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1. IlepeyeHb NJIAHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSI 10 AUCHMUILJIMHE , COOTHECEHHBIX €
IUIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHUSI MPOTrPaMMblI

1.1. OcHOBHEIE KOMIIETCHIINH

Huctummuaa b1.0.11 «Beicmas mareMaTuka» 00€CIeYrBACT OBJIAJICHUE CIICIYIOIIMMHU
KOMIIETEHIIUAMU.

Kon
Kon HaumenoBanue HaumenoBanue 3Tamna ocBOeHHS
KOMIIETCHIINU KOMIIETCHIINU JTalla OCBOCHIA KOMIIETCHLIUU
KOMIIETCHIIMU
[Momyuenue 6a30BBIX 3HAHUIA 1O
MaTeMaTHKe, Pa3BUTHE
MOHATUITHON MaTEMAaTHYECKON
Crioco0OeH oCyIIEecTBISATh 0a3bl 1 (HOPMHUPOBAHUE OCHOBHBIX
cbop, 00paboTKy 1 aHAIN3 OMK-2.1.1.1 HaBBIKOB, HEOOXOIUMBIX IS
OIIK-2 JAHHBIX JUTS PEeIIeHUs 3a/1a4 OHK—2.1.2.2, KOJIMYECTBEHHOTO U
B cepe ynpaBicHUS T KaueCTBCHHOI'O aHAIN3a U
MIEPCOHAIOM peLICHHS TEOPETHUECKUX
NPUKJIaIHBIX 337a4 B
MPAKTHUYECKOM, OPraHu3alMOHHO-
YIPABJICHYECKON NESTEIBHOCTH
DopMHUPOBAHUE OCHOBHBIX
Crnioco0OeH ncnonb30BaTh HaBBIKOB, HEOOXOIUMBIX AJIS
COBpPCMCHHBIC KOJINYECTBCHHOI'O U
OITK-5 WH(POPMAIOHHBIC OIIK-5.1.1,, KaueCTBEHHOTO aHalln3a U
TexHonoruu u nporpammusie | OITK-5.2. pELICHUS! TEOPETUUECKUX U
Cp€ACTBa IpH pCHICHUN IMPUKJIAJIHBIX 3a1a4 B
npodecCHOHANBHBIX 3a1a4 MPaKTUYECKOH, OpraHu3alioOHHO-
YIPaBJIEHYECKOH AEATEIBHOCTH

1.2. PesynbTaTsl 00y4eHus

B pesynbrate ocBoenus aucuurummasl b1.0.11  «Bricias maTemaTukay JUCHUTIIUHBL Y
CTYJIEHTOB JOJIKHBI OBITH CHOPMUPOBAHBI

OTO/TD
Kon sTana ocBoeHust
(mpu HANIMYMH Pesynbrarel 00yueHus
KOMITCTEHIINH
npodcraniapTa)

Ha ypOBHE 3HAHMI:
JE€MOHCTPUPOBATh 3HAHUE OCHOBHBIX M3yYaeMbIX
MaTEeMaTUYECKUX IMOHSITUM;

Ha YPOBHE YMEHHI:

NPUMEHSTh MaTeMaTH4eCKUEe METOIbI K MOJICITMPOBAHHIO
OllK-2.1.1.1 YIIPABJICHYECKUX ITPOLIECCOB; AHATU3UPOBATh
MHOT000pa3ue COOpPaHHBIX TaHHBIX;

Ha YpOBHE HABBIKOB:

BJIaJieeT HaBbIKaMH (POPMaJIbHON MaTeMaTHUECKOHN 3arucH
YIpaBIeHUYECKUX 33/1a4; TIOCTAHOBKH, PEUICHUS 3a/1a4 U
WMHTEPIPETALNU PE3yIbTATOB;

Ha YpOBHE 3HAHUI:

3HATh AJITOPUTMBI, CXEMbI, METOJIbI M PEKOMEHIAIMH 151
OIlK-2.1.2.2 peIeHns N3y9aeMbIX TUITOBBIX MaTEMaTHICCKU
(hopManM30BaHHBIX 337134,

Ha YpOBHE YMEHUI:




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

3¢ (EKTUBHOCTD JNESITEILHOCTH OPraHu3aluiy;

Ha YpOBHE HaBBLIKOB:

COCTaBJICHUS IIOSICHEHUS 1 OOBSICHEHUS H3MEHEHNS
[IOKa3aTelIel; UCII0JIb30BaHUS MaTEMaTUIECKUX
CIIPaBOYHHUKOB U Internet-pecypcos;

Ha YpOBHE 3HAHUM:
JEMOHCTPHUPYET 3HaHHE OCHOB IIPOTPaMMBbl aHATIN3a
pe3yabTaTOB UCCIIEOBAHUM,

Ha YpOBHE YMEHHIA:

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

Ha ypOBHE HABBIKOB:

BJIAJICET HABBIKAMU IIOCTPOCHMS CTAHIAPTHBIX
MaTEeMaTUYECKUX MOJENEH; IpUueMaMHu
WHQOPMAIIMOHHOTO MOJICINPOBAHHS;

Ha ypOBHE 3HAHUM:

JEMOHCTPHUPYET 3HaHUE TEXHOJIOI'HU aHAIN3a
HCCIJIEIOBAHNN B KOHTEKCTE TIOCTABJICHHBIX IIeNiel U
3a[a4, CBSI3aHHBIX C YIPABICHYECKOH JesITENbHOCTHIO.

Ha YpPOBHE YMEHHUIA:
OILICHUBATH POJIb COGpaHHI)IX JaHHBIX JIA pacycTa
OIIK-5.2. Ka)KI0T0 YIIpaBJIEHYECKOro oKa3aTess,

Ha YPOBHE HaBBIKOB:

BIIa/IceT HABBIKAMH NPEICTABICHUS PE3YIbTaTOB
MOJIETTHPOBAaHMS YIIPABICHYECKUX MTPOLIECCOB;
000CHOBaHUS BHIBOJIOB, TOJIyYEHHBIX MPH
MOJIETIMPOBAHNH YIIPABICHYECKUX MTPOLECCOB;
MHTEPIpeTallii pe3ysIbTaTOB IPU MOJICTUPOBAHHH.




2. O0beM U MeCTO THCHHMIIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOIi NPporpaMMbl

Vyebuas qucuumingaa b1.0.11 «Beiciras marematukay BxonuT B biok 1. O0s3arenpHas
9yacTh y4eOHOTO TUTaHa U OCBamBaeTcs Mo o4Hou (opme oOyueHus B 1 u 2 cemecrpax, ooOmias
TPYAOEMKOCTh IUCIHILIMHBI B 3a4€THBIX eanHuiax cocraniser 6 3E (216 gacos).

OcBoOcHHE IUCIUIUIMHBI OMHPACTCS Ha WIKOJIBHBIA KypC MaTeMaTHKU. B pe3yibrare
M3YYEHHUS 00yJaromuiics TOJKEH 3HATh ONpeAesieHus, TEOPEMbl, IOX0/Ibl K PELICHHIO 3a]1a4 U3
OCHOBHBIX DPa3/IeJIOB MaTeMaTHKW. 3HAHUS M HABBIKH, MOJIy9aeMbIC CTYICHTAMHU B PE3yJbTaTe
M3YYEHHUS TUCUUIUIMHBI, HEOOXOIUMBI ISl TPAMOTHOM U MpodecCuoHaNbHOM paboThl U BECHUS
YCTICITHOW Hay4IHO-HCCIIE0BATEIBCKOM PabOTh B 00IaCTH yIIpaBICHHUS.

JlucumiuHa peanu3yercss YaCTUYHO C MPUMEHEHUEM IMCTaHIIMOHHBIX 00pa30oBaTeNbHbIX
texuosoruit (JJOT).

[Io ouHoit Qopme 0OydeHHS KOIMYECTBO aKaJEMHUYECKHX YacOB, BbIICICHHBIX Ha
KOHTAaKTHYIO PaboTy C mpemojaBaTeneM (MO BHIaM yueOHbIX 3aHATHH) — 98 wacoB um Ha
CaMOCTOSTENIbHYIO0 paboTy oOydJaronuxcs — /8 yacoB, Ha KOHTPOJb — 40 Jacos.

dopma MPOMEKYTOUHON ATTECTAIMH B COOTBETCTBUU C YYECOHBIM TUIAHOM — 3Q4eT U
9K3aMEH.



3. Coep:xkaHue U CTPYKTYPA AUCHMILTUHBI (MOIYJIs1)

3.1. CTpykTypa A¥CHUNITHHBI

O0beM qUCHUNIMHBI (MOYJIs1), YaC

dopma
KonTakTHas paGoTa TEKYILero
o0y4Jaromuxcs ¢ KOHTPOJISI
npenojgasaresieM o BUAAM ycneBaemMoc
HaunMeHnoBaHue TEM .
Ne (paszeos) Y4eOHBIX 3aHATHI ™%,
pasi Bcero CP | npomesxyTo
130 JIP/ | 113/ THoi
30’ 30’ KCP arrecranmm
' oT OoT
por | 0 AT u
nepBblii cemecTp
Tema 1 | Marpumpl. Onpenenutenm. 6 2 2 2 0
Tema 2 | OGpatHas MaTpua. PemeHHfi 8 2 4 2 0. KP
CHCTEM JIMHEHHBIX yPaBHEHHUII.
Tema 3 | N-MepHOoe nuHEIHOE BEKTOPHOE 8 2% 2% 2 o
MIPOCTPAHCTRBO.
Tema4 | MuoxectBa. [Ipenenst
nocieoBaTenbHocTei. [Ipeess 8 2/2* 4/2* 2 0O
(YHKITHIA.
Tema 5 | 3ameyaTenbHBIC TPEICIbIL. 8 2 4 2 0. KP
HenpepsiBHBIE HYHKIIUH.
Tema 6 | duddepernnanpaoe
ucuncienue. [Ipasuino 7 1/1* 4 2 0O
Jlonurans.
Tema 7 | IlpunoxeHus MpOU3BOAHOM. v 1/1% 4 2 o
HccnenoBanue QyHKIHH.
Tema 8 | HeonpezneneHHbI HHTErpall U 8 2 4 2 o
METO/IbI €TI0 BBIYHCIICHUSI.
Tema 9 | OnpeneneHHbII HHTETpa. 8 2 4 5 0, KP
®dopmyna Herotona-JleiiOHuA.
[IpomesxyTouHas aTTecTanus 4 3a4er
72 * *
Hroro B 1 cemecTpe 2 3E) 16/6 32/4 20
BTOPOH ceMecTp
Tema 10 | IIpuMeHeHUE ONPENEIECHHOTO 12 2 4 6 o
WHTerpasa.
Tema 11 DIIeMEeHThl KOMOMHATOPHKH.
Benenue B Teoputo 14 2 4 8 O
BEPOSITHOCTEM.
Tema 12 | OcHOBHBIE TEOPEMbI TEOPHH 14 2 4 3 o
BEpOSATHOCTEM.
Tema 13 ®opmyna beprymm.
[IpenensHbIE TEOPEMEI 12 2 4 6 0
Ilyaccona u Myaspa-Jlamiaca.
Tema 14 | CiyuaiiHble BETMUUHBI U UX 12 2 4 6 0, KP
XapaKTePUCTUKH.
Tema 15 3aK0H£>1 pacrpenencHus 12 2 4 6 0
CITy4alHBIX BEIMYHH.




O0beM qUCHUIIMHBI (MOYJIs1), YAC
®Dopma
KonTakTHast paGoTa TEKYyILero
o0y4aromuxcs ¢ KOHTPOJISI
npenojgasareseM Mo BUAAM ycneBaemMoc
HaunMmeHnoBaHue TEM .
Ne (paszeion) Y4eOHBIX 3aHATHI ™%,
pasi Bcero CP MPOMEKYTO
130 JIP/ 113/ THoi
30’ 30’ KCP arrecranmm
' oT OoT
nor | 0 AT u
Tema 16 | AHamuTHYECKAs TCOMETPHUS Ha 12 2 4 6 0
IJIOCKOCTH.
Tema 17 | AHanuTudeckas reoMeTpus B 12 2 4 6 0, KP
MIPOCTPAHCTRBE.
Koncynbranus 2
IIpomexxyTouHas arrecranus 36 9K3aMeH
144
HToro Bo 2 cemecTpe (4 3E) 16 32 58 36
Beero: 210 1 3o/ 64/4* 78 36
(6 3E)

Ilpumeuanue: 4 — dopmbl Tekymiero konrpoisi ycneBaemoctu: ompoc (O), tectupoBanue (T), KOHTpoOJbHAs
pa6ora (KP), komnoksuym (K), acce (3), pedepar (P), qucyt () u np.

Hoctyn k JOT ocymiecTBiasieTcst KaXIbIM 00yYalOUIMMCSI CaMOCTOSITEIEHO C JIF00O0T0
ycrpoiictBa Ha moptaine:  https:/Ims.ranepa.ru. Ilaponb ©u JIOTHH K  JUYHOMY
KaOMHEeTY/Tpo Tt/ y4eTHOM 3aITUCH NMPEAOCTABISIETCA 00ydaroIIeMycsl IeKaHATOM.

3. 2. ConepxaHue TMCUMILIAHBI (MO1YJIS1)

Tema 1. MaTtpunbi. Onpeneaureiu.

OcHoBHble cBeneHus o MaTpuniax. Knaccudukarus matpuil. Onepamnuu HajJ MaTpUIlaMu:
CJIOKCHUEC, BBIYUMTAHUC, YMHOXKCHHWEC Ha 4YHCIIO, YMHOXCHHC MAaTpHIl. TpaHCHOHI/IpOBaHI/Ie
Matpull. [Ipunoxenue B s3xoHoMuKe. [loHATHE OnpeaenuTeneil BTOPOro U TPETHErO MOPSIKOB.
Brruucnenue onpenenuteneid pa3muyHbIME CIIOCOOaMHU.

Tema 2. O6paTHas maTpuna. Pemenne cucreM JIMHeiiHbIX YPaBHEHM.

Omnpenenenne oOpaTHOW MaTpUIbl. YCIOBHE CYLIECTBOBAaHHS OOpaTHOM MaTpHIIbI.
Haxoxnenne o0paTHOW MaTpHUIBI C TOMOINBIO alredpandeckux aomnojHeHui. CucteMbl
JMHEWHBIX anreOpanueckux ypaBHeHuil. CucTeMa M3 M ypaBHEHHH ¢ N HEU3BECTHBIMHU (M<N).
OnHOpoaHBIE CHCTEMBI JMHEHHBIX ypaBHeHUH. llpuioxenue B skoHOMHKE. [lomycThmble
npeoOpa3oBaHUsl CUCTEM JIMHEWHBIX ypaBHEHHUH. MHOXeCTBO pemieHuil cucremsbl. Perienue
CHCTEM JIMHEWHBIX ypaBHEHUH 1o npaswily Kpamepa. Pemienne cucteM JIMHEWHBIX ypaBHEHUH
meronoMm [aycca. Mcnonb3oBanue oOpaTHOW MaTpHIbl Ui HAXOKICHUS PEIICHUS CHUCTEMbI
JIMHENHBIX YPABHEHUM.

Tema 3. N—MepHoe JiMHeliHOe BEKTOPHOE MPOCTPAHCTBO.




CkansipHple ¥ BEKTOpHbIE BenMuuHbBL. Onepanuyu HajA BEKTOpPaMH, 3aJaHHBIMU B
KOOpAMHATHOW (opme. YCIOBHS KOJUTMHEAPHOCTH W OPTOTOHAIBHOCTH BEKTOpOB. JlenmeHue
OTpe3Ka B 33JJaHHOM OTHOIICHHWU. YTOJ MEXIy ABYMs BekTopamu. CKalsipHOE MPOU3BEACHUE
BeKTOpoB. JInHeilHas 3aBUCHMMOCTb BeKkTOpoB. basuc. Pasnoxxkenue BekTropa 1o Oasucy.
[Tpunoxxenne B 3koHOMHKE. OIpesiereHre BEKTOpa B N-MEPHOM JIMHEHHOM IIPOCTpaHcTBE. N-
MEpPHBIE BEKTOPBl M JIMHEHHBIE ONEpallMM HaJ HHUMM: CIIOXKCHHE, YMHOKEHHE Ha YHCIO.
EBxnuaoBo mnpoctpaHcTBO. JIuHelHble oneparopbl M Marpulbl. CoOCTBEHHBIE 4MCIA U
COOCTBEHHBIE BEKTOPHI JIMHEHHBIX oniepaTopoB. KBagparuunsie popMsl.

Tema 4. Muo:kectBa. [Ipenenns nociaenoarenbHocreii. [lpeneabl pyHkumid.

DneMEHTHI TEOPUU MHOXKECTB. MHOKECTBa; CIIOCOObI 3aJaHUsI MHOXKECTB; OIlepalluy HaJl
MHOkecTBaMu. [lonstue ¢ynkmuu. CrocoObl 3amanus GyHkuu. Kmaccubukamus ¢QyHKIUH.
OcHoBuble cBoiicTBa ¢yHKunid OkxpecTHOCTh TO4YKH. OCHOBBI Teopuu mnpenenoB. Ilpenen
YHUCIIOBOM IMOCIIEIOBATEIbHOCTU. beckoHeuHo Oounbline W OECKOHEUHO Malible BEJIUYMHBI.
CBolicTBa nipeesoB nociaeaoBaTenbHocTel. OCHOBHBIE METO bl HAXOKACHHUS IIPEEIIOB.

Tema 5. 3ameuaTesbHble npenessbl. HenmpepoiBHble GyHKIUH.

OcHOBHBIE METOJbl HAxOXJAeHUs ImpenenoB. llpumeHeHue mepBOro u BTOPOroO
3aMeyaTesIbHOTO IPEENIOB AJIsl PACKPBITHS HEONIPEAEIEHHOCTEW Pa3IMuHbIX THIIOB.

HenpepsiBHOCTh (GyHKIMH B Touke. OmpeneneHre M KiIacCU(pHUKAIMs TOYEK pa3pbiBa.
CpoiictBa HemnpepbBHBIX (QyHkumid. Kiaccuduxamus Touek paspbiBa. YCTpaHUMbIE U
HEYCTPaHUMBbIE TOUKH Pa3pbIBa.

Tema 6. Iudgdepennunanbnoe ucuuciaenue. Ilipasusio Jlonurasus.

[Tpupamenne aprymenTa, npupamenne ¢pynkuuu. Juddepennuposanne. [IponsBognas.
['eomeTrpuyeckuii u Qusnyeckuii cmpicn npousBogHou. IlpaBuna nuddepenupoBanus.
Tabnuua NpOW3BOAHBIX OT 3JeMEHTapHBIX (yHKIMA. [loHSATHE O NPOU3BOIAHBIX BBICHIMX
nopsakoB. IlpousBoanast cnoxxunoit Gpynkuuu. [IpomsBogHas HesBHOW (yHkiuu. [Ipumenenue
MIPOU3BOTHOM JIJIs1 BEIYMCIICHUS MpeesioB (rpaBuiio Jlomuras).

Tema 7. Ilpunoxenus npoussoanoi. Mcciieqosanue pyHKIuu.

HeoGxoauMbele W JOCTaTOYHBIE YCIOBMS BO3pacTaHUs WM YObIBaHUS (DYHKIMH.
HeoOxomumMbie W mocTaToYHBIE YCIIOBHS dKCTpeMyMma (YHKIMH. BOTHYTOCTH M BBIIYKIIOCTH
rpadpuxka ¢ynkuuu. Touka mneperumba. JlocTaTodyHble YCIOBHS BOTHYTOCTH (BBIMYKIOCTH)
rpaduka. Ilonstue nuddepennuana. 'eomerpuueckuit cmuicn nupdepennuana. [Ipumenenue
muddepeHimana K npruOIHKEHHBIM BHIYHCIEHUSIM.

HccnenoBanue pa3nuyHbIX CBOMCTB (PYHKIIMU C TIOMOIIBIO TTpou3BoAHON. HaxoxaeHue
acumnToT rpaduka gynkuun. IToctpoenue rpadpuka GyHKIMU 1O pe3ysbTaTaM MPOBEAEHHOTO
UCCJIEIOBAHMUS.

Tema 8. HeonpenesieHHbII MHTErPaJl M METOAbI €r0 BbIYMCJICHHS.

[lepBoobOpasznas ¢yukus. OrmnpeneneHne HeomnpeaeaeHHoro wuHTerpana. CBolicTBa
HEONPENENEeHHbIX MHTErpayioB. Talnuiia CcTaHAapTHBIX UWHTErpagoB. HemnocpencTtBeHHoe
MHTETPUPOBaHKUE, METO 3aMEHBI IEPEMEHHBIX. METO MHTErPUPOBAHUS 110 YACTSM.

Tema 9. Onpenesiennnlii nurerpai. @opmy.ia Heworona-Jleiitonnna.

Ompenenenue ompeneneHHoro uurerpana. ®opmyna Herotona-Jleitoaumna. ColicTBa
OIPEEIIEHHBIX UHTETPAJIOB.

MeTO}I 3aMCHBbI IICPEMCHHBIX. MGTO)I HHTCTPHUPOBAHUSA IO YAaCTAM JIA OHNPCACICHHBIX
WUHTETPAJIOB.

Tema 10. IlpuMeHeHnne onpeae e HHOT0 HHTErpaJa.



[TpunoxeHus oOIpeneNeHHOr0 HWHTErpana. BeluncieHue MIOmMAANd IUIOCKOH (QUTypHI.
Brruncienne oobema Tenna BpaiieHus. Beraucienre npoiaeHHOTo My TH.

Tema 11. DiieMeHTHI KOMOMHATOPUKU. BBe1eHNe B TEOPHIO BEPOSITHOCTEIA.

OcHoBHbIEe TOHATUS KOMOWHaTOopuku. Ormnpenencarne W (Gopmysisl sl mMojcyeTa
NEPECTaHOBOK, COYETaHWI, pa3MelleHuid Oe3 MOBTOPEHHUH U ¢ MOBTOpPeHHUSIMHU. OIBIT.
CrnyuaitHoe coObiTHe. JlOCTOBEpHBIC, HEBO3MOXKHBIE COOBITHS. DJIEMEHTAapHBIE W COCTABHBIC
coObITus. [elicTBus Haa ciydailHbIMH cOOBITHSAMU. BepositHocTh. Kitaccuueckoe omnpenenenue
BEPOSITHOCTH.

Tema 12. OcHOBHBIE T€OPEMBbI TEOPUHU BEPOATHOCTEIA.

OcHoBHbIE TeopeMbl Teopuu BeposiTHocTed. CymMMa U NpPOU3BENCHHE COOBITHIA.
He3zaBucumelie coObITHs. BEeposITHOCTD CYyMMBI U TIPOU3BENIEHHS COOBITUH JUIS TPOU3BOJIBHBIX U
HECOBMECTHBIX COOBITHIA.

VYcnoBHas BepossTHOCTh. @opMyJia MOJHON BEPOSITHOCTH. AIIPUOPHBIE U allOCTEPUOPHBIE
BeposTHocTH. Dopmyra baiteca.

Tema 13. ®opmyna bepuynau. Ilpeneannnie Teopembl Ilyaccona m Myaspa-
Jlanaca.

CxeMa He3aBUCUMBIX NOBTOpeHUM ombiTa. @opmyna bepuymnu. IlpenenbHbie Teopemsl
[lyaccona u MyaBpa-Jlanmaca B cxeme bepuymnu. CreacTBusi U3 HHTETPAIBHOM TEOPEMBbI
Myaspa-Jlamnaca.

Tema 14. CnyuaiiHble BeJIMYMHBI U UX XapAKTePHCTUKH.

CrnyuvaitHass BenuuuHa. JIMCKpETHbIE M HENPEPBIBHBIE CllydalHble BEJIMYUHBL. Psiibl
pacrpesiefieHusi, 3aKOHbl ~pacHpelesieHUs. XapakTepUCTUKU: (PYHKIUS pachpeesieHus,
MaTeMaTU4YeCKOe OXKUJAHUE, TUCIIEPCHUs, CpeIHEe KBAIpaTUYHOE OTKJIOHEHHE. XapaKTePUCTUKU
JTUCKPETHOM CIIydailHOM BeTUYHHBI. XapaKTePUCTUKHU HETIPEPHIBHOM CIyYailHOW BEIHYMHBL.

Tema 15. 3akoHbl pacnipeaeeHus CIy4YalHHbIX BeJTHYHH.
buHOMMaNIBHBIN 3aKOH pacrnpeneneHus. PaBHOMEpPHBIN, MOKa3aTeIbHbI 1 HOPMaJIbHBII
3aKoH pacnpezenenus. [IpaBuno «rpex curmy».

Tema 16. AHaIMTHYeCKasi reOMeTPHs HA MJIOCKOCTH.

[Ipsimass Ha mIOCKOCTH. YpaBHEHHs MPSMOM Ha IUIOCKOCTH: OOIlee YypaBHEHHE,
yYpaBHEHHE C YIJIOBBIM KO3(DPUIIMEHTOM, ypaBHEHUE MPSIMOIl B OTpe3Kax, ypaBHEHUE MPSMOH,
MIPOXOJAIIEH Yepe3 JABE TOYKH, apaMETPUUECKUE YPaBHEHMS IPSMOM, ypaBHEHHUE IPSAMOU C
HOPMAJIbHBIM BEKTOPOM. YCIIOBHS NapaJUIeIbHOCTH U MEPIEHIUKYIAPHOCTH IPSAMBIX Ha
IJIOCKOCTH. YTOJ MEXIY NpsIMbIMU. PacCTOsTHHE OT TOUYKH 10 TPSMOM.

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

Tema 17. AHanuTHYecKasi reOMeTpHsl B POCTPAHCTBE.

[InockocTe B IpOCTpaHCTBE. YpaBHEHHs IUIOCKOCTH: OOlIee YpaBHEHHUE, ypaBHEHUE
IUIOCKOCTH B OTpe3KaX, YypPaBHEHUE IUIOCKOCTH, IPOXOJAIIEH depe3 TpU TOYUKH,
napaMEeTpUuiICCKUC YpaBHCHHUA ITINIOCKOCTH, YPABHCHUC ITINIOCKOCTH C HOPMAJIbHBIM BEKTOPOM.
VYcnoBusd mapamieIbHOCTH M NEPHEHAUKYISPHOCTH JBYX IUIOCKOCTEH. YToa Mexay
IUIOCKOCTSIMU. PaccTosiHMe OT TOUKHU 10 MIIOCKOCTH.

VYcnoBus napaiinenbHOCTH M NEPHIEHANKYISIPHOCTH MPSIMON U MJIOCKOCTU. YTOJI MEXKAY
MIPSIMOM M TUIOCKOCTBIO.

YpaBHEHHE TOBEPXHOCTH B IPOCTPAHCTBE.
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4. MaTtepuaJjibl TeKylIero KOHTPOJIA yCIIeBAeMOCTH 00yYAOIIMXCS M (POH OLEHOUYHBIX

Cpeacrs HpOMe)l(yTO'{HOﬁ aTTeCTallum 1o JTMCUMIIIMHE

4.1. Tekymuii KOHTPOJIb yCII€eBAEMOCTH

B xome peammzanum mucummummabl b1.0.11 «Bpicmas mMaremartwikay HCIOIb3YIOTCS
CJICTYFOIIME METO/IbI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH O0YJIarOIIUXCS:

MeToabl TEKYIIEro KOHTPOJIsA

Ne i/ HanMmeHnoBaHnue TeM (pa3jiesoB)
yCHeBaeMOCTH
Ounas gpopma

Tema 1 Martpuripsl. OnpegenuTenu. YcTHbli onpoc

Tema 2 O6parHas marpuna. Pernenye cucteM JIMHEHHBIX YpaBHEHUI. YcTHbli onpoc

Tema 3 N—MepHoe JMHEelHOe BEKTOPHOE MTPOCTPAHCTBO. YcTHbli onpoc

Tema 4 Mpuosxectsa. lIpenens! nociaenosarensHocTeld. [penenst .

s, YcTHbli onpoc

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 Onpenenennsiii uaTerpain. ®opmysa Hetorona-JlelioHuma. VYcTHsIi onpoc,
KOHTpOJIbHAs paboTa

Tema 10 | IIpuMeHeHHe OllpeIeIeHHOTO MHTErpaja. YcTHbL onpoc

Tema 11 | DnemeHTHI KOMOMHATOPUKU. BBeeHUE B TEOPHIO o

BEPOSITHOCTEM. YCTHBI onpoc

Tema 12 | OcHOBHBIE TEOPEMBI TECOPHH BEPOSTHOCTEH. YcTHBIH onpoc

Tema 13 | ®opmyna bepraymm. [Ipenensapie Teopems! [lyaccona u VYeTHbll onpoc,
Myaspa-Jlannaca. KOHTpOJIbHAs paboTa

Tema 14 | CryuaifHbIe BETHIMHBI H UX XapaKTCPUCTUKH. YcTHBIH onpoc

Tema 15 | 3akoHBI pacmipeneneHust CITy9aliHBIX BeJMYUH. YcTHBIH onpoc

Tema 16 | AHamuTHYECKasi TCOMETPHUS HA TUIOCKOCTH. VYeTHbll onpoc,
KOHTpOJIbHAsl paboTa

Tema 17 | AHanuTHYeCcKasi TEOMETPHS B MPOCTPAHCTBE. YcTHBIH onpoc

4.2. TunoBble MaTepHAJIbI TEKYIIET0 KOHTPOJIS yCIeBAeMOCTH 00YYAI0 MU XCS

ok wdE

Bonpocw 0na onpoca u pewenus 3a0ay
Tema 1. MaTtpuusbl. Onpenenuresiu.
Bonpocsl 1J1st yCTHOT0 onpoca:

Onpenenenue marpuibl. Kiaccuduxanus matpuil.
TpaHcIOHMpPOBaHKUE MATPULL.

CrnoxeHue 1 yMHOKEHUE MaTpULL.

Ornpenenureny BTOPOro U TPETHETO MOPSIAKOB.
Brruucnenue onpeaenuresnei pa3inyHbIMA cIoco0aMH.
Hcnonbs30BaHne CBOWCTB ONMPEACIIUTENEH IPU UX BBIYMCIICHHH.

Ilpakmuueckoe 3anamue Ne 1
1. Pemmmts 3amaun:
Janbt matpuiisl A 1 B:
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-1 2 3 2 30
A = B =

0 13 0 1 -1 4
YKaSaTB, KaKue€ U3 HUXKCIIPUBCACHHBIX onepaunﬁ BBIIIOJIHUMBI, M1 BBIIIOJIHUTH HUX.
a) A + B; 6)AT +B:; B)A+BT; NAT+B;
1) AB: e) ATB; k) AB T 3) BAT.
2. Permuth 3amaumn [Hll, c.58, 62]:

1.18,1.21,1.25; 1.42,1.45
3. Haittu onpenienuress MaTpULIbL:

0 0 0 1

0O 0 2 -10
C=

0 3 5 13

-3 45 6

Ilpakmuueckoe 3ansmue No 2
1. Permute 3amaunm [JI1, .65, 68]:

1.52; 1.65.
2. Haiitu marpuiry, ooparayro matpuiie C, ecli OHa CyIIecTBYeT (CM. 1. 4 3aHATHS 1):
0 00 1
o 0 0 2 -10
0 3 5 13
-3 45 6
3. Haittu panr marpuit;
2 1 -4 -1 3 5 -2 -1 3
A=4 2 O B={2 -6 0 C=4 2 -6
1 -3 4 1 -3 -5 2 1 -3

Tema 2. O6paTHast MaTpuna. Pemenue cucreM JIMHEHHBIX YPABHEHU .

Bonpocsl 1151 ycTHOr0 onpoca:

1.  Auroputm BeIYHMCIIEHUS: OOPaTHON MaTPHULIbI C TOMOULIBIO ANreOpandecKuX JOMOIHEHUH.

2.  AnropuT™M BBIYHMCICHHMS OOpaTHOM MaTpHllbl TNPUCOEAMHEHHEM CIIpaBa €AMHUYHOMN
MaTpHILBI TOTO ke MOPsAJIKA.

JlonmycTumble peodpa3oBaHMsl CUCTEM JIMHEHHBIX YpaBHEHUH.

MHO0KeCTBO pelIeHU! CUCTEMBI.

®opmynsl Kpamepa 1u1st pelieHns CUCTEM JIMHENHBIX YpaBHEHUI.

Pemenne cucreM TMHENHBIX ypaBHEHUN MeTo1oM ['aycca.

Hcnonb3oBanue oOpaTHOM MaTpuUIbl ISl HAXOXKICHHS PELICHUS CHCTEMbl JIMHEHHBIX
YpaBHEHUM.

No ko

IIpakmuueckoe 3anamue 1

1 JI1 — nurepatypa nox HomepoM 1 B CIIHCKe THTEPaTyphI
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1. Pemmrts 3apauu [JI1, c. 109]: 2.15, 2.20, 2.23.

2. Pemmts cucteMsl ypaBHEHUI MeTo1oM [ aycca:

2%, +X,+3X; = 5

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

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

Ipakmuueckoe 3anamue 2

1. Pemmuts 3amaun [J11, c. 109 - 110, 116]: 2.27, 2.48.
2. Haiitu oOiuee u Ga3ucHbIe pelieHus cucreMbl ypasaenuii [J11, ¢. 116 - 117]: 2.53; 2.55.

X +4X, = 2

X + X, +2% =—3

=X +X, + X, =5

3. Haiitn QyHnameHTanbHBIE CUCTEMBI PEIICHUI CUCTEM JMHEWHBIX OAHOPOJHBIX ypaBHEHUH

[J11,c. 117 - 118]: 2.62; 2.63.

KEMC. Cnasas ckianbl, kinaaoBumk AI'FOPOB ykazan, yto Ha nepBom ckiane umeercs 30

ManeHbkuX, 15 cpequux u 20 Gonpnx MemkoB ¢ caxapoMm. Beero 2850 kr. CooTBeTCTBYIOIINE

JaHHbIE TI0 BTOpoMmy ckinany — 18, 22, 11, 2300 kr, no tperbemy ckiany — 42, 8, 29, 3100 xr.
W3yvas 3T JaHHBIE, a Takke, 0OpaTHB BHUMaHUE HA (PaMHIIMIO KIIQJOBIIUKA, CICIOBATEIb A.

KameHnckas, 3Hakomass C TEOpHEHW JMHEHMHBIX YPaBHEHMI, YCTAHOBWJIA, YTO HMEET MECTO

HECTBIKOBKA JaHHBIX. IToka3ats 3TO.

Tunoevie 3a0anus 011 KOHMPOJIbHOU PAdOMbL

Pemute CUCTEMY JIMHEWHBIX ypaBHCHI/Iﬁ YKa3aHHbIM CIocoOoM:

a) ¢ momonibio popmyn Kpamepa

2x, - 3X, + X, = 23
3 + X, — 2X; = 0,
X, — 2X, + 3x; = 19
6) metrozom ["aycca
2% — X, + X = T,
X, + 2X, + 3% = 25
3% - X - 2x, = =28
B) C TIOMOIIBIO OOPATHOM MaTPHUIILI
2x, — 3X, + Xy = 13
X, + 2X, — X3 = =5
X, — X, + 2Xx;, = 10.

Tema 3. N-MepHoe JinHeliHOe BEKTOPHOE POCTPAHCTBO.

Bomnpoce! 111 ycTHOr0 onpoca:

CxkansipHO€E TPOU3BENEHNE BEKTOPOB.

CocraBneHue KBaJpaTHUHBIX (POPM.

NoabkowhE

Paznoxxenue Bektopa 1o 6azucy.

Omnepanuu Hajl BEKTOpaMH, 33JJaHHBIMU B KOOPIAUHATHOM (hopme.
HaxoxeHne yrina mexay AByMsl BEKTOPaMU.

Brrunciienrie COOCTBEHHBIX YHCEN M COOCTBEHHBIX BEKTOPOB JIMHEWHBIX ONEPaTOPOB.

UccnenoBanue kBaipaTHIHOM POPMBI Ha 3HAKOOTIPEICTICHHOCTb.
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Ilpakmuueckoe 3anamue 1

1. Jloxa3aTh, YTO MHOXECTBO JABYXMEPHBIX T€OMETPHUYCCKHX BEKTOPOB C 3aJaHHBIMA Ha HEM
OIepaIusIMU CJI0KEHHS ¥ YMHOXKEHHUS Ha YHUCIIO 00pa3yeT JIMNHEHHOE IPOCTPAHCTBO.

2. Pemmuts 3amaun [J11, c. 168 - 170]: 3.51, 3.54, 3.57, 3.59, 3.62.

3. Haiitn KOCHHYC yriia MEXIy BEKTOpaMH X W Y, NPUHAIICKAIIMMH TPEXMEPHOMY EBKJIHIOBY
IPOCTPAHCTBY C OPTOHOPMHPOBAHHBIM 0Aa3HCOM.

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

4. Permts 3amaun [JI1, ¢. 162 - 163]: 3.21, 3.27.

Ilpakmuueckoe 3anamue 2
1. Pemuts 3amaunm [J11, c. 172 - 173]: 3.72, 3.79.

Tema 4. Muo:xectBa. [Ipenenasl nocienoBareibHocreii. [Ipenennl pyHkuuii.
Bomnpocsl 1J11 ycTHOTr0 onpoca:

Omnpenenenue npeaena.

Beckoneuno 0oubIne U OECKOHEYHO MaJlbIe ITOCIE0BATEILHOCTH.
CBolicTBa IpeAesioB MOCJIEI0BaTEIbHOCTEH.

OCHOBHBIE METO/IbI HAXOXKICHUS TIPEICIIOB.

OKpEeCTHOCTh TOYKH.

Brruncnenue npeaena GyHKIUH.

[TpumeHeHue CBOMCTB MpeAenoB (yHKIIHIA.

HeomnpeneneHHOCTH pa3M4HBIX BUIOB.

OcHoOBHBIE CTIOCOOBI PACKPBITHS HEOTPEIEIIEHHOCTEH.

CoNoOA~WNE

Ilpakmuueckoe 3anamue 1
1. Onpenenuth 001aCTH CYIIECTBOBAHUS M 00JIACTH 3HAUCHUH CIETYIOMNX (DYHKITHIA:

2 y=v2rx—x; 6y=log,log,x; my-* |

2. Iloctpouts rpaduk GyHKIUU

y =ax+b, rue a u b — neficrBuTenbHBIE YKCITa.

3. Pemuts 3amaun [JI1, ¢.291]: 5.38(6, 1), 5.39(6, n); 5.40(6, B), 5.41(0).
4. Haiitu: f(X) , ecmn f(x+1)=x*-3x+2.

5. Pemuts 3amaun [J11, ¢.322 - 323, 328]: 6.15; 6.21.

Ilpakmuueckoe 3anamue 2
1. BeraucnuTh npeaess

2 2 _

lim )2(7_1 lim )2(71 lim X -1
a) x=0 2X —X—l; 6) x=1 2% —X—l; B) X—’°°2X2—X—1_
2. Pemmts 3amaun [J11, ¢.324 - 330]: 6.47; 6.49; 6.63; 6.69.

3. Pernmts 3amaun [J11, ¢.331 - 336]: 6.83; 6.85; 6.86; 6.111; 6.120.
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Tema 5. Berunciienne npeaenos. HenpepbiBHbIC (PyHKIIUM.

Bonpocsl 1J1s1 yCTHOr0 onpoca:

1.  3ameuarenbHblC IPEACIBI.

2 Haxoxxnenue npeaenoB (yHKIMU C TIOMOUIbIO 3aMeYaTelbHbIX IIPEEIIOB.

3. llpupamienue aprymenra, npupamieHue QyHKIum.

4 HenpepsiBHOCTE. CBOMCTBA HEMPEPHIBHBIX (PYHKITUH.

3) Knaccugukarus Touek pa3pbiBa. Y CTpaHUMBIE U HEYCTPAHUMBIE TOUKH pa3phIBa.

Tunoevie 3a0anusn 011 KOHMPOIALHOU PAdOmMblL:
Brruncnute npeaensi:

1 x -4 - 6x® +2x% -1,
- lim———— 4. lim——————

x>2 x° —5x+6 x>0 4y + 4x° +17

a2

2. Jim 33X 5. Hm(—g—— s j;

0 10X -3\ Xx—-3 X° -9

2

3. Iirrg(1+3x)5; 6. 1iln(«/x2+7x—3—x/x2—6x—8).

Tema 6. {uddepenunanbroe ucuucienne. [ipasuno Jlonurans.

Bomnpocsl 1151 ycTHOr0 onpoca:

1.  duddepenumporanue. [IponsBoanas.

2 I'eomerpuyeckuii U PU3NIECKUNA CMBICIT IIPOU3BOTHOM.

3 [TpaBwiia quddepennupoanus. Tabauia MPOU3BOIHBIX OT JIEMEHTAPHBIX (PYHKITHIA.
4.  TloHsTHE O MPOU3BOAHBIX BBHICIIMX TOPSIKOB.

3) [TpumeHeHre TpOM3BOJHOMN Ui BEIYHUCIEHUS MTpeesioB (mpaBuiio JlonuTans).

Ilpakmuueckoe 3anamue 1
1. Pemruts 3amaunm [J11, c. 378 - 383]: 7.27; 7.39; 7.55; 7.61; 7.62.
2. Haiitu iepByt0 U BTOPYIO IPOU3BOIHBIE (DYHKIIHIA:

y=5"+,/(Xx—Inx)

3. Pemuts 3amaun [JI1, ¢.383]: 7.65; 7.66.

4. Hanmcath ypaBHEHHE KacaTeIbHOM M HOpMalU K Tpaduky pyHKIuu Y = 3x* B 3aJJaHHOM TOYKE
M (=2, 12).

5. Pemuts 3amaun [JI1, ¢.387]: 7.108; 7.112.

Ilpakmuueckoe 3anamue 2
1. Permuts 3amaunm [JI1, c.384]: 7.77, 7.81.
2. ViccnenoBath GyHKIUH U IOCTPOUTH UX rpaduKu

3
a) Y= 6) y=x"(1-3x).

3x+1"
3. Pemmmrs 3amaum [JI1, ¢.361]: 7.126; 7.128.
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Tema 7. Ilpunoxenust npousBoanoii. UcciienoBanune GpyHKIum.
Bonpocsl 1J1s1 ycTHOrO0 onpoca:

1. HeoOxomumble W [OCTAaTOYHbIE YCJIOBHUS BO3pacTaHUs WM YObIBaHUS (YHKIUH.

HeobxonuMble 1 TOCTaTOYHBIC YCIOBUS SKCTpeMyMa (PYHKIIHH.
2 BoraytocTs 1 BBEITYKJI0CTh rpadrka GyHKIUH.
3. Touka nmeperu6a. JlocTaTouHbIC YCIOBUS BOTHYTOCTH (BBIMYKIIOCTH) TpaduKa.
4 Hccnenoanue GpyHKININ ¢ MOCIEIYIONIMM ITOCTPOCHHEM rpaduka.

Ipakmuueckoe 3anamue 1

1. UccnenoBars (pyHKIUH ¥ TOCTPOUTH UX TPADUKH:
2

X
L B)y="——2X";
)y=1,

2. Pemats 3amaun [JI1, ¢.388]: 7.118.
3. Pemmurs 3amaum [JI1, ¢.389]: 7.132; 7.133.

12

a)y =2Xe "

Tema 8. HeonpeaeeHHBIH HHTErPaJl H MeTO/AbI €r0 BHIYMCIEHUS.

Bonpocsl 1J1s1 yCTHOTO onpoca:

[TepBooOpaznas ¢pynkuus. OnpeneneHne HEONPEAEICHHOTO HHTETpaja.
CaoiicTBa HeolpeesIeHHbIX HHTErpasioB. Tabuunna cTaHAapTHBIX UHTErPaJIOB.
HenocpencrBeHHOE HHTETPUPOBAHUE.

Merton 3aMeHbl IEPEMEHHBIX.

Meroa UHTErpUPOBAHUS 11O YACTSM.

arONE

Ilpakmuueckoe 3anamue 1

1. Haiitn HCOIIPCACICHHBIC HHTCTPAJIbl MCTOAOM HCIIOCPCACTBCHHOI'O HHTCIPUPOBAHHA:

d
a)‘[ >)<( ’ )J.xgz(x J:Lll) % 8) .[ex54xdx'

2. Pemmuts 3amaun [J11, ¢.560 - 561]: 10.25; 10.32, 10.36.
3. Haifti HeonpeneneHHble HHTETpalibl METOIOM 3aMeHbI IepeMeHHo [JI1, ¢.566]:
10.43; 10.46; 10.55.

Tema 9. Onpenenennblii nurerpan. ®opmyaa Herorona-Jleiionuna.
Bonpocsl 1J1st yCTHOT0 onpoca:

Omnpenenenne onpeaeeHHOro HHTErpaia.

®opmyna Herotona-JleitOHuma.

CBolicTBa ONpeAeIEHHBIX HHTETPAJIOB.

HCHOCpeﬂCTBeHHOG HHTCIPHUPOBAHUC IJIA OIMPECACIICHHBIX HHTCTPAJIOB.
MeTto1 3aMeHBI IEPEMEHHBIX ISl ONIPEIETICHHBIX HHTETPAJIOB.

MCTO)I HUHTCIPHUPOBAHUA 11O HACTAM JIA OIPCACICHHBIX NUHTETPAJIOB.

ook wndE

Ilpakmuueckoe 3anamue 1.
1. Pemth 3aga4m METOJOM MHTETpHpOBaHus 1o yacTsM [JI1, c. 568 - 572]:
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10.107; 10.118, 10.125, 10.126.

2. HaiiTn HeompeielieHHbIe HHTETPaIbl OT pallMOHANBHBIX Apobeii [JI1, ¢.573 - 577]:

10.137; 10.140, 10.144, 10.150.
3. Beruncnuts onpeaenennsie uaterpaisl [JI1, c.635]: 11.40, 11.43.
4. Haiitu tutomaay Guryp, orpaHIYeHHBIX CIIEAYIOIIUME KPHBBIMH

Q) Y=—X2+4X, y=2X: 6) y=X3, y=X,

Ilpakmuueckoe 3anamue 2.
1. Petmuts 3amaum [JI1, c.644]: 11.64; 11.72; 11.73; 11.84.
2. Berauciuth HECOOCTBEHHBIM MHTETPAl

2) -[ 1+ NG
3. Permts 3amaun [J11, ¢.649 - 60]: 11.124; 11.128; 11.129; 11.133.

Tunoevie 3a0anusn 0131 KOHMPOJILHOU padomul:
Brraucnute uHTErpaitbl:

1. j(2x3—3x+1)dx;
3
5 J- 3X dx )
cos’ x*

3. j(3x2 —2x+ 2)dx;

3
X
* '1[ 3x2—2

Tema 10. IIlpuMeHeHne onpeaeSIeHHOT0 HHTErpaJa.
Bonpocs! 111 ycTHOr0 onpoca:

1.  Briuucnenue mwiom@an mMIOCKOH GUTYPHI.

2.  Brbuucnenue o6beMa Tena BpalieHusl.

3.  Bpruncnenue npoiieHHOTO MyTH.

Ilpakmuueckoe 3anamue 1.
1. Petuth 331841 METOIOM HHTETpUpOBaHus 1o yacTsM [JI1, ¢. 568 - 572]:
10.107; 10.118, 10.125, 10.126.

2. Haiitu HeomnpeieeHHbIe HHTETPasIbl OT PallOHATIBHBIX aApobeit [J11, ¢.573 - 577]:

10.137; 10.140, 10.144, 10.150.
3. Beruncnuts onpeaenennbpie naterpais [JI1, ¢.635]: 11.40, 11.43.
4. Haittu tutommay uryp, orpaHU4eHHBIX CIEAYIOIIMHA KPUBBIMU

a)y=—x2+4x, y=2X; 6)y:x2, y:\/;_

Tema 11. DiieMeHTHI KOMOMHATOPUKH. BBeleHNe B TEOPHIO BEPOSITHOCTEI.
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1.  OcHOBHBbIE MOHATHS KOMOMHATOPUKH.

2.  Omnpenenenue u GopMynsl A MOACYETa MEPECTAHOBOK, COUYCTAHUH, pa3MelIeHHi 0e3
MOBTOPCHHI U C TIOBTOPECHUSIMHU.

Omnpit. CnyuaiiHoe COOBITHE.

4.  JlocTOBEpHBIE, HEBO3ZMOKHBIC COOBITHS. DJIEMEHTAPHBIC U COCTABHBIC COOBITHS.

5. Beposarnocts. Kitaccuueckoe onpezeneHue BEpOsSTHOCTH.

w

Ilpakmuueckoe 3anamue 1

1. Pemmite 3agaun:

a) B paifonHOl opraHM3anmMu HEKOTOpoW mapTuM HacuuThiBaeTcss 150 uneHoB. CKOIBKUMHU
Crocob6aMu MOKHO U30path 6 J1eeraTtoB Ha Che3]l.

2. Permuth 3amauu:

a) B ypue 30 mapos: 10 kpacubix, 5 cunux u 15 Oenpix. HailTu BEpOATHOCTB CIydailHO BBIHYTh
LBETHOM II1ap.

0) U3 xonoaws! kapt (36 KapT) Haydayy BBIHMMAIOTCSI TpU KapThl. HaliTu BEpOATHOCTH TOro, uTO
Cpeir HUX OKa)KeTCs TOJIbKO OJIUH TY3.

3. Pemmmth 3agaun:

a) [latutoMHOE CcOOpaHME COUYMHEHUH PACHOJIOKEHO Ha TMOJIKe B ciydaiiHoM mopsake. Kakosa
BEPOSITHOCTH TOTO, YTO KHUTH CJIEBA HAIIPABO B MOPsIIKE Hymepauu ToMoB (0T 1 10 5)?

0) Haynauy B3sthlii Tese(h)OHHBIA HOMEp COCTOMT 3 5 nudp. KakoBa BeposITHOCTH TOTO, YTO B HEM
BCE LM(PBL pa3IU4HbIC; OJUHAKOBBIC, HEueTHble [3BeCTHO, 4TO HOMeEp TeneoHa HE MOXKET
HAYMHATHCS C IU(PBHI HOJIb.

4. Pemmts 3a1auy:

Cpenu 25 oOyuaronmxcs, U3 KOTOpbIX 15 neByliek, pa3blrpblBatOTCs 4 NpUITIalleHNs: Ha AUCKOTEKY,
IPUYEM KaXbli MOMKET BBIUTPATh TOJBKO OAuMH Ouier. KakoBa BEpOSTHOCTb TOrO, 4YTO CpEeau
oOnafareneit Ouaera OKaXyTcs 1B€ IEBYIIKHA U TBOE FOHOIIEH?

5. Pemmmth 3a1aun:

a) U3 smuka, copeprkariero 5 nap o0yBH, U3 KOTOPBIX TPU Hapbl MY>KCKOM, a JIB€ apbl KEHCKOH
0o0yBH, MEPEKIaAbIBAIOT HayAady 2 mapbl 0OyBU B JIPYroil SIIMK, cOAepKallui OJMHAKOBOE
KOJIMYECTBO IMap KEHCKON U MY>KCKOU 00yBH.

KakoBa BepoOSITHOCTH TOro, 4TO BO BTOPOM SIIMKE IIOCJIE AITOrO0 OKaXeTCs OJMHAKOBOE
KOJIMUECTBO Map MYKCKOM U XKEeHCKOU 00yBu?

0) Jlns mpoBeneHuss copeBHOBaHUS 16 BONEHOOIBHBIX KOMaHJ Pa30UTHI MO XKpeOHI0 Ha JBE
noArpynmnsl (Mo BoceMb KOMaHJ B Kaxaou). HaliTu BeposTHOCTH TOro, 4To JABE Haumbosee
CUJIbHBIE KOMAH/Ibl OKa)KYTCS: B Pa3HBIX MOATrPYIIAX; B OJHOU MOATPYIIIE.

Ilpakmuueckoe 3anamue 2

1. Permts 3amaun:

a) KakoBa BeposITHOCTB TOTO, UTO Hayady OpOIICHHAS B KPYT' TOUKA OKKETCSI BHYTPH BITUCAHHOTO
B HETO PAaBHOCTOPOHHETO TPEYTrOJIbHUKA?

2. Pemth 3amaun:

a) CTy/IeHT pa3bICKUBAET HY)KHYIO eMy (OopMyINy B TPEX CIPaBOYHUKAX. BeposTHOCTH TOTO, 4TO
dbopMyIna coepKUTCS B IEPBOM, BTOPOM U TPEThEM CIIPABOYHUKAX, paBHA COOTBETCTBEHHO (.0,
0.7 u 0.8. HaifTu BeposATHOCTH TOrO, YTO 3Ta (GopMyla COACPKHUTCS HE MEHEE 4YeM B JBYX
CIIPaBOYHHKAX.

3. Pemmts 3amaun:
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a) Ha cBs3ke 5 witoueit. K 3aMKy MOAXOIUT TOJBKO OJMH Kio4u. HaiiTu BEpOSITHOCTH TOTO, YTO
noTpeOyeTcss He Ooyiee IBYX IMOMBITOK OTKPBITH 3aMOK, €CJIH ONpOOOBAaHHBIA KIOY B
JATbHEHIITNX UCTIBITAHUAX HE y4aCTBYET.

4. Pemntsb 3agaun:

a) JlBa cTpenka cHaeiaid IO OJHOMY BBICTPEIy B OJHY M Ty JK€ MHUIICHb. BeposTHOCTh
MomnaJlanisl B MUIIEHb JJIsi nepBoro crpenka pasHa 0,8, a mna Broporo — 0,5. B muienu
oKazajach ofHa npoOouHa. HaliTh BepoOsSTHOCTH TOrO, YTO MPOOOMHA MPUHAIICKHUT BTOPOMY
CTpEJIKY.

5. Pemnts 3aauu:

a) VI3 ypHBI conepikaiieil Tpu OelbIX U MATh YEPHBIX MIAPOB, JABA YEIOBEKA BRIHYIIH TOOYEPETHO
no mapy (6e3 Bo3BpaireHus). KakoBa BEpOsSTHOCTh TOTO, YTO MEPBBIA BBIHYI OCIBIH map, eciiu
BTOPOi1 BBIHYJI YEPHBIN?

0) /IBa cTpenka mooyepeaHO CTPENSAIOT [0 MHILEHU JO MEepBOro mnomnaganus. BeposTHOCTH
nonajaHus AJid nepeoro crpenka pasHa 0,2, a s Broporo — 0,3. KakoBa BepoSITHOCTb TOTO, YTO
NEPBBIN cenaeT 0OJbIIe BHICTPEIOB?

Tema 12. OcHOBHbIE TeOpeMbl TEOPHHU BEPOSTHOCTEIA.

Bomnpocs! 111 yCTHOr0 onpoca:

Cymma 1 npou3sBefieHHE COOBITHIA.

HesaBucumpie coObiTusi. HecoBMecTHbIE COOBITHSI.

[Tonnas rpynmna coObituii. [IpoTHBONONOXKHBIE COOBITHS.

BeposiTHOCTH CyMMBI U IPOU3BEICHUS COOBITHI /1JIsi TPOU3BOIBHBIX COOBITHH.
BeposaTHOCTh CyMMBI U TPOU3BEIEHUS COOBITUIN 711 HECOBMECTHBIX COOBITHIA.
VYcnoBHas BEPOSTHOCT.

dopmyiia MOJHOKU BEPOATHOCTH.

ATNpUOpHBIC U alTOCTEPUOPHBIE BEPOSTHOCTH.

®opmyna barieca.

CoNoOA~WNE

Ilpakmuueckoe 3anamue 1

1. Peummts 3anaun:

a) HaiiTu BepoOsSTHOCTH, YTO W3 BOCBMH MAJBIX MPEIANPUATHH 3a MEPBBIA T0J 00AHKPOTATCS
Oosiee ABYX MpeaIpUATHI.

2. Pemmts 3amaun:

a) Ha ¢upme pabortaer 36 yenoBek. BeposTHOCTH TOro, 4YTO JI€Hb POXKACHUS OOydaroIierocs
IPUXOJUTCS Ha ONpPENETIeHHbIN JIeHb roja, paBHa 1/365. OueHuTh BEpOATHOCTH TOTO, YTO, 1O
KpaiiHeil Mepe, 2 pabOTHHKA UMEIOT OIMHAKOBBII JIEHb POXKICHUS.

3. Penmts 3amaun:

a) O1eHUTb BEPOSITHOCTh TOTO, YTO MPH pa3MEUIeHUH 25 ThICSY JIMCTKOB YMCIIO 3aKa30B OyAeT
HaXOJUTHCS B npeaenax ot 45 1o 55.

4. Pents 3a1aun

a) [Ipu oOGcnenoBannM ycTaBHbBIX (DOH/I0B OAHKOB YCTaHOBJIEHO, YTO IATas YacTh OAHKOB UMEIOT
ycraBHbId Qonz cBeime 100 muH. py6. Haiitu BepositHOCTh Toro, uto cpeaun 1800 GankoB
uMeroT ycraBHbI Gouy cbiiie 100 muH. py6.: He Menee 300; ot 300 10 400 BKIIOUUTETHHO.

5. Pemmtsh 3amaun

a) IlogBonnas nojka aTakyeT Kpeicep, BbIyCKass MO HEMY OJHY 3a JIpyrod 4 TopIiensl;
BEPOATHOCTbH MOMNajaHus Kaxaoil - 3/4. Jlrobast u3 Topnea ¢ OAMHAKOBON BEPOSITHOCTHIO MOKET
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npoouth oauH u3 10 OTcekoB Kpekcepa, KOTOpbIE B PE3yJbTAaTe TOIMAJaHUs HAIOJHSIOTCS

Bosoi. Ilpu 3amonmHeHHMU XOTA OBl JBYX OTCEKOB Kpeicep TOHET. BBIUMCIUTH BEpPOATHOCTH

rubenu Kpeiicepa.

0) BeposarHocTts TOro, uto coObITHE A MOSABUTCA XOTSA OBl OJUH pa3 IpPU JBYX HE3ABUCHUMBIX

ucneiTaHusx, pasHa 0,75. HailTu BEpOSTHOCTh TOSIBICHUS COOBITHS B OJHOM WCIBITAHUU

(npez[nonaraeTc;I, 4YTO BEPOATHOCTD ITOABJICHUA COOBITHS B 000UX UCHBITAHHUIX OJHa U Ta >1<e).

Tema 13. @opmy.a bepuyaiu. [Ipeneabubie Teopembl Ilyaccona u Myaspa-Jlaniaca.
Bonpocsl 1J1s1 ycTHOrO0 onpoca:

NoakowhE

Cxema He3aBUCHMBIX IOBTOPEHUH OIbITA.

®opmyna bepnyim.

IIpenenvHas Teopema Ilyaccona.

JloxanbHas Teopema MyaBpa-Jlamiaca.

JloxanbHas Teopema Myaspa-Jlamaca.
WurerpansHas reopema Myaspa-Jlamaca.
CrnenctBus U3 npenenbHbIX TeopeM MyaBpa-Jlamnaca.

Tunoevie 3a0anusn 0131 KOHMPOJILHOU padomul:
Pemnre 3amaun:

1.

2.

How

W3 maptuu, B xotopoit 20 neraneir 6e3 nedekra m 5 c¢ gedexrom, OepyTr Haymady 8
neraneid. HaliTu BEpOSITHOCTB TOTO, YTO CpeAr HUX Oy/AeT 2 AeTalu ¢ 1e(EKTOM.

B rpynne u3 30 uyenoBek 5 OTIMYHUKOB, 10 XOpOLIMCTOB, OCTalbHBIE CTYIEHTHI UMEIOT
YIOBJIETBOPUTEIBbHYIO  yCIIEBAEMOCTb.  BEposSTHOCTh  MpaBWIBHOIO  OTBETa  Ha
5K3aMEHALIMOHHBIN BOIIPOC Uil OTJIMYHUKA cocTasiseT 0,95, nns xopommcra — 0,8, s
tpoeunuka — 0,6. Haymady BeI3BaHHBIN CTYIEHT cllaji Sk3aMeH. HaliTu BEpOATHOCTH TOTO,
YTO 3TOT CTYAEHT — XOPOLIUCT.

Monera noxoponiena 7 pas. Haiiiure BepoSTHOCTh TOTO, U4TO I'epO BBIMAJLT 5 pas.

B HekoropoMm pernone u3z kaxabix 100 cemeit 80 nMer0T MUKpPOBOJIHOBBIE Teun. Haiinure
BEPOATHOCTH TOTO, uTo U3 400 cemei 300 UMEIOT MUKPOBOJIHOBBIE ITEYH.

[To pe3ynbraraM HaJOrOBBIX INPOBEPOK YCTAHOBJIEHO, YTO B CPEIHEM KaXKIOE BTOPOE
Majoe TNpeanpUsTHe pernoHa MMeeT HapylleHus (puHaHcoBoM aucuuruivHbl. Haiigute
BEpOATHOCTH TOro, uTo U3 1000 3apeructpupoBanHbiX B pernoHe oT 480 no 520 manbIx
NPEeIPUATHI UMEIOT HapyllIeHus: (PMHAHCOBOW JUCIMILIIUHBI.

Tema 14. CayuaiiHble BeJIHYMHBI U UX XaPAKTePHCTHKH.
Bonpocs! 111 ycTHOr0 onpoca:

1.
2.
3.

4.
5.

Crnyuaiinas BennuuHa. J{uCKpeTHbIE U HETIPEPHIBHBIE CIIyYailHbIE BEJINYNHBI.

Psanpl pacnipenenenys, 3aKOHbI paclpeeIICHUs.

XapakTepuCTUKH: (QYHKIMS paclpeneseHusl, MaTeMaTUYecKoe OXHUAaHHe, IUCIepcus,
CpelHee KBapaTUYHOE OTKIOHECHHE.

XapaKkTepUCTUKU AUCKPETHOM CITydalilHON BEJTMYUHBI.

XapaKTepUCTUKHU HENIPEPBIBHOM CIIy4aiiHOW BEJIMYUHBI.

Ilpakmuueckoe 3anamue 1

1. Permmts 3amaun:

20



a) BeposTHOCTH TOro, 4YTO OOYHYAIONIMICA COACT CEMECTPOBBIM HK3aMEH B CECCHIO 0
nucuuruHaM A u b, paBabl cooTBeTcTBEHHO 0,7 11 0,9. CocTaBUTh 3aKOH paclpeesIieHHs Yuciia
CEMECTPOBBIX IK3aMEHOB, KOTOPBIE CIACT OOYJAIOITHIACS.

0) [lana cinyuaiinas Benuuuna X:

Xj -2 1 2

Pi 0,5 0,3 0,2
Haiitu 3akoH pacnpenencHus cnydaitHbIX BenauH: a) Y=3X; 0) Z=X".
[Toctpouts (yHKIIMIO pacmpenclieHus, HAWUTH MaTeMaTHYeCKOe OXUAAHHWE, IWCIICPCUI0 U

CPEIHEKBAIPATUUECKOE OTKJIOHEHUE UCXOAHBIX U MOJYYEHHBIX CIIy4aliHbIX BEJTUYHH.

2. Pemmts 3aauu:

a) Ctpenok BeAeT cTpelib0y M0 LENU ¢ BEPOSITHOCTBIO MOMaaHus Ipu KaxkaoM BeicTpene 0,2. 3a
Ka)XJ0€ IMONaJaHue OH IOJIydaeT 5 OUYKOB, a B CiIy4yae MpomMaxa OYKOB €My HE HAuMCISIOT.
CocTaBuTh 3aKOH pacHpelesIeHHs YUCIa OYKOB, MOJYyYEHHBIX CTPEIKOM 3a 3 BBICTpena, U
BBIUMCIIUTh MAaTEMaTHUYECKOE OKUaHHE STOU CIyJailHON BETHYMHBL.

0) KonTponbHast padoTa cocTOUT U3 Tpex BompocoB. Ha kaxplil Borpoc MpuBeAcHO 4 OTBETA,
OJIMH U3 KOTOPBIX NpaBUIbHBIA. COCTaBUTH 3aKOH paclpeiesieHusl Yucia MpaBUIbHbIX OTBETOB
IIPU IIPOCTOM yrajpiBaHuu. HaliTh mMaremMaTu4eckoe OKHUJAHWE U UCIIEPCUIO 3TOM CIy4alHON
BEJIMYMHBI.

B) HaiiTu 3akoH pacmpezieneHus yucia MAaKeTOB TPEX AakKIIHMif, MO0 KOTOPBIM BiajelbleM Oyaer
MONMYy4eH JOXOJ, €CIM BEpPOATHOCTh TOJYYEeHHs JOXOAa IO KaKIOMY W3 HHUX paBHA
cootrBerctBeHHo 0,5, 0,6, 0,7. HaliTu maremaTHdyeckoe OXHIAHHE U JIUCIEPCUI0 JTaHHOMU
CIIy4aifHOW BEJIMYMHBI, TOCTPOUTH (DYHKIMIO pacrpeieieHuUs.

r) JIBa cTpenka caenaiy o JBa BbICTpeENa 110 MULIEHU. BeposiTHOCTh nomnafanus B MUILIEHb IS
nepBoro crpenka pasua 0,6, mis Broporo — 0,7. Heobxon1uMo: cocTaBUTh 3aKOH pacripeesieHus
o0IIero ymcia IMonajaHuil; HAUTH MaTeMaTUYeCKOe OXKHIAHWE M JTUCIIEPCHIO 3TOW CITydaiHOM
BEJIMYMHBI.

Ilpakmuueckoe 3anamue 2

1. BbumcnuTh 3Hau€HUS IJIOTHOCTH PABHOMEPHOIO paclpeiesieHHs, COCPeAOTOYEHHOro Ha
uHTepBane [a, D], 3HaueHHs (yHKIMH STOrO PABHOMEPHOTO PpACIpEICICHHs Ui MacCHBa
aprymenra ot -1 10 4 ¢ marom 0,1. [Toctpoenue BoimonHuts ist & = 1, b = 3. TIpu BeruncneHun
UCIOJIb30BaTh Jornueckue (yHkuuu. IlocTpouTs Trpaduku MIOTHOCTH 3TOTO PaBHOMEPHOTO
pacnpenenenus U QyHKIIUN 3TOTO pacipeieeHuUs.

2. Manoe npeAnpusTHe OKa3bIBaeTCsi 0AHKPOTOM B TEUEHHE Tojla ¢ BEpOSTHOCTHIO p. Haittn
BEPOSITHOCTH TOTO, YTO B T€UEHHE rofa 6ankporamu ctanyt 0, 1, 2, 3, 4, 5 ManbIx npeanpusTui
U3 IISITH 3aPETUCTPUPOBAHHBIX B JAHHOM PETUOHE. BBIUMCINTE ¢ MCIIONIB30BAHUEM CTaHIAPTHOM
dyuxuu Excel (BMHOMPACII) ans p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8. TTocTpouTh MOTydEHHBIE
pactipenenenust rpagudeckd. Haiitu HauOosee BeposSTHOE 4YHCIO NPEANPHUIATHH, CTaBIIUX
OGaHKpOTaMHU, JUI KaXI0T0 U3 yKa3aHHbBIX 3HAaUEHUI BEpOSITHOCTH.

3. TloctpouTh TaOMMIy 3HAYEHWH TUIOTHOCTH W (PYHKIIMM HOPMAIIBHOTO pPACHpEIeNCHHs C
napameTpamMu a M O Ha uHTepBaie [-5, 5| ¢ marom 0,1 (c ucnosb30BaHMEM CTaHIAPTHOU
¢ynkmmu  Excel  (HOPMPACII)). [loctpouts  rpaduku  MONYyYEHHBIX  (QYHKIHUH.
[Tpoananu3upoBaTh 3aBUCUMOCTH (DOPMBI U TOJIOKEHHs Tpaduka OT 3HAYEHUH MapameTpoB.
OcraHOBUTHCS Ha TpaduKax CTaHAAPTHOIO HOpMAIBLHOTO pactpeaeienus (a =0; o= 1).

4. Hcnomp3zoBanue Hopmanu3zoBaHHbIX 3HaueHudd (HOPMAIJIM3ALIMSA), onpenenenue
KBaHTUJIEH.

21



[[IxonpHKUK ydacTByeT B IBYX ojuMmmuanax. Ha omnoi oH HaOpan 70 Gammos, Ha apyrou — 80.
['me oH BBICTYNMJ yHa4yHee, €CIM CPpEeAHMN Oayl yJacTHHKA MEpBOM ONMMIIMAAbI paBeH 60, a
BTOpOH — 70, cTaHAAapPTHOE OTKJIOHEHHUE B IIEPBOM CIllyyae paBHO 5, a BO BTopoMm — 107

5. Hocrpoenne u ananu3 rpaduKoB IUIOTHOCTeW W (yHKImiA pacnpenenenuit Ilyaccona u
OKCIIOHCHIIMATLHOTO € HKCIOJb30BaHMEM  craHfmapTHbhix — Qynkmouit  Excel (ITYACCOH,
OKCITPACII).

Tema 15. 3akoHbl pacnipeesieHust CIyYalHBIX BeJTUYHH.
Bonpocsl 1J1s1 ycTHOrO0 onpoca:

bruHOMMANIBHBIN 3aKOH paclpeiesCHuUs.

3akoH pacnpezenenus Ilyaccona.

[Toka3aTenbHbINA 3aKOH pPACIPEACIICHHUS.
PaBHOMEpHBII 3aKOH paclpeIesICHUS.

HopwmaibHblii 3aK0H pacrpenesieHus.

IIpaBuio «rpex curm»

ok wdE

Ilpakmuueckue 3auamue 1 u 2
1. Cnyyaitnast BenmuurHa X UMEET CIEAYIOLIUI 3aKOH pacIpeielIeHHUs.

3HayeHue 1 2 4

BepositHOCTH 0,2 0,3 0,5
CocTaBuTh 3aKOH pacrpeneneHus ciaydaiHbix BenmuuuH Z = 2X u W = X + Y. Iloctpouts
¢GyHKIMM pacnipeaeneHus ciaydaiisix BeanuuH X, Z u W. Haiitu matematuueckoe oxxugaHue 1
CpeIHee KBaJpaTUuYecKoe OTKIOHEHUE ciiydyailHbiX BenuuuH X, Z u W.

2. HaiiTu 3aKOH pacrpeneneHus CyMMbI IBYX HE3aBUCHMBIX CIyYalHBIX BEJTUYMH, KaXaas W3
KOTOPBIX pachpeiesieHa o CTaHAapTHOMY HOpMaibHOMY 3akoHy, T.e. N(0;1).

3. 3aKoH pacnpeeneHus: ABYMEPHOU TUCKPETHOH ciiydaiiHoi BenmunHbl (X,Y) 3a1an Tabnuiei

NG I 1 2 3
(3
= 0,02 0,03 0,09 0,01
0 0,04 0,20 0,16 0,10
1 0,05 0,10 0,15 0,05

Haiitu: 3akoHBI pacripesiesieHus] OJHOMEPHBIX ClydailHbIX BeMU4uH X U Y; YCIOBHBIE 3aKOHBI
pacnpenenenus ciiydailHOM BeTM4MHBI X MpH ycloBUM Y = 2 W cilydyallHOM BenuuuHbl Y TNpU
ycnoun X = 1; BepositHocTh P(Y > X). OnpenenuTs: KOBapHualuo 1 KodQGUIHEHT KOPPeIsIuK
ciydaitHelx BenmmunH X W Y; BBUICHHUTH, KOPPEJIMPOBAaHHBI WM HE KOPPEIMPOBAHHBI ITH
cilyyaiiHble BEJTMYHHBI.

Tema 16. AHaIMTHYeCKasi TeOMeTPHUS HA MVIOCKOCTH.

Bomnpoce! 111 ycTHOr0 onpoca:

1.  IIpsmas Ha MIOCKOCTH.

2.  YpaBHEHHsT TpPSIMOH Ha IUIOCKOCTH: oOIlIee ypaBHEHHWE, YpPaBHEHHWE C YIJIOBBIM
K03 puLIMEeHTOM, ypaBHEHHE MPSIMO B OTpE3KaxX, ypaBHEHUE MPSAMOMN, IPOXOIAIIeH depe3
JIB€ TOUYKH, ITapaMETPUYECKUE YPABHEHHUs IPSAMOM, ypaBHEHHE INPSAMONW C HOPMAIbHBIM
BEKTOPOM.

VYcnoBus mapaJuieIbHOCTH U IEPIEHUKYISIPHOCTH MPSAMBIX HA IJIOCKOCTH.

Yron mexay npsiMbIMU. PaccTosiHuE OT TOUKH 710 IPSIMOM.

»w
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5. KpuBble Broporo nopsjaka: OKpy>KHOCTb, 3JUIMIIC, THIIepOoIIa, mapadoa.

Tunoevie 3a0anus 011 KOHMPOIAbHOU PAOOMBbL:

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

1.  nnuny croponsl AB;

yroia A (rpamycHas Mepa);

ypaBHEHUE CTOPOHBI AB;

YpaBHEHUE MEUaHbI, IPOBEAEHHON U3 BepiiHHbI C;
yYpaBHEHHUE BbICOTHI, IPOBEAEHHON U3 BepiInHbI C, U €€ AJIuHY;
. mwomans A ABC.

ITocTpOUTB JaHHBIN TPEYTOJIbHUK.

o 01 wN

Tema 1/. AHaauTH4YeCKasi reOMeTPHUs B IPOCTPAHCTBE.

Bonpocsl /151 yCTHOT0 onpoca:

1.  IImockocTh B MPOCTPAHCTBE.

2.  YpaBHEHHS IUIOCKOCTH: OOIlee YpaBHEHHE, YpaBHEHUE TUIOCKOCTH B OTPE3KaxX, ypaBHEHHE
IIJIOCKOCTH, HpOXOII?IHICﬁ Ucpe3 TpHU TOYKH, HNAPAMETPUUYCCKUC YPABHCHUA IIJIOCKOCTH,
ypaBHEHHUE TJIOCKOCTH C HOPMaJIbHBIM BEKTOPOM.

VYcnoBus napaieIbHOCTH U MIEPIIEHIUKYIISIPHOCTH JIBYX ITOCKOCTEH.

YTroa Mexay IIOCKOCTSIMHU.

5.  PaccrostHue OT TOYKH 70 MIOCKOCTH.

How

HIkana oueHuBaHus
YpoBeHb 3HaHUI, yMEHUH M HABBIKOB OOYYAIOILIETrOCs MPH YCTHOM OTBETE BO BpeMs
MPOBEICHUS TEKYIIEro KOHTPOJs ompenaenserca 6amnamu B auanazone 0-100 %. Kpurepusmu
OLICHMBAHMSI TMpPH MPOBEIEHUU YCTHOTO OMNpOca SABIAETCS JEMOHCTpPAllMs OCHOBHBIX
TEOPETUYECKUX TIOJIOKEHUI, B paMKaxX OCBaWBaeMOW KOMIICTCHIIMHM, YMEHHE IPUMEHSTH
MONlyueHHbIE 3HAHWS Ha TPAKTHKE, OBIAJCHHE HAaBBIKAMU aHajdM3a W CHUCTEMaTH3aIluu
uH(popmManuu B 001acT (PUHAHCOB.

TecrupoBanue
VYpoBeHb 3HAHWH, YMEHUH W HABBIKOB OOydarolerocs NMpH yYCTHOM OTBETE€ BO BpeMs
MIPOBEICHUS TEKYIIEro KOHTPOJs ompeaenserca 6amnamu B auanazone 0 — 100%. Kpurepuem
OIICHUBAHMSI MIPU MPOBEACHUN TECTHUPOBAHMUS, SIBIISIETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
JIall CTYZIEHT Ha BOMPOCHI TecTa. [Ipu pacuere KommvecTBa OAJUIOB, MOYYEHHBIX CTYACHTOM TI0
UTOT'aM TECTUPOBAHUs, UCIONb3YyeTCs cieayomas popmyna:

5=5 100%.
0

rae b — konudecTBo 68.J'IJ'IOB, MOJIYYCHHBIX CTYACHTOM I10 UTOT'aM TCCTUPOBAHUA;
B — xonnuaecTBO BCPHBIX OTBETOB, JaHHBIX CTYACHTOM Ha BOIIPOCHI TECTA,
O - 06H_ICC KOJIMYCCTBO BOIIPOCOB B TECTC.

Pemenue 3apau
VYpoBeHb 3HaHUI, YMEHUH M HaBBIKOB OOYYAIOLIErocsi MPH YCTHOM OTBETE BO BpeMs
MPOBEJICHUS TEKYIIEro KOHTPOIIs ompezensercs 6amtamu B quanazoHe 0 — 100 %. Kpurepuem
OLICHUBAHMSI MIPU MPOBEACHUN TECTHUPOBAHUS, SIBISETCS KOJIMYECTBO BEPHBIX OTBETOB, KOTOPbHIE
Jlall CTYJIEHT Ha BONpockl TecTa. [Ipu pacuere konuuecTBa 0ayIoB, MOJYYEHHBIX CTYIEHTOM I10
UTOTaM TECTUPOBAHMUSI, UCIIONB3YETCs cleayromas popMmyna:
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5=5 100%.
0

rac b — xonugecTBO 6ann013, IMMOJIYYCHHBIX CTYACHTOM I10 UTOIraM TECTUPOBAHMA,
B — xonudecTBO BCPHBIX OTBCTOB, JAHHBIX CTYACHTOM Ha BOIIPOCHI TCCTA,
O- 06mee KOJMYCCTBO BOIIPOCOB B TECTE.
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5. OneHo4YHbIEe MaTEePHUAJIbI IPOMEKYTOYHON ATTECTANMM 10 JUCHHUILIHHE

5.1. MeToabl npoBeeHHUsI IK3aMeHa

DK3aMeH IPOBOJATCA C IMPUMECHCHUEM CJIICAYIOIMMX METOAOB:. METOJ YCTHOI'O OIIpoca IIo
BOIIpOCaM M3 IEPCUHA IPUMEPHBIX BOIIPOCOB U3 II. 5.2. ¥ BBITIOJIHEHUE MMPAKTUYCCKUX SaﬂaHHﬁ.

5.2. OneHoOYHbIE MATEPHUAJILI IPOMEKYTOYHOM aTTeCTALMHU

KoMmoHeHT KOMITETEHITNH!

[IpomesxyTOUHBIH / KIFOUeBOH
WHAWKATOP OLICHUBAHUS

Kpurepuii orienuBanus

OIlIK-2.1.1.1
[Momyuenune 0a30BBIX 3HAHUIA
M0 MaTeMaTHKE, Pa3BUTHE
MMOHATHHHON MaTeMaTHIeCKOM
0a3bl 1 (hOpMHUpPOBaHUE
OCHOBHBIX HABBIKOB,
HEOOXOIUMBIX I
KOJIMYECTBEHHOI'O U
Ka4eCTBEHHOI0 aHaIN3a
CTaHJAPTHBIX 3a/1a4
npodhecCHOHATBHOMN
ESITENHHOCTH

3HaeT OCHOBHBIE TIOHATHS,
ONpPEAEIIEHUS, TEOPEMBI U MOJXOBI K
PELIEHUIO 33]1a4 U3 OCHOBHBIX
pa3enoB MaTeMaTUKU, OCHOBHBIX
MaTEMATUYCCKUX MOI[CHCfI MIPUHATUA
pelIeHnit

e 3HaeT OCHOBHBIE IIOHSTHS,
OTIpEICIICHHS], TEOPEMBI U
MOJIXOBI K PELICHHIO 3a/1a4
U3 OCHOBHBIX pa3/eNioB
MaTEMaTHKH.

e Pemaer TunoBsle
MaTeMaTU4YecKHe 3a/1auH,
UCIIOJIb3yEeMBbIE NS
MIPUHATHS YIIPABICHUYECKUX
peLeHui.

e YMeeT IpUMEHSTh
CTaHJapTHOE NMPOTPaMMHOE
obecrniedeHue 7151 00paboTKH
SMIIUPHYECKUX
SKCIIEPUMEHTAIbHBIX
JTAHHBIX.

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

e 3HaeT OCHOBHEBIC
ONpeeICHUS U TIOHATHUS
TEOPUH BEPOSITHOCTEM,
OCHOBBI MECTOANKHN
NIPUMEHEHUS
BEPOSITHOCTHBIX METOJOB.

e YMeeT peliarb TUIIOBbIE
3aJlaud MaTeMaTHICCKOM
CTaTUCTUKH, I/ICHOHLSYGMLIG
MpU IPUHSITHH

npodeccuoHanbHON YIPABJICHUYECKUX PELLICHUMN.
AEATEIIBHOCTHA e BianeeTr ctaTUCTHYESCKUMU
METOJIaMH pPEIIeHuUs
TUIIOBBIX OPTraHU3ALMOHHO-
YOPABJICHYECKUX 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-YIPABIEHYECKIX
MOJENEN.

KPUTHUYCCKHN aHAJIN3UPOBATH
WHPOPMAITIIO, HEOOXOJUMYFO
JUTSL PELIEHUS TOCTABICHHON
3aJ1a4H.

e Birageer meTonukoin
MOCTPOCHUSI, aHATN3a 1
PUMEHEHUS
MaTeMaTHYECKHX MOAEIen
JUTSI OIIEHKHU COCTOSIHUS 1
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JACATCIIBHOCTHU

IMPOrHo3a pa3sBUTUA
SKOHOMHYECKHUX SIBIICHUU 1

MPOIIECCOB.
OIIK-5.2. Brageer meToukoi mocTpoeHus, YMeeT npuUMeHSITh

®dopMupoBaHHE OCHOBHBIX aHaJIM3a U IPUMEHCHHUS COBPEMEHHBIH

HAaBBIKOB, HEOOXOIUMEIX IS MaTeMaTHYECKUX MOIEIEH IS MaTeMaTHYeCKUI

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

OIICHKH COCTOSHUA U ITPOrHo3a

Pa3BUTHUA SKOHOMUYCCKUX SIBIICHUH U

MPOIIECCOB.

WHCTPYMEHTapuil 1js
pelIeHUs YIIPaBICHYECKUX
3a/1ady.

Biageet ocHOBHBIMU

MIPAKTHUYECKOM, npreMaMu paboThl C
OpraHU3alMOHHO- UHPOPMAaIIOHHO-
yIpaBJIEHYECKOM KOMMYHHKallHOHHBIMHU
JIeAITENIbHOCTH TEXHOJIOTHSIMU IIPU

MPOBEJACHUH TEOPETHUCCKHX
pacdeToB u 00paboTKe
OKCIEPUMEHTATBHBIX JaHHBIX
JUTSL PEIICHUS
YIPaBJICHYECKHX 3a/a4.

BOIIpOCBI K 3a4€eTy o JuCuuIlJIMHe «BbIcIasi MATEMATHKA)

Onpenenenne MaTpHUIIbl, Ki1accuukamus MaTpuil. JleiicTBHs HaJl MaTPULIAMHU.
Onpenenureny 2ro v 3ro NOpsAKOB: HAXOXK/JEHHUE, CBOMCTBA.

Haxoxxnenne o0paTHON MaTpHIIBI pa3TMYHBIMU CITIOCOOaMHU.

[IpaBuno Kpamepa pemienust cucteM TMHEHHBIX YPaBHEHUH.

Meron [Maycca pemeHus CUCTEM JTMHEUHBIX YPaBHEHUM.

Pemenne cuctem IMHEHHBIX YPaBHEHHH C TOMOIIBI0 0OpATHONW MaTpPHUIIBIL.

CoOcTBEHHBIC YHCIa U COOCTBEHHBIE BCKTOPBI JIMHENHBIX OonepaTopos.

Omnpenenenue GyHKIMHU, ciocoOb! ee 3anannsi. OCHOBHBIE CBOMCTBA (DYHKITUH.

beckoneuHo 6onbiast 1 6€CKOHEUHO Masasi GyHKIIHS.

1.

2.

3.

4.

S.

6.

7. BexTopsl u AelicTBUS HAJl HUMU.

8.  Pasnoxenue BekTopa 1o 6asucy.

9.  JluneiiHble omepaTopsI.

10.

11. KsangpatuuHnas ¢popma.

12. Tlonstue MHOXecTBa. JIeHCTBUS HaJl MHOKECTBAMHU.
13.

14.  OxpecTHOCTb TOUKH.

15. Tlpenen mocnegoBarenbHOCTU. [Ipeaen GyHkiun.
16.

17. Teopema o GecCKOHEUHO MANBIX (QYHKITUSX.

18. CgoiicTBa npeiesos.

19. 3ameuaTeibHBIC PEACIHI.

BOl'lpOCbI K 3K3aMEHY IO JUCHUIIJIMHE «BbIciasi MaTeMaTHKA»

LCoNoOAWNE

N
= o

[Tpupamenus aprymMmeHTa u GyHKIUU.

[TonsiTre HenpepbIBHON (QYHKIUU.

Touka paszpeiBa. Knaccudukanus Touek paspbiBa.

CaoiicTBa HEMPEPHIBHBIX (DYHKIUH.

[TpousBoaHas GyHKUMHU. 3a/1a4d, TPUBOJIAIINE K TOHATHIO IPOU3BOIHOM.
['eomeTpruecknii CMBICT IPOU3BOJIHOM.

Huddepenuupyemast GyHKIuS.

OcHoBHble npaBuia 1uddepeHupoBaHus.

IIpasuio Jlonurans.

HeoOxonuMmele n jocTaTOYHbIE YCIOBHS BO3pacTaHUs U YObIBaHUS (DYHKIIUU.
Heo6xoauMele U TOCTaTOYHbIE YCIOBUS AKCTpeMyMa (PYHKIIUH.
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12. TlepBooOpa3Hast QpyHKIHS.

13. HeomnpeneneHHblii HHTETPAN U €ro CBOMCTBA. Tabnuia CTaHAapTHBIX HHTETPAJIOB.

14. OmnpeneneHHbI UHTErPal U €r0 CBOICTBA.

15. ®opmyna HeroTona-Jleliouuna.

16. dopmyna HHTETpHpPOBAHMS MO YacTAM JJIsI HEONPEAETICHHOTO M  OINPEAEICHHOTO
UHTETPaoB.

17.  Meroj 3aMeHbI IEPEMEHHBIX JUISI HEOIIPEIEIIEHHOTO M ONPEACICHHOTO HHTETPAJIOB.

18. TIlepBooOpa3zHas GyHKIHS.

19. HeomnpeneneHHbIi HHTETPAI U €TO CBOMCTBA.

20. Tabnuua cTaHIapTHBIX HHTETPAJIOB.

21. OmpeneneHHBIH UHTETPAI U €TO CBOMCTBA.

22. ®opmyna HeroroHa-JleiOHua.

23. @opmMyna HHTETPUPOBAHMS [0 4YAaCTAM IS HEONpPEJECNCHHOTO M  ONpPEACIICHHOTO
UHTETPaoB.

24. Merox 3aMEHBI IEPEMEHHBIX JIJIsI HEOTIPEIEIIEHHOTO U ONPEeICHHOTO HHTETPAJIOB.

25. @OyHKIUSA HECKOJBKHUX MTEPEMEHHBIX.

26. YactHble TPOU3BOIHBIC 1-TO U 2-TO TOPSIIKOB OT (PYHKIIUH JIBYX TIEPEMECHHBIX.

27. OcHOBHbBIC IOHSTHS TEOPUHU BEPOSTHOCTEH.

28. OcHOBHBIC MTOHATHSI KOMOMHATOPHKH: IEPECTAHOBKH, COYCTAHUS, PA3MEILICHHS.

29. CnyuaifHoe cOOBITHE, BUJIBI CTyYallHBIX COOBITUH.

30. BeposTHOCTH COOBITHS, KITACCHUECKOE OTPEICICHNUE BEPOSITHOCTU COOBITHSL.

31. OcHOBHBIE CBOICTBA BEPOSTHOCTH.

32. CnydvaiiHble COOBITHS M UX OTIMCAHUE.

33.  OcHOBHBIE TEOPEMBI TEOPUU BEPOATHOCTEH.

34. TlonsTHE CyMMBI COOBITHH.

35. CoObITHSI COBMECTHBIE 1 HECOBMECTHBIE

36. TeopeMma CIIOKCHHSI BEpOSTHOCTEH HECOBMECTHBIX COOBITHIA, TPOU3BOJIBHBIX COOBITHH W
COOBITHI, 00Pa3yIOIIUX MMOJTHYIO TPYIIITY.

37. IIpoTHBOMOJIOXKHBIE COOBITHS U COOTHOIICHHE MEXK/Y MX BEPOSTHOCTSIMH.

38. IlonsTre mpousBeeHUS COOBITHMH.

39. CoObITHs 3aBUCUMBIE M HE3aBUCHMEIE. Y CIIOBHASI BEPOSITHOCTH COOBITHSI.

40. Teopema yMHOXEHHS BEPOSTHOCTEH Il 3aBUCHMBIX U HE3aBUCUMBIX COOBITHH.

41. CrnencTBus TEOPEM CIIOKEHUS U YMHOKEHUS.

42. dopmyIia IOJIHON BEpOSITHOCTH.

43. dopwmymna baiieca.

44. TloBTopHbIe He3aBUCUMBIe UcTibITaHus. Dopmyna bepHysnu.

45. Tloka3zaTenbHbIN 3aKOH PaCIpeICICHHI.

46. PaBHOMEpHBII 3aKOH pacnpeaeIeHnH.

47. HopmallbHBIN 3aKOH pacIpeIeICHHS.

48. Tlpsmas Ha IUIOCKOCTH, €€ ypaBHEHUs. B3auMHOe pacnonoxeHue npsiMbIX Ha MI0CKOCTH.

49, Tlpsmass B TPOCTPAHCTBE, €€ YypaBHEHHs. B3auMHOe pacMoONOKEHHE TMPSMBIX B
IIPOCTPAHCTBE.

50. [IImockocTe B MPOCTpPAHCTBE, €€ ypaBHECHWs. B3aWMHOE pacmojoXeHWe IIOCKOCTEH B
IIPOCTPAHCTBE.

HIkana oueHnBaHus
YpoBeHb 3HaHUI, YMEHUN M HABBIKOB OOYYAIOIIETrOCs MPH YCTHOM OTBETE BO BpEMS
MIPOBEJICHUS TEKYIIEro KOHTPOJIS onpesensercs 6autamu B quanazoHe 0 — 100 %. Kpurepuem
OIICHUBAHMSI MIPU MPOBEJACHUN TECTHUPOBAHUS, SIBIISIETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
JIaJI CTYJICHT Ha BOIMpPOCH! Tecta. [Ipu pacuere koimyecTBa OAJIIOB, TOJYYECHHBIX CTYJACHTOM IT0
UTOTaM TECTUPOBAHMUSI, UCTIONB3YETCs cleayromas hopMyna:
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5=5 100%.
0

rae b — xonmyecTBo 6aoB, MONTYYEHHBIX CTYJEHTOM 10 UTOraM TeCTUPOBAaHUS;
B — KonMuecTBO BEpHBIX OTBETOB, IJAHHBIX CTYACHTOM Ha BOIIPOCHI TECTA;
O — ob11ee KOJIMYECTBO BOIIPOCOB B TECTE.

YpoBeHb 3HaHUI, YMEHUN M HaBBIKOB OOYYAIOLIErOCs MPU YCTHOM OTBETE BO BpEMS
IPOMEKYTOUHON aTTEeCTAllUU ONPEIENAeTCS OLIEHKAMHU «3a4TE€HO», «HE 3a4TE€HO», «OTIIMYHO»,
«XOPOIIOY», «yIOBIETBOPUTEIHHO» M «HEYIOBIETBOPUTEIHHO». KpuTepusMu oleHMBaHUS Ha
9K3aMEHE SIBJIAETCSI JEMOHCTpAalMsi OCHOBHBIX TEOPETHYECKMX IIOJOXKEHUH B paMKax
OCBanMBaeMOW KOMIIETCHLIMU, YMEHUE TPUMEHATH NOJTYYCHHBIC 3HAHUS Ha MPAKTUKE, OBIIAJICHUE
HaBbIKAMU pelaTh CTaHAApPTHbIE 3a7aud MPO(EeCCHOHAIBHOW JEesATEIbHOCTH HAa OCHOBE
UHPOPMALIMOHHON © OuOnIMOorpaduuecKkoil KyJIbTypsl € NPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTMM M C Y4EeTOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON

0€30I1aCHOCTH.

HpI/I OLCHHMBAHWU PE3YJILTATOB 06y‘l€HI/I${ MCIIOJIb3YETCsl CICAYIOIas MKajga OLCHOK:

100% — 90%
(3auTeHO / OTIMYHO)

Orarsl KOMITETEHIINH, MPElyCMOTPEHHBIE o0pa3oBaTenbHOM
nporpaMmoii, chopMupoBaHBl Ha BBICOKOM ypoBHe. CBoOoOIHOE
BJIQJICHUE  MaTepUaJioM, BBIBICHHE  MEXKIIPEAMETHBIX  CBS3EH.
VYBepeHHOE BiaJieHWE TOHSITUWHBIM  ammapaToM  JAUCIHHILTAHBL

[IpaxkTnueckue HAaBBIKU npoeccuoHanbHOM JIEeATEeIIbHOCTU
cpopMHpOBaHbl ~ Ha  BBICOKOM  YpOBHE. CrnocobHOCTh K
CaMOCTOATEJILHOMY HECTAaHAAPTHOMY PEHIEHHUIO NPAKTUYECKUX 3a1a4
89% — 75% Orarsl KOMIIETEHIINH, IIPElyCMOTPEHHBIE o0pa3oBaTeNbHOM
(3auteHo / xopowwo) porpamMmoi, c(hOopMHUPOBaHbI JOCTaTOYHO. JeransHOE

BOCIpOU3BeJleHUEe Yy4yeOHoro marepuana. llpakTuueckue HaBBIKU
npodeccnoHalbHOM ~ NEeATENbHOCTH B 3HAYUTENIBHOM  Mepe
copmupoBaHbl. [IpUCYTCTBYIOT HaBBIKM CaMOCTOSITEIILHOTO PELICHUS
MPAKTUYECKUX 3a/1a4 C OTJIECIbHBIMU 3JIEMEHTAMH TBOPYECTBA.

74% — 60%

Orarsl KOMIIETECHIIVH, IIPEAYCMOTPEHHBIE 00pa3oBaTesIbHOI

(3aureno / nporpamMmoii, copMupoBaHbl Ha MUHHMajdbHOM ypoBHe. Hamnuwue
YIOBJICTBOPUTEIBHO) | MpHEMATBHO JIOTIYCTUMOI'O YPOBHSI B YCBOGHHM Y4eOHOTO MaTepuana,
B T.M4. B CaMOCTOATEIIbHOM pELIEHWH IPaKTUYECKUX 3aaad.
[IpakTnueckue HAaBBIKU npodeccuoHanbHOM JIEeATEIIbHOCTH

c(OopMHPOBAHBI HE B MOJHOM Mepe.
menee 60% Drarnbl KOMIIETECHIINH, MIPEAYCMOTPEHHBIE o0pa3oBaTenbHOM

(ue 3aureHo /
HEYIOBIETBOPUTEIHHO)

nporpamMmoii, He copmupoBaHbl. HeocTaTouHblil ypoBEeHb YCBOCHUS
MOHATUMHOIrO ammapara W Hajauuue (parMeHTapHbIX 3HAHUM 1O
muctumuinHe.  OTCYTCTBHE MMHHMMAJIBHO JOIYCTUMOIO YpPOBHS B
CaMOCTOSITEJIbHOM PEIlIEHWH MpakTUYeckux 3agad. [IpakTtuueckue
HaBBIKHM TPO(ECCHOHATILHOMN 1€ATEIbHOCTH HE COPMHUPOBAHBI.

DoHIBI OIIEHOYHBIX CpCACTB HpOMe)KYTOIIHOI\/'I arrecraluu 1o JUCHUININHE ITPEACTABIICHBI

B IIPUJIOKEHUN 1.
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6. MeToauyeckue MATEPUAJIbI MO0 OCBOEHUIO JUCITUNIMHBI

PexomeHnaanum no NJIaHUPOBAHUIO U OPTAHU3ALMU BpeMEeHHU, HE00X0IUMOI0 Ha U3yYeHHe
AMCHMILINHBI

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

®opMa n3yyeHus JUCLHUIIINHBI Bpewms, 3aTpaunBaemMoe Ha U3yyeHue
JMCIUTUIMHEL, %0
N3yuyenue nureparypsl, pEKOMEHA0OBAHHON B 40
y4eOHOil mporpamme
Pewenne 3ana4, pakTUYECKUX YIIPAXHEHUN U 40
CUTYallMOHHBIX IPUMEPOB
W3ydeHue TeM, BBIHOCUMBIX Ha 20
CaMOCTOSITEJIBHOE PACCMOTPEHUE
Htoro 100

PexoMeH1auuM M0 NOATOTOBKE K MPAKTHYECKOMY (CEMHUHAPCKOMY) 3aHATHIO

[IpakTuueckoe (CeMHUHApPCKOE) 3aHATHE — OJHAa U3 OCHOBHBIX ()OpPM OpraHu3aIiu
y4eOHOro Tmpolecca, MpeACTaBisiomas co0ol KOJUJIEKTUBHOE OOCYKIIEHHE CTyIeHTaMu
TEOPETUYECKHUX U MPAKTUYECKUX BOMPOCOB, PEIICHUE MPAKTUUYECKHUX 3a/1ad MOJ PYKOBOACTBOM
npenogasaressi. OCHOBHON LIEIbIO MPAKTUYECKOTO (CEMUHAPCKOT0) 3aHATHS SIBJISIETCS IPOBEPKA
[IyOMHBI TOHMMAaHUS CTYJIEHTOM HM3y4aeMoOi TeMbl, y4eOHOTO MaTepuana U YMEHUS U3I0KUTh
€ro CoJep)KaHHE SICHBIM M YETKHUM S3BIKOM, DPa3BUTHE CAMOCTOSTEIBHOTO MBIIUICHUS |
TBOPUYECKON aKTHMBHOCTM Yy cTyAeHTa. Ha mpakThueckux (CEMUHAPCKHUX) 3aHATHIX
IPEIoiIaraeTcs paccMaTpuBaTh HaWOOJee BaXXHBIC, CYIIECTBEHHBIC, CIIOKHBIE BOIPOCHI
KOTOpbIE, HauboJiee TPyJHO YCBaUBAIOTCS CTyACHTaMH. [Ipr 5TOM TOTOBUTHCS K PAKTUIECKOMY
(ceMUHApCKOMY) 3aHATHIO BCErJa HYXHO 3apaHee. [loAroroBka K MPaKkTHUYECKOMY
(ceMrUHAPCKOMY) 3aHATHIO BKJIIOYAET B CEOsI ClIeyroIIee:

. 00s3aTeNbHOE O3HAKOMJICHHE C IUTAHOM 3aHSTUS, B KOTOPOM COJZIEPIKAaTCs OCHOBHBIE
BOIIPOCHI, BHIHOCUMBIE Ha 00CYXKICHHE;

. W3Y4YEeHHE KOHCIEKTOB JICKIIM, COOTBETCTBYIOIIUX pa3AeNoB Yy4yeOHUKA, Y4eOHOTO
nocoOus, coiepKaHus PEKOMEHI0BAHHBIX HOPMATHBHBIX MPABOBBIX aKTOB;

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

o HN3YUCHUC JIOHOJ'IHI/ITGJ'II)HOI\/JI JIUTCPATYPHhI 110 TCMC 3aHATUA, ACJIas ITPU 3TOM H€O6XO}II/IMBI€
BBITIMCKH, KOTOPBIE MMOHAA00ATCS MPU 00CYKACHUU HA CEMUHAPE;

. dbopMynupoBaHHE CBOETO MHEHHS MO Ka)XKIOMY BOINPOCY M apryMEHTHPOBAHHOE €ro
000CHOBaHUE;

° 3alMch BO3HMKIIMX BO BpPEMs CaMOCTOSITENIBHOM pabOThl ¢ Y4eOHHKAaMM U Hay4dyHOU
JIMTCPATYpPhI BOIIPOCOB, 4TOOBI 3aTEM Ha CCMHUHAPC MOJYUYNTh HA HUX OTBECTHI;

. oOpaieHre 3a KOHCYJIbTAIMEH K MPENoJaBaTEINo.

[IpakTnueckue (ceMHHAapCKuE€) 3aHATHS BKIIOYAlOT B ce0f8 U CHEHUAIBHO
MOJTrOTOBJICHHBIE pedepaThl, BHICTYIUIEHUS MO KaKOW-THOO CIO0XKHOM MM 0c000 aKTyalbHOU
npobiieme, penienue 3a1a4. Ha mpakTuueckoM (CEeMHMHAPCKOM) 3aHITHH CTYJIEHT IMPOSBISET CBOE
3HaHUE TMpeIMeTa, KOPPEKTUPYET HH(OpMAaIHI0, TMOJIYYEHHYIO B Tpollecce JEKIHMOHHBIX U
BHEAYJIMTOPHBIX 3aHATUH, GOPMUPYET OIpeeseHHbI 00pa3 B Ila3ax MmpenojaBaTess, IoJyyaeT
HAaBBbIKM YCTHOM PEYU U KyJbTYpbl IUCKYCCHH, HABBIKH ITPAKTHUECKOIO PELIEHUS 3aay.
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PexoMeHaauMu 110 M3YYEHUI0 METOANYECKHX MAaTEPHAJIOB

Meroanueckue Marepuanbl 0 JUCHUIUIMHE IIO3BOJIAKOT CTYIEHTY ONTUMAaJIbHBIM
00pa3oM OpraHu30oBaTh NPOLECC U3yUEHUS JAHHON AUCUHUIUIMHBL. MeToauuecKkue MaTepraibl 1o
JUCIUIUIMHE TPU3BaHBl [IOMOYb CTYJIEHTY MOHATH CHeUM(PUKY H3ydyaeMOro marepuana, a B
KOHEYHOM HUTOI€ — MAaKCUMaJbHO IIOJHO M KAayeCTBEHHO €ro OCBOUTh. B mepByro ouepenn
CTYJIEHT JIOJDKEH OCO3HaTh NMpEAHA3HAYEHUE METOJUYECKHUX MATEpUAJIOB: CTPYKTYpYy, LUEIH U
3agaun. [l 3TOro OH 3HAKOMHTCS C IpeaMOyIOi, OTrJIaBJICHHEM METOJUYECKUX MaTepHalIOB,
roBOps MHA4e, OCYLIECTBISET IEPBUYHOE 3HAKOMCTBO C HUM. B paszene, MNOCBAILIEHHOM
METOAMYECKUM PEKOMEHAAUMAM [0 MU3YYCHHUIO JUCLHUIUIMHBL, IIPUBOIATCA COBETHI 110
IUTAHUPOBAHUIO U OPTaHU3AIMH HEOOXOAUMOTO Ul U3yYEHUS AUCIUILTUHBI BpEMEHH, OIMCaHue
[IOCJIEAI0BATEIbHOCTH  JEWCTBUH  CTyJeHTa  («CLIEHapuil  M3y4eHUs  JAUCLUUIUIMHBIY),
pPEKOMEHIalluu Mo paboTe ¢ JUTepaTypol, COBETHI M0 MOJATOTOBKE K 2K3aMEHY M pa3bsCHEHUs
o MOBOAY pabOTBI C TECTOBOW CHUCTEMOW Kypca W HaJl JOMAallHHUMH 3aJaHUsMU. B memom
JaHHbIE METOJWYECKHME PEKOMEHJAIMU CIOCOOHBI OOJIETYUTh HW3Y4YEHHE CTYACHTaMU
JUCUMIUIMHBL M TIOMOYb YCIEIIHO CAaTh »JK3aMeH. B paszgerne, coxepkamieMm ydeOHO-
METOAMYECKUE MaTepUasbl JUCUUILIMHBI, COACPKAHNE MPAKTUYECKUX 3aHATUN MO THUCLUILIMHE,
CJI0Bapb OCHOBHBIX TEPMUHOB JUCLUIIIMHBL.

PexoMeHnganmu mo caMocTosiTeIbHOM padoTe CTYACHTOB

HeorbeMieMbIM 37€MEHTOM YYEOHOTO Mporecca SBISETCS CaMOCTOSITeIbHAs paboTa
crtyneHta. Ilpu camocTosiTenbHON paboTe IOCTHraeTcsi KOHKPETHOE YCBOEHHE Y4YeOHOTo
Marepuaia, pa3BUBAIOTCA TEOPETUYECKHE CIOCOOHOCTH, CTOJIb BaXKHBIE I COBPEMEHHOM
MOJATOTOBKU CMEUUATUCTOB. DOPMBI CAMOCTOATEIBHOM pabOThl CTYACHTOB IO JUCIHILIUHE:
HaIMCaHUE KOHCIIEKTOB, MOJTOTOBKAa OTBETOB K BOIpOCaM, HamucaHue pedeparos, pelieHue
3aJa4, UCClIeJoBaTeNbCKas paboTa, BEIIOJHEHNE KOHTPOIBHOU PaboTHI.

3amaHus ISl CaMOCTOSITENIBHOM PabOThl BKIIIOYAIOT B CEOsl KOMIUIEKC aHATUTHYECKUX
3aJJaHUil BBINIOJIHEHUE, KOTOPBIX, MpPEIIoiaraeT TIIATeIbHOE H3yueHHE HAYYHOH U Y4eOHOi
JUTEPATyphl, TEPUOAMYECKUX U3JIaHUM, a TaKXKE 3aKOHOJATEIbHBIX M HOPMATHUBHBIX
JOKYMEHTOB TMpeanaraeMbix B M. 7.4 «YdeOHas nuTepatypa M pecypchl HH(POPMAIMOHHO-
TEJIEKOMMYHUKAITHOHHOU CeTu «HTepueTy, y4e0HO-METOIMUECKOE obecrieueHue
CaMOCTOSITENIbHOM paboThl OOydaroumxcs MO AWCHUILTAHE». 3aJaHus MPEIOCTaBISIFOTCS Ha
MIPOBEPKY B IMEUATHOM BHUJIE.

Ha camocrostensnyto paboty cryaentoB mo aucuuiuimae b1.0.11  «Beiciias
MaTEMaTHKa» BBIHOCSTCS CICAYIOIINE TEMBI:

Ne Ounasn
Tema Bonpocel, BeiHOCcMMBbIe Ha CPC
n/n ¢opma

1 Marpuusl. Onpeaenureny.

OCHOBHBIE CBEJICHUS O MaTpHULIaX.

Onepannu Hax MaTpULAMH. O

Onpenenureny MaTPUILl M UX CBONCTBA.

Ocnosueble nousTHs 0 CJIY.

Pemenne CJIY no dpopmynam Kpamepa.

Pewenue CJIY metonom I'aycca

OO0paTHas MaTpHuIa.

Pemenne CJIY ¢ momorbto oOpaTHOit

MaTpHIIBL.

3 N—-mepHOe nuHelHoe 1. BekTopHOE IPOCTPAHCTBO.

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

3. Jluneiinsiii oneparop. CoOCTBEHHbIE 0]

BEKTOPHI M YKCJIa IMHEHHOTO onepaTopa.

EBKknuoBo npocTpaHCcTBO.

Ksagparnunas dhopma.

2 OG6parnast matpunia. Perienre
CUCTEM JIMHEHHBIX YpaBHEHUI.

O, KP

g wNpRNE

ok
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MpmuosxectBa. [Ipenenst
MOCIIEAOBATENIEHOCTEN.
[Ipenensr pyHKUIMI.

N =

ok w

[NonsiTvie MHOXECTBA.

[TonsiTre npeaena YucIoBOM
MOCIIE0BATEIIEHOCTH.

[NonsiTue npenena GyHKIHU.

CRoIicTBa MPEIEIIOB.

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

3ameyarenbHbIe IPe/ebl.
HempepriBHbIE QyHKIHN.

PackpeiTre HeonpeneneHHOCTEH.
3ameuaTensHbIC IPEeIbl.
HenpepsiBHOCTS (pyHKITNH.

Touku paspsisa.

CBoiicTBa HeTIpepbIBHON (YHKIIHH.

O, KP

Huddepennnanpaoe
ucuncienue. [Ipasuio
Jlonurans.

NG~ REORMWLDNE

[ToHsiTHEe TPOU3BOTHOM.

CxeMa BBIYHCIICHUS TPOU3BOTHOH.
[IpaBuna auddepeHIpPOBaHUS.
Dopmynsl AuddepeHITupoBaHS.
[IponsBoaHas ca0XKHON HYHKIIHU.
IIpou3sBoaHbIE BBICIIMX IOPSIKOB.
[IpaBuio Jlonurans.

OcHoBHBIE TeOpeMbl MU HEPEHITNATEHOTO
HUCYHCIICHUA.

IIpunoxenus Npou3BOIHOM.
UccnenoBanne GpyHKIHM.

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

HeonpenenenHslii UHTErpal U
METOABI €r0 BBIYHCICHUSL.

GRoNR~ONE

[Moustne nuddepenmnana.
[lepBooOpazHas GyHKIHU.
Heonpenenenuelil nUHTErpAI.

CBoiicTBa HEONPEEIIEHHOTO HHTErpaa.
Cr10co0Obl BEIYUCIICHHSI HEOTIPEIEIEHHOT O
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

OneMeHThl KOMOMHATOPUKHU.
Beenenue B Teopuio
BEPOSITHOCTEM.

Ll oA

DneMeHThl KOMOMHATOPHKH.

1.1. IlpaBuna cyMMBI 1 IPOU3BEIEHUSI.
1.2. Pasmemenus.

1.3. IlepecTaHOBKH.

1.4. Coueranus.

Knaccudukariusi coObITHIA.

JeticTBHS HaJl COOBITHSIMHU.
Kitaccnueckoe onpezienieHre BEpOsITHOCTH.

12

OCHOBHEBIE TEOPEMBI TEOPUH
BEPOSATHOCTEH.

TeopeMa ci10KeHUs1 BEpOSITHOCTEN.
YcioBHas BEPOSTHOCTH COOBITHIA.
TeopemMbl YMHOKEHUS BEPOSTHOCTEM.
TeopemMa ci10KeHUsI BEpOSITHOCTEN.
Teopema MoNHON BEPOSITHOCTH.
Teopema baiieca.

13

®opmyna beprymnm.
[IpenenbHbIE TEOPEMBI

NEooMWNERPON

Teopema beprysn.
Teopema Ilyaccona.

O, KP
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IIyaccona u Myaspa-Jlamaca. JloxaneHas Teopema MyaBpa-Jlannaca.

WNurerpanbHas Teopema Myapa-Jlannaca.

14 | CnyuaiiHble BETMYUHBI H UX
XapaKTePUCTUKH.

[TonsTe ciyyaliHON BETUYMHBI.

3aKoH pacrpenesieHus CIy4aitHoMl

BEJINYUHBIL.

3. Maremarnveckue JeiCTBUS HAT
CIy4YyalHBIMU BEJIMYUHAMU.

4.  UYwucnoBble XapaKTEPUCTHKH TUCKPETHOM O
CIy4aliHOU BEJIMYUHBI.

5. OyHKIHS pacupeaeneHus JUCKPETHON

CITy4ailHOM BEJIUYMHBI.

[TnoTHOCTB pacnpesiesieHus: HeNpepbIBHON

CIy4allHOU BEJINYUHBI.

NP~

o

15 | 3akoHsbl pacnpenencHus
CITy4aliHBIX BEJIMYHH.

buHoMuanbHbIN 3aKOH pacnpeneicHusl.
3akoH pacrnpenenenus [lyaccona.
[TokazatenbHbI 3aKOH paclpeeeHus.
HopMmanbHblii 3aKOH pacripeaesieHus
PaBHOMEpHBII 3aKOH pacpenesieHHUs .
[IpaBUiIO «Tpex CUrM».

16 | AnanmuTHYeckas reOMeTpHS Ha
IUIOCKOCTH.

[IpsiMast Ha MIIOCKOCTH.

YpaBHEHHUS NPSIMOi HA TIIOCKOCTH.
YcioBus napamuieslbHOCTH U
NEPNEHANKYIAPHOCTH MPSAMBIX Ha
IJIOCKOCTH.

Yroa mexay npaMmeiMu. PaccrosiHue ot
TOYKH A0 MPsIMO.

Kpusble BToporo nopsjka.

WN RSO~ E

O, KP

E

17 | AHanuTHueckas reoMeTpHs B
IPOCTPAHCTBE.

[ImockocTh B IPOCTPAHCTRBE.

YpaBHEHUS MIIOCKOCTH.

VYcnoBust napanieabHOCTH U
NEPIEHANKYJISIPHOCTH JIBYX IINIOCKOCTEM.
VYron Mexay miockoctamu. PaccrosiHue ot
TOYKH JI0 IIJIOCKOCTH.

4. YcnoBus napajuiebHOCTH U
NEPIEHIUKYISIPHOCTH MIPSIMOH U TIJIOCKOCTH.
VYron Mexay npsAMoH U IIIOCKOCTEIO.
YpaBHeHHE TOBEPXHOCTH B TPOCTPAHCTBE.

w N o

o o

Pexomenmanuu no paéore ¢ JiuTepaTypoii

[Tpu m3yueHnn Kypca ydeOHOW NUCHUIUIMHBI 0CO0OC BHMMAaHHE CIEIyeT OOpaTHTh Ha
PEKOMEHIYEMYIO OCHOBHYIO M JIOTIOJTHUTEINBHYIO JTUTEPATYPY.

BaxxHBIM 3JIEMEHTOM MOJTOTOBKU K CEMHHAPY SBJISICTCS TITyOOKOE U3yueHHE OCHOBHOW U
I[OHOJ'[HI/ITGJ'II)HOI\/’I JINTCPATYPHI, pCKOMeHI[OBaHHOI\/'I 10 TEMC 3aHATHUSA, a TAKXKE ICPBOUCTOYHUKOB.
[Tpu 3TOM MOJIE3HO MPOYUTAHHYIO JIUTEPATYPY 3aKOHCIIEKTHPOBaTh. KOHCIEKT TOJKEH OTBEYATh
TpEM Tp€6OBaHI/I$IMZ OBITE COACPIKATCIIBHBIM, II0 BO3MOXHOCTHU KpPATKHUM W TPABUIIBHO
0(OPMIICHHBIM.

CoaepikaTebHBIM €ro CIeIyeT CUUTATh B TOM CIIy4ae, €CJIM OH IMepeiacT BCe OCHOBHBIC
MBICIH ABTOPOB B IIEIOCTHOM BuJE. M3JI0XKHTh TEKCT KpaTKO — 3TO 3HAYUT Mepeaarh
COJepKaHWE KHUTH, CTaThH B 3HAYMTEIBHOH Mepe CBOMMH cioBamu. I[lpw 3TOM ciemyer
NPUICPKUBATHCS TPAaBUIA - 3alKMChIBATH MBICIH aBTOpa pabOTHI JIMIIL TOCIE TOTO, KaK OHa
XOpOIIIO MOHATA. B TakoM ciIydae mocTaBieHHAs 1eb OyAeT HOCTUrHyTa. [{[uTHpoBaTh aBTOPOB
U3y4aeMbIX padoT (¢ 00s3aTeNbHON CCHUIKOM HA MCTOYHHK) CIIEAYET B TE€X CIIydasx, €ClUd HaJo
3aIMChIBATh OYCHb BYKHOE OIPEICICHUE WU TTOJIOKEHUE, 0000IIAIOIINT BHIBOI.
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Baxxno u BHentHee odopMIIeHHE KOHCIIEKTa. B ero Hauasne Hajo ykazaTth TEMy CEMUHapa,
JaTy HaIMCaHMsI, Ha3BaHUsI TUTEPATyPHBIX UCTOYHUKOB, KOTOpPbIE Oy1yT 3aKOHCTIEKTUPOBAHBI.
['mybOoxkasi camocTosiTeNbHast padoTa HaJl HUMH O0ECIIEYHT YCIICITHOE YCBOCHHUE N3Y9IaeMOit
JUCIUTUIAHBI.

OmHuM U3  BAXKHEWMIMX CPEICTB CEPhE3HOrO0  OBJAJACHUS TEOpUEH  SIBIACTCA
KOHCHEKmupoeanue nepeoucnoyHuKos.

Jl1st cocTaBiieHUs] KOHCIIEKTa PEKOMEHTyeTCsl CHadyalia MPOYUTaTh PadOTy LETHUKOM, YTOOBI
YSICHUTB €€ 001l cMbICI U coaepkanue. [Ipu 3ToM MOKHO c/ienaTh IOMETKH O €€ CTPYKTYype, 00
OCHOBHBIX TOJIOKEHUSIX, BBIBOJAX, HAJ0 CTApaThCsi OTJIMYaTh B TEKCT€ OCHOBHOE OT
BTOPOCTEINEHHOT0, BHIBOJIBI OT apIYMEHTOB U JI0Ka3aTeNIbCTB. Eciu ecTh HEMOHSATHBIE CIIOBA, HAJ0
B DHIIMKJIOTIEIUYECKOM CJIOBape HANTH, UTO 3TO CIOBO 0003HAYaeT. 3aKOHYMB uTeHHE (maparpada,
[JIaBbl, CTaTbM) HAA0 3aJaTh cede BOIMPOCHl Takoro poaa: B uyem rnaBHas Mbicib? KakoBbl
OCHOBHBIE 3BEHbsl JIOKa3aTrenbcTBa ee? Uro BhITekaeT U3 yrBepkaeHuid aBtopa? Kak 3T0
COIJIaCyeTCs ¢ TeM, UTO YK€ 3HAeTe O MPOUYUTAHHOM M3 IPYTUX UCTOUYHUKOB?

SlcHOCTP W OTYETIMBOCTH  BOCHPHUSTHS TEKCTa 3aBUCUT OT  MHOIOro: OT
COCpPEIOTOYEHHOCTH CTY/IE€HTa, OT TEXHUKH UTEHUS, OT HACTOHYMBOCTH, OT SIPKOCTH
BOOOpaXeHUs1, OT TEXHUKU (PUKCUPOBAHUS MTPOUYNTAHHOTO, HAKOHEI, OT SPYAUIIMHN — OOIIEeH U B
KOHKPETHO paccMaTpuBaeMoi mpooiieme.

Pe3ynbrarom nepBoHAYaIBLHOTO YTCHHS JOJIKEH OBITh IPOCTON MIAH mMeKcma u uemKoe
npeocmaenienue 0 HeACHbIX Mecmax, OTMEUYCHHbIX B KHure. [locie mnpeaBapuTENbHOTO
03HAKOMJICHHUSI, TIPH TIOBTOPHOM UYTEHUU CIECAYET 8blOEIUMb OCHOBHBIE MbBICIU ABMOPA W VX
pa3BUTHE B MPOU3BEACHUU, OOPATUTh BHUMAaHHE Ha OOOCHOBAHME OTIENIBbHBIX MOJOXKEHUH, Ha
METOJBI W (OPMBI JIOKA3aTeNbCTBA, HamOoJiee spKkue mpuMepbl. B xome 3Toil paboThI
OKOHYATEJIbHO OTOMpaeTcss MaTepuan JUisl 3alUCH U OMNpeleNsieTcs] €€ BUI: MJIaH, Me3UCHl,
KOHCHeKm.

[Inan 3T0 KpaTKuii, TOCIeI0BATENbHBIN NEpeYyeHb OCHOBHBIX MBICICH aBTOpa. 3aIuch
MPOYMTAHHOTO B BUJE TE3MCOB — JTO BBHISIBJICHHWE U 3aIIUCh OMOPHBIX MbICIEH TekcTa. PazHuiia
MEXy IJIAHOM W Te3UCaMH 3aKJII0YaeTcs B CIEAYIOIIEeM: B IUIAHE MBIC/Ib Ha3bIBaeTCs (CTaBb
BCErzia BOINPOC: O 4YeM TOBOpUTCA?), B Te3nucax — (popmynaupyercss — (4YTO UMEHHO 00 3TOM
roBopHuTcs?). 3amuch OIMOPHBIX MBICTAEH TeKcTa BakKHA, HO TMOJHOrO IMPEACTaBICHHUS O
MPOYNTAHHOM Ha OCHOBAaHWU MOJOOHOM 3aMMCH HE COCTABUIIb. BaXHO OCMBICIUTH, KaK aBTOP
JIOKA3bIBAa€T CBOIO MBICIIb, KaK YOEXJaeT B HMCTUHHOCTH CBOUX BBIBOJIOB. Tak BO3HUKaeT
koHcriekT. dDopma 3amucu, Kak Mbl YK€ OTMETHIIM, YCJIOXHSETCS B 3aBUCHUMOCTH OT IieNiei
paboThI: TJIaH — 0 YeM?; Te3UCHI — O YeM? YTO UMEHHO?; KOHCIIEKT — O 4YeM? 4YTO UMEHHO? Kak?

KoHcmiekT — 3TO KpaTkoe MOcCienoBaTeIbHOe H3JI0KEeHUe cojaepxanus. OCHOBY €ro
COCTaBJISIET IUIAH, TE3UChl M BBINMUCKU. HemocTaTku KOHCIEKTHUPOBAHUS: MHOTOCIIOBHUE,
[UTAPOBAHUE HE OCHOBHBIX, & CBSI3YIOIIUX MBICIEH, CTPEMIICHUE COXPAHUTh CTUIMCTHYECKYIO
CBSI3aHHOCTh TEKCTa B yIIEepO ero Joruueckoi crpoiHocTH. [IpuctynaTh K KOHCIEKTHPOBAHHUIO
HEOOXOMMO TOTJa, KOT/Aa CJIOXKHJINCh HaBBIKM COCTABJICHHUS 3allUCH B BHUJE Pa3BEPHYTOTO
MoJIpOOHOTO IJIaHa.

dopma 3anucu TpPU KOHCIEKTHPOBAHWU TPeOyeT 0COOOT0 BHHMAHHS: BaXKHO, YTOOBI
COOCTBEHHBIEC YTBEP)KJICHHUS, PA3MBIILICHUS HAJl TPOYNUTAHHBIM, YETKO OTIENSIUCH MPH 3aMHCH.
Pa3zymHee BBIHOCHTH CBOM NMOMETKH Ha IIMPOKUE TOJISA, 3alMCHIBATh HA HUX JIOTIOJHUTEIbHbBIC
CIIPaBOYHBIC JJAHHBIC, TOMOTAIOIINE YCBOCHUIO TEKCTA (1aTa COOBITUS, YIIOMSIHYTOTO aBTOpaMH;
CBEJICHHUS O JIMIIC, Ha3BaHHOM B KHHT€; TOYHOE COjepKaHue TepMuHa). Ecin KOHCTIeKTUpyeTcs
TEKCT BHYIIUTEIHHOTO 00beMa, HEOOXOJUMO YKa3bIBaTh CTPAHUIIBI KHUTH, KOTOPHIE OXBATHIBAET
Ta WM MHAs 9acTh KOHCTIEKTA.

s ynoGcTBa MONB30BAHHUS CBOMMH 3aMUCSIMH Ba)KHO O3arjaBUTh KPYIMHBIE YacTH
KOHCIIEKTa, TOIYEepKUBasi 3a2006ku. Cienyer TOMHUTh O HA3HAUYCHUHM KPACHOW CTPOKH,
CTPEMUTHCS K YETKOW rpaduke 3amuceil — ycTymamu, KOJOHKaMmu. M3nmaraTe TiaBHBIE MBICITH
aBTOpa M WX CHCTEMY apryMEHTOB  HEOOXOJMMO MPEUMYIIECTBEHHO CBOMMH CJIOBaMH,
nepepabarbiBas TakuM o0Opa3oM HH(OpPMAIHMIO,— TaK MPOXOIUT YSACHEHUE €€ CYTH. MBICTb,
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(bpa3bl, MOHATHIE B KOHTEKCTE, MOTYT pHoOpecTH OoJiee MpOoCTpaHHOE U3JI0KEeHHE B 3anucu. Ho
TEKCT OpUTHHAJa CBEPTHIBACTCSA, M CTYIEHT, OTpadaThiBas JIOTUYECKOE MBIIUICHHUE, YYHUTCS
BBIJICJIATh TJIAaBHOE M 00001IaTh OJHOTHIHBIE CYXJIEHUs, oJHOponHble (akTel. Kpome Toro,
JieTiast 3aIMCcH CBOMMH CIIOBaMH, 0000111asi, CTY/ICHT yYUTCS IMCbMEHHON peuH.

3HaHue o0Iel cTpaTeruy YTeHUs, TEXHUKN COCTABIICHHE TUIaHA M TE3MCOB OIPEEIIseT U
TEXHOJIOTUIO KOHCTIEKTUPOBAHUSL:

. BHUMATEJIbHO YUTATh TEKCT, IOIYTHO OTMEYasi HEMOHATHBIE MECTA, HE3HAKOMbIE TEPMUHBI
U NIOHATUSA. Boinucams na nona 3Ha4eHUE OTMEUEHHBIX MIOHATUI.

. Opd TEpBOM YTEHHH TEKCTa HEOOXOOUMO COCTaBHTb €r0  MPOCHOU  HJaH,
IIOCJIEIOBATEIIbHBIN IIEPEYEHb OCHOBHBIX MBICJIEH aBTOPA.

o IIpY IOBTOPHOM YTEHHHM TEKCTa BBIACIATE CUCHIEMY OOKA3amenbCcmeé OCHOBHBIX
HOJIOXKEHUN paboThl aBTOPA.

. 3aKJIFOUYUTEIbHBIA 3Tall pabOThl C TEKCTOM COCTOUT B OCMBICIEHHM PaHEE OTMEUEHHBIX
MECT U UX KPATKOW MOCIIEI0BaTEIbHOMN 3aIlUCH.

o IIPY KOHCIIEKTUPOBAHUM HY>KHO CTPEMUTBCS 6bIPA3UMb MbIC/Ib A6MOPA C60UMU CI06AMU,
9TO IIoMoraet 6osiee riIy00KOMYy YCBOSHHIO TEKCTa.

. B paMKax pa0oThl HaJ NEPBOMCTOUYHUKOM BaKE€H yMENbli omoop wyumam. Heobxoaumo

VUUTBHIBaTh, HACKOJBKO SIPKO, OPUTHHAIBHO, C)KATO W3JI0KEHAa MBICIbL. [luTHpoBaTh
HEOOXOJMMO TE CYXKJICHHS, HAa KOTOpPbIC BIIOCICICTBHM BO3MOJKHA CChLJIKA KakK Ha
ABTOPUTETHOE U3JI0KEHUE MHECHHSI, BEIBOJIA TIO TOMY WJIH HHOMY BOTIPOCY.
KoncnektupoBath 11e;1ecoo0pa3Ho He Ha OTACIbLHOM JIUCTE, a B OOIICH TeTpaau Ha OTHOU
crpanunie jmcra. OOOpOTHAsi CTOpPOHA JIUCTA MOXKET OBITh HCIOJIb30BaHA ISl JIOTIOJTHEHHH,
HEOOXOJMMOCTh KOTOPBIX BBIICHHTCS B JaibHeWnieM. [Ipu KOHCIEKTHPOBAHHH JIUTEPATYPHI
CJIEyeT OCTaBUTh IIUPOKUE TOJIsS, YTOOBI 3alMcaTh HA HUX IUIaH KOHcIekTa. [loyist MoryT ObITh
UCIIOJIb30BAHBI TAKXKE VIS 3AIMCH CBOMX 3aMEUaHMid, JOMOJHEHHIA, BOIPOCOB. [Ipu BeICTYILICHHN
HAa CEMHUHApE CTYJISHT MOXET IIOJIb30BaThCSl CBOMM KOHCIIGKTOM JUISI  ITUTHPOBAHUS
NIEPBOMCTOYHUKA. Bce oOyuaromiyecs BHUMATEIbHO CIYNIAIOT BBICTYIUICHUS OJHOTPYIITHUKOB,
OTMEYAIOT CTIIOPHBIC WM OIIMOOYHEIC TTOJIOKEHHSI B HUX, BHOCST IOMPABKH, MPEJICTABIISIIOT CBOU
peleHust 1 000CHOBAHHUS 00CYK/IaeMBbIX MPOOIIEM.
B koHIle ceMuHapa, KOr/1a MpernoaBaTelb MOABOIUT UTOTH 3aHATHS, CTYJACHTHI C YIETOM
pPEeKOMEHIallMii TpernoAaBaTenss U BBICTYIUICHUNH COKYPCHUKOB IOTMOJNHSIIOT WM HCHPABISIOT
CBOM KOHCITEKTEI.

PexomeHganum 1Jisl MOATOTOBKHU K IK3aMEHY
[Ipy mnoAroroBke K 5K3aMEHy CTYJEHT BHHUMATEIbHO IPOCMATPUBAET BOIPOCHI,
IpeIyCMOTpEHHBIE palboueil MporpaMMoil, W 3HAKOMHUTHCS C PEKOMEHJOBAaHHONW OCHOBHOM
autepaTypoil. OCHOBOM 17 cAauu HK3aMeHa CTYAEHTOM SIBIISIETCS M3Y4YEHHE KOHCIIEKTOB
JEKIMHA, NPOCIyLUIaHHBIX B TEYEHUE ceMecTpa, HHGOpMalus, IOJydyeHHas B pe3yjbTare
CaMOCTOSITENIbHOM pabOThl B TEUEHHE CEMECTPA.
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7. YueOHasi iuTepaTypa u pecypcbl HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HTEepHEeT», yUeOHO-MeTOoAnYecKoe o0ecrneyeHue CaMOCTOSTeIbHOM PadoThl
00y4YarIIUXCS M0 JUCHUILINHE (MOYJII0)

7.1. OcHoBHasI JUTEpaTypa.

boromonos,  H. B. Maremaruka : yueOHMK s By3oB/  H. B. boromosnos,
I1. K. Camotinenko. — 5-¢ u3n., nepepad. u gom. — Mocksa : M3ngarenscrBo FOpaiiT,
2023. — 401 c. — (Bwicmiee o6OpazoBanue). — ISBN 978-5-534-07001-9. — Teker :
AJICKTPOHHBIN /l OO6pa3zoBatenbHas mwiardopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/510750

Kpacc, M. C. Marematuka B 3KOHOMHKE. ba3oBbIii Kypc : yueOHUK i OakaaaBpoB /
M. C. Kpacc. — 2-¢ u3na., ucnp. u jpon. — Mocksa : M3natensctBo FOpaiit, 2021. —
470 c. — (bakamaBp. baszoBbeiii kypc). — ISBN 978-5-9916-3137-2. — Tekcr
AJICKTPOHHBIN /l O6pa3zoBarenpHas maTdopma FOpaiirt [caiiT]. —
URL: https://urait.ru/bcode/487773

Marematika JUii  3KOHOMHUCTOB. IIpakTukym : yueOHOe TmocoOMe s BY30B/
O. B. TatapaukoB [u np.]; mox o6mieii pemakiuerd O. B. TarapuukoBa. — Mocksa :
UznatenscrBo FOpaiit, 2023. — 285 ¢. — (Boicmiee obpazoBanue). — ISBN 978-5-9916-
8868-0. — Tekcr : anmekrponnbidt / OOpasoBarenbHas miatdpopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/511190

[Mumnages, B. C. Briciias maremaruka : yaebnoe nocooue st By3os / B. C. [llunaueB. —
8-e u3n., mepepad. u gorn. — Mocksa : M3znarensctBo FOpaiit, 2023. — 447 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-12319-7. — Tekcr : anekTponHsblii // Obpa3zoBaTenbHast
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/510530

[lumaues, B. C. Bricimas maremaruka. [Tomabiit kypce B 2 T. Tom 1 : yueOHUK a7 By30B /
B. C. llunaues ; mox pegakuueit A. H. TuxonoBa. — 4-e uza., ucnp. u gom. — Mocksa :
UznatensctBo FOpaiit, 2023. — 248 c. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-
07889-3. — Texkcr : anekrponHbi // OOpa3zoBarenbHas miargopma FOpaiit [caiT]. —
URL: https://urait.ru/bcode/513025

[ITunaues, B. C. Bricmias marematuka. [lomubii kypc B 2 T. Tom 2 : yueOHHK 17151 BY30B /
B. C. llunaues ; nmox penakuuein A. H. TuxonoBa. — 4-e u3f., ucop. u aon. — MockBa :
WznarensctBo FOpaiiT, 2023. — 305 ¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-
07891-6. — Texkcr : anexTpoHHblid // O6pa3zoBarenbHas miaardopma HOpaiit [caiit]. —
URL.: https://urait.ru/bcode/513026

7.2. JlonoJiHUTEJIbHAS JIUTEpaTypa

byrpos, S.C. Beiciias wmatemaruka. 3aauH¥K : y4eOHoe mocobue i By30B /
4. C. byrpos, C. M. Hukonbsckuii. — Mocksa : U3natensctBo FOpaiit, 2023. — 192 c. —
(Beiciiee oOpazoBanme). — ISBN 978-5-9916-7568-0. — Tekct : s1eKTpOHHBIA //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511713
Kirommn, B. JI. Bricmias MmaTtematuka Jisi SKOHOMHCTOB. 3a/1ayd, TECTHI, YIPaKHEHUS :
yueOHUK M mpakTukyM ans By3oB/ B.JI. Kmtommn. — 5-e u3n., mepepal. um jom. —
Mocka : MznmarensctBo IOpaiit, 2023.— 165c.— (Bwicmiee o0pa3oBaHue). —
ISBN 978-5-534-03124-9. — Tekct : anekTpoHHBI // OOpa3zoBarenbHas IiaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510653

[TaBnrouenxo, 1O. B. Bricmias marematrka a1 TyMaHUTapHBIX HalpaBiIeHUH : y4eOHUK U
npaktukym 1 By3oB/ FO. B. IlaBmrouenko, H. III. Xaccan ; mon oOmieit penakuueit
1O. B. TlaBnrouenko. — 4-e u3n., nepepad. m mon. — Mocksa : MznatensctBo Opaiir,
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2023. — 238 c. — (Bwicmiee ob6pazoBanme). — ISBN 978-5-9916-7037-1. — TekcT :
AJICKTPOHHBIN // O6pa3zoBarenpHas miaTdopma FOpaiir [caiiT]. —
URL: https://urait.ru/bcode/510651

7.3. Y4eOHO-MeTOANYeCKOe o0ecrieyeHne CaMOCTOAATeIbHOIH padoThI.

7.4. HopmaTuBHBIE IPABOBbIE JOKYMEHTbI

7.5. UnTepHET-pecypcehl

7.6. UHBIE HCTOYHHUKH
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8. MaTepuanbHO-TeXHHYeCcKas 6232, HHPOPMALMOHHbIE TEXHOJIOTHH, TPOrPAMMHOE
o0ecrieyeHue M1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOG obecrneucHue JUCIHHMITIIIMHBI BKIIIOYACT B cebs:

° JICKOMOHHBIC ayJIUTOPHH, O60py,Z[OBaHHI)Ie BUACOMMPOCKIINOHHBIM O60py,Z[OBaHI/IeM JJIA
Hp€3eHTaHHﬁ, CpeacTBaMu 3BYKOBOCIIPOU3BCACHU S, SKPAHOM;
° IMOMEIICHHUA I NPOBEACHUA CEMHUHAPCKUX M IMPAKTHUYCCKHUX 3aHHTHI>'I, O60py,I[OBaHHBIC

yaeOHOI MeOebIo;

JlucuuiuinHa —JO0JDKHA  OBITh  TOJJIep)KaHa  COOTBETCTBYIOLIMMHM  JIMLIEH3UOHHBIMU
MPOrPaMMHBIMH ITPOTYKTaMH.

[TporpammMHbIe cpeacTBa oOecrieueHust yueOHOTO MpoLecca JOKHBI BKIHOYATh!

o MPOrpaMMbl IPE3EHTAIMOHHON rpaduKu;
o TEKCTOBBIEC U TaOJIUYHbBIE PEIAKTOPHI.

By3 oOecrnieunBaet kaxxaoro oOydaromierocss pabounM MECTOM B KOMITbBIOTEPHOM KJlacce
B COOTBETCTBHH C 00BEMOM HU3Y4aeMBbIX TUCIHUILINH, 00ECIIEYMBAET BBIXO/] B C€Th MIHTEpHET.

[Tomemienust Ui caMOCTOATENbHOW pPabOThl OOYYAIOIIMXCS BKIIOYAIOT CIEIYIOIIYIO
OCHAIIIEHHOCTh:  CTOJIBI ~ AyJUTOPHBIC, CTYJbs, JOCKH ayJUTOPHBIC, KOMIIBIOTEPHI C
MOJIKIIFOUEHUEM K JIOKAJTHbHOW CETH MHCTUTYTA (BKJIIOYAsi IPaBOBbIE CUCTEMbI) U VIHTEpHET.

Jns  w3ydeHuss  y4eOHOW  MUCHMIUIMHBI — HMCIIOJNB3YIOTCS — aBTOMATH3HUpPOBAHHAsS
OubnuoreyHass MHPOpPMALIMOHHAS CHCTEMa U DJIEKTPOHHbIE OUOIMOTEYHBIE CHCTEMBI:
«YuuBepcuterckas ~ Oubmmoreka ~ ONLINE»,  «DnekrpoHHO-OMONMHMOTEYHast  cucTeMa
uznatensctBa  JIAHb», «OnektpoHHO-OMOnMoTeyHass cucrema wu3garensctBa «HOpaifty,
«OnekTpoHHO-OnbOMMoTeunass cuctema I[PRbooks», «Hayunas snexrtpoHHas OuOnmoTeka
eLIBRARY» u np.
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Hpuioxenne 1

DeepajibHOE TOCYAAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/ibHOe
yupe:KIeHue BbICcIIero 00pa3oBaHus
«POCCUMCKAS AKAJIEMHUSI HAPOJTHOT'O XO35IiICTBA
U TOCYJIAPCTBEHHOM CJIYXBbI
IIPU MIPE3UJIEHTE POCCUVICKOM ®EJEPAIIAN»

Bonarorpanckuit uacTuTyT ynpasneaus — unran PAHXul C
®DaxynpTeT rocyJapCTBEHHOTO M MYHHUIUIAIBLHOTO YIIPaBIICHUS

Ka(bez[pa I/IH(i)OpMaI_II/IOHHBIX CUCTEM U MATEMATHYCCKOI'0O MOJACIIMPOBAHUSA

YTBEPXIEHA

YYEHBIM COBETOM

Bonrorpamckoro mHCTUTYTa yIIpaBIeHUS —
¢unmmana PAHXul'C

[Iporokon Ne 2 ot 23.09.2021 r.

ITPOT'PAMMA BAKAJIABPUATA

«CTpaTernqeacoe U OPraHm3aluOHHOC YIIPABJCHHUE MTEPCOHATOM OPraHu3aluu»

(Haumenosanue obpaszosamenvHoU nPoZPaMMbL)

®OH/IbI OLIEHOYHBIX CPEJCTB MPOMEKYTOYHOI ATTECTALIMHU T10
JTUCHUIIJIMHE

51.0.11 BBICIHIASA MATEMATHKA

(undexc, naumenoganue OUCYUNIUHLL (MOOYIs), 8 COOMBEMCMBUU C YYUEOHLIM NAAHOM)

38.03.03 VYopasneHHe HepcOHAIOM

(KOO, HauMeHOB8aHUe HaNPABIeHUs NOO20MOBKU (CReYUATbHOCU)

OYyHas
(¢popma(vr) obyuenus)

I'ox Habopa — 2023

Boarorpan, 2022 r
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1. Bonnpocsl k 3K3aMeHy IO JUCHHUILINHE

Onpenenenne MaTpuilbl, Kiaccuduranus MaTpull. JlelicTBUS HaJ MaTpHULIaMHU.
Onpenenurenu 2ro v 3ro NOpsIAKOB: HAXOXK/ICHUE, CBOMCTBA.
Haxoxxnenne o0paTHOl MaTpHIIBI pa3IMYHBIMU CIIOCOOAMHU.

[IpaBuio Kpamepa penieHusi CUCTEM JTUHEWMHBIX YPaBHEHUH.

Merton I'aycca pemienus CUCTEM JTMHEWMHBIX YPaBHEHUH.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH C IOMOILBIO 0OpAaTHON MaTpPHULIBI.
BekTopsl 1 1eiiCTBHS HAJl HUMH.

Paznoxxenne Bekropa 1o 6asucy.

JIuHeitHbIe onepaTopsl.

CobcTBeHHbIE Uncia U COOCTBEHHBIE BEKTOPHI TMHEWHBIX OMEPaTOPOB.
KBanparuunas ¢popma.

IlonsiTne MHOXeECTBA. J[efCTBUS HAJ MHOKECTBAMHU.

Onpenenenne GyHKIUH, CIOCOOHI ee 3ananus. OCHOBHBIC CBOMCTBA (DYHKIIHH.
OKpeCcTHOCTh TOYKH.

[Tpenen nocnenoBarensHocTU. [Ipenen GpyHkuuu.

beckoneuyno 6ounbiast 1 6€CKOHEYHO Masiasi PyHKIIHS.

Teopema 0 6€CKOHEYHO MabIX (PYHKIHSIX.

CaoiicTBa IpeIeoB.

3aMeuaTelbHbIE PEEIIbI.

[Tpupamienus aprymeHTa u GyHKIUH.

[TonsiTHE HENMPEPHIBHOW (HYHKIIHH.

Touka pazpbiBa. Kimaccuduxaims Touek pa3pbiBa.

CBolicTBa HENPEPBIBHBIX (DYHKIIUH.

[TpousBonHas GyHKIMH. 3829, IPUBOSAIINAE K TIOHSATHIO IPOU3BOIHOM.
['eomeTpuyecKuii CMBICI POU3BOAHOM.

Huddepenumpyemast GpyHKIms.

OcHoBHbI€ TpaBuiIa AU epeHrnpoBaHus.

IIpaBumno Jlonurans.

HeoOxonuMmeble u jocTaTOYHBIE YCIOBHS BO3pAacTaHUS U YObIBaHUS (QYHKIUH.
Heo0xonuMmble 1 TOCTaTOUHBIE YCIOBUS AKCTpEMyMa (PYHKIIUH.
[TepBooOpazHas GyHKIHS.

Heonpenenennsiit nuuTerpan u ero cBoiicrsa. Tabnuna cTaHJapTHBIX UHTETPAJIOB.

OmnpeneneHHbI HHTETpaj U ero cBoiicTBa.
®opmyna HeroTona-JleitOHuna.

CDOpMy.]'Ia HHTCTPpHUPOBAHUA 110 YaCTAM I HCEOHNPCACICHHOTO W OIPCACICHHOIO

HHTCI'paJIOB.

Merton 3aMeHEBI NEPEMCHHBIX JIs1 HEOIIPCACIICHHOI'O U ONPEACIICHHOTO HHTCTPAJIOB.

@DyHKIUSA HECKOJIBKUX NTEPEMEHHBIX.

YacTtHble MPOU3BOIHBIE 1-TO U 2-TO MOPSIKOB OT (PYHKITUH IBYX ITIEPEMEHHBIX.
[TepBooOpazHas GpyHKIHUS.

HeonpeneneHHbIil MTHTETpal U €ro CBOWCTBA.

Tabnuia cTaHIapTHRIX WHTETPAJIOB.

OnpeneneHHbI HHTETPaJ U €ro CBOICTRA.

®opmyna Herotona-JleitOHuma.

d)opMyﬂa HHTCTPHUPOBAHUA TII0 HYacCTdM I HCONPCACICHHOIO W OIPCACICHHOTO

HHTCTPaJIOB.

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



46. OCHOBHbIE OHSTHS TEOPUU BEPOSTHOCTEH.

47. OcHOBHBIE TIOHATHSI KOMOWHATOPHUKH: MTEPECTAHOBKH, COYETAHHUS, PA3MEIIICHHS.

48. CayuaiiHoe cOOBITHE, BUIbI CIyYalHBIX COOBITHIA.

49, BepOHTHOCTB CO6I:>ITI/IH, KIIACCUYECKOE ONPEACIICHUEC BEPOATHOCTU COOBITHS.

50. OcHoOBHBIE CBOMCTBA BEPOSITHOCTH.

51. Cnyuaiinbie COOBITHS M UX OIKCAHUE.

52. OcHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEH.
53. Tlonsitrie CyMMBbI COOBITHIA.

54. CoObITHsI COBMECTHBIE U HECOBMECTHBIE

55. Teopema ClIOKEHHS BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, MPOU3BOJILHBIX COOBITHH U

cOOBITHI, 00pa3yIOIIKX MOJIHYIO IPYIILY.

56. HpOTI/IBOHOJ'IO}KHBIe COOBITHS ¥ COOTHOIIIEHUE MECXKAY UX BEPOATHOCTAMU.

57. TloHsTHE MPOU3BEACHHS COOBITHIA.

58. CoO0bITHS 3aBUCHMBIE U HE3aBUCUMBIE. Y CIIOBHAS BEPOATHOCTDH COOBITHSL.

59. Teopema yMHOKEHHUS BEPOSITHOCTEH /IS 3aBUCUMBIX M HE3aBHCUMBIX COOBITHIA.

60. CiiencTBYsI TEOPEM CIOKEHUS U YMHOKEHHUS.
61. ®opmyra MOIHON BEPOSATHOCTH.
62. dopmyia Baiieca.

63. IloBropHBIE He3aBHCHMBIE HCTbITaHus. Dopmyna beprysuim.

64. TlokasarenbHbIN 3aKOH PAaCIIpe/IeIeHHUIA.
65. PaBHOMEpHBII 3aKOH pacpe/IeIeH .
66. HopMaibHBIN 3aKOH paclpeieIeHus.
67. TIpaBUiIO «TPEX CUTMY.

68. IIpsiMas Ha IIOCKOCTH, €€ ypaBHEHHUS. B3auMHOE pacrosiosKeH e MPSIMbBIX Ha IIIOCKOCTH.

69. Ilpsmas B TPOCTPaHCTBE, €€ ypaBHEHHsA. B3auMHOE paCIOJOKEHHE MPIMBIX B

12

HPOCTPAHCTBE.
70. TIInockocTh B HPOCTPAHCTBE, €€ ypaBHEHHWsS. B3auMHOE pacrojioKeHHe IUIOCKOCTEH B
HPOCTPAHCTBE.
2. TecToBbIe MaTepHAIBI
2 -1 3
1. Ompenenurens |4 7 5| paseH ...
-6 3 -9
a. —120 0. 8 B. 0
310
2. Ompenenurens ) 9 3 | PaBeH ...
0 0 4
a. 0 6. 9 B. 24
0 -3 0
3. Onpepenurens |2 0 —2| pasen nymo npu K, paBHoM ...
k 4 2
a. 2 0. -3 B. 0

10 7 =2

4. Nauet Mmatpunsl A=| 0 3 |u B=|-3 4 |.Torgamarpuna C = A — 2B umeer BuJ ...

-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 T. ( j
5 -13
-2 -9 -2 -4 -4 -3
2 -2 1 2
5. Janst matpuiel A=3 0 —3|u B=|-1|.Tornamarpuua C = 4- B MMEET BUJ ...
4 -1 2 3
5 9
a. | -3 6. | -3 5. 5 15 15) r. 2 0 15)
13 15
6. [IpousBenenne MaTpuIl C pa3MEPHOCTIIMHA 2 x M U 2K x 3 BO3MOXKHO TIPH ...
a. m=3, k=1 6. m=2,k=1 B. m=1,k=2 r.m=2,k=3
7. Ecin (X, Y,) — PCLICHHE CHCTEMbI JINHCHHbIX ypaBHCHUH 2x+y= 3, TO X, + Y, PaBHO ...
3X+y=4
a.?2 0.1 B. 3 r. 4
8. IIponsBoaHas GyHKLUUM Y =sin (2)( _1) UMeEET BUJI...
a. 2xcos(2x—1) 6. —sin(x—1) B. 2c0s(2x—1) r. —2cos(2x—1)
9. MHOecTBO niepBooOpasubix GpyHkumn f (X) = 2e%* umeer BuA. ..
1 X 2 X
a. —3"+C 0.3e"+C B. 267 +C r e +C
10. Ha umcnoBoii npsmoii nana touka X =0,8. Torna ee «G-okpecTHOCTBI0» MOXKET SBIATHCS
WHTEpBAJ
a.(0,8;1,2) 0.(0,6 ;1) B. (0,4 ;0,8) r. (0,4;0,9)

11. UrpanpHas kocTh OpocaeTcst oJuH pa3. Toraa BEposITHOCTh TOTO, UTO Ha BEPXHEN I'paHU
BBINAZIET He 0oJiee BYX OYKOB, PaBHA. ..

a. l 0. % B. é I.
6 3 6
12. JluckpeTHas ciy4aiiHas BeTMYMHA X 33JlaHa 3aKOHOM pacIpe/iesIeHUs BEpOSTHOCTEN:

X[-1] o] 3
p 030304

w |

. Torga maTemMaTH4eCcKOE OXKHIAHUE cnyqaﬁHoﬁ BEIIMUHUHBI 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 TOTO, YTO CTY/IEHT CJacT Ha «OTJIMYHO» MEpBbIi 9k3aMeH paBHa 0,5, BTOpoit —
0,3. Torzma BEpOSITHOCTD TOTO, YTO CTYACHT CIACT Ha «OTIMYHOY» OJJHOBPEMEHHO 00a SK3aMeHa

paBHa
a. 0,8 6.0,3 B. 0,5 r. 0,15
2 1 -1 2 3
15. Jdanbr maTpuubl 4 =( B J u g_|_2 1 |. Cymmvma snemenToB Marpuubel B-A,
1 0 3
1 -1
PacIoJIOKEHHBIX Ha €€ TJIABHOW JUaroHaji, paBHa ...
a. 1 6. -1 B. 2 r. —2
2
16. 3nauenue npenena lim x4 pPaBHO
x>2 x? —5x+6
a. 2 6. -2 B. —4 r. 4
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6x° +2x° -1

17. 3nauenue npenena lim———— — paBHO
xow 4x% + 4x° +17
a. 1,5 0.—15 B. 0,5 r.—0,5

18. HeonpeneneHHsplil HHTErpa I(Zxa —3x+1)dx paBeH ...

4 2 4

x" 3x x* 3x? xt X At x

2

a ———+2x+C 0. ——=—+x+C B. ———+x+C r. =— - 4+x+C
4 2 2 2 2 2 2 2
3
19. HeonpeneneHHblii HHTErpal IBX—ZdX4 paBeH
COS™ X
a. 3tgx* +C 6. 4tgx* +C B. f"rtgx4 +C r. tgx* +C

5
20. OnpeneneHHbIid HHTETPaT I (2x —3)dx paseH ...
1

a. 11 0.12 B. 13 r. 14
3
X
21. OmpeneneHHblii HHTErpall | —————0X paBeH ...
'1[ V3x* -2
5 1 2 4
a. — 0. = B. — r. —
6 2 3 3

22. UrpanbHas KOCTh OpocaeTcsi 0JuH pa3. Toraa BEpoSITHOCTh TOTO, UTO Ha BEPXHEN I'paHu
BBINAJIET YETHOE KOJIMYECTBO OUYKOB, PAaBHA. ..

0. 1 B.

2
23. B ypHe 6 6enbix u 4 yepHbIX 1mapa. Haynauy u3BnekaroTcs 1Ba mapa. BepostHOCTh TOTO,
41O 00a Iapa oKaxyTcst OeJIoro 1BeTa, paBHa ...

a. TI.

N | —
N |
w |~

3 4 1 2
a. — 0. — B. — r. —
5 6 3 5
. x*-5x+6
24. 3nayenue npezena lim ————— paBHoO...
x—>3 X —
al 6. L 5 L 2
6 2 3 3
o2xP+2x® -1
25. 3navenwue npezena lim —————— paBHo...
x>» By —9x” +17
2 2 2 2
a. —— 0. — B. — r. ——
5 9 5 9

26. 3aaH 3aK0H pacnpe/eieHUs] BEPOSITHOCTEH TUCKPETHOM CITyJailHOM BEJIMUMUHBI X:
X| -1 0 3
p 0303 |04

. Torga ee gucniepcust paBHa...

a. 0,66 6.3.9 B. 3,96 r. 0,96
27. Jlanbl Touku A(—2; 7) u B( 6; — 1). Torga koopanHaThl cepeluHbl 0Tpe3ka AB paBHHI ...
a.(3;-2) 0.(3;2) B. (2;3) r.(—2;3)

28. lanbl Touku A(—2; 7) u B( 8; — 1). Torna koopaunatel Touku C, nensimieit orpe3ok AB B
OTHOLIEHUH 2 : 1, paBHHI ...

a.(2;2) 0.(—-2;-2) B.(2;3) r.(—2;-3)

29. Nana npsimas 3x +4y—12 =0. Ee ypaBHEeHue B OTpE3KaxX PaBHO ...

a, 4+ -1 6. X+ -1 B. 421 r.2_2Y_q
12 12 4" 3 3 4 1 3

30. YrnoBoit ko3 uument npsimoit 3x —4y —12 =0 paBeH ...



3 4 4 3
a. —— 0. — B. —— r. —
4 3 3 4
31. Ipsimbie 5x—4y—3=0 u kx—8y+3=0 mapamienssl npu K, paBHOM ...
a.— 10 6. 10 B. 5 r.—5
2 -2 1
32.Matpuna 4_|3 o _g3|HE nMeeT obpaTHOH npu K, paBHOM ...
4 k 2
a.2 0.2 B.—4 r. 4
33. Ipoussoanas Gpynkuun f (X) = (2x* —5)° umeer Buz. ..
a. 10x*(2x* —-5)* 6. 5(2x* - 5)* B. 60(2x° —5)* r. 60x*(2x%-5)*

34. YrnoBoii ko3 GHIMEHT KacaTenbHOi, IpoBeeHHoi k Tpaduky dyukuuu f(X) =2x° —5x B
TOYKE X, =1, paBeH...

a.2 0.1 B.—1 r.—2

35. Bropas npousBoanast pynkuuu f(X) =sin 2x umeer BuI. ..

a. —sin 2x 0. 2cos2x B. —25in 2X r. —4sin 2x
36. Jlanbl Touku A(—2; 7) u B( 6; 1). Torna ninuna orpe3ka AB paBHa ...

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

37. 3a1aH 3aKOH pacNpeesIeHUs] BEPOSITHOCTEW JUCKPETHOM CIIy4ailHOM BEJIMUMHBI X:
x| 1 3 4 7

p | 0301 pz |02

. Torga 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 nepneHauKysipHbI PH K, paBHOM ...
1 1 4 1
a. — 0. —— B. — r. —
5 5 5 2

39. 3ayaH 3aK0H pacnpeeIeHUs] BEPOSITHOCTEH TUCKPETHOMN CIIydailHOM BEJIMUMHBI X:
X1 1 |xa| 4 7

p |03(01]04)02

. MaremaTtnueckoe oxunanue paBHo 3,6. Torna 3HaueHue x3 paBHO. ..

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

40. Ha cOopky momafaroT JIeTaau C JABYX CTAHKOB. M3BecTHO, 4TO mepBbI CTaHOK AaeT 2%
Opaka, BTopoil — 3%. HaiiTu BeposiTHOCTH nmonajnaHusi Ha cOOpKy OpakOBaHHOM JeTallu, €ClU C
nepBoro cranka nocrynuio 200 aeranei, co Broporo — 300 neraneil.

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

3. OTKpbITHIE 32/1aHUA

0 -3 0
1. Ompenenurens 2 0 —2| paBen Hymo npu K, paBHOM ...
k 4 2
. . |2X+y=3
2. Ecmn (X,,Y,) — PELIEHAE CHCTEMBI JINHEHHBIX ypABHEHHH , TO X, + Y, PaBHO
3X+y=4

3. IIpousBoaHas GyHKIMHU Yy =sin (2x _1) HMEET BUJ ...

43



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MHoxecTBo epBoobpasHbix hyHkuuu f (X)=2e* umeer Bux ...

—

Ha Bextopax d=2i —3]+ k: b= 4. c=-2]j +3k, xak Ha CTOpPOHAX, IOCTPOCHA

nupamuaa. Toraa ee 00beM paBeH ...

2
Monynb rpaguenta yHKIUH Z = —— B Touke A(—2; 2) paBeH ...
y

O6miee pemenne nupdepeHuanbHOro ypapHenns y” = > +5 umeer BuJ ...

2

. —4

3HaueHne npesena lim—- _~  paBHO ...
x>2 x° —5x+6

Hanst Toukn A( —2; 8) u B( 7; — 1). Torna koopaunater Touku C, nensimiei oTpe3ok AB B

OTHOILLIEHUH 2 : 1, paBHHI ...

2 2

Y

X
JlaHo ypaBHEHHE THUIIEPOOIIBI T =1.Torna paccrosHue Mexay ee (poKycaMH paBHO

. Bx*+2x%-1
3HaueHue npenaena lim PaBHO ...
x>0 4x% +14x° +17

[TpousBenenne marpuil ¢ pazmepHocTIMU 2 x 3M u 2K x 3 BO3MOXKHO IIPH ...

Bropas npoussoanas ¢pyaxuuu f (X) =sin’ X umeer Buf ...

Heomnpenenennplii mHTErpan J(3X4 —5x° +4)dx paseH ...

2 -2 1
Marpuna 4_|3 4 | HE ©MeeT 0OpaTHOH mpH K, paBHOM ...
4 10 -7
2
3 . x°-16
HadeHHe npeaena |lim ———— paBHO...

x>-4 x% +5x +4

[TpousBonnas Gynkiun f(X)=In(4x —7) umeer BUT ...
Heornpenenennpiii vHTETpa _[xz sin x*dx pases ...

YrinoBoit  KOApUIMEHT  KacaTenbHOM, MpPOBEAEHHOW K  rpaduky

f () =3x* —5x® B Touke X, =—1, paBeH ...

3
OmnpeneneHHblil HHTErpai J. dx paBeH ...
1

X
V3x2 -2

Bropas npousBognast pyukmuu f(X) =Sin 2x umeer Buf ...

byHKIIUN
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22.

23.

24.

25.

26.

217.

28.

29.

30.

Heomnpenenennslii nHTErpai J.xz cos x*dx paBeH ...

5 -3 4
Onpenenurens k7 —2| =22 npu K, paBHOM ...
5 4 2

Bropas npoussoanas ¢pyukuuu f(x) =In(2x—3) umeer Bux ...

MHosxecTBoO IepBoo6pasubix hyHkuuk f (x) =2e® umeer Bux ...
5

OmnpeneneHHbI HHTErpa I (2x —3)dx paBeH ...
1

3X+2y=5,

Ecm (X, — pelIeHUEe CUCTEMBI JIMHEWHBIX YpaBHEHUN , TO +
(X Yo) — P yp {2x—5y=—22. X0+ Yo

PaBHO ...

Jlanbt Bextopbl & = (—1;3;4) u b = (1;2;—2). Toraa amuna Bextopa ¢ =2d —b pasHa ...

10 5 7 -2
Hansl MmaTpunel 4=| 0 3|u gp—|_3 4 |- Tornamarpuna C=B—24 umeer BUJ ...
-2 1 0 5
3 . 2x% +3x% -1
HaueHue npeaena lim———— — paBHO ...

x> 5x? +12x% +17

4. Knoun k OLCHOYHBIM MaTe€puajiam

4.1. TectoBple MaTepHaIIBI
OTBeTHI:

1

213|415 6 7189 (10|11(12 |13 |14 |15 |16 |17 |18 | 19| 20

B

B r a o §) a B r §) r a 0 r a B a S B )

21

22 | 23 |24 | 25|26 |27 | 28|29 | 30|31 |32|33 |34 |35 |36|37|38]|39]40

r

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

4.2. OTKpbIThIE 3a0aHUS

OTBeTHI:
1 -2 16 8
3
2 2 17 4
4x-7
2 2x-1
3 cos(2x—1) 18 —%C05x3 i
4 %e“ +C 19 -21
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5 4 20 4
3
5 NG 21 —4sin 2x
7 y:163"+§x2+clx+cz 22 1Sinx:g'i‘c
9 2 3
3 4 23 1
9 (-2,-2) 24 4
(2x -3)?
10 45 25 2% 4C
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 s
5 3 -3 =2
4 3
15 -3 30 1
6
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