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1. HACITIOPT ®OHJA OLIEHOYHBIX CPEACTB

1.1. O0sacTh NPpUMEHEHUSs

®onn oneHouHbix cpeactB (DPOC) — HeoTbeMieMmas dYacThb paboueit
IPOrpaMMbl JTUCIUIUIMHBI (MOIyJs1) «BpIcimas MaTemMaTHKa» W TpeaHa3HAYCH IS
KOHTPOJII U OIIGHKH O0Opa3oBaTeNbHBIX JOCTHKEHUH CTYICHTOB, OCBOMBIIHX
pOrpaMMy JUCHMILUIUHBI (MOIYJIA).

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

LHenp @®OC — yCTaHOBHTH COOTBETCTBUE YPOBHS  IOJArOTOBKH
oOyuatomerocsi TpeboBanusim @OI'OC BO OGakanmaBpuar 1O HampaBICHHUIO
noarotoBkn 39.03.01 Coumonorusi, yTBEp>KAEHHOTO NpHKa3oM MuHuCTEpCTBA
Hayku W BeIciiero oOpaszoBanus Poccuiickoit @eneparnuu ot 05 depans 2018 r.
Ne75.

1.3. Ilepeyens kommeTeHUMii, (popMHPYeMBIX B Ipolecce OCBOEHHS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Ipomiecc  ocBOeHMS  IUCUMIUIMHBI  HampaBieH Ha  (QopmMupoBaHHe
CJIEAYIOIINX KOMIIETCHIIMI U MTHANKATOPOB UX JOCTHKECHUSI:

Kox mo ®1T'OC BO \ HNHaukaTop 10CTHKEHUA
YHuBepcajbHbIe
VK-1. CnocobGeHn ocyuiecTBiasTh MOUCK, | YK-1.1. 3HaeT OCHOBHBIE TEOPETHKO-
KPUTUYECKHH aHaIM3 W CHUHTe3 MHpopmaruu, | MCTOMAOJOTHYCCKHC HOJIOKCHUA

CUCTEMHOI0 IOAXOJa Kak Hay4YHOH U
¢bunocodckoit kKareropuu.

VK-1.2. OcymectBiser MIOUCK
UHpOpPMALUKU JJIl PEeIIEHUs] MOCTAaBICHHOM
3aJ1a4M 10 pa3JINnYHBIM THIIAM 3aIPOCOB.
VK-1.3. ConocraBisieT pa3Hble UCTOYHUKU
uHpOpMALlUM C 1EJbI0 BBIABICHHUS HX
IIPOTUBOPEYUI M TIOMCKA JOCTOBEPHBIX

IMPUMCHATDb CUCTEMHBIN MOAXO0J OIS PCUICHUA
INOCTAaBJICHHBIX 3aJa4

CY>KJICHH.
VK-1.4. AnamuzupyeT HHQOpMAIUIO H
peJIaraeT BO3MOXKHbBIE BapUaHTbI
pelieHus

IMOCTaBJICHHOM 3aaa4u, OLICHUBAasi1 nux
JOCTOMHCTBA U HEAOCTATKH

1.4. Dranbl GopMHpOBAHMS KOMIIETEHUHH M CPeACTBAa OLEHUBAHUA
YPOBHH UX C()OPMHUPOBAHHOCTH

KoHTpoabHO-011eHOYHBIE
Jransl popmupoBanus komnereHuuii | Komnerenunu cpeacTBa / crnocod
OLICHUBAHMS

VYK-1 BrinonHenue npoBepovyHON
pabOoThI, UHIMBH Iy aTHHOTO
3a/laHus,

Tema 1. DneMeHTHI TUHEHHON U BEKTOPHOM
anreopswl.




YcTHBII onpoc

Tema 2. AHanuTHUECKasi TEOMETPHS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE.

VYK-1 Brmmonnenune 3amanuii
MPaKTUYECKOT0 XapaKkrepa,
WHAMBUIYaJIbHOTO 331aHHUS,
MIPOBEPOYHON PabOTHI
YcrHbIi onpoc

VK-1 Brinonnenue 3aganuii
MPaKTUYECKOT0 XapakTepa,

Tema 3. OcHOBEI MATEMATHYECKOI'O aHAJIN3A VHJMBUIYaJIbHOTO 3aJaHuUs,

IPOBEPOYHON PAOOTHI
YcTHBII onpoc

VYK-1 Brmmoninenune 3amanui
Tema 4. OOBIKHOBEHHBIE MPAKTUYECKOTO XAPAKTEPA,
nuddepeHaIbHbIe ypaBHEHUS VHAUBUIYAIBHOTO 3aJaHHUS,
IPOBEPOYHON PabOTHI
YK-1 Brinmonnenue 3aganui
Tema 5. OCHOBBI TEOPUU BEPOATHOCTEMN TNPaKTHYECKOT0 XapaKkTepa,
1 MaTeMaTHYECKOH CTaTUCTHUKHU VHJIUBUAYAJIBHOTO 3a/1aHus,

IPOBEPOYHON PabOTHI

IIpomMexxyTouHas arrecrauus YK-1 Dk3aMeH (YCTHBII)

1.5. Onucanue nokaszarese (pOPMUPOBAHUS KOMIIETCHIMIA

Ko xommerenmmn

[Inanupyemble pe3ynbTaThl 00ydeHUs (I10Ka3aTEH)

YK-1

3HaeT: OCHOBHBIE MMOHATUS JIMHEHHON U BEKTOPHOH alreOphl,
aHAJIMTUYECKON T€OMETPUH, MATEMaTUYECKOT0 aHaJIN3a, TEOPHH

¢ depeHINaTbHBIX YPaBHEHUM, TEOPUU BEPOSTHOCTEN U
MaTeMaTHYeCKOM CTaTUCTUKHU; METO/IbI peIlIEHHs 33/1a4 IO OCHOBHBIM
paszzenaM MaTeMaTUKH, UX TIPUMEHEHUE MIPH OTIMCAHUH PeaTbHBIX
MIPOLIECCOB, OCHOBHBIE MPUHIIUITBI MATEMATHYECKOTO MOAETHUPOBAHUS U
0COOEHHOCTH UX NMPUMEHEHHS B COOTBETCTBUU C YCTAHOBJICHHBIMH
NCUXO(PHU3UOTOTMYECKUMH, BO3PACTHBIMH, T03HABATEIIbHBIMU
0COOCHHOCTSIMHU 00yYarOUINXCs, B TOM YHCIIe 00yUaroluXcsl ¢ 0COOBIMU
00pa3oBaTeNbHBIMU MOTPEOHOCTAMU;

YMeeT: MPUMEHATh METO/IbI alNreOpbl ¥ TEOMETPUH, MaTEMATHIECKOTO
aHan3a, Teopuu TudepeHINaIbHbIX YPaBHEHNH NPU PeIIeHUH 3a/1a4 B
npodeccuoHabHOU cepe; ycTaHABIUBATh TPAHUIIBI IPUMEHUMOCTH
METO/IOB; YMETh MPOBEPSTH PELICHHSI; UHTEPIPETUPOBATh I'paduKu
peabHBIX MPOIECCOB;

Bnaneer: cucremoil (GyHIaMEHTAJIbHBIX MaTEMAaTUYECKUX IOHSTHUH,
HaBBIKAMU DEIICHHS 3aJa4 110 OCHOBHBIM paszjellaM MaTeMaTHKH,
HaBBIKAMU TIOCTPOEHHUS MaTeMaTHYeCKUX MOJENe TMpoleccoB H
COJIepKATEIbHON MHTEPIPETANNU MOTYYSHHBIX PE3yJIbTaTOB; METOIAMHU
aHaJM3a MeIarormyeckor CUTyaluu, npodeccuoHalbHONU pedIiekcuu Ha
OCHOBE CHENHAJIbHBIX HAYYHBIX 3HAHUH B MENAX COBEPUICHCTBOBAHWUS
00pa3oBaTeNLHOrO Mpoliecca.

1.6. Kpurepuu oleHHUBAaHUSA KOMIETEHIMIi Ha Ppa3HbIX 3Tamax MX

(popmupoBanus

Bun tekynieit yueOHoi pabOThI ] KonuyectBo 6anios




(0]0[0) 03D0
KoHcnekTs! nekimn 5 10
PaboTa Ha MpaKTUYECKUX 3aHATHIX 17 20
MonynbHasi KOHTpOJIbHas paboTa 18 -
WMHuBuAyaIbHOE 3ajaHNE 30 30
DK3aMeH 30 30
Bcero 100

HaxonurenpHas cucreMa oneHuBanud mo 100-0aibH0M mKaJje

Yerpipexodai-
JbHAsl CHCTeMa
OlleHHUBAHMS
IK3aMeHa

100-
oaIbHaA
HIKAJIA

bykBennasi mkaJja, coorsercrpywomas 100-
0aJUIbHOM HIKAJIe

CucremMa
OLICHUBAaHUSA
3agyera

O1ianyHo

90-100

A — OTJIMYHO — TEOPETHYECKOE COIePIKaHUE Kypca
OCBOEHO IOJIHOCTBIO, O6€3 MpoOeIoB; HEOOX0IUMBIC
MPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHPOBAHBI; BCE
MPEyCMOTPEHHBIC IPOTPAMMO#t 00yUeHUs
yLIC6HBIe 3aJJaHus BBIITOJIHEHBI, KAYECTBO UX
BBITIOJIHEHUS OI[CHEHO YUCIIOM 0aJUIOB, OJIN3KUM K
IMaKCUMAJIbHOMY

Xopotiio

83-89

B — 04eHb XOPOIIO — TEOPETUUYECKOE COICPKAHNE
Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOeIioB;
HEOOXOIUMBbIC MPAKTHYECKUE HABBIKA PAOOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MPEAYCMOTPEHHBIC
MporpaMMoi 0Oy4eHHs yueOHbIC 3aJaHus
BBIMTOJHEHBI, KAYECTBO BBITTOJIHECHHS OOJBIIMHCTBA
M3 HUX OIICHEHO YKCJIOM 0ajIjIoB, OJIM3KUM

K MaKCHMaJIbHOMY

Xopomo

75-82

C — X0Opo1I0 — TEOPETUYECKOE COJIep KaHNe Kypca
OCBOCHO IOJHOCTBIO; HEKOTOPBIE TPAKTUYECKHUE
HaBBIKH pabOTHI C OCBOCHHBIM MaTE€PUATIOM
c(hopMUPOBaHBI HEIOCTATOYHO; BCE
MIPEAYCMOTPEHHBIE MPOTPAMMOI 00yUIeHUS
yueOHbIE 3a/JaHUS BHIMOJTHEHBI, KAYeCTBO
BBITIOJIHEHHS] HU OJHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHUCIIOM 0aJlIIOB, HEKOTOPHIE BUIBI
3aJIaHWH BBITOJHEHBI C OMIMOKAMU

Y 1oBieTBO-
PUTETBHO

63-74

D — yn0oBIeTBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue AUCIUIIIMHBI OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapaKTepa;
HE0OXOUMbIE TPAKTUUECKHUE HABBIKU PabOThI

C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM
chopMupoBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX POrpaMMOi 00yUYeHHUs
yueOHBIX 3aJJaHUI BBHIIIOJTHEHO, HEKOTOPBIE

U3 BBINOJIHEHHBIX 33JJaHUH, CO/IEpKaT OIINOKHU

Y nosieTBo-

50-62

E - IMOCPEACTBCHHO — TCOPETUICCKOC

3auteHo




PUTEIBHO coJIep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIE€ MPAKTUUECKHUE HABBIKU PabOThI

HEe c(hOpMUPOBAHBI, MHOTHE MPETyCMOTPEHHBIE
porpaMMoil 00ydeHus yueOHble 3a/1aHus

HE BBITIOJHEHBI JTH0O0 KaYeCTBO BHITIOJIHEHUS
HEKOTOPBIX M3 HUX OLICHEHO YMCIIOM OaJlioB,
OJIM3KUM K MUHUMAJILHOMY

Heynosnerso- 2149 FX — HEey10BIETBOPUTEIIBHO — TEOPETHUECKOE
PUTEIBHO coJIep’KaHue Kypca OCBOEHO YaCTHYHO; He 3aureno
HE0OXOIUMBbIE TPAKTUUECKHE HABBIKU PAOOTHI
HEe COPMUPOBAHBI; OOJILITHHCTBO
MPEelyCMOTPEHHBIX [TPOrpaMMOil 00yUeHHs
yueOHBIX 3aJ]aHH HE BHIMIOJIHEHO JIMOO Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0alioB,
OJIN3KUM K MUHUMAJILHOMY; TIpU
JIOTIOTHUTETILHOW CaMOCTOSTENIbHOM paboTe Hal
MaTepHaJIoM Kypca BO3MOXHO MOBBIIICHUE
KauecTBa BBIIIOJIHEHUS yUYEOHbBIX 3a1aHUui

Heynosnerso- 0-20 F — Hey10BIETBOPUTEIHLHO — TEOPETUUECKOE
PHUTENBHO coJiep’KaHue Kypca HE OCBOEHO; HE0OXO0IMMbIe
IIPAKTUYECKHE HAaBbIKU PabOThI

HEe c()OPMUPOBAHBI; BCE BHITIOTHEHHBIEC yUEOHbBIE
3aJ]aHus CoJepKaT TpyObIe OIMOKH,
JOTIOTHUTEIbHAS CAaMOCTOSTeNIbHAs paboTa Hall
MaTepuaioM Kypca He IPUBEIET K KaKOMY-JIn00
3HAYUMOMY MOBBIIICHUIO KQUeCTBA BHIMOTHEHHUS
y4eOHBIX 3aJJaHul

2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1.0ueHoYHbIE CPECTBA TEKYIET0 KOHTPOJIsI (TUIIOBBIE)

IIpoBepounas padora Ne 1
«JIeMeHTBI JINHEHHOW M BEKTOPHOM aJredpbn»

2 0 1 bl
1. Borunciuts Boipakenue (A-BT) AT, rie A= . B=l1 -2
1 21 -
2 -2 1
2. Beruncnuth onpenenurens|3 2 —2|.
0O 3 =2

3. Haiitu anrebpanueckoe TONOJHEHHUE AIIEMEHTA a3, ONPENETUTENS U3 3aJaHus 2.
4. Vcnonwiys popmyiiel Kpamepa, pelmiTh cUCTeMyY JTMHEHHBIX alreOpandyeckux
YPaBHEHUM:




2x-2y+z=1
3x+2y—-2z=3.
3y-2z=1

5. dano: 71 =2+i3, zp =1—i. Beuucnure: (zy —222)19.
6. Hanel Touku A2, 2, 1), B(0, 4, 3) u C(1, 2, 4). Halitu anuHy BekTopa

AB+2BC.
7. Jaubl BektOopbl a=(2,2,-3),
(@+b)(2d—b).

E=(4,—2,—2). Beruncinte  BbIpaxeHue

TecToBOE 3a1aHME
«HOBerHOCTI/I BTOPOTO0 MOPpAAKaA»

1 IloBepxHOCTbH, 3a1aHHAS
ypaBHenueM F(x,y,z)=0 , rae
F(x,y,z) - -MHOTOYJIEH BTOpOU
CTEIICHH, Ha3bIBACTCH. . .

2. B cedeHuu KOHyca IJIOCKOCTHIO,
HE MPOXOJAIIEH YEPE3 BEPIINHY
Y UIMEIOLIEN yTOJl HAKJIOHA K
m1ockoct OXy, MOJIy4HM. ..

3.  CymHOCTh METOJA CEUCHUN
COCTOUT B CJEAYIOLIEM. ..

. TPAHCLICHICHTHOW;

. aNredpandecko BTOPOro NopsaKa;
. KBaJIpaTUYHOM;

. IIOBEPXHOCTBIO BpalCHUS.

B W N =

. JLJTHTIC;

. TUnepoomy;

.Tlapaboiy;

. TIapy TIePECEKAIOIINXCSI MPSMBIX.

B LN =

1. reomerprueckne 0OBEKTHI 331A10T C
IIOMOIIBIO YNCEJI, YPABHEHHU,
HEPaBEHCTB WJIM UX CUCTEM U U3Yy4aroT
r€OMETPUYECKHUE CBOMCTBA (PUTYp
AHATUTUYECKUMU METO/IaMH;

2. CTpOSAT MEPECEUCHHUE TAHHOU
IOBEPXHOCTH C IPYTUMHU ITOBEPXHOCTAMHU
BTOPOI'O MOPSIAKA U ONPEIEISIOT
YpaBHEHUS NOJIYYEHHBIX JIMHUM
[IEPECEUYCHYS,;

3. IOBEPXHOCTH IEPECEKAIOT
IUIOCKOCTSIMM, ITapajuieIbHbIMU
KOOPJIMHATHBIM TUIOCKOCTSIM, U IO BUAY
JMHUMN TIepeceueHus CyasT O
MOBEPXHOCTH;

4. MOBEpXHOCTh MEPECEKAOT PA3TUUHBIMU
IPSIMBIMH, POXOASIIMMH Yepe3 Hayaao
KOOPJIMHAT, U MPOEUUPYIOT MOTYyYEHHbIE
TOYKH TIEPECEUEHUS Ha KOOPIUHATHbIE
IJIOCKOCTH



4 Kakoe 13 JaHHBIX YPaBHEHUN HE | y
oTpeesieT IMIMHIPUIECKYIO " a2 b B
MOBEPXHOCTh X2
2 XY
a b
2
x°
35T
a2 b c’
4. x°=0
5  CeueHueM MOBEPXHOCTH 1. smmunc
4x*+3y* —12z=0 maockocteo 2. rumepboina
x =5 sBusercs 3. mapabona
4. mapa nepecekaromuxcs IpsMbIx
6  IloBepxHOCTH, onpenensemas 1. muuuu y = f(x),z=0Bokpyr ocu OX,
ypaBHEHHEM X~ + y° = f*(y) 2. muHuu y = f(z), y =0Bokpyr ocu Oy
MOXET OBITh IIOJTy4CHa 3. muamu z = f(y),x =0Bokpyr ocu Oy
BpatieHieM 4. muauu y = f(x),z =0Bokpyr ocu Oz
7 x>y 1. snmunTryeckuii mapadboaou
YpaBHeHHe — + 2 =2z 2 .
a’ . DIUTUNTUYCCKUN UTUHAP
OTIpesienserT. .. 3. runepOosMuecKkuil mapadbosoug
4. OAHOIOJOCHBIN TUIIEPOOJION]
IIpoBepounasi padora Ne 2

«JIEeMEeHTbI AHAJTUTHYECKON reoMeTpUum»

1. lana npsimas -2x + 3y — 6 = 0. Onpenaenuts napaMeTpsl k u b.
2. Hauer Touku A(1,2), B(3,3) u C(3,1). Haiitu BbicoTy TpeyronbpHuka ABC,
ONYIICHHYIO U3 BEPIIUHBI A.

3. HaliTu TOuKy nepecedyeHus: mpsamoi X_le = yT_g = % U IUJIOCKOCTH 3x + 5y — z —
2=0

4. Tloctpouts >mamnc 9x°+25)y°=225. Haliti 1mOIyocH, KOOPAMHATHI (OKYCOB,
SKCIIEHTPUCHUTET.

5.CocTaBUTh YpaBHEHHE XOPJIbl OKPYKHOCTH x2 + y? = 49, nemnsuieicss B ToUke A
(1,2) momosiam.

6.IlpuBecTn [aHHBICE YpaBHEHUS TOBEPXHOCTEM K KAaHOHUYECKOMY BHUIY.
[TocTpouth MOBEPXHOCTH METOJI0M CEUYCHUI: a)
T1x*+6y*+5z22 —4xy—4yz—18=0; 6) 3z—-1=x"

IIposepounas padora Ne3
«IIpenenst. [IponsBoanas pyHKIUM
1. Beruucauts npenensl
7 _
2) lim (2x+3) .6) lim x—8
x>0 (3x =2 (x2 1)  x—>82x—T"




2
B)lim —~ 1 1) Im (2x—x/4x2 —4x).

x—)12x2 —x-1 X—>+00
2. Hantu mpou3BoiHbIE

5 X 2
a)y=Inx———=, 6)y=—"——, B)y=COsx-1+x
IIpoBepounasi padora Ne 4

«HHTerpanbHOe HcUKMcIeHre (PYHKIMU OHOM IepeMeHHOo
1. Haiitu HeonpenesIeHHbIE HHTETPaJIbI

a)j[f 2x +—jd 6)[ de B)[ 5 ) [xeax

2 2
2. BerauciauTh onpeiesieHHbIe UHTETPAJIbI a) f(x- 2dx> ©) J‘ ( X2 4 Ljdx

0 Xt
3. BoIuucanuTh miom@ans GuUrypsl, orpaHHIeHHO#M rpapukamu GyHKIMHA: y= x° -
2x+3, y=4-2x

4 Haittu 061acTh onpenenenus GyHKun z = \/x2 — 2x + y2 — /4 — x2 — y?

-
5. BBIUKCIUTE YaCTHBIC IIPOU3BOAHBIC IICPBOI'0O U BTOPOT'O OPAAKOB: Z = arsm;

IIposepounasi padora NeS
«InddepeHuuajbHbie YpAaBHEHUD)
1. Vxkaxure Y ¢ pa3aensroniuMucs nepeMeHHbIMU

a)(x+y)dx+cosydy:O; 0)sin ydy = (x +x2 y )d

2 ' 3
B)tgydy:(x +xy)dx; Ny —y=x".

2. Ykaxwute nuddepeHnmanibHoe ypaBHEHHE TPETHEro MOPsiIKa

a) y”_y':?); 6) ym+x:0; B)y-y'-l—?)xzo; F) y'+X=y3.
X

3. Ykaxwure nuHerHoe [[Y nepBoro nopska.

- d d
a) y'=ye’; 6) y=—2 : B) y=yp-x24e’; ) =D
3x+35y X ¢V +5

4. IuddepennriaibHoe ypaBHEHHE y’(x2 + 9): y3 —1 aBnserca

a) nudepeHraIbHBIM ypaBHEHUEM BTOPOTO TTOPSI/IKA;

0) muddepeHnnanTbHBIM YpaBHEHUEM C Pa3IeSIONIMMUCS TEPEMEHHBIMU;
B) JIMHEWHBIM MU PepeHIInaTbHBIM YPAaBHCHHUEM;

') OTHOPOIHBIM A dhepeHITnaTFHBIM YPAaBHEHUEM.



5. 1Y Buna 2(y’)2 =(y—1)y”" peraercsi ¢ MOMONIBIO 3aAMEHbI

! 14 d ! /4 d
a)y'=p(x) y =d—p; 6) y'=p(y)y"=p=2;
X dy
B)y =u(x)-v(x), y' =u'v+uv'; r)y=x-u,y =u+xu'.

6. 3anumuTe XapakTepucTuueckoe ypaaenue JIY y"+5y=2x.

7. O6mmii maTerpan Y % =cos3xdx UMeeT BUL
v+

a)ln‘y+5‘:%sin3x+c; 0) %hl‘y+5‘:§sin3x+c;

B) ]n|y+5|:sin3x+c; T) ]n‘y+5‘=%sin3x.

8. [Ipounterpuposath qudpepeHnnansHoe ypaBHEHHUE ¢ Pa3aesIIOIUMUCS

2
1+
>, ¥(0)=1

nepeMeHHbIME. Permts 3amauy Kommu: y' =
1+x

9. Haiitu oO1iee peneHne JUHESHHOTO OJTHOPOIHOTO (P hEepeHITNATBLHOTO
YpaBHCHUS BTOPOTO MOPSIIKA C IOCTOSHHBIMU KO3 (OUIIMCHTAMH:
y'+2y'+y=0

TecroBoe 3aganue
«OCHOBBI TEOPUH BEPOSATHOCTEI»

. BepositHocTh P ciiydaitHOTo cOOBITHSI A YJIOBIIETBOPSET YCIOBHUIO
a) P(A)=0; 0) P(A)=1; B)P(A)>1; r)0<P(A)<I.

. KakoBa BepoATHOCTH BBINAJEHUS OYKA pPaBHOTO 3 TpU OJHOM OpocaHuUu

UTPATLHOTO KyOuKa?
a) 1; 0)1/6; B)1/3; r)2/3.
O—@
. ILlens paboraeT mo cxeme W . Pabora kaxxmoro sneMeHTa SIBISETCS
HE3aBHCHMBIM COOBITHEM, BEPOSTHOCTH KoTOporo paBHa (,8. HailTu BeposSsTHOCTH
paboTHI HETH.
. BeposiTHOCTH COOBITHSI A MpU HACTYIUICHUHU XOTs Obl ojHOrO coObITus Hi(i=1, 2,
...,/1)13 TIOJIHOM TPYyMNIbl COOBITUN HAXOAUTCS 10 hopMyIIe:
a) P(4)=Y H,P(A); 0) P(A)=Y P(H,)P(A);
i=l1

i=1

B) P(4)=3 P(H,)P, (A); r) P(4)=Y P(H,) + Py (A).
i=1

i=1

. Eciitm moHery OpocaroT 7 pa3, TO BEpOSTHOCTh BBIIQJCHHUS repda B 5 cCirydasx
BBIYHCIIIECTCS 110 (hopMyTIe:



5 7 6 7 5 5 5 2

veilz) (3] 0a3) (3] melz)(3): nela) (3) -
. Kakoe cBOIICTBO MaTeMaTUIECKOTO OKUIAHUS HE BBIITOJIHICTCSA?

a) MIX+Y]= MIX]+M[Y]; 6) MIX-Y]= MIX]-M[Y];
B) M[CX]= CX; r) MIX- M[X]]=0.
. 3amoJHUTE MYCTYIO KJIETKY psAlla pacupenesieHus ciiyd. Beauuunbl X . Berunciure
MaTeMaTHYECKOE OXKUAHNE CIyYaitHON BEITUYMHBI.
Xi -2 3 7 9
Di 0,1 0,2 0,1

I/IHI[I/IBI/II[yaJILHOC 3aJaHHue

. BBINOIHATE NEWCTBUS HAJ MATPUIIAMHU

3.2 0) (4 -10 11 5\ (0
4—56~9+4 6 o 6
2 1 7)08

. PemuTh cucteMy JMHEHMHBIX ypaBHEHHWH METOIAOM OOpaTHOM MAaTpHUIIbl, METOJIOM
Kpamepa u metonom I"aycca:
2x, +4x, +3x, =7
—3x,+7x, +5x, =48
6x, +8x, +3x, =13
. Jlanbl koopauHatel BepiinH nupamuasl ABCD: A(1; 3; 2), B(—1; 6; 2), C(—1; 3; 8),

- - —

D(1; 6; 10).3anucarp Bektopbl AB,AC,AD B cucreme opT i,j,k W HalTu
MOJYJIM 3TUX BEKTOPOB; HAWTH yroi Mexy Bekropamu AB, AC; HalTH MPOEKIUIO

BEKTOpA AD mHa BEKTOP AB; HaiiTH ILIOLIAIb rpanu ABC; nHaiitTu 00bem
nupamuibl ABCD; HaliTU KOOpAMHATHI IEHTpa TsxkecTU TpeyroiapHuka ABC.

. Jlanbl koopauHaThl BepuidH TpeyrojdbHuka ABC: A (—8;-3); B (0;-9); C(2;5).
Haiitu: nmuHy ctopoHbl AB; ypaBHeHusi cTopoH AB u BC u ux yIJIOBbIE
K03 PUIMEHTHI; BHYTPEHHUN YroyiB; ypaBHeHHWE MenuaHbl AE; ypaBHeHUE U
JuHy BbICOTBI  CD; ypaBHEHHE MNOpPSIMOH, NPOXOASUIEN uepe3 TOuky FE
MapaAJJIETIBHO CTOPOHE AB; KOOpJAUHATHI TOUKU M, PaCIONIOKEHHON CUMMETPUYHO
TOYKE A OTHOCUTENBHO npsiMmont CD.

. Jlaubl ypaBHeHHE KpUBOW 2-ro mopsaka x° +2y°—2x+8y+3=0 u ypaBHEeHHUE

npssmont x+2y+3=0. HallTu kaHOHWYECKHI BUJ YpPaBHECHUS KPHUBOM; TOUYKH

IepecevyeHrst KpUBOU U MIPSMOM; CIETIaTh YEPTEXK.
. Beruuciuts nipeaenst:

2x* +3x-9
npu 1) x,=2; 2)x,=-3; 3)X,=w;
@ B ey DX Dx= I,
-3
6) Tim a

x—3 \/x+1—\/7—x



In(3x+11
Haiitu npousBoanbie:a) y =3x’ +11x°-x° +5; 6) y= —( )zc )
7. 4x~+9

8)y=(7x+3)cos5x; 2) y= J5x2 £3. 021

)

8. IlposecTH MmojHOE UccenoBaHue GYHKIUH y = 2x° — 15x> + 24x + 5 ¥ moCcTpouTH
ee rpaduk.
9. BpluucnuTh HEoNpeIeIeHHbIE UHTETPAIIBI:

dx . \/_ (x+1)
a)[—% 6) | x sin v xdx B
v )J ey e
10.Haiitu muomans Gurypsl, orpaHu4eHHON rpadukaMu: y= ﬁ x=1, y=x-1
x J—

2.2.0ueHoYHbIE CpeaCcTBA /1JIsl MPOMEKYTOYHON aTTeCTAlNH
Bomnpocsl k 3xk3aMeny

. Marpunpl. [erictBus Hag Mmatpunamu. Mx cBoicTBa.

Omnpenenureny (OCHOBHBIE MOHATHS ). Beiuncnenue onpenenuTeneil BToporo
Y TPETHETOo NOpsAKOB. CBOMCTBA ONPEICIUTENEH.

CucreMbl TMHENHBIX AIreOpanyecKuX ypaBHEHUH.

4. PelleHWEe HEBBIPOKICHHBIX JIMHEMHBIX CUCTEM. MaTpUYHBIA METOA
pELIEHUs CUCTEM YPABHEHUM.

Pemenue HeBBIPOXKACHHBIX JIMHEWHBIX cucTeM. Meroa Kpamepa.

Meron I'aycca penienus JIMHENHBIX CUCTEM.

Bekropsl. JIuneinbie onepaunu Haj BekTopamu. Mx comcrBa. lIpoeknus

W

N oW

BEKTOpA Ha OCb.

8. Pazmoxenue Bektopa 1o oprtaMm. Moayne Bektopa. Hampasisronme
KOCHUHYCBI.

9. Cucrema koopauHaT B NOPOCTpaHCTBE. JleMCTBHS HaJ BEKTOpPAMH,
3aJIaHHBIMU CBOMMH KOOPJINHATaAMHU.

10.CkansipHoe npousBeieHre BEKTOPOB. OCHOBHBIE MPHUIIOKEHUS.

11.BexTopHoe npousBeaeHue BEKTOPOB. OCHOBHBIE MPUIIOKEHUS.

12.CMmemanHoe TpOU3BEICHUE TPEX BEKTOPOB, €T0 TEOMETPUUECKUN CMBICIL.

13.06mee ypaBHEHHE TMpPsSMONW Ha IJIOCKOCTU.OCHOBHBIE THUIIBI YpPaBHEHUS
IIPSAMOM Ha IIOCKOCTH.

14.0OcHoBHBIE 3aJlayd O NPSIMOM HA IUIOCKOCTU (YroJl MEXAy NPSIMbIMH,
YCIIOBHSI MAPAJUIEIbBHOCTH M MEPHEHAUKYISIPHOCTH  JABYX  HPSMBIX,
pPacCTOSIHUE OT TOUYKHU JI0 IPSIMOHA)

15.YpaBHeHHEe  IUIOCKOCTH,  MOPOXOJALIEH  4Yepe3  JaHHYI0  TOYKY
NEPHEHANKYJIPHO JAaHHOMY BeKTOpy. (OCHOBHbIE THUIBI ypaBHEHUS
MJIOCKOCTH.



16.0OcHOBHBIE 3a7a4l O IIOCKOCTH (Yrosl MEXAy IUIOCKOCTSMH, YCIOBUS
MapajuieIbHOCTH W TMEPIEHAUKYISIPHOCTH IUUIOCKOCTEH, PACCTOSIHUE OT
TOYKH JI0 TIJIOCKOCTH).

17.Tlonsitie moBepxHOCTH. IloBepXHOCTHM BpamieHUss W npeoOpa3oBaHUe
ckartua.  Dmmuncouasl.  ['unepOomounbl.  Ilapabonouasl.  KoHychl.
[MunuHaprUYeCcKHre MOBEPXHOCTH.

18.1Tonsitue MHOXkecTBa. BritoueHue MHoxkecTB. OObEIUHEHHUE, TIEPECCUCHUE
Y IPOU3BEJAEHUE MHOKECTB.

19.YucnoBble MHOXECTBAa. MHOKECTBO BEILIECTBEHHBIX YHCEIL.

20.DyHk1us u ee cBoiicTBa. CriocoObl 3a1aHus HYHKITUH.

21.0OcHoBHbIE A1IeMeHTapHbIe (YHKIIUU, UX CBOMCTBA U rpaduKH.

22.YucnoBele nociienoBaTeabHOCTH. [Ipenen 4ncioBoil Mocie0BaTeIbHOCTH.
OCHOBHBIE TEOPEMBI O IPEIEIIaX.

23.1Ipenen ¢pynkuuu B Touke. [Ipegen pyHKunm B 6ECKOHEUHOCTH.

24.Apudmernueckue onepauuu Haja npeaenamu.  OcoOble  ciayyau U
HEONPEIEICHHOCTH.

25.1Ipenen ¢pynkuuu B Touke. HekoTopelie 3ameuaTenbHbIE IPEebl.

26.HenpepwiBHOCTh (PyHKIIMNA B Touke. CBoOWCTBa (PYHKIMH, HEMPEPHIBHBIX B
TOYKE U Ha OTPE3KE.

27 Ilonsatue pyHKIUH, TUPPepeHIIMpyEMOI B TOUKE.

28. Auddepennman GyHKIUU U €T0 T€OMETPUUYECKHUI CMBICTT.

29 IlpousBoHasg (PyHKIMU, €€ CMbICA B pa3iIUMYHbIX 3agadax. lIpaBuna
HaxO0>XXJICHUS ITPOU3BOIHON U quddepeHimana.

30.YcnoBusi MOHOTOHHOCTH (yHKIHH. DKCTpeMyMmbl GyHKIUHU. OThICKaHUE
HauOOJIBIIETO U HAMMEHBIIETO 3HAYECHUH (PYHKITUH.

31.00m1as cxema uccienoBaHus (PyHKIIMU U TIOCTPOCHUS €€ rpaduka.

32.1lepBooOpa3Hass U HeomNpeaeaeHHbI uHTerpaid. Tabnuia mnpocTerImx
HEONpeeICHHBIX UHTETPAJIOB.

33.CBOWICTBa HEONPEAECIEHHOTO MWHTErpaja. 3aMeHa I[EPEMEHHOM B
HEOoMpeIeJICHHOM HHTeTpasie, (hopMysia JMHEHHON MOJICTAHOBKH.

34.MHTerpupoBaHue Mo 4acTsM.

35.3ajayua 0  BBIUMCICHMHM  IUIONIAAM  KPUBOJUMHEWHOW  Tpamneuuw.
HuTterpupyemocts HenpepbiBHOM pyHKITMN. Dopmyna Hetotona-Jleiioauna.

36.3aMeHa TEpEeMEHHOM M MHTETPUPOBAHME [0 YACTSIM B OINPEACICHHOM
UHTErpare.

37.1lpunoxenns: onpeaeIeHHOr0 NHTETpaia.

38.3agaun, MpUBOASIIKE K OHITHIO AU(HEePEeHITNATFHOTO YPAaBHECHHUS.



39.Ilonstre nuddepenumansHoro ypapHenus. [lonstue pemenus
muddepeHnanbHOro ypaBHEHHs, O0IIEro U YacTHOTO pelleHus. 3aaada
Kommn.

40.Iuddepenimanpapie ypaBHEeHUs niepBoro nopsaka. Juddepeniuanbapie
yYpaBHEHUS C PA3ACISIONIMMUCS IEPEMEHHBIMH.

41.0xn0ponubie nuddepeHanbHbie ypaBHeHuUs 1-ro nopsaka.

42.luddepenimanbabie ypaBHEHUS BBICIIUX MOPSAIKOB. THIIBI ypaBHEHUIH,
JOMYCKAIOIIUX MOHMKEHUS OPAJIKA.

43.J[IuddepeHnmanpabie ypaBHEHUS BTOPOTO TOpsIka. Pemenne mmHenHbIX
OJTHOPOJHBIX AU(depeHIInaIbHBIX YPAaBHEHHI BTOPOTO OPSIKA C
MOCTOSTHHBIMU KO3 (UITUECHTAMH.

44.0nucanue BEpOSITHOCTHOTO ITpocTpaHcTBa. Onepaiuu Hajl ciaydailHbIMU
coObITHsIMU. Kitaccuyeckoe BEpOSITHOCTHOE MPOCTPAHCTBO.

45.TeopeMsl CII0KEHUS U YMHOXKEHHUS BEPOSITHOCTEN. Y CIIOBHASI BEPOSTHOCTD.
He3zaBucumsblie coObITHS.

46.Dopmyna 1oaHoi BeposiTHocTU. @opmyrsl baiieca.

477.I1oBTOpHBIE HE3aBUCHUMBIE HUcTbITaHUS. DPopmyna bepHyu.

48.CnyuaitHas BennunHa. OyHKIHS pacnpeieNIeHHs] CIIy4YalHON BEJIMYUHBI U €€
CBOMCTBA.

49.JluckpeTHble CITydailHble BETUYMHBI U KX YUCIOBBIE XapAKTEPUCTUKH.

50.A0COMI0THO HENPEPHIBHBIE CITyYaliHbIE BEIUYHHBI U UX YUCIOBbBIE
XapaKTEPUCTHUKHU.

51.OcHOBHBIE TPUMEPBI CITYYANHBIX BETUYMH.

52.KoapduiiueHT Koppemsiiuu U ero CBOMCTRA.

53.IIpeaMer u 3aa4u MaTEMaTUUYECKON CTATUCTUKU. | eHepasibHast 1
BBIOOpOUYHAsA COBOKYNMHOCTH. CriocoObl 0TOOpa. BapuanuonHsiii psij.

54.Cratuctudeckas GyHkius pacnpeaenenus. [ papudeckoe nzodpaxeHue
CTaTUCTUYECKUX PSIOB.

55.0cHOBHBIC TOHATHS TEOPHUH OlLICHOK. Kitaccudukamust TOYedHBIX OIICHOK.
Meton MoMeHTOB. MeTo 1 HaubOBIIIETO PABAOIOA00US.

56.JloBepuTenbHbIEe UHTEPBAJbI. JJOBepUTENbHbIE MHTEPBAIbBI ISl OLICHKH
MaTEeMaTUYECKOI0 0KMIAHUS U CPEIHETO KBAIPATUIECKOTO OTKIIOHEHHUS
HOPMAJIBHOTO PacipeieIeHUsI.

2.3. Bonpochbl ¥ 3a1aHus 1151 IPOBEACHUSA TUATHOCTHYECKOI padoThI

Uro Ha3bIBaeTCs MaTpulield pazmepa mxn?
Kaxkast MaTpuIia Ha3bIBa€TCs MaTPUIIEH-CTPOKON, MATPHIICH-CTONOIIOM?
Kakast maTpuiia Ha3pIBaeTCA KBaApaTHON?
Urto Takoe riiaBHas U MOOOYHAS AUArOHAIA MATPUIIBI?

5. Kakas marpuiia Ha3bIBae€TCsl €AMHUYHOM, HysneBor ? Kak onu
o0o3HavaroTcs?

6. Kaxkas MmaTtpuna Ha3bIBa€TCs TPEYroJbHON, CAMMETPUYHOM ?

7. Kakue MaTpulbl Ha3bIBAKOTCS OJHOTUITHBIMUA?

b



8. Uro Takoe cymMma ABYX MaTpHIL?

9. Ilepeuncnure CBOMCTBA CIOKEHUS JIBYX MATPHIL.

10. Yto Takoe pa3HOCTh ABYX MATpPHIL?

11. Yto Takoe nmpou3BeICHUE JBYX MATPUIL?

12. [lepeuniciure CBONCTBA YMHOKEHHUS IBYX MaTpHIL.

13. Yto Takoe Npou3BeICHUE MATPUIIBI HA YUCIIO?

14. [lepeuriciute CBOMCTBA YMHOXKEHHS MAaTPHUIIBI HA YHUCIIO.

15. MaitTe onpezaesieHne TpaHCIOHUPOBAHHON MaTpPHLIBI.

16. Yto Takoe onpenenuTess n-ro nopsaka?

17. YUTto Ha3bIBAIOT ONpPEICIUTENIEM BTOPOTO MOpsaKa?

18. [laiiTe onpeneneHne ONpeAEIUTENS TPETHETO MOPSAIKA.

19. ChopmynupyiiTe IpaBUIO TPEYTOJLHUKOB JIJIsT BEIYMCIICHHUSI
omnpeAenuTeNnen 3-ro nopsaka.

20. ChopMynupyiiTe mpaBuIIO JJIsI BBIYUCICHUS ONPEACIUTENEH TPETHETo
nopsiaKa

21. Yto noHUMAIOT 1101 OHsATHEM MHOXKecTBa? Kak o6o3HavaroTcs
MHOXkecTBa? 2. UTO Takoe 3JIEMEHT MHOKECTBA?

22. JlaitTe omnpezesieHue mycToMmy MHOKeCTBY. Kak oHO 0603Havaercs?

23. UTo Takoe NOJAMHOKECTBO, PABHBIE MHOKECTBA?

24. OxapakTepu3yiTe onepanuy HaJl MHOXKECTBaAMU.

25. JlaiiTe XapaKTEepUCTUKY BCEM UYHMCJIOBBIM MHOKECTBAM.

26. OxapakTepu3yiuTe YUCIOBbIE TPOMEXKYTKHU.

27. Yto Takoe (yHKIIMS, 3aBUCUMAs IEPEMEHHAsI, HE3aBUCHUMAs
nepeMeHHas ?

28. Uto Takoe o0sacTh onpeeaeHus: U 00J1acTh 3HAUCHUS ?

29. [aiite onpenenenue rpaduka GyHKIUU?

30. Ilepeuncnute ciocoObl 3a1aHus PYHKIUH.

31. Kakue QpyHKIIMM HA3BIBAIOTCS YETHHIMU, HEYCTHBIMU?

32. Kakue (pyHKIIMY HA3bIBAIOTCS BO3PACTAIONIMMU, YOBIBAIOIIIUMHU?

33. Kakue (pyHKIIMN HA3BIBAIOTCS OTPAHUYCHHBIMU, IEPHUOUIECKUMHU?

34. Jlaiite onpeneneHue oOpaTHON (PYHKITMH, CIIOKHON (DYHKITUH.

35. OxapaktepusyiTe OCHOBHBIC dJIeMEHTapHbIe (YHKIIUU U UX TpaduKH.

36. YTo Ha3bIBAIOT O-OKPECTHOCTHIO TOUKHU?

37. Uto Takoe npenen GyHKIUU B TOUKE, Npeaea GyHKIIMU Ha
OECKOHEYHOCTH?

38. Ha3oBurte He0OX0aMMOE U TOCTATOYHOE YCIOBHE CYIIECTBOBAHUS
npenena GyHKIUHA B TOUKE.

39. Uemy paBeH mpejel B TOUKE KOHCTAHThI?

40. ChopmynupyiiTe TEOPEMBI O TIpeIesiaX B TOUYKE CYMMBI, IPOU3BEICHMUSI,
YaCTHOTO BYX (YHKIIUH.

41. Kakue QyHKIIMM Ha3bIBAIOTCS 0€CKOHEUHO-O0IBIIMMH B TOYKE,
OECKOHEUHO-MaJILIMU B TOUKE?

42. ChopMynupyiTe TEOPEMY O CBSI3U MEKITY 0€CKOHEYHO-OOIBIITUMHU U
OECKOHEUHO-MaJIBIMU (YYHKITUSIMH.

43. ChopMynupyiTe TEOpEMBI O 3aMeUaTeNIbHBIX Mpeeax.



44. Yrto Takoe IKBUBAJICHTHBIE OECKOHEYHO—MaJbIe?

45. ChopmynupyiTe TeOpeMy O BHIYUCICHUH MPEesia OTHOIICHUS
O0ECKOHEYHO-MaJIbIX.

46. HanuiuTe TabauIly S5KBUBAJICHTHBIX 0€CKOHEUHO-MAaJIbIX.

47. Yto Takoe mpupallieHue aprymeHTa?

48. Yto Takoe npupaiieHue QyHKIun?

49. MaiiTe omnpezaesieHUe MPOU3BOAHON (PYHKIIMM B TOUKE.

50. B 4em coCcTOUT airOpUTM HAXOKJICHHS TPOU3BOTHOM ?

51. B yeMm CyIHOCTh T€OMETPUUECKOTO CMBICIIA TPOU3BOTHOM ?

52. B 4eM cocTOUT PU3NUECKUIT CMBICI TPOU3BOTHOM?

53. Hanummte Tabnuily mpOM3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHUH.

54. ChopmymupyiTe u TOKaKUTE TEOPEMBI O TIpaBUIIaX
i pepeHInpoBaHUS.

55. Chopmynupyiite TeOpeMy O MPOU3BOAHOM CIIOKHON (DYHKITUH.

56. Chopmynupyiite TeopemMy 0 MPOU3BOIHON 0OpaTHOU (PYHKITUH.

57. Chopmymupyiite Teopembl Depma, Pomsa, Komm, Jlarpanxka.

58. B dem cToUT KpuTEpUi MOCTOSTHCTBA?

59. Cdopmynupyiite TeOpeMy O PU3HAKE MOHOTOHHOCTH (JJOCTaTOUYHOE
YCIIOBHUE) € JOKA3aTEIbCTBOM.

60. Uto Takoe kpuTHUECKas TOUKA (PYHKITUU?

61. B uyewm ctout nmpaBuiIo ucciaeaoBaHus GYHKIUA HA MOHOTOHHOCTb?

62. Yto Takoe TOYKa MaKCMMyMa, MUHUMyMa?

63. UTo Ha3bIBAIOTCS SKCTpEMyMaMH PyHKIUU?

64. Chopmynupyite TeOpeMy 0 HEOOXOJIMMOM YCIIOBUH DKCTPEMyMa.

65. Cdopmynupyiite TeopeMbl 1 1 2 0 T10CTaATOYHOM YCIOBUM DKCTPEMYyMa.

66. B yeM cocTOUT MpaBUiIO UCCIEAOBAHMS (PYHKIIMU HA IKCTPEMYMBbI?

67. Chopmynupyiite TeopemMy 0 HAUOOJBIIIEM U HAMMEHBIIIEM 3HAYCHUU
GyHKIIUU Ha OTpPE3Ke.

68. Korna rpadguk QyHKIMM Ha3bIBAETCS BHIMYKIJIBIM BBEpX (BHU3)?

69. ChopmympyiTe TeOpEMY JO0CTATOYHOE YCIOBHE BBITYKIOCTH.

70. [laiite onpeneiacHne TOYKU Ieperunoa.



