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1. MecTo mucuunjauHbl B cTpykType OOII

TpynoemkocTh
Koa amcuunminHel HaunMenoBanmue 0;10xa pya
JUCIHUILIAHBL, 3.€.
b.1.0.109 brnok 1 lucunmumnas! (Moxymn) (O6s3aTenbHas 9acTb) 14

2. IlepeyeHb NJIAHUPYEMBIX Pe3y/JIbTaTOB 00yUeHMs, COOTHECEHHBIX C IVIAHUPYEMbIMHU pPe3yJabTaTaMHU
ocsoenus OOII

IIpouecc u3y4yeHus AMCLMIUIMHBI HampaBieH Ha (GOpMHUPOBAHME U pa3BUTHE y OOYHalOIIErocs CleXyomnX

KOMIETEHIUH:
NHaukaTop A0CTHKEHU KOMIIETeHIMHU
Ne i/m | Komnerenumst
3Hath Ymerb Baaners
1 OIIK-2.Crioco6 |OIIK-2.3.1 3agaun |OIIK-2.V.1 BeimoHATh |OIIK-2.B.1 HaBBIKAMH
€H TPUMCHSITH|MaTPHUIHON anreOphl, | IeUCTBUS HAJ MaTpPUIIAMU |TPUMEHEHHUS
€CTECTBEHHOHAY | TEOpUH onpeeNuTeNeH, | BBIYUCIATE ONPEeAeIUTENN; | COBPEMEHHOTO
YHBIC 1 |BEeKTOPHOM anreOpHl, | pemaTh CHCTEMBI | MATEMaTHIECKOTO
0OIIEeNH)KEHEPH |aHAINTHYECKONW T€OMETPHH, | TMHEHHBIX YpaBHEHUH, [ HHCTpYMEHTapHs JUIS
BIC 3HAHUA, | TCOPUH W TPAKTUKH|BBIOMPATh  ONTHUMAIIEHEIC | peIICHHS Pa3ITUIHBIX
AQHAIUTUYECKUE |pelieHus CHUCTEM |CITOCOOBI UX PELICHHUS 3azay; METOIUKON
METO/TBI B|TMHEHHBIX anTreOpandecKux TIOCTPOCHHS, aHaIM3a
npodecCuoHaNb |ypaBHEHH W  Pa3IM4HbIX pe3ynbTaToB
HOU MPWIOKEHUI JINHENHON
JIeSITeIbHOCTH  |anreOpel W BBIOMpATH
ONTHMAFHBIC CITOCOOBI MX
pelieHus
2 OIIK-2.3.2 ocuoBHble |OIIK-2.V.2 OIIK-2.B.2 METOAAMHU
(hopmysl muddepeHumpoBats 1| JOKa3aTeNIbCTBA
T PepeHInaTbHOTO U |HHTErpUpPOBaTh MIPaBUWJIBHOCTH
HHTETPAITBHOTO JJIEMEHTAPHBIC W CIIOJKHBIC [MATEMAaTHICCKUX
UCYMCIICHUS, CBOWCTBA|PYyHKIIH, HCCIEeIOBaTh|yTBEPKACHUNA, METOAaMHU
HEMPEPBIBHBIX 1| pyHKIAHA u CTPOUTH | KOJTMIECTBEHHOTO "
T pepeHINPYEMBIX rpaguky, MPUMEHSITH [ KaYECTBEHHOT O aHanusa
(hyHKIHH, UHTETPAIBHOE u (mHbOpMaH
HeomnpeAeaEHHOTo u|auddepenumnansHoe
ONpPenENEHHOTO WCUYUCIEHUE  OJHOM U
HUHTETPaNOoB, MIPU3HAKY | HECKOJIBKUX MEPEMEHHBIX K
CXOIMMOCTH YHCIIOBBIX ¥|pPEHICHUIO TIPUKJTATHBIX
(hyHKIMOHAJBHBIX PAOB  |3a/ad, CTPOUTH
pasnoxxeHue (QYHKOUH B
CTETICHHbIE pAObL,
pemarts
Qg depeHIranbHbIe
YpaBHCHHS




OIIK-2.3.3 OCHOBHBIE
MOHSATHSI U METOMBI TEOPUU
BEPOSITHOCTEMN U
MaTeMaTHYECKON
CTaTUCTHKH, CHOBHBIE
MPUHIIUIIBI pacueTa
BEPOATHOCTEN  CIIy4alHBIX
COOBITHIA; ¢dbyHKIMN
IJIOTHOCTU BEPOSITHOCTEN U
¢byHKIIMM  pacrpeneneHui
JUTS 3aKOHOB
pacrpesiesieHus CIIy4alHbIX
BEJINYHH; YUCJIOBBIE
XapaKTEePUCTUKH
CITyJaitHBIX BEJIMYHH;
OLICHKHU apaMeTpoB
TeHEPaIbHOU

COBOKYITHOCTU M NPOBEPKU
CTaTUCTUYCCKHUX T'UIIOTES.

OIIK-2.Y.3 cocraBiasaTe u
pemiath pa3nuyHbIC
BEPOATHOCTHBIE  3a/1ayH;
HCIIONIb30BaTh  U3yYCHHbIC
3aKOHBI pacnpeneneHus
CIy4yalHBIX  BEJIMYMH B
MPAKTUICCKUX 3aavuax;
OLICHUBATh  Pa3THYHBIMH
METOJAaMH  T'CHEPAIBLHYIO
COBOKYITHOCTh " ee
napameTpel M0  JAaHHBIM
BBIOOPOYHOH
COBOKYITHOCTH; MPHMEHSATH
METOIBI TEOPUH
BEPOSITHOCTEMN 51
MaTeMaTHYEeCKOit
CTaTUCTHKH,
TEOPETHYECKOTO
IKCIIEPUMEHTAIBHOTO
HCCIIeIOBAHHUS TSt
pellicHUST  MOCTAaBJICHHBIX
3a1a4

OIIK-2.B.3 HaBBIKaMU
MIPUMEHEHUS amnrmapara
TEOPHUH BEPOSATHOCTEH H
MaTeMaTHIeCKOU
CTaTUCTHKH [JISl PEUICHHS
MIOCTaBJICHHBIX 3ajau;
METOIMKOH  MOCTPOEHHUS,
aHalM3a W INPUMEHEHUs
BEPOSITHOCTHBIX u
CTaTUCTHUYECKUX  MOJeIei
JUIsl OLIEHKH COCTOSIHUSI U
MIPOTHO3a pa3BUTHA
SKOHOMMYECKUX SBIICHUN H
MIPOLIECCOB.




3. Pacnipenenenue pa3aenoB (Tem) Mo ceMecTpaM (KypcaM) ¢ YKa3aHHEM 4acoB

OvyHas (opma o0yueHust

3aouyHas opma 00yqyeHus

g S
z |2 E z |2 z
Ne HaunmenoBanue paszaena Wnuicatop g Z E Obuee Ne g Z E Qbmee
JOCTIDKeHHST | Ne b1 g =) KOJI-BO b1 g & KOJI-BO
(Tembr) = |[Eg|E = 3 Kyp-| = |E®|E & 3
n/n KOMIIETEHIIUH | ceM. = E E g_E £ E 4acoB ca = E E g_E 5 ﬁ 4acoB
ZEEleE| g |3 SlEE|gE|y |58
S |2Z|85 |2 |5¢E S 2383 | 2 |2%
= =3 (58| = o = =S |28 = |Sa
KOJI. 4ac KOJI. Yac.
1 [OcHoBHBIE  mOHATHA W 1 1
METO/bI areopbl
1.1 |Onpenenenne OIIK-2.3.1 1 7 1 0,51 0,5 8
KOMIUIEKCHOT'O yucna,| OIIK-2.V.1
anredpanveckas 3anuce,| OIIK-2.B.1
reoMeTpUYecKast
MHTEpIIpeTaIHs, MOJIyTIb,
apryMeHT, apupMeTHIeCKHe
JICHCTBHS,
TPUTOHOMETPHYECKast
dopma, NoKa3aresbHas
¢dopma, Qopmyna Myaspa
JUISL BO3BEJICHHS B CTETICHb,
(opMyna U3BIEUYCHHST KOPHS]
n-oi CTENeHU u3
KOMILICKCHOT'O qyca,
dhopmynsl Ditnepa.
PacuerHo-rpaduyeckas OIIK-2.3.1 1 2 1 2
pabota o teme| OIIK-2.Y.1
"Komrutexcusle uncina'. OIIK-2.B.1
1.2 [Marpuupl, omnepamuu  Hax| OIIK-2.3.1 1 5 1 05105 9
matpuuamu. Omnpenenurenu| OITK-2.V.1
U UX CBOHCTBa OIIK-2.B.1
1.3 |Obparnas  marpumna. Panr| OIIK-2.3.1 1 5 1 5
MaTpHILBL. OIIK-2.V.1
OIIK-2.B.1
1.4 |Cucremsr smHeknpix | OITK-2.3.1 1 6 1 0,510,5 9
YpaBHEHHH. Pemenue| OIIK-2.Y.1
CHCTEM munednpix | OITK-2.B.1
ypaBHEHHUI METOJ0M
Kpamepa " METOI0M
00paTHOI MaTPUIIBL.
1.5 |Pemenne cucrem nuHelnbix| OITK-2.3.1 1 5 1 0,5 10,5 9
ypaBHeHui MetonoM ["aycca.| OIIK-2.V.1
OIIK-2.B.1
Kontponbhas pabora mo|[ OIIK-2.3.1 1 1 1 1
TEME "Marpunpl,| OIIK-2.Y.1
Omnpenenurenu.  Pemenune| OIIK-2.B.1
CHCTEM JIMHEHHBIX
ypaBHEHHH".
1.6 |Bexkrop. Monyns Bekrtopa] OIIK-2.3.1 1 5 1 0,5 10,5 9
VYron wmexny Bektopamu| OITK-2.V.1
KomnuneapHbie u| OIIK-2.B.1
KOMILTaHApHbIE BEKTOpA.
Hyanesoii Bextop. JIuneiinbie
onepay HajJ BEKTOPaMH.
Ilonsite ocu U opra.
IIpoekuust BekTopa Ha OCh.
IIpsmoyronbHast JeKapTOBa)
CHCTeMa  KOOpAWHAT  Ha
IUIOCKOCTH u B
TPOCTPAHCTBE, PA3IOKEHHE
BEKTOpa o 6asucy.
Koopaunatsr BEKTOpA.
Hanpasisionue KOCHHYCBL.
1.7 [Cxanspuoe npoussepenue| OIIK-2.3.1 1 5 1 0,51 0,5 9
BEKTOPOB: onpenenenue,| OIIK-2.Y.1
¢dusnuecknit cmeicn, | OIIK-2.B.1
CBOICTBA, BBIPAXKEHHE Yepe3
KOOPJMHATBI. Bekropnoe
[IPOH3BEICHHE.




CMelIaHHOe MPOU3BEICHHE
BEKTOPOB, ompeseneHue,
¢dusnuecknit u
TeOMETPUYECKUH  CMBICI,
CBOMCTBA, BRIPAKEHUE Uepe3
koopauHatel. HeoOxoauMelel
U JOCTAaTOYHBIC  YCIIOBHUS
KOMILIAHAPHOCTU BEKTOPOB

OIIK-2.3.1 1

OIIK-2.Y.1
OIIK-2.B.1

0,5

0,5

PacueTHo-rpaduyecckas
pabora 10 TeMaM BEKTOpSl,
CKaIIIPHOE, ~BEKTOPHOE MU
CMEIIAHHOE IPOU3BEICHHE
BETOPOB.

OIIK-2.3.1 1

OIIK-2.Y.1
OIIK-2.B.1

OCHOBHBIC TIOHATHUSA u
METOTABI AHATNTHYECKON
TEMETPUU

2.1

CooTBercTBHE MEXKITY
reOMEeTPUYECKUMH
obpa3aMM M ypaBHEHUSIMH.
ITnockocTs ¥ €€ ypaBHeHUe,
pa3NHYHBIE €T0 BHIBL YTO7]
MeXIy IUIOCKOCTSIMH,
YCIIOBHE HapajIebHOCTH U
HepHeHIUKYISIPHOCTH.
Paccrosnue oT TOYKHM 10
IUIOCKOCTH.

IIpsmas B mpoCTpaHCTBE.
Kanonuueckoe "
IIapaMeTpHIecKoe
ypaBHEHHSL. 3ananue
MpsAMON B BHJE CHCTEMBI
IIByX YpaBHEHHH C Tpems
HEH3BECTHBIMH.
Haxoxaenne
HAmNpaBIIAIONIET0  BEKTOpa
IpsIMOi o cucTeMe
YpaBHEHHUIH, 3aJ]al0INX
opsMy0.  YToo  MexIy|
TIPSAMBIMH. YcnoBue|
HapaJIeNbHOCTH u
HepHeHANKYIAPHOCTH
IPSIMOM U INIOCKOCTH.

OIIK-2.3.1 1

OIIK-2.Y.1
OIIK-2.B.1

22

YpaBHeHne  mpsMoil  Ha
IUIOCKOCTH, Pa3iIMYHBIC €ro
BBl PaccTosHne OT TOYKH
0 IpSIMOif, Yrol Mexny|
TIPSAMBIMH. Ycnosue|
HapaJIeNbHOCTH u
HepHeHAUKYIAPHOCTH
HPSIMBIX.

OIIK-2.3.1 1

OIIK-2.Y.1
OIIK-2.B.1

0,5

0,5
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KpuBbie BTOpOrOo mopsiaka.
OKpy»KHOCTb, ~BBIBOZ €&
ypaBHeHusa. Ilonstue 00
ILIMIICE, BBIBOJ| ero
ypaBHeHus.  OnpeneneHus
HOHATHH: BEPIIMHBI, OCH U
mosyocH, (hOKYCOB 3JLIHIICA.
CoiicTBa JILIMIICA.
OKCIEHTPHCHTET ~ JIUIHIICA.
T'unep6oua. BriBox
YpaBHEHHS.
JlelicTBUTENIHBIE M MHUMBIE
ocu runepbonsl. Dokychl,
skcueHTpucurer. CoiicTBa
runepooIbL. TTapa6ona.
Bepuiuna, doxkyc,
JIPEKTPHCA.

KpuBsle BTOpPOro MOpPsIKa
KaK KOHHYECKHE CCUeHHS.
Obuiee ypaBHEHHE KPUBOMI
BTOPOTO Topsijika. PopMyIIb!
peoOpa3oBaHus KOOPAUHAT
pH HapajIenbHOM
HepeHoce U IMOBOPOTE
CHCTEMBI KOOpP/IMHAT.
ITpumepst [PHBEICHUS
HEKaHOHMYECKUX
YPaBHEHHl KPHBBIX BTOPOIO|
HopsiAka K KaHOHHYECKOMY|
Buay. CucTeMbl KOOpAMHAT,
OTIHMYHEIE OT JEKapTOBBIX.
IMonspHast cucrema
KOOPAMHAT, CBSI3b  MEXY|
JIEKapTOBBIMU U TOJISIPHBIMU
KOOp/IMHATaMH. 3ananne
KPUBBIX BTOPOrO IHOpSAKa B
TIOJISIPHOM cucreme
KOOpAUHAT U
IapaMeTPHIECKOe.
OG600IWEHHEIE MOJISIPHbIC
KOOPAMHATEI, 3a/1aHNe
JuIMIIca B 00OOLIEHHBIX
TOJISIPHBIX KOOPIHHATAX.

OIIK-2.3.1
OIIK-2.Y.1
OIIK-2.B.1

0,5

0,5

2.4

IToBepxHocTH BTOPOTO|
nopsaka. Obuiee ypaBHeHHe
TIOBEPXHOCTH BTOPOTO
nopsiaka. lunuuapuueckue
TOBEPXHOCTH.  YpaBHEHHE
LAJIHHIPHIECKOI
MIOBEPXHOCTH,
HAaIPaBISIONIAs KOTOPOH
JNEXKHT B OAHOHM M3
KOOPAUHATHBIX IUIOCKOCTEH.
IloBepxHOCTH  BpamIeHHs.

Coepa u SILIUIICOH
BpAIICHHS. Konnueckue
HIOBEPXHOCTH.

Omnmunconn. Konyc Broporo
HOPSIIKA, OJHOIOIOCTHBIA U
JIBYTIOTIOCTHBIH
rurnepooIons,
SJUIUNITUYECKUH
napabonouns  (mapaboiaous
BpAILCHNSA).
T'unepbonnueckuit
napabonous, ero
HCCIIEI0BaHNE MeTOJ0M

CeYeHUil.

OIIK-2.3.1
OIIK-2.V.1
OIIK-2.B.1




2.5 |CootBercTBHE mexay| OIIK-2.3.1 0,51 0,5
TeOMETPHYECKUMHU OIIK-2.Y.1
obpasamu u ypaBHeHusimu.| OIIK-2.B.1
ITnockocTs ¥ €€ ypaBHeHUe,
pa3NHYHBIE €T0 BHIBL YTO7]

MeXIy IUIOCKOCTSIMH,

YCIIOBHE HapajIebHOCTH U
HepHeHIUKYISIPHOCTH.

Paccrosnue oT TOYKHM 10

IUIOCKOCTH.

IIpsmas B mpoOCTpaHCTBE.
Kanonuueckoe "
IIapaMeTpHIecKoe

ypaBHEHHSL. 3ananue

NpsAMON B BHJE CHCTEMBI

JIByX YpaBHEHHH C Tpems
HEH3BECTHBIMH.

Haxoxenne

HAmNpaBIIAIONIET0  BEKTOpa

IpsIMOi o cucTeMe

YpaBHEHHUIH, 3aJ]al0INX

opsMy0.  YToo  MexIy|

TIPSAMBIMH. YcnoBue|
HapaJIeNbHOCTH u
HepHeHAUKYIAPHOCTH

IPSIMOM U INIOCKOCTH.

Kontponbhas pabora mo|[ OIIK-2.3.1
teme "OcHoBHble noustust | OIIK-2.V.1
METOJIBI anamuTudeckoii| OITK-2.B.1
reomeTpun”

3 (BBenenue B
MaTeMaTH4YecKuil  aHanu3
dyHKIMM OJJHOM
NepeMEeHHON

3.1 [[TonsTue ¢ynkuun.| OIIK-2.3.2 0,51 0,5
Onemenrapusle  cBoiictBa| OIIK-2.V.2
yHKUMA. OcnoBuele| OIIK-2.B.2

JJIEeMEHTapHbIe  (YHKIHH.
ITocnenoBarenbHOCTE  Kak

¢byHKuMS HATypaJIbHOIO|
apryMeHTa,  OIIpeJeleHHe,
TIPUMEPBI. O06cyxneHue
TIOBEICHHS

[OC/IeJOBATeNIEHOCTH  IIPU
Ompenenenne  npejena
[0CJIeJOBATEIbHOCTH.
IIpumepsr.
DyHKIMS AEHCTBUTENBEHOTO
aprymenta.  Onpenenenue
okpectHocTH. OmpeneneHue
npenena GpyHkmu no Ieiine.
Omnpenenenue npezena
¢dynkiun o Koy Ha s13bIKe
OKpPECTHOCTEH.
OJHOCTOPOHHHE  TIPENebl.

IIpumepsr.
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Teopembl 0  mpeaenax.
TeopeMbl 0  mpejenax,
CBSI3aHHBIX c
HepaBeHCTBaMH.  [lepBblit
3aMeuaTeNbHBIA TIpenen u
cieacTBUsa U3 Hero. Bropoit
3aMeuaTeNbHBIA  TIpeaen
CJIEJICTBHS M3 HETO.

TlonsiTue 0  OECKOHEYHO
Masoi u OECKOHEYHO
[SeNi8tie) BETMYMHAX.
Pasnuunbie BUJIBI
HeonpeenéHHoCTeH,
MIPUMEPBHI. Ormnpezernenue
OeCKOHEYHO MajbIx Oosee
BBICOKOTO  IOpsIIKA, 4YeM
JaHHast 0.M.,
DKBUBAJIEHTHBIX 6.M.
PackpsiTre
HeomnpeaenéHHOCTe  Tuma
c TTOMOIIBIO 3aMEHBI
BXO/SIIMX B mpexen O.M.
SKBUBAJICHTHBIMH.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

33

HenpepbiBHOCTS QyHKINH B
TOUKE, onpesieIeHue,
npuMepbl. HenpepbeiBHOCTH
JJIEMEHTAPHBIX  (YHKIHH.
HenpepbIBHOCTB Ha OTPE3Ke.
ToukH paspbiBa, HMX THIIBL
ITonsiTue ckauka.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

KonrponbHast pabora 1o
TeMe IIpenen
0CIIeJOBATENIEHOCTU u
npenesn GyHKIMH.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

Beenenne B
MaTeMaTHYECKUi aHaIm3
dyHKIMH OHOM
TIepeMEHHOMN.
Jubdepenumanbaoe
HCYHCIICHHE (byHKIHN
OJIHOI1 IepeMeHHOU

4.1

3ajaud, OPUBOJSAIIKE K
TIOHATHIO TIPOM3BOTHOI:
3ajaya 00  OIpeJeIeHuH
yria, obpasyemoro
KacaTeJlbHOM K  JaHHOM
(YHKIMM B TOYKE TJIAJIKOCTH|
u oceo Ox; 3amaga 00
OTpeJIeICHN  MTHOBEHHOM
CKOPOCTH; 3aa4ya 00
onpeeIeHUI IUIOTHOCTH
HEOJIHOPOIHOTO

MIPSAMOIMHEHHOTO  CTEPXKHS.
OnpeneneHue IPOU3BOAHON,
eé TEOMETPHUECKHUIA,
KHHEMATHYECKHUI u
¢dusnuecknit CMBICII.
VYpaBHeHHE KacaTeNbHOH K|

rpaduKy QyHKIHH.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

4.2

IIpousBoaHas CYMMBI,
MPOU3BEACHHS,  YAaCTHOTO.
Teopema O HENPEPHIBHOCTH
nuddepeHupyemMoit

yHKIUH. (Tabnuua|
MPOU3BOHBIX, TPOU3BOAHAS
OT CIOXKHOH (yHKUMH U]
CTEMEHHO-I0KA3aTEeIBHOTO

BBIPKCHHS
(yorapudmuueckoe
nudbepeHupoBanue),
nmudpepeHupoBaHe
HESIBHBIX M 0OparHbIX
byHKUMiA, a TaKKe
byHKLWi, 3a/IaHHBIX
apaMeTPUICeCKI iuts

U3y4YEHUs] HA TPAKTHIECKUX
3aHATHAX).

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5
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IIpousBoaHbIE BBICHINX
HOPSIKOB, KMHEMaTHYECKHI
CMBICTT BTOPOIt
MIPOU3BOJIHOI. Teopembt
Poms u Jlarpamka M uX
TEOMETPUYECKUH  CMBICIL.
IIpaBuno JlonuTans u ero
IPUMEHEHHE K OTBICKAHHIO
TIPENIEIIOB.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

44

Jubdepentman GpyHKunu u
€ro CBOICTBA.
Tl'eomerpuueckuii  cMbICH.
WuBapuantHOCcTh  hOpMBI
nepsoro  auddepenuuana.
Jubdeperimansl  BbICHINX
nopsiakoB. ITpuGnmxénnble
BBIYHCICHUS C TOMOIIBIO
nmudbepeHuuana.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

4.5

Dopmyna Teiinopa.
dopmyna Marxuiopena.
Pasnoxenne 1o  opmyel
MakiopeHa (yHKUHIA.
IIpumMeHeHne K pacKphITHIO
HeoIpeieIEHHOCTeH .

OIlK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

4.6

Heob6xoaumoe u
JIOCTaTOYHOE YCIIOBHS
BO3pacTaHus (yObiBaHwMs,
MOCTOSHCTBA) (QYHKLMU B
npoMexyTke.  MHTepBaibl
MOHOTOHHOCTH (DYHKIIHH H
UX OTBICKaHHE. DKCTPEMyMbI
dyHKIMH. ITepBoe
JIOCTaTOYHOE YCIIOBHS
OKCTPEMyMa.

OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

4.7

HanpaBieHus —BBIIYKIOCTU
kpuBoit. Touku mneperuoa.
AcuMnToTs! KpuBoi. Ob1mas
cxema HCCIIeI0BaHUS
GyHKIMM ¥ [IOCTPOCHHS
rpapuka. uddepenman
JyrH  IUIOCKOH  KPHBOM.
Kpusnsna, pauyc
KPUBU3HBL. BexropHas
byHKIHS CKaJISIPHOTO,
apryMeHTa,  mpeien |
MPOH3BOIHASL.
[IpubmmxénHoe  peuieHue
YpaBHEHHI METOJOM XOpI H|
kacatenpHbIX. KacarenpHas
M HOpMalnb K TIUIOCKOH
KPHBOIA.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

KontponbHas pabora 1o
teme "Jluddeperuuansroe
HCYHCIICHHE (byHKIHN
OJ1HOI1 epeMeHHON".

OIlK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

Beenenue B
MaTeMaTH4YecKuil  aHanu3
byHKIMM OJJHOM
NePeMEHHOM.
Heonpenenenusrit u
OlIpe/IeNICHHbIN HHTerpal.

5.1

IepBooGpa3Hast  (GyHKLHH.
Teopema o BHIE Bcex
nepBooOpa3HbIX OIHOW U
TOW K€  HempepbIBHOI
¢dynkuun. Heonpenen€uuplit
HHTETpal. IIpocreiimue
CBOMCTBA HEONPEIENEHHOTO
HHTETpaja. Tabnuma
unTerpanos. Ilomstue o
HeOepyLInXcs HHTErpaJiax.
Henocpencreennoe

HHTETPHPOBaHHE.

VHTerpupoBaHHe METOLOM
3aMeHBI HIePEeMEHHBIX.
HWnTterpupoBanue o
yacTsM. [Ipumepsr.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5




52

HWurerpuposanne
JIPOOHO-PALINOHATIBHBIX
yHKUMA.

HWnTterpupoBanue
UPPAIMOHATBHBIX (yHKITHIL.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

53

HWnTterpupoBanue
TPHTOHOMETPHIECKHX
(yHKUMIA.
TpuronomeTpudeckue
OJICTAHOBKH.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

5.4

3amaga 0 TUIOIIIAIH
KPHBOJIMHEIHOW Tpamnenuu.
OmnpeznenéHHbli  MHTErpan
KaK Ipeje’ HHTerPAIbHBIX
CYMM. CaoiicTBa
OIpeNeNEHHOTO HHTErpana,
Teopema 0 CpemHeM.
IIpousBonHas
OnpeeIEHHOT0  MHTerpana
[0 ero BepXHEeMy Ipeney.
Dopmyna
Herorona-JleiibHuna.
3aMeHa  NEpPeMEHHBIX B
OlpenenéHHOM HHTErpaie u
dopMyna  HMHTErpPHPOBaHHS
10 YaCTSIM.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

55

TpubmmxEnnoe
BBIUHCIICHUE OLPENSNEHHBIX
HHTErpajoB 1o (opmynam
IPSIMOYTOJIBHUKOB,
Tpamermii u  CHMIICOHA.
Onenka MOTPEIIHOCTH
pe3ynbTara.
I'eomerpuueckue
TIPHIIOKEHHS
OI-PeJeNIEHHOr0 MHTerpaa:
IUIONIAAb TUIOCKOH (HIypHI
B JIEKapTOBOH U HOJISIPHOU
cHcTeMe  KOOpAWHAT |
OIPaHUYCHHOH  JIMHUSMH,
3a/1aH-HBIMU
napamerpuueckn.  O6BEM
Temna o H3-BECTHBIM
HONePEYHBIM CCUCHUSM.
O0bEM Tena BpaleHusI.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

5.6

JlnuHa JyTH IUIOCKOM
KpHBOit: obmas dopmyna wu|
eé BHA B Cilyyae, KOIZa
KpHBast 3a/aHa B
JIeKapTOBOIA, HOJIIPHOU
CHCTeMax  KOOpAMHAT U
napamerpuuecky. [Lnomans
MOBEPXHOCTH  BpAICHHS.
IpunoxeHust HMHTErpana K
peleHuo MPOCTEHIINX
3a/la4 MCXaHUKU U (U3MKH:
BBI-UHCIICHHE paboTsI
HEepPeMEHHOIl  CHIIBL, IIyTH
TIpU TIEPEMEHHOI CKOpOCTH,
TUIPOCTATHYECKOrO
JIaBIICHHS, CTATHCTHYECKUX
MOMCHTOB U MOMEHTOB|
HHEPIHH, KOOPIMHAT
LEHTpa TKECTU IUIOCKUX
¢uryp u TuHUN.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

5.7

IIpunoxenust uMHTErpaga K
PpelLIeHHIO pocTeiIx
3a/1a4 MEXaHUKU M (QU3HMKH:
BBI-UHCIICHHE paboThl
TepPEeMEHHOW  CHIIBI, TYTH
IpH [IEPEeMEHHOI CKOPOCTH,
THIPOCTATHIECKOTO
JIABJICHHS, CTATHCTUYECKUX
MOMEHTOB M MOMEHTOB|
HHEpIHH, KOOpJUHAT
HEHTpa TKECTH IUIOCKHX
uryp u IMHHNA.

OIlK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5




5.8

TlousiTne  HECOOCTBEHHOTO
UHTErpajia ¢ GECKOHEYHBIMU
npeneramu (1 poma) u 1o
HEOTrPaHH-YEHHOM TLIOIaIn
(2 pona).

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

KonrponbHast pabora 1o
TeMe "HeomnpeneneHHbIi
uHrerpan.  OmnpeneneHHbli
uHTerpan”

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

OCHOBHBIE ~ HOHATHI U
METOJIBI TEOpHH
i bepeHIranbHbIX
ypaBHEHHIH

6.1

3ajaun, NpUBOIAIIME K
i depeHIranbHEIM
ypaBHeHusIM. Omnperenenue
1 hepeHIanTbHO-TO
YPaBHEHHs, €ro MopsKa,
peleHus,  WHTe-TPabHOMN
KPHBOIA.
Juddepenipansaoe
ypaB-HeHHe IepBOro
nopsiaka. Iy,  mepBoro
HopsIKa, paspenéHHoe
OTHOCHTEIEHO
MIPOU3BOJIHOI. Teopema,
CyIIECTBOBaHHS u
€IMHCTBEHHOCTH  PEIICHUS
Iy. TIepBOro  IOpsAKa.
Obmee  peme-HHE  A.y.
TIEPBOTO MOPSIIKA.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

6.2

Bagaua Komm. YacrHoe
pemieHne  A.y.  IEpBOTO
nopsiika. OOmuid uHTErpa,
HHTETpa, YaCTHBIN
UHTerpax  J.y. IepBOro
nopsiika. Ocoboe permieHue
1 0cobast TOUKa.

OIIK-2.3.2
OIIK-2.Y.

0,5

0,5

6.3

Tuns HMHTErpUPYEMBIX
T hepeHIanbHbIX
ypaBHEHHUI epBOro
TIopsijiKa, Ppa3peméHHbIX
OTHOCHUTEIIBHO
TPOHM3BOHBIX: OJHOPOJHOE,
JINHEHHOE (uHeiHO
OIHOPOJHOE M JIHHEHHOE
HeoHoposHoe), bepHymm,|
Merton Jlarpamxka
MIPOMU3BOJILHOM IOCTOSIHHOIA.

OIIK-2.3.2
OIIK-2.Y.

0,5

0,5

6.4

Juddepenimanbabie

ypaBHEHHUs BBICIIHX
TIOPSIIKOB. Teopema 0
CYILLECTBOBAHHU u
€IMHCT-BEHHOCTH PEIICHHUS
i bepeHnranbHOro

YPaBHEHHA N-Or0 IOPSAKA.
Jly.  BTOpOro  mopsjka.
3amaga  Komm.  O6miee

pelieHue, YacTHOE
pelie-Hue, o0t
HHTErpaj,

MHTETPaj,4acTHBII
nH-Terpan. Murerpupyemsie
THIIBI ypaBHEHHH BTOPOTO

HopsKa, JIOITy CKArOIIHe
TIOHIDKEHHE HO-PsIIKA.
JIuneitnble

i depeHIanbHbe
ypaBHEHHUs BTOPOTO|
nopsinka.  CmoiicTBa M3
peleHuii. JIuneitno
HE3aBHCHMBIE PpeleHus.
JIuHeitHble  HEOJHOPOIHBIE
YpaBHEHHS BTOPOTO|

HOpsIKa, CTPYKTypa 00IIero|
peIeHus.

OIIK-2.3.2
OIIK-2.V.




6.5

JIuneitnsie OTHOPOJTHBIE
i bepeHLranbHbie
YpaBHEHHSI BTOPOTO MOPAKA)
c MOCTOSIHHBIMU
ko3¢ dunnentamu.
JIuHeitHble  HEOJHOPOIHBIE
YpaBHEHHs BTOPOTO MOPAKA)
c MOCTOSIHHBIMU
ko3¢ dunmeHramn u
crenuaabLHoNl paBoit
9a-CTHIO.

OIIK-2.3.2
OIIK-2.V.

0,5

0,5

6.6

JIuneiineie OJIHOPOJIHBIE
i depeHIranbHbpe
YPaBHEHHS BTOPOTO MOPSLIKA
c TIOCTOSTHHBIMH
ko3¢ dunmeHTamu.
JIuneitnple  HEOJHOPOIHBIE
YPaBHEHHS BTOPOTO MOPSLIKA
c TIOCTOSTHHBIMH
ko3¢ dunreHTamMmu "
crienuanbHON paBoit
YacThIO.

OIIK-2.3.2
OIIK-2.Y.

KontponbHas pabora 1o
TeMe "OCHOBHBIE HOHSTHUS U
METOJIBI TEOpHH
i bepeHIratbHbIX
ypaBHEeHHI"

OIIK-2.3.2
OIIK-2.Y.

q)yHKLII/IH HECKOJIBKHUX
TICPEMEHHBIX

7.1

DyHKINN MHOTHX
HepPEeMEeHHBIX.
Tl'eomerpuueckuit  cmbici,
nuHun ypoBHA. llpenen u
HEIpPEepPHIBHOCT  (DYHKIHU
JIBYX MepeMeHHBIX. YacTHbIe
NIPOHU3BOJHBIE. TTonubiit
nmuddepennman.
IIpousBonHas CIIOXKHOMN
dyHKIMH. TIpousBoHas
HESIBHOM GbyHKIHH.
Heobxoxumbie "
JIOCTaTOYHbIE YCIIOBHS
9KCTpeMyMa (YHKIMH JBYX|
nepeMeHHbIX. HaubGombinee
U HauMeHbIIee 3HAYCHHUS
¢GyHKIMM B 3aMKHYTOIl
00J1aCTH.

OIIK-2.3.2
OIIK-2.Y.

0,5

0,5

7.2

CkaJlsipHO€ U BEKTOPHOE
nonst.  IlpousBognas  mo
HAIpPABICHUIO U TPAJUEHT
CKaJIIPHOTO s
KacarenbHasi IUIOCKOCTh U
HOPMaJb K TIOBEPXHOCTH.

OIIK-2.3.2
OIIK-2.Y.

0,5

0,5

7.3

MeTton HaMMEHBIINX
KBaJpaToB  (JIMHEHHass U
napaboandeckas
HMHTEPIOJIALSA). BriBoj
dop-Myn 111 HaXOXKICHHS]
k03¢ duLHeHTOB pu
IH-HEeHHOM U KBaJpaTHIHOM
npUOIIKEHUH (DYHK-LHUI 110
MeTony HAaUMEHBIIHX,
KBaJpaToB. IIpu-MephL.

OIIK-2.3.2
OIIK-2.V.

0,5

0,5

KontponbHas pabora 1o
TeMme "®YHKIMN HECKOIBKUX|
TepeMeHHbIX"

OIIK-2.3.2
OIIK-2.V.

Kparnble, kpuBoIMHEHHbIE
u TIOBEPXHOCTHBIE
HHTEerpabL.

DJIeMEHTBI TEOPHH MOJIS




8.1 [3amaun, mpuBomsume k| OIIK-2.3.2 0,51 0,5

TOHATHIO nsoiinoro| OIIK-2.VY.
HHTeTpaja. JIBoitHoi
UHTerpal, ompeseneHue,
TeOMEeTPHUECKUI CMBICIL.
CoiicTBa JIBOMHOTO
HHTETrpajia (BKITIOYAs
TEOpeMy O  CpeIHEeM).
Beraucnenue JIBOMHOTO
UHTerpajga CBEIEGHHEM K
TIOBTOPHOMY. 3ameHa|
NEePeMEHHBIX B  JIBOWHOM
unterpane.  Ilepexox
HOJISIPHBIM KOOpAUHATaM|
KaK YaCTHBIH ciyuai
3aMEHBl  [EPEeMCHHBIX B
JIBOWHOM MHTETpae.

8.2 | Tpoiinoit unrerpan.| OIIK-2.3.2
Omnpenenenue, cBoiictBa,| OIIK-2.V.
Bbruncinenue. [lonstue 06
N-KpaTHOM HHTerpaie.
I'eomerpuueckue
TIPUJIOKEHUST ABOMHOTO W
TPOITHOrO UHTErpaa.

8.3 |KpuBonuneitnsiit unrerpan| OIIK-2.3.2
nepporo poma (mo gyre).| OIIK-2.V.
CBoiicTBa, BBIYUCIIEHUE.
KpuBonuneitnslit  uHTErpan
Broporo pojaa. CsoiicTa,
BoruncieHne. CBs3b MEXIy
KPUBOJIUHEHHBIMU
UHTeTpaJaMH IepBOTO U
BTOoporo poma. ®opmying
I'puna. Ycnosue
HE3aBUCHMOCTH
KPHBOJIIMHEITHOTO MHTErpaia
BTOPOrO poja OT IyTH
Wurerpuposanus.

Haxoxnenue ¢yHKun aByX|
TIEPEMEHHBIX 110 €€ MOTHOMY)|
nudbepeHuuany.
Haxoxnenune TUIOILA M
OJIHOCBSI3HOM  oOjacté €
TIOMOIIBI0  KPUBOJIMHEHHOTO
nnterpana.  Ilomsatue o
TIOBEPXHOCTHBIX
UHTerpajax. Dopmynal
Ocrporpazckoro-I"aycca.

8.4 |BekropHsIit anamms:| OIIK-2.3.2
ckamsipHoe u  BekTopHoe| OIIK-2.V.
01, rpajgueHT
(moBTOpEHUE).
KpuBonuHeiiHplii  MHTErpa
BEKTOP-(YHKIMH.
Lupkysiuss ¥ IOTEHIHAN
nonsi. CBsi3p  IpajaueHTa,
KPUBOJIMHEHHOIr0 UHTErpasa
u  norennmana.  Ilorok
CKaJIPHOTO HOJISL.
CkasipHbIit TOTOK
BEKTOPHOTO TIOJISL.
BekropHsrit TIOTOK
BEKTOPHOTO TIOJISL.
Jlu-BepreHuuss ¥ pOTOP|
BEKTOPHOTO TIOJISL.
BbesBuxpessie "
COJICHOHIATIbHBIE
BEKTOPHBIE TTOJISL.
PacyetHo - rpadmueckas| OIIK-2.3.2
pabora no teme "Kpatnble,| OIIK-2.V.
KpPHBOJIMHEITHbIE u
HOBEPXHOCTHBIC HHTETPAIBL.
DnemMeHTsI Teopuu nouis".

9 | Yucnossie "

(yHKIIMOHATBEHEIE PSIITBI




9.1

Yucnosle pszbL:
cXOsIIuecs u
pacxozsImecs.
HeobOxonumoe yCIIOBHE
CXOMMOCTH.
Pacxoau-MocTh
rapMOHHYECKOTO psna.
OcHOBHbIE CBOH-CTBA
CXOMSMUXCS PANOB. Psanl ¢
OJIOXKUTEIIb-HBIMI
YJICHAMHU. IIpuznaxu
CXOIMMOCTH, OCHO-BaHHBIC
Ha  CpaBHGHHWH  PSIOB.
IIpuznax Janam-6epa.
Wurerpanbubrit MIPU3HAK
Komm. IIpume-per.
3HaKOUEPEAYIOIINECs PSJIBI.
IpusHak JleiiGuua.
OuneHka  ocratka  psja.
AOComOTHAasT ¥ YCIIOBHAs
CXOJUMOCTb. Teopema
Pumana

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

9.2

IonsaTue o
(YHKIIMOHATEHOM psze.
Psaapt Teiinopa u
Maxksopena (cTeneHHble
psanb1).  Teopema  Abens.
HWnTtepBan u panuyc
CXOMMOCTH, nx
ompezeneHue B IpocTeiimmx
cnyqasx. CBoHcTBa CyMM
CTENCHHOTO psina:
HENPEepHIBHOCTD,

BO3MOXHOCTb  IIOWICHHOTO|
i depeHnpoBaHus "
HHTETrPHPOBAHHSL.

OIlK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

9.3

Ilpumepsl  pasnokeHus B
CTENEeHOM pan
JIEMEHTAPHBIX  (pyHKIHIL.
BruHOMManbHBIH psn.
Pewenne

i depeHIanbHbIX
YpPaBHEHHHl C [OMO-IUBIO
PSIIOB.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5

9.4

T'apmonunueckuit aHaJIN3:
TapmoHuueckue KoneOaHus.
TpUrOHOMETPUUECKHE PSJIBL.
Psanpr @ypee. Paznoxkenue B
psin Dypbe UETHBIX W
HEYETHBIX  (QYHKUMH. Psn
dypse B IPOU3BOIBHOM
unTepsane. [Ipumepsr.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

KonrponbHast pabora 1o
Teme "YucaoBsie u
(yHKUHOHAIIBHBIC Psijibl"

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

10

OCHOBHBIE ~ TMOHATHSA U
METO/IbI OIEPAIMOHHOTO
HCYHCIIEHHS u ero
MPAKTUYECKOTO
MIPHMEHCHHSI.

OcHOBHbIE HOHSTHS
OIIEPaIlIOHHOTO
HCUHUCIICHHS. HWnrerpan
Jlanmaca.  OpuruHansl
N300paXKeHHS. DyHKius
Xesucaiiga.

OIIK-2.3.2
OIIK-2.Y.2
OIIK-2.B.2

0,5

0,5




10. [CpoiictBa mnpeobpaszoBanusi| OIIK-2.3.2 0,51 0,5
2 |Jlamnaca. Ipocreiimme| OIIK-2.V.2
npaBuIa " ¢dopmynsi| OIIK-2.B.2
OIEPaLIOHHOTO
HCYMCIICHHSA: CBOMCTBO
JIMHEHHOCTH,
nudpepeHurpoBaHue
opuruHana,
HHTETPHPOBAHHS
opuruHana. [Ipumepst.
JuddepentppoBanne
U300paKeHUs,
HHTETPHPOBaHHE
HU300paKCHUSL. Tabauua
npeobpasoBanuii  Jlamaca.
OcHOBHbIE TEOPEeMBbI
OIEePaIlIOHHOTO
HCUHUCIICHHS: Teopema
nonoous, TeopeMa
CMeIICHHUS, TeopeMa
3anasapiBanms. IIpumepst.
10. |Pemrenune OIlK-2.3.2 0,51 0,5
3 [muddepennuanbHbIX OIIK-2.Y.2
YpaBHEHHH me-rogamu| OIIK-2.B.2
OIEePaLIOHHOTO
ucuncnenus. M3obpaxkeHue
HEePUOUYECKOrO
OpMIHHana. Teopema
yMHOXeHHs. [IpumMepst.
KontponbHas pabora 1o
TeMe "OCHOBHBIE HOHSTHUS U
METOJIBI OIIEPAIHOHHOTO
nucuuciaeHus"
11 |OcHOBHBIE  TOHATHA U
METOJIbI TEopuH
BEPOSITHOCTEH
11. (IIpeamer teopun| OIIK-2.3.3 0,51 0,5
1 [BepostHOCTEI!. OIIK-2.Y.3
Krnaccudukanus  cobbrrmii.| OITK-2.B.3
PaBHOBO3MOXHOCTD
coObITHH.  DJeMeHTapHble
coObitus.  IlonHas rpynma
HONApHO  HECOBMECTHMBIX
PaBHOBO3MOXKHBIX COOBITHIA.
Knaccuueckoe u
CTaTHCTHYECKOE
Olpe-/JeJICHHS] BEPOSTHOCTH.
I'eomeTpuyeckas
BEpO-ATHOCTh  (3amada o
BcTpeue).  I[lepectaHoBKH,
pa3MeleHuss U COYCTAHHUS.
IIpumepst Ha
HEIOCPEICTBEHHBIH OACUET
BEPOATHOCTH.
11. | Teopema cioxenusi| OIIK-2.3.3 0,51 0,5
2 |BeposiTHOCTEH OIIK-2.Y.3
HecoBMecTUMBIX coObiTuii.| OIIK-2.B.3
YcnoBHas BEPOSITHOCTb.
Teopema YMHOXKEHHS]
BEPOSITHOCTEH.
HesaBucu-MocTh  COOBITHI.
BeposTHOCTE  HACTYIICHHS
XoTs OBl  OAHOrO W3
HE3aBHUCHMBIX B
COBOKYITHOCTH COOBITHIL.
Teopema CIIOKECHUS
BEPOSTHOCTEIl UL
COBMECTHBIX COOBITHIA.
dopmyna MIOJTHOH|
BEPOSITHOCTH. Dopmyal
Baiieca.
11. |Cxema HezaBucumbix| OITK-2.3.3 0,510,5
3 |ucnbpITaHMiL. ®Gopmyina| OIIK-2.Y.3
Bepuymmu. TIpubnamxénnsie| OITK-2.B.3
hopmyuisl (6e3
JIOKa3aTebCTRA).




3HAUEHHE OJTOH TEOPEMBI.
Pacnpenenenue [lyaccona u
€ro CBOMCTBA.

11. |TTonsitue ciyyaiinoit| OIIK-2.3.3 0,51 0,5
4 [BenmuuuHBL Ipumepsr| OIIK-2.Y.3
CIy4aifHbIX BenuunH.[ OIIK-2.B.3
JluckperHas ciryvaiiHas
BEIMYMHA W CIIOCOOBI
3a/[aHus eé 3aKOHA
pacrpeneNneHns.
BunomuansHoe
pacmpeneneHne.
I'eomerpuueckoe u
TUTIEPreoMeTpUIECcKoe
pacmpe/eNeHusL.
11. |3akon pacnpenenenus| OITK-2.3.3
5 [cymmpl u mpousseneHus| OIIK-2.Y.3
He3aBHCHMBIX  caydaiiHbix | OIIK-2.B.3
BEIIMYHH. DyHKIMU
CITyJaiHBIX BEJIUYHH.
Maremaruueckoe
OXHJa-HHE W JHCTICPCHS
CIIy4aiHBIX BEJIUUMH.
Yucno-Bele XapaKTePHCTHKI
OMHOMHAJIBHOTO
pacmpe-aenenus. Yuciaossie
XapaKTEePHCTUKU  CPEIHEro
B3aHMHO HE3aBHUCHMBIX
OJINHAKOBO
pacmpese-IEHHBIX
CIIy4aiHBIX BEJIUUMH.
IIpumeneHne K MeTOAWKE
H3MEpEHUsL.
11. [HempepsiBHast ~ ciydaiinas| OIIK-2.3.3 0,51 0,5
6 |Benu4MHa. IMnornocts| OIIK-2.Y.3
pacnpeneneHus u eé| OIIK-2.B.3
CBOHCTBA. WurerpanbHas
GyHKIMS  pacmpeneneHus.
Maremarrueckoe OXUIaHUE
U JUCTIepCHs HEMPEpPHIBHBIX
Cly4aii-HbIX BEIIMYHH.
ITprMepsl HX BEIYHCICHHS.
11. |PaBHOMEpHOE u| OIIK-2.3.3
7 |nmokasaTenpHOe OIIK-2.Y.3
pacnpeneneHus, nx| OIIK-2.B.3
CBOWCTBA W MPHUMEHEHHE.
Brruncienue YHCIIOBBIX
XapaKTEePHCTHK 9TUX
pacripeseneHuit.
11. |HopmansHoe OIIK-2.3.3 0,51 0,5
8 [pacnpenenenue, ero| OIIK-2.Y.3
cBoiictea u npumenenue.| OIIK-2.B.3
Brruncienne YHCITOBBIX
XapaKTe-pPUCTHUK.
Bhruncienne  mapameTpoB
HOPMAaJILHOI'O
pacnpeneneHuss ¥ (HOpMbI
KPHBOIA. Brruucnenue
BEPOATHOCTH TOTIaJaHuUs]
HOPMAJIbHO
pacmpese-nEHHOM
CIIyyailHOH  BEIMYMHBI B
3a[aHHbIH WH-TepBall.
OyHKuus Jlsmynosa.
IIpasuio Tpéx CHUTM.
Hopmaisnoe
pacmpenienenne KaK
pe-JenbHoe K
OuHOMHManbHOMY. Teopema
Jlamnaca.
11. |TlonsitTve o uenrpanshoi| OITK-2.3.3
9 |npenenbHOM Teopeme| OIIK-2.Y.3
Jlanynosa.  Ilpaxruueckoe| OIIK-2.B.3

12

DJIeMeHThl MaTeMaTHIeCKON
CTaTUCTHKH.




IIpeamer
MaTeMaTHIecKOi
cTaTUCTUKH. ['eHepanbHas U
BBIOOPOYHAS COBOKYITHOCTH.
CraTucTuueckoe
pacmpesielieHHe  BBIOOPKH.
Ilomuron wu rucTorpamma.
Omnupudeckas — QyHKIms
pacmpeneNeHus..

H3YYCHHS

OIlK-2.3.3
OIIK-2.Y.3
OIIK-2.B.3

0,5

0,5

Toueunsie OLIEHKH
apameTpoB
pacupenenenus. Ilonstue o
HECMENEHHOCTH u
COCTOSITEJIbHOCTH ~ OLIEHKH.
OreHkn TUTSt
MaTeMaTHYECKOrO
OXKMAAHUS ¥ JAUCHEPCHH U
ux cBoiictBa. TouHOCTH H
HaAEKHOCTD OIIEHKH.

OIIK-2.3.3
OIIK-2.Y.3
OIIK-2.B.3

JloBepuTenbHbIi HHTEPBAI U
JIOBEpHTENIbHAs
BeposTHOCTb. Haxoxnenue
JIOBEPHTEIBHOTO HHTEpBala
UL MaTeMaTHYeCcKOro
OXKHUJIAHUS HOPMAaJbHO
pacrpenenéHHoN cirydaifHon
BEJIMUMHBI TIPU  YCIIOBHH,
9TO  U3BECTHO  CpenHee
KBaJpaTUYECKOe
orknoHeHue. HaxoxxneHue
JIOBEPHUTETHHOTO
HHTepBala Ul [apamerpa
IpH HEM3BECTHOM CpEIHEM
KBaJpaTHYECKOM
orknonenun. Ilonsatne o
pacnpenenenny CTbIOJCHTA.

OIIK-2.3.3
OIIK-2.Y.3
OIIK-2.B.3

CrarucTuyueckas HpOBEpKa
TUIOTE3bl O PACIpe/eIeHHI
ciTyyaiHOR BEJIUYUHBIL.
Kpurepwuii [Tupcona.

OIlK-2.3.3
OIIK-2.Y.3
OIIK-2.B.3

DneMeHTbI
KOPPEISIMOHHOIO aHAJIH3a.
OcHOB-HBIE cBolicTBa
perpeccum. YpaBuenus
JIUHEeN-HOH perpeccum.
TecHOTa CBsI3M U €€ OLEHKa
o K03 dunueHty|
xoppemsituu.  Ilonstue o
HEeNM-HeWHON  perpeccuu.
KoppemnsiuonHoe
OTHOIIIE-HHE.

OIlK-2.3.3
OIIK-2.Y.3
OIIK-2.B.3

0,5

0,5

KonrponbHast pabora 1o
Teme "OCHOBHbBIE TOHSITHS
TEOPUHM  BEPOSTHOCTH W
MaTeMaTHIeCKOn
CTaTHCTUKU"

OIIK-2.3.3
OIIK-2.Y.3
OIIK-2.B.3




4. MaTepualbHO-TEXHUYECKOE H Y4eOHO-MeTOHYecKoe odecredyeHne IPOrpaMMbl

4.1. ITomemeHus: U 000pyI0BaHUE

Ne
n/n

Buna nomemeHunia OcHaleHue moMenieHn i

Ne momemeHuii

o0opyznoBaHue u TexHudeckue cpeactsa ooyuenus (Ilaptsr (50
VY4aeOunie ayauropuu ais |en.); Cron  aymutopHbii (2 enm); MyJIbTHMEIHIAHOG

1 | mposeneHus yuebHeIx |oOopyznoBanue (1 en.) (562) 562,570
3aHATUH IMapter (37 en.); MymsTuMmenuitnoe obGopymoBanue (1 e
(570))
[Nomemenns s KOMITBIOTEpHAsT TEXHHKa C BO3MOYKHOCTBIO MOAKIIOYEHHS K|
2 CaMOCTOATEIbHOU cet "UnTepHer" u obecredeHre OOCTyNMa B DIIEKTPOHHYIO 462
paboTs! oOy4Jaromuxcsl |MH(GOPManOHHO-00pa30BaTeIbHYIO Cpeay YHHBEPCUTETA
4.2. JIu1leH3MOHHOE ¥ CBOOOHO PACIPOCTPaHsieMoe MPOorpaMMHoe odecrieyeHue, B TOM YHCiIe
0TeYeCTBEHHOI'0 MPOU3BOACTBA
N HaumenoBanue
n/n
1 |Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpouHo))
2 [Microsoft Office ProPlus 2013 (ToroBop Ne44/59-18 ot 09.04.2018 (Geccpodno))
4.3. Kaprta o0ecnie4eHHOCTH NeYATHBIMU M(MJIH) 3J1eKTPOHHBIMH U3JAHUAMM M JIEKTPOHHBIMH
o0pa3oBaTeIbHBIMH pecypcaMu
Konu-
Ne Tox 4ecTBO
HaunmeHoBaHMe HCTOYHUKA Pecype
n/n HU3JAHUS IK3eMII-
JISIPOB
KpaiinoBa, B.B. MeToandeckue ykazaHHsS IO OPraHU3alMUd U BBIIOJIHEHHIO
BHEAYJTUTOPHOH (CaMOCTOSTENBHON) pabOThl [DNEKTPOHHBIA pecype] @ s
1 mpernojaBaTeNiel W CTYA.NIO HANpaBICHUSM TOATOTOBKM (CHEI.) BBICILY] 2018 5P 0
cpen.mpod.odpasoBanus / B. B. Kpaitnosa ; BTYBT. - H.Hosropon, 2018. - 1
TeKcT/aid. - ABTOpCKHUit BapHaHT. - Pexum JOCTyma:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pdf
5 [Mapeiruna, H.K.;Marematuka;Meton.mocodue uis CTyA.TEXH.CIEN.2-To Kypcal 2010 P 565
3a09H.00yueHus; lapeiruna, H.K.-H.Hosropon, BT ABT; ;
I'youna, E.B.;[IpakTukym 1o BBICHICH MaTeMaTHKE;METOI.IIOCOOUe s
3 |cryn.1-ro Kypca 3a09H.00y4YeHHS dKOH.M TexH.crell.;;['youna, E.B.Illapeiruna 2011 1P 371
H.K.-H.Hosropoa,B'ABT; ;
I'y6una, E.B.;Bricmias MaTeMaTuKa; 1-i Kypc:MeToJI.ocooue IS
4 |crym.3aouH.o0y4ueHus TexH.crel.;l'youna, E.B.Kunsnwra, M.C.Iapeiruaa,| 2010 [P 450
H.K.-H.Hosropoa,B'ABT; ;
Bepuues, H.H.;MaremaTka B 5KOHOMHKE: TEOpUS BEpPOATHOCTEH U
5 |MaTemariieckas CTATHCTHKA;3a7aMH M METOJ.YKa3aHMA K PEMICHHIO a7 Ans| Ip 130
CTY/.9KOH.CTIell.3a04H.00y4eHus; Bepuues, H.H.VYpycoga, H.A llenun
A.H.-H.Hosropoa,BI'ABT; ;
Kunsnuna, M.C.;llpumepsl pemeHuss ©  3agaHUs K  KOHTPOJBHBIM
6 |paboTtam;meTon.nocobue JuIs cryn.l Kypca 3aouH.00yuenuss| 2006 1P 76
texH.crell.;Kunsnuna, M.C.1lapeiruna, H.K.-H.Hosropoa, B'ABT; ;
AHJpPOHOBA, E.A.;Bbicias MaTeMaTUKa: OCHOBHBIE MIOHATUS
7 |auddepeHnuansHOro WCYMCIICHUS;METO . YKa3aHUS IS cryn.oua.a 1999 I1P 111
32049.00y4eHus Bcex crell.;Annponosa, E.A.-H.Hosropon, B'ABT; ;
I'youna, E.B.;CO0pHMK 3a/1a4 110 BBICIICH MaTeMaTHKE;3a/IaHUs U YIIPaKHEHIS
8 |mms crya.l-ro kypca wuHX.M  9koH.crel.;l'ybuna, E.B.Kunsmnuna, 2000 I1P 329
M.C.Cxounnona, C.A.-H.Hosropon, B'ABT; ;
AHJIpOHOBa, E.A.;CoopHuk pacueTHO-TpapuIECKUX 3a/IaHuN o
9 |maremaTudeckoMy aHaIU3y;BapUaHTHl 3afgaHuil g cTyA.l-ro kypca mmx. 2003 1P 103
skoH.crel.;Aaaponosa, E.A.-H.Hosropon, BIABT; ;

19




10

Benrix, B.H.;MaTtemaTuka;KOHCIEKT JeKuui Mo aucil."Marematuka" s
ctyn.ouH.00yueHus mo crern.0604,0605,0608,0611;bensix, B.H.Ykpannckwii,
b.C.-H.Hosropoa,BI'ABT; ;

2003

1P

308

11

bensix, B.H.;IIpumepHslii Kypc IEKIUHA 10 MATEMATHKE;KOHCIIEKT JIEKIUN I
CTY/.09H.00yUeHHS TeXH.crre. ;bensix, B.H.CennukoBcKHH,
S.H.-H.Hosropoxa,BI'ABT; ;

2004

1P

545

12

Bensix, B.H.;®@yHKuMuM HECKONBKHX IE€PEMEHHBIX:pacueTHO-rpaduyeckas
paboTa;MeToA.yKa3aHus ¥ 3aJaHusl JUIs CTY1.09H.00ydIeHHs BCeX criell.;bernbix,
B.H.Aynuesa, E.A.-H.Hosropon,B'ABT; ;

2004

1P

211

13

benpix, B.H.;KoHcmekTbl Jexknuii mo MaTeMaTHKE;METOJ.yKa3aHus Jis|
CTY/.09H.00yUeHHS 9KOH.cmell.;benpix, B.H.Ykpaunnckuii,
b.C.-H.Hosropoa,BI'ABT; ;

2004

1P

296

14

Jlebenea, JI.B.;COopHMK 3agau 1O BBICHIEH MaTeMaTHKE;3aJaydl U
yHpaXXHEeHUs I CTYI.2-To Kypca umkeHep.creil.;Jledenesa, JI.B.Ckoumiona,
C.A.-H.Hosropon,B['ABT; ;

2004

1P

115

15

Benrix, B.H.;KoHcnekTsl NekInii IO MAaTeMaTHKE;KOHCIIEKThI JICKIIMH s
cTyn.0uH.00yueHust  9KkoH.crern.080105,080109, 080502, 080507;benbIx,
B.H.VYxpaunckuit, b.C.-H.Hosropon, BT ABT; ;

2005

1P

399

16

CennukoBckuit, S.H.;HeompeneneHHslif HHTErpan: pacdeTHO-rpaduueckas
paboTa;3amaHusl MO  BBICHICH  MareMaTWKe IS CTyd.l-ro  Kypca
TexH.crell.;Kunsnuna, M.C.CeHHUKOBCKHIA, S1.H.Ckounsosa,
C.A.-H.Hosropon,BI'ABT; ;

2006

1P

474

17

Ypycosa, H.A.;MeTtonudeckre yka3aHus K BBIIIOJIHEHUIO J1a00OpaTOPHBIX padoT]
Mo MaTeMaTU4ecKol craTtuctuke;;Ypycosa, H.A.-H.Hosropoa,B'ABT; ;

2006

1P

94

18

benerx, B.H.;KoHCmekThl JeKmuii 1O MaTeMaTHKE;KOHCIEKTHI JICKIIHH I
CTY[.04H.00yueHHs 9KOH.cmell.;benbix, B.H.Ykpaunckuii,
b.C.-H.Hosropon,B'ABT; ;

2006

1P

307

19

AnaponoBa, E.A.;COOopHUK  pacyeTHBIX  3aJaHWd  TO  JUHCHHOM
anredpe;IpakTUKyM:BapUaHTHI 3alaHuil 1 METOJ.YKa3aHUsl K BBINOJIH.3aJaHUI
s cryn.l Kypca  WHX.M  9KoH.crell.;AunpoHoBa, E.A.I'yOuHa,
E.B.-H.Hosropon,B'ABT; ;

2006

1P

305

20

JleGenena, JL.B.;KpatHsie u KpUBOJIMHEUHBIE HHTETpajbl:
pacueTHO-TpadudecKass padboTa;3aaHus M0 BBICIIEH MaTeMaTHKe IS CTyX.2
Kypca ouH.popMmbl oOydeHuss TexH.cren.;Jlebeaesa, JI.B.Ckoumnosa,
C.A.-H.Hosropon,BI'ABT; ;

2004

1P

119

21

I'youna, E.B.;3agaun u ynpaxHeHUs 110 TECOPUH BEPOSITHOCTEH;TPAKTHKYM ISt
CTYJ.04H.M 3a04H.00yueHus Bcex crell.;['youna, E.B.-H.Hosropon, B'ABT; ;

2005

1P

410

22

bepman, I'.H.;CoopHauK 3a7a4 o Kypcy MaTeMaTH4YeCKOTO)
aHanu3a;yueb.nmocobue;bepman, I H.-M.,Hayxka; ;

1985

1P

28

23

Hynrera, E.A.;Heonpenenennsrit u OTpe/IeIICHHBI I
unTterpan.PacueTHo-rpapuueckass pabOTa;METOA.yKa3aHUS © 3aJaHds JJis
cTyn.09H.00yueHus dkoH.cren.;J{ynnesa, E.A.-H.Hosropon, BCABT; ;

2009

1P

567

24

BenTtnens, E.C.;Teopus BepOATHOCTEH; yueOHNK; BeHTIIeIb,
E.C.-M.,Bricii.mkona; ;

1999

1P

44

25

ITuckyHoB, H.C.;nddepernnansroe u HWHTErpajibHOE
ucuncienus;yued.mocodue:B 2 1.;[Tuckynos, H.C.-M.,Unrerpan-IIpecc; ;

2001

1P

163

26

ITucemennsii, 1. T.;KoHcnekT nexiuii mo BeICIIEH MaTeMaTUKE; TPUAIATh MATh
nexuuit; [ lucemennsii, /1. T.-M.,Aiipuc-nipecc; ;

2003

1P

71

27

Kpewmep, H.I.;Teopus BEpOSITHOCTEH u MareMaTu4ecKas
craructuka;yuebnuk;Kpemep, H.ILL.-M.,}OuutH; ;

2003

1P

194

28

IIucemennnii, [JI.T.;KoHcmekT nexkumii 1O TEOpUHM BEPOSATHOCTEH U
MaTeMmatuueckoil cratuctuke;;[lucemennsiii, JI.T.-M.,Alipuc-nipecc; ;

2005

1P

188

29

ITuckyHoB, H.C.;nddepernnansroe u HWHTErpajibHOE
ucurcienus;yued.mocodue:B 2 1.;[Tuckynos, H.C.-M.,Hayka; ;

1985

1P

174

30

Mpeimkue, A.J.;JIekmuu 1Mo BBICIICH MaTeMmaThke;y4de0.mocoore; MbIIKuC,
A J1.-M.,Hayka; ;

1973

1P

41

31

ITucemennsiii, JI.T.;KoHcmekr nekuwii mo BhICHIEH MaTeMaTHKE;TPUALIATH

mects Jekuuid; [ lucemennsiid, J1.T.-M.,Afipuc-nipecc; ;

2003

1P

68

20




32

I'mypman, B.E.;PykoBOACTBO K PELICHMIO 3a/ad IO TEOPUU BEPOSITHOCTEU U
MaTeMaTH4IecKol craTucThke;ydeo.mocooue;l mypman, B.E.-M.,Bricii.mkona;

>

1979

1P

27

33

TTucemennsii, 1. T.;KoHcnekT Jiekiuii o BeICIIeld MateMartuke;; I [ucbMeHHbIiH,
H.T.-M.,Alipuc-tipecc; ;

2009

1P

184

34

Kpemep, H.IIL.;Bricmas maremaTuka [jisl 5KOHOMHUCTOB;yueOHHK;Kpemep,
H.ILITytko, b.A.Tpummn, U.M.®puaman, M.H.-M.,}1OunuTH; ;

2010

1P

96

35

ConosbeB, 1. A ;IIpakTuueckoe pyKOBOJACTBO K PEIICHUIO 33ad IO BhICHIEH
maremartuke.Kparneie uHTerpaisl. Teopust niosist. Teopus GyHKIHH
KOMILIEKCHOTO nepeMeHHOro.OOBIKHOBEHHEIE i depeHranbHbIe
ypaBHEHUS;y4ue0.mocobue; PenvH, A .JO.CoroBnes, N.A . Yepsskos,
A.B.lllesenes, B.B.-CII6.,J]1ans; ;

2009

1P

49

36

JIyary, K.H.;COopHuk 3amad 1o BbICIIeW MaTtematuke.l  Kypc;c
koHTp.pabotamu;Jlynry, K.H.IIucemennsii, [.T.®enun, C.H.llleBueHko,
10.A.-M.,Aiipuc-mipecc; ;

2010

1P

50

37

HyHunesa, E.A.;IIpakTHKyM TI0 aHATUTHYECKON T€OMETPHH;METOI.IIOCOOUE JIIIs
ctya.1-ro Kypca ouH.00yuenus;/lyHuesa, E.A.lllapreiruHa,
H.K.-H.Hosropon,B'ABT; ;

2012

1P

166

38

AHJIpOHOBa, E.A.;CoopHuk 3a1a4 o BBICIIIEH
MaTeMaTuke;yueOHO-MeTo1.locodue  ansd  CTyA.l-ro  Kypca  HHXKEHEep.H
9KOH.CIell.;AHAPOHOBA, E.A.bensx, B.H.[dyHxuesa, E.A Kunsanuna,
M.C.Kyty3o0B, A.M.CkounnoBa, C.A.-H.Hosropon, B'ABT; ;

2012

1P

573

39

bensix, B.H.;ITpumepHsblii Kypc JeKuui o MaTeMaTUKE; 1T
CTYJI.TEXH.CIIEI.0YH.00yueHHS; berbix, B.H.CeHnnkoBCckHii,
S.H.-H.Hosropoa,BI'YBT; ;

2015

1P

50

40

Ypycoga, H.A.;Teopus BEpOSITHOCTEH; KOHTP.3a/1aHUs JU1s
CTY/1.3a04H.OT/.FOpU/I.CIIel.; Y pycOBa, H.A.-H.Hosropon,;
;http://94.100.87.24:8080/marcweb/

2006

OP

41

Kunsnuna, M.C.;Ilpumepsl pelieHuss ©  3aJaHds K  KOHTPOJBbHBIM
paboTaM;MeTo1.II0coOue TUTST cryn.1 Kypca 3209H.00yUeHHS
TexH.crell.;Kunsnuna, M.C.llapeiruna, H.K.-H.Hogropon,;
;http://94.100.87.24:8080/marcweb/

2006

OP

42

CennukoBckuii, S.H.;HeompeneneHHslii WHTErpai: pacdeTHO-TpadpuuecKas
paboTa;3agaHusi 1O  BBICHIEW  MareMaTHKe UIsi  CTyd.l-ro  Kypca
TexH.cren.;Kuasanuaa, M.C.CeHHUKOBCKHIA, SI.H.Ckounrosa,
C.A.-H.Hogropon,; ;http://94.100.87.24:8080/marcweb/

2006

OP

43

HyHuesa, E.A.;Heonpenenenunsiii u ONpeeICHHbII
unHTerpan.PacueTHo-rpadrdeckass pa0oTa;METOA.yKa3aHUS H 3aJaHds I
CTY[.04H.00yueHHs 9KOH.crell.;/yH1eBa, E.A.-H.Hosropoz,;
;http://94.100.87.24:8080/marcweb/

2009

OP

44

benbix, B.H.;IIpumepHbIil Kypc JeKIUNA IO MaTEMATHKE;KOHCIIEKT JICKIIUH IS
CTY[.04H.00yueHHs TexH.crell.;benbix, B.H.CennukoBckuii,
S.H.-H.Hosropopn,; ;http://94.100.87.24:8080/marcweb/

2004

OP

45

Bbenbix, B.H.;ITpumepHnsrit Kypc JIEKIUH o MaTeMaTUKe; IS
CTY[.T€XH.CIEI.04H.00yueHHs; bernbix, B.H.CenHunkoBckmit,
S.H.-H.Hosropopn,; ;http://94.100.87.24:8080/marcweb/

2015

OP

46

I'youna, E.B.;COopHUK 3amad W yHpaKHCHHH IO BBICHICH MaTeMaTHKE;Is
CTYI.MHX.M dKoH.cmen.l kypca ouH.00ydenus;['youna, E.B.Ypycoa
H.A.-H.Hosropog,; ;http://94.100.87.24:8080/marcweb/

2015

OP

47

benbix, B.H.;[lpumepHbIii Kypc JNeKIud 1O MaTeMaTHKE;Isl CTYH.0YH.H
3204H.00yUeHHsI BCEX CIEILU HamnpaBJIeHHHA MIOATOTOBKH; benbIX,
B.H.Cennukosckuii, S1.H.-H.Hosropoa, BI'YBT; ;

2017

1P

47

48

Benbix, B.H.;®@yHKIWK HECKOJBKHX I€PEMEHHBIX:pacyeTHO-TpaduIecKas
paboTa;MeTo/.yKa3aHus U 3aaHus JUIs CTY.04H.00ydYeHHUs BCeX crell.;bernbix,
B.H.Ayunesa, E.A.-H.Hosropon,; ;http://94.100.87.24:8080/marcweb/

2004

OP

49

beneix, B.H.;KoHCmekTsl JeKmuii 10 MaTeMaTHKE;KOHCIEKTHI JICKIIHH I
cTyn.ouH.o0yueHust  9koH.cren.080105,080109, 080502, 080507;benbix,

B.H.VYxpaunckuii, 5.C.-H.Hosropon,; ;http://94.100.87.24:8080/marcweb/

2005

OP

21




AnpmponoBa, E.A.;COopHHMK  pacdyeTHBIX  3aJaHUil 1O  JHMHEHHOH
anreOpe;IPaKTUKYM:BAPUAHTHI 3aJaHUH ¥ METOA.yKa3aHMsS K BBITIOJIH.3adaHUN
s cryn.l  kypca  MHX.M 9KOH.cmell.;AHApoHoBa, E.A.I'yGuHa,
E.B.-H.Hosropon,; ;http://94.100.87.24:8080/marcweb/

50 2006 OP 0

I'youna, E.B.;Beicrmas  maremaTwka;l-it  Kypc:MeToA.mocoOMe IS
51 |cryn.3aouH.o0yuenusi TexH.crel.;l'youna, E.B.Kunsnuna, M.C.Iapeiruna,| 2010 oP 0
H.K.-H.Hogropopn,; ;http://94.100.87.24:8080/marcweb/

[apeirnaa, H.K.;MaremaTuka;MeTo1.1ocodre Ui CTYA.TEXH.CIEI.2-T0 Kypcal
52 |3aoun.oOyuenus;llapeiruna, H.K.-H.Hosropon,;| 2010 oP 0
;http://94.100.87.24:8080/marcweb/

I'youna, E.B.;[IpakTukymM 10 BBICHICH MaTeMaTHKE;METOM.IIOCOOHE I
53 |eryn.1-ro Kypca 3a04H.00y4eHHs KOH.U TexH.crell.;;['youna, E.B.Ilapeiruna 2011 oP 0
H.K.-H.Hogropopn,; ;http://94.100.87.24:8080/marcweb/

Hynnesa, E.A.;TIpakTHKyM 10 aHATUTHYECKON T€OMETPHH;METOI.IIOCOOUE JITIs

54 |ctyn.l-ro kypca oun.o0yuenus;/lynuesa, E.A Illapreiruna, H.K.-H.Hosropon,;| 2012 OP 0
;http://94.100.87.24:8080/marcweb/
AHJIIpOHOBa, E.A.;CoopHuk 3a/1a4 o BBICIICH
MaTeMaTuke;yueOHO-MeTo1.locodue  ansd  CTyA.l-ro  Kypca  HHXKEHEp.H

55 [sxoH.cmen.; AHAPOHOBA, E.A.bensIx, B.H.[yHxuesa, E.A Kunsanuna,| 2012 oP 0
M.C.Kyty308B, A.M.Ckouunrona, C.A.-H.Hosropon,;

;http://94.100.87.24:8080/marcweb/

benpix, B.H.llpumepHblii Kypc JIeKUMH 10 MaTEMATHUKE;UIl CTYZ.O4H.Y

56 [3a04H.00yUeHHS BCEX CIIEIL.U HaIpaBJICHUH nmoarotoBku;benbrx,| 2017 oP 0
B.H.Cennuxosckuii, S1.H.-H.Hosropon,; ;http://94.100.87.24:8080/marcweb/
Mprmkuc, A J1.;JIekiuu mno BBICIICH MaTeMaTuKe;; MBIIIKHUC,

57 A.J1.-Canxkr-IlerepOypr,Jlanb; URL: 5P 0

https://reader.lanbook.com/book/210314#1 (mara oOparmenus: 25.10.2022. -
PesxuM JocTyTIa: 17t aBTOPH3UPOBAHHBIX TIOIB30BaTENEH) ;

KynnemeBa, E.C.;MaremaTuka;y4eOHUK JUISI  OKOHOMHCTOB;KyHIIbIIIEBA

>8 E.C.-M.,Jlamkos u K; URL: https://e.lanbook.com/book/72390 ;

2015 OP 0

CreknoB, B.A.;OCHOBBI  TEOpUU  HHTCTPUPOBAHUS  OOBIKHOBCHHBIX
muddepeHIManbHbIX  ypaBHEHHI;ydyeOHoe mocobue i By30B;CTEKIOB,
59 [B.A.-Mockga,lOpaiir; URL:[ 2022 oP 0
https://urait.ru/viewer/osnovy-teorii-integrirovaniya-obyknovennyh-differencial
nyh-uravneniy-497752#page/1 (nata odopamenus: 13.09.2022) ;

IIpusainos, N.N.;Panb1 Dypbe;yueOHUK Tt By30B;IIpuBanos,
60 |N.1.-Mocksa,lOpaiit; URL: https://urait.ru/viewer/ryady-fure-490113#page/1| 2022 oP 0
(mara obpamenus: 13.09.2022) ;

IIpuBanos, WN.M.;Ananutnueckas reoMeTpus;ydeOHUK I By30B;lIpuBanos,
N.N.-Mockga,tOpaiit; URL:
https://urait.ru/viewer/analiticheskaya-geometriya-490111#page/1 (natq
obpamenus: 13.09.2022) ;

61 2022 OP 0

benbix, B.H.;3amaunuk mo Teopuu BepOSTHOCTEH;NIPAKTUKYM HJSl CTYI.2-TO
62 |kypca moarotoBku 26.05.06;bensix, B.H.EBTymenko, A.A.Kunsnuna,| 2019 oP 0
M.C.-H.Hosropon,; ;http://94.100.87.24:8080/marcweb/

IIporpaMma  mpemycMaTpuBaeT  BO3MOXHOCTh  MPUMEHEHHS  OJIEKTPOHHOrO  OOYYEHHWs, TUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA.

OnekTpoHHas HMHGOPMAIMOHHO-OOpa3oBaTeNbHasl Cpela YHHBEPCHTETa C  BO3MOXKHOCTBIO JOCTyma K
WH(POPMAIIMOHHO-TEJICKOMMYHHKAIIMOHHOH ceTH "MHTepHeT" - PeskuM noctymna: http:/www.eios.vsuwt.ru/.

4.4. CoBpeMeHHbIe podeccuoHaNbHbIE 0a3bl JAHHBIX

Ne

HaunmeHnoBanue
n/n

Craructuyeckuit COOpHHUK: Tpaucnopt B Poccuu- Pexum JIoCTyIa:
http://www.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc 1136983505312

2 |LenrtpanbHas 0a3a CTAaTUCTUYCCKUX JAaHHBIX - Pexxum noctyna: http://cbsd.gks.ru/

4.5. UudopManioHHbIE CIPABOYHbIE CHCTEMbI

22




Ne

w/n HaumenoBanune
1 CnpaBounas nipaBoBas cucrema «Koncymnprantllinocy - Pexxum nocrymna: http://www.consultant.ru
(mororop ot 02.02.2015 1.)
) CnpaBounas mpaBoBas cucrema «I'apant» - Pexxum npocryna: http://www.garant.ru

(moroBop 62/16 ot 01.09.2016 T. - GeccpoUuHbBIii)
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5. OueHo4YHbIE U METOAMYECKHE MaTepuaJlbl

OHCHOLIHLIG U METOANYCCKHE MaTepHuajbl, ONPCACIAIONINE TPOUCAYPbl OLCHUBAHUA HHAUKATOPOB, XAPAKTCPUIYIONIUX STallbl Q)OpMI/IpOBaHI/Iﬂ KOMHGTGHHHﬁ, SABJIAIOTCA NPUIIOKCHUEM ]

mporpamme.
Kon Huankaro Kontposm- DOPMBI H METO/IBI KOHTPOUIS! H OLEHKH Kputepuu oneHuBaHuSA pe3yJibTaTa 00yYeHHs U HIKAJIA OLeHUBAHUS
No |KOHTPOJM- P AOCTHIKE- pyembie pe3y1bTaToB 00y4eHHus Mpouexypa 5 3 4 5
pyemoii HUSA
n/n pa3aensl OLICHUBAHUS
KOMIIETeH- | KoMIle-
PN 700 TeHIHit (remer) Bua kourponsa | ®opma KOHTPOJIsA He 32YTEeHO 3a4TeHO
1 OIIK-2. |[OIIK-2.3.1 1.1 TEKyIIUi KOHTpoub |PacueTHo-rpaduyec [Padora PaGora BbimonHeHa|Pabora BbimonHeHa|Pabora BbimonHeHa|Pabora BbIONHEHA
OIIK-2.Y.1 Kas pabo BBITIOJIHACTCS OMa,|HE MIOJIHOCTHIO, | IOJIHOCTBIO, HO |TIOJTHOCTBIO, HO |TIOJTHOCTBIO oe3
OIIK-2.B.1 KOJIMYECTBO JOMYIIEHBl TpyOble| JOMYIIEHbI OMINOKH | IOMYIICHbI omMOOK B pacuerax
BapuanToB 30. ouMoKH B pacyerax  ¥M|HETOYHOCTH B|n yepTexax
yepTekax pacuerax u|(rpadukax)
(rpadmkax) gepTexKax
(rpacdukax)
2 OIIK-2. |[OIIK-2.3.1 1.2 TeKymwid KonTposs | KoHTponbHas JnnTensHOCTD PaGora He|[ansr otBerhl Ha|PaboTa BrImonHeHa|PaboTa BBITIONHEHA
OIIK-2.¥.1 1.3 pabora BBITTOJTHEHUS BBITIOJIHEHA WM | 3aJIaHUS TOJHOCTBIO, HO [IIOJIHOCTBIO,
OIlK-2.B.1 1.4 pabotel 45 MuHYT,|cmemaHa HE  IIO|KOHTPOJIEHOM 000CHOBaHUS o0ocHOBaH XOZ
1.5 KOJINYECTBO 3aJaHHOMY paboTEhI 6e3|mraros PELICHHUS | peIIeH st
BapUaHTOB 4 BapUaHTy 000CHOBaHHSA HEJIOCTATOYHBI
LIaroB pPeLICHHs
3 OIIK-2. |[OIIK-2.3.1 1.6 TeKyIIid KOHTpoIIb | PacueTHo-rpadudec |PadoTa Pabora BrmonneHa|PaGora BrimonHeHa|Pabora BemosiHeHa|Pabora BeITOIHEHA
OIIK-2.¥.1 1.7 Kast pabo BBIIIOJIHSIETCS JIOMa, |He MOJIHOCTBIO, | IOJTHOCTHIO, HO [IIOJIHOCTBIO, HO |TIOJTHOCTBIO 0e3
OIlK-2.B.1 1.8 KOJIMIECTBO JIOTTYIIeHBl TpyOble|IOMyIEeHbl OMHOKY | TOyIIeHBI omnbOK B pacyerax
BapuaHToB 30 ounoku B pacyerax  ¥|HETOYHOCTH B|u 4yeprexax
gepTexKax pacuerax u|(rpadukax)
(rpadukax) yepTekax
(rpadmkax)
4 OIIK-2. OIIK-2.3.1 2.1 TEKYIINHA KOHTPOIIb KonTponbnas JlmurenpHOCTH Pa6ora e |[lausl oTBeThl Ha|PaboTa BbeimonHeHa|PaboTa BhIIONHEHA
OIIK-2.V.1 2.2 pabota BBITTOJTHEHHS BBITTOJTHEHA WJIU | 3aTaHHS MOJHOCTEIO, HO |IIOJTHOCTBIO,
OIIK-2.B.1 23 pabotsl 90 MUHYT,|cHedaHa  HE  II0|KOHTPOJILHOM 000CHOBaHHS 000CHOBaH X0
2.5 KOJIMYECTBO 3a7]aHHOMY paboTsI 6e3|maros peLIeHHs | peIeHNs
BapUaHTOB 4. BapUaHTy 000CHOBaHHS HEJIOCTATOYHBI
11aroB pelIeHNs
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OIIK-2. OIIK-2.3.1 1 MPOMEXKYTOUHAS DK3aMeH JlmurenpHOCTD Hesnanue uiu | 3HaHuS UMEIOT | 3HaHUA UMEIOT | 3HaHUA
OIlK-2.V.1 2 aTTecTanus MTOJITOTOBKH 90 |HenmoHnMaHue (hparmeHTapHbII JOCTaTOYHBII OTIMYAIOTCS
OIIK-2.B.1 MuHyT. KonnuectBo|oOyyarommmest Xapakrep, COZICPKATENbHBIA  |TIIyOUHOI u
6uneroB  20. B|ocHOBHOrO OTJINYAIOTCS YPOBEHb,  OJHAKO|COJEPIKATEIBbHOCTh
Ounere 5 3amad mo|MaTtepuana; HAa |TIOBEPXHOCTHOCTBIO [OTIMYAIOTCS c1aboii |10, AaeTcs MOJHBIN
BCEM TeMaM, |GOIBIIIyI0 4acTb|U MaJIoi [CTpyKTypHPOBAHHO |HCYEPITBIBAFOLINI
MIPOHACHHBIM 3a|BOIIPOCOB IO |COZIePIKATENBHOCTh  |CThIO; pacKphITO |OTBET,  Kak  Ha
cemectp.Teopernue |conepKkaHuro 10; coJiepKaHue |cofepKaHue OCHOBHBIE BOIIPOCHI
cKHe BOTIPOCHI [3K3aMeHa Ounera  packpbITO|OMiIeTa, HWMEIOTCS |OMiIeTa, Tak M Ha
3a7ar0TCs 10 |3aTpyJHAETCsA  J1aTh|ci1abo, UMEIOTCS |HETOYHOCTH  TIPH | JOTIOJIHUTEIIbHBIE,
3aga4am. OTBET WIM HE JaeT|HETOYHOCTH  IIpHU|OTBETE Ha |00yyaromuiics
BEPHBIX OTBETOB OTBETe Ha |JIONOJIHUTENIbHBIE  [CBOOOAHO — BIIajieeT
OCHOBHBIE BOIIPOCHI |BOIIPOCHI; HaY4HBIMU
Ouiera; HapylleHa|HEeOCTaTOYHO TIOHATUSAMH;
JIOTUKA W3JI0KEHUS, | pacKphiTa JIOTUYHO u
OTCYTCTBYET npoGiiema TI0 | 10Ka3aTeIbHO
OCMBICIICHHOCTh OJTHOMY U3|packpbiBacT
MIPEACTABIAEMOro  |BONPOCOB Omiiera  |mpobiiemy,
Marepuana MPEAJIOKEHHYI0 B
ouere;
oOyuaronuiics
JEMOHCTPUPYET
yMeHHe BECTHU
JUanor W BCTYyNaTh
B HaY4HYIO
JHCKYCCHIO
OIIK-2. [OIIK-2.3.2 3.1 TeKymwid KonTposs | KoHTponbHas JnnTensHOCTD PaGora He|[anel otBeThl Ha|PaboTa BrImonHeHa|PaboTa BBITIONHEHA
OIIK-2.Y.2 32 pabora BBITIOJTHEHUS 45 |BpIIOIHEHA WM | 3aJIaHUS TOJHOCTBIO, HO [IIOJIHOCTBIO,
OIlK-2.B.2 33 MHUHYT, KOJWYECTBO|CIellaHa HE  I10|KOHTPOJIBHOI 000CHOBaHUS o0ocHOBaH XOZ
BapHUaHTOB 4 3aJaHHOMY paboTEhI 6e3|mraros PELICHNUS | peIIeH st
BapUaHTy 000CHOBaHHSA HEJIOCTATOYHBI
LIaroB pPeLICHHs
OIIK-2. [OIIK-2.3.2 4.1 TeKymwid KonTposs | KoHTponbHas JlnnTensHOCTD PaGora He|[ansl otBeThl Ha|PaboTa BrImonHeHa|PaboTa BBITIONHEHA
OIIK-2.Y.2 4.2 pabora BBITTOJTHEHUS BBITIOJIHEHA WM | 3aJIaHUS TOJHOCTBIO, HO [IIOJIHOCTBIO,
OIlK-2.B.2 43 pabotel 45 MuHYT,|cmemaHa HE  IIO|KOHTPOJIEHOM 000CHOBaHUS o0ocHOBaH XOZ
4.4 KOJINYECTBO 3aJaHHOMY paboTEI 6e3|mraros PELICHHUS | peIIeH st
4.5 BapUaHTOB 4. BapUaHTy 000CHOBaHHSA HEJIOCTATOYHBI
4.6 1Iar0B PEUICHUS
4.7
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8 OIIK-2. OIIK-2.3.2 5.1 TEKYIIUHA KOHTPOIIb KonTponbnas JlmurenpHOCTD Pa6ora e |[ausl oTBeThl Ha|PaboTa BbeimonHeHa|PaboTa BhINONHEHA
OIIK-2.Y.2 5.2 pabota BBITTOJTHEHHS BBITTOJTHEHA WJIU | 3aTaHHS MOJHOCTEIO, HO |[ITOJTHOCTBIO,
OIIK-2.B.2 53 pabotel 90 MUHYT,|cHedaHa  HE  II0|KOHTPOJILHOM 000CHOBaHHS 000CHOBaH X0

5.4 KOJIMYECTBO 3a7]aHHOMY paboTsI 6e3|maros peLIeHNs | peIeHNs
5.5 BapHUaHTOB 4. BApUAHTY 000CHOBaHHS HEJ0CTaTOYHbI

5.6 [1aroB penIeHus

5.7

5.8

9 OIIK-2. OIIK-2.3.2 3 MPOMEXKYTOUHAS DK3aMeH JlmurenpHOCTD Hesnanue uiu | 3HaHus UMEIOT | 3HaHUA UMEIOT | 3HaHUSA
OIlK-2.Y.2 4 aTTecTanus MTOJITOTOBKH 90 |HenmoHnMaHue (hparmeHTapHbII JOCTaTOYHBII OTIMYAIOTCS
OIIK-2.B.2 5 MuHyT. KonnuectBo|oOyyarommmest Xapakrep, COZICPKATENbHBIA | TIIyOUHOI u

6uneroB  20. B|ocHOBHOrO OTJINYAIOTCS YPOBEHb,  OJHAKO|COJEPIKATEIBbHOCTh
Ounere 5 3amad mo|MaTtepuana; HAa |TIOBEPXHOCTHOCTBIO [OTIMYAIOTCS cIaboii |10, AaeTcs MOJHBIN
BCEM TeMaM, | GOJbIIyI0 4acTb|U MaJIoi [ CTpyKTypHPOBAHHO |HCYEPITBIBAFOLINI
MIPOHAECHHBIM 3a|BOIPOCOB IO |COZIePIKATENBHOCTh  |CThIO; pacKphITO |OTBET,  Kak  Ha
cemectp.Teopernue |conepKaHuro 10; coJiepKaHue |cofepKaHue OCHOBHBIE BOIIPOCHI
cKHe BOTIPOCHI [3K3aMeHa Ounera  packpbITO|OMiIeTa, UMEIOTCS |OMiIeTa, Tak WU Ha
3a7ar0TCs 10 |3aTpyJHAETCS  J1aTh|ci1abo, HUMEIOTCS |HETOYHOCTH ~ TIPH | JOTIOJIHUTEIIbHBIE,
3aga4am. OTBET WM HE JaeT|HETOYHOCTH  IIpHU|OTBETE Ha |00yyaromuiics
BEPHBIX OTBETOB OTBETe Ha |JIONOJIHUTENIbHBIE  [CBOOOAHO — BIIajieeT
OCHOBHBIE BOIIPOCHI |BOIIPOCHI; HaY4HBIMU
Ouiera; HapylleHa|HEIO0CTaTOYHO TIOHATUSAMH;
JIOTUKA W3JI0KEHUs, | pacKphiTa JIOTUYHO u
OTCYTCTBYET npoGiiema TI0 | 10Ka3aTeIbHO
OCMBICIICHHOCTh OJTHOMY U3|pacKpbiBacT
MIPEACTABIAEMOrO  |BONPOCOB Omiera  |mpobiiemy,
Marepuana MPEAJIOKEHHYI0 B
ouere;
oOyuaronuiics
JEMOHCTPUPYET
yMeHHe BECTHU
JUanor W BCTYyNaTh
B HaY4HYIO
JHCKYCCHIO

10 OIIK-2. [OIIK-2.3.2 6.1 TeKymwid KonTposs | KoHTponbHas JnnTensHOCTD PaGora He|[anel otBeThl Ha|PaboTa BrImonHeHa|PaboTa BBITIONHEHA
OIIK-2.Y .2 6.2 pabora BBITTOJIHEHUS BBINIOJIHEHA WJIY | 3a1aHUS MOJHOCTHIO, HO [[IOJIHOCTBIO,
OIlK-2.B.2 6.3 pabotel 45 MuHYT,|cmemaHa HE  II0|KOHTPOJIEHOM 000CHOBaHUS o0ocHOBaH XOZ

6.4 KOJINYECTBO 3aJaHHOMY paboTEhI 6e3|mraros PELICHHUS | peIIeH st
6.5 BapUaHTOB 4. BapUaHTy 000CHOBaHHSA HEJIOCTATOYHBI
6.6 1IAr0B PEUICHHUs
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11 OIIK-2. OIIK-2.3.2 7.1 TEKYIIUHA KOHTPOIIb KonTponbnas JlmurenpHOCTD Pa6ora e |[ausl oTBeThl Ha|PaboTa BbeimonHeHa|PaboTa BhINONHEHA
OIIK-2.Y.2 7.2 pabota BBITTOJTHEHHS BBITTOJTHEHA WJIU | 3aTaHHS MOJHOCTEIO, HO |[ITOJTHOCTBIO,
OIIK-2.B.2 7.3 paboTbl 45 MUHYT,|coedaHa  HE  II0|KOHTPOJIbHOM 000CHOBaHHS 000CHOBaH X0
KOJIMYECTBO 3a7]aHHOMY paboTsI 6e3|maros peLIeHNs | peIeHNs
BapUaHTOB 4. BapUaHTy 000CHOBaHHS HEJIOCTATOYHBI
11aroB pelIeHNs
12 OIIK-2. [OIIK-2.3.2 8.1 TEKyIIUi KOHTpoIb |PacueTHo-rpaduyec [Padora PaGora BbimonHeHa|Pabora BbimonHeHa|Pabora BbimonHeHa|Pabora BbIONHEHA
OIIK-2.Y.2 8.2 Kas pabo BBITTOJIHSIETCS IOMa, [He MOJTHOCTBIO, | TOJIHOCTHIO, HO |ITOJTHOCTBIO, HO [ITOJTHOCTBIO 0e3
OIIK-2.B.2 8.3 KOJIMYECTBO JOMYIIEHBl TpyOble| JOMYIIEHbI OMINOKH | IOMYIICHbI omMOOK B pacuerax
8.4 BapuaHTOB 30. ommnoOKn B pacdyerax  H|HETOYHOCTH B|m gepTeKax
yepTekax pacuerax u|(rpadukax)
(rpadmkax) gepTexKax
(rpacdukax)
13 OIIK-2. [OIIK-2.3.2 9.1 TeKymwid KonTposs | KoHTponbHas JlnnTensHOCTD PaGora He|[ansl otBeThl Ha|PaboTa BrImonHeHa|PaboTa BBITIONHEHA
OIIK-2.Y .2 9.2 pabora BBITTOJIHEHUS BBINIOJIHEHA WJIU | 3a1aHUS MOJHOCTHIO, HO [[IOJIHOCTBIO,
OIlK-2.B.2 9.3 pabotel 45 MuHYT,|cmemaHa HE  IIO|KOHTPOJIEHOM 000CHOBaHUS o0ocHOBaH XOZ
9.4 KOJINYECTBO 3aJaHHOMY paboTEhI 6e3|uraros PELICHHUS | peIIeH st
BapUaHTOB 4. BapUaHTy 000CHOBaHHSA HEJIOCTATOYHBI

1aroB peuICHus
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14 OIIK-2. OIIK-2.3.2 6 MPOMEXKYTOUHAS DK3aMeH JlmurenpHOCTD Hesnanue uiu | 3HaHuS UMEIOT | 3HaHUA UMEIOT | 3HaHUA
OIlK-2.Y.2 7 aTTecTanus MTOJITOTOBKH 90 |HenmoHnMaHue (hparmeHTapHbII JOCTaTOYHBII OTIMYAIOTCS
OIIK-2.B.2 8 MuHyT. KonnuectBo|oOyyarommmest Xapakrep, COZICPKATENbHBIA  |TIIyOUHOI u
9 6uneroB  20. B|ocHOBHOrO OTJINYAIOTCS YPOBEHb,  OJHAKO|COJEPIKATEIBbHOCTh
Ounere 5 3amad mo|MaTtepuana; HAa |TIOBEPXHOCTHOCTBIO [OTIMYAIOTCS c1aboii |10, AaeTcs MOJHBIN
BCEM TeMaM, |GOIBIIIyI0 4acTb|U MaJIoi [CTpyKTypHPOBAHHO |HCYEPITBIBAFOLINI
MIPOHACHHBIM 3a|BOIIPOCOB IO |COZIePIKATENBHOCTh  |CThIO; pacKphITO |OTBET,  Kak  Ha
cemectp.Teopernue |conepKkaHuro 10; coJiepKaHue |cofepKaHue OCHOBHBIE BOIIPOCHI
cKHe BOTIPOCHI [3K3aMeHa Ounera  packpbITO|OMiIeTa, HWMEIOTCS |OMiIeTa, Tak M Ha
3a7ar0TCs 10 |3aTpyJHAETCsA  J1aTh|ci1abo, UMEIOTCS |HETOYHOCTH  TIPH | JOTIOJIHUTEIIbHBIE,
3aga4am. OTBET WIM HE JaeT|HETOYHOCTH  IIpHU|OTBETE Ha |00yyaromuiics
BEPHBIX OTBETOB OTBETe Ha |JIONOJIHUTENIbHBIE  [CBOOOAHO — BIIajieeT
OCHOBHBIE BOIIPOCHI |BOIIPOCHI; HaY4HBIMU
Ouiera; HapylleHa|HEeOCTaTOYHO TIOHATUSAMH;
JIOTUKA W3JI0KEHUS, | pacKphiTa JIOTUYHO u
OTCYTCTBYET npoGiiema TI0 | 10Ka3aTeIbHO
OCMBICIICHHOCTh OJTHOMY U3|packpbiBacT
MIPEACTABIAEMOro  |BONPOCOB Omiiera  |mpobiiemy,
Marepuana MPEAJIOKEHHYI0 B
ouere;
oOyuaronuiics
JEMOHCTPUPYET
yMeHHe BECTHU
JUanor W BCTYyNaTh
B HaY4HYIO
JHCKYCCHIO
15 OIIK-2. [OIIK-2.3.3 10.1 TeKymwid KonTposs | KoHTponbHas JnnTensHOCTD PaGora He|[anel otBeThl Ha|PaboTa BrImonHeHa|PaboTa BBITIONHEHA
OIIK-2.Y.3 10.2 pabora BBITIOJTHEHUS BBITIOJIHEHA WM | 3aJIaHUS TOJHOCTBIO, HO [IIOJIHOCTBIO,
OIIK-2.B.3 10.3 pabotel 45 MHHYT,|cmemaHa HE  IIO|KOHTPOJIEHOM 000CHOBaHUS o0ocHOBaH XOZ
KOJINYECTBO 3aJaHHOMY paboTEhI 6e3|mraros PELICHNUS | peIIeH st
BapUaHTOB 4. BapUaHTy 000CHOBaHHSA HEJIOCTATOYHBI
LIaroB pPeLICHHs
16 OIIK-2. [OIIK-2.3.3 11 TeKymwid KonTposs | KoHTponbHas JlnnTensHOCTD PaGora He|[ansl otBeThl Ha|PaboTa BrImonHeHa|PaboTa BBITIONHEHA
OIIK-2.Y.3 12 pabora BBITTOJIHEHUS BBITIOJIHEHA WJIY | 3a1aHUS MOJIHOCTHIO, HO [[IOJIHOCTBIO,
OIIK-2.B.3 pabotrer 90 MHHYT,|cmemaHa HE  IIO|KOHTPOJIEHOMN 000CHOBaHUS o0ocHOBaH XOZ
KOJINYECTBO 3aJaHHOMY paboTEI 6e3|mraros PELICHHUS | peIIeH st
BapUaHTOB 4. BapUaHTy 000CHOBaHHSA HEJIOCTATOYHBI

1aroB peuICHUs
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OIIK-2.

OIIK-2.3.3
OIIK-2.Y.3
OIIK-2.B.3

10
11
12

MIPOMEXKYTOUHAA
aTTecrauus

Dk3aMeH

JlmurenpHOCTD
MMOATOTOBKHU 90
munyT. Konnuectso
ounero  20. B
omiere 5 3amad 1mo
BCEM TeMam,
MIPOHACHHBIM 3a
cemectp.Teopernye
CKHeE BOTIPOCHI
3a1aF0TCS o
3amayaM.

Hesnanue Ui
HETIOHUMaHHe
o0yJaromIMes
OCHOBHOTO
Marepuana; Ha
Oopiryio 4acTh
BOIIPOCOB o
COZIEPKAHUIO
IK3aMeHa
3aTpyJHAETCS J1aTh

OTBET WM HE OacT
BEPHLIX OTBETOB

3HaHus HUMEIOT
(hparmeHTapHbII
xapakTep,
OTJINYAIOTCS
TTOBEPXHOCTHOCTHIO
u MaJou
COJZICPIKATEILHOCTD
0; conepKaHue
Ounera  pacKpbITO
cnabo, HMEIOTCS
HETOYHOCTH  TpH
OTBETE Ha
OCHOBHBIE BOIPOCHI
Ounera; HapylIeHa
JIOTHKA W3JI0KEHHUS,
OTCYTCTBYET
OCMBICIIEHHOCTb
TIPECTaBISIEMOTO
MaTepuana

3HaHus HMEIOT
JIOCTaTOYHBIN
coJlepKaTeNbHBIN
YpOBEHB, OJHAKO
OTJIMYAIOTCS CJ1aboit
CTPYKTYypHUPOBAHHO
CThIO; PacKpbITO
coJiep)kaHHe
ounera, WMMEIOTCSA
HETOYHOCTHU npu
OTBETE Ha
JIONIOJTHUTEIbHBIE
BOIMPOCHI;
HEJIOCTAaTOYHO
packpsiTa
npobiema o
OJTHOMY u3
BOIIPOCOB OmIIeTa

3HaHus
OTJIMYAIOTCS
TIIyOMHOMN u
COZIEPKATEIBHOCTD
10, JaeTcs IOJHBIN
HCUEPIIBIBAIOIINH
OTBET, Kak Ha
OCHOBHBIE BOTIPOCHI
Ouiera, TakKk M Ha
JIOTTOJIHUTEIILHBIE;
oOyuaronuiics
CBOOOIHO BIIAjEET
HAYYHBIMA
MTOHSTHSIMU;
JIOTHYHO u
JIOKa3aTeJIbHO
packpbiBaeT
pobuemy,
MPEUIOKEHHYIO B
ouere;
oOyuaronuiics
JIEMOHCTPUPYET
yMeHHe BECTH
JMaNor W BCTYMaTh
B HAYYIHYIO
JICKYCCHIO
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Kacnuickui MHCTUTYT MOPCKOI'0 ¥ Pe4HOI'0 TPAaHCIIOpTa
uM. ret.-ajim. @.M. Anpaxcrna — punman

dI'BOY BO «BI'YBT»

YTBEPHAIO
HupexTop 0.H. Kapramosa

«_m» : (ﬂ; 20251,

JIucT M3MeHeHHIT U JOMOJIHeHHH B pad04ylo IIporpaMMy AHCIHIUIHHBI
MaremaTHKa
no cnenraabHOCTH 26.05.06 « OKCIUTyaTanys CyIOBBIX S9HEPreTHYeCKUX
YCTaHOBOK»
B paboueit mporpamMMe AUCLHIUIMHBI BHECEHbl CJIeJYIOIIMe H3MEeHEeHUs:
m. 4. laTepuanbHO-TeXHUYECKoe U y4eDHO-MeTomudeckoe  obecrieyeHue
NpOrpaMmil AKTYaJIM3UPOBaH B COOTBETCTBUM C MaTepHaIbHO-TEXHMYECKOH Da30i

dusmana.

JloronHeHus W uU3MeHeHHss B pabouylo IIporpaMmy pacCMOTpPeHbl Ha

3daCelaHHI I{El(l)e,.[{pbl «MaremaTHUeCKHe U ecT €CTBEHHOHAYYHbIE NHUCIHUIUIMHBI»? OT

«28» aBrycra 2023 r. npotoxoi Neo 1. .
H.o. 3aB.kadenpoii ///;/ E.A. II>xanmyxambeToBa

/
C

COI'IACOBAHO:

H.o. nexana ¢akynprera

e i 7
BbiCllIero 00pasoBaHus .‘/f?c'c'{c’b/ - H.M. banabuna
v




4. MaTepuajJbHO-TEXHHYECKOE U Y4eOHO-MeTOAHYeCKoe o0ecneyeHne mMporpaMmmbl

4.1. ITomewmenust 1 000py10BaHue

Ne
y Bug noMemeHunii OcHaneHne noMeneHui Ne momemenmit
n/n
n006ast ayAUTOPHS
VoG YueOnas mebenb, yaeOHast J0CKa, MyIbTUMEIUNHBIA | B cOOTBETCTBUH C
qyecOHEBIE -
[IPOEKTOP, IPOCKIIHOHHBIN SKPaH, paboyee MeCTO pacIHcanmeM,
1 ayuTOpHun Juis NpenojaBaTens ¢ KOMIbIOTEPOM, KaOMHET Ha 36 OCHAIICHHAS
MPOBEJCHUS [MOCAJOYHBIX MECT.
y4eOHBIX 3aHATHI MeToauueckre MaTepUallbl, HarIAAHbIC ITOCOOHS. yKa3saHHBIM
obopynoBaHuEM

mo0as ayAuTopus
B COOTBETCTBUU C

ITomemenust misa
g KoMITbloTEpHAst TEXHUKA C BO3MOKHOCTBIO pacrHcanHe,
2 | CAMOCTOSATENBHON |  ponxmouenns k cetn «MHTepHET» 1 06eCIICUCHHE
a00ThI OCHAII[CHHAS
p JIOCTYIIa B DJIEKTPOHHYIO HH(OPMALUOHHO-
00yJaroIuXxcst 6 yKa3aHHbIM
00pa3oBaTeNbLHYIO CPELY YHUBEPCUTETA 0Bopy 10BaHHEM

4.2. JInieH3UOHHOEe U CBOOOTHO pacipocTrpansieMoe nmnporpamMmMHoO€ 06ecne'{elme, B TOM
YUCJIE€0TCYECCTBCHHOI'O IPOU3BOICTBA

Ne HaumenoBanue
n/n
1 | Microsoft Office 2007 nunen3ust Microsoft Open License Academic Ne43714238 ot
28.03.2008 r.;
2 | GoogleChrome (Otkpsitoe nuriensunonnoe cornamenue GNU GeneralPublicLicense);

3 | Adobe Acrobat Reader (Otkpritoenunensnonnoecoriamenne GNU General Public
License)

4 | Moodle O6pa3oBarenbHbIi opTan Kacnuiickoro MHCTUTYTa MOPCKOTO U PEUHOTO
tpancnopta (OtkpeiToe aunen3norHoe cornamenne GNU GeneralPublicLicense).

4.3. Kapra o0ecne4yeHHOCTH MeYaTHbIMH U(HUJIU) YJIeKTPOHHBIMU U3IAHUSAMH U
3JIEKTPOHHBIMHOOPA30BaTEJIbHBIMHU pecypcamMu

Ne

TI'ox KouauvecTBo
n/ HaumeHOBaHUE HCTOYHUKA Pecypc
I U3/1aHUA IK3EMILISAAPOB

Kpaiinosa, B.B. Meroauueckue ykasaHus 1o
OpraHu3alliK U BBIOJHEHUIO BHEAYTUTOPHOM
(camocTOATENBHOM) pabOTHI [ DIIEKTPOHHBIN
pecypc] : i npenojaBaresnei u CTya.1o
HAIpPaBJIEHUSM MOJTOTOBKH (CII€ll.) BBICUI.H
1. | cpen.npod.obpazoBanus / B. B. KpaiiHoga ; 2018 oP 0
BI'VYBT. - H.Hosropox, 2018. - 1
TeKCT/(ailn. - ABTOpckuii BapuaHT. — Pexxum
JOCTyMa:
http://94.100.87.24:8080/marcweb/Tmp/f155
20.pdf

['youna, E.B.;CO60pHUK 337124 ¥ yIpaKHEHUI
10 BBICIIIE MaTeMAaTHKE; JJISl CTY L. MHK. M

2015 oP 0




9KOH.crell. | Kypca ouH.o0yuenus;l youna,
E.B.Ypycosa, H.A.-H.Hosropon,;
http://94.100.87.24:8080/marcweb/

benbix, B.H.;IIpuMepHbIii Kypc JE€KIUA 11O
MaTeMaTUKE;KOHCIIEKT JICKIIMH JIJIs
CTYJICHTOB TEXHUYECKUX CIEIUATbHOCTEH
OYHOTO ¥ 3209HOT0 00y4eHuUs;benbix,
B.H.Cennukosckuii, J.H.-H.HoBropon,;
http://94.100.87.24:8080/marcweb/

2019

oP

MopnsunkuHa, N.A.;Co0opHUK
VHIUBUYAJIbHBIX 3aJaHUI 110 BBICIIEH
MaTeMaTUKE;TPAKTUKYM JIJI CTYJCHTOB
TEXHUYCCKHUX M SKOHOMUYECKHX
CIIEIUATILHOCTEH OYHOTO OOYUCHHS;
Mopasunkuna, U.A.lllectepuxona, H.B.-
H.Hogsropon,;
http://94.100.87.24:8080/marcweb

2019

OP

Kynneiesa, E. C. Maremaruka miis
sKoHOMHCTOB : yueOnuk / E. C. Kynzplmiesa.

- Mocksa: JlamikoB u K; Pexxum nocrymna:
https://e.lanbook.com/book/72390

2015

OP

CrexiioB, B.A.;OcHOBBI TEOpUH
WHTETPUPOBAHUS OOBIKHOBCHHBIC
muddepeHINaTbHBIX YPaBHEHHUI;
yuae0.mmocobue st By30B; Crexios, B.A.-
M., }OpaiiT;Pexxum nocryna:
https://urait.ru/bcode/514610

2020

OP

bangun, K.B.;OcHOBBI TEOpHU BEPOATHOCTEHN U
MaTeMaTHYeCKOH CTaTUCTHKH;y4eOHuK; bannuH,
K.B.banuteikos, B.H.Pykocyes, A.B.-M.,®nunTa;
https://e.lanbook.com/book/84347 .

2016

OP

Jlynry, K.H.;C60opHuK 3a1a4 10 BICIIEH
mareMaruke;JIynry, K.M.ITuceMeHHbI,
J.T.®equn, C.H.llleBuenko, FO.A.-
M.,AﬁPHC-npecc;ql

2020

I1P

30

Jlynry, K.H.;C60opHuK 3a1a4 10 BICIIEH
MaremaTtuke;JIyHry, K.I/I;I/I JIp.; TIOJ
pea.®enuna, C.H.-M.:AIPUC-npecc;Y2

2021

I1P

30

10.

bepman, I'.H.;C6opHuk 3a1a4 no Kypcy
MaTeMaTHYECKOTO aHanu3a; yued.mocobue;
bepman, I'.H.-M., TpancnopTHas KOMIaHusl.

2015

I1P

11.

[Mucemennsii, J1.T.;KoHcnekT mexumii mo
BoIcIIeH MaTemaTuke; [Tucemennsii, J1.T.-
M.,Aiipuc-nipecc;1.

2013

I1P

15

12.

[Mucemennsii, J[.T.;KoHcnekT meknmii mo
BBICIICH MaTemaTuke; [lucemennsnii, J1.T.-
M.,Aiipuc-npecc.Y2.

2012

I1P

15

13.

I'mypman, B.E.;Teopus BeposiTHOCTEN M
MaTeMaTHuYecKasi CTaTUCTHKA; yueo.
noco6ue.I'mypman, B.E.-M.,Beicu.mkona.

2015

I1P

HporpaMMa npeaycMaTrpuBacT BO3MOKHOCTb IIPUMCHCHUS 3JICKTPOHHOT'O OGy‘-ICHI/IH,

}II/ICTaHHI/IOHHI)IXO6paSOBaTeJ'H)HBIX TEXHOJIOTHH.



https://urait.ru/bcode/514610

OneKTpoHHas HHPOPMALMOHHO-00pa30BaTeNIbHAs CPEla YHUBEPCUTETA C BO3MOKHOCTBIO
JOCTyIa KHHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM cetn "MuTepHet" - Pexum nocryna:

http://e-afvgavt.ru/

4.4. CoBpeMeHHbIe npodeccuoHAIbHbIE 0a3bI JAHHBIX

Ne

HaumenoBanue
n/n

1 | Cratuctuueckuii coopnuk: Tpancnopt B Poccuu- Pexum gocryna:
http://rosstat.gov.ru/statistics/transport

2 | llenTpanbHas 6a3a CTaTHCTHYECKUX NaHHBIX - Pexxum noctyma: http://cbsd.gks.ru/

4.5. UndopManiuoHHbIE CTIPABOYHbIE CHCTEMBI

Ne

HaumenoBanue
n/n

1 CnpaBqua;I IIpaBOBasA CUCTCMa «KOHCYJ'IBT&HTHJ’IIOC» - Pexxum AocCTyna:
http://www.consultant.ru (morosop ot 02.02.2015 r.)

2 | ConpaBounas mpaBoBasi cuctema «l'apanT» - Pexxum nocryma: http://www.garant.ru
(morosop 62/16 ot 01.09.2016 r. - 6eccpoUuHbIii)




HPUJIO’KEHUE
K pa0doyeil nmporpamme

®OH/J ONEHOYHBIX CPEACTB

JISI IPOBEACHMS TeKyIlIen
U MIPOMEKYTOYHOM ATTeCTAIUU 00yYAIOIIUXCH



1.

JUCIHUITIIMHBI

[lepeuenr KoMmmeTeHUMA U dSTanbl WX (OPMUPOBAHHS B TMPOLECCE OCBOCHUS

Paboueit  mporpammoit  1u

(hopMHUPOBAHHE CIEIYIOIINUX KOMIICTCHIIUMN:

cimmivebel  «MareMaTuka

PEyCMOTPEHO

Tabnuya 1

Ilepeyenb KoMIeTEHUMI U ITAaNbI UX (POPMHUPOBAHUSA
B IIpouecce 0CBOCHUs IMCUMILINHBI

M mim

HHJ,IIHI.'ITII[I AECTHEREHHE KoMIETEHIARA

Kosnerenums
FHATE

¥ uMETh | Baaxers

OIME-2_ Cpocob (OITE-2.3.1
CH  NpHMCHATE | MATpRa o
GCTCCTREHHOHAY [TOOPH onpe neaHTened,
S{HES W |BCKTOpHOI anrciiped,
CGRIEHHECHCPH [aHATRTHRECKM NeoMeTRHH,
Jraz THAHHA, [ TeOHN H  OpaETHEH
AHAMHTHHECKHE |PellicHAR CHETEM
MO TOES B|AIHHCHHLY ANreOpanseckiT
MpecCHOHATE [VPEREHCHH W paliHYHEIX
nuseiiaodh
BEIOHPAETE

FEASH

anredipe,

OIME-2.%.1 BhmoaHaTs |ODTE-2_B.1
NeficTENA HAA MATPHUAMEH |IPHACHEHAR
BEIMHCAATE  GNPERETHTENN; |COBPEMEHHMND
pEIETE CHETEME |MATEMATHYCCKOND
IHHEHEY YPAEHCHHIL, |[HECTRYMCHTAPHA A
BRIOHPATE  (MITHMANEHEC |pemicHAA PAIIHYHEIX
cnocobbl B PeilcHHA A7,
MOCTROCHHA,
PCIVALTATOR

HABRIKAMEH

AHAMH33

MCTO,IHEDEH |

HHTEIPAARHOE
HCHHCITEHHA,
HCMNPCPLIEHBIX

HEOIpe AEAEHHGTO
OIpE e AEHHGTO
HHTEIPanDE, TPHEHAKHA
CHOQHMOCTH HHCAOBRIX H
Y HELIHOHANLHEIX PASOE

JOIMK-2.B.2
IOKA3aTCILC TR
|paBMIEHOCTH

JOITK-2.%.2

e peHUHPOEATE
HHTCIPHPOEATE
WMCHCHTAPHEIE W CIOHHLIC | M8 TCMATHHECKHX
GrVEHELE, HCCTICIOBATE] YT ECPEICH I,
dVHELIHH CTPOHTE | EOIHAEC TBE HE O
rp-aijuasm, O HMEHATh | KaeC TREHHOTD
HHTCTPANEHDE H | HHEGOpMALE

T pe AT HOE
HCHHCIEHHE CrITHDE H
HCCHOIEKAY NEPEAMCHALIY K
Rz LIBCHARD MPHEAATHEIX
IAMA, CTPHTE
painmEcHRe  PYHEDEA B
CTENEHHELE PASEL
LA TE
e pe HI A HELE
YPAEHCHHA

BCTOAAMH
H

MCTOOAMH
H
AHANHIA

"

OTTE-2.3.3 OCHOBHEIE
MOHATHA H METOOE TOOPEEH
BCRATHOCTEH "
MATCMATHICC K0
CTATHCTHEH, CHOBHENS
TP E A TIES pacHucTa
ECPOATHOCTEH  coyaiiHex
OO EITHIE iy HE1PAH
MIOTHGCTH BCPOATHOCTSH |
thyaxIpaE  pacopscacncsHEil
ana EAROEOE
Ipa::n]:-:nr:n:l—:m CIy AaiiHEIx
BCITHYHH, WHCIOERIC
CARAKTCPHCTHEH
cyaaiiHx
OUECHER
|reaepan ksl

COBDKYTIHGCTH M NPOBEPEA
CTATHCTHHCCKHN FHIOOTEE.

BCTTHMHH]
TMEPAMCTPOE

OINE-2.¥.3 ococrasnars o |OMMK-2.B.3 HABKIEAMH
[HCEEATE PALTHSHES | [EPHMCHE HIA annapara
BCPOATHOCTHEIC TANEYH; [TCOPHH  BCPOATHOCTE |
HCIHUIEZOEATE  HEYHCHHEIC|MaTesaTHHeCKOl

IAKOHEI PACTIPEACICHHA|CTATHCTHEH A0A PellcHER
CAVHAiHEIN.  BEEWMHH B OCTARNEHHEN AW
MPAKTHHECKHY FAAFHAN; s TO AR MOGCTPOCHHE,
(HICHHEATE PALTHEHHEH |AHATHIE ©W  [IPHMCHSHEA
MCTORAMH MEHEPATBHYH | BEPOATHOCTHEIX H
COBNKY MHOCTE H oo |cramcTaseckHx  ogenci
MEAPAMETPE] 00 JSHHEM |08 OUCHKH COCTOSHHA H
BEIGO PO HOEH TEPOTHER PAIBHTHA
COBDKYIHOCTH; NPHMCHATE|3K0HOMESCCKHY AENCHAR ®1
MCTONES TCOfHH |EPOLECTOE.

|BcpoaTHOCTEEH "
BEATCMETHHECK
CTETHCTHEH,
TCOPETHHGCEOTE
HKCIEHHMEH TAALHOD
HCCICIOBAHER
RCEECHAE
3aman

Jriys
NOCTARICHHEIX




Tabnuya 2

OueHovHbIe CpeCTBA M KPUTEPUH OLIEHMBAHMSA ISl IPOBEIeHNUs TeKyLel u
NMPOMEKYTOYHOM aTTeCTAIlUM 00yUAIOIINXCS

xm?;“- Humaxaray | Kosrrpans- b ogatnt | sETOLLL KBETPOIN 0 ORERK Kpurepan ¢ueHnBaHEs IV TE TS oy IeHng B 0 KLG G EE RN
N - ancTmses | pyesue PEALTITOE By e Npuieaypa 1 3 | 4 5
min presti PRE OUEHEEANITN
EOMEETEN=
LT T (resns} Bua kpenipoaa | Popus soEpsum HE JTIEN TR
1 OIK-2. OMK-2.3.1 1.1 TeEyHEE koTpoat |Pacuerno-rpagares [Pabora Pabora Pafiora Pabora  ne PaboTa e
DIK=-2.%.1 xam pabo BAITICUHAETCN o, |se K HOCTRHY, Thi, HO TR, CTRHY By
OITK-2.8.1 KOuTHNEC TED Aomyinesn  rpySae|sonyness ommbcn | aomeens DENGHK B PRCUETIX)
s 3. © = pacweTax M |HeTOMHOCTH nlu HEpTERLX |
mepTemax. [pacweTax || rpadnca )
[ rpaduucax) uepTEwRLT
{rpadiakax)
2 OIMK=2. OMK=23.1 1.2 TEEYIMEA KOHTPOIL Konrponssan  |armenssocrs Pabora me s ormers ma|Pabora sanonmesa |Pabora ssmommena)
OIK-2.¥%.1 1.3 paboTa LEEHTERETS L § ELaETHEHR PE EERSTEE TR, i CTRHY,
OITE-2.8.1 1.4 pabora 45 smEyT|cacnEna B 0o [EoHTPOOLaod 50 OB OO il
1.5 KT TRO EREVE L patoTs ey | umron PERUCHEA |pruscnns
om & Y oEcHORI AR neaoCTITeE L
L 210N PUIOCHIEN
k] OIIK-2. OMK-2.3.1 1.6 Texyumi korpons |Pacuetno-rpagamec [Pabora Pabora = Pafiora nL Pafora mui Paboma sanomHena)
OMK-2.¥.1 1.7 xam pabo BATIOIHAETCR o, [me IRKIHOCTRHY, ThiO, HO TR, CTRHY ey
OITK-2.8.1 1.E KruTHNEC TED Aomyinesn  rpySae|sonynenn ommbcn | aomeens DEUNDHK B PRCUETIX)
mapuarmos 3 e = pacwerax @ |meToanocTa nfn aepTERax
EpTeRax. [pacweTax || rpadsnca )
[ rpaduocax) uepTEwsx
{rpaduakax)
4 OIIK=2. OMK-2.3.1 21 TEEYRUME KOHTPOML Konrponssax  |armenssocrs Pabora e |Jama  omer ma|Pabora sunonsesa |Pabora ssmommesa)
OIK-2.¥%.1 22 paboTa LEEHTERETS L § ELaETHEHR PE EERSTEE TR, i CTRHY,
OITE-2.8.1 13 pabora 90 smEyT|cacnEna me 0o [EoETPOOLaod 50 OB OO il
15 KT TRO EREVE L patoTs ey | umron PERUCHEA |pruscnns
o i, Y OEacHOBA R [ HEaGCTaTeE R
Euaron
5 OITE=2. OMNK=2.3.1 1 IPOSIERYTO AR Thcmnsen | amensmocTs Hesmammne st | Iania smen | Juaran et | manns
OIIK-2.¥.1 2 aATTECTALINE nOAreTOREN EEnHIM AR ihparsserramaii ocTrTerEaE OTIHUERITCR
OIIK-2.8.1 sy T, Kommecrsofodyuaoammca xapakTep, coacpaarenuni  |royGanoii [l
Gomeron 2. Blocsosmars oraranrTes [y posenL, OIS0 COE R TEALBOC TR
Gunere 5 mgam nofsarepamn; 12 [noBepXHOCTICTER |oTaraTes coabodi o, gaeTen nonsaE
neemM s, |GOaLEy Ry HECTh [E MLTOH [CTPVETY PRIPOSSHHG | 18C e Pkinasmsi
PO e RS 1 mOIpOC 08 0 |CONEPEATENENDCTE |[CTLAT; PRCKPLITO foTmeT, KK Ha
cesectp. Teopemirue |cogepaansio mo; CONEpAIIEE [O0e PR e OCHOBHEE BOTPOCE
CHHE monpocd ke Ganera  pacepeto|[Gascma,  asewTcs [Baem, TaE 0 Hd
SUIARKITCN NOfSTpYIHESTCE  gaTLiciaia,  EMCHOTON [HETOMHOCTH PSR,
TN oTBeT W ne gEer |MeToMHOCTI et joTmeTe ma oy uasnmiten
mepHLIX OTHETON oTBeTE A | Q00 TR e CoODOIHO  mOAeeT
OCHEHLIE BOIHCL [BOTIpHCL; =y NI
Glamera;  HApYIDeNS [wenOCTaToUED O AT NI
(BOTHER HUIGKCHEN, [Ucspa T2 IO |
ooy ToTnyer npodiaee O | ORI T L
DML TEHHOCTE ooy B | PRUCK I
mpeacrannsesorn  [sonpocos Geaera Jopobnesy,
e IpEAKEESHHYI0 B
Ginere;
ol yuammmiicn
PEMOBCTPRPYET
YMCHEC BECTH
AT 1 BCTY AT
n Y
[ InCKyccin
] OITE=2. OMNK=2.3.2 3l TEKYHIME KOHTPOIL Kommponenan  |larrensnocs Pabora me|Jama  orserss ma|Pabora samonmesa [Pabora ssmoamena)
OIK-2.¥.2 iz paiora BEEICUTHCHE 45 fmanacena PE EEESTETE TR, x| CThHY,
OINE=-2.8.2 i3 MEHHYT, EQMIECTERHCIEIEHE  HE 00 |EOHTPOOLBDGD G IO L N (G HOEEH )
napEanTos 4 S sHo LY paioTu et jumron PEEuEHEN | peusens
EapeanTy ofocHOnanEs e aoCTITo
uaron
T OITE=2. OIMK-2.3.2 4.1 TEEYRIME KDHTPHUIL Konmponssan L anmensnoe T, PaboTa e Jarna omers ma|Paborn sanonmesa (Pabora semoamen)
OIK-2.¥.2 42 paiiora BEITICUTHEHHE ELanrHEH PEY ERE=TETE TR, CTRHY,
OINE=-2.8.2 4.3 pafore 45 amayT|caenEna e o|EosTPOAOLRBDG G IO L N (G HOEEH )
44 KU CE TR SOy patoTs et [usron [PEEUCHEE | peusen
4.5 o . Ty & HEAOCTRITY I
4.6 ELEION peimenEn
4.7




8 OITE-2. OMNK-2.3.2 5.1 TEEYRIME KDHTPOIL Koenmponssas  lanmensnocrs Paboma we|damae ormera ma|Paforn sanonmes: (PaBora samoamens)
OIMK-2.%.2 52 paioTa BAITICUTHEHEHT ELIIEIHEHS R ERR=TETE TR, HiH CTRHY,
OINE=-2.8.2 53 padore 90 mmmyT|caenama me oo |EcsTpOIkBOG GO I L N GHCHOEEN xi)

54 KIULHAEC TRD SAEHHOMY e et [usron [PEEUCHES | peusens
55 4. Ty [ElE enoCRTTEL

56 EIAIOHE pEIDEHIEN

57

58

9 OITE=2. OMNK=23.2 3 PO TO R Tcmsen | Larmenenocts Hesmanmne s | Inana smeno | Juarman amaesor | nanans
OMNE=2%.2 4 ATTEC TALIE IOArOTOBKI S e noHH A e (hparsenTapaLii | nocTaToumkE OTAMUAKITCR
OMK-2.8.2 5 sy, Kommmecrso] oy uaoumscs XAPEKTER, cogepaTenunii | royGanoii B

Gaeron 2. Blocsosmors CTTIEHMARTTCN Y pomeL, DA OISR TEIL BOC TS
Bonere 5 mugaw no|smarepmn; 1 [nonepxuocTIOCTEN [ormruanTes cabodi (o, gaeTen nonms
nces Tesam, |BonsmryH BT # A0 |CTpYETY prposanng (1ec e pusnaso mmE
npoiieHHey T | BT OR 10 | COBEPEATENRNOCTE. (ST, PECKpMTO [0TEET,  KIE  H3
cemecTp. TeapeTiue | co T w1, conepaanse [coaepaanse DCHOBHEE BXHIPK
CEme IO pacsparo [Gasera,  mwmeworcs [Grsera, T2 B HEa
SALARITCR DO STV IHECTCN  JaTL{coai,  MMCHTON [HETOMHOCTH PSS TR,
BRI, OTHET MM HE 80T [HETOUHOCTH T [oTmeTe L o s
BETELIX OTHETOR T | A TR Rl CHODOEHG  BIageeT
DCHONMLIE BOMPOCK [BONPOCLE; LI
CRmeTaE;  HEPYIDCE (HEAoCTEToED I A THASE
SOIHES SUIOGKCHEA, |[pacEpaTa I w
oTCYTCTHYET npodiaews N | O TR
OCMEICTIEHHOC T Aoy [ UCKpEBacT
NpEACTARIREMGID  [Bonpocos Gasera  |mpoboesty,
MUTEPEATEL IPEAKEESHHYID W
Giwnere,
ol yuasnEiacs
PRERIONCTHyET
FMEHHE BECTH
[ TAGT 1 BCTYIATL
n Yy,
| THCKYCCIHY

10 OITE-2. OMK-2.3.2 6.1 TEEYRIME KDHTPIL Konmponssas  |lanmensnocms Pabora we|Jama  orsera ma|Pafors samonsesa (Pafora oo
OMK-2.¥.2 6.2 paioTa BETICUTECEEN ELIKETHEHR PR RS ] TR, x| CTRHY,
OMK-2.8.2 6.3 pafiori 45 smmyT|cicmmna me 00 |EeHTPOILEG 5o OB B OCHOR i

6.4 KLUTHWECTED T TEHHOMY paloT et |umron [PEEUEHEN [Pl
6.5 nap _ Ty obocnonamas e nocTamoEs
.6 muaran

1 OIK-2. OMK-2.3.2 7.1 TEEYRIME KBTI Konmpounssan L anre o Pabora nwe|dana et sa|Pabora panonmesa |Padors namommes
QMK-2.¥.2 7.2 paiiora BETICUIE EREA ELIKETHEHR B sasmes TR, x| CTEHY,
OINE=-2.8.2 73 padori 45 smmyT|caenama me  nolcoeTpoaksod CHEC HO B GCHOBAN xof

KOTrECTEO A0 MY pabore Ges|umran [PEEIEHEE | Pelenis
p o 4. T Ty obacHonanE HEADCTATIAME
aron

12 OIMTE=2. OMK=23.2 g1 Texyupi xonrpous |Pac raec |Pabora Pabora Padioma Pabora sumonsmena|Pabora samommesa)
QMK-2.¥.2 BI Kaa pabe BETIOIHACTOR B0, | me IHKRIHOCTRHY, Thit, Ho TR, i CTRHY ey
OMK-2.8.2 El KIUTHSECTED aeayimens Pyl soeoyiness ommBes | nomymens CEUNGHK B PRCNETIX)

Ed e 3. i = pacweTax M |HETOMHOCTH njn HEpTERLX
aepremax pacwETax o || rpadeea )
i rpadmkax) EpTEHKAX
(rpatinkax)

13 OITK=2. OMK-2.3.2 9.1 TEKYRUME KOHTPOIL Konrpoassas L i e noc T Pabora we|fJama  omera sa|Pabora sanonmesa |Pabora samoonmeni
OMK-2.¥.2 9.2 paiora BETICUTEI CREA ELIKETHEHR PR ERETETE ] TR, x| CTEHY,
OINE=-2.8.2 21 padori 45 smmyT|caenama me  nolcoeTpoaksod CHEC HO B GCHOBAN xof

2.4 KIUTHSECTED S TEHHOMY paiboTe G| umron [PEEUEHEN | peisens
mapusarTos 4. mapsANTY obacnonanian HeAOCTATOMMED
naron

14 OITH=2. OMK-2.3.2 [ MPOMERYTOUHLS csansen MET TR Hesmanmne 1 Faamem st | Jearman ot | Teanmn
OMK=2¥.2 7 arTecTaIpE mogroTonE HEOH MR ihparsenTapanii ADCTATIUELE R OTAMMERTCR
OME=2.8.2 8 sy T, Kommec ol ofy uaonpmacs xapakTep, cogepmaTennmi  |roylamoi [l

9 Buneron . 0. Blocsosnore OLLPARTTCN YPUECHL, CUIHEED | OO TE AL O T
Bunere 5 s nofMarepam; 12 O BCPXHOCTICTRRS (OTIMARTCR Coabodi |0, JacTee nonssE
nCen Teman, | GoaneyH HECTh | MO 1 i
POl a1 monpocon 0 | COEPEETEN RO T oTmET, KAE  H3
cemectp. Teaperirue |Coaepokansmm w1 COnEpsarEe DCHOBMEE BXHIPOCE
e BONPOCE | Ciamena Duera  pacspeaTo Gosera, 12K W ma
AN TCN mo|saTpyaneeTen  gamscoaba, HMENTCR OO M TE TR,
ERLAMAM, OTHET MM HE J3CT [HETOUHOCTH npE Oy U H

EBCPELIX DTHETON oTneTe HA | QOAEITEIMNEE  (choBOoang  mageer
OCHNHLE BN [ BOIpOCh; e R
GHIETE;  HAPVIDEHS [HenneTrmiuEs IR THANIE
ADTHEY HUNGKCHEN, (acsps T SIOUH D |
OTCy TCTHYET npodacsa B0 | O RTEARED
OCMEICIEHHOCT RECEES | PRICK BT
NpLACTENIRE MGG  (Bonpocos Gaaera |opobaesy,
MATERAEL IPEAESHEYID 1
Gawsere;
DOy HECH
EHOBCTPHpYET
FMEHEE BECTH
LTI | BCTy I
n Yy
THC Ky OCIEHY

15 OIMK=2. OMK=2.33 (/] TEEYRIME KOHTPOIL Kommponesan  |lawwenssocm Pabora ne(Jama  ommera nma|Pabora sunonsesa (Pabora sanoanesa
OIK-2.¥.3 loz paiora ST CLUTE CEELE ELIKETHEHR PR EERSTEE ) TR, x| CTEHN,
OIK-2.8.3 103 pafiorn 45 wMEHYT|CICTEHE HE 00| KOHTPOILEG G HO BB OBOCHOBXH i

KILTIEC TR AAHHOMY paboT Dot |umaron  PEEICHEN [PelseHnn
o 4. Y [l HEADCTATUMEE
IO pruiceHiEg

16 OITE-2. OMK-2.3.3 11 TEEYERUHE KEHTPOIL Konmponesan  lanmenssocms Pabora we(Jama omera pa|Pabora sunonsesa (Pabora sanoaness
OMK-2.v.3 12 paoTa HAITICUTH CHEE ELIKETHER PR EER=TEE ) TR, x| CTRHE,
OIME=-2.8.3 padori 90 umpyT|cIEnEHE HE 0O EOHTPOILHOG G HO MRS OGUCHOEEH i

KLLTEC TR0 EER=TTREEY pabore D | usaron [PeRIEHEE [ Penen
napaanmos . apEanTy obocHoRamE HEOCTETOEED
N p




17 OIME=2. OMMK-2.3.3 ] IPOM SR TOCHAR e MarmensnoeTs Hesmanmne 1 Fmanen HMEHT (JeEan s | Taanns
OIMK=2.%.3 11 ATTECTAYE OArOTOBKI Smenomiaarne ipparsenrapa il AOCTIToE L OTIMURIOTCR
OITE=2. 8.3 12 iy T. Kommuecrsofolyuaonpmcs xapakTeq, copepaarensii  roysmoi |
Guneron 2. Blocsosnaro OTIHARTCR YPUSSHL, OB OO IR TE L B TS
Gonere 5 muan nofsarepoana 12| IOBEPXHOCTINOCTENY |OTAATeR craboiifmn, JaeTcs o
LT Tesam, |Goan vy HBCTH M MATOHE [CTPYETYPeposanng. (1 uepukmnasom s
npoiitennss a1 monpocon 10 COAEPRATENLNDCTE [CThI, packpuTofoTmeT, KaK H3|
cesectp. Teopenime Jeozepacans i, COAEPAANIEE | COMepRcanIse OCHOBHEE BOIPOCE
CRE monpocs | ciamena Glanera pacapuro [Gneera,  asewrcs |Biera, T2k 0 ma
EAKITCN nofsarpyaneeTcs  gars{cnabo, MAEHTCH | HETORMHOCTH TP | O TR
A, oTBET N HE SReT [HETONHOCTI nps |oTmETE mafofyuammmiten
meprLx oTRETONR Tt ma | qonoammensnese  fcnobogno miageer
OCHOBHLIE BONHSCL | BMIPOCLE; 3 LI
Glanera; napymens [HeaocTaTrEe ORIATHANIE
SOIHES HLNGKEMIEN, |ACEpT SO "
OTCYTCTRYET npodiaes nojaokraTe L
OC MBI IEHHOCTE ooty s packpLasacT
npeacTanimesone  |nonpocos Geaeta |apoboesay,
MATEpIATL PEUKEEEHHY I B
GoseTe;
ody A miBcs
EMOBCTPRPYET
YMEHHE HECTH
NS W BCTYIETL)
n XYY,
THCKYCCHHY

®OHJ] OIEHOYHbBIX CPEACTB
JUIA ITPOBEJJEHNM A TEKYILETI'O KOHTPOJIA
Texymuii KOHTPOJL MO JAUCHUIUIMHE «MaTematuka» MNpoBOIUTCS B (opme
KOHTPOJIBHBIX W  pacueTHO-Tpaduyeckux pador. Kpurepuu oreHuBaHUS
pe3yibTaTa npuBeICHbI B Ta0I.2.

TeMbl KOHTPOJILHBIX M PacuyeTHO-TPpadguuecknx pador
» PacuerHo-rpaduueckas pabora mo teme: "DIEMEHTHl TEOpPHH (QYHKIHH
KOMIUIEKCHOM TIepeMeHHOon"
» KontponpHass pabora mo teme: "Matpunbl. Onpenenurenn. Pemrenue
CHCTEM JIMHEUHBIX YPaBHEHHIT"
» PacuetHO-Tpadudueckast pabora 1Mo TeMaM BEKTOPBI, CKaJIsIPHOE, BEKTOPHOE
¥ CMEIIaHHOE MPOU3BEICHNE BEKTOPOB
» KontponbHas pabota mo Teme: "OCHOBHBIC TTOHIATUS U METOIBI
AHAJIUTUYECKON reomeTpun”
» KoHTposibHas paboTa no teme: " [Ipesies mocjsiefoBaTEbHOCTH U
npejesa QyHKIUA"
» KoHTposibHaga paboTa no teme: " JlupdpepeHumpoBanve GyHKIUU 010
nepeMeHHoO#R"
» KonTposbHas pabota mno TeMe: "HeompejeseHHbId HHTerpaJl.
OnpenesieHHbIN HHTerpaa”
» KontponwsHas padota o teme: "OCHOBHBIC IIOHATHS U METOIBI TCOPUHU
mudepeHIanbHbIX YpaBHEHUT"
» KoHTposibHas paboTa no TeMe: "@yHKIIMH HECKOJbKUX ITEPEMEHHBIX "
» PacuetHo - rpaduueckas padota o teme: "KpaTHbie, KpUBOJTWHEHHBIC U
MMOBEPXHOCTHBIE MHTETPAJIbl. DJIEMEHTBI TEOPUH MOJIA"
> Kontponbnas pabora mo teme: "Hucnosblie U GyHKIIMOHATBHBIC PSBI"
» KontpoarsHas padota o teme: "OCHOBHBIC IIOHATHS U METOIBI
OMNEPAIMOHHOTO UCUUCIICHUS "
» KontponeHass pabora mo paszgeny: "OCHOBHBIE TIOHATHS TEOPHHU
BEPOSATHOCTEN U MAaTEMAaTHYECKON CTATUCTHUKHU "



KoHTponbHble pabOThl MPOBOAATCA B ayAUTOPUU B 3alllIAHUPOBAHHOE
BpeMsI.

IIpumepsl 3agaHNH 1JIA KOHTPOJIbHBIX M PACYETHO-TPauIecKHX padoT

PacueTrHo-rpaduyeckas padora no reme:
"JyieMeHTHhI Teopuu QYHKUMU KOMILIEKCHO nepeMeHHOMH "

3amanue 1. Halitu cymmy, pa3HOCTb, TPOU3BEJCHUE U YAaCTHOE JBYX KOMIUIEKCHBIX YHCEN B
anreOpandeckoit popme.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.
1.9.
1.10.

z1 =3 -3,
21=—3+3i,
71 = —5-—+31,
z1=7+21,
2124—2i,
z1 = —2\5+ 21,
71 = 243 — |,
le\/2+3i,
z1 = V3 -3,
z1 = 3+ 3],

z, = =71+ 71
z; =53 -7i.
zz=7+7i.
zo = —6—4\21i.
z, = —6+6V3 1.
ZZ=6_4i.
z; =6+091.
Zy=-7-5I.
Z> =8+ 71
22:7—6i.

3amanue 2. BEIMOJIHUTEL BO3BEACHHUE B CTENEHh KOMIUIEKCHOI'O YHCJIA.

2.1.2) (—4 + 4i)1/4, 6) (=4 + 4i)10
2.2.a) (N2 +V21)1/5, 6) (N2 + V2 i)20
2.3.a) (=2 — 20)1/3,
2.4. a) (2 + 2i)V/s,
2.5.a)(=1 —1)17,
2.6.2) (-1 +i)l/4
2.7. a) (7 — 7i)1/5,

6) (—2 — 2i)7
6) (2 + 2i)*
6) (=1 — )8
6) (—1 + )4
6)(7 — 7i)12

2.8. a)(—V5 — \5i)1/3, ) (—V5 — \5i)10

2.9. a) (3 + 30)1/6,
2.10. a) (=4 — 4i)1/4,

6) (3 + 30)2°
6) (—4 — 4i)®

3aHaHI/I€ 3. Pemmthb YpaBHCHHS HAa MHOKCCTBC KOMIIJICKCHBIX YHUCCII.

3.1.a)x2+1=0.
3.2.2)x2+2=0.
33.2)x2+3=0.
34.2)x2+4 =0,
35.2)x2+5=0.
3.6.2)x2+6 = 0.
37.2)x2+7=0.
38.2)x2+8 =0.
3.9.2)x2+9 = 0.

3.10.2) 2x% +1 = 0.

6) x> +3x+4=0.
6) x> —2x+3=0.
6) x> —5x+7=0.

6)x*+x+2=0.
6) x> +3x +3 = 0.
6)x*+x+1=0.

6) x> +4x +5=0.
6) x> —2x+2=0.
6)3x*—x+1=0.
6) 2x* +2x + 1 = 0.



KonTtpoabHas pabora no reme:
"Marpuubl. Onpeaenuresu. Pemenue cucreM JIMHeHBIX ypaBHeHHIT"

3ananue 1. Beimonuute neiictBus Hax marpuiiamMu A-B+kiB+koE, rae

1220 2-1 k1

[ 2345 1 k, 3 2

A=l 1325 5|k, 2 4 3

32 4-3/ 1 3 20
1.1. kl :5, kz :—3, kg =2. 1.6. kl =— 3, kz :"-1-, kg =0
1.2. kl _3 k2:1: k3:D 1.7. k1:41 kzz?: k3 =
13. ki =4, k=2, ks3=—1 1.8 ki =—5, ks =2, k3=
1.4. ki =1, ky ==5, k3 =3. 1.9. k1 =3, k=7, k3 =—

15 ki=1, k; =—5, k3 =3. 1.10. ki=—1, ky =3, kz=2

3ananue 2. Halimute maTpuily X, pelinB ypaBHEHHE.

Gy r(r 2 5)-G% Y

2.1 10-18
1 -1-2
B I ) R
75 210N 352
2.3, (43) % (57:3?_:3):(2_4 )

2.4.
2.5.
2.6.
2.7. - (

(

2.8.



4 -1 2

G120

0-13

2 1-1
() w3 1)-65

2.9.

2.10.

3ananue 3. Pemmre cuctemMy JIMHEWHBIX ypaBHEHUH TpeMs criocobamu: a) metooMm Kpamepa; 0)
MaTpPUYHBIM METOJIOM; B) MeToi0M ["aycca.

X1 +2x2 — X3 =— 3,

2xy —2x; + x3 =5,

3114‘124‘13 :2,
jxl —sz +213 - 1,
3.2

3.1. 3x1—2x2—x3 =3. 4X1—3XE—X3 =05.
211—3’52 +3x3 =3, 2114‘312—13 =4,
3xy +x3 —5x3 =0, X1 — 2x; +2x3 =1,

3.3.\4x; —x3 +x3=3. 34, \x1—x +2x3=2.
3xy +2x; + x3 =5, 2xy +x3 —x3 =5,
2xy +3x; +x3 =1, 3x; +3x3 —2x3 =8,

3.5. le + x5 +3X3 =11. 3.6. X1+ X2+ X3 = 6.

2x1 —x —x3 =4, dx; +2x —x3 =1,
31’1"‘4—2}’:3:11, 5x1+3x2—2x3 :2,
3.7. \3x; —2x; +4x3 =11 3.8. \ 3x; +2x, —3x3 =0.
2x1—x2 +23’£3 =1, 2x1—|-3x2 +SX3 =10,
3}51 +2x2—x3 =9, 3X1 +7.‘X2+4X3 =3,
3.9 Wi— 4x2 +3X3 =—05. 3.10. X1 +2—.’X2 +ZX3 =3.

3ananue 4. Pemnte cucremy JTMHEWHBIX ypaBHEHH MeToi0M ["aycca.

—le +3x2 + 313 +X4 = 4,
X1 +2x2 - 513 - 4274 = 5,
le — 93'{3 — 6x4 = 3,

—X1+13+X4 :2,
—x1 — 2% +3x3 +5x4 =2,
3xy +5x; —8x3 +13xy, =— 6,

4.1 \ 3xy —x; —8x3 —5xy =1. 4.7. \ —7xq +2x,+5x3+3x;, =14.
X1 +2x2—4x3 —3}54 = 2, —X1 +23’C2+3X3+32T4 :2,
—3x; +2x +4x3+ x4 =6, — X1 —2x7+7x3 — x4 =2,
—X1+3’52+X3 :2, —2x1—x2+11x3+x4 :4,

4.3, \7xy +3x3 — 17x3 — 10x, =— 14 4.9 \3x; —2x5 —13x3 —5x4 =— 6.

4.5.

4xy +x3—21x3 — 8xy =21,

) —3x; +5x; +10x3 — 17x4 =— 10,

x1—5x3—x4 :5,
8xy +x7 —41x3 — 12x4 —41.

x1 +2x, —5x3 —9x, =1,
) 3x1 +4x; —11x3 —19x4 =3,
3x; — 2x3 +x3 +15x4 =3,
42 \—2x; —x; +4x3+6x4 = 2.




x1+2x2—9x3—7x4=10, —x1+x2+x3+3x4=—3,

—2x1 +x7 — 2x3 — x4 =5, Xy +x3 —3x3 — x4 =1,
3xy +2x3 — 11x3 — 9x4 =10, 2x1 +3x; — 5x3 —x4 =1,
4.4, \2x; +4x; — 18x3 — 14x, = 20. 4.8 \2x; +5x; —7x3 + x4 =— 1.
2x; + x, —9x3 — bxy =— 5, 2xq + x; — bx3 =0,
—3x1+2x +10x3 +11x4 =— 10, 3x1 +2x — 9x3 — x4 =1,
3x; +x3 —13x3 — 8x4 =— 5, X1 —2x3 +5x3 +5x4 =— 5,
4.6. —X1 +2x2 +2x3 +514 =—10. 4.10. 8X1 + x99 — 11X3 +6.’X4 =— 6.

PacueTHo-rpajduueckas padora mno reMaM BEKTOPHI,
CKaJIsIpHOEe, BEKTOPHOE U CMEelIaHHOe NPON3Be/ieHHe BEKTOPOB

s tpeyronpauka ABC ¢ 3amannabivu Bepimmaamu A4, B, C HalTH:
1. IMHEI BCEX €T0 CTOPOH;

2. KOCHHYCBHI BCEX €r0 YIJIOB;

3.  miuHy MeauaHsl AM,

4. mpoekuuio Bektropa AB nHa Bextop AC;

5. mnomane TpeyrojibHuka ABC;

Homep 4 B C

BAPHAHTA
1 (-7;-4) (-2;6) (3;-2)
2 (-5;-2) (0; 8) (5;0)
3 (-9;-6) (-4;,4) (1;-4)
4 (-4-1) (1,9 (6:1)
5 (-10;- (-5:3) (0;-5)

7)
6 (-2;1) (3;11 (8;3)
)

7 (-6;-4) (-1,6) (4;-2)
8 (-4;-4) (1;6) (6;-2)
9 (-7;-3) -27) G;-D)
10 (-3;-4) (2;6) (7;-2)

KonTpoJsbsHnas pabora no pasageiy:

«OCHOBHBIC MOHATHS ¥ METObl AHAJIMTHYECKOH reoMeTpHn»
3ananue 1. Jlansl Bepuunsl TpeyronbHuka ABC. TpeOyercs Haiitu: 1) ypaBHeHue croponsl BC;
2) BHyTpeHHui yron B TpeyronpHuka; 3) ypaBHeHue Menuansl BM; 4) ypaBHeHUe U JUITUHY
BbIcOTHI AD.
1.1. A(-5:;1); B(7;-2); C(-1;-5).
1.2. A(1;-2); B(-8;0); C(-5;12).
1.3. A(5;-3); B(-10;-2); C(-3;-10).
1.4. A(-9;2); B(5;4); C(0;-12).



1.5. A(-8;0); B(1;7); C(2;-15).
1.6. A(2:4); B(-3:-10); C(-15:5).
1.7. A(0;-8); B(9:-2); C(-7;1).
1.8. A(-5;-7); B(8;3); C(-2:15).
1.9. A(-4;-11); B(9:3); C(-7:8).
1.10. A(3;-2); B(-12:-6); C(-6;5).

3amanue 2. Jausl Bepmuab Tetpadapa 142 A3 Ay TpeGyercs maiitu: 1) ypaBHeHHe U UTHHY
pebpa A142; 2) yron A14243; 3) ypasnenue rpanu A14243; 4) yron mexy pebpom A14s u
rpanbio 414243, 5) ypapHenne u Ay BHICOTHI, ONYIIEHHO# U3 BepuHE 44 Ha rpanb

A1 4, 43; 6) nnomane rparn 414243 u 06vem TeTpaspa.

2.1. 41(40;0), A4,(—2;1;2), 43(1;3;2), A(3;2;7).

2.2. 41(=2;1;0), A5(2;2;5), 43(3;1;2), A(1;—2;1).

2.3. 41(6;1;5), A,(—1;3;0), A3(4;5; — 2), As(1;—1;6).

2.4, 4(3; —2;1), A(0;0;1), 43(1;4;0), As(5;2; —8).

2.5. 41(0;2;3), A;(1;0; —3), A(—1;4; —2), A(2;—5;8).

2.6. 41(3;5;2), Ay(—2;11; —5), 43(1;2; —4), A(0; —2;10).

2.7. 41(5; — 2;1), 4(0;4;0), As(—1;4; — 2), A(5;2;8).

2.8. 41(1;1;0), A(4; —1;2), 45(0;0; —2), A(1;5;8).

2.9. 41(1; —3;1), 4(-3;2; —3), A3(=3; - 5;5), Ay(—2;0; —4).

2.10. 41(1; — 1;6), A(4;5; —2), A3(—1;3;0), A4(6;1;5).

KonTpoabHasi padora no reme:
"IIpenes moc/jie0BaATEJIbHOCTH U peaesa pyHKuuu'

3aganue 1. Beranciauts npenesnsl.

m 2x2+3x—1 lim 4x2-3x+42 im@
1.1. a) x»—1 ¥*+2x45  §) x~ 5x°-5x B) x—4 ¥ —64
ViT—x—4
r) 301 Vi F8—V10—=
1m—5m22x lim ﬂ)gx_z
I[) x—0 1—cos4x e) x—oo \x—1
Ii cossx—1
)K) =0 322
m x243x+2 lim 4x%4+3x2 ‘m 3x2-5x—2
1.2. a) x~-2 2xZ—x 0) x—m 5x3-x2+1 B) x—2 2x%—x—6
Ji g YV 32 lim (222 2x—3
T) xl—I}% VII—x-3 1) xlfﬁm e) xl—?go (m)
g3 —1

11Tl ——
)I() x—=0 arcsing

im x243x—1 lim =341 lim ¥2—q
13 a) x—>—312+21—3 6) x—)mxs—4x4+8 B) 34313_2?
. ATI9—x—1T3+x . Sin; sinbx ) 145y 2x—2
DI TEm i o)
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. loga (1+4x
llmﬁ;—}
K)x=0 Lz

3x2-2x42

lim i 2x24x—8 im CxZ—x—4
1.4. a) x—14x*—8x+3 0) x—oo 3x+dx® B) x—1 3x*—Tx+4
i VI lim % lim C+2)4x_2
—_ = — el
r) x—=0 Vid—x—4+x I[) x—=0sin {4_) e) x—oo \X—6
In (1+5x)
)K) x—0 arctgdx
lim 3x2-2x—8 ‘m xI-2x+4 lim x2—4
1.5. a) x—=2 x242x—1 6) Y—co Ixi42xy—1 B) x—=2 -8
im Vx¥35-6 i ST sn3x lim C+6)3x_1
r) x=1V8+x—V10—x 1) x~0 44° €) x—ow \x—7
cosIx—el*
K) x—0 aresinlx
‘m x+2x—4 lim x*-2x34+1 ‘m 2x2+3x-2
16 a) x—=3 x2—2x—3 6) x—0o 14532 B) x—=—2 43249342
lim—mw—zl lim 3 lim GH)M—I
r) =7 v32—x—/x+18 )1) ¥—0 sin®5x e) x—co \X+5
arcsin®3x
11 —
K) x—0xIn (1+7x)
lmx2+1l]x+2l] lim 3x*—5x+1 imx3—125
1.7. a) y—1 Sxi—x 6) y—oo 2x3+5x2—x B) ¥—5 x2-25
. x—x . sin®2x ) 142y 14X
lim lim—— lim
r) x—1vx+8-3 1) x—0x tg3x ) x—oo \3+2x
sin (x—3)
1m-—-———
)I() x—=3 x2-5x+6
lim x2+11x+100 lim 34+2x—4x? ‘m 4x2—3x—1
1.8. a) x—=-—1 3x2-5 6) X—+co Sxt—x247 B) x—=1 SxZ—3x—2
i Y2 I tg=sindx i C+2)”_1
1m-—— 1m-—-—— 1m | —
]") x—=5 x2-5x I[) x—0 32 e) x—co \X+4
et x_1
1m-—-—:
)I() =0 1—cosdx
‘m 3x2—2x+2 m Sx5+8x+7 ‘m o+
1.9. a) x—=3 Tx—11 6) =0 3x7+2x343 B) r—1xi—1
im x2+x-2 im xtg2x lim x+1)4x—3
r) y—=1vx+3-2 ﬂ) =0 1—cosdx e) x—oo \x—1
im 2x sin3x
XK) x—01n (1+x3)
lim x2—2x+ lim Tx+dx3+x° im 2x2—5x—3
.10. a) x—-3 ix°—Bx+ x—oo d—3x°— B) x—3 x°+x—
1.10 2x2—8x+10 0 4332 2x6 24+x—12
lim x2-5x lim COS2X—COSX lim (x+3 )4x
r) x=5va+4-3 1) x—0 sin?4x €) x—oo \2x—5
eSx_ESx

lim———
)K) y—( sin2x+sinx



3ananue 2. Uccnenyiite GyHKINIO HA HEPEPHIBHOCTD; CCNIAWTE CXEMAaTHUYCCKHUIA YEPTEK.

—X, x <0,
1 y=4{x’ 0=x<2,
2.1 a)¥ =25, 6) x+1, x=2
[ —2x, x =0,
3 y=1x, 0< x<4,
22.2)y =25 6) 1, x =4
xz, x =0,
1 y=jilgx, 0< x<1,
23.2)¥ =5 6) 2x—2, x=1
2x, x =0,
) y=4{x*+1, 0<x<1,
2.4.2)y =272, 0) 2, x>1.
—xz—i—l, x=0,
y= 0, 0< x<1,
= 2-2 x=1
2.5.a)y =42, 6) ' =
X, x=0,
1 y:[sinx, O< x<m,
2.6.2)y =31 . 0) *-2 x=u
Vvx+1, —1< x=0,
\ y=9 x), 0=x<1,
2.7.2)y =42 . 6) 2, x=1
1—x, x=0,
1 y=[2x2, 0< x<3,
28.a)y =97, 6) 3, «x=2
xz, x =0,
1 y=j4sinx, 0< x<m,
2.9.a)¥ = 5% ; 6) x, x=m
xg, x <0,
T
y={% DEx{E,
3 . T
2.10.2) Y =85 | 6) stnx, X =3

KonTposbnasi pabora no teme:
«InpdepenuupoBanue GQyHKIHHU 0101 NepeMEeHHOI

3ananue 1. HaiinuTe nepByro Mpou3BOIHYIO 3aJJaHHBIX (YHKITHI.
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1.1.

1.2.

1.3.

1.4.

6| Tx—4 .

a) y = Tr+a’

6)y=3*In(x*—3x+7);
B cos®3x .

DY G )

1_.) y= [sin (.’I + Ejjﬂrminﬂx:
A)In(y —x) = yx?;

X = —arcsin3t,

e)
1
V= .f__l. g‘l't_
72x—-3
aj Y= 2x+1;

6) ¥ =log,(x —7)- arctgy/x;

_ tg2x .
B (5x+ 1)’

r) y = (cos Ex:]”“‘?‘"z;
A) v =x +arctg v;

x = 7sin3t,
e)

1 = 4cos3t.

Elj . =4 5x+1_
¥ Sx—1"

6) v = arccos®5x- tgx*;
_logy(4x+5) .

E) ¥ —
Ectgw,-'x
1_.) y= (tEEXjar:sin I:x+1}:
A) e’ txy=e¢;
Ej = '\,l' 1 - ‘r'l‘tz,
7 = arccos?2t.
Flx+3
aj .} - E:
6)y = (x—5)-arctg7x?
In(7x— 3)
B:] yV=—;
It 4x

r) v = (cos (x+ Ejjl"x;
A) e = xy;
x = arctg(t?),
e) 1
Y =1

1.5.

1.6.

1.7.

1.8.

6) v = arccosx?® - ctg7x3;

In(11lx + 3)
B) V= —— 0
cos<5x

r) v = (log,(x + 4))°=™;
a) xlny — ylnx = 1;

1
&) {x =1 Intg?t,

y = —ctg4t.

a] , — I 4-:):.'—1_
¥ 4x+1"’

1
6) y=5"% - arccos5x*;

ctg?Sx
B) V= ——;
)3 In (7x— 2)
1_.:] y= [:SiIlEXj arcctg I:x+2}:
= . =
vET YT y
a)ln = arctg —;
x
r
x = 22
E r
) y=e "

Elj , — & x+6_
‘} xr—6"

6) v = arctg*x - cosTx*;
tg’x(x—2)
In(x+3)
1
r) y = (cos3x)“%x;
B)eY —x?+y°=0;
&) x = cos>t,
r=Insint.

Elj _}’ _ 5 :x:—'?;
x+7

B]}J‘:

6)y=4(x—7)*arcsin3x®

sin®(5x+ 1)
B] V= :
In (3x — 2)
r) y = (arcsinbx)™®v¥;
) e¥sinx = e”*cosy;

x =—47F,
e) { 1

1= Int-—.
t

13



3ananue 2. BeluucInTh npenes, UCIonb3ysach NpaBuiioM Jlonurars.

lim aa lim ttggaxx lim 222 lim £
2.1, x>+ €. 2.2.%°73 . 2.3. v50 x 2.4, x=0 tgx
. 2x—In(142x) . 2x’—cos2x+1 . 2x—e"+1
25 MT— 26, T 27, T
lim 2sinx—sin2x lim x—arctgx lim tgx—sinx
2.8. x»0 ¥ 29.x50 2 . 2.10. x>0 x—sinx |

3ananue 3. MccnenoBath (yHKLIMIO U IOCTPOUTH rpaduK.

C1-24? _ 1-5¢2 A% —2x+1 _ xP—4
31. Y T o 32.Y T a3 33.Y T T2 3.4.Y " 1
3 X —2x42 _ 4x?—12x+1 23
35. Y T 2.1 36.Y T 1 : 37777 =3 38.Y T &

2x2

30.7 T 310 " *tm

KonTpoasHasi padora no pasjaedy:
"Heonpenenennsplii nHTerpaJa. OnpeneneHHblil HHTErpai’

1. Halimute HeonpeneneHHbIM HHTErPAJIbl METOJIOM HEMOCPEACTBEHHOTO HHTETPUPOBAHHS.

3
3+t -2x 2x2+3..s§—1 3~.;x+4x -5
1.1. =% dx, 12.J ax. 13.) dx,
2\x—x7+3 /x 2 —x+4
14 J‘vx%‘;+dx. 15-1'\.1 2x+5dx. lexV;x dx_
3 24x ) 23 —\x5+1 3x2-3F+2
—~==13)d E L S
7. ) (‘E % T LA dx,
2x —VEH
dx
1.10. f P )

2. HaitinuTe HeomnpeneneHHbIe MHTETPANIbI ITyTEM BBEACHUS MHOXKHTEIS 10T 3HAK
muddepenimana.

dx
3 v arctg3xd J-
2x*—-1. .2 .
2.1. fe X dx; 2.2. 1452 X 23 sin?x- Jctg‘*x
cosbx J' arccosdx
e % . ol=6x% g .
2.4, J-sm‘it’ua: ; 25, 7 Ji—1e2 2.6. fx e "dx;
arcsin®5x (ctgot xdx
d Y ctg X . :
2.7. f Vi1-25:2 2.8. f sinx 0% 2.9. J-sz +1

[ dx
2.10. (1+x2}-a'rctg?x

3. HaiiauTe HeonpeaeneHHbIe HHTErPaibl METOIOM HHTETPUPOBAHHUS TI0 YaCTAM.
31 f (x% +3)e*¥dx; 3_2_f (4x% 4 3)sin3xdx; 33 fln (2x +3)dx;

34 [ (2 + l)cosg dx; 35 [ x2e3*dx; 36. farctg%dx;

3.7. J (2 —x +1)e ¥dx; 3.8. fxz(sinx +1)dx; 3.9. fxlnzx dx;
3.10. J xe 5% dx.

4, Haiigute HCOIPECACIICHHBIC MHTCI'PAJIBI OT PALIMOHAJIBHOTO BBIPAXKCHUA.

14



J‘ dx . J- Ix2+1 X J‘ dx .
4.1.7 x(x*-1)" 4.2.7 -1 4.3.7 (x—1)(x42)(x+3)’

J' dx . J- x—4 dx: J‘ xdx .
4.4, (x—l)(x2+3x+z)' 45, 70 a5 46,7 (P-H@+D)’

f 4x2—13x47 ) f (Tx—x"—4)dx
4.7. f 3—2x2+3x 4.8. 7 (x—1)(x+3)(x—4) i 4.9, 7 (x+1)(x*-5x+6)

f (3x2+20x+9)dx
4.10. 7 (x+5)(x*+4x+3)

5. Haiinure HeonpeneneHHble MHTETpaibl METOAOM 3aMEHBI IIEPEMEHHOM.

_ irs &
x+ % (VE+1) (yx+) x+vVaZ+Sx
5.0) wEDO s2) T 531 S 9%
Zﬁ-l-%ﬁ ] -\,'E—%,"'_ . \3x+2 )
5.4.f 2aryE OO 55, ) Te 8w 105 5.6.f a2
Vr+l Ji-23 Vx+3 )
5.7.7 YxFi+ 9T Er Pl f2vx+vx o 5.9.f1+%m X
\.'x—l
| dx.

—_—
5.10. © vx—1+3x-1

6. Haiinure HeonpeneneHHbIE HHTETPabl ¢ TOMOIIBIO YHUBEPCAIBHON TPUTOHOMETPHYECKO N

IIOJICTAHOBKMH.

J‘ dx . J‘ dx . J- 3sinx—2cosx -
6.1. 7 2+4sinx+3cosx’ 6.2. 7 S—4sinx+Zcosx’ 6.3. 1+cosx ’

J‘ dx . J‘ dx . J‘ dx .
0.4. Y 543cosx—5sinx’ 0.5. ¥ Scosx+10sinx’ 0.6. " 3+2cosx—sinx’

J‘ x J‘ dx . J‘ dx .
6.7. " 5-3sinx’ 6.8. 7 B8—4sinx+Tcosx’ 6.9. 7 3+5cosx’

J‘ dx
6.10. ¥ 2sinx+3cosx+3°

KonTpoabHasi padora no reme:
"OcHOBHbIE MOHATHS M MeTOAbI Teopuu a1 depeHIHATBHBIX YPAaBHEHUI1"

3amanue 1. Halimute obuiee pemenue nuddepeHnanTbHOT0 ypaBHEHUS.

_ — _ Xy,

L1 )(x 1}y +2xy =0; 6)y ey
2. 9.3, CL A2
B)y xy—Zx, r)y+x—yx.

1.2. a)xydx +(x+1)dy =0;

' 1
gy Y9N =

casx

1.3. ) V¥* +1dx = xydy;

B) X2y +xy +1=0;

14, 2%y =1-%°
B) YV = x(y — xcosx);

15.a) XY — ¥ =V
B) (2x +1)y =4x+2y;

6) (x +2y)dx — xdy =0;
ry +2y =y’

6) ¥ +x°y = xyy;

r) y = y*cosx + ytgx.

x+y

oy =—=—=;
r (- )y +2xy = xy>.

6) (x* + yH)dx — 2xydy = 0;
r) y —ytgx + y*cosx = 0.

15



16. a)yctgx +y =2; 6) (% — 3yY)dx + 2xydy = 0;

N
B)y 1—x=0;

p r) (1 —xH)y +2xy = xy~.
1.7. a)xyl"':":yzi @xyl—y=xtgf;
g xy +y—e*=0; Y +y=x/y.
18 2)yy(1+ ) =e" 6) xdy — ydx = ydy;

B) (xz + 1)_)}'. +4xy = 3, r) xydy = (})2 + x)dx
19.2) 0 + Ddx+ Py —y)dy; 6 (0 —3x)dy + 2xydx = 0;
p) Xy — 2y = 2x%; r)xy +2y +x°y’e* =0.

1.10. a) y =107 6) xy =y — xex;
B) y =2x(x*+y); r) y xX3siny = xy — 2y.

3ananue 2. Haiitu ob1iee penieHue TuHeHOro aud@epeHuaibHoro ypaBHEH!sSI BTOPOTO
MOPSIIIKA.

2.1. a)y +y —2y=0; 6) ¥y +4y=0.

22.a)y —2y +y=0; 6) ¥y +9y=0.

23. 2)y —4y +13y =0; 6) ¥y —4y =0.
24. 2)y —5y +6y=0; 6) ¥ +3y =0.
2.5. a)y —2y +10y =0; 6) ¥y —2y =0.
2.6. a)y +2y +17y =0; 6) ¥y —4y=0.

27. a)y —4y +20y =0; 6) ¥y +9y =0.
2.8. a)y —4y +5y=0; 6) ¥ — 49y =0.
29. a)y — 5y +4y=0; 6) ¥ +16y=0.
2.10.2)y +4y +5y =0; 6) ¥ +5y =0.

KonTpoabHasi padora no reme:
"@MYHKIHUN HECKOJIbKHUX MepeMeHHbIX"

3ananue 1. HaliTn yacTHBIC TPOU3BOIHBIC TTEPBOTO TOPSIIKA.

11 z=x3+2y3—7x’y*

_ Xy

1.2. x;ry
X y
Z:—+_
1.3. v 2

14, z=+2xy+y?
Y
15 = x*/fﬂz
Z:

1.6. Vad4y?

¥
1.7. Z = eéxX

16



1.8. z=xe™V
19. 27 a‘rct(g%
1.10. Z = xye**¥

3ananue 2. HaliTu yacTHbIe IPOU3BOAHBIE TIEpBOTO Nopsiaka B Touke M(1;1;1)
21.u= yx3 +xzt + yzz

X
U= —
2.2. Vxtyi+z

¥ Zz
23" (I)
2.4.u=%X
25 U= xzy —Jxy+z2
26.u=sin(x+2y) +xy’z
27.u=Mn(E-x) + vz
28 u=x>—arctg(y +z%)
29 u=xyz+3x—-5y+z+2
210 u = cos (2x + y) + x’yz

3amanue 3. 3amana pyukuus z=f(X;y). [Tokaxure, 4TO OHA YIOBIETBOPSIET YKa3aHHOMY
PaBEHCTBY.

7 82z 8%z
z= arctgl, —+—==0
3.1. x axt o ay
5 5 18z 18z =z
32.z=yIn(x"—y ), xdx  ydy ¥
v 18z 18z z
[ A R |
3.3. =y’ xax  yay y*

2

¥ . 2 0z fz 2
z==—+arcsin(xy), x*—— xy—+yv- =0

= (xy), 2o —xyooty

3.4
AP SIS Y 1. SN AR
3-5-2—2y+2x+x > Xt — xya}r+y =0
92z ﬁzz_
3_6_z:ln(x2+y2+2x+1), a?+ﬁ_0
— Xy 2'3_22_ a_zz':_
37 Z=€7, X5z 233 2xyz
. 2_ .2 20z oz _
38, z = y“sin (x* — y°), v ax—l—xyay—ny
i A ke
39. 275 Yoy ayvor
— arctgl, xZy ¥
3.10. z = aretg=, xax—l—ya}r—ﬂ

dz
3ananue 4. Haiiqure dt’

4.1. z:x2y3, x=1t+2 Hy:3t4—1
z:xsin%, x=1+4+3t wy=vV1+1¢t?

eCaH,

4.2.

43 z=e*Y x=rcost my==t
2

4.4 z:}T , x=1-¢% Hy=e

17



45 z=e%In(x+y), x=2t> wy=1-2¢
46. z=In(x+Iny), x=e*" +2 mwy=Int
47 z=In(x+{2+y?), x=t"4+1 ny=¢
4.8. szze%r, x=In*+1) wy=1>
4.9.2’:%33?2, x=004+1 wy=2t>—-1
410 z=In(y+Inx), x=e*4+2 mwy=Int

3amanue 5. Beraucnurte npuOImKeHHO, 3aMEHsIs TIOJTHOE MpHUpalieHne GyHKINU TOTHBIM
nuddepenHnmanom.
51. z=(2,003)°(3,004)°

5.0 z=+1,02-30,97

53 Z=arctg (35-1)

54, z=In[(0,09)°+(0.99)7]
55 z= (0,09)*%
56. z=(1,03)%"

B 2,03
57. %7 203)+297)?

_ (1.04)°
5g Z7= ety Yo

59 z=4+/(102)7%+(197)3
510. z=In (V402 —3/097)

3amanwne 6. Uccnenyiite Ha SKCTpeMyM (QYHKITHIO.
6.1. z=4(x-y)-x2 -y

6.2. z:x2+3y2—x+18y—4

6.3, Z— x? +2xy — 3y2 +1

6.4, Z=2xy— 3x2 — 292 +10

6.5 z:x2+xy+y2+x+y—1
6.6. Z=3x+6y—x' —xy—y’

6.7. z=x +y° —3xy

6.8. z=x +8y gxy+l

69 Z= Xt y4 —2x° +4xy— 2y2
6.7. z:x2+xy+y2—6x—9y

6.8. z:x2+2xy—y2 —2x — 4y
6.9 z=2x +3xy’—15xy

6.10. z = x> +3xy* —15x — 12y

7. Nana pyHkius £ = f(x,¥), rouka A u BekTop S. TpeOyeTcs HalTu grad z B Touke A 1o
HaIpaBJICHUIO BEKTOPA S.

7.1. z=In(x?* +y?), A(3;4), s=i—j

72 z=x+y>—3xy, A(21), s=5i—12]

73. z=xy, A(L2), s=i+j



74, z=xsiny—ycosx, A(0;0), s=3i+2j
75 z=x+y), A(2;,—-2), s=—i+j

1 . .
76, z-ln(x—i—;}, A(1;1), s=3i—4

27 z=In(x* +4y%), A(6;4), s=4+3j
78 z=x +4y’, A1), s=—i+2j

79 z=x —2xy+3y—1, A(1;2), s=2i— 3
710, z=% 4y, A(;2), s=i—j

8. Haiitu Bce yacTHbIE MPOU3BOIHBIE BTOPOTO MOPSJIKA.
8.1. flx,y) = xy( +y° —3)

82 flxy) =y (1—¢e)

8.3. f(x,y) = In(x* +y)

8.4. fx,y) = x(1+ y*2%)

8.5 f(xy,2) = In(x* +y* +2°)

8.6, flx,y,2) = sinx—z}

8.9. f(x,y) = In(x* +2y)

8.10. f(x,y) = y(x* —y* = 7)

9. Hanuiure ypaBHEHUE KacaTEIbHOM MIIOCKOCTH M HOPMAaJIU K MOBEPXHOCTU Z B TOUKE M.
901 z=2x>—2xy+v* —x+2y Brouke M(1;1;1)

2

99 Z= x?—yz B TOYKe M(2; — 1;1)

03 z=In(x%+v%) BroukeM(1;0;0)
9.4.x(y +2)(z — xy) =8 B rovKe M(2;1;3)
05 x> —v* — 2z =1 Broyke M(3;2;2)

9.6. (z° —xDxyz —v° =5 Brogke M(1;1;2)
97.e" —z+xy=3 Brovke M(2;1;0)

08. 3x* +2y* + z=21 BToyke M(2;3;4)
909 xy+ v +z=1 BrovkeM(1;2;1)

9.10. z = In (x* +2y*) B royKe M(1;0;0)

10. Haiiaure Hanbosplee 1 HaMMEHbIlIee 3HaueHus QyHKIMHU B 3ajaHHO obOnactu D.
101, z=6xy—9x* —9y* +4x+4y, D:0<x<1 0<y<2
10_2_z:x2+xy, D:—1=x<1 0=y=3

103. z=3x* +3y* —2x—2y+2, D:x=0,y=0,x+y=<1
104 z=3x> +3y* —x—y +1, D:1=x=5 y=0,x—y=1
10.5. z:x2+2xy—y2—4x, D:y=x+1, y=0, x=3
10_6_z:x2+2y2+1, D:x=0, y=0,x+y=3

10.7. z=x*+3y  +x—y, D:x=1, y=2—1 x+y=1l

108, z=x*+2xy+2y?, D:—1<x<1, 0=y=<2
10_9_223—2x2—xy+y2, D:x=1, y=20, y=x

10.10. z=2x"+2y" +1, D:x=0,y=z0,x+y=3
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PacuyerHo - rpaguyeckas padora nmo reme:
"KpaTHble, KpUBOJIMHEHHbIE H TOBEPXHOCTHbIE MHTEIPAJIbI.
DJIeMeHThI Teopuu moJis'

BAPHAHT 1.
1) BeuHcIHTE ApoiiHoi muTerpan no obaacty . [lapameTpsl 3anaqmn:

H(l E_rzy '+ l6x y} ] dxdy;
fi

. 2
D:x=lLy=x", y=—+x
1) Haiitd nnowans GUrypsl, orpaEd4eH o JaHHEMH THHEAMHE. [lapaserpsl sagaqm:
y=3/x, v=4e', v=3 y=4

3) BuiyHcnHTh TpoiiHoil HeTerpan no obnacti V. Ilapamerpsl :anaqs:
Hj x dx dy dz;
v

Fiy=10x, y=0,x=1,

z=xy, z=0.
4) Hafiri obwes Tena, 5a7aHHoro orpasHeHB0ITHMH ero NopepXHocTAMK. [TapaveTpe 3amavi:

y:IEnJ"E, y:\J'rE:ﬁ

z=0, x+z=2.
5) Buumcnnms kpusonnseiineii warerpan [, f(x,y) dl, rae L = oTpesok npamoii, axmouennslii
Mek Iy ToukaMi A H 8. [lapaseTprl 3a1a9M:

[(4¥x=3Jy)dl, 4(-1,0), B(0,1)

L

BAPHAHT 2.
1) BeuHCIHTE ApoiiHol muTerpan no odaacty L0, [lapameTpsl 3agaqm:

H (9.‘:3 ¥ +48x°y’ )dxdy;
o

D: x=1, y=+/x, y=—x3.
2) Haiiti nnomans fHrypsl, orpaHd4eHHol JaHHEMH THHHAMH. [IapaMeTpel tagaqm:
x= 1{315 - yi Lx=60 —«.||'36 —yi .

3) BuuHcoHTe Tpoiinodl HuTerpan no obnacti V. [lapamerpsl 3anaqn:
Hj v dx dy dz,
T

Vi:y=15x,y=0,x=1,

z=xy,z=0.
4) Haiiti o0ses Tena, ajaHHoro orpaHYHEIFIIHME €00 DoBepXHOCTAMI. [TapaMeTprl 3a1a4n:

y= SJ;., ¥ :Sxﬁ,
=0, z=5+5x/3.

5) BrMHMCIHTE KpHBOIHHelHWE HHTerpan _|'i flx,y)dl, tae L = oTpesok npasodi, JakmodeHHBIH
MeE Iy ToukaMi A B 8. [lapaseTpr! 3a1849H:
[(4x+x7)dt, 4(0,0), B(1,2)

KontpoabHnas padora no pasageiy:
"UucaoBble U GyHKIHOHATBHBIE PAABI"

3a)IaHI/Ie 1. HCCJ’ICI[yﬁTG Ha CXOAUMOCTDB 3HAKOIIOJIOKUTCIIBHBIC PABI.
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o0 n?+1 oo 1 oo T c N
11 a)Zn=1gni3; 6)2n=15275 B)2n=10Tgn r)Ln=17

12

1) 2n=1 (n+1)!”

o _m_ w 1 o o T oo (D!
12, )l 1Tent  6)2n=1omt;  B)2n=15MGarsr: ) Zamim
[ra] n?
H)Znﬂm-
w 1 oo 5n+1 oo T w n(ntl)
1.3. a)zﬂ=1“_v'§; 6)E“=1(?H+B)2; B)E“=1(4ﬂ+1)3; r)Eﬂ=1 g3n

w  (m)1?
anl zﬂz -

)
oo n+3 oo 1 o0 n w 1 (E)“
14. a) Eﬂ:l 5n+1; 0) Eﬂ:l V3n+2; B) E1’1=1 n°+9; T) Zﬂ=1 n \s/ '’
]
zm_ n: .
n) “n=12n41
oo n o0 1 o0 n oo 5“
15, a)2n-17m11; 6)2n—17EnTs B)2n-129% r)2n=15"
!
P
21) n=1 1gin-1
1 o0 n

oo 3ni45n—1 oo
16, a)Treludrams  6) 2=l

oo nl
H) Zn:]_ 23ﬂ+1 "

o n(n+l)
B) Zn:l(ﬂ2+5)2; F) E‘n:]_ 53?‘1 )

3n2—1

b

fee) 1 0 n!.e2ﬂ.

o0 1 o0 T .
1.7. a)EH=1(1+2_“); 6)En=1tgﬁ; B)EH=1(2n—1)2; p)En=1 o
2

(vl T
) Zin=t 3

5o 2m2 4 2n+1 g 1 e 1 y© ‘1‘_““;
1.8. a)“n=lon?i2n+1; 6) “"=1(4n+5)%; B)“n=1y2nt1; T) =1(J5)
34?:—3
Y =
I[) n=1 mn
on o0 1 o0 1 o0 25?1—3

1.9. a) Eﬂ=19n2+2n+1; 0) E“=1ﬂ(ﬂ—1)2; B) E“=11n(3ﬂ+1); r) z:“’1=1(ﬂ+1)!;

w 1 ()"
,u)zn:lz (3) '
o 5P+l o0 1 oo 1 w nl
1.10. a)EH=1 10n? ; 6)2n=1{n+2)'ﬁ; B)E“=1(3H2+4)2; r)zn=13_n’

INCR

3ananue 2. Mccnenyiite 3HaKONepeMEeHHbIE Psi/ibl Ha a0COTIOTHYIO U
YCIIOBHYIO CXOJIUMOCTb.

o (178, o (CD"(2n+1)’
2.1. a) En:1f4ﬂ—3)2’ 0) Yin=1 3nn

o0 {—1)“_111. Eoo —n"
22. a)2n=1"m 6)En=1Tmmm,

o (—1)" ) oo . n+1
2.3. a) E1’1=1"\,"51"|L—i—4’ 0) En=1( n* In+1.

yoo O™, yo D"

2.4. a)=n=1 2n?+5 "’ 6) <n=132n7s.
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{ 1)ﬂ L o0 n+1
25. ) Ln-1 b gy La (T

w (= 1)“ tn w (—1)"
26. a)2n=1 Eng ¢ G)Zn=1 .
o (D" !(2n+1) w (—1)"
2.7. a)Z =1 nm+1) ! 0) En=1(3n_gjg_
o (D" (—1)*(n+1)
28. a)lni w0 G)Lni aZar .
o (W w (D"
2.9. a)2“=1 32n1) ' 6)Ln=15mat.
E {1) 200 ="
2.10. a) n=132nr1’ 0) “n=1 (n+1),

3ananue 3. Haliagure nHTEpBall CXOJMMOCTH CTETIEHHBIX PSJIOB, HCCIEAYHTE HAa KOHIAX

—— 2
3.1. a) EL%; 6) Elegfz;_
3.2 a)E:;l — 6) Ln=1 s
3.3, a) 2t o 6) Zn=t {Hzi}gﬂ
3.4, a) oty ) E:;l%.
3.5, a)Eil%; 6)2:;1%.
o
3.6, a)Eilzm—xa}z; &) Znet
3.7, a)Znet 2O, G)Eil%.
3.8, a)2f=1(2c,=_?; 6)2;.;1@;2;.%

oo 3" x" ) o {x_3}2?1.

39. a)2n=1nnia)  G)Lmet

x‘?‘l.

5o . ye (=1
3.10. a) “n=12n+5’ 0) “17=1 (n+1)-4",

KonTpoabHasi padora no reme:
"OCHOBHBbIE IOHSATHS U METObI ONIEPANUOHHOTO0 UCHHMCIeHUs"

3ananue 1. Haiftu opuruHan no JaHHOMy ero u300pakeHHIo.

1 BT p'-1 3 5p+3 ) pi+3pte 15
p24+3p’ et (p-1) = (p-1)(p*t2p+5)’ " plp-1)(p-2) e
p—4
plipi+4p+s)’
-3 p+3 . p-1 | 1 .
16, —4———; 1.7 —4———; 1.8, ——; 19, ———; 1.10.
plp*+3ptd) plp*—4p+3) pi+3p pti2p*+p
1
(p-1)%(p-2)%’
3aganue 2.
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Ilo oannomy zcpagpuxy opucunana Haimu u300pax@ceHue

-~

f(t)

Puc. 1

2B

Puc. 5

Puc. 7

0 / a 2a t
-B
Puc. 4
F s f(t)
,,,,,,,,,,,, p—
3 !
201 T P i
1 |
| |
0 a 2a 3a tr
Puc. 6
rFs f(‘t)
]' I |
I I R
0 a 2a 3a tr
Puc. 8

v

3amanue 3. Mcmosib3yst TabaMIly OpUTHMHAlOB M M300paXeHUH M CBOWCTBa IMpeoOpa3oBaHUi
Jlamnaca, HaliquTe N300paXKEHUS CIETYIOIMIMX OPUTHHAJIOB.

3.1. f(t) = 3e° — 2sin3t + 4
32.f(t) ==—8t> +4t—1
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3.3.f(t) = tfe‘Ef
3.4. f(t) =2 r‘l

3.5. f(t) = e * (sint + cos2t)
3.6. f(t) = efros?2t

3.7.f(t) = G + t4) sinbt

3.8. f(t) = 2t%e®* + cos10t — 5
3.9 f(t) =3t T+ 2t — 1
3.10. f(t) = %5;’1131: -5

Baganne 4. Haiitm wacTHOe perueHne Iu(dEPEHINATEHOIO YPaBHEHHS, YIOBICTBOPSIOLICE
HAYaJIbHBIM YCIOBHSIM.

31 x"—4x'+4x=t+1, =x0)=0, '(0)=0.

3.2. x"—9x = cos3t, x(0)=1, «'(0)=0.

33. x"+x=2—-10e%, x(0)=2, x'(0)=—6.

34. x"—4x=t—-1, =x(0)=0, x'(0)=0.
35.x"+x=2ef, x(0)=1, x='(0)=2.

36. x"—2x'+2x=t+1, x(0)=0, x(0)=0.

37. x"—7x'+12x = —e*, x(0)=0, x'(0)=0,

38. x"—x'+2sint =0, x(0)=1, «(0)=2,

3.9. x"—x'+ x = 2sint + 3cost, x(0)=2, x'(0)=-3.
3.10. x"+3x'+2x =4¢t, x(0)=10, x'(0)=0.

KonTpoasHasi padora no pasaedy:
"OCHOBBI TEOPUHU BEPOSITHOCTEH U MATEMATHYECKOH CTATUCTUKH'

Yacte 1. JluckperHas ciaydailHasi BEJIMYHHA.
3aaHue: COCTaBUTh 3aKOH paclpeieieH s, HAWTH MaTeMaTUYeCKOe 0)KHIaHUE, TUCTIEPCUIO U
cpeHee KBaJpaTUYeCcKoe OTKIOHEHHE.

1. Tpu crpenka CTpENSIOT MO LeTu. BeposaTHOCTh momagaHusl B IENb MEPBOTO CTpesika paBHA
0,75, nns Broporo 0,8, a mis tperbero 0,9. HaliTu BeposSTHOCTH TOro, YTO: a) BCE TPH
MONaaAyT B LieJb; 0) TOJBKO OJMH MOMAJET B Ie/b, B) JBOE MOMAAYT B 1LIE€Jb; T') BCE TPOE HE
MONaAyT B LIETb.

2. Ilepssiii crynent u3 30 BorpocoB Beryumi 20, Bropoit 15, a tpetnii 10. Kaxaomy 3aaaroT mo
oaHOMY Borpocy. OmpeneiauTb BEpOATHOCTh TOTO, UTO: a) BCE TPOE HE OTBETSAT HA BOIPOC; 0)
TOJIBKO OJIMH CTYIGHT OTBETHT Ha BOIIPOC; B) JIBa CTYJIEHTa OTBETAT Ha BOIIPOC; T') BCE TPOE
OTBETST Ha BOTPOC.

3. B ypue 20 mapos (15 6enbix, 5 yepHbix). Haynauy B3suin 3 mapa. KakoBa BeposITHOCTH TO,
YTO: a) BCE YepHbIe; 0) TOJBLKO OJMH IIap YEPHBIA; B) Ba IIapa YE€PHBIX; I') HET HU OJHOTO
YEPHOTO.

4. BeposiTHOCTh TOTO, YTO B3ATas HaAyraj JeTalb W3 MNapTUU OyaeT U3 mapTuu OyaeT
OpakoBanHO# paBHO (,2. HaiifTu BEpOSTHOCTH TOTO, UYTO M3 TPEX B3SITHIX JIETaleli: a) Bce
OynyT OpakoBaHHBIMU; 0) 071Ha OyeT OpakOoBaHHO; B) Be OyayT OpakOBaHHBIMU; T') BCE TPU
He OyayT OpakOBaHHBIMH.

5. K momenty Bpemenu T mnpuObITHS CyaHa TEpBbIM Npuvan JOKEH OCBOOOIUTHCS C
BeposiTHOCTBIO (,8; BTOpOil ¢ BepoaTrHOocThiO 0,6; Tpetuit — 0,7. KakoBa BepOsSTHOCTH TOTO,
YTO: a) BCe TPH MpHuana OyayT CBOOOTHBIMU; 0) TONBKO OMUH OyaeT cBOOOJHBIM; B) JBa
npuyana OyayT cBOOOIHBIMHU; T') BCE TPU MpHUaia OyayT 3aHSITHIMU.
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6. IlepBoe cynHo mpuObIBaeT B MOPT MO rpaduky ¢ BeposTHOCTHIO 0,8; BTOpOE ¢ BEpOATHOCTHIO
0,9; Tpetbe — 0,7. HaiiTu BepoATHOCTH TOTO, YTO: a) BCE TPU MPHUAYT 1O rpaduky; 6) TOIBKO
OJIMH MPHUJIET 10 rpaduKy; B) ABa CyaHA MPHUIYT N0 IpaduKy; I') Bce MPUAYT HE 1O TpaduKy.

7. BeposITHOCTh TOrO, YTO AETajb HYXHOTO COOPIIMKY THUIIA UMEETCS B IIEPBOM SILIMKE paBHA
0,9; Bo Bropom — 0,7; B TpetbeM — 0,4. HaiiTu BEpOSTHOCTH TOTO, YTO HYXHas JETallb
HMMEETCs: a) B TPeX AIIMKax; 0) B OJHOM SIIIMKE; B) B IBYX SLIUKAX; I') HE UMEETCS B SIIHUKaX.

8. Tpu crynenta rpynnsl TTII-21 nmnanupyroT cnaTh 9K3aMeH 1o maremaruke: MBanos, IletpoB
u Cupnopos. Beposarnocts Toro, uro MBaHoB cract sk3ameH paBHa 0,8; BEpOATHOCTH TOTO,
yto [lerpoB cract 3x3ameH pasHa 0,7; BEpOATHOCTb TOTO, 4To CHIOPOB CIACT 3K3aMEH paBHA
0,6. KakoBa BEpOSTHOCTH TOTO, YTO: @) BCE CTYJEHTHI CAAAYT SK3aMeH; 0) TOJIbKO OJUH CHACT
9K3aMEH; B) IBO€ U3 HUX CIAAYT 3K3aMEH; B) HUKTO U3 HUX HE CACT dK3aMEH.

9. UcnbIThIBaeTCS YCTPOWCTBO, COCTOSIIIEE MX TPEX HE3aBHCHMO DPAa0OTAIOMIUX TPUOOPOB.
BepostHocTr oTka3a kaxjaoro u3 npudopoB pasusl 0,3; 0,4; 0,5. KakoBa BEpOSATHOCTH TOTO,
YTO: a) OTKaXYT Bce TpH Ipubopa; 6) oTKaxeT 0JuH NpuOop; B) OTKAXYT IBa MpHOOpPa; I) HE
OTKa)XeT HUKAKOU mpuoop.

10.  Bpocator Tpu MoHeTHl. BeposTHOCTh BbIManeHuWss repda mpu omgHOM Opocanuu 0,5.
CocTaBuTh 3aKOH pacIpe/ieleHUsl CIy4aiiHON BEIMUMHBI X — YKcia BbIIIABIINX IepOoB.

Yacts 2. HenpepriBHas citydaiiHas BeIU4YMHA

3ananue. Jlana GyHKIMS pacnpeesieHns HeMpephIBHOM ciydaiiHoi BennuuHsbl. [loctpouts
rpaduk ynkuuu F(X); HallTH TNIOTHOCTH pactpenenenus f(X) 1 MoCTpOUTh KPUBYIO
pacrnipenenenus; Haiith M[x] u D[X]; HaliTH BEPOSTHOCTH TOTO, UTO CIyJaiiHas BEeTUINHA

[IPUMET 3HAYCHHE B IPOMEKYTKE P (¥ 1<x<X2)

0, ectrx =0
2

F(x) = %, ecmH(0 < x <2
1. 1, ecnax > 2 P(0<x<1)

0, ectix =< 3
(x—3)?

,ecarH3 < x <5

2. L 1, ectx > 5 P(2<x<4)

0, ectmx =— 1

2
F(x) =4 (x;r;} ,ecrH— 1< x <4

3. L 1, ectix > 5 P(0<x<3)

(0, ecmx <0

F(x) :<f,ecmf0 <x<6

4. 1, ecmrx > 6 P(1<x<3)
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0, ectrx <0
3
F(x) = %, ecar (0 < x <2

1, ecnax > 2 P(1<x<4)

p
0, ecmx < 2

F(x) =< (x—2)% ectn2 <x<3

L 1, ecmrrx > 3 P(2<x<4)

(0, eciux = 4

F(x) =<%4, ectH4 < x<9

. 1, ecrax =9 P(3<x<5)

0, ectrx <3

F(x) = %, eciH3 <x <12

1, ecirx > 12 P(4<x<6)

0,ectrx =0

x—5

F(x) = — ecin5 < x <12
1, ectrx > 12 P(6<x<10)
0,ectrx =0
F(x) = %,E’CEHO <x<8
1, ecirx > 8 P(1<x<7)

OOH/I OLIEHOYHBIX CPEACTB JJIA ITPOBEAEHUA
I[TPOMEXYTOUYHOI'O KOHTPOJIA

HToroBoil OIEHKOW OOCTHXKEHHUS pEe3yNbTaTOB OOy4YeHHs] 1O AUCHUIIIMHE SBISETCS
MPOMEXYTOYHasl aTTecTanus B Buue 3k3ameHa (1, 2, 3 u 4 cemectp), mpoBoAUMAsi C YYETOM
PE3yIbTATOB TEKYIIETO KOHTPOJS. DK3aMEeHAIIMOHHBINA OUJIET COEPIKUT S 3a7a4 10 BCEM TEMaM,
MIPONICHHBIM 3a ceMecTp. KpuTepuu olleHKH SK3aMeHa MpeacTaBlIeHbl B TabIuIe 2.
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TunoBsble 3a1a4u K 3k3aMeHy 3a 1 cemecTp

HaiiTi ckanapuoe H BEKTOPHOE NMPOHIBEASHHE BEKTOPOR a= [1.,2,(]],5 =(- 1,3.,2}_

2. Haiitu Ip; (2b —4Z).econ =37+ j—k,b ={1,3,4, 6 =7 - j+k .
3. OnpefeanTs yron MEIy BEKTOpaMH d w3b+2F, e @ —1—2}+2ﬁ: b= {l'.]f-l]}., —k.
4. Haiitu [Ip_b ,ecn @ =3 + j—k,b =i = j = (3:—j+k]
5. Onpenenute nemat mH ToMkl A(1,2,3), B{1,3 5} E[E =1 ]]. D13 2] B D.nlmﬁ n:mcmcrn"
6. Haiite csmewannoe nponIseenye BEKTOPOB a=2i —_If -2k, b _—_; +kuc= { 3 —4} .
7. Haiitn ofmeM NHpaMBIL ¢ BEPITHHAMHA B Toukax Al 1,-2.-4), B(3 -4.-3), C(1.-3.-1), D (-2.-4.3).
8. Haiiti niomans napanienorpassa, NoCTPOSHHOTO Ha BeKTopax d = {ﬂ.,—ll:l,E = {— 1.,2,{}:!_
9. HaiiTi KOCHIYC VT71a MEXKTY BEKTOPAMH 4 = 3} +4j'?\ h=2i - } +2k.
10. BRIYHCIHTE J; , BCIIH F\IIE +1.
11. Haiiti nanpanimouiie KOCHHYCLH BeKTOpA a= {U,4,3:|.
243

12. BRIUMCIHTE —— .

(3-2if

13. OnpegenuTe o0pazyioT TH BEETOPEL a= {l.,—lﬂ:l,j-.! = {l3,—4},5 = {3.,4,—]} Gaznc B npocTpancTee?
14. Pemwnte cucTemy a) Metogom Dayeca; §) metogom Kpamepa; B) MeTogom oOpaTHON MaTpHLIkL

x+ydz=
x=y=z=
Jx+y4+z=4

1 3
15. Haiitn o6paruyio matpury A~ , ecin ..4=[ 9 4]_

16. PainosuTte BeKTOp f={7,]} N0 BEKTOPAM E = {1.,1} H .-_’_;: {2,—]
1 2 =11 6
17. Haittu A-B . ecom A= n B= .
-2 3 -2 2
O (2 3
18. Buuncmars A~ A, econ A= )
.\4 -1
(2 1 =2 0 3
19. Brapemute: A'B+2A eermA=| 3 9 =5| uB=|2 =5
-6 5 0 31

5 3
20. OmpenenuTs paHT MATPHIL f‘.=[1 4].

2. B mupasuae ABCD misecTHE KODPIHHATEL Bepuinn Af=f

c4:2), Bl 5:-3), C2; 3:-4),

D(5:-4:1).

CocTaRHTE ypaBHeHHe BEICOTH B, onyiennoi w: sepiumnsl B ua nnockoets (ACD). Haiitn nmany BH.

22. B nupamuge ABCD wipecTHE KOOPIHHATE Bepiunn Af={; 4:2), Bfl; 5:-3), C(2; 3;-4),

D541

CoCTaBHTE YPaBHEHHE TUIOCKOCTH, NPOXOIAME 9epes seplunay £ napamnensio niockocts (ADC).

23, Hanncats ypasnenne Mennans BD, nposenennoii B AABC, ecnu A=

anuny. HaliTh nnomais TpeyroisHEa.

I, -5). Bf&. 3), C¢2, I). Haitti ee

24, B A4BC mpecTHr KoOpIHHATE Bepummn A(—f, -7), B{-5, 5), Cf2, 3). CocTaBuTe yparHeHHe NpamMoil,
npoxofameid yepes sepunny O napantensao npasoii A8, CocrasnTe ypasnenne npayoil 40

25. B AABC naiirn ypasnenne BeicoThl B0, ecom Af={, -7), Bf-6, 5), Cif, 2).

26. [locTpouTs KPHBEYHD, IPHBEEIA €¢ YPARNEHHE K KANOHHIECKOMY BHIY
27. TlocTpoHTE KPHEYR, MPHEEOA €€ YPARHEHHE K KAHOHHYECKOMY BHIY
28, [locTpoHTE KPHBYRD, NPHBEIA €€ YPABHEHHE K KAHOHHYECKOMY BHIY
29, IMocTpoHTE KPHEYRD, PHBEOA €€ YPABRHEHHE K KAHOHHYECKOMY BHIY

HaiiTn ee AHHy. Haiirn yron 8.
—]ﬂx+9}r -18y=2
—10x= ‘?}r -15y=2
—]ﬂx+y 18y =2

x =10x —18y=2

X

[ N T )
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-

o e = on L

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22,
23

TunoBsble 321244 K 3K3aMeHY 3a 2 ceMecTp

Haiiti nponssoasyr QyHEUHKH Vv = {21‘ - ]}- et

Jor

cos2x

Haiiru nponssoanyo gynkuumn  y =

2xl=iy=2
24
x4+ Tx=2
2x° =2
tgdx-cosx
0 gsingx
¥ = x + sinbx. Haiitn audpepenmman GpyHmmm.
Haiiri uarepsansl mosoTorsocTH Gynkumn ¥ = (x2 — 4)2
Haiiti TOUKH 3KCTpEMYMa B ToukH nepernba dyusumn y = (x? — 4)2
COCTABHTE YPABHEHHE KACATE/IRHON H HOPMAIH K KacaTenbHOl rpaduka dynkumn  x° = 6x +
2 Brouke ¢ abcumecoiia =3
HaiiTi BCe 4acTHEIC IPOU3BOIHEIE EPBOMO H BTOPOIO NOPAIKA (yyHKIINN

z=x"+3y" +cos(4x—1y).

Haiitu npenen lim,_,5
Haiiru npeaen lim

Haiirn npenen lim,

Jns pynkumn z = x° +4y=5x+10 naiita s Touke M(1:0) npoHIBOAHYEO 10 HANPABIEHHIO
§=19.-12}.

Jlts pyskumn z = x° =4y +4x 8 Touke M(2;1) HaifTH BEKTOP-IPAAMEHT H COCTABUTH YPABHCHHE
JIMHUH YPOBHS, IpOXosiLieii yepes Touky M.

. CocraButs YpaBHEeHHE KacaTelbHOH IVIOCKOCTH H HOPMAJIH K NOBEPXHOCTH

x=z =18y +10 8 Touxe M(11,0,1).

Beruanciaurs ONPCACICHHBIC HHTCIPAJIbI

I’dr j(oosSx-%)d\' I41rd\' I(Zr 5%m(3x}i I 4x+6

x =16, x> +6\'+7

C NOMOWUILIO ONPEACICHHOIO HHTEIPANIA BEIYHCINTS ILIOWA/L 001ACTH, OIPAHHYEHHOI
& -8
rpaguxamu Qynkunit  y =—,y = x,x=-5y=0.

2x* =9x+10
Beraucauts npeaen |l ————
—e X +2x=5

2x* =9x+10
Beruseants npegen jm ————
x—512 2.\' - 5

tg 24x
Beluncnuts npeaen hm —
arcsin 6x

-2x
Buruucauts npeaen Iim( 4x+1 )
xox\ 4x—3
. 2x* +6x-8
Beraucanrs npeaen hm e
x——4 X+ 4
x* =25

Berncnnts npenen |jm

x5 12.1"— -3

Haiitu nponssoauyto dynkuun y =sin (3x* +1); y= Jx-Inx

X

Haifru npoussouyio dyrkumn y =-cos’(x); y = Gx—2
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24,

25,

26.

27.

28,

29,
30.
3L
32

33
34

35.

36.

37

38.

39,
40.
41.

42,

43.

44,

45.

46.
47.
48,

In x
x=4

1x—3

Haiiri nponssoaay QyHELHH V= ms{Ex ‘4 1} y =

Haiiti nponssoaHsie yHEIHE Y = ﬁ . y=(4x)
4

5

H

BrMHCIHTE NPOHIBEOIHYIO '}—1 + arcsin 4x — sin{x . _v} =5.
X

Haiirn ypasrenue kacatelsHoil 0 HopMan k kpusoil L, sanansoil ypassendem y = ll'l(l +1‘2) B

TOUKE Mu{xﬂ..}'u}, roe x, =1.

3

COCTABHTE VYPABHCHHE KACATENBHOH K JIHHHH y=x +3x-5 NEPNeHIHKYIMpHOH K
[pAMOi 2x— 6y+ 1=0.

Haiiti Toukn sxcrpemyma dyukmm v =2x" +9x” +12x=8§.

Haiiti mHTepBAIL BO3pACTAHNA, yOmBanua dyukumn: y = 2x° +21x” +15.

HaiiTi HHTEpBAIE BO3DACTAHNA K yObBaHuA GyHEuH ¥ =2x° +2x° =24x +5.

HaiiTi MHTEPBATE BRINYKIOCTH H BOrHYTOCTH rpadika dyakmmn y = x" —6x" +9x=26.
Haiiti Toukn nepernba rpaduxa gpyaxum v =2x" +9x” +12x -8,

Haiirn nHamGoibliee M HAMMEHBIICE 3HAYCHHH (PYHKUMH p = x —6x? +9x 41 Ha oTpeike

e[-1, 2.

Haiiru acumnrorsl rpadmka gyakuun v = x + 1 .
X

BrIMHCTHTE HEONPEIeNCHHEIC HHTCIPALL I

e s

BrruHcnuTs HeonpeleneHHbIE HHTETPANL] I[i - il +1)dx; Icas(?x + 1) dx.
X

Jx
x =1
Briuucnnts HeonpeleneHHBIHATErpan J —dx
Vax® —4x +3

Brruncnuts HeonpeleneHHsli HHTErpan: I{Ex - 7] -sin3x dx.
Brrupcnnts Heonpe1eieHHEI HHTErpan: J{?_r - 5)edx .
Brruncnuts HeonpeleneHHslH HHTErpan: I{Ex - 4}- cosSx dx .

Brrumcnnts Heonpe1eneHHRI HHTerpat: J..'i'fh'z x-cos” xdx .

F.

2 ctgx

BeMHCAHTE ONpeaeIeHHBI HHTerpa: j 5
}ISiI]. X
4

dx.

x
4
BEMHCIHTS jx cos 2xdx.
BrMMCIHTE B JATE FEOMETPHUCCKYH) HHTEPIPETALHID HHTEI]JE..‘IH.J (34 2x=x")dx.

Haiiti nuiomas $urypel, orpanmdessod mmmamn: y =4—=x", y=0.
Haiiti niomais urypel, orpaHHgeH o THHHAME; ¥ ==X~ +2, y = —

Haiiti niomais GHrypel, orpaHigeHHoi tanamu: y=x =4, p=x=2.
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49, Haitru nnomans Gurypsl, orpannuensoi mumssmu: vy =4—x" p=x" =2x_
50. Haiiry nnowaje, orpaHideHay0 rpadukanmy QyHKLM, 3a0aHHEMI B NOISPHLIX KOOPIHHATAX B

EHAC: r=2p, 0<p<rtp=x

51. Haiiti ofbesM Tena, ofpasoBaHHOTO BpalIcHHEM BOKPYT ocH Ox napabonsi v~ =3x+1 ot x=1
a0 x=35.

52. Haiiti o0bes Tena, oDpasoBaHHOID BpameHreM BoOkpyT ocH Ox napaboisl _l«*z =2x +1 or x=1
a0 x=7.

e
arctgx dr

53. Haiirn vecoDoreeHHBI HHTETpan £ 1452

Tunosnie 3ala4YM K IK3aMEHy 3a 3 cemMecTp
ag 3

n
1. HeenenosaTe pan Ha cxoauMocTs no npaasaky ' AnamGepa Z

n=l 3" -
= 1

S v 2n+1 -

2 Hcenenosars pag Ha CXOOHMOCTE, MPHMEHAR HEITEFPH.'[I-IIHFI MPHIHAK Kommn:

[ - n

3. HccneposaTe paj Ha cXOIHMOCTE Do npu3nagy J"AnamGepa -
n=l n

2n+3
4. Mecnenoparts pag Ha cXOIMMOCTE, IPHMENS PATHKATEHEG npuanax Koms Z[

r=l 3”
= 2n+3
3. Hcenenoparts pAa HA CXOAHMOCTE, MPHMEHAH NPHIHAK CPARHEHHA Z 3 .
r=l n

0. HcenenosaTh pan Ha CXOAHMOCTE, NPAMEHRAS HHTETPANLHEN npHinak Ko Z_(—:;]
n +

1 Hcenenopark pAd Ha CXOAHMOCThL, NPHMEHAA [PHIHAK JlefiGuuna ona FHAKOYEPEAYIOIIHKCE PAIOB
i{—l}"
m=l "JII';

8. HcenenosaTe pan Ha cXOOMMOCTL, npuMenss npuinak Jleiifunua ang amakodepedylomuxcs paaos

i (=1)"n?
m=l SH
o x "
9. HaiiTh HHTEPBAN M PATHYC CXOAHMOCTH CTENEHHOTO PAIA Z 3 3
[= ] n

X
n=l 1 -2"

10. HaiiTi HHTEPBAN H PATHYE CXOAMMOCTH CTENEHHOTO Paa

0.5

11. MNpuno#enns cTeNeHHLX PAIOE HA TPHMEPE NPHOTHASHHOTO BRMHCTCHHA - IE_ dx, e=0,01
0

12, [Mpunosenns CTENEHHEIX pALOE HA NpHMepe BEYHCIEHHA HHTErpana
1
COsS X
j de, £=0,01
ry X
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13

16.
17.
15.
19.

20.

21

22
23
24

25

26,
27

28,

29,

30.

3L
32

33.

3s.

Haiirn wacThoe pemenne THddpepeHUMANLHOT YPARHEHHS © Pa3lefsioHMHCH NMEPeMeHNEIMH (PElHTE

sanauy Koum): Xdx — ydy = yxzajz - :cyzd:c, y(l)=3.

Haiith =actnoe pemenne gndupepennHaILHOTD YPaBHEHHS ¢ Pa3IeNAEIIHMHCE NepeMeHHEIMH (PEIIHTE

sagauy Kowm): yz +1dx =Iydy, y[ﬂ') =0.

Haiith uacThoe pemente InddepeHUHATEHOTO YPaBHEHHA ¢ PA3ISTAIOMIHMHCA NEPEMEHHEIMH (PEIIHTE
2
zagauy Kowm): (1+I *dy +y-dx=0, y(O) =g.

Haiitn obmee pewenne auddpepenunattuoro ypasnenns _}’r = 25@" =3xe”
Haiiti ofimee pemenne muddepennpatsuoro ypasnenns V" + 6y +9p =0,
Haittn ofmee pemenne audibepenmmansnoro ypasnenna v + 23" + 5y =0.

Haiitn obmee pewenne andepenumatsnoro ypasnenna 1 + 3y —4p =0,

Haiitu ofuee pewenne auddepenumansioro ypasuenus " +2) =3y =xe™".
Haiitn obmee pewenne anddepenupatsnoro ypasuenna ) + 2y —3y=xe".
Haiitn obmee pewenne anddepenumatsnoro ypasnenus v — 4y = x°

Haiitn obmee pewenne andbepenumatsioro ypasnenns ¥ —x =sinx.

Haiiti ofimee pemenne tuddepennnansioro ypasnens V" + 4y = 3x.
Mcenenosars Tannyio dyHKimio na sketpeMym Z =Xy —x- =23° + x +10y=8§

Mccne10BaTs TanHyIo diyHKIHIo Ha kcTpeMym = = 3xV +3x" + p" =6x =2y +1
Haiitn HACTHRIE NPOUIBOIHLIE NEpEoro " BTOpOro NOPAIKOS dyvamn

z=3x" 4+ +50+x =V +5.

Haiitn rpamment grad z , mogyms rpaiuenta |grad z| ans qyukumn =7 = 5x° _ll'.]yI B Touke M-
1;2).
Haiitn opowseoguyio gyakuum 2 = 2xy +3x7 +y2 B Touke M(1:-2) mo HanpapneHHIo BeKTOPA

i=6i+8].
Haifrs wacTHOoE pemlenne WK YacTHEI HuTerpan AuddepenuHaILHOro YPapHeHHa ¢ PayIenaionHMHCH
()
nepeMeHHEME V= npu y{0)=1.
2+y

Pewmnme nuuneitnoe auddpepenunansioe ypasieHHe NEPBOTO NOPAIKa ¥ — f = 5x*

Haiirn yacTioe pemenne gudiepeniiHAILHOMD YPARHEHHE, TOMYCKAKLIETD NOHIKEHHe NOPATKa
" 2 — A =

V'=6=3x+x api Wi)=2 u Yy (0)=1

PemnTs nHHeiiHoe oaHOpoInEe aHddepeHIBANLE0E YPABHEHHE BTOPOTO NOPAIKA ¢ DOCTOAHHEIMA

koadhdrHeHTAMA _]J" + 3_}1' + 2_].«' = u naiitu ero yacToe pelIeHHE MpH _}l{ﬂ} =2 u }’r(ﬂ} ==3

. Pemmme. numefinoe meognopoaHoe TnddepeHIHATEHOE YPAEHENHE BTOPOTO NOPAIKA C NOCTOAHHEIMH

KﬂﬂqHIJHLI_HE!ITaMH H ﬂpﬂ.ﬂ-ﬂﬁ HACTEH CIEHHANEHOMD BHOA.

V=3 +2y=2x+3

HaifT BCe 4acTHEE NPOMIBO/IHEIE NIEPBOrO B BTOpOro mopanka dynkmm z =X + 3" +cos(dx—y).

36. Jlna pynkumn 2 =X +4y=5x+10 naiitn 8 Touxe M{/;0) NpOMIBOINYIO N0 HANPARIEHIIO

§=19,-12}.

37 Nna dymenun = = x - 4y +4x 5 Touxe M(2:!) naiiTi BeKTOP-TPAIHENT H COCTABATE YPABHEHHE THHHH

VPORHA, OPOXOIALEH Yepes Toury M.
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38.

39.

40.

41.

435

46.

. Hccnenosats paj na cX0AMMOCTE:  a=t =

. Haiiti 061acTh cXonHMOCTH CTENEHHOTO paja: i 6" .

COCTaBHTE ypaBHEHHE KACATEILHOI MI0CKOCTH H HOPMATH K NIOBEPXHOCTH
2
x=z"=18y+10 8 1ouxe M(11,0,1).

BuiuncuTs nuterpan H (> +y)dxdy, D:x+y=2,y=x,x=0
D

(3 MOMOIILIO JBOHHOTO HHTErpana BLIMHCIIHTE Maomaik 06nacm, orpalmqeuuoii KPHBRIMH:
2
y=x =4, y+3x=0

o 2
Hcenenosats psaja Ha CXOAHMOCTS: z(_3"_)'
ey 2n° +1
- 3.bl

Z"n+3

x
S n=2

. Mna crenesnoro paga 1+ tx +2tx" + 3 +...+ ntx" + ... naiimn PATHYC CXOIHMOCTH.

sinx”

Pasnosnts B paa Maknopena gyHEuHo: y=
X

OnpegeniTs cXOIHMOCTE (a0COMOTHYI0 HIH YCIOBHYIO) HIH PACKOJHMOCTE IHAKOYepPEIYIOIErocs pama

= |
Z_t—l}"

no+3

TunoBble 3a1a4M K IK3aMeEHy 3a 4 ceMecTp

BpocawTcs TpH mrpankdie kocTH. Toraa BepoATHOCTE TOTD, YTO HA BCEX WIPATRHEIY KOCTAX BEINAZET 0O
YeTHIpE OUKA, PABHA ..

Epomentl 18a 0MHHAKOBEIX HIPANLHLEIX KYDHER. HaiiThn neposTHocTs Toro, vTo wadipa & nosgRTes XoTd O61 HA
OHOH MPaHH.

BepoaTHOCTE TOTO, 9T0 CTYISHT COACT NEPBEIT JE3MEN HA «0THHYHO:, pasua 0,8, sropoil — 0.4, BepoatHocTe
TOTO, 9T0 OH CAACT HA 40TIHYHOR TOALKD OOHH JK3AMEH, PABHA ...

Tpw crpenka crpensioT no uend. BeposTHoCTs nonajauwMs B Uenk Q04 NepBoro crpenka pasma 0,75, nna
sToporo = 08, ana tpetkero = 0.9, Haijimu seposTHocTs Toro, uTo: 1) Bee TPH CTPENKa NONATYT B Uenk; 2) Bee
TpOe NPOMaEXHYTCA; 3) TONRKD OJHH CTPEIOK NONAJIeT B Uenk; 4) XoTa Ok 0JHH CTPENOK NONAgeT B Hemk.

B nepeoii ypue 2 Genwx # 3 uepHLIX IMAPOR, BO BTOPOH — 5 Genkix M 5 4epHEIX, B TpeThei — 7 Oenwx u 8
wepnux. H3 maynauy ssroil ypusl wasnexaerca oaun wap. Torna seposTHOCTE TOTO, 4TO 2TOT wap Desii,
paBHa ...

BepoatHocTe nponisogcTEa cramjapTHoro wigenus paema 0.8, Torga eeposTHOCTE TOTO, 4T0 HI IATH
NPOHIBEAEHHEIX H3TeNHiT cTanaapTHEX GyIeT pOBHO 1Ba, paBHA ...

H3 naprum, B kotopoil 20 getaneii Gex pedexton W 3 getaneil ¢ aedexramm, Gepyr nayaady 3 geramnn. Yemy
paBHA BEPOATHOCTE Toro, uroe: 1) Bee Tpu getann Oed nedextor; 2) no kpaiineil mepe ogma gertans Oex
aeipexToR?

Bepoatnocte npowiponcTea OpakoBamBoro winenua paema 0,003, Torna eeposTHOCTE TOTO, 4TO OpH
npomisoacTee 1000 ninenwii Gyner maroTorneno ne Gonee Tpex GPAKOBAHHEIN, MOMKHO ONPEIelHTE KaK ..
BepoaTHOCTE NONaTaHHa B MHIIEHE NpH kasaoM w3 400 swctpenok passa 075 Kakopa BeposTHOCTE TOTO,
4To B MuWenH Oyaet ot 280 1o 330 npoSonn?

BepoatnocTs HacTynneHHa cobwTHE B Kamaom W3 100 pesapmcHMEX HonmTanpi pasma 08, Haidin
BEPOATHOCTE TOTO, YTO COOLITHE MOABHTCA B 3THX HenkTanuax: 1) posno 90 pay; 2) we menee 80 1 ne Sonee 90

pa3.

. BepostHoCTE TOro, 4TO NAaccawHp ONO312eT K OTNpaBIeHHD noeita, paesna 0,02, Kakosa BeposSTHOCTE TOrO,

gt 13 200 naccaxupos, KYNHELHX GHIET HA NOEI, ONO3IAKNT K OTIPaRneHHin He Gonee natn?

32



12, uckpernan cruyuaiinas BeNMUMHA <X 3azama JAKOHOM pacnpenensung BEPOATHOCTEIN:
¥ 6 7 8 9
P 0,15 0,20 0,25 0,40
T P(6< X <9)
0712 BEPOATHOCTE 4 pamma ...
13, uckpernas cryvaiinas BENHUMHA X 3azama IAKOHOM pacnpeneneuna BEPOATHOCTEN:
¥ 5 7 9
P 0,10 0,35 0,55
Torpa ee dynkLHA pacnpeleneind BEPOATHOCTEN HMEET BHI ...
14. luckpernas caydaiinag BEMHYHH X sanama JAKOHOM pacnpenenesua BEpOATHOCTEI:
X 5 7 8
P 0,6 P2 0.3
Torga ee MaTEMATHYECKDE DEHIAHNHE PABHO ...
15. uckpernas cayHaiinag BEMHYHHA X sanama JAKOHOM pacnpenenesna BEPOATHOCTEI:
X 2 4
Iz 0.3 0.7
Torpga ee aucnepens pasxa ...

16. [No sagansoMy pagy pacnpelelcHus coydainoil senmanns X naiite M{X), D(X), a Takke HailTH H DOCTPOHTE
hYHELHIO pacnpedeneHns THCKPETHOH ciyyaiinoil sennunns 1

Y=3X+8

-1 0 1
0,4 0,2 ?

17. @yrhonucT 3abHBacT MAY B BOPOTA © BepoaTHOCTEI (.7, COCTABHTE 3AKOH pacnpelelcHls YHCIa TON0E, el
dyroomuety amot 3 nomerren. Haiitn M(X), DY), o(X) . Noctpours doyukumo pacnpesenenns JCB
X.

18. Monera Opowena aga paza. CoCTaBNTE 3aK0H pacnpejencHus caydainoil seanunnie X — uncna
BrInaneHuii repoa.

19. BepoaATHOCTE CROSBPEMEHHOTO NPHOLITHE B NopT nepeoro cyama pasma 0.9, sroporo 0.8, tpethero — 0.5,
COCTABHTL 3aKOH pacnpeleneHHs uHCIA CYIOB, NpHmenmHx B nopt sospesms. Haitrn AM(X), D(X),
a( X) . Hocrpouts divuximno pacnpeenenns JCB X,

20. BepoaTHOCTE NONATAHMA B LElb NpH cTpensbe 13 opyaua 0,6, Halith MateMaTHueckoe o#HIaHHE H
JAHCIEPCHID YHCia nonananuii, econ Oyaer nponsseaeHo 10 seicTpenos.

21. Haiity MaTeMaTHIeCKOC O HIAHNE cyuaiinoi sennunael F=8X-3Y+7, ccnm m3sectHo, uyto M(X)=3,
M{Y)=2.

22, Haiiti gucnepcHio cayuaiinoil senmannel Z=8X-5Y+7, ecim HIBECTHO, YT COYIaiHBIC BEIHUHHEL X
Y Hezasncnmsl 1 D(X)=1.5; DY =1

23, HenpeprBnas  caydaiimas  penwumna Y 3aja#a [NOTHOCTEY  PAcTpeleleHHs  BEpOATHOCTE:

J 0 mpu x<0,
flx)={Cx* mpu 0<x<7,
0 mu x>7.
Torna 3navenne napaderpa C pasio ..
24, Henpepuipnas caydaiinas BETMUHHA <\ 3anana dryukLmaeii pacnpeleneHna BEPOATHOCTEN:
0 mpux<0,
3
¥2
F(x)=4— mpu 0<x <6,
36
1 mpu x>6.

33



25,

26.

27.

28.

Torna ee NIOTHOCTE pacnpeasicHHA E-EPGE'I'I-IDC‘I‘Eﬁ HMEET BHT ...
HEIIpEPLIE-EIM cyuainas BETHYHHA X EENELE] MIOTHOCTERY pacnpeieneHi BEPOHTI-IGCTEﬁ:

0 mpu x<0,
flx)= %npn 0<x%4,
0 nmpn x >4,

Torna ee nucnepens pagxa ...

,[IHEKHE’IHHE CIyUHAHEE BCIIHYHHEI X H Y 3808 kLl FAKOHAMH pacnpeqencHHA BBPDHTI-IGC‘TEE:
X 2 3 ) 1 3
P 09 0.1 & 0.3 0,7

Torna zakon pacnpeieneHud BepoaTHOCTEl dyHKIHH £=X"Y umeersua...

Coyualinas senpmunna X pacnpeleleHa 1o HOPpMATEHOMY 3aK0HY ¢ MATEMATHUSCKHM OAKHIAHHEM
a=31{ u cpenHuM KBaapaTHacckuM oTenoHerneM o=11. Haiitn sepostnocre P(10<X<50).
Criyuaiinan senunHa X PAcOpelcicHa 10 HOPMANBHOMY 33KOHY C MATEMATHYCCKHM OXHIAHHEM
a=2{) u cpeaHHM KBaqpaTHieckuM oTIoHeHHeM o=/{). Hailith BeposTHOCTE TOrD, YTO OTKIOHEHHE
3HAMEHHH caydaiiHoll BeNHUHHEL OT ed MATEMATHUECKOTD OKHIAHHA N0 abcomoTHoll BeNHYHHE He
[PEBBICHT 3,

29, Jetann, BREIMYCKAEMEIE LEXOM, N0 PAIMEPY THAMETPA pacnpeaeieHnl N0 HOPMAILHOMY IAKOHY, CTANJApPTHAN

pmama geramn M A ) =50 s, D X)=25. Haiitu: 1) mootsoets w fveswmo pacnpenenenms CB; 2)

BEPOATHOCTL TOTO, YT JHAMETP Haylady BiaToil neranmm Oyaer Ooneme 45 smm B Mensme 52 mm; 3)
BEPOATHOCTE TOFO, 9TO THAMETP JeTANH OTEIOHHTCA OT CTAHIAPTHON ANHHE He Donee YeM Ha 3 Mu.

30. M3 renepantioii cOBOKYIHOCTH HIBTeUeHa REIGopKa obnena n=94:
5 =X | 23 5.8 811 | 11-14 | 14-17
5 )
Hf . 16 '?13 29 3

n
Torna sHaueHHe 3 paBHO ...

31

n=200

H3 remepanunoil coBOKYNHOCTH HiIBENeYeHa BeDopka obbema * DONHIOH Y3cTOT KOTOPOH HMeeT
BHIL:

x;=19
Torga oTHOCHTEILHAS MACTOTA BAPHAHTEL B B\Hﬁﬂpk& paeHa ...

32
3

34,

Megnana sapuauponnoro paga 21; 22 22 33 34- 35 26 28; 20; 30; 32 pasma ..

[Mposeneno nate wiMepennii (De3 cHcTeMaTHUECKHX OWHGOK) HeROTOPOIl coyuaiinoil pemmuuuE (B Ma): 3.9;
4.1;4,3;4,4: 4 5. Torna necMelenHasn OUEHKA MATEMATHUECKOTO OKHIAHKA PABHA ...

B pesynerare MaMependil HexoTopol duaHueckodl BenHYHHE ogHHM Opubopom (0e3 CHCTEMATHHECKHX
OIHGOK) MOTY9eHEl CIeqyIomne pesyabTarsl (B ) 48; 49; 53. Toraa necnpagnensan THCOEPCHS PaBHA ..
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H,:p=0,65.
OcHoBHas runoTesa HMeeT BUj
. Jan uuTepBanbHLIil BapHalHOHHLIH pan

BapHaHTA 1-3 3-5 5-7 7-9

[
w

Toraa KOHKYpHpYIOIIE MOKET SBIATLCA IHIIOTEe3a ...

s
=2

yacrora 2 3 4 1

BuidopouHas cpe/itss pasHa. ..

37. Jlan papHauHOHHLIH paja
BapHaHTa 1 5 7 9

n

yacrora 4 8 3

HakoruieHHas 4acTocTb BApHAHTHL X3 = 7 paBHa ...

38. Ilo pesynwratam nabmonensii: 21, 27, 27, 22, 23, 22, 25, 25, 24, 26, 23, 24, 23, 25, 26, 26, 25, 25,24, 24 -
NOCTpOiiTe AHCKPETHRI CTATHCTHYECKHIl PAJ. MHOTOYrOJILHHK pacnpejesieHHs 4acTor, rpaduk Buibopounoii
¢ynxunn  pacnpenenenns. [logcumraiite: a) BufOpouHYI0 CpeaHION H BRIOOPOUHYIO aHcnepcHio: 6)

"
HECMEUIECHHYIO OLICHKY JAHCIICPCHH S

IlepeyeHb BONIPOCOB K 3K3aMeHY
3a 1 cemectp

Kommiekcubie uncia. Apudmerndeckne IeHCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMHU.
[Tonsitue Matpuiibl. JInHEHbBIE NIEMCTBUS HAJ MAaTPULIAMH.
Omnpenenureny BTOPOro U TpeTbero nopsaka. CBoicTBa.
PaznuanbIe criocoObl BRIUMCICHUS OTIPEICTUTENICH.
OO6partHast maTpuIa
Panr maTpunp!.
Cucrembl TUHEHHBIX aNTeOpanvdecKuX YpaBHCHUM.
Meton Kpamepa penieHust CUCTEM JIMHEMHBIX YPAaBHEHUH.
Meron [Maycc pelieHust CUCTEM JTMHEWHBIX YPAaBHEHHI.
10 Pemenue cucreM TMHEWHBIX ypaBHEHUH C MOMOIIBIO METO1a 0OpaTHON MATPHIIBL.
11. Bektop. Moaynb Bekropa. KonuneapHsie 1 KOMIUTaHapHbIE BEKTOPBHI.
12. CxansipHoe npou3BeicHIue BEKTOPOB. Y CJIOBUE MEPIICHIUKYISIPHOCTH ABYX BEKTOPOB.
13. BekTopHO€E 1 cMelIaHHOE MPOU3BECHIE BEKTOPOB.
14. YpaBHeHUe psSMOI Ha MIIOCKOCTH.
15. KpuBble BTOporo nopsijika Ha MmioCKOCTH. DILTHUIIC.
16. Kpussle BTOporo nopsiika Ha riockocTd. ['unepbona.
17. KpuBble BToporo nopsjaka Ha miockoctu. [Tapadoia.
18. KpuBble BTOporo nopsiika Ha miocKOCTH. OKpPYKHOCTb.
19. YpaBHeHuE MIOCKOCTH B IPOCTPAHCTBE.
20. [ToBepXHOCTH BTOPOTO MOPSIIKA.

CoNk~ LN E

IlepeyeHb BOPOCOB K IK3aMeHY
3a 2 cemecTp

[Ipou3BoHas U €e reOMETPUYECKUIA CMBICIL.
JuddepeHnnpoBanue CI0KHbIX QYHKIUI.
JuddepenunpoBanue B3aMMHOOOPATHBIX (DYHKLIUH.
JuddepeHnnpoBanne CyMMBbI, TPOU3BEACHUS U YACTHOTO (PYHKIIMH.
BbIBO1 MpOM3BOHON OCHOBHBIX 3JI€MEHTAPHBIX (QYHKIUI.
Huddepennnan GpyHxkumun
Teopema Jlarpanxka
[Ipu3HaK MOHOTOHHOCTH (PYHKLIMH U HAXOXJAECHUE HHTEPBAJIOB MOHOTOHHOCTH.
Heo0xoauMBlii mprU3HAK HAIMYHS SKCTPEMYMa.
10 JlocTaTouHBINA MPU3HAK HAINYHS SKCTPEMYMa.

CoNOR~WNE
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
. Berancnenue nomasnei miockux Guryp.
25.
26.
217.
28.

24

1.

[IpaBuna Hax0XIEHHUS ACUMITOT I'PaUKOB (PYHKIIHA.
[Ipu3HaKH BBIMYKIOCTH (BOTHYTOCTH) rpaduka GyHKINH.
[TepBooOpa3zHas pyHKIIUU.

HeonpeneneHnnslit unTerpas.

dopmyrna UHTErPUPOBAHUS 110 YACTSM.
WHTerpupoBanne paliMoOHaIbHbBIX APOOEH.

OcHOBHBIE TaOTMYHBIE HHTETPAJIBL.

3aMeHa IepeMEHHOM B ONPEIEICHHOM HHTETpaIe.
WHTerpupoBanrne HEKOTOPBIX pallMOHATIBHOCTEH.
WuTerpupoBanue TPUrOHOMETPHUECKUX (PYHKIIUH.
OnpeneneHHblil HHTErpaji | ero CBOMCTBa.

Teopema o cpenHEM.

®opmyna Herotona-JleiOHuna.

Brruucienne o0beMOB TeJl.

O6beM Tena BpalieHus
Heco6cTBennbie unTerpanst 1 ponga
HecoOGcTBeHHbBIC MHTETPAITBI 2 poaa

IlepeyeHb BONPOCOB K IK3aMeHY
3a 3 cemectp

Oobee pemenne nupdepeHInaTbHbIX YpaBHEHHU IEPBOTO MOPsIKa.
Pemenue /1Y ¢ paznensronguMucs nepeMeHHbIMHU.
O6mee pemenue auddepeHInaaTbHbIX YpaBHEHUH TIEPBOTO TOPSIKA.
O6mee pemenue 1Y BTOporo nopsiika
Pemenue /1Y 2 nopsiaka 1onmycKarONMX NOHWAKEHUE MOPAJIKA.
CBolicTBa JIMHEHHO HE3aBUCUMBIX YaCTHBIX PEIICHUHN 0.J1.11.Y 2 MOPSIKa.
Teopema 0 Haxo1IeHUU OOIIErO PelIeHUs] HEOTHOPOIHBIX JI.JI.Y.

. OYHKIMH HECKOJIbKUX MepeMeHHbIX. O0IacTh onpeaeaeHus
. [lepBble yacTHBIE TPOU3BOJIHBIE.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

BTopble yacTHBIEC TPOU3BOIHBIE.

DKCTpeMyMbl QYHKIIUN TBYX TEPEMEHHBIX.

[IpownsBoaHas 1O HAMPABJICHUIO U TPAJIUCHT.

JIBOWHOM MHTErpall: ONpe/eieHrne, CBOMCTBA, TPAaBUIa BEIYMCIICHUS.
TpoitHo#1 HHTErpa

YucnoBble psiib.

HeoOxoaumblii mpr3HAK CXOIUMOCTH.

HHTerpanbHbplii MpU3HAK CXOAUMOCTH PSIIOB.

[Tpuznak Jlanam6epa: hopMynupoBKa, mpumep.
Papukanensiii npusnak Ko,

[Tpu3znak JleiOHuma A5 3HAKOUYEPEAYIOIINXCS PSAAOB.
Crenensble psaabl. Paguyc cX0AUMOCTH CTETIEHHOTO psija.
Pasnoxenue B psapg Teinopa

IlepeyeHb BONPOCOB K IK3aMeHY
3a 4 ceMmecTp

Pemenne  auddepeHnmanbHbIX YPaBHEHHH  METOJaMH  ONEPALMOHHOIO

NCUYHUCIICHUA.

2.

YucaoBeie XapaKTCpUCTUKHU ,Z[HCKpCTHOfI cnyqaﬁHoﬁ BCJIIMYNHEI. I[I/ICHCpCI/IH HUCPpCOAHCEC

KBaApaTHU4YCCKOC OTKIIOHCHUC CJIy‘-IB.fIHOfI BCJIIMYNHEI.

3.

OcHoBHBIC TIOHATHUA OIICPAlITUOHHOI'O HNCYHUCIICHUA. I/IHTCFpaJ'I Jlammaca.
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Opurunans! 1 n300paxxenus. Oynkuus Xepucaiiia.

4. Tlosropenue ucnbiranuii. @opmysna beprysm.

5. Mpocreiinme npaBuna u GopMyIIbl ONEPALMOHHOTO UCYUCIIEHHS: CBOWCTBO
JTMHEHHOCTH, TU(PepeHIIMPOBAHNE OPUTHHAIIA, THTEIPUPOBAHKS OpUTHHATIA.

6. YncnoBble XapakTePUCTUKU HETIPEPHIBHOM CITy4aiiHON BETMYUHBDL.

7. MuddepeHnupoBanme U300paXkeHUs, MKHTErPUPOBAHUE N300PaKEHHS.

8. DineMeHTB  KOMOMHATOPHKH. [IepecranoBKw, pasmeleHuss U
COUYETAHUSIIEMEHTOB MHOKECTB.

9. OcHoBHBIE  TEOPEMBI OIEPALMOHHOTO MCUMCIIEHUS: TeopeMa
no00Ks, TEOpPEMa CMEIIEHHMS, TEOPEMA 3aIa3/IbIBAHUS.

10. Ycnosnas BeposTHOCTE. T€OPEMBI CIIOKEHHS M YMHOXKEHHUS BEPOSTHOCTEH.
11. OcroBHBIE TOHATHS MaTeMaTH4ecKoil  cratucTuku. | 'padudeckoe
1300paKeHHe CTATHCTHIECKOTO PACTIPEIEIIECHUS.

12. ®opmyna nomnoii BepostHocTr. Dopmyna Baiieca.

13. YncnoBsle XapakTEPUCTUKH CTATUCTUYECKOTO PACIIPEIEIICHHS.

14.3akon pacnipenenenus seposaTHocTH. OYHKIUS pacipee/ieHHs BEPOATHOCTHH ee
CBOMCTBA.

15. Cratucruueckoe  pacrpeneneHue BBIOOPKHL. [Tonuron u
TUCTOTpaMMa. DMIIUpHYecKas (YHKIUS paCIpe/IeICHHS.

16. 3akon pacripeneneHus BepOsATHOCTH. [IJIOTHOCTE  pacmpeneseHus
BEPOSITHOCTH U €€ CBOMCTBA.

17. Toueunsle oneHKH. JloBepUTENbHBIN WHTEpBAaJ. Toueynsle  OLICHKH
MapaMeTpoB pacIpeieICHHUs.

18. Onpenenenns coowrTus. Knaccupukanus coobituii. ITpuMepsl.

19. Ta6nuua npeobpaszopanuii Jlannaca.

20. Tlonsartue cnydaitHoi BeTMdnHbI. JIUCKpETHAs U HENPEPhIBHAS CITydaiiHble BEJUYMHBI.

HpI/I IIPpOBCACHHUHU HpOMCH(YTOqHOﬁ arrecrtaiii  C IPUMCHCHHUCM  JUCTAHIMWOHHBIX
TEXHOJIOTHI MMpoOBOAUTCA B (bopMe KOMIIBIOTCPHOT'O TCCTUPOBAHHA Ha o6pa30BaTean0M
ImopTaJiC Ha caire HHCTUTYTA.

IIpuMepsl TECTOBBIX 32JaHUM /151 OEHKHU C()OPMUPOBAHHOCTH KOMIETEHI U

Ne Bomnpoc BapuanTbl oTBeTa
BOIIPO
ca
1. | Haiitu npousBeneHne AByX KOMIUIEKCHBIX YUCET
zy =4 — 21 # 23 =— 1+ 1 pagpno:
(OIIK-2)
2. cosx sinx Al
UYemy paBHO 3Ha4Y€HME ONIpEENINTENS |sinx  cosx b. -1
(OIIK-2)
B. cos2x
3. . 4x2-3x+2 A5
3HavyeHue npejaena x—wm 5¢°=5%  pPaBHO: 50O
(OIIK-2) B.. o
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4. | Haiftu npou3BoIHYIO (DYHKIIUU
V= 3x% — x> +6x— 100 B Toyke Xp = 2.
(OIIK-2)
5 | Teno amwxercs o sakony S(t) =1 — 4t + t*(n),
rze t-Bpems JIBIKEHUS B CEKyH1aX. Yepes CKOJIbKO
BpEMEHHU I10CJI€ Hayalla ABMKEHUS TEJI0
OCTaHOBHUTCS? (OIIK-2)
6. | Haiitu cymMy ABYX KOMIUIEKCHBIX YHCEIl
zy =231 Hz; =4+ 1
(OIIK-2)
7. (—1 —2) A.0
Onpenenurens Matpuiiel * 5 10/ paBen: B. -20
(OIIK-2) B. 20
8. | Uemy paBHO 3Ha4YeHHE Mpejaena: A0
lim 7x2—3x—100 -
x—oo  Sx+9x° (OIIK-2) 5 S
!
B. 9
9. | BeIUMCIUTH TUIONIAH TUIOCKOH (PUTYPHI,
OTpPaHMYEHHON muHusAMK: ¥ = 2X — X ?, y=0
(OITK-2)
10. oz
Haiitn 3HaueHre YaCTHOM MPOM3BOAHON d8x IS
Gysxmmn: Z = 4x* —5y° — 2xy +12 g touxe A(1;0)
(OIIK-2)
11. | HaiiTu p3HOCTb IBYX KOMILJIEKCHBIX YHCEN
zy =2+ 4i # 2 =—5 — 3ipapna:
(OIIK-2)
12. (2 3)
Marpuia, oOpatHas marpuiie \3 5/ umeer BU:
(OI1K-2)
13. ¥2—Tx+12 -1
3HaueHue Impejena x—~3 *—9  paBHO: A. -
(OIIK-2) 53
B. ©
14. | Teno naBWKETCS NPSIMOJIMHEWHO CO CKOPOCTHIO
v(t) =3+ 3¢ M/c. Haiinure myTh, IpoiiieHHBIH
TOYKOM 3a MEepBbIE 5 ¢ OT Hayala ABHKEHUS.
(OITK-2)
15. oz

Hatitn 3HaueHne 4aCTHOM NPOU3BOHOM 3 or
Gynxiuu: Z = 7x* +4y° — 3xy + 11 g rouke
A(0;1)

(OIIK-2)
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16.

Haiitn 3HauyeHHe npousBeAcHUS BYX KOMIUIEKCHBIX
4yucel

21:5+31 H Z9 :_2+ipaBH0:

(OIIK-2)
17. | Haitnure o0beM TeTpadipa, MOCTPOCHHOTO Ha
Bekropax a=(1;2;0), b=(0;2;2), ¢=(5;-2;6)
(OIIK-2)
18. 5 lim (4x° — 2x2 +5x — 1)
Haiitn 3na4enue npenena x—2
(OIIK-2)
19. | TIlepBooOpa3Has GpyHKIHH A. 6x—2+3e*+C
fG) =3x" — 2x + 3" yyeer pu: B X —x*+3e"+C
(OIIK-2) B.
3¢ —2x* 43"+ C
20. | Haiitu MPOU3BOJHYIO pyHKIIMU £ = 3x° + 6}’2 B
touke A(-1;4) no HanpaBieHuio Bekropa a=(-3;4)
(OIIK-2)
21. | Haiitu cymMMy JABYX KOMIUIEKCHBIX YHCEI
zy =5 — 60 #z; =— 3+ 2i papHa:
(OIIK-2)
22. 16 5
A= (4 3 2)
. 2
Haiimure 4°, ecim 10-3
(OI1K-2)
23. | HaiiTn 3Ha4YeHHE MPOU3BOTHON (PYHKITH
y=5x+mm3 —x" 5 royke X0 =1
(OITK-2)
24. | Teno aBuKeTCs MPSMOJIUHEITHO CO CKOPOCTHIO
v(t) =1+ 3¢ m/c. Haiigure myTh, IpoiIeHHBIHA
TOYKOM 3a mepBble 4 ¢ OT Havaja ABUXKEHUS.
(OIIK-2)
25. 2z
3HaueHue YacTHOW MPOU3BOJHON &Y OT QPyHKIUU:
z=4x" —5y° — 2xy +12 p rouxe A(1;0)
(OITK-2)
26. | Haiitu yacTHOE IBYX KOMITJIEKCHBIX YHCEI
zy =3+ 61 #z; =2 —1papno:
(OITK-2)
27. |14 10| A. 10
Uemy paBHO 3HaueHHE onpeaenurens | 6 517 B. 130
(OIIK-2) | B.0
28. . lim (6x° — 2x +7)
Haiitu 3Hauenue npenena x—2
(OIIK-2)
29. Tpownssouas dyrxiun | (x) =™ +7* paBHa: A. 7’ + 7" In7
(OIIK-2) B. e’ + 7%
B, 7€+ 7"
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30.

Teno nBuKeTcs NPAMOIMHENHO CO CKOPOCTBIO

— 342 o o o
v(t) =3t° — 4 y/c. Haiigure nyTh, IpoiiieHHbI
TOYKOM 3a IEPBbIE 5 C OT HAYaJIa IBUKEHUS.
(OIIK-2)

31. | Haiitu npou3BeieHNe IBYX KOMIUIEKCHBIX YHCEI
z1=2—-2i HZz,=5+1
(OIIK-2)
32. } im— ?2
Haiitu 3Hauenue npenena x—0 sin“5x
(OIIK-2)
33. | Haiitu 3Ha4eHne MPOU3BOAHON (PyHKINK
y =5x% —2x° +3x — 99 g rouxe Xo = 2
(OIIK-2)
34. | Teno mpmKercs mo sakony S(£) =5 — 4t + ?52(1‘4),
e t-BpeMsi IBIKECHHUS B CEKyHIaX. Yepes CKOIbKO
BPEMEHH TI0CJIC Havaya JABIKEHHS TEIIO
OCTaHOBHUTCS? (OIIK-2)
35. | Haiimute obmiee pemenne auddepeHnuanbHoro
ypapaerus ¥ — 17y +60y =0 gpngercs:
(OI1K-2)
36. | Pewnts yYpaBHEHHE x> +36=10 Ha MHOXECTBE
KOMIUICKCHBIX YHCEI
(OIIK-2)
37. 1 -5 3 7
Eom (2 0 ) B= (0 —2), 10 AB paBHo:
(OIIK-2)
38. (x5
Beramncnuts npenen :%1—13:- (T)
(OIIK-2)
39. | Mepsoobpazras pyHkyHH A. 6x—2+3e"+C
f) =4x> —4x+ 3¢ pagua (OTIK-2) B X —2x"+3e"+C
B.
3x* —2x* +3e" 4+ C
40. | Haiitu npou3BoIHYIO QYHKINUN
z =3x" +6y’ B Touke A(-1;-1) mo HampaBICHHUIO
Bekropa a=(-3;4) (OIIK-2)
41. | HaiiTu cymMMy IByX KOMIUICKCHBIX YHCEN
z,=10—-8i vz, =—9+7i
(OIIK-2)
42. 131
A= (4 3 2)
Haiinure A +3E ecmm 10-3/,
E-emuanynas matpuna
(OIIK-2)
43. | Haiitu 3Ha4eHHe MPOU3BOJHON QYHKIIMH
y=7x+In3—x° g rouxe Xo = 1
(OIIK-2)
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44,

Teno nBuKeTcs NPAMOIMHENHO CO CKOPOCTBIO

— 2 o o o
v(t) =1+ 3t° w/c. Haiigure IIyTh, IPONCHHBIN
TOYKOM 3a MepBbIe 4 ¢ OT HaYaIa JABMKECHHUS.
(OIIK-2)

45. | Haiitu oOmmee pemenne auddepeHuanrsHOro
ypauenust ¥ — 5y +6y =0
(OI1K-2)
46. | Permts yYpaBHEHUE x> +49=10 Ha MHOXECTBE
KOMIIJIEKCHBIX YHCET
(OIIK-2)
47. (—10 —2) A.0
Onpenenurens MaTpullsl * 8 2 / paBen: B. -4
(OIIK-2) 0
48. im 17x2-33x—10
Haiitu 3HaueHUe mpefena x—c  8x+8x°
(OIIK-2)
49. | 3HayeHne POU3BOTHON DYHKITHH
y=x*—5x2 +7x 410 g toyke X0 = 1 pasHo:
(OI1K-2)
50. | BeIaucIuTh TUIOIIATE TUIOCKOH (PUTYPHI,

OTpaHHYEHHOMN MuHMsAME: Y = 2X — X%, ¥ =0
(OIIK-2)
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