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ITACIIOPT ®OHJA OHEHOYHbIX CPEJACTB 110 JUCHUIIJIMHE

«MaTteMaTHKa»
Kon HanmenoBanme
No KonTponupyemsl pazaesnbt N
KOHTPOJIUPYEMOM OILIEHOYHOI'O
n/n (TeMbl) TUCIUIUIMHBI
KOMIICTCHITUH cpelcTBa
1. Pasnen 1. MaTtemaTu4ecKkui KonTponbhas
ananu3. Tema 1. [Ipenen u pabora
HENPEPHIBHOCTh (PYHKITUH Nel
2. Pa3nen 2. MatemaTHnueCcKUN aHalns. KonTposnbnas
Tema 2. [IpousBogHas u pabora
3. Pasnen 2. MartemMaTHyecKuit KonTponbhas
ananus. Tema 5. HeonpeaeneHHsblit pabota
UHTErpal Ne 3
4, Pazgen 2. Marematnueckui KonTponbhas
ananu3. Tema 7. @yHKIUN OK-3, OK-7, OIIK-2 pabota
HECKOJIBKUX ITEPEMEHHBIX Ne 4
5. Pasnen 1. Aganmutnyeckas TumnoBoii pacuet Ne
reomerpus Temsl 1-5 1
6. Pazgen 2. Matematnueckui TunoBoii pacuet Ne
anamms. Tema 4 . MccnenoBanue 2
byHKIUH
7. Pasnen 3. Teopust BeposiTHOCTEN U Tunosoii pacuer Ne

MaTeMaTH4YecKasl CTaTUCTHKA. TeMbl 1-

5

3




KOMILIEKT 3AJAHUMH JIJISI KOHTPOJIBHOM PABOTHI Ne 1

Tema: 2. lpenen u HenpepuIBHOCTE QYHKIHK.

Bapnanr 1.

3anauwue 1: Haiftu npenen Lim w
=3 x" +2x—15

A2x+3-3

3ananue 2: Haittu npeaen lim —
X Jl _'r_ —3_‘[’

2x+1

Jananne 3: Haittu npeaen hm .
P e 4x+5

. sin 8x

3anauue 4: Haittu npenen .
P w0 g 4x

. ¥ -‘W
3anauwue 5: Haiitu npenen |IIT1T T +l-x g

Bapunant 2.

" . x'—x-2
3ananue 1: Haiitn npenen lim ——— |
3 ol 2
=2 x” 4+ 3x" +2x

Nx—9-4
Janauue 2: Haii enen lIm ————.
HH dAHTH I'IIJ I H;-esm_l

_ 5x’ —8x’ +1
3anauue 3: Haiftu npenen lim IJ—I
=== x =10

. l—cos&x
3ananue 4: Haittu npegen lim ———.
0 ] —cosdx

: 14
w2 x—2 yi-4]

3ananue 5: Haiitu npenen lim

Kpurepun ouenkn:
[IpaBHIsHOCTL BRINONHEHHA 3a1aHuii oueHuBaeTca B Damnax. 3ananna 1.2.4.5 ouennsaiores B
Oannax ot 0 no 5, 3anaume 3 - ot 0 o 3.



KOMILIEKT 3AJAHUH JJISI KOHTPOJIBHOM PABOTBHI Ne 2

Tema: 3. lIponssoanas n nudpepennan.
Bapmuanr 1.

3ajanue: HalTH NPOHIBO/IHEIE.

4. 1':1’£—sin£:
o2 2

5. y=In* x+sin” x;
6. vy =arcsin~/1 —4x;

7.xe" +y.e' =2
Bapuanr 2.
3ananue: HaiiTH NPOHIBO/HEIE.

4 |

X

2. y= H2+2x7)3-x7);

x*—1

L
3. y=eP* —ctge® ;
4. y =In(x— cos’x);
5. y=+3smx— 2cos2x;
6. y=4/1—x* arccosx;
7. sm(xy)=v.

Kpurepun onenkn:
[IpaBHNBHOCTE BRIMOMHEHHA KAXK10I0 341aHHA oleHHBaeTes B bannax ot 0 10 3, BRIIOYHTENLHO.



KOMILIEKT 3AJAHUMH JIJISI KOHTPOJIBHOM PABOTHI Ne 3

Tema: 5. Heonpeneenubtii nuTerpa.
Bapuanr 1.

3ananmne: HailT HHTEFP:]J‘IH

1. J'1+Lu‘\ Td.r._ 4j

i —x+1"

1+ cos2x
2. J' . 5. |sin® x-cos’ x dx;
(3x +2:J
5% d -
J ! 6. j(‘z -x In xdx.

25 —

Bapuanr 2.
3anaHue: HalTH MHTErPAJIBL

1 j%m—,

+ jx —6x+10 ax;

2. J‘L 5. |cos x-sin’ x dx;
f(4x—3)*

3. m'r:'fg«..'r_ dx:
(1—xWx

6. j‘x —2 cos2xdx.

Kpurepun onenkn:
[IpaBHALHOCTE BRINOJIHEHHA KAM#10T0 3a1aHHA oueHHBaeTcs B Damnax ot 0 10 3, BRIOYHTENEHO.



KOMILJIEKT 3AJAHUH JIJIsI KOHTPOJBHOM PABOTHI Ne 4

Tema: 7. DyHKIHH HECKONLKHX NIEPEMEHHBIX.
Bapuanr 1.

3ananue 1. Haiitu w  w3obpasure Ha pucynke o0nacte onpeneneHus (yHKUMM  JBYX
3
nepeMennsix: Z = In ¢+4x- V.

' =T
3ananue 2. /]ana pynkums z = xln 2 Moxasars, uro xg_,_},i =z.
x o oy

3ananue 3. [lane dynkuns == €, y , TouKa A€, v, : H BeKTOp [ = FI;'+F_._} . Haiitu rpaauent
x+y

(bYHKLHH M TPOU3BOIHYIO MO HANPABICHUIO BEKTOPA | B TOMKE A , €CIH: Z = 5. ACG-2.
X4y -

[=4i-3],

2 2
3anaune 4. Ucenenosars Ha sxctpemym pyukumio 2 =1+6x—x" —xy—y~.

Bapunanr 2.
3ananue 1. 1. Haittu u wm300pasute Ha pucyHke obnacte onpeaeneHus (yHKUHH  IBYX
~ In x
NEPEMEHHBIN. < = " —————".
Jd-x" =y
: ; i 2y
3anauue 2. [lana yukuus e “™* Tlokazars, uto o4’ ;—i = i—:
v X

Jananue 3. Nauwt dynxuns = = £ €, v, Touxa A€, v, : usextop 1 =1_i+ 3_1_}. Haiitu rpaguent

(GYHKUMH M IPOHIBOMHYIO 10 HANPABNEHHIO BEKTOpa | BTOuKe A,ecnm: z=3x"+2x"y",
AQ2, 1=4i-3),

I
3anaune 4. Ucenenosars na sxctpemym Gpyukumio 2 =4Hx—y)—x" =y~

Kpurepun onenkn:
[IpaBHILHOCTE BBIMOIHEHHA KAXKI0I0 3a/1aHHA oleHHBaeTca B Oannax ot () 10 5, BKIOYHTENBHO.



KOMILIEKT 3ATAHUM JIJIS1 BBIOJTHEHUSI TUTIOBOI'O PACYETA Ne 1

Paznen 1 AnannTHyeckas reoMeTpHs.

Bapuanr 1.

3ananue 1. Jlanm  Bepumuml  TpeyronsHuka A(1:-1), B(7:2), C(4:5). Haiitu: a) nuny
cTopoHsl AB; 0) BHyTpeHHui yron A; B) ypasHenue Beicotsl CD; r) ammny Beicotst  CD;
a) ypaBHeHHe wMeauanel CE; €) TOUKY NepecedeHHs BRICOT TpeyroiabHuka. Caenats TOMHEII
4epTK.

3ananune 2. CoCTaBUTh YPABHEHHE IeOMETPHYECKOI0 MECTa TOYEK, PABHOYIANEHHBIX OT TOYKH
F(2:4) u or npamoii y =3 . Cnenare: 1) cxeMarHdeckuil pUCYHOK; 2) NOCTPOHTE JIMHHID NO e
YPABHEHHIO.

3ananme 3. DIMNC, CHMMETPHYHBIH OTHOCHTENBHO oceil koopamHar, (OKYCE KOTOpOro
HAXOAATCA Ha ocH Ox , npoxoaut uepes touky M (-2; ") u nmeer IKCUEHTPHCHTET

. CocTaBuTh YPABHEHHE HUIHICA.
3ananme 4. [lann toukn A(1; -1; 6), B(4: -2; 5), C(3; -1: 0). Haiiti: 1) yron Mexay Bektopamu

AB n AC; 2) ypasuenue nnockoctu P, nmpoxogsmeii 4epes TOUKy A4 NepreHIMKYIAPHO
BEKTOpY AB

3) paccrosanue ot Toukn C no nnockoctn P; 4) ypasHenus npamoii L, npoxopswmei yepes
Toukn B wu C; 5) touky nepecevenus npamoi L ¢ mnockocteo P, Cpenars
CXEMATHHECKHH HepTex.

Bapuanr 2.

3apanme 1. Jlanet  Bepumubel  Tpeyronsiuka A(9;0), B(-3;-5), C(2;4). Haiitu: a) nauny
cropoHsl  AB; 6) ypaeHeHHe cTopoHsl AB; B) ypaBHenue BricoTel CI); r) MIMHY BBICOTHI
CD: n) ypasuenne mnpamoi L||CD u npoxonameii gepes sepmuny B; e) Benuuuuy
BHYTpeHHero yria 4. Caenars ToUHBI depTEs.

3ananue 2. BeiBecTH ypaBHEHHE NEOMETPHYECKOTO MECTA TOYEK, PASHOCTE PACCTOAHMI KOTOPBIX
10 JBYX JaHHBIX TOYEK H €CTh BEIHYHHA NOCTOAHHAA, paBHas 6. Caenars:
1) cxemaTHYecKHH PHCYHOK: 2) NOCTPOHTE JIHHHIO N0 €8 YPABHEHHID.

3ananme 3. Hanucare ypapHeHMs NEPHEHMKYIAPOB, ONYIIEHHLIX W3 JeBoro (okyca 3uMnca

Had ACHMNTOTHl FHNepOoIkl . Hoctpouts smune, ero

tokychl, runepbony H ee ACHMITOTEL 4 TAKKE NEPHeHIHKYIAPEL

3ananue 4. 3ananme 4. Jlanw Touku A(l; -1:0), B(-2; -1:4), C(8; -1:-1). Haittu: 1) yron mexny

BEKTOPAMH AB u AC: 2) ypaBHeHHe mnockoctH P, npoxoasmeidi depes  Touky A

NEPHeHIHKYIApHO BekTopy AB : 3) paccroanue ot Touku C 1o nnockoctd FP; 4) ypasHeHus
npamoii L, npoxoasweii yepes Toukn B u () 5) touky nepecedeHus npamod L ¢
miockocTeio P. Caenarks cxemaTtHyeckuil veprexk.

Kpurepun ouenkn:
[IpaBHILHOCTE BEIMOIHEHHA KaXkA0r0 3a/aHus oueHnBaerca B bannax ot 0 10 5, BKIHOUHTENBHO.



KOMILIEKT 3ATAHUM JIJIS1 BBIOJTHEHUSI TUTIOBOI'O PACYETA Ne 2

Paznen 2. MaremarndeckHil anain:
Tema 4. Heenenopanne pyHKumii.

3apanue 1. Haiitn npenen no npasuny Jlonurans.
3ananne 2. CocTaBHTh ypaBHEHHME KACATENbHOH M ypaBHEHHME HOpManH K rpaduky QryHKumH,

3a/1aHHO  MapaMeTPUYECKH, B TOYKE (ﬂ;_}’ﬂ r COOTBETCTBYIOLIEH 3aJaHHOMY 3IHAYECHHIO

napametpa [ =1;.
3ananune 3. Haittn HanDonbluee M HAMMEHBbLIEE 3HAYCHUA (PYHKLIMH HA 33/JaHHOM OTpE3Ke.
3ananne 4. Benonuure nonxHoe MecneaosaHue QyHKUMH M noctpouts e€  rpadhuk no

PE'.’.'}"I[I:T':]TH M HCCIEeIOBAHHA.

. e +e =2
l. im——M— -
=0 ]—cosx
t*+1
Xr=—
) =1
t
= L :2;
Teach
3. Ha oTpeske [-4; 4]:

s -
4 X €2
B -2
€+1°
Kpurepun onenkmu:
[IpaBUNLHOCTE BRIMOIHEHHA Ka#kA0I0 3a1aHuA oueHuBaeTca B Gamnax ot 0 10 3, BKIIOYHTENBHO,



KOMILIEKT 3AJAHUH JIJISI BBINOJTHEHUS TUIIOBOT'O PACUETA Ne 3

Painen 3. Teopus BepoaTHOCTEH H MATEMATHYECKAN CTATHCTHRA.
Bapuaur 1.
1. B uexe paborator 6 myxuun v 4 menmmubl. Haynauy no rabensueiv Homepam oroOpansl 7
yenoeex. Haiiti BepoaTHOCTE TOro, ¥TO cpean OTODPAHHLIX JIHL OKAKYTCH 3 MEHIMHEL
2. Marazun noayuun JBe paBHbIE 110 KOJIHYECTBY NapTHH OOYBH B OJIMHAKOBRIX YNAKOBKAX.
HaeectHo, uto B cpeadem 8 % obyeu B nepsoit naprun 1 14 % obyeu BO BTOPOIl NAPTHH HMEKOT
Aedertel. Biaras B marasune Hayraa napa o0yeu He uMena aedextos. Kakosa BepOATHOCT, YTO
3Ta napa o0yBH M3 nepeoil naprun?
3. 3akou pacnpeeneHus AUCKPETHOMH ClIyHaiiHOH BeIHYHHBI 3a1aH TabIHYHO:
X |8 12 |18 |24 |30
P 03 (01 (03 102 |01
[loctpouts rpadux Gyukumn pacnpenenenus naHHoil uckpeTHoil cnyvaiinoil sennuunel. Haiitu
MATEMATHYECKOE OXKHJIAHHE, JHCIIEPCHIO H CPeIHEE KBAIPATHYECKOE OTKIOHEHHE.
4. Henpepoisnas cnysaiinas sennuuna X 3anana gyHkuueii pacnpeaeneHus

0 mpu x<0 .

F(x)=4x"mpn 0<x<1,
1l mpu x=1

Tpebyerca:
) HATH NIOTHOCTL paclpeieneHus BepoaTHOCTH [ (x) ;
0) HaliTH MaTEMaTHYECKOE OMKHIAHHE H JHCHIEPCHIO;

B) NOCTPOHTL rpathuku gyukuuii F(x) u f (x).

5. lna m3yueHus exKeAHEBHOH BeIpyduku X (Tehic. pyD.) BoauTeneH MapmIpyTHBIX TakcH ObU1O
obcneposano n = 14 mapwpyros. [Tonyuennsie 3Hadenna X npupeaeHsl B Tabinuue:

n |l 2 3 4 5 6 7 8 9 10 |11 12 (13 |14
X182 173179165150 144 (16,1 [ 170162 | 148|157 | 163|168 | 159
Tpebyerca onpenenurs:

1) euibopounoe cpennee ~

2) «McnpasneHHOE» CTAHJAPTHOE OTKIOHEeHHE § (X) |

3) koadpguuuent Bapuauun F(x) m3ydaemoro npHiHaxa:

4) nonaras, 4TO HIMEHYHBOCTL NPHU3HAKA X ONHCBIBAETCH 3JAKOHOM HOPMAlbHOIO
pacripeeneH s, HalTH TOBEPHTENBHEII MHTEPBAI JUIA OXMIAeMOH cpe/iHell BRIPYYKH a Ha
OJIHOTO BOJMTENA HA YPOBHE HANEMHOCTH

Kpurepun onenkn:
[IpaBuIBEHOCTD BRINOIHEHHA Ka#kA0T0 3a1aHua oueHnBaerca B Oannax ot 0 10 5, BKIKOUMTENBHO.
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10.
11.
12.
13.
14.

15.
16.

17.
18.

19.
20.
21.
22.

23.
24,

BOIIPOCHI K DK3AMEHY

Onpenenenne maTpullbl. Bunbl Matpui. TpaHcoHUpOBaHUE MaTPHIL.

Anrebpanueckue onepanuy HajJl MaTpUIIAMU.

Onpenenurenn BTOPOro U TPEThEro MopsAaKoB. CBOMCTBA ONpEICTUTEIICH.

Cucrembl TUHEHHBIX ypaBHEeHUH. MaTpuiia cucreMbl. MaTtpuuHas popma 3alucH CUCTEMBI.
Pewmenune cucremsl metosioM ["aycca.

Cucrembl TUHEHHBIX ypaBHeHUI. Matpuia cucreMsl. MarpuuHast popma 3alic CUCTEMBI.
Pemenue cuctemsl no gpopmynam Kpamepa.

CucTembl TUHEWHBIX ypaBHEeHUI. MaTpuia cucreMsl. MarpuyHast popma 3anicu CUCTEMBI.
Pemienue cucteMsl ¢ IOMOILBIO OOPATHONW MaTPHILIbI.

OyHKIMY U criocoOb! ux 3afnanus. Cinoxnas pyHkuus. [loHsTHE YIeMeHTapHON PYHKITUH.
OcHOBHBIE 3JIeMEHTapHbIe PYHKIMH U UX TPAPUKH.

YpaBHeHUE JTMHUU Ha TUIOCKOCTH. Y paBHEHUE MPSAMOH C yriIoBbIM Koddduurentom. Touka
IIEPECEYCHMS IBYX MPSIMBIX.

YpaBHEHHE NPSIMOM, TPOXOIALIEH YEPE3 TAHHYIO TOUKY B 3aIJaHHOM HaIlpaBJICHUU.
VYcnoBus napajuieIbHOCTH U NEPIEHAUKYIIPHOCTH ABYX MPSMBIX.

[Ipenen nepemenHo BennuuHbl. beckoHeuHO Mable 1 6ECKOHEYHO OOJBIIIE BETHYNHBI.
Bropoii 3amedatensHblii npeaen. Yucno e. [Tonatue o HaTypalibHBIX Jlorapugpmax.
PackpsiTe HeonpeneneHHOCTEN. BpuncieHne mpeaeios.

ITponsBoaHas, €€ FeOMETPUUECKUN U MEXaHUYECKUI cMbICiI. OCHOBHBIE NPaBUiIa U
ocHOBHBIE (popmyitel quddepenrpoBannss. @opMyITbl TPOU3BOIHBIX OCHOBHBIX
3JIEMEHTAPHBIX ()YHKIHH.

[TpousBoaHas cnoxHoi ¢pyHkuuu. [Ipasuno Jlonurans.

[Tpu3naku yObIBaHuUS M Bo3pacTaHus PyHKIUH. DkcTpeMyM pyHkiuu. Heo6xoanmelii u
JIOCTAaTOYHBIN MPHU3HAK dKCTPEMYyMa.

[TonsTHe nepBOOOpa3HOI U HEOolpeAesIeHHOr0 HTerpana. Tabyiuina OCHOBHBIX HHTEIPAJIOB.
OnpeneneHHbI HHTETPAJ KaK Mpeien HHTerpaibHoil cymmbl. @opmyna HeroToHa-
Jleiitbnuna. CBoiicTBa ONpEEICHHOIO MHTErpaa.

Brruncnenue onpeneneHHoro HHTerpana MeToA0M 3aMEHbI IEPEMEHHOM U 110 4aCTSIM.
Kraccuueckoe 1 cTaTUCTHYECKOE ONIpeeeHUE BEPOSTHOCTU. CBOMCTBA BEPOATHOCTU
COOBITHH.

HenocpenctBennslit nojcuet BepositHocTeil. Cymma u npousBeneHue coObiTuil. Teopema
CJI0’KEHHSI BEPOSTHOCTEN.

3aBHUCUMBIE M HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOXKEHUS
BEPOATHOCTEN ISl 3aBUCUMBIX M HE3aBUCUMBIX COOBITHIA.

IToBTOpHBIE HEe3aBUCUMBIE HcTbITaHus. Dopmyna bepHymu.

JrckpeTHas ciiydaliHasi BEIMYMHA U €€ 3aKOH paclpeIeSICHUS.

MareMaTnyeckoe 0’KMIaHUE TUCKPETHOM CIIy4YailHOM BEJIMYMHBI U €70 CBOMCTBA.
Jucnepcus u cpeHee KBapaTUYeCKOe OTKIOHEHNE TUCKPETHOM CIIy4YailHOW BEJITUYUHBI, UX
CBOMCTBA.
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