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1. IlepeyeHb NJIAHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHUS 10 AUCHMILIMHE , COOTHECEHHBIX €

INIAHUPYEMBIMHU PE3YJIbTATAMH OCBOCHHUS IIPOIrPaMMbI

1.1. OcHOBHEIE KOMIIETCHIINH

Huctummuaa b1.0.11 «Beicmas mareMaTuka» 00€CIeYrBAET OBJIAJICHUE CICIYIOIIMMHU

KOMITETCHIIUAMMU.
Kon
Kon HaumenoBanue HaumenoBanue 3Tamna ocBOeHHS
KOMIIETCHIINU KOMIIETCHIINU JTalla OCBOCHIA KOMIIETCHIIUU
KOMIIETEHIIUU
[Momyuenue 6a30BBIX 3HAHUIA 11O
MaTeMaTHKe, Pa3BUTHE
MOHATUINHOW MaTeMAaTHYECKON
Crioco0eH OCyIIECTBISTH 0a3bl 1 (HOPMHUPOBAHUE OCHOBHBIX
cOop, 00paboTKy 1 aHAIH3 OMK-2.1.1.1 HABBIKOB, HEOOXOIMMBIX IS
OIIK-2 JAHHBIX JUTS PEeIIeHUs 3a/1a4 OHK—2.1. 2'2’ KOJMYECTBEHHOTO U
B chepe ynpaBicHUS T KaueCTBCHHOI'O aHAIN3a U
MIEPCOHAIOM peLICHHS TEOPETHUECKUX
NPUKJIAIHBIX 3a0a4 B
MPAKTHUYECKOM, OPraHu3allMOHHO-
YIPABJICHYECKON NESTEIBHOCTH
DopMHUPOBAHUE OCHOBHBIX
Crnioco0OeH ncnonbp30BaTh HaBBIKOB, HEOOXOIUMBIX AJIS
COBpEMEHHbBIE KOJIMYECTBEHHOTO U
OITK-5 WH(POPMAIOHHBIC OIIK-5.1.1,, KaueCTBEHHOTO aHalIN3a U
TexHonoruu u nporpammusie | OINK-5.2. pELICHUS! TEOPETUUECKUX U

CpENCTBa MPH PEIICHUN
npodecCHOHANBHBIX 3324

MIPUKJIATHBIX 327124 B
MPaKTHUYECKOH, OpraHn3aloOHHO-
YIPaBIEHYECKOHN EATEIBHOCTH

1.2. PesynbTaTsl 00y4eHus

B pesynbrate ocBoenus aucuurummabl b1.0.11 «Bricias maTemMaTukay JUCHUTIIUHBL Y
CTYJIEHTOB JOJIKHBI OBITH CHOPMUPOBAHBI

OT®/TD
(mpu HANIMYMH
npod)cTaHiapTa)

KO):[ oTala OCBOCHUA
KOMIICTCHIINH

Pesynbrarel 00yueHus

Ha YpOBHE 3HaHMU:
JEMOHCTPHUPOBATH 3HAHUE OCHOBHBIX U3y4aeMBbIX
MaTeMaTHYECKUX MTOHITHH;

OllK-2.1.1.1

Ha YpOBHE YMEHHI:
MPUMEHSTh MaTeMaTHIECKUE METOIbI K MOAETUPOBAHHIO
YIIPABJIEHYECKHX MTPOLIECCOB; aHATU3UPOBATh
MHOT000pa3ue COOpPaHHBIX TaHHBIX;

Ha YPOBHC HABBIKOB:

BJI1aA€CT HaBBIKaMU (bOpMaJ'IBHOﬁ MaTeMaTH4eCKOn
3alliuCy YIIPaBJICHYCCKUX 3a1a4; IIOCTAHOBKHU, PCIICHUA
3aa4 1 MTHTCPIPETALUN PEIYJILTATOB,

OIlK-2.1.2.2

Ha YpOBHE 3HaHUI:
3HaTh AITOPUTMBI, CXEMbI, METO/IbI M PEKOMEHIAINH IS
pelIeHuns N3y4aeMbIX TUITOBBIX MAaTEMATHYECKH
(hopMann30BaHHBIX 33734

Ha YpOBHE YMEHUI:




OIICHUBATh PUCKH, COLUATBHYIO U SKOHOMUYECKYIO
3¢ (eKTHBHOCTD MPUHUMAEMBIX PEIICHUH B YIPaBICHUH
MIEPCOHAJIOM; OLICHUBATH SKOHOMUYECKYIO

3¢ (EKTUBHOCTD JCSITEILHOCTH OPraHUu3aIliy.

Ha YPOBHE HaBBIKOB:

COCTaBJICHHS MTOSICHEHUS 1 OOBICHEHUS H3MEHEHUS
MoKasaTelieil; UCIOJIb30BaHUS MAaTeMaTHUECKUX
CIIPAaBOYHUKOB U Internet-pecypcos.

Ha YpOBHE 3HAHUM:
JEMOHCTPHUPYET 3HaHUE OCHOB IIPOTPaMMBbl aHATIM3a
pe3yabTaTOB UCCIIEOBAHNUM,

Ha YpOBHE YMEHHIA:

HCTIONIH30BaTh METOIBI TEOPUH BEPOSTHOCTEH 1
OIIK-5.1.1. MaTeMaTHYECKOW CTaTUCTUKU AJISl pEeLIeHUS
ynpaBJIeHUYECKUX 33714,

Ha YPOBHE HaBBIKOB:

BIIa/Ie€T HABBIKAMH MTOCTPOEHUS CTaHAAPTHBIX
MaTEeMaTUYECKUX MOJENIEH; IpUeMaMHu
WHPOPMAIIMOHHOTO MOJICINPOBAHHSI;

Ha ypOBHE 3HAHUM:

JEMOHCTPHUPYET 3HaHHE TEXHOJIOI'HU aHAIN3a
HCCIJIEIOBAHNN B KOHTEKCTE TIOCTABJICHHBIX IIeNiel U
3a[a4, CBSI3aHHBIX C YIIPABICHYECKOH JesITeNbHOCTHIO.

Ha YpPOBHE YMEHHUIA:
OILICHUBATL POJIb CO6paHHI)IX JaHHBIX JIA pacdeTa
OIIK-5.2. KaKJIOTO YIIPaBICHYECKOTO MOKA3aTEeNs

Ha YPOBHE HaBBIKOB:

BIIa/IceT HABBIKAMH NPEICTABICHUS PE3YIbTaTOB
MOJIEJTMPOBAHMS YIIPABICHYECKUX MTPOLIECCOB;
000CHOBaHUS BBIBOJIOB, TTOJIyYEHHBIX MPH
MOJIETTMPOBaHNH YIIPABIEHYECKUX MTPOLECCOB;
WHTEPIPETALMU PE3yIbTaTOB MIPH MOAETUPOBAHUH




2. O0beM U MeCTO THCHMIIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOIi MPporpaMMbl

Vyebnas qucuumingaa b1.0.11 «Beiciras marematukay BxonuT B biok 1. O0s3arenpHas
YyacTh y4eOHOTO TUTaHa U OCBamBaeTcs 1o o4Hoi (opme oOydenus B 1 u 2 cemectpax, ooOmias
TPYAOEMKOCTh TUCIHILIMHBI B 3a4€THBIX eauHuiax cocrasiser 6 3E (216 gacos).

OcBocHHE IUCIUIUIMHBI OMHUPACTCS HAa MIKOJIBHBIM KypCc MaTeMaTHKu. B pesymbrare
M3YYEHHUS 00yJaromMiics TOJKEH 3HATh ONpeesIeHus, TEOPEMbI, TOJIXO/Ibl K PELICHHUIO 33a/1a4 U3
OCHOBHBIX DPa3/IeIOB MaTeMaTHUKU. 3HAHUS M HABBIKH, MMOJYy4aeMbIC CTYJCHTAMHU B PE3yNIbTaTe
W3YYEHHUS JTUCUUIUIMHBI, HEOOXOIUMBI JIJIsl TPaMOTHOM U npodeccroHallbHOM padoThl U BeleHUs
YCTIEITHOW Hay4YHO-HCCIIEA0BATEIHCKOM pabOThI B 00JIaCTH yIIpaBIeHUS.

JlucuuiuHa peanu3yercs YaCTUYHO ¢ IPUMEHEHHEM JAUCTaHIIMOHHBIX 00pa30BaTEIbHbBIX
texuousoruit (JJOT).

[Io ouHo#t Qopme 00ydeHHS KOIMYECTBO aKaJEMHUYECKHX YacOB, BbIICICHHBIX Ha
KOHTAaKTHYIO PaboTy C mpemnonpaBaTeneM (MO BHIaM y4deOHBIX 3aHATHH) — 98 wacoB um Ha
CaMOCTOSTENbHYIO paboTy oO0yuaronuxcs — 82 yacoB, Ha KOHTPOJIb — 36 4acoB.

dopma MPOMEKYTOUHON AaTTECTAIMH B COOTBETCTBUU C YYCOHBIM TUIAHOM — 3Q4UeT U
9K3aMEH.



3. Coep:xaHue U CTPYKTYPA AUCHMILIUHBI (MOIYJIs1)

3.1. CTpykTypa IMCUUILTHHBI

O0beM qUCHUIIMHBI (MOYJIs1), YAC

dopma
KonTakTHas paGoTa TEKYILero
o0y4aromuxcs ¢ KOHTPOJISI
npenojasareseM Mo BUAAM ycnesaemoc
HaunMeHnoBaHue TEM .
Ne (paszeos) Y4eOHBIX 3aHATHI ™%,
pasi Bcero CP | npomesxyTo
130 JIP/ | 113/ THoi
30’ 30’ KCP arrecranmm
' oT OoT
pors | AT A .
nepBblii cemecTp
Tema 1 | Marpunpl. Onpenenutenm. 6 2 2 2 0
Tema 2 | OGpatHas MaTpua. PemeHH% 8 2 4 2 0. KP
CHCTEM JIMHEHHBIX yPaBHEHHUII.
Tema 3 | N-MepHOoe nuHEIHOE BEKTOPHOE 8 2% 2% 4 0
MIPOCTPAHCTRBO.
Tema4 | MuoxectBa. [Ipenenst
nocieoBaTenbHocTei. [Ipeess 8 2/2* 4/2* 2 O
(YHKITHIA.
Tema 5 | 3ameyaTenbHBIC TPEICIbIL. 10 2 4 4 0. KP
HenpepsiBHBIE HYHKIINH.
Tema 6 | Jduddepernnanproe
ucuncnenue. [IpaBuio 7 1/1* 4 2 O
Jlonurains.
Tema 7 | IlpunoxeHus MpOU3BOAHOM. v 1/1% 4 2 0
HccnenoBanue QyHKIHH.
Tema 8 | HeonpezneneHHbII HHTErpall U 10 2 4 4 0
METO/IBI €T0 BBIYHCIICHUSI.
Tema 9 | OnpeneneHHbII HHTETpaJ. 8 2 4 5 0, KP
®dopmyna Herotona-JleiiOHuA.
[IpomesxyTouHas aTTecTanus 3a4er
72 * -
Hroro B 1 cemectpe 2 3E) 16/6 32/4 24
BTOPOH ceMecTp
Tema 10 | [IpumMeHeHuUe ONpeeneHHOro 9 1 2 6 o
WHTerpaa.
Tema 11 DYHKIUU HECKOIBKUX 14 2 4 8 0
NePEMEHHBIX.
Tema 12 | DnemMeHTH! KOMOMHATOPHKHU.
Beenenue B Teopuro 11 1 2 8 O
BEpOSATHOCTEM.
Tema 13 OCHOBHBIE TEOPEMBI TEOPUH
. 12 2 4 6 O
BEPOSTHOCTEH.
Tema 14 ®opmyna bepayiu.
IIpenensHbIE TEOPEMBI 12 2 4 6 O, KP
Ilyaccona u Myaspa-Jlanaca.
Tema 15 CiryqaifHpIe BEJTMIUHBI M FX 12 2 4 6 0
XapaKTePUCTUKU.




O0beM qUCHUIIMHBI (MOY/JIs1), YAC
®Dopma
KonTakTHas paGora TEKYILero
o0y4aromuxcs ¢ KOHTPOJISI
npenojasareseM Mo BUAAM ycnesaemoc
HaunMmeHnoBaHue TEM .
Ne (paszeion) Y4eOHBIX 3aHATHI ™%,
pasi Bcero CP | npomesxyTo
130 JIP/ | 113/ THoi
30’ 30’ KCP arrecranmm
' oT OoT
nor | 0 AT u
Tema 16 3aKOH§I pacrpenencHus 12 2 4 6 0
CIIy4YailHbIX BEJMYUH.
Tema 17 | AnanuTudeckas reoMeTpus Ha 12 2 4 6 0, KP
TJIOCKOCTH.
Tema 18 | AHanuTuyeckas reOMETpus B 12 2 4 6 0
IPOCTPAHCTBE.
Koncynpranus 2
[IpomexxyTouHas arrecTanus 36 9K3aM€EH
144
Hroro Bo 2 cemecTpe (4 3E) 16 32 58 36
Bcero: 216 32/6* 64/4* 82 36
) (6 3E)

Ilpumeuanue: 4 — dopmbl Tekymero KOHTpois ycmeBaeMoctH: ompoc (O), tectuposanue (T), KoHTpoIbHAS
pabora (KP), xomtoksuy™m (K), acce (3), pedepar (P), muctyt () u ap.

yCTpOUCTBA

Hoctyn x JIOT ocymiecTBisieTcst KaXIbIM OOYYaIOIIMMCSI CAaMOCTOSATEIBLHO C JH000TO

Ha MopTaie:

https://Ims.ranepa.ru.  Ilapoas

JJOTHUH

K

KaOMHeTY/TpouiTt0/y4eTHOM 3aIIMCH NPEAOCTABISIETCA 00ydaroIIEeMycsl IEKaHATOM.

Tema 1. Matpunsl. Onpenenaurenn.
OcHoBHble cBefieHUs 0 MaTpuliax. Knaccudukanus matpun. Onepanuu Haj MaTpuLaMu:
CJIO’)KEHUE, BBIUMTAHWE, YMHOXXEHME HA YHUCIO, YMHOXXEHUE MaTpul. TpaHCIOHUPOBAHHUE
Marpull. [Ipunoxxenue B skoHOMUKe. [loHSATHE OmMpenenuTeNneil BTOPOro U TPETHETO MOPSIKOB.
Brruucnenue onpeaenuTenei pa3inyHbIMA CIOCOOaMH.

3. 2. Conep:xanue TUCIUNIUHBI (MOILYJIfA)

Tema 2. O6paTHas maTpuna. Pemenne cucreM JTMHEHBIX YPaBHECHM.
Onpenenenre oOpaTHOW MaTpUIbl. YCJIOBHE CYIIECTBOBAaHUS OOpaTHOW MAaTPHIIBL.

JINYHOMY

Haxoxnenne oOpaTHOH MaTpuIlbl C MOMOIIBIO alreOpandeckux JonoiHeHuH. CucTeMsl
JIMHEHHBIX anreOpandeckux ypaBHeHuit. CucteMa w3 M ypaBHEHHIA ¢ N HeW3BeCTHBIME (M<N).
OpnHOpoJHBIE CUCTEMBI JIMHEWHBIX ypaBHeHuil. llpunoxenue B sKoHOMHKE. JlomycTumble
peoOpa3oBaHus CHCTEM JIMHEHHBIX ypaBHEHHH. MHOXXECTBO pellleHui cucTteMbl. PerieHue
CUCTEM JIMHEWHBIX ypaBHEHMH mo npaBuiy Kpamepa. PemieHne cuctem JIMHEMHBIX ypaBHEHUI
metogoMm ["aycca. Mcnonb3oBanue oOpaTHOW MaTpULlbl JUIsl HAXOXKICHUS PEIIEHUS CHUCTEMBbI
JIMHEUHBIX YPaBHEHUMN.



Tema 3. N—MepHoOe JTHHeIHOe BEKTOPHOE MPOCTPAHCTBO.

CkanspHble M BEKTOpHbIE BenMuuHbL. Onepanuu HajJ BEKTOpaMH, 3aJaHHBIMH B
KOOpAWHATHON (opme. YCIOBUS KOJUIMHEAPHOCTH M OPTOTOHAIBHOCTH BEKTOpOB. JleneHue
OTpe3Ka B 3aJJaHHOM OTHOILEHHH. YTOJ MEXIy AByMs BekTopamu. CKalsipHOE IPOM3BEACHUE
BeKkTOpoB. JIuHeiiHas 3aBUCUMOCTH BeKTOpoB. basuc. Pasnoxenume Bekropa mo 0Oasucy.
[Tpunoxenue B s3xoHOMHKe. OmnpeneneHne BEKTopa B N-MEPHOM JMHEHHOM NpocTpaHcTBe. N-
MCPHBIC BCKTOPbBI H JIMHEHHEBIC oncpanv HaA HHUMH: CIOXCHHUC, YMHOXKCHHC Ha 4YHCIIO.
EBknunoBo mnpocrpancTBo. JIuHelHble omeparopel M Marpullbl. CoOCTBEHHbIE 4YHCIa U
COOCTBEHHBIE BEKTOPHI JIMHEHHBIX oniepaTopoB. KBaaparuynsie popmsl.

Tema 4. MuoxkectBa. [Ipenesnsl nociienoBareabHocreii. [Ipexennsl pyHkumii.

DneMeHTHl TEOpUU MHOXKECTB. MHOKeCTBa; criocoObl 3aJJaHIsI MHOKECTB; ONEpaluy HaJl
mHOxkecTBaMu. llonstue ¢ynkuuu. CrocoObl 3amanus ¢ynkuuu. Knaccudukanums QyHKIuiA.
OcHoBHbIe cBoWcTBa ¢yHKIUM OKpecTHOCTh TOYKU. OCHOBBI Teopum Tmpezaenos. Ilpemen
YHUCIIOBOM IOCIIEIOBATEIbHOCTU. beckoHeuHO Oouiblline U OECKOHEYHO Majble BEIMYUHBI.
CaoiicTBa npeenoB NocaeoBaTebHOCTEH. OCHOBHBIE METO/Ibl HAXOKAEHUS MIPEEIIOB.

Tema 5. 3ameuartenbHbie npeaesibl. HenpepbiBHbie GyHKIMH.

OcHOBHBIE MCTOAbl HAaXOXIACHUA IIPCACIOB. HpI/IMeHeHI/IG IepBoro u BTOPOTO
3aMeydaTeIbHOTO MPEAEIOB Al PACKPBITUS HEONPEAEIEHHOCTEW Pa3InYHbIX TUIIOB.

HenpepsiBHOCTh (yHKIMH B Touke. OmpeneneHne M Kiaccu(UKAUS TOYEK Pa3phIBa.
CpoiictBa HemnpepbIBHBIX (QyHkumidi. Kriaccudukamus Touek paspbiBa. YCTpaHUMBIE U
HEYCTpaHUMBbIE TOYKHU Pa3pbIBa.

Tema 6. Juddepenunanbuoe ucuuciaenue. lipasuio Jlonurans.

[Ipupamenue aprymenta, npupauienue pynkuuu. Juddepenumuponanue. [Iponszpoanas.
['eomerpuueckuii M Qusnyeckuii cmbicn npousBogHou. IlpaBuna nuddepenuupoBanus.
Tabnuua Npou3BOAHBIX OT 3JeMeHTapHbIX (yHKIMHA. [loHATHE O NPOU3BOJAHBIX BBICHIMX
nopsakoB. IlpousBoanast cinoxxHoit @ynkumu. [TpomsBogHas HesBHOW (yHkuuu. [Ipumenenue
IPOM3BOIHON ISl BBIYMCIICHUS IpesienoB (mpaBuiio Jlonurans).

Tema 7. Ilpunoxenus npoussoanou. Mcciienosanne GpyHKuuu.

HeoOxonuMmble ¥ JA0CTaTOYHBIE YCIIOBUSL BO3pAacTaHUsl WIM YOBIBaHUS (YHKIIMH.
HeoOxonuMele U J1OCTaTOYHBIE YCIOBHS 3KCTpeMyMma (YHKIMH. BOTHYTOCTH M BBINYKIOCTH
rpapuka ¢Gyskmauu. Touka mneperuba. JlocTaTouHble YCIOBHSI BOTHYTOCTH (BBITTYKJIOCTH)
rpaduka. [lonstue muddepenunana. I'eomerpudeckuit cmbicn auddepeniuana. [Ipumenenue
muddepeHnmana K IpuOIMKEHHBIM BBIYUCIICHUSIM.

HccnenoBanue pa3iavMyuHbIX CBOWCTB (DYHKIMU C MOMOIIBIO Mpou3BogHON. Haxoxaenue
acumnToT rpaduka pynkuuu. [loctpoenue rpapuka QyHKINM MO pe3ylbTaTaM MPOBEIEHHOTO
UCCJIEJOBAHMS.

Tema 8. HeonpeneseHHbII HHTErPaJl M METOABI €0 BHIYHCICHHUS.

[lepBooOpasnas Qynkiusa. Onpenenenue HeomnpenaeneHHoro wuHTerpana. (CBoiicTBa
HEONpeeNIeHHbIX HMHTerpaioB. Tabnmuia cTaHIapTHRIX HHTerpanoB. HemocpencTBeHHoe
HHTCIPHUPOBAHUC, MeTO)I 3aMCHEBI ICPEMCHHBIX. MGTOJI HHTCTPHUPOBAHUSA 11O YHACTAM.

Tema 9. Onpenesiennbiii uaTerpaji. ®opmyaa Herworona-JleitOnuuna.

Omnpenenenue omnpeneneHHoro uHrerpana. ®opmyna Hetorona-JleiiGnuna. CpoiicTBa
ONpPEIETIEHHBIX HHTErPATIOB.

Meron 3aMeHBI IEpEMEHHBIX. METO MHTErpUpOBaHUs 110 4acTSIM JJI ONpPEACIICHHBIX
MHTETPAJIOB.



Tema 10. IlpumeHenne onpeaeIeHHOT0 HHTErpaJa.
[IpunoxeHust ONMpeACTICHHOT0 HHTErpayia. BeluucieHue Iuiomaan TUIOCKOW (HUTYpHI.
Brruncnenue o0beMa Tena BpalieHus. BerauciaeHne mpoiIeHHOro myTH.

Tema 11. ®yHKIMM HeCKOJIbKHUX NepeMeHHBbIX.

Omnpenenenue (QyHKIMM IBYX M HECKOJIBKMX IepeMeHHbIX. Jlunum yposus. Ilpenen
¢ynkuuu OByX mnepeMeHHbIX. HempepriBHOCTH (GyHKUMHU. YacTHble npou3BojHbe. [TomHbIi
nuddepernpan GyHKIMN HECKOIBKUX EPEMEHHBIX.

Tema 12. DiieMeHTHI KOMOMHATOPUKU. BBeleHne B TEOPHIO BEPOSITHOCTEIA.

OcHoBHBIE TOHATUS KOMOWHaTOopuku. OrmpenencHue U (Gopmyssl s MOjcYeTa
NEPECTaHOBOK, COYETaHWI, pa3MelleHuid 0Oe3 MOBTOPEHHUH U ¢ MOBTOpeHHUSIMHU. OIBIT.
Crnyuaiinoe coObiTue. J[OCTOBEpHBIC, HEBO3MOXKHBIE COOBITHS. DJIEMEHTApHBIE U COCTABHBIC
coObITus. [eicTBus Haa ciydaiiHbIMH cOOBITHSAMU. BepositHocTh. Kitaccuueckoe omnpeneneHue
BEPOSITHOCTH.

Tema 13. OcHOBHBIE T€OPEMBI TEOPUU BEPOATHOCTEIA.

OcHoBHbIE TeopeMbl Teopuu BeposiTHocTed. CymMma U TMPOU3BEINCHHE COOBITHIA.
He3zaBucumelie coObITHs. BEeposSTHOCTH CyMMBI U TIPOU3BENCHUS COOBITHUIN ISl TPOU3BOJIBHBIX H
HECOBMECTHBIX COOBITHIA.

VYcnoBHas BepossTHOCTh. PopMyJia MONTHON BEPOSITHOCTH. ATIPUOPHBIE U allOCTEPUOPHBIE
BepossTHOCTU. Dopmyna baiteca.

Tema 14. ®opmyna bepuynnu. Ilpenennnnie Teopembl Ilyaccona u Myaspa-
Jlanaca.

CxeMa He3aBUCUMBIX NOBTOpeHUU ombiTa. @opmyna bepuymnu. IlpenenbHbie Teopemsl
[Tyaccona m MyaBpa-Jlannaca B cxeme bepuymnu. CreacTBusi U3 HHTETPATHLHOM TEOPEMBI
Myaspa-Jlamnaca.

Tema 15. Cryuyalinble BeJIMYUHBI U X XapPAKTEPUCTHKH.

CrnyuvaitHass BenuuuHa. JIMCKpETHbIE U HENpPEpBIBHBIE CIIydaliHble BEIUYMHBI. Psbl
pacripesie/ieHus,, 3aKOHBl pachpefeneHus. XapaKTepUCTHUKU: (YHKLUUS pachpeaeieHus,
MaTeMaTU4YeCKOe OKUJAHUE, TUCIIEPCUs, CpeIHEee KBaIpaTUYHOE OTKJIOHEHNE. XapaKTEePUCTUKN
JUCKPETHOM CIIy4alHOM BEJIMYMHBI. XapaKTEPUCTUKU HEIIPEPBIBHOW CIIy4aliHON BEJINYMHBI.

Tema 16. 3akoHbI pacnpesiesieHUs1 CJIY4aiHbIX BeJIMYUH.
buHOMMaNIBHBIN 3aKOH pacnpeneneHus. PaBHOMEpPHBIN, MOKa3aTeIbHbI U HOPMaJIbHBII
3aKOH pacnpezenenus. [IpaBuino «rpex curm».

Tema 17. AHanuTHYeCKasi FeOMETPHS HA MJIOCKOCTH.

[Ipsimass Ha miIOCKOCTH. YpaBHEHHsS TMPSAMOM Ha IJIOCKOCTH: oOIlee YypaBHEHHE,
yYpaBHEHHE C YIJIOBBIM KO3(PPHUIIMEHTOM, ypaBHEHHE MpPSIMOIl B OTpe3Kax, YpaBHEHUE MPSIMOIH,
MIPOXOJSIIEH Yepe3 JABE TOYKH, NapaMETPUUECKUE YpaBHEHUS IPSMOM, ypaBHEHHUE IPSMOH ¢
HOPMAJIBHBIM BEKTOPOM. YCIIOBHUS MAapaJUICIbHOCTH M NEPHEHAMKYJISIPHOCTH IPSMBIX Ha
IJIOCKOCTH. YTOJ MEXIY NpsIMbIMU. PaccTositHUE OT TOYKH J10 TPSMOM.

KpuBsie BTOpOro nopsijika: OKpy>KHOCTb, SJUTUIIC, TUIIepOoa, napadona.

Tema 18. AnaauTH4YecKasi reOMeTPUsi B IPOCTPAaHCTBeE.

[TnockocTes B mpocTpaHCTBE. YpaBHEHHS IUIOCKOCTH: 0OIlee ypaBHEHHE, YpaBHEHHE
IJIOCKOCTH B OTpe3KaX, YypaBHEHHE IUIOCKOCTH, MPOXOJALIEH Yepe3 TpU TOYUKH,
napaMeTprUueckue YpaBHEHMs IJIOCKOCTH, YpaBHEHHE IUIOCKOCTH C HOPMAbHBIM BEKTOPOM.
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VenoBuss NapauIeNIbHOCTH W MEPIEHAMKYISIPHOCTH  JBYX IIIOCKOCTEH. YTIoll MEXay
IUIOCKOCTAMU. PaccTosiHue OT TOYKH 10 TIOCKOCTH.

YcnoBus napauieIbHOCTH U NMEPIEHIUKYISIPHOCTH NPAMON U INIOCKOCTH. YTOII MEKIY
IIPSIMOY U TUIOCKOCTBIO.

YpaBHEHHE TOBEPXHOCTH B IIPOCTPAHCTBE.
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4. MaTepuaJjibl TEKYyIIero KOHTPOJIsI YCIIeBAeMOCTH o0ydarommxcst U GoHI OlleHOYHBbIX
CpPeACTB MPOMEKYTOYHOM aTTeCTAMU M0 JUCHUIINHE

4.1. Tekymuii KOHTPOJIb yCII€eBAEMOCTH

B xome peammzanum mucummummabl b1.0.11 «Bpicias Maremartwikay HCIOIb3YIOTCS
CJICTYFOIIIME METOJIbI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH O0YJarOIIUXCS:

MeToabl TEKYLIEro KOHTPOJIsd

Ne i/ HanMmeHnoBaHnue TeM (pa3jiesoB)
ycneBaeMoCTH

Ounas gpopma

Tema 1 Martpuripsl. OnpegenuTenu. YcTHbli onpoc

Tema 2 O6parHas marpuna. Pernenye cucteM JIMHEHHBIX YpaBHEHUI. YcTHbli onpoc
Tema 3 N—MepHoe JHMHeHHOe BEKTOPHOE ITPOCTPAHCTBRO. YcTHbli onpoc
Tema 4 MhnosxkectBa. [Ipeneinsl nocnenosarenpsHocTel. Ilpenenst N

N YcTHbli onpoc

(byHKIMIA.
Tema 5 3ameuarenbHble peaesbl. HenpepbiBHbIE (GyHKIMH. VYerHbli onpoc,
KOHTpOJIbHAs paboTa

Tema 6 Juddepennnanbroe ncuncienue. [Ipasmio Jlonurans. YcTHbIH onpoc
Tema 7 Ipunoxenus npousBoanoit. MccnenoBanue pyHKIUH. YcTHbIl onpoc
Tema 8 HeonpeneneHHbli HHTETpaJl U METObI €I0 BBIYUCIICHHUS. YcTHbI onpoc
Tema 9 Onpeneneunsiii uaTerpan. ®opmyna Hetorona-Jleiionura. YcTHbli ompoc,

KOHTpOJIbHAs paboTa

Tema 10 | IIpuMeHeHHe OllpeIeIeHHOTO MHTErpaja. YcTHbL onpoc

Tema 11 | OyHKIUU HECKOJIBKHUX NTEPEMEHHBIX. YcTHbL onpoc

Tema 12 | DnemeHTHI KOMOMHATOPUKU. BBeeHuE B TEOpHIO

o VYcTHBIi onpoc
BEPOSITHOCTEH.

Tema 13 | OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM. YcTHBIH onpoc

Tema 14 | ®opmyna bepuynnu. [Ipenensubie Teopemsl [lyaccona u
Myaspa-Jlannaca.

VYerHbli onpoc,
KOHTpOJIbHasl paboTa

Tema 15 | CnyuvaiiHble BEJIMYMHBI U UX XaPAKTEPUCTUKH. YcTHBIH onpoc

Tema 16 | 3akoHBI pacnpeeseHus CIIy4alHbIX BEJTUYHH. YcTHBIH onpoc

Tema 17 | AHanuTuueckasi reOMETpHsl Ha MIIOCKOCTH. VYerHbli onpoc,

KOHTpOJIbHAs paboTa

Tema 18 | AnanuTuueckasi reOMETpUs B IPOCTPAHCTBE. YcTHBIH onpoc

4.2. TunoBble MaTepHAJIbI TEKYIIET0 KOHTPOJIS yCIeBAeMOCTH 00YYAI0 MU XCS

Bonpocw ona onpoca u pewenus 3a0ay
Tema 1. MaTtpuusbl. Onpenenuresiu.
Bomnpocs! 111 ycTHOr0 onpoca:
Onpenenenue marpuisl. Knaccuduxanus matpuil.
TpaHnCcOHMpPOBaHKWE MATPULL.
CrnoxeHne 1 yMHOKEHUE MaTpULL.
Ornpenenureny BTOPOro U TPETHETO MOPSAIKOB.
Brruucnenue onpeaenuTeneil pa3nuyHbIME CIIOCOOaMU.
Hcnonbs30BaHne CBOWCTB ONPEACIIUTENEH IPU UX BBIYMCIICHHH.

ook owdE

IIpaxmuueckoe 3anamue No 1
1. Perute 3a1aun:
Janet matputisl A u B:
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-1 2 3 2 30
A= B =
0 13 0 1 -1 4
yKaSaTI), KaKHue u3 HI/DKerI/IBeI[eHHI)IX onepaunﬁ BBITIIOJIHUMBI, U BBITIOJTHUTH UX.
a) A+B; 0)AT+B; B)A+BT; rAT+BT;

1) AB; e)ATB; #%) ABT; 3) BAT.

2. Penmars 3agaun [J112, ¢.58, 62]:
1.18,1.21,1.25;1.42, 1.45

3. Haiiti onpenemuTeTs MaTpHIThL:

0 00 1

0 0 2 -10
C=

0 3 5 13

-3 45 6

Ilpakxmuueckoe 3anamue No 2
1. Permruts 3amaunm [J11, ¢.65, 68]:
1.52; 1.65.
2. Haiitu maTpuiry, o0patHyro Matpuie C, €Ciii OHa CYIIeCTBYeT (CM. 11. 4 3aHsTHs 1):
0 00 1
0 0 2 -10
0 3 5 13
-3 45 6
3. Haiitu panr marpuir:
2 1 -4 -1 3 5 -2 -1 3
A=l4 2 0 B=|2 -6 0 C=4 2 -6
1 -3 4 1 -3 -5 2 1 -3
4. Pemuts 3amaun [J11, .68 - 69]:
1.74; 1.75; 1.82.

C=

Tema 2. O6paTHasi maTpuna. Pemenue cucreM JJMHEHHBIX YPABHEHU .
Bonpocs! 1151 ycTHOr0 onpoca:

1.  Auroputm BeIYHMCIIEHUS 0OpaTHON MaTPHULbI C TOMOUIBIO aNredpandeckux JOMOITHEHUH.

2. AnropuT™M BBIYHMCICHHMS OOpaTHOM MaTpullbl TNPHUCOSAWHEHHEM CIpaBa E€AMHUYHOMN
MaTpHIBI TOTO ke NOpsAJIKA.
JlonmycTumble IpeoOpa3oBaHMsl CUCTEM JIMHEHHBIX YpPaBHEHUH.

MHO0KeCTBO pelIEeHU! CUCTEMBI.

®opmynsl Kpamepa 1u1st perieHns CUCTeM JIMHENHBIX YpaBHEHU.

Pemenne cucreM TMHENHBIX ypaBHEHUN MeTo10M ['aycca.

Hcnonb3oBanue oOpaTHOM MaTpUIbl sl HAXOXKICHHS PELICHHS CHCTEMBbl JIMHEHHBIX
YpaBHEHUM.

No ko

1 JI1 — nuteparypa nox HomepoM 1 B CIIMCKe THTEPaTyphI
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Ilpakmuueckoe 3anamue 1
1. Pemmuts 3amaqnm [JI1, c. 109]: 2.15, 2.20, 2.23.
2. Pemnts cucteMsl ypaBHeHUI MeTooM ["aycca:

2X + X, +3X, = 5 X +4x, = 2
a) A% +2X,+6X%; =8 . %) X + X, +2X% =-3
X +2X,—4X, = -1 —X +X, + X3 =5

3. Perimte 3amauy [JI1, c. 116]: 2.49.

IIpakmuueckoe 3anamue 2

1. Pemtuts 3amauwn [JI1, ¢. 109 - 110, 116]: 2.27, 2.48.

2. Haiitu oO1iee 1 6a3ucHbIC pelieHus cucteMbl ypapuenuit [J11, ¢. 116 - 117]: 2.53; 2.55.

3. Haiitu pyHImamMeHTaIbHBIE CUCTEMBI PENICHUH CHCTEM JTMHEHHBIX OJTHOPOIHBIX ypaBHeHnu [JI1, c. 117
- 118]: 2.62; 2.63.

KEWMC. Cnasas cknansl, kiagosumk ATTOPOB yKasaJ, 4To Ha IepBoM ckiage umeercsa 30 MaleHbKUX,
15 cpenuux u 20 Oonpmnx MekoB ¢ caxapoM. Beero 2850 kr. CooTBeTCTBYIONIME JaHHBIE TI0 BTOPOMY
ckiany — 18, 22, 11, 2300 xr, mo TpetbeMy ckiany — 42, 8, 29, 3100 kr. M3yuas 3Tu JaHHBIE, a TaKXKe,
oOpatnB BHMMaHHEe Ha (paMWiIMIO KIAJOBIINKA, ciemoBarens A. KameHckas, 3Hakomas ¢ Teopuel
JMHEHHBIX YPaBHEHHM, YCTAHOBUIIA, YTO UMEET MECTO HECTHIKOBKA JaHHBIX. [loka3aTs 3T10.

Tunoevie 3a0anusn 011 KOHMPOJILHOU padomul
Pemmre cucremy IMHEHHBIX ypaBHEHUI YKa3aHHBIM CIIOCOOOM:
a) ¢ momouibio popmyn Kpamepa

2x, — 3, + X, = 23
3 + X, = 2X; = 0,
X, — 2X, + 3x; = 19
0) metogom ["aycca
2% = 3, o+ X = 7,
X, + 2%, + 3% = 25
3% - X, — 2% = -28.
B) C IIOMOILBIO OOPaTHOM MaTpPHULLbI
2%, — 33X, + X; = 13
X, + 2X, — X3 = =5
X, — X, + 2x, = 10.

Tema 3. N—-MepHoe JIMHeliHOe BEKTOPHOE MPOCTPAHCTBO.

Bonpocs! 1151 ycTHOr0 onpoca:

1.  Onepauuu Haja BEKTOpaMH, 3aJJaHHBIMU B KOOPJUHATHOU opMe.

Haxoxzaenue yria Mexxay AByMsl BEKTOpaMH.

CkanspHoe Mpou3BeIeHNE BEKTOPOB.

Brruncnenue coOCTBEHHBIX YMCET U COOCTBEHHBIX BEKTOPOB JIMHEHHBIX ONIEPaTOPOB.
CocraBreHue KBaJJpaTHUHBIX (HOPM.

HccnenoBanue KBaapaTUIHOM (POPMBI HAa 3HAKOOMPEIETEHHOCTb.

PasnosxeHnue BekTopa mo 6asucy.

Noogakown
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Ilpakmuueckoe 3anamue 1

1. JTokasaTh, YTO MHOXKECTBO JBYXMEPHBIX T€OMETPHUECKHX BEKTOPOB C 3aJaHHBIMU Ha HEM OIIEpaIisMU
CITOXKEHHS U YMHOXKEHHUS Ha YMCII0 00pa3yeT JIMHEHHOE MPOCTPAHCTBO.

2. Penmuts 3amaun [JI1, ¢. 168 - 170]: 3.51, 3.54, 3.57, 3.59, 3.62.

3. Haiityt KOCHHYC yTJia MEX/Ty BEKTOpPAMH X H Y, IPUHAIICKAIINMA TPEXMEPHOMY €BKJIHIOBY MPOCTPAHCTRY
C OPTOHOPMHPOBAHHBIM OA3KCOM.

1 -1 0 -1
x=| 4| y=|3 X=|-4| y=| 3
a) -2 , 2 Ha 0om 0) 1 , -2

4. Perts 3amaun [JI1, c. 162 - 163]: 3.21, 3.27.

Ipakmuueckoe 3anamue 2
1. Pemmurrs 3amaun [J11, ¢. 172 - 173]: 3.72, 3.79.

Tema 4. MuoxectBa. [Ipenens! nocienosareabHocteil. [Ipenesast pynkumii.
Bonpocsl 14151 yCTHOTO0 onpoca:

1.  Omnpenenenue npenena.

beckoneuHo Gosblrie 1 0ECKOHEYHO Majible IOCIEJ0BATEIbHOCTH.
CaolicTBa IpeIesIoB NOCIEA0BATEIbHOCTEH.

OcHOBHBIE METO/IBI HAXO0XKICHUS ITPENIEIIOB.

OKpeCTHOCTh TOYKH.

Beruucnenue npenena GyHKIuY.

[TprmeHeHne CBOMCTB NpeaenoB (pyHKIIHA.

HeonpeneneHHocTH pa3nuyuHBIX BUIOB.

OcHoBHBIE CIOCOOBI PACKPBITHSI HEONPEEIEHHOCTEN.

©CoNoORWN

IIpakmuueckoe 3anamue 1
1. OnpenesuTh 00aCTH CYIIIECTBOBAHUS U 00JIACTH 3HAYCHHN CIICIYIOIINX (hYHKITHIA:

a) y:m; 6)y=|092|094x; B)Y = \/;

sinzx

2. loctpouts Tpaduk GyHKIUH

y=ax+Db, a,beR—mMHOXKECTBO IEHCTBUTEN bHBIX YHCEI.
3. Petuth 3amaum [JI1, ¢.291]: 5.38(6, 1), 5.39(6, n); 5.40(0, B), 5.41(0).
4. Haittu:

f(X) ,eom F(X+1)=%x"-3x+2,
5. Pemutsb 3amaun [J11, ¢.322 - 323, 328]: 6.15; 6.21.

Ilpakmuueckoe 3anamue 2
1. BEIYHCIHTE TIpeIeThl
2 2 2

i x° =1 ) - . X° =1

lim P I lim Xil lim PO I
a) ©02x% —x -1, 6) 1 2x* —x -1 B) 2 2X° —x -1,
2. Pemmuts 3amaun [J11, ¢.324 - 330]: 6.47; 6.49; 6.63; 6.69.
3. Penuts 3amaun [JI1, ¢.331 - 336]: 6.83; 6.85; 6.86; 6.111; 6.120.
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Tema 5. Berunciienne npenenos. HenpepbiBHbIE (PyHKIIUH.

Bonpocsl /151 ycTHOT0 onpoca:

1.  3ameuarenbHbIE IPEACIIBI.

2 Haxoxnenue npenenoB GyHKIMU C IOMOIIBIO 3aMeUYaTeNIbHbIX MPEIETIOB.

3 [Tpupamienue aprymenTa, npupamienue GyHKInH.

4.  HenpepbiBHOCTh. CBOMCTBA HEMPEPBHIBHBIX (DYHKITHIA.

3) Knaccugukamus Touek pa3pbiBa. Y CTpaHUMbIE U HEYCTPAaHUMBbIE TOYKH Pa3phIBa.

Tunoevie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
Brruncnute npeaensi:

2 5 3
1 fim—Y 4 . 4, im 8+ -1

-2 x? —5x + 6 x>0 4% + 4x° +17
sa2
2. Jim 3N S, 5. lim[ 2 |
x>0 10X -3\ Xx—3 x°-9
2
3. Iirrg(1+3x)5x; 6. Iim(\/x2+7x—3—\/x2—6x—8).
X—> X—0

Tema 6. {uddepenunanbroe ucuuciaenue. [ipasuno Jlonurams.

Bomnpocsl 1151 ycTHOr0 onpoca:

1.  duddepenumporanue. [IponsBoanas.

2 ['eomeTpuyeckuii U PU3NIECKUIA CMBICT MPOU3BOTHOM.

3 [TpaBwiia quddepennupoanms. TadbauIa TPOU3BOAHBIX OT dJICMEHTAPHBIX (YHKIIHA.
4.  TloHsTHE O MPOU3BOAHBIX BBHICIIMX MOPSAIKOB.

3) [TpumeHeHre TPOU3BOIHON /U1 BBIYMCICHUS NpeaesioB (mpaBuiio JlonuTans).

IIpakmuueckoe 3anamue 1
1. Pemurs 3amaun [J11, ¢. 378 - 383]: 7.27; 7.39; 7.55; 7.61; 7.62.
2. Haiitu miepByI0 1 BTOPYIO TIPOM3BO/THBIE (PYHKIIHIA:

y=5"+,/(x=InXx)

3. Permurs 3amaunm [J11, ¢.383]: 7.65; 7.66.

4. HamucaTh ypaBHEHHE KacaTelbHOW W HOpManu K rpaduky ¢yHkoum Y = 3x° 3a7laHHOW TOYKE
M (=2, 12).

5. Permurs 3amaum [JI1, ¢.387]: 7.108; 7.112.

IlIpakmuueckoe 3anamue 2
1. Permuts 3amaum [JI1, ¢.384]: 7.77, 7.81.
2. UccnenoBaTth GYHKIWH W TIOCTPOUTH WX TPadUKU

3. Permth 3amauu [JI1, ¢.361]: 7.126; 7.128.

Tema 7. Illpunoxxkennst npousBoanoi. Mccienopanue pyHnkomuu.
Bonpocsl 1J1s1 yCTHOr0 onpoca:
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1. HeoOxomumble ¥ JOCTATOYHBIC YCJIOBHSI BO3pACTAaHUS WU yOBIBAHHS
HeoOxoaumble U JOCTATOYHBIE YCIOBHS KCTpeMyMa (DYHKILIUU.

2.  BorayrocTh u BBIIYKJIOCTh rpaduka GyHKIHH.

3.  Touka neperu6a. [loctaTouHble YCI0BUS BOTHYTOCTH (BBIMTYKIIOCTH ) TpaduKa.

4.  HccnemoBanue GyHKIHIA ¢ TOCTIEAYIOUINM IIOCTPOSHUEM rpaduKa.

Ilpakmuueckoe 3anamue 1
1. UccnenoBaTh GyHKIMH U TOCTPOMTH UX TPA(UKH:
2
-2 —x/2 _ X 2 4
)y =exe "t gy =X
2. Peruts 3amaun [J11, ¢.388]: 7.118.
3. Pemwuts 3amauu [JI1, ¢.389]: 7.132; 7.133.

Tema 8. HeonpeneneHHbIH HHTErPaJl M METO/AbI €r0 BHIYHCIEHHUS.

Bonpocsl 14151 ycTHOr0 onpoca:

1.  IlepBooOpa3znas ¢ynkius. OnpeneneHue HEONPEIEICHHOTO HHTETpaa.

2 CBolicTBa HEOIpEAEIEHHBIX UHTETPpaIoB. Tabynla CTaHJapTHBIX UHTErPaJIoB.
3 HenocpencTBeHHOE HHTETPUPOBAHHE.

4.  Metox 3aMEHBI TIEPEMEHHBIX.

5 MeTo HHTETpUPOBAHUS 110 YaCTSM.

Ilpakmuueckoe 3anamue 1
1. Haiitu HeonpeneieHHbIE HHTErPaJIbl METOAOM HEIOCPEACTBEHHOTO HHTEIPUPOBAHNU:

d
a)f : : 6)Ix32(x 111) X; B)jexs‘”dx_

2. Pemmmts 3amaun [J11, ¢.560 - 561]: 10.25; 10.32, 10.36.
3. Haiitu HeonpeiesieHHbIE HHTETpaJbl METOZIOM 3aMeHbI TiepemeHHol [J11, ¢.566]:
10.43; 10.46; 10.55.

Tema 9. Onpenenennblii nurerpai. ®opmyaa Hoorona-Jleiionuna.
Bomnpoce! 111 ycTHOr0 onpoca:

Omnpenenenne onpeaeseHHOro NHTErpasa.

®opmyna Herotona-JleitOHuma.

CBolicTBa ONpeAeIEeHHBIX HHTETPATIOB.

HenocpencTBeHHOE HHTETPUPOBAHKE JUJISL ONPEIEIEHHBIX HHTErPATIOB.
MeTto/1 3aMeHBI IEPEMEHHBIX IS ONIPEIETICHHBIX HHTErPajIoB.

MCTOH HHTCTPHUPOBAHUSA 11O HACTAM JIA OIPECACICHHBIX HHTETPAJIOB.

ook owdE

Ilpakmuueckoe 3anamue 2.

1. Pemnth 321841 METOIOM UHTErpupoBaHus mo yactsiM [JI1, c. 568 - 572]:

10.107; 10.118, 10.125, 10.126.

2. Haiitu Heonpe/ie/ieHHbIC HHTErPaJibl OT PalMOHABHBIX apobeii [J11, ¢.573 - 577]:
10.137; 10.140, 10.144, 10.150.

3. Beruucnuts onpeaeneHusie uaterpanst [JI1, ¢.635]: 11.40, 11.43.

byHKINN.
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4. Haiitu mnommaan Guryp, orpaHIIEHHBIX CIETYIOMUMHI KPABBIMU

Q) Y=—X2+4X, y=2X: 5 y=x3, y=+X.

Ilpakmuueckoe 3auamue 3.
1. Pemuts 3amaum [JI1, c.644]: 11.64; 11.72; 11.73; 11.84.
2. Beraucmnth HecOOCTBEHHBIN HHTETpal

T dx
a .
)_wl+x2

3. Pemuts 3amaun [J11, ¢.649 - 60]: 11.124; 11.128; 11.129; 11.133.

Tunoesvie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
Brraucnute uHTErpaibl:

1. I(ng —3x+1)dx;
3
5 ,[ 3x7dx

2
3. I(3x2 —2x + 2)dx;
1

3
X
4, | ——dx.
! 3x2 -2

Tema 10. IIlpuMeHeHHe onpeaeIeHHOT0 HHTErpaJa.
Bonpocsl 1151 ycTHOr0 onpoca:

1.  Briuucnenue mwiom@an mMIOCKOH GUTYPHI.

2.  Bruucnenue oobeMa Tena BpalieHusl.

3.  Bpruncnenue npoiieHHOrO MyTH.

IIpakmuueckoe 3anamue 1.

1. Pemuth 3a/1a4¥ METOIOM HHTETPHUPOBaHust 10 yactsm [JI1, ¢. 568 - 572]:

10.107; 10.118, 10.125, 10.126.

2. Haiit Heonpe ie/ieHHbIE HHTErPalibl OT PaMOHAIBHBIX apobeii [J11, ¢.573 - 577]:
10.137; 10.140, 10.144, 10.150.

3. Boruncnuts onpeaeneHnsie uarerpanst [JI1, ¢.635]: 11.40, 11.43.

4. Haiitu momaau Guryp, OrpaHMIeHHbBIX CJICTYIOIIMMH KPUBBIMU

a) y=—X+4x, y=2X: 6 Y =X, y:\/;.

Tema 11. ®yHKIUH HECKOJIbKHX MepeMeHHbIX.

Bomnpocs! 111 ycTHOr0 onpoca:

1.  Omnpenenenue QyHKIMH JBYX U HECKOJIBKUX MEPEMEHHBIX.

2.  YacTHbIe TPOU3BOTHBIE IIEPBOTO M BTOPOTO MOPSIIKOB.

3. Tlonsslii quddepeniman GyHKINH HECKOIbKUX MEPEMEHHBIX.
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IIpakmuueckoe 3anamue 1
1. Haiiti yacTHBIC MPON3BOMHBIC (QYHKITHI JBYX ITEPEMEHHBIX Z = x? y— cos? Xy .

2. Pemmute 3amaunm [J11, ¢.514, 515]: 9.47; 9.50; 9.51; 9.53.
3. Tonaras, uro npoussonbHas Gyrkuus f muddepenumpyema, IpoOBEPHUTH CIIELYIOIIME PABEHCTBA:
z oz ?
X2 ——xy—+Yy*=0, z . A f(xy).
OX oy 3X
4. Pettuth 3amaum [JI1, ¢.515]: 9.66; 9.68.

5. HaiiTn BenmmumnHy ¥ HanpaBjIeHHE rpaueHTa GYHKIUH B TOUKE M (Xo ' Yo ZO) ;

f(xy,2)=xyz, ML 11,
4. Permuts 3amaun [JI1, ¢.519]: 9.76; 9.81; 9.84.
5. HaiiTu TOYKH JTOKATBHOTO SKCTpeMyMa (DYHKITHH U MPOBEPUTH B HUX BBITOJHEHHE JOCTATOYHOTO YCIOBHS

SKCTpeMyMa
U=2X"—xy+2x2—y+Yy* +7°
f (X, y)dxdy

6. BBIUMCIUTE TBOMHBIC HMHTETPAIIBI II 110 ooJ1IacTu G , 33JIaHHON TPaHUIIAMU

G
a) T(X,¥)=X—Y, G —1peyromnuux ¢ sepummamu (1, 1), (4, 1), (4, 4).

7. Pemmrs 3amaun [JI1, ¢.657 - 658]: 11.160; 11.162.
8. C moMoIIipto JIBOMHOTO MHTErpajia HaWTH TUIOIIA/Ib, OTPAHMYCHHYIO CIICAYIOIIMMH KPUBBIMU:

y? =2x+1, y* =—-2x+1.

Tema 12. DyieMeHTbI KOMOMHATOPUKHU. BBeleHHE B TEOPHIO BEPOATHOCTEIA.

1. OcHoBHbIE MOHATUS KOMOMHATOPUKH.

2. Ompenenenne U GopMynbl sl MMOJACYETa TEPECTAHOBOK, COYETAHWH, pa3MeleHuil 0e3
MIOBTOPEHUM U C IOBTOPEHUSAMH.

3. Omeprt. CinyvaifHoe coOBITHE.

4 JlocToBepHbIe, HEBO3MOXKHbIE COOBITUS. DIIEMEHTAPHbIE U COCTABHBIE COOBITHS.

5.  Beposarnocts. Knaccuueckoe onpeneneHue BEpOSITHOCTH.

Ilpakmuueckoe 3anamue 1

1. Peumurs 3amayn:

a) B paiioHHOl OpraHM3alMM HEKOTOpPOH mapThu HacuuthbiBaeTcsi 150 wieHoB. CKONBKMMH CIIOCOOaMH
MOYHO U30path 6 JeneraTtoB Ha Che3/I.

2. Penuts 3amaun:

a) B ypne 30 mapos: 10 kpacHbIX, 5 cuaux u 15 6enbix. Haiitu BeposSTHOCTE CiTy4aitHO BBIHYTb LIBETHOH 111ap.
0) 13 xomoxas kapT (36 KapT) HayAady BRIHUMAIOTCS TPY KapThl. HalTH BEPOSTHOCTH TOTO, YTO CPEIH HUX
OKaXETCsI TOJIBKO OJIVH TY3.

3. Pemnts 3amaun:

a) IlaturomMHOE coOpaHre COUYMHEHHH PAacIONOKEHO Ha TOJIKE B CIydaiHOM mnopsake. KakoBa BeposATHOCTD
TOT0, YTO KHHTH CJIEBA HATIPABO B MOPSAKE HyMepaly ToMoB (0T 1 110 5)?

0) Haynauy B3siTblii TenedoHHbIH HOMEp cocTouT M3 5 mudp. KakoBa BeposTHOCTH TOTO, 4TO B HEM BCE
mphl: pa3iMyHble; OAWHAKOBBIC,; HeueTHble M3BecTHO, yTo HOMEp TenedoHa HE MOXKET HAUYMHATHCA C
1 pbI HOJIb.

4. PemuTh 3aaady:
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Cpemu 25 o0yJaromuxcsi, i3 KOTOPBIX 15 IEBYIEK, pa3bIrphIBAIOTCS 4 MPHUIIIANIICHNS Ha TUCKOTEKY, TIPHIEM
KKl MOXET BBIUTPATh TOJNBKO ONUH Ouier. KakoBa BEpOSTHOCTH TOTO, YTO cpean obnaiarenei Ounera
OKa)KyTCsI JIB€ ACBYIIKU U JIBOC FOHOLIEH?

5. Permts 3amavn:

a) U3 smuka, comeprkariero 5 map oOyBH, 13 KOTOPBIX TP Mapbl MY»CKOH, a JIB€ Tapbl )KEHCKOI 00yBH,
NepeKIagbpIBAIOT HayJady 2 mapel 00yBU B OPYroW SIIUK, COAEPIKAIIUA OJMHAKOBOE KOIUYECTBO Map
JKEHCKOW U MYXCKOH 00YBH.

KakoBa BeposSTHOCTB TOT'O, YTO BO BTOPOM SIIIMKE TOCIE 3TOTO OKAXKETCS OJUHAKOBOE KOJIUYECTBO Iap
MYKCKOH | KEHCKOW 00yBH?

0) s npoBenenus copeBHOBaHUs 16 BOJIEHOONBHBIX KOMaH] Pa3OUTHI MO KpeOWIo Ha ABE MOATPYIIIIHI
(mo BoceMb KOMaHA B Kakaoid). HailTh BeposTHOCTH TOTrO, YTO OBE HauOoiee CHIbHBIE KOMAaHJBI
OKKYTCS: B Pa3HbIX OATPYIINAX; B OJJHOMN MOATPYIITIE.

IIpakmuueckoe 3anamue 2

1. Permuts 3amayn:

a) KakoBa BepOSTHOCTb TOTO, YTO HayJa4dy OpOILEHHAsl B KPYT TOUKa OKa)KETCS BHYTPH BIIMCAHHOTO B HETO
PaBHOCTOPOHHETO TPEYTObHUKA?

2. Peruth 3aauu:

a) CTynmeHT pa3bICKMBAaCT HYXHYIO eMy (QOpMyly B TpeX CHpaBOYHHKAX. BeposATHOCTh TOTO, 4YTO
(dopMyIna CONEpKUTCS B IMEPBOM, BTOPOM U TPEThEM CIIPaBOYHHUKAX, paBHa cooTBeTcTBeHHO 0.6, 0.7 M
0.8. HaiiTu BEpOSTHOCTH TOTO, YTO 3Ta (hOpMYJia COACPKUTCS HE MCHEE YeM B JIBYX CIIPABOYHHKAX.

3. Permmuth 3amaumn:

a) Ha cBsske 5 kimroueit. K 3aMKy mOAXO0AMT TOJBKO OAMH K04, HaifTH BEpOSITHOCTH TOTO, YTO
noTpeOyeTcsi He Ooyiee JBYX IMOMBITOK OTKPBITh 3aMOK, €CJIM ONpOOOBAaHHBIA KIIOY B

JAJIbHEUIINX UCIIBITAHUSX HE YYaCTBYET.
4. Permrs 3a0a4u:;

a) J[Ba cTpenka cienany 1Mo OJHOMY BBICTPENY B OJHY M Ty K€ MHIICHb. BeposTHOCTh MOMajaHHs B
MUIIEHb Ui TepBoro crpeika pasHa 0,8, a mis BToporo — 0,5. B mumenu okaszanachk ofjHa nMpoOOMHa.
Haiitu BeposiTHOCTE TOT0, 4TO NPOOOMHA MPHUHAIIICKUT BTOPOMY CTPEJIKY.

5. Pemnts 3amayn:

a) U3 ypHBI copeprkarieil Tpu OebIX U ISTh YEPHBIX IIAPOB, [1Ba YeJIOBEKA BBIHYJIHM ITO0YEPETHO IO Iapy
(6e3 Bo3Bpamenus). KakoBa BEpOsSTHOCTH TOrO, YTO MEPBBII BBIHYJ O€NbI IIap, €CIM BTOPOM BBIHYI
YEPHBI?

0) /[IBa cTpesika moovepeqHO CTPENAIOT 10 MHILIEHH [0 MEPBOro nomaaaHus. BeposaTHoCTs monagaHus
Juts iepBoro crpenka pasHa 0,2, a mist Broporo — 0,3. KakoBa BeposITHOCTh TOTO, YTO MEPBBINA cuenaer
0o0JIbIIIE BBICTPENOB?

Tema 13. OcHOBHBIE TeOpeMbI TEOPHU BEPOSITHOCTEIA.

Bomnpoce! 111 ycTHOr0 onpoca:

CymMa u mpousBeieHHue COOBITUH.

HezaBucumeie coObrTusi. HecoBmecTHBIE COOBITHS.

[Tonmnas rpymnma coObiTrii. [I[poTHBONONOKHBIE COOBITHS.

BeposTHOCTE CyMMBI M TPOU3BEICHUS COOBITUN TSI IPOU3BOJIBHBIX COOBITHIA.
BeposiTHOCTE CYMMBI M IPOU3BEACHUS COOBITHI JIIsl HECOBMECTHBIX COOBITHH.
VYcnoBHas BEPOSTHOCT.

dopMyIia MOJIHON BEPOSITHOCTH.

ATIpHOpHBIE U allOCTEPUOPHBIE BEPOSTHOCTH.

®opmyna baiieca

CoNoa~wNE
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Ilpakmuueckoe 3anamue 1

1. Pemnts 3anauu:

a) Haiitu BeposITHOCTB, YTO U3 BOCBMHU MaJbIX NPEANPUATHHA 3a MEPBBIH o] 00aHKPOTIATCS Oonee ABYX
NPEANPUATHM.

2. Permts 3agaun:

a) Ha ¢upme pabortaet 36 uenoBek. BepoaTHOCTB TOTO, YTO A€HB POXKIACHUS 00YYAIOIIETOCS IPUXOANUTCS
Ha OIpEJCIICHHBIN NeHb Tona, paBHa 1/365. OmneHUTh BEpOSATHOCTH TOTO, YTO, MO KpalHEH Mmepe, 2
pabOTHUKA UMEIOT OIMHAKOBBIN AEHb POXKACHUSL.

3. Pemuts 3amaun:

a) OueHUTb BEPOATHOCTH TOTO, YTO MPH PasMEUICHWH 25 THICSY JIMCTKOB YHCJIO 3aKa30B OyneT
HaXOAMThCA B Ipezenax oT 45 ao 55.

4. Peruts 3amaun

a) [lpu oOcnenoBaHumM ycTaBHBIX (POHIOB OAHKOB YCTAaHOBJIEHO, YTO MATas 4acTh OAHKOB HMEIOT
ycraBablii Qoup cBeimre 100 M. py6. Haittm BepostHOCTH TOTO, uTo cpemu 1800 OaHKOB HMMEIOT
ycraBabIil Gonp ceoitre 100 miaa. py6.: He Meree 300; ot 300 o 400 BKIFOUATENHHO.

5. Pemnts 3amaun

a) IlogBomHas joaKa aTtakyeT Kpeicep, BBITyCKas 10 HEMY OJHY 3a Ipyroi 4 Toprieabl; BEpOSITHOCTD
nomajgaHus Kaxaou - 3/4. Jlrobas U3 TOprea ¢ OJMHAKOBOM BEPOSTHOCTHIO MOXKET MPOOUTH oauH U3 10
OTCEKOB Kpeiicepa, KOTOphIE B Pe3yJibTaTe MOIaJaHusl HANOJIHAIOTCS BoAol. IIpu 3amomHeHnu xots Obl
JIBYX OTCEKOB Kpeiicep TOHET. BRIUMCINTE BEPOSTHOCTH THOETH Kpercepa.

0) BeposTHOCTB TOTO, YTO COOBITHE A TIOSIBUTCS XOTS OBbI OJTUH pa3 MPH IBYX HE3aBUCUMBIX UCTIBITAHUSIX,
paBHa 0,75. HaiiTu BepOSTHOCTh TOSBIEHHUS COOBITHS B OJHOM WCHBITAHUH (TIPEAIIONAraeTcs, 4YTO
BCPOATHOCTD IMOSABIICHUA CO6BITI/I$[ B OGOI/IX HUCIIbITAHUAX OJHA U Ta )Ke).

Tema 14 ®opmyna bepuyiiu. Ilpeneasnbie Teopemsl Ilyaccona u Myaspa-Jlannaca.
Bonpocsl 1J1s1 yCTHOTO0 onpoca:

Cxema He3aBUCUMBIX ITOBTOPEHU OMbBITA.

®opmyna beprym.

IIpenenbHas reopema Ilyaccona.

JloxanbHas Teopema MyaBpa-Jlamiaca.

JloxanpHas Teopema Myaspa-Jlaruiaca.

NurerpansHas teopema Myaspa-Jlamnaca.

CnenctBus U3 npeaenbHeIX TeopeM Myaspa-Jlamaca.

NoakowdE

Tunoewvie 3a0anun 011 KOHMPONAbHOU padomul:

Penmre 3agaun:

1. U3 maprtuu, B koropoit 20 neraneit 6e3 nedekra u 5 ¢ gedextom, OepyT Haymady &
netaneii. HaiiTu BepoSITHOCTb TOTO, UTO Cpey HUX OyneT 2 Aetanu ¢ 1eeKToM.

2. B rpymmne u3 30 yenoBek 5 OTIMYHMKOB, 10 XOPOLIMCTOB, OCTaJIbHBIE CTYJACHTHI UMEIOT

YIIOBJIETBOPUTENbHYIO  yCIIEBAEMOCTb.  BEposSTHOCTh  MpaBWJIBHOIO  OTBETa  Ha

9K3aMEHALIMOHHBIN BOIIpPOC JUIs OTIMYHMKA cocTasiseT 0,95, nia xopommcra — 0,8, mns

Tpoeunnka — 0,6. Haynady BeI3BaHHBIN CTYJAEHT clai dk3aMeH. HaliTu BEpOATHOCTB TOTO,

YTO 3TOT CTYAEHT — XOPOILHUCT.

Momneta non6pormeHa 7 pas. Haiinure BeposTHOCTh TOTO, 4TO repd BBIMIAET 5 pas.

B Hexkotopom pernone u3 kaxasix 100 cemeit 80 numMeroT MUKpOBOJIHOBBIE neun. Haitnure

BEpPOSTHOCTH TOTO, 4TO U3 400 cemeit 300 NMEIOT MUKPOBOJIIHOBBIE TIEYH.

5. Ilo pe3ynpTaTaM HaJOTOBBIX INPOBEPOK YCTAHOBIEHO, YTO B CPEIHEM KaKIoe BTOpOE
Majoe MPEANpHUsITHE PErHoHa WMeEeT HapyilieHHus (UHAHCOBOW IUCIUIUIMHBL. Haiinurte

Hw
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BEpOATHOCTH TOro, uto u3 1000 3aperncrpupoBaHHbX B perrnoHe oT 480 mo 520 manbix
IPEANPUATHA UMEIOT HapyleHHsl PUHAHCOBOM JUCLUIUIMHBL.

Tema 15. Cayuaiinble BeJJMYHHBI 1 UX XaPAKTEePUCTHKH.

Bonpocsl 1J1s1 ycTHOrO0 onpoca:

1.  Cnyyaitnas BenuuuHa. J[UCKpEeTHBIC U HENIPEPHIBHBIE CIIyYailHbIC BEJIMYHHBI.

2. Psanel pacripeneneHusi, 3aKOHBI pacipeeCHHs.

3. XapaxkTepucTUKH: (YHKIHS pacIlpeieieHusl, MaTeMaTH4ecKoe OXHAaHue, AUCIepCHs,
CpelHee KBaJpaTUYHOE OTKIIOHEHHE.

4,  XapakTEepUCTUKU TUCKPETHOMN CITy4ailHOW BEIIMYMHBI.

5. XapaKTepUCTUKU HENPEPBHIBHON CIIy4aliHON BEIMYMHBI.

IlIpakmuueckoe 3anamue 1

1. Pernts 3amaum:

a) BeposaTHOCTB TOT0, YTO OOYYAIOIINICS CIACT CEMECTPOBBIN AK3aMEH B CECCHIO 10 nquciuiuiiiam A u b,
paBHbl cooTBeTcTBeHHO 0,7 m 0,9. CocTaBUTh 3aKOH paclpeAesiCHHs YUCia CEMECTPOBBIX SK3aMEHOB,
KOTOpBIE CAACT O0YJarOIHHCS.

0) lana ciydaiinas Bennanaa X:

Xi -2 1 2

Pi 0,5 0,3 0,2
Haiity 3aK0H pacrpe/eaenus clydainpx Bemuns: a) Y=3X; 6) Z=X2.
[Moctpouts  (QyHKIMIO pacHpeiciieHus, HAWTH MaTeMaTHYECKOE OXUIAHHWE, JUCICPCUI0 U

CpeIHEeKBaIpaTHIeCKOe OTKIIOHEHNE HCXOTHBIX U MTONYYSHHBIX CIyYailHbIX BEJTMYNH.

2. Pennts 3aa4u:

a) CTpenmok BeleT cTpean0y 1Mo e ¢ BEPOSTHOCTHIO MOMaAaHus MpH KakaoM BeicTpene 0,2. 3a kaxmoe
MorajaHie OH IOJIyYaeT 5 OYKOB, a B CIlydae MpoMaxa OYKOB €My He HauucisioT. COCTaBUTH 3aKOH
pacrpeneneHusl 9uciia OYKOB, MOJMYUYEHHBIX CTPEIKOM 32 3 BBICTpPENA, M BBIUHUCIUTH MAaTEMaTHYECKOE
0XKHJIaHHUE ATOU CIy4yalHOU BEIIMYUHBI.

6) KonrposbHast pabota COCTOUT U3 TpeX BOMpocoB. Ha Kaxplil BOIIPOC MPHUBEAEHO 4 OTBETA, OJUH U3
KOTOPBIX TpaBWiIbHBIA. COCTaBUTH 3aKOH pAaCIpeNeSiCHUs YHClia TMPAaBIIBHBIX OTBETOB MPH HPOCTOM
yrajasiBannd. HaiiTn MaTeMaTH4eckoe OXKUIaHue U JUCIIEPCHIO STOU CITYYaiiHON BETUYHHEI.

B) HaifTu 3akoH pacmpeesieHus] Yncia MakeTOB TpeX aKIWi, M0 KOTOPHIM BIAeNbIleM OyIeT MOIydeH
JIOXOJI, €CIM BEPOSTHOCTH IMOJIYUYEHUS TOXO0Ja MO KaKIOMY M3 HUX paBHa coorBercTBeHHO 0,5, 0,6, 0,7.
Haiitn MaTemaTnyeckoe OXHIIaHWE W JTUCIIEPCUIO JAHHOW CITyYailHON BEIWYWHBI, TOCTPOUTH (DYHKIIHIO
pacmpeseneHusl.

r) JIBa cTpenka cienany 1o J[Ba BBICTpeNia M0 MUIIEHH. BeposSTHOCTh Momajganus B MUIICHb IS TIEPBOTO
crpenka paBHa 0,6, mis Broporo — 0,7. HeoOXomuMo: cocTaBUTh 3aKOH pacrpeeNicHus] o0IIero 4mcia
MonaJaHuil; HAMTH MaTeMaTUYECKOE OXKHUJIaHWE U IUCTIEPCHUIO ATOM CITydaiiHON BETMYUHBI.

Ilpakmuueckoe 3anuamue 2

1. BerauciuTh 3HaYEHHS IDIOTHOCTH PABHOMEPHOTO pactpeeNieHIs], COCPEI0TOUYSHHOTO Ha HHTEpBae [a,
b], 3HaYeHMs PyHKIMK ATOTO PABHOMEPHOT'O pacrpeesicHus 1 MAaCCHBA apryMeHTa ot -1 10 4 ¢ marom
0,1. TToctpoenue BoimonHUTG Mist @ = 1, b = 3. TIpu BBIYKCICHUU KCIIOIB30BATh JIOTHYECKUE (DYHKITHH.
ITocTpouTh rpadKy INIOTHOCTH STOT0 PABHOMEPHOTO pacipeaeiieH!s i (DYHKITUH STOTO PaCIIpeICICHHUS.
2. Maoe npeanpusTie oKas3biBaeTcss 0aHKPOTOM B TEUCHHUE T'Ojla C BEPOATHOCTHIO p. HaliTn BeposTHOCTH
TOTO, YTO B TedyeHHWe roma OaHkporamu cranyt 0, 1, 2, 3, 4, 5 ManbIX NPEANPUATHA U3 MATH
3apETUCTPUPOBAHHBIX B JIAHHOM perdoHe. BBIUUCIUTE ¢ UCIOIB30BaHHEM CTaHaapTHOU ¢yHkiuu Excel
(BMHOMPACII) mns p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8. IlocTpouTh TMOIydeHHBIC paclpeacIeHUs
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rpa¢udecku. Haiitn Hanboniee BepoOsSTHOE YHCIIO MPEANPUATHH, CTABIIMX OAHKPOTAMHU, JIJISI KaXIOTO U3
YKa3aHHBIX 3HAYEHU BEPOSTHOCTH.

3. IoctpouTs Tabnuily 3HaYSHUH MIOTHOCTH U (YHKLIUH HOPMAIILHOTO paclpeAeeHus C mapaMeTpamu a
U o Ha uHTepBate [-5, 5] ¢ marom 0,1 (¢ ucmonp3oBanueM ctanaapTaoit Gpyukun Excel (HOPMPACII)).
[Moctpouts Trpaduku momyueHHbIX (yHKUuH. [IpoaHanmu3mpoBaTh 3aBUCUMOCTH (HOPMBI U TOJOKEHUS
rpagpuka OT 3HaueHWH mnapaMeTpoB. OCTaHOBUTBCA Ha rpaduKax CTaHAAPTHOIO HOPMAIBHOTO
pacnpenenenus (a=0; o=1).

4. Ucnonw3oBanue HopMaan3oBaHHbIX 3HaueHnd (HOPMAJIM3ALIMS), onpeneneHue KBaHTHIICH.
[konpHUK y4acTByeT B AByX oimmmmanax. Ha omHoit o Habpan 70 6amros, Ha apyroi — 80. I'me oH
BBICTYIIWJI yAa4yHEe, €ClIM CpeJHHMH Oalul yJacTHHKa MepBoi onmuMmnuansl paBeH 60, a Bropoit — 70,
CTaHJapTHOE OTKJIOHEHHE B IIEPBOM Cllydae PaBHO 5, a Bo BTopoM — 107

5. Tloctpoenme u aHamm3 TpadukoB IUIOTHOCTeW W (yHKOMA pacnpenenennid [lyaccoma wu
9KCIOHEHIMATIBHOTO C UCTIONB30BaHueM cTaHaapTHbIX (GyHkumii Excel (ITY ACCOH, DKCITPACII).

Tema 16. 3akoHbI pacnipeaeeHus CIy4alHbIX BeJTHYHH.
Bonpocsl 14151 ycTHOrO0 onpoca:

buHOMMANIbHBIN 3aKOH paclpeaesICHHUs.

3akoH pacnpezenenus [lyaccona.

[loka3aTenbHbIM 3aKOH pACIIPEACICHHUS.
PaBHOMEpHBII 3aKOH pacnpeiesICHHUS.

HopwmaibHblii 3aK0H pacrpeeneHus.

IIpaBuio «rpex curm»

ok wdE

Ilpakmuueckoe 3anamue 1 u 2
1. Cnyuaitnas BenuunHa X UMEET CIIEAYIONMINN 3aKOH paclpeaeeHusl.

3Hauenune 1 2 4

BepositHOCTH 0,2 0,3 0,5
CocTaBUTh 3aKOH pacrpeneneHus ciaydaidHelx BenmuuuH Z = 2X u W = X + Y. Iloctpoutsb
byHKIMM pacnipeneneHus ciaydaiiHsix BeanuuH X, Z u W. Haiitu matemaruueckoe oxxujaHue u
CpeaHee KBaJpaTHUeCKoe OTKIIOHEHUE ciaydaHbIX BennuuH X, Z u W,

2. HaiiTi 3aKOH pacrpeneneHusi CyMMbI JBYX HE3aBUCHMBIX CIyYaiHBIX BEMYMH, KaKIas W3
KOTOPBIX pachpe/ielieHa 1o CTaHIapTHOMY HopMalbHOMY 3akoHy, T.e. N(O;).

3. 3aKkoH pacrnipeeneHus IByMEpHON AUCKPETHOM ciaydaitHol BennuuHsbl (X,Y) 3a1ad Tabiunein

U o 1 2 3
(]
-1 0,02 0,03 0,09 0,01
0,04 0,20 0,16 0,10
1 0,05 0,10 0,15 0,05

HaiiT: 3akoHBI pacnpenieneHns OJHOMEPHBIX CIIydalHbIX BeMUYMH X U Y; YCIIOBHBIE 3aKOHBI
pacripeniesieHus Ciryd4aifHoW BenuuuHbl X MpH yciaoBuM Y = 2 U cilyyailHOH BenuuyuHbI Y IpH
ycnosun X = 1; BepositHocth P(Y > X). Onpenenuts: koBapranuio u Ko3QOUIMEHT KOPPEISIUU
ciyyailHbIX BenMYWH X M Y; BBUICHHUTH, KOPPEJIHMPOBAHHBI WJIM HE KOPPEIMPOBAHHBI ATU
CITy4YailHbI€ BEJITUYUHBI.

Tema 17. AHanuTHUYEeCKAasi TeOMeTPHUS HA MJIOCKOCTH.
Bonpocsl 1151 ycTHOr0 onpoca:

23



1.  Ilpsmas Ha IUIOCKOCTH.

2. VYpaBHeHUs NpsAMOM Ha IUIOCKOCTH: oOIlee YypaBHEHHE, YPABHEHHUE C YIJIOBBIM
K03 pHLIMEeHTOM, YpaBHEHHE MPSIMO B OTPE3KaX, ypaBHEHUE MPSAMON, IPOXOIAIICH depes3
JB€ TOYKH, IIapaMETPUYECKHE YPABHEHUS IPSAMOW, YPAaBHEHHME IPSAMON C HOPMAJIBHBIM
BEKTOPOM.

VYcnoBus napayuieIbHOCTU U EPHEHANKYIIPHOCTH IPAMBIX HA IUIOCKOCTH.

4. VYroa mexnay npsiMbiMH. PaccTosiHEE OT TOUKHU A0 MPSMOA.

5. KpuBsle Broporo nopsjaka: OKpy>kKHOCTb, 3JUIMIIC, TUIIepOoIIa, mapadoia.

w

Tunoevie 3a0anusn 011 KOHMPOJIbHOU padoOmuL:

Han tpeyronsuuk ABC, A (4;1),B(-4;7), C(-3;2). Haiitu:
JUTMHY CTOPOHBI AB;

yroia A (rpagycHas Mepa);

ypaBHEHHUE CTOPOHBI AB;

ypaBHEHUE MEUAHBI, MPOBEAEHHON 13 BepinHbl C,
ypaBHEHUE BBICOTHI, TPOBEAEHHON U3 BepiuuHbl C, U €€ AJIUHY;
. mromanb A ABC.

[TocTpouTh JaHHBIN TPEYTOJIBHHUK.

oUurwNE

Tema 18. AHasiuTH4YecKasi reoOMeTPHs B IPOCTPAHCTBE.

Bonpocsl 14151 ycTHOrO0 onpoca:

1.  IlnockocTh B MPOCTPAHCTBE.

2.  YpaBHEHHS IUIOCKOCTH: OOIEe YpaBHEHHE, YPaBHEHUE TUIOCKOCTH B OTPE3KaX, ypaBHCHHE
IUIOCKOCTH, TPOXOJSIEH Yepe3 TPU TOUYKH, MapaMeTpUUYEeCKHe ypaBHEHUS IJIOCKOCTH,
ypaBHEHHUE TJIOCKOCTH C HOPMAJIbHBIM BEKTOPOM.

VYcnoBus napaieIbHOCTH U MEPIEHIUKYIISIPHOCTH JIBYX INTIOCKOCTEH.

Yron Mexay mIoCKOCTSMH.

5.  PaccrosiHEE OT TOYKH /10 MIIOCKOCTH.

~ow

IxaJja oneHUBaHUA
YpoBeHb 3HaHUI, yMEHUH M HaBBIKOB OOYYaIOLIErocsi MPU YCTHOM OTBETE BO BpeMs
NPOBEICHUS TEKYIIero KOHTpouss onpezensercs Oamnamu B auanazone 0-100 %. Kpurepusmu
OLICHMBAHMSI TMpPHU TMPOBEJIEHUU YCTHOTO OIpoca SBISETCS JIEMOHCTpPAllUs OCHOBHBIX
TEOPETUYECKUX TIOJIOKEHUH, B paMKaxXx OCBAaMBAaEMOW KOMIIETEHIIMM, YMEHUE IPUMEHATH
MOJIyYeHHbIE 3HAHWS Ha NPAKTHKE, OBJAJCHHE HAaBbIKAMU aHajdN3a W CUCTEMaTH3aluu
uHpOopMaLuu B 00J1aCTH (PMHAHCOB.

TecrupoBanue
VYpoBeHb 3HaHUI, yMEHUH M HaBBIKOB OOYYaIOLIErocsi MPH YCTHOM OTBETE BO BpeMs
IPOBEIECHUS TEKYIIEro KOHTposs onpezensiercs Oamnamu B auanazone 0 — 100%. Kpurepuem
OLICHUBAHMUS NPU MPOBEACHUN TECTUPOBAHMUS, SIBISIETCSI KOJIMYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jlall CTYJIEHT Ha BOMpockl TecTa. [Ipu pacuere konmuecTBa OayIoB, MOJYUYEHHBIX CTYAEHTOM I10
UTOraM TECTUPOBAHUS, UCIIONB3YyETCs caelyromas popmyna:

5=2.100%.
0

rne b — konnvecTBo OAIIOB, MOMYYEHHBIX CTYICHTOM MO0 UTOTAaM TECTUPOBAHUS;
B — xonuecTBO BEpHBIX OTBETOB, ITAHHBIX CTYJCHTOM Ha BOIIPOCHI TECTA;
O — ofm1ee KOIMYECTBO BOIIPOCOB B TECTE.
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Pemienue 3agau
YpoBeHb 3HaHUI, YMEHUI M HaBBIKOB OOYYAIOLIEroCsl MPU YCTHOM OTBETE BO BpEMS
MPOBEJICHUS TEKYILIEro KOHTpoJia onpezensercs 6auiamu B nuanazoHe 0 — 100 %. Kputepuem
OLICHMBAHMSI IIPU MPOBEACHUN TECTUPOBAHUS, SBJIIETCS KOJIMYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jlall CTYJEHT Ha Borpockl Tecta. [Ipu pacuere xonnyecTBa 0aJljIOB, MOJYUYEHHBIX CTYACHTOM I10
UTOTaM TECTUPOBAHUS, UCTIONB3YyETCs cieyromas Gopmyna:

Ezéxloo%,
0]

rac b — xomuecTBO 63,J'IJ'IOB, MOJIYYCHHBIX CTYACHTOM I10 UTOT'aM TCCTUPOBAHUA,
B — konn4ecTBO BEpHBIX OTBETOB, JAHHBIX CTYJCHTOM Ha BOIPOCHI TECTA,
O — of11ee KOJIMYECTBO BOIIPOCOB B TECTE.
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5. OueHo4YHbIEe MaTEePHUAJIbI IPOMEKYTOYHON ATTECTANMM 10 JUCHUILIHHE

5.1. MeToabl npoBeeHHUsI IK3aMeHa

DK3aMeH IPOBOJATCA C IMPUMECHCHUEM CJIICAYIOIMX METOAO0B: METOJ YCTHOI'O OIIpocCa IIo
BOIIpOCaM M3 IEPCUHA IPUMEPHBIX BOIIPOCOB U3 II. 5.2. ¥ BBITIOJIHEHUE MMPAKTUYCCKUX Sa,Z[aHHﬁ.

5.2. OneHoOYHbIE MATEPHUAJILI IPOMEKYTOYHOM aTTeCTALMHU

KoMmoHeHT KOMITETEHITNH!

[IpomesxyTOUHBIH / KIFOUeBOH
MHAWKATOP OLCHUBAHUS

Kpurepuii oriennBanus

OIlK-2.1.1.1
[Toy4yenue 6a30BBIX 3HAHUI
M0 MaTeMaTHKE, Pa3BUTHE
MOHATUIHON MaTeMaTUYECKON
0a3bl 1 (hOpMHUpPOBaHUE
OCHOBHBIX HAaBBIKOB,
HEOOXOIUMBIX I
KOJIMYECTBEHHOTO H
KaueCTBEHHOT'O aHAJIHN3a
CTaHIapTHBIX 3371249
npodhecCHOHATBHOMN
JIESATEIIbHOCTH

3HAEeT OCHOBHBIE MOHATUS,
ONpEAEIICHUS, TEOPEMBI U MOJXOBI K
PELIEHUIO 33]1a4 U3 OCHOBHBIX
pa3enoB MaTeMaTUKU, OCHOBHBIX
MaTEMATUYCCKUX MOI[CHCfI MIPUHATUA
pelIeHnit

e 3HaeT OCHOBHBIC IOHATHS,
OTIpEICJICHHS, TEOPEMBI U
MOJIXOJIBI K PELISHHIO 3a/1a4
U3 OCHOBHBIX pa3/esioB
MaTEMaTHKH.

e Pemaer Tunossle
MaTeMaTH4YecKue 3a/1a4H,
UCIIOJIb3yeMBbIE NI
MIPUHATHS YIIPABICHUYECKUX
penieHui.

e YMeeT IpUMEHSTh
CTaHJapTHOE NMPOTPaMMHOE
obecrniedeHue st 00paboTKH
SMIMPUUYECKUX
3KCIIEPUMEHTAIbHBIX
JTAHHBIX.

OlIK-2.1.2.2
[Tomyuenne 6a30BBIX 3HAHUIA
M0 MaTeMaTHKe, pa3BUTHE
MOHSATUIHOM MaTeMaTUYECKON
0a3el 1 hOpMUpPOBAHHE
OCHOBHBIX HAaBBIKOB,
HEOOXOIUMBIX IS
KOJINYECTBEHHOTO U
Ka4eCTBEHHOr'0 aHaJIN3a
CTaHJapTHBIX 3a7a4

Bnageer matemaTuuecKuMu
METOAAMH PELICHUS] TUIIOBBIX
MaTeMaTUYeCKuX 3a/1a4,
HCIIOJIb3YEMBIX IPU MPUHATHU
OpraHU3aLMOHHO-YIIPABICHUYECKUX
pelieHnit

e 3HaeT OCHOBHEIC
ONpeNEICHUS U TOHATHUS
TEOPUH BEPOSITHOCTEM,
OCHOBBI METOJUKHU
MPUMEHEHUS
BEPOSITHOCTHBIX METO/IOB.

e YMeeT peliarh TUIIOBbIE
3aJlaui MaTeMaTHIECKOI
CTaTUCTUKH, UCTIOJIb3yEMbIE
MpU NPUHATUN

npodeccnoHanbHON YIpaBIIeHUYECKUX PEIICHU.
ACATCIIBHOCTH e BiageeTr ctaTHCTHYECKUMU
METOaMH PEIICHIS
TUTIOBBIX OpraHU3aIlOHHO-
YOPABJICHYECKHUX 3a/1a4.
OIIK-5.1.1. YMeeT NpuMEHsITh MaTEMATUUECKUE | © YMeeT HaXOIUTh U

DopMUPOBAHHUE OCHOBHBIX
HaBBIKOB, HEOOXOJUMBIX IS
KOJIMYECTBEHHOTO U
KauyeCTBEHHOTO aHAJIN3a U
pELIEHUs TEOPETUIECKUX U
MPHUKJIATHBIX 327124 B
MPaKTUYECKOH,
OpTraHu3aIOHHO-
yIpaBIeHUECKON

MOJIEJIH MPH MOCTPOCHUHN
OpraHU3aIMOHHO-YITPABIEHYECKIX
MOJENEN.

KPUTUYCCKH aHAJIN3UPOBATH
nH(pOpMAITHIO, HEOOXOTUMYIO
JUTSL PELIEHUS TOCTABIEHHON
3aJ1a4H.

e Birageer meTonukoi
MOCTPOCHUSI, aHAN3a U
MpUMEHEHUS
MaTeMaTHYECKHX MOAeIeH
JUIsL OLIEHKHU COCTOSIHUS U
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NEeSITEILHOCTH MPOTHO3a Pa3BUTHS
DKOHOMMYECKHX SBIICHUI U
MTPOIIECCOB.
OIIK-5.2. Brageer meToukoi mocTpoeHus, YMeeT mpuMeHSITh
®dopmMupoBaHHE OCHOBHBIX aHaJIM3a U IPUMEHCHHUS COBPEMEHHBIN
HAaBBIKOB, HEOOXOIUMEIX IS MaTeMaTHYECKUX MOIEIEH IS MaTeMaTHIeCKUi

KOJIMYCCTBECHHOI'O 1
KauyeCTBEHHOI'O aHAJIM3a U
pEIICHUS TEOPETHICCKUX 1
MPUKIATHBIX 33134 B

OIICHKHU COCTOSHUA U ITPOrHo3a

Pa3BUTHUA SKOHOMUYCCKUX SIBIICHUH U

MPOIIECCOB.

WHCTPYMEHTapui 1Jis
pelIeHHUs YIIPaBICHYECKUX
3aaad.

Brnaneet ocHOBHBIMU

MIPAKTHUYECKOM, preMaMu paboThl C
OpraHU3alMOHHO- WHPOPMAaILTHOHHO-
yIpaBJIEHYECKOM KOMMYHHKaIlHOHHBIMHU
JIeAITENIbHOCTH TEXHOJIOTHSIMU IPH

MPOBEICHHH TEOPETHUCCKUX
pacueToB u 00paboTKe
SKCIICPUMCHTAJIbHBIX JaHHBIX
JUTSL PEIICHUS
YIPaBICHYCCKHX 3a]1a4.

Bonpocs! k 3a4ery no aucuumiinge «MaremaTuka»

OnpeneneHne MaTpUIIbl, Ki1accupukamus MaTpuil. JleiicTBUS HaJl MAaTPUIIAMHU.
Onpenenureny 2ro v 3ro NOpsAKOB: HAXOXK/IEHUE, CBOMCTBA.

Haxoxxnenne o0paTHON MaTpHIIBI pa3TMYHBIMU CITIOCOOAMHU.

[IpaBuno Kpamepa pemieHus cucteM JTMHEWHBIX ypaBHEHUH.

Pemienue cuctem JTMHEHHBIX YpaBHEHHUH € TOMOIIbIO OOpAaTHON MaTPUIIBIL.

CoOcCTBEHHBIC YHCIa U COOCTBEHHBIC BCKTOPBI JIMHENHBIX OIepaTopoB.

Omnpenenenue GpyHKIMHU, cCIOCOOBI ee 3ananusi. OCHOBHBIE CBOWCTBA (PYHKITUH.

[TpousBonHas GyHKIUH. 3aa4, IPUBOJSAIINE K TOHATHIO TPOU3BOIHOM.

HeoOxonuMmeble n JocTaTOYHBIE YCIOBHS BO3pacTaHUS M YObIBaHUS (QYHKIUH.
Heo6xoauMele U T0OCTaTOYHbIE YCIOBUS AKCTpeMyMa (GYHKIIUH.

1.

2.

3.

4.

5. Merton Naycca penienus: CUCTEM JIMHEHHBIX YPaBHEHHI.
6.

7. BexTopsl u AelicTBUS HAJl HUMH.

8.  PasnoxxeHue BekTOpa no 6asucy.

9.  JluneiiHbIE OTIEPATOPHI.

10.

11. KsanpartuuHnas ¢popma.

12. Tlonstue MHOXecTBa. JIeHCTBUS HaJl MHOXKECTBAMHU.
13.

14.  OxpecTHOCTb TOUKH.

15. Tlpenen mocnenosatenbHOCTU. [Ipeaen Gpynkiun.
16. beckoneuHo 6oJbIas U 6ECKOHEYHO Manast (PyHKIIHSL.
17. Teopema o GecCKOHEUHO MANBIX (QYHKITUSX.

18. CgoiicTBa npenesos.

19. 3ameuaTenbHBIC TIPEICITHI.

20. IlpuparieHus apryMmeHTa u QyHKIUH.

21. TlousiTHe HENMpPEpHIBHON (QYHKIINH.

22. Touxka pa3pbiBa. Knaccugukanus Touek paspbiBa.
23. CBoiicTBa HEMPEPHIBHBIX ()YHKIIHH.

24.

25. T'eoMerpuueckuii CMBICT TPOU3BOIHOM.

26. Juddepenuupyemas GyHKIHS.

27. OcHoBHBIE MpaBmiIa MU HepeHITnPOBAHMSL.

28. IlpaBuio Jlonurasns.

29.

30.

31. TlepBooOpa3Hast pyHKITHSI.

32.

HeompenenenHslit HHTErpai 1 ero cBoMcTBa. Talnuia cTanapTHBIX HHTETPAJIOB.
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33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

OnpeneneHHblil MHTErpaji v ero CBOICTBa.

®dopmyna Herorona-JIeiiOHua.

dopmyna HMHTETPUPOBAHUS IO 4YACTSIM Il HEONPEAEIIEHHOTO M OIpPENEIEHHOIO
UHTETPaJIOB.

MeTto/ 3aMeHBI IEPEMEHHBIX JUIsI HEOIPEAEIEHHOIO U OIIPEIEIIEHHOI0 UHTETPAJIOB.
@DyHKIMS HECKOIBKUX IIEPEMECHHBIX.

YacTHble TPOU3BOJHBIE 1-TO U 2-TO MOPAIKOB OT (PYHKIIMH JBYX ITEPEMEHHBIX.
[TepBooOpasnHas GyHKIIHS.

HeonpeneneHHbI HHTErpal U €r0 CBOMCTBA.

Tabnuua craHAapTHBIX UHTErPAJIOB.

OnpeneneHHblil MHTErpaji v ero CBOiCTBa.

®opmyna Herorona-JleiiOHua.

@dopmyna HMHTETPUPOBAHUS IO 4YACTSIM Il HEONPEAENIEHHOTO M OIpPENEIEHHOIO
UHTETPaJIOB.

MeTto/ 3aMeHBI IEPEMEHHBIX JIJIs1 HEOIIPEIETIEHHOTO U OIIPEIETIEHHOIO UHTETPaJIOB.
@DyHKIMS HECKOJIBKUX IIEPEMEHHBIX.

YacTHble IPOU3BOJHBIE 1-T0 U 2-T0 MOPSIKOB OT (PYHKLNHU ABYX MEPEMEHHBIX.

OCHOBHBIE NIOHATUS TEOPUHU BEPOSTHOCTEN.

OcHOBHbIE OHATUS KOMOMHATOPUKH: IEPECTAHOBKH, COUETAHUS, pa3MELLIEHUS.
CayyaiiHoe coObITHE, BUIBI CITy4alHbIX COOBITHIA.

BeposiTHOCTH COOBITHS, KITACCUYECKOE OTPEICTICHUE BEPOSTHOCTH COOBITHSI.

OcCHOBHBIE CBOWCTBA BEPOATHOCTH.

Canyyaitnble coObITHA U UX onucaHue. OCHOBHbBIE TEOPEMbI TEOPUU BEPOSITHOCTEM.
[TonsaTHe CyMMBbI COOBITHH.

CoObITHSI COBMECTHBIE U HECOBMECTHBIE

Teopema cnoxeHHsT BEpOATHOCTEH HECOBMECTHBIX COOBITUH, IMPOU3BOJIBHBIX COOBITHH U
COOBITHH, 00pa3yOIIUX MMOJIHYIO TPYIITY.

[TpoTHBOIOIOXKHBIE COOBITHS U COOTHOILIEHHE MEX/Y UX BEPOSTHOCTSIMH.

[TonsiTre npousBeneHNs COOBITHA.

CoObITHs 3aBUCUMBIE U HE3aBUCUMBIE. Y CIIOBHAsI BEPOSTHOCTH COOBITHS.

Teopema yMHOKEHUSI BEPOATHOCTEN I 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA.

CrnencTBust TEOPEM CIIOKEHHS U YMHOXKEHHUSL.

dopMyiia MOJIHON BEPOATHOCTH.

®opmyina baneca.

[ToBTOpHBIEC HE3aBUCUMBIE UCTIBITaHUS. Dopmyia bepHyuu.

IToxasaTenbHBIN 3aKOH PACIPENCICHUN.

PaBHOMEpHBII 3aKOH pacrpeeIeHUM.

HopManbHblii 3aKOH pacnpeeneHusl.

[Ipsimast Ha IOCKOCTH, €€ ypaBHEHHUs. B3anMHOe pacnoioskeHre IpsIMbIX Ha MIOCKOCTH.
[Ipsamass B 1pocTpaHCTBE, €€ YpaBHEHMs. B3auMHOE pacHoJOKE€HUE MpSMBIX B
MIPOCTPAHCTBE.

[InockocTe B HpoCTpaHCTBE, €€ ypaBHEHMs. B3aMMHOE pacnojoKeHue IUIOCKOCTEH B
MIPOCTPAHCTBE.

HIxaJia oneHUBaHUA
VYpoBeHb 3HaHUI, yMEHUH M HaBBIKOB OOYYaIOLIErocsi MPH YCTHOM OTBETE BO BpeMs

MPOBEJICHUS TEKYIIEro KOHTPOIIs onperensercs 6amiamu B nuanazoHe 0 — 100 %. Kpurtepuem
OIICHUBAHMSI TIPU TIPOBEJACHUN TECTUPOBAHMS, SIBJSIETCS KOJTMYECTBO BEPHBIX OTBETOB, KOTOPHIC
Jal CTYJEHT Ha Bompockl Tecta. [Ipu pacdere xonuyecTBa 0alljIoB, MOMYYEHHBIX CTYACHTOM IO
UTOTaM TECTUPOBAHMUSI, UCIIONIB3YETCs cleayromas hopMyna:
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5=2100%.
0

rae b — xonmyecTBO 6aIOB, MOTYYEHHBIX CTYIEHTOM 110 UTOraM TECTUPOBAHUS;
B — KonMuecTBO BEpHBIX OTBETOB, IJAHHBIX CTYJACHTOM Ha BOIIPOCHI TECTA;
O — ob11ee KOIMUECTBO BOIIPOCOB B TECTE.

YpoBeHb 3HaHUI, YMEHUI M HaBBIKOB OOYYAIOLIETrOCs MPU YCTHOM OTBETE BO BpEMS
IPOMEKYTOUHON aTTECTAllUU ONPEIENAeTCS] OLIEHKAMHU «3a4TE€HO», «HE 3a4TE€HOY», «OTIIMYHO»,
«XOPOIIOY», «yTOBIECTBOPUTEIHHO» M «HEYIOBIETBOPUTEIbHO». KpuUTepusMu OIeHMBaHUS Ha
9K3aMEHE SIBJIAETCSI JEMOHCTpAalMsl OCHOBHBIX TEOPETHMUYECKMX IOJOXKEHHH B paMmKax
OCBaMBaeMOW KOMIIETCHIIUH, YMEHUE PUMEHSATH MOJTYYECHHBIC 3HAHUS HA MPAKTUKE, OBJIAJICHHUE
HaBbIKAMU pellaTh CTaHAApPTHbIE 3a7aud NPO(EeCCHOHAIBHOM JEeATEIbHOCTH Ha OCHOBE
UHPOPMALIMOHHON M OHOIMOrpaguuecKkoil KylbTypsl € HPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI MH(OPMAIIMOHHON

0€30I1aCHOCTH.

HpI/I OLICHMBAHWU PC3YJIbTATOB 06yquI/m HMCIIOJIB3YETCS CICAYIOIIAs IIKajla OIICHOK:

100% — 90%
(oTnnyHO)

Orarsl KOMIIETECHIINH, IIPEAYCMOTPEHHBIE 00pa30BaTebHOM
nporpamMmoii, chopMupoBaHbl Ha BBICOKOM YypoBHe. CBoOojHOE
BJIaACHUC MarcepurajioMm, BBISIBJICHHUEC MCKIPCAMETHBIX CBSI3EH.
VYBepeHHOE  BiaJE€HUE NOHATUHWHBIM  allapaToM  JUCLUILIMHBL

[IpaxkTnueckue HaBBIKU npodeccuoHanbHOM NEeATEIIbHOCTH

chopMUpOBaHBI ~ Ha  BBICOKOM  YpOBHE. Cnoco0GHOCTh K

CaMOCTOATEJIBHOMY HECTAaHAAPTHOMY PEHIEHUIO NPAKTUYECKUX 3a7a4
89% — 75% Orarnsl KOMIIETEHIINH, MIPEyCMOTPEHHBIE o0pa3oBaTenbHOM
(xoporo) HpPOrpaMMOi, chOpPMHPOBaHBI J0CTATOYHO. JleTansHoe

BOCIIpoU3Be/ieHHe yueOHoro wmarepuana. IlpakTudyeckue HaBBIKU
npoeCCHOHANBPHON  JIeATENPHOCTH B 3HAYMTENBHOM  Mepe
chopmupoBanbl. [IpUCYTCTBYIOT HaBBIKM CaMOCTOSTEIIHOTO PELICHUs
MIPAKTHUYECKUX 3a/1a4 C OTJEIbHBIMU JJIEMEHTAMH TBOPYECTBA.

74% — 60%
(YIOBIETBOPUTENHHO)

Orarnsl KOMIIETEHIINH, IIPEAYCMOTPEHHBIE o0Opa3oBaTebHON
porpaMMoii, copMHUpOBAaHbBI Ha MHHHMaJIbHOM YpoBHe. Hammuwne
MUHHUMAJIBHO JOMYCTUMOIO YPOBHS B YCBOCHMM Y4e€OHOTO Marepuana,
B T.4. B CaMOCTOATEIBbHOM pEUICHUU MPAKTHUYECKHX  3ajad.

[IpakTnueckue HaBBbIKU npodeccuoHaTBLHON JESTEILHOCTH
c(OpMUPOBAHbI HE B MTOJIHOI Mepe.
menee 60% Oranbl KOMIIETEHIINH, IIPElyCMOTPEHHBIE o0Opa3oBaTesbHON

(HEeyIOBIETBOPUTEIHHO)

nporpammoi, He copmupoBansl. HemoctaTounblli ypOBEHb YCBOCHUS
MOHATHIHOTO amnmapara W Hajauuue (parMeHTapHbIX 3HAHUM 1O
mucturuHe.  OTCyTCTBHE MHHHUMAJIBHO JIOMMYCTUMOTO YPOBHS B
CaMOCTOSITEJIBHOM PpELICHUM IpakTHYecKuX 3axad. [Ipaktuueckue
HaBBIKH MPO(HECCUOHATLHOM JESITEIIbHOCTH HE CHOPMHUPOBAHBI.

q)OH)IBI OLCHOYHBIX CPCIACTB HpOMe)KYTOqHOﬁ arTeCTaluu Mo AUCHUILIMHE MPEACTABICHBI

B IIPWJIOXKEHHUN 1.
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6. MeTonuyeckue MaTepuaJibl 0 OCBOCHHUIO M CHUIINHbBI

PexomeHnaanum no NJIaHUPOBAHUIO U OPTAHU3ALMU BpeMEeHHU, HE00X0IUMOI0 Ha U3yYeHHe
AMCHMILINHBI

CprRTypa BPEMEHU, H606X0)1HM01"0 Ha U3YyYCHUE NUCHUITJIUHDbI

®opMa n3yyeHus JUCLHUIIINHBI Bpewms, 3aTpaunBaemMoe Ha U3ydyeHue
JMCIUTUIMHEL, %0
N3yuyenue nureparypsl, pPEKOMEHA0OBAHHON B 40
y4eOHOil mporpamme
Pewienne 3ana4, pakTUYECKUX YIPAXKHEHUN U 40
CUTYallMOHHBIX IPUMEPOB
W3ydeHue TeM, BBIHOCUMBIX Ha 20
CaMOCTOSITEJIBHOE PACCMOTPEHUE
Htoro 100

PexoMeHn1auum no NOAroTOBKe K NPAKTHYECKOMY (CEMHMHAPCKOMY) 3aHATHIO

[IpakTuueckoe (CeMHUHApPCKOE) 3aHATHE — OJHAa U3 OCHOBHBIX (OpPM OpraHu3aIiu
y4eOHOTro Tmpolecca, MpeACcTaBisiomas co0ol KOJIJIEKTUBHOE OOCYXKIIEHHE CTYIEeHTaMU
TEOPETUYECKUX U MPAKTUYECKHX BOIPOCOB, PEUICHHE MPAKTUYECKUX 3a/7ay O]l PYKOBOJCTBOM
npenogasatesisi. OCHOBHON LIEJIBIO MPAKTUYECKOTO (CEMUHAPCKOT0) 3aHTHS SIBJSETCS IPOBEPKa
[IyOMHBI TOHMMAaHUS CTYJIEHTOM HM3y4aeMoOW TeMbl, Y4eOHOTO MaTepuana U YMEHUS U3II0KUTh
€ro COJEp)KaHHE SICHBIM M YETKUM SI3BIKOM, DPa3BUTHE CAMOCTOSTEILHOTO MBIIUICHUS U
TBOPYECKON aKTUBHOCTM y cTyaeHTa. Ha mnpakThueckux (CEeMHUHApCKUX) 3aHATHUAX
NPEIoIaraeTcsi paccMaTpuBaTh HauOoJiee Ba)KHBIC, CYIIECTBEHHBIE, CJIOXHBIE BOIPOCHI
KOTOpbIe, HauboJiee TPy THO YCBaWBAIOTCS CTYACHTaMH. [Ipr 5TOM TOTOBHUTHCS K IPAKTUIECKOMY
(ceMUHApCKOMY) 3aHATHIO BCErJa HYXHO 3apaHee. [loAroroBka K MPakTHUYECKOMY
(ceMrHApCKOMY) 3aHATHIO BKJIIOYAET B CEOsI ClIeyroIIee:

. o0s3aTeNbHOE O3HAKOMJICHHE C ITUTAHOM 3aHSTHS, B KOTOPOM COJIEP)KATCs OCHOBHBIE
BOIIPOCHI, BHIHOCUMBIE Ha 00CYXICHHE;

. U3Y4YEeHHE KOHCIIEKTOB JIEKIIMH, COOTBETCTBYIOIIMX pa3felioB ydeOHUKa, Y4eOHOTro
nocoOus, CoiepKaHUs PEKOMEHI0BAaHHBIX HOPMATHBHBIX MPABOBBIX aKTOB;

° paboTa ¢ OCHOBHBIMU TEPMHUHAMU (PEKOMEHAYETCS] UX BbIYUHTb);

o HN3YUCHUC HOHOJ’IHI/ITGJ’IBHOfI JIUTECPATYPHI 110 TECME 3aHATUA, ACJIasd IPHU 3TOM H€06XOI[I/IMI>IG
BBITIMCKH, KOTOPBIE MMOHAA00STCS MPU 00CYKICHUH Ha CEMUHAPE;

. dbopMynTUpOBaHHE CBOETO MHEHHS MO KaXKIOMY BOIMPOCY M apryMEHTHPOBAHHOE €ro
000CHOBaHUE;

. 3alKiCh BO3HUKIIHMX BO BpEMS CaMOCTOSITENIbHOM paboThl ¢ Y4eOHMKaMHU U Hay4dyHOU
JTUTEPATYPBI BOIIPOCOB, YTOOBI 3aT€M Ha CEMUHAPE MOJIYYUTh HA HUX OTBETHI;

. oOpaieHre 3a KOHCYJIbTAIMEH K MPENoJaBaTeINo.

[IpakTnueckne (ceMMHAapCKHE€) 3aHSATHS BKJIIOYAalOT B ce0d M CIeHUalIbHO
HOJTrOTOBJICHHbIE pedepaTsl, BHICTYIUIEHUS! MO KaKOW-THOO CIOXKHOM MM 0c000 aKTyalbHOU
npobiieMe, penienue 3a1a4y. Ha mpakTuyeckoM (CEeMHMHAPCKOM) 3aHITHH CTYJEHT MPOSBISIET CBOE
3HaHUE TMpeIMeTa, KOPPEKTUPYEeT HH(pOpMAaIMIO, MOJIYYEHHYIO B Hpolecce JEKIUOHHBIX U
BHEAYJIMTOPHBIX 3aHATUN, GOPMUPYET OINpeeNieHHbIH 00pa3 B IN1a3ax MpernojaBaTesis, HoJyJaeT
HAaBBIKM YCTHOM PEYU U KyJIbTYPbI IUCKYCCUH, HABBIKH ITPAKTUYECKOIO PEILIEHUS 3a1au.
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PexoMeHaauMu 110 M3YYEHUI0 METOANYECKHX MAaTEPHAJIOB

Mertogudeckue Marepuanbl IO JUCUUIUIMHE IO3BOJISIIOT CTYACHTY ONTHMAJIBHBIM
00pa3oM OpraHu3oBaTh MPOLECC U3YyUEHUS JAHHON AUCUHUIUIMHBL. MeToauuecKkue MaTepraibl 1o
JUCLMIUIMHE TPU3BaHbl [OMOYb CTYJEHTY IOHATH CHElU(UKY H3ydyaeMoro marepuaia, a B
KOHEYHOM HUTOI€ — MAaKCHUMaJbHO IIOJJHO M KayeCTBEHHO €ro OCBOUTh. B mepByro odepenn
CTYIEHT JOJDKEH OCO3HaTh IpPEJHA3HAYCHHE METONMYECKUX MAaTEpUANIOB: CTPYKTYpPY, LE€IH U
3agaun. g 3TOro oH 3HaAKOMUTCS C IpeaMOyNoi, OrjaBICHHEM METOANYECKUX MaTepHaoB,
rOBOpsl MHade, OCYIIECTBIISIET IEPBUYHOE 3HAKOMCTBO C HHMM. B pasnene, NOCBALICHHOM
METOAMYECKUM PEKOMEHAALUAM [0 HW3YYCHUIO JUCLUIUIMHBL, IIPUBOAATCS COBETHI 110
IUTAHUPOBAHUIO M OpPraHU3aluy HEOOXOIMMOrO [l U3Yy4E€HUs! AUCLUUIUIMHBI BPDEMEHH, OIMCaHHe
[IOCJIEI0OBATENbHOCTY  JEWCTBUH  CTyJeHTa  («CLIEHapuil  M3y4yeHUs  JAUCLUIUIMHBIY),
pEKOMEeHJaluu 10 paboTe C JIMTepaTypoil, COBETHI MO MOATOTOBKE K HK3aMEHY U Pa3bsiCHEHMS
10 TOBOAY palbOThI C TECTOBOM CHUCTEMOH Kypca M Haja AOMAIIHUMH 33JaHusMH. B memom
JTAaHHbIE ~METOJUYECKHE PEKOMEHJAIMM CIIOCOOHBI OOJIErYUTh M3Y4YEHHE CTYAECHTaMH
JUCLMIUIMHBL M IIOMOYb YCIEIIHO CAaTh JK3aMeH. B paszgene, coxepikaiieM ydeOHO-
METOJMYECKUE MaTepHUasbl AUCLUMILIMHBL, COACPKAHUE MPAKTUYECKUX 3aHATUN 10 JUCLUIUIMHE,
CJI0Bapb OCHOBHBIX TEPMUHOB JUCLUIIIMHBL.

PexoMeHnganmu mo caMocToATEIbHON padoTe CTY/AeHTOB

HeorbeMieMbIM 37€MEHTOM Y4YeOHOTO Mporiecca SBISETCS CaMOCTOsITeNbHAs paboTa
crtyneHta. Ilpu camocTosiTenbHON paboTe IOCTHraeTcsi KOHKPETHOE YCBOEHHE Y4eOHOTo
MaTepuaia, pPa3BUBAIOTCS TEOPETUUYECKUE CIIOCOOHOCTH, CTOJIb BAXKHBIC IS COBPEMEHHOU
MOJATOTOBKU CIENUATUCTOB. DOPMBI CaMOCTOATENBHON pPabOTHI CTYAEHTOB IO TUCIUILINHE:
HAITMCaHWe KOHCIIEKTOB, MOJTOTOBKAa OTBETOB K BOIIPOCaM, HAaMMCaHUE pedeparoB, pelicHUE
3aJa4, UCCIIeI0BaTeNbCKas paboTa, BHIIOJTHEHUE KOHTPOJIbHON pabOTHI.

3amaHus Il CaMOCTOSITENHPHOM PabOThl BKIIIOYAIOT B CEOSI KOMIUIEKC aHATUTHYECKUX
3a/laHuil BBIMOJTHEHHUE, KOTOPBIX, MPEANOoJaraeT THIATeIbHOE W3YYeHHE HAydyHOW U y4ueOHOMH
JUTEPATyphl, TEPUOAMYECKUX U3IaHUM, a TaKXKe 3aKOHOJATEIBHBIX M HOPMATHBHBIX
JOKYMEHTOB TMpeanaraembix B M. 7.4 «YdeOHas nuTepatypa M pecypchl HHPOPMAIMOHHO-
TEJIEKOMMYHUKAITHOHHOM ceTu «HTepHeTY, y4e0HO-METOIMUECKOE obecrieueHue
CaMOCTOSITENIbHOM paboThl OOydarouuxcs MO AWCHUILTUHE». 3aJaHus MPEIOCTaBISIIOTCS Ha
MIPOBEPKY B IMEUATHOM BHUJIE.

Ha camocrostensHyro paboty cryaentoB 1o aucuurmuimae b1.0.11  «Beicmias
MaTEMaTHKa» BBIHOCSTCS CIEAYIONINE TEMBI:

Ne Ounasn
Tema Bonpocsl, BeiHOcuMBbIe Ha CPC
n/n ¢opma

1 Marpuusl. Onpeaenureny.

OCHOBHBIE CBEJICHUS O MaTpHULIaX.

Onepannu Hax MaTpULAMH. O

Onpenennureny MaTPUIL M KX CBOWCTBA.

Ocnosuble mousTHs 0 CJIY.

Pemenune CJIY no ¢popmynam Kpamepa.

Pemenue CJIY metonom 'aycca

OO6partHas MaTpuIa.

Pemenne CJIY ¢ momorbto oOpaTHOit

MaTpHIIBL.

3 N—-mepHOe nuHelHoe 1. BekTopHOE IPOCTPAHCTBO.

BEKTOPHOC NPOCTPAHCTBO. 2. PasmepHOCTDb 1 6a3UC BEKTOPHOTO
MIPOCTPAHCTBA.

3. Jluneiinsiii oneparop. CoOCTBEHHbIE 0]

BEKTOPHI 1 YKMCIIa JINHEHHOTO OIlepaTopa.

EBKnumoBo npocTpaHCcTBO.

Ksagparnunas dopma.

2 O6patHas matpura. Pemenne
CUCTEM JIMHEWHBIX YpaBHEHHH.

O, KP

g wNpRNE

ok~
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MpmuosxectBa. [Ipenenst
MOCIIEAOBATENIEHOCTEN.
[Mpenens! GyHKIMIA.

N =

ok w

[NonsiTvie MHOXECTBA.

[TonsiTre npeaena YucIoBOM
MOCJIEI0BATEIIEHOCTH.

[NonsiTue npenena GyHKIHU.

CRoIicTBa MPEIEIIOB.

[TorsTHe 6€CKOHEYHO MaJIOi 1 OECKOHEYHO
0OJIBIIION BETUYHHBI.

3ameyarenbHbIe IPe/ebl.
HempepriBHbIE QyHKIHN.

PackpeiTre HeonpeneneHHOCTEH.
3ameuaTensHbIC IPEeIbl.
HenpepriBHOCTS (pyHKIINH.

Touku paspsiBa.

CBoiicTBa HeTIpepbIBHON (YHKIIHH.

O, KP

Huddepennnanpaoe
ucuncienue. [Ipasuio
Jlonurans.

NG~ REOR~WLDNERE

[ToHsiTHEe TPOU3BOTHOM.

CxeMa BBIYHCIICHUS TPOU3BOTHOH.
[IpaBuna auddepeHIpPOBaHUS.
Dopmynsl AudepeHITUpOBaHS.
[IponsBoaHas ca0XKHON (HYHKIIHU.
[Tpon3BOHBIE BBICIINX TTOPSIKOB.
[IpaBuio Jlonurans.

OcHoBHBIE TeOpeMbl MU HEPEHITNATEHOTO
WCUUCIICHHSI.

IIpunoxenus Npou3BOIHOM.
UccnenoBanne GpyHKIHM.

MOHOTOHHOCTB (PYHKIIHH.
OKCTpeMyMBbI (DYHKIIHH.
BeimykinocTs GyHKINN.
Acumnrotsl rpaduka QyHKIHH.

HeonpenenenHelil UHTErpal U
METOABI €r0 BBIYHCIICHUSL.

S A N e P A N

[Moustne nuddepenmnana.
[lepBooOpazHas GyHKIHU.
Heonpenenenuelil nUHTErpAI.

CBoiicTBa HEONPEIEIIEHHOTO HHTErpaa.
Cr1ocoObl BEIYUCIICHHST HEOTIPEIETIEHHOTO
MHTErpasa.

OnpeneneHHblid HHTETpall.
®opmyna Herorona-
JleiiOHuIIA.

=

gk w

ITonsTHE ONPENEICHHOIO UHTErPaa.
I'eoMeTpudecKkuii CMBICI ONPEIEIEHHOTO
UHTETpana.

CaoiicTBa onpeieIeHHOro UHTErpaa
®opmyna Hetorona-JleiioHuma.
Cr10coObl BEIYUCIICHHS OIIPEEIICHHOTO
UHTErpaa.

0, KP

10

IIpumMeHeHue onpeneneHHoro
HHTErpaa.

BrrunciieHue miolau miockon GUrypsl.
Brruucnenne oobema Tena BpalieHus..
Brluncnenue npoiIeHHOro NyTH.

11

DYHKIINN HECKOJIBKHUX
IIEPEMEHHBIX.

Ll e\

ITonsiTHe GYyHKINU HECKOIBKUX
MEPEMEHHBIX.

YacTHble MPOU3BOJHBIE IIEPBOTO MOPSAKA
(YHKLIMHN HECKOJIBKUX IEPEMEHHBIX.
[Monuerit nuddepeniman GyHKIHNA
HECKOJIbKMX TePEeMEHHBIX.

12

OneMeHThl KOMOMHATOPUKU.
Beenenue B Teopuio
BEPOSITHOCTEH.

OneMeHThl KOMOMHATOPHKU.

1.1. TIpaBuna cyMMBI U IPOU3BEACHUS.
1.2. Pa3merieHus.

1.3. IlepecTanoBkwu.

1.4. Coueranus.

Knaccuduxkariust coObITHIA.

JeticTBrs HaJ COOBITHIMHU.

Knaccuueckoe onpeeneHie BEpOSITHOCTH.

13

OCHOBHBIE TEOPEMBI TEOPUU
BEPOATHOCTEM.

DR W

TeopeMa cI0KeHUs BEPOSITHOCTEH.
YcnmoBHAs BEPOSITHOCTH COOBITHIA.
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TeopeMbl YMHOKEHUS BEPOSTHOCTEMN.
TeopeMa cl0KeHUsI BEpOSATHOCTEH.
Teopema 1onHoM BEpOATHOCTH.
Teopema baiieca.

14 | ®opmyna bepuymim.
TIpenenbHble TEOPEMBI
ITyaccona u Myaspa-Jlannaca.

Teopema beprymu.

Teopema Ilyaccona.

JlokanbHas Teopema MyaBpa-Jlamnaca.
NurerpansHas TeopeMa Myaspa-Jlamaca.

O, KP

15 | CrmygaitHble BETHYUHBI U HX
XapaKTEePUCTHUKH.

[lonsiTHE Cy4ailHON BETUYHHBI.
3aKoH pacrpene’aeHns CIryIaiHO’
BEJIMYHHBIL.

MR R oW

3. Maremarndeckue JeHCTBUAS HAL
CITy9YaifHBIMH BETHIHHAMHU.
4. UYwucnoBble XapaKTEPUCTHKH TUCKPETHOM O

CITy4ailHOM BEJIUYUHBI.
5.  O®yHKUms pacupeaeneHus JUCKPETHON
CIy4allHOU BEJIMYUHBI.
I1noTHOCTE pacnpeesieHust HepepbIBHON
CIy4allHOU BEJIMYUHBI.

o

16 | 3axoHBI pactpeneneHIs
CITy4YailHBIX BEJIMYHUH.

BunoMHaNBHBII 3aKOH paclpeaesiCHUs.
3akoH pacnpenenenus Ilyaccona.
IToxa3aTenbHbIN 3aKOH pacIpeAeIcHuUs.
HopmanbHblil 3aKOH pacnpeaeieHus
PaBHOMEpHBII 3aKOH pacnpeacicHus.
IIpaBUIIO «TPEX CUTMY.

17 | AnanuTudeckas reOMeTpUs Ha
TUTOCKOCTH.

IIpsiMas Ha TUIOCKOCTH.

YpaBHEHHUA NPSAMOI HA IJIOCKOCTH.
YciioBus napamuiesbHOCTH U
MEPHEHINKYIAPHOCTH IIPSAMBIX Ha
IJIOCKOCTH.

VYron Mexay npsAaMeIMH. PacctosiHue ot
TOYKH A0 HMPSIMOIA.

KpuBble BTOporo nopsiika.

WM RO~ E

0, KP

>

18 | AnanuTudeckas reOMeTpUS B
HPOCTPAHCTBE.

ITnocKOCTh B IPOCTPAHCTBE.

YpaBHEHUS MIIOCKOCTH.

VYcnoBus napannenbHOCTH U
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEM.
Yroa mexay miockoctsMu. Paccrostaue ot
TOYKH JI0 IIJIOCKOCTH.

4. YcnoBus napauiebHOCTH 1
MEPIEeHIUKYISIPHOCTH NMPSIMON U TJIOCKOCTH.
VYron Mexay npsAMoH U TIIOCKOCTEIO.

6. VYpaBHeHHE NOBEPXHOCTH B IIPOCTPAHCTBE.

w N o

o

Pexomengaunu nmo padore ¢ auTeparypoit

[Ipn u3yueHun Kypca y4yeOHON AMCUMIUIMHBI 0COO0O€ BHHMaHHUE clieyeT oOpaTUTh Ha
PEKOMEHIYEMYIO OCHOBHYIO U JOIOJIHUTENBHYIO JIUTEPATYPY.

BaxHbIM 371€MEHTOM MOATOTOBKH K CEMHUHApPY SIBJISIETCS ITyOOKOe N3y4eHHe OCHOBHOU U
JOTIOJTHUTEIbHON JIUTEPATYPhl, PEKOMEHJOBAHHOM IO TEME 3aHATHUS, a TAK)KE IEPBOUCTOYHUKOB.
[Tpu 5TOM MOJIE3HO MPOYUTAHHYIO JINTEPATYPY 3aKOHCIIEKTUPOBATh. KOHCIEKT 10JIKEH OTBEYaTh
TpeM TpeOOBaHUsAM: OBITh COJEpXKATEIbHBIM, IO BO3MOXXHOCTH KpaTKUM M TPaBHIBHO
0(OpMIICHHBIM.

CopepxaTenbHBIM €0 CIEAYET CUYUTATH B TOM CIy4ae, €CJIM OH MEPEacT BCE OCHOBHbIE
MBICIM aBTOPOB B IEJIOCTHOM BHJE. M3I0XKHUTH TEKCT KpaTKO — 3TO 3HAYUT MepenarThb
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COJCpKAaHUE KHUIM, CTaTbU B 3HAYUTEIBHOM Mepe cBoMMM cioBamu. lIpu stoM ciemyer
NPUIEPKUBATHCSA MPABUIA - 3alMCHIBATH MBICIb aBTOpPa pabOTHI JMIIL HOCIE TOTO, KaKk OHa
XOpOoUIO MoHATa. B TakoM ciy4yae mocTaBieHHas 1efb OyaeT AoCTUrHyTa. LluTupoBaTh aBTOPOB
u3y4aeMbIX paboT (¢ 00s3aTeNbHON CCHUIKOM Ha MCTOYHMK) CIELyeT B TeX CllydasiX, €CIM Haao
3aMMChIBaTh OYEHb BAYKHOE ONPEICTICHNE WU MOJI0KEHUE, 00001aroInii BBIBOI.

Baxuo u BHenHee ohopMiieHne KOHCIIEKTa. B ero Hayane Hajo yka3aTh TeMy CEMHUHApa,
JIaTy HaIlMCaHUsA, Ha3BaHUS JIUTEPATYPHBIX HCTOYHUKOB, KOTOPBIE OYAYT 3aKOHCIIEKTUPOBAHBHI.
I'myGokas camocTosiTeNIbHas paboTa Hajl HUMH 00ECIIEUUT YCIEIIHOE YCBOCHUE U3y4aeMOon
JUCLUATIIINHBI.

OmauM W3 BaXHEHWIIMX CPEICTB CEPHE3HOTO  OBIAJCHHUA TEOPUEH  SBIAETCS
KOHCneKmupoeanue nepeoucnouHuKos.

Jlst coctaBiieHMs KOHCIIEKTa PEKOMEH/IyeTcsl CHavyajla IIpounTaTh paboTy LIEIUKOM, YTOObI
YACHUTD €€ 0O CMBICT U cofepkanue. [Ipu 3ToM MOXKHO cieniaTh IOMETKH O €€ CTPYKTYpe, 00
OCHOBHBIX IIOJIOKEHUSX, BBIBOJAX, HANO CTaparbCsi OTIMYaTh B TEKCTE OCHOBHOE OT
BTOPOCTENIEHHOT' 0, BBIBOJIbI OT apryMEHTOB M JI0Ka3aTeIbCTB. ECIIM €CTh HENMOHATHBIE CIIOBA, HA/10
B SHIUKJIONEANYECKOM CJI0Bape HAalTH, YTO 3TO CIOBO 0003HAUaeT. 3aKOHYMB YTeHue (maparpada,
[JIaBbl, CTaTbM) HAA0 3ajaTh cede BOIpOChl Takoro pojaa: B uem rmaBHas Mbicib? KakoBbl
OCHOBHbBIE 3BEHbs JoKa3arenbcTBa ee? Uro BbITekaeT U3 yrBepxkaeHud asropa? Kak 3t0
COIJIACYEeTCsl C TEM, UTO YK€ 3HAETE O IPOUYUTAHHOM U3 IPYTUX UCTOUYHUKOB?

SlcHOCT M OTYETIMBOCTH  BOCHPUATUSA TEKCTa 3aBUCUT OT  MHOIOro:  OT
COCPEIOTOYEHHOCTH CTYACHTa, OT TEXHUKM YTEHHUS, OT HACTOMYUBOCTH, OT SAPKOCTH
BOOOpaXeHUsl, OT TEXHUKH (PMKCUPOBAHMSI IPOUUTAHHOTO, HAKOHEILI, OT 3PYAULMU — OOLIEeH U B
KOHKPETHO paccMaTpuBaeMoi mpooieme.

Pe3ynpTaToM nepBOHaYaJIbHOTO YTEHUS JJOJDKEH ObITh POCTON MJIGH meKcma u yemroe
npeocmaenenue 0 HEACHbIX Mecmax, OTMEYCHHbIX B KHure. [locie mnpeaBapuTenbHOro
O3HAKOMJICHHUS, IIPU IIOBTOPHOM UYTEHHUM CIENYET 6blOCIUMb OCHOBHbIE MbICIU A6MOPA N UX
pa3BUTHE B MPOU3BEACHUM, OOpaTUTh BHUMaHUE HAa OOOCHOBAaHUE OT/AEIbHBIX IMOJIOKEHUH, HA
MeToabl U (OpMBbI JOKazaTesnbCcTBa, HauOojee spkue mnpumepsl. B xozme 3Toil paboOThI
OKOHYATEeIbHO OTOMpAETCs MaTepuan Ul 3alluCH U ONpEAeNseTcs €€ BUJ MJdH, Me3UChl,
KOHChneKm.

[Inan 3T0 KpaTKui, MOCIEI0BaTEIbHBIN NEpeueHb OCHOBHBIX MBbICIIEH aBTOpa. 3amuch
IIPOYUTAHHOIO B BUJE TE3UCOB — OTO BBIABICHUE U 3aIIUCh ONOPHBIX MbICIEH TekcTa. PasHuna
MEXy MJIaHOM U TEe3UCaMM 3aKJII0YaeTcs B CIEAYIOIEM: B IUIaHE MbBICIb Ha3bIBaeTcs (CTaBb
BCErJa BOMpPOC: O 4YeM ToBopuTcs?), B Te3ucax — (opMyiaupyercs — (4T0 UMEHHO 00 3TOM
rOBOPUTCS?). 3amucCh OIMOPHBIX MBICIAEH TeKcTa BaXkKHA, HO IIOJIHOTO TPEACTaBIEHUS O
IPOYNTAHHOM HAa OCHOBAaHHM IOJ00HOM 3alMCH HE COCTaBHUIlb. BaXKHO OCMBICIHTB, KaK aBTOp
JIOKa3bIBAa€T CBOIO MBbICIIb, KaK YOEXJaeT B HCTUHHOCTH CBOMX BBIBOJIOB. Tak BO3HHKaeT
KOHCIIEKT. dDopma 3amucH, Kak Mbl YK€ OTMETUIIM, YCJIOXHSAETCA B 3aBUCHUMOCTU OT LieJIed
paboTHI: TUTaH — O YeM?; TE3UCHI — O YeM? YTO UMEHHO?; KOHCTIEKT — O YeM? 9TO UMEHHO? Kak?

KoHcnekt — 3TO KpaTkoe MOCIeN0BaTeIbHOE M3JI0KEHHE coiepkaHuss. OCHOBY €ro
COCTABJISIET IUIAH, TE3UChl M BBINMNCKU. HeToCTaTKW KOHCIEKTHUPOBAaHUS: MHOTOCIIOBHE,
LUTUPOBAHUE HE OCHOBHBIX, & CBA3YIOIIHUX MBICIEH, CTPEMIICHUE COXPAHUTHh CTUIUCTHYECKYIO
CBS3aHHOCTh TEKCTa B yIIepO ero jioruyeckoil crpoiHocTH. [Ipuctynarh K KOHCIIEKTUPOBAHUIO
HEOO0XO/MMO TOTJa, KOIJA CIIOKWIMCh HABBIKM COCTABJICHMS 3allCU B BHJE Pa3BEPHYTOTrO
noipoOHOrO IJIaHa.

dopma 3anucH NpU KOHCIEKTUPOBAHMM TpeOyeT 0COOOro BHUMAHUS: Ba)KHO, YTOOBI
COOCTBEHHBIE YTBEP)K/ICHUS, Pa3MbIIIJICHUS HaJl IPOYNTAHHBIM, YETKO OTIENISIIUCH MPH 3alHCH.
Pa3zymHee BBIHOCUTH CBOM IIOMETKM HA LIMPOKHE IIOJIs, 3alMCBIBATH HA HUX JOIOJIHUTEIIbHBIC
CIIPaBOYHbBIE JJaHHBIE, TOMOTAIOIIUE YCBOCHUIO TEKCTA (1aTa COOBITUS, YIIOMSIHYTOI'O aBTOpamH;
CBEJICHUS O JIMIE, HA3BaHHOM B KHHIE; TOUHOE CojepkaHue TepMHuHa). Eciiu KoHCIeKkTupyercs
TEKCT BHYIIUTEIBHOTO 00beMa, HEOOXOMMO YKa3bIBaTh CTPAHULIBI KHUTH, KOTOPbIE OXBAThIBACT
Ta WINA WHAs 4aCTh KOHCIEKTA.
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Jns ynoOcTBa TMONBb30BAHUS CBOMMH 3allMCSAMH Ba)KHO O3arJIaBUTh KPYIHBIE YacTH
KOHCIIEKTa, IOAYEpKUBas 3a20n06ku. CleqyeT NOMHUTh O HAa3HAYEHUU KPAaCHOM CTPOKH,
CTPEMHTBCS K YETKOH rpaduke 3amuceid — ycTymaMu, KOJOHKamH. V3nmaraThb TiIaBHBIE MBICIIH
aBTOpa M HUX CHUCTEMY apryMEHTOB  HEOOXOJMMO IPEUMYIIECTBEHHO CBOMMH CIIOBaMH,
nepepabarbiBasi TakuM 00pa3oM HH(OPMAINIO,— TaK MPOXOJUT YSICHEHUE ee CyTH. MBICIb,
(bpa3bl, NOHATHIE B KOHTEKCTE, MOT'YT IproOpecTu Oosiee NpocTpaHHOE U3Jl0keHue B 3anucu. Ho
TEKCT OpPUTHMHAJIa CBEPTHIBACTCS, M CTYACHT, OTpabaThiBas JIOTHUECKOE MBIIIJICHUE, YUUTCS
BBIJICJIATh [JIaBHOE U 00001aTh OJHOTUIIHBIE CYXJIEHUs, onHoponHble (akThl. Kpome Toro,
Jiernasi 3alicy CBOMMH CIIOBaMH, 0000111asi, CTyICHT YYUTCS MUCbMEHHOM peyH.

3HaHue o0Iel cTpaTeruy YTeHUs, TEXHUKU COCTABIICHHE IIJIaHa U TE3UCOB OINpeseNsieT U
TEXHOJIOTMIO KOHCIIEKTUPOBAHMS:

o BHHUMATEJIBHO YUTATh TEKCT, IOMYTHO OTMEeYasi HEMOHATHbIE MECTa, HE3HAKOMbIE TEPMHUHBI
Y NIOHATUS. Boinucams na nosisa 3Ha4eHUe OTMEUYECHHBIX OHATUI.

o OpyU T[EepBOM UYTEHUU TEKCTa HEOOXOAMMO COCTaBUTb €r0 HpPOCHION  HJAH,
MocJeI0BaTeIbHBIN IEpeYeHb OCHOBHBIX MBICIIECH aBTOpA.

. IpU TIOBTOPHOM YTEHUHM TEKCTa BBIACIATH CUCHIEMY OO0KA3ameabCmeé OCHOBHBIX
MOJIOKEHUH pabOTHI aBTOPA.

o 3aKJIIOUUTENBHBINA ATalm pabOThl C TEKCTOM COCTOUT B OCMBICICHHHM paHEe OTMEUYEHHBIX
MECT U UX KPAaTKOW MOCIeI0BaTEIbHON 3aIUCH.

o MIPU KOHCIIEKTUPOBAHUU HYXKHO CTPEMUTHCS 6bIPA3UNLL MBIC/Ib AGMOPA C6OUMU C/I08AMU,
ATO MOMOTAET 00Jiee TIyOOKOMY YCBOCHHUIO TEKCTA.

o B paMKax pa0oThl HaJ MEPBOMCTOYHUKOM BaKEH YMENbId oméoop yumam. Heobxoaumo

YVUUTHIBaTh, HACKOJBKO SIPKO, OPHUTHMHAIBHO, C)KATO U3J0KE€HAa MbICHb. LluTHpoBaTh
H€06XOIII/IMO TC CYXKAOCHHUA, HA KOTOPLIC BIOCICACTBUM BO3MOXHA CCBIJIKA KaK Ha
ABTOPUTETHOE M3JI0’KEHUE MHEHHUSI, BEIBOJIA TIO TOMY WJIM HHOMY BOMPOCY.
KoncnexktupoBats 11e51ecoo0pa3Ho He Ha OTAEIBLHOM JIMCTE, a B 00IIel TeTpaau Ha OJIHOM
cTpanuie jucta. OOOpOTHAas CTOpPOHA JHCTa MOXKET OBITh HWCIOJb30BAaHA IJIsl JOTOIHEHHIA,
HEOO0XO/IMMOCTh KOTODPBIX BBIICHUTCS B JAajbHeWmeMm. [Ipy KOHCHEKTHpPOBAHUU JIUTEPATyphl
ClieflyeT OCTaBUTh IIUPOKUE TOJsI, YTOOBI 3almucaTh Ha HUX IUIaH KoHcrekTa. [lons Moryt ObITh
HCITIOJIB30BAaHbI TAKXKE JJIA 3aIlIlMCH CBOUX SaMeanHﬁ, I[OHOJIHCHI/Iﬁ, BOIIPOCOB. HpI/I BBICTYIIJICHUHA
HA CEMHUHAape CTYIEHT MOXET I[I0JIb30BaThCsl CBOMM KOHCIIEKTOM JUISI IUTHPOBAHUS
nepBorcTouHuKa. Bee oOydarolyecs BHUMATENbHO CIIYIIAIOT BBICTYIUIEHUS OJHOTPYIITHHUKOB,
OTMEYAaIOT CTIIOPHBIE WM OIIMOOYHBIE MOJOKEHHSI B HUX, BHOCAT MOMPABKHU, MPEJICTABIISIOT CBOU
penieHust 1 000CHOBAHUS 00CYKIa€MbIX TIPOOJIEM.
B koHI11e ceMuHapa, Kor/a rnpemnojaBaTeb MOABOIUT UTOTH 3aHATHSA, CTYJAEHTHI C YUETOM
peKOMeHI[aIII/II\/’I npenoaaBaTreisds U BI)ICTyl'IJ'IeHI/Iﬁ COKYPCHHUKOB JOIIOJHAIOT WKW MCIIPABIIAIOT
CBOM KOHCIIEKTHI.

Pexomenaauum 11l MOATOTOBKH K IK3aMEHY
[Ipy nDoAroTOBKE K D3K3aMEHY CTYIECHT BHHUMATEIbHO MPOCMATPUBAET BOIIPOCHI,
MpeayCMOTPEHHBIE pabodeil mporpamMmMoi, W 3HAKOMHTHCS C PEKOMEHJIOBAHHOW OCHOBHOM
auteparypoil. OCHOBOM AJi Claud B3K3aMEHAa CTYJIEHTOM SBIISIETCS WM3yY€HUE KOHCIEKTOB
JEKIMA, TPOCTYIMIAaHHBIX B TEUEHHWE CeMecTpa, HH(pOpManus, TOJYy4YeHHas B pe3yibTaTe
CaMOCTOSITENILHOM paObOThI B TEUCHHE CEMECTPA.
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7. YueOHasi iuTepaTypa u pecypcbl HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«HTEepHET», yUeOHO-MeTOoAnYecKoe o0ecrneyeHrue CaMOCTOSTeIbHOM PadoThl
00y4YarIIUXCS M0 JUCHUILINHE (MOIYJIIO)

7.1. OcHoBHasI JUTEpaTypa.

Briciias MmaTematuka Juisi SKOHOMHYECKUX CHEIUABHOCTEH: yUeOHUK U TPAKTHKYM / TTOJT
pen. H. LLI. Kpemepa. — U3a-Bo FOpaiit; U] FOpaiit, 2016.

Kpemep H. HI., Ilyrko b.A., Tpummn W.M. Marematuka Jjsi SKOHOMHCTOB: OT
Apudmernku 10 DxkoHOMETpUKH: yuel.-cipaB. [locodue. — U3a-Bo FOpaiit; U] IOpaiir,
2011.

Ky3nenos b.T. Maremaruka [DieKTpOHHBIN pecypc|: y4yeOHMK Ji CTYJIEHTOB BY3OB,
00yJaronumxcs Mo CIenualIbHOCTAM SKOoHOMUKH W ympasieHus (060000). —719 ¢. — M.:
IOHUTU-JAHA. Pexum nocryna: http://www.iprbookshop.ru/8092.

MeToapl ONTUMAaNBHBIX PELICHUI B SKOHOMUKE M ¢uHaHCcax: yueOHuK / moj pen. B. M.
I'onuapenko, B.1O. IlonoBa. — M.: Akanemus, 2014.

MuxaneB A. A., CaburoB U1.X. Jluneiinas anreOpa M aHaJUTHYECKas reoMeTpus: ydeol.
rmocooue st By30B. — 252 ¢. — M.: Akanemus, 2013.

7.2. lonoJiHUTEJIbHAS JJUTEpaTypa

Wnwun B. A. Beiciias matematuka: yueOnuk. — M.: [Ipocnekrt; M3a-so MI'Y, 2012.
Hopodees C.H. Bricmas maremaruka [DIEKTpOHHBIA pecypc]: KOHCHEKT JIeKIIHiA/
Hopodeer C.H. — DnexkTpoH.TekcTOBBIe AaHHbIe. — 592 €. — M.:, Mup u O6pazoBanue,
2011 r. Pexxum noctyma: http://www.iprbookshop.ru/14568.

KacpsiHoB B. 1. PykoBOJICTBO K peIIEHUIO 3a/1a4 110 BhICUIEH MaTeMaTuKe: yuel. mocooue.
— M.: KOpaiir, 2011.

HIunaueB B. C. Bricmasg mMatemaruka: yued. mocoOue ais OakanaBpoB. — M.: FOpaiit,
2013.

7.3. YueOHO-MeTOoAUYeCKOe o0ecrieueHne CaMOCTONATeIbHOIH padoThbl.
7.4. HopMaTHBHBIE IPABOBbIE IOKYMEHTBI
7.5. UnTepHeT-pecypcebl

7.6. UHBIC HCTOYHUKH
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8. MaTepuanbHO-TeXHHYeCKas 0232, HHPOPMALMOHHbIE TEXHOJIOTHH, TPOrPAMMHOE
o0ecrieyenue M1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHUe JVUCIHHUIIIMHBI BKIIIOYACT B cebs:

° JICKOMOHHBIC ayJIUTOPHH, O60py,I[OBaHHI)Ie BUACOMMPOCKIINOHHBIM O60py,Z[OBaHI/IeM JJIA
Hp€3eHTaHHﬁ, CpCACTBAMU 3BYKOBOCIIPOU3BCACHU, SKPAHOM;
° IMOMCEIICHHUA I NPOBEACHUA CEMHUHAPCKUX M IMPAKTHUYCCKHUX 3aHHTHﬁ, O60py,Z[OBaHHBIe

yaeOHOI MeOebIo;

JlucuuiuinHa — J0JDKHA  OBITh  TOJJIep)KaHa  COOTBETCTBYIOLIMMH  JIMLEH3MOHHBIMU
MPOrPaMMHBIMH [TPOTYKTaMH.

[TporpammMHbIe cpeacTBa obecreueHust yueOHOro mpouecca JOHKHBI BKIIIOYATh:

o MPOrpaMMbl IPE3EHTAIUOHHOMN rpaduKu;
o TEKCTOBBIEC U TAOJIUYHbBIE PEJAKTOPHI.

By3 obecrneunBaet kakaoro odydaromierocs pabounM MECTOM B KOMITBIOTEPHOM Kiacce
B COOTBETCTBHH C 00HEMOM M3Y4aeMBIX TUCIHUILINH, 00ECIIEYMBAET BBIXO/] B C€Th MIHTEpHET.

[TomemieHust Ui caMOCTOATENbHOW pabOThl OOYYAIOIMIMXCS BKIIOYAIOT CIEIYIOIIYIO
OCHAIIIEHHOCTh:  CTOJIBI ~ AyJUTOPHBIC, CTYJbs, JOCKH ayJUTOPHBIC, KOMIIBIOTEPHI C
MOJKIIFOUEHUEM K JIOKAJIbHOW CETH MHCTUTYTA (BKJIIOYasi MPaBOBbIE CUCTEMbI) U IHTEepHET.

Jnsi  w3ydeHuss  y4eOHOW  MUCHMIUIMHBI — HMCIIOJNB3YIOTCS  aBTOMATH3HUpPOBAHHAsS
OoubnuoreyHass HH(POpPMALMOHHAS CHCTEMa U DJIEKTPOHHbIE OUOIMOTEYHBIE CHCTEMBI:
«YHuBepcuterckags ~ Ombmmoreka ~ ONLINE»,  «DnekrpoHHO-OMONHMOTEYHast  cucTema
uznatensctBa  JIAHb», «OnektpoHHO-OMOnMoTeyHast cucrema wu3garensctBa «HOpaifty,
«OnekrporHo-OnbaMoTeynass cucrtema I[PRbooks», «Hayunas snextpoHHas OuOnmoTeka
eLIBRARY» u np.
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Hpuioxenne 1

denepajibHOE rOCYy1apPCTBEHHOE 0K0XKEeTHOE 00pa3oBaTe/ibHOe
yupe:KIeHue BbICcIIero 00pa3oBaHus
«POCCUMCKAS AKAJIEMHUSI HAPOJTHOT'O XO35IiICTBA
U TOCYJIAPCTBEHHOM CJIYXBbI
IIPU MIPE3UJIEHTE POCCUVICKOM ®EJEPAIIAN»

Bonarorpanckuit uacTuTyT ynpasneaus — umran PAHXul C
@DakynpTeT roCyJapCTBEHHOTO M MYHHUIIUIIAIILHOTO YIIPAaBJICHUS

Ka(bez[pa HHQ)OpMaHI/IOHHBIX CUCTEM U MATEMATHYCCKOI'0O MOJACIIMPOBAHUSA

YTBEPXIEHA

YYEHBIM COBETOM

Bonrorpamckoro HHCTUTYTa YIIpaBIEHUS —
¢unmmana PAHXul'C

[Iporokon Ne 2 ot 23.09.2021 r.

ITPOT'PAMMA BAKAJIABPUATA

«CTpaTernqeacoe U OPraHm3alluOHHOC YIIPABJCHHUE MTEPCOHAJTIOM OPraHUu3aluu»

(Haumenosanue obpaszosamenvbHoOU NPOZPAMMBL)

®OH/Ibl OLIEHOYHBIX CPEJICTB IPOMEKYTOYHOI ATTECTALIUY 11O
JTUCHUIIJIMHE

51.0.11 BBICIHIASA MATEMATHKA

(unoexc, HaumMeHoBaHue OUCYUNIUHBL (MOOYIS), 8 COOMBEMCMBUU C YUeOHbIM NIAHOM)

38.03.03 VYopasneHHe HepcOHAIOM

(K00, HaumMeHo8aHUe HANPABIeHUs NOO20MOBKU (CNeYUuarbHOCHL)
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1. Bonnpocsl k 3K3aMeHy IO JUCHHUILINHE

Onpenenenne MaTpHIlbl, Kiraccudukamnus Matpuil. JleiicTBrs HaJl MaTPUIIAMHU.
Onpenenurenu 2ro v 3ro NOpsIAKOB: HAXOXKJICHUE, CBOMCTBA.
Haxoxnenne o0paTHON MaTpHIIBI pa3IMYHBIMU CIIOCOOAMHU.

[IpaBuio Kpamepa penieHusi CUCTEM JTUHEWMHBIX YPaBHEHUH.

Meron [Naycca perienus CUCTEM JTMHEUHBIX YPABHEHUH.

Pemenne cuctem TMHEWHBIX YpaBHEHHUH ¢ TOMOIIBI0 OOpAaTHON MaTPHIIBIL.
BekTopsl 1 AeiiCTBHS HAJl HUMH.

Paznoxxenne Bektopa o 6asucy.

JIuHeitHbIe onepaTopsl.

CobcTBeHHbIE Unciaa U COOCTBEHHBIE BEKTOPHI TMHEWHBIX ONIEPaTOPOB.
KBanparuunas ¢popma.

ITonsTe MHOXecTBa. JleiCTBHS HAaJl MHOYKECTBAMHU.

Omnpenenenne GyHKIUH, CIIOCOOBI ee 3ananus. OCHOBHBIC CBOMCTBA (PYHKIIHH.
OKpeCcTHOCTh TOYKH.

[Tpenen nocnenoarensHocTu. [Ipenen Gpynkuuu.

beckoneuyno 6ounbiast 1 6€CKOHEYHO Masiasi PyHKIIHS.

Teopema 0 6€CKOHEYHO MabIX (PYHKIHSIX.

CaoiicTBa IpeIeoB.

3aMeuaTesIbHbIE PEAEIbI.

[Tpupamienus aprymeHTa u GyHKIUH.

[TonsiTHE HENMPEPHIBHOW (HYHKIIHH.

Touka pazpbiBa. Kinaccudukaims Touek pa3pbiBa.

CBolicTBa HENPEPHIBHBIX (DYHKIIUH.

[TpousBoaHas GyHKIMH. 3a1a4u, IPUBOASAIIME K TOHATHIO TPOU3BOIHOM.
I'eoMeTpuYeCKUii CMBICI IPOU3BOJIHOM.

Huddepenunpyemas GyHKIUS.

OcHoBHbI€ TpaBuiIa AU epeHrnpoBaHus.

IIpaBumno Jlonurans.

HeoOxonuMmele u jocTaTOYHBIE YCIOBHS BO3pacTaHUsS U YObIBaHUS (QYHKIUH.
Heo0xonuMmble 1 TOCTaTOYHBIE YCIOBUS AKCTpEMyMa (PYHKIIUH.
[TepBooOpazHas GyHKIHS.

Heonpenenenuslit nuTErpan u ero cBoiicrea. Tabmuia cTaHJapTHBIX HHTETPAJIOB.

OmnpezneneHHbI HHTETPaj U ero cBoiicTBa.
®opmyna Herotona-JleitOHuna.

d)opMyﬂa HHTCTPHUPOBAHUA TII0 YaCTAM [JIsI HCOHNPCACICHHOTO W OHIPCACICHHOTO

HHTCTPaJIOB.

MeTto]1 3aMEHBI MNEPEMCHHBIX JIs1 HEOIIPEACIICHHOI'O U ONPEACIICHHOTO HHTETPAJIOB.

@YHKIMS HECKOJIBKUX MIEPEMEHHBIX.

YacTtHble MpOU3BOHbIE 1-T0 U 2-T0 MOPAIKOB OT (QYHKIUHU ABYX MEPEMEHHBIX.
[TepBooOpazHas GpyHKIHUS.

HeonpeneneHHbIil MTHTETpal U €ro0 CBOWCTBA.

Tabnuna craHJapTHRIX UHTETPAJIOB.

OmnpeneneHHbI HHTETPAT U €T0 CBOMCTBA.

®opmyna Herotona-JleitOHuma.

d)opMyﬂa HHTCTPpHUPOBAHUA TII0 YaCTAM [JIsI HCOHNPCACICHHOTO W OHIPCACICHHOTO

HHTCTPaJIOB.

MCTOI[ 3aMCHEBI ICPEMEHHBIX IJIA HCOIIPEACICHHOI0 U OMPEACIICHHOI'O MHTEIPAaIOB.



46. OyHKIHS HECKOJIBKHUX TIEPEMEHHBIX.

47. YacTHble IPOU3BOAHBIE 1-T0 ¥ 2-TO MOPAAKOB OT (PYHKIHUHU IBYX MEPEMEHHBIX.

48. OcHOBHbIE TIOHATHUS TEOPUU BEPOATHOCTEHA.

49. OcHOBHBIE TOHATHS KOM6I/IHaTOpI/IKI/IZ IMEPECTAaHOBKH, COUCTAHMA, pa3SMEIICHU.

50. Cunyuyaitnoe coObITHE, BUIBI CITyYalHBIX COOBITHIA.

51. BeposTHOCTH COOBITHSI, KIIACCHYECKOE ONPEICICHUE BEPOSATHOCTH COOBITHSI.

52. OCHOBHBIE CBOMCTBA BEPOSATHOCTH.

53. Cuyuaiiasie coObiTHs 1 UX onucanue. OCHOBHBIE TEOPEMbI TEOPUH BEPOSITHOCTEH.

54. TlousTHE CyMMBI COOBITHIA.
55. CoObITHsI COBMECTHBIE U HECOBMECTHBIE

56. Teopema CI0KEHHS BEPOSTHOCTEN HECOBMECTHBIX COOBITHH, IPOU3BOJILHBIX COOBITHN U

cOOBITHH, 00Pa3YIOIIUX MOJHYIO TPYIIY.

57. TIpOoTHBOIOJIOXHBIE COOBITHS M COOTHOIICHUE MEK/Y MX BEPOATHOCTIMHU.

58. TlousTre npousBeneHus COOBITHIA.

59. CoObITHst 3aBUCHMBIE M HE3aBUCHMBIE. Y CJIOBHAsI BEPOSITHOCTH COOBITHSI.

60. Teopema yMHOKEHUS BEPOSITHOCTEH /IS 3aBUCUMBIX M HE3aBHCUMBIX COOBITHIA.

61. CrencTBust TEOPEM CIOXEHUSI U YMHOKEHHS.
62. ®opmyiia MOJHON BEPOSATHOCTH.
63. ®opmyna Baiieca.

64. TloBropHbIE He3aBHCHMBIE HCTbITaHus. Popmyna beprysuim.

65. TIloka3aTenbHbII 3aKOH PacIpeIeCHHiA.
66. PaBHOMEpPHBI 3aKOH PaCIpEIEICHHIA.
67. HopMaibHbIA 3aKOH pacrpeeieHus..

68. IIpsiMas Ha IIOCKOCTH, €€ ypaBHEHHUS. B3anMHOE pacrosiosKeH e MPSIMbBIX Ha IIOCKOCTH.

69. IlpsiMmass B M[pOCTPAaHCTBE, €€ ypaBHEHHs. B3aWMHOE paclONOXKEHHE MPSAMBIX B
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IPOCTPAHCTBE.
70. TInockocTs B TPOCTPAHCTBE, €€ ypaBHEHHWsS. B3auMHOe pacrojioKeHHe IUIOCKOCTEN B
IPOCTPAHCTBE.
2. TecToBBIE MAaTePHAJIBI
2 -1 3
1. Onpenenurens |4 7 5| pasen ...
-6 3 -9
a. —120 6. 8 B. 0
310
2. Ompenenurens g o 3 | PaBeH ...
0 0 4
a. 0 6. 9 B. 24
0 -3 0
3. Onpenemurens |2 0 —2| paBen Hymo npu K, paBHOM ...
k 4 2
a. 2 6. -3 B. 0

10 7T =2

4. Manst matpunsl A= 0 3 |u B=|-3 4 |.Torgamarpuua C = A— 2B umeer Buf ...

-2 1 0 5

TI.

-2
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-4 9 3 7 13 12

-14 6 9
a 6 -5 0. 3 -1 B. 3 2 r. ( j
5 -13
-2 -9 -2 -4 -4 -3
2 -2 1 2
5. Hansi matpunel A=|3 0 —3|u B=|-1|. Torna marpuia C = A - B umeer Bux ...
4 -1 2 3
5 9
a |-3 6. |-3 g. (5 15 15) r. 2 0 15)
13 15
6. IlpousBenenne MaTpuil ¢ pasMepHOCTAMHE 2 X M 1 2K X 3 BO3MOXKHO IpH ...
a. m=3, k=1 6. m=2,k=1 B. m=1,k=2 r.m=2,k=3
7. Eciu (X, Y,) — PEUICHUE CUCTEMBI JIMHEHHBIX ypaBHEHUH 2x+y = 3, TO X, + Y, PaBHO ...
3X+y=4
a. 2 0.1 B.3 r. 4
8. Ipoussomnas Gynkimu y =sin(2x —1) umeer Bu. ..
a. 2xcos(2x—1) 6. —sin(x—1) B. 2c0s(2x—1) r. —2cos(2x —1)
9. MuoxecTBO nepoodpasubix Gpynkimu f (X) = 26> umeer Bu. ..
a. —3¢> +C 0. %esx +C B. 26% +C r %esx +C
10. Ha gucnoBoii npsimoit qana touka X =0,8. Torma ee «G-0KpeCTHOCTHIO» MOXKET SBIISATHCS
HUHTEPBA
a. (0,8;1,2) 0.(0,6;1) B. (0,4 ; 0,8) r.(0,4;0,9)

11. UrpanbHas kocTh OpocaeTcst oJuH pa3. Toraa BEpoSITHOCTh TOTO, YTO Ha BEpXHEW IpaHu
BBINAJIET He 0oJiee IBYX OYKOB, PAaBHA. ..

a. 1 0. E B.
6 3

12. JluckpeTHas cirydaiiHas BeTuYrMHa X 3aJlaHa 3aKOHOM pacIpe/iesIeHUs BEpPOSTHOCTEH:
X|-1 0 3
p|03]03/|04

T.

N | D
Wl

. Torma MaTemaTi4eckoe OXKUIaHKUE CITyJaiHOW BeUrHbl Y =2X paBHO...

a. 18 6.0,9 B. 5,1 r. 4,7
13. Yucno nepecTaHOBOK U3 TpeX 00BEKTOB PaBHO
a.9 0.6 B. 3 r.1

14. BeposTHOCTB TOT0, YTO CTYJAEHT CAACT HAa OTIMYHO» NEPBBIN 3K3aMeH paBHa 0,5, BTopoil —
0,3. Torzna BEpOSITHOCTb TOTO, YTO CTYAEHT CIACT Ha «OTIMYHO» OJJHOBPEMEHHO 00a 3K3aMeHa

paBHa
a. 0,8 0.0,3 B. 0,5 r. 0,15
2 1 2 3
15. Jlamsl Matpuusl 4 =( - j U p_|_2 1 |- Cymma osmemeHtoB Marpuibsl BA,
1 0 3
1 -1
pacroI0KEHHBIX Ha €€ TJIaBHOM naroHaiu, paBHa ...
a. 1 6. -1 B. 2 r. —2
2 —
16. 3nauenue npenena lim pPaBHO
x>2 x? —Bx + 6
a. 2 0. -2 B. —4 r. 4
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6x° +2x% -1

17. 3nauenue npenena lim —————— pPaBHO
x>0 4x% + 4x° +17
a. 1,5 6.—1,5 B. 0,5 r.—0,5

18. HeonpeneneHHblil HHTErpaj I(sz —3x+1)dx paseH ...

4 £~ 2 4 A~ 2 4 2 4 2
x° 3 x° 3x X x 3x" x

a —— " 4+2x+C 0. ———+x+C B. ———+x+C r. ——-"—+x+C
4 2 2 2 2 2 2 2
3
19. HeonipeieneHHblil MHTErpaj IBX—de4 paBeH
COS™ X
a. 3tgx* +C 6. 4tgx* +C B. %tng +C r. tgx* +C

5
20. OnpeneneH bl HHTErpa j(ZX —3)dx paseH ...
1

a. 11 6. 12 B. 13 r. 14
3
X
21. OnpeneneHHbli HHTErpan | ————dX paBeH ...
'!. N
) 1 2 4
a. — 0. — B. — r. —
6 2 3 3

22. UrpanpHas KocTh Opocaercst ouH pa3. Toraa BeposSTHOCTh TOTO, YTO HA BEPXHEW TpaHu
BBINAJIET YETHOE KOJIMYECTBO OUYKOB, PABHA. ..

a. 6.1 B.

6 2
23. B ypHe 6 Genbix 1 4 yepHbIX mapa. Haynauy usBnekarorcs aBa mapa. BepositHocTh ToOTO,
4yT0 00a 1Iapa OKaxyTcst 0eoro 1BeTa, paBHa ...

T.

N | i
w |~

3 4 1 2
a. — 0. — B. — r. —
5 6 3 5
. x*—5x+6
24. 3Ha4yeHue npenena ||m2—9 paBHO. ..
x—3 x5 —
a ! 6. L B L e 2
6 2 3 3
o 2xPe2x® -1
25. 3navenwue npefena lim —————— pasHo...
x>0 5x° —9x° +17
2 2 2 2
a. —— 0. — B. — r. ——
5 9 ) 9

26. 3aaH 3aK0H pacnpe/eieHUs] BEPOSITHOCTEH TUCKPETHOM CITydailHOM BEJIMYUHBI X:
X| -1 0 3
p 030304

. Torna ee nucnepcus paBHa...

a. 0,66 0.3,9 B. 3,96 r. 0,96
27. lanst Touku A( —2; 7) u B( 6; — 1). Torna koopauHaThl cepeiuHbl oTpe3ka AB paBHSI ...
a.(3;-2) 0.(3;2) B.(2;3) r.(—2;3)

28. lanbt Touku A( —2; 7) u B( 8; — 1). Torna koopaunatel Touku C, nensiieit orpe3ok AB B
OTHOWIEHUH 2 : 1, paBHHI ...

a.(2;2) 0.(-2;,-2) B.(2;3) r.(-2;-3)
29. lana npsmast 3x +4y —12 =0. Ee ypaBHeHHE B OTpe3KaxX PaBHO ...

a ~ L= 6. 242 =1 B 2+ =1 XYy
12 12 4 3 3 4 4

30. YrioBoit ko3 dumment npsimort 3x —4y —12 =0 paBeH ...
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3 4 4 3
a. —— 0. — B. —— r. —
4 3 3 4
31. psimbie 5x—4y—3=0 u kx—8y+3=0 napauienbusl npu K, paBHOM ...
a.— 10 6. 10 B. 5 r.—5
2 -2 1
32.Matpuna 4_|3 ¢ _3|HEnMeeT oOpaTHOM npu K, paBHOM ...
4 k 2
a.2 0.—2 B.—4 r. 4
33. [Ipousoanas pynxmuu f (X) = (2x* —5)° umeer Bus. ..
a. 10x*(2x*> -=5)* 6. 5(2x* —5)* B. 60(2x° —5)* r. 60x*(2x% -5)*

34. YrnoBoii ko3 GHIMEHT KacaTenbHOi, IpoBeIeHHo K rpaduky ¢ynkmuu f (X) =2x° —5x B
TOYKE X, =1, paBeH...

a.2 0.1 B.—1 r.—2

35. Bropas npousBoaHas ¢pynkuuu f (X) =Sin 2X umMeer BULIL. ..

a. —sin 2x 0. 2c0s 2x B. — 25in 2x r. —4sin 2x
36. Jlanbl Touku A(—2; 7) u B( 6; 1). Torna nnuna otpe3ka AB paBHa ...

a. 10 0. 11 B. 9 r. 8

37. 3a1aH 3aKOH pacIpeeIeHUs] BEPOSITHOCTEW JUCKPETHOM CIly4ailHOM BEJIMUMHBI X:
X |1 3 4 7

p | 0301 | ps |02

. Toraa 3HaueHue p3 paBHoO...

a. 0,2 6.0,3 B. 0,4 r. 0,1
38. Ilpsimbie 5x—4y—-3=0 u kx—8y+3=0 neprneHaukyasipHbI IpH K, paBHOM ...
1 1 4 1
a. — 0. —— B. — r. —
5 5 5 2

39. 3ayaH 3aK0H pacnpeeIeHUs] BEPOSITHOCTEM TUCKPETHON CITy4ailHOM BETMYUHBI X:
X 1 x3 4 7

p [03(01|04)02

. Marematuueckoe oxxumanue paBHo 3,6. Torna 3HaueHue x3 paBHo. ..

a.2 0.2,5 B.2 r.3

40. Ha cOopky momaiaroT JAeTaliu C JIBYX CTaHKOB. M3BecTHO, uTO mepBbl cTaHOK naer 2%
Opaxka, BTopoil — 3%. HaiiTi BeposTHOCTh MonasaHus Ha cOOpKy OpakOBaHHOM JeTallu, €CIM C
nepBoro cranka nocrymmio 200 geranei, co Broporo — 300 neraneil.

a. 0,018 6. 0,026 B. 0,26 r. 0,008

3. OTKpbITHIE 32/1aHUA

0 -3 O
1.  Ompenenurens 2 0 —2| paBeH HYIIO IpH K, paBHOM ...
k 4 2
. o |2X+Yy=3
2. Ecmu (X,,Y,) — PELIEHHE CUCTEMBI JINHEHHBIX ypABHEHHH , TO X, + Y, PaBHO
3X+y=4

3. Tpoussommas dynkimn y =sin(2x —1) umeer Buj ...
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MHuoskecTBO iepBooGpasubix yukimu f (x) = 2e> umeer Bug ...

Ha Bextopax d=2i —3]+ k: b= 4): €=-2]+ 3k, kak Ha CTOpPOHAX, IOCTPOCHA

nupamuaa. Torga ee 00beM paBeH ...

2
X

Moaynb rpaauenta QyHKIUH Z = —— B Touke A( —2; 2) paBeH ...
y

Ob61ee peurenne auddepenuuansHoro ypasnenus y" = e® +5 umeer BuI ...

2
. x°—4
3Hadenue npezena lim ————— PaBHO ...

x=>2x° —5x+6

Hanbl Toukn A( —2; 8) u B( 7; — 1). Torma xoopaunatse! Touku C, nensmieid otpe3ok AB B

OTHOIIIEHUH 2 : 1, paBHHI ...

2 2

Y

X
JlaHo ypaBHeHME runepOoJIbl T 1.Torma paccrossHue Mexay ee (poKycamu paBHO

. 6x° +2x° -1
3HadeHue npenena lim ——————— paBHoO ...
x>0 4x? +14x° +17

[Ipoussenenne MaTpuil ¢ pasMepHoOCTsIME 2 X 3M u 2K x 3 BO3MOXHO TIPH ...

Bropas npoussoanas dpynkmuu f (X) =sin® X umeer Bux ...

Heormpenenenupiii HHTErpa j(3x4 —5x% + 4)dx paseH ...

2 -2 1
Marpuna 4_|3 4 | He UMeeT 0OpaTHOI mpH K, paBHOM ...
4 10 -7

2

. x 6
3HaueHue npeaena |im ————— PaBHO...
>4 x° +5x+4

[Mpoussoanas ¢pyukiuu f(X)=In(4x —7) umeer Burx ...
HeonpeeneHnbIii HHTErpa .[ x%sin xdX pases ...

VYrinoBoit  ko3dduLMEeHT  KacaTeNbHOH, MpoBEeAEeHHOW K  rpaduky
f(x) =3x* —5x° B Touke X, =—1, paBeH ...

3
OmnpeneneHHblil HHTErpa J. dx paBeH ...
1

X
V3x3 -2

Bropas npousBonnas ¢pyukiuu f (X) =Sin 2X umeer BUf ...

byHKIAHA
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22.

23.

24.

25.

26.

27.

28.

29.

30.

Heormpenenenupiii nHTETpa I x? cos x*dx paseH ...

5 -3 4
Onpenenutens k 7 —2 =22 npu K, paBHOM ...
5 4 2

Bropas npoussoanas pyukmuu f(X) = In(2x—3) umeer Bux ...

MHoskecTBO 11epBo06pasHbix Gynkiuu f (X) = 26> umeer Bux ...
5

OnpeieIeHHBINH HHTErpaj I (2x —3)dx paseH ...
1

3X+2y=5,

Ecmm (X, — pelleHne CUCTEMBI JIUHEHHBIX ypaBHEHUHI , TO X +
( 0 yO) p yp {2X—5y=—22. XO yO

paBHoO ...

Jlanbl Bektops! 8 = (—1,3:4) u b = (1;,2;—2) . Toraa minHa Bektopa ¢ =24 —b pasHa ...

10 5 7 -2
Hanpl Matpusl 4=| 0 3|¥ p=|_3 4 |- Tormamarpuna C=B—-24 numeer BUx ...
-2 1 0 5
o 2x%43x® -1
3nauenue npenena lim ——————— paBHO ...

x>0 By? 412x° +17

4. Ki1louM K OLlleHOYHBIM MaTepuajiam

4.1. TecroBble MaTepUabl
OTtBeThI:

1

2 3 | 4 5 6 7 8 9 (10 |11 (12 |13 |14 |15 |16 | 17 | 18 | 19 | 20

B

B r a §) §) a B r §) r a 0 r a B a §) B 0

21

22 | 23|24 | 25|26 |27 |28 |29 |30 |31|32|33 (343536 |37|38]|39]40

T

§) B a r a B a §) r §) B r §) r a B §) r 0

4.2. OTKpBITHIE 3aTaHUS

OTBETHI:
1 -2 16 8
3
2 2 17 4
4x -7
3 2cos(2x—1) 18 _%COSXQ, LC
4 gesx e 19 21
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3
5 NG 21 —4sin 2x
7 y:%e3x+2x2+clx+C2 22 Zsinx®+C
9 (-2,-2) 24 4
(2x-3)°
1
0 45 25 LIS
3
11 3 26 12
7
12 m=2,k=3 27 3
13 2C0S 2X 28 5.5
14 §x5—§x3+4x+C 29 8
57 3 -3 -2
4 3
15 -3 30 1
6
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