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1. O0mue mMoJI0KeHUs

KontponbHo — u3mepurensubie matepuaisl (KMUM) npennaznauens! s
KOHTPOJISL U OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUH CTYJACHTOB, OCBOMBIINX
nporpammy ydeOnoi muctmmuinabl OY /.04 «MATEMATHUKA»

KHNM BKIt04at0T KOHTPOJIbHBIE MaTepUalbl 7151 IPOBEACHUS TEKYIIETO KOHTPOJISA
U TIPOMEXKYTOYHOM aTTecTaluu B (hopMe IK3aMEeHa.

KVM pa3paboTan Ha OCHOBaHUHU:
® [IporpaMMbl TOATOTOBKH CICIHAINCTOB CPEAHETO 3BEHA II0
cunenmanbHOCTSIM CIIO
23.01.09 MamuHUCT JOKOMOTHBA
23.01.10 Cnecapp 1mo OOCITYy>XMBAaHUIO U PEMOHTY IOJBUKHOTO
cocTaBa

® porpamMMbl y4eOHON JUCHUILIUHBI
OV/. 04 «<MATEMATHUKA»




2. PE3YJIbTATHBI OCBOEHHUS YUEBHOM JJUCIUJINHBI,
HO/VIEKAIINUE ITPOBEPKE

2.1. OO0mme KOMIETEHIUH, TMOJJIeKANIUEe TMPOBEPKe MNPH BbINOJHEHUH
3aJaHNS.
B pesynbTaTe ocBoeHUs y4eOHON AUCITUTUTMHBI 00 YJAIOITHIICS JOHKCH YMETh!

Y1 BHIMOTHATHE apuPMETHUYECKHE NCUCTBHUS HAJl YHUCIAMH, COYETash YCTHBIE U
MUCbMEHHBIE TIPUEMbl; HAXOJUTh MPUOJMKEHHbIE 3HAYEHUS BEIUYUH W
NOTPEIIHOCTH BBIYUCICHUN (a0CONMIOTHAST M OTHOCHUTENbHAs); CpaBHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

Y2 HaxoauTh 3HAUEHUS KOPHs, CTENEHH, JIorapu(pma, TPUTOHOMETPUUYECKUX
BBIPQOXEHUI Ha OCHOBE ONPEJCIICHUS, HCHOJb3Yys MpH HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BAThCA MPUOJIMKEHHON OLEHKOW MpHu
PaKTUYECKUX PacueTax;

Y3 BBINONHATH PEOOPA30BaHMSI BBIpAXKEHUHN, IPUMEHSA (OPMYIIbI, CBS3aHHBIE CO
CBOMCTBaMHM CTENEHEH, Jorapu(pMoB, TPUTOHOMETPUUECKUX (PYHKIINA;

Y4 BbruMcnATh 3HaueHUE (YHKUUU [0 33JaHHOMY 3HAUEHUIO apryMeHTa Ipu
Pa3IMYHBIX CIOC00ax 3aaHus PYHKINY;

Y5 omnpenensiTe OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIIHMM, HILTIOCTPUPOBATH UX Ha
rpadukax;

CTPOUTH Ipa@UKU U3yYEHHBIX (YHKIHH, WIUTIOCTPUPOBATh MO IpaduKy CBOMCTBA
AJIEMEHTAPHBIX (PYHKITUH;

Y6 ucnonb3oBaTth MOHITHE (YHKIUMU JJIsi OMUCAHUS M aHAIW3a 3aBUCUMOCTEN
BEJIMYMH;

Y7 HaxoauTh MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

Y8 wucnosnb3oBaTh NPOU3BOAHYIO ISl U3YUEHUSI CBOMCTB (DYHKLIMIA U MTOCTPOEHUS
rpaduKoB;

Y9 npumeHsATh NPOU3BOAHYIO MJsi MPOBEACHUS NPHUOIMKEHHBIX BBIUYMCICHUH,
pemiath 3aJaud MPUKIAJHOTO XapakTepa Ha HaxXO0XJCHHWE HauOONIbIIEro U
HAaMMEHBILIEr0 3HAYCHHUS;

Y10 BbUUCIATH B MPOCTEUIINX CIydasX IUIOWAAN U OOBEMBI C UCIIOIb30BAHUEM
OIPEJENIEHHOIO0 HHTErPaJIa;

Y11 pemarth paniMoHaIbHBIC, TOKA3aTEIbHbBIC, JIOTApUPMUIECKHE,
TPUTOHOMETPUUECKHE YPAaBHEHHUS, CBOJSAIIMECS K TUHEHHBIM U KBaJIpaTHbIM, a
TaK)Ke aHAJIOTMYHbIE HEPABEHCTBA U CCTEMBI; UCIOIb30BaTh rpaQuecKuii METO.T
pELIeHNs] YPaBHEHHUI U HEPABEHCTB;

Y12 uzo6paxkath Ha KOOPAUHATHOM TUIOCKOCTH PEIICHUsS] YpaBHEHUH, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

Y13 cocraBmATh W pelmlaTh YpPaBHEHUS] M HEPABEHCTBA, CBSI3bIBAIOLLINE
HEU3BECTHBIE BEJINYMHBI B TEKCTOBBIX (B TOM YMCJIE NPUKIAIHBIX) 3a/1a4ax;

Y14 pacno3zHaBaTh Ha 4epTexax U MOJEISAX MPOCTPAHCTBEHHbIE (DOPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUIMHU, U300PAKECHUSIMU;

Y15 onuceiBaTh B3aMMHOE PACIOJI0KEHHUE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE,
apryMEHTUPOBATh CBOM CYKICHHS 00 3TOM PacloJIOKEHUH,
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Y16 ananu3upoBaTh B MPOCTEHIINX CIIydasxX B3aMMHOE PacIoyiOKeHHEe 00BEKTOB B
IIPOCTPAHCTBE;

Y17 wuzo0paxarb OCHOBHbIE MHOTOTPAHHUKM M KpYIJIble TE€Ja; BBINOJHATh
YEepTEkKU 110 YCIOBUAM 3a/1a4;

Y18 ctpouTts npocreinme ceueHus Kyoa, Ipu3Mbl, TUPAMHU/IBI;

Y19 pemarte nIaHUMETPUYECKUE W MPOCTEUIINE CTEPEOMETPUUYECKUE 3a1a4d HA
HaXO0X/I€HUE T€OMETPUUYECKUX BEJIMYMH (IJIMH, YIJIOB, IJIOMAJEH, 00bEMOB);

Y20 wucnosp30BaTh NPU PEIICHUN CTEPEOMETPUYECKUX 3a/1a4 IUIAHUMETPUUYECKUE
(baKThl U METOIBI;

Y21 npoBOAUTH AOKA3ATENbHBIE PACCYKIACHHUS B XOJI€ PELICHUS 3a4a4.

B pesynbrarte 0CBOEHUS JUCHUILIMHBI 00YUYaIOIIUICS JOJKEH 3HAMb!

31 3HaueHME MaATEMATUYECKOM HAyKH ISl PEIICHUS 3aJlad, BO3HUKAIOIIUX B
TEOPUH W MPAKTUKE; MIMUPOTY U B TO K€ BPEMSI OTPAHHUYECHHOCTh MPUMEHEHUSA
MAaTEMATUYECKUX METOJOB K aHAIM3Y M HCCIECIOBAHUIO MPOLECCOB U SIBICHUU B
NPUPOJE U OOILIECTBE;

32 3HayYeHUE MPAKTUKU W BOMPOCOB, BO3HUKAIOUIMX B CaMOM MaTeMaTHKE JJis
dbopMUPOBaHUS U PA3BUTHS MAaTEeMaTHYCCKOW HAYKH; HCTOPHUIO PAa3BUTHUSI ITOHITHS
4yyclia, CO3JIaHUsS MAaT€MaTH4YEeCKOro AaHajin3a, BO3HUKHOBEHUS W PA3BUTHSA
T€OMETPHUH;

33 yHUBEpCaJbHBIM XapaKTep 3aKOHOB JIOTUKM MAaTE€MAaTHYECKUX PacCyKIACHUM,
UX IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEYCCKOU JEATEIIbHOCTH;

34 BepOATHOCTHBIN XapaKTep pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUPA.

2.2. Pacnipenesienne noka3arteJieil OleHKH MO THIIAM 3a1aHUI

Koowi Mecmo 6 cmpykmype M/IK Tun 3a0anus
npoeepsembix
SHAHUU U
ymenuti, OK, (u3

DI'oC)
1 kypc
Vi Tema «Pazsumue nonamus 3auem 1.1(11P.3)
32 yucaay Camocm. paboma 1.1 (I1P.2)
V2, V3, Tema «Kopnu, cmenenu u Komwmp. paboma 1.1 (I1P.1)
no2apugmoiy Camocm. paboma 1.2 (I1P.2)

V4, V5, V6 Tema « Dyukyuu u epagpuxuy | 3auem 1.2 (I1P.3)

Camocm. paboma 1.3, 1.4

(ITP.2)




Jugg. 3auem (I11P.4)

V3, Tema «OcHosvl 3auem 1.3 (I1P.3)
MPUSOHOMEMPULY Kownmp. paboma 1.2 (I1P.1)
Camocm. paboma 1.5, 1.6
(ITP.2)
V3, Vil, Vi2, Tema «Ypasnenus u Konmp. paboma 1.3 (I1P.1)
Vi3 HepaseHcmea» Camocm. paboma 1.7, 1.8, 1.9
(ITP.2)
2 Kypc
Vi4, V15, V16, | Tema «Ilpsmvie u nnockocmu | Konmp. paboma 2.1 (I1P.1)
V21 8 npocmpancmee Camocm. paboma 2.1, 2.2
31, 32, 33, 34 (ITP.2)
Vie, V17, V18, | Tema «Mnozoepanuuxuy Konmp. paboma 2.2 (I1P.1)
Vi9 Y20, V21 Camocm. paboma 2.3, 2.4
31, 33, 34 (ITP.2)
Vie, V17, V18, | Tema «Tena spawenusy Koump. paboma 2.3 (I1P.1)
V19, V20, V21 Camocm. paboma 2.5, 2.6
31, 33, 34 (ITP.2)
Vi4, V15, V21 Tema «Koopournamul u Konmp. paboma 2.4 (I1P.1)
8EKMOPbLY Camocm. paboma 2.7 (I1P.2)
V7, V8, V9 Tema «Hauana 3auem 2.1 (I1P.3)
mamemamuyeckozo anaiuzay | Kommp. paboma 2.5 (I1P.1)
Camocm. paboma 2.8, 2.9
(ITP.2)
Vio Tema «Mnmezpan u ezo Konmp. paboma 2.6 (I1P.1)
npuMeHeHuey Camocm. paboma 2.10, 2.11
(ITP.2)
31 Tema « Kombunamopuxay 3auem 2.2 (I11P.3)
Camocm. paboma 2.12 (11P.2)
31, 33, 34 Tema « dnemenmol meopuu 3auem 2.3 (I1P.3)

seposimHocmeti U
mamemamuyeckou
CMAmMuCmuKku»

Camocm. paboma 2.13, 2.14
(ITP.2)




3. IBMEPUTEJIBHBIE MATEPHUAJIBI 111 OHEHUBAHUSA
PE3YJbTATOB OCBOEHHMSA YYEFHOM JUCHUIIJIAHBI

3.1 3amanus A TpPOBeAEHHST TeKYIIero KOHTPOJIA: TPHBOIUTCS
nepeyeHb 3aJlaHui B BHUAC IPOMEKYTOUHBIX 3a4€TOB, KOHTPOJIBHBIX W
camocrosTenbHbIx padot (ITPUJIOXXKEHUE 1 — 3)

3.2 3amanmus aaa  nposedeHusi au(depeHIUPOBAHHOTO  3a4YeTa
(ITPUJIOXKEHUE 4)

JuddepeHMPOBaHHBIA  3a4eT MPOBOIUTCS B IEPBOM  IOJYTOJUN
HIEPBOTO Kypca.
dopma muddepeHpoBaHHOrO 3aUéTa: KOHTPOJIbHAS paboTa.

MakcumanbHOE BpeMs BBIIIOJHEHMS 33JaHusl 45 MUHYT.
Hcrounnku nHpopmanuu, pa3peiéHHble K UCII0JIb30BAaHUIO HA 3a4ETe:
CIpaBOYHbIE MaTepUabl ( TAOJIUILIBI ).
3.3. 3ananmus Ui NPoOBedeHHs IK3aMeHa
( [TPMJIOXKEHUE 5)
DK3aMeH MMPOBOJUTCS B KOHIIE IIEPBOIO U BTOPOTO Kypca.

CDopMa 9K3aMCHa. KOHTPOJIbHAsA pa60Ta.

MakcumaibHOE BpeMs BBITIOJTHCHHUS 3a1aHUS 6 4acoB.
Nctounuku wuHpopmanuu, pa3peniéHHbIE K MCIOJIb30BAHUI0 Ha HK3aMEHE:
copaBoyHble MaTepuaibl ( TaOJUIEI ).

OueHka ocBOCHUS YUeOHOM M CIUILIMHBI

[IpenMeToM ONIEHKM CIly’KaT 3HaHUS U yMeHUs, npenycMorpenHsie @I'OC
CIIO no mucuummuue OJII 01 maTemaTuka ¥ HampaBJIeHHbIE HA (popMUpOBaHUE

O0IIMX ¥ MPOPECCHOHATBHBIX KOMITETEHIIHH.

B cucremMe o1eHKM 3HAHUN U YMEHUN UCTIOJIB3YIOTCS CIEAYIOINE KPUTEPUU:
= «OTIMYHO» — 3a IIIyOOKOE€ M IOJHOE OBJIAJIEHUE COJEPKAHUEM
yueOHOro Marepuajia, B KOTOPOM CTYAEHT JIETKO OpPUEHTHPYETCH,
BJIAJCHUE TOHATUWHBIM aNlapaToM 3a YMEHHUE CBS3bIBaTb TEOPHIO C
NPaKTUKOW, pellaTh NPaKkTUYECKHE  3aJaudd, BbICKa3blBaThb M
00OCHOBBIBaTh CBOM CyXJeHHs. OTIHYHAsg OTMETKa Mperoiaraet
IpaMOTHOE, JIOTUYHOE H3JI0KEHHWE OTBeTa (KaKk B YCTHOH, Tak M B
NMCbMEHHOHU (hopMe), KaueCTBEHHOE BHEIIHEE 0(OPMIICHHUE;
= «X0pomo» — eciad CTYAEHT IMOJHO OCBOWJI Yy4eOHBIM Marepua,
BJIAJACET TMOHATHMHBIM aIlapaToM, OPUEHTUPYETCS B HU3YYEHHOM
MaTepuaye, OCO3HaHHO MPUMEHSIET 3HAHUS JUIsl PELIECHUs MPAKTHYECKUX
3aja4, TPaMOTHO M3JIara€T OTBET, HO cojAepkKaHMe U (¢opMa OTBETa

HMCIOT HCKOTOPBLIC HETOYHOCTH;,
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= «YI0BJIETBOPUTEJIbHO» — €CJIU CTYJCHT OOHApYXMBAET 3HAHUE U
MOHMMAaHUE OCHOBHBIX IMOJIOXKEHUN y4eOHOro marepuaina, HO HM3jaraer
€ro  HEMOJHO, HEeMOCJEA0BATENbHO, JOMYCKAeT HETOYHOCTH B
ONpeNieJiCcHue TOHATUM, B TPUMEHEHUM 3HAHUM Uil  pElICHUS
NPaKTHUECKUX 3a7ad, HE YMeEeT JOKa3aTeabHO OOOCHOBAaTh CBOU
CYXKJICHUS;

= «HeynoB/ieTBOpPUTEIBHO» — €CIM CTYJACHT HMMEET pPa3pO3HEHHBIE,
OeccrcTeMHbIe 3HaHUSI, HE YMEET BBIICNATH INIaBHOE U BTOPOCTEIEHHOE,
JIOMYCKAaeT OIIMOKA B OINpPEACICHUE TMOHATHUMA, HMCKaXaeT HMX CMBICIH,
OecnopsiZIOYHO U HEYBEPEHHO M3JIaraeT MaTepual, HE MOXET MPUMEHSTh
3HaHUS JUIs PEIICHUs MPAaKTUYECKUX 3a7ad; 3a IOJHOE HE3HAHUuEe M
HEMOHUMaHue yueOHOro MaTepuasa Wik OTKa3 OTBEYaTh.



[TPUJIOXXEHHUE 1
KoHTpoJIbHBIE PA0OTEI



KounTposabHas padora 1.1 1o teme:

«KODHI/I, CTCIICHHU 1 JIOFaDI/Id)MBI».

Bapuasnr 1.

1. Beruucnure:
1 1 3 1
8/ - _= et 1=
2) 8/243.32 6)ﬁ; B) (_24\/3)4; r) 273 —25 2+164—273;
8/0,5
n) log,27-log, 7; e) 10%19°
7
2. prOCTI/ITC BBIpa)KeHI/IC, cuuTas, 4To HepeMeHHBIe HpI/IHI/IMaIOT TOJIBKO ITOJIOXKHUTCIIBHBIC
3HAYEHUS:

X 2
5 11 ~ 0000 0 7
a) 3}27): -3‘/)0; : 6) Vx” xR, B) x7°
y

3. CpaBHuTe yncia Y11 u V5.

Bapuanr 2.

1. Bremauciure:
1 3

4 1 1 3 1
a) 3/125- 216 :6) _“4425; o) 285f; 1) 277 -252416% 27"

log, 2—Iogal
) log,9+log, 4; e) 3 6
2
2. YmpoctuTe BeIpaKCHHE, CUNUTAs, YTO IIEPEMEHHBIC TPUHUMAIOT TOJIEKO TTOJIOKUTEITbHBIE
3HAUYCHUS:
1
16x°%  |625)™ - 6 !x2’5 x70° F
a) ‘i/ 4 g ; 6) Yx? Ax® JVx, B) =
Y X X

3. CpaBHuTe yncia Y15 u Je.

Kpurepnun o1ieHOK:

Ha onenky «3» - 1 BepHO BBIIIOJTHEHHOE 3a/IaHUE.
Ha oneHky «4» - 2 BEpHO BBITIOJTHEHHBIX 33JJaHUS.
Ha ouenky «5» - Bce BEpHO BBINOJHEHHBIE 3aJaHUS.
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KonTposabHasg padora 1.2 1o teme:

«OCcHOBBHI TPUT'OHOMCTPHMN)).

Bapuasnr 1.
1. Beruucnure:
.2
a) 2sin ?ﬂ —ctg % (0,5 6amna)
sin 50° + S|_n 10° _ (0,5 Gamna)
€0S25°€0s5° +sin 25°sin 5°
2. Pemmte ypaBHEHUS:
a) 2sinx =+/3 (1 Gamn)
6) 2sin®x+3cosx =0 (1 6amn)
B) Sin’ x—2sin 2x—5c0s” X =0 (2 Gasa)
1
r) COS(7 + X) = 5 HaoTpeske [%;7:] (3 Gamna)
3. Pemure cucreMy ypaBHEHMIA:
sin X =CcosYy,
. 4
%) 12082 y +sin x = 3. (4 banna)
x—y—z
3 ]
0) 1 (5 6amoB)

cosxcosy::E.

Kputepum oLiCHOK:

Ha omenky «5»: 16 — 17 Gamios,
Ha omenky «4»: 11 — 15 6amnos,
Ha ouenky «3»: 7 — 10 6amnos.
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KonTposabHasg padora 1.2 1o teme:

«OCHOBBHI TPHUT'OHOMCTPHN) .

Bapuanr 2.
1. Brruucnure:
5
a) ZCOS?” —tg% (0,5 6amna)
5) €0s25°c0s15° —sin 25°sin 15° (0,5 Gara)
c0s100° + cos 20° ’
2. Pemmte ypaBHEHUS:
a) v2cosx =1 (1 Gan)
6) 2cos’ x—sinx=-1 (1 6amn)
B) COS” X +2sin 2x—3sin” x =0 (2 Gamna)
. .3 1 .
r) Sln(Eﬂ' —X) = —- HaoTpeske [O;E] (3 6ama)
3. Pemute cucremy ypaBHEHHIA:
CosX =sin 'y,
) \sin’ y —COsX = 2. (4 Ganna)
X+y ="
3 1
0) | _ 1 (5 6amoB)
SIN XSIny = Z

Kpurepuu oueHok:

Ha onienky «5»: 16 — 17 6amnos,
Ha omenky «4»: 11 — 15 6amnos,
Ha ouenky «3»: 7 — 10 6amnos.
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KonTposabpHas padora 1.3 o reme:
«YpaBHEHNS Y HEPABEHCTBA.

Bapuasnr 1.
Pemure crnenyronye ypaBHEHUSI U HEPABEHCTBA!
1. V1+5x=1-x
X 1
2. 95> —
V3

log, (2x+1) = 2;
log, (5x—-1) > log, (2 - 3X).
5. cosx= N2
2

6. 6cos’+cosx—1=0
7 4 42%°>20

Bapuanr 2.
PemuTe crnenyromnue ypaBHEHUS U HEPABEHCTBA!

1. Jx+4=42x-1
2sin2x+1=0
(x+1)"° <1
4sin®x-1=0

2% =32

2x + 2x+3 =9

M _2.3 <7

No ks 0D

Kpurtepuu o11eHOK:

Ha ouienky «3» - 4 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha ouieHky «4» - 6 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha ouenky «5» - Bce BEpHO BBINOJHEHHBIE 3aJaHUS.
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KonTposabHasg padora 2.1 1o teme:

«IIpssMBbI€ U TNIOCKOCTH B IPOCTPAHCTBEY.

Bapuanr 1.
Cropona kBazapara paBHa 4 cMm. Touka, paBHOyA@JIEHHas OT BCEX BEPIIHUH
KBaJpara, HAXOAUTCS HA PACCTOSIHUM 6 CM OT TOYKHM IIEPECEUYECHHS €ro
nuaroHaiie. Hannre paccTosHUE OT 3TOM TOYKH 0 BEPUIMH KBAApaTa.
U3 nentpa O IpaBWIBLHOTO TPEYTrOJBHMKA CO CTOPOHOM 3+/3 cM mpoBenéH
nepneHaukyysip OE k ero miockoctu anuHoit 6 cM. Haiinure paccrositHue ot
TOYKH E 10 BEpIIMH TPEyroiabHUKa.
N3 Touku P k muiockoctu nposeaeHsl 1Be HakiIoHHbIe PK =9 cm u PM = 6 cwm.
[Ipoekuuss onHOM M3 HUX HAa 5 cMm Oonblue apyroil mpoekuuu. Haiigure
IIPOEKIIMY 3TUX HAKIOHHBIX.

BapuanT 2
CropoHna kBajapata paBHa 4 cMm. Touka, He mNpuHAJIEKAIAS TIOCKOCTH

KBaJpaTa, yJaJeHa OT KaKJIOW W3 €r0 BEPIIMH HA PACCTOSHUHU 6 CM OT TOYKH
10 TIOCKOCTH KBaApara. Haianure pacCTOsSHHE OT 3TOM TOYKH J0 IUIOCKOCTH
KBajpara.

OTpe3oK JIMHOM 5 CM CBOMMH KOHLAMH YIHUPAECTCS B JABE MAPAIIIEIbHBIC
IJIOCKOCTH, PAcCTOSHUE MEXKIY KOTOpbIMH paBHO 3cM. Haitgure npoekuun
OTpE3Ka Ha 3TH IIOCKOCTH.

N3 Bepmmubsl D kBampata ABCD co cTtopoHoil 2 c¢cM K €ro IUIOCKOCTH

npoBeneH nepneHaukyisp DK= 2\/§ cM. Haligure mnmomane TpeyrosibHUKA
ABK.

Kpurepuu o11eHOK:

Ha onenky «3» - 1 BEpHO BBIIIOJTHEHHOE 3a/IaHUE.
Ha onieHky «4» - 2 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha onenky «5» - BC€ BEpHO BBIIIOJHEHHBIE 3a/1aHUS
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KonTposbHasg padora 2.2 110 TeMe:

«MHOTOTrpaHHUKN.
Bapuasnr 1.

=

[TocTpouts pa3BepTKy MpaBUIbHON TPEYrOJIbHON NPU3MbI U 0003HAUUTH €€.

2. JIa peOpa mpsIMOYTOJILHOTO TMapayljieNieuNea, BBIXOIANINE U3 OJHON
BepuIMHBL, paBHbl 9 u 12. O0beM mnapamnenenunena paseH 540. Haiigute
TpeThbe peOpo mapaysiesenune1a, BbIXOASIIEe U3 TON Ke BEpIIHHBI.

3. B ocHOBaHMU MpsIMON TPU3MBI JICKUT PpOMO C JUArOHAIAMHU, paBHbIMU 16 1 12.
[Inomans ee moyiHOM MoBepxHOCTH paBHa S518. Haitnute 60okoBoe peOpo 3TOM
MIPU3MBIL.

4. B npaBunbHOW TpEyrojpHOM NHMpamMuae CTOpPOHAa OCHOBaHUS paBHa 4. A
BbIcoTa 8. Haiinure miomaip NOJHONW MOBEPXHOCTU MUPAMU/IBL.

5. Bo ckoinbko pa3 yBenuuutcs 00beM IUpaMu/bl, €CIIM €€ BBICOTY YBEJIIMYUTH B O

paz?

Bapuanr 2.

=

[TocTpouts pa3BepTKy MpaBUIIbHON TPEYroOJIbHON NUpaMUAbl 1 0003HAUUTH €€.

2. JIa peOpa HOpsIMOYrOJILHOTO MapajljiesieNuNeaa, BBIXOAINIME U3 OJHOHN
BepuinHbL, paBHbl 10 u 15. O6bem napamnenenuneaa pasen 450. Haligute
TpeThe pedpo napauiesenuneaa, BbIX0AAIIee U3 TON K€ BEPILIUHBI.

3. B ocHOBaHuU TpsIMO TIPU3MBI JIEKUT pOMO C AMArOHANSMH, paBHBIMH 6 U 8.
[Tnomans ee mosiHOM MoOBepxHOCTH paBHa 148. Haitnute 60koBoe peOpo 3TOM
MPU3MBI.

4. B mpaBuUibHON TpEyrojbHOM MNUpaMUIE CTOpPOHA OCHOBaHUS paBHa 4. A
BbIicoTa 10. HaiiguTe miomiaab NoJHOW NOBEPXHOCTH MUPAMU/IBI.

5. Bo ckonbko pa3 yBenuuutcs 00beM IUpaMu/bl, €ClIU €€ BhICOTY YBEJIUYUTh B 8

paz?

Kpurepun oreHku:

Ouenka «5» - 3a 5 NpaBUIIBHO BBITTOJIHEHHBIX 3aaHHM.
Ouenka «4» - 3a 4 NpaBUIJIBHO BBITTOJTHEHHBIX 3aJaHMUS.
Ouenka «3» - 3a 3 MpaBUIIBHO BBITTOJTHEHHBIX 3aJaHUs.
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KonTposabHasg padora 2.3 110 Teme:

«Tena BpareHus.
Bapuasnr 1.

[HE

. lnaroHasib 0CEBOr0 CEYEHHUs UUJIMHIPA PaBHA +/61 CM, a paAuyC OCHOBAHUS —
3 cMm. HaitauTe BBICOTY LIMJIMH/IpA.

0
2. OGpasyromias KOHyca HaKJIOHEHA K TUIOCKOCTH OCHOBaHUS o1 yriioMm 30° u
paBHa 8 cM. Haiaure muiomans 0ceBOro ceueHus: KOHyca.

3. Haliiute pacCTOssHME OT HEHTPA MIApa 10 INIOCKOCTU CEUYECHUS, €CIIH PAINYC
11apa paBeH 6 cM, a paldyc cedeHus paBeH 3 /3 cM.

4. Haiinure 06beM KOHYCa, OJYYEHHOTO BPAIIECHUEM PABHOCTOPOHHETO
TPEYroNbHUKA CO CTOPOHOI 2+/6 CM BOKPYT CBOEi OCH.

5. Paguyc ocHoBaHuUs KoHYyca paBeH 10 cM, a BeicoTa — 15 cMm. Haitaure mmomans
CEUCHUS KOHYCAa IUIOCKOCTHIO, MTApaJIEIbHOM OCHOBAHUIO U HAXOISIIECUCS Ha
PACCTOSTHUM 2 CM OT €TI0 BEPIIUHBI.

Bapuanr 2.

2
1. [Tnomaar oceBoro cedeHus IMMIMHApPA paBHa 12 cM®, a BbICOTa HUIMHIApA — 2
cM. Halinnre paguyc OCHOBaHUs.

2. O6pa3yromas KOHyca HaKJIOHEHAa K TUIOCKOCTH OCHOBaHHMS IIOJ YTJIOM 60° u
paBHa 4 cM. Halinure miomanas 0CEBOro CEYEHUSI KOHYcCa.

3. Haiigute pamuyc mapa, €ciid paccTOSHUE OT LEHTpa Iapa 0 IJIOCKOCTH
CedyeHHs PaBHO 3 CM, a pajllyC CeUeHHUs paBeH /7 cM.

4. Haiinure 06beM KOHYyCa, OJYYEHHOTO BpaIlEHUEM PaBHOOEIPEHHOTO
IPSAMOYTOJILHOTO TPEYTOJIBLHUKA C THIOTEHY30M 3+/2 CM BOKpYT CBOEr0 KaTera.

5. Pagnyc ocHOBaHus KOHyca paBeH 7/ CM, a BbicoTa — 7/ cMm. Haijgure miomans
CEYEHUs1 KOHYCa IJIOCKOCTHIO, MapajuIeIbHOW OCHOBAHUIO M HAXOJIAIIEHCS Ha
paccTosHUM 4 CM OT €ro BEPIIUHBI.

Kpurepun oreHku:

Ouenka «5» - 3a 5 MpaBUIIBHO BBITTOJIHEHHBIX 3aJaHUM.
Ouenka «4» - 3a 4 NpaBUJIBHO BBITTOJTHEHHBIX 3aJJaHUS.
Ouenka «3» - 32 3 MpaBWIbHO BBINOJHEHHBIX 33JIaHMUSI.
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KonTposabHas padora 2.4 o reme:

«KoopanHATHI U BEKTODBDY.
Bapuasnr 1.

Hans! Toukn: A(1;0:4), B(3;-2;5), C(6;-4;1), D(4;7;5).

1. Haiinure paccrosaust AC u BD.

2. Haiinure paccrostare oT Touku C 10 MIIOCKOCTH, 3aIaHHON YPaBHCHHUEM:
7x+6y+11z-8=0.

Haiinure koopaunatel Touku E(X; Y; z), ecau AC=DC.

4. Haiiaute KOCHHYC yIia MEKIY BEKTOPAMHU:
a) ABuBC, 6)ACuBD, B) DAuCD.

w

BapwuanT 2.

Hansl Toukn: A(3;-2;1), B(2;3;-7), C(5;6;0), D(-1;-1;-1).

1. Haiinure paccrosuus AC u BD.

2. Hatinure paccrosiaue ot Touku C 10 IJIOCKOCTH, 3aIaHHON YPaBHECHUEM:
7x+6y+11z-8=0.

3. Haitnure koopaunaater Touku E(X; Y; z), ecmu AC=DC.

4. HaliguTe KOCMHYC yIila MEXIy BEKTOPAMH:
a) ABuBC, 0)ACuBD, B) DAuCD.

Kpurepun oreHku:

Ornenka «5» - 3a 4 mpaBUWIBHO BBIITOJHEHHBIX 3a/JaHUM.
Ornenka «4» - 3a 3 MpaBWIBHO BBITOJHEHHBIX 33JIaHMUS.
OreHka «3» - 3a 2 MpaBWIBHO BBITIOJHEHHBIX 3a/IaHUS.
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KonTposabHasg padora 2.5 o reme:

«Hayana MaTeMaTHYE€CKOr0 aHAJIU3ay.

Bapuanrt 1.
1. Haitoure f *(4), ecrm f(X) = 4+/x-5.
2. YKaXdTe MPOU3BOJAHYIO (PYHKIHUU Q(X)=X"+COSX.

3. 3anumuTe ypaBHEHUE KacaTeIbHOU K rpaduky QyHKIHH Y= Y TOYKE
X+

¢ abcruccoit xp= -3

4. Teno aBUXKETCS MO MPSIMOM TakK, UTO PACCTOSIHHE S (B METpax) OT HEro 0
Touku B 3TOM mpsimoli u3MeHsieTcs 1o 3aKoHy  S(t)=3t* —12t+7 (t — Bpems
JBUKCHHSI B CEKyHJax). Uepe3 CKOJIBKO CEKyH]I TOCTe Hadana JBUKCHHS
MI'HOBEHHAasl CKOpPOCTh Tena OyneT paBHa 72 m/c.

5. Haiinure yrioBoit kodduimeHT kacatenbHo K rpaduky GyHKIUA
y=x"-2x*+3x-13 BTOUKE X,=-1.

6. Haiimmre npowmsBomnble dynkmmit: a) f(x)=(7x+4);6) y=3e™ +2sinx

Bapuant 2.
1. Haitmure f *(16), ecrm f(X) = 8/x-3.

2. YxaxuTe Mpou3BOAHYI0 (PyHKIHH ¢(X)=X"—sinX.

. X
3. 3anumuTe ypaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH Y= <2 ° TOYKE
X+

¢ abcruccoi xg = -2
4. Teno ABMXKETCS MO MPSIMOM TakK, UTO PACCTOSIHME OT Ha4yalbHOW TOYKU
U3MEHSeTCS 10 3aKOHY  S(t)=t+0,4t>—6 (M) (Tme t — BpeMs JBIKEHHS B

cekyHnax). Haiiaure ckopocts Tenma depe3 10 CekyHI TIOCje Hadaia
JIBYODKCHUS.
5. Halimure yrioBoil KOA(PUIMEHT KacaTeJbHOM, MPOBEACHHON K

rpaduky pyrkmun Y =X +2X* +x° +1 B Touke X, =1.
6. Haiinure mpowmsBoausle dynkimii: a) f(x)=(@x+7)’; 6) y=X-tg3X.

Kpurepnun o1ieHOK:

Ha omenky «3» - 3 BEpHO BBITIOJIHCHHBIX 3a[aHUSI.
Ha onieHky «4» - 5 BEpHO BBITIOJTHEHHBIX 33JJaHUS.
Ha ouenky «5» - Bce BEpHO BBIIIOJHEHHBIE 3a1aHUS
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KonTposbHasg padora 2.6 1o reme:

«MHTEerpans u ero HpuMEHCHHUEY.

Bapuanrt 1.
1. Jlna ¢yukumm f(X) = 2C0S X HanguTe:
a) MHOYKECTBO BCEX IIEPBOOOPA3HBIX;

T
0) nmepBooOpasHyto, rpa@uK KOTOPOM MPOXOAUT dYepe3 Touky M (?; 0)

2. HaiimuTe momaab KpUBOJIMHEHHON Tpamnelyuu, OrpaHUYeHHON JIUHUAMUA Y =
~x*+3 u y=0.
3. BpruuciauTe uHTErpabl:
a)j(?x4 + 6% + 3)dx

dx

1 4 2
8x" +6Xx+12x
6)_[
0

4XxCc0oS X+ 7Xsin x
S)I
X

dx

2
e)jln X - (4x* + 6x —8)dx
0

Bapuanr 2.
1. Jns ¢yskmum f(X) = 3sin X nHaiigure:
a) MHOXKECTBO BCEX IIEPBOOOPA3HBIX;

T
0) nepBooOpa3Hyto, rpauKk KOTOPOW MPOXOIUT Uepe3 Touky M (E; 0)

2. HailimuTe momanb KpUBOJIMHEHHON Tpamneluu, OrpaHNYCHHOW JIUHUAMUA Y =
2
2x°5,y=0,x=2.
3. BprumciauTe uHTErpaIbl:
a)J.(6x3 +12x% — 4x)dx

dx

2 3 4 2
TX° +4x" —-12x
6)j
0

dx

12x2 -sin x —4x? - cos X
G)I

X2

2
e).[eX -(5x* +6x —1)dx
1

Kpurepuu oueHok:

Ha oneHky «3» - 2 BEpHO BBITIOJTHEHHBIX 33JJaHUS.
Ha oueHky «4» - 2,5 BEpHO BBINOJIHEHHBIX 3a/1aHUS.
Ha onenky «5» - Bce BEpHO BBIIIOJHEHHBIE 3a1aHUS
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CamocrosrenpHas padora 1.1 1mo reme:

«Pa3BuUTHE TIOHATHUS YMCIA.

Bapuanr 1.

(152° -148°).03
4 8

. Halinure 3HaueHne BoIpaKeHHUS:

0,2
@-3521-11)y-016 32-3.1
Havinure X 13 niporiopuuu: 3 -1 146
X 1> 0¥
84 60
. Harinure uncno, eciim 40% ero paBusl 12.
. Haiioure 4% ot 75.
Bapuanr 2.
1722—1702+3152
. Han :
aliiuTe 3HaUCHUE BhIPAXKCHUS 08-0.25
28 17
o | oa25x  YegT o) O
. Haitaute X u3 mponopuuu: (Q_ﬁ) .81 067524002
24 40" 16

. Hatinure uncno, eciu 15% ero pasubl 135.

. Hatiqure 15% ot 84.

Kpurepnun o1ieHOK:

Ha oneHky «3» - 2 BEpHO BBITIOJTHEHHBIX 33JJaHUS.
Ha onieHky «4» - 3 BepHO BBITIOJTHEHHBIX 33JJaHUS.
Ha onenky «5» - BCe BEpHO BBIIIOJIHEHHBIE 3a/1aHUS.
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CamocrosrenpHas padora 1.2 1o teme:

«KopHH, cTeneHn U J0raprudMbD.
Bapuanr 1.

1. Beruucaure:

a) 3125216 ; 6) i/f : B) (235 ;
r) 812445 -§12+ 445 .

2. YHpOCTI/ITe BBIPAKCHUC, CUUTAA, UYTO IICPCMCHHBIC IIPUHUMAIOT TOJIBKO
ITOJOXXUTCIIbHBIC 3HAUYCHU A !

6 11
) 1/16)5 .i/ﬁiig ; 6) Y -

y

Bapuanr 2.
1. Beruucaure:

a) 3/243.32; 6) 8‘8/@; B) (-245);
r) ‘{/10—\/5-‘{/10+\/E.

2. YrpocTuTte BbIpaKeHHUE, CUNTasA, YTO MIEPEMEHHBIC PUHUMAIOT TOJIBKO
MIOJIOKUTEIIbHBIE 3HAUCHUS:

327)65.3 xyll. 87 Afx 3 34«8
a)/yz \/? 6) ¥x x4

Kpurepuu o11eHOK:

Ha onieHky «3» - 3 BepHO BBIIIOJIHEHHBIX IPUMEPA.
Ha onieHky «4» - 5 BEpHO BBITIOJTHEHHBIX IPUMEPOB.
Ha oneHKy «5» - BC€ BEpHO BBIITOJIHEHHBIE IPUMEPHI.
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CamocrosrenpHas padora 1.3 1mo reme:

«DyHKIINU U FDad)I/IKI/I».

Bapuasnr 1.
1. Haitaute obnacth onpeaencHus PyHKIIUN:
x—1 5

a) y= ,  0)y=
X’ Vx? —5x—14

2. Haninure nynu ¢ynkuuit u3 3aganus Nel.
3. Halimute  mpoMexXyTKu  BO3pacTaHMs U
y=2x"—4x-5.
Bapuanr 2.
1. Haitaute obnacth onpeaencHus PyHKIIUN:
2
X 5

a)y= ,  0)y= .
9-2x Jx? +5x-14

Haiinqute Hynu dynkumii u3 3aganus Nel.
3. Haiinute  mpomMexyTKu  BO3pacTaHus |

y=3x"+6x-2.

no

Kpurepnun o1ieHOK:

Ha oneHky «3» - 1 BepHO BBIITOJTHEHHOE 3a/IaHUE.
Ha onieHky «4» - 2 BEpHO BBITIOJTHEHHBIX 33JJaHUS.
Ha orieHky «5» - Bce BepHO BBITIOJTHEHHBIE 3a/1aHMS.
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CamocrosrenpHas padora 1.4 1mo reme:

«DyHKIINU U FDad)I/IKI/I».

Bapuanr 1.
Haninnre 3HaueHuEe BbIpaKECHUS:

3

T . T T . 37
a) —CoS—+Sin—; 0) \/3ctg —— Sin —.
) 5 cosTsing )‘fcg?) 2

Pemute ypaBuenue:  2c0st =1.
Haiinute HauMeHblee 1 HauOOJIbIlice 3HAUCHUE BhIpakeHus: 2+ 3C0St .

2
YKkaxure Bce 3HaUeHHs I, IPU KOTOPBIX BBIPAKECHUE Sint_q HE nMeer
CMBICJIA.

Onpenenute 3uaK Bepaxenns: g 2-C0s(—1).

Bapuanr 2.

Haninure 3HaueHue BIpaKEeHUS:

B3

. T T . T
a) —CoSx+2sIn—; 0) \J2tg —+sIn| —— |.
) 5 3 N_g4 ( 4]

2

PemuTe ypaBHenue: SNt = -

Haiiure HauMeHbIlee ¥ HanOoJIblIee 3HaUeHNe BeIpakeHus: 2Sint—1.

3

VYkaxure Bce 3HaUeHUs t, MpU KOTOPBIX BBIPAXKEHUE cost] HE MMeeT

CMEBICIIA.
OnpenenuTe 3HaK BeIpakeHus: Cfg3+C0S2,

Kpurtepuu o11eHOK:

Ha ouienky «3» - 3 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha oneHky «4» - 4 BepHO BBITIOJTHEHHBIX 33JJaHUS.
Ha ouenky «5» - Bce BEpHO BBINOJHEHHBIE 3aJaHUS.
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CamocrosrenpHas padora 1.5 1mo reme:

«OCHOBBI TPUTOHOMECTPHUN)).

Bapuanr 1.
Breruuciaure
1. sin 300°
2. cos 62°cos 28° — sin 62°sin 28°
177

3. sin T+cos 240°

c0s52° cos7° +sin 52° sin 7°
sin 29° cos16° +sin16° cos29°

T . T
5 c0s® = —sin?=
8 8

6. 2cos’15°tg15°
VpocTuTe BeIpaXKeHHe
7. (sina—cosa)®+ 2sin o cosa .

Bapwuanr 2.
Brrauciure
1. cos 240°
2. sin 112°cos 22° — sin 22°cos 112°

3. cos mT”+sin 150°

sin 72° cos12° —sin12° cos 72°
co0s18° cos12° —sin18°sin12°
5. 1—2sin?22°30’

nw . T
6. 2C0S—SIn —

12
YrpocTure BbIpakeHue
7. (sina+cosa)?-2sin o cos a .

Kpurepnun o1ieHOK:

Ha oneHky «3» - 3 BEpHO BBITTOJTHEHHBIX 33JJaHUS.
Ha onieHky «4» - 5 BEpHO BBITIOJTHEHHBIX 33JJaHUS.
Ha oneHky «5» - BC€ BEpHO BBIIIOJIHEHHBIE 3a/1aHMUS.
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CamocrosrenpHas padora 1.6 11o TreMme:

«OCHOBBI TPUTOHOMECTPHUN)).

Bapuanr 1.
Pemure ypaBHeHUeE:
sin X = 1
1. 2:
2 cos5 +1=0
2. 2 .

3. 3sin*-5sinx-2=0:
4. 6sin®x—cosx+6=0:
5 x3sin? x+sin xcosx = 2¢0s” X; -

6. *2C€0s3x =3sin X+ COSX
7 *SIN2X+C0S2X = 2tgx +1

Bapwuant 2.
Pemure ypaBHeHUE:
2
COSX = —
2sin2x+1=0 :

6cos’+cosx—1=0;

8cos? x—12sinx+7=0;

% 2sin% X —5sin XxcosX + 3¢os? X; :
*C0S3X —COS2X = Sin 3X

*SiN 2X —COS2X = tgXx

N oo ko &

Kpurepuu o11eHOK:

Ha ouienky «3» - 4 BEepHO BBIIIOJHEHHBIX 3a/IaHUSI.
Ha oneHky «4» - 6 BEpHO BBITIOJTHEHHBIX 33JJaHUS.
Ha ouenky «5» - Bce BEpHO BBINOJHEHHBIE 3aJaHUS.
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CamocrosrenpHas padora 1.7 1o reme:

«YpaBHEHUS U HEPABCHCTBAY.

1. Pemure ypaBHEHHME:
1) 3(x—2)-5=4-(5x-1);
3x+1_2_4(x—3)_
5 15
BXx—x>—6 2x-3
3 - =1,
) x—1 x—1
4)|2x-3 =5
2. Pemnte HEpaBEHCTBO:
1) 5x—2_3—x>1;
3 2
2) (x=D(x-2) >0
X—3

3) x> +5x+4>0.

2)

1. Pemure ypaBHEHHE:
1) 7-2(83—x)=4(x-1) +5;
2) 1_X__3: X_M;
2 7
2x+1  4x
+ =5
3) X 2x+1
4) [4-3x =2
2. Pemte HEpaBEHCTBO:
1) 3+ 2 —3X
2) X;2<0;
(x=3)(x-95)
3) X*-5x-6>0.

<2X;

Kpurepuu o11eHOK:

Bapuanr 1.

Bapuanr 2.

Ha oneHky «3» - 3 BepHO BBIIIOJIHEHHBIX PUMEPA.
Ha onieHky «4» - 5 BEpHO BBITIOJTHEHHBIX IPUMEPOB.
Ha ouenky «5» - Bce BEpHO BBIIIOJHEHHBIE IIPUMEPBHI.
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CamocrosrenpHas padora 1.8 mo reme:

«YpaBHEHUS Y HEPABECHCTBAY.
Bapuanr 1.

Pemmre ypaBHEHUE:
1) Vx+1=3;
2) Vx+3=+5-xX;
3) VX? +2x+10 =2x-1;
4) 15+ X +~/3+Xx =6;
5) V1-2X —13+x =+/x+4;

6) \/4x+ 243X +4 = x+2.

BapuaHnt 2.
Pemnre ypaBHeHue:

1) M:Z;

2) Ix+4=+2x-1;

3) V2x+3 =-3-2X;

4) 3-2x —\1-x =1;

5) V7x+1—+/6—x =15+ 2X;

6) V9—/36x% —5x* —3—x

Kpurepnun o1ieHOK:

Ha onieHky «3» - 3 BepHO BBIIIOJIHEHHBIX PUMEPA.
Ha onieHky «4» - 5 BEpHO BBITIOJTHEHHBIX IPUMEPOB.
Ha ouenky «5» - Bce BEpHO BBIIIOJHEHHBIE IIPUMEPBI.
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CamocrosrenpHas padora 1.9 1mo reme:

«YpaBHEHUS Y HEPABECHCTBAY.
Bapuanr 1.

1. Pemure ypaBHEHHME:
1) 5 = 125;
2) 2+ 2 =9;
3)3%_4.3"+3=0;
4) 128 - 16> =8°"%
5) log,(2x+1) =2;;
6) log, x+log,(x+2)=3;;

7) lg® x-3lgx+2=0.

2. Pemnte HEpaBEHCTBO:
1) 9-3° 1 + 3" < 36;
2) log,(2x+1) > log, (4 — X).

BapwuanT 2.
1. Pemure ypaBHEHHE:

1) 2¥=32;
2) 3+ 3" =4;
3)5%—-6-5"+5=0;
4) 243 - 812 =27*"°
5) |Ogl(3X—5) =-1

2

6) log, x+log,(x—-3) = 2;;
7) lIg® x—2lgx—3=0.

2. Pemure HEpaBEHCTBO:
1)10-5'+5<7
2) log,(5x—1) > log ;(2 —3x)..

Kpurepuu o11eHOK:

Ha oneHky «3» - 5 BEpHO BBIITOJIHEHHBIX IIPUMEPA.
Ha onenky «4» - 7 BEpHO BBIIIOJIHEHHBIX IPUMEPOB.
Ha oneHKy «5» - BC€ BEpHO BBIITOJIHEHHBIE IPUMEPHI.
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CamocrosrenpHas padora 2.1 1o TreMme:

«IIpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE.

Bapwuanrt 1.
1. Uepe3 xoHIwl orpeska AB, He mepecekaroiero IioCKOCTh @ U Touky C —

CEpelIMHY 3TOr0 OTpe3Ka, MPOBEJCHBI MapajlieIbHbIE MPSMBIE, TEPECEKAIOIINE
IOCKOCTh o B Toukax A;,B; C; cooTBercTBeHHo. Halimure niumHy oTpeska
CCy,ecmu AA1=12 cMm, a BB1=6 cm.

2. Ilmockocth «, mapamrensHas cropoHe BC tpeyrompamka ABC, mepecekaer
ctoporsl AB 1 AC B Toukax M u N coorBeTcTBeHHO. Haiinute nmuHy oTpeska
BC, ecitmt MN=6 cm, a AM: MB=3:5.

3. Uepes koH1pl otpe3ka AB 1 Touky C 3Toro oTpeska npoBeeHbl napauieabHble
npsiMble, TEpPECceKaroIue HEKOTOPYI IUIOCKOCTh « B Toukax A;, B;, C;
cooTBeTcTBeHHO. Haiinure qmuny otpeska CCy, ecnmu AA; =6 cm, BB1=13 cm,
a AC: CB=2:5. orpe3zok AB He nepecekaeT miocKocTh « .

4, Touku M, N, P — mapannensubie mpoekuuu Touek A, B, D Ha mimockocts «,
npuueM Touka D npunapnexur otpe3ky AB .Haiinure AB, eciiu : MN=12 cwm,
NP =8 cm, a BD =14 cm.

Bapuant 2.
1. Yepes konubl otpe3ka MN, He mepecekaroniero miocKocTh o, U ToUky K —

CepeMHY ATOT0 OTPE3Ka MPOBEACHBI MapalieIbHbIC MPSIMbIC, TTePECEKAOIINE
mIockocTh @ B Toukax Mj, Ni, K; coorBercTBeHHo. Haiiaure mivHy oTpe3ka
NN, ecmu MM=16 cm, a KK;=9cmMm.

2. Ilnockocth «, mapamiensHas ctopoHe NM tpeyronmpauka NMK, nepecekaer
ctopoubl MK u KN B Toukax D u B coorBercTBenHo. Halinure niauHy oTpe3ka
BD, eciiu MN=14 cm, a NB:BK=4:3.

3. Uepes koHIsl oTpe3ka BD u Touky A 3TOro oTpe3ka mpoBeJeHBI MapajuiebHbIe
npsiMbIe, TEPECEKAIONINEe HEKOTOPYI IUIOCKOCTh « B Toukax Bj, D, A;
cooTBeTCTBeHHO. Halinute nuny orpeska AA;, eciiu BB;=5 cm, DD;= 12 cm,
a AB:AD=3:4. otpe3ok BD He nepecekaeT miockocTh « .

4. Toukm K, L, C — mapamnenbable npoekiuu Todek P, R, M Ha miockocth «,
npuueM Touka R npunamnexut orpe3ky PM. Haitnure PR, ecnu: KC=18 cwm,
LC= 6¢cMm, a PM=24cMm.

Kpurepuu oueHok:

Ha onieHky «3» - 2 BEpHO BBINOJHEHHBIX 3a/IaHUSI.
Ha ouieHky «4» - 3 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha orienky «5» - Bce BEpHO BBINOJHEHHBIE 3aaHUSI.
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CamocTosrenpHas padora 2.2 1o TEME:

«IIpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE.

Bapuanr 1.
1. Halinute paccTtossHue OT cepeauHbl oTpe3ka AB, mnepecekaroiero

IUIOCKOCTh @, 10 TUIOCKOCTH @ , €CIIM paccTosiHusA oT Touek A u B 10 miockoctu
PaBHBI COOTBETCTBEHHO 7 CM U 9 CM.

2. Paccrosnust ot BepummH A, B, C mnapamnenorpamma ABCD, He
IIEPECEKAIOIIETO INIOCKOCTh ¢, 10 TNIOCKOCTH ¢ PAaBHBI COOTBETCTBEHHO 3 ¢M, 15
cMm u 18 cm. Haitnure paccrostHue ot BepunHbl D 1o mitockoctu « .

3. Touka A HaxoguUTCSI Ha pacCTOSHUU 3 CM U S5 CM OT JBYX
NEPHEHANKYJIAPHBIX IUIOCKOCTE o W B. Halioure paccTosHue OT TOYKM A 10

IIPSIMOM IIEpEeCEeUECHUs INIOCKOCTEN « U f.

4. W3 BepmmHBl paBHOCTOpOHHEro tpeyronbHuka ABC mposenen
nepneHaukyisasp AK k mockoctu tpeyronbHuka. Touka D — cepennna cTOpOHBI
BC. Haitngure mmnay AK, eciu BC=420 cm, a KD=8 cm.

Bapuanr 2.
1. Hailinute paccTtosiHue OT cepeauHbl otpe3ka AB, mnepecekaroiero

IJIOCKOCTh ¢, IO TUIOCKOCTH « , €CJIM paccTosHUs oT Touek A u B no0 miockoctu
paBHBI COOTBETCTBEHHO 10 cM 1 6 cM.

2. Paccrosnuss ot BepmmH A, B, C mnapamnenorpamma ABCD, ne
MEPECEKAIOIIEr0 MIIOCKOCTh ¢ , A0 MIIOCKOCTH ¢ PaBHBI COOTBETCTBEHHO 14 cM, 11
cMm 1 4 cM. Haiiqute paccrosinue ot BepiuHbl D 1o iockoctu o .

3. Touka A HaxomuTcs Ha PpacCTOSHMM 1 CM J0 OJHOM U3  JBYX
NEepHeHANKYIAPHBIX MIockocTed. Halinute paccTosiHue ot Touku A 110 BTOpOH
TJI0OCKOCTH, €CIIM PACCTOSIHUE OT A 10 psAMOii MX MepeceyeHns paBHO /5 CM.

4. N3 O - mentrpa paBHOcTOpoHHero Tpeyronmbanka ABC mposenen
neprnenaukyisap OK k mnockoctu Tpeyronpanka. Haiimute nnmuny OK, eciu BC=6
cM, a KC=4 cMm.

Kpurepnun o1ieHOK:

Ha onieHky «3» - 2 BEpHO BBINOJHEHHBIX 3a/IaHUSI.
Ha ouieHky «4» - 3 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha orienky «5» - Bce BEpHO BBINOJHEHHBIE 3aaHUSI.
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CamocTosrenpHas padora 2.3 110 TeME:

«MHOTOTPAHHUKIN.

Bapuanr 1.
1. Haueprtute npsmyro npaBUIbHYIO MIECTUYTONIBHYIO IPU3MY. Y KaKUTE:

a) OCHOBAHUS ITPU3MBI
0) p€dpa mpu3Mbl

B) TPaHU MTPU3MBbI

r) St.m. 1 SO6.11.

2. OcHOBaHMEM TPSAMON TPEYTrONbHONH MPHU3MBI CIYKUT MPSIMOYTOJIbHBIN
TpeyroJbHUK ¢ kareramMu 5 u 8. O0bem mnpusmel paBeH 640. Halimute ee
0okoBOE pedpo.

3. Uepe3 cpeiHIO JUHUIO OCHOBAHUS TPEYTOJIbHON MPHU3MBI, 00bEM KOTOPOH
paBeH 144, npoBeneHa MIOCKOCTh, MapajuiebHas 0okoBoMy peOpy. Haiigure
00BEM OTCEUEHHOM YEThIPEXYTOIbHON MPU3MBI.

4. OcHOBaHMEM TPSIMOM TPEYroJAbHOW MPU3MBI CIY)KUT TPSMOYTOJbHBIN
TPEYrOJIBHUK C KaretaMu 6 u 8, BbICOTa Npu3Mbl paBHa 4. Halinure momansb
€€ MOJIHOW ITOBEPXHOCTH.

Bapuanr 2.
1. Haueptute npsamyro npaBUIbHYIO BOCBMUYTOJIBHYIO IPU3MY. Y KaXHUTE:

a) OCHOBaHUS MIPU3MBbI
0) p€bpa mpu3Mbl

B) TPaHU MTPU3MBbI

r) Sm.i. u SO.11.

2. OCHOBaHHMEM TIPSIMOM TPEYrOJbHOM TMPHU3MBI CIYXKHUT TPSIMOYTOJIbHBIN
TpPEYroJibHUK ¢ Karetamu 9 u 6. OO0bem mpusmbl paBeH 256. Haiinurte ee
0okxoBoOE pedpo.

3. Uepes cpenHIO JIMHUIO OCHOBAaHUS TPEYTOJIbHOM MPU3MBI, 00HEM KOTOPOH
paBeH 196, nmpoBeneHa MIOCKOCTh, apajiesibHas 6okoBoMy pedpy. Harmure
00BEM OTCEUCHHOUN YEeTHIPEXYTOIBHOM MPU3MBI.

4. OcHOBaHMEM TMPSIMON TPEYTrOJbHOW TMPU3MBI  CIYXKHUT TMPSMOYTOJIbHBIN
TPEYTOJBHUK C KareTamu 3 U 4, BpIcOTa Npu3Mbl paBHa 12. Haiiaure mmomans
€€ IOJIHOW ITOBEPXHOCTH.

Kputepun o1eHKH:

Ouenka «5» - 3a 4 NpaBUJIBHO BBITTOJIHEHHBIX 3aJaHUS.
Ouenka «4» - 32 3 mpaBUJIbHO BBITIOJIHEHHBIX 3aJaHUS.
Ouenka «3» - 32 2 IpaBUIIbHO BBITIOJTHEHHBIX 3aJJaHMUS.
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CamocrosrenpHas padora 2.4 1o TreMe:

«MHOTOTPAHHUKIN.

Bapuanr 1.
1. BeicoTa MpaBUIBHOW YETHIPEXYTOJbHONW MUPaMHUILI paBHA 5 CM, a CTOpOHA

ocHOBaHus — 6 cM. Haliaure 6okoBoe pedpo.

2. Haiinure OOKOBYIO MOBEPXHOCTh MPABUIBHONW TPEYTOJbHOM MUPAMUIIBI, €CIIH
CTOpPOHA OCHOBAHHWs paBHA 2 CM, a BCE JIBYI'PAHHBIE YIJIBI IPU OCHOBAHUHU —
30°.

3. BricoTa mpaBuiIbHON yCeUEHHOW YETHIPEXYroJIbHOM MUpaMubl paBHA 242
CM, a CTOpOHBI OocHOBaHusl 1 cM u 4 cM. Haiinure miomans AHaroHagIbHOTO
CEUYEHUS U 00BEM MUPAMHU/IBI.

Bapuanr 2.
1. BeicoTa mpaBWIBHOW YETHIPEXYTOJbHONW MUPaMHUILI paBHA 2 CM, a CTOpOHA

ocHoBaHus — 4 cMm. Halinute 60koBOE pedpo.

2. Haiigute OOKOBYIO MOBEPXHOCTH MPABHIBHOW YETHIPEXYTOJBHON MUPaMUJIbI,
eCII CTOpOHA OCHOBaHMS paBHAa 2+/2 CM, a BCe ABYTPAHHBIC YIIBI IPH
ocHoBannn — 45°,

3. BpicoTa mpaBUIBHONW YCEUEHHON YETHIPEXYToJbHON MUpaMUIbl paBHA J12
CM, a CTOPOHBI OCHOBaHUSA 3 c¢cM U 7 cM. Haiigure miomianb AMaroHaabHOTO
CEUYCHUS U 00BEM IMUPAMHM/IBI.

Kpurepun oreHku:

Ouenka «3» - 3a 1 npaBUIIBHO BBINIOJTHEHHOE 3a]IaHUE.
Ouenka «4» - 3a 2 NpaBUJIBHO BBITTOJTHEHHBIX 3aaHHUS.
Ouenka «5» - 3a 3 NpaBUIJIBHO BBITTOJTHEHHBIX 3aaHMUS.
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CamocTosrenpHas padora 2.5 1o TeME:

«Tea BpanieHus.

Bapuanr 1.
1. JInuHa OKpYKHOCTH OCHOBaHMS IIWJIMHIpa paBHa 55, BbicOTa paBHa 13.

Haitgure miomaab NoJIHOW NOBEPXHOCTH LIUIUHIPA.

2. JlnmHa OKPY>KHOCTH OCHOBaHHWS KOHYyca paBHa 15, oOpasyromas paBHa 16.
Haitgure momaap noJIHOW NOBEPXHOCTH KOHYCA.

3. Huaronams oceBoro ceueHus nuiuHapa paBHa 12, yrom CAD pasen 60
rpaaycoB. Haiinure 00beM U TIOLIAAb MOJTHOM MOBEPXHOCTU LUTUHAPA.

4. Tpeyronsnuk ABC — oceBoe ceuenue konyca. OOpasytomasi KOHyca paBHa
4, yron BAC pasen 30 rpaaycos, BO — BbicoTa konyca. Haiinure o6bem u
IJIOLIAAb TIOJTHOM MOBEPXHOCTH KOHYCA.

5. IlpssMoyronbHBIA Napaiedenunes; ONUCAaH OKOJIO LHWIMHApA, Paanyc
OCHOBaHWs M BBICOTAa KOTOpPOTO paBHbl 7. Hangure miomane MHOJHOU
MOBEPXHOCTHU LWJIMHJIPA U 00BEM NapalJIeNIeNHIe a.

Bapuanr 2.
1. JlnmHa OKPY)XHOCTH OCHOBaHHUS IWJWHIApa paBHa 15, BeIcoTa paBHa &.

Halinure riomans mojgIHOW NOBEPXHOCTH AJIUHIPA.
2. JlnmHa OKpY)KHOCTH OCHOBaHHUSI KOHyca paBHa 8, oOpasyromias paBHa 3.
Haitgure miomaap noJIHOW NOBEPXHOCTH KOHYCA.

3. OCHOBaHME OCEBOTO CeYeHHs LIIHHIpa paBHO V3, yron CAD pasen 60
rpanycoB. Haiinure 00beM 1 JI01Ab TOJHON MOBEPXHOCTH LIMJIMHIPA.

4. Tpeyronbnuk ABC — oceBoe ceueHue konyca. Yron BAC pasen 60
rpagycoB, BO=3 — BeicoTa konyca. Haiigute oObeM M TUIOIIAAb MOJHOMN
MIOBEPXHOCTH KOHYCA.

5. IlpssMoyronpHbId Napayieenunes]] ONUCaH OKOJIO ILWIMHIApA, Paauyc
OCHOBAaHMUS M BBICOTA KOTOPOro pasBHbl 5. Hailpgure mmomans IMOJHOM
MOBEPXHOCTH Mapajliesienumesa 1 00beM UIHHIPA.

Kpurepun oreHku:

Ouenka «5» - 3a 5 NpaBUJIBHO BBITTOJIHEHHBIX 3aJaHMUS.
Ouenka «4» - 3a 4 NpaBUIJIBHO BBITTOJTHEHHBIX 3aJaHMUS.
Ouenka «3» - 3a 3 NpaBUJIBHO BBITTOJIHEHHBIX 3aJaHHUS.

34



CamocTosrenpHas padora 2.6 110 TeME:

«Tea BpanieHus.

Bapuanr 1.
1. Iap, paguyc kotoporo 10 am, mepeceyeH MI0CKOCThIO Ha PACCTOSHUM 6 M

oT neHrtpa. Haiigure miomans ceyeHus.

2. Jlunus nepecedenus chepbl U MIIOCKOCTH, yIaJEHHON OT IeHTpa cephl Ha
8 cm, umeet anuny 12n cm. Haliqute mnomans cdepsi.

3. O0BeM MPSMOYTOJIBHOTO TMapajuIeNIeIUIe/Ia, OMHUCAHHOTO OKOJIO C(hephl,
paBeH 125. Halinure paguyc cdepsl.

4. Tununanp onucan okojo mapa. O0beM nunuHApa pasex 21. Haiinure o6beM
niapa.

Bapuanr 2.
1. Pagmyc mapa 6. Uepes KoHell pajnyca IpoBecHa ITOCKOCTh 1o yriom 30

rpaaycoB kK HeMy. Halinure mmomans ce4eHusl.

2. [Inomanp Oonpimioro kpyra B mape paBHa 16. Haiinute mmomanb
MOBEPXHOCTH 11apa.

3. Hunuuanap omucan okoso mapa. Oobem mapa paseH 36. Haiinure oO6bem
LUIUHAPA.

4. JlnuHa OKPYXXKHOCTH CEUYEHMs Ilapa, MPOXOJALIEr0 Yepe3 ero LEHTp, paBHa
8n cm. Haitnute o6bem miapa.

Kpurepun olieHKH:

Ouenka «5» - 3a 4npaBUJIBHO BBITTOJTHEHHBIX 3aaHHUS.
Ouenka «4» - 3a 3 MpaBUJIBHO BBITTOJTHEHHBIX 3aJaHUS.
Ouenka «3» - 32 2 MpaBUIIBHO BBITIOJTHEHHBIX 3aJaHMUSI.
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CamocTosrenpHas padora 2.7 1o TeEME:

«KOODI[I/IHaTBI N BEKTOPLbI».

Bapuanrt 1.
Hansl Touku: A(1;0;4), B(3;-2;5), C(6;-4;1), D(4;7;5).

1. Haitnute a) AD+DC 6) CA-BA B)4AB+6BC
2. Haiigute KocuHycC yria MKy BEKTOPAMH:
a) ABuBC, 6)ACuBD, B) DAuCD.

BapwuanT 2.

Haner Touku: A(3;-2;1), B(2;3;-7), C(5;6;0), D(-1;-1;-1).
1. Haitnure a) AD+DC 6) CA-BA B)4AB+6BC
2. Haiinure KOCHHYC yIiia MEXIy BEKTOPaMHU:
a) ABuBC, 6)ACuBD, B) DAuCD.

Kputepun o1eHKH:

OrneHka «5» - 32 2 MpaBUJIbHO BBITTOJHEHHBIX 3a/JaHUM.
Ornenka «4» - 3a 1,5 NpaBUILHO BHITTOJIHEHHBIX 3aaHUS.
Orenka «3» - 3a 1 mpaBUIIBHO BBITIOJTHEHHOE 3a/IaHUE.
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CamocTosrenpHas padora 2.8 1o reMme:

«Haygajia MaTeMaTH4eCKOro aHaJIn3ay.

Bapuanr 1.

1. HaitauTe npou3BOHBIE CIEAYIOMMX (PYHKIIHIMA

a) y=5x*+7x%+12x* +6x+3

13x* +5x° -1
X

B) y= (14x2 + 6x)cosx

r) y=(2x® —6x° +12x?f
2. Haiimure nmpoun3BoiHbIE CASAYIONUX (GYHKIIMN P 3aJaHHBIX 3HAUCHHUSIX TOUKH

X = X,

a) y =sin x+5cosx —4sin? x, XO:%
_ 2

6) y=6cosx 3x°+8 X, =1

3x ’
B) Y= <6x5 —12x* +3x)\/§, X, =4

BapuaHnt 2.
1. HailiguTe npou3BOHBIE CIEAYIOMUX PYHKIUN

a) y=12x" —7x* +3x> +6x* -5
5) y = 8x° +14x° — 6

3
B) y= (5x3 —3x2)sin X
r) y=(8x* +3x® —5x)’
2. Haiimure mpou3BoIHBIC CASAYIONUX (YHKIIUN IIPH 3aJaHHBIX 3HAYCHUSAX TOUKH

X = X,

a) y =8cosx —6sin X +cos? X, X :%
3sin x —12x* +3x

6) y: 5X2 ! XO :_1

B) y:(8x4+6x2—3x3)1, X, =1

X

Kpurepun onieHKH:

OueHka «3» - 32 4 TpaBUIIbHO BBITIOJIHEHHBIX PUMEDPA.
Onenka «4» - 3a 5 MPaBWJIBHO BBINIOJHEHHBIX TPUMEPOB.
OneHka «5» - 3a Bce MPAaBUJILHO BBIMOJHEHHBIX 3a/1aHHUS.
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CamocrosrenpHas padora 2.9 1o reMe:

«Hayana MaTeMaTHYE€CKOr0 aHAJIM3ay.

Bapuasnr 1.
1. HaiiTu npoMeXyTKU MOHOTOHHOCTH U SKCTPEMYMBI:

y=x>+x*-5x-3.
2. Haiiiure  HamMeHbIlee ¥ HambONbIIee  3HAYEHHS  (DyHKIUH
y=x"+6x"—36x+7 maorpeske |—3;3].

3. Haiigure  HauMeHblliee W HauOoJblllee  3HAYCHHUA  (PYHKIIHH
V2

f (X) =cos® x+sinx Ha otpeske [OJ Z} :

BapuaHnt 2.
1. HaiiTu mpoMexyTKU MOHOTOHHOCTH U 3KCTPEMYMBI:

y=x>—x>—x+3.
2. Haiinure HanMEHBIIIEE 51 HanOOJIbIIIEE 3HAYECHUS byHKIUN
y=—x"+6x*+36x+7 Ha oTpe3ke [—3; 3] :

3. Haiiqure HanMEHBIIIEE 51 HanOOJIbIIIEE 3HAYECHUS byHKIUN

. T
f (X) =cos® x+Sinx Ha orpeske [5;7[]

Kpurepun oreHku:

OreHka «3» - 32 1 mpaBUIIBHO BBITIOJTHEHHOE 3a/IaHUE.
Ornenka «4» - 3a 2 MpaBUWIbHO BBITTIOJHEHHBIX 3aJIaHMUSI.
OreHka «5» - 3a Bce MPaBUJILHO BHITIOJTHEHHBIE 3a/IaHMUS.
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CamocrosrenpHas padora 2.10 mo teme:

«MHTEerpas u ero NpuMEHCHHUE.

Bapuanr 1.
Bruraucaure:
1. J(3x4 +8x+6x3)dx
2. I 8cos xdx
Ox% —4x* + X3
3. j W dx
4, J 3/8xdx
5. J'(\/; +3x? )dx
7dx
N
7. I—Z ' 3;X+ 4de
g I4X2X208X dx
Bapuanr 2.
Broraucanre:
1. J'(3x2 +7X—4)dx
2. j8exdx
6x* +8x° +2x?
3. j e dx
4, I4J9_de
1
5. J'(8x6 —12x); dx
9dx
> J.1+ X2
7. J'S'G;—X+4de
3x°si
3. [3 g,

Kputepun o1eHKH:

OrneHka «3» - 3a 4 IpaBUJIBHO BBIITOJHESHHBIX 3aJIaHMS.
OrneHka «4» - 3a 6 MpaBUJIBHO BBITTOJTHESHHBIX 3aJIaHMS.
OrueHka «5» - 3a BCce MPaBUJIbHO BHITIOJTHEHHBIE 33/IaHMUSI.
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CamocrosrenbpHasd padora 2.11 mo teme:

«MHTEerpa U ero NpUuMEHEHHUEC).

Bapwuanrt 1.
1. Haiinure MHOXXECTBO IEPBOOOPA3HBIX (DYHKITHU:

a) Y=—71X+4; 6) y=2x>+3x-8.
2. BBIUHCIIUTG UHTETPAII:

3 .
a) [cosxdx; 6) [(x* —x)dx.
0 -2

3. Beruucnuth miomanas (GUTypbl, OTpaHUYEHHON JIMHUSIMH (TIPEABAPUTEIIHEHO
clienaB PUCYHOK):
y = —2X, y=0 u X=3.

Bapwuant 2.

1. HalimuTe MHO€ECTBO MepBOOOPA3HBIX (PYHKIIUU:
a) y=2x+5; 6) y=3x"+2x* -1,
2. Beruucnuth UHTETpaI:

a) Tsin xdx; 6) T(x‘2 — Xx)dXx

3. Berauciauth miomanab GUTyphl, OTpaHHYEHHONW JTMHUSAMH (TIPEIBAPUTEIHLHO
C/IeJIaB PUCYHOK):
y=4x—x>, y=0 u  x=5.

Kputepun o1eHKH:

OreHka «3» - 3a 1 mpaBUIIBHO BBITTOJIHEHHOE 3/ 1aHUE.
OrneHka «4» - 3a 2 IpaBUJIBHO BBIITOJHEHHBIX 3aJIaHMS.
OreHka «5» - 3a Bce MPaBUJILHO BHITIOJTHEHHBIE 3a/IaHMUS.
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CamocrosrenbHasd padora 2.12 no teme:

«KoMOMHaATOpHUKAY).

Bapuanr 1.
B xopoOke 8 mapoB pazanyHbIX HBETOB. CKOJIBKUMH CIIOCOOAMH MX

MO’KHO Pa3JIOKUTh Ha MOJIKeE?

CKoJIbKMMU crIocO0aMu MOKHO BbIOpaTh KOMaHy U3 16 4enoBek, eciu B
KJacce 24 yenoseka?

B rpynmne 25 yenoBek. CKOIBKUMH CITIOCOOAMH MOHO BbIOpaTh
KOMaHJMpa 1 3aMeCTUTENS?

Y Mamm 6 kpacHbIX U 4 cuHUX KyOuka. CKOJIbBKUMU crioco0aMu OHa
MOJKET BBIOpaTh 3 KpacHbIX U 2 CUHUX KyOuka?

CKOJBKUMU CIOCOOAMU MOKHO COCTaBUTh MATU3HAYHOE YUCIIO U3 HU(P
0,1,2,57,98,6

a) C IOBTOPEHUSMH,

0) 6e3 moBTOpEeHMIA?

Bapuant 2.
Ha nonke 6 kaur. CKOJIBKUMHU CITIOCOOAMU MOXKHO UX MIEPECTABUTH?
CkonbKUMU cIocO0aMM MOKHO Ha3HA4YuTh 4 JMeKypHbIX U3 20 yemoBeK
(c 0IMHAKOBBIMU OOS3aHHOCTSIMM )?
Ha poautensckom coOpanuu 15 denoBek. CKOJBKMMH crioco0aMu
MOKHO BBIOPAThH MpEACEAATENs U 3aMECTUTENSA?
B xmacce 11 manpunkoB u 8 neBodyek. CKOTBKHUMH CIIOCOOAMH MOKHO
BBIOpATh KOMaHJly M3 5 MaJIbYUKOB U 5 1eBOYEK?
CKOJBKMMHU €TIOCOOAMH MOKHO COCTAaBUTH YETBHIPEX3HAUHOE YUCIO U3

mapp 0, 1,2,3,4,5,6

a) C HIOBTOPEHUSIMU,

0) 0e3 moBTOpEeHUH?

Kpurtepuu o11eHOK:

Ha «3»: 3 BepHO BBINIOJTHEHHBIX 3aJJaHHUS.
Ha «4»: 4 BepHO BBITIOJTHEHHBIX 3aJJaHHUS.
Ha «5»: Bce BEpHO BBIIIOJTHEHHBIE 3a/1aHUSL.
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CamocrosrenbHasd padora 2.13 no teme:

«IIEMEHTBI TCOPHUHU BEPOSITHOCTEH M MATEMATHUECKOM CTATUCTUKIY).

Bapuanr 1.
[TonOpaceiBaeTcss WrpaibHbIM KyOwk. Yemy paBHa BEpOSTHOCTH TOTO, YTO

BBINIAJIET YETHOE YHCIIO OYKOB?

B ypue 40 mapukosB: 15 cunux, 10 3enénbix, 15 6enbix. KakoBa BepoATHOCTH
TOT0, YTO U3 YPHBI Oy1eT U3BICUYEH [[BETHOM MIApUK?

[TonGpaceIBatoTCsl ABa UrpalibHBIX KyOuka. HaliTu BepoATHOCTH cOOBITHS A —
«CyMMa BBIIIABIINX OYKOB HE MPEBOCXOAUT YETHIPEX .

B paitone 6 marazunoB u 4 anrteku. JlJis mpoBeaEHUS HAJIOTOBOM MPOBEPKU
BBIOMPAIOTCS J1B€ opraHu3annu. KakoBa BEpOSTHOCTh TOr0, YTO O] HPOBEPKY
HOMaIyT JBa Mara3uHa?

Bapuanr 2.
CHopTCMEH CTpeJIsieT 110 MUILICHH, Pa3/IeIEHHON Ha TpU CeKTopa. BeposTHOCTH

nonajgaHus B nepsbiid cekTop paBHa 0,4, Bo BTopon — 0,3. KakoBa BEpOATHOCTH
nonaaanus 0o B MEPBBI, JTMOO BO BTOPOMl CEKTOP?

B ypue 10 Oenbix, 15 u€pHbix, 20 cuHUX U 25 KpacHbIX 1IapoB. BeiHYIM 0auH
map. KakoBa BepoOSITHOCTh TOTO, YTO BBIHYTHIM Iap: Oesbld; Oesblid win
YyE&pHbIN; OeNbli, YEPHBIN WIIU CUHUN?

HaiiTu BEpOSATHOCTH TOrO, 4TO HayJady B3SATOE JIBY3HAYHOE YHMCIIO OKaXKETCS
KpPaTHBIM WIH 2, WX 7, WA TOMY U APYTOMY OJJHOBPEMEHHO.

Ha 30 onuHakoBbIX keToHax HamucaHbl 30 aBy3HadyHbIX yucesn oT 1 go 30.
JKeToHpl MOMENIEHB! B TAKET U TUIATENIBHO NEepeMelIanbl. KakoBa BEPOSATHOCTh
BBIHYTb KETOH C HOMEPOM, KPaTHbIM 2 win 3?7

Kpurepuu o11eHOK:

Ha «3»: 2 BepHO BBIIIOJTHEHHBIX 3a]IaHUS.
Ha «4»: 3 BepHO BBITIOJTHEHHBIX 3a]IaHUS.
Ha «5»: Bce BEpHO BBIIIOJTHEHHBIE 3a1aHUSI.
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CamocrosrenbHasd padora 2.14 no teme:

«IIEMEHTBI TCOPHUHU BEPOSITHOCTEH M MATEMATHUECKOM CTATUCTUKIY).

Bapuanr 1.
JluckpeTHas ciaydaifHas BeIMuMHa X 3aJlaHa PsJIOM pacipeiecHusl.

HailiTh MaremaTtmueckoe OXHJIAHHE, JIUCIICPCHUI0O M CpeaHEe KBaJApaTHYCCKOE
otknonenne J[CB.

L1x |2 |3 |5

0,104 |05

p
2. |X |3 |4 |5

0,2 05103

i)

1 |4

w
>
o

p 10304 03

Bapuanr 2.
JuckpeTHas ciiyyaiiHast BeJIMYrMHa X 3a/1aHa psiAOM pacpeielICHuUs .

Haiitm MaremaTHdeckoe OXKHJaHUE, IUCIEPCHI0 M CpPEJHEe KBaJapaTHYECKOe
otkinoHenue J[CB.

L [x 2 1 T4

0,104 |05

p
2. X |3 |1 |6

o
o
w
o
[EEN

0,6

3. X |3 |5 |2

p 1020503

Kpurtepuu o11eHOK:

Ha «3»: 1 BepHO BBINIOJIHEHHOE 3aJJaHUE.
Ha «4»: 2 BepHO BBINIOJIHEHHBIX 3aJaHUS.
Ha «5»: Bce BepHO BBINIOJTHEHHBIE 33ITaHUA.
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[TPNUJIOXKEHHUE 3

[ IpomexyTOUHBIE
3a4EThI



3adver 1.1 mo Teme:

«Pa3BuUTHE TIOHATHUS YMCIA.

Bapuasnr 1.
1.ChopmynupyiiTe mpu3HaK 1eITUMOCTH Ha 3.

X 12
2. Pemmre nponopuuro s~ 1

. Haimure 17% ot uncna 247.

3
4. Pa3jioxuTe HA MHOXKUTEIN 6a° + 246° + 24ae.
5

. Pemure ypaBHenus a) x° —7—6X+% =0,0) -3a* + 9a =0

Bapuanr 2.
Yto Takoe mpomnopius?
Pemure npomnopiuto “_7 .
X 12
Haiinure 112% ot uncia 38.
Yrpocrure Beipaxerne (3x>-1)(2x+1).

A A

PasnoxuTe Ha MHOXHTENH a) Z°-— 3z — 10, 6) 5x° — 2x +4=0

Kpurepuu o11eHOK:

Ha «3»: 3 BepHO BBINIOJTHEHHBIX 3aJJaHHUS.
Ha «4»: 4 BepHO BBITIOJTHEHHBIX 3aJJaHHUS.
Ha «5»: Bce BEpHO BBIIIOJTHEHHBIE 3a1aHUSI.
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ok wh e

3auer 1.2 o Teme:

«DVHKIIMM 1 TPAGUKN.
Bapuanr 1.

Haitnure obmacth onpeneieHus QyHKIMNA y = /16 — x?

Haiiaure o6nacTs 3HaueHUN QYyHKIIUHN Y = COS X +2

[IpoBepbTe PYHKIMIO HA YETHOCTh Y = X+ COS X

Haitnnre Hymn GyHKINA p = xy/x—1

[To rpaduky HeKOTOpOI\/’Ik(bYHKHI/II/I y= T (X) HaliguTe MPOMEKYTKH BO3PACTAHUS

v ‘ \
N/ [\ \/

1) 2) 3) )

Haiinure npoMexxkyTku, Ha KOTOPBIX y>(

24

fa
o
w
ES

d

8. Jlana pynkmus f (X)= x>-2ax + 8 . M3ssectHo, uro f (1) = 5. Haiigure f (-2).

Kpurtepuu o11eHOK:

Ha «3»: 4 BepHO BBINIOJTHEHHBIX 3aJJaHHUS.
Ha «4»: 6 BepHO BBINIOJTHEHHBIX 3aJ]aHHUS.

Ha «5»: Bce BEpHO BBINIOJIHEHHBIE 3aIaHUSI.
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3ader 1.2 o reme:

«DVHKIIMM U TPaDUKN.
Bapuant 2.

1. Haitnute obmacth onpeneaeHus QyHKIMA Uy = /81— x°
2. Haiigure obmacth 3HaueHMH QyHKIMH y = SiN X -2

3. IIpoBepbTe PyHKIINIO HA YETHOCTD: Y = thgx .
4. Haitgure Hynu QyHKIHH Y = §+g
5. llo rpaduxy HekoTopoit ¢ynkumu y= f (X) HaiimuTe NpOMEKyTKH
BO3pacTaHus
6. Ykaxwure rpaduk GyHkuun y = -2X-3
1 2 5 L 9

8. Jaua dynxums f (X)= x*+5x -a . UsBectHo, uto f (2) = 15. Haiizute f (-1).

Kpurepuu o11eHOK:

Ha «3»: 4 BepHO BBINIOJTHEHHBIX 3aJJaHHUS.
Ha «4»: 6 BepHO BBINIOJTHEHHBIX 3aJaHUS.
Ha «5»: Bce BepHO BBINOJTHEHHBIC 33ITaHUS.
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3ader 1.3 o Teme:

«OCHOBBI TPUTOHOMECTPHUN)).

Bapuanr 1.

Haiinnre 3HaueHne BeIpaKEeHU: 2sin 60° + cos90° — tg45°
CpaBHure ¢ Hy;1éM Bepaxkerust: sin 120°, cos 195°, ctg 359°.

BhraucinTe: 6cost” +tg 2[— ﬁj —ctg [— ”j
4 3 2

YrupocTure BeIpaKeHHE: sin(z + a)* cos(z — )

ct (3” — aj
9 2
YHpOCTI/ITe BBIPAXKCHHUC! Sinoc = COS O *Ctg a-1

Boruucaure: 2sin 15° « cos15°
Beruucnure: COS%”

~ W e

© N oO

IIpencraBuB 105° kak 60° + 45°, Bpraucure sin 105°,

Bapuanr 2.

1. Haiinute 3HaueHHE BRIPAKEHUS: 5sin 30° —ctg45° + cos180°
2. CpaBHuTe ¢ HyIéM BeIpaxenns: sin 187°, cos 215°, tg 80°.

3. Brmauciure: 55in(— 72[]4- 4c050—3sin(3;j + cosz(gj

sin| —+a
4. Yupocrure Beipaxkenue: tg(r—a) [ 2 j

cos(7z + ) tg(gﬂ- —a]
2

sina—1

5. Ympoctute BoIpakeHHE: 5
1-cos’ o

T . T
6. Beruucmmre: cos? A —sin? s

Beruncaute: €05150°
8. IlpencraBus 15° kax 45°— 300, BeumcauTe oS 15°,

~

Kpurepnun o1ieHOK:

Ha «3»: 4 BEpHO BBINIOJHEHHBIX 3a1aHHUSL.
Ha «4»: 6 BepHO BBIIIOJIHEHHBIX 3aJJaHMUSL.
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Ha «5»: Bce BEpHO BBITIOJTHEHHBIE 33/1aHUS.
3adger 2.1 o Teme:

«Hayana MmaTeMaTHYECKOr0 aHaau3a.

Bapuanr 1.

1. Haimure npousBoanyto Gynkmun  f(x)=x" + %x“ —2x% +9.

o o X
2. Haiigure 3HaueHue NpoU3BOAHON PyHKIMU y = —_{ BTOUKE  xo = 0.
x —

3. Jlns kakoii (yHKIIMH HakieHa MPOU3BOAHAs ' = 4x° —x°.
4 3 3
1) y=12x"-2x;  2) y=%—%; 3) y=4x'-x*  4) y=x4—%-

4. Haiinure 3HaueHHE YTI0BOro Kod((UIMEHTa KacaTelbHOW, MPOBEICHHON K
rpa¢uky GpyHkimn f(x)=9x—4x® B Touke ¢ abcrmccoin x, =1.

5. Haiimure f'(7), ecnm f(x)=x?-sinx.

6. Hanummre ypaBHeHHWe KacarelnbHOM K rpaduky (yHkumm ¢(x)=3x*-2x B
TOUKe ¢ abcuuccont x, = -1.

Bapuant 2.
1. Haiimure npousBoanyro GyHkmuu  f(x)=3x° +%x8 +x° -0,

2
) ) X
2. Haiinure 3HaueHre MPOU3BOAHON QYHKIIMH y =

B TOYKE x, = 3.

3. Jlns kako# (DyHKIMM HaiiieHa MPOU3BOAHAA )’ =42x° —Sinx.
1) y=7x’+cosx; 2) y=6x"-sinx; 3) y=6x"—cosx; 4) y=7x°+sinx.

4. Haiinure 3HaueHUE YTriIOBOro Kod(QuimeHTa KacaTeIbHOW, MPOBEICHHON K
rpaduky QyHKIMH y =3x’ +1 B TOUKe ¢ abcrmecon x, = —1.

5. Haiigure f'(0), ecmm f(x) = x” -tgx.

6. Hanmummre ypaBHeHHE KacaTelbHOH K rpaduky GyHknun f(x) =3x® —3x
B TOUKE ¢ abcuuccont x, =—2.

Kpurtepuu o11eHOK:

Ha «3»: 4 BepHO BBINIOJTHEHHBIX 3a/JaHUS.
Ha «4»: 6 BEepHO BBINIOJHEHHBIX 3a/1aHHUSL.
Ha «5»: Bce BEpHO BBINIOJTHEHHBIE 331aHUS.
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3auer 2.2 10 TEME:

«KoMOMHATOPUKA.
Bapuant Al

g1—7!
Beruvciauth -

Ha »xene3HoopOKHON CTAHIIMU UMEETCS IIECTh 3allaCHBIX ITYTEH.
CKOJBKUMU CHIOCOOAMU MOKHO pacCTaBUTh HA HUX YEThIPE moe3aa?

W3 BocbMM IpenojaBareneil MaTEeMaTHKU HYKHO IIOCJIAaTh Ha KYypChl
NOBBILIEHUS] KBaIU(UKAIMK TpeX uenoBeK. CKOJBKHUMH CIIOCO0aMHU 3TO
MOYHO C/IEJIaTh?

Bapuant Bl

Poy—8!
BbIUUCIUTE & ——
7

VYyeHbIN-XUMUK KellaeT uccienoBaTh 3Q(EKT BIUSHUS Ha CKOPOCTh
XMMHYECKOTO MPOILIECcCa TPEX MEPEMEHHBIX: JaBJICHUS, TEMIIEPATYPHI U
KaTaan3aTopoB. OH HAMEPEH UCIIOJIb30BaTh TPU TEMIIEPATYPhl, J1Ba
3HAYCHUS JIABJICHHUS M TPH THIA KaTain3aTopoB. CKOJLKUMHU CIIOCOOaMU
YUYECHHBIA MOKET YIPABIISITh PEAKIIUEH, €CIIH TTOKEJIAET UCTI0JIb30BATh BCE
BO3MOKHBIC KOMOMHAIIUH JIABJICHUS, TEMIIEPATYPhl U TUIIOB KaTaIu3aTOPOB?
CKOJBKO BCEBO3MOXHBIX KOPTEKEH JJIMHHOW NIECSATh MOXHO COCTaBHUThH W3
OYKB ClIOBa «MaTeMaTuka»?

Bapuant C1

(n!-1)!
n!
CKOJNBKUMH CcIIOCOOaMH MOKHO IMPUBE3TH B KOJUIEK 12 HOBBIX

Beruucnuthb

KOMITBIOTEPOB Ha JIBYX MAIlIMHAX, €CJIA Ha KaXKJOW MAIlIMHE MOKHO
pa3MecTuTh He Oosee st DBM?

CKOJIBKO pa3IMYHbIX TPEX3HAYHBIX HOMEPOB JJISI aBTOMOOMIICH OTHOM
CEPHH MOYKHO COCTABUTh U3 HEUCTHBIX UPP?

Kpurepnn o1ieHOK:

Ha «3»: 3aganus BapuanTa A.
Ha «4»: 3aganus Bapuanta B.
Ha «5»: 3aganus Bapuanta C.
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3ader 2.2 10 TEME:
«KoMOMHATOpHUKAY).

Bapuant A2

51+6!
4!
Ckonbkumu crocobamu B Opurajse U3 IIECTH OINEpPaTOPOB  MOKHO
pacrnpeieNuTh TP MyTEeBKU NpoduiakTopuii, Ha Typ6a3y U B JIOM OT1bIXa?
3. U3 20 pabouux HY>XHO BBIICIUTH BOCEMb UEJIOBEK JJi1 pabOThl HA HOBOM
ydactke. CKOJTBKHUMH CIIOCOOaMU 3TO MOXKHO CHENaTh?

1. Beruucaurse

Bapuant B2

6!—Ps
5!
ABHaKoMIaHus cOBepLIaeT deTblpe perica Mexay Camapor m MockBou, a

TaKke 1Ba peiica Mexxay MockBoit 1 Hero-Mopkom. CkolbKUMH criocobamu
MOJKHO 3aka3aThb Omiaer n3 Camapel 1o Hero-Hopka, ecim  peiichl
OCYILECTBJISIFOTCS] B Pa3HbIC THU?

3. Ha nsatu onuHaKOBBIX KapTOYKax HalMcaHbl OyKBBL. Ha Tpex u3 Hux-0ykBa
«M», HA OCTAIBHBIX-«». DTH KapTOUYKU BBIKIAJBIBAIOT B P Haydaudy.
CKOJIbKO BApUAHTOB MOJYYUTh IIPU 3TOM CIIOBO JIHIIHN»?

1. Beraucaurth

Bapuant C2

(n—-1)!

(n-3)!

2. U3 15 kpacHbIX U 7 O€NbIX TIaAHOTYCOB POPMUPYIOT OyKeTbl. CKOIBKIMH
croco0aMu MOKHO COCTaBUTH OYKEThI M3 YETBIPEX KPACHBIX U TpeX OenbIX
IJ1aAn0yCOB?

3. CKOJBKO pa3IMYHBIX TPEX3HAUYHBIX HOMEPOB [JIsi aBTOMOOWIEH OAHOU
CEepUM MOYHO COCTAaBUTh U3 YETHBIX LIUPp?

Beruncnuthb

Kpurepun oneHox:
Ha «3»: 3aganus BapuanTa A.
Ha «4»: 3ananus Bapuanta B.
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Ha «5»: 3ananus Bapuanta C.
3auer 2.3 1o TEME:

«DIIEMEHTBI TCOPHUHU BEPOSITHOCTEH M MATEMATHUYECKOM CTATUCTUKI.

Bapuanr 1.

1. B smuke 7 60nToB U 15 BUHTUKOB pa3HbIX pa3MmepoB. HyxHo momoOparth 1Ba
6onTa u Tpu BUHTHKA. CKOTBKUMH CITIOCOOAMH MOXHO 3TO CIEIaTh?

2. B maptum u3 10 geraneit 7 crangaptHeix. HaliTu BEpOSITHOCT TOTO, UTO CPEH
6 B3AThIX HayAaudy JAeTajield 4 CTAHIAPTHBIX.

3. Mau psapa pacupenenenuid. Haiitu guciioBeie xapakrepuctuku JJCB M(X), D(X),
o(X),M(2X), D(2X), 5(2X).

2 4 5 6 8 9
0,2 0,25 0,3 0,1 0,1 0,05
Bapwuant 2.

1. B mkose onauMmnuickoro pesepBa oOywatrorca 12  JIbDKHUKOB W 15
KOHbKOOEX1EeB. CKOJNbKMMHM croco0aMu MOXHO CGHOPMHpPOBAaTh M3 HHX
KOMaHJly Ha COPEBHOBAHMS IO 3MMHUM BHJIaM CIOPTa, B KOTOPYIO JOJKHBI
BOWTH TpHU JBDKHUKA U YEThIPE KOHbKOOEKIA?

2. Cpean 25 crymeHTOB Tpynmbl, B KoTopoil 10 meBymiek, pasbIrpbiBaeTcs 5
oweroB. HaliTu BEpOSITHOCTB TOTO, UTO Cpeid 00J1aaTesneil OUIeToB OKaXyTcs
2 IEBYIIKHU.

3. Jlau psin pacupenencuuii. Haiitu uncnossie xapaktepuctuku JICB M(X), D(X),
o(X),M(2X), D(2X),s(2X).

1 2 5 I 8 9

0,1 0,25 0,4 0,1 0,1 0,05

Kpurtepuu o11eHOK:

Ha «3»: 2 BepHO BBINIOJTHEHHBIX 3aJ]aHHUS.
Ha «4»: 2,5 BepHO BBINOJIHEHHBIX 331aHUA.
Ha «5»: Bce BEpHO BBIIIOJTHEHHBIE 3a/1aHUSI.
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[TPJIOXEHMUE 4
JInddpepennupoBaHHbIN
3a4eT



IosscauTenpHadg 3anucka K JauddepeHIMpPOBAHHOMY 3a4YETY.

HuddepeHnnpoBaHHBIN 3a4€T 110 MAaTEMAaTHKE MPOBOJIUTCS B TIEPBOM
IIOJIYTOAMH IIEPBOTO Kypca ISl CTyAEHTOB CIIEMAIIBHOCTEN

23.01.09 ManmmHuCT JJOKOMOTHBA
15.01.35 Caapumk
Ilenr naHHOW pabOTBI — TMPOBEPUTH YCBOCHHE TIOJYYCHHBIX 3HAHUU

CTYJIEHTaMH 3a MEePBOIo Kypca Mo CIEAYIOIIUM TeMaMm:

e PaszButue noHsATUA YUCIA

e Kopnu, crenenu u norapudmsi

o OyHKINH U TpadUKH

3aganus AudPepeHIMPOBAHHOTO 3a4eTa MPOBEPSIOT CIECAYIOIINE 3HAHUS U
YMEHHUSL:
Nel. V1, 32.
Ne2. V2, V3.
Ne3. V2, V3.
Ned4. V2, V3.
Ne5.V4,V5, Ve.
Ne6. V4, V5, Vé.
Kpurepuu oueHox.

3a 40 — 50% mpaBWIBHO BBINIOJIHEHHBIX 3aJaHUN CTYACHTY BBICTABJISAETCS OLICHKA
«yIOBIETBOPUTEIILHOM.
3a 50 — 70% - oreHKa «XOPOIIIOY.
3a 70 — 100% - orieHKa «OTIUYHOY.
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JInddepeHMpPOBaAHHBIN 3a4eT O AUCHHUINIMHE «MaTeMaTHKA)

o~

B |1 monyromuu 1 Kypca.
Bapuasnr 1.
3

(152° -148%).0,3
4 8

Haitgure 3HaueHNE BBIPAXKEHUS:

0,2
Brraucnure:
a) 3125216 ; 5) V405

45

Borauciure: 109527 -log, 7

7
1 1 3 1

= _= 2 1=
Beruuciure: 273 —-25 2 —-164 +27 °
Haiinure o6nacte onpeaesieHus: GyHKIUU:

x° 5

a) y= ,  0)y= :
9-2x Jx? +5x 14

Tana dyrxmus T (X)= x>-2ax + 8 . Ussectno, uto f (1) =5. Haiiure

f(-2).
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JInddepeHMpPOBaAHHBIN 3a4eT O AUCHHUINIMHE «MaTeMaTHKA)

o b

B |1 moayromuu 1 Kypca.
Bapuant 2.

172§—1705+3i
6 3 12

Haitgure 3HaueHNE BBIPAXKEHUS:

0,8-0,25
Brraucnure:
8
a) 24332 ; 5) V128

3/05

Borauciure: 10959+ log, 4

2
1 1 3 1

Boruuciure: 27° —25 2 +16% — 273

Haiinure o61actes onpeneneHus QyHKITUU:
x-1 5

a)y= ,  0)y=
x° Jx® —5x—14

Tana ¢pyukams f (X)= x*+5x -a . M3BectHo, uro f (2) = 15.

f(-1).
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TTPNJIOKEHMUE 5
JK3aMeH



IlosicHuTEenbHAS 3aIMCKA K DK3aMEHY.

DK3aMeH M0 MaTeMaTHKEe MPOBOJAUTCA Ha MEPBOM KypCE JJIS CTYJEHTOB
CIIEUAIILHOCTEN

23.01.09 ManmmHuCT JJOKOMOTHBA
15.01.35 Caapumk
Ilenr naHHOW pabOTBI — TMPOBEPUTH YCBOCHHE TIOJYYCHHBIX 3HAHUU

CTYZEHTAMH 3a [IEpBOro Kypca M0 CIEAYIOINUM TeEMaM:
e Pa3BuTHE NOHATHS YUCIIA

Kopuu, crenenu u norapumel
@yHKIUU U TpadUKu
OCHOBBI TPUTOHOMETPUH
VYpaBHEHUSI U HEPABEHCTBA.

3amaHus  SK3aMEHAlMOHHOW paboThl MPOBEPSIOT CIEAYIONIME 3HAHHUS M
YMEHUSL:
Nel. V1, V4, V5, 32.
Ne2. V2, V3.
Ne3. V2.
Ne4. V2.
Ne5.V4,V5, Ve.
Ne6. V2,V¥3, V11, V12, V13.
Ne7. V3.
Ne8. V3.
Ne9. V3, V11, VY12, V13.
NelO. V3, V11, V12, VI3.

Ok3amMeHalMoHHasi paboTa MpeAcTaBlieHa B BUAE KOHTPOJIbHOM pabOTHI,
IPOJOJKUTEIBHOCT KOTOPOU COCTABIISET 5 YACOB.

Kputepuu OLIEHOK.

3a 40 — 50% mpaBWIBHO BBITIOJTHEHHBIX 3aJaHUN CTYACHTY BBICTABJISETCS OLICHKA
«YJOBJIETBOPUTEIHHOY.
3a 50 — 70% - oreHKa «XOPOIIIOY.
3a 70 — 100% - omieHKa «OTIUYHOY.
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JK3aMeH no aucimiuinae «Marematukay Ha 1 Kypce.

Bapuanr 1
2
1. Pemnre HEpaBEHCTBO X4 g
3—-6x

2. Haiiure 3Hauenne Bolpakenus  (‘v2— 8)? —3v2
1 1

1
3. Boruuciure 63 o183 e456
1

1
(a%62)* A

4. Yopocrture ;i
2

@ | ©

a“e 14
5. Uccnenyiite rpadguk HenpepbIBHOW (DYHKIIMH.

6. Beruncimre log,x =log, g+ log,21-2log,7
3 3 3 3
1
tgo + ctga
€0s52°¢0s7° +sin 52°sin 7°
sin 29°c0s16° + sin16°c0s 29°

7. Jloka3aTh TOXKIECTBO =sin a c0S a

8. YrpocTute BhIpaxeHue

9. Pemnte ypaBHEHHE 2 C0S (g—%) +1=0

10. Pemute ypaBHEHHE sinx +5sinxcosx+2cos’x =-1
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DK3aMeH N0 JUCHUILINHE «MarteMaTtuka» Ha 1 Kypce.

Bapuanr 2
1. Haiigure obmacth onpenenenus pyakmun  y =19 (4 X - X*)
3
2. HalinuTe 3HaueHUE BBIpAXXEHUS O 424 o 4@ -6 - V48
V162
3. Beruucnaure 9%-81°°-(0,5)"
51 s
4. Yopocrute a4645+g464 npua=2,B=35 ]
a‘e* C
5. Uccnenyiite rpaduk HenpepbIBHON (DYHKIIMH D\ .
6. Berunciute  Igx=21g3+1g6 - %IgQ '
7. JIOKa)KUTE TOXKIECTBO (1+tga)(l+ctg ) - ; =2
sin e cosa

8. YpocTuTe BBIpaXeHue

cosa +2C0S2¢ +COS3x
sin a + 2sin 2a +sin 3«

9. Pemmre ypaBHeHue tg (§+ %) +.3=0

10. Pemnte ypaBHenue  2Sin°Xx—3sinx—2=0
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IlosicHuTEenbHAS 3aIMCKA K DK3aMEHY.

DK3aMeH M0 MaTeMaTUKEe MPOBOJUTCA HA BTOPOM Kypce ISl CTYI€HTOB
CIIEUAIILHOCTEN

23.01.09 ManmmHuCT JJOKOMOTHBA
15.01.35 Caapumk
Ilenr naHHOW pabOTBI — TMPOBEPUTH YCBOCHHE TIOJYYCHHBIX 3HAHUU

CTYJIEHTaMU 3a MEPBOT0 Kypca IO CIEAYIOIIUM TEMAM:
e [IpsiMbIe ¥ TIIOCKOCTH B IMTPOCTPAHCTBE

MHororpaHHUKH
Tena BpaeHus
KoopannaTel u BEKTOPEI
Hauana MaremaTuyeckoro aHaiansa
WNHTerpan u ero npuMeHeHue
KombunaTopuka
DJIEMEHTBI TEOPUHU BEPOATHOCTEN U MAaTEMAaTUUECKON CTAaTUCTUKHU.

3amanusi  AK3aMEHAIlMOHHOW pabOThl MPOBEPSIOT CIEAYIONINE 3HAHUS U
YMEHHSL:
Nel. V16, ¥17, VY18, V19, ¥20, V21, 31, 33, 34.
No2. V16, V17,V18, V19, ¥20, ¥21, 31, 33, 34.
Ne3. V14, V15, V21.
Ne4. V7, V8, VO.
Ne5. V7, V8, VO.
Ne6. V7, V8, VO.
Ne7. V10.
Ne8. V10.
Ne9. 31.
Nel0. 31, 33, 34.

Ok3aMeHalMoOHHas paboTa MpeacTaBieHA B BHJE KOHTPOJBHON padoTHI,
MPOJOJKUTEIBHOCTh KOTOPOM COCTABIISIET 5 YaCOB.

Kpurepuu oueHoK.

3a 40 — 50% mpaBWIBHO BBITIOJTHEHHBIX 3aJaHUN CTYACHTY BBICTABJISIETCS OLICHKA
«YIOBJIETBOPUTEILHOY.
3a 50 — 70% - oreHKa «XOPOIIIO».
3a 70 — 100% - orieHKa «OTJIIMUYHOY.
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OK3aMeH M0 Juciuminae «Marematnka» Ha 2 Kypce.
Bapuasnr 1
1. OcHoBaHHMEM TMpPSMOM TPEYrOJbHOM MPU3MBI CIYXKHUT IPSIMOYTOJbHBIN
TpeyroJibHUK ¢ katetamu 5 U 8. O0beM npusmsl paBeH 640. Haiinure ee
0okoBOE pedpo.
2. JlnmHa OKpPYXHOCTH OCHOBaHHWS IWJIMHIpA paBHA 55, BeIcOTa paBHa 13.

Haninure romans mojgHOW NOBEPXHOCTH HUJIUHIPA.
3. Jansl Touknu: A(1;0;4), B(3;-2;5), C(6;-4;1), D(4,7;5).
Haiinure a) AD+DC 6) CA-BA B) 4AB+6BC
4. HaiinuTe MpOU3BOAHYIO Y =5x* +7x°> +12X* +6X+3
5. Haiiaure npon3BoaHYIO PYHKIIMH MPH 33JAHHOM 3HAYEHHH TOUKH X = X,
6x° —3x* +8
3x ’
6. Haiitm sKkCTpeMyMbl QyHKITHN:
y=x>+x*-5x-3

X, =1

7. Bprauciaure uHTErpal:
J(3x4 +8x+6x° Jdx
8. BwruucauTs miomaas GUTrypsl, OrpaHUICHHON JTUHUSMHA
y = —2X, y=0 u X=3
9. ¥V Marmu 6 kpacHbiX U 4 cuHUX KyOuka. CKOJIBKUMHU CIIOCOOaMH OHA MOXKET
BBIOpATh 3 KPacCHBIX U 2 CUHUX KyOuka?

10.B ypue 40 mapukoB: 15 cunux, 10 3enénsix, 15 Oenpix. KakoBa
BEPOSITHOCTh TOTO, YTO U3 YPHBI OYy/I€T U3BJICUEH 1IBETHOU IIApUK?
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DJK3aMEH 0 AUCHHUILIHHE «MareMaThuKa» Ha 2 Kypce.
Bapuanr 2.

1. OcHoBaHHMEM TMpPSMOM TPEYrOJbHOM MPHU3MBI CIYXKHUT HPSIMOYIOJbHBIN
TpPEYroJIbHUK ¢ KarteramMu 9 u 6. O0beM npusmsl paBeH 256. Haiinurte ee
0okoBOE pedpo.

2. JllMHa OKpYKHOCTH OCHOBaHHWS IWIIMHApa paBHa 15, BbicoTa paBHa 8.

Haninure romans mojgHOW NOBEPXHOCTH UJIUHIPA.
3. Hansl Toukn: A(3;-2;1), B(2;3;-7), C(5;6;0), D(-1;-1;-1).
Haiinure a) AD+DC 6) CA-BA B) 4AB+6BC
4. Haiinute npou3BoAHy0 Yy =12x° —7x* +3x® +6x* -5
5. Haiigure mpon3BoaHYO QYHKIMH MIPH 33JaHHOM 3HAYEHUU TOYKH X = X,

y =8Cc0sx —6sin X+ C0s2X, Xo =—

6. Haiitu skcTpeMyMbl GyHKITUU:
y=x"—x*—x+3

7. BBIYMCINTH HHTETPA:
j(3x2 +7X— 4)dx

8. Bwruucauts miomaas GUTrypsl, OrpaHUICHHON JTUHUSMHA
y = 2X, y=0 u X=3
9. B wmacce 11 manmpumkoB u 8 aeBouek. CKOJBKUMHU CIOCOOAMH MOKHO
BBIOpATh KOMAH]ly U3 5 MAJIbYUKOB U 5 JI€BOUYEK?
10. B ypue 14 6enbix, 16 uépnbix, 10 cuaux u 30 kpacHbIX 1mapoB. BeiHynu
onuH map. KakoBa BEpOSITHOCTH TOTO, YTO W3 YpHBI OyneT W3BICYEH
[BETHOM IIAPUK?
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