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001X KOMIETEHIMI JIs1 TEKYIIEr0 KOHTPOJIS

1. O01mue moJ10:KeHus

KontponsHo-uzmepurensusle  Matepuansl (KMM) npeanasHauensl s
KOHTPOJISI U OLICHKH 00pa30BaTENIbHBIX JOCTHKEHHH OOYyJaromMxcsi, OCBOMBIIHNX
nporpammy yueOHou nuctmiuimabl OYJ[.02 Martemaruka: ajareépa, Hayaja
MaTeMATH4YeCKOIr0 AaHAJIM3a; FeOMeTPHUS.

KM BKIIOYAIOT KOHTPOJIBHBIE MATEPHUAIIBI JJISI IPOBEACHUS TEKYLIEr0 KOHTPOJISA
U TIPOMEXKYTOYHOM arTecTanmu B Qopme sx3amena o crueuuadbHocTu: 44.02.03
[lenaroruka qOMOHUTEIHLHOTO 00pa3oBanus (B 001acTu xopeorpadun).

KoHTpoJIbHO-U3MEpUTENbHBIE MaTepUalibl pa3pabOoTaHbl B COOTBETCTBUHU C
paboueil mporpaMMoi Ha OCHOBE MPUMEPHOU mporpammel (aBTop bawmakos M.
H., nokrop (pu3MKO-MaTeMaTHYECKUX HaAyK, akaJeMHuK Poccuiickol akajgemMuu
oOpa3zoBaHusl, Ipodeccop) B COOTBETCTBUU ¢ PeKkoMeHIalMsaMu M0 OpraHu3aliu
NOJlyYEeHUs  CpedHero  odmero oOpa3oBaHMsT B Ipeleidax  OCBOEHUS
o0pa30BaTeNbHBIX IPOrpPaMM CpPEIHErO MpodeccuoHalbHOTO 00pa3oBaHus Ha Oase
OCHOBHOTO OOIIEro oOpa3oBaHusi C ydyeToM TpeOoBaHuM  (QeaepaabHbIX
rOCyapCTBEHHBIX 00Pa30BATEIbHBIX CTAHJAPTOB U C YUYETOM NPO(HEeCCHOHATBLHOTO
crangapra Ilemaror aOmMOJHMUTEIBLHOr0 00pa30BaHUs JeTell U B3POCJbIX,
YTBEPKAEHHOTO TpPHKa30M MUHUCTEPCTBA TpyAa W COLMAIBHOM  3alIUThI
Poccuiickoit @eneparuu ot 08» centadpst 2015 r. No 613H.

B pe3ynbTaTe 0CBOCHUS TUCUUILIUHBI 00YYaOIUNCS TOJIKEeH:

3HATH/MIOHUMATh.

e 3HAYCHME MATEMAaTUYECKOW HAYKH JUIsl PEIICHMUsS 3ajiady, BO3HUKAIOIIUX B
TEOPUU U MIPAKTHUKE; IIUPOTY U B TO K€ BPEeMsI OTPAaHUUYECHHOCTb ITPUMEHCHUS
MaTeMaTUYECKUX METOJIOB K aHAJIM3Yy U MCCIIEA0BAHUIO MPOLIECCOB U SIBJICHUMN
B TIPUPO/IE U OOIIIECTRBE;

®  3HAYCHHE NMPAKTUKW U BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKE IS
dbopMUpOBaHUSI M PAa3BUTHS MaTeMaTHYECKOW HAyKH; HCTOPHUIO Pa3BUTHUS
MOHSATHS YHCJA, CO3JaHUsS MAaTEMATUUYECKOrO aHajin3a, BO3HUKHOBCHUS U
pPa3BUTHUSI TEOMETPUH;

®  YHHUBEPCAJbHBIA XapaKTep 3aKOHOB JIOTMKA MAaTEeMaTUYECKUX PacCyKICHUH,
UX IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBCUYCCKOU JASATCIbHOCTH,

®  BEpOSTHOCTHBIN XapakTep pa3UyHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJI'EBPA



yMeThb!

BBINOJHATh apu(MeTnyeckue ACHCTBHUsS HAJ YHUCIaMU, COUYETas YCTHBIE U
NUCHbMEHHBIC TPHEMbI; HAXOAWTh MNPUOIMKCHHbIE 3HAYCHHS BEIWYUH H
HOTPEIIHOCTH BBIYMCIEHUI (a0CONMIOTHAsT M OTHOCHUTEINIbHAs); CPAaBHUBATh
YHCIJIOBBIE BBIPAKECHMUS,;

HaxXOAWTh 3HAUEHUS KOpPHS, CTENEHM, Jorapudma, TPUTOHOMETPUUYECKUX
BBIDAKEHHII HA OCHOBE ONPEIECICHUS, HCIOIb3ys NpU HEOOXOIUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA; IOJIb30BAaTHCS MPUOIMKEHHON OLIEHKON IpH
NPAKTUYECKUX pacyeTax;

BBITNOJHATh MPeoOpa30BaHUsl BbIpaKEHUM, NMpuUMeHss (HOPMYIbI, CBA3AHHBIE
CO CBOICTBaMH CTEIEHEH, TOrapru(PpMOB, TPUTOHOMETPUUECKUX (PYHKIIHIA;

HCIIOJIb30BaATh HpPIOﬁpeTeHHI)Ie SHAHUSA M YMEHMHA B HpaKTquCKOﬁ
AeSITeJIbHOCTH M IMOBCEIHEBHOM KU3HU.

JUI.  TIPAaKTUYECKUX pacueToB 1o (opmyrnaMm, Bkiaodas (OpPMYIIHI,
coJlepKalllie CTENEeHU, PaJUKajbl, JOrapu(pmMbl M TPUTOHOMETPUUECKUE
GyHKIMU, HUCTONB3Ys MpU HEOOXOAUMOCTH CIPABOYHBIE MaTepUalbl U
MIPOCTEUIIINE BBIYUCIUTEIBHBIC YCTPOUCTBA.

@OyHkuuu U rpadpuku

yMeThb!

BBIUMCIIATh 3HAUeHHE (DYHKUMU O 3aJlaHHOMY 3HAYEHUIO apryMeHTa IpH
pa3IMYHBIX coco0ax 3aAaHus QyHKIUU;

OIpENENATh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIUH, WIUTFOCTPUPOBATH UX
Ha rpadukax;

CTPOUTh TpaUKU H3YyYECHHBIX (YHKUUM, HILTIOCTPUPOBATH MO rpaduKky
CBOMCTBA DJIIEMEHTAPHBIX (PYHKITUH;

UCIOJIb30BaTh MOHATHE (YHKUWU JUIsl OMMCAHWSA M aHAJIW3a 3aBHUCHUMOCTEM
BEJIMYMH;

HCIIOJIB30BaATh HpHOﬁpeTeHHbIe SHAHUAA U YMCHHUA B HpaKTI/I‘leCKOﬁ
ACATCJIBbHOCTH U HOBCEI[HGBHOﬁ KN3HU.

JUISL  ONMHCAaHWsI C TIOMOIIbI0 (DYHKIIMH  pa3sIuYHBIX  3aBHCHUMOCTEH,
MPEICTaBICHUS UX TpadUuecKu, UHTEPIPETAINH IPadUKOB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb!

HAXOAUTh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIIUA;

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

NPUMEHSATh MPOU3BOJIHYIO JIsi MPOBEJACHUS NPUOIMKEHHBIX BBIYMCIICHUM,
pemiath 3a7adyd NPUKIATHOTO XapaKTepa Ha HaxXOXkJIeHHWE HauOOJIbLIEro U
HAaMMEHBIIIETO 3HAUYCHHUS,;

BBIUUCIIATH B MPOCTEHIINX CIIydasX IUIOUIAAd U 0ObEMBI C MCIOIb30BAaHUEM
OIIPENEIEHHOIO NHTETPaa;



HCIOJIb30BATh MNMPUHOOPETEeHHbICe 3HAHMS W YMEHHMSl B NPAKTHYECKOi
JAeTeJIbHOCTH U MOBCEeIHEBHOM KM3HU 1JIf

pelIeHUs] NPUKIAIHBIX 33/]a4, B TOM YHCJIE COLHMAIBHO-3KOHOMUYECKUX H
¢u3znyecKkux, Ha HaWOOJBIIME M HAUMEHBLINE 3HAUYCHMs, HAa HAXOXIACHHE
CKOPOCTH U YCKOPEHHUSI.

YPaBHeHI/IH H HEPpaBCHCTBaA

yMeTh!

pewiarsb palMOHAJIbHBIE, [IOKa3aTeJIbHEbIE, norapudMuyeckue,
TPUTOHOMETPUYECKNE YPAaBHEHUS, CBOISAIIMECS K JUHEUHBIM U KBAJIPATHBIM,
a TAaK)KE€ AHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

UCIIOJNIb30BaTh TpaduueCcKril METO/ PEIlIeHUs] ypaBHEHUH 1 HEPABEHCTB;
M300pakaTh Ha KOOPAUHATHOM IMJIOCKOCTH PEIICHUS] YPAaBHEHHI, HEPABEHCTB
U CHUCTEM C IByMs HEU3BECTHBIMU;

COCTaBISITb W pellaTh YpPaBHEHUS M  HEPABEHCTBA, CBA3BIBAIOIIUE
HEU3BECTHBIE BEINYMHBI B TEKCTOBBIX (B TOM YMCJIE NPUKIIAIHBIX) 3a/1a4ax.

HCIIO0JIB30BaThb IIpPIOﬁpeTeHHI)Ie SHAHUA M YMCHHUHA B HpaKTH‘IeCKOﬁ
HACATCJIBbHOCTH " HOBceHHeBHOﬁ ZKM3HU.
AJI1 TIOCTPOCHHA N UCCIICAOBAHMNA HpOCTCfIH.IPIX MAaTEMATHYCCKUX MOI[eJIeﬁ.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPU
BEPOATHOCTEU

YMeETb:

pemarb NpocTerine KOMOMHATOPHBIE 33Ja4l METOAOM Nepedopa, a TaKxKe ¢
UCIIOJIb30BaHUEM U3BECTHBIX (POPMYI;

BBIUUCIIATh B MPOCTEHIIMX CIy4asX BEPOSTHOCTU COOBITHMI Ha OCHOBE
MIOZICYETA YHUCIIA HCXO0B;

HCIO0JIb30BATh MNPUHOOPETEHHbIEe 3HAHMS W YMEHHMS B IPaAKTHYECKOM
JAesITeJIbHOCTH U NOBCETHEBHOM KN3HHU '

JUISlL aHalIW3a pPEAJbHBIX YHCIOBBIX JAHHBIX, IPEACTABICHHBIX B BHJIE
JMarpaMm, rpauKos;

aHanu3a uHGOpMaIMU CTAaTUCTHYECKOTO Xapakrepa.

I'EOMETPUA

yMeTh:

pacmo3HaBaTh Ha YepTeXaxX W MOJEISAX MPOCTPAHCTBEHHBIC (HOPMBIL;
COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C X ONMUCAHUSIMHU, U300PAKCHUSIMU;
ONMMUCBHIBATh B3aNMHOE PACIOJIOKEHUE MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUsL 00 IMOM PACHOIOHNCEHUU,

aHAIM3UPOBATh B IPOCTEUIITNX CITydasX B3aUMHOE PACIIOI0KEHNE 0ObEKTOB B
IIPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE Teja; BBIMOJHIThH
YEPTEKHU MO YCIOBUSM 3314,
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cmpoums npocmetiuiue cevenus Kyoa, npuzmsl, NUpAmMuobl,

peuaTs INIAHUMETPUYECKUE U IIPOCTEUIINE CTEPEOMETPUUYECKUE 3a1a4Md Ha
HaXOXKJECHUE TEOMETPUYECCKUX BEIMUMH (JJTMH, YTJIOB, IUIOMIA e, 00BEMOB);
WCIOJIb30BaTh MPU PEIICHUU CTEPEOMETPUUECKHUX 3a7ad IUIAHUMETPHUYECKUE
(baKTbl U METO/IbI;

MPOBOJIUTH JOKA3aTEIbHBIE PACCYKIACHUS B XOAE€ PELICHUS 3a7a4;

HCNOJIb30BATh NPHOOPETEeHHbIe 3HAHMS M YMEHHMS B NPAKTHYECKOH
JAeSITeJIbHOCTH U MOBCEeHEBHOM KN3HHU '

JUISL UCCIIeIOBaHUsA (MOJEIMPOBAHUS) HECIOKHBIX MPAKTHUYECKUX CHTyalUd
Ha OCHOBE M3y4YEHHBIX (POPMYI U CBOKCTB (HUTYD;

BBIYHCIIEHHSI OOBEMOB M IUIONIA/IE MOBEPXHOCTEM MPOCTPAHCTBEHHBIX TEIN
Opy  pEUICHUM MPAKTUYECKUX 3a/ad, MCHOJb3ysd IMpPU HEOOXOJUMOCTH
CIIPAaBOYHUKH U BBHIYUCIUTEIBHBIE YCTPONCTBA.

2. KOHTpOJIbHO-U3MepHuTeJbHbIE MATEePUAJbBI JJIsI IPOMEKYTOTHOT
aTTECTALIMH 0 JMCIHILIHHE
b/1.02 MaTemaTuKka: ajredopa, Ha4yaja MaTeMaTHYeCKOro aHaJIu3a;
reomMeTpust

BOHpOCBI AJI ITPOBCACHUS IIMCBMCHHOI'O 3K3aMCHA 110 JUCHUIIIINHC!

B,Z[02 Marematuka: anre6pa, HavaJla MAaTCMAaTHYCCKOI'0O aHaJIn3a, rCOMCTPHUA

3a 1 cemecTp

Haxoxnenue 3HaueHnuid TPUTOHOMETPUUYECKUX (DYHKIIMHA C UCTIOIh30BAHUEM
TaOJHIIBI 3HAYCHUN TPUTOHOMETPUUECKUX (PYHKITUH.

ApKCUHYC, apKKOCHHYC, apKTaHI'€HC U apPKKOTaHT€HC.

Boluncienve 3Ha4eHNil 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUM.
Boruncnenue oqHoOM U3 TPUTOHOMETPUYECKUX (PYHKIUHI 1O 3aJaHHOM
(GyHKUIHU.

OCHOBHBIE TPUTOHOMETPUUECKHAE TOKIECTBA.

YnponieHue BbIpaXXEHNUN ¢ HCTI0JIB30BAHUEM OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKIECTB.

[Ipocreimme TPUrOHOMETPUUECKUE YPABHEHUS.

TpuroHoMerpryecKkue ypaBHEHHUsI, IPUBOJAUMBIE K KBAaJIPaTHBIM.

3ajauu o reOMETPHUH HA UCIIOJIB30BAHUE TEOPEM O MAPAJIIEIBHOCTH MPSIMBIX
Y IIJIOCKOCTEHN.

IleprieHIUKYJIAp ¥ HAKIOHHAS.

Paccrostnue Mex 1y AByMs TOYKaMH.

Brluncnenne KOOpIMHAT CEpEeIMHbI OTPE3KA.
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JK3aMeHALMOHHAA Pad0oTa Mo JMCIUIJINHE:
B/1.02 MatemaTuka: ajredpa, Ha4yajia MaTeMATHYECKOT0 AHAJIN3A;
reoMeTpus
3a 1 cemecTp

Bapuant Ne 1

Haiitu 3Ha4ueHNe BbIpaXKEHUS:
. T 2T T = T
a) sin— —cos*—— cos— =
) 4 & 4 T g 4
6) 2arcsin(——) + arctg(—1) + arccos—

15

. am
Beruucnuts COS &, ecniu sinx = — o MEE<—

YIpOoCTUTH BBIpaKEHUE
1— 2cos?p

cosf +sin 3

Pemuts ypaBHeHus:

a)2sinx—1=0;

6) sin“x + 3sinx—4 =10
W3 Toukn A K miockocTd @ npoBezeHbl HakioHHble AB n AC. Haiinure paccrosinue ot
Touk A 10 minockoctu @, eciau AB =20cm, AC = 15cm, a JJIMHBI NPOEKIUA

HakJIOHHBIX AB 1 AC oTtHOCsTCS Kak 16: 9.

Haiitu paccrosnue mexay nByms Toukamu A(-1, 3, 5) u B(2, 3, 1).

Haiitu xoopaunatel Touku C - cepeuHbl oTpe3ka AB, 3a1aHHOT0 KOOpAMHATAMU
A(-1,3,1)uB(7,5,-3)

Bapuant Ne 2
Haiitu 3HaueHuEe BBIpAKEHUS:

a) 5sin(—=)+ 4cos?0 — 3 sinaﬂ—ﬂ-l- cos

r

"
r

T
=]

; 1 [z —
0) 3arcsin{—=) + 4arccos(— %) — arctg (— /3 )
. “ LB 3
Beruncnuts SIn X, ecnmu cosx = — e TE= Tﬂ

VIPOCTHTB BHIpaKEHUE
cos?a — cos*a + sin*a
Pewmnte ypaBHEHUS:

a) 2cosXx+4/3 =10

0) sinx +6sinx cosx+ 8 cos®x=0

W3 toukn A x miockoctu & mpoBeneHbl HakioHHBIE AB u AC. HaliguTe paccTostHUE OT TOUKH
A o mnockoctu &, ecn AB : AC =13 : 15, a anunsl npoekuuid HakToHHBIX AB u AC Ha
TUIOCKOCTH & paBHBI 5cM 1 9cM.

Haiitu paccrosiaue mMexny aByms toukamu  A(-1, 3, 3) u B(6, 2, -2).

Haiitn xoopaunatel Touxu C - cepeanHbl oTpe3ka AB, 3a1aHHOrO KOOpAMHATAMHI

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

HaiiTu 3HaueHue BbIpKEHUS:

T . 3T 7
a) 4cos - + 5sin— — 2 cos”

4= | 2

—
=
2

)+ arctg (— w..“?)

. 4 T
Beruuciaute Sin X, eciini Cosx = — e TE=T

. V3
6) 2arcsin—— 3 arccos(

-
r

YIpocTUTh BEIpakeHUe
2cos?f—1
sinfp+ cosp

Pewnts ypaBHEeHHUS:
a) 2cos X ++/2=10

6) sin’x +5sinx cosx+ 6 cos®x= 0

W3 Touku A x muiockoctu & mpoBeeHbl HaknoHHBIe AB u AC. Haiinurte paccTosiHue OT TOUKH
A no mmockoctu &, ecan AB =40cm, AC =30cwM, a mmHB Tpoeknnii HaKToHHBIX AB 1 AC
OoTHOCSTCS Kak 32: 18.

Haiitu paccrosinue mexay asyms toukamu  A(3, 4, 0) u B(6, -3, -1).

Haiiti koopauHatel Touku M - cepenunst orpeska CE, 3agannoro koopaunaramu C(5, -7, 2) u
EQ3, -2,-5)

Bapuant Ne 4

Haiitu 3HaueHUE BBIPAKEHUS:
. ™ 2T T
a) 2sin —~ +4cos- —tg (—;]

T
-

=

0) 3arcsin (—%] + 2 arccos (— ) + arctg (—ZE)

3
: Tﬂ:‘:xc:?rr

| g

BbruuciuTh COS X, eciiu Sinx = —

YIIPOCTUTH BBIPAKEHHE
sina — 1

1 —cosa

Pemnts ypaBHeHus:

a) v2Zcosx+1=0

6) 3cos’x—10cosx+7=0

Han tpeyronsauk ABC. IlmockocTs, mapamiensHas npsmoit AB, mepecekaer cropony AC 3Toro
TpeyronbHuKa B Touke M, a ctopony BC B Touke N. Haiiaure muay otpeska MN, ecnu AB =
15¢cmM,

AM:AC=2:3

Haittu paccrosiame mexy asyms toukamu A(2,3,4) u B(-4,0,3).

Haiitu xoopaunats! Touku E - cepenunst orpeska CF, 3agannoro koopaunatamu C(8, -5, 1) u
F(-2, -7,3)

Bapuanr Ne 5

Haiitu 3HaueHHE BBIPAKEHUS:
T

a) 351115 +5CDSEE+Ctg(—;j
6) 2arctg (—1)+ 2 arcsin(— 1—?) — arctg /3



, ] im
Beruucnouts Ctg &, ecnun sing = — o T <o —
3. YIpocTUTh BEIpaKEHUE
2sin2a + sina
sino
4, Pemuts ypaBHEeHUS:

a) 2sinx+43 =0

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

3TOrO TpeyroyibHUKa B Touke K, a cropony AC B Touke P. Haiigure nmuny otpeska KP, ecnu
BC =25cm, AB: AK=5:3.

6. Haiitu paccrosaue mexny nsyms toukamu A(7,5,-3) u B(1,9,6).
7. Haiitn koopaunaTe! Touku F - cepenunnl otpeska DR, 3amannoro koopaunartamu D(10, 0, -6) u
R(-4, 12, -8).
Bapuanr Ne 6
1. HaitTn 3HaueHue BbIpaKeHHUS:
T 2 T T
a) —2cos - T 2sin® - — 3ctg (_I]
VT \ 1 A3
0) 4EI]."CCDS[— 5 ) — arcsm(—;) + 3arcctg 5
. % 3
2. Berancnuts tg @, ecniu sing = —-, m<a < =
YTOpoCcTUTh BHIPAKEHUE
1 —sin®a
cos?a—1
4, Pemmite ypaBHEeHuUS:
a) v3—2cosx =10
0) 2 sinx + 9sinxcosx+ 10 cos?x =0
5. Han tpeyronsauk MKN. Ilnockocts, mapamnensHas npsmoit MK, nepecekaer ctopony MN
aToro TpeyroyibHuKa B Touke E, a cropony KN B Touke F. Haiigure nmuny otpeska EF,ecru
MK = 18cm, a KN : FN = 3: 2.
6. Haiitu paccrostaue mexay aByms toukamu A(3, -5, -8) u B(1, -3, -6).
7. Haiiti koopauHatel Touku F - cepenunbl orpeska DK, 3amannoro koopaunaramu D(-4, 5, -2) u

K(0, -3, 8)

Kpurepun oneHuBanns 3K3aMeHaAllMOHHON padoThI

Ommemka - 5 «comauuno» cmasumcs, ecau: (om 90% oo 100%)
= pabora BBITOJHEHA BEPHO;
u B JIOTUYCCKUX paCCY)K,ZIeHI/IHX u O6OCHOBaHI/II/I peHIeHI/Iﬂ HET HpO6eHOB u OIIII/I6OK;

® B pEIICHWH HET MaTeMaTHYECKUX OIMMOOK (BO3MOKHA OJJHA HETOYHOCTh, ONHCKA, KOTOPAst HE SBISETCS
CJIEJICTBUEM HE3HAHUS WM HETIOHUMAaHHs y9eOHOT0 MaTeprana).

Ommemka - 4 «xopouwto» cmasumcs, eciu: (om 75% 0o 90%)
=  pa0oTa BHIMOJIHEHA TOJIHOCTHIO, HO OOOCHOBaHWS INAroB pENICHHUS HEAOCTATOYHEI (€CIH YMEHHE
000CHOBEIBaTh PacCyKICHUS HE SBISUIOCH CIIEIUATBHBIM 00bEKTOM IPOBEPKH);

®  JIONYIICHBI OJIHA OINMOKA WM €CTh J[Ba — TPH HEN0UYETa B BBIKJIAJIKAX, PUCYHKaX, YEPTEXax WIIH
rpadukax (eciy dTH BHABI padOT HE SBISUIACH CIISITUATHHBIM 00BEKTOM ITPOBEPKH ).



Ommemka - 3 «y0osiemeopumenbHo» cmasumcs, eciu: (om 50% oo 75%)

® fomyIieHo Oosee 0HON OMTMOKY Wik OoJiee IBYX — TPEX HEIOUETOB B BBIKJIAIKAX, YEPTEKAX
nim rpaduKax, HO CTyIEHT o0yagaeT 00s3aTeIhHBIMI YMEHISIMHE T10 TIPOBEPSIEMON TEME.

Ommemka — 2 «Hey0oenemeopumenbHoy cmasumces, ecau: (00 50%)

" JOIIYIICHBI CYIICCTBCHHBIC OIHI/I6KI/I, TMOKa3aBIME, YTO CTYACHT HC O6J'IaI[a€T 00s13aTeTLHBIMH
YMCHHAMHU 110 JaHHOU TeMe B IIOJIHOM Mepe.
Vaurenap MOXET MOBBICUTH OTMCTKY 3a OPUTHMHAJIBHOC PEHICHHC 3aJadHu, KOTOPOE€ CBUACTCIBCTBYET O
BBICOKOM MaT€MaTU4YCCKOM Pa3BUTHU CTYIACHTA; 3a PCHICHUC OoJiee CIOKHOU 3aJa4y UM OTBCT Ha Ooiee

CJIOXHBIN BOIIPOC, MPEIOKEHHBIC CTYACHTY JIOTIOJIHUTEIBHO TIOCIIC BBITIOMHEHUS UM KaKUX-TH00 IPYTHX
3aJaHuu

Oo0mas kiaaccupukanust oImMNO0K.

[lpu oleHKe 3HAHWH, YMEHUH M HABBIKOB CJICAYET YYHUTHIBATh BCE OMIMOKM (IpyOble M HErpyOble) U
HEJIOYETHI.

I'pyObIiMu cunTalOTCs OINOKH:

=  He3HaHHE OINpeNeIeHUs OCHOBHBIX MOHATHH, 3aKOHOB, MTPAaBUJI, OCHOBHBIX MOJIOKEHUIH
TEeopuH,

*  He3HaHHE POPMYII, OOLICTIPUHATHIX CUMBOJIOB 0003HAUCHHI BEIMYHH, SMHUI] UX U3MEPEHHUS,;

= He3HaHWe HaUMEHOBaHWM €UHHII H3MEPEHHUS;

= HEyMEHHE BBIIETUTH B OTBETE TJIABHOE;

=  HEyMEHHE NIPUMEHSAThH 3HAHUS, aJITOPUTMBI AJIs pEeLIeHN 3a/1a4;

"  HeyMeHHE JIeJaTh BHIBOJBI M 00001IeHNS;

"  HEyMEHHE YUTATh U CTPOUTH TpaduKu;

"  HEyMEHHME I0JIb30BaThCs NEPBOUCTOYHUKAMH, yUEOHIMKOM M CIPAaBOYHUKAMU;

" [0oTepA KOPHS WIHM COXPAHEHUE IIOCTOPOHHETO KOPHS;

= orOpacsiBaHuE 06€3 00BSICHEHUI OJTHOTO U3 HUX;

"  paBHO3HAYHBIEC UM OLIMOKHY;

"  BBIYMCIUTEIbHbIC OLINOKHU, €CIIM OHU HE SIBIISIOTCS OIMCKOIA;

"  JIOrMYECKHE OIINOKH.

K Herpy0biM ommdkam cieayeT OTHECTHU:

® HETOYHOCTb (POPMYJINPOBOK, ONIPEESICHHUM, IOHATHI, TEOPUH, BbI3BAaHHAS HETIOJTHOTON
0XBaTa OCHOBHBIX MTPU3HAKOB OMPEAEIIEMOro MOHATHS WIXA 3aMEHOH OJTHOTO - IBYX U3 9THX
MIPU3HAKOB BTOPOCTENIEHHBIMU;

" HETOYHOCTb IpaduKa;

® HepalMOHAJIBHBIN METOJ peIeHH 33Ja4H WIM HEAOCTATOYHO MPOyMAHHBIN IIJ1aH OTBETA
(HapyIIeHHE JIOTHUKH, TOJIMEHA OTAEIBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH );

" HepalMOHAIBLHBIE METOIbI pAOOTHI CO CITPABOYHOMN | APYTOH IUTEPaTypOH;

® HEYMEHHE pelaTh 33/1a4M, BBITIOIHITH 3aJaHUs B OOIIEM BHIE.

Henoyeramu sBidroTCs:

= Hepal[oHaAIbHbIE TPUEMBI BBIYHCIEHUH 1 TPeoOpa3OBaHUL;

HeOpe)KHOE BBITTOTHEHHNE 3aMKCel, YepTexe, cxeM, rpa(uKos

Bonpocsl /151 NpoBeAeHUsI MICbMEHHOT0 IK3aMeHa M0 TUCIUILIHHE:
b/1.02 MaTemaTunka: ajreépa, Hayajla MaTeMaTHYECKOT0 aHAJIN3A;
reomMeTpust
3a 2 cemecTp
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00Nk WNE

12.

13.
14.

CBolicTBa CTENEHU C PAllMOHAIBHBIM ITOKA3ATEIIEM.

Kopens N crenenu u ero cBoKcTBA.

[ToxazarenbHast yHKLIMS U €€ CBOWCTBA.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA, U METO/IbI UX PEILICHHUS.
Jlorapudmuueckas GyHKIUSA U €€ CBOMCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA, U METOJIbI UX PELICHMUSL.
[IponsBonHas u ee IPUMEHEHHUE.

Touku sxcTpemyma. MOHOTOHHOCTH (DYHKIIHH.

[lepBooOpasnas. [IpaBuna BeraucIeHUS IEPBOOOPAZHOM.

. IHTETpan: HeonpeaeNeHHbIN U ONPEIEICHHBIA HHTETPAJIbI.
. Beruncnenne miomanau KpuBoJrHEHON Tpanenuu. @opmyna HeroTona-

JlenOnwIa.

Humuaap. CeoiicTBa mwivHapa. Berunciaenue miomnaan 00KOBON U MOJTHOM
ITOBEPXHOCTU LWJIMHAPA.

Konyc. Haxoxnenune oobeMa 1 1io1aiu MoOBEPXHOCTH KOHYCA.

[Tpuzma. O6BEM U MIIONIA/Ib TOBEPXHOCTU MTPU3MBI.

JK3aMeHAMOHHAA Pad0Ta Mo JMCHUIINHE:
B/1.02 MatemaTuka: ajredopa, Ha4yajia MaTeMaTHYeCKOI0 aHAJIN3a;
reoMeTpus
3a 2 ceMecTp

Bapuanr Ne 1

Haiinute 3HaueHne BbIpa>KeHUS:
3/2 2/3 _ L3/

a) 9°/=+ 27 (16}
6) 31—2'\."5 . 91+'\."§
Haiinure mwiomaas GUrypsl, OrpaHM4eHHON TMEMAMU Yy = —3x%, v =0, x = lux = 2.
Pemute HEpaBeHCTBa:

142 1. 24x
a) 27 > (3)
0)log;(2x—1) < 3
Pemute ypaBHEHUS:
a) 61 — 4. 65 =12
0)log,(7x—4) =2+ log, 13
Haiimure Touku sxkctpemyma Gpynkiun f(x) = 2x% —3x% — 1
OO0pas3ytorias KoHyca, paBHas 12 cM, HaKJIOHEHA K IIOCKOCTH OCHOBaHUS 10| yriioMm 60°.
Haiiaure mioia s OCHOBaHMS KOHYCA.
BrlunicnuTe onpeneneHHbIN HHTErpat:

fflfxa + 2x)dx
Bapuant Ne 2

Haiiaure 3HaueHue BbIpa)KEHUS:
a) 9% — 81% — (0,5)72

6) gﬁ: 31+2«,-i

11
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Haiinure miomans Gurypel, orpaHUYeHHOM MMM ¥ = x°,y = 0, x = —2ux = 2.
Pemuths HEpaBeHCTBA:

a) (%) 2= = g2r-1

6)logs(2 —3x) = 2

Pemute ypaBHeHUS:

a) 7°** — 8- 7 = 287

0)loga(2x+ 1) = log, 3+ 1

Haiimure Touku sxkctpemyma Gpynkimm f(x) = 3x2 —2x3 + 6

BricoTa koHyca paBHa 8 cM., paJinyc OCHOBaHUs KOHyca — 6 cM.
Omnpeneny 1wioma s OOKOBOM MOBEPXHOCTH KOHYCA.
BrruncrnnTe onpesiesieHHbI MHTErpa:

J2,(ax3 — 3x% + 2x + Dax
Bapuant Ne 3

Haiinnre 3HaueHNe BBIpaKEHUS:

a) 25 — (0,25)7% — g1°%7®

6) 2753, 32463

BBIYMCINTS II0IIAAL (GUTYPhI, OTPAHHYEHHON JTUHUAME ¥ = -x° + 2%, y=10
Pewmnts HepaBeHCTBa:

a) (%:]Z—x = 125x+1

6)log.(x+5) <2

Pemnte ypaBHeHMS:

a)3*2— 5- 3= 36

0) logz(2x+ 1) = logz13+ 1

Haiinure Touku skctpemyma Gpynkmun flx) = —3x2 —x? + 2

OcHoBaHHEM IPSMOM TPEYTONBHOM MPU3MBI ABJISETCS MPSAMOYTOJIBHBIN TPEYTONBHUK C KaTeTaMH
0,7cm. 1 2,4 cM., OokoBoe pedpo npusMsl paBHo 10 cM. HaiinuTe miomaabs 00KOBO# U MOJTHOM
HOBEPXHOCTH TIPU3MBI.

Beruucnure onpeneneHHslii UHTErpadl:

2, (4x® — 6x% — 4x + 3)dx

Bapuant Ne 4
Haiinnre 3Ha4eHne BBIpaKEHUS:
5 1 z
z 1. —-= =
a) 16+ — [;] z 4+ 27=
6) 642—2'\.-'?: 43—6'\.-"5
Haiisure nuiormaas GUrypbl, OrpaHMueHHON MHusIMH Y = —x2 — 1,y = 0,x = —2ux =1

Pemmmtes HepaBeHCTBA:

a) 2?1+¢x = (Ej;+x

0) log,(2x+1) =4

Pemmte ypaBHeHus:

a) 5 9%+ 957 = 406

0)lg(x+3)=3+2-1g5

Haiimure Touku sxctpemyma pynkunn flx) = 2x? — %x4 -8

Paguyc ocHoBanus konyca 15 cm., oopasyromas 13 cm. Haliaure o6bem KoHyca.
BrruncnuTe onpeneneHHbIl HHTETpall:

12



_J'_zz(xa +2x + 5)dx

Bapuant Ne 5

1. Haiinure 3HaueHuE BBIPAXKECHUS:
1 z ,
a) 81s — (643 ) + ()2
6) g3vZ, 2WI _ 143VZ . 462
Haiigure mwiomans GUryphl, OrpaHMYEHHON IMHUAMU ¥ = X% —x,v = 0,x = —1lux = 1.
Pemntes HepaBeHCTBA:!
xt+l E X
a) 49 = (?j
0) logo(4x+1) = —1
4, Pemmts ypaBHEHUS:
a) 77*—14- 7F=5
0) lg(2x)=1+2-1g7

. 1
5. Haiigure Touku skctpemyma Gynkmun fix) = e

Sy

6. O0pasytorias kKoHyca paBHa 12cM. B COCTaBISET ¢ TNIOCKOCTHI0 OCHOBaHUS yrou B 307,
Hatinure o0beM KoHyca.
7. Breraucnoure OIMpPEACJICHHBIC MHTCTPAJIbI:

2 4 3 .
f_l(axa —;x+ 5) dx
Bapuant Ne 6

1. Halinute 3HaueHWEe BhIpaKEHUS:
I
a) 1253 + 252 — ()73
6) 2?1—2'\4'? . gl'l'ﬂ'\.-"i
Haiiure miomans Gpurypsl, orpaHudeHHon muausvu v = 4x%,y =0, x = —1lux = 2.
Pemute HEpaBeHCTBa:
a) 10%*1 = 0,001
0) log,(7—x) <3
4.  PemmuTh ypaBHEHHS:
a) 5-9°— 9% = 406
0) log;(4— 2x)-log;2=2
5. Haiitu Touku skcTpemMyMa GyHkimu ¥ = 2x3 — 3x% — 36x
6. OceBoe ceueHne UUINHAPaA — KBaapar co cTopoHoi 10 cm.

Haiimute 00beM mMIMHAPA U TUIOMIAIH €T0 OOKOBOI MMOBEPXHOCTH.
7. BrlunicnuTe onpenencHHbI HHTErpat:

sz(xz + 2x + 1)dx

Kpurepun oneHuBanus 3k3aMeHaAllMOHHON padoThI

Ommemka - 5 «omauuno» cmasumces, ecnu: (om 90% oo 100%)
= paboTa BBIIIOJIIHEHA BEPHO;
" B JIOTUYECKHX PACCYXKICHHUIX U 00OCHOBAHWU PEIICHUS HET MPOOEIIOB U OIINOOK;

- B pCHICHUHN HET MaTEMAaTUYCCKUX OIINOOK (BOSMO)KHa OHa HETOYHOCTB, OIMMCKA, KOTOPas HE ABJIACTCA
CJIICACTBUCM HC3HAHUWA NJIN HCIIOHUMAaHU S yqe6H0r0 MaTepHaﬂa).

Ommemka - 4 «xopouio» cmasumcs, ecau: (om 75% 0o 90%)
= pa0oTa BHIMOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS IIArOB PELICHMs HEAOCTATOYHBI (€CAM YMEHHE
000CHOBBIBATh PACCYXKJIEHHS HE SIBISUIOCH CIIEIUATLHBIM O0BEKTOM MPOBEPKH);

®  JIONYIICHBI OJIHA OINMOKA WM €CTh JBa — TPH HeA0uY€Ta B BBIKJIAJKaX, PUCYHKaX, YepTEKax HWIIH
rpadukax (eciau STH BUIbI pabOT HE SBJISUIACH CIIEIUATBHBIM 00bEKTOM TPOBEPKH).
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Ommemka - 3 «y0osiemeopumenbHo» cmasumcs, eciu: (om 50% oo 75%)

® fomyIieHo Oosee 0 HON OMTMOKY Wik OoJiee IBYX — TPEX HEIOUYETOB B BBIKJIAIKAX, YEPTEKAX
nim rpaduKax, HO CTyIEHT o0yagaeT 00s3aTeIhHBIMI YMEHISIMHE T10 TIPOBEPSIEMON TEME.

Ommemka — 2 «Hey0oenemeopumenbhoy cmasumces, ecau: (00 50%)

" JOIIYIICHBI CYIICCTBCHHBIC OIHI/I6KI/I, TMOKa3aBIME, YTO CTYACHT HC 06J'IaI[a€T 00s13aTeTLHBIMH
YMCHHAMHU 110 I[aHHOﬁ TEME B IIOJIHOM Mepe.

YuuTenb MOXKET HNOBBICHUTh OTMETKY 32 OPUTHMHAIBHOE PELICHHE 3aJaud, KOTOPOE CBUACTEIBCTBYET O
BBICOKOM MaTeMaTHYECKOM Pa3BUTHH CTY/IEHTA; 3a pPelleHne 0oJiee CIOKHOW 3a/1a4ud WiIN OTBET Ha Ooiee
CJIOXHBIN BOIIPOC, MPEIOKEHHBIC CTYACHTY JIOTIOJIHUTEIBHO MTOCIIE BBITIOHEHUS UM KaKUX-TH00 IPYTHX
3aJaHuu

Oo0mas kiaaccupukanust oImMNO0K.
[lpu oleHKe 3HAHWMN, YMEHUH W HABBIKOB CIICAYET YYHMTHIBATh BCE OIIMOKH (rpyOble W HErpyoObie) U
HEJIOYETHI.

I'pyObIiMu cunTalOTCs OINOKH:

=  He3HaHHE OINpeNeIeHU OCHOBHBIX MOHATHH, 3aKOHOB, MTPAaBUJI, OCHOBHBIX MOJIOKEHUI
TEOPHH,

"  He3HaHHE OPMYII, OOLICTIPUHATHIX CUMBOJIOB 0003HAUCHHI BEIMYHH, SMHUL] UX U3MEPCHUS,;

"  He3HaHHWE HAUMEHOBAHWHU €TUHHII U3MEPEHHUS;

"  HeyMEHHE BBIJCIUTH B OTBETE TJIABHOE;

"  HeyMeHHE NPUMCHATH 3HAHUS, aITOPUTMBI JJIsl pEIICHHS 331a4;

"  HeyMeHHE JIeJaTh BHIBOJBI M 00001IeHNS;

"  HEyMEHHE YUTATh U CTPOUTH TpaduKu;

"  HEyMEHHME I0JIb30BaThCs IEPBOUCTOYHUKAMH, YUeOHIMKOM M CIIPAaBOYHUKAMU;

"  [oTeps KOPHS MM COXPAaHEHUE IIOCTOPOHHETO KOPHS;

=  orOpacsiBaHne 0€3 0OBSCHEHHIA OTHOTO U3 HUX;

"  paBHO3HAYHBIEC UM OLIMOKHY;

"  BBIYMCIUTEIbHbIC OLINOKHU, €CIIM OHU HE SIBIISIOTCS OIMCKOIA;

"  JIOrMYECKHE OIINOKH.

K Herpy0biM ommdkam cieayeT OTHECTHU:

® HETOYHOCTb (POPMYJINPOBOK, ONIPEESICHHUM, IOHATHI, TEOPUH, BbI3BAaHHAS HETIOJTHOTON
0XBaTa OCHOBHBIX NMPHU3HAKOB ONPEAEIIEMOro MOHATHS WIIM 3aMEHOM OJTHOTO - IBYX U3 3THUX
NPU3HAKOB BTOPOCTETIEHHBIMH;

" HETOYHOCTb Ipaduka;

" HepaLMOHAIBHBIA METOJ] peIICHH 3a4a4H WIK HEJOCTATOUYHO NPOyMaHHbIH IJ1aH OTBETa
(HapyIIeHHE JIOTHUKH, TOJIMEHA OTAEIBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH);

" HepalMOHAIBLHBIE METOIbI pAOOTHI CO CITPABOYHOMN | APYTOH IUTEPaTypOH;

® HEYMEHHE pelaTh 33/1a4H, BBITIOIHITH 3a/IJaHUS B OOIIEM BHJIE.

Henoyeramu sBidroTCs:

" HepalMOHAILHBIE IPHEMbI BEIYUCICHUHN U TIPe0o0pa3oBaHuii;

HeOpe)KHOe BBITIONHEHHE 3aIicel, YepTekeil, cxeM, rpadKoB

3. ®opMbl OLIEHUBAHUS YMEHUI, 3HAHUH ¥ C(POPMHUPOBAHHOCTH 0OIIUX
KOMIIeTeHUM /ISl TeKYLIero KOHTPOJIsI

KonTtpoabsnas padora Nel
Tema: «Tpuronomerpuyeckue GpyHKuum»
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Bapuanm - 1
1. Beruuciaurs:

a)cosl180°;
sin 75° +sin 45°
sin 285°

. 13x
c)sin—;
6

2. YIpocTuTh:

cos(a — ) —cos (a+ f)
3. Jano: sina=-0,6; 7<a< 377r . Haiitn:

a)cosa 0)tga B)cCtg @
4. WccnenoBarh PyHKLIHIO Y = 2SiN X U MOCTPOUTH €€ rpadukK.

2sin’ o - ctga

5. Jloka3arb TOXIECTBO: — =192a

cos’ o —sin’ «

Bapuanm — 2
1. Beruuciurh
a)sin180°;
sin 70° +sin 20°
€0s205°

137
C)cos—;
6

2. YIpoCTUTb.
sin (e + ) +sin (& — f)
3. Jano: cosa = -E; z < a < . Hatn:
17 2
a)sina  0) tga 6) ctga
4. UccnenoBaTh GyHKIMIO Y = 2C0SX U MOCTPOUTH €€ rpaduk.
2¢0s’ a -ty

S. JlokasaTh TOKIECTBO: —— ,— =—192a.
SInN" a —C0S™

Kpumepuu oyenueanus KonmponwvHoii pabomut.

OneHka 5 «0TJIMYHO)» CTAaBUTCSI, €CJIH BHIIIOJIHEHA BEPHO BCSI KOHTPOJIbHAS padoTa
(om 90% 00 100%), T.e. OOYYAOIIHMIACS HCIIOIB3YET PA3INYHbIC TPUTOHOMETPHIECKHE (HOPMYIIbI, BEPHO
NPOBOJNUT HCCleAoBaHHe (GYHKIMH M CTPOUT Tpaduk. MoryT ObITh JOMYIICHBl HE3HAYUTEIHHBIE
MOTPEIIHOCTH, KOTOpBIE B IIEJIOM HE BIMSIOT Ha XOA pemeHus W Ha orBeT. KoHTposnbHas pabota
odopmIiIeHa rPaMOTHO, C BEPHBIM HCIIOJIb30BaHUEM TEPMUHOB 1 0003HAYCHHH.

Orenka 4 «XOpOIIO» CTaBUTCS, €CIIA CTYACHT BBIIONHWI (om 75% 0o 90%) wnu pemieHa BCs
KOHTPOJIbHAsT paboTa, HO JIOMYIIEHO HEeOOINBINOoe KOJMYECTBO OMMOOK TPH JI0KA3aTENbCTBE TOXKIECTB
WIN TpY TOCTPOCHUH IpadiKa, HO MPH 3TOM - NPABUIBHO NMPUMEHIET TEOPETHUECKUE MOJIOKECHUS TIPU
PELICHNH 3a1aHU KOHTPOJIbHOM PabOTHI.

OneHka 3 «yI0BJIETBOPUTEIBLHO» CTaBUTCS, €CIIM CTYJCHT BBINOJHUI (om 50% 0o 75%) 3ananuit
KOHTPOJIBHOW paboThl. [loka3zaHO 3HaHHE TOJNBKO OCHOBHOI'O MaTepualia, HO HE YCBOEHBI €ro JeTalu,
JOIYLIEHbI TPU PELUICHUH HETOYHOCTH. HenocTaTouyHO MpaBHIIbHO MPUMEHSET OCHOBHBIE TOXIECTBA M
CXeMy HcCIeIoOBaHus (PyHKITUH.

OreHka 2 «HEeYA0BJETBOPUTEIbHO» CTABUTCS, €CJIH CTYACHT BBIOJHUI (00 50%) KOHTPOILHOMN
paboThl, HE 3HAaeT 3HAYMUTENFHOW 4YacTW MaTepuaja, JOMYyCKaeT CYyLIECTBEHHbIE OLIMOKH, C
3aTPyIHEHHUSMH BBITIONHSCT 3aJIaHHS.
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KonTpoabHasi padora Ne2
Tema: «TpuroHomerpuveckne ypaBHeHUs] U HEPABEHCTBA»

Bapuant Ne 1
1. Pemnth ypaBHEHHUS:

. 2
a) Cos X =-1; 6)smx=§; B)ctgx=—\/§.
2. Pemuth ypaBHEHHS, METOJIOM 3aMEHBI IEPEMEHHOM:
a) sin?x +sinx -2 =0; 0) 3sin?x —cosx + 1 = 0.
3. Permthb ogHOpOIHBIC YpaBHEHUS.
a) sinx - cosx =0; 0) 3sin®x + 2/3 sinx cosx + cos 2x=0.
4. PemnTh HEpPaBEHCTBA!
a) sinx<0,5; 6) cos x > 0,5; B) tgx <-3.

Bapuanrt Ne 2
1. Pemuth ypaBHEHUS:

. 2
a) sinx=-1; 6)cosx=§; B)tgx=—\/§.
2. Pemuth ypaBHEHUS, METOIOM 3aMEHbBI IEPEMEHHOM:
a) COS’X -CosSX—2=0; 6) 3c0s?X - 2sin x + 2 =0.
3. Pemmtb 0THOpPOAHBIC YpaBHEHMUSL:
a) sinx + cos X =0; 0) 3sin?x - 2+/3 sinx cosx + cos 2x = 0.
4. PemmTh HEpaBEHCTBA!
a) sinx>0,5; 6) cos x <0,5; B) tgx>-3
Bapuant Ne 3
1. Pemuts ypaBHEHUS:
. 1 3
a) Ccosx=1; 0)sinx=—; B)Cth:-i.
2 3
2. Pemmth ypaBHEHHsI, METOJIOM 3aMEHBI IEPEMEHHOM:
a) 2sin’x+sinx-1=0; 6) 3cos’x —sin x + 1=0.
3. Pemmth omHOpPOIHBIE ypaBHEHUS:
a) J3sinx- cosx=0; 6)sin2x+2\/§ sin x cos x + 3cos 2x = 0.
4. PemmnThs HEpaBEHCTBA:
a) sinx>-0,5; 6) cos x <-0,5; B) tgx >2
Bapuant Ne 4
1. Pemuth ypaBHEHHUS:
. 1 3
a) sinx=1; 0)cosx = —; B)th:-i.
2 3
2. Pemmts YpaBHCHUA, METOAOM 3aMCHBI nepeMeHHoﬁ:
a) 2C0s’X—cos X-1=0; 0) 3sin?x -2cos x + 2 =0.
3. Pemmtb 0HOpOAHBIC YpaBHEHHUSL:
a) V/3'sin x + cos x = 0; 0) sin?x -2/3 sin x cos x + 3c0s 2x = 0.
4. PemmTh HEpaBEHCTBA!
a) Sinx<-0,5; 6) cos x >-0,5; B)IgXx <2

Kpumepuu OoUueéHueanus KOHmp0./le012 paﬁombl:
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Orenka 5 «0TJMYHO» CTABUTCS, €CITH paboTa BEITOIHEHA IMTOTHOCTEIO (om 90% 0o 100%), crymeHT
BJIaJIeeT METOJIaMU M CIIOCO0AMH PEICHUS] TPUTOHOMETPUIECKUX YPAaBHEHUH M HEPABEHCTB, MPUEMaMU
uX BBINONHEHHs. B paboTe BO3MOKHa OfJHA HETOYHOCTB, OIMCKA, KOTOpas HE SABISETCS CIEICTBUEM
HE3HAHUS WM HEMOHUMAaHUs yueOHOro MaTepHania.

Onenka 4 «XOpOIIO» CTAaBUTCA, €CIH CTYAEHT BHINONHWI paboty (om 75% oo 90%), nHO
000CHOBaHMS IIaroB PEIICHHs] HETIOCTaTOYHBI, TOMYIIEHBI OJJHa OIMTHOKA WM €CTh JIBa — TPHA HEJ0UYETa B
pEIIeHUY YPaBHCHUN WM HEPABEHCTR.

Ouenka 3 «y/10BJIeTBOPUTEIBbHO» CTaBUTCS (om 50% 0o 75%), ecin cTyAEHTOM JOMyIIEHO Ooiee
OJTHOM omMOKY MK 6oJiee ABYX — TpeX HEAOYETOB IPH BBHIITOJIHEHHWH paOOThI, HO OCHOBHAS YacTh pabOTHI
BBITIOJTHEHA BEPHO.

OneHka 2 «HEYJIOBJIETBOPUTEIBHO» CTaBUTCA (00 50%), ecii CTYACHTOM JIOMYIICHBI
CYIIIECTBEHHBIE OITHOKH, TTOKA3aBIIIHEe, YTO OH HE BIIA/IEET IPOTPAMMHBIM MaTEePHAJIOM TI0 TaHHOH TeMe B
MOJTHOM 00BEME.

KonTpoabHast padora Ne3
Tema: «I[lapanjieJJbHOCTh M NEPHEHAMKYJISAPHOCTH NPSAMBIX H ILIOCKOCTEH)

Bapuanm 1
1. Touku K, M, P, T He nexat B ogHO# mockocTd. Moryt jin npsimbie KM u PT nepecekatbes?
2. YUepes touku A, B u cepenuny M otpeska AB mpoBeneHBI mapaiuiebHbIe MpsMbIe, ePeceKaromie
HEKOTOPYIO IUIOCKOCTh, a B Toukax Ai, Bi, M1 coorBerctBenHo. Haitnure miuny otpeska MM, ecnu

AA;= 13 M, BB: =7 M, npuueM otpe3ok AB He nepecekaet miocKocTh a.

3. [Tnockocty o ¥ 3 mapauIeNnbHbl, TPHYEM IIOCKOCTh 0. IEpeceKaeT HEKOTOPYHO MpsiMyto a. Jlokakure,
4TO INIOCKOCTh B epeceKaeT MpsMyHo a.

4. Koniel otpeska AB, He mepecekaroniero miockocTh, yAaJAeHbl OT Hee Ha paccTosiHusg 2,4 M u 7,6 M.
Hatimute paccrosiaue ot cepenunbl M oTpe3ka AB 110 3To# TIIOCKOCTH.

5. V3 ToukH K MIOCKOCTH MPOBEICHKI JIBe HAKIOHHBIE, paBHbIe 17 cM u 15 cm. lpoekius ogHOM U3 HUX
Ha 4 cM OoJIbIIIe MPOEKIUU Apyron. HaiiuTe NpoeKInyn HaKIIOHHBIX.

Bapuanm 2

1. Ilpsmeie EN 1 KM ne nexar Ha onHoil mutockoctu. Moryt au npsimele EM u NK nepecekatbces?
(OtBeT 0boCHYliTE)

2. UYepes touku A, B u cepenuny M otpeska AB mpoBeseHsl mapaiiensHbie IpsMbIe, IepeceKaromie
HEKOTOPYIO TJIOCKOCTH 0 B To4uKax Aji, Bi, M1 cootBercTBeHHO. Halimute nnuHy orpeska MMy, ecim

AA;=3 M, BB1= 17 M, npuueM oTpe3ok AB He nepecekaeT miIocKocCTh 4.

3. TlpsimMble, @ U b mapamienbHbl, IPUYEM MPsiMasi, d TIEPECeKaeT HEKOTOPYIO MIOCKOCTD 0. JIOKaxuTe,
YTO W mpsiMasi b mepecekaer miocKoCTh o.

4. Touka A JNEXUT B IUIOCKOCTH, Touka B - Ha paccrosauu 12,5 m ot Hee. Haiimure paccrosHue ot
IUIOCKOCTH JI0 TOYKH M, Aensiiei orpe3ok AB B cootHomenun AM: MB = 2:3.

5. M3 TOYKH K IUIOCKOCTH NpPOBEIEHBI JIBE HAKIOHHBIE, OJHA M3 KOTOPHIX Ha 6 CM JJMHHEE JPYrow.
IIpoexuyu HaKIOHHBIX paBHBI 17 cM 1 7 cM. Haiiinte HakJIOHHBIE.

Bapuanm 3

1. Touku K, M, P, T nexar B onHoii miockoctr. MoryT jin ipsimbie KM u PT He nepecexatncs?
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2. OmHO W3 OCHOBAaHMIA TpAICIUU PACIOJOKEHO B TUIOCKOCTH ¢ . Uepe3 cepeauHbl OOKOBBIX CTOPOH
Tparenuu IpoBeaeHa npsamMas #. Jlokaxure, 9To mpsmast 7 mapaiielibHa TNIOCKOCTH X .

3. Uepes touku A, B u cepenuny M orpe3ka AB mpoBeneHbl MapaielIbHbIC MPSMBIC, MTEPECEKAIOIINE
HEKOTOPYIO ILNIOCKOCTh, @ B TouKax Ai, Bi, My coorBercTBeHHO0 Haiinure miuny otpeska MM, ecnu
AA1=9 M, BB1=5 M, npruem otpe3ok AB He mepecekaeT MmI0CKOCTh 4.

4. TlepexnaguHa ATMHON 5 M CBOMMHU KOHLIAMH JISKUT HA IBYX BEPTUKAIBHBIX CTOJ0aX BBICOTOM 3 M 1 6
M. KakoBo paccTosiHre MeXTy OCHOBaHUSMHU CTOJIOOB?

5. U3 Bepmunbl paBHOCTOpOHHETO TpeyroiasHuka ABC BoccTanosnen nepnenaukyisip AD k minockoctu
TpeyroibpHuKa. YeMy paBHO paccrostaue ot Touku D mo mpsimoii BC, ecomm AD=1 nm, BC=8 nm?

Bapuanm 4

1. Ipsimeie EN 1 KM nexar na ognoit miockoctu. Moryt nu npsmeie EM n NK He nepecekarscs?
(OTtBet obocHyiiTE)

2. OpnHa U3 CTOPOH TPEYT'OJIBHUKA JIEKHUT B IUIOCKOCTH ¢ . JIOKakuTe, 4TO mpsAMasi, IPOXOIsIas 4yepes3
CepeAMHBI ABYX APYIHX CTOPOH TPEYTOJIbHUKA MapajuiesibHa IUIOCKOCTH O .

3. Uepes Touku A, B u cepeauny M otpeska AB npoBeneHsl napanienbHble MpSIMbIe, ePeceKaroIIne
HEKOTOPYIO IUIOCKOCTh 0. B Toukax Aji, Bi, M1 coorBercTBeHHOI0 Haiinure mmuny otpeska MMy, ecnu
AA1=5wm, BB1=7 M, mpuuem oTpe3ok AB He nepecekaeT mI0CKOCTb 4.

4. Kaxoll IJIMHBI HY)KHO B3SITh NEPEKIIAJUHY, YTOOBl €€ MOXHO ObLIO HOJIOKUTh KOHLIAMHU Ha
JIB€ BEPTUKAJIBHBIE ONOPBI BBHICOTOM 4 M M § M, IOCTaBJICHHBIE HAa PACCTOSHUM 3 M OJHA OT

Jpyroit?

5. U3 Bepmmnbl kBagpata ABCD BoccranoBnen mepnenmukyisasp AE k miockoctu kBaapata. Uemy
paBHO paccrostare oT Touku E no mpsimoit BD, ecniu AE = 2 v, AB = 8 mm?

I(pumepuu OoUueéHueanus KOHmPOJleOﬁ paﬁombt:

OueHka 5 «OTJIMYHO» CTaBHUTCs, eciu paboTa BBINONHEHAa HONHOCTBIO (om 90% oo 100%),
CTYZAEHT BJaJleeT METOJJaMH M CIIOCO0aMU pEICHHUs TeOMETPUYECKUX 3a/1ad IPUEMaMHU UX BBIIIOJHEHNS,
COTPOBOX/IAET pEIIeHrE 337a4 YEepPTEeKOM WIM CXEMaTHYeCKHM pHUCYHKOM. B pabore Bo3MO)kHa oJlHA
HETOYHOCTb, ONHKCKA, KOTOpas HE SBIAETCS CJIEACTBUEM HE3HAHWS WM HENOHHUMAaHUS Yy4eOHOro
Marepuaia.

Ornenka 4 «xopouo» craBurcs (om 75% 0o 90%), eciv CTyIEeHT BHITIOTHUI pabOTy MOJHOCTBIO,
HO 00OCHOBaHUS IIAr0OB PEUICHHUS] HeJIOCTATOYHBI, TOMYIICHBI 0JIHA OIIMOKA WM €CTh JIBa — TPU HEeJ04YETa
B PEIICHUH 3a]auu.

OreHka 3 «yAOBJIETBOPUTEIbHO» CTaBUTCS (om 50% 00 75%), €civ CTyIGHTOM JIOTyIIeHO OoJiee
OJTHOYM OIMMOKH WK 60Jiee IBYX — TPEX HEAOUYETOB MPH BHITIOJHEHUHN paOOTHI, HO OCHOBHAS YacTh PabOTHI
BBITIOJTHEHA BEPHO.

Onenka 2 «HeyaOBJIETBOPUTEJIbHO» CTaBUTCA (0o 50%), ecnu CTYIEHTOM JOMYIICHBI
CYIIIECTBEHHBIE OITHOKH, TOKA3aBIIIHE, YTO OH HE BJaJIeeT MPOTrPaMMHBIM MaTE€PHAJIOM IO JAHHOW TeMe B
MOJTHOM 00BEMe.

Konrtpoabsnas padora Ne 4
Tema: «IIpousBoaHas u eé npuMeHeHHe»

Bapuanm 1
1. Jlna pysknun Y = X> HaiiTH npupanmienue Ay, eci X, =1, Ax=0,6.
2. Haiitu nmpon3Boanyto QyHKIIUU:

2 p(x) =%—xﬁ
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0) f(x):%x3+x2+2x;

V4
B) g(x):4sin%x W BBIYHCIINATE g’(_?);

2—3X

u Beranciute h'(=1).
X+2

r) h(x)=

2

3. Peminth HEPaBEeHCTBO METOJOM MHTEPBAJIOB: <0.

4. HarucaTh ypaBHEHHE KacaTenbHOI K rpaduky ¢pyakimu f (X) = x* +1 B Touke ¢ abcuuccoit
X, =1.

5. Uccnenosats dynkmmio f(X) = x° —3x* +4 u moctpouTs eé rpaduxk.
l/

6. Pemuth ypaBHEeHHE X) =0, ecm f(X)= % X% —4x, g(x) = \/; .

/(X

Bapuanm 2
1. Ina pyskuun Y = 0,5X° Haiitu npupamenue Ay, eciu X, =1, Ax=0,8.
2. Haiitu npon3Boanyto GyHKIUU:

a) f(x):—§x3+2x2—x;

5) ¢<x)=%+x3&;

B) g(x)= 3008% X ¥ BBIYHCIIHUTE g/(—%z);

u Beranciure h'(1).

r) h(x)= 3X+_2x

2

> 0.

3. Pemuth HEPAaBCHCTBO MCTOAOM NHTCPBAJIOB: 5
X+

4. Hanmcats ypaBHEHHE KacaTelbHOM K rpaduky gyrkmun f (X) = x> —1 B Touke ¢ abermcecoit
X, =-1.
5. Uccrenosats ¢pynkmmio f (X) =—x>+3%x* —4 u moctpouts eé rpaduk.

f'(x)

g’ (x)

6. Pemuts ypaBHEHUE =0, ecmn f(X)= % x® -18x; g(x) = 2.

Bapuanm 3
1. Jinsa dynkiwm Y = 2X° maitta npupamenue Ay , ecmu X, =1, AX =0,5.
2. HaiiTi ipon3BOJHYIO QYHKITHH:

a) f(x)=§x3—x2—7x;
0) @(x)= % + W;
2X
B) 0(X) =2tgx wu BeIUMCITHTE g’(—%[);

u erauciare h'(2).

r) h(x)=

4x +1
X
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(x-1(2x+3)
X—5

4. Harncath ypaBHEHHE KacaTelbHOM K rpaduky ¢pyrkumn f (X) = X* —2X B Touke ¢ aGCuuccoi

Xy = 2.

3. Pemute HepaBeHCTBO <0 MeToJ0M HHTEPBAJIOB.

1
5. Uccnenosars ¢pyukumio T (X) = 3 x® —4X — 3 n moctpounts eé rpaduk.

6. Pemuts ypasuenne f/(X)-g'(X)=0, ecmu f(x)=x*-6x%, g(x) :%\/;

Bapuanm 4
1. inst pysxmn Y = 3X° wHaiitu npupamenue Ay , ecmu X, =1, Ax=0,4.
2. HaiiTi pou3BOHYIO QYHKITHH:

a) f(x)=—%x3+4x2+2x;
2
6 p(9) =5 -’

B) g(X)=4ctgx u Berumcure g’ (— 2?7[),

u Boranciure h'(4).

(Xx=2)(2x+7)
X—4

4. Haricath ypaBHEHHE KacaTelbHOM K rpaduky ¢pyrkuun f (X) = X® + 2X B TouKe ¢ ero abeiuccoit

Xy = —2.

D h(x):3X+4

X

3. Pemiuth HEpaBEHCTBO > 0 MeTO/1I0M HHTEPBAJIOB.

1
5. Uccnenosats pyukumnio T (X) = 3 x> +4X + 3 u moctpouts €& rpaduk.

6. Peunts ypasuenne T'(X)-g'(x) =0, ecmn f(X)=x> —3x%, g(x) :%ﬁ

Kpumepuu oyenuganua KonmpoavHoi padbomel:

Omenka 5 «otimuno» crasurcs (om 90% oo 100%),eciu moOble MATH 3aJaHUN KOHTPOJIBLHOM
paboThl BBIMIOJHEHBI BEPHO, T.e. OOyUYAIOMIMICS TpUMEHSeT HeoOXoauMmble (GopMynsl M TpaBuia
BBIYUCIICHHSI IPOM3BOJHOHN, cxeMmy wHccienoBanus ¢yHkuui. B pabore Moryr ObITh HOMyIIEHBI
HE3HAYUTEIbHBIC IOTPEITHOCTH, KOTOPHIC B II€JIOM HE BIUSIOT HA XOJ| pEIICHHS U Ha OTBET.

Onenka 4 «xopomo» craButcs (om 75% 0o 90%), eciivi CTYJCHT BBITIOJHUI JIIOOBIC YEThIpE
3aJaHMs WIM PElLIeHa BCsI KOHTPOJbHas paboTa, HO JOMYIIEHO HEOONIBLIOE KOJIMYECTBO OMIMOOK MpHU
WCIIOJIb30BaHUU MTPOM3BOJHON MM HElpepbIBHOCTH QyHKIMH. JlomycKaroTcss OmMOKN BEIYUCIUTEIHHOTO
xXapakTtepa, KOTOpble B IIEJIOM HE BIIHSIIOT Ha OTBET. [IpH 3TOM - MPaBWILHO MPUMEHSIET TEOPETHUECKHE
MIOJIOKEHUS! IPH BHITOJIHEHUH MPAKTHYECKUX 3aJaHUi KOHTPOJILHON paboThI.

Onenka 3 «ya0BJIeTBOPUTENBHO» cTaBUTCS (om 50% 00 75%), ecny CTyJEHT BBHIIIOJHUI BEPHO
TpH 3a7aHusi U Oojiee KOHTPOJBbHOM paboThl. [lokazaHo 3HaHWE TOJNBKO OCHOBHOTO MarepHaia, HO He
YCBOGHBI €r0 JETalH, JIOMYyIIEHbI MPU PEIleHWH HETOYHOCTH. HemocTaToYHO MpaBHIBHO IMPHMEHSET
(bopMyJIIbI BEIYMCIICHHS IPOU3BOAHOM, JOMYCKAeT OLIMOKH MPH UCTIOJIB30BAaHUU METO]a HHTEPBAJIOB.

OrieHKa 2 «HEYI0BJIETBOPUTEIbHO» CTaBHUTCS (00 50%), eciii CTYyJCHT HE 3HACT 3HAYUTEIbHON
YacTH Marepuala, JOMyCKaeT CYyIMeCTBEHHbIE OIMUOKH, C 3aTPYyJHEHHUSMHU BBIOJHSIET IPAKTHYSCKHE
3aJaHHA.

KonTtpoabHnas paGora NeS
Tema: «IlepBooOpa3Hasi 1 HHTErpa»
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Bapuanm 1
1. Joka3ats, uto Gpynkmus F(X) = 3x + sin X — 21 neppoo6pasHoi Gynkuuu f(X) = 3 + €0S X —

26 Ha BCei YHCIIOBOM OCH.

2. Haiitn nepooGpasnyio F pynximu T (X) = 24/%, rpaduk koTopoii mpoxoaut uepes Touky A(0; g).

3. Bbramciuts miommaas GUrypel, i300pakeHHOM Ha PUCYHKE.

=y

4. BbIYHCITUTH HHTETPAT: &) f; (x + ;)dx; 0) JIE cos’x dx.

5. Haiitu miomans Gurypsl, orpaHAYeHHON psiMoid y = 1 — 2x u rpadukoM QyHKIUU
— 2
y=x"—-5x-3.

Bapuaum 2
1. Joka3ats, uto Gpynkmus F(X) = x + oS X + € apnsercs neppoobpazHoi GyHKIUN

f(X)=1- sin x + 3¢ ma Bceii uncnoBoii ocH.

2. Haiitu nepBooGpasnyro F dpymximu f (x) = - 3§/x, rpadux xotopoii nmpoxoaut uepes touxy A(0; %)

3. Bsrumcnuts miomnians GUrypsl, 1300pakeHHOM Ha PUCYHKE.

i

g & ‘5%

o 4—

N -

O] 1

3¢ ., 3 2
4. BBIYMCIUTH UHTETPAI: ) fl (x‘ + ;)dx; 0) fg sin“x dx.

5. Haiitu mnomans Gurypel, orpaHIueHHON MPAMOH y = 3 — 2X 1 rpagukoM QpyHKIHN
y=x*+3x-3.

Kpumepuu oyenueanua konmpoavHoi padomol:

OneHka 5 «OTJMYHO» CTaBUTCS, €CITH BBHINOJIHEHA BEPHO BCA KOHTpONbHas paboTa, T.e.
oOyyaromuiics 3HaeT ONpeleleHre IepBoOOpa3HOM, BlageeT (opMyaaMyu BBIYHCICHHUS, BEPHO
ucnonbdyer ¢opmyny HeioToHa-JleliOHMIIa Ui BBIYMCICHUS ONpPENesIEHHOTO HHTerpana. BepHo
UCIIOJIb3YET TeOpeTHUYEeCKHe (aKThl, KOTOpPBIE JIS)KAT B OCHOBE BBIYMCIICHUS IUIOMIAAN KPUBOJIMHEHHON
tpaneruu. KoHTponbHas pabora odopmiieHa TpaMOTHO, C BEPHBIM HCIIOIB30BAHUEM TEPMHUHOB U
0003HaYeHNH, IPH 3TOM - MOTYT OBITh JOMYIIEHBI HE3HAUYNTEIbHBIE TIOIPEIIHOCTH, KOTOPHIE B LIEJIOM HE
BIIMSIOT HA XOJ] pEIICHUS U Ha OTBET.

Onenka 4 «XOpomIO» CTaBUTCS, pelieHa BCS KOHTPOJbHAas paboTa, HO JOMYIIEHO HEOOIBIIOE
KOJIMYECTBO OMMOOK TMpH JOKAa3aTeJLCTBE WM BBIYHCICHUW TepBooOpasHoi. Jlomyckaercs
HE3HAYUTEeIbHAs OIIMOKA NP HAXOXKACHUH TUIOIIAAN KPUBOJIMHEHHON Tparenun.
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OneHka 3 «yIOBJETBOPUTEJbHO» CTAaBUTCS, €CIM CTYIACHT BbINOAHWI Ooyiee 50% 3amaHuit
KOHTPOJIbHOW paboTel. [loka3aHO 3HaHME TOJNBKO OCHOBHOTO MaTepuaia, HO HE YCBOGHBI €rO JIETaH,
JOMYLICHBI IPH PElIeHUH HETOYHOCTH. HemocTaTouHo npaBuiIbHO NPUMEHSET OCHOBHBIE TEOPETHYECKHE
(axTBl ¥ OJT0XKEHHUSL.

OrneHka 2 «HEYJAOBJETBOPHUTENBLHO» CTABHUTCS, €ClM CTyAeHT BbimonHmn 50% u menee 50%
KOHTPOJIBHOW pabOTHI, HE 3HAET 3HAYMTENIFHOM YacTH MaTepuala, JOMyCKaeT CyIIeCTBEHHBIE OMNOKH, C
3aTPyIHEHHUSMH BBITIONHSET MPAKTUYECKUE 3a1aHHsL.

KonTpoabHas padora Ne6
Tema: « MHOrOrpaHHUKHU M TeJIa BpallleHUsD)

Bapuanm 1

1. Bpricora koHyca paBHa 96, a tuametp ocHoBaHus — 56. HaiinnTe oOpasyrolryro KoHyca.
2. Ilnomans GokoBoil TMoBepXHOCTH LumMHApa paBHa SO0, a Beicora— 8 . Haiinure amamerp
OCHOBAHHSI.

3. JlmameTp ocHoBaHusl KoHyca paBeH 60, a jumHa oOpa3yromeit — 50. Halinure miomanms oceBoro
CEUEHUS ITOT0 KOHYca.

4. BricoTa KOHyCa paBHa 6 CM, yroJI Py BEPIIMHE 0ceBOro ceyenus pasen 120°. Haitaure:

a) IUIOLIA/b CEUCHUS KOHYCa IUIOCKOCTBIO, MPOXOAdIell yepes 1Be 00pasyrolye, yroia MexXIy KOTOPbIMU
30°;

0) rIomIae OOKOBOI MOBEPXHOCTH KOHYCA.

5. OceBoe ceueHMe IMIMHAPA — KBAJpaT, IUIOMAAb OCHOBAHMs WWIMHIpA paBHa 16w cm”.  Haiimure
IUIOIA/b TOJTHOM MOBEPXHOCTH LIMIIMHIPA.

Bapuanm 2

1. Bricora koHyca paBHa 64, a nuameTp ocHoBaHUs — 96. Haiinure oOpasyroniyio KoHyca.
2. Ilnomane OOKOBOHM MOBEPXHOCTH IWJIMHApPA pPaBHA 5511'1, a BbIcoTa — [/ . Haiimure muametp
OCHOBaHUSI.

3. JIlmameTp oCHOBaHHMs KOHyca paBeH 54, a qmHa oOpasyromeit — 45. Halinure miomans oceBoro
CEUYEHUS ITOT'0 KOHYcCa.

4. Panmuyc ocHOBaHHS KOHycCa paBeH 6 cM, a oOpa3yromas HAaKJIOHEHAa K IUIOCKOCTH OCHOBAHHS IIOJ
yriom 30°. Haiiaure:

a) TUIOIIA/Ih CEYCHHSI KOHYCA IIIOCKOCTHIO, TIPOXOIAIICH Yepe3 JIBe 00pa3yomue, yroil MeXy KOTOPhIMU
60°;

0) mromaaes 6OKOBOW MTOBEPXHOCTH KOHYCA.

5. OceBoe ceueHme IMWIMHApPA — KBaApaT, AWAroHaIb KoTtoporo 4 cMm. Haiimure tuiomaabs MOTHOU
MOBEPXHOCTH LIUJIUHIPA.

Kpumepuu oyenueanua kKonmpoavHoil pabomul:

Omenka 5 «OTJIMYHO» CTaBUTCS, €CJIM BBIMIOJIHCHA, BEPHO, BCA KOHTpOJhHAs paboTa, T.e.
0o0ydJaromuiicss BiIaJeeT OMPEICICHISIMH TEOMETPUUECKUX TEJI B MPOCTPAHCTBE, MX OCHOBHBIMH
CBOMCTBaMHU U MpHU3HAKAMH, BEPHO MX M300paKaeT, HAXOJUT HEOOXOIUMbIe KOMIIOHEHTH U BEIHMYUHBI.
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KontponbHas padora oopmiieHa rpaMOTHO, C BEPHBIM HCIIOJIb30BAaHHEM TEPMUHOB M 0003HAYCHUH, IPU
3TOM - MOTYT OBITh JOIYIIEHbl HE3HAUUTEIbHbIE IIOIPEIIHOCTH, KOTOPBIE B LIEJIOM HE BJIMSIOT Ha XOI
peLIeHHs U Ha OTBET.

Onenka 4 «XOpoWIO» CTaBUTCS, €CIU CTyAeHT BbINONHWMN 80% WM pelieHa BcS KOHTPOJbHAs
paboTa, HO MOMyIIeHO HEeOONBIIOEe KOJUYECTBO OIMMMOOK MPH yKa3aHWU TEOPETHYECKHX (HaKTOB, WIH
IPOIYILEH OANH U3 ITANIOB PELICHUS 3a4a4.

Onenka 3 «yJIOBJIETBOPUTEIbHO» CTaBHUTCS, €CIU CTYACHT BBINONHUI Oonee 50% 3amaHuii
KOHTPOJIBHOM paboThl. [loka3zaHO 3HaHHE TOJNBKO OCHOBHOI'O MaTepuasia, HO HE YCBOEHBI €ro IeTalu,
JOIYLIEHbI IIPY PEIIEHUH HeTOYHOCTH. HenoctaTouHo npaBuiIbHO NPUMEHSET OCHOBHBIE TEOPETHUYECKHE
(axThl, MOIOXKEHNUS, JOMYCKAET OMNOKH MPU M300paskeHNH MHOTOTPAHHUKOB WIJIM TEJl BPAILICHHS.

OneHka 2 «HeyJAOBJETBOPUTENBHO» CTaBHUTCS, €M CTyAeHT BoimonHun 50% u menee 50%
KOHTPOJIBHOM paboThl, HE 3HAET 3HAUUTEIbHOM 4acTH MaTepuana, JOIyCKaeT CYLIECTBEHHbIE OLIMOKHU, C
3aTpyAHEHUSAMH BBITIOJIHACT YEPTEKXK.

KonTpoabsnasi padora Ne7
Tema: «O0bEMBI M IUIOIIAIM IOBEPXHOCTH MHOTOTPAHHUKOB U TeJI BpAIlleHUsD)

Bapuanm 1
1. Iuaronans kyOa paBHa\/E cm. Haiinure ero oosem.

2. JIBa peOpa mpsMOYTOJIBLHOTO IMapaJIISIICIIAIIC I, BRIXOISIINE U3 OJHON BEPIITNHBI, PABHBI
2 u 4. Jlnaronainp mapaienenumnenaa papHa 6. Haliqure o0beM napaienenumnesa.

3. Pammycel Tpex mapoB paBHBI 3cM, 4 ¢cM u 5 cMm. Haiinmure paguyc mapa, o00beM KOTOPOTro
paBeH CyMMe UX 00bEMOB.

=

4. Kakoe xonnuecTBO He(pTH (B TOHHAX) BMEIACT IMIMHAPHYECKas LIUCTepHa AUaMeTpoM 18 M
¥ BBICOTOH 7 M, €CJTH TLIOTHOCTH HeTH paBHa 0,85 r/cm?.

5. HaiiiuTe BEICOTY KOHYCA, €CIH ero 00beM 487 cM°, a paanyc OCHOBAHHS 4 CM.

Bapuanm 2
1. O6bem Ky0Oa pasen 64 cm®. Halinure ero guaronans.
2. Haliaure pasyc 0OCHOBaHHMS KOHYCa, €CJIM €10 BBICOTa 3 ¢M, a 00beM 2,257 cv®.

3. Haﬁ,[[HTe 00BeM MHOT'OT'paHHUKA, I/I306pa)KCHHOFO Ha PUCYHKE, BCC ABYI'PDAHHLBIC YTJIBI KOTOPOTO
MMpAMBIC. Pa3smepr! Ha puc. JaHbl B CM.

|
i
|
|
|
|
|
I

()
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4. Haiinute 06beM MUpaMHUIBI, BEICOTA KOTOPOH paBHA 6 CM, a OCHOBaHHUE — MIPSIMOYTOJILHUK CO
cTopoHaMu 3¢M # 4 cM.

5. O0bem mrapa pasen 288 . HaiinuTe miomaap €ro NOBEPXHOCTH.
Bapuanm 3

1. O6pasyromas KoHyca, paBHas /2 cu, HAKJIOHEHA K TIOCKOCTH ocHoBaHus mox yriaom 30°. Haitnure
00BEM KOHYCA.

2. Haiigute BBICOTY KOHYCa, eclti €ro 00beM 487 cM®, a paaMyc OCHOBaHHUS 4 CM.

3. Haiimute 0o0beM MHOTOTpaHHHKA, W300paXKCHHOTO Ha PHCYHKE, BCE JBYTPAHHBIC YIIIBI KOTOPOTO
npsiMble. Pa3meps! Ha prc. TaHBI B CM.

4, Haiigure ruioIia/is IOBEPXHOCTH IIapa U €ro 00beM, €ClI paJuyc 1mapa paBeH 4 cM.

5. Haiigute paanyc ocHOBaHHs MJIMH/PA, €CIIU ero 00beM paseH 120 cm?, a BeicoTa 3,6 cM.

Bapuanm 4

1. JIa peOpa mpsMOYTOJIHHOTO IMapauiesieNue[a, BIXOIAIINEe U3 OJHON BEPIIWHBI, PaBHBI 2M, 3M.
O0beM naparienenuriea paBex 36Mm3. Haiinure ero quaroHalib.

2. Haiigure 00beM MHOTOIpaHHMKA, M300paKEHHOTO Ha PHUCYHKE, BCE ABYIPAHHBIE YIJIBI KOTOPOTO
npsMele. Pasmepsl Ha puc. JaHbI B CM.
a

s/ l/

3. Halinure o0beM KOHYcCa, €CITH €ro BEICOTa 3 CM, a pajuyc ocHOBaHHA 1,5 cM.

4. HaiiuTe BBICOTY LMIIMHJIPA, €CIH €10 00beM paBeH 241 cM®, a pajiiyC OCHOBaHHS v 2 CM.

5. Haiigure paamyc mapa ¥ IUIomas HOBEPXHOCTH 11apa, eClii ero oobeM pasen 113,04 e,

Kpumepuu oyenueanua kKonmpoavHoil pabomul:

OneHka 5 «OTJMYHO» CTaBUTCS, €CITM BBHIMOJIHEHA BEPHO BCA KOHTpONbHas paboTa, T.e.
oOyuaromuiics Biageer GopMyiIaMu BEIYUCIECHUS] 00BEMOB U TUIOMIAIEH MOBEPXHOCTH MHOTOIPAHHUKOB
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U Tell BpallleHHs, a TaKKe, BEPHO UX M300pa’kaeT, HAXOAUT HEOOXOAMMBbIE KOMIIOHEHTHl U BEPHO
HOKa3pIBaeT Ha yepTexe. KoHTpombHas paboTa odopmiieHa IpaMOTHO, ¢ BEPHBIM HCIOJIB30BAaHHEM
TEPMUHOB U 0003HAYEHU, IPU 3TOM - MOT'YT OBITH JOMYIICHBI HE3HAYNTEIBbHBIE MTOTPEITHOCTH, KOTOPBIE
B 1IEJIOM HE BJIMAIOT Ha XOJ PELICHUS U Ha OTBET.

Onenka 4 «XOpoOLIO» CTAaBUTCS, €CIK CTyAeHT BHIMONHWI 80% WM pemieHa BCS KOHTPOIbHAs
paboTa, HO MOMyIIeHO HEOONBIIOEe KOJUYECTBO OIMMOOK MpPH YKa3aHWU TEOPETHUECKHX (HaKTOB, WIH
NPOMYILEH OAWH U3 3TANIOB PEILICHUS 3a/1a4.

OrneHka 3 «yJIOBJETBOPHUTENBLHO» CTABHUTCS, €CIH CTYACHT BhIMoNHWI Oonee 50% 3amanuii
KOHTPOJIbHOU paboThl. [loka3aHO 3HAaHME TOJIBKO OCHOBHOIO MaTepHaja, HO HE A0 KOHIA YCBOEHBI
¢dopMynbl BBIUHCICHHS OOBEMOB W IUIOMIAZCH MOBEPXHOCTH MHOTOTPAHHHKOB M TENl BpAIICHUS.
HepocratoyHo mnpaBUIBHO TPUMEHSET OCHOBHBIE TEOpETHYECKHE (aKThl, IMOJOXKCHHUS, OMycKaeT
oMOKH IpU U300pa’keHNH MHOTOTPAaHHUKOB HJIM TEJI BPALLCHUS.

OneHka 2 «HeyJAOBJETBOPUTENBHO» CTaBHUTCS, €ClIM CTyAeHT BoimonHun 50% u menee 50%
KOHTPOJIBHOH paboThl, He 3HAET 3HAUYUTEIBHON YacTH MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OMINOKH, C
3aTPyAHEHUSMU BBIIOJIHAET YEPTEXK.

KonTpoabnasi padora Ne§
Tema: «Iloka3aTenbHas U Jorapupmuuyeckass QyHKIUHID)

Bapuanm 1
1 X
1. Tloctpouts rpaduk GyHkmuu YV = g
2. PemmuTs ypaBHEHHS:
1
h* = — 6% =1
a) 125 6)

3. Bruuciurs:
log,32 + log, 216 —log, 81

4. PemmTh HEpaBEHCTBA!

» (05) ©20,25 6 log,,(2x+5)<2
5. Pemuth ypaBHEHUS:

a) log, (x—5)+log, x=1log, 6.

6) 5 —4-5"-5=0.
6. Hailinnre 3Ha4eHNE BBIpAXKCHUS.

46+ 245 -46-245

Bapuanm 3

1
1. MoctpouTs rpaduk GpyHkumm: V = (E]x
2. PemuTh ypaBHEHHS:

a) 6.‘:‘ — 1 , 6) ?-2.':'+3 = 49
716
3. Beruucnurs:
log, 243 +log. 625 —log, 256

4. PemnTh HepaBeHCTBA:

-

a) 0,752 =049 6)log,(2x—1) <

5. Pemuth ypaBHEHUS:

Ba |
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a) log,x +log,(x—3) =2
6) 7% —8-7+7=0

6. HaiiTi 3HaueHne BhIpaskeHUS

46245 -4/6+ 245 .

Bapuanm 4

1. IToctpouts rpaduk pyaxmum: y = 3"
2. Pemuth ypaBHEHUS:
a) 51‘ — 125’ 6) 2x+3 — S.‘-t‘+1
3. Bpraucauts:
1 —
log, 27 + log, i log,; V15

4. Pemuth HEpaBEHCTBA:
a) 271 = (;]H‘T 0) log:(3x—4) = —1
5. Pemwuth ypaBHEHUS: )
a) logox + log.(x—4)=1
0) 49— 8-7+ 7 =0
6. Haiitn 3HaYCHWE BRIPAKEHUS:
i.'"g — /37 i."lg + 437

Kpumepuu oyenueanusa KoHmpoabHoi padomul:

O1eHKa 5 «OTJIMYHO» CTaBUTCS, €CIM padoTa BBIMOJIHEHA TOJHOCTBIO; CTYACHT BiaJeeT
METOJaMU U CHocobaMM pelleHMs] IOKa3aTEeNbHBIX M JIOTapU(PMUYECKUX YpaBHEHUH U
HEPaBEHCTB, BEpHO M300paxkaeT rpaduku QyHKIUN, HAXOAUT 3HAUYECHUE BhIpakeHui. B pabore
BO3MO>XHa OJHa HETOYHOCTH, OIIMCKa, KOTOpafl HC SABJACTCA CJICACTBUEM HCE3HAHUSA WU
HEMOHUMaHUs y4eOHOT0 MaTepuaa.

Onenka 4 «XOpouIO» CTaBUTCS, €CIU CTYACHT BBINOJHWI paboOTy IMOJHOCTBbIO, HO
000CHOBaHHUS NIATOB PEIICHHs] HEJOCTATOYHBI, JOMYIIEHBI OJHA OUIMOKAa WM €CTh JABa — TPHU
HEJI04€Ta B PEIICHUN YPAaBHEHHM WIIM HEPABEHCTB.

Onenka 3 «yI0BJIETBOPUTEIBLHO» CTaBUTCS, €CITU CTYIACHTOM JOMYIIEHO Oojee OaHOU
0HII/I6KI/I NI 60.]'[66 ABYX — Tpex HCO04YCTOB l'[pI/I BBIITOJIHCHU N pa6OTI>I, HO OCHOBHAA 4YacCThb
paboTHI BHITIOJTHEHA BEPHO.

OneHka 2 «HeYIOBJETBOPUTEIbHO» CTaBUTCSA, €CITU  CTYACHTOM  JIONYIICHBI
CYIIIECTBEHHBIE OIIMOKH, TOKa3aBIINE, YTO OH HE BIAJeeT MPOrpaMMHBIM MaTEpHAIOM IO
JIAaHHOH TeEME B MOJIHOM 00BEME.

JloMalHsisi KOHTPOJIbHasi padoTa
Tema: «/lekapToBa cucTeMa KOOPAMHAT U BEKTOPHI B IPOCTPAHCTBE)

Bapuanm 1
1. a) JlaHo: 0) ano:
a (2;4;-6) a(2;-4;,0) 2a—3bwuc(m+n; m-n;2)KoTHHEAPHBI
b (-9;-3;6) b (3;-1;-2)
¢ (3;0;-1) Haiitu:
Harvitu: m,n-?
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N o O

1
=-;b+ta+t2c

. M306pasuts cucremy koopauaatr OXYZ u moctpouts Touky A(-2;-3;4). Halitu paccrosiHue

OT ATOH TOYKH JI0 KOOPIUHATHBIX TJIOCKOCTEH.

Hansl Bektopsl b(1;4;-3) u a(-2;3;1). Onpenenure 3HaYeHUs K, IpU KOTOPBIX YrOJI MEKIY
BekTopamu a+kb u b siBiseTcs: OCTpBIM, TYIIBIM, IPSAMBIM.

Hanbr Toukn M(-4;7;0), N(0;-1;2). Haiinute paccTosiHie OT Hadaiga KOOPAUHAT 0 CEPEAMHBI
otpe3ka MN.

Haiinute xoopaunatel Bektopa 3b+2a, ecim a = 2i — 3j+K, b(3;0;2).

Onpexenure, Jiexar Jid B oHo# mockoctu Touku: A(1;1;1), B(-1;0;1), C(0;2;2), D(2;0;0).
Komrutanapusl i Bekropsl: b(2;1;1,5), i+j+K u i-j?

B napamnenenunene ABCDA1B1C1D1 £BAA1= 2BAD = £DAA;1=60°, AB=AA1=AD=1.

Boruucnure pnunsl BekropoB AC:1 u BD1.

Bapuanm 2

. a) Jlano: 6) dano:
a (1;-3;-1) a(1;-2;m)  awub - komumHEAPHBI
b (-1;2;0) b (n;6,3)
Haiitn: Haiitu:
c=a+2b m,n-?

. MBo6pasuts cucremy koopauHatr OXYZ u noctpouts Touky A(1;-2;-4). Haiitu paccrosinue

OT 3TOM TOYKH IO KOOPJIAUHATHBIX MJIOCKOCTEH.

Jlansl BekTopsl D(3; M;2) u a(4;1;-2). Onpenenure 3HAYCHUS M, IPU KOTOPBIX YTOJ MEXKITY
BEKTOPaMH a ¥ D SBJSIETCS: OCTPBIM, TYIIBIM, TIPSMBIM.

Jausl Touku M(-4;7;0), N(0;-1;2). Haiimute paccrosiHue OT Hayasia KOOPAWHAT JI0 CEePeIUHbBI
otpeszka MN.

Jaubl BekTops! a u b. Haiinure b(at+b), ecnim a = -2i + 3j + 6k, b(6;0;-8).

Omnpenenure, IeKaT Ju B OAHOM tutockoctu Touku: A(1;0;-1), B(-2;-1;0), C(0;-2;-1),
D(1,5;0).

Komrmanapust i Bektopsl: b(-1;2;3), i+j u i-k?

B nmapannenenunene ABCDA1B1CiD1 £BAA1= £BAD = £DAA1=60°, AB=AA1=AD=1.

Brraucnute qiunsl BekTopoB AC1 u BDy.

Bapuanm 3

. a) Jlano: 0) dano:
a (4;-3;5) a(1;-2;0)  2a—3bwuc(m;8;n) - koTuHEApHBI
b (-3;1;2) b (-2;0;4)
Haittu: Haittu:
c=2a-3b m,n-?
Hanwt Touku A(-1;5;3), B(7;-1;3), C(3;-2;6). doka3aTh, uto  ABA — npsMOyroibHBIi.

Bepumnsr  ABX umeror koopaunatel A(mM;-3;2), B(9;-1;3), C(12;-5;-1). Onpenenure
3HauUeHUs1 M, IpH KOTOphIX yroil C TpeyroJbHHUKA TYHOM.
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4. Jlausl Touku M(-4;7;0), N(0;-1;2). Haiigute paccTossHEE OT Hayajla KOOPIUHAT J0 CePEeIUHbBI
otpe3ka MN.

5. Haiinute koopauHaThl BekTopa ¢ = 2a — 3b, eciin a = 4i — 3], b(-3;1;2).
6. Jlokaxwurte, uro Touku A, B, C nexar Ha ool npsmoii: A(6;-1;2), B(0;3;-2), C(3;1;-1).
7. Kommnanaphsl in Bektopsl: 0(2;1;1,5), i+j+K u i-j?
8. B mapamnenenunene ABCDA1B:1CiD:1 £BAA1= £ZBAD = £DAA1=60°, AB=AA1=AD=1.
Boruucnure nnunel BekropoB AC1 u BDs .
Bapuanm 4
1. a) JlaHo: 0) Hano:
1

a(2;-1,0) a (2;-4;0) Ja- 3b u ¢ (M+n;-3;M-n) - KOJTMHEAPHBI

b (-3;2;1) b (3;-1;-2)

c(1;1;4) Haiitu:

Haritu: m,n-?

1
p=7a +3b-2¢

2. HNanwl Touku A(-1;5;3), B(-1;3;9), C(3;-2;6). lokasarp, 4To ABA' — IpsAMOYTOJIbHBI.

3. Han xy6 ABCDA1B1C1D1. Mcnions3yst MeToa KOOpAWHAT, HAWTUTE YTOJI MEXKAY MPSIMBIMU
AB1u A1D.

4. Jlausl Touku M(-4;7;0), N(0;-1;2). Haiigute paccTossHEE OT Hayajia KOOPHMHAT J0 CePEIUHbBI
otpe3ka MN.

5. Bekropsl a u AB paBubl. Haiiiute koopaunatel Touku B, ecnu a = 2i — 3] + k u A(1;4;0).

6. Hokaxwure, uro Touku A, B, C nexxar Ha onHo# npsimoit: A(0;0;-1), B(5;-3;1), C(-5;3;-3).
Kakast u3 HUX JISKHUT MEKIY ABYMS IPYTHMU?

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

8. B mapamnenenunene ABCDA1B:1CiD:1 £BAA1= 2ZBAD = £DAA1=60°, AB=AA1=AD=1.

Brraucnute qiunbl BekTopoB AC1 u BDy.

Kpumepuu oyenueanua KonmpoabHou padoomoi:

OreHKa 5 «OTJIMYHO» CTAaBUTCS, €CITU BBIMOJHEHA BEPHO BCSI KOHTPOJIbHAS paboTa, T.e.
oOyudaromuiicss BuaaeeT (GpopMmynamMu mapamienbHOTO MEePeHoca, KOOPAUHAT CEPEeIMHBI OTpe3Ka.
Kontponbnast pabGota odopmieHa TpamMOTHO, C BEpPHBIM HCIOJIb30BAHHEM TEPMHUHOB U
0003HaYEeHH, TTPH ITOM - MOTYT OBITh JOMYIICHB HE3HAYUTEIbHBIC MOTPEIIHOCTH, KOTOPHIE B
11€JIOM HE BJIUSIFOT Ha XOJ] PEIIEHUS U Ha OTBET.

Onenka 4 «Xopomio» CTaBUTCS, €cOu CTyOeHT BoeimonHuI 80% wunu pemieHa BCs
KOHTpOJIbHasE paboTa, HO JOMYIIEHO HeOOJbIIOe KOJIMYECTBO OIMOOK TpHU yKa3aHUU
TEOpETUYECKHX (DaKTOB, WIIM MIPOIYIIEH OJJUH U3 ITAMOB PEUICHUS 3a1a4.

OneHka 3 «yAOBJIETBOPUTENbHO» CTaBUTCS, €CIH CTyAEHT BBIMOMHUI Oonee 50%
3aJJaHUi KOHTPOJbHOU paboThl. IlokazaHo 3HAaHME TOIBKO OCHOBHOIO MarepHaia, HO HEe J0
KOHI[A YCBOEHBI ()OPMYIIbI BEIUMCICHHSI 00BEMOB U TUIOIIA el TOBEPXHOCTH MHOTOTPAHHUKOB U
Ten BpamieHus. HemocTaTouyHo TPaBUIBHO TPUMEHSIET OCHOBHBIC TEOPETHYECKHE (DAKTHI,
MOJIO’KEHUS, JOMYCKAaeT OMMOKH MPH U300paKEHUU MHOTOTPAHHUKOB WJIM TEJ BPAIICHHS.

OrneHka 2 «HeyIOBJIETBOPUTEIBHO» CTaBUTCS, €CIM CTYACHT BHIMOIHWI 50% u MeHee
50% KOHTpOJBHOW pabOThl, HE 3HAET 3HAYMUTENBHOW dYacTH MarepHuana, JOMyCKaeT
CYIIIECTBEHHBIC OMIMOKH, C 3aTPYTHEHUSIMH BBIMIOJHSIET YEPTEK.
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