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1. MACHIOPT ®OHJIA OINEHOYHBIX CPEJACTB
1.1. OO0aacTb NpUMEHEHUSA

®onx omeHouHblx cpeactB (POC) — HeoTheMIeMas dYacTh paboueit
MporpaMMbl TUCIUILIMHBI MaTeMaTuKa W MpeIHa3Ha4yeH JJIsi KOHTPOJISI U OLCHKHU
00pa3oBaTeIbHBIX JIOCTHKEHHUM CTYJIEHTOB, OCBOMUBIIHMX MPOTPAMMY JUCITUTIINHBI
MareMaTtuxka.

1.2. Ilesu u 3agaum (pOHIA OIIEHOYHBIX CPEICTB.

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKH 00Y4YarOIIETroCs
tpeboBanusim  OI'OC  BO OakanmaBpuaT 10 HAMpaBICHUIO MOATOTOBKU
04.03.01 Xumusi, yTBepKACHHBIM MpUKa30M MUHHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit  ®enepanun ot 17 uronst 2017 . Ne 671 (¢ W3MEHEHUSIMH U
nononHeHusiMu), [IpodeccroHanbHbIM CTaHIAPTOM, YTBEpKICHHbIM [Ipukazom
MuHucrepcTBa TpyAa W couuManbHOM 3ammTbl Poccuiickoit ®eneparuun «O06
yTBEpXKAeHUH MpodeccnoHanbHoro crangapta» ot 18 oxtsaops 2013 r. Ne 544n (c
U3MEHEHUSMH W JOTMOJHEeHWsMH),  lIpodeccmoHambHBIM  CTaHIAPTOM,
yTBepKkACHHBIM [Ipukazom MuHuCTEpCTBA Tpyla H COLUMAIBHOW 3aIUThI
Poccuiickoit ®eneparun «O0 yTBepkaeHUN MPOGECCHOHATBHOTO CTaHAapTa
ot 22 mast 2017 . Ne 4311 u IlpodeccroHanbHbIM CTaHIAPTOM, YTBEPKIECHHBIM
[Tpukazom MunucTepcTBa TpyJa U conraabHOM 3amuThl Poccuiickon denepannun
«O0 yTBepkIeHnH MpoPecCHOHAIBHOTO cTanaapTa» ot 22 mast 2017 r. No 432H.

1.3. Ilepeyenr kommeTeHIHii, (popMUPYyeMBIX B NpoIecce OCBOEHHS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpPaMMBbI

[Ipotecc ocBoeHUs JUCITUTUIMHBI HATTPaBJIeH Ha (OPMUPOBAHUE CIICTYIONMIUX
KOMIIETECHIIMW U UHJIUKATOPOB UX JTOCTUKCHUS

Koa no ®I'OC BO ‘ Nuaukarop 10CTHKEHHUSA
O6menpodeccrnonanbHbIE
OIIK-3 OIIK-3.1.
Crniocoben IIPUMEHATH pacuetHO- | [Ipumenser TEOPETUUECKHE 5

TCOPCTUUCCKUC METOABI  OJIA HU3YUCHUA | IIOJTYSMIIUPUYCCKUEC MOJACIIN IIPpU PCIICHUU
CBOMCTB BCIICCTB U ITPOLECCOB C UX YHACTUEM | 3aaa4 XUMHYISCKOHN HaIpaBJICHHOCTH
C HCIIOJBb30BaHHUEM COBpCMeHHOfI

BBIYHCIIMTEIILHON TEXHUKH




OIIK-4

Cnocoben IJIAHUPOBATH paboThI
XUMUYECKON HaIIpaBJICHHOCTH,
o0OpabaThIBaTh u UHTEPIPETUPOBATH

IMOJIYUCHHBIC PE3YyJIbTAThl C MUCIIOJIb30BAHUCM
TECOPETUICCKUX 3HAHHH U IMPAKTUYCCKUX
HAaBLIKOB PCIICHUA

OIIK-4.1.
Hcnonb3yer 06a3oBble 3HaHUS B 00JacTu
MaTeMaTUKd ¥ (QU3UKU TPU IUIAHKPOBAHUU

paboT XMMHUYECKOM HAIIPaBIEHHOCTH

OIIK-4.2.
OOpabaTpiBaeT JaHHBIE C HCIOJIb30BAHUEM
CII0CO00B

CTaHJAPTHBIX alrpoKCuMalun

YHCJICHHBIX XapaKTECPHUCTUK

1.4. Drtanbl popMUpPOBAHMS KOMIIETEHIHI W CPeACTBA OLEHUBAHMS
YPOBHSI X ¢(hOPMHPOBAHHOCTH

KoHTpO/ILHO-01IeHOYHbIE
Jransl popmupoBanus komnereHunii | Komnerenunu cpeacTBa / cnocod
OlleHUBAHUS
1 cemecTp
Tema 1. DieMeHTBI TMHENHON U BEKTOPHOU OIIK-3, YeTHbli onpoc,
OIIK—4 VHIUBUYaIbHOE 33/IaHUE,
anreopsl.
KOHTpOJIbHasI paboTa
Tema 2. AHanuTH4YECKas TEOMETPUS Ha OIIK-3, Yernsiii onpoc,
OIlIK-4 VHJIUBUYaIbHOE 3a/IaHUE,
IJIOCKOCTH U B IPOCTPAHCTBE.
KOHTpOJIbHasI paboTa
OIIK-3, Tecrt, ycTHBIII onpoc,
Tema 3. OcHoBBEI MaTeMaTH4ecKoro aHainnsa | QIIK-4 WHAUBUAYAIbHOE 3aJaHHE,
KOHTpOJIbHAs paboTa
[IpoMesKyTOUHast aTTECTALUS OTIK-3, 3aser (ycrneri)
POMEAY B OITK-4
2 ceMecTp
Tema 4. OOBIKHOBEHHBIE OIIK-3, YeTrBii onpoc,
OIIK-4 VHIUBUYaTbHOE 3a/IaHUE,
muddepeHnanbHble ypaBHEHUS
KOHTpOJIbHAs paboTa
Tema 5. OCHOBBI TEOPHHU BEPOSTHOCTEH U OITK-3, Tecr, ycrablit onpoc,
Ny OIIK-4 VHUBUYaIbHOE 3a/IaHUE,
MaTEeMaTHYECKON CTATHCTUKH
OIIK-3 Dk3ameH (YCTHBIN)
[IpoMexxyTouHas arrecTanus ’
POMEIEY " OIK-4
1.5. Onmucanue nokazareseii GopMUpPOBaHUSA KOMIIETEHIUH
Kon IInanupyemsble pe3yJbTaThl 00y4eHHs (II0KA3ATEJIN)
KOMIETEeHIIUH
OIIK-3 3HaeT:

OCHOBHBIC

yMeer:

— HIOAXOAbI K PCIICHHUIO 3a/a4 U3 OCHOBHBLIX Pa3gCcjioOB MAaTCMATUKH, a

TAaKXXE€ HX TIPUIOKCHUA B IMPHUKIAAHBIX XHMHUYCCKHX 3aJadax,
MIPUHIUIIBI
XUMHYCCKUX ITPOLECCOB,

MaTEMaATHYCCKOI'O MOZACIINPOBAHUA

— IPUMEHATH TEOPETUYECKUE 3HAHMS K PEIICHUIO 3aJad II0 Kypcy
MaTeMaTHUKU W XHMHH, TOJy4aTb M 00padaThiBaTh pPe3yJbTaThl




HayYYHBIX S5KCIICPUMCHTOB,
BJ1ajJjeeT HABbIKAMM:

— CHCTeMaTHu3alWH IMPAKTHUYCCKOI'0 HCIIOJIb30BAHUMA 0a30BBIX 3HAHUI U
METOJIOB MAaTEMAaTHUKH HCCIICAOBAHMS CBOMCTB BEILIECTB U ITPOIICCCOB.

OIIK-4 3HAeT:

— OCHOBHBIC TMOHSTHS M J0Ka3aTeabcTBa ()aKTOB OCHOBHBIX pa3/elioB
Kypca MaTeMaTH4eCKOro aHajiu3a, AHAIUTUYECKOW TIE€OMETpUH MU
JUHEWHOHW aireOpbl, TEOPHUH BEPOSATHOCTEH, MAaTEeMaTHYECKOM
CTaTUCTUKH, PETPECCUOHHOTO aHAJIN3a,;

— 0COOGHHOCTHU UX UCIIOJIb30BaHUM B paboTax B 001aCTH XUMHUH;

— . MeTo/bl 00pabOTKH MOTyYEHHBIX YUCIOBBIX PE3YIHTATOB.

yMeerT:

— TPUMEHATh MaTeMaTHYEeCKUe METOAbl 00paboTKH MH(OpMAIMU MpH
pELICHUY XUMHYECKUX 3a/1a4, aHaIN3a U MOJCITMPOBAHMS XUMHYECKUX
IIPOIIECCOB;

— OLOCHHUBATbL MPCAIOIaracMbIC (1)I/IBI/II-ICCKI/I€ n MaTeéMaTH4YCCKHEC

OrpaHMYEHUS Ha pabOThl XUMHUYECKON HAIPaBICHHOCTH.

CHCTEeMaTH3HpOBaTh, WHTEPIPETUPOBATH PE3yJIbTAaThl PACUETOB U

COOCTBEHHOT'0 3KCIIEPUMEHTA,

— HOPOU3BOAHUTL TOUCYHOC W HHTCPBAJIBHOC OLCHHUBAHWC PA3JIMYHBIX
napamMeTpoB XHMHYECKHX MPOLIECCOB, ONPEACIATh OCHOBHBIC
XapaKTCPUCTHUKHU HCHTpaHLHOﬁ TCHACHIOMHN MW  XapaKTCPUCTUKHU
paccesHusl.

BJajieeT HABbIKAMU:

— TPUMEHEHUsS CUCTEMBI (PYyHIAMEHTATHLHBIX MATEMATHUECKUX TTOHITHN
B XOJI€ HAYYHBIX UCCIIEIOBAaHUM;

—  TEOPETUYECKOTO U HKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS MOJenen
XUMHYECKHX TIPOIECCOB;

—  OIICHUBAHHUS JIOITYCTUMOCTH MIPAKTUIECKOTO PUMCHCHUS
MaTeMaTHYeCKUX U (PU3NYECKUX 3aKOHOB U WX aJaNTaluu K paboTam
B 00J1aCTH XMUMHH;

— TPAKTHYECKOTO HWCIIONB30BAHMS CTaHJIAPTHBIX METOJIOB aHAJIM3a,
00pabOTKHU M MPEJICTABIICHUS] PE3YJIbTATOB U3MEPEHUM.

1.6. Kpurepuu ouneHMBaHHUSI KOMIIETEHI[MI Ha Pa3HBIX 3ITaNax HX
(popmupoBanus

Ounas ¢popma o0yueHust

Bup y4yedHoii padoThl KoimnuecrBo 0a110B
1 cemectp
Perienue 3a/1a4 Ha MPAKTUYECKUX 3aHATUSIX 40
KoHTposnbHbIE paboThI 15
NuauBuayanbHOE 3aaHIE 20
3auer 25
Hroro 3a 1 cemecTp: 100




2 cemecTp

Pemenue 3a1a4 Ha MPaKTUUECKUX 3aHATUAX 32
KoHTposnbHbIe paboThI 10
NHnuBuIyaapHOE 3aaHUE 28
DK3aMeH 30
Hroro 2 cemecTp: 100

HaxkonureanHnas cucrema onenuBanud mo 100-0aaapH0# mkaJie

Yerpipexoa-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
0a/lIbHAA
HIKaJja

BykBeHHas mkaJa, coorBercrByromas 100-
0a/JILHOM HIKAJIe

CucremMa
OLICHUBAHUSA
3jayera

OTIIMYHO

90-100

A — OTJIMYHO — TEOPETUIECCKOE COJIepPIKaHNE Kypca
OCBOCHO IOJTHOCTBIO, 6€3 IPOOEIoB; HEOOXOIUMBIE
MPAKTUICCKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepraaoM c(hOPMHUPOBAHBI; BCE
[peyCMOTPEHHBIE IIPOTPaMMON 00yIeHHUS
y4eOHBIC 3a]]aHUs BHIIOJIHEHBI, KAUECTBO MX
BLITTOJTHEHMS OLICHEHO YHMCIOM 0asaoB, OJM3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COIEPIKAHUE
Kypca OCBOEHO MOJHOCTBIO, O€3 IPO0OEoB;
HE0OX0JUMbIE TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOEHHBIM MaTE€pHaIOM B OCHOBHOM
c(hOpMUPOBaHBI; BCE MPETYCMOTPEHHBIE
mporpaMMoil o0ydeHus: yueOHble 3a1aHus
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHHSI OOJIBIINHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlioB, OIM3KUM

K MaKCUMaJIbHOMY

Xopomo

75-82

C — x0po1110 — TeOpeTUYECKOe CoIep KaHue Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MTPAKTHUECKUE
HaBBIKM PabOThI ¢ OCBOCHHBIM MaTepUaIOM
c(OpPMHPOBAHBI HEAOCTATOYHO; BCE
MIPEeyCMOTPEHHBIE TPOrpaMMOil 00ydeHus
y4eOHbIE 3a/IaHMS BBITIOJTHEHBI, KA4eCTBO
BBITOJIHEHUS] HA OJTHOTO U3 HUX HE OILICHEHO
MUHUMAaJIBHBIM YUCIIOM 0aJUTOB, HEKOTOPHIE BHIBI
3aJJaHUH BBINOJIHEHBI C OIINOKaAMH

VYnosnerBo-
PUTENBHO

63-74

D — ynoBneTBOpPUTEIBHO — TEOPETHIECKOE
coJiepKaHue TUCIUILTNHBI OCBOEHO YaCTUYHO, HO
poOeTBl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HE00XO0/IMMBbIE IPAKTUYECKHUE HABBIKU PAOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(opMHPOBaHBL; OOJIBIIMHCTBO
IPEAYCMOTPEHHBIX IPOTPaMMOil 00ydeHHs
y4eOHBIX 33aHUH BBIIIOJHEHO, HEKOTOPbIE

13 BBIMIOJTHEHHBIX 3a/IaHHUM, COACPIKAT OMUOKHI

3aureHo




Y nosnerBo-
PUTEIBHO

50-62

E — nmocpeacTBeHHO — TeopeTHyeckoe
CoJIepKaHUE Kypca OCBOCHO YaCTHUYHO;
HEKOTOPBIC MTPAKTUIECCKHIE HABBIKU PAOOTHI

He chopMUPOBaHBI, MHOTHE TIPETYCMOTPEHHBIE
MporpaMMoii 00yueHus yueOHbIe 3a/1aHUs

HE BBITIOJTHECHBI TMOO Ka4yeCTBO BBHITIOJTHECHUS
HEKOTOPBIX U3 HUX OIICHEHO YHCIIOM 0aJlJIoB,
OJIM3KUM K MUHHMAaJIbHOMY

Heynosnerso-
PUTEIBHO

21-49

FX — Hey10BIETBOPUTEIIBHO — TEOPETUUECKOE
CoJIepKaHUE Kypca OCBOCHO YaCTHUYHO;
HE00XOIMMBIE IPAKTUYECKHE HABBIKU PaOOTHI
He c(hOpMUPOBAHBI; OOJIBIIUHCTBO
MPEIYyCMOTPEHHBIX POTPaMMON 00yUYSHHS
yueOHBIX 331aHUH HE BBIMOJIHEHO JIN0O0 Ka4eCTBO
UX BBITIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHHMAJIbHOMY; TIPU
JOTIOJTHUTEILHON CaMOCTOSATEILHOM padoTe HalL
MaTepUAIOM Kypca BO3MOHO TTOBBIIICHHE
Ka4yecTBa BBIMOJHEHHsI YU€OHBIX 3aJaHUI

Heynosnerso-
PHUTEIBHO

0-20

F — Hey10BIETBOPUTENILHO — TEOPETHUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HE0OXO0JUMbIE
MIPaKTUYECKHE HaBBIKU PAOOTHI

He c(hOPMUPOBAHBI; BCE BHIMOIHEHHBIC YUCOHBIC
3aJlaHusl COJIepKaT rpyObie OMUOKH,
JIOTIOJTHUTEJIbHASI CAMOCTOSATEIbHAs paboTa Hajl
MaTepHuaIoM Kypca He PUBEAET K KaKOMY-JIH00
3HAYMMOMY TTOBBIIICHUIO KAYECTBA BHITIOJIHEHUS
y4eOHBIX 3aJaHU

He 3auteno




2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.OueHo4YHbIE CPeICTBA TEKYIIEro KOHTPOJIsi (THIIOBBIE)

Konrpoabnasi padora Ne 1

1 1
1. Berunciuts Beipakenne (A-BT) AT, rne A= 0 1 . B=l1 2’
-1 21
0
2 -2 1
2. YOpOCTHUTH U BBIYHUCIIUTH ONPEIEIUTEID 3 2 -2.
0 3 -2

3. Haiitu anreGpandeckoe JIOMOJHEHUE JIEMEHTA @3z ONPEACIUTENS U3 3aaHus 2.
4. Vcnonw3ys popmyinel Kpamepa, pemuTs cUCTEMY JTUHEHHBIX aareOpandecKux
YPABHEHUN:

2x—-2y+z7=1
3X+2y—-22=3.
3y-2z=1

5. Mano: g =2+1i3, zp =1—i. Beruuconts: (21 — 222)19.
6. lansl Touku A(2, 2, 1), B(0,4,3)u C(1, 2, 4). Halitu nnmuny Bexktopa AB + 2BC.

7. Jlanwr Bektopel @ = {2; 2; - 3}, b = {4; -2; -2}. BbIUUCIUTH BBIPAKCHHE
(a+b)-(2a-b).

KonrpouabHasi padora Ne 2

1. Jlana npsimast -2x + 3y — 6 = 0. Onpenenuts napameTpsl K u b.

2. JTansl Touku A(1,2), B(3,3) u C(3,1). Haittu BeicoTy TpeyronbHuka ABC,
OMYILIEHHYIO U3 BEPIIUHBI A.

3. Haiftu TOuky nepecedyeHus: mpsiMoit lez =
2=0

4, Tloctpouts smmunc 9x%+25y>=225. HaiiTu momayocu, KOOpAMHATHI (POKYCOB,
HKCLIEHTPUCHUTET.

-9 -1
yT = 2= ¥ TIOCKOCTH 3x + 5y — z —

5. CocTaBUTh ypaBHEHHE XOPIbI OKPYKHOCTH x2 + y? = 49, nensimencs B Touke A
(1,2) monosnam.

6. IlpuBecTH naHHBIC YpaBHEHHS TOBEPXHOCTEH K KAHOHHYCCKOMY BHIY.
[TocTpouth MIOBEPXHOCTH METOJIOM CCUCHUM: a)
7X*+6y*+5z> —4xy—4yz-18=0, 6) 3z—1=x?

TecToBOEC 3a1aHUE



«IToBepXHOCTH BTOPOTO NMOPSAAKA»

IToBepxHOCTB, 3a1aHHAs
ypaBaenueM F(Xx,y,z)=0,
riae F(X,y,z) — Bropoi
CTCTICHH, Ha3bIBACTCH. ..

B ceuenuu konyca
IUIOCKOCTBIO, HE
MPOXOASALIEH Yepe3
BEPIIVHY U UMEIOLIEH yTOJI
HakKJIOHA K T1ockoctr OXY,
MOJIy4HM. ..

CymHocTh MeTO1a
CEYCHUU COCTOUT B
CHEAYIOUIEM. ..

Kakoe n3 maHHbBIX
YPaBHEHUU HE OIPEAECISAET
HWIMHIPAYECKYIO
ITOBEPXHOCTh

CeuenueM IMOBCPXHOCTHU
4x? +3y?-122=0

1. TpaHCILIEHIEHTHOM;

2. anreOpanvecKoil BTOPOTO MOPS/IKA;
3. KBaJpaTUIHOM;

4, MOBEPXHOCTHIO BpaIllCHUS.

. DILJTHTIC,

. TUIIepOOITY;

. Tlapabouy;

. TIapy MEePECEKAFOIINXCS MPSIMBIX.

A W N -

1. reomeTpudeckue 0ObEKTHI 33JJAI0T C
IIOMOIIBIO YHCEJI, YPABHEHNUI, HEPABEHCTB WIIN
UX CUCTEM U U3y4arOT F€OMETPUYECKUE
CBOMCTBA (PUT'yp aHATUTUYECKUMU METO/IAMH;
2. CTpOSIT TIepecevYeHne JAaHHON TTOBEPXHOCTH C
JPYTUMH HOBEPXHOCTSMHU BTOPOTO NOPSIAKA U
ONPENEIIAOT YPABHEHHUS MOJYYEHHBIX JIMHAN
IIEPECEUCHHUS;

3. IOBEPXHOCTh NEPECEKAIOT MIIOCKOCTSAMH,
I1apajuleJIbHbIMU KOOPAUHATHBIM IUIOCKOCTSIM,
Y 110 BUlY JIMHUM NIEPECEUEHUS CYIAT O
ITOBEPXHOCTH;

4. MOBEPXHOCTh MEPECEKAIOT PA3ITHUYHBIMU
MPSMBIMH, IPOXOIAIIAMH YEPE3 HAYaAJI0
KOOPAMHAT, U IPOCLMPYIOT MOJIyYCHHBIE
TOYKH IIEPECEUCHMS HA KOOPANHATHBIE

IJIOCKOCTH
2 2
1. X—2 + é =1
2 2
2. % ;'— -
a
2 2 2
3. X—2 + é — 2—2 =0
a C
4. x*=0
1. snnunc
2. runepboiia
3. mapabona



IIJIOCKOCTRIO X =5 4. napa nepeCCKAr0MMXCs IPAMBIX

SIBJISIETCS
6 IloBepxHOCTS, 1. muamm Yy = f(x),z = 0Bokpyr ocu OX,
onpeaesiemas 2. mauuu Y = f(2),y =0Bokpyr ocu Oy
YPaBHCHHCM 3. muumnu z = f(y),x =0Bokpyr ocu Oy
x*+y?*= f?(y) moxer
4. muauu Y = f(x),z =0Bokpyr ocu Oz
OBITH MOTy4YCHA
BpalllcHAEM
7 x> y? 1. >IIMOTHYECKH mapadoson
VYpaBuenue — + Yy _ 22 . P A
a? b? 2. DJUTMNTAYECKUHN [ITUHAD
OTIPEICIISCT. .. 3. rumnepOoInYecKuil mapadoIon;I
4. OIHOMOJIOCHBIN THIIEPOOIONT

NuauBuayaabHoe 3axanue (1 cemectp):

. BBINIOTHUATH AEUCTBUSA HAJ MaTpULIAMU

3 2 0)\[/4

|
¢ s el[ol e 2y
2 1 7 8

. Pemuth cuctemy JNMHEMHBIX ypaBHEHUN METOIOM OOpPAaTHOW MaTPHIIbI, METOJIOM
Kpamepa u meronom I'aycca:
2X, +4X, +3X, =7
—3X, + X, +5X, =48
6x, +8X, + 3%, =13
. Halitu paHr marpuubl METOJOM OKAaWMIBIIOIIMX MHWHOPOB M IIPU IOMOIIH
AJIEMEHTAPHBIX MPE0OpPa30BaAHMM CTPOK U CTOJOIIOB:

1 1 5 5
-2 -3 -1 3

/7 5 5 3

2 -2 2 -2

. IlpeacTaBuTh B TPUTOHOMETPUYECKOM M TMOKa3aTEIbHOU (opMax KOMILJIEKCHOE

YHUCJIO0 —Zﬁ - i2\/§ . U300pa3uTts ero.

. Jlaubl koopauHatel BepirH nmupamuasl ABCD: A(1; 3; 2), B(-1; 6; 2), C(-1; 3; 8),
D(1; 6; 10). 3amucaTh BEKTOPHI AB, AC, AD B cucteme opT i, J,K u Haitti Mogymn
ATHX BEKTOPOB; HANTH yTOJI MEXIy BEKTOpaAMHU AB, AC; naiitn MIPOEKIIUIO BEKTOpa

AD Ha BEKTOP AB ; HaitTH miomaab rpanu ABC; naiitu o6bem nupamusibl ABCD;

OTIPEIETUTh KaKO TPOMKOW BEKTOPOB (JIEBOM MIIM IIPAaBOM) sIBJISIOTCS BekTopa AB



, AC ,AD; Haiiti OpT BEKTOpa AB; Haiitn KOOPAMHATBl LIEHTpa TAKECTU
TpeyrosibHuka ABC.

6. Jlausl BekTopa a=4mM+n, b=3M—f, MOLYIH BEKTOPOB |m|=1,|7|=3, yroxn
MEXIy HUMU (rﬁ, ﬁ) = 27 /3. HaliTi IpOeKIHIO BEKTOPA.

7. Jlaubl xoopawHAThl BepmuH TpeyroiasHuka ABC: A (-8;-3); B (0;-9); C(2;5).
Haiitu: mimHy ctopoHsl AB; ypaBHeHust cTopoH AB u BC W uX YIJOBBIE
K03 UITMEHTHI; BHYTPEHHUH YTO B; ypaBHEHUE MeIUaHbl A E; ypaBHEHHUE U ITTUHY
BbICOTBI CD; ypaBHEHHE OucceKTpuchl AK; ypaBHEHUE NPSIMOW, MPOXOIALIEH Yepes3
TOUKy FE mnapaieabHO CTOpoHEe AB; KOOpAWHATHI TOYKW M, pacmojioKEHHOU
CUMMETPUYHO TOUKE 4 OTHOCHUTENBHO npsimont CD.

8. Jlanel ypaBHEHHE KpHMBO#l 2-ro mopsiaka X’ +2y°—2Xx+8y+3=0 u ypaBHcHME
npsimoii X+2y+3=0. HaiiTu xaHOHWYECKHUH BHJ ypaBHEHHsS KPHBOW; TOYKU
NIEPECEUCHMSI KPUBOU U NPSIMOM; CAENATh YEPTEXK.

9. IlpuBecTH JaHHOC ypaBHEHHWE MOBepxHOCTH 144x° +9y*+7°-144=0 «
KaHOHWYECKOMY BUAY. [I0CTpOUTH MOBEPXHOCTH METO/IOM CEUEHHIA.

10. BBr4ucIuTh MpeaeIb:

2 _
@) lim 2X2 PO o D) x,=2 2)x,=3; 3)x,=e0:
X—>Xo 3X° +5x-12
X—3

6) lim
)xa3Jx+1—J7—x

11.HaiiT npou3BOAHBIE:
a) 6) 6) 2)
A 1145 Y= In(3x +11) (7x+3)c0s5 y=
=oX'+11xX°-x>+ -5 =(/X COSoX
Y mi9 7 V5x? +3.e2X71

12.IIpoBectu nomHoe uccaenopanne GyHkuun Yy = 2X 3 — 15X 2 + 24X + 5 1 HOCTPOUTH
ee rpaduK.



Kontpoabnasi padora Ne 3

1. HaiiTu HeomnpeaeneHHbIE HHTErPabl

2
a)j(W—2x3+Xi2jdx,6)j£x _1de,3)j%_5dx,r)jxexdx.

X

2. BpIYMCINTB ONpEeIeTICHHBIE HHTETPAIBI ) f(x ~1)2dx 6)?( x2 + %jdx
0 1 X

3. Beraucnutsb miomans GUrypsl, OorpaHH4eHHON rpagukamMu GyHKIuH: Y= X* -

2x+3, y=4-2x

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

5. BBIUKCIUTE YaCTHBIC IIPOU3BOAHBIC IICPBOI'0O U BTOPOTO IMOPAAKOB: Z = arsin%

KonTpoabHasi padora Ne4

1. Vkaxute Y ¢ pa3aensioniuMucs nepeMeHHbIMU

a)(x + y)dx +cosydy =0; 6)sin ydy:(x2 + xzyz)jx;
B)tgydy = (x2 + xy)ix ; Ny -y= x3.

2. YkaxwuTte nuddepeHnuraibHoe ypaBHEHHE TPETHEro MopsiaKa

a) y'-y'=3;6) yY"+x=0; B) Y-y +3x=0; 1) y'+X:y3.
X
3. Ykaxwute nuHerHoe 1Y nepBoro nopsaka.
W) Y=yt 6) y= Ly eyt e Bo Y
3x+5y X eYi5

4. IuddepennmanbHoe ypaBHEHHE y'(x2 + 9)= y3 —1 aBnsercs

a) nuddepeHIaIbHbIM YpaBHEHUEM BTOPOTO TTOPSIIKA;

0) mudepeHnnanTbHBIM YPAaBHEHUEM C Pa3/IESIONMMUCS TEPEMEHHBIMU;
B) JIMHEWHBIM JU(D(PepeHIInaTbHbIM YPAaBHEHHUEM;

') OZHOPOAHBIM AU depeHInaTbHBIM YPaBHEHUEM.

5. Y Buna 2(y')2 =(y —1)y" permaercs ¢ HOMOIIBIO 3aMEHEI

dp dp .

a)y' = p(x), V= 6) y'=p(y)y'=p &y



B)y=U(X)-v(X), y'=uv+uw'; ry=x-uy=u+xu.

6. 3anmiMre XapakTepucTuueckoe ypapHenue 1Y y” +5y =2x.

7. O6mumit uaTerpan JAY d—y5 = C0S3xdX mmeer BUI
y+

1. 1 1.
a)In|y +5=Zsin3x +c; 6) =In|y +5/==sin3x +c;

3 5 3
B) In|y + 5 =sin3x +c; r) In\y+5\=%sin3x.
8. [IpounTerpupoBath quddGepeHIaTbHOEC YPAaBHEHHE C PA3ACIISIONTUMUCS

2
nepeMeHHbIMU. PemuTh 3aqauy Komm: y' = 1+—y2, y(0) =1
1+ X

9. Haiitu o01iee pemienre JMHEHHOTO OJTHOPOHOTO AU(dHepeHInanbHOro
YpaBHEHHS BTOPOTO MOPSAKA C MOCTOSHHBIME K03 puimentamu:
y'+2y'+y=0

TecToBoe 3aganue
«OCHOBBI TEOPUH BEPOSATHOCTEI»

1. BepositHocTh P ciydaitHOro coObITHS A yAOBIETBOPSIET YCIOBUIO
a) P(4)=0; 0) P(4)=1; B) P(4)>1; r) 0<P(4)<1.

2. KakoBa BeposITHOCTb BBHINIAJICHUS OYKA PABHOTO 3 TpPH OJHOM OpOCaHHUU

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

)

A
3. llenp pabGoraer mo cxeme WO . Pabora xaxxmoro n»JiieMeHTa

SBJISIETCS] HE3aBUCUMBIM COOBITHEM, BEPOSITHOCTH KOTOporo pasHa 0,8. Haiitu

BEPOSITHOCTH PA0OTHI IIETTH.

4. BeposaTHOCTh COOBITHS A TIpU HACTYIUJICHUH XOTS ObI OAHOTO COOBITHS Hi

(i=1, 2, ...,n) U3 OJIHOH rPYMIBI COOBITHI HAXOAUTCS MO (GOpMYyIIE:

a)mm=§Hme 6) m@=gpmowM;

B)Hm=épmome; r)ﬂ@=épmo+me.



5. Ecmu morety Opocatot 7 pa3, TO BEpOSTHOCTD BBIMAICHUS Tepda B 5 ciaydasx
BBIYUCTISIETCS IO PopMyTIe:

I A O R O/ N )

6. Kakoe cBOICTBO MaTEeMaTHYECKOTO OXKUAAHUS HE BBITIOIHSCTCS?
a) M[X+Y]= M[X]+M[Y]; 0) M[X-Y]= M[X]-M[Y];

B) M[CX]= CX; r) M[X- M[X]]=0.
7. 3amnogHuUTE MYyCTYI0 KIETKY psJa pachopeiesieHus Clayd. BEJIUYUHbl X .

Bpruncnure MaTeMaTHYECKOE 0KUAAHUE CITYYAHON BEJIMYUHBI.

Xi -2 3 7 9

pi 0,1 0,2 0,1

NuauBuayajabHoe 3ajanue (2 cemecTp)

. Berunciutb HCOIIPCACIICHHBIC MHTCTPAJIbI:

a) [ — % 6) | x sin +/xdx B) [
1++1+x (X" +1) (x*+9)
. BeluucnuTs onpeaeneHHble HHTErpaibl:
2 0,2
a)_[x 92 x%dx 0) J' xe>*dx
0 0
. Haiitu nnowmans ¢purypsel, orpaHiyeHHON rpadukamu: y= (x_ )" x=1, y=x-1
X —
. Haiitu obnacte onpenenenust GyHKIUHA U U300pa3uTh €€ Ha TIOCKOCTH:
cosx Inx
a) z=In = 0%
) 6) 2=

. HaliTn yacTHbIE TPOU3BOAHBIE IIEPBOTO U BTOPOTO MOPSIKA:
. — (42 3\, %
a) z = arcsin/x2 +yZ — 16 6) z=(x"+y)e™

. Bbruucinuts 3HaYeHUE: \/ (2,03)* +5e°%
1+ x?

1-y? '

. Pemuts ypaBHenue: Xy + Y2 = (2x2+xy)y'.

. Pemnth ypaBHeHue: Xyy' =

. Pemuts 3amauy Kommu: y' + 2xy = xe™ »(0)=0.



10.HaifTu yacTtHOe pemieHue JUHEHHOro OAHOPOAHOTO AuddepeHInaIbHOro
ypaBHEHHWsI  BTOPOrO  TOpPSIKA C  TIOCTOSHHBIMH  Kod((UIIMeHTaMHU,
yJIOBJICTBOPSIONICE 3aJaHHBIM HadaJIbHBIM yciaoBusM: Y — 7y + 10y = 0; y(0) = 0;
y'(0)=-3.

11.B crynmenueckoit rpymme 28 uenosek. 3 uux 16 crymentos u 12 crynentok. Ha
po()COIO3HYI0 KOH(EpPEHIMIO BBHIOMpAIOT Jejeranuio w3 S dYeloBek. Haiith
BEPOSTHOCTH TOTO, YTO CPEIHU IECNICTaToOB: d) 3 CTyAEHTa U 2 CTYICHTKH; 6) BCE
CTYJCHTKH; @) XOTs1 OBl OJTHA CTYACHTKA.

12. JIns curHanmm3anuu o0 aBapuM YCTAaHOBJICHBI JBa HE3aBUCHMO pPabOTAOIINX
cCUrHaJIM3aropa. BeposTHOCTh TOro, YTO NpU aBapu¥Ml CUTHAIHM3ATOp CpaboTaer,
paBHa 0,95 mia nepBoro curnamusaropa u 0,9 mist Broporo. HaiiTi BeposTHOCTD

TOT0, YTO MPU aBaApPUHU CPabOTAET TOJIBKO OJWH CUTHAIU3ATOP.
13.MeTa/utypriuueckuii KOMOMHAT ITOCTABIISIET JIUTHE B OOJIBaHKaX ¢ ypoBHeM Opaka 5%

. BEIUHCIIUTE BEpOSTHOCTH TOTO, YTO U3 MOTYUYEHHBIX MPEATPUITHEM: a) 12
0oJsiBaHOK TOJIBKO 10 okaxkyTcst 6e3 Opaka; 6) 60 00IBaHOK POBHO 55 OKaxyTcs 0€3
Opaka; g) 60 6osBaHOK Oosiee 55 okaxkyTcs 6e3 Opaka.

14 Haiitn X , D(X), o(X). INoctpouts momuron u rucrorpammy. OnpenenuThb
JIOBEPUTETIHLHBIN WHTEPBAI JJISI MATEMATUYECKOTO OKHUIAHUS CITy9aifHOW BETMYUHBI
¢ HagExHOCThIO ¥ = (,95.

30,0- 30,5- 31,0- 31,5- 32,0- 32,5- 33,0-

0 1 1 ’ 1 ) ) 1 _
X% 30,5 31,0 315 32,0 325 33,0 335 335340
K-Bo

1 2 3 25 20 15 20 14
npo0, m

Bonpocsl 1J1s1 yCTHOT0 onpoca:
Dnemenmyl TUHEUHOU an2eOpbl

Urto Ha3pIBaeTCS MaTpuIlel pazmMepa Mxn?

Kaxkas matpuiia Ha3bIBaeTCs MaTpUIEH-CTPOKON, MAaTPHUIICH-CTOIOIIOM?
Kakas maTpuiia Ha3pIBaeTCs KBaapaTHOW?

Urto Takoe riaBHas U MOOOYHAS AUArOHAIA MATPUILIBI?

Kaxkas Marpuna Ha3pIBaeTca eqMHUYHOM, HyneBoi? Kak onn o6o3Havarorcs?
Kakas matpuna Ha3bsIBaeTCs TPEyroJbHOW, CHMMETPUYHON?

Kakue maTpuiibl Ha3bIBaIOTCSI OTHOTUITHBIMHU?

Yro Takoe cymma AByX MaTpuu?

[lepeuncnure cBOWCTBA CIOKEHUS ABYX MaTPHLI.

UTto Takoe pa3HOCTh JBYX MaTpull?

UTto Takoe mpou3BEICHUE ABYX MATPHIL?

oCoNoGRWNE

[
= o



12.  Tlepeunciaute CBONCTBA YMHOXKEHHUS JIBYX MaTpPHLL.

13. Uro Takoe npou3BeACHUE MATPUIIBI HA YUCIIO?

14. Ilepeuncinre CBOMCTBA YMHOKEHHSI MaTPULIBI HA YHCIIO.

15.  JlaiiTe onpenesieHre TPAHCIIOHUPOBAHHON MaTpPHULIBI.

16. UYro Takoe ompeaenureasb N-ro mopsaKa?

17. UYto Ha3bIBAIOT OMPEACIUTENIEM BTOPOTO MOPsaKa?

18. JlaiiTe ompenesieHre ONPEIETUTENS TPETHEro MOPSIIKA.

19. Cdopmynupyiite IpaBUIO TPEYTroOJIbHUKOB JUIsl BBIYMCIIEHUS ONpEAeInTeNeH
3-ro mopsiiKa.

20. CdopmynupyiiTe mnpaBWiIO A BBIUUCICHHUS ONPEICIUTEIEH TPETHETO
nopsiaka

21. HazoBuTe CBOICTBa ONpEICTUTENICH.

22.  Yto0 Takoe MUHOD dJIEMEHTA a; ?

23. Uro Takoe anredpanveckoe JOTMOJHECHHE dJIEMEHTa a; ?

24. CdopmynupyidTe OCHOBHYIO TeopeMmy (O pas3IokKEHUU OMpenenuTesns N-To
MOpsIJIKa MO 3JIEeMEHTaM CTPOKH).

25. Ilepeumncnurte snemMeHTapHbIC TPEOOpPA30BaHUS HAJl MATPUIIAMHU.

26. Kaxkas matpuliia Ha3bIBae€TCs CTyNEHYATON?

27. Uro Takoe HeocoOcHHasi (HEBBIPOXKIICHHAs) MaTrpuila, OCOOCHHas
(BBIpOKJICHHAsT) MaTpuIia?

28.  JlaiiTe ompeneneHne oOpaTHONW MaTpHIIE.

29. JlaiiTe ompeneneHNe COIO3HON MaTpHIIe.

30. CdopmynupyiTe aaropuT™M HaAXO0XKICHHS OOPaTHOW MaTPHIIBI.

31. Yto Takoe paHT MaTpUIHI (Ba OonpeaeneHus)?

32. JlaiiTe ompeneneHue TUHEHHOTO ypaBHEHUS OT N HEU3BECTHBIX.

33. Uto Ha3pIBaeTCs pelICHUEM JIMHEHHOTO YpaBHEHHUS OT N HEM3BECTHBIX.

34.  Kaxkoe ypaBHEHHE Ha3bIBACTCS TPUBHAIBHBIM, IPOTHBOPCUUBHIM?

35. Uro Takoe cucteMa JMHEHHBIX YPABHEHHM OT N- HEU3BECTHHIX?

36. Uro Ha3pIBaeTCA pCEIICHHEM CHUCTEMbl JIMHEWHBIX YypaBHEHUH OT N
HEU3BECTHBIX ?

37. Kaxkue CJIY Ha3pIBalOTCI COBMECTHLIMHA, HECOBMECTHBIMU?

38. Kaxkue CJIY Ha3bIBarOTCs OMpEICTICHHBIME, HEOTIPEICICHHBIMU?

39. Uro Takoe ocHoBHas matpuma CJIY, maTpuila HEM3BECTHBIX, CBOOOIHBIX
YJI€HOB?

40. JlaiiTe XapaKTEpUCTUKY MATPUYHOMY YPaBHEHHUIO.

41. Cdopmynupyiite npaBuio Kpamepa.

42. Kakas maTpulia Ha3bIBaeTcs pacmupeHHon Marpunei CJIY?

43. lanite onpenenenue paBHocuiabHbIX CIIY.

44, Tlepeuucnute sneMeHTapHble peodpazoanus CJIIY.

45. Yro Takoe ogHopoaHoe JIY?

46. Cdopmymupyiite Teopemy o npueaeHuu CJIY K cTyneHYaToMy BHIY
(mpasuio I"aycca)

47. B yem cymHocTh MeTOAa 00paTHOM MaTpuibl 17s petenust CJIY?

48. Cddopmynupyiite kpurepuit Kponekepa-Kanenu.



Hauana mamemamuuecrkoeco ananusa

1. Yro noHuMaroT nojJ noHstueM MHoxectBa? Kak o603HauatoTcss MHOKecTBa? 2.

YTo Takoe IIEeMEHT MHOXKECTBA?

JlaiiTe onpesenenne myctoMmy MHOKeCTBY. Kak oHO 0003HawaeTcs ?

Yo Takoe MoJIMHOKECTBO, paBHbIE MHOKECTBA?

OxapakTepu3yiTe onepaiy HaJ MHOKECTBaMH.

JlaliTe XapakTEepUCTHKY BCEM YHCIOBBIM MHOYKECTBAM.

OxapakTepu3yiTe YCIOBbIE TPOMEKYTKH.

UYro Takoe pyHKIIMSA, 3aBUCHMAas IEPEMEHHAs1, HE3aBUCHUMAs IEPEMEHHas?

Yro Takoe 00JaCTh OnpeneaeH st U 00JacTb 3HAUECHUSA?

Jaiite onpenenenue rpapuka GyHKIIun?

0. [Iepeuncaute crocoObl 3aJaHUs QYHKIUH.

1. Kakue QpyHKIMM HA3bIBAIOTCS YETHBIMU, HEUETHBIMU ?

2. Kakue QyHKIMH Ha3bIBAIOTCS BO3PACTAIOIINMU, YOBIBAIOIIUMU ?

13. Kakue ¢pyHKIIUN HA3bIBAIOTCS] OTPAHUYEHHBIMH, IEPUOJUIECKIUMU?

14. JlaiiTe onpeneneHrue oOpaTHON PYyHKIMHU, CIIOKHON PYyHKIUH.

15. OxapakTepu3yiTe OCHOBHBIE 3JIEMEHTapHbIE (DYHKIIMH U UX TpadUKH.

16. Uto Ha3bIBAIOT O-OKPECTHOCTHIO TOUKH?

17. Yro Ttakoe npeaen PyHKIMU B TOUKe, Mpeaen PyHKIMN Ha OECKOHEUYHOCTH?

18. Ha3zoBute He0OX0uMOE U JOCTATOYHOE YCIOBUE CYLIECTBOBAHUS MIpeiesia
GyHKIIUU B TOYKE.

19. Yemy paBeH npejen B TOUKE KOHCTAHTHI?

20. CopmynupyiiTe TeOpeMbI 0 TpefiesiaX B TOYKE CYMMBI, TPOU3BEACHNUSA,
YaCTHOTO ABYX (YHKITHIA.

21.Kakue (yHKIIMU Ha3bIBAIOTCA OECKOHEYHO-OOJBIIMMUA B TOYKE, OECKOHEYHO-
MaJIBIMU B TOUYKE?

22. ChopmynupyiiTe TeopeMy O CBSI3M MEXKAY OECKOHEYHO-OONBIIMMH U
0E€CKOHEYHO-MaIBIMU (PYHKITHSIMHU.

23.CdopmynupyiiTe TEOpEMbI O 3aMeYaTeIbHBIX Mpeeiax.

24. Yto Takoe SKBUBAJICHTHbIE OECKOHEUHO—MaJIble?

25.ChopmynupyiiTe Te€OpeMy O BBIUYMCICHUHM TIpejesia OTHONIICHHS OCCKOHEYHO-
MaJbIX.

26. Hanumure Tabauily 5KBUBaJIEHTHBIX O€CKOHEYHO-MaJbIX.

27.Y10 Takoe mpupalieHue aprymeHTa?

28.Yto Takoe mpupaiieHue GyHKIuu?

29. JlaiiTe onpezeneHue Npou3BOAHON PYHKIIMM B TOUKE.

30. B yeM cOCTOUT aJITOPUTM HAXOXKJICHHS TTPOU3BOTHOM ?

31. B ueM CymiHOCTb T€OMETPUYECKOTO CMBICIIA POU3BOTHOM?

32. B ueM cocTouT pU3N4YECKU CMBICI TPOU3BOTHON?

33. Hanuiumte Tabauily Npor3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

34. ChopMynupyiTe 1 TOKKHUTE TEOpEeMbl 0 paBuiiax auddepeHIMpoBaHus.

35.Chopmynupyiite TeOpeMy 0O MPOU3BOIHOM CIOKHON (DYHKITHH.

36. Chopmynupyiite TeopeMy 0 MPOU3BOAHOM 00paTHON (PyHKIIMH.

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

RPN A WN



38. B yem cTOUT KpUTEpHid MOCTOSHCTBA?

39. ChopmynupyiTe TeOpeMy O MMPU3HAKE MOHOTOHHOCTH (JOCTaTOYHOE yCIOBUE)
C JI0Ka3aTeJIbCTBOM.

40. Yro Takoe KpUTHYECKast TOUKa (PYHKIIHH?

41. B 4eMm CTOWT MpaBWJIO UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCThH?

42. Yto Takoe TOUYKa MaKCMMyMa, MUHUMyMa?

43.Yto Ha3bIBAIOTCS dKCTpeMyMaMu (pyHKIHN?

44, ChopmyaupyiTe TeopeMy 0 HEOOXOAMMOM YCIIOBHH IKCTPEMyMa.

45. Chopmynupyiite TeopeMbl 1 1 2 0 JOCTaTOYHOM YCIIOBUU IKCTPEMYyMa.

46. B uem cocTOUT MPaBUIIO KCClIeIOBaHUS (DYHKIIMHM HA SKCTPEMYMBI?

47. ChopmynupyiTe TeOpeMy 0 HAaUOOJIbIIIEM U HAUMEHBIIIEM 3HAUCHUH (YyHKITUU
Ha OTpE3Ke.

48. Korna rpaduk ¢GyHKIIMN HA3bIBAETCS BBHITYKIIBIM BBEpPX (BHU3)?

49. ChopmynupyiTe TEOpEeMy JOCTATOYHOE YCIIOBUE BBITTYKIOCTH.

50. JlaiiTe onpeneneHue TOYKH Mepernoa.

51. ChopmynupyiTe TEOpPEMBI TOCTATOYHOE U HEOOXOJUMOE YCJIOBHE Mepernoa.

52. ChopmynupyiTe IPaBUIIO HAXOKICHUS HAUOOJBIIETO U HAUMEHBIIIETO
3HAYEHUA (PYHKIMU HA OTpPE3KE.

53. Uto Takoe HEeBEpTUKAIBHBIE ACUMITOTHI rpaduka GyHKITHH?

54. Chopmynupyiite npasuia Jlonurans.

55. ChopmynupyiTe mpaBuiio uccienoBanue rpaduka GyHKIMA HA BBITYKIOCTD,
BOTHYTOCTb U TOUKH Ieperuoa.

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

Onemenmui meopuu BQPOﬂmHOCmelZ U MAMeMamu4eckol Cmamucmuku

1. JlaliTe onpeaesieHue NOHATHS UCTIBITAaHUS, TPUBEIUTE IIPUMEDBI.

2. JlaiiTe onpeaeneHrue HEBO3MOKHOTO U JOCTOBEPHOTO COOBITHS, CTyYaitHOTO
COOBITHS.

3. Kaxkue coObITUSI Ha3bIBAIOTCS COBMECTHBIMH, HECOBMECTHBIMU?

4. Kaxue coObITHSI Ha3bIBAIOTCS PABHOCHIIBHBIMU ?

5. OxapaktepusyiiTe AecTBUs HaJ COOBITUSIMHU (MPOU3BECHUE, CYMMa U
Pa3HOCTh)

6. Kaxue coObITHSI HA3bIBAIOTCS POTUBOIOJIOKHBIMU?

1. Yro Takoe moJiHas rpymnna coOObITHIt?

8. JlaiTe Kiaccuueckoe onpeaesiCeHue BEPOATHOCTH.

9. JlaTe CTaTUCTUYECKOE OMPEICIICHUE BEPOSITHOCTH.

10.  JlaifTe reoMeTpHUUYSCKOE OIpE/ICICHNE BEPOSITHOCTH.
11. Cdopmymupyiite Teopemsl cioxxenus Nel, 2, 3.4
12.  JlaiiTe omnpenesieHUe HE3aBUCUMBIX COOBITHH.

13. Cdopmynupyiite Teopembl ymHOkeHus Ne 1, 2, 3.4
14. B 4em cyts hopmyin baiieca?

15. Yo Ttakoe cxema bepnyau?

16. B 4em cyTb hopmynsl beprynau?



17. B yeMm coctoat npuOIMKEHHBIE CIIOCOOBI MOJCYETa BEPOATHOCTEH B CXEMe
bepnynau?

18. Uro Takoe cimyuaitnas BennuuHa? Kakas ciydalinas BeJMUrMHA Ha3bIBACTCS
JUCKPETHOM?

19. UYro Takoe MareMaTH4ECKOE OKUaHHE?

20. UYro Takoe mucrmepcus? Urto oHa xapaktepusyer? Urto Takoe cpemHee
KBaJIpaTUYHOE OTKJIOHEHUE U K03 puireHT Bapuanun?

21. UYro nHaspiBaeTcs (yHKIMEH pacrpenencHus (MHTerpanbHON QyHKIUEH
pacnpeneneHus)?

22.  Kaxkue cinyualiHble BeJIMUUHBI HA3bIBAIOTCSI HEMPEPHIBHBIMU?

23.  Uto Takoe IIOTHOCTh BeposiTHOCTU (muddepeHinanbaas GyHKIIMT
pacripenenenus)?

24.  Tlo kakum QopMmyJsiaM HaXOAATCA MaTEMaTUUECKOE OKUAAHUE U AUCTIEPCHUS
JTVCKPETHOM CIly4yallHOM BeJln4unHbI? HenpeppIBHON CIIy4aiiHOW BETUYUHBI?

25. [Ilomatne o TeHEpaIbHOW COBOKYMHOCTH M  BBIOOpKE, TIpoOiema
pEeTNpe3eHTaTUBHOCTH BEIOOPKH.

26. IlpencraBieHue CTaTUCTUYECKUX MaHHBIX. CTaTHCTUYECKUE TAOIHIIBI.

27. JlaiiTe ompeaeneHNe TMCTOTPAMMEBI M TIOJIMTOHA YacTOT.

28. Uto Takoe pa3max BapHualllH, CpelHEe 3Ha4YeHHe, MOJAAa W MeAHaHa s
TPYIIIUPOBAHHON M HETPYIITUPOBAHON BHIOOPKHU?

29. Jlare omnpezaeneHue IUCIEPCUU, CPETHETO KBAAPATUYHOTO OTKIOHEHHUS.

30. B 4em cyTh HOpMALHOTO pacIpeieNICHusI, YTO TAKOE ACUMMETPHS U dKCIIECC?



2.2.OueHOYHbIE CPeICTBA AJIsl IPOMEKYTOYHOM aTTecTAlUN
(3auer, 3x3amMen)

Bonpocsl k 3auery (1 cemectp)

1. Marpunpsl. JlefictBus Haj MaTpuiiamu. X cBoiicTBa.

2. Onpenenurenu (OCHOBHbIE NOHATHS). BhluncieHne onpenennureneii BTOporo u
TPETHETO NOPAIKOB. CBOMCTBA ONPEAECIUTEIICH.

3. OOparHas MaTpula, €€ BBIYUCICHUE U CBOWCTBA. BasuCHBI MUHOpP MaTpHILIbL.
Panr marpunsl. Ero cBoiicTBa. DKkBUBaJIeHTHBIE MaTpULlbl. CIOCOOBI BBIYUCIIEHUS
paHra MaTpuIbI.

4. CucreMbl TUHEHHBIX anreOpandyecKux ypaBHEHHWil. PemeHue HeBBIPOKIEHHBIX
JIMHENHBIX CUCTEM. METOIbl PELICHHUS.

5. Pemienne npon3BoibHBIX cucteM ypaBHeHuil. Teopema Kponekepa-Kanemm.

6. Meton lNaycca pemieHus JTMHEHHBIX cUCTeM. PelieHre cUCTeMBbl OTHOPOIHBIX
JIMHEWHBIX YPaBHEHUN.

7. KommiiekcHple uyucna. ApudmeTHdeckue oInepaudd HajJ KOMIUIEKCHBIMU
guciamMu. Moaysb U apryMEeHT KOMIUIEKCHOIO Yucia. KOMIIEKCHO CONpPS)KEHHOE
YUCIIO.

8. I'eomeTpuueckuil CMBICI KOMIUIEKCHBIX uMcesl. KoMIiuiekcHas MI0oCKOCTb.
TpuronomeTrpuyeckas 1 nokasaresbHas (OpMbI 3aHCH KOMILJIEKCHOTO YHUCIIA.

9. ®opmynst MyaBpa. Bo3Benenune B IENyH0 TOJOXKUTEIBHYHO CTEICHb
KOMIIJIEKCHOTO yucia. V3BnedeHne KOpHs U3 KOMIUIEKCHOTO YHCIIA.

10.Bekrtopsl. JlunHeiHble omepanuy Hajx BekTopamu. KX cBoiictBa. [lpoekmms
BEKTOpPA Ha OCb, CBOMCTBA MPOEKIUH.

11.Pa3noxxenue BekTopa mo opraM. Mojyibs BekTopa. Harmpapistonue KOCUHYCHI.
Cucrema KOOpIMHAT B MpOCTpaHcTBE. JIeHCTBUSA HaJ BEKTOpAaMHU, 3aJaHHBIMU
CBOMMU KOOPJIMHATAMHU.

12.TTpouzBenenust BeKTopoB. Buasl. OCHOBHBIE PUITOKECHHSL.

13.Cuctema KoOpAMHAT B MPOCTPAHCTBE. BUabI crcTeM KOOpAMHAT.

14 Meton koopauHat. [Ipunoxkenus: MeToga KOOpIMHAT Ha TIOCKOCTH.
15.0cHOBHBIE THUIBI YPABHEHUSI NMPSAMON Ha TJIOCKOCTU. B3anMHOE pacronoxeHue
IPSIMBIX.

16.OcHOBHBIE TUIIBI YpaBHEHUS MJIOCKOCTH. B3auMHOe pacnosioskeHue miocKocTe.
17.Tumnbl ypaBHEHHUM NPSIMOI1 B TPOCTPAHCTRBE.

18.KpuBbie BTOPOTO MOPSIIKA.

19.1Tonsitue noepxHocTH. [loBepXxHOCTH BpalieHUs: U MpPeoOpa3oBaHUE CHKATHSL.
[ToBepXHOCTH BTOPOTO MOPSIIKA.

20.9mmuncouast. ['unepoosousl. [lapadomonapi.

21.Konycel. Llunuaapuyeckue NOBEPXHOCTH.

22.MeTo1 ceUeHU .

23.IlonssTe MHOXKecTBa. BkitoueHue MHOkecTB. OObEeMHEHUE, NIEPECEUECHUE U
IIPOU3BEAECHUE MHOXKECTB. UUCIOBBIE MHOXKECTBA.



24.dynkuus u ee cBoictBa. CmocoObl  3amanusi  (QyHkiuid. OCHOBHBIC
aJIeMEeHTapHbIe (YHKIIUU, UX CBOMCTBA U TpadUKH.

25.YucnoBeie mocienoBatenbHOCTH. [Ipenen 4YuciIoBOW MOCIeA0BAaTEILHOCTH.
OCHOBHBIE TEOPEMBI O MpeJEax.

26.1Tpenen pyukmuu B Touke. [Ipeaen GpyHkImM B 66CKOHEYHOCTH.

27.beckoHeYHO Malble B TOUKe (DYHKIUHU, UX CcBoiicTBa. CpaBHEHHE OECKOHEYHO
MaJIbIX.

28.Apudmernueckue omepanuu  Han  npepenamu.  OcoOble  cinydanm U
HeomnpeneaeHHocTH. HekoTopble 3amedarenbHble Mpe/iebl.

29.HenpepsiBHOCTH (pyHKIIMI B TOuke. CBOMCTBa PYHKIUMMN, HEMPEPHIBHBIX B TOUKE
U Ha OTpE3Ke.

30.[Tonsatue dyukuuu, quddepeHnupyemoii B Touke, nuddepeHnuan GyHKIu u
€ro TeOMETPUUYECKUN CMBICIL.

31.1IponsBoaHast HYHKIMH, €€ CMBICI B PAa3JIMYHBIX 3a/1adax.

32.11IpaBuia Hax0XKICHUS IPOM3BOIHON 1 quddepeHIana.

33.[IpousBoaubIc U MU GEepeHIIHATBI BBICIIIAX TOPSIKOB.

34.YcnoBuss MOHOTOHHOCTH (YHKIMH. OJKcTpeMyMmbl (yHkuuu. OTbICKaHHE
HanWOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUN (DYHKITHH.

35.HUccnenoBanue BRIMTYKIOCTH QYHKITUU. Todukn mepernba. ACHMOTOTHI (PYHKITUH.
OO01as cxeMa ucciaen0BaHus (PyHKIUU U IOCTPOEHUS €€ rpaduka.
36.I[TepBooOpazHas M HeompeneNeHHbI uHTerpas. Tabimuna mnpocTedmx

HEOIpe/IeNIEHHBIX UHTETPAJIOB.
37.CBoiicTBa  HEOINPEACIICHHOTO0  WHTEerpajga. 3amMeHa  I[EepEeMEHHOHM B
HEOMpeIeJICHHOM HHTeTpasie, (GopMyJia TMHEHHON MOJICTAaHOBKH.
38.MIHTErprpOBaHUE 10 YACTSM.

39.3aa4ya 0 BRIYMCIICHUH TUIONIAIN KPUBOJIUHEHHON Tpamnenuu. UHTerpupyeMocTh
HernpepblBHON (yHKUnnu. Popmyna Herorona-JleiiOnua.

40.3ameHa niepeMeHHOM B onpeesieHHOM HHTerpaie. MiHTerpupoBanue no yactsm
B OIIPEICIEHHOM HHTETpae.

41.1TpunoskeHus onpeeIEHHOr0 HHTErpara.

42 Tlonstue GyHKIIMN HECKOJIBKUX MepeMeHHbIX. O0acTh onpeneneHus QyHKIuu
HECKOJIbKUX TIEPeMEHHBIX. JINHUN ypOBHS (PYHKIIMH JBYX MEPEMEHHBIX.
43.YacTHple  TPOU3BOAHBIE  (PYHKIMHM  MHOTMX  MepeMeHHbIX. [loHsTus
muddepenuupyemoir pyHKIMU U nodHoro auddepeHnrana GyHKIUUM MHOTHX
NEPEMEHHBIX.

44 YactHple NPOU3BOJHBIE BBICHIMX MOPSAAKOB (YHKIMHM MHOTHX HNEPEMEHHBIX.
Teopema 0 cMemIaHHBIX YaCTHBIX MPOU3BOAHBIX.

45.lupdepennman GyHKIUH IBYX MEPEMEHHBIX.

46.0kcTpeMyM (QYHKIMM JBYX TIlepeMeHHbIX. HeoOxoaumble, I0CTaTOYHbBIC
YCJIOBHSI CYLIECTBOBAaHUS 0€3yCIOBHOTO SKCTPEMYMaA.

47.ITpou3BojiHasl o HampaBiaeHuto. ['pagueHT QyHKIUY.


https://pandia.ru/text/category/differentciya/
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Bonpocsl k 3x3aMeny (2 cemecTp)

1. 3amaum, mpuBOAAIIHE K TOHITHIO AU dHEPEHITNATLHOTO YPABHCHHUSI.

2. llonstne  muddepennmanbHoro  ypaBHeHus.  [loHsaTtne — pemreHus
nudepeHnanbHOro ypaBHeHUs, OOIIET0 U YacTHOro pemienus. 3agada Komu.
3. Muddepennuanbuple ypaBHeHUs IepBoro mnopsaka. JduddepeHimanbHbie
YPaBHEHUS C Pa3ACISIONTUMUCS TIEPEMEHHBIMH.

4, Jluneiinpie auddepeHnuanbable  ypaBHEHMs. PelieHue IuMHEHHBIX
mudpepeHnnanbHbIX YpaBHEHUH METOJIOM BapHaIlid TMOCTOSHHOW (METOIOM
Jlarpanxa)

5. Jluneiinpie auddepeHnanbuble  ypaBHEHHs. PellieHne JIUHEHHBIX

i depeHIMaIbHbIX YpaBHEHUH METOAOM MOACTAaHOBKH Y=Uu'V (METOJ0M
bepuynnn).

6. duddepennmansabie ypaBHeHUs: bepHym.

7. OnHopoanble nuddepeHuanbHble ypaBHEHU 1-ro nopsaka.

8. Huddepennmanbupie ypaBHEHHs BBICIIUX TMOPSIAKOB. THIBI ypaBHEHHH,
JOIY CKAIOIMX MOHWKEHUS MTOPSAIKA.

9. Jluddepennmanpabie ypaBHCHUS BTOPOTO TMOpsAKA. PerneHune TUHEHHBIX
OJTHOPOJHBIX MU PepeHInaNbHbIX  YpaBHEHUM  BTOPOTO  MOpsiAKa €
MOCTOSIHHBIMU KO3 puiieHTamu.

10. [Tpunoxenust 0OBIKHOBEHHBIX AU(PHEepEHITUATBHBIX YPABHEHHM.

11. Cucremsl quddepeHImaIbHbIX YPaBHEHHM.

12, Omnucanne  BEpPOATHOCTHOTO  mpocTtpaHcTBa.  Omnepanuu  Hal
ciiydaiiHbIMU cOObITHsIMU. Kiiaccnueckoe BEpOSTHOCTHOE MPOCTPAHCTBRO.

13. Teopembl CIIOXKEHHSIT M YMHOXKEHUS BEPOATHOCTEW. Y CIOBHas
BEepOSATHOCTh. HezaBucuMbIe COOBITHS.

14, ®opmyna noiaHou BepositTHocTH. Dopmyiel baiieca.

15. [ToBTOpHBIE HE3aBHCUMBIE HcibITaHus. Popmyna bepHyuin.

16. [IpenensHbie TeOpeMbl MyaBpa-Jlamaca u Ilyaccona.

17, Cnyuaiinass BenuuuHa. DOyHKUMUS  paclpenesieHus  ClaydalHOU
BEJIMYMHBI U €€ CBOWCTBA.

18. JIucKpeTHBIE ClTydaliHbIe BETMYMHBI M UX YHUCIIOBBIE XapaKTEPUCTUKHU.
19. AOCOIOTHO HENpPEpPHIBHBIC CIIyYalHbIe BEIUYMHBI U HMX UHCIIOBBIC
XapaKTePUCTUKH.

20. OCHOBHBIE NIPUMEPHI CITyYalHBIX BEITUYHUH.

21. 3aKoH OONBIINX YHCEIL.

22. IlenTpanbHas npeaeibHas Teopema.

23. KoaddunmeHT koppensiuu u ero CBoMcTBa.



24, [IpenMeT u 3amauu MaTeMaTHYECKOW CTAaTHUCTUKHU. ['eHepaibHas u
BBEIOOpOYHAsT COBOKYITHOCTH. CriocoObI 0TOOpa. BapuarmonHsii psij.

25. Cratuctuyeckas byHKIHS pacrpeeneHus. ['padmueckoe
N300paKeHHEe CTATUCTUYECKUX PATIOB.

26. OCHOBHBIE TIOHATHS TEOPUHU OIECHOK. Kiaccudukaiums TOYESUHBIX
OILIEHOK. MeToa MOMEHTOB. MeTo 1 HanOOIIBIIIETO MPaBIOTIOA00MS.

217, JloBepuTeNbHBIC HHTEPBANBI. JJoBEpUTEIHHBIC HHTEPBAIIBI JUIS OIICHKH
MaTEeMaTHYECKOTO OXHJIAaHUS ¥ CPEIHEro KBaJpaTUICCKOTO OTKJIOHCHHUS
HOPMAJIBHOTO paclpeieeHusI.

28. Hcnonp30BaHne METOIOB MaTEMaTHYECKOW CTATUCTHKH W TEOpPUHU
BEPOSITHOCTEW B XUMHH.



. O0pa3zen opopmileHUs IK3AMEHANMOHHOT0 OMJieTa

MUWHHUCTEPCTBO NPOCBEIIEHUA POCCUMCKOW ®EJIEPAIINN

®EJNEPAJTBHOE 'OCYJAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJIBHOE YUYPEXKJIEHUE BBICLHIEI'O OBPA3OBAHUA
«JIYTAHCKHWM I'OCYJIAPCTBEHHBIN ITEJATOIr'MYECKWIA YHUBEPCUTET»
(PI'bOY BO «JITI'TTY»)

IO JUCHUIIJIMHE: «MaTtemMaTHKa)

AJISl CTyIeHTOB 1 Kkypca

HNucTuTyT QU3HKO-MATEMATHYECKOT0 00pa30BaHUA, MH()POPMAIMOHHBIX U
00CJIYKMBAIOIIUX TEXHOJIOT U

Kadenpa Bpiciieii MaTeMaTHKH M METOAMKH NPENOIABAHUS MATEMATUKHU
(¢opma o0yuenus: ouHas

Kon. Hanpasiienue noaroroBku 04.03.01 Xumus

poduas Meqnunnckas M ¢papmManeBTHYecKasi XUMUS

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3agauu, npuBOASIIME K NOHATHIO TUPPEPEeHIIMATBHOTO YPaBHEHUS.

2. Ilpenmer W 3amaud  MaTEMaTHYECKOM CTAaTUCTUKH. [eHepanpHas U
BbIOOpOYHast COBOKYNHOCTH. CriocoObl 0T00pa. BapuamoHHbIN psijl.

3. Pemmts 3amauy Ko y” + 8y + 7y =0;  »(0)=2;y'(0)= 1

YT1BepxkeHo Ha 3aceqanuu kadeapsl BM nu MIIM, npotokosn Ne ot 20 rona.

DK3aMeHaTop 10.H. Kanaiino

3aBenyrommii kadeapon SLI1. Kpusko



