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1. MarepuaJibl TEKyIIero KOHTPOJIfl yCIIeBAeMOCTH
BxomgHoW KOHTPOJIb

JlanHasi KOHTpoOJIbHasg paboTa MpejuiaraeTcs uisl BbIsBIeHUS ypoBHA 3YH mo
MaTE€MaTUKe 32 OCHOBHOM KypC CpeIHEW IIKOJBI JJid CTYJEHTOB OYHOTrO 00yueHus 1

Kypca.

[lenb: BBIABUTH YpPOBEHb 3HAHWK, YMEHHMM W HAaBBIKOB II0 MATEMAaTUKE 34
OCHOBHOM KYPC CpPEIHEN IIKOJIbI

KoHTposbHas paboTa COEp>KUT OCHOBHBIE TEMBI IIKOJIBHOIO Kypca MaTeMaTHKU:
ACUCTBUSL HaJ JOpoOsSMHU, JEHCTBUS HaJa CTENEHSIMH, pEIICHHE YpaBHEHUU U
HEPABEHCTB C OJHHMM HEU3BECTHBIM, PEIICHHE CHCTEM YPAaBHEHUNW U HEPABEHCTB,
nocTtpoeHue rpapukoB GyHKIUH, YIPOIIEHUE alredpandecKux BbIpaKeHUH.

KoutponeHas paborta paccuntana Ha 1 wac 30 muH, coiepKuT 2 BapuaHTa
3agaHui. Kaxpiii BapuanT cocTout u3 16 3agaHui.

Kputepun olieHKH KOHTPOJIBLHON PabOTHI:

Or1eHKa «OTIMYHO» - 3a 14-16 mpaBUILHO BHITTOJTHEHHBIX 3aJaHUM;

OreHka «xoportioy - 3a 11-13 npaBuiIbHO BBITIOTHEHHBIX 3aJIaHUH;

O1eHKa «yIOBIETBOPUTENBHO » - 32 10-7 paBHIIbHO BBHIITOJHEHHBIX TPUMEPA;
OreHKa «HEYIOBICTBOPUTEIIBHO) - 32 6 M HIKE 3aJaHUH.

Conepxanue 3a1aHU:

3adanus Bapuanm Ne 1 Bapuanm Ne 2
1.Ynpocmume (m-2)(m-6)-(m-4)° (a-3)*-(2-a)(4-a)
2. Ilpeocmasvme 6 suode x 03 aa?
cmeneHu ] a°
3.Pa3znooicume na 2x3-8x X+ 3x°-4x°
MHONCUMENU:

4. Coxpamume 0pobb: (c _ 3)2 (x + 2)3
c® -9 x’ +4x+4
5.Bvinonnume oeticmeusi: a a+l at+x a—x
a-1 a 4 a
6. Pewwume ypasnenusi: X X x 4x
5 2 5
6) 2x°-7x+6=0 6)2-7x-4x =0
7. Pewuume cucmemy x+y=2 2x+5y =15,
VPaeHeHu: 5x—3y =8 x—-2y=3
8. Pewwume cucmemy x—y=2, x+y=4,
epaguuecxu x+y=5 Xx—y=2
9.Boiyucaume: 3 \/g 2.3 2
25 27




10.Pewuume nepasencmea: a)2x+1>4x-3 a)dx-3<3x+5
6)x°-9> 0 6)x>-3x>0
11. Pewuume cucmemy x—-3<0, x+22>0,
repasencms 7-5x>2 3x-1<0
12. B kaxom npomexcymre J93 J108
HAXO0OUMCS YUCTIO. Bbl6epume a)(90,]00)’ 6)(9,10) 6)(8,‘9), 2)(] 0,]])
omeem.:
13. Ilocmpotime epaghux V=x"+1 V=(x+1)°
@yuryuu:
14.Pewuume ypasHenue: 3x+1 14 x-1 3 4 5-x
x+2  x+2 x 1-x x-1
15. Ynpocmume svipasxcenue: 1 a? 1 \g?+46+4
(a +1+ j ) > (6 -2- j
a+l) 1-2a+a 2+6) 6—+/5
16. B :
prseme 172217043 > 66-3> |*5°
6 3 12 14 6
0,8*0,25 (21-1,25):25

JAMIaKTUYECKUE UTPhI

Tema: Kopau u crenenu

3amanue: BEITOIHUTE BBIYHCIECHUS.

HaﬁI[GHHBIMH OTBCTaMU:

3anumure B TaOMUUbBl OYKBBI, CBSI3aHHBIE C

Ap5*e: 2152= T\/v16 =
B| 4-81*+05°= T 410 =
P {5°.2%= H -

1
K| {=2f +125:=

1] 335 -[Bv2) =
O| 3/48-3162= 8~ =
13 2 -3 40 6 200 | -485 ] 05 [ 0.2

Tewma: Jlorapudmbl 1 UX CBOMCTBA

3ananue: PemmTe CTyneHbKU U COCTaBbTE CJIOBO
5
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Pabounii 1uct: OCHOBBI TPUTOHOMETPHUH

1. 3anosHuTe NPONYCKH TaK, YTOOBI MOJIYYHI0CH BEPHOE BHICKA3bLIBAHHE:
a) Yron B 1 paanan — 3T0 Takoi

JUIMHA AYTU KOTOPOTO PaBHA

0) Panuannas u MEpBI CBA3aHbI 3aBUCUMOCTBIO

paauas.

IIepeBeaunTe u3 rpagyCHONM MEPHI B PAJUAHHYIO!

300° = 210° =

40° = 135° =

[lepeBenute U3 pagraHHOW MEPHI B TPAAYCHYIO:

6m _ 11w _

5 12

15 = 3n=

2. YncaoBas OKpY:KHOCTh. Tpuronomerp (pa6ora ¢ npemnogaBareem)

y“

v



3anoaHUTe TAONIUITY:

Mpagychl 0° | 30° 90° 135° 210° 270° 315° 360°
PaguaHbl L 2w 5 57 | 4 5 11
20z am AL ST | 4T ST 1ir
4 | 3 3 6 4 | 3 3 6
Abcuumcca x
OpauHatay

3. 3anuuMTe rPaHUIbLI YeTBEPTEl eIMHUYHON OKPY/KHOCTH B BHIE HEPABEHCTB
| yeTBEpTH: Il yeTBepTH:

[l yeTBepTH: IV detBepTh:

Onpenenure Kako 4€TBEPTU MPUHAJIEHKHUT YTOJI:
128° € 1280° €
-150° € - 600° €

Omnpenenure  KakoOM  4YETBEPTH  NPUHAICKUT dYuciao t  HA  €AMHUYHOMU
TPUTOHOMETPUYECKON OKPYKHOCTH:

7T 27T
B © N
T 12m
- ¢ € —— €
13 € -53€

4. Tlonb3ysich CBOMCTBAMH TPHUIOHOMETPHYECKMX (YHKIME NpHBeIUTE
TPUIrOHOMETPUYECKHEe (PYHKUHMH K 3HAYEHHMI0 HAMMEHBIUEro I0JIOKUTEIbHOI0

aprymeHra:
a) cos 375° = ; cos 600° =
11w

cos (-215°) = , COS —==
0) sin 450°= , sin 690°= :
sin (-270°)= : sinloT”:
B) tg 215°= , Ctg385°= ,

45 45
tg(-) = , ctg(-—-) = ,

8




5. H300pasure eIMHUYHYI0 OKPY/KHOCTH, NONBITATECh HA Hel OTMETHTH

3aJaHHbIC TOUYKN:
251

AC-19) BED): C(-2m); D(-ED); E(5);  R(D)

v

6. C nmoMombI0 TPUrOHOMETPA ISl 3aJAHHOH TOYKHM ONpEIeIUTE AeKAPTOBLI
KOOPAMHATHI M 3aNMIINTE 3HAYCHHEe TPUTOHOMETPHYECKNX PYHKIMH.

X y cost sint tgt ctgt




/. CpaBHHTE C HYJIEM:

cos 150° (m.x. 150° € 2 weTB.)  sin 3630° tg 1800°

117z Sr . 117z T
COST 1g— S1in| —? tg| ——

[TpoBepouHbIE PAOOTHI

BapuatuBHOCTS: 2

Kpurepun ouenku:

OneHka «OTJIIMYHOY - 3a S MPAaBUIILHO BBINIOJHEHHBIX 3aaHUN;

OneHka «xopoIo» - 3a 4 MpaBWJIbHO BBIIIOJIHEHHBIX 3aJJaHUM;

OneHka «yA0BIETBOPUTENBHO » - 32 3 IPABWIILHO BBIITOJIHEHHBIX 3aJaHMS;
OrneHKa «HEyI0BIECTBOPUTEIILHO» - 32 2 U HIDKE 3a/laHUM.

Tewma: Pa3Butue moHATHSA O YHCIIE

1. BLIHCHI/ITG, KaKHe€ U3 JaHHBIX YHUCCJI ABJIAIOTCA PAlUMOHAJIBHBIMU, KAKUEC - UppAllUOHAJIbHBIMHU.

L ) V33 gy V35421
a) /21 6) —v12-4/3; B) cos30°;r) NG ; 1) 0,(15).

2. IlepeBenute B OOBIKHOBEHHYIO Ap0o0k umcio: 1,2(5);

[NYISN

10m 5 -
3. ynpOCTI/ITe BBIPAXKCHUC! + 7 W BBIYHCIIUTC €TI0 3HAYCHUEC IPU M = 9 un=—.
n—m n0’5 + n/lE 9

5
4. CpaBHHUTE YHUCJIO C €AUHUIIEH: (—j .
P V2-1

5. CpaBHI/ITe IMoKa3aTcin CTCHCHCﬁ, €CJIM U3BECTHO, YTO:

2) Gj > (g) . 6) (tg30°)* > (tg30)*.

10



Tema: CteneHu ¢ pairOHAJIbHBIM U I[GﬁCTBHTCJ'IBHBIM IIOKa3aTcIsIMHu, UX CBOMCTBA

1.Haiinute 3HaueHue BBIPAKEHUS

a) 4‘@ +® 08 6) Y10 B ¥25:135 1) V4T V4+T.

2. CpaBHHUTE YHCIIa

. 2 12 3 243
a)(2,3)2u(2§j ; 6)@ ul,  6)%/26 u+/8.

3. YnopoctuTe BBIpaXeHHE

p+8 3 p-8
2 1 !
p3—29{/E+4 3 p? +2p3 +4

1 NP
V241
0) (—a N J -a

4.36"

32n—3 . 22n+2

a)

B)

4, Hpe,[[CTaBLTC BbIPAXCHHEC B BUJIC CTCIICHU:
X |y
y\x

Tema: Tpuronomerpudeckue TOKIAECTBA
1. BeraucnuTs:
a) sin58° cos13® —co0s58°sin13°;

V4 T . &m . In
6) €C0S—C0S— —Sin—sin—
12 12 12 12

2. prOCTI/ITL BBIPAXKCHUC!
a) cos(t — x)—sintsinx ;

0) lcost—sin(zﬁ}
2 6

3. Jloka3aTh TOXKIECTBO:
sin(a + B)+sin(a — )= 2sinacos B
4. Peniuth ypaBHEHHE

tg4x —tg3x

a)sin3xcosx +cos3xsinx =0 0) =
1+tg4xtg3x

. 12 3z . Vs
5.3nHag,4to SINa=—-—u 7w <a<—, HAUTH tg| — —
13 2 4

11



Tema: CBoiicTBa QpyHKIMU

x+3, ec auxz=-1,

1. lana dpymxmms y = {2x+2 ec mx<-2

a) Haitmure y(3), y(-4), y(-2), y(\/g + 3).

0) [TocTpoiite rpaduk 1aHHON (YHKIIUH.
B) Ykaxute /i gannoi pynkuuu D(y), E(y)

I') YKQKUTE IPOMEXYTKH 3HAKOIIOCTOSHCTBA

2. Iloctpoiite rpaduk GyHKIUU Yy = (x-3)2+1 Y OTIUIIINTE BCE €€ CBOMCTRA.

. x2+6x+9
3. Haiimute o0acth onpeneneHust QyHKIUH y = —1
X+

4. 3anmaiite popmymoii KaKyr-HHOYAb (yHKIIHIO, TpadUK KOTOPOH TMepeceKaeT oCh X B ToUKax (—1;
0), (2 0), (5; 0).

Tema: [lupamuna

bokoBas rpaHb NPaBUIBHON YETHIPEXYTOJIBHON TUPAMU/IBI
HAKJIOHEHA K TIOCKOCTH OCHOBaHMS 1o yriiom 30°, anodema paBHa 4.
Hainnure:
. BBICOTY NTAPaMHJIbI
. paAnyChl BIIMCAHHOM M ONIMCAHHOW OKPY>KHOCTEH B OCHOBAHUE ITHUPAMHU/IbI
. CTOPOHY OCHOBAaHUs

. HCPUMCTP OCHOBAHUA

1

2

3

4

5. myomuaak OCHOBAHUS
6. uiomia b O0KOBOM MOBEPXHOCTH MUPAMUIbI

7. TUTOIA/Ib TIOJTHOM MTOBEPXHOCTH MTUPAMUIBI

8. 00BEM mupamMuIbl

9. 6okoBOE pedpo MUPaAMUIbI

10. yron Mex 1y 60KOBBIM PEOPOM U TUIOCKOCTHEO OCHOBAHHS TTUPAMUIBI

11.paccTostHiEe OT TOUKH MEPECEUEHUs BHICOTHI MUPaMUIbI C €€ OCHOBaHUEM /10 OOKOBOI rpaHu

12



TecTrl

Tema: IIponsBognas

1 BapuaHT
1. TlpousBomHO¥ (pyHKITNU HA3BIBAETCH ...
a) OTHOIICHHE TprpaiieHus QyHKINN K TPUPAIIEHUI0 apryMeHTa
0) Tpeien OTHOIICHUS TIPUPAIICHHS apryMEeHTa K npHupaiieHuto GyHknuu npu Ax—0
B) MpeJieNl OTHONIICHUS MpHpalieHus GYHKIUH K IPUPANICHUI0 apryMenTa npu Ax—0
T') OTHOIIICHUE TIpUpanieHus (QYHKIUH K MPUpALICHUIO aprymMenTa npu Ax—0

2. DusnvecKuil CMBICT MPOU3BOIHON COCTOMT B TOM, uTO CKOpocTh V (1) =..... ,a(t)=........

3. T'eomeTpuueckHii CMBICI MPOU3BOIHON COCTOMT B TOM, YTO

a) yrioBoii koadduieHT kacatenbHOM K KpuBoil y = f(X) B TOUKe (X, Yo) paBEH 3HAUCHUIO (DYHKIIUH B TOUKE
Xo,

0) yrioBoi ko3 uIKeHT KacaTelnbHON K KprBoii y = f(X) B Touke (Xo, Yo) paBeH 3HAYCHHIO POU3BOTHOM
(hYHKITNH B TOUKE Xo;

B) YIIIOBO# KO3 (GHIMEHT KacaTelbHON K KpuBOil y = f(X) paBeH 3HAYCHHUIO MTPOU3BOIHON QyHKIINHM;

3. BanuiuTe ypaBHEHHE KacaTeIbHOM K KpuBoi y = f(X).

u
4. Jonwummre npaBmio auddepenmmposanust: a) (C u)'= 0) (u+v)'= B) (UV)'= n|l—|=
\Y
5. 3amonHHTE IPOMYCKH:
1
Lo(y=02 (Y= 3.(Jx)y=..4 (..)=¢ 5.(coX)=.... 6.(...)'= —=— 7.(IogsX)'= ...
COS™ X

3anuimTe MPaBUIIO HAX0XKICHUS TIPOU3BOIHOM CI0XKHON QyHKImuU. [IpuBeaure npumep.
Kaxk BbI noHHMaeTe «IIPOU3BOAHAS TPETHETO MOPSAKAN?

ChopmynupyiiTe 1O0CTaTOUHBIN MTPU3HAK BO3pACTAHUS (DYHKITHH.

Kaxune Touku Ha3BIBaIOTCS KPUTHIECKUMU Toukamu 2 poaa? Kak ux Hailtu?

10. Yro sBisercst sxcTpemyMoM GyHKIun? Kakne skcTpeMyMbl OBIBAIOT?

11. U3 nepeyucieHHbIX HUXKE IYHKTOB COCTaBbTE AJITOPUTM MCCIIEIOBaHUS (QYHKIIMHY HA MOHOTOHHOCTB H
IKCTPEMYMBI:

Haiitn 3HaK BTOpOH IPOU3BOJHON HA KAXKJIOM IPOMEXKYTKE.

Haiitu 3HaK nepBoii MPOU3BOAHON HAa KaXIOM IIPOMEKYTKE.

Haiitu 3HaK QyHKIMM Ha KaXXI0M IPOMEKYTKE.

Haiitu kputndeckue Touku 1 popa.

Haiitu BTOpYI0 NPOU3BOAHYIO.

Haiitu kputnyeckue Touku 2 poza.

HatiTi o65acTh onpeaeneHus..

Haiitu nponsBogny0 QyHKIHM.

Pazouts obnacte onpeneneHus GyHKINN KPUTHYECKMMHU TOUKaMHU Ha TIPOMEKYTKH.

0. OnpexnenuTh MHTEPBAIBI BO3PACTaHUs, YObIBaHMUS, SKCTPEMYMBI ()YHKLUH COTIACHO

JOCTaTOYHOMY TIPU3HAKY.

11. Onpenenuts UHTEPBAJIBI BHITYKIOCTH, BOTHYTOCTH, TOUKHU Ieperuoa.

12. Haiitu 3HaueHne QyHKINUU B KpUTUYECKUX TOUYKaX, MPUHAMJISKAIINX OTPE3KY M Ha KOHIAX
oTpe3Ka.

13. Haiitu 3HaueHve TPOU3BOAHON (DYHKIIMU B KDUTHIECKUX TOUYKAX, IPUHAIICKAIINX OTPE3KY U
Ha KOHIIaX OTpe3Ka

14. BeiOparp Haubosnpliee 1 HaNMEHbIIee 3HaUeHNe (PYHKIIUN U3 HalJIEHHBIX 3HAYCHHH.

15. BreiOparb HanbosblIee U HAUMEHbIIIee 3HAYSHHE TIPOU3BOIHON (DYHKIIUH U3 HAWIEHHBIX
3HAYECHUH.

Boo~NoarLNOE
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2 BapHAHT

1. IIpousBonHOW HYHKIUHN HA3BIBACTCA ...

a) OTHOILICHHUE MpUpAIIeHNs QYHKINH K TPUPALICHUIO apTyMEHTa

0) mpezen OTHOLICHHUS IPUPAILEHHS apryMEHTa K npHupaieHnto GyHkuuu npu Ax—0
B) MpeJiesl OTHOLICHUS MpHpamieHus GYyHKIUH K IPUPALIeHUIo apryMenTa npu Ax—0
I') OTHOLICHWE MPHUpaILeHNs] PYHKINH K IPUPALIeHUI0 apryMmenTa npu Ax—0

2. ®usnyecKkui CMBICT MPOU3BOIHOMN cOCTOHT B ToM, uto S '(t) =....; s"(t) =...;

3. I'eoMeTpuYecKuit CMBIC MPOU3BOJHON COCTOMT B TOM, YTO

a) yrioBoi ko3¢ GHUIMEHT KacaTeabHOM K KpruBoil y = f(X) B Touke (Xg, o) paBeH 3HAUCHHIO (YHKIIMU B TOYKE
X0,

0) yrioBoi ko3 durmeHT KacaTenbHON K KpuBoii y = f(X) B Touke (Xo, Yo) paBeH 3HAYCHHIO POU3BOTHOM
(hYHKITUM B TOYKE Xo;

B) YIJI0BO# K03(h(HITHEHT KacaTebHOU K KpUBOH y = f(X) paBeH 3HaYCHUIO TPOU3BOIHON (HYHKITUH;

3. BanuiuTe ypaBHEHUE HOpMaH K KpuBoi y = f(x).
u

4. Tonumure npasuiio auddepenimponanus: a) (C u)'= 0) (u+v)'= B) (UV)'= nl—| =
\'

5. 3amonHuTe MPOIMYCKU:

(..)=1; 2 1 =...; 3. @)=... 4.(...) =cosx; 5. (ctgx)'=...; 6. (...)'=1; 7. (x'=...
X X

=

6. 3anumTe MPaBUIO HAXOXKIACHUS MPOU3BOAHOM cioxkHOM (yHkuuu. [IpuBeante mpumep.

7. Kak Bbl IOHHMaETE «IIPOU3BOAHAS] YETBEPTOTO MOPAIKA»?

oo

. ChopmynupyiiTe 4OCTaTOYHBIH TPU3HAK YOBIBaHUS (DYHKIIWH.
9. Kakue TOUKM Ha3bIBAIOTCS KPUTHUECKUMHU ToukaMu 1 pona? Kak nx Haitu?
10. Yo sBasiercs sxcTpeMymoM ¢GyHkimn? Kakue skcTpeMymbl OBIBAIOT?

11. U3 nepednciieHHBIX HIDKE TyHKTOB COCTABHTE AITOPHTM HCCIIEA0BaHHs (GYHKIIUH Ha BBIMYKJIOCTh U TOUKH
neperuntba

Haiitn 3HaK BTOpO# IPOM3BOJHON HA KAXKJIOM IIPOMEXKYTKE.

Haiitn 3HaK nepBoi MPOU3BOJIHON Ha KaXJOM IIPOMEKYTKE.

Haiitu 3HaK QyHKIMM Ha KaXXI0M IPOMEKYTKE.

Haiitu kputnyeckue Touku 1 poza.

Haiitu BTOpy!0 NPOU3BOAHYIO.

Haiitu kputnyeckue Touku 2 poza.

HatiTi obmacTh onpeneneHus.

Haiitu npousBoanyo QyHKIHM.

Pa3outh obnacte onpeseneHus GyHKIUN KPUTHIYSCKIMHU TOYKAMHU Ha TIPOMEXKYTKH.

0. OnpenenuTs MHTEPBAIBI BO3PACTaHUs, YOBIBAHMUS, SKCTPEMYMBI ()YHKLIUH COTIIACHO TOCTATOYHOMY
MPU3HAKY.

11. OnpenenuTs HHTEPBAIBI BBITYKIOCTH, BOTHYTOCTH, TOUKH ITEPEeruoa.

12. Haiitu 3HaueHne QyHKIMU B KpUTUYECKUX TOUYKAX, IPHHAISKAIINX OTPE3KY M HA KOHIAX OTpe3Ka.

13. Haiitu 3HaueHre NpOU3BOAHON (YHKINMHN B KPUTHYECKUX TOYKAX, IPUHAISKAIINX OTPE3KY U Ha KOHIIAX

oTpe3Ka
14. Bribpatb HanOoJblIee 1 HAUMEHbIIEE 3HaUeHHE (PYHKIIUH U3 HAWJCHHBIX 3HAYCHUH.
15. Bribpatb HanOosblIee 1 HAUMEHbIIeE 3HAYCHUE TPOU3BOIHON (DYHKLMH U3 HAMJCHHBIX 3HAYSHUH.

14
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MareMaTu4eCKuil JTUKTAHT:

Tewma: [lepBooOpa3Hast 1 HHTErPAIIbI

[Iponomxure:
1. dyuknus F(x) seisercs nepBoodpasHoit as f(x), ecnu.......

3. 3aKkOoHUYHUTE CBOMCTBA HHTErpaja

ja- f(x)dx =
[(F00+900)dx=
4. Isinxdx=

5. [x‘dx=

6. [e*dx=

7. 3anummte Gopmyny Herorona-JIeiiOHMIIA 7151 BRIYMCIICHUS ONPEISTICHHOTO HHTETpasia

8. B uem 3akirodaeTcst reOMETPUIECKUN CMBICI OITPEeIEHHOT0 HHTerpaia’?

Paboueii yueOHoI nporpamMmoii yueoHoro npenmera I1J[.01 Marematuka: anrebpa u
Hayajla MaTeMaTH4YeCKOro aHalIHu3a, TEOMETpUsS MPEAYCMOTPEHO 29 MpaKTHYECKUX
paoboT.

[IpakTuyeckrie pabOThl BBHIMOTHSIIOTCS HA MPAKTUYECKUX 3aHSATUSX B COOTBETCTBUU C
METOIMYECKUMH YKa3aHUSIMH T10 BHITIOJIHEHUIO MPAKTHYECKUX PadoT.

[IpakTuueckre paboThl MOTYT BBIMOJIHATHCS B (JOpME WHIUBUIIYTHHOU, TTAPHOU WUITU
TPyIIOBOM pabOTHI.
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[To TeMaM mporpaMMsbl IPeAyCMOTPEHO 12 KOHTPOIBHBIX PaboT

Kaxxnast koHTposnbHast paboTta paccuutana Ha 60 MUHYT, COOEPKUT 2 BapuaHTa
3amanuil. Kaxxnas koHTponpHash paboTa BBICTPOEHA MO OJHOW M TOH K€ CXeMe:
3aJ1aHusl 0a30BOrO YPOBHS (1O NMEPBOM UEPTHI), CPEAHETO YPOBHS (B IOJIOCE OT NEPBOM
4YepThl /0 BTOPOM) M 3aJlaHUsl IMOBBIIIEHHOTO YPOBHS CIOXHOCTH (IIOCIE BTOPOIl
YEePThI).

Kpurepuu oLleHKH KOHTPOIBHOU PadOTHI:

v’ OIICHKa «yIOBJETBOPHUTEILHO» CTABUTCSA 3a YCIEIIHOE BBIMOJHCHUE BCEX

3a1aHUM TIEPBOTO YPOBHH;

v/ OIIEHKa «XOPOIII0» CTABUTCS 3a YCIICITHOE BBIMOJHCHUE 3aJaHUi ABYX YPOBHEH
(0a30BOrOo M BTOPOTO WJIHM TPETHETO), BOBMOXKHO C OJHON BBIUMCIMTEIBHOU
OLLIMOKOM IPU BEPHOM XOJI€ PACCYKICHUH;

v’ OIleHKa «OTJIMYHO» — 3a YCIENIHOE BBIMOJHEHHUE BCEX 3aJaHHi, BO3MOXHO C
BBIUMCIUTEILHON OIINOKOIA.

KonrpoabHas padora 1

[lenb: MPOKOHTPOJIUPOBATH 3HAHUS, YMEHUSI U HABBIKH, MOJYYCHHBIC YUAIIIUMUCS
o teme 1.1 «Pa3BurTre mOHATHS O YHCIIEY.

ConeprxaHue KOHTPOJIbHOM paOOThI
Bapuanr 1

1. Berunciurte 3HaY€HUE BHIPAKEHUS: [33,5 + 52 -3,2— 15,7) : % +2,25

2
2. Paznoxwure Ha MHOXKHUTETH: (X-5)7-16

2 . .
3. OKpyriauTe 4ucio 5 € TOYHOCTEO JI0 OJHOM JECATOM M BHIYHCIHTE a0COJTIOTHYIO U

OTHOCHUTCIIbHYIO ITOT'PCIITHOCTD.

4. Bemonauts aerctus: (4 —3i) + (—2+5i) — (3+1)

5. Haiitu Bce KOpHH ypaBHEHUH

1)x*+9=0; 2)x* —3x+10=0:
. z
6. [l maHHBIX KOMIUICKCHBIX YHCE HAUIUTE Z, +Z,; Z, — Z,; Z, - Z,; —.
Z2
z, =2+3i;
z,=1-2i

16



Bapuanr 2

3 3
(1523-1482)0,3
0,2

1. BBIYHCIIUTE 3HAYCHHE BBIPAKEHUS:
2
2. Ympoctuth Beipakenue: (C+2)(C-3) - (C-1)
4 . .
3. OKpyriauTe 4ucio 5 C TOYHOCTEIO JI0 OJHOM JECATOMH H BHIYHCIHTE a0COJTIOTHYIO U

OTHOCHUTCIIbHYIO ITOT'PCIITHOCTD.

4. Bemonuuts neiictist: (3 - iv2)?

5. HaWTuy Bce KOpHM ypaBHEHUN

1) X*—=2x+10=0 2 x* +2x+10=0

o Z
6. [l maHHBIX KOMIUICKCHBIX YUCEI HAMINUTE Z, +2,; 2, — 2,; 2, - Z,; —.
Z2
z, = 2+5i;
z,=1-1i

KonTpoabnas padora 2

[{enb: MpOKOHTPONUPOBATH 3HAHUS, YMEHHUS U HABBIKH, MOJYUYECHHbBIE CTYICHTAMU
no teme 1.2 «KopHu, crenenu, morapudmMony.

ConeprxaHue KOHTPOJIbHOM paOOThI

Bapwuant 1

1. Beruncnure:
a)\Eﬁ— —+3256; ) V3745354
-1

_ 2 1
B) 273 + (E) — 325; r) |092% + 37 Ine’,

2. YIpOoCTHUTE BBIPAKECHUS:
_2 3
a) (Va_3) 3. () as- VaS.
3. Haiimre x: ) logsx=-~  6) 10g,0,0001 = 2

4. 30aBbTECH OT HPPALIMOHAIILHOCTH B 3HAMEHATEJIE:
1

3
Vg O

5. Ympocrure:

log,s 81-logs 3. 1\4logz23-1
a) 1 3> 6) . .
Elogg 25+10g3§

2
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Bapuant 2

1. Beruncnure:
a) 0,64+3/—15§+‘{/ﬁ; 6) Y2372 - 3212 75,

B) 473 + (%)_1 — 1255; r) logs — + 5~ 1g10°.
2. YIpOoCTHUTE BBIPAKECHUS:

a) (W)_Z'S; 0) a;- Vas.
3. Haiimure x:  a) logex = - 2; 0) 10g,0,004 = %

4. 130aBbTECH OT HPPpadOHAJIbHOCTH B 3HAMCHATCIIC!

4 1
a) 7= .
) V2’ 0) Favs
5. Yopocrture:
%10g3 8—log3§ (1 2logz 2+1
lg 25+1g4 ° ) 3) '

Konrpoasnas padora 3

L{enb: TPOKOHTPOIUPOBATH 3HAHMS, YMEHHUS U HABBIKH, IIOJIYYEHHBIE CTYJECHTAMH
o TeMe 1.3 «OCHOBBI TPUTOHOMETPUL.

ConeprxaHue KOHTPOJIbHON pabOThI

Bapuanr 1

1. Yopocrture BhipakeHHeE:
a) tga- ctgo — sin‘o; 0) sin(2n + ) + cos(m + o) + sin(—a)
2. Hangure 3HAUEHUE BBIPAKEHUSA

2(sino.— 1)( sina+ 1) + 2 tga- ctga, pu o, = %
3.Pemute ypaBHeHwHeE:

a)sinng; 6)cosx=_7\/§; B) tgx = V3 ; r)ctgx = —1

4. HaiimuTe 3HaYCHHUE BhIpaXKEHUs:  COS 128°C0S 52°- sin 128° sin 52°
5. Beruucnure:  Sin (-19—7[) +sinZcos .
6 12 12

(3T
sm( 5 X)

3ctg 2x

6. HalimuTe 3HaueHNEe BBIPAKCHHUS . -sin2x, ecim Sinx=-0,3.

18



Bapuant 2

1.YnpocTuTe BoIpaKCHHE:
a) sin‘a- (1 + ctg’a);

3. Pemure ypaBHeHue:

a) COSX = \/7—5; 6)sinx = T\/g;

B) tgx = —V3;

0) cos(2n + ) + sin(mw + o) + cos(—a)
os’ S

. . C , V3
2. Haninure 3Ha4eHUE BBIPAKEHUSA gt sing mpu B = e
—sin

ryctgx =1

4. Haiigute 3HaueHue BeIpakeHus . Sin 144°C0s 54°- cos 144° sin 54°.

257z . V4 V4
5. Beruucnure: €0S(-——) + sin(-—=)cos(-—).
(-2) +sin(-Z)eos(- 2 )

6.HalinuTe 3HaueHue BBIpaXKEHUA. COSX - tg 2x -sin (g — X)

_sin2x
COS X

, €CIIH sinX:%.

KonTpoabnas padora 4

L{enb: TPOKOHTPOIUPOBATH 3HAHMS, YMEHHUS U HABBIKH, IIOJIYYEHHBIE CTYJECHTAMH
nmo teme 1.4 «®yHkumu, ux cBoiicTBa M rpaduku», no teme 1.5 «CreneHHsble,
HoKa3aTeNbHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUUECKUE (PYHKIIMN.

ConeprxaHue KOHTPOJIbHOM pabOThI

Bapuanr 1

Bapuant 2

1. Onpenenuth 1o rpaduky QyHKIIUU
y=f(x), KoTOpHIi N300pakeH Ha PUCYHKE:
00J1acTh onpe/iesieHus ; 00JaCcTh 3HAYECHUN
GbyHKUMY; HYIH QYHKIUU, TPOMEXYTKU
yOBIBaHMS M BO3PACTAHMSI, HAMOOJbILIEE U
HaMMeEHbllIee 3HaUYeHuEe (PYHKIIMH.

Ay

N,

K

N1/

el ;

2. Haitgure obGnacth onpeaeaeHus

1

S(x)=- 2 Vx2+x+2

: 16—x" : = —
byHKIUU: a) ;0)y - y—

1. Onpenenuts 1o rpaduKy GyHKIHH
y=f(x), KoTOpHIi N300pakeH Ha PUCYHKE:
00J1acTh ornpesieeHus; 001acTh 3HAaUCHU N
GbyHKUMK; HYIH QYHKIUHU, TPOMEXYTKU
yOBIBaHMS M BO3PACTAHMSI, HAUOOJbILIEE U
HauMMeHbllIee 3HaUeHuEe (PYHKINU.

|

[
|
\

sk J

2. Haitnute oOnacth onpeaeneHus
1

ey =

x2%—4
3x2+6X

byHKINU: a) e
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3. Haitaure 3Hauenust GpyHKIIMU

f(x)=1-x" g roukax 2; -8.

3.HaiiguTe 3HaueHus1 QyHKIIUN
f(x)=3-x* g roukax 4;-15.

4. Tloctpoiite rpaduku GyHKIUH:
a) y=05"+1 0) y=1og;(x+3).

5. Jlns pysxmun Y = (X +3)%, x<-3,

a) Haiinute ¢pynkuuio, o6paTHyto JaHHOH,

0) Ykaxxute 00J1acTh OTPEICIICHIS B 00JIaCTh 3HAYCHUN
oOpatHo#l QpyHKINH,

B) [locTpoiite rpaduku gaHHON YHKIMK U OOpaTHOH B
OJTHOHW cHCTeMe KOOpIUHAT.

4.Tloctpoiite rpaduku GyHKIUU:
a) y=3" 0) y=log, x-3.

3

5. Jlisa pynkuun y = (x—4)*, x> 4,

a) Haiinute ¢pynkuuio, o6paTHyto JaHHOH,

0) YkaxxuTe 00J1acTh OIPEICIICHISI H 00JIACTh 3HAUCHUH
oOpaTHO# QyHKINH,

B) [loctpoiite rpaduku ganHON QYyHKIMK U 0OpaTHOU B
OJIHOM cUCTEeMEe KOOPUHAT.

KonTpoabnas padora S

Heab: MNOPOKOHTPOIHPOBATH

3HaHUA,

YMCHHA W  HABBIKH, IIOJYYCHHBIC

cTyzneHTaMu 1o TeMe 2.1 «YpaBHEHUS U HEPABEHCTBAY.

ConeprxaHue KOHTPOJIbHOM pabOThI

Bapuanr 1

1. Pemute ypaBHEHHUS:
a) 3**2 — 5. 3% = 36;

B) tgx—ctg(§+x)+2 = 0.
2. Pemure HepaBeHCTBA:

60) log,(x? — 2x — 8) = 1;

a) 8%*1 > 0,125; 6)logi(x — 1) <logi2 + log: 3.
i 7 i

3. Pemmre ypasrenue: a) VX + 5 = x — 1; 6) log®x + loggsx=12

4. PemmTe HEPaBEHCTBO V2X + 3 > X

5. Haitnure kopHU ypaBHEHHS COS2X + COSX =0, mpuHaIe)KANIE OTPE3KY E, Zn]

Bapuant 2

1. Pemute ypaBHEHHUS:
2) 1002¥°~1 = 0,1;
/s
B) 2c0S (E — x) = /2.

2. Pemure HepaBeHcTBA:

0) lgx + 2lg2 = 0,51g49 — lg5;

a) 21 4+--2% < 5; 6)In(2x+ 1) < 0.

3. Pemmre ypaBHenue: a) V3 —x = 1 — x; 6) log?1x — logs x = 6.
3
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4. PemmTe HepaBeHCTBO VX + 3 > Vx2 — 4x + 3.
5. Haiiqure KOpHH ypaBHEHHS 5 — 4Sin’X = 4C0SX, mpHHALIEKAIIHE OTPpe3Ky [0; 7]

Konrpoabnas pabora 6

Heab: MNPOKOHTPOJMPOBATH 3HAHUS, YMEHHS M  HABBIKM, T[OJyYCHHBIC
cTtyaeHTamu 1o teme 2.2 «[IpousBoaHas».

CopepxaHne KOHTPOJIBHON paOOThI
Bapuanr 1

1. Haitnure npou3Boanyro GyHKImU: y = —Xx° +7x° —8x +11,
2. Haiinure nmpousBoaHyto GyHKIMH: Y= (5-3x)’.

3. MarepuanbHasi TOUYKa JABMKETCS TI0 3aKOHY  S(t) = %tz —7t+6(M).

B kakoii MOMEHT BpeMEHHU CKOPOCTh TOUKM Oyzaet paBHa 12,8 m/c?

4. Haiitu yrioBoi ko3hPUIIMEHT KacaTeaIbHOM, MPOoBeAEHHON K rpaduKy QyHKIINH

y _ 243 _3x% +X—2 B TOUKE C a0cIuccon x, =-2.
6

ARSI S S VU B I ¢ VSO SO S SO O N I

5. Ha pucynke u3o0paxes rpaQuk QyHKIUH \12 SYET(L L
y = f(X) 4 KacarejabHas K HEMY B TOYKE C SR ESAN ) KEPHET Ve 72;1

o o o I I S, (RS | DA I gl SN S H

abcuuccon X,. Haiinure 3HaueHne MpOM3BOAHON + -1 1N < R

B TOYKE X, . \5\

6. Haiimmre mpOMeXyTKH BO3PACTAHHS U yObIBaHHS QYHKIHK Y = -X + 8x° -16.
/. Haiinure HauMeHblee 3HaUYeHUE (PYHKIINU
f(x) =x* — 3x* — 9x + 31 Ha otpeske [-1; 4].

Bapuant 2

1. Haiimure npou3BoAHyIO QyHKIMK: Y = —Xx"* +5x* —8x + 24,
2. Haiinure mpou3BoAHYIO0 PYHKITUHU: y = (3—5X)-COSX .

3. MarepuanbHasi TOUKa IBMXKETCS 1O 3aKOHY  S(t) = 1—23t2 —4t+1(m). Yemy paBHa

CKOpPOCTb B MOMEHT BpeMeHHU 4¢?
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4. Ykaxure abcuuccy TOUKH rpaguka QyHKIUH Y = % X’ +2x—2, B KOTOPO¥i

yII0BOM KOAPGUIIUEHT KacaTeabHOU, MPOBEAEHHOMN K 3TOMY IrpaduKy, paBeH -

2.

5. Ha pucynke uzobpaxen rpagux GyHKIHH —
y = f(X) ¥ KacareibHas K HEMY B TOUKE C :::::;{f_:_ ?j&; ;
abcumccont x,. Halimure 3HaucHUe -

MPOU3BOJHON B TOUKE X, .

BRI VAR N

SVARSLAARES

|

e
q

6. Haiiure IpOMEXYTKH BO3PACTAHHS U YObIBAHUS QYHKIHHK Y = X — 2x° +2.
/. Haiigute Haubosnbliee 3HaueHUe QyHKIIMU
f(x) = -x® +12x — 14 Ha otpeske [-2; 3].

Konrpoasnas padora 7

[enb: MpOKOHTPOMUPOBATH 3HAHUS, YMEHHUS U HABBIKH, MIOJYYECHHBIE CTYICHTAMU
o teme 2.3 «IlepBooOpa3Has v UHTErPAIIBI.

ConeprxaHue KOHTPOJIbHON pabOThI

Bapuanr 1
1. JloxaxuTe, uto F(x) = x* — 3sinx
SBIISICTCS TIepBoOOpasHoit st f(x) =
4x3 — 3 cosx.

2. lns pyHKIMU y = % +

3 sin x HailnuTe KaKyO-HUOY b
nepBoOOpa3Hyl0, 3HaUYE€HHE KOTOPOU B
TOYKE X = TT — OTPULATEIBHOE YUCIIO.

3. Beruucaure uHTETpaTBI
4dx

a) [, 5 0 J§cos 2x dx

Bapuant 2
1. JlokaxuTe, uto F(x) = x* + cosx
SBIISICTCS TIepBooOpasHoit mist f(x) =
5x* —sinx

1 .

2. Ins yHkun y = i 2 COS X HailuTe

KaKyr0-HUOYIb IEpBOOOPa3HYI0, 3HAUEHUE
o T

KOTOPOH B TOUKE X = — — TIOJIOXKHUTEITLHOE

qHuCJI0.

3. Beruncimre uHTErpaIbL:
3

a)f01x7 dx; 6)fgsin§dx

4. Beruncnute moniaab QUrypsl,
OTrpaHUYECHHON JTMHUSMU:
y=1-—x3 y =0, x=-1

4. Beruncnute miomanb GUrypsl,
OTrpaHUYECHHON JTUHUSAMMU:
y=2-x%vy=0,x—1,x=0

5. Beruucaure momans Gurypst ,
OTrpaHUYCHHOU rpaPuKoM QYHKIIHH

5. Beruucnure miomnians Gurypst,
OrpaHU4YeHHOU TpaPuKoM QYHKIHH
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y = 0,5x2 + 2, u npsamoii x = 0. y = x3 + 2, KkacaTenbHOl K 3ToMy rpaduky
B TO4YKE ¢ abcuuccoit x = 1 u npsMon
x = 0; ¢durypa pacnosioxeHa B IpaBou
KOOPAMHATHOM MOJIYINIOCKOCTH

KonTpoabnas padora 8

Ieab: MNPOKOHTPOJUPOBATH 3HAHUS, YMEHHMS U HABBIKM, T[OJYyYCHHBIC
CTyJleHTaMu 110 pazaeny 3: «KoMOmHaTOpHKa, CTATUCTHKA M TEOPHS BEPOSITHOCTEH».

ConeprxaHue KOHTPOJIbHON pabOThI

1 BapuaHT
1. Breruucawure:
12! 6!-5! 3
am—T, 6)A10—2P5.

2. B xuocke mpojaroT 5 BHUIOB KOHBEPTOB M 4 BHIA OTKPHITOK. CKOIBKUMU
croco0aMu MO>KHO KYIUTb KOHBEPT U OTKPBITKY?

3. Ckonpkumu criocobamu u3 15 pabounx MOXKHO CO37aTh OpUTAIBI IO 5 YeTOBEK
B KaXXI0M1?
4. YV neBoukd 3 mIOKOJAOHBIX KOH(eTsl M 7 kapamenek. He rnang, oHa ornana

onHy KoH(peTy nmoapyxke. KakoBa BepOSITHOCTb TOTO, YTO TIOJIPYKKE JOCTANACh
KapameibKa?

5. CKo0JIBKO BO3MOKHBIX CITIOCOOOB pacnpenenuTh myTteBku B Erunert, Tavnang u
Typuuto cpeau 10 paGoTHUKOB oTIEma?

6. CKOJIBKO pa3IUYHBIX CIOCOO0B YCTAaHOBUTH OUYEPEAHOCTH BBICTYIUICHHS &
apTUCTOB B KOHIIEPTE?
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/. B mikarynke HaxoAsTCSl pa3HbIE )KEMUY>KUHbBI, U3 KOTOPBIX MEPIaMyTPOBBIX —
40%, po3oBbix — 45%, yepHbIX — 15%. KakoBa BEpOATHOCTH TOrO, YTO B3SITas
HayTaJl )KEMUYKMHA OKaXKETCS PO30BOM WIM YEPHOU?

8. B mauke 4 ¢anpmuBbix U 10 HACTOAIIMX JEHEXKHBIX KyHtop. V3 mauku BoIHYIIN
3 kymtopbl. HaliTu BepoSITHOCTH TOTO, 4TO W3 HHX 2 (ajblIMBhIE W OJHA

HaCTOAIIAA.
2 BapuaHT
1. Beruucnure:
100 1 3
10! _a, 6) 3C7+P4

2. CKOJBKO CYILIECTBYET YETHBIX YETHIPEX3HAUHBIX YMCEJ, B 3alUCU KOTOPBIX
mudpst 0, 1, 2, 3 BcTpeyaroTcs o 0AHOMY pazy?

3. CKONBKMMH CIOCOOaMH MOXXHO pPa3MecTUTh 12 JKEeHIIMH B 3-X MECTHBIE
KOMHATbI?
4. B rpynne 4 otinuynuka, 10 xopomuctoB u 6 TpoeuHukoB. K mocke BbI3Baiu

OJHOT'O CTYACHTA. Haittn BCPOATHOCTDL TOI'O, YTO BBI3BAJIH XOpOIHI/ICTa?

CKOJBKO NATU3HAYHBIX YHCENI MOXKHO COCTABUTH M3 ]_II/I(l)p oT 1 a0 9?

B marasun 3amum 6 yenoBek. CKOJIBKHMMH CIIOCOOAMH MOKET BBICTPOUTHCS
ouepenn?

/. Ha cremnaxe B OuOnuoreke cTosT 15 ydyeOHUKOB, mpuueM S5 U3 HUX B
neperere. bubnuorekaps 6eper Tpu yueOHHKa. HaliTu BEpOsITHOCTH TOTO, YTO
XOTs1 OBl OJTMH U3 HUX B TIEPETLIETE.

8. U3 xomomwl, comepxkameit 36 kapT, Haydady BbIHYTH 4 kapTel. Haiitu
BEPOATHOCTH TOTO, YTO BBIHYTHI 3 CEMEPKH U OJIUH TY3.

KonrpoJuabHas padora 9

[lenb: NpOKOHTPOIMPOBATH 3HAHUS, YMEHHUS U HAaBBIKH, MOJYyYEHHbIE CTYI€HTAMU
o teme 4.1 «KoopauHatel 1 BEKTOPHD.

ConeprxaHue KOHTPOJILHON PabOTHhI

Bapuantl

1.lan tpeyronsuuk KLM ¢ Bepmunamu: K (11; -2;-9) , L (2;6;-4), M (8;-6;-8)
a) Haii/MTe KOOPAMHATHI CEPEMHBI OTpe3ka LM,

0) HallAuTE KOOPAUHATHI U MOJIYJIb BEKTOpa W,
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B) HalINTE BEKTOP KL + W,

— P —
I') JTOKaKUTE NEPIEHIUKYIAPHOCTh BEeKTOpoB KL u KM.

2. Haitiure KoOpAMHATHI TOYEK, CHMMETPHYHBIX Touke: B (2 ; 4 ; -5):
a) iockocTtu XY, 0) ocu X, B) Ha4aJia KOOPJIMHAT

3. lan BekTOp a (2; 1; -2)

a) U3BECTHO, 4TO d = XY .

Hatigure koopauHatel Touku X, ecinu Y (4;-1;-2)

0) HalinuTe 3Ha4eHMs M U N, IPH KOTOPLIX BEKTOPHI d U b KOJJTHHEAPHBI, €CIIH b (-4;
m; n)

B) Haliure KOOpPAMHATEI M MOLYJIb BEKTOPA C, €CIIU ¢ = 24

4. Tausl BexTopsl d(-2; -2; 1) u E(O; -4; 3)

a) Haiigure Bextop ¢ = 4d + %I;

6) Haitnure (d + b) (@ - b)

B) Haliinre KocuHyc yria Mexay BeKTopamu d u b.

5. JIoKaXuTe, 4TO YeThIPEXYrOIbHUK NapajlieIorpaMM, U HalJuTe ero MeHTp
cummeTpu, eciia A(-2;-4;1), B(-5;-6;-1), C(4;10;3), P(7;12;5).
Bapuant 2

1. dan tpeyroasauk ABC ¢ Bepmmaamu A (11; -2; - 9) , B(2;6;-4), C (14; 2; -10)
a) HAIUTE KOOPIMHATHI CEPEIMHBI OTPE3Ka BC,

0) HaillAMTE KOOPAUHATHI U MOJIYJIb BEKTOpa BC,

B) HAWUTE BEKTOP AB + BC;;

T') TOKQKUTE NEPICHIUKYISIPHOCTh BEKTOPOB AB u AC

2.Haliaure KoopuHaThl TOUEK, CUMMETpU4HBIX Touke E (7 ;-3 ;1):
a) Iockoctu XZ, 0) ocu Y, B) HayaJia KOOP/IUHAT.

3. Mau Bektop d (2; 1; -2)
a) U3BECTHO, uTO d = ST.
Hatigure koopaunate! Touku T, ecan S(2;0;3)

6) HaiizuTe 3HaYeHus m 1 0, IPH KOTOPBIX BEKTOPbI G 1 b Ko/UmMHeapHsL, ecim b (M;
n; -4)

B) Haliyre KOOpAMHATEI M MOLYJIb BEKTOPA C, €CIIU C = -3d

4. Iaust Bextopsl @'(-3; 0; 4) n b (1; -2; 2)

. S 1 -
a) Haiinure Bexrop ¢ =~ a—3b
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6) Haiiure (4 + b)(d — b)

R
B) Haiiure KOCHHYC yria MeXIy BEKTOpPaMHu d U b

5.JIoKkakuTe, 9YTO YETHIPEXYTOJABHMK IIapajIeIorpaMM, W HaWIWTE €ro IEHTP
cummetpun, eciu L(-1;4;3), M(-3;6;-5), N(3;0;-5), K(5;-2;3)

KounrpoasHas padora 10

He.]'lb + IPOKOHTPOJUPOBATL 3HAHUS, YMCHUS W  HABBIKHK, IIOJYYCHHBIC
CTYACHTAMM I10 TCMC 4.2 «HpSIMI)IC H IINIOCKOCTH B IIPOCTPAHCTBC).

ConeprxaHue KOHTPOJIbHON pabOThI

Bapuanr 1

1. IIpsmeie a, b 1 C, He Jexamme B OAHON IUIOCKOCTH, IIPOXOIAT Yepe3 OJHY U TY JKe
TOYKY. CKOJIBKO pa3JIMUHbBIX IOCKOCTEH MOXHO IMPOBECTH YE€PE3 ITU MPSMBIC, B3SATHIC
1O JIBE.

2. OCHOBaHHUs Tpamelnuy TMapaiebHBl HEKOTOPOW IIJIOCKOCTH. BepHO mm, 4TO
OOKOBBIE CTOPOHBI TpameUuu TaK Ke NapajUiedbHbl 3TOM IJIOCKOCTH? OTBET
0OBsCHHUTE.

3. Man kyo ABCDA;B;C;D;. Jokaxure uro: AD 1 (DCC,)

4. VI3 Touku S K TUIOCKOCTHU 0 poBeeHbl eprneHaukyisip SO u HakinonHbie SA u SB.
Haiigure SB, eciim SA=20 cm, AO=16 cm, OB=5cm

5. IMnockoctu paBHOOeapeHHbIX TpeyroibHukoB ABD u ABC ¢ o6mmm ocHoBaHuEM
neprieHauKysipasl. Halinure CD, ecnu AD=V31cm, AB=6 cm, ZACB=60°

6. V3 TOYKM K TUIOCKOCTH MPSIMOYTOJBHOTO TpEyroyibHHKa ¢ karetamu 15 m 20 cm

MIPOBEJCH MEPIEHANKYIJISIp TIMHHOW 16 cM. OCHOBaHME NEPNEHIMKYJIAPA, BEPIIMHA
IIPSIMOTO yIJia TpeyroJbHUKA. Hanaure paccTosiHue OT JAHHOW TOYKH 0 THIIOTEHY3BI.

Bapuant 2

1. Touku A, Bu npsmas CD ve nexar B oaHOW I1iockoctu. KakoBo B3amMHOeE
pacnosioxxenue npsmsix CD u AB ?

2. BokoBBIE CTOPOHBI Tparenuu MmapauieIbHbl HEKOTOPOU MIOCKOCTH. BepHOo 11, 4TO
OCHOBAHMS TPAIEINH TaK K€ MapauieabHbI 3TOH TIocKocTU? OTBET 0OBSICHUTE.

3. Jlan kyo ABCDA;B;C;D;. lokaxure uro: BB; 1 (ABC)
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4. VI3 TOYKH S K TIIOCKOCTHU 0 IpoBeAeHbI neprieHAuKysip SO u HakinoHusie SA u SB.
Haitnnre AO, ecitu SB=17 cm, OB=15 cm, SA=10 cm.
5. [Inockoctu paBHOOenpeHHBIX TpeyroibHUKoB ABD n ABC ¢ o0umm ocHoBaHHEM

neprnenaukyssipabl. Haiimute CD, ecmur AD=10 cm, AB=16 cm, LCAB=45°.

6. M3 Touku, K IMJIOCKOCTH TpEyroijpHUKa co cropoHamu 13 cMm, 14 cm, 15 Cwm
MIPOBE/ICH NEPIEHAUKYJISAP, OCHOBAaHUE KOTOPOIO BEPIIMHA YIJia IMPOTHUBOIIOJIOMXKHAS
ctopoHe 14 cm. PaccrosiHue OT JaHHOM TOYKM 1O 3TOW CTOPOHBI paBHO 20 cMm.
Haligure paccTossHUE OT TOYKH, A0 IJIOCKOCTH TPEYTOJIbHUKA.

KourpoasHas padora 11

[{enb: MPOKOHTPOIMPOBATH 3HAHUS, YMEHUS U HABBIKH, MIOTYYCHHBIE CTYICHTaAMH
o TeMe 4.3. MHOTOTpaHHHKH.

ConeprxkaHue KOHTPOJIbHON PabOThI
Bapwuant 1

1. B npsMoM mnapaijienenumnee CTOpOHbl OCHOBaHUSI paBHBI OU8 CM, yrojl MEXIy
HuMu 30°, TIomaab OOKOBOM MOBEPXHOCTH paBHA 280 cM?. BBIUUCIUTh 00BEM ATOTO
napasjieaenunesa.
2. OceBoe ceueHME MUIMHJpA — KBaJpar, AUaroHajlb KoToporo paBHa 4 nm. Hailitu
00BEM LUITMH/IPA.

3. OcHOBaHME MUPAMHIBI - TPSIMOYTOJIBHBIN TPEYTOIBHUK, OJUH U3 KATETOB KOTOPOTO
y y )

paBeH 12cwM, npoTuBoaekKamii emy ocTphiii yroa 60°. Kaxmoe 60koBoe pedpo paBHO

13cMm. Haiitu 00b€M nUpaMubI.

4. B mwmHIpe Ha OKPY)XKHOCTH OJHOTO W3 OCHOBAHHWM IHWJIMHIpa BBIOpaHBI
Touku A 1 B, a Ha OKPYXKHOCTH Apyroro ocHoBaHusi — To4Kku By u Cq, mpuuém BB; —
oOpasyromas nunuHapa, a AC; mepecekaeT ero och MUJIMHIPA.

a) Jlokaxxure, uro yron C;BA = 90°.

0) Haiinure momaas 60koBoi moBepxHocTH, eciit AB = 16, BB; =5, B;C; = 12,

BapwuanT 2

1. B npaBmiibHOM 4eTHIPEXYTOIBHOMN MUPaMHIEC BHICOTA 3¢M, OOKOBOE pedpo ScM.
Haiitu 06b€M nupaMuibI.
2. B npsmoil TpeyroibHOM NPU3ME CTOPOHBI OCHOBaHWS pPaBHBI25,29 u 36 M.
[Tnomanp €€ moHOM MoBEpXHOCTH paBHA 1620 nM?. Haiiti 0666M MIPU3MBI.
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3. bokoBas moBepXHOCTh MWIMHAPA paBHA S, JUIMHA OKPY>KHOCTU OCHOBAHUS
paBHa C. Haiitu 00bEM 1umuHapAa.

4. B uwunuHape oOpa3ymoomas MeprneHANKYyIsIpHa TUIOCKOCTH oOcHoBaHus. Ha
OKPY>KHOCTH OJTHOTO W3 OCHOBaHWW UWJIHWHIpa BbIOpaHbl TOYku A U B, a Ha
OKPY>KHOCTH JIPyTOro OCHOBaHUSA — TOYkM By u C;, npuueM BB; — o0pa3zytoias
HUIMHAPA, a 0Tpe30K AC) epeceKkaeT OCh UIMHIPA.

a) Jlokaxwute, uto yroj ABC; NpsAMO.
0) Haiimute paccrosiaue ot Touku B 1o npsmoit AC,, ecnmiu AB = 21, BB; = 12,
B]_C]_ = 16.

Konrpoabnas padora 12

L{enb: TPOKOHTPOIUPOBATH 3HAHUS, YMEHUS U HABBIKH, IOJIYYEHHBIE CTYJECHTAMHU
no TeMe 4.4 «Tena 1 TOBEpXHOCTH BpALLICHUS.

ConeprxaHue KOHTPOJIbHOM paOOThI

Bapuanr 1

1. Ilnomaas NOBEPXHOCTH mapa paBHa 2251 M2, Onpenenurs 00bEM IIapa.

2. BricoTa konyca 6;1M, oopasyrommas 10am. Haiitu miomans 60KOBOM MOBEPXHOCTH
KOHYCa.

3. Pé6pa kyba m mpaBUIBHOW TPEYroJbHOW MUPAMHIbI PaBHBI MEXIy COOOM.
Beuucnuth miomaab  MOJHOM  MOBEPXHOCTM KyOa, €Clid  IUIOMIab  IOJTHOM

TOBEPXHOCTH THpaMuIbl paBHa 100+/3cm3.

4. Ectb npaBunbHas TpeyroiabHas npuzma ABCA;B;C; co cropoHoit ocHoBanus 12 u
Beicotoi 3. Touka K— cepeguna BC, Touka L nexxur Ha cropone A;B; Tak,
gyto B;L = 5. Touka M — cepenuna A;C;.

Yepe3 touku K u L mpoBegeHa MIOCKOCTh TakuM oOpa3oM, YTO OHa MapajuielibHa
npsimoit AC.
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a) Jloka3aTp, 4TO yKa3aHHas BBILIE IUIOCKOCTh NEpIEHAUKYIIsIpHA psiMoi MB.
0) Haiitu 00beM nmupamuabl C BEPIIMHOW B TOUYKE B U y KOTOPOH OCHOBaHUEM
ABJISIETCA CEUCHHUE MPU3MBI IIJIOCKOCTHIO.

Bapuant 2

1. lan map paauycom R.HaiiTu nosiHyro NoBEpXHOCTh MOJIyIIapa.

2. Inomaas 60KoBO# MoBepXHOCTH KoHyca 270w M2 | pauyc OCHOBAaHMS 9M.

3. OcHOBaHHME NUPAMUJbI- MPABUJIBHBIN TPEYroJbHUK cO cTOopoHOM 10cMm; omHO H3
OOKOBBIX pEOEp MEPIEeHINKYIISAPHO TUIOCKOCTH OCHOBAHUS M PaBHO ScM. Brramcinuth
JI0MAh OOKOBOW MTOBEPXHOCTH TTUPAMHUJIBI.
4.  Pebpo  kyba ABCDA;B,C;D;paBno 6. ToukuK,LuM—  meHtps
rpaneit ABCD, AA;D;D u CC;D;D cooTBercTBeHHO.

a) Jloxaxure, uro BiKLM — npaBuiibHast nupamMua.

0) Haiiqute 066ém B1KLM.
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2 Marepuajabl NPOMeKYTOYHON aTTecTallMu
(1 cemecTp — 3K3aMeH, 2 ceMecTp - IK3aMeH)

PACCMOTPEHO 9K3AMEH COI''TACOBAHO
MK Vuebnsiit npenmer OYIL.04 MaTtemaTnka 3aMW[Op&:‘? suteoka o YBP
MaTeMAaTUKU U HHPOPMATHUKA CrenunansHocThb 23.02.06 Texuuueckas O 7 (O.H. VBanoBa
npotoko¥ Ne 6~ ot «07» murons 2021 r. SKCIUTyaTalys OoJABUKHOTO COCTaBa «_bfﬁf» _/la/}éﬂﬂ_ 2021r
i /{ 7, B.A. ITony6enko JKEJE3HBIX JOPOT (JIOKOMOTHBBI)
l»/‘%ﬁoﬁlmcn) (9.11.0.) 1 kypc, 1 cemectp
Bbuier Nel

OrneHuBaeMble YMEHUSA U
Coneprxanue 3agaHus I ™

3HaHUS
1. ®ynknwms, cnocoOsl 3aganus. I'paduk pynkmum. CBoiicTa 112, 1110
byHKIHH.

2. ITo rpaduky GyHKIMH IEPEUUCITUTE €€ CBOKWCTBA 13, 112

w=fl= 1

2 I13, 1110
3. Borunciare: 1253 +0,017°°
4. Haiiaute cyMMy KOMIUIEKCHBIX dncen 6 — 2i u— 3 + Bi 112, 113

HNucTpykuus

1. BaumatenbHO IpoUYMUTANTE 3aJaHUE.

2. Ilpu oTBeTe BBl MOKETE BOCTIOIB30BATHCS KATBKYISITOPOM, TaOIHIIAMH.

3. MakcumanbHOe BpeMsl BbIOJIHEeHUs 3a1aHns 30 MUHYT.

4. Kputepuu OolIeHKH pe3ynbTara:

- «OTJIMYHO» - TEOPETUUECKOE COJEpKAHUE y4eOHOro MpeAMeTa OCBOEHO IOJIHOCTBIO, 0e3
po0esIoB, HEOOXOMMBIE TPAKTHYECKHE HABBIKH PA0OTHI C OCBOGHHBIM MaTepUaioM c(hOpMUPOBaHHI,
BCE MPEeTyCMOTPEHHbIE paboyeil MporpaMMoii 3aJJaHHs BBIOJIHEHBI;

- «XOpOIIO»- TEOPETHUYECKOE COoJep)kaHHe y4eOHOro INpeaMeTra OCBOCHO ITOJIHOCTHIO, 0e3
po0esIoB, HEOOXOIUMBIE MPAKTHUECKHE HABBIKM PaOOThl ¢ OCBOCHHBIM MaTEpUaJOM B OCHOBHOM
c(OpMHPOBAHKI, BCE MPEIYCMOTPEHHBIE paboyeil MporpaMMoOil 3aJaHus BBIOJHEHBI, HEKOTOPHIE U3
BBINOJIHEHHBIX 33JJaHUH COJiepKaT HE3HAUYUTEIbHbIE OIINOKY;

- «yIOBJETBOPHUTEIBHO» - TEOPETHUECKOE COJep)KaHHe Y4YeOHOTrO IpeaMeTa OCBOEHO
YaCTUYHO, HO MPOOeIbl HE HOCAT CUCTEMAaTHUYECKOTO XapaKTepa, He0OOXOAUMBbIE TPAKTUYECKUE HABBIKU
paboTHl ¢ OCBOCHHBIM MaTE€pPHajOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO, MPEAYCMOTPEHHBIX
paboueil mporpaMMoi 3a1aHUI BBIIOJIHEHO, HEKOTOPBIE BUbI 33/1aHUI BBITIOJIHEHBI C OLIMOKaMU;

- «HEYIOBIICTBOPUTEIHHO» - TEOPETUYECKOE COMAEpKaHNE ydeOHOTro IpeaMera He OCBOEHO,
HE00XO0/IMMBbIE IPAKTUYECKHE HABBIKK pabOThl HE C(HOPMUPOBAHBI, OOJIBIIMHCTBO, IPEAYCMOTPEHHBIX
paboueii mporpaMMoii 3a1aHNii HE BBITTOJIHEHO

[IpenonaBarens
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OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXHOI'O TPAHCIIOPTA
VnaH-Y 19HCKHI KOJUISK KEJIE3HOTOPOKHOTO TPAHCIIOPTA -
¢unman denepanbHOTrO rocyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa3oBanus «VIpKyTCKUii TOCYy1apCTBEHHBIN YHUBEPCUTET ITyTEH COOOIICHUS

(YYKXT UpI'YIIC)
COI''TACOBAHO
PACCMOTPEHO 3aMm. nupekTopaKoienka no YBP
L{uKI10BO# KOMHECCHEN _’/e O.H. UBanosa
MaTeMaTUKU U MHPOPMATUKHU / - «07» mons 2021 1.

npoTtokos Ne6 ot «07» mronst 2021r.

npexacenares LK

/H Vi B.A. [Tony6eHKO
(®.1.0.)

(O ATHCD)

[Taket 3x3aMeHaTOpa 1Sl OIEHKHA OCBOCHUSA YMEHUI U YCBOCHHS 3HAHUM
no yueoHomy npeamery OVYII1.04 Marematuka
cnenuanbaocTr 23.02.06 Texuuueckas dKCILTyaTanus MOJABMKHOTO COCTaBa JKEIC3HBIX JOPOT (JIOKOMOTHBBI)

1 xypc, 1 cemectp

Coneprxanue 3agaHust

OLIeHI/IBaeMLIe PE3YIbTATHI

ITokazaTenu oLIEHKU pe3yiibTaTa

1 2 3
Bonpocsr: I11 - cpopmupoBaHHOCTB - IPaBUJIBHOE OPUEHTUPOBAHUE B
1. ®ynkuus, cnocobs! 3ananus. ['padpux pynkuun. CoiicTBa MIPEACTABICHUN O MATEMATHKE KaK HCTOPHUM Pa3BUTHUS MAaTEMATHKU;
byHKIUN 4acTH MUPOBOM KYJIBTYPBI U O MECTE

2. MHOXeCTBO KOMIUIEKCHEIX yrcell. [IoHaTHe MHUMON € UHUIIEI,
KOMILIEKCHOTO uHciaa. JIelcTBHSA HaJ KOMIIICKCHBIMH YHCIaMH B
anrebpandeckoil popme. 'eomeTpuyeckass HHTEpIpeTalus.

3. Crenens ¢ JIeCTBUTEIIHLHBIM IIOKa3aTejieM, €€ CBOICTBA.

4. Omnpenenenue norapudma. JlecaiTHuHBIN, HATypaTbHBINA
sorapu@mbl. OCHOBHOE JIOTapU(pMUUECKOE TOKIECTBO.

5. CaoiictBa snorapudmoB. OcHOBHbIE (HOPMYIIBL.

MaTE€MaTHKU B COBPEMEHHOMN
LIUBUIIN3ALUH, O CIIOCO0aX OMMCAaHUS
Ha MaT€MaTHYECKOM S3bIKE SBJICHUN
peaIbHOTO MUPA;

12 - chopMupoBaHHOCTH
MIPEICTAaBICHUHM O MATEMaTUYECKUX
MOHATHSIX KaK O BaXKHEUIITNX
MaTEMaTHYECKUX MOJENSX,
MTO3BOJIIIOIINX ONMMCHIBATH M U3y4aTh
pa3HbIe IIPOLIECCHI U

- IpaBWJIbHAS (POPMYITHPOBKA
MaTEMaTHYECKUX TOHATUN Kak
BaXHEHIIINX MaTeMaTUYECKUX
MOJIeeH, IO3BOJISIONIAX
OMKCHIBATh Pa3HbIE MPOIECCHI U
SBJICHUS




1

2

3

PazButue noustus o ynciue. MzobpakeHrne MHOKECTBA YHCEN C
MOMOIIBIO KpYTroB Diljiepa U Ha YUCIIOBOM OCH.

~

IIponieHTs! M IpOIOPLUUU

Panuannas u rpagycHas mepa yria. Equnuunas
TPUTOHOMETPUUYECKAsI OKPYKHOCTh. TpUroHOMeETp.

Tpuronomerpuueckre GyHKIUU YUCIOBOIO apryMeHTa, UX
CBOMCTBA (3HAKU 10 YETBEPTSIM, YETHOCTD, IEPUOIUYHOCTD)

10.

TpI/IFOHOMeTpI/IquKI/IC TOXKICCTBA.

11.

DopMyJIbl TPUBEICHUS.

12.

ApKCHHYC, apKKOCUHYC, apKTAaHI€HC, apKKOTAaHI'€HCa YHcia

13.

AOconroTHAs 1 OTHOCUTEIbHAS IMTOTPEITHOCTH MPUOIMKSCHHBIX
3HAYEHUIL.

14.

OO6patHbie HYHKIIMU, CBOWCTBA.

15.

ITpeoOpa3oBanus TpaguKOB HYHKITHIA.

16.

KOpeHB N-oii CTEIeHN 13 qucja, €ro CBOMCTBA.

HpaKTI/I‘leCKI/IC 3aJa4du:

1. Pemure ypaBHEHUeE: Sing -1=0
. 12
2. Haiinure cosa, ecnu tga = - E u o - yron |Vuers.
3. Pemmnre ypaBuenue: Sin(2x + ) =0
4. Pemmte ypaBHeHue: C0S3X = 0,5
5. Sina=0,6, onpexenute COSQL
6. Bsruaucnute: C0S (arcsin Q
2
7. Pemure ypaBuenue: tg (2X + 1) = J3
in2x
8. Coxkparuts ApoOb: > -
SINX
1 2
9. Igx==1g9-—1g8, x-?
g 2 g 3 g
10. Haiitu x: Ig x = 1g7 — 1g3 + 1g2
11. Bsruucnute: 7972

SIBJICHUST; IOHMMAaHUE BO3MOKHOCTH
aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTHYECKUX TEOPUl;

I13 - Bmagenue MmeTonaMu
JI0Ka3aTeJIbCTB U AJITOPUTMOB
pElIeHUs; YMEHHE UX IPUMEHSTH,
IIPOBOJMTH JJOKA3aTEbHbIE pac-
CYXJCHHSI B XOJIe PELleHUs 3aay;
19 chopmupoBaHHOCTH
MIpe/ICTaBICHUM 0 HEOOXOAUMOCTH
JI0Ka3aTeIbCTB IPU 00OCHOBAHUU
MaTEeMaTHYECKUX YTBEPKICHUN U
POJIM aKCMOMATUKH B MIPOBEIEHUN
JeNYKTUBHBIX PacCyXICHUM;

I110 chopmupoBaHHOCTH

MOHSATUMHOTIO aIlapaTa o0 OCHOBHBIM
paszaenam Kypca MaTeMaTUKU; 3HAHUI
OCHOBHBIX TeopeM, GopMyrT U yMEHUS

X NPUMCHATDb, YMCHHA NJOKA3LIBATH

TCOPEMbI U HAXOJUTb HCCTAHAAPTHLIC

CIOCOOBI pelieHus 3a1a4

- pallMOHAJIBHBIN BEIOOP METOZOB U
MIPaBUJIbHOE IPUMEHEHUE
QITOPUTMOB PELIEHUS IPUMEPOB U
3a/1a4; JOTUYHOE, MATEMAaTUYECKH
BEPHOE PACCYXKACHUE IIPU
JI0Ka3aTeNIbCTBE TEOPEM,
YTBEPKJICHUM, B XO€ pPELICHUS
3azay.
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12.

1

1
Brruucnure: (2%}2 +325

13.

2
Borunciure: 1258 +0,017°°

14.

Haiitu x: 10gx36 = - 2

15.

Haiiru x: Igx = 2Ig3 + 3lg2

16.

X+3
Pemute ypasHenue: 9% = [%j

17.

Beruuciure: 527'°% 3

18.

1
- 1 1 1

Brruucnure: (%) ’ 252 — 812125 2

19. Pemure ypaBHEHHE: {16 = \/E

20. Pemmnre ypasuenue: 16> = 0,125°°°

21. Beramciure: (3log, 2—log, 24): (log, 3+ log, 9)
22. Pemmwmre ypaBuenue: 10g;logslogsx = 0

23. Yro 6omabie IN5 wam 1g5?

24. Bpramcyute: 52'%% 2

25. log;M = —%, M -?

26. Boraucmuth: 3°%2

27.

Boruncauts: 1057

28.

Boruncnute: 109, =
2

29.

1 -2
Boruncinuts: 49 2 (%j +270-(-2)7

30.

[Tpu BEIUKCIIEHUN BBIpAKEHUS Z = 2X — y JJAaHHBIE B YCJIOBUHU
3a1auu 3HaueHus X = 12,4 u y = 3,1 OKpyriuiam A0 Henbix
3HaueHni. Haiinure abCOMOTHYIO MMOTPEITHOCTh TTOJIYIEHHOTO
pe3yibTaTa.
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1

31.

N3BecTHO, UTO CTOPOHBI NIPSIMOYTOJIbHUKA paBHBI 122 cMm 1 58 cm.
JIy1s1 yripoIeHus BBIYUCIACHUI ATH YKciia ObLITH OKPYIJICHBI 710 120
cM u 60 cMm. beina naiinena momane S = 120-60 = 7200 kB. cMm.
HaiiTi oTHOCHTEIBHYIO TOTPEIIHOCTH MOJYYEHHOTO pe3ybTaTa.

32.

Boruncni 3uadenne Gpynxuun f(Xy) = (xy)’ npux =4u y=>3,
MOJYyYUJIA pe3yabTat, paBHbii 400. U3BeCTHBI OTHOCUTEIIbHBIE
norpemHocTy uucen 4 u 5: 8x = 0,02, 6, = 0,03. Beruucaure
OTHOCHUTEJIbHYIO MOTPENTHOCTH NOJYYEHHOTO pe3yJibTaTa.

33.

Pemmre kBanpaTtHOe ypaBHEHHE Ha 00J1aCTH KOMIUICKCHBIX YHCEI
32— 2x+2=0

34.

Beruucinte mpousBefeHHe KOMIUIEKCHBIX yucen — 61 u 2 — 3i.
Pesynbrar n3o6pasure Ha KOMIUIEKCHON TJIOCKOCTH.

35.

Yemy paBHO yucIO conpspkeHHOe 5 — 2i? M300paszute 3TH uncia
Ha KOMIUICKCHOM MJIOCKOCTH

36.

ITo rpaduky pyHKINY IEPEUUCITUTE €€ CBOWCTBA

Yy

37.

Haiinure cymMmMy KOMILIEKCHBIX uucen 6 — 21 u — 3 + 5i

38.

HpeHCTaBLTe BBIPAXKCHUC TB BHUJAC KOMIIJICKCHOI'O 4HCJ]Ia B
|

anrebpandeckoit hopme.

39.

Pemmre ypaBHenue: vx—1=25

40.

Pemmre ypaBHeHue: Yx =8

41.

2
Pemmure ypaBHenue: 16 - EX =12
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1 2 3

42. 5% ot yncaa X cocTaBigroT 35. Hataure yucio x

43. Haiigure TOUKy nepeceueHust npsmMbIX Xx+y =3 u 2x —y =0

Y cnoBuYs BBITIOTHEHHMS 32/ TaHUS:

1. Bpewmst BoimosiHeHus 3a1aHus 30 MUHYT.

2. BBl MOXeTe BOCITOJIB30BaThCS KABKYISITOPOM.

3. Kputepuu oneHKH:

«OTJIMYHO» - TEOPETHUYECKOE COJIep’KaHHUEe ydeOHOro MpeAMeTa OCBOCHO IOJHOCTHIO, 0€3 TpoOesioB, HEOOXOAMMBIE
NPaKTHYECKUE HAaBBIKA PabOTBI C OCBOCHHBIM MaTEpHAIOM C(POPMHUPOBAHBI, BCE MPEIYyCMOTPEHHBIE paboueil mporpammoi
3aJIaHUsI BBITTOJTHCHBI;

«XOPOIIIO»- TEOPETHUYECKOE COJIepKaHUE Y4EeOHOro MpeaAMETa OCBOCHO IOJIHOCTBIO, 0e3 MpoOesioB, HE0OXOIUMBIE
MPAKTUYECKUE HABBIKA Pa0OTHl C OCBOCHHBIM MAaTE€pHajOM B OCHOBHOM C(OpPMHPOBAHBI, BCE MPEAYCMOTPEHHBIC pabouei
MIPOTPaMMOM 3aJaHUS BHITIOJHEHBI, HEKOTOPBIC U3 BHIMMOJHEHHBIX 33JJaHUN COIEepKAT HE3HAYUTEIIHHBIC OITHOKH.

«YIOBJICTBOPUTEIHHO» - TECOPETUUCCKOE COJEPKaHHE Y4eOHOTO TpeaMeTa OCBOCHO YAaCTUYHO, HO TPOOENTBl HE HOCHT
CHUCTEMATHYECKOTO XapakTepa, HEOOXOJWMbIE MPAKTHUYECCKHUE HABBIKM pPAaOOTBI C OCBOCHHBIM MaTepHaioM B OCHOBHOM
chopMHUpPOBaHbI, OOJBIIMHCTBO, MPEAYCMOTPEHHBIX paboveil MmporpaMMoi 3aJlaHui BBITIOJIHEHO, HEKOTOPHIE BUJBI 3aJaHUI
BBITIOJIHEHBI C OITMOKAMH.

«HEYIOBJIETBOPUTEIHHOY» - TEOPETUUECKOE COACpKaHUE YUEOHOro mpeaMera He OCBOCHO, HEOOXOIUMBbIE MPAKTUUYECKUE
HaBBIKH Pa0O0THI HE CHOPMHUPOBAHBI, OOJIBIIUHCTBO, TPETYCMOTPEHHBIX paboue mporpaMMoit 3aaHuil He BHITTOTHEHO.

[IpenomaBarens
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PACCMOTPEHO 3K3AMEH COI'JTACOBAHO
MK VYueonsrit npeamer OYIL.04 MatemaTuka | 3aMm. mupekTopa Kojuiemka no YBP
MaTeMaTHKH 1 HHPOPMATHKA CrermmansHOCTh 23.02.06 Texamueckas O.H. lBanoBa
nporokon Ne or«  »  2020r. 9KCIUTyaTalus OJBUKHOIO COCTaBa « » 2020 r
B.A. Tlonry6eHko JKEJE3HbIX JOpor (JIOKOMOTHBEI)
(moammch) (®.1.0.) 1 xype, 2 cemecTp
buier Nel

OneHuBaeMble YMEHUSA U
Coneprxanue 3a1aHust H ™M

3HAHUS

1. ITpenen ¢hyHkuM, CBOMCTBA Ipeesa 112, I110

X’ +X-6 113, 112
2. Beraucnure: lim——

x-»2 X—2
3. Pemnth HepaBeHCTBO: VX +1> 2 113, 114
4. KBazpaT co CTOpOHO# 3 ¢M BpalaeTcsi BOKpYT CBOSH JUaroHau. 13, I16

Haiinute o6beM Tena BpameHus.

HNucrpykuus
1. BuumarenbHO IpoyuUTaiiTe 33 JaHUE.

2. Ilpu otBeTe Bbl MOXKETE BOCHOIB30BATHCS KAIBKYISITOPOM, TaOJIMIIaMHU.

3. MakcuManbHOe BpeMsi BRITIOTHEHUS 3a1aHus 30 MUHYT.

4. Kpurepuu oLIEHKU pe3yJibTaTa:

- «OTIMYHOY» - TEOPETUYECKOE COJEpXKaHHE Y4eOHOTrO IMpeIMeTa OCBOCHO MOJHOCTHIO, 0e3
po0esoB, HeOOXOAMMbIE NPAKTUYECKHE HABBIKU pabOThl ¢ OCBOEHHBIM MaTepHajJoM CPOPMHUPOBAHBI,
BCE TPEyCMOTPEHHBIC pabodei MporpaMMOoN 3aJaHHsI BHITTOJTHEHBI,

- «XOpOILIO»- TEOPETUYECKOE COJAEp)KaHUE Y4eOHOro IpeAMeTa OCBOEHO IOJIHOCThIO, 0e3
po0esioB, HEOOXOIUMBbIE INMPAKTUYECKHE HABbIKM pPa0OThI C OCBOEGHHBIM MAaTEpHUajIOM B OCHOBHOM
c(OopMHpOBaHbI, BCE MPEIYyCMOTPEHHbIE pabodeil mporpaMMmoi 3a/aHusl BBINOJHEHbI, HEKOTOPBIE U3
BBITNIOJTHEHHBIX 3a/laHUi COJepKAT HE3HAUNTEIbHbIE OLINOKHY;

- «YZOBJIETBOPUTEIIBHOY - TEOPETUUECKOE COZIepKaHNe Y4eOHOro MPeMeTa OCBOCHO YaCTHYHO,
HO TpoOebl HE HOCAT CHUCTEMAaTHYECKOro XapakTepa, HEOOXOAWMbIE MPAKTHUYECKHE HABBIKM PabOTHI €
OCBOCHHBIM MaTepHalloM B OCHOBHOM C(OPMHMPOBaHBI, OOJBIIMHCTBO, NMPEIyCMOTPEHHBIX pabodei
IPOrpaMMOii 3a/1aHUi BBINOJIHEHO, HEKOTOPbIE BU/IbI 33/1aHUN BHITIOJHEHBI C OIIMOKAMU;

- HEYJIOBJIETBOPHUTEIBHO» - TEOPETUUECKOE COJIEpXKaHHe Y4eOHOro mpeaMeTa He OCBOEHO,
HEOOXOUMbIE MPAKTUYECKHE HAaBBIKM PabOThI HE CHOPMHUPOBAHBI, OOJIBIIMHCTBO, MPEAYCMOTPEHHBIX
paboueii mporpaMMoil 3a1aHHii HE BHITIOJTHEHO

IIpenonaBareins




OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXHOI'O TPAHCIIOPTA
VnaH-Y 15HCKUI KOJUIEIK KEJIE3HOAOPOKHOTO TPAHCIIOPTA -
¢unman denepanbHOTrO rocyAapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS

BbIciIero oopazoBanus «MpKyTckuil rocyjapCTBEHHBIN YHUBEPCUTET MyTEH COOOIIECHUS»
(YYKXKT UpI'VIIC)

COTI'JTACOBAHO
PACCMOTPEHO 3am. aup D
LIuKII0BOI KOMHCCHEN Z £
MaTeMaTHKU U UHPOPMATHKU
potokoi Ne 6 ot «07» uronst 2021 r.

npejcenaTenb y‘ P
[/ }/;/ B.A. [Toxy0enko
(moznuce) (®.1.0.)

nemka no YBP
*~~  O.H. lBanosa
"~ «07» urons 2021 .

[TakeT sk3aMeHaTOpa 11l OLIEHKU OCBOCHUS YMEHNUW U YCBOCHMS 3HAHUI
o yueonomy npeamery OVIIL.04 Maremaruka
cnernranbHocTr 23.02.06 TexHuueckas SKCIUTyaTanus MOJABIKHOTO COCTaBa JKEJIC3HBIX JOPOT (JIOKOMOTHBBI)

1 xkypc, 2 cemecTp

Copep:xaHue 3a/laHus OneHuBaemble pe3yabTaThl ITokxazarenu oleHKU pe3ybTara
1 2 3
Bonpocsr: 11 - chopMupoOBaHHOCTH - IPaBWJIBHOE OPUEHTUPOBAHNE B
1. Crenennas QpyHKIMs, ee CBONCTBA U Tpa(UKH. IIPEICTABICHUM O MaTEMAaTHUKE KaK UCTOPUHU Pa3BUTHUS MaTEMaTUKH;
2. TokazarenpHas Gpynkmus. Ee rpaduk u cBoiicTsa. 9acTH MHPOBOM KYJBTYPBI U O MECTE
_ MaTEMaTHKU B COBPEMEHHOU - IpaBUJIbHAS (HOPMYIHPOBKA
3. Jlorapudmuueckas pyuxuus. Ee rpaduk u croiictsa. [IUBIJIM3AIUH, O CIIOCO0aX OTMCAHUS MaTEeMaTHYeCKUX TIOHATHH Kak
4. dyHKIUMU y = SiN X, y = COS X, UX rpaduK U CBOICTBA. Ha MaTEMAaTUYECKOM SI3BIKE SIBJICHUN BOXHEUIINX MaTeMaTHYECKUX
pealbHOTO MUPA; MoJieJIel, MO3BOJIIOIINX
5. Qynkuun y =tg X, y = Ctg X, ux rpaduk u cBoicTBa. I12 - chopMupOBaHHOCTH OITUCHIBATh Pa3HbIC MPOLIECCHI U
6. Ilpenen nmocnenoBaTeNbHOCTH U €TI0 CBOMCTBA IIPEICTABIICHHUI O MATEMATHIECKHX SIBITCHUS
7. Tlpenen ¢pyHKuMM, CBOUCTBA Npeiena MOHATHSIX KaK O BXKHEUIINX - pallMOHAJIBHBIN BHIOOP METOAOB U
8. IlpomsBoHas1, ee PU3MUECKUIT M TEOMETPHUECKUI CMBICI. MaTeMaTHYeCKUX MOJIENSX, MPaBUJIbHOE IPUMEHEHHE
9. IlonsTHe NepBOOOPA3HOIL, HEOMIPEAEIEHHOTO HHTErpalla, ero MIO3BOJISIFOIIMX ONUCHIBATh U U3Y4aTh | QJITOPUTMOB PEIICHUS IPUMEPOB U
cBoiicTBa. TaOnuiia MHTErpayos. pa3HbI€ MPOLIECCH U 3aJ1a4; JJOTHYHOE, MATEMaTUYECKI
10. IlonsTHE OMIpENENeHHOT0 UHTErpaia, ero coicrsa. @opmyina | ABICHUSA; IOHUMaHUE BO3MOXHOCTH BEPHOEC pacCyXACHUE IPU
Herotona-Jleitouuna. ['eomerpudeckuii 1 pu3nueckuii cCMbICI AKCHOMAaTHY€CKOI'0 MOCTPOCHUSA JI0Ka3aTeJIbCTBE TEOPEM,
OIIPEAEIEHHOT0 NHTETpaIa. MaTEMaTHYECKUX TEOPHIL; YTBEPKACHUM, B XOJ€ PEIICHUS
11. Tpasuna nuddepenupoBanns. Tadaua mTporu3BOTHBIX.




1

2

12.

[IponsBoaHas BeICIIMX MOPAAKOB. DUZUYECKHI CMBICT BTOPOU

IIPOU3BOJHOM.

13.

Bunbt cobbrTHii. BepositHocTh cOOBbITHS. CBOHCTBA BEPOSTHOCTH

14.

OCHOBHBIE TTOHSTHSA KOM6HH&TOpI/IKI/I (CO‘IeTaHI/Iﬂ, pasMEIICHUs,

IIEPECTaHOBKH)

15.

[IpencraBieHue YUCIOBBIX JAHHBIX (TaOIUIIBI, AUATPAMMBI,
rpadukn). ['eHepaibHast COBOKYITHOCTb, BEIOOPKA, CPETHEE
apudmeTryeckoe, MeAHaHAa.

16.

Koopaunats! BekTopa. JlelCTBUSA HaJl BEKTOPaMU B
KoopanHaTHOH popme. CkansipHOe IPOU3BEIEHUE BEKTOPOB.

17.

BekTopbl Ha TJIOCKOCTH U B MPOCTPAHCTBE. AOCOIOTHAS
BEJIMYMHA BEKTOPA, HYJIEBOM, €IMHUYHbIN, paBHbBIE,
KOJJIMHEApHbIE BEKTOPHI. J[eMCTBUS HAJ BEKTOPAMU B BEKTOPHOM

dhopwme.

18.

[Tpusma. [lnomans noBepxHocTH. OObEM PU3MBL.

19.

[Mupamuna. Yceuennas nupamuaa. [lnomans TOBEpXHOCTH U
00bEeM TUPAMUJIBI.

20.

Hununap. [nomans noBepxuoctu. O0beM IMIIMHIIPA.

21.

Konyc. Yceuennsrii konyc. [1nomaap noBepxHoctu u o0bemMm
KOHYca.

22,

[Tap. [Tnomans moBepxHocTu. OOBEM miapa.

HpaKTI/I‘leCKI/Ie 3agaqun:

1. Pemmnte ypaBHEHHE: Sing -1=0

2. Pemmre ypaBHeHue: 2sinX —sin® X = cos” X

3. PemmTe ypaBHenwue: (SiNX + €0s X)° = 1 + SinX Cosx
4. Pemntp ypaBHeHHe: Sin X — €0S X = 0

5. Pemmnts ypaBHeH#He: Sin°X — Sin X = 0

6. Pemmre ypaBHeHHe: SiNX COSX — 5sinX = 0

7. Pemmnre ypasuenne: 4 COS°X —1 =0

8. Pemmts ypaBHeHne: Sin°X + sin X = 0

9. Pemmwuts HepaBeHcTBO: 10g3(2%x+1)>2

I13 - Bnagenue MmeTonaMu
JI0Ka3aTeJIbCTB U AJITOPUTMOB
peuIeHus; yMEHUE UX NPUMEHSITh,
IIPOBOJUTH JJOKA3aTEeNbHbIE pac-
CYXKJICHHUS B XOJI€ pELIEHUS 3a/1a4;
[14 - BnaneHue cTanIapTHBIMU
MpUEMaMH PELICHHS PAllMOHAJIBHBIX U
UppaLOHAIIbHBIX, [I0KA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM.
I15 - copmMupoBaHHOCTH
MpEeACTaBICHUI 00 OCHOBHBIX
MOHATHUAX, UACIX U METOAAX
MaTeMaTHYECKOIo aHalln3a;

16 - BageHue OCHOBHBIMU
MOHATHUSIMH O TUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOMCTBaX;
c(hOpMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh Ha YepTeKax, MOJEIIAX
U B PEaJIbHOM MUPE F€OMETPUYECKHE
(burypsl; IpUMEHEHHUE U3YUYEHHBIX
CBOWCTB reOMeTpUUYECKUX QUTYp U
dbopmyn A pereHus
TreOMETPUUYECKUX 3a1a4 U 3a/1a4 C
MIPaKTUYECKUM COAECpPKAHUEM;

I17 - chopmMupoBaHHOCTH
MIPEACTABIEHUH O MpoLeccax u
SIBJICHUSX, UMEIOINX
BEPOSTHOCTHBIN Xapaxrep, 0
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B
pearbHOM MHpE, 00 OCHOBHBIX
MOHATHSIX DJIEMEHTAapHON TEOPUH
BEPOSTHOCTEMN; YMEHUI HAXOIUTh U
OLICHUBATh BEPOSITHOCTH

3aj1ad4;

- IPaBUJILHOE PELLICHUE
palMOHAIBHBIX U UPPALUOHAIIBHBIX,
MMOKa3aTeJILHBIX, CTCIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM.

- MpaBWIbHAs (OPMYITHPOBKA
OCHOBHBIX IMOHSITHH
MaTeMaTHYEeCKOTO aHaJIN3a;

- IpaBWIbHAsA (POPMYITUPOBKA
OIIpEEICHUI TPOCTPAHCTBEHHBIX
reOMETPUYECKUX QUTYD,
MPaBUIILHOE TIOCTPOCHUE
CXEMaTUYHOI'0 YepTerKa
reoMeTpHuecKux huryp,
0003Ha4YeHNE UX DIICMEHTOB;
rpamMoTHOE 1 3¢ (HeKTuBHOE
IPUMEHEHHE CBOMCTB
reoMeTpruecKux Guryp u Gopmyn
IIPU PELICHUH TeOMETPUYECKUX
3a1a4 U 3a/1ad4;

- IpaBWJIbHAS (POPMYIHPOBKA
KJIACCUYECKOIO ONPEAEIECHUs
BEPOATHOCTH

- IPaBUJIBHOE COCTaBJICHHE
BEPOATHOCTHBIX MOJIENIEH T10
YCIIOBUIO 33J1a4M U BBIYHCIICHHUE
BEPOATHOCTH HACTYIIJICHUS] COOBITUH,
B TOM YHCJIE C IPUMEHEHUEM
dbopMys1 KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPHUH
BEPOATHOCTEM; NCCIIEIOBAHNE
CIIy4alHBIX BEJIMYMH 110 UX

38




1

2

10. Pemmre HepaBeHctso: 10g, »(3x + 1) <2

11. Pemmre HepaBeHcTBO: 49 > (EJ

12. Pemnte ypasHenue: 72 - 6-7+5=0

13. Pemmre ypasuenue: 10gy(3x° + X —5) = 2

14. Pemmre nHepaBenctso: 21g0,5 + Igx > 1g5

3x-2

15. PemmTe HEpaBEHCTBO: [Ej (8"*

16. Pemmre Hepasenctso: log, (5x +3)) —1

2

17. Pewmre ypaBuenue: V25— X° =1

18. Pemmre ypauenue: V25— X = X

19. PemuTh HEpaBEHCTBO: V X2 =X >+2

20. Pemmth HEpaBeHCTBO: v X+1> 2

2
21. Beruucnure: Iimij—X6
x>2 X—2
2
22. Bpruucnure: IimM
x—0 X
3 2

23. Bpraucnurs: |im5X2+—X:L

xoo X°—X+3
4 2

24. Boraucnuts: lim 7 +42X x+1

xow  2X"—X+3
x>+ x?
25. Bpruciure: lim——
)

26. IMapomnp coctout u3 6 Oyks: p, f, j, S, y, t. Kaxnas Oyksa
BCTpEYaeTcsi pOBHO OJWH pa3. Torma MakCMMaabHOE KOJUYECTBO
BO3MOJKHBIX MapoJIed paBHO. ..

27. Tlapose coctout u3 15 OykB ;maTtuHCKOTO ajidasuta (26 OYKB).

CKOJIBKO BO3MOKHEIX Haponeﬁ MO>KHO COCTaBUTh?

HACTYIUICHUS] COOBITHI B TIPOCTEUIITNX
MPAKTUYECKUX CUTYAIUAX U
OCHOBHbBIE XapaKTePUCTUKU
CIIyYalHBIX BEIUYUH

I19 chopmupoBaHHOCTH
MIPEJICTABICHUI O HEOOXOUMOCTH
JI0Ka3aTeNIbCTB MTPH 0OOCHOBAHUH
MaTeMaTUYECKUX YTBEPKICHUH U
POJIM aKCHMOMATUKH B MPOBEICHUN
JNEAYKTUBHBIX PACCYKJICHUI;

I110 copmMupoBaHHOCTH
MOHSATUAHOTO arlrapaTa 1o OCHOBHBIM
pazaenaM Kypca MaTeMaTHKHU; 3HaHUN
OCHOBHBIX TeOopeM, (hOpMyYJT U YMEHHS
WX MPUMEHSTH; YMEHUS JOKa3bIBATh
TEOPEMBbI U HAXOJIUTh HECTAaHJAPTHHIC
CIIOCOOBI peleHus 3a/1a4;

[113 Bnanenue ymMeHUAMHU
COCTaBJICHUS BEPOSTHOCTHBIX
MOJIEJIEN 10 YCIIOBUIO 3aJa4U U
BBIYMCIICHHS BEPOSATHOCTHU
HACTYIJICHUs] COOBITUH, B TOM YHUCIIE C
pUMeHeHneM (HopMyI
KOMOWHATOPUKU U OCHOBHBIX TEOPEM
TEOPHUH BEPOSTHOCTEH; UCCIIEIOBAHUS
CITy4alHBIX BEJIMYUH TI0 UX
pacnpeneseHuIo.

pacrpeesieHHO.
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28. B ypne 12 pa3nbix mapoB. CKOJBKO CYIIECTBYET BapUaHTOB
BBIHYTH 5 mapoB?
29. KakoBa BEepOSTHOCTb COJIHEYHOW MOTOJIBI B OJIMH U3 THEH
aBrycta. Eciu B cpennem B aBrycte 10 nHei uaeT n0xK/1b.
30. y=3x"+2x +5, y(2) -?
2
31, y= X+
2x -1
32. Jana byskums f(x) = 1 — 5x + 3x°. HaiiauTe KOOPAHHATHI TOUKH
ee rpaduka, B KOTOPOU yriIoBoW KO3 PHUIIMEHT KacaTeIbHOU K
HeMy paBeH 1
33. Teno ABIKETCS MPAMOJHHEIHO 10 3aKOoHy S = 8t° + 7t° (m).
OnpenenuTh YCKOPEHUE B KOHIIE 201 CEKYHJIbI
34. Teno JBIKETCS IPSIMOTHHEHHO 110 3aK0Hy S = 3t°+ 22 — 5t + 1 .
OmnpenenuTb CKOPOCTh B KOHIIE 201 CEKYH/IbI
35. MarepuaiibHasi TOUKa JABHKETCS MIPSIMOJIMHEHHO CO CKOPOCTHIO V
= 8% + 7t° (m/c). OnpeenuTh YyCKOPEHHE B KOHLE TPETheil
CEKYH]IbI
36. VccrenoBarh (YHKIMIO Ha S9KCTPEMYMBI y = X° —2x° —4x + 3
37. Haiinure HaumeHblnee 3HaueHue pyHkmu f(x) = 3x%+ 18x +7 Ha
npoMexyTtke [-5; -1]
38. Harmicath ypaBHEHHE KacaTeIbHON K KPUBOil y = 2x° — 12x+20 B
Touke x=4
39. Haiitu f (3771), eciu f(X) = ctgx + 4x
40. TIpsMOYrOIBHBIN Y4acTOK MIomansio 9 M°. Heobxomxumo
OoOHEeCTH KoItoueil mpoBoiokoii. Kakumu 1omKHBI OBITH ATUHA U
[IMPUHA y9acTKa, YTOOBI MPOBOJIOKH YIIIJIO HANMEHBIIICE
KOJIMYECTBO M KaKoe?
2
41. Beruucnure: J(XZ + X +1)dx
0
X7+ x+1
42. BbUUCIUTS: I de

1
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X
43. Brluucaure: I —dx=
X
44, Haiitu mmomanb GUrypsl, orpaHUYCHHOM JIUHUSAMHA: Y = X%, x =0,
x=2,y=0
45. Haiitu mmomanb GuUrypsl, orpaHUYEHHOM OTHOM BOJTHOM
CUHYCOUIBI
. . 1
46. Haiitu momans GUrypsl, OrpaHUYEHHON TUHUAMH: Y = —, X =1,
X
x=2,y=0
47. Haittu nmnomaab GUrypsl, OrpaHHYEHHON TUHUSIMHU: y =x+I,

x=1,x=3,y=0

48.

1
Haiitu mnomags (I)I/IprLI, OrpaHUYCHHOU JIMHUAMU: Y = E X,

x=1,x=2, y=0

49.

Haiitu 00beM Tena, moJrydeHHOT0 BpanieHrneM BOKpyT ocu OX
IJIOCKON (UTYpBI, OTPAaHUYCHHOMN JIMHUSAMU: y =X, Xx=1,Xx =4,
y=0

50. CkopocTh ABHKEHUS Tena V = 20 + t (m/c). Onpenenutsb MyTh 3a
3 ¢ OoT Hayasa JABMKEHUS.

51. TlepnienaukysspHbl v BekTopsl a (3; 0; 1) u b (-1;7;3)

52. Haiigure miuny BekTopa: p — g, ecna p(2; 6; 1), 4 (4; 3; 2)

53. Bekrop M kowmHeapen BekTopy T (1; -3). Haiitu aberccy

BEKTOpA 171, €CIIM €T0 OpAUHAaTa y=15.

54. Hapucyiite TpH IPOU3BOJILHBIX BEKTOPA 4, b , C. TToctpoiite
BekTop d=-2d + b + %4 ¢
55. B tpeyronsuuke ABC: Bepmunsl A(1; 0; 1), B(-1; 2; 3), C (1;

2; 0). Haiigute COSA
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56. A (1;-3;1),B(0;-2; 3), C(0; 3; -2). PaBHBI T BEKTOPHI ABu
CA?

57. Haiitu ckansgpHoe npousBeaeHue BeKTopos a (1;2; 3) u b (0;1;4)?

58. TIpu KakoM 3HaueHun B BekTops @ (p; 1; 3) u b (p; 0; - 3)
HEPIEeHIUKYIIAPHBI?

59. Otpe3ox AM nepnieHIUKYISIpeH m1ockocTH kBaapata ABCJ, £
AMB = 30°. Haiigure TanreHe yria ACM.

60. B npaBuiIbHOI YETHIPEXYTOJIBHOM MUPaMUe BHICOTA paBHA 12
cM, a anopema — 15 cm. Haitnure 60xoBOE pedpo.

61. B ocHoBaHuU NpsAMON NpU3MbI — pOMO; AUaroHalIu HpH3MBL
0
COCTaBJISIIOT C INIOCKOCThIO OcHOBaHMs yriibel 30° u 60°; BeicOTa
npu3Mbl paBHa 6 cM. Haliure 00beM npu3Msl.

62. B mpaBuiIbHOM YETHIPEXYTOJbHONW Mupamujie anodema oopaszyer
C TIOCKOCTBIO OcHOBaHHs yron 60°. Bicota miupaMis! paBHa 6
cMm. Haiiaure mionians NOBEpXHOCTH MUPAMHUIBIL.

63. Ilmomans moBepxHOCTH mapa 167. Onpenenuts 00beM mapa.

64. Haiitu rutona b MOBEPXHOCTH TETPAdAPa, €CIU €ro pedpo paBHO
a

65. JImuHBI paAnycoB OCHOBaHMH ycedeHHOro KoHyca 10 cm u 8 cm.
Yron Mexay ero oopasyroliel U IIOCKOCThI0 OCHOBAHHS 45°,
BbruncnuTh mioma s 0CeBOro CeUeHus: yce4eHHOro KOHyca.

66. J[lana mpaBuiIbHAS HETHIPEXyTONbHAA IMPAMUIE, IUIOMATb
o 2

OCHOBaHUsI KOTOPO# paBHa a” M. BokoBoe pedpo HaKIIOHEHO K

OCHOBaHHMIO 1OJ yriioM o.. Haiitu 00bem mupamuisl.

67. Ilnomanp mosHON NOBEPXHOCTH Kyba paBHa 24 cm’. Haifute ero
JIMarOHaJb.

68. HaiiTu riomnia s MOBEPXHOCTH MPABUIBHON MIECTUYTOILHON
IIPU3MBI, €CJI BCe pedpa paBHbI 3 CM.

69. Pammyc ocHoBaHMs KOHyca 4 cM, BbicoTa 3 cM. OmpeennTh
TUTOIIA (b TTOJIHOM TOBEPXHOCTH KOHYCA.

70. Haiitn 00beM IWIIMHIPA, €CITA PATINYC OCHOBAHUS 5 CM, a BBICOTA
Oonbiie paguyca B 1,5 paza
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71. Pannyc ocHoBanms koHyca R=5 cm. OOpa3yromiasi HaKJIOHeHa K
0 1y s

OCHOBaHHUIO noJ yriaoM 60°. Haiitu 00beM KoHYyca.

72, CropoHa OCHOBaHMS PABUIBLHON YETHIPEXYTOJIbHOM

MUpaMUIbl paBHA 2 J2 1M, YTOJI M@Ky OOKOBBIM peOpoM U
ILIOCKOCTBIO OCHOBaHMs 45°. BBIUHCINTD IIOMIa1s GOKOBOI
MTOBEPXHOCTH.

73. KBagpar co ctopoHoii 3 cMm Bpalaercst BOKpYyr cBoei
nuaronanu. Haiimure o0beM Telia BpalieHusl.

74. OO6pa3yromiast KoHyca paBHa 4 ¢M, a yroJi Ipu BepIIMHE
OCEBOI'0 CECUCHUSI PAaBEH 90°. Haiiaute 00bem KOHYCa.

VY cn0BUS BBINOJHEHUS 3a/1aHUS:

1. Bpewmst BoinosiHeHus 3a1aHus 30 MUHYT.

2. BbI MOXeTe BOCITOJIB30BAThCS KABKYIISITOPOM.

3. Kputepuu oneHku:

«OTJIIMYHO» - TEOPETUYECKOE COJAEpKAHUWE YYEOHOro MpeIMeTa OCBOEHO MOJHOCThIO, 0€3 MpoOeroB, HEOOXOIUMBbIE
MPAaKTUYECKUE HAaBBIKM pPAa0OTBI C OCBOEHHBIM MaTepuajioM CHOPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE pabodeil MporpaMmoin
3a/1aHUsI BBITIOJTHEHBI;

«XOpOUIO»- TEOPETUYECKOE COAEpKaHME YYEOHOro MpeaMeTa OCBOECHO IOJHOCThIO, 0e3 MpoOeraoB, HEOOXOIUMBbIE
MPAKTUUYECKHE HABBIKM PabOThl C OCBOECHHBIM MaTepuajioM B OCHOBHOM C(OpPMHUPOBaHbBI, BCE IMPEAyCMOTpPEHHbIE pabouei
POrpaMMoOil 3a/1aHUs BBITIOJIHEHBI, HEKOTOPHIE U3 BBIMOJIHEHHBIX 3aJJaHUI coiepKaT He3HAYUTENIbHbIE OIINOKH.

«yIOBJICTBOPUTEIILHO» - TEOPETHUECKOE COJECp)KAHUE YYEOHOro ImpeaMeTa OCBOEHO YacTHMYHO, HO MpoOesbl HE HOCAT
CUCTEMAaTUYECKOTO XapakTepa, HEOOXOAMMbIE NPAKTHUECKUE HAaBBIKM pabOThl C OCBOCHHBIM MaTepHaioM B OCHOBHOM
chopMHUpOBaHbI, OOJBIIMHCTBO, MPEAYCMOTPEHHBIX pabodeil mporpaMMoi 3aJlaHui BBITIOJIHEHO, HEKOTOPbIE BUIBI 3aJaHUM
BBITIOJTHEHBI C OLTMOKaMH.

«HEYIOBJIIETBOPUTEIBHOY» - TEOPETUUYECKOE COACpKAHUE YUEOHOro MpeaMeTa He OCBOEHO, HEOOXOIUMbIE MPAKTUUYECKUE
HaBBIKK pa0bO0ThI HE CHOPMUPOBAHBI, OOJIBIIMHCTBO, IPEYCMOTPEHHBIX paboyel mporpaMMoii 3a1aHUi HE BBITIOJIHEHO.

[Ipenonasarens
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