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PaGouast nporpamMma y4eOHOM JAHCLHILUIMHBI «MareMaTuKa» COCTaBjieHa Ha
ocHoOBe TpeOGoBaHUH (eepalibHOro rocy1apCTBeHHOro o0pa30BaTeILHOrO CTaH1apTa
BbICIIEro 0Opa30BaHus 110 HANpaB/ICHUIO MOATOTOBKH 21.03.02 «3eMeycTpOHCTBO U
KazacTp», B COOTBETCTBMM ¢ YYEOHBLIM IUIAHOM, YTBEPIKACHHBIM yHCHBIM COBETOM
yuusepcurera B 2015 1. 1o npopuiio  «3eMiIeyCTPOHCTBOY, «Kanactp
HeBHKUMOCTHY, «['eone3nueckoe odecneueHne 3eMJIeYCTPOMCTBA U KaacTpoOB» UL
OYHOM U 3204HON POPMBI 00yUEHHMSI.

PaccMoTpeHa Ha 3ace/laHny Kaeapbl, MPOTOKOI Ne { or«37» o0& 2016r»

3aB. kadepoi
¢ '%4\ -

K.T1.H., JIOLIEHT M.B. Koxkimaposa

Onobpena Ha 3ace/laHnu METOJIMHECKON KOMHUCCHHN dakynbTeTa
[PUPO1006YCTPOHCTBA, TPOTOKO No 4 or«26» 09 20l By

[Tpejceiarelib METOIMUECKOMH KOMUCCHH

K.C.-X. H., IOLIEHT N, A.B. Boiiko
CocTaBUTElb:
K.II. H., JJOLIEHT //é/f/‘/ = O.B. Llpimbanuct
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Jluer BHecenus 10MOJIHEHHIT 1 H3MEHeHMIT
B pabouyio nporpamMmmy yueGHOI AHCIHINTHHBI
«Maremaruka»

Ha 2017 - 2018 yuebuwbliii roa
PaGouas nporpamma nepecMoTpena Ha 3aceaaHim
kaenpsl. npotokoa Ne | ot 31 asrycra 2017r.

B pabouyio nporpammy BHOCSTCS caeayionme
W3MEHECHHS:
|. U3menenuii ner

R

CocTaBuTent U3MEHGHMIT U 10MOTHEHHIT:
_K.ILH., IOLEHT O.B. Lbimbanucr

YHCHAN CTENEHL, A0AKRHOCTD NOANNCH HO damuns

NUCHAS CTENCHb, AONKHOCT NOANUCH MO dasunna

3aB. kadeapoii

_K.ML.HayK, IOUEHT D7~ M.B.Kokuiaposa
YUCHAs CTeNEHb, YIEHOE 3Balne HOANICH HO Dasuns

na 201 -201__ yueGubiii roa
PaGouas nporpavmma nepecmoTpeHa Ha 3aceaaHum
kadeapbl, npoTokon Ne or 201_r.

B pabouyio nporpammy BHOCATCA CleaytoLLme
H3MEHEeHMS:

vE L

CocTaBuTe/IM U3MEHEHMUIT 1 10NOJIHE HUl:

YUCHAR CTENEHB, A0AKNOCTL NOANKCH H.O damiana
YHEHUA CTENeHb, AOMKHOCTH noANICH MO Damians
3as. kadenpoii

VUEHAN CTEMNCHD, yUCHOe IBaHIC noanich HO damunna

ua 201 -201__ yuedublii roa
Pabouas na 201__ -201__ y4eGumbiii roa
PaGouas nporpamma riepecMoTpena Ha 3aceaaHuu
kadenpel. nporokosn Ne ot 201 _r.

B pabouyio nporpammy BHocsTes ciienyiolie
H3MEHEHHS:

:J!-ﬁ'b.)l\)—

CocTaBuresin HIMEHCHH I W JLONONHEH

YHEHAS CTENCH L. I0MKHOCTE NOANNCH MO Damis
VHEHAN CTENEHb, A0MKHOCTL noanick HO Damians

3as. kadeapoii

YHCHAs CTCNCHL. YHEHOE IBaliie noamics H.O Damuans

na 201__ - 201_ yueGublii roa
Pabouas nporpamma nepecMoTpena Ha 3aceaHui
Kadeapbl, npoTokos Ne oT 201

B paGouyio nporpammy BHOcsTCS cieayiolme
M3MEHEHHS:
I3

(AN =R ORI ]

CocTaBUTE/IM U3MEHEHMH 1 LOMOJHEHUIT:

YUEHAR CTENEHD. NOMKHOCTH HOANHCH MO damians
YHEHIA CTeNeHb. AOIKHOCTL NOANHCH HO Damnans
3as. kagenpoii

YHEHAs CTENEHb, YUEHOE 3BaHIE noAnich N0 Damians
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1. HeJII/I H 3aJa94 OCBOCHUA JUCIUIIIINHBI

Lenabio ocBOeHNs AUCHUILIMHBI «MartemaTuka» SIBISETCSA MOTYYECHUE 3HAHUM
st 0a30BOM MaTEeMaTWYECKOM TOJrOTOBKM OakanaBpoOB, MO3BOJISIONIECH YCIEIIHO
peniaTh COBpEMEHHbIE TPUKIIAIHbBIE 3a]Ja4H.

3agaun TUCUMILUIUHBI:

1. ¢opmupoBaHHE HABBHIKOB (QOPMYIMPOBKH MaTEMaTHYECKUX TMOCTAaHOBOK
3a/1ay;

2. BIAJCHUE AHATUTUYCCKUMH W  YWCJICHHBIMH  METOJAAMH  PEIICHUS
MOCTABJICHHBIX 33]1a4;

3. BuazeHUe 0a30BBHIMHU 3HAHUSMHU (PYHIAMEHTAJIBHBIX Pa3/IeiOB MAaTEMATHKH B
o0beMe, HeOOXOAMMOM JIJIsl BJIAJICHUS MAaTEeMAaTHYECKUM arllapaToM TeorpaduaecKux
HayK U Kaprorpaduu, s oOpaboTKu WH(POpMAIMK U aHalu3a reorpa@uyeckux u
KapTorpaduyecKux JaHHbBIX.

2. Mecto nucuuninnbl B cTpykrype OIIOII BO nanpaBJienust
(crennaJbHOCTH)

Hucnunnnna «Marematukay BefeTcss B Oynoke 1 0a30BOM 4acTH JHUCIMILIMH.
OOyuyeHue NPOUCXOIUT B TEUYEHHE TpeX TMepBbIX cemecTpoB. [l wuzyueHus
JTUCHUIUIMHBL HEOOXOJMMBI KOMIIETEHIIMH, C(POPMHUpPOBAHHBIE Yy OOY4YaIOIIUXCS B
pe3yapTare OOydeHHsi B CpelHeil o0I1eo0pa3oBaTeIbHOM IIKOJIE W B PE3yibTaTe
oceoenus gucuuuiniH  OOIl  «®uszuka», «Uabopmatukay, «['eome3us» 10
HaIPaBJICHUIO MOJATOTOBKY OaKaJIaBPOB 3eMJICYCTPOMCTBA U KaJacTpa.

Tabmuual CBenenus o AMCHUIUIMHAX (M MX pa3fenax), Ha KOTOPbIE OMUPAETCS
COJIEp>KaHU€E TaHHOM JTMCLMIUINHBI

HanmMeHnoBanue
Ilepeuens pa3znennos
JVCHUTIIINHBI
IIxonbHBIN Kypc Tpuronomerpusi,  reomerpus, aiarebpa U  Haydaia
MaTE€MaTHKHU MaTE€MaTHYECKOr0 aHAJIN3a
IIxonbHBIN Kypc | MexaHuka (KHHEMaTHKa, TUHAMUKA) U Jp.
buzuku




3. TpeGoBaHusi K pe3yibTaTaM OCBOEHHS COAEPKAHUSA JUCHUILTAHBI

Ta6numa 2 - CBesleHHs] 0 KOMIIETSHIIMAX U pe3yJibTarax 00ydeHus, GOPMUPYEMBIX
NAHHOM JTUCIMUILIMHON

Copnepxanue Kompr  Ilepedens pe3ynbraToB 00yueHHs, (HOPMUPYEMBIX
KOMIICTCHITUH, KOMIIETE | IUCLUILUINHOMN
MUPYEMBIX HIOUH B o
(hopmupye 1 ITo 3aBepiieHUN U3YUYCHUS JaHHOW TUCIUILIMHBI BBITYCKHUK
[MOJIHOCTBIO HMIIH COOTBET
. JIOJKEH
YaCTUYHO JaHHOH CTBHUHU C
JUCIATUTHOM droc 3HATh yMETh BIAJIETh
BO

CrocoOHOCTD K OK-7 KYJbTYPY MBIIUICHUSI | BOCHPUHUMATb, CIIOCOOHOCTBIO K

CaMOOpraHU3aINH U 00001maTe u [IOCTAHOBKE I[eJIei

€caM000pa30BaHUIO aHAJIM3UPOBATH U BBIOOpPY IyTel
nHpOopMaInIo HUX JOCTHKEHUS

CrocoOHOCTBIO TIK-5 METOIbLI MATEMATH- pemiaTh CUCTEMBI METOJaMU

IMPOBCACHUA U aHAJIU3a

pe3yJIbTaTOB
HCCJIeIOBaHUM B
3eMJICYCTPOUCTBE U
KazacTpax

YeCcKOro aHallnu3a u
MOJICITMPOBAHMS,
TEOPETUYECKOTO U
AKCIIEPUMEHTA-
JBHOTO MCCIIEOBaHUS

JIMHEWHBIX
yYpaBHEHUH,
BBIYUCIIATH
MIPOU3BOJIHBIE U
UHTETrpabl, peraTh
nuddepeHnanbHbIe
ypaBHEHHS,
oOparaThcs K
UH(POPMALIMOHHBIM
cUCTEMaM
(uHTEpHET,
CIpaBOYHas U
Apyrasd
MaTeMaTHyecKas
auTeparypa) s
MOTIOJTHEHUS U
YTOYHEHHUS
MaTeMaTHYeCKHX
3HAHUU

00paboTKH 1
aHaJIM3a YUCIOBBIX
JIaHHEBIX;
TEXHHUKOMN
OCHOBHEIX
MaTeMaTHYECKHUX
JIENCTBUM,
npeoOpa3oBaHU U
BBIYMCIICHUI

OO6m1ast TpPy1I0€MKOCTh AUCHUIIIMHBI cocTaBiisieT 10 3aueTHbIx equHull, 360 yaca.




4. PacnipenejieHue TPYA0€MKOCTH JUCHUIIUHBI 110 BUAAM 3aHATHI,
peasiu3yemMbIx o yueoHomy miany 360 yaca

Tabnuna 3 ®opma 00ydeHHs — O4Hasi, mporpaMmma 0OydeHHs — TOJTHAas

Buanl 3anatuii Bcero IIo cemecTpam

1 2 3
1. AynutopHsie 3aHsATHS (dac) 160 64 48 48
1.1 Jlexuuu (dac) 64 32 16 16
1.2 TIpakTuueckue 96 32 32 32
(ceMuHapckue) 3aHsTHsl (4ac)
2. CamocTosTenbHas padoTa 200 80 60 60
(dac)
2.1 CamocrositenbHOE 34 13 13 8
W3YYCHHE Pa3/ICIIOB
2.2 PacuetHo-Tpaduyeckas 34 14 10 10
pabora (PI'P)
2.3 Tekymiast caMONoAr0TOBKA 64 27 17 20
2.4 TToaroroBka 3ayera 35 13 10 12
(9K3aMeHa)
2.5 KoHTposbHas pabota 33 13 10 10
Wroro vacos (11.1+11.2) 360 144 108 108
dopma NpoOMEKYTOUHOM 3 3 6]
aTTeCcTalun
OO61mas TpyA0eMKOCTb, 3a4.€]. 10 4 3 3

5. TemaTuyecKuii IIAH U3yYEHUS JUCHMIIUHbBI

N3yuenne nucuumiimHbl «MaTemMaTuKa» BEAETCS Ha JIEKUUAX U NPAKTUYECKUX
3aHATUSX, TEMAaTUYECKUW TUIaH mpeactaBiieH B Tabnuie 4. Tekyuuid KOHTPOJb
CaMOCTOSTENIbHOM MOJATOTOBKH CTYAEHTOB OCYIIECTBISIETCA B BHUJE BBINOJHEHUS
ayIUTOPHBIX KOHTpOJbHBIX pador (AKP), pacuetHo-rpaduueckux pador (PI'P),
JOMAIIHUX KOHTpOJbHBIX paboT (K), 3ammrel mHAMBUAYyanbHbIX 3amanuii (MU3),
HAIMMCaHUs KOHCIIEKTOB (3alllMTa KOHCIIEKTA), MPOBEPKHU JoMaIHux 3ananuit (113).

Tabnuua 6 TemaTnueckuil TIaH U3yYEHUS TUCHUIIIUHBL 110 y4eOHOMY IIJIaHy
HanpasieHus noarotroBku 210302 «3emiieycTpoicTBO U KalaCTpbDy OUHON (OPMBbI

oOyueHus
HaumenoBanue W3y4aembie BOTIPOCHI O06beM yacoB dopma
TeMBI nekiuu [Ipaktuy. Cawm. TeKyIero
samsTHs  paGora  oniPOIA
1 cemectp
JInneitHas aiaredpa
1. Matpwuiisi. OCHOBHBIE CBEIECHUS O 2 2 2 I3, K




Onpenenurenu

2. Beraucnenue
onpeaeuTeNneH.
CucreMmsl

Marpuiax. Bunael Mmatpui.
JlelicTBusL MaTpUIlaMU.
CBoiicTBa nelicTBUN HAX
Matpunamu. Onpenenureny
KBaJIpaTHBIX MaTpHIL

C11ocoObI BBIUHUCIIEHHS
onpeaenuteneii. CpoiicTBa
onpexaenuTeneil. Pemenune
cucTeM 1o GopMynam
Kpamepa

A3, K

3. Meton I'aycca

Panr matpuuel. Teopema
Kponekepa-Kanemnu.
Pemenue cucrem metogom
l'aycca

A3, K

4. Pemenue cuctem
C IIOMOIIBIO
00paTHOM MaTpPHIIHI.

1. IIpsimast TuHUSA Ha
IUIOCKOCTH

2. Kpussie BTOpOro
HopsiiKa

OO6parnas marpuna. Pemenue
MaTpUYHBIX YPABHEHMI.
Pemenne cucrem TUHEHHBIX
YPaBHEHUH C HEBBIPOKIECHHOU
Matpuien

AHATATHYECKAA reoMe

JlexapToBa psIMOYIOJIbHAs
CUCTEMA Ha IIOCKOCTH .
[Ipocreiimme 3agaun
AHAJINTUYECKOW FEOMETPHUH Ha
IUIOCKOCTH. Y pPaBHEHHE JINHUU
Ha TUIOCKOCTH. Y paBHEHHE
MIPSIMOM C YIVIOBBIM
kod¢dunmeHToM. YpaBHEHUE
PSIMOM, IPOXOAIIEH Yepe3
nBe naHHble Toukd. OO0mee
ypaBHEHUE IIPSMOM. YTOII
MEXIy IBYMS MPSMBIMU.
VYcmoBus napaieIbHOCTH U
MEPIEHIUKYJIIPHOCTU
npsMbIX. Paccrosaue ot
TOYKH 10 MPSIMOM.

OKpYKHOCTb, DJIIUIIC,
runepOona, napadona, ux
reOMETPUYECKUE CBOMCTBA U
ypaBHEHUS

BekTopHas

TpHs Ha
2

anareodpa

IJIOCKOCTHU
4

13, U3

113, U3

1. BexTops!

Koopaunats! BekTopa.
JIuHeiiHbIe onepany Haj
BekTopamu. CkansipHOe
MPOU3BEJICHUE BEKTOPOB U €T0
CBOWCTBA. YTOJI MEXKIY
BEKTOpaMH. Y CJIIOBHE
KOJUIMHEAPHOCTH U

3

JI3, PIP 1




OPTOTOHAJILHOCTHU JBYX
BEKTOpPOB. BekTOpHBIE
IIPOCTPAHCTBA

AHaquTH4YecKas reoMeTpusi B IpOCTPAHCTBE

1. Ilpsimas u
MJIOCKOCTH B
MPOCTPAHCTBE

IToBepxHocTH
BTOPOTO MOpsIKa

Ob1iiee ypaBHEHHUE IITIOCKOCTH.
B3anmHoe pacnonoxxenue
JBYX IJIOCKOCTEH: yCIIOBUE
MapaJuIEIbHOCTH U
MEePIEHUKYISIPHOCTH
IJIOCKOCTEN. YTOJI MEKIY
IJIOCKOCTSAMU. PaccTosiHue ot
TOYKH J10 TIOCKOCTH. [Ipsimas
B IIPOCTPAHCTBE.
Kanonunueckue u
rapaMeTpU4eCcKue ypaBHEHUs
IIPSIMOM B IIPOCTPAHCTBE.
VYpaBHeHUe NPsAMOH,
IIPOXOAAIIEH Yepe3 BE TOUKHU.
VYcnoBue napanienbHOCTH U
MIEPIEHIUKYISIPHOCTH ABYX
npsMbIx. Bzanmuoe
PacIoJIOKEHUE IPSIMOU U
IIJIOCKOCTH B IPOCTPAHCTBE.

[ToBepxHOCTH BTOPOTO
nopsiaka: chepa, SJUIUIICOUT,
ITMNTHYECKUN 1Tapaboion,
LHWIMHAPUYECcKas
MTOBEPXHOCTh, KOHYC.

2

2

PIP 1

PTP 1

1. ®yHKIMS OTHOM
IIEPEMEHHOM U €€
CBOMCTBA

BBenenue B MaTeMaTH4ecKHuii aHAJIN3

DneMeHTHI TEOPUHU MHOXKECTB.
MHO0€eCTBO 1eHCTBUTENBHBIX
yucen. OyHKIHs 0JHON
nepemeHHoil. O6nacThb
omnpezaeneHus: QyHKIUH.
Crnioco0s1 3a1anust. OCHOBHBIE
AJIeMEHTapHbIE PYHKINH, UX
CBOWCTBA U TpaduKu.
CnoxHble 1 oOpaTHbIE
¢bynkuuu. Knace
AJIEMEHTapHbBIX (PYHKIIHH.

2

1

amnmra
KOHCIIEKTa

2. Ilpenen pyHKIUU
OJHOM EPEMEHHOU

IIpenen nepemeHHoON
BenuuuHsl. [Ipenen pynkmun
OJIHOM MEPEMEHHOM.
beckoHeuHO MaJjble U UX
cBoicTBa. beckoHeuyHO
0obire BeMYnHLl. CBI3b
OCCKOHEYHO OONBIIUX U
OECKOHEYHO MaJbIX BEJIMYHH.

113, U3




3. HenpepbIBHOCTH

GYHKIIUH OTHOM
MIEPEMEHHOMN

JuddepeHunanbHOEe HCHUCTCHHE

OCHOBHBIE TEOPEMBI O
npenenax ¢Gynkumii. [lepBoiid
U BTOPOH 3aMevaTesbHble
npenensl. CpaBHEHHE
0ECKOHEYHO MaJIbIX.
DOKBUBAJICHTHBIC OECKOHEUHO
MaJlbl€ U MX UCIIOJIb30BaHHE
IIPU BBIYUCIICHUH MTPEIEIIOB.
OnHOCTOPOHHUE MPEIEbl
(GyHKINN TEpEMEHHOM.

Onpenenenne HENPEPbIBHOCTU
dbynkumnn. Knaccudukanms
TOYEK pa3pbiBa GYHKIINH.
HenpepbIBHOCTB CyMMBI,
MIPOU3BEACHNUS, YACTHOTO JBYX
¢bynknmii. HenpepsiBHOCTH
CIIOKHOMW (hYHKIIHH.
HemnpepsiBHOCTB
AIIEMEHTAPHBIX ()YHKIIHHA.
CaoiicTBa GyHKIIHIA,
HETPEPBIBHBIX HAa OTPE3KE:
OTPaHUYECHHOCTD,
CYIIECTBOBaHHE HAHOOJIBIIIETO
Y HaUMEHBIIIEr0 3HAYCHUH,
CYIIECTBOBAHHE
IIPOMEKYTOUHBIX 3HAUCHHH.

(pyHK1IUM 0HOI TEpeMEeHHOH

113, U3

1. [IpousBogHas
(GyHKIIMM OJHOU
IIEPEMEHHOMN

Omnpenenenne Npon3BoIHON
dbynkuun. ['eomeTpuueckuii u
MEXaHUYECKUN CMBICII.
VYpaBHeHHE KacaTeIbHOU U
HOPMAaJIA KPUBOM.
HNuddepenunpyemMoctsb
¢ynkuuu. CBsi3b NOHATHH
T depeHIUPYEMOCTH.
OcHoBHbIE TIpaBUIIA
muddepeHmpoBaHus
¢ynkuuu. [IponsBoanas
obOpatHoit ¢pynknuu. Tabmuia
pou3BoaHbIX. [Ipon3BoaHas
CIIOKHON (YHKIUH.
[TpousBoaHbIe HYyHKIIMH,
3a/IaHHOM ITapaMEeTPUYECKH,
HESBHO 3aJJaHHOM.
Jlorapudpmuueckoe
muddepeHIpoBaHHeE.
[IpousBoaHbIie U
muddepeHmanbl BRICIIAX
MOPSIKOB.

5 5 6

113, AKP
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2. Muddepenmman
(byHKIMU OHOM
MepEMEHHOMN

Hudbdepennman GyHkmmm.
Ces3b quddepennmana ¢
MPOU3BOIHOM.
['eomeTpuyeckuit CMbICIT
muddepennmana.
[Tpubnm>keHHbIC BBIYUCICHUS
¢ momo1eto nuddepeHimana.
Juddepernnanst BBICIINAX
MOPSAIKOB

Ipunoxenus n

POM3BOIHOM

13, AKP

1. IIpaBumno
Jlonuransa

Teopema @epma, Poss,
Jlarpanska, Komm. Packpeitue
HEOIpPEIETICHHOCTEN 1
npaswio Jlonuransa

3amura
KOHCIIEKTa

2. UccnenoBanue
(GyHKIMU OHOM
MepEMEHHON U
IIOCTPOCHUE €€
rpaduka.

3. Haunbombiiee u
HanMEHBIIIEE
3HaueHue PyHKIUU
OJHOU IEPMEHHOU

VYcnoBust Bo3pacTaHus U
yObIBaHUS (HyHKIIHU.
JIokanbHBII S3KCTpEMYM
¢ynkuuu. Heobxoaumele n
JOCTaTOYHBIE YCIOBUS
CYIIECTBOBAHUS JIOKATBHOTO
skcTpemyMa. MccnenoBanue
Ha 9KCTpeMyM (DyHKITUH ¢
MOMOUIBIO BTOPOit
npou3BoAHOM. MccnenoBanus
rpaduka QyHKINU HA
BBIITYKJIOCTh U BOTHYTOCTb.
Touku nepernda. ACUMOTOTHI
KpuBbIX. O01mas cxema
uccneoBaHus QyHKIMU U
nmocTpoeHus rpadpuka

byHKIUH
OtbIckaHne HauOOJIBIIETO U

HaVMEHBIIIETO 3HAUEHUI
HENPEPBIBHOW Ha OTPE3KE

byHKIMHA

3amura
KoHcrekTa, U3

3ammra
KOHCIIEKTAa

[ToaroroBka k 3aveTty 3a
IIEPBBIN CEMECTP

Bcero no nucnumimae 3a
IIEPBBIN CEMECTP

32

2 cemecTp

13

32 80

HurerpaabHoe ucuncjieHue GyHKUHMU OAHON NepeMeHHOoI

1. Heonipenenenublit
HUHTETpaT

IlepBooOpazHasi.
Heonpenenennsiii uaTErpas.
CBoiicTBa HeonpeeNeHHOTO
uHTerpana. Tabmuma
OCHOBHBIX HUHTETPAJIOB.

3

8 10

113, AKP
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OCHOBHBIE TPUEMBI
UHTErpUPOBAHUS: 3aMEHA
MepEMEHHOH 1
UHTErPUPOBAHUE TI0 YaCTSM.
WnTerpuposanue aApoOHO-
panMoHaATBHBIX (QYHKIIUHA.
HNuTerpupoBanue BbIpaXXeHUM,
CoJIeprKaIInX
TPUTOHOMETPUYECKHE
byHKIHN.

WuTerpupoBanre HEKOTOPBIX
HPPALMOHATILHBIX BBIPAXKEHUH

2. OnpeneneHHbIn
WHTErpaj

Omnpenenenue onpeneaIeHHOTO
WHTEerpalia, KaKk mpeaena
WHTETPAIbHBIX CYMM.
OcCHOBHBIC CBOHCTBA
OTpE/ICIICHHOTO MHTETpaa.
®opmyna HerotoHa-
JleiiOnuma. 3amena
IIEPEMEHHOM B ONPEIECIICHHOM
uHTerpaie. arerpupoBanue
T10 YaCTSIM B ONPEIACICHHOM
unrerpaie. HecoOcTBeHHBIC
WHTETpaJIbl

I3, PTP 2

3. Ilpunoxxenus

[Tnomaap naockon GUryphl.

3amura

OIPEICIIEHHOT O Brruncienune qJivHbI 1yru KoHcnekra, PI'P
MHTETpaja KpUBOW. Beruucnenue 2
KOOPJIMHAT LIEHTPA TAKECTH
¢burypsl, o0bema Tena
BpalICHUs
@OyHKIHHN HECKOJbKHX IepeMEeHHbIX
1. ITonsiTue [Tonatue QpyHKIUN 2 4 A3, PI'P 3
byHKIIIN HECKOJIBKUX ITIEPEMEHHBIX.
HECKOJIbKUX OO6nacTp omnpenenexus.
IIEPEMEHHBIX. I'eomerpruecknii cMbICT
YacTtHble (GyHKINU IBYX EPEMEHHBIX.
IIPOU3BOJIHBIE [Ipenen pynkumu.

HenpepriBHOCTE. OCHOBHBIE
CBOMCTBA HEIPEPBIBHBIX
¢bynkuuit. YactHeie
MIpUPAIIEHHS] U YaCTHBIE
MIPOU3BO/IHBIE (DYHKIINH .
JuddepeHunpyeMocTb
¢bynkuuu. [Tonnoe
MIPUPALLECHHUE U MTOJTHBIN
muddepenman Gy
HECKOJIbKUX MEPEMEHHBIX.
['eomeTpuyeckuit CMbICI.
YacTHble TPOU3BOAHBIE
CJIOKHBIX U HESIBHBIX

12




byHKIHA.

2. llpunoxenus
byHKIUA
HECKOJIBKUX
MEePEMEHHBIX

YpaBHEHUS KacaTeIbHON
IJIOCKOCTH M HOPMaJIH K
noBepxHocTu. IIpumenenue
notHoTro nuddepeHmana s
NPUOIMKEHHBIX BBIYHCICHHUM.
CkanspHoe 1oe.
IIpousBoaHas o
HampaslieHuto. ['pajneHt.
Heo0xoauMeie U TOCTaTOUYHbIE
YCIIOBUS CYLIECTBOBAHMUS
JIOKJIBHOT'O DKCTpEMyMa
(GYHKIIUH IBYX ITEPEMEHHBIX

I[I/ICerTHaH MaTeMaTu

Ka

3ammuTa
KoHcriekTa, PI'P3

1. D1eMeHTHI
anreOpbl JTOTHKH
BBICKa3bIBAHUNI

2. DIeMEHTEHI
TEOPUH MHOXKECTB

3. DnemeHTbl
TeopuH rpagos

CHMBOJIMKA MaTeEMaTUIECKOMN
JIOTHMKHU. BEICKa3bIBaHus.
Onepanuu Haj
BBICKA3bIBAHUSIMH.
[Ipeaukarel. KBaHTOPBI

MmuoxectBa. Crioco0Obt
3aJlaHusl MHOXKECTB. JeiicTBus
HaJI MHOXXECTBaAMU

OcHoBHBIE TIOHATHS TPadoB

Teopust pyHKUMH KOMILUIEKCHOTO IIEPEeMEHHOI0

1

3amura
KOHCHeKTa, /I3

A3

113

1. KommekcHbie
quciia U JeMCTBHS C
HUMH

KommekcHsble uncna,
JIEACTBUS C HUMU.
N300pakeHre KOMIUIEKCHBIX
qucesl Ha IIockocTu. Moayib
U apryMeHT KOMILIEKCHOTO
yucia. Anredbpanyeckasi u
TpUTrOHOMETpHUecKast (popMBI
3aIMCH KOMIUIEKCHOTO YHCJIA.
dopmyna Dinepa.
[TokazarenbHas popma 3anucu
KOMILUIeKCcHOTro yncia. Kopuu
13 KOMIUIEKCHBIX YHCE

1

2

113, AKP

2. OyHKUUSA
KOMILIEKCHOT'O
MEPEMEHHOTO

[TonsTue byHKIIH
KOMIUIEKCHOTO TI€PEMEHHOTO.
Juddepenunponanue
byHKIIT KOMILIEKCHOTO
MIEPEMEHHOTO

[ToaroroBka k 3aveTty 3a
IIEPBBIN CEMECTP

10

13, AKP

Bcero

16

32

60
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3-ii cemecTp

JuddepeHunanbHbIe YyPAaBHEHUA

[TonsiTue 2 8 8 PI'P 4, 113
1. Indpepeniu- Qg QepeHInaIbHOTO
AJILHBIC YPABHCHUA  ynapHeHus. Ero  mopsjiok,
1-ro mopsiaka peuieHue. [Tonsatue

mudepeHIaIbHOTO

YpaBHEHUS I-ro nopsaxa.

Teopema Komn. 3amaua

Komm. OOmee u 4actHOe

pelieHus

Qg depeHInaTbHOTO

ypaBHeHUs 1-ro  mopsjaka.

[TonsiTne MHTETpajIbHOU

KpuBOi. MeToapl perieHus

mdQepeHraTbHbIX

ypaBHeHuM l-ro mopsaka: ¢

pa3aeIeHHBIMH u

pa3aensIoIUMUACS

MIEPEMECHHBIMH, OJHOPOIHBIX,

B TOJHBIX auddepeHmanax,

JIMTHEWHBIX (MeTomom

bepuynnm), ypaBHEHUI

bepnymm

[lonsatue 2 6 10 PI'P 4, 13,
2. luddepennu- mudepeHIanTbHOro 3aIuTa
QILHBIC YPABHCHUA  ypapHeHHWs] N-TO  MOPsJKa. KOHCIIEKTa

2-TO TIopsIKa

Teopema 0 CylIECTBOBaHUU U
€IMHCTBEHHOCTH  PELICHHUS.
[TonsiTe oOIIEr0 M YacTHOTO
peLIeHuit

¢ depeHInaIbHOTo
YpaBHEHUs n-ro NopsaKa.
Huddepenunanbabie
YpaBHEHHs 2-TO  TOpsAKa,
JIOTIYCKAIOL[MEe  TOHWKEHUS
nopsaka. Metoabl pelieHus.
JOAY  2-ro mopsaka ¢
MIOCTOSIHHBIMH

K03 ULIHEeHTaMH.
XapaKkTepUCTUUECKOE
ypaBHeHue. @opMmynbl s
obmux pemenuit. JIHAY 2-ro
nopsiaka. CTpykTypa oOIIero
pemenusi. Meton mombopa
yacTHoro pemenus JIHIAY 2-
ro MopsJiKa C IOCTOSHHBIMH
KodppHuuUeHTaMl 10 BUAY
MpaBoOM YacTu

14




OCHOBHBIE TOHATUA

JAnddepenunanbHasi reomeTpusi

Pannyc u Kpyr KpuBU3HBI
IJTIOCKOW KPUBOW. DBOIOTA U
9BOJIbBEHTA. Paguyc
KPUBH3HBI IPOCTPAHCTBEHHOU
KpuBoi. ['1aBHas HopMaib,
OMHOpMAaJIb U KpyueHHE
IIPOCTPAHCTBEHHOW KPUBOM.

1

2

J13, 3amura
KOHCITIEKTa

Crny4aiinbie
COOBITHUSA

Teopusi BeposiTHOCTE U MATEeMATHYECKAsl CTATHCTUKA

[Ipeamer TEOpUHU
BEPOATHOCTEH. [TonsiTus
KOMOWHATOPUKH,
MIEPECTAaHOBOK, Pa3MEIIEHUN,
couetaHui. Dopmynsl I
BbluMcienuil. I[IpoctpancTBo
3JIEMEHTAaPHBIX COOBITHH.
Cnyuaiinble COOBITHS.
Oneparuu  HajJ COOBITHSMU.
AKcuomMaTH4eckoe
ONpe/ieJIEeHUE  BEPOATHOCTH.
Kiaccuueckoe  ompenenenue
BEPOATHOCTH. CgoiicTBa
BEPOATHOCTEH.
I'eomerpuueckue
BEPOATHOCTH.
Craructuueckoe onpeseacHue
BEPOATHOCTH. Paznuune
MEXJy CTaTUCTUYECKUM U
KJIACCUYECKUM
ONpPEACICHUsIMHU. Y CJIOBHas
BEPOATHOCTb. 3aBUCHMBEIE,
HE3aBUCUMBIE COOBITHSI.
Teopema YMHOKEHHS.
CoBMeCTHBIE, HECOBMECTHEIE
coObiTHs. Teopema croxeHUs
BEPOATHOCTEH. dopmyna
MIOJIHOM BEPOSITHOCTU U
dbopmyna baiteca. VYcnoBus
MIPUMEHEHUS (hopMyIbt
baiieca. [ToBTOpHBIE
WCIIBITAHUSI. DopMybl
bep4nynmmu n  Ilyaccona.
HawusepostHeiiee YHCIIO
HACTYIIJICHUS ycrexa B
uchbITaHusX. JlokampHas wu
WHTErpaJibHast TEOPEMBI
Jlanmaca

3

6

6

A3, K

Crny4aiinbie

[TonsiTne CIIy4aiiHOMN
BEJIMYUHBL. J[UCKpeTHbIE U

I3, K
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BCIIMYHUHBI

HEeIpepbIBHbIE CllydaifHbIe
BEJINYUHBI. 3aKoH
pacmpeneneHust  CaydailHo#
BEJINYUHBI. OyHKIUA

pacrpenenieHust  CaydailHo#
BEJIMYMHBI M €€ CBOMCTBA.
Matematuueckoe OXHUAAHHE

JUCKPETHON CIIy4aiiHOMN
BEIMYMHLI U €ro CBOWCTBA.
Hucnepcus 51 cpenHee
KBaJpaTHYECKOE OTKIIOHEHHUE
JUCKPETHON CIIy4aiiHOMN
BCJIMYHHBI. CpoiicTBa
JIACTICPCHH. [LnoTHOCTH

pacnpeesieHuss HEeNPEPbIBHOM
CIIy4allHOM BEIWYHMHBI U €€
cBoiicTBa. MaremaTuueckoe

OKUJIaHHE, ucrepcus,
cpenHee KBaJIpaTHYECKOE
OTKJIOHEHHE HEIPEPBIBHON
Clly4alHOMN BEJINYMHBI.
OcHoBHbIE 3aKOHBI
pacnpeneneHus:

OMHOMHUAJIIBHOE,

IIyaCCOHOBCKOE PaBHOMEPHOE,
HOPMAJIBHOE. Hopmansnas
KpuBas M €€ IOCTPOCHHE.
BepositHoCTh MMOTIAAAHUS

HOPMaJIbHO  paclpeaesIeHHON
CIy4YalHOM  BEJIWYMHBI B
UHTEpBall. 3aKkoH OOJBIINX
yucen. Teopema bepHymm.

LentpanbHas npeaenbHast

TeopeMa.
ONEMEHTHI IIpenmer u 3a/1a4u 14 A3, PI'P 5
MaTeMaTH4eCKOM MaTEeMaTHUECKOH CTaTHUCTUKH.
CTaTUCTHKH Breibopounass u reHepanbHas

COBOKYMHOCTH. Yactota u

OTHOCHTEIbHAS 4yacTora.
CraTtucTudeckoe

pacnpeneneHue. [TonsTus
SMITUPUYECKON byHKIIN
pacrpezaeneHus, IMOJINTOHA,
TUCTOTPaMMBbI 4acToT 4
OTHOCHTEIBHBIX 4acToT.
ITonsaTus TOYECUHOH u
HECMEILIEHHOM! OLICHKHU.
Hecmemennnie OIICHKH

MaTEMaTHYECKOTO  OXHIaHUS
W JUCIEPCHH, BHIOOPOYHOE W
UCIIPABIIEHHOE cpeaHue
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KBaJPAaTUYHbIE  OTKJIIOHEHUS.
Mopa, wmeguaHa, pa3max.
WNHTtepBanbHbIe OLICHKU.
JloBeputenbHasi BEPOATHOCTb.
JloBepUTeNbHbBIE ~ MHTEPBAJIbI
JUTSl OLIGHKH MaTeMaTH4YEeCKOIo
OKHJIaHUS u CpEIHEro
KBaJpaTUUECKOr0 OTKIOHEHUS
HOPMAaJIBHOTO paclpeeIeHusl.
Craructuueckas TUIIOTE3A.
[lonsiTus CTaTUCTUYECKOMN
OIlEHKH, ommboKk 1-ro m 2-ro
poia, YpOBHS 3HAYMMOCTH,
CTaTUCTUYECKOTO  KpHUTEpHS,
KpUTepus corjacusi.
MommHoCTh KpUTEpHSL.
[IpoBepka TUIIOTE3bI 0
HOPMaJIbHOM pacmnpeieeHuu
FE€HEPAIbHOM  COBOKYITHOCTH.
Kpurepuii cornacus Ilupcona.
[loHsATHS CTAaTUCTUYECKON U
KOPPEJALIMOHHON
3aBUCUMOCTH, YCIIOBHBIX
CPEIHHUX,  KOPPEISLMOHHON
TaOJIULIBIL. Koaddurment
Koppersinuu. Ero cBoucTBa.
JInnennas perpeccus

[ToaroroBka Kk sK3aMeHy 3a
TPETUHN CEMECTDP

Bcero no nucuumninbe 3a
TPETUHN CEMECTP

Bcero no nucnumnae 3a Tpu
ceMecTpa

16

64

32

96

12

60

200

Tabnuna 7 Bua, KOHTpOJIb BBIMOJHEHUS U MeToandeckoe ooecnieuenue CPC

No Bun CPC KonuuectBo | KonTpoib MeTtoaudeckoe obecrieueHme

n/m 4acoB BBITIOJTHEHUS

1 Beinonnenue 33 IIposepka CM. cIMCOK JIUTEpPaTypBHl,
KOHTPOJIbHOU KOHTPOJIbHOU KOHCIIEKTEI JIEKITUHN
paboThI paboThI

2 Boinonnenue 62 [IpoBepka CM. cCIMCOK JTUTEpaTyphl,
JIOMAIIIHETO 3a/1aHuUs JOMAIIHUX 33JaHUH | KOHCIIEKTHI JICKIHi

3 Brimonaenue 34 3amura CM. CITUCOK JTUTEPATYPHI,
WH/IUBUYAJIEHOTO WH/UBUYAIIbHOTO KOHCIIEKTHI JICKIHH
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3a/laHus 3a/laHus

4 [Togroroska k 14 IIpoBepka CM. cIMCOK JIUTEpaTypBhl,
ayIUTOPHOU KOHTPOJIbHOM KOHCIEKTHI JICKIIUN
KOHTPOJBHON padoTe paboThI

5 Boinonnenue 22 3amuTa koHcriekTa | CM. CIIMCOK JIUTEPaTyphl,
JOMaITHUX KOHCIEKTHI JIEKIIUH
KOHCIIEKTOB 110
3aJIaHHBIM pa3zesiaM

6 [ToaroroBka k 23 3auer CM. CITUCOK JTUTEPATYPHI,
3a4ery KOHCIEKTHI JICKIUI

7 [ToaroroBka k 12 DK3aMeH CM. CIIUCOK JIUTEpaTypBhl,
JK3aMEHY KOHCIIEKTBI JICKIUI

6. O0pa3oBare/ibHbIE TEXHOJIOTUU

Tabmuua 6 PopMbl IPOBEACHUS 3aHATUH, HCIIOIb3yEMbIE Ha Ay JUTOPHBIX 3aHATHIX

Cemectp

Bun 3anarus
(JI, TIP, JIP)

Hcnonb3yemble aKTUBHBIC M HHTEPAKTUBHBIC
(hopMBbI TPOBEICHHMS 3aHATHIA

KonnuectBo

4aCoOB

1

J

[IpobnemHast  JieKuWs;  JIGKIWS-BU3YaTH3allHs;
JIeKIMs ¢ 3apaHee 3allIaHUPOBAHHBIMU OIIMOKaMH;
CaMOoCTOsITeNIbHAs paboTa ¢ JINTepaTypoi

14

ITP

MaremaTnueckuii JUKTaHT; paboTa B Mapax, B
MUKpOTpyImnax; VHJVBH1yaJIbHBIN OIIpoOC;
bpoHTanbHBIN omnpoc; pasHoypoBHeBble KP u T;
TBOpueckoe /13

18

[TpoGiieMHass  JEKIUsS;  JICKIUSA-BU3YyaIN3AIIHS,
JIEKIMS C 3apaHee 3aIUIaHUPOBAHHBIMU OLTHOKaMH;
CaMOCTOsITeNIbHAs paboTa ¢ IuTepaTypon

18

ITP

Maremaruueckuii AMKTaHT, paboTa B mapax, B
MUKpOTpyImnax; VHUBUYyaJIbHBIN OIpoc;
¢poHTanbHBIN omnpoc; pasHoypoBHeBble KP u T;
TBOpYeckoe J13

20

[IpoOnemuass  JeKmus;  JIEKIUSA-BU3yaTU3aIIHS;
JIEKIIHS C 3apaHee 3alUIaHUPOBAHHBIMU OIIMOKaMHU;
CaMOCTOSITENIbHAs padoTa ¢ JTUTEPaTypPOH

18

I1P

Marematuueckuii AUKTaHT, paboTra B mapax, B
MUKpPOTpyImax; WHIUBU1yaJIbHBIN OIpoc;
dpoHTaNBHBINH ompoc; pasHoypoBHeBbie KP u T;
TBOpUeckoe /13

20

Uroro:

108
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7. XapakTepucTHKA (D)OHI0B OLIEHOYHBIX CPEICTB Il TEKYIIero KOHTPOJIs
yCIeBaeMOCTH U MPOMeKYTOYHOM aTTecTaluu

KDI/ITGDI/II/I OLICHKHM 3HAHUM CTYJCHTOB HA DK3aMCHE:!

«OTJIIMYHO» — CTYACHT BIJIQJICET 3HAHMSAMHM MaTEMATUKH B IOJHOM O0beMe
y4eOHOW  MpOrpaMMbl,  JIOCTaTOYHO  TIJyOOKO  OCMBICIMBAET  JUCLMILIUHY;
CaMOCTOSITENIBHO, B JIOTMYECKOM MOCJIEI0BATEIIBHOCTH U MCYEPIBIBAIOIIE OTBEYAET HA
BCE BONpOCHI OwWiera, MNOTYEPKUBAI IPU ITOM CaMOE€ CYLIECTBEHHOE, YMEET
aHaJIM3UpOBaTh, CPABHUBATH, KJIacCU(pUUMPOBATh, 0000IIaTh, KOHKPETU3HPOBATH H
CUCTEMATU3UPOBATh U3YUECHHBI MaTepuall, BBIJACIATh B HEM IJIaBHOE: YCTaHABIIUBATh
NPUYUHHO-CICICTBEHHBIE  CBA3M;  4YETKO  (OpPMHpPYET  OTBETHI,  yBSI3bIBACT
TEOPETUYECKHE ACTIEKThl MATEMATHKH C 33JJa4aMH MPAKTUYECKOr0 XapakTepa.

«Xopowo» - CTYJEHT BIa/I€€T 3HAHUSAMHU JTUCLUUIUIMHBI TIOYTH B MOJHOM 00BEME
IporpaMMbl (MMEIOTCS MPOOEINbl 3HAHUI TOJNBKO B HEKOTOPBIX, OCOOCHHO CIIOXKHBIX
paszfenax); caMOCTOSITEIbHO M OTYACTH MPU HABOASAIIMX BONPOCaX JAET MOJHOLCHHbIE
OTBEThl HAa BONPOCHl OuWiieTa; HE BCErJa BBIJIEISET HaumOoJee CYIIECTBEHHOE, HE
JIOTIyCKAaeT BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX; YMEET pelaTh JETKUE U
CPEIHEH TSKECTH 3aJ1a4u.

«Y10BJIETBOPHUTEIBHO» - CTYJEHT BJaJE€€T OCHOBHBIM OOBEMOM 3HAHMW IO
JUCUUIUIMHE; TPOSBISIET 3aTPYJHEHUS B CAMOCTOSITEIBHBIX OTBETaX, OINEPUPYET
HETOYHBIMU (POPMYJIMPOBKAMH; B IPOIECCE OTBETOB JOIMYCKAIOTCS OMIMOKH IO
cyuiectBy BonpocoB. CTyIeHT cmocoOeH pelaTh JIMIIb HauboJiee JIETKHE 3aJauH,
BJIAJICET TOJIBKO 00A3aTEIbHBIM MUHUMYMOM METOJ/IOB UCCIEIOBaHUM.

«Hey10B1€TBOPUTEIBHO» - CTYJEHT HE OCBOMJ 00s3aTEIbHOT0O MHUHUMYyMa
3HAHMM TpeaMeTra, He CIocoOeH OTBETUTh Ha BONPOCH OuiieTa Jaxe NpH
JOTIOJTHUTENBHBIX HABOJSIIMX BOIPOCAX 3K3aMEeHATOPA.

Kpurepun olileHKH 3HAaHWW CTYAEHTOB HA 3a4ETE:

O1eHKa «3a4TE€H0» BBICTABISICTCS CTYJAEHTY, KOTOPBIN:

- MPOYHO YCBOWJI TPETYCMOTPEHHBIN MTPOTPAMMHBIN MaTepral;

- TMPaBWJIBHO, apTyMEHTHPOBAHO OTBETHJ Ha BCE BOIPOCHI, C TIPHUBEICHHEM
MIPUMEPOB;

- TIOKa3all TJIyOOKHE CHCTEMAaTH3MpPOBAHHBIE 3HAHWS, BJIAJCET TMPUEMaAMHU
pacCy>XKJIeHUS U COMOCTABIISIET MaTepUall U3 Pa3HBIX UCTOUHUKOB: TEOPHUIO CBSI3BIBACT C
MPAKTUKOU, APYTUMH TEMaMH JTAHHOTO Kypca, APYTUX U3y4aeMbIX IIPEIMETOB

- 0e3 ommOO0K BBITIOJHHII ITPAKTHYECKOE 3a/IaHHE.

OO0s13aTeNbHBIM YCJIIOBHEM BBICTABIICHHOM OIIEHKM SIBJISICTCS TPaBUIIbHAS pedb B
OBICTPOM WJIM YMEPEHHOM TEMIIC.

JIOMOTHUTENBHBIM ~ YCJIOBUEM  TIOJIYYEHHUS OICHKH «3a4TE€HO» MOTYT CTaTh
XOpOIIME YCIEXW TPU BBINIOJIHCHHH CaMOCTOSTEIBHOW W KOHTPOJBHON paboTHI,
CHUCTEMaTHYeCKasl aKTHBHAs paboTa Ha CEMUHAPCKUX 3aHATHSX.

OreHKa «He 3a4YT€H0»  BBICTABISICTCS CTYJACHTY, KOTOPBIH HE CIpPaBWICS C

50% BompocoB W 3ajaHui OusieTa, B OTBETaX Ha JAPYrH€ BOIPOCHI JIOMYCTHI
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CYHICCTBCHHLIC ommOkn. He MokeT OTBEeTHTH Ha AOIIOJIHUTCIIBHBIC BOIIPOCHI,
IMPCAJIOKCHHBIC IIPCIIOAABATCIICM. HGHOCTHOFO MNpEaACTAaBJICHUA O B3dHNMOCBA3AX,
KOMITIOHCHTAX, 9TAlldX Ppa3BUTHUA KYJIBTYPhI MBIIIJICHUSA Y CTYACHTA HCT.

CnucoK TeopeTHYECKHX BONPOCOB K 3a4eTy 3a NMepPBbIii ceMecTp

JIuneiinas anredopa

1. IlonsTuss matpuipl, e€ nopsaka. KeanpaTHas, npsMoyroibHasi, TpeyrojiabHas,
€MHUYHAs MATPULIBI.

2. Onepanuu HaJ MaTpUIlAMH: CyMMa, MPOHU3BEJCHUE, YMHOKEHUE MATPHUIIbl Ha
YUCJIO.

3. Onpenenutenu  2-ro, 3-To, N-ro mopsiaka. [IpaBwio TpeyroabHUKOB.
OnpenenuTens TpeyroJbHOW MaTPUILIBL.

4. TlepeunciauTh BCe CBOMCTBA ONMpEIEIUTENCH.

5. O6patrHas Marpuna. TeopeMbl O CyIIECTBOBAaHUM M €IMHCTBEHHOCTH.
AJroput™ nosryuyeHust oOpaTHON MaTpULbL.

6. [lonsTie panra matpuipl. DJeMEHTAapHbIE NpeoOpa3oBaHus. PaHr maTpulisl
TpaneurueBUIHON (PopMBbI.

7. CucremMa JHMHEWHBIX YypaBHEHUH, ee pemeHne. CUCTEMBl OJIHOPOJHBIE,
HEOJHOPOJHBIE, COBMECTHBIE, HECOBMECTHBIE, OIPEIEIICHHbBIE, HEOIIPEACIICHHBIE.

8. Chopmynuposats Teopemy Kponekepa-Kamennu u Teopemy o uucie pemieHuit
CUCTEMBL.

9. llpaBmio Kpamepa mis cuCTeMBbl 3-X JIMHEWHBIX YpPaBHEHHH C 3-Ms
HEHU3BECTHBIMHU.

10. MaTpu4HbIit METOJ] PEIICHHUS CUCTEM JIMHEHHBIX YpaBHEHHH (BBIBO).

11. Merox T'aycca. BeiOop 0Oa3zucHbIX M CBOOOAHBIX NepeMeHHbIX. Obmiee u
YaCTHOE PEILICHUS.

BekTopnas aareopa

1. IlonaTus BeKkTOpa, €ro UIMHBI, OpTa, PAaBHBIX BEKTOPOB, KOJUIMHEAPHBIX U
KOMIIJIAHAPHBIX BEKTOPOB.

2. Jluneiinpie omepamnuu Haj BekTopamu. JIMHEiHasT KOMOWHAIMS BEKTOPOB.
JInHEeNHO 3aBUCUMBIE U JINHEMHO HE3aBUCHUMBIE BEKTODA.

3. TeopeMbl O HEOOXOIMMBIX M JIOCTATOYHBIX YCJIOBHUSX KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.

4. Tlpoekuus BekTopa Ha ock. [lepeuncnuTh CBOMCTBA.

5. IlpsamoyronbHas JekapToBa CUCTEMA KOOPJIMHAT B MpocTpancTe. KoopauHaTsl
BekTopa. CdopmynupoBaTb TEOpeMy O pa3joXKEHUH BeKTopa Mo 0Oa3ucy B
IIPOCTPAHCTBE.

6. InuHa BekTOpa uyepe3 KOOPAWMHATHI, HANPABISIIOUIME KOCHUHYCHI, PACCTOSIHHE
MEXIYy TOYKaMH, KOOPAHMHATHl BEKTOpa 4Yepe3 KOOPAHMHATHI TOYEK Hadajla M KOHIIA,
KOOpPJIMHATBl CEpPEAMHbl OTpe3Ka, JIMHEWHBIE Olepaluyd MEXIy BEKTOpaMu B
KOOpJIMHATHOM opMme.
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7. CkansipHoe  mpousBeneHue BeKTOpoB. Ilepeuncnuth  cBoiicTtBa  (0e3
JI0OKa3aTeabCTBa). BbIUKMCICHHE CKaJsIpHOTO TIPOM3BEACHHUS Yepe3 KOOPIUHATHI
BEKTOPOB.

8. BekTopHoe mpousBesieHne BEKTOpPoB. Ero reoMerpuyeckuii 1 MeXaHMUECKUN
cMbici. [lepeuncnuth cBo#cTBa. BbIYMCIEHHE BEKTOPHOTO MPOU3BEACHUS 4YeEpes
KOOPJIUHATHI.

9. CmemanHoOe MIPOU3BE/ICHUE BEKTOPOB. [Tepeuncinuthb CBOMCTBA.
['eomeTpuuecknii  CMBICII MOIYJS CMEMIAHHOTO TMPOW3BEACHUSA. Bbruucienue
CMEIIAaHHOTO NPOU3BEAECHUS YEPE3 KOOPIUHATHI BEKTOPOB.

AHaJuTH4YeCcKasi reoMeTpust

1. [lonsiTME JHMHUM Ha TUIOCKOCTH, €€ YpaBHEHHUE B JEKAPTOBOW CHUCTEME
koopauHar. [lapamerprnueckue ypaBHenus. [Ipumepsr.

2. llonspHas cuctema koopauHat. E€ cBs3b ¢ iekapToBON. YpaBHEHUE JIMHUH B
IIOJISIPHOM CUCTEME KOOPAUHAT.

3. IloHATHS MTOBEPXHOCTHU U JIMHUM B MPOCTpaHCTBE. VX ypaBHEHUSI.

4. YpaBHEHHs NMPSAMOM Ha IUIOCKOCTH: 00lee, KAHOHUYECKOE, TapaMeTpUUYECKOe,
yepes 2 TOUKH, C YII0BBIM KOAPPUIIMEHTOM, B OTPE3KAX.

5. BzaumHoOe pacrnosiokeHHe MPSIMbIX Ha TUIOCKOCTH (TpSMbIEe 3a/laHbl OOLUMU
YpaBHEHUSIMU, KAaHOHUYECKUMHU, C YTIJIOBBIMH Koddduimentamu). PaccrosiHue ot
TOYKH JI0 IPSIMOM.

6. YpaBHEHHs IUNIOCKOCTH: 00IIee, MPOXOIAIICH Yepe3 3 TOUKH, B OTpPe3Kax.

7. B3aumHoe pacmonoxeHne 2-X IUIOCKOCTe. PaccrosHme oT Toukm [0
IIJIOCKOCTH.

8. YpaBHeHuss  mpsAMOil B MPOCTPAHCTBE: oOmue,  KaHOHMYECKHE,
napaMeTpUYECKue, TPOXOAALIEN YEPE3 2 TOUKH.

9. B3aumHO€ pacnoioKeHHe 2-X MPSMBIX B IPOCTPAHCTRBE.

10. B3auMHOe pacnosioxeHue MNpsIMOd M TUIOCKOCTH B TMPOCTPAHCTBE. YTOI
MEK1y HUMHU.

11. Tlonstue ammurca. Dokycel. Ero kanonmueckoe ypaBHeHue. IlocTtpoeHue
AIUIUIICA. DKCIEHTPUCHUTET.

12. Tlonstue runepOosbl. E€ kanHoHndeckoe ypaBHeHUE. DOKYChl. ACUMIITOTHI.
[TocTpoenue rumnepOoIIbl. DKCIIEHTPUCUTET.

13. Tlonsitue mapabonwl. E€ kaHonmdeckoe ypaBHeHue. MDokyc, aupekTpuca.
[TocTpoenue napaboJibl (4 ciydas).

14. TlapannensHblil nepenoc. @opmMyra nepexoja OT OJJHON CUCTEMbl KOOPAUHAT
K JIpyTOM B Clly4ae napajuiesIbHOro MEPEeHoca.

15. IToustue HWIMHIPUYECKON IIOBEPXHOCTH. ONIUNTHYECKHH,
rUnepOoIMYecKuii, MnapaboJMYEeCKUl IMIMHIAPBI, TMapbl NEPECEKAOMMXCA WU
MapaJICIbHBIX INIOCKOCTEH.

16. OcHOBHBIE TOBEPXHOCTH 2-TO TOPSAIKA: DIUTUIICOW], OJHOIOJOCTHBIN U
JIBYTIOJIOCTHBINM TUTIEPOOTIOUIBI, SJUTUIITUYECKHM TapadoIon 1, KOHYC.

BBenenune B MmaTeMaTHYeCKHH aHAJIN3
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1. Ilonatue ¢yuknuu. YerHas, HeueTHas, MEPUOJUYECKasl, OTPaHUYCHHAs,
MOCTOSIHHAS] (PYHKIIUU.

2. CnocoOw1 3aganus pyHkuuid. [Tpumepsr.

3. OCHOBHBIE AJIEMEHTapHbIE QYHKIIUU.

4, Knaccudukalys 3JeMEeHTapHbBIX (QYyHKIIHI.

5. llonartue 4McIOBOM mocienoBareabHOCTH, €€ mpeaena. Cxoasmascs,
pacxojsiasca, OrpaHUYEHHAas, MOHOTOHHAs MOCJEeAO0BaTeIbHOCTU. Teopema 00
OTPaHUYEHHOCTHU CXOJSIIEHCS TIOCTIe0BATEIbHOCTH.

6. [lonsTue npenena pyukuuu. ['eomeTpruyeckas HHTEPIIPETALIUS.

7. OgHocroponnue mnpenensl. CopMyaupoBaTh TEOpeMy O CBS3H TIpejena
GyHKIIMHN 1 €€ OTHOCTOPOHHUX MPEIETIOB.

8. [lonsiTst  OecCKOHEYHO Majod U OECKOHEUHO  OONBIION  (PYHKIIMIA.
CdopmynupoBaTh TEOPEMBI O CBOMCTBAX OECKOHEYHO MAJIBbIX (DYHKIIHIA.

9. ApudpmeTrnueckue cBoWcTBa ImpeaenoB. Teopema O MpeaenbHOM NEPEXoJe B
HEPaBEHCTBE.

10. 1-# u 2-¥1 3aMeyaTesbHbIC MPEISIbI.

11. CpaBHeHHE OECKOHEUHO MaJIbIX (PYHKITHA.

12. DkBuBaneHTHbIE OECKOHEYHO Mainble (QyHKIMU. [lepedncianTb OCHOBHBIE
HKBUBAJIEHTHOCTH.

13. [lonsTHe HEPEPBHIBHOCTU (PYHKIIMU B TOUKE (2 OIpe/iesieHns ), Ha HHTEepBaJle,
Ha OTpE3Ke.

14. ChopmynupoBatb TeOpeMbl 00 OCHOBHBIX CBOWCTBaX HENPEPHIBHBIX
(GyHKUIHM.

15. Toukwu paszpsiBa. Ux knaccudpuxanus. [Ipumepsr.

Anddepenunanbroe ucuuciaeHue GyHKIUN OJHOTO NEPEMEHHOT0

1. IMonstue nmpousBoaHoi. E€ mexanudeckuii cMbici. Teopema 0 HEMPEPHIBHOCTH
nuddepennupyemoit pyHKITUU

2. Ilonsarue kacaTenbHOU. ['eoMeTprUUeCKuil CMBICI TPOU3BOTHOM.

3. OcHoBHbIE TIpaBuiIa Tu(PepeHITpOBaHUS.

4, Tabnuia OCHOBHBIX ITPOU3BOJIHBIX.

5. llpaBuna auddepeHnupoBaus CI0XHONW (yHKIMH, O0OpaTHOHN, HEIBHO
3a/laHHO¥N QYHKIIUU U QYHKIIMH, 3aIaHHON TTapaMeTPUUIECKH.

6. Jlorapudmuueckas npousBoaHas (BBIBOA), IPUMED.

7. I'unepOonunueckue GyHKUUU. Y paBHEHUS, TpadUKu, TPOU3BOIHBIE.

8. IloHsiTHE MPOU3BOIHBIX BHICIIUX MOPSIKOB.

9. llonstue auddepenimana. OcHoBHBIE cBoMcTBa auddepennuana. Dopmyna
JUIS1 TPUOJIMDKEHHBIX BBIYMCIICHUM ¢ TOMOIIbI0 auddepeniuana.

10. duddepenunansl BICIIUX TOPSIKOB.

11. IIpaBuno Jlomurans (6e3 JokazaTenbCTBa). BhIYMCICHHWE TPENEIoB C
MOMOIIIbIO MpaBmia Jlonuranis.

12. YpaBHeHus KacaTeJIbHONW U HOPMAJU K KPUBOM.

22



13. Tlonsatuss Bo3pactaomed u yObiBatomei Qynkumidi. CdopmyarpoBaTh
TEOpPEMBbl O CBS3M MEX]Y 3HAKaMU NPOU3BOJHONM M BO3pAacCTaHUEM M YOBIBAHHEM
GbyHKIUH.

14. Tlonstue skcrpemyma QyHkiuu. ChopmynupoBaTh HEOOXOIUMOE YCIOBHUE
CYILIECTBOBAHMSI IKCTPEMYMA.

15. Kputnueckue touku 1-ro poma. ChopmynupoBath 1-¢ um 2-¢ J0CTATOYHBIC
YCIJIOBUSI CYIIIECTBOBAHHUSA dKCTpEMyMa

16. AnropuTM HaxXOKJIEHHUS HAUMEHBIIETO U HAMOOJbBIIEro 3HAYCHUH (QYHKIUU
Ha OTpE3KE.

17. TloHsATHE BBHITYKIOCTH ¥ BOTHYTOCTH (GyHKIHH. CHOpMyIupoBaTh TEOPEMBI O
3aBMCHMOCTH HAIPaBJIEHUs BBIMYKJIOCTH OT 3HaKa 2-U MPOU3BOJIHOM.

18. Touku mepernba. ChopmynupoBaTh HEOOXOAMMOE U JOCTATOYHOE YCIOBHS
CYILLECTBOBAHMS TOUKHU Ieperuoa.

19. [lonsitue acumnToThl. BepTukambHas, TOPU3OHTAIbHAS W HAKJIOHHAs
acuMnToThl. [Iprumepsl.

CnucoK TeopeTHYECKHX BOMPOCOB K IK3aMeHY 3a TPeTHii ceMecTp

HeonpeneneHHbIH HHTEIPaJ

1. ITonsTue nepBoodpa3Hoil. CBA3b ABYX MEPBOOOPA3HBIX OJTHOM (DYHKITUH.

2. Ilonatue HeonpeaeneHHOTO HHTETrpaia. [lepedncianTs CBOMCTRA.

3. TabmuIia OCHOBHBIX HHTETPAJIOB.

4. HenocpeactBenHoe uHTerpupoBanue. [logsenenue GpyHKUUM Mo 3HAK
muddepenunana. Meto 3aMeHbl IEpeMEHHOM (0€3 J0Ka3aTeNnbCTRA).

5. ®opmyna uHTErpMpoBaHus 1o yactsaM. [IpaBuna ee npuMmeHenus (BbIOOp U U
dv).

6. VHTerpanbl OT HEKOTOPHIX QYHKIIUN, CONEPKAIIMX KBAJAPATHBIN TPEXUIICH.

7. IlpaBunibHBIE ¥ HEMPaBWIbHBIC JpOoOH. Pa3iokeHue parmoHalbHbIX Ipo0Oei Ha
CyMMY MPOCTEUIINX.

8. Unrerpasnsl oT upparnroHanbHbiX QyHkiuil. [lepeuyncianTs OCHOBHbBIE
MOACTAHOBKH (4 ciry4ast).

9. YHuBepcanbHas TPUTOHOMETPpHUUYECKAs TIOJICTAHOBKA.

10. UuTerpupoBanne HEKOTOPHIX KJIACCOB TPUTOHOMETPUICCKUX (QYHKITUN.
[lepeuncauTb OCHOBHBIC METO/IbI M TIOJICTAHOBKH (KPOME YHUBEPCATLHOMN
TPUTOHOMETPUUECKOM ).

11. "HebGepymuecs" UHTETpabl.

OmnpeneneHHbIN HHTErpaJl
1. IlonsiTHEe oOMNpeneIeHHOr0 HHTerpajsa Kak Mpeaena HHTETpalbHbIX CYyMM
(BBIBON).
2. I'eomeTpuUeCcKHii CMBICT ONPECICHHOTO HHTETpaIa.
3. IlepeuncnuTh CBOMCTBA ONMPEEICHHOTO HHTETPAIA.
4. TlonsTe wHTEerpana kak (yHKmuM BepxHero mnpeaena. CdopmyaupoBaTh
TEOPEMY O IPOU3BOAHON OT ONIPEAEIEHHOTO MHTErpaIa 10 BEPXHEMY IIPEENY.
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5. ®opmyna Herotona-JleiiOnuna. MuTerpupoBaHue Mo dYacTAM M 3aMeEHa
MIEPEMEHHON B ONPENIETICHHOM HUHTETPAJIE.

6. [TonaTue HeCOOCTBEHHBIX UHTErPANIOB 1-T0 U 2-TO poja.

7. ®opMynbl JUIsl  BBIYMCIICHMS IUJIOIIAAU KPUBOJMHEWHOW Tpameuuu (B
JIEKapTOBOM W MOJISIPHOM CHCTEMAax KOOPAMHAT, Clydail MapaMeTpUYEeCKH 3aJaHHOU
KPUBOM).

8. Jlnmuna nyru kpuoil. opMyIbl 1Ji1 BBIUMUCICHHS (B JEKApPTOBOM M TOJSPHOM
cCUCTEMaxX KOOPAMHAT, CIydail mapaMeTpUUeCKH 3aJaHHON KPUBOW).

9. O0BeM Tena yepes MIomaah nomnepedHoro ceueHus. OOneM Tema BpanieHusl.

JuddepeHunanbHOe HCHUCTIeHHE PYHKIMA HECKOJIBKHUX NepeMeHHbIX

1. Ilonarue ¢pyHkuu 2-X nepemeHHbix. O6macTs onpenenenus. [Ipumep.

2. llonsiTrie mpenena, HeMpepbIBHOCTA (YHKIWU 2-X TepeMeHHBIX. OTKpbITas,
3aMKHYyTas, orpaHu4eHHas obnactu. Haubosnbliee n HauMeHblee 3HaU€HUS PYHKIIMU
B 00JIacTH.

3. YactHple M mojHOE mpupauieHus (yHKIuU. YacTHble NPOU3BOJAHBIE 1-T0
HOpsIZIKA.

4. Tlonstue mnonHoro nuddepennmana. Dopmyna Uit  OPUOTHHKEHHBIX
BBIUHCIICHUN.

5. IlpousBoaHas pyHKIUH, 3a1aHHON HesBHO (ciyuan FEI-EFQDD—€),

6. YacTHble MpOU3BOIHBIE BBICIIUX MOPSIIKOB. TeopeMa 0 paBeHCTBE CMELIaHHbBIX
MPOU3BOJIHBIX (0€3 JOKa3aTEIbCTBA).

7. TloHsiTue MpOM3BOAHON MO HampaBiaeHUI0. DOPMYIIBI ISl €€ BBIYMUCICHUS IS
byHkuuii 2-x u 3-x nepemMeHHbIX (0e3 BhIBOJIA).

8. Ilonstue rpaguenta. [IponsBogHas Mo HampaBIEeHUIO TPAJAUCHTA.

9. [onsTHS KacaTeNbHON MIOCKOCTH M HOPMAaJU K TOBEPXHOCTH. VX ypaBHEHUS.

10. DOkctpemyMm (yHKIHMH 2-X TepeMeHHBIX. HeoOXOoauMble M TOCTAaTOYHBIE
yCJIOBHS SKCTpemyMma (0€3 JoKa3aTeIbCTBA).

JIucKkpeTHass MaTeMaTHKA
1. CumBonMKa MaTeMaTHYeCKOM Jorukd. BpickaszpiBanusa. Ormnepanuyd  Haf
BbICKa3bIBaHUsAMHU. [Ipenukarsl. KBaHTOpEL.
2. MHuoxectBa. Crioco0bI 3a1aHuss MHOXKECTB. JIeHCTBUS HaJ MHOXKECTBAMH.
3. OcHOBHBIC TTOHATHUS TPadOB.

Teopust pyHKIMIT KOMIIJIEKCHOTO IIEPEMEHHOTI0
1. Onpenenenre KOMIIEKCHOTO YHCTA, PAaBHBIX, COMPSIKEHHBIX KOMITJIEKCHBIX
YHCelL.
2. 'eomeTpuueckoe n300pakeHNe KOMIUIEKCHBIX YHCEIL.
3. Tpuronomerpuueckass QopMa 3alKMChd KOMIUIEKCHOTO 4ucia  (BBIBOX).
DopMyJIBI U HAXO0XKACHUS MOAYJIS U apTyMEHTA.
4. Apudmernueckre onepaluy HaJl KOMIUIEKCHBIMU YHCJIaMH B alre0pandyecKkoit

dbopme.
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5. YMHOXeHUE, JelieHne, BO3BEJCHUE B CTEIEHb, U3BJICYCHUE KOPHS B Cllydae,
KOTI'/Ia KOMIUIEKCHBIE YUCIIa 3alaHbl B TPUTOHOMETpHUECKOU (popme.

6. Iloka3arenpHas (hopma 3anmucu KOMIUIEKCHOTO yncia. @opmyna Dinepa.

7. Ilonarue pyHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO.

8. IuddepennmpoBanue GyHKIIUH KOMIUIEKCHOTO MIEPEMEHHOTO.

JduddepeHunaibHbie YyPABHEHUS

1. [lonsitue muddepenumansHoro ypaBHeHUs. Ero mopsiiok, peuieHue.
[Ipumepsr.

2. llonstne muddepenunansHoro ypaBHeHus 1-ro mopsiaka. Teopema Komrm.
3amauva Komm.

3. Obmee u wyactHoe pemeHus auddepeHuuanbHoro ypaBHeHus. [lonsTue
WHTETPAIbHON KPUBOMU.

4. ludpdepeHnanbable  YpaBHEHUS C Pa3ACICHHBIMU W Pa3JesIOIIUMUC
nepeMEHHBIMU. MeTOBI PEIICHHUS.

5. [lonstue ogopogHOrO MU depeHIHaIBLHOr0 ypaBHeHus 1-ro nopsaka. Meron
peuieHusl.

6. Auddepennmanbupie ypaBHeHUS B MOJHBIX AuddepeHnnanax. AITOpUTM
peuieHusl.

7. Jlunetinbie nquddepennmansubie ypaBHeHus 1-ro nopsiaka. Meton bepHysim.
Ypasuenus bepuymm.

8. [lonste muddepeHMan HOTO ypaBHEHHS N-To TMopsAaka. Teopema o
CYILLIECTBOBAHUH U €JUHCTBEHHOCTH PEILICHUS.

9. [NonsTHEe 001IEr0 U YacTHOTO perieHnid quddhepeHInaT HOTO YPaBHEHHST N-TO
NopsIZIKa.

10. Iuddepennmanpaple ypaBHEHUs 2-TO MOPSAIKA, MOMYCKAIOIINE MOHMKECHUS
nopsiaka. MeTroapl pereHus.

11. JIoay 2-ro nopsiiKa c MOCTOSTHHBIMU koddureHTamu.
Xapakrepuctudyeckoe ypaBHeHue. Dopmyinbl s oOmmx pemieHui (6e3 BbIBOAA, 3
cirydJasi).

12. JIHJY 2-ro nopsiamka. CTpyKTypa OOIIEro penieHus.

13. Meton moa6opa vactHoro pemenuss JIHAY 2-ro mopsaka ¢ moCTOSHHBIMU
Kod(duIeHTaMu o BUy MPaBOM YaCTH.

JAuddepenunanbHas reomerpus

1. Paguyc 1 Kpyr KpUBU3HBI IIJIOCKOW KPUBOM.
2. DBOJIIOTA U 3BOJIbBEHTA. Painyc KpUBHU3HBI NPOCTPAHCTBEHHON KPUBOM.
3. I'maBHas HOpMaJib, OMHOPMAJh U KPYyYEHUE TPOCTPAHCTBEHHON KPUBOMA.

Teopust BeposiTHOCTEH
1. IlonsiTuss  KOMOWHATOPHWKH, TEPECTAHOBOK, pa3MEIICHUH, COYETaHUH.
DopMyIbl.
2. IIpocTpaHcTBO AeMeHTapHbBIX coObITui. CinyuaiiHoe coOwiTre. Onepanuu Hal
COOBITUSMM.
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3. Knmaccuueckoe ompeneneHue BeposTHOCTH. CBOWCTBA BEPOSATHOCTEM.

4. CTaTUCTUYECKOE OTpEICIICHHE BEPOSITHOCTH. Paznuune MEKITY
CTATUCTUYECKUM U KIIACCUYECKHUM ONPEICICHUSIMU.

5. YcnoBHass BEpOATHOCTh. 3aBUCHMBbIC, HE3aBUCHMbIE COOBITHS. Teopema
YMHOXKEHHUS.

6. CoBMecTHBIE, HECOBMECTHBIE COOBITHS. Teopema CloxKeHUs: BEpOSITHOCTEH.

7. ®opmyna ToOJHON BepoATHOCTH M (Qopmyna baiieca. YcinoBus nmpumeHeHUs
dbopmysr baiieca.

8. INoBTopusbie ucneitanus. @opmynsl bepuymu u [lyaccona. HauBepositaeiiee
YUCJIO HACTYIUIEHUS yCIeXa B UCTIBITAHUSIX.

9. ChopmynupoBath JOKAIbHYIO U HHTErpaIbHYIO TeopeMbl Jlammaca.

10. IlonsTue cmyyaiiHOW BeNWYUHBI. JIMCKpETHbIE WM HENpPEPBIBHBIE CIydailHbIe
BeJIMYMHEL. [[pumepsl.

11. 3akoH pacnpeeneHus ClIy4aitHOM BEIIUYUHBI.

12. Oynkuus pacnpeneyneHus ciaydyalHol BeuuuHbl. [lepeuncnuTh CBOMCTBA.

13. Marematuueckoe  OXHJIaHWE  JUCKPETHOM  CIydailHOW  BEJTUYHHBI.
[IepeunciuTh CBOKCTBA.

14. He3aBucumpble CitydailHble BEIMYUHBI U UX MpousBeaeHre. CymMma CIlyqaiHbIX
BEJIMYMH.

15. ucnepcus U cpeaHee KBaIpaTUIECKOE OTKIOHEHUE AUCKPETHOU CiydyaiHON
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.

16. IlnoTHOCTH pacmpeneneHus] HEMPEepPHIBHON CIlydalHOW BENIWYMHBI U €€
CBONCTBA.

17. Marematuueckoe  OXHUAaHUE, JUCIEPCUS, CpEAHEE  KBaJIpaTUUYECKOE
OTKJIOHCHUE HETPEPHIBHON CITyYallHOW BEIUYUHBI.

18. buHommManbHOE, TyacCOHOBCKOE pacmpeneneHus. WX wmaTemaTHueckue
0KUJAHUSI U JUCIIEPCUMU.

19. PaBHOMepHOe pacnpenenenue. Ero maremarnueckoe 0XUIaHUE U TUCTIEPCHSL.

20. HopmanwsHoe pacmpenenenue. HopmanbHass KpuBas M €€ TOCTPOCHHE.
BeposTHOCT monafgaHuss HOPMAaJIbHO PACIpEIEICHHON CIIy4YailHOM BEJIIMYMHBI B
VHTEPBAIL.

MareMaTH4ecKas CTaTUCTUKA

1. BoeibopouHasi W TeHepaibHasi COBOKYMHOCTH. YacToTa M OTHOCUTEIbHAS
yacToTa. CTaTUCTUYECKOE PaCIpEACIICHUE.

2. llonstus smnupudeckord PyHKIUM pacrlpeesieHus], MOJIUroHa, TUCTOTPaMMBbI
YaCTOT U OTHOCHUTEJIBHBIX YaCTOT.

3. IloHaTnss TOYEYHONH W HECMEIIEHHON OLEeHKA. HecMeleHHble OIEHKHU
MaTEMaTUYECKOr0 OXUAAHUS U JIUCIIEPCUH, BHIOOPOUYHOE U MCHPABICHHOE CPEAHHE
KBaJIpaTUYHBIC OTKJIOHCHHUSI.

4, Mopa, MeauaHa, pa3Max.

5. MnTepBanbHble OLleHKU. JloBEpUTENbHAS BEPOSATHOCTD.

6. [loHATHST CTATUCTUYECKOW OICHKH, OMMOOK 1-ro u 2-ro poja, ypOBHA
3HAYUMOCTH, CTATUCTUYECKOTO KPUTEPHUSI, KPUTEPHS COTJIACHS.

26



7. IloHATHST CTAaTHUCTHYECKOW UM KOPPEISLMOHHOM 3aBHCHUMOCTH, YCIOBHBIX
CPEIHUX, KOPPEISALMOHHON TaOIUIIBL.
8. Koaddunuent xoppensunun. Ero coiicTaa.

TunoBoil BApMAHT KOHTPOJILHOM padoThl 0 TeMme «JIuHeiiHas ajaredopa» (Bce
BAPUAHTHI HHIAMBUHIYAJIbHBbI)
BapuanT 1

1. BEIYMCIIMTS 3HAYEHHE MATPUYHOTO MHOTOUNeHa ) (4):
-1 0 )
3 2r
2. OnpenennuTs paHr MaTpULIbI IPUBEICHUEM K CTYIIEHYATOMY BHUY:

-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

f(x)=—x*+2x*—x+ 3,rxe Az(

-2 3 5
3. BeIUMCIINTG ONIpeeuTeNb pasHbiMU ciocobamu: | /7 —1 4,
9 -8 -6

-2 3 5
4. Haiity MaTpHuIly, oOpaTHYIO K JaHHOM MaTpuue: 4 = ( 7 -1 4 )
9 -8 -6

1 -2 —2 3 5
5. Pemints MaTpuyHOE ypaBHEHHUE: (_3 4) X = ( 7 1 D)'

6. PemmTh cucTeMy ypaBHEHMI C MOMOIIbIO OOpaTHOW MaTpHIbl M MO (QopMyliam

Kpamepa: 2% +x; — X3 =10

7. Pemuth cuctemy MetosioM ["aycca. YkazaTh 00111€€ ¥ OJTHO YaCTHOE PEILICHHUS.

X, — 2%, — X3 +3x,=05

dx, +x, +x;+2x, =13
Tx;+4x, +3x;+x, =21
2x; + 5x, + 3x; —4x, = 3.

Bapuanr 2

1. BEIYMCIIMTh 3HAYCHHE MATPUIHOTO MHOTOUeHa/ (4):
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2 1 3
f(x)=2x2—x+3,ec.nnzfl=(4 -1 2).
-3 1 0

2. OnpenenuTb paHr MaTpULIbl IPUBEACHUEM K CTYIIEHYATOMY BUY:

2 -1 3 -2 4
4 -2 5 1 71|

2 -1 1 8 2

1 2 -1 3

- a0 3 4 =2

. bBIYUCIINTD OIIPCACIINTCIIb: 3 ) 1 5 |
-2 1 3 4

2 -3 4
4. Haiiti mMatpuily, oOpaTHyIO K JaHHOM Marpuie: A = (1 0 D).
2 =5 6

-2 3 4 -3 0 1
5. Pemuth MatpuuHoe ypasHenue: X { 1 2 0|=(-3 8 8 |
-3 0 1 -5 11 12

6. PemmuTh cuctemy ypaBHEHUI C MOMOINBIO OOpaTHOW MaTpuilbl U 1O (popmyiam

Kpawmepa: | —X; + 2x; — 3x; = 19,

Xy —3x, +5x; —7x, =12
3x,—5x,+7x;—x, =0
5x, —7x,+x; —3x,=4
7x,—x, +3x; —5x, = 16.

7. Pemuts cucremy meroqaom ['aycca:

TunoBoi BaApMaHT MHAUBHUAYAJBHOI0 3aJaHUA 110 TeMe KAHAJTUTHYECKAS
reoMeTpHs Ha MJIOCKOCTH» (BCe BAPMAHTHI MHAUBHUIYAJIbHbI)
3aganue Nel. JlaHbl KOOpAWHATHI BEPIINH TpeyroibHuka ABC.
Bapmant 1 A(-2;2), B(10,7), C(14;15);
Bapmanrt 2 A(-9;6), B(3;-3), C(7,;19).
TpeOyeTcst BBITOTHUTS:
1) BBIYMCIUTD JIIMHY CTOPOHBI AB;
2) ypaBHeHue cTOpoH AB n BC 1 ux yrioBble KO3)PUITUEHTHI;
3) yron B B paauaHax;

4) ypaBHenue BbicoTbl C/[ U ee JUIHHY;
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5) ypaBHeHHe MenuaHbl AE W KOOpAMHATHI TOYKM K IMEpecedyeHus] 3TOH MEIHAHbI C
BeIcOTOM C/],

6) KoopauHatel Touku M, pacnojOKEHHOW CUMMETPUYHO TOUKE 4 OTHOCHUTEIBHO
npsimoit C/1.

3amanne Ne2. Kakyro JIMHMIO omnpeneiseT ypaBHEHHE B 3aaadax. lloctpouts naHHyro
JIMHUIO B JIEKAPTOBOM CUCTEME KOOPAUHAT.

Bapuanr 1 4x* +9y* — 24x+ 36y + 36 = 0;

Bapuanr 2 ¥* — 10x— 2y — 19 = 0.

Tunosoii BApMaHT pacueTHO - rpaguueckoi padorel o Teme «BexkTopHasn
ajre0pa M 3JIeMeHThl AHAJMTUYECKON reOMEeTPUM B MPOCTPAHCTBE» (Bce
BAPUAHTHI HHAUBUYAJIbHbI)
Ykazanbl KOOpAUMHATHI BepinH nupamuasl ABC/H.
Bapuanr 1
1. A(4;-1-2), B(5,-3,0), C(15;1;8), A(12;3,6).

TpeOyeTcs BBITIOJIHHTE:

e
1) 3anmcats Bektopsl AB ; AC; AJl; B cuctemMe OpT M BBIUUCIUTH MOTYIIH 3THX
BEKTOPOB;

_— —
2) onpenenuTh yroyi Mexay Bekropamu AB U AC,

3) onpenenuTh npoeknuio Bektopa AJl; Ha BekTop AB;
4) BEIYMCIIUTH TUTOIAb rpaHu ABC;

5) BerurCIUTh 00beM nupamuibl ABC/,
6) paznoxuth BekTop JK mo BekTopam /1A, [IB, /IC, ecu |AK| - BricoTa IUPaMUTbI

ABC/I. BerauciuTh AJIMHY BBICOTHI |ﬁ|

2. Hamwmcates ypaBHEHHE TPSMOH, mpoxoasmiedt uepe3 Touky P(-2;-3;1)
TepreHUKyIApHO miockoctd Z = ¥ — 2X + 3. CenaTs yepTek.

3. OmnpenennTs paccrosiHue oT Touykd A(-1;4;5)m0 mmockoctn 2Xx—y+z+3 =10,

Crenatpb yepTex.

x—3 y+1 E

4. Onpenenutsb TOYKY MEPECEUCHHs MPSIMON —__~ = ~—_ = T M INIOCKOCTH
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x +2y—3z+5 =0, Crenars geprex.

5. Onpenenuts npoeknuto Touku P(3;-4;-6) Ha TIOCKOCTh, MPOXOIAIIYIO YePE3 TOUKU
M;(—6;1;—-5),M,(7;—2;—1),M;(10;—7;1). Cnenats uepresx.

6. a) Kakue moBepXHOCTH ONPEACIISIIOT

ypaBuenns zZ=x"+y ,x+y=1x=0,y=0,z=0 U IOCTPOUTH  OTHU
MOBEPXHOCTH.

6) [locTpouts TENO, OrPaHUYCHHOE 3TUMHU TTOBEPXHOCTSIMHU.

Bapuanr 2

1. A(-1;-3;3), B(0;-5,5), C(10;-1,13), /I(7;1;11).

Tpebyercs BBIIOIHUTD:

1)3amucath BEKTOPEI AB ; AC ;T,[L ; B CHCTEME OpT M BBIYUCIUTH MOAYJIH 3THUX
BEKTOPOB;

2) OTIPENICIUTH YTOJl MEXKTy BEKTOPaAMHU AB uAC;

3)onpeenuTh MPOSKIHI0 BEKTOpa T,.[L; Ha BEKTOp ;*TEE;

4)BerauCIUTH MIomans rpaau ABC,

5)BbruncanTh 00beM tupamusl ABC/,
—_— _— s ——
6)pasnoxkuts Bektop JK mo Bextopam JA, JIB, JIC, ecnu |AK| - BeicoTa MTAPaMHUIbI

ABC]/{. BbIUMCIUTD ITIMHY BBICOTHI |ﬁ|

2. OnpenenuTh ypaBHEHHE TUIOCKOCTH, MPOXOJsied uepe3 touku P(2;0;-1)u M(1;-
1;3) ¥ nepreHAuKyIIpHOil miockoctr 3% + 2y — z +5 = 0, Cuenarp yepres.

3. Onpenenwth JJIMHY TEPICHIUKYIISIpa, OIMYIIEHHOro W3 Touku M(2;3,-5) Ha
mockocth 4x — 2y + 5z — 12 = 0. Cnenars uyepres.

4. Jlausl Touku A(-1;2;3) u B(2,-3;1). CocTaBuTh ypaBHEHHE MPSIMOH, MPOXOIAIICH

yepe3 TouKy M(3,-1;2) u napaiebHON BEKTOpY AB. Crnenatpb yepTex.

x y+3 -2

5. Onmpenenuts ypaBHEHNE MPOCKLMH MPSMOI 7 = —~ = __Ha IJIOCKOCTb

2x + 3y —z — 5 = 0. Caenatp ueprex.

6. a) Kakue noBepXHOCTU ONIPEAEIISIIOT
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ypaBHeHna Z = x° +y%,z=0, y=1, y=2XxuUy=6—X H TOCTPOUTH 3TH
HOBEPXHOCTH.

0) [TocTpouTh TE10, OrpAaHUYCHHOE STUMHU TOBEPXHOCTSIMHU.

TumoBoi BapMaHT MHANBUAYAJBLHOTO 3a1aHus mo Teme «llpegea pynxkuumn» (Bce
BAPUAHTHI HHAUBUYAJIbHbI)
Bapuant 1

Brraucnuth npenensl GyHKIHI:

o (x*+2)%+3x* - Axf+16-—5 4x? —4x+1
1) lim ; 2)1lim ;o 3) lim ;
r—e DXt —x?2-2 x—32x? —bx—3 x=32x—Tx+3
 1—cos3x o 2x—1 poa Jx  sindx
4) lim————; 5) lim ( ) ; 6) im—; 7) lim ——.
x—=0 Xtg2x x=2\x+1 x—co g% x—m SINbX
Bapuanr 2
Breruncnuth npenensl GyHKIM:
)i (3 —4x)? ) x*+4x?+5x+ 2 i cOS2X — €OSX_
o (x—3)PF—(x+3)3 T 3 —3x—2 Vi 1—cosx
Eal X
V1+2x—3 54+ xyx+1 In(x*+1 CoS 5
4) lim . 5) lim( ) . 6) lim 5 ) ) lim —2
r—d ‘V{.__ 2 x—oo VK — x=0] —/x2 4+ x—=nX —T

TunoBoii BApMAHT KOHTPOJIbHOI padoThI 10 Teme «/{udppepeHunanbHoe
HCUYMCJIeHHE (PYHKIMH OTHOM NepeMeHHO (BCe BAPMAHTHI MHANBUAYAJIbHbI)
Bapuanr 1
Beruncnuth npon3BoAHY0 (QYHKITUU:

1+tgdx
—tghx'

Dy= \/_ S5sin2x; 2)y = 3) v =arcctg(sin3x);

X = arccost
‘r'l‘jl}! = (IH?X]CGSX; 5] y= ZCGS_ N dx + x? 6] { y = Eat .
7) Beruucnuth BTOPYIO IPOU3BOAHYIO PyHKIMU: ¥V = C tg®(x® +2).
8) B Kkakux Toukax KacaTeldbHas K KpuBoil ¥ = X + X — 2 mapaenbHa TpsMoit

¥ = 4x — 1. CocraBuTh ypaBHEHHME 3TOl KacaTeabHOIA.
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Bapuanr 2

Berauciuth mpon3BoaHy0 (YHKITHH:

In(1+5x 1
1)y =arcsinx® ++x*+1; 2)y ﬁ, 3]y=§sin3x2;

x = ctglt

— 4cost’,

4yy= [ar.ﬂ:smé}x]";; 5) vy = arctgx® - In(4x + x*); 6) { .

1
7) BbMuCINTE BTOPYIO NPOM3BOAHYIO DYHKIMUHK: y = gcos?x .

8) Hammcarh ypaBHEHHE KacaTeNbHOH M HOPMalIH K KPUBOH ¥V = COS®X B Touke

x__rr
0 4

TunoBoii BApMAHT KOHTPOJIbHOI padoThI 10 TeMe « MHTerpajgbHOe HCYHCTCHUE
(pyHKuMu 01HOM IepeMeHHO» (BCe BADHAHTHI HHAUBUAYAJIbHBI)
Bapuanr 1

Brerauciauth HHTCTPAJIbI:

dx _ (x + 2)dx
b ftx+ DG 2 f¢s+ %

;0 3) f(l — 2x)cos3xdx ;

(x—|—5]dx

= :5) *xdx; 6
R oo [t [

8) Haiitu momans GpUrypsl, OrpaHHYeHHON muamsaME: ¥ = 1,y = x — 2,y = 1.
Bapuanr 2

Berauciaute HHTCTPAJIbI:

X — X xXax X+ X
2x* —5)d 5 2xd 3 J’I dx- 4 J’(Z ?]d_
“sere D)oy DG | me—y

D

x+e®
2 fstx—i—cas 2x 6)_[ 1ax;7) f1f4x+_

8) OnpenenuThb IJIUHY YT KPUBOM: y? = (x + 1)3, oTceyennoii npamoii x = 4.

Tunosoit BapuaHT pacueTHO — rpaduyeckoi padorTsl o treme «OnpeaeneHHbII
HHTErpaJ M ero NpPUJIoKeHus»
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Bapuant Ne 1.

Beraucnuts HHTCTPAJIbI:

9,5

I 8+2x J.\/—X'Z

3. Berancnuts miuomaas GUrypel, orpaHUI4eHHON TUHUSMU:

NGNS

4. BeIuMCIIUTD AJIMHY OYTU KPUBOW, 3aJaHHON YPAaBHECHUEM \FE— —';fjx

5. Beramcnuth 006beM Tena, 0Opa30oBaHHOTO BpalleHHEM (QUTYphI, OTpaHUYCHHOU

JTUHUSAMUA y%%—&%ﬁﬁ BOKpyT ocu OX.

Bapuant Ne2.

Brraucnnts HHTCTPAJIbI:
1 1

1. .f9dl+3tdt; 2. j xe Xdx
0 0

3. Beruucauth miomaab GUrypsl, OrpaHU4€HHON TUHUSMU:

|
kEu

4. BeluncauTh JUIMHY 1yT'¥M KPUBOMW, 3aJaHHOM NapaMeTPUUYECKH:
@ .
5. Bbluucauts o0beM Tena, 0Opa30BAaHHOrO BpallleHHEM (QUTYpbl, OTPAaHUYEHHOU

JTVHUSIMH %&%‘ BOKpyT ocu OX.

TunoBoi BApUAHT JOMALIHET0 3aaHuA 10 TeMe «KoMIuiekcHbIe Yncaa»

Bapuant 1
1)/lanbl KOMILIEKCHBIE uncia Z; = —1 +1, Z, = /3 +i. Onpenenurs: a) Z1 — Z2; 6)
&

Z,Zy; B}z—ij r) z3i°
2
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(ﬁ— E)ED
(1+ )00

3) PemnTh ypaBHeHHsA:a) z° — 6z + 13 =0; 06)z*—16=0.

2) BeI9HCIHUTE

Bapuanr 2

1) Jlans! kommiekcHble yncna Z; = 6 + 114, z, = 4 + 51. Onpeenus:

Z
a) Z; — Z2; 6) %1 " Z2; Bjii r) zi*.

2) IIpuBecTH K TPHTOHOMETPUYECKOMY BUITy BhIpaxkenms 3) 1+ 1;6) 1 —1i.
3) Onpenenuts /1.
Tunosoit BapyuaHT pacueTHO-rpauyeckoi padorsl 10 TeMe «OOBIKHOBEHHbIE
nudpepeHunaJbHble yPABHEHUD (BCe BADUAHTHI MHANBUAYAJIbHBI)
Bapuanr 1
1) Haiitu oOmuii uaTerpan auddepeHuuanbHOro ypaBHEHUS:
6xdx — 6ydy = 2x*ydy— 3xyidx.
2) Haiitu o6muii naterpan auddepeHuaib-HOro ypaBHEHUS
B x? +xy — y?

r

}J

x? —2xy

3) Onpenenutsb pemenue 3agauu Koru:
2y
y x+1

4) OnpeaenuTtsh pemieHue 3aaaun Komu:
y'yv*+36=0, y(0)=3, y'(0)=2.

5) Haittu oO1iee pemenue nuddepeHnnaibHOT0 ypaBHEHUS:

1
=x+1)3, y0)= 5

y'"+y"=5x" — 1.
6) Haiitu oO1ee pemenue nuddepeHnalbHOT0 YpaBHEHUS:
v+ 2y"' = e*(sinx + cosx).

7) Onpenenutsb pemienue 3aaauu Komu:

rr T 4 T
y'—6y' +8y= Tr o2 v(0) =1+ 2In2, y'(0) = 6In2.

Bapuanr 1

1) Haittu oOmuii uaterpan auddepeHuaibsHOor0 ypaBHEHUS:
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2) Haiiti o6muit uaTerpan AuQpepeHnnaibHOro ypaBHEHUS:
xy'sin(y/x) + x = ysin(y/x).

3) Onpenenutsb pemenue 3agauu Komu:

T

L }
) xinx

xinx; y(e) =e?/2.

4) Haiitu obmiee permenue nuddepeHInaibHOr0 ypaBHEHUS:

xy" = y'In(y’/x).

5) Haiitu obiiee pemnienue mudpepeHnnanibHOro ypaBHEHUS:

y'" =y =302-x?).

6) Haiitu oO1ee u yactHble penieHus qudpepeHnnanbHOro ypaBHEHMS:
y"'+ 8y + 16y =e"**cosx; y(0)=—-2,y'(0) = 1.

7) Haiitu oO1ee pemenue qudpepeHunanbHOro ypaBHEHMS:

r r
i+ 2y + 2y =—7—.
e*sinx
TunoBoii BApMAHT pacueTHO-TpaduuecKoi padoThI 1O Teme

«InddepenuunabHoe HCUMCICHHE (PYHKIIMU HECKOJIbKHX NEPEMEHHbIX» (BCe

BapHaHTLIHHHHBHHyaHLHLD

Bapuanr 1
o 7 __ﬁ; xv
1) Beruucnuts nonusiil nuddepennman GyHKiuu R
dz 8= .
2) BbluMCIHTL — YACTHBIE — TIPOM3BOAHBIC - 5y OT  CIOXHOM byHKIIUA
z=x1"% x=-
ke

1

.}' = —

8%z

a2yax

3) BBIYHCINTH CMENIAHHYIO TPOM3BOIHYIO ot ¢pynkunn z = (5x* — 4y)3.

4) OnpeaenuTh ypaBHEHHUS KacaTeJIbHOU MJIOCKOCTU U HOPMAJIU K TIOBEPXHOCTHU

2

= sz.,2B TOUKE M(-1; l;z,:,,].
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5) UccnenoBath GyHkumio Z = 2x* + 6xy — 3y* + 2x — 2y + 3 Ha sxcTpemMyMm.

dy
6) BBI4ucanTh IPOM3BOAHYIO _ - OT HESIBHOW QyHKumn X — Varc tg(xy) = 0.

7) Boraucauts rpamment ¢ynkmun U = yIn(l+ x*) —arctgzs touke A(0;1; Dy

€ro MOJYJTb.
Bapuanr 2

i z=ctg¥r=
1) Beraucnuts monasnii qnudpepennuan hyaknuu £ = CLG 177

dz d=z

52’ 3,07  CIIOKHOM byHKIIUU

2) BbluucauTh  YacTHbIE  IPOU3BOJHBIE
Ees
z=Imn(x*+y?), x=uy, y=-.
v

%z
dydx

3) Beuncinuth cMenaHHyI0 MPOX3BOIHYIO OT pyHKUMH Z = Intg(y/x).

4) OnpenenuTh ypaBHEHUS KacaTelbHOM IJIOCKOCTH U HOPMAJIU K IIOBEPXHOCTH
x* +y? —z% = —1 B rouke M(2;2;3).

5) UccnenoBats Gynkumio Z = X° + 3xy? — 15x — 12y na sxcrpemym.

dy
6) BeranciuTh MpOU3BOIHYIO -~ OT HESIBHOM

dbyrknun 1+ xy — In(e* +e™¥) = 2.
7) Beraucnuth npousBoaHy0 GyHKIHH U = ﬂTCSiH(Zf X%+ ¥?)B touke M(1;1;1)

B Harpasienuu sektropa MN, rae N(3;2;3).

TunoBoii BApMAHT KOHTPOJIbHOI padoThl N0 TeMe «CiryyaiiHble COOBITHS»
Bapuanr 1
1) Jlorepest BeimymieHa Ha cymmy 1200 py6neit. Llena ogHoro Ounera 15 py0O. Llennsie
BBIMTPBIIIN NafatoT Ha 20 GmieroB. OnpeneauTh BEPOSTHOCTh LIEHHOTO BBIMTPHIIIA,
€CJIM KyIIJIeHO 2 Ousiera.
2) Ha cb6opky noctynuio 1500 nperaneit ¢ mepBoro aBromara u 1000 meraneit co
BTOoporo. Ilepsriit aBroMar maet 0,2% Opaxa, a Bropoit — 0,4%. HaliTu BeposiTHOCTb
TOTO, UTO HAayTraJ B3sTas I€Tallb OKAXETCsI OpaKOBaHHOM.
3) IlonGpackiBaeTcst 5 UrpanbHBIX KOCTeW. HaliTu BEpOSITHOCTH TOTO, YTO BHITIATAET

0oJiee OHOM IIECTEPKHU.
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4) AGoHeHT 3a0buT MOCHeAHIO UGPy TenepoHa M MOITOMY HaOUpaeT ee Hayjady.
OnpenenuTts BEPOSITHOCTh TOTO, YTO €My MPUIAETCS 3BOHUTH HE Oojiee, 4eM B TpHU
MecTa.

Bapuanr 2

1) BoceMb pa3iauuHbIX KHHUT paccTaBieHbl Ha yJaady Ha oJHON mnoike. Haiitu
BEPOSITHOCTh TOTO, YTO JBE ONPE/ICICHHbIE KHUTU OKa)KyTCs TOCTABIICHHBIMU PSIIOM.
2) CKoNbKO pa3 HAIO MOJOPOCUTHh MOHETY, YTOOBI C BEpOATHOCTHIO 0,6 MOXHO OBLIO
OXWJaTh, YTO OTKJIOHEHHWE OTHOCUTEIBHOM YacTOThl MOSABJICHMA repba oT
BeposiTHOCTH p = (0,5 okaxeTcs o abcooTHOM BennuuHe He 6oxee 0,017

3) B rpynme cnoprcMeHOB 25 JIBDKHUKOB, 7 BEJIOCHMIEAUCTOB, § OEryHOB.
BeposiTHOCTh BBIMOTHUTH KBAUTU(PUKAIMOHHYIO HOpMY TakoBa: JUisi jbbkHUKA — 0,9,
st Benocuneaucta — 0,75, nnsa Oeryna — 0,8. Haymady BbIOpaHHBIM CTyAEHT
BBITIOJIHUN HOpMy. K kakoil u3 rpynm BeposTHEE BCEro MPUHAJICKAT OSTOT
CIIOPTCMEH?

4) ¥V cOopmumka umeercst 16 geraneit, n3roToBiaeHHbIX 3aBojgoM Nel u 4 neranu 3aBoja
No2. Haynauy B3satel 2 neranu. KakoBbl BEpOSITHOCTH TOTO, YTO XOTS OBl OJTHA U3 HUX

OKa)XKETCS M3roTOBJICHHOM 3aB0OIOM Nel.

TunoBble BapuaHTHI KOHTPOJIbHOU padoThl 0 TeMe «Ciy4aiiHble BeJIUYNHBD)
Bapuanr 1

1) OnBIT COCTOUT U3 TPEX HE3ABUCUMBIX OpPOCAHUN MOHETHI, IPH KAKJIOM U3 KOTOPBIX
rep0 BbIManaeT ¢ BepOATHOCThIO p=0,5. [l ciyyailHOro uucia mosBICHUN TrepOa
MOCTPOUTh DS paclpeiesieHusl, MHOTOYTOJbHUK paclpefesieHuss U (yHKIHUIO
pacnpeeseHusl.

2) V3roToBlIEHHOE W3/EJINE CUUTAETCA U3JIEJTUEM BBICIIETO COPTA, €CIU OTKIOHEHHE
ero pa3MepoB OT HOMHHaJAa HE MPEBOCXOJIUT IO aOCOJMIOTHOW BenuuuHe 3,45 mm.
CrnyyaliHble OTKJIOHEHUS pa3Mepa U3Jeiaus OT HOMUHAJA MOIYMHAETCS HOPMAIBHOMY
3aKOHy ¢ mapameTpamMu M=0 u @ =3 mm. OnpenenuTb CpeAHEe YHUCIO HU3IEIUil

BBICIIETO COpPTa CPEIX U3rOTOBIECHHBIX 10 U3aenuii.
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1—(2/x)*npu x = 2

0, npux < 2. Haviru

3) Jlama ¢ynxmus  pacnpenenernsF (x) ={

maTeMatndeckoe oxuganue M(X) u seposaraocts P(X= 3).

4) Cpenu 10 cobOpanHbIX arperatoB 4 HY»KJIalOTCSl B TOMOJHUTENbHOU cmaske. IlycTh
X — 4YHUCIO arperaroB, HYKJAIOIIUXCSA B JIONMOJIHUTEIBHOM CMa3Ke, Cpeld IsTU
HayJady OoTOOpaHHBIX M3 oOmiero yucna. Halitu marematnueckoe oxumanne M(X) u
P(X=2). Kak Ha3bIBacTCsI 3aKOH pacnpe/Ie/icH s CIyIaiiHON BETUYUHBI X?

Bapuanr 2

1) Umeetcs Tpu uzaenusi, U3 KOTOPhIX 0JHO OpakoBaHHoe. [loouepeaHo mpoBepstoTCs
U3JeNUs 10 TeX MOp, MOKa MPOBEPSIEMOE H3JEIHE HE OKAXKETCS OpaKOBAHHBIM.
CnydaitHag BenmnurHa X — YHCIO NPOBEPEHHBIX M3AEIHNA. 3amucarb P

pacripenieneHus, (PyHKIUIO pacupeacsieHus. BoIUUCIUTh MaTEMaTUUECKOE OXKUJIaHHUE

M(X) u qucnepcuto D(X).

2) Cyuaiinas BEJINYMHA X UMEET (GyHKLHIO pacnpenenesus
0, X =—2

F(x)=10,25(x+2), —2<x<2,
1, x = 2.

Haiitu: a) ¢pynkuuto mnortHoctu f(X); 6) P(X<< 0); B) maremaruueckoe oxunanue M(X)
u nucnepcuto D(X); r) moctpouts rpaduku Gyukiuii F(X)f(x).

3) CnyuaiiHpie OMIMOKM M3MEPEHHUs MOAYMHEHBI HOPMAIbHOMY 3aKOHY CO CPEIHUM
KBaJpaTHYECKUM OTKIOHeHHeM ¢ =1 yu. u Marematnueckum oxuganuem m=0.
HaiiTi BeposiITHOCTH TOTO, YTO M3 JIBYX HE3aBUCHUMBIX HAOJIOJACHHUMN OMIMOKA XOTS OBl
OJIHOTO U3 HUX HE MPEB30iIeT 1o abCcoMoTHON Benruune 1,28 mm.

4) HenpepbiBHasi ciaydaiiHasi BeIMUMHA X paclpesieieHa Mo MoKa3aTeJbHOMY 3aKOHY:

=4

be™>*, mpux =0

. HaiTu BEpOSATHOCTH TOTO, YTO B bTATE UCIIBITAHUS
0, mpux <0 a €POATHOCTD TOTO, YTO B PE3YJILTATE MCIIBITA

X MOMaAeT B UHTEPBAI (0,4, 1),

TunoBoii BapuMaHT WHAMBUAYAJIbLHOIO 3aJaHUS MO TeMe «IJIeMEHThHI

MAaTeMAaTHYEeCKON CTATUCTUKHN» (BCe BADUAHTHI MHAMBHAYAJIbHbI)
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Nmerotcss mabmomenus mo 50 paiionam ypoxaiHocTH Tpeunxu (V, m/ra) u
KOJIMYECTBO BBIMABIINX 32 T'OJT OCAAKOB (X, cM).

Jlyist cratucTuyecko 00pabOTKU ATUX JaHHBIX TpeOyeTcs:

1. Ans BenuunH X 1 YV cocTaBUTh TpynnUpOBaHHbIE psabl. Ha ocHOBaHMM 3THX

PSAZI0B OCTPOUTH MOJIUTOH, THCTOIPAMMY YacToOT.
2. BoruncnuTh BBIGOpOUHbIe cpeanne XHY, BoiGopounsie aucrepcun Dx Dy,

HECMEIICHHBIE BEIGOPOUHbIC CPEJIHAC KBAAPATHIECKHE OTKIOHCHHS S, Sy-
3. [IpoBepuTh TMIOTE3bI O HOPMAIBHOM PaclpeAe/ICHUN CIIy4allHbIX BETUYUH X U
V na yposHe 3naunmoctn @ = 0,05.

4. Haitty nosepuTensasie naTepBais Lt M(X), M(Y) ¢ ragexnoctsio ¥ = 0,95.

5. CocTaBuTh KOpPpEISAIMOHHYIO Ta0nuily. HaliTu BBIOOpOYHBIE ypaBHEHUS
IPSMBIX JIMHUM perpeccun ¥V Ha X u X Ha V.

6. Berarcnuth BRIOOPOUHBIN KOA(DPUIIMEHT KOPPESIINH.

7. IlocTpouTh SMIUPUYECKUE JIUHUN PETPECCUU U JIMHUU PETPECCUU.

Bapuanr 1

Xj Yi X | Yi Xi Yi Xj Yi Xj Yi
76 4,3 65 59 53 7,3 77 9,0 63 9,9
43 4,9 42 8,2 70 10,0 69 5,3 64 6,8
84 7,3 26 7,9 61 7,2 66 6,8 21 5,0
39 6,9 81 4,3 54 7,4 52 6,5 61 4,9
84 10,0 74 8,5 65 7,5 66 6,8 59 6,7
33 6,4 76 9,4 55 4,8 22 9,0 25 5,4
63 7,6 20 8,2 S7 9,4 85 7,1 85 5,6
58 6,0 79 6,4 50 9,0 23 8,3 74 6,0
64 6,5 54 6,3 36 9,2 42 7,3 20 4,7

53 9,0 66 6,0 29 7,8 32 7,4 55 9,8

Bapuanr 2

Xi Yi X Yi Xj Yi Xj Yi Xi Yi
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88 4,9 69 9,5 74 4,9 86 9,4 90 6,9
o1 8,9 38 50 71 6,8 42 7,5 55 7,9
S7 6,4 40 5,8 53 8,9 36 8,0 43 7,3
61 7,3 48 4,5 39 7,4 40 9,8 27 9,2
39 8,9 82 4,1 68 7,1 86 8,9 40 7,0
23 10,0 26 6,9 72 7,0 38 9,8 46 4,0
32 5,4 81 8,5 22 5,0 45 5,0 21 4,2
62 7,6 55 91 52 5,4 26 5,0 72 91
89 8,7 77 4,1 83 4.4 85 8,6 65 10,0
89 7,3 45 7,2 47 9,0 28 7,9 84 9,0

CIIMCKC I[OHOJIHHTGJIBHOﬁ JIUTCPATYPHI.
KommjekTnl OK3aMCHAIIMOHHBIX OmIIeTOB IIpujaIararoTcs.

KOHTpOJIBHLIe pa60T1>1 N HMHIWUBHUAYAJIBHBIC 3addHUSA MOKHO TaKIKC HAlTU B

8. MartepuajiIbHO-TeXHHYECKOE 0O0ecneyeHue TUCIIUTTIMHBI

MaTteprabHO-TEXHHUECKOE 00ecieueHne TUCHUIUTMHBI « MaTeMaTuka» CBOIUTCS
K HUIMYHIO:
- ayJMUTOPHUH IJIs BCEX BUIOB pabOT, BKIIIOYAs IPOBEICHUE KOHCYIbTAIN;

- auTeparypsl B Oudimoreke AIAY;
- BBIYUCJIMTENILHON TEXHUKHU U MPOTPAMMHOI0 00€CTICUCHHUS.
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[Tpunoxenue 1

CnucoK HMEIOIMXCst B GnGHoTeKe YHHBEPCHTETa H31aHHI OCHOBHOH

yueGHOH JUTEpaTyPhl 10 AUCHHILIHHE,

110 COCTOSIHHIO HA 2016 .
No Bubamorpaduueckoe Om1caHne u3JIaHust [Tpumeuanue
ﬂ/” (KONHHECTBO
IKIEMAIAPOB HIAH
cenitka Ha IBC)

1. | Imypman, B.E. PyKoBOJCTBO K PEUICHHMIO 3a/1a4 110 TEOPHH BEPOSTHOCTEH 24 5K3.
M MaTeMaTHuecKol cratmcruke: yuebHoe mnocobue juisi Bysos/ B.E.

I'mypman. - 12-¢ u3s. nepepa®. - M.: Briciee oGpasosanne, 2006. - 476
6. . - N

2. | Jemunosuu, B.I1. Kpatkuii kype Bbiclueii maremarnku: yueGHoe nocobune 2 9K3.
st Bysos/ B.IL Jlemnosnd, B.A. Kynpssues. - M.: Actpeins : ACT,
2007. - 656 c.

3. | Munopcxuit, B.IT. CGopuuk 3azad 1o Beicuiel maremaTnke: y4ueGHoe 54 5K3.
nocobue utst Bry3os/ B.IT. Munopckuii . - 15-e ust. - M.: U3a-o dusnio-
matemaTuueckoil sint-pol, 2006. - 336 c.

4. | llunaues, B.C. Bolcmas wmartematuka: yueGuuk s Bysos/ B.C. 100 5k3.
[lunaues. - 9-¢ u3.. crep. - M.: Boiciuas mkosa, 2008. - 479 c.

5. | 3anopoxern, [".M. PyKoBOJACTBO K PEHICHHIO 3a/1a4 M0 MAaTEMaTHUYCCKOMY 50 2K3.
ananusy: yuebuoe nocodue juis Bysos/ I'M. 3anopoxeu. — 5-¢ u3jt., crep.

— CII6.; M.; Kpacnonap: Jlanb, 2009. — 464 ¢.

CHHCOK HMEIOIUXCsl B 6HOJIHOTEKE YHHBEPCHTETA H31aHHUIT 10TIOJHHTENbHO

yueOHoii inTepaTypbl N0 AHCHHILIHHE,

10 COCTOSIHHIO HA 2016 1.
W BuGsmorpaduyeckoe ormcanne u3/iaHus [lpumeuanne

n/m

| | AGakymosa, H.A. Beicuias wmarematuka JuUls CHCLHATBHOCTEH U 68
Hanpaslienuil GakanaBpuara arpapHoro Bysa: yueOHoe nocobue/ H.A.

AGakympsa, H.JL Tamepuvii, M.B. Koxiaposa, T.I. Konecnukosa,
W.I'. Kynemosa, I'.B. [lpycakosa. A.H. Canaposa, O.B. Lpimbanmct. —
Bapuay:n: Usj-Bo AI'AY, 2011, —235c¢.

2 | Boicinas matemaTika JUls crienuaibHocTell u Harpasienuii GakanaBprara Caiit
arpapHoro Bysza [DiexTponHblii pecype]:  yueOHoe nocobue/ H.A. | Antaiickoro
AGakymosa [u ap.|.- DJekTpoH. Tekctosbie Aan. (1 daiin : 4,66 M0O). — AY
Bapuay.: M3-80 AI'AY, 2011, - 1 951, %eCTK. JACK DK 6ub-ku

3 | Bepmant, A. ®. Kpartkuii Kypc MaremMarnyeckoro amajimnsa: yuebHoe 5 9K3.
nocoGue st By3os/ A. ®. Bepmant . U. I'. Apamanosu. - 14-e u3it., crep.

- CI16.: M.; Kpacnojap: Jlans, 2008.

4 | 3emsionuna, B. JI. DieMeHTBI TEOPHH 1101 y4eOHO-METOHIECKOE 50 2xk3.
noco6ue/ B. JI. 3emsionuna, M. B. Koxaposa. - Bapuayn: M3xi-so
AI'AY, 2006.

5 | 3emsionuna, B. J1. KomGuuaropuka. Teopus seposTHOCTeH. DieMeHTI | 269 9K3.
MATEMATHUECKOH  CTATHCTHKM:  yueGHO-Meroauyeckoe rnocobue A
crynentos ATAY/ B.JI. 3emsionuna, T. I'. Konecunkona, . I'. Ilonosa. -

Bapnay:n: Usa-Bo AI'AY, 2007. - 102 c.
6 | TecThl 10 wmaremarnke: yueOGHo-meTozaMueckoe nocobue/ M. B. 40 ok3.
|| Koxmaposa [n ap.]. - bapuayn : Wsn-so ATAY, 2009. - 53 c.
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7 | Tectsl o maremaTuke [DJACKTPOHHbIM pecypc]: yueOHO-METOIHUECKOE

Caiir

[{eivGanner. H.A. AGakymoBa.- DIeKTpoH. TeKCToBbIC JaH. (1 daiin : 343
K6). — bapnayi: W3-80 AI'AY, 2009. - 1 91, %eCTK. JIMCK

nocooue/ M.B. Kokinaposa [u Jip.|.- DrnekTpon. TekcToBbie HaH. (1 daitn : | Anralickoro
748 K06). — bapuayi: U3i-8o AI'AY, 2009. - 1 21, JecTK. AuUCK [AY
OK 616-ku
8 | bimbanuer, 0. B. Peuenne MPUKJIATHBIX 3a/1a4 B 40 k3.
CENBCKOXO3AMCTBEHHOM  [IPOU3BO/ICTBE € IIOMOLIBIO  HAMOOJIBIIErO U
HaUMEHbIIEro 3HaueHui Gynkinu: yaebuo-meromueckoe nocobue/ O. B.
[bimGanuct, H. A. AGakymoBa. - bapraya : U3n-so AI'AY, 2009. - 33 c.
9 | Pewenine NpUKIQIHBIX 38/1a4 B CEJILCKOXO3SHCTBEHHOM [IPOM3BOICTBE € Caiit
MOMOIIBLIO  HAMOOBINICIO W HAUMEHBINEro  3HaueHuid  QyHknuu | AnTaickoro
[DnexTponnbiii  pecypel:  yueOuo-meTouueckoe  nocodue/ 0O.B. [AY

9K 6ub-ku

jan. (1 ¢aitn : 8,16 Mb). — Bapuayn: Anraiickuit [AY, 2016. - 249 ¢. —
3arji. ¢ TUTYJL. dKpaHa

10 | Beapuuxosa, O.I'. Maremarnyeckoe MoJC/IMpoBaHue. Bpinonnenue 40 HK3.
pacuetoB B cpege MS Excel: yweGno-merommueckoe mocobue/ O.I
Benpunkosa. — bapnayin: M3ji-so AIAY, 2007. - 54 c.

11 | benburkona, O.I". MaTtemaruueckas cTaTucTika. BolnoaHenne pacueTos B 85 aK3.
cpeiie MS Excel: yueGuoe nocotue/ O.I. benpunkosa. — bapuayi: PUO
ATAY,2012.-63c.

12 | AbakymoBa, H.A. COopHHK KOHTPOJBHBIX pabOT M WHIMBHAYaJILHBIX 30 axa.
3ajaHuil 10 Matemaruke Juist OaxanaBpos Aurtaiickoro [AY: yueGHo-
meroauueckoe nocobue/  H.A.  Abakymosa, A.B. 3euxos, M.B.

Kokimaposa. C.B. Mopososa. O.B. Ilpmmbanucr. — bapuayn: PHO
Anraiickoro I'AY, 2016. — 248 c.

13 | COOpHHK  KOHTPOJILHBIX  padOT W HHAMBH/yalbHbIX 3alaHWi MO Caiir
marematike s Oakanaspos Adrtaiickoro I'AY [DaekrtpoHuslii pecypce]: | Antaiickoro
yueGHo-MeTo/iueckoe 1nocobue/ H.A. AGakymosa, A.B. 3enkos, M.B. Ay
Koxkiaposa, C.B. Mopo3sosa. O.B. [{bmmbanuct. — DnektpoH. texcropsle | DK 6nb-kxn

CocraBurelb: i
K.I1.H., JIOLICHT /ﬁw O.B. LlpimbasucT

YucCHasa CTerCHb, YHCHOC 3BaHHC MOUTHCH 1.0. Gavinnusa

Crniucok BepeH

2a4. Wou Q/élzmaz/f Vo Vtrtefo.cq

Jloggnocts paGo (fuka Gub.morekn u noanucy/ 1.0, Damuans
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[Ipunoxenue 2
K IpOrpaMMme JUCIUILINHBI
MaremaTtuka

AHHOTAILMS TUCIUIUINHBI MaTeMaTHKa
10 HAITPaBJICHUIO
21.03.02 «3emMi1eyCTPONCTBO U KaIACTPLD)

OcBoeHMe JaHHOW AMCHIUIIIMHBI HApaBieHO Ha (OPMUPOBAHUE Y
00y4arouXxcs CASIYIOMNX KOMIETSHIIUM!:

No Coaep:xxaHue KoMneTeHUH, (OPMHUPYEMBIX MOJTHOCTHIO UJIH
n/n YACTUYHO JAHHOH JUCHUIIJIMHOM.
OK-7 CIIOCOOHOCTHIO K CAMOOPTaHU3AIMK U CaMOOOPa30BAHHIO
[TK-5 CIIOCOOHOCTBIO MPOBEACHUS U aHAIIM3a PE3yJIbTaTOB MCCIICOBAaHUMN B
3eMJICYCTPOMCTBE U KaJacTpax

Tpyn0eMKOCTh JUCHUILIMHEI, peayin3yeMol o yueoHomy riany 360 gacOs,
10 3a4eTHBIX €IMHHII.

Bup 3anstui Bcero B T. 4. [10 CEMECTpam
1 2 3
1. AyauTopHBIE 3aHATHS, YaCOB, BCETO, 160 64 48 48

B TOM HHUCJIC:

1.1. JIekun 64 32 16 16
1.2. JJaGoparopHbie pabOTHI

1.3. IlpakTudeckue (CeMUHAPCKUE) 3aHATUS 96 32 32 32
2. CamocrosTenbHas paboTa, 4acoB, BCETO 200 80 60 60
B TOM YHCJIE: 100 40 30 30
2.1. CamMOCTOSITEIbHOE N3YUYCHUE PA3/ICIIOB

2.2. Tekymiasi caMONOArOTOBKA 100 40 30 30
2.3. IlogroroBka U caya 3adera (3K3aMeHa)

Wroro yacos 360 144 108 108
dopMa MPOMEKYTOUHOU aTTeCTALUU 3a4eT | 3a4eT | DK3aMeH
OO6mr1ast Tpy10€MKOCTb, 3a4€THBIX €JIMHUIL 10 4 3 3

@opMbl MPOMEKYTOUHOM arTecTauu: 3a4et (1 u 2 cemecTpsl), Fk3aMeH (3
ceMecTp).
@opMBI MPOMEKYTOUHOM aTTECTALMU: 3a4€T, IK3aMEH
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HepequL HN3y4aCMbIX TCM (HpI/IBOI[I/ITCﬂ B COOTBCTCTBHH C TCMATHYCCKHUM
IJIAHOM U3Y4YCHHA I[I/ICHI/IHJII/IHI)I):

HOoo~NOORWNE

Jluneiinas anredpa.

AHanuThyeckas reoMeTpus Ha INIOCKOCTH.

Bekropnast anre6pa.

AHanuTtuyeckas reoMeTpus B IPOCTPAHCTBE.

BBeneHue B MaTeMaTUUECKUI aHAIIN3.
JuddepennnanbHoe ucuucacHne GyHKINNA OTHOM MepeMEHHOM.
[IpunoxeHus: IpOU3BOIHOM.

HuTerpanbHoe ucuncienne GyHKIUU OJHOM MEPEeMEHHOM.
OyHKIINHA HECKOJIBKUX MTEPEMEHHBIX.

JluckpeTHas MaremaTHKa.

Teopus QpyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO.
HNuddepeHnnanpHbie ypaBHEHUS.

Teopus BeposiTHOCTEH M MaTeMaTU4ecKasi CTATUCTUKA.
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