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1. IACIIOPT PABOYEM ITPOI'PAMMBI JTUCIUILJIUHBI /

1.1.

NPOrpamMmbl
Hucuuninza

MecTO0 AMCHMILIUHBI

b1.0.04.14

MOJIY.JISA

«BrIcmiasgs MaTeMaTHKa)

(Moayast) B CTPYKType 00pa3oBaTe/bHOM

OTHOCUTCS K 0a30BOM 4YacTu

npodeccnoHanpHOrO IHKIA. [ m3ydeHus Kypca TpeOYOTCS 3HAHUS: TEOMETPHH, aureOpbl U

Hayajl aHaJlnu3a.
B cBorwo ouepens,

JIAaHHBI  KYpC,

INOMHUMO CaMOCTOATCIIBHOI'O 3HA4YCHUA, ABJISACTCA

MIPEIIECTBYIOMIEH JUCIUTUTMHON JJIs KYpCOB: TEOMETPHS, airedpa U Hayaio aHaIu3a.
N3yyeHune TUCUUIIIMHBI OCYIIECTBISECTCS

- ISl CTYZIEHTOB OYHOM (popMbl 00yueHus B 1 u 2 cemectpe;

- IUTs1 CTYICHTOB OYHO-3a04HOU (popMbl 00yueHus B 1 u 2 cemecTpe
1.2.1lean ocBOeHMSI JUCHMILUIUHBI (MOILYJIs1)

Llensro

HU3YyUCHUA

JUCHUITITMHBI ABJIISACTCA

yriay0ieHue

MPEIMETHOMN

(MaTeMaTUYeCKO) TOATOTOBKM B pamMKax (OpMHUPOBaHUS OOIIEKYJIbTYPHBIX
komrereHuu YK-1.,0OI1K-2.

OcHoBHbBIE 3a1a4YM U3YYCHUA NUCHUIIJIHHBI:

- OCBOCHHUEC CTYACHTAMU q)yH}IaMeHTaJ'II)HBIX HOHSTHHA MaTEMaTHUKU,

- opMUpOBaHUE y HUX MPEJICTABIICHU 00 OCHOBHBIX METOJIaX MaTEeMAaTHKH;
- BBIpA0OTAaTh NPAKTUYECKHE HABBIKM MPUMEHEHUS MAaTEeMAaTHYECKHUX METOJIOB K PEIICHHUIO

IMPAKTUYCCKUX 3aaa4.

1.3.IlnanupyemMble pe3yabTaThl 00yUYeHHs M0 JUCHUILIUHE (MOIYJII0)
JloCTIKEeHHE 1IeJIM OCBOCHUS TUCITUTIIIMHBI (MOYJIsl) oOecrieunBaeTcs yepe3 GopMHUpOBaHUE
CIIEAYIONIMX KOMITETCHIINH (C YyKa3aHuem wu@dpa KomnemeHyuu,):

Tabnuya 1

Koa u HauMeHoOBaHMe

Kon n nammeHoBaHue HHAUKATOpa

Ilanupyemble pe3yJabTaThbl

KOMIIeTeHIUH JOCTHKEHUS] KOMIIeTeHU M, KOTOpbIe o0yueHus
dopmupyer tuCHUIIHHA (MOTYJIb)
YK-1. Cnoco6en | YK-1.1. 3HaTh:
OCYIISCTBIIATh IOMCK, | BeimonHSAET NOMCK HE0OXOIUMOM | — OCHOBHBIC
KpI/ITI/ILIeCKI/Iﬁ aHaJIn3 I/IH(l)OpMaHI/II/I, cé KpI/ITI/I‘IeCKI/Iﬁ 3aKOHOMCPHOCTHU

uHdopMallUd U TPUMEHSTh

CUCTEMHBLIH  MOIXOX  JUIS
perieHus IMOCTaBJIECHHBIX
3aa4

aHainu3 W 0000mIaeT pe3yabTaThl

aHanmm3a s pelieHus
IIOCTaBJICHHON 3a7a4H.

YK-1.2.

JleMoHCTpHpYeT yMeHHe

OCYIICCTBJIATh IMOUCK I/IH(bOpMaI_II/II/I
H pacCMaTpuBaTb Pa3iIMUHbIC TOYKH

3pCHUA JJIA peUiCHuA
IIOCTABJICHHBIX 3a1a4

YK-1.3.

Hcnonb3yeT 3HAHWS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX u
obmernpodeccrnoHaIbHBIX JIHCLMILINH,

HEOOXOAMMBIX [l PEIIEHUS THUIIOBBIX
3a/a4 B MpoecCHOHANBHON 00JIaCTH.

B3aMMO/ICHCTBHSI YeTIOBEKA
1 o01IecTBa,

— 3Tanbl UCTOPUIECKOTO
Pa3BUTHSI YEJIOBEUECCTBA;

— OCHOBHBIE (prtocodCcKue
KaTerOpUu M MpoOIeMbl
YeJI0BEYECKOTO OBITHS;

— TIPUHIIUIIBI TOUCKA
METO/IOB U3y4EHUS
MIPOM3BE/ICHNUS UCKYCCTBA;
— TEPMUHOJIOTUYECKYIO
CUCTEMY;

YMmern:

— aHAJIM3UPOBATh
COIMAIILHO U JTMYHOCTHO
3HauuMbIe (punocodckre
npo0IeMbl;

— OCMBICJIMBATh MPOIIECCHI,
COOBITHS U SIBIICHUS




MHpPOBOHN UCTOPUU B
JTUHAMUKE UX Pa3BUTHS,
PYKOBOJICTBYSICh
MPUHIIUIIAMHA HAYYHOU
0OBEKTUBHOCTHU U
HUCTOPHU3MA;

— «MBICJIUTH B
PETPOCTICKTUBE» U
MEePCIEKTUBE OYMyIIETrO
BpEMEHU HAa OCHOBE
aHaJIM3a HCTOPHUECKUX
COOBITHI U SIBJICHUIL;

— (¢opMupoOBaTh U
apryMEHTHPOBAHO
OTCTauBaTh COOCTBEHHYIO
MTO3UITHIO TIO PA3JIMYHBIM
npobiemMam;

— UCTIOJIB30BaTh
MOJTydeHHBIC
TEOPETUYCCKHUE 3HAHHS O
YyeJIOBEKe, OOIIECTBE,
KYJIbType, B yUeOHOU U
npodecCuoHATBHOU
JeSITeNIbHOCTH;

— KPUTHYECKU
OCMBICIIMBAThL U 0000I[aTh
TEOPETUYECKYIO
nHpopmaruio;

— IPUMEHSITh CUCTEMHBIN
MOJX0] B
npoeCcCUoOHATBHOM
JeSITeIbHOCTH.

Baagern:

— TEXHOJIOTUSAMHU
puoOpeTeHus,
UCIOJIb30BAaHUSA U
OOHOBJICHUS
COIIMOTYMaHUTAPHBIX
3HAHUM;

— HaBbIKaMH pediIeKcu,
CaMOOLICHKH,
CaMOKOHTPOJIS;

- oOLIeHayYHBIMU
METO/IaMU
(KOMITapaTUBHOTO aHAIIN3a,
CHUCTEMHOT0 00001eHus).

Cnoco0OeH
OCYIIECTBIISTh
00paboTKy
CTATUCTUYECKUM

OIIK-2.1.
Crocoben

JaHHBbIX,

OTIpENIeNSTh
cbopa, o0OpaboTKH
HEOOXOIUMBIX

3HaTh:

OCHOBEI UCTOPHH,
¢dunocodumu,

UHOCTPAHHOTO SI3bIKA,




JaHHBbIX, HCO 6XOIII/IMBIX JJIsL
peIICHUA IIOCTaBJICHHBIX
OKOHOMHMHYCCKHX 3aJay,

pelIeHus: 5)KOHOMUYECKUX 3a/1a4
OIIK-2.2.

CriocoOeH  OCYIIEeCTBIATh  MOWCK
UHPOpMALIMKM 1O  TOJIYYEHHOMY
3a/IaHI0, CcOOp, aHajau3 JaHHBIX,

HEOO0XOIUMBIX TSt pereHus
HSKOHOMHUYECKUX 3a71a4

OIIK-2.3.

Crniocoben o0OpabaThIBaTh
CTaTUCTHUYECKYI0O HWH(POpMAIHIO U
MOJTy9aTh CTaTUCTHYECKU
000CHOBAHHBIE BHIBOIbI

OIIK-2.4.

Crniocoben aHaAJIM3UPOBAThH U

COJIep’KaTeIbHO HHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJAbTAThI

DKOHOMHUYECKON  TEOpHH,
PYCCKOTO $I3bIKa JIETIOBOTO
001IeHus Ul OpraHu3aluu

WHHOBAITMOHHBIX
IIPOLIECCOB, OCHOBBI
SKOHOMHUYECKHX 3HAaHHUN B
pa3IMyYHbIX cdepax
KHU3HEIEATSILHOCTH,
MH(OPMALMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH,
MIPUMECHSIEMBIE JUISE
pelieHus CTaH/IAPTHBIX
3aa4 TPO(PECCHOHATBHO I
JeSITEIbBHOCTH, OCHOBHBIE
HOPMBI  TpyZa, OCHOBBI
opraHuzanuu  paboT 10
MIPOEKTY;

Ymers:

WCIIOJIb30BATH W/
MPUMEHSTh OCHOBBI 3HAHUI
UCTOpUH, bunocoduu,
WHOCTPAHHOTO SI3bIKA,
SKOHOMHUYECKOW  TEOpHH,

PYCCKOTO SI3bIKa JICTTIOBOTO
OOIIEeHHsI TSI OpraHu3aIuu

WHHOBAITMOHHBIX
MPOIIECCOB, PUMEHSTh
YKOHOMHYECKUE 3HaHUS B
Pa3INYHBIX chepax
KU3HEICATESILHOCTH,
UCTIOJIb30BaTh
nH(pOpMaIMOHHO-
KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH,
UH(POPMAIMOHHBIC
pecypcsl u
oubmuorpaduueckue Oa3bl
JTAHHBIX B pelieHun
poeCCUOHATBLHBI X
3ajad, OpPraHHU30BBIBATH
paboTy MO TMpOeKTy u
HOPMHPOBATh TPY/I;
Biaagern:
HUCTOPUYECKUMH,
HYKOHOMHYECKUMHU,

¢duocopckuMu U JPyrumMu
MOJIXOJaMU IS
OpraHu3aluu
MHHOBAITMOHHBIX
IIPOLIECCOB, HABBIKAMU
VICII0JIb30BaHUS




YKOHOMUYECKUX 3HAHUU B
pa3NUYHBIX cepax
YKU3ZHENIEATEIILHOCTH,
CIIOCOOHOCTBIO pellaTh
CTaHJapTHbIE 3aJa4u
npodeCCUOHAIBHO U
JESITEIbBHOCTH Ha OCHOBE
MH(POPMAITMOHHON 1
oubmmorpaduueckoi
KYJIBTYpPHI , CIIOCOOaMH
OpraHu3anuu padoThl
HCIIOJTHUTEJIEH IO TIPOEKTY
Y HaBBIKAaMU
HOPMUPOBAHHUS TPYI.

1.4. O6beM qUCHUNIMHBI (MOTYJIA)
Obwas mpyooemkocms OUCYUNTUHBL (MOOYJISL) COCMABAsem ... 3.€. (AKadem. 4acos)

Tabruya 2
Bun yueoHoii padoTbl KonuyecTBo akaaeM. 4acoB
OuHo O4HO-3204HO
4.1. O6beM KOHTAKTHOM padoThl 00y4aloIMXCcs ¢ MpenoAaBaTeieM 128 64
4.1.1. aynuropuas pa6ora 128 64
B TOM YHCIIE!
JIEKIIUU 64 32
NpPaKTUIECKUE 3aHATUS, CEMUHAPBI, B TOM YUCIIE MPAKTHYECKas MOAr0TOBKa 64 32
11a00paTOpHbIC 3aHTHS
4.1.2. BHeayquTOpHas padora B B
B TOM YHCJIE:
WHIIUBH/yalIbHasE Pab0Ta 00Yy4aroIUXCs ¢ MPernojaBaTelieM
KYpCOBOE MPOEKTHpOBaHUe/padoTa
TPYIIIOBBIE, HHAUBHIYaJIbHbIE KOHCYJIBTAIIMN U HHBIC BUBI yUEOHOU
JeATENbHOCTH, IPeAyCMaTPUBAIOIINE TPYIIIOBYIO WIM HHAUBUAYAIBHYIO PaboTy
00yJaroImuxcs C IMPero1aBaTesieM
4.2. O6beM caMOCTOSATENbHOI PaGoTHI 00y4AIOIIXCST 133 188
B TOM YHCJIE YacOB, BBIIECICHHBIX Ha IIOATOTOBKY K 9K3aMEHY 27 27

2. CTPYKTYPA U COJAEPKAHME JUCHMIIIAHBLI (MOIY.JIST)

2.1. TemaTH4eckoe IJIAHUPOBAHME TUCHHUILIMHBI (MOMYJISA):

Tabauya 3
Ne HaumeHnoBaHue TeMbl (pa3aesa) Oo6was TpynoémkocTh M0 BUIaM Y4eOHbIX 3aHATHI (B aKaj.yacax)
n/n JUCHMILTUHBI (MOIYJI51) TPYAOEMKOCTH B
aKaj.yacax
Jlexkuun Hpakr. JIao. 3ansTust Cam.
3aHATHA padora




Outo OuHo- Outo OuHo- Outo OuHo- Outo OuHo- Outo OuHo-
3204HO. 3209HO 3209HO 3209HO 3a04HO
OCHOBHBIE IPUHIMITBI M ATAITBI
MaTeMaTHIeCcKOro 4
MOJIESTUPOBAHMSL. 40 40 4 2 5 10 28
JJIeMEHTHI JINHEHHOH anreOphl.
44 | 44 12 6 12 | 6 23 | 30
JJIeMEHTBI aHAJTUTHYECKON 3
EOMETPUH. 40 40 10 6 10 6 20 30
[uddepennmanbHoe HCUHUCITIEHHE.
40 40 14 6 14 6 20 30
HTerpaibHOe UCUHCIICHHUE. 40 40 14 4 14 4 20 30
OJIeMEHTBI AUCKPETHON
MaTEMaTHKH. 40 40 6 4 6 4 20 20
OCHOBBI TEOPUHU BEPOSITHOCTEH. 44 44 4 4 4 . 20 20
[Tloocomoska k sx3ameny (3auemy)| 27 27
\lmozo:
288 288 64 32 64 | 32 133 | 188

Yacel, omeedennvie Ha n1abopamopHvie 3aHAMUA, 6CE CYUMAIOMCA KAK NpAKmMudeckas
noozomoseka. M3 uacos npakxmuueckux 3aHAMUU Yepe3 KOCYI0 JUHUIO VKA3bIBAIOMCA Hachl,
omeedeHHble HaA NPAKMUYECKYI0 NOO2OMOBKY.

2.2. Coepsxkanue pa3jiesioB AUCHUILIUHBI (MOIYJIs1):

Tabnuya 4

HaumeHoBaHue TeMbl (pa3zesia)
JUCHUTIIHHBI

Coaep:xanue TUCHMILIMHBI
(IMaaKTHYeCcKUe eMHMUIbI)
(01151 nedacocuueckux npoguneti nanonnsemcs ¢ yuemom @IOC

OCHOBHO020 00Uje20 U cpedHe20 0bwe20 00pa308ans)

OCHOBHEIC TIPUHOUIIBI W OTaIlbl
MAaTEMAaTHICCKOT O MOACIIUPOBAHUA.

Crermnrka menuko-Omonormueckux uiaMepenuil. [loHsaTHe o cucrteme.
Maremaruueckas ~ Mozaenb.  OCHOBHbIE — OPUHIMUIBI W 3TaIlbl
MaTEMATHYECKOTO MOJICTTUPOBAHHSI. ITousTne HATYPHOTO,
MAaTeMaTU4eCKOr0 M BBIYUCIHMTEIHLHOTO 3KCIEPHUMEHTa, UX B3aMMOCBS3b.
Marematuueckre MEeTO/Ibl, IPUMEHSIEMbIC B SKOHOMHKE.

DNeMeHTHI JIMHEHHOH anreOpHl.

Matpunpl. levictBus Han marpunamu. OmnpenenuTeNn W MX OCHOBHEIE
cBoiictBa. OOpatHass Matpuia. Panr matpuipl. CHCTEeMBl JTHHEHHBIX
ypaBHeHni. OcHoBHBIe ToOHATHA. Teopema Kponekepa-Karmemm.
Pa3nuunble METONBI pELIEHUS] CUCTEM JIMHEWHBIX YPaBHEHUU.

DJIeMEHTHI AHAJINTHYECKOM
TEOMETPHH.

Merton KOOpIMHAT Ha IUIOCKOCTH M B IPOCTPAHCTBE. PasznmuiHble BHUIIBI
YPaBHEHUI NMPsAMON Ha IUIOCKOCTH U B MPOCTPAHCTBE. YTOJI MEXKIY IBYMSI
NpsIMBIMH. Y CIOBHSL MapajUIEIbHOCTH M MEPIEHIUKYISIPHOCTH JIBYX
MPSIMBIX, IEPECEUCHUE MPSIMBIX, PACCTOSIHAE OT JAHHOM TOYKHU IO JaHHON
npsmoil. IImockocTe B HpocTpaHCTBe. PasznuuHble BHABI  ypaBHEHUS
IUTOCKOCTH. YTON MEXAy NBYMs IDIOCKOCTSIMH. OCHOBHBIE 3a1addl B
npoctpaHcTse. [IpsMas U MII0CKOCTh B IPOCTPAHCTBE.




JuddepennmanpHoe NCUHUCIIEHAE.

KomiiekcHbie quciia. OcCHOBHEIE TOHSATHS. I'eomeTrpuueckoe
n300pakeHNe KOMIUICKCHBIX uucend  J[eHcTBHUS Hal KOMIUICKCHBIMH
yucnamu [IponsBonnas. Omnpenenenue mpou3BoAHOM; ['eoMeTpuyeckuii u
MEXaHUYECKUH CMBICI. YpaBHEHUE KacaTelbHOH M HOPMAaIU K KPUBOM.

4 OcHoBHble TpaBmwia auddepennmposanusd. duddepenmuan. [lonstue u
reoMeTpuueckiuid  cMbici. OCHOBHbIE TeopeMbl AU(GhepeHINATHHOTrO
ucuncnenus. Tabmuma muddepennnanos. JuddepeHumansr BICIINX
nopsinkoB. [Ipasuito Jlonurans.

WuTerpanabHOe UCUHCIIEHNUE. [lepBooOpasnas. HeonpenenenHslii nHTErpan u ero coiicta. [lonHsATHE
HeornpezeneHHoro uHrerpaiga. CBOWCTBa HEONpENesICHHOO0 WHTErpaja.
OcHOBHbIE ~METOIbl ~HWHTerpupoBaHus. ONpefeneHHbI  HMHTETpal.

5 leomerpuuecknii W (QU3MYECKUI CMBICT OIPEIENCHHOr0 HHTErpaia
.®opmyna Hetorona-Jleiionuna. OCHOBHbIE CBOWCTBA W BBIYHMCICHHE
ompenenenHoro uHrerpana. ®opmyna Herorona-JleiiOnuiia OcHOBHBIC
METOJIbI HHTETPUPOBAHHUSI.

DeMeHTBI TUCKPETHON DNeMeHThl JIOTMYECKOH CHMBOJMKH. BBICKa3bIBaHHS W JIOTHYECKHE
6| MaTeMaTHKH. omepaliy HaJl BbICKa3biBaHUAMHU. DOpMYITbl aareOpsl BHICKa3bIBAHHMN, UX
HCTHHHOCTHBIC 3HAUCHHUS U Kiaccudukaiys. OCHOBHBIC 3aKOHBI JIOTHKH.

OCHOBBI TEOpUHU BEPOSITHOCTEH. Cayuaiinple coObiTHs. BeposTHOCTB ciywaiiHoro coObitus. Teopema
CIOXKEHMS M YMHOXXEHHS BEPOSTHOCTEH. YCIOBHAas BEPOSTHOCTb.

7 ®opmyna nonHoil BepositHocTU. Popmyna baiieca. Popmyna bepHymn.

O600menne cxemsl bepHymmu.
3. YCJIOBUS PEAJIM3ALIMM JUCLHUANIIUHBI (MOIY.JIST)
3.1. YueOHO-MeTOAUYECKOE OOecTIedeHe CAMOCTOSITeJIbHON padoThl
o0y4yarommxcs
Tabnuya 5
Ne HaumeHoBaHue pasgena Bua camocTosiTeJIbHOI paGoThl 00yyalomuxcs
n/n TUCHHUILINHBI
1 OCHOBHBIE IPHHIIUIIBI M STATIbI YCTHBI ~ ompoc,  BBINOJHEHHE  MPAKTHYECKUX  3aJIaHUM,
MaTeMaTH4YECKOro MOJIENIMPOBAHUS. | BRITIOTHEHHE JIAOOPATOPHBIX paboT.
2 OJeMeHTHI JINHEHHOH anreOpsl. YCTHBI  ompoc, — BBINOJHEHHE  MPAKTHYECKUX  3aJIaHUM,
BEITIOJTHEHHE JTAOOPAaTOPHEBIX padoT.
3nemeHTbl aHa/IMTUHECKOW VYCTHBIE  ompoc,  BBINONHEHHE  MPAKTHUYECKUX  3aJaHUU,
3 reomeTpuu. BBITIOJTHEHHE JTAOOpaTOPHBIX padoT.
4 | Auddepenumanbhoe ucuncnenue. | VCTHbIA  ONPOC, — BBINOJHEHME — NPAKTHYECKMX  3a/aHUH,
BEITIOTHEHHUE JTA00PAaTOPHBIX padoT.
5 WuterpanbHoe UCUHCIICHUE. YCTHBIE  ompoc,  BBINONHEHHE  NPAKTHUYECKUX  3aJaHUU,
BEITIOTHEHHE JTA00PaTOPHBIX padoT.
OJIEMEHTBI TUCKPETHOM MaTEMAaTHKK. | YCTHBIH ~ ONMPOC,  BBIMONHEHWUE  TPAKTUYCCKHX  3aJIaHWH,
BEITIOTHEHHE JTA00PaTOPHBIX padoT.
6
7 OCHOBBI TEOPHUH BEPOSATHOCTEM. VYerHBIE  ompoc,  BBINONHEHHE  NPAKTHUUECKUX  3aJaHUU,

BBIITIOJTHCHHUEC na60p ATOPHBIX pa60T.

3.2 YueOHO-MeToanYecKoe U NH(POPMALMOHHOE oecredeHne MporpaMmmel

AUCHMILIMHBI (MOTYJIs1)




3.2.1.

OcHOBHas U J10NMOJIHUTEJIbHAA JIUTEpaTypa

Tabauya 6
Buasl | ABTOp, Ha3BaHUe JIMTEPATypPhbl, ropozn, &= - g2 o 2
JIATEP | M31aTeJIbLCTBO, Ioj § E & é- 5 8 E
aTyp = 3 g = ® 5
bl g = z e =
S g = s =
2 e | E s, .5
g £ & & g8 = £~ E s aXx
g2c |3 g 2 £S zEce
r28 | £ T & | £EB 2287
=gg | S 2 | 220 g5 2 &
S 8 = S S = S 20 © 2= =
2 8 = = 2ol | &3 Ce=ELC
1 2 3 4 5 6 7
OcHoBHas1 JuTEparypa
1 Bepesuna H.A. 16/32 20 9bC 100%
. SMART
Bricmas maTemaTuka : yueOHOE TTocoOne )
/ bepesuna H.A.. — CapatoB : Hayunas URL:
xrmra, 2019, — 158 ¢. — ISBN 978-5- https://ww
9758-1888-1. — TeKcT : 371eKTPOHHBbIIA // w.iprbook
shop.ru/80
978.html
2 Boromosnos H.B. 16/32 | 20 15 100%
Martemaruka: Y 4e0. 1151 OakajaBpoB.-5-¢
u3.,nepepad. u gom.-M.:FOpaiit, 2014.-
396 c.- bakanaBpuat.ba3oBsrii Kypc.
3 Terpyamsunu E.B. 16/32 | 20 9bC 100%
Marematunka. Yacts 1 : mpakTukym / IPR
TerpyamBunu E.B., Epmios B.B.. — SMART
Mocksa : Aii [Tu Ap Menua, 2021. — URL:
204 c. — ISBN 978-5-4497-0748-2. — https://ww
TeKcT : PIeKTPOHHBIH //. w.iprbook
shop.ru/99
095.html
4 Hanko ILE. u ap. 16/32 20 25 100%
Bricmias MaTemMaTrka B ypakHEHUSX U
3amavax: B 2-x gactax. U.2. —M.: OHukc,
2007.-416¢., um.
5 Hanko ILE. u ap. 16/32 20 25 100%
Briciiast MaTeMaTrka B yrpa>kHEHUSIX U
3amavax: B 2-x gactax. U.1. —-M.: OHukc,
2007.-304c., um.




JonosHUTEIBHAS TUTEPATYPa

1 Ky3uenos JLA. 16/32 20 25 100%

COopHUK 3a1aHU IO BBICIIIEH
MmareMaTuke: THIIOBEIE pacCUCThI:
VYu.mocobue.-CI16: M: Kpacuonap,
2004.-240c.,u.

2 Maremaruka: ainredpa u Havaia 16/32 20 P5 100%
MaTeMaTHYECKOI0 aHaJIN3a,
reomeTpusi: AnreOpa U Havana
MareMaThieckoro asaimsa 10-11
ki1./Anumos 1L A., u op.-M.:
[Tpoceemienue,2015.-463 c.,u.

3 byepos, A. C. 16/32 20 3bC 100%
Briciias MaremaTuka. 3a1auHUK : : https://ur
yueOHOe Tiocobue /1ist By30B / ait.ru/bcod
s. C. Byrpos, C. M. Hukonbckuit. — e/469580

Mocksa : U3narensctBo FOpaiir,
2021. — 192 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-
7568-0. — TekcT : 27eKTPOHHBIH //
O6pazoBarenbHas miaTdopma FOpaitt
[caiiT].

4 COopHUK 3a/1a4 TI0 BBICIIEH 16/32 20 (15 100%
maremaruke: 2 kypc/K.H.JIyary u np;
nox pen pen. C.H.®enuna.-6-¢ uzm.-
M.:Aitpuc-Ilpecc, 2007.-592c.,u.

[Tumaues B.C. 16/32 20 P5 100%
5 3aJayHUK MO BEICHIEH MAaTEMAaTHKE.

VYueb.mocobue.- M.: 2009.-304c¢.,ui.

Hlunaues, B. C. 16/32 20 OBC 100%
6 Bricmias maremaTHka : ydeOHOE HOpaiir

noco6ue 15 By30B / https://urai

B. C. lllumaueB. — 8-e u3a., nepepad. t.ru/bcode/

" gon. — Mocksa : M3maTenscTBo 468424

IOpaiit, 2021. — 447 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-
12319-7. — TekcT : ANeKTPOHHbII

3.2.2. UnTepHET-pecypchl
Unghopmayus 06 snexkmponusix  oubnuomeuynvix cucmemax (IO5C), cospemennwvix
npogheccuoHanbHbIX 6a3ax OAHHBIX U UHGOPMAYUOHHBIX CHPABOUHBIX CUCEMAX.



https://urait.ru/bcode/469580
https://urait.ru/bcode/469580
https://urait.ru/bcode/469580
https://urait.ru/bcode/468424
https://urait.ru/bcode/468424
https://urait.ru/bcode/468424

o oA WP

DnekTpoHHO-0MOIMOoTeuHas cuctema [IPRbooks ( www.iprbookshop.ru).

O6pasosatenbHas mwiatdopma «HOPAMTy https://urait.ru/).
DnexkTpoHHO-0MOMoTeuHas cuctema«lanny (https://e.lanbook.com/)

MDOB (MexBy3oBckas dnekTponnas oubmuoreka ) HI'TIY. (https://icdlib.nspu.ru/)

.CIIC «Kouncynbrautlliroc» (http://www.consultant.ru/

HAVYYHAS DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU (https://www.elibrary.ru/)

3.3. MarepuajibHO-TeXHUYECKOE o0ecredeHne JUCIMILTHHbI

I[J'ISI OCYIICCTBJIICHUA 06p330BaTCJ'IBHOFO Imponecca 110 JUCHUITIINHC

HGO6XOIII/IM3, ciacayronas MaTCpUuaJIbHO-TCXHNYICCKAA Oasa:

Tabnuya 7

Ilomemenust st OCYIIECTBJICHUSA
06pa30BaTeJ’le0F0 npouoecca

IlepeyeHb OCHOBHOIO 000pyA0BaHuA (C
yKa3aHHeM KOJI-Ba MOCA0YHBIX MECT)

Azipec (MeCTONOJIOKEHHE)

AyI[HTOpl/Iﬂ AJIS1 MPOBE/ICHUA JTJEKIIMOHHBIX 3aHSATHII

JleknmnoHHasa

aynutopus - aya. 4-07

AynuTopHas 10CKa,
(CTOJIBI YYCHHYECKHE, CTYIbS
ydyeHn4yeckue Ha 20 mocagoyHbIX
MecT, yueOHas Jocka - 1mrT.,
HarJsIIHBIE TTOCOOM).

VYu. xopnyc Ne2

r. 'po3nsrii, yin. CyOpsl
Kumuesoi, 33

AYZ[l/IT()pl/Il/I AJIsA MPOBEACHUSA MPAKTHYCCKUX 3aHﬂTHﬁ, KOHTPOJIA YCII€EBAEMOCTH

Aynutopus 1is
MPaKTUYECKUX

3aHsATUH - ayn.4-07

AynautopHas 0CKa, (CTOJIBI
YYCHUUYECKHE, CTYIbS
ydyeHu4yeckue Ha 20 mocagoyHbIX
MecT, yuyeOHas Jocka - 1mT.,
HarJIsIHbIE TOCOOM).

V4. xopmryc No2

r. ['po3nbrii, yia. CyOpsl
Kumuesoi, 33

IlomelneHus A1 CAMOCTOSITEIbHOMK paﬁOTbI

YuranpHbIi 3a1 OMOJIMOTEKU
yriry

KoMmmbroTeps! ¢ BEIXOJOM B
WHTEepHET U T0CTYIIOM B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpeay By3a.
KonnuecTBo mocagouHbIX MECT -
50.

DNEeKTPOHHBIM YNTATbHBINA

3. OTaX 2

bubanoreuno-
KOMITBIOTEPHBIN IIEHTP

r. I'po3usiii, yin. CyOpsl
Kummesoi, 33

Hpueodumcg onucarue MamepuaﬂbHo-mexHulteCKoﬁ
ocyuecmeleHus 06pa30861m€ﬂbH020 npoyecca, 6Kmodas nomewienus Ol CamMoOCmosIMebHOU

baszvl,  Heobxooumoll

ons


http://www.iprbookshop.ru/
https://urait.ru/
https://e.lanbook.com/
https://icdlib.nspu.ru/
https://www.elibrary.ru/
http://www.consultant.ru/

pabomol, no oucyuniuve 6 coomeemcmeuu ¢ mpebosanuem PIOC ¢ ykazaHuem KOHKPEMHO20
o0bopyoosanus (Hanpumep: IKPAH, MYIbMUMEOUANPOEKMOp, KOMNbIOMEPbl, UHMEPAKMUBHAS
00CKa, menesu3op u m.o.).

B cnyuae peanuzayuu OIl ¢ ucnonvsoganuem OUCHAHYUOHHBIX 0OPA308AMENbHBIX
MEeXHONI02ULL YKA3bIBAEMC Sl INeKMPOHHASA NAAMDOpMA U HAludue HeodX0OUMbIX Pecypcoas.

4. KOHTPOJb W OLEHKA PE3YJbTATOB OCBOEHUS
JTUCLHUATIIUHBI / MOAYJISA

4.1. XAPAKTEPUCTHUKA OLIEHOYHBIX CPEJICTB

KOHTpOJ'[B " OIICHKa pGSYJ'II)TaTOB OCBOCHUA OUCIHUIIIINHBI / MOI[yJ'ISI OCyHIGCTBJ'ISIGTCSI
IIpernoaBaTesieM B IIPOLEcCe MPOBEACHUS IPAKTUUECKUX U Ja00PATOPHBIX 3aHATHI, KOHTPOIbHBIX
pa60T, a TAKXE BBITTIOJIHCHU ST 06yqa101111/1M1/1cs1 I/IH)II/IBI/I)IyaJ'IBHI)IX SaI[aHPIfI, HpOGKTOB,
HUCCIENOBAaHUN U T. .

Tabnuya 8
Ne | HaumeHoBaHue TeMbI (pa3jaeiia) ¢ Kon u HauMeHOBaHuUe OueHoYHBIE CpPeICTBA
/I | KOHTPOJIMPYEMBIM COAEPKAHMEM | NpOBePsieMbIX KOMIETEHIUi —
TeKymit NMPOMeKYTOUHAS
KOHTPOJIb aTTecTanms
1. |OcHoBHble mnpuHIUNBl # ASTanb|YK-1. Criocoben
MaTEMAaTUICCKOT 0O MOACINPOBAHUA. OCYILECTBIATH MOKUCK,
KPUTHYECKUI aHaJIN3

WHPOPMAIIME W TIPUMEHSTH
CUCTEMHBIH TTOZIXO TUTS

DellTeHNs TIOCTABIIEHHBIX 3ajay | J1a00paTopHas AK3AMEH
pabora Nel, tect

OIIK-2. CriocobeH oCyIeCcTBIATh
cOop, 00paboTKy U
CTQTUCTUYECKUH aHAJIN3 JaHHBIX,
HEOOXOANUMBIX [UIS PELICHUS
[IOCTaBJICHHBIX YKOHOMHUYECKHX

2. DeMeHTHI JIMHEHHON

—— YK-1. Crocoben

OCYIIIECTBIIST TOMCK,
KPUTHYECKU I aHalm3
WHGOPMAITUH W TPUMCHSTH
CHCTEMHBIHN TOAXO.T TS

DellIeHNs TIOCTABIEHHBIX 3ajay | J1200paTopHas SK3aMeH
pabora Ne2, tect

OIIK-2. CriocoOeH ocyIecTBISTh
coop, 00paboTKy u
CTATUCTUYECKUH aHaIW3 NaHHBIX,
HEOOXOOUMBIX UL peIICHHs
MOCTaBJICHHBIX YKOHOMHYECKHX

3 DNIeMeHTbI aHa/IMTUYECKOMN

reomeTpum. YK-1. Crocoben
OCYIIECTBIISITh IIOMCK,
KPUTHYICCKHIA aHamm3| JlaGoparopHas

WHpOpPMAIMKM ¥ TPUMEHATh| pabora Ne3, Tect
CHCTEMHBII MOIXO[ JInig:
[pEIICHUS TTOCTaBICHHBIX 33724

OK3aMCH




OIIK-2. CriocobeH ocymecTBISTh
coop, 00paboTKy u
CTATUCTUYCCKUI aHaNn3 IaHHBIX,
HEOOXOMMBIX Ul peIICHHS
MOCTaBJICHHBIX SKOHOMHUYECKHX

JuddepennmraabHoe HCHHUCIIEHHE.

YK-1.

OCYILIECTBIIATD
KPUTHYECKUI aHam3
UHPOpPMAIlMd ¥ TPUMEHSTH
CUCTEMHBIN MIOAXO0JL JUTSL
[pELIEHUS IOCTABJIEHHBIX 3a/1a4

Crocoben
MTOMCK,

OIIK-2. CriocobeH ocymlecTBIATh
coop, 00paboTKy "
CTATUCTHUYCCKUI aHamu3 JaHHBIX,
HCO6XO}1HMBIX JJIIsL peuIcHuA
TIOCTABJICHHBIX DKOHOMHNYCCKHUX

JlabopaTtopHas
pabota Ned, Tect

9K3aMCH

HHTerpaibHOE NCUUCIICHHUE.

YK-1.

OCYILECTBIIATH
KPUTHYECKUI aHaJIN3
WHPOpPMAIMA ¥ TPUMEHSTH
CHCTEMHBII OaXO JUTSE
pelIeHrs IOCTaBIEHHBIX 3a7a4

Cnocoben
TIOMCK,

OIIK-2. CriocobeH ocyIecTBIsSTh
coop, 00paboTKy u
CTATHCTUYECKUI aHAIW3 JAHHBIX,
HEOOXOMUMBIX  JUIS  PEIIeHHUs
[TOCTABIIEHHBIX YKOHOMHYECKHUX

JlabopaTtopHhas
pabora Ne5, tect

OK3aMCH

ONeMeHTHI AUCKPETHOW MaTeMAaTHKH.

YK-1.

OCYIIIECTBIIST
KPUTHYECKU I aHalu3
WHGOPMAITUH W TPUMCHSTH
CHCTEMHBIHN TOAXO.T TS
peIIeHus TIOCTaBIEHHBIX 33734

Crocoben
IIOHCK,

OIIK-2. CriocobeH ocyIecTBISTh
coop, 00paboTKy u
CTATUCTUYECKUH aHaIW3 NaHHBIX,
HEOOXOOUMBIX UL peIICHHs
MOCTaBJICHHBIX YKOHOMHYECKHX

JlabopaTopHas
paborta Ne6, Tect

OK3aMCH

OCHOBBI TEOpUHU BEPOSITHOCTEH.

YK-1.

OCYIIECTBIISTH
KPUTUYECKHH aHaM3
uHpOpPMAMd M IPUMEHSTH
CHUCTEMHBIM  moaxon i
[peIIEHUs IOCTaBJIEHHBIX 3a7a4

Crocoben
IIOUCK,

JlabopaTopHas
pabora Ne7, Tect

OK3aMCH




OIIK-2. CriocobeH ocymecTBISTh
coop, 00paboTKy u
CTATUCTUYCCKUI aHaNIn3 IaHHBIX,
HEOOXOMMBIX ~ JUISl  peIIeHHs
MOCTaBJICHHBIX SKOHOMHUYECKHX

4.2. OueHo4YHbIe CPeICTBA /Il IPOBeJAeHHUS TEKYero KOHTPOJIs
yCneBaeMoCTH

4.2.1. HamMeHOBaHMe OLIEHOYHOTO CPEACTBA: mecm
Memoouueckue mamepuanvl: npugoOsSMcsi 60NPOCyL U/UIU MUNOBbIE 3A0AHUSA, KPUMepuu
OYEHKU.
Ilpumepnuie eonpocwl 0131 mecmuposanus
Kpumepuu ouenueanus pe3yiomamos mecmupoeanus

TecTbl AJ19 DK3aMeHa:

1. Marpuua pazmepa M XN — 310
a) MpsAIMOYTOJIbHAs TalbnuIa yKcel, cojepxaiias M cTpok oauHakoBOM MuHBL (Mn N cTonab1oB

0JMHAKOBOM JmiHBI). O003HAYAETCS MATPUIIA - (aij ), e 1=1,m, (r.e. i=12,...,m) — Homep

ctpokn, J=1,n,(r.E. j=1,2,...,n) — HOMep cTonG1a;
0) nmpsiMoyrosbHas Tabauiia yucen, coaepkamnias M cTpok oauHakoBo AuHbI (miu N cToi0oB

OJMHAKOBOM JIrHEI). O603HAYAETCS MaTPUIIA - ‘aij ‘ ,rae 1=1m, (r.e. 1=12,...,m) —nomep
crpoku, | =1n,(r.e. J=12,...,n) — HOMEp cTONOLA;

B) NPAMOYTOJIbHAs TaOIMIA Yucel, coaepkamas N cTpok u N cTon610B, 3aKII0OYEHHBIX B
BEpPTUKAIBHBIE CKOOKH ‘aij ‘ ¥ PaBHAs HEKOTOPOMY YHCITy T10CJIE BEIYMCIICHUSL.

2. OnpenenuTenb — 3TO
a) MPsAAMOYTOJIbHAs Ta0NIHIIA Yucel, cojepxaiias M cTpok oauHaKoBOW JMHBI (Wi N cTOI0I0OB

OJIMHAKOBOU nuHbI). O003HAYAETCS OTPEICTUTEID - (aij ), rne 1=1m, (1. e. =1 2,...m) -

nomep crpoku, | =1,N, (1. E. j=1,2,...,N) — Homep cronbuia;
6) npsAMOYroJibHAs TabNIKIA YKcel, cofepkamas M cTpok ouHAKOBOM MIUHBI (11d N cTON6LOB

OIMHAKOBOI 1KHEl). O603HAYAETCS ONPENETUTEND - ‘aij ‘ ,rae 1=1m, (r.E. i=12,...m)—
nomep crpoku, | =1,N, (1. E. j=1,2,...,n) — Homep cronbua;
B) IIPAMOYTOJIbHAs TabmuIa urcel, cogepxkamas N crpok u N cToN610B, 3aKIIFOYEHHEIX B

BCPTUKAJILHBIC CKOOKH ‘au ‘ " paBHast HCKOTOPOMY HYUCITY ITOCJIC BBIYUCIICHUS.

Q;p  p
3. OHpe,Z[eJ'II/ITeJ'IL BBIYNUCIACTCA.
Ay Ay
a)dy 8y, —aydy; 0) aj18y; — 8y ; B) d4;ay, +aya;; r)

Aq18y; —agpdy,.

4. Munopom M mroboro snementa &; Marpuibl N -To nopsijika Ha3bBaCTCs



a) matpuiia (N—1)-ro mopsiaka, mojgydyaeMasi U3 3JIEMEHTOB HCXOIHON MaTPHIIbI TyTEM
BBIUEPKUBAHUS CTPOKH M CTOJIOIA, HA TIEPECEYCHUH KOTOPHIX HAXOIUTCS DIIEMEHT;

0) onpenenutens (N—1)-ro nmopsiaka, MOJy4eHHBIH M3 UCXOIHOTO ITyTeM BBIUCPKUBAHHS CTPOKU H
cTos011a, HAa TIEPECEYCHUN KOTOPhIX HAXOJUTCS BEIOPAHHBIN 3JIEMEHT;

B) ONPEIEITUTENb HCXOXHON MATPHIIBI, YMHOKCHHBII Ha SJICMEHT &;; .

5. [Ipu 3ameHe BceX CTPOK OMPEAEITUTENSI COOTBETCTBYIOIIMMU 110 HOMEPY CTPOKaMH,
OTIpE/ICIIUTEINb

a) MEHSCT 3HaK;

b) mpuHHMaeT HOBOE YMCIOBOC 3HAUCHHE;

C) HE U3MEHSIET CBOCTO YMCIOBOTO 3HAUYCHHSI.

6. Eciit aimeMeHTHI IByX CTOJIOIOB (CTPOK) OTIPENENUTENs POTIOPIUOHATBHEL, JTHOO PaBHBI IPYT
JPYTy, TO OTIPENEIUTENb PABEH

a) YZIBOCHHOMY 3HAUCHHIO OTIPEICITUTEINS, TI0Jy4aeMOMY MIPU BHIYEPKHBAHUHM COOTBETCTBYIOIIMX

CTOJIOLIOB (CTPOK);

b) wysmo;

C) CyMMe NpPOM3BEICHUI JIEMEHTOB ATHX CTOJIONOB (CTPOK) HA MX aIreOpanvecKue JOMOTHEHHS.
7. Marpuiia Ha3bpIBaeTCs KBaJIpaTHOM, €CIn

a) BCE AIIEMEHTHI CTPOK (CTOJIOIOB) HE paBHBI HYJIIO,

b) uKcI0 CTPOK HE PaBHO YHUCITY CTOJIOIOB;

C) YHCIIO CTPOK PaBHO YHCITY CTOJIOIOB.
8. [1pu yMHOKEHHH MATPHUIIBI HA YHCIIO

a) BCE IEMEHTBI MATPHUIBI YMHOYKAIOTCSI HA 3TO YHUCIIO;

b) smeMeHTHI OAHOTO M3 JFOOBIX CTOIOIOB (CTPOK) YMHOMKAIOTCS HA 3TO YKCJIO.
9. [Ipu yMHOXKEHHUH ABYX MaTPUI] 10JDKHO COOJIIOAATHCS YCIOBUE:

@) YKCJIO CTPOK IEPBOM MATPHUIIBI PABHO YHCITY CTOJIOIIOB BTOPOW MATPHIIBI;

b) unciio cToNOOB MEepBOW MAaTPHIIBI PABHO YHCITY CTOJIOIOB BTOPOM MaTpPHIIbI;

C) 4HCJIO CTOJIOLOB TIEPBOM MATPHUIIBI PABHO YHCITYy CTPOK BTOPOI MaTpUIIbL.

-1 . .
10. Marpumia A™~ Ha3bIBaeTcs 0OpaTHOI 110 OTHONIGHHIO K KBapaTHOH Matpune A, ecrm oHa
YIIOBJIETBOPSIET YCIOBHIO

a) A-A1=1;6)A-A*=E, rue E - cnunmunas matpuna; 8) A- A1 = A,
11. Pemrenue matpuusoro ypasaeans AX = B umeer pun:
a) X=A1.B; 6§ X=B-A? p X=At.-B™

1 2

12. Matpumna 13 BBIPOXKJICHA TP A paBHOM

a) 0; 0) 1,5; B) — 2; r) 1.
- 1 2y1 -1
. [IpousBenenne MaTpuil 1 0l2 3 paBHO

2 2 1 2 1 -2 5 5
a) ; 0) ; B) ; r) .

1 3 4 3 1 3 1 3
14. Pacctosinus or Toukn M(1,—1) no npsmoit 4x — 3y + 3 = 0 paBHo:
a) 7/5; 0) 2; B) 10; r) 2/5; n) 4.

15. YpaBHenus npsamoi, npoxozsuieil yepes Touky M (1, —2) u napamiensHOM npsiMoit

3x — 2y + 5 = 0, umeer BUL:

a)3x+2y+1=0; 6)2x —3y—8=0; B)3x—2y—-7=0; r)2x+3y+4=0,
16. IIpousBeeHne KOOPAMHAT TOUKH IepeceyeHus npsaMelx 2x +y—1=0 u

x —y —5 =0 paBHo: a) 6; 0) -1; B) 24; r) -6; n) 11.

17. YrnoBoii koadduument, npoxoasuieit yepes ase touku A(1, 1) u B(—1, 5), paBeH:



a) -2, 0) 1/2; B) -1/2; r)2; ) 4.
18. YrnoBoii koapdunment npsmoir 12x + 3y — 11 = 0 paBen:

a) 4; 0) -1/4; B) -4; r) 3; n) 12.
a1 Q12 4s3
19. Pa3noxuth 1o nepBoii ctpoke onpenenurens detA = | 0 0 1 | umeer Bux:
3 2 -1
a) 3ay; +2a1; — ass; 0) —ai1 +2a1; +3ay3; B) 2a1; — 3a43; r) —2aq; +3ay;.
20. O6muM ypaBHEHHEM IMPSIMON HA TUIOCKOCTH SIBIISICTCS:
X
a)y—4=2(x—06); 6)y =2x-—8; B)2x —y—8=0; F)§_%=1
a1 Q12 4s3
21. Pa3noxuTh 1o nepBoit crpoke onpenenutens detA = | 1 0 0 | umeer Bun:
4 5 3
a) —3(111 + 5a12 - 4‘(113; 6) 4‘(111 + 5a12 + 3(113; B) _3a12 + 5a13; r) 3a11 - 5a13.
1 0 0
22. Onpenemutens [0 2 —5a 0 | opu a pBHOM:
0 0 -7
a) 0,4; 0) 2,5; B) -0,8; r) 0,8.
23. Jlansi Touku A(—8,3) u B(6,—7). Toraa abcuucca cepearnsl otpeska AB pasHa:
a) 1; 0) -2; B) -1; r) 2.
24. Naubi Touku A(—8,3) u B(6,—7). Toraa abcuucca cepeaunbl otpe3ka AB pasHa:
a) l; 0) -2; B) -1; r) 2.
6—3a 0 O
25. Onpenenurenb 0 —1 O|nopu a paBHOM:a)3; 6)0; B)1/3; r) 2.
0 0 1
26. Jlansi Touku A(3,6) u B(—1,4). Torga KoopAuHATEl CepENUHbI 0Tpe3Ka AB paBHEIL:
a) (1, 5); 0) (2, 10); B) (-2, -1); r) (2, 5).
27. ausi Touku A(1,0) u B(—7,6). Torga KoopAuHATEl CEPENUHEI OTpe3Ka AB paBHEIL:
a) (-65 6)a 6) (-37 3)7 B) (-4’ 3)> 1—‘) (-3! 6)
aa 0 O
28. Ompenenurens detA = |0 b, b | UMeeT BUL:
2 4 =3
a) 3a,b, — 4a,bs; 0) 3a,b, + 4a,b3; B)—3a,b, +4a,b; r) —3a.b, — 4a,bs.
0 0 2
29. Onpenenurens 0 1 O|opu a paBHoMm: a)3;  0) 2/3; B) 1/3; r) 3/2.
3a—2 0 1
3 0 2
30. Paur matpuiet A=( 6 5 1 |paBeHn: a)3; 0) 0; B) I; r) 2.
-3 0 -2

31. JlaHbl KOOpIAUHATHI OJTHOTO KOHIIA 0Tpe3ka AB Touku A(3, 6) U KOOpPAUHATHI CEPETUHBI
otpeska O(—1,4). Torna KoOpAMHATHI IPYTOro KOHIIA OTpe3Ka B paBHBL:

a) (2, 5)7 6) (_2: 5)9 B) (-21 _5)’ F) (-5! 2)
32. Yraosoit ko3 duinment npsmoir 6x + 3y —7 = 0 paBeH:
a) 4; 0) -1/4; B) -4; r)3 n) -1/2.

33. YkaxuTte cucteMy JIMHEHHBIX anreOpanyeckuX ypaBHEHUH, MOATOTOBICHHYO IS
oOpartHoro xoaa metoaa ["aycca.

7x _3x _4 6x1_x3:3 2x1_7x2+x3:3 4'x1_x2+6x3:6
a)] 1 2 6){2x,+5x3=—1 B){3x;+5x,—2x3=0 1) 2x,+3x3=4
—x1+2x,=1
1 2 x1+4x2:5 4x1_x3:_1 x3:1

2x1 —4x, —x3 =1
34. Jlana cuctema TUHEHHBIX YpaBHEHUN {le — 4x, — 2x3 = —4. Torma matpuuHas hopma
—X1 —2x, +3x3 =0
3aMMcu dTOU CUCTEMbI UMEET BH/I:



2 3 -1 X1 1 2 -4 -1 1
) (_4 s —2) - () _ <_4); 0 ( - _z> G xs) = <_4>;
-1 -2 3 X3 0 -1 -2 3 0
2 3 -1 1 2 -4 -1 X1 1
B) <—4 —4 _2> ) (xl Xy X3) = <—4>, F) < 3 —4 _2> ) <x2> = <_4‘>
-1 -2 3 0 -1 -2 3 X3 0

35. Onpenermrens | _51 §| paBen: 2)23; 6)19; 8)-23; 1)8.

36. YkaxuTe cCUCTeMY JIMHEHHBIX anreOpandeckuX ypaBHEHUH, TOATOTOBICHHYIO JIIsI
oOpaTHOTO X0/1a MeToa ["aycca.

_SX1+4‘XZ_5.X3=6 _x1+x2=_2 4‘x1—9x2+X3=_3 X0 — x —
a){ 3x, +x3 =4 6){5x2—2x3 =3 B){ 3x;, +x, —2x3=5 1"){3; +jx_= 1
6x3 = 12 —4x, +x, =2 X, — 2x3 = —1 1 z
. 2
37. 3nauenwue npenena lim 25-x° paBHo a) 10; 0) 5; B) — 5; r) — 10.
=5 x—§
. -arcsin
38. 3nauenue npenena lim LS;IX paBHo a) 1/4; 0) 4; B) — 2; r) 1/2.
x—0 2X
1
39. 3navenmue npeena |im0 (1 + 3X); paBHo a) €% 6)3; B)O; r) e.
X—>
3n*-n+2

lim
= 1+n+6n
41. TIpesien oTHOMEHHUs HOCTOSHHON BemuuuEbl C k Gpyrkmun umeromei npenen lim f(x) =0,

40. HaiiTi ipeniest mociae1oBaTeTbHOCTH 5 a) -2000 B)1/2 r)-1/2

X—)XO
. C
pasen: lIIm —— =2
x=>% f(X)
a) «0» (aymro) 6) «1» (enuuMIIC) B) OECKOHEYHOCTH r) BenuauHe «C»
ox3-2xt+1
42. 3nauenue npenena lim 5 - baBHO a)-1 6)0 B)© r) 0,5
X0 2X° +5X—2
2
43. 3HayeHue npezena Iim3 2+); paBHoO a) 10 0)5 B) — 10 r) o
x-3 X° —3X
- 1
44, 3nayeHue npesena I)('TO (1—3X)X paBHo a) 0 0)3 B) e 1)1/

45. Kakoe u3 npaBuit auddepeHIMpoBaHus 3alllMCaHO HEBEPHO:
’

' ' u uov—-u-o ¢ cv
a) (U+v) =u'+0'6) (U-D) =U-v+U-U B)|— =70 |— | =
v v v v

’

46. TTpousBoanas GpyHKIUM Y = COSX paBHa

a) 3 cos?x sin x 6) 3 COS?X COSX B) - 3 COS?X sin X r) - COS2X Sin X
47. Tlpoumssoanas In sin X paBHa

a) In cos x 0) ctg x B) —tg X r) 1/sinx

48. TIpoussoHas GpyHKIME Y = tg X° paBHa

a) tg 2x 0) 2xtg X B) 2X / COS?X? r) 1/ cos’x?

49. TIpousBoHas pyHKIMH Y = X° COS X paBHa

a) 3x? cos X 6) 3x% (- sin x) B) 3%2 cos X - X3 sin xr) 3x? - sin X

50. IMpousBoanas pynkuu y = Sin (2X + 3) paBHa

a) sin 2 0) 2sin (2x + 3) B) COS (2X + 3) r) 2 cos (2x + 3)

51. Bropas npousBoaHas ¢pyHkimu Y = C0S (5X + 2) paBHa

a) —cos (5x + 2) 0) -25 cos (5x + 2) B) -25 COS X r) 25 cos (5x + 2)

52. IIpousBoaHas 3-ro mopsiaka ot GyHKIHHK Y = COS (2 — 3X) paBHa



a) sin (2 —3x) 0) 27 sin (2 — 3x) B) -27 sin (2 —3x) r) -27 cos (2 — 3x)
53. 3nayecHHe TPOU3BOIHON (PYHKIMH Y = € B Touke xo = 0 paBHO
a) 1 0) e B) 0 r) -1

5

54. TIpowsBoanas GpyHKIUH Y = In5X pasHa a) 5In x* 0) Inx B) 1/X r) 5/X

55. Ha npomexyTke, rae mpou3BoaHast GYHKIMH paBHA HYJIO, (PYHKIHS

a) BO3pacTaer 0) yObIBaeT  B) MOCTOSIHHA I') HET OJHO3HAYHOTO OTBETA
56. Ha npomexyTke, rae Bropasi mpou3BoAHast (GYHKIUU OTpULATENbHAs, TPAdUK QYHKIIH

a) BO3pacTaer 0) yObIBaeT  B) MOCTOSIHHA I') HET OJHO3HAYHOTO OTBETA
57. IIpousBoaHas BTOPOro mopsiaka ot GyHKuuu Y = X In X paBHa

a) -1/x 0) 1/x B) 1+1/x r) 1

58. Ipoussoanas GyHKImE Y = tg X° paBHa

a) tg 2x 6) 2xtg X B) 2X / COS?X? r) 1/ cos?x?

59. IMpoussoanas GyHKIME Y = X° COS X paBHa

a) 3x2 Cos X 6) 3x2 (- sin x) B) 3x%c0s X - X3 sin xr) 3x2-sin x

60. Beruncnuts nmpou3BoaHyro GyHknuu y=In sin x

a) 1/sin X 0) Incos x B) 1/c0S X r) ctg X

61. dyukuus F(X), HassiBaercs mepBooOpasHoii s Gpyuknun T (X), eciii BBIIOITHSIETCS
a) f'(X)=F(),0) F(x)=f(X)+C,B) f(X)=F'(X)+C,r)F'(x)=f(x).
62. HeonpenenennsiM uaterpanom ot gpynkuun T (X) HaseiBaercs:
a) f(x)+C,06) F(x),B) F(x)+C
1 0003HAYAETCSI CHMBOJIOM
r) [FEJdx, m [ f(x)dx, e) [ (f(x)+C)dx.

63. YkaxxuTte, Kakoi OTBET MPABWJILHO OTPAXKAET CBOMCTBA HEOMPEICIICHHOTO HHTETpaa;
a)j(f (x)+ g(x))dx =j f (x)dx+jg(x)dx , jaf (x)dx = aj f (x)dx

jf(x+b)dx=j f (x)dx+j f (b)dx,
b) [(f(x)+g00))dx=[ f(x)dx+ [g(x)dx, a[ f(x)dx = [af (x)dx,

[ f(x+b)dx = F(x+b)+C,

o [(f(x)+g0))dx=[f()dx+[g(x)dx, af f(x)dx=F(x-a)+C,
jf(x+b)dx=F(x+b)+C.

64 YKa)I(I/ITC, KaKOU OTBET IIpaBUJIBHO OTPaAXacT CBOWCTBA HCOIIPCACIICHHOI'O HHTCTPajia
a) ([f(x)dx) = f(x), djf(x)dx: f(x)+C, jdf (x) = f (x)dx,
6) (j f(x)dx) = £/(x), d f()dx= f(x)dx, [df (x)=F(x)+C,

B) (jf(x)dx)’zf(x), d[ £ (x)dx=f(x)dx, [df (x)=f(x)+C.

65. IlepBooOpa3HbIMU JUIs (HPYyHKLIUH 5 L n ! : 1 OyIlyT COOTBETCTBEHHO
cos’x a‘+x* JaZ_x? X
1)a*+C, 2) arcsin§+C, 3)ilnx;a+c,
a 2a X+a
4) ctgx+C, 5) tgx+C, 6) lh|x+C, 7) 1arctg5+C
a a

a) 1,3,2,6 6)5,3,2,6 B)5,2,3,6 1)5,7,2,6 n)5,2,7,6



66. 3aMeHa TIEPEMCHHOW B HEONPECICHHOM HHTErpae j f(x)dx mpu X =¢(t) ocymectisercs
1o (bopMyJIe

a) [ fp®)dt, 6) [ fp®)')dt. 8) [ fp®)f'®)dt, ) [ fpt)p(t)dt

67. ®opmyna HHTETPUPOBAHUS 110 YACTSIM UMEET BU]T

a) judv:uv+jvdu,6) IUdV:UV'JVdU,B) judv:uv—jvdu,r) u'v+uv'

. A A
68. HazoBuTte nmepBooOpasubie apodeit u ( )n ,tae a, A N - nocTosHHbIE.
X—a X—a

a) Ah|x—a+C un A();_—‘;)ln+c,6) Ah|x—a+C n Aln|x-a"+C,

B) éIn|x—a|+C u éIn|x—a|+C,r) éIn|x—a|+C u ﬂIn|x—a|+C
a n a a

69. Marerpan Buma j R(Sin X, COS X)dX B CiIyJae R(sin X, —COSX): - R(Sin X, COS X) BBIYHCIISICTCS

MyTEM OJCTAaHOBKH
a) t =sin X, 6) t =CosX, B) t=1gX, r)t:tgg

70. UuTerpan Buaa j R(Sin X, COS X)dX B ciyqae R(—sin x, cosx)= - R(sin X, COSX) Bbrucisiercs
IyTEM TOJCTAaHOBKH

a) t=sin x, 0) t=CcosX, B) t=1g X, r)t=tg§

71. HWaterpan Buna j R(sin x, cosx)dx B ciyuae R(-sin x, —cosx)= R(sin x, cosx) BbiumcIsieTcs

IIYTEM MMOACTAaHOBKHA

a) t=sin X, 6) t=cosx, ) t=Igx, r)t:tgg
72. NHTerpan Buaa j R(Sin X, COS X)dX BBIUUCIISICTCS C TIOMOIIBIO «YHUBEPCAIHHONY MOJICTAHOBKU:
a) t=sin x, 0) t=cosXx, B) t=1gXx, r)t=tg§
73. ParonansHy0 1po0h T_zé‘r) MOHO Pa3JIOKHUTh HA CYMMY MPOCTEUIITUX APOOECi
X—=1)(X
2) A N B N C ’ 5) B)§+C’ 5) A N 2B |
X-1 Xx-2 Xx+42 X — 1 X“+4 Xx-1 Xx°+4
A Bx A Bx+C
T) +— , + >
x-1 x*+4 x—1 (x+2)
2x -3 . .
74. ParoHaIbHYIO Apo0b m MO3KHO Pa3NIoKUTh HAa CYMMY MIPOCTEHIINX ApooOeit
X=1)(X" —
A B C A B C A B
a) + + , 0) + 5+ , B) — + 5
x—1 x-1 x+1 x—1 (x-1 x+1 x+1 (x-1)
") A L Bx+C Bx+C 0 A . B
x-1 x°-1" x-1 x+1
75. JlaHbI HHTETPAJIBI U KX BBIPAKCHHUSL:
xadx xadx dx
a 5 6 ) r
)Il+x2 )Il+x4 )Il+x )Il—xz

X+1

A) arctg x+C, B)%In—+c, C)Eln(1+x2)+C, I[)%arctgx2+c




3anuuuTe HOMEp BEPHOM M0CIIEI0BATEILHOCTH OTBETOB
1){A,B,C,D}, 2){A D,B,C}.3){C,B,A D}4) {D, A C,B}5) {C, D,A B}
76. JlaHbl MHTETPAJIBI U MX BBIPAYKEHHUS:

2) J- dx . 6 J- dx ’ B) J- xadx D J- xadx
Vx? -1 V1-x? Vx? -1 V1-x?
A) —V1-x* +C, B) In‘x+\/x2—1‘+C, C) arcsin x+C, ) Vx*—-1+C

3anumuTe HOMEp BEPHOMU MMOCIICIOBATEILHOCTA OTBETOB
1){A B, C D} 2){B,C,A D} 3){C,B,A D}4){B,C,D, A}5) {D, C, A, B}

b
77. Ecim otpesox [a, b] pas6ut touxoii C Ha otpesku [a, ¢] u [c, b], 1o J. f (X)dX 6yner pasen
a

a) jf(x)dx+jf(x)dx,6) j.f(x)dx—if(x)dx, B) jf(x)dx+_Tf(x)dx,r) j.f(x)dx+j’f(x)dx

b
78. OmpeneieHHBIN HHTET AT J. f (x)dXx 6yner pasen

a b -b -b a

a) jf(x)dx, 6) - jf(x)dx, B) - jf(x)dx, r) - jf(x)dx, 1) - jf(x)dx.
b a a -a b

79. VHTETpanoM ¢ mepeMeHHBIM BEPXHAM TPEIeTIOM Ha3bIBaCTCS

a) F(x)=If(t)dt, 6) F(x):jf(x)dx, B) F(x)z.X[F(t)dt, ) F(x):jF(x)dx.

80. ®opmyna Herorona-Jleiionumna, ecimu F(X) - mepBooOpasznas mist f(X), umeer Bu:

b b
a) [ f(x)dx=F(a)-F(b), 6) [ f(x)dx=F(b)-F(a),
X .
B) J.f(x)dx:F(b)+F(a), r) .[f(x)dx:F(b)-F(a).
81 q)opMyna HHTETIPpUPOBAHMA 110 YACTAM JJIA OIIPEACIICHHOI'O MHTErpajia UMECT BUA:
b b b b b
udv=uv|’ vdu, 0 udv:E —|vdu,
Y Judv=u, ] ) o=y ]

b b b dU b b b
B) .[udv=uv|a— - r) judv=uv|a—jvdu.

a

82. Ecom x=g(t) mecim g(a)=a, g(f) =D, ro hopmyna 3amens nepeMeHHOM UMEET BUI:

b b b B

a) [ f()dx =] f(g®)g'@)et, 6) [ f(dx =] f(at)g't)dt
b b b B

B) j f (x)dx = j f(g(t))dt, r) j f (x)dx = j f(t)g'(t)dt .

83. CiryyaifHast BeTMUMHa paBHOMEPHO pacipeeneHa Ha uHrepsaie [-2,2]. Torna ee mioTHOCTb

BCPOATHOCTU IMIPUHUMACT 3HAYCHUEC, pABHOC

a)i 6)% B) 4 r)%



84. UrpanpHblii KyOHK OA0packIBalOT OJIUH pa3. BeposTHOCTH TOTO, 4TO HaBepX HEll rpaHu

BBITIQIET YE€THOE YUCIIO OYKOB, paBHA!
1 1 1

a) - 0) - B) 4 r)-

) 4 ) 8 ) ) 2

85. Ecnu coOpiTust A 1 B HecoBMecTHBI, TO cripaBeyinBa opmyia:

a) P(A+ B) = P(A) + P(B) 06) P(A+B) = P(A)+ P(B) B) P(A+B) < P(A) +
P(B)

86. MaremaTndeckoe OKUIaHHE PA3HOCTH JABYX CIyJalHBIX BEIMYMH paBHA!

a) MPOM3BECHUIO CPEAHEKBAIPATHUCCKUX OTKIOHEHUH JABYX CIy4aWHBIX BEIHYHUH

0) pa3HOCTH KBaJPATOB MATEMAaTHUYECKUX OXKUIAHHUH IBYX CIIy4allHBIX BEITHYHH

B) Pa3HOCTH MaTeMaTHUYECKUX OKHUIAHHWU dTUX CIIYYAWHBIX BEIUYHH

87. UrpanpHeiii KyOHK moa0packiBaroT oauH pa3. CoObITHE A — «BBINAIO YMCIIO OYKOB, OOJIBIIEE
IBYX»; COObITHE B — «BbINAJIO YKCIO OUKOB, MEHbILIEE TATH». BEpHBIM ABISETCS YTBEPKICHUE:

a) coOwiTust A u B HecoBmecTHBl  ©) coObiTust A 1 B coBMecTHBI B) coObITHE A
JOCTOBEPHO

2

88. ®opmyna P(|X —a| <¢&)>1—Z Boipakaer

g2

a) HepaBenctBo UeOnimeBa 0) LlenTpanpHyto npeaenpHy0 TeopeMy  B) HepaBeHCTBO
MapkoBa

89. IlocTOSHHBIN MHOKHUTENb U3 101 3HaKa JUCIEPCHH ...

a) Henp3s BeiHECTH 0) MoXHO BHECTH B KBaJpaT U BBIHECTH B) MOXHO BBIHECTH
90. Matemaruueckoe oxxuganue M (Y) ciyuaitnoii Benuuunsl Y = 2X + 4 npu M (X) = 3 pasHo:
a) 2 0) 6 B) 7 r) 10

91. B ypHe umeercs 5 Oenbix U 7 4yepHBIX mapoB. M3 ypHBI BBIHUMAIOT OJHOBPEMEHHO JBA IlIapa.
BeposTHOCTB TOTO, 4TO 004 11apa 0Kaxy Tcsi OelIbIMU, paBHA:

5 5 5
a) — 0)= B) — r) 10
) 33 ) 3 ) 23 )
92. HecoBMECTHBIMHU SBIISIOTCS CIEAYIOIINE COOBITHS
a) MOSIBJICHHE BaJIET a U JaMbl IIPU OJTHOKPATHOM B3ATHU JABYX KapT W3 KOJIOJBI;

6) MOSBJICHUEC BAJICT @ U JAMBI ITPU O AHOKPATHOM B3ATHUH OJIHOM KapT bl U3 KOJIOJbL

93. BeposTHOCTH HACTYIUIEHUS! HEKOTOPOTO COOBITHSI MOXKET OBITH PABHOM:



a) 2 6) 0,6 B) 4 r) 3

94. TlepBblil CTYCHT Yy CHENIHO OTBETUT HA JAHHBII BapHAHT TECTOB C BEposTHOCTHIO 0,5, a
BTOPOH — ¢ BeposATHOCTHIO 0,4. BeposSITHOCTH T 0T0, 4TO 00a CTYJCHT a y CIIEIIHO MPOHIy T
TECTUPOBAaHUE, PaBHA:

a) 2 6)0,2 B) 4 r) 0,9

95. B maptum u3 10 uznenuit 8§ u3genuii ABISIOTCS OpaKOBaHHBIMH. BeposiT HOCTB TOTO, YTO TIPU
BBIOOPOYHOM KOHTPOJIEC U3 5 BEIOPAHHBIX H3JeIHi OpakoBaHHBIMH OKaxkyTcst 3 m3aenwuii (C -
CHUMBOJI YHCJIa COYETaHU )

a)4/9 6)2/9 B) 6/10 r) 0,91

96. MaTemaTn4eckoe OKHJaHUE CITyJaiiHON BEIMUYMHBI IMEET pPa3MEpHOCTh

a) siByIsieTCsl Oe3pa3sMEPHOI BEIMUYMHON 0) KBaJpar a ciy4ailHON BEJIMYUHBI
B) caMO¥ CTy4ailHOM BEJIUYUHBI

97. ®opmyma P (|% - p| < e) =>1- % BBIpaKaeT

2

a) HepaBenctBo MapkoBa 0) HepaBencrBo UeOnimeBa B) Teopemy
bepnynnu

98. Tucnepcust CryqaifHOM BEIMYHNHBI XapaKTEPU3YeET ...

a)pa3Max CIydalHOW BETMYUHBI 0)paccenBaHMe CIIy4allHOW BEIMYMHBI OTHOCUTEIHHO
CpeIHEero 3HAYCHUS

99. Haiitu cpenmii 6aym1 yqammxcs, KOTOpble BO BpeMs dK3aMeHa I0JTy YHMJIH CIICTYIOIIHE OLICHKU:
5:3:4:5:3:2:3:5:4: 3

a)4/9 0)2/9 B) 6/10 r) 3,7

100. ITocTosIHHBIA MHOXKUTEIb U3 TI0]] 3HAKA MATEMAaTHYECKOTO OXKHIAHHS ...

a) MOKHO BBIHECTH 0) Henb3s BeIHECTH

B) Hetr mpaBmibHOTO OTBETa r) MOXHO BHECTH B KBaJIpaT ¥ BBIHECTH

101. Kak Ha3piBaeTcs CyMMa MPOU3BEACHUN BCEX 3HAUCHUHN AUCKPETHOM CIy4aiHON BeIMYUHBI X
Ha COOTBETCTBYIOIINE UM BEPOSITHOCTH?

a) ucnepcueit 6) Koaddunuent om Bapuaruu B) MareMaTn4ecKiuM OXUAAHUEM
102. lucniepcust pa3HOCTH JBYX HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH PaBHA:

a) CyMMe JTUCIIePCHM ATUX CIy4allHBIX BEIMYUH  0) pa3HOCTH JUCIIEPCHH ATUX CIIy4ailHBIX
BEJTMYUH

103. luckperHas ciyvaifHas BEIMUMHA HMEET 3aKOH PAacHpeeTIeHHS:



BepostHocTs  P3; paBHa: X| 2 | 4 | 7 ‘ 11

a) 0,25 6) 0,2 B) 4 ) 0,3

104. Halitn Mmenuany JJisl 33JaHHOTO Psifia OIICHOK, MOJIydeHHBIX YJal[UMUCS Ha dK3aMmeHe: 5; 4; 4;
5;8;2;3,5,5

a)5 0) 4 B) 2 r)3
105. ducniepcust cirydaitHOM BETMIMHBI IMEET Pa3MEPHOCTD

a) caMo¥ ciTyyailHOW BETMYHUHBI 0) sBnsieTcst Oe3pa3MepHON BETUUYUHOMN
B) KBaJipaTa CIy4aiiHON BEJIMYMHBI

106. duckperHas ciydaiiHasi BeJTMYWHA X UMEET 3aKOH PacIpeIeICHUs BEPOSTHOCTEH:

MaremaTrueckoe oxxumanue M (X) 3Tolt cydaifHOW BETMYUHBI PaBHO:
a)4/9 0)2/9 B) 6/10 r) 3,6
107. MaremaTr4ecKkoe OXXUJaHUE CITYIaiiHOW BETMYUHBI XapaKTepU3yerT ...

a) MAaKCUMAaJIbHOE 3HAUYCHUE CITy4ailHOW BEITUYHHBI 0) cpenHee 3HAYCHUE CITy9aliHOU
BEJTMYUHBI

108. ®ynkuus pacnpenesneHus CirydailHON BEIUYUHBI OTIPEeNseTCs Kak:
a) BEpOSITHOCTH MOMAJaHUsl CIy4aiiHOW BEJIMYMHBI B 3a/IaHHBIN HHTEPBAJI
0) BepOSITHOCTH MONAIaHUs CIIy4aiiHON BEIMYMHBI B 00J1aCTh JieBee (MEHee) 3aJaHHOTO 3HAYCHHUSI

109. Hatitu MOJY JJIs 33IaHHOTO pAJia OLICHOK, MOJYYEHHBIX Y4YalllUMUCS Ha 3K3aMeHe: 5; 4; 4; 5;
3:2:3:5:5

a)5 0) 4 B) 2 r)3

110. Maremaruueckoe oxuganue M(Y) ciyuaitnoii Benuuunsl Y = 5X — 3 mpu M (X) = 2
paBHoO:

a)5 0) 4 B) 7 r)3
111. Kak Ha3bIBaeTcs HauboJiee BEpOSITHOE 3HAYCHUE CIy4ailHOM BeTMUUHBI X ?
a) Mopoit 0) [TnoTHOCTEIO B) Menuanoit r) DKCeccoM

112. Kaxkoii 3aK0H pacrpesieleHns: MMEEeT HeINpepbIBHAs ciydaiiHas BeluunHa X Ha oTpeske [a, b],
€CJIN €€ TUIOTHOCTb BEPOSTHOCTU TOCTOSIHHA HA ATOM OTPE3KE U PaBHA HYJIIO BHE €ro?



a) paBHOMEPHBI 3aKOH pacrpeneneHust 0) 3akoH pacnpenenenus CThIOJeHTa

B) HOPMaJIbHBII 3aKOH pacipeaesieHus

113. ®opmyna P (E - p| < e) > 1 — 2L pripaxaer

ne?

a) HepaBenctBo MapkoBa 0) HepaBenctBo UeOnmeBa B) Teopemy
bepnymn

Bonpoc 114. Yro npeacrasiser coO0ii 3aKOH 00IbIINX YuCen?

a) OOITUI IPHUHIINI, B CHJIy KOTOPOTO COBOKYITHOE JACHCTBHE 00IBIIOro yncia GakTopoB
IMPHUBOJUT IIPU HEKOTOPBLIX BECbMa O6IIII/IX YCIOBHUAX K PE3YJIbTAT Yy, NIOYTHU HC 3aBUCAIICEMY OT
ciyyas

a) CTAaTUCTHYECKHUE TaOIUIIbI 0) psia pacnpenesieHus B) CUCTEMY HEpPaBEHCTB

Bomnpocsl s 3k3amena:

Mogens. Buasr Moaenei.
Knaccudukanust MaTeMaTHIECKUX MOJIETIEH.
Marpuiibl. OCHOBHBIE TOHSTHS.
JelicTBusa Haag MaTpUIIAMH.
Onpenenurenu. CBOKWCTBA ONPEACITIUTEIICH.
Hesripoxnennsie MmaTpuilsl. OOpaTHas MaTpHIIA.
CucrteMbl TUHEWHBIX ypaBHEHUN. OCHOBHBIEC MOHSTHSI.
Pemenue cucrem nuHeliHbix ypaBHeHuil. Teopema Kponekepa-Kanemm.
Pemenne HeBBIPOKIEHHBIX JIMHENHHBIX cucTeM. @opmyinbsl Kpamepa.
. Pemmienue cucteM MuHEWHBIX ypaBHEHUM MeToa0M ["aycca.
. PaccTosinne Mexx 1ty AByMs TOUKaMU IUIOCKOCTH. JlenieHne oTpe3ka B JaHHOM OTHOIIEHUH.
. Paznuuneie ypaBHEeHUS MPsIMOM Ha IMJIOCKOCTH.
. YpaBHeHue miockoctu. B3anmHoe pacosiokeHue AByX III0CKOCTEMH.
. B3auMHoe pacnosniokenue npsMoii v MI0CKOCTH B MPOCTPAHCTBE.
. IIpenen ¢pynkuuu. Teopema o npeene CyMMbl, TPOU3BEACHHS U YaCTHOTO (PYHKIIUA.
. CnenuanbHbie IpEIEIbI.
. [IpousBoHas pyHkuuu. MexaHM4eCcKui U TeOMETPUIECKUI CMBICI IIPOU3BOTHOM
GyHKIHH.
18. OcHoBHbIe mpaBmiia AUQGEpeHINPOBAHMUSL.
19. lonstue muddepennnana. CBs3b ¢ MPOU3BOTHOM.
20. HeoGxoauMble U IOCTaTOYHBIE YCIOBUS BO3pacTaHus U YObIBAHUS (PYHKITUH.
21. DxcTpeMyM QYHKLUH.
22. Touku nepern6a. ACUMITOTHI rpaduka GyHKINH.
23. O0mas cxema uccneaoBaHus PyHKIIUU U TIOCTpOeHHe ee rpaduka.
24. HeomnpenieneHHbI HHTErpall U €r0 CBOWCTBA.
25. OCHOBHBIE METO/Ibl HHTEIPUPOBAHMS: HEMOCPEICTBEHHOE HHTETPUPOBAHHUE, METO
M0JICTAHOBKHU, MHTETPUPOBAHHUE 110 YACTSIM.
26. UnTerpupoBanue npocreimux apooeii.
27. UnTerpupoBaHue UPPALMOHANBHBIX (QYHKIUH.
28. nTerpupoBaHue NpoCTEHIINX TPUTOHOMETPUIECKUX (DYHKIIUHA.
29. OnpeneneHHblit nHTErpas. CBOWCTBA ONPEIECTCHHOTO HHTETpaa.
30. Teopema o cpenHeM.

BOO~NoG~WNE

R el el e ol
~NOoO O WNREO



31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

®opmyna Herorona-Jleiibnuna.

3aMeHa IepeMEHHOM B ONIPEAEICHHOM UHTETpaIe.

HHTterpupoBanue 1o 4acTsM B OIIPEAEICHHOM UHTETpaje.

Jlornueckue onepanuu HaJ BbICKa3bIBAHHUAMMU.

OcCHOBHBIE TIOHATHS TEOPUH I'PaOB.

Wcnpitanus u coObiTrs. Buapl cinydaliHbIX BEIUYKH.

Kitaccnueckoe onpeneneHne BEpOsSTHOCTH.

Teopema cnokeHus1 BEpOSITHOCTEH HECOBMECTHBIX COOBITHI.

[lonnas rpynna coObiTuil. [IpoTHBOIOIOKHBIE COOBITHS.

[IpousBenenue coObITUH. Y CIIOBHAs BEPOSTHOCTb.

Teopema yMHOKEHUS BEPOSITHOCTEM.

HezaBucumslie coOpiTus. Teopema yMHOXKEHUS /17151 HE3aBUCUMBIX COOBITUH.
®opMyiia MOJIHON BEPOATHOCTH.

BeposTtHocTs runotes. ®opmyina baiieca.

Bunel cinyyaiiable BeIuunH. 3ajaHUe TMCKPETHON CIIydaliHOM BEJIMYUHBI.
[Ipocreiimmii MOTOK COOBITHIA.

MaremMarnueckoe 0KUAAHUE TUCKPETHON CIy4ailHON BEJIMYHHBI.
Jlucniepcust AMCKPETHOM CITydallHOW BEJTMYUHBI.

PaBHOMEpHOE pacnipeneneHue.

HopmanbHOe pacnpenenenue.

Tabnuya 9
Yposenwv oceoenusn Kpumepuu bannwt
Maxcumansmwiii ypogens | Bvinoanenst npasunvho ece 3a0anus mecma (mecm 3aumeH) 2
Cpeonuil ypogens Buinoaneno npasuivno 60.bue nonogunsl 3a0anuti (mecm 3a4meH) 1
Munumanvhoviii yposens | Bvinoameno npagunbHo meHbue noiogunbl 3a0anuli (mecm He 3aymen) 0

4.2.2. HaumeHOBaHUE OLEHOYHOTO CPEACTBA: NPAKMUKO-OPUEHMUPOBAHHOE 3A0aHue

Memoouueckue mamepuanvl: npugoOAMcs 8ONPOCHl U/UNU MUNOBblE 3A0AHUSA, KpUmepuu

OYEHKU.
Ilpumepnuvie npaxmuko-opueHmupoeanHvle 3a0aHU

KounTtposasnas pagora Nel
BapuanT Nel
1. Boluncnuth npou3BeAeHUE MaTPHUIL ABTu A71A:

3 4 7 2 -1 6

A=|5 3 -—-1] B=|1 5 3
1 -2 5 1 7 2

Haiitu panr maTpuisl:

1 -2 1
A= <4 -3 7>
31 2

Pemmth CUCTCMY TpEX JIMHEHHBIX ypaBHeHI/Iﬁ C TpEMA HCU3BCCTHBIMU



a) merogom Kpamepa;
0) meronom ["aycca;
B) MATPHYHBIM METOIOM
6x+7y+3z=-16

3x+y =-7
2x+2y+z=-5
4, Breruuciauth onpenenutens 4-To mopsKa METOI0M PA3JIOKEHUs 10 CTPOKe (CTONOITY)
2 3 5 5
-7 2 6 3
6 -1 -7 2
4 1 4 1
BapuanT Ne2
1. Berunciuts npoussenenue matpun ABTu A71A:
1 -2 6 3 -6 5
A=<2 1 4) B=<10 7 4)
-5 5 1 2 -3 2
2. Haift panT MaTpHIIsL:
1 -3 2
A= <3 2 —5)
4 1 5
3. Pemute cucremy Tpex TMHEMHBIX YPABHEHUH € TPEMs HEU3BECTHBIMU:

a) merogoM Kpamepa;
6) meromom ["aycca;
B) MaTPUIHBIM METOIOM

xX+5y+z=2
{3x+2y+z=1

4x -3y =1
4, Brraucnuth onpenenuTens 4-ro mopsaKa METOIOM Pa3IoKEHHS IO CTPOKE (CTOIOITY)
5 3 01
0 2 =51
2 -6 1 2
-4 3 2 3
Bapuant Ne3
1. BoruucnuTs npoussenenre marpur ABTu A71A:
25 5 4 2 2 1
A=<—5 4 —2) B=<8 6 —1)
4 -3 5 7 =2 2
2. Hatitu panr MaTpuIss:
1 -2 3 4
4 3 2 -1
A= 3 1 1 6
9 3 3 18
3. PemmuTh cucremy Tpex JIMHEHHBIX YPaBHEHHUU C TPEMST HEU3BECTHBIMU:

a) meroioM Kpamepa;
0) meromom ["aycca;
B) MaTPUYHBIM METOJIOM
x+2y—z=-2
x—y—2z=0
2x—y+z=4
4, Beraucnuth onpenenutens 4-To MOpsIKa METOIOM PA3JIOKEHUS 10 CTPOKe (CTONOITY)



14 0 1
24 1 3
32 -12
43 2 5
Bapuant Ned
1. Brrunciuts npoussenenue martpun ABTu A71A:
2 0 2 2 -1 3
A=<1 -3 5) B=(3 7 —2)
1 7 3 5 1 1
2. Haiitu panr MaTpHIisL:
2 1 -3
A= (3 5 —1)
6 10 -2
3. Pemute cucremy Tpex TMHEUHBIX YPABHEHUH C TPEMs HEU3BECTHBIMU:

a) merogoM Kpamepa;
0) meronom ["aycca;
B) MaTPUYHBIM METOJIOM

{2x+3y—z=9

x—2y+z=3
x+2z=2
4, Breraucnuth onpenenutens 4-ro mopsaKa METOIOM Pa3IoKEHHs IO CTPOKE (CTOOITY)
2 6 31
31 42
0 1 43
5-235
Bapuant Ne5
1. Boruncauts npoussenenne matpun ABTu A71A:

1 3 2 5 0 —4
A=12 5 1) B=(3 1 -3
0 4 3 2 1 2

1 0 3
A=|5 1 2
3 4 -6

3. Pemuth cuctemy Tpex TMHEHHBIX YPABHEHUH € TPEMS HEU3BECTHBIMU:
a) merogoM Kpamepa;

2. Haiitu panr MaTpHUIbL:

0) merogom ["aycca;
B) MaTPUYHBIM METOJIOM

x—2y—z=7
{ 2x+y+z=3
—x—3y+z=-2
4. Berancnuth onpenenutens 4-To MOPSIKa METOAOM PA3IIOKEHHUS IO CTPOKeE (CTONOITY)
2 3 4 1
1 2 3 3
0 1 2 2
-5 -4 1 -2
Bapuant Ne6

1. BwIUUCIUTE POHU3BENCHUE MATPUIL ABTu A71A:

1 2 5 -2 -1 4
A=(2 -3 4] B=| 3 2 4
6 0 1 1 1 0

2. Haiitu panr maTpuisl:



1—-42
A=12 4 1
356

3. Pemuts cucremy Tpex NMHEHHBIX YpaBHEHHUI C TPEMsI HEM3BECTHBIMHU:
a) meronom Kpamepa;

0) merogom ["aycca;

B) MaTpUYHBIM METOJIOM

x+y+2z=-4

{Zx—y+22=3
dx+y+4z=-3

4, Breruuciauth onpenenutens 4-ro mopsika METO0M PA3JIOKEHUs 10 CTPOKe (CTONOITY)
2 5 -35
1 1 2 5
-4 7 1 2
2 2 4 1
BapuanTt N/
1. Berunciuts npoussenenue martpun ABTu A71A:
2 3 1 1 6 —4
A=<1 -5 2) B=<—3 5 2)
4 1 1 5 1 7
2. Haift panT MaTpHIIsL:
1 4 3 5
0 -2 -3 2
4=12 3 6 =5
35 1 1
3. Pemuth cucreMy Tpex JTUHEWHBIX YPaBHEHUN C TpeMs HEU3BECTHBIMMU:

a) merogoM Kpamepa;
0) meromom ["aycca;
B) MaTPUIHBIM METOIOM
8x+4y—-7z=1
9 -3y +z=2
5« =3y +3z=-3

4, Brerancnuts onpenenutens 4-To MOPSIKa METOAOM PA3IOKEHHUS IO CTPOKe (CTONOITY)
1 5 3 -3
2 2 2 2
3 1 0 1
-4 -3 4 2
BapuanTt Ne8
1. BoruucnuTs npoussenenre matpun ABTu A71A:
2 -3 4 2 6 —4
A=<1 2 6) B=<—3 0 2>
3 5 1 -6 7 1
2. Haiitu panr MaTpuisi:
1 -5 2 3
_[2 -2 9 2
4=11 2 5355
3 4 -1 2
3. PemmuTh cucremy Tpex JIMHEHHBIX YPaBHEHHUU C TPEMST HEU3BECTHBIMHU:

a) meronoM Kpawmepa;
0) meronom ["aycca;
B) MAaTPHYHBIM METOIOM



2x+2y—z=1
2x—y+3z=3
x+3y—-5z=1

4, Beruucnuts onpenenutens 4-ro mopsiaKa METOAOM PasioKeHHs 1Mo CTpOKe (cTomoIy)
2 -1 3 =5
3 0 4 2
1 7 1 1
5-22 3
Bapuant Ne9
1. Borunciuts npoussenenue marpun ABTu A71A:
1 3 6 1 5 3
A=<—4 5 2) B=<2 -2 3)
-1 0 7 3 1 1
2. Haiitu panr MaTpHIIsL:
-23 1 0
5 1-21
A=11 5 2 =3
3 4 -1 2
3. Pemute cuctemy Tpex JTMHEHHBIX YPABHEHUN C TPEMsI HEU3BECTHBIMMU:

a) merogoM Kpamepa;
6) merogom ["aycca;
B) MaTPUYHBIM METOJIOM

6x+3y—5z=3

—2x—y+z=1
x—2y+3z=4
4, Breraucnuth onpenenuTens 4-ro mopsaKa METOIOM Pa3IoKEHHS IO CTPOKE (CTOIOITY)
1 7 4 3
05 1 2
2 -4 2 1
5 3 -8 2
BapuanT Nel0
1. Boruncauts npoussenenne Matpun ABTu A71A:
2 6 —4 2 4 6
A=<4 5 3>B=<3 5 —1)
1 -7 2 1 2 1
2. Haiitu panr MaTpuIss:
1 2 2 3
_[-1 -3-5 1
A= 2 -5-3 4
3 1 2 =2
3. Pemute cuctemy Tpex TMHEHHBIX YPABHEHUH C TPEMS HEU3BECTHBIMU:
a) merogom Kpamepa;
0) merogom ["aycca;
B) MaTPUYHBIM METOJIOM
2x +2y+5z=4
3x+3y+6z=3
4x +3y+4z=-1
4. Berancnuth onpenenutens 4-To MOPSIKa METOAOM PA3IIOKEHHUS IO CTPOKe (CTONOITY)
113 —4
221 -2

350 3
461 6



KonTtpoabnas padora Ne2
BapuanT Nel

3anaua 1. B mpeyronsauke ABC ¢ 3a1aHHBIMHA KOODAUHATAMI BEPILIAH

A B C
(-9; 20) (15: 13) (-3; 37)

HaluTe:

1.1. Inuny croponsl AB;

1.2. YpaBHenue npsamoii AB;

1.3. Ypasuenue meanansl AE;

1.4. YpasHenue Boicotbl CD u ee auny;

1.5. Touky nepeceuenust meauansl AE u BeicoThl CD;

1.6. YpaBHeHue npsMoii poxoasiieil uepes3 Touky C napajuiensHO npaMoit AB.

3amaua 2. [TocTpouTh KPUBBIE BTOPOro MOpsAaKa (CXEMaTUYECKHN):

2.1. (x +3)2 +y°=9

22. 4(x —2) +9(y +1y =36
23. x> —(y—-1y =4
24.2x* —y—1=0

25 2 +x+3=0

3amgauya 3. Jlausl KOOpAMHATEI YeThIpex Touek A, B, C, M.

A B C M
2;-3; 1) (6; 1;-1) (4; 8;-9) (2;-1;2)
3anumuTe:

3.1. Ypapuenwue miockoctd ABC;,
3.2. YpaBHEHHE TIOCKOCTH, MTPOXOASIIEH depe3 Touky M mepreHanKyIsIpHo npsimoit AB;
Bapuant Ne2

3anaua 1. B tpeyronsanke ABC ¢ 3a1aHHBIMI KOOPAMHATAME BEPIIMH

A B ¢
(-8; -3) (4; -12) (8; 10)

Halgure:

1.1. Inuny croponsl AB;

1.2. YpaBuenue npsmoit AB;

1.3. YpaBuenue meauansl AE;

1.4. Ypasnaenue Beicotel CD u ee qnuny;

1.5. Touky nepeceuenus menuansl AE u BeicoTs CD;

1.6. YpaBHeHue npsaMoi poxoadei yepe3 Touky C napauiensbHo npaMoi AB.

3agauya 2. [TocTpouTs KpUBBIE BTOPOIO ITOPSAKA (CXEMATHYECKH ).
2.1. (x —2)2 +(y +1)2 =4

2.2.25(x —4) +9(y +4) =225

23. 4(y —1f =9(x -1’ =36

24,y —x+3=0

25 -3x*+y-2=0




3amaua 3. JlaHbl KOOPAMHATEI YeThIpex Touek A, B, C, M.

A B C M
(1;-4;1) (4; 4;0) (-1; 2; -4) (-9;7;8)
SanuimTe:

3.1. Ypasuenue mnockoct ABC,
3.2. YpaBHeHUE IIIOCKOCTH, MPOXOAdIIei uepe3 Touky M neprneHauKyIspHo npsamoit AB;
BapuanT Ne3

3anaua 1. B mpeyronsauke ABC ¢ 3a1aHHBIMHA KOODIMHATAMI BEPILIAH

A B C
0;2) (12;-7) (16; 15)

HaluTe:

1.1. Inuny croponst AB;

1.2. YpaBHenue npsamoii AB;

1.3. Ypasuenue mennansl AE;

1.4. Ypasuenue Boicotel CD u ee auny;

1.5. Touky nepeceuenust meauansl AE u BeicoThl CD;

1.6. YpaBHeHune npsMoii Tpoxoasmieii uepe3 Touky C napajuienbHO npsaMoi AB.

3amaua 2. [JocTponTh KPUBBIE BTOPOI'O MOPAAKa (CXEMATHUECKHN):
21 (x +1y +(y-2) =16

2.2 4(x =5 +9(y +2) =36

23. (x+3)° —4y° =4

24, —x*+y=5

25.2y° +x-4=0

3agauya 3. Jlaus!l KoopAMHATHI YeThIpex Touek A, B, C, M.

A B C M
(3;5;3) (3; -1; -6) (6; 4; -1) (5;3;-1)
SanunInTe:

3.1. Ypasuenue mnockoctu ABC;
3.2. YpaBHEHHE IIJIOCKOCTH, IPOXOAsIel uepe3 Touky M nepneHauKysasipHo npsMoil AB;
Bapuant Ne4

3anaua 1. B peyronsarke ABC ¢ 3a1aHHBEIMHA KOOPIMHATAMU BEPILNH

A B C
(-12; -1) (0; -10) (4;12)

Haliaure:

1.1. {nuny cropoHsl AB;

1.2. YpaBHenue npsamoit AB;

1.3. YpaBuenue meauansl AE;

1.4. YpaBuenue Boicotel CD u ee anuny;

1.5. Touky nepeceuenus meanansl AE u BeicoThl CD;

1.6. YpaBHeHue npsaMoi mpoxoadmiei uepes3 Touky C napauiensbHo npsaMoi AB.

3amaua 2. [locTpouTh KPUBBIE BTOPOIro IOPSIKa ( CXeMaTI/I'{GCKI/I):




21 x> +(y+2) =9

22. (x +3) +4(y -1y =4
23. x° —(y-2)" =1
24,3y —x +1=0
25. x°+y—-6=0

3amaua 3. JlaHbl KOOPAMHATEI YeThIpex Touek A, B, C, M.

A B C M
(-3;-2; -4) (-4, 2;-7) (5;0; 3) (-1,3;0)
3amnuiure:

3.1. Ypasuenue miockocti ABC,
3.2. YpaBHEHHE TOCKOCTH, MTPOXOAAIIEH uepe3 Touky M neprneHauKyIsapHo npsamoii AB;

Bapuant Ne5

3anaua 1. B mpeyronsanke ABC ¢ 3a1aHHBIMA KOODMHATAMI BEPILIH

A B c
(-5, 7) (7;-2) (11; 20)

HailauTe:

1.1. Inmuay cropoHs! AB;

1.2. YpaBHenue npssmoit AB;

1.3. YpaBuenune mennansl AE;

1.4. Ypasuenue Boicotbl CD u ee qnuny;

1.5. Touky nepeceuenust meauansl AE u BeicoThl CD;

1.6. YpaBHEHHE TIPSAMOI TpoxoasIel yepe3 Touky C mapauienbHo mpsmoi AB.

3agauya 2. [TocTponuTh KPUBBIE BTOPOIO IMOPSAKA (CXEMATHYECKH ).

21. x> +(y-3) =4

22 (x =1 +9(y +3)° =9
23. (x +2)° = (y=2)* =1
2.4, =2y +x-3=0
25.x>—y-2=0

3amaua 3. JIaHBI KOOPAMHATEI YeThIpex Touek A, B, C, M.

A B C M
(-3;-6; 2) (1;-2;0) (-1, 5;-8) (-3; -4, 3)
3anummure:

3.1. Ypasnenne mockoct ABC;
3.2. YpaBHEHUE IITOCKOCTH, MTPOXOAAILEH uepe3 Touky M neprneHanKyIsspHo npsmoil AB;
Bapuant Ne6

3anaua 1. B tpeyronpauke ABC ¢ 3a1aHHBIMA KOOPAUHATAMU BEPILIH

A

B

C

(-9; 6)

(3;-3)

(7, 19)

HaWguTe:




1.1. Inuny croponsl AB;

1.2. YpaBHenue npsamoii AB;

1.3. YpaBuenue meanansl AE;

1.4. Ypasuenue Boicotel CD u ee anuny;

1.5. Touky nepeceuenus meauansl AE u BeicoThl CD;

1.6. YpaBHeHue npsMoii mpoxoasiiei uepe3 Touky C napauienbHo npsaMoit AB.

3anaua 2. [TocTpouTh KpHUBBIE BTOPOI'O MOPSJIKA (CXEMATHYECKH):
2.1 (x +2)* +y* =16

2.2.25(x +1) +y* =25

23. (x =3) —4y* =4

24.x-3y° -4=0

25 —y+x>+3=0

3amaua 3. JlaHbl KOOPAMHATEI YeThIpex Touek A, B, C, M.

A B C M
(3;4;-1) (2;-4; 2) (5; 6; 0) (11; -3; -12)
SanuImTe:

3.1. Ypasuenue minockocta ABC;
3.2. YpaBHEHHUE ITOCKOCTH, MTPOXOASAIIEH yepe3 TouKky M meprneHanKyIapHo npsimoi AB;
Bapuant Ne7

3anaua 1. B tpeyronshmke ABC ¢ 3aIlaHHBIMEA KOOPIMHATAMY BEPIIH

A B C
1;0) (13;-9) (17; 13)

HailauTe:

1.1. Inmuny croponsl AB;

1.2. YpaBHenue npsmoit AB;

1.3. YpaBuenne meanansl AE;

1.4. YpasHenue Boicotel CD u ee avny;

1.5. Touky nepecevenust menuansl AE u BricoTsl CD;

1.6. YpaBHeHHe psMOii TpoxoasmIei uepe3 Touky C napajuienbHO npsaMoi AB.

3agaua 2. [locTpouTh KpPHUBBIE BTOPOT'O MOPSIKA (CXEMATHIECKH):
21 (x =1D)* +(y+1)* =9

2.2.9(x —2) +36y* =36

23.4x> —(y+2)’ =4

24. x +2y* =3=0

25 y-3x>+2=0

3amaua 3. Jansl kKoopauHaTel YeTbipex Touek A, B, C, M.

A B C M
(2;-2; 1) (-3;0; -5) (0; -2; -1) (-3;4;2)
3anummre:

3.1. Ypasuenue mnockoctu ABC,
3.2. YpaBHEHUE IIIOCKOCTH, MPOXOAAILEH yepe3 TouKy M neprneHauKyIspHo npsmoi AB;
BapuanTt Ne§



3anaua 1. B mpeyronsauke ABC ¢ 3a1aHHBIMA KOODAUHATAMI BEPILIAH

A

B

C

(-10; 5)

(2; -4)

(0;10)

HaluTe:

1.1. Inuny croponsl AB;

1.2. YpaBHenue npsamoii AB;

1.3. YpaBuenue meanansl AE;

1.4. Ypasuenue Boicotsl CD u ee anuny;

1.5. Touky nepeceuenus meauanbl AE u BeicoThl CD;

1.6. YpaBHeHue npsMoii mpoxoasiieil uepe3 Touky C napajuienbHO npsaMoit AB.

3amaua 2. [TocTponuTh KPUBBIE BTOPOIrO MOPsAAKa (CXEMATHUUYECKHN):

2.1. x> +(y-3)* =25
22. (x +2) +9y* =9

23. (x =1’ =(y+1)* =16
24, —4x* +y-2=0

25.3 +x+1=0

3amaua 3. Jlagbl KOOPAMHATEI YeThIpex Touek A, B, C, M.

A B C M
1;2;-1) 0;1; 1) (-2; -1; -4) (-7;0; 2)
3amnuiure:

3.1. Ypapraenwne minockoctd ABC;,
3.2. YpaBHEHHE TIIIOCKOCTH, IPOXOAIIEH uepe3 Touky M MepueHauKyIIpHO psSIMoi AB;
Bapuant Ne9

3anaua 1. B tpeyronsanke ABC ¢ 3a1aHHBIMI KOOPAMHATAMI BEPIINH

A B C
(-6; 8) (6; -1) (4; 13)

Halgure:

1.1. Inuny croponsl AB;

1.2. YpaBuenue npsmoit AB;

1.3. YpaBuenue meauansl AE;

1.4. Ypasuenue BeicoTel CD u ee qmuny;

1.5. Touky nepeceuenus menuansl AE u BeicoTs CD;

1.6. YpaBHeHue npsmMoil npoxoasinel yepes Touky C napaienbHo npsmon AB.

3agauya 2. [TocTpouTs KpUBBIE BTOPOIO IOPSAKA (CXEMATHYECKH ).
21 (x+2)Y +(y-2)" =4

22.9x> +(y=3)"=9

23.16x> —(y+1)> =16

24, —x>+y+5=0

25.2y> +x-2=0

3amaua 3. JlaHbl KOOPAMHATEI YeThIpex Touek A, B, C, M.

A B C M




| @15 | @mny | @2 | (130 |

3anummuTe:
3.1. Ypasuenue mnockoctu ABC,
3.2. YpaBHEHUE IIIOCKOCTH, MTPOXOAAIIEH uepe3 Touky M neprneHauKyIspHo npsmoilt AB;

BapuanT Nel0

3anaua 1. B mpeyronsauke ABC ¢ 3a1aHHBIMI KOODIMHATAMI BEPILIAH

A B c
(-10; 9) (2;0) (6; 22)

HaluTe:

1.1. Inuny croponst AB;

1.2. YpaBHenue npsamoii AB;

1.3. Ypasuenue mennansl AE;

1.4. YpasHenue Boicothl CD u ee auny;

1.5. Touky nepeceuenust meauansl AE u BeicoThl CD;

1.6. YpaBHeHune npsMoii poxoasmieii uepes Touky C napajuienbHO npsaMoi AB.

3amaua 2. [JocTponTh KPUBBIE BTOPOI'O IMOPAAKA (CXEMATHUYECKHN):

2.1 (x +1)* +y* =9
22.4x -1’ +(y+3)* =4
2.3. 4(y—1)* =9x* =36
24.2x>+y-7=0

25 97 —x+3=0

3amgaua 3. Jlausl KOOpAMHATHI YeThIpeX Touek A, B, C, M.

A B c M
(-4; -2; -5) (1;8;-5) (0; 4; -4) (9; -2; -10)
3anuimre:

3.1. Ypapraenwue miockoctd ABC;,
3.2. YpaBHEHHUE IJIOCKOCTH, IPOXOAsIel uepe3 Touky M nepneHauKyasipHo npsMoil AB;

KonTtpoabnas padora Ne3

Bapuant Nel

Beraucnuth npousBoaHbIe PYHKITUT.
1. y=sin®5x
2. y=2%9
3 y= X+ 2

' x> +5

4. y=(2—-x?)cosx

X+5
5. y:arcth



y=Int
X =arcsint

7. y=x*
Haiitu npenensl, ucnons3ys npasuio Jlonurans.
(1 X _In(1+x)
8. lim| ——-——1; 9 lm—~
-1 Inx Inx x=0 Sin 2X

[IpoBectn nmonmHoe uccienoBanne GYHKIUHN U TIOCTPOUTH e¢ Tpaduk.
3
X

10, y=—0 .
4 (x +1)°

BapuanT Ne2

Bbrauciauth npou3BoaHbIe QYHKITUI.
1. y=tg°2x
3
2. y= 5cosﬁ

56X —T7x+3
X+1
4. y=(5-x%)sin x

. 8x+4
5. y=arcsin

y =5sin?t
x =5c0s°t
7.y =(sin x)

Haiitu npenensl, ucnonp3ys npaBuio Jlonurans.

_ 3x>+5x+4 _ Incos
8. lm——F 9. lim 5

2
x>0 8 —TX + 4X x>0 X
[IpoBecTu monHOe nccienoBanne GyHKIUH U TIOCTPOUTH €€ TpaduK.

tgx

1o.y:l+4x2
X

Bapuant Ne3

Breraucnuth npousBoaHbIe PYHKITUT.
1. y=ctg®/x
2 y= 3$in3 X

__arccosx

arcsinx
4. y=arctg3xarccosx



)
5. y=arcsin

y =5t° — 3t?
X = 4t + 2t
1
7. y=X*
Haiitu npenensl, ucnons3ys npasuio Jlonurans.
e -1 . 1-cos4x
8. lim——. 9. lIm=—--—.
x-0 Sin X x>0 2X1tg2X

[IpoBectu momHoe uccieoBaHKe GYHKIIUN U TOCTPOUTH €€ TpadHuK.
_y2, L
10.y=X"+—.
X
Bapuant Ne4

Bbrauciauth npou3BoaHbIE PYHKITUI.
1. y=In’tgx
2 y — 25in3\/;

3. y=cosx®-sinlnx

1-x
4. y=arccos——

V2

5. Y= 3
' arctg® x
2
 y=e-v'-2)
X=(t-1)7°%(t-23)
X
7. y= (ZX)
Haiitu npenensl, ucnonp3ys npaBuio Jlonurans.
1
: § . 3x°—8x+4
8. limx ex-1 9. lim————
X—»00 x>0 X —=8Bx
[IpoBectn nonHoe uccienoBanue GyHKIUHN U IIOCTPOUTH €€ rpaduk.
10. Y= X3
. X2 4
Bapuant NeS
Bbruucnuts npousBoaHble QyHKINH.
L y= Zsin3x
x> +5x

3x4 —7x2



3. y=(5-x%)cos3x
3x+1

4. y=arctg
5. y=In>cosx
{x: Int

6. _
y =arcsint
1
7.y =(x+1)sinx

Haiitu npenensl, ucnons3ys npasuio Jlonurans.

X . x*—4
8. IIm— 9. im————
x=0 X —SIN X x>2 X —4X+ 4
[IpoBecTn monHoe nccnenoBanne GyHKIMH U TIOCTPOUTH €€ Tpaduk.
3
10. Y=
4—x?
Bapuant Ne6

Bbruuciauth npou3BoaHbIE PYHKITUI.

1. y=cos®3x
3
2. y=e'9*

3. y=X*+5x— —(#
X_

3)*

—x2 th2
4. y=2"" -arcsin®5x

V2

.3
5. y=arcsin

5
y=3t
6. )
X=6t"—-4
7. y=(cosx)™"
Haiitu penensl, ucnonp3ys npaBuio Jlonurans.
. x®+x-10 . c0S5X—COSX
8. lim———— o lim 5
x>2 x> —3x -2 x—0 X
IIpoBectn nonHoe uccienoBanue GyHKIUHN U IIOCTPOUTH €€ rpaduk.
(x+1)°
10. Y=—"
X—2
Bapuant Ne7
Bbruucnuts npousBoaHble QyHKINH.
1. y=tg?7x
ctg® V/x

2. y=¢e



_x°-8x+1
x* +7x-3
4. y=(x—2)"*sin3x

w

5y —arctgx—_1
S 2

X =5in 2t
6. )

y=C0s"t
7. y=x"™

Haiitu npenensl, ucnons3ys npasuiio Jlonurans.

e’ -1 _ COS5X — COS3X
8. lim 9. lim 5

x—0 Sin 3X x—0 X
[IpoBecTn monHoe nccnenoBanne GyHKIMH U IOCTPOUTH €€ Tpaduk.

1
10 y=X+—
X

BapuanTt Ne§

BbI4ucauTh Npou3BOAHbIC (PYHKITUI.

1. y=ctg®Inx

2
2. y= 3arctgx

5 y- x> —5X+6
' X2+ X+7
4. y=(x+5)*cos5x
5. y=arctg X+l
| J5
y =asin’t
6.
X=acos’t
7. y=(Inx)"
Haiitu npenensl, nucnomne3ys npasuio Jlonurans
_(x+2) _Inx
8. lim ~——— 9. Im——.
x—o By x—>1 X =1

[IpoBectn nonHoe uccienoBanue GyHKIUHN U IIOCTPOUTH €€ rpaduk.

2
10. Y= .
1-x°
BapuanTt Ne9

Breraucnuth npou3BoaHbIe PYHKITUH.



7 cos® x

1. y=
X2
2. y=—o
In x
3. y=(4-x%)ctg3x
2x+1
4. y=arctg
5. y=In"(3x+2)
5 y =4sint
" |x=5cost
7.y =(sin x)™*
Haiitu npenensl, ucnonb3ys npasuiio Jlonurans
. Incos X +x+4
8. lim 9. Im ———7—
x>0 X x>0 X" —3X° +1

[IpoBecTu moyHOE MCClIe0BaHNEe (YHKIIMH U TIOCTPOUTH €€ rpaduk.

10y = 3X—2
' 5x2
BapuanTt Nel(
Bb14ucauTh Npou3BOAHbIC (PYHKITUIA.
1 y= osin X2
Cl+x=x°
X2 —x+1

3. y=Vx®+5x-1+—

x+1)

X
4, y=arccos

1
5 y=—
d In°(x? +1)
) y =bsint
- |x=acost
2
7. y=xnx

Haiitu npenensl, ucnomns3ys npasuio Jlonurans

. Incos . X +x+4
8.lim 9. lim—"—"—

x>0 X xom x* —3x% +1
[TpoBectu noaHoE McciieaoBaHUe HYHKIIMU U TIOCTPOUTH €€ rpaduK.




3X—-2
5x2

10. y =

BapuanT Nel

Boruucanrthb HHTETrpaJIbl:

_[ xdx
x2—4x+5
(x — 2)dx
V1 —3x —x2

BapuanT Ne2

Boiuucanthb HHTErpaJjabl:

j xdx
x2—6x+2
(x —3)dx
V2 —5x — x2

Bapuant Ne3

Bbiuucanthb HHTerpaJibl:

j xdx
x2—8x—9
(x — 3)dx
V5 —4x — x2

Bapuant Ne4

Bpiuucanthb HHTEerpaJibl:

f xdx
x%2—10x + 29
(2x — 5)dx
V5 —4x — x2

Bapuant N5

Boluucaurthb HHTerpaJbl:

f xdx
x%2 —12x + 45
(x —3)dx
V3 —2x — x?2

BapuanTt Ne6

Boluucanrthb HHTEerpaJibl:

KonTpoabHas padoTa Ned

(4x — 3)dx
x2—6x—7

(5x + 1)dx
Vx2+3x+1

(3x — 2)dx
x2+6x—7

(4x + 7)dx
Vx2+3x+1

(3x — 2)dx
x%2+4x—9

(6x + 1)dx
VxZ+7x+2

(3x — 2)dx
x2+4x —11

f (4x + 3)dx
Vx2+9x + 4

(3x — 2)dx
x2+4x—9

f (6x + 1)dx
Vx2+2x—8



xdx
x2 —14x + 24

J

(x + 2)dx
V7 — 3x — x2

BapuanT Ne7

Boruucanrthb HHTETrpaJIbl:

xdx
x2—10x —11

J

(x — 3)dx
V6 — 8x — x2

BapuanTt Ne§

BbIYUCIUTH HHTErpaJjabl:

xdx
x%2 —6x—40

J

(2x + 3)dx
V2 —5x — x2

Bapuant Ne9

Bbiuucanthb HHTerpaJibl:

xdx
x2—16x + 15

J

(x = 5)dx
V7 — 6x — x2

Bapuant Nel(

Bpiuucanthb HHTEerpaJibl:

xdx
x2—4x—9

J

(x + 3)dx
V5 —4x — x2

(3x — 2)dx
x2 4+ 6x+ 20

(6x + 5)dx
Vx2+7x+2

J

(7x — 4)dx

x2+6x—7
(8x + 2)dx
Vx2+9x+1

J

J (5x — 4)dx
x2+4+2x—-9

(6x + 1)dx
Vx2+6x+5

(5x — 8)dx
x2+x—9

J‘ (6x + 1)dx
VxZ+9x—1

f (9x — 1dx
x%2 4+ 2x — 63

(8x + 3)dx
Vx2+4x + 2

Kpumepuu OUECHUBAHRUA PE3)/ibmMaAmO06 6blNOJIHEHUA RPDAKMUKO-
OpUeHmupoeanno2o 3a0anus

Tabnuya 10

YI)OGEHI; 0CB0CHUA

Kpumepuu

bannwn

Maxcumanvuwiii ypogensv | 3adanue GbINOIHEHO NPABUTBLHO. BbIGOObI APSYMEHMUPOBAHBI, OCHOBAHbI HA 3
SHAHUU MAMepuand, 6140eHUU Kame2opuaibHblM annapamom

Cpeonuii yposens 3aoanue evinonHeHO 6 YeNOM NPABULLHO: HO OONYWeHbl OWUOKU 6 2
apaymenmayuu, 06HApYHCEHO NOBEPXHOCTHOE enadeHue
MEPMUHOTIOSUYECKUM ANNAPAMOM

Munumanvholii yposens | 3adanue  olnoineno ¢ owuOKkamMu 8  (QOpMYIUposKe  me3ucos U 1
apaymenmayuu, OOHAPYJCeHO ciaboe 61a0eHue MEePMUHOIOSUYECKUM




annapamom

Munumanvuwiti  ypogens
He 00CMuUcHym

3aoanue ne 8bIn0IHEHO UNU BLINOTHEHO C CEPLESHLIMU OUUDOKAMU

4.3. OueHo4YHbIE CPeICTBA I IPOMEKYTOYHOM aTTecTallun

[IpencraBneno B nmpunoxeHuu Nel.

ABTOpP(bI) padoueii MporpaMMbl JUCHUIIJIMHBI (MOXYJIA):

Crapumuii npenojaBaTeib m OnunxanoB A-B.N.
(Toxmuck)
COI'JTACOBAHO:
A
HupexTop 6ubanoTexu : / Apcarupuesa T.A.

(moxmuce)




IIpuioxenue 1

OueHoYHBbIE CpeICTBA
AJIs NPOBeAeHNs MPOMEeKYTOYHOI aTTeCTAllMU O AUCHMIITIHHE

HanpagJieHue noAroToBKH
38.03.01 «DKoHOMUKA»
IMpod i moaAroToBKU «PUHAHCEHI U KPEIUT»

®opma o0yueHusi: OUHAS U 3a09HAsI
Tox mpuema: 2023

1. XapakTepucTHKa OLIEHOUYHOM NMpoUeaypbI:
Cemectp — 1,2
dopma arrecTaluu — IK3aMeH, 3a4eT.

2. OueHoOYHBbIE MATEPHAJIbI, HEOOXOAUMBIE /IJIsl OLEHKH 3HAHW, YMEHHIi, HABHIKOB U
(uJ1M) ONBITA EATEIbHOCTH

2.1. Bonipocs! 1Jisi MPOMEKYTOYHOW aTTECTAMH 1O THCIHUTIIHHE:
Mogens. Buasl Moaenei.
Knaccudukanust MaTeMaTHIECKUX MOJIETIEH.
Marpuiibl. OCHOBHBIE TOHSTHS.
JelicTBusa Haag MaTpUIIAMH.
Onpenenurenu. CBOKWCTBA ONPEACITIUTEIICH.
Hesripoxnennsie maTpuilsl. OOpaTHas MaTpHIIa.
CucrteMbl TUHEWHBIX ypaBHEHUN. OCHOBHBIEC MOHSTHS.
Pemenue cucrem nuHelinbix ypaBHeHuil. Teopema Kponekepa-Kanemm.
Pemienne HeBBIPOXKACHHBIX JIMHEHWHBIX cucTeM. Popmynsl Kpamepa.
10 Pemenue cucreM TMHEHHBIX ypaBHEHHUI MeTogoM [aycca.
11. PacctosiHMe MeXIy JABYMSI TOYKaMHU IUIOCKOCTH. JlemeHue oTpe3ka B JIaHHOM
OTHOIICHUH.
12. Pa3znuynHble ypaBHEHUS NPSIMOI Ha MJIOCKOCTH.
13. VYpaBuenue miaockocTd. B3aumHoe pacmnonoxeHue AByX MI0CKOCTEH.
14. B3aumHOe pacroyiokeHHe MPsIMO U TIIOCKOCTH B IPOCTPAHCTBE.
15. IIpenen pynkuuu. Teopema o mpeesne CyMMBbI, MPOU3BEICHHS H YACTHOTO (DYHKIIHIA.
16. CnenuanbHbIC IpEIEibl.
17. TlpousBomHas (yHKIMU. MeXaHUYECKUH U TeOMETPUYECKHIl CMBICI MPOU3BOIHOM
GyHKIHH.
18. Ocuosnble mpaBmiia AuQGepeHInpPOBaHMUS.
19. Tlonsatue nuddepennunana. CBa3b ¢ IPOU3BOIHOM.
20. HeoGxoauMble U 10CTaTOYHBIE YCIOBHSI BO3pAcTaHUs U YObIBaHUS (PYHKIIMU.
21. DxcrpeMyM (pyHKIUH.
22. Touku nepern6a. AcuMNTOTHI rpaduKa GyHKIUH.
23. OOmas cxema uccle0BaHus PyHKIIUU U TIOCTpOeHHE ee rpaduka.
24. HeomnpeneneHHbIH HHTErpall U €10 CBOWCTBA.
25. OCHOBHBIE METOJbl HHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, METOJ
MI0JICTAHOBKHU, HHTETPUPOBAHHUE 110 YACTSIM.
26. MuTerpupoBaHue NpoCTeHIINX ApOOei.
27. VnTerpupoBaHue UPPaUOHAIBHBIX (YHKIIHIA.
28. VuTerpupoBaHue NpOCTEHITNX TPUTOHOMETPUUECKUX (DYHKIIUHA.

CoNoR~WNET



29. Omnpenenennblii uaTerpai. CBOWCTBa ONPEACICHHOTO UHTETpaIa.

30. Teopema o cpeaHeM.

31. ®opmyna Herotona-Jleitbnuna.

32. 3ameHa mepeMeHHOM B OTIPE/ICICHHOM HHTErpaje.

33. HMuTerpupoBaHue 1o yacTsM B ONPEICIIEHHOM HHTErpaJie.

34. Jlormueckue omnepanyuy HaJl BBICKa3bIBAHUSMHU.

35. OcHOBHBIEC IOHATHUS TEOPUU rpadoB.

36. WcnpiTanus u coObITHsL. BUabl ciy4aliHBIX BETUYHH.

37. Knaccudeckoe orpe/esieHie BEPOSTHOCTH.

38. Teopema ciiok)eHHS BEPOSTHOCTEH HECOBMECTHBIX COOBITHH.

39. Tlonnas rpynmna coObITUiA. [IpOTHBOIIOIOKHBIE COOBITHS.

40. TpowusBeneHne COOBITHI. Y CIOBHAS BEPOSTHOCTb.

41. Teopema yMHOXEHUS BEPOSTHOCTEH.

42. HezaBucumsie coObITHs. TeopeMa yMHOKEHHUS 111 HE3aBHCUMBIX COOBITHH.

43. ®opmyia MOTHON BEPOSTHOCTH.

44. BepositHocTh TunioTe3. ®opmyna baiieca.

45. Buppl cinydaiiHble BEIMYUH. 3a/laHre AUCKPETHOM Ccl1ydaiiHONW BETMYHHBI.

46. TlpocTe#mmii TOTOK COOBITHIA.

47. MareMaTuieckoe 0>KMJIaHUE TUCKPETHON CIIydaiiHOM BEJIMYUHBI.

48. JlucriepcHsi TUCKPETHOM CITy4aliHON BEJIMYUHBI.

49. PaBHOMEpHOE pacIpe/ieiiCHHe.

50. HopmanbHoe pacnpeneneHue.

2.2. CTpyKTypa 3K3aMEHALMOHHOI0 OujieTa (MpuMepHasi):

[IpomexxyTouHas arrecTalys Mo AWCUUIUIMHE HAlpaBlieHA Ha OLICHMBAHHE TEOPETUUYECKHUX
3HAHWI OCHOBHBIX MOHSTHH JUCHMIUIMHBI, AITOPUTMOB U METOJIOB PELICHUS 3a/1a4 110 MaTeMaTHKe

1). Crynenty mpenjaraercsi OLICHUTh NPAaBHJILHOCTh HamucaHus pabOThl Ui pean3aluu
KOHKPETHOTO0 MeToza (B IpeajaraeMoil paboTe MMEIOTCS OMMUOKH) W OOBSCHUTH CBOIO TOYKY
3peHusl.

2). CryaeHTy TmpejyiaraeTcs OICHUTh MPaBUIBHOCTh pPa3paOOTaHHOW OJOK-CXEMBI
aropuTMa JJIsl peajin3aluu KOHKPETHOr0 MeToja (B mpeiaraeMoi 0JI0K-cxeme
HMMEIOTCS OIHMOKK ) U OOBSICHUTH CBOIO TOUKY 3PEHUS.

3). CryneHTy mpearaeTcsi CpaBHUTh pa0OTy (QIrOpPUTMbI) pELIEHUs OJHOW U TOH Ke
3amaun. OxapakTepu30BaTh UX JOCTOMHCTBA U HEOCTATKH.

4). CryneHTy TpeiaraloTcs Ui pelieHHs C HCMOJIb30BAHUEM Pa3HBIX METOJIOB
MPaKTUYECKUE 3a/1a4M U3 Pa3IMYHbIX IPEAMETHBIX obnacTeil. HeoOxoaumo npeanoKuTh METO T 11
€€ pelIeHust 1 000CHOBATh BHIOOD.

3. Kpurepuun u mkaja oleHHMBAaHHSI YCTHOIO OTBeTa 00y4alolierocsi Ha JIK3aMeHe
(3auere)

MakcumMajibHOe KOJTHYeCTBO 0aJ110B Ha 3k3aMeHe (3ayere) — 30, U3 HUX:
1. OTBeT Ha MepBbIii BONPOC, cofepxaiiuiics B ounete — 15 6anios.
2. OTBeT Ha BTOPOW BOMPOC, coAepKaiiuiics B ounere — 15 Gamios.

Tabauya 13
Ne XapakTepucTHKA 0TBeTa Banubl
n/n
1 CTyneHT AeMOHCTPUPYET XOPOIIee 3HAaHWE TPOTPaMMHOTO MaTepuana, 13-15
JAOMYCKAKTCHA OTACJbHbIC HETOYHOCTH.
2. CTyaeHT 1eMOHCTPUPYET HE MJI0X0€ 3HAHUE MPOTrPaMMHOTO MaTepuaa, 10-12
JAONYCKAaIOTCs He DoJiee ABYX OIIMOOK NPH OTBETE.




3 CryneHT He 3HaeT MpPOrpaMMHOrO Marepuaia, CTYAEHT JoIyckaeT | /-9
Cepbe3HbIE OIMMOKU MIPU OTBETE.
4. 6 1 MeHee
Pacuer UTOroBOIl peMTHHIOBOM OLIEHKH
Tabruya 14

J1o 50 6asI0B BKIIOUUTEIHHO

«HCYIOBJICTBOPUTCIILHO)

Or 51 no 70 6aiu1oB

«YJOBJIETBOPUTEIBHO»

Ot 71 o 85 Gaiu1oB

«XOpOILO»

Or 86 o 100 6ayu10B

«OTJIUYHO)

4, ypOBHI/I C(l)OpMHpOBaHHOCTI/I KOMIETEHLHI 10 HUTOraM OCBOEHHUS IMCUHUILIMHbI

(MoayJis1)
Tabnuya 15
HNupukaropsl YpoBHu chOpMHPOBAHHOCTH KOMIIeTeHIMI
JOCTHIKEHUS «OTJIHIHO» «XOpOILO0» «YAOBJIETBOPUTEJILHO» | «HEYIOBJIETBOPUTEIHHO»
komnerenuun (MIAK)
86-100 71-85 51-70 Memnee 51
«324TEHO» «HE 324YTEHO»
YK-1. CnocobeH ocyIIecTBISTh TMOMCK, KPUTHUYECKUH aHamM3 WH(pOpMAIMM W TPUMEHSTh CHCTEMHBIN
MOAXO U1 PELICHUS ITIOCTAaBJICHHBIX 3a1a4
YK-1.1. Kpumepuii Kpumepuit Kpumepuii Kpumepuii
O61aaeT MONMHBIM Ob6azaer 3HaHHEM Ob6raznaer 3HaHHEM
BEITTIONTHACT  TTOMCK | TEOPETUYIECKUM 3HAHHEM  |CTPYKTYDHI, OOyamaer  3HAHUEM | CTPYKTYPHI,
HEOOXOIUMOiA CTPYKTYPBI, COCTaBa U cocTaBa CTPYKTYpHI COCTaBa M JUAAKTHISCKHX
b
.. | IMIAKTHYECKHX SIUHU MIAKTHYECKUX €IMHHII IPEeroaBaeMoro
wHbopMAIHH, i | W TUHMI | T JHHIL TIPETIOZ
N HPEIOAABAEMOr0 S IIMHHIL cocTaBa 1 | Ipeamera B
KPUTUYCCKNUN o
peamera (TIpaBHIIBHO |IPETIOaBaEMOr0 M IAKTHYECKHX HEZOCTATOYHOM
aHaau3 U 000OIIAET | ppimonHensl 3a/IaHus |IPEIMETA B o0beme (IpaBHIIBHO
pe3yabTaThl aHAJINA3a 6onee 90% MHBapUAHTHOI | 1OCTATOYHOM CAMHHIL BBIITOJTHEHBI
u Oonee 75% |00beme (TpaBUIILHO MmeHee 60% 3anaHuit
AT PpCIICHAA Ny . IPEnoaaBaeMoro "
o BapHaTHBHOM JacTeil | BBIIOTHEHBI Ooee MHBapUAHTHOM
IIOCTAaBJICHHOU o o o o
CaMOCTOSITEIIbHOM 80% 3ananuii npeaMeTa B CaMOCTOSITENILHOM PaboThI)
3a/laqH. paboTbr) WHBapUaHTHOU U He
VEL2 Menee 50% HEMONMHOM  o0Beme
~L.e 3a/aHuit (TIpaBUITBHO
TleMOHCTpHpYET BapUaTHUBHOU
pupy camocTosTensHOH | BBIITOJIHEHBI  Oosiee
yMEHHE paboThi)) 60% 3amannit
OCYIIECTBJIATDH
MOUCK WH(OpMaIUH WHBapHaHTHON u
U paccMaTpUBaTh HUMEIOTCS BEPHO
pa3JInIHbIC TOYKH
BBIITIOJTHCHHBIC
3pCHUA JJIA
3aJJaHus
peHICHUA
MIOCTABJICHHBIX BapHATHBHOI
3ajaq CaMOCTOSITENbHOU
Wcrons3yer  3HAHWS Kpumepuii Kpumepuii Kpumepuii Kpumepuii
OCHOBHBIX 3AKOHOB OO6nagaer MoONMHBEIM Oo6nanaer 3Hanuem | O01agaeT 3HaHUEM T10 OO6nagaer 3HAaHUEM 10
3HaHUEM MaTepHaia B orbopy orbopy
MaTeMaTUIECKUX 31
TEOPETHIECKOTO JIOCTaTOYHOM y4eOHOro ComepKaHus y4eOHOT0 COmepIKaHus st
obmrernpogeccuoHaIbH
Marepuana o0bemMe U ymeeT IUIST €70 ero
bIX AUCHHUIUINH, |y pranieer yMeruem OCYIIECTBISITH peanu3alyy B Pa3INYHbIX | PEAM3ALMH B PA3THIHBIX
OCYIIECTBIIATH OTOOP oT00p y4eOHOro (hopmax (hopmax oOydeHus B




HEOOXOIUMBIX IS

pelIeHUs  THITOBBIX
3a7a4 B
npohecCroHaTbHON
obJacru.

y4eOHOT0 CofeprKaHus IS
€ro peaau3alyu B
pa3nu4HbIx hopMax
00yuenust (TIpaBUIIbHO
BBITIOJIHEHBI 3a/IaHUS
Oomnee

90% WHBapUaHTHOMN U
6onee 75% BapuaTUBHOU
yacTe caMoCTOATENbHOM

CONlepIKAHMS JUTST
€ro peayusayu B
pa3muuHbIx Gopmax
00y4eHUst
(mpaBHIBEHO
BBITIOJIHEHBI Oo0JIee
80% 3amanuit
WHBapUAHTHOU W HE
Menee 50% 3amanuit

00y4eHUsI B HETIOTHOM
obveme

(MIpaBUIIBHO BBITIOIHEHBI
Gomnee

60% 3anmanuii
MHBApUAHTHOH U
HMEIOTCSI BEPHO
BBITIOTHEHHBIE

3a/laHys BapUaTUBHON

HEJI0OCTaTOYHOM 00BeMe
(IpaBUIBHO BBHITIOIHEHBI
MeHee

60% 3amanuii
MHBApUaHTHON
CaMOCTOSITEIEHOH PaboTHI)

paboThI) BapUaTHUBHON CaMOCTOSITEIIEHON paOOThI)
CaMOCTOSTEIbHON
paboThI)
Kpumepuui Kpumepuui Kpumepuii Kpumepuui
OOGaaer MOIHBIM O6manaer 3HanueM | OGnasaer 3HaHUEM MO O6agaer 3HaHUEM T1O
3HAHHEM MaTepuaia B oroopy oroopy
TEOPETHIECKOTO JIOCTaTOYHOM y4eOHOTO Conep KaHus y4eOHOTO CollepyKaHus ISt
MaTepuana o0Beme U ymeeT IUISL €T0 ero
1 BIIaJIe€T YMECHUEM OCYIIECTBIISIT peann3aniy B pa3IMYHBIX | peaH3aliy B pa3IMIHbIX

OCYILECTBIISITH 0TOOP
y4eOHOT0 ColepIKaHusl ISt
ero pealusalny B
PasInYHBIX (hopmax
00yueHust (IpaBUIIEHO
BBITIONHEHBI 331aHHs
Gomee

90% WHBapHaHTHOH U
Gonee 75% BapuaTUBHON
yacTell caMOCTOSITENbHON
paboTsr)

ot6op y4eGHOTO
colepKaHus ISt
€ro peau3alyy B
pa3IMYHBIX (hopMax
o0yueHust
(IpaBHIIBHO
BBITIOJTHEHBI Oojee
80% 3amannit
WHBApHAHTHOM U HE
menee 50% 3anannit
BapUaTHUBHOU
CaMOCTOSITEIIBHOH
paboThl)

¢opmax

00ydJeHNs B HETTOITHOM
obbeme

(IpaBUIBLHO BBHITIOIHEHBI
Goree

60% 3anaHnit
WHBAapHUaHTHOW 1
UMEIOTCS BEPHO
BBITIOTHEHHBIE

3aJJaHUs] BAPHATHBHOI
CaMOCTOSITEIbHOU paboThI)

(hopmax oOydeHHs B
HEJIOCTaTOYHOM 00BbeMe
(IpaBHIIBHO BBITIOTHEHBI
MeHee

60% 3anannii
WHBapUaHTHON
CaMOCTOSITENILHOI PaboThI)

OIIK-2. Cnocoben ocymectBisth c60p, 06paboTKy U CTATUCTHYECKHiT aHAJIN3 JaHHBIX, HEOOXOAUMBIX TS
PELLICHHS TOCTABICHHBIX YKOHOMHYECKUX 33134

OIIK-2.1.

CriocobeH ornpenensTh
METOBI cbopa,
00paboTKu M aHamu3a
JIAHHBIX,

HEOOXOTUMBIX
peleHus

SKOHOMMYECKUX 3a1a4

JII

OIIK-2.2.

CnocobeH
OCYIIECTBIISATH MOUCK
uHpopmanuu o
MOTYYEHHOMY
3a1aHHIO, coop,
aHaIm3 JIAHHBIX,
HEOOXOTUMBIX TS
petieHus

HKOHOMHYECKHX 3884
OIIK-2.3.

Cnocoben
00pabaThIBaTh
CTaTHCTUYECKYIO
nHpopmanuio

Kpumepuii

O06nafaer MoIHBIM
TEOPETUYECKUM 3HAHUEM
CTPYKTYPBI, COCTaBa U
JHMIAKTUYECKHX €IMHHI]
IIPEToAaBaeMoro
npeaMera (npaBuIIBHO
BBITIOJIHEHBI 3a1aHus
6onee 90% MHBapUAHTHOU
u Oonee 75%
BapUATUBHON yacrel
CaMOCTOATEIIbHON
pabotsbr)

Kpumepuii
OGnanaer 3HaHHEM
CTPYKTYpBHI,
cocrasa
JMAAKTHYECKHX
€JIHHIL
HPETIoIaBaeMOoro
npeaMera B
JIOCTaTOYHOM
obbeme (TpaBHIbHO
BBITIONIHEHBI Oojiee
80% 3amanuit
WHBapUAHTHOH U HE
menee 50%
3a1aHAN
BapUATUBHON
CaMOCTOSATENbHON

pa60TLI))

Kpumepuii

Ob6nanmaer
CTPYKTYPBI,

3HAaHUCM

coCTaBa
IUOAKTHYECKUX
€IMHMUII

IPero1aBacMoro
npenMera B

HETTOJIHOM o0beme

(mpaBUIBHO

BBIITOJTHEHBI Oosee

60% 3amaHui

WHBApUAHTHOU u

HUMCHOTCs BEPHO

BBIITIOJTHCHHBIC
3aJaHus

BapHaTHBHOU
CaMOCTOSITEIILHOMN

paboThI))

Kpumepuii

OGnanaer 3HaHHEM
CTPYKTYPHI,

cocTaBa M JUAAKTHYECKHX
€/IMHHIL [IPETIOAaBAEMOr0
npeaMera B
HEZI0CTaTOYHOM

obbeme (TIpaBHIbHO
BBITIOJIHEHBI

MmeHee 60% 3anaHuit
WHBapUaHTHOH
CaMOCTOSITEIbHON paboThI)




MoJy4aTh
CTATUCTHYECKU
000CHOBaHHEIE
BBIBOJIBI

OIIK-2.4.

Cnocoben
aHaJIM3UPOBAThH
coJIepIKaTeNbHO
HMHTEPIPETUPOBATH
MOJTyYEHHbIE
PE3yNbTaThI

Kpumepuii

OO6nagaer MoNMHBEIM
3HAHUEM
TEOPETHIECKOr0
Marepuaia

U BIIAJICET YMCHUEM
OCYILIECTBIISITH 0TOOP
y4eOHOTO COIEPIKAHHUS JITIS
€ro peau3alyy B
pa3IMIHBIX (hopMax
00yueHust (IpaBUIIEHO
BBITIOJIHEHBI 3aIaHUS
Oomnee

90% WHBapUAHTHOM U
6onee 75% BapraTUBHON
yacTe caMoCTOSATENbHON

Kpumepuii
OO0Oiaaer 3HaHUEM
Marepuana B
JOCTaTOYHOM
o0BemMe U ymeeT
OCYILECTBIISTh
or6op ydeOHOrO
colepIKaHUs ISt
€ro peanusalyy B
pa3IMIHBEIX hopMax
00y4eHUst
(mpaBmIBEHO
BBITIOTHEHBI Oosee
80% 3amannit
WHBAPUAHTHOM U HE
menee 50% 3amaHuit

Kpumepuii

OO6namaer 3HAHUEM TI0
orbopy

y4eOHOTO Conep KaHus
VTS €T0

peau3aiuy B pa3ingHbIX
¢opmax

00y4eHUsI B HETIOTHOM
obbeme

(IpaBHIILHO BBITIOJHEHBI
Oomnee

60% 3amannit
MHBApUAaHTHOH U
HUMEIOTCS BEPHO
BBITTOJTHEHHBIE

3a/laHNs BapUaTUBHON

Kpumepuii

OO0Jiafaer 3HaHUEM 10
orbopy

y4eOHOTO cConepKaHus JUIs
ero

peanu3alyy B pa3indHbIX
(hopmax oOydeHus B
HEJI0OCTaTOYHOM 00BeMe
(IpaBHIILHO BBITIOJIHEHBI
MeHee

60% 3anannit
MHBapUaHTHON
CaMOCTOSITEIEHOH PaboTHI)

paboThI) BapuaTUBHON CaMOCTOSITEITEHON paOoThI)
CaMOCTOSATEIbHON
paboTeI)
Kpumepuii Kpumepuii Kpumepuii Kpumepuii
OO6nafaer MoIHBIM Oomnanaer 3HanueM | OGnajaer 3HaHHEM IO O0nagaer 3HaHUEM I10
3HAHHEM Marepuaia B otoopy otoopy
TEOPETHIECKOTO JIOCTaTOYHOM y4eOHOTrO conep KaHus y4eOHOTO ColepIKaHus ISt
MaTepuana obbeme U ymeeT JUISL €T0 ero
1 BIIaJIe€T YMEHUEM OCYIIECTBIISITH peaNu3alyy B pa3iMuHbIX | peau3alii B Pa3IHIHbIX

OCYILIECTBIISITH OTOOP
y4e0HOro conepKaHust Ais
€ro peayu3aluy B
pa3nu4HbIX hopmax
00yueHust (IpaBUIIEHO
BBITIOJIHEHBI 331aHUS
Gomee

90% WHBapUaHTHOH U
Gonee 75% BapuaTUBHON
qacTel caMOCTOSTENILHON
paboTbr)

otoop y4eGHOrO
ColepXKAaHUS UL
€ro peau3alyy B
pas3aMYHBIX opMax
o0yueHust
(mpaBWIBHO
BBITIOJIHEHBI OoJIee
80% 3anannii
MHBApUAHTHOM U He
menee 50% 3ananuit
BapUaTHUBHOU
CaMOCTOSITEJIbHOM
paboThI)

(dopmax

00y4eHHUs B HETIOJIHOM
obbeme

(IpaBHIIBHO BBITIOIHEHbI
Goree

60% 3anaHunit
MHBapUaHTHOH U
UMEIOTCS BEPHO
BBINIOJIHCHHBIE

3aJaHUs BAPUATUBHOU
CaMOCTOSITENIbHOM pabOoTBI)

(hopmax oOydeHus B
HEJI0CTaTOYHOM 00beMe
(IpaBHIIBHO BBITIOJIHEHBI
MeHee

60% 3anaHnit
MHBapUaHTHON
CaMOCTOSITEEHOM PabOoTBhI)

5. PeliTHHI-IUIaH M3YYeHH S TMCHUNIHHBI

Tabnuya 16
I BA30BASI YACTh PEUTUHIOBOM CUCTEMbI
Buapbl KoHTposibHbIEe MepOnpUATUS Musm. Makec.
KOHTP 0JIf1 KOJI-BO KOJI-BO
0aJ1J10B 0aJ1J10B
HaA HaA
3AHATHAX 3aHATHAX
Texymmii | Tema Ne 1-2. ...
KOHTPOJIb 0 10
Nel
Texymmii | Tema Ne 3. ...
KOHTPOJIb
Ne 2 Tema Ne 4. ... 0 10




Py6e:kHbIi KOHTPOJIb: KOHTPObHast padoTa Nel (Temsr 1-4) 0 10

Texymmii | Tema 5. ...

KOHTPOJIb
Ne3 Tema 6.... 0 10
Tema 7. ....
Texymmii| Tema 8. ...
KOHTPOJIb 0 10
Ned Temao. ....
P ., . 10
YOeKHBIH KOHTPOJIb: KOHTpPOJIbHast padora Ne2 (Temsi 5-9) 0
Jonyck Kk mpoMeKyTOUHOI aTTecTALMU Mun 36
I JIOMOJIHUTEJILHASI YACTh PEATUHIOBOIl CUCTEMBI Mun. Make.
TloompuTesibHbIE HAITBI 0-10 10
1 IlonroroBka JokIaja ¢ Mpe3eHTAIMeN M0 AUCITUTUIMHE 0-1 1
IMocemaemocts aekrmii (100%) 0-2 2
Yuactue B paboTe Kpyriioro croja, CTyJIeH4eCKOi KOH(pepeHIINH 0-2 2
Coll.-JTMYHOCTHBII PEeUTHHT 0-3 3
Yuactue B 0011IeCTBEHHOM, KYJITYPHO-MacCOBOW M CIIOPTHBHOW pabore 0-2 2
2 Il TpadHble 6aJIBI 0-3 3
[poryck y4eOHBIX JISKIHMI 3a MPOITYCK JIEKIIMA CHUMAETCs OaslTbHast 0,25x N
CTOUMOCTH Jiekuuu (2:8=0,25) (N — konryecTBO
IIPONYLLEHHBIX JICKLIMH
HecBoeBpemenHoe MHHYC 5% OT MakCHMaJbHOTO Oajuia -0,5

BBINIOJITHEHUE KOHTPOJIBHOM
(arTecTanMoHHOIT) paboTHI
Nel

HecBoeBpemenHoe MHHYC 5% OT MakCHMaJbHOTO Oajuia -0,5
BBITIOJIHEHHE KOHTPOJIBbHOM
(arTecTanMoOHHOIT) paboTHI

Ne2
I HUTOI'OBbI1 KOHTPO.Ib 0-30 30
®dopma 3auer (3K3aMeH) 0-30
HTOr0BOI0 ) 30
COHTPOJIA:
0-100

HUTOI'O BAJUIOB 3A CEMECTP:
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