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001X KOMIETEHIMI JIs1 TEKYIIEr0 KOHTPOJIS

1. O01mue moJ10:KeHus

KontponbHo-uzmepurensusle  Matepuansl(KMIM)  npennazHadensl  aiis
KOHTPOJISI U OLICHKH 00pa30BaTENIbHBIX JOCTHKEHHH OOYyJaromMxcsi, OCBOMBIIHNX
nporpammy yueonoi qucuuminasibl.02 MaTtemaTuka.

KM BKIHOYAIOT KOHTPOJIBHBIE MATEPHUAIIBI JJISI IPOBEACHUS TEKYLIEr0 KOHTPOJISA
U TIPOMEKYTOUHOM aTTecTaru B Gopme sx3zamenano crenuanbHocTu:54.02.01
Jlu3zaiin (1o oTpacism).

KOHTposbHO-N3MepUTENbHBIE MaTepUalbl pa3paboTaHbl B COOTBETCTBUU Cpabouei
IPOrpaMMoOi Ha OCHOBE IPUMEPHOM nporpaMmsl (aBTopbawimaroe M. U., noKkTop
¢u3MKO-MaTEMaTUUECKUX HayK, akaJaeMuk Poccuiickoll akajpeMuu o0Opa3oBaHusl,
npogeccop) B COOTBETCTBUM ¢ PekoMeHAalMsMu MO OpraHU3alUd IOJyYEHUS
cpenHero oomero o0pa3oBaHHMS B Ipefeliax OCBOEHHS 00pa30oBaTENIbHBIX
oporpaMM CpeaHero mnpodeccuoHaqbHOro o00pa3oBaHUs Ha 0a3e OCHOBHOTO
o0miero 00pa3oBaHUsl C y4eToM TpeOoBaHUN (eaepaibHbIX TOCYAAPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB M C Y4YE€TOM NpOodEeCcCHOHAIBHOIO CTaHAapTa
Ilegaror 10MOJIHUTEIBLHOTO 00Pa30BAHUA JIeTeld U B3POCJbIX, YTBEPKIAEHHOTO
nprkazoM MHUHUCTEPCTBA TPyJa U COLMAIbHOM 3amuThl Poccuiickonn denepanun
ot 08» centsiopst 2015 r. Ne 613H.

B pe3ynbTaTe 0CBOECHUS JUCHUILIMHBI 00YYaIOIUNCAI0IKEeH

3HATH/MOHUMATH.

® 3HAYCHME MATEMAaTUYECKOW HAyKW ISl pEIIeHUs 3ajady, BO3HUKAIOUIUX B
TEOPUU U MIPAKTHUKE; IIUPOTY U B TO K€ BPEeMsI OTPAHUUYEHHOCTb ITPUMEHCHUS
MaTE€MaTHYECKUX METOJIOB K aHAJIM3Y U UCCJIEIOBAHUIO TTPOIIECCOB U SBJICHUM
B TIPUPO/IE U OOIIIECTBE;

®  3HAUCHHE NMPAKTUKW U BOMPOCOB, BOZHUKAIOIIMX B CaMOW MaTeMaTHKE IS
dbopMUpOBaHUSI M PAa3BUTHS MaTEMaTHYECKOM HAYKH; HUCTOPUIO Pa3BUTHS
MOHSATHS YHCJA, CO3JaHUsS MAaTEMAaTUUYECKOrO aHajin3a, BO3HUKHOBCHUS U
pPa3BUTHUSI TEOMETPUH;

®  YHHUBEpCAJbHBIA XapaKTEp 3aKOHOB JIOTMKM MaTeMaTUYECKHUX PACCYKJICHHI,
UX IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUYCCKOU NSATCIbHOCTH,

®  BEpOSITHOCTHBIN XapakTep pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO MUPA.




AJI'EBPA

yMeTb:

BBIIOJHATh apu(MeTnyeckue ACUCTBUs HaJl YUCIIaMU, COYETas YCTHBIE U
NUCHbMEHHBIC TPHUEMbI; HAXOAWTHb MPHUOIMKCHHbIE 3HAYCHUS BEIUYHH U
HOTPEIIHOCTH BBIYMCIEHUI (a0CONMIOTHAs M OTHOCHUTEINIbHAs); CPAaBHMUBATh
YHCIJIOBBIE BBIPAXKECHMUS;

HaxXOAWTh 3HAUEHUS KOpPHs, CTENEeHM, Jorapudma, TPUTOHOMETPUUYECKUX
BBIDAKEHUII HA OCHOBE OIPEACICHHS, HCIONb3ysl IMpU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEICTBA; MOJIb30BATHCS MPUOIMKEHHONM OLEHKOM IMpHu
NPAKTUYECKUX pacyeTax;

BBITNOJIHATh MPeoOpa3oBaHUsl BBIpAKEHUH, NMpUMeEHss (HOPMYIIbI, CBSI3aHHBIE
CO CBOICTBaMH CTEIEHEH, TOTapru(pMOB, TPUTOHOMETPUUECKUX (PYHKIIHIA;

HCII0JIb30BAaTh MPUOOpPETEHHbIEe 3HAHUSA W YMEHHSI B NPAKTHYECKOH
AeAATeJIbHOCTH M MOBCECAHEBHOM KU3HU!

JUI.  TIPaKTUYECKUX pacueTroB 1o QopmyrnaMm, Bkiaoudas (OpPMYIIHI,
coJlepKalllie CTENEeHU, PaJAUKajbl, JOrapu(pmMbl U TPUTOHOMETPUUECKUE
GyHKIMU, HUCTIONB3Ys MpU HEOOXOAMMOCTH CIPABOYHBICE MaTepUalbl U
MIPOCTEUIIINE BBIYUCIUTEIBHBIE YCTPOUCTBA.

@OyHkuuu U rpadpuku

yMeThb!

BBIUUCIIATh 3HAUCHHE (DYHKUMU MO 3aJlaHHOMY 3HAYEHUIO apryMeHTa IpH
pa3IuYHBIX coco0ax 3aaaHus QyHKUINU;

OIpENENATh OCHOBHBIE CBOMCTBA YUCIIOBBIX (YHKIUH, WIUTIOCTPUPOBATH UX
Ha rpadukax;

CTpPOUTh TpapUKA H3YyYEHHBIX (PYHKUUN, WIUIFOCTPUPOBATH MO Tpaduky
CBOMCTBA DJIIEMEHTAPHBIX (PYHKITUH;

WCIIOJIB30BaTh TMOHATHE (YHKIIMU JJIS OMHCAaHWS W aHajdu3a 3aBUCHMOCTEH
BCJINYHH;

HCII0JIB30BaTh HpHOﬁpeTeHHbIe SHAHUAA U YMCHHUA B HpaKTI/I‘leCKOﬁ
ACATCJIBbHOCTH U HOBCEI[HGBHOﬁ KN3HU.

JUISL  ONMHCAHWS C TIOMOIIBI0 (PYHKIUH  Pa3IUYHBIX  3aBHCHUMOCTEH,
MPEICTaBICHUS UX TpadUuecKu, UHTEPIPETAINH rpadruKOB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb!

HAXOJUTbh IMPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIUA;

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl U3YUYE€HUS CBOMCTB (DYHKIMI U MOCTPOCHHUS
rpaduKoB;

NPUMEHSATh MPOU3BOJHYIO [JIsl MPOBEACHUS MPUOIMKEHHBIX BBIYHUCIICHUH,
pemiath 3a7adyd NPUKIATHOTO XapaKTepa Ha HaxXOXkJIeHHWE HauOOJIbLIEro U
HAaMMEHBILIEr0 3HAYCHHS;



BBIYHCJIIATE B HpOCTGfIHIPIX Clydasax muiomaan 00BEMBI C MCIIOJIb30BAHUEM
OIIPCACICHHOIO MHTCTpAJIA,

HCIOJIb30BATHL NPHOOPETEHHbIe 3HAHWUS M YMEHHMS B NPAKTHYECKOH
AeATeJILHOCTH U MOBCEAHEBHOM KU3HM I

peleHns] MPUKIAIHBIX 3a7a4, B TOM YHCJIE COLUMAIBHO-2KOHOMUYECKHX H
bu3nYecKuX, Ha HAMOOJBINNE W HAWMCHBIINE 3HAYCHHS, HAa HAXOXKICHUE
CKOPOCTH M YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMeETh:

pemarhb palMoHalIbHEbIE, MOKa3aTelIbHbIE, norapupMuyecKue,
TPUTOHOMETPUUECKUE YPAaBHEHUS, CBOJIAIIMECS K JTUHEUHBIM U KBaJpPaTHBIM,
a TaKKe aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI,

UCITI0JIb30BaTh TpapruuecKuii METO| pellieHUs YpaBHEHUN U HEPABEHCTB;
M300pakaTh HA KOOPJAUHATHOM TJIOCKOCTH PEIICHUS YpaBHEHUN, HEPABEHCTB
U CHUCTEM C JIByMSI HEU3BECTHBIMU;

COCTaBIIAITh W pellaTh YpPaBHEHUS MW HEPABEHCTBA, CBSI3BIBAIOIINE
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAJIHBIX) 3a/1a4ax.

HCNOJIb30BATh NPHOOPETEHHbIE 3HAHWUS M YMEHHMSI B NPAKTHYECKOH
NeSITeJIbHOCTH U MOBCEIHEBHOM "KU3HU:
JUJIS1 IOCTPOCHUS U UCCIIEOBAHUS MPOCTEUIIINX MAaTEMaTUYECKUX MO/JIETICH.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS
BEPOATHOCTEUA

yMeThb!

pelath npocrene KOMOMHATOPHBIE 3a/1a4l METOJIOM Nepedopa, a TaKXKe C
UCITOJIb30BAaHUEM M3BECTHBIX (HOPMYJT;

BBIUHCIIATh B MPOCTEHIIMX CIy4dasX BEpPOSITHOCTH COOBITMM Ha OCHOBE
IIOZICYETa YHUCIIa UCXOM0B;

HCNO0JIb30BATh MNMPUOOPETEHHbIE 3HAHMUS W YMEHHMSl B NPAKTHYECKOi
AeSITeJIbHOCTH U MIOBCETHEBHOM JKM3HU '

JUISl aHaIW3a PEATBbHBIX YHCIOBBIX JAHHBIX, IPEACTABICHHBIX B BHJIC
JTuarpaMm, rpauKoB;

aHanu3a HHGOPMAIMKM CTATHCTHYECKOTO XapaKkTepa.

I'EOMETPUA

yMeTh:

pacno3HaBaThb Ha 4epTeXax U MOJENSAX MNPOCTPAHCTBEHHbIE (POPMBI;
COOTHOCHUTH TPEXMEpPHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;
ONMCBHIBATh B3aUMHOE PACIIOJIOKEHUE MTPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE,
apeyMeHmupo8amsv C80U CYHCOEHUS 00 IMOM PACNOTONCEHUU;



aHAM3UPOBATh B IPOCTEHIITNX CITydasX B3aUMHOE PaCIIOIOKEeHNE 00bEKTOB B
IPOCTPAHCTRBE;

N300pakaTh OCHOBHBIC MHOTOTPDAHHUKH M KPYTJbIC Teja; BBIMOIHATH
YEPTEKHU 110 YCIOBUSIM 3a]1a4;

cmpoums npocmetiuiue cevenus Kyoa, npuzmvl, NUPpAmMuobl,

pemarh TUIAHUMETPUYECKHE M TIPOCTEUIITNE CTEPEOMETPUICCKUE 3a/Jaud Ha
HaXO0XKJICHUE TEOMETPUIECCKUX BEIIMUMH (JJIMH, YIJIOB, ILIOIIaiel, 00bEMOB);
WCITOJIB30BaTh MPHU PEIICHUH CTEPCOMETPUUYCCKUX 3aJ1ay IJIAHUMETPUICCKUE
(baKThl U METOIBI;

MIPOBOJIUTH JOKA3aTeIbHBIC PACCYKICHHSI B XOJIC PEIICHUS 3a]1a4;

HCNOJIb30BaTh MNPHOOpeTeHHbIe 3HAHMS W YMEHHMS B NPAKTHYECKOW
NeATeJbHOCTH U NOBCEHEBHOM KU3HH.

JUIsL MCCeoBaHusl (MOJCIUPOBAHMSI) HECIOKHBIX MPAKTUYECKUX CHUTYyalUid
Ha OCHOBE M3y4YEHHBIX (POPMYII U CBOMCTB (DUTYD;

BBIYHCIIEHUS] OOBEMOB U IUIONIA/IEH MOBEPXHOCTEM MPOCTPAHCTBEHHBIX Tell
OpU PELICHUU TMPaKTUYECKUX 3aJad, HCHOJIb3ysl IPU HEOOXOJUMOCTH
CIPABOYHUKH U BBIYUCIIUTENIBHBIE YCTPOICTBA.
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2. KoHTpPO1bHO-U3MepUTEIbHbIE MATEPUAJIBI VISl IPOMEKYTOYHOI
aTTecTallUM MO JUCUHUILIUHE
OVY/.02MaremaTnka
Bomnpocs! a1 nmpoBeieHus THCbMEHHOTO dK3aMeHa M0 TUCIUILINHE:
OV ]1.02 Maremaruka
3a |1 cemecTp

HaxoxneHre 3Ha4eHH TPUTOHOMETPHUUECKUX (PYHKIIHHM ¢ UCTIOIB30BaHUEM
TaOJIUIBI 3HAUEHU N TPUTOHOMETPUUECKUX (DYHKIIUH.

ApKCHHYC, apKKOCHUHYC, apKTAHT'€HC U aPKKOTAHTEHC.

Brruncnenme 3HaueHu 0OpPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUHA.
Brrancnenue ogHON U3 TPUTOHOMETPUYECKUX (DYHKIIMIA 1O 3a1aHHOM
(GyHKUIHU.

OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA.

VYIpouieHue BbIpaXEHUH ¢ UCIIOJIb30BAHUEM OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKIECTB.

IIpocrenme TPUroHOMETPUIECKUE YPABHEHMS.

TpuroHoMeTpuyecKue ypaBHEHNs, IPUBOJAUMBIE K KBaJPaTHBIM.

3ajauu 0 reOMETPHUM HA UCIIOIB30BAHNUE TEOPEM O NAPAJIIEIBHOCTH IIPSAMBIX
U IUIOCKOCTEH.

[leprieHIUKYIISp ¥ HAKIOHHAS.

Paccrostnue Mex 1y AByMs TOUKaMH.
Brruncienne KOOpIMHAT CEpeINHBI OTPE3KA.



JK3aMeHALMOHHAA Pad0oTa Mo JMCIUIJINHE:
OV /.02 Maremaruka
3a 1 cemecTp

Bapuant Ne 1

1. Haiitu 3HaueHME BBIpAKECHUS:
. T 2 T T 2 i
a) sin—— cos“——cos—+ tg-—
4 6 4 4

0) 2arcsin(— ?) + arctg(—1) + arccosg

2. Bbraucnute COSa, ecnu sinx = —1—:, mT<Xx< 37“
3. YIpocTuTh BeIpakeHHE
1 — 2cos?p
cos 3 + sin 3
4. Pemuts ypaBHEHUS:

a)2sinx—1=0;

0) sin’x + 3sinx—4 =0

S. U3 Toukn A K IJIIOCKOCTH @ npoBeneHbl HakiIoHHble AB u AC. Halinute paccrosiHue ot
TOYkKH A 10 1miockoctu @, eciii AB =20cm, AC = 15¢cM, a 1iIuHBI TPOESKIINI
HakJIOHHBIX AB 1 AC oTtHOCsTCS Kak 16: 9.

6. Haiitu pacctosnue mexay neyms toukamu A(-1, 3, 5) u B(2, 3, 1).

7. Haiitu xoopaunatel Touku C - cepeauHbl oTpe3ka AB, 3a1aHHOTr0 KOOpAMHATAMU
A(-1,3,1)uB(7,5, -3)

Bapuant Ne 2

1. Haiitu 3HaueHNE BBIpAKEHUS:
. L .. 3T T
a) 5sin(—2) + 4cos?0 — 3 sin—- + cos? <

6) 3arcsin(— %) + 4arccos (— \/2—7) — arctg (—V3)

2. Beluncinute SiNX, eciii  COSX = —%, mT<x< %ﬂ
3. YTIpOoCTUTD BhIpaXKeHHE

cos?a — cos*a + sin*a
4, Pemuth ypaBHEHUS:

a) 2cos X +V/3 =0

0) sin’x + 6 sinx cosx + 8cos?x =0
5. W3 Toukn A K IIOCKOCTH @ TpoBeeHb HakiioHHBIe AB 1 AC. Haiinute paccTossHEE OT TOUKH
A no mmockoctu «, ecnu AB : AC =13 : 15, a gnuas! npoexiuii HakmoHHEBIX AB n AC Ha
IUIOCKOCTH (& PaBHBI 5¢M U 9cM.
Haiitu paccrosiaue mMexny aByms toukamu  A(-1, 3, 3) u B(6, 2, -2).
7. Haiiti koopaunatel Touku C - cepeanHbl oTpe3ka AB, 3amaHHOr0 KOOpAMHATAMEI

A(1,5,2) u B(-1, 3, 10).

S

Bapuant Ne 3



1. HaiiTn 3HaueHune BeIpaskeHU:

T . 3m T
a) 4 cos 7 +551n7—2coszz

6) 2 arcsin? — 3 arccos (— g) + arctg (—/3)

. 4 m
2. Berumcnurs SiNX, eciim cosxX = —o 3 <x<T
3. YIpOCTUTH BBIpaXKCHHE
2cos?B—1
sinf + cos B
4. Pemmuts ypaBHeHMS:

a) 2cos X +V2 =0

6) sin®x + 5sinx cosx + 6¢cos?x = 0
5.3 Ttouku A x tutockoct @ mipoBesneHbl HakionHble AB n AC. Haiimute pacctosiHue OT TOUKH A 10

mwiockoctu &, ecnu AB = 40cm, AC = 30cwm, a mymuHbl ipoekiuii HakIoHHBIX AB 1 AC
OoTHOCSTCS Kak 32: 18.

6. Haiitu paccrostaue mexay aByms toukamu  A(3, 4, 0) u B(6, -3, -1).
7. Haiitn xoopaunaTel Touku M - cepenunsl otpe3ka CE, 3anannoro koopaunaramu C(5, -7, 2) u
E@3, -2,-5)
Bapuant Ne 4
1. Haiitu 3HaueHUE BBIPAKEHUS:

in X 2T 4o (=T
a)251n3+4cos " tg ( 3)

6) 3arcsin (— %) + 2 arccos (— g) + arctg (— ?)

. 3 3m
2. BreraucanTs COSX, e Sinx = — i <x<2m
3. YTIpocTUTh BEIpaXXeHHE

sina — 1

1 — cos?a
4. Pemnts ypaBHeHus:

a) V2cosx+1 =0

6) 3cos?x — 10 cosx+7=0

5. Han tpeyronsauk ABC. IlmockocTs, mapamiensHas npsimoii AB, mepecekaet cropony AC 3Toro
TpeyronbHuKa B Touke M, a ctopony BC B Touke N. Haiiaure niuay otpeska MN, eciu AB =
15¢cm,

AM:AC=2:3

6. Haiitu paccrosinue mexuy aByms toukamu A(2,3,4) u B(-4,0,3).

7. Haiitu xoopaunats! Touku E - cepenunst orpeska CF, 3agannoro koopaunatamu C(8, -5, 1) u

F(-2, -7,3)

Bapuanr Ne 5

1. Haiitu 3HaueHHE BBIpAKEHHUS:

a) 3 sin g + 5coszg+ ctg (—g)
0) 2arctg (—1) + 2 arcsin (— \/2_5) — arctg V3

. 3m
2. Breruncnuts Ctga, ecniu sina = —p M<a<—

3. YTIpOoCTUTD BhIpaXEHHE



2sin2a + sina

sina

4. Pemute ypaBHeHUS:
a) 2sinx +/3 =0

6) 2 sin®x + 11sinxcosx + 14 cos?x =0
5. Han tpeyrompank ABC. Ilnmockocts, mapamnensHas npsmoit BC, mepecekaer ctopony AB

sTOro TpeyroiasHuka B Touke K, a cropony AC B Touke P. Haiinure nnuny otpeska KP, ecnu

BC =25cm, AB: AK=5:3.

Haiitu paccrosiaue mexay nyms toukamu A(7,5,-3) u B(1,9,6).

7. Haiitn koopaunate! Touku F - cepenunnl otpe3ka DR, 3amannoro koopaunatamu D(10, 0, -6) u
R(-4, 12, -8).

IS

Bapuant Ne 6

1.HaiiT 3HaueHuE BbIpaXKECHUS:
T . TC s
a) —2cos— + 2 sin? S~ 3ctg(—7)

0) 4arccos (— g) — arcsin (— %) + 3arcctg ?

. 4 31
2.Beruuciouts tga, ecnmu sina = — o n<a< >
3. YpocTuTh BeIpaXkeHNE

1 — sin®a
cos?a—1

4.Pemiuth ypaBHEHHUS:
a) V3 —2cosx =0

0) 2 sin®x + 9 sinxcosx + 10 cos?x =0
5. Han tpeyronpank MKN. Ilnockocts, mapamnensHas npsimoit MK, mepecekaer ctopony MN
aToro TpeyroyibHuka B Touke E, a cropony KN B Touke F. Haiigure anmuny orpeska EF,ecnu
MK = 18cMm, a KN :FN = 3: 2.
Haiiti paccrostnue Mexay AByms Toukamu A(3, -5, -8) u B(1, -3, -6).
7. Haiiti koopauHatel Touku F - cepenunbl orpeska DK, 3agannoro koopaunaramu D(-4, 5, -2) u

K(0, -3, 8)

o

Kpurepun onenuBanus 3x3aMeHallMOHHONH padoThI

Ommemka - 5 «omauuno» cmasumces, ecau: (om 90% oo 100%)
=  paboTa BBIIIOJIIHEHA BEPHO;
" B JIOTUWYECKHX PACCYXKICHHUIX U 00OCHOBAHUU PEIICHUS HET MPOOEIIOB U OINOOK;

® B PEUICHWH HET MaTeMaTH4eCKUX OIIMOOK (BO3MOKHA OJJHA HETOUHOCTh, OIMCKA, KOTOpast He SIBISIETCS
CJIEJICTBUEM HE3HAHMS WIIM HEIOHUMAaHHUS YIeOHOTO MaTepHrana).

Ommemka - 4 «xopowio» cmaeumces, ecau: (om 75% 0o 90%)
= paboTa BBIMOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS IIATOB PELICHUS HEIOCTATOYHBI (€CIM YMEHHE
000CHOBEIBaTh PacCyKICHUS HE SBISUIOCH CIIEIIUATBHBIM 00bEKTOM IMPOBEPKH);

®  JIOMYIICHBI OJIHA OINMOKA WJIM €CTh J[Ba — TPH HEM04YETa B BBIKJIAJIKAX, PUCYHKaX, YEPTEKax WIIH
rpadukax (eciau STH BHIbI pabOT HE SBJISUIMCH CIIEIIUATBHBIM 0OBEKTOM IPOBEPKH ).

Ommemka - 3 «y006iaemeopumenbHo» cmasumes, eciu: (om 50% oo 75%)

=  jomyImieHo 0oJiee OTHOM ONMMOKY WK 00Jiee BYX — TPEX HEIOYETOB B BEIKIIAJKAX, YEPTEIKAX
win rpadukax, HO CTYICHT o0JiagaeT 00s3aTeIbHBIMH YMEHHUSIMH T10 MPOBEPSEMON TEME.

10



Ommemka — 2 «neyooenemeopumeibHoy cmasumca, eciu: (00 50%)

"  JOIyLIEHbI CyLIECTBEHHbIE OIIMOKHU, IOKA3aBILUE, YTO CTYACHT HE 00JIagaeT 003aTeIbHBIMU
YMEHUSIMH I10 TaHHOHM TeMe B MOJHOU Mepe.

Yuutenb MOXET HOBBICUTH OTMETKY 3a OPUTMHANIBHOE PEIICHHE 33/Jaud, KOTOPOE CBUACTEIBCTBYET O
BBICOKOM MaTEMaTHYECKOM Pa3BUTHH CTYJICHTA; 33 PEUICHHE 0oJice CIIOKHOM 3a1auM UM OTBET Ha Ooliee
CJIOXHBIN BOIIPOC, MPEIOKEHHBIE CTYACHTY JOTOJHUTENBHO TTOCIE BHITIOMHEHUS UM KaKUX-THOO0 IPYTHX
3aJaHuN

Oo0mas kiaaccupuKanus OMMnOoK.
[lpu oneHke 3HAHWN, YMEHUH W HABBIKOB CIIEAYET YYHMTHIBATh BCE OMMOKHU (TpyOble W HErpyoOnie) u
HEIOYETHI.

I'py0biMu cunTaOTCS OLIUOKHU:
"  HEe3HaHME OIPECICHUSI OCHOBHBIX ITOHATHUI, 3aKOHOB, IIPABUJI, OCHOBHBIX ITOJIOKEHUN
TEOpHH,

*  He3HaHHE (HOPMYJI, OOLICTIPUHATHIX CUMBOJIOB 0003HAUEHHUN BEJINUMH, CAMHUL] UX U3MEPEHUS;

" He3HaHWE HAUMECHOBaHMHU eMHML U3MEPECHHUS;

"  HEyMCHHME BBIICIHUTH B OTBETE IJIABHOE;

"  HEyMEHHME IPUMEHATH 3HAHUS, AITOPUTMBI AJIS peILCHN 3a1ay;

"  HeyMeHHE JIeaTh BHIBOJIBI M 00001IeHNS;

"  HeyMEHHE YHTATh U CTPOUTH TpaduKu;

"  HeyMeHHE MOJIb30BaThCs IEPBOUCTOYHUKAMH, YYEOHUKOM M CIIPaBOYHUKAMU;

"  [oTeps KOpPHS MM COXPAaHEHUE TIOCTOPOHHETO KOPHS;

= orOpachiBaHue 0e3 00BICHEHHMIA OJTHOTO U3 HUX;

"  paBHO3HAYHBIC UM OILITHOKH;

"  BBIYMCIUTEIbHBIC OMINOKH, €CIIH OHU HE SIBIISIOTCS OIHCKOIA;

"  JJOTMYECKHE OIIMOKH.

K Herpy0bIM omu0kam ciiefyeT OTHECTH:

" HETOYHOCTbh (POPMYIUPOBOK, ONPEACICHNUMN, TOHSATHA, TEOPHUHi, BEI3BaHHAS HEMOJIHOTOM
OXBaTa OCHOBHBIX MPH3HAKOB OMPEAEIIEMOro MOHSTHS WM 3aMEHOHW OJTHOTO - IBYX U3 3THUX
MPU3HAKOB BTOPOCTETICHHBIMH;

"  HETOYHOCTh Ipauka;

"  HepalUOoHAILHBIN METOJ| PEIICHHUS 33/1a4H WIIM HEJIOCTATOYHO PO JyMaHHBIH TUIaH OTBETa
(HapyIIeHHE JIOTHUKH, TOJIMEHA OTAEIBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH);

"  HepauMOHAJIbHBIE METOBI pabOTHI CO CIIPABOYHOM U APYTOH JIUTEPATYPOH;

"  HEyMEHHMeE PeIIaTh 3a/la4H, BBIIOIHATH 3aJaHHs B O0LIEM BUJIE.

Hepoueramu siBistrorcs:

"  HepauUOHAJIbHBIC IPHEMBI BEIYMCICHUH U IpeoOpa3oBaHuii;

HeOpeKHOe BBITIOTHEHHE 3alicel, YepTeKel, cxeM, rpaguKoB

BOHPOCI)I AJIA IIPOBEACHUA TIUCbMEHHOT0 OK3aMEHa 110 JTUCIHUILJIMHE:
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OV /.02 MaTeMaTuka
3a 2 ceMecTp

1.CBolicTBa CTEMEHH C PAIHOHAJIBHBIM [TOKA3aTEIIEM.

. Kopensb Ncrenenu u ero cBOCTBA.

[TokazaTenbHast GyHKIIMS U €€ CBOMCTBA.

[Toka3arenbHbIE YpaBHEHUS U HEPABEHCTBA, U METObI NX PELICHUS.

Jlorapudmuueckas GyHKIUSA U €€ CBONCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA, M METOJIbI UX PELICHHUS.

[IponsBonHas U ee IPUMEHEHHUE.

Touku sxcTpemymMa. MOHOTOHHOCTH (DYHKITHH.

. IlepBooOpa3zHas. [IpaBuna BeruncIeHUs IEPBOOOPAZHOM.

10 WuTerpan: HeonpeaeaeHHbIA U ONPEICICHHbIA NHTErPAJIBI.

11.Beluncrienue miomaay KpuBoiauHeitHo tpaneuuu. ®opmyna Herotona-

JleitbuuIA.

12. Hunmuuap. CroiicTBa uiInHApa. Beraucienue miomaayu 60KOBOW 1 MOJHON
NOBEPXHOCTU ILIWJIMHJIPA.

13. Konyc. Haxoxaenue o0bema U IIo1aan MOBEPXHOCTH KOHYCA.

14. Tlpuzma. O6beM U III0IIAIb TTOBEPXHOCTH MPU3MBI.

OO N U A LN
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JK3aMeHALMOHHAA Pad0oTa Mo JMCIUIJINHE:
OV /.02 Maremaruka
3a 2 ceMecTp

Bapuant Ne 1

8. HaitauTe 3HaueHne BIpOKEHUS:

a) 93/2 4 272/3 _ (1_16)—3/4
6) 31—2\/§ . 91+\/§
2. Haiture miuommaas GUIryphl, orpaHudeHHoM tuauamMu y = —3x2,y = 0,x = 1 ux = 2.
3.Pemuth HepaBeHCTBA:

1

a) 271+2x > (g)2+x
0) logs(2x—1) <3
4. Pemmth ypaBHEHUS:
a) 6t1 — 4.6 =12
0) log,(7x —4) = 2 + log, 13
5. Haitaure Touxu skctpemyma gynkmun f(x) = 2x3 — 3x2 — 1
6.06pa3yromias koHyca, paBHast 12 cM, HAKJIOHEHa K TUIOCKOCTH OCHOBAHUS MO yriioM 60°.
Haiinute mioiaab OCHOBaHHS KOHYCA.
7. Brruucaute onpenencHHbIA HHTErPa:

0
f (x3 + 2x)dx
-1

Bapuantr Ne 2

1. HalinuTte 3HaueHUe BBIpaXKEHUS:
a) 91° —81%° — (0,5)72
6) 9V3: 31423
9. Haiiure niomaas GUIyphl, OrpaHMYeHHOM UMK y = x3,y = 0,x = —2 ux = 2.
3. Pemmte HepaBeHCTBa:
1

a) (;)Z—x > 92x—1

0) log,(2 —3x) > 2
4.  Pemnth ypaBHEHHUS:
a) 7°t2 — 8- 7% = 287

0)log,(2x+1) = log,3+ 1
5.Haiiure Touku skctpemyma Gynkuun f(x) = 3x2 — 2x3 4+ 6

6. Bricora koHyca paBHa 8 cM., paguyc OCHOBaHHs KOHyca — 6 cM.
Onpenenu wiom@aas OOKOBOW MOBEPXHOCTH KOHYCA.
7.  BbIUHCITHTE ONPEACTICHHBIA HHTETPAT:

3
f (4x3 — 3x?% + 2x + 1)dx
-2

Bapuant Ne 3

1.  Haiinure 3Hau€HHE BBIPAKEHUS:
a) 25%5 — (0,25)7%> — 81075
6) 272\/5: 32+6\/§

2.BBIMUCINTD MI0IAb (GUTYPhI, OTPAHMYEHHON TMHUAMHY = - X2 + 2X,y =10
3.  Pemmuth HepaBeHCTBa:

8) ()27 < 125+
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0) log,(x +5) <2

4.  PemmwTh ypaBHCHHUS:
a) 3*t2 — 5. 3¥x =36
0)logz(2x+ 1) = logz 13+ 1

5.  Haiiaure Touku skctpemyma gynkimu f(x) = —3x2 —x3 + 2

6.0OcHOBaHHMEM MPSMOM TPEYTOJILHOM MPU3MBI SIBISIETCS PSMOYTOJIBHBIA TPEYTOJIbHUK ¢ KaTeTaMu(,7cMm.
1 2,4 cM., 0okoBoe pedpo nmpu3Msel paBHO 10 cMm. HaiimuTe turomans 00KOBOM M ITOTHOM
HOBEPXHOCTH PU3MBI.

7.  BbluucauTe onpeaeeHHbId WHTErpal.

3
f (4x3 — 6x% — 4x + 3)dx
-1

Bapuanr Ne 4

1. Haitnure 3HaueHne BbIpaKeHUs:
5 1 2
a) 164 — (5) 2 +27:
6) 642—2\/5: 43—6\/§
2. Haiimute mnomans GpUrypsl, orpaHudeHHOM TMHUAMA Y = —x2 — 1,y = 0,x = —2ux = 1
3.  Pemmuts HepaBeHCTBa:
142x 1 24x
a) 27 > (9)
6) log,(2x+1) >4
4.Pemiuth ypaBHEHHUS:
a) 5-9%+ 952 =406
O)lg(x+3)=3+2-1g5

. 1
5. Haiinure Touku skctpemyma dpynkiuu f(x) = 2x3 — Ex‘l' -8
6. Panuyc ocHoBanus koHyca 15 cMm., oOpasyromias 13 cM. Haiinute 00beM KoHyca.
7. Beruucnure onpeneneHHblii MHTETpal:

2
f (x3 4 2x + 5)dx
-2

Bapuanr Ne §
1. Haiinure 3HaueHue BbIpaKEHUS:
1 2
a) 814 — (643) + ()2
6) 83V2:29V2 — 163V2 . 4=6V2
2. Haiiaure nmiomans GUIyphl, OrpaHHYEHHON TuHuAME Y = x> —x,y = 0,x = —1ux = 1.

3. Pemmth HepaBeHCTBA:
a) 49*1 > ()
0) logs(4x+1) > -1
4.  PemmTh ypaBHEHHS:
a) 7%t2 —14-7* =5
0)lg(2x)=1+2-1g7
3

N 1
5.HaiinnTe TOukM 3kcTpemyMa pyakuuu f(x) = 3 X

6. OO6pa3yromiast KOHyca paBHa 12CM. B COCTaBJISET ¢ IMIIOCKOCTHIO OCHOBaHUS yroJ B 30°.
Haiinute o0Bem koHyca.
7.  Bwrumcnute onpezeneHHbIE HHTETPAIbL:

4 3
£1(§x3—1x2+5)dx

14



Bapuant Ne 6

1.  Haiinure 3Ha4Y€HHE BBIPAKCHUS:
2 1
a) 1253 + 252 — (=) 723
6) 271—2\/5_ 91+3\/§

2. Haiinure niomaas GUIrypsl, orpaHudeHHoM tuauamu y = 4x3,y = 0,x = —1 ux = 2.
3. Peruth HepaBeHCTBA:

a) 103*1 > 0,001

0) logy(7 —x) <3

4.PemnTh ypaBHEHHUS:

a) 5:-9¥— 92 =406

0) log;(4 — 2x)-log;2=2

5.Haiitu Touku sxcTpemyMa Gynkimun  y = 2x3 — 3x2 — 36x

6.0ceBoe ceveHue HUIMHAPA — KBagpaT co cTOpoHOH 10 cm.
Haiinmute 00beM IUIMHIPA U TUIOMIAAL €r0 OOKOBOM MOBEPXHOCTH.
7.Berancnure onpeneneHHblil HHTeTpalt:

3
f (x? + 2x + Ddx

-2

Kpurepun oneHuBanuns 3K3aMeHallMOHHONH padoThI

Ommemka - 5 «comauuno» cmasumcs, ecnu: (om 90% oo 100%)
=  paboTa BBIIIOJIHEHA BEPHO;
= B JIOTMYECKUX PACCYNICHUIX U 00OCHOBAHUH PEUICHUS HET MPOOEIIOB U OIINOOK;

- B pCHICHUU HET MATECMATUYCCKUX OIINOOK (B03M0)I(Ha OlHa HETOYHOCTb, OIMMCKA, KOTOPAs HE ABJIACTCA
CJIICACTBUCM HC3HAHUWA NJIN HCIIOHUMAaHU S yqe6H0r0 MaTepHana).

Ommemka - 4 «xopowo» cmasumcs, eciu: (om 75% oo 90%)

= paboTa BBINIOJHEHA TOJHOCTHIO, HO OOOCHOBaHMsI IIaroB PEIICHHWsS HEJIOCTATOYHHI (ECid yMEHHe
000CHOBBIBATh PACCYKIIEHHS HE SIBISUIOCH CIIEUATBHBIM OOBEKTOM MPOBEPKH);

= JIONYUICHHI OflHAa OIMMOKa WM €CTh JIBa — TPU HEN04YETa B BBIKIAJKAX, PUCYHKAX, YepTEkKax WIH
rpadukax (eciii 3TH BUJIBI pabOT HE SIBJSUTUCH CIIEIUATbHBIM 00BEKTOM MIPOBEPKH).

Ommemka - 3 «yooeremeopumenvro» cmasumcea, ecau: (om 50% 0o 75%
'y

. A0IyIICHO Ooiee O,HHOﬁ OIIMOKHU HUin Ooliee ABYX — TPEX HCAOYCTOB B BbBIKJIA/IKAX, YCPTECIKAX
nin l"pa(l)I/IKaX, HO CTYACHT O6J'Ia,[[a€T 00s13aTeIEHBIMH YMCHHAMMU 110 HpOBepHeMOﬁ TEME.

Ommemxka — 2 «Hey0oe1emeopumeibHoy cmasumcs, eciu: (00 50%)

"  JIOMYIIEHBI CYIIECTBCHHBIE OMMNOKH, TTOKA3ABIIINAE, YTO CTYCHT He 001amaeT 00sa3aTeIbHBIMU
YMEHHUSIMH TI0 TAaHHOH TeMe B TIOJTHOM Mepe.
Yuutenb MOXET HOBBICUTH OTMETKY 32 OPUTMHANBHOE PEIICHHE 33/Jaud, KOTOPOE CBUACTEIBCTBYET O
BBICOKOM MaTEMaTHIECKOM Pa3BUTHH CTYJICHTA; 3a peleHue 0ojiee CI0KHON 3a1adu WiIN OTBET Ha Ooiee

CJIOKHBIH BOTIPOC, MPEIIOKEHHBIE CTYICHTY MOTIOTHUTEIHHO MOCIIE BBHITIONHEHUS UM KaKUX-THO0 JPYTHX
3aJaHuN

Oo6mas kiaaccupuKanus ommnooK.

[lpu olieHKe 3HAHMN, YMEHUH M HABBIKOB CIICAYET YUYHMTHIBATh BCE OLIMOKH (rpyOble U HErpyoObie) U
HEJIOYETHI.

I'py0bIiMu cunTalOTCs OIIUOKH:
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"  HEe3HaHME OIIPECIICHUS] OCHOBHBIX ITOHATUI, 3aKOHOB, IIPABUJI, OCHOBHBIX I10JIOKEHUN
TEOpuH,

*  He3HaHHE (POPMYJI, OOLICTIPUHATHIX CUMBOJIOB 0003HAUEHHI BEJIMUMH, SMHUL] UX U3MEPCHUS,;

= He3HaHWE HaUMEHOBAaHWM €MHMII U3MEPEHHUS;

= HEyMEHME BBIIECTUTH B OTBETE TJIABHOE;

=  HEyMEHHE NIPUMEHSATh 3HAHU, aJITOPUTMBI AJIs pEeLICHN 3a/1a4;

"  HeyMeHHeE JIeJaTh BHIBOJBI U 00001IeHNS;

"  HEyMEHHE YUTATh U CTPOUTH TpaduKu;

"  HEyMEHHE TOJIb30BaThCs IEPBOUCTOYHUKAMHE, yYeOHIUKOM M CIIPAaBOYHHKAMHU;

=  [oTepsa KOPHS WIHM COXPAHEHUE IIOCTOPOHHETO KOPHS;

= orOpachiBaHue 0€3 OOBSCHEHHMIA OTHOTO U3 HUX;

"  paBHO3HAYHBIC UM OLIMOKHU;

"  BBIYMCIUTEIbHbIC OIINOKHU, €CIIM OHU HE SIBIISIOTCS OIMHUCKOIA;

"  JIOTMYECKHE OIIMOKH.

K Herpy0bIM omudkam ciieffyeT OTHECTH:

"  HETOYHOCTH (POPMYIHUPOBOK, ONIPENEICHUN, TIOHATHHA, TEOPHii, BEI3BAHHAS HEIIOIHOTOM
0XBaTa OCHOBHBIX MPU3HAKOB ONPEAEIIEMOro MOHATHS WIIM 3aMEHOM OJTHOTO - IBYX U3 3THUX
MPU3HAKOB BTOPOCTETIEHHBIMH;

"  HETOYHOCTbH rpaduka;

"  HepauUOHAJIBHBIN METOJ PELICHHUS 3a1a4H WIM HEAOCTaTOYHO NPOJyMaHHBIN IUIaH OTBETa
(HapyIIeHHE JIOTHUKH, TIOIMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);

"  HepalMOHAJIbHBIE METOMBI pabOTHI CO CIIPABOYHOM U APYTOU TUTEPATYPOH;

"  HEyMEHHME PEIIaTh 3a/1a4H, BBIIOIHATh 3aJaHHs B OOLIEM BUE.

Henoueramu sBisroTcs:

"  HepauMOHaJIbHBIC IPHEMBI BBIYUCICHUHN U IpeoOpa3oBaHuil;

HeOpeKHOe BBINIOIHEHHE 3alicel, YepTeKe, cxem, rpaguKoB
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3.®opMbl OLICHUBAHUSI YMEHU, 3HAHUI ¥ ¢()OPMHPOBAHHOCTH OOIIUX
KOMIIETEHLUH Il TeKYLIEero KOHTPOJIs

KonTpoabHas padora Nel
Tema:«Tpuronomerpuyeckue GpyHKIuN»

Bapuanm -1
1.BeraucinTs:

a)cos180°;
sin 75° +sin 45°
sin 285°

. 13x
c)sin—;
6

2.YTIpOCTHTB:
cos(a — B) —cos(a + B)

3.Jlano: sina=-0,6; 7 <a < 3?7[ . Haiin:

a) cosa 0) tgas) ctga

4. ccnenoBath GYHKIMIO Y = 2SiN X ¥ IOCTPOUTH €€ TpaduK.
2sin’ o - ctga
cos’ o —sin’ a

5.JlokazaTh TOXIECTBO: =192¢c.

Bapuanm — 2
1.Berancnuth
a)sin180°;
sin 70° +sin 20°
cos 205°

137
c)cos—;
6

2. YOpOCTHTb:
sin (¢ + B) + sin(a — B)

3.JlaHo: cos o = -E; < a < . Halitu.
17 2
a)sinao)tga s)ctga
4. UccnenoBaTh GyHKIMIO Y = 2COSX U MOCTPOUTH €€ rpaduk.
2cos’ a -tga
sin” a —cos’ a

5. Jloxa3aTh TOXJIECTBO: =-1g92a.

Kpumepuu oyenusanus konmponshoii pabomol.

OneHka5 «OTJIMYHO» CTABUTCS, €CIIH BBIIIOJIHEHA BEPHO BCSI KOHTPOJIbHAS paboTa
(om 90% 00 100%), T.e.00y4arOUMIACS UCTIONIB3YET PA3IHMYHbIC TPUTOHOMETPUYECKHE (OPMYIIbI, BEPHO
NPOBOJNUT HCCleAoBaHne (GYHKIMH M CTPOUT Tpaduk. Moryt ObITh JOMYIICHHl HE3HAYHTEIHHBIC
MOTPENIHOCTH, KOTOPhIE B IIEJIOM HE BIMSIOT HAa XOJ pelieHus W Ha orBeT. KoHTposibHas pabora
ogopmIiIeHa rpaMOTHO, C BEPHBIM HCIIOJI30BaHUEM TEPMUHOB 1 0003HAYCHHH.

Orenkad «XOpoIIo» CTABUTCS, €CIM CTYICHT BBIMOMHWI (om 75% 0o 90%) wiu perieHa BCs
KOHTPOJIbHAsT paboTa, HO JIOMYIIEHO HEeOOIBINOe KOJMYECTBO OMMOOK TPHU JIOKA3aTENbCTBE TOXKIECTB
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WIN TIPH MTOCTPOSHHU IpaduKa, HO MPHU DTOM -TPABHIBHO MPHUMEHIECT TEOPETUYCCKUE TIOJIOKEHUS TIPU
peIIeHUN 3aaHNi KOHTPOJILHON paOOoTHI.

Onenka3 «yI0BJAETBOPUTEIBLHO» CTABUTCS, €CIIU CTYJEHT BHIMOIHUI (om 50% 0o 75%) 3ananuii
KOHTPOJILHOUM paboThl. [loka3aHo 3HaHME TOJBLKO OCHOBHOI'O MaTepuayia, HO HE YCBOCHBI €ro JIeTallu,
JIOTTYIIEHBI TIPH PEIIeHHH HEeTOYHOCTH. HeaocTaToyHo MpaBMIIBHO MPHMEHSET OCHOBHBIE TOX/IECTBA H
CXeMy HcCIeTOBaHus (PyHKITUH.

OrneHka? «HEYTOBJIETBOPUTEIBHO» CTABUTCS, €CIU CTYACHT BBIIOIHWI (00 50%)KOHTPONBHOMN
paboTel, HE 3HaeT 3HAYUTENBPHOW YaCTH MaTepualia, JOIyCKaeT CYIIECTBEHHbIE OIMWOKH, C
3aTpyTHEHHSIMH BBITIOTHSET 33 aHMs.

KonTpoabHasi padora Ne2
Tema:«Tpuronomerpuvyeckue ypaBHeHUsl 1 HEPABEHCTBA»

BapuanTt Nel
1. Pemnuth ypaBHEHUS:

a)Ccosx = -1; 0) sinng; B) ctgx=—\/§.

2. Pemmwnts ypaBHEHHS, METOJIOM 3aMEHBI IEPEMEHHOM:

a) sin?x +sinx -2 =0; 0) 3sin?x —cosx + 1 =0.
3.PemmuThoqHOPOIHBICYpABHEHHS !

a) sinx - cosx =0; 0) 3sin?x + 2/3 sinxcosx + cos?x=0.
4. Pemuth HEpaBEeHCTBA!

a) sinx<0,5; 6)cosx>0,5; B) tgx <-3.

Bapuant Ne2
1.Pemmmts ypaBHEHHS:

a) Sinx=-1;0) cosng ; B) tgxz-\/§ :

2.PemnTh ypaBHEHUS, METOZIOM 3aMEHbI TIEPEMEHHOM:
a) C0S?X - cos X — 2 = 0; 0) 3c0s?X - 2sin X + 2 =0.
3.PemmthoqHOpPOAHBIEYpABHEHHS !

a) sinx+cosx=0; 0) 3sin?x-2 /3 sinxcosx +cos2x=0.
4.PemuThHEpABEHCTBA:
a) sinx>0,5; 6)cosx<0,5; B) tgx>-3

Bapuant Ne 3
1. Pemuts ypaBHEHUS:

J3

. 1
a) Cosx=1;0) sinx=—; B) ctgx=-—.
) ) > ) ctg 3

2. PemmTh ypaBHEHUs, METOJIOM 3aMEHbI IEPEMEHHOM:

a) 2 sin’x+sinx-1=0; 6) 3c0s?X — sinx+1=0.
3.PemmThoAHOpOJHBICYpaBHEHHUS:

a) V3 sinx- cosx=0 ; 0) sin?x+2 /3 sinxcosx+3c0s?x=0.
4. PemmTh HEpaBEHCTBA!

a) sinx>-0,5; 6)cosx<-0,5; B) tgx >2

Bapuant Ne4
1.Pewuts ypaBHEHUS:

J3

. 1
sinx=1;0) cosx=—; tgx=-—.
a) ) > B) 1g 3
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2.Pemurs YpaBHCHUA, MECTOAOM 3aMCHBI HepeMeHHOﬁ:
a) 2 C0S?X—C0sx-1=0; 0) 3sin?x-2cosx+2=0.
3.PemmThoAHOpOJHBICYpABHEHHUS:

a) /3 sinx+ cosx=0; 0)sin?x-2 /3 sinxcosx+3c0s?x=0.
4. PemnTh HEpaBEHCTBA!
a) Sinx<-0,5; 6)cosx>-0,5; B) fgx <2

Kpumepuu oyenueanusa KoHmpoabHoil padomul:

OrieHKab «OTJIMYHO» CTABHTCS, €CIM pabdoTa BhIMoiaHEHa monHocThio(om 90% oo 100%), crynmeHt
BJIaJiceT METOJaMU M cIloco0aMH pElIeHUs] TPUTOHOMETPHUYECKMX YpaBHEHUH W HEPaBEHCTB,IIpUEMaMHU
uX BbINOJHEHUS.BpaboTe BO3MOXKHa OJHA HETOYHOCTb, OMHCKA, KOTOpas HE SIBJSIETCS CIEICTBUEM
HE3HAaHUS WM HEIOHMMAaHUs yueOHOro MaTepHaia.

Onenka4 «XOpoLIO» CTAaBUTCSA, €CIM CTYOEHT BHIMONHWI paboty(om 75% oo 90%), HO
000CHOBaHUS IIArOB PEIICHHS HEIOCTATOYUHBI, IOMYIICHbI OJ{HA OLIMOKA WK €CTh JIBa — TPU HEI0uETa B
pELICHUN YPaBHEHHUI WIIN HEPABEHCTB.

Onenka3 «yA0BJIeTBOPUTENIBHO» cTaBUTCsi(om 50% 0o 75%), ecnu CTyAeHTOMAOMYIIEHO Oosee
OJIHO¥ OIIMOKYM MK O0JIee ABYX — TPEX HEJAOUYESTOB IPU BBIMOJIHEHUU pa0O0ThI, HO OCHOBHAS YacTh paOOThI
BBITIOJIHCHA BEPHO.

OneHkaZ2  «HeylOBJETBOPUTEJbHO»  cTaBuTcA(0o  50%), ecnm  CTYAEHTOMIOIYIIEHBI
CYIICCTBECHHLIC OHH/I6KI/I, IMOKa3aBIIKE, YTO OH HC BJIAZACCT MMPOrpaMMHBIM MaT€pUaioM I10 I[aHHOﬁ TEMCE B
MOJTHOMOOBEME.

KonrtpoabHnas padora Ne3
Tema: «IlapajaieabHOCTH U MEPHEHAUKYIAPHOCTD MPSIMBIX U MJI0CKOCTEI

Bapuanm 1
1. Touku K, M, P, T He nexat B ogHO# mockocti. Moryt i ipsimbie KM u PT nepecekatbes?
2. Yepes touku A, B u cepenuny M orpe3ka AB mpoBeneHbl napaiuieibHbIe MpsIMbIE, MEPECeKArOIIUe
HEKOTOPYIO IUIOCKOCTh @ B Toukax Ai, Bi,Mi: coorBercTBeHHO. Halimute nnuny oTtpe3ka MMy, ecnu

AA;=13 m, BB1=7 M, npuuem oTpe3ok AB He nepecekaer mIocKoCTb a.

3. [Inockocty o u B mapajuIenbHbl, IPHYEM IJIOCKOCTh 0 IEpECceKaeT HEKOTOPYIo MpsiMyto a. Jlokaxkure,
YTO IUIOCKOCTH [} epeceKaeT MpsMyro a.

4. Konrpl oTpe3ka AB, He mepecekaromero miocKOCTh, YAAJICHB OT Hee Ha paccTosHus 2,4 M u 7,6 M.
Haiinure paccrosinue ot cepeaunsl M otpezka AB 10 3TOH MIIOCKOCTH.

5. I3 Touk® K TUTOCKOCTH MPOBEICHBI JIB€ HAKJIOHHBIE, paBHbIe 17 cM 1 15 cM. [Ipoekius ogHOM U3 HUX
Ha 4 cM OoJtbIie IpoeKIHH apyroi. Halaute npoeknnn HaKJIIOHHBIX.

Bapuanm 2

1.ITpsmeie EN u KM me nexxar Ha ogHo# miockocty. Moryt i ipsimeie EM 1 NK miepecekatses?(OTBeT
obocHy¥iTe)

2.Yepes Touku A, B u cepenuny M otpe3ka AB mpoBenieHBI mapaiienbHbIe TpsSMBbIE, MEPeceKarolue
HEKOTOPYIO TUIOCKOCTH o B Toukax Ai, B1,Mi: coorBercTBeHHO. Halimute mmmHy orpeska MMy, ecim

AA1=3 M, BB1=17 M, npuuem otpe3ok AB He nepecekaeT MI0CKOCTS a.

3.IIpsimble a u b napamensHbl, npUYeM MpsMasia MepecekaeT HEKOTOPYIO IIOCKOCTh 0. JJOKaXuTe, 4To U
npsivast b mepecekaeT mockocTs o.
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4. Touka A JTeXUT B INIOCKOCTH, TO4YKa B - Ha paccrosamu 12,5 M or Hee. Haiinure paccrosHMEe OT
IUIOCKOCTH J0 TOYKK M, Aensiiei otpe3ok AB B cootHomennn AM:MB=2:3.

5.3 TOYKM K IUIOCKOCTH TIPOBEACHBI JBE HAKJIOHHBIC, OJTHA U3 KOTOPBIX HA 6 CM JJIMHHEE JPYroH.
TIpoekuy HakIOHHBIX paBHbI 17 cMm 1 7 cM. Haiinute HaKJIOHHBIE.

Bapuanm 3

1.Touku K, M, P, T nexat B omHoi#1 mnockoctd. Moryt jiu ipsimbie KM 1 PT He nepecekarbes?

2.01HO W3 OCHOBaHW TpAaIleIMH PACIIONOXKEHO B TUIOCKOCTH & . Uepe3 cepeluHbl OOKOBBIX CTOPOH
Tparenuy IpoBeieHa npsamMas #. Jlokaxwure, 9To mpsmast 7 mapaiellbHa TTOCKOCTH & .

3.Uepes Toukn A, B u cepenuny M oTpezka AB mpoBenieHbI mapaiienbHble IpsMbIe, MEPECcCeKaroNue
HEKOTOPYIO IJIOCKOCTh @ B Toukax Ai, B1,M: coorBerctBenHow Haiinute mnnuny oTtpeska MMy, ecnu
AA1=9 M, BB1=5 M, npudem otpe3ok AB He nepecekaeT IIOCKOCTD a.

4 1lepexmaguHa JTMHOW 5 M CBOMMH KOHIIAMH JIEKHUT Ha JBYX BEPTHKAIBHBIX CTOJI0AX BBHICOTOH 3 M U 6
M. KakoBo paccTrosiHue MeXIy OCHOBAHHSIMHU CTOJIOOB?

5.3 BepmmHbI paBHOCTOpOHHETO TpeyroibHrka ABC BoccranoBmen neprienaukynsap AD k mmockoctu
TpeyroinbHuKa. Yemy paBHO paccrostaue oT Touku Doonpsmoii BC, ecnmu AD=1 am, BC=8 nqm?

Bapuanm 4

1.IIpsmeie EN u KM nexat Ha omgHo# mmockocti. Moryt im npsimeie EM 1 NK He mepecekatbcsa?(OTBet
o0ocHYHTE)

2.01Ha U3 CTOPOH TPEYrojbHHUKA JISKUT B INIOCKOCTU ¢ . JloKakuTe, 4TO mpsiMas, IpOXOIIas 4epes
CepeauHbI IBYX IPYTUX CTOPOH TPEYTroJbHMKA MapajuiesbHa MIOCKOCTH & .

3.Uepes Touku A, B u cepenuny M otpe3ka AB mpoBeneHBI mapasuieibHBIE MPSIMbIE, MTEPECEKAONINE
HEKOTOPYIO IUIOCKOCTh o B Toukax Ai, Bi,M: coorBerctBenHorw Haiigute anuny orpeska MM, ecnu
AA1=5 ™, BB1=7 M, npudem otpe3ok AB He nepecekaeT II0CKOCTh a.

4 Kaxoii JUIMHBI HY’)KHO B3Th NEPEKJIauHYy, YTOObI €€ MOKHO ObUIO MOJ0XKHUTh KOHIIAMH Ha JIBE
BEPTHUKAJIbHbBIE OMOPHI BHICOTON 4 M U 8 M, IOCTaBJICHHbIE HA PACCTOSIHUU 3 M OJIHa OT APYrou?

5.U3 Bepmmnbl kBaspara ABCD BoccranoBien nepneHaukyisip AE k miockoctu kBajpata. Uemy paBHO
paccrostaue ot Touku E 1o nipsimoii BD, eciu AE=2 nm, AB=8 nm?

Kpumepuu oyenueanus KonmponvHoii pabomol:

OueHka 5 «OTJIMYHO» CTAaBUTCS, €CIM PabOTa BbIMONHEHa MoiHOCTEIO(om 90% oo 100%); cryneHt
BJaJIc€T METOJaMH M CIIOCO0aMH pelIeHHUs] TeOMETPHYECKHX 3aJlad MpHUEeMaMd WX BBINOIHEHNS,
COTIPOBOX/IAET pPEIIeHrE 33Jad YEePTEeKOM WM CXEMaTHYeCKHUM pPHUCYHKOM. B pabore Bo3MO)kHa onlHA
HETOYHOCTb, OINHKCKA, KOTOpas HE SBIAETCS CJIEACTBUEM HE3HAHWS WM HENOHHUMAaHHUS Y4eOHOro
Marepuaia.

Onenka 4 «xopomo» craButcsi(om 75% 0o 90%), ecnu cTyIeHT BBITOJHUI pabOTy MOTHOCTHIO, HO
000CHOBaHUS IaroB PEUICHHUsS] HEIOCTATOUHBI, JOMYIIEHB OHA OIIMOKa WM €CTh /IBa — TPU HEl0uYETa B
PELICHNH 3a/1a4H.

OneHka 3 «yI0BJETBOPUTEIBLHO» CcTaBUTCI(om 50% 0o 75%), eciiv CTYJACHTOM JONYIIECHO OoJiee
OJTHOY OIMMOKH WK 60JIee IBYX — TPEX HETOUYETOB MPH BHIMIOJHEHUN paOOTHI, HO OCHOBHAS YacTh PabOTHI
BBITIOJTHEHA BEPHO.

Onenka 2 «HeyIOBJETBOPUTEIbHO» CTaBUTCI(00 50%), ecim CTYAEHTOM JOMYIICHBI
CYIIECTBEHHBIC OIMMOKH, TIOKA3aBIIIHe, YTO OH HE BIIAJICET MPOrPAMMHBIM MATEPUAIIOM I10 JIAHHOH TeMe B
MIOJTHOM 00BEME.
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KonTpoabHas padora Ne 4
Tema: «lIpousBoaHas u e€é npuMeHEHUE»

Bapuanm 1
1.JIns pynxiuu Y = X° Haittu npupamenue Ay, eciu X, =1, Ax=0,6.
2. Haiftu npon3BoiHy0 (QyHKIIHH:

D o =5 -xJx

6) f(x):1X3+X2+2X;
3

B) g(x) =4sin %xI/I BBIYHCIIUTEC g/(_z?ﬂ');
2

X+2

r) h(x)=

u Beranciute h'(=1).

2

3. PemuTh HEpaBEHCTBO METOI0M UHTEPBAJIOB: <0.

4. HamicaTh ypaBHeHHeE KacaTelbHoi k rpaduky ¢pynkiuu f (X) = x* +1 B Touke ¢ abemuccoit
Xo=1.
5.Mccnenosats gynkmmo f(X) = x> —3x*+4 u nocTpouTs € rpadux.

(%)

/(X

6. Peuth ypaBHeHHe =0, ecmn f(Xx)= % x*—4x, g(x) = Jx.

Bapuanm 2
1.]1nsa Gpyukuuu Y = 0,5%* Haiftu npupamienue Ay, eciu X, =1 Ax=0,8.
2.Haiitu mpou3BoHy0 QyHKINU:

a) f(x):—§x3+2x2—x;
6) (0 =5+ X/
X
B) g(X):3COS%X U BBIYMCIIUTE g’(—%z);

u Beraucimte h'(1).

r) h(x)=

3+ 2X
X_

2

> 0.

3.Pemmuth HEPaBCHCTBO MCTOJOM UHTCPBAJIOB: 5
X+

4. Hanncatn aBHEHHE KacaTeJILHON K rpaduk Ko f(x)= X2 -18 TOYKE C a6CI_IPICCOI>'I
yp paduxy pyn

5. MccimenoBarh ko T (X) ==X +3x%* —4 u mocTpouTth eé rpaduk.
YH p p

F(x) _

g’ (x)

6. Peutes ypaBHEHUE 0,ecmm f(x)= % x® —18x; g(x) = 2x.

Bapuanm 3
1. Jns dysknym Y = 2Xx° maiitu npupatnenune Ay , ecmn X, =1, Ax=0,5.
2. HaiiTi ipou3BOIHYIO QYHKITHH:

a) f(x):§x3—x2—7x;
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0) ¢(x) =%+3{/?;

B) g(X) = 2tgx u Beranciure g’ (- 3%),

4x+1
X+3

u Beranciure h'(2).

(x=D(2x+3)
X-5
4. Hamicath ypaBHEHME KacaTenbHOM K rpadguky ¢pynkuun f (X) = x? —2X B TOUKe ¢ abcuuccoit

X, = 2.

1
5. Uccnenosats dynknuo f (X) = 3 x® —4X — 3 u moctpourts eé rpadux.

r) h(x)=

3. PemuTh HEpaBEeHCTBO <0 MeTo0M HHTEPBAJIOB.

6. Pemmts ypasuenne T/(X)-g’(X) =0, ecu f(X)=x>-6x7, g(X) =%\/;

Bapuanm 4
1.Jlms bymkimm Y = 3X* Haiiti npupamenne Ay , ecmn X, =1, Ax =0,4.
2.Haiitn npon3BoaHyI0 QyHKIWH:

a) f(x):—%x3+4x2+2x;
2
6 o0 =5 -4x;

B) g(X)=4ctgx wu Beuucmute g’ (— 2?7[),

3x+4
X_

u Boranciute ' (4).

(X—=2)(2x+7)
X—4

4. Harmcath ypaBHEHHE KacaTelbHOM K rpaduky ¢ynkmun f (X) = X° + 2X B Touke ¢ ero abeimccoit

Xy = —2.

r) h(x)=

3.Pemnth HEpaBEeHCTBO > 0 MeTOo10M MHTEPBAJIOB.

1
5. Uccnenosars dyrxmmo T (X) =—= X +4X +3 u moctpouTs eé rpaduk.

6. Petuts ypasuenue f /(X) . g’(x) =0,ecu f(X)= x® —3x%, g(x) = g\/;

Kpumepuu OoUueéHueanus KOHmp0Jle012 paﬁombl:

Ouenka 5 «otauuno» crasutcs (om 90% oo 100%),eciv nroOble MATH 33JaHUN KOHTPOJIBHON
pabOTHIBBITIONIHEHBl BEPHO, T.€. OOydYarONIMHCS TpUMeHseT HeoOXoauMmble (GOopMynsl W TpaBWIa
BBIYUCIICHHSI TIPOM3BOJHOM, cXeMmy wuccieqoBaHus QyHKiuid. B pabore MoOryt ObITh JOMYyIIEHBI
HE3HAYMUTEIbHBIE IOIPEIIHOCTH, KOTOPHIE B IIEJIOM HE BIUAIOT Ha XOJI PELICHHS U Ha OTBET.

Onenka 4 «xopowmo» craButcia(om 75% 0o 90%), ecniu CTyOeHT BBHINOJHUI JIOOBIE YETHIPE
3a/laHusl WM pelleHa BCS KOHTPOJbHAs paboTa, HO AOIMYIIEHO HEOOJBIIOE KOJMYECTBO OMIMOOK MpHU
WCIIOJIb30BaHUU MTPOM3BOJHON MM HENlpepbIBHOCTH QyHKIMH. JlomycKaroTcss OmMOKH BEIYUCITUTEIHHOTO
XapakTepa, KOTOpbIE B IIEJIOM HE BIMSIOT Ha OTBET. [Ipu 3TOM - MpaBUIIBHO MPUMEHSET TEOPETUUECKHE
MTOJIO’KEHUS TIPY BBITTOJIHEHUH MTPAKTHYECKUX 3a/IlaHUi KOHTPOJIBHON pabOTHI.

OneHka 3 «yIOBJIETBOPHUTEIbHO» cTaBUTCs(om 50% 00 75%), ecinu CTYACHT BBIOJHWI BEPHO
Tpu 3amaHus U Ooyiee KOHTPOJBbHOHM paboThl. [lokazaHo 3HaHME TOJIBKO OCHOBHOIO MarepHaia, HO He
YCBOEHBI €TI0 JeTalW, JOMYIICHbI NMPH PEIIeHHH HETOYHOCTH. HeaocTaTo4HO MpaBMIIBHO NPUMEHSET
(OpMyJIBI BEIYHCICHHS TPOU3BOIHOM, TOMYCKAeT OMHUOKHY IIPH MCIIOIb30BAHUH METO/[a HHTEPBAJIOB.
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OrneHka 2 «HeyI0BJIETBOPUTEIbHO» CTaBHTCSA(00 50%).ecnv CTYJACHT HE 3HACT 3HAYMTEIHHOW
YacTH Marepualna, JOMYyCKaeT CYyNeCTBEHHbIC OIMMOKH, C 3aTPyJHCHHSIMH BBITIONHSACT MPAKTUICCKUE
3aJaHHA.

KonTpoabHas padora NeS
Tema: «IlepBooOpa3Hasi U MHTErpamn»

Bapuanm 1
1. loka3ats, uto Gpynkmus F(X) = 3x + sinx — e apnsgercs nepsoodpasnoit pynxmun f (X) = 3 + COSX —
26> na Bceil YMCIIOBOI OCH.

2. Haiiti nmepoo6pasnayto F pynkmuu f (X) = 2v/X, rpaduk koTopoit mpoxoaut uepes Touky A(0; %).

3. Bsrumcnuts miomiaas GUrypsl, ©300paKeHHOM Ha PUCYHKE.

¥A 2

\ y=x-2x+2

2

1T Y

o 1 2 X

4 BBI4UCIATD HHTETPAIL: Q) flz (X + E)dx; 6) J2 cos?x dx.

5.Haiitu mmomanes Gurypsl, orpaHuueHHOM mpsMoit y = 1 — 2x 1 rpadukom GyHKIUU
— 42
y=x"-5x-3.

Bapuanm 2
1. Jokasats, uto Gynkmus F(X) = x + COSX + e¥gpnsercs nepBooOpasHoi pyHKIMH
f(X) =1 - sinx + 3e* ua Bceii uncI0BOI OCH.

2. Haiitu nepooGpasnyro F pymximu  (X) = - 33/x, rpadux koTopoii mpoxoaut uepes Touxy A(0; %)

3. Bsrumciuts miomniaas GUrypsl, 1300pakeHHOM Ha PUCYHKE.

1y ) 2
y=—x+6x-5
4+
2.+ / F
1+ | ,
{1 O
Of 1 2 3 4 5%

) 3(¢2 & 3\ gy 3 cin?2
4. BbIYMCIUTH MHTETPAIL: a) fl (X + ;)dx, 0) [ Zsin“x dx.
5. Haiitu miomans Gurypsl, orpaHUYeHHON NpsAMON y = 3 — 2x u rpadukoM QyHKIUU
y=x2+3x-3.
Kpumepuu OoUeéHueanus KOHmpOJleOIZ paﬁombl:

OneHka 5 «OTJMYHO» CTaBUTCS, €CIU BBHINOJIHEHA BEPHO BCS KOHTPOJIBHAs paboTa, T.e.
oOydaromuiicss 3HAeT OmpeJeNicHue NepBOOOpa3HOM, Biageer (QOpPMyIaMH BBIYHCICHHS, BEPHO
ucnoan3yer Qopmyiny HeroroHa-JleiiOHuIla a1 BBIUMCICHUS ONpPEACIEHHOrO HHTerpaia.BepHo
UCIIONB3YeT TeopeTHYecKue (DaKkThl, KOTOPBIC JIEXKAT B OCHOBE BBIYHCIICHHS IUIOIIAU KPUBOJIMHEHHON
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tpaneuun. KontponbHast pabora odopmieHa TpaMOTHO, C BEPHBIM HCIIOJIB30BAHHEM TEPMUHOB H
0003HaYeHUH, IPY 3TOM - MOT'YT OBITh JOIYILEHbl HE3HAUUTEIbHbIE IIOIPEIIHOCTH, KOTOPHIE B LIEJIOM HE
BIIMSIOT HA XOJ] pEIICHUS ¥ Ha OTBET.

Onenka 4 «XOpoLIO» CTaBHUTCS, pelIeHa BCS KOHTPOJbHas paboTa, HO IOMYIIEHO HeOOJbIIoe
KOJINYECTBO OMMOOK TMpHM [OKa3aTeJbCTBE WM BBIYMCICHHH IepBooOpa3Hoil. [lomyckaercs
HEe3HAYUTEeJbHAs OMINOKA TP HAXOXKAECHUHM IUIOLIAAN KPUBOJIMHEHHON Tpamneyy.

Onenka3 «ya0BJIETBOPHTEIbHO» CTAaBHUTCS, €CIM CTYAEHT BhIONHWI Oomee 50% 3amanuit
KOHTPOJIBHOM paboThl. [loka3zaHO 3HaHUE TOIBKO OCHOBHOIO MaTepualia, HO HE YCBOEHBI €ro AETallu,
JOIYLIEHbI IIPY PEIIEHUH HeTOYHOCTH. HenoctaTouHo npaBuiIbHO NPUMEHSET OCHOBHBIE TEOPETHUYECKHE
(baxTBl ¥ OJI0XKEHUS.

OneHka 2 «HeyJAOBJETBOPUTENBHO» CTaBHUTCS, €M CTyAeHT BoimonHun 50% u menee 50%
KOHTPOJIBHOM paboThl, HE 3HAET 3HAUUTEIbHOM 4acTH MaTeprana, JOIMYyCKaeT CYIIeCTBCHHbIE OIINOKH, C
3aTPYJHEHUAMH BBIMOIHAET IPAKTUYECKUE 3a/1aHusl.

KonTtpouabnas pabora Ne6
Tema: «MHOTOTPAaHHUKH M TeJIa BPAILICHUS»

Bapuanm 1

1.BricoTa koHyca paBHa 96, a muameTp ocHOBaHHSI — 56. HalimuTe 0Opa3yrolyro KoHyca.
2.Ilnomans OGOKOBOM TMOBEpXHOCTH WwMHApa paBHa S0, a Beicora— 8 . Haiimure mmamerp
OCHOBAHHSI.

3.lnametrp ocHoBaHHMA KOHyca paBeH 60, a mmuHa oOpasyromeit — 50. Halinure mmomanpr oceBoro
CEUYCHHS ITOTO KOHYCA.

4.BpicoTa KOHyca paBHa 6 CM, yroJl Y BEPILIMHE 0CeBOro cevenus pasen 120°, Haiimure:

a) MJIOMIAb CeYEeHUs KOHYCa TNIOCKOCTHIO, TIPOXOJISIIEH Yepes iBe 00pasyrolue, yrojl MeKIy KOTOPBIMH
30;

0) rIorIae OOKOBOI MOBEPXHOCTH KOHYCA.

5.0ceBoe ceueHHME UMIMHAPA — KBAJAPAT, IUIONIAAL OCHOBAaHWs ILWIMHApa paBHa 167 cm’. Haiinure
TUTOIIA/(b TIOJTHON TTOBEPXHOCTH IIMIINHAPA.

Bapuanm 2

1. Bricora koHyca paBHa 64, a nuameTp ocHoBaHUs — 96. HaiinuTte oOpasyroniyio KoHyca.
2. Ilnomane OOKOBOW MOBEPXHOCTH LWIMHIPA paBHA 567, a Bbicota— 7 . Haiinute JIAAMETP
OCHOBaHUSI.

3. JlmameTp ocHOBaHMS KOHyca paBeH 54, a mnuHa oOpasyromeir — 45. Halimute miomangs oceBOro
CEYEHHUS ITOTO KOHYCa.

4.Pagyc ocHOBaHMsI KOHYyca paBeH 6 cM, a o0Opa3yroliasi HakJIOHEHa K TJIOCKOCTH OCHOBaHUS IO YTIIOM
30°, Hatigure:

a) IJIONIab CEYEeHUS KOHYCa TIOCKOCTBIO, TIPOXOJISIIEH Yepes JiBe 00pa3yrolue, yrojl MeXIy KOTOPhIMH
60°;

0) rutoma s OOKOBOM MOBEPXHOCTH KOHYCA.
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5.0ceBoe ceueHne MWIMHApPAa — KBajpaT, MUaroHaidh Kotoporo 4 cm. HaiimuTe mmiomanas MOTHOM
MOBEPXHOCTH ITUITUHJIPA.

Kpumepuu OUCHUGAHUA KOHmpOJleOﬁ paﬂombl:

OneHka 5 «OTJMYHO» CTaBUTCS, €CIM BBIIIOJIHEHA,BEPHO, BCS KOHTpONIbHAs paboTa, T.e.
oOyyaromuiics BiIafieeT ONpeNeNeHUsIMA TEOMETPHUECKUX Tel B MPOCTPAHCTBE, WX OCHOBHBIMHU
CBOWCTBAMHM M TIPU3HAKAMH, BEPHO HX H300paxkaeT, HAXOAUT HEOOXOIUMBIE KOMIIOHEHTHl U
BennunHbl. KoHTponbHAs paboTa odopmieHa TpaMOTHO, C BEPHBIM HCIOJB30BAaHHEM TEPMHUHOB H
0003HaYeHUH, IPH 3TOM - MOTYT OBITh JAOMYILEHBI HE3HAUUTEbHBIE IOTPEIIHOCTH, KOTOPHIE B LIEJIOM He
BJIMAIOT HA XOJ PELICHUS U Ha OTBET.

Omnenka 4 «XOpOLIO» CTAaBUTCS, €CIIM CTyAeHT BBHIMONHWIT 80% WM perieHa Bcs KOHTPOJbHAs
paboTta, HO JOMYHICHO HEOOJBIIOE KOMUYECTBO OMIMOOK MPH YKa3aHUH TEOPETHYECKHX (HaKTOB, WM
IPOIYILEH OAMH U3 ITANIOB PELICHUS 3a4a4.

OrneHka 3 «yJIOBJETBOPUTENBLHO» CTABHUTCS, €CIH CTYACHT BhIMoNHWI Oonee 50% 3amanwuii
KOHTPOJIBHOU paboThl. [loka3zaHO 3HaHHE TONBKO OCHOBHOIO MaTepualia, HO HE YCBOEHBI €ro JeTalu,
JO0NYIICHBI TP PEIICHUHU HETOYHOCTH. HCILOCTaTO‘-IHO IMMPaBUJIBHO NNPUMCEHACT OCHOBHBIC TCOPECTUYCCKUEC
(axThl, IOJOXKEHNUS, JOITYCKAET OIINOKH MPU M300paKEHNH MHOTOTPAHHUKOB WIIM TEJl BPAILCHHUS.

OneHka 2 «HeyJAOBJIETBOPHUTEJBHO» CTaBUTCS, €ClIM CTyAeHT BbimonHUI 50% u menee 50%
KOHTPOJIBHOM paboThl, He 3HACT 3HAYUTEIBHON YacTH MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, C
3aTPyAHEHUSMU BBIIOIHAET YEPTEXK.

KonTpoubnas padora Ne7
Tema:«O0bEMBI U IJIOIIAIY IOBEPXHOCTH MHOTOIPAHHMKOB M TeJI BPallleHUs»

Bapuanm 1
1. Jlnaronans Kyba paBHa \/E cMm. Haiinure ero oonsem.

2.J1Ba pebpa npsMOYTOJIIBHOTO MapajuIeIeuIe/Ia, BRIXOASIINE U3 OJHOW BEPIINHBI, PABHBI
2 n4. luaronans napauenenuneaa papaa 6. Haiinute o0bem napasuienenunesna.

3. Pammycel Tpex mapoB paBHbI 3cM, 4 cM u 5 cMm. Haiinute paguyc mapa, o0beM KOTOpPOro
paBeH CyMMe UX 00bEMOB.

=

4. Kakoe konu4ecTBO He(pTH (B TOHHAX) BMELIAeT WIMHIpUYECKas IIUCTEpHA JUaMeTpoM 18 M
¥ BBICOTOH 7M, €CITU TLIOTHOCTH HedyTH paBHa 0,85 T/cM>,

5. HaiituTe BBICOTY KOHYyca, ecili ero 06beM 48T cM®, a paauyc ocHOBaHHUs 4 CM.

Bapuanm 2
1. O6beM ky6a pasen 64 cm®. Halinure ero guaroHans.
2. Halinure pasryc 0OCHOBaHHMs KOHYCa, €CJIM €10 BBICOTa 3 ¢M, a 00beM 2,257 cv®.

3. Haiigure o0beM MHOTOrpaHHHKA, W300PaKEHHOTO Ha PHUCYHKE, BCE JBYIPaHHBIE YIJIBI KOTOPOTO
npsimele. Pazmepsl Ha pUcC. JaHBI B CM.
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4. Haiinute 00beM MUpaMuIbl, BEICOTA KOTOPOM paBHA 6 CM, a OCHOBaHHUE — MPSIMOYTOJILHUK CO
cTopoHaMu 3cM U 4cMm.

5. O6weM mapa paBen 288n. Haiinure miomans ero MOBEpXHOCTH.
Bapuanm 3

1. O6pasyromas KoHyca, paBHas /2 ¢y, HAKJIOHEHA K IUIOCKOCTH ocHoamus 1o yriaom 30°. Haiinure
00BEM KOHYCA.

2. HaiisuTe BHICOTY KOHYCa, €CliM €ro 00beM 487 cM, a paauyc ocHOBaHuUs 4 CM.

3. Haiigure 00beM MHOTrOrpaHHHKA, M300paKCHHOTO Ha PHUCYHKE, BCE JABYIPAaHHBIC YIJIBI KOTOPOI'O
npsiMbie. Pa3mMepsl Ha pUc. TaHbI B CM.

4. Haiinute ruiomaas MOBEPXHOCTU 1Iapa U ero 00beM, €CIIM PauycC iapa paBeH 4 cM.

5. Haiiaute paauyc OCHOBaHMS LIMIMH/PA, €CIH €ro 00beM paseH 120 cm3, a BbicoTa 3,6 cM.

Bapuanm 4

1.J]Isa pebpa MpsIMOYrOJILHOTO TapajuiesienuIeia, BBIXOAIINE U3 OJHOW BEpIIMHBI, paBHBI 2M, 3M.
O6beM napamtenenunena pasen 36m°. Haliure ero auaroHais.

2. Haiigure 0o0beM MHOTOIpaHHHMKA, M300pa)KEHHOTO HAa PHCYHKE, BCE JBYIPAHHBIC YIIIBI KOTOPOTO
npsiMele. Pazmepsl Ha pUcC. AaHBI B CM.
a

4 1

[ —

3. Haiigute o0beM KOHYca, €CIIN €To BHICOTa 3 CM, a paguyc OCHOBaHHA 1,5 cM.
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. Haiigure BBICOTY IMIMHIIPA, €CIIU €T 'bEM pPaBeH 24 cm®, b1y HOBaHHS /2 CM.
4. Ha € BBICO a, eCJIi ero 00beM paBeH 24w cM°, a palyc OCHOBA 2c¢c

5. Haiiure paauyc mapa ¥ Iiiomaas NOBEPXHOCTH IIapa, ecliM ero oobeM paseH 113,04 cv®,

Kpumepuu OUCHU6AHUA Konmpom;noﬁ paﬂombl:

OneHka 5 «OTJMYHO» CTaBUTCS, €CITH BBHINOJIHEHA BEPHO BCA KOHTpONbHas paboTa, T.e.
oOyyaromuiica BnageeT GopMyiIaMu BEIYUCIECHUS 00bEMOB U IUIOMIAACH MOBEPXHOCTH MHOTOTPAaHHUKOB
W Tel BpalleHus, a TaKKe, BEPHO UX H300pakaeT, HAXOIWUT HEOOXOAMMBbIE KOMIIOHEHTHI U BEPHO
MoKa3biBaeT Ha ueprexe. KoHTponpHas pabora odopmiieHa TpaMOTHO, C BEPHBIM HCIOJIH30BAHHEM
TEPMUHOB U 0003HAYEHU, IPU 3TOM - MOT'YT OBITH JOMYILICHB HE3HAYNTEIBHBIE TOTPEITHOCTH, KOTOPBIE
B 1IEJIOM HE BJIMAIOT Ha XOJ PELICHUS i Ha OTBET.

Onenka 4 «XOpoOLIO» CTAaBUTCS, €CIM CTyAeHT BhIMONMHWI 80% WM pemieHa BCS KOHTPOIbHAsS
paboTa, HO MOMyIIeHO HEeOONBIIOEe KOJUYECTBO OIMMOOK MPH yKa3aHWU TEOPETHUECKHX (HaKTOB, WIH
NPOMYILEH OAWH U3 3TANIOB PEILCHUS 3a/1a4.

Onenka 3 «yI0BJIETBOPUTEIBHO» CTABUTCS, ©CIH CTYIACHT BhIMONHHN Oonee 50% 3amanuit
KOHTPOJIbHOH paboThl. [loka3aHo 3HaHWE TONBFKO OCHOBHOTO MaTepuaia, HO HE 10 KOHIA YCBOEHBI
¢dopMynbl BhIUUCICHHS OOBEMOB W IJIOMIAZCH MOBEPXHOCTH MHOTOTPAHHHKOB M TENl BpAIICHUS.
HC[IOCTaTO‘IHO IMpaBUJIbHO MNPUMCHACT OCHOBHBIC TCOPETUYCCKUC (I)aKTI)I, IMMOJIOKCHUA, OOITyCKacT
OIIMOKY TPH N300pAKEHUH MHOTOTPAHHUKOB WIIN TeJl BPAIlCHHS.

OneHka 2 «HEY/JAOBJIETBOPUTENBHO» CTaBHUTCS, €M CTyAeHT BbimonHun 50% u menee 50%
KOHTPOJIBHOM paboThI, HE 3HACT 3HAYUTEIBHON YacTH MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, C
3aTPyTHEHHUSIMH BEITIOTHSIET YEPTEK.

KonTpoabsnas padora Ne§
Tema:«Iloka3aTenbHas M JorapupmMuyeckas pyHKIUN»

Bapuanm 1
1 X
1.TToctpouts rpaduk GyHkuuu JV = g
2.Pemuth ypaBHEHHS:
1
a)sz_ 6)62X=1
125

3. BBIUUCIHTE.

log, 32 + loge 216 — logg 81

4.PemuTh HEpaBeHCTBA!

2 (0,5)°7°20,25 ) log,,(2x+5)<2
5. Pemute ypaBHEHUS:

a) log, (x—5)+log, x=1log, 6.

6) 5* —4-5"-5=0.

6.Haiigure 3HaueHUE BBIPAKEHHUS.

46+ 245 -46-245
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Bapuanm 3

1
1.Ioctpouts rpaduk GyHKIMU:Y = (E)x
2.Pemnth ypaBHEHUS:
a) 65 = —; 6)72%+3 = 49
216
3.BeraucnuTs:

logs 243 + logs 625 — log, 256
4. PemuTh HEpaBEHCTBA:

a) 0,7%°~2 > 0,496)l0g,(2x — 1) < -
5. Pemuts ypaBHEHHUS:
a) log, x+log,(x —3) =2

6) 7%~ 8- 7*+7=0

6.Haiitn 3HaYCHUE BBIpAKESHUS

46245 -4/6+ 245 .

Bapuanm 4

1. Iloctpouts rpaduk pynkuuu: y =3*
2. Pemuth ypaBHEHUS:

a) 5% = 125; 6)2**3 =g

3. BberauciauTs:

1
logs 27 + log, 5~ log,5 V15
4. PemmnTh HEpaBEHCTBA:
a) 271%2% > (2)2+%6) loga (3x — 4) < —1
3
5. Pemwuth ypaBHEHUS:
a) logsx + logs(x —4) =1
6) 49*—-8-7"+7 =0
6.HaiiTi 3Ha4YeHNE BBIpAKCHUS:

3\/8—@-3\/8+x/ﬁ

Kpumepuu oyenuganua KonmpoavHoi padbomel:

OueHka 5 «OTJIMYHO» CTaBUTCS, €clii paboTa BBINOJIHEHA IOJHOCTBHIO; CTYJIEHT BiajeeT
METOJIaMU U CIOCO0aMM pELIeHHs IO0Ka3aTeNbHBIX M JIOTapU(MHUYECKUX YpaBHEHHHA U
HEPAaBEHCTB, BEPHO M300pakaeT rpaduxu QpyHKUIMNA, HAXOIUT 3HaueHUE BbIpakeHUil.B pabore
BO3MOXKHa OJIHA HETOYHOCTb, OINHWCKA, KOTOpass HE SBJISETCS CIEICTBHEM HE3HaHWUA WU
HENOHMMaHUs y4eOHOro MaTepuaa.

OneHka 4 «XOpoOIIO» CTAaBUTCS, €CIM CTYACHT BBINOJHWI pPa0OTy MOJIHOCTBIO, HO
00OCHOBaHHS IIarOB PEIICHUS HEJOCTAaTOYHBI, JOMYIICHBl OJlHA OIIMOKA WM €CTh JBa — TPH
He/ouéTa B pellICHUH YPaBHEHUN WIIM HEPaBEHCTB.

OmneHka 3 «yI0OBJIETBOPHUTEIbHO» CTaBHUTCS, €CIM CTYJCHTOM JIONYIIEHO OoJiee OIHOM
omOKku UM Oosiee ABYX — TpPeX HEIOUYETOB IPH BBIOJHEHHWU PaOOThI, HO OCHOBHAs YacTh
paboTHI BHIMIOJIHEHA BEPHO.

OneHka 2 «HeyI0BJIETBOPUTEIbHO» CTAaBUTCS, €CIH CTYACHTOM JOMYIICHBI
CYIIECTBEHHBIC OINMMOKH, TOKa3aBIME, YTO OH HE BJAJeeT MPOTrPaMMHBIM MaTEpHUaIOM IIO
JTAHHOM TeMe B MOJTHOM 00bEME.

28



JloMalHssi KOHTPOJIbHasi padoTa
Tema: «/lekapToBa cucTeMa KOOPIAHMHAT H BEKTOPbI B IPOCTPAHCTBE)»

Bapuanm 1

1. a) Hdano: 0) Hdano:
a (2;4;-6) a(2;-4;,0) 2a—3bu ¢ (M+n;m-n;2) KOJTHHEAPHBI
b(-9;-3;6)  b(3;-1;-2)
¢ (3;0;-1) Haiitu:
Haiitu: m,n-?
p=- %b +a+2c

2. N3obpasutsk cucremy koopaunat OXY Zu noctpouts Touky A(-2;-3;4). Halitu paccrosiHue
OT 3TOM TOYKH JI0 KOOPIUHATHBIX IJIOCKOCTEH.
3. Hansi Bextopsl b(1;4;-3) u a(-2;3;1). Onpenenure 3HaueHus K, mpu KOTOPBIX yrol MEX1y
BekTopamu a+kb u b sBisieTcs: ocTphiM, TyNbIM, IPSMBIM.
4. Jlauwl Touku M(-4;7;0), N(0;-1;2). Haiigute paccTossHEE OT Hadajia KOOPHMHAT J0 CePEIUHbBI
otpe3ka MN.
. Haiigure koopaunatel BekTopa 3b+2a, eciu a = 2i — 3j+k, b(3;0;2).
. Onpenenwure, nexat 1d B 0AHO# miockoctu Toukd: A(1;1;1), B(-1;0;1), C(0;2;2), D(2;0;0).
. Kommnanapusl mu Bextopsr: b(2;1;1,5), i+j+K u i-j?
. B mapamenenunene ABCDA1B1C1D1 2BAA1= £ZBAD = £DAA1=60°, AB=AA1=AD=1.
Boeraucnure niuabl BekTopoB AC1 u BDy,

0o N O Ol

Bapuanm 2
1. a) Jlano: 0) Jlano:
a (1;-3;-1) a(1;-2;m)  awu b - kommHeapHbI
b (-1;2;0) b (n;6;3)
Haiitu: Haiitu:

c=a+2bm,n-?

N

. N300pa3uts cucremy koopaunat OXYZ u nocrpouth Touky A(1;-2;-4). Haiitu paccrosinue
OT ATOU TOYKH JI0 KOOPIUHATHBIX IJIOCKOCTEH.

3. Hansr BexTopsl b(3; M;2) u a(4;1;-2). Onpeaenure 3HAYSHUS M, IPU KOTOPBIX YTOJ MEXITY
BEKTOpaMH a U D SIBJISIETCS: OCTPBIM, TYIIBIM, IPSIMBIM.

4.JTanbl Touku M(-4;7;0), N(0;-1;2). Haitnute paccrosiHie OT Hauana KOOPAUHAT JIO CEPEAUHBI
otpe3ka MN.

5.J1ansl BekTops a u b. Haitnure b(a+b), ecnim a = -2i + 3j + 6k, b(6;0;-8).

6.0npenenure, 1exar Jid B ogH0# mmockoct Touku: A(1;0;-1), B(-2;-1;0), C(0;-2;-1), D(1;5;0).

7. Kommnanapssl Jin Bektopbl: b(-1;2;3), i+] u i-k?

8.B mapamienenunene ABCDA1B1C1D1 £ZBAA1= 2£BAD = £DAA1=60°, AB=AA1=AD=1.

Beruncnute ninuabl BektopoB AC1 u BDy,
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Bapuanm 3

. a) JlaHo: 0) Jano:
a (4;-3;5) a(1;-2;0)  2a—3bwuc(m;8;n) - KoJIMHEAPHBI
b(-3;1;2)  b(-2,0;4)
HaiiTu: Haiitu:
c=2a-3bm,n-?
Hansl Touku A(-1;5;3), B(7;-1;3), C(3;-2;6). Jokazarp, 4To ABA' — npsaMOyrobHbIN.

Bepmmner  ABX umeror koopaunatel A(m;-3;2), B(9;-1;3), C(12;-5;-1). Onpenenure
3Ha4YEeHMsI M, IpH KOTOphIX yron C TpeyrojbHUKa TYIOMH.

Hanbl Touku M(-4;7;0), N(0;-1;2). Haitnute paccTosiHie OT Hayaia KOOPAUHAT JIO CEPEAUHBI
otpe3ka MN.

Haiinure koopauHatel Bektopa ¢ = 2a — 3b, eciu a = 4i — 3j, b(-3;1;2).

Jokaxwure, uto Touku A, B, C niexar Ha oxHoit mpsamoit: A(6;-1;2), B(0;3;-2), C(3;1;-1).
Kommnanapust i Bektopsl: b(2;1;1,5), i+j+K u i-j?

B mapamtenenunene ABCDA1B1C1D1 2BAA1= £BAD = 2ZDAA1=60°, AB=AA1=AD=1.
Beruncnure niuabl BektopoB AC1 u BDy .

Bapuanm 4

. a) JlaHo: 0) Hano:
1
a (2;-1;0) a (2;-4,0) e 3b 1 ¢ (M+n;-3;M-N) - KOJUTMHEAPHBI
b (-3;2;1) b (3;-1;-2)
c(1;1;4) Haiitu:
Haritu: m,n-?
1
p=-a+3b-2c
2
Hanst Touku A(-1;5;3), B(-1;3;9), C(3;-2;6). Jokazarb, 4To ABA' — IpsSMOYTOJIbHBIIA.

Jan xy6 ABCDA1B1C1D1. Ucnone3yst MeTo KOOpAMHAT, HAWUTE YIoal MEXKAY IPSIMbIMU
AB1u A1D.

Hanbl Toukn M(-4;7;0), N(0;-1;2). Haitinute paccTosiHie OT Hayaia KOOPAUHAT JIO CEPEAUHBI
otpeszka MN.

Bekrops! a u AB paBubl. Haiinute koopaunaTe! Touku B, ecnm a = 2i — 3j + K u A(1;4;0).
JHoxkaxwure, uto Touku A, B, C nexar Ha oxnoit mpsmoii: A(0;0;-1), B(5;-3;1), C(-5;3;-3).
Kakas u3 HUX JIeKHUT MEXIY ABYMS IpYTrUMuU?

Komrmutanapust u Bekropsl: b(-1;2;3), i+] u i-k?

B napamnenenunene ABCDA1B1Ci1D1 2BAA1= 2BAD = 2zDAA1=60°, AB=AA1=AD=1.
Beruncnute ninuabl BektopoB AC1 u BDy,

Kpumepuu oyenueanua kKonmpoavHoi padomol:

OI_ICHKa 5 «oTaH4YHOY CTaBUTCs, €CJIKM BBIIIOJIHCHA BCPHO BCS KOHTPOJIbHAA pa60Ta, T.C.

oOydaromuiicss Biaaeer QopMmyiaamMH NapajuIeIbHOTO IMEepeHoca, KOOpAUHAT —CepearHbI
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otpeska.KontponbHas pabora odhopmiieHa TPaMOTHO, C BEPHBIM HCIIOJIb30BaHUEM TEPMHHOB U
0003HaYCHHIA, TTPH ITOM - MOTYT OBITh JOMYIICHB HE3HAYUTEIbHBIC MOTPEIIHOCTH, KOTOPHIE B
11€JIOM HE BJIUSIFOT Ha XOJ] PEIICHUS U Ha OTBET.

Onenka 4 «xopomio» CTaBUTCS, €ciau CTyJeHT BbimoiaHWa 80% wunu pelieHa Bes
KOHTpOJIbHasi paboTa, HO JOIMYIIEHO HEOONbIIOe KOJUYECTBO OIIMOOK TIPH YKa3aHUU
TEOPETUIECKHX (DaKTOB, WIIM MIPOIYIIEH OJIUH M3 3TAMOB PEUICHUS 3a/1a4.

Onenka 3 «yI0BJIETBOPUTEJIBHO» CTAaBUTCS, €CIU CTYAEHT BbIOJHMI Oosee 50%
3a/IaHUIl KOHTPOJIbHOW paboThl. [loka3aHo 3HaHME TONBKO OCHOBHOIO MaTepualia, HO HE J0
KOHIIa YCBOGHBI (DOPMYJIBI BBIYUCIICHHUS 00BbEMOB U ILIOIIA/ICH MTOBEPXHOCTH MHOTOIPAHHUKOB U
Ten BpamieHus. HemocTarodHo NpaBHILHO NPUMEHSET OCHOBHBIC TEOPETHYECKHE (DAKTHI,
MTOJIOXKEHUS, JOIMYCKAET OIMTMOKY MTPH H300paKEHUHU MHOTOIPAHHUKOB WJIM TEJ BPAIICHHUS.

OneHka 2 «Hey/I0BJIETBOPUTEIBLHO» CTABUTCS, €CIH CTYACHT BhIMOIHWI 50% U MeHee
50% koHTpOJBHOH paboOTHl, HE 3HAET 3HAYMTEIILHOW 4YacTh MaTepuaia, JOMyCKaeT
CYIIIECTBEHHBIC OIMUOKH, C 3aTPYTHEHUSMH BBIMTOTHSIET YSPTEK.
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