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1. l'[epet[em, IVIAHUPYEMBIX PE3yJIbTaTOB Oﬁy‘-lel-llflﬂ o AMCHMIIJINHE , COOTHECCHHBIX C
INJIAHUPYEMBIMH PE3YyJIbTATAMHU OCBOCHUS IPOTrpaMMbI

1.1. OcHOBHBIE KOMIETEHINHA

Jucrumimna b1.0.11 «BrIcmias MaTeMaTUKa oOecrieunBaeT
OBJIAACHUECIIC Y FOIIMMUKOMIIETEHLIUSAMMU :
Kon
Kon HanmeHnoBanue HaumenoBaHue >Tamna 0oCBOCHUS
KOMTIETEHITUT KOMTIETEHITUU JTatia OCBOCHHA KOMIIETEHIINU
KOMITETCHIIUU
[Torydenue 6a30BBIX 3HAHUIA 1O
MaTeMaTHKe, pa3BUTHE
MOHATUMHON MaTeMaTUYECKOU
Crioco0eH oCyIecTBISATh 0a3bl ¥ HOPMHUPOBAHIE OCHOBHBIX
cbop, 00pabOTKy ¥ aHAIH3 OMNK-2.1.1.1 HaBBIKOB, HEOOXOAUMBIX IS
OIIK-2 JMAHHBIX U PEIICHUS 3a1a4 OHK—Z' 1 ’ 2’ 2’ KOJTMYECTBCHHOTO U
B cepe ynpaBieHUs o Ka4ueCTBEHHOI'0 aHAJIN3a U
NIEPCOHAIIOM peUIeHUs TEOPETUUECKUX U
MPUKIIAIHBIX 337249 B
MPAKTHYECKOW, OPraHNU3allMOHHO-
YIPABJICHYECKON ACSITEIbHOCTH
®opMUpOBaHHE OCHOBHBIX
Crioco0eH UCII0JIHb30BaTh HaBBIKOB, HEOOXOAUMBIX JJIsI
COBpPEMEHHBIE KOJIMYECTBEHHOTO H
OITK-5 nHGpOpPMAIOHHBIC OIIK-5.1.1., Ka4eCTBEHHOI'0O aHaJIU3a U
TexHoJoruu u nporpamMmmuble | OITK-5.2. PELIEHUS] TEOPETUUECKUX U
CPEeICTBa MPH pEIIeHUU MIPUKIIAIHBIX 33/1a4 B
npodecCHOHANBHBIX 3a7a4 MPaKTUYECKON, OpraHU3alMOHHO-
YIPaBICHYECKON JAesITeTHHOCTH

1.2. Pe3yabTarhl 00y4eHust

B pesynbrare ocBoenus aucumiuinHbl b1.0.11 «Bpicmiasgs mMaremaTukay AUCUUIUIAHBI Y
CTYJICHTOB JIOJKHBI OBITh CPOPMHUPOBAHBI

OT®/TD
(npu HANTUYUHK
npodcTanapTa)

KOI[ JTala OCBOCHUA
KOMIICTCHIINHN

PesynbTaTel 00y4yeHus

Ha YPOBHE 3HAHUU:
JIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX U3y4aEMbIX
MaTEMAaTHYECKUX MTOHATHUH;

OIIK-2.1.1.1

Ha ypPOBHE YMECHHM:
NPUMEHITh MaTeMaTHYECKHE METOBI K MOJICITUPOBAHHIO
YIIPaBJIEHYECKHX MPOIECCOB; aHATU3HUPOBATh
MHOT000pa3ue coOpaHHBIX JaHHBIX;

Ha YpOBHE HaBBLIKOB:
BIIaZIcCT HaBBIKAMH (OPMaTHLHOM MaTeMaTHICCKOM 3aITUCH
YIIpaBIeHYECKUX 3a/1a4; TOCTAHOBKH, PEIICHNUS 33134 U
HWHTEPHPETALUU PE3yIbTATOB;

OIlIK-2.1.2.2

Ha YpOBHE 3HaHUIL:
3HATh aITOPUTMBI, CXEMBbI, METO/Ibl ¥ PEKOMEHIAINHU IS
pelIeHus N3y4aeMbIX TUTIOBBIX MATEMAaTUIECKH
(hopManM30BaHHBIX 33/1a4;

Ha YPOBHE YMEHHUIA:




OIIEHUBATh PUCKH, COI[HATILHYIO U SKOHOMHYECKYIO
3G PEKTUBHOCTH MPUHUMACMBIX PEIICHUN B YIIPABICHUH
MEPCOHAIIOM; OIICHHUBATH 3KOHOMHYECKYIO

3¢ (HEKTUBHOCTD JCATEIHHOCTH OpPTraHU3aIHNH;

Ha ypOBHE HaBBIKOB:

COCTaBJICHUS IIOSICHEHUS X OOBSCHEHNSI N3MECHEHHS
[TOKa3aTelIeH; UCTIONIb30BaHUI MaTEMaTHIECKUX
CIIpaBOUYHUKOB U Internet-pecypcos;

Ha ypOBHE 3HAHUM:
JEMOHCTPUPYET 3HAHUE OCHOB IPOrpaMMbl aHAJIU3a
pe3yJIbTaTOB MCCJIEIOBaHUMH;

Ha ypPOBHE YMECHHM:

HCTIOJIB30BaTh METOIBI TEOPUHU BEPOSTHOCTEH H
OIIK-5.1.1. MaTeMaTHIeCKON CTATUCTUKH JISI PEIICHIS
yIpaBICHUSCKHX 32J1a4;

Ha yPOBHE HABBIKOB:

BJI4JICET HABBIKAMU IIOCTPOEHUS CTaHIAPTHBIX
MaTeMaTUYECKUX MOJENEH; MpueMaMu
WHPOPMAITMOHHOTO MOJICIIMPOBAHHS;

Ha ypOBHE 3HAHUM:

JIEMOHCTPUPYET 3HAaHUE TEXHOJIOTUH AHAIN3A
HCCIICIOBAHNM B KOHTCKCTE IIOCTABIICHHBIX IEJICH 1
3a7a4, CBSI3aHHBIX C YIPAaBJIEHYECKON NEATEIbHOCTHIO.

Ha YPOBHE YMEHUH:
OLICHUBATh POJIb COOPAHHBIX JAHHBIX JJIS pacueTa
OIIK-5.2. KQKJIOTO YIIPaBICHUYECKOTO MOKA3aTels;

Ha YPOBHE HaBBIKOB:
BIIa/IeeT HABBIKAMU MPEACTABICHHS PE3YIbTATOB
MOJICJIMPOBAHHUS YIIPABICHYECKUX TPOIIECCOB;
000CHOBaHUSI BEIBOAOB, TOTYYCHHBIX MIPH
MOJIEJIMPOBAHNUH YTIPaBIEHYECKHUX MPOLIECCOB,;
HWHTEPIPETAIUH PE3yIbTAaTOB IIPYU MOJIEIIMPOBAHUH.




2. O0beM 1 MeCTO AUCHMILIMHBI (MOAYJIsI)B CTPYKTYpe 00pa3oBaTe/iIbHOM NPOrpaMMbl

VYueobnas mucuumimaa b1.0.11 «Beicirags marematuka» BxoauT B biok 1. O0Os3arenpHas
JacTh y4eOHOro IJjlaHa U OcBaWBaeTcs Mo o4Hou ¢opme oOydeHusiBl u 2 cemectpax, oOmias
TPYIOEMKOCTh TUCIUTIIMHBI B 3a4eTHBIX eauHuIaxcoctapisieT 63E (216 gacos).

OcBoeHUE NUCLUMIUIMHBI ONMUPAETCS Ha IIKOJBHBIM Kypc MareMaTtuku. B pesynbrare
M3y4YeHUsT 00YyUaIOIMUNICS JTODKSH 3HATh ONPEACIICHUS, TEOPEMBI, IIOX0/IbI K PEIICHHUIO 3a/1a4 U3
OCHOBHBIX pa3/IeIOB MaTEMaTUKHU. 3JHAHUS U HABBIKU, MOJyYaeMble€ CTYJICHTAMU B PE3yJbTaTe
W3Y4YEHUs TUCIUIUIMHBI, HEOOXOAMMBI JIJIsi TPAMOTHOU M TTPO(EeCCHOHATBbHON padOTHI U BEACHUS
YCTEITHOW HAayYHO-HCCIIeI0BATEIbCKON PabOTHI B 001aCTH yIIPaBICHHUS.

JuctuminHa pearn3yeTcs YaCTUIHO ¢ MPUMEHEHUEM JTUCTAHIIMOHHBIX
obpazoBarenbHbIX TexHonorui (JJOT).

[To ounoit Qopme OoOydeHHS] KOJIWYECTBO AaKaJEMHUYECKUX UaCOB, BBIJCICHHBIX Ha
KOHTaKTHYIO paboTy ¢ mpemnoaaBateneM (MO BHIaM Y4eOHBIX 3aHATHH) — 98 dacoBu Ha
CaMOCTOATENBEHYIO paboTy oOydJaroruxcsi — 78 yacoB, Ha KOHTPOJIh — 4() 4acos.

dopma TPOMEKYTOUHOM aTTECTAlMM B COOTBETCTBHHM C YYEOHBIM IUIAHOM —3aueT U
JK3aMeEH.



3. ConepxaHue M CTPYKTYPa AUCHHUILINHBI (MOIYJIsT)

3.1.CTpyKTYypa QM CHUIINHBI

O0beM TUCHUITUHBI (MOYJIs1), YaC

Dopma
KonTakTHas padoTa TeKyIero
o0y4aromuxcs ¢ KOHTPOJIsI
npemnoaasareseM 1o BHAaAM ycneBaeMoc
HanmeHoBaHMe TeM .
Ne (paszeion) yueOHBbIX 3aHATHI ™F,
pasi Bcero CP | npomesxyTo
T/ JIP/ 3/ THoi
30’ 30’ 90’ KCP arrecranu
OoT oT
A0T* A N A N n
NepBHIil cemecTp
Tema 1 Martpunpl. OnipeaenuTeni. 6 2 2 2 O
Tema 2 | OGpaTHas MaTpua. PeHIeHI/I% ] ) 4 ) 0. KP
CHCTEM JIMHEWHBIX YPaBHEHHH.
Tema 3 | N-MepHOE JIMHEHHOE BEKTOPHOE g 2/2% 2/2% > o
MIPOCTPAHCTBO.
Tema 4 | Muoxecta. [Ipenemnst
nociieoBaTenbHOCTEl. [Ipeaens 8 2/2% 4/2% 2 (0]
(hYHKITHH.
Tema 5 | 3ameuaTenbHbIE IPEIEIBL. ] 5 4 5 0, KP
HenpepbiBHbIE HYHKIHH.
Tema 6 | Juddepeniuanbsaoe
ncuncienue. [IpaBuino 7 1/1* 4 2 O
Jlonurans.
Tema 7 | IIpunoskeHust Mpou3BOIHOM. 7 /1% 4 2 o
HccnenoBanue GpyHKIUU.
Tema 8 | HeompeneneHHbli HHTErpal U ] 5 4 5 o
METO/IbI €TI0 BHIYUCIICHHUS.
Tema 9 | OmpeneneHHbINA HHTErpaL. ] ) 4 ) 0. KP
dopmyna Hetotona-JleiOauIa.
[TpoMexyTO4Has aTTeCTALHS 4 3a4er
72 % %
Hroro B 1 cemectpe 2 3E) 16/6 32/4 20
BTOPOM ceMecTp
Tema 10 | [IpuMeHeHue onpeaeneHHOTO 12 5 4 6 o
WHTerpaja.
Tema 11 JJIeMEHThI KOMOMHATOPHKHY.
Benenue B Teopuio 14 2 4 8 O
BEPOSTHOCTEH.
Tema 12 OCHOBHBIE TEOPEMBI TEOPUU
. 14 2 4 8 O
BEpOATHOCTEH.
Tema 13 ®opmyna beprymnu.
[IpenenbHbIE TEOPEMBI 12 2 4 6 (0]
ITyaccona u MyaBpa-Jlannaca.
Tema 14 | CnyvaiiHble BETUYMHBI U UX 12 5 4 6 0, KP
XapPaKTEPUCTHKH.
Tema 15 3aKOHBI pacipeeneHUs 12 5 4 6 o

CIy4YallHBIX BEJIMYHUH.




O0beM TUCHUITUHBI (MOYJIs1), YaC
Dopma
KonTakTHas padoTa TeKylero
o0y4aromuxcs ¢ KOHTPOJIsI
npemnoaasareseM 1o BHAaAM ycneBaeMoc
HanmeHoBaHMe TeM .
Ne (pasxeion) yueOHBbIX 3aHATHI ™F,
pasa Bcero CP TMPOMEKYTO
BT JIP/ 3/ aHoi
30’ 30’ 30’ KCP arrecranu
OoT OoT
AO0T* A N A N n
Tema 16 | AnanuTu4eckas reoMeTpus Ha 12 > 4 6 o
IJIOCKOCTH.
Tema 17 | AHanuTHUecKasi TEOMETPUS B 12 5 4 6 0. KP
MIPOCTPAHCTBE.
Koncynpranus 2
[IpomesxyTOUuHas aTTeCTALUS 36 9K3aMEH
144
HToro Bo 2 cemecTpe (4 3E) 16 32 58 36
Bcero: 216 32/6* 64/4* 78 36
) (6 3E)

Ilpumeuanue: 4 — GopMbl TeKymero KOHTpois ycmeBaemoctu: ompoc (O), tectupoBanme (T), KOHTponbHas
pabota (KP), xomtoksuym (K), acce (3), pedepart (P), mucyt (1) u ap.

Hoctyn k/IOT ocymiecTBisieTcss KaXIbIM OOYYaIOUIMMCSI CaMOCTOSITETIHHO C JIFOOOTO
ycTpoiictBa Ha moptaie:  https:/Ims.ranepa.ru. Ilaponb W JIOTHH K  JHYHOMY
KaOMHETY/TIpO(HITI0/yIeTHOM 3aITUCH MPEAOCTABISIETCS 00yJaroIeMycCs I€KaHATOM.

3. 2. Conep:xanue JMCHUILIHHBI (MOIYJIA)

Tema 1. Marpuusl. Onpegejunrenu.

OcHoBHbIe cBeieHus1 0 MaTpunax. Knaccudukanus marpun. Onepanuy HaJl MaTpULIAMU:
CJIOKCHHEC, BbBIYMTAHHUEC, YMHOXCHHEC Ha 4YHUCIIO0, YMHOXCHUC MaTpUIl. TpaHCHOHI/IpOBaHI/IC
matpull. [Ipunoxkenue B skoHoMuke. [loHsATHE ompeaenuTeneil BTOPOro U TPETHEro MOPSIKOB.
Brruncnenue onpenenuresneil pa3auuyHbIME CIOCOOaMHU.

Tema 2. O6paTHas maTpuna. Pemienne cucreM JTMHeHBIX YPaBHEHMH.

Omnpenenenne oOpaTHOW MaTpHUIBL. YCIOBHE CYIIECTBOBAHUS OOpaTHOM MaTpHIIbI.
Haxoxxnenue oOpaTHON MaTpuilbl C TIOMOIIBI0 anreOpandeckux AonoiaHeHuil. Cucremsl
JUHEHHBIX anredpandeckux ypaBHeHuil. CucTremMa M3 m ypaBHEHHMH ¢ n HEM3BECTHBIMU (m<n).
OpHOpOoJHBIE CHCTEMBI JIMHEHHBIX YypaBHeHMH. IlpunoxeHne B skoHOMuKe. JlomycTHMbIe
npeoOpa3oBaHUsl CUCTEM JIMHEWHBIX ypaBHeHHH. MHOXecTBO perieHuil cucremsl. Perienue
CUCTEM JIMHEHHBIX ypaBHEHMH o npaBuiy Kpamepa. PemeHne cuctem IMHEHHBIX YpaBHEHHU
metonoM [aycca. Mcmonb3oBanue oOpaTHOW MaTpHUbl Ui HaXOXKIACHUS PEIICHUS CHUCTEMbI
JIMHEHHBIX YPaBHEHUM.

Tema 3. N-MepHoe JIMHeHHOEe BEKTOPHOE IPOCTPAHCTBO.




CkansipHble M BEKTOpHbIE BenuuuHbl. Onepauuy Haja BEKTOpPaMH, 3aJaHHBIMU B
KOOpAMHATHON (opme. YCIoBUS KOJUIMHEAPHOCTH U OPTOTOHAJIBHOCTH BEKTOpOB. JlenmeHue
OTpe3Ka B 3aJJaHHOM OTHOILEHUHU. YTOJ MEXIYy ABYMs BeKTopamu. CKalsipHOE NPOU3BEIECHHE
BEKTOpOB. JIuHeiHas 3aBUCHUMOCTb BeKTOpoB. basuc. Pa3snoxkeHue Bekropa mno Oasucy.
IIpunoxenune B s3koHOMHKeE. OmnpeneneHne BEKTOpa B N-MEPHOM JMHEMHOM IpocTpaHCTBE. N-
MCPHBIC BCKTOPBI H JIMHEHUHBIE oncpanvu HaJd HHUMHU: CIOXKCHHUEC, YMHOXCHHEC Ha 4YHCIIO.
EBxnmaoBo mnpoctpaHcTBO. JIuHeliHble omepartopel U MaTpuilbl. COOCTBEHHBIE 4YMCIA U
cOOCTBEHHbBIE BEKTOPBI JINHEHHBIX onepaTopoB. KBagpaTuunsie popmsbl.

Tema 4. Muoxectsa. [Ipenessl nociegosareabHocreil. Ilpexeans! GpyHKkumid.

DJeMeHTBl TEOPHH MHOXKECTB. MHOXKECTBA; CIIOCOOBI 3a/IJaHHsI MHOKECTB; OIEepaluu Hal
MHokecTBaMu.llonarue Qynkumunu. Crocobsl 3amanus ¢ysHkiuu. Knaccuduxarmus (yHKuumi.
OcHoBHble cBoiicTBa (yHKUuil OkpecTHOCTh TOUkH. OCHOBBI Teopuu mpeneno. Ilpemen
YHUCJIOBOM MOCJIENOBATEIBPHOCTH. becKoHeYHO OoJpline M OECKOHEYHO MAJIble BEIWYHHEI.
CBolicTBa NpeesioB NOCIEN0BATENBHOCTEN. OCHOBHBIE METOIbI HAXO0XKIEHHUS MTPENIETIOB.

Tema 5. 3ameuaTtesabHble npenebl. HenmpepoiBHbie GyHKINH.

OcCHOBHBIE METOJIBI HaxOXJAeHMs mnpenenoB. [IpuMeHeHHe T1epBOro M BTOPOIO
3aMeYaTeIbHOTO IIPEAEIIOB Il PACKPBITHS HEONPEAEICHHOCTEW Pa3INYHbIX TUIIOB.

HenpepriBHOCTh (pyHKIIMU B TOuke. OmnpeneneHue M KiIacCUPHUKAIUs TOYEK pa3pbIBa.
CpoiictBa HenpepbIBHBIX (¢GyHkuuid. Krnaccupukamuss Toyek paspbiBa. YCTpaHUMBIE U
HEYCTPaHUMBIE TOYKHU Pa3pbIBa.

Tema 6. ludpdepenunanbuoe ucuuciaenue. [lipasuio Jlonurass.

[Ipupamenue aprymenTa, npupamienue ¢pyHkuuu. Juddepenumposanue. [IponsBoanas.
I'eomerpuueckuit u ¢Qusnueckuit cmpicn npousBogHou. IlpaBuna nuddepennupoBanus.
Tabnuua NpPOM3BOAHBIX OT 3J€MEHTApHBIX (yHKIMHA. [loHSATHE O NPOU3BOAHBIX BBICHIMX
nopsakoB. IlpousBoanast cinoxxnoit pynkuuu. IlpomsBognas HesBHOW (yHKuuU. [IpumeneHue
MIPOM3BOIHON ISl BBIYMCIICHUS TpesienioB (mpaBuiio Jlomurans).

Tema 7. Ilpunoxenus npoussoanou. Ucciegopanue GpyHKIHH.

HeoOxomumple M J1OCTaTOYHbIE YCIOBHS BO3pacTaHus WM yObIBaHUS (DyHKUUU.
Heo6xonumble M JTOCTATOYHbBIE YCIOBHS SKCTpeMyMa (YyHKIMH. BOTHYTOCTh M BBIMYKIOCTh
rpaduka ¢ynkmun. Touka meperuda. JlocTarodHbie YyCIOBHS BOTHYTOCTH (BBIMYKJIOCTH)
rpaduka. [lonsrue nuddepenumnana. I'eomerpuueckuit cmobicn auddepennnana. Ipumenenue
muddepeHnnana K IpuOIKeHHbIM BEIYUCICHHUSIM.

HccnenoBanme pa3ianyHbIX CBOWCTB (DYHKIIMH C MOMOIIBIO NMPOU3BOAHON. Haxoxnenue
acumnToT rpaduka ¢ynkuuu. [locrpoenue rpadguka QyHKIUN MO pe3yibTaTaM MPOBEIEHHOTO
UCCIIEIOBAHMSL.

Tema 8.HeonpeneneHHbIH HHTErPaJ M METOABI €r0 BHIYMCICHHUS.

[TepBooOpasnast Qynkus. OmnpeneneHue HeonpeaeaeHHoro uHrerpana. CBolicTBa
HEOIpeeNIeHHbIX HMHTerpanoB. Tabnmuia cTaHgapTHBIX HHTerpajgoB. HemocpeacTBeHHOE
HHTCTPUPOBAHUC, MeTO)I 3aMCHBI IICPEMCHHBIX. MeTO)I HUHTETPUPOBAHUA 10 YaCTAM.

Tema 9. Onpenenennblii uHTerpaji. ®opmysa Herorona-Jleiionnua.

Omnpenenenue omnpeneneHHoro uHrerpana. ®opmyna Herorona-Jleitonuna. CsolicTBa
ONpEJIECIICHHBIX UHTErPAJIOB.

Meron 3aMeHBI NIEpeMEHHBIX. MeTO MHTErpUpPOBAaHUS 110 YaCTAM Ul ONPEICIICHHBIX
WHTErPAJIOB.

Tema 10. IlpumeHeHuHe onpeeIeHHOT0 MHTErpaJa.



[IpunoxkeHus ompeneNieHHOr0 HWHTerpaia. BelyucleHue MIomaau IIOCKONW (UTYPHI.
Brruucnenne od0bema Tena BpaiieHus. BerauciaeHue nponieHHOTO My TH.

Tema 11. DieMmeHTBI KOMOMHATOPUKHU. BBeleHHe B TEOPUIO BEPOSTHOCTEIA.

OcHoBHBIE TOHATUS KoMOMHaTOpukH. Ompenenenue u  (HopMyabl Ui TMOACYETa
MIEPECTaHOBOK, COUETaHWM, pa3MmelleHuid Oe3 MOBTOPEHHH U ¢ TOBTOpEeHUAMU. OTMBbIT.
CayuaiiHoe coObiTue. JlocTOBepHBbIE, HEBO3MOXKHBIE COOBITHS. DJIEMEHTApHBIE U COCTABHBIC
coObITud. JleiicTBus Hax citydaiHbIMU coObITUAMU. BepositHocTh. Knaccuueckoe omnpepaeneHue
BEPOATHOCTH.

Tema 12. OcHOBHBIE TeOpeMbl TEOPHHU BEPOSATHOCTEM.

OcHoBHbIE TeopeMbl Teopun BeposiTHocTed. CymMma U Npou3BEACHHE COOBITHUM.
He3zaBucumeblie coObITusi. BeposaTHOCTE CyMMBI M TPOU3BEACHUSI COOBITHH Ui IPOU3BOJIBHBIX U
HECOBMECTHBIX COOBITHIA.

VYcnoBHas BeposTHOCTb. POpMyJia NOJHON BEPOSITHOCTH. ATIPUOPHBIE U allOCTEPUOPHBIE
BeposaTtHocTH. Dopmyna baiteca.

Tema 13. ®opmyna bepnyiuun. IlpenenbHbie Teopemsbl Ilyaccoma m Myaspa-
Jlamaca.

CxeMa He3aBUCHUMBIX NOBTOpeHHH omblTa. @opmyna beprymnu. [IpenensHbpie TeopeMsl
Ilyaccona n MyaBpa-Jlatulaca B cxeme bepnymm. CrnencTBus M3 HMHTErpalbHONM TEOPEMBI
Myagpa-Jlamnaca.

Tema 14. Ciyuyaiinble BeJJMYMHbI U UX XaPAKTEPUCTHKH.

Crnyuaiinas BenuuuHA. JIMCKpPETHBIE M HENPEPBIBHBIE CIIy4aliHbIE BEIMYMHBL. Psibl
pacrpesiesieHusi, 3aKOHbl —pachpelieleHnus. XapaKTepUCTUKU: (QYHKIMS — pacHpeleeHus,
MaTeMaTU4YeCKOe OKUJaHue, TUCIIEPCUs, CpeiHee KBapaTUYHOE OTKIIOHEHUE. XapaKTePUCTUKU
JUCKPETHOM CIIy4ailHOW BEJIMYMHBI. XapaKTEPUCTUKU HENIPEPBIBHOM CIIy4YalHON BEIUYHHBI.

Tema 15. 3akoHbl pacnpenejieHusl CJIy4ailHbIX BeJIMYMH.
buHOMMaNIBHBIN 3aKOH pacnpenerncHuss. PaBHOMEpHBIN, MOKa3aTeIbHbI U HOPMaJIbHBII
3aKOH pacrnpezenenus. [IpaBuino «rpex curmy».

Tema 16. AHaIMTHYECKAs1 TeOMETPHUS HA IJIOCKOCTH.

[Ipsimass Ha mMJIOCKOCTH. YpaBHEHHs NPSAMOM Ha IUIOCKOCTH: oOllee ypaBHEHHE,
ypaBHEHHE C YIJIOBBIM KOX(P(GUIIMEHTOM, YpaBHEHHE NMPSAMOM B OTpe3KaxX, ypaBHEHHE HPSIMOH,
MIPOXOJAIIEH 4Yepe3 ABE TOUYKH, ITapaMETPUUYECKUE YPaBHEHUS IPSAMOM, ypaBHEHHE IPSAMOHN C
HOPMAJIbHBIM BEKTOPOM. Vcemosus napajiCJIbHOCTH W TNCPHCHAUKYIAPHOCTH IMPSAMBIX Ha
IJIOCKOCTH. YTOJI MKy NPsAMBIMU. PaccTosiHUE OT TOYKH 10 IPSAMOM.

KpuBble BTOpOro nopsijika: OKpy»HOCTb, JIIMIIC, Tunepoona, napadoa.

Tema 17. AHaauTHYECKasi TeOMETPHUS B IPOCTPAHCTBeE.

[InockocTe B mpocTpaHCTBE. YpaBHEHHs IUIOCKOCTH: oOllee ypaBHEHHE, YpaBHEHHUE
IUDIOCKOCTM B OTpe3KaX, YpPaBHEHHE IUIOCKOCTH, MNPOXOJAUIEH 4Yepe3 TpU  TOUKH,
IapaMeTpUYECKUEe ypaBHEHUS IIJIOCKOCTH, YPAaBHEHHUE IUIOCKOCTH C HOPMAJIBHBIM BEKTOPOM.
VYcenoBuss mapauieNlbHOCTH W MEPIEHAUMKYISPHOCTH  JBYX IUIOCKOCTEH. YTOid MexIy
IJIOCKOCTSMU. PacCTOsIHUE OT TOUKH 10 IJIOCKOCTH.

VYcenoBus mapauieNbHOCTH U NMEPIEHIUKYISAPHOCTA MPSAMOU M IUIOCKOCTU. YTOJI MEXKIY
IIPSIMOM U TUIOCKOCTBIO.

VYpaBHEHHE TOBEPXHOCTH B POCTPAHCTBE.
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4. MarepuaJibl TeKyl1ero KOHTPOJIsl yceBaeMocTH o0y4yaomuxcsi 1 GoHX OLEeHOYHBIX
CPeICTB POMEKYTOUHOM aTTeCTAMH M0 JTUCHUIINHE

4.1. Texkymuii KOHTPOJIb yCIIEBAEMOCTH

B xome peammzammu aucuurmuimHbl b1.0.11 «Bpicmias maTemaTuka» HMCIONb3YIOTCS
CJICAYIOIINE METO/Ibl TEKYILEro KOHTPOJIS YCIIEBAEMOCTH 00yYalOLIUXCSl:

Ne n/m HaumeHoBaHue TeM (pa3aesoB) MeToabt TeKkyLIEro KOHTpOIs
yCreBaeMoCTH
Ounas dpopma
Tema 1 Martpunsl. OnpeneauTen. YcTHbIH onpoc
Tema 2 OOpatnast matpuna. Perienne cucTeM JIMHEHHBIX YPaBHEHUH. YcTHbIH onpoc
Tema 3 N—MepHoe JIMHEHOE BEKTOPHOE MTPOCTPAHCTRBO. YcrHbIN onpoc
Tema 4 Mhuoxectsa. [Ipenensl nocnenoBarensHocTel. Ilpenenst o
N VYeraslil onpoc
(QYHKIHH.
Tema 5 3ameuarenbHble npezensl. HempeprbiBHbIE GYHKIHN. VYcerHslil onpoc,
KOHTpOJIbHAsi paboTa
Tema 6 JAuddepennnanbaoe ucurciaenue. [Ipasuno Jlonurans. YcTHbII onpoc
Tema 7 [Tpunokenns nponsBogHoN. MccenoBanue GyHKINN. YcrHBIN Onpoc
Tema 8 Heonpenenennslii MHTETpaJl U METOBI €T0 BBIUHCICHHUS. YcrHBIN onpoc
Tema 9 Onpenenennsiii naterpain. @opmyna Herorona-Jleliouuna. VYcTHBI omnpoc,
KOHTpOJIbHasi paboTa
Tema 10 | [IpuMeHeHHE ONIpEeICHHOTO HHTETpaja. YcTHBIH onpoc
Tema 11 DeMeHThl KOMOMHATOPUKH. BBeieHue B TEOPHIO o
BEPOSITHOCTEH. YCTHBI onpoc
Tema 12 | OCHOBHBIE TEOPEMBI TCOPHUU BEPOSTHOCTEH. YcrHBIN onpoc
Tema 13 | ®opmyna bepuymu. Ipenensasie Teopems! [lyaccona u VYcTHBI omnpoc,
Myagpa-Jlannaca. KOHTpOJIbHAsl paboTa
Tema 14 | Crny4yaiiHble BEIMIMHBI M HX XaPAKTEPUCTUKH. YcTHBIH onpoc
Tema 15 | 3akoHBI pacnpeneseHus CIy9aliHbIX BEJIHYHH. YcrHbif onpoc
Tema 16 | AHamuTHUYeCcKas TEOMETPUS HA INIOCKOCTH. VYcerHslil onpoc,
KOHTpOJIbHAs paboTa
Tema 17 | AHasmTHUECKasi TCOMETPHS B IPOCTPAHCTRE. YcTHBII onpoc

4.2. TunoBble MaTepHAJIbI TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH 00y4aI0IIMXCHA

Bonpocw ona onpoca u pewenus 3a0ay
Tema 1.Marpunbl.Onpeaennrein.
Bonpocsl 1151 ycTHOr0 onpoca:
Omnpenenenne marpuubl. Knaccudukanus marpuu.
TpaHCnIOHMpPOBaHKE MATPHULL.
CrnoxeHue U yMHOKEHUE MATPHIL.
Onpenenureny BTOPOro U TPETHETO MOPSAIKOB.
Brruucnenue onpeaenurenei pa3iuuHbIMUA CIOCOOaMH.
Hcnons3oBaHne CBOWCTB ONPEACIIATENEH IIPU UX BBIYMCIICHUH.

S S

Ilpakmuueckoe 3anamue No 1
1. Pemmuts 3amaun:
Jaubl matpuLiel A u B:
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0 !
YI(a3aTL, KaKHUE€ U3 HUKCIIPUBCACHHBIX OHGp&I.IPII’I BBITIOJIHUMBI, U BBIIIOJIHUTD HX.

a)A+ B, 6) A"+ B; B) A+ BT, r) A" + B,
n) AB; e)A'B; x) AB"; 3) BA".
2. Pemuts 3amaun [JI1', ¢.58, 62]:

1.18,1.21, 1.25; 1.42, 1.45
3. Haiitu onpeaenuresis MaTpupbl:

0 00 1
1o 0 2 -10
10 3 5 13

-3 45 6

Ilpakmuueckoe 3auamue Ne 2
1. Petuts 3amaunm [JI1, .65, 68]:

1.52; 1.65.
2. Haiitu matpuity, oOpatHyto MatpurieC, eciii OHa CyIIecTBYeT (CM. 1. 4 3aHATus 1):
0 00 1
0 0 2 -10
C=
0 3 5 13
-3 45 6
3. Haiitu panr matpuir;:
2 1 -4 -1 3 5 -2 -1 3
A=l4 2 0 B=[2 -6 0 C= 2 -6
1 -3 4 1 -3 -5 2 1 -3

Tema 2. O6paTHast MmaTpuua. Pemienne cucreM JTUHEHHbIX YPABHEHMI.
Bonpocsl 1151 ycTHOr0 onpoca:

1.  AJroput™m BBIUMCIIEHHUS OOpAaTHOW MATPHUILIbI C MOMOIIBIO ANreOpanvdeckux JOMOIHEHUH.

2. Anroput™M BBIYHCIEHHMS OOpaTHOM MaTpHIlbl NPUCOCAMHEHUEM CIIpaBa EIUHUYHON
MaTpHULIbI TOTO K€ MOPSIKA.
JlonmycTuMble TpeoOpa3oBaHUs CUCTEM JIMHEHHBIX ypaBHEHUH.
MHO0K€eCTBO pelIEHUN CUCTEMBI.
®opmynsl Kpamepa uist pelieHns CUCTEM JIMHENHBIX YpaBHEHUM.
Pemenne cucreM nuHENHBIX ypaBHEHUN MeTo1oM ['aycca.
Hcnonb3oBanue oOpaTHOM MaTpHIlbl ISl HAaXOXKICHUS PELICHUS CHCTEMbl JIMHEHHBIX
YpaBHEHUH.

Nk Ww

Ilpaxkmuueckoe 3anamue 1
1. Petuts 3amaunm [JI1, c. 109]: 2.15, 2.20, 2.23.

JI1 — nurepartypa mox HoMepoM | B CITUCKE JTUTEPATyPHI
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2. Pemuts cuctemsl ypaBHeHUM MetooM ["aycca:
2X; +X,+3X3 = 5 X, +4xy=2
4x1+2x2+6x3:8 3x1+x2+2x3:—3

X, +2x —4x,= -1 —X;t X+ X3 =5

a) ;
3. Pemuts 3anauy [JI1, c. 116]: 2.49.

Ilpakmuueckoe 3anamue 2

1. Permuts 3amaunm [JI1, c. 109 - 110, 116]: 2.27, 2.48.

2. Haiitt oOriree u 6a3ucHbIe pereHus cucteMsl ypasaeruni [JI1, c. 116 - 117]: 2.53; 2.55.

3. Haiitn ¢yHmameHTanbHbIE CHCTEMBl PEHICHUH CUCTEM JMHEHHBIX OJHOPOJHBIX YpPaBHEHUU
[JI1,c. 117 - 118]: 2.62; 2.63.

KEMC.CnaBas ckianpbl, knagoBmuk AI'FOPOB ykazan, yro Ha mepBoM ckiaae umeercsa 30
MajneHbkuX, 15 cpeaaux u 20 6oapmmx MemkoB ¢ caxapom. Beero 2850 kr. CooTBeTCTBYOIITHE
JlaHHbBIE 10 BTOpoMy ckiamy — 18, 22, 11, 2300 kr, mo TpetbeMy ckiamy — 42, 8, 29, 3100 xr.
N3yuas 5t naHHBIC, a Takke, OOpaTUB BHUMaHUE Ha (aMHIIMIO KJIaJOBINHKA, CIEIOBaTEIb A.
KameHnckas, 3Hakomasi ¢ TeopHell JHMHEWHBIX YpaBHEHMI, YCTaHOBHJIA, YTO HMMEET MECTO
HECTBIKOBKa JaHHBIX. [lokaszaTh 3TO.

Tunoevie 3a0anus 011 KOHMPOJIbHOU PAOOMbL
Pemmte cuctemMy JMHEHHBIX ypaBHEHUH YKa3aHHBIM CIIOCOOOM:
a) ¢ momotbio hopmyn Kpamepa

2x, — 3x, + x5 23,
3x, + x, — 2x, & 0,
X, — 2x, + 3x3 ( 19.
0) metogom ["aycca
[2v, - 3¢, + x = T,
Cx o+ 2v, o+ 3x, = 25
| 3¢ - T - 2x = -25.

B) C IOMOILIBIO OOPAaTHOW MaTPUIIbI

2x, — 3x, + x5 ¢ 13,
X, + 2x, — X3 ( =5,
X, — X, + 2x3 & 10.

Tema 3. N-MepHoe JTHMHeiiHOe BEKTOPHOE MPOCTPAHCTBO.

Bonpocs! 1J1s1 ycTHOrO0 onpoca:

Onepanuu Hajl BEKTOpaMH, 3aJaHHBIMU B KOOPJIMHATHOH (opMe.

Haxoxnenue yria Mexay 1ByMsi BEKTOPAMH.

CkansipHO€ IPOU3BE/IEHUE BEKTOPOB.

Berunciienne coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB JIMHEWHBIX ONEPAaTOPOB.
CocraBiieHue KBaJIpaTUYHBIX (POPM.

HccnenoBanue KBagpaTHuHON (hOPMBI Ha 3HAKOOIIPEIETIEHHOCTb.

Pasnoxxenue Bexkropa no 6asucy.

Nk W=

Ilpakmuueckoe 3anamue 1
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1. Jloka3aTh, 9YTO MHOXKECTBO JBYXMEPHBIX T€OMETPHUECKHX BEKTOPOB C 33/JIaHHBIMH Ha HEM
OTepaIysIMHU CJIOXKEHUS 1 YMHOXKCHUS Ha YUCIIO 00pa3yeT JTMHEHHOE MPOCTPAHCTBO.

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

3. Haiitm kocWHYyC yrjla MEXIy BEKTOPaMH X W y, MPHHAICKAMUMEA TPEXMEPHOMY EBKIIHIOBY
MIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0A3UCOM.

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

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

Ilpaxkmuueckoe 3anamue 2
1. Permuts 3amauwm [JI1, c. 172 - 173]: 3.72, 3.79.

Tema 4. Muo:xectBa. IIpenessl nociaenosareasnocreii. Ilpexenns gpyHkuuii.
Bonpocsl 1J1s1 ycTHOr0 ompoca:

1. Omnpenenenue npexaena.

beckoneuHo Gonblye 1 OECKOHEYHO Mallble IOCIEJ0BATEIbHOCTH.
CaoiicTBa NpeEIoB NOCIEA0BATENBHOCTEM.

OCHOBHBIE METOBI HAX0XKICHUS TIPEIEIIOB.

OKpecTHOCTh TOUYKH.

Beruucnenue npenena ¢GpyHKIuu.

[TpuMeHeHne CBOWCTB MpeienoB GyHKIUHA.

HeomnpeneneHHoCTH pa3nuyYHbIX BUIOB.

OcHOBHBIE CTIOCOOBI PACKPBITHSI HEOTIPEIEIEHHOCTEH.

ARSI AT T

Ilpakmuueckoe 3anamue 1
1. Onpenenuts 061aCTH CYLIECTBOBAHUS U 00JIaCTH 3HAUCHUH CIEAYIOIMX (DYHKIHA:

= — =log,log, x V=5
2) y—\/2+x X g YT08108,X . 5 7 sinmx
2. Iloctpouts rpaduk GyHKIMH

y=ax+b , TI€ a U b — NeliCTBUTEIIbHBIE YUCIA.
3. Peruts 3amaun [JI1, ¢.291]: 5.38(6, 1), 5.39(6, m); 5.40(0, B), 5.41(6).

2
4. Haiitu: f(x) , eCITH f(x+1):X —-3x+2
5. Pemmts 3amaun [J11, ¢.322 - 323, 328]: 6.15; 6.21.

Ilpakmuueckoe 3anamue 2

1. BerauciuTh mpeensl
2 2.1 2 _
im )2671 lim )267 lim )2671
a) “02x" - x-1; 6) “!'2x - x-1; B) “72x - x-1,
2. Pemuts 3amaun [JI1, ¢.324 - 330]: 6.47; 6.49; 6.63; 6.69.
3. Pemmuts 3amaunm [JI1, c.331 - 336]: 6.83; 6.85; 6.86; 6.111; 6.120.
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Tema S. Berunciienue npenesios. HenpepoiBHbIe pyHKIIUH.

Bonpocsl 1151 ycTHOr0 onpoca:

3ameydaresnbHbIE IPEIEIbl.

Haxosxnenue npenenoB (yHKIMU C TIOMOIIBIO 3aMeYaTeIbHbIX MPeIesIoB.
[Ipupamienue aprymenTa, npupaiiesue QyHKIUH.

HenpepbiBHOCTH. CBOMCTBA HENMPEPHIBHBIX (DYHKITHIA.

Knaccudukanus Touek paspbiBa. YCcTpaHUMbIE U HEYCTpPaHUMBbIE TOUKH pa3phiBa.

SNk W=

Tunoewie 3a0anusn 011 KOHMPOILHOU PAOOMbL:
Boeruucnure npenensi:

lim x*—4 lim 6x°+2x°—1
1. x2Xx’=5x+6 . 4. xswdX+4x°+17
“Fn:-'jn’ o Jj-n‘ A
2. U0 s s weel,
lim! I+3x)5 . l_j:_n': Joo+Te-3-J -0r-8 j|

Tema 6. luddepenunanbuoe ncuuciaenue. [ipasuno Jlonurass.

Bonpocs! 1151 ycTHOr0 onpoca:

HNuddepenuuporanue. [IpousBoanas.

I'eomeTpuueckuii u GU3NIECKUN CMBICI IPOU3BOTHOM.

[TpaBuna nquddepennmpoanus. Tabauiia MPOU3BOAHBIX OT AJIEMEHTAPHBIX (YHKIIUA.
ITonsgrue o IMPOU3BOAHBIX BBICHIUX MTOPAJIKOB.

[IpuMeneHre MpOU3BOIHOM JIJIsl BEIYUCIICHUS MpeesoB (TpaBuio Jlomurais).

Nk W=

Ilpakmuueckoe 3anamue 1
1. Permuts 3amaum [JI1, c. 378 - 383]: 7.27; 7.39; 7.55; 7.61; 7.62.
2. Haiitu mepByr0 ¥ BTOPYIO IMPOU3BOIHBIC (DYHKITHIA:

y=5"+y(x—Inx)

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

_n.2
4. HammcaTh ypaBHEHHe KacaTeIbHOH M HOpMamu K rpaduxy Qyskmum Y =3X B 33JaHHOMN
TOYKE M(—Z, 12) .
5. Pemts 3anauu [JI1, ¢.387]:7.108; 7.112.

Ilpakxmuueckoe 3anamue 2
1. Pertuts 3amaum [JI1, ¢.384]: 7.77, 7.81.
2. UccnenoBath (PyHKIUH U TOCTPOUTH UX TPAGUKH

34k
o ) 3xel . g y=x(1-3x)
3. Permute 3amaunm [JI1, ¢.361]: 7.126; 7.128.
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Tema 7. Ilpunoxenus npoussoanoi. Uccienopanue QpyHKIMH.

Bonpocsl 1151 ycTHOr0 onpoca:

1. HeoOxomumble ¥ JOCTaTOYHBIE YCIOBUS BO3pacTaHus WM yObIBaHUS (DYyHKUUH.
Heo6xonumble 1 TOCTaTOUYHBIE YCIOBHS SKCTpeMyMa (yHKIINU.

2. BorHyTocTb U BBIIYKJIOCTh rpaduka GyHKIIH.

3. Touka neperu6a. JlocTaTouHble YCIOBUSI BOTHYTOCTH (BBITYKJIOCTH) TpaduKa.

4.  HUccnenoBanue pyHKIHHA ¢ MOCIEAYIOIUM OCTPOEHUEM TpaduKa.

Ilpaxmuueckoe 3anamue 1
1. UccnenoBath (pyHKIMH U TOCTPOUTH UX TPAQUKH:

2
X 4
A2 =X
a) y=2xe T 5 YA

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

Tema8. HeonpeneseHHbIN MHTEIPAJI U METOAbI €0 BbIYMCJIEHHS.

Bonpocsl 1151 ycTHOr0 onpoca:

[TepBooOpasnas ¢pyHkuus. OnpeaeneHne HeolpeaeJICHHOT0 HHTerpaia.
CBoiicTBa HEOIPEIEICHHBIX UHTETPAIOB. Tabauia craHAapTHBIX HHTETPAJIOB.
HemocpencTBeHHOE HHTETPUPOBAHHE.

Meron 3aMeHbI IEPEMEHHBIX.

Metoa HHTETPUPOBAHHMS TIO YACTSIM.

Nk W=

Ilpakmuueckoe 3anamue 1
1. HaliTi HeonpeeneHHble HHTETPaibl METOJOM HEMOCPEACTBEHHOTO MHTETPUPOBAHHS:

fﬁ 3x°+1 i
3aH+ 4
o L g Al st

2. Penmts 3amaun [JI1, ¢.560 - 561]: 10.25; 10.32, 10.36.
3. Haiitu HeonpeieieHHbIe MHTErpajibl METOJIOM 3aMeHbI iepeMeHHoi [J11, ¢.566]:
10.43; 10.46; 10.55.

Tema 9. Onpenesiennpiii nuaTerpai. ®opmysaa Horwrona-Jleiionuna.
Bonpocs! 1151 ycTHOr0 onpoca:

Omnpenenenue onpeaeNeHHOro HHTerpaia.

®opmyna Hetotona-Jleiionuma.

CBoiicTBa ONpeIeICHHBIX HHTETPAJIOB.

HenocpencrBeHHOE MHTETPUPOBAHUE JJIS OIPEIEICHHBIX HHTErPAIIOB.
MeTto/ 3aMeHbI IEPEMEHHBIX ISl ONPEIEIEHHBIX HHTETPAJIOB.

MeTO,Z[ HUHTCTPUPOBAHUS TTO HACTAM IJIA ONPCACIICHHBIX NHTCTPAJIOB.

A

Ilpakmuueckoe 3anamue 1.
1. Pemmts 3a1aum METOAOM HHTErpUpoBaHus 1o yactsMm [JI1, c. 568 - 572]:
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10.107; 10.118, 10.125, 10.126.

2. HaiiTi HeonpeieneHHble HHTErpallbl OT pallMoOHANIBHBIX apooeit [JI1, ¢.573 - 577]:
10.137; 10.140, 10.144, 10.150.

3. Beruucnuth onpeaeneHnbie uaterpais [JI1, ¢.635]: 11.40, 11.43.

4. Haiitu mnomaau Guryp, orpaHI4eHHbIX CISAYIOIMMU KPUBBIMU

a) y=—x"+4x, y=2x . 6) y=x, y=ix

Ilpakmuueckoe 3anamue 2.
1. Petuts 3amaunm [J11, c.644]: 11.64; 11.72; 11.73; 11.84.
2. Beraucnuth HecOOCTBEHHBIN MHTETpaT

T odx
a) ° 1+X2 )
3. Permute 3amaunm [JI1, ¢.649 - 60]: 11.124; 11.128; 11.129; 11.133.

Tunoegvie 3a0anus 011 KOHMPOJIbHOU PAOOMbL:
Beruucnure nHTErpabl:

{ |i 2= 3w+l
L dr
2. ‘IW“ ;
2
[ (3x*—2x+2)dx
3. 1 ;
3
f X dx
4. 1V3x*=2

Tema 10. [IpumeneHue onpeieIeHHOT0 MHTErpaJa.
Bonpocsl /151 ycTHOT0 omnpoca:

1.  Bbluncnenue miomaay miockou Gpurypsl.
2.  Brpluncnenue o0beMa Tena BpalleHus.
3.  BbluncieHue npoiIeHHOTO My TH.

Ilpakmuueckoe 3anamue 1.

1. Pemmmts 3a1aun METOZ0OM UHTErpUpoBaHus 1o yactsm [JI1, c. 568 - 572]:

10.107; 10.118, 10.125, 10.126.

2. Haittu HeonpeieneHHple HHTErpalibl OT PalMOHATIBHBIX apodeit [J11, ¢.573 - 577]:
10.137; 10.140, 10.144, 10.150.

3. Berurcnuth onpeneneHHbie uaterpais [J11, c.635]: 11.40, 11.43.

4. Haiitu rutomaay Guryp, orpaHi4e€HHbIX CIIETYIOIUMH KPUBBIMU

a) y=—x'+4x, y=2x . 6) y=x’, y=ix
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Tema 11.91eMeHTHI KOMOMHATOPUKHU. BBe/leHHe B TeOPHUIO BEPOSITHOCTEI.

1. OcHOBHbIE MOHATHUS KOMOMHATOPUKHU.

2. Onpenenenue u GopMyibl JUId MOACYETa NEPECTaHOBOK, COYETAHMH, pa3MelleHuil Oe3
MOBTOPEHHI U C TTOBTOPEHUSMHU.

3. Omsir. CnyvaifHoe coOBITHE.
4.  JlocroBepHble, HEBO3MOXKHbBIE COOBITHS. DJIE€MEHTAapHbIE U COCTABHBIE COOBITHSL.
5. BeposrtHocts. Kitaccudeckoe onpeneseHne BEpOITHOCTH.

Ilpakmuueckoe 3anamue 1

1. Pemnts 3aa4un:

a) B paiioHHOll opraHuM3zanuu HEKOTOpol mnapTuu HacuuTbiBaeTca 150 uneHoB. CKOIBKUMH
crioco0amMu MOXKHO U30path 6 JIeJIeraToB Ha ChE3/I.

2. Pemmts 3aauu:

a) B yprae 30 mapos: 10 kpacHbiX, 5 cunux u 15 Genbix. Haittu BepoATHOCTh CITy4aifHO BBIHYTH
LIBETHOM 11ap.

0) U3 xonoap! kapt (36 kapT) HayAady BBIHUMAIOTCS TPHU KapThl. HallTh BEpOSTHOCTH TOTO, YTO
Cpeny HUX OKaXKEeTCs TOJIBKO OJIUH TY3.

3. Penmth 3agaun:

a) [laturomHOoe coOpaHME COUYMHEHUH PACHOJIOKEHO Ha IMOJKE B ciaydaiiHOM mnopsake. Kakosa
BEPOSITHOCTH TOTO, YTO KHUTH CJIEBa HANPABO B MOPsIIKE Hymepauuu ToMoB (0T 1 10 5)?

0) Haymauy B3sThIit TenedoHHBIM HOMEP cocToHT U3 5 1udp. KakoBa BeposSTHOCTH TOTO, UTO B HEM
BCe LU(PHL: pa3IUYHbIC; OJMHAKOBBIC, HEUeTHhle M3BecTHO, 4To HOMep TenedoHa HE MOXKET
HAYMHATHCS € LU PHI HOJIb.

4. Pemuts 3a1auy:

Cpenu 25 o0y4Jaromuxcs, 3 KOTOPBIX 15 eByIeK, pa3bIrPhIBAIOTCS 4 TPUTTIAIICHHUS HAa JUCKOTEKY,
MpUYeM KaXIblii MOXKET BBIMTPATh TOJBKO OAWH Ouier. KakoBa BEpOSTHOCTH TOTO, YTO CpEIU
o0Onaateneii 6uera OKaxXKyTCs IB€ JEBYIIKH U JBOE FOHOIIICH?

5. Pemts 3aaun:

a) U3 sumka, coaeprkaiiero 5 map o0yBu, U3 KOTOPBIX TPH Maphl MYKCKOI, a JIBE Maphl KEHCKOM
o0yBH, TEpeKIaAbIBAIOT HayJady 2 mapbl 0OyBU B JAPYroMl SIIMK, COJEPKAIINA OJUHAKOBOE
KOJIMYECTBO Map XKEHCKOH U MY>KCKOH 00yBH.

KakoBa BepOSITHOCTb TOro, YTO BO BTOPOM SIIUKE IIOCJIE 3TOr0 OKAXKETCS OJIMHAKOBOE
KOJIMYECTBO IMap MY>KCKOH U skeHCKOW 00yBH?

0) Jns mpoBeneHusi copeBHOBaHUA 16 BOJMEHOONBHBIX KOMaH][ pa3OUTHI MO KpeOUuio Ha JIBE
NoArpymnmnsl (MO0 BOceMb KOMaHZ B Kaxaoi). HailTwu BeposTHOCTH TOro, 4ro 1Be Haubojee
CUJIbHBIE KOMAH]IbI OKAXYTCS: B Pa3HBIX MOATPYIIAX; B OJHOU MOATPYTIIIE.

Ilpakmuueckoe 3anamue 2

1. Pemnts 3a1a4um:

a) KakoBa BepOSTHOCTb TOTO, YTO Hay/lauy OpoIleHHas! B KPYT TOYKA OKa)XETCsI BHYTPH BITUCAHHOTO
B HET'O PaBHOCTOPOHHETO TPEYTroJIbHUKA?

2. Pemmmth 3a7aun:

a) CTyieHT pa3bICKUBaeT HYKHYIO eMy (OopMyJly B TpeX CIpaBOYHUKAX. BeposTHOCTH TOTO, 4TO
dbopMyIia cogepKHUTCS B IEPBOM, BTOPOM M TPETHEM CIIPABOYHHUKAX, paBHA cOOTBETCTBEHHO 0.0,
0.7 n 0.8. Haiitu BeposSTHOCTH TOTO, YTO 3Ta (opMysa COJIEPKUTCS HE MEHee 4eM B JIByX
CIIPaBOYHHKAX.

3. Penmth 3agaun:
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a) Ha cBsske 5 kimroueit. K 3aMKy MOAXOIUT TONBKO OJUH KiItou. HaliTu BEpOSTHOCTH TOTO, YTO
noTpedyeTcss He Ooyiee JBYX TMOMBITOK OTKPBITH 3aMOK, €CIH OMPOOOBAaHHBIN KIIOY B
JNANbHEHIINX UCTIBITAHUSX HE YYaCTBYET.

4. PemmTsb 3a1a4n:

a) /[Ba crpenka caenaaud MO OJHOMY BBICTPEIY B OJIHY M Ty JX€ MHUIICHb. BeposTHOCTH
MOMNaJlaHksl B MUIIEHb [JIs nepBoro crpenka paBHa 0,8, a mma Broporo — 0,5. B mumenu
okazanach ofHa mpoOouHa. HaliTh BepOSTHOCTH TOTO, 4YTO MPOOOMHA MPUHAATIEKUT BTOPOMY
CTpEJIKY.

5. PemmnTh 3aaun:

a) V3 ypHBI copepxarieil Tpu O€NbIX U MATh YEPHBIX IIapOB, BA YEIOBEKA BBIHYJIH MTOOYEPETHO
no mapy (6e3 Bo3BpareHus). KakoBa BEpOsSTHOCTh TOTO, YTO TIEPBBIN BBIHYI O€TBIN IIap, €CIu
BTOPOU BBIHYJI YEPHBIN?

0) /[IBa crpenka moodepeaHO CTPENSAIOT MO MHILIEHH A0 TMEpBOro mnomnagaHus. BeposTHOCTh
nonajaHus AJig nepporo crpenka pasHa 0,2, a 1s Broporo — 0,3. KakoBa BEposSTHOCTb TOTO, YTO
NEpBBIN cAenaeT 00JIbLIE BHICTPEIOB?

Tema 12. OcHOBHbBIE TEOpeMbl TEOPUH BEPOSITHOCTEI.

Bonpocsl 1151 ycTHOr0 onpoca:

Cymma 1 npousBeieHHEe COOBITHIA.

He3zaBucumele coObiTusi. HecoBMecTHBIE COOBITHSL.

[Tonnas rpynna coobrTuil. [IpoTHBONOI0XKHBIE COOBITHSL.

BeposTHOCTh CyMMBI M TPOU3BEACHUS COOBITHIA /11 IPOU3BOJIBHBIX COOBITHIA.
BeposTHOCTE CyMMBI 1 IPOU3BEICHUS COOBITHIA /IS HECOBMECTHBIX COOBITHH.
YcnoBHas BEpOSTHOCTb.

dopMyIia MOIHOU BEPOATHOCTH.

ATIpHOpHBIE U allOCTEPUOPHBIE BEPOSTHOCTH.

®opmyna baiieca.

LRI R W=

Ilpaxkmuueckoe 3anamue 1

1. Penurts 3amaun:

a) HalitTu BEpOSATHOCTBH, YTO M3 BOCHBMH MAaJIbIX NPEANPHUATHN 3a TEPBBIA TOJ OOAHKPOTATCS
0osee IBYX MPEImPUITUIA.

2. Pemmmth 3agaun:

a) Ha ¢upme pabotaer 36 yenoBek. BeposSTHOCTh TOrO, 4TO JI€Hb POXKACHHUS OOYYaIOIIEroCs
MIPUXOJIUTCS. Ha OMpENeNeHHbIN JeHb rofa, paBHa 1/365. OueHUTh BEPOATHOCTH TOTO, YTO, IO
KpaitHeil mepe, 2 paOOTHHKA UMEIOT OJIMHAKOBHIN JICHb POXKICHUS.

3. Pemurte 3amaun:

a) OneHUTh BEPOSITHOCTh TOTO, YTO MPHU Pa3MEUICHUH 25 THICSY JIMCTKOB YHCIIO 3aKa30B OyIeT
HaxoJIUThCs B Ipenenax ot 45 1o 55.

4. Pemuts 3a1a4u

a) [Ipu oOcrnenoBannu ycTaBHBIX (JOHIOB OAHKOB YCTAHOBIIEHO, YTO MATask YaCTh OAHKOB UMEIOT
ycraBHblid ¢onp ceeime 100 muH. py6. Haiitm BepostHOcTh Toro, uto cpean 1800 GaHkoB
uMeroT yctaBHbli (onp cBbitie 100 muH. py6.: He menee 300; ot 300 1o 400 BKIIOUUTENBHO.

5. Pemmts 3amaun

a) llonBomHas yojka aTakyeT Kpeicep, BBIMyCKas 1O HEMY OJHY 3a JIpyroil 4 Topmenabl;
BEpOSITHOCThH TMOMagaHusi Kaxaou - 3/4. Jlrobas u3 Topren ¢ OAMHAKOBON BEPOSITHOCTHIO MOXKET
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Hp06I/ITB OJHH u3 10 orcexoB erl‘/'lcepa, KOTOPBIC B PEC3YJbTATC IOMNAJaHUS HAIIOJIHAKOTCA

Boioi. Ilpu 3amosnHeHuMM XOTS OBl JBYX OTCEKOB Kpeiicep TOHET. BBIUMCINTH BEpPOSITHOCTH

rubenu Kpeiicepa.

0) BepositTHOCTH TOrO, YTO COOBITHEA TMOSBUTCSA XOTA OBl OAMH pa3 MpPU JBYX HE3aBHCUMBIX

ucneiTanusx, paBHa 0,75. HaiiTu BEpOSITHOCTh TOSBICHUS COOBITHS B OJHOM HCIBITAHUH

(mpenmosaraeTcs, YTO BEPOSTHOCTH MOSBJICHHS COOBITHS B 000MX MCTIBITAHUAX OJTHA U Ta XKE).

Tema 13. ®opmyiia bepuysuin. [Ipenensnbie Teopemsbl Ilyaccona m Myaspa-Jlaniaca.
Bonpocsl 1151 ycTHOr0 onpoca:

Nk W=

(CxeMa He3aBUCHUMBIX IOBTOPEHUH OMbITA.

®opmyna bepnyim.

[IpenenvHas Teopema Ilyaccona.

JloxanbHas Teopema Myaspa-Jlamaca.

JlokaneHas Teopema MyaBpa-Jlannaca.
NurerpansHas reopema Myaspa-Jlamaca.
CrnenctBus u3 npeaenbHbIX TeopeM MyaBpa-Jlamnaca.

Tunoevie 3a0anusn 011 KOHMPOJIbHOU padomel:
Pemnre 3amaun:

1.

2.

(98]

N3 maptuu, B xotopoit 20 nmeraneit 6e3 medexra m S5 ¢ aedekroMm, OepyT Haymady 8
neraneid. HaliTu BepOSTHOCTB TOTO, YTO CpeAH HUX OyAeT 2 AeTanu ¢ 1e(eKTOM.

B rpynmne u3 30 yenoBek 5 oTIMYHUKOB, 10 XOpPOUIMCTOB, OCTaJIbHBIE CTYJIEHTHl UMEIOT
YAOBIETBOPUTENIbHYIO  YCIIEBAEMOCTb.  BEposATHOCT,  NpPaBWIBHOTO  OTBETAa  Ha
9K3aMEHAIlMOHHBIA BOMPOC MJid OTJIMUHMKA cocTaBisgeT 0,95, mis xopommucra — 0,8, mis
Tpoeunuka — 0,6. Hayaauy BbI3BaHHBIN CTYJIEHT call 3k3aMeH. HaliTu BepoOsITHOCTB TOTO,
YTO 3TOT CTYAEHT — XOPOIIKCT.

Momnerta nonopoiena 7 pa3. Haitnure BeposiTHOCTh TOro, 4TO repd BBIMAET 5 pas.

B nexoTopom pernone u3 kaxapix 100 cemeit 80 nmeroT MUKpOBOTHOBBIE neun. Haiinure
BEPOSATHOCTH TOT0, uTo 13 400 cemeit 300 UMEIOT MUKPOBOJIHOBBIE ITEYH.

[lo pe3ynbraram HaJIOrOBBIX IMPOBEPOK YCTAHOBJIEHO, YTO B CPEAHEM KaXKI0E€ BTOPOE
MaJioe TMPEINpUsATHE PeTHOHA MMEET HapylleHus (UHAHCOBOW AMCHUIUTMHBI. Haiigure
BEPOATHOCTH TOro, 4To M3 1000 3apeructpupoBaHHbiX B perroHe ot 480 mo 520 manbix
MPEANPUATHN UMEIOT HapyIIeHUsT PUHAHCOBOM JTUCHUTIITUHBI.

Tema 14. CnyyaiiHble BeJIMUMHbBI U UX XaPAKTEPUCTHKH.
Bonpocs! 1J1s1 ycTHOT0 onpoca:

1.
2.
3.

4,
5,

Cnyuaiinast BennunHa. JIUCKpeTHbIE U HENPEPBIBHBIE CIIy4YaliHbIE BETUYHHBI.

Psanel pacnipenenenus, 3aK0HbI paclpeaeacHusl.

XapakTepuCTUKU: (YHKIMSA paclpeneeHusi, MaTeMaTH4ecKoe OXKUIaHUE, UCTIePCHS,
CpelHee KBapaTUYHOE OTKIOHEHHUE.

XapaKTepUCTUKU AUCKPETHOU CIIy4allHON BEJIMYUHBI.

XapaKTepUCTUKN HENPEPBIBHOM CIIy4alilHOM BEJINYMHBI.

Ilpakmuueckoe 3anamue 1
1. Peumts 3agaun:
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a) BeposTHOCTH TOro, 4ro OOy4arOUMHCS CAACT CEMECTPOBBIM HK3aMEH B CECCHIO 10
muciurinHaMA u b, paBabl cooTBeTcTBeHHO 0,7 11 0,9. CocTaBUTh 3aKOH paclpeiesIeHUs Ynucia
CEeMECTPOBBIX 9K3aMEHOB, KOTOPbIE cJaCT 00YJAIOIIMIACS.

0) Jlana cyJaitHast BenmnauHa X:

Xi -2 1 2

Di 0,5 0,3 0,2
Haiitu 3aK0H pacnipenenenus cily4aiinbix BenuuuH: a) Y=3X; 6) Z=X".
[Toctpouth (yHKIMIO paclpelesieHusl, HAaWTH MaTeMaTHYeCKOe OKUAAHUE, IHUCIEPCUI0 U

CPEIHEKBaIPATUUECKOE OTKIIOHEHUE UCXOIHBIX U MOJYYEHHBIX CIyYalHbBIX BEJIMYUH.

2. Pemuts 3a1a4u:

a) CTpesok BeJIeT CTPeNsO0y Mo IEeNTH C BEPOSATHOCTHIO MONa aHus MPU KaxaoM BeicTpene 0,2. 3a
KaXJl0€ MOoNaJaHue OH IMOJy4YaeT 5 OYKOB, a B Clydyae MpoMaxa OYKOB €My HE HA4MCIISAIOT.
CocTaBUTh 3aKOH pacHpeeleHUs] Yucia OYKOB, IMOJYYEHHBIX CTPEIKOM 3a 3 BBICTpENa, U
BBIYMCIIUTh MATEMATHYECKOE 0KUIAHNE 3TOU CIy4allHON BEJIMYMHBI.

0) KontponbHast paboTa coCTOMT U3 TpeXx BOmpocoB. Ha kaxprii Bompoc nmpuBeaeHoO 4 OTBETA,
OJIUH U3 KOTOPBIX MpaBUIbHBIN. COCTaBUTH 3aKOH pacIpe/iesIeHUs Yncia MPaBWIbHBIX OTBETOB
IIPU IPOCTOM yTaJbIBaHNU. HaliTh MaTemMaTH4ecKoe OKHJAaHWE W TUCIIEPCUIO 3TOM CIydalHON
BEJINYUHBI.

B) Haiitu 3akoH pacmpezeneHus yuciia MAaKeTOB TPeX akKLWM, MO KOTOPHIM BIafeNbleM OyneT
MOJIYYeH JIOXOJd, €CJIH BEPOSATHOCTh TMONYYCHHS JO0XOJa IO KaKIOMY W3 HHX paBHa
cootBerctBeHno 0,5, 0,6, 0,7. HaiiTu Marematuyeckoe OKUJAHWE M AUCHEPCHIO JIaHHOU
CITy4aifHOM BEJIMYMHBI, TOCTPOUTDH (DYHKIIHIO paclpe/ieieHusl.

r) JIBa cTpenka caenanu mo JBa BBICTpesa Mo MUIlIEHH. BeposTHOCTh MonaiaHusi B MUIIEHb JIJIs
nepBoro crpenka pasHa 0,6, mist Broporo — 0,7. Heo0xoaumMo: cOCTaBUTh 3aKOH pacIipeneIeHus
o0IIero 4ucia MoMaJaHuii; HaWTH MaTeMaTU4ecKoe OXKUAAHUE M JUCIIEPCHIO 3TOW CIy4ailHOI
BEJINYUHBI.

Ilpakmuueckoe 3anamue 2

1. BpluMciauTe 3Ha4€HHs IUIOTHOCTU PAaBHOMEPHOIO PpaCHpENENCHUs, COCPELOTOUEHHOIO Ha
uHTepBane [a, b], 3HaueHUS (QYHKIUH STOTO PABHOMEPHOTO pacmlpeseNieHus i MacchBa
aprymeHnrTa ot -1 1o 4 ¢ marom 0,1. IToctpoenue Beimonuuth 11t @ = 1, b = 3. IIpu BeruncIeHUH
UCMOJIb30BaTh Jiorndyeckue ¢yHkuuu. [locTpouTh rpaduku IIOTHOCTH 3TOrO PaBHOMEPHOIO
pacripenenieHus 1 QyHKIMHA 3TOTO paclpeieeHusl.

2. Manoe npennpusTHE OKasbIBaeTcs OAHKPOTOM B TEUEHHE rojila C BEpOsATHOCThIO p. Haiitu
BEpPOSITHOCTH TOTO, UTO B TeueHUe rojaa 6ankporamu ctanyt 0, 1, 2, 3, 4, 5 MaibIx npeAnpUsITHIA
U3 ISITH 3aPETUCTPUPOBAHHBIX B JAHHOM PETHOHE. BBIUMCINTE € MCMIONB30BaHUEM CTAaHJAPTHOM
bynakun Excel (BMUHOMPACII) mns p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8. IlocTpouTh TOJTydeHHBIC
pactipenenenusi rpagudeckd. Haiitu Hambonee BEpOSTHOE YHCIO TNPEANPHUATHH, CTABIIUX
OaHKpOTaMH, JUIsl KaKJO0TO U3 YKa3aHHbBIX 3HAUEHUI BEPOSTHOCTH.

3. Tloctpoutp TabnuIy 3HAYEHWH IUIOTHOCTH M (YHKIIMA HOPMAJBHOTO paCIpENEICHUst C
napamMeTpamMu @ U O Ha uHTepBaie [-5, 5] ¢ marom 0,1 (c wcmosb30BaHWEM CTaHIAPTHON
¢byskuun  Excel  (HOPMPACII)). Iloctpouts  TpaduKéd  TOJTYYEHHBIX  (YHKIHH.
[Ipoananu3upoBaTh 3aBUCUMOCTb (DOPMBI M TOJIOKEHHUsI Tpaduka OT 3HAYEHHUM MapameTpoB.
OcTaHOBUTBCS Ha rpauKax CTaHAApPTHOTO HOpMaibHOTO pacnpenenenus (a =0; o= 1).

4. MWcnome3oBanne HopMmanu3oBaHHbIX 3HaueHuidi (HOPMAJIM3ALIUA), onpenenenue
KBaHTHJICH.
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[IIkonbHUK yyacTBYeT B JABYX onuMmmnuanax. Ha ogHoit on Habpan 70 6amnos, Ha npyroit — 80.
['me oH BeICTyNHI yAayHee, €ClM CpeaHHi 0ajul yJyacTHUKA MEpBOW OJMMIIMAABI paBeH 60, a
BTOpOii — 70, CTaHAapTHOE OTKJIOHEHHKE B IIEPBOM CIIy4yae paBHO 5, a BO BTopoMm — 10?

5. Tloctpoenue u aHanu3 rpauKoOB IUIOTHOCTEM M (QyHKUMH pacnpeneneHuii Ilyaccona u
OKCTIOHEHIIMAJIBHOTO C  HWCHOJNB30BaHWEM  CTaHAapTHeiXx  (yHkmmid  Excel (ITYACCOH,
SKCITPACII).

Tema 15. 3akoHbl pacnpeneieHUs1 CJAY4YalHBIX BeJTUYMH.
Bonpocs! 14151 ycTHOrO0 onpoca:

buHOMMANBHBIN 3aKOH paclpeaesiCHHUs.

3axoH pacnpezaenenus Ilyaccona.

[Toka3zaTenbHbIN 3aKOH pacpeeICHHUS.
PaBHOMEpHBII 3aKOH pacnpe/iesIeHHUs.

HopwmanbHblii 3aK0H pacnpeeneHus.

[IpaBuio «Tpex curm»

S S

Ilpaxmuueckue 3anamue 1 u 2
1. Cny4daitHas BeM4YMHA X UMEET CICAYIONIMI 3aKOH pacrpeeIeHUs.

3HauyeHue 1 2 4

BeposiTHOCTH 0,2 0,3 0,5
CocTaBuTh 3aKOH pacrnpeieneHus ciaydailHbix BenmunH Z = 2X u W = X + Y. Iloctpouth
(byHKIMU pacripeniesieHus CryqailHbIX BenudunH X, Z u W. Haiitn MaTemaTtudeckoe OXKuaaHue u
CpellHee KBapAaTUUECKOE OTKIOHEHUE Cily4ailHbIX BenuunH X, Z u W.

2. Haiitu 3akoH pacmpenefieHuss CyMMBbI JIBYX HE3aBHUCHUMBIX CIy4YaWHBIX BEJIMYUH, KaXaas U3
KOTOPBIX paclipeieieHa 1o CTaHJapTHOMY HOpMajibHOMY 3aKoHY, T.€. NV(0;]).

3. 3aKkoH pacnpeeneHus ABYMEPHOU JUCKPETHOM ciydaiiHoi BenuunHbI (X, Y) 3anan Tabnuien

o 1 2 3
1
1 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

HaiiTi: 3akoHBI pacnpeneneHnus OJHOMEPHBIX CIIydalHbIX BeIU4YHH X U Y; yCIIOBHBIE 3aKOHBI
pacnpezenieHust ciydyaiiHOW BenuuuHbl X Npu yciaoBuM Y = 2 U ciay4ailHOM BenW4uHBI Y mpu
ycnouu X = 1; BeposatHocTh P(Y >X). Onpeaenuts: KoBapHaluio U Ko3(GGUIUEHT Koppensuuu
ciy4yaiHbeIX BeqMuMH X W Y, BBIICHUTH, KOPPEIUPOBAHHBI WM HE KOPPEIMPOBAHHBI ITH
CIIy4alHbIE BEJINYMHBI.

Tema 16. AHaauTHYeCKasi TeOMeTPUS HA MJIOCKOCTH.

Bonpocs! 14151 ycTHOrO0 onpoca:

1.  IIpsmas Ha MIOCKOCTH.

2. VYpaBHeHHMsT TpAMON Ha IUIOCKOCTH: OOINee YpaBHEHHE, YpaBHEHHE C YIJIOBBIM
K03 dUIIMEHTOM, ypaBHEHUE PSIMON B OTpe3Kax, ypaBHEHHE MPSIMON, IPOXOIAIIeH yepes
JIB€ TOYKH, IApAMETPUUYECKHE YPABHEHUS NPSIMOW, YpaBHEHHE IPSMON C HOPMAJIBHBIM
BEKTOPOM.

Vcnosus NnapaajaCJIbHOCTU U NEPHCHAUKYIIIPHOCTH NPSAMBIX HAa INIOCKOCTH.

4.  Yron Mexnay npsMbeIMU. PaccTosiHUE OT TOUKH IO IPSIMOM.

(98]
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5. KpI/IBBIe BTOPOTO MOpsJAKa: OKPYKHOCTb, 3JUIMIIC, T I/IHep60J'Ia, napa60na.

Tunoegvie 3a0anus 011 KOHMPOJIbHOU PAOOMBL:

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

1. nnmHY cTOpOHBI AB;

yronA (rpagycHas Mepa);

yYpaBHEHUE CTOPOHBI A5;

ypaBHEHUE MEUaHBbI, IPOBEAEHHON 13 BepIIMHBIC)
YpaBHEHHUE BBICOTHI, IPOBEAEHHOM U3 BepIUHbIC, U €€ JUINHY;
. momans A ABC.

ITocTpOUTh aHHBIN TPEYTOJIbHUK.

O L

Tema 17. AnaauTH4YecKasi reOMeTPHUsi B IPOCTPAHCTBeE.

Bomnpoce! 1J1s1 yCTHOT0 onpoca:

1. IInockocTh B MPOCTPAHCTBE.

2. VYpaBHeHHs IUIOCKOCTH: oOlilee ypaBHEHHUE, ypPaBHEHUE IIJIOCKOCTH B OTPE3Kax, ypaBHEHUE
IJIOCKOCTH, TPOXOJAIIEH uYepe3 TpU TOYKH, MApaMETPUUYECKUE YPABHEHMS IIJIOCKOCTH,
YPABHCHHUE IIJIOCKOCTU C HOPMAJIbHBIM BEKTOPOM.

3. VYcnoBus napaliyieIbHOCTH U MEPIEHAUKYISIPHOCTH JBYX INTIOCKOCTEH.
4. Yron Mexay MIOCKOCTSIMHU.
5. PaccrosiHUE OT TOYKH 4O IIOCKOCTH.

IkaJja oneHUBaHUA
YpoBeHb 3HaHUI, YMEHUH M HaBBIKOB OOYYAIOLIETrOoCs MPU YCTHOM OTBETE BO BpeMs
MPOBEJICHUS TEKYIEro KOHTPOJs ompenensercs Oamnamu B auanazoHe 0-100 %. Kpurepusmu
OLICHWBAaHWS TPU NPOBEJCHUM YCTHOTO OIpoca SBJISETCS JEMOHCTPAlUs OCHOBHBIX
TEOPETUYECKUX TOJOXKEHUI, B paMKaxX OCBAaMBAaEMOHl KOMIIETEHIIMHM, YMEHHE IPUMEHSATh
MOJTyYeHHBbIE 3HAHHWS Ha NPAKTHKE, OBJAJCHHE HAaBbIKAMHU aHaJdN3a W CUCTEeMaTH3al[U
uHpOpMaLKU B 00J1aCTH (PUHAHCOB.

TecrupoBanue
YpoBeHb 3HaHUWI, YMEHUH M HaBBIKOB OOYYaIOLIETroCs MPU YCTHOM OTBETE BO BpeMs
MPOBE/ICHUS TEKYLIEro KOHTpouss onpezaenserca Oamnamu B auanasone 0 — 100%. Kpurepuem
OLICHMBAHUS MPH NMPOBEICHUU TECTUPOBAHMS, SBIISETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jall CTyJIEHT Ha Bompockl Tecta. [Ipu pacdere koiauuecTBa 6AUIOB, MOTYUYECHHBIX CTYJIEHTOM I10
UTOraM TECTUPOBAHMSI, UCIIOIb3YETCs cienyromas popmya:

BZEXIOO%
0

b
rae b — xonmuuecTBO 6aJIJIOB, MOJIYYCHHBIX CTYJACHTOM I10 UTOT'aM TCCTUPOBAHMUA;
B — konm4ecTBO BEpHBIX OTBETOB, JAHHBIX CTYJICHTOM Ha BOIPOCHI TECTA;
O — of11ee KOJIMYECTBO BOMIPOCOB B TECTE.

Pemenue 3axau
YpoBeHb 3HaHMM, YMEHUN U HABBIKOB OOYYalOLIErocsl MPH YCTHOM OTBETE BO BpeMs
MPOBEJICHUS TEKYIIEro KOHTPOJIs onpezensercs 6amtamu B quana3zone 0 — 100 %. Kpurepuem
OLICHMBAHUS MPH MPOBEICHUU TECTUPOBAHMUS, SBIISETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jall CTYJICHT Ha BOIPOCHI TecTa. [Ipu pacuere komuvecTBa OAIOB, MOTYYSHHBIX CTYICHTOM IIO
UTOTaM TECTUPOBAHUS, UCIIOIB3YETCs cleayromas popmyna:
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BZEXIOO%
0

b
rae b — xomuuecTBO 6aJIJIOB, MOJIYYCHHBIX CTYJACHTOM I10 UTOT'aM TCCTUPOBAHUA;
B — konm4ecTBO BEpHBIX OTBETOB, JAHHBIX CTYJICHTOM Ha BOIPOCHI TECTA;
O — of11ee KOJIMYECTBO BOIIPOCOB B TECTE.
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5. OIIeHO'-[HBIe MaTrepuabl l'lpOMB)KyTO‘-[HOfI arTeCTallMi 10 JUCHUMIIJIMHE

5.1. MeTtoanbl npoBeeHUs1 IK3aMeHa

DK3aMeH NPOBOJATCA C IPUMEHEHUEM CIEAYIOIIMX METOJIOB: METOJl YCTHOIO OIpoca Mo
BOIIPOCAM M3 TIEPEUHS MPUMEPHBIX BOIPOCOB U3 11.5.2. U BBHINOIHEHUE MPAKTUYECCKUX 3aJaHUH.

5.2. OueHo4YHbIe MaTepUAJIbl IPOMEKYTOYHOM aTTeCTalluu

Kommonent KOMIICTCHIIHN

[TpomexyTOUHBIH / KITI0OYeBOH
WHIMKATODP OLIEHUBAHUS

Kpurepuii oueHnBanus

OIIK-2.1.1.1
[Toy4yenue 6a30BBIX 3HAHUI
M0 MaTeMaTUKe, Pa3BUTHE
MMOHATUMHON MaTeMaTHYCCKOM
6a3sl 1 popMHEpOBaHHE
OCHOBHEIX HABELIKOB,
HEOOXOIUMBIX ISt
KOJIMYECTBECHHOTO U
Ka4eCTBCHHOT'O aHaJIN3a
CTaHJApPTHBIX 33]1a4
npoheccHoHaNBHOM
JIEATeIIbHOCTH

3HAEeT OCHOBHBIE MTOHSATHS,
ONpENIEICHUS], TEOPEMBI U TIOJXObI K
PELLIEHHUIO 33/1a4 U3 OCHOBHBIX
pa3AeiioB MaTEMAaTHUKH, OCHOBHBIX
MATEMATUYCCKUX MO)ICJIGfI NPUHATUA
peleHui

® 3HaeT OCHOBHBIE [IOHATHS,
OIIpENENICHNs, TEOPEMBI U
MOJXO/IBI K PELICHUIO 3a/1a4
U3 OCHOBHBIX Pa3/IeNIoB
MaTEeMaTHKH.

¢ Pemiaer TUIIOBBIE
MaTeMaTHYECKHE 3a/1a4H,
UCIIOJIb3yEeMbIE IJIS
NPUHSTHS YIIPaBICHYECKUX
peuieHui.

* VYMeeT NpUMEHSTh
CTaHIAPTHOE IPOrPaMMHOE
obecrieueHue 11t 00paboTKH
SMIIUPHYECKHUX U
IKCIEPUMEHTATIBHBIX
JIAHHBIX.

OIIK-2.1.2.2
[Nomyuenue 6a30BBIX 3HAHUI
10 MaTEeMAaTHKE, PA3BUTHE
MOHATHWHON MaTeMaTHICCKOM
0a3bl U POpMHUpPOBAHHE
OCHOBHBIX HAaBEIKOB,
HEOOXOIUMBIX IS
KOJIMYECTBECHHOI'O 1
KauyeCTBCHHOT'O aHaJIN3a
CTaHJApPTHBIX 3a7a4

Bnaneer maremMaTuueckuMu
METOJIaMH PEIIECHUS THITOBBIX
MaTeMaTUYecKHX 3ajad,
WCIIOJIB3yEeMBIX TIPH IPUHATHI
OpraHU3allMOHHO-YIIPABIEHYECKUX
peuieHuit

¢ 3HAaeT OCHOBHEIC
ONPEICICHUS U IOHSITHUS
TEOPHUH BEPOSITHOCTEH,
OCHOBBI METOIUKHU
MPUMEHEHUS
BEPOSITHOCTHBIX METOJIOB.

® VYMeer pemaTh TUIIOBbIE
3aJlaui MaTeMaTHYECKOM
CTaTUCTHUKHU, UCIIOJIb3YEMBIE
MpY IPUHATHHA

npodeccuoHaIbHOM YHPaBIEHUECKUX PEIICHUH.
JeSITETbHOCTH * Brageer cTaTUCTUYECKUMU
METOAAaMH PELICHUS
THUTIOBBIX OpTaHU3AIIMOHHO-
yHpaBIEHYECKUX 3aJau.
OIIK-5.1.1. YMeer IpUMeEHITh MATEMATHYECKHE | ® YMeeT HaXOAUTh U

DopMHUPOBaHUE OCHOBHBIX
HAaBBIKOB, HCOOXOTUMBIX IS
KOJIMYECTBEHHOIO U
KaueCTBEHHOTO aHaJIM3a U
PEIICHUS TEOPETHUECKUX U
MIPUKJIAIHBIX 33/1a4 B

MOJICJIH ITPH MTOCTPOCHUH
OpraHU3alMOHHO-YITPABICHYSCKUX
MOJENEH.

KPUTHYECKH aHAIN3UPOBATh
uHQOpMAIHIO, HEOOXOAUMYIO
JUISL peLICHHSI TOCTaBJICHHOM
3a1a4n.

¢ Bianeer MeTonuKo
MOCTPOCHUS, aHATIN3a U

MIPAKTHYECKOM, MIPUMEHEHUS
OpraHU3alHOHHO- MaTEMAaTHYECKIX MOJEIEH
YIIPaBJIECHYECKOMN JUIsl OLEHKU COCTOSIHUSL U
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JCATCIIBPHOCTH

IIPOrHo3a pa3BUTUA
SKOHOMHUYECKHX SBJICHHUI U

IIPOIIECCOB.
OIIK-5.2. Brageet meToaukoit mocTpoeHus, YMeer mpuMeHsITh
dopMupoBaHUE OCHOBHBIX aHaJIn3a U MPUMECHEHUS COBpPEMEHHBIHT
HAaBBIKOB, HEOOXOIUMBIX IS MaTeMaTHYECKUX MOIEIEH ISt MaTeMaTHYECKHI

KOJIMYECTBEHHOTO H
KayecTBEHHOTO aHajIMu3a U
PEIICHUs TEOPETUUECKUX U
MIPUKIIATHBIX 3a/1a9 B
MPaKTUYECKOH,
OpraHu3aluOHHO-
YIIPaBICHYECKON
JESITETPHOCTH

OILICHKH COCTOSAHHA U IIPOIrHO3a

Pa3BUTHUA SKOHOMUYCCKUX SIBIICHUM U

mpouecCoB.

WHCTPYMEHTApUM SISt
pelIeHus yIpaBIeHYECKUX
3a/ad.

Bunaneer ocHOBHBIMU
npreMamMu paboThI C
MH(QOPMALIIOHHO-
KOMMYHUKallMOHHBIMH
TEXHOJIOTUSAMU TpU

NPOBEJICHUN TEOPETUIECKUX
pacueToB 1 00paboTKe
AKCIICPUMEHTAIBHBIX JTaHHBIX
JUTSL peIICHUS
yIpaBJICHUYECKHX 3a/1a4.

BOHpOCBI K 3a4€Ty o JUCHUIIJINHE «BbIcIIasi MaTeEMAaTHKA)

Ornpeznenenne MaTpuIlbl, KitacCupUKamusa MaTpuil. [[edcTBus Hax MaTpUIlaMu.
Onpenenureny 2ro u 3ro NOpsAIKOB: HAX0XKIECHUE, CBOWCTBA.

Haxoxnenne oOpaTHON MaTpuIlbl pa3IMuyHbIMU CIIOCOOaMH.

[IpaBuno Kpamepa pemenust cucteM JIMHEWHBIX YPaBHEHUH.

Merton ['aycca penieHust CUCTEM JTMHENHBIX YpPaBHEHUM.

Penienue cuctem JTUHEHHBIX YPaBHEHUH ¢ TOMOIIBI0 OOPAaTHON MaTPHIIBI.

CoOCTBEHHBIE YHC/Ia U COOCTBEHHbBIE BCKTOPBbI JIMHEMHBIX OIIepaToOpPoOB.

Onpenenenne QPyHKIUHU, cCIocoObI ee 3aaannsi. OCHOBHBIE CBOMCTBA (DYHKITUH.

BbeckoneuHo Gosbast 1 6eCKOHEUHO Manasi (PyHKIIHS.

1.

2.

3.

4.

5.

6.

7.  BeKTOpHI U IEHCTBHS HAJlI HUMH.

8.  PasnoxxeHue BekTopa mo 6azucy.

9.  JluHeiiHbIE ONIEPATOPBHI.

10.

11. Ksaaparuunas ¢popma.

12. Tlonstue MHOXecTBA. JIeHCTBUS HAJl MHOYKECTBAMU.
13.

14.  OKpecTHOCTh TOUKH.

15. TIlpenen nocnenoBatenbHOCTH. [Ipenen pyHKImH.
16.

17. Teopema 0 6ECKOHEYHO MAJIbIX (PYHKIIHSIX.

18.  CaoiicTBa Npenesos.

19. 3amedarenbHbIE TIPEIETBI.

BOHpOCbI K 3K3aMCHY 110 JUCHUIIJINHE «BpIciasi MaTeMaTHKA»

[IpousBonnas ¢pyHKuMH. 3a1a41, TPUBOJIAIINE K HOHATHIO IIPOU3BOAHOM.

HeoOxoaumble 1 10CTaTOUYHbIE YCIOBHS BO3pacTaHUs U yObIBaHUS (DYHKIIUH.
Heo0xoauMele U 1ocTaTOUYHbIE YCIOBHS SKCTpeMyMa (YHKIINH.

1. Ilpupamienus aprymeHTa u GyHKLIUH.

2. TlonsTue HENpepHIBHON PYyHKIINU.

3. Touxka pa3psiBa. Knaccugukaius Touek paspbiBa.
4.  CaoiicTBa HENPEPHIBHBIX (QYHKIIHII.

5.

6. T'eomerpuueckuil CMbICT IPOU3BOAHOM.

7. Huddepenuupyemas GyHKIHSL.

8. OcHoBHble paBuiia AUPPepeHInpoOBaHus.
9.  IlpaBuno Jlonuras.

10.

11.
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12.  TIlepBooOpasHasi GyHKIHS.

13. HeonpeneneHnHslii MHTErpai u ero cBoiicTBa. Tabiuia CTaHIaPTHBIX HHTETPAJIOB.

14. OnpeneneHHbIN UHTETPAT U €70 CBOWCTBA.

15. ®opwmyna Herorona-JlelOnua.

16. ®opmyna HHTErpupOBaHHs IO YacTAM JUIsI HEOINPEIEICHHOIO U ONPEIEIIEHHOrO
UHTETpaJioB.

17.  Meron 3aMeHbI IEPEMEHHBIX JIJIs1 HEOIIPEIEIEHHOTO U OIIPEIEIEHHOIO HHTETPAJIOB.

18. TlepBooOpa3Has QpyHKIHSI.

19. HeonpeneneHHbI HHTErpal U €ro CBOICTBA.

20. Tabnuia craHIAPTHBIX UHTETPAJIOB.

21. OmnpeneneHHbIN HHTETPAJ U €TO CBOWCTBA.

22. ®opmyna Herotona-Jleitbuua.

23. ®opmyna HHTErpUpPOBaHHSA IO YacTAM JUISI HEOIPEIEICHHOIO U  ONPEIEIIEHHOTO
MHTETpaJioB.

24. Meron 3aMEHbI IEPEMEHHBIX JIJIs1 HEOIIPEJIETIEHHOTO U ONPENIEICHHOIO HHTETPAJIOB.

25. @yHKIHWA HECKOJIBKUX ITEPEMEHHBIX.

26. YacTHble MPOU3BOAHBIE 1-T0 U 2-T0 MOPSAAKOB OT (DYHKIIUHU JBYX MEPEMEHHBIX.

27. OCHOBHBIE IOHATHUS TEOPUU BEPOSITHOCTEM.

28.  OcHOBHBIE TOHATHSI KOMOMHATOPHUKH: IEPECTAHOBKH, COYETAHUS, Pa3MEILICHHS.

29. CnyyaifHoe coObITHE, BUABI CITy4allHBIX COOBITHH.

30. BeposTHOCTH COOBITHS, KIIACCHUYECKOE OTIPEICTIEHUE BEPOSITHOCTH COOBITHS.

31. OcHOBHBIE CBOMCTBA BEPOSITHOCTH.

32. CnydaiiHble COOBITHS M UX OIMCAHUE.

33.  OcCHOBHBIE TEOPEMBI TEOPUH BEPOATHOCTEN.

34. TlousTHE CyMMBI COOBITHH.

35. CoObITHSI COBMECTHbBIE U HECOBMECTHbIE

36. Teopema CIOXEHHUS BEPOSTHOCTEH HECOBMECTHBIX COOBITHUM, MPOU3BOJIBHBIX COOBITHI H
COOBITHH, 00pa3yIONMIUX MOJHYIO TPYIIITY.

37. IIpoTHBOMOOXHBIE COOBITUS M COOTHOIIEHUE MEXITY UX BEPOSITHOCTAMH.

38. TlonsTue mpousBeAeHUS COOBITHH.

39. CoObITus 3aBUCHMBIEC U HE3aBUCHMBIE. Y CIIOBHAsI BEPOSITHOCTb COOBITHSI.

40. Teopema YMHOKEHHUS BEPOSITHOCTEH JIJIs1 3aBUCUMBIX U HE3aBUCUMBIX COOBITHH.

41. CnencTBus TEOPEM CIIOKEHUS U YMHOKEHUS.

42. ®opmyna MOJTHON BEPOSTHOCTH.

43. ®opmyna baiieca.

44. TloBropHble He3aBUCUMBIE HcnibITaHuA. Popmyna bepHyiu.

45. Iloka3aTenpHBIN 3aKOH paclpeesICHUH.

46. PaBHOMEpHBII 3aKOH pacnpeacICHUN.

47. HopmabHBIH 3aKOH pacipeesICHNUs.

48. Ilpsmas Ha TUIOCKOCTH, €€ ypaBHEHUS. B3anMHoOe pacnoyioKeHne MpsIMbIX Ha TJIOCKOCTH.

49. IlpsmMas B TIpOCTpaHCTBE, €€ YypaBHEHUA. DB3auMHOE pacroyioKeHHE TPSMBIX B
MIPOCTPAHCTRBE.

50. [IlnmockocTe B NpOCTpaHCTBE, €€ ypaBHEHHsA. B3anMHOE pacrnosoXkeHHe IJIOCKOCTEN B
MIPOCTPAHCTRBE.

IkaJja oneHUBaHUA
YpoBeHb 3HaHUI, YMEHUH M HaBBIKOB OOYYaIOLIETrOCs MPU YCTHOM OTBETE BO BpeMs
MPOBEJICHUS TEKYIIEro KOHTPOIs omnpezensercs 6amnamu B quana3zone 0 — 100 %. Kpurepuem
OLICHMBAHUS MPH MPOBEICHUU TECTUPOBAHMS, SBIISETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jall CTyJIEHT Ha Bompockl Tecta. [Ipu pacdere koiauuecTBa 6AUIOB, MOTYUYECHHBIX CTYJIEHTOM I10
UTOTaM TECTUPOBAHMUS, UCIIOIB3YETCs cleayromas popmyna:
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BZEXIOO%
0

2

rae b — xonuuecTBo 6aymIoB, MOMyYEHHBIX CTYACHTOM MO UTOraM TECTUPOBAHMUS,
B — konm4ecTBO BEpHBIX OTBETOB, JAHHBIX CTYJICHTOM Ha BOIPOCHI TECTA;
O — o011ee KOJIMYECTBO BOIIPOCOB B TECTE.

YpoBeHb 3HaHWW, YMEHUH W HABBIKOB OOYYaIOMIETOCs NMPH YCTHOM OTBETE BO BpEeMs
MIPOMEXYTOUHOW aTTECTAlMH OINPENEIIeTCS OIEHKAMU «3a4TEHO», «HE 3aYTCHO»,«OTIUYHOY,
«XOPOIIO», «YyIOBIECTBOPUTEIBHO» M «HEYIIOBICTBOPUTEIbHO». KpuUTepusMU OIICHUBaHHS Ha
9K3aMEHE SABISETCA JEMOHCTpAllMs OCHOBHBIX TEOPETHYECKUX IIOJIOKEHHH B pPaMKax
OCBaWBaeMON KOMIETCHIIUH, YMEHHE TIPUMEHSTh TOJy4YCHHbIC 3HAHUS HA MPAKTHKE, OBJIAJICHUC
HaBBIKAMU peIIaTh CTaHAAPTHBIE 3aJa4d NPO(ECCHOHAIBHOW JEATEIBHOCTH HAa OCHOBE
nHpopManmoHHOM U OMOMMOTrpadUIecKorl KyJIbTyphl C IPUMEHEHHEM WHGOPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTMA M C Y4YETOM OCHOBHBIX TpeOOBaHUN HWH(POPMAIIMOHHON

0€30IacHOCTH.

[Ipu ouleHUBaHUM PE3YIHTATOB OOYUEHHSI HCIIOIB3YETCS CIASAYIONIAs MIKajla OI[CHOK:

100% — 90%
(3a4TeHo / OTIMYHO)

Otamel ~ KOMIIETEHIIMH,  TNPEIYCMOTPEHHBIE  00pa3oBaTeNbHOM
NporpaMMoi, c(hOpMHUpPOBaHBI Ha BBICOKOM ypoBHe. CBoOoOgHOE
BIaZICHUE  MaTEepPHalOM, BBISBICHHE  MEXKIPEIMETHBIX  CBS3EHl.
YBepeHHoe BJIaACHHUC MOHATHHHBIM arrapaTom JUCHUIIIINHBI.

[IpakTueckue HaBBIKH npodeccruoHaIbHON JIEeATEIbHOCTH
chOpMUPOBaHBI ~ Ha  BBICOKOM  YpOBHE. CnocobHOCTh K
CaMOCTOSTENILHOMY HECTAHAAPTHOMY PEIIECHUIO MPAKTUYECKUX 3a4a4
89% — 75% Oransl KOMIIETEHIIUH, IIpelyCMOTPEHHbIE 00pa3oBaTeNbHOM
(3auTeHo / xopouo) IIPOrpamMMoi, c(hOpMHUPOBAHBI JOCTaTOYHO. [eranbHoe

BOCIIPOM3BEJICHHE Yy4yeOHOro wMarepuana. IIpakThyeckue HaBBIKU
npoeCCHOHATBPHOW ~ JIEATENbHOCTH B 3HAYUTEIBHOW  Mepe
copmupoBanbl. [IpHUCYTCTBYIOT HAaBBIKM CAMOCTOSATEIBHOIO PELICHUS
PAKTUYECKUX 33]1a4 C OTJAEIbHBIMH 3JIEMEHTaMU TBOPYECTBA.

74% — 60%
(3aureHo /
YAOBJIETBOPHUTEIHHO)

Orarnsl KOMIIETECHIINH, IIPEAYCMOTPEHHBIE 00pa3oBaTesIbHOMI
nporpamMmoii, copMupoBaHbl Ha MHUHHMMalIbHOM YypoBHe. Hamuune
MUHUMAaJIbHO JOIyCTUMOI'O YPOBHSl B YCBOGHHUU y4eOHOro Marepuala,
B T.4. B CaMOCTOSATEJIBHOM DEIIEHUWH NPAKTHUUECKUX  3ajad.

[IpakTnueckue HAaBBIKU npodeccuoHanbHOM NEeATEIIBHOCTU
c(opMHPOBAHBI HE B IOJIHOM Mepe.
menee 60% Orarbl KOMIIETEHIINH, MIpeyCMOTPEHHBIE 00pa3oBaTeNbHOI

(ue 3auTeHo /
HEYIOBJICTBOPUTEIBHO)

nporpamMmoii, He chopmupoBanbl. HeoctaTouHbIM ypoOBEHb YCBOCHHUS
MOHATUMHOTO amnmapara W Hanuuue (parMeHTapHbIX 3HAHUHA 110
muctummHe.  OTCyTCTBME MMHHMAIbHO JONYCTMMOIO YpPOBHS B
CaMOCTOSITEJIbHOM PEIlIEHUU TMpakTU4YeckuX 3anad. [IpakTtuyeckue
HaBBIKH TPO(PECCUOHATILHOM JIeATEIbHOCTH He C(OPMHUPOBAHBI.

CDOHZ[LI OLICHOYHBIX CPCACTB HpOMe)KYTOqHOﬁ aTTeCTallui MO0 AUCHUININHEC MPEACTABJICHBL

B MPWJIOXKEHUH 1.
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6. MeToguyeckue MarepuajJbl M0 0CBOCHUIO ITUCHUIIJIUHBI

PexoMeHganuu no NJIaHUPOBAHUIO U OPraHU3ALMM BPpeMeHH, He00X0IMMOr0 HA U3yUYeHue
JUCHUILINHBI

CTpykTypa BpeMeHHU, He00X0IMMOI0 HA U3yYeHHUe U CHUIIHHbI

dopma U3yueHUs AUCHUTUTHMHBI Bpewmsi, 3aTpaunBaeMoe Ha U3yueHUE
IACIUIUINHEL, %
N3yuenue nureparypbl, pPeKOMEHAOBAHHON B 40
yueOHOM IporpaMme
Pemienue 3aiay, npakTUYECKUX YIIPAXKHEHUN U 40
CUTYAIIMOHHBIX TIPUMEPOB
N3yueHue TeM, BBIHOCUMBIX HA 20
CaMOCTOSITEIIbHOE PACCMOTPEHHUE
Hroro 100

PexomeHnaanum no noAroToBKe K NPaKTHYeCKOMY (CEMHHAPCKOMY) 3aHATHIO

[IpakTudeckoe (CEMHHApPCKOE) 3aHATHE — OJHA W3 OCHOBHBIX (DOpM OpraHH3aIUU
y4eOHOro Tmpollecca, MpeAcTaBisgionias co0Ol KOJJIEKTUBHOE OOCYXJACHHE CTyJEeHTaMU
TCOPCTUUCCKHUX U MPAKTUYCCKUX BOIPOCOB, PCHICHUC MPAKTUYCCKUX 3a/]ad MOJ PYKOBOACTBOM
npenogaBatesnsi. OCHOBHOM 11€JIbIO MPAKTUYECKOTO (CEMUHAPCKOT0) 3aHATHSI SBJSETCS POBEpKa
I‘JIy6I/IHI)I IMOHUMAaHHA CTYyACHTOM I/I3yllaeMOI>'I TEMBI, yqe6H0r0 Marepurajia 1 YMCHUSA HU3JIOXKUTH
€ro CcoJep)KaHhe SCHBIM U YETKUM S3BIKOM, PAa3BUTHE CAMOCTOSATEIBHOTO MBIIUICHUS H
TBOPUECKON aKTMBHOCTM y cTyAeHTa. Ha mnpaktuueckux (CEMHMHApCKMX) 3aHITHUAX
MperonaraeTcsd paccMaTpuBaTh HauOojiee BaKHbIE, CYIIECTBEHHBIC, CIOXHBIE BOIPOCH
KOTOpBIE, HauboJee TPy IHO YCBAaUBaIOTCA CTyieHTaMu. [Ipy 7TOM rOTOBUTHCS K IPAKTUYECKOMY
(ceMMHapcKOMY) 3aHSATHIO BCerja Hy»XHO 3apaHee. [loArotoBka K MIPaKTHUECKOMY
(ceMuHApCKOMY) 3aHATHUIO BKJIIOYAET B ce0sl Cieylolee:

o 00s3aTeIbHOE O3HAKOMIJICHHE C IUTAHOM 3aHATHS, B KOTOPOM COJICPIKATCS OCHOBHBIC
BOTPOCHI, BEIHOCUMBIC Ha 00CYK/ICHHE;

o M3YYCHHE KOHCIIEKTOB JICKIMH, COOTBETCTBYIOIIMX pa3/CioOB ydYeOHHKA, Y4eOHOTro
OCOOWsI, COIePKAHUS PEKOMEHIOBAHHBIX HOPMATHBHBIX IPABOBBIX AKTOB;

o paboTa ¢ OCHOBHBIMHU T€PMUHAMH (PEKOMEH/IYEeTCS X BBIYYHTB);

o W3YYCHHE JIOTIOTHUTEIBLHON JTUTEPATYPhI TI0 TEME 3aHATHUS, JIeNIast P dTOM HEOOXOIUMBbIC
BBIITUCKH, KOTOPBIC TIOHAI00SATCS TIPU 00CYKICHUHM Ha CEMUHApE;

o (GOopMyJIMPOBaHME CBOCTO MHCHHS IO Ka)XJIOMy BOIIPOCY H apTyMEHTHPOBAHHOE €ro
000CHOBaHUE;

o 3aliCh BO3HUKIIUX BO BpPEMsS CaMOCTOSTCILHOW padoOThl ¢ y4eOHUKaMU W HAyYHOU
JUTEPATYPhI BOITPOCOB, YTOOBI 3aT€M Ha CEMUHAPE TOJYYHUTh HA HUX OTBETHI,

o oOpariieHue 3a KOHCYJIbTAIUEH K MPEToaaBaTelIio.

[IpakTnyeckue (CeMHMHapCKHE) 3aHATUS BKJIIOYAOT B ce0sl U CHELHAIbHO
MOJITOTOBJICHHBIE pedepaTsl, BHICTYIUICHUS N0 KaKOH-TTMOO CIIOKHOW WM 0CO00 aKTyaIbHOM
npobaeme, perienue 3a1a4. Ha npaktuueckoM (CeMUHApCKOM) 3aHATHH CTYJEHT IPOSIBIISET CBOE
3HAHUE MpeaMeTa, KOPPEKTUPYeT WH(POPMALHUIO, TOJYYEHHYIO B TIpOLEcCe JEKIHMOHHBIX M
BHEAYJIMTOPHBIX 3aHATUH, GOPMUPYET OIpeesIeHHbII 00pa3 B ri1a3ax MpernoiaBaTess, MoxyqaeT
HAaBbIKM YCTHOM pEYH U KYJIbTYpPbI IUCKYCCUH, HABBIKU MTPAKTUUECKOIO PELIEHUS 3ajau.

Pexomenaanuu mo H3YYCHHUIO MECTOAUYIECCKUX MATEPHAJTIOB
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Meroanueckue Marepuanbl MO JUCHUIUIMHE TO3BOJIAIOT CTYAEHTY ONTUMAaJIbHBIM
00pa3oM OpraHu30BaTh MPOIIECC U3YUCHHUS TaHHOW TUCIUTUTMHBL. MeToanYecKue MaTepraibl 1Mo
JTUCIUIUTAHE TPU3BaHbl MMOMOYb CTYACHTY TOHATH CHENU(UKY H3y4aeMoro Marepuaia, a B
KOHEYHOM HUTOTe€ — MaKCHMaJIbHO IOJTHO M KAa4eCTBEHHO €ro OCBOMTh. B mepByr ouepenb
CTYJIEHT JIOJDKEH OCO3HATh IpPEJIHAa3HAYeHHE METOAMYECKHMX MaTEpHalIOB: CTPYKTYpY, L€ U
3amaun. {7 3TOro OH 3HAKOMHTCS C MpPeamOyJIoi, OTJIaBIICHUEM METOAMYECKUX MaTephajoB,
TrOBOpsl HMHaye, OCYUIECTBISET IEPBUYHOE 3HAKOMCTBO C HUM. B pasnene, MOCBAIIEHHOM
METOAMYECKUM PEKOMEHJAIMSAM T0 W3YYCHHUIO JUCIUIUIMHBI, TPUBOIATCS COBETHI IO
TUTAHUPOBAHMIO U OPTaHU3AIMHA HEOOXOAUMOTO I U3YUYCHHsSI JUCHIUTUIHHBI BPEMEHH, OMTUCAHHE
MOCJICIOBATEILHOCTH  JCUCTBUH  CTyJE€HTa  («CIEHApUH  W3Y4YEHUS  JTUCHHUTLIIUHBD),
pPEKOMEHIAIMU 10 paboTe ¢ JUTEepPaTypOl, COBETHI MO MOJATOTOBKE K dK3aMEHY M Pa3bsCHEHUS
[0 TMOBOJY pabOThl C TECTOBOM CHUCTEMOW Kypca W HaJl JAOMAIIHUMHU 3aJaHusMu. B nemom
JaHHBIE METOJUYECKHE PEKOMEHJAIMK CHOCOOHBI OOJEerduTh U3yYeHUE CTyJEeHTaMHU
JTUCIUIUTMHBL W TIOMOYb YCHENIHO CcIaTh JK3amMeH. B pasnene, conmepxkamiem ydeOHO-
METOANYECKUE MaTepUalibl TUCUUILIIUHBI, COACPKAHNUE MPAKTUUECKUX 3aHATUN MO JTUCLUUILIMHE,
CJIOBapb OCHOBHBIX TEPMUHOB JUCIUTUINHEI.

PexomeHnganum mo caMocTosITeJIbHOM padoTe CTyIeHTOB

HeotrpemieMbIM 371eMEHTOM y4eOHOrO IMpoLeccasBIsSeTCsl CaMOCToATeNbHass pabora
cryaenta. llpu camocrosTenbHOM paboTe OOCTUraeTcss KOHKPETHOE YCBOEHHE YueOHOTro
MaTepuaia, pPa3BUBAIOTCS TEOPETUUYECKUE CIOCOOHOCTH, CTOJb BAaXKHBIE MJISI COBPEMEHHOI
MOJTOTOBKU CIeMaIicToB. DOpMBI caMOCTOSTENbHON pabOThl CTYIACHTOB MO JHCLUIUIMHE:
HalMcaHWe KOHCIEKTOB, MOJTrOTOBKa OTBETOB K BOIIPOCaM, HamucaHHe pedepaToB, pelIeHHE
3aj1a4, UCCIIEI0BATENIbCKAs padoTa, BHIIOJHEHUE KOHTPOJIBHOM paboTHI.

3amanust JUIsI CAaMOCTOSITENIBHOM palOThl BKIIOUAIOT B C€0S KOMIUIEKC aHAITMTHUYECKHUX
3aJJaHUN BBIMIOJTHEHHWE, KOTOPBIX, MpEINoyaraeT TIIATeIbHOE HM3Y4YeHHE HAaydyHOW U ydeOHOM
JUTEepaTyphl, MEPUOJUYECKHX HU3JIaHUM, a TakKe 3aKOHOJATEeNbHBIX W HOPMAaTHUBHBIX
JOKYMEHTOB TMpe/ularaeMelx B M. 7.4 «YdeOHas auTepatrypa UM pecypchbl MHPOPMALMOHHO-
TEJIeKOMMYHUKAaMOHHOW  cetu  «MHTepHeT»,  ydeOHO-MeTojauyeckoe  olecnedeHue
CaMOCTOSITENILHOM paboThl 00ydYarONIMXCsl MO AUCHUILIUHE». 3allaHus MpPEeOCTaBIISIOTCS Ha
MIPOBEPKY B MIEYaTHOM BHJIE.

Ha camocrostensHyto paboty cryneHtoB mno aucuumianHe b1.0.11  «Beicmas

MAaTEMATUKa»BBIHOCATCA CIICAYIOIINEC TCMBI:

Ne Ounas
Tema Bonpocsl, BbiHOCHMBIe HAa CPC
n/n dopma

1 Matpuisl. OnpeneauTeny.

OcCHOBHBIE CBEICHUS O MAaTPHULIAX.

Omneparuu HaJl MaTPUIIAMH. O

OmnpenenuTeny MaTpUIl U UX CBOMCTBA.

OcHoBHble noHsATUSA 0 CJIY.

Pemenne CJIY mo popmymnam Kpamepa.

Pemenue CJIY metomom ["aycca 0. KP

OOparHast MaTpuIa. ’

Pemenne CJIY ¢ momMompio 0OpaTHOH

MaTpHLIBbIL.

3 N—MmepHOe NTMHEWHOe BexTopHoe npocTpaHCTBO.

BEKTOPHOE NPOCTPAHCTBO. 2. Pa3mepHOCTb U 6a3UC BEKTOPHOTO
MIPOCTPAHCTBA.

3. Jluneiinblii oneparop. CoOCTBEHHBIE o
BEKTOPBI ¥ YHCIIA INHEHHOTO OIlepaTopa.

4. EBKJIHMIOBO IPOCTPAHCTBO.

KBagpatnunas ¢popma.

4 MHuoxectBa. [Ipeneist 1. TloHsiTHE MHOKECTBA. 0

2 Ob6parnas matpuna. Pemenne
CUCTEM JINHEUHBIX YPaBHEHUM.

DA W =P =

p—

9]
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[IOCJIEIOBATEIBHOCTEN.
[Ipenensr pyHKIUH.

kW

ITonsTHe npenena ynucnoBom
MOCIIEI0OBATENNLHOCTH.

[onsiTre npenena QyHKINN.

CBoiicTBa MpeeIioB.

[NonsiTue 6ecKOHEYHO MajIol ¥ OECKOHEYHO
OOJIBITION BEJTHIMHEL

3ameyarenbHbIC TPeIeIbl.
HenpepriBHbIe GyHKIHH.

PackpeiTie HEOTIPEIeICHHOCTEMH.
3aMeyarebHbIe IPEAeIbl.
HenpepbsiBHOCTE QYHKIUH.

Touku pa3pbiBa.

CBoiicTBa HENPepBIBHOHN PyHKIINH.

O, KP

Huddepennuansaoe
ucuucnenue. [Ipasuio
Jlonurans.

PNAN B LW =R WD =

ITonsiTHE TPOU3BOIHOM.

Cxema BBIYHCIIEHUS IPOU3BOIHOM.
[IpaBuna nuddeperumpoBanus.
dopmynsl uddepeHIUPOBaAHHS.
[IpousBoaHas ci0KHON QYHKIHH.
[IpousBoHbIE BBICIINX MOPSAKOB.
IIpaBuno Jlonurans.

OcHoBHEIE TeOpeMbl AU (HepeHIHaTEHOTO
WCUHUCIICHHS.

[IpunoxeHus: NpoOU3BOJHOM.
HUccnenoBanue GpyHKIUM.

MOHOTOHHOCTh (DYHKIIHH.
OKcTpeMyMBbl QYHKIUH.
Breinykiiocts QyHKITUH.
AcnMnToTsI Tpaduka HyHKITHH.

HeonpeneneHnHbiit HHTErpa u
METOABI €I'0 BBIYUCICHUA.

e N PR S

[Tonstue nuddepennnana.
[epBooOpa3Has GyHKINU.
Heonpenenenuslii uHTErpal.

CBoiicTBa HEONIPEAEICHHOIO HHTErpaa.
Crroco0Ob!I BEIYUCIIEHUS HEOTPEACICHHOTO
WHTErpaa.

OnpeneneHHslil HHTErpal.
®opmyna HeroToHa-
Jle#iOnuma.

[u—

kW

[lonsiTHe onpeneneHHoro HHTEerpaa.
I'eoMeTpudeckuii CMbICI ONPEACIIEHHOTO
UHTErpaja.

CBoiicTBa onpeeIeHHOr0 HHTErpaina
®opmyna Hetorona-JlerOHMIIA.
CrocoObl BBIYUCIICHUS ONPEIETIEHHOTO
UHTErpaja.

O, KP

10

HpI/IMCHeHI/Ie OIIPEACIICHHOI'O
HHTEIrpaja.

Brruncnenne miomany miockoi Gpurypsl.
Brruucnenne oobema Teia BpaleHus.
BeluncieHne NpouIeHHOTO MyTH.

11

OneMeHThl KOMOWHATOPHUKH.
Benenue B Teopuro
BEPOSATHOCTEH.

—_ L DN —

OneMeHTbl KOMOWHATOPHUKH.

1.1. IlpaBuiia CyMMBI U IPOU3BENCHHUS.
1.2. Pa3mewueHusl.

1.3. IlepecTaHOBKH.

1.4. Coueranus.

Kiraccudukarust coOBITHIA.

JeticTBus HaJl COOBITHSIMU.
Krnaccuueckoe onpeaeneHre BEpOSTHOCTH.

12

OCHOBHBIE TEOPEMBI TEOPUU
BEPOSITHOCTEH.

Teopema ci10KeHUS BEPOSTHOCTEM.
YcaoBHAs BEPOSTHOCTh COOBITHH.
TeopeMbl YMHOKEHHSI BEPOSTHOCTEH.
Teopema ci10KeHUS BEPOSTHOCTEM.
TeopeMa noJIHOHN BEPOSTHOCTH.
Teopema baiieca.

13

®opmyina bepryu.
[IpenenbHbIe TEOPEMBI

ITyaccona u Myaspa-Jlamnnaca.

W= R W =R w

Teopema bepnysu.
Teopema Ilyaccona.
JlokanpHas Teopema Myaspa-Jlamaca.

O, KP
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4. MWurerpanbHasg Teopema MyaBpa-Jlamaca.

—

14 | CnydaiiHbple BETMYUHBI U UX [lonsTre ciryyaiiHON BENUYHHBI.

XapaKTEPUCTUKH. 2. 3aKOH pacmpelencHus cydalHon
BEJTMYNHBL.

3. MaremaTn4yecKue JeHCTBUS Hal
CIIy4allHBIMU BETHYHMHAMH.

4.  YucioBble XapaKTEPUCTUKU TUCKPETHOMN 0)
CJIy4aillHOW BEJIMYMHBL.

5.  ®yHKuus pacupenencHus JUCKPETHON
CJIy4aiilHOW BEJIMYUHBI.

6. IlnoTHOCTB pactpezeneHus HeMPEePHIBHOM
CITy4yailHOW BEJTMYMHBIL.

15 | 3akoHbI pacupeneneHus
CIIy4ailHbIX BEJTUYHH.

buHOMMaNBHBIN 3aKOH pacpeaeacHs.
3axoH pacnpenenenus Ilyaccona.
IToxazaTeNbHBIN 3aKOH pacIpeICIICHUs.
HopmManbHslii 3akoH pacnpenenenus
PaBHOMEpHBII 3aKOH pacnpenencHus..
[IpaBUIIO «TPEX CUTMY.

16 | AHanuTudeckas reoMeTpus Ha
IUIOCKOCTH.

[IpsiMast Ha IIOCKOCTH.

YpaBHeHUs NpsIMON Ha IIOCKOCTH.
VYcnoBus mapannensHOCTH U
MePIEeHANKYIISIPHOCTH IPSAMBIX Ha
MJIOCKOCTH.

4. VYron Mexnay npsmeiMu. PaccrosiHue ot
TOYKH JI0 TIPSIMOH.

Kpussie BToporo nopska.

WY RN

O, KP

17 | AHanuTHYeckas reoOMeTpus B
IIPOCTPAHCTBE.

[InockocTh B IPOCTPAHCTBE.
YpaBHEHUS MJIOCKOCTH.

YcnoBus napayuienbHOCTH U
HNEPIEHINKYISIPHOCTH ABYX IUIOCKOCTEH.
VYron Mexny miuockocTsiMu. PaccTosHue ot
TOYKH JI0 MIIOCKOCTH.

4. VYcaoBus mapaienbHOCTH U
NEPIEHINKYISIPHOCTH IPSMON U TIIOCKOCTH.
VYroa Mexny npsMON U IIOCKOCTBIO.

6. VYpaBHEHHE MOBEPXHOCTH B MPOCTPAHCTBE.

9]

Pexomengauuu no padore ¢ JJurepaTypou

[Ipu m3ydennn kypca yueOHOW MUCHUIUIMHBI 0COO0O€ BHMMaHHUE CJelyeT OOpaTHTh Ha
PEKOMEHYEMYIO OCHOBHYIO U JIOTIOJIHUTEIIBHYIO JIUTEPATYPY.

BaxHBIM 37IEMEHTOM MOATOTOBKH K CEMUHAPY SIBJISAETCS TITyOOKOe H3y4eHHE OCHOBHOM M
JIONIOJTHUTENBHOM JTUTEpaTyphl, PEKOMEHIOBAaHHOM 110 TeMe 3aHsTHs, a TAKXKe MEPBOUCTOYHHUKOB.
[Tpu 3TOM MOJIE3HO MPOYUTAHHYIO JIUTEPATYPY 3aKOHCIIEKTUPOBaTh. KOHCIIEKT JOKEH OTBEYaTh
TpeM TpeOOBaHUsAM: OBITh COJEpIKATENbHBIM, IO BO3MOXHOCTH KpaTKUM M IPaBUIBHO
0 OpMIICHHBIM.

ConeprxaTenbHBIM €0 CJelyeT CUUTATh B TOM CIydae, €CIM OH NepeacT BCe OCHOBHBIE
MBICIH aBTOPOB B IEJIOCTHOM BHJAE. M3JTO0XKHTH TEKCT KpPaTKO — OSTO 3HAYMT IepeiaTh
COJIep)KaHUEe KHWTHM, CTaTbU B 3HAUUTENILHOW Mepe cBouMH cioBamu. [Ipu 3TOM cneayer
NPUIEPKUBATHCS TIPAaBUJIA - 3alMCBIBATH MBICIH aBTOpa pabOTHI JIMIIB TOCIE TOTO, KaK OHa
XOpOIIO MOHATAa. B TakoM ciydae mocraBieHHas Lenb Oyaer focturayra. L{lutupoBats aBTOpoB
U3y4aeMbIX padoT (C 00s3aTEIbHON CCHUIKOW Ha MCTOYHHUK) CIEAYET B T€X CIIydasx, €CIU HaJo
3aIlMCBIBAaTh OYE€Hb BA)KHOE ONpPE/IEICHUE WU M0JIOKEHHE, 0000IIatoNH1ii BEIBOI.

Baxxxo u BHenHee opopmiieHrne KOHCIIEKTa. B ero Havane Hao yka3aTh TeMy CEMHHApA,
JaTy HaIlMCAHUs, Ha3BaHUs JIUTEPATYPHBIX HCTOYHUKOB, KOTOpBIE OyAyT 3aKOHCIIEKTUPOBAHBI.
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I'myGokas camocTosTeNbHas paboTa HajJl HUMH 00€CIIeUUT YCIEeITHOe YCBOCHUE U3y4aeMOit
JUCLUTUINHBL.

OguuM W3  BaXHEMIIMX CPEICTB CEPBE3HOTO  OBJAJCHUS TEOPHUEH  SBISAETCS
KOHCReKmupoeanue nepeoucmoyHuKos.

Jnst cocTaBiieHHs KOHCIIEKTa PEKOMEH/IYeTCsl CHavyasla MpOYUTaTh paboTy LEIUKOM, YTOObI
YSICHUTB €€ 001Ul cMbICI U cofepkanue. [Ipr 3ToM MOKHO c/ieniaTh IOMETKH O €€ CTPYKType, 00
OCHOBHBIX IIOJIOXKEHUSX, BBIBOJAX, HAJ0 CTapaTbCs OTIMYATh B TEKCTE OCHOBHOE OT
BTOPOCTENIEHHOT O, BBIBOJIbI OT apTyMEHTOB M JI0KA3aTENbCTB. ECIM €CTh HEMOHATHBIE CII0BA, HAJIO
B DHLUKJIONEIMYECKOM CJIOBape HalfTH, U4TO ATO CIOBO 0003HAUaeT. 3aKOHYMB uTeHHe (maparpada,
TJIaBbl, CTaThH) HAIO 3aJaTh cebde BOMPOCHI Takoro pona: B uem rmaBHas mbiciab?KakoBb
OCHOBHBIE 3BEHbs JOKazaTeinbcTBa e€e? UTo BbITEKaeT M3 yTBepkAeHMH aBTopa? Kak 3To
COIJIACYETCS C TEM, UTO YK€ 3HAETE O MPOUYUTAHHOM U3 JPYTHX UCTOYHHUKOB?

SlcHOCTB W OTYETVIMBOCTH  BOCHPUATHS ~ TEKCTa  3aBUCUT  OTMHOIOIO:  OT
COCPEIOTOYEHHOCTH CTYACHTAa, OT TEXHWKM YTEHHsA, OT HACTOWYMBOCTH, OT SPKOCTH
BOOOpaXeHUsI, OT TEXHUKU (PUKCUPOBAHMS MPOUYUTAHHOTO, HAKOHEILI, OT 3PYIUIMU — OOIIelHn B
KOHKPETHO paccMaTpuBaeMoi mpooieme.

Pe3ynbraToM nepBOHAYaIbHOTO YTEHUS JOJDKEH OBITh MPOCTON MIAH MeKCma u YemkKoe
npeocmaenenue 0 HeACHbIX Mecmax, OTMEYECHHbIX B KHHre. [locie mnpenBapHUTEIBHOTO
O3HAKOMJICHUS, IIPU TOBTOPHOM UYTEHUU CIEIYET 6blOCIUMb OCHOGHBLIEMBICIU AGMOPA U HUX
pa3BUTHE B MPOU3BEACHUHU, OOpAaTUTh BHHUMAaHHE Ha OOOCHOBAHME OTAENbHBIX MOJOXKEHHUH, Ha
MeToAbl W (opMBI J0OKa3zaTeNnbCTBa, Haubosee spkue MpuMepsl. B xome 3Toit paboThI
OKOHYATeJIbHO OTOMpaeTcsi MaTepuan JUisl 3aliCH U ONpENeNseTcs €€ BUI: HJIaH, Mme3UChl,
KOHcnexkm.

[Inan 3TO KpaTKWi, MOCJIENOBATEIbHBIN NEPEUYEHb OCHOBHBIX MBICIIEH aBTOpa. 3amuch
IIPOYMUTAHHOTO B BUJE TE3UCOB — HTO BBIABJICHHUE M 3aIIUCh ONOPHBIX MBICIEH TeKcTa. PasHuma
MEX/1y IJIAHOM U Te3UCaMH 3aKII0YaeTcs B CIEAYIOIIEM: B IUIaHE MBICIh Ha3bIBaeTCs (CTaBb
BCErja BOMpOC: O 4YeM ToBopuTca?), B Te3nucax — (Gopmynupyercs — (4YTO UMEHHO 00 3TOM
ropopurca?). 3amuch OMOPHBIX MBICIAEH TEKCTa BakKHA, HO TIOJHOTO MPEACTaBICHHUS O
IIPOYMTAHHOM HAa OCHOBAHHM IOJO0OHOMN 3alMCH HE COCTaBHUIIb. BaXXHO OCMBICIHUTDH, KaK aBTOP
JIOKa3bIBa€T CBOIO MBICIb, KaK YOEXIaeT B HMCTUHHOCTU CBOMX BBIBOJIOB. Tak BO3HHKAaeT
KOHCIIeKT. dDopma 3amucH, KaKk Mbl YK€ OTMETWIH, YCIIOXKHSETCA B 3aBUCUMOCTH OT LEJIEH
paboTHI: TUIAH — O YeM?; Te3UCHI — 0YeM? YTO UIMEHHO?; KOHCTIEKT — O YeM? 4TO UMEHHO? Kak?

KoHcnekt — 3TO KpaTkoe NOCIEeN0BaTEIbHOE M3JI0KEHHE cojep:kaHus. OCHOBY €ro
COCTABJISIET IIJIAH, TE3UChl W BBINUCKA. HeJoCTaTkM KOHCHEKTHPOBAHUSA: MHOIOCIOBUE,
LUTUPOBAHUE HE  OCHOBHBIX, @  CBSA3YIOIIMX  MBICIEH, CTPEMJICHHE  COXPaHUThb
CTHJIMCTUYECKYIOCBSI3aHHOCTh TEKCTa B yullepO ero Jjormdeckoi crpoiHoctu. Ilpucrymate k
KOHCITIEKTUPOBAHHIO HEOOXOIMMO TOT/Ia, KOTa CIOXKHINCh HABBIKM COCTABJICHUS 3aIIMCH B BHJIE
pa3BepHYTOro MOJPOOHOrO IUIaHA.

dopma 3anmucH MpU KOHCIEKTUPOBAHMU TpeOyeT 0co0O0ro BHUMAHUS: Ba)KHO, YTOOBI
COOCTBEHHbBIE yYTBEPKACHUS,PA3MBILUICHUS HAJl IPOYUTAHHBIM, YETKO OTAEISUIUCH MPH 3aIHUCH.
PasymHee BBIHOCUTH CBOM IOMETKHM Ha LIMPOKHUE IOJIA, 3aIMCHIBATh HA HUX JOIOJHUTEIbHBIC
CIpaBOYHbIE JaHHBIE, IOMOTAIOIINE YCBOCHUIO TEKCTa (J1aTa COOBITHS, YIIOMSHYTOTO aBTOPAMU;
CBEIICHM O JIMIE, Ha3BaHHOM B KHUTI'€; TOUHOE COZAEpkKaHHE TEPMHHA). Eciau KoHcnekTupyercs
TEKCT BHYIIUTEIBHOIO 00beMa, HEOOXOIMMO YKa3bIBaTh CTPAHUIIBI KHUTH, KOTOPHIE OXBATHIBAET
Ta WM UHAs 4aCTh KOHCIIEKTA.

Jlns ynobcTBa MOJIB30BAHMS CBOMMH 3alMCSIMH Ba)KHO O03arjIaBUTh KpPYIHBIE YacTH
KOHCIIEKTa, IOAYEpKUBas 3a20106ku. CleqyeT TNOMHUTh O Ha3HAYEHUM KpPacHOM CTpOKH,
CTPEMUThCS K YETKOM rpaduke 3amucedl — ycTynamu, KOJOHKaMH. M3nmarath riilaBHbIE MBICIH
aBTOpa W HUX CHCTEMY apryMEHTOB  HEOO0XOAWMO IPEHMYILECTBEHHO CBOMMH CJIOBaMH,
nepepabarbiBass TakuM 00pa3oM HH(OpPMAINIO,— TaK TMPOXOIUT YSICHEHUE €€ CyTH. MBEICIb,
(bpa3bl, MOHATHIE B KOHTEKCTE, MOTYT IpuoOpecTH 0oJiee MpoCTpaHHOE M3JI0kKeHne B 3anucu. Ho
TEKCT OpPHUTMHala CBEPTHIBAETCS, U CTYJIEHT, OTpadaTbiBasi JIOTUYECKOE MBIIUICHUE, YUUTCS
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BBIJICJIATE TJIaBHOE U 00001IaTh OJHOTHIIHBIC CYXJAEHUs, oJHOpoiHble (akTel. Kpome Toro,
Jienasi 3arrcy CBOMMHM CJI0BaMM,0000111as1, CTYJCHT YUUTCS MUCbMEHHON peyu.

3HaHue o0IIeH cTpaTeruu YTeHus,, TEXHUKHU COCTABJICHUE TUIaHa M Te3UCOB ONpEIeNsieT U
TEXHOJIOTMIO KOHCIICKTUPOBAHUA:

o BHMMATEJIbHO YUTATh TEKCT, IOMYTHO OTMEYas HEMOHSATHBIEMECTa, HE3HAKOMbIE TEPMHHbI
Y TIOHATHUS. Boinucams na nonsa 3na4eHNE OTMEUCHHBIX ITOHSATHH.

o Opy TEPBOM YTEHUU TEKCTa HEOOXOAMMO COCTaBHTb €T0 HPOCHON  NJaH,
MOCJIE0BATEIbHBINA MEPEUYCHb OCHOBHBIX MBICJIEH aBTOpA.

o IpU TIOBTOPHOM YTEHUHM TEKCTa BBIACIATH CUCHEMY O00KA3ameabCcme OCHOBHBIX
MOJIO’KEHUH paboThI aBTOpA.

o 3aKJIFOUUTENBHBIN ATalm paboOThl ¢ TEKCTOM COCTOMT B OCMBICIICHUU paHee OTMEYECHHBIX
MECT U UX KPaTKOH MOCIIeI0OBATEIHHON 3aITUCH.

o MIPU KOHCIIEKTUPOBAHUU HYKHO CTPEMUTHCS GbIPA3UNLL MBIC/Ib AGMOPA CEOUMU C10BAMU,
ATO MOMOTAET 00Jiee TITyOOKOMY YCBOEHHIO TEKCTa.

o B paMKax pa0oThl HaJ MEPBOMCTOYHUKOM BAKEH YMENbId ombop yumam. Heobxoaumo

YUUTHIBaTh, HACKOJIBKO SIPKO, OPHTHHAIBHO, C)KAaTO W3JIOXKEHa MbICTb. LluTupoBarth
HEOOXOIMMO Te CYXKICHHS, Ha KOTOpPbIE BIIOCIEICTBMM BO3MOXKHA CCBhUJIKA Kak Ha
ABTOPHUTETHOE M3JI0’KEHHE MHEHHS, BHIBOA MO0 TOMY HJIF HHOMY BOIIPOCY.
KoncnexkTrpoBaTh 11€7€c000pa3Ho He Ha OTJIEIFHOM JIMCTE, a B O0IIel TeTpaau Ha OJJHOM
crpanuie smcra. OOOpOTHas CTOpPOHA JIMCTa MOXKET OBITh HMCHOJIB30BaHA JUIS JIOMOJHCHUH,
HEOOXOJMMOCTh KOTOPBIX BBIICHUTCS B JaibHeiIIeM. [Ipy KOHCHEKTUPOBAHUHU JUTEPATYpPHI
CIIETyeT OCTABUTH IUPOKHE TOJIsI, YTOOBI 3amicaTh Ha HUX TUIaH KOHCTieKTa. [Tosst MoryT OBITh
MCTIOJIb30BAHBI TAKXKe JUIS 3alIMCH CBOMX 3aMEUaHMi, JOTMOJHEHUH, BOIIpocoB. IIpu BeicTyIIIeHUN
Ha CEMHHAape CTYACHT MOXET II0Jb30BaThC CBOMM KOHCIEKTOM ISl  IIUTUPOBAHUS
NepBOUCTOYHUKA. Bce obOyuaromuecs BHUMATENbHO CIYIIAIOT BBICTYIUIEHHUS OJHOTPYIITHUKOB,
OTMEUAIOT CIIOPHBIC WM ONIMOOYHBIC TIOJIOKEHHSI B HUX, BHOCST ITOTIPABKH, MPECTABISIOT CBOM
peleHus: 1 000CHOBaHUS 00CYKIaeMBbIX POOIEM.
B koHIIe ceMmrHapa, Kora Mmpero1aBaTelb MOIBOAUT UTOTH3AHATHS, CTYACHTHI C YIETOM
peKoMeHaluil mpenoaaBareNs U BBICTYIJICHUH COKYPCHUKOB JIOMOJIHSIOT WM HUCHPABISIOT
CBOM KOHCITEKTHI.

PexoMenganum Ajsi MOATOTOBKH K IK3aMeHY
[Ipy DOArOoTOBKE K SK3aMEHy CTYJIEHT BHHMMATEIIBHO IPOCMATPUBAET BOIPOCHI,
MpeIyCMOTPEHHbIE pabodell MporpaMMoi, W 3HAKOMHUTHCS C PEKOMEHJIOBAHHOW OCHOBHOM
nurepatypoil. OCHOBOM I Cla4M HSK3aME€Ha CTYJECHTOM SIBIISIETCS W3YYEHHUE KOHCIEKTOB
JEKIMH, TPOCIYIIAHHBIX B TEUEHUE ceMecTpa, WHopMaius, TMOMyueHHas B pe3yJbTare
CaMOCTOSITENTLHOU pabOThl B TEUEHHE CEMECTpA.
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7. Y4eOHas 1uTepaTypa v pecypchbl HHPOPMANMOHHO-TEIeKOMMYHHKAIMOHHOM CeTH
«MHTepHeT», y4eOHO-MeToAnYecKoe o0ecneyeHre CaMOCTOATEIbLHOI PadoThl
00y4Yaromuxcs mo AMCUUIJInHe (MO1YJII0)

7.1. OcHoBHAas JuTEpaTypa.

1. Boromomo, H.B. Maremarnka: yueOuuk qis  By3oB/  H. B. boromosnos,
I1. K. Camoiinenko. — 5-¢ u3m., mepepad. um gom. — Mocksa : M3gatensctBo Opaiir,
2023. — 401 c. — (Beicmee oOpazoBanue). — ISBN 978-5-534-07001-9. — Texkcer :
3JE€KTPOHHBIN /l O6pa3oBarenbHas mwiardopma FOpaiir [caiiT]. —

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

2. Kpacc, M. C. Maremartuka B 3KOHOMHKe. Ba30BbIil Kypc : y4eOHUK it OakanaBpoB /
M. C. Kpacc. — 2-e u3n., ucnp. u gon. — Mocksa : MznatensctBo Opaiit, 2021. —
470 c.— (bakanasp.bazoBeiii  kypc). — ISBN 978-5-9916-3137-2. — Tekcr
AJIEKTPOHHBIN /l OO6pa3oBarenpHas miardopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/487773

3.  Maremarnka A7 OKOHOMHUCTOB. IIpakTHKyM : y4yeOHOe mocoOue s By30B /
O. B. TatrapaukoB [u 1p.]; mox obmei penakmueit O. B. TarapaukoBa. — Mockaa :
WznatensctBo FOpaiit, 2023. — 285 ¢. — (Bwiciee oopazoBanue). — ISBN 978-5-9916-
8868-0. — Tekct : snextpoHHsid // OOpa3oBarenbHas twiatdopma lOpaiit [caliT]. —
URL: https://urait.ru/bcode/511190

4.  Ilumaues, B. C. Bricimas MmaTtemartuka : yuebHoe mocoodwue aist By3os / B. C. Illumaues. —
8-e u3x., mepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 447 ¢. — (Boiciiee
oOpaszoBanue). — ISBN 978-5-534-12319-7. — Tekcr : anekrponHnsiii // Obpa3zoBaTenbHas
iatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/510530

5. lwumnaues, B. C. Bricmas maremaruka. [lomusrit kype B 2 T. Tom 1 : ydeOHHK 11t By30B /
B. C. lllunayes ; nox pegakuuedn A. H. Tuxonosa. — 4-e u3a., ucnp. u gon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 248 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-
07889-3. — Tekcr : anektpoHHbIN // ObOpazoBatenbHast miatrgopma FOpaut [caiiT]. —
URL.: https://urait.ru/bcode/513025

6. Illumaues, B. C. Briciias maremaruka. [Tomusiii kype B 2 T. ToMm 2 : yueOHUK 11t BY30B /
B. C. [llunayes ; nox penakuuen A. H. TuxonoBa. — 4-e uzn., ucnp. u non. — Mocksa :
WznarensctBo HOpaiit, 2023. — 305 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-
07891-6. — Tekcr : anekTpoHHbI // Obpa3oBarenbHas riardpopma FOpalT [caiiT]. —
URL: https://urait.ru/bcode/513026

7.2. Ion0JTHUTEILHAA JIUTEPATyPa

1. Byrpos, f.C. Beicmias wmaTtemaTHka. 3aJayHUK : ydeOHOoe Tmocobue s BY30B /
4. C. byrpos, C. M. Hukonscknii. — Mocksa : U3narensctBo FOpaiit, 2023. — 192 c. —
(Beicmiee obpazoBanue). — ISBN 978-5-9916-7568-0. — TekcT : AIEKTPOHHBIN //
O6pazoBatenpHas wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511713

2. Kmommn, B.JI. Beicmas maremaTuka Juis SKOHOMHCTOB. 3aJlaud, TECThI, YIPaXHEHHUS :
y4eOHUK M TpakTukyM s By3oB/ B.JI. Kmommu. — 5-e u3zg., mepepab. u gom. —
MockBa : WzgarensctBo IOpaiit, 2023.— 165c.— (Bricumiee o0pa3oBanue). —
ISBN 978-5-534-03124-9. — Tekcrt : anektponHbiii // OOpa3oBaTenbHas miatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510653

3. IlaBmouenko, 0. B. Bricmas matemartuka sl TyMaHUTapHbBIX HamnpaBieHUH : y4eOHUK U
npaktukyM s By3oB/ 1O. B. IlaBmiouenko, H. IIl. Xaccan ; mox oOmieil penakiueit
10. B. IlaBmtouenko. — 4-e u3m., mepepad. u mom. — Mocksa : WznarensctBo Opaiir,
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2023. — 238 c. — (Bricmiee obGpazoBanue). — ISBN 978-5-9916-7037-1. — Tekcr :
AJICKTPOHHBIN /l OGpa3oBarenpHas maTdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/510651

7.3. Y4eOHO-MeTOoAuYeCKOe 0O0ecledeHue CAMOCTOATeIbHON padoThI.

7.4. HopmaTuBHBIE NPABOBbIE JOKYMEHTBI

7.5. UuTepHeT-pecypchbl

7.6. UHBIEe HCTOYHHKH
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https://urait.ru/bcode/510651

8. MarepunanbHo-TexHMYecKas 0a3a, MHGpOPMaLMOHHBIEC TEXHOJIOTHH, IPOrPAMMHOE
obecrieyenne M HHGOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

MaTepI/IaJ'IBHO-TeXHI/I‘-IGCKOC obecrieucHue JUCHUIITIMHBIBKIIIOYACT B ceOs:

. JIEKIIMOHHBIE ayJAUTOPUH, OOOPYIOBAaHHBIE BHJICONMPOCKIIMOHHBIM O0OpPYAOBAaHUEM ISt
MpEe3eHTalU, CPEICTBAMHU 3BYKOBOCIIPOU3BEACHUS, SKPAHOM;
. MTOMEIICHUS 1T TTPOBEACHUS CEMHHAPCKUX M MPAKTUYECKUX 3aHATHUH, 000pYyIOBaHHBIC

yueOHOI Meberbio;

,ZII/ICHI/IH.]'H/IHZL JOJIDKHa OBLITH nmoaacpKaHa COOTBETCTBYIOIIMMU  JIMICH3MOHHBIMUA
IIPOTPaMMHBIMU IIPOTYKTaMH.

[TporpamMMHBIE cpenicTBa 0OecTieueHHsT YIeOHOTO MPOoIecca JOIKHBI BKITIOYATH!

. IIPOTPaMMBbI IPE3CHTAMOHHON TpaduKy;
o TEKCTOBEIE U TAOJIMYHEIE PEAAKTOPEI.

By3 obecnieunBaer kaxxaoro odyvaromerocsi pabouuM MeCTOM B KOMIIBIOTEPHOM Kiacce
B COOTBETCTBUHU C 00HLEMOM HU3Yy4aCMbIX JUCHUIIINH, o0ecIieynBaeT BBIXO/ B CE€ThH I/IHTepHeT.

[lomemenuss uis CaMOCTOSITEIbHOM pPabOThl O0YYAIOUIMXCABKIIOYAIOT —CJIEIYIOIIYIO
OCHAIICHHOCTH. CTOJIBbI AyIUTOPHBIC, CTYJIbA, JOCKH AyJIUTOPHEIC, KOMITIBIOTCPEBL C
MOJKITIOYEHUEM K JIOKAJIbHON CeTH MHCTUTYTa (BKJIIOYasi MPaBOBBIE cUCTeMbl) U IHTEpHeT.

21.]'[5[ HU3YUCHUA yqe6H0f/'I JAUCIHUITIINHBI HCIOJIB3YIOTCA ABTOMATU3HWPOBaHHAA
OoubimoreyHass MH(POPMALMOHHAsT CUCTEMa M DJIEKTPOHHbIE OHOIMOTEYHBIE CHUCTEMBI:
«YHuBepcurerckass ~ 6ubmmoreka  ONLINE»,  «DnexrtpoHHO-OmOMuMoTeyHass  cuctema
m3narensctBa  JIAHb», «OnextpoHHO-OmbnuoTeuHas cucrema wuzgarenbcTtBa  «tOpaifTy,
«OnekTpoHHO-OubmoTeunass cucreMa [PRbooks»,«Hayunas asnextponHas Oubinuoreka
eLIBRARY» u ap.
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IIpuiaoxenue 1

(De)lepanbnoe rocyrapCcrBeHHOC 610)1)1(9THO€ 06p330BaTeﬂbH0€
yupeskaeHHe BhICIIEero 00pa3oBaHusA
«POCCHIICKASI AKAJJEMUSI HAPOJHOI'O XO3SIICTBA
U TOCYJIAPCTBEHHOM CJIYKBbI
MPU NPE3UJEHTE POCCUIICKO ®EJEPALIW»

Bonrorpanckuit uHcTUTYT ynpasieHus — punuan PAHXul'C
®axyapTET rocyJapCTBEHHOTO M MyHHUIUIIAJILHOTO YIIPABJICHUS

kadenpa nHGOPMAIIMOHHBIX CHCTEM U MAaTEeMaTUICCKOTO MOJCIUPOBAHUS

YTBEPXJIEHA

YUYEHBIM COBETOM

Bonrorpaackoro HHCTUTYTa yIpaBICHHS —
¢ummana PAHXul'C

[Tpotokom Ne 2 ot 23.09.2021 1.

INPOI'PAMMA BAKAJIABPUATA

«CTpaTernqeucoe U OPraHM3alMOHHO€ YIIPABJCHHUE MICPCOHAJIOM OPraHu3anuum»

(HaumeHoB8aHUe 0OPA308AMENbHOU NPOZPAMMbL)

®OH/IbI OLIEHOYHBIX CPEJCTB IIPOMEXYTOUYHOM ATTECTALIMH MO
JTUCUMILIMHE

b1.0.11BBICIHITAA MATEMATUKA

(uHOeKc, HauMeHO8aHUe OUCYUNIUHBL (MOOYIISL), 8 COOMBEMCMEUU C YHeOHbIM NIAHOM)

38.03.03 VYmpaplieHHE NEPCOHATOM

(K00, HaumMeHo6anue HaNPAGIeHUsE NOO2OMOBKU (CNeYUATbHOCIL)

OYHasiz
(¢popma(vr) obyuenus)

IN'ox mabopa — 2023

Bosrorpan, 2022r
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36.
37.
38.
39.
40.
41.
42.
43.
44.

45.

1. Bonpocsl Kk 3K3aMeHy IO IHCHUIINHE

Omnpenenenue Matpuibl, kiaccudukanus Matpui. J{edcTBHUsS HaJ MaTPULIAMH.
Omnpenenurenu 2ro v 3ro MOPSAKOB: HAXOXK/IECHUE, CBONCTBRA.
Haxoxnenne oOpaTHON MaTpHILbl pa3IMYHBIMU CIIOCOOAMHU.

IIpaBuio Kpamepa penieHusi CHCTEM JIMHEWHBIX ypPaBHEHUI.

Meron I'aycca pemieHust CUCTEM JIMHENHBIX YPABHEHUM.

Pemenue cuctem JIMHEHHBIX YpaBHEHU C MOMOIBI0 0OPaTHON MaTpPHUIIBL.
BekTopsbl U 1eiCTBUSA HAJl HUMU.

PaznoxeHnue BekTopa o 6asucy.

JIuneliHbIe onepaTopsl.

CoOcTBeHHBIE yKcia U COOCTBEHHBIE BEKTOPBI JIMHEHHBIX ONEPaToOpOB.
KBangpatuunas gpopma.

ITonsite MHOXecTBaA. JlelCTBUS HaJl MHOXKECTBAMM.

Onpenenenue GpyHKLIUU, criocoObl ee 3aaannsa. OCHOBHbIE CBOMCTBA (DYHKIIMH.
OKpECTHOCTB TOYKH.

[Mpenen mocnenoarensHocTh. [Ipenen pyHKmH.

beckoneuHo 6osbIas 1 6€CKOHEYHO Manast (PyHKIIHUS.

Teopema 0 6€CKOHEUHO MaNbIX (YHKIHAX.

CaolicTBa IIpeaEIIoB.

3ameuaTelIbHbIE MPEeEbl.

[Tpupamienus aprymeHTa u QyHKIUH.

[TonsTHE HENpepbIBHON (QYHKIINU.

Touxka pa3psiBa. Kiaccudukanus Touek pa3pbisa.

CBoiicTBa HEMPEPHIBHBIX (DYHKITHIA.

ITpousBonHas GpyHKUMH. 3a/1auu, IPUBOJAIINE K IOHATHIO IPOU3BOAHOM.
I'eomeTpuyecKkuii CMBICIT IPOU3BOIHOM.

Huddeperunpyemast GpyHKIHS.

OcHoBHblIe npaBwiIa AU depeHnpoBaHmsL.

[IpaBuno Jlonurans.

Heo0xonumebie 1 TOCTaTOYHBIE YCIIOBHS BO3pACTAHUS U YOBIBAHUS (YHKIIUH.
HeoOxonumeble n JOCTATOYHbBIE YCIOBHSI 3KCTpeMyMa (DyHKIIUU.
ITepBooOpa3Has pyHKIHUS.

HCOHpe,Z[e.HeHHHﬁ HUHTCIpaJl U €T0 CBOICTBA. Ta6n1/1ua CTAHAAPTHBIX UHTCTPAJIOB.

OnpeneneHHbld HHTETPAl U €r0 CBOMCTBA.
®opmyna Herorona-JleitOHua.

@opMyna HMHTETPUPOBAHUSA II0 4YacTsM JUIsl HEONPEIECICHHOIO U OIPEIEICHHOIO

UHTETPAJIoB.

MCTOI[ 3aMCHBI IIEPEMCHHBIX TJIsI HEOIIPEACIICHHOI'O U ONIPEACIICHHOI'O HHTETpaJIoB.

@yHKIUS HECKOJIBKUX IIEPEMEHHBIX.

YacTHple MPOU3BOAHBIE 1-T0 U 2-T0 MOPSAAKOB OT (PYHKIMH JABYX ITEPEMEHHBIX.
[TepBooOpasnHas GpyHKIIHS.

Heomnpenenennslii MHTErpall ¥ €ro CBOMCTBA.

Tabnuna craHgapTHEIX UHTETPAJIOB.

OnpeneneHHblil UHTErpai v ero CBOiCcTBa.

®opmyna Hetotona-Jleiionuna.

q)OpMYJ'Ia HHTCIPUPOBAHUA 110 4YacCTsAM IJId HCOIPCACICHHOIO0 MW OIPCACIICHHOTIO

WHTETPaJIOB.

Merto 3aMeHBI MNEPCMCHHBIX JISI HCOIIPCACIICHHOI'O U ONPCACIICHHOTO HHTCTPAJIOB.



46.

OCHOBHBIE TTOHATHS TCOpHUU BCpOSITHOCTCfI.

47. OcHOBHbIC MOHATHS KOMOMHATOPUKHU: TIEPECTAHOBKH, COYCTAHMUS, PA3MEIIICHUSL.
48. Cnyuaiinoe coObITHE, BUIBI CTyYaHHBIX COOBITHIA.
49. BeposTHOCTH COOBITHS, KJIACCHUECKOE OTPEIe/ICHHE BEPOSITHOCTH COOBITHS.
50. OcHOBHBIE CBOMCTBA BEPOSTHOCTH.
51. CnyuyaiiHbie COOBITHS U UX OIHCAHUE.
52.  OcCHOBHBIE TEOPEMbI TEOPUH BEPOSTHOCTEH.
53. TlousiTHEe CYMMBI COOBITHIA.
54. CoObITHsI COBMECTHBIE M HECOBMECTHBIC
55. Teopema cioxeHUs BEPOATHOCTEH HECOBMECTHBIX COOBITHH, TMPOU3BOJIBHBIX COOBITHI H
COOBITHI, 00Pa3yIOIIMX MMOJIHYIO TPYTILY.
56. TIpoTUBOIOI0KHBIE COOBITHS M COOTHOIICHHE MEKIY MX BEPOSTHOCTSIMH.
57. TloHsTHe NPOU3BEICHUS COOBITHH.
58. CoObITHSs 3aBHCHUMBIC 1 HE3aBUCUMBIC. Y CIIOBHASI BEPOSTHOCTH COOBITHSL.
59. Teopema yMHOXEHUsI BEPOSITHOCTEH JIJ1sl 3aBUCUMBIX M HE3aBHCUMBIX COOBITHH.
60. CrenctBus TeOpEeM CIIOKCHUSA B YMHOXKCHHUSL.
61. ®opmyna HONHOI BEpPOSITHOCTH.
62. dopwmyna baiieca.
63. IloBropHbie He3aBuCUMBbIC UcTbITaHks. Dopmyna bepHysuu.
64. Tloka3aTesbHbIil 3aKOH PaCIPe/ICIICHUH.
65. PaBHOMEpHBII 3aKOH pacrpe/IeICHHA.
66. HopmanbHbIii 3aKOH pacrpe/IeIcHuUsI.
67. TlpaBWiIO «TpEX CUTMY».
68. TlpsiMasi Ha TUIOCKOCTH, €€ ypaBHEHHUs. B3auMHOE pacroioKeHHe IPSIMBIX Ha IIOCKOCTH.
69. Tlpsimass B MPOCTPAHCTBE, €€ YypaBHEHWS. B3aWMHOE paCIONOXKEHHE TMPSIMBIX B
MIPOCTPAHCTBE.
70. TI1ocKOCTh B TPOCTPAHCTBE, €€ ypaBHEHHs. B3amMHOE pacIoOKeHHE IUIOCKOCTEH B
MIPOCTPAHCTBE.
2. TecToBbIEC MaTepHAJIbI
2 -1 3
4 7 5]
1. Onpenenurens -6 3 -9 paBeH ...
a. —120 0. 8 B. 0 -3
Lo
0 2 3
2. Omnpenienurens 00 4 paBeH ...
a. 0 6. 9 B. 24 r. 12
0 -3 0
2 0 -2
3. OHpeZ[GJ'IPITCJ'IB k 4 2 PaBCH HYJIIO IpHU k, paBHOM ...
a. 2 0. -3 B. 0 -2
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A=l 0 3 =-3 4
4. JlaHbl MaTpULBI -2 1 u 0 5 . Torpa maTpuna C=A-2B HUMEET BUJIL
-4 9 3 7 13 12 TR
6 -5 3 -1 3 2 ( )
r 5 -1 3
-2 -9 -2 —4 -4 -3
a 0. B.
2 -2 1 2
A=[3 0 -3| B=|-1
-1 2 3 C—A-B
5. JaHbl MaTpHIbI u . Torma maTpuua UMEET BUII ...
5 9 |
-3 -3 . |5 15 15 .20 15
. 13 6. 15
6. [IpousBeneHmne MaTPUIL C Pa3MEPHOCTIMU 2Xm y 2kX3  pozmoxkHO 1110) QN
a m=3k=1 0. m=2k=1 B. m=1,k=2 r. m=2,k=3
[2x+)=3
7 E (x5 0) o L | 3x+y =4 X, + 1,
. Ecam * 17 1Y — perteHue cCUCTEMBI TMHEVHBIX YPABHEHUN ,T0 " " paBHO...
a. 2 0.1 B.3 r.4
v =sinl 2x - 1)
8. Ilpon3BoaHast PyHKIUU HMEET BHII...
2xcosl2x-1) -sinlx- 1) Z2cosl2x- 1) -2cosl2x- 1)
a. 0. B. I.
ey
9. MHOX€ECTBO MIEpBOOOPA3HBIX (DYHKITH JEX) =207 pveer BHU/I...
1 — l 1y - 1y - 2 1y -
q -+ Z¢ +C g 20 +( ¢ *C
) 0. - ) r. 2

v =(0.8

10. Ha 4uncnoBoii npsmoii qana Touka =~ . Torma ee «0-OKPECTHOCTBIOY» MOKET SBJIATHCS
HUHTEpBal
a. (0,8;1,2) 6.(0,6;1) B.(0,4;0,8) r. (0,4;0,9)
11. UrpanbHas kocTh Opocaercst oJiuH pa3. Toraa BEposSTHOCTH TOTO, UYTO Ha BEpXHEH rpaHu
BBITIAJIET HE OOJIee IBYX OUKOB, paBHA. ..

l

a. 6 0. B. 6 T.
12. JluckpeTHas ciyyaiiHasi BelIMyuHa X 3aJlaHa 3aKOHOM pacIpe/iesIeHUs BEpOSATHOCTEH:
X | -1 0 3
p |03 103 |04

5

s | ()
L | v

()

. Torna MaTeMaTuyeckoe 0’KMJIaHuEe CITyd4alHOM BennYuHbl Y=2X paBHO...

a. 1,8 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. BeposiTHOCTb TOTO, YTO CTYACHT CIaCT HA «OTIUYHO» NEPBBIM 3k3aMeH paBHa 0,5, BTopoi —
0,3. Toraa BEpOATHOCTH TOTO, YTO CTYJEHT CAACT Ha «OTIMYHO» OJHOBPEMEHHO 00a dK3aMeHa
paBHa

a. 0,8 6.0,3 B. 0,5 r. 0,15
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21 -1

15. aHbl MaTpulbl 103
PacrojIOoKEHHBIX Ha €€ TJIABHOM MaroHaiu, paBHa ...

A=

1 -1

a. 1 6. —1 B. 2 r. —2
li xX’—4
e e
16. 3navenue npegena **2 X —5X+6  papno
a. 2 6. -2 B. —4 r. 4
i 6x°+2x°—1
M 5.1y
17. 3nauenue npenena *>»4X +4x°+17  papno
a. 1,5 6.— 1,5 B. 0,5 r.—0,5
(2" - 3+ 1)y
18. HeonpeneneHHbI HHTETpa I - paBeH ...
x' 3% xt 33X XX 3x" ¥
———+2x+C ———+x+C ———+x+C ———+x+C
a. 4 2 6. 2 2 B. 2 2 r. 2 2
" 3.".- . [lll..l..
19. HeonpeeneHnsiit naterpan "C05 ¥ papen
3
a. 3tgx4+C 6. 4tgx4+C ) Ztgx4+c I. tgx4+C
5
f(Zx—3)dx
20. OnpeneneHHbI uHTErpas 1 paBeH ...
a. 11 6. 12 B. 13 r. 14
3
f X2 dx
21. Onpenenennsrii uaterpan 1 V3X™—2 paBeH ...
5 1 2 4
a. 0 6. 2 B. 3 r. 3

22. UrpanbHast KocTh OpocaeTcst oiiH pa3. Toraa BEpoSITHOCTh TOTO, UTO HAa BEPXHEH rpaHu
BBITAZACT YE€THOC KOJIUYCCTBO OYKOB, paBHaA...
l 1

a. 0 6. 2 B. 0 r.
23. B ypHe 6 6enbix u 4 yepHbIX I1apa. Haynady usBnekarorcs Ba mapa. BeposTHOCTh Toro,
4yTO 00a 1Iapa oOKaxyTcs 0esoro 1BeTa, paBHa ...

£

Lad |

3 4 1 2
a. O 6. O B, 3 r. o
i X =5 X+6
24. 3nauenue npenena *23 X —9 PaBHO. ..
| L ! 2
a. 0 6. 2 B. 3 r. 3
i 2X 42X~
25. 3HaueHme Tpeaena X2 O X =9x°+17 paBHoO. ..
2 2 2 2
a 5 6. 9 B. 2 r. 9

26. 3a1aH 3aK0H pacupeeieHUsI BEPOSITHOCTEH TMCKPETHOM CITy4altHOW BEIMYUHBI X:

u . CymMa sieMeHTOB maTpulbl B -

A,
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z‘ll:’ _|. ':} 3
po03 0.3 |04

. Torga ee gucrniepcus paBHa...

a. 0,66 6.3,9 B. 3,96 r. 0,96
27. Nanst Touku A(—2; 7) u B( 6; — 1). Torna koopauHatsl cepeiubl oTpe3ka AB paBHbI ...
a.(3;-2) 0.(3;2) B. (2;3) r.(—2;3)

28. Nanst Touku A(—2; 7) u B( 8; — 1). Torna koopaunars! Touku C, aensiei otpe3ok AB B
OTHOIIIEHUH 2 : 1, paBHHI ...

a.(2;2) 6. (=2:-2) 5. (2:3) r(=2:-3)
29. Jlana npsamas 3x+4y—12=0 g ypaBHEHHE B OTPE3KaX PaBHO ...
XeY XY Xed—1 X Y4
q. 12 12 6. 4 3 g 3 4 r. 4 3
30. YryioBoit kosddumment mpsvoit  SX~4Y=12=0 papen
_3 4 _4 3
a. 4 6. 3 B. 9 r. 4
31 Tpsvsre 0X—4y=3=0  kx=8y+3=0 papannensne: npu £, pasrowm ...
a.— 10 6. 10 B. 5 r.—5
2 -2 1
A=|3 0 -3
32. Marpuia 4 k2 HE uMeeT 0O0paTHOU NpH k, paBHOM ...

a.2 0.—-2 B.—4 r.4

(n3 )
33. IpousBoaHas GpyHKIHUH f(x)=(2x"~5) MMeEeT BUI. ..
. 10X (2x°-5) 5. 5(2x°-5) 5 60(2x°-5)" . 60x°(2x°-5)

03
34. YrnoBoi ko3()ULUEHT KacaTeabHOM, IPOBEAEHHOM K TpaduKy QyHKIUH f(x)=2x"~5x

x,=1
B Touke 0 , PaBeH...

a.2 0.1 B.— 1 r.—2
35. Bropas npousBoanas GyHKIHU f(x)=sin2x  yyeer BUL...
a. —Sin2x 6. 2C0S2X B. —2sin2x r. —4sin2x

36. Hanst Touku A(—2; 7) u B( 6; 1). Toraa nnuna orpeska AB paBHa ...
a. 10 0. 11 B.9 r. 8
37. 3aiaH 3aK0H paclpeeIeHUs] BEPOSITHOCTEH TUCKPETHOM CIIy4ailHOM BEJIMUYUHBI X:

x| 1|3 4|7
p | 03|01 ps |02

. Torna 3HaueHue ps; paBHoO. ..

a. 0,2 6.0,3 B. 0,4 r. 0,1

38. Tlpsvpre 2X—4y=3=0 kx—8y+3=0 HEPIEHIUKYIIAPHBI IPH K, PABHOM . ..
! 1 4 L

a. O 6. ° B. ° r. 2

39. 3agaH 3aK0H pacrpeaeseHus] BEpOSITHOCTEN TUCKPETHOM CIIy4YailHOM BETMYUHBI X:
X| 1 | x| 4 7

p | 03(01|04)02

. Marematnueckoe oxxuaanue paBHo 3,6. Torga 3HadeHue x; paBHO. ..

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

40. Ha cOopky momajiarT JeTajld ¢ ABYX CTaHKOB. M3BeCcTHO, 4TO mepBbId CTaHOK naeT 2%
Opaxa, BTopoii — 3%. HaiiTu BeposATHOCTH MomajgaHus Ha cOOpKYy OpakOBaHHOHM JieTalii, €ClU C
nepBoro crtanka noctynuio 200 geraneit, co Btoporo — 300 meranei.

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

43



10.

11.

12.

13.

14.

3. OTKpbITHIE 3a1aHUS

0 -3 0
2 0 -
Onpenenurenb k4 2 paBeH HYJIIO TIPH k, PABHOM ...
|2x+y =3
E (X, ) . L [3x+y =4 X, +
cim 0T 07 — pellieHne CUCTEMbI JIMHEHHBIX YpaBHCHHUN | ,TO U 0
paBHo...
I v =sinl 2x- 1)
pousBoaHas QYHKIIUH ° HUMeEeT BUI. ..
i) =2
MHokecTBO NepBo0Opa3HBIX (HYHKIUN T =267 heer BU/L...
Ha BekTopax a=2i-3j+k : b=4] : c=-2j+3k , KaK Ha CTOPOHAX, IOCTpOeHa
nupamuaa. Torma ee 00beM paBeH...
2
X
I=——
Mopyns rpaguenTa GyHKIIHHA Y BTouke A( —2;2) paBeH ...

" 3x
O61iee pemenne auddepenumansuoro ypasuenns Y =€ +O  yveer Bug ...
x’—4
lim ————
3Havenue npejena x*2X —5X+6  pappo ...

Hanwr Toukn A( —2; 8) u B( 7; — 1). Torma koopaunats! Touku C, nemnsmieit otpe3ok AB B
OTHOILIEHUU 2 : |, paBHHI ...

2 2

Xy
—_— = 1
I[aHO ypaBHeHHe FI/IHCPGOHLI 16 4 .TOFI[a paCCTOSIHI/Ie MC)KI[y (§]§] (I)OI(ycaMI/I paBHO
6x°+2x°—1

lim — z
3nauennue npegena x>*4x +14x°+17  pappo ...

IIpomsBeIeHNEe MATPHIL ¢ pasMepHOCTAMH  2X3M i 2kX3 " BosmOKHO pH ...

2
Bropas npousBo/iHas GyHKIUK f (x)=sin"x UMeEET BUJI ...

[ (3x*~5x*+4) dx

Heonpenenennslit uaTerpan paBeH ...

a4



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Marpuna HE uMeeT 00paTHOM NpHu k, paBHOM ...

. X—16
lim ———

2
3nauenue npemena x>—4X +5X+4  pappo. ..

[MpousBoaHast QyHKIMH f(x)=In(4x-7) HUMeEET BUL. ..

y f x*sinx*dx
Heonpenenennsliit uaTerpan paBeH ...

VriaoBoit  koadduuumeHT  KacarenbHOH, OpoBerNeHHOM K  rpaduky — (GYHKUUHU

—n0 2 3 =
f(x)=3x"=5x B Touke 0 , PaBeH. ..

2
OnpeneneHHblii HHTErpal 3x7-2 PaBeH ...

Bropas mpousBoaHas GpyHKIAH f (x)=sin2x HUMeET BUL ...

y fxzcosx3dx
Heonpenenennsliit uaTerpan paBeH ...
> -3 4
k 7 -2]=22
Onpenenureinb 5o 4 2 1pu k, paBHOM ...

Bropast mpou3Bo/iHast GyHKIHN f(x)=n(2x-3)  yyeer BUL. ..

flx) =2e"

MHokecTBO epBo0Opa3HbIX (PYHKIUN uMeeT BUJ. ..

j(2x—3)dx

OnpeneneHHblil HHTErpai paBeH ...

Judys

(X5, 04)

Ecmmn — pelLIeHUE CUCTEMBI JIMHEWHBIX YPaBHEHUIN , TO
paBHoO...
JIaHBI BEKTOPHI i=(-1;3;4) , b=(1;2;-2) | Torma mmama Bektopa C
paBHa ...

10 5 7 =2

A= 0 3 B=|-3 4

-2 1 0 5 C=B-2A
JlaHbl MaTpULbI 51 . Torma marpuna
BUL ...

nMeeT
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30.

lim

2x%+3x°—1

2 6
3nauenne npegena x>*oX +12x°+17  papo ...

4. Ki1lous K OlleHOYHbIM MaTepHajiamM

4.1. TecToBbie MaTepHUabl

OTBeTHI:
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 0 r a §) r a B a §) B 0
21 [ 22 123|124 (2512627 | 280129 (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. OTKpBITHIC 3a1aHUS
OTBeETHI:
1 -2 16 §
3
2 2 17 4
4x-7
Teaal 2y -
3 2cos(2x- 1) 18 —1C05X3+C
3
4 ;f_,.‘-.\ +(" 19 _21
5 4 20 i
_ 3
6 J5 21 —4sin2 x
1 3 5 .
! y=g€ 5 X +Cx+C, 22 %smx3+C
8 -4 23 1
9 (-2;-2) 24 3 4
(2x-3)°
5
10 45 25 ' +C
3
11 3 26 12
7
12 m=2k3 27 3
13 2c0s2X 28 5\/3
14 350 3 axeC 29 -13 -12
5 3 -3 -2
4 3
15 -3 30 l
6
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