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B hopme dK3aMeHa
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PaspaboTan Ha oCHOBE (eiepaTbHOrO TOCYAaPCTBEHHOTO 00pa30BaTEILHOTO
CTaHaapTa CpeHero MpodecCHOHATFHOTO 00pa30BaHKe TIO CIIEITUATIBHOCTH

11.02.16. MOHTaX, TeXHMUYeCcKoe 06C/Ty>KMBaHME U PEMOHT 3N1EKTPOHHbLIX NPMO0POB 1
YCTPOUCTB

[Ipencenarens koMuccuu 3aMeCTUTEINb TUPEKTOPa
y jf""j s a G AP - : E ./ -
P . il B.H. Jleckun U f/ P.I1. ®une
YTBEPXJEH / W
3aMeCTUTEIIEM JUPEKTOpPa Y / P.I1. ®uib
CocrtaButenn(n):

ApymanoBa Upuna MBanosHa, npenojasarens CIIO Konnemxa CeBepogoHenkoro
TexHosornueckoro uucturyta (puwman) @I'BOY «JII'Y um. B.lans»



1. HacnopT KOMIIJICEKTA KOHTPOJIBHO-OICHOYHBIX CPEACTB

B xoxe ocBoenus yueOHoi nucuumimHabl OY .07 MaTtemaTuka oOydaromuiics
JNOJDKEH o0Jaaarh CHEAYIOIIMMH 3HAaHUSAMH W yMEHUSMHU, HaIlpaBiICHHbIMH Ha
JIOCTHKEHHE Pe3yIbTaTOB €€ 3YUECHUs B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC COO
¢ yuetoM npodeccuonanbHoi HanpasieHHocTH OI'OC CIIO.

2. OueHnBaHue YPOBHS OCBOCHMS Y4€OHOM TUCHMILIMHBI

[IpomexxyTouHas arrectanus MO0 Y4eOHOW MUCUHUILIMHE MPOBOJIUTCA B dopme
JK3aMEHa.
KOHTpoJIb 1 OlIeHKa OCBOCHMS YUEOHOU TUCUUILIMHBI 10 TeMaM (pa3ziesiam)

DOpMBI M METOJTBI KOHTPOJISI
DnemMeHTHl yueOoun Tekymui KOHTPOJIb IIpoMeKyTOUHBIN
JTUCITUTUTUHBI KOHTPOJIb
dopma KOHTPOJIS dopMa KOHTPOJIS
Tema 1. IToBTOpeHuE Yemmuwiit npoc
Kypca MaTeMaTHKH Camocmoamenvras paboma
OCHOBHOM NTKOJIBI Konmponvnas paboma
Tema 2. CreneHu u Yemmuuwiii onpoc
kopHU. CTereHHas Camocmosamenvras paboma
byHKIUS Mamemamuyeckuii ouxmanm
Ilposepka 6edenuss mempaoeu
Konmponvnasa paboma
Tema 3.ITokazarenpHas Yemmuuwiii npoc
byHKUIHS Camocmosamenvras paboma
Tecmosoe 3a0anue
Koumponvnasa paboma
Tema 4. JIorapudmsl. Yemuwiu onpoc
Jlorapudmuyeckas Camocmosamenvrasn paboma
byHKUHS Mamemamuueckuii Ouxmanm
Ilposepka sedenuss mempaoei
Koumponvnasa paboma
Tema 5. OCHOBBI Yemuwiu onpoc
TPUTOHOMETPHUH. Mamemamuueckuii ouxmanm 1
Tpuronomerpruueckue Mamemamuueckuii ouxmanm 2
byHKUIMN CamocmosamenvHas paboma 1
Camocmosimenvras paboma 2
Ilposepka 6edenuss mempaoet
Koumponvnasa paboma
Tema 6. KoMmekcHbie Yemuwiii onpoc
ucia Camocmosmenvuas paboma
Tema 7. Yemmuuwiii npoc
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Koopaunate! u

CamocmosmenvHas pa60ma

BEKTOPBI Koumpoavnas paboma

Tema 8. Yemmuwiii onpoc

[Ipsimbie u Camocmoamenvras paboma

IJIOCKOCTH B Mamemamuueckuii Ouxmanm

MIPOCTPAHCTBE Ilposepka 6edenusi mempaoeu
Konmponvnasa paboma

Tema 9. Yemuwi onpoc

[IpousBonHas Mamemamuueckuii Ouxmanm

GbyHKIIMHY, €€ TPUMEHEHHE

CamocmoamenvHas paboma 1
Camocmosmenvras paboma 2
Ilposepka edenuss mempaoet
Konmponvnasa paboma

Tema 10. Yemmuwiii onpoc

[TepBooOpazHas Mamemamuueckuii Ouxmanm

1 UHTETpaj Camocmoamenvras paboma
Ilposepka 6edenuss mempaoeu
Konmponvnasa paboma

Tema 11. Yemuwiu onpoc

MHoOrorpaHHMKH U TeJla
BpAILICHUSA

Mamemamuueckuii Ouxmanm
CamocmosimenvHas paboma 1
CamocmosimenvHnas paboma 2
Ilposepka edenuss mempaoeti
Konmponvnas paboma

Tema 12. Yemmuuwiii onpoc

MHoxecTBa. Camocmosmenvuas paboma

DJIEMEHTBI TEOPUU

rpados

Tema 13. DneMeHTHI Yemuwiu onpoc

KOMOWHATOPHUKH, Camocmosamenvrasn paboma

CTaTUCTUKU U TEOPUU IIposepka 6edenusi mempaoeti

BEPOSITHOCTEN Konmponvnas paboma

Tema 14. YpaBHeHus u Yemuoiu onpoc

HEpaBEHCTBA Camocmosamenvnas  paboma
Ilposepxa eedenus mempaoeti
Koumponvnasa paboma

[IpomexyTounas IK3amen

arTrecranus
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3. 3apanus 1J151 OLEHUBAHNUS YPOBHSI OCBOCHHUS Y4eOHOM IMCIMIIIMHBI

3.1. 3apganus Qs TEKyIIEro KOHTPOJIS MPUJIAraloTCs 0 TeMaM B COOTBETCTBUU
¢ TABJIULIEN 1.

2. 3ajaHus 11 MPOMEKYTOUHOM aTTECTAlUU MTPUJIAraroTCsl.
4. YciaoBusi MpoBeieHUsI IPOMEKYTOYHOM aTTeCcTAluU

KonuuecTBo BapraHTOB 3aIaHUM IS aTTECTYIOIIUXCSI — YEThIPE BapHaHTa.
Bpems BeinonHeHus 3aaaHug — 135 MuH.

5. KpHTepl/II/I OLCHUBaHUMA J1J1dA HpOMe)IcyTOqHOﬁ arrecranmmu

DK3aMeH 0 MaTeMaTUKe MPOBOAUTCA B (OpMeE MTUCbMEHHOM pabOTHI.

* PaGoTa oopmiisieTcst Ha OTACNIBHBIX JBOMHBIX JIUCTAaX (B KJIETKY) CO IITAMIIOM
y4eOHOTO 3aBEICHUS.

» ConepxaHue BCex 3aJaHuil COOTBETCTBYET JACHCTBYIONIECH MporpaMMe yaeOHOM
nuctunabl OY .07 MaTtematuka.

» Kaxplit BapuaHT 3K3aMEHAIMOHHON PabOThI COCTOUT U3 TPEX YaACTEH,
OTJINYAIOIIUXCSl YPOBHEM CIOKHOCTH

B nepBoii yactu (7 3agaHuil) K KaXXI0My 33JJaHHUIO TPEJI0KEHO YEThIPE BO3MOKHBIX
BapHaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJMH MPaBUIbHBIN. 3aaHUE CUMTAETCS
BBITIOJTHEHHBIM MPAaBUJILHO, €CJIM yKa3aHa OyKBa, KOTOPOi 0003HaYeH MPaBUIbHBIN
OTBET, U cam oTBeT. Hanpumep: 1. a) 0,5 kr.

IIpn stom HE TPEBYETCSI 3anuceiBaTh ycinoBUs 3aJaHUN U PEILICHHUE.

Ecnu ykazan npaBUJIbHBIA OTBET, TO HaUUCHseTCs | 0asul, ecliu Ke yKa3aHHbIN
00yYaroIMMCsl OTBET — HETIPABWIBHBIN, TO BBITIOJTHEHUE 3aaHus olleHuBaeTcs B 0
6amios. Ecnu yka3zaHo HECKOJIBKO OYKB, TO TaKOM OTBET olieHuBaeTcs B 0 0asios,
JIa’e €CIU CPEAN MHOKECTBA OTBETOB €CTh ITPABUJIbHBIN.

Bropas yactb paboThl cOCTOUT U3 4 3aaHuid. 3aJaHUE ITON YaCTU CUUTACTCS
BBINIOJIHEHHBIM IPABWJIBHO, €CJIM OHO COITPOBOYKIAETCS KPATKUM YCIOBHEM U
pelieHrneM, Npu He0OXOAUMOCTH PUCYHKOM C 3alUCAMU COOTBETCTBYIOIIUX GOpMYII, a
TaK)Ke 3aIUChI0 paBWIbHOTO oTBeTa. Kaxknoe 3ananue ouenuaercs 0, 1 umum 2
6anmamu. B 0 6anioB oreHMBaeTCsl HEMPAaBWILHOE pelieHre 3ananus. Ecinu B 3amanun
IIOJIyY€H MPaBWIBHBINA OTBET, HO PEIICHUE NMEET HEKOTOPBIE HEOUEThI WU MTPU
NPaBUJILHOM XOJI€ PEIICHUS O0yUYarOIIMICs T0MYCKAET BEIYUCIUTEIbHYIO OIUOKY, U3-
3a KOTOPOM MOJIy4eH HEBEPHBINA OTBET, TO 3aJlaHue olleHuBaercs 1 6amnom. YactuuHoe
BBINIOJIHEHUE 3a/IaHUs BTOPOU YacTu (Hampumep, €CiIM NPaBHIIbHO HAWJIEH OJIMH U3
JIByX KOpHEN ypaBHEHUS] CUCTEMbI YPaBHEHUI ) TaKxKe OlleHUBaeTcs 1 0amiom.
[IpuBeneHHbIN MpaBUIbHBINA OTBET 0€3 HEOOXOIUMBIX 3aITUCEN PEIlIeHUs OLIEHUBAETCS
B 0 OamioB.
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TpeTbs yacTh aTTECTALIMOHHON PAOOTHI COCTOUT U3 3 3aaanuii (2 o anredpe u 1 mo
r€OMETPHH ), KOTOPBIE MPENOIaraloT pa3BepHyTOE pelIeHne U 000CHOBAaHUE KaXKI0Tr0
€ro 3Tarla ¢ 3alUChI0 PA3BEPHYTOrO OTBETA.

IIpu 3Tom oOyuyaromuiicst BbinoJHsgeT TOJIBKO oxno 3axanue no anaredpe no
CBOeMY BHIOOPY U OJHO 3aJaHue M0 reomerpum!!!

3a,Z[aHI/IC I10 anre6pe CUHHUTAIOT BBIIIOJIHCHHBIM IIPABHUJIBHO, CCJIN O6yanOHlHﬁCH ITPUBCII
3allUCh PCIICHUA C 000CHOBaHHEM KaXXJ0ro oTalia u gajl BepHLIﬁ OTBCT. 3aIlaHI/Ie I10
IrcoOMCTpPHUHU IIPCAIIoJIaracTt HO,Z{pO6HO€ OIIMCAaHHUC YCIIOBUA 3ala4v U BBCACHHC CI'O B
peuICHucC. 3aﬂaHI/Iﬂ ’I‘peTBeﬁ HJaCTH OLICHUBACTCA 4 Gammamu.

° (DOpMYJII/IpOBKH 3a,I[aHHﬁ 06yqafomnec51 HC IICPCIINCBIBAIOT, 4 YKAa3bIBAIOT TOJIBKO
HOMCD 3aaHUAA.

* lcnpasienus 1 3a4epKuBaHus B 0()OPMIICHUH PELICHUS 3aJaHUl, €CIId OHU
CIENaHbl AKKYPaTHO, HE SBJISIIOTCSI OCHOBAHUEM JUJISI CHUYKEHUS OLICHKH.

* CymMa 0asioB, HAUMCJIEHHBIX 3a TPABUIILHO BBITIOJTHEHHYIO 9K3aMEHAIIMOHHYIO
paboTy, MepeBOIUTCS B OIIEHKY IO S-OaJNTIbHON CHUCTEME OIIECHUBAHUS IO CIIEIUAIbHON
IKae.

Cucrema HauncaeHUsT OAJIIOB 32 MPaBUIILHO BBIMIOJHEHHOE 3aJaHHE JIJIST OTICHUBAHUS
paboT npuBejieHa B Ta0IuUIIE 2.

Tabmuma 2
Howmepa 3aganmi KoaunuecTBo 0a1710B Bcero
1.1-1.7 o 1 Gamny 7 6annoB
21-24 o 2 Oayia 8 OaymIoB
nBa 3amanus u3 3.1-3.3. o 4 Gasnia 8 baymioB
Bcero 6a108B 23 0aj1a

CooTBeTCTBHE KOJIMUECTBA OAIIIOB OIIEHKE B 5-O0AJNTILHON CHCTEME IIPUBE/ICHEI B

tabmnurie 3.
Ta0muna 3
KosinuecTBO HAaOpaHHBIX 02J1710B Onenka
0-2 1
3-9 2
10-15 3
16-20 4
21-23 5
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MHWHHUCTEPCTBO HAYKH U BBICHIET'O ObPA3OBAHI
POCCHUNCKOU OENEPALIMN

OEJNEPAJIBHOE TOCYAAPCTBEHHOE BIOJUKETHOE ObPA3OBATEJIBHOE
YUYPEXJIEHUE BbICIIEI'O ObPASOBAHUA «J1IYTAHCKUU
I'OCYIJAPCTBEHHbBIN YHUBEPCUTET UMEHU BJIAIUMUPA JTAJISD»

KOJUIEIK CEBEPOJOHEIKOI'O TEXHOJIOTHYECKOI'O UHCTUTYTA
(pumman) ®I'bOY BO «JII'Y um. B. 1ajs»

PACCMOTPEH U ITPUHAT YTBEPXAIO
MeTtoauueckoi komuccueil Komnemxka 3aMecTUTeNb TUPEKTOpa
CeBepo1OHEeIKOTO TEXHOJIOTHUECKOTO

uHctutyTa (punmman) PI'OY BO \,'/-Zﬂ/?f”/w% P.I1. ®uib
«JIT'Y um. B. Hansa»

[Tpotokomn Ne 01 ot «05» centsiops 2025 r. «05» cents6pst_2025 r.

[Ipencenarens koMuccuu
PP g B.H. JIeckun
/\/»‘ft’_ /s .

KOMILIEKT 3AJAHUI
JJISl IPOBEAEHUS MPOMEKYTOYHOM aTTECTALMM
B (popMme IKk3ameHa

o yueOHOM auciuIuinae obmieodpazoarensHoro nukia OYJ1.07 MaTtemaTuka

cnenuanbHOCTh 11.02.16. MOHTaX, TEXHUUYECKOE 00C/TY>KMBAHNE N PEMOHT
3/1EKTPOHHbIX NPUGOPOB N YCTPONCTB

JUIsl CTYJIeHTOB 1 Kypca

IIpenonaBarens W N.N. Apymanosa
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIEI'O OBPABOBAHUS «JTIYTAHCKUI TOCYIAPCTBEHHBI YHUBEPCUTET
UMEHU BJIAJUMUPA JJTAJIS»

KOJUIEJZK CEBEPOJOHELKOI'O TEXHOJIOI'MYECKOI'O HHCTUTYTA (¢puanain)
®I'bOY BO «JII'Y um. B. lansa»

Vuebnas muciumummaa OY J1.07 MaremaTtuka
Crneuunansaocts 11.02.16. MoHTax, TeXHUYECKOE 00CTYKUBAHUE U PEMOHT AJIEKTPOHHBIX

pubopoB u ycrpoiictB Kypce 1
BAPHUAHT Ne 1

Yacmo nepsas
3ananua 1.1-1,7 comepikar ro 4eTepe BApHAHTA OTBETOB, H3 KOTOPBIX TOJBLKO OJANH
oreer [IPABWUJILHBIH. Bribepure npasuibHelii, no Bamemy MHEHHIO, OTBET.

1.1. | HaiiTu 3nauenne nepemennoii log4s3 = x.

a) l: 6) Sq B) .l_' l‘) 0.
5
1.2. | Berunciuth 3HaueHue BoipakeHns vV —232.
a) —2; 6) — = B) —5; r) 2.
=
13 1,9

l'Ipc,ucrame BBIpAKCHHUC (x5) B BHJIC CTCIICHH.

a) .;.; 0) 3; B) x3; r) x2.

1.4. | Haitrn obumit Bua nepoobpaszuoii pynkuun f(x) = x — 3.

a) F(x) = - 3x: B Fx) = x* —3x + C:

OF(x) =1+C; r)F(x)=fZi—3x+C.

1.5. | Ynpocruts Beipakenue sin3a sina + cosa cos3a.

a) cos2a. 0) —cosda: B) sinda; r) —sin2a.

1.6. | I1pu kaxom k Bextop 1(—10; k; 5) xonnuneapen Bektopy m(—2; —4; 1).

a) k = —4; 0) k = —-20; B) k = =5; r)k =5.

1.7. | Yroa mexay obpasyioieii 1 1JI0CKOCThIO OCHOBaHUA KOHYca pased 60°, a
pajuyc OCHOBAHUA KOHYCA 4+/3cm. Haiirn BLICOTY KOHYCa.

a) 8cm; 0) 12em; B) 2v/3 cM; r) 8v3em.

Yacms emopasn
Pemenne 3amaumii 2.1-2.4 gomkuo OwiTe KpatkuM. B caywae HeobGxoaumocTH
[IPOHJUTIOCTPHPYHTE peleHHe CXeMaMHU, PHCYHKAMH.

2.1. | Pemmrs nepasencrso 25775 < 0,008.

2.2. | Haiiti obnacts onpejienenuns GyHKIHN

= 2  ; 1
flx) = log%(Sx +3x—-8)+ "




1
2.3. a§_25
Ynpoctuts —
aé+5

2.4. | JlnaroHazis OCEBOro CEHEHMs MPAMOTO KPYroOBOIo LMIIMHPA HAKJIOHEHA K

IJIOCKOCTH OCHOBAaHMs 1101 yriom 45° u paua 6v2 cm. Haiiti oGbem
UMIMHAPA.

Yacms mpemos
Pemenne 3aaa4 3.1-3.3 nomkHO cojepkars obocHOBaHKe. B HeM HeoOXOIHMMO 3anucarh
MOC/IC0BATENLHBIE JIOTHYECKHE ACHCTBHS M OOBACHEHMH, COCNATLCH HA MaTeMaTHYECKHE
(hakTBl, M3 KOTOpBIX CleAyeT TO MWIH HHOoe yTBepikaenue. Ecnu  HeodXommMo,
MPOHJLTIOCTPHPYITE pelleHHe cxeMaMH, rpadukamu, Tabnuamu.

3.1. . xZ
Haifti npome:xyTkn BO3pacTaHus u yObBaHWA DYHKUMH Y = ——

H

TOYKH IKCTPEMyMa.

3.2. | Pemmts ypasuenne cos?5x + 7sin®5x = 4sin 10x.

33. |B ocHOBaHMM NHpPAMMIBI JICKHT TPAMOYTONbHBIH TPEYrOJbHHK C
runoTeHy3oii 4cm o octpeim  yriom 30° Kakiaoe OokoBoe pedpo
nUpaMuibl 00pa3syeT ¢ IUIOCKOCThIO ocHoBaHus yroi 60°. Haiitn obbem
MHPAMH/LbIL.

[Ipencenarens

METOINYECKOU KOMUCCUU W};d , B.H. Jleckun

[IpenonaBarens N.N. ApymanoBa
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BBICIIIEI'O OBPA3SOBAHMU S «JIYTAHCKWI T'OCYIAPCTBEHHbBIN YHUBEPCUTET
NUMEHU BJIAJUMUPA JJAJIS»

KOJUVIEAK CEBEPOJOHELKOT'O TEXHOJIOI'MYECKOI'O HHCTUTYTA (dpuanai)
®I'GOY BO «JII'Y um. B. lansa»

Vuebnas mquciummmaa OY J1.07 MaremaTtuka
CnenunanprocTh 11.02.16. MOHTaX, TEXHHUECKOE 00CITYKUBAHUE U PEMOHT 3JIEKTPOHHBIX TPHOOPOB

n ycrpoiicts Kypc 1

BAPUAHT Ne 2

Yacmes nepéan
3amanna 1.1-1.7 cozep:xaT mo 4eThIpe BapHAHTAa OTBETOB. H3 KoTophix Toapko OJMH
orseT ITPABIJIBHBIN. BeioepuTte npaBHiIbHBIH. To BameMy MHEHHIO, OTBET.

1.1. | HaiignTe 3HaueHHe BBIpakeHHA log, 9 +log, 4 .
a) logg 13: 6) 12; B) 6: )2,
1.2. | Pemmure ypaBHeHHE V2X — 3 = 3.
a) 2; 0) 3: B) 6. r)9.
1.3. | Pemute HepaBeHCTBO logpox > logps 5.
a) (-»: 5): B) (0: 5)U(5: +w):
0) (5: +=): r) (0: 5).
1.4. | VkaxuTe oOmuii BHI NepBo0Opa3HEIX GYHKOHH  f(¥) = 10x" — 6x.
a)2x -3x+C: |6)2x-4x+C: B) 5x°-4x+C: |r)40x’-6+C.
1.5. | VKaKkHTe MHOKECTBO 3HaUeHHH (VHKIIHH V = COs X + 3.
a) [-1: 1] 6) [0: 3]: B) [2: 4]: r) [0: 2].
1.6 | BeruncianTe o0beM mapa ¢ paguycoM 3 CM.
a) 36mn cM: 6) 9m e B) 1087 e ; r) 54T M.
1.7. | [IpH KakHX 3Ha4YeHHAX M H 1 BekTopsl a (-15: m: -10) m b (3: 4: n)
KOJL'THHEapHBI?
aym=20;n=2; B)m=20;n=-2;
0)m=-20:n=-2: r)m=-20:n=2.
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Yacme 6mopan
Pemenne s3azammii 2.1-2.4 gomxHO OBITE KpaTKHM. B caydae HE0OXOIHMOCTH

IPOHITIOCTPHPYHTE PEIMICHHE CXEMaMH, PHCYHKAMH.

m

2.1. | Yemy paBHO 3HaueHHe BpIpakeHHA cos(2a — ;). ecin cosa=-08 ®
Z<a<n?
2

2.2. | Pemure ypaBHeHHe: 64" —7 - 8 =8 =0.

2.3. | Uemy paBeH YI710BOH KO3 (HIHEHT KacaTedbHOH K rpadHKy (YHKIIHH
f(x)=In (2x + 1) B Touke ¢ abcuuccoit xp=1.5?

2.4. | O0peM KOHYyCaA C paJHyCOM OCHOBaHHA 6 cM paBeH 967 cM°. BerancanTe

IU10maas OOKOBOH IIOBEPXHOCTH KOHYCaA.

Yacms mpemea
Pemenne 3axau 3.1-3.5 gomxHO comepxaTh 000cHOBaHHE. B HeM He0OXOIHMO 3aIHCATh

IOCISI0BATEIBHBIC JOTHUYSCKHE JSHCTBHA H OOBACHSHHA. COCIATBCA HA MaTeMAaTHUECKHE

daxTsL,

H3 KOTOPBIX CICAYyCT TO HIH HHOC  YIBCPXKICHHC. Ecam Heo0X0IHMO.

IPOHLTIOCTPHPYHTE PEIICHHE CXEMaMH. IpadHKaMH, TAOTHIIAMH.

N ; p . ~ P
3.1. |Pemmure ypaBHEeHHE 6SIn"X — 3S11 X COSXY—35 cosy=2.
3.2. |Yucao 60 mpexacrtaBpTe B BHIE CYMMBI IBYX IIOJIOKHTEIbHBIX YHCET TaK.
4TOOBI CyMMa HX KBaJpaTOB OblTa HAHMEHBIIEH.
3.3. | OcHOBaHHEM MHPaMHIBI ABIACTCA MPABHIBHBIH TPEYTOJIBHHK CO CTOPOHOH

6 cMm. OxgHa OokoBasd IpaHb NHpPaAMHABl NEPHEHIHKYIAPHA IIOCKOCTH
OCHOBAHHA, a ABE JAPYTHE HAKIOHEHH! K IITIOCKOCTH OCHOBAHHA IO YITIOM
45°, Haiinure 06eM IMHPaMHBI.

[Ipencenarens

METOANYECKON KOMUCCUHU %@44/ B.H. Jleckun

[IpenonaBarens N.N. ApymanoBa
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIIEI'O OBPA3SOBAHMU S «JIYTAHCKWI T'OCYIAPCTBEHHbBIN YHUBEPCUTET
NUMEHU BJIAJUMUPA JJAJIS»

KOJUIEAK CEBEPOJOHELKOTI'O TEXHOJTOI'MYECKOI'O UHCTUTYTA (duaunain)
®I'bOY BO «JII'Y um. B. lansa»

Vuebnas mquciummmaa OY J1.07 MaremaTtuka
CnenunanprocTh 11.02.16. MOHTaX, TEXHHUECKOE 00CITYKUBAHUE U PEMOHT 3JIEKTPOHHBIX TPHOOPOB

n ycrpoiicts Kypc 1
BAPUAHT Ne 3

Yacms nepean
3aganua 1.1-1.7 cozep:xaT mo 4eTBIpe BapHAHTA OTBETOB, H3 KOTOpEIX Toaepko OJITH
otset [IPABIIJIDHDBIN. BeioepuTte npaBHIbHBIH. 0 BameMy MHEHHIO. OTBET.

1.1. | Beruucanre: 3/—0.3-3/—0.09.
a) 0,027; 0) 0.03: B) — 0.3: r)0.3.

1.2. | Kakaa ¢QyHKIHA ABIA€TCA BO3pacTaromei?

a)y=0.2% 6)y=3": B)y = (%J ‘ y=27%

VKakHTe TNPOMEKYTOK. KOTOPOMY NpPHHAATEKHT KOPEHb YpPaBHEHHA

13. log,(x+1)=4.

a) (8: 10): 0) (14: 16): B) (6: 8): r) (4: 6).
1.4. | VopocTHTe BBIpaKE€HHE Ssin’x — 4 + 5cos°x.

a) 1: 0) 9: B) —9: r)—4.

3 2
i X X
1.5. | Haiita npoH3BOaHYI0 GYHKIHH f(x) =g

.‘.: X e . b g 2. ¥ bl
a) f@="5-00 |8) f@=xiox: |B) f@=x -2 1) f()=3x-2x
1.6 JIBe mpsAMEIe ¢ H b mapallIeTbHEL a IpAMBIe D H ¢ TepIeHIHKYTAPHEL. UeMy
""" | paBeH Yroa MeXKIY ¢ H C:
- r Helb31
a) 0°: 0) 180°: B) 90°: )
OIIPEeIHTb.
o Uemy paBeH pagnyc cdepsl, II0Magb TOBEPXHOCTH KOTOPOi paBHA
224
100 77 eM™?
a) 100 em: 6) 50 cMm: B) 5 cM: r) 20 cMm.

Yacmes 6mopaa
Pemenne 3azammii 2.1-2.4 1ommxHO OBITH KpaTKHM. B ciIydae HEOOXOIHMOCTH
IPOHTIIOCTPHPYITE pelleHHE CXeMaMH. PHCYHKAMH.

2.1. | PemnuTe HepaBeHCTBO 77 —14-7% <5,

7. 2
o |xT—=y =24,
PemnTte cHCTeMY YpaBHEHHIL: { .
x—y=2.

9
[S9]
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o : 18 6
23 VIpoCTHTE BEIpa/KEeHHE: g
a+3a* a?
II3 TOYKH K IITOCKOCTH HIPOBEISHBI JB€ HAKIOHHBIE, paBHbIE 23 CM H
2.4. |33 cMm. Haiigute paccTOgHHE OT 3TOH TOYKH A0 IIIOCKOCTH. €CIIH
[IPOSKLHH HAKIOHHBIX OTHOCATCA Kak 2:3.

Yacms mpemeoa
Pemenne 3azau 3.1-3.3 JomxHO comep:xaTh 00OCHOBaHHE. B HeM HE0OXO0IHMO 3alHCaTh
OCIEIOBATEAbHBIE TOTHYESCKHE ISHCTBHA H OOBACHESHHA. COCIAThCA HA MaTeMaTHUECKHE
GbakTBI. H3 KOTOPBIX ClIeXyeT TO HIH HHOE YIBEp:KIcHHe. Ecam HeoOXomHMO.
IPOHTLTIOCTPHPYIITE PEIIeHHE CXeMaMH, TPapHKAMH. TAOTHIIAMH.

BhbIupcinTe MmIomans (pUIYphl. OrpaHHYEHHOH mapadomoil y=8-x H
IpAMOH y=4.

3.2. | Pemmute ypaBHEHHE: sin’ x+0.5sin2x=1.

Jlnarosanp IpPaBHIbHOH 4YeTBIPEXYTOAbHOH NpPH3MBI paBHa 15 cmMm. a
3.3. | amaroHanp OokoBOH rpaHH — 12 cM. Haiigute miomaas OOKOBOH
IIOBEPXHOCTH IIPH3MEL.

[Ipencenarens
METOINYECKOH KOMUCCHH /(%Q/,z/ B.H. Jleckun

[IpenonaBarens N.N. Apymianosa
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIEI'O OBPABOBAHUS «JIYTAHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET
UMEHU BJIAJUMUPA JJTAJIS»

KOJUIEJZK CEBEPOJOHELKOI'O TEXHOJIOI'MYECKOI'O HHCTUTYTA (¢puanain)
®I'bOY BO «JII'Y um. B. lansa»

Vuebnas mquciummmaa OY J1.07 MaremaTtuka
Crneuunansaocts 11.02.16. MoHTax, TeXHUYECKOE 00CTY>KUBAHUE U PEMOHT AJIEKTPOHHBIX MPUOOPOB
n ycrpoiicts Kypc 1

BAPUAHT Ne 4

Yacmey nepeas
3ananms 1.1-1.7 cozepxkar no yernipe BapHaHTa OTBETOB, W3 KOTOpBIX Toabko OJAMH
orser [TIPABUJIBHBIN. Bribepure npasmwistsiii, no Bamemy MHEHHIO, OTRET,

’ 3
L.1. | Haitmre 3uauenne Buipaenns (‘3‘4‘ : 27") .

a) 8; 6) 18; B) 6; r) 144.
1.2, | Pemmre HepaBeHcTBO 5° 7t < %

a) (-o0; 5); 6) (1; +x); B) (-o0; 1); r) (3; +x0).
1.3. | Vkakute MHOKECTBO 3HaueHHI PyHKuHM ¥y = log,.(v+4).

a) (0; +ee); 0) (—4; +oo); B) (4; +0); r) (oo; +a0).
1.4. | Ynpoctute Bbipaskenne — 4sin'x + 5 —4cos x.

a) 1: 6) 9: B) 5; r)4.

L.5. | Boruncaure HeonpeeneHnblii HHTErpa feas- Loy
X°

a) .\'3——1—;+C: 6) »+l+ic B) 2¢-Lic: r) arilic
x x x ¥

1.6. | Touka £ — cepenuna AB. Haiiaute koopanHaTsl TOUkH £, ecin
A (14;-8; 5), B (4; -2; -7).
a) £(-9:5;-1); 0) E(9:-5:-1); |B)E(-9:-5:-1); [r)E(9:5:1).

1.7. | Haiinzutre oO0bem npaBunabHOH  TPEYroAbHON NMHpPaMHILL,  IUIOLIAAL
OCHOBaHMs KOTOPOH pasHa 12 ¢M~, a BhicoTa — 8 CM.

a) 96 cm'; 6)32cm: B) 48 cMm': r)24 cm .

Yacms emopas
Pewenne sagaumii 2.1-2.4  pomkno Owith  kpatkuMm. B caywae neobxoammocTw
NPOWLTIOCTPHPYHTE PCIICHHE CXCMAMH, PHCYHKaMH,

2.1. | Pemmre ypasuenune: log,(x—2)+log,(x—11)=2.

2.2. . x' :
HaiignTe Haumenbiuee 3HaucHue GpyHkumun f(x) = T—:x Ha MPOMEKYTKE

[0; 4].

3 2 s 10
¢ Haitamre obnacts onpenenenus Gynkunn  f(x) = e
a=yYX
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2.4. | Juaronanb OOKOBOH I'paHH MpPaBHIbHOH TPEYIOJIbHOH HMPH3MBI 00pa3yeT
0 ” ~

¢ ocHoBaHHeM yron 30 . Halitu o0peM NOpH3MBI, €CIH ILIOIMAAb €€

GOKOBOI IOBEPXHOCTH 723 oM.

Yacms mpemea
Pemenne 3azau 3.1-3.3 1o/mxHO cogep:kaTh 000CHOBaHHE. B HeM He0OXOIHMO 3amHCcaTh
[OCIEIOBATEIbHBIC TOTHYSCKHE ISHCTBHA H OOBACHEHHA. COCTAThCA HA MaTeMaTHUECKHE
dakTB. H3 KOTOPBIX CIeAyeT TO HIH HHOS YIBepkIcHHe. Ecam HeodxommMo.
TIPOH/LTIOCTPHPYHTE PEIIeHHE CXeMaMH, TpadHKAMH, TAOTHIIAMH.

3.1. |HaiizaTe mpoMeKyTKH BO3pacTaHHA H yOBIBAaHHA H TOUKH SKCTpeMyMa
OYHKIHH f(-X 1%

-4

2, T .
3.2. | MokaxkHTe TOKIECTBO: 2¢0s ( -~ 20) =sinda + 1.

W
%

B IDHIHHIPE IIapalleIbHO €r0 OCH IIPOBEIACHA IINIOCKOCTD. IIEepeCeKarnmai
HH/KHEC OCHOBAHHEC NHIHHIpPA II0 XOpAe. KOTOopaAd BHIHA H3 IIEHTPa 3TOT0
OCHOBaHHA IIOO YIJIOM (. HHRTOH&J’IB 06pa3OBaBmerocx CCUCHHA
HaKJIOHCHA K IIIIOCKOCTH OCHOBAaHHA IIOJ YITIOM B Haiigure miaomans
OoKoBOH IMOBEPXHOCTH DHIHHAPA. €CIIH IINTOIMaab €ro OCHOBAHH/A PaBHA S.

[Ipencenarens

METOINYECKON KOMUCCHUU B.H. Jleckun

[IpenonaBarens N.N. Apymianosa




