHOI arrectanuii (IIpunoxenue 2).

YpoBeHb c)OPMHUPOBAHHOCTH KOMIIETEHIIUH

cpopmMupoBaHa cpopmMupoBana copmupoBana

He copmupoBaHa
YaCTHYHO B 1eJIOM MOJIHOCTBIO




«He 3a4uTeHo» «3auTeHo»
«HeyIIOIi.l:!(’)l;?OpI/ITeJI «Y/10BJ1€TBOPUTEJIbHO» «Xopouo» «OTam4aHO»
Onucanne KpuTepHeB OLEHUBAHUS

OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics OOyyaronuiics

JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:

- CYIIIECTBCHHBIE - 3HaAHUS - 3HaHUE U - TIryOoKue,

npoOenbl B 3HAHUAX | TEOPETUYECKOTO MTOHUMAaHUE BCECTOPOHHHE U

y4eOHOT0 MaTepuaia; | MaTepuaa; OCHOBHBIX apryMEHTHPOBaHHbIC

- IOy CKArOTCs - HETIOJTHBIE OTBETHI HA | BOIPOCOB 3HAHUS

NPUHIMITHATIBHBIC OCHOBHBIE BOITPOCHI, KOHTPOJIUPYEMOTO | IIPOrPaMMHOTO

OLIMOKH IIpU OTBETE | OMIMOKM B OTBETE, o0bema MaTepuaa;

Ha OCHOBHBIC HEJIOCTAaTOYHOE POTrPaMMHOTO - TOJTHOE TOHUMaHHE

BOTIPOCHI OMIIeTa, MOHMMAaHME CYIIHOCTH | MaTepuaa; CYIIHOCTH U

OTCYTCTBYET 3HAHHE | WU3JaracMbIX BOIPOCOB; | - TBEPAbIC 3HAHHS | B3AaUMOCBSI3H

Y TIOHNMaHUE - HEYBEpPECHHBIC U TEOPETHYECKOTO paccMmaTpuBaeMbIX

OCHOBHBIX ITOHSTHW U | HETOYHBIC OTBETHI HA Marepuaia. MPOIIECCOB U

KaTerOpuii; JOTIOJTHUTEITbHBIE - CIOCOOHOCTH SIBIICHUI, TOYHOE

- HCTIOHUMaHUE BOIIPOCHI; yCTaHABJIUBATh U 3HaHUE OCHOBHBIX

CYIIHOCTH - HEJIOCTAaTOYHOE OOBSICHATH CBSI3b MOHATHUH B paMKax

JIOTIOJTHUTEITbHBIX BJIaJICHHE JIUTEPATYPOH, | PAKTUKU U 00CyKIaeMbIX

BOTIPOCOB B PAMKax PEKOMEHIOBAaHHOM TEOPHH, BBISBIATh | 3a/IaHHIA;

3aJjaHul OUJIeTa; porpamMmoit POTUBOPEYHS, - CIIOCOOHOCTh

- OTCYTCTBUE YMEHHS | IUCHUIUINHBL; poOJIeMBI 1 yCTaHABJIMBATh

BBITTOJTHSITh - yMeHue 0e3 rpyObIx TCHICHIIUH OOBSICHATH CBSI3b

NPaKTHYECKHE OImMOOK pemaTh pa3BHUTHS; MPAKTUKH U TEOPHH;

3aj1aHusl, NPaKTUYCCKHE 3aJIaHKs. | - IPABUJIbHBIC U - JIOTUYECKU

NpeyCMOTPEHHBIE KOHKpETHBIE, 03 TIOCIIEI0BATENNbHBIE,

porpamMmoit rpyOBIX OLIMOOK, coziepKaTesbHbIE,

JCITUTITIHEI, OTBETHI Ha KOHKPETHBIE H

- OTCYTCTBHUE HIOCTaBJICHHbBIE HCUEepIBIBAIOIINE

TOTOBHOCTH BOIIPOCHI; OTBETHI Ha BCE

(crmocobHOCTH) K - YMEHHUE peliaTh 3ajjaHus Ouiera, a

JIICKYCCHH M HA3KasI MPaKTHYECKHE TaKKe

CTENEHb 3aJJaHMsl, KOTOpbIE | JIOTIOJTHUTENIbHbIE

KOHTaKTHOCTH. clemyer BOIIPOCHI
BBITIOJTHHTE; HK3aMEHaTopa;
- BJIaJICHNE - YMEHHE penarh
OCHOBHOM MPaKTHYECKHe
JUTEPATYPOH, 3a/IaHHUS;
PEKOMEHJIOBaHHOH | - HAJIM4Ue
MporpaMMon COOCTBEHHOM
JMCLUTITNHBI, 000CHOBaHHOM
Bo3MmoskHBI MO3UIIMHU T10
HE3HAYUTEIIbHBIE o0cyK1aeMbIM
HETOYHOCTH B BOIIPOCAM;
PacKpbITHH - CBOOOIHOE
OTAEITBHBIX WCTIOJIb30BaHUE B
MIOJIOKEHUH OTBETaX Ha BOIPOCHI
BOIIPOCOB OWsieTa, | MaTepuanoB
MIPUCYTCTBYET PEKOMEH/IOBAaHHOM

HEYBEPEHHOCTH B

OCHOBHOI U




OTBETax Ha JIOTIOJTHUTEIHLHOU
JIOTIOJTHUTEIIbHbBIE JUTEPATypPHI.
BOIPOCHI.

7. Y4eOHO-MeTOaAUuYeCcKoe o0ecnmeuyeHne TMCIUIINHBI
Y4eOHO-MeTOIMYECKOe 00eCIIeueHUE TUCIUIUTHHBI BKIII0YaeT padovyro MporpaMmy

AUCHUIIIIMHBI, METOAUYCCKHUEC MATCPpHUaJIbl, OHCHOYHBIC MAaTCPUAJIbL.

[TonHbI KOMIUIEKT METOJUYECKUX AOKyMeHTOB pasdMmelleH Ha DUOC I'bOY BO Uurly.
Y4eOHO-MeTOAUYECKOE 00ECIIEYCHHE CaMOCTOSTEIIbHON pad0Thl 00YYAFOIIUXCS BKITIOUACT:

y4eOHUKHU, Y4eOHbIE TOCOOUS, 3JIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPChI, METOIUYECKUE MaTEPUAIbI.

CamocrosarenbHas paboTta 00y4aroUuxcst ABIseTcs GOPMON OpraHu3auu 00pa30BaTEILHOTO

npoliecca 1o JUCLUIUIMHE U BKJIIOYAeT CIEAYIOLUE BUIBI NESATEIbHOCTH: MOUCK (moabop) U 0630p
HAYyYHOH M y4eOHOH JIMTepaTypbl, 3JEKTPOHHBIX HCTOUYHUKOB HMH(OpMAIMHM MO H3y4aeMOH Teme;

pabora

C KOHCIICKTOM HGKHHI;'I H Ap. HUCTOYHHUKAMH I/IH(bOpMaI_II/II/I (KOHCHCKTI/IpOBaHI/Ie,

aHHOTI/IpOBaHI/Ie); COCTABJICHUC IIJIJaHA MW TC3HMCOB OTBCTa, IOATOTOBKa COO6H_I€HI/I$I (;[oma;[a,
peq)epaTa); MMOATOTOBKA K ITPAKTHUYCCKUM 3aHATHAM; IIOATOTOBKA K SK3aMCHY

1)

2)

3)

1)

2)
3)
1)
2)
3)

4)

IBC

8. [lepevyeHb OCHOBHOI U IOMOJTHUTEIbHON Y4eOHOM JIUTEPATYPHI

OcHognas numepamypa.

WBanoB, O. A. DnemMeHTapHas MaTeMaTyuKa i IKOJLHUKOB, CTYACHTOB W IperoiaBaTeiei /
O. A. UBanoB. — M: Uzn-Bo MIIHMO, 2009. - 383 c. // HanuoHanbpHas 3JIEKTpOHHAsS
oubmuoreka (HOB). — Pexxum mocryma: http://H36.pd/catalog/000199 000009 02000011323/
ManbueBa, T. B. PykoBoactBo k pemieHuto 3amad mo matemaruke / T. B. ManbueBa. —
Tromens: M3a-Bo TI'Y, 2014. - 216 c. / HanmonanpHas anmekrponHas oubmmoreka (HOB). —
Pexum nocryna: http://36.pd/catalog/000199 000009 008630080/ .

[Tonapum, f. I1. Dnemenrtapnas reomerpus / 5. I1. Ilonapun. — M.: MIITHMO, 2014. — 312 c. //
HanuonanbHas AIEKTPOHHAS Ooubmroreka (H3B). — Pexum JIOCTYyIIa:
http://H36.pd/catalog/000199 000009 007572003/

Hononnumenvras numepamypa:

boromonos, H. B. Matemaruka. — M.: [Ipoda, 2009 — 396 c. // HanronaneHas 31eKTpOHHAs
oubmmoteka (HOB). — Pesxxum noctymna: https://H36.pd/catalog/000199 000009 004315093/
Ceprees, 1I. H. Maremaruka: 3agauu ¢ OTBeTaMH M pelieHUsMHU: yueO. mocobue / M. H.
CepreeB. — M.: YuuBepcutet, 2009 — 357 c. // HanmmonanbHasi snekTpoHHas 6ubIuoTexa
(H2B). — Pexxum noctyna: https://H36.pd/catalog/000199 000009 004332174/

[[TabamoBa, O. B. DnemenTapHas MmaTemMaTUKa: TUTaHUMETpUs: yuel.-metoa. nmocodue / O. B.
[la6amoBa. — M.: ®JIMHTA, 2015 — 131 c. // HaunoHanbHas >1MeKTpOHHas OMOIMOTEKa
(H3B). — Pexxum noctymna: https://H36.pd/catalog/000199 000009 009460790/

Ilepuoouuecxkue uzoanus:

WuHOBaMOHHBIE 00pa30BaTelibHbIC TEXHONIOTHH. — Pexxum moctyma: http://iedtech.ru/journal/
KBanT. — Pexxum nocryna: http://www.kvant.info/old.htm

Marematuka B BbiciieM oOpasoBanun //  OBC «JIAHb». — Pexum mocryna:
https://e.lanbook.com/journal/2368#journal _name.

MaremaTtuka B mkose. — 2008-2017. - Ne 1-10

Humepnem-pecypchwi:

1. OBC «Hanmonanbubiii nnppoBoit pecypc «Pykon». https://rucont.ru/
2. OBC «Jlanby. https://e.lanbook.com/

3. HarmonanwsHas snextponHas oubmmoreka (HOB). https://H36.pd

4. OBC «tOpaiit» https://biblio-online.ru/

5. OBC «Aiibykc.py.» https://ibooks.ru/home.php?routine=bookshelf

6. OBC Byk on maiim. http://book-online.com.ua/


http://нэб.рф/catalog/000199_000009_02000011323/
http://нэб.рф/catalog/000199_000009_008630080/
http://нэб.рф/catalog/000199_000009_007572003/
http://iedtech.ru/journal/
http://www.kvant.info/old.htm
https://e.lanbook.com/journal/2368#journal_name
https://rucont.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://ibooks.ru/home.php?routine=bookshelf
http://book-online.com.ua/
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1. Enunoe okHO J0cTyna K oOpa3oBateibHbIM pecypcam. http://window.edu.ru/catalog/

2. Cnosapu u suimktoneaun. https://dic.academic.ru/

3. Ilenaroruyeckast Mactepckas «IlepBoe ceHTsOps». https://fond.1sept.ru/

4. denepanbHbIi EHTP HHOOPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://fcior.edu.ru/catalog/srednee_obshee

5. Caiit Enunoii komuteknuu nudpoBeIx 00pa3zoBareabHbIX pecypcos. http://school-collection.edu.ru/
6. Hayunas anexkrponnas 6ubiaunoreka eLibrary.ru. https:/elibrary.ru/

7. «Hayunas snextponnas oubnuoreka «Kubepaenunkay. https://cyberleninka.ru/

8. I'ocynapctBenHas myOnuyHast HayqHO-TeXHU4Yeckast oubnmmoreka Poccuu. Pecypcebl oTKphITOrO
nocryma. http://www.gpntb.ru/elektronnye-resursy-udalennogo-dostupa/1874-1024.html.

9. Enunas nudpoBas KOJIEKIUS IEPBOMCTOYHIKOB HAYYHBIX Pa0OT yIO0CTOBEPEHHOTO Ka4yecTBa
«Hayunsbrit apxuBy. https://HaydnbritapxuB.pd

10. DnexTponHas 6a3a TaHHBIX YHUBEpcUTeTCKast nHpopmannonnas cucrema Poceunst (YHUC
POCCHA)

11. bubnmoreka akagemun Hayk (BAH). Pecypchbl oTKpBITOTO JOCTYTIA.
http://www.rasl.ru/e_resours/resursy_otkrytogo_dostupa.php

9. MaTepnaanO-TeXHuquKoe o0ecrneyeHue JAUCHUIIIIMHBI

38.H$ITI/I$I, TGKYH_IHﬁ KOHTPOJIb YCIIEBACMOCTHU U HPOMCIKYTOYHAA aTTCCTAlUA IO AUCHUIIINHC
IMPOBOJATCA B y‘I€6HBIX AyJUTOPUAX, YKOMINICKTOBAHHBIX THIIOBOH MeOeIIbIo JUIA o6yanomecsl u
npernoaaBareisl, TCXHUUYCCKUMU H My.]'H:TPIMCI[PIﬁHBIMH cpeacrBaMu O6y‘leHI/I${, BKIIIOUCHHBIMHU B

JIOKAJIBHYIO CETh By3a U C IOCTYIIOM K MH(OPMAMOHHBIM pecypcam cetu IHTepHeT.

PabGoune Mecta sl caMOCTOSITENBHONH pabOThl OO0YYaONIMXCS OCHAIEHBI KOMIBIOTEPHOM
TEXHUKOW C TOJKIIOUEHHEM K ceth HHTepHeT © o0ecmeueHbl JOCTYIIOM B JIJIEKTPOHHYIO

nH(OPMAIMOHHO-00Pa30BaTEIBHYIO CPEIy By3a.

KomnerorepHoe 060py10BaHHEe UMEET COOTBETCTBYIOIIEE JIMIIEH3MOHHOE POTpaMMHOE
o0OecIieueHue:

1. ITaket mporpammuoro obecneueHus odbmiero Haznauerus Microsoft Office (MS Word, MS
Microsoft Excel, MS PowerPoint).

2. Adobe Acrobat Reader.

3. Bpaysep (Internet Explorer, Mozilla Firefox, Google Chrome, Opera u np.).

4. IIporpamMma TecTupoBaHusi AMpeH.


http://window.edu.ru/
http://window.edu.ru/catalog/
https://dic.academic.ru/
https://dic.academic.ru/
https://fond.1sept.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/catalog/srednee_obshee
http://school-collection.edu.ru/
http://elibrary.ru/projects/subscription/rus_titles_free.asp
https://elibrary.ru/
https://cyberleninka.ru/
http://www.gpntb.ru/elektronnye-resursy-udalennogo-dostupa/1874-1024.html
http://www.rasl.ru/e_resours/resursy_otkrytogo_dostupa.php
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IIpunoxenne Nel

OueHoYHbIE MATEPHUAJIBI
1. OIIeHO‘lHLIe MaTepHuaJbl JId TEKYIIEro KOHTPOJIs

1.1. TecToBbIe MaTepHaJIbI
Tembi Asireopa, Tpuronomerpusi, TekcToBble 3a1aun, I'eomerpus (mecmosvie
3a0aHUL)
Bapuanr 1

1. Eciu V9—t~N4—t=2, 10\9—t+V4—t pPaBHO

1)L 2)1 3)2 4)5
4 2
2. Eciu f (x) =2x*1, 1o Bepaxenue f(x2)—f (x+20) npuBoauTcs K BUILY
x—25
+4 —51x+4 51(x+4) 51(x+4)
1) o 2) x2-25 3)- 25 f)_zg,

3. Cymma KoOpIMHAT BEpIIMHBI apadoibl y = x2 +4X +5 paBHa
1)-2 2)-1 3)0 4)1

4. TlpousBeneHue kopHei ypaBHenus 3x3 — 3x2 —2x +6+0 paBno 1)-6
2)6 3)4 4)-4

5. Pe3ynbTaT BIYHUCIICHUS BHIPAKCHUS 3"Iog\/3_\/5 + 2\/2+3;\|099(2\/2-5)2_paB6H

1)2V3 2)4\2 3)6 4)10
6. Ipowussenenne KopHeii ypapuenus 4X-2'¥1-2=0 pasno
1)-2 2)-1 3)2 4)1
4
7. Ilponsseznenue KopHeii ypapaenus l0gx? 2%’409 24x=3 paBHO
1)4 2)8 3)14 4)L
8

8. Ecnu BTOPO# 1 4eTBEPTHINA WICHBI apU(PMETHIECKOM MPOTPECCHN COOTBETCTBEHHO PaBHEI 6 1
16, TO NATHIN WIEH IPOTPECCUM PaBEH

1)22 2)20 3)18 4)21
; 9. 3nauenue Boipakenus Cos(arctg(- 3)) paBHo
B EE R R
10. Pe3ynbTat BRIYUCIEHNS BRIpaKeHHs 25iN44°*C0s16°+2sin?31°-1 pasen
11 23 3)% 4

11.Ecnu B paBHOOEAPEHHOM TPEyToJIbHUKE JITMHA OCHOBAaHU paBHA 12 cM, a ero nepumeTp
paBeH 32 cM, TO paJryc OKPY>KHOCTH BIIMCAaHHOH B TPEYTOJILHUK PaBEH
14 cm 2)6 cm 3)3cm 4)5 cm



12.Ecnu cepa paanyca 5 cM MOXOJUT Yepe3 BCE BEPUITUHBI MPSIMOYTOIBLHOTO
napauiesieure/1a, B OCHOBAHIUH KOTOPOT'O MPSIMOYTOJIBHHUK CO CTOPOHAMU 3 ¢M U 4 cM, TO
o0beM 3Toro napaienenuneaa (B Ky0. cM) paBeH

1) 60v3 2)643 3)683 763
13. Eciu V6 —t-\5—t=4, T0 V6 —t+\5—¢t paBHO
1)L 2)1 3)2 4)5
4 2
14. Ecim f(x)=3x*L 10 f(x +2) — f (x +6) mpuBOAMTCA K BHY
84 x4 84x 84 _42
1) 72 2) xX2—4 3) x—4 4) x2—4

15. TIpousBe/ieHIe KOOPMHAT BEPIIMHBI MApaboiIsl Y=-X*+4X-5 paBHa
01 2)2 3)3 4)4

16. [TpousBenenue KopHei ypapHeHHs (X2+X-2)(X°+X+2)=-2 paBHO
1) 22 2)8 3)-\2 4)-8

17. PesynbTat BeuMcieHus Boipakenus 4102 V2 4+ 7+4_A|0916(2 —7)? pa;eH
1) 2\7 2)4\7 3)4 4)8

18.Cymma KopHei#i ypaBHeHns 3 X"2+5%3(0)"2+1_300"2+2=7%33-4 papyo 1)-2

2)-1 3)2 4y \

19. Cymma xopueii ypasuenus (10gs(x-3)+10gs(9-x))*(x?-4x-5)=0 paBuo
1)17 2)16 3)12 4)14

20.Ecnu B TeOMETpUYECKOM MTPOrpeccuy 3HaMEHATEh PaBeH -2, a CyMMa NEPBHIX ISATH YWICHOB

paBHa 5,5, TO IEPBBLIN €€ YJIEH PaBEH
1)-0,5 2)1,5 3)0,5 4)-1

21. 3naucnue BeipakeHus tg(arcsin( 1)) paBHo
3

1) 2 0 2
12, 2) %2 3), 4
249°-1
22. Pe3ynbTaT BBIYUCIICHUS BRIPAKECHUS 25ir‘71@%6}1
. _ cos53°—cos37°
1)L 2)-2 -
) , ) , 3)\2 4)2

23.Ecnu oque u3 yrioB pomba paseH 60°, muaronaib, IpoBeIeHHAs U3 BEPIIHMHBI 3TOTO yTIJIa.

PaBHa4\3 cM, To epuMeTp poMba paBeH
1)8 cm 2)16 cm 3)12¢cm 4)24 cm
24 Ecnu nuaroHaib Ky06a paBHa 12 cM, To muromas (B KB.CM) cephl, Kacaromerncst BceX rpaHeit
3TOro Ky0a paBHa

1) 32\2n 2)18+6m 3)24 3n 4)36 \2n

25. Ecin VIB=tN3-=F=Z, To V16 —FF3—t pasmo
1)8 2)4 3)u 4%
2




26. Ecu f (x)=3x*2 10 f(x +2)— f (x +8) mpuBOAUTCS K BUILY
x5 102 102x 52x
12) - 52 2) 3) x29 4) y29
x“—9

x2-9

27. CyMMa KOOPJMHAT BEPIIMHBI 1apabosibl Y=-X?+2X-4 paBHa
1)-6 2)-5 3)-4 4)-2

28. Kopenb ypaBHeHust _5 + 2 =2-*"4 ipuHAUICKUT IPOMEKYTKY
x2-1 x+1 x—1

1)(-6; -4) 2)(-3;-1) 3)(0; 2) 4)(3; 6)

29. Pe3ysbTaT BBIYMCIICHHS BEIPOKSHHUS 5Iogdb_\/4 +2+/3+5"2b(23-4)? paBen

1)4 2)8 3)243 4) 43

30. Cymma KopHel ypaBHEHUS 3y5x72= 524 paBHa
1)2 2)-2 3)3 4)-3

3 3 2 2

31. IpousBesenue KopHeit ypaBHenus 1093 (92)2+|0931:5 paBHO
3 9
1)9 2)3 3)27 41

27

32.Ecnu B apupMeTHIECKON IPOTrpeCcCHy MATHINA U AECATHINA YWICHBI COOTBETCTBEHHO paBHBI 18 1 13,
TO Pa3HOCTh NMPOTPECCHH PaBHA
1)-2 2)-1 3)-3 4)-0,5

33. 3HaueHHEe BHIPAKECHHS iin(arctg(- 5)) paBHO

T, 538

1) 589 _5va1 502

2 4
38 )™ 37 4 P

34. Pe3ynbTaT BHIUMCICHUS BBIpOKEHHST  C0s2x  *  cos3x HMeEET BHU]T
1 SiN3X=SIMX CO32XFCos4X
1), 2)C0S2 3)sin2 o 4) 1

cos2x

2sin2«

35.Ecnu BBICOTHI paBHOOOKOW Tpamenmuu AENST €€ Ha KBaapaT W J[Ba PaBHOOEIPEHHBIX
TpeyroibHHKA. A ee GOKOBas CTOPOHA paBHa 4V2 CM, TO CyMMa ee OCHOBAHHIl paBHa
112 cm 2)20 cm 3)22cMm 4)16 cm
36.Ecnu cdepa mpoxoauT yepes Bee BEpIIMHBI IPSIMOYTOIBHOTO Napasiesienunena ¢ peopamu 4 cm,
Scm u 9 o, To TIomaak chepsl (B KB.CM) paBHA

1)120n 2)122n 3)124n 4)126n
37. Ecim V12— t-\4—t=1, To V12— t+\4—t paBHO
1)8 2)4 3)2 4)5
2
38. Ecin f(x))=2x"1, 10 f(x +4)— f (x +8) nmpuBOAUTCS K BHILY
44x x—6 22x 44 22
1) x2=t— 2) x2—4 3) xzj 4) 22

39.IIponsBeaenne KOOPAHHAT BEPIIMHEI MApaboIsl y=Xx>-6x+8 paBHO 1)-
7 2)-6 3)-5 4)-3

40. TpousBenenue kopHei ypasuenus 10x3-15x2-12x+18=0 paBHo



1)-1,8 2)1,6 3)-1,2 4)1,8

Tembi Asireopa, Tpuronomerpusi, TekcroBble 3aaaun, I'eomerpus (mecmosvie
3a0aHUL)

Bapuanr 2.

1. Pe3ynbTar BeunciieHus BeipakeHust 8log 32‘/ 2+5-2"log (24V5)? paBen
1)2 2)4 3)215 4)4~5

2. TIponssenenue kopueii ypasaenus 9™ - 2 3%- 3=0 papno
1)-1 2)2 3)-3 4y
2

3. Cymma xopHeit ypasrerns (logs(x + 3)+logs(1 — x))(x?-4)=0 pasHa
14 2)2 3)-4 4)-2

4. Ecniu B TEOMETPHUECKOM IPOTPECCUU TPETHUH WICH paBeH 1, 3HaMeHaTelnb paBeH 1, To cymma
2 4

ICPBOro 1 4YCTBCPTOro 4YICHOB paBHA

)%, 2) % )% 5 %

5. 3HaveHue BBIPAKCHUS cetg(arcsin( 5)) paBHO

1)% 2)%l 3) i%l 4)\/ﬂ-:>1*1

6. Pe3ynbTar BEIUKCIICHNS BRIpakeHus 4Sin36°C0s6°+4sin?24°-4 pasen
1)3 2)2 3)1 4)-1

7. Ecin B paBHOOOUHYO Tparenyio BIrcaHa OKPYKHOCTh paauyca 6 cM, TOYKa KacaHUsl AETHUT
OOKOBYIO CTOPHY Ha OTPE3KH, Pa3HOCTh MEX/y KOTOPBIMHU PaBHA 5 CM, TO CPEIHSIS JINHHS
Tpamnenuy paBHa
1)10 cm 2)11 cm 3)12ceMm 4)13 cm

8. Ecim cdepa pagmyca 4,5 cM MOXOIUT Yepe3 BCE BEPIIMHBI MTPSIMOYTOIHLHOTO
napasJiesienurne1a, B OCHOBAHMHM KOTOPOT'O MPSIMOYTOJIbHUK CO CTOPOHAaMU 4 ¢M U 8 cM, TO
IUTOIIA b TTOJTHOM ITOBEPXHOCTH TOTO Mapauiesenunesa (B KB. CM) paBHa

1)82 2)84 3)86 4)88

9. Cymma kopreit ypasuenus (logs(x + 3)+logs(1 — x))(x?-4)=0 pasna
1)4 2)2 3)-4 4)-2

10. Ecnu B reoMeTpUYecKoil IpOrpeccu TPETUI WICH paBeH 1, 3HaMeHaTe b paBeH 1, To cymma
2 4

NEPBOro U 4YE€TBCPTOI'O YJICHOB paBHA

)%, 2) % )% 1%

11. 3naueHue BeIpaXKECHUS %tg(arcsin( 5)) paBHO

1) 2% 3) % 1)
12. Pe3synbTat BeIYMCIEHUs BEIpakeHns 4in36°C0s6°+4sin24°-4 pasen
1)3 2)2 3)1 4)-1



13.  Ecmwm cdepa paguyca 4,5 cM MOXOIUT Yepe3 BCE BEPIITHUHBI MPSIMOYTOIHLHOTO
napauiesienure/1a, B OCHOBAHIUH KOTOPOT'O MPSIMOYTOJIBHHUK CO CTOpOHaMU 4 ¢cM 1 8 cM, TO
TUTOIIAIb ITOJIHOW TTOBEPXHOCTH 3TOT0 Mapauiesienunena (B KB. CM) paBHa

1)82 2)84 3)86 4)88
14. Ecou NIZ=tN4=T=Z, 10 V12 —TF4—t paBHO
1)8 2)4 3))L 4) 11_2 5) L3
3
15.Ecmu f(x))=2x"1, 10 f(x +4)— f (x +8) npuBOAUTCS K BUILY
44x x—6 22x 44 22
l) x2=t— 2) x2—4 3) E 4) 24

16. CyMMa KOOpAMHAT BEepLIMHBI Hapabomnsl Y=X2 -6x+ 8 paBua 1)-7
2)-6 3)-5 4)-4 5)2

17. IpousBenenue kopueii ypasuerns 10 x3-15x2-11x+18=0 pasHo 1)-
1 215 3)4-1,2 4)-1. 5) 2

18. IIpoussenenue xopueii ypasnenus 9 -2 3 X1-3 =0 pasno
H—1 22 3)--3 ap JOR

19. Ecniu B reOMETpHYECKOM MTPOrPECCUU TPETHIA WieH paBeH 1, 3HamMeHaTens paBeH 1To
2 4

CyMMa IIEpBOI'0 1 U YETBCPTOI'O YJICHOB paBHA
33 67 65 65
1® 2) & 3 95 5) 1
8 4 15

20. CymMMa KOOpJMHAT BEPIIMHBI Mapaboisl y=-X> + 6X -12 pasHa 1)-2
2)-8 3)-7 4)-6 5)-5

21. Eciin B TEOMETPHUYECKOM IPOTPECCUH 3HAMEHATENh PABEH 2 CyMMa TEPBBIX ITH YWICHOB
paBHa 93 TO NEpBHIi YIEH paBeH

1)1 2)3  3)6 41 5) 1
3 6

2

22. Eciiu B paBHOOGAPEHHOM TPEYTOJILHUKE JITTMHA OCHOBAHUS paBHA 12 cM, a eTo epuMeTp
paBeH 32 cM, TO paJlyC OKPY>KHOCTH BIIMCAHHOH B TPEYTOJILHUK PaBEH
1)4 cm 2)6 cm 3)3cm 4)5 cm

23. CymMMa KOOpJMHAT BEPIIMHBI Tapabosisl Y=X° -6X+ 8 paBHa
1)-7 2)-6 3)-5 4)-4 5)2

24. Ecnu cdepa paanyca 5 ¢M MOXOAUT Yepe3 BCEe BEPLIMHBI MPSMOYTOJILHOTO
napaiesienure/ia, B OCHOBAaHIUH KOTOPOTO MPSIMOYTOJIBHHUK CO CTOPOHAMH 3 CM U 4 cM, TO
00beM ITOTo napajuiesnenumnesaa (B Kyo. cM) paBeH

1)60V3 2)64+3 3)68+3 4763
25. Ecoiu NI6—t~N5—t=2, o V16 —t+\5—t paBHO
1)8 2)1 3)i 5 4) 8
3

26. Eciu f(X)=3x*2 To f(X-3 )-f(X-9) npuBoauTCs K BUmIy
x+5 104 102x 52x

12>'i 2) 3) x2-9 4) xg
x-—9 x?-16




27. CyMMa KOOp/MHAT BEPIIMHBI TapaboIIbl Y=-X*-2X- 2 paBHa

1)-6 2)-5 3)-4 4)-2
28. Kopenb ypaBHeHust _5 + 2 =2-*"4 ipuHAUICKUT IPOMEKYTKY
x2-1 x+1 x—1
1)(-6; -4) 2)(-3;-1) 3)(0; 2) 4)(3; 6)

29. Pe3ysbTaT BBIYMCIICHHS BEIPKEHHS 5"Iog\/b_l/4 +23+5"2b(23-4)? paBen

1)4 2)8 3)243 4) 43

30. Cymma kopHeii ypaBHerms 3\ Sera= 524 paBHa
1)2 2)-2 3)3 4)-3

3 3 2 2
31. Ilpoussenenue kopHeii ypapuenus log (*)?+log 2 %5 paBHO
3 3 9
1)9 2)3 3)27 4)1
27

32. Eciu B apuMeTHIeCcKO# Mporpeccuu MATHIN U IECATHIN YWIEHBI COOTBETCTBEHHO paBHBI 18 1 13,

TO Pa3HOCTh MPOTPECCUH PaBHA
1)-2 2)-1 3)-3 4)-0,5

33. Eciiu BBICOTBI PaBHOOOYHOW Tpameuuu AESAT €€ Ha KBaJApaT W JBa PaBHOOEIPEHHBIX
TpeyroibHUKA. A ee G0KOBas CTOpPOHA paBHA 412 CM, TO CyMMa ee OCHOBAHHii paBHa

34. Beruucnure CyMMy IeJbIX 3HAYSHHUH X, He MPEBBIIIAIONINX IO MOAYJIIOS U MPUHAATIEKAIIUX
MPOMEXYTKY(MIIM TPOMEXKYTKaM) Bo3pacTaHus GyHKIHUU

f(x) =4 x3 +6x2-45 x+15

35. HaiiguTe 3HaueHHe mapamerpa a, NP KOTOPOM HaWMEHbIIEE DEIICHHE HEpPaBCHCTBA
ax-16 510 pasno 8
X

2 6x+5

36. YKakuTe YnCIIo TEeITbIX PeIICHU HepaBeHcTBa X— > 1
(x—3)(x—5) -

37. HaifauTe 9HCII0 HETbIX PeleHnii HepapeHcTBaYX- Vx —3 >1=2
112 cm 2)20 cm 3)22cMm 4)16 cm

38. Eciu cepa mpoxoauT yepes Bce BEPIINHBI IPIMOYTOIBHOTO HapauleNienuneia ¢ peopamu 4 cm,
S5cM 1 9 oM, To mTomaak cdepsl (B KB.CM) paBHA
1)120n 2)122n 3)124n 4)126n

39. Eciin B TeOMETpHUECKOI TPOTPECCHU 3HAMEHATENh PABEH -2, a CyMMa TIEPBBIX IISTH YWICHOB
paBHa 5,5, TO NEPBbIN €€ YIECH PaBeH
1)-0,5 2)1,5 3)0,5 4)-1
40. Ecnu nuaronans Ky0a paBHa 12 cm, To miomias (B KB.CM) cepsl, Kacarolieics Bcex rpanei
3TOTO KyOa paBHa

1)32v2n 2)18+6m 3)24 31 4)36 \2n

Kpurepun onenku
«OTJIUYHOY, eciu BepHO BhITotHeHO 90 — 100 % 3amanuii;



«xopomoy, eciu BepHO BoInorHeHO 80 — 89 % 3amanmii;
«YyJ0BJIETBOPUTEJIBHO», €CJIH BEepHO BhIMojaHeHO 60 — 79 % 3amanuii;
«HEeYJ0BJETBOPUTEIbHOY», €Clii BepHO BhIoHEHO 0 — 59 % 3ananuid.

1.2. Bonpochl /1 KOJJIOKBHYMA
Tema 1. Aareopa
1. Yucnosele BelpaxkeHUs. BoipaskeHus ¢ nepeMeHHbIMU. POpMyJIbl COKPALLIEHHOTO YMHOKEHUS.

2. CteneHb ¢ HATYypaJIbHBIM U PAallMOHAJIBHBIM ITOKa3aTesieM. ApudMeTHUeCKUl KOPEHb.
3.JIorapudmsl 1 UX CBOWCTBA.
4, OnHOYIEH U MHOTOWIEH.
5.MHorouseH ¢ ogHo# nepeMeHHon. Kopenp MHOrowIeHa Ha IpUMepe KBaJIpaTHOTO TPEXUWICHA.

6.[Tonstue pynkiuu. Criocoos! 3ananust Gpynkiuu. O61acTh onpeneneHuss © MHOKECTBO
3HayeHuit pynkun. I'paduk pynkunu. Bozpacranue u yosiBanue GyHKINHU, IEPUOJAUIHOCTD,
YETHOCTh U HEYETHOCTD.

7.0mpeneneHre 1 OCHOBHbIE CBOMCTBA 3JIEMEHTAPHbIX (QYHKIMI: TMHEHHAs, KBaJpaTU4Hasl,
CTeIeHHasl, oKa3aTesbHas, JorapupMuieckas, TPUrOHOMETPUUECKHUE.

8. YpaBuenus. Kopuu ypaBHenus. [IoHATHE O paBHOCMIIBHOCTH YPaBHEHUSIX.
9.HepasenctBa. Pemienne HepaBeHcTBa. [IoHATHE O paBHOCHIIBHBIX YPaBHEHUSX.
10. Cucrembl ypaBHEHHI U HEPABEHCTB. PelieHne CUCTEMBI.

11. Apudmernueckas u reoMmerpudeckas nporpeccusi. Qopmyssl 00IIEro YieHa U CyMMBI

4JICHOB apu(MeTHuecKoi mporpeccuu. @opMyssl OOIIETo YWieHa H CyMMBbI YICHOB
reOMETPUUYECKOI MPOrpeccuu

Tema 2. Tpurounomerpus
12. CuHyC ¥ KOCHHYC CyMMBI U pa3HOCTH JBYX apryMCHTOB

13. IIpeoOpa3oBaHue CyMMBbI CHHYCA U KOCHHYCa B IPOU3BE/ICHHE.

Tema 4. I'eomerpusi
14. CpoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA.

15. CpoiicTBa TOUEK paBHOYJAJIEHHBIX OT KOHIIOB OTpE3Ka.
16. [Tpu3Haku napaieaIbHOCTH OT KOHIIOB OTpe3Ka.
17. Cymmsl yriioB TpeyroipHuka. CymMmMa BHEIIHUX YTJIOB BBIITYKJIOIO MHOTOYTOJIbHHUKA.
18. Ipu3Haku mapaieiorpaMma.
19. OxpyXHOCTb, OIIFICAHHAs! OKOJIO TPEYTOJIHHHKA.
20.KacaTenbHas K OKpY>KHOCTH U €€ CBOICTBA.
21. Teopema ITudaropa.
22. ®opmyIibl IUIOIIAAEH TPEYroidbHHKA, TapajuieJorpaMma U Tpaneluy.
23. ®opMmyria pacCTOSTHUS MEXY JIByMsI TOUKaMH TUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.
24 1lpr3Haky MapajuieIbHOCTH U MEPIEHIUKYIAPHOCTH IBYX MPSMBIX.
25. [pu3HaKy napasiebHOCTH U MEPIEHINKYIISIPHOCTH IBYX IIIOCKOCTEH.
26. [Ipu3HaKy MapaIeTbHOCTH U MEPIICHANKYISIPHOCTH MPSIMOH U TIOCKOCTH.
27. Teopema 0 Tpex NEPIEHANKYISAPAX.

Kpurtepun onenku
- OIICHKA «OTJIHUYHO0» BBICTABJIACTCA CTYACHTY, €CJIM OH CMOTI" U3JIOKUTH CYTh OCHOBHOI'O
BOIIPOCA, CMOI' OTBETUTh IO CYLIECTBY JOINOJHMUTEIBHBIX BOIPOCOB M CMOI OTBETUTh Ha
YTOYHSAIOIIHUE BOIIPOCHI.



- OILICHKa «XOPOII0», €CIIU CTYJIEHT CMOT HW3JIOXKHTHh CYTh OCHOBHOTO BOIIPOCA, CMOT
OTBETHUTh TI0 CYMIECTBY JOIMOJHHUTEIBHBIX BOIPOCOB, HO HE CMOT OTBETHTh Ha YTOYHSIOIIUEC
BOIIPOCHI;

- OIECHKA «YIOBJETBOPHUTEIbHO», €CIM CTYICHT CMOT H3JIOXKUTh CYTh OCHOBHOTO
BOIIpOCa, HO HC CMOI" OTBETUTD 110 CYIICCTBY JAOIMOJIHUTCIIBHBIX BOIIPOCOB,

- OIICHKA «HEYT0BJIETBOPUTEIBHO», CCIIH CTYJICHT HE CMOT M3JIO)KHUTh CYTh OCHOBHOTO
BOIIpOCa.

1.3. KommnuiekT 3a/1aHuii 1JIsi KOHTPOJIbHOH padoThI

Tema 1. Aareopa
KoutpoabHas patora 1.1. ToxkaecTBeHHbIE NIPe00pPaA30BaAHNS_AJTre0pandecKiuX BbIPAKeHUI
Bapuanr 1.

34

0
1. YopocTuTh BeIpakeHHE T .

2. Bpluucnute 3HaYCHHUE BBIPAKCHUS; N2 BT +43.

2 1
3. Boruncinte 3 %83 —(82)3 .
4. Haiinure 3HaueHUe BoipakeHus 4 —4c0s2o—4sin*a, eciau 0=15°.
5. Boramcinre (30g3%)logsté

6. HaiimuTe 3HauCHNE BBIpAKESHHS \25—-10-6x+ 36x— 6x—1,5, ecm 4° = 13.

Bapuanr 2.

ipaiond
1. YopoctuTs BblpakeHHe 3~

4 — Z
2. Haiiymre 3HaueHNe BRIpaKeHHs 3V3 — \/(43 —2473) .

3. Haiinute 3Ha4yeHne BEIpakeHns 16 Cos (T + o) — 3sin (2m + o), ecmu cosa=—12, 1 o — yron
2 13

I weTBepTH.

4. Haiinute 3Ha4eHue Bepaxkenus log , 2, €CIIH log a=8.
49

KontpoabHasi padora 1.2. YpaBHeHUsI M HePAaBEHCTBA € O/IHOI NepeMeHHOii

Bapuant 1
1. Vkaxute HauMeHbllIee YNCII0, BXOAsIIee B 00JaCTh onpeeneHus QyHKIIH

fx)=°y—2
(x—1)(x—2)
N1
2. Kakoe HanOoIbIIIee 1IeJI0€ YHCIIO SIBIIIETCS pellieHHeM HepaBeHcTBa (7) < -,
4 2

3. Pemure ypaBuenue 10gs(12x+8) — logs4 = logs23.

4. Pemuth ypaBHeHue 36x2—36x + 11 = (\/ZCognx)(\/ZCOSEx)



5. HaiiauTe BCe 3HaueHus @, MPU KaXKIOM M3 KOTOPBIX ypaBHeHHe ||x|+4 —a|=1 umeer
poBHO 3 xopHs. (Ecnu 3HaueHuit a 6osee oJHOTrO, TO B OJ1aHKE OTBETOB 3alULIMTE UX
CyMMY.)

2

6. Haiigure pemmenust HepaBeHCTBa (X + 2)2 < —3X, IpH KOTOPHIX (PYHKIIHSI y =X+

2
2Inx — 3x mpuHUMaET HaUMEHbILIEe 3HAYCHHE.

7. Haiiure Bce 3HAYEHUS X, IPH KAXIOM U3 KOTOPbIX rpaduku GyHkmuid f(x) = 3x2 * 25¢+1 +
1 d% log (3x+1)

X z(_) uglx =4xx3 3 TIePECEKArOTCS.
Bapuant 2
1.3.) (YI(Z%X(I/ITG HavMeHbIIee HATypalbHOE YHCIO M3 00mactu onpenenenus Gynkuuu f(x) =
AV,
ogs(——__)-

1—x 2—x
1 1
2. Kakoe Haunbosblee 11e10¢e X SBISETCs PeLIeHHeM HepaBeHCTBA (9) < _’3?
(3. Kakoe uenoe uucio CIEIyeT 3a KOpHEM ypaBHeHus log x —2)+logi(x —2)= ?

4 3 2

4. Pemute ypaBHeHne 25x%+1 — 34  15% + 9x+1 =,

5. Haiiure BCe 3HAYCHHA g | nipy kaXOM M3 KOTOpHIX ypaBHewue ||x|—1|=a +1 nmeer
POBHO 3 KOpHSI.

2
6. Haiinure pemenus nepaseHctBa (x —3)2 <4x, mpu KOTOPBIX PYHKIMS Yy = ¥ +5 Inx —6x
2

MIPUHUMAET HAUMEHbIIEE 3HAYECHUE.
7. Halinure Bce 3HAUEHU X, TIPU KaXJAOM M3 KOTOPBIX BBIPAXKEHUS

1x
T 2x() +6+xu9x27x +2l0g22w)
4

IMPUHUMAIOT paBHBIC 3HAUCHUA.

Bapuant 3
1. VYkaxuTe HAaMMEHbIIEE MOJOKHUTEIHFHOE X U3 00JIACTH ONpeeNeHHs PYHKIIU
NE R € o) I—
fx) = (e 1)(x-3)-

x+5 3

2x—
2. Vka3aTh HaMMeHbIIIee X. SBISIONIEecs pelenreM HepapeHcTsa (°) <1
7

3. Peunts ypaBHenue logs(x2 —1) = 2 —logs(x + 1).
4. Pemmre ypaBHeHHE 8 * 9¥—5 * 6%+1+ 27 x 4x = (0. (Ecnu pemenuii 6oiee 0HOTO, TO B
OJ1aHKE OTBETOB 3AIMILUTE UX CYMMY.)

5. Haiigure Bce 3HaueHus A, PU KaKIOM U3 KOTOPBIX ypaBHeHue [3+a—|x||=4 UMeeT
poBHO 3 kopHs. (Ecnu 3navenuii a Oosnee oAHOTO, TO B OJaHKE OTBETOB 3AMUIIHUTE WX
MMY.
CymMMmy.) &

o cos g—sin _35 sin 6x
6. Haitnute Bce 3HaueHUS X, IIpU KXKJIOM H3 KOTOPBIX BBIPAXKCHUA u—

logzcos3x log3cos3x
IMIPUHUMAIOT paBHBIC 3HAUCHMA.

7. Pemnte ypaHenne x + logs? —4 = 3093072 — [ogsx.

Bapuanr 4



1. Vxaxute HauMeHbIIee TOEJIO0C ITOJIOKUTCIIBHOC 3HAUYCHUC X U3 obnactu OIpEACIICHUA
9

dynkmun f(x) =—— —

(x+5)(x—2) -
—JX
2. VkasaTh HalMeHbIIIee X, SBIIONIEECs penleHreM HepapeHcTsa (L) >1.
12
3. Pemute ypaBaenue 10g2(15x-10) — log2 5 = logz 13.
3x—18 x—18
4. Pemnte ypaBHenue: 2 x +6*2x  =80.

5. Haiinure Bce 3Ha4YeHUS @, NPH KaXIOM M3 KOTOPBIX ypaBHeHue |4 —|x||=a +2 umeer
POBHO 3 KOpHS.

6. Haiiqure Bce 3HAUCHUS X, IPH KAXIOM M3 KOTOPBIX rpaduku GpyHkimid f(x) =
2sin3x+sinx(cos2x+1) e el — Sin2x [IEPECEKAIOTCA.

2Vsin3x I\ Sin x 34

X
7. HaiinuTe Bce 3HAUEHHS X, IPU KAKAOM M3 KOTophix rpaduku dynkmuit f(x) = x * (3 -
3

2x2 % 393 1 g(x) = 3x * 4loga172%) pepecekarorcs.

Tema 2._Tpuronomerpus
KounTtpoabHnas padora 2.1. Tpuronomerpusi

Bapuanr 1

1. Yupoctuts BelpaxkeHue: 1cos2x | eciu Cctg x=4.
sin2x
2. Ynupoctutb BeipakeHue sinba + cosba + 3sin? x cos?a
3. Beruucnuts 3tg 2a, ecnu tg 0=2.
B—sin?f
tg
4. YOpocTUTH BBIpaKEHUE , ipu tg B=2.
ctg?f—cos?p
5. YmpocTuts BelpaxeHue 3 + c0S2x +
1+ctg?x
6. Haiitu 3HaueHue BI)Ipa)KeHI(/IH :)3,_5 —(cos 15° — sin 15°)2,
- (at+[)*SIn (a—
7. YOpocCTUTh BbIpaxkeHue: Sin Assin (@5) .
sin2a—sin?f
8. JlokasaTh TOXKIECTBO: S5 + cosSa = 2 + 4cosda.
sina cosa

2

Bapuant 2
1. UsBectHO, uTo sin o = 0,6. HaiiTu c0S 2 a.

2. YIpOCTUTh BBIpaKEHHUE -Cos2xtcosdx eciy fgx=1.
q Sin2x+sindx
3. Boruucauts 3cos _, ecimm cosa=—' HT<a <T.

9 2
. Vmpoctuts Beipaxkenue (1 — cos? ) tg? S + 1 -tg? B, ecnu cosf = 0,5.
. YupocTuts Beipaxenue 1+ oS (x — ™) oS (x + ™), u HaiTH ero 3HaYeHue, Ipu X =7 . _
4 4

cosa+cos3a

4
5
6. Ynpoctuts BblpaeHHe SMESISE — oy org sHauenne, ecim tg o =3.
7. 3Has, ato sin(a +60°) = -,0 E a <30, HaWTH 3HaYEHUS SiN o ¥ COS a.
8

. Jlokasatk, 4To X = tg —— KOpeHb ypaBHeHns 3x3 —3Y3x2 =3x +3=0. ~

Bapuant 3



1. Ynopocturs Bepaxkenue sin2a * sina + 2cos3a, eciu cos 0.=0,5 a € [0;7].
2. 3uas, uro tg(a +45°) = 3, naiitu tg o.
3. Ympoctuth BeIpakeHue sina + sinda —2cos2a *, ecm sina = 1.
4. YrpocTuth BbIpaxkeHue ctgx - Sin2x — Cos2x.
5. Haiitn 3Ha4eH1e BbIPaKEHUs V3_(000520 +eos40)
sin20 +sin40
6. Haiitu 3Hauenue Boipakerus 3ctg60°” * (sin310° * cos70° —sin70° * cos310°)
7. Haiiti HanGoNbIINe N HAMMEHbIINE 3HaueHUs GpyHKIuH f(x) = sinx + 2\2cosx.

8. M3BecTHO, uTo tg o0 = 2. Beruucnuts Ctg 1,50 — tg 1,50.

Bapmuanr 4

1. Berauciurs 2sinl5® * cos15’.
tg"(+a)ytg(™a)

2. YIIPOCTHTb BBIPAXCHHE L~ ecma=.
1+tg(4,+a)tg(,—a) - -

3. Ympocture Beipaxenue 2 sin?(450 + @) — sin 2a.

o . X
4. HaiiTn 3Ha4YeHUE BBIpaXEHUs Sint x — cos*x, eciu tg = =2.
2

5. YropocTuth BelpakeHHe-2sn2a—sinda  ecip tga = 2.
2sin2a+sinda

229°-sin?1’
6. HaiiTi 3HaueHne BRIpaKECHUS 5
20 2 \3c0s152°
2x—sin“4x

7. YOpoCTUTb BBIpRXKEHUE S
cos2x—cos22x

o

8. Beruuciuts c0s2106° —sinl36° * cos194°.

Tema 3. TekcToBBIE 3212a4H
KontpoabsHas padora 3.1. Tpuronomerpusi

Bapuanr 1.

3agaya 1. ABTOCAJIOH IpoJaBal JBE MapKu aBTomMoOmieil — mapky A u mapky B. Ha rpaduxax
[IOKa3aHO, KaKk 3TH Mapku mnpoxaasanuck B TeueHue 2008 roxma. (Ilo ropusoHTanmbHON oCH
OTKJIaJBIBAETCS BpeMs, IPOLIENNIEE C Hadala MPOAaX, B MecCALaX; MO BEPTUKAJIbHOW — YHUCIIO
aBTOMOOMIIEH, TIPOAAHHBIX 3a 3TO BpeMs, B IT.) CKOJBKO BCEro aBTOMOOMWIEH ATHX JBYX MapoK
OBLIO IPOAAHO 32 EPBBIE CEMb MECALIEB?

Yucno aBTo- MOGHICH, A

500
ool
300
ol
oo

0 S 406 8 10 12 mebminli B




3agaua 2. JleHexHbId BKIaA 3a Toj yBenuuuBaeTcs Ha 12%. Bxnamuuk BHec B Gank 10000
pyO:eil. B xoHIle mepBOro rofa OH pelini yBeIUYUTh CYMMY BKJIaJa U MPOJJIUTh CPOK JEHCTBUS
JIOTOBOpA €I1le Ha T'oj, 4TOOBI B KOHIIE BTOPOTO T'ojJla UMETh Ha cuery He meHee 15000 pyOeit.
Kakyio HauMeHbIIyI0 CyMMy HEOOXOJMMO JOMOJHUTENIBHO MOJIOKUTh HAa CUET MO0 OKOHYAaHUU
MIEpPBOro rojia, YToObl MpU TOU ke mpoueHTHOU craBke (12%) peanuzoBath 3ToT Ian? (OtTBer
OKPYTJIUTE /10 LENbIX).

3anava 3. [lepBblii uieH apudMEeTHUIECKOW MPOTPECCHH PaBEH €IMHHUIIC, & CyMMa IEPBBIX ISATH
YICHOB JTOM MPOrpeccud B YEThIPE pa3a MEHBIIE CYMMbI MOCIHEAYIONIUX IMSTH YJICHOB
nporpeccuu. HaiiT 3Ty nporpeccuro.

Bapuanr 2.
3agaua 1. llucrepHa ais NMEpPEBO3KU IOPHOYMX CMECEH NIMHOW 5 M UMEET LMIMHAPUYECKYIO

dbopMy ¢ AMAMETPOM  OCHOBAHHS El%/[. Ilo Bceit | 5m |
|

OKPY’KHOCTH LUCTEPHBI PACIIOJIOKEHA II0J0Ca KPacHOIo

uBera, wmupuHa KoTtopo 0,5 M (CcM. pHCYHOK).
Heo0OxonumMo mokpacuTh cHapy)u OOKOBYIO MOBEPXHOCTH
LUCTEPHBI B OCIIBIN IBET (KPOME IOJIOCHI)

npu cpenHeM pacxoze kpacku 100 r Ha 1m2. Onpenenute
CTOMMOCTh KpPacCKH [UIsl BBINIOJHEHUS TUIAHUPYEMOM
pabotsl, eciit 1 xr kpacku crout 1200 p.

3apaua 2. Kycok crutaBa meau ¢ ojgoBoMm maccoit 15 xr comepxut 20% menu. CKOIbKO YHCTOU

Mea HE0OX0AUMO 100aBUTH K 3TOMY CIUIaBY, 4TOOBI HOBBIH criaB conepskai 40% onosa?
3agaua 3. Haiiti apuMeTH4eCKy0 MPOTrpecCHio, Y KOTOPOM IS JIF0OOTO YHcia YICHOB cyMMa
paBHA YTPOSHHOMY KBaJIpaTy YHCIa YICHOB.

Bapuant 3

3agaua 1. U3 aByx c€n OJHOBpPEMEHHO HAaBCTpedy Jpyr ApPYry OTIPaBWIIMCH MEleXod U
Benocunequct. Ha pucynke nzoOpaxkeHsl rpapuku ux asuwxeHus. (I[lo ropusoHtanmpHOM ocu
OTKJIaJbIBACTCS BpEMsl, NpONIEJIIee C Hayajla JBMKEHHUS, B dYacax; IO BEPTUKAJIbHON —
MpOMIeHHOe paccTosiHue, B KM). CKOJBKO KHJIOMETPOB OBLJIO MEXKIYy BEIIOCUTICTUCTOM U

S, km A

Memexoa0M 9epe3 1 yac mociie Hayaja ABUIKCHUS, €CIIN paCCTOAHUEC MCIKY CCIIaMU 65 xm?

60
50
40
30
20
10

o

3apava 2. Ilpu cmemmBanuu 2 xr 70%-Horo pactBopa mesouu ¢ 6 Kr pacTBOpa TOU K€ IIEN0Un
nonyumiicst 40%-up1il pacTBop menoun. KakoBa Obula KOHIIGHTpalWs LIETOYH B J00aBIECHHOM
pacTBOpeE B MPOLIEHTAX?



3anava 3. Cymma Tpéx umcen, o0paszyomux apudMeTHIECKYI0 MPOTPECCHI0 paBHA 2, a CyMMa

KBaJ[paTOB ITHX JKe yrceln paBHa 14, Haiitu 3TH umcoa.
9

Bapuanr 4

3agaya 1. CamoBblii JOMHK MMEET JIBYCKAaTHYIO KPBIINTYy W3 MpoQHACTHIA, pa3Mepbl KOTOPOH (B
MeTpax) yKa3aHbl Ha pucyHke. Haliiure croumocTs MaTepuana /Ui MOKPBITUS KPBIIIH, €CIU [IeHa
OJTHOTO KBaJpaTHOTO MeTpa nmpodHacTuia paBaa 250 pyomnei.

[
6m AW

3apaua 2. /[Ba meOenpHBIX MacTepa, paboTras BMecTe, MOTyT 3a 1 Hememto coOpaTth 50 CTONOB.
Pabotast oTnensHO, IepBhIid MacTep codupaeT 60 CTOIIOB Ha OJHY HEAETIO JOJbIIE, YeM TaKoe XKe
YHCIIO CTOJIOB COOMpPAET BTOPOH MacTep. 3a CKOJILKO Helelb epBhIi Mactep cooepet 40 cTooB?
3agauya 3. Cymma OeckOHEYHO YOBIBaIOIIECH TeOMETPUYECKOH mporpeccuu paBHa 16, a cymma
KBazpaToB €€ wieHOB paBHa 153,6. HaliTu nepBblii ujieH M 3HaAMEHATelb I'€OMETPUYECKOM
IIPOTrpeCCU.

Bapuanrt 5

3agaua 1. U3 1Byx roposoB OJHOBPEMEHHO HaBCTpedy JApPYyr JpYyry Bbl€Xalld JETKOBOM
aBTOMOOWJIb M Tpy3oBHK. Ha pucyHke wnzoOpaxkensl rpaduxu aprkeHus >tux mammH. (ITo
FOpI/ISOHTaJ'[BHOI\/'I OCH OTKJIAABIBACTCA BpEM:A, IMpomICeAmICe € Hadajla JABHXXCHHUA, B 4Yacax; IIO
BEPTUKATBHON — MPONUIEHHOE pacCTOSHUE, B KM.). CKOJIBKO KHJIOMETPOB OBLIO MEXKIY JETKOBBIM
aBTOMOOMIIEM U TPY30BHKOM Yepe3 OJMH Yac MOCJe Hayala JABMKEHUS, €CIIM PACCTOSTHUE MEXKIY

ropogamu 370 km?

T -
, qd

0 1 t
3agaua 2. 3 nmyHkta 4 B TMyHKT B BbIeXanum oxHOBpeMeHHO <« Kurymm», «MOCKBUY» W

«3amnopoxery. « Kurynu», moexas 10 B MOBEpHYIH Ha3a U BCTpeTmiH «MockBru» B 18 kM, a
«3anopoxer» B 25 kM oT B. «MockBuu», noexas 10 B, Taxke mMOBepHyJ Ha3al M BCTPETUI
«3anopoxxer» B 8 kM ot B. Haiinute paccrossune or A no B. (Ckopoctu aBTOMOOMIIEH
MTOCTOSIHHBI).

3anaua 3. IMocnenosarensuocts (b,) 3amana gopmynoii b, = logx+3(4x +15)". Haiigure Bce
3Ha4eHUs x> -3, MPU KaXJIOM M3 KOTOPBIX XOTS Obl OJUH M3 MEPBBIX CTa WIEHOB 3TOM
nocnenoBarenbHOCTH O0bie 200.



Tema 4. LeomeTpusi»
KoutpoJabHas padora 4.1. eomeTpust

Bapuanr 1
1.  Han pom6 ABCD c octpeiM yriioMm B. [Tnomans pom6a paBua 1215, a cunyc yrina B paBeH
0,6. Bricora CH nepecekaet nuaronaib BD B Touke K. Haiingure nuny orpeska CK.
2. Bpicota mpaBuiIbHON YeThIpexyroiabHOi npusmsl ABCDA1B1Ci1D: paBHa 8, a cropona
ocHOBaHMs paBHa 4. HaliiuTe yrpoeHHOE paccTosiHUE OT BeplInHbI A 10 1iockoctu A1BD.
3. B xy6e ABCDA1B1C1D1M — cepenuna pedbpa AA41, N — Takas Touka pedpa CC1, utro CiN:NC

= 1:2 Haiinure yron mexay npsimoid MN u quaronansio D1B

Bapuant 2
1. B mapamnenorpamme ABCD OuccekTpuca yria B nepecekaer ctopony CD B Touke T u
npsamyto AD B Touke M. Haiinute nepumetp tpeyronbauka CBT, ecnu AB =21, BM =35, MD =9.
2. Ocnoanue npsamoit npuzMbl ABCDA1B1C1D1— napannenorpamm ABCD, B kotopom AD = 5

v2, #ADC=135° . Beicora npu3Mbl paBHa 2. HaliquTe TaHTeHC yria MeXAy IUIOCKOCTHIO
OCHOBaHMS IPU3MBI U TUI0CKOCThIO B1CD.
3. B mpaBunsHO# TpeyrompHON npamune SABC B miockoctu rpanu ASB mpoBeneH oTpe3ok

MN, napamiensHbliii peOpy SB, KOHI[BI KOTOPOro MPUHAANEKAT COOTBETCTBEHHO pedbpam SA u
AB. B rpanu ASC mposenen otpe3ok KL, mapamiensubiii pebpy AC, KOHIIBI KOTOPOTO

TIIpHHAIEKAT COOTBETCTBEHHO pebpaM SA m SC, mpuuem MN = KL = 2, Hajinute oTHOMEHHE
SB AC 3

oobvema nupamuibl KLMN k 06bemy nupamuast SABC.

Bapuant 3
1. Har pom6 ABCD ¢ octpbim yriiom 4. [Tnomnrans pom6Oa pasHa 80, a cunyc yria A paseH 0,8.
Bricota BH nepecekaet auaroHains AC B Touke M. Haiinure nnuny otpeska BM.
2. OcnoBanueM npsimoii npusMbl ABCA1B1C1 siBisieTcs paBHOOEPEHHBIN MPAMOYTOJIbHBIN
TpeyrosibHuk ABC ¢ npsaMeiM yriiom 4. Touka K - cepenuna pedpa CC1, yroa Mexay npsiMmoi
A1B ¥ TIIIOCKOCTBIO OCHOBAaHMsI TpU3MbI paBeH 45°. Haiinure yros mexnay npssMeivmu B1K n A18.
3. B ocnoBanuu nmupamuasl FABC nexut tpeyronpank ABC, B koTopom £C=90°, 4C=6,
BC=8. BricoTa nupamu/ibl, OMyIIeHHAas U3 BepIIUHbI F, paBHa 5, a €€ OCHOBaHUE JISKUT Ha
pedpe AC. Ceuenne nupaMubl, MPoXosiiee yepes cepeAuHy pedpa BF napajuienbHO NpsSMbIM
AF n BC, sBisercss OCHOBaHUEM BTOPOW MUpaMuibl, BepinHa kotopoit C. Haiiaure o6bem
BTOPOW NMUPAMHU/IBI.

Bapuanr 4

1. HaiiguTe mioniaab paBHOOSAPESHHON TpaITCIlUH, €CJTH €€ BBICOTA paBHa 3, a TAHTEHC yTJia
MEX]Ty TMarOHAJIbI0 U OCHOBAHUEM PaBeH 1.
4

2. BeicoTa mpaBuiibHOM TpeyronbHo# mupamuasl SABC paBHa 1, a cTopoHa OCHOBaHHS paBHA 3.
Haiinure paccTossHre OT BepIIMHBI A 10 TUIOCKOCTH, TIPOXOIAIIEH Yepe3 cepenHbl pedep AS,
AB, AC. (S-BepinHa THpaMHU/IbI).

BapuanTt 5



1. B paBnoOenpenHoMm tpeyronbHuke ABC ¢ ocHoBanueM BC TaHTEHC yrjia Mpu
OCHOBaHMH paBeH 2. buccekrpuca yria B nepecekaer meauany AM B touke O. M3BecTHO,

4qTO ILIOIIaab
3

TpeyroasHuka ABO pasHa 60. Haiinute muiomanps Tpeyroiabauka ABC.
2. B mpaBunbpHOU npsimoit TpeyroabHoi npusme ABCA181C1co CTOPOHOI OCHOBAHHUS a U
BbICOTOM b uepes pedpo A1C1u cepenuny pebpa BB1 npoBeeHo cedenne. OnpenenTh
paccrosiHUE OT cepeiuHbl pedpa BC 110 3TOro ceueHus.

Kpurtepun onenku

- OIEHKA «OTJIMYHO» (5 0a/110B) BBICTABISCTCS, €CIIM CTYJICHT BJIaJeeT 3HAHUAMU U
MPEJCTaBICHUSMU 110 PEIICHUIO 33Jaud; BBHIOOp CIOCOOOB pEUICHHs 3a/a4d TPaMOTHBIN;
paccyKJICHHS HOCST apryMEHTUPOBAaHHBIN XapakTep; MPeUI0KEHHBIC CIIOCOOBI PEIICHUS 3a]auu
UMEIOT TMPO(ECCHOHATBHYI0 HANpPaBICHHOCTh; CTYIEHT MpPOSBISIET TBOPUYECKUI MOAXOJ] K
PELIEHNUIO ITOCTABJIEHHBIX 3a/1a4, OTCYTCTBYIOT OILIMOKU;

- OlleHKa «xopoumoy» (4 0ajuia) BHICTABISETCS, €CJIM CTYJICHT BIAJCET 3HAHUSMU U
MPEJCTaBICHUSAMU II0 PEUICHHUIO 33/Ja4H; B BBHIOOpE CIIOCOOOB pemIeHHs 3aJadd JOIyCKaeT
HE3HAYUTEIIbHBIC HETOYHOCTH, PACCYXKICHHUS apryMEHTHPOBAHBI, PEHICHUS HOCAT OCO3HAHHBIN
Xapakrep;

- OIEHKAa «YAOBJIETBOPUTEIbHO» (3 ©0ajia) BBICTABISCTCSA, €CJIM 3HAHUA W
MPEJCTAaBICHHS CTYICHTA 110 MPEIJIOKCHHOM 3a/1aue HOCAT pa3po3HEHHBINH XapakTep; B BhIOOpE
CIOCOOOB  pemieHHs 3afaydl  JOMYyIIEHbl OMIMOKW; PEHICHUS HOCAT OTPaHUYCHHBIH,
perO[[}IKTI/IBHI)If/'I XapakTep,

- OLEeHKa «HeyI0BJIeTBOPUTEIbHO» (0 6AJJIOB) BHICTABIISCTCS, €CIH CTYACHT UMEET
CyLIECTBEHHBIE TPOOEIBI B 3HAHUAX M MPEACTABICHUAX O MPEATIOKEHHON 3a7aue; mpu BeIOOpe
CIOcO0OB pelLIeHNs 3aJJauu JIOMyIIEeHbl OIIMOKH; pacCyKAeHNs 0e3/10Ka3aTebHbl

1.4. KpuTepum olleHKH HA IPAKTHYECKOM 3aHATHH
OIICHKa «OTJIMYHO» CTaBUTCA B TOM Cliydac, €CJIM CTYACHT HpPaBUIJIIbHO IMOHMMACT CYIIHOCTbH
BOMpOCA, J1a€T TOYHOE OMNpEENICHHE W HCTOJIKOBAaHHME OCHOBHBIX MOHSATHH, CTPOMT OTBET IO
CO6CTBCHHOMy IJ1aHy, COIMPOBOXAACT OTBCT HOBBIMH IIpUMEPAMH, YMECT INMPUMCHUTL 3HAHUA B
HOBOM CHUTYyalllud, MOXET YCTAaHOBUTD CBSA3b MEXKJy U3yYaeMbIM U paHee N3yUYeHHBIM MaTepHajIoM,
a TakKe C MaTepuaaoM, YCBOCHHBIM IIPU U3YYEHUHU APYTUX JUCLUILINH.
O1eHKa «XOpOIIO» CTAaBUTCS, €CIM OTBET CTYJEHTA YJOBJIETBOPSIET OCHOBHBIM TPeOOBaHMSAM K
OTBETY Ha OIEHKY «OTJIMYHO», HO JaH 03 WCIOJIb30BaHUs COOCTBEHHOTO IUIaHA, HOBBIX
IpUMepoB, 0e3 MpUMEHEHHs 3HAHWH B HOBOW CUTyallu, 0e3 HCIOJNb30BaHUs CBs3el C paHee
HU3YYCHHBIM MaTCpruajiOM U MaTC€pruajioM, YCBOCHHBIM ITPH M3YUCHUHN APYTHUX AUCHHUILINH, CTYACHT
JOMYCTUJI OJHY OIIMOKY WJIM He OoJiee IBYX HEAO0YETOB U MOXKET UX UCHPABUTH CAMOCTOSATEIBHO
VI ¢ HEOOJIBIIIONM MTOMOIIBIO TIPENOoIaBaTeIsl.
OneHka «yJOBJETBOPUTENIHO» CTAaBUTCS, €CIU CTYIEHT IpPaBUIbHO TOHUMAET CYIIHOCTb
BOIPOCA, HO B OTBETE UMEIOTCS OTAEIbHbIE POOEbl B YCBOGHHH BOIIPOCOB, HE MPENSATCTBYIOIINE
JTanbHEHIIIEMY YCBOCHHIO TIPOIPAaMMHOTO MaTepuaia; TOmyCTHII He 0oyiee 0OTHOU TpyOoi ommnoKu
" IBYX HEAOYCTOB.
OrneHKa «HEYJIOBIETBOPUTEIBHO» CTaBUTCS, €CIIM CTYJCHT HE OBJIJCNl OCHOBHBIMH 3HAHHSMHU U
YMEHUSIMH B COOTBETCTBMM C TpeOOBAaHMSIMM MpPOTpaMMbl M JONYCTUJI OOJbIIe OMIHOOK H
HE/I0YETOB, YeM HEOOXOJIUMO JUIS OLEHKH «YAOBJIETBOPUTEIHHO», HE MOXKET OTBETUTh HU Ha
OAVH U3 MMOCTAaBJICHHBIX BOITPOCOB.

2. OuneHo4HbIe MaTepPUAJbI AJI IPOMEKYTOUHON aTTeCTAIUM



2.1. IlpumepHbIii IepeyeHb BONMPOCOB /ISl 3a4eTa.
1.OcHOBHBIE CBOMCTBA apU(PMETUUYCCKHX JICHCTBUI HAJl YMCIIAMH, 3aIaHHBIMU B BUJIC

OOBIKHOBEHHBIX U JIECATUYHBIX JpOOeH.

2. OCHOBHBIE U OOIIUI AITOPUTM BBIITOJHEHHS TOXKIECTBEHHBIX IPE0OPa30BaHUN MHOTOUYJICHOB.
3. OCHOBHBIE IPUHIUIIBI U OOLIMH aJITOPUTM BBIIOJIHEHUS TOXKAECTBEHHbBIX IPE0Opa30BaHUM
JPOOHBIX BBIPAKEHUH.

4. OCHOBHBIE IPUHIUIIBI U OO aJITOPUTM BBINOJIHEHUS TOKAESCTBEHHBIX IPE0Opa30BaHHA
BBIP)XEHUI, COJlepKallluX CTENEHHbIe (QYyHKIIMH.

5. OCHOBHBIE IPUHIUIIBI U OOIIMH aJITOPUTM BBIIOJIHEHUS TOXKAECTBEHHbBIX IPE0Opa30BaHUM
BBIpKEHUH, CoIepKaIIUX JIorapupMuieckre GyHKIHH.

6. OCHOBHBIE IPUHLUIIBI ¥ OOLIHMI QJITOPUTM BBIIIOJIHEHUS TOKIECTBEHHBIX IIPE0OPa30BaHUil
BBIPOXEHUH, COJIEPKAIIUX TPUTOHOMETPUUYECKHE (DYHKITHH.

7.Metonpl pellIecHHsT YpaBHEHHHM W HEPABEHCTB IIEPBOM CTECIICHH.

8.Metoabl pelieHHss ypaBHEHUH | HEPAaBEHCTB BTOPOM CTEIEHH.

9. Mero/ibl pelieHnsl ypaBHEHUH U HEPaBEHCTB I1EPBON M BTOPON CTENEHH, COAEPIKAIINX
CTENEHHbIE (PYHKLUH.

10. Metoapbl pelieHUsT ypaBHEHUM M HEpaBEHCTB IEPBOM U BTOPOI CTENEHH, COAEPKALIIX
MOKa3aTeIbHbIC (YHKITHH.

11. Metoapbl pellieHdss YpaBHEHUM M HEpaBEHCTB IIEPBOM U BTOPOIl CTENEHH, COJEPIKALIIX
CTETIEHHbIE (PYHKIIHU.

12. MeTopl pelieHusl ypaBHEHUN M HEPAaBEHCTB IIEPBOM M BTOPOU CTEIIEHH, COJEPKAIINX
norapudmuueckue (HyHKIUU.

13. Mertoapl pelieHnsl ypaBHEHUN W HEPaBEHCTB IIEPBOM M BTOPOU CTEIIEHH, COJAEPKAIINX
TPUTOHOMETpHUUECKUE (DYHKIMH.

14. OOGmiast peneHus: TEKCTOBBIX 3a/1a4 Ha COCTABJICHUE YPAaBHEHUII.

15. OOGuias pemieHns TEKCTOBBIX 3a7a4 Ha COCTaBJICHUE CHCTEM YpaBHEHUU.

16.OcHOBHBIE IPUHIIUITBI TOCTPOSHHSI FTEOMETPUUECKUX (PUTYP HA TIIOCKOCTH.

17.0cHOBHBIE TPUHIMITBI TOCTPOCHUS TEOMETPUUYECKUX (QUTYD B IPOCTPAHCTBE.

18. OcHOBHBIE IPUHIINIIBI IPUMEHEHHS TEOMETPHUECKUX IPEICTABICHUH B pEIICHUH
anreOpanvyecKux 3ajaad.

19. Metob! anreOpsl B pelIeHUH 3a/1a4 T€OMETPHUH.

21. MeTozab! TPUMTOHOMETPUM B PEIIEHUH 33]]a4 T€OMETPHH.

22. OCHOBHbIE IPUHIIMIIBI KOOPIUHATHOTO METO/A B PELLIEHUH T'€OMETPUYECKHX 3a/1au.

23. OCHOBHBbIE IPUHLIUIIBI TIPUMEHEHUS B PEIICHUU FeOMETPHUUECKUX 33/1a4

2.2. TunoBble 32/1a4M (MPAKTHYECKHE 32TaHNS)

1. Haiimu payuonanvuvie kopnu f(x) = x4 — 4x3 + 3x2+ 4x — 4.
2. Pasznoocumv na mmoocumenu Pe(x) = 3x8 —4x5 +2x4 —8x3+2x2 —4x +
L 1
3. PermuTh HepaBeHCTBO |x — L[Zx—". _
x X
4. Pemmtes HepaBeHCTBO LxZ —5x +6 | <0.
5. Pewmuts ypaBHeHne X2 x 71
lx—2]  x-1
6. Penmts ypaBHeHue |x2—5x+6| = |x—2| -(3—x).

7. Pemmmte ypaBHeHHE | X+2 | =(x—1) |x| .



8. Pemuts HepaBEeHCTBO | x+2 | “(x2+2x—3)<0.

9. Pemmts ypaBHenue: sinx + cosx = 1.

10.  Pemmts ypaBHeHHE: c0S2x + sinx - cosx = 1.

11.  Pemmwth ypaBHEHHE: cOS 2x — cos 8x + cos 6x = 1.

12.  Pemmts ypaBHeHue: 3sin®X + 4 sin X - COS X + 5 €0s 2 x = 2.
13.  Pemmrts ypaBHeHwue: 2sinx sin3x = C0S4x

14.  Pemmth ypaBHeHue 1+ C0Sx +c0s2x =0.

15.  Pazmenuth 8 Mep KUIKOCTH MTOPOBHY, KMES TIOCYLy EMKOCThIO 3 U 5 Mep.

16.  Ha xaxoii CTOpOHE MPsIMOYTOJIbHUKA MOCTPOEH KBaapar. CyMMa IuIoImaaei KBagpaToB
paBHa 122 cM. Haiiute cTOpOHBI IPSIMOYTOJIBHHKA, €CIIH H3BECTHO, YTO €ro ILIONIA[b paBHa 30 cM?.

17. Jama u Mamma nponanbIBaroT rpaaxky 3a 12 MuHyT, a ogqaa Mama — 3a 20 munyT. 3a
CKOJIbKO MUHYT NPOMAaJIbIBaeT IpsAaKy ofaHa Jlama?

18.  Ilepsas TpyOa HamOJHSET pe3epByap HA 6 MUHYT J0JbIe, 4eM Bropast. O6e TpyOsbl

HAIOJIHSIOT ATOT XK€ pe3epByap 3a 4 MHHYTHI. 3a CKOJIbKO MUHYT HAITOJHSET 3TOT pe3epByap O/Ha
BTOpas Tpyoa?

19.  BbluucauTh CTOPOHBI BIMCAHHOTO T OMKUCAHHOIO MPABWIBHBIX MATUYTOJLHUKOB IS
OKpY’KHOCTH panuyca R.
20.  Jloxa3aTb, UTO BBICOTBI TPEYTOJbHUKA [IEPECEKAIOTCS B OJHON TOUKE(OPTOLEHTPE)

21.  PaccmoTrpuM mpaBUiIbHYIO 4eTHIpEXyroibHyto pusmMmy ABCDA1B1C1D1, nuaronansnoe
cedyeHHne KoTopoi — kBajpat. Yepes Bepmmuny D1 u cepeaunsl pébep AB u BC nposenena miockocts.
Haiitu rutomaap nosyyeHHOro cedeHus, eciau AB = a.

22. . B npaBuibHO# Tpeyronbhoii mpusme ABCA1B1C: uepes ctopony ocHoBanus AB u
BepunHy C1nposeneHa miockocTs. CTOpoHa ocHOBaHM 18 paBHa @, yrosl HakJIOHA ceyeHus K
ocnoBanuto pasen f. Haiigure 00bEM pu3MBI

23.  PaccrosiHue OT cepeuHbl 00pa3yromiel NpsMOro IIMHAPA 10 Hauboiee JaleKkoi TOuKu
mmHApa paBHo d. Halitu MakcuMyM 00beMa 3TOTO IHITHHIIPA.

Kputepun ouenkun

3ayeT BBICTABISIETCS CTYAEHTY, IPOJEMOHCTPUPOBABIIEMY YPOBEHb 3HAHUH B 00BbEMe, COOTBETCTBYIOILEM
nporpaMme MOAroToBKH. IIpu 3TOM nomyckaercs HECKOJIBKO HErpyObIX, HECYIIECTBEHHBIX OIIHMOOK.
[TponeMoHCTpHUPOBaHbl BCE OCHOBHBIE YMEHHMsI. BBINOIHEHB! 33/1aHuUs, B IOJTHOM 00beMe, HO HEKOTOpBIE C
HEJ04YEeTaMHU.

[Tpy HEBBIMOTHEHUH YKa3aHHBIX YCIOBUHN — 3aUeT HE BBICTABIISCTCS.

Cpenennst 00 yTBepaJAeHHM IPOrpaMMbl Ha O4YepeAHON Yy4eOHBI roJA W perucTpanuun

H3MEHEeHUH
Y4eOHbIi Pemenue BHeceunrnle n3MeHeHUsS Iloammuce 3aB.
Tof Kadeapsl Kadenpoii

(Ne mpoTokona, mata)
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