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1 ey v 3a1auM U3yYeHU S JUCHMILIIHHBI

1.1 Heap u 3aaa4y TUCUHUILINHDI:

Lenv uzyyenus oucyuniursl — OCBOGHHUE CTyJIEHTaMH (DyHJIaMEHTaIbHBIX MOHATUH Ma-
TEMAaTUKH, KOTOPHIE JIEKAT B OCHOBE KOJIMYECTBEHHBIX METOJ0B CUCTEMHOT'0 aHaJIU3a MPOLIECCOB
YIPaBJICHUS; 3HAKOMCTBO CTYJAEHTOB C OCHOBHBIMH MOHSTHUSAMH HEKOTOPBIX pPa3ieioOB BBICIICH
MaTEeMaTHKHU (MaTeMaTHYEeCKUI aHaIu3, JIMHEHHas anreOpa, aHaTUTHYECKass TEOMETPHSI, TEOPHs
BEPOSATHOCTEH W MaTeMaTHYeCKasi CTAaTUCTUKA), HECOOXOAMMBIMHU JIJIS PEIICHUS TCOPETUUCCKUX U
MPAKTUYECKHX 33]1a4 SKOHOMUKH, Pa3BUTUE HABBIKOB CAMOCTOSITEIILHOU paOOTHI C JINTEPATYPOil;
pa3BUTHE aOCTPAKTHOTO MBIIUICHUS U YMEHHS CTPOTO M3JIaraTb CBOM MBICJIH; MTOATOTOBKA CTY-
JIEHTOB K MPAKTUUYECKOMY IPUMEHEHUIO MOTYyYEHHBIX 3HAaHUH.

1.2. 3agaun AMCOUILINHBI:

JUTSL pEIICHUS TEOPETHUYECKUX U MPAKTHYECKUX 3a/1a4 YIPABJICHUS U SKOHOMHUKHU

1) npHBHTH CTYJACHTY ONMPEACICHHYI0 MAaTEMAaTHYECKYIO TPAMOTHOCTbD, JOCTATOYHYIO IS Ca-
MOCTOSITEJIbBHOM pabOoThl C S)KOHOMUKO-MATEMAaTHUYE€CKOM JTUTEpaTypoii;

2) Hay4duTb BIAJETh METOJAMH KOJMYECTBCHHOTO aHAIN3a U MOJICITUPOBAHUS, TEOPETUIECKOTO
Y HKCIIEPUMEHTAIILHOTO UCCIICI0BAHMUS;

3) HayYuTh MPUMEHSTH KOJMYECTBEHHBIC M KAYCCTBEHHBIC METOJbI aHAIW3a MPHU MPUHATHH
VIIPaBICHYCCKUX PEIICHUN M CTPOUTh YKOHOMUYECKHE, (DMHAHCOBBIC W OPraHHU3AI[MOHHO-
YIPABJICHUYECKUE MOJIETIH;

4) 00y4uTh CTYJEHTA KJIACCHYCCKHM METOJaM PEIICHHS OCHOBHBIX MAaTEMaTHYECKUX 3ajad, K
KOTOPBIM MOTYT MPUBOAUTD T€ WIJIK UHBIE YKOHOMUYECKUE MPOOIEMBI, METOJaM CTaTUCTHUKH,
WCIIOJIB3YIOIIUM PE3yJIbTAaThl TEOPUU BEPOSITHOCTEH, OCHOBHBIM METOJaM ONTUMM3AIIUU U UX
MCIIOJIb30BAHUIO JUISl PEIICHUS Pa3IMYHbIX SKOHOMUYECKUX 3a/a4, a TAaK)KE€ HAYYUTh aHAU-
3UPOBATh MAaTEMATUYECKUE MOJICTTH OPTaHU3AIMOHHBIX CUCTEM U MPOBOJUTH UX aJaNTaIHIO
K KOHKPETHBIM 3aJja4aM yIpaBJICHHUS.

1.3 MecTo AUCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuunianHa BXOJUT B MaTEeMaTHYECKUM W €CTECTBEHHOHAyuHbIN muki b1, 6azoByio
YacTh.

CroymaTenu JOJKHBI BIaJI€Th MaTEMaTHUYECKUMU 3HAHUSIMU B paMKax MpPOrpamMMbl CpeJl-
HEW IIKOJIbl. 3HAHUSI, MMOJTYYEHHBIE B 3TOM KYPCE, UCIOJIb3YIOTCS B AHAIMTUYECKOW T€OMETPUH,
MaTeMaTUYeCKOM aHallu3e, CTaTUCTHUKE, (PMHAHCOBOW MaTeMaTHKe, SKOHOMETPUKA, TUCKPETHON
MaTeMaTUKe U MaTEMaTUYECKOH JIOTUKE, METO1aX ONTUMHU3ALMH U JIp.

1.4 IlepeyeHpb MIAHMPYEMBIX Pe3yJabTATOB 00y4eHHUs N0 AUCHHUIIMHE (MOAYJIIO), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOECHHS 00pa30BaTeIbHON NPOrPaMMBbI
[Ipouecc n3ydeHus QUCHUILIMHBI HallpaBiieH Ha (JOPMUPOBAHUE KOMITETEHIIHH (COrIacHO

@I'0C BO): OIIK-7, I1K-10
— CHOCOOHOCTBIO pellaTh CTaHAApTHBIE 33Ja4d MPO(EeCcCHOHANBHON JesTeNbHOCTH Ha OC-
HOBE MH(GOPMAIIMOHHON U OMOIMOrpaguueckoi KylIbTypbl ¢ IpUMEHEHHEM HHpOpMaIu-
OHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH U C YU€TOM OCHOBHBIX TpeOoBaHUI MH(pOopMaIu-
oHHoi#t 6e3omacHocTH (OITK-7);



UXcs obmenpodeccnoHansHbIx U mpodeccnoHanbHbix KoMrereHui (OTTK/TIK)

BJIQJICHUEM HaBBIKAMH KOJIWYECTBEHHOTO M KAYECTBEHHOTO aHaln3a WH(OpMAIMH MPU
NPUHITUU YIIPABJICHYECKUX PEIICHUMN, TOCTPOCHHSI SKOHOMUUYECKUX, (PUHAHCOBBIX U Op-
FaHU3alMOHHO-YIIPABICHUYECKUX MOJENEH NMyTEM UX aJanTaluyd K KOHKPETHBIM 3aJayaM
ympasienus (ITK-10)
N3ydyenne naHHOW ydeOHOW NUCHIUIUIMHBI HampaBlieHO Ha (OpMUPOBAHHE y O0ydaro-

KOJIMYECTBEHHOTO
U KauyecTBEHHOTO
aHanmu3a HH(OpMa-
UMY TIpU NPUHATHH
YIPaBIEHYECKUX

penenui, nocTpoe-
HUS  DKOHOMHYE-
CKHX, (PMHAHCOBBIX
" OpraHu3aly-
OHHO-YIIpaBJIeHYE-
CKMX MOJENEH Iy-
TEM MX aJanTaiuu
K KOHKDETHBIM 3a-
JlayaM yTpaBJiIeHUs

MOJIb30BaHUS Ma-
TEMaTUYECKHIX
METOZ0OB Ha OC-
HOBE KOJIA4e-
CTBEHHOTO U Ka-
YEeCTBEHHOT'O aHa-
au3a  uHGopMa-
WU JUIS TIPHHS-
TUSl yIpaBiieHYe-
CKMX  pCLICHUH,
MOCTPOCHUS IKO-
HOMHYECKUX, PH-
HAHCOBBIX U Opra-
HU3AIMOHHO-
yIpaBJIEHYECKUX
MoJieJIer

0TOMpaTh KOJIUYe-
CTBEHHBIC U Kaye-
CTBEHHBIE METO/IbI
aHalIM3a MpHU IpH-
HATUU YIIPABJICH-
YECKHUX PEIICHUI

Ne Wunexc | Coxepkanue koM- | B pesynbrare nzydeHus yueOHON TUCIMILIMHBI 00ydaro-
[y, | KOMIe- | TeTeHIu (vmm eé HIMecs JOJKHBI
" | TeHIUM 4acTH) 3HATH yMeTh BJIA/1eTh
1. OIIK-7 | obnmamath cHocoO- | METOABlI PEIICHUS | CTPOUTh MareMa- | HaBbIKaMHu MOJIe-
HOCTBIO  pemiath | CTAaHAAPTHBIX 3a- | TMYECKUE MOJCIU | TUPOBAaHUS  pe-
CTaHJapTHBIE 3a- | Aau mpodeccuo- | mpodeccuoHalib- | adbHBIX 3KOHO-
naun  npodeccro- | HaTbHOU nesi- | HbIX AJKOHOMHYE- | MUYECKUX IIPO-
HAJIBHOM JieATeNb- | TEJIBHOCTH HA OC- | CKHMX 3a/1a4y Ha OC- | IECCOB Ha OC-
HOCTH Ha OCHOBE | HOBe wuH(]OpMa- | HOBE HHPOpPMAIIH- | HOBE TIPUMEHE-
WH()OPMAIMOHHOW | ITMOHHOW W OWO- | OHHOW M OMOJIMO- | HUST COBpPEMEH-
u Oubnmorpaduue- | nuorpaduyeckoit | rpaduaeckoi HOTO MaTeMaTH-
CKOM KYJIbTYpBl C | KYJIbTYpPbI Ha | KYJIBTYPBl C TpPHU- | YECKOTO UHCTPY-
NPUMCHCHUEM WH- | MAaKpO M MHUKpO- | MCHEHHEM  HH- | MCHTapHs,
dbopMarmoHHo- YPOBHSX (dhopMalmoHHO- HaBbIKAMHU aHa-
KOMMYHHKAI[IOH- KOMMYHHKAIIMOH- | Jim3a U oOpa-
HBIX TEXHOJIOTUH H HBIX TEXHOJOTUH | OOTKH SKCIEepH-
C y4Y4eTOM OCHOB- Y C YY€TOM OCHOB- | MCHTAJIbHBIX
HBIX  TpeOoBaHUU HbIX TpeOOBaHMIA | JTaHHBIX, HEOO-
WH(OPMAMOHHON uH(pOpPMaINOH- XOOUMBIX  JIA
0e30MacHOCTH HOM  Oe30macHo- | pelmeHus] KOHO-
CTH;  HCIIOJIb30- | MUYECKUX 3ajad
BaTh HAa MPAKTHKE | C MPUMEHEHHEM
pasznuuHble  Me- | uHpopmanu-
TOJIbI UX PEUICHUs | OHHO-KOMMYHHU-
KaIlMOHHBIX TEX-
HOJIOTUM
2. IIK-10 | BnajeTs HaBBIKAMH | BO3SMOXXHOCTH WC- | aHAJIM3UPOBATh W | OCHOBHBIMHU Me-

TOJIaMH TIOCTPO-
€HHS DKOHOMH-
YEeCKUX U (PuHaH-
COBBIX MOJENEH
Ha OCHOBE Mare-
MaTHYECKHX 3Ha-
HUIl U BbIpaba-
TBIBAaTh C UX IIO-
MOIIBIO MPaKTH-
YeCKHe  PEKo-
MEHJIAIUH  My-
TEM WX ajarTa-
UM K KOHKpET-
HBIM  3a1a4yaMm
yIpaBJIeHUs




2. CTpPyKTYpAa M cojiepKaHue TUCIUTTIUHbI
2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUILJIMHBI IO BUIaM padoT
OO6mias TpyA0EMKOCTh TUCHUIUIMHEI cocTaBiisieT 12 3au.en. (432 yaca), ux pacnpeieseHue o BU-
JaM paboT mpencTaBlIeHO B Tabmwuile (01 cmydenmog 3P0).

Bun yae6HO# paboThI Bceero CemecTpbl
JacoB (dacel)
1 kypc 2 Kypc
yC | 3C [JIC | YVC |3C |JIC
KonTakTHas padoTa, B TOM 4nce:
AyauTOpHBIE 3aHATHS (BCEro): 28 4 4 6 8 6
3aHsATHA JTEKIIMOHHOTO TUTIA 12 4 - - 8 -
JlaGoparopHsble 3aHATHS
3aHATHSA CEMUHAPCKOTO TUIA (CEMUHAPBI, PaK-
16 - 4 6 - 6

TUYECKHE 3aHATHS)
HNuas koHTaKkTHasi padora:
KonTpons camoctostensHol pabotsl (KCP) 0,2 - 0,2 - - -
ITpomesxyrounas arrecranus (MKP) 0,9 - 03 (03] - |03
CamocrosiTesibHas padoTa, B TOM YHCJIe:
Kypcosas paboma
IIpopabomka yuebHozo (meopemuueckozo) ma- 1558 | 44 | 448 17 | 40 | 10
mepuana
Buvinonnenue quLieudyaﬂbelx 3au()aHuzZ (noozo- 291 60 50 | 40 | 60 | 11
MoeKa coobweHull, npezeHmayuii)
Pegepam
[ToaroroBka K TEKymemy KOHTPOJIIO
KoHTpoJib:
IToaroroBka K 3K3amMeHy 26,1 - 8,7 | 8,7 - 8,7
OO6mas Tpyaoem- yac. 432 | 108 | 108 | 72 | 108 | 36
KOCTh B TOM 4HcJe KOH- 291 4 45 | 63| 8 |63

TaKTHas padora

3a4. e/l 12 3 3 2 3 1

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacrnipenenenne BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTHHBL.
Paznenbl qucuuIuivHbl, n3ydyaemsble Ha 1-2 Kypcax:

e KonmuecTBo vacoB
- AyauTopHas CamocrosiTenbHas
pasz- HaumeHnoBanue pa3zaenon
o Bcero pabota pabota
8 A1 | m3 | Jp
1 2 3 4 o) 6 7




Pazoen 1. Jluneunas ancedpa (1 ce-
mecmp)

Marpuiipl. OCHOBHBIE TTOHATHS.
HetictBust Hag matpuniamu. Orpe-
JIETIUTENIA U UX cBoiicTBa. HeBbipo-
JKJICHHBIE W OOpaTHBIC MATpPHIIBI.
Panr matpuip!.

15,2

0,5

0,7

14

CucreMbl JMHEMHBIX ypaBHEHUH.
Metoapl penieHruid CUCTEM JIMHEH-
HBIX YPAaBHEHHI: MATPUYHBIM METO-
oM, o popmynam Kpamepa, meto-
noMm laycca, merogom Xoppana-
I'aycca. Teopema Kponekepa-Ka-
HEJUIN.

15,2

0,5

0,7

14

DKOHOMMYECKHUE NPUI0KEeHHs. Mo-
Jenb JIEOHTbeBa MHOTOOTPACIEBON
SKOHOMUKH (0aaHCOBBIM aHAIIN?3)

15,2

0,5

0,7

14

Bexkropel. JIunelinble onepauuu
HaJl BekTopaMmu. [Ipoekius Bek-
TOpa Ha oChb. Pa3noxxeHue BekTopa
110 OpTaM KOOPAMHATHBIX OCEH.
CkansipHo€, BEKTOPHOE U CMEIIaH-
HOE MTPOU3BECHUS BEKTOPOB.

15,2

0,5

0,7

14

CucreMbl KOOpJIMHAT Ha MJIOCKO-
ctu. IIpeoOpa3oBanue cucTemsl Ko-
OpAMHAT.

151

0,5

0,6

14

JInHum Ha ockocTU. Pa3znudHbie
ypaBHEHUS MPSMBIX. Y CJIOBUS T1a-
PaJUIETbHOCTH U NEPIICHIUKYJISP-
HOCTH IpsiMbIX. KpuBBIE BTOPOTO
MOPSIIKA: OKPYKHOCTb; JJLIUIIC; TH-
nepboJa; mapadona.

151

0,5

0,6

14

IIpsiMast ¥ MIOCKOCTH B IIPOCTPaH-
ctBe. [loBepxHOCTH BTOPOTO MO-
pAaKa.

151

0,5

0,6

14

JInnelinoe npocTpaHcTBO. JInHEH-
HBIE OIIEPATOPHI.

151

0,5

0,6

14

KommiekcHble uncia.

151

0,5

0,6

14

136,3

4,5

58

126

10

Paszoen 2. Mamemamuyeckuii ana-
u3 (2 cemecmp)
HuddepenunansHoe HcUHUCIEHUE
(GyHKIMU ~ OAHOM  HEepeMEeHHOI.
MHuoxectBa. OyHKIIMOHANIBHAS 3a-
BUCUMOCTb. ['paKMl OCHOBHBIX
3JIEeMEHTApHBIX (PYHKIHH

151

0,5

0,6

14

11

IIpenen yncmoBOW MOCIENOBATENb-
Hoctu. [Ipenen pynkuun.

151

0,5

0,6

14

12

HenpepbiBHOCT (DyHKIIMU B TOUKE.

CBolicTBa HENPEPHIBHBIX (PYHKIUH.

151

0,5

0,6

14




13

[IpowsBognass u auddepeHmal.
OcHoBHBIE TeopeMbl 0 nudhepeH-
UPYEMBbIX QYHKIUSIX U UX TPHIIO-
xenus. [IpousBognble (GyHKIHUU
BBICIINX MOPSIJIKOB.

151

0,5

0,6

14

14

HuddepeHnnanbHoe HUCUHUCICHUE
(GYHKIMM MHOTHMX IEpPEMEHHBIX.
DyYHKIIMA HECKOJIBKHX IE€PEMEH-
HBIX, UX HENpepbIBHOCTH. [Ipoms-
BOJHBIE M AuddepeHnnans GpyHk-
Ui  HECKOJNBKUX IEPEMEHHBIX.
OkcrpeMyM (YHKIMHA HECKOJIBKHUX
HepeMEHHBIX.

151

0,5

0,6

14

15

WHurerpansHoe wucuucnenue. Ilep-
BOOOpa3Hasi W HEONpEeIeICHHBIN
uHTerpast. Tabnuiia OCHOBHBIX HH-
TerpajioB. MeToasl WHTErpUpPOBa-
HUSL.

151

0,5

0,6

14

16

Onpenenennblii uHTErpas. Cpoii-
CTBa OIPEJEICHHOIO MHTErpaa.
['eomeTpuueckue MPUIIOKEHUS
omnpezeneHHoro uHrerpaia. Heco6-
CTBEHHBIC HHTETPAJIBL.

151

0,5

0,6

14

17

HuddepeHumansaple  ypaBHEHUS
IIEPBOrO NOPAAKA: C pa3AeisAolu-
MHUCSl TEpEMEHHBbIMU; JIMHEWHBIE
YPaBHEHHs, ypaBHeHUs bepHysuin.

15

0,4

0,6

14

120,7

3,9

4,8

112

18

Pazoen 3. Teopus eéeposmuocmeit u
Mamemamuyeckas cmamucmuxa (3
cemecmp)

OCHOBHBIC ITOHSITHUS U OTIPEICTICHIS
Teopuu BeposTHOCTEHl. OCHOBHBIE
TEOPEMBI TCOPUH  BEPOSTHOCTEH
(popmynsr). Dopmyna MONHON Be-
POSITHOCTH.

15

0,4

0,6

14

19

®ynkuuu pacnpenencuus CB. bu-
HOMUAJIBbHOE pacupeneneHue. Pas-
HOMepHoe pacnpenenenue. [lokasa-
TenbHOE pacnpenenenue. Hopmans-
HBII (TayccoB) 3aKOH pacrpezene-
Hus. Mona v MeinaHa, aCuMMETPHSI
¥ 3Kcliecc. 3aKOH OOJIBIINX YUCel

15

0,4

0,6

14

20

OCHOBBI CTAaTUCTUYECKOT'O ONHCa-
HUs. ['mcrorpaMma M IOJIMTOH Ya-
CTOT.

15

0,4

0,6

14

21

Bapuanuonnsie psapl. Breibopou-
HbIE XapaKTEPUCTUKH. ACUMITOTH-
YeCKHe CBOICTBA BBIOOPOYHBIX MO-

MeHTOB. ToueuHble OIeHKU. Me-

15

0,4

0,6

14




TOABI IOJYYEHUS TOYEUYHBIX OLEe-
HOK. HepasenctBo Pao-Kpamepa.
HHTepBagbHbIE OLIEHKHU.

22

JloBepuTeNnbHBIE UHTEPBAIBI U 00-
nactu. Koadurment nosepus. u-
TEpBAIBHBIC OICHKHU [Tl TTapaMeT-
POB HOPMAaJIbHOTO, OWHOMHHAJIb-
HOTO M ITyaCCOHOBCKOTO pacrpejie-
nenuil. Kpurepuii CTproeHTa.

15 0,4

0,6

14

23

Craructuueckasi MpOBEpPKa THUIIO-
te3. Kpurepuu 3Ha4MMOCTH, OCHO-
BAHHBIE HA HHTEPBAJIbHBIX OLICHKAX. 15 0,4
[IpocThie W CIOXKHBIC THUIOTE3HI.
Kpurepuii cornacus Ilupcona.

0,6

14

24

KoppensurnoHHo-perpecCuoOHHbIN
anayms. Kpussie perpeccuu. Koag-
dbunueHTs Koppensaiuu. Beioopou-
HbIE XapaKTEPUCTUKH CBSI3U. OMmu-| 15 0,4
pUYeCcKOe KOPPENSIIIHOHHOE OTHO-
mrenue. O1eHKa J0CTOBEPHOCTH KO-
() PUITMEHTOB CBS3H.

0,6

14

25

Meron HaMMEHBIIMX KBaJIpaTOB.
[IpuMeHeHnEe CTaTUCTUYECKHUX HC-
cienoBaHuil B MeHemxkmenrte. Oc-
HOBHbIE  O0JIACTM  NPHIJIOKEHUS
CTPYKTYPHO-BEPOATHOCTHOM  MO-
JEJIN.

15 0,4

0,6

14

26

@akTopHbIM aHanu3. JucnepcuoH-
HbI aHan3. OHOGaKTOPHBIN JHUC-
nepcuoHHbld aHanmmu3 [lonstue o| 27,8 0,4
IBYX(aKTOPHOM JAHCIIEPCHOHHOM
aHajmu3e.

0,6

26,8

147.8 3,6

5,4

138,8

HUmozo no oucyuniune: 404,8 12

16

376,8

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansaTtus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-

tusi, CPC — camocrosiTensHas paboTa CTyAeHTa

2.3 Coaep:xanue pa3ieioB TUCHUILINHBI
2.3.1 3aHATHA JIEKIMOHHOI0 THIIA

HaumenoBanue dopma TEeKyIero
No Coneprxanue pasjena
pazneina KOHTPOJIS
1 2 3 4
1. JIunelinas an-Matpunsl. OcHoBHBIE TOHATHA. JlenictBua Haa| KosmokBuyM,

re6pa Matpunamu. OnpenenuTenu U ux cpoicra. He-
BBIPOXKJICHHBIE U 0OpaTHBIE MaTpHIlbl. PaHr maT-
punibl. CUCTEMBI TMHEHHBIX ypaBHEHHI. MeToabl
PELIEHUI CUCTEM JIMHENHBIX YPaBHEHUI: MaTpH4-
HBIM METOJIOM, 0 popmymnam Kpamepa, metogom
I'aycca, meronom JKopmana-I'aycca.

Teopema

YCTHBIH OIIPOC




Kponekepa-Kanemm. DxoHoOMHUUECKHE TPUITOKE-
Hus. Mopens JIeoHTheBa MHOTOOTPACIEBOM KO-
HOMUKH (OanmaHcoBbIN aHanu3). Bektopsl. JIuneii-
HbIE onepauuu Haja BekTopamu. [Ipoekmus Bek-
TOpa Ha och. Pa3noxkeHue BeKTopa Mo opraMm Ko-
opAuHaTHBIX oceil. CkansgpHOe, BEKTOPHOE U CMe-
[IaHHOE MPOMU3BeJeHUsI BEKTOpoB. CUCTEMBI KO-
opauHaT Ha Iwiockoctu. IIpeoOpasoBanue cu-
cTemMbl KoopAauHar. JluHuum Ha miockoctu. Pas-
JUYHBIE YpPaBHEHUS NPAMBIX. YCJIOBHS mapal-
JCNIBHOCTH Y MEPHEHAUKYISIPHOCTH  TMPSMBIX.
Kpussbie BTOporo nopsijika: OKpyHOCTb; JUIHIIC;
runep6boia; napabona. [IpsMas U MiIOCKOCTh B
npoctpanctBe. [loBepXxHOCTH BTOPOro Mopsiaka.
JIuneitHoe npocTpancTBO. JIMHEHBIE OIepaToOphI.
KomrmiekcHbie yncna.

MarteMaTnyecKum
aHanu3

Huddepennmanpaoe ucurcienne (GyHKIUUA OJI-
HOU nepemeHHoi. MHoxecTBa. DyHKIIMOHANbHAs
3aBUCUMOCTh. ['paMki OCHOBHBIX 3JIEMEHTAp-
HbIX (QyHKuuil. [Ipenen uyucioBoil mocnenoBa-
tenpHOCTU. [Ipenen dynkmuu. HenpepbIBHOCTH
¢ynkuuu B Touke. CBOHCTBa HENpEephIBHBIX
¢bynkuuii. [lpomsBognast u muddepenuuan. Oc-
HOBHBIE TeopeMbl 0 Au(depeHunpyeMbix (yHK-
mUsX 1 ux npuioxkeHus. [IpousBoansie GpyHKIIH
BeIcHIMX MOpsakoB. Auddepenunansuoe ucuuc-
neHue QyHKIUU MHOTMX HepeMeHHbIX. DyHKIUU
HECKOJIbKUX IIEPEMEHHBIX, HUX HENPEPBIBHOCTD.
[TpousBonubie U auddepeHnnansl GyHKIUN He-
CKOJIBKUX IIEPEMEHHBIX. DKCTpeMyM (YHKIIUU He-
CKOJIbKUX NepeMEeHHbIX. MIHTerpanpHoe ncuuce-
Hue. [lepBooOpa3Hast U HeONpeaeIeHHbIH HHTe-
rpan. Tabinua OCHOBHBIX MHTErpajioB. MeTonbl
UHTErpupoBaHus. ONpeneseHHbI  MHTErpal.
CaolicTBa onpe/esieHHOro nHTerpana. I'eomerpu-
YECKUE TNPUIIOKEHUS ONPEACICHHOI0 UHTErpaa.
HecoOctBennble uHTerpanbl. (OOBIKHOBEHHBIE
muddepeHaIbHble  YpaBHEHUS MNEpBOTO  IO-
paaka. Juddepennmanbupie ypaBHEHUs IEPBOTO
MOPSJIKA: C pa3JIEISIIOIIMMHUCS IEPEMEHHBIMM; JIU-
HEHHBIE YPAaBHEHHUsI, ypaBHEeHUs bepHymn.

Koimnoksuym,
YCTHBIA OIIPOC

Teopus BeposT-
HOCTEHN U MaTe-
MaTH4YecKas cTa-
TUCTHUKA

OcHOBHBIE IOHATUS U ONIPEACIEHUS TEOPUH BEPO-
aTHocTei. OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHO-
cteii (hpopmynsr). @opmMyia MoJIHOM BEPOSITHOCTH.
@yukuun pacnpenenenus CB. buHommanbsHOe
pacupeneneHue. PaBHOMEpHOe pacmpelneincHue.
[TokazarenbHoe pacnpenenenue. HopmanbHbIN
(rayccoB) 3aKkoH pacripeneneHus. Moaa u Meau-
aHa, aCHMMETPHS M JKCIiecc. 3aKOH OOJNBIINX YHU-
cest. OCHOBBI cTaTucTUYeCKOro onucanus. ['ucro-
rpamMma M IOJUTOH 4acTOT. BapuanmoHHbIE PSAbL.

Komnoksuym,
YCTHBIA OIIPOC




Bri6opounble XapaKTepUCTUKU. ACHMMTOTHYE-
CKHE CBOICTBa BBIOOPOYHBIX MOMEHTOB. Toueu-
HbIE OLICHKU. MeTObI NOIy4eHHs TOYEYHBIX OLle-
HOK. HepaBenctBo Pao-Kpamepa. MHTepBanbHbIe
olleHKHU. JloBepuTebHbIE UHTEPBAJIBI U O0IACTH.
Koaddurment noepus. MHTepBaIbHBIC OLICHKH
JUI TapaMeTpOB HOPMAJIbHOT0, OMHOMHHAJIBHOTO
M IIyaCCOHOBCKOTO pacrpenenenuii. Kpurepuit
Creronenra. CtaTucTHYECKask IPOBEPKA TUIIOTES.
Kputepun 3HauMMOCTH, OCHOBAHHBIE Ha MHTEp-
BaJIbHBIX OLICHKaX. IIpocTeie M cioKHBIE THIIO-
te3bl. Kpurepuit cornacus [Iupcona. Koppensauu-
OHHO-PErpecCUOHHBbIN aHanu3. Kpusele perpec-
cun. Koaddumumentsr koppensaun. Beidbopounsie
XapaKTEPUCTUKHU CBA3U. DOMIIMPHUUYECKOE KOPPEII-
LIMOHHOE OTHOLIEHHE. OLleHKa TOCTOBEPHOCTH KO-
3G GUIMEHTOB CBA3U. MeTo]] HAMMEHbIIUX KBaJl-
patoB. [IpumMeHeHNe CTaTHCTUYECKUX UCCIe10Ba-
HUIl B MeHeKMeHTe. OCHOBHBIE 001aCTH TIPUITO-
JKEHUSI  CTPYKTYPHO-BEPOSITHOCTHOM  MOJEJIH.
@akTOopHbIA aHAIN3. JIMCIIEPCUOHHBIA AHAIM3.
OpnHodakTOpHbIM AUCcHepCHOHHBIN aHann3 [loHs-
THE O IBYX()aKTOPHOM JAMCIIEPCHOHHOM aHAIIN3E.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

No HaumenoBanue TemaTuka MPakKTUYECKUX 3aHATUN dopma TeKyIero
) pasnena (cemuHapoB) KOHTPOJIS
1 2 3 4
1. |JIunetinas an-|Marpunel. [eiicTBus Hax matpuuamu: cioxe-|IIpoBepka mo-
reGpa HUE, BBIYUTAHUE, YMHOKEHUE HA YMCIIO MATpPHII,| MALIHETO 3a/1a-

npousBeaeHne Marpull. Omnpenenureny M uX
cBoiicTBa. CriocoObl BBIYMCIIEHHUS OIpeesInTe-
neit (mpasuio Capproca, pa3ioKeHHue Onpeaesu-
TeJIs TI0 3JeMEHTaM Kakoro-imbo psaa). Hessl-
pOXIeHHbIE U 00paTHbIE MaTpullbl. Haxoxienue
oOpaTHO# MaTpullsl. Perienre MaTpu4YHBIX ypaB-
HeHull. Panr wmatpunel. CucreMbl JIHMHEHHBIX
ypaBHEHUH. MeEToAbl PELIEHUH CUCTEM JIMHEH-
HBIX YpaBHEHUN: MaTPUUHBIM METOAOM, IO Qop-
mynam Kpamepa, meromom I'aycca, metomom
Kopnana-I'aycca. Hcnonb3zoBanue TeopeMbl
Kponekepa-Kanemm ans uccnenoBanus CUCTEM
Ha COBMECTHOCTb. DKOHOMHUYECKHE MPUIIOKE-
Hus. Monens JIeoHTbeBa MHOIOOTPACIEBON KO-
HOMHKH (OanaHcoBblii aHanu3). Bekrtopsl. Jlu-
HEHHBIE omepanuu Hajx BekTopamu. IIpoexuns
BEKTOpa Ha ochb. Pa3znokeHue BeKTOpa 1Mo opram
KOOpJAMHATHBIX oceil. HaxoxaeHne ckansipHoro,
BEKTOPHOT'O M CMEIIAHHOTO MPOU3BE/IEHUS BEK-
TopoB. [IpeoOpa3zoBaHue cHCTEMBI KOOPAHMHAT.
JIuHMM Ha TUIOCKOCTH: pa3JIMYHbIE YpaBHEHHUS

Hus. Onpoc. Kon-
TPOJIbHBIE Pa-
0OTHI.




MPSAMBIX. Y CIIOBHSI NAPAJIEIBHOCTH U ITEPIIEHIU-
KYJISIPHOCTH IpsAMbIX KpuBble BTOpOro nopsjka:
OKPYXHOCTb; DJUIMIIC, THumepOosa; mapabdona.
[IpuBeneHue ypaBHEHMI BTOPOro MOPsiIKa K Ka-
HOHUYECKOMY BUJY, ONIPEIEIICHHS BU1a KPUBOI.
[Ipsimast 1 mmockocTh B IpocTpancTBe. B3aumHuoe
pacIoIOKEHUEe MpsSAMOM U IUIOCKOCTH B IIPO-
crpaHcTse. [loBepxHOCcTH BTOpOro nopsaka. Jiu-
HEWHOE MPOCTPAaHCTBO. JIMHEHHBIE OmepaTophl.
CoOcTBeHHbBIE BEKTOpa U COOCTBEHHbBIEC 3HAYCHUS
JAuHeHHoro oneparopa. KoMiiekcHsle yncia.

Maremarnueckuii
aHann3

Omnepanuu Haja MHoKecTBaMu. ['paduku OCHOB-
HBIX 3JIeMeHTapHbIX QyHKUui. [IpeoOpasoBanus
rpadukoB Gynknuii. Iloctpoenune rpadukoB
¢bynkuuii 0e3 mpuMeHeHus Mpou3BoaAHOM. [Ipe-
Jiesl 4MUCIOBOM mocnenoBaTenbHOCTH. [Ipenen
¢ynkuuu. [IpuMeHeHHs OCHOBHBIX TEOpPEM O
npejenax K BBIYMCICHUIO MPEAeoB (YHKLUH.
HenpepeiBHOCTS QyHKIMU B TOUKe. CBOHCTBA
HenpepbIBHBIX (yHKUMHA. [IpousBognas u nud-
depernuan. OcHOBHBIE TeopeMbl 0 nuddepeH-
LHUPYEMbIX (QYHKIMAX U UX MIPUIIOKeHHs.. Bbrunc-
JeHUE NPOU3BOAHON. BpIMykiocTh QyHKIUI.
Jlorapupmuueckoe nuddepenupoanue. Jud-
(depeHanTbHOe UCUUCIICHUE (PYHKIIUH MHOTHX
nepeMeHHbIX. [IponsBoanblie u auddepeHunans
(GyHKIUH HECKOJBKUX MEPEeMEHHBIX. YacTHbIE
MIPOU3BOJIHBIE. DKCTpeMYM (YHKIMHU HECKOJIb-
KMX IEpEeMEHHBIX. VHTerpasbHOE HCUMCICHHE.
IlepBooOpa3zHass ¥ HeoIpeaeseHHbI HHTErpall.
TaOnuiia OCHOBHBIX MHTErpanoB. MeTo/ibl UHTe-
rpupoBanus. OnpeneneHHslii uHTerpan. CBo-
CTBa OIpeeNIeHHOro uHTerpana. ['eomerpuye-
CKHE€ TIPWIOXKEHMsS OIPENEICHHOIO MHTEerpaia.
HecoOctBennbie wuHTerpaibl. (OOBIKHOBEHHBIE
nuddepeHMaibHble  ypaBHEHHsI IMEPBOro Io-
psaaka. luddepenumanpHple ypaBHEHUS IEPBOTO
MOpAJKA: C Pa3AEIAOUIMMUCS IEPEMEHHBIMY;
JIMHEWHBIE YpaBHEHHWs, ypaBHEHUs bepHyim.
Pa3HoCTHBIE ypaBHEHUS.

[IpoBepka go-
MaIIIHETO 3a/1a-
Husi. Onpoc. Kon-
TPOJIbHBIE Pa-
OOTHI.

Teopus BeposT-
HOCTEM U Mare-
MaTHYEeCKasl CTa-
THCTHKA

HemnocpencrBeHHblli 1OACYET  BEPOSTHOCTEM:
KJIacCU4eCKH cirydail. OCHOBHBIE TEOPEMBI TEO-
pUN BEPOSTHOCTH. BpIuMciieHne BEpOSTHOCTEN
COOBITHI MO (hopMysaM CIOXKEHHS M YMHOXe-
Hus. CBs3b TB ¢ komOMHATOPHKOM. 3aKOHBI pac-
npeneneHust (paBHomepHbId, Ilyaccona, Hop-
MaJbHbIN, OUHOMHUATIBHBIN, FEOMETPUUECKUM, TH-
nepreoMeTpuueckuii). 3akoH OOJIBIIMX YHUCET.
Bri6opounsiii Mmeroa. CTaTHCTHYECKUE OIEHKH
napaMmeTpoB pacnpeneneHus. OCHOBBI CTaTHCTH-

IIposepka go-
MAIITHeTO 3a/1a-
Hus. Omnpoc. Kon-
TPOJBHBIC pa-
OOTHI.




yeckoro onucanus. ['mcrorpamMmma u mojaurox ya-
cToT. [Ipumepsl NpuMEHEHUs] METOI0B aHAIU3a
JTaHHBIX B MpaKTHYeCKHUX 3amavax. Omucaresb-
Hble cTaTucTuku. HyneBas u anpTepHaTUBHAS TU-
MOTe3bl. YPOBEHb 3HAYUMOCTHU (YPOBEHb 3HAYU-
MOCTH B TIEIarOTHYECKUX HccienoBanusix). O0-
1[Me MPUHIMIBI MPOBEPKH CTATUCTHUYECKUX TH-
notes3. DTanbl aHau3a JaHHbIX. Kimaccudukarms
IIKaJd B TYMAHUTApPHBIX U COIIMAIbHBIX HCCIIEI0-
Banusx. Hemapamerpuueckue kpurepuu (Kpute-
puu Pozenbayma, Manna-Yutau, Kpyckana-Yo-
mnca). Henapamerpuueckue kputepuu (Kpure-
puii 3HAKOB, KpUTEpHii ¥2). Perpeccnonnslii ana-
mu3. Kpussle perpeccun. BoccranoBnenue naH-
HbIX. [loctpoenne npornosza. KoppensimoHHbIH
anamu3. Koapdumments! xkoppemstunu. Koadpdu-
uMeHT paHroBoi koppemnsiun Cnupmena. Ilo-
CTPOEHUE KOPPEIALMOHHON MaTpulibl. [lapamer-
pudecKue KpuTepuu (IIpoBepKa BBIOOPKU Ha HOP-
ManbHOCTh). [Tlapamerpuueckue kputepuu (Kpu-
tepuit CTerofeHTa, kpurepuii @uiepa). ucnep-
CUOHHBIN aHanu3. OgHO(AKTOPHBINA AMCIIEPCH-
OHHBIN aHaJIM3 JJIs CBSI3aHHBIX BBIOOPOK. OJIHO-
(haKkTOpHBIN JUCTIEPCUOHHBII aHAIIN3 AJI HECBSI-
3aHHBIX BEIOOPOK.

2.3.3 JlaGopaTopHble 3aHATHUSA
JlaGopaTopHble 3aHATHUS - HE NIPEyCMOTPEHBI.

2.3.4 [lpumepHas TeMaTHKAa KypCOBBIX padoT
KypcoBblie paboTbl — HE TPeTyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSTeIbHOH padoThl
00Y4YAKIIHUXCS 10 TUCHHILINHE

[TepeyeHp y4eOHO-METOIUYECKOTO OOECMEUYEHUSI JAUCIUTUIMHBI
Ne  |Bun CPC T10 BBIMOJIHEHUIO CAMOCTOSITEILHON paboThI

1 |2 3

1 |IIpopabomka u noemo- MeTonuueckre yKa3aHus MO BBIITOJHEHUIO CAMOCTOSATEIBbHOM
\Perue 1eKUUOHHO20 Ma-|paboThl, yTBEpKICHHbIE Ha 3aceiaHuu CoBeTa SKOHOMHUYECKOTO
mepuana, noozomoeska |paxynsrera PI'BOY BO «Ky6I'y», mpoTokomn Ne§ ot

K KOJL10OKGUYMY 29.06.2017r.
2  |Boinonnenue munoesvix MeTonndeckue yKa3aHUs MO BBIMOJHEHUIO pacueTHO-Tpaduye-
pacuemog CKHUX 33/IaHUM, yTBEpKJIeHHbIEe Ha 3acegann CoBeTa 5KOHOMU-
gyeckoro ¢axyinsrera PI'BOY BO «Ky6I'y», nmporokosn Ne§ ot
29.06.2017r.

Y4eOHO-METONUYECKUE MaTepuambl ISl CaMOCTOSITENIbHON pPabOThl 00yYaroImIUXCs U3
YUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocrasisitores
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:



JInst L ¢ HapyIICHUSIME 3PCHUSI:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUJ1st U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIBLHOTO arlapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKyMEHTA,

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCSL.

3.00pa3oBaTe/ibHbIE TEXHOJIOTUH

WuTepakTuBHAs 1Moa4a MaTepuaia ¢ MyJIbTUMEIUHHON cucteMoil. OOCyKaeHne CIOXK-
HBIX U JIUCKYCCHOHHBIX BOIIPOCOB W IpoOiieM. Mcrmonb3oBanue 00pa3oBareIbHBIX caiToB. Mc-
10JIb30BaHKE 00pa30BaTeNIbHBIX caiToB: leKtorium.tv - 06 3ToM caiiTe TOJKHBI 3HATH BCE, BEIb
TYT COOpaHbI COTHU U THICSIUM JICKIMIH Ha PYCCKOM SI3bIKE OT MHUPOBBIX MPOPECCOPOB, AesaTeneu
KYJIbTYPhl U HAYKH, HHCTUTYTOB U YHUBEPCUTETOB, a TAKXKE I1EJIbIC KYPCHI 110 3aaHHBIM IIPeMe-
tam; Intuit.ru — mucraniponHas oOpasoBaTeNbHas porpaMmma Jijisi 00ydeHwUs IO TIOJTHBIM Kypcam
Ha MHOTHX CIIEIHATLHOCTSX;FU.WiKIVersity.org — caiT, ceaHHbIi 10 aHAIOTY C BUKHIICTUCH,
HaIpPaBJICHHBIA HA CAMOCTOSATEIbHOE 00yUeHHE BO MHOTUX JUCIUIUINHAX.

JIsisi MHBAJIKIOB U JIMII ¢ OIPAHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI YCTaHABIMBACTCS
0COOBII TIOPSIZIOK OCBOCHUS YKa3aHHOW TUCIHUIUIMHBEL. B 00pa3oBaTelbHOM Mpoliecce UCTOIb3Y-
IOTCS COIMAIbHO-aKTHBHBIC M Pe(DJICKCUBHBIC METO/IbI 00yUueHUsI (pOJieBasi UTpa), TEXHOJIOTHUHU CO-
IUOKYJIbTYPHOU peaOUIIUTAIIMH C IIeThI0 OKa3aHHsI TIOMOIIY B YCTAHOBIICHHH TIOJTHOIICHHBIX MEX-
JMYHOCTHBIX OTHOIICHUH C JPYTUMH CTYACHTAMH, CO3JaHHH KOM(POPTHOIO MCUXOJIOTHYECKOTO
KJIMMara B CTYJICHUYECKOW Tpyrie. Brleo3HaueHHbIE 00pa30BaTElIbHbIC TEXHOJOTHH Jal0T
HaunOosee 3P PEKTUBHBIC PE3yJIbTAThl OCBOCHHS JUCIIUIUINHBI C MO3UIIMI aKTyaTUu3aI[iK COAepKa-
HUS TEMbI 3aHATHUS, BEIPAOOTKH MPOJTYKTHBHOTO MBIIUICHUS, TEPMUHOIOTHYECKON IPaMOTHOCTH
U KOMIIETEHTHOCTH 00y4aeMOro B acIieKTe COI[HaIbHO-HAMPABICHHON MO3UIIUK OYAYIIEro CIie-
[IUAJTUCTA, 1 MOTUBAIIMU K HHUIIUATUBHOMY M TBOPYECKOMY OCBOCHHIO YU4EOHOTO MaTepuaa.

4. OueHo4YHbIE CpPeCcTBA A/l TEKYILero KOHTPOJIs YCIeBaeMOCTH M IIPOMEKYTOYHOI
aTTecTaluu

4.1 ®oHA OLEHOYHBIX CPEeICTB /IS MPOBeIeHHUs TeKyIlel aTTecTauuu
1. Jlunetinas ancebpa
KontpoabHas padora Nel

1. Breraucnuth OIIPCACIIUTCIIb:

1 1 0
2 3 1
0 2 3
2. PemmTh MaTpUYHOE ypaBHEHHE:
1 -2 3 2
2 3 —-1)'X=(-1
0 -2 1 3

3. HaiiTu paHr MaTpHIIbl NPUBEIECHUEM K CTYIIEHYaTOMY BUILY:

1 3 5-1
2 -1 -34
5 1 =17

7 7 9 1


https://www.lektorium.tv/
http://www.intuit.ru/
https://ru.wikiversity.org/wiki/Заглавная_страница

4. Haiitn MaTpuily, 0GpaTHYIO K JaHHOM:

5 3 1
( 1 -3 —2)
-5 2 1

5. Haiitu 3Ha4eHME MATPUYHOTO MHOTOUJIEHA f(A):.

f(x) =223 —2%2+3, A= ( 3 1)
KoutpoJabHas padora Ne2
1. Pemmth cucTemMy JUHEHHBIX YpaBHEHUN Me- 2. PemuTh cucTeMy JIMHEWHBIX YpaBHCHUM
tonoM ["aycca, mpenBapuTeNIbHO UCCIEN0BAB meronoM JKopnana-T'aycca:
€€ Ha KOJIMYECTBO pelleHui mno teopeme Kpo-
- . I
Hekepa-Kanemm: (3, +2x, + X, = 5.
Ax, +2x,— %3 =1
! S ix +x, —x, =0,
Sxy+3x,—2%x;,=2
1 2 3 14y, —x, +5x; =3.
. Pemuth cucremy nuHeHbIX ypaBHeHui ipu | 4. PemuTh cucteMy TUHEHHBIX YpaBHEHHIA

IIOMOUIY 00paTHOM MaTPULIbL:
2x+3y+2z=5,
-3x+y+2z=],
5x+2y+3z=19.

meroqoM Kpamepa:
2x+3y+2z =5,
—-3x+y+2z=1,
5x+2y+3z=19.

. Pemmuth cucremy JIMHEHHBIX OJTHOPOAHBIX
ypaBHEHUH, HailTu odlee pemienre u GpyHaa-
MEHTAJIBHYIO CUCTEMY PEILICHUN:

3%x1 + 2X; + X3+ 3%x4 +5x5 = 0

6Xy + 4%y + 3X3 + 5x4 + 7x5 = 0

9%y + 6%5 + 5%3 + 7x4 + 9%5 = 0
3% + 2%, +4%x4 + 8x5 =0

KourpoJanHas padora Ne3

JlaHbl ypaBHEHUS ABYX CTOPOH NpsiMoyrosnbHuKa 2X—3y+5=0 n 3x+2y—7=0, onHa u3 Bep-

1. HaiiTu HanpaBasione KOCUHYCHI U IIMHY BeKTOpa 4 = {2; 3; 6}.
2. JlaHBI 1BE KOOPIMHATHI BEKTOpa a: X=4,
V=-12.0npeaeuTberoTpeThIOKOOPAUHATYZ, €CIMM3BECTHO, YTo|a| = 13.
3. Ha ocu opaunar Haiiti Touky M, paccrostaue kotopoit 10 Touku N (—8; 13) paBuo 17.
4.
e — To4ka A(2; —3). HaliTu ypaBHEHUS IBYX IPYTHX CTOPOH MPSMOYTOJIbHHKA.
5.

Otpe3sok ¢ konuamu A(—8;—-8) u B(—2;—4) pa3znenen Ha yeTsipe paBHble yacTu. Haiitu ko-
OpAVHATHI TOYEK ACICHUS.

2. Mamemamuueckuil ananus
KonTpoJanHas padora Nel

1. BEI9HCITHTB TIPOM3BO IHBIE PYHKIMIL: a) Va3 + 4x —

cosx
1+42sinx

0) Inarctgv1 + x?



2. lokasars, uto GyHKIHUs y = e* + 2e%* ymoBneTBOpsieT ypaBHeHUIo0 y'"' — 6y + 11y’ — 6y =

0.
. e*—e *-2x 1
3.BbruncnauTh npezensl, ucnoib3ys npasuiio Jlonurans: a) hm ————,0) hm( -=).
x—sinx x—>0 xsinx x
4. UccnenoBath (GYHKIMIO U TOCTPOUTH €€ TpaduK. a) y = 0) y = x?Inx.

(x 1)2’
5. ®yuknwms crpoca umeeT BUJI p = V3600 — x2. HaiiTu 31acTHYHOCTB cIipoca B ToOUke p = 50.

KonrpoJanHasi padora Ne2
BBI‘-II/ICJII/ITL I/IHTGI‘paJIBII

1. f(x3+i/_+3i/_+xi2+§)dx

1
G ) dx
f Ccos2X

coszxfinzx X
f(sinz — cos E)de
3x+7
f dx

x—1

f 5x8+1 dX

x4
x5—x+1
[——dx
x“+1
fV1+x2—V1—x2
(1) *
arctg(x
f 14x2 dx

10. [ xsin(x)dx

dx
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3. Teruﬂ GQPOﬂmHOCmeﬁ u mamemamudeckas cmamucmurka

KontpoJbHas padora Nel

3apanme 1. Ctynent 31aer 25 u3 30 BonpocoB. HaliTu BEpOSTHOCTB TOr0, YTO OH IPABUIIBHO
HaIuUIIeT 3 BOMpPOCca HTOTOBOM.

3aganue 2. CKOIBKO YeTHIPEX3HAYHBIX YMCEN MOKHO 00pa3oBath u3 uudp 7;5;3;4;1;4;8;9?

3aganue 3. B nepBom simuke 10 mapos. 13 vux 8 Genbix. Bo Bropom smuke 20 mapos, u3
HUX 4 Oenble. V3 Kax10ro sIuKa B3sUlM 0 OAHOMY IIapy. 3aTeM U3 3TUX JBYX IIapOB Hayjady
B3AT oAuH. HaliTh BEposSTHOCTH TOTO, YTO OBbLI B3ST O€NbIi 1map.

3ananme 4. B nepsom simuke 10 mapos. U3 Hux 8 6enbix. Bo BTopom smmke 20 mapos, U3
Hux 4 Oenble. M3 kax10ro sAMKa B3sUIM 110 OJHOMY 1Iapy. 3aTeM M3 3TUX JIBYX ILIapOB HayJauy
B34T 0J1uH. HaliTu BeposATHOCTH TOr0, 4TO OBLT B3AT OEJIBIN IIap.

3ananmue 5. CnyvaitHast BeTuynHa

X 1 2 5
3aganue 6.
MOTPENIHOCTh P 0,1 P2 0,3
CKOJIBKO
x = N(0; 5)
3aganue 7.

copta-90%; 2

Haiitu: M(x), D(x), F(X).
Jeranp npu3HaeTcs TOAHOM, €CIU
ee pa3mepa He npesbimaet 10 M.
MIPOLICHTOB I'OJIHBIX JI€TaJIEH, €CIIU

B Oonbmoit maptum ToBapa 1
copra- 10%. Haiitu BeposiTHOCTB

TOTO0, YTO W3 B3ATHIX HAYTAJl JIBYX IITYK XOTS OBI OJTHA OKAKETCS 2 copTa.
3aganue 8. CKOJIIBKO YETHIPEX3HAYHBIX YMCENT MOXKHO 00pa3oBath u3 uudp 7;5;3;4;1;4;8;9?

KonTpoJanHas padora Ne2

3ananme 1. CnydaiiHas BeIMYMHA 3a/1aHA:



0;x<0

3x°-1;0<x<1
0;x>1

fe)={ {

Haiitu D(X), F(X)

3apanue 2. X=N(30;10) ommbka uzmepenus cocrapisietT 4 mm. Haiftu BeposSATHOCTB TOTO,
YTO MpH 4-X U3MEPEHHIX TOKasl OLIMOKA MOSIBUTCS HE MEHee 2-X pas.

3aganne 3. CkonpKo pa3 HaJj0 OPOCUTH 2 UTPATBHBIX KyOHKa, 4TOOBI HAaUBEPOSITHEHIIIECE
YUCJIO BBITIaJIeHUS 12 04KOB OBLIO paBHO 57

3ananmue 4. B xop3une 3 6enbIx 1 7 KpacHbIX mapoB. HaliTi BEpoSATHOCTB TOTO, YTO BTOPOI
B3SITBIM LIap OKaxeTcs OesbIM.

3aganue 5. J[n9 mpuBEICHHBIX B BapHAHTE JAHHBIX BBIYMCIHTBH: CPEIHIOI BHIOOPOYHYIO,
JHCIIEPCUIO, CTaHAApPTHOE OTKJIOHeHHe. OnpenenuTs OBEpUTEIbHBIA MHTEPBAT A CpeqHEH

BSBGMCHHOﬁ, JAUCTICPCHUU U CPCAHCTO KBAAPATUYCCKOI'O OTKIIOHCHUSA JIsI YPOBHSA BCPOATHOCTHU
0.95.

Ne BapuanTtsi (Xi)
1 5 41 2 3 7 5 1 2 4 4 3 2
2 9 5 5 8 8 4 1 9 4 6 9 10
3 4 10 7 9 10 8 9 5 6 1 6 4
4 9 1 9 2 2 5 9 1 2 10 4 5
5 8 9 4 3 5 2 7 3 7 7 2 2
6 2 3 7 3 5 10 7 1 5 1 1 7
7 7 2 7 2 5 10 8 1 8 7 4 10
8 7 7 5 10 10 8 8 1 4 6 6 3
9 9 5 5 7 8 10 8 6 6 3 2 9
10 5 1 7 9 9 8 9 8 7 5 2 6
11 6 5 1 2 4 9 1 3 1 6 8 5
12 6 2 4 1 4 7 3 7 1 2 1 8
13 7 5 6 10 3 4 5 8 8 3 2 6
14 5 7 10 2 8 2 10 3 2 8 8 3
15 3 6 3 1 2 6 7 4 9 5 5 6
16 8 9 6 3 8 4 5 7 3 5 7 4
17 6 9 4 8 8 9 2 9 7 6 6 9
18 8 10 1 5 6 6 2 7 6 8 8 10
19 8 6 5 9 4 2 3 1 2 9 6 10
20 7 6 4 9 2 8 5 4 6 1 1 4

Bonpocs! 1J1s1 KOJUIOKBHYMAa 110 pasaeny «/Imneiinas anredpa»

1. Marpuusl. OcHoBHbIE MOHATH. Onepanuu HajJ MaTpulaMu (CII0O)KEHHEe U YMHOKEHHE Ha
grcno). CBOHCTBA 3TUX OIEpAIIHiA.

2. DnemeHTapHble TpeoOpa3oBaHust marpuil. IlpomsBenenue matpuil. CBOWCTBa Omepariu
IIPOU3BEICHHUS.
[Tonsitue onpenenutens. OnpeaenuTenn BTOporo nopsaka. CBoMCTBa ONpeaeIuTeNIeH.
Omnpenenurenu TpeTbero nopsaaka. CrocoObl BEIYUCICHHUS.
Hesbipoxxnennas u oopatHas marpuia. [IpuMenenue odpaTHONW MaTPULIbl K PEIICHUIO JIN-
HEUHBIX CUCTEM.

ok w
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Panr matpuisr; Teopema Kponekepa — Kanennu . PemieHue HeonpeaeneHHbIX CUCTEM JIU-
HEWHBIX YpaBHECHUM.

Meron Kpamepa penieHus CHCTEM JTMHEUHBIX YPaBHEHUH.

Pemenue cucrem rHENHHbIX ypaBHEHU MeTozoM ["aycca.

Pemenue cucrem nnHenHbIx ypaBHeHuid metooM JKopaana-I'aycca.

10. OnHOpOAHBIEC CUCTEMBI IMHEHHBIX ypaBHEeHUNH. DyH/IaMEHTAIbHAS CHCTEMa PEIICHUH.

11. JIuneitHble 5KOHOMUYECKHE MOJEIIH.

12. BexTopsl. OCHOBHBIE Ollepaliy HaJl BEKTOPaMHU.

13. CkansipHoe mpoun3BeIeHUE 2-X BEKTOPOB U €0 CBOWCTBA. BhIpakeHne CKaIsipHOro Ipou3Be-

ACHUA 4€PE3 KOOPANHATEI.

14. BexTopHoe npou3BeeHNUE 2-X BEKTOPOB U €T0 CBOMCTBA.

15. CmMeranHO€ IPOU3BEACHUE BEKTOPOB U €0 CBOKWCTBA.

16. JlekapToBa ¥ MOJISIpHAsi CUCTEMBI KOOPIUHAT.

17. PaccrosiHre Mexay IByMsl TOUKaMH; JeJIeHHE OTPe3Ka B JAHHOM OTHOLIEHUHU; PACCTOSIHUE

OT TOYKH 10 IPSMOM.

18. YpaBHeHue npsiMoii ¢ yrioBbIM K03((PUIIMEHTOM; ypaBHEHUE MPSAMOIL, TPOXOsIIel yepe3

AAaHHYIO TOYKY B JaHHOM HallpaBJICHUH.

19. OGuiee ypaBHEeHUE IPSIMOM; ypaBHEHUE MPSMOIi, MPOXOIAIICH uepe3 IBe TOUKH.
20. Yron Mexay IpsMbIMA. Y CJIOBUS IEPIICHANKYISPHOCTH U MTAPAJUICTBHOCTH MPSIMBIX.

Bonpocs! 1J151 KOJLUIOKBHYMAa 110 pa3aeny «MaTeMaTH4YeCKU aHAIM3»

1. MmuoxectBa. Onepanuy HaJ MHOKECTBAMHU.

2. Oynkuus. [Tonstue pynkunn. CrocoOsI 3a71aHNUs M OCHOBHBIE XaPaKTEPUCTUKH.

3. O6patnas u cinoxHas GyHKIuH. ['padvku OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIHA.

4. Tlpasuna npeoOpazoBanus rpadukoB GpyHKmA. OYHKIUN U TPAPUKH B IKOHOMHYECKOM MO-

JeTUPOBaHUH.

5. TlocnenosarenvHocTu. [Ipenen uucnoBoil nocnenosarensHocTy. [Ipenen pynkunu.

6. beckoneuno Oomnpine GpyHkunu. beckoHeuHo mMaibie PyHKIIUH.

7. OCHOBHBIE TEOPEMBI O TIpEICIIax.

8. IlepBblif 3aMevaTenbHbIH Mpeen U ero cieAcTBUs. BTopoii 3ameuaTenbHbli mpeel.

9. HenpepbiBHBIE QYHKIINH.

10. Touku pa3pbiBa pyHKIIUH (IEPBOTO U BTOPOTO POJIA).

11. OcHoBHBIE TEOPEMBI O HETIPEPHIBHBIX (YHKITHUSIX.

12. CpoiicTBa QyHKIHMI1, HETPEPBIBHBIX Ha OTpe3Ke (TeopeMa Beliepmtpacca, Teopema bonbriano-

Komm).

13. Onpenenenue npou3BoIHON. Brrancienrne npon3BoJHON MO ONPEIEIIEHUIO.

14. l'eomeTrpuueckuil U QU3NYECKUN CMBICI MPOU3BOJIHOMN. CBS3b MEXKAY HENPEPHIBHOCTHIO U
T pepeHIMPyeMOCThI0 GYHKIINH.

15. [IpaBuna quddepeHurpoBaHusl.

16. IIpou3Bo1HBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKIKH. /loka3aTeabcTBO OAHOM U3 popmyi.

17. HesiBHO 3ananHast pyHkuust. @yHKIM, 3a/1aHHAs TapaMeTPUUECKH.

18. Jlorapudmuueckoe nupdepenumpoBanue. IIpor3BogHbIE BHICIINX MOPSIKOB.

19. Inddepennman Gpyakmumu, oOCHOBHBIE TeopeMbl 0 nud deperimanax. OcHoBHas Tabaumna qud-
dbepeHnuanos.

20. CBsi3p MEXIy HENPEPBIBHOCTHIO U auddepernupyemocTsio pyHknmu. Teopema Pois. Teo-
pema Komm. Teopema Jlarpanxa.
Bonpocs! ais KOUIOKBHYMa 10 pasaeny «Teopust BepossTHOCTEH M MaTeMaTHYecKasi

CTATHCTHKA)

1. TIIpeamer uzyuenust TB. Mcropus pazsutus TB.

2. Kuaccrueckoe onpeseneHue BeposSTHOCTH, €0 OrpaHHYeHHOCTh. [TprmMepsr.

3. Kiaccuduxanus cinydaitHbIX COOBITHI.



28.
29.
30.
31.
32.
33.
34.
35.

36.
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Omneparnyu Haj cirydaitHeIMU coObITuAMuU. CBoiicTBa. [TpumMepst

OcHoBHbIe hopmyiTel KoMOMHaTOpUKH. Pazmerienus. [lepectaHoBKH.

Komb6unaropuka. Pazmenienns u nepecTaHOBKYU C IIOBTOPEHUSIMHU.

Komb6unaropuka. Coueranusi. CoueTaHus ¢ TOBTOPEHUSMHU.

Merop BxitoueHu U uckirodeHuit. [Ipumep

OtHocutenbHasa yactota. Ctatuctudeckas BeposTHOCTh. OnbiT [Tupcona. [lpumep
I'eomerpuyeckas BeposTHOCTL. IIpumep

Teopema cokeHust BEpOATHOCTEH HECOBMECTHBIX COOBITHIA.

[Tonnas rpymnmna coosiTuii. [Ipumep

[TporuBonomnoxusie coObrTus. [Ipumep

Teopema cnoxeHus: BEPOITHOCTEH COBMECTHBIX COOBITHH.

Teopema yMHOKEHUSI BEPOATHOCTEH HE3aBUCUMBIX COOBITHIA.

Teopema yMHOKEHUSI BEPOSATHOCTEH 3aBUCHMBIX COOBITHIA. Y CIIOBHAsI BEPOSTHOCTH
BepostHocTs nosiBneHus Xxots Obl ogHoro coowitus. [Ipumep

dopMmyia MOJIHON BEPOSATHOCTH.

®opmyina baiieca. [Ipumep

bunomuanenoe pacnpenenenune. ®opmyna bepnysm.

Pacnpenenenue Ilyaccona.

[TonuHOMHAIIBHOE pacnpeiesICHHE.

['eomeTpuyeckoe pacnpeaeneHue.

['unepreomeTpryecKkoe pacupeeeHue.

Crnyuaitnbie BennuuHbl. OmnpeiesieHne U KiacCupuKamus.

Marematuueckoe oxunanue. CpolicTsa

Hucnepcusi AUCKPETHOM CIyd4alHOW BEIWYMHBI, CPEJAHEE KBaIpPaTUUYECKOE OTKIIOHEHUE.
CaoiicTBa

3akonsl pactpeaenenus CB. CnocoOsr 3amanus. Kinaccudukarus

DyHKIHA paclpeneseHus JUCKPETHON CIIy4allHOM BEJIMYHHBI.

DyHKIUS pacnpeiesieHHus HEPEPhIBHOM cllydaiiHON BeMYuHbl. [IIOTHOCTH pactipenenenus
PaBHoMepHoOe pacnipenenenue. [Ipumep

DKcnoHeHManbHoe pactnpezaenenue. [Ipumep

Hopmansnoe pacnipenenenue. Kpuas ["aycca. OCHOBHBIE XapaKTEPUCTHUKU

CrannaptHoe (HopMHupoBaHHOE) pacnpenenenue. @ynkuus Jlamnaca

Brluncnenue BEpOSTHOCTH NMOINAJAaHUs 3HAYEHU HOPMAJIbHOM CIIy4aiiHOW BEJIMYMHBI B 3a-
JTAHHBIN UHTEpBAI

Brrunciienne BepoSITHOCTH 3aJaHHOTO OTKJIOHEHHSI HOPMaJIbHOW CilydailHOW BennyuHbl. [Ipa-
BUJIO "Tpex curm'.

4.2 ®oHA OLICHOYHBIX CPEACTB IS MPOBEICHUS MPOMEKYTOYHOH ATTEeCTAMHI
4.2.1. Bonpocsl K SK3aMeHYy:
Bonpocs! 1u1s1 3x3amena no pasaeay «/Inneiinas anreopa»

Matpuubl. OcHoBHbIE TOHATHS. Omnepanuu Haja MaTpUIlaMH (CI0KEHHUE U YMHOXKEHHE Ha
grcno). CBONCTBA ATUX Omeparuii.
DOnemeHTapHble NpeoOpa3oBanus marpuil. [IpousBenenune Mmartpui. CBolcTBa onepanuu
IIPOU3BEICHHUS.
[Tonsitue onpeaenurens. OnpenenuTenn BTOporo nopsiaka. CBoMCTBa ONMpeaeanuTeNeH.
Omnpenenurenu TpeTbero nopsaaka. CrocoObl BEIYUCICHHUS.
Hesbipoxxennas u ooparnas marpuia. [Ipumenenrne o6paTHOM MaTpUIbl K PEHICHUIO JIH-
HEWHBIX CHUCTEM.
Panr marpunel; Teopema Kponekepa — Kanemmm. Pemenre HeonpeneneHHbIX CUCTEM JIN-
HEUHBIX YPaBHEHUN.
Merton Kpamepa penieHus CucTeM JTUHEUHBIX YpaBHEHUH.
Pemenue cucrem nuHENHbIX ypaBHEHU MeTon0M [aycca.
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Pemenue cucreM nuHelHbIX ypaBHeHUH MeTo1oM JKopnana-I"aycca.

OnHOpOAHBIE CUCTEMBI JIMHEWHBIX ypaBHEHU. DyHIaMeHTaIbHAsI CUCTEMA PEILICHHIA.
JInnelHbple 5)KOHOMUYECKUE MOJIEIH.

BexTopsl. OCHOBHBIE Ollepanuu HaJl BEKTOPaMHU.

CkansipHO€E IPOM3BE/IEHUE 2-X BEKTOPOB U €r0 CBOWCTBA. BhIpakeHHe CKaIsipHOIO POU3Be-
JI€HUs Yepe3 KOOPAUHATHI.

BexTopHoe npousBesieHue 2-X BEKTOPOB U €r0 CBOICTBA.

CwMmeliaHHOe TPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

JlexapToBa U MOJISIpHAs CUCTEMBI KOOPAMHAT.

Paccrosinie mexy AByMsi Toukamu (BbIBOZ (hOpMYIIbl); IelIeHHEe OTpe3Ka B JaHHOM OTHO-
eHuH (BBIBOJT (POPMYIIBI); PACCTOSHUE OT TOYKH J0 MPSIMOH.

YpaBHeHHE NPSAMOUN C YII0BBIM KO3 GHUIIMEHTOM (BBIBOA (OPMYIIbI); YpaBHEHUE MPSMOIA,
MIPOXOJIAICH Yepe3 TaHHYI0 TOYKY B JAaHHOM HalpaBlIeHUH (BBIBOA (POPMYIIBI).

OOb11ee ypaBHEHHUE PSIMOIL; ypaBHEHUE IPSIMOM, TPOXOIALICH yepes 1Be TOUKH (BbIBOJ (hop-
MYJIBI).

VYron Mexay npsMbIMU. Y CIIOBUSI IEPIICHIUKYISIPHOCTH U MAPAJLIEIbHOCTH MPSIMBIX.
OO6miee ypaBHEHUE KPUBBIX BTOPOTO Mopsiaka. OKpy>KHOCTh; SJUIUIIC.

Bun xpuBbIx 1o 3HaueHUI0 K03pGUIMeHToB nepen kBajaparamu. [lapadona; runepbona.
[Ipsimast ¥ MIIOCKOCTH B NMPOCTPAHCTBE: 00Illee YpaBHEHHUE MJIOCKOCTH; YPAaBHEHHE IIIOCKO-
CTH, IPOXOJIAIIEH Yepe3 NaHHYI0 TOUKY U MEPIEHIUKYISPHO TaHHOMY BEKTOPY; YpaBHEHUE
IPSIMOM, IPOXOIAIIEH Yepe3 TPU JaHHBIE TOUKH.

VYroa Mexay 1ByMs INIOCKOCTSIMU; YCJIOBHSI ApAJIIIEIbHOCTH U NMEPIIEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEMN. PaccTosiHME OT TOYKH 10 IIIOCKOCTH.

KanoHnueckoe ypaBHeHHE MPSAMOW B MIPOCTPAHCTBE; YPABHEHUE MPSIMOU B MIPOCTPAHCTBE,
MPOXOALIEeH uepe3 1Be TOUKU; 00l1ee ypaBHEHHUE MIPSMOM B IPOCTPAHCTBE.

VYros Mexay NpsMbIMHU B IPOCTPAHCTBE; YCIIOBUSI MapAJUIEIIbHOCTU U NIEPIEHANKYJIAPHOCTH
MPSIMBIX B IIPOCTPAHCTBE; YIOJI MEKIY NMPSAMOM U IJIOCKOCTHIO; YCIOBUS MapajlIeIbHOCTH U
MEePIEHIUKYISIPHOCTH MIPSAMOM U IIOCKOCTH.

JInHEeHO 3aBUCUMBIE U IMHEMHO HE3aBUCUMbIE CHCTEMBI BEKTOPOB.

basuc npoctpancTBa. Paznoxenue BeKTopa 1o npou3BoIbHOMY 0a3ucy.

CoOcTBEeHHbIE 3HAUEHNE U COOCTBEHHbBIE BEKTOPHI MATPHIIBL.

[ToHATHS KOMILIEKCHOTO YHCIA.

OcCHOBHbIE CBOWCTBA KOMIUIEKCHBIX YHCEL.

Bo3Benenue B cTeneHpb U3BICUECHHUE U3 CTENIEHU KOMIUIEKCHOTO YHMCIIA.

I'eomeTpuueckas HHTEPIIPETALMS KOMITJIEKCHOTO YUCIIA.

CBoiicTBa KOpPHEH CTENEHU U3 €AUHULIBI.

I'eomerpuueckas uHTEpIIpeTaUs KOPHEN U3 €IUNHULIBI.

DyHKIIUU KOMIUIEKCHOU IIEPEMEHHOM.

KBanpaTtuunbie popmbl.

Bomnpoce! 1i1s 3x3aMena mo pasaeiay «MaremMmaTu4ecKuili aHAIU3»

MHosecTtBa. Onepanuu HaJl MHOKECTBAMHU.

Oynkuus. [lonstne pynkunn. CriocoObl 3a1aHUs 1 OCHOBHBIE XapaKTEPUCTUKH.

Ob6parHas u cnoxHas QyHKIUH. ['paduku OCHOBHBIX I€MEHTAPHBIX ()YHKITHA.

[TpaBuina nmpeo6pazoBanus rpagpukoB GyHKIUN. OyHKINN U TpadUKH B SKOHOMUYECKOM MO-
JEJIMPOBAHUH.

[TocnenoBarenbHOcTH. [Ipeaen uncnoBoit nocnenosarenbHocTH. [penen hpyHkuu.

BeckoneuHo 6ombuIne GyHKIUH.

beckoHneuHo Maible PYHKITHH.

OcHOBHBIE TEOPEMBI O IIpEETax.

[TepBblii 3aMevaTeNnbHBIN Mpeaen (J0Ka3aTeNbCTBO) U €ro CIIE/ICTBUS.

Bropoii 3amMeuarenbHbIi mpeaen (10Ka3aTeabCTBO).



11. HenpepsiBHbBIE (DYHKIHH.

12. Touku pa3peiBa GyHKIHH (TIEPBOTO U BTOPOTO POJIA).

13. OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIHSIX.

14. CpoticTBa (hyHKIIMIA, HENPEPHIBHBIX Ha OTpe3ke (Teopema Beitepmrpacca, Teopema bobiiano-
Kommn).

15. Onpenenenue npou3BOAHON. BeIYMCIIEHHE MPOU3BOIHOM IO ONIPEACTICHUIO.

16. l'eomeTpuyecknii U (GU3NUECKUN CMBICT MPOU3BOAHON. CBsI3b MEXAY HENPEPHIBHOCTHIO U

nuddepeHIIPYEeMOCThIO (DYHKITHH.

17. IlpaBuna qudpepeHnupoBaHus.

18. [Ipou3BoiHbIE OCHOBHBIX AIEMEHTAPHBIX QPYHKIMN. J[0Ka3aTenbCTBO OAHON U3 (OPMYIL

19. HesiBHO 3amannas pyHkiusa. OyHKuus, 3a1aHHast TapaMeTPUIECKH.

20. Jlorapudmuueckoe auddepenuupoBanue. [Ipon3BoaHbIe BRICIINX MTOPSIKOB.

21. Iuddepennunan pyHKINN, OCHOBHBIE TeOpeMBI 0 quddepenmanax. OcHoBHas Tabmuma aud-

dbepeHImanos.
22. CBsi3b MEXK]ly HETIPEPHIBHOCTHIO U U depeHpyeMocThio pyHkunu. Teopema Poms (moka-
3aTeNbCTBO).

23. Teopema Komu (10ka3aTenbCTBO).

24. Teopema Jlarpanxa (J10Ka3aTeIbCTBO).

25. IIpaBuno Jlonurass.

26. IIpunoxenus npou3BoaHoi. Bo3pactanue u yObIBaHUE (PYHKIIHH.

27. DKcTpeMyMbl (PyHKIUH.

28. HauOomnbiiee 1 HauMeHbIlIee 3HaYeHNE (PYHKIIMHA HA OTPE3KE.

29. BemykiocTu rpaduka GyHKIUK U TOYKH Teperuoa.

30. AcumnroTsl rpaduka dyHkiuii. BepTukanbHble aCHMITOTHI. [ OpU30HTANIbHBIE ACUMIITOTHI.

HaxkxnoHHBIE aCHMOTOTHI.

31. Obmas cxema uccnenopanus rpaduka ¢pynkuun. @opmyna Teiinopa.

32. DKOHOMHYECKHI CMBICI MTPOU3BOAHON. DIACTUIHOCTH (PYHKIINH.

33. IloHsATre HeonpeaeIeHHOTO HHTETpaa.

34. CBolicTBa HEOTIPEICICHHOTO HHTETpaIa.

35. Tabnuia unterpanos. HemocpencTBeHHOE HHTETPUPOBAHKE, IPUMEPBHI.

36. OcHOBHBIE METOBI HHTEIPUPOBAHHS: METOJ] ITOICTAHOBKH, IIPUMEPBHI.

37. MeTo MHTETpUPOBAHUS 110 YACTSIM, IPUMEPBI.

38. JIpobHo-parmonanbHast GyHKIs. [Ipeacrapiienne mpaBuiIbHOW PAIIMOHATEHOM IPOOH B BHIE
CYMMBI IPOCTEHIINX APOOEH.

39. UnTerprpoBaHre MPOCTEHIINX PalMOHATIBHBIX APOOEH.

40. YHuBepcanbHas TPUTOHOMETPUYECKas MOACTaHOBKA, MHTETPaJIbl TUIA [ sin™xcos™x - dx.

41. Vicnonb30BaHWE TPUTOHOMETPHUYECKUX MPEOOPA30BAHUN MPH BBIYMCICHHH HHTETPAJIOB THITA
f sinmx - cosnx - dx, [ sinmx - sinnx - dx, [ cosmx - cosnx - dx.

42. InTerpupoBaHre HPPAMOHANBHBIX (YHKIUH. TpUroHOMeTprYecKast MOJICTAHOBKA TPU MH-

TErpUPOBAHUU UPPAITUOHATBHBIX (PYHKIIHA.
43. TlonsaTue onpezaeneHHoro waTerpaina. Teopema Kormm o cymecTBOBaHUM ONPEICISHHOTO HH-
Terpana.
44. 3anaya o mIomaaN KpUBOJIMHEHHOHN Tpanenuu. [ eoMeTpruuecKuii CMBICI ONPEEIEHHOTO H-
Terpana.

45. ®opmyna Herotona-Jleli6nuna. [Ipumep.

46. CBolicTBa ONpeETICHHOT0 HHTErpaa.

47. BeraucieHne onpeeIeHHOr0 MHTETpaia (3aMeHa TIEPEeMEHHOM, 110 YaCTsM).

48. HecoOctBeHHbIi nHTerpan 1 posaa.

49. HecoOCTBeHHBIN HHTETpAJ 2 poja.

50. IIpunoxenus onpeneneHHbIx HHTErpanoB. [lonstue miuomanu u 00bEMa, IITMHBI KPUBOM.

51. OnpeneneHHbI HHTETPAJl B SKOHOMUKE.

52. Ilonarue QyHKIUI MHOTUX IEPEMEHHBIX.



53. Ilpou3BoaHbIe (DYHKIIMU HECKOIBKUX MEPEMEHHBIX. YacTHBIC MPON3BOIHBIC BBICIIIUX MTOPSI/I-
KOB.

54. JIokanbHbIN 3KCTPEMYM.

55. Jluddepennmansubie ypaBHenus. OCHOBHBIC MOHATHSA. 3amada Koy,

56. YpaBHeHUS C pa3IeNsIIOIIMMHUCS TEPEMEHHBIMHU.

57. JIuneitnbie quddepeHnranbHpIe ypaBHEHHS TIEPBOTO TOPSIIKA.

Bomnpoce! 1151 3x3aMena mo pasaenay « Teopusi BeposiTHOCTE M MaTeMaTH4YecKasi CTATH-

CTHKA)

[Ipenmer uzyuenusa TB. Ucropus pazsutus TB.

Kitaccnueckoe onpeneneHue BEpOSITHOCTH, €r0 OrPaHUYEHHOCTh. [Ipumepsl.

Knaccudukanust ciyqaifHbIX COOBITHI.

Onepauuu Haj caydyaiiHeiMu coObITUsIMU. CBolicTBa. [Ipumepsl

OcHoBHble hopMyibl koMOuHaTOpuKU. Pazmerienus. [lepecranoBku.

Komb6unaropuka. Pa3menienus u nepecTaHOBKHU C IOBTOPEHUSIMHU.

Komb6unaropuka. Couetanusi. CoueTanus ¢ HTOBTOPEHUSMHU.

Merop BxitoueHni 1 nckiroueHuii. [Ipumep

OtHocuTenbHas yactora. Craructuueckas BepoaTHOCTh. OnbIT [Iupcona. [Tpumep

I'eomerpuyeckas BeposTHOCTh. IIpumep

Teopema crokeHusi BEpOSATHOCTEH HECOBMECTHBIX COOBITHIA.

[Tonnas rpynmna coObituii. [Tpumep

[TpotuBononoxusie codbrTus. [Ipumep

TeopeMa c10KeHHsI BEPOATHOCTEH COBMECTHBIX COOBITUIA.

Teopema yMHOKEHUSI BEPOATHOCTEH HE3aBHCUMBIX COOBITHIA.

Teopema YMHOKEHUSI BEPOSATHOCTEH 3aBUCHMBIX COOBITHIA. Y CIIOBHASI BEPOSTHOCTH

BeposatHocTs nosiBneHust XoTs Obl ogHOoro coobitus. [Ipumep

dopMmyIa NOJIHON BEPOSATHOCTH.

®opmyna baiieca. [Tpumep

bunomuanenoe pacnpenenenne. ®opmyna bepnysm.

Pacnpenenenue Ilyaccona.

[TonmHOMHAIIBHOE pacpeesICHHE.

I'eomeTpuyeckoe pacnpenencHue.

['unepreomeTpuyecKkoe pacnpeeseHue.

Crnyuaitnbie BennuuHbl. OmnpeeneHne u KiaccupuKaius.

Maremaruueckoe oxuaanue. CBoicTBa

Jucnepcust AMCKPETHON CIIydaliHOM BEJIMYUHBI, CPEAHEE KBAAPATUYECKOE OTKIIOHEHUE.

CaoiicTBa

28. 3akonsl pacnpenenenuss CB. CnocoObl 3ananus. Knaccudukanus

29. DyHKIUA pacnpenaeeHus JUCKPETHOW CITyJaiHON BETHYNHBI.

30. dyukuus pacmupeeneHuss HempepbIBHON clydaifHOM Benu4YHHbI. [[MTOTHOCTH pacnpeneneHus

31. PaBHomepHOe pacnpenenenue. [Ipumep

32. DxcrnoHeHnManbHOe pacnpenenenue. [Ipumep

33. Hopmanbnoe pacnpenencane. Kpusas ['aycca. OCHOBHBIC XapaKTEPUCTHKH

34. CrangaptHoe (HopMUpoBaHHOe) pacnpeaenenue. Oynxius Jlannaca

35. Brruncienne BepOSTHOCTH TOTAIaHUs 3HAUSHUH HOPMAITLHOW CITydaifHON BETMYMHBI B 3a-
JIAaHHBIN UHTEpBAJ

36. BrruncieHne BepOSTHOCTH 33aHHOTO OTKJIIOHEHUSI HOPMAaJIbHOH CITy9aliHOW BEITHYMHBI.
ITpaBuiio "Tpex curm".

37. HopmanbHoe pacripenesieHue Kak arpoKCUManus OMHOMHAIBHOTO pacTpe/ieIeHuUs

38. HauanbHbIN U IIEHTPATbHBII MOMEHT K-TIopsika. Moaa u Mmeanana. Ksantunu

39. HavanbHbIi 1 IEHTPATBHBIA MOMEHT K-TIOPSIKA. ACUMMETPHSI U KCIIECC

40. IlentpanpHas npeaenbHas Teopema. Teopema Jlesu. Teopema JlsmmyHoBa

CoNoOA~WNE
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.

60.
61.
62.

63.

64.
65.
66.
67.

3akoH Oonbimx yucen. Teopema bepuymu. Teopema Ilyaccona
3akoH 6oabmux yucen. Teopema UeoOrimeBa
Marematnueckas cratuctuka. Kiacesl 3a1a4 1 METO/bI
Omnpenenenne BEIOOPKU. Penpe3eHTaTuBHOCTD BHIOOPKU
Omnupudeckas GyHKkuus pacnpeneneHus. [lomuron u ructorpamma.
Cpennee BEIOOPOYHOE U BRIOOPOUHAS JUCIEPCUS IMITUPUIECKOTO pacpeIesICHuUsI.
AcCHUMMETpHUSI U IKCLECC IMITUPUUECKOTO paclpeaeIeHusl.
Bapuanuonnsie psabl. BeiOopouHble XapaKTepUCTHKU.
ACHMITOTHYECKHE CBOMCTBA BBIOOPOYHBIX MOMEHTOB.
ToueuHble OLIEHKU. MeTOIbI MOTyYEHUsI TOUEUHBIX OLEHOK.
HepasenctBo Pao-Kpamepa. IHTEpBanbHbIE OLICHKH.
JloBeputenbHble HHTEpBaNbI U 06nactu. Kosdduuuent nosepus.
WHTepBasibHblE OLIEHKHU AJIs IapaMeTPOB HOPMaJIbHOI0, OMHOMHUHAIBHOIO U IIyaCCOHOB-
CKOI'0 pacupeeseHuN.
Onenka TouHoctu u3mepenuil. Kpurepuii CtproneHra.
CrarucTrueckasl IpoBepKa TMIoTe3.
Ommobku 1 u 2 poxa.
Kpurepuun 3Ha4uMMOCTH, OCHOBAHHBIE HA HHTEPBAJIbHBIX OLEHKAX.
[IpocTeie U CII0XKHBIE TUIIOTESBI.
[IpoBepka runoTe3sl 0 HOPMaJIbLHOM PACIIPEEICHIUN TeHEpaIbHOI COBOKYITHOCTU. Kpute-
puii cornacus [Iupcona.
KoppensauronHo-perpeccuonHslid ananus. Kpussie perpeccuu.
Koadduumentsr koppensiiun. BeIOOpodHbIe XapaKTePUCTUKH CBS3H.
DOMIIUPUYECKOe KOPPEIIIMOHHOE OTHOIIeHHe. OIieHKa JOCTOBEpHOCTH KOA((HUIIMEHTOB
CBSI3U.
Meton HauMeHbIINX KBaAPaTOB. [I[puMeHeHne cTaTUCTUYECKUX UCCIEA0BAHUI B MEHEK-
MEHTE.
OcHoBHBIE 00J1aCTH IPUIIOKEHUS CTPYKTYPHO-BEPOSITHOCTHONM MOJIETIH.
DakTOopHbBIN aHaIU3. [[uCrepCHOHHBIN aHAIHU3.
OnnodakTOpHBIN AUCTIEPCUOHHBIN aHATH3.
[TonsiTre o NByX(akTOPHOM JUCIIEPCUOHHOM aHAIN3E.

4.2.2. O6pa3ubl OUIETOB MO pa3jenaM JUCHUILIMHBL, Pa30UTOI 10 cemecTpam:

MHHHCTEPCTBO OEPA3OBAHHA H HAYKH POCCHHCKOH &EJEPAITHH
beaepaNEHOE ToCY JAPCTEEHHOE § 0 TEETHO e 00paso FaTeBHOE Y up eXEIEHHE
BEIcuere obpasopanna « Kybancxuit rocy mapcreennsii yungepeutes (BIEOY BO « KydI'Vn)
BHIET Mo )
o mcuInmHHEe «JIHHefARag anrefpas ooa cTygeRToe | xypoa
CIIEHANEH OCTH #IvIEH eEMER TS

. Bexroper OCHOEHEE OIEPAITHH HAJT EERTOPAnD.
2. JnemenTapHEe TpecfpaioeaHud MATPHEL. [IpoH2EENEHHE MATPHL. CEOHCTEA OIEpPAlTHH P 0HIEEIEHHA
3. Bagada.

Samada K bmmery Me .

a) CTOpPOHEH DapasIelorpandia 2afaHe] YpaEHeHHa 2% —y+5=0 1 x—2y+4=0, 1 maHa TourA NepecedeHRA

maaroHaned W14y Hafite ypapHeRNA OBV OpYTHE CTOPOH NEDAIDIETOTPabA.
3n+in4rn-xn=4

B) pENMTE CHCTEMY §2x +5x, +3x, +2x, =1 merogom [aycca

Ir+dx, +2x, 4+, =1

E) EBMACHHTE, ABJLECTCA JH BerTopa aifd; -1; 33, ax0l; 4; - 15 1 ax(0; -9; 5) mIHeAHO 33EH CHIMEBIME?



MHHHCTEPCTBO OBPAZOBAHHS H HAVKH POCCHHCKOH +E NEPAITHH
heqepaMEHOE TOCY Jap CTEEHHOE B0 FETHO e 00 A0 BATENBHOE Y UP EXEIEHHE
BEICIETO 0DpasoEanua «KyDaHck Hil Tocygap cCTEEHHETH YHHEEP CHTETH
(BIBEOY BO «KybI'¥n)

EHIET M 0
II0 OHCOHIEHE «IVATeMaTHYeckii agamisy Ond CTYHEHTOE | Kypca
CIIEMHAMEHOCTH 4NeH eEMerT:

1. Teopema Fommu o cBA3M HelpephEHOCTH H IuddepeHIMpyemocTH QyHKIINN

(moKasaTelboTEO ).
2. OmnpefeleHHBI HHTETP Al B 3KOHOMHEE.
3. 3amadya.

Sagada ¥ bHmery Me O

1
¥I2+1nx)

cosx-Ilnlx—3
3|

a) HafTH NepepoobpasHyio GyHIIMH

6) HaHTH Np oMsBOTHYIO QyHIIMK Y = lnle* —a

E) EBIMHCIIHTE [Ipefen ]11_1:.5 A1+ 5x
A

MHHHCTEFCTBO OBPA30OBAHHS H HAVKH POCCHHCKOH &E TEPAITHH
che mep 2B HOE TOCY JAP CTEEHHOE 0 B0 pEeTHO e 0 5P az0 BATEBHO e Y UP EXETIEHHE
pEIcwero odpasoBannn « KySancxkuit rocy JapcTEeHHEL YHHBEp CHTETH
(B'BO0Y BO «KyBI'¥s)
BHIET Mu
II0 JHCITHILITHHE {{TEUPHH BEFIDHTHDCTEﬁ H MATEMATHYECEAT CTATHCTHEARR I CTYOEHTOE 2 ENpCa
CHEMTHATEHOCTH «NEH eTEIEHT

|. OrHOCHTEMEHA HacToTa. CTATHCTHYECKAd EEpOATHOCTE.

2. BHHOMHATEHOE pacIpeneneHH e

3. Bamada.

Samaua K bumery Me 0.

a) CTATHCTHEA ayIHTORCHHE TPOBER0E KOMITAHNE VIEEEIACT, 90 BEPOATHOCTE 00HapyE eHE A
0Ini0EH B KK TOM IpOBERAEMOn NokymMeRTe paeHa [,1. Kaxoea BepoATHOCTE, 9T0 H2 OECATH
IPOBERACMED MOKYMEHTOE NEEATE H2 HHX He Oyger copmspeeats orrmifro?

6% Habmpas somep Tenedosa, afoHedT 2abto gee nocnemaie THEPE, HO IOMEHT, 9T0 OOHA K2 HHY
— HOJIb, & OpyTad — HedérHad HafiTH BepoATHOCTE TOTO, 9T0 OH HARepET MpARHMEHEE HOMERD.

E) OOpeeimTE IIN0THOCTE PAclpefelcHld EEpOATHOCTEH M JVHFIIHI paclpenelcHud HOopMAEH 0l
CIyHAHHO0A BeIMHHHE 2, et W 20=3, D Z0=4.

OneHouHble cpeACTBa AJIsi MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBAJIUAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs ISl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLIEHUBAHUS PE3YJIbTATOB O0YyUEHHUsI UHBAJINUOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbsl IPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
¥ MHBAJIUJOB IMpOLEIypa OIEHUBAHUS PE3yJIbTaTOB OOYYEHMs MO JUCIHUIUIMHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

[Ipouenypa olieHUBaHUS Pe3yIbTATOB 00YUESHHSI MHBAINUIOB U JIUI] C OTPAHUYEHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 JUCHUIUIMHE (MOAYIIO) IpelycMaTpUBaeT MpeocTaBIeHue HHPopma-
uu B popMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbs U BOCIIPUATHS HH(OpMALIUU:

JUi nu1 ¢ HapyIIEHUSIMU 3pEHUS:

— B rieyaTHOU popme yBeIMUEHHBIM HIpUPTOM,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Yaromuxcs.

5. IlepedyeHb OCHOBHOM U IONIOJHHUTEJIbHOH YU4eOHOI JTUTepaTypbl, HeOOXOAMMOM 115

OCBOCHMA NTUCHHUIIJIMHBI

1.

5.1 OcHoBHas JuTepartypa: *
[Tono, A. M. Beiciias Marematuka it 5KOHOMUCTOB. B 2 4. YacTth 1 : ydeOHUK U MpaKTH-
KyM JJ1s1 pukiagHoro 6akanaspuara / A. M. Ilonos, B. H. CotHukoB. — 2-¢ u3m., ep. u
norn. — M. : U3narensctBo FOpaiit, 2018. — 271 c. — (Cepus : bakanasp. IIpuknagHoit
Kypc). — ISBN 978-5-534-08550-1. — Pexum JOoCTyTa
www.biblioonline.ru/book/265354AD-4C8A-4EEB-870C-EB6BC969E900

[Tonos, A. M. Briciiast maTematuka Asisi 5KOHOMHCTOB. B 2 4. YacTp 2 : yueOHUK U Hpak-
TUKYM JUIA IpUKIIagHoro O6akanaBpuata / A. M. Ilonos, B. H. CotHukoB. — 2-e u3z., nep.
u gon. — M. : UznarennctBo FOpaiit, 2018. — 295 c. — (Cepus : bakanasp. [Ipuknaanoit
Kypc). — ISBN 978-5-534-08552-5. — Pexum JOCTYTIa
www.biblioonline.ru/book/AC1D66C3-1E38-4DD4-897A-50900F20B27B

Kpacc, M. C. MaremaTnka B SKOHOMHUKE: MaTeMaTHYECKHE METOJbI U MOJIEIH : YIeOHHK
tst bakanaBpoB / M. C. Kpacc, b. I1. UynpsiaoB ; oTB. pea. M. C. Kpacc. — 2-e u3., ucrnp.
u gon. — M. : U3natensctBo FOpaiit, 2019. — 541 ¢. — (Cepus : bakanaBp. Akagemuue-
ckmii  kypc). —  ISBN  978-5-9916-3138-9. —  Pexwmm  jgocryma
www.biblioonline.ru/book/D635B343-29D0-4659-8C7B-ASBAC6FD3C47

Kpacc, M. C. Maremarrka B 5koHOMHUKE. ba3oBsIii kKypce : yueOHuK 1iist 6akaiaBpos / M. C.
Kpacc. — 2-e u3n., ucnp. u gon. — M. : U3narensctBo FOpaiit, 2019. — 470 c. — (Cepus
: bakamaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-3137-2. — Pexum nmocryma :
www.biblioonline.ru/book/46310B02-FBCA-4922-977D-F24DB7FDE4FE

Kirommn, B. JI. Beicmias matemaruka uis 5KOHOMHUCTOB. 3aJaud,TECThI,yIIPaKHEHUS :
y4e€OHUK U IPAKTUKYM JUIsl TpuKJIaaHoro 6akanaspuata / B. JI. Kimtommn. — 5-e usa., nep.
u on. — M. : U3narensctBo FOpaiit, 2018. — 165 ¢. — (Cepus : bakanasp. [Ipuknaanoii
Kypc). — ISBN 978-5-534-03124-9. — Pexum JOCTYTIa
www.biblioonline.ru/book/BDE19A14-5442-4016-A701-63A303DB2997

[lunaues, B. C. Bricmas maremaTnka : ydeOHuK u npaktukym / B. C. lunaueB. — 8-e
u31., nepepad. u gon. — M. : M3natensctBo FOpaidt, 2017. — 447 ¢. — (Cepus : bakanasp.
IMpuknaguoit kypc). — ISBN 978-5-9916-3600-1. — Pexum noctyma : Www.biblio-
online.ru/book/EBCB26A9-BC88-4B58-86B7-B3890EC6B386

[Munayes, B. C. ludgdepenunanbHoe U HTHTETPaTbHOE UCUNCICHHE ;| YIEOHUK U TPAKTUKYM
st CIIO / B. C. llunayeB. — M. : UzparensctBo Opaiit, 2018. — 212 ¢. — (Cepus :
[IpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-04547-5. — Pexxum pocryna :
www.biblio-online.ru/book/6E17B49F-D6F3-4C4E-8EB8-D48373D5A996

Bericiias marematuka a1 5KoHOMHUCTOB [Teker] : yueOHuk juist cryneHToB By3oB / [H. I11.
Kpemep u p.] ; mox pen. H. ILI. Kpemepa. - 3-e u3a. - M. : KOHUTU-JAHA, 2010. - 479 c.
: WL - (3omoToit hoHIT poccuiicKuX yyeOHUKOB). - ABT. YKazaHbl Ha 00opoTte THT. JI. - ISBN
9785238009919. 29 5k3


http://www.biblioonline.ru/book/265354AD-4C8A-4EEB-870C-EB6BC969E900
http://www.biblioonline.ru/book/AC1D66C3-1E38-4DD4-897A-50900F20B27B
http://www.biblioonline.ru/book/D635B343-29D0-4659-8C7B-A5BAC6FD3C47
http://www.biblioonline.ru/book/46310B02-FBCA-4922-977D-F24DB7FDE4FE
http://www.biblioonline.ru/book/BDE19A14-5442-4016-A701-63A303DB2997
http://www.biblio-online.ru/book/EBCB26A9-BC88-4B58-86B7-B3890EC6B386
http://www.biblio-online.ru/book/EBCB26A9-BC88-4B58-86B7-B3890EC6B386
http://www.biblio-online.ru/book/6E17B49F-D6F3-4C4E-8EB8-D48373D5A996

10.

11.

12.

OO0muii Kypc BBICHIEH MaTeMAaTUKH AJsi SKOHOMHCTOB [TekcT] : y4eOHUK Al CTyIEHTOB
By30B / [b. M. Pynsik u ap.] ; mox pexa. B. 1. EpmakoBa ; M-Bo oGpa3oBanus Poc. ®enepa-
nuu ; Poc. sxonoM. akan. um. I'. B. IInexanoBa. - M. : UH®PA-M, 2005. - 655 c. : un. -
(Briciiee o6pa3oBanue). - ABTOPHI yKa3aHbl HA 000POTE TUT. JUCTA. - bubmuorp.: c. 647. -
ISBN 50021809. 545

[TaxomoBa, E. I'. JIuneitHas anreOpa u aHaimutuueckas reomerpusi. COOpHUK 3aaHUN :
yueOHoe ocobue st mpukiaanoro 6akanaspuara / E. I'. [laxomosa, C. B. PoxkoBa. — M.
: U3marensctBo IOpaiit, 2018. — 110 ¢. — (Cepus : Yuusepcuretsl Poccun). — ISBN 978-
5-9916-7541-3. — Pexum pocrtyma : Www.biblio-online.ru/book/055DFD81-71DE4040-
8AAB-EEA397C32A46

Opnoga, U. B. Jluneitnas anredpa v aHaIuTHYECKast TCOMETPUS J1s1 SKOHOMHCTOB : y4eOHUK
U TIPaKTHKYM JJIs1 IpUKIIagHoro Oakanaspuara / M. B. Opnosa, B. B. Yrpo3os, E. C. ®uio-
HoBa. — M. : M3parensctBo FOpaiit, 2018. — 370 c. — (Cepus : bakanasp. [IpuknagHoit
kypc). — ISBN 978-5-9916-9556-5. — Pexum goctyma :  www.biblio-
online.ru/book/2EE55374-4DF0-4CF3-99E9-2ED2709C5C66

COopHUK 3a/1a4 1O BBICIIEH MaTeMaTHKE JUIsl SKOHOMUCTOB [ TekcT| : AHaluTHYeCKast reo-
Metpus. JInHeiHas anre6pa. Maremarnueckuii aHanu3. Teopus BeposTHOCTEeH. MaremarTu-
yeckas ctaTucTuka. JIuHeiiHoe mporpaMMupoBaHue : yueOHOe ocoOue 1Sl CTYJEHTOB BY-
30B / [EpmakoB B. U. u np.] ; mox pea. B. . Epmakosa ; Poc. sxoHoMm. akaa. um. I'. B.
IInexanosa. - M. : UH®PA-M , 2005. sx3 317

*I[J'ISI OCBOCHMA JUCHUIIIIMHBI MHBAJIMAAMU U JIMIaMHU C OTPpaHUYCHHBIMH BO3MOKHOCTAMU 310PO-

Bbsl UMEIOTCSl U3JaHMsI B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JlaHp» u
«Opaiit».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

COopHuK 3a/1a4 10 BbIciIel MaTemaTuke B 4 4. YacTs 3 : yueOHOe nmocoOue AJis MPUKIaIHOTO

OaxanaBpuata / A. C. Ilocnienos [u ap.] ; mox pea. A. C. IlocnenoBa. — M. : M3naTenbcTBo
FOpaiit, 2018. — 395 c. — (Cepus : bakanasp. [Ipuknagaoii kypc). — ISBN 978-5-9916-
7930-5. — Pexum gocrynma : www.biblio-online.ru/book/7D78B429-3CC2-484C-9742-
6F54DCEGFEA4E.

Jluneitnas anre6pa u aHaJIUTUYECKasi TEOMETPUS : YUEOHUK U MPAKTUKYM JUJIsl PUKIIATHOTO
OakanaBpuata / E. I'. IlnotHukoBa, A. I1. IBanos, B. B. Jlorunosa, A. B. Mopo3oBa ; moj
pen. E. I'. IInotaukoBoit. — M. : U3natensctBo FOpaiit, 2018. — 340 c. — (Cepus : baka-
naBp. [IpukmnagHoi kypc). — ISBN 978-5-534-01179-1. — Pexxum noctyma : Www.biblio-
online.ru/book/04113006-6862-46E6-A0C3-72C1F538D3D7.

Annpyxaes, X. M. Teopus BeposTHOCTeH 1 MaTeMaTH4eckasi craTucTuka. COOpHMK 3a/1ad :
yaeOHoe rmocodue s mpukiagHoro 6akanaspuata / X. M. AHapyxaeB. — 3-€ U3J., UCTIp. U
nomn. — M. : UznatensctBo FOpaiit, 2018. — 177 ¢. — (Cepus : bakanasp. [IpuxiagHoit
kypc). — ISBN 978-5-9916-8599-3. — Pesxum mocryma : www.biblio-
online.ru/book/BCA15A08-5026-4496-A5AC-62DC478BF781.

* JI51st OCBOEHUS TUCIMIUIMHBI MHBAJIMAAMU U JIMLAMH C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3710pO-
Bbsl IMEIOTCSl M3/IaHUS B DJIEKTPOHHOM BHJIE B JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JlaHb» u
«OpaiiT».

1.

5.2 lonostHMTe/ILHASI JIATEPATypa:
Briciias marematuka Juisi 5JKOHOMHCTOB: cOOpHMK 3aau: YueOHoe nocodue/I".M.bobpuk,
P K.I'punnieBuutoc, B.M1.MarseeB u ap. - M.: HUL] UTHOPA-M, 2015. - 539 c.: 60x90 1/16.


http://www.biblio-online.ru/book/055DFD81-71DE4040-8AAB-EEA397C32A46
http://www.biblio-online.ru/book/055DFD81-71DE4040-8AAB-EEA397C32A46
http://www.biblio-online.ru/book/2EE55374-4DF0-4CF3-99E9-2ED2709C5C66
http://www.biblio-online.ru/book/2EE55374-4DF0-4CF3-99E9-2ED2709C5C66
http://www.biblio-online.ru/book/7D78B429-3CC2-484C-9742-6F54DCE6FE4E
http://www.biblio-online.ru/book/7D78B429-3CC2-484C-9742-6F54DCE6FE4E
http://www.biblio-online.ru/book/04113006-6862-46E6-A0C3-72C1F538D3D7
http://www.biblio-online.ru/book/04113006-6862-46E6-A0C3-72C1F538D3D7
http://www.biblio-online.ru/book/BCA15A08-5026-4496-A5AC-62DC478BF781
http://www.biblio-online.ru/book/BCA15A08-5026-4496-A5AC-62DC478BF781

- (Bricmiee ob6pazoBanue: bakanaspuar) (Ilepemnér 7b11) ISBN 978-5-16-010074-6, 500
9K3.

2. Bricmas maremaruka: [Ipaktuxkym / W.I'. Jlypwe, T.I1. @ynTHKOBa. - M.: By30oBCcKuii yueo-
nuk: HUL] MTHO®PA-M, 2013. - 160 c.: 60x88 1/16. (obmoxka) ISBN 978-5-9558-0281-7,
200 7x3.

3. Beicmas Mmatemartuka i S5KOHOMHUCTOB: YueOHoe nmocooue/O.A.Kactpuna, 4-e usa., crep. -
M.: HUIL] UTH®PA-M, Hog. 3nanue, 2015. - 491 c.: 60x90 1/16. - (Beicuiee obpa3zoBanue:
bakanaspuar) (Ilepernér) ISBN 978-5-16-010960-2, 200 »xk3.

5.3. Illepuoauyeckue u3IaHNs:

1. Cesepnsbiii (ApkTudeckuii) dhenepaibHblii yHuBepcuTeT nMeHn M. B. JIomoHoCOBa,
https://e.lanbook.com/journal/2344#publisher_name

2. Bectauk BI'Y. Cepus 1. ®usuka. Matematuka. Mapopmaruka bemopycckuii rocynap-
CTBEeHHBIN yHUBepcuteT, https://e.lanbook.com/journal/2495#publisher_name

3. Bectauk Boponexckoro rocyaapctseHHoro yuusepcurera. Cepus: @usuka. Matemaruka.
Boponexckuii rocyjapCTBEHHbIN YHUBEPCUTET,
https://e.lanbook.com/journal/2657#publisher_name

6. IlepeyeHn pecypcoB HH(POPMAIUOHHO-TEJEKOMMYHUKANMOHHON ceTn «WHTep-

HeT», He00XO0AMMBIX /11l OCBOCHUS THUCHMILINHBI (MOYJIs1)

http://www.allmath.ru

http://www.lektorium.tv/

http://www.mate.oglib.ru/bgl/7384.html

JlunakTrueckue MaTepHuaiisl Mo nHbopMaTHKe 1 MaTemMaruke http://comp-science.narod.ru

IMopran BCEOBYY — Bce 006 obpazosanuu hitp://www.edu-all.ru

bubmmoreka yueOHbIX KypcoB Microsoft http://www.microsoft.com/Rus/Msdnaa/Curricula/

http://www.reshebnik.ru/

http://www.ssga.ru/AllMetodMaterial/metod_mat_for_ioot/metodichki/matem_verb/con-

tent5-2.html

Hurepuer-pecypcesnr http://metodist.Ibz.ru — Meroauueckas cinyx6a nznarenscta « BTHOM.
. becriaTHas crnienuanu3upoBaHHas MOMCKOBas cUCTeMa SCIrUS yis MoMcKa HaydHOH uH(pOp-

Manuu http://www.scirus.com
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7. MeToauveckne yKazaHus sl 00y4aIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

JlexuioHHBIE 3aHATHS MPOBOJATCS 10 OCHOBHBIM pasjienaMm aiareopsl u reometpun. OHH
JOIMMOJIHAKOTCA MPAKTUYCCKUMU 3aHATUAMHU, B X01€ KOTOPBIX CTYACHTHI pCIIAIOT 3aJja4i 110 BCEM
npenaraeMbeiM TeMam. [t MoArOTOBKM K JICKIHSIM HEOOXOJIMMO M3YYUTh OCHOBHYIO U JOIIOJI-
HUTEJIBHYIO JIMTEPATYpPy IO 3asBJIEHHOW TeMe M OOpaTUTh BHHUMAHHE HA T€ BOIPOCHI, KOTOPbHIE
MpeAIaraloTcsa K paCCMOTPEHHUIO B KOHIIE KaXK/10M TeMbl. [locne n3yuenus: onpeneneHHbIX pase-
JIOB TIPOBOJIUTCS aTTecTalus B popme TecTta, KOHTPOJIbHOU padoThl. KOHTposbHBIE paboThI Ol1e-
HUBAIOTCA B 0aylyiaX, cyMMa KOTOPBIX JIaeT PEUTHHT Kaxkoro oOydaromierocs. B 6annax oueHu-
BArOTCs HE TOJBKO 3HAHUA U HaBBIKN O6y‘IaIOHII/IXC$[, HO 1 UX TBOPYECKHUEC BO3MOKHOCTH: AKTHUB-
HOCTb, HEOPAMHAPHOCTD PEIICHUN MOCTaBICHHBIX MTPOOJIEM, yMEHHE C(HOPMYIUPOBATH U PEIIUTH
Hay4yHYI0 poliemy.

CamocTtosTenpHas paboTa CTYACHTOB MpeJrnoaraeT cucremarndeckuii xapakrep. Cry-
JACHTaM pEKOMEHAYCTCA YTCHUEC ITOCIIC IMTPOCITYIIMBAHUA J'I@KHI/IfI COOTBETCTBYIOIIMX Pa3sacIoB TEX


https://e.lanbook.com/journal/2344#publisher_name
https://e.lanbook.com/journal/2344#publisher_name
https://e.lanbook.com/journal/2495#journal_name
https://e.lanbook.com/journal/2495#publisher_name
https://e.lanbook.com/journal/2495#publisher_name
https://e.lanbook.com/journal/2495#publisher_name
https://e.lanbook.com/journal/2657#journal_name
https://e.lanbook.com/journal/2657#publisher_name
http://www.allmath.ru/
http://www.mate.oglib.ru/bgl/7384.html
http://comp-science.narod.ru/
http://www.edu-all.ru/
http://www.microsoft.com/Rus/Msdnaa/Curricula/
http://www.reshebnik.ru/
http://www.ssga.ru/AllMetodMaterial/metod_mat_for_ioot/metodichki/matem_verb/content5-2.html
http://www.ssga.ru/AllMetodMaterial/metod_mat_for_ioot/metodichki/matem_verb/content5-2.html
http://www.scirus.com/

WM UHBIX YUeOHUKOB. BBINMONTHEHNE TOMANTHUX 33aJaHUH, TOMAIIHUX KOHTPOJIBHBIX padOT U WH-
JTUBHUIYATBHBIX Pa0OT.

Ha camocrosTensHyro paboTy CTyIeHTOB 1O Kypcy «MareMaThuka» OTBOJAUTCS OKOJIO TO-
JIOBUHBI BPEMEHHU OT OO0IIeH TpymaoeMKocTH Kypca. COMpoOBOXKICHHE CAMOCTOATEIIbHONW PaboThI
CTYJICHTOB MOKET OBITh OPraHU30BAHO B CIICAYIOIIUX (opMax:

- MMOJITOTOBKA 3aJ]aHUM JJIs TOMAITHEH KOHTPOJIBHOU pabOTHI C 00sA3aTEIIbHON €€ 3aluTOMN
CTYJICHTaMH;

- COCTaBJICHWE WHIUBHUIyAIbHBIX TUIAHOB CAMOCTOSITEIFHOM paOOThl KOHKPETHBIM  CTY-
JEHTaM C YKa3aHUEM TEMbI U BHJIOB 3aJaHHii, (POPM U CPOKOB MPEICTABICHHUS PE3yIbTATOB, KPH-
TEpUEM OIICHKH CaMOCTOSITEIIbHOU padOTHI;

- KOHCYJIbTAallMH (MHJMBHUAYAIbHBIC U TPYIIIOBLIE);

- TPOMEXKYTOUYHBIH KOHTPOJIb X0/1a BBITIOJHEHUSI 3aJIaHU CTPOUTCS HA OCHOBE Pa3jIny-
HBIX CIIOCOOOB B3aMMOJICHCTBHSI CO CTYACHTAMHU.

8. Ilepevennr HHPOPMANMOHHBIX TEXHOJOIHI, HCIOJIb3YEMbIX IPH OCYIIECTBJICHHH
00pa3oBaTeILHOIO MPoIEcca M0 AUCHUILINHE (MPH HE00X0IMMOCTH)

MynsTuMeAnHbIE KYPChI JEKIUI; THTEPAKTUBHbIE TECTOBbIE TEXHOJIOIMH; UHTEPAKTHB-
Hasl JOCKa; BO3MOKHO MCIOJIb30BaHUE KOMITBIOTEPHBIX MPOTPAMM IPHU BBITIOJHEHUH JTOTIOTHU-
TEJbHBIX JTOMAIIHUX 3aJIHUM.

8.1 IlepeueHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecreyeHust
Bo3MO0:kHO HCIIOIB30BaHUE IIpH BBIIIOJIHCHHUH JOIIOJHUTCIBbHBIX JOMAITHUX SaﬂaHI/Iﬁ nmporpamm-
Hoe obecrieuenne: Microsoft Windows 8, 10, Microsoft Office Professional Plus, Maple 18,
MATLAB.

8.2 IlepeueHb HEOOXOAUMBIX HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM
OOyuarommMcst J0JDKeH OBITh 00EeCTeYeH JOCTYI K COBPEMEHHBIM IpOQecCHOHATHHBIM

0a3aM JaHHBIX, MPO(ECCHOHAIBHBIM CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM:

OBbC «YHuBepcuteTckas oubimoreka onmany Www.biblioclub.ru

OBC «BOOK.ruy» https://www.book.ru

OBbC Uznarensctia «Jlanpy http://e.lanbook.com/

OnekTpoHHas oubimoreyHas cuctema "tOpaitt" http://www.biblio-online.ru

OnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/.
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9. Martepua/jibHO-TeXHHYeCKasi 0a3a, HeoOX0AUMas /I OCyLlIecTBJIeHUs 00pa3oBa-
TeJBHOI'0 NMPoIecca Mo TUCHHILINHE (MOIYJII0)

MaTepI/laﬂbHO'TeXHI/l‘leCKOC odecneuyeHue AUCHHUIIIMHBI

Ne Bua pador
(MoayJis1) M OCHAIIEHHOCThH

1. |3Bamstuss  JEKIHOHHOTO | JIGKI[MOHHAsI ayIUTOPHsS, OCHANICHHAs IPE3CHTAIlHOHHOM
THIA TEXHUKOU (IIPOEKTOP, dKpaH, HOYTOYK) U COOTBETCTBYIOIIIM
nporpammHbIM o0ecrieuerueM (Microsoft Office Professional
Plus) Ayn. 520A, 207H, 208H, 209H, 212H, 214H, 201A,
205A, 4033J1, 4038J1, 4039J1, 5040J1, 504 1J1, 5042J1, 50451,

5046J1
2. | 3amsatust  cemmHapckoro | Aymuropun 208H, 202A, 210H, 216H, 513A, 514A, 515A,
THTIA 516A, a Takxke ayIuTOpUH, OCHAILIEHHbIE MPE3EHTAIMOHHON

TEXHHUKOH (IIPOEKTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOLINUM
nporpamMHbIM obecriederuneM (Microsoft Office Professional
Plus). Aya., 2026J1, 2027J1, 4034J1, 4035J1, 4036J1, 5043J1,
201H, 202H, 203H, A203H

3. | JlaGoparopnsie 3ansitus | He mpexycMoTpensr



http://www.biblioclub.ru/
https://www.book.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.elibrary.ru)/

KypcoBoe mnpoekTupoBa-
HUE

He npenycmoTtpeno

['pynnoBele U MHAUBHIY-
aJIbHbIE KOHCYJIbTAllUU

Aynuropun 208H, 202A, 210H, 216H, 513A, 514A, 515A,
516A, 305H

Texymui KOHTPOJIb, IPO-
MEXYTOYHAas aTTecTalus

AynuTOpUH, OCHAILLIEHHBIE IPE3CHTALIMOHHOM TEXHUKOU
(mpoekTop, 9KpaH, HOYTOYK) W COOTBETCTBYIOIIMM IPO-
rpamMHbIM oOecrieduenuem (Microsoft Office Professional
Plus). Ayn. 520A, 207H, 208H, 209H, 212H, 214H, 201A,
205A, A208H, 202A, 210H, 216H, 513A, 514A, 515A,
516A,2026J1, 20271, 4033J1, 4034J1, 4035J1, 4036J1, 40381,
4039J1, 5040J1, 5041J1, 5042J1, 5043J1, 5045J1, 5046J1, 201H,
202H, 203H, A203H

CamocTosTenbHas pabora

Kabuner 11 caMoCTOATENbHOM pabOThI, OCHAIIEHHBINH KOM-
IBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO IOJIKIIIOYEHHUS K
cetu «MHTEpHET», NMPOrpaMMOM SKPAaHHOIO YBEJIMYEHUS U
00eCreyeHHbIH JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

Ayn.213A, 218A, 201H, 202H, 203H, A203H




10. Ilepeyenb He0OXOAMMBIX HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM M

COBpPEMEHHBbIX NMPO(decCHOHATBHBIX 023 TaHHBIX
OO6yuarommmcsi 00ecTieueH T0CTyN K COBPEMEHHBIM Mpo(decCHOHATBHBIM 0a3aM JTaHHBIX,
HpO(l)CCCI/IOHaJ'H:HBIM CIIpaBOYHBIM U MTOMCKOBBIM CUCTEMAM:

1.

ueWw

KoncyabTanr Imoc - CIpaBoOYHAas npaBoBasi cucremMa
http://www.consultant.ru;

basa paHHbIX MeXAYHAapOAHbIX MHAEKCOB Hay4yHoro uutupoBaHua Web of
Science (WoS) http://webofscience.com/;

ba3a gaHHbIX pedepaToB U UMTMpoBaHUa Scopus http://www.scopus.com/;
Basbl nannbix komnanuu «Act Bero» http://dlib.eastview.com;

Bba3za orkpsIThIX 1aHHbIX PoccTaTa http://www.gks.ru/opendata/dataset;



http://www.consultant.ru/
http://webofscience.com/
http://webofscience.com/
http://webofscience.com/
http://www.scopus.com/
http://www.scopus.com/
http://dlib.eastview.com/
http://dlib.eastview.com/
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