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B1.0.12 MatemaTuka

1. Koa u HaumeHoBaHue HanpasneHusa noarotoBku: 38.03.02 MeHe)KMEHT

2. Mpodwmnb noarotoBku: MeHeaXXMeHT opraHusaumi, MapkeTuHr, YnpasneHue 3akyn-
KaMmu 1 uenamun nocTtaeBok, YnpasneHue 6usHecom

3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®dopma ob6y4eHus: oyHas

5. Kachegpa, oTBeyvawLwas 3a peanmsauuio gucumniuHbl: VIHpoOpMaUMOHHbBIX TEXHONO-
rmmn

N MmaTeMaTn4eCknx metogoB B 3KOHOMUKE

6. CoctaBuTenu nporpamMmmsbi: K. d.- M. H., gou,. LLekyHcknx C.C.

7. PexomeHpgoBaHa: HMC skoHomuyeckoro gpakynbteta npotokon Ne4 ot 15.04.21 r.
8. YuebHbIN roa: 2021-2022, 2022-2023 Cemectp: 1, 2,3



9. lenu 1 3apgayum y4e6HON AUCLMNIIUHDI

Llernbo ocgoeHust y4ebHoU OuCyuniuHbl S8/I9€Mmcsi:

-(pbopMuMpoBaHme y obyyatowmxca Heob6Xo4MMbIX 3HAHUA N YMEHUIA MO NPUMEHEHWIO
MaTeMaTuyecKoro annapaTa Ans peLleHnNs NOCTaBIEHHbIX YNpaBneHYeCcKUX 3aaay;

-(bopMMpoOBaHME 3HAHWUIA, YMEHUI N HABbLIKOB MO OCYyLLECTBeHno cbopa, obpaboT-
KN U aHanu3y AaHHbIX HEOBXOAMMbIX ANA pelleHUs NOCTaBfEHHbIX ynpaBneH4Yecknx 3a-
Aay 1 BbIbopy COBPEMEHHOIO UHCTPYMEHTAPUS AN UX PELLEHMS.

3adayu y4yebHoU OuCyUMNUHBI:

-OBfnaeHne OCHOBHbIMU MOHATMAMW MaTeMaTM4Yeckoro aHanmsa, fiMHenHon anre6-
pbl, TEOPUM BEPOATHOCTEN N MaTEMATUYECKON CTAaTUCTUKK;

-(bOpMNPOBaAHNE YMEHUA N HABbLIKOB pPELUEHNS TUMOBbLIX 3a4ad MaTeMaTU4ecKoro
aHanusa, nIMHenHon anredpbl, TEOPUN BEPOATHOCTEN U MaTEMATUYECKON CTaTUCTUKM;

-OBrnageHne yMeHnaMmn n HaBblkamu cbopa, 06paboTkn CTaTUCTMYECKUX pesyrbTa-
TOB HabnoaeHW, NPoOBEPKM NpaBaonogobus CTaTUCTUYECKUX TMNOTES;

-pas3BuUTUE YMEHUI M HaBbIKOB MPUMEHEHUST MaTeMaTMYecKoro annaparta ans pe-
LLIEHNS NOCTaBMNEHHbIX yNpaBreHYeckux 3aga.

10. MecTo yye6HOM AucumnnuHbl B cTpykType OOIl: obssaTtensHas yactb. Tpebosa-
HWUS1 K BXOOHbIM 3HaHUAM, YMEHUSAM W HaBblkaM: NporpaMmma Kypca CTPOUTCS Ha npeano-
CblIfike, YTO CTYAEHTbl BnagetoT 6a3oBbIMU 3HAHUSAMW NO MaTemMaTuke. OucumnnuHbl, Ans
KOTOPbIX AaHHas OUCLMNNNHA ABNSeTCs npelwecTBylowen — JKoHoMeTpuka u Metoapl
NPUHATUSA yrpaBneH4YeCcKNX peLLeHun.

11. NMnaHupyeMble pe3ynbTaTbl 060y4YeHUA NO AUcUMNNUHEe/MOAYNo (3HaHUsA, yMe-
HUs, HaBbIKK), COOTHECEHHble C NNIaHUpPyeMbIiMU pe3ynbTaTaMU OCBOEHUSA obpaso-

BaTesIbHOM NporpamMmbl (KOMNeTeHUMAMU) U UHAUKATOPAMM UX AOCTUKEHUSA:

Koa | HasaHue kom- | Kog(bl) NuaunkaTop(bl) [MnaHupyemble pedynbtatbl 06y4YeHus
neTeHunn
3HaThb:
- OCHOBHbIE MOHATUSA N UHCTPYMEHTbLI MaTemaTtu-
YecKkoro aHanusa, NuHenHon anrebpbl, Teopuu
BEPOSATHOCTEN N MaTeMaTUYECKON CTaTUCTUKN;
- MeToAbl cbopa, aHann3a n obpaboTKN OaHHbLIX
ONS peLleHns NocTaBIeHHbIX 3a4ay.
CnocobeH ocy- YMeTe:
LECTBNSTL CBOP, BuiGupaem coomeem- | - pelwaTb TWUMOBble MaTeMaTU4eckue 3agaqw,
06paBoTKy 1 aHa- cmeylowuii codepxa- Mcronb3yembie Npu MPUHATUN YrIpaBneHYeckux
NU3 AaHHbIX, HeoO- HUK rocmaeneHHbix | PELEHV; .
XOINMbIX NSt pe- 3aday  uHcmpymen- | - MCMonb30oBaTh MaTeMaTUYECKUIN A3bIK U MaTe-
LIS NOCTaBNEH- OriK - mapuii  o6pabomku, MaTU4eCKyIo CUMBOMMKY NpU NOCTPOEHNM opra-
HbIX yrIpaBreHye- 2.2 cucmemamusayuu, HU3aUNOHHO-yNpaBrieHYeCKNX Moaernen;
OlK | ckux 3apgady, Cc uUc- eusyanusayuu u aHa- | pewarb TUnoBbie OpraHnsauyoHHo-
= HONb30BAHMEM CO- U338 OaHHbIX ynpaBrieH4yeckue 3aga4un, NpoBOAMTbL UX aHanms,
BPEMEHHOTO MH- nomnyyaTtb KONMYECTBEHHbIE COOTHOLLEHMS;
CTPyMeHTapus un Bnagets:
MHTENMEKTYaNbHbIX - OCHOBHbIMUM MaTeMaTU4eckMMU MOHATUAMN B
MHDOPMALIMOHHO - BUe MaTemMaT4ecknx Mopenen Hanbornee Bax-
AHATTATUYECKIX HblX, CYLLECTBEHHbIX CBSI3ei B 3KOHOMUKE W
cncTeM ynpaBneHuu;
- NpMemamm knaccudukaumm, cuctemaTmnsaunm u
aHanmMsa KOMMYECTBEHHbIX XapaKTepUCTUK W3Y-
yaemoro obbekTa.
ColepxxamernbHo UH 3HaTb:
OFK - mepripemupyem UH- -I'IOtIFITI/IVIHbIVI annapaT mMaTemMaTuKu, MO3BOJsiHo-
53 gopmayuro ¢ y4emom | LM UHTePNpeTUpPoBaTb MHAPOPMAaLIO;
yCMaHOoBIeHHbIX - TEOPEeTUKO-BEPOSITHOCTHbIE U CTaTUCTUYECKUe
Kpumepuee (Hopma- MeToAdbl U KpUTEPUM NPOBEPKMN AOCTOBEPHOCTU U




mueos), nposepsiem HENpPOTUBOPEUYNBOCTY MOMYYEHHbIX Pe3ynbTaToB.
ee docmosepHocmb U | YMETb:

HerpomueopeYu- - obpabaTbiBaTb SMMMPUYECKNE N SKCMEPUMEH-
80cmb TanbHble AaHHbIE;

- MCMonb3oBaTb MaTeMaTuMyeckui annapart ans
peLLeHns TEOPETUYECKNX U NPUKITaAHbIX 3a4av;

- cogepXXaTenbHO WHTEpPrnpeTUpoBaTb MOMy4YeH-
Hbl€ KONMYECTBEHHbIE pe3ynbTaThl;

- NPOBEPATb AOCTOBEPHOCTb M HEMPOTMBOPEYU-
BOCTb NOJTyYEHHbIX PE3yrnbTaToB.

Bnapnetb:

- MaTemMaTU4eCKUMK, CTaTUCTUYECKUMMN N KO-
YEeCTBEHHLIMU METOAaMW PeLUEeHUa MNOCTaBrEH-
HbIX yNpaBreH4YeCcKnx 3agay;

- MeTogamMu MOCTPOEHMsl, aHanu3a 1 NMpuMeHe-
HUA MaTeMaTUYEeCKUX MOAenen AnsS OLUEHKU Co-
CTOSIHUSI U MPOrHo3a pasBUTUSI SKOHOMMUYECKUX
SIBNEHWNIA N MPOLECCOB.

12. O6beM ancuUnnuHbI B 3a4eTHbIX eagnHuuax/yac. — 12/ 432.
dopma NpoMeXXyTOYHOM aTTecTauum — 3a4eT, 3a4eT, IK3aMeH.

13. TpyaoemkocTb No Buaam yuyeb6Hon paboTbl

TpygoemkocTb
o Mo cemecTpam
Bug y4ebHol pabotbl P
Bcero 1 cemecTp 2 ceMecTp 3 cemecTp
AyanTOpHbIE 3aHATUSA 186 50 68 68
nekumm 84 16 34 34
B TOM 4ucne: npakTnyeckme 102 34 34 34
nabopaTtopHble - - - -
CamocTtosiTensHas pabota 210 58 76 76
B TOM Ymucne: Kkypcosas paboTa (npoekT) - - - -
dopma npomMexyTo4HOM aTTecTaumm —
36 - - 36
3K3ameH 36 Y
UToro: 432 108 144 180
13.1. CogepxaHne gUCUUNIINHLI
Ne Peannsauus
n/n HanmeHoBaHuve pasgena pasnena anc-
CopgepxaHuve pasgena AUCUUNNNUHBI LUmnnnHel C
AUCUUNIUHBI MOMOLLIbIO OH-
nawnH-kypca,
QYMK
JluHeliHas1 anzebpa. Mamemamuyeckuli aHanu3
(1 cemecmp)
1. Jlekuuwm
Mpeometr matemaTtuka. HeobxogmmocTb M ocobeHHo- | MaTtemaTuka
CTW MPUMEHEHUS MaTeEMaTUKN B MeHekMeHTe. [NoHs- | (ana 6akanas-
TMe MHoxecTBa. Onepauuun Hag MHoxecTBamu. Orpa- | poB MeHeX-
1.1 | BBeageHune. dnemeHTbl TEO-
: HUYEHHbIE U HeOorpaHWYeHHble MHOXecTBa. Wnnio- | meHTa)
puUM MHOXECTB e .
CTpauus onepauui Hag MHOXecTBamu C nomoulbio | https://edu.vsu.
anarpamm dunepa. MNpumMepbl NCNONB30BaHMSA Teopun | ru/course/view.
MHOXECTB A5 pelleHns NpuKknagHblxX 3agad. php?id=4108
1.2 | OcHOBHble NOHSATHS NUHEN- MoHsiTue MaTpuupbl. Mpumepbl MaTpuL, B akoHomuke. | MaTemaTtuka



https://edu.vsu.ru/course/view.php?id=4108
https://edu.vsu.ru/course/view.php?id=4108
https://edu.vsu.ru/course/view.php?id=4108

How anrebpbl. BekTopbl 1
MaTpuLbl

lMoHaTne BekTopa — crtonbua K BekTopa - CTPOKWU.
OKoHOMMYeckue npumepbl BekTopoB. Onepaumn Hapg
BekTtopamu. Onepaumn Hag maTtpuuamu. CumMmeTpu-
Yeckme n opToroHanbHble maTtpuubl. OnpegenuTtens
MaTpuubl U ero ceorcTea. Teopema Jlannaca. Obpat-

(ansa 6akanas-
pOB MEHeIX-
MeHTa)

https://edu.vsu.
ru/course/view.

Haa MaTpuua. HaxoxageHue obpartHon matpuubl me- | php?id=4108

Togom [aycca. lNoHsTMe MuHopa. Anrebpanveckoe

gononHeHue. HaxoxaeHue obpaTtHOM MaTpuubl B BUae

npousseneHua matpuy. PaHr matpuu. [Npumepsl pe-

LIeHMs 3a4a4 C UCMNOMb30BaAHUEM MATPWLL.

OcHoBHble NoHATUS U onpegeneHus. Cuctema n nu- | Matematuka

HEeWHbIX YpaBHEHUI C N nepemMeHHbIMK. Pewenne cu- | (ona 6akanas-
ctem B matpudHoun ¢popme. Metoa >KoppaHa — Nayc- | poB MeHek-

ca. paBsuno Kpamepa. Cuctema m ypaBHEHWA C n | MeHTa)

nepemeHHbiMU. Teopema KpoHekepa — Kanenu (npa-
BUNO paHra). Cnucrema nNMHENHbIX OAHOPOAHLIX ypaB-

https://edu.vsu.
ru/course/view.

1.3 | Cuctembl NuHeNHbIX ypaBHe- | HeHnn. PyHOameHTanbHas cuctema pelueHunn. Cesasb | php?id=4108
HUIA Mexay peLleHNIMn HeoAHOPOLAHOW CUCTEMOW N COOT-

BETCTBYIOLLEN el ogHopoaHon cuctembl. OObLiee,

yacTHoe W 0as3ncHoe pelleHne CUCTEM JIMHENHbIX

ypaBHeHun. COBCTBEHHbIE 3HAYeHUs1 U COBCTBEHHbIE

BEKTOPbI MaTtpuubl. JInHenHble GanaHcoBbIE CUCTEMBI

B O9KOHOMUKe (Ha npumepe mogenun JleoHTbeBa).

KBagpatuyHble popmbil.

Onpegenenve nuHenHoro npocTpaHctea R", npume- | MatemaTtuka

pbl. JIMHENHO 3aBUCUMbIE U He3aBUCUMMble cucTembl | (ana 6akanas-

BekTopoB. Bbasuc u koopauHatbl. PasmMepHOCTb Nu- | pOB MEHeOX-

HerHoro npocTpaHcTBa. OnpepeneHve eBKNMAOBOrO | MEHTA)

npocTpaHcTBa. CkansipHoe Npoun3BefeHne 1 ero akcu- | https://edu.vsu.

1.4 JInHenHble 1 eBKNNOOBLI ombl. [Mpumepbl €BKNMAOBbLIX NPOCTPaHCTB. [nuHbl | ru/course/view.
npocTpaHcTBa BEKTOPOB W yron mexay sektopamu B R" . Hopmupo- | php?id=4108

BaHHble NpocTpaHcTBa. [oHATUE OPTOHOPMUPOBAHHO-

ro 6asuca eBkNMOOBOro npocTtpaHcTBa. Keagpatnu-

Hble hopmbl, X MaTpuubl B AaHHoM 6asuce. Kpute-

pun CunbBecTpa 3HaKOOMpeaerneHHOCTU KBaapaTuy-

HOW ¢hopMbl. DNEMEHTbI aHaNUTUYECKO reOMeTpUMN.

MoHaTne nocnepoBaTenbHocTn. Cnocobbl 3agaHus | MaTtemaTtuka

nocregoBatensHocTen. beckoHeuHo manblie n 6ecko- | (ona 6akanae-

HeuyHO OGonblne nocnegoBaTenbHOCTU. OrpaHNyeH- | poB MEHeOX-

Hble U HeorpaHWyeHHble nocneaoBaTeNbLHOCTH. MeHTa)

Cxopgsilmecs nocrnegoBaTefibHOCTU, WX CBOWCTBA. https://edu.vsu.

1.5 | Mocneposarensxoctu. Tpe- MoHoTOHHbIE nocnefoBaTenbHOCTU. Yucno e. Teope- | ru/course/view
[en nocrnegoBaTefibHOCTU A ’ ) P — *
Ma O BIIOXEHHbIX OTpe3kaxX. BblumcneHue npegena | php?id=4108
nocrefoBaTenbHOCTU.
2. [MpakTnyeckue 3aHATUSA
MaTematuka
(onsa 6akana.-
lMoHaTMe MHOXecTBa. PelleHune 3agay nnnioctTpupy- DOB MEHEIK-
2.1 | BrneMeHTsl TEOPHA MHOXECTE HOLLMX  OnepaLmi Haa MHOXECTBaMM C MOMOLLbIO Ana- MEHTa)

rpamm 3unepa. Micnonb3oBaHWs TeOpUN MHOXECTB .

ONd peLleHns npuknagHelx sagad. mw
ru/course/view.
php?id=4108
MaTtemaTuka

PelweHve 3agay c ucnonb3oBaHueM onepauuin Hapg | (ons 6akanae-

MaTpuLaMK: CIIOXXEHUE MaTpul, YMHOXEHWE MaTpul. | pOB MEHEOX-

2.2 BekTopbl u maTpuupl. BbluncneHve onpegenutenen maTpul, pasfnnyHbiX No- | MEHTa)

psakoB. HaxoxgeHne obpaTtHbix martpuy. Beluncne-
HWe paHra maTtpuu,.

https://edu.vsu.
ru/course/view.

php?id=4108
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PelueHne cuctem n nUHENHbIX ypaBHEHWUA C h nepe-
MeHHbIMWU. PelleHne cuctem B MaTpuyHoum dhopme.
MeTog »KoppaHa — laycca. lpasuno Kpamepa. Pe-
LUEHNe CUCTEM M ypaBHEHWUI C N NepeMeHHbIMK. Teo-
pema KpoHekepa — Kanenu (npaBwuno padra). Pelue-

MaTtemaTunka
(onsa 6akana.-
pOB MEeHemX-
MeHTa)

https://edu.vsu.

23 | CUCTeMbI NIUHEMHbIX YpaBHe- | HUE CUCTeM JIMHENHbIX OOHOPOAHbLIX YpaBHeHWW. | ru/course/view.
HUA, HaxoxaeHne cdyHOaMeHTanbHOM cuctembl pelleHun. | php?id=4108
CB#a3b Mexay peLleHnaMn HeOgHOPOAHOW CUCTEMOM U
COOTBETCTBYIOLLEN el ogHopoaHon cuctembl. ObLuee,
yacTHoe W 0asncHoe pelleHne CUCTEM NMHENHbIX
ypaBHeHun. HaxoxaeHne CoBCTBEHHbIX 3HaYeHUn u
COBCTBEHHbIX BEKTOPOB MaTpULibl.
Martematuka
(ansa 6akanas-
MocnepgoatensHocTw. MNpe- Cnoco6bl 3agaHnsa nocnegosartenbHocTen. Beiuncne- “pﬂc;ixje)Hep,m-
2.4 | gen nocnegoBaTenbHOCTU HWe npegena nocrnegosaTenbHOCTY. httos://edu.vsu.
ru/course/view.
php?id=4108
MoHsiTe dyHKLMKM. Haxoxaerue o6nactu onpegene- | Matematuka
HUSI 1 0BNAcTV 3HaYeHUst OyHKLMIA. Bbluncrienme npe- | (Ans 6akanas-
25 | o AenoB yHKLMIA N packpbiTUe HeonpeaeneHHOCTEN. POB MEHE[K-
: yHKumn. MNpegen dyHKummn 0 o MeHTa)
HeonpegeneHHoct —, —, o —o0, 0-00 . MepBbIi U | https://edu.vsu.
y % ru/course/view.
BTOPOW 3amevaTenbHble Npeaensi. php?id=4108
Mamemamuyeckul aHanus
(2 cemecmp)
1. HNekuum
Onpegenenne dyHkumn. Cnocobbl 3aganusa dyHkuun. | MaTemartumka
MoHaATMA cnoxHon n obpaTtHon dyHKkumi.. Knaccudum- | (onsa 6akanae-
Kaumst pyHKkuni. NMpumeHeHne yHKUMIA B SKOHOMUKE | POB MEHeOX-
(npomsBoacTBEHHas MYHKUMS, PYHKUUSA MOME3HOCTW, | MEHTa)
dyHKUMA cnpoca u npegnoxeHus). beckoHeyHo ma- | https://edu.vsu.
11 | ¢ n nele 1 6eckoHeyHo Gonbluve dyHKUMM. CpaBHeHue | ru/coursefview.
yHkumn. Tipeaen dyHkumn H6eckoHe4vHo MarnbIx U 6eckoHeyHo 6onblumx dyHKumi. | php?id=4108
Onpegenenns npegena dyHKUMKN B TOYKe U Ha Becko-
HEYHOCTW, onpefeneHne OOHOCTOPOHHWX MpPenerios.
OcHoBHble cBowcTBa npenenos gyHkumn. MNepebli 1
BTOPOW 3amevaTenbHble npegensl. [pumepbl 3KOHO-
MUYECKNX MPUITOXKEHWN.
OnpegeneHne HenpepbIBHOCTU OYHKLMW B ToYke M Ha | MaTemaTtuka
npomMexyTke. HenpepbiBHOCTb 3anemMeHTapHbiX (yHK- | (ons 6akanas-
uun. CBOMCTBA HENpepbIBHbIX (YHKLMNA. poB MeHexX-
1.2 HenpepbIBHOCTH doyHKLIMI Knaccudukauusa tovek paspbiBa. Teopema 06 ycToun- MeHT'a)
YMBOCTWM 3Haka HenpepbiBHOM yHKUMKu. [NepBas u | https://edu.vsu.
BTOpas Teopembl bonbuaHo-Kown. MepBas n BTOpas | ru/course/view.
TeopeMmbl Benepwtpacca. HenpepbIBHOCTb cnoxHow n | php?id=4108
06paTHON OYHKUNNA.
lMoHaTne npousBoaHOW. 'eomeTpuyeckuin 1 aKoHoMu- | MaTtemaTtuka
YecKUI cMbicn npou3BogHon. OQHOCTOPOHHME Npoun3- | (Ans 6akanas-
BOAHble. Mcnonb3oBaHWe MNOHATUSI NPOM3BOAHOM B | POB MEHEeOX-
3KOHOMMYeckon Teopuun. loHATHEe AuddpepeHuupye- | MeHTa)
13 OnddepeHumnanbHoe ucumc- | Moctu pyHkuun. Heobxogumble n goctatodHble ycno- | https://edu.vsu.

neHve yHKUUN OaHOW ne-
peMeHHoMn

Bus andpdepeHunpyemMoctm yHKuuM B Touke. Oud-
depeHLNpyeMOCTb N HENPEPLIBHOCTb (PYHKLIMK.

MoHaTtna andpdepeHumnana. 'eomeTpuyecknin cMbICH
andpdepeHunana. lNpumeHeHne auddepeHuyuana K
NPUONWKEHHbIM  BbluMcneHnsM.  duddepeHumnpoBa-
HME CYMMbl, pasHOCTM MpOu3BEOEeHWs, YacTHOro

ru/course/view.
php?id=4108
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dyHkuun.  OudbdepeHunpoBaHue  aneMeHTapHbIX
dyHkunn. OuddepeHumnpoBaHme CrioXKHON yHKUMM,
npuemMm norapumMmyeckoro  anddepeHuMpoBaHus.
OnddepeHunpoBaHme obpatHon dyHKuuKn. [Npouns-
BOAHble M anddepeHumansl BbICLUNX MOPAOKOB.

Teopembl Ponns, JlarpaHxa, Kowwu. NeomeTpryeckas
N 3KOHOMUYEecKas MHTepnpeTauus TeopeM. [NprsHakm
MOHOTOHHOCTU YHKUUKN. JKCTpeMyMm yHKUMN. Heob-
xogmMmMoe ycrnosue akctpemyma. lNMepsoe u BTOpoe Ao-
CTaTo4yHble YCNnoBusa aKcTpeMmyma. lNMprumepsbl pelueHus
9KOHOMMYECKNX 3aay Ha onpeaeneHne akCTpemyma.

Martematunka
(ons 6akana.-
pOB MeHedX-
MeHTa)

https://edu.vsu.
ru/course/view.

MpumeHeHne gnddepeHun- | MNoHATME BbINYKNOCTM YHKUUK. [locTaTouHbIE yCro- php?id=4108
1.4 anbHOro UCYUCIEHUS K UC- BUS BbINyKNoCTU. MNoHATME ToYkM nepernbda. Heobxo-
cnenoBaHuio hyHKLNN AnMoe 1 JoCTaTovHOE YCMOoBMS TOYKKU nepermba.
AcumnToTbl rpacumka dyHKumin. Teopema JlonuTtans.
O6uas cxema uccnegoBaHusa yHKummK. Miccrnegosa-
HMe YHKLMI B akoHOMKKe. OnpegeneHme nHTepea-
NIOB MOHOTOHHOCTU, 3KCTPEMYMOB, TOYeK nepernba u
acumnToT rpadumka yHKumn. MNMocTpoeHmne rpadmkos
YHKUNA.
MepBoobpasHas ¢yHkuMKU. HeonpeneneHHbin WHTe- | MaTemaTtuka
rpan u ero OCHOBHble CBOWCTBA. MHTerpanbl oT oc- | (ansa 6akanas-
HOBHbIX 3NIeMEeHTapHbIX PyHKUUA. MeToa 3ameHbl ne- | poB MeHeOX-
pemeHHon. MeToa uwHTerpupoBaHus no 4yactam. Oc- | meHTa)
HOBHbI€ TUMbI MHTErpanos, 6epyLnXcsa No YacTam. https://edu.vsu.
15 HeonpepeneHHbln nHTerpan | VIHTerpypoBaHue TPUroHOMeTprUYecKnx dOyHKLMNA. ru/course/view.
PasnoxeHne pauunoHanbHon gpobu Ha cymmy npo- | php?id=4108
ctenwnx apobein. WMHTerpupoBaHne paumoHanbHbIX
dyHKunn. MeToq HeonpeaeneHHbIX KO3 dULNEHTOB.
WHTerpmpoBaHne  MpoCTEMWUX  MppauMOHaIbHbIX
dyHKUMIA. MNMoHATNE 0 HebepyLmXcs nHTerpanax.
MoHATHe uHTerpanbHon cymmbl. OnpegeneHHbii MH- | MaTemaTtuka
Terpan, reoMeTpuyecKkMn U IKOHOMUYECKUA cMmbicn. | (ans 6akana.-
OcHOBHbIe CBOWCTBa OnpegeneHHoro nHTerpana. pOB MEHeaX-
WHTerpan ¢ nepemeHHbIM BepxHUM npegenom. ®op- | meHTa)
16 | o - myna HbloToHa-JlenbHmua. WHTerpupoBaHMe no 4a- | https://edu.vsu.
npeaeneHHbIn MHTerpan 9 -
CTAM 1 MeTOoA 3aMeHbl NepeMeHHON B ONpeaeneHHoM | ru/course/view.
uHTerpane. lNMpunoxeHua onpegeneHHoro uHterpana. | php?id=4108
MpubnuxeHHble METOAbI NHTErPUPOBaHUA. Vicnonb3o-
BaHUSA MOHATUSA OMNPeLEerieHHOro WHTerpana B 3KOHO-
MUKE.
HecobGcTBeHHbIE MHTerpansl ¢ 6eckoHeyHbIMU Npede- | MatemaTtuka
naMy MHTErpupoBaHMa U HecoOCTBEHHble MHTerpanbl | (ans 6akana.-
OT HEOTPaHNYEHHBIX PYHKLIUIA. POB MEHEeIX-
1.7 | HecobcTBeHHbIe UHTerpansi MeHTa)
ru/course/view.
php?id=4108
Yuncnosble psga. OnpegeneHne 4ncroBoro psga u ero | MatemaTtuika
CyMMbl. Heobxogumblin Mpu3HaK CXoguMMOCTM 4Yucro- | (ons Gakanas-
BbIX psgoB. apmoHuyeckun psg. Pagbl € NONOXKW- | pOB MEHeOX-
TenbHbIMK YneHamu. [ocTaTtovHble MpU3Hakm 4YMCro- | MeHTa)
18 | Yucnossie n dymkumonans- BOro psiga (MpusHak cpaBHeHwus1, NpusHak Janambepa, | https://edu.vsu.

Hbl€ pAabl

WHTerpanbHbln nNpusHak Kowwn). 3HakonepeMeHHble
psabl abconoTHast U yCnoBHast CXOAMMOCTb. MoHsATHeE
0 (yHKUMOHanbHbIX psgax. MHTepean u paguyc cxo-
OVMOCTK cTeneHHoro psga. PasnoxeHne dyHKumMM B
cTeneHHble psgbl (psgel Tennopa wm MaknopeHa).
[MpMmeHeHne psaoB B NPUBNMKEHHBIX BbIYUCIIEHUSX.

ru/course/view.
php?id=4108

2. [MpakTuyeckune 3aHATUSA
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WccnepgoBaHue HenpepbiBHOCTU (DYHKUMW B TOYKE U

MaTtemaTunka
(onsa 6akana.-

pOB MEHEIX-

2.1 | HenpepbIBHOCTb dhyHKLMM. Ha  npoMexyTke. HenpepbIBHOCTE  3neMeHTapHbIX MeHTa)
dyHKUMn. HaxoxaeHne Todek paspbiBa GYHKLMW, httos://edu.vsu.
Knaccudukaumsa ToYek paspbisa. NHps.TeCU.VSU.

ru/course/view.
php?id=4108
BbluucneHnve npoussogHon. ['eomeTpunyeckun n sko- | Matematuka
HOMUYECKMA CMbicn npoussogHon. OuddpepeHuupo- | (ana 6akanas-
BaHWEe CYMMbl, pPa3HOCTM MPOMU3BEAEHMS, YACTHOrO | POB MEHeOX-
OunddbepeHumnansHoe ncunc- | dyHkumn.  OuddepeHumpoBaHne  anemMeHTapHbIX | MeHTa)
2.2 | nenve dyHKUUN ogHOW ne- dyHKUUA. BbluncneHne nponsBogHoOM CnoxHow yHk- | https://edu.vsu.
pEMEHHOMN. umun. Mpuem norapudpmmnyeckoro anddepeHLmnpoBa- | ru/course/view.
HudA. BblumcneHne pguddpepeHumanoB pasnuuHbix | php?id=4108
dyHKUMA. BbluncrneHne npous3BoaHbIX U auddepeH-
LiManos BbICLUMX MNOPSAKOB.
WccnepoBaHue dyHKUMA:  HaxoxgeHwe acumntoT | MaTtematuka
rpaduka dyHKUMR, NpoBepka Heobxogmmoro ycnosusi | (onsa 6akanae-
MpumeHeHne anddepeHUn- | aKCTpeMyma, HaXOXAEeHNEe CTauUOHAPHbBIX TOYEK, NPo- | pOB MeHeOX-
2.3 | anbHOro NCYMCNEHNs K 1C- Bepka AOCTATOYHbIX YCITOBMI 3KCTPEMYMA, Haxoxae- | MeHTa)
cnefoBaHuo OYHKLUNA. HWE MHTEepBaroB BbINYKOCTN (PYHKUUKM M TOYeK nepe- | https://edu.vsu.
rmba. lNocTpoeHne rpamkoB YHKLUMIN C MOMOLLbLIO | ru/course/view.
NPOBEAEHHOro NccreaoBaHus. php?id=4108
BblunucneHve HeonpegeneHHbIX MHTerpanoB OT oc- | Matematuka
HOBHbIX 3NIeMeHTapHbIX PyHKuun. MeToa 3ameHbl ne- | (ana 6akanas-
pemeHHoW. MeToa uHTerpmpoBaHusa no yactam. Oc- | poB MeHeox-
HOBHbIE TUMbl MHTErparnoB bepyLmecs No YacTam. MeHTa)

2.4 HeonpeaeneHHbIi MHTerpar WHTerpnpoBaHne TPUrOHOMETPU4ECKIX YHKLNA. httgs://edu.ysu.
PasnoxeHne paumoHanbHOW Opobu Ha cymMmy npo- | ru/course/view.
ctenwnx ppobein. WMHTerpmpoBaHne paumoHanbHblx | php?id=4108
dyHKunn. MeTon HeonpeaeneHHbIX KoanLneHToB.

MHTerpmpoBaHne  MpoCTEMWUX  MppauMOHaIbHbIX
dyHKUUA.

MaTtematuka
OnpegeneHHbin MHTerpan. BeluvcneHue onpegenen- | (ansa 6akanas-
HbIX WHTErparoB C WCMNONb30BaHNEM dopMynbl | pOB MEHEOX-

2.5 OnpepgeneHHbIn nHTerpan HbtoToHa-NlenbHmua. UHTerpMpoBaHue no 4actam M | MeHTa)

MEeTO4 3aMeHbl NepeMeHHOW B onpedeneHHoM uHTe- | https://edu.vsu.

rpane. MNpunoxeHns onpeaeneHHOro HTerpana. ru/course/view.
php?id=4108
MaTematuvka
(ons 6akana.-

BbluncneHme HecoOCTBEHHbIX WHTerpanoB C Oecko- | poB MeHeOx-

2.6 | HecobcTBEHHbIE UHTErparbi HEYHbIMWM nNpedenaMyv MWHTErpuMpoBaHWst M Hecob- | MeHTa)

CTBEHHbIX MHTErpanoB OT HEOrPaHUYEHHbIX PYHKLNNA. https://edu.vsu.
ru/course/view.
php?id=4108
Yucnosble psabl. HaxoxgeHve cymmbl 4nCroBbIX ps- | MaTtemaTuka
pgoB. lNpoBepka HeO6XOAMMOro Npu3Haka cxogmmocTu | (ans 6akanas-
4YncnoBbIX paaoB. MapmMoHuyeckun pag. Psaabl ¢ nono- | poB MeHeoX-
XUTENbHbIMKU YneHamu. MNMpoBepka [OCTATOYHbLIX NMPU- | MEHTA)
2.7 | Yncnosble 1 dyHKUMOHaNb- 3HAKOB CXOOUMOCTW YMCMOBbIX PSAOB (Npu3Hak cpas- | https://edu.vsu.

Hble pAabl

HeHus, npusHak [anambepa, MHTerpanbHbIi NpU3HaK
Kowmwn). 3HakonepemeHHble psgbl abconoTHaa K
yCcrioBHasi cxoaumocTb. [NoHATNE O dYHKLMOHANbHbIX
psgax. HaxoxgeHue uwHTepBanoB U pagnycoB CXOAMU-
MOCTM CTENEHHOro psaaa.

ru/course/view.
php?id=4108

Mamemamud4eckul aHanu3, meopusi eepossmHocmel u
MamemMamuyecKkass cmamucmuka

(3 cemecmp)
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1. Jlekuuwm

[MoHATHe koopAMHATHOrO npocTpaHcTBa. [loHsaTue
MEeTPUYECKOro, NMUHENHOro, HOPMUPOBAHHOTO, EBKMU-
JoBa npocTpaHcTBa. [pymepbl 3KOHOMUYECKUX MPO-
CTpaHCTB. 3aMKHYTble OTKpbITble, KOMMAKTHblE MHO-
XecTBa B METPUYECKMX NPOCTPaHCTBaXxX. TO4eyHble
MHOXecTBa B 1 - MepHOM npocTpaHcTBe. PyHKUMM

MaTtemaTuka
(ansa 6akanas-
pPOB MEHeaX-
MeHTa)

https://edu.vsu.
ru/course/view.

MHOMMX nepemeHHbiX. Mpegen yHKUMM MHormx ne- | Php?id=4108
pemepeHHbIX. HenpepbIBHOCTb (PYHKLMU MHOMUX ne-
pemMeHHbIX. OCHOBHbIE CBOWCTBA HEMNPEpPbIBHbIX (PYHK-
umn. MNoHATne cnoxHon yHKuMKM. HenpepbiBHOCTb
CNOXHOW OYHKUUKN. YacTHble 1 NOoNHble npupaLleHns
YHKLMN MHOMMX MepeMeHHbIX. YacTHble nponsBog-
Hble 1 guddepeHuman nepeBoro nopsgka B yHKUUK
BeKTOpHBIE MPOCTPaHCTBA. MHOTX  ePeMEHHbIX. OnddepeHumpyeMocTb GyHK-
1.1 | QyHKUMM MHOTVX NEPEMEH- uun. Ceasb AnddepeHUUpyeMOCTM C CYLLECTBOBaHU-
HBIX €M YacTHbIX Npou3BoaHbiX. AuddepeHumpyemocTb u
HenpepbIBHOCTb. [lOHATME NpoOM3BOAHOW MO Hanpas-
neHunio n rpagunenTa. OuddepeHunpoBaHme CnoXHON
N HesBHOW (pyHKuMW. YacTHble npou3BoaHble U And-
depeHUmnansl BbICLUMX NOPSAKOB. Wcnonb3oBaHue
PYHKLMIN MHOMMX NEPEMEHHbIX B 9KOHOMUYECKOW TeOo-
pun. JlokanbHbIA 3KCTPEMYM (PYHKLUW MHOMMX nepe-
MeHHbIX. Heobxoammoe ycrnoBue NoKanbHOro JKCTpe-
myma. [loctatoyHoe yCcrnoBme NoKarnbHOro aKCTpeMyma
(kpuTepun CunbBecTpa).
YCNOBHBIN 3KCTPEMYM (DYHKLMM MHOMMX NEPEMEHHbIX.
Teopema O paspelunmmocTU cuUcTeMbl (PYHKLMOHarb-
HbIX ypaBHeHUn. MeToq MHOXUTenewn JlarpaHxa.
lMoHATME O MeToae HaMMeHbLIMX kBagpaToB. [lpume-
pbl peLleHne 3KOHOMUYECKMX 3a4aY.
Mpeaomet Teopunm BeposiTHocTen. Heobxogmmoctb u | Matematuka
YCNOBUSA NPUMEHEHUsT BEPOATHOCTHbIX MeTodoB B | (ans H6akanas-
akoHoMuke. [lpegMeT MaTemaTuMyeckas CTaTUCTMKA. | POB MEHEeOX-
CBA3b MaTeMaTMYeCKON CTaTUCTUKM C TEOPUEWN BEPO- | MEHTA)
aTHocTen. MNMoHaTue ucnbiTaHmsa. OnpegeneHune cobbl- | https://edu.vsu
12 BeeaeHue. OCHOBHbIE noHs- Tna. Buabl cobbituin. [HenctBua Hag cobbiTusIMU. | .ru/courselvie
TUS TEOPUM BEPOSTHOCTEN. TRy
Knaccunyeckoe onpegeneHve BeposiTHOCTU. eomeT- | w.php?id=410
puyeckass BepoATHOCTb. OTHOocuTenbHast 4YacToTa. | 8
YCTOMYMBOCTb OTHOCUTENbHOW YacToTbl. CTaTUCTUYe-
Cckoe onpefgeneHne BeposTHOCTU. BbluvcneHue Bepo-
ATHOCTEN C UCMOMb30BaHMEM KOMOMHATOPHbBIX CXEM.
MHOX€ECTBO 3JIEMEHTApHBIX coObITHH. MHOXecTBO coObl- | MaTemaTuka
trii. [Toustue 06 anrebpe MHOXeCTB 1 0 O -anredpe. Ak- | (ona 6akanas-
cuombl Konmoroposa. IloHATHe BEPOATHOCTHOTO MHpo- | POB MEHEeIX-
crpancTBa. TeopeMa CIIOXKEHMS BEPOATHOCTEH IS COB- | MEHTA)
MECTHBIX U HECOBMECTHBIX coObITHi. [TpuHiun mpaktuye- | https://edu.vsu
CKOW HEBO3MO>KHOCTH MAJIOBEPOSITHBIX COOBITHH. YCIOB- .ru/coursel/vie
13 BepoATHOCTHO®  MPOCTPaH- | ag epositHoCT. TeOpEeMbl YMHOKEHHS JUI 3aBUCHMBIX M | W.php?id=410
' cTB0. OCHOBHblE TEOPEMbI | pesapucumbix coGbITHIL. POpMyTa MOMHONH BEPOATHOCTH. | 8

Teopun BEPOSATHOCTEN.

®opmyna baiteca. IloBropenue wucnbitaHuii. ®opmyia
beprynnu. HauseposTHeliee 4ucao MOSBICHUS COOBITHS
B MOCJEA0BATEIbHOCTH HE3aBUCUMBIX UCIHBITaHUN. DyHK-
nus Jlammaca, naTerpansHas GpyHknus Jlammaca m ux mpu-
MEHEHUE JJIsl pelleHusl 3a/1a4 B YCJIOBUSX MOBTOPEHHUS UC-
MbITAHUH.
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CnyyalHble  BENUYMHBI U
cnocobbl ux 3agaHua. Yuc-
fnoBble XapaKTepUCTMKU Chny-
YanHbIX BENNYUH.

MoHATMe cnyyariHon BenuuuHbl. PyHKUMS pacnpeae-
neHus crnyvYamHon BenuuMHbl U ee cBowncTBa. [uc-
KPETHbl€ 1N HeMpepbIBHbIE CryYanHble BENU4YMHbI. [1o-
HATME 3aKOHa pacnpegeneHus Cry4anHoW BeNUYMHBI.
Pag pacnpegeneHnss AUCKPETHOW CnyyYyanHon Benuyu-
Hbl. [NoTHOCTL pacnpegeneHvus BEpPOSTHOCTEN He-
NPepbIBHOW CIly4arHOW BeNMYuHbl. BepoaTHOCTb no-
nagaHns HenpepbIBHOW Cry4YanHOW BENWYUHbI B 3a-
OaHHbIN HTepBar.

MaTtemaTtnyeckoe oxugaHue AUCKPETHbIX U Henpe-
PbIBHbIX Cry4yamHbix BenuuuH. Moga. MeamnaHa. Ouc-
nepcusa AUCKPETHbIX U HenpepbIBHbIX CryYanHbIX Be-
NMYmH. HavanbHble W LEeHTpanbHble MOMEHTbI Chy-
YalrHbIX BenuyuH. AcummeTpus. Jkcuecc. Beluncne-
HMe YMCMOBbIX XapakTePUCTMK C UcMnonb3oBaHnem Ex-
cel.

Martematunka
(onsa 6akana.-
pOB MEeHemX-
MeHTa)
https://edu.vsu
.ru/courselvie
w.php?id=410
8

15

OcCHOBHbIE 3aKOHbI
JeneHus.

3akoH OonblUMX Yucen wu
LeHTpanbHas npeaenbHas
Teopema.

pacnpe-

BuHOMManbHbIM 3aKkoH. [MnepreomeTpuyeckoe pac-
npegenexHne. 3akoH yaccoHa. PaBHOMEpPHbIN 3aKOH.
HopmanbHbIi 3akoH. BblumMcneHue BepoOATHOCTWU MO-
nagaHns CnydavHOW BENUYMHbI, MOAYMHEHHOW HOP-
ManbHOMY 3aKOHY, B 3agaHHbll uHTepsan. [pasuno
“Tpex curm”. [NokasatenbHoe pacnpegeneHue. [pu-
Mepbl MCMOMb30BaHWS 3aKOHOB pacnpegeneHus Ans
MOJEeNMPOBaHUSA 3KOHOMUYECKUX npoLeccoB. ['eHepu-
poBaHWe nceBAoCyYanHblX Yncen ¢ 3agaHHbIM 3aKo-
HOM pacnpefeneHus B Excel.

MoHaTMe 3akoHa Gonblwnx yncen. Ponb 3akoHa 6onb-
WKX Yncen B U3YYEHUU CTaTUCTUYECKUX 3aKOHOMEp-
HOCTen B 9KOHOMMKe. [lpumepbl AencTBMsA 3akoHa
Bonbwunx yncen. HepaseHcTBo Yebbiwesa. Teopema
YebbiweBa. [NoHATME LeHTpanbHOW nNpeaenbHon Teo-
pemsbl. [NoHATNE O Teopeme JlsanyHoBa.

Martematuka (ans
b6akanaBpoB Me-
HeXMeHTa)
https://edu.vsu.ru/
course/view.php?i
d=4108

1.6

Crartuctmnyeckoe onucaHue
pe3ynbTaTtoB HabNOEHUN.
Cratucrtmdeckme MeToabl
OLIEHKWN NapaMeTpoB.

'eHepanbHas COBOKYMHOCTb U Bblbopka (BbIGOpOYHas
COBOKYNHOCTb). BbiOOpka u3 0gHOMEPHOIO M MHOro-
MepHoro pacnpegenenus. Cnocobbl otbopa. Bbibo-
poyHOe pacnpegeneHue. BapuauuoHHbI pag, ero
XapaKkTepUCTUKN U rpadmyeckoe usobpaxeHue. n-
ctorpamma. lMonuroH. Bel6opoyHbIvi aHanor dyHKuum
pacnpegeneHna — amnupuyeckas yHKUuMa pacnpe-
AeneHns 1 ee cBouMcTBa. YMcCnoBble XapaKTepuCTUKU
BbIOOPOYHOro pacnpeaeneHus: BbiIbopoyHoe cpeaHee,
BbIOOpOYHas gucnepcus, MeamMaHa, aCUMMETPUIs, 9KC-
uecc, BblbopoyHble MoMeHTbl. ObpaboTka pesynbTa-
TOB HabnAeHU ¢ ucnonb3oBaHnemM Excel.

MoHATne oueHkM napameTpoB. CBONCTBA OLEHOK: CO-
CTOATENbHOCTb, HECMELLEHHOCTb, 3((EKTUBHOCTD.
ToyeuHble OLEHKM MapameTpoB pacnpegeneHus. UH-
TepBarnbHble OLEHKM MapamMeTpoB pacnpeneneHus.
[oBeputenbHbin uHTepBan. [lpumepbl NOCTPOEHUS
OOoBepuTEnbHbIX MHTepBanoB. OueHkn ans BbIGOPOY-
HOro cpepgHero u Bbl6opoyHon gucnepcumn. CtatucTtu-
yeckoe oLieHuBaHue B Excel.

MaTtematuka (ans
GakanaBpoB Me-
He>KMeHTa)
https://edu.vsu.ru/
course/view.php?i
d=4108

1.7

lNpoBepka
rmnoTes.

CTaTUCTUYECKNX

Onwucanve runotes. pocTble U CrOXHbIE TMNOTE3bI.
Hynesas wn KoHKypupywowme runotesbl. Kputepuum
NPOBEPKN CTaTUCTUYECKUX MNoTe3. YPOBEHb 3HAYu-
MOCTU M MOLLHOCTb KpuTepusi. OWmnBKM nepBoro u
BTOpOro popa. lNMpoBepka rmnoTes o 3akoHax pacrnpe-
penenus. Kputepuin cornacusa. NpoBepka rmnotes o

MaTtemaTtuka (gns
GakanaBpoB mMe-
HeMXMeHTa)
https://edu.vsu.ru/
course/view.php?i
d=4108
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paBeHCTBe cpedHuX W aucnepcuit. Pacnpenenexus
BEPOSITHOCTEN, UCMONb3yeMble AN NPOBEpPKUA CTaTu-
cTudeckmx runotes (pacnpepenenve [lupcoHa, pac-
npegenenve CTblogeHTa, pacnpegenexHve duwepa).
MpoBepka rMnoTes ¢ ucrnonb3oBaHnem Excel.

2. TMpakTuyeckune 3aHATUSA

2.1

(DyH KU MHOTMX nepemMeH-
HbIX

@PYHKUMM MHOTUX MepeMeHHbIX. BbluncneHme 4acTHbix
Npou3BOAHbIX U AndpdepeHLmanoB NepBoro nopsgka
YHKLMMN MHOIMX MepeMeHHbIX. Bblumcnenne npowms-
BOOHOM MO HanpasneHunto u rpagueHTa. Oudpdepen-
LMpoBaHMe CMNoXHOW yHKUUKN. BbelumcneHme yacTHbIX
npon3BoAHbIX U AnddepeHUmnanos BbICLINX MNOPSa-
KoB. VMicnonb3oBaHne yHKLUMN MHOTMX NEPEMEHHbIX B
3KOHOMMYECKOW Teopun. HaxoxgeHne nokanbHOro
aKCTpeMymMa YHKUUN MHOMMX nepemeHHbix. Haxox-
OEHVEe YCINOBHOro 3KCTpeMyma (PyHKLMM MHOTMX ne-
PEMEHHBIX C WUCMOMb30BaHWEM MeToda MHOXMTENnewn
JlarpaHxa.

Martematuka (ans
GakanaBpoB Me-
He)KMEHTa)
https://edu.vsu.ru/
course/view.php?i
d=4108

2.2

OCHOBHbIE MOHATUS Teopuu
BEPOATHOCTEN.

Hencteua Hapg cobbiTusmun. PelieHvne 3agad c uc-
nonb3oBaHMEM KOMOMHATOpHLIX cxeM. Knaccuyeckoe
onpegeneHne BeposiTHOCTU. BbluncneHne BeposATHO-
CTell C WCNosfb30BaHMEM KOMOWHATOPHLIX CXEM W
Knaccuyeckon hopmMyrbl BEPOATHOCTH

MaTtemaTtuka (gns
GakanaBpoB Me-
HeXMeHTa)
https://edu.vsu.ru/
course/view.php?i
d=4108

2.3

OcHOBHbIE TEOpeMbl Teopum
BEPOSATHOCTEN.

PelweHve 3agay ¢ ucnonb3oBaHMeM Teopema Crioxe-
HUS1 BEPOATHOCTEW AN COBMECTHbIX MU HECOBMECTHbIX
CcobbITMIN; TEOPEMblI YMHOXEHUSA ANA 3aBUCUMbIX U He-
3aBMCMMbIX COBbITMI; POPMYMbl NOMHON BEPOATHOCTH,
¢dopmyn baneca PelueHune 3agad ¢ ncnonb3oBaHneM
dopmynbl bepHynnn. HaxoxaeHne HaMBeposiTHeNLe-
ro ymcrna nosiBrieHns cobbITUA B NOCNeA0BaTENbHOCTM
HEe3aBUCUMbIX UCMNbITaHWA. PelueHne 3agay ¢ ucnonb-
30BaHMeM TeopeMbl [lyaccoHa, NokanbHOW U WHTe-
rpansHoun Teopem Myaspa — Jlannaca.

MaTtemaTtuka (ans
6akanaBpoB Me-
He>KMEHTA)
https://edu.vsu.ru/
course/view.php?i
d=4108

2.4

CnyyaiHble  BENUYMHBI U
cnocobbl ux 3agaHusa. Yuc-
NOBble XapaKTepPUCTUKK CIy-
YalHbIX BEMUYMH.

PelueHve 3agay Ha nocTpoeHue psiaa pacnpenerneHuns
ONCKPETHON  cnyvarHoW BenuuuHbl.  [locTpoeHue
dyHKUUKN pacnpepeneHnss AUCKPETHbIX W HenpepbiB-
HbIX ChnyyalHblX BenuyuH. HaxoxaeHuve QyHKUMK
NNOTHOCTWN pacrnpefeneHns BeposaTHOCTEN Henpepbls-
HOW crny4arHoW BenuunHbl. HaxoxgeHue BepoATHOCTH
nonagaHus HenpepbiBHOW Cry4anlHOW BENUYMHLI B
3afjlaHHbIV nHTepBan. PelleHve 3agay Ha BblYMCHEHME
MaTEMaTUYECKOro OXWOaHusA OUCKPETHbIX W Henpe-
PbIBHBIX CryYanHbIX BEMWUYUH, MOAbl, MeauaHbl, Auc-
nepcum OUCKPETHBIX U HEMNPEPBIBHLIX CNy4anHbIX Be-
nuymH.  TpoBepka OCHOBHLIX CBOWCTB YMCIIOBBIX Xa-
pakTepucTuK. HavyanbHble N LeHTparnbHble MOMEHTHI
CrnyyYyamHbIX Benu4uH. AcuMmmeTpusd. Jkcuecc. Belunc-
neHve 4YNCNoBbIX XapakTePUCTUK C UCNONb30BaHUEM
Excel.

MaTtematuka (ans
GakanaBpoB Me-
He>KMEHTA)
https://edu.vsu.ru/
course/view.php?i
d=4108

2.5

OcCHOBHblEe 3aKOHbI pacnpe-
aeneHusa. 3akoH Gonblumx
ynucen W LUeHTpanbHas npe-
JenbHasi Teopema.

PeweHne 3agay Ha wucnonb3oBaHue OMHOMMANbHO-
ro,.reoMeTpru4eckoro, rmnepreomMeTpu4eckoro 3akoHOB
pacnpegeneHus, 3akoH [NyaccoHa. PaBHOMeEpHLIN 3a-
KOH. HopmanbHbIn 3aKkoH. BbluucneHve BepoATHOCTU
nonagaHus cny4yarHon BenuYuHbl, NOAYUHEHHOW HOP-
MarnbHOMY 3aKOHYy, B 3aJaHHbll MHTepsan. [pasuno
“Tpex curm”. MNokasaTenbHoe pacnpeneneHune. NoHs-
TMe 3akoHa Gonbwmnx dncen. MNMpumepbl AencTBUA 3a-
KoHa Gonblumx Ymncen. HepaeseHcTBO YebbiweBa. Teo-
pema YebblleBa.

MaTtemaTtuka (gns
GakanaBpoB mMe-
HeXMeHTa)
https://edu.vsu.ru/
course/view.php?i
d=4108
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2.6

CraTtuctunyeckoe onucaHue
pe3ynbTaTtoB HabnaeHUN.
Cratuctmnyeckue MeToObl
OLIEHKMN NapaMeTpoB.

Bbibopka M3 OQHOMEPHOrO U MHOFOMEPHOro pacnpe-
aenexus. lNocTpoeHne BapuaLMOHHOIO psas, HaxoX-
OEHVEe ero xapakTepucTuk u rpadguyeckoe nsobpaxe-
Hue. [llocTpoeHne rucTorpaMmbl,nonuMroHa.. Bbibo-
POYHbIN aHanor yHKUMM pacnpeneneHns — sMnmpu-
yeckasi pyHKUMst pacnpegeneHusi. BblumcneHme 4mc-
NOBbIX XapaKTePUCTUK BbIOOPOYHOro pacnpeaeneHus:
BblbOpoYHOE cpefHee, BbIbOpoYHasa aucnepcusi, me-
anaHa, acMMMeTpus, 3KCLecc, BbIOGOPOYHbIE MOMEH-
Tbl. [loHsATME oueHkn napameTpoB. [lpoBepka cBon-
CTBa OLEHOK: COCTOATENbHOCTb, HECMELLEHHOCTb,
3(PPEeKTUBHOCTL. HaxoxaeHne TOYeYHbIX WU UHTep-
BanbHbIX OLEHOK MnapameTpoB pacnpegeneHus. [lo-
CTpOEHue AoBepuTENbHLIX MHTEpBanoB. HaxoxageHue
OLlEHOK Ansi BblIOOPOYHOro CpeaHero u BblIGOpPOYHOM
ancnepcun.

Matematuka (ans
b6akanaBpoB Me-
He)KMEHTA)
https://edu.vsu.ru/
course/view.php?i
d=4108

2.7

lMpoBepka CTaTUCTUYECKNX
rmnoTes.

MpocTble 1 cnoxHble rMnoTesbl. Hynesas n KOHKypu-
pylowme rmnotesbl. Kputepun npoBepku cratuctnye-
CKMX rMnoTes. YpoBeHb 3HAYMMOCTU U MOLLHOCTb Kpu-
Tepus. Ownbkm nepsoro u BTOpOro poga. lNposepka
rnoTes3 O 3akoHax pacnpegeneHus. Kputepun corna-
cus. NMpoBepka runoTe3 o paBeHCTBE CpeaHuX 1 Auc-
nepcuin. PacnpegeneHunsa BeposiTHOCTEW, UCMOfb3ye-
Mble O519 NPOBEPKM CTAaTUCTMYECKUX rMnoTes (pacnpe-
aeneHue NupcoHa, pacnpegenernve CTblogeHTa, pac-
npegenenve ®uwepa).

Martematuka (ans
b6akanaBpoB Me-
HeXMeHTa)
https://edu.vsu.ru/
course/view.php?i
d=4108

13.2. Tembl (pasaenbl) AUCUUNINMHBI U BUAbI 3aHATUN

Buabl 3aHATMIA (YacoB)
Ne HaumeHoBaHwve pa3gena anc-
n/n UAMSIHE Nekummn | MpakTuyeckue Nabopa- |CamocroaTens- | g
TOpPHbIE Has paboTa
JlunelHas aneebpa. Mamemamudyeckuli aHanus3
(1 cemecmp)
1 BeeneHne. OnemeHTbl TEOPUM 3 5 i 8 13
MHOXECTB
2 OCHOBHbIE NOHATUS NIMHENHON 6 8 ) 12 26
anrebpbl. BekTopbl 1 MaTpuubl
3 CI/IE)TeMbI NVHEeNHbIX ypaBHe- 4 10 i 12 26
HWUIA
4 JInHenHble 1 eBKNUOOBLI NPO- 1 i i 6 7
CTpaHcTBa
5 MocnepoBatensbHOCTK, Npeaen > 5 i 10 14
nocnegosaTenbHOCTU
6. ®dyHkumu. Mpegen yHKkUMK - 12 - 10 22
UToro: 16 34 - 58 108
Mamemamuydeckul aHanus
(2 cemecmp)
1 ®yHkumu. Mpeagen yHKUMK 6 - - 8 14
2. HenpepbIBHOCTb (PYHKLMM 4 2 - 6 12
OuddepeHumansHoe ncuncne-
3. HWe (PYHKLMM OOHON NepemMeH- 6 8 - 12 26
HOWM
MpumeHeHne anddepeHLm-
4. arbHOro MCYUCIIEHNA K ucecre- 6 6 - 12 24
J0BaHUI0 PYHKLNIA
5. HeonpefgeneHHbI uHTerpan 4 12 - 10 26
6. OnpegeneHHbin nHTerpan 4 2 - 8 14
7. HecobcTBEeHHbIE MHTErpanbl 1 2 - 10 13
8. Yuncnosble 1 PyHKLMOHaMNbHbIE 3 2 - 10 15
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psaabl
WToro: 34 34 - 76 144
Mamemamudyeckuli aHanu3, meopusi gepossmHocmeu u
Mamemamu4deckasi cmamucmuka (3 cemecmp)
BekTopHble npocTpaHcTBa.
1. P pocTp 8 12 - 16 36
@PYHKUMN MHOTUX NEPEMEHHbIX
BeeneHne. OCHOBHbIE NOHATUSA
2. A ° 4 4 - 8 16
TEOPUN BEPOSITHOCTEN.
BeposATHOCTHOE NPOCTPaAHCTBO.
3. OCHOBHble TEOpEMbI TEOPUM 4 6 - 10 20
BEPOATHOCTEMN.
Cny4yanHble BEMWYMHbI U Cno-
cobbl Nx 3agaHus.
4. A 4 4 - 8 16
YuncnoBble xapakTepucTukn
Cny4varHbIX BEJNTUYMH.
OcHoBHble 3aKkoHbI pacnpege-
nexHwus.
5. 3akoH OobLUMX YNCEN U LieH- 6 4 - 10 20
TpanbHas npegenbHas Teope-
Mma.
Crartuctnyeckoe onmcaHme pe-
3ynbTaToB HAOMOAEHUNA.
6. | A 4 2 - 12 18
CTaTuctmnyeckme meTofbl OLIEH-
K1 napameTpoB.
[NpoBepka cTaTUCTUYECKUX TN-
7. poBep 4 2 - 12 18
noTtes.
NToro: 34 34 - 76 144

14. MeToan4yeckue ykasaHMAa Ans ooy4aroLWmnxXcAa No OCBOEHUIO AUCLUMNIIUHDI:

B npouecce npenogaBaHusa AUCUMNAMHBLI UCMOMb3YOTCA TakMe Buabl y4ebHoN paboTbl, Kak nek-
LUK, NpaKTUYECKNe 3aHATUSA, KOHTPOSbHbIE paboThl, @ Takke pasnuyHblie BUOblI CAMOCTOSATENbHOM
paboTbl 00y4arOLNXCA.

B xo4e NeKUMOHHbIX 3aHATM HeoBXO4MMO BECTM KOHCNEKTMpOBaHMEe y4yebHoro maTtepua-

na, obpalwiatb BHMMaHue Ha Kateropuu, popMynupoBKW, pacKpbiBalLne coaepxaHve Tex unm
WHbIX SIBNIEHU 1 NPOLECCOB, Hay4YHble BbIBOAbI U MPaKTUYeckne pekomeHgaumnm.
OTO MO3BONMUT BMNOCMEACTBUN BCMNOMHUTb WM3YYEHHbI MaTepuan, AONOMHUTb cogepXaHue npu
camocTosTensHon paboTte ¢ nuTepaTypon, NoAroToBUTLCHA K 3k3ameHy. Heobxoammo 3apgasaTb
npenofasaTtento YTOYHSALWME BONPOCHI C LEeNbl YACHEHUS TEOPETUYECKUX MOMNOXEHUN, paspe-
LUeHMs CNopHbIX cuTyauun. Llenecoobpa3Ho aopabaTbiBaTb CBOWM KOHCMNEKT NeKkunn, Aenas B Hem
COOTBETCTBYIOLLME 3anUCKU U3 nUTepaTypbl, peKoMeHOOBaHHOM npernofasaTtenem U npegycmorT-
peHHOW y4yebHOoW NporpamMmmon.

MpakTnyeckne 3aHATUS peanusyloTCs B COOTBETCTBUMM C paboynmm yyebHbIM nnaHoM npu
nocrnegoBaTensHOM N3yYeHUN TeEM OUCUUNIUHDI.

MpakTnyeckne 3aHATMA NO3BOMAIOT pasBMBaTb Yy OOyvalLMXCA TBOPYECKOEe TeopeTude-
CKOe MbILLIIEHNe, YMEHNE CaMOCTOATENbHO U3yvaTb nNUTepaTypy, aHanuanposaTb NPaKTUKY; yyaT
4YeTKO popMynMpoBaThb MbICIb, BECTU OAUCKYCCUIO, TO €CTb UMEIKOT UCKITIOUYUTESTbHO BaXXHOE 3Haye-
HWe B pasBUTUM CaAMOCTOATENBHOIO MbILLUIIEHUS.

B xo4e noaroToBKM K MPakTUYECKUM 3aHATUAM 0By4aroLmMMCs pekomMeHrayeTcs U3ydmTb OC-
HOBHYIO nMTepaTypy, O3HAaKOMUTbLCS C OOMNOMHUTENbHOW nNuTepaTypoin. [Npn 3Tom cnefyeT yydecTb
pekoMeHAauuu npenogasatens u TpeboBaHus yyebGHOM nporpaMmmbl. PekomeHayeTcsa Takke Oo-
pabaTtbiBaTb CBOM KOHCMEKT neKkuun, Aenas B HeM COOTBETCTBYIOLLME 3anucu nU3 nurepaTtypsbl, pe-
KOMeHZO0BaHHOW npenogasaTtenemM n npeaycMoTpeHHon paboyert NporpamMmmon.




B cBA3n C Tem, 4TO aKTMBHOCTb OOYy4aloLLEerocs Ha MPaKTUYECKUX 3aHATUAX SABNSETCS
npeaMeToOM KOHTPOMS ero NpoABWXKEHUS B OCBOEHWM Kypca, TO MOArOTOBKA K TaKUM 3aHATUSIM
TpebyeT OTBETCTBEHHOrO OTHOLLEHUS.

PelwweHne 3agay — BbiNnonHeHne obyyarowmmmuca Habopa npakTuy4eckMx npeagmeTHonm obna-
CTU C LEenNbio BbIpabOTKM HAaBbIKOB UX pPELUEHMS.

Mpexae Yem NpUCTYNUTb K peLleHunto 3agay, oby4varoemycs HeobxoanmMo 03HAKOMUTLCS C
COOTBETCTBYKOLWMMM pa3fgenaMmm nporpaMmmMbl AUCUMNANHBLI NO y4ebHOW nuTepaTtype, pekoMeHno-
BaHHOW NporpamMMon Kypca; nonyynTb OT npenogaBaTens MHopMauuio O Nopsake NpoBeAeHUs
3aHATUSA, KPUTEPUAX OLIEHKM pe3yrnbTaToB paboTbl; NOMy4nTb OT MpenofaBaTens KOHKPETHOe 3a-
AaHne N MHOPMaLMI0 O CPOKax BbINOSTHEHUS, O TpeboBaHMAX K ohopmneHnto n cdopme npea-
CTaBfEHNs1 pe3ynbTaToB.

Mpwn BbINONHEHUN 3adaHUsi HEOOXOOUMO MPUBECTU Pa3BEPHYTbIE MOSICHEHWUSI XOA4a peLue-
HUS N NpoaHanuanpoBaTb MONyyYeHHble pedynbTaTthbl. [1pn HeobxoaumocTn obyvatomecs NMetoT
BO3MOXHOCTb 3a4aTb BONPOCHI NpenogaBaTterto No TPYAHOCTSAM, BOSHUKLUMM NpY peLleHnn 3aaay.

CamoctosiTenbHas paborta oby4arowerocsa siIBMsieTcsi OCHOBHLIM CPeaCTBOM OBfadeHus
y4yebHbIM MaTepuaniom BO BpeMsi, cBOOOAHOEe OT 00si3aTerbHbIX y4eOHbIX 3aHATUN. CamocTos-
TenbHasi paboTta obyyatoieroca Hag ycBoeHMem y4yebHoro matepuana no yyebHowm aucumnnmHe
MOXET BbIMOSIHATLCS B OMONNOTEKE YHMBEPCUTETA, YIEBHDBIX KabMHETax, KOMMNbIOTEPHBIX Kraccax,
a Takke B goMallHuMX ycnoeuax. CogepaHme caMmocToaTeNnbHOM paboTbl obyvatoweroca onpege-
nsietcs yd4ebHOM nporpaMmon AUCUMNANHBI, METOANYECKMMU MaTepuanamu, 3agaHusamMm n ykasa-
HUSIMW NpenogasaTens.

15. NepeyYyeHb OCHOBHOW U [ONONMHUTENbLHOW NUTEpPaTypbl, PeCYPCOB MHTEPHET, He-
06Xx0AUMbIX ANA OCBOEHUSA AUCLUMIIVUHDI

a) OCHOBHag nuTeparypa:
Ne n/n | MIcToYHMK
Bbiclias maTemaTuka anst 3KoHoMUcToB : y4ebHuk / H. L. Kpemep, B. A. MyTko, N. M. TpuwuH,
M. H. ®pugmaH ; peq. H. L. Kpemep. — 3-e nsg. — Mocksa : KOHutK, 2015. — 482 c. : rpad. —
(BonoTon coHa poccuiickux y4edbHUKoB). — Pexxknm goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=114541 — ISBN 978-5-238-00991-9.
Banguh, K. B. Teopus BeposaTHOCTEN 1 MaTeMaTnyeckasa ctatuctuka : ydebHuk / K. B. BanguH,
B. H. bawnbikos, A. B. PykocyeB. — 3-e uag., ctep. — Mocksa : Jawkos n K°, 2020. — 472 c. :
2. | nn. — Pexunm goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 — Bubnuorp.: c. 433-434. — ISBN 978-5-
394-03595-1..
Caxapoga, JI. B. MaremaTuka : yuebnuk : / JI. B. Caxaposa ; PocToBckuit rocyaapcTBeHHBIH 3KOHOMUYE-
ckuit yaueepcuret (PUHX). — PocroB-na-/{ony : U3natenpcko-nonurpadudecknii komruieke PIDY
(PUHX), 2017. — 116 c. — Pexxum noctyna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567421— bubmauorp. B ku. — ISBN 978-5-7972-2361-0.
MBaHoBa, C. A. IluHeliHas anrebpa : yuebHoe nocobue : / C. A. MiBaHoBa, B. A. MNaBckui ; Ke-
MEPOBCKWUI rOCY4apCTBEHHbIA YHUBEPCUTET. — 2-e u3A., nepepab. n gon. — Kemeposo : Keme-
4. | pOBCKWIA rocygapCcTBEHHbIN yHBepcuteT, 2019. — 125 c. : vn., Tabn. — Pexum gocTtyna: no nog-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=573547 — bubnuorp. B kH. — ISBN
978-5-8353-2359-3.
0) fjononHUTenbHasa nuTeparypa:
Ne n/n | MICTOYHMK

1. | Munopckuin B.T. C6opHMK 3agay no Bbicwen matematuke.- M.: Hayka, 2005. — 352 c.
Kpemep H.LL. Teopus BepodTHOCTEN N MaTeMaTuyeckas CTaTUCTUKa:[y4eOHUK Ans cTyq. By3OB,
2. | obyu. no akoH. cneu.])/ H.W. Kpemep — Mocksa: FOHUTW, 2010 — 550 c.- ISBN 978-5- 238-
01270-4.
mypmaH B. E. Teopus BeposTHOCTEN U MatemaTuyeckas ctaTtucrumka : yuebHoe nocobue ans
3. | ctya. By3oB / B.E. T'mypmaH .— N3g. 11-e, ctep. — M. : Bbicw. wk., 2005 .— 478, [1] c. : vn.,
Tabn. — MNpegm. ykas.: ¢.474-479 .— ISBN 5-06-004214-6.
mypmaH B. E. PykoBOACTBO K peLleHuIo 3agad no Teopun BEPOATHOCTEN U MaTeMaTnyeCcKom
4. | ctatucTuke : y4ebHoe nocobue ans ctyq. By3os / B. E. 'mypmaH .— U3g. 10-e, ctep. — M. :
Bbicwas wkona, 2005 .— 403, [1] c. : un., Tabn. — ISBN 5-06-004212-X.
KanuHuha B. H. MaTemaTtuyeckasa ctatucTtuka : [Y4ebHuk ansi cpeq. cned. y4eb. 3aBeaeHui] /
5. | B.H. KanunHuHa, B.®. NaHknH .— 2-e uag., ctep. — M. : Bbicw. wk., 1998 .— 335, [1] c. : un. —
ISBN 5-06-003496-8 : 17.60.
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https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6211&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0,%20%D0%92%D0%B5%D1%80%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

Kpacc M. C. Martematuka ans akoHomudeckoro 6akanaspuara : y4ebHuk ons ctya., obyd. no
HanpaBreHuto "OkoHOMUKA" 1 3KOH. cneuunanbHocTam / M. C. Kpacc, B.I1. YynpbiHoB ; Akag,.
Hap. xo3-Ba npwu MNpasutensctee Poc. ®egepauun .— M. : eno, 2005 .— 574, [1] c. : vn.,
Tabn. — bubnuorp.: ¢.568 .— MNpegM. ykas.: ¢.569-575 .— ISBN 5-7749-0404-0.

Lnnayes B. C. . Kypc Bbicwen matemaTtuku : y4ebHuk / B.C. Lnnayves ; nog pea. A. H. TuxoHo-
7. | Ba.— 2-e n3a., nepepab. n gon. — M. : INpocnekT : Benbu, 2004 .— 560 c. : un. — ISBN 5-
98032-337-6 (B nep.).

LWnnayeB B. C. 3agayHuk no BiCcLLEN MaTemaTuke : y4ebHoe nocobue ans ctyq. sysos / B.C.
Wnnayes .— 3-e uag., ctep. — M. Bbicw. wk., 2003 .— 303, [1] c. : n. — ISBN 5-06-003575-1.

Kpacc M.C., YynpbiHoB B.I1. OcHOBLI MaTeMaTUKN 1 €€ NPUITOXKEHUS B 3KOHOMUYECKOM 0bpa3o-
BaHUKN:Y4yebHuk — M.: 3. «deno», 2001. — 688c.

MeToanueckne ykasaHus Ans camocTosiTENbHON paboTbl CTYAEHTOB Mo Kypcy "MaTtemartuka"
[OnekTpoHHbIV pecypc] : ansa cTya. 1 kypca 3KoH. dak. no HanpasneHuam "MeHeaxMeHT" n
10. | "YnpaeneHue nepcoHanom". Y.1. Matematnueckun aHanuns / BopoHex. roc. yH-T ; [cocT.: O.C.
Bowuwes, J1.A. WnwkuHa, C.C. WekyHckunx, A.A. KOpoBa] .— 3neKkTpoH. TeKCTOBble AaH..— Bo-
poHex, 2015 .— 76 c.

OcHoBbI MaTemMaTU4eCKoro aHanmsa : yuebHoe nocobue / [B.B. daBHuc v ap.] ; BopoHex. roc.
11. | yH-1 .— BopoHex : UsgaTensckun gom BI'Y, 2017 .— 203 c. : nn., Tabn. — ABT. ykasaHbl Ha
obopote TnT. N. — bubnuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

MeToanyeckne ykasaHus Ansi CaMOCTOSTENbHOM paboTbl CTygeHToB no kypcy "Martemartumka”
(JluHerHasa anrebpa n Teopusi BEpOATHOCTEN M MaTeMaTu4eckas CTaTUCTUKA) [DNEeKTPOHHbIN
12. | pecypc] : Ana ctyg. 2 K. 9KOH. hak. no HanpasneHuam "MeHemxkmeHT" u "YnpaBnenue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocrt. : B.B. aenuc. O.C. Bouwesa, JI1.A. WnwkuHa, C.C.
LLlekyHckunx]] .— ONeKTpoH. TekCcToBble AaH. — BopoHex, 2015 . — 102 c.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:

Ne n/n | McTouHMK

1. | BoHanbHaga Hay4Hasa 6ubnuoTeka BI'Y https://www.lib.vsu.ru/
2 https://fedu.vsu.ru/ — obpasoBaTenbHbln nopTan «ONEKTPOHHbIM  yHuBepcuTeT BIY»/LMC
" | Moodle

3. | 3BC NaHb, http://e.lanbook.com/

4. | 3BC YHusepcuteTckas 6ubnumoteka online https:/biblioclub.ru/

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHus Ans cCamocTosTeNlbHOM paboTbl
(y4ebHo-Mmemoouyeckue pekomeHdayuu, nocobus, 3adayHuUKuU, Memodu4yecKue yKkasaHusi
10 8bIMOSIHEHUIO MPAaKMUYECKUX (KOHMPOIIbHbIX) pabom u dp.)

Ne n/n NcTouyHmK

OcHoBbI MareMaTU4ecKoro aHanmaa : yuebHoe nocodue / [B.B. asHuc u gp.] ; BopoHex. roc.
1. | yH-T .— BopoHex : UsgaTtenbckuit gom BI'Y, 2017 .— 203 c. : nn., Tabn. — ABT. yka3aHbl Ha
obopoTte TnUT. N. — bubnuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

MeToanueckne ykasaHusa ONs CaMOCTOATENbHOW paboTbl CTygeHTOB Mo kKypcy "Martematuka"
[OnekTpoHHbIA pecypc] : ons ctyd. 1 Kypca 9KoH. hak. no HanpasneHusm "MeHemKMeHT" U
2. | "YnpaeneHue nepcoHanomM". Y.1. Matematudeckun aHanus / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwes, J1.A. WuwkunHa, C.C. WekyHckmx, A.A. KOpoBa] .— OnekTpoH. TeKCToBble AaH..—
BopoHex, 2015 .— 76 c.

MeToanueckne ykazaHus Ans caMmoCTOSATENbHON paboTbl CTYAEHTOB Mo Kypcy "MaTtemartumka"
(JlnnenHasa anrebpa n Teopusi BEPOATHOCTEN U MaTeEMaTUYeCcKasi CTaTUCTMKA) [ONEKTPOHHbIN
3. | pecypc] : anga cTyq. 2 K. 3KOH. dhak. no HanpaeneHusam "MeHemkmMeHT" n "YnpaBneHue nepcoHa-
nom" / BopoHex. roc. yH-T ;[ cocT. : B.B. [JaBHuc. O.C. Bonwera, J1.A. WnwknHa, C.C. LLekyH-
CKnx]] .— OnekTpoH. TekcToBble faH. — BopoHex, 2015 . — 102 c.

17. ObpasoBaTenbHbie TEXHONIOrMN, UICNONb3yeMblie NpU peanusaumm yuebHom guc-
LUNNUHbI, BKIIOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (0OT, anek-
TpOHHOe obyyeHue (J0), cmewaHHOe OOy4YeHune):

AvcumnnnuHa peanusyeTcs € dneMeHTaMy MeKTPOHHOIo 06y4eHNs 1 AUCTaHUMOHHBIX TeX-
HOMOrnM B pamkax anekTpoHHoro kypca: ((3K) Matematuka (ans 6akanaBpoB MeHeIKMEHTa),
pasMeLLEeHHOro Ha noptane «ANeKTPOHHbIN yHuBepcuteT BITY»
https://edu.vsu.ru/course/view.php?id=4108 BknoyaeT y4ebHble MaTepuarbl 451 CaMOCTOATENb-



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%9A%D1%80%D0%B0%D1%81%D1%81,%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/
https://edu.vsu.ru/
https://biblioclub.ru/index.php?page=book_red&id=236489
https://edu.vsu.ru/course/view.php?id=4108

Hol paboTbl 0bGyvatoLWmxcs, a Takke obecneymBaeT BO3MOXHOCTb NPOBEAEHUS KOHTaKTHbIX Ya-

COB/ayOUTOPHbIX 3aHATUN B PEXNME OHITalH.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

CneumanmsmpoBaHHasa mebenb CTonbl, CTyNbs, JocKa, HOYTOYK, NPOEKTOpP, 3KpaH ANis NpoekTopa
HacTeHHbIn, WHDMI-npruemHuk, r. BopoHex, yn. Xonb3yHoBa, 428

lMomelleHne ans camocTosiTeNbHOW paboTbl, OCHALLEHHOE KOMMNBbIOTEPHON TEXHUKON C BO3MOXHO-
CTb0 NOAKMNOYEHUSA K ceTn «IHTepHeT» 1 obecneyeHnem JOCTyna K 3NeKTPOHHOW MHpOpPMaLMOH-
Ho-obpasoBatenbHon cpege BIY: CneumanunanpoBaHHasi Mebenb, KOMMbLIOTEP C BO3MOXHOCTbIO
noakntodeHuns Kk cetn "MiHtepHet"

19. OueHo4HbIe cpeacTBa ANns NpoBeAeHUA TeKyLen 1 NPOMEXYTOYHOM aTTecTauum

COAEepXXaHNeM crieQyroLmnx pasaenos ANCLMNIUHGIL

nOpﬂﬂ,OK OLEHKM OCBOEHUA O6y‘-la}OLLl,l/IMI/ICFI y‘-le6HOFO MaTepumana onpegendertcsa

Ne
n/n

HanmeHoBaHwue pa3sge-
na gucuunnniuHbl

Komne-
TeHUmnA

WHankaTop po-
CTUXKEeHUA KOM-
neTeHumm

OueHouHble cpeacTa

1.

BekTopbl U MaTpULLbI.

2.

CncTeMbl NIMHENHBIX
YPaBHEHWIA.

OrnK-2

OlnK-2.2

KoHTponbHas pabota Ne 1

31

Mpegen pyHKUnK

OrnK-2

OlNnK-2.2

KoHTponbHas pabota Ne 2

M POMEXYTOYHaaA aTtrecTtaumnda

dopmMa KOHTpOns — 3a4eT

[MepeyeHb BONPOCOB K 3a4eTy
MpakTnyeckoe 3agaHve

OudpdepeHumansHoe
ncuncneHne pyHKUmMm
OAHOWN NepeMeHHOMN.

MpumeHeHne andde-
peHLManbHoOro ncync-
NEeHNs K NCCNeA0BaHUIO

dyHKUMIN

OnK -2

OlnK-2.2

KoHTponbHas pabota Ne 3

HeonpegeneHHbI NH-
Terpan

OnpeaeneHHbIn UHTe-
rpan

HecobcTBEeHHbIE UHTE-
rpanbl

OlnK -2

OlnK-2.2

KonTponbHas pabota Ne 4

MpomexyToyHas aTTecTauus

dopma KOHTpOIns — 3a4eT

[MepeyeHb BONPOCOB K 3a4eTy
MpakTuyeckoe 3agaHue

10.

®PyHKUMM MHOTUX Nepe-
MEHHbIX

OlnK -2

OrnK-2.3

KoHTponbHas pabota Ne 5

11.

OCHOBHblE TEOPEMBI
TEOPUWN BEPOATHOCTEN.

12.

CnyyaiHble BENUYUHbI
1 cnocoObl UX 3adaHus.
Yncnosble xapakTepu-
CTUKW CryYaviHbIX BEMnu-
YWYH.

13.

OcCHOBHblEe 3aKOHbI pac-
npeaeneHus.

OrnK -2

OrnK-2.3

KoHTponbHas pabota Ne 6

14,

CraTtuctmnyeckoe onu-
caHuve pe3ynbLTaToB
HabMNOeHWIA.
CraTtuctmnyeckme meTo-
bl OLIEHKN NapaMeT-
pOB.

15.

MpoBepka cTaTucTuye-

OlnK -2

OrnK-2.3

KoHTponbHas pabota Ne 7




n/n

HanmeHoBaHue pasge-
na gucuunmunHbl

Komne-
TeHums

WHgukatop go-
CTUXEHUS KOM- OueHouHbIE cpeacTBa
neTeHuum

CKMX TUNOTES.

M POMEXYTOYHaaA aTtrectaumnd

[MepeyeHb BONPOCOB K 9K3aMeHY

dopmMa KOHTpOss — 3K3aMeH MpakTuieckoe 3agaHve

20. TunoBble OLEHOYHbIe CpeAcTBa U MeToAMYeCcKMe MaTepuanbl, onpeaenswoLwme
npoueaypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOIb YCNeBaeMoCcTu

KoHTponb ycneBaeMocTn no AMCUMNIIMHE OCYLLECTBSETCA C MOMOLLbIO CNeaytoLwmX OLEeHOYHbIX
CpeacTB: KOHTPONbHOM paboTtbl Ne1 — 7.

NMpumep BapuaHTa KOHTPONbHOW paboTbl Ne 1.

1. Bomcnuts Boipaxermne: X = B-CT- D — A?

3 2 4 2 3 0
A={1 0 3(,B=(-3 2 4),c=B 2 -5),D=|0 -1 3|.
2 10 2 -1 1
2 13 5
- A 3 27 13
.DbIYUCINTL On JINTEnNb: = .
C onpeae e 5 3 7 2
4 2 5 10
3. Pewuntb MaTpu4yHoe YypaBHEHWNE, BbIHYNCINB 06paTHy}O maTtpuldy MeToaom Faycca:
2 1 4
-1 3 4
X-|3 2 4|= .
2 3 -1
2 1 3

4. Hanpgute obuiee pelueHne B BEKTOPHOM hopMe ANs CUCTEMbI YPaBHEHUN:

X, —3X, = 9%y — TX;

3X, — X, +3X; + 2X, +5X, =6
SX, —3X, +2X; + 3X, +4X. =7
=4 '
/X —5X, + X3 +4X, + X, =6

5. HanaunTe cobcTBEHHbIE 3HaYeHUsI U COBCTBEHHbIE BEKTOPLI MaTpuULbl

1110
1101
A= :
1 011
0111

Mpumep BapuaHTa KOHTPONbHOW paboThl Ne 2,

HanTtn npegenbl yHKUNIA:




5—3x%—3x° sin? x

1. lim 3. lim -
x>0 2X° + 4AX? + 5% x>0 \/1+ XSiN X — COS X
 Ix+3-2Jx 5% 1

2. lim 4. lim
X—1 X—1 x>0 X

1+3+5+...+(2n-1
5. lim(x—=21)ctgzx 6. lim ( )

x—1 n—o0 4/3n4 + n3

Mpumep BapuaHTa KOHTPONbHOM paboThbl Ne 3

3
1. Hantu npousBoaHyto pyHKUMK Y = 200s™(4x)

2. WccneposaTtb OyHKLMIO U MOCTPOUTE rpaduku.
3

> 2) Yy=X+2J/-X.
X" =3

Mpumep BapuaHTa KOHTPONbHOW pa6boThbl Ne 4

1) y=

HanTtu nHterpansl

Xax 2_.2x
1) [———— 2) | x“e“ dx
4+ Xx? /
X* + 2x dx
3) [———dX 4) [(——M
)| x*+1 )j1+20052x
o 5>;—14 " o] dx
X" —X"—4x+4 (X—DVX*+3x+1
1 0
7) [ Xy 4 — x*dXx 8) | dxz
0 11+ X

Mpumep BapuaHTa KOHTPONbHOW pa6boTbl Ne 5
1. Haittn audpchepenuman yHkumm U = X* + 2% + cos®(x°z).
2. Hantn gnddepeHuman sToporo nopsigka U = x3y2 +sin X +5co0s y.

3. Haittn andbdpeperuman nepsoro nopsaka dyHkumm T (X, y,2) =z — Xy + Y B Touke M(1, 0,
ZX

1).

071 01 2
4. Haintm 3_ 5_ Ans pyHKUMn Z =/ 2XY + X? rne X=2" +cOSV, y =ctgu + 2".
u V

5. Haittin akcTpemym dyHkumm Z = X° + 8y — 6xy +1.

y_2

NMpumep BapuaHTa KOHTpPONbLHOW paboTbl Ne 6

1 1
2

6. Hantu akctpemym dyHkuumn Z = X + Y npwu ycnosum — +
X

1. [etanu npoxoAsaTt Tpu onepauun obpaboTtkn. BeposTHocTb nosiBneHus 6paka BO Bpems
nepson onepauum pasHa 0,02, stopon — 0,03, Tpetbenn — 0,02. HanTn BeposATHOCTb
BblXO4a CTaHOApPTHOW AeTtanu, cuutas nosiBneHne 6paka BO Bpemsi OTAenNbHbIX onepauui
He3aBUCMMbIMU COBBbITUAMMN.



2. C6opLlumk nony4ymn Tpu KOpobku getanen, UarotoBrieHHbIX 3aBogom Nel m ase kopobku,
N3roToBNeHHbIX 3aBogomM Ne2. BeposiTHOCTb TOro, 4TO CTaHZapTHas AeTanb U3roToBMeHa
3aBogom Ne1, paeHa 0,8, 3aBogom Ne2 — 0,9. C6opLumk Haygady usBnek getanb U3 Hayrag
B3ATOM KOPOOKM. HanTn BEpOSATHOCTb TOro, YTO M3BMEYeHHas AeTanb cTaHaapTHa.

3. Yemy paBHa BepoOATHOCTb P HACTyMfeHWsa coObiTMs B Kaxgom m3 39 He3aBMCUMbIX
UCMbITAHUIN, €CNU HaMBEPOSTHENLLEE YUCIIO HACTYNNEHUA COObITMS B 3TUX UCMbITAHUSAX
paBHa 257?

4. Kaxxgbii ©3 ABYX CTPENKOB AeraeT no ABa BbiCTpena no MyweHu. BeposaTHocTb nonagaHus

B MULLEHb A5l NnepBoro crpenka paeHa 0,8, a anga stoporo 0,9. CoctaBuTb 3aKkOH pacnpege-

neHus obLuero Yyncna nonagaHun.

5. HenpepblBHas cnyyanHasa BenuunHa X 3apaHa auddepeHumansHoi dyHKLMEN pacnpe-
0, npu x<1

3x% - 2x .
penenust f(x)=<———, npul< x< 4. TpebyeTcs HalTu 3HayeHne napameTpa C; WHTe-
C

0, npu x> 4
rpanbHyto yHKumMio pacnpegenenus F(X); matematudeckoe oxvgaHve M AMCTNEPCUD Chy-
yanHowm BennuuHbl X .

Mpumep BapuaHTa KOHTPONbHOM pa6oTbl Ne 7

3apgauya 1. B aBapumnHon cnyxbe XXKX kpynHoro ropoga no cxeme 6ecnoBTOpHOM COBCTBEHHO-
cny4varniHon BblIGopkn oTobpaHo 60 gHen npoweawero roga. [lpy 3TOM nonyyeHbl cnegyowme
JaHHble 0 KONMUYeCTBE BbI30BOB B [EHb:

Yucno BbI-
30BOB B meHee 20 20-30 30-40 40-50 oonee 50 Bcero
JeHb
KonuyecTBo
. 8 17 20 10 5 60
aHen

HanTu: a) rpaHnubl, B KOTOPbIX C BEPOATHOCTLIO 0,95 3akntoveHo cpegHee YMCo BbI3OBOB B A€Hb;
6) BEpPOATHOCTb TOro, YTO 4ONA AHEN B NpeablayLiemM rogy, B KOTOPbIX YMCMO Bbi30BOB Obino 60-
nee 30, otTnMyaeTcs oT BbIBOPOYHOM OONM Takux Bbi30BOB He Gornee yem Ha 0,1 (no abcontoTHOM
BENNYnHe);

B) 06bem 6ecrnoBTOPHON BbIGOPKM, MPY KOTOPOM Te Xe rpaHuubl ANs CpegHero Yncna Bbi30BOB B
OeHb MOXHO rapaHTUpoBaTh C BeposTHOCTbIO 0,9901.

- 2
3apava 2. Mo gaHHbIM 3agaymn 1, ucnonbdys Kputepun  y ~ - NupcoHa, npu ypoBHE 3HaYMMOCTU
a = 0,05 npoBepuTb rMNoTesy o ToM, YTO cryyaiHasa BenuymMHa X - YMCNO BbI3OBOB B AE€Hb —

pacnpegeneHa no HopmarnbHOMY 3akoHY. MoCTPoOUTb Ha OOHOM YepTexe rmcTorpaMmmy aMnupuye-
CKOro pacripeeneHnst 1 COOTBETCTBYHOLLYI HOpMaribHYO KPUBYHO.

OnucaHne TexHONorMu NpoBeaeHusA

KoHTponbHasa paboTta Ne 1. Obyyarowmecs BbINOMHSAOT BblAaHHbIE 3a4aHNsA KOHTPOSbHOM
paboTbl N0 BapnaHTam B TedeHne 80 MUHyT.

KoHTponbHas pab6oTta Ne 2. Obyuatomecs BbIMOMHAOT BblAaHHbIE 3a0aHUS KOHTPObHOWN
paboTbl MO BapnaHTam B TedeHue 60 MUHyT.

KoHTponbHasa paboTta Ne 3. Obyyatowmecs BbINOMHSAIOT BblAaHHbIE 3a4aHNs KOHTPOSbHOM
paboTbl No BapnaHTtam B TeveHne 80 MUHYT.

KoHTponbHas pab6oTta Ne 4. Obyuatomecs BbINOMHSAOT BblAaHHbIE 3a0aHUS KOHTPONbHOW
paboTbl No BapmaHTam B TedeHue 80 MUHYT.



KoHTponbHasa paboTta Ne 5. O6yyatowmecs BbINOMHSAOT BblAaHHbIE 3a4aHNsA KOHTPOSbHOM
paboTbl No BapnaHTam B TedeHue 80 MUHYT.

KoHTponbHas pa6oTta Ne 6. Obyuatoimecs BbINOMHSAOT BblgaHHbIE 3a4aHUS KOHTPOSbHOM
paboTbl No BapnaHTam B TeveHne 80 MUHYT.

KoHTponbHasa paboTta Ne 7. OByyatowmecs BbINOMHSAIOT BblAaHHbIE 3a4aHNs KOHTPOSbHOM
paboTbl No BapnaHTam B TeyeHue 80 MUHYT.

Tpe6oBaHUA K BbIMONMHEHUIO 3a4aHUN (UNK WKaNbl U KPUTEPUUN OLLeHUBaHUS)

KoHTponbHas pa6orta Ne 1. Kputeprmem oueHnBaHuUs OTBETOB Ha KOHTPOJSIbHYH paboTy
aBnsaeTcd oueHka. Lkana oueHMBaHWs KOHTPOSbHOW paboThl:

OLEeHKa «OTSIMYHO» BbICTaBNAETCS 0OyyatoLLeMycs, eCnmn BEpPHO peLleHbl BCe NnpearioxeH-
Hble 3aga4n, BO3MOXHO AoNyLeHa ogHa BbluMcnuTenbHasa ownbka;

OLEHKa «XOpOLUO» BbICTaBNAETCA 0by4valoLeMyCcs, ecnv BEPHO peLUeHbl YeTbipe U3 NAaTu
npeanoXeHHbIX 3agay, Unv pelleHbl BCe 3aayn, HO AonyLeHbl OWnbKM B Xo4e peLleHus;

OLEHKa «ya0BMeTBOPUTENbHOY» BbICTaBNAETCS 0by4valoLeMycsi, eCrnv BEpHO peLleHbl ABe C
NOSIOBUHON N3 NATWU NPEANOXEeHHbIX 3aa4, a pelleHrne ocTarnbHbIX 3agad He NpuBeaeHO UNKU OHU
peLleHbl ¢ rpybbiMy OLIMbKamu;

OLEHKa «HeyaoBNeTBOPUTENbHO» BbICTABNSAETCS oby4valoweMycs, ecnv peleHo MeHbLue
OBYX C NOMIOBUHOW 3a4a4y Unn B LIeSTIOM BCE 3aa4um peLleHbl HEBEPHO.

KoHTponbHas pabota Ne 2.. Kputepnem oueHMBaHNA OTBETOB Ha KOHTPOJSIbHYK paboTy
AaBnsaeTca oueHka. Lkana oueHvMBaHWst KOHTPObHOW PaboThl:

OLEHKa «OTNINYHO» BbICTaBNSETCs 0byyaloLemMycsi, eCNN BEPHO pPELLEHbI BCE NPearnoxXeH-
Hble 3aga4M, BO3MOXHO AOMyLeHa ogHa BbluMcnuTenbHasa ownbka;

OLEHKa «XOpOLLO» BbICTaBnsieTcs obyyarolemycs , ecrniv BEpHO peLleHbl MATb U3 LeCcTn
npeanoXeHHbIX 3agay, Unv peLleHbl BCe 3aayn, HO AonyLeHbl OWNBKM B Xo4e peLleHus;

OLUEeHKa «yOOBMNEeTBOPUTENbHO» BbICTaBNAeTCA obydyaloleMycsi, eCnv BepHO peLleHbl Tpu
N3 LWEeCTU NpeanoXeHHbIX 3a4aY, a peleHne ocTanbHbIX 3a4a4 He NpMBeOEeHO UM OHWU PeLLEHbI C
rpyobiMn owmbkamu;

OLEHKa «HeyaoBneTBOPUTENbHO» BbICTaBNAEeTCA 00yyalolemycs, eCrnm peLleHo MeHbLue
Tpex 3agad unu B LEenom Bce 3agaun pelleHbl HEBEPHO.

KoHTponbHasa pabota Ne 3.. Kputeprvem oueHMBaHWS OTBETOB Ha KOHTPOJSIbHYO paboTy
ABnsieTcs oueHka. LLkana oueHMBaHUSA KOHTPONbHOW paboThbl:

OLeHKa «OTIIMYHO» BbICTaBnseTcs oby4varoLeMycs, ecrnvm BepHO BbIMOSIHEHbI BCEe Npeasio-
XXEHHble 3aaHuns, BO3MOXHO AONYyLeHa O4Ha BbluUCnMTeNbHas owmnbka B 3agaHum 2.

OLEHKa «XOpOoLIO» BbICTaBnseTcs oby4varoemMycs, ecnm BepHO BbINOSIHEHO nepBoe 3aa-
HWe, BO BTOPOM 3afaHun UCCreaoBaHbl U NOCTPOEHbI rpadnkm 06omx PyHKLNR, OHO AOMYLUEHbI
OWNGKN B XO0O€ peELUEeHUs;

OLEHKa «yO4OBNEeTBOPUTENBbHO» BbICTaBNseTCA OOyyalolWemycsi, eCnnm BEepPHO BbINOSTHEHO
nepsoe 3agaHve, BO BTOPOM 3adaHuuM BEpPHO WUCCredoBaH W MOCTPOEH rpaduK TOSNbKO OAHOM
yHKLMK,

OLEHKa «HeyaoBMneTBOPUTENbHOY» BbICTaBnseTcAa obyyatolemMycsi, eCcnv He BbINOSIHEHO
nepBoe 3ajaHue, UNn ecnn HeT BEPHOro UCCreaoBaHUs U He MOCTPOEHbI rpadukn HU OOHOW U3
npeanoXeHHbIX PyHKLNIA.

KoHTponbHas pa6orta Ne 4. Kputepruem oueHnBaHWs OTBETOB Ha KOHTPOSIbHYH paboTy
aBnsaeTca oueHka. Lkana oueHvMBaHWst KOHTPOSbHOW PaboThl:

OLeHKa «OTSIMYHO» BbICTaBNAETCS 0OyvatoLLEeMycs, eCnm BEpHO peLleHbl BCe NnpearioxeH-
Hble 3aJaHuns, BO3MOXHO 4OMyLLeHa O4Ha BblYUCnMTENbHas ownbka;

OLeHKa «XOpOLLO» BbICTaBnseTca obyyaroLemycs, eCnm BEPHO peLleHbl CeMb 13 Npeasio-
XXEHHbIX 3a4ad, UnNu peLleHbl Bce 3agayum, HO AoNyLUeHbl OLMOKN B XO4€E peLleHus;

OLeHKa «Yy[OOBMEeTBOPUTENbHO» BbICTaBNAETCH 0byvaloLeMycs, ecnn BEepHO peLleHbl Ye-
Tbipe M3 BOCbMW NPEASsIOKEHHbIX 3a4ad, a pelleHne OoCTarnbHbIX 3aday He MPUBEAEHO UMM OHU
peLLeHbl ¢ rpybbiMn oimbkamu;

OLEeHKa «HeyaoBneTBOPUTENbHO» BbICTaBNSAETCA oby4varolweMycs, ecrnv pelleHo MeHblue
YyeTblpex 3agay Unu B LENOM BCE 3aayn peLleHbl HEBEPHO.

KoHTponbHasa paboTta Ne 5. Kputeprem oueHuBaHMS OTBETOB Ha KOHTPOSbHYK paboTy
sABnseTcs oueHka. LLkana oueHMBaHUSA KOHTPObHOW paboThbl:

OLEeHKa «OTNIMYHO» BbICTaBNAETCS 0byyatoLLeMycs, eCnm BEpPHO peLleHbl BCe NnpearioxeH-
Hble 3aga4n, BO3MOXHO AOMyLLeHa ogHa BbluMcnuTenbHasa ownbka;



OLeHKa «XOpoLUO» BbICTaBMSETCA oby4valoLeMycs, eCnu BEepHO peLleHbl NATb M3 LWeCTU
npeanoXeHHbIX 3agay, Unv pelleHbl BCe 3aayn, HO AonyweHbl oWnbky B Xxoae peLleHus;

OLUEHKa «y4OBMNEeTBOPUTENbHO» BbICTaBNAeTCA obydaloleMycs, ecnv BepHO peLleHbl Tpu
U3 LeCTu NpeanoXeHHbIX 3aaY, a pelleHne octanbHbIX 3a4a4 He NPUBEAEHO UM OHWU peLleHbl C
rpyobiMn owmbkamu;

OLEHKa «Hey[oBNeTBOPUTENbHO» BbICTaBNSAETCS oby4valolemMycs, ecnm pelleHo MeHbLue
Tpex 3ajad unu B LerioMm Bce 3agaun peLleHbl HEBEPHO.

KoHTponbHasa pa6oTta Ne 6. Kputepnem oueHuBaHMA OTBETOB Ha KOHTPOSbHYK paboTy
aBnsaeTca oueHka. Lkana oueHvBaHWs KOHTPOSbHOW PaboThl:

OLUEHKa «OTNNYHO» BbICTaBnseTcst obyyaloLemMycsi, eCN BEPHO pPELLEHbI BCe NPeanoxXeH-
Hble 3aga4n, BO3MOXHO AoNyLLeHa ogHa BbluMcnuTenbHasa ownbka;

OLeHKa «XOpOLLO» BbICTaBnseTca obyyatoLllemMycs, ecriv BEPHO peLleHbl TPU U3 YeTbipex
NpeanoXeHHbIX 3agay, v peLleHbl BCe 3aayn, HO A0oNyLeHbl OWnbKM B Xo4e peLLeHus:;

OLUEHKa «yOOBMEeTBOPUTENbHO» BbICTaBMNsieTCA obyyatoLemMycsi, eCrm BEepHO peLleHbl ABe
N3 YeTblpex NpeanoXeHHbIX 3a4aY, a peLleHre ocTarnbHbIX 3a4a4 He NpMBegeHO UM OHW peLLeHbI
C rpyGbiMmM oLInbKamu;

OLeHKa «Hey[4OBNeTBOPUTENbHO» BbICTaBMSAETCA 00y4aloLeMyCsi, eCrnv peLleHo MeHbLLUE
ABYX 3a4ay 1Unuv B LLeNIOM BCe 3a4a4u peLLeHbl HeBEPHO

KoHTponbHasa pa6oTta Ne 7. Kputepnem oueHMBaHMA OTBETOB Ha KOHTPOSbHYL paboTy
aBnseTcs oueHka. Lkana oueHvMBaHMst KOHTPONbHOM PaboThl:

OLUEHKa «OTNINYHOY» BbICTaBNseTCs 0byyaloLLeMycsi, eCnn BEPHO pPeLLeHbl BCe NPeanoXeH-
Hble 3aga4n, BO3MOXHO AoMyLLeHa ogHa BbluMcnnTenbHasa ownbka;

OLEHKa «XOpOLUO» BbICTaBMNSETCs 00yyatoemMycsi, eCnu peLleHbl Bce npeanoXeHHble 3a-
Aayu, HO aonyLeHbl OWNbKM B Xo4e peLueHus;

OLeHKa «yOOBIEeTBOPUTESbHO» BbICTaBNAETCA 0byyaloLeMycs, eCnm BepHO pelleHa ogHa
13 NpeanoXeHHbIX 3a4adv, a pelleHne ocTanbHbIX 3agay He NPUBEAEHO UMW OHU peLleHbl C rpy-
ObIMU oLLIMOKaMU;

OLeHKa «Heya4OBMeTBOPUTENbHO» BbICTaBNseTCA 00yyatoLemMycsi, eCrnv peLleHo MeHbLLe
OLHOW 3a4ayun uUnu B LIENOM BCe 3a4a4v peLleHbl HEBEPHO.

TecToBble 3aA4aHUA AN NPOBEpPKU TeKyLlen ycneBaemMocTun

1.3AKPbITbIE 3A0AHUA
1.1.®dupmor nocrnaHa aBTOMAalLUMHA 3a Pa3fMyHbIMKM MaTepuanamm Ha Tpu 6asbl. BepoaTHocTu
HanMuus HY)KHOro MaTepuana Ha nepBoi 6ase paeHa 0,9; Ha BTopon — 0,8; Ha TpeTben — 0,7.
BepoATHOCTL TOro, YTO TOMBbKO Ha OHON Ba3e He OKaXKeTCs HY)XHOro MaTepuarna pasHa:
A) 0,398
B) 0,054
C) 0,504
D) 0,014
OtBeT: A) 0,398
1.2. Kakon pasMepHOCTbIO A0SkHbI 0bnagate matpuubl A n B, 4ToBbl MOXHO BbINIO OCYLLECTBUTD
nepemMHoxeHue AB?
A) Konu4yecTBo cTonbuoB MaTpuLbl A JOMMKHO BbITb PABHO KONMMYECTBY CTPOK MaTpuubl B;
B) pasmepHoOCTb MaTpuL MOXeT ObiTb NPON3BOSTLHOMN;
C) konn4ecTBO CTPOK MaTpuLbl A JOMKHO BbiTb paBHO KONMYECTBY CTONOLIOB
D) konnyecTBO CTPOK MaTpuLbl A JOMKHO ObITb PaBHO KONMMYECTBY CTPOK MaTpuLbl B
OTtBeT: A) KONM4YeCTBO CTONOLOB MaTpULbl A JOMMKHO ObITb paBHO KONMMMYECTBY CTPOK MaT-
puubl B

5-21 -3
1.3 Matpuua A= 1 3 BblpOXJEeHa Npu A4 paBHOM:
A)3
B) -1
C)2
D) 1,5

OTtBeT:A) 3



2
1.4 Wnterpan [(3x° —2x)dx paseH
0

A) 4

B) 8

C)12

D) 6

OTtBeT:A) 4

1.5. Ecnu A 1 B — gaHHble MaTpuubl, UMeKLMe OOUHAKOBOE KOMMYECTBO CTPOK, NpUYEeM A —
KBagpaTHasi MaTpuua, TO pelleHneM MaTpuyHoro ypasHeHus AX = B aBnsetcs:

A) X=A"'B
B) X=BA™;
C) X=B'A,
D) X=B/A

Oteet: A) X =A"B

1.6 o oueHkam 3KCnNepToB BEPOATHOCTU OaHKPOTCTBA ANs ABYX NPEAnpUATUA, NPOU3BOLALLMNX
Pa3HOTUMHY MPOAYKUMIO, paBHbl cooTBeTcTBeHHO 0,2 n 0,18. Toraa BEpOATHOCTb TOrO, YTO
00aHKPOTUTCS TONBbKO OOQHO M3 NPeanpUATUN paBHa:

A) 0,308

B) 0,036

C) 0,656

D) 0,288

OtBeT: A) 0,308

10 1
1.7 Onpepenutens [0 2 0 [=0 npu o pasHowm:

1 0 8a-3

A) 0,5

B) 1

C)2

D) -0,5

OtBert: A) 0,5

1.8. Kakoe 13 npuBegeHHbIX YTBEPXAEHWIN SBNSETCA HEBEPHBIM?

A) Npu nepexofe Yepes TOYKY IKCTpeMyMa (PYHKLUNS MEHSIET 3HaK;

B) npu nepexoae 4yepes TOUKy 9KCTpEMYMa NPOU3BOAHASA MEHSIET 3HaK;

C) B Touke aKCTpeMyMa npomsBoaHas pyHKUuM paBHa 0 Unn He CyLLeCTBYET;
D) B TOYKe, B KOTOPOW Npon3BoaHas pasHa 0 nnu He cyllecTByeT, MOXeT He ObiTb SKCTpemyma.
OTBeT: A) npy nepexope Yepes TOUKY IKCTpeMyMa PYHKLUA MEHAET 3HaK

1.9 MatemaTtuueckoe oxupaHune cnyvaitHoir sennumubl Z =4X —3Y, ecu M(X) =6,

M (Y) =5, a cnyvaittbie BennumHbl X 1 Y HesaBucuMbI paBHO
A)9

B) 39

C) 51

D) 69

OTtBeT:A) 9

1.10 Cuctema ypaBHEHUIN Ha3bIBAETCA COBMECTHOWN, ECIN OHa:
A) nmeet xoTH 6bl 0QHO peLLeHne;

B) He nmeet pelueHui;

C) cogoepxuT, No KpanHen mepe, iBa OAMHAKOBbIX YPaBHEHUS;
D) BCe ypaBHEHUS pasfnnyHbl.

OTBeT: A) nmeeT XoTA Obl 0OAHO peleHne



2. OTKPbITbIE 3A0AHUA
(kopoTKue)
2.1 BcTtaBbTe BbIMUCIIEHHOE YNCITIOBOE 3HAYEHME:

OunckpeTHasa cnyyanHas BenuumHa X 3ajaHa pagom pacnpegeneHust
X 2 5 6
P 0,2 0,1 0,7

MaTtemaTunyeckoe oxuganme M (X +7) paBHO

OTBeT: 12,1
2

22 [im X® —6x—27

2 1M —5 - paseH
x>-3 X° +5X+6
OTBerT: 12

2.3 MNocnenoBaTenbHOCTL 3ajaHa PEKYPPEHTHbIM COOTHOLWEHWEM a,,, =a,-a,,, & =2, 8, =5

npu N> 2. Torga YeTBepTbIN YneH 3TON NocneaoBaTeNIbHOCTU paBeH
OTtBeT: 50

2.4 Cncrtema NMHENHBbIX YpaBHEHMWIA, B KOTOPOM BO BCEX €€ YpaBHEHUAX CBOOOAHLIE YNIEHbI PABHbI
HYM0, Ha3blBaeTCs
OTBeT: ogHOpoOAHOMN

4
2.5 Ecnu f(x)= XT— X3 +5X; To 3Ha4eHue nNponasoaHoii f '(1) paBHO

OTBeT: 3
2
n°+2 5 5
2.6 JaHa nocnepoBaTenbHOCTb ¢ —— . YeTBepTbi YNeH 3TOW nocneaoBaTenbHOCTU paBeH
n+
OTBeT: 1,8

2.7 BeposaTHOCTb TOro, YTO CTYAEHT He caacT nepsbl 3k3ameH, pasHa 0,1; BTopon — 0,3; TpeTnn —
0,2. BeposaTHOCTb TOro, YTO CTYAEHT COACT BCE TPU 3K3aMeHa paBHa
OTBeT: 0,504

2

2.8 [Ons dpyHKUMKM y = TOYKOW pa3spbiBa ABMNAETCA TOYKa a, paBHas

X—6
OtBeT: 6

2.9 CKOmMbKO YeTbIpeX3HaYHbIX YMcen MoxHo obpasoatb 13 umdp 0; 1; 2; 3, 4 ecnn undpbl B
yncne NOBTOPAKTCSA
OTBert: 500

4
2.10 Mpw kakom a lim wzl
x> gx” —18x°+3 2
OtBeTt: 10

Kputepun n wkanbl oueHNBaHUA:
[nsa oueHmBaHWSA BbINONHEHWS 3a4aHnn ncnonb3dyeTca bannbHas wkana:
1) 3aKkpbITble 3a4aHUs (TECTOBbIE, CPeAHUNIN YPOBEHb CITOXKHOCTU):
e 1 6ann — yka3aH BEpHbI/ OTBET;
e (0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YACTUYHO.
2) OTKPbITble 3aaHuUsl (TECTOBbIE, NOBbILLIEHHbIV YPOBEHb CNOXHOCTH):




e 2 6anna — ykasaH BEpHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIE YACTUYHO.

20.2. NMpomMmexyTo4yHas aTrecTaums
[MpomMexyToyHas atTecTaums Mo AMCUMMIIMHE OCYLLECTBNSAETCH C MOMOLLbIO Criegytowmx

OLIEHOYHbIX CPEACTB:

— nepeyeHb BOMPOCOB K 3a4eTy, 3K3aMeHY.
— pesynbTaTbl MPOXOXAEHUS TEKYLLMX aTTeCTaLUA — BbINOSIHEHWE KOHTPOMbHbLIX paboT;

- pe3ynbTaTbl BbIMOIHEHWSI CAMOCTOATENbHOWM paboThl.

MpomMexxyToyHas aTTecTaunsi MPOBOAUTCS B COOTBETCTBUM C [NONOXEHMEM O NMPOMEXKYTOY-

HOM aTTecTauunm o6yqa+ou4v|xc9| no nporpamMmmvam BbICLLETO o6pasoBaH|/|9|.

N

18.
19.
20.
21.
22.
23.

24.

25.

26.
27.
28.
29.
30.
31.
32.

lNMepeyeHb BONPOCOB K 3a4eTy, IK3aMeHY:
1 cemecTp

MepeyeHb BOMpPOCOB
MuoxectBa. Onepaumm Hag MHOXeCTBaMu.
OrpaHn4eHHOCTb MHOXeCTBa. TOYHas BEPXHSAS U HWXKHSASA rpaHu MHOXXecTBa. CBOMCTBO TOYHbIX
rpaHen.
Teopema 0 CyLLEeCTBOBaHMM TOYHbIX rPaHen.
OTKpbITble, 3aMKHYTble MHOXecCTBa. KoMnakTHOCTb MHOXecTBa. OTobpaxeHue.
lMoHsATME N-MepHOro BeKTopa, OCHOBHbIE OnpeaeneHus.
Onepaunn Hag BEKTOpaMun, OCHOBHbIE CBONCTBa onepauui.
JInHeHas 3aBMCUMOCTb CUCTEMbI BEKTOPOB.
Jlemma 0 NMHENHON 3aBUCMMOCTWN CUCTEMbI BEKTOPOB, COAEPXKaLLlen HYNEBOW BEKTOP.
Jlemma 0 NMHENHOW 3aBUCUMOCTU AnaroHasibHOM CUCTEMbI BEKTOPOB.

. Basuc n paHr cuctembl BEKTOPOB.

. MaTtpuubl. OCHOBHbIE MOHATUS U ONpPeaeneHuns.

. Onepaunn Hag matpuuyamn. CBoncTea onepawmn.

. Onpepgenutenb MaTpuLbl, CBOMCTBA onpeaennTens.

. Bbluncnenus onpegenutenen 2-ro, 3ero 1 BbICLLEro NOPSAAKOB.

. MoHATHe obpaTHON MaTpuubl. Teopema O CyLeCTBOBaAHUN N HAXOXAEHUN 0B6paTHON MaTpULbI.
. PaHr maTtpuubl. BelumcneHue paHra matpuubl ¢ NOMOLLbIO NpeobpasoBaHui [aycca.

. CNNAY. MaTpu4Ho-BekTopHasd 3anuck CJTAY. MNoHaTtue pewenus CIAY. Knaccndmkaums CINAY

No HanM4no peLLeHnn.

Kputepun cosmectumoctn CJIAY (Teopema KpoHekepa-Kanenn).

MeTogbl peweHusa CITAY kBagpaTHoro Buaa (nxn)

MeToa Kpamepa

MeTog obpaTHoM maTpuLbl

MeTopg Naycca

Pewenune CIIAY npsamoyronsHoro Buga (mxn).O6uee pelweHune, yacTHoe pelleHne, 6asnmcHoe
peLleHne, OrnopHoe peLleHune.

OpHopoaHasa cuctema ypaBHeHUIn. TeopeMa O CyLLeCTBOBaHUM HETPUBMANBHOTO PeLLEHNs
(cnyyan, korga cuctema nxn).

HeobxoamMmoe 1 gocTatoyHoe YCnoBume CyLLeCTBOBaHMSA HETPMBUANBHOMO PELLEHNSI CUCTEMBI
nxm.

dyHaoameHTanbHas cuctemMa peLlleHnn oqHOPO4HOM CUCTEMBbI YpaBHEHNI.

Obuwee pelLeHne cucTembl ypaBHEHWUI B BEKTOPHOW hopMe.

CobcTBEHHOE 3HayYeHne 1 COBCTBEHHbIV BEKTOP MaTpuubl.

CoucTBa COBCTBEHHbLIX BEKTOPOB MaTpuLbl.

OpToroHanbHas 1 OpTOHOPMUPOBAHHASA CUCTEMbI BEKTOPOB.

OpToroHannsaums cMCTeMbl BEKTOPOB.

CobcTBEHHbIE BEKTOPbLI CUMMETPUYECKOW MaTpuLbl. ANrOpuUTM NOCTPOEHUST OPTOHOPMUPOBAH-
Horo 6asuca.



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

MpuBeaeHve kBagpaTHOW MaTpuLbl K AnaroHanbHOMY BUAY.

OpToroHanbHble MaTpuubl. [ocTpoeHne opToOroHansHON MaTpuLbl.

MoHsaTMe kBagpaTuUdHOM bopMbl. CTaHAAPTHBINA U KAHOHUYECKUA BUALI KBagpaTUYHOM (hopMbl.
MprBeaeHne kBagpaTUYHON (POPMbI K KAHOHMYECKOMY BUAY.

NocnegoBatenbHOCTU. [lencTBus Hag HUMMN.

OrpaHun4eHHble U HeorpaHMYeHHbIe NOCneaoBaTENbHOCTY.

BeckoHe4vHo manble, 6eckoHeyHo 6onblune nocnegoBaTensHOCTU. CBA3b MEXAY HUMMN.
CBolicTBa 6eckoHeYHO Marblx nocreaoBaTenbHOCTEN.

Cxopswmecs nocnegosaTenbHOCTY.

TeopeMa 0 eANHCTBEHHOCTU Npeena CXoasLwencsa nocnenoBaTenbHOCTY.
Anrebpanyeckas cymma, nponsBeaeHne, YacTHOE CXOOSALLMXCSA NocneaoBaTeNbHOCTEN.
lMpenensHbIn Nepexo B HEpPaBEHCTBAX.

Teopema 0 Tpex nocrneaoBaTenbHOCTSX.

MOHOTOHHbIE NOCNefoBaTENbHOCTW.

Yucro e.

Teopema 0 BIIOXXEHHbIX MPOMEXYTKaX.

2 cemecTp

MepeyeHb BONpoOcoOB
MoHaTtne dyHkumn. Cnocobbl 3agaHus.
Mpenen dyHKuMM B Touke. MNpasbin, nesblv npeaensl oyHkumn (no MNenHe n no Kown).
Mpenen dyHkumMm Ha 6eckoHeyHocTn (no MenHe n no Kowwn).
TeopeMbl 0 npegenax yHKuuu.
MepBbI 3aMevaTenbHbIN Npeaen.
BTopown 3amevaTtensHbln npeaen.
BeckoHe4HO manble u 6eckoHeYHO Gornblune pyHKuMN. CBA3b MEXOY HUMM.
CpaBHeHne 6eckoHe4HO ManbiX YHKLWIA.
HenpepbIBHOCTbL yHKLUMN.
10. Toukn paspbiBa oyHKLMM (NEPBOro poga, BTOPOro poaa, yCTpaHMMbI paspbiB).
11. Teopema 06 apudmMeTU4ECKMX CBONCTBAX HENPEPbLIBHBIX (OYHKLMA.
12. Teopema o cBA3N gudbdepeHUnpyeMocT yHKLUN 1 CyLLLeCTBOBAHNEM NPON3BOSHON.
13. CBs3b HeNpepbIBHOCTM 1 AnddepeHUnpyeMocTu.
14. OndpdepeHunan doyHKumn. F'eomeTpnieckun cmbicn audpdepeHunana.
15. beckoHe4HOo Marble, 6eckoHeqHO Bonblume PyHKUMK. CBA3b MeXay HUMU.
16. CeorictBa 6€CKOHEYHO ManbIX YHKLMWNA.
17. MNMpaBnna cpaBHeHNA 6ECKOHEYHO MarnbIX U 6ECKOHEYHO BOMNbLUNX DYHKLMNA.
18. OudbdhepeHumpoBaHne CyMmbl, PasHOCTH , MPOM3BEAEHNS U YACTHOMO ABYX (PYHKUWA.
19. MpownseoaHble dyHKLMI

y=x", neN, y=cosx, y=sinx, y=tgx, Vy=ctgx,

y=Ilog, x,a>0a=1.

20. Teopema 0 Npon3BOAHOM 0BpaTHOM OYHKLUN.

_y=a*,a>0a=1,
21. NpousBoHble PyHKLNIA .

y=arcsin X, y=arccosx, Yy=arctgx,, Y= arcctgx.
22. QndpbpepeHunpoBaHne CnoxXHOM OyHKLUN.
23. NMpuem norapudmuyeckoro anddepeHumnposanns. NponssogHasa yHKUUN
y=x%, aecR.

24. .NMpoun3BoaHble BbICLUNX NOPSAKOB.
25. AndhdepeHumansl BbICLUMX MNOPSLKOB.
26. BospactaHue 1 ybbiBaHNe OyHKLMU B TOYKE.
27. .NoHaTne nokanbHOro akcTtpemyma dyHkuun. Heobxogmmoe ycriosue.
28. . Teopema Ponns.
29. .Teopema JlarpaHxa.

30. .Teopema Kowuu.
31..YcnoBnst MOHOTOHHOCTU OYHKLMK Ha UHTepBane.

CoNoO~MWNE



32.
33.
34.
35.
36.
37.
38.
39.

40.
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.
68.
69.
70.
71.

CoNorwWNE
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11.
12.

.®opmyna Tewnnopa.

.NepBoe gocrtaTto4Hoe ycrnosume aKCTpeMyma.

.BTopoe goctaTtoyHoe ycnosue akcTpemyma.

.OKCTPEMYM (PpYyHKUUN He anddepeHunpyemMon B JaHHON TOYKeE.
.HanpaeneHune BbINykNocTn 1 To4kn nepermnda rpadmka dyHKUMN.
.Heobxogmmoe ycnosume Toukn nepernba.

JocTaTtoyHoe ycnosme Toukn nepermba.

AcumnToTbl rpaduka dpyHkunn.lMoHsTne nepeoobpasHon. OCHOBHbIE CBOWCTBA (fleMMa,
Teopema).

lMoHATMe HeonpeaeneHHoOro nHTerpana.

MeToq 3ameHbl NnepeMeHHOMN.

MeTon MHTErpMpoBaHns NoO YacTAM.

OCHOBHbI€ TUMbI MHTErpanoB HepyLLMXca NO YacTaAM.

Teopema 0 npeacTaBneHUn paumoHanbHOM (OYHKUMN B BUAE CYMMbl 3fieMEHTapHbIX OpO-
Oeli ¢ HeonpedeneHHbIMK Ko3dhdrUNEHTaMN.

MeToa HeonpeaeneHHbIX KoahpuumMeHToB.

OCHOBHbI€ TUMbI MHTErPanoB OT pauMOHarbHbIX QYHKLWNA.

WHTerpmpoBaHne TpUroHOMETPUYECKNX OYHKLWA.

MHTerpmpoBaHne HEKOTOPLIX MppaLMOHanbHbIX YHKLMNA.

MoHsATME MHTerpaneHOM CyMMbl. TeoMeTpUYECKnn CMbICH.

lMoHsATME onpeaeneHHoro nHTerpana.

OcHOBHble CBONCTBA OnpeaesieHHoro nHTerpana.

WHTerpan ¢ nepemMeHHbIM BEPXHUM Npeaenom.

dopmyna HbtoToHa-JlenbHuua.

3ameHa nepemMeHHbIX B OnpeaeneHHoOM UHTerparne.

dopmMyna MHTErpupoBaHns rno 4acTsiM B onpeaeneHHoOM UHTerpane.
MpnbnmxeHHoe Bbl4MCeHEe ONpeaeneHHoro nHTerpana.

HecobcTBeHHbIE MHTEerpanbl ¢ 6eCKOHEYHbIMU Npeaenamu.

HecobcTBEHHbIE MHTErparnbl OT HEOrPAHNYEHHBIX YHKLNNA.

OnpegeneHune YNCoBOro psaa, YacTUYHOM CyMMBbI, CXosLerocsa paga.
CBoKncTBa CXOOALLMXCSA YMCIOBbIX PAOOB.

Heobxoanmoe ycrnosme cxoguMoCTK YNCNOBOro psga. MapmoHnyeckni psga.
Heobxoanmoe 1 4ocTaToyHOEe YCNoBME CXOANUMOCTU psaa C HeOTpULATENbHBIMU YEeHaMMW.
Mpun3Hak cpaBHEHUS.

MpusHak Jonombepa.

MHTerpanbHbin npusHak Kowu. Mpumep.

3Hakouepeayowminca pag. NpusnHak JlenbHuua.

3HakonepeMeHHble psabl, UX CXOAUMOCTb. ABCOMOTHAs M YCIOBHAs CXOAUMOCTb.
CTteneHHble psabl.

Teopema Abens.

Teopema 06 MHTepBane cXoQMMOCTW CTENEHHOro psiaa.

Teopema 0 paguyce cxoguMOCTM CTENEHHOrO psaa.

3 cemecTp
MNMepeyeHb Bonpocos

MeTpuyeckue, NMHENHbIEe, HOPMUPOBAHHbIE, EBKNNAO0BLI NPOCTPaHCTBA.
MoHaTne doyHKuMKM N nepemeHHbix. MNpegen PyHKUMM N NepeMeHHbIX.
HenpepbIBHOCTb OYHKLMN N NEPEMEHHbIX.
HenpepbIBHOCTb PYHKUUU N NEpEMEHHbIX MO OAHOM N3 NepeMeHHbIX.
HenpepbIBHOCTb CMOXHON OYHKLNN.
YacTHble nponsBoaHble PYHKUUN N MEPEMEHHBbIX.
OunddepeHumnpyeMocTb OYHKLUUN N NEePEMEHHbIX.
OunddepeHumnan dyHKLMM N NEepEMEHHbIX.
AnddepeHumpoBaHe CoXHON YHKLNN.
lMpounsBoagHas no HanpasneHuo. pagneHT.
YacTHble Npon3BoAHbIE BbICLUNX NOPAAKOB (DYHKLMU N NEPEMEHHBbIX.
AnddepeHuman BTOpOro nopsiaka yHKUMM N NepeMeEHHbIX.
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. KBagpatunuHaa dopma. Kputepun Cunbectpa.

. JlokanbHbIN 3KCTPEMYM DYHKLUMM N nepeMeHHbIX. Heobxoaumoe ycrnoBme nokanbHoro
3KCTpemMyma.

. JlocTaTo4HbIEe YCNOBMWS NOKANbHOMO aKCTPEMYMa (OYHKLMN N NepeMeHHbIX.

. HesaBHble doyHKumK. [ponsBogHas HESIBHOM (DYHKLUMMN.

. YCNOBHBbIN 9KCTPEMYM.

MeTtog MHOXMTENen JNarpaHxa.

MoHsTME ncnbiTaHus. NpoCcTPaHCTBO 3NIEMEHTAPHLIX COOLITUN.

Onpegenenne cobbiTuii. Buabl cobbituin. [JencTBmsa Hag cobbITUAMMN.

Knaccuyeckoe onpegeneHve BepOSTHOCTMU.

OTHOocUTENbHas YacToTa. YCTOMYMBOCTbL OTHOCUTESbHON YacToThI.

CraTtuctnyeckas BEpOSATHOCTb.

"eomeTpuyeckaa BEPOSATHOCTb.

BbluncneHme BepoAaTHOCTEN C MCNONMb30BaHNEM KOMOUHATOPHBIX CXEM.

[MpocTpaHCTBO aneMeHTapHbIX McxodoB. CobbiTMe U ero BEpOATHOCTb.

MoHsiTne 06 anrebpe MHOXeCTB 1 g-anredpe. Akcnomsl Konmoroposa.

lMoHsATME BEPOATHOCTHOIO NPOCTPaHCTBA.

Teopema CnoxeHusi BEPOATHOCTEN A5 HECOBMECTHbIX COBbITUIA.

Teopema CnoxeHusi BEPOATHOCTEN A1s1 COBMECTHbIX COBbITUI.

YcnoBHasa BEPOATHOCTb. Teopema YMHOXEHUSA BEPOSATHOCTEN.

HesaBucumble cobbiTvs. Teopema yMHOXEHUSA ANa HE3aBUCUMbIX COObITUN.

BeposaTHOCTb NosiBreHnst XoTst Obl OAHOrO COBLITUA.

dopmyna NofHON BEPOSITHOCTW.

dopmyna baneca.

HesaBucnmble ncnoitaHus beprynnu. Teopema bepHynnu.

HaunBeposiTHenLwee 4YMcno nosiBneHus cobbITMs B NOCNeAoBaTENbHOCTM HE3AaBUCUMbIX UC-

NbITAHWIA.

dopmyna MNMyaccoHa.

MpunbnmkeHHble dopmynbl MyaBpa-Jlannaca (nokanbHas u nHTerparnbHas Teopembl Myas-

pa-Ilannaca). Cnegcteue nHterpanbHon Teopembl MyaBpa-Jlannaca.

MoHATNe cnyyYanHom BENNYUHBI. [JAUCKPETHBIE U HENPEPbIBHLIE CIyYalHble BENNYMHBI.

Pan pacnpegeneHusa oUCKpeTHOW CnyYyanHon BENUYUHBI.

DyHKUMA pacnpefeneHns cry4yanHom BENUYMHbLI U ee CBOKMCTBA.

[MNoTHOCTL pacnpedeneHns BEPOATHOCTEN HENPepbIBHOW CryvyarHOW BENWYMHBLI U ee

CBOWCTBA.

MaTtemaTundeckoe oxumagaHue AcB 1 HCB. CBOMCTBA MaTeEMaTUYECKOrO OXMAAHWS.

.ducnepcua ace n Hee. CeoncTBa gucnepcun.

Moga, meanaHa, acCMMMeTPUS, aKcLiecc.

KBaHTunK. NoHATME NPOLEHTHOMN TOYKN.

HavanbHble 1 LeHTpanbHble MOMEHTbI CyYariHbIX BENNYMH, CBA3b MEXAY HUMMW.

BuHOMManbHbIN 3aKoH pacnpeneneHus.

"eomeTpuyeckoe pacnpegeneHue.

'MnepreomeTpuyeckoe pacnpenerneHue.

3akoH lNyaccoHa.

PaBHOMEPHbI 3aKOH.

MokasaTenbHOe pacnpegeneHue.

HopmarnbHbIn 3aKOH.

BbluncneHme BeposaTHOCTM nonagaHns CriydaMHon BENNYMHbI, MOAYUHEHHON HOPMAasbHOMY

3aKOHY, B 3aflaHHbIN MHTepBan. [paBuno «Tpex curm».

MoHsTME 3akoHa BonbLINX YnCen.

HepaBeHcTBO YebblilweBa.

. Teopema Yebbiwesa.

O606weHHas Teopema Yebbiwesa.

LleHTpanbHas npegensHasa Teopema.

"eHepanbHas COBOKYMHOCTb M Bblibopka. BbibopouHoe pacnpeneneHme.

BapuauunoHHbIn psag, ero xapakrepucTuku. 'mctorpamma. MNosimroH.

. AMmnupuyeckas OyHKUNA pacnpeneneHms n ee CBOMCTBRA.
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65. Yncnosble xapakTepuCTUKM BbIGOPOYHOro pacnpegeneHus: BbibopoyHoe cpedHee, BbliOO-
poYyHasa aucnepcus, MeamaHa, acMMMeTPUs, aKCLEeCC, BbIBOPOYHbIE MOMEHTbI.

66. [NoHATHe oueHkn napameTpa. CBOMCTBA OLIEHOK: COCTOATENbHOCTb, HECMELLEHHOCTb, a-
PEKTUBHOCTb.

67. "HTepBarnbHble OLLEHKN NapaMeTpoB pacnpeneneHus. [loseputenbHbld MHTEpPBarn.

68. OueHkn ans BblbOPOYHOro CpeaHero 1 BbiIOPOYHON gucnepcun.

69. Onucanue runoTes. [pocTblie U CNOXHbIE TMNoTe3bl. Hynesas v KOHKypupytoLwas runoTessi.

70. KpuTepun npoBepkn CTaTUCTUYECKUX TMNOTES.

71.YpoBeHb 3HAYMMOCTU U MOLLHOCTb kputepus. Owmnbkn NnepsBoro n BTOpPOro poaa.

72.MpoBepka rmnoTes o0 3akoHax pacnpeneneHuns.

73. Kputepuin cornacus.

74.poBepka rmnoTes 0 paBeHCTBE CPeaHNX U ANCNEPCUN.

MNMepe4vyeHb NpaKTUYeCKNX 3aJaHUN
1) Onpegenute crnegyroLmne MHOXECTBA:
a) nepeceveHne YeTHbIX N HEYETHbIX YNCET,
6) nepecevyeHe MHOXECTB LieNbIX N YETHbIX YNCEeTT;
B) 06beanHEeHNEe MHOXECTB YETHbIX M HEYETHbIX YMCEN;
r) pa3HOCTb MHOXECTB LiefbIX M YETHbIX YNCen.

2) Haubl Tpn mHoxectea: A=[-2;8]; B =(-4;11); C =[0;9).
Haitaute  cnegyiowme wmHoxectea: ANBNC; (AuB)NC'; AUuBUC;
(AnB)uC.

3) lMpoBepuTb rpadmyeckn cnpaBeaMBOCTb PaBEHCTBA:!
(AuB)NC=(AnC)u(BNC).

4) [MpoBepuTb rpacdmyeckn crnpaBeaIMBOCTb CreAYHOLLIMX PABEHCTB:

AUB=BUA;
(AuB)NC=(ANnC)u(BNC);
ANB=BnNnA;

(AnB)NC=An(BNC);
(AuB)UC=AU(BUC);
(AnB)uC=(AuC)n(BUC)
(AuB)=ANB;

(AnB)=AuUB;

(AnB)\B=A\B;

. An(BUC)=A\(A\B)n(A\O);
(A\B)nC=(AnC)\(BNO);

. AnBNC=A\(A\(BNC));
(AnC)\B=(ANnC)\(BNO);
.(A\B)U(A\C)=A\(BNC);
(ANC)u(BNnD)=(AuB)n(CuD);
.(B\C)u(B\A) =A\C;
.A\C=(A\B)u(B\C);
(A\B)nC=(AnC)\(BNC)=(AnC)\B;
.(AuB)\C=(A\C)u(B\C);
(AnB'YuB=AUB,;
.(AnB)\C=(A\C)n(B\C);



22.((AmnD)u(BuUD) =(AnD)u(B UD);
23. A\(BNC)=(A\C) U (AUB):
24.(A\B)uC=((AuC)\B)u(BnC);
25.(A\B)\(C\D) = (A\(BUC))U((AnD)\B).

1. Bblumcnuth BbipaxeHue X = ((151 — B) # C)T # DT

3 5 1 3 2 4 2 1
A=|1 2 1| B=|1 0 3 C=(3 0 D=3 5 1)
3 5 0 2 1 0 1 2
2. BbluncnnTe BbipaxeHne X = (AB — 3CT)T
2 2 1 -3
A=1[3 B=(7 2 4) Cc=|3 2 -1
1 2 -1 0
3. Bbluucnure Bblpa)KeHVIeX — (ABC + ZD)T
2 3 -1 3 1 2 0
A=1-1 2 o0 B=|2| €C=(2 5 1) D=3 2 -5
2 1 3 1 5 1 3
4. Bbluucnure Bblpa)KeHVIeX — (AB)T + (CD)T

2 3 -1 4 2 1 3
A=[{1 -1 0 B=(1 6 2| C=(2| D=2 -1 3)
2 3 0 0 2 3 4

5. BoblumncrnTe soipaxerne X — AB — BC + 5C

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

1 2 2 5 2 3
1. (2 1 —2) detA=? 2 A=(4 3 2 detA =?

2 =2 1 2 3 1

1 4 3 1 2 3
1. A=(3 2 -1 detA=? 4 A=|2 2 3 detdA =7

5 6 3 3 3 4

2. Hangute obpaTtHyto maTpuuy:



2 1 1 3 —4 5
A= (1 0 2) A=14 -6 2
3 1 2 3 -5 -1

2 5 7 1 2 5
A=(6 3 4 A= 3 -4 7
5 -2 -3 -3 2 =5
2 2
-1 3 4
5. Pewutb MaTpuyHoe ypasHerne:a) X-| 1 -1 0= s 3 1;
-1 2 1
2 11 -1 1
6)|4 6 5[-X=| 3 4].
3 5 4 -2 1

6. Hamgute obwee n 6a3ncHoe peLleHns CUCTEMbI ypaBHEHUNA:
(2% +3X, + X, + 6%, + 9%, =2

X, — 2Xg + 2X, + 3%, =—7

2X, + X, + 4%, + 2X, + 3%, =3 /
13X, +2X, +5X; +4X, + 6%, =1
[— X, +3X, +3X; +4X, + 5%, =7
6X, + 2X, +2X, — X, =2
—3X, + X, + X, +2X, =5

11X +3X;, +3X; + X, —X; =-5

7. Wccneposatb OOHOPOAHYIO CUCTEMY Ha Hannyne y Hee HETpUBUaArNbHOro peLueHnaA:
(3%, — X, + 3%, + 2%, =0 (X, —2X, + 3%, —4x,=0
5%, —3X, +2X; +3X, =0 X, +2X, =X, =X, =0

; 6 :
X, —3X, —5%X; —7X, =0 ) X, — X, +2%,—3X, =0

/X —5X, + X, +4x,=0 X =X, + %, —2X, =0

8. Pewwuntb MeTogoM 06paTHOM MaTpuLbl CUCTEMY YPaBHEHWI, NPpeaBapUTENbHO BbIYUCINB
obpaTtHyto maTtpuuy metogom lfaycca:

(4%, + 4%, — X, =8 2X, +2X, — X, = 4
a) 16X +8X,+6X, =-5;6) {3X, +4X, =5
X+ X, + Xy =2 X, + Xy =—2

(2%, —3X, — X, =—6
B) < 3X, +4X, +3X; =-5.

X+ X, + Xy =2



9. PewwuTb cuctemnbl ypaBHeHUn metogom Faycca:

(X, + X, +3X, —2X, = 6 [2X, + 7%, + 3%, + X, =5
" 2X; — X, +3%; +9X, =3 6) X, +3X, +5X; —2X, =3
— X, + 3%, + 2%, +4X, =8’ X, +5X%, —9%, + 8%, =1
13X, +2X, — X3 + X, =3 15X, +18X, + 4X, +5X%, =12
(2%, + 3%, — X, + X, =3 (2% — X, + 4%, + X, =9
3X, — X, + 2%, + 4%, =8 X, —2X, = 3%, — X, =—1
i X, + X, +3X, — 2X, = 6 0 2X, + X, + 4%, — X, =11
= X, +2X, +3X; +5X, =3 13X, —2X, + X; — X, =9

1. Ceolicmea npedenos. Packpbimue HeonpedesieHHOCMuU — .

HanTtu npegensi:

. X2 —4x+1 . 1+sin 2x
1. lim——FF . 2. lim ——————,
X—>2 2X+1 x»>z141 — c0oS 4X
2
3. lim (X% — 7x + 4) . 4 lim X —3%+2
X3 o1 X2+ X+ 4
5. lim (sinx— 2X). .1
X—)/[/Z(S C052x) 6. lim (= x® —x+2).
x—>4 "2
. 2
7. lim \/3+4\/2X3 i 3. IimX _4_
X—>2 X3 2 X—2
. X—2 . X2—9
9. lm -—r—-. 10. lim
x>2 X°—3X+ 2 x>3 2 —92x —13
. x?2-25 . X°-5X+6
11. lim ————— . 12. lim
x>5 xX—5 x>3  X—3
. XP—x=2 . X2 —4
13. lim ———. 4. M ———.
x>-1 x*+1 x>2 X° —3X+ 2
. tgx . sin X—Cos X
15. lim — 16. lim ——M——
x> Sin 2X x>zl4  COS 2X
. 3Xx+6 . Sin2x—cos2x-1
17. lim —— . 18. lim : .
x>-2 X° +8 x—>zl4  COSX—SIN X
1. lim—% 20 Iim3 x-1
x>0 \J1+3x —1 Cxol x =1
) 1+ Xx—4/1-X ) 1-tgx —./1+tgx
21.I|m\/ J . 22.I|m‘/ g_ ‘/ g .
x—0 X X7 sin 2)(

0
HeonpedeneHHocmu euda —
0




Hantu npegensi:

o 2x% -1
1. I|m2— .
x—w0 3X* —4X
. Bx2—3x+2
3. |Im2—.
x>0 2X° +4X+1
2 1
5. lim 5+ 2
x—w| 1— X
o X2+2X+3
7. lim

x>n 2X° +3X+4

HanTtu npegensi:

. Sin4x
1. lim .
x>0 X

. tgx
3. lim g_.
x>0 X

. 1-cos2x
5 lim ———.
x—>0  XSin X

7. lim — .
x=05In 3X

9. Iim
x—0* X

X—>+o0

11— Cc0S2X

. 53 —7x
2. I|m—3.
x>0 1—2X
i 3x+1
4. lim

x> \[3x% 41
im 1+3+5+..+(2n-1)

6.li
nso  14+24+3+...4+Nn

) X+3
8. lim — .
x>0 2X° +3X+4
sin X
X

lMpeden omHoweHus npu X —> 0

. X
SIn—

2 lim—3 .
x=>0 X

L, X
sin? =

4. lim

x—0 X2

Jim_ SN
x>0 /x+2—~/2
s, lim—Sm4x_
x>0/ X+1-1
1-cosx
.

10.lim
x—>0 X

4. HeonpedeneHHocmu euda O — O u 0-

1. lim (Vx*+3x—Xx).

. ( 1 2 J
2. lim - .
-1 x-1 x°-1

3. im (VX% +3x+1—/x2 - 3x—4)

X—>+00

. 1
5 lim| ———
x=0| sin“ X

7. lim (x—+/x*-9).

X—>+00

cos? X

9. lim ( >IN X —tgzxj.

X—>m/l2

4sin 2

4. fim (VX2 +x+1-/x2=x).

X—>+00

6. lim (x—\/x2 -X+1).

X—>+00
: 7X
8. Ixm(l— X)- tg rx

: ( 1 12 J
10. lim - — .
x->2( X—2 X -8




x3 NG
11. lim lim x—— tgx .
Hoo(3x -4 3x+2j 1 X—>1 /2( ) J

Bmopou samevyamernbHbIl npeders

HanTtu npegenei:

1. Iim(l— §j .
n—o0 n

n+3
3. Iim(1+ ﬂj .
n——o0 n

5. lim(1— 4x J&)7/*

> |im(1—i) |
n—oo 3n

4.lim(1+ 2x}'*.

. n \"
6. lim| —— | .
n—ool N+1

x—0
- 2X—1 2x - 1 n+4
7. lim 8. lim1+=| .
X—>00 2X-|-1 n—o0 n
n
[n 3) 10. lim n(In(n +3)—Inn).
. lim n—co
n—o0 n
11. Ucnonb3sysa onpegeneHne npegena pyHKUun gokasaTtb, YTO:
1) I|rT21(3x 5) =1,
X—
2) Img(Zx 5)=7;
3) I|rr2](3x+5) 11;
X—>
X—1
4) lim =2;
) x—>1\/— 1
5) I|m2x =4.

12. fokasate, uto [IM(2X—1) = 3. Haiitn Takoe &, uToGLI Ans ‘X—2‘<5 BbIMNOMHSANOCH
X—>2

1f(x)-3=|(2x-1)-3<0,01.

13. CchopMynmpoBaTh Ha “s3blke € — O ” M Ha “si3blke NOCEA0BaTENLHOCTEN” ONpeaeneHus:
1) 6eckoHe4yHO BonbLion PyHKUUK; 2) BECKOHEYHO Manov YyHKUMK:

a)npn X —> 400 ; 6) npy X —> —00 ; B) npn X —> 00 ; r) npun X—>a+;,u,) X—>a .

14. CpaBHUTbL BeckoHeuHo Marnbie B Touke X = 0 dyHkumm:

1) a(X)=sinXu F(X)=X;

2) a(xX)=sin X n £ (X)=sin X;

3) a(X)=1-cosxun F(X)=X.

sin 5x
15. Micnonb3ys cpaBHeHWe 6eCKOHEYHO MarbiX (PYHKLUWIA HaUTK lim .
x>0 X+ X°

16.CpaBHUTL 6eCKOHEYHO BorbLume PyHKUMK:



1+ X

1) 0((X)= Mﬂ(X):lBTO‘-IKe x=0;
X

2) a(X)=X"+Xu B(X)=3X—2 npn X —> 0

3) 0!(X)=3X2+1V|ﬂ(X)= x* -5 npy X —> o0;
lMoHssimue npou3godHoUl

1. Hantmn —, ecnu:
AX
a) y=ax’+bx; 6)y=ax’; B)y=x+£
X
2. cnonb3y4a onpegeneHne NponsBoaHON, HAanaUTe NPon3BoAHbIE (DYHKLUNIA B TOYKE X = Xy
1. f(X)=3x+2; 2. T (X) =5x?;
3. f(X)=-3x*-5x; 4. T (x) =2x%;
1 2
5 f(xX)=—: 6. f(X)=—:
(=" (="

BbiqucneHue npou3eodHbix
HanTtn no coopmynam nponsBogHble OT OYHKLNA.

X3

1, y=€—2x2+4x—5. 2. y=x*"+3x*—2x+1.
4 L)

3. y=63x—-44x. 4. =[1——j .

y y x
5. y = 4x> —3sin x + 5ctgx .
6. Y =3/X +4C0SX— 2tgx + 3.
7. y:3+4x2+i/F+i2+sin X+ COS X.

X

8. Y= X" COSX. 9. y = x°Cctgx .
10, y = COSX 1y - 2

' x2 X%+l

3
12. f(x) = % — X%+ x; Bomcrums T (0), (1), f (-1).

13. f(x)=x* - 2—12; orvcrnTs T (2)— f (=2).
X

lMpou3eodHasi crioxHoU pyHKUUU

HanTtn nponsBoHble OT (PYHKLMI:
1. yz(—z. 2. Y =4/C0S4X.
1-x )5

3.y =~/2x—sin 2x. 4. y=(sinx)".



5 yz,/z—sin5 6 y:COSZ[Z_E]
' 2 2 ' 4 2)

_ 1+sin2x

1-sin 2x
lMpous3eodHbIe nozapumuyecKux u rnokasamesbHbiX QyHKUUU

+ 19 2X. 8. y=1gsin cosX.

HanTtn nponsBogHble OT OYHKLUWIA:

1.y =In(x? + 2x), 2. y=Insin x—%sin2 X.

3. y=|n(\/§+x/x—+1). 4.y=1In 1_2)(2.

5. y = 2v/X — 4In(2+/X). 6.y=C_OS;X+Intg§.
sin“ X 2

7 y=In(e” +e* +1). 8. y=1In e“xtl'

9. y = In(ctgx + /1+tg*X). 10, y = 5073

11. y=5‘/lnsinx%3. 12. y = In(x- sin xv/1—x?).

[Mpou3eodHble 06pamHbIX MpU2OHOMEMPUYECKUX QOyHKUUU

HainTtn nponsBogHble OT OYHKLUWINA:

1. ¥y =~/1-x* +arcsin X. 2.y = X—arctg x.
3. y = arcsin V1 4x. 4.y = arccos(l- 2x).
1+ X
5. y = arcctg 1o 6. y = xv1—x* +arcsin x.

\‘

. y=arcsin (%). 8. y = arctg x+|n‘/i—§.

9. y=x(cosIn x+sin Inx). 10. f(x)=arcsin X—_l; naimn f (5).
X
. -2 x—-1
11. y=Insintge 2. 12. y=Incos——.
X
: T V2 X
13. y=xsin| Inx——|. 14. y = —arctg —.
y ( 4} Y= R
3. x*+1 1, x-1 1
15. y=—In——+=In——+ —arctgx.
4 x°-1 4 x+1 2
16. y =— +Intg x.
y 2sin? x J

lNpou3800HbIe 8bicUIUX MOPSIOKO8

1. Hantn nponssogHble BTOPOro nopsiaika ot OyHKLMNA:



4) y:e_xz; 5) y = ctg X; 6) Yy = arcsin g;

2. Haintn nponsBoaHble TpeTbero nopsaka ot OyHKLNA:

1) Y =C0S* X; )y =" 3) y=Xx*-sin x;
X

X x X
4)y=mdgE; 5) y=X-€; 6) Y =€ - COSX;
3. HanTtu npounsBoaHble N-ro nopsaka ot pyHKLUMiA:

X
1) y=e ?; 2) y=Inx; 3)y=x/§;
4 y=x"; 5) y =sin X; 6) ¥ =COS” X:
7) y = 2% 8) Y = : 9) y=sin’X:
)Y )Y 1+ 2% )Y
LuggbepeHyuan pyHkuuuU

Hantn gndpdepeHumnans QyHKUUNA:

1. y=x*=3x" +3x; 2.y =1+ X*;
3. y=sin®2x; 4.y =In(sin v/x )
1 )

5.y =g ©X 6.y=2";
7. y=arctgvVx?+1; 8. y=Xx>-sin/x:
WccnepoBatb OyHKLMM U NOCTPOUTL rpaddnkm (pyHKLNIA:
3
1.y=§;+x% 2.y =X +6x+9X;
X2 (x+1¥
3. Yy=—F—7; 4.y == ;
X" -1 X+ 2X
3
5. y= §X4 6. y=(x+1)x-2Y;
X —

X

TGy sy =30c+1f ~3/x-1

HanTtn nHterpansi:

1. j(x2+2x+ijdx.

2 1[%_#}”.

X
8
3. [ (Vx +¥/x)dx. 4 Ile 4+ Six.
X
2
5. [ ctg®xdx. 6. (320 Xy,

cos? X



. f COS 2X

cos? xsin? x

3

dx .

S

11. jsinzzdx;
2

1 1
13. j[x2—25+ —x2+5]

2

dx .
X2 +1

15. |

17. [ (2 +e*)dx.

19. [ € (2+
sin®

X

21. j(x43dx

23. | —dx

7o
- j3tg X+ 4
sin® x

27. [ cos 3xdXx.

20. [e~>dX.

X —X

dx.

)dx

31. [(e2 +e 2 )dx.
33. [ (3—2x)*dx.

30. [ ctgxdx.
COS 2X
41. j _
Sin X COS X

dx.

Zde.
X

dx.

dx

g [— >
cos? xsin? x

12.  cos® gdx .

14. | (\/;T_l)adx.

V1+ X2 —1—-x?
16. | d
N1-x*

32. [+/4x—1dX.
34. j3\/5—6xdx.

36. |

38. J. _3€2X
40. [ tgxdx.
sin X
2 [N 2
1+ 3cos X

dx .

x2+1

dx.



47, :
/ V1-2x—x?

a9. [ xIn(x—1)dx.
51. [In(x* +1)dx.
53. [ xe™dX.

55. jexsin xdX .

57. [ (1+ 2cos x)°dX.

3
cos® x
59. j dx .

67. [ (1—sin2x)°dx.
69. [ cos*xdx.

dx

3+CoS X
2X+7

3 IS X2+ X — 2
x*—2x3+3x+4

71. |

75. | dx.

1+ %3
X° _X+1dx.
x?+1
dx

B
81. [ X+/5— xdXx.

77. |

" jL
X>+4x+5

dx

\/x2+2x+3'

® j\/4x X’
50. [(Inx)'dx.

52, j\/;Inxdx.

a6. |

54. [ x%e 2 dX.
6 JIn xdx.

X2

- jsin X

COS X+ Sin X
2.j :
sin 2X

dx .
64. jsin3x cos? xdx.

66. [ sin” 3xdx.

68. [ (L1+2cosx)“dX.

70. [sin® xcos® xdx .
2 [ I
1+ 3sin? X
f S5x+2
2

dx
+2x+10

76.]3)( +3x° +1dx.

x?+1
78.1—2x + 4x? —1d

1-x?

x3dx

80. | :
VX +2

X
82. |

—— dx
V2x-1




dx

dx
83. [————. 84. | :
Ix’\/4x—x2 (X+DVX> + 2%+ 2
X+1 dx
85. 86. | .
I X~/ X (X —D/x* = 2x

87. j\/16—x2dx. 88. [v3+2x— x2dX.
89. [\4X+ x> dX. 90. j—zed .

e +1
o1. j . 92. | e+ .
e* +2 e -1
Bbluncnntb onpeaeneHHble MHTerparnbl:
2 2, 1
1. [(3x° =1)dx. 2. [(x* +—)dx.
0 1 X
1 -1 dX
3. [+/1—xdx. 4, [———— .
g)‘ ",2(8+3X)3
5 2
5. [ Xy/ x> —9dX. 6. [(X* —2x+ 2)dX.
3 1
zl4 2T X
7, jsin 4xdx . 8, jcos—dx.
0 0 2
< dx e dx
9. j — 10. |——.
1 X(L—1In“x) 1 XV1+1Inx
Bbluncnntb MHTEerpanbl nnn yCTaHOBVITb MX pacxoanMOCTb:
+00 dX +00 dX
1. j(x+1)5' 2, &
1 1
e dx = arctgx
O a | gy
o XS+ 4x+8 0 X +1
0 In? x
5, j 6. | dx.
X3 +1 > X
+00
7. jxe dx. 8. [xsinxdx.
0
4 2 dX
9 [—— 10. -~
016 — X 0 (x-1)



HanTn yacTHble Npon3BoAHbIE OT (PYHKLMIA:

1.

3.

5.

7.

z=x+3xy-y°. 2. 2=In(x*+y?).
7= 4. z=arctg L.
X X
= 6. Z=In 11
X=Y 3/x W
z=sin(x+Y). 8.2=Xx"Yy.

HanTtn nonHble guddepeHumans yHKLNA:

5.

10.

11.

12.

13.

14.

X

.2=X——. 2.5=X-Int.
Xy

U=X+y +2°. 4. 2=x7y.

Z=Xxy. 6. 2=+ X =V’

BpocaloT nrpanbHyt0 KOCTb C LLUECTbI0 FPaHAMU M 3anycKkatoT BOSTYOK, UMEIOLLMI BOCEMb rpa-
Hen. CKonbkumMm cnocobamm OHM MOTYT yrnacTb?

Ha BepLumHy ropbl BegyT naTb gopor. CkonbkMMy cnocobamm TypucT MOXET NOAHATLCSA Ha ro-
py 1 CNyCTUTbCS C Hee? To e camoe Npu YCrOBUK, YTO CMYCK U NOABEM MNPOUCXOAAT NO pas-
HbIM Joporam?

Ha depme 20 oBeu 1 24 cBMHbU. CKOMbKMMU cnocobammn MOXHO BblbpaTb O4HY OBLY W OOHY
CBUHbI? Ecnn Takon BbIGOp yXe caenaH, CKONMbKMMKM crnocobamy ero MOXHO caenatb elle
pa3s?

MmeeTca 6 nap nep4yaTtok pasHbix pa3mepoB. CKOMbKMMM Cnocobamm MOXHO BbibpaTb U3 HUX
O[lHY Nep4aTKy Ha NpaBylo PyKy 1 OOHY Ha NEBYHO, Tak YTOObI OHM ObINM pa3HbIX pa3mMepoB.

Ha cobpaHun gormkHbel BeICTynuTb 5 Yenosek: A, b, B, I', . Ckonbkumu cnocobamm MOXHO
pacnonoXnTb UX B CNNCKE OpaToOpOB, NPW yCroBuW, 4To b He AomkeH 40 TOro, Kak BbICTYNUT
A?

Ha cobpaHun gormkHbel BeICTynuTb 5 Yyenosek: A, b, B, I', . Ckonbkumu cnocobamm MOXHO
pacnonoXnTb UX B CMIMCKE OpaTopoB, Npu yCrioBun, 4To b JOmMKeH BbICTYNUTbL Cpasy Xe nocre
A?

Hantn cymmy 4eTblpex3HauyHbIX 4YMCen, Mofly4YaemMbiX MpU BCEBO3MOXHbLIX MNepecTaHOBKax
umdp 1; 2; 3; 4.

CKOnbKO Yncen MeHbLUMX YEM MUITTIMOH, MOXHO COCTaBUTb C MOMOLLIbIO undp 8 n 97

CKONbKO HEYETHbIX YeTbIPeX3HaAYHbIX YMCen MOXHO COCTaBuTb U3 umdp yYucna 3694, ecnu
KaXxayto Lmdpy MOXHO rUcrnonb3oBaThb He boree ogHoro pasa?

N3 natn 6yks pa3pe3Homn a3bykn COCTaBeHO CNOBO «KHUra». KapTouku nepemeluanu, a 3atem
Hayrag cobpanu nx. KakoBa BEpOATHOCTb TOro, YTO ONATb coBpanu CNoBO «KHUra»?

Cpeomn msrotoBneHHbix 15 getanen mmeetrcsa 5 HecTtaHgapTHbIX. Onpenenntb BEPOSITHOCTb
TOro, YTO B35ITble Hayrag Tpu AeTann OKaXyTCsl CTaHAaPTHbIMMN.

Ha oTaenbHbIX 0AWMHAKOBbLIX KapTodkax HanucaHbl undpsl: 1, 2, 3, 4, 5, 6, 7, 8, 9. Bce geBatb
KapTo4yek nepeMeLLmBaloT, Nocne Yero Hayrag 6epyT 4YeTbipe KapTOYKM U packnagbiBatoT B Mo-
psgke nosierneHusi. KakoBa BepoOATHOCTb MOMAyYnTb Npu 3ToMm a) vnicrno 1234; 6) noboe veTbi-
pex3HayHoe YeTHOEe YUCTO.

Bocemb pasnuyHbIX KHUM paccTaBfeHbl ciyyYanHbiM 0bpa3om Ha noske. Hantm BepoATHOCTb
TOro, YTO ABE OonpenerieHHbIe KHUMM OKaXKyTCs MOCTaBMEHHbIMWN PSIAOM.

B 25 ak3ameHauUMOHHbIX Bunetax cogepXuTtca No ABa BOMpPOCa, KOTOpble HE MOBTOPSIIOTCS.
CtyneHT 3HaeT oTBeTbl Ha 45 BornpocoB. KakoBa BEPOATHOCTb TOro, YTO AOCTaBLUMIACA eMy
OMneT CoCTOMT M3 NOLATOTOBIIEHHbIX BONPOCOB?



15. B gByx siwmkax Haxogatcsa getanu: B nepsom 10, n3 HMx 3 ctaHgapTHble, BO BTOpoM — 15, n3
HUX 6 cTaHgapTHbIX. M3 Kaxgoro suwumka Hayrag BblHUMAaKT MO OQHOW geTtanu. Hantm
BEPOATHOCTb TOro, 4TO 00e AeTanu okaxyTcs CTaHAaPTHLIMMU.

16. B ctyaum TeneBmaeHus Tpn TENEBU3NOHHbBIE Kamepbl. [1na Kaxaon kaMmepbl BEPOSITHOCTb TOrO,
4YTO OHa BK/HOYEHA B [aHHbIN MOMEHT, paBHa 0,6. HaiTM BEpOATHOCTb TOro, YTO B AaHHLIN
MOMEHT BKITlO4EHa XOTS 6bl 0gHa Kamepa.

17. Ha 6a3y noctynuno 50 swmkoB oBowen, n3 Hux 40 — nepsoro copta. Hayaady ansi nposepku
OepyT OBa swmka. KakoBa BepoOsTHOCTb, 4TO: a) oba cogepxaT OBOLWM NMEPBOro copta; 0)
pasHOro copTa; B) 04HOro copTa.

18. B marasuH Bownu Tpu nokynatens. BepoaTtHOCTb TOro, 4to Kaxapli NokynaTenb COBEpLUuT
nokynky, pasHa 0,4. HanTn BepoOATHOCTb TOro, YTO: @) ABa M3 HMUX COBeEpLUAT MOKYMKKU; 6) HK
OOVH He COBEpPLUMT MOKYMOK; B) BCE TPW COBEpPLUAT NOKYMKK; ') NO KparHen mepe ABa cosBepLuat
MOKYNKy; A) XoTs Obl OAUH KynuT TOBap.

19. Ha cbopky nocTynatoT gertanu ¢ Tpex CTaHKOB, NPOM3BOOUTENBHOCTM KOTOPbIX COOTHOCSTCS
kak 3:4:5. bpak npogykumm 3aTux ctaHkoB coctaensaeT 3%, 1% un 2% cooTBeTCTBEHHO. Hantn
BEPOATHOCTb TOrO, YTO HayAdayy B3ATas getanb U3 obLien NpoayKuumn CTaHKOB — CTaHA4apTHas.

20. CtpaxoBas KOMNaHUA pasfensaeT 3acTpaxOBaHHbIX MO Knaccam pucka: | knacc — manbli pUCK,
Il knacc — cpeaHun, Il knacc — 6onbon puck. Cpean atux knneHtoB 40% - nepBoro knacca
pucka, 35% - BToporo n 20% - TpeTbero. BeposaTHOCTb BbinnadvBaTb BO3HarpaxgeHwe Ans
nepBoro knacca pucka pasHa 0,01, stoporo — 0,04, Tpetbero — 0,09. KakoBa BEpOATHOCTb
TOro, YTO 3aCTpPaxOBaHHbIN NOMYYUT OEHEXKHOE BO3HArpaXKaeHe 3a Nepuo CTpaxoBaHus.

21. B marasuH ToBap nocraBndeTcsa Tpems doupmMamm B cooTHoweHun 5:8:7. Cpean npoaykumm
nepeon cmpmbl 6pak coctaenset 10%, BTopon - 5%, TpeTbenn — 15%. Haintn BepoaTHOCTb
TOro, YTO: a) NPMOGpPETEHHLIN TOBap OKaXeTcs He GpakoBaHHbIM; 6) NPUOBpPEeTEHHbIN ToBap
oka3sarncsi 6pakoBaHHbIM. Kakor ompmMorn BeposiTHEE BCErO OH NPOU3BEOEH?

22. N3 20 ctpenkoB 7 nonagatoT B Uenb ¢ BeposaTHoCTbo 0,5; 8 — ¢ BeposTHOCTLIO 0,7; 15 —C
BepoaTHocTblo 0,5. Haygaudy BbiGpaHHbIN CTPEnok Npor3Ben BbICTpen, nopasuns uenb. K kakon
N3 rpynn BepoATHEE BCEro NPUHAANEXMUT 3TOT CTPENOK?

23. Nposoantca 16 He3aBUCUMMbIX WCMbITAHUA C BEPOATHOCTbIO ycnexa, paBHon 0,4. Hantu
Hanbonee BEPOSATHOE YMCIO YCMNELLUHbIX UCTIbITAHWUNA.

24. BcxoxecTb ceMsiH HekoToporo pacteHunsa coctasndaet 80%. Hantn BepoATHOCTb TOro, 4Yto u3
NSATM NOCESAHHBbIX CEMSIH B30OMAYT: @) NSATb ceMsH; 6) He MeHee YyeTbipeX; B) He Bonee oaHoro.
25. CKonbKo pa3 Hy)XHO NoabpocuTb UrpanbHY KOCTb, YTOObI HaMBEpOSATHEeNLee YMCno Bbinage-

Hus1 6 o4koB ObIno paBHo 507?

26. B aBtonapke 70 mawuH. BepoaTHOCTb NONIOMKM MalwvHbl paBHa 0,3. Hantn HanmBeposTHeN-
LLUEee YACNO UCTNPaBHbIX aBTOMOOMNIEN N BEPOATHOCTb 3TOro YMcna.

27. OToen koHTpons nosepsieT Ha ctaHaapTHocTb 900 geTanen. BeposTHOCTL TOro, YTo AeTanb
ctaHgapTHa, paBHa 0,9. C BeposTHOoCTbo 0,9544 HanTu rpaHuubl, B KOTOPbIX ByaeT 3akntoye-
HO YMCNO CTaHAapTHbIX AeTanemn.

28. BepoaTHOCTb nosiBrieHnsa cobbitus B kaxxaom m3 400 HesaBUCUMbIX MCNbITaHui paBHa 0,8.

HanTtu Takoe nonoxuTtenbHoe Yncno & , YTobbl ¢ BeposaTHOCTLIO 0,9876 abcontoTHas Bennyu-
Ha OTKIMOHEHUsI OTHOCUTENBHOW YacTOTbl NOABMEHUSA CoObITUS OT BeposTHocTH 0,8, He npeBbl-
cuna & .

29. B aBTtonapke umeetcsa 400 asTomobunen. BepoatHocTe 6€30TKa3HOM paboTbl KaXK4oro U3 HuUx
paBHa 0,9. C BepoaTHocTblo 0,95 onpegenuTb rpaHnubl, B KOTOPbIX ByaeT HaxoanTbCca 4ons
6e30Tka3Ho paboTaBLUMX MALUUH B ONpeaeneHHbIn MOMEHT BPEMEHM.

30. BepoATHOCTb TOro, 4TO MOKynaTenlb COBEPLUMT MOKYynKy B maraswHe, 0,4. CocTaBuUTb 3aKOH

pacnpefeneHns CryyaiiHoii BenuuMHbl X - uYucna nokynaTeneil, COBEepLUMBLUMX MOKYMKY,
ecnvM mMarasvH nocetuno 3 nokynatens. Hamtu matemaTudeckoe oxuaaHue, OUCNepcuo un

cpefdHee KBagpaTn4eckoe OTKITOHEHME CyYanHOW BENUYNHBI X.

31. KnueHtbl GaHKa, He cBf3aHHble Opyr C APYroM, He BO3BpallalT KpeauTbl B CPOK C
BepoaTHocTblo 0,1. CocTaBuTb 3aKOH pacnpeneneHns Yncna Bo3BpalleHHbIX B CPOK KpeauToB
13 5 BblgaHHbIX. HanTn matemaTudeckoe oxugaHue, OUCNEPCU0 N cpeHee KBaapaTudeckoe

OTKMOHeHWe cryyaiiHomn BenuynHbl X .
32. KoHTponbHasa paboTa cocTouT M3 Tpex BOMPOCOB. Ha kaxabln BOMpOC npuBeneHO 4 OTBeTa,
OOVH M3 KOTOPbIX NpaBusibHbIA. COCTaBUTb 3aKOH pacnpefeneHuns Yncna npaBuibHbIX OTBETOB



npu NpoCcTOM yragblBaHUW. Hantn matemaTmyeckoe oxmgaHue u AUCrnepcuto 3ToOM crnyyvyamnHom
BEMNYUHBI.

33. lNokynaTtenb noceLiaeT Mara3uHbl 4nsi NpUobpeTeHnsa Hy>KHOro Toeapa. BepoAaTHOCTb TOro, 4To
TOBap MMeeTcs B onpedeneHHoM marasuHe, coctasnsgeT 0,4. CocTtaBuTb 3aKOH pacnpeneneHus
CRyyaiiHoOit BenuuMHbl X - YMCa MarasvHoOB, KOTOpble MOCETUT MoKynaTenb U3 YeTbipex
BO3MOXHbIX. [locTpouTb rpadmk pacnpegeneHusi. Hamtm Hambonee BeEpPOSATHOE 4YUCHO
MarasmHOB, KOTOpble NOCETUT NoKynaTenb.

34. JaH 3aKkoH pacnpeneneHust ANCKPETHOW CryvYaiHON BENTUYUHBI:

X. 1 4 6 8

P; 0,1 0,3 0,4 0,2

Hantn uHTerpanbHyo dyHKUMIO pacnpefeneHns cryyYanHon BeSIMYUHbI X 1 noctpoutb ee
rpadouk.

35. CryyaliHas BennunHa X 3aJaHa MHTerparnbHoi yHKLmel

0 npux<-2,

Xx 1
F(X)={—+= npu—-2<x<2,
(X) 2ty

1 npux>2.

HaiiTu BeposiTHOCTb TOrO, YTO B pe3yrbTaTe WCMbITAHWSI CryyaiiHas BenmuuHa X npumert
3HayeHue: a) meHbLue 0; 6) MeHbLUe 1; B) He MeHbLUe 1; r) 3aknoveHHoe B nHtepsane (0; 2).



OnucaHne TexHonorMu NpoBeaeHusA

KOHTpOnbHO-n3MepuTenbHble MaTepuarnbl NPOMEXYTOUYHOW aTTecTalmm BKIYalT B cebsa Teo-
peTu4eckne BONPOChl, NO3BONAIOLLNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAaHUM U NpaKTUYeckue 3agaHus,
NO3BONAOLLNE OLEHNTb CTENEHb COOPMUPOBAHHOCTN YMEHUN N HABbLIKOB.

O6yuatowemyca Boigaetca KUM, cogepxalumn TeopeTndeckme BONpocChl U npakTudeckne 3aga-
Husa. OBy4varowmmnca nanaraeT NMCbMEHHO CBOM OTBET Ha BnaHkax JOKYMEHTOB ASs NpoBeAeHMs aTTe-
ctaummn. Obyyatomecs BbINOMHAT BblgaHHble 3agaHnsa KMMa B TedyeHune 45 MyHyT Ha 3ayeTe, B Teve-
Hue 90 MMHYT Ha 3K3aMeHe.

I'Ipumep KOHTPOJIbHO— U3MepUTesibHOro matepuana ans npome)KyTquoﬁ aTTectauumn (3a‘-IeT, 1

cemecTp)
YTBEP>XOAHRO
3aBeqyownn kagegpon UT n MM3
HanpaBneHne noarotoBku / cneumanbHOCTb 38.03.02 mMeHemKMEHT
OucumnnuHa Matematuka
Kypc 1

dopma 06yyeHns_oyHas
Bua atTectauumn npoMexyTtoyHas
Bug koHTponsa 3adver

Jx+13-4 X+5

1. Haiia a) !<I_I:r:], x2-3x °) lemo 4x% +3x+ 7
x3
2. Haiitn npoussogHyto pyHkumm Y = arctg —
1+Xx
1 -2 3
3. Hantm panr matpuupl A={2 -4 6. OTBeT 060CHOBaTb.
5 1 4

—X1+2X2 —4X3—X4=1
4. . PewnTb cuctemy ypaBHEHUN < X; — 44Xz — X4 =—1 .. OTBeT 060CHOBaTb.
X; —2X3+ X4 =1

[aTb onpegeneHune anrebpanyeckoro OMNOSHEHMS.
dyHoameHTanbHas cuctemMa peLleHnin ogHOPOAHOM CUCTEMBI NIMHENHBIX YPaBHEHUN.

o 0

Mpumep KOHTPONLHO— NU3MEPUTENBLHOIO MaTepuarna Ans NPoOMeXyTOYHOW aTTecTauum (3aveT, 2
cemecTp)
YTBEPX/AIO
3apenyronuii kadeapoir UT u MMD
HanpasieHne moAroToBKY / CIIENHAEHOCTD 38.03.02 MeHEeMKMEHT

Jucruniuaa: MaTtemMaTuka

IIpomMexxyToUHast aTTeCTallMs

Bun xonTposns: 3auer

KoHTponbHO-usmeputenbHbin matepuan Nei
Teopemu4eckas Yacmb

1. [Oatb onpegeneHne Bo3pacTaHnsa OYHKLUN B TOUKE.
2. BblICHUTL, Kakme n3 NPUBEAEHHbIX YTBEPXKAEHUN SABMSAIOTCA HEBEPHbLIMMU:

1) B TOYKe aKCTpeMyMa npom3BogHas OyHKLMM paBHaA HYMO UMW HE CYLLIECTBYET;

2) B TOYKe 9KCTpeMyMa (PYHKLNA MeHSAEeT 3HaK;

3) B TOYKe IKCTPEMyMa NPOM3BOLHAS MEHSIET 3HaK;

4) B TOYKe, B KOTOPOW MNPOU3BOAHAS paBHa HYIO MMM HE CYLLECTBYET, MOXET He OblTb 3KC-

Tpemyma.



a
3. Mpukaknx @ n b dyrkums F(X) = gxb —5X2 + X+ 5 sensetcs nepsooGpasHoii ans

f (X) = (4x — 3)®. Orset 06ocHOBaTS.

3adayqu
2 —
1. Hantu uHTepsanbl MOHOTOHHOCTU OYHKUMK Y = — o OTBeT 060CHOBaTb.
X —

HaitT npounssoaHyto pyHKumMn Y = S\/In tg(3x —1) — 3x”* . OTBeT 060CHOBaT.

3. Bbluucnutb MHTErpan:

1 sin X
a | ———dX. ——ax.
) ,[Xz g% 6) jCOS7 O ) [xIn(3x+1)dx.

OTBeT 060CHOBAaThb.

MpumMep KOHTPONIbHO— U3MEPUTENIbHOro MaTepuana ans NPoMeXxyTo4yHOM aTTecTauum (3K3amMeH,
3 cemecTp)
YTBEPXIOAIO
3aBeqyownn kagegpon UT n MM3
HanpasneHwne nogrotoBku / cneymansHocTb 38.03.02 meHeKMEHT
OucumnnuHa MatemaTtuka
Kypc 2
®opma obyyeHuns o4yHas
Bug atTectaumm npomMexyToyHas
Bug koHTpOnsa 3k3ameH

KoHTponbHO-n3MmeputenbHbI maTtepuan Ne1i
Teopemu4eckasi Yacmb
1. Cucrtema ypaBHeHUN Ha3biBaeTCs COBMECTHON, €CNN OHa:
1) umeeT xoTsi Obl OOHO pelleHune; 2) He UMEeeT peLleHun; 3) COAEPXUT, MO KpavHen mepe, ABa OOUHAKOBbIX
ypaBHEHUS.
2. Kakas kBagpaTHasi maTpuvua Ha3biBaeTCA CUMMETPUYHON?

1
3. PesynbTaTom yMHOXeHus BekTopa b =|2|HaBektop a=(1 2 3) sBnseTcA...OTBeT 060CHOBATh.
3

4. Ecnu matpuubl A 1 B MOXHO yMHOXaTb, criegyeT N u3 3Toro, YTo MX MOXHO cknagpiBatb? OTBeT 060CHO-
BaTb.
5. Kakne ns nepeuncneHHbix pyHKLMIA aBRaoTca npu X — 3 6€CKOHEYHO MarnbIMu:

1. 10 o X :
1) y= 3 2) y=(x-3)7; 3) y=sin 3 4) y=cos(2(x—3)); 5) y= cos@x_1)
OTBeT 0GOCHOBATD.
6. HenpepbIBHOCTb PYHKLMM N NEpeMEHHbIX N0 OOHOW U3 NePEMEHHbIX.
7. CxemaTuyHo 1306pasuTb rpaduk PyHKLUU AN KOTOPOro BbinonHeHbl ycroeust Y’ <0, y” >0 OTBeT 060CHO-
BaTb.
8. Myctb F(X) - nepsooBpasHas dyHkumm f(X) = 5x% - 3x, yoosnieTeopstowas ycnosuto F (1) = 2. Haiitn F(5) .

OTBeT 060CHOBATL.
9. Cymma BepOosAITHOCTEN COObITUIA, COCTaBNSAIOLLMX MOMHYIO rpynny, paBHa:

10 2)1/2 3) 1 4) HeT BEpHbIX OTBETOB
10. MHorokpaTHoe noabpacbiBaHne MOHETbI 3TO:
1) npumMmep cryvyamnHom BenUUnHbI;
2) npuMMep crny4amnHoro codbITus;
3) npuMep NOBTOPHbIX HE3ABUCUMbIX UCTIbITaHWUI;
4) npuMep Hecny4yamHou BeNUYMHbI.

11. 3akoHOM pacnpeneneHusi Criy4aMHOW BeNM4YuHbI Ha3bIiBaeTCs...
12.MycTb cnyvanHasa BenuumMHa Y MMeeT pacnpegeneHve ;(2 - pacnpegeneHne ¢ BOCEMHaAUATbIO CTEMNEHSIMM
csobogbl. Torga oHa MeeT crneayoLmne YACNOBbIe XapakTepUCTUKK:



1) M(Y)=36, D(Y)=36; 2) M(Y)=18, D(Y)=18; 3) M(Y)=18, D(Y)=6; 4) M(Y)=18, D(Y)=36

3ada4yu
3 0 -4
13.0npegenutensb matpuubl |—9 0 3 | paBeH:
5 4 9
1) -108 2) 108 3) 94 a4 47

OTBeT 060CHOBATL pelleHuem.

5
14. Oana maTpuua A= [4 3] . Haittn matpuuy A®. OTBeT 060CHOBaTH pelueHneM.

15. Ecnm A:( 2 1 J nB :(3 ] , To matpuua C =4B —5A nmeeT BUa:
3 -5 1 2
(—33 9 ] [—1 3) [22 —9] [1 —3]
1) 2) 3) 4) .
7 =30 4 -3 -11 383 8 -8
OTBeT 060CHOBaATH.
16. Bpuragnp poskeH oTnpaBuTb Ha paboTy Gpuragy m3 5 dyenosek. CKonbko Gpurag No 5 YernoBek B Kaxaow
MOXHO COCTaBUTb M3 12 YenoBek?
1) 125 2) 15 3) 95040 4) 792 5) 60
OTBeT 060CHOBATL.
17. B awwuke 300 getanen. N3BecTHo, 4YTo 158 13 HUX 1 copTa, 120 — 2-ro copTa, a ocTanbHble — 3-ro copTta. Be-
POATHOCTb TOrO, YTO Haydady B3ATas getanb 0yaet 1 unm 3 copTa paBHa:
10,3 2)0,9 3) 0,05 4) 0,6 5) 0,5
18. Cpean 20 ak3ameHaunoHHbIX 6uneToB 5 cogepkaTt nerkue BoNpochl. Toraa BEPOATHOCTb TOro, NEPBLIN 3K3a-
MEHYIOLLMIN He BbITAHET Nnerkuin buneT pasHa:

1)0,6 2) 0,75 3) 0,25 4)0,1 5)0,2
OTBeT 060CHOBaTh.

19. Bblumcnutb MHTErpan: a) j[4 - %]dx. OTBeT 060CHOBaTL peLieHuemM.
X

20. MNocnegoBaTenbHOCTb 3a4aHa PeKYPPEHTHbIM COOTHOLLEHNEM ap,q =&, - 8,1, & =3, a, =4 Torga veTsep-
ThIM YSIEH 3TOW NocrneaoBaTeNlbHOCTU PaBeH:

1) 108 2) 48 3) 54 4) 18.
OTBeT 060CHOBaATH.

21. B npogaxy NocTynakwT TeneBusopbl ¢ Tpex 3aBofoB. NMpoaykuns nepsoro 3asofa cogepxunt 20% Tenesnso-
poB cO CKpbITbIM Aedektom, BToporo — 10%, a TpeTbero — 5%. KakoBa BepoATHOCTb NpMoBpecTy NCMpaBHbIN
Tenesusop, ecnu B MarasuH noctynuno 30% Tenesusopos ¢ nepsoro 3asofa, 20% - co BToporo u 50% - ¢
TpeTbero? OTBeT 060CHOBAaTb peLUeHUEeM.

22. Pabounn obcnyxmsaeT 4 cTaHka. BepoATHOCTb TOro, YTo B T€4EHUM Yaca CTaHOK He noTpebyeT BHUMaHWs pa-
boyero paBHa ansa nepsoro ctaHka 0,9; ons BToporo — 0,8; ana Tpetebero — 0,75 n anga 4yetseptoro — 0,7. Co-
CTaBUTb 3aKOH pacrpeaeneHnst crnyvyanHon BennunHbl X - Yyucna CTaHKoB, KOTopble He NoTPebyoT BHUMaHUS
paboyero B Te4yeHne Yyaca. OTBeT 060CHOBATbL peLIeHUeM.

23. Bblumncnutb nHTerpan sz COS XdX . OTBeT 060CHOBaTL peLueHneM.

24. Haiitn akcTpemym dyHkumun: Z = 2Xy—5x* —3y® + 2. OTBeT 060CHOBaTL pelleHUeM.

TpeboBaHus K OTBETY Ha 3K3aMeHe, OnucaHue KpMTepUERB U LIKanbl OLLleHUBAHUS KOMMNETEHLUN
(pe3ynbTaToB OOY4YeHUs) NPY NPOMEXYTOYHOM aTTecTauumm
[nsa oueHvBaHWa pesynbTaTtoB 06y4eHMs Ha 3a4eTe UCMONb3YeTCa — 3a4TEHO, He 3a4TEHO.
[ns oueHBaHMA pe3ynbTaTtoB 00y4YeHMs Ha 3k3ameHe ucnonb3yetcs 4-6annbHas Lkana: «OoT-
NIUYHO», «XOPOLLOY, KyAOBNETBOPUTENBHOY, HEYAOBNETBOPUTENBHOY.
CooTHoLIeHMe nokasaTenen, KpUTEPUEB U LKarbl OLLEHUBaHUS pe3ynbTaTtoB 00yYeHus.

Kputepun oueHnBaHUA KOMNeTeHUUN YpoBeHb cop- LLikana oueHoOK
MMPOBAHHOCTU
KOMNeTeHUUNn
OO6yvatowuiics B NonHOM Mepe BrnageeT NOHATUMIHBIM annapaToMm lNoebIWeHHbIU Omnu4Ho
nMHeHon anrebpbl MaTeMaTM4YecKoro aHanusa u Teopun Bepo- YPOBEHb
SATHOCTEM N MaTeMaTM4ecKom CTaTUCTMKKU, CnocobeH NpUMeHsITb
TeopeTUYeCcKMe 3HaHUs AN pPeLlEeHNs NpaKTUYeckux 3agad; yme-




eT pelwaTb TUMNOBble 3agayu NuHeinHol anrebpbl, MatemaTnye-
CKOro aHanusa v Teopun BeposiTHOCTEN U MaTemMaTU4YecKomn cra-
TUCTUKK, MPOBOAUTL UX aHanua, noslydaTb KOINMYECTBEHHbIE CO-
OTHOLLEHWS; yMeeT MUCMOoNnb3oBaTb MatemMmaTuyeckmin annapat npu
peLLeHnn TeoPeTUYECKUX M NPaKTUYeCKUX 3adad; BnageeT mare-
MaTUYECKUMU, CTaTUCTUYECKUMMU U KONMYECTBEHHLIMM MeToaamMu
peLUeHUst TUMOBbIX 3aday.

Ob6yvatowuncsa BrnageeT NOHATUMHLIM annapaToMm fMHENHON an- Ba3zosnbiti Xopouwio
rebpbl, MaTeMaTM4yecKoro aHanmsa U TEOpPUN BEpPOSITHOCTEN U YPOBEHb
MaTeEMaTUYeCcKon CTaTUCTUKU, NPU MPUMEHEHUN TEOPETUYECKUX
3HaHWI ANs pelleHust NpakTUYEeCcKMX 3agadv [onyckaeT HesHauu-
TenbHble OLWMWGKN; NPU peLleHnM TUMNOBbLIX 3aday NMHENHOW an-
rebpbl, MaTemMaTU4ecKoro aHanusa, TeopuM BEPOSITHOCTEN U Ma-
TeMaTU4YeCcKOM CTaTUCTUKM [OMycKaeT He3HauYuTenbHble BblYUC-
nMTenbHble OWNOKK; yMeeT NPOBOAUTL aHanu3 TUMOBbLIX 3ajad
NMHenHon anredpbl, MaTeMaTU4YEeCcKOro aHanusa, Teopum Bepo-
ATHOCTEN W MaTemMaTM4YeCcKOW CTaTUCTUKM, MonyyaTb Konude-
CTBEHHbIE COOTHOLLUEHMSI; YMEET UCMOMb30BaTb MaTeEMaTU4ECKUIA
annapaTt npu pPeLleHUn TEOPETUYECKUX M MpaKTUYEeCKUX 3ajau;
Bnageetr MaremMaTuy4eckKUmu, CTaTUCTUYECKMMU U KOJNMYEeCTBEH-
HbIMM MeToJaMu peLLeHUss TUNOBbIX 3aaay.

Ob6yvarowuncs 4acTMYHO BnageeT TeopeTUYEeCKUMMUM OCHOBaMMU lMopozoeniti YdoenemeopumersnbHO
NVHenHon anredpbl, MaTemaTM4YecKoro aHanusa, Teopum Bepo- ypo8eHb
ATHOCTEN N MaTeMaTU4EeCKOW CTAaTUCTUKU, HE YMEET MNPUMEHSTb
TEOpeTUYECKNE 3HAHUSA AN peLleHus MpakTU4eckux 3agad, Lo-
nyckaeT oWwmnbkun Npu peleHn TUNoBbIX 3adad fMHenHon anre6-
pbl, MaTeEMaTMYECKOro aHanu3a, TeEopuMM BEpPOSITHOCTEN U MmaTe-
MaTU4eCKOM CTAaTUCTUKK; cnocobeH dparMeHTapHO NpOBOAMTL
aHanu3 TUMOBbIX 3aday JNMHEWHOW anredpbl, MaTeMaTU4ecKkoro
aHanusa, Teopum BEPOATHOCTEN U MaTeMaTUYECKOW CTaTUCTUKM,
nony4artb KONMYECTBEHHbIE COOTHOLLEHUS; ymMeeT oparMeHTapHo
ncrnonb3oBaTb MaTemMaTUYeCcKMn annapart nNpy peLleHnun TeopeTu-
YECKMX M MpaKTMYecKux 3agady; Brageet 4YacTU4HO maTemartude-
CKUMMW, CTaTUCTUHECKMMWN N KONTMYECTBEHHBIMW METO4AMU peLle-
HWUst TUMOBBIX 3aJau.

OOyvarowuncs AeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHbIe - HeydoenemeopumersHo
3HaHWSA TEOPETUYECKNX OCHOB NIMHENHON anrebpbl, matemaTtude-
CKOro aHanusa, Teopum BEpPOATHOCTEN U MaTeMaTUYeCKon cTaTu-
CTUKMW, gonyckaeT rpybble owmnbKM Npy pelleHnn TUNoBbIX 3agad
nuHerHon anrebpbl, MaTeMaTU4EeCKOro aHanmsa, Teopun Bepo-
ATHOCTEN N MaTemMaTU4eCcKomn CTaTUCTUKKN, He yMeeT WUCNoJib30-
BaTb MaremaTtuyeckuin annapart npu pelleHun TEOPEeTUHECKUX Y
NpakTn4eCcKnx 3agad.

3auTeHo B crniyvyae cHOpPMUPOBAHHOCTN KOMMETEHLMI NOBbILEHHOro, 6a30BOro NN NOPOroBoro
YPOBHEN.

3auTteHo B 1, 2 cemecTpax obyyalrLmnncs nonyyaeT no pesynbtatam paboTel B cemMecTpe, ecnm
no pesynbTaTam TEKyLMUX aTtTecTtaumi (KOHTPONbHble paboTbl) NOMYYEHO «OTNIMYHOY», «XOPOLLOY», Bbi-
MOJTHEHbI CAMOCTOSITENbHbIE 3adaHNs U 3adaHns Mo NekuMsiM B 06beme He meHee 85% OoT npennoXeH-
HbIX. Ecnu nprBegeHbie Bbille yCroBUS HE BbINOSIHEHbI, TO UCNOMb3yeTCca NpMBeAeHHas Bbile LiKana,
roe oueHka onpegendetca no pesynbtatam R ucnonb3oBaHus ®OC um3 cnegylowmx ycrnoBuin
R=R3+RC, R3 — ak3ameHauunoHHbI 6ann (max 80), RC - atTecTaumoHHble 6annbl cemecTtpa (max 20).,
aTTecTaumoHHble Bannbl cemecTpa CKnaablBaloTcs n3 6annos Tekywen atrectaumm (max 10) n Bbinon-
HEHUS CaMOCTOATENbHbIX 3a4aHU U 3agaHuKn no nekumam (max 10).

- R>85 (noBbIWeHHbIN YPOBEHb): «OTIINYHO» 3a4TEHO

- 70=R<85 (6a30BbI ypPOBEHb): «XOPOLLUO» 3a4TEHO

- 51 <R<70 (NoporoBbIV YPOBEHbB): «yA0BNETBOPUTENBHO» 3a4TEHO
- R<51 (HM3Kuin ypoBEHb): «HEeYyOOBNETBOPUTENBHO» HE3a4YTEHO.

Anga oueHnBaHUA ypoBHA CHOPMMPOBAHHOCTM KOMMETEHLMN Ha 3K3aMeHe UCMNONb3yeTcs nNpuBe-
AEeHHas Bbllle LWKana, rae oueHKn onpeaenstoTca no pesynbtatam R ucnonb3osaHns OC un3 cneay-
towmx ycnosun. R= RG+RC, RO —ak3ameHaumoHHbIn 6ann (max 80), RC - atTectaumoHHble Gannbl
cemecTpa (max 20)., aTTecTauynoHHble Gannbl ceMecTpa CknaabiBatoTcs M3 0annoB Tekyllen aTTecTa-
uun (max 10) v BbINONTHEHNA CaMOCTOATENbHbBIX 3a4aHUN U 3agaHui No nekumam (max 10).




- R>85 (NoBbILWEHHbIN YPOBEHB): KOTANYHON»

- 70=R<85 (6a30BbI YPOBEHb): «XOPOLLUOY;

- 51 <R<70 (noporoBbIn ypoOBEHb): «YAOBNETBOPUTENBHOY
- R<51 (HM3KMI YpOBEHbL): «HEYOOBNETBOPUTESIBHOY.

MpomexyToyHasa aTtectauus ¢ npumeHeHnem JOT

1. MNMpomexxyToyHasa aTTectaumsi C NPUMEHEHNEM SNEKTPOHHOro 0byyYeHns, OUCTaHUMOHHBIX 06paso-
BaTenbHbIX TexHonormn (ganee — 30, AOT) npoBogMTCA B paMKax 3NeKTPOHHOro Kypca, pasMeLLeHHOro
B ONOC (obpasoBaTenbHbii nopTan «3neKkTpoHHbIM  yHuBepcuteT BlY» (LMS Moodle,
https://edu.vsu.ru/)).

2. NpomexyToyHasa aTtTecTaumnsa oby4vatoLmnxca ocyLecTBnaeTcsa B popme ak3ameHa, 3aveTa.

3. ObGyvatomecs, NpoxoadaLime NPoOMeEXyToYHYo aTTectaumto ¢ npumeHeHnem OOT, fOMmKHbI pac-
nonaratb TEXHUYECKMMWU CpeacTBaMn M nporpaMmmHbiM obecrnedeHnem, MNo3BonsowmMm obecnevntb
npouenypbl atrectaumm. OGyyaroWMINCa CaMOCTOATENBHO oGecneynBaeT BbIMOMHEHNE HEOBXOANMbIX
TeXHUYecknx TpeboBaHMI A NPOBEaEHNS NPOMEXYTOYHON aTtTecTtaumm ¢ NPUMEHEHNEM OUCTaHLUMNOH-
HbIX 0Opa3oBaTeNbHbIX TEXHOOMMIA.

4. WpeHTndukaumss nuUYHOCTM oOy4arowerocs npyu MNpOXOXAEHUM MPOMEXYTOYHOW aTtTecTtauum
obecneynBaeTca NOCpPeaCcTBOM WCMOMb30BaHUA KaKAabiM OOyYaloWMMcs WHOUBMAYANbHOrMO fornHa m
naponsi Npu Bxoae B NUYHbIN KabuHeT, pa3melleHHbii B QMOC BIY.

TecTtoBble 3apaHua pasgena 20.1 peKkoOMeHAYHTCA K UCMOSIb3OBaHUIO NpU NpoBeAeHUU
ANarHocTM4YecKux paboT ¢ Lenblo OLEHKN OCTaTOYHbIX 3HAHUM NO pe3yfibTaTaM OCBOEHUs OaH-
HOW AUCLMMNIIUHBI.



