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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. OOaacTh NpUMEHEHUSA

®onn oneHouHbIX cpeAcTB (DPOC) — HeoTbemisieMas dYacTh pabodeit
porpamMMbl TUCHUILIMHBL MaTeMaThka U NpeIHa3HauyeH Il KOHTPOJIS M OLEHKH
00pa30BaTENbHBIX JTOCTHKEHUN CTYJEHTOB, OCBOMBIINX IPOrpaMMy TUCIUTLIAHBI
Maremaruka.

1.2. Iean u3axa4u ¢poHIa OLIEHOUYHBIX CPEACTB.
Henp ®OC — ycTaHOBUTH COOTBETCTBHUE YPOBHS MOATOTOBKH 00YYaIOIIETOCs

tpeboBanusiM  DPI'OC  BO OGakanaBpuaT 10 HANpaBICHUIO MOATOTOBKU
04.03.01 Xumusi, yTBep>KISHHBIM IPUKa30M MUHHUCTEpCTBA 00pa30BaHUs U HAYKU
Poccuiickoit  ®eneparun ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHUSIMH U
nononaHeHusiMu), IIpodeccrnoHanbHbIM cTaHIapTOM, yTBEpKIE€HHBIM IIprkazom
MuHucrepcTBa TpyAa W couudanbHOM 3ammTbl Poccuiickoit ®enepamuun «O0
YTBEPXKJICHUH MPOPECCHOHAIBHOTO cTaHaapTay oT 18 okTsiopst 2013 1. Ne 5441 (c
U3MEHEHUSIMU W JomnojHeHusiMu),  [IpodeccuoHalbHBIM  CTaHIApPTOM,
yTBepkKIeHHbIM [IpukazoMm MuHucTepcTBa TpyJa M COUHUAIBHOW 3alllMThI
Poccuiickoii ®enepanun «O0 yTBepKIeHUM NPO(ECCHOHATBHOTO CTaHIApTa»
ot 22 mast 2017 r. Ne 4311 u IIpodeccroHanbHbIM CTaHIAPTOM, YTBEPKIECHHBIM
[Tpukazom MuHHMCTEpCTBA TPyAa U COUNMAIBHOM 3amuThl Poccuiickoit denepanun
«O0 yTBepkIeHnH MPoPeCcCHOHABHOTO cTanaapTa» ot 22 mast 2017 r. No 432H.

1.3. Ilepeyenr KommeTeHUMii, (popMHUPyeMBbIX B IpoLecce OCBOCHHS
OCHOBHOI 00pa30BaTE/ILHON MPOrPaMMBbI
[Ipouiecc ocBOeHUsT UCUUIUIMHBI HAIIpaBjieH Ha (JOPMHUPOBAHUE CIEAYIOIINUX
KOMITETEHLIUH U MHIUKATOPOB UX JOCTUKEHUS:

Koa no ®I'OC BO NuaukaTop 1oCcTHKEHHS

Ob6menpodeccnoHanbHbIe

OIIK-3 OIIK-3.1.

Cnocoben MNPUMCHATH pPacCuYCTHO- HpI/IMCHHCT TCOPCTUUCCKHUC u
TCOPETUYCCKUC METOABI  IJId HU3YUCHUA | IIOTYOMIIUPUUCCKUE MOJACIIN IIPU PCIICHUN
CBOMCTB BEIIIECTB U MMponeCCoOB C UX YUAaCTUCM | 3aa4 XUMHYSCKOMN HAITPpaBJICHHOCTH

C HCIIOJIB30BaHHEM COBpeMeHHOfI
BBIUMCIIMTEILHOM TEXHUKHU

OIlK—+4 OIIK—4.1.

Cnocoben MJIAHUPOBATH pabotsl | Ucrons3yer ©6a30Bbie 3HaHUS B 00JacTH
XUMUYECKON HANpaBJICHHOCTH, | MATEMAaTUKU W (U3MKA TpPHU TUJIAHUPOBAHUH
00pabaThIBaTh u WHTEPIPETUPOBATH | PAOOT XMMHUYECKOW HAMPaBICHHOCTH

TIOJIVUCHHBEBIC PE3VYJIbTAThl C UCITIOJIB30BaAaHUCM
y pesy OITK—42.




TCOPETUYCCKUX 3HAaHUM | MPAKTUYCCKUX
HAaBLIKOB PCIICHUA

OO6pabatbiBaeT JaHHBIE C HCIOJIb30BAHHEM
CTaHJAPTHBIX  CIIOCOOOB  amIpPOKCHUMAIUN

YN CJIICHHBIX XapaKTCPHUCTUK

1.4. Drtanbl ¢popMUpOBaHMS KOMIIETEHIHI W CPeACTBA OLEHUBAHMUS
YPOBHSI UX ¢(hOPMHPOBAHHOCTH

KoHTpo/ibHO-01IeHOYHbIE
Tanbl MHPOBaHHUS KOMIIETeHIIUH MIleTeHIIUH AcTBA / cnl
Jdra 0 oBa KOMIIeTe Kommnere cpeacrsa / cmocoo
OlleHUBAHUS
1 cemectp
Tema 1. DieMeHTBI TMHENHON U BEKTOPHOU OIIK-3, Yerublii onpoc,
OIIK-4 WHJUBHIyalIbHOE 3aaHUE
anreopsl. ’
KOHTpOJIbHast paboTa
Tema 2. AHanuTHUECKas FreOMETpUsl Ha OIIK-3, YeTnblit ompoc,
OIIK—+4 WHJUBUIyaJIbHOE 33/I1aHHE,
TIJIOCKOCTH M B IPOCTPAHCTBE.
KOHTpOJIbHast paboTa
-3, €CT, YCTHBIN OIIpOC
OIIK-3 Tecr, ,
Tema 3. OcHOBBI MaTeMaTH4ecKoro ananusza | OIIK—4 WHIUBUIYyAIBHOE 3aJaHHC,
KOHTpOJIbHAsI paboTa
[IpomexyTouHas aTTecTanus OIIK=3, 3auer (ycrneii)
POMEAY OTTK—4
2 cemecTp
Tema 4. OOBIKHOBEHHBIE OIIK-3, YeTnblit ompoc,
OIIK—+4 VHJIUBUYaIbHOE 33/IaHUE,
muddepeHnranbHble ypaBHEHHS
KOHTpOJIbHasI paboTa
Tema 5. OCHOBBI TEOPHHU BEPOSTHOCTEH 1 OIIK-3, Tecr, ycrhblit onpoc,
. OIIK—+4 VHJIUBUYaJIbHOE 33/IaHUE,
MaTeMaTH4YeCKON CTaTUCTUKH
OIIK-3, Ok3aMeH (yCTHBIN)
[IpomexyTouHas aTTecTalus
OIIK—+4
1.5. Onucanune nokazareseii GopMUPOBAHHUSA KOMIIETEHINH
Kon Ili1anupyemble pe3y/ibTaThbl 00y4eHus (IM0OKa3aTesn)
KOMIIeTEeHIIUH
OIIK-3 3HAeT:
— TIOAXOBI K PEIICHUIO 3a7a4 U3 OCHOBHBIX Pa3/IeJIOB MaTEMAaTHUKH, a
TaKkKe WX TPUIOKEHHUS B TPHUKIAAHBIX XHMHUYECKHX 3ajadax,
OCHOBHBIE MIPUHLUIIBI MaTeMaTHU4eCKOoro MOJIETTUPOBAHUS
XUMUYECKHUX MTPOIIECCOB;
yMeer:

— IPUMEHATH TEOPETUYECKUE 3HAHMS K PEIICHUIO 3a1ad II0 Kypcy
MaTeMaTUKd M XHUMHH, TOJIy4aTb M 00pabaThiBaTh pe3yJbTaThl
Hay4HBIX YKCIIEPUMEHTOB;

BJIa/ieeT HABbIKAMH:

— CHCTEeMaTHu3aluH IMPAKTHYCCKOI'O0 HCIIOJIb30BAHUA 0a30BBIX 3HAHUI U
METOJIOB MaTeMaTHUKH HCCIIEAOBAaHMS CBOMCTB BEIIECTB U ITPOLCCCOB.




OIIK+4

3HaeT:

yMmeeT:

BJ1ajJjeeT HAaBbIKaAMM:

OCHOBHBIC TOHSTHA U JO0Ka3aTeNbCTBA (PaKTOB OCHOBHBIX pa3feiioB
Kypca MAaTeMaTU4eCKOro AaHajlu3a, AHAINTUYECKOM TIE€OMETPUH WU
JTUHEHHOW anreOpbl, TEOPHUM BEPOATHOCTEH, MaTeMaTUYeCKOn
CTaTHUCTUKH, PETPECCHOHHOTO aHAIN3a;

0COOEHHOCTH UX UCIIOJIB30BAaHUU B paboTax B 00JIACTU XUMUU;

. METO/1bI 00PabOTKH MOJTyYEHHBIX YMCIOBBIX PE3YJIbTATOB.

MPUMEHSATh MaTeMaTU4YeCKUe METO/Abl 00paboTku MHpOpMaNUU TpU
pEeLICHUU XUMUYECKUX 3a/1a4, aHAIIM3a U MOJCIIMPOBAHUS XUMUYECKUX
IIPOLIECCOB;

OLIEHUBATh IpenanojaracMple (U3NYECKHUEe U MaTeMaTHYeCKHe
OrpaHUYEHUS HAa Pa0OThl XMMUYECKON HAIIPABIEHHOCTH.
CUCTEMAaTU3UPOBATh, WHTEPIPETUPOBATH PE3YJIBTAThl Pacy€ToB U
COOCTBEHHOT'0 HKCIIEPUMEHTA,

MIPOU3BOJUTh TOYEYHOE M HHTEPBAIbHOC OLIEHUBAHHUE Pa3JIMYHBIX
[apaMeTpoB  XHMHMYECKHX IPOLECCOB, OINPEACNATh OCHOBHBIE
XapaKTEPUCTUKHA LEHTPAIbHOM TEHIECHUMH U  XapaKTCPUCTUKU
paccesHusl.

MIPUMEHEHHSI CUCTEMBI ()YHJAMEHTAJIbHBIX MAaTEeMaTHUECKUX MMOHITUN
B XO/JI¢ HAYYHBIX UCCIICIOBAHUN;

TEOPETUYECKOTO W IKCIEPUMEHTAIBHOIO HCCICIOBAHUS MOJelei
XUMHYECKHUX TPOIECCOB;

OLICHUBAHHUS JIOMyCTUMOCTH MPAKTUIECKOTO MPUMEHEHUS
MaTeMaTHYECKUX U (PU3NICCKUX 3aKOHOB M UX aJaNTanuy K paboram
B 00JIaCTH XUMHUU;

MPAKTUYECKOTO HCIOJIb30BAaHUS CTAaHIAAPTHBIX METOJOB aHallu3a,
00pabOTKHU M MPEJICTABIICHUS] PE3YJIbTATOB U3MEPEHUI.

1.6. Kpurepnu ouneHMBaHMS KOMIETEHUMH Ha Pa3HbIX 3Tanax MX

(popmupoBanus

Ounas ¢popma o0ydeHus

Bup yueOHoit padoTbl KonuyectBo 0a/1s10B

1 cemectp
Perienue 3a/1a4 Ha MPAKTUYECKUX 3aHATUSIX 40
KoHTpoabHbIE pabOThI 15
WHnrBuyanpHOE 3aaHUE 20
3ager 25
Hroro 3a 1 cemectp: 100

2 cemecTp
Pemienue 3a1a4 Ha NPAKTUYECKUX 3aAHATUAX 32
KonTtposbHbIe paboThI 10




WNunuBuayanbHOE 3aaHIe 28
JK3aMEH 30
HTroro 2 cemectp: 100

HakxonureapHasa cucreMa oneHuBanud mo 100-0a,sibH0M mKaJje

Yeruipexoali-
JIbHAs cucTeMa
OlLleHUBAHUS
IK3aMeHa

100-
oaLlIbHAA
HIKAJIA

BykBennas mkaJsa, coorsercrpyromast 100-
0aJIbHOM HIKaJIe

CucremMa
OLICHMBAHUSA
jadera

OTJINYHO

90-100

A — OTJIMYHO — TEOPETUYECKOE CO/IepPIKaHue Kypca
OCBOCHO IMOJTHOCTBIO0, 0€3 mpoOesoB; HEOOX0IUMEIC
MPaKTUYECKHE HABBIKA PA0OTHI C OCBOCHHBIM
MaTepuaioM chOPMUPOBAHBI; BCE
PEyCMOTPEHHBIC IPOTPAMMOM 00yUeHUS
y‘-Ie6HI)Ie 3aJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITTOJIHEHHS OIICHEHO YKMCIIOM 0aJllIoB, OJIM3KUM K
MaKCUMaJIbHOMY

Xopo1io

83-89

B — 0o4eHb XOPOIIIO — TEOPETUUYECKOE COJIEPIKaHUE
Kypca OCBOCHO MOJTHOCTBIO, 0€3 TIPOOEIIOB;
HEOOXOAMMBIC MPAKTHYECCKUE HABBIKKA PAOOTHI C
OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBaHBI; BCE MPEYyCMOTPEHHBIE
MporpamMmMoil o0ydeHus yueOHbIe 3a1aHHs
BBITIOJTHCHBI, KAUECTBO BHITIOJHEHHSI OOJIBIITMHCTBA
M3 HUX OLICHEHO YKCJIOM 0ajjIoB, OJIU3KUM

K MaKCUMaJbHOMY

Xopomo

75-82

C — X0opo1Io — TEOPETUYECKOE COJIEpKaHNE Kypca
OCBOEHO ITOJTHOCTBIO; HEKOTOPBIE IPAKTUUYECKUE
HaBBIKH pa0OTHI C OCBOCHHBIM MaTE€pUAJIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MPeAYyCMOTPEHHBIE MPOTPAMMON 00yUIEHUS
ydeOHbIe 3aJaHUs BBIIIOJIHEHBI, KAUeCTBO
BBITIOJHEHUSI HA OJJTHOTO M3 HUX HE OLIEHEHO
MUHUMATbHBIM YHCIIOM 0alljIOB, HEKOTOPBIC BUIBI
3a/IaHHI BBITIOJHEHBI C OMIMOKAMHU

Y noBnerBo-
PUTEIBHO

63-74

D — y10BIETBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue TUCUUIIIMHBI OCBOEHO YACTHUYHO, HO
po6esbl He HOCAT CYIIECTBEHHOT'O XapaKTepa;
HE0OXO0IMMBbIE MTPAKTUUYECKHE HaBBIKU PaOOTHI

C OCBOCHHBIM MaTEpUAIOM B OCHOBHOM
chopMHUpPOBaHBI; OOJBITUHCTBO
MIPEYCMOTPEHHBIX MPOrpaMMoi 00yUeHHS
y4eOHBIX 3aJJaHHI BBITTOJIHEHO, HEKOTOPHIE

13 BBINOJIHEHHBIX 3aJJaHUH, COAePIKaT OMIMOKU

Y nosnerBo-
PUTEIHHO

50-62

E — nocpencTBeHHO — TeOpeTHYECKOE
coJiep’kaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIEe MPAKTUYECKHE HABBIKU PAOOTHI

He c(OPMUPOBAHBI, MHOTHE MTPEyCMOTPEHHbBIE

nporpamMmoii o0yueHusi yaeOHbIe 3a1aHus

3auTeHo




HE BBIMIOJIHEHEI JIH00 Ka4eCTBO BELITOIHEHUS
HCKOTOPBIX U3 HUX OLCHCHO YHUCIIOM 6aJ'IJ'IOB,
OIU3KUM K MHHHUMAJIbHOMY

HeynoBnerso-
PUTEIBHO

21-49

FX — HeyIOBIETBOPUTENIBEHO — TEOPETUIECKOE
coJiepKaHue Kypca OCBOGHO YaCTHUYHO;
HEOOXOMMBIE PAKTUYECKUE HABBIKU PAaOOTHI
He c(OPMUPOBAHBI; OOJIBITHHCTBO
IIPEAYCMOTPEHHBIX IIPOTPaMMOil 00yueHHUs
y4eOHBIX 33JaHUI HE BBIMOJIHEHO MO0 Ka4yeCTBO
UX BBIIIOJHEHUS OLIEHEHO YHCIIOM 0aJuIoB,
ONMU3KUM K MUHUMAJIbHOMY; TIPU
JOTIOJTHUTEIbHOM CaMOCTOATENILHON paboTe Hax
MaTepHaiOM Kypca BO3MOKHO TTOBBIILICHHUE
Ka4yecTBa BBINIOJHEHUS YUeOHBIX 3aaHUi

Heynosnerso-
PUTEIBHO

0-20

F — Hey1oBI€TBOPUTENBEHO — TEOPETUYECKOE
coJiepKaHue Kypca He OCBOEHO; HEOOXOJMMbIe
MPAKTUYECKHE HABBIKH PAOOTHI

He c(hopMUPOBaHBI; BCE BBIIIOJIHEHHBIE yUeOHbIE
3aJJaHus CoJIepKaT IrpyObIie OMHOKH,
JIONIOJTHUTENIbHAS CAaMOCTOATENIbHAS paboTa Hajl
MaTepHaJIoM Kypca He IPUBEIET K KAaKOMY-THO0
3HaYMMOMY IOBBIILIEHHIO KaueCTBA BHIMOJIHEHUS
y4eOHBIX 3aJaHuH

He 3aureno




2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.01eHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBBIE)

Konrpoabnasi padora Ne 1
I 1

1. Boruucauts Beipaxkenue (A-BT) AT, rue Az( 20 IJ, B=l1 -2
-1 2 1 B
3 0
2 -2 1
2. YOpOCTHUTH U BBIYHUCIIUTH ONPEIEIUTEID 3 2 =2
0O 3 -2

3. Haiitu anreOpanueckoe JIOMOJTHEHUE AJIEMEHTA a3, ONPESTUTENS U3 3aaHus 2.
4. Ucnonw3ys Gopmynsl Kpamepa, pemiuTh CUCTEMY JTUHEUHBIX alreOpandeckux

YPaBHEHHM:
2x-2y+z=1
3x+2y—-2z=3.
3y—-2z=1

5. laHo: z1 =2+413, zp =1—i. Beraucaurs: (7 —222)19.

6. lannl Touku A(2, 2, 1), B(0,4,3)u C(1, 2, 4). Halitu nnmuny Bexktopa AB + 2BC.
7. Jlanel BekTOphl @ = {2; 2; - 3}, b = {4; -2; -2}. BpHCIUTL BBIpaXEHUE
(a+b)-(2a-b).

KounrpoabHasi padora Ne 2

1. Mana npsimas -2x + 3y — 6 = 0. Onpenenuts napametpsl k u b.

2. JTanst Touku A(1,2), B(3,3) u C(3,1). Haittu BwicoTy TpeyronbHuka ABC,
OMYIIIEHHYIO U3 BEPIIUHBI A.

3. HaliTu TOuYKy nepecedyeHus: npsMou x_le =
2=0

4. TloctpouTh smumarnc 9x*+25y*=225. HalTu mosyocH, KOOPAMHATHI (POKYCOB,

-9 -1
yT = “— M MIOCKOCTH 3x + 5y — 7 —

OKCIIEHTPUCHUTET.
5. CocTaBHUTh ypaBHEHHUE XOPbI OKPYKHOCTH x2 + y? = 49, nensimiencs B Touke A
(1,2) mononam.
6. IlpuBecTH JnaHHBIC YpaBHEHHS TOBEPXHOCTEH K KAHOHMYCCKOMY BH]Y.
[TocTpoutsb OBEPXHOCTH METOZ0M CCUCHMUIA: a)
Tx*+6y*+57° —4xy—4yz—18=0, 6) 3z—1=x"

TecToBOE 3a71aHME



«IToBepXHOCTH BTOPOTO NMOPSAAKA»

IToBepxHOCTB, 3a1aHHAs
ypaBHenueM F(x,y,z)=0,
rae F(x,y,z) — Bropou
CTEIICHU, HA3bIBACTCHA. ..

B ceuenuu konyca
IUIOCKOCTBIO, HE
MPOXOASAIIEH Yepe3
BEPILIVHY U UMEIOLIEN yTOJI
HAaKJIOHA K 110ockocTu Oxy,
MOJIYYHUM. ..

CymHocTh MeTO1a
CEYCHUH COCTOUT B
CJIEIYIOLLEM. . .

Kakoe n3 maHHbIX
YPaBHEHUU HE OIPEECISAET
HWJIMHIPUYECKY IO
ITIOBEPXHOCTh

CeucHHEM IMOBEPXHOCTH
4x*+3y*—-12z=0

l. TpaHCUEHAEHTHOM;

2. anre0Opanvyeckoi BTOPOro MOpsaKa;
3. KBaJpaTU4HOWU;

4. MOBEPXHOCTHIO BpAIICHUS.

. DJLTUTIC;
. TUIIepOOITY;

. mapabouy;

. TIapy MEePECEKAIOIINXCS MPSIMBIX.

N W o =

1. reomeTprueckre 0OBEKTHI 334a10T C
IIOMOLIBIO YHCEJI, YPABHEHNUW, HEPABEHCTB WIIN
UX CUCTEM U U3y4arOT FEOMETPUYECKUE
CBOMCTBA (PUT'yp aHATUTUYECKUMU METO/IAMH;
2. CTPOSAIT NEPECEUCHHE TAHHOW IIOBEPXHOCTH C
JIPYTUMH OBEPXHOCTSMHU BTOPOTO NOPSIAKA U
ONPENEIIAIOT YPABHEHHUS MOJYYEHHBIX JIMHUM
IIEPECEUCHHUS;

3. TOBEPXHOCTH MEPECEKAIOT MNIOCKOCTSIMH,
IapajulesIbHBIMU KOOPAMHATHBIM IJIOCKOCTSIM,
Y 110 BUlY JIMHUM NIEPECEUEHHUS CYIAT O
ITOBEPXHOCTH;

4. NOBEPXHOCTh NEPECEKAOT PA3INYHBIMU
MPSAMBIMH, IPOXOIAIIAMH YEPE3 HAYaAJI0
KOOPAMHAT, U IPOCLUPYIOT NOJIYYEHHbIE
TOYKH IIEPECEUCHMS HA KOOPIUHATHBIE

ITIJIOCKOCTHU
2 2
1.x—2+ly)—2=1
a
2 2
2.X—Z—Z—2_o
a
x2 y2 Z2
Sty el
4. x*=0
1. »murc

2. runepboia
3. mapabona



IJIOCKOCTBIO X =5 4, napa rnepeCCKAr0MmnXCs IMpsAMbIX

SIBJISICTCS
6  IloBepxHOCTD, 1. nuuum y= f(x),z=0Bokpyr ocu OX,
OIIpCACIACMad 2. quHuu y = f(z),y =0Bokpyr ocu Oy
ye aBHfHHel\: 3. muanM Z = f(y),x =0Bokpyr ocu Oy
X4y =/(y) mowet 4. muauM y = f(x),z =0Bokpyr ocu Oz
OBITH MOTy4YCHA
BpaIeHueM
7 VpasHenue x_z N y_2 _o, 1. BJIJII/IHTI/I‘-IGCKI/II\/\:I apaboJIow T
a* b 2. DIUTMNTAYECKUHA IHITUHID
OTIPEICIISCT. .. 3. runepOoMUecKuii mapadboIon;I
4. OIHOIOJOCHBIN TUIIEPOOION]T

NupuBuayanabHoe 3ananue (1 cemectp):

. BBINOIHATE NEWCTBUS HAJ MATPUIIAMHU

3 2 0)(-4

[ n
2 1 7 8

. Pemmnth cucteMy JIMHEHHBIX ypaBHEHUU METOJOM OOpaTHOM MATpHUILbI, METOJOM
Kpamepa u merogom I'aycca:
2x, +4x, +3x, =7
—3x, +7x, +5x, =48
6x, +8x, +3x, =13
. Haltun panr wmarpuubl METOJOM OKaWMIISIONIMX MHUHOPOB U IPU TOMOIIU
3JIEMEHTApHBIX MTPE0OPa30BaAHUN CTPOK U CTOJIOLIOB:

1 1 5 5
-2 -3 -1 3

7 5 5 3

2 2 -2 2

. IlpencraBuTh B TPUTOHOMETPUYECKON M TMOKa3aTeNbHON (hopMax KOMILIEKCHOE

YUCJIIO0 —Zﬁ — i2ﬁ . U300pa3uts ero.
. Janbl koopauHatel BepiuH nupamuisl ABCD: A(1; 3; 2), B(—1; 6; 2), C(—1; 3; 8),
D(1; 6; 10). 3anucath BEKTOPHI E, TC,E B CUCTEME OPT i, ],Ig Y HAUTHU MOZYJIH

ATUX BEKTOPOB; HAUTHU yroJl MeXAy BeKTopaMu ARB, AC; HAUTU NPOEKIUIO BEKTOpa

AD Ha BEKTOP AB ; HaiiTH riomnaab rpanu ABC; navitu o6bem nupamuisl ABCD;

OTPENICNIUTh KAKOW TPONUKOW BEKTOPOB (JIEBOU WIIM MPABOM) SIBJSIOTCS BeKTOpa AB



, AC,AD; wnaiitu opT Bekropa AB; HalWTH KOOPIMHATHI IEHTPA THKECTH
TpeyroibHuka ABC.

. Jlanpl BekTOpa a=4m+1, b=3m—1n, MOAYJIU BEKTOPOB |mi|=]1,

i|=3, yron
MEXKy HUMU (ﬁ1,17i) =277 /3. HaliTu poeKIuIo BEKTOPA.

. Janbl koopauHatel BepuiuH TpeyroiabHuka ABC: A (-8:-3); B (0;-9); C(2;5).
Haiitu: mimHy ctopoHsl AB; ypaBHeHust cTopoH AB u BC u uX YIJOBBIE
K03 GUIIUEHTHI; BHYTPEHHUH yTOJ B; ypaBHEHHE MeIuaHbl A E£; ypaBHEHHE U ITTUHY
BbICOTBI CD; ypaBHEHHE OucceKTpUchl AK; ypaBHEHUE NPSIMOW, MPOXOISAIIEH Yepes3
TOYKYy FE mapajuieapHO CTOpOHE AB; KOOpAWMHATBl TOYKU M, pPacloyIOKEHHOU
CUMMETPUYHO TOUKE 4 OTHOCHUTENBHO npsiMon CD.

. JlaHbl ypaBHeHHEe KpuBOH 2-ro mopsaka x°+2y>—2x+8y+3=0 u ypaBHEHHE
npsaMoil x+2y+3=0. HallTu kaHOHMYECKU! BHUJ ypaBHEHUS KPHUBOM; TOUYKHU
NIEpECEUCHMSI KPUBOU U NPSMOM; CAENATh YEPTEXK.

. IIlpuBectH JaHHOE ypaBHEHHWE TMOBEpXHOCTH 144x* +9y°*+7°—-144=0 «

KaHOHMYECKOMY BHY. [IOCTpOUTH NOBEPXHOCTH METOAOM CEUECHUM.

10. BeranicnuTh npeienst:

2 p—
a) lim 2x2 *3x=9 opu 1) x,=2; 2)x,=-3; 3)X,=o;
x—=>x0 3x° +5x—12
x-=3

6) lim
)x—>3 Jx+1-+7—x

11.Haiitu npou3BOaHbIE:

a) 0) 8) 2)
_In(3x+11) y=

=3x"+11x°-x+5 y=———— y=(7x+3)cos5x
) PN 573

12.IIpoBecTu moaHoe uccneaoBanue GyHKuu y = 2x 3 — 15x 2 + 24x + 5 ¥ MOCTPOUTH

ee rpaduk.



Kontpoabnasi padora Ne 3

1. Haiitu HeonpeeneHHble MHTErPAJIbI

2
a)j(%/?zx3+i2jdx,6)j[x _1de,s)j
X

X

X
dx, T) | xe “dx
x* =5 J :

2 2
2. BerauciauTh onpenesieHHbIe UHTETPAJIbI a) f(x- )2dx> 0) J( 24 LJJX
4
0 1 X

3. BBIUHCAHTS MUIOMAas (GUTypsl, OTpaHHMYEHHON rpadukaMu QYHKIMA: y= x° -
2x+3, y=4-2x

4 Haitti 0671acTh onpenenenns GyHKIMH z = /x% — 2x + y2 — /4 — x2 — y?

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

KonTpoabnasi padora Ne4

1. Vkaxute Y ¢ pa3aensioniuMucs nepeMeHHbIMU

a)(x+y)dx+cosydy=0; 6)sinydy:(x2+x2y2}ix;

2 ' 3
B)tgydyz(x +xy}lx; Ny —y=x".

2. YkaxuTte nudpepeHraibHOe ypaBHEHHE TPETHErO MOPsIAKa

2) Y= y'=3; 6) y"+x=0; B) y-y+3x=0; 1)y +>=)y".
X

3. Ykaxwute nuHenHoe 1Y nepBoro nopsaka.

a) y'=ye*; 6) y'= a4 ; B)y’:y-x2+ex;r)@= y :
3x+5y X eV 45

4. IuddepennmanbHoe ypaBHEHHE y'(x2 + 9): y3 — 1 aBnsiercs

a) nudpepeHIaIbHbIM YPaBHEHUEM BTOPOTO MOPSIIKA;

0) muddepeHnraIbLHBIM YPaBHEHUEM C PA3ICISIONIUMUCS TEPEMEHHBIMH;
B) TMHEHHBIM (D PepeHIATbHBIM YpaBHECHUEM;

') OTHOPOAHBIM AU depeHITnaTFHBIM YPaBHEHUEM.

5. Y Buna 2(y')2 =(y—1)y" permaercs c IOMOIIBIO 3aMEHbI

14 " d [ 14 d
a)y'=p(x), y" =L, 6) y'=p(y).y"=p<L;
dx dy



B)y =u(x)-v(x), y =u'v+u'; ny=x-u,y =u+xu.

6. 3anummTe XapakTepuctuueckoe ypaHenue 1Y y"+ 5y =2x.

7. O0wmuii unrerpan Y ydi) 5 = co0s3xdx mMeeT BULI
a)]n‘y+5‘:%sin3x+c; 0) %]n‘y+5‘:%sinSx+c;
B) 1n‘y+5‘:sin3x+c; T) 1n‘y+5‘:%sin3x.
8. [IpounTerpupoBath auddepeHIuaibHOe YpaBHEHUE C Pa3IeISIOIUMUCS
nepeMeHHbIMU. Pemuth 3agauy Komm: y' = 1+ 4 i , y0)=1

+ x

9. Haiitu oO11ee pemieHre JHHEHHOTO 0THOPOIHOTO AU(hepeHIINATILHOTO
YPaBHEHHS BTOPOT'O TOPSAKA C IIOCTOSHHBIMH K03 uImeHTamu:
y'+2y'+y=0

TecroBoe 3aganne
«OCHOBBI TEOPUH BEPOSATHOCTEI»

1. BepositHOCTb P cityyaiiHOrO COOBITHSI A yIOBJIETBOPSIET YCIOBUIO
a) P(4)=0; 0) P(4)=1; B) P(A)>1; r) 0<P(A)<I.

2. KakoBa BepOsITHOCTH BBITIQJIEHUs OYKa PABHOTO 3 TMpPHU OJHOM OpOCaHUH

UTPAbHOTO KyOuKa?
a) l; 0) 1/6; B) 1/3; r)2/3.

D) )
3. llenp pabGoraer mo cxeme W . PabGoTta kaxmoro nsjemMeHTa
SIBJIICTCSI HE3aBUCUMBIM COOBITHEM, BEPOSATHOCTHL KOTOporo paHa 0,8. Haiitu

BEPOSITHOCTh PA0OTHI 1IEMH.

4. BeposTHOCTH COOBITHS A TPU HACTYIUIEHUU XOTS OBl OJHOTO COOBITHS H;

(=1, 2, ...,n) U3 MOJTHOU TPYIIIBI COOBITUI HAXOAUTCS 1O (HOPMYJIE:
a) P(4)= iH,.P(A); 0) P(A) =iP(H,. YP(A);
i=1

i=1

B) P(A)=Y P(H,)P, (A); r) P(A)=3 P(H,)+ P, (A).

i=1 i=1



5. Ecnm MoHeTy O6pocarot 7 pas, TO BEpOSITHOCTh BBITIAJACHUS IepOa B 5 cirydasx
BBIYHUCTISIETCS IO PopMyTie:

ool oe wel oo

6. Kakoe cBOMCTBO MaTeMaTHYE€CKOTO OXXHUIaHHs HC BBITIOJIHSACTCS ?

a) MIX+Y]= M[X]+M[Y]; 0) MIX"Y]= M[X]-M[YT;
B) M[CX]= CX; r) M[X- M[X]]=0.

7. 3amoJiHUTE MYCTYIO KJIETKY pslla pacrpeieieHus Cclyd. BEIUYUHBI X .
Brruncnure MaTeMaTHYECKOE 0KUAAHUE CITYYAHON BEJIMYUHBI.

Xi 2 3 7 9

pi 0,1 0,2 0,1

NuauBuayajabHoe 3ajanue (2 cemecTp)

. Beraucnurs HCOIIPCACIICHHBIC MHTCTPAJIbI:

a) [— & 6) [ x sinxdx B)[——*tD
1+V1+x (x*+D (x"+9)
. BeraucauTs onpeneneHHbIe HHTETPAITBI:
2 0,2
a)jx 9—2 x*dx 0) I xe>*dx
0 0
. . 1
. Haiitu mimomane purypsl, orpannueHHo rpadpuxamu: y= _d x=1, y=x-1
x p—
. Haiitu o6macts onpenenenns GyHKIIMU U U300pa3UTh €€ Ha MJIOCKOCTH:
cosx Inx
a) z=1In 6) 7 = ————

. Haittu yacTHbIe TPOM3BOIHBIE TIEPBOTO U BTOPOTO MOPSAIKA:
: — (12 3\ p X
a) z = arcsin/x2 +yZ — 16 6) z=(x"+y)e”

. BBIYMCIINTE 3HAUYCHHE: \/ (2,03)* +5e% .

1+ x?

. Pemute ypaBHeHue: xyy' = P
-y

. Pemuts ypaBuenue: xy +y* = (2x* +xy) y'.

. Pemurs 3amauy Komm: y' + 2xy = xe™ J(0)=0.



10.HaiiTh yacTHOE pelieHne JIWHEHHOrOo OJHOPOIHOTO AUQdEepPEeHIINATHFHOTO
ypaBHEHHWsI ~ BTOPOrO  TOpPSIKAa C  TIOCTOSHHBIMH  KOd((UIIMEHTaMHU,
YAOBJIETBOPSIONIEE 33JJaHHBIM HaYalbHBIM ycioBusiM: V" — 7y" + 10y = 0; 1(0) = 0;
y'(0) =-3.

11.B crynendeckoii rpymme 28 denosek. M3 vux 16 crymenros u 12 cryaentok. Ha
po(hCOIO3HYI0 KOH(EPEHINIO BBHIOMPAIOT Jejeranuio u3 S 4yeloBek. Haiith
BEPOSTHOCTH TOTO, YTO CPEIH JEJCTaToB: @) 3 CTyAeHTa U 2 CTYICHTKH; 6) BCE
CTYJIEHTKH; 8) XOTs ObI OJJHA CTYyJICHTKA.

12.JInga curHanuzanuu 00 aBapuu YCTAHOBJIEHBI JIBA HE3aBUCHUMO pPadOTAIOUIUX
cUrHaJIM3aropa. BeposTHOCTh TOro, 4TO NpU aBapuMl CUTHAIHM3ATOp CpaboTaer,
paBHa 0,95 mig nepBoro curnamusaropa u 0,9 mist Broporo. Haiiti BeposTHOCTD
TOTO, 4TO MPH aBapHUU CPabOTAET TOJIBKO OJWH CHUTHAIIU3ATOP.

13.Merayurypru4eckmii KOMOMHAT TTOCTaBIISIET JINThE B OOJIBAaHKAX ¢ ypoBHEM Opaka 5%

. BBIYMCIUTB BEPOATHOCTH TOTO, YTO U3 MOJTYYECHHBIX ITPEAIPUATUEM: a) 12
6onBaHOK ToJIbKO 10 okaxkyTcs 6e3 Opaka; 6) 60 60IBaHOK POBHO 55 OKaxKyTCs 6€3
Opaka; g) 60 6osBaHOK Oosiee 55 okaxkyTcs 6e3 Opaka.

14 . Haiitu Y, D(X), o(X). Iloctpouth mnomuroH u rucrorpammy. Onpenenutsb
JIOBEPUTEIbHBIA UHTEPBAII JJI MATEMAaTHYECKOTO OKUJAHUS CITyYalHOU BETHMUMHBI
¢ Haa&xHOCTHIO ¥ = (,95.

30,0- 30,5- 31,0- 31,5- 32,0- 32,5- 33,0-
X% 30,5 31,0 31,5 32,0 32,5 33,0 33,5 33:5-34.0
K-Bo
1 2 3 25 20 15 20 14
po0, m

Bonpocsl 1J151 yCTHOTO onpoca:
Dnemenmuol TUHENHOU aneeopbl

Uto Ha3pIBaeTCS MaTpUIECH pazMepa mxn?

Kaxkas Matpuia Ha3pIBaeTCs MaTpUIEH-CTPOKOM, MaTpHIle-cTon010M?
Kakas maTpuiia Ha3pIBaeTCsl KBaapaTHOW?

Urto Takoe riiaBHas ¥ MOOOYHAs TUATOHATU MaTPHIIHI?

Kaxkas matpuria Ha3bIBaeTCs equHUYIHOM, HyneBoi? Kak oHn o6o3HavatoTcs?
Kakas maTpuna Ha3bIBa€TCA TPEYroJbHOW, CHMMETPUYHON?

Kakue maTpuiisl Ha3bIBatOTCA OJHOTUITHBIMU ?

Urto Takoe cymMma JByX MaTpuil?

[Iepeuncnure cBOMCTBA CI0KEHUS ABYX MATPHII.

0. Yro Takoe pa3HOCTh JBYX MaTpuIl?

UTo Takoe NpOU3BEICHUE ABYX MATPHIL?

2O RXHTAN R DD =

[S=,
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12.  Ilepeuuncnure cBOWCTBA YMHOXEHUS ABYX MaTpPHULL.

13.  Yto Takoe npou3BeIEeHNE MAaTPHULbI HA YUCIIO?

14.  TIlepeuucnute cBOMCTBAa YMHOXEHUS MATPUILIbI HA YHCIIO.

15. Jlaiite onpeneneHue TPaHCIIOHUPOBAHHOW MAaTPHULIBI.

16.  Yto Takoe onpeneauTeNb n-ro nopsiaka?

17. UYrto Ha3bIBAIOT ONpPEAETUTEIEM BTOPOTO MOpsiAKa?

18.  JlaWiTe onpenesneHue OnpenesuTeNs TPEThETO MOPSIAKA.

19. CdopmynupyiiTe NpaBuUiIo TPEYroJbHUKOB AJIsi BBIYUCICHUS ONpeneIuTeNeH
3-ro nopska.

20. CdopmynupyiiTe mnpaBwiIO Al BBIUUCICHHUS ONPEIACIUTEIEH TPETHETO
nopsJIKa

21. HazoBuTe CBOMCTBA ONpPEACIUTEIICH.

22, Yro Takoe MUHOP dJIEMCHTA a; ?

23. Uro Takoe anredpanveckoe JOTOJHECHHE dJIEMEHTa a,?

24.  CdopmynupyiiTe OCHOBHYIO TeopeMy (0 Pa3jioKEHHUU OIpPEACNIUTENs N-To
MOPsIJIKA 110 AJIEMEHTaM CTPOKH).

25. Tlepeuucnute >71eMeHTapHbIE MPE0OpPa30BAHUS HA/l MATPUIIAMHU.

26. Kakas maTpuua Ha3bIBa€TCA CTYIIEHYATON?

27. UYto Takoe HeocoOeHHas (HEBBIpOXKACHHAs) MAaTpulla, OCOOCHHAs
(BBIpOKJICHHAsT) MaTpuIia?

28. Jlaiite ompeneneHue oOpaTHOW MaTpHIIE.

29. JlaitTe ompeneneHue COX3HOM MaTpULIE.

30. CdopmynupyiiTe anropuT™M HaxX0XACHUSI 0OPATHOU MaTPHUIIBI.

31. Yro Takoe paHr MaTpuubl (IBa oNpeaeaeHus)?

32. JlaiiTe onpenesieHUE JINHEMHOTO YPABHEHUS OT N HEU3BECTHBIX.

33.  Yro Ha3bIBaeTCs PEUICHUEM JINHEMHOTO YPABHEHHUS OT N HEU3BECTHBIX.

34.  Kakoe ypaBHEHUE Ha3bIBACTCS TPUBUAIBHBIM, IPOTUBOPEYNBBIM?

35. Uro Takoe cucTema JMHEHHBIX YPABHEHUM OT N- HEU3BECTHBIX ?

36. Uro Ha3pIBA€TCS pEIICHHEM CHUCTEMbl JIMHEWMHBIX YpPaBHEHUW OT n
HEU3BECTHBIX ?

37. Kaxkue CJIY Ha3pIBalOTCs COBMECTHBIMU, HECOBMECTHLIMM ?

38. Kaxkue CJIY Ha3bIBatOTCS ONpPEIEICHHBIMU, HEOMIPEACICHHBIMU ?

39. Uro Takoe ocHoBHas matpuma CJIY, maTpuila HEW3BECTHBIX, CBOOOIHBIX
YJI€HOB?

40. [aiiTe XapaKTEepUCTHKY MaTPUYHOMY YPABHEHUIO.

41. Cdopmynupyiite npaBuiio Kpamepa.

42. Kakas marpuila Ha3pIBaeTcsl pacumpenHoin marpuien CJIY?

43.  JlaunTe onpenenenue paBHOCUIbHbIX CIIY.

44. Tlepeuucnure 3neMeHTapHbIe TpeodpazoBanus CJIY.

45. Yro Ttakoe ogHOpoaHOE JIY?

46. Cdopmymupyiite Teopemy o mpuBenaeHuu CJIY K cryneHYaToMy BHIY
(mpasuno I"aycca)

47. B dgewm cymHOCTh MeTO/1a 00paTHOM MaTpulibl as pemerns CJIY?

48. Cdhopmymupyiite kputepuii Kponekepa-Kamenmu.



Hauana mamemamuuecrkozo ananusa

1. Yto noHUMaIOT moJ nmoHATHEeM MHoOKecTBa? Kak o003HauyaroTcs MHOkecTBa? 2.

YTo Takoe 3IIEeMEHT MHOXECTBA?

Jaiite onpenenenue mycroMmy MHOecTBY. Kak oHo o0o3Hauaercs?

Yro Takoe NOoJIMHOXKECTBO, pPaBHbIE MHOXKECTBA?

OxapakTepusyiiTe onepanu Hal MHOXKECTBAMU.

JlaliTe XapakKTEepUCTHKY BCEM YHCIOBBIM MHOKECTBAM.

OxapakTepu3yiTe YUCIOBbIE TPOMEKYTKH.

Urto Takoe QyHKIIMS, 3aBUCUMAsl IEPEMEHHAs, He3aBUCHUMas IepeMEHHast?

Urto Takoe 00s1acTh onpeeseHus U 00IacTh 3HaYCHUs?

Jaiite onpenenenue rpapuka QyHKIIIN?

. [lepeuncaure criocoObl 3aaHus QYHKIUH.

. Kakue pyHKIIMM Ha3bIBAIOTCS YETHBIMU, HEUETHBIMU ?

. Kakue pyHKIMM Ha3bIBalOTCS BO3PACTAIONIMMU, YOBIBAIOIITUMU ?

13. Kakue pyHKIIMM Ha3bIBAIOTCS] OTPAHUYEHHBIMU, TIEPUOANIECKUMU ?

14. JlaitTe onpenenenue oOpaTHON (HYHKIIMU, CIOKHON (DYHKITUU.

15. OxapakrepusyiTe OCHOBHbBIE JJIEMEHTApHbIE (YHKIUU U UX TpapuKH.

16. Uto Ha3bIBAIOT O-OKPECTHOCTHIO TOUKH?

17. Yto Takoe mipenen GyHKIMH B TOUYKE, TTpenes GyHKIIUMU Ha OECKOHEYHOCTH?

18. HazoBuTe HEOOXOAMMOE U IOCTATOYHOE YCIOBHE CYILIECTBOBAHUS Mpeea
GbyHKIUU B TOYKE.

19. Yemy paBeH mnpejien B TOUYKE KOHCTAHThI?

20. ChopmynupyiiTe TeOpeMbl O TIPeiesiax B TOUYKE CYMMBI, IPOU3BEICHUS,
YaCTHOTO JIBYX (DYHKITUH.

21.Kakue (pyHKIMH Ha3bIBAIOTCS OECKOHEYHO-OOJBIIMMHU B TOYKE, O€CKOHEYHO-
MaJIBIMU B TOUYKE?

22. ChopmynupyiiTe TeopeMy O CBSI3U MEXAY OECKOHEUHO-OONBIIUMU U
OECKOHEUHO-MaJIbIMU (DYHKITUSIMH.

23.ChopmynupyiiTe TEOpEMBbI O 3aMeYaTeNbHbIX Mpeaeax.

24. Yto Takoe HKBUBAJICHTHBIC OECKOHEYHO—MaJIbie?

25.ChopmynupyiiTe TeOpeMy O BBIYHUCICHUU Tpejeia OTHOIICHUS OCCKOHEYHO-
MalbIX.

26. Hanumure Tabiuily SKBUBAJICHTHBIX OECKOHEYHO-MaJIbIX.

27.9t1o0 Takoe npupamnieHue aprymeHra’?

28.Uto0 Takoe npupaiieHue QyHKIum?

29. Jlaiite onpenenaeHne MPOU3BOIHON (PYHKIIMU B TOYKE.

30. B 4eM COCTOUT AJITOPUTM HAXOKICHUS TPOU3BOIHOM ?

31. B yemM CymnHOCTh TEOMETPUUECKOTO CMBICIIA TPOU3BOIHOM?

32. B yem cocTouT (PU3UIECKHUI CMBICI MPOU3BOTHON?

33. Hanumumte Tabauily IpOM3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

34. ChopmynupyiTe U TOKKUTE TEOPEMBI O MpaBuiiax audepeHIInpoBaHus.

35.Chopmynupyiite TeOpeMy O IPOU3BOIHOMN CIOKHOU (PYHKIIUH.

36. ChopmynupyiTe TeOpeMy O TIPOU3BOTHON 0OpATHOUW (PYHKITUH.

37. Chopmynupyiite Teopembl Depma, Pomns, Ko, Jlarpamxa.

S0P NAU R LN
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38. B uem CTOUT KpUTEpHUil MOCTOSTHCTBA?

39. ChopmynupyiTe TeoOpeMy O MMPU3HAKE MOHOTOHHOCTH (JOCTATOYHOE yCIOBUE)
C I0Ka3aTEIbCTBOM.

40. Yto Takoe KpUTHYEeCKas TOUKa (PyHKIIHU?

41. B 4yem CTOUT MpaBUJIO UCCIEIOBaHMS (PYHKIIMA HA MOHOTOHHOCTB?

42. Yto Takoe TOYKa MaKCUMyMa, MUHAMyMa?

43.YUt0 Ha3bIBAIOTCS IKCTPEeMyMaMH (PYHKIHH?

44. Chopmynupyiite TeOpeMy 0 HEOOXOAMMOM YCIOBUH DKCTPEMyMaA.

45. Chopmynupyiite Teopemsbl 1 12 0 JOCTATOYHOM yCJIOBUHU IKCTPEMyMa.

46. B uem cOCTOUT MpaBUIIO UCCIIEIOBaHUS (PYHKIIUU HA SKCTPEMYMBbI?

47. Chopmynupyiite TeopeMmy 0 HauOOIbIIIEM U HAUMEHbIIIEM 3HAUCHUH (PYHKITUU
Ha OTpE3Ke.

48. Korna rpaduk ¢hyHKIIMHA Ha3bIBACTCS BBITYKJIBIM BBEPX (BHU3)?

49. ChopmynupyiiTe TeOpeMy I0CTATOYHOE YCIOBUE BBIMTYKIOCTH.

50. JlaifTe onpeneneHue TOYKH neperuoa.

51. Chopmynupyiite TEOpEMBI JOCTATOYHOE U HEOOXOIUMOE YCIIOBUE NIEperuoa.

52. ChopmynupyiTe NpaBUIo HAXOKAECHUS HAMOOJBIIET0 U HAUMEHBIIIETO
3HAYEHUA (PYHKIIMU HA OTpPE3KE.

53. Uto Takoe HEBEPTUKAJIbHBIE aCUMIITOTHI Irpadrka GyHKIUNA?

54. Chopmynupyiite npasuina Jlonurans.

55. Copmynupyiite npaBuiio ucciaeaoBaHue rpapuka GQyHKIUN HA BHITYKIOCTb,
BOTHYTOCTb U TOUKH Ieperuoa.

56. OxapakTepusyiTe o0IIyI0 cXeMy uccienoBanus rpaduka QyHKIIUU U €ro
IOCTPOEHUSI.

Onemenmui meopuu 6€p0}ll’l’lHOCmelZ U MAMemMamu4eckol CmamucmuKu

1. JlaiiTe onpeaesieHne MOHATUS UCIIBITaHUS, IPUBEAUTE TPUMEPBI.

2. JaiiTe onpezaeneHne HeBO3MOKHOTO U JJOCTOBEPHOTO COOBITHS, CITy4aiiHOTO
COOBITHS.

3. Kakune coObITHS Ha3BIBAIOTCS COBMECTHBIMH, HECOBMECTHBIMU?

4. Kaxue coObITHSI HA3bIBAIOTCS PABHOCUIIBHBIMU?

5. OxapaktepusyiiTe AecTBUs HaJ COOBITUSIMHU (MPOU3BEECHUE, CYMMa U
Pa3HOCTh)

6. Kaxkue coObITHSI HA3bIBAIOTCS POTUBOINOJIOKHBIMU?

7. Yro Takoe moJiHas rpymnna coObITHIA?

8. JlaliTe KiTacCUYECKOE ONPEAECIEHUE BEPOSTHOCTH.

0. JlaliTe CTaTUCTUYECKOE ONPEAECICHUE BEPOATHOCTH.

10.  laiiTe reoMeTpUYECKOE OMPEAECICHUE BEPOSITHOCTH.
11.  Cdopmynupyiite Teopembl cioxenus Nel, 2, 3.4
12.  JlaiiTe onpeneneHue HE3aBUCUMBIX COOBITHH.

13.  Cdopmynupyiite Teopembl yMHOKeHus Ne 1, 2, 3.4
14. B 4em cyth ¢popmyn baiteca?

15.  Yro Takoe cxema bepnynu?

16. B ugem cyts dhopmyisl beprymim?



17. B yem cocTosdT npuUOIMKEHHbIE CIIOCOOBI MO/ICUETa BEPOSITHOCTEN B cXeme
bepnynau?

18. Yo Takoe cinyuaiiHag BennuuHa? Kakas cilydaiiHas BEJTMYMHA HA3bIBACTCS
JUCKPETHOM?

19.  Yto Takoe MaTeMaTHYECKOE 0KUIaHHUE?

20. Yro Takoe mucnepcus? Uto oHa xapakrtepuszyer? Urto Takoe cpeaHee
KBaJIpaTUYHOE OTKJIOHEHUE U Kod(hpuireHT Bapuanuu?

21.  UYro nHaspiBaeTcs (QyHKIMEH pacrpenencHus (MHTerpanbHON ¢QyHKIUEH
pacnpeneneHus)?

22.  Kakwue ciyyaliHble BEJIMUYMHBI HA3bIBAIOTCSI HEPEPHIBHBIMU?

23.  Yto Takoe IIOTHOCTh BeposiTHOCTHU (muddepeHinanbaas GyHKIIMT
pacrnpenenenus)?

24.  Ilo kakuMm ¢popMyJsiaM HaXOASITCS MaTeMaTHUYECKOE OKUAAHUE U AUCTIEPCHUS
JTUCKPETHOM CIlyyallHOM BeM4YnHbI? HenpeppIBHON CITy4aiiHOW BETUYUHBI?

25. Ilonatne O TEHEpaAJbHOW COBOKYNMHOCTH U  BBIOOpKE, Mpobiema
pEnpe3eHTaTUBHOCTH BBIOOPKHU.

26. IlpencraBineHue CTaTUCTUYECKUX JaHHBIX. CTaTUCTHYECKUE TAaOIUIIBI.

27.  JlaiTe onmpeaeseHUue THCTOTPAaMMBI U ITOJIUTOHA YacTOT.

28. Uro Takoe pa3max BapHallMH, CPEIHEE 3HAYCHHE, MOJAa M MEIUaHa IS
TPYIIIUPOBAHHON M HETPYIITUPOBAHON BBHIOOPKHU?

29. Jlare ompeneneHue AUCIEPCHUN, CPETHETO KBAIPAaTUYHOIO OTKIOHEHMS.

30. B 4em CyTb HOpPMAIBHOTO PACIPENEIEHUS, YTO TAKOE ACUMMETPHS U dKCIIECC?



2.2.01eHOYHbIE CPeACTBA 1JIA IPOMEKYTOYHOI aTTecTAIUU
(3auer, IK3aMeH)

Bonpocsl k 3auery (1 cemectp)

1. Marpunpl. JleiictBus Haa maTpuniamu. VX cBoiicTBa.

2. Omnpenenutenu (OCHOBHbIE MOHATHUS). BbrunciieHne onpenenuTeneil BToporo u
TpPEThEro NopsaaKkoB. CBOICTBA OMPEAEIUTENCH.

3. OOpatHas MaTpulia, €€ BBIYMCICHHE U CBOMCTBA. ba3ucHbIII MUHOpP MaTpHUIIbI.
Panr matpuibl. Ero cBoiicTBa. DkBUBajIeHTHBIE MaTpullbl. CrocOObI BHIYUCICHUS
paHra MaTpuIbI.

4. CucreMbl JUHEHHBIX anreOpanyecKux ypaBHEHUH. PellleHrne HEeBBIPOKIECHHBIX
JMHENHBIX CUCTEM. METOIbl PELICHHUS.

5. Pemienne npon3BobHBIX cucTeM ypaBHeHH. Teopema Kponekepa-Kanemnu.

6. Meton ['aycca perieHust TUHEHHBIX CUCTEM. PerieHue cucTeMbl OJTHOPOIHBIX
JIMHEWHBIX YPaBHEHUN.

7. KoMmiuiekcHble uyucia. ApudMEeTHYECKHE OIepalru HaJ KOMIUIEKCHBIMU
guciamMu. Moayib U apryMeHT KOMIUIEKCHOIO Yucia. KOMIIEKCHO CONpPS)KEHHOE
YUCIIO.

8. I'eomeTpuyecKnid CMBICI KOMIUIEKCHBIX 4Yucel. KOMIIIEKCHAsI IIIOCKOCTb.
Tpuronomerpuyeckas v nokazareiabHasi GOpMbI 3aIMUCH KOMIUIEKCHOTO YHCIIA.

9. ®opmynsl MyaBpa. Bo3BeaeHue B 1EIYH TIOJOXKHUTEIbHYI CTEIEHb
KOMIIJIEKCHOIO yucia. V3Bneduenne KOpHs U3 KOMIUIEKCHOTO YHCIIA.

10.Bektopsl. JIluHeiHble omepauuu Hajl Bektopamu. Mx cBoiictBa. [Ipoekums
BEKTOpPA Ha OCb, CBOMCTBA MPOEKIUH.

11.Pa3noxenne Bexkropa no opram. Moayins Bekropa. Hanpasnsromume KOCUHYCHI.
Cucrema KoOpIMHAT B MpOCTpaHcTBe. JIeHCTBUSA HaJ BEKTOpaMHU, 3aJaHHBIMU
CBOMMU KOOPJIMHATAMHU.

12.1TpousBenenust BeKTOpoB. Brusibl. OCHOBHBIE MTPUIIOKEHUS.

13.Cuctema KoOpAMHAT B IMTPOCTPAHCTBE. BUabl cucteM KOOpAUHAT.

14.Metoa xoopauHar. [IpunoxeHns MeTo1a KOOPJAUHAT HA IIOCKOCTH.
15.0cHOBHBIE THUIIBI YPAaBHEHUS IPSIMOM Ha IMIOCKOCTH. B3auMHOe pacmnolioxeHue
MPSIMBIX.

16.0OcHOBHBIE TUIIBI yPaBHEHHUS INIOCKOCTH. B3anMHOE pacionokeHue MmI0CKOCTEMH.
17.Tunel ypaBHEHU NPSIMOU B IPOCTPAHCTBE.

18.KpuBbie BTOPOro nopsijka.

19.11lonstue noBepxHoctu. [loBepXHOCTH BpalleHHs] U MpeoOpa30BaAHKUE CHKATHUS.
[ToBepXHOCTH BTOPOTO MOPSIAKA.

20.9muncouast. ['unepoosousl. [lapadomonasi.

21.Konycsl. Llunuaaprdeckre noBepXHOCTH.

22.MetoJ ceueHui.

23.Ilonatue MHOXkecTBa. Britouenne MHOxkecTB. OO0beIMHEHHE, MTepeceUeHUe U
IIPOU3BEECHUE MHOXKECTB. UUCIOBBIE MHOXKECTBA.



24.dynkius u ee cBoiictBa. CmocoObl  3amanust  (yHkiuid. OcCHOBHBIC
aJIeMEHTapHbIe (YHKIIUU, UX CBOMCTBA U TpadUKH.

25.YucnoBele TmocienoBatenbHOCTH. Ilpenen 4YHCIOBOM MOCIEA0BATEIBLHOCTH.
OCHOBHBIE TEOPEMBI O MpeEax.

26.I1penen pynkumum B Touke. Ilpeaen pyHKImM B OECKOHEUYHOCTH.

27.beckoHeyHO Maible B TOUKe (DYHKIMHU, UX CBoicTBa. CpaBHEHHE OECKOHEYHO
MalbIX.

28.Apudmernueckue omepanuu  Han  npeaenamu.  OcoOble  cioydaum U
HeomnpeneaeHHocTH. HekoTopble 3aMedarenbHble Mpe/iebl.

29.HenpepsiBHOCTH (pyHKIMI B TOuke. CBOMCTBa PYHKIIUN, HEMPEPHIBHBIX B TOUKE
U Ha OTpE3Ke.

30.ITonsatue dyukuuu, nuddepenuupyemoii B Touke, nuddepeHnuan GyHKIu u
€ro reOMETPUYECKHI1 CMBICII.

31.1IpousBoHas PyHKIIMH, €€ CMBICI B Pa3JIMYHBIX 3a/1a4aXx.

32.IlpaBuia Hax0XIECHHS IMIPOU3BOAHON U nudpepeHmrana.

33.1IpousBoaubie u AuddepeHIuaIbl BRICIIUX MOPSIIKOB.

34.YcnoBuss MOHOTOHHOCTH (DYHKIHMH. OKCTpeMyMbl (QyHKUIUU. OTbhICKaHUE
HauOOJIBIIETO U HAUMEHBIIETO 3HAYECHUN (PYHKIIUH.

35.WccnenoBanue BoITyKJIOCTH (GyHKIUMU. Touku nepernda. AcUMNTOTH (yHKITUIA.
OO01as cxeMa ucciae10BaHus (PyHKIUMU U TIOCTPOEHHUS €€ rpaduka.
36.IlepBooOpazHas U HeompeneNeHHbI uHTerpas. Tabnuna mnpocTedImx

HEOMpPEAEICHHBIX UHTETPAJIOB.
37.CBoiicTBa  HEONPEACICHHOTO  MHTErpajia. 3aMEHa  IEPEeMEHHON B
HEOMpeIeJICHHOM HHTETpasie, (GhopmyJia TMHEHHON MOICTAHOBKH.
38.IHTEerpUpOBaHUE MO YACTSIM.

39.3aaya 0 BBIYMCIIEHUH TUIOIIAAN KPUBOJIMHENHOMN Tpaneuuu. MHTerpupyemMocTsb
HernpepbiBHON (yHKuuu. @opmyna Herorona-JleiiOHua.

40.3ameHa IepeMEHHOM B ONIPEACICHHOM UHTerpaie. MHTerpupoBaHue no 4actsim
B OIPEJICJICHHOM UHTETpaJIe.

41.11punoxxeHust onpeaesIicCHHOr0 UHTErpaa.

42.TlonsTre GyHKIIMA HECKOJIBKUX TIepeMeHHBIX. O0acTh onpeaeneHust GyHKIUN
HECKOJIbKUX TIepeMEHHBIX. JINHUU ypOoBHS (DYHKIIUU JBYX MEPEMEHHBIX.
43.YacTHple  MPOU3BOAHBIE  (PYHKIMM  MHOTUX  mepeMeHHbIX. [loHsTus
nuddepentupyeMoit ¢yHkiuu U nonHoro auddepeHuana GyHKIIMA MHOTHX
MEPEMEHHBIX.

44.YacTHbIe TPOU3BOJHBIC BBICIIUX TOPAIKOB (PYHKIIMM MHOTHX TEPEMEHHBIX.
Teopema 0 cMEIIaHHBIX YaCTHBIX TPOU3BO/IHBIX.

45.Iuddepennman GyHKITUN ABYX IEPEMEHHBIX.

46.0kcTpeMyM (QYHKIIMU JBYX MepeMeHHbIX. HeoOxonumble, I0CTaTOYHBIC
YCJIOBHSI CYLIECTBOBAaHUS 0€3yCIOBHOTO SKCTPEMYMaA.

477.I1pon3BoiHas IO HampaBjeHUIO. ['pagueHT QyHKIUY.


https://pandia.ru/text/category/differentciya/
https://pandia.ru/text/category/differentcial/

Bonpocsl k 3x3aMeny (2 cemecTp)

1. 3agaun, mpUBOIAIINE K MOHATHIO AU PEepeHINATHHOTO YpPaBHEHUSI.

2. llonstne  nuddepennuanbHoro  ypaBHeHus.  [lonsatne — pemreHus
nudepeHnanbHOro ypaBHEHUs, OOIIET0 ¥ YacTHOro pemienus. 3agada Komu.
3. luddepennuanbabie ypaBHeHHs TepBoro mnopsaka. Juddepeniuanbabie
YPaBHEHMUS C Pa3JCIAIOMINMUCS IEPEMEHHBIMU.

4. Jluneitnple auddepeHnuanbable  ypaBHEHHs. PeleHne IuMHEHHBIX
muddepeHIIMaTbHBIX YPaBHEHUH METOJOM BapHalldd MOCTOSHHOW (METOI0M
Jlarpanxa)

5. Jluneiinbie auddepeHnanbuble  ypaBHEHMs. PelieHue JIUHEHHBIX
muddepeHIMaIbHbIX yYPaBHEHUH METOAOM MOACTAaHOBKH Y=Uu'V (METOJ0M
bepuynn).

6. Jduddepennmanpupie ypaBaenus bepryim.

7. OnHopoansle nuddepeHnanbHble ypaBHEHH 1-ro nopsaka.

8. JuddepeHnunanbable ypaBHEHUST BBICIIMX MNOPAIKOB. THUIBI ypaBHEHUH,
JIOMYCKAIOIIUX MOHWKEHUS TOPAJIKA.

9. IuddepeHuunanbuple ypaBHEHUS BTOPOTO MOpsAKa. PernieHue TUHEHHBIX
OJHOPOJHBIX  Au(epeHInaIbHbIX  YpaBHEHUH  BTOPOro  Mopsiika C
MOCTOSIHHBIMU KO3 puiieHTamu.

10. [Tpunoxenust 0OBIKHOBEHHBIX NU(PHEpPEHITUATBHBIX YPABHEHHM.

1. Cucremsl quddepeHImaIbHbIX YPaBHEHHH.

12. Omnucanne  BEpPOATHOCTHOTO  mpocTtpaHcTBa.  Onepanuu  Hal
ciy4yailHeIMH coObITUsIMH. Kitaccruueckoe BEpOsSITHOCTHOE MTPOCTPAHCTBO.

13. Teopembl CIOXKEHHSI M YMHOXKEHUS BEPOATHOCTEM. Y CIOBHAas
BeposiTHOCTh. He3aBucrumbie cCOOBITHS.

14. ®opmyna nonHON BepoaTHOCTH. PopMyrel baiieca.

15. [ToBTOpHBIE HE3aBHCUMBIE HcibITaHus. PopMmyna bepHyuin.

16. [IpenensHbie TeOpeMbl MyaBpa-Jlamnaca u Ilyaccona.

17. CnyvaitHas BenuuuHa. @DyHKIMS  pacnpeneneHus  CllydalHOH
BEJIMYMHBI U €€ CBOWCTBA.

18. JluckpeTHbIe ciTydailHble BETUYUHBI U UX YUCIIOBBIE XapAKTEPUCTHUKHU.
19. AOCOIOTHO HENpPEPHIBHBIC CIIyYalHbIe BEIUYMHBI U HMX UYHUCIIOBBIC
XapaKTePUCTUKH.

20. OCHOBHBIE IPUMEPHI CITyYaHBIX BEITUYUH.

21. 3aKoH OONBIINX YHCEIL.

22. [lenTpanbHas npeaenbHas Teopema.

23. KoadduumeHT koppensiuu u ero CBoMCTBa.



24. [Ipeamer W 3amauum MareMaTH4eCcKOW craTUCTUKHU. ['eHepanbHas u
BBEIOOpOYHAsT COBOKYMHOCTH. CriocoOwI 0TOOpa. BapuarmonHsii psij.

25. Cratuctuyeckas byHKIHS pacupeaeneHus. ['padmueckoe
U300paKeHHe CTATUCTUYECKUX PSATIOB.

26. OcHOBHBIE TOHATHS TeOopuu OlEeHOK. Kiaccuduxanus TOYECUHBIX
o1leHOK. MeToJ MOMEHTOB. MeTo1 HauOOoJIbIIIEro MPaBI0NO0100Us.

27. JloBepuTtenbHble MHTEpBaIbI. JlOBEpUTEIbHBIE UHTEPBAJIBI JIJIS1 OLICHKU
MaTEMaTUYECKOTO OXKUJAHUA U CPEJHEro KBaJPAaTUYECKOTO OTKJIOHEHHUS
HOPMAaJIBHOTO PaclpeeICHUS.

28. Hcnonp30BaHne METOAOB MATEMAaTUYECKOW CTATHCTUKH W TEOPUHU
BEPOSITHOCTEN B XUMHUH.



. O0pa3zen opopmileHUs IK3AMEHANMOHHOT 0 OMJjieTa

MUWHHUCTEPCTBO NPOCBEIIEHUA POCCUMCKOW ®EJEPAIIIN

®EJEPAJTBHOE 'OCYJAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJIBHOE YUYPEXKJIEHUE BBICLHIEI'O OBPA30OBAHUA
«JIYTAHCKHWM I'OCYJIAPCTBEHHBIN INTEJATOT'MYECKWA YHUBEPCUTET»
(PI'BbOY BO «JII'T1Y»)

IO JUCIUIIJIMHE: «MaTtemMaTHKa)

AJI CTyleHTOB 1 Kypca

HNucTuTyT QU3HKO-MATEMATHYECKOT0 00pa30BaHUA, MH(POPMALMOHHBIX U
00CIYKMBAIOIIUX TEXHOJOTH I

Kadenpa Bpiciieii MaTeMaTHKH M METOAMKH NMPENOJIABAHNS MAaTEeMaTUKHU
(¢opma o0yuenus: ouHas

Koa. Hanpasiienue noarorosku 04.03.01 Xumus

Mpoduas Meqnumnnckas M ¢papmManeBTHYeCKAsi XUMUS

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3amaum, npUBOASIIME K MOHATHUIO TU(PEpEeHIINATBHOTO YPAaBHEHUS.

2. IlpeaMer © 3agayd  MATEMATHYECKOW CTAaTUCTUKHU. [eHepaibHas u
BbIOOpOYHas cOBOKYNMHOCTH. CriocoObl 0TO0pa. BapuanmoHHbIi psijl.

3. Pemuts 3amauy Komm )" + 8y + 7y =0;  »(0)=2;)'(0) =1

YT1BepxkeHno Ha 3aceganuu kadeapsl BM u MIIM, npotokon Ne_ ot 20__ ropa.

DK3aMeHaTop 10.H. Kanaiino

3aBenyrommii kKadeapon SLI1. KpuBko



