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1. TACIIOPT

1.1. Kommnekr-oneHounslx cpencts (KOC) mnpenHasHaueH [uisi KOHTPOJISI M OLIEHKH
00pa30BaTeNbHbIX JOCTUKEHUM 00YJaroIIMXCs, OCBOMBUIMX MPOrpaMMy y4eOHON AMCLUILIMHBI
OIlJ1.07 Marematuka. KOC BkiIrOYalOT KOHTPOJBHBIE MaTepuaabl Uil MPOBEIACHUS
POMEXYTOUHOU arrectanuu B ¢popme auddepeHuupoanHoro 3auéra B 1cemectpe, u B popme
sK3ameHa Bo 2 cemectpe | Kypca.

1.2. KOC pa3paboTan Ha OCHOBaHUH TOJIOKCHHI:

1) nmpumepHO# MporpaMMbl 00IIIE00pa30BATEIHLHON yUeOHON MUCHUIIIMHBI «MaTemMaTukay I
NpoECCHOHANIBHBIX ~ 00pa30BaTENIbHBIX ~OpraHu3aluii, peKoMeHIoBaHHON deneparbHbIM
rOCY/IapCTBEHHBIM  OIOJDKETHBIM  YUPEXKJIEHUEM  JOMOJIHUTEIBLHOTO  MHPO(ECCHOHATBHOIO
oOpazoBanus «MHCTUTYT pa3BUTHs NpodeccuoHAIBHOro oopasoBanus» (mporokon Ne 14 ot 30
HOs1Opst 2022 r1.), ¢ yderom OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CPEAHETO OOIIETro
obpazoBanus (mpotokoi ot 18.05.2022 r. Ne 371);

2) ®denepanbHOTO TOCYAAPCTBEHHOTO 0Opa30BATENBbHOIO CTaHIApTa CPEeaHero oOIIero
obpazoBanus (naisee — ®I'OC COO) (Ne 413 ot 27.05.2012 r, ¢ ©3MEHEHUSIMU U JOMOJIHEHUSIMU
ot 12.08.2022 Ne 732) 3) paGoueit nmporpaMmmbl y4eOHOM qUCHMIUITMHEI MaTeMaTHKa.

1.3. KoMmieKT-011eHOUHBIX CpelICTB BBOASTCA B AeiicTBuUE ¢ «01» cenTsiops 2023 r.



2. Pe3yabTaTbl 0CBOEHHS Y4eOHOI IUCIUNJIMHBI, MOJIeKalIHe MpoBepKe

Kontposb 1 onienka pe3ysabTaToB OCBOCHHS 00I1e00pa30BaTeIbHON AUCIIUILUIMHBI

OI1J1.07 MaTtemaTuka pacKpbIBarOTCS Yepe3 AUCHUILIMHAPHBIC Pe3yIbTaThl, HAlIPaBJICHHbBIC HA

dbopMupoBaHue 00X U MPOoheCcCHOHATBHBIX KOMIIETEHIIUN MO pa3/iesiaM U TeMaM COJIeP KaHUS

yueOHOro Marepuara.

Odmasi/npogeccuonaabHas

Tun oneHOYHbIX

KOMIICTCHIUSA Pamen/TeMa MepOlel/IﬂTI/lﬁ
OK 01. YcrHblit onpoc,
Pasznenl — Pazgen 11 TECTOBBIC 3aJaHUS,
MPaKTUYECKHUE pabOThI
OK 02. YcTHbIit onpoc,
Pa3nenl — Pazmen 11 TECTOBBIC 3aJaHMA,
IIPaKTUYECKHE pabOThl
OK 03. Pazgenl — Pasnmen 11 Brimonnenue
OK 04. Pasnenl — Paspen 11 MPaKTUYECKHUX 3aJIaHUM
OK 05. Paznenl — Pa3pen 11 [TpoekTHas pabora
OK 09. Paznenl — Pa3pen 11 ITpoekTHas pabora
OK 01, OK 02 Pasnenl — Paszen 11 Bhinosenye sananmi

OK3aMCHa




3. KOMILJIEKT KOHTPOJIbBHO-OHEHOYHbBIX CPEACTB AJIs1 OHEHKHA
OCBOEHUA YYEFHOU JUCITATLIAHBI
KOMIUTEKT KOHTPOIBHO-OLEHOYHBIX CPEJCTB 10 IIPOMEXYTOYHOM aTTECTALMU COAEPIKUT:
[TosicHUTENBHYIO 3aIUCKY;
Nuctpykiuto;
Kpurepuu oueHuBanus;

Pexomennaryu 11t mpoBepku (mpoBeaeHus) auddepeHunpoBaHHOTO 3auéTa;

o B~ w0 D

3aganus tecroBoro tuma (15 3amanuii B 1 cemectpe o0yuenus, 20 3aganuii Bo 2 cemecTpe)

HosicHuTeIbHASA 3aNIMCKA
3amanus g TpoOMeXyTodHOM arrectarmuu mo aucnuimmae OITJ[.07 Maremartuka
COCTAaBJICHbl Ha OCHOBE palodeil mporpaMMbl [0 JUCHMIUIMHE, OTHOCSIIEHCS K
oOmieoOpazoBareTbHOMY IIMKITY. [IpoMexyTouHas arTecTalusi OCYIIECTBISIETCS C  LEJbIO
OTpe/ieNieHUs] YPOBHSI YCBOCHHS CTyIEHTaMH Yy4eOHOrO Marepuallia U BBIABICHHUS OOIIUX U
po(ecCHOHATLHBIX KOMIETCHIINIA CBsi3aHHBIX ¢ nucruiuinaon OIT/1.07 MaremaTika nepBoro u
BTOPOT'O ceMecTpa 00yUYEeHUsI.
3amanus  auddepeHupoBaHHOrO 3auéTa M HK3aMEHAa TMO3BOJIAIOT  BBISIBUTH Y
00y4JaromuXxcsi YpOBEHb CIIOCOOHOCTH OPraHU30BaTh COOCTBEHHYIO NIESTENBLHOCTh, OINPENENATh
METOBI M CIIOCOOBI pelIeHUsT 3a/1ad, OIIEHWBaTh MX dPPEKTUBHOCTh U Ka4eCTBO, OCYIIECTBIAThH
MOWCK, aHAJIM3 M OLIEHKY MH(OpMaIiK, HEOOXOAUMON Ui pelieHusl 3aja4, peniaTh mpoOaeMsl,
OIICHUBATh PHUCKH, MPUHUMATh DPEIICHUS B HECTAHJIAPTHBIX CUTYyalMsIX, a TaK e - 3HAHUS,
YMEHHMsI MU HaBBIKM IO MaTeMaTHKe, HEOOXOAMMBbIE IJIsi HCIOIb30BAaHUS B XOJA€ H3YYECHUS
CHEIHUANIbHBIX JTUCIHHUIUIUH TPOo(EeCCHOHATBHOTO MHWKIA, B MPAKTHYECKOW AESITENbHOCTH U
MMOBCETHEBHOW KU3HU.
JIns ONEHKM 3HAHWUW HCMOJB3YEeTCA 3aJaHusl TECTOBOTO THUmHa. Bompockl W 3amaHus

C(I)OpMI/IpOBaHLI B COOTBETCTBUH C TEMaTUKOMH pa60qel71 IporpamMmsal U y‘-IC6HBIM IJIaHOM



PaccmoTpeno u onobpeHo YTBEPXJIAIO

Ha 3aCeJaHUH METOIMYECKOH KOMHCCHH 3aMecTHTENb AUpeKTOpa
€CTEeCTBEHHOHAYYHbBIX JAUCLIMIUIHH

< s
[Mporokon Ne 1

ot 30 aBrycra 2023 r.
[Mpeacenarens MK
‘:k.\\ B.H. YepHbiiuépa

\

MuddepenunpoBannbliii 3a4éT nmo gucununiaune OIL 07. MaTemaTuka

aast ctyneHToB 1 kypea cnenuaibaocTi 19.02.11 TexHoJi0orusi NPOAYKTOB MUTAHUSA U3
PACTUTEJIBHOIO CHIPbS

HNucrpykuus: Korrpoabpaas padora coctouT u3 15 3aganuid.
3amanus conepxar Mo 4 BapuaHTa OTBETOB, NPUYEM KaXIblii BOMPOC MMEET TOJBKO OJWH
BapHUaHT IPAaBUIBHOIO OTBeTa. BbIOepuTe HY)XHBIM BapUaHT U OTMETHTE COOTBETCTBYIOIILYIO
sA4YelKy B TaOJIMIly OTBETOB Ha OjaHKe 0TBEeTOB. [IpenosaBaTeinnto npesocTaBIsOTCs:

1. Pemenns Bcex 3ananuil.

2. bnank oTBeTOB (TabnHIla, BBIIAHHAS MPETIOAABATEIIEM).
be3s pemenus 3aganuii 61aHK ¢ OTBETaMU HE IPUHUMAETCS.

Kpurepun onieHKH KOHTPOJIBLHOMH padoThI

MakcuMaIbHOe KOJIU4ecTBO 0217108 — 15

«5» -14-15 oamnos
«4y» - 11-14 6annos
«3» - 7-10 damoB

«2» - 0 - 6 baytoB



PaccmoTpeno u onobpeHo VTBEPXJIAIO
Ha 3acelaHuH METO/IMYEeCKOH KOMHUCCHHM 3aMecTUTENb AUpeKTopa

CCTCCTBCHHOHAYYHBIX AHUCUHUILIIMH

[Mporokon Ne 1
ot 30 aBrycra 2023 r.
[Mpeacenarens MK

‘3\\ B.H. YepHbiiuépa

\

Mucnummmna: OII. 07 MaTtemaTtuka
JAnddepeHnupoBaHHbIi 324ET
INNCBMEHHAS PABOTA
Cemectp 1

CIIEHUAJIBHOCTb: 19.02.11 TexHos10rusi NPOAYKTOB MUTAHUS U3
PACTHTEIBHOTO CHIPbS

UHCTPYKIUA: 3aaHus CIeIyeT BBIMOIHATD aKKYPaTHO U TTOJAPOOHO,
3aMMCchIBasi BCE MPOMEKYTOUHBIEC BEIUUCICHHUS, (POPMYITBI,
KOTOPBIC UCIIOJIB3YIOTCS IS pemeHust. [ padguku criemayer
CTPOUTH C MOMOIIBIO0 YEPTEKHBIX HHCTPYMEHTOB.

KPUTEPMU OLIEHKMU: MakcumanbHOE KOJIMYeCTBO OayioB — 15
«5» -14-15 6amnos

«4» - 11-14 6amnoB

«3» - 7-10 6amnos

[IpenogaBatens O.B. Bonkosa
1 BapuaHT

3ananme 1

Bonpoc:
2 =241 z,=3i+1

JlaHBI KOMIUIEKCHBIE YHCIIA: )

Bbiunciure: a) -t t 2

Buvibepume ooun us 3 sapuanmos omeema:

1) 4+3i

2) 3+4i

3) 4i +2

3ananue 2

Bonpoc:

OyHKIHS, Y KOTOPO 007acTh OMpe/eNieHNs] CAMMETPUYHA OTHOCUTENILHO Havalla KOOPAUHAT U

JUTS JTFOOOTO X M3 00JIaCTH OTIPEIeNICHUs CTIPABEIITUBO PABEHCTBO

f(-x) = —f(x):

Buvibepume ooun u3 3 eapuanmos omeema:

1) HeueTHast HYHKIIHS

2) yeTHast HyHKIHS

3) orpaHnuyeHHast PYHKIHS

3ananue 3
Bonpoc:
. x+2
Haiinute obnacte onpenenenus GyHkuuu Yy = -
e

Buvibepume ooun uz 3 eapuanmoe omeema:
1) x — mo6oe uncno
2) x — moboe uncio, kpome -2 u 1




3) x — moboe yucio, kpome 1
3ananue 6

Bonpoc:

HpaBI/IJ'IO, C IIOMOMIBIO KOTOPOT'O 110 Ka’XXKI0MYy 3HAYCHHUIO HE3aBUCHUMOM HepeMCHHOfI MOXHO

HaWlTH €AMHCTBEHHOE 3HAYEHUE NIEPEMEHHOMN HA3bIBACTCS:

Buvibepume ooun uz 3 eapuanmoe omseema.
1) 3HaYeHHEM

2) apryMeHTOM

3) byukmuein

3ananmue 7

Bonpoc:
VYkazaTh 00sacTh onpeaencHus GyHKIIUH,

3aIaHHOM IpaUKOM:
Buibepume ooun u3z 3 sapuanmos omeema:

1) (2;4)
2) [-4:2]
3) (-1;3]
4) [-4:4)
3apanue 8

Bonpoc:
[pu kakux 3HaYeHUX X QyHKIWMS Y = g(X),

3aaHHas rpaduKoOM Ha MpoOMexyTKe [-6;6],
NPUHUMAET T0JI0KHUTEIbHbBIC 3HAYCHHUS.

Buibepume 00un uz 4 eapuanmoe omeema:
1) (-5,3; 0) U (2; 4)

2) (-4,-3)U(-1;1) U (3;6)

3) (0; 4]

4) [-6;-4) U (-3;-1) U (1; 3)

3ananue 9

Bonpoc:

I[pu kakux 3HaYeHUsIX X QyHKIWMS Y = g(X),
3aJaHHas rpaKoOM Ha npomexyTke [-8;4],
NPUHUMAET OTPULIATEIbHBIC 3HAYCHUSI.

Buvibepume ooun uz 4 seapuanmos omeema:
1) (-7;-2) U (0; 2)

2) [-7;-2]1 U [0; 2]

3) [-8; -6) U (-5; -3) U(-1; 1)

4) (0; 4]

3apanue 10

y=g(x)

Iy

Y

\\

Y




Bonpoc:
o . 3m
Haiinurte 3HaueHue cosa, ecnmu sina =-0.8u m< a < —

Buibepume ooun uz 4 sapuanmos omeema:

1) -0,6 2) 0,6 3)0,2 4)0,36
3ananme 11

Bonpoc:
YrpocTure Beipaskenue 7¢0s%0 — 5 + 7sino.

Buibepume ooun uz 4 sapuanmos omeema:

1)1+costq, 2)2 3)-12  4)12

3apanue 12

Bonpoc:

Pemmte ypaBHenue cosx =1
Buibepume ooun uz 4 eapuanmos omgema:

1)2mn,nez  2)Z  3)Z+2mn,neZ 4)mn, neZ
3ananue 13

Bonpoc:

Haiinute MHOXXECTBO 3HaUEHUH (PYHKIIUH: y = COSX — 2
Buvibepume ooun uz 4 seapuanmos omeema:

1)[3;1]  2) (oo +0)  3)[-1;1]  4) [-3;-1]
3ananue 14

Bonpoc:

3aKOHYHM IPEeJIOKEHHE, BIIMCAB MIPOIYIIEHHOE CI0BO. Pa3znen reomerpun, B KOTOpOM
U3y4yaroTCs CBOICTBA (GUTYp B IPOCTPAHCTBE, HA3BIBACTCA .........
1. Tpuronomerpust 2. Crepeomerpusi 3. [Imanumerpus

3apanme 15

Bonpoc:

VYKakuTe NepByr0 akCHOMY CTEPEOMETPUU:
Boibepume ooun uz 4 eapuanmos omeema.:

1. Yepes mobble aBe TOYKU MOMKHO HPOBECTH NPSIMYIO, H TOJIBKO OJHY

2. yepe3 IpsMYIO U He JISKAIyl0 Ha He TOYKY MPOXOAUT €AMHCTBEHHAS IUIOCKOCTh
3. yepe3 /Be mepeceKarouecs npsMble TPOXOAUT €IUHCTBEHHAS TIOCKOCTh

10



PaccmoTpeno u onobpeHo VTBEPXJIAIO
Ha 3ace/IJaHuM METOJIMYEeCKO KOMMCCHH 3aMecTUTENb AUpeKTopa

CCTCCTBCHHOHAYYHBIX AHUCUHUILIIMH

[Mporokon Ne 1
ot 30 aBrycra 2023 r.
[Mpeacenarens MK

‘:k.\\ B.H. YepHbiiuépa

\

Jucnunimua: OII/. 07 MaTtemaTuka
JudppepeHpoBaHHbIN 324€T
IIMCBMEHHAS PABOTA
Cemectp 1

CIIEUAJIbBHOCTD: 19.02.11 TexHoJi0orUsi MPOAYKTOB NUTAHUSA U3
PACTUTEJBHOIO CHIPbS

UHCTPYKIUA: 3aaHus CIeyeT BHIMOIHATh aKKYPaTHO U TTOJAPOOHO,
3aMMchIBasi BCE MPOMEKYTOUHBIE BBIUMCICHHUS, (DOPMYIIHI,
KOTOPBIC UCIIOJIB3YIOTCS IS pemeHust. [ paduku criemqyer
CTPOUTH C MMOMOIIBIO0 YEPTEKHBIX UHCTPYMEHTOB.

KPUTEPUU OLIEHKMU: MakcumanbHO€ KOJIMYeCTBO OayioB — 15
«5» -14-15 6amnos

«4» - 11-14 6amnos

«3» - 7-10 6annoB

[IpenonaBarens O.B. Bonkosa

2 BapuaHT

3ananme 1

Bonpoc:
JlaHbl KOMIUTIEKCHBIE Uncaa: Z1=3+i, Zo=5-2i

Beruncnure: a) 21+ 22 =

Buvibepume ooun us 4 sapuanmos omeema:

1) 4+3i

2) 8-

3) 8i +1

4) 3i -2

3ananue 2

Bonpoc:

®dyuxius Y =f(X),x € X, Ha3bpIBacTCS HEUETHOM, eciH €€ rpauK CHMMETPHYEH OTHOCHUTEIHHO

Bcmasvme nponyulenHHoe Ci060:

1) Havaiga KOOpIHHAT
2) ocH OpAMHAT

11




3apanue 3

Bonpoc:

xE

}J =
Haiitu o6nacte onpeneneHus pyHKIHHA Vx? —8x+15
Bvibepume ooun uz 4 eapuanmos omeema:

1) D(f) = (3; 5]

2) D(f) = (—0;3) U (5;+0)
3) D(f) = (3;5)

4) D(f) = (—o2; 3] U [5;+)
3apanue 4

Bonpoc:

Haiitu o0nacte 3HaueHus GpyHKIMM

345

2
I
-2 + i
1
!
i
i
I
I

Buvibepume ooun us 4 sapuanmos omeema:

1) E(f)=(0;6]
2) E(f)=(—0;2) U (2;+x)
3) E(f)=(3;5)
4) E(f) = (0; +0)
3ananue 5
Bonpoc:

[Ipu KakuxX 3HAUCHUSIX X PYHKLUS,

3aanHas TpaduKoM Ha MMPOMEKYTKE |-
8;9,4], mpuHUMAET MOJIOKUTEIIbHBIC
3HAYCHHS

Buibepume ooun uz 4 eapuanmos

omeema.

1) xE€ (-3;2) U (5; 9,4)
2) XE (-4,2) U (2;5)
3) xE (-4;7)




4) XE (2;5)
3ananue 6
Bonpoc:
BcraBbTe mpomnynieHHoe CJI0BOCOYETaHHE:
Ha pucynke nokasan rpagux
1) uérHol GyHKIUU

2) HE4YE€THOU (YHKIMH
3) ¢dysKIHE 00IIETO B

3ananue /

Bonpoc:
Beruucnuts:
cos(Barctgl — arccos (—0.5)

Buvibepume ooun uz 4 eapuanmos omeema:

V2 1 1
V3 2> 3) o 44—
3ananue 8
Bonpoc:

—_—

o : /2 T
Haiinure 3HaueHne cos a, eciu sin a = ”? n 0<a<—

Bvibepume ooun uz 4 eapuanmos omeema:

7

)-T 25 )T s

3ananue 9

Bonpoc:

YrpocTure Beipakenue: -3sin’a - 6 — 3cos%a
Buibepume 00un uz 4 eapuanmoe omeema.:

1)1  2)2cosa  3)cosa+sina

3ananue 10
Bonpoc:

Pemure ypaBHeHne sinx =1
Bwibepume ooun us 4 eapuanmos omeema:

1) 2mn,neZ  2)Z  3)I+42mn,neZ  4) mn,neZ

3ananue 11

Bonpoc

Haiinute MHOECTBO 3HaUeHUH QyHKIMKN y = SinX + 4



Buvibepume ooun uz 4 eapuanmoe omeema:.

1)[3;5]  2) (-o; +0) 3)[-1;1]  4)[-5; -3]
3ananue 12
Bonpoc
3aKoHYM NPEJJI0KEHUE, BIIUCAB MPOIYIIEHHOE CIO0BO:
Pasz[en FeOMeTpI/II/I, B KOTOpOM I/ISyIIaIOTCSI CBOP'ICTBa (i)I/Il"yp Ha IJIO0CKOCTH, HAa3bIBACTCA

1. Tpuronomerpus 2. Crepeomerpus 3. IImanumerpus

3apanme 13
Bonpoc

IIpsiMast 1€KUT B IUIOCKOCTH JAHHOTO TPEYTOJIbHUKA, €CJIM OHA IIEPECEKAET IBE CTOPOHBI
TPEYrOJIbHUKA, TaK JIU 3TO:
Bvibepume ooun uz eapuanmos omseema.

1. Her 2. Otuactu 3. Jla

3ananue 14
Bonpoc

VYKaxXuTe BTOPYIO aKCHOMY CTEPEOMETPHUU:
Buvibepume ooun us sapuanmos omseema:

1.9epes3 sr00bIe TPU TOUKH, HE JIeKAIIKe Ha OJTHONW NPAMOM, IPOXOAUT IIOCKOCTb, U IIPUTOM
TOJIBKO OJIHY

2. yepe3 JBe NEPECEKAIOINECS IPSIMbIE IIPOXOIUT IJIOCKOCTh

3. uepe3 MpsIMYIO M HE JIeXKAIYI0 Ha Hel TOUKY MPOXOJIUT IJIOCKOCTh

3ananme 15
Bonpoc

Hazosure o61yro npsamyto miockocreit ABC u CDB:
Buwibepume ooun us éapuanmos omeema.

1.CD 2.AD 3.CB

14



PaccmoTpeno u onobpeHo VTBEPXJIAIO
Ha 3acelaHUH METOJIMYEeCKOH KOMHUCCHHM 3amecTUTENb AMpeKTOpa

CCTCCTBCHHOHAYYHBIX JUCUHITIMH

[Mporokon Ne 1
ot 30 aBrycrta 2023 r.
[Mpeacenarens MK

Q\\ B.H. YepHbiiuépa

\

Mucnummmna: OII. 07 MaTtemaTtuka
JAnddepeHnupoBaHHbIi 324ET

IIMCBMEHHAS PABOTA
Cemectp 1
CIIEHUAJIBHOCTb: 19.02.11 TexHos10rusi NPOAYKTOB MUTAHUS U3
PACTUTEJIBHOIO CHIPbSI
UHCTPYKIUA: 3aaHus CiieyeT BBIOIHATh aKKYPaTHO | MOAPOOHO,

3aMMchIBasi BCE MPOMEKYTOUHBIE BEIUUCICHHUS, (HOPMYIIHI,
KOTOPBIC UCIIOJIB3YIOTCS IS pemeHus. ['paduku criemqyer
CTPOUTH C MOMOIIBIO0 YEPTEKHBIX HHCTPYMEHTOB.

KPUTEPMU OLIEHKMU: MakcumanbHOE KOJIMYeCTBO OayIoB — 15
«5» -14-15 6amnos

«4» - 11-14 6amnoB

«3» - 7-10 6annos

[IpenogaBatens O.B. Bonkosa
3 BapuaHT
3apanmne 1
Bonpoc:

.Zy =241 z2,=3i+1
JIaHbI KOMIUIEKCHEIE YHCJIA! , 2
zZ. 1+ =,
Bemuancaure: 1 2
Buvibepume ooun uz 3 eapuanmos omeema:

1) 4+3i

2) 3+4i

3) 4i +2

3ananue 2

Bonpoc:

®ynknus Y =f(X), x € X, Ha3pIBaeTCs HEYETHOM, eCliu €€ TpaduK CUMMETPHYCH OTHOCHTEIBHO

Bcmasvme nponyulenHHoe Ci060:

1) Hauayia KOOpIUHAT
2) oCH OpJMHAT

3ananue 3
15




Bonpoc:

Haiinure o6nacts onpenenenus pynkuun Y = (X+2) / (X-1):
Buibepume ooun uz 3 eapuanmos omsema:

1) x — mo6oe uncno

2) x — moboe uucio, kpome -2 u 1

3) x — moboe uncio, kpome 1

3apanue 4 -

Bonpoc:

VYka3zaTb 00s1aCTh onpeieeHus PyHKINNU, 3aJaHHON

rpaduKoM:

Buibepume ooun u3z 3 sapuanmos omeema:

1) (2:4)

[

7

2) [-4;2]

3) (-1;3]

4) [-4:4)

3ajianue 5 .

Ha pucynke noka3zan rpaguk

Bonpoc: BeraBbTe MpomnyieHHOe
CJIOBOCOUYETAHHUE:!

1) uétHO# PyHKIIH

2) He4€THOHN PYHKIIMH [-\_
H——!
3) dyHKIuM 061Iero BUaA '

3ananue 6

Bonpoc:

ITpu kakux 3HaYeHUAX X QyHKIWMS Y = g(X),

3ajiaHHas rpaguKoM Ha poMexyTke [-8;4], ——9\

NMPUHHUMACT OTPULATCIIbHBIC 3HAUCHU A \

Buvibepume ooun uz 4 eapuanmos omseema.

TS
\\

Y

1) (-7;-2) U (0; 2) e
2) [-7;-2] U [0; 2]

——

3)[-8;-6) U (-5;-3) U (-1; 1)

4) (0; 4]

3ananmue /7

Bonpoc:
Brraucnure:

1 3
arccos(—1) — arccos - + 3(mw — arccos 7}

Buvibepume ooun uz 4 eapuanmos omeema:

9w 20 )T 4) 19m

3ananue 8
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Bonpoc:
Haiigure 3Hauenue sin a, eciau cosa = - T < o<W
Buvibepume ooun uz 4 eapuanmos omeema:
10 5 V10 VAT
29 T 9
16 g 4 4
3apanue 9

Bonpoc:

Ynpocrtute BeIpaxkenue: -4sin’a +5 — 4cos’a
Buvibepume ooun uz 4 eapuanmos omseema:

1)1 2)1+8sin2a  3) 1 +8cos2a  4)9
3ananme 10

Bonpoc:

Pemure ypaBuenue cosx =-1
Buvibepume ooun uz 4 eapuanmos omsema.

HmT 20 3) g +2mn, neZ  4) T+ 2mn, neZ
3ananme 11

Bonpoc:

Haiinute MHOXECTBO 3HaUeHUN QyHKIUM: y = Sinx — 1
Buvibepume 0oun uz 4 eapuanmos omsema.

1) [-1;1]  2) (-5 +00)  3)[-2,0]  4)[0;2].

3ananue 12

Bonpoc:
Kaxkoit u3 pucynkoB HE u3zo0paxaeT To, 4T0 n3ydaeT crepeomeTpus?

Buibepume ooun uz 4 eapuanmos omseema:

3apanme 13

Bonpoc:

IIpomomxuTe BrICKa3bIBaHMUE: €CIIU JIBE TOUKHU MPSIMOM JIe)KAT B MIIOCKOCTH, TO...

Buvibepume ooun uz 4 eapuanmos omeema:

1. eme ABe TOYKHU MPSAMOM JIEKAT B MJIOCKOCTH;

2. BCE€ TOYKM MPSIMOMU JIekKaT B MIOCKOCTH;

3. HUKaKHUe TOYKHU NPSAMOU HE JeXKaT B MJIOCKOCTH;

4. BCE TOYKHU COCEIHEH MPSIMOH JIe)KaT B MIIOCKOCTH
3ananue 14

17



Bonpoc:

VYKaxute TpEeTbl0 aKCUOMY CTEPEOMETPUH:
Buibepume ooun uz 4 sapuanmos omeema:

1. ecnu aBe TOUKM IPAMOM JIeKaT B IUIOCKOCTH, TO BCE TOUKH MPSIMOM JIeXkKaT B 3TOM
IIJIOCKOCTH
. 4epe3 JIBe NepeceKaroIuecs MpsiMble IPOXOJUT IITIOCKOCTh
3. ecliv JBe TIOCKOCTH UMEIOT OOy TOUKY, TO OHH UMEIOT OOIIYIO MPSAMYIO, Ha
KOTOPOH JIeKaT Bce 00IIMe TOYKHU 3TUX IUIoCKocTel. ['oBopsAT, 4TO miockocTu
[IEPECEKAIOTCS 10 NMPAMOU

N

3ananme 15

Bonpoc:
HazoBute 06myto npsimyto miaockocteit ADE u EKD:

Buibepume ooun u3z eapuanmos omeema:

1)CD  2)ED 3)CB
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PaccmoTpeno u onobpeHo VTBEPXJIAIO

Ha 3acelaHu{ METOAMYECKON KOMHUCCHH 3amecTUTENL AMpEKTOpa
€CTeCTBEHHOHAYUYHBIX AMCLIMILIHH
=7
[Mporokon Ne 1 P
ot 30 aBrycra 2023 r. e

[Mpeacenarens MK
“é\\ B.H. YepHbiiuépa

\

Ix3amen no gucuumianne OAI1.07 MaremaTuka

aast ctyneHToB 1 kypea cnenuaibaocTa 19.02.11 TexHoJ10rusi NPOAYKTOB MUTAHUSA U3
PACTUTEJIBHOTO CHIPbS

HNucrpykuus: KontpoisHas paborta coctout u3 20 3a1anuid.
3amanus comepkaT Mo 4 BapuaHTa OTBETOB, NMPHUYEM KaXKIbIH BOMPOC HMMEET TOJIBKO OJUH
BapHaHT MPAaBUIBHOTO OTBeTa. BbIOepuTe HYKHBI BapUaHT U OTMETHTE COOTBETCTBYIOLIYIO
SYEHKY B TaOJIMIly OTBETOB Ha OJaHKe O0TBETOB. [IpernogaBaTeinto mpeaoCcTaBIsIOTCs:

1. Peurenus Bcex 3amaHuil.

2. brnank oTBeTOB (Tab)MIIA, BRIJAHHAS MTPEIIOIABATEIIEM ).
be3 pemienus 3ananuii 61aHK ¢ OTBETaMU HE IPUHUMAETCS.

Kputepun onieHKu KOHTPOJILHOMH PadoThI

MakcuMajibHOe KoJn4ecTBo 60a1oB — 20
«5» -19-20 6annoB
«4» - 14-18 6annoB
«3» - 10-17 6anmoB

«2» - 0-9 dayutoB
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PaccmoTpeno u onobpeHo VTBEPXJIAIO

Ha 3aCelaHUM METO/IMYECKON KOMUCCHHM 3aMecTUTENb AUpeKTOpa
€CTECTBEHHOHAYYHbIX JAUCLIMIIHH

< s
[Mporokon Ne 1

ot 30 aBrycra 2023 r.
[Mpencenarens MK
‘3‘\ B.H. YepHbiiuépa

\

I'ocynapcrBenHoe 010/1zKeTHOE NTPO(ecCHOHAIBLHOE 00pa3oBaTeIbHOE YUpesKAeHHe
KyHrypckuii KosJ1esk arpoTexXHoJ0rui U ynpaBJjieHust
Jucnunmauna: OII.07 MaTtemaTuka
JK3aMeH
INNCBMEHHAS PABOTA
Cemectp 2

CIIEUAJIbBHOCTD: 19.02.11 TexHoJi0Orusi IPOAYKTOB NMUTAHUS U3
PACTUTEJILHOTO ChIPbS

NHCTPYKLUA: 3aaHus CleIyeT BBIMOIHAT aKKYpPaTHO U TTOAPOOHO,
3aMMchIBasi BCE MPOMEKYTOUHBIEC BEIUMCICHHUS, (DOPMYIIHI,
KOTOPBIC UCIIOJIB3YIOTCS IS pemeHust. [ padguku criemayer
CTPOUTH C MMOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB.

KPUTEPUUN OLIEHKMU: MaxkcuManbHOE KomruecTBO OamioB — 20
«5» -19-20 6amnoB
«y - 14-18 6annos
«3» - 10-17 6annos

[IpenogaBatens O.B. Bonkosa
1 BapuanT

3aganue 1.

Bonpoc:

Touku M, N, P u Q sBISIFOTCSI COOTBETCTBEHHO CEPEAMHAMU OTPE3KOB
AD, CD, BC u AB. Berarciu nepumerp

yetelpéxyronpauka MNPQ, ecin AC= 20 cm u BD= 20 cm

Buibepume ooun usz 4 éapuanmos omeema.

1)400cm 2) 100 M 3)40 cM 4) 80 oM

3ananue 2.

Bonpoc:

Han kyo ABCDA1B:C1D1  Haiimm yron mexny npsmeivu AB1 u CBy

Ortsert (B rpagycax):
B _£1 Buvibepume ooun us 4 sapuanmos omsema:

g

A D, 1) 60° 2)90° 3)45° 4)120°
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3amanue 3.

Bonpoc:
N

Croponsl 4M nepecekaroT napasuienbHbIe IUIOCKOCTH 3 U 0 B /8
toukax C, Du A, B. 7
Boraucnu anuny otpeska AB, B',V’A
ecmt MA =15 em, MC = 20 cm u CD =56 cm : % \
Buvibepume ooun uz 4 eapuanmos omeema: ,.«’/ C

D# N\
1)24 2)42 3)76 4)61 v/
3ananue 4.
Bonpoc:

K mtockoctu o mpoBesena Hakimonnas AB (A€a). JlnrHa HakIOHHOM paBHa 16 ¢M, HaKJIOHHAS ¢
IIOCKOCTBIO 00pa3yet yrou 30°. Boryrcnu, Ha KAKOM PacCTOSIHUU OT MJIOCKOCTH HAXOJAUTCS

Touka B.
Buibepume 00un uz 4 eapuanmoe omgema:

1)I8cm 2)10cm 3)8cm 4) 6 cMm

3aganueb.
Bonpoc:

Haiinure quaronanyu npsiMOyroJbpHOTO TTapayljiesienumneia mo TpeM ero usMepeHusm: 2; 2; 1
Buibepume 00un uz 4 éapuanmoe omeema.

1)5 2)10 3)3  4)31

3aganmue 6.
Bonpoc:

TInomaau AByX rpaHeil MPsAMOYTOIBHOTO MapaIeenunena paBHsl 56 qv? u 192 nvm2, a auna

ux obuero pedpa 8am. Haliaure o0beM napanienenunesa.
Buvibepume ooun u3 4 eapuanmos omeema:

1) 1463 xy6. im  2) 4431 ky6. im 3) 4341 ky6. im 4) 1344 ky6. M

3ananue 7.
Bonpoc:

O6pa3yromas KoHyca paBHa 12cM M COCTaBIISIET € TIOCKOCTHIO ocHoBaHus yron 30°.

Haiinute 06beM KoHyca, cuntas T = 3
Buvibepume ooun u3 4 eapuanmos omeema.:

1)384  2)192 3)24/2  4)648
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3aganmue 8.
Bonpoc:

Haiimute npoussoanyto ¢pyukmuu f(x) = (7 — 2x)*
Buibepume ooun usz 4 eapuanmos omeema:

1)-4(7—2x)"% 2)-8(7—2x)® 3)8(7—2x)® 4)(7—2x)°

3amanmue 9.
Bonpoc:

Vkaxute nepsoodpasayio gpynkmun f(X) = 2x + 4x3 - 1
Buibepume ooun uz 4 eapuanmoe omeema:

Dx?+x*—x  2)2x2+4x* 3)2+12x2 4) x?+x*

3amanme 10.
Bonpoc:

Haiiaute Touku Makcumyma GyHKIHH y = X° — 3x?
Buibepume 00un uz 4 eapuanmog omeema:

1)0 2)2 32 43

3ananme 11.
Bonpoc:

Beruncnu yriioBoii kodhduireHT kacartenbHoi K rpaduky ¢ynkuun f(X)=15sinx+8x B Touke ¢
abCermecoit Xo= — =

-

Buibepume ooun uz 6ap;taumoe omeema:
1)1 2)8 3)15 4)-7

3aganue 12.
Bonpoc:

Haittu  Heonpenen€éHHbIA  WHTErpaJl METOAOM  HEMOCPEICTBEHHOIO  MHTErPUPOBAHUS:

[4(x* —x 4+ 3)dx

Buibepume ooun uz eapuanmos omeema:

1)§x3—zx3+12x+c 2) 2x*—x+C 3) %—Zx:—I- 12x+ C
3ananue 13.
Bonpoc:

Haiitu npenen lim (x* —7x +4)
x—

Buvibepume ooun uz 4 eapuanmos omeema

1)15 2)16 3)-8 4)-4
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3amanue 14.
Bonpoc:

3anuiy, CKOJIbKIMH Pa3InYHBIMU CIIOCOOAMHU YYHUTENIb MOKET BBI3BATh K
nocke OBenuny, Camy, Kpucruny, [letto, Mneccy

Buibepume ooun u3 4 sapuanmos omeema

1)24 2)120 3)6 4)100

3amanmne 15.
Bonpoc:

Haiitu ckaaspHOe mpousBeneHne BekTopos:a = (4; -3; D u b = (5; -2; -3)
Buibepume ooun uz 4 eapuanmos omseema

1)14  2)23 3)7 4)25

3aganue 16.

Bonpoc:

Brrauciure miomans Gurypsl (S), orpaHndenHoM MHHEIMA y =4 — X2, y=0,x=0,x =2
Buibepume ooun uz 4 eapuanmos omeema

2 1 2
1)8 2)22 3)5; 46

3ananme 17.
Bonpoc:

Touka M He nexut B 11ockoctu TpeyroibHuka ABC, K — cepeauna MB. KakoBo B3aumHoe

pacnosioxkenue npsameix MA n CK:
Buibepume 00un uz eapuanmos omeema

1) Mapamnensusr  2) CkpenuBatorest  3) CoBnagaroT

3ananue 18.
Bonpoc:

Han xy6 ABCDA:1B:C:D.
Boruucnu Bennuuny yriaa mexay npsmseiMua DCi1 u BD1

3anuim OTBET B rpaaycax:
Bovibepume ooun u3 sapuanmos omeema

1) 90°  2)45°  3)120°

3aganue 19.
Bonpoc:

[Ipsimast @ mepecekaet mI0ckocTh S B Touke C 1 00pasyeT ¢ mIocKocThio yroi 60°.
P € a, rouka R — npoekuus Touku P Ha muiockocts B. RC=9 cwm.
Haiinu PC.

Buibepume ooun uz sapuanmos omeema
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1) 2 2)9  3)18
3amanue 20.
Bonpoc:

JIByrpansbliii yroa paseH 45°. Ha oiHO rpaHu IByrpaHHOrO yria jaHa Touka B, paccrosiHue ot

KoTopoil 1o pebOpa paBHo 16 cm. Uemy paBHO paccrosiHMe OT TOYKH B 10 BTOpO#i Tpanu

JBYTPaHHOTO yria?

Buibepume ooun u3z eéapuanmos omeema

1) 2v2 2)16V2  3) 82
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PaccmoTpeno u onobpeno VYTBEPXIAIO
Ha 3aCeaHUH MEeTOMUYECKONH KOMHMCCHH 3amecTUTENL AUpEeKTOpa

CCTECTBCHHOHAYYHbBIX AUCUHUITIIMH

[Mporokon Ne 1
ot 30 aBrycra 2023 r.
[Ipencenarens MK

‘é;\ B.H. YepHbiiuésa

\

I'ocynapcrBenHoe 010/1zKeTHOE TPO(ecCHOHATIBLHOE 00pa3oBaTeIbHOE YUpesKAeHHe
KyHrypckuii KoJu1e12k arpoTeXHOJI0THil U YIIPaBJIeHUs
Jucuunauna: OIIJ.07 MaTtemaTuka
IK3aMeH
IINCBMEHHAS PABOTA
Cemectp 2

CIIEHUAJIBHOCTB: 19.02.11 TexHogorus  NPOAYKTOB  NHUTAHUA U3
PACTHTEJIBHOTO CHIPbS

NHCTPYKLUA: 3amanus ClieyeT BBIMOJIHATh aKKypaTHO U TOJIPOOHO,
3aMuChIBasi BCE MPOMEKYTOUHBIE BEIYUCICHUS, (DOPMYIIBI,
KOTOPBIC UCIIONIL3YIOTCS IS pemeHus. [ paduku cieayer
CTPOUTH C MOMOIIBIO0 YEPTEKHBIX HHCTPYMEHTOB.

KPUTEPHUUN OLIEHKMU: MaxkcumanbpHOe KostmuecTBo OayoB — 20
«5» -19-20 6annoB
«y - 14-18 Oannos
«3» - 10-17 6amnoB

[IpenogaBatens O.B. Bonkosa
2 BapUAHT
3ananue 1.
Bonpoc:
Touku M, N, P u Q sBistiroTcst coorBeTcTBeHHO cepeanaamu otpeskoB AD, CD, BC u AB.

o, Beruucnu nepumerp uersipéxyronbauka MNPQ, eciiu AC= 10 cm u BD= 10 cm
: Buibepume 0oun uz 4 eapuanmos omseema

1)20cm  2) 100cm  3)40cm 4) 80 cm

3ananue 2.
Bonpoc:
Han ky6 ABCDA:1B:C1D1. Haiinu yron mexay npsmbiva BC1 u DCi. OtBer (B rpagycax):

Boibepume ooun uz 4 eapuanmos omeema

8, & 1) 60° 2)90° 3)45° 4)120°

25




3amanue 3.
M

Bonpoc: -

Croponsl 4M nepecekaroT napauienbHble TNIOCKOCTH 3 U 0 B B

toukax C, Du A, B.

Berancim nimuny orpeska AB, ecmu MA =5 ecm, MC = 10 cm .

nuCD =30cmMm &

Buibepume 00un uz 4 éapuanmos omeema

1)24 2)42 3)15 4)61

3aganme 4.
Bonpoc:

K mockoctu o mpoBeeHa Hakionnas AB (A€a). JimrHa HakIOHHOHN paBHa 128cM, HAKIIOHHAS

C IINIOCKOCTBIO 06pa3yeT yroja 30°. BLI‘{I/ICJ'II/I, Ha KaKOM paCCTOAHHHA OT INJIOCKOCTH HAXOAUTCA

Touka B.
Buibepume 0oun uz 4 éapuanmoe omgema

1) 18cm 2) 100 cm 3) 64cm 4) 6 cm

3aganmue 5.
Bonpoc:

HaiinuTe nuaronanu npsiMoyroJibHOTO napajieienureia o TpeM ero usMepenusm: 3; 4; 5
Buvibepume ooun uz 4 éapuanmos omeema

1)50 2) 5v/2 3)3 4) 31

3ananmue 6.
Bonpoc:
TTnomtam ABYX rpaHeil IPAMOYTOIFHOTO MapasuIeNenunena pasas! 36 av? u 180 M2, a jutHa

ux oburero pedpa 6 nMm. Haitnure o0bem mapannenenumnena
Buvibepume ooun uz 4 eapuanmos omseema

1) 1463 xy6. im  2) 2431 ky0. am  3) 1341 ky6. aim 4) 1080 xy6. nm

3ananue’.
Bonpoc:
O6pa3syrommas KOHyca paBHa 6 CM M COCTaBJISET C TIOCKOCThI0 ocHoBaHms yroa 30°. Haiimure

00BbeM KOHyca, cunTas T = 3
Buvibepume ooun uz 4 eapuanmos omeema

1)384 2)81 3)24\2  4)648

3ananue 8.
Bonpoc:
Haiire npoussoanyio dyakmun f(x) = (5 + 3x)3

Buvibepume ooun uz 4 eapuanmos omseema

1)3(5+3x)* 2)9(5+43x)° 3)-3(5+3x)* 4)-(5+3x)°
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3aganue 9.

Bonpoc:

Vkaxute nepsoodpasayio gpynkinuu f(x) = 3x? +2x — 4
Buibepume ooun uz 4 eapuanmos omeema

1) x3+x% - 4x 2)6x+2  3)x3+x2 4) x>+ x — 4x

3ananme 10.

Bonpoc:

Haitaurte Touky MunumMyma GyHKmug y = x> — 1
Buibepume ooun uz 4 eapuanmos omeema

-1 )1 3)-2 40

3ananue 11.
Bonpoc:

Bbruncnu yriioBoit koagduuueHt kacatenbHoil k rpaguky ynkimu f(X)=11sinx+4X B TOUKE C
T

abCLCCon Xo= —

-

Buibepume ooun uz 4 6a_puaHm06 omeema
1)4 2)8 3)15 4)-10

3aganme 11.
Bonpoc:

Haiitu  HeompenenéHHbIl  HMHTETpaJl  METOJOM  HEMOCPEACTBEHHOI'O

[(x* —x+ 2)dx

Buibepume ooun uz 4 sapuanmos omeema

1)sx®—-x*+2x4C 2)2x —x+C 3) ";—a—zxf+12x+c

3ananme 12.
Bonpoc:
Haiiru npepen lim (x3 —4x + 2)

Buibepume ooun u3z 4 sapuanmos omeema
1)107 2)16 3)-8 4)-240

3amanue 13.

Bonpoc:

Ornpeneny 3Ha4€HNUE BBIPAKECHUS: o

Boibepume ooun uz 4 eapuanmos omeema

1)24 2)1200 3)4872 4)4300

MHTETPUPOBAHUS:
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3amanue 14.
Bonpoc:

Haiiti ckanspHoe npousBeaeHne Bektopos:a = (2; -1; 1) u b = (3; -1; -1)
Buvibepume ooun uz 4 eapuanmos omseema

1)14 2)23 3)6 4)23
3aganue 15.
Bonpoc:
Brrunciure miomaas Gurypsl (S), orpanudenHoi muausMu y =x°+ 1, y=0,x=0,x =2
Bbl6epume 00uH u3 4 eapuanmoe omeema

1)8 2)5 3)6 4) 4.
3aganue 16.
Bonpoc:
HazoBute o6mryro mpsimyto miockocteit ABC u CDB:
Bbz6epume 00UH U3 eapuanmoes omeema

1)CD  2)AD 3)CB

B, C,
3aganue 17.
Bonpoc: A, 5
Jlan xy6 ABCDA1B1Ci1D. | .
Breruucnu BenmuuuHy yria mexay npsmeiva AB1 u BD1
3anuiiy OTBET B Ipajycax: :
Buvlbepume o0un u3 éapuanmos omeema "?’L 7777777777777777 C
1) 90° 2)45°  3)120°
A D
3ananue 18.
Bonpoc:

[Tpsmas a nepecekaeT miaockocTsb B Touke C u 006pa3yer ¢ miIockocThio yroia 30°.
P € a, Touka R — npoekius Touku P Ha mockocts 3. PR=8 cm.
Haiigu PC.

Buibepume 00un uz eapuanmos omeema
1) 16 2)8  3)18
3aganue 19.
Bonpoc:
JIByrpannbiii yron pased 60°. Ha onHo# rpanu IByrpaHHOro yria gaHa Touka B, paccrosHue ot

KoTOopoi Jo pebOpa paBHO 22 cM. YUemy paBHO paccTOsSHHE OT TOYKH B 10 BTOpO¥ Tpanu

JIBYTPaHHOIO yria?

Buibepume ooun u3z sapuanmos omeema

1) 113 2)16v3  3) 83

3ananue 20.
Bonpoc:

JlaHbI BEKTOPBI f_i{—7; —8;4}, b {5; -3;2}, ¢ {6;-7; -9} u d {3; 8;-3}.

=]
Brerunciu KoopIMHATHI TAaHHBIX BEKTOPOB: (A+C
Buvibepume 00un uz sapuanmos omseema

1. {-1;-15;-5} 2. {1;,-3;3y 3.{7;-10; -6}
28



PaccmoTpeno u onobpeHo VTBEPXJIAIO

Ha 3aCeJaHUM METO/IMYECKOH KOMUCCHHM 3aMecTUTENb AUpeKTOpa
€CTECTBEHHOHAYUYHbIX JAUCLIMIIHH
< y °
[Tporokon Ne 1 _ :
ot 30 aBrycrta 2023 r. e

[Mpencenarens MK
‘3‘ \ B.H. YepHbiiuépa

\

I'ocynapcrBenHoe 010/1zKeTHOE NTPO(ecCHOHAIBLHOE 00pa3oBaTeIbHOE YUpesKAeHHe
KyHrypckuii KoJ1e:k arpoTexXHoJ0ruid U ynpaBJieHusl
Jucnunmauna: OII.07 MaTtemaTuka
JK3aMeH
INNCBMEHHAS PABOTA
Cemectp 2

CIIEHUAJIBHOCTB: 19.02.11 TexHo0rusi MPOAYKTOB NUTAHUS U3
PACTHTEJIBHOTO CHIPHS

MHCTPYKIMA: 3ananus cieayeT BBIIOIHATH aKKYpaTHO U MOAPOOHO,
3aIUCHIBAs BCE MPOMEKYTOUHBIC BEIYUCIICHUS, (DOPMYIIBI,
KOTOPBIE UCIONIB3YIOTCS A pemeHus. ['paduku cnexyer
CTPOUTH C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB.

KPUTEPUU OLIEHKMU: MakcumanbHoe KonuecTBo 6amioB — 20
«5» -19-20 6amnos
«4y - 14-18 6amnoB
«3» - 10-17 GamnoB

[IpenonaBarens O.B. Bonkosa
3 BapHaHT

3aganue 1.
Bonpoc:

o, Touku M, N, P u Q SBASIOTCS COOTBETCTBEHHO CEpeIUHAMU

: orpe3koB AD, CD, BC u AB. Brruncnu nepumerp
gyetelpéxyroapHuka MNPQ, ecin AC=10 cm u BD =6 cm

Buibepume ooun uz eéapuanmos omeema

1)20cm 2)16cm 3)40cm 4)80 ¢

3ananue 2.
Bonpoc:
Han ky6 ABCDA:1B1C1D1. Haiinu yron mexay npsimeimu A1D u DCi.
Ortser (B rpanycax):
Buibepume 00un uz eapuanmos omeema

1 C

1)90° 2)60° 3)45° 4)120°
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3amanue 3.

Bonpoc:

Croponsl 4M nepecekaroT nmapauienbHble MIoCKocTH f u o B Toukax C, M DuA,
Berancim nmuny orpeska AB, ecmn MA =3 cm, MC =5 cum ,»' A
nuCD=10cm B""'f
Buvibepume ooun uz 4 eapuanmos omeema 1 7 \\\

1)24 2)6 3)15 4)61 ///,///»c
o/ \
B £
/
3amanmue 4.
Bonpoc:

K mnockoctu o nmposenena HakiaonHas AB (A€a). Jlnuna HakinoHHOM paBHa 150 ¢M, HaKJIIOHHAs
C TIOCKOCThIO 00pa3zyeT yroa 30°. Beruncin, Ha KakoM PacCTOSIHUH OT MIOCKOCTH HAXOIUTCS

Touka B.
Buibepume ooun uz 4 eapuanmoe omeema

1)18cm 2) 100 cm 3) 6dem 4) 75 oM
3aganmue 5.
Bonpoc:
Haﬁ,I[I/ITC AWaroHaliv IpAMOYTOJIBHOI'O IapaJUICJICIIUIICAa IO TPEM €TI0 U3MECPCHUAM! 6, 2, 3.
Buvibepume ooun uz 4 eapuanmos omseema

1)7 2) 5v/2 3)3 4) 31
3ananue 6.
Bonpoc:
TTnontam ABYX rpaHeil IPAMOYTONBFHOTO TapasuleNnenuneaa papasl 12 qv? u 18 qM?%, a qmiHa nx
obmero pedpa 6 nm. Haitnure o0beM mapasuienenurnea.
Buibepume ooun uz 4 eapuanmos omsema

1) 14 xy6.mm  2) 24 xy6.am  3) 36 ky6.im 4) 180 xy0.1m

3ananue 7.
Bonpoc:
O6pasyromas KoHyca paBHa 20 CM M COCTaBJISAET C IIOCKOCTHI0 ocHoBaHMs yron 30°. Haiimure
00BbeM KOHyca, cunTasi T = 3
Buibepume ooun uz 4 eapuanmos omseema
1)384ky6.cm  2) 8lky6.cM  3)244/2 ky6.cM  4) 3000 ky6. cm
3aganue 8.
Bonpoc:
Haiiyure nponssoanyio pynkiunu f(x) = (3x —4)°
Buvibepume ooun uz 4 éapuanmoe omeema
1)-18(3x—4)° 2)6(3x—4)° 3)18(3x—4)° 4)(3x—4)’
3aganue 9.
Bonpoc:
VkaxkuTe nepsoodpasHyio gyskmun f(x) = 5x* — 2x + 1
Boibepume ooun uz 4 sapuanmos omeema
1) 5x°—2x2+1 2)20x3-x  3)x*-2x+x  4)x°—x*+x
3ananue 10.
Bonpoc:
HaiiTe TouKy MUHIMYMa QYHKIHHT y = 2X° — X
Buibepume ooun uz 4 eapuanmoe omgema

1) 4 2)2  3)-4 40

4
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3amanmue 11.
Bonpoc:
Haiimm yrinoBoii ko3d@uuueHT KacatenbHOH K rpaduky ¢yHximu f(X)=8x+7x+3 B Touke ¢
abcruccoit Xo=2
Buvibepume ooun uz 4 eapuanmos omeema
1)4 2) 27 3)15 4)39
3aganue 12.
Bonpoc:
HaiiTi HeonpeIeéHHBIA HHTErpal METOI0M HEIIOCPEICTBEHHOTO NHTerpupoBanus: [(x + 2)dx
Buvibepume ooun uz 4 eapuanmos omeema

Dixi+2x+C 2257 —x+C 3) T2+ 12x+C

3aganne 13.
Bonpoc:
Haiitu npenen lim (x* — x + 5)
Buvibepume ooun uéz_eapuaﬁmoe omeema
1)107 2)16 3)7 4)-24

3aganue 14.
Bonpoc:
JIJis Tpa3qHAYHOTO KOHIIEPTa MOJIOAEKHBIN XOp IPUTOTOBUI 3 TICCHH.

Brpiuncnm, CKoJIBKO pa3IMuHbIX KOHLIEPTHBIX MPOrpaMM MOKHO COCTaBUTb, €CITU KaXKIyHO

MECHIO HYXHO cneTh 1 pa3, 1 mopsiioK NeceH BakeH?
Buibepume ooun uz 4 eapuanmoe omeema

1)3 2)9 3)6 4)23
3aganue 15.
Bonpoc:
HaiiT ckanspHOe Npom3BeieHue BeKTopoB: a = (4; -1;2) u b= (1; -4; -1)
Buibepume ooun uz 4 eapuanmos omseema

1)14 2)23 3)6 4)23

3ananue 16.

Bonpoc:

Brranciure miomans Gurypsi (S), orpasuderHoi muausMu y =1 —x3, y=0,x=0,x = 1
Buvibepume ooun uz 4 eapuanmoe omgema

3 1 1
1)1 2)= 3 41

3aganme 17. B, C,
Bonpoc:

Han xy6 ABCDA1B:C:D. A
Beruucnu Benuuuny yria Mexay npsimbivu CB1 u BD:

3anuiM OTBET B rpaaycax:
Buvibepume ooun uz sapuanmos omseema

1) 90°  2)45°  3) 120°
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3amanue 18.

Bonpoc:
[Tpsimast a mepecekaet maockocTh B B Touke C 1 00pasyeT ¢ miaockocThio yrou 60°. P € a,
Touka R — mpoeknus Touku P Ha mmockocTs B. RC=5 cMm.
Haiinu PC.

Buibepume ooun uz sapuanmos omseema

1) 16 2)5  3)10

3amanue 19.

Bonpoc:

JByrpannsiit yron pasen 30°. Ha oHo# rpaHu JBYrpaHHOTO yriia 1aHa Touka B, paccrosnue ot
KOTOpPOH 110 peOpa paBHO 12 cm. UeMy paBHO paccTosiHUE OT TOuku B 10 BTOpOIt rpanu

JBYTPaHHOIO yria?
Buibepume ooun uz sapuanmos omeema

1) 12 2)6 3)8

3aganne 20.
Bonpoc:
Jlanbl BekTOpHI @{—3; —8;10}, F{l; ~7:4}, ¢ {8; —6; -4} u E{l; 8,—1}.
BBIUKCIIH KOOPIMHATHI JAHHBIX BEKTOPOB: A+C
Buibepume ooun uz sapuanmos omseema

1) {-1,-15;-5} 2){1;-3:3}  3){5; —14;6}
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