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1. Koa n HaumeHoBaHue HanpaBneHusa nogrotoBku: 38.05.01 3koHoMU4eckas
©e3onacHoOCTb

2. Mpodmnb noarotoBkn: ObecneveHne 3KOHOMNYECKON Be30MacHOCTM N (PUHAHCOBLIN
MOHUTOPUHT SKOHOMUYECKUX CUCTEM, DKOHOMMKO-NPaBoBoe obecnevyeHne 3KOHOMUYECKOWN
©e3onacHocTK

3. KBanudukauma BbinyCKHUKA: SKOHOMUCT

4. dopma obyyeHUs: oyHas

5. Kachegpa, oTBevarowas 3a peanusauuio gucumninuHbl: VIHPoOpMaLUMOHHbBIX TEXHOSO-
N 1 MaTeMaTUYECKNX METOAOB B S3KOHOMUKE

6. CoctaBuTenu nporpamMmmsil: K.3.H., gou. Bonwesa O.C., K.d.-M.H., gou. LLlekyHcKknx
C.C., ct. npen. XXgaHoea O.B.

7. PexomeHpoBaHa: HMC akoHomu4deckoro gakynbteta npotokon Ne8 ot 17.04.25 .
8. YuebGHbIn roa: 2025-2026 CemecTp: 1, 2



9. Llenu 1 3apgaum y4e6HOM AUCLIMNIIUHDI

Llernibro ocgoeHust y4ebHOU OuCUUNIUHbI S8/15€MCS.
- (bopmumpoBaHme y obyyaromxca Heob6xoaMMbIX 3HAHWUA U YMEHWUI MO NMPUMEHEHMIO MaTe-
MaTUYeCKOro annapaTa Ans peweHus 3agay npodeccmoHanbHON eATENbHOCTY;
- (bopmmnpoBaHme 3HaHWUN, yMEHUI U HABbIKOB MO OCyLLecTBNeHnto cbopa, obpaboTku, aHa-
N3y 1 NpeacTaBneHnio nHopmaumm HeobXo4MMbIX AMis pelleHus 3agad npodeccuo-
HanNbHOW AEATENbHOCTM U BbIOOPY COBPEMEHHOTO NHCTPYMEHTAPMUSA ANS UX PELLUEHUS.
3adayu y4ebHoU OucyunuHbI:
- OBflafieHMe OCHOBHbIMW NOHATUSIMW MaTeEMaTUYEeCKOro aHanmaa, IMHenHon anrebpbl, Teo-
pUn BEPOSITHOCTEN M MaTeEMATUYECKOW CTaTUCTUKM MCMONb3yeMbiX ANs pelleHns 3agad
npoceccrnoHanbHON AeATENbHOCTY;
- hopMMpOBaHME YMEHWNI 1 HABLIKOB pPeLLEHUS TUMOBbIX 3a4a4 MaTeEMaTUYECKOro aHanumaa,
nnHernHon anredpbl, TeEOpUN BEPOATHOCTEN U MAaTEMATMYECKON CTaTUCTUKW;
- OBNajeHve yMEeHUsIMM U HaBblkaMu cbopa, 00paboTKM CTaTUCTUYECKMX pe3yrnbTaToB
HabngeHnn, NPOBEpPKM NpaBaonofodbust CTaTUCTUYECKUX TMNOTE3 U NpeacTaBneHne UH-
dhopmauum npu pelleHnn 3agad NnpodreccmoHanbHON JeATeNTbHOCTY;
- pasBUTUE YMEHUIN N HABbIKOB NPUMEHEHNA MaTeMaTUYECKOro annapaTa 4 peLeHuns 3a-
Aad npodeccrnoHanbHoOM AeATeNnbHOCTH.

10. MecTo y4ye6HOM ancuunnuHbl B cTpykType OOI: o6sa3aTtenbHasa yactb. TpeboBaHus
K BXOA4HbIM 3HaHWSIM, YMEHUSAM M HaBblKam: Nporpamma Kypca CTpOUTCSA Ha Npeanochisike,
YTO CTYyAEHTHI BNagetT 6a30BbIMM 3HAHUSAMM MO MaTeMaTuke. AnCUMnmHbI, ANA KOTOPbIX
AaHHas AMCUMNNHA ABNSETCA NpeaLllecTByowen — QKOHOMETPUKA .

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA No AucumnanHe/Moaynio (3HaHUA, yMeHuUA,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3yribTaTaMU OCBOEHUs1 o6pa3oBaTerb-

HOM NporpamMmmbl (KOMNETEHUUAMMU) U MHOANKATOPaMN UX OOCTUXKEHUA:

yeckne mogdenu,
Heobxoaumble Ans
pelueHuns npodec-
CUoHanbHbIX 3aaad,
aHanunsMpoBaTb U

¢eccrmoHanbHbIX 3a-
aad

Koa | HasaHue kom- | Kog(bl) NHankaTop(bl) [MnaHupyemble pesynbtaTbl 06y4YeHus
neTeHumm
3HaTb:
- OCHOBHbIE MOHATUA U MeTodbl NMUHENHOW an-
reGpbl, MaTEMaTUYECKOrO aHanmaa, Teopumn Bepo-
ATHOCTEWN;
- OCHOBbI ITMHENHOW anrebpbl, MaTeMaTU4ECKOro
aHanusa, TeopuM BEPOSITHOCTEW, HeobxoanMble
CnocobeH ncnorsb- i
ONs pelleHnss 3KOHOMUYECKMX 3adavy;
30BaTb 3HAHUA U
- TeopeTnyYeckme n MeToanyeckme OCHOBbI Moae-
MeTo bl 9KOHOMU- o
= NMpoBaHUs ¢ UCMOMb3oBaHWeM Moaenen u MeTo-
YeCcKoW Hayku, Npu- ol
[OOB NUHENHOWN anrebpbl, MaTemMaTUYeckoro aHa-
MEHATL cTaTit- nu13a, Teopumn BepPOATHOCTEN;
CTVKO-MaTematte- MNpumerser cratu- - Boémomzocm pn VIMeHeHI/I,Fi MaTemMaTn4ecKoro
CKUN MHCTPYMEHTa- CTUKO-MaTeMaTtTuye- P
y HOMMKO-MaTeMaTu- | ", npu peLLeHnmn npo- P Aad.

YMeTh:

- chopMynupoBaTb 1 JoKa3biBaTb OCHOBHbIE TEO-
pemMbl NMHeWHoOW anrebpbl, MaTemMaTU4eckoro
aHarnusa, Teopum BEPOSITHOCTEN;

- Ucnonb3oBaTb MaTeMaTU4ecKUin A3blKk U MaTe-

MHTepnpeTNpoBaTh
MaTUYecKylo CUMBONUKY, paboTaTb co crneuuanb-
nony4yeHHble pe- y o
HOW NUTepaTypo;
3ynbTaThl

- pewaTtb TUMNOBbIE 3adayun NNHENHON aJ'IFerbI,
MaTteMaTu4ecKkoro aHanumsa, Teopun BEepPOATHO-
cTen; npoBoAnUTb MX aHanus, nofny4yaTtb Kolin4ye-
CTBEHHble COOTHOLLEHUA;

- NPUMEHATb BbIHUCNUTENbHbIE almroOpUTMbl pe-
LeHnd 3agay OCHOBHbIX pa3fesioB MaTeMaTuku,




- NPUMEHATL MeToabl NMHENHON anrebpbl, maTte-
MaTM4YecKoro aHanmsa, Teopun BEpPOSTHOCTEWN
OIS peLLEHNS KOHKPETHbIX 3KOHOMUYECKMX 3a4av;
aHanusnpoBaTb U COAEpPXAaTENbHO MHTEPNpPEeTu-
poBaTb NOMy4YeHHbIE pe3ynbTaThl.

Bnanetb:

- TEOPEeTUYECKMMUN U METOOUYECKMMN OCHOBaMMU
MOENMPOBaHNS C MUCMOSb30BaHMEM Mogenen u
MEeTOOO0B NIMHENHOW anrebpbl, MateMaTuyecKkoro
aHarnusa, Teopum BEPOSITHOCTEN;

- HaBblkaM1 NPUMEHEHMSI COBPEMEHHOIO MaTemMa-
TMYECKOro MHCTPYMEHTapUS ANsl peLleHnst 3KOHO-
MWYEecKnx 3agau.

YK-1

CnocobeH ocy-
LEeCTBNATb KpUTK-
Yyeckui aHanms
NpobnemMHbIX CUTy-
auur Ha OCcHoOBE Cu-
CTEMHOro noaxoaa,
BblpabaTbiBaThb
cTpaTterunio gen-
CTBUN

YK-1.1

OnpepnenseT npo-
6enbl B nHdbopmaumu,
Heobxogmmon ans pe-
LeHns NpobnemMHown
cuTyaumu

3HaThb:

- OCHOBHbIE MOHATUS U UHCTPYMEHTbI MatemaTtu-
YecKkoro aHanmsa, NuHenHou anrebpbl, Teopuu
BEPOATHOCTEN U MaTEMATMUYECKON CTAaTUCTUKN;

- MeToabl cbopa, aHanu3a u obpaboTkn OaHHbLIX
ONs pelleHus 3agady npodeccuoHanbHOW Oes-
TEenbHOCTN

YmeTb:

- pewartb TUNOBble MaTemMaTU4eckme 3agadn, uc-
nonb3yemMmble Onsi pelleHust 3agady npodpeccuo-
HanbHOW OEeATENbHOCTY;

- UCNONb30BaTb MaTeMaTUYECKUIA A3bIK U MaTe-
MaTUYECKY0O CMMBOJIMKY MpPW MOCTPOEHUN MNpo-
deccmnoHanbHbIX Mogenen;

- pewwaTb TMNOBbIE 3aJayv, NPOBOAMTb UX aHa-
nn3, Nony4aTb KONMYECTBEHHbIE COOTHOLLEHNS;
BnapeTb:

- OCHOBHbIMM MaTemMaTU4YECKUMU MOHATUAMU B
BMAE MaTeMaTU4ecKnX Modenen Mcrnonb3yemMbliX
ONs pelleHns 3agadvy npodeccuoHanbHOW Oes-
TENbHOCTY;

- NpuemamMm Knaccudpukaumm, cuctemaTusaumm u
aHanmsa KonM4yeCcTBEHHbIX XapakKTePUCTUK n3yya-
emMoro obbekTa.

YK-1.3

PaccmaTpuBaeT Bo3-
MOXXHble BapuaHTbl
peLleHns 3agayu,
OueHMBasi 4OCTOWH-
CTBa M HeJoCTaTKu

3HaThb:

-NMOHATUNHBIA annapaTt MaTtemMaTuKW, NO3BOJISHo-
LM MHTepnpeTMpoBaTh UHOPMALINIO;

- TEOPEeTUKO-BEPOSATHOCTHbIE U CTaTUCTUYEecKue
MEeTOAbl U KpUTepum NpoBepKN AOCTOBEPHOCTU U
HENpPOTUBOPEUYNBOCTY MOMYYEHHbIX pe3ynbTaToB.
YmeTb:

- obpabaTbiBaTb 3MMNNPUYECKME U IKCNEPUMEH-
TanbHble AAHHbIE;

- Ucnonb3oBaTb MaTtemaTuMyeckuin annapat Aans
peLleHns TeopeTU4EeCcKX M NpUKNagHbiX 3agad
npoeccnoHansHON OeaTenbHOCTY;

- cogepaTenbHO MHTepnpeTMpoBaTb MOSyYeH-
Hble KONMYeCTBEHHbIE pe3ynbTaThl;

- NPOBEPATb AOCTOBEPHOCTb U HEMPOTUBOPEYU-
BOCTb MOMYYEHHbIX pe3ynbTaToB U NpeacTaBNATb
WHopmMaLunio;

BnapeTtb:

- MatreMaTU4YeCcKNMmn, CTaTUCTUYECKUMU U KoNn4e-
CTBEHHbIMW MeTodamMu pelueHus npodpeccmo-
HanbHbIX 3a4avy;

- METO4aMW NOCTPOEHUS, aHaNM3a U NPUMEHEHUS
MaTteMaTudecknx mMoaenen Anst oueHKM COoCTos-
HUA 1 NPOrHO3a PasBUTUSA IKOHOMMUYECKMX SABre-
HUM K NPOLECCOoB, NCNOMb3YeMbIX B Npodeccno-
HanNbHOW OEATENbHOCTH.




12. O6beM AUCUMNNUHbI B 3a4eTHbIX egnHMuax/yac. — 8 /288
dopma NpomMeXyTOYHOM aTTecTauum — 3K3aMeH.

13. TpyaoemkocTb No BuAam y4yebHom paboTbl

TpyaoemMKoCcTb
. Mo cemecTpam
Bua yuebHon patortel Bcero 1 cemecTp 2 cemeCTpp

AyOuTOpHbIE 3aHATUSA 140 68 72

nekuum 70 34 36

B TOM 4uUcre: npakTu4eckme 70 34 36
nabopaTopHble - - - -

CamocTtodatensHas pabota 76 40 36
B TOM YuMChe: KypcoBas paboTa (NpoekT) - - - -

dopma NpomMeXyTo4HON aTtTecTaummn — 72 36 36

3k3ameH 36 4
Wtoro: 288 144 144

13.1. CogepxaHne gUCUUNIINHLI

Ne

Peanuzauus
pasgena guc-

n/n HanmeHoBaHue pasgena
CopnepxaHve pasgena AUCUMUNINHBI LUMnHLl € No-
ONCUMMNNHBI MOLLLbHO OH-
navH-kypca,
QYMK
JluHeliHas anzeb6pa. Mamemamuyeckuli aHanu3s
(1 cemecmp)
1. JNekuun
Mpeamet matematuka. HeobxogumocTtb n ocobeHHo- | Kypc: Marema-
CTW NPUMEHEHUA MaTeEMATUKN B MeHeMKMeHTe. [oHs- | Tuka, crerr.
TMe MHoxecTBa. Onepaumn Hag MHoxecTBamu. Orpa- | Dk.Bes, 1 kype,
HUYEHHbIE W HEOrPaHUYEHHbIE MHOXeCTBaA. MnntocTpa- | ounoe (Bou-

1.1 | BBegeHune. 3nemeHTbl TeO-
PUN MHOXECTB

uusl onepaumi Hag MHOXeCTBamu C MOMOLUbK Ana-
rpamm Onnepa. [lMpumepbl MCNONb30BaHUSA Teopun
MHOXECTB AN peLleHUs NPUKNagHbIX 3agay.

mena O.C., aek-
LMW TTIPAKTHAKA)
Oo6pasoBareins-
HBII opTan

|l

'"JIIEKTPOHHBIN

yHI/IBenCI/ITeT
BI'V" (vsu.ru)

OCHOBHbIe MOHATUSA NUHEN-
1.2 | vonn anre6pbl. Bektopbl n
MaTpuLbl

[MoHaTne matpuubl. [Npumepsbl MaTpuy, B 9KOHOMMUKE.
lMoHATMe BekTOpa — cTonbua u BekTopa - CTPOKU. JKO-
HOMUYeckMe npumMepbl BekTopoB. Onepauun Hag Bek-
Topamu. Onepauun Hag maTpuuamu. CummeTpudeckune
1 opToroHanbHble Matpuubl. Onpegenutens MaTpuLbl
n ero ceowcTtea. Teopema Jlannaca. ObpaTtHasa maT-
puvua. HaxoxgeHue obpaTHoOMm MaTpuvubl METOAOM
"aycca. MNoHATne MuHopa. Anrebpanyeckoe AoNosHe-
Hue. HaxoxaeHve obpaTHOW MaTpuubl B Buae nNpous-
BedeHus matpuu. Padr matpuu. lNMpumepsl pelueHus

Kypc: Marema-
THKA, CIIEIL.
Dk.bes. 1 kype.
ounoe (Bou-
mena O.C., nek-
LMW TTIPAKTHKA)
Oo6pa3oBarelib-
HBI opTan
"DJIeKTPOHHBII
YHUBEPCHUTET

3ajad C Ucnosib3oBaHMeEM MaTpul,. BI'Y" (vsu.ru)
OcHoBHble MOHATUS 1 onpedeneHns. Cuctema n nu- | Kypc: Marema-
HeWHbIX ypaBHEHMI C N nepemMeHHbIMK. PelleHne cu- | Tuka, creil
. cTem B maTpuyHon dpopme. Metoa XKopgaHa — Naycca. | Dk.bes, 1 kype,
1.3 | Cuctembl NMHEHbIX ypaBHe- N
: MpaBuno Kpamepa. Cuctema m ypaBHeHUn ¢ n nepe- | ounoe (Bowu-

HUNA

MeHHbIMKN. Teopema KpoHekepa — Kanenu (npaswuno
paHra). Cuctema nUHENHbIX OLHOPOOHbLIX YPaBHEHUN.
dyHaameHTaneHas cuctema pelleHun. CeaAsb Mexay

mesa O.C., nek-

LMW TTIPAKTHKA)
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peLleHNSIMN HEOOHOPOOHOW CUCTEMOM U COOTBETCTBY-
lowen en ogHopogHon cuctembl. Obiee, 4YacTHoe U
BasncHoe pelleHne CUCTEM JUMHEWHbIX YpaBHEHWN.
CobcTBEHHbIE 3HAYEHMSA 1 COBCTBEHHbIE BEKTOPLI MaT-

OO6pa3zoBareib-
HBII opTan
)

"JIIEKTPOHHBIA
YHUBEPCUTET

puubl. JlInHeHble 6anaHcoBble CUCTEMbI B 3KOHOMMKE | BI'Y" (vsu.ru)
(Ha npumepe mopenu JleoHTbeBa). KBagpaTuyHbie

dopmbl.

OnpegeneHue nuHeriHoro npoctpaHcTea R, npumepsbl. | Kypc: Matema-
JInHerHo 3aBMCMMbIE N HE3ABMCHMMbIE CUCTEMbI BEKTO- | THKA, CIICIL
poB. basnc n koopguHatbl. PasamepHocTb nnHenHoro | Dk.Bes, 1 kype,
npocTtpaHcTBa. OnpegeneHne eBKNMAOBOIo NpocTpaH- | ouroe (Bow-

cTBa. CKaJ'IFIpHOE‘ npoun3sengeHmne n ero akCnMombl. I'Ile-

meBa O.C., nek-

14 JInHenHble 1 eBKNNOOBBLI Mepbl €BKMMAOBbLIX NPOCTPAHCTB. [NMHbI BEKTOPOB W | HMH+IIPaKTHKA)
npocTpaHcTBa ron mexay Bektopamn B R" . HopmupoBaHHbie npo- | O6pa3oBatesib-
y y O0bpasoBaTeb-
cTpaHcTBa. [loHATME OpTOHOPMUPOBAHHOIO 6a3nca eB- | Hblii mopTai
Knugosoro npoctpaHcTea. KBagpatuyHble opMbl, MX | "DaeKTpOHHBIN
MaTpuubl B gaHHoMm 6Gasuce. Kputepuii CunbBecTpa | yHHUBEpPCUTET
3HaKooMnpeaeneHHoOCT KeagpaTuyHou ¢opmbl. Ine- | BIY" (vsu.ru)
MEHTbI aHaNnUTUYECKOW reoMeTpuun.
MoHaTue nocnepoBatenbHocTU. Cnocobbl 3agaHua no- | Kypce: Marema-
cnegoBaTenbHOCTEN. BeckoHe4yHO Manble U Becko- | THKa, criell
HeyHo 6Gonblwure nocnegoBaTensHocTU. OrpaHunyeH- | Dk.Bes, 1 kype,
Hble N HeorpaHUYeHHbIE NOCNeA0BaTENbHOCTH. ounoe (Bou-
Cxopsawmecs nocnegoBaTenbHOCTU, UX CBOMCTBA. mesa O.C., jek-
1.5 | MNocnenosatensHocTw. MNpe-
: MoHOTOHHbIE nocnegoBaTenbHOCTU. Yucno e. Teo- | uumtnpakTrka)
Aen nocnegoBaTenbHOCTH
pema O BMOXeEHHbIX oTpe3kax. Beluncnenve npegena | O6pasoBareiib-
nocnegoBaTtesibHOCTU. HBII opTan
"DIIeKTPOHHBIHI
YHUBCPCUTCT
BI'V" (vsu.ru)
OnpegeneHune dyHkumn. Cnocobbl 3agaHusa dyHkumK. | Kype: Matema-
MoHATMA cnoxHom n obpaTtHow dyHKUMK. HesiBHas | Tuka, creir
dyHKumna. Knaccudukauusa dyHkumin. NpumeHeHune | Dk.bes, 1 kype,
YHKUNA B 3KOHOMMUKE (NPOU3BOACTBEHHAA PYHKUUSA, | ouHoe (Bou-
dYHKUMSA None3HoCTH, hyHKUMA cnpoca u npeanoxe- | mesa O.C., jek-
Hus). BeckoHeyHo Manble U GeckOHeYyHO OonblUME | HUH+IPAKTHKA)
Hkumn. CpaBHeHne OeckoHe4yHO Manbix M 6ecko- | OGpasoBaresn-
1.6 OyHkumK. Mpegen gyHKUMK GyHKL P M <
He4yHo Oonblwmx dyHKUMIR. OnpedeneHus npegena | Helit moprai
YHKUUN B TOYKE M HA BECKOHEYHOCTM, onpeaeneHune | "DieKTpOHHBIH
OLHOCTOPOHHMNX npenernoB. OCHOBHbIE CBOWCTBA MpEe- | YHUBEPCHUTET
aenos yHkumu. lNepBbii 1 BTOPOM 3amevaTenbHble | BI'Y" (vsu.ru)
npegensl. NMpuMmepbl 3KOHOMUYECKMX NPUNOXEHWUIA. Bbl-
yucneHne npenernos MYHKUUIA 1 pacKpbiTMe Heonpeae-
NEHHOCTEN.
Kypc: Marema-
THKA, CIICIL.
OnpepneneHne HenpepbIBHOCTU OYHKLMU B TOUKE U Ha Sk Bes. | kvoe
.Bes, 1 xype,
npomexyTke. HenpepbiBHOCTbL aneMeHTapHbIX OYHK- ouitoe (Bon
uun. CeoncTBa HenpepbIBHbIX OYHKLNIA. —(—eBa 0.C.. ek
~ . . -
17 Knaccudmkaums Touek paspbiBa. Teopema 06 ycTonum- IIERA 1. %e., JICK:
: HenpepbIBHOCTL yHKL MU _ LUUHTIPAKTHKA)
BOCTW 3HaKa HenpepbIBHOMW (pyHKLMW. [epBas u BTopas OBPasoBATCIE
L0pa3oBaTejib-
Teopembl bonbuaHo-Kowu. MNMepBas 1 BTopas Teopemsl oLl HODTA
o v . p
BewiepwTpacca. HenpepbIBHOCTb CIOXHOW 1 0BpaTHOM | .
hyHKLM "DNeKTPOHHBIi
’ YHHUBEPCUTET
BI'Y" (vsu.ru)
. . Kypc: Marema-
lNoHAaTne npoussogHon. eoMeTpUYECKUn N IKOHOMMU- KA. olle
. . , CIICIL.
Yyeckuin cmbicn npomssogHon. OAHOCTOPOHHME NPOU3- Sk Bes. | kvbe
. .Bes, 1 xype,
OundbdepeHumansHoe ncunc- | BogHble. icnonb3oBaHne NOHATUS NPOM3BOLHOM B 3KO-
1.8 ouHoe (Bou-

neHve yHKUUKN OOHOW nepe-
MEHHOM

Homu4eckorn Teopun. MNMoHaTHe anddepeHunpyemMocTu
dyHKUMKN. Heobxogoumble M [OCTATOYHbIE YCMOBUS
anddepeHumpyemMocTu cyHKumun B Touke. dnddepeH-
LMPYEMOCTb 1 HEMNPEPLIBHOCTL (PyHKLUNN.

mena O.C., nek-
LMW TTIPAKTHKA)

Oo6pa3oBareib-
HBIH opTan
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MoHatna pguddepeHumana. FeomMeTpuyeckuii CMbICN
anddepeHumnana. lNpumeHeHne auddepeHuunana K
NpnbnmxeHHbIM BblducneHmam. JuddepeHumpoBaHme
CYMMbl, Pa3HOCTU NPOU3BEAEHUSA, YaCTHOro OYHKLUUN.
OundbepeHumnpoBaHme anemeHTapHbIX PyHKUMIA. Oud-
depeHUNpOBaHNE CRNOXHOW (OYHKLUMKW, npuem nora-
pudmmyeckoro auddepeHumposanmsa. duddepeHum-
poBaHue obpaTtHon dyHKuMK. MpounseogHbie n andde-
peHumanbl BbICLUMX MOPSAKOB.

"JJIEKTPOHHBIA
YHUBEPCUTET
BI'Y" (vsu.ru)

1.9

MpumeHeHue gudcpepeHym-
anbHOro NCYUCIEHNS K UC-
CcnegoBaHuIo PyHKUNIA

Teopembl Ponns, JlarpaHxa, Kowu. NeomeTpnyeckas
N 3KOHOMMYECKasi UHTepnpeTaunst Teopem. MNMpuaHaku
MOHOTOHHOCTU OYHKUMUKN. DKCTpeMyM dyHKUmN. Heob-
XoAMMoe ycrnoBue akcTpemyma. NepBoe n BTopoe fo-
CTaTOYHble yCroBus aKkcTpemyma. Npumepsbl pelieHns
3KOHOMMYECKMX 3a4ay Ha onpeaeneHne akeTpemMyma.
[MoHATMe BbINYKNOCTU pyHKUMK. [locTaTOYHbIE YCro-
BMS BbINYKOCTU. MNoHsATUE ToYkM nepernba. Heobxo-
AVMOE 1 JOCTaTOYHOE YCIoBMS TOYKM nepernba.
AcumnToTbl rpaduka dyHkumn. Teopema JlonuTans.
O6was cxema uccnegosanus dyHkumm. iccnegoa-
HMe dyHKLMIN B 3koHOMuKKe. OnpegenexHve nHtTepea-
NIOB MOHOTOHHOCTU, 3KCTPEMYMOB, TOYEK nepernbda u
acumnToT rpaduka dyHKumuK. MNocTpoeHne rpadmnkos

dYHKUNNA.

Kypc: Marema-
THKA, CIIEIL
Ok.bes, 1 kype,
oyHoe (Bomn-
mesa O.C., nek-
HUUTIPAKTHKA)
OG6pasoBarenb-
HBII opTan
"DIIeKTPOHHBII

YHUBEPCHUTET
BI'V" (vsu.ru

1.10

HeonpegeneHHbIn nHTerpan

MepBoobpa3Has yHkUMKU. HeonpeneneHHbii UHTe-
rpan u ero OCHOBHble CBOMCTBA. VIHTerpanbl 0T OCHOB-
HbIX 3NeMeHTapHbIX yHKuun. MeToa 3ameHbl nepe-
MeHHON. MeToa mHTerpupoBaHusa no yactam. OcHoB-
Hbl€ TUMNbl MHTErpanoB, bepyLUMXcsa NO YacTaAMm.
WHTerpmpoBaHne TpUroHOMeTprUYeCckux pyHKLUNA.
PasnoxeHne pauynoHanbHon Apobu Ha cymMy npocTen-
Wwmnx apoben. HTerpupoBaHue paumoHarnbHbIX dyHK-
umin. Metoa HeonpegeneHHblX KO3 ULMEHTOB.
WHTerpMpoBaHne  MNpoOCTEMIMX  MppaLMOHarbHbIX
dyHKUMIA. MNMoHsaTUE 0 HebepyLmxca nHTerpanax.

Kypc: Marema-
THKA, CIIEIL.
Sk.bes. 1 kype.
ouHoe (Bou-
mesa O.C., nek-
LHMUtTIPAKTHKA)
O6pasoarenb-
HBII [opTan
"DJIeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

npaKTVI‘-IeCKVIe 3aHATUNA

21

OnemeHThI Teopun MHOXeCTB

lMoHaTue MHoXecTBa. PelueHune 3agay unmocTpupyro-
LMX ornepauum Haf MHOXeCTBaMu C MOMOLLbIO Ana-
rpamm Onnepa. icnone3oBaHMsa TEOPUM MHOXECTB
ONSA pelleHns npuknagHelx 3agad.

Kypc: Marema-
THKA, CIIEIL.
Dk.bes. 1 kype.
ounoe (Bou-
mesa O.C., ngek-
LHUUtTIPAKTHKA)
Oo6pasoBareins-
HBII opTan
"DJIEeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

2.2

BekTopbl 1 maTpuubl.

PeweHne 3agay ¢ ucnonb3oBaHWeM ornepauun Hapg
MaTpuuammn: CrioXXeHue maTpul, YMHOXEeHWe maTtpuL.
BbluncneHve onpegenutenen maTpuy, pasnuyHbIX no-
psakoB. HaxoxaeHne obpaTtHbIx matpuu. BelumcneHve
paHra matpuu,.

Kypc: Marema-
THKA, CIICIL
Dk.bes. 1 kype.
ouHoe (Bomn-
mesa O.C., ngek-
LUUtTIPAKTHKA)
OGpasoBareib-
HBII nopTan
"DJIeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)
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CucteMbl NMHENHbIX ypaBHe-
HUIA.

PelweHune cucteM n nNUHENHbIX ypaBHEHUN C n nepe-
MeHHbIMW. PelleHne cuctem B maTtpu4Hon goopme. Me-
Toa XKopaaHa — Maycca. Npasuno Kpamepa. PeweHue
CUCTEM M ypaBHEHUN C N nepemeHHbIMU. Teopema
KpoHekepa — Kanenu (npasuno padra). PewleHne cu-
CTEM IMHENHbIX OAHOPOAHBbIX YpaBHeHWW. Haxoxae-
HMe dyHOaMeHTanbHOW cucTembl pelleHuin. CBA3b
MeXay peleHNaMN HEOOQHOPOAHOM CUCTEMOW N COOT-
BETCTBYHOLLEN el ogHOpoAHoM cucTeMbl. ObLlee, YacT-
Hoe 1 0a3nCHOEe pelleHne CUCTEM JIMHENHbIX YpaBHe-
HUI. HaxoxaeHne cobCTBEHHbIX 3Ha4YEeHNI 1 COOCTBEH-
HbIX BEKTOPOB MaTpuLbl.

Kypc: Marema-
THKA, CIICIL
Sk.bes. 1 kype.
ouHoe (Bou-
mesa O.C., jek-
UUUTTIPAKTHKA)
Ob6pasoBareins-
HBIW [TopTan
"DIeKTPOHHBIN

YHHUBEPCHTET
BI'V" (vsu.ru

24

MocneposartenbHocTw. [Npe-
JAen nocnenoBaTesibHOCTU

Cnocobbl 3apaHns nocrnegoBaTenbHocTen. Boluncne-
HWe npeaena nocrneaoBaTenbHOCTY.

Kypc: Marema-
THKA, CIIEIL.
Sk.bes. 1 kype.
ouHoe (Bou-
mesa O.C., nek-
LUUUTTIPAKTHKA)
OG6paszoBareib-
HBIW opTan
"DJIeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

25

dyHkummn. Mpegen dyHKuun

MoHaTue pyHkuMK. HaxoxaeHne obnactu onpegene-
HUSA 1 0BnacTn 3HadeHus pyHKUUA. Beluncnenme npe-
nenoB yHKUMA N packpbITUe HeonpeaeneHHOCTEN.

0 o
HeonpegeneHHocTH 6 —, 0—o00, 0-.lepBbli n
o0

BTOpOVI 3amMmedaTeribHble npeaenbl.

Kypc: Marema-
THKA, CIIEIL
Sk.bes. 1 kype.
ouHoe (Bou-
mesa O.C., naek-
UUUTTIPAKTHKA)
OG6pasoBareib-
HBII opTan
"DJIeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

2.6

HenpepbIBHOCTL OYHKLMK.

VMccnenoBaHne HenpepbIBHOCTU PYHKLMK B TOYKE N Ha
npomexyTke. HenpepbiBHOCTb 3reMeHTapHbIX YHK-
unn. HaxoxaeHwe Toyek paspbiBa yHKUWUW, Krnaccu-
dhukauma Tovek paspbliBa.

Kypc: Marema-
THKa, CIIEIL.
Ok.bes, 1 kypc,
oyHoe (Bomn-
mesa O.C., naek-
LHUUtTIPAKTHKA)
OG6pa3zoBareib-
HBII opran
"DIIeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

2.7

OundbdepeHumansHoe ncunc-
nexve yHKUUN OOHOW nepe-
MEHHOMN.

.BbluncneHuve npounssogHon. leomeTpu4eckmin U 3KOHO-
MUYECKMIA CMbICN npousBoaHon. [uddepeHumpoBa-
HWEe CYMMbI, Pa3HOCTW NPOU3BESEHNS, YACTHOIO OyHK-
uuun. OuddepeHumpoBaHne aneMeHTapHbIX YHKLUNNA.
BbluncneHne nponsBoagHON CROXHOW hyHKuuK. MNprem
norapudmmyeckoro auddepeHumposaHus. Belumcne-
Hue anddepeHumManos pasnuyHbIX MYHKUUA. Bbelunc-
neHve Npou3BOAHbIX 1 anddepeHLnanos BbICLUNX MNO-
pPSOKOB.

Kypc: Marema-
THKA, CIIEIL
Ok.bes, 1 kypc,
ouHoe (Bou-
mena O.C., nek-
LUUtTIPAKTHKA)
OGpasoBareib-
HBII nopTan
"DIIeKTPOHHBII

yHI/IBCIZCI/ITeT
BI'Y" (vsu.ru)

2.8

MpumeHeHne andpdepeHun-
anbHOro NCHYUCIIEHNS K UC-
cnefoBaHuio yHKLUNIA.

WcecnenoBaHue OyHKUMIA: HaxoXaeHne acuMmnToT rpa-
dmka yHKUMIA, MpoBEpKa HEOBXOAMMOrO YCIOBUS JKC-
TpeMyma, HaxoXOeHue CTauuoHapHbIX TO4YeK, Mpo-
BepKka [JOCTaTOYHbIX YCMOBUIA 3KCTpPEeMyMa, Haxoxae-
HWe MHTepBanoB BbIMYKNOCTU OYHKUUN U TOYEK nepe-
rmba. locTpoeHne rpadukoB YHKUUA C MOMOLLBHO
NpoBefEeHHOr0 NCCIeLOBaHMS.

Kypc: Marema-
THKA, CIICIL
Ok.bes, 1 kypc,
oyHoe (Bou-
mena O.C., nek-
LMW TTIPAKTHKA)
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O6pasoparens-
HBII opTan
"DIIeKTPOHHBII
YHUBEPCUTET

BI'Y" (vsu.ru)
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HeonpegeneHHbIn nHTerpan

BbluncneHne HeonpeaeneHHbIX NHTEerpanoB OT OCHOB-
HbIX 3neMeHTapHbIX yHKUMA. MeToa 3ameHbl nepe-
MeHHON. MeToa MHTerpupoBaHus no yactsam. OcHoB-
Hble TWUMbl MHTErpanoB 6epyLunecs No YacTam.
WHTerpupoBaHne TpPUroHOMEeTPUYECKNX DYHKLMIA.
PasnoxeHune paunoHansHon gpobu Ha cyMMy npocTen-
Wwnx apoben. HTerpupoBaHue paumoHarbHbIX yHK-
umn. Metoa HeonpegeneHHbIX KO3gULMEHTOB.
VHTerpupoBaHme  NpoCTEWMLMX  MppaLMOHanbHbIX

PYHKUUA.

Kypc: Marema-
THKA, CIIEIL.
Sk.bes. 1 kype.
oyHoe (Bomn-
meBa O.C., nek-
LAUHIPAKTHKA)
O06pasoBarenb-
HBIN TopTan
"DIEeKTPOHHBIN

yHI/lBG[ZCI/ITCT
BI'V" (vsu.ru)

Mamemamudyeckull aHanu3, meopusi eposimHocmell U MamemMamu4ecKkasi cma-

mucmuka
(2 cemecmp)

1. Jlekuun

1.1

OnpegeneHHbIn nHTerpan

MoHATMe nHTerpanbHor cyMmmbl. OnpefeneHHbIn nHTe-
rpan, reoMeTpuyecKkMn U 3KOHOMUYEckni cmbicn. Oc-
HOBHbIE€ CBOWCTBA ONpPeAeneHHOro UHTerpana.
WHTerpan ¢ nepemMeHHbIM BepxHUM npegernom. Pop-
Myna HbtoToHa-JlenbHmnua. WHTerpmpoBaHve no ua-
CTAM M MeTo[ 3aMeHbl NepeMeHHON B onpeaeneHHoM
nHTerpane. lNMpunoxeHna onpegeneHHoOro nHTerpana.
MpubnuxeHHble MeTodbl UHTErpupoBaHus. Vicnonb3o-
BaHUS MOHATMSA OMpedeneHHOro MHTerpana B 3KOHO-
MUKe.

Kypc: Marema-
THKA, CIIEIL
Ok.bes, 1 kypc,
oyHoe (Bon-
mesa O.C., aek-
LU tTIPAKTHKA)
O6pasoarenb-
HBII opTan
"DIIeKTPOHHBII

yHI/IBenCI/ITeT
BI'V" (vsu.ru)

1.2

HecobcTBEHHbIE UHTE rpanbl

HecobcTBeHHble nHTerpansl ¢ 6eckoHeYHbIMK npeae-
namu MHTErpvpoBaHUsA U HeCOOCTBEHHblE MHTEerpansbl
OT HeorpaHUYeHHbIX OYHKLUWUNA.

Kypc: Marema-
THKa, CIIEIL.
Ok.bes, 1 kypc,
oyHoe (Bomn-
mena O.C., aek-
LMW TTIPAKTHAKA)
OG6pa3zoBareib-
HBII opran
"DJIeKTPOHHBIN

yHI/IBenCI/ITeT
BI'YV" (vsu.ru)

1.3

BekTopHble npocTpaHcTBa.
@PyHKUMM MHOTUX NEepeMeH-
HbIX

[MoHaTue koopanHaTHOro npocTpaHcTea. [oHATe MeT-
pn4eckoro, NIMHENHOro, HOPMMPOBAHHOIO, eBKNUAOoBa
npoctpaHcTea. [lpumepbl  3KOHOMUYECKUX  MNpO-
CTpaHCTB. 3aMKHYTble OTKPbITblE, KOMNAKTHbIE MHOXe-
CTBa B METPUYECKUX NPOCTPAHCTBAX. TOYEYHblIE MHO-
XecTBa B 71 - MEPHOM MpocTpaHcTBe. YHKLMN MHOTNX
nepemeHHbIX. lNpefen yHKUMU MHOIMX nepemepeH-
HbIX. HenpepbiBHOCTb QYHKLMU MHOTUX NEPEeMEHHbIX.
OcHOBHbIE CBOWCTBAa HenpepbiBHbIX (QYHKUMNA. [MOHSA-
TME CIOXHOW (YHKUMKW. HenpepbiBHOCTb CNOXHOW
PYHKUMKN. HacTHble U NOMHbIe NpupaLleHns yHKLUK
MHOIMX NepemMeHHbIX. YacTHble nponssBoaHble 1 and-
dhepeHuman nepsoro nopsaka B GyHKUUM MHOrMX ne-
pemeHHbIX. OuddepeHuupyeMmocts yHKkunn. CBA3b
anddepeHUNpyeMocT C CyLLECTBOBAHWEM YacTHbIX
npoussogHbIxX. [dunddepeHunpyemMoctb U HenpepbiB-
HOCTb. [loHATME nNpOW3BOAHOM MO HanpaBieHUo w”

Kypc: Marema-
THKA, CIIEIL.
Ok.bes, 1 kypc,
ouHoe (Bou-
mena O.C., nek-
LUUTTIPAKTHKA)
Oo6pa3oBarelib-
HBI [opTan
"DIIeKTPOHHBII
YHUBEPCHUTET
BI'Y" (vsu.ru)
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rpagmeHTa. OudpdepeHunpoBaHmne CriokHOM M HesiB-
HOW hyHKLMN. HacTHbIe Npon3BoaHbIe U AnddepeHLn-
anbl BbICLUMX MOPAAKoB. Wcnonb3oBaHue yHKUMIA
MHOMMX MEepPEMEHHbIX B 3KOHOMMYEecKown Teopuu. Jlo-
KanbHbIA 3KCTPEMYM (PYHKLMN MHOIMMX MNEPEMEHHbIX.
Heobxogumoe ycnosme nokanbHOro akctpemyma. [o-
CTaTOYHOE YCOBME NOKarbHOro aKCcTpemyma (KpuTe-
pun CunbBecTpa).

YCNOBHbIN 3KCTPEMYM (PYHKLMU MHOTMX NEPEMEHHbIX.
Teopema 0 pa3peLlmnMocTy cUcTeMbl YHKLMOHATBHbIX
ypaBHeHun. MeTtoq MHOXUTENen JlarpaHxa.
lMoHATME O MeTode HauMeEeHbLUMX KBagpaToB.
MepbI peLleHne 3KOHOMNYECKUX 3agau.

Mpu-

Yucnosble paaa. OnpegeneHne YMcrnoBoro psaa u ero
CyMMbl. Heobxoaumbli NpU3HaK CXOAMMOCTU YMUCIIO-
BbIX psgoB. [apmMoHudecknii paa. Paabl ¢ nonoxuTenb-
HbIMM YneHamu. [locTaToOuYHble MPU3HaKW YMCIIOBOro
psaa (npu3Hak cpaBHeHuWs, npusHak Janambepa, nHTe-

Kypc: Marema-
THKa, CIICII.
Ok.bes, 1 kype,
ouHoe (Bou-
mesa O.C., nek-

1.4 Yucnosble 1 PyHKUMOHATb- . K
Hble psibl rpanbHbin npusHak Kowwu). 3HakonepemeHHble psfbl | HHH+HTIPaKTHKA)
abcontoTHas M ycroBHas cxoauMMocTb. [MoHATME o | OGpasoBaresn-
dYHKUMOHaMNbHLIX pagax. NHTepsan v paguyc CXoau- | Hblil moprain
MOCTM CTeneHHoro psaa. PasnoxeHve yHKUUKN B CTe- | "DaeKTpoHHBIN
neHHble pagpl (pagel Tennopa n Maknopena). lNpume- | yausepcutet
HEHVe pSAoB B NPUBIIMKEHHbBIX BbIMUCIIEHUSIX. BI'Y" (vsu.ru)
MpeomeT Teopum BepodATHocTen. Heobxogmmoctb u | Kypc: Marema-
YCNOBUS MPUMEHEHNS BEPOATHOCTHBLIX METOAOB B 3KO- | THKA, CHEIL
Homuke. lpegmeT matemaTtudeckas ctatuctuka. Ceasb | Dk.Bes, 1 kype,
MaTeMaTM4eckon CTaTUCTUKM C Teopuen BEepoOsiTHO- | ounoe (Bou-
cten. NoHatne ucnbitaHus. Onpegenexve cobbitus. | mesa O.C., jek-
1.5 Beenetne. OCHOBHbIE NOHS- Bugbl cobbiTuin. [lencteusa Hag cobbitnamn. Knaccuye- | muutmop )
TVS TEOPUN BEPOATHOCTEMN. A ) A ’ UHTIPAKTHEY
CKoe ornpepeneHne BeposaTHOCTU. [eomeTpuyeckas Be- | O6paszoBareb-
posiTHOCTb. OTHOCUTENbHAasi YacToTa. YCTOMYMBOCTb | HBIH mOpTAm
OTHOCUTENBbHOM YacToTbl. CTaTucTudeckoe onpegerne- | "DIeKTpOHHbIH
HMe BEpOATHOCTU. BblumMcneHne BEpPOATHOCTEN C WUC- | YHUBEPCUTET
Nnonb30BaHNEM KOMOMHATOPHbIX CXEM. BI'Y" (vsu.ru)
MHOXeCTBO anemMeHTapHbIX cobbITuin. MHoXecTBO co- | Kypc: Martema-
ObITi. MoHATHE 06 anrebpe MHOXECTB U 0 O -an- | Tuka, CrellL
rebpe. Akcrombl Konmoroposa. MNoHaTue BeposaATHOCT- | Dk.bes, 1 kype,
HOro MpOCTpaHCTBa. Teopema CIOXeHWUs1 BEpOosiTHO- | ouHoe (Bou-
cTeil AN COBMECTHbIX W HECOBMECTHbIX cobbiTuiA. | mesa O.C., nek-
MpyHUMN NpakTUY4ecKkon HEBO3MOXHOCTU ManoBepo- | LUUHIPAKTHKA)
BeposiTHOCTHOEe ~ MpocTpaH- | STHbIX COBbLITWIA. YCnoBHasi BEPOSTHOCTb. Teopemb | Obpasosatens-
1.6 | ctBo. OCHOBHbIE TeopeMbl | YMHOXEHUs NS 3aBUCUMBIX U HE3aBUCUMbIX COObITWIA. | HBLA nOpTAN
TEOpUN BEPOSITHOCTEMN. dopmyna nonHon BeposiTHocTU. ®opmyna baiteca. | "DIeKTPOHHbIN
lMoBTOopeHue wucnbiTaHun. dopmyna bepHynnu. | yHHBEpCHTET
HavseposiTHelwee Yncno nosisneHus cobbitna B no- | BIV" (vsu.ru
cnepoBaTenbHOCTU HE3aBUCUMMBIX UCTMbITaHUNA. DyHK-
ums JNlannaca, uHTerpanbHas dyHkums Jlannaca un mx
NpMMEHeHVe NS pelleHns 3agad B yCrioBMsX MNOBTO-
PeHNs UCMbITaHWUN.
MoHaTne cnyyanHonm BenuumHbl. PyHKUMA pacnpege- | Kypc: Marema-
neHnsa cnyyanHown BennymHbl U ee cBoMCTBa. [UCKpeT- | Tuka, creir
Hble U HenpepbiBHbIE CryYvalrHble BeNuYuHbL. [oHaTMe | Dk.Bes, 1 kypc,
3aKkoHa pacnpefeneHus crnyvaHon BenuuuHbl. Pap | ounoe (Bowu-
CnyyaiHble BENUYMHLI U CMO- | pacnpefeneHns OUCKPEeTHOW CryYanHon BenuyuHbl. | miesa O.C., jiek-
1.7 | cobbl nx 3apaHusa. Yucnossble | MNOTHOCTL pacnpeaeneHns BEPOATHOCTEN HenpepblB- | LUU+IPAKTHKA)

XapaKTepUnUcTukun CﬂyLIaI7IHbIX
BEeIMNYUH.

HOW cry4yarHOW Benu4uHbl. BepoAaTHOCTb nonagaHus
HenpepbIBHOW CriyYanHOW BENWYMHLI B 3a[aHHbIA UH-
Tepsarn.

MaTtemaTnyeckoe OXuaaHue OUCKPETHBIX U Hernpe-
pbIBHbIX CnyyYanHbiX BennymH. Moga. Megnana. Ouc-
nepcus  OUCKPETHLIX W HENPEPbIBHbIX Cry4YanHbIX

Oo6pa3oBarelib-
HBI [opTan
"DIIeKTPOHHBII
YHHBEPCHUTET

BI'Y" (vsu.ru)



https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213
https://edu.vsu.ru/course/view.php?id=5213

BenuuMH. HayanbHble U UeHTpanbHble MOMEHTLI Crly-
YanHbIX BeNMYMH. AcummeTpus. Jkcuecc. Bblumcne-
HWE YMCIOBbIX XapaKTEPUCTUK C ncnonb3oBaHnem Ex-
cel.

OCHOBHbI€ 3aKOHbI pacnpene-
NeHun4.

BuHoMManbHbIN 3aKkoH. 'MnepreomeTpuryeckoe pacnpe-
nenexune. 3akoH NyaccoHa. PaBHOMepHbIN 3akoH. Hop-
MarbHbIA 3aKOH. BbluMcneHne BeposATHOCTM nonaga-
HUSA CryYamHOW BenWYMHbI, NOOYMHEHHOW HOpMarb-
HOMY 3aKOHY, B 3afaHHbI nHTepBan. [NpaBuno “tpex
curm”. TokasaTenbHoe pacnpegenenue. Npumepsl nUc-
Nnonb3oBaHMsl 3aKOHOB pacnpefeneHns ons Moaenu-

Kypc: Marema-
THKA, CIIEIL.
Dx.Bes, 1 kype.
oyHoe (Bomn-
meBa O.C., nek-
LAUHIIPAKTUKA)
O06pasoBarenb-

18 |3 poBaHUsA 3KOHOMUYECKUX MnpoLeccoB. ['eHepupoBaHWe | Hblii nopran
aKOH BONbLUNX YMCEN U LiEH- o " .
TpanbHan npeaenbHas Teo- nceBaocryYyanHblX YMcen ¢ 3afaHHbIM 3aKOHOM pac- | "DieKTpoHHBIN
pewma. npenenexHnsa B Excel. YHUBEPCUTET
MoHATMe 3akoHa 6onblimx Yncen. Ponb 3akoHa 6onb- | BLY" (vsu.ru)
LIMX YUcen B U3y4YEeHUN CTaTUCTUYECKNX 3aKOHOMEPHO-
CTen B 9KOHOMUKe. [pumepsbl AencTeus 3akoHa 6onb-
wmx yncen. HepaseHcTBo Yebbiwesa. Teopema Hebbl-
wesa. NoHATUE ueHTpanbHOW npeaenbHON TeopeMbl.
lNoHaTne o Teopeme JlsnyHoBa.
eHepanbHasi COBOKYNHOCTb U Bbibopka (BbIGopoyHas | Kypc: Marema-
COBOKYMHOCTb). Bbibopka 13 0gHOMEPHOrO W MHOFO- | THKA, CIIeIL
MepHoro pacnpegeneHuns. Cnocobbl otbopa. Bbibo- | Dk.Bes, 1 kype,
poyHoe pacnpepeneHve. BapnaunoHHbIn psa, ero xa- | outnoe (Bou-
paKkTEPUCTUKM U rpadmyeckoe msobpaxeHue. 'mcto- | mesa O.C., jek-
rpamma. MonuroH. BeibopoyHbIn aHanor yHKUMK pac- | HHU+TIPaKTHKA)
npegeneHvns — amnupuyeckas yHkums pacnpegene- | O6pasoBatens-
HWS 1 ee CBOWCTBA. YnCnoBble XapakTepUCTMKN BbIGO- | Hblil mopTan
Crartuctnyeckoe onucaHme pPOYHOro pacnpegeneHus: BolOOpPoOYHOE cpeaHee, Bbl- | "DaeKTpOHHBIN
1.9 | pesynbTaToB HabnoaeHUN. bopoyHas gucnepcusi, MegmaHa, aCUMMETPUS, 9KC- | YHUBEPCHTET
CraTtuctnyeckme mMeTodbl | Lecc, BbibopoyHble MomeHTbl. ObpaboTka pesynbTta- | BI'Y" (vsu.ru)
OLLeHKMN NapamMeTpoB. TOB HabnogeHun ¢ ucnons3oBaHnem Excel.
MoHATMe oueHkn napameTpoB. CBOWCTBA OLIEHOK: CO-
CTOATENbHOCTb, HECMELEeHHOCTb, 3(MEKTUBHOCTb.
ToueyHble oueHKM napameTpoB pacnpegeneHus. WH-
TepBanbHble OLeHKN NnapameTpoB pacnpeaeneHus. [o-
BepuTernbHbI MHTepBan. MNMpruMmepbl NOCTPOEHUsA JoBe-
puTenbHbIX MHTepBanoB. OueHkn Ans BblIBOPOYHOro
cpeaHero u BbibopoyHon ancnepcun. CtatuctTmdeckoe
oueHuBaHue B Excel.
Onucanve runotes. lpocTble U cnoxHble runotesbl. | Kypc: Matema-
Hynesasi n KoHKypupytowme runotessl. Kputepumn npo- | Tuka, creil.
BEPKU CTAaTUCTUYECKMX rMnoTes. YpoBeHb 3Ha4nmocTtu | Dk.bes, 1 kypc,
N MOLLHOCTb KpuTepus. Owmnbku nepBoro m BTOPOro | ounoe (Bow-
poga. lNpoBepka runoTes O 3akoHax pacnpegeneHus. | mesa O.C., nex-
1.10 | MpoBepka  cTaTUCTUYECKMX K _ n n
noTes. putepuit cornacus. lposepka runoTes o paseHcTBe LUUHIPAKTHKA) |
cpedHuX W aucnepcuin. PacnpefeneHus BeposaATHO- | O6pa3oBareib-
CTeln, ncnonbsyemble O MPOBEPKUM CTATUCTUYECKUX | Hblil mopTai
rmnoTte3 (pacnpegenerHune lMupcoHa, pacnpepeneHve | "DaeKTpOHHBIN
CrtblogeHTa, pacnpegenexne duwepa). NposBepka - | yHUBEpCHTET
notes c ncnone3osaHvemM Excel. BI'Y" (vsu.ru)
2. TMpakTnyeckue 3aHATUA
Kypc: Marema-
THKa, CIICIIL.
OnpepneneHHbin MHTerpan. BeluncneHue onpepeneH- | Dk.Bes, 1 kype,
51 HbIX WHTErpanoB C WCMNOMNb30BaHWEM dopmynbl | ounoe (Bowu-

OnpeaeneHHbIn nHTerpan

HbloToHa-lelbHuua. MHTerpMpoBaHne Mo 4acTtam u
MEeTO[ 3aMeHbl NEePEMEHHOW B ONpefenieHHOM WHTe-
rpane. MpunoxeHus onpegeneHHoro MHTerpana.

mena O.C., nek-
LUUTTIPAKTHKA)
Oo6pa3oBarelib-

HBII opTan
"DIIEKTPOHHBIA
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YHUBEPCHUTET
BI'Y" (vsu.ru)

22

HecobcTBEHHbIE NHTE rpanbl

BbluncneHve HecobCTBEHHbIX MHTErpasnoB ¢ 6eCKoHeu-
HbIMW MpeaerniaMmn MHTErPUPOBaHUS 1 HECOBCTBEHHbIX
WHTErpanoB OT HEOrPaHUYEHHbIX (DYHKLIWNA.

Kypc: Marema-
THKA, CIEIL
Sk.bes. 1 kype.
ouHoe (Bou-
mesa O.C., jek-
UMY TTIPAKTHKA)
Ob6pasoBareins-
HBIW [opTan
"DIeKTPOHHBIN

YHHBEPCUTET
BI'V" (vsu.ru)

23

®yHKUMN MHOTUX NEpeMEH-
HbIX

®PYHKUMM MHOTUX NepemMeHHbIX. BbluncneHme vacTHbix
nNpon3BoaHbIX 1 AnddepeHunanos nepsBoro nopsaka
YHKLMN MHOTrMX nepemMeHHbiX. Bbluucnenne npows-
BOAHOW MO HanpasneHuo u rpagneHTa. AnddepeHun-
poBaHWe CroXHOW yHKUMKU. BbluncneHne 4acTHbIX
Npou3BOAHbIX M AnddepeHLmanos BbICLUNX NOPSAKOB.
Vcnonb3oBaHne (OyHKLUMA MHOTUX NEPEeMEHHbIX B 9KO-
HOMUYeCcKon Teopun. HaxoxaeHune NnokanbHOro aKcTpe-
MymMa YHKUMM MHOTMX MepemMeHHbIX. HaxoxaeHue
YCIOBHOTO 3KCTpeMyMa PyHKLMN MHOTUX NePeMEeHHbIX
C UCMonb3oBaHMEM MeToAa MHoXMTenen JlarpaHxa

Kypc: Marema-
THKA, CIIEIL.
Si.Bes, 1 kype.
ouHoe (Bou-
mesa O.C., naek-
UUUTTIPAKTHKA)
O6pasoBareins-
HBIW opTan
"DJIeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

24

Yucnosble 1 yHKUMOHamMb-
Hble psabl

Uncnosble psaabl. HaxoxaeHne CymMMbl YACMOBBIX pPs-
Aos. [poBepka HEOBXOAMMOro Mpu3Haka CXOAMMOCTU
4YncnoBbIX pAAoB. apmoHuyeckun pag. Psaabl ¢ nono-
XUTEnbHbIMKU YneHamu. [NpoBepka [OCTaTOYHbIX NPU-
3HaKOB CXOOQMMOCTW YMCMOBbLIX PSAOB (NPU3HaK cpas-
HeHus, npusHak Janambepa, MHTerpanbHbI NPU3HaK
Kowwuu). 3HakonepemeHHble psiabl abcontoTHasA 1 ycros-
Has cxoaMMOCTb. MNoHATME 0 YHKUMOHANMBHBIX psaax.
HaxoxgeHne WHTepBanoB M paguycoB CXOAUMOCTM
CTeneHHoro psaa.

Kypc: Marema-
THKA, CIIEIL.
Sk.bes. 1 kype.
ouHoe (Bou-
mesa O.C., aek-
LUUUTTIPAKTHKA)
OG6pasoBareib-
HBII opTan
"DJIeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

25

OCHOBHbIE MOHATUS Teopuu
BEpPOATHOCTEN.

Hencteus Hag cobbiTnamun. PelueHne 3agad ¢ UCNOSb-
30BaHMeM KOMBUHaATOpPHbIX cxem. Knaccuyeckoe onpe-
JeneHve BepoATHOCTU. BbluncneHne BeposaATHOCTEN C
NCNONb30BaHNEM KOMOMHATOPHBIX CXEM WU Knaccuye-
CKOW pOpMYyIibl BEPOATHOCTU

Kypc: Marema-
THKa, CIIEIL.
Ok.bes, 1 kypc,
ouHoe (Bou-
mesa O.C., naek-
LUUUtTIPAKTHKA)
OG6pasoBareib-
HBII opTran
"DJIEeKTPOHHBII

YHHBEPCUTET
BI'Y" (vsu.ru)

26

OcHOBHbIE TEOpeMbl Teopum
BEpPOATHOCTEN.

PelweHune 3agay ¢ ucnonb3oBaHWeEM Teopema Croxe-
HUSA BEPOSATHOCTEN 1151 COBMECTHbIX U HECOBMECTHbIX
COObITUI; TEOPEMBI YMHOXEHUS AN1S1 3aBUCUMBIX U He-
3aBUCUMbIX COObITUIA; POPMYIbl MOSTHON BEPOSATHOCTH,
¢dopmyn baneca PelueHne 3agad ¢ Mcnosnb3oBaHUEM
dopmynel  BepHynnu. HaxoxpgeHue HaveBepoATHeW-
LLEero yncrna nosiBreHust cobbITusi B nocnenoBaTesibHO-
CTW He3aBUCUMbIX UCMbITaHM. PelleHne 3agad c uc-
nosib3oBaHnem Teopemsl yaccoHa, nokanbHOM U WH-
TerpansHon Teopem MyaBpa — Jlannaca.

Kypc: Marema-
THKA, CIEIL.
Ok.bes, 1 kypc,
ouHoe (Bou-
mesa O.C., ngek-
LUUtTIPAKTHKA)
OGpasoBareib-
HBII nopTan
"DIIeKTPOHHBII

YHHBEPCHUTET
BI'Y" (vsu.ru)
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Cny4yanHble BENWUYMHbI 1 CNOo-

PelweHune 3agay4 Ha nocTpoeHue psaaa pacnpeneneHus
OVCKPETHON CnyvYanHon BeNuYnHbL. NocTpoeHne yHk-
LK pacnpeneneHns ANCKPETHbIX N HEMPEpPbIBHbIX Chy-
YarHbIX BenuuuH. HaxoxaeHue ¢yHKLMU MNOTHOCTH
pacnpegeneHns BEposATHOCTEN HEMPEPLIBHOW Cnyyain-
HOW BeNMYUHbI. HaxoxaeHne BepoaATHOCTM nonagaHns
HenpepbIBHOW CRy4YanHOW BENUYUHbLI B 3adaHHbIA UH-

Kypc: Marema-
THKA, CIEIL.
Dx.Bes, 1 kype.
ouHoe (Bou-
mesa O.C., jek-
AU TIPAKTHKA)
O06pasoBarenb-

2.7 | cobbl ux 3agaHus. Yucnosble o
. N Tepsan. PelweHne 3agay Ha BbluMCIEeHWE MaTeMaTUYe- | Hbld mopTan
XapakTepUCTUKN  crnyvarHbIX i | .
BEMAYTH. CKOro OXWOaHUsA OUCKPETHBIX U HENPEPbLIBHbIX Cry4an- JICKTPOHHBIN
HbIX BENWYMH, MOAbl, MeAuaHbl, AUCNEePCUN OAUCKPET- | YHUBEPCUTET
HbIX W HEMpepbIBHbLIX CRyYanHbIX BenMyunH. [Mpoeepka | BI'Y" (vsu.ru
OCHOBHbIX CBOMCTB YMCMOBbIX XapakTepucTuk. Hayanb-
Hble U LeHTparbHble MOMEHTbI CRyYanHbIX BEMYUH.
AcummeTpusa. Jkcuecc. BeluncneHme YMcnoBbIX xapak-
TEPUCTUK C ncnonb3oBaHnem Excel.
Kypc: Marema-
PeweHne 3apady Ha wucnonb3oBaHue OUHOMMArb- KA clte
, CIIeIL.
HOTO,.FTEOMETPUHECKOrO, FMNEpreoMeTpPUYecKoro 3akKo- | o~ == "
g .bes, 1 xypc,
HOB pacnpegeneHus, 3akoH NyaccoHa. PaBHOMEpHbIN
OcHoOBHbIe 3aKOHbI pacnpege- 4 ounoe (Bowu-
3aKoH. HopmanbHbI 3akoH. BeluncneHve BeposaTHOCTH
2.8 | neHws. U o mesa O.C., mek-
nonagaHus criydyanHon BenWYuHbl, NOOYNHEHHON HOP-
3akoH O0mnbLUNX YnUCEN U LieH- - IUUHTIPAKTHKA)
MarnbHOMY 3aKOHYy, B 3afaHHbll MHTepsan. lNpasuno
TpanbHas npefernbHas Teo- | ” O0pazoBarelib-
Tpex curm”. MNokasatenbHoe pacnpegeneHue. lNoHs- ”
pema. o HbIY NOPTaJI
TMe 3akoHa Gonblmx yucen. Npumepbl AeNCTBUA 3a- | | .
DJIEKTPOHHBII
KoHa Gonblumx yncen. HepaBeHcTBo Yebbiwesa. Teo-
pema Yebbiwesa YHUBEPCHTCT
) BI'V" (vsu.ru)
Bbibopka n3 0AHOMEPHOro U MHOromMmepHoro pacnpege- | Kypc: Marema-
nexus. MNMocTpoeHne BapuMaUMOHHOIO pAAdA, HaxoXAe- | Thka, Crell
HMEe ero xapakTepucTuk n rpadmyeckoe nsobpaxerue. | Dk.Bes, 1 kype,
MocTpoeHne ructorpammbl,nONUroHa.. BeibopouHbIn | ounoe (Bou-
aHanor dyHKUuMM pacnpegeneHns — amnupuyeckas | mesa O.C., jek-
CTaTUCTUYECKOE OMUCAHNE dyHKUNA pacnpegenerHus. BoluncrneHne YNCnoBbIX Xa- | Huut+npakTHKa)
E3yNLTATOB HABIIOAEHMT pakTepPUCTUK BbIDOPOYHOro pacnpegerneHuns: Bbibopou- | O6paszosaterns-
29 | be3y ' Hoe cpegHee, BbIbOpoYHas Avcnepcusi, Meauwada, | Helit moprai
Cratuctnyeckune MeToAbl 6 n " .
OLIEHKY NaPaMeTPOB. acMMMeTpUs, SKCLECC, BbIGOPOYHbIE MOMEHTBI. ToHa- JICKTPOHHBIN
TWe OLeHKN napameTpoB. [1poBepka CBONCTBA OLIEHOK: | YHUBEPCHTET
COCTOATENbHOCTb, HECMELLEHHOCTb, addekTnBHOCTL. | BI'Y" (vsu.ru
HaxoxgeHne ToYeuYHbIX U MHTepBarbHbIX OLEHOK na-
pameTpoB pacnpegeneHus. NoctpoeHne nosepuTenbs-
HbIX MHTepBanoB. HaxoxaeHue oLeHoK ans BbIbopou-
HOro cpegHero 1 BbIGOPOYHOM ancnepcun
Kypc: Marema-
MpocTbie 1 cnoxHele rmnoTesbl. Hyneesas n KOHKypupy- KA clle
THKa, COCL.
owme rmnoTtesbl. Kpurepun npoBepkn CTaTuCTUHECKUX Sk Bes. | kvbe
‘—7—¥L
rmnoTtes. YpoBeHb 3HAUYMMOCTU N MOLLHOCTb KpUTEPUS. ouitoe (Bon
Ownbkn nepeoro n BToporo poga. lNpoeepka runotes o —(—eBa 0.C.. nex
'y meBa U.C ., JICK-
210 | MMpoBepka cTaTMCTUYECKnX 3akoHax pacnpegeneHus. Kputepuin cornacus. [Npo-

r’mnoTes.

BEpKa rurnoTe3 O PaBeHCTBE CPEdHUX U AuCnepcui.
PacnpeneneHuns BeposiTHOCTEW, UCMONb3yemble Ans
NPOBEPKM CTaTUCTUYECKMX MnoTe3 (pacnpepeneHue
MupcoHa, pacnpepeneHve CTblofeHTa, pacnpegerne-
Hne Puwwepa).

LMW TTIPAKTHKA)
Oo6pasoBareins-
HBI opTan

|l

"DIIEKTPOHHBIA

yHI/IBCIZCI/ITCT
BI'Y" (vsu.ru)
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13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUALI 3aHATUN

Buabl 3aHaTui (Yacos)

Ne HanmeHoBaHue pasgena anc-
n/n LMNNUHB Nexkumm | MpakTudeckue Nlabopa- | CamocroaTens- | g
TOPHbIE Has paboTa
JluHeliHas aneebpa. Mamemamudeckuli aHanus
(1 cemecmp)
1 BeeneHne. 3nemeHTbl TEOPUM 2 2 ) ) 4
MHOXeCTB
2 | OCHOBHbIE NOHATUSA NINHENHON 5 4 ) 4 13
anrebpbl. BekTopbl n matpuubl
3 CME:TeMbl NVHENHbIX YypaBHe- 4 4 ) 4 12
HWUA
4 JInHenHble 1 eBKNNOOBLI NPO- y ) ) 2 3
CTpaHcTBa
5 MocnepoBaTtensHOCTH, Npeden 2 y ) 4 7
nocneaoBaTenbHOCTU
6. | dyHKkumn. Mpeaen dyHKUMN 8 - 16
7. HenpepbIBHOCTE PyHKLUN 1 - 9
OdnddepeHumansHoe ncumcne-
8. | HWe dyHKUMM OOHOW NepeMeH- 5 5 - 6 16
HOWM
MpumeHenue anddepeHun-
9. anbHOro MCYMCMEHNS K Uccne- 5 4 - 6 15
AOBaHWIO PYHKLWIA
10. | HeonpegeneHHbIi MHTErpan 4 5 - 4 13
Utoro: 34 34 - 40 108
Mamemamuueckuli aHanu3, meopusi gepossimHocmeu u
MamemMamuydeckas cmamucmuka (2 cemecmp)
1. OnpegeneHHbl nHTerpan 2 1 - 4 7
2 HecobcTBEHHbIE MHTErpasbl 1 1 - 4 6
YucnoBble U (PyHKUMOHAarbHbIE 8 12 ) o4
psagbl
BekTopHble npocTpaHcTBa.
4, 2 2 - 4 8
PYHKLNM MHOTUX MEPEMEHHbIX
5 BeegeHue. OCHOBHbI? MOHATUSA 4 4 ) 2 10
TEOpWM BEPOSITHOCTEWN.
BeposATHOCTHOE NPOCTPaHCTBO.
6 OcHOBHblE TEOPEMbI TEOPUM 4 4 - 4 12
BEPOSATHOCTEN.
CnyvaiHble BENNYMHBLI N CMO-
7 coObl NX 3agaHus. 4 4 ) 4 12
YmncroBble xapakTepUCTUKM
CNy4anHbIX BEMUYNH.
OcHOBHbIe 3aKOHbI pacnpege-
neHus.
8 3aKoH 60oMbLUMX YNCEN U LieH- 4 4 - 2 10
TpanbHas npegernbHasi Teo-
pema.
Crartuctmnyeckoe onvcaHue pe-
9 3ynbTaToB HAGMOAEHWIA. 4 > ) 4 10
Crartuctnyeckne metoapl
OLEHKN NapameTpoB.
10 lMpoBepka CTaTUCTUYECKUX TN- 3 > ) 4 9
nores.
Utoro: 36 36 - 36 108




14. MeToanyeckme ykasaHusa ans oby4aromxcs no 0CBOGHUIO AUCLUNIIUHDbI:

B npouecce npenogasaHus AUCLMNIIMHBI UCMOMb3YOTCA Takne Buabl y4ebHon paboTbl, Kak nekumu,
NpakTU4eckne 3aHATUSA, KOHTPOIbHble paboThbl, a Takke pasnuyHble BUAbl CAMOCTOATENbHOW pa-
60Tbl 0Oyyatowmxcs.

B xoae neKkuMoHHbIX 3aHATUI HEOBX0OUMO BECTUN KOHCMEKTMpOBaHne y4ebHoro matepuana,

obpallaTtb BHUMaHWe Ha Kateropun, opMynMpOBKX, pacKpbiBatloLLmMe cogepKaHne Tex Unu nHbIX
SIBNEHW 1 NPOLLECCOB, Hay4Hble BbIBOAbI U MPaKTUYecKne pekomeHgauum.
OTO NO3BONUT BMOCNEACTBUM BCMIOMHUTbL U3YYEHHbIM MaTepuarn, AOMNOMHUTL COAepXaHue npu ca-
MOCTOATENBLHOW paboTe ¢ NuTepaTypon, NOAroTOBUTLCA K 3K3ameHy. Heobxoanumo 3agasaTb npe-
nogaBaTenio YyTOYHALLME BOMNPOCHI C LENbl YACHEHUSA TEOPETUHECKNX NOSTOXKEHUN, paspeLleHns
cnopHbIX cutyaumn. LienecoobpasHo gopabaTbiBaTb CBOW KOHCMEKT NeKuun, Aenas B HeM COOTBET-
CTBYIOLLME 3anuUcu U3 NUTepaTypbl, pPEKOMEHAOBaHHOW NpenofasaTenem 1 npegyCcMoTpeHHON y4eb-
HOM NporpaMmon.

MpakTuyeckne 3aHATUS peanuaytoTcs B COOTBETCTBUM C paboyunm y4ebHbIM nnaHom npm no-
cnefoBaTenNbHOM U3YyYeHUU TeM AUCLUNIUHDI.

MpakTnyeckne 3aHATUS NO3BONAIOT pa3BMBaThb y 0OyYaroLLMXCA TBOPYECKOe TeopeTu4eckoe
MbILLMIEHME, YMEHMNE CaMOCTOATENbHO U3ydaTb NMTepaTypy, aHanuanpoBaTb NPakTUKY; y4aT YeTKo
dopmynmpoBaTb MbICIb, BECTU ANCKYCCUIO, TO €CTb UMEIOT UCKITIOYUTENBHO BaXHOE 3Ha4vyeHue B
pasBUTUN CAMOCTOATENBHOMO MbILLIEHNS.

B xo4e noAaroToBKM K MPaKTUYECKUM 3aHATMAM 0Oy4aloLmMMca pekomeHayeTcs u3yuntb Oc-
HOBHYIO NnuTepaTtypy, O3HaKOMUTLCA C OOMOMHUTENbHOW nuTepaTypon. [pn aTom cnegyeT yyecTb
pekomeHaaumu npenofasaTtens n TpebosaHus yuebHom nporpammel. PekomeHayeTcs Takke gopa-
GaTbiBaTb CBOW KOHCMEKT NeKkunn, genas B HemM COOTBETCTBYHOLLME 3anncu U3 NuTepaTtypbl, Ppeko-
MeHAOBaHHOW NpenogasaTenem 1 npeaycMoTpeHHon paboyert nporpamMmmon.

B cBA3n ¢ TeM, 4TO akTUBHOCTb 06y4atoLLIEroca Ha NPaKTUYECKNX 3aHATUAX ABNSETCS Npea-
METOM KOHTPOMS ero NpoABWKEHNS B OCBOEHMM Kypca, TO NOArOTOBKA K TakKMM 3aHATUAM TpebyeT
OTBETCTBEHHOIr0 OTHOLLEHWS.

PeweHune 3apgay — BbinonHeHne obyyatowmmmucsa Habopa npakTuyeckux npeameTHow obna-
CTM C LUenbio BblpabOTKM HABbIKOB MX PeLUeHus.

Mpexae yem NPUCTYNUTL K peLLEHNIO 3aaay, obyyatoLieMmycs Heob6xoauMO 03HAKOMUTBLCS C
COOTBETCTBYIOLWMMM pasgenaMmv nporpaMmmMbl AUCUUMAHBLI NO y4ebHOW nutepatype, pekoMeHao-
BaHHOW NporpaMmoin Kypca; nonyyntb OT npenogasaTens uHgopmauuio o0 nopsgke nposeneHus
3aHATUSA, KPUTEPUSX OLEHKM pe3ynbTaToB paboTbl; NONy4YMTb OT NpenogaBaTtensi KOHKpeTHoe 3a4a-
HUe 1 nHopmauurio 0 CpoKax BbINONHEHUS, O TPeOOBaHMAX K 0POpMITEHMIO 1 OpPMe NMpeacTaBne-
HWS pe3ynbTaToB..

Mpu BbINONHEHWM 3aaHNs He06XOAMMO NPMBECTU pa3BEPHYTbIE NOSICHEHUSA X04a PeLleHus
N NpoaHanuanpoBaTb NonyyeHHble pesynbTaThl. [1pn HeobxoanmocTn obyyaromeca NMerT BO3-
MOXHOCTb 3aZlaTb BONPOCHI NpenogasaTento No TPYAHOCTAM, BO3HUKLLMM NpU peLleHnn 3aaad.

CamocTosTenbHas pabota obyvarowerocss ABNSETCS OCHOBHbIM CPEACTBOM OBMadeHus
y4yebHbIM MaTepumanomM Bo Bpems, cBo6oaHoe OT 0b6s3aTenbHbIX y4ebHbIX 3aHATUn. CamocToaTenb-
Hasi paboTa oby4atoLerocs Hafg ycBoeHuem yyebHoro matepuana rno y4yebHom amcumnnnmHe MoxeT
BbINONHATLCA B BubnuoTeke yHnBepcuTeTa, y4ebHbIX KabuHeTax, KOMMNbIOTEPHbIX Kaccax, a Takke
B AomalwHux ycnosusax. CogepxaHue camocTosTenbHon paboTbl obyyarowerocs onpeaenseTcs
y4yebHON nNporpaMmon OUCLMMNINHBI, METOANYECKUMU MaTepuanamu, 3agaHusMn M yKasaHuamu
npenogasarens.

15. NMepeyeHb OCHOBHOW U OOMOJIHUTENILHON NUTepaTypbl, PECYPCOB MHTEPHET, He-
06X0ANMBIX AN OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasa nutepartypa:



Ne n/n

NcTouYHMK

Bbiclwaa maTemaTuka ansg aKOHOMUCTOB : y4ebHuk / H. L. Kpemep, B. A. MNMyTko, N. M. TpuwwinH,
M. H. ®pugmaH ; pea. H. L. Kpemep. — 3-e usa. — Mocksa : KOHutK, 2015. — 482 c. : rpadh. —
(3onoTon oHa poccuickux yyebHukos). — Pexinm goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=114541 — ISBN 978-5-238-00991-9.

Banguh, K. B. Teopus BepoaTHOCTEN 1 MaTemaTmnyeckasa ctatuctuka : ydebHuk / K. B. BanguH,
B. H. bawneikos, A. B. Pykocyes. — 3-e uag., ctep. — Mocksa : Jawkos n K°, 2020. — 472 c. :
un. — Pexxum 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 : yueOnuk : / JI. B. Caxaposa ; PocToBckuii rocyrapcTBeHHBIH SKOHOMHIYE-
ckuit yausepcureT (PUHX). — PocroB-na-J{ony : U3narenscko-nonurpadpudecknii komruieke PIDY
(PUHX), 2017. — 116 c. — Pexxum goctyna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567421— bubauorp. B kH. — ISBN 978-5-7972-2361-0.

MBaHoBa, C. A. JlnHeliHas anrebpa : yuebHoe nocobue : / C. A. MBaHoBa, B. A. MNMaBckun ; Ke-
MEPOBCKNI rOCy0apCTBEHHbINA YHUBEPCUTET. — 2-e u3fg., nepepab. u gon. — Kemepoeo : Keme-
POBCKMI rocyaapCcTBeHHbIN yHuBepcuteT, 2019. — 125 c. : un., Tabn. — Pexum goctyna: no noa-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=573547 — bubnuorp. B kH. — ISBN
978-5-8353-2359-3.

6) gononHuTenbHasa nuTeparypa:

Ne n/n

MNcTouYHuK

1.

MwuHopckuin B.IN. C6opHMK 3agay no Bbicwen maTematuke.- M.: Hayka, 2005. — 352 c.

2.

Kpemep H.LL. Teopus BepodTHOCTEN N MaTeMaTudeckas ctatuctmka:[y4ebHvk onsa ctyq. By30B,
06yu4. no akoH. cneu.]/ H.LW. Kpemep — Mockea: FOHUTW, 2010 — 550 c.- ISBN 978-5- 238-
01270-4.

'mypmaH B. E. Teopus BeposiTHOCTEN U MateMaTuyeckasi ctatuctuka : yyebHoe nocobue ans
ctyn. By3oB / B.E. 'mypmaH .— W3g. 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 peLleHunto 3agay no Teopum BEPOSITHOCTEN U MaTeMaTUYECKON
cratucTuke : ydebHoe nocobue ons ctyq. By3oB / B. E. 'mypmaH .— W3a. 10-e, ctep. — M. :
Bbicwas wkona, 2005 .— 403, [1] c. : un., Tabn. — ISBN 5-06-004212-X.

KanunuHa B. H. MaTemaTuyeckas ctaTucTuka : [Y4ebHuk ansa cpeq. cneu. y4eb. 3aBeaeHunn] /
B.H. KannHuHa, B.®. NaHkuH .— 2-e n3g., ctep. — M. : Bbicw. wk., 1998 .— 335, [1] c. : nn. —
ISBN 5-06-003496-8 : 17.60.

Kpacc M. C. MaTtematuka ans akoHomuyeckoro 6akanaspuara : y4ebHuk ans ctyg., oby4. no
HanpasneHuto "OkoHoMuKa" 1 akoH. cneunansHoctTam / M. C. Kpacc, B.I1. YynpeiHoB ; Akag.
Hap. x03-Ba npu lNpasuTtensctee Poc. Pegepaumm .— M. : eno, 2005 .— 574, [1] c. : nn.,
Tabn. — bubnwuorp.: ¢.568 .— lNpeam. ykas.: ¢.569-575 .— ISBN 5-7749-0404-0.

LLnnayes B. C. . Kypc Bbicluen matemaTtuku : yuebHuk / B.C. lWnunayes ; noa pea. A. H. Tuxo-
HoBa .— 2-e usg., nepepab. n gon. — M. : MpocnekT : Benbu, 2004 .— 560 c. : un. — ISBN 5-
98032-337-6 (B nep.).

LWnnayes B. C. 3agayHuk no BbiCLLEN MaTemaTuke : y4ebHoe nocobue anga crtyq. sy3os / B.C.
WnnayeB .— 3-e nag., ctep. — M. Bbicwl. wk., 2003 .— 303, [1] c. : un. — ISBN 5-06-003575-1.

Kpacc M.C., YynpbiHoB B.I1. OcHOBbI MaTemMaTuKku 1 ee NPUIoXeHUS B 9KOHOMMUYECKOM 0bpaso-
BaHUKN:Y4yebHuk — M.: 3. «eno», 2001. — 688c.

10.

MeToanueckne ykaszaHusi Anst CaMoCTOSITENbHON paboThl CTYAEHTOB Mo Kypcy "MaTtemartumka"
[OnekTpoHHbIV pecypc] : Ansa cTyd. 1 Kkypca 3KoH. dak. no HanpasneHuam "MeHeakMeHT" n
"YnpasneHue nepcoHanom". Y.1. MatemaTtudeckuit aHanus / BopoHex. roc. yH-T ; [cocT.: O.C.
Bowuwes, J1.A. WnwkunHa, C.C. WekyHckunx, A.A. KOpoBa] .— 3neKTpoH. TeKCTOBble AaH..— Bo-
poHex, 2015 .— 76 c.

11.

OcHoBbI MaTeMaTU4ecKoro aHanmaa : yyebHoe nocodue / [B.B. asHuc u gp.] ; BopoHex. roc.
yH-T .— BopoHex : Mspgatensckun gom BIY, 2017 .— 203 c. : un., Tabn. — ABT. yka3aHbl Ha
obopote TnT. N. — bubnuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

12.

MeTognueckne ykasaHus AN camMoCToATenbHOW paboTbl CTygeHTOB Mo Kypcy "Martematmka”
(JlnHenHasa anrebpa u Teopusi BEPOATHOCTEN M MaTeMaTU4eckasi CTaTUCTUKA) [ONeKTPOHHbIN
pecypc] : Ona cTyg. 2 K. 9KOH. hak. no HanpasneHuam "MeHemxmeHT" n "YnpaBneHue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. JaBnuc. O.C. Bouwera, JI1.A. WnwknHa, C.C.
LLlekyHckumx]] .— ONEKTPOH. TEKCTOBbIE AaH. — BopoHex, 2015 . — 102 c.

B) MHOPMaLMOHHbIE 3MEeKTPOHHO-06pa3oBaTerbHble Pecypchbl:

Ne n/n

NcToYHMK

1.

3oHanbHas Hay4Has 6ubnuoteka BI'Y https://www.lib.vsu.ru/



https://biblioclub.ru/index.php?page=book&id=114541
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=567421
https://biblioclub.ru/index.php?page=book&id=573547
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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
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/

2. | https://edu.vsu.ru/ — obpasoBaTenbHbI NopTan «ANeKTPOoHHbIN YyHnBepcuTeT BIYY»/LMC Moodle
3. | 3BC Nawb, http://e.lanbook.com/
4. | 3BC YnusepcuteTckaa oubnunoteka online https://biblioclub.ru/

16. MNepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHust Ans CamocTosATeNIbHOMN paboThl
(y4ebHo-Mmemoouyeckue pekomeHdayuu, nocobus, 3adaqyHuKku, Memodu4yecKkue ykalaHusi
10 8bINMOSIHEHUIO MPakmu4yeckKux (KOHmMposibHbIX) pabom u dp.)

Ne n/n NcTOoYHMK

OcHoBbI MaTemMaTU4eCKoro aHanmsa : yuebHoe nocobue / [B.B. daBHuc v ap.] ; BopoHex. roc.

1. | yH-T .— BopoHex : Mspatenbckuii gom BIY, 2017 .— 203 c. : un., Tabn. — ABT. yka3aHbl Ha
obopote TnT. N. — bubnuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

MeToanyeckne ykasaHusa AN camocTosTenbHOW paboTbl CTyAeHTOB Mo Kypcy "Martematuka”
[OnekTpoHHbIA pecypc] : ons ctyd. 1 Kypca 9KoH. hak. no HanpasneHusMm "MeHemKMeHT" v
2. | "YnpaBneHue nepcoHanomM". Y.1. Matematndecknii aHanus / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwes, J1.A. WuuwkmHa, C.C. WekyHcknx, A.A. KOpoBa] .— 3neKkTpoH. TeKCToBble AaH..—
BopoHex, 2015 .— 76 c.

MeToanyeckune ykasaHus it CaMOCTOSITENbHOM paboTbl CTyAEHTOB Mo Kypcy "MaTtemaTtuka"
(JTuHenHasa anrebpa 1 Teopusi BEpOATHOCTEN M MaTeMaTMYeckas CTaTUCTUKA) [ONEKTPOHHbIN

3. | pecypc] : ansa cTyd. 2 K. 3KOoH. dak. no HanpasneHusm "MeHepkMeHT" 1 "YnpaBneHue nepcoHa-
nom" / BopoHex. roc. yH-T ;[ cocT. : B.B. [JaBHuc. O.C. Bouwesa, J1.A. WnwknHa, C.C. LWWekyh-
cknx]] .— ONeKTpoH. TEKCTOBbIE AaH. — BopoHex, 2015 . — 102 c.

17. ObpasoBaTenbHble TEXHOSIOMMU, UCNONb3yeMble Npu peanusauum y4yebHon auc-
LUNNKUHbI, BKIOYasa QUCTaHLUMOHHbIEe obpa3oBaTtesibHble TexHonorum (0OT, anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe 0Oy4YeHUe):

AvicumnnuHa peanmsyeTcs C 3NIEMEHTAMMN 3NIEKTPOHHOIO 00Y4YEHUS U AUCTAHLMNOHHbBIX TEX-
HOMOrMM B pamkax anekTpoHHoro kypca: ((9K) MatemaTtuka ans cneumansHoctn 38.05.02 Tamo-
YXEHHOe Oeno pasMeLLLEHHOro Ha noptane « ANeKTPOHHbIN yHuBepcuTeT BITY»
https://edu.vsu.ru/course/view.php?id=10613 BkntoyaeT y4yebHble MaTepuanbl 4fsl CAaMOCTOSITENb-
HOWM paboTbl 06y4atoLmxcs, a Takke obecnevymBaeT BO3MOXHOCTb NPOBEAEHNS KOHTAKTHBIX Ya-
COB/ayaANTOPHbIX 3aHATUIN B PEXUME OHMaNH.

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHme AUCLUNIINHDI:

CneuuanuampoBaHHas Mebenb CTorbl, CTyrnbs, AOCKA, HOYTOYK, MPOEKTOP, 9KpaH AJis nNpoekTopa
HacTeHHbIn, WHDMI-npmueMHuk, r. BopoHex, yn. Xonb3yHoBa, 428

MomelleHne onsi caMoCToATENbHON PpaboTbl, OCHALLLEHHOE KOMMBbIOTEPHOM TEXHUKOM C BO3MOXHO-
CTbH0 MOAKIMIOYEHMUS K ceTU «IHTEpPHET» n obecnevyeHrneM OOCTyna K 3N1eKTPOHHOM MHOPMaLMOHHO-
obpasoBaTenbHon cpene BIY: CneumnanuampoBaHHas mebenb, KOMMNbOTEP C BO3MOXHOCTLIO NOAd-
KntodeHna kK cetn "HTepHeT"

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

MNMopsiAoK OLEeHKM OCBOeHMs oby4dalowmmMucs y4ebHoro matepuana onpegensiercs
coaepXaHUeM crieayloLwwmx pa3aenos ANCLUMMNIUHBIL:

WHgukatop go-
CTWXKEHNS KOM- OueHouHble cpeacTBa
neTeHUmmn

Ne HanmeHoBaHue pas- KomneTteH-
n/n Aena aucumnnivHbl ums

1. | Bektopbl 1 Matpuubl.
CucTteMbl NIMHENHBbIX

OnR -1, | OfK-1.2, YK- KoHTponbHas pa6ota Ne 1

2. o YK-1 1.1, YK-1.3
YPaBHEHUN.
OrnK -1, OrK-1.2, YK-
3, | MNpenen cdyHKumMK VK-1 1.1, YK-1.3 KoHTponbHasa pabota Ne 2
OndpdepeHunansHoe OrnK -1, OrnK-1.2, YK-
4. | ncumcnerHve yHKUUN YK-1 1.1, YK-1.3 KoHTponbHas pabota Ne 3

OAHOW NepeMeHHOMN.



https://edu.vsu.ru/
https://biblioclub.ru/index.php?page=book_red&id=236489
https://edu.vsu.ru/course/view.php?id=10613

Ne HanmeHoBaHue pas- KomneTeH- ViHaukatop no-
/n nena AVCLMNAMHL! s CTUXXEHUS KOM- OueHouHble cpeacTea
neTeHUmMmn
MpumeHeHue gudde-
5 peHumMansHoro ncumncne-
HUS K UCCNeaoBaHmo
dyHKUMIA
MpomexyTouHas aTTectaums lMepeyveHb BOMPOCOB K 9K3aMeHY
dopmMa KOHTPOIsi — 9K3aMeH MpakTuyeckoe 3agaHue
6 HeonpegeneHHbii nHte- | OMK -1, OrNnK-1.2, YK-
" | rpan YK-1 1.1, YK-1.3
7. I_Op';?_leﬂeneHHbM HTE- KoHTponbHasa pabota Ne 4
8 HecobcTBEHHbIE NHTE-
" | rpansbl
9. :;Z::L:S(M MHoTx nepe Onyﬁ_1 1 OTK1 y1K?1 };K KoHTponbHasa paboTta Ne 5
10 OCHOBHble TEOPEMDI OonK-1, ONnK-1.2, YK-
" | TeopuM BEPOSATHOCTEN. YK-1 1.1, YK-1.3

Cny4yanHble BENUYMHBI
1 cnocobbl Nx 3agaHus.
11. | Yncnosble xapaktepu-
CTMKM CryYalHbIX BENW-
YUH.

OcCHOBHbIE 3aKOHbI pac-
12. | npepeneHus.

KoHTponbHas pabota Ne 6

CraTtuctnyeckoe onuca- OrnK-1, OlnK -1.2, YK-
HWe pe3ynbLTaToB YK-1 1.1, YK-1.3
HabnogeHun.
CraTtuctmnyeckme me-
TOAbl OLEHKM NapameT-
POB.

MpoBepka cTaTucTmye-
CKMX runoTes.

13,
KoHTponbHasa paboTta Ne 7

14.

MpomexyToyHasi aTTecTauus MepeyeHb BOMPOCOB K 3K3aMeHy
dopMa KOHTPONs — 9K3aMeH MpakTuyeckoe 3agaHue

20. TunoBble OLEHOYHbIE cCpeACTBa U MeToAMYEeCKUe MaTepuanbl, onpegensolwme
npoueaypbl oLeHUBaHUA

20.1. TeKywWwMn KOHTPOSb yCneBaeMocTun

KoHTponb ycneBaemMocTu No AMCUUMAMHE OCYLECTBASETCA C NMOMOLLbIO CreaytoWmnx OLEeHOYHbIX
CpeacTB: KOHTPONbHOM paboTtbl Ne1 — 7.

Mpumep BapuaHTa KOHTpPONbHOW paboTbl Ne 1.

1. BoluncrnTb Boipaetne: X = B-C' - D — A°
3 2 4 2 3 0

A={1 0 3|,B=(-3 2 4),C=(3 2 -5),D=[0 -1 3
2 10 2 -1 1



2 1 3 5
3 2 7 13
2.BblumcnuTb onpeaenuTens: ‘A‘ = .
5 3 7 2
4 2 5 10
1. Pewutb MaTpuuyHOoe ypaBHeHWe, BbIMMCNMB oOOpaTHyld MaTtpuuy MeTtodom [aycca:
2 1 4
-1 3 4
X3 2 4|= .
2 3 -1
2 1 3

2. Hanmgute obuee pellueHne B BEKTOPHOW hopme A CUCTEMbI YPaBHEHWIA:
3x, —x, +3x; +2x, +5x, =6

5x,—3x, +2x;, +3x, +4x, =7

X, —3x,=5x;, —Txs=-4

Tx,—5x, +x;+4x,+x,=6
5. Hangnte cob¢cTBEHHbIE 3HAaYEHUS N COOCTBEHHLIE BEKTOPLI MaTPULbl

1 1 1 0

—_ O =
_— = O

1
1
1

Mpumep BapuaHTa KOHTPONbLHOW pa6oThbl Ne 2.

Haitu npegens! pyHKUMiA:

B T - - sin” x
R 2x + 4x? + 5x 50 A1+ xsin x —cosx
C AJx+3-2Vx 57—l
2. lim 4. lim
x—1 x—l x—0 X
[+3+5+...+(2n-1
5. lim(x —1)ctgmx 6.1im ( )

x—l1 Nn—»o0 «/3;,[4 +n3

Mpumep BapuaHTa KOHTPONbHOM pab6oTbl Ne 3

3
1. HairT nponssogHyio dymHkumm y = 25 49

2. WccnepoBaTtb (PYHKLMIO U MOCTPOUTL Fpadunku.
3

1) y:)czx_3 2) y=x+2+-x.

Mpumep BapuaHTa KOHTPONbHOW pa6boThkl Ne 4

HanTtn nHterpansl
xdx

K I\/4+x2

2) j x’e* dx



3 Ix4 + 2xdx " dx
x*+1 1+2cos’ x

I S C .

dx
)|
X’ —x*—4x+4 (x—DVx* +3x+1
1 0
7) [xv4—xdx 8) |
0

Mpumep BapuaHTa KOHTPONbHOW pa6boTkl Ne 5

1. Haittn audpdepenuman dyHkummn u = x* + 2 +cos’ (x’z).

2. Haitn anddepeHuman BToporo nopsiaka U = )c3y2 +sin x + 5cos V.

3. Hawitn anddepeHuman nepsoro nopsigka yHKLUM f(x, Y, Z) =z—Xxy+ l B Touke M(1, O,

zX
1.

. 0z Oz 3 2 )

4. Hantm a— 8_ ons yHkummn z = +/2xy+x° ,rae x =2" +cosv, y=ctgu+2".
u A%
5. Haittvt akcTpemym dyHkumn z = x° +8y° — 6xy +1.
1 1 1
6. Hantn akcTpemym cyHKkUMn Z = X + ) npw ycrnoeuu —t—= 5
Xy

Mpumep BapuaHTa KOHTPONbHOW pa6oTbl Ne 6

1. [eTtanu npoxoadaTt Tpu onepaumm obpaboTkn. BeposaTHOCTL NosiIBNEeHUs Opaka BO BpeMs nep-
Bon onepaumn pasHa 0,02, sBTopon — 0,03, TpeTtbennt — 0,02. HanTn BEpOATHOCTb BbiXoAda
cTaHdapTHOW aeTanu, cuitasi nosiBfieHne 6paka Bo BpeMsi OTAENbHbIX onepauuin He3aBnucu-
MbIMU COObLITUSMMU.

2. C6opLumk nony4mnn Tpu KOpobku aetanen, 3rotoBreHHbIx 3asogom Ne1 n ase kopobku, ms-
roTOBNEHHbIX 3aBogoM Ne2. BeposiTHOCTb TOro, YTO CTaHAapTHas AeTanb M3roToBMNEHa 3a-
Bogom Ne1, pasHa 0,8, 3aBogom Ne2 — 0,9. C6oplimk Hayaady M3Bnek getanb U3 Hayrag
B3ATOW KOPOOKN. HanTu BEpOSATHOCTbL TOro, YTO M3BIEYEHHasn AeTanb CTaHA4apTHa.

3. Yemy paBHa BEpPOSATHOCTb p HACTYyMneHnst cobbITNA B Kaxkaom n3 39 He3aBUCUMbIX UCMbITA-
HWUI, €CNN HanBEPOSITHENLLIEE YNCNO HACTYNMeHnn cobblTUA B 9TUX UCMbITAHMAX paBHa 257

4. Kaxxgbli U3 ABYX CTPESIKOB AernaeT no ABa BbicTpena no MuweHn. BepoaTHocTe nonagaHus

B MULLIEHb ANS nepBoro ctpenka pasHa 0,8, a ans sToporo 0,9. CocTaBuTb 3aKOH pacnpeaene-

HUS obLero Yicna nonagaHun.

5. HenpepbiBHas cnyvaiiHas BenuumHa X 3agaHa amddepeHumnansHoii yHKLmMeir pacnpe-
0, npu x <1
3x* —2x -
penenus f(x)=———,npul<x<4. TpebyeTcs HaWTK 3Ha4YeHMe NapameTpa C; UHTe-
c

0, npu x >4
rpanbHyto pyHKUMIO pacnpeaenerus F(x); MaTteMaTnyeckoe oxuaaHue n gucnepcuio cnyyan-
HOW BenuuuHbl X .

Mpumep BapuaHTa KOHTPONbHOW paboTbl Ne 7

3apava 1. B aBapuiHon cnyx6e XKKX kpynHoro ropoga no cxeme 6ecnoBTOpHOM COBCTBEHHO-CNY-
YyarHom BbIGopkM oTobpaHo 60 aHen npowweawero roga. [pun 3Tom NonyyeHbl cneayrowme AaHHble
0 KONNYeCTBe BbI30BOB B [E€Hb:



Yuecno Bbl-
30BOB B meHee 20 20-30 30-40 40-50 oonee 50 Bcero
JeHb
K
ONMHECTBO 8 17 20 10 5 60
aHen

HanTu: a) rpaHnubl, B KOTOPbIX C BEpOATHOCTLIO 0,95 3aknto4eHo cpegHee YMCro BbI30OBOB B AEHb;
6) BEpPOATHOCTb TOr0, YTO 40N AHEW B NpeablayLeM rogy, B KOTOPbIX YMCO BbI30BOB Obino 6onee
30, oTnnyaeTcs OT BbIBOPOYHOM O0NM Takux BbI30BOB He 6onee yem Ha 0,1 (no abcontoTHOM Benu-
YnHe);

B) 06bem 6ecnoBTOpPHONM BbIOOPKM, NPK KOTOPOM T€E XKe rpaHuubl AN CpegHero Ymcna Bbi30BOB B
AeHb MOXHO rapaHTUpoBaTh C BeposiTHOCTbO 0,9901.

3apava 2. o gaHHbIM 3aga4um 1, NCNonb3ysa KpUtepuin ;(2 - Mnpcona, Npn ypoBHE 3HAYUMOCTHU
a =0,05 npoBepuTb rMnoTedy o ToM, 4YTo crnyyanHas senuunmHa X - YXCMNO BbI3OBOB B [€Hb —

pacnpegeneHa rno HopmanbHOMY 3akoHY. MoCTPOUTb Ha OQHOM YepTexe rmcTorpaMmmy aMnupuye-
CKOro pacrpeeneHns 1 COOTBETCTBYHOLLYIO HOpMaribHY KPUBYHO.

OnucaHune TexHONorMn npoBeaeHust

KoHTponbHasa paboTta Ne 1. Obyyatowmecs BbINOMAHAIOT BblAaHHbIE 3a4aHNSA KOHTPOSbHOM
paboTbl No BapnaHtam B TeveHne 80 MUHyT.

KoHTponbHasa pabota Ne 2. Obyyatowmecs BbINOMHSAIOT BblAaHHbIE 3a4aHUSA KOHTPOSbHOM
paboTbl MO BapnaHTam B Te4eHne 60 MUHyT.

KoHTponbHasa paboTta Ne 3. Obyyatowmecs BbINOMAHAIOT BblAaHHbIE 3a4aHNSA KOHTPOSbHOM
paboTbl No BapnaHTam B TedeHne 80 MUHyT.

KoHTponbHasa paboTta Ne 4. Obyyatowmecs BbINOMHSAIOT BblAaHHbIE 3a4aHUSA KOHTPOSbHOM
paboTbl No BapnaHTtam B TedeHne 80 MUHyT.

KoHTponbHas pab6oTta Ne 5. Obyyatomecs BbINOMHAKT BblgaHHbIE 3a0aHUA KOHTPONbHOM
paboTbl No BapnaHtam B TeveHne 80 MUHyT.

KoHTponbHas pab6oTta Ne 6. Obyyatomecs BbINOMHAKT BblgaHHbIE 3a0aHUA KOHTPONbHOM
paboTbl No BapnaHtam B TedeHne 80 MUHyT.

KoHTponbHasa pabota Ne 7. Obyyatowmecs BbINOMHSAIOT BblAaHHbIE 3a4aHUSA KOHTPOSbHOM
paboTbl No BapnaHtam B TeveHne 80 MUHyYT.

Tpeb6oBaHUsA K BbINOMHEHUIO 3aAaHMN (MNU WKanNbl U KPUTEPUU OLIEHUBAHUSA)

KoHTponbHas paboTta Ne 1. Kputepmem oueHnBaHst OTBETOB Ha KOHTPOSIbHYHO paboTy siB-
nseTcs oueHka. Likana oueHnBaHnA KOHTPONbHOW paboThbl:

OLEHKa «OTSIMYHO» BbICTABNAETCS 0byyaloLeMycs, eCnm BepPHO peLleHbl BCe NpeasiokKeH-
Hble 3aga4u, BO3MOXHO AoMyLeHa ogHa BbluMcnnTenbHasa ownbka;

OLleHKa «XOpOLLO» BbICTaBnseTca obyyarLemMycs, ecrniv BEPHO pelleHbl YeTbipe U3 NATu
npeanoXeHHbIX 3agay, Uv peLleHbl Bce 3afa4dn, HO AONYLLUEHbl OLWMOKN B X04€ peLleHus;

OLeHKa «yO0BMNeTBOPUTENBHOY» BbICTaBNAETCHA 00yyaloLeMyCsi, €Crv BEPHO peLLEHbl ABE C
NMOMOBMHON M3 MATU NPeasiIoKeHHbIX 3a4a4y, a pelleHne ocTarnbHbIX 3a4ay He NpMBEAEHO UMN OHU
peLLeHbl ¢ rpybbiMn owmbkamu;

OLEHKa «Hey[oBNeTBOPUTENbHO» BbICTABNSAETCS oby4varolemMycs, ecnv peleHo MeHblue
ABYX C NOMOBMHOW 3a4ay uUnu B LIENoM BCe 3afaun peLleHbl HEeBEPHO.

KoHTponbHasa pabota Ne 2.. Kputeprem oueHnBaHUA OTBETOB Ha KOHTPOSbHYO paboTy AB-
nsieTcs oueHka. Likana oueHnBaHnsa KOHTPONbHON paboThl:

OLEeHKa «OTNIMYHO» BbICTaBNAETCH obyyaroLeMycs, eCnm BEpHO peLleHbl BCe NpearioxeH-
Hble 3aga4n, BO3MOXHO AoMyLleHa ogHa BbluMcnnTenbHasa ownbka;

OLEHKa «XOpOLLO» BbICTaBNsieTca 0byyalrollemycs , eCcrnv BEpPHO pelleHbl MNATb U3 LWeCTn
NnpeAanoXeHHbIX 3agay, Uv peLleHbl Bce 3aa4dn, HO AONYLLEHbl OLWMOKN B X04€ peLleHus;



OLeHKa «yA0BNeTBOpMTENbHO» BbICTaBNAeTCs 00yyaloLwemycs, eCriv BepHO peLUeHbl Tpy 13
LeCTU NpeasioKeHHbIX 3a4ad, a peLleHne ocTanbHbIX 3a4ay He NPUBESEHO UMW OHW PELLEHbI C Ipy-
ObIMU oLLIMDOKaMWU;

OLEeHKa «Hey[oBNeTBOPUTENbHO» BbICTaBNSAETCS oby4varolemMycs, ecnv peleHo MeHblue
Tpex 3agad unu B LLesioM BCe 3aa4dn peLleHbl HEBEPHO.

KoHTponbHasa pabota Ne 3.. Kputeprnem oueHnBaHnsA OTBETOB HA KOHTPOSbHYLO paboTy sB-
nseTcs oueHka. Likana oueHnBaHnsA KOHTPOMNbHON paboThbl:

OLEHKa «OTMMYHO» BbICTaBNAeTCA obyyatoLlemMycsi, eCru BepHO BbINOMHEHbI BCe Npeasio-
)KEHHble 3aaHuns, BO3MOXHO AONYyLeHa O4Ha BblYUCIMTENbHAs owmnbka B 3agaHum 2.

OLeHKa «XOpoLlO» BbICTaBnseTcs obyyaroLemMycs, ecnum BeEpHO BbINOSIHEHO NepBoe 3aja-
HWe, BO BTOPOM 33a4aHUW UCCredoBaHbl U MOCTPOEHbI rpaduKkn 060MX PYyHKUMIA, OHO AONYLLEHbI
oWmnbKN B X04€e peLleHuns;

OLEeHKa «yOoBNeTBOPUTENbHO» BbICTaBnseTCcs OOyyalrolemycsi, eCnum BepHO BbINONIHEHO
nepeoe 3agaHne, BO BTOPOM 3afaHNN BEPHO UCCEeAoBaH N NOCTPOEH rpaduk TONbKO OOHON (PYHK-
uun,

OLEHKa «HeyaoBrneTBOPUTENBHOY BbiCTaBnsieTca obyyaloLLemMycs, eCrnv He BbINOMHEHO nep-
BO€ 3afaHne, Unm ecnmn HeT BEPHOro UCCreAoBaHNS N He NOCTPOEHbI rpaddukn H1U OOHOW U3 Npea-
NOXEHHbIX PYHKLNN.

KoHTponbHasa pa6oTa Ne 4. Kputepnem oueHMBaHWsi OTBETOB HA KOHTPOSbHYO paboTy aB-
nsetcs oueHka. Likana oueHnBaHnsA KOHTPONbHON paboThbl:

OLEeHKa «OTSIMYHO» BbICTaBNAETCS obyyaloLeMycs, eCnm BepHO peLleHbl BCe NpeasiokKeH-
Hble 3agaHns, BO3MOXHO A0MyLLeHa oAHa BblYMCUTENbHAsA OLWNOKa;

OLeHKa «XOpOLLO» BbICTaBnsieTca obyyaloLlemMycs, eCnu BEpHO peLleHbl ceMb U3 Npeasio-
XKEHHbIX 3a4a4, Unu peLUeHbl Bce 3afadn, HO AONYyLeHbl OLNBKN B X04e peLleHus;

OLUEHKa «yOOBNETBOPUTENbHO» BbICTABNSETCS ObyyaloLemMycsi, eCnv BEPHO peLUeHbl Ye-
Thipe 13 BOCbMU MPEeanoXeHHbIX 3aay, a pelleHne ocTarnbHbIX 3a4a4 He NPUBEAEHO MU OHU pe-
LUEHbI C rpyObIMK OLIMGKaMMU;

OLEHKa «Hey[oBNeTBOPUTENbHO» BbICTaBNAEeTCS oby4varolemMycs, ecnv pelleHo MeHblue
yeTblpex 3agady unu B LENOM BCe 3aJaun pelleHbl HEBEPHO.

KoHTponbHas paboTa Ne 5. Kputeprem oueHnBaHnsi OTBETOB Ha KOHTPOJIbHYHO paboTy siB-
nsieTcsa oueHka. Llkana oueHnBaHnsa KOHTPONbHON paboThbl:

OLEeHKa «OTNIMYHO» BbICTaBNAETCS 0byyarLLeMycs, ecnn BepPHO peLleHbl BCe NpeasioxkKeH-
Hble 3a4a4n, BO3MOXHO JONyLeHa O4Ha BblUMCNUTENbHAsA OWnOKa;

OLEHKa «XOpOoLUO» BbICTaBMASETCA ObyvarloLeMycs, eCnum BEepHO peLUeHbl MNATb M3 LWeCTU
npeanoXeHHbIX 3a4a4, UNn pelleHbl BCe 3adayu, HO JonyLleHbl OWNOKN B X04e peLleHns:;

OLeHKa «y[0BNeTBOPUTENBLHO» BbiCTaBNsAeTCs oby4varoLwemMycs, ecrnv BEpHO peLleHbl Tpy 13
LIEeCTM NpeanoXeHHbIX 3a4ay, a peLleHne ocTanbHbIX 3a4ay He NPUBEAEHO UMM OHWU PELUEHbI C Ipy-
ObIMU oLLMOKaMU;

OLEeHKa «HeyaoBNeTBOPUTENbHO» BbICTaBNsAEeTCs oby4varolemMycs, ecrnv pelleHo MeHblue
Tpex 3agad unu B LEsioM Bce 3aayvv peLleHbl HEBEPHO.

KoHTponbHas paboTta Ne 6. Kputeprem oueHnBaHsi OTBETOB Ha KOHTPOJIbHYHO paboTy siB-
ngaetca oueHka. Lkana oueHnBaHusa KOHTPONbHOM paboThl:

OLEeHKa «OTNIMYHO» BbICTaBNAETCS 0byyaroLLeMycs, ecnn BEepPHO peLleHbl BCe NpeasiokKeH-
Hble 3aga41, BO3MOXHO AOMyLLeHa ogHa BbluMcnnTenbHasa ownbka;

OLeHKa «XOpOLLO» BbICTaBnseTca obyyatollemMycs, eCivi BEPHO pPeLleHbl TPU U3 YeTbIpex
npeanoXeHHbIX 3a4a4, UnNn peLleHbl BCe 3agayu, HO SonyLLeHbl OLINOKN B X04€e peLleHns:;

OLeHKa «y40OBNEeTBOPUTENBHOY» BbICTaBMASETCA 00yYaloLeMycs, €Cnn BEPHO peLLEHbl ABE U3
YyeTblpex NpeanoOXeHHbIX 3a4a4y, a pelleHne ocTanbHbIX 3agay He NPUBEOEHO UM OHU PeLLEHbI C
rpyobimMn owmbkamu;

OLeHKa «HeyadoBeTBOPUTENbHO» BbICTaBNseTCA 00yyaloLemMycsi, eCrnv peLleHo MeHbLLE
OBYX 3aja4y Unu B LIeNoM Bce 3alayum peLleHbl HeBEPHO

KoHTponbHasa paboTa Ne 7. Kputepnem oueHMBaHWs OTBETOB Ha KOHTPOSbHY paboTy aB-
ndaetca oueHka. Lkana oueHnBaHMsa KOHTPONbHOM paboThl:

OLEHKa «OTNIMYHO» BbICTABNAETCS 00yyaloLeMycs, eCnm BepHO peLleHbl BCE NpeasiokeH-
Hble 3aga4n, BO3MOXHO AOMyLLeHa oHa BbluMcnnTenbHasa ownbka;

OLeHKa «XOpOoLUO» BbICTABMNSAETCS 00yyatoLeMycs, ecnun peLleHbl Bce npeanoXeHHble 3a-
Aayu, HO AonyLleHbl OWNbKM B Xo4e peLueHus;



OLEHKa «YyAOBIETBOPUTENBbHO» BbICTaBNAETCA 00yyatoLemMycs, eCnmn BepHO pelleHa ogHa
13 NpeanoXeHHbIX 3a4ay, a peLleHne ocTanbHbIX 3aay He NPUBEAEHO U OHU PeELLEHbI C rpyBbiMum
oLumodKamu;

OLIEHKa «HEeYyOOBNETBOPUTENBHO» BbICTABMSETCS 00y4atowemMycs, eCri peLleHO MeHbLUE
OAHOW 3a4auyn uUnu B LIENIOM BCE 3a4a4u peLleHbl HEBEPHO.

20.2. NMpomexyToyHaa atrecTauums

lMpomexxyToyHas aTTecTaumsi MO AUCUMNIIMHE OCYLLECTBISIETCS C NMOMOLLbIO Criedytowmx
OLIEHOYHbIX CPeacTB:

— epeyeHb BOMPOCOB K 9K3aMeHYy.

— pe3ynbTaTbl MPOXOXKAEHNS TEKYLUMX aTTECTALNA — BbIMOMHEHNE KOHTPOSbHbIX paboT;

- pe3ynbTaTbl BbIMOMTHEHUS CaMOCTOATENbHOW paboThl.

MpomexxyToyHasa aTTecTauusl NPOBOANUTCS B COOTBETCTBUM C onoxeHnem o NpoMeXyTo4-
HOWM aTTecTaumm oby4daroLmxcs No NporpaMmmam BbiCLLEro o6pasoBaHus.

lNMepeyeHb BONPOCOB K 3K3aMeHY:
1 cemecTp
MepeyveHb BONpOCoB (NUHeHasn anrebpa, matemMaTtmyeckmin aHanua)
MHoxecTBa. Onepaunn Hag MHOXeCTBaMMU.
OrpaHn4eHHOCTb MHOXeCTBa. TOYHas BEPXHSAS U HWXKHSAS rpaHu MHOXXecTBa. CBOMCTBO TOYHbIX
rpaHen.
3. Teopema 0 CcyLLeCcTBOBaHUM TOYHbIX rPaHeMN.
4. OTKpbITblE, 3aMKHYTble MHOXeCTBa. KOMNaKkTHOCTb MHoXecTBa. OTobpaxeHue.
5. TloHATME N-MepHOro BEKTOpa, OCHOBHbIE OnpeaeneHuns.
6. Onepauuun Hag BEKTOpaMu, OCHOBHbIE CBONCTBA OnepaLui.
7
8
9

N —~

JInHeHas 3aBMCUMOCTb CUCTEMbI BEKTOPOB.
Jlemma 0 NMMHENHOW 3aBMCUMOCTU CUCTEMBI BEKTOPOB, CoaepKaLlen HyneBon BEKTOP.
. Jlemma 0 NMHENHOM 3aBUCMMOCTM AnaroHanbHOM CUCTEMbI BEKTOPOB.

10. Basuc n paHr cuctTembl BEKTOPOB.

11. Matpuubl. OCHOBHbIE MOHATUSA U ONpedeneHus.

12. Onepaunn Hag matpuuyamn. CBoncTea onepawmn.

13. OnpegenuTenb MaTpuLbl, CBOMCTBA onpeaenntens.

14. BoluncneHnus onpegenurenen 2-ro, 3ero 1 BbICLLEro NOPsAKoB.

15. MNoHaTne obpaTHON MaTpuLbl. Teopema O CyLecTBOBaHUN N HAXOXAEHUM 0BpaTHOM MaTpuLbl.

16. PaHr matpuubl. BelumcneHune paHra maTpuubl ¢ NOMOLLBIO NpeobpasoBaHui Maycca.

17. CNAY. MaTpu4dHo-BekTopHas 3anuck CI1AY. MNonatne pewenusa CIAY. Knaccudukaumsa CI1AY
Mo HaNMYUIo peLLlEeHni.

18. Kputepuin coBmectumocTtun CI1AY (Teopema KpoHekepa-Kanenn).

19. MeTtoabl pewenusa CITAY ksagpaTHoro Buga (nxn)

20. MeToa Kpamepa

21. MeTog obpaTtHon maTpuubl

22. MeTtopg Naycca

23. Pewenune CJITAY npsimoyronbHoro suga (mxn).Obwee pelleHne, YyacTHoe pelleHne, 6asncHoe
peLueHne, ONopHOE peLLeHune.

24. OgHopogHasa cucTema ypaBHeHU. Teopema O CyLLeCTBOBaHUN HETPUBUATBHOMO peLleHns
(cnyyan, korga cuctema nxn).

25. Heob6xoanmoe 1 gocTaTtoyHOe YCNoBMeE CyLLeCTBOBaHMS HETPMBUANIBHOMO PELLEHUS CUCTEMBI
nxm.

26. dyHoameHTanbHasa cMctemMa peLleHnin oqHOPO4HOM CUCTEMbI YPaBHEHUM.

27. ObLee peLleHne CUCTEMbI YPaBHEHMI B BEKTOPHON hopMme.

28. CobcTBEHHOE 3HaYeHne 1 COBCTBEHHbIN BEKTOP MaTpuLbl.

29. CoicTBa COBCTBEHHbIX BEKTOPOB MaTpULbl.

30. OpToroHanbHas n OpTOHOPMUPOBAHHAA CUCTEMbI BEKTOPOB.

31. OpToroHanusaumsi CUCTeMbl BEKTOPOB.

32. CobCcTBEHHbIE BEKTOPLI CUMMETPUYECKOM MaTpuLbl. ANropuTM NOCTPOEHUSS OPTOHOPMUPOBAH-
Horo 6asuca.

33. MNpuBeaeHne kBagpaTHOM MaTpULbl K AnaroHansHOMy Buay.

34. OpToroHanbHble MmaTpuubl. [locTpoeHne opToroHanbLHOM MaTpuLbl.



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

68.

69.

70.

71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

MoHATne kBagpaTMyHOM dhopMbl. CTaHAAPTHBIN N KAHOHUYECKUIA BUAbI KBagpaTUYHON (hOpMbl.
MpuBeaeHne kBagpaTU4HON POPMbI K KAHOHUYECKOMY BUAY.

lNocnegosaTenbHOCTU. [JENCTBUA HAO HUMMW.

OrpaHunYyeHHble 1 HeOrpaHUYeHHbIe NocneaoBaTENbHOCTY.

BeckoHe4vHo manble, 6eckoHeyHo 6onblumne nocnegoBaTensHOCTU. CBA3b MEXAY HUMMN.
CaoicTtBa 6eCkOHEYHO MarbIX NocneaoBaTenbHOCTEN.

Cxopgswmecs nocnenoBaTenbHOCTU.

Teopema 0 eAMHCTBEHHOCTY Npeaena cXoasLencsa nocneaosaTenbHOCTY.
Anrebpanyeckas cymma, npoussefeHue, YacTHOe CXOASALLMXCS NoCrneaoBaTenbHOCTEN.
lMpenensHbIn Nepexon B HEpPaBEHCTBAX.

Teopema o Tpex nocrefoBaTenbHOCTAX.

MOHOTOHHbIE NOCNefoBaTENbHOCTU.

Yucrno e.

Teopema 0 BNOXEHHbIX NPOMEXYTKaXx.

MoHaTne yHkumn. Cnocobbl 3agaHus.

Mpenen dyHKumn B Touke. lNMpasbin, nesbi npegensl yHKUuK (no MerHe n no Kowwn).
Mpeagen dyHkuMm Ha 6eckoHeyHocTn (no MenHe n no Kown).

TeopeMbl 0 Npegenax yHKLMK.

MepBLbIN 3aMevaTenbHbIA Npeaen.

BTopow samevaTtenbHbIN Nnpeaern.

BeckoHe4uHO manble n 6eckoHeqHo 6onblune yHKUMKN. CBA3b MeXay HUMMU.
CpaBHeHne 6eCckoHeYHO ManblX YHKUMNA.

HenpepbIBHOCTb OYyHKLMMN.

Toukn paspbiBa pyHKUUKM (MEPBOro poda, BTOPOro poaa, yCTPaHUMbIA pa3pbiB).
Teopema 06 apudmeTnyecknx CBOMCTBax HeENpepbIBHbIX PYHKLMNA.

Teopema o cBs3u andcepeHUnMpyeMocTn (PyHKLNN N CyLLLeCTBOBaHUEM MPOU3BOLHOMN.

. CBA3b HEnpepbIBHOCTU U anddepeHLMpPYEMOCTMN.
62.
63.
64.
65.
66.
67.

OuddepeHuman dpyHkunn. N'eomeTpryeckmin cMmblcn agnddepeHumnana.

BeckoHeuHo Manble, 6eckoHeYHO Bonblune yHKUMKN. CBS3b MEXAY HUMM.

CeowicTBa 6€CKOHEYHO MarbiX OYHKLUNIA.

MpaBuna cpaBHeHNA 6eCKOHEYHO MaribiX N 6ECKOHEYHO B0oMbLUNX PYHKLMA.
AnddepeHumpoBaHne Cymmbl, pa3HOCTU , NPOU3BEAEHUSA U YaCTHOro ABYX (PYHKLNNA.
MponseoaHble QYHKLMIA

y=x", neN, y=cosx, y=sinx, y=itgx, y=clgx,

y=log, x,a>0,a#1.
Teopema 0 nNpom3BoaHOM obpaTHOM OYHKLUNN.
_y=a‘,a>0,a#l,
MponssoaHble QyHKLMI )
y=arcsinx, y=arccosx, y=arcigx,, Yy =arccigx.

OunddepeHumpoBaHne CRoXHOM PyHKLMN.

Mpurem norapndmuyeckoro auddepeHumnposaHus. NponssogHas MyHKUMKN Y = xa, a € R.

.MNpounsBoaHble BbICLUNX NOPSLKOB.

duddepeHuunarnsl BbICLLIMX NOPAAKOB.

BospactaHue n ybbiBaHne PyHKLUMM B TOYKeE.

.NoHsTMe nokanbHoOro akcTpemyma yHkunn. Heobxogmmoe ycnosue.
.Teopema Ponns.

.Teopema JlarpaHxa.

.Teopema Kowmn.

.YCnoBms MOHOTOHHOCTU OYHKLMW Ha UHTepBarne.

.®opmyna Tewnnopa.

.lNepBoe gocrtaTto4Hoe ycrnoBme aKcTpemyma.

.BTopoe gocraTo4Hoe ycrnosue aKkcTpemyma.

.QKCTpEMYM (DYHKUUN He AnddepeHLMPYEMO B JAHHOW TOYKE.
.HanpaBneHue BbiNyKNocTn 1 To4KkM nepernda rpacgmka yHKUNN.
.Heobxoammoe ycnosue To4kn nepervoda.



86. .[loctaTto4Hoe ycnosme Tovku nepermba.

87. .AcumnToTbl rpaduka yHKunn.MoHaTne nepsoobpasHon. OCHOBHbIE CBOWCTBA (NeMma, Teo-
pema).

88. NoHsaTMe HeonpeaeneHHoOro nHTerpana.

89. MeToq 3aMeHbl NePEMEHHOMN.

90. MeTopq, MHTErPUPOBAHNA MO YaCTAM.

91. OCHOBHbIE TUMNbI MHTErpanoB 6epyLNXCs Mo YacTaM.

92. Teopema 0 npeacTaBneHMM paumoHanbHOW PyHKLMM B BUAE CYMMbl drieMEeHTapHbIX apoben ¢
HeonpeaeneHHbIMN KoadppuumneHTamu.

93. MeTopg HeonpegeneHHbIX KO3 PULINEHTOB.

94. OCHOBHbIE TUMbI MHTErPanoB OT paunoHasnbHbIX QYHKLNNA.

95. IHTerpmnpoBaHue TpUroHoMeTpUYEeCKUX OyHKLINIA.

96. MIHTerpnpoBaHme HEKOTOPbIX UppPaLMOHaNbHbIX OYHKLMA.

2 cemecTp
lMepeveHb BONPOCOB (MaTeEMaTUYECKUIA aHann3, TeOpUsi BEPOSITHOCTEN N MaTeMaTtndeckas ctaTu-
CTUKa)

lMoHATME MHTerpanbHoOn cymMMbl. [eoOMeTpn4eCcKnii CMbICH.

lMoHATMe onpefeneHHoro HTerpana.

OcHOBHble CBONCTBA OnpeaerieHHoro nHTerpana.

WHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaeriom.

dopmyna HetoToHa-JlenbHuua.

3ameHa nepemeHHbIX B onpeaeneHHoOM MHTerparne.

dopmyna MHTErpMpoBaHUsA No YacTam B onpeaesieHHOM uHTerparne.

MpnbnmxeHHoe BblYMCeHNEe ONpeaeneHHoro HTerpana.

HecobcTBeHHble MHTerpanbl ¢ 6eCKOHeYHbIMI Npeaenamu.

10. HecobcTBEHHbIE MHTErpanbl OT HEOrPaHNUYEHHbIX PYHKLNA.

11. OnpegeneHve YNCNOBOro psaa, YaCTUYHOM CyMMbI, CXOASLEerocs paga.

12. CBoWicTBa CXOOSALLNXCS YNCMOBLIX PSIA0B.

13. Heob6xoanmoe ycrnosune cxoguMoCTM YNCNOBOro psaa. FapMoHudeckmi psaa.

14. Heobxoanmoe 1 4oCTaToOYHOE YCNoBME CXOANMOCTU psaa C HeoTpuuaTenbHbIMU YreHaMu.

15. MNpusHak cpaBHEHNUS.

16. MNpusnak Jonombepa.

17. NHTerpansHbi npusHak Koww. Mpumep.

18. 3Hakouepenytowminca pag. MNMpusHak JlenbHuua.

19. 3HakonepeMeHHbIe psidbl, X CXOANMMOCTL. ADCONIOTHAs U YCNOBHAA CXOANMOCTb.

20. CteneHHble psabl.

21. Teopema Abens.

22. Teopema 006 MHTepBarne cXogMMOCTU CTEMEHHOro psaa.

23. Teopema 0 pagmyce CXoauMOCTU CTEMEHHOIO psaa.

24. MeTpudeckue, SIMHENHbIE, HOPMUPOBAHHbIE, EBKITMAOBLI NPOCTPAHCTBRA.

25. MNoHATne hyHKUMM N NnepemeHHbIX. [Npegen OyHKUMM N NepPEMEHHBbIX.

26. HenpepbIBHOCTb OYHKLUKN N NEPEMEHHbIX.

27. HenpepbIBHOCTb YHKLUMM N NEepeMEHHbIX MO OOHOW U3 NepeMEHHbIX.

28. HenpepbIBHOCTb CMOXHON PYHKLUMW.

29. YacTHble npou3BogHble PYHKLMM N NepeMEHHbIX.

30. OuddepeHumpyemMocTb PyHKUUN N nepeMeHHbIX.

31. AndbdepeHuman yHKUUN N NEPEMEHHBbIX.

32. OuddepeHumnpoBaHne CrioXXHOM PyHKLNN.

33. lNpownssoagHaga no HanpasneHuto. pagueHT.

34. YacTHble Npon3BOAHbIE BbICLLUMX NOPSAKOB (PYHKLUMU N NEPEMEHHbIX.

35. AndbdepeHuman BTOporo nopsiaka yHKUMM N NepeEMEHHbIX.

36. KsagpaTtuyHasa popma. Kputepuii Cunbeectpa.

37. JlokanbHbIA 3KCTPEMYM (PYHKUUN N nepemMeHHbIX. Heobxoarmoe ycrnoBume fokanbHOro akc-
Tpemyma.

38. [locTaTtoyHble yCnoBus NoKarnbHOro aKCTpemMymMa yHKLUUN N NepeMEHHbIX.

CoNOORWN =



39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.
82.
83.
84.
85.
86.
87.
88.

89.

90.

HesBHble yHKkuuK. NMponssogHas HeSABHON OyHKLUN.

YCMOBHbIV 3KCTPEMYM.

MeTtog mHOXUTenen JlarpaHxa.

MoHsTME nenbiTaHus. [poCcTpaHCTBO aNeMeHTapHbIX COBbITUN.
OnpepeneHue cobbiTuiA. Buabl cobbiTuin. [JeACcTBUSt HAA CODLITUAMM.
Knaccuyeckoe onpegeneHne BepossTHOCTU.

OTHOocuTEenNbHasa YactoTta. YCTOMYMBOCTb OTHOCUTENBHON YacTOThI.
CraTtuctmyeckasa BepOsATHOCTb.

"eomeTpudeckasa BEPOATHOCTb.

BbluncneHme BeposaTHOCTEN C UCMONb30BaHMEM KOMOUHATOPHBIX CXEM.
MpocTpaHCTBO anemMeHTapHbIX ncxogoB. CobbITne N ero BEPOSTHOCTb.
MoHaTne 06 anrebpe MHOXecCTB 1 g-anrebpe. Akcnombl Konmoroposa.

. MoHATVE BEPOSTHOCTHOTO NPOCTPaHCTBA.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Teopema CrnoxeHusi BEpOATHOCTEN L7151 HECOBMECTHLIX COObITUIA.

Teopema CnoxeHunsi BEPOATHOCTEN AN COBMECTHbLIX COObITUNA.

YcnoBHaga BEpOATHOCTb. Teopema YMHOXEHUS BEPOSATHOCTEN.

HesaBucnmble cobbiTus. Teopema YMHOXEHUS 5151 HE3aBUCKMMbIX COObLITUN.

BeposiTHOCTb nosiBNeHns xoTa 6bl 04HOro cobbITHS.

dopmyna nofnHom BEPOSTHOCTMW.

dopmyna baneca.

HesaBucmmble ncnoitaHua bepHynnu. Teopema bepHynnu.

HaunBeposTHewnLwee Ymcno nosiBneHms cobbiTva B NocnegoBaTeNlbHOCTM HE3aBUCUMbIX UCTbITa-
HUA.

dopmyna lNyaccoHa.

MpubnmkeHHble dopmynbl MyaBpa-flannaca (nokanbHasi U MHTerpanbHasi Teopembl MyaBpa-
JTannaca). Cnegcteue nHTerpanbHon Teopemsl Myaspa-Jlannaca.

lMoHATHe cny4yanHon BenuymHbl. [JUCKPETHbIE N HENPEPbIBHbLIE CITyYalHble BENUMYMHDI.

Pan pacnpegeneHnsa oUCKpeTHOW CriyYanHOW BENNYMHDI.

OyHKUMA pacnpegeneHms cny4yanHon BenuynHbl 1 ee CBOMCTBA.

IMnoTHOCTL pacnpeaeneHnst BEposSTHOCTEN HENPEPLIBHOW CyYyanHOW BENNYMHBI U ee CBOWCTBA.
MaTtemaTtunyeckoe oxumagaHue AcB 1 HeB. CBOMCTBA MaTEMaTUYECKOTO OXMUAAHUS.

[ucnepcua ace n Hee. CBorcTBa gMcnepcun.

Mopga, megunaHa, acMMmMeTpus, aKcLiecc.

KBaHTunK. NoHATME NPOLEHTHOMN TOYKN.

HavanbHble 1 ueHTpanbHble MOMEHTbI CryYaHbIX BENUYMH, CBSA3b MEXOY HUMW.
ByHOMManbHLIN 3aKOH pacnpeneneHus.

"eomeTpuyeckoe pacnpeaeneHuve.

'MnepreomeTpuyeckoe pacnpegeneHue.

3akoH [NyaccoHa.

PaBHOMEpPHbI 3aKOH.

MNMokasaTenbHOe pacnpeneneHue.

HopmanbHbIN 3aKOoH.

BbluncrneHme BeposaTHOCTM NonagaHns Criy4anHon BENNYMHbI, NOOYNHEHHOW HOPManbHOMY 3a-
KOHY, B 3ajaHHbIN MHTepBan. [1paBurno «Tpex curm».

lMoHsATME 3akoHa 6oMbLNX YnCen.

HepaBeHcTBO Yebbiwesa.

Teopema Yebbiwesa.

O606weHHas Teopema Yebbiwea.

LleHTpanbHas npegenbHas Teopema.

"eHepanbHas COBOKYNMHOCTb U Bblbopka. BeibopodHoe pacnpenenexue.

BapuraLmMoHHbIN pag, ero xapakrepuctukn. Muctorpamma. NonuroHx.

AMmnupuyeckas PyHKUUA pacrnpeneneHns n ee CBOMCTBa.

Yuncnosble XxapakTepuUCTMKM BbIBOPOYHOro pacnpeneneHus: BelbopoyHoe cpedHee, BbIbopoyHas
ancnepcus, MeamnaHa, acCuMMeTpUs, 3KCLEeCC, BbIBOPOYHbIE MOMEHTDI.

MoHATne oueHkn napameTpa. CBOWCTBA OLEHOK: COCTOATENbHOCTb, HECMELLEHHOCTb, addek-
TUBHOCTb.

MHTepBarnbHbIE OLIEHKN NapaMeTpoB pacnpeneneHus. [loeputenbHbli MHTEpPBarn.



91. OueHkmM anst BIGOPOYHOTO CpeaHero U BbIGOPOYHOWN AMUCTIEPCUN.

92. OnucaHue rmnoTes. rlpOCTbIe N CINOXHbl€ TUNOTE3bI. HyneBa;l N KOHKYpUpyroLwaa runoTesbl.

93. Kputepumn npoBepkn CTaTMCTUYECKNX TMNOTES.

94. YpoBeHb 3HAYNMMOCTM 1 MOLLHOCTb KpuTepusi. Owmnbkm NepBoro n BTOPOro poaa.

95. MNpoBepka rMnoTes 0 3aKkoHax pacnpeneneHus.
96. Kputepwuin cornacusi.
97. lNpoBepka rmnoTes 0 paBeHCTBE CPEHUX N ANCNIEPCUIA.

MepeyeHb NpaKTUYECKUX 3a8aHUN
1) Onpegenute crnegyrolme MHOXECTBA:
a) nepeceveHne YeTHbIX N HEYETHbIX YNCeT,;
6) nepeceveHe MHOXECTB LieNbIX N YETHbIX YNCeT;
B) 06beAnHEeHNEe MHOXECTB YETHbIX M HEYETHbIX YMCETT;
) pa3HOCTb MHOXECTB LiefbIX M YETHbIX Yncen.

2) Oanbl Tpu mHoxecTBa: A =[—2;8]; B =(-4;11); C =[0;9).

Hangute cnepyowme wmHoxectBa: ANBNC; (AUB)NC';

(AnB)yucC.
3) lMpoBepuTb rpadmyecku cnpaBenMBOCTb PAaBEHCTBA:
(AUB)NC=(ANnC)u(BNC(O).

4) TpoBepuTb rpadnyecKkn cnpaBeasIMBOCTb CreayLMX PABEHCTB:

1.AUB=BUA;
2.(AUBYNC=(ANC)U(BNC):
3.ANB=BnN A4;

4. (ANB)NC=AN(BNC);

5.(AuB)UC=40U(BU(0);
6.(ANB)UC=(AVC)N(BUC)
7.(AUB)=ANPB;

8.(ANB)=A"UB;

9.(AnB)\B=A4\B;

10. AN(BUC)=A\(A\B)N(4A\C);
1M1.(A\B)NnC=(ANnCO)\(BNO);
12.ANBNC=A4\(A\(BN());
13.(ANC)\B=(ANnO)\(BN(O);
14.(A\B)U(A\C)=A\(BN(C);
15.(ANCYU(BND)=(AuB)n(Cu D);
16.(B\C)u(B\A)=A4\C;

17. A\C=(4A\B)u(B\();
18.(A\B)NC=(ANnC)\(BNC)=(ANC)\B;
19.(AUB)\C=(A4\C)U(B\C);

20.(ANBY UB=A4"UB,;
21.(ANB)\C=(A4\C)n(B\C);
22.(AnDYyu(BUD"Y) =(A'nD)u(B'UD);
23.A\N(BNC)=(4A\C)u (AU B);

24. (A\B)uC=((AVC)\B)u(BNC(C);

AUBUC;



25.(A\B)\(C\D)=(4\(BUC))U(AND)\B).
1. BoluncrmT Boipaxenne X = ((A - B) * C)T x* DT

3 51 3 2 4 2 1
A=<1 2 1) B=<1 0 3) C=<3 O> D=3 5 1)
3 50 2 1 0 1 2

2. Bbluucnute BblpameHmeX = (AB — 3CT)T

2 2 1 -3
A= (3) B=({7 2 4) C= (3 2 —1)
1 2 -1 0

3. Bbluucnute BblpameHmeX = (ABC + ZD)T

2 3 -1 3 1 2 0
A=<—1 2 0) B:(Z) C=2 5 1) D:<3 2 —5)
2 1 3 1 5 1 3

4. Bbluucnute BblpameHmeX = (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. Bbiuncnute Bblpa)l(eHVIeX = 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) detA =?

5 6 3

2. Hangute obpaTHyto maTpuLy:

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

2 5 7 1 2 5
A=16 3 4 A=13 -4 7
5 -2 -3 -3 2 =5



2 2
-1 3 4
5. PewunTb maTpuyHoe ypasHerne: a) X -| 1 —1 0= ;

S, 2 3 -1
2 1 1 11
6|4 6 5|-X=|3 4|
35 4 2 1

6. HaiiguTe oGLiee 1 6a3nMCHOE peLLeHNsi CUCTEMbI YPaBHEHWIA:
2x, +3x, +x; +6x, +9x, =2

X, —2x,+2x, +3xs=-7 _
2x,+x, +4x, +2x, +3x,=3
3x, +2x, +5x; +4x, +6x5 =1
—x, +3x, +3x; +4x, +5x, =7
6x, +2x, +2x; —x, =2

—3x, +x, +x;+2x, =5

11x, +3x, +3x; +x, —x, =-5

7. Wccneposatb OOHOPOAOHYIKO CUCTEMY Ha Halnn4yne y Hee HeTpuBmnarnbHOro pelueHnaA:
3x,—x, +3x,+2x, =0 X, —2x,+3x,—-4x, =0

Sx,=3x, +2x,+3x, =0 X +2x,—x;,—x,=0

X, —3x%, = 5x,—7x,=0 X, =X, +2x,—-3x,=0

7x,—5x, +x, +4x, =0 X, —x,+x,—-2x,=0

8. PewwunTb MeTogom o6paTHOM MaTpULLbl CUCTEMY YPaBHEHMWI, NpeaBapUTenbHO BbIYMCIIUB
obpaTtHyto maTpuuy meTogom aycca:

4x, +4x, —x; =8 2x, +2x,—x; =4
a) 16x, +8x, +6x;, =-5;6) <3x, +4x,=-5 ;

X +x,+x; =2 X +x,=-2

2x, —3x, —x, =6

B) 13x, +4x, +3x, =-5.

X +x,+x; =2

9. PewnTb cucTeMbl ypaBHeHMn meToaoM Maycca:

(x, +x, +3x, —2x, =6 2x,+7x, +3x,+x, =5

" 2x, —x, +3x,+5x, =3 - X, +3x, +5x, —2x, =3 ’
—x, +3x, +2x, +4x, =8 X, +5x, —9x; +8x, =1
3x, +2x, —x;+x,=-3 5x, +18x, +4x, +5x, =12



2x, +3x, —x; +x, =3 2x, —x, +4x; +x, =9

3%, —x, +2x; +4x, =8 X, —2x,=3x;—x, =-1
i X, +x, +3x,-2x,=6 " 2x, +x, +4x, —x, =11

-x, +2x, +3x, +5x, =3 3x, = 2x,+x,-x, =9

0

1. Ceolicmea npedenos. Packpbimue HeonpedesieHHocMu — .

Hantu npegens!:

. oxt—4x+1 . 1+sin2x
1. im——M . 2. lim —.
=2 2x+1 xor/4] —cosdx
2
3. lim(x* = 7x +4) . 4 lim> 3 t2
3 = x? +x+4
. lim (sin x —cos 2x). 1
> x—>7r/2( ) 6. hral(af —x+2).
X—>
2
7. limy3+4/2x° . 8. lim = _4_
x—2 ) x_2
) x—=2 2 _
9. 11m2— . 10. limx—g.
=2 x° =3x+2 3 x> —2x -3
2 2
. x" =25 . X" =5x+6
1. im——— . 12. Im————.
x5 x—5 x—3 x_3
Coxt—x-=-2 . x2—4
13. lim=———=. 14. lim—————.
-l xT 41 =2 x" —3x+2
) tox . SInx—cosx
15. lim ‘g 16. lim —————— .
x>78in 2x x>/4 coS2x
17 lim3x+6 18 Lim sin2x—cos2x —1
T2 x4 8 Txonld cosx—sinx
3
) X x—1
19. lim— . 20. lim .
=0 \J14+3x —1 x>l x —1
C AMl+x—1-x 1—tex — 1+ tgx
21. lim : 22. lim\/ g. \/ & :
x>0 X X1 sin 2x
0
HeonpedeneHHocmu euda —
0
Haintu npegensi:
. 2xP -1 . 5x° —Tx
1. llmz— . 2. llm—3.
x>0 3x° —4x x>0 [ —2x
2 _ i 3x+1
3 i 5x°—3x+2 4. lim

. l1m . D
x>0 2x? +4x+1 o 3y 4]



2 1
5. lim > +2*
x| | —x

7 lim x> +2x+3
2 4 3x1 4

Hantu npegens!:

sin 4x

1. lim
x—0 X

tox
3. lim=— g
x—0 X

. 1—cos2x
5 lm——.
x=>0  xSIn x

X
7. lim
x-08in 3x

. +Jl1—=cos2x
9. llm ——MM.

x—0" X

lNpeden omHoweHust

. 1+3+5+..+(2n-1)
6.lim .
oo 14+243+..+n

x+3
8. hm—
x>0 Qx> +3x+4

sin x

npux—)O
X

X
Sm —

2.lim
x—0 X

X
sin? =

4. lim

x—0 x2

sin 3x
6. lim

T x2—v2

sm 4x

HO Jx+1-1

1—cosx

10.1im >

x—0 X

4. HeonpedeneHnHocmu suda 00 — 00 y () - o0

1. lim (WVx* +3x —x).

X—>+00

3. lim (Vx? +3x+1—~/x* —3x—4)

X—>+00

1 1

5. lim| ———
=0l SIn”~ X

4sin? X
2

7. lim (x —vx*>=9).

X—>+00

: sin X 2
9. lim ;> —tgTx |
x—>n/2\ cos“ X

)C3 x2
11. lim 5 — .
x>0\ 3x° -4 3x+2

Bmopoli 3ameyamenbHbIl npedesn

HainTtn npegensi:

. ( 1 2 j
2. lim - .
I\ x—-1 x" -1

4. lim(\/x2+x+1—\/x2—x).

X—>+00

6. lim (X—\/X2—X+1).

X —>+00
. 7iX
81)611)111(1 —X) tg;

( 1 12 j
10. lim
=2\ x— 2 x -8

12. lim (x——) 1gx .

x—>/2




1. lim(l—éj . 2. lim(l—Lj :
n—>0 n n—>o0 3n

n+3
3. lim (1+fj . 4.1in%(1+2x)” -
n—>—x n xX—>
n
5. lim (1 — 4x ) ™9)/* 6. lim | -2 |
x—0 n—oo\ N +1
2x n+4
7. lim(zx_l] | 8. lim(1+l) |
x—o\ 2x 41 n—>o0 n
n
o. lim n-3)2 10. lim n(In(n +3) —Inn).
- n—»oo n - e

11. Ncnonbays onpegeneHune npegena yHKLMM gokasaTb, YTO:

1) lim(3x—-5)=1;

x—2

2) lim(2x—-5)=7;

x—6

3) lin%(3x+5)=11;
4 lim =" =2
x—1 4/ x __1

5) 1irr21x2 =4,

12. [lokasaTb, 4TO 1im(2x—1) =3. Haittn Takoe O, 4ToBbl AN ‘x—2‘ <O BbINOMHAMNOCH
x—2

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

13. CchopmynmpoBaTh Ha “A3bike € — O " U Ha “A3blke NocnefoBaTeNbHOCTel” onpeaeneHns:
1) 6eckoHeyHO 6onbLIon PYyHKUMK; 2) 6ECKOHEYHO Manon yHKLUN:

a)npum X — +00; 6) npy X —> —00; B) Npy X —» 00; ) Npu x—)a+;,u.) xX—a .

)
14. CpaBHuTL 6eckoHeyHo manble B Touke X = 0 dyHkumm:
1) a(x)=sinx un B(x)=x;
2) a(x)=sinx n f(x)=sinx;
3) a(x)=1-cosxn f(x)=x.
. sin5x
15. Mcnonb3aysi cpaBHEHNE GECKOHEUHO MarblxX dyHKUMIA HaiiT 11m 3"
=0x+Xx

16.CpaBHuTb BeckoHe4vHo 6onbLume PyHKUNK:

L+ n ﬂ(x)zl B Touke X =0;
X

1) a(x)=

2) a(x)=x"+xu L(x)=3x—2 npu x > o0;
3) a(x)=3x"+1u B(x)=x>—5 npn x = ©;



lNoHssimue npou3sodHol

1. Hantu —y ecnu:

a) y=ax’ +bx; 6) y=ax’; B)y:x+l.

X
2. cnonb3ysa onpeaenenune NnponsBogHoON, HanguTe Nnpons3BoaHble YHKUMA B TOYKE X = Xy
1. f(x)=3x+2; 2. f(x) =5x";
3. f(x)=-3x> —5x; 4. f(x)=2x";
1 2
5. f(x):T; 6. f(x)=—;
X X

BbiyucneHue npou3gooHbIx

HainTtn no coopmynam nponssogHble 0T OYHKLUNA.

3
1.y:%—2x2+4x—5. 2. y=x*+3x" = 2x+1.

2
3.y:63x—44\/;. 4.y:(1—3ij :
x
5.y =4x° —3sin x + Sctgx.
6.y=3\/;+4cosx—2tgx+3.

|
7. y=3+4x" +ix’ +— +sinx+cosx.

X

8. y:x2 COS X. 9. yzxzctgx.
10 y_cosx 1. y= :

. x* ' x> +1

3

12. f(x)= % —x? + x; sormenuts £ (0), £ (1), £(=1).
13. f(x) =x7 —LZ; sbacints £ (2) — £ (<2).
2x

lMpou3eodHas crioxXHOU hyHKUUU
Hantn nponsBogHbie OT OYHKLMIA:

1.y:ﬁ. 2. y=+/cos4x.
I—x
3. y=+/2x—sin2x. 4. y:(sinx)4.

5. y= z—SiIlz 6 —cosz(z—fj
AR 2 - 4 2)

1+sin2x .
= ——+1g2x. 8. y=1gsincosx.

1—sin2x
lNpous3eodHbIe nozapumMuyecKux U nokasamesibHbiX QyHKUUU



Haitu nponsBoaHble OT OYHKLMIA:

1. yzln(x2 +2x). 2. y:lnsinx—%sinzx.
2
3.y:1n(\/;+\/x+1). 4.y:1n1 5
—X
5. y=2x/;—4ln(2+\/;). 6. V= (foszx +lntg£.
sin” x 2
4x
7. y=In(e”* +e* +1). 8. y=In fx .
e +
9. y = In(ctgx ++/1+1g°x). 10, y = 5coswie3x.

11.y:5,/1nsinx;:3. 12. y =In(x-sin xv/1—-x%).

[Mpous3eodHble 06pamHbIX MPU2OHOMEMPUYECKUX QhyHKUUU

Hantu nponsBogHbie OT OYHKLMIA:

1. y=~/1—x" +arcsin x. 2.y=x—arctgx.
3. y=arcsin1—-4x. 4. y=arccos(l—2x).
1+
5. y:arcctgl—x. 6. y = x\1—x” +arcsinx.
—X
. 3x I+x
7. y=arcsin(e™). 8. y=arctg x+1In _—
—X
: . x—1 .
9. y:x(coslnx+s1n1nx). 10. f(x):arcsmx ; nantn f(5).
: - x—1
11. y=Insintge 2. 12. y =Incos—.
X
13. y = xsin nx—" 14 —Qarct -
. 1) Y 3 gﬁ.
15 —Elnx2+1+llnx—_l+larctx
IR R R &
1
16. y =— —+Inigx.

2sin” x
lMpou3eodHble ebicuux MopsiOKo8

1. Hantn nponssogHble BTOPOro nopsiaka ot oyHKLUMINA:
1) y =sin’ x; 2) y=1tg X; 3) y=1+x";

2

4y y=e " ; 5) y =cltg X; 6)y=arcsin§;



2. HaiTi npounsBogHble TpeTbero nopsgka oT pyHKLUNIA:

1 :
1) y=cos’ X; 2) y=—; 3) y=x"-sin x;
X
X —x x
4)y:arctg5; S) y=x-e; 6) y =€ -COS X;
3. Hantu npounssogHble n-ro nopsigka ot pyHKUMi:
1)y:e7; 2) y=Inx; 3)y=\/;;
4) y=x"; 5) y =sin x; 6) ¥ =COS” X:
7) y=2"" 8) y= 9) y=sin’ x:
1+2x
LuggbepeHyuan pyHkyuU

Hantn gndpdepeHumnansl yHKUWIA:
1. y=x" —3x" +3x; 2. y:\/ +x°;
3. y =sin’ 2x; ( )
1

- 2
5.y:ecosx; 6.y=2x;

7. y=arctgNx" +1; 8. y=x>-sin~/x;

WccnepoBatb yHKLMM U NOCTPOUTL rpaddnkm pyHKUUA:
3

1.y=%+x2; 2. y=x"+6x" +9x;
3 po x* . _(x-|—1)2_
- x* -1 -y_x2+2x1

2x° 2
5. 6. y=(x+1)x-2);

:x2—4;

4

X

Y= .y =y(x+1) =3(x-1 ;

HanTtn nHuterpansi:

1 J[w e L, ( A{/_jd

3. [ (Jx +x)dx. o (10435
X
2
5. [ctg’xdx. 6. [ 3_Z#dx.
COS X
7 [ COSE 8 [— &

cos” xsin’ x cos? xsin’x



0. j(lfxz - Jl%jdx

1. Isin2 de;
2

1 1
13. + .
I(x2—25 \/x2+5jdx

2

15. sz +1dx

17. I(Zx + e )dx.

19. [ 2+-° )dx.

Sll’l X

21.j(x ;)d
X

2
25. jwdx.

SiIn X

27. fcos 3xdx.

29. [edx.

X —X

31. J.(e5 +67)dx.
33. I(3 —2x)*dx.

39. jctgxdx.

a1, jde.

sin x COS X

43.
j\/25 4x*

1oj

12. f(:os2 gdx.

14. j(\/— D

1+x

\/1+x2 —\/l—x2
16.j dx.
V1= x*

2
26. j(sin *_ cos fj dx .
2 2

32. J'«/4x —1dx.
34. Ii/ 5—6xdx.

36. | 2x+1dx.

38. I 362x
40. jtgxdx.
j sin x
1+3cosx



dx
—6x+13

a5. | >

dx
47. .
I\/1—2x—x2

49. fx In(x —1)dx.
51. jln(x2 +1)dx.
53, jxezxdx.

55. j e* sin xdx.

57. [(1+2cos x)’dx.

dx .

3
9. J-COS X

67. j(l —sin 2x)’dx.
69. [ cos*xdx.

dx

3+cosx
2x+7
73]

+x2
x'=2x*+3x+4

7. |

75. | dx .

1+ x°
5_
77.jx2—x+1dx.
x°+1
dx
Vx ++/x

81. fx\/S—xdx.

79. |

dx

I'\/x2+2x—|r3-
dx

50. j (In x)zdx :
52, j Vx In xdx.

46.

54. j xze%dx.
In xdx
56. | .

dx .

) jcosx +sin x
sin 2x

64. I sin’xcos? xdx.

66. Isin2 3xdx.

68. [(1+2cos x)’dx.

70. jsin2 xcos2 xdx .

72j
1+3sin’ x
5x+2
74] >

+2x+10

76-I3x +3x7 +1dk.

x2+1

78. | 2x" +4x ldx

1—x?

3
x dx

Vx2+2.

80. |

82. [ —

i dx
V2x -1



dx

xv4x — x* .
x+1

Xx—2

83. |

85. | dx .

87. I\/16—x2dx.
89. [\4x + xdx.

3x
e
91.] ———dXx.
e +2

Bbluncnutb onpeaeneHHble NHTerparnbl:

2

1. [(3x* —1)dx.
0
1

3. [v1—xdx.
0

5. fx\/xz —9dx.
3

/4
7. j sin 4xdx.
0

0. j dx

' x(1-1nx)

d.

X
I(x+1)f\/x2+2x+2'

84.

86. |

dx
(x =1DVx? “2x
88. [\/3+2x—x"dx.

er _ 2ex
9. [~ 4x.
2x
e’ +1

e +1 dx.

92. |

X

e —1

|
2. f(x + —4)dx .
1 X

-1 dx
4. [——.
(8 +3x)

2
6. [ (x> —2x+2)dx.
1

2
X
8. .[ cos—dx.
0

- xy/1+Inx

Bbluncnutb MHTEerpanbl Unn yCtTaHoBUTb UX PacXoanMMOCTb:

1.

T dx
1 (x+1)5'

iy dx
J

S Xt +4x+8

+00dx
2. !x—4

T arctgx

4. I > dx .

0X+1

2

2 In"x

6. |

2 X

dx .

+00

8. jxsin xdx.
0

2 dx
10. j —
0 (x 1)




HainTu yacTHble Npou3BOAHbIE OT (PYHKLNIA:

Lz=xX"+3xy—y’. 2. z=In(x" +y?).
.Z:Z. 4.Z:arctgl.

X x

Xy 1 1
Lz= : 6. z=In —(———

x—y Vo Aly
. z=sin(x+Yy). 8.z=x"y.

HanTtn nonHble guddepeHumans PyHKUNRA:

(3]

10.

11.

12.

13.

14.

15.

y X

=== 2. s=x-Int.

= y.

.u:w/x2+y2+zz. 4.Z=x2y.

L Z=X). 6. z= xz—y

2

bpocaloT urpanbHyto KOCTb C LUECTbIO FPaHAMM 1 3anycKatoT BOSYOK, MMEIOLLMIA BOCEMb rpaHen.
CkonbknMun cnocobamm oHM MOTYT ynacTb?

Ha BepLunHy ropbl BeayT natb gopor. CKonbknmmn cnocobamm TypuctT MOXKET NOAHATLCSA Ha ropy
N CNyCTUTbCS C Hee? To e camoe Npu YCNoBUK, YTO CMYCK M NOABEM MPOUCXOOAT MO pasHbIM
aoporam?

Ha depme 20 osey n 24 cBuHbM. CKOMbKMMU cnocobamm MOXHO BbiGpaTb OAHY OBLY W OOHY
CBUHbIO? Ecnu Takon BbIGOp ye caenaH, CKonbKMMmn cnocobamm ero MOXXHO caenaTtb elle pas?
MmeeTcs 6 nap nepyatok pasHbix padMepoB. CKOMbkMMM cnocobamm MOXHO BbibpaTb M3 HUX
OAHY Nep4yaTky Ha NpaByo PYKY U OOHY Ha NeByto, Tak YTOObI OHM BbINIM pPa3HbIX pasmMepos.

Ha cobpaHum gormkHbel BeICTynnTb 5 Yenosek: A, b, B, I, . Ckonbknmun cnocobamm MoXHO pac-
MOMOXWTb X B CMMCKE OpaTopOoB, NpuU YCNOBWMU, YTO b He JormKeH 0 TOro, Kak BbICTynuT A?
Ha cobpaHuun gomkHbl BbICTynnTb 5 yenosek: A, b, B, I, [. Ckonbknmn cnocobamm MoXHO pac-
NMONOXMWTb UX B CMIMCKE OPaTOPOB, NPU YCNoBUK, YTO b A0MmMKeH BbICTYNUTL cpasdy xe nocrne A?
Hantn cymmy yeTblpexaHadHbIX Ynces, Nosly4aeMblX NPy BCEBO3MOXHbBIX NepecTaHoBKax Lngp
1;2; 3; 4.

CKOInbKO YMcen MEeHbLLNX YeM MUMITUOH, MOXHO COCTaBUTb C MOMOLLbLIO Lndp 8 n 97

CKOInbKO HEYETHbIX YETbIPEX3HAYHbLIX YMCEST MOXKHO COCTaBUTb M3 LUMdp vncna 3694, ecnu Kax-
AYI0 Unpy MOXHO ncnonb3oBaTb He Bonee ogHoro pasa?

M3 nsatn 6ykB pa3pe3Hon a3bykn COCTABNEHO CNOBO «KHUra». KapToukm nepemeluanu, a 3aTemMm
Hayrag cobpanu nx. KakoBa BEpOATHOCTb TOr0, YTO ONATb cobpanu CNoBO «KHUra»?

Cpeoun msrotoBneHHbIX 15 getanen mmeetcs 5 HectaHgapTHbIX. OnpenennTtb BEPOSATHOCTb
TOro, YTO B35ITble Hayrag Tpu AeTanun OKaXXyTCsa CTaHAapPTHbIMMN.

Ha oTaenbHbIX 04MHaKoBbIX KapTodkax Hanucadbl undpol: 1, 2, 3, 4, 5, 6, 7, 8, 9. Bce geBatb
KapTo4yek nepeMeLLmBaloT, Nocne Yero Hayrag 6epyT YeTbipe KapTOYKM U packnagbiBatoT B no-
psake nosiBneHusi. KakoBa BEpOSTHOCTb NONYYUTb NpK 3TOM a) uncno 1234; 6) nroboe yeTbipex-
3Ha4yHOe YeTHOe Yncno.

Bocemb pasnuyHbIX KHUI paccTaBfeHbl CiyyYalHbiM obpa3om Ha nomnke. Hamtm BepoATHOCTb
TOro, YTO ABE OonpeaerieHHbIe KHUMM OKaXyTCA NMOCTaBMEHHbIMU PSALOM.

B 25 ak3ameHauMOHHbIX BuneTax coaepXXmTcs No ABa Bomnpoca, KoTopble He nosTopsatoTes. CTy-
OEHT 3HaeT oTBeThl Ha 45 BonpocoB. KakoBa BEPOATHOCTb TOro, YTO AOCTaBLUMACA emy buneT
COCTOMUT U3 NOATrOTOBIMEHHbIX BOMNPOCOB?

B OByx Awukax Haxoaatcs aetanu: B nepsoM 10, n3 HUXx 3 ctaHgapTHble, BO BTOPOM — 15, u3
HUX 6 cTaHgapTHbIX. M3 kaxxgoro swmka Hayrag, BblHAMaoT Mo O4HOM AeTann. Hantu BeposT-
HOCTb TOro, YTO 06e AeTanu okaxyTcsa CTaHOaPTHbIMU.



16. B cTyaun TeneeBuaeHus Tpu TENEBU3NOHHbIE KaMmepbl. [ns Kaxaon kamepbl BEPOATHOCTb TOro,
YTO OHa BKNIOYEHA B JaHHbIN MOMEHT, paBHa 0,6. HanTn BepoATHOCTb TOro, YTO B AaHHbLIA MO-
MEHT BKITloYeHa XoTsa 6bl 0gHa Kamepa.

17. Ha 6a3y noctynuno 50 awwmkoB oBoLllen, 13 Hux 40 — nepeoro copTa. Haygady ans npoBepku
GepyT ABa swuka. KakoBa BEpOATHOCTb, YTO: a) oba cogepkaT OBOLLM NepBoro copTta; 6) pas-
HOro copTa; B) OAHOro copTa.

18. B marasuH Bownum Tpu nokynatens. BeposiTHOCTb TOro, YTo KaXabl NOKynaTenb COBEPLUMT No-
Kynky, paBHa 0,4. HaiiTu BEpOSITHOCTb TOro, YTO: @) ABa M3 HUX COBEpLUAT NOKYNKK; 6) HNM oauH
He COBEpLUMT MOKYMOK; B) BCe TPU COBepLLAT MOKYMKW; I) MO KpanHen Mmepe ABa cosepLuaT no-
KYnKy; A) XoTs Obl 0O4MH KynuT TOBap.

19. Ha cbopky noctynaroT getanu ¢ Tpex CTaHKoB, NPOM3BOAUTENBHOCTU KOTOPbIX COOTHOCATCS Kak
3:4:5. bpak npoaykuumn atux ctaHkoB coctaBndaeT 3%, 1% n 2% cooTBeTCTBEHHO. HaiTu Bepo-
ATHOCTb TOro, YTO Hayaa4y B3ATas AeTanb 13 obLen NpoayKLMM CTaHKOB — CTaHOapTHas.

20. CtpaxoBasi KOMNaHus pasgenseTt 3acTpaxoBaHHbIX MO Knaccam pucka: | knacc — manbi pUcK,
Il knacc — cpeaHun, Il knacc — 6onbon puck. Cpean atnx knneHtos 40% - nepBoro knacca
pucka, 35% - BToporo n 20% - TpeTbero. BepoaTHOCTb BbiNNaydnBaTb BO3HArpaXKaeHue ans nep-
BOro knacca pucka pasHa 0,01, sToporo — 0,04, Tpetbero — 0,09. KakoBa BEpOATHOCTb TOro, YTO
3aCTpaxoBaHHbIN NONYYUT AEHEXHOEe BO3HArpaXxaeHue 3a nepuog ctpaxoBaHus.

21. B marasuH ToBap nocrtaBnsieTcs Tpemsa oupMmamu B cooTHoweHun 5:8:7. Cpeaun npoaykumm
nepson ompMbl 6pak coctaBnseT 10%, BTopon - 5%, TpeTben — 15%. Hantn BepoAaTHOCTb TOro,
4YTO: a) NPUOBPETEHHBIN TOBAP OKaXXeTCs He DpakoBaHHbIM; 6) NPMOGPETEHHbIN TOBap oKasarncs
OpakoBaHHbIM. Kakol ompmMor BeposiTHEE BCErO OH NPON3BEAEH?

22. N3 20 ctpenkoB 7 nonagatoT B Uenb ¢ BeposaTHOCTLo 0,5; 8 — ¢ BeposaTHoCcThio 0,7; 1 5 — C
BepodATHocTbio 0,5. Hayaauy BbiGpaHHbIA CTPENOK NpoM3BeN BbICTPEN, nopasue Lenb. K kakon
N3 rpynn BepoaTHEE BCEro NPUHaANeXuT aTOT CTPENoK?

23. MNMpoBoantca 16 He3aBUCUMbIX UCMbITAHUI C BEPOSITHOCTLIO ycnexa, pasHon 0,4. Hantn Hanbo-
nee BepOSITHOE YMCHO YCMNELUHbIX UCTbITaHWUIA.

24. BcxoxecCTb CeMsiH HekoToporo pacteHusa coctaensaeT 80%. HanTn BeposiTHOCTb TOro, Y4To U3
NSATM NOCESAHHbIX CEMSIH B30OMAYT: @) NSATb CEMSH; 0) He MeHee YeTbipeX; B) He 6onee ogHoro.
25. CKONbKO pas Hy>XHO NoabpoCUTb UrparnbHY KOCTb, YTOObI HAMBEPOATHENLLEE YUCNO Bbinage-

HUS 6 o4koB ObINo paBHO 507

26. B aBTonapke 70 maLwmH. BepoaTHOCTb NONOMKM MawwmnHbl pasHa 0,3. Hantn HanBeposiTHeNnLwee
4YNCMO NCNPaBHbIX aBTOMOBUIEN U BEPOATHOCTb 3TOMO Yncna.

27. Otgen koHTpons noBepsieT Ha ctanHgapTHocTb 900 aetanen. BepossiTHOCTb TOro, 4YToO AeTarnb
ctaHgapTHa, pasHa 0,9. C BeposiTHOCTbIO 0,9544 HanTh rpaHunLbl, B KOTOPbIX ByaeT 3aknioyYeHo
YNCNO CTaHOAPTHbIX AeTanen.

28. BeposaTHOCTb MosiBrieHMst cobbiTna B kakaom m3 400 He3aBUCMMBIX UchbiTaHui paBHa 0,8.
Hantn Takoe NonoXxuTenbHoe YnMcno & , 4tobbl ¢ BeposaTHOCTLIO 0,9876 abcontoTHasa BENUUMHA
OTKITOHEHUS OTHOCUTESTbHOM YacTOThl NOSIBIIEHUS COObITUSA OT BepoATHoCcTH 0,8, He npeBbicuna
g.

29. B aBTonapke nmeetcsa 400 aTomobunen. BeposaTHOCTb 6e30Tka3HOM paboThl KaXaoro U3 HUX
paBHa 0,9. C BeposaTHocTblo 0,95 onpegenuTb rpaHnubl, B KOTOPbIX ByaeT HaxoauTbca 4oNs
6e30Tka3HO paboTaBLUMX MALUUH B ONpeaeneHHbIn MOMEHT BPEMEHM.

30. BeposATHOCTbL TOro, 4TO NoKynaTesib COBEPLUNT NOKYNKY B MarasuHe, 0,4. CoctaBuTb 3aKOH pac-

npeaeneHns cryyainHoi BenuumnHbl X - uucna nokynartenem, CoBepLUMBLLNX MOKYMKY, €Crn ma-
rasuH nocetuno 3 nokynatens. Hantn maTematvyeckoe oxvgaHue, OWCNEpPCUi0 U cpeaHee

KBaJpaTU4ECcKoe OTKIMOHEHWe CryyaiHoi BennunHbl X .

31. KnneHTbl 6aHKa, He CBA3aHHbIe APYr C APYrOM, He BO3BPaLLAOT KpeauTbl B CPOK C BEPOSTHOCTbLIO
0,1. CocTaBuTb 3aKOH pacnpeaeneHns Yicna Bo3BpaLleHHbIX B CPOK KpeaUTOB M3 5 BblAaHHbIX.
Hantn matematuyeckoe oxugaHve, AUCNEPCUIO U cpeaHee KBagpaTuyeckoe OTKIMOHEeHue Cry-

yaiiHon BennunHbl X .

32. KoHTponbHaa paboTta cocTouT n3 Tpex BomnpocoB. Ha kaxabln Bonpoc npvsefeHo 4 oTeeTa,
OOVH U3 KOTOPbIX NpaBusibHbIM. COCTaBUTb 3aKOH pacnpeaeneHns Yncna npaBuibHbIX OTBETOB
npu NPOCTOM yrafblBaHuW. Hantn matematnyeckoe oxugaHve n gucnepcuo 9Ton criyvyarnHom
BENUNYUHBI.



33. nOKyI'IaTeJ'Ib nocewaeTt Mmara3mHbl ans np|/|o6peTeH|/|ﬂ HY>XHOro tosapa. BepOFITHOCTb TOro, 410
TOBap MMeeTCAd B onpeaesieHHoOM Mara3mHe, CoCTtaBIiaAeT 0,4. CocTtaBUTb 3aKOH pacnpeneneHnd

cnyyaiiHon BenuumHbl X - Yucna MarasvHOB, KOTOpble NOCETUT NoKynaTerb U3 YeTbipex BO3-
MOXHbIX. MMocTpontb rpaduk pacnpegeneHms. Hantm Hanbonee BEpOSITHOE YNCHO MarasmHoOB,
KOTopble NOCEeTUT NoKynaTenb.

34. [laH 3aKkoH pacnpeneneHust ANCKPETHOW CryvYaHON BENUYUHBI:

X 1 4 6 8

i

Di 0.1 0,3 04 0,2

HaiiTn nHTerpanbHyo dyHKUMIO pacnpeaeneHns criyyanHon sennunibl X 1 nocTpouTs ee rpa-
duK.

35. CnyyaiiHas BennumnHa X 3aJaHa MHTerpanbHoii dyHKLmei

0 npux<-=-2,

x 1
F(x)=<—+— npu—2<x<2,
(x) R

1 npux>2.

“

HaiTi BeposTHOCTb TOro, YTO B pe3ynbTaTe UCnbITaHUs cnyyaiHas BenunHa X npumer 3Ha-
yeHue: a) meHblue 0; 6) meHbLue 1; B) He MeHbLUE 1; 1) 3akntoveHHoe B uHTepeane (0; 2).



OnucaHune TexHonornu nposeneHuns

KOHTpOJ'IbHO-I/I3MepI/ITeJ'IbHble mMaTtepunarnbl npomemyTquoﬁl aTTecTaumm BKNo4arT B cebs Teope-
Tn4ecKne BOrnpoChl, N03BoNAOLWLNE OLLEHUTb YPOBEHb MOJTY4YEHHbIX 3HaHUA N npakTn4yeckne 3agaHund, nos-

BOJidKOLWLIME OUEHUTLb CTENEHb Cd)OpMI/IpOBaHHOCTI/I yMeHVIVI M HaBbIKOB.

I'Ipumep KOHTPOJIbHO— U3MepuUTesibHOro matepuana ans npome)KyTquoﬁ aTTecTtauumn (3a‘-IeT, 1

Obyuatowemycs Bblgaetcss KUM, cogepxalumin TeopeTnyeckne BONpOChl U NpakTuyeckne 3aga-
Hus. OBy4varowmmncs nanaraeT NMCbMEHHO CBOM OTBET Ha BGnaHkax OKYMEHTOB ASisi MpOBeAeHMs aTTe-
ctauun. Obyvarowmecs BbINOMHAKT BblgaHHble 3agaHns KMMa B TedeHne 90 MUHYT Ha 3K3aMeHe.

cemecTp)

YTBEPXOAKO
3aBegytownm kagpegpon UT n MM

HanpasneHwne nogrotoBku / cneymansHocTe _ 38.05.01 SkoHomuyeckas 6e30nacHOCTb

OucumnnuHa MaTtematuka

Kypc 1

dopma obyyeHns_oyHas
Bug atTectauumn npoMexyToyHas
Bug koHTpona 3k3ameH

N —

KonTposnbHO-u3MepuTenbHbIN MaTepuan Ne
Teopemuueckan wacmep
[aTtb onpegeneHve anrebpanyeckoro AOMOSHEHUS.
dyHOoameHTanbHas cuctema peLeHnin ogHOPO4HOM CUCTEMBI NIMHENHBIX YPaBHEHWIA.

3aoauu
6 2 1 3
-1 1 2
Hawntn paHr maTtpuupl 5 4 gl OTBeT 000OCHOBAaTHL pelueHnem.
2 -1 1 2
2 -1 4 1 r
Ecnn maTtpuua 4= 43 nB= 3 7] To Mmatpuua C =54" —2B vmeeT Bua. ...
. . x*—8x+7 . sindx-x
Hawntn npegen a) lim - —
=7 x" -9x+14 0 1g72x

4
Haittv npoussopHyto dyHkumn ¥ =cos(5™* 7 +In(12x°)).



Mpumep KOHTPONLHO— NU3MEPUTENILHOIO MaTepuarna Ans NPOMeXyTOYHOM aTTecTauum (3K3amMeH,
2 cemecTp)

YTBEPXOAHO
3aBegytowun kadegpon UT u MM3

HanpaeneHwne nogrotoBku / cneymanbHocTb _38.05.01 QkoHoMUYeckas 6€30nacHOCTb
OucumnnuHa MaTtematuka

Kypc 1

dopma 0by4eHnss_oyHas

Bua aTtTecTauum npoMexxyToyHas

Bug koHTpona 9k3ameH

KonTtponsHO-n3MepurenbHbiii Mmatepuan Nel

Teopemuuecmw yacmo
1. Cuctema ypaBHeHWiN Ha3bIBaeTCS COBMECTHOWN, eCnn OHa:
1) meeT XxoTsa Obl OAHO pelueHune; 2) He UMEET peLleHnid; 3) COAEPXKUT, NO KpanHen mepe, ABa OanHa-
KOBbIX YPaBHEHWS.
2. Kakas KBagpaTHasa maTpuua Ha3blBaeTCA CUMMETPUYHOWN?
1

3. Pe3aynbTaToM yMHOXeHMsi BeKTopa b=|2|Ha Bektop a=(1 2 3) siBnsercs...OTBeT 060CHO-

3
BaTb.
4. CxemaTnyHO n306pasnTb rpadunk PyHKLMM ONA KOTOPOro BbIMNOMHEHbI ycnosus y' <0, y">0. OTBeT
obocHoBaTb.

5. Tlyctb F(x)- nepBoobpasHas yHKUUN f(x)=5x2—3x, yoosrneTsopsaowas ycnosuwo F(1)=2.
Hantn F(5). OTBeT 060CHOBaTbL.

6. HenpepbIBHOCTb PYHKLUMMU 1 NEPEMEHHbIX MO OAHOW U3 NepeMeHHbIX.
7. JlokanbHasa popmyna Myaspa-Jlannaca ucnonb3yeTtcd B cnyyae, korga

1) n Benuko, np >10; 2) n Benviko, np<10;
3) n noboe, np >10; 4) He[oCTaTOMHO AaHHbIX Ans TOYHOro oTBeTa.
8. AcnbiTaHnem Ha3biBaeTcHl...
9. MNycTb cobbiTe A MOXET HacTynuUTb TOMbKO C OAHWUM W3 MONHOW rpynnbl cobbituin H,, H,,..., H, .
Torga BepoATHOCTb HACTYNMAEHNs cobbITa A paBHa:
1)P(A)=ZIP(H,»)PA(H,-); 2)P(A)=ZP(H,-)PH,. (4,
P(H,)P,(H,)
3)P(4)=P(H,)Py (4), 4) P(4)=

;P(Hi)PA (Hl-)

3adayu
5 6 3
1. Bblumcnutb onpegenutens:|l 2 1|. OTBeT 060CHOBaThb peLleHneM.
3 4 2

2. [lana matpuua A4 = (4 3]. Haittn maTpuuy A4° . OTBeT 060CHOBaTL peLIeHUeM.
-2 1 3 -1
3. Ecrmm 4 :{ 3 J m B :( 5 J TO MaTpuua C =4B — 54 viMeeT BUA;

-5 1
N3 9 NE
)(7 —30} )[—11 33)

OTBeT 060OCHOBATD.



4. BbluMCnUTbL UHTErpan: a) | 4> x;  6) jL; B) [x’ cosuxdx.
x> x(1+1nx)
OTBeT 060CHOBaTh.
5. Haiitvt skcTpemym dpyHkumm: z =2xy—5x° —3y° +2. OTBeT 060CHOBATb.
6. W3 napTuu, B koTopon 31 getanb 6e3 gedektos 1 6 ¢ gedekramu, 6epyT Haygady 3 getanu. Yemy

7.

paBHa BEPOSITHOCTb TOro, YTo Bce 3 aeTanu 6e3 aedektos?
1)1/12 2) 5/36 3) 230/2697 4) 899/1554

OTBeT 060CHOBATH.

BaHk L cBoeBpeMeHHO BbinnayMBaeT NpPoLEHThbl MO Bknagy ¢ BepoATHOCTbio 0,9, 6aHk M — ¢ Be-
posaTHoCTbto 0,6, a 6aHk N — ¢ BeposaTHOCTbIO 0,8. Bknag4uumk B KaXkgoM U3 BbllLeHa3BaHHbIX 6aHKOB
caenan no Bknagy. Hant BepoATHOCTb CBOEBPEMEHHOM BbiNmaThl MPOLIEHTOB MO BKagy XoTH Obl
oaHuM 6aHkoM. OTBeT 060CHOBAaTL peLleHue.

dupmon nocnaHa aBToOMallMHa 3a pasnnyHbIMM MaTepuanamMmm Ha Tpy 6a3sbl. BeposaTHoCcTK Hanu-
4YNS HY>KHOrO Matepuana Ha nepson 6a3e pasHa 0,9; Ha BTopon — 0,8; Ha TpeTben — 0,7. BeposaT-

HOCTb TOr0, YTO TOMbKO Ha OOHOM 0ase He okaxeTcs HY>XHOro Matepuana paBHa:

1) 0,398 2) 0,504 3) 0,054
OTBeT 000OCHOBaThb.

4) 0,014

6) 0,994

Tpe6GoBaHusA K OTBETY Ha 9K3aMeHe, OnucaHue KpUTepueB U LWKanbl OLLleHUBAHUS KOMMETEH-
uun (pe3ynbTaToB 00y4YeHUs) NPy NPOMEXYTOYHON aTTecTauum
[nsa oueHmBaHMA pe3ynbTaTtoB 00y4eHUs Ha 3a4eTe UCNONb3YeTCH — 3a4TEHO, HE 3a4TEHO.

[nsa oueHnBaHWs pe3ynbTaToB 00y4YeHUs Ha 3K3aMeHe ucnonb3yeTca 4-0annbHasa wkana: «oT-
FINYHOY», «XOPOLLUOY», «yAOBMNETBOPUTENBbHO», «HEYLOBETBOPUTENBHOY.
CooTHoLeHMe NokasaTenen, KPUTEPMEB M LLKanbl OLLEHNBaHMSA pe3ynbTaToB 00yYeHums.

Kputepui oueHMBaHNA KOMMNETEHLUN

YpoBeHb cop-
MUPOBAHHOCTU
KOMNeTeHUUNn

LLikana oueHoOK

Obyyvarowuincs B NONHON Mepe BriageeT NOHATUIHBIM annapaToM
NuHeHol anrebpbl MaTeMaTUYECKOro aHanu3a 1 Teopun BeposiT-
HOCTeN 1 MaTeMaTU4eCcKon CTaTUCTUKU, CNOCOBEH NPUMEHATL TEOo-
peTnYeckne 3HaHus st peLleHnst NpakTUYecknx 3agad; yMmeeT pe-
lwaTb TUNOBbIE 3aJayu NUHENHOW anrebpbl, MaTeMaTU4ecKoro
aHanu3a u Teopum BEPOSITHOCTEN U MaTeMaTU4eCKoW CTaTUCTUKN,
NPoOBOANTL MX aHanu3, NomnyyaTb KONMMYECTBEHHbIE COOTHOLLEHUS;
yMeeT MCnonb3oBaTb MaTtemaTu4eckuih annapat npu peLleHun
TEOPETMYECKNX M NPaKTUYEeCKUX 3adad; BrageeT marematude-
CKMMM, CTaTUCTUYECKMMU U KONMUYECTBEHHBIMU MeTodamu pelue-
HMS TUNOBBIX 3a4ay.

lNosbiweHHbIU
ypO8eHb

Omnu4Ho

Obyvarowuincs Bnageet NOHATUMAHBIM annapaTtom fMHEWHON an-
rebpbl, MAaTeMaTU4eCKOro aHanMsa u Teopun BEpPOSTHOCTEN U Ma-
TemMaTU4ecKon CTaTUCTUKK, NMPU NPUMEHEHNN TEOPETUYECKNX 3Ha-
HUIA NS peLlleHns NpakTUYeckux 3adad AOnycKaeT He3HaunuTerb-
Hble OWWOKKN; NpW pelleHnn TUMOBLIX 3a4ay NMHeHoW anrebpobl,
MaTeMaTU4ecKoro aHanusa, Teopun BEPOSATHOCTEN U MaTeMaTu-
YECKON CTaTUCTUKWM AOMNyCcKaeT He3HauuTernbHble BblYMCIUTENb-
Hble OWNOKM; yMeeT NpoBOAUTL aHanu3 TUMOBbIX 3a4ay NMMHENHON
anrebpbl, MaTemMaTM4yecKoro aHanumsa, TEOpUM BEpPOSTHOCTEN U
MaTemMaTU4eCKON CTaTUCTUKK, NoslyYaTb KONMMYeCTBEHHbIE COOTHO-
LUeHns; YMeeT MUCMonbL3oBaTb MaTemMaTU4ecKkUin annapar npu pe-
LLEHMN TEeOpPEeTUYECKMUX U NPaKTUYEeCKMX 3adadv; BrageeT matema-
TUYECKNMMU, CTATUCTUYECKUMUN N KOSTMYECTBEHHBIMU MeTO4aMU pe-
LUEeHNs TUMOBbIX 3a4au.

Ba3zoesbiti
ypOo8eHb

Xopowo

06yqa+01u,1417|c;| 4YaCTU4YHO BlageeT TeopeTnyeCKMMm OCHOBaMU
NNHENHON anre6pb|, MaTeMaTn4ecKoro aHanumaa, Teopumn BEpPOAT-
HOCTEN N MaTeMaTM4YECKOM CTaTUCTUKN, HE yMeeT NpUMeHATb Teo-
peTndyeckme 3HaHunda Ond peweHua npakTtudeckunx 3apgad, gonyc-
KaeT OLNOKM npu pewieHnn TMnoBbIX 3agad NIMHENHON anre6pb|,

lNopoeossili
ypO8eHb

YdosnemeopumeribHO




MaTemMaTM4ecKkoro aHanumsa, TEoOpUM BEPOSITHOCTEN M MaTeMaTu-
4YecKoW CTaTUCTUKK; cnocobeH doparMmeHTapHO NPOBOAUTL aHanus
TUMOBbIX 334a4 NNHENHoW anrebpbl, MaTeEMaTUYECKOro aHanuaa,
TEOPUN BEPOSITHOCTEN U MaTEMaTUYECKON CTATUCTUKK, NosyyaTb
KONNYECTBEHHbIE COOTHOLLEHUS; YMEET (hparMeHTapHO NCMOoSb30-
BaTb MaTeMaTU4eckuii annapaTt npu peleHnn TeopeTUYecKux u
npakTU4eckUx 3afad; BnageeTt YacTMYHO MaTtemaTu4yeckumu, cTa-
TUCTUYECKUMM U KONIMYECTBEHHBIMWU METO4AMMW PELLEHUS TUMOBbIX
3ajau.

Obyyalowuncas OeMOHCTPUPYET OTPbIBOYHBbIE, dhparMeHTapHble - HeydosnemeopumersisHO
3HaHUS TeOPEeTUYECKNUX OCHOB NIMHENHOM anredpbl, MaTemaTtunye-
CKOro aHanmsa, Teopun BEPOSITHOCTEN M MaTeMaTUYECKON cTaTu-
CTUKWN, gonyckaeT rpybble ownbKM Npu pelleHrMn TUNoBbIX 3agad
NHeHon anrebpbl, MaTemMaTM4eckoro aHanunsa, Teopun BeposT-
HOCTEN N MaTeMaTU4EeCKOW CTaTUCTUKWU, HE YMEEeT UCMOoNb30oBaTb
MaTemMaTU4ecKMin annapar Npu peleHnn TeEOPEeTUYECKNX N Npak-
TUYECKNX 3aday.

3a4yTeHo B cnyvyae copMUPOBAHHOCTU KOMMNETEHLMI NOBbILEHHOrO, 6a30BOro UM NOPOroBoro
YPOBHEWN.

OOGyyaroLwmicss MoOXeT NOMNyYnTb OLEHKY Mo pe3ynbTatam paboTbl B ceMecTpe, ecnm no pesynbTa-
TaM TeKyLMX aTTecTauni (KOHTPOsbHblE PaboTbl) MOMYYEHO KOTSIMYHOY», «XOPOLUOY», BbINOSIHEHbI CAaMO-
CToSATENbHbIE 3a4aHNs 1 3aaHns No nekumnsm B o6beme He meHee 85% OT npeanoxeHHbIX. Ecnn npu-
Be[EHHbIE Bbllle YCMOBMS HE BbINOSHEHbI, TO UCMONb3yeTCs NpuBeAeHHas Bbille LiKana, rae OueHka
onpegenseTtcs no pesynbtataMm R ucnonssopannsa ®OC m3 cnegyowmx yenosmn R=R3+RC, R3 — ak3a-
MeHaumoHHbin 6ann (max 80), RC - aTtTectaumoHHble Gannbl cemectpa (max 20)., aTTecTaunoHHbIe
Gannbl cemecTpa cknagpiBatoTcs U3 6annoB Tekyulen arrectaumm (max 10) U BbINOMHEHWUS CaMOCTOS-
TenbHbIX 3a4aHnin 1 3agaHnin No nekuuam (max 10).

- R>85 (NoBbLILWEHHbLI YPOBEHL): «OTIINYHO»

- 70=R<85 (6a30Bbil yPOBEHb): «XOPOLLO»

- 51 <R<70 (noporoBbI ypOBEHB): «y40BNETBOPUTENBHOY
- R<51 (HM3KuI ypoBEHbL): «HEYOOBNETBOPUTENBHO»

[ns oueHnBaHWNs ypPOBHS CPOPMMPOBAHHOCTU KOMMETEHLIMM Ha 3K3aMeHe UCMonb3yeTcs npuse-
AeHHas Bbllwe LWKana, rae oueHkn onpegensaioTcsa no pesynstatam R ncnonesosaHna OC un3 cneayto-
wmnx ycrnosun. R= RO+RC, RO —ak3ameHauunoHHbIn 6ann (max 80), RC - atTectaumoHHble 6annbl ce-
mecTtpa (max 20)., aTTectaumoHHble 6annbl cemecTpa cknagbiBaloTcs u3 6annoB Tekyllen aTrectaumm
(max 10) n BLINOMHEHUA CaMOCTOATENbHbIX 3a4aHuUn U 3agaHni no nekumsam (max 10).

- R>85 (NoBbILWEHHbIV YPOBEHD): «OTIIUYHO»

- 70=R<85 (6a30BbIN yPOBEHb): «XOPOLLOY;

- 51 €R<70 (noporoBbI YpOBEHB): «y40BNETBOPUTENBHO»
- R<51 (HM3Kkunin ypoBeHb): «HEeyJ0BNEeTBOPUTENBHOY.

MpomexyTo4yHas aTTectauua ¢ npumeHeHnem JOT

1. NpomexyToyHas aTTecTtaumns c NpMMeHeHUeM 3MNEeKTPOHHOro oby4eHnsi, AMCTaHUMOHHBIX 06paso-
BaTenbHbIX TexHonorun (ganee — 30, OT) npoBOAMTCS B pamKax 3reKTPOHHOIO Kypca, pa3meLLeHHOoro
B OWNOC (obpasoBaTenbHbii nopTan  «3neKkTpoHHbIM  yHuBepcuteT BlY» (LMS Moodle,
https://edu.vsu.ru/)).

2. NMpomexyToyHasa aTtTecTaumnsa obyyarLmxcsa ocyLecTBnaeTcs B oopMe ak3ameHa.

3. Obyyatowmecs, NnpoxogsLLme NPOMEXYTOUHYIO aTTecTtaumto ¢ npumeHeHnem JOT, OMKHBI pacno-
naraTtb TEXHUYECKMMW CpeacTBamMu U NnporpaMMmHbiM obecneyeHremM, No3BonsowmnmM obecneumTsb npoLe-
aypbl atTectaumm. Obyvarowmincsa caMmocTosaTeNnbHO obecneynBaeT BbINOSIHEHNE HEODXOOMMbIX TEXHUYE-
Ckux TpeboBaHMM 4ns NpoBeaeHUA NPOMEXYTOYHOM aTTecTauum ¢ NpUMEHEHNEM AUCTaHLMOHHbIX 0bpa-
30BaTenbHbIX TEXHOMOIMN.

4. V\peHTndukaums IMYHOCTM 0ByyaroLLerocs Npu NPoXoXaeHUn NpoMeXyTo4Hon aTTectaumm obec-
neynBaeTCst MOCPEACTBOM MCMONBb30BaHNS KaxabiM 00y4aroLWLMMCs MHOUBMAYaNbHOro NIOrMHa U Napons
npv BXO4E B NUYHbIN KabuHeT, pasmeLleHHbin B AVMOC BIY.



PoHA OLEeHO4YHbIX cpeacTB ChOPMMPOBAHHOCTM KOMNETEHLUN

OlNnK-1.2
MNepe4yeHb 3agaHnNM oNAa NnpoBepKku chOpMUPOBAHHOCTU KOMNETEHLUN:
1) TecToBble 3agaHusa (3aKpbITOro TMNa cpeaHero YpoBHA CIOXHOCTH):

3A0AHVE 1. BbibepuTe npaBunbHbI BapuaHT oTBeTA:

CyMma BeposiTHOCTEN COBbITUI, COCTaBASOLMX MNOMHY0 rpynny, paBHa:
=1

~0

~0,5

~0,8

3A0AHWE 2. BbibepuTe npaBunbHbI BapuaHT oTBETA:
MaTemaTuyeckoe oxuaaHune cnydanHon senmunibl Z =4X —3Y ,ecrm M(X)=6, M(Y)=5

, acny4vanHble BennunHbl X 1 Y He3aBMCUMbI paBHO
=9

~ 39

~ 51

~ 69

3A0AHUE 3. BbibepuTe npaBunbHbI BapuaHT oTBeTa:

Kak HasblBalOTCsl CUCTEMbI YPaBHEHWI, €CITIM OHU UMEKOT OAHO U TO XXE€ MHOXECTBO PEeLUEHNN?
= 3KBUBaNeHTHbIMU

~ COBMECTHbIMU

~ 3rieMeHTapHbIMN

~ HECOBMECTHbIMM

3A0AHUE 4. BbibepuTe npaBunbHbI BapuaHT oTBeTa:
MHorokpaTHoe noabpacbiBaHMe MOHETbI 3TO:

= npuMep NOBTOPHbIX HE3aBMCUMbIX UCMbITaHUN
~ pUMep Cry4amHoro codbITus

~ rpyMep Hecny4yamHom BENNYUHbI

~ pumep Cry4yamHoOn BENNYNHbI

3A0AHUE 5. BbibepuTe npaBunbHbI BapuaHT oTBeTa:
Kakoe yTBepxaeHue cnpaseanueo, ecnn A n B coBMeCTHbI:
=P(A+B)=P(A)+P(B)-P(AB)

~ P(A+B)=P(A)+P(B)

~P(A+B)=P(A)P(B)

~P(A+B)=P(B)-P(A)

3AOAHUE 6. Beibepute npaBunbHbIN BapuaHT OoTBeTa:
Kakoe 13 cobbiTnin Hanbonee BEPOATHO Npu BpOCaHUU UrpanbHOM KOCTN?:

= nosiBfieHune nobon rpaHu, kpome 6;

~ NosiBfieHNe 6 OYKOB;

~ nosiBrneHmne noboro YeTHOro YMcra O4KoB;
~ nosiBfieHne 2 n 4 04KkoB.

3A0AHUE 7. BbibepuTe npaBunbHbI BapuaHT oTBeTa:
Cuctema ypaBHEHNN HA3bIBAETCA COBMECTHOWM, ECINN OHa:



= unMeeT XOTA Obl OOQHO peLueHue;

~ HE MEET peLleHunn;

~ COAEPXKUT, NO KparHen Mepe, ABa OANHAKOBbIX YPaBHEHUS;
~ BCE ypaBHEHUS PasfnnYHbl.

3A0AHWE 8. BbibepuTe npaBunbHbI BapuaHT oTBETA:
®yHkuma y = f(x) B Touke a sBnsieTcss 6ECKOHEYHO Maron, ecrnv npeaen MYHKLMN B 3TON TOYKe

3A0AHUE 9. BbibepuTe npaBunbHbI BapuaHT oTBeTa:

drpmor nocnaHa aBToMallMHa 3a pasfiMyHbIMKM MaTtepuanamMmm Ha Tpu 6a3sbl. BepoaTHOCTM Hanu-
4Yna HYXKHOro MaTepuana Ha nepsoun 6ase pasHa 0,9; Ha BTopoun — 0,8; Ha TpeTben — 0,7. Bepo-
SATHOCTb TOrO, YTO TONbKO Ha 0aHOM Ba3e He OKaXXeTCsl HY>KHOro MaTepuana paBHa:

=0,398

~ 0,054

~ 0,504

~ 0,014

3A0AHNE 10. BeibepuTte npaBunbHbI BapuaHT OTBETA:

Kakon pasmepHOCTbIO A0MKHbI 06nagate matpuusl A u B, 4To6b1I MOXXHO BbISTO OCYLLECTBUTL
nepemMHoxeHne AB?

= KONMM4ecTBO CTONIOLOB MaTpuubl A AOMMKHO ObITb PaBHO KONMIMYECTBY CTPOK MaTpuULibl
B;

~ pa3MepHOCTb MaTpuL, MOXeT ObITb MPON3BOSILHON;

~ KONNYECTBO CTPOK MaTpuubl A AOSMKHO ObITb paBHO KONMYECTBY CTONOLIOB MaTpuLbl B;

~ KONMM4YeCTBO CTPOK MaTpuLbl A AOSTKHO ObITb paBHO KONMYECTBY CTPOK MaTpuubl B

3A0AHUVE 11. BbibepuTe npaBunbHbI BapuaHT OTBeTA:
5-24

MaTtpuua 4= ( {

-3
; ] BbIpOXAeHa Npu A paBHOM

3A0AHUVE 12. BbibepuTe npaBunbHbI BapuaHT OTBeTA:
2

WHterpan [(3x” —2x)dx paBeH
0

=4
~8
~12
~6

3A0AHUE 13. BbibepuTe npaBunbHbI BapuaHT OTBETA:
Ecnn A n B — gaHHble MaTpuubl, UMeloLLMe OANHAKOBOE KONNMYECTBO CTPOK, NMpU4YeM A — KBad-
paTHas mMaTpuua, TO pelleHMeM MaTpu4HOro ypaBsHeHus 4X =B sBnsieTcs:



3AOAHUE 14. BoibepuTe npaBunbHbIN BapuaHT OTBeTa:

KakomMy ycrnoBuio JormkHbl 06s3aTenbHO yaoBneTBopsaTb cobbitna Hi n Hz, 4tobbl Gbina cnpa-
BeAnmea popmyna nomnHoi BeposiTHOCTN P(A) = P(H,)Py, (A)+ P(H )P, (A)

- P(H1)+P(Hz):1

~ P(H H,)=1

~ P (A)+ P, (A)=1

~ P(H,H,)=0

3AO0AHUNE 15. BeibepuTte npaBunbHbIA BapuaHT oTBeTa:
i 4—5x+8x°
xl—g}—2x3 +x* —Tx
=-4

~-5

~25

~7

paBeH:

2) OTKpbITble 3aaHung (TeCToBbIE, MOBbLILEHHbIV YPOBEHb CIMOXHOCTU):

3AJAHUE 1. BctaBbTe Y1MCnoBOE 3HAYEHME:
2
TOYKOW pa3pbiBa ABNSIETCH TOYKa a, paBHas

Ana dyHkumn y = al

OTtBeT: 6

SAOAHUE 2. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

o 5x*+3x-18 1
MNpu kakom a lim —————=—.
oo gx® —18x° +3 2

OtBeT: 10

3AJAHWUE 3. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!

CKOnbKO YeTbIpeX3Ha4HbIX YMcen MOXHoO obpasoBaTb 13 undp 0; 1; 2; 3, 4 ecnu undpsbl B YUncne
NoBTOPSOTCS
OTBeT: 500

3AOAHUE 4. BctaBbTe nponyLleHHOe CNoBO:

MycTb cnyyarHas BennymMHa X o3HavaeT YUCIo NaccaXmnpoB B TakCU. OTa cnyyYyanHas BenmymHa
aBnsieTcs

OTBeT: AUCKpPETHOMN

3AOAHUE 5. BctaBbTe nponyLleHHOe CNoBO:
MaTtpuua HasblBaeTCcsa KBagpaTHON, €CNv YUCHO ee CTPOK 4yucny ctonbuos
OTBeT: paBHO



3A0AHWE 6. BctaBbTe nponyLueHHoOe CroBo:

[1Ba cobbITMs Ha3bIBaOTCS HECOBMECTHBIMW €CIN NOSIBIEHNE OAHOro CObbITUS nosiB-
neHune gpyroro cobblTns
OTBeT: Uckno4vaeT

3AJAHWUE 7. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

BepoaTHOCTb TOro, 4To CTYAEHT He caacT nepsbiv 3k3aMeH, pasHa 0,1; sTopoun — 0,3; TpeTumn —
0,2. BepoATHOCTb TOro, YTO CTYAEHT cAacT BCe TPW 9K3aMeHa paBHa
OTBerT: 0,504

3AJAHWE 8. BcTtaBbTe BbIMMCNEHHOE YNCIIOBOE 3HAYEHUE:
2
Touka MUHUMYMa PYHKLUKN ) = §x3 — Exz + 2x paBHa

OTtBeT: 2

SAOAHUE 9. BcTtaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!
[dunckpeTHas cnyvanHas BennymHa X 3ajaHa psaom pacnpeneneHuns

X 2 5 6
P 0,2 0,1 0,7
MaTemaTtnyeckoe oxugaHme M(X +7) paBHO:
paBHO
OTBeT: 12,1

3AJAHUE 10. BctaBbTe BbIYUCIIEHHOE YNCITOBOE 3HAYEHUE:

I x2—6x-27 vaBeH
M s+ 6
OTtBeT: 12

3AJAHUE 11. BctaBbTe BbIYUCIIEHHOE YMCITOBOE 3HAYEHUE:
lMocnepoBaTenbHOCTb 3aaHa PeKypPPEHTHBIM COOTHOLLEHMEM a

n+l

=a,-a,,,a =2,a,=5nNpn
n>72. Torga 4eTBepThIN YNeH 3ToW nocneaoBaTenbHOCTU paBeH
OTBeT: 50

3A0AHWE 12. BctaBbTe nponyLieHHOE CroBO:

Cuctema nyHENHbIX ypaBHEHUI, B KOTOPOW BO BCEX €€ ypaBHEHUAX CBOBOAHbIE YNEeHbl PaBHbI
HYI0, Ha3blBaeTCH

OTBeT: ogHOpOAHOMN

SAJAHUE 13. BctaBbTe BbIYUCIIEHHOE YNCITOBOE 3HAYEHUE:
4
x - 1
Ecrm f(x) = 7—x3 +5x; TO 3Ha4eHue npoussogHon f (1) paBHO
OTBeT: 3

SAOAHUE 14. BctaBbTe BbIYUCIIEHHOE YNCITOBOE 3HAYEHUE:



5 6 3
Onpepenutenb |1 2 1| paBeH
3 4 2

3AJAHUE 15. BctaBbTe BbIYUCIIEHHOE YNCITIOBOE 3HAYEHUE:

2
n-+2 . y
[laHa nocnepoBaTenbHOCTb . YeTBepTbIN YneH 3Ton nocnenoBaTenbHOCTUN paBeH
n+6
OTBerT: 1,8
YK-1.1.

1) TecToBble 3agaHusa (3aKpbITOro TMNa cpeaHero YpoBHA CIOXHOCTN):

3A0AHWE 1. Bbibepute npaBunbHbI BapuaHT oTBETA:

CyMma BeposiTHOCTEN COObITUI, COCTaBNASOLMX MNOMHY0 rpynny, paBHa:
=1

~0

~0,5

~0,8

3A0AHUE 2. BeibepuTe npaBunbHbI BapuaHT oTBeTa:
MaTtemaTnyeckoe oxugaHue cnyyaviHorn Benuumubl Z =4X —3Y ,ecrm M(X)=6, M(Y)=5

, a crnyyaiiHble BennumHbl X 1 Y He3aBUCUMbI paBHO
=9

~ 39

~ 51

~ 69

3A0AHWE 3. BbibepuTte npaBunbHbI BapMaHT OTBETA:

Kak HasblBatoTCA CMCTEMbI YPaBHEHUIN, €CIN OHU UMEIOT OAHO U TO XK€ MHOXECTBO PEeLLUEHNN?
= 3KBUBaNeHTHbIMMU

~ COBMECTHbIMU

~ 9NeMeHTapHbIMU

~ HECOBMECTHbIMM

3A0AHUE 4. BbibepuTe npaBunbHbI BapuaHT oTBeTa:
MHorokpaTHoe noabpacbiBaHMe MOHETbI 3TO:

= npMMep NOBTOPHbIX HE3AaBUCUMbIX UCTNbITAHUN

~ NpUMep Cny4YyanHoro cobbITns

~ NpuMep Hecry4yanHom BeSNYUHBI

~ NpuMep Criy4anHoun BeNUYUHbI

3A0AHUE 5. BbibepuTe npaBunbHbI BapuaHT oTBeTA:
Kakoe yTBepxaeHue cnpaseanueo, ecnn A n B coBMeCTHbI:
=P(A+B)=P(A)+P(B)-P(AB)

~ P(A+B)=P(A)+P(B)

~P(A+B)=P(A)P(B)

~P(A+B)=P(B)-P(A)



3ALOAHUE 6. BoibepuTte npaBurbHbI BAapuaHT oTBeTa:
Kakoe n3 cobbiTuin Hanbonee BepPOATHO Npu BpocaHnm UrpanbHON KOCTN?:

= nosiBNeHue noboun rpaHu, Kpome 6;

~ nosiBneHne 6 04KoB;

~ nosiBfieHne nboro YeTHOro YMcna O4YKOB;
~ nosisneHne 2 n 4 04KoB.

3AOAHUE 7. BeibepuTte npaBunbHbIN BapuaHT OoTBeTa:
Cuctema ypaBHEHWNN Ha3bIBAETCA COBMECTHOM, €CIU OHa:
= unmeeT XOTHA Obl OQHO peLUeHune;

~ HEe UMeEeT peLleHWIA;
~ COAEPXUNT, NO KpanHeln Mepe, ABa OOUHAKOBbLIX YPaBHEHUS;
~ BCE ypPaBHEHUS pasfnyHbI.

3A0AHWE 8. BbibepuTe npaBunbHbI BapuaHT oTBETA:
®yHkuma y = f(x) B Touke a sBnsieTcss 6ECKOHEYHO Maron, ecrnv npenen MyHKLWU B 3TON TOYKe

2) OTKpbITble 3aaHung (TeCToBbIE, MOBbLILEHHbIV YPOBEHb CIMOXHOCTU):

SAJAHUE 1. BctaBbTe YiMCnNoOBOE 3HAYEHME:
2

Onsa pyHkummn y = TOYKOW pa3pbiBa ABNSETCA TOYKa a, paBHas

OTtBeT: 6

X —

3AJAHUE 2. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!

o 5x*+3x-18 1
MNpu kakom a lim —————=—.
oo gyt —18x°+3 2

OtBeT: 10

3AJAHUE 3. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

CKOnbKO YeTblipex3Ha4vHbIX YMcest MOXXHO obpasoBaTb 13 ungp 0; 1; 2; 3, 4 ecnun undpsbl B Yncne
NOBTOPSAIOTCS
OTBeT: 500

3AOAHUE 4. BctaBbTe nponyLleHHOe CNoBO:

MMycTb cnyyanHasa BenvynHa X 03Ha4aeT YMCIO NacCaXXMpoB B TakCu. OTa CriyYanHasa BenmynHa
ABseTcH

OTBeT: AUCKpPETHOMN

3A0AHWE 5. BctaBbTe nponyLleHHOe CroBO:
MaTpuua Ha3biBaeTcs KBagpaTHOWN, eCriv YNCHO ee CTPOK yncny ctonbuos



OTBeT: paBHO

3A0AHWE 6. BctaBbTe nponyLueHHoOe CroBo:

[Ba cobbITMsi Ha3bIBaOTCS HECOBMECTHBIMW €CIN NOSIBIEHNE OAHOro CObbITUS nosiB-
neHune gpyroro cobbiTus
OTBeT: Uckno4vaeT

3AJAHWUE 7. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

BepoaTHOCTb TOro, 4To CTYAEHT He caacT nepsbiv 3k3aMeH, pasHa 0,1; sTopoun — 0,3; TpeTumn —
0,2. BepoATHOCTb TOro, YTO CTYAEHT cAacT BCe TPW 9K3aMeHa paBHa
OTBerT: 0,504

3AJAHUE 8. BctaBbTe BbIMMCNEHHOE YNCNOBOE 3HAYEHME:
5

Touka MUHUMYMa DYHKLAN ) = §x3 - Exz + 2x paBHa

OTBeT: 2

YK-1.3
1) TecToBble 3agaHUg (3aKpbITOro TMNa cpeaHero YpoBHA CIOXHOCTN):

3A0AHNE 1. BbibepuTe npaBunbHbI BapuaHT oTBETA:

durpmor nocnaHa aBToMallMHa 3a pasfiMdHbIMKM MaTtepuanamMmm Ha Tpu 6asbl. BepoaTHOCTM Hanu-
4Ynsa HYXKHOro MaTepuana Ha nepson 6ase pasHa 0,9; Ha BTopoun — 0,8; Ha TpeTben — 0,7. Bepo-
ATHOCTb TOrO, YTO TOSIbKO Ha 0HOM Ba3e He OKaXXeTCsl HY)KHOro MmaTtepuana paBHa:

=0,398

~ 0,054

~ 0,504

~ 0,014

3A0AHUE 2. BbibepuTe npaBunbHbI BapuaHT oTBeTa:

Kakon pasmepHOCTbLIO A0MmkHbI 06nagate matpuubl A u B, 4To6bl MOXXHO GbINTO OCYLLLECTBUTD
nepemHoxeHmne AB?

= KONIM4EeCTBO CTONOLOB MaTpuubl A AOMKHO ObITb PaBHO KONIMYECTBY CTPOK MaTpuULbl
B;

~ pa3MepPHOCTb MaTPUL, MOXET BbITb NPOM3BOSBLHOM;

~ KONN4YeCTBO CTPOK MaTpuubl A AOSDKHO BbITb paBHO KONMYEeCTBY CTONOLIOB MaTpuLbl B;

~ KONNYECTBO CTPOK MaTpuubl A AOITKHO ObITb paBHO KONMYECTBY CTPOK MaTpuubl B

3A0AHUE 3. BbibepuTe npaBunbHbI BapuaHT oTBeTa:
5-24

MaTpuua A4 = ( {

-3
; j BbIpOXAeHa npu A paBHOM

3A0AHUE 4. BbibepuTe npaBunbHbI BapuaHT oTBeTA:
2

Wuterpan [(3x* —2x)dx paBeH
0

=4
~8



~12
~6

3AOAHUE 5. BoibepuTte npaBunbHbIN BapuaHT OoTBeTa:
Ecnv A 1 B — gaHHble MaTpuubl, UMeLLne OANHAKOBOE KONMYECTBO CTPOK, NpU4eM A — KBaj-
paTHas maTpuua, TO pelleHMeM MaTpu4HOro ypaBsHeHus 4X =B aBnseTcs:

=X=A4"'B
~X=BA4™;
~X=B'A,
~ X=B/A

3A0AHWE 6. BbibepuTe npaBunbHbI BapuaHT oTBeTA:

Kakomy ycrnoBuio ormkHbl ob6a3aTenbHO yaoBneTBopaTb cobbitns Hi n Hz, 4tobel 6bina cnpa-
BeAnvBa opmyna nonHon BepositTHocT P(A) = P(H )P, (A)+ P(H,)P, (A)

= P(H))+P(H,)=1

~ P(H,H,)=1

~ P, (AD+P, (4)=1

~ P(H,H,)=0

3A0AHWE 7. BbibepuTe npaBunbHbI BapuaHT OTBETA:
i 4—5x+8x°
ano}_ 2% +x7 =Tx
=-4

~-5

~25

~7

paBeH:

3A0AHUE 8. BbibepuTe npaBunbHbI BapuaHT oTBeTa:
Kakoe 13 npuBeaeHHbIX yTBEPXKOEHUN ABNSETCH HEBEPHBIM?

= npu nepexope Yepes TOUYKY IKCTpeMyMa (pyHKLUA MEHSeT 3HakK;

~ Npu Nepexoae Yepes ToUKy IKCTPeMyMma NPOM3BOAHASA MEHSIET 3HaK;

~ B TOYKE IKCTPEMYMa NponsBoaHas dyHKUMKM paBHa 0 Unn He CyLLecTBYET;

~ B TOYKe, B KOTOPOW Npon3BoAHas paBHa 0 UNK He CyLLEeCTBYeT, MOXET He OblTb 3KCTpeMyMma.

3A0AHUE 9. BuibepuTe npaBunbHbI BapuaHT oTBeTa:
4x, +2x, —x, =5

YacTHbIM peLleHNeM CUCTEMbI NIMHENHbIX ypaBHeHun < 5x, +3x, —2x, = —1 aBnsaetcs

3x, +2x, —x, =2

2) OTKpbITbIE 3aaHung (TECTOBbIE, MOBbLILEHHbIV YPOBEHb CIMOXXHOCTU):

3AJAHWME 1. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!
AunckpeTHas cnyyvanHas BenuymHa X 3afaHa psgom pacnpeneneHuns



X 2 5 6
P 0,2 0,1 0,7
MaTtemaTtnyeckoe oxuaaHne M(X +7) paBHO:

paBHO
OTBerT: 12,1

3AJAHWE 2. BctaBbTe BbIMMCNEHHOE YNCIOBOE 3HAYEHUE:

y x> —6x—27 Sasen
xgg x> +5x+6
OtBeT: 12

3AJAHWE 3. BcTtaBbTe BbIMMCNEHHOE YNCIOBOE 3HAYEHUE:

MNMocnegoBaTenbHOCTL 3a4aHa PEKYPPEHTHLIM COOTHOLLEHWEM a,,, =a, -d, ,, a, =2, a, =5 Npu

n+l n—-17

n>2. Toraa 4eTBepThii YNEH 3TON NocnenoBaTeNbHOCTM paBeH
OTBerT: 50

3A0AHNE 4. BctaBbTe nponyLeHHOE CroBO:

Cuctema nMHenHbIX YpaBHEHN, B KOTOPOW BO BCEX €€ ypaBHEHUsSIX CBODOAHbIE YfeHbl paBHbI
HyI0, Ha3blBaeTCH

OTBeT: ogHOpOAHOMN

3AJAHWUE 5. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!
4
X o '
Ecrmn f(x)= T—x3 +5x; TO 3Ha4eHue npoussoaHon f (1) paBHO

OtBeT: 3

3AJAHWE 6. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!
5 6 3

Onpepenutenb |1 2 1| paBeH
3 4 2

OTBeT: 0
SAOAHUE 7. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:
2

n-+ . o
[laHa nocnegoBaTenbHOCTb —6 . quBeprII/I YreH 3Ton nocnenoBaTesibHOCTU paBeH
n+

OTBeT: 1,8
3A0AHWE 8. BctaBbTe nponyLieHHOe CroBO:
lMoHATMe obpaTHOM MaTpuULbl PpacnNpPOCTPaHSAETCS TOSLKO Ha MaTpuLbl

OrBer: KBaapaTHbIe

3AJAHWME 9. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!



1

Mpoun3BeneHne BekTopa a = (1 2 3) Ha BekTop b =| 2 | paBHo

3
OtBeT: 14



