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1. Ilepeyensb NJaHUPyeMbIX Pe3y/JIbTATOB 00y4eHHS 110 JUCHHUILINHE, COOTHECEHHBIX
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¢ IVIAHMPYEMbIMH pe3yJIbTAaTAMH 0CBOCHHUsI 00pa30BaTeIbHON MPOrPaMMbl

1.1. Jucnummmaa K.M.06.01

KOMIICTCHIHUAMU C YUCTOM 3TAIlOB:

"Maremarnka” oOecreyuBaeT OBJIQJACHHUE CICAYIOIIMMHI

Kox
KOMIIeTeHIINH

HaumenoBanue
KOMIIETeHIIUH

Koa srana
0CBOCHHUS
KOMIIeTeHIIHH

HaunmeHnoBaHue 3Tana
OCBOCHHUA KOMIICTCHIINHN

[1K-7

YMeHue - MozenupoBaTh
aJIMUHUCTPAaTUBHBIE IpOLlEeC-
Chl M TPOILEyphl B OpraHax
rOCyJapCTBEHHOM  BlacTu
Poccuiickoit ®enepauuu,
opraHax rocylapcTBEHHOH
BJacTu cyobekToB Poccwuiic-
kol ®enepanuu, opraHax
MECTHOTO CaMOYIIpaBJICHUs,
alanTHPOBATh OCHOBHBIE
MaTeMaTHYeCKue MOJEIH K

KOHKPCTHBIM 3agadyamM

YIIpaBJICHU.

1.2.B pe3yjIbTaTe OCBOCHUA NUCHUIUINHBL Y CTYACHTOB OOJIKHBI OBITE C(I)OpMHpOBaHLII

OTD/TD/
npodeccuoHaTbLHbIE OCBOCHMUSI
AefCTBUSA

Koa arana

KOMIICTCHIUHU

Pe3yabTarsl 00yueHus

[TK-7

HAa YPOBHE 3HAHUIA:
- 3HaHUE CYIIHOCTU U COAEPKaHUS aIMUHUCTPATUB-
HBIX IIPOLIECCOB;
- 3HAaHUE OCHOBHBIX HaIlpaBJIEHUN COBEPLICHCTBOBA-
HUS TOCYHApCTBEHHOTO yIIPaBJICHUS,
- 3HaHHE OCHOBHBIX OCOOCHHOCTEHN pOCCHIICKOI MO-
JIENIM TOCYIAPCTBEHHOTO MYHUIIMTIAIGHOTO YIIPABJICHUS

HAa YPOBHE YMEHHUIi:

- Ha OCHOBE pa3padOTaHHBIX MOJIeNeN aJMUHUCTpa-
TUBHBIX IIPOLIECCOB U NPOLEAYP B OpraHax rocyaapcr-
BeHHOU Bnactu Pocculickoit @eneparuu, opranax
rocy/IapCTBeHHOM BiacT cyObekToB Poccuiickoi
denepannn, OpraHax MECTHOTO CaMOYIIPaBJICHUS
AHAJIM3UPOBATH TEKYLIYI CUTYAlMIO U UCIOJIb30BATh
pe3ynbTaThl B KOHKPETHBIX 33/1a4ax YIPaBJICHUS C
Y4E€TOM HEOIIPENEICHHOCTU U PUCKA,;

- peniaTh TUIOBBIE MATEMATHYECKHUE 3aJa49H, UCIIOJIb-
3yeMbl€ NPHU NPUHATHUH YIIPABICHUYECKUX PELICHUN;

- HCIIOJIb30BaTh MAaTEMaTHUYECKUI S3bIK U MaTeMaTH-
YECKYI0 CUMBOJIUKY IIPH IIOCTPOCHUU OpraHU3alHOH-
HO-YIIPaBJIEHYECKUX MOJIETIEN;

HA YPOBHE HABBIKOB:
- HaBbIKM aJaNTallid OCHOBHBIX MAaTeMaTHYECKUX
Mozienell K KOHKPETHBIM 3aa4aM YIpaBJIeHus,
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2. O0beM [MCUMIUIMHBI B 3a4eTHBIX €IMHHMIAX ¢ YKa3aHHeM KoOJU4YecTBa
aKaJleMH4YeCKNX WJIM ACTPOHOMHYECKHX YAaCOB, BbIJIEJEHHBIX HA KOHTAKTHYK PpadoTy
o0y4aoumuxcs ¢ npemnojaaBarejeM (M0 BUAAM YUYeOHbIX 3aHSATHII) M HA CAMOCTOSITEJILHYIO
padoTy 00y4arOmMXCA U MeCTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

O0beM TUCHMILTUHBI
Tpynoemkocts auctuminabel K.M.06.01 "Marematuka" cocrabiser 4 3.e. (144 a.u.).
KonuuecTBO akaJeMHYeCKMX 4YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢
npenoaBaresieM (10 BUAaM y4eOHBIX 3aHATHI) M Ha CAaMOCTOSITEIIBHYIO paboTy 00yJaromuxcs:
JIEKIIUU — 32 a.4.;
MPaKTUYECKHE 3aHATUS — 32 a.4.;
camocrositenbHas padora —80 a.u.

MecTto nucnumimnabl B crpykrype OII BO

Jucnumnuna «Matematuka» (K.M.06.01) otHocutrcst k Moaymo "WHpopMalimoHHbIe |
TEJIEKOMMYHHUKAI[IOHHBIE TEXHOJOTMM B cdepe MpPeJoCTaBIE€HUs] TOCYIapCTBEHHBIX U
myHununaneHeix yeuyr' (K.M.06) u uzy4aercs Ha [ kypce — 1 cemectp.

JucuuminHa 6a3upyercs Ha 3HAHUAX, MOJYYEHHBIX CTYIACHTAaMH B IPOLIECCE OCBOCHUS
LIKOJIBHOM IPOTpaMMBI 110 IpeameTy «MaTteMaTukay.

Hucuumnnbaa «MaTteMaTuka» HMMEeT JIOTHYECKYI0 M COAEp)KaTeIbHO-METOJUUECKYIO
B3aUMOCBsI3b C mocieaytommMu aucuumumHamu Moayns K.M.08 "T'ocymapctBenHoe u
MYHUIIUIIAJIBLHOE yIIpaBieHHe" .

K.M.08.01 «Teopus ynpasienus», 1 cemectp;
K.M.06.10 «OcHOBBI rocyJapCTBEHHOTO M MYHHIIMIIAILHOTO YIIPABICHUS», 2 CEMECTP.

dopMa NPOMEKYTOUHOM aTrTecTalud B COOTBETCTBUM C YUEOHBIM IUIAHOM: 3ayeT C
olieHkoi — 1 cemectp.
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3. ConeprkaHue TMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX UJIH ACTPOHOMHYECKUX YaCOB, BUI0B
Y4eOHBbIX 3aHATHI U CTPYKTYPA AU CHUIINHbBI

Ta6muma 1.
O0beM McHUIIMHBI (MOAYJISA), Yac. ®opma
KonrakTHas padora TeKylero
HaumeHnoBaHue Tem o0yyaromuxcs KOHTPOJIS
Ne n/m "
(pa3neJioB) Bceero ¢ nmpenojasarteJsieM 1o CP | ycneBaemocTH ,
BM/IaM Y4eOHBIX 3aHATHI NMPOMEKYTOYHOM
JI | JIP | 13 | KCP aTTecTalluu
O4Has popma o0ydeHus
Pasnea 1. JIuneiinas aaredpa c 3JieMeHTAMH AHAJIUTHYECKOIi reoMeTpUHU
Tema 1 Martpuisl 1 OTIpeIeTuTeNN 14 4 4 8 0O, P3
Tema 2 CucTeMbl THHEHHBIX ypaBHEHUN 8 2 2 8 0O, P3
Tema 3 BekTopa Ha IIIOCKOCTH U B 16 2 5 6 0.P3
MPOCTPAHCTBE
Tea 4 DJNeMeHTHl aHATUTHIEeCKOH 16 2 5 6 0.P3
TCOMETPHH
Pa3nen 2. MaTremaTH4ecKHi aHAJIN3
Tema 1 OyHKINM OJTHON TIepEeMEHHON 12 2 2 4 0O, P3
Tema 2 JuddepeHunaabHOe HCUUCIICHNE 22 4 4 8 O, P3
Tema 3 WuTerpanpHOE HCIUCICHUE 22 4 4 8 0O, P3
Paznen 3. Teopusi BeposiTHOCTEH
Tema 1 Cuyuaiinble cOOBITHS 10 4 4 8 O, P3
Tema 2 Cry4aiiHpIe BETMIUHBI 6 2 2 8 0O, P3
Pa3nen 4. MaTtemaTu4yeckasi CTaTHCTHKA
Tema 1 OCHOBBI MaTEMaTHYECKOI 8 4 4 8 0.P3
CTaTUCTHUKHU
Tema 2 [IpoBepka CTAaTUCTHYECKUX 6 2 2 8 0.P3
THITOTE3
HTtoro 144 32 32 80
3a4eT ¢ OLEHKOM
Bcero: 144 32 32 80

* Dopmbl mexywe2o konmpons ycnesaemocmu. onpoc (0), pewenue saday (P3) u op.

Conep:xaHue IMCUMILTHHBI

Coz[epma}me JJCKIIHOHHOI'0 MaTepuaJia

Paznen 1. Jluneitnas anceopa c snemenmamu aHaiumu4ecKoll 2eomempuu

Tema 1. MaTpuisl 1 OnpeeanuTeny.
OcHoBHbIE cBeleHHs 0 Marpuuax. Onepanyu Haja marpuuamy. OnpenenuTeny KBapaTHBIX
Mmatpuil. CoricTBa onpeaenureneit. O6parHas marpuria. Panr marpuiibl.

Tema 2. CucteMbl THHEHHBIX YpaBHEHUA.
OcHoBHbIE IOHATHA U onpeesieHns. CucreMa N TMHENHBIX YPAaBHEHUM C N IEPEMEHHBIMH.
Meton oOpatHoit Matpuiel U (opmynsl Kpamepa. Merox [Naycca. Cucrema m JTuHEHHBIX
YPaBHEHHUH ¢ 1 iepeMeHHbIMUA. CHCTEMBI TMHENHBIX OAHOPOJHBIX YPABHEHU.

Tema 3. BekTopa Ha MIIOCKOCTH U B POCTPAHCTBE.
[ToHsiTUS KM - MEpPHOrO BEKTOpa MU BEKTOPHOTO MpOCTpaHCcTBAa. CKaIsipHOE M BEKTOPHOE
npousBeneHue. PasmepHocTh M 0a3Wc BEKTOPHOTO (JIMHEHHOro) mpocTpaHcTBa. llepexonm k
HOBOMY Oasucy. EBkimumoBo mpocTtpancTBo. JInHeitHbie onepatopbl. COOCTBEHHBIE BEKTOPHI U
CcOOCTBEHHBIC 3HAUEHUS JINHEHHOTO OMepaTopa.
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Tema 4. DneMeHTHI aHATUTUYECKOU TEOMETPHUH.

Cucrembl koopauHat. Ilpocreiiie 3amaud aHATUTUYECKOH reomeTpuu. AnreOpanueckue
JIMHUY NIEPBOTO MOPAAKA. YPAaBHEHHE MPSIMOM HA IUIOCKOCTH. B3auMHOE pacrnonokeHue NpsiMbIX U
TOYEK.

Paznen 2. Mamemamuueckuii anaius

Tema 1. @yHKIIUN OJHON IEPEMEHHOM.

[Tonstue dynkuuu. OCHOBHBIC CBOMCTBAa (DYHKIMN M MX Kiaccuukanus. DJIeMeHTapHbIC
¢yukuuu. IlpeobpasoBanue rpadukoB. [loHsTne wymcnoBoil mnocnenoBareabHOCTH. Ilpexen
GYHKIMU W 4YKCIOBOM MOCJENOBAaTEIbHOCTH. beckoHeuHO Manble M OecKOHEYHO OobIIve
BenimunHBL. OCHOBHBIE TEOPEMBI O TIpesienax. 3aMeuarenbHbie mpezensl. HermpepbBHOCTS QyHKINH.

Tema 2. [luddepeHunanbHoe UCUUCIICHUE.

[Tonstne  mpowsBomnoit  ¢yHknuu. OcHOBHbIe mpaBwia  auddepeHupoBaHus.
[IpowsBogHas ciokHOM M 0oOpaTtHOW (yHKIMA. [Ipom3BomHBIE HEIBHOW W IMapaMETPUYECKH
3amaHHoN QyHKIuH. [loHATHE TPOUM3BOIHBIX BBICHIMX MOPSIKOB. Jluddepennman QyHKIUM.
[Ipumenenue nuddepennrana B MpUOIMKCHHBIX BbhIYHCIeHUsIX. [lorsTtue o nuddepenmnuanax
BBICHIMX TOPSIAKOB. OCHOBHBIE TeopeMbl nud¢epeHnranpHoro ucuucinenus. IlpaBuino
Jlonurans. Bo3pactanue u yobiBanue GyHKuuid. XapakTepHble TOUKH (DYHKIUN U XapaKTepHbIe
JMHUAU WX TpauKoB (AKCTpeMyM (pyHKIIMHM, HANOOIbIIIee M HAUMEHbIIIEe 3HAaYeHUsI (DYHKIIMH HA
OTpe3Ke U WHTEpBaJe, BHIMYKIOCTh (DYHKIIUHU, TOYKU Meperuda, aCUMOTOTH Tpaduka GyHKIINH).
OO0mas cxema uccnenoBaHust GyHKIMA U TTOCTPOCHUS MX TPAPHUKOB.

Tema 3. IHTerpaqbHOE UCUYHCIICHHE.

[TonsTust nepBooOpa3HOM M HeompezesleHHOro umHrerpana. CBONCTBAa HEONPEIEIEHHOTO
uHTerpana. MeTopl UHTErpupOBaHus (METO/ 3aMEHbl IEPEMEHHOM, METO/I HHTEIPUPOBAHUS 110
4yacTsM, UHTETPUPOBAHUE IMPOCTEHIIMX PalMOHATIBHBIX JPOOEH, MHTErPUPOBAHUE HEKOTOPBIX
BUJIOB HUPPAIMOHAIBHOCTEH, HHTErpUpOBaHUE TPUTOHOMETpUYecKux QyHkuui). Ilonsrue
onpezeneHHoro uHrerpaia. CpolicTBa ompeaeneHHOro uHrerpaia. OnpeneneHHbI HUHTErpaj
Kak ¢yHkuus BepxHero mnpenena. Popmyna HeroTona-JIeiiOHua. MeToasl BBIYMCICHUS
ONpEENIEHHOr0 HWHTerpasia (3aMeHa NEpEeMEHHONM W MHTErpUpOBaHME IO YacTAM B
ONpeNielIeHHOM HHTerpaie). I'eomeTpuueckue TNPUIOKEHHUS OIpPENeNIeHHOro HHTerpaia.
HecoOcTBeHHbIE HHTETPAIBI.

Pasnen 3. Teopus eepoamnocmeii

Tema 1. CriyqaitHbie cOOBITHS

OcHOBHbIE TMOHATHS TeopuM BeposiTHOocTe. CiydaiiHble coObiTud. Kiaccudukarms
coObITUi. BeposTHOCTH COOBITHSI  (KIAaCCHYECKOE, CTAaTUCTUYECKOE ¢ T'E€OMETPUUYECKOe
OTpeNieIeHus] BEPOSTHOCTH). TeopeTHKO-MHOKECTBEHHAs! TPAaKTOBKA OCHOBHBIX IOHATHH U
aKCHOMAaTU4YECKOE MOCTPOCHHE TEOPUU BEPOSITHOCTEH. DJIEeMEHTh KOMOWHATOpUKHU. JlercTBus
HaJ CcoObITHUSAMH. TeopeMmbl CIIOKEHUs BepoATHOCTEH. YcClIOBHas BEpOSTHOCTb. Teopema
YMHOXKEHHS BeposaTHocTed. HezaBucumeie coObiTust. @opmyrna moaHo# BeposiTHOCTH. Dopmyna
baiteca. IloBropHble He3zaBucuMmble wucnblTanus. @Dopmyna bepnymm. JlokanpHas u
WHTErpajibHas Teopemsl MyaBpa-Jlamnaca.

Tema 2. CityuaiiHble BETUUHUHBI

JIuckpeTHble W HENpepbIBHBIE ClydaiiHble BeMWMYMHBL. DyHKIMA pacrpenesieHus
Cly4yallHOM BenWYMHBL. [DIOTHOCTH paclpeneseHyuss HENPEepPhIBHOM CIyd4aliHOM BEIUYUHBI.
YuciioBble XApAaKTEPUCTUKM CIYyYalHBIX BEJIIMYMH: MAaTeMaTH4YEeCKOE OXKUIAHUE, AMCIEPCHs,
CpelHee KBaJpaTHudecKoe OTKIOHeHWe. X cBoicTBa. HavaibHble UM LIEHTPAJIBHBIE MOMEHTBI
CiIy4aifHbIX BelMM4YuH. OCHOBHBIE 3aKOHBI PACHpPEENICHUs CIyYallHbIX BEJIMYUH: PAaBHOMEPHOE,
bepnymn, Ilyaccona, SKClIOHEHIIUAIBHOE, HOPMAJIBHOE.
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Pasznen 4. Mamemamuueckas cmamucmuka

Tema 1. OcHOBBI MATEMaTHYECKOH CTaTUCTUKH

3aaud W OCHOBHBIC TIOHSATHS CTAaTUCTUKU. BpiOopounslii wmeton. ['eHepanbHas
COBOKYITHOCTh U BBIOOPKA, BAPUAITMOHHBIN PsiJl, MOJIUTOH YacTOT, TUCTOIPaMMa, SMITUPUICCKAst
(cratructrueckasi) (yHKIUsA pacnpencsieHus. UYMCIOBBIE XapaKTEPUCTHKH BBIOOPOUYHOTO
pacnpenenenus. I[loHsTue 00 OICHKE MapaMeTpoB. XapaKTEPUCTUKH OICHOK. MeTosl
HaxOXXJICHUS OIICHOK: METOJ, MOMEHTOB, METOJ MaKCHMaJbHOTO MPaBIONOA00HUs, METOJ
HaMMEHbIIUX KBajpaToB. [loHsATHE 00 MHTEpBaNbHOM OIllEHKE NapameTpoB. JloBepuTenbHas
BEPOSTHOCTh M JIOBEPUTEIIHHBIA HHTEPBAI.

Tema 2. [IpoBepka cTaTUCTUYECKHUX TUIIOTE3

[IpuHnun npakTUyeckor yBepeHHOCTH. [loHsTHe craTtucTHyeckod Tumore3sl. OOmmas
CXeMa MpPOBEPKH CTATUCTUYECKOW rumnore3bl. lIpoBepka TIMIOTE3 O pPaBEHCTBE CPENHUX U
qucrnepcuil IByx coBoKymHocTei. [IpoBepka rumore3 o 3aKOHE pacHpelesieHHUs BBIOOPKH.
[TpoBepka runotes 06 0THOPOTHOCTH BHIOOPOK.

3ajanusi NPAKTHYECKHUX 3aHATUH

Temal. MaTpuIbI B ONIPeXETUTEH.

3ansarue 1
I_IeJILZ OaTb 3HAHUA HOJIOKEHUU I/I3yIIaCM0F0 Kypca " IPUBHUTH HaBBIKHA HpI/IMeHeHI/Iﬂ MatremMaTuyec-
KHX METOJIOB PEIIeHHS 3a7]a4, B TOM YHCIe, B chepe IpodecCHOHATLHON JesTeTbHOCTH.

1. [ToBTOpEHME ONpEICIICHUI OCHOBHBIX MTOHATHI TEMBI B (POPME KOHTPOJIIBHOTO ONPOCa U MPOBEpKa
CaMOCTOSITEIBHOM PadOTHI IO BHITIOJTHEHUIO TOMAITHETO 33 JaHHS.
2. Nansl Matpunst A u B:

a2 80 0 -
=\; 4 4] B=[13 2
0 3

VKa3arh, KaKUe U3 HIKEIPUBEIECHHBIX ONEPALMi BBITOIHUMEL, U BBIIOIHUTH HX.
a)A+B; 06)AT+B; B)A+B"; r)AT+B"; n)AB; e) ATB; x)ABT; 3)BAT.

paoom At 23] (230
0 13 0 1 -1 4

3. Haiitn matpunty C = -54 + 2B:

0 0O 110
3 4 8 1

a) A= ; B = ; Haoom ©0) A=|-1 0 1|;B=1 2 0
2 1 2 3

0 21 0 01

4. Haifti mpown3BeIeHNE MATPHIL;

1 -3 2\2 5
3 2\ 0 4
a) ; 60013 4 1)1 2 5|
5 4/ 2 0
2 -5 3)\1 3 2

5 8 H4)\(3 2

5
4 3\ -28 93 \(7 3
Haoom B) |6 9 5|4 -1 3 |;r) .
5 7 5)\ 38 -126){2 1

4 7 3)\9 6



5. BBIUUCIUTH ONIPEACTUTEIIHN:

1 2 3 i 5 6 3 1 1 1
SINa COSo
; B)|4 5 6|; naodom T) | . ;M0 2 0;e 2 -3 1)
sibg cosp
7 8 9 7 45 4 -1 -5

2 3
17

2 -3

2) 3 7

;6)‘

6. YoemuTcs, 9TO OIpEeIeUTENbh MATPHIIBI PABEH OMPEEIUTENI0 TPAHCIIOHNPOBAHHON MaTPHIIBL:

0 -1 O 1 0 -2
1 3 -2 Ha OoMm 05 3 1
2 5 -1 o 2 -1

7*. Pemnth ypaBHEHHUS:

1 1 1 x> 4 9
1 1-X 1 (=0. na oom |x 2 3 =0
1 1 2-x 1 11

3ansrue 2
He.ﬂbi OaThb 3HAHUS TOJIOKEHUI I/I3y‘IaGMOFO Kypca )51 HpI/IBI/ITB HaBBIKHA HpI/IMeHeHI/Iﬂ MaremMaTu4dec-
KHX METOJOB PEIIeHHS 33]1a4, B TOM YHCIe, B cepe mpodeCCHOHANBHOM e TeNFHOCTH.

1. [ToBTOpEeHME ONpeieNIeH OCHOBHBIX MTOHITHI TEMBI B (pOpME KOHTPOIBHOTO OITpOca M MpOBEpKa
CaMOCTOSITEIILHON Pa0OThI MO BBHITIOJHEHHIO JOMAITHETO 33 IaHusl.

2. BpluncauTh onpeaenuTenb,

2 -3 4 1 al 2 o0
4 -2 3 2 b 314
Ha Oom
a b c d c 01 2
3 -1 4 3 d 110
pasjaras €ro 1o dJieMeHTaM pasjaras €ro 1o dJIeMeHTaM
TPEThEi CTPOKH IIEPBOIO CTONOIA

3. Haiitu oOpaTHyro MaTpuily A 1ByMs crioco6amMu: ¢ IOMOIIBIO IPUCOEIMHEHHON MaTPHIIBI U
AJIEMEHTAPHBIX MPEOOPa30OBAHMIA:

21 -1 1 00 1 2 -1 1 2 -1
a5 2 4|, 6|2 1 0|; wmwaoom B)|0 -3 1;n|2 1 -1
7 3 4 1 31 0O 0 1 1 -7 3

4, Haiitu matpuity, oopaTHyto Matpuie C, eciii OHa CyIIeCTBYET

1 0 4 1 0 00 1
0 -2 2 -10 0 0 2 -10
C= HaOom (=
0 0 3 13 0 3 5 13
0O 0 0 3 -3 45 6
5. HaiiTi panru MaTpun
2 1 -4 -1 3 5 -2 -1 3

A=l4 2 0 B=|2 -6 0 Haoom C=| 4 2 -6
1 -3 4 1 -3 -5 2 1 -3
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6. HaiiT MakcHMaJIbHOE YHCIIO IMHEHHO HE3aBUCHUMBIX CTPOK MaTPHIL;:

1 1 1 1 1 16 2 0 3 5 1
12 1 4
2 -11 2 -1 1 3 4 3 1 7 5
a) ;0)[0 1 =1 3|; Ha dom B) ; T) .
1 -1 2 1 -1 25 0 3 5-33
25 1 11
3 6 5 3 6 56 2 3 2 2 4

7. HaiiTi MakCcHMaIbHOE YUCIIO JIMHEHHO HE3aBHCUMEBIX CTOJ'I6IIOB MaTpui:

2 3 1 5 3 8
a)| 3 -1 4|, na oom ©0)|4 3 7|
1 5 3 3 25

Tema 2. CuctemMbl JUHEHHBIX YPaBHEHUIA.

3amsarue 1
Hean: 1aTh 3HAHHS MOJIOKEHUN M3y4aeMOT0 Kypca W MPUBUTH HABBIKM MPUMCHEHHS MaTeMaTniec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NpoPeCCHOHAILHON NeSTeILHOCTH.

1. IToBTOpEHME ONpPE/CIICHNIT OCHOBHBIX MOHATHIA TEMBI B JOPME KOHTPOJIBHOT'O OITPOCa U IpOBEpKa
CaMOCTOSITETTFHON Pa0OTHI IO BBHITIOIHEHHIO IOMAIITHETO 3a/1aHusl.

2. Pemmuth cucTemMpl ypaBHEHHI METOJOM 0OpaTHOW MaTpuIilkl 1 1o hopmynam Kpamepa:

2% +X,+6% = 0, 3X, + 2%, + X, = =8,
— :5’ - :01
a) {)2(1 sz . 6) { X—2%-% =5 Hadom B) {Xl B, r) 12x+3x,+x, = -3,
e =t 3x, +4x, —2x, = 13. 25 ~5x, =-10. 2%, + %, +3%, = 1.
3. Pewnth cucteMsl ypaBHeHU MeToaoM [aycca:
2%, +X,+3% =5 X +4X, = 2 X, +2X,+3%, = 6
a) 34X +2X,+6X, =8 ; 0) 13X +X+2X; =—3; B)  2X +3X, X, =4 .
X, +2X, —4x, = -1 —X+X +X%X =5 3X,+X, —4X%, =0
Ha 0om
X =X, +2X, = 4 X +X,+X =1 4% =X, + 2%, = 9
r) ¢ X+5%+4X, =7 ; n) X +2X, =3 ; e) ¢ 2X+5X, =3%,=4 .
—9x, +3X, —6X;, =5 SX +3X,+ X, =5 S5X +6X, —2X, =18
4. PemiTh MaTpUYHbIEC YPABHEHHUS:
5 41
2 1 107 2 3 110
a) X = ; 0) AXB=C, tne A= ; B=|1 1 7|; C= .
A Eefi ey

Ha 0om

N

[4 3} 8 (4 1) (1 4} (4 4)
B) X =1 11} X = .
1 1 1 51 15 5 5

5. HaiiTi 6a3ucHbIC U 00IIUE PENICHUs CHCTEM YPaBHEHMIA:

o
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X+ X+ X +X, = 2,
0) 12X +2X, —X;+2X, = -2,

{x1+2x2—x3:5,
a)
X=X, =X, =2.

2%, — X, —3X; = 4.

3%, — X, + 2%, +2X, = 18,
3X, + X, — X3 —2X, =4,
Ha 0oM B) r) —X, =X, +2X%,= 0,
X + X, =X, +2X, =1.
X+ X, + X, —2X, =1.

6. Haiiti pyHIaMeHTalbHbIE CHCTEMBI PEIICHUI CUCTEM JTUHEHHBIX YpaBHECHUI:
6%, +9X, +2X%;, = 0,
—4X + X, + %, =0,

5X +7X,+4x%, =0,
2%, +5X, +3%,= 0.

3% +5X, —4%; +2x, = 0,
a) ¢ 2X +4X,—-6X;+3X,=0, 0)
11x +17x, - 8%, +4x, = 0.

X, + X, — 2%, +2X, = 0, 3%, +5X%, +3X;, +2X, +X; =0,
5 ) 3%, +5X, +6X,—4x%,=0, S5X, +7X, +6X; + 4%, + 3%, =0,
oM B T
4x,+5X,-2%X,+3%, =0, X 49X, +9%, +6 X, + 5%, = 0,
3%, +8X, +24x,-19x, = 0. 4x, +8X, +3x, +2X, = 0.

Tema 3. BekTopa Ha IJIOCKOCTH U B IPOCTPAHCTBE.
3ansarue 1
Ieab: naTh 3HaHUA MOJOKEHUN U3y4aeMOI'0 Kypca U IPUBUTHh HABBIKM IIPUMEHEHUS] MATEMATHUYEC-

KHX METOJIOB PELICHHs 3a7a4, B TOM YHUCIIe, B cepe npodhecCHOHATBHON A TEIBHOCTH.

1. IToBTOpEHME ONpeeNleHNi OCHOBHBIX MOHITHI TEMBI B JOpPME KOHTPOIBHOTO OITPOca U MpOBEpKa
CaMOCTOSTEIBLHON Pa0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.

2. HaiiT xocuHyc yriia Mexay BEKTOpaMu X W Y, IPUHALISKAIUMHI TPEXMEPHOMY EBKIIHIOBY
MPOCTPAHCTBY C OPTOHOPMHPOBAHHBIM 0a3UCOM.

1 -1 0 -1
a) X=| 4 |, y=| 3| maoom 6) x=|-4|, y=| 3
-2 2 1 -2

3. PemuTs 3amayun:
a) HaiiTu yros Mex1y 1uaroHajJsiMU TapajiesiorpaMmma, MoCTPOSHHOTo Ha BEeKTopax a = -2j + K,
b=2i+j.
6) Jlausl Tpu BekTopa a = (2;-2), b =(2;-1), ¢ = (2; 4). Haiiti koopauHaTsl BekTopa p=2a-b + ¢
U Pa3lIoXkKHTh €ro Mo BeKTopam a u b.
Ha 0om

B) OnpenenuTh JUIMHBI BEKTOPOB, HA KOTOPBIX MOCTPOEH MapaJuIeIorpaMMm C JHarOHAISIMHU
c=2i-j+3k, d=2i-2j+4k.

r) Janst yetsipe Bekropa a = (2;1;0), b=(1;-1; 2), ¢ =(2; 2; -1), d = (3; 7; -7). Paznoxuts a no
BekTopam b, c m d.
4. PeuTs 3aaun:

a) B Hexoropom 6a3uce 3agansl Bektopel & = (-2; 0; 1), a2 = (1; -1; 0), as =(0; 1; 2). BersicHuts,
SIBJISICTCS JIM BEKTOp a4 = (2; 3; 4) nuHEiHOW KOMOMHAIMEH BEKTOPOB i, a2, as.

0) BBISICHUTB SBISIOTCS JIM JIMHEWHO 3aBUCUMBIMU WY JIMHEHHO HE3aBHCHMBIMHU BEKTOPBIL:
a1 =(-7;5;19), a2=(-5;7;-7), as =(-8; 7; 14).

B) BoisicHUTE, 06pa3yroT jiu 6a3uc TPEXMEPHOro MpocTpaHcTBa R BeKTophI:
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ar=(111), a2=(10;1), as=(2; 1, 2).
Ha 0om
r) B Hekoropom 6asuce 3amansl BekTopbl a1 = (2; 1), az = (-1; 3). Haiitu BCce 3HaueHMs M, mpu
KOTOPEIX BekTOp b = (1; M) B TOM e Gasuce ABISETCS IMHEHHON KOMOUHALEH BEKTOPOB a1 U az.
1) BBISICHUTD SBISAOTCS JIM JIMHEWHO 3aBUCUMBIMHU HIJIH JIMHEHHO HE3aBUCHMBIMHU BEKTOPBI:
ar=(1,8;-1), a2=(-2;3;3), as=(4,-11; 9).
¢) BeIsicHHTB, 06pa3yroT M 6a3uC YETHIPEXMEPHOTO IIPOCTpancTBa R* BekTOpEI:
ar=(1;1;1;1), &=(10;1;0), as=(0;-1; 0; 1), as=(1;0; 0; 1).
5. HaiiTn TUI0Ia b TPeyTOIbHUKA, IOCTPOCHHOrO Ha BekTopax & u b, ecmm |al= 242, |bl=1,
p=r/b.
Ha 0om
BbIuKCIUTE TUIOIIAAb TPEYTOJIbHUKA, MOCTPOEHHOTO Ha BeKTOpax ¢ =—M+ 20, d =3m- n,
eciu |M|=5,|f|=4,¢p=1/6.
6. laus! Bepruas! Tpeyronsuuka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). HaiiTi ero miormmasis.
Ha Oom

[IpoBeputh, OYAyT 1M KOJUIMHEAPHBIMH CIEAyOIIHe BeKTOpel: C (4, -2; 1), d (8; -4; 4).

7. HaiiTi MaTpuIly THHEWHOTO IPpeoOpa30BaHusl, IEPEBOISILIEIO KKABIH BEKTOP

X X X X=X,
X=|X, | BBEKTOp Y =|X,+X, | Haodom X=|X,| BBEKTOp y=| 2X,
Xy X, — X, X3 X, —3X,

8*. Haiitn MaTpuIly THHEHHOTO IIPe00pa30BaHus, IEPEBOSIICTO KaXIbIil BEKTOP X JIBYXMEPHOTO
BEKTOPHOT'O MPOCTPAHCTBA B BEKTOP Y MO CIEAYIOILEMY aJITOPUTMY.

a) CHMMETPUYHOE 0TOOpaKEHNUE OTHOCHTEIILHO TPSMON X1 = X2 ;

0) oBopoOT Ha 45° TI0 YaCOBOM CTpEIIKE;

B) CHMMETPHYHOE OTOOpaK€HHE OTHOCUTENBLHO NPsIMOi X1 = 0, a 3aTeM CUMMETPUYHOE
0TOOpa’keHNEe OTHOCUTEJIFHO Havasa KOOPIUHAT.

Ha Oom

a) CHMMETPUYHOE OTOOPaKEHNUE OTHOCUTEJIBHO NPSMON X1 = -Xa.

0) cUMMeTpUYHOE OTOOpaKEHHE OTHOCUTENFHO Havyajla KOOPANHAT, a 3aTeM CUMMETPUYHOE
0TOOpaKeHNE OTHOCHUTENILHO TpsiMoi Xz = 0.

Tema 4. JjieMeHTHI AHATUTHYECKOI reoMeTpPUH.

3anarue 1
HeJILZ aTb 3HAHUSA HOJIOKEHUH HU3y4acMoro Kypca u nNpruBUTb HABBIKU IIPUMCHCHUA MaTCMATHUYICC-
KHX MCTOJOB PCIICHUSA 3aaa4, B TOM YUCJIC, B C(bepe HpO(l)eCCHOHaHLHOﬁ JCATCIIBHOCTH.

1. IloBTOpEeHME OnpeeieHrni i OCHOBHBIX MTOHATHI TeMBI B popMe KOHTPOIBLHOTO OIpoca U IIPOBEpKa
CaMOCTOSTETHLHOM paOOTHI IO BEITIOJHEHUIO IOMAIITHETO 3aJaHVS.

2. Pemnth 3amaun:

a) Ha ocu abcmcc Haiiti TOUKy, oTcTosityto Ha pacctostaue d = 10 ot Touku A(2, 6).

0) Ha ocsix abcuyice 1 opHAT HAWTH TOYKH, paBHOYIaJeHHbIe OT Touek A(2, 3) u B(5, 6).

B) Jlanbl TpH BepIMHBI Mapasuienorpamma: Touku A(3, -5), B(5, -3), C(-1, 3). Onpenenurs
4yeTBepTyro BepmuHy D, mpotusomnonoxuyio B.

r) Touku A(-2, 1), B(2, 3), C(4, -1) — cepeanHbl CTOPOH TpeyronbHIKa. HaliTh KOOpJHHATEI €r0

BEpILIMH.
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1) HaiiTi eHTp Macc oqHOPOAHON TJIACTHHKH, UMEIOIEH (hopMy TpEyTrOobHUKA C BEPITHHAMHA
A(2,4), B(0, 1), C(4, -2).
e) Jlexxat nu Ha oHOM mpsiMoli Tpu 1aHHbIe Touku A(2, 0), B(6, 4), C(11, 9).

Ha oom

k) Otpe3ok, orpannueHHbIi Toukamu A(1, -3) u B(4, 3), pa3nencH Ha TpH paBHbIC YaCTH.
Omnpenenuts KOOPIHHATHI TOYEK JCTCHHS.

3) Jlansl Bepiunsl Tpeyroasauka: A(3, 5), B(-3, 3), C(5, -8). Onpenenuts IHHY MEIHAHBI,
npoBeieHHO# n3 BepiuHbl C.

1) CocTaBUTh ypaBHEHHE MHOKECTBA TOUCK, PABHOY/AJICHHBIX OT ABYX JAaHHBIX To4uek: M1(-4, 3)
uM 2(2, 5)

k) CocTaBUTh ypaBHEHHE MHOYKECTBA TOYEK, paBHOYaieHHBIX 0T ocu Oy u Touku F(4, 0).

1) CocTaBuTh ypaBHeHHUE TpackTopuu Touku M(X, Y), KOTOpas mpu CBOEM JIBUIKEHHHU OCTACTCS
BaBoe ommke k Touke A(0, -1), yem k Touke B(0, -4).

M) Tpeyroabauk koopauaaTamu Bepimd: A(3, 5), B(9, -3), C(0, 1). Haiitu minHy GHCCEKTPHCHI
yraa A.

3. Pemts 3agaun:

a) CocTaBUTh YPaBHEHUS MPSIMBIX, MIPOXOIAIINX yepe3 ToUuKy A(-4, 1) mapamienbHo ocsam
KOOpJMHAT.

6) CocTaBuTh ypaBHEHHE TPSAMOiL, poXosineit uepes ase Touku A(-4, 2) u B(3, -1).

B) CocTaBHUTh ypaBHEHHS MPSIMBIX, IPOXOAAIINX Yepe3 Touky M(2, 3) mox yron 45° k nmpsMoi
5x+2y-4=0.

r) Uepes Bepruunbl Tpeyronbauka A(-1, 2), B(3, -1), C(0, 4) npoBeaeHbI MpsMbIe MapalIeIbHO
MPOTHUBOJICKAIIKUM cTOpoHaM. COCTaBUTh UX ypaBHEHHE.

1) Jlaubl cepenunbl ctopoH tpeyronbauka P(1, 2), Q(5, -1), R(-4, 3). CocTaBUTh ypaBHEHUSI €0
CTOPOH.

e) CocTaBuUTh ypaBHEHHUE MPSIMOH, IPOXOJISIIEH Uepe3 TOUKY ImepecedeHus npsMeix SX-y+10=0
u 8X + 4y + 9 = 0 mapamnensHo npsimoid X + 3y = 0.

Ha Oom

k) Haiitu yron mexay npsimoir 3X + Y - 6 = 0 u nipsimoii, npoxosiiieit uepe3 touku A(-3, 1) u
B(3, 3).

3) Hana npsamast 2X + 5y - 1 = 0. CocTaBuTh ypaBHEHHUE MPSIMOM, MPOXOAILIEH Yepe3 TOUKY
M(-1, 3): mapayuteIbHO JTAaHHOM MPSIMOM; MEPIICHIMKYJISPHO TAHHOU PSIMOIA.

n) danel nBe npsimbie Y = 3X -2 u 3X-y+ 12 =0. CocraBuTh ypaBHEHHUE MIPSIMOIA,
MIPOBEJICHHON MapayljiebHO JaHHBIM Ha PAaBHOM PACCTOSHUU MEXIY HUMH.

k) CocTaBuTh ypaBHEHHE NPSMOH, IPOXOAALICH Yepe3 TOUKY IepecedeHus npsambIx 2X -3y +5=0
u 3X +Y -7 =0 neprneHAUKYISIPHO K MPAMONA X = 2Y.

1) CocTaBUTh ypaBHEHHUE MEPICHANKYISIpa K IpsMoii 8X + 4y - 3 = 0 B TOUKe mepeceueHus ee ¢
npsimoii X -y =0.

Mamemamuueckuii anaius
Tema 1. @DyHKIMHT 0AHOI epeMeHHOI
3anarue 1

I_Ie.m): JaThb 3HAHUA MTOJIOKCHHH U3y4acMoro Kypca v NpuBHUTh HABLIKU NIPUMEHCHUA MaTEMaTU4YCC-

KHUX MCTOJ0B pCIICHUA 3a/ia4, B TOM YUCJIC, B cq)epe HpO(i)GCCHOHaHBHOﬁ JACATCIIBHOCTH.

1. [ToBTOpEHME ONpeIeICHN OCHOBHBIX ITOHITHIA TEMBI B JOPME KOHTPOJIBHOTO OITPOCa U IMPOBEpKa
CaMOCTOSATEIHLHOM pabOTHI O BEITIOJIHEHUIO IOMAIITHETO 3aIaHVS.



14

2. OnpenenuTh 00JIaCTH CYIIECTBOBAHUS M 00JIACTH 3HAYCHUH CIICTYIOMINX (YHKITHN:

a) y=v3x—x*; 6) y=log(x’-4); B) y=sin(v/x)
Ha 00M T) y:\/2+x—x2; m)y=Ilog,log,x; ey=

3. IocTpouts rpaduku GyHKIHA:

sinzx

a)y=—x’; 6)y=-2(x+3)>+1; B)y_§ r)y_il—z n) Yy =log,(2x); e) y =sin2x;
2

Ha oom
4x -3
M)y =log, (-2x);

2

K) Y =-2X+3)% 3) Y =26 45X ) Y = )y =
X

M) Y =log, (3—2X)* H) y =-3sin2x.
2
4. BbIUUCIIUTD Mpeeibl
2 2 2_q
x>0 2x° —x -1 x->12X° —x -1 X0 2% — X —1

5. Haiitu mpenens:

a) lim— ; — 1
x>0 4% + X +1 x>0 2% 4+ 3 x->% X —CO0S X

2 4 3
1) Him + 1 1) ) lim Xt ) lim P2 =L

-1k -1 xon X2 — 2X* + X

1-x 1-x?

3x*+2 A . AX+sinx . 1 2
—;0) im————; B) im——————; r 11n} ;

Ha 0oom
2 3 X _ QX X X+1
) im> X i 3 g2 S g 1im(i— © ];
xon  X*—16 A X0 0 4 3 3\ x-3 x°-9
M) lim(\jx—3—\/x+2).
6. Haiiti penensl:
a) lim 34X 5 1ims'”5 ;) lim3x-ctg2x; 1) hm(1+2) )hm(“ﬂ
x-0 sin 8x -0 8in X X+1

Ha oom

5
3

. - 7x =
e) limsmzx; xK) lim—tg 43X; 3) lim—smix; n) lirn(—2+1 J ; K) 1im(l+3xjx.
x>0 X x-0 10X x>0 4x x>0\ 2X+5 x>0\ 1+ X

Tewma 2. {udpepennuanbHoe HCUHCTeHHE

3anarue 1
I.[e.m;: AaThb 3HaAHUA HOJ'IO)KGHI/Iﬁ HN3y4acMoOro Kypca M NpuBUTb HAaBbIKU IIPUMCHCHUSA MATCMATHYICC-
KHUX MCTOJ0B pCIICHUSA 3a/ia4, B TOM YUCJIC, B cq)epe HpO(l)CCCI/IOHaJ'IBHOf/i JCATCIIBHOCTU.

1. IloBTOpeHME onpeaeiieHnit OCHOBHBIX MTOHITHI TeMBI B pOpMe KOHTPOJIBLHOTO OIPOca M IPOBEpKa
CaMOCTOSTEIHFHOM paOOTHI IO BEITIOJHEHUIO IOMAIITHETO 3a1aHVS.
2. Haiitu mpou3BoHbIE (PYHKIIWH:
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) 3x
a)y=5"In’x; 6)y:sm—x B)y=X'log,x; 1)y = +ex, 1) ¥ =3xIn(1—x?);
\/0052 —e°

Ha 00M

e)y= \é41+e +5; x \arci% 3)y= e\él—ezxntarcsinex.

3. Haiiti nmpousBoHble (PyHKIMK ¥ BEIYUCIUTD UX 3HAUYEHUS NIPU X = Xo!

a)y=l+In°x; X, =1; 6) y =In(x +\}* +12); X, =2 nadom B) y=sinx-e™; x, =%.
4. HamcaTh ypaBHEHHE KacaTebHON M HOpMAIH K rpaduky GyHkimn Y = 3X* B 3a1aHHOI TOUKe
M (-2, 12).

5. Haiitu mepByto 1 BTOPYIO MPOU3BOJHBIE (DYHKITHIA:

y=In(tgx*) naoom y=5+/(x-=InX).

6. Haiitu mpousBonbie X'y 0OpaTHBIX ()yHKIIHIA:

Y=X+CO0SX Haldom y=2x+x".

7. Haiita mpon3BoAHbBIE Y'x OT HESBHBIX (DYHKIIHIA:
2X+y—-4=0 wnaoom xIny+yInx=0.

8. Haiitu mponsBoaHbIe PyHKINH, 3aTaHHBIX TAPAMETPHUIECKH:

1
X=2t+1, =
., Ha Oom
t+1
9. Haiitn nuddepeniimalsl mepBoro nopsiika QyHKIHA:
1 x-
y=— In——; maoom y=arcsinx

12 x+

10. Haiitn muddhepernnans BTOporo nopsiaka QyHKIuii:

y=4x3—7x2+3 naoom y=4"%.

3ansrue 2
Henb: nate 3HAHMS MOJNOXKEHUN U3Yy4a€MOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMS MaTeMaTnyec-

KHX MCTOJOB PCIICHUA 3a1aY, B TOM YUCJIC, B cq)epe HpO(I)eCCHOHaJILHOﬁ ACATCIBHOCTH.

1. IloBTOpeHue ornpeaeneHnii OCHOBHBIX MOHITHH TeMBI B (hOpME KOHTPOJIBHOTO OIpOCca U MPOBEpKa
CaMOCTOSITEIbHOM PadOTHI IO BHITIOJTHEHUIO IOMAITHETO 33 /[aHHSI.

2. Haiitu nuddepenunansl BToporo nopsaka QyHKIHn:
a)y=cos2X maoom 6)y=x>—3x"+3x; B)y=xsinx.

3. Pemmts 3agauu:

a) CocTaBUTh ypaBHEHHME KacaTeIbHON U HOPMaJIH K KpuBOii Y = 8/(4 + X?) B Touke X =2 U B TOUKe
nepeceueHus ¢ ockto OY.

6) CoCTaBUTL ypaBHEHHs KacaTeJbHBIX K KpUBOH Y = X* + 2X + 1, MepIeHIMKyISPHBIX MPSAMON
Sy +x-4=0.

Ha 0om

B) CocTaBUTh ypaBHEHHSI KacaTelIbHbIX K KpHBOH Y = (2X-7) /(X - 3), mapajuienbHbIX MPsIMOi

4x -y - 2 =0, neprneHAuKyISPHBIX MpsiMoii 2X + 2y -5 =0.
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4. VccnemoBaTth GYHKIIUN U TIOCTPOUTH UX TpaduKu

x2 1 3Vx

a) yzx2 ; 0) Y=X+— Haoom a) Y=

- 6) y=x**1-3x).
-1 X 3x+1 )Y ( )

5. UccnenoBate (GyHKIMH U TIOCTPOUTH UX TPpauKu:

2

a)y=2xe *'?; 6)y:XT—2X4; Hadom y=X>+2J-X.

Tema 3. UuTerpasbHoe HCHUCIEHUE

3ansarue 1
IIe.m;: OaTb 3HAHUA HOJIOKEHUU I/I3yLIaeMOFO Kypca " IPUBUTH HABBIKU IIPUMCHCHUA MaTCMaTHYEC-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON ACITEITHHOCTH.

1. IToBTOpEHME OMpEEeIeHNII OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OITPOCa U MPOBEPKa
CaMOCTOSTEILHON Pa0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.
2. Haiitu HCOIPEACICHHBIC MHTCTPAJIbl METOAOM HECIIOCPCACTBEHHOT'O MHTECTPHUPOBAHNA

dx 3x% +1

a) I—; I—dx Ha 0om B) IeXS“de.
NG x*(x* +1

4. Haiitn HeonpeneneHHbIe HHTETPaIbl METOAOM 3aMEHbI TIepeMEHHON

2 [
a)j 2X4dx; 0) Im—xdx; Ha 0om B) —d
1+Xx X

X+1

5. HaiiTi HeompeeieHHbIe HHTErPalIbl METOIOM WHTETPHUPOBAHUS 110 YACTSIM:

a) j— dx; 6) Ixesx dX; ua dom B) _f\/Z—xz dx; 1) IXID;—); dx.

6. Pemute 3aqaun:

dx X2 .
. 0)|——=—=—=dx, x=sint;
a)-.-9x2+6x+5’ j\ﬁ—xz
Ha oom
dx 1
B)I 1 ’t:_;; F) J.il ,t:1+87X
e” +

exx?

7*. HaiiTu HEompeaeieHHbIe MHTETPAJIBl OT PALMOHAIBHBIX IPOOeii:

x*dx dx _
)I(x ~1) (x+1) 2 J.(x—l)(xz —x+1)’

d x? — X
Ha 0oMm ) J‘ . X T J‘ _ dx
(x*=D(x+2) —6x+10

3ansarue 2
I_Ie.IILZ aTb 3HAHUSA HOJ'IO)KCHI/If/i HU3y4acMoOro Kypca u nNpruBUTbL HABBIKU MIPUMCHCHUA MaTCMAaTHUYICC-
KHX MCTOJOB PCIICHUSA 3aaaY, B TOM YUCJIC, B cq)epe HpO(beCCHOHaHLHOﬁ JCATCIIBHOCTH.

1. [ToBTOpEeHNUE OMpeeNieHnt OCHOBHBIX IMOHATHI TeMbl B (hopMe KOHTPOJIBHOTO ONPOCa U MPOBEPKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHCHHIO IOMAIITHETO 3aaHus.
2. BeluuciauTh onpeaeneHHble UHTErPAIIb:
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a)efz'”“l d  6) [xinx dx o

dx )
- s 2—7
. 1 1 x\ix +5x+1

X

Ha 0om .
r) sze‘xdx ) .[ Xsin X cos X dX.

-7T

3. Haiitu momiaay Gpuryp, orpaHIYeHHBIX CIEAYIONIIMH KPUBBIMU:

a)y=x>=2X, y=4x—x® naoom y=x°, y=+X.
6) y=x"+3, xy=4,y=2,x=0 naoom Y=3+2Xx—X", y=x+1.

6)y=1/x, y=x,x=2 naodom 2) y=x"—2x+3, y=3x-1 0)y=(x+1)?% y*=x+1.

4. BEIYUCIUTE HECOOCTBEHHEIE HWHTCTpaJibl

)~[1+x J.(x -1)%°

5. BBIUMCIUTh UHTETPAIBI (€CIIM OHU CXOASTCS):

© ld 0
)j% 6)!%; e)!"x‘—fdx

HA 00M
° d T —-x2 . . d
) s Ol e)Wg_: I [

Teopus eepoamnocmeit

Tema 1. CiryuaiiHble cOObITHS

3ansaTue 1

Hennb: nate 3HaHUS NONOXKEHUM M3y4aeMOro Kypca M MPUBUTh HABBIKM MMPUMEHEHUSI MATEMAaTUYECKUX
METOJIOB PEIICHHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHAIBHOM eI TeTbHOCTH.

1. [ToBTOpEHUE OMPECICHNI OCHOBHBIX MOHATHH TeMbI B ()OpME KOHTPOJBLHOTO OIpOoca U IPOBEpKa
CaMOCTOSTEIHHON pabOTHI 110 BHITOTHEHHIO JOMAIITHETO 3a/IaHHUS.

2. Perute 3amauu:

a) CKOJIBKHMH CcITOcO0aMHU MOKHO PAcIIOIOKUTh Ha MOJIKE MATUTOMHOE cOOpaHue COUMHEHU?

0) B maremarnyeckom Kkpyxke 25 uneHoB. HeoOxommmo wu30parh Tnpeaceaarelns, €ro
3aMECTHTEJIS, pElaKTOpa CTEHIra3eThl U cekperaps. CKOJBKUMH CIOCO0aMH MOXHO 00pa3oBaTh 3Ty
PYKOBOJSILYIO YETBEPKY, €CIIM OJJHO JIUIIO MOXKET 3aHUMATh TOJIBKO OAMH HOCT?

B) B palioHHO# opraHu3anuu HEKOTOpPOW MHapTHUM HacuuThiBaerca 150 wieHoB. CKOIBKUMH
croco0aMu MOKHO M30path 6 IeNeratoB Ha Che3].

Ha 0om
r) ns monmera Ha Mapc HeE0OXOJMMO YKOMIUIEKTOBATh SKUIAK KOCMHUYECKOrO Kopalisi B
cocTaBe: KOMaHIup Kopalis, IepBbI TOMOIIHHUK, BTOPOM IMOMOIIHUK, B2 OOpPTUH)KEHEpa U OJUH
Bpau. Komangnas Tpoiika MoxkeT ObITh 0TOOpaHa u3 25 JeTYMKOB, 2 OOpTHHXKEHepa — U3 uucna 20
PABHOILIEHHBIX TEXHHYECKUX CIHEIHAIUCTOB, a Bpad — U3 uncia 8 MeaAnkoB. CKONbKIMH crioco0aMu

MO>KHO YKOMILUIEKTOBAaTh SKUIAX Kopaos?
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n) Ha tpenupoBke 3anumarorcs 12 OacketOomnctoB. CKONBKO MOXKET OBITH 00pa30BaHO
TPEHEPOM Pa3HBIX CTAPTOBBIX MATEPOK?

3. Pemuth 3apaum:

a) 13 xonozs! kapt (36 kapT) Haymady BEIHUMAIOTCS OHA KapTa. HaliTu BEposSTHOCTH TOTO, YTO
OHa OKa)XETCS Ty30M.

0) YersipeM urpokam pasjiaeTcs MOPOBHY Kojoia u3 36 kapT. OnpenenuTh BEPOSTHOCTh TOTO,
YTO Ka)IbIi HTPOK TOIYYHII KaPTHI TOJBKO OJTHOM MacTH?

Ha oom

B) B ypue 30 mapos: 10 kpacHbX, 5 cuHMX u 15 OGembix. Haiftm BepoATHOCTH TOSBICHUS
LBETHOTO LIapa.

r) 13 xonons! kapt (36 xapT) HayAayy BEIHUMAKOTCS TPpU KapThl. HaliTH BEpOSTHOCTH TOTO, YTO
CpeZiM HUX OKaXXETCs TOIBKO OJIUH TY3.

4. Pe3ynbTaThl OIIEHKH MOATOTOBKY TPYTII IT0 MaTEMaTHKE TIPHBEACHBI B TaOIHIIE:

Ornenka "O1nrynao” "Xoporo" "V noB." "Heynos."

Komaectso rpymm 18 23 15 3

OnpenennuTs CTaTUCTHYECKYIO BEPOSITHOCTH (4acTOTY) MONyYEHHS OIEHKH '"XOpoImno", a Takke
OIICHKH HE HIDKE 9eM "XOpomIo" ¥ MOI0KUTENbHON OIIEHKH JTF000H TPYIITION.

5. Pemmts 3agauu:

a) KakoBa BeposSTHOCTH TOro, YTO HayAady OpOIIEHHas B KpPyr TOYKAa OKaKETCS BHYTPHU
BIIMCAHHOTO B HETO KBajpara?

0) B paifone momaneio 16 KB. KM HaxoAuTci OOBEKT MPOTHUBHUKA. [ ero oOHapykeHuUs
BBICIIaHA pa3BelbIBaTeNbHas Tpynma. OuneHnTs 3(PQPEKTUBHOCTH ACHCTBUS pa3BeIbIBATEIBLHOM
rpymnmsl yepe3 1 "ac BeleHHs pa3BEIKH, €CIM €€ CKOPOCTh TMEPEelIBUKCHUS B pailoHe COCTaBIsET 3
KM/4ac ipu 3G (HEeKTUBHOM pajgnyce OOHapYKeHUs | KM.

Ha oom

B) KakoBa BeposiTHOCTH TOro, 4ro Hayjgady OpOIIEHHass B KpPyr TOYKAa OKaXeTcs BHYTpHU
BIIMCAHHOTO B HETO PaBHOCTOPOHHETO TPEYTOJIbHUKA?

3ansTue 2.

Heanb: nath 3HaHUS MOJOKEHUN M3YY4aeMOro Kypca M MPUBUTH HABBIKKA MPHUMEHEHUS MaTEMaTHUSCKUX
METOJIOB PEIICHUS 3a/1a4, B TOM YHUCIIe, B chepe MpodecCHoHATBHOM IS TETBHOCTH.

1. TloBTOpeHHe OMpENeNCHN OCHOBHBIX MOHATHHA TeMbl B ()OPME KOHTPOJBHOTO OIMpoca M MPOBEpKa
CaMOCTOSTEILHON paOOThI 110 BHITOJTHEHHIO JOMAIITHETO 3a/IaHHs.

2. Petmth 3a1a4m:

a) BeposTHOCTE TOrO, UTO CTYIEHT cAacT NepBblid dk3aMeH, paBHa 0,9; Bropoi — 0,9 Tperuii —
0,8. HaiiTu BeposITHOCTH TOTO, YTO CTYJIEHTOM OyIyT CAAHBL: TOJBKO BTOPOH 3K3aMEH; TOJIBKO OJIUH
9K3aMEH.

Ha Oom

6) BeposatHocTh TOTO, YTO CTYAEHT CAACT MEpBHIi 3k3ameH, paBHa 0,9; Bropoit — 0,9 Tperuii —
0,8. HaiiTi BepOosATHOCTH TOTO, YTO CTYyIEHTOM OyAyT CIHaHBI: TPH SK3aMEHa; M0 KpalHel Mepe, /1Ba
9K3aMeHa; XOTsI Obl OAMH 3K3aMEH.

r) CTyaeHT pa3bICKUBAEeT HY)XKHYIO eMy (hOpMyily B TpeX CIpaBOYHUKaX. BepositTHocTh TOTO, 4TO
(dbopMyna colepKHUTCS B IEPBOM, BTOPOM U TPETHEM CIIPABOYHUKAX, paBHa cooTBeTcTBEHHO 0.6, 0.7
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n 0.8. Haiitu BeposATHOCTH TOro, 49ro dTa (opMmyia COAEPKHUTCI HE MEHEe YeM B NIBYX
CIPaBOYHUKAX.

3. Ilo pe3ynbraTaM mpOBEpPKH 3a4ETHBIX pabOT OKa3aloch, YTO B MIEPBOI TPyIIe MOMy4Ynian 3a4et 20
crtyneratoB u3 30, a Bo BTOpoi 16 m3 32. KakoBa BeposATHOCTh TOTO, YTO HayJady BEIOpaHHAas
3a4TeHHas padoTa NPUHAIICKHUT CTYACHTY MIEPBON TPYIIIBI?

Ha Oom
JIBa cTpenka clienany 1o OTHOMY BBICTPEIY B OJHY U TY K€ MHIICHb. BepoSTHOCTh MmonajaHus B
MHIIIEHb IS TIepBoro crpenka pasHa 0,8, a mmsa BToporo — 0,5. B MumieHm okaszaiach onHa
npobonHa. HaliTi BEeposSITHOCTE TOTO, UTO MPOOOMHA TPHHAIICKUT BTOPOMY CTPEJKY.

4. Pemnts 3amaun:

a) B ToproByio ¢upMy NOCTYNHIHM TENEBU30PHI OT TPEX MOCTABLUIMKOB B OTHOHICHUH 1: 4: 5.
[IpakTuka moka3zana, 4YTO TENEBH30pPHI, MOCTyHaloUmme OT 1-ro, 2-T0 W 3-TO MOCTaBIIMKOB, HE
noTpeOyIOT PEMOHTA B T€UEHHE TapaHTHUHHOIO CPOKa COOTBETCTBEHHO B 98%, 88% 1 92% ciyuaes.
Haiitu BeposITHOCT TOTO, YTO NOCTYNHUBILHUI B TOProBYyI0 (pUpMy TEIEBU30p HE NOTpedyeT peMOHTa
B TEUYCHHE TapaHTUHHOTrO cpoka. llpomaHHbIi TeneBH30p MOTpeOOBal pPEMOHTA B TEUYCHHE
rapaHTUHHOTO cpoka. OT KaKoro MOCTaBUIMKA BEPOSITHEE BCETO MOCTYIIHI ATOT TEIEBU30p?

6) CtpaxoBasi KOMIIAaHHS pa3feisieT 3aCTPaxOBaHHBIX KIMEHTOB IO KiaccaMm pucka: | — mainsii
puck, Il — cpennuii, 111 — Gonpmoi puck. Cpean 3tux kiaueHToB: 50% — nepsoro kiacca pucka, 30%
— Broporo u 20% — Tperbero. BeposTHOCTP HEOOXOAMMOCTH BBIIUIAUMBATH CTPaXOBOE
BO3HArpakJIeHue Jist mepBoro kiacca pucka pasua 0,01, sroporo 0,03 u tpetbero — 0,08.

KakoBa BepOATHOCTb TOr0, YTO: 3aCTPAXOBAHHBIN KJIMEHT MOJYYHUT ACHE)KHOE BO3HATrPaXKACHUE
3a IEepUOJ CTPaxOBaHMS;, MOJIYYMBIIMH JAEHE)KHOE BO3HArpaKICHHWE 3aCTPAXOBAHHBIM KIHEHT
OTHOCHTCS K TpYIINEe MaJIOTO pucka’?

Ha Oom

1) B naHHBIA paiioH W3aenust TMOCTaBISIOTCS Tpems gupMmaMu B cooTHomeHun 5:8:7. Cpenu
MPOJYKIIMK TEepBOM (UPMBI CTaHIApTHBIC M3nenus cocTtaBisitor 90%, Bropoit — 85%, TpeTheit —
75%. HaiiTu BEpOATHOCTH TOrO, 4YTO: a) NPUOOPETEHHOE H3JENUEe OKAXETCS HEeCTaHIapTHBHIM;
0) npuoOpeTeHHOE M3/eNMe OKa3aloch CTaHIApTHBIM. KakoBa BEpOSTHOCTE TOTO, 4YTO OHO
M3TOTOBJICHO TpeThel Gupmoii?

e) Bca mpongykumsa 1mexa mpoBepsieTcsl ABYMsS KOHTPOJEpaMH, IPHYEM TMEpBBIH KOHTpPOJIEp
nposepsieT 55% wuzgenuil, a BTOPOW — OCTaJbHBIE. BepOsSTHOCTH TOrO, YTO NEPBBIA KOHTPOJIEP
MPOMYyCTUT HecTaHaaptHoe uznenue, paBHa 0,01, a Bropoir — 0,02. Bzgroe Haymauy wuzaenue,
MapKHPOBaHHOE KaK CTaHJIapTHOE, OKa3aJloch HeCTaHAapTHHIM. HallTu BeposITHOCTH TOTO, 4TO 3TO
W3JIeNHe TPOBEPSIIOCh BTOPHIM KOHTPOJIEPOM.

5. BeposiTHOCTB, 4YTO Majioe TpEANpUSATHE CTaHET OaHKPOTOM B TeueHue ronxa paeHa (,2. Haiitu
BEPOSITHOCTB, YTO W3 BOCBMH MAJIBIX MPEATPUSITHIA 3a TIEPBBIN Tl 00aHKPOTATCS ABa MPEANPHATHS.

Ha 0om
Haiitu BeposATHOCTB, YTO M3 BOCBMH MaJbIX MPEANPHUATHIA 32 MEPBbIA roJ 00aHKpPOTATCSA Oojee
JIBYX TIPETIPUATHI.

6. ®upma packiazbiBaeT PEKJIAMHBIC JIMCTKA II0 IIOYTOBBIM sIUKaM. [IpEKHHI OMBIT pabOThI
moKa3bIBaeT, 4ro Ha 500 peKIaMHBIX JIUCTKOB MPUXOIUTCS OMUH 3aKa3. OIEHUTh BEPOSTHOCTH TOTO, UYTO

IpH pa3MCIICHUN 25 TBHICSY JINCTKOB YHMCIIO 3aKa30B 6yz[eT paBHO 48.

Ha 0om

OneHuTs BEPOATHOCTH TOTO, YTO MPH pa3MEUIeHWH 25 THICSY JINCTKOB YHCIIO 3aKa30B Oyner
HaXOAMTHCA B Ipezenax oT 45 go 55.
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Tema 2. Ciryuaiinble BeJIMYHHBI

3ansarue 1
IIe.m,: JaTh 3HAHUA MOJIOKEHUN HU3y4acMOro Kypca U IMpHUBUTH HABBIKW IMPUMCHCHHSA MAaTEMATUYCCKUX
METOIOB PEIICHMS 3a7a4, B TOM 4Hce, B chepe mpodecCHOHATLHOM e TeIbHOCTH.

1. [ToBTOpEHME OIpEeNCHI OCHOBHBIX TOHATHH TEMBI B (JOpME KOHTPOJIHHOTO OIpoca M IPOBEpKa
CaMOCTOSTEIIFHON pabOTHI 110 BHITOJTHEHHIO JOMAIITHETO 3a/IaHHS.

2. Peruth 3aaun:

a) BeposTHOCTB TOTO, YTO CTYAEHT CAACT CEMECTPOBBIN AK3aMEH B CECCHIO TT0 quciuminHaM A u b,
paBabl cootBeTcTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH pacrpemeiIeHUs Yrcia CEMECTPOBBIX 3K3aMEHOB,
KOTOpBIE CAACT CTYICHT.

0) dana ciyyaiinas BenmuurnHa X

Xi -1 1 2
pi 0,5 0,4 0,1

HaiiTy 3aK0H pacrpezieienus ciydaiHbix Bennaun: a) Y = 0,5X; 6) Z = X3,

[Moctpouts @yukyuto pacnpedenenus, HAUMU MAMEMAMUYECKOe ONCUOAHUE, OUCNEPCUID U
CpeodHeK8aopamuieckoe OMKIOHeHUe UCXOOHBIX U NOTYUEHHBIX CAYUAUHBIX GeTUYUH.

3. Pemmts 3amaun:

a) BeposTHOCTh MOpakeHUs] BUPYCHBIM 3a0oJieBaHreM KycTa 3eMistHuKH paBHa (0,2. CocTaBUTH
3aKOH paclipe/ie]ieHHs 4Kciia KyCTOB 3eMIISIHUKH, 3apaKeHHBIX BUPYCOM, U3 YEThIPEX MOCAKEHHBIX
KYCTOB.

0) KimnenTel OaHka, HE CBS3aHHBIE APYT C JAPYIOM, HE BO3BPAIIAOT KPEIUTHl B CPOK C
BeposiTHOCTBIO 0,1. COCTaBUTH 3aKOH paclpeiesiCHUs] YHCa BO3BPALICHHBIX B CPOK KPEIUTOB U3 5
BbIJIaHHBIX. HallTh MaremaTH4yeckoe OXWJaHWE, JHUCIEPCUI0 M CpPEJHEE KBaJ[paTUUYECKOE
OTKJIOHEHHE ATOU CIIy4allHOW BEJINYUHBI.

B) B Ournere Tpu 3amaun. BeposTHOCTS IpaBUIBHOTO pelieHus epBoii 3aiayun pasHa 0,9, BTopoit
— 0,8, Tpetbeii — 0,7. CocTaBUTh 3aKOH pacHpeAesIeHUs YMCIia IPaBUIILHO PEIICHHBIX 3a7a4 B Ouere
Y BBIYUCIIUTh MaTeMaTH4YECKOE OXKHUIaHUE U JUCIIEPCHIO 3TOW CITy4alHOM BETMYHHBL.

r) Cnyuaitaple BenauHbl X 1 Y HE3aBUCHUMBI M UMEIOT OJJUH U TOT 7K€ 3aKOH pacIpe/eIeHus:

3HaueHue — X; 1 2 4

BepostaocTb — Pi 0,2 0,3 0,5

CocTaBUTh 3aKOH pachpeieieHus ciydaiHbix BeauunH 2X u X+Y. Yoenuthcs B ToM, uto 2X #
X+Y, vo M[2X] = M[X+Y].
Ha Oom

1) CTpenok BeneT CTpenb0y 1Mo IEeNH ¢ BEPOSTHOCTHIO TOMAAaHus IpH KaxaoM BeicTpene 0,2. 3a
KaXJ0€ MOMaJaHue OH IOJy4yaeT 5 OYKOB, a B Cllydae IPOMaxa OYKOB €My HE HAYUCIISIOT.
CocTaBUTh 3aKOH pACTIpENEeNICHHs] YHCIa OYKOB, IOJIYYEHHBIX CTPEJNKOM 3a 3 BBICTpENa, H
BBIYMCIIUTh MAaTEMATUUYECKOE OXKUJIAHUE 3TOU CIIy4yailHOW BEJIMYUHBI.

¢) KonrponbHaas paboTta cocTouT m3 Tpex BompocoB. Ha kaxapiii BOmpoc mpuBeeHO 4 OTBETA,
OJIMH U3 KOTOPBIX MpaBWIbHBIN. COCTaBUTh 3aKOH PACIPEACNICHUS YHCIa MPaBUIbHBIX OTBETOB IIPU
NpoCcTOM yrajabiBaHuu. HailTu MaremaTHyeckoe OXKHJIaHWE€ U JUCIEPCHUI0 3TOM CclydailHOU
BEJIMYUHBI.

) Halitn 3aKoH pacrpeleieHuss Yuciia MaKkeToB TPeX aKIWi, 10 KOTOPBIM BiaJenblieM Oyaer
MOJIy4YEeH JOXOM, €CJIU BEPOSITHOCTh MOMYyUYEHHUS AOX0JIa MO KaXJAOMY U3 HUX PaBHA COOTBETCTBEHHO
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0,5, 0,6, 0,7. Halitn mMaTemMaTHYeCKOe OXXHIAHWE W NHUCIICPCHIO TAHHOW CIydaiHOW BEIIMYWHBI,
MOCTPOUTH (DYHKIIHIO PaCTIPEACICHHUSL.

3) [IBa cTpenka cienaiv mo Ba BBICTPETa 10 MUIIEHH. BeposSTHOCTh MOMagaHus B MUIICHb JUIS
riepBoro crpenka pasaa 0,6, mist Broporo — 0,7. HeoO0XoaiMo: COCTaBUTE 3aKOH PacIpeeIieHHsT 00IIIeTo
Yucya MOMNAJaHui; HAlTH MaTeMaTHYeCKOE OKUIaHUE U TUCTIEPCUIO 3TOM CITy4ailHON BETUYMHBI.

4. Permmts 3amavm:

a) I3 msatm tBO3mMK nBe Oemple. COCTaBUTh 3aKOH pACIpeleNeHds W HaWTH (QYHKIUIO
pacnpesic/ieHus] CIy4alilHOW BEJMYWHBI, BBIPAXKAIOIICH YHUCIIO OCNbIX TBO3AUK CpPEId ABYX
OJTHOBPEMEHHO B3STHIX.

Ha 0om

0) DK3aMeHaTop 3a/laeT CTYACHTY BOIPOCHI, MTOKA TOT MPaBUIBHO OTBeuYaeT. Kak TONBKO YHUCITO
MPaBUIBHBIX OTBETOB JOCTHTHET YETHIpEX JIMOO CTYJCHT OTBETUT HENPABWILHO, JK3aMEHATOP
TIpeKpaIiacT 3a1aBaTh BOMPOCHL. BeposSITHOCTE MPpaBUIFHOTO OTBETA HA OJIMH BOIIPOC paBHa 2/3.

CocTaBuTh 3aKOH pacIipe/elICHHs] YMCIIa 3aIaHHBIX CTYICHTY BOIPOCOB.

Mamemamuueckasa cmamucmuxa

Tema 1. OcHOBBI MATEMATHYECKOH CTATHCTHKH

3ansarue 1

Heﬂb: JaThb 3HAHUS HOHO)KCHI/Iﬁ I/I3y‘{aCMOF (0} Kypca nu HpI/IBI/ITI) HAaBBIKHU HpI/IMeHeHI/IH MAaTEMATHYCCKUX
METOJIOB PEIICHHUS 3a71a4, B TOM YHCIIe, B chepe MpodhecCHOHAIBHOM eI TETbHOCTH.

1. TloBTOpEHUE OMNpeaeeHI OCHOBHBIX MOHATHA TeMbI B (JOpME KOHTPOJIHLHOTO OMpOca U TPOBEpKa
CaMOCTOSTEIIEHOM PabOTHI MO BHIMOIHEHUIO JOMAIITHETO 3aIaHus.

2. Tlo >MIUpUYECKUM JaHHBIM (TIOPSIIKOBBIH HOMEp Mecsla POXKACHHS IPUCYTCTBYIOUIMX B
ayTUTOPUM CTYAEHTOB) MOCTPOUTH BAPUAIIMOHHBIA M CTAaTUCTHUECKUU psAJ; MOJUTOH 4YacToT,
KyMYJIATY U SMIUPHUYECKYIO (DYHKIHIO PACIpeeIeHUs.

3. IlpeacTaBuTh AaHHYIO BBIOOPKY B BHJIE€ BapHallMOHHOI'O M cTaTHCTHuYeckoro psna. Iloctpouts
MOJIMTOH YacTOT (YaCTOCTEN), KYMYJIATY ¥ SMIMPUUECKYIO (DYHKIHIO PacipeaeIeHus:

a) 1 3 8 |17] 6 |14] 6 9 5 9 12|17 6 7 8 6

(BN

0) 5 8 7 5 9 4 | 4 6 3 5 6 8 | 4 5 7

Ha dom| 8 6 {19 8 |15] 5 ]10]13|19| 4 |18/ 14116 | 7 [ 19] 8

Jnist faHHBIX BapHAIIMOHHBIX (CTATUCTHYECKHX) PSIOB HAWTH CPEAHIOI0 apU(PMETHUECKYIO; MEIUaHy
Me; mMomy Mo; BBIOOPOYHYIO IMCIIEPCHIO U CpElHEE KBaapaTUYeCKOe OTKIOHEHHE; KO3(h(HIHEeHT
BapHalyy; KO3Q(UIMEHT aCHMMETPHUH 1 IKCLIECC.

4. IlocTpOUTh HMOJUIOH M THCTOIPaMMY YacTOT (4acTOCTE), KyMYJISTYy U OMIMPUIECKYIO (QYHKLIHIO

pacrpeeneHus:
WuTepnai 2-5 5-8 8-11 11-14
Yacrora 9 10 25 6

Haiitn cpeanroro apudmeTnyecKkyio; BBHIOOPOUYHYIO IUCIIEPCHI0 M CpEeAHEee KBaIpaTH4ecKoe
OTKJIOHEHHE; KOP(DUIIMEHT BapHUaIHH.

Ha 0oMm

Xi | menee 500 | 500-1000 | 1000-1500 | 1500-2000 | 2000-2500 | cBemie 2500

Ni 58 96 239 328 147 132




22

3ansTue 2
Iean: 1aTh 3HAHUS MOJIOKEHUN U3yYaeMOr0 Kypca M MPUBUTH HABBIKA MPUMEHEHUS MATEMATHUCCKHX
METOJIOB PEIICHUS 3a/1a4, B TOM YHUCIIe, B chepe MPohecCHOHATEHOMN A TETLHOCTH.

1. IloBTOpEHue omnpene’IeHnii OCHOBHBIX IOHATHH TeMbI B (hOpMe KOHTPOIIEHOTO OITPOca U MpOBEpKa
CaMOCTOSITETTFHON paOOTHI MO BBHITIOTHEHHUIO TOMAITHETO 3aIaHusl.

2. 13 5000 BknmagunkoB OaHKa MO CXeMe CIydaiiHOH OecroBTOpHOU BBIOOpPKH ObUTO o0TOOpaHo 300.
Cpennuit pasmep Briana cocraBwia 8000 py0., a cpemHee kBaapatuueckoe oTkioHeHne — 2500 pyoO.
KakoBa BepOsSTHOCTB TOTO, YTO CPEIHUI pa3Mep BKJIA/Ia CITy4aliHO BEIOPAHHOTO BKJIATYMKA OTIIMYACTCS
OT €r0 Cpe/THero pa3Mepa B BeIOOpKe He Oosee weM Ha 100 py06. (1o abcomoTHOH BenmuanHe)?

3. 3 maprum, coxepxkameii 8000 teneBuzopos, otodpanHo 800. Cpenu HuX okasanock 10% He
YIOBJICTBOPSIOIINX CTaHIApTy. HaiiT rpaHuIlbl, B KOTOPBIX C BeposATHOCTHIO 0,95 3akiroueHa Jnoms
TEJICBU30POB, YJIOBJIICTBOPSIONINX CTAHIAPTy, BO BCEH MapTHX JJis MMOBTOPHOW M OECIIOBTOPHOMN
BBIOOPOK.

Ha 0om

Io pesymbTaram cormonorundeckoro odcnenoBanust npu orpoce 1500 pecrioHIeHTOB PEUTHHT TI1aBbI
(T.e. TIPOLIGHT ONPOIIECHHBIX, ONOOPSIOMIMX €ro AeaTe’dbHocTh) cocTaBunl 30%. Haiitu rpanunel, B
KOTOPBIX C HAASKHOCTHIO 0,95 3aKiIrOueH PEWTHHI IaBbl (IIPH OMPOCE BCEX JKUTENICH peruoHa).
CKOJIBKO PECTOHICHTOB HAJ0 OIPOCHTh, YTOOBI ¢ HaJaeKHOCTBIO 0,99 TapaHTHpOBaTh NMPEACIHHYIO
ommOKy couuosornyeckoro odcnenoBanus e 6onee 1%? ToT jxe BOIpOC, €ClM HUKAKUX JaHHBIX O
pEUTHHTE ITIaBbI HET.

4.B ropone pabdoraer N = 30000 uenosek. [Ipu BbIOOpOUHOM ompoce N = 600 paboTaromMx
OKa3aoch, 4to K = 200 13 HUX UMEIOT BhIciiee 0Opa3oBanue. Haiitu:

a) BEPOSATHOCTh TOTO, YTO JOJIA JIFO/ICH C BBICIIMM OOpa30BaHHIO CPEU BCEX PadOTAIOIIMX TOpoja
OTJIMYAETCs OT BRIOOpOUHOI He Oomnee uem Ha 10%;

0) TpaHUIIBI JOBEPHUTEIHFHOIO MHTEpBANA UIS YHMCIAa PabOTAOIMX C BBICIIMM OOpa3oBaHHEM (U1
JIOBEpHUTENBHBIX BeposiTHOCTeH, paBHBIX 0,95 1 0,99).

Ha 0om pemwmTh 3amaay npu N = 40000, n = 1000, k = 400.

Tema 3. [IpoBepka cTATHCTHYECKUX THIIOTE3.

3anarue 1
He.]'l]): JaThb 3HAHUA HOJ’IO)KCHI/Iﬁ H3yqaeMoro Kypca n HpI/IBI/ITI) HABBbIKHU HpI/IMeHeHI/ISI MATEMATHYCCKHUX

METOAOB PCHICHUA 3a/la4, B TOM YHUCJIC, B ubepe HpO(I)eCCI/IOHaJ'ILHOﬁ JACATCIIbHOCTH.

1. TToBTOpEHME onpeneneHnii OCHOBHBIX MOHSATHI TEMBI B ()OpME KOHTPOJIBHOTO OTIPOCa U MPOBEpKa
CaMOCTOSITETTLHON PabOTHI IO BBHITIOTHEHHIO IOMAIITHETO 3a/IaHusl.

2. Ilo BeIOOpKaM oOBeMOM Ny = 14 u N, = 9 HaleHBl CPEeHUE pa3Mepbl JieTalell COOTBETCTBEHHO
X =182 MM 1 Yy =185 MM, H3TOTOBIICHHBIX Ha [IEPBOM I BTOPOM aBTOMATaxX. Y CTAHOBJICHO, YTO pasMep
JeTageid Ha O0OWMX aBTOMaTax IMOMYHMHSCTCS HOPMAJIbHOMY 3aKOHY pacmpeiencHus. 3BecTHBI
nucniepeud 6%, =5 u 6%, =17.

Ha ypoBHe 3nauumoctu 0,05 BbIIBUTH BJIMSHUE aBTOMara Ha CpPEIHUNA pa3Mep JeTaju.

Paccmotpets fBa cityuast: a) Hi: Xo # )_/0; 0) Hi: Xo < )_/0 .
3. Pacxoj chIpbsi Ha €MHUILY TPOTYKIIUHA COCTABIIT

110 CTapOil TEXHOJIOTUU 110 HOBOM TEXHOJIOTUU

Xi 303 307 308 BCETO Yj 303 304 306 308 | Bcero

n; 1 4 4 9 n, 2 6 4 1 13




23

BBIACHUTB, SBIAIOTCS M CYIIECTBEHHBIMH Pa3JIMuUsl MEXKIY AWCIIEPCHSIMH PacXojaa ChIphS HA
eAMHUILY MPOAYKIMH NPU UCIOIB30BAHUH CTAPOH M HOBOW TEXHOJIOTHH: a) Ha YPOBHE 3HAUUMOCTH
0,05 mpu KOHKYpUpYyIOLIel runotese ¢ 2, > ¢ %y; 6) Ha ypoBHe 3HauuMocTu 0,02 IpU KOHKYPHPYIO-
el runorese 6 % £ 62y,

Ha 0om

[IponsBenmensr qBe BBIOOPKM ypO’Kasi 3€PHOBBIX: MPH CBOEBPEMEHHOW yOOpKe W MpH YOOpKE C
HEKOTOPBIM OIO3/IaHreM. B mepBoM ciydae Tpu HaOMIOACHUM 8 YYacTKOB BBIOOPOYHAS CPEIHSSA
ypoXxaiHOCTh cocTaBmia 16,2 1/ra, a cpegHee KBapaTnieckoe OTKIOHeHHe — 3,2 11/Ta; BO BTOPOM
cilydae Tpy HaOJIOICHUU 9 yYaCTKOB TE€ JK€ XapaKTEPUCTHKU COCTABHIIM COOTBETCTBEHHO 13,9 1m/ra
u 2,1 w/ra. Ha yposue 3naunmocTu 0,05 BBISICHUTH BIUSHHE CBOEBPEMEHHOCTH YOOpPKH yposkas Ha
Cpe/lHee 3HAYCHHE YPOKAHHOCTH.

4, ITomarast (HO JAaHHBIM 3aJa4u 3), 4TO pacxodbl ChIPpbA I10 KaXXI0M TEXHOJIOTHH HMECIOT HOpMAJIbHOC
pacnopeaciacHue ¢ OAMHaKOBbIMH TUCTICPCUAMHA, HA YPOBHE 3HAYUMOCTH 0,05 BBIAICHUTDH, OaCT JIM HOBasA
TEXHOJIOI'MSI DOKOHOMMUIO B CPEAHEM PACXOIE€ ChIPbS.

Ha oom

Ha nByx 3aBomax mo ounctke tormmsa (B Muannane n Texace) mpoBeneHo mo 12 mpoBepoK HaIHUHS
npumMeceii (MI/T) B BBITyCKaeMOIH NPOAYKIIUH:

Wnppnana | 979 | 985 | 955 924 | 890 | 756 |790 |850 |930 | 777 |790 | 930

Texac 884 | 723 | 913 | 965 | 875 | 930 |886 | 751 | 785 |810 |845 | 950

[lomaras, 9To KONMYECTBO IpuUMeceil (BeC) MOAYMHSCTCS HOPMAIBHOMY 3aKOHY, Ha ypOBHE
3HauUMOocTd @ = 0,05 BBISICHUTH, MOYKHO JI CUATATh, YTO KAYECTBO OUMCTKU TOILUIMBA HA 3THX 3aBOJAX
onuHakoBo. Ha ypoBae 3Haunmoct# @ = 0,05 BBISICHUTH BIMSHIE MECTOIIOJIOKCHUS 3aBOa Ha CpeliHee
3HAYEHUE BECa IIPUMECEN.

4. MaTtepuaJjbl TeKyIero KOHTPOJISl yCIIeBaeMOCTH 00y4aromuxcs U (pOH/ OlleHOUHBIX
CpeACTB MPOMEKYTOUHOM aTTEeCTAUMHU 1O JUCHUIJIMHE

4.1. @opMBbI M METObI TEKYILEr0 KOHTPOJISI YCIIeBAEMOCTH 1 IIPOMEKYTOYHOM aTTeCTALNY.

4.1.1. B xoae peammsauun aucuuminabl K.M.06.01 "MaremaTuka'" ucnoab3ylrTcs
CJIeAYIOIIHE MeTOAbI TEKYIIEero KOHTPOJISA YCIIeBAeMOCTH 00y4Yal0IMXCH:

- IpY IPOBEACHUM 3aHATUN JICKIIMOHHOTO TUIIA: OIIPOC.
- IIpY IIPOBEACHUM IPAKTUYECKUX 3aHATHI. OIPOC, IPOBEPKA BBIITOJIHEHMS JJOMAIIHETO
3a/1aHMs, pelIeHUe IPAKTUYECKUX 3a1ay.

4.1.2. 3a4er ¢ OLeHKO} MPOBOANTCS C MPUMEHEHHEM CJIeYIOIIUX METOI0B (CPeaCTB):

3auer mo aucHuILIMHe "MareMaTH4yecKui aHaiu3" BBINOJIHSIETCS B MUCHMEHHOM BHUIE 10
OuneraM, KOTOPBIE BKIIOYAIOT OJIMH TEOPETHUECKUI BOIIPOC U OJHY 33/1a4y.

TpeboBaHusi K ypOBHIO OCBOCHHS JUCHUIUIMHBI BKJIIOYAIOT 3HAHWUE OIPEACIICHUN
paccMaTpUBaEMBIX MOHATHH, MOHUMaHUE (HOPMYIHPOBOK U UJCH HOKA3aTEIBCTB UCIOJIb3yEeMbIX
TEOpEeM, 3HAHWE JO0KAa3aTeIhCTB OCHOBHBIX TEOPEM, H3JIara€MbIX Ha JIEKIUSIX, YBEPEHHOE
BIIQJICHUE METOJIaMU PEIICHUS 3a/1a4, COJAEPKALIMXCSA B IJTAHAX MPAKTUYECKUX 3aHATUMN.
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4.2. MaTtepuaJjbl TeKyllero KOHTPOJIsl yCIeBaeMOCTH.

BO]’[pOCLI JJIA ONPocCa HA JeKIUAX U MPAKTUYICCKUX 3aHATHUAX

Tab6muna 2.

n/n

HauMenoBanue TeMbl
TUCHUIIINHBI

Bomnpocsi

Juneiinas anzeopa c 31emMeHmMaAMU AHATUMUYECKOU ceomempuu

MartpuIisl ¥ OTIpeIeITUTEITH

1. Marpuiipl 1 Onieparyy HaJ{ HUMH.

2. OnpeieTUTeny U UX CBOMCTBA.

3. Brruncnenue onpeaenurenei.

4. ObpaTHas MaTpHIIa.

5. PanT MaTpuIieL.

6. MuHopsI U anredOpandecKue TOMOTHEHHU.

7. PaznoxeHue ompeAeTUTeNss MATPHIBI [0 AJIEMEHTaM CTPOKHU
WJIH CTOJIOMA.

Cucrema JIMHEHHBIX
YpaBHEHUH.

OCHOBHBIE TOHATHS U ONPEIETICHHUS.

Cucrema N TMHEHHBIX YpaBHEHUH C N IEPEeMEHHBIMH.
MeTton 00paTHOM MaTpuIlsl U popmysl Kpamepa.
Cucrema M NMHENHHBIX YpaBHEHUH C N IEpEMEHHBIMHU.
Meron IMaycca.

Cucrema JTMHEHHBIX OTHOPOJHBIX YPABHEHUM.
DyHIaMEeHTaNbHAS CUCTEMA PELLICHUN.

BekTopa Ha MI0CKOCTH U B
MIPOCTPAHCTBE

IToHsATHSI B - MEPHOTO BEKTOPA U BEKTOPHOT'O IPOCTPAHCTBA.
CkansipHOE ¥ BEKTOPHOE MPOU3BEICHHE.

PasmepHOCTS 1 0a3nc BEKTOPHOTO (JIMHEHHOTO) IPOCTPAHCTBA.
[lepexon k HOBOMY Oa3ucy.

EBKIINIOBO IPOCTPAHCTBO.

JIunelinble onepaTopsl.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAYECHUS IMHEHHOTO
oreparopa.

NogogkrowdDRPRINOOR~LDPE

DJ1eMEHTHI AHATUTHYECKON
TCOMETPHH.

1. Cucrembl KOOpAMHAT.

2. llpocreiimme 3a1a9u aHATUTUIECKOW TEOMETPHUH.

3. AnreOpanveckue JTUHUU IIEPBOTO MOPSAIKA.

4. YpaBHeHHE MPSIMOM Ha IUIOCKOCTU. B3anMHoe pacnonoxenne
NPSMBIX U TOYEK.

5. Ajrebpanveckue JUHUUA BTOPOTO MOPSIKA.

6. OKpYXHOCTb H DIUIHUIIC.

7. T'mnepboina u napabona.

8. IlnockocTs u mpsiMast B IPOCTPAHCTBE.

Mamemamuueckuit ananus

OYHKIUU OJTHOM
MepeMEHHOU

[MousiTre GyHKIINH.

OcHOBHBIE CBOICTBA (QYHKIMH U UX KJIaCCU(DUKALIHSL.
OneMeHTapHbIe QYHKINH.

[IpeobpasoBanue rpaduKoB.

IlonsiTre YnCcI0BOM MOCIIEA0BATENBHOCTH.

[Ipenen GpyHKIMM U YMCTIOBOM MOCIEN0BATENLHOCTH.
Beckoneuno mable 1 OECKOHEYHO OOJIBIIIE BETUIHHBL.
OCHOBHEBIE TEOPEMBI O TIPEIEeIax.

. 3amedaTenbHbIE NTPEENbI.

10. HerrpepbIBHOCTH (DYHKIIHH.

©WooNoTk~wNE

JduddepennmansHoe
WCYHCIICHUE

1. TlonsiTue MPoW3BOIHON (PYHKITUH.
2. OcHoBHbIC npaBuIa AUPPEPEHITUPOBAHMSL.
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[TpousBoaHasK CIIOKHON M 00paTHON PYHKIIHHA.

[Ipow3BoaHBIC HESBHON U TAPAMETPUICCKU 3aJaHHON (PYHKITHH.
[onsiTre IPOM3BOIHBIX BBICIINX TOPSAKOB.

Huddepenunan GyHKIUH.

[TonsTre o muddepenInanax BEICIINX TOPSIKOB.

OcHOBHEBIE TeOpeMBbI Tuh HEePEHITHATHFHOTO0 HCUNUCITICHIIS.

. IIpasuio Jlonurans.

10. Bo3pactanue u yObIBaHHE (QYHKIHA.

11. Xapakrepaple TOYKH (YHKIUH W XapaKkTepHbIE IMHUM WX
rpadukoB (9KcTpeMyM (YHKIIMH, HAUOONbBIIEE W HaWMEHBIIEe
3HAUYeHUs (QYHKUMM Ha OTpe3Ke M HHTEepBaJe, BBIMYKIOCTh
(YHKINH, TOYKH TIepernda, aCHMITOTH rpadrka QyHKITIH)

12. O6mas cxema uccneoBanvst QYHKIHN W TOCTPOCHUSI X TPadhUKOB

©ONO O AW

1. Tlonstus nepBooOpa3HOi U HEONPEAEIEHHOIO HHTETpaa.

2. CaoiicTBa HEONpPEAENEHHOTO UHTErpaa.

3. MeTtomapl HHTETPUPOBaHUS (METO/ 3aMEHBI IEPEMEHHOM, METO/T
MHTETPUPOBAHMSA 10 YACTSIM, MHTETPHUPOBAHUE IPOCTEHILINX PALIMO-
HaJIBHBIX JPO0EH, MHTErpupoBaHre HEKOTOPHIX BUIOB UPPAIIMOHATIB-
HOCTEM, MHTETPHUPOBAHKIE TPUTOHOMETPHUYECCKUX (DYHKIIHH).

4. TloHsTHE ONpENeIeHHOIO HHTErpaa.
7 | UHrerpanbHOe HCUHCIICHUE 5 CpolicTsa o
. peAeneHHOro HHTerpaia.
6. OmnpeneneHHbIN HHTETPaT Kak (DYHKIMS BEPXHETO Mpe/ena.
7. ®opmyna HeroTona-JleitOHumIA.
8. MeTons! BRIYHCIICHHS OTIPEIeNICHHOT0 HHTErpaja (3aMeHa repe-
MEHHOW 1 UHTETPHUPOBAHKE 110 YaCTAM B OIIPEACICHHOM UHTErpase).
9. HecoOcTBeHHBIE HHTETPAIBI.
10.TeomMeTpryeCcKHEe TIPHIIOKEHHS OTIPEIETIEHHOTO HHTErpaIa.
Teopua eepoamunocmeit
1. OcHoBHBIEC IOHATHS TEOPUH BEPOSITHOCTEH.
2. CmyuaiiHble COOBITHS.
3. BeposTHOCTE COOBITHA (KJIACCHMYECKOE, CTATUCTUYECKOE U
TeOMETPHUYECKOE OTIPENIETICHNS BEPOSATHOCTH).
. 4. TeopeMsl CI0KEHHUS BEPOATHOCTEH.
8 Cryyaiitbie COObITHSI 5. VelosHas Be T .
POSTHOCTH. Teopema yMHOKEHHS BEPOSITHOCTEM.
6. HesaBucumbie coOBITHSI.
7. ®opmyna nonHo# BepositHocTH. Popmyina baiieca.
8. IloBropHble He3aBUCHMBIE UcTIbITaHus. Dopmyna beprym.
9. JlokanbHasi ¥ MHTETpalibHast TeopeMbl Myaspa-Jlamiaca.
1. JluckpeTHBIE M HEMIPEPBIBHBIE CIy4YaiiHble BETUYHHBI.
2. OyHKUMS pacnpeeneHus ci1y4aifHoH BEeTHYUHBL.
3. IlmoTHOCTH pacmpeneeHns HeMPephIBHON CITyYaifHOW BETTMUYHMHBL
4. Yucnossle XapaKTEpUCTUKHU CIy4aiHbIX BEJINYMH:
9 CityyaiiHble BETUYUHBI MaTeMaTUYeCKoe OXHUJaHUE, AMCIIEPCHs, CpelHee KBaJpaTHUECKOe
oTkJIoHEHHE. CBOICTBA.
5. HavanbHble 1 IEHTpatbHBIE MOMEHTHI CITyYaiHbIX BETHYMH.
6. OcHOBHbIE 3aKOHBI PAaCIPEICICHUS] CITyYalHbIX  BEIIMYHH:
paBHOMepHoe, bepHynu, [lyaccoHa, SKCTOHEHIIMAILHOE, HOPMATIBHOE.
1. 3agaun 1 OCHOBHBIE TMOHATHUS CTATHCTHKH.
2. BeIOOpOYHBI METOI.
3. [eHepaynbHasl COBOKYMHOCTh W BBIOOPKA, BapUAIMOHHBIA PsiI,
., |momuron wacror, rucrorpamma, sMmupuueckas (CTaTHCTHYECKas)
OCHOBBI MaTEMaTHYIECKOI
10 (byHKUMS pacTpesesIeHus..

CTaTUCTUKH.

4. YucnoBble XapaKTePUCTUKHA BEIOOPOTIHOTO PACTIPEICIICHHUS.

5. Ilonsarre 06 oreHKe MapamMeTpoB. XapaKTEPUCTHKHU OIIEHOK.

6. Meroqpl  HaxXOXJIEHHS OIIGHOK: METOJ MOMEHTOB, METOJ
MaKCHUMAaJILHOTO TIPABIOIIOI00MS, METOI HAMMEHBIITNX KBaJPaTOB.
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7. TlousTtre 06 MHTEPBAILHON OLICHKE MapaMeTpoB. JloBepuTen-
Hasl BEPOSITHOCTD U JIOBEPUTEIIbHBIN HHTEPBAJL.

11

IpoBepka craTuCTHYECKUX
THIIOTE3

1. IIpuHIWT TPaKTUYECKONH YBEPEHHOCTH.

2. lloHsTHE CTATHCTUYECKOMN TUIIOTE3HI.

3. OOrmmas cxema MPOBEPKU CTATUCTHUECKOMN TUTIOTE3HI.

4. TIpoBepka THIIOTE3 O PABEHCTBE CPEIHUX M TUCTIEPCHUIl IBYX
COBOKYMHOCTEM.
5. TlpoBepka runote3 0 3aKOHE pacmpeesieHus BHIOOPKH.
6. IIpoBepka rumores 06 OAHOPOAHOCTH BEIOOPOK.

4.3. OneHo4Hble CpeAcTBA IS IPOMEKYTOYHOM aTTecTaluH.

4.3.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM ITANoOB UX ()OPMHPOBAHUS B Ipolecce
0CBOEHHs 00pPa30BaTeIbHOI MPOrPpaMMBbI

Kon
KOMITETEeHIIH U

HaunMeHnoBanue
KOMIIETeHIIUH

Konx prana
OCBOECHUA
KOMIIeTeHIHH

HauMmenoBanmue sTana
OCBOCHHUS KOMIETEHIUU

ITK-7

YMeHue MoJeNnupoBaTh
aIMUHUCTPATUBHBIE TPOILIEC-
Chl U MpOLEAYPbl B OpraHax
roCyJ1apCTBEHHOM BJIACTHU
Poccuiickoii ®enepanum,
opraHax roCyJIapCTBEHHOU
BIacTH cyObekToB Poccuiic-
kol Denepauuu, opraHax
MECTHOI'O CaMOYIPaBJICHHUS,

a/J1arTUpoOBaTh OCHOBHBIE
MaTeMaTHYeCKue MOJEIH K
KOHKPETHBIM 3ajadam
yIpaBlICHHS.

4.3.2 Iloka3zaTeJn M KPpUTEPUM OLEHHBAHUS KOMIIETEHIUH HA Pa3IM4YHBbIX 3Tanax
ux (popmupoBanus

JTan ocBoeHHS IToxasaresn Kpurtepun (Cnfeefoc;;?
KOMIIeTeHIIHI OLICHUBAHMS OLICHUBAHUS
OLICHHUBAHMS

3HaHMe CyIIHOCTH U conep- | [IpaBuiibHO copMynupoBaHbI

JKaHWS aIMAHUCTPATUBHBIX | TUIIOBBIE MAaTEMAaTUYECKUE

IIPOLIECCOB; OCHOBHBIX 3aJ1auH.

HaIpaBJICHU!N COBEPILEHCT-

Ompoc,

ITK-7 (3maer) BOBaHUS T'OCYJJapCTBEHHOTO pemenye

yTIpaBJIeHUs; OCHOBHBIX
0COOEHHOCTEN pOCCHIICKOM
MO/JIENIU TOCYAaPCTBEHHOTO
MYHUIUIIAJIBHOT'O
yIpaBJICHUS

3aaad, 3a4cT

[1IK-7 (ymeer)

VYMeHUe BBISBIATH B3aUMO-

CUCTCMBI IrOCYAapCTBECHHOT'O
U MYHUIHUIIAJIBHOI'O
YHpaBJICHUS U NPCACTABIIATH

CBs3U U B3aMMO3aBHCUMOCTHU

HpaBI/IJ'IBHO AHAJIUTUYCCKU
OIMMCAaHbI U PCHICHBI TUIIOBBIC
MaAaTCMaTHUYCCKUC 3aJa4u.

Omnpoc,
pelieHne
3a/1a4, 3a4eT
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aIMUHHUCTPATUBHbIE
MIPONECCHI B BUJIE MOJICIICH;
BHaI[eHI/Ie HaBbIKaMU ITpU- HpOI[eMOHCTpI/IpOBaHBI
MCHCHHA MaTEMaTHYCCKHUX HaBBIKU UCIIOJIHB30BAHUA
MOJIeNIeH ¥ METOI0B IIPH MAaTEMATUYECKOTO SI3bIKA U
MK-7 YyIpaBJICHHMM aIMHUHUCTPA- MaTeMaTHUUECKOM CUMBOJINKHU Ompoc,
(BJIaI[eeT) TUBHBIMHA ITpOLICCCaMU U JUISL OIIMCAHUS U PELIECHUS pPeIICHUC
aJlanTanyuyu OCHOBHBIX CHEHUATM3UPOBAHHBIX 3a7a4, 3a4eT
MaTeMaTH4ICCKUX MOJCIICH K MaTeMaTUYECKUX 3a1ad.
KOHKPETHBIM 33J1a4aM
YIIPaBJIEHUS;

4.3.3 TunoBble KOHTPOJIbHBIC 3aIaHUS WJIN UHBIC MaTEPHAJIbIL (TI/IHOBLIe

OLICHOYHbIE MATEPHUAJIbI), HEOOX0AMMBbIE VISl OLEHKH 3HAHU I, YMEeHUI1, HABBIKOB U (MJIN)
ONbITA 1eATEJIbHOCTH, XaPAKTEPHU3YIOIIMX 3TaNbl ()OPMHUPOBAHUN KOMIIETEHUH B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

Hepeqeﬂb BOITPOCOB /IUIA IIOATOTOBKH K 3a4Y€Ty

Paznen 1. Jlunetinas ancebpa c s1emeHmamu aHaIUMUYeCcKol ceomempuu

RBOooo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OcHOBHBIE CBEICHUSI O MaTpULIaX.

Onepauny HaJ MaTpULIAMH.

Onpenenurenu KBaJpaTHbIX MaTPULL.

CBolicTBa onpeaeIuTeNeH.

OO6parHas maTpuiia.

Panr matpuisr.

Cucrema N JUHEHHBIX YPAaBHEHUN ¢ N IEPEMEHHBIMHU.
Merton oOpartHoii MaTpuibs! 1 hopmyisl Kpamepa.
Merton INaycca.

CucreMbl TMHENHBIX OJHOPOJHBIX YPABHEHHM.
ITonsATHA N-MEPHOTO BEKTOPA U BEKTOPHOTO IIPOCTPAHCTBA.
CkassipHOE U BEKTOPHOE MPOU3BEACHHUE.

Pa3mepHoCTb 1 6a3uc BEKTOPHOTO MPOCTPAHCTBA.
[Tepexon k HOBOMY Oa3ucy.

EBKIIMI0BO IPOCTPAHCTBO.

JIuneliHbIE ONIEpaTOPHI.

Co6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEWHOTO ollepaTropa.

Cucrembl KOOpAMHAT.

[Ipocrelimue 3a1a4m aHATUTUYECKON TEOMETPUH.
YpaBHEHHE TUHUN HA TIIOCKOCTH.

YpaBHEHHE NPAMON.

VYcnoBus napaieIbHOCTH U MEPIEHIUKYIISIPHOCTH MPSMBIX.
PaccrosiHue OT TOUKH 10 TIPSIMOIA.

Pasznen 2. Mamemamuueckuii ananus

ook wndE

[Tonstue pynkunu. OCHOBHBIE CBOMCTBA U Ki1accUUKaIIHs.
[Tpenen ¢pynkunu. OCHOBHBIE TEOPEMBI O Tpeesax.
HenpepriBHOCTH QyHKITHH.

[TonsiTre MTPOU3BOIHOM (DYHKITUH.

OcHoBHbIe TipaBUiIa TP PepeHInPOBAHUS.

Huddepenunan GyHkum.
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7. OcHoOBHBIE TeOpeMbl TU(DPEPEHITNATHPHOTO HCUNCICHUS.

8. IIpasuno Jlonurass.

9. Bospacranue u yObiBaHHE (PYHKITUH.

10. XapakTepHble TOYKH PYHKIUN U XapaKTepHbIE JIUHUU UX TPa(UKOB.

11. Obmas cxema uccieaoBanus GYHKIUHA U TOCTPOCHUS UX TpaHKOB.

12. TonsTus nepBooOpa3HOi U HEOIPEASIIEHHOT'O HHTErpaa.

13. CBoiicTBa HEOPEACICHHOTO HHTErpaa.

14. MeTo1bl UHTETPUPOBAHUS.

15. TlonsiTHE ONIpEeACIICHHOTO HHTETpaa.

16. CpoiicTBa ornpeneneHHOro HHTETpaa.

17. OnpeneneHublii HHTETpat Kak GyHKIuMsA BepxHero npenena. opmyna Herortona-
JleitOHuna.

18. MeTo/1bI BBIYHCIICHUS ONPEACICHHOTO0 WHTETpaa.

19. I'eomeTpuyeckre MPUIOKEHUS ONIPEICTIEHHOTO HHTETpaa.

20. HecoOcTBEeHHBIC HHTETPAITHI.

Pasnen 3. Teopus seposmuocmett

1. OcHoBHbIE NOHATUSA TEOPUU BeposTHOCTEH. CitydaiiHble COOBITHS U X KIACCUDUKALIHSL.

2. BepositHOCTB coObITHS. Kitaccmueckoe, CTaTUCTUYECKOE H TEOMETPHUIECKOE

OIIpeCICHUs.

JleficTBHS HaJl COOBITUSIMH.

Teopemsl CII0KEHHSI U YMHOXKEHHUS BEPOATHOCTEH.

3aBUCHMBbIE U HE3aBUCUMbIE COOBITHS. Y CIIOBHAsI BEPOATHOCTb.

®opmyna noiaHoM BepossTHOCTH. Teopema baiieca.

[ToBTOpHBIE HE3aBUCUMBIE UcTibITaHUSA. Popmyina bepnyiu. Teopema [Tyaccona.

JlokanbHas u UHTErpanbpHas Teopemsl Myaspa-Jlamaca.

CrnyuaiiHas BeIMUMHA U €€ 3aKOH paciipeneneHus. [JuckpeTHble 1 HelpepbIBHbIE

CIIy4aliHbIE BEJINYMHBI.

10. OcHOBHBIE 3aKOHBI pacHpeeNIeHIsI CTY9allHbIX BETMYMH: paBHOMEpHOE, bepHym,
Ilyaccona, 5KCIIOHEHIIMAIBHOE, HOPMAJIBHOE.

11. ®ynkuwus pacnpeaeneHus ciiydyailHol BenudyuHbl. [TOTHOCTH pacnpeneneHust
HEIPEPBIBHON ClIydyallHON Bean4uHbL. X CBOMCTBA.

12. YwucnoBbie XapaKTEPUCTUKH CITyYalHBIX BEJTMUMH: MaTEMATHIECKOE OXKHIAaHHE,
JUCIIEpPCHs, CPEIHEE KBAAPATUUECKOE OTKIOHEHUE, UX CBOMCTBA.

13. Mona, meanana, KBaHTWIH. HavanbHbIe U IIEHTPaTbHBIE MOMEHTHI CITydaifHBIX
BEJINYMH.

©COoN Ok~

Pasznea 4. Mamemamuueckas cmamucmuxa

1. OOmmue cBeneHUsI O BHIODOPOYHOM METO/IE.

2. Bapuanmonssle psapl 1 UX rpadudeckoe n300pakeHue.

3. UucrnoBsle XapakKTepUCTUKH BEIOOpOUHOTO pacnpeneneHus. Mx coiicTaa.

4. Tlousatue o0 OlLIEHKE MMapaMeTpoB. XapaKTEPUCTUKH OL[EHOK.

5. Mertoabl HaX0X/IEHHS OLICHOK: METO/I MOMEHTOB, METOJT MaKCUMAaJIbHOTO
MPABIONIOI00MS, METO/T HAMMEHBIINX KBAIPATOB.

6. OrneHka reHepaqbHON J0JIM, T€HEPAIBHOM CpeHel U reHepaIbHOM U CIIEPCHH.
7. Tlonstue 00 MHTEPBATLHOU OLIEHKE apaMeTpoB. JloBepuTenbHas BEPOSITHOCTh U
JOBEpUTENbHBIN nHTepBal. OO0BbEM BHIOOPKH.

8. TloHsATHE CTAaTHCTUYECKOW THITOTE3bI H 00IIas cCXeMa ee MPOBEPKH.

9. [IIpoBepka rurnore3 0 paBEHCTBE CPEJHUX U AUCTIEPCHH IBYX COBOKYITHOCTEH.

10. IIpoBepka rumore3 o 3aKOHE pacIpeIeIIeHNsT BEIOOPKH.

11. IlpoBepka rumore3 00 0JTHOPOJHOCTH BHIOOPOK.



29

Ikaga oneHNBaAHNUA.

VYcmenHocTs YCBOCHUA OJUCHUIIINHBI «MareMaTuka XapaKTCPU3YCTCA KOJINYCCTBCHHO-
Ka4eCTBEHHON OICHKOH C(HOPMHUPOBAHHOCTH KOMIICTCHIMHA, BKJIIOYAIONMICH COBOKYIHOCTb
KPUTCPUCB HUX OCBOCHHA. KauecTBennas OIICHKA BbIPpAKACTCA B HNPOUCHTHOM OTHOIICHUHA
Ka4yecTBa YCBOCHHsI MPOrpaMMbl IMCIHUILIHHbI, KOJMYCCTBCHHAS — OTMETKON B ISTHOAUTHLHOM
mikane (Tabnuma 3):

Tabauma 3.

KauecTtBO YcBOCHUS OTMeTKa B

NMporpamMmbl 5-0a/IbHOI 1IKaJIe
91 - 100% COTIIMIHOY / «5»
76 - 90% «XOPOIIOY /«4»
50 - 75% «YIOBJICTBOPUTEIILHO» / «3»

Mmenb1ie 50% «HEYJIOBICTBOPUTEIBHOY /«2)

4.4. MeTonnuecKkue MaTepuaJibl, onpeae/siiomme npoueaypbl OeHUBaHUS 3HAHUM,
YMEHHi, HABbIKOB M (MJIH) ONBITA 1eATEJIHLHOCTH, XapaKTePHU3YIOIMX ITanbl opmMupoBa-
HHS KOMIIETeHIUH

Bce ncnonp3yeMbie BHIIBI KOHTPOJIBHO-OIEHOUHBIX cpenacTB (Tabmuna 4) mo aucuuruimHe
«MaremaTuka» (GOpMHUPYIOT UTOTOBYI0 OTMETKY B MATUOAIILHOM IIKaje C y4EeTOM KauecTBa
YCBOCHUS MPOrPAMMbI JUCHHUILTHHBI (CHOPMUPOBAHHOCTH KOMIICTEHIINM):

Tab6nuna 4.
HaunmeHoBaHue IIpeacraBienue
KOHTPOJILHO- Kpartkas xapaktepucruka KOHTPOJILHO- Mxana
OLICHOYHOI0 KOHTPOJILHO-0IIEHOYHOT'0 CPeICTBA OLICHOYHOT'0 OLICHKH
cpeacTna cpeacTBa
o Bomnpocsl s
CpencTBo poBepKH 3HAHUH IS
OIpoca Ha JICKIHUIX 0
Ompoc peluIeHus 3a1a4 OMpeneICHHOro TUIA 110 1o 10%
Y TIPaKTUYECKUX
TEME
3aHATHUAX
CpencTBO IPOBEPKU YMEHHUH PEMIEHUS 3ananns i
Pemenue 3anau P POBCPIH Y P paboThI B 1o 10%
3a/1a4 ONpPEEIIEHHOTO TUTIA TT0 TeMe
ayJUTOPHH U IoMa
o CpeicTBO IMPOBEPKHU 3HAHUN MaTEPHUAIIOB
3a4eT ¢ OIEHKOM P POBEP N p Bunetsr 10 80%
JIMCITUIUTAHBI YMEHUH pelIeHuns 3a1a4

OrneHuBaHne OOyYaIOMIUXCA B TPOILIECCE TOATATHOTO OCBOEHUS HWMH KOMIIETECHIINH,
dbopMUPYEMBIX AUCIUILTHHON «MaTteMaTHukKay, OCYIIECTBIATHCS CIASAYIOIIUM 00pa3oM.

1. Ouenka paboTHl CTYJEHTa B TE€UEHHE CEMECTpa CKJIAIbIBACTCS U3 PE3yJIbTaTOB OMPOCOB
[0 3HAHUIO MaTEepUANIOB JIEKIIMH M PELICHUS MPAKTUYECKUX 3a/ad CEeMUHApCKUX 3aHATHH, U
MOXeT cyMMapHo jocturathb 20% (Tabnuna 4).

2. I1pu mpoBepke pe3yabTaToOB 3aueTa OlEHKa CTyAeHTa GOPMHUPYETCs KaK MHTETpaibHas 3a
MPABUJIBHO U TEOPETUYECKH apIryMEHTHPOBAHO PEIICHHBIE 33/1a4H.

[IpaBUabHO W apryMEHTHPOBAHO peIIeHHas 3ahada (MOJHBIA M IMpaBUIbHBIA OTBET Ha
BOIPOC) IoMeyaeTcs 3HakoM "+" 1 oneHuBaetcs B 1 6am.
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3nakoMm "+" (0,75 Oamna) momeuaeTcs 3ajaada, PEIICHHE KOTOPOM MMEET pacueTHhIE WU
TEOPETUYECKHE MOIPEUIHOCTH, HE BIMSIOIIME CEPhE3HO Ha pe3ynbTaT (MpaBUIIbHBINA, HO HE
TIOJTHBIN OTBET Ha BOIPOC).

3uakom " * " (0,25 Gamra) — 3agadya, y KOTOPOH B PEIIEHHH OTCYTCTBYET TEOPETHUECKAs
apryMeHTauus, WIA JaH OTBET, a pEIICHHEe HE NPEICTaBICHO, WIM B HENPABWILHOM
(He3aBepIICHHOM) PEUICHUH UMEIOTCS pa3yMHbIE JEUCTBUSA. AHAJIOTHMYHO ITOMEYAeTCsl OTBET Ha
TEOPETHUUYECKUI BOIPOC, €CJIM B HEM NMPUCYTCTBYIOT 3HAHUS TOJIHKO OCHOBHOTO Marepuaia, HO
HET €ero JeTajel, MJOMYyIIeHbl HETOYHOCTH, HEJOCTaTOYHO MpaBUJIbHbIE (HOPMYIUPOBKH,
HapYIIEHUs JJOTUYECKON MOCIIEI0BATEILHOCTH B U3JI0KEHUH IMPOTPAaMMHOI0 MaTepuaa.

N nakoner, 3HakoM "—" (0 OaJIJIOB) — HET OTBETA HAa BOMPOC WIIM HE pElieHa 3a1a4a.

Jons (B mponeHTax) MpaBUiIbHO PEHICHHBIX 3a7a4 B KOHTpoJibHOU (D) paccuntsiBaercs mno
dbopmye:
1-n,+0.75-n,+0.25-n
n
rae N, - Yucio 3a7ay, IOMEUYEHHBIX 3HaKoM "+

D= 2.80%,

N, - 4ACIO 3a7a4, IOMEYEHHBIX 3HAKOM "+";
N, - 9KMCIIO0 3a/1a4, IOMEYECHHBIX 3HaKoM "+";

N - o01ree Yucio 3aa4 B KOHTPOJIbHOM.

3. UtoroBas orMeTka B 5-0a/uTbHOM TIKayIe onpeessercs mo Tadmwmie 3 ¢ yueToM KadecTBa
OCBOCHUSI IMCIMIUIMHBI KaK CyMMa OIICHKH Pa0OThI CTY/ICHTa B TCUCHHE CEMECTPa U OICHKH 32
KOHTPOJIbHYIO padoTy.

Ha xoumponwvHoii pabome 3anpeuwiaemcsa NHOIb306AMbCA MOOUTLHBIMU CPEOCMEAMU
ceazu, coocmeennvimu INK, Humepnemom, yueonukamu, KoHcneKmamu J1eKyuil u padouumu
mempaoamu cCemMuHapCKux 3aHAmuil.

Ilpu napywienuu Oannvix mpebdOBaHUll 00yUaAeMbll YOANACMCA U3 AYOUMOPUU C
6bICMABICHUEM OUEHKU (HEYO081€MBOPUMENIbHO.

5. MeToaudyeckue YKazaHus 1J1s1 OGy‘lﬂlOH.[I/IXCH 0 OCBOCHHIO JUCHHUIIJIMHbI

[enp MeToanueckux peKOMEHJAIUil - 00eCeunTh CTYAEHTY ONTUMAJIbHYIO OpPraHU3aIUI0
npolecca U3y4eHusl JUCLUIUIMHBI, @ TaK)Ke BBIIOJIHEHUS PA3IUYHBIX (OPM CaMOCTOSTENbHON
paboTHL.

CryneHTaM HeoOXOAMMO O3HAaKOMHUTBCS: C coJepXaHMeM palbouell MporpamMmbl
JUCLHUILIMHBL, ¢ LEIAMH M 3aJadaMy JUCLUIUIMHBL, €€ CBA3SIMHM C JIPYTMMH JUCLHUIIIMHAMHA
0o0pa3oBaTeNIbHOW MPOTpaMMbl, METOAMYECKUMH pa3padOTKaMU [0 JIAHHOM JUCIUILIIMHE,
UMEIOUIMMCST Ha 00pa3oBaTeIbHOM IMOpTaje M caite Kadenpsl, ¢ rpad@UKOM KOHCYJIbTalUil
npenojaBaresnei kadeapsol.

W3ydyenne AUCHMIUIMHBI TpeOyeT CUCTEMAaTHYECKOTO M IOCIIEJ0BATEIbHOTO HAKOIUICHUS
3HaHUH, CIEe0BATENbHO, MPOMYCKHU OTJCIBHBIX TEM HE MO3BOJISIOT TIIYOOKO OCBOMTBH MpPEIMET.
MMeHHO MOATOMY KOHTPOJIb HaJl CUCTEMAaTU4YeCKOHl paboTO CTYJEHTOB BCerja HaXxOAWUTCS B
LIEHTpe BHUMaHU Kadeapsl.

Obyuenue no oucyunaune « Mamemamuxay» npeononazaem uzydenue Kypca Ha ayOumopHsix
3aHAMUAX (TeKYUuU U npaKkmudecKue 3aHAmus) u CamocmosamenbHol pabomul cnmyoeHmos.

C uenpo o0ecrieyeHus: YCHEIIHOTO O0Y4YeHHs CTYJEHT JOKEH B 00s3aTeIbHOM MOpPSIKe
TOTOBUTBCS K JIeKyusM, TIOCKOJIbKY OHHU SBIISIOTCS BakHeHIIeH Gpopmoil oprannzanuu yueOHOro
mpolecca: 3HAKOMST C HOBBIM YYEOHBIM MaTepualoM; pPa3bsCHSIOT Y4eOHbIE SJIEMEHTHI,
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TpyIHbIE ISl TOHMMAHHUS, CHCTEMAaTU3UPYIOT y4eOHBI MaTepuaj; OpPUEHTUPYIOT B y4yeOHOM
nporecce.

Ilpaxmuueckue 3auamusi TUCUUIUIMHBI «MareMaTUKa» MPeNIoyiaraloT UX MPOBEICHUE B
pa3auuHbIX (OpMax C IETbI0 BBISBICHHS IOJYYCHHBIX 3HAHWMA, YMEHUUW W KOMIICTCHIUU C
MIPOBEICHUEM KOHTPOJIBHBIX MEPONPUSITHH, ONMCAHHBIX B 1.4.4 (Tabnuna 4).

Camocmosmenvnas paboma CTyIEHTOB IO AUCHUILIHHE «MareMaTHkay CcrnocoOCTByeT
Oonee TIIyOOKOMY YCBOGHHUIO H3Y4aeMoOro Kypca, (OpMHUpPYeT HaBBIKM HCIOJb30BaHUS
M3y4aeMOro MaTEeMaTHYECKOIo afmapara U OpPUEHTHUPYET CTYJEHTa Ha yMEHUE IPUMEHSTH
MOJTy4YeHHBIC 3HAHUSI Ha TIPAKTHKE.

[ToaroroBKa K JIEKIIUH 3aKIIOYACTCS B CIIEAYIOMIEM:

BHUMATEJIBHO MPOYUTANTE MaTEPUA IPEABIIYIIEN JTEKIUH;

y3HalTEe TeMy MpeACTosmed JeKnuu (M0 TEeMaTHYeCKOMY IUIaHy, 10 HH(pOpMaIuu
JIEKTOPA); 03HAKOMBTECH C YUEOHBIM MaTEPUAIOM 110 YIEOHHKY U Y4€OHBIM ITOCOOHSIM;

MOCTapalTeCh YACHUTh MECTO H3y4aeMOM TeMBbI B CBOEH MPO(ECCHOHANBHON ITOATOTOBKE;

3aIUIIATE BO3MOXKHBIE BOTIPOCHI, KOTOPBIE BbI 33/1aIUTE JIEKTOPY Ha JICKIUH.

IloaroToBka K MpakKTUYECKUM 3aHATUSAM!

BHUMATEIbHO IIPOYUTANTE MaTepuan JIEKLUUH, OTHOCALIMXCS K JAHHOMY IPaKTHYECKOMY
3aHATHIO; 03HAKOMBTECH C YU€OHBIM MAaTEPUAIIOM IO YICOHUKY U YI€OHBIM MTOCOOHSIM;

BBIIUIIUTE OCHOBHBIE IIOHATHSI U TEOPEMBIL;

CaMOCTOSITENIFHO PEIINTE MPUMEPHI, pa300paHHbIC B JIEKIUAX, M 33Ja4l, PEKOMEHIOBaHHBIC
JUIL CAMOCTOSITEJIBHOTO U3YYEHUS;

YSICHUTE, KaKie Y4€OHbIE JIEMEHTBl OCTAINCH JUIsl BAC HESICHBIMU M [IOCTapalTeCh MMOIY4YUTh
Ha HUX OTBET 3apaHee ([0 3aHsTUS) BO BpeMs TEKYIUX KOHCY/IbTAllUN PernoiaBaTers.

['0TOBUTBCS MOKHO MHIMBUAYaJIbHO, MapaMHU WJIM B COCTaBE MaJIOW TPYIIIBI, MOCIEIHUE
ABJSIIOTCS 3((PeKTUBHBIMU (opMamu paboThl. Paboyast nmporpaMma JUMCHMIUIMHBL B YacTH Lieliei,
NEPEYHI0 3HAHUM, YMEHUN, TEPMHUHOB U Y4YEOHBIX BOIPOCOB MOJKET OBITH MCIIOJIB30BaHA B
Ka4yecTBe OPHEHTHpA B OpraHU3alul 00yUYeHus.

IToaroroBka K KOHTPOJIBLHOM paboTe.

K xouTpompHON paboTe HEOOXOAUMO TOTOBHUTCS IIE€JICHANPABICHHO, PETYJSPHO,
CHUCTEeMAaTUYECKH W C TEPBBIX JHEW OOy4YeHHsS MO AaHHOW AMCHUIUIMHE. [IOMBITKH OCBOUTH
JUCIUIUIMHY B MEPHOJI CECCUU, KaK MPABUJIO, MTOKA3bIBAIOT HE CIMIIKOM YJOBJIETBOPUTEIIbHBIE
pe3yJIbTaThI.

B camoM Hauane y4eOHOro Kypca CTYAEHTY HEOOXOIMMO MO3HAKOMHUTBCA CO CIEIyoIei
y4eOHO-METOIMUECKOM TOKYMEHTalKel: porpaMMoit TMCIMIUIMHBI; IIEPEYHEM 3HaHUI U YMEHUH,
KOTOPBIMH CTYJEHT JOJDKEH BJa/eTh, TEMaTHMYECKUMM IUIaHAMM JIEKIUM, NpPaKTUYEeCKUX U
J1a00paTOPHBIX 3aHATUIH; KOHTPOIBHBIMU MEPONPHUATUAME; YUEOHUKOM, YU€OHBIMU TTOCOOUSMHU 110
JUCLUIUIMHE, NEPEeYHEM BOIPOCOB Uil CaMOMNOATOTOBKU (M. 4.4.3), a TakKe SJIEKTPOHHBIMU
pecypcamu (KOMILUIEKT Mpe3eHTaINi).

[Tocne sToro y cryaeHTta AOMKHO CHOPMUPOBATHCS YETKOE MPEACTaBlieHHe 00 o0beMme u
XapakTepe 3HAaHWM M yMeHHUll, KOTOpbIMH Hago OyneT OBJaJeTh MO JAUCHUILIUHE.
CucremaTHdeckoe BBINIOJIHEHHWE Y4eOHOW paboThl Ha JIEKIUSX M MPAKTUYECKUX 3aHATHIX
MO3BOJIMT YCIIEIIHO OCBOMTh JUCHUIUIMHY W CO3JaTh XOpouyloo 0a3zy s HalucCaHHs
KOHTPOJIbHOM paboTHI.



32

6. OcHOBHAs M IOTOJTHUTEIbHAs y4eOHAasl TUTEePaTypa, HeoOXoAuMAasi 1JIsl OCBOEHUSI
AUCHHUILINHBI, pecypchl HHPOPMALMOHHO-TEJIeKOMMYHHKAIIMOHHOI ceTn "UHTepHeT",
BKJII0YAS NlepeYeHb Y4eOHO0-MeTOAUYeCKOro odecnevyeHus JJIs1 CAaMOCTOATEIbHON padoThI
o0yyarommxcst 0 JMCHHUILIMHE

6.1. OcHoBHas uTEpaTypa.

1. Kpacc, M.C. Marematuka mis 53KOHOMHCTOB: YdeOHoe mocoome / M. C. Kpacc,
b. I1. Yynpsiaos. — CII6: ITutep, 2016 — 464 c.

2. AxtamoB, M.A. Marematuka I COLMOJOrOB U 3KOHOMHCTOB. — M.: ®USMATJIUT,
2004. — 464 c.

3. TarapumkoB, O.B. Teopus BeposATHOCTEH W MareMaTHyeckas CTaTUCTUKA JJIA
9KOHOMHCTOB: yueOHHK / O. B. Tarapuuxos, E. B. llIsen. — M. : KnoPyc, 2018. — 206 c.

4. Kosaies, E. A. Teopusi BEposSTHOCTEH W MaTeMaTHYeCKas CTATHCTHKA JJII SKOHOMHCTOB:
y4eOHMK W MPAaKTUKyM [yt OakanaBpuara u maructpatypsl / E. A. KoBanes, I'. A. Mensenes;
noxa oomr. pexa. I'. A. Mensenesa. — 2-e u3j., ucnp. u gon. — M. : FOpaiit, 2018. — 284 c.

6.2. JlomostHUTEIbHAS JIUTEPATYpPA.

1. TlomoB, A.M. Beicmias matemaTwka Jjisi SKOHOMHCTOB: Y4YEOHUK W TMPAKTUKYM JUIs
npukiagHoro O6akamaBpuata / A. M. ITonos, B. H. Cotaukos; mox pea. A. M. IlonoBa — 2 u3f,.,
nepepad. u gon. — M. : UznarensctBo FOpaiit, 2014. — 566 c.

2. Beicmias MateMaTHKa JUIsi SKOHOMUYECKOro OakanaBpuara: YueOHHUK U mpakTukyMm / [log
pen. mpod. H.III. Kpemepa. 4-e uzn. — M.: "FOpaiit", 2016. — 909 c.

3. TlomoB, A.M. Teopust BepoSTHOCTEHi W MaTeMaTH4YeCKas CTAaTUCTHKA: YYEOHUK U
MPaKTUKYM AJisl pukiIaaHoro 6akanaspuara / A. M. Ilonos, B. H. CotHukoB; mo pea. A.M.
[TommoBa A. M. — 2 u3x., mepepad. u gomn. — M. : UsnarensctBo "FOpaiit”, 2018. — 434 c.

4. Kpemep, H.II. Teopust BeposTHOCTE M MaTeMaTHuYecKas CTATUCTHKA. YUEOHMK H
MPaKTUKYM ISl akagemudeckoro 6akanaspuata. / H.I. Kpemep. — 4-e uza. — M.: U3narenscTBO
"FOpant", 2016. - 514 c.

6.3. YueOHo-MeTOqMYECKOE 00ecIedeHHe CaMOCTOATEILHOM padoThI.

Tema 1. MaTpuiel 1 OnpeeanuTeny.

Tema 2. CucteMbl TUHEHHBIX YpaBHEHUH.

Tema 3. BekTopa Ha TIIOCKOCTH U B IIPOCTPAHCTBE.

Tema 4. DneMeHThl aHATTUTHUECKOW T€OMETPHH.

Tema 5. ®yHKIIMM 0JTHON TIEPEMEHHOI.

Tema 6. JTuddepennmanbHoe HCUUCTECHHE.

Tema 7. IlHTerpanbHOE UCUUCIICHHE.

1. Kpacc, M.C. Marematuka st SKOHOMHUCTOB: YueOHoe mocobume / M. C. Kpacc,

b. I1. Yynpsinos. — CII6: ITutep, 2016 — 464 c.

2. AxtamoB M.A. MarteMaTHKa IS COLIMOJOTOB M SKOHOMHCTOB. — M.: ®U3MATJIUT,
2004. — 464 c.

3. TlomoB, A.M. Beicmias maTeMaTHKa JUIsi SKOHOMHCTOB: YYEOHUK W TIPAKTHKYM JUIS
npukiaanoro 6akanaspuata / A. M. Ilonos, B. H. Cotnukos; mo pexn. A. M. Ilonosa — 2 u3f.,
nepepad. u gon. — M. : UznarensctBo FOpaiit, 2014. — 566 c.

4. Beicmias maTemMaTHKa I SKOHOMHYECKOTO OakanaBpuaTa: Y4ueOHUK u mpakTukyM / [lon
pen. mpod. H.III. Kpemepa. 4-e uzn. — M.: "FOpaiit", 2016. — 909 c.
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Tema 8. CriyqaitHbie cOOBITHS

Tema 9. CityuaiiHble BeTUYHUHBI

Tema 10. OcHOBBI MaTEMaTUYECKOM CTATUCTUKU
Tema 11. IIpoBepka cTaTUCTUYECKUX THIIOTES

1. TarapaukoB, O.B. Teopus BeposSTHOCTEH | MaTeMaTHYeCKas CTAaTHCTHKA [
sKOHOMHCTOB: yueOHHK / O. B. Tarapuuxos, E. B. llIsen. — M. : KnoPyc, 2018. — 206 c.

2. Kosanes, E. A. Teopus BepoATHOCTEH U MaTeMaTHYECKasi CTATUCTHKA JJIS1 SKOHOMHCTOB:
y4eOHMK U MpPaKTUKyM Juii OakanaBpuara u maructpatypsl / E. A. KoBanes, I'. A. Mensenes;
nox obmr. pea. I'. A. Mensenesa. — 2-e u3f., uctp. u gom. — M. : FOpaiir, 2018. — 284 c.

3. IlonoB, A.M. Teopust BepoATHOCTEH M MaTeMaTH4yecKass CTAaTHUCTHUKA: YYEOHHK W
NpPaKTUKyM JJs1 npukianHoro OakamaBpuara / A. M. Ilonos, B. H. CotHukoB; mo pen. A.M.
[TommoBa A. M. — 2 u3x., mepepad. u gomn. — M. : UsnarensctBo "FOpaiit”, 2018. — 434 c.

4. Kpewmep, H.III. Teopuss BepossTHOCTE M MaTeMaTHuYeCKas CTATUCTHKA. YUYEOHUK U
MPAKTUKYM JUIs akagemmdeckoro Oakamaspuata. / H.II. Kpemep. — 4-e uzn. — M.: U3narenbcTBO
"FOpaiit", 2016. - 514 c.

6.4. HopmaTuBHBIE NIPABOBbIE JOKYMEHTHI.

1. denepanbHbIii roCy1apCTBEHHBIN 00pa3oBaTeNbHbIHI CTaHAapT BBICILIETO
MpOoECCHOHAIBHOTO 00pa30BaHUsl IO HAMpaBJICHUIO TOAroToBKH (cnernuanbHocT) 080101
DOkoHOoMHUYecKas 0e30MacHOCTh (KBaUUKAIUS (CTENEHb) «CIEUATNUCTY). Y TBEPKIIEH MTPUKA30M
MunuctepcerBa oOpa3oBaHus U Hayku Poccuiickoit @enepaunu ot «14» auBaps 2011 r. Ne 19.

2. Ilpukaz  MunuctepctBa  oOpazoBaHusi W Hayku  poccuiickoil — Deneparuu
(MUHOBPHAYKHW) «O06 yrBepknenun Ilopsaka  opraHM3anmd ¥ OCYILECTBIICHHS
00pa3zoBaTeNIbHON JIESTENBHOCTH O 00pa3oBaTeNbHBIM MPOTrpaMMaM BBICHIETO OOpa3OBaHHS —
nporpamMm 0OakanaBpHara, MporpamMM CIEUaIUTeTa, IPOrpaMM Maructparypsl» oT «19» nexadps
2013r. Ne 1367 (3apeructpupoBan 24.02.2014 r. Ne 31402).

3. Tlonoxenne 00 opranmszanuu u ocymiectBiernn B PAHXul'C obpa3oBarenbHOiM
JEeSITeIbHOCTH 10 TMporpaMMmaM BbICIIEro o0oO0pa3oBaHMs — MporpaMMam OakajaBpuaTta,
porpaMMaM cIlieluainTera, mporpaMMaM maructparypsl. YTBepxkaeHo llpukazom PAHXul'C
oT «14» mas 2014 1. Ne 02-129.

4. TlonoxeHwe O TEKYIIEM KOHTpPOJIE YCIEBAEMOCTH M TPOMEKYTOUHOW aTTecTallu
CTYACHTOB B (pellepaJbHOM TOCYAAPCTBEHHOM OO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUN
BhICHIET0 MpodeccuoHanbHOro oOpasoBanus «Poccuiickas akaaeMus HapOIHOIO XO3SHCTBAa U
rocynapcTBeHHOM ciryx0blI mipu [Ipesunente Poccuiickoit @eaepamuuy (C U3M. U JI0M. OT 7 UIOHS
2013r.). Y1BepxaeHo Ipukazom PAHXul'C ot «7» utons 2013 r. Ne 01-2694.

6.5. UuTepHeT-pecypchbl.

1. JlexuwOHHBIH MaTepHual TO TUCHUIUIAHE pa3jieliaM IUCIUIUIMHBI «MaTemMaTtuka» Ha
caiire PAHXuI'C. http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/

2. http:/www.muHOOpHAYKH.p) — oduIMaTBHBIH calT MuHHCTEpCTBA 00pa3oBaHUS W
Hayku Poccuiickoi @enepanuun

3. http://lwww.nsu.ru/mmf/tvims/chernova/tv/lec

4. http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf

5. http://www.statsoft.ru

6. http://www.statistica.ru
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6.6. UnbIEe HCTOYHHKH.

Hayunas snektponnas 6ubnmoreka eLIBRARY.RY.

OnexrponHas 6ubnmoreka cuctema IPRBOORS.

DnekTpoHHas OHOIMOTEKa 00pa30BaTEIbHBIX M IIPOCBETUTENBLCKUX u3aanuii «1Q Libraryy.
OnekTpoHHO-0nOmMoTeuHas cuctema BOOK.ru.

DIIeKTPOHHO-OMOIMOTEYHAst chcTeMa Znanium.com msaarenscrBa < THDPA-My.
DIeKTPOHHO-OMOIMOTEYHAs cCUCTEMa M31aTesibeTBa «FOpanTy.

DJeKTpOHHO-0MOMoTeHas cucreMa u3naresberpa «JIAHDb.

Nookrwh e

7. MaTtepuajbHO-TeXHU4YECKas 0a3a, UH(OpPMALIMOHHbIE TEXHOJOTHHU, HC0JIb3yeMble
NMPH OCYIIeCTBJIEHNH 00pa30BaTEJIbHOIO MpoLecca Mo JUCHUIJINHE, BKJIHYas NepevyeHb
NMPOrpaMMHOI0 o0ecriedyeHnsl U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIpH
He00X0IUMOCTH)

Jlast  obecrieyeHUs] HATSIIHOCTH M MOBBIMICHHWS JOCTYIIHOCTH —MaTepuaia Kypca
«MaremaTrKay» B XOJI€ YTCHUs JICKIUH W MPOBEICHUS MPAKTUYECKUX 3aHSITHH HCIOIb3YIOTCS
BBIYMCIIMTENIbHAS TEXHUKA W MYJIbTHMCIUWHBIC CPEICTBA OTOOpaXKCHUS HH(MOPMAIIHH.
[pakTryecKue 3aHsTHs POBOAATCSA B KOMIBIOTEPHBIX KJIACCAX C MCMOJIb30BAHUEM JIOKAIBHON
CETH ISl OpPraHU3aIMU PabOThI TPYIII CTYICHTOB.

BrluncnuTenbHas TEXHHKA HEOOXOHMMa U JUIS CAMOCTOSTEIbHON y4eOHOM paboTh
crynenroB. Omepanuonnas cucrema - Microsoft Windows XP u ganee, mporpammuoe
obecrneuerne — Microsoft Office.



