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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMIIUHDI

B1.0.12 MatemaTuka

1. Koa u HaumeHoBaHuMe HanpaeneHus noarotoBku: 38.03.02 MeHeXKMEHT
2. Mpodunb noarotoBkn: MeHepkmeHT. MapkeTuHr. Jlornctuka.
3. KBanudmkauma BbinyckHukKa: 6akanasp

4. dopma oBy4eHuUA: ovHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio aucumnimHbl: MHHOopMauMOHHbBIX TEXHOSO-
r’Mn N MaTeMaTUYeCKNX METOJ0B B 3KOHOMUKE

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

7. PexomeHpgoBaHa: HMC akoHomudeckoro gakynbteta npotokon Ne3 ot 21.03.24 .
MepeyTtBepxaeHa HMC akoHoMu4veckoro dakynbTeTa npotokon Ne8 ot 17.04.25 .

8. YuebHbIN roa: 2024-2025, 2025-2026 CemecTp: 1,2,3



9. Llenu 1 3apgaum y4e6HOM AUCLIMNIUHDI

Llenbto ocgoeHusi y4ebHoU ducyuniuHbl 18/19emcsi:

-doopMupoBaHue y oby4aroLmxca HeoBXoaMMbIX 3HaHUA U YMEHUI MO NPUMEHEHNIO
MaTeMaTuyecKoro annapara Ans peLleHns NoCTaBleHHbIX YrpaBrieH4Yecknx 3agay;

-bopmupoBaHme 3HaHUA, YMEHUI N HABLIKOB MO OCyLLeCcTBneHuto cbopa, obpaboT-
KM U aHanun3y AaHHbIX HEOBXOAMMBIX AN peLleHUs NoCTaBfEeHHbIX YrpaBrieHYecknx 3a-
Aay 1 BbIbopy COBPEMEHHOIO UHCTPYMEHTAPUS ANA UX PELLEHNS.

3adayu y4ebHoU OuCyunuHbI:

-OBMnageHne OCHOBHbIMU MOHATUSIMU MaTeMaTUYeCcKoro aHanusa, nMHenHon anreb-
pbl, TEOPUM BEPOATHOCTEN N MaTEMATUYECKON CTaTUCTUKW;

-bopMmnpoBaHMe yMEHUN N HABbLIKOB PELUEHUSA TUMOBbLIX 3a4ay MaTeMaTUYecKoro
aHanusa, niMHenHon anredpbl, TEOPUN BEPOATHOCTEN U MaTEMATUYECKON CTaTUCTUKU;

-OBnageHne ymMeHMsaMM 1 HaBblkaMmu cbopa, 06paboTkm CTaTUCTUYECKUX pe3yrbTa-
TOB HabnogeHW, NPoBEPKM NpaBaonogobus CTaTUCTUYECKUX TMNOTES;

-pasBMTME YMEHUA N HABLIKOB MPUMEHEHUS MaTemMaTU4ecKoro annaparta ans pe-
LLIEHNS NOCTaBMNEHHbIX yNpaBreHYecknx 3agad.

10. MecTo y4yebHOM AucumunnuHbl B cTpyktype OOI: obsa3atenbHasa vyacTtb. Tpebosa-
HUS K BXOOHbIM 3HAHUAM, YMEHNSAM U HaBblkaM: NporpaMma Kypca CTPOUTCA Ha npeano-
CbIfike, YTO CTyAeHTbl BnagetT 6a3oBbIMU 3HAHUAMM MO MaTeMaTuke. OucunnnvHel, Ans
KOTOPbIX JaHHas AUCUMNINHA SBASETCA NpeawecTByolwen — OkoHomeTpuka n Metogbl
NPUHATUSA YpaBreHYEeCKNX peLLeHUN.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUA NO AUcLUNNUHe/MOAYNI0 (3HAaHUA, yMe-
HUSA, HaBbIKK), COOTHECEHHbIE C NNTaHUPYyeMbIMU pe3ynbTaTaMu OCBOEHUsi obpaso-

BaTerbHOM NporpamMmMbl (KOMNeTeHUMAMU) U UHANKATOPAMMU UX AOCTUKEHUS:

Koan | HasaHue kom- | Kog(bl) NuaunkaTop(bl) [MnaHupyemble pesynbtaTbl 06y4YeHus
neTeHunn
3HaTb:
- OCHOBHbIE MOHATUS U MHCTPYMEHTbI Matematu-
YecKoro aHanu3a, nuHemnHow anrebpbl, Teopuu
BEPOATHOCTEN U MaTeMaTUYECKON CTaTUCTUKM;
- MeToabl cbopa, aHanmn3a u obpaboTkn OaHHbIX
ONS peLleHns NoCTaBNEeHHbIX 3a4au.
CnocobeH ocy- Ymere:
WeCTBNSATL cGOp BuiGupaem coomeem- | - pewaTtb TWUMNOBble MaTemaTUyeckue 3adaudu,
o6pa60TKymaHa’— cmeyrowuli codepxa- ncnomnb3yemble Npy NPUHATUM YNPaBreHYECKNX
13 JaHHbIX, HeOO- HUlO nocmaeneHHbix | PELEHN, .
XOMUMBIX 1151 pe- saday  uHcmpymen- | - ncrnonb3oBaTb MaTeMaTU4ECKU sA3bIK U MaTe-
LIEHUS NOCTaBNEH- Or1iK - mapuii  o6pabomku, MaTU4ECKY0 CUMBOSUKY MPU NOCTPOEHUN opra-
HBIX yrpaBeHye- 2.2 cucmemamu3sauuu, HU3aUWOHHO-YMpaBneHYeCcKnx Mogenem;
OlNK | ckux 3agad, ¢ uc- eusyanusayuu u aHa- | pewarb TnoBbIe OpraH13aLnoHHo-
> HOMb30BAHNEM CO- U3 OaHHBIX yrnpaBneHyeckme 3agayum, NpoBOAUTb UX aHamnms,
BPEMEHHOTO UH- nosny4aTtb KONMMYeCTBEHHbIE COOTHOLLIEHWS;
CTPYMEHTapus u Brapets:
MHTENMeKTyanbHbIX - OCHOBHbIMW MaTeMaTU4eCKUMM MOHATUAMU B
MHOPMALIMOHHO - BMAE MaTteMaTu4ecknx Mopernen Hanbonee Bax-
AHATATUYECKIX HblX, CYLLECTBEHHbIX CBSI3ei B OKOHOMUKE W
cncTEM ynpaBneHuu;
- NpYemMamm knaccudukaumm, cucteMaTusaumm u
aHanmMsa KOIMYECTBEHHbIX XapaKTEPUCTUK WU3Y-
Yaemoro obbekTa.
CodepxameribHO UH 3HaTb:
oK meprnipemupyem UH- | -NOHATUNHBIA annapaT MaTeMaTuKKu, NO3BOMsIO-
23 gopmayuro ¢ yyemom | WU MHTepnpeTnpoBaTb MHAOPMaLUIO;
) yCMaHOB/1eHHbIX - TEOPETMKO-BEPOATHOCTHBLIE U CTAaTUCTUYECKME
Kpumepues (Hopma- MEeTOAbl U KpUTEPUM MPOBEPKM JOCTOBEPHOCTU U




mueos), nposepsiem
ee docmosepHoOCMb U
HerpomueopeYu-
8oCcmb

HEeNpPoOTMBOPEYMBOCTM NOSNYYEHHbIX PE3YNbTaTOB.
YmMeTb:

- obpabaTbiBaTb IMMMpPUYECKNE U IKCMEPUMEH-
TanbHble AaHHbIE;

- Mcnonb3oBaTb MatemMaTU4eckuii annapaT Ans
peLLEHNS TEOPETUYECKUX M NPUKNaAHbIX 3aday;

- cogepxaTenbHO MHTEpnpeTMpoBaTb MOMYyYeH-
Hbl€ KONTMYECTBEHHbIE pe3ynbTaThl;

- MPOBEPSATb JOCTOBEPHOCTb M HEMPOTUBOPEYU-
BOCTb MOJTy4YEHHbIX PE3ybTaToB.

Bnapgetb:

- MaTemMaTu4yecKUmMK, CTaTUCTUYECKUMMN U KOMU-
YECTBEHHbIMW METOAaMU peLUeHUsi MoCTaBreH-
HbIX YNpaBreH4Yecknx 3agav;

- MeTodaMu MOCTPOEHUsl, aHanm3a u npuMeHe-
HUS MaTeMaTU4ecKnx MOAEeNen Ans OUEHKU Co-
CTOSIHASI U MpPOrHO3a PasBUTUSI IKOHOMMYECKUX
SIBNEHWUI N NPOLECCOB.

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

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKocTb
Bug y4ebHol paboTbl o cemecTpam
Ay P Bcero 1 cemecTp 2 ceEMeCTp 3 cemecTp
AyauTopHble 3aHATUSA 186 50 68 68
nekyum 84 16 34 34
B TOM 4uUcne: npakTuyeckune 102 34 34 34
nabopaTtopHble - - - -
CamocTosaTenbHas paborta 210 58 76 76
B TOM 4mcrie: KypcoBas pabota (npoekT) - - - -
dopma NpoMeXyTOHHON aTTecTauun — 36 ) ) 36
aK3ameH 36 v
WToro: 432 108 144 180
13.1. CogepxaHne gUCUUNIINHLI
Ne Peannsauus pas-
HaumeHoBaHuve pasgena aena gucuumnnu-
n/n CopepxaHve pasgena QUCLMNInHbI Hbl C MOMOLLbIO
AncLMnvHE OHnamnH-Kypca
QYMK

JluHeliHasi anzeb6pa. Mamemamuyeckuli aHanu3

(1 cemecmp)

1. Jlekuuwm

MpeomeT maTematuka.

11 | BeeneHue. AnemeHTbl TEO-
PUM MHOXECTB

HeobxognmocTb 1 ocobeHHo- | B1.0.12 MaTtema-

CTV NPUMEHEHNS MaTEMATUKN B MEHeMKMeHTe. [1oHa- | Tuka ans

TMe MHOoXecTBa. Onepauun Hag MHoXecTBamu. Orpa- | HanpaBneHust
HUYEHHbIE U HeorpaHuveHHble MHoxectBa. Unnio- | 38.03.02 Me-
CTpauusi onepauuri Hag MHOXECTBaAMM C MOMOLLbI | HEMKMEHT 1, 2, 3
anarpamm dunepa. MNpumMepbl UCNOMb30BaHMS TEOPUU | CEMECTpbI
MHOXECTB 451 peLleHns NpuKnagHblxX 3agad. https://edu.vsu.ru/

course/view.php?i
d=10612
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MoHsATHe MaTpuubl. MpuMepbl MaTpuL B 3KOHOMUKE.

B1.0.12 MaTtema-

MoHaTne BekTOopa — crtonbua K BekTOopa - CTPOKW. | TUKa Ans
OKoHOMMYeckue npumepsl BekTopoB. Onepauuu Hapg | HanpaBneHus
BekTopamu. Onepaumn Hag matpuuamu. Cummetpu- | 38.03.02 Me-
OCHOBHbIE NOHATUA NUHEN- Yeckme N opToroHanbHble MaTpuubl. Onpegenutenb | HeMKMeEHT 1, 2, 3
1.2 | hoi anrebpsbl. BekTopbl 1 MaTpuubl 1 ero ceorcTtea. Teopema Jlannaca. O6paT- | cemecTpbl
MaTpuLbl Hast maTpuua. HaxoxgeHne obpaTHon matpuubl me- | https://edu.vsu.ru/
Togom [laycca. lMoHsTMe muHopa. Anrebpanyeckoe | course/view.php?i
gononHeHne. HaxoxaeHne obpatHon maTpuubl B Buge | d=10612
npou3segennss matpuu. Padr matpuud. MNpumepbl pe-
LUEeHNs 3adady C UCMOMb30BaHMEM MaTpWL.
OcHoBHble NMOHATUS U onpegeneHnsi. Cuctema n nu- | 61.0.12 Matema-
HEVHbIX YpaBHEHWI C N nNepemMeHHbIMU. PelueHne cu- | Tvka ans
ctem B matpuyHoun ¢opme. Metoza >KopapaHa — Nayc- | HanpaBneHus
ca. Npaesuno Kpamepa. Cuctema m ypasHeHui ¢ n | 38.03.02 Me-
nepemeHHbiMn. Teopema KpoHekepa — Kanenu (npa- | HemxkmeHT 1, 2, 3
BUNO paHra). Cuctema nuMHenHbIX 0OOHOPOAHbIX YpaB- | CEMECTPbI
1.3 | Cuctembl NMHeMHbIX ypaBHe- | HeHuin. dyHaameHTanbHas cuctema pelueHuin. Ceasb | https:/edu.vsu.ru/
HUN MeXay peLleHUsMU HEOAHOPOAHOM CUCTEMOW U COOT- | course/view.php?i
BETCTBYIOLLENA el ogHopodHou cuctembl. O6uee, | d=10612
yacTHoe W 0as3ncHoe pelleHne CUCTEM JMHENHbIX
ypaBHeHu. CobCTBEHHbIE 3Ha4YeHMs W COOCTBEHHbIE
BEKTOpbl MaTpuubl. JIMHeHbIe GanaHcoBble CUCTEMBI
B O9KOHOMUKE (Ha npumepe wmogenu JleoHTbeBA).
KBagpatnyHble popmbl.
Onpegenenne nuHeriHoro npoctpaHctea R", npume- | 51.0.12 MaTtema-
pbl. JINHEAHO 3aBUCUMbIE U HE3aBUCMMbIE CUCTEMBI | TUKa ONA
BekTopoB. basnc u koopaumHaTbl. PasmepHOCTb nu- | HanpasneHus
HeriHoro npocTtpaHcTBa. OnpegeneHve esknupgosoro | 38.03.02 Me-
npocTpaHcTBa. CkanspHoe Npon3BeAeHne N ero akcu- | HeMKMeHT 1, 2, 3
1.4 | JmHenHble 1 eBKNMOOBSI oMbl [puMepbl €BKMMOOBLIX MNPOCTPAHCTB. [nuHbI | CeMecTpbl
npocTpaHcTBa BEKTOPOB 1 yron mexay sekropamn B R" . Hopmupo- | https://edu.vsu.ru/
BaHHble NpoCcTpaHcTBa. [1oHATUE OPTOHOPMUPOBAHHO- | course/view.php?i
ro 6asuca eBknugoBoro npoctpaHcTBa. Keagpatuy- | d=10612
Hble (opMbl, UX MaTpuubl B AaHHOM Oa3uce. Kpute-
pui CunbBecTpa 3HaKOOMNpPeAeNeHHOCTU KBagpaTuy-
HOW OOPMbl. ANEMEHTbI aHANNTUYECKON FEOMETPUMN.
MoHaTMe nocnepoBaTtenbHocTU. Cnocobbl 3apgaHusa | 51.0.12 MaTtema-
nocrnegoBaTensHocTen. beckoHeyHo Manblie n 6ecko- | Tuka ans
HeuyHOo OGonbwwne nocnegoBaTensHOCTU. OrpaHuyeH- | HanpaeneHus
Hbl€ U HEOTrPaHNYEHHbIEe NOCNea0BaTENbHOCTY. 38.03.02 Me-
Cxopggwimecs nocnegoBaTenbHOCTU, UX CBOWCTBA. HemKMeHT 1, 2, 3
1.5 | Mocnenosarenshoctu. Tlpe- MoHOTOHHbIE nocnegoBaTenbHOCTU. Yucno e. Teope- | cemecTpbl
Aen nocrnenoBaTeribHOCTU A ’ ’ P . P
Ma O BIIOXEHHbIX oOTpe3kax. BbluucneHue npepgena | https://edu.vsu.ru/
nocnenoBaTeflbHOCTU. course/view.php?i
d=10612
2. TlpakTunyeckue 3aHATUA
B51.0.12 Marema-
TVKa ans
HarnpasBneHusi
lMoHaTMe MHOXecTBa. PelleHune 3agay nnnioctTpupy- 38.03.02 Me-
21 OnemMeHTbl TEOPUUN MHOXECTB toLumx oqepaumm HaA MHOXECTBaMN C NOMOLLbIO Ana- He.LDKI\./IeHT 1,2,3
rpamm dnnepa. Micnonb3oBaHns TEOPUN MHOXECTB CEMECTPbI
ONsi pelleHns NpuknagHbIx 3agad. https://edu.vsu.ru/
course/view.php?i
d=10612
PeweHne 3aga4y c ucnonb3oBaHMem onepauun Hag | b1.0.12 Matema-
29 BekTopbl 1 MATPHULLb. MaTpUUaMU: CNIOKEHUE MaTPULL, YMHOXEeHWe MaTpul. | Tuka Ans
BbluncneHve onpegenutenen matpuy, pasnuyHbIX No- | HanpaBneHus
pagkoB. HaxoxaeHne obGpaTHbix Matpuy. Beiumcne- | 38.03.02 Me-
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HWEe paHra MmaTpuu.

HemKMeHT 1, 2, 3
cemecTpbl
https://edu.vsu.ru/
course/view.php?i
d=10612

PelwweHne cuctem n NUHENHbIX YpaBHEHWUA C N nepe-

B61.0.12 MaTema-

MeHHbIMW. PelleHne cuctem B MaTpuyHoOW dopme. | Tuka ans
MeTog »KopgaHa — laycca. lNMpaesuno Kpamepa. Pe- | HanpaBneHus
LEeHNe CUCTEM M ypaBHEHUI C n nepeMeHHbiMKu. Teo- | 38.03.02 Me-
pema KpoHekepa — Kanenu (npaBuno padra). Pelwe- | HepkmeHT 1, 2, 3
23 | CACTeMbl NNHENHBIX YpaBHE- | HUE CUCTEM JIMHENHbIX OAHOPOAHbLIX YPaBHEHWNA. | CEMEeCTpbI
HUA, HaxoxgeHne dyHOamMeHTanbHOW cucTeMbl pelleHui. | https://edu.vsu.ru/
CBs3b MeXay peLleHnssMN HeOQHOPOOHOM cucTemMon n | course/view.php?i
COOTBETCTBYIOLLEN el ogHopoaHon cuctembl. Obuwee, | d=10612
yacTHoe u 6asncHoe pelleHne CUCTeM FMHENHbIX
ypaBHeHUn. HaxoxaeHune COBCTBEHHbIX 3HaAYeHUn W
COBCTBEHHbIX BEKTOPOB MaTpuLbl.
B51.0.12 Marema-
TVKa ans
HanpasneHusi
MocneposatenbHocTU. MNMpe- Cnoco6bl 3agaHna nocnegosartenbHocTen. Beiumcne- igﬁxinoezHy?- 53
2.4 | pen nocnefoBaTenbHOCTU HWe npeaena nocneaoBaTenbHOCTH. T
cemecTpbl
https://edu.vsu.ru/
course/view.php?i
d=10612
B51.0.12 Marema-
MoHsiTne pyHKUMK. HaxoxaeHne obnacTtu onpegene- | TVka Ans
HUS M 0BnacTu sHaveHus pyHKUMI. Beluncnenue npe- | HanpasneHus
25 | o 0ernoB yHKLUMA N packpbiTUe HeonpeaeneHHOCTEN. 38.03.02 Me-
. yHKUMK. Mpegen yHKLMM 0 o HemKMeHT 1, 2, 3
HeonpepneneHHoctm —, —, co—o0, 0-c0 . [epBbIi U | cemecTpsl
3 ®© https://edu.vsu.ru/
BTOPOM 3amMeyarterbHble Npeaernsi. course/view.php?i
d=10612
Mamemamud4eckuli aHanus
(2 cemecmp)
1. Jlekuum
Onpegenenune cdyHkummn. Cnocobbl 3aganns dyHkumn. | 51.0.12 Matema-
MoHATMA cnoxHom u obpaTtHon dyHKUMI.. Knaccudum- | Tuka ans
Kaumst pyHKkumi. NMprmeHeHne OyHKUMIA B 9KOHOMUKE | HanpasrieHus
(npomsBoacTBeHHas YHKUMSA, yHKunsa nonesHocty, | 38.03.02 Me-
dyHKUMA cnpoca u npeanoxeHust). beckoHeuyHo Ma- | HemXmeHT 1, 2, 3
11 OyHKUMM. Mpenen dyHKLMM gble n GeckoHeyHo Gonblune QYHKUMK. CpaBHeHmve ceme-Cprl
€CKOHEYHO MarnbiX U 6eckoHeYHo Gonblumx pyHKumi. | https://edu.vsu.ru/
Onpepenenust npegena yHKUMN B TOYKe U Ha Oecko- | course/view.php?i
HEYHOCTMW, onpeferieHne OAHOCTOPOHHUX npegernos. | d=10612
OcHoBHble cBoWcTBa npenenos gyHkumn. MNepebii 1
BTOPOW 3ameyvaTenbHble npegenbl. [Npumepbl 3KOHO-
MUYECKUX MPUIOXEHUMN.
B51.0.12 Matema-
OnpepeneHne HeNpepbIBHOCTU OYHKLUKN B TOYKE U Ha VKA Ans
npomMexyTtke. HenpepbiBHOCTL 3fieMeHTapHbIX (OYHK- HanpaBneHms
umn. CBOMCTBA HEMPEPBIBHBLIX QYHKLUMNA. 38.03.02 Me-
12 | Hen Knaccudmkauusa Touek paspbiBa. Teopema o6 ycrton- N
pPepbIBHOCTbL (DYHKLMK o HeKMeHT 1, 2, 3
UMBOCTU 3HaKa HenpepbiBHONW dyHKUMK. [lepBas wu cemMecTpbl

BTOpas Teopembl BonbuaHo-Kowwn. MepBas n BTOopas
Teopembl Beneplutpacca. HenpepbIBHOCTb CIOXHON U
o6paTHon OyHKLNIA.

https://edu.vsu.ru/
course/view.php?i
d=10612
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OuddepeHumansHoe ncumc-

MoHaTne npousBogHOW. 'eOMeTpUYECKNA U SKOHOMMU-
YecKUn cMbicn Npou3BoaHon. OQHOCTOPOHHNE MPOU3-
BOAHbIEe. Mcnonb3oBaHWE MOHATMS MNPOU3BOOHON B
3koOHOMMYeckon Teopuun. oHaTne audcpbepeHuupye-
MOCTMK (PyHKLMK. Heobxoanmble n 4OCTaTOYHbIE YCOo-
Bus andpdepeHunpyemMoctm yHkuum B Touke. Oud-
depeHUnpyemMoCcTb N HENPEPLIBHOCTb PYHKLUN.

B1.0.12 MaTema-
TUKa ong
HanpaBneHus
38.03.02 Me-
HemKMeHT 1, 2, 3
CeMecTpbl
https://edu.vsu.ru/

13 - MoHaTtna anddepeHunana. F'eoMmeTpruyecknin cmbicn | course/view.php?i
neHvie yHKUUN OOHOW ne- -
DEMEHHOI andbdepeHumana. lNpumeHeHne anddepeHumnana k | d=10612
NPUONMWKEHHbIM  BbluMcneHnsM.  duddepeHumnpoBa-
HWE CYMMBbI, pPas3HOCTU MPOU3BEAEHUs, YaCTHOro
dyHkumn.  OuddepeHumpoBaHme  areMeHTapHbIX
dyHKunn. OuddepeHumpoBaHme CnoOXHONW YHKLUN,
npuem norapummyeckoro  avcppepeHLUnpoOBaHUS.
OundpdepeHunposanHne obpatHonm dyHKuun. [Npowms-
BOAHbIE 1 AnddepeHLmanbl BbICLLIMX NOPAOKOB.
Teopewmbl Ponng, Jlarpanxa, Koww. 'eomeTtpuyeckas B51.0.12 Matema-
N 9KOHOMUYEecKas HTepnpeTauns TeopeM. MNMpraHakn | Tvuka ans
MOHOTOHHOCTU (PyHKUMWN. DKCTpemMyM dyHKUMKU. Heob- | HanpaBneHus
xoavmoe ycrioBue akctpemyma. lNepsoe n BTopoe go- | 38.03.02 Me-
CTaToO4YHblE YCrOoBMUs 3KCTpeMyMa. Npumepsbl pewenuns | HemkMeHT 1, 2, 3
3KOHOMMUYECKNX 3aay Ha onpeaeneHne aKCTpemyma. | cemecTpbl
MpumeHeHne anddepeHumn- | NMoHATME BbINYKNOCTU PyHKLMK. [JoCcTaTOYHbIE YCOo- https://edu.vsu.ru/
1.4 anbHOro UCYUCIIEHMNS K UC- BUS BbINYKNocTW. MNMoHATME Toukn nepernbda. Heobxo- course/view.php?i
crnegoBaHunio OyHKUUA AVMOE 1 JOCTaToOYHOE YCroBMS TOYKM nepernba. d=10612
AcvmnToTbl rpaduka dyHkumn. Teopema Jlonutans.
Obuwas cxema uccnegosanunsa dyHkummn. Uccnegosa-
HMe PyHKUMIN B 3koHOMKKe. OnpegeneHne nHTepea-
FI0B MOHOTOHHOCTU, 9KCTPEMYMOB, TOYeK nepernba n
acumnToT rpadwmka dyHkUuuK. NocTpoeHue rpadmkos
YHKUNRA.
MepBoobpasHas dyHkumMM. HeonpegeneHHblh uHTe- | 61.0.12 Matema-
rpan n ero OCHOBHble cBoWCTBa. MHTerpanbl OT oOc- | TMKa Ans
HOBHbIX 3NemMeHTapHbIX yHKUUN. MeToa 3aMeHbl ne- | HanpasneHus
pemeHHon. MeTog uHTerpupoBaHus no 4vactam. Oc- | 38.03.02 Me-
HOBHbIE TUMbI MHTErPanoB, OepyLLNXCa No YacTaMm. HegKMeHT 1, 2, 3
1.5 HeonpepneneHHblt nHTerpan | VIHTerpMpoBaHue TPUroHOMeTpUYEeCKUX yHKUUA. cemMecTpbl
PasnoxeHune pauuoHanbHoM gpobu Ha cymmy npo- | https:/edu.vsu.ru/
ctenwunx ppoben. WHTerpnpoBaHue paunoHanbHbIX | course/view.php?i
dyHKunn. Metoa HeonpeaeneHHblx koadduumeHTos. | d=10612
MHTerpupoBaHne  nNpocTennx  mMppaunuoHanbHbIX
PyHKUMIA. MoHsATME 0 HeBepyLLMXCA NHTEerpanax.
MoHATMe uHTerpanbHon cymmbl. OnpegeneHHbii nH- | 51.0.12 Matema-
Terparn, reoMeTpuyeckMi U IKOHOMWYECKUW CMbICH. | TUKa Ans
OcHoBHble cBOMCTBa onpeaeneHHoro uHTerpana. HarnpasneHus
WHTerpan ¢ nepemMeHHbiM BepxHuM npegenom. ®op- | 38.03.02 Me-
16 | o . myna HoetoToHa-JlenbHuua. WHTerpypoBaHue no 4a- | HemKMeHT 1, 2, 3
npegeneHHbln UHTerpan .
CTSIM U METO[, 3aMeHbl NepeMeHHON B onpeaeneHHoOM | CeMecTpbl
nHTerpane. MNpunoxeHus onpeneneHHoro nHrerpana. | https://edu.vsu.ru/
MpubnuxeHHble MeTOAblI MHTErPUPOBaHUA. Vicnonb3o- | course/view.php?i
BaHUA MOHATUS ONpefeneHHoro MHTerpana B 9KOHO- | d=10612
MUKE.
Hecob6cTBeHHbIe MHTerpansl ¢ 6eckoHeyHbiMU npege- | 51.0.12 Martema-
naMy MHTErpupoBaHMs M HeCOBCTBEHHbIE MHTerpanbl | TUuka gns
OT HeorpaHuyeHHbIX YHKLMIA. HanpasneHus
38.03.02 Me-
1.7 HecobcTBeHHbIE MHTErparnbl HeopxkmeHT 1, 2, 3
ceMecTpbl

https://edu.vsu.ru/
course/view.php?i
d=10612
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Yucnosble pana. Onpe/:l,eneHMe 4YMCNOBOIo pAaga un ero

B1.0.12 MaTtema-

CyMMbl. Heobxoaumbli NpusHak CXOAMMOCTWU YUCHO- | TMKa Ans
BbIX psgoB. apmoHuyeckun psg. Pagbl ¢ NOnoxu- | HanpaeneHus
TenbHbIMX YneHamu. [JoctaTtouHble npusHaku yucno- | 38.03.02 Me-
18 | Uncriobie n cbyHKLMOHAN- BOro psiga (I'IvaISHaK CpaBHEHVIFl, I'ng3HaK Hanambepa, | HegpkmeHT 1, 2, 3
Hble PRI WHTerpaneHbln npusHak Kowwn). 3HakonepemeHHble CeMGICprI
psgbl abcontoTHas 1 ycrnoBHasa cxoaumocTb. MNMoHsATHne | https://edu.vsu.ru/
0 (byHKUMOHanbHbIX psgax. IHTepBan u pagunyc cxo- | course/view.php?i
ONMOCTKU cTeneHHoro psaga. PasnoxeHnne doyHkumm B | d=10612
cTteneHHble psabl (psgbl Tennopa wm MaknopeHa).
[MpumeHeHue pagoB B MPUBIMKEHHbBIX BbIYUCTIEHUSIX.
2. TpakTnyeckue 3aHATUA
B51.0.12 Matema-
TvKa ans
HanpasneHus
WccnenoBaHne HenpepbiBHOCTU (PYHKUMUM B TOYKE U 38.03.02 Me-
21 Hen Ha npomMexyTke. HenpepbIBHOCTL anemMeHTapHbIX A
pPepbIBHOCTb (PYHKL MU, . HemKMeHT 1, 2, 3
dyHKUMn. HaxoxgeHue Tovek paspbiBa yHKUUMK, CeMEcTpbI
Knaccudukaumsa To4ek paspbisa. https://edu.vsu.ru/
course/view.php?i
d=10612
BbluncneHme npowmssogHon. 'eomeTtpuyeckun n ako- | b1.0.12 Matema-
HOMWYECKNA CMbIC NpounsBoaHon. [OuddepeHumpo- | Tuka ons
BaHMWe CYyMMbl, Pa3HOCTU MPOU3BEOEHNs, 4acTHOro | HanpaereHus
OnddepeHunansHoe ucumc- | dpyHkumn.  OudbdepeHumpoBaHne  anemeHTapHbix | 38.03.02 Me-
2.2 | nenve PYHKLMN OgHON Ne- PyHKUMI. BbluncneHne nponsBogHON COXHOW (PYHK- | HegXmeHT 1, 2, 3
PEMEHHOW. uun. lMpuem norapmudmmyeckoro anddepeHunpoBa- | cemecTpbl
Hus. Bblumcnenne guddepeHumanos  pasnuyHbix | https://edu.vsu.ru/
dyHKUMI. BbluncneHne npoussBogHbix 1M gudpdepen- | course/view.php?i
LIManoB BbICLUMX NOPSAOKOB. d=10612
B51.0.12 Matema-
WccnepoBaHnve  byHKUMIA:  HaxoXOeHWe acumnToT | TuKa Ans
rpaduka yHKLMIA, NpoBepka He0BXOOANMOro YCrnoBus | HanpaereHus
MpumeHeHne anddepeHLn- | SKCTpeMyMa, HaxoXaeHne cTalMoHapHbIX Todek, npo- | 38.03.02 Me-
2.3 | anbHOro UCYMCHEHNS! K UC- BepKa AOCTATOYHbIX YCIOBMI 3KCTPEMYyMaA, Haxoxae- | HemxkMeHT 1, 2, 3
CnefoBaHuio hyHKUNNA. HWe MHTEPBAroB BbIMYKIOCTU (DYHKUMM U TOYEK Nepe- | CeMeCTpbI
mba. lNocTpoeHue rpadukoB yHKUMIN € nomolbio | https://edu.vsu.ru/
npoBeaeHHOro UccrnegoBaHus. course/view.php?i
d=10612
BbluncneHve HeonpegeneHHblix wuHTerpanosB oT oc- | b1.0.12 Martema-
HOBHbIX 3NemMeHTapHbIX yHKUMW. MeToa 3ameHbl ne- | TMka ans
pemeHHon. MeTtop WHTerpmpoBaHust no 4vactam. Oc- | HanpaeneHus
HOBHbI€ TWMbI MHTErpanos 6epyLumecs no YacTsam. 38.03.02 Me-

24 HeonpeaeneHHbIi MHTerparn WHTerpnpoBaHne TPUrOHOMETPU4ECKIX dYHKUMA. HeKMeHT 1, 2, 3
PasnoxeHne paumoHanbHOW Opobu Ha CyMMy Mnpo- | CEMECTpbI
ctenwnx papobei. WMHTerpmpoBaHne paumoHanbHblx | https://edu.vsu.ru/
dyHKuun. Metoa HeonpeaeneHHbIX KO3MULNEHTOB. course/view.php?i
WHTerpupoBaHne  npocTenmx  mppaumoHanbHblix | d=10612
dyHKUUA.

51.0.12 Matema-

TVKa ans
OnpepeneHHbii MHTerpan. Beluncnenne onpepeneH- | HanpaereHUs
HbIX WHTErpanoB C WCMOMb30BaHMEM dopmynel | 38.03.02 Me-

2.5 OnpepneneHHbi nHTerpan HbioToHa-JlenbHuua. VIHTerpMpoBaHne Mo 4actaM U | HegKMeHT 1, 2, 3
MeTOoq, 3aMeHbl NMEPEMEHHON B ONpeaesieHHOM MHTe- | CEMECTpbI
rpane. MNpunoxeHusa onpeaeneHHoro HTerpana. https://edu.vsu.ru/

course/view.php?i
d=10612
51.0.12 Matema-
BbluncneHme HecoOCTBEHHbLIX WHTErpanoB C Gecko-
2.6 | HecoBcTBEHHbIE NHTEerpansl HEYHbIMW NpedenaMyv MWHTErpUMpPoOBaHWs M Hecob- Tvika AnA
HanpasneHus

CTBEHHbIX NHTerpanoB OT HeorpaHN4eHHbIX (byHKHMVI.

38.03.02 Me-
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HemKMeHT 1, 2, 3
cemecTpbl
https://edu.vsu.ru/
course/view.php?i
d=10612

Yucnosble paAabl. HaxoxgeHune CYMMbI HYNCNOBbIX pPA-

B61.0.12 MaTema-

poB. lNMpoBepka HEO6XOAMMOro NMpu3HaKka CXOAMMOCTU | TUKa Ans
4ncroBbIX psaAdoB. MapMoHuyecknii pag. Pagsl ¢ nono- | HanpaBneHus
XuTenbHbIMK YneHamu. MNpoeepka JoctaTtoyHbix npu- | 38.03.02 Me-
2.7 | YncnoBbie 1 yHKUMOHANb- 3HAKOB CXOOUMOCTW YMCMOBbLIX PSAOB (MPU3HAaK cpaBs- | HEAXMeHT 1, 2, 3
Hble paabl HeHus, npusHak Janambepa, MHTerpanbHblA NPU3HaK | CEMECTpbI
Koww). 3HakonepemeHHble psagbl abcontoTHas U | hitps://edu.vsu.ru/
yCroBHasi cxoaumocTb. [NoHATME 0 dyHKUMOHAanMbHbIX | course/view.php?i
psagax. HaxoxpeHne wuHTepBanoB u paguycoB cxoau- | d=10612
MOCTW CTENEHHOro psaaa.
Mamemamudyeckuli aHanu3, meopusi eepossmHocmet u
MamemMamuy4eckasi cmamucmuka
(3 cemecmp)
1. Nekuum
MoHaTMe «koopauHaTHoro npocTtpaHcTea. [lonsatue | B1.0.12 Matema-
METPMUYECKOrO, JIMHEWHOro, HOPMUPOBAHHOIO, €BKNWU- | TMKa Ans
AoBa npocTpaHcTBa. [Mpumepbl 9KOHOMUYECKUX MpPO- | HanpaBneHUs
CTpaHCTB. 3aMKHYTble OTKpbITble, KOMMakTHble MHO- | 38.03.02 Me-
XecTBa B METPUYECKMX MNPOCTPaHCTBaX. ToyeuHble | HegxkmeHT 1, 2, 3
MHOXecTBa B /1 - MepHOM npocTpaHcTBe. PYHKUMK | CeMeCTpb
MHOrMX nepemeHHbIx. Mpegen dyHkuum mHorux ne- | https:/edu.vsu.ru/
pemMepeHHbIX. HenpepbiBHOCTb (hYHKLMM MHOMMX ne- | course/view.php?i
pemeHHbIX. OCHOBHblE CBOWCTBA HenpepbiBHbIX (yHk- | d=10612
umn. loHATMEe croxHoM yHKuMKU. HenpepbiBHOCTL
CINOXHOW OYHKUMWN. HacTHble U NonHble npupaleHns
PYHKUUN MHOIMMX MEepeMEeHHbIX. YacTHble npoun3Boa-
Hble 1 auddepeHuman nepsoro nopsaka B yHKUUU
BEKTOpHBIE MPOCTPAHCTBA. MHOTUX NePeMEHHbIX. OuddepeHuupyeMocTb (PyHK-
11 | o ) umn. Ceasb anddepeHLmMpyemMocT C CyLleCcTBOBaHM-
YHKLMWU MHOTUX NepemeH
HBIX €M 4YacTHbIX Npou3BoaHbIX. OuddepeHumpyemocTs U
HenpepbIBHOCTb. MOHATUME NpPOM3BOAHOW MO Harnpas-
nexHvio n rpagueHTta. fuddepeHumpoBaHe CrioxHON
M HedABHOM (DYHKUMKW. YacTHble Npoun3BoaHble U And-
depeHumansl BbiCWMX nopsagkoB. Wcnonb3oBaHue
PYHKUUAN MHOTUX NEPEMEHHBIX B S3KOHOMUYECKOWN TEO-
pun. JloKanbHbIN 3KCTPEMYM (PYHKLUMM MHOTUX rnepe-
MeHHbIX. HeobxoamMmoe ycrnoBue NoKanbHOro JKCTpe-
Myma. [loctaToyHoe ycrnoBue nokanbHOro SKkCTpeMmyma
(kpuTepuin CunbBecTpa).
YCNOBHbIN 3KCTPEMYM (PYHKLMM MHOTMMX NepeMeHHbIX.
Teopema 0 paspeluMMoCTh cucTemMbl OYHKLUOHAmMb-
HbIX ypaBHeHu. MeToa MHOXUTenewn JlarpaHxa.
[MoHATHe 0 MeToAe HauMmeHbLInX kBagpaToB. [lpume-
pbl peLieHne 3KOHOMUYECKMX 3a4aY.
Mpeomet Teopum BeposiTHocTen. Heobxoammocts un | 51.0.12 Matema-
YCINOBUSA NPUMEHEHUsT BEPOATHOCTHbIX METOAOB B | TWKa AN
akoHomuke. [MpegmMeT MaTemartudeckass CTaTUCTMKA. | HanpaBreHWs
CBsA3b MaTeMaTM4eCKON CTaTUCTUKM C Teopuen Bepo- | 38.03.02 Me-
1.2 BeeneHne. OcHOBHble MOHS- | ATHOCTEW. NMoHATHe ucnbitTaHusa. OnpegeneHne cobbl- | HeMKMeEHT 1, 2, 3
TUS TEOPUU BEPOSATHOCTEMN. TvMa. Buabl cobbitui. [JenctBua Hag cobbITMAMW. | ceMecTpbl

Knaccuyeckoe onpeaeneHne BeposiTHOCTU. [eomeT-
puyeckas BeposATHOCTb. OTHocUTernbHas 4acToTa.
YCTONMYMBOCTb OTHOCUTENBLHON YacToThl. CTaTucTude-
ckoe ornpepeneHne BeposiTHOCTWU. BblumcneHne Bepo-

https://edu.vsu.ru/
course/view.php?i
d=10612
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SITHOCTEN C MCMNONb30BaHNEM KOM6MHaTOprIX CXeM.

1.3

BeposaTHOCTHOE  MmpocTpaH-
ctBo. OCHOBHblE TeOpeMbI
TEOpUN BEPOSTHOCTEN.

MHOXECTBO 3JIEMEHTAPHBIX COOBITHIA. MHOXECTBO COOBI-
tuii. [lonsrue 06 anredpe MHOXKeCTB 1 0 O -anredpe. Ak-
cuombl Kosmoroposa. IloHATHe BEpOATHOCTHOTO IIPO-
CTpaHCTBa. TeopeMa CIIOKEHHUsS BEpOSITHOCTEH il COB-
MECTHBIX ¥ HECOBMECTHBIX COOBITHH. [IpnHIMI mpakTHye-
CKOH HEBO3MOXHOCTH MAaJIOBEpPOSITHBIX COOBITHI. YCIIOB-
Hasi BEpOSATHOCTb. TeopeMbl YMHOXKEHUS I 3aBUCUMBIX U
HE3aBUCUMBIX cOObITHH. DopMmyna MOJIHOW BEPOSTHOCTH.
®opmyna baiieca. IloBropenue wucnbitanuii. ®opmyna
Bepaymm. HauBeposTHelIee 9rciio MOSBICHUS COOBITHS
B MOCJEJOBATENBHOCTH HE3aBHCUMBIX UCHBITAHUN. DyHK-
uus Jlammaca, maTerpansHas GpyHknus Jlammaca u ux mpu-
MEHEHHE 7 PELICHH 3a7ad B YCIOBHIX MOBTOPEHUS HC-
MIBITAHUH.

B1.0.12 Matema-
TUKa ong
HanpaBneHus
38.03.02 Me-
HegpkmMeHT 1, 2, 3
ceMecTpbl
https://edu.vsu.ru/
course/view.php?i
d=10612

1.4

CnyyanHble  BEnUYMHbI U
cnocobbl Mx 3agaHus. Ywuc-
NOBble XapaKTepWCTUKK Cny-
YanHbIX BENUYUH.

MoHATME cryYanHon BenuuuHbl. PyHKUMA pacnpege-
neHvns crnyvyarHoW BenuWYUHbI U ee cBowucTBa. [uc-
KpEeTHblE 1N HenpepbIBHbIE CriyYalHble BenuyuHbl. [10-
HATME 3aKOoHa pacnpegeneHus CrnyyYarHOW BENUYMHBI.
Psan pacnpegeneHns QUCKPETHOW CryYanHON Benn4yn-
Hbl. [noTHOCTL pacnpegeneHus BepOATHOCTEN He-
NPepLIBHOW Crly4aHOW BenuuuHbl. BeposaTHoOCTb no-
nagaHvsi HenpepbiBHOW CrlyYyanHOW BENW4YMHbI B 3a-
OaHHbIN UHTEepBarn.

MaTtemaTtunyeckoe oxuaHue AUCKPETHbIX U Hemnpe-
pbIBHbIX CryvanHbix BenuynH. Moga. MeguwaHa. [Ouc-
nepcusa ANCKPETHLIX U HErnpepbIBHbIX CryYanHbIX Be-
nnYmH. HavanbHble W LeHTpanbHble MOMEHTbI Chy-
YarHbIX BenuyuH. AcummeTpus. Akcuecc. Bbluncne-
HUE YUCNOBbLIX XapaKTEPUCTUK C UCMONb3oBaHMeM Ex-
cel.

B1.0.12 MaTema-
TUKa ons
HanpaeneHns
38.03.02 Me-
HeopkMeHT 1, 2, 3
ceMecTpbl
https://edu.vsu.ru/
course/view.php?i
d=10612

1.5

OCHOBHbIE 3aKOHbI
AeneHs.

3akoH Gonbwux uYucen wu
LeHTpanbHas npegenbHaa
Teopema.

pacnpe-

BuHOMManbHbIM 3akoH. [MnepreomeTpuyeckoe pac-
npegenenne. 3akoH NyaccoHa. PaBHOMEpPHbLIN 3aKOH.
HopmanbHbIn 3akoH. BbluucneHve BepoATHOCTU nMo-
nagaHns cnyyYyavHouW BeNUYMHbI, MOAYMHEHHOW HOp-
MarnbHOMY 3aKoHy, B 3afaHHblii MHTepBan. lMpasuno
“Tpex curm”. lNokasaTenbHoe pacnpegeneHue. [pu-
Mepbl UCMOMb30BaHWUA 3aKOHOB pacnpefeneHus Ans
MOoOenMpoBaHns 3KOHOMUYECKUX npoueccos. [eHepu-
poBaHue nceBaoChyvarHbIX Yncern ¢ 3agaHHbIM 3aKo-
HOM pacnpegeneHus B Excel.

MoHATne 3akoHa Gonblinx ymcen. Ponb 3akoHa 60rb-
LWKX YnCeN B MU3YYEHUN CTaTUCTUYECKUX 3aKOHOMEp-
HOoCcTen B 9SKOHOMUKe. [lpumepbl OencTBUS 3akoHa
6onbwmnx uncen. HepaBseHcTBO YebbiweBa. Teopema
YebbiweBa. MoHATHE LeHTpanbHOW npedenbHoOn Teo-
pemsbl. [MoHATHE O Teopeme JlsanyHoBa.

B1.0.12 MaTema-
Tuka gnsa
HanpasneHus
38.03.02 Me-
HegpxkmeHT 1, 2, 3
CceMecTpbl
https://edu.vsu.ru/
course/view.php?i
d=10612

1.6

CTaTncTMyeckoe onucaHue
pe3ynbTaToB HAGMOAEHUNA.
CraTucTuyeckme meToapl
OLIeHKM NapamMeTpoB.

eHepanbHas COBOKYMHOCTb M Bbibopka (BbIGOpoyHas
COBOKYMHOCTL). Bblbopka M3 OQHOMEPHOro M MHOro-
MepHoro pacnpegenenus. Cnocobbl otbopa. Bbibo-
poyHoe pacnpegeneHue. BapuauunoHHbIn psag, ero
XapakTepucTukm u rpadudeckoe m3obpaxeHue. [u-
ctorpamma. lMonuroH. Bel6opoyHbIvi aHanor dyHKuum
pacnpegeneHns — amnupuyeckas dyHKUMA pacrnpe-
AeneHnss 1 ee cBoMcTBa. YMCNoBblE XapaKTepuUCTUKU
BbIGOPOYHOIo pacnpegeneHus: BbiIbopovHoe cpefHee,

B1.0.12 MaTtema-
TUKa ong
HanpaBneHus
38.03.02 Me-
HeopxkmeHT 1, 2, 3
ceMmecTpbl
https://edu.vsu.ru/
course/view.php?i
d=10612
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Bbl6OpoYHas gucnepcus, MeaMaHa, aCUMMETPUs, 3KC-
uecc, BblbopodHble MoMeHTbl. ObpaboTka pesynbTa-
TOB HabnoaeHUn ¢ ucnonb3oBaHuem Excel.

MoHaTne oueHkn napameTpoB. CBONCTBA OLEHOK: CO-
CTOSITENBHOCTb, HECMELLEHHOCTb, 3(PPEeKTUBHOCTb.
ToueuHble OueHKM napameTpoB pacnpegeneHus. H-
TepBarnbHble OLEHKW MapamMeTpoB pacnpeneneHus.
[oBeputenbcHbin uHTepBan. [lpymepbl NOCTPOEHUSA
JoBepuTenbHbIX MHTepBanoB. OueHkn Ans BblGoOpoY-
HOro cpefgHero u BblbopoyHon gucnepcumn. CtatucTu-
yeckoe oueHuBaHue B Excel.

OnucaHue rmnnoTes. npOCTbIe N CIOXHblE€ TMnoTe3bl.

B1.0.12 MaTema-

Hynesas wn KoHkypupyowme runotesbl. Kputepuu | Tuka ans
NPOBEPKN CTaTUCTUYECKUX TMNoTe3. YPOBEHb 3Hauu- | HamnpaBneHus
MOCTM U MOLUHOCTb kputepus. Owwnbkn nepsoro u | 38.03.02 Me-
BTOpOro poga. [poBepka runotes o0 3akoHax pacnpe- | HegXkmeHT 1, 2, 3
17 | lMNpoBepka  cTaTUCTUYECKMX »
rnoTes. aenexns. Kputepuin cornacusi. I'Ipzosepka rmnoTtes o | cemecTpbl
paBeHCTBe cpedHux W aucnepcui. Pacnpepenenwus | https://edu.vsu.ru/
BEPOSATHOCTEN, MCMOMNb3yeMble ANS NPOBEpKM cTaTu- | course/view.php?i
cTndeckux runote3 (pacnpegeneHue [lMupcoHa, pac- | d=10612
npegenenne CTtblogeHTa, pacnpegeneHne duwepa).
[MpoBepka rmnoTtes ¢ ncnonbsosaHnem Excel.
2. [MpakTnyeckune 3aHATUSA
DYHKUMM MHOTMX NepeMeHHbIX. BblumcneHne yactHbix | 51.0.12 MaTtema-
Npon3BoAHbLIX U AuddepeHLmanoB nepBoro nopsaka | Tuka ans
YHKUMN MHOMMX NepemMeHHblX. BbluncrneHue npowus- | HanpasBneHus
BOOHOM MO HanpasneHuto n rpaguveHTta. Oudpdepen- | 38.03.02 Me-
LMpOBaHME CrOXHOW PyHKUMKN. BbluncneHne yacTtHbiX | HemkMeHT 1, 2, 3
21 | PYHKUMM MHOTUX NEepemMeH- npon3BoAHbIX U anddepeHunanos BbICLUMX MNOPSL- | CEMECTPbI
HbIX KoB. Ncnonb3oBaHne yHKUMIN MHOMMX nepemeHHbIX B | https://edu.vsu.ru/
3KOHOMMYECKOW Teopun. HaxoxaeHne nokanbHOro | course/view.php?i
aKCTpeMyMa QYHKUUN MHOMMX nepemeHHbiX. Haxox- | d=10612
OEHVEe YCIMOBHOro 3KCTpeMyma (PyHKLMM MHOTMX ne-
pPeMEHHbIX C UCMoSib30oBaHMEM MeToda MHOXUTenewn
JlarpaHxa.
51.0.12 Matema-
TuKa ans
HenictBnsa Hag cobblTsiMU. PelueHne 3agady C Mc- | HanpaBneHus
nonb3oBaHMeM KombBUHaTOpHbIX cxeM. Knaccuyeckoe | 38.03.02 Me-
22 | OCHOBHblE MOHATUA Teopuu B i 123
BEPOSITHOCTEIN. onpefenexne BepOATHOCTW. BblunCrieHne BEpOATHO- | HEeKMEHT 1, 2,
CTel C WCMNOMb30BaHMEM KOMOWHATOPHBLIX CXEM W | CEMECTPbI
Knaccuyeckon hopmMyrbl BEPOATHOCTH https://edu.vsu.ru/
course/view.php?i
d=10612
PelweHune 3agad ¢ ncnonb3oBaHnem Teopema cnoxe- | b1.0.12 Marema-
HUS BEPOATHOCTEN A151 COBMECTHbIX U HECOBMECTHBIX | TMKa AN
COObITWIA; TEOPEMBI YMHOXEHUSA AN1S 3aBUCUMBIX U He- | HanpaereHus
3aBMCMMbIX COObITMI; hopMyrbl NonHon BeposATHocTH, | 38.03.02 Me-
23 | OcHoBHble Teopembl Teopuun | dbopmyn baieca Pewenne 3agay ¢ Mcrnonb3oBaHWEM | HEKMEHT 1, 2, 3
BEPOATHOCTEN. dopmynbl bepHynnu. HaxoxaeHne HaMBeposiTHENLLE- | CEMECTPbI
ro yncna nosiBneHus cobbiTMs B nocnegosaTtenbHocTn | https://edu.vsu.ru/
He3aBMUCUMbIX UcnbiTaHU. PelleHne 3agay ¢ ncnonb- | course/view.php?i
30BaHMeM Teopembl [lyaccoHa, nokanbHOW M uHTe- | d=10612
rpanbHoun Teopem Myaspa — Jlannaca.
PelweHune 3agay Ha nocTpoeHune psaga pacnpegenerust | b1.0.12 Matema-
CnyyalHble  BenUYMHbI W | AMCKPETHOW CrnyYanHOW BenuuuHbl.  [locTpoeHue | Tuka ans
24 | cnocobbl ux 3agaHusa. Yuc- | dyHKUMKM pacnpefeneHns OUCKPETHbIX W HEenpepbiB- | HanpaBneHus
NOBble XapaKTEPUCTMKU Cry- | HbIX ChyYarHbIX BenuyuH. HaxoxaeHue dyHkumm | 38.03.02 Me-
YanHbIX BEITUYNH. NNOTHOCTWN pacnpefeneHns BEpoATHOCTEN HeNpepbiB- | HeMKMeHT 1, 2, 3
HOW cny4yarHon BenuyunHbl. HaxoxaeHne BeposATHOCTU | CEMECTPbI
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nonagaHvus HenpepbiBHOW CryvyanlHOW BENUYMHLI B
3afjaHHbIV HTepBan. PelleHre 3a4ad Ha BblYMCHEHME
MaTEMATUYECKOrO OXWOAHUA OUCKPETHbIX U Henpe-
PbIBHbIX Cry4arHbIX BENWYMH, MOAbI, MeAMWaHbl, AUC-
nepcun OUCKPETHbIX U HENpepbIBHbIX CIyYamHbIX Be-
nnumH. [lMpoBepka OCHOBHbIX CBOWCTB YMCMOBbLIX Xa-
pakTepuUCTMK. HayanbHble U LeHTparnbHble MOMEHTHI
Ccny4YarHbIX Benu4uMH. AcuMmeTpus. Jkcuecc. Bolumnc-
FNIeHMEe YUCNOBbLIX XapaKTEPUCTUK C MCMONb30BaHUEM
Excel.

https://edu.vsu.ru/
course/view.php?i
d=10612

PelweHne 3apgay Ha uMcnonb3oBaHMe OUHOMMAIbHO-

B1.0.12 MaTema-

ro,.reoMeTpuM4eCcKoro, rmnepreomMeTpu4eckoro 3akoHoOB | TuKa Ans
pacnpegeneHuns, 3akoH [NyaccoHa. PaBHOMEpHbIN 3a- | HanpaBreHus
OcHOBHbIE 3aKOHbI pacnpe- N
25 | nenenns. 3akoH BOALLIMX KOH. HopmaanbMV 38KOH. Bbluncnexne BEPOATHOCTY 38.03.02 Me-
nonagaHus cry4yarHon BENWYMHbI, MOOYUHEHHOW HOP- | HEMKMeEHT 1, 2, 3
yMcen W LUeHTpanbHas npe- .
ManbHOMY 3aKOHy, B 3adaHHbl uHTepsan. lpaBuno | cemecTpbl
AenbHas Teopema. « ” .
Tpex curm”. MNMokasatenbHoe pacnpeneneHue. lNMoHs- | https://edu.vsu.ru/
TMe 3akoHa Gonbwunx ducen. MNMpumepbl gencTensa 3a- | course/view.php?i
KoHa GonbLumx yncen. HepaeeHcTBO YebbiweBa. Teo- | d=10612
pema YebblileBa.
Bbibopka 13 ogHoOMepHOro u MHoromepHoro pacnpe- | b1.0.12 Matema-
aeneHus. lNMocTpoeHne BapuauMOHHOIO pSAasi, HAXoX- | TUKa ans
OEHMEe ero xapakTepucTuk u rpadudeckoe nsobpaxe- | HanpaBneHus
Hue. [llocTpoeHne ructorpaMmmebl,nonuroHa.. Bbibo- | 38.03.02 Me-
POYHbIN aHanor yHKUUK pacnpegeneHus — amMnupu- | HegxkmeHt 1, 2, 3
yeckasd yHKUMSA pacnpegeneHvs. BolumcneHune ymc- | cemecTpbl
Cratnctnyeckoe onucaHme NOBLIX XapakKTepucTuK BbIOOpOYHOro pacnpegenerus: | https://edu.vsu.ru/
2.6 | pesynbTaTtoB HabnoaeHUN. BbIOOpo4YHOE cpegHee, BblIbOpoyHasa aucnepcusi, me- | course/view.php?i
CraTtuctnyeckue MeTodbl | AMaHa, acMMMETpus, 3Kcuecc, BbIbopoyHble MoMeH- | d=10612
OLIEHKWN NapamMeTpoB. Tbl. MoHsATME oueHkn napameTpoB. [lpoBepka cBoW-
CTBa OLEHOK: COCTOSITENIbHOCTb, HECMELLEHHOCTb,
3(PPEKTUBHOCTb. HaxoxaeHne TO4YeYHbIX WU UHTep-
BanbHbIX OLIEHOK MapameTpoB pacnpegenenus. llo-
CTPOEHME OOBEPUTENBHBLIX MHTEPBANOB. HaxoxaeHue
OLUEHOK Ans BbIOOPOYHOrO CpefdHero M BbIGOPOYHOM
avcnepcum.
MpocTble n cnoxHele runoTtesbl. Hyneeas n koHkypu- | 61.0.12 Matema-
pytowme rmnoTesbl. Kputepun npoBepku ctatuctuye- | Tvka ans
CKUX rMnoTes. YpoBeHb 3HAaYMMOCTM N MOLUHOCTb KPU- | HanpasreHus
Tepus. Ownbkm nepsoro un BTOporo poga. Nposepka | 38.03.02 Me-
27 | lNpoBepka cTaTCTUYECKUX rMnoTes3 O 3akoHax pacnpegeneHus. Kputepun corna- | HemxkmMeHT 1, 2, 3
rmnoTes. cus. MNMpoBepka rMnoTes o paBeHCTBE CpeaHNX U Ouc- | ceMecTpbl

nepcun. PacnpeneneHnss BepoATHOCTEW, MCMOMb3ye-
Mble A58 NPOBEPKM CTAaTUCTUHECKUX rMNoTe3 (pacnpe-
aeneHue MNupcoHa, pacnpepeneHve CTblofeHTa, pac-
npegenexHve duvlepa).

https://edu.vsu.ru/
course/view.php?i
d=10612

13.2. Tembl (pa3genbl) AUCUUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHaTui (Yacos)
Ne HanmeHoBaHue pasgena guc-
n/n LMnnnHbl Nekuvm | TMpakTuyeckue Nabopa- |CamoctoaTe- Bcero
TOPHbIE Has paboTta
JluHelHas anzebpa. Mamemamuydeckull aHanu3
(1 cemecmp)
1 BeeneHve. AnemeHThl Teopum 3 > ) 8 13
MHOXECTB
2 | OCHOBHbIE NOHATUA NTMHENHON 6 8 ) 12 26
anrebpbl. BekTopbl 1 MaTpuLbl
3 CI/IE)TeMbI NNHENHbIX YpaBHe- 4 10 ) 12 26
HUIA
4 JInHenHbIE N eBKNNOOBbLI NPO- 1 - - 6 7
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cTpaHcTBa

MocnepoBatensHOCTH, N penen

2 2 - 10 14
nocriegoBaTenibHOCTU
6. ®dyHkumu. Mpeapen yHKUMK - 12 - 10 22
WToro: 16 34 - 58 108
Mamemamuyeckuli aHanus
(2 cemecmp)
1 ®yHkumu. Mpeagen yHKUMK 6 - - 8 14
2. HenpepbIBHOCTb (PYHKLMM 4 2 - 6 12
OunddepeHumnansHoe ncuncne-
3. HMe (PYHKLMM OOHON NepeMeH- 6 8 - 12 26
HOWN
MpumeHeHne gnddepeHLn-
4, anbHOro MCYNCNEHNs K nccre- 6 6 - 12 24
[OBaHWNI0 OYHKLMI
5. HeonpegeneHHbi nHTerpan 4 12 - 10 26
6. OnpeneneHHbli nHTerpan 4 2 - 8 14
7. HecobcTBEHHbIE NMHTErpanbl 1 2 - 10 13
8 Yuncnosble U yHKLMOHaNbHbIE 3 > ) 10 15
psabl
WToro: 34 34 - 76 144
Mamemamudyeckuli aHanu3, meopusi eeposmHocmel u
Mamemamu4deckasi cmamucmuka (3 cemecmp)
1 BekTopHble NpocTpaHcTBa. 8 12 ) 16 36
@DYHKUMN MHOTUX NEPEMEHHbIX
5 BeeneHue. OCHOBHbI(? NOHATUSA 4 4 ) 8 16
TEOPUN BEPOSATHOCTEN.
BeposaTHOCTHOE NPOCTPaHCTBO.
3. OcHoBHbIE TEOPEMBI TEOPUN 4 6 - 10 20
BEPOSATHOCTEN.
CnyyvaiHble BENUYUHbLI U CMNO-
4 cobbl UX 3agaHus. 4 4 ) 8 16
YuncnoBble xapaKTepuUcTukm
CrnyYanHbIX BEMUYH.
OcHoBHble 3aKoHbI pacnpege-
nexwus.
5. 3akoH OobLUMX YNCEN U LieH- 6 4 - 10 20
TpanbHas npegenbHas Teope-
Ma.
Crartuctnyeckoe onvcaHue pe-
6. 3ynbTaToB HabnoOeHWA. 4 > ) 12 18
CraTtuctmnyeckme meToabl OLEH-
K/ napamMeTpoB.
7 lNpoBepka CTaTUCTUYECKUX TU- 4 5 ) 12 18
noTes.
WTtoro: 34 34 - 76 144

14. MeToanyeckue ykasaH1A Ans ody4aroLWmxXcA No OCBOEHUIO AUCLUUIMIIUHDbI:

B npouecce npenogasaHnsa OUCUUNIUHBI UCNOMb3YOTCA Takme Buabl y4ebHon paboTbl, Kak nek-
LK1, NPaKTUYECKME 3aHATUS, KOHTPOSIbHbIE paboThbl, a Takke pasnuyHbie BUObl CAMOCTOATENBHOM
paboTbl 06yyatoLmxcs.




B xoge NeKUMOHHbIX 3aHATMI HEeOBXOAMMO BECTM KOHCNEKTMpOBaHME y4yebHOoro maTtepwma-

na, obpawatb BHMMaHue Ha kateropuu, popMynupoBKKU, pacKpbiBalOLne coaepaHve Tex unm
WHbIX SIBNIEHUA 1 NPOLECCOB, Hay4YHble BbIBOAbI U MpaKTUYecKkne pekomeHgaunm.
OTO NO3BOMUT BMNOCNEACTBUN BCMOMHUTL WM3YYEHHbI MaTepwan, AONOMHUTb codepXaHuve npu
camocTosiTenbHoM paboTe ¢ nuTepaTypomr, NoaArotToBUTLCA K 3k3ameHy. Heobxoammo 3agaBatb
npenofaBaTento YTOYHSAKOLWME BONPOCHI C LENbl YSICHEHUSA TEOPEeTUYECKUX MONOXEHWUW, paspe-
LeHMs cnopHbIX cuTyauun. LlenecoobpasHo gopabaTbiBaTb CBOWM KOHCMEKT NeKkuun, Aenas B Hem
COOTBETCTBYIOLME 3anNnCU M3 nuUTepaTypbl, PEKOMEHAOBAHHOW MpenogasaTtenemMm u npegycMmoT-
PEHHOM y4ebHOM NporpamMmmon.

MpakTnyeckne 3aHATUS peanusyloTCa B COOTBETCTBMM C paboynm yyebHbIM nnaHoMm npu
nocnegoBaTenlbHOM U3y4YeHUU TeM OUCLMNIUHBI.

MpakTnyeckne 3aHATMA NO3BONAKOT pas3BMBaTb Yy 00y4alLIMXCA TBOPYECKOE TeopeTude-
CKOe MbILLUNIEHNe, YMEHNE CaMOCTOATENbHO U3y4aTb NUTepaTypy, aHanuanposaTb NPaKTUKY; yyaT
4eTKO (POPMYNMPOBaTb MbICfb, BECTU ANUCKYCCUIO, TO €CTb MMEIOT UCKIMIOYUTENBHO BaXXHOE 3HaYe-
HWe B pa3BUTUN CaMOCTOATENBHOMO MbILLIEHUS.

B xoge noaroToBKM K MPaKTUYECKMM 3aHATMAM 00y4aroLWmMMca peKoMeHayeTCcs U3yunTb Oc-
HOBHYIO nuTepaTtypy, O3HaKOMUTbLCS C OOMNOMHUTENbHOW nuTepaTypon. [pn aTom cnegyeT ydecTb
pekoMeHgaumu npenogaesaTtens u TpeboBaHus y4yebGHoM nporpaMmmbl. PekomeHagyeTca Takke Oo-
pabaTbiBaTb CBOM KOHCMEKT NeKuun, Aenas B HEM COOTBETCTBYOLLME 3anucy U3 nutepaTypsbl, pe-
KOMEHLOBaHHOW npenogaeaTeniemM 1 NpeaycMoTpeHHoM paboyen nporpamMmmon.

B cBA3M C Tem, 4TO aKTMBHOCTb OOy4YaloLerocs Ha MpakTUYeCKUX 3aHATUAX ABMASETCS
NpeaMEeTOM KOHTPOMS ero NpPOABWKEHWSI B OCBOEHWMM Kypca, TO MOArOTOBKA K TakUM 3aHATUSIM
TpebyeT OTBETCTBEHHOIrO OTHOLLEHUS.

PeweHne 3agay — BbinonHeHne obyyarowmnmmca Habopa nNpakTuyYeckux npeameTHon obna-
CTM C Lenbio BbipabOTKM HABbIKOB MX PELUEHMS.

Mpexae Yem NPUCTYNUTL K PELLEHNIO 3aaay, obyyatoLemMycs Heo6xoaMMo 03HAKOMUTBLCA C
COOTBETCTBYIOWMMM pasgenaMmm nporpaMmmMbl AUCUMNANHBI NO y4ebHOW nuTepaTtype, pekoMeHOo-
BaHHOW NPOrpaMmoin Kypca; nonyyuntb OT npenogasaTens uHgopmauumio o0 nopsgke nposegeHns
3aHATUS, KPUTEPUSAX OLIEHKN pe3yrnbTaToB paboThl; NONy4YMTb OT npenogaBaTenis KOHKPEeTHoe 3a-
AaHne n nHOopMauuio O CpoKax BbIMOMHEHUS, 0 TpeboBaHUAX K odopMneHuio n dopme npea-
CTaBfeHusi pe3ynbTaToB.

Mpn BbINONHEHMM 3aaHUsA HeO6XO04MMO MPMBECTU pPa3BEPHYTblE MOACHEHMA Xo4a pelue-
HUS 1 NpoaHanuanpoBaTb MONyYeHHble pesdynbTaTthbl. [1pn HeobxoanumMocTn obyvatomecss UMeroT
BO3MOXHOCTb 3a4aTb BONPOCHI NpenogasaTterto No TPyAHOCTSAM, BO3HUKLUMM NPY peLleHnn 3agavy.

CamocTosTenbHass pabota oOy4arowerocss ABNSETCS OCHOBHbIM CPEACTBOM OBMadeHus
y4yebHbIM MaTepuanom Bo BpeMsi, cBO6oaHOe OT obsa3aTtenbHbiX y4ebHbIX 3aHAaTun. CamocTos-
TenbHas paboTta obyyarolleroca Hag ycBoeHnem yyebHoro matepuana no yyebHowm gucuunnuvHe
MOXET BbIMOSIHATLCS B OMONMOTEKE yHMBEPCUTETA, YYEOHbBIX KabMHETaX, KOMMNbIOTEPHBIX KIaccax,
a Takke B JoMallHuX ycnosuax. CogepxaHme camocToaTenbHON paboTbl obyyatolieroca onpeae-
nsetcs yyebHon nporpaMmont AUCUMNAMHBI, METOANYECKUMN MaTepuanamm, 3agaHusamMmn n ykasa-
HUSMW NpenogasaTens.

15. NepeyYyeHb OCHOBHOW U [ONONHUTENbLHOW NUTEPaTYpPbl, PECYPCOB UHTEPHET, He-
06xoAnMBbIX ANs 0CBOEHUSI QUCLUMNIIUHDI

a) OCHOBHag nuteparypa:

Ne n/n | MICTOYHMK

Bbicluast MaTemaTtumka Anst 9KOHOMMUCTOB : y4ebHuk / H. L. Kpemep, B. A. lNMyTko, N. M. TpuwwuH,
M. H. ®pugmaH ; pea. H. L. Kpemep. — 3-e n3g. — Mockea : KOHntn-fana, 2017. — 482 c. :

1. | rpad. — (3onoTton dhoHA poccuinckmx y4ebHmkoB). — Pexxum gocTyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684732 (nata obpaweHus: 15.04.2025). — ISBN
978-5-238-00991-9. — TeKCT: 3NIEKTPOHHbIN.

BanawvH, K. B. Teopusi BeposTHOCTEN 1 MaTemMaTnyeckas ctatucTuka : ydebHuk / K. B. bBanguH,
B. H. bawnesikos, A. B. Pykocyes. — 6-e u3g., ctep. — Mocksa : Jawkos n K°, 2023. — 472 c. :
2. | Tabn., cxeM., rpad. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=711028 (nata obpaiieHus: 15.04.2025). — bub-
nmorp.: ¢. 433-434. — ISBN 978-5-394-05335-1. — TeKCT: SNEKTPOHHbIN.
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KysHeuos, b. T. MatemaTuka : y4ebHuk / B. T. KysHeuoB. — 2-e n3g., nepepab. n gon. — Mocksa
: FOHuTtn-Adana, 2017. — 720 c. : nn., Tabn., rpad. — (Beiclwee npodeccnoHanbHoe obpasoBa-

3. | HMe. JkoHOMMKa 1 ynpasrneHune). — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684902 (nata obpawieHus: 15.04.2025). — brnb-
nmorp. B KH. — ISBN 5-238-00754-X. — TeKCT: 9NeKTPOHHbIN.

MaTtemaTuka : ydebHOe nocobue Ansi CTyAEeHTOB SKOHOMUYECKMX HanpasneHun : [16+] /
T. A. T'ynan, A. ®. fonrononosa, B. A. XXykoga [1 ap.] ; CTaBpononbCckuii rocyaapCTBEHHbIN

4 arpapHblii yHuBepcuTeT. — 6-e usa., nepepab. n gon. — Ctasponosnb : CTaBpononbCKuii rocy-

" | papcTBeHHbIN arpapHbin yHuBepceuteT (CTIAY), 2021. —YacTtb 1. — 92 ¢. : un., Tabn. — Pexum
pocTtyna: no nognucke. — URL.: https://biblioclub.ru/index.php?page=book&id=700858 (nata o6-
paiienus: 15.04.2025). — bubnuorp.: c. 91. — TeKCT: 3NEKTPOHHBIN.

0) gononHuTenbHasa nuTepartypa:
Ne n/n | MicTouHMK

1. | MuHopckun B.IN. C6opHKUK 3agady no Bbiclen matematuke.- M.: Hayka, 2005. — 352 c.

Kpemep H.LL. Teopus BeposiTHOCTEN N MaTemaTUieckas ctaTUcTuka:[y4eOHuK ons cTyq. By3OB,

2. | obyy. no akoH. cneu.]/ H.LU. Kpemep — Mockea: KOHUTW, 2010 — 550 c.- ISBN 978-5- 238-
01270-4.
mypmaH B. E. Teopus BeposiTHOCTEN 1 MaTemaTuUieckasi cTaTUCTUKa : y4ebHoe nocobue ans

3. | cryn. BysoB / B.E. T'mypmaH .— W3ga. 11-e, ctep. — M. : Boicw. wk., 2005 .— 478, [1] c. : un.,
Tabn. — MNpegm. ykas.: ¢.474-479 .— ISBN 5-06-004214-6.

'mypmaH B. E. PykoBOACTBO K peLueHnto 3agay no TeopuMn BEPOSTHOCTEN U MaTeEMaTU4ECKon

4. | ctatuctuke : yyebHoe nocobue ansg ctya. By3os / B. E. Tmypman .— W3ga. 10-e, ctep. — M. :
Boeicwas wkona, 2005 .— 403, [1] c. : un., Tabn. — ISBN 5-06-004212-X.

KanunuHa B. H. MaTemaTuyeckas ctatuctuka : [YuebHuk gna cpeg. cneu. yy4eb. 3aBeaexmn] /

5. | B.H. KanuHuHa, B.®. MaHknH .— 2-e n3g., ctep. — M. : Boicw. wk., 1998 .— 335, [1] c. : un. —
ISBN 5-06-003496-8 : 17.60.

Kpacc M. C. Matematuka Ans akoHoMu4deckoro 6akanaspuara : y4ebHuk ang cryg., obydy. no

6 HanpaBneHuto "OkoHoMUuKa" 1 3koH. cneuunanbHocTam / M. C. Kpacc, B.I1. YynpbiHoB ; Akag.

" | Hap. xo3-Ba npu lNpaeutensctBe Poc. Pegepaumm .— M. : [leno, 2005 .— 574, [1] c. : vn.,
Tabn. — bubnuorp.: ¢.568 .— MNpegM. ykas.: ¢.569-575 .— ISBN 5-7749-0404-0.

LnnayeB B. C. . Kypc Bbicwen matemaTtuku : y4ebHuk / B.C. Lnnayes ; nog pea. A. H. TuxoHo-

7. | Ba.— 2-e n3g., nepepab. n gon. — M. : NpocnekT : Benbun, 2004 .— 560 c. : un. — ISBN 5-
98032-337-6 (B nep.).

8 Lvnayes B. C. 3agayHuK Mo BbICLLIEN MaTeMaTuke : ydebHoe nocobue ans ctya. By3os / B.C.

" | WnnayeB .— 3-e n3g., ctep. — M. Bbicw. wk., 2003 .— 303, [1] c. : un. — ISBN 5-06-003575-1.

9 Kpacc M.C., YynpbiHoB B.I1. OcHOBbI MaTeMaTuKkn U ee NPUNoXeHns B 9KOHOMMUYEeCKoM obpaso-

* | BaHMK:YuyebHuKk — M.: U3a. «[deno», 2001. — 688c.

MeToanueckne ykazaHus Ans caMmoCcTOsATENbHON paboTbl CTYAEHTOB Mo Kypcy "MaTtemartuka"
[OnekTpoHHbIV pecypc] : ansa cTya. 1 Kkypca 3KoH. dhak. No HanpaeneHuam "MeHeaXMeHT" n

10. | "YnpaBneHue nepcoHanom". Y.1. Matematmyeckui aHanms / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwes, J1.A. lWuwknHa, C.C. WekyHckumx, A.A. KOpoBa] .— 3neKkTpoH. TeKkcToBble gaH..— Bo-
poHex, 2015 .— 76 c.

OcHoBbI MareMaTU4ecKoro aHanmaa : yuebHoe nocodue / [B.B. aBHuc u gp.] ; BopoHex. roc.

11. | yH-T .— BopoHex : UsgaTtensckuii gom BI'Y, 2017 .— 203 c. : nn., Tabn. — ABT. yka3aHbl Ha
obopote TnT. N. — bubnuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

MeToanueckne ykasaHus ONs CaMOCTOATENbHOW paboTbl CTyAeHTOB Mo Kypcy "Martematuka”
(JluHerHasa anrebpa n Teopusi BEpOATHOCTEN M MaTeMaTuveckas CTaTUCTUKa) [DNEeKTPOHHbIN

12. | pecypc] : Ana CcTyd. 2 K. 9KOH. ¢pak. no HanpasneHusMm "MeHempxkMeHT" u "YnpaBneHue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. NaBHuc. O.C. Bouwesa, J1.A. WnwknHa, C.C.
LLlekyHckux]] .— SneKTpoH. TekcToBble gaH. — BopoHex, 2015 . — 102 c.

B) MHCpOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTENbHbIE PECYPCHI:
Ne n/n | MICTOYHMK

1. | BoHanbHasg Hay4Has 6ubnmoTeka BI'Y https://www.lib.vsu.ru/

2 https://edu.vsu.ru/ — obpasoBaTenbHbii MopTan «3NeKTPOHHbIN  yHMBepcuteT BIY»/LMC

* | Moodle

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

4. | 3BC YHuBepcuTteTckas 6ubnuoteka online https:/biblioclub.ru/



https://biblioclub.ru/index.php?page=book&id=684902
https://biblioclub.ru/index.php?page=book&id=700858
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/
https://edu.vsu.ru/
https://biblioclub.ru/index.php?page=book_red&id=236489

16. NepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust Ans CamoCcToATeNIbHOMN paboTbl
(y4ebHo-memoouyeckue pekomeHdayuu, nocobus, 3adaqyHuKku, Memodu4yecKkue yKkalaHusi
10 8bINMOSIHEHUIO Mpakmu4yeckKux (KOHmMposibHbIX) pabom u dp.)

Ne n/n McTOYHMK

OcHoBbI MaTeMaTU4YeCKOro aHanusa : y4ebHoe nocobue / [B.B. aBHuc u ap.] ; BopoHex. roc.

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

MeToanyeckue ykasaHus Ansi CaMOCTOATENbHOM paboTbl CTyAeHTOB Mo kypcy "Martemartmka"
[OnekTpoHHbIA pecypc] : ons ctyd. 1 Kypca 9KoH. hak. no HanpasneHusMm "MeHemKMeHT" v
2. | "Ynpaenexue nepcoHanom”. Y.1. Matematmdeckuin aHanus / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwes, JI.A. WuuwknHa, C.C. WekyHcknx, A.A. KOpoBa] .— O3neKkTpoH. TEeKCToBble AaH..—
BopoHex, 2015 .— 76 c.

MeToanyeckne ykazaHus Ans caMmocTosiTeNbHON paboTbl CTYAEHTOB Mo Kypcey "MaTtematuka"
(JlnnenHaga anrebpa n Teopusi BEPOSATHOCTEN U MaTeMaTUYECKas CTaTUCTMKA) [ONEKTPOHHbIN

3. | pecypc] : ans cTtyd. 2 K. 9KOH. dhak. no HanpasneHuam "MeHeKMeHT" u "YnpaBneHue nepcoHa-
nom" / BopoHex. roc. yH-T ;[ cocT. : B.B. [JaBHuc. O.C. Bouweea, J1.A. WnwknHa, C.C. LekyH-
cknx]] .— ONeKTpoH. TEKCTOBbIE AaH. — BopoHex, 2015 . — 102 c.

17. Obpa3soBaTenbHble TEXHOSIOrMU, UCNONb3yeMble NpuU peanusaumm yyebHom auc-
LUNNKUHbI, BKIOYasa QUCTaHLUMOHHbIEe obpa3oBaTtesnibHble TexHonorum (QOT, anek-
TpoHHOe oby4eHue (J0), cmewaHHOe O0Oy4YeHue):

AvicumnnuHa peanmsyeTcs C aN1IeMEHTAMUN 3NEKTPOHHOTO 06y4YEeHUsA U OUCTAHLMOHHbIX TEX-
HOITOrMI B paMKax anekTpoHHoro kypca: ((3K) b1.0.12 Matemartuka ang Hanpasnexusi 38.03.02
MeHeoKkMmeHT 1, 2, 3 ceMecTpbl), pa3MeLLEeHHOro Ha nopTane «NeKTPOHHbIN yHuBepcuTeT BITY»
https://edu.vsu.ru/course/view.php?id=10612 BKMO4YaET y4eOHbIE MaTepuanbl 41 CaMOCTOATENTbHON
paboTbl 06y4YaLWmXCs, a Takke obecneuynBaeT BO3MOXHOCTb NPOBEAEHUSA KOHTAKTHbIX Ya-
COB/ayANTOPHbIX 3aHATUI B PEXUME OHNaWH.

18. MaTepunanbHoO-TeEXHU4YECKoe obecneyeHne ANCUUNIIUHDI:

CneunanusmpoBaHHasa mebernb CTonbl, CTynbs, AOCKa, HOYTOYK, MPOEKTOop, 3KpaH Ans npoekTopa
HacTeHHbI, WHDMI-npnemHuk, r. BopoHex, yn. Xonb3yHoBa, 428

MomelleHne onst caMmocToATENbHON paboThbl, OCHALLEHHOE KOMMBbIOTEPHON TEXHUKON C BO3MOXHO-
CTb0 NOAKMNOYEHUSA K ceTn «IHTepHeT» 1 obecnedyeHnemM JOCTyna K ANEeKTPOHHOW MHPOPMaLMOH-
Ho-obpa3soBaTtenbHon cpege BIY: CneumanunanpoBaHHasi Mebenb, KOMMbLIOTEP C BO3MOXHOCTbBIO
noakntoyeHus Kk cetn "MiHtepHeT"

19. OueHou4HbIe cpeacTBa ANns NPoBeAeHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKN OCBOEHMS obydarolmMmuca ydeGHoro maTepuana onpegensiercs
coaep)aHMeM creayloLwmx pasaenos ANCLUMMNIUHBILL

Ne HanmeHoBaHue pasge- Komne- ViHankatop no-
CTUXEHMNS KOM- OueHouYHbIE cpeacTBa
n/n na aucuunnuHbl TeHUms
neTeHumu
1. | BekTopbl 1 Matpuubl.
5 Cuctembl NIMHENHbIX OrK- 2 OnK-2.2 KoHTponbHas pabota Ne 1
" | ypaBHeHUN.
3, | MNpegen dyHKUMN OrnK-2 OnK-2.2 KoHTponbHas pabota Ne 2
[MpomexyToyHas aTTecTauus MepeyeHb BONPOCOB K 3a4eTy
dopma KOHTpOIs — 3a4eT MpakTuyeckoe 3agaHue
OndepeHunansHoe
5. | ncuucnenme dyHKUMM
OAHON NEPEMEHHON. OrnK-2 OrnK-2.2 KoHTponbHas pabota Ne 3
MpumeHeHne andde-
6. | peHumansbHOro ucyuc-
NIEHUS K UCCrIeJOBaHUIo



https://edu.vsu.ru/course/view.php?id=10612

WHankaTop po-
CTUXEHMNS KOM- OueHouHble cpeacTBa
neTeHuum

Ne HaumeHoBaHue pasge- Komne-
n/n na gucuunnivHbl TeHUmnA

YHKLNIN

HeonpeneneHHbi NH-
Terpan
OnpepneneHHbl nHTe-
rpan

HecobcTBeHHbIE UHTE-
rpanbl

OnK-2 OnK-2.2 KoHTponbHas pabota Ne 4

[MpomexyToyHasa aTTecTaums MepeyeHb BONPOCOB K 3a4eTy
dopma KOHTpons — 3ayeT MpakTuyeckoe 3apaHue

®YHKUMN MHOTUX nepe- OnK -2 OnK-2.3 KonTponbHas pa6ota Ne 5
MEHHbIX

10.

OcCHOBHbIE TEOPEMBI
TEOpUM BEPOATHOCTEWN.
Cny4yanHble BENUYMHBI
1 cnocobbl NX 3agaHusl.
12. | Yncnosble xapakrepu-
CTUKM CryYanHbIX BENW-
YUH.

OcHOBHbIe 3aKOHbI pac-
13. | npegeneHus.

11.

ONnK-2 OnK-2.3 KoHTponbHas pabota Ne 6

Crartuctmnyeckoe onu-
caHuve pe3ynbTaToB
HabnaeHun.
Cratuctnyeckue meto-
bl OLIEHKN NapaMeT-
poB.

lMpoBepka craTucTunye-
CKUX rmnoTes.

14,
OrnK-2 OrnK-2.3 KoHTponbHas pabota Ne 7

15.

lMpomexyToyHas aTTecTauus MepeyeHb BOMPOCOB K 9K3aMeHy
dopmMa KOHTpOnsi — 9K3aMeH MpakTuyeckoe 3agaHue

20. TunoBble OLEHOYHbIE cCpeaAcTBa U MeToAMYeCKUe matepuanbl, onpegensowme
npouenypbl OLleHUBaHUA

20.1. TeKyyM KOHTPOSb yCneBaeMocTun

KoHTponb ycneBaeMocTn No AUCUMMNIIMHE OCYLLECTBMNSETCA C MOMOLLbIO CNeaytoLmX OLEHOYHbIX
CpeacTB: KOHTpOnbHOM paboTtbl Ne1 — 7.

Mpumep BapraHTa KOHTPOSIbHOM paboTbl Ne 1.

1. BblumcnuTb Bbipaxerne: X = B-C' - D — A°

32 4 2 3 0
A=|1 0 3|,B=(-3 2 4),C=(3 2 -5),D=[0 -1 3
2 10 2 11

7 13

2.Bbluncnntb onpegenutens: ‘A‘ =

A O W N
N W o =
~J
[\




3. PewunTb MaTpuUyHOE YypaBHeEHWe,

2 1 4
X3 2 4
2 1

4. Hangute obLiee pelueHne B BEKTOPHOM dOpPME ANl CUCTEMbI YPaBHEHUN:
3x, —x, +3x; +2x, +5x, =6

1 1

_— 0 =

HanTtn npegenbl yHKUMIA:

1

_— = O

-1 3 4
2 3 -1)

5x, —=3x, +2x, +3x, +4x5, =7
X, —3x,=5x;, —Txs=-4 '
Tx,—5x, +x; +4x, +x,=6

5. Hangute cob¢cTBEHHbIE 3HaYEHUS 1 COBCTBEHHLIE BEKTOPLI MaTpuULbl

0

1
1
1

5-3x* —3x°

im
oo 2x° +4x? + 5x

x—1

C JIx+3-2Vx
lim

x—1

5. lim(x —Dctgnx
x—l1

1. Hantv nponsBoaHyto yHKUUKU Y

— 2c0s3 (4x)

BbI4YAUCIINB o6paTHy+o maTtpuly MeToaom

Mpumep BapuaHTa KOHTPONLHOM paboTbl Ne 2.

aycca:

3. lim -
x>0 /14 xsin x —cos x

57 -1

x—0 X

1+3+5+...+(2n-1)

4. lim

6.1im

n—»0

Mpumep BapuaHTa KOHTPONbHOM paboTbl Ne 3

2. WccnepoBaTb OyHKLMIO U MOCTPOUTL rpadounku.

1) y=

HanTtn nHterpansl

" xdx
4+ x°

3
X

x> =3

Mpumep BapuaHTa KOHTPONbHOW paboThkl Ne 4

2) |

3)Ix4+2x N
x2+1
5x—-14
5) |

dx 6

x'—x?—4x+4

2) y=x+2+-x.

2 2
x“e " dx

dx
1+2cos” x

N3nt +n’

dx
)|
(x=DVx” +3x+1



1 ©
7)jx\/4—x2dx 8) | dx
0

11+)C2

Mpumep BapmaHTa KOHTPONbHOM paboTbl Ne 5
Haitv audbcbeperuman dymkumm 1 = x” + 2 +cos’(x°z).

2. Hawitn guddepeHuman BToporo nopsiagka U = )c3y2 +sin x + 5cos V.

3. Haitu gudpdepeHuman nepsoro nopsigka dyHkumn f(x, y,z) =z —xy + e B Touke M(1, O,

zX
1).

. aZ aZ 2 u? v

4. Hantu a— 8_ Ans pyHKUMM z =+/2xy+x° ,roge x =2" +cosv, y=ctgu+2".
u A%
5. HaiTin aKcTpeMyM byHKUMM Z = X~ + 8y3 —6xy+1.
1 I 1
6. Haintn skcTpemym oyHKUMKM Z = X + ) Npu yCroBum —t—= 5
Xy

Mpumep BapuaHTa KOHTPONbHOM pa6oTbl Ne 6

1. [Oetanun npoxogaT Tpu onepauun obpaboTku. BeposaTHOCTb nosiBrieHnss 6paka BO Bpems
nepson onepaumm pasHa 0,02, stopon — 0,03, Tpetbenn — 0,02. HanTM BEpOATHOCTb
BbIXxOA4a CTaHAapTHOW AeTanu, cumTasa nosineHve 6paka BO BpeMsi OTAENbHbIX onepauui
HEe3aBNCUMbIMW COObLITUAMM.

2. COopLlwumk nony4mn Tpu Kopobku aeTtanen, M3roToBneHHbIXx 3aBogom Nel n aBe Kopobku,
N3roToBneHHbIX 3aBogom Ne2. BeposiTHOCTb TOro, 4To CTaHAapTHas AeTanb U3roToBMeHa
3aBogom Ne1, paeHa 0,8, 3aBogom Ne2 — 0,9. CopLumk Haygady M3BIeK getanb U3 Hayrag
B35ATOM KOPOOKW. HanTn BEpOSATHOCTb TOr0, YTO M3BJIEYEHHAN AeTanb CTaHAapTHA.

3. Yemy paBHa BepOATHOCTb P HACTynneHusa cobbiTus B Kaxgom w3 39 He3aBUCUMbIX
UCMbITAHUIN, €CNU HaMBEPOSITHENLLEE YNCIIO HACTYMNEHUA COObLITUS B 3TUX UCMbITAHUAX
paBHa 257?

4. Kaxabli U3 ABYyX CTPENKOB AenaeT no ABa BbICTpena no MuweHn. BepoaTHOCTb nonagaHms

B MULIEHb N5 nepBoro crpenka pasHa 0,8, a ana stoporo 0,9. CocTtaBuTb 3aKOH pacnpege-

nexHuns obLuero yMcna nonagaHum.

5. HenpepbiBHas cnyyaiiHas BenuumHa X 3agaHa auddepeHumanbHoln dyHKUmeh pacnpe-
0, npu x <1
3x* —2x .
penenns f(x)=4———,npul<x<4. TpebyeTca HaWTU 3HaAYeHWe NapamMmeTpa c; UHTe-
c

0, npu x >4
rpanbHyl0 yHKUMIO pacnpegenenvs F(x); matematuyeckoe OXvaaHue v AMCNepCcuo Cry-

YyarHon BenuymHbl X .

Mpumep BapmaHTa KOHTPOSIbHOW paboTbl Ne 7

3apava 1. B aeapumrHon cnyxbe »KKX kpynHoro ropoga no cxeme 6ecnoBTOPHOM COBCTBEHHO-
cny4ariHon BbiGopknM oTobpaHo 60 aHen npoweawero roga. [lpy aTOM nMonyyeHbl cneaywowme
JaHHble O KONMYeCTBE BbI30BOB B [AEHb:

Yucno BbI-

30BOB B meHee 20 20-30 30-40 40-50 6onee 50 Bcero
JeHb




Konnyectso
aHen

HawnTtu: a) rpaHuubl, B KOTOPbIX C BEPOATHOCTLIO 0,95 3akntoyeHo cpegHee YMcno BbI30OBOB B AEHb;
©) BEPOATHOCTb TOro, YTO AONA OHEN B NpedblayLeM rogdy, B KOTOPbIX YMCMO BbI3OBOB Obifno 60-
nee 30, oTnnMyaeTcs oT BbIOOPOYHOM OONN TakMX BbI30BOB He Goree yem Ha 0,1 (no abcontoTHON
BENUYNHE);

B) 06bem 6ecrnoBTOPHON BbIGOPKM, MPY KOTOPOM Te XKe rpaHuLbl ANs CpeaHero Ymcna Bbi30BOB B
OEHb MOXHO rapaHTupoBaTtb ¢ BeposiTHocTbio 0,9901.

3apava 2. o gaHHbIM 3agadn 1, nCnonb3ys KpUTepumn ;(2 - Munpcona, Npn ypoBHE 3HAYNMMOCTHU
a =0,05 npoBepuTb rMNOTE3y O TOM, YTO CriyYariHasi BeNuMYMHa X - YUCNO BbI3OBOB B [1€Hb —

pacnpegeneHa no HopmarnbHOMY 3akoHy. MoCTPoOUTb Ha OQHOM YepTexe rmcTorpaMmMy amnMpuye-
CKOro pacrnpeneneHnst 1 COOTBETCTBYHOLLYIO HOpMaribHYO KPUBYIHO.

OnucaHme TexXHONOrMM npoBeaeHuns

KoHTponbHas pa6oTta Ne 1. Oby4atowmecs BbINOMHAKOT BblgaHHbIE 3a4aHUS KOHTPONbHOM
paboTbl No BapnaHtam B TeveHne 80 MUHyT.

KoHTponbHasa paboTta Ne 2. Obyyatowmecs BbINOMHAIOT BblAaHHbIE 3a4aHNSA KOHTPOSbHOM
paboTbl Mo BapnaHTam B Te4eHne 60 MUHyT.

KoHTponbHas pa6oTta Ne 3. Obyyatowmecs BbINOSHAKOT BblgaHHbIE 3a4aHUS KOHTPONbHOM
paboTbl No BapnaHtam B TeveHne 80 MUHyT.

KoHTponbHas pa6oTta Ne 4. Obyyatowmecs BbINOSHAOT BblgaHHbIE 3a4aHUS KOHTPONbHOW
paboTbl No BapnaHTam B TedeHne 80 MUHyT.

KoHTponbHasa paboTta Ne 5. Obyvatowmecs BbINOMAHAIOT BblAaHHbIE 3a4aHNSA KOHTPOSbHOM
paboTbl No BapnaHtam B TeveHne 80 MUHyT.

KoHTponbHas pa6oTta Ne 6. Obyyatowimecs BbINOSHAOT BblAaHHbIE 3a4aHUS KOHTPONbHOM
paboTbl N0 BapnaHtam B TedeHne 80 MUHyT.

KoHTponbHas paboTta Ne 7. Obyyatomecs BbINOMHAKT BblgaHHbIE 3a4aHUA KOHTPOMbHOM
paboTbl No BapnaHtam B TeveHne 80 MUHyT.

TpeboBaHUA K BbINOMHEHUIO 3aA4aHUN (UMK LWKaNbl U KPUTEPUUN OLLEHUBaAHUA)

KoHTponbHasa pa6oTta Ne 1. Kputepnem oueHuBaHMS OTBETOB Ha KOHTPOSbHYK paboTy
ABnseTcs oueHka. LLkana oueHmMBaHUA KOHTPONbHOW paboThbl:

OLIEHKa «OTMIMYHO» BbICTaBMseTCA 0by4valoLLeMyCs, €CnNn BEPHO peLLEHbl BCe NpeasioKeH-
Hble 3aga4x, BO3MOXHO AoMyLLeHa ogHa BbluMcnnTenbHasa ownbka;

OLIEHKa «XOpOoLUO» BbICTaBnseTcs obydatollemycs, eCnm BEpPHO peLUeHbl YeTbipe U3 naTu
npeanoXeHHbIX 3agadv, UnNu peLlleHbl Bce 3agayum, HO AonyLleHbl OLNGBKN B Xo4e peLleHuns;

OLeHKa «yQoBMNeTBOPUTENbHOY» BbICTaBNAETCHA 00yyaloLemMycs, eCrnv BEPHO peLLeHbl ABe C
MOSIOBMHON M3 NATU NPEeafiIoKEeHHbIX 3a4a4, a peLleHre ocTanbHbIX 3a4ay He NPUBEAEHO UMK OHU
peLueHbl ¢ rpydbiMu OLLIMBKamu;

OLEHKa «Hey[oBNeTBOPUTENbHO» BbICTABNSAETCS oby4varolemMycs, ecnv peleHo MeHblue
ABYX C NOMIOBMHON 3a4ay unu B LIENIOM BCe 3afaun peLleHbl HEBEPHO.

KoHTponbHasa pabota Ne 2.. Kputeprvem oueHuBaHWS OTBETOB Ha KOHTPOMbHY paboTy
aBnsaeTcs oueHka. Lkana oueHMBaHWs KOHTPOSbHOW paboTbl:

OLEeHKa «OTIMYHO» BbICTABNAETCS 00y4atoLLeMycs, eCnn BEPHO peLleHbl BCE NpeanoXeH-
Hble 3a4a4yn, BO3MOXHO JONYyLLEeHa O4HAa BblUMCNUTENbHAs OWNOKa;

OLIEHKa «XOPOLUO» BbICTABMSAETCS obyyarowemMycs , €Cnn BEPHO peLleHbl NSTb U3 LWeCTu
npeanoXeHHbIX 3aga4y, v peLleHbl BCe 3aayn, HO A0oNyLeHbl OLIMOKM B X04e peLleHus:;

OLEeHKa «yOOBNEeTBOPUTENBHO» BbICTaBNSETCA 00yyaloLemMycs, eCnvm BEPHO peLleHbl Tpu
N3 LWeCTn NpeasioKEHHbIX 3aaY, a peLleHne ocTanbHbIX 3a4a4 He NPUBEAEHO UM OHW pPeLLEHbl C
rpy6biMn owmbkamu;

OLEHKa «Hey[oBneTBOPUTENbHO» BbICTABNSAETCS oby4varolemMycs, ecnv pelleHo MeHblue
Tpex 3agad unu B LEnoM Bce 3agaudn pelleHbl HEBEPHO.



KoHTponbHasa pabota Ne 3.. Kputeprvem oueHvMBaHWS OTBETOB Ha KOHTPOSbHYIO paboTy
aBnsaeTca oueHka. Lkana oueHMBaHWst KOHTPONbHOW pPaboThl:

OLeHKa «OTMMYHO» BbICTaBnseTcs obyyarolemMycs, ecrnvm BepHO BbIMOSIHEHbI BCe Npeaso-
XXEeHHble 3a4aHuns, BO3MOXHO AONyLeHa 04Ha BbluUCnMTenbHas owmubka B 3agaHum 2.

OLeHKa «XOpOoLlO» BbICTaBMsieTCa obyyarowemMycs, ecnm BepHO BbINOMIHEHO NepBoe 3aa-
HMe, BO BTOPOM 3a4aHuKn UCCreoBaHbl U MOCTPOEHbI rpadmKkn 060MX PYHKLUMIA, OHO LONYLLEHbI
OLNGKN B XO4€ peLleHUs;

OLEHKa «yOOBNEeTBOPUTENBHO» BbICTaBNsieTCA 0Oy4aroWemMycsi, eCnn BEPHO BbINOSTHEHO
nepBoe 3ajaHue, BO BTOPOM 3aJaHuUM BEpPHO MCCredoBaH M NOCTPOEH rpadouk TOMbKO OOHOM
PYyHKLUUMY,

OLEeHKa «HeyaoBMneTBOPUTENbHO» BbICTaBrseTca oby4varllemMycs, ecrnv He BbINOSIHEHO
nepBoe 3ajaHue, UNn ecnun HeT BEPHOro UCCredoBaHUs N He NMOCTPOEHbl rpadduMku HU OOHOW U3
NpeanoXeHHbIX QYHKLWA.

KoHTponbHas pa6oTta Ne 4. Kputeprmem oueHnBaHMUs OTBETOB Ha KOHTPOJSIbHYH paboTy
aBnsaeTca oueHka. Lkana oueHvMBaHWst KOHTPONbHOW PaboThl:

OLeHKa «OTNIMYHO» BbICTaBNSAETCS 00yYatoLLeMycs, eCnn BEPHO peLleHbl BCE NpeaioxeH-
Hble 3aJaHUs, BO3MOXHO A0oMyLeHa ogHa BblYMCnUTENbHasA OWwnbKa;

OLeHKa «XOpOLLO» BbICTaBnseTca 0byyaroLemMycs, eCnm BEPHO peLleHbl CeMb 13 Npeano-
XKEHHbIX 3a4a4, UK peLleHbl BCe 3aaun, HO AonyLeHbl OWNBKM B Xo4e peLleHus:;

OLEHKa «yOOBMEeTBOPUTENBHO» BbICTaBNAETCA 0byyaloLemMycs, eCnm BEPHO peLueHbl Ye-
Tbipe M3 BOCbMW MPEeasioKeHHbIX 3afad, a pelleHne OoCTarnbHbIX 3aday He NpUBEAEHO WS OHU
peLLeHbl ¢ rpybbiMn oimbkamu;

OLEHKa «Hey[oBNeTBOPUTENbHO» BbICTaBNSAETCS oby4varolemMycs, ecnv pelleHo MeHblue
YyeTblpex 3agay Unu B LEENIOM BCe 3aayn peLleHbl HEBEPHO.

KoHTponbHasa pa6oTta Ne 5. Kputepnem oueHuBaHMA OTBETOB Ha KOHTPOSbHYL paboTy
aBnseTcs oueHka. Lkana oueHMBaHWsi KOHTPONbHOW PaboThI:

OLEeHKa «OTSIMYHO» BbICTaBNAETCS 0OyyatoLLeMycs, eCnn BEpHO peLleHbl BCe NnpeaioxeH-
Hble 3aga4n, BO3MOXHO AoMNyLeHa ogHa BbluMcnnTenbHasa ownbka;

OLeHKa «XOpOoLUO» BbICTaBMAsieTCA 0by4valoLeMycsl, eCnnm BEPHO peLLeHbl MATb M3 LeCTn
npeanoXeHHbIX 3agay, v peLleHbl BCe 3aayn, HO AOoNyLeHbl OLNBKM B Xo4e peLleHus;

OLEeHKa «y[OBNEeTBOPUTENBbHO» BbICTaBNSETCA 00yyaloLemMycs, eCnim BEpHO peLleHbl Tpu
U3 LeCcTu NpeanioKEeHHbIX 3aay, a peLleHne ocTanbHbIX 3a4a4 He NPUBEAEHO UMK OHW peLleHbl C
rpy6biMn owmnbkamu;

OLEHKa «HeyaoBNeTBOPUTENbHO» BbICTABNAETCS oby4varolemMycs, ecnv peleHo MeHblue
Tpex 3agad unu B LEnoMm BCe 3agaun pelleHbl HEBEPHO.

KoHTponbHas pa6orta Ne 6. Kputepmem oueHnBaHuUs OTBETOB Ha KOHTPOSIbHYH paboTy
aBnsaeTca oueHka. Lkana oueHMBaHWs KOHTPOSbHOW PaboThl:

OLEeHKa «OTSIMYHO» BbICTaBNAETCS 00yyatoLLeMycs, eCnn BEpHO peLleHbl BCe NnpeaioxkeH-
Hble 3a4a4n, BO3MOXHO JONyLeHa O4Ha BblYMCNUTENbHAs OWNOKa;

OLEHKa «XOPOLLO» BbICTaBnseTca obyyatollemMycs, eCiv BEPHO peLleHbl TPU U3 YeTbIpex
npeanoXeHHbIX 3agay, v peLleHbl BCe 3aayn, HO A0oNyLeHbl OLWNBKM B Xo4e peLleHus:;

OLEeHKa «yOoBNeTBOPUTENbHO» BbICTaBnseTca obyyarLemMycs, ecriv BepHO peLleHbl ABe
N3 YeTbipex NpeanoXeHHbIX 3a4a4, a peLleHne ocTanbHbIX 3a4ay He NpMBeaEHO UM OHW peLUEHbI
¢ rpy6bimMu owmbkamu;

OLeHKa «HeyadoBeTBOPUTENbHO» BbICTaBnsieTca 0byyaroLemycs, eCrnv peLleHo MeHbLLe
OBYX 3aja4 unn B LIENOM BCe 3a4ayum peLleHbl HEBEPHO

KoHTponbHasa pa6oTta Ne 7. Kputepnem oueHuBaHMA OTBETOB Ha KOHTPOSbHYL paboTy
aBnsAeTca oueHka. Lkana oueHvBaHWst KOHTPOSbHOW PaboThI:

OLIEHKa «OTIMYHO» BbICTaBMseTCA 0Oy4valoLLEeMyCs, €CNU BEPHO peELLEHbl BCE MPEOSIOKEH-
Hble 3aga4n, BO3MOXHO AONyLLeHa ogHa BbluMcnnTenbHasa ownbka;

OLEHKa «XOpOLUO» BbICTaBNSETCS 00yyatoLemMycsi, eCnu peLleHbl BCe NpeanoXeHHble 3a-
4aun, HO AoNyLLEeHbl OLLIMOKN B XO4E peLleHmns:;

OLEeHKa «yOOBIEeTBOPUTESbHO» BbICTaBNAETCA 0byyatoLemMycs, eCnm BepHO pelleHa ogHa
13 NpeanoXeHHbIX 3a4a4v, a peleHne ocTarnbHbIX 3a4avy HE NPUBEAEHO UMW OHU pPeLleHbl C rpy-
ObIMU OLLUMDOKaMU;

OLeHKa «HeyadoBeTBOPUTENbLHO» BbICTaBnseTca obyyatoemycs, ecrnv pelleHo MeHbLLe
OLHOW 3a4ayun unu B LIENOM BCE 3a4a4u peLleHbl HEBEPHO.



TecToBble 3a4aHNA ANS NPOBEPKU TeKyLUeh ycneBaeMoCcTH

1.3AKPbITbIE 3A0AHUA
1.1.®dupmon nocrnaHa aBTOMAalLUMHA 3a Pa3nMYHbIMKM MaTepuanamm Ha Tpu 6asbl. BepoaTHoCTM
HanMuusa HY>KHOro mMaTepuana Ha nepson 6ase paesHa 0,9; Ha BTopon — 0,8; Ha TpeTben — 0,7.
BeposiTHOCTbL TOro, 4YTO TONbKO Ha OAHOM Ba3e He OKaXeTCH HY)KHOro Matepuana paBHa:
A) 0,398
B) 0,054
C) 0,504
D) 0,014
OtBeT: A) 0,398
1.2. Kakon pasmepHOCTbIO 40SMkHbI obnagate maTpuubl A 1 B, 4ToGbl MOXHO GbINIO OCYLLECTBUTL
nepemHoxeHne AB?
A) KonuyecTBo cToNbuoB MaTpuLbl A OMMKHO BbITb PABHO KONMYECTBY CTPOK MaTpuubl B;
B) pasamepHOCTb MaTpuL, MOXET ObiTb MPON3BOSIBHOM;
C) Konu4ecTBo CTPOK MaTpuubl A AOMKHO ObiTb paBHO KONMYECTBY CTONGLOB
D) konnyecTBO CTPOK MaTpuLbl A OMKHO ObITb PaBHO KONMMYECTBY CTPOK MaTpuLbl B
OTtBeT: A) KONM4YeCcTBO CTONOLOB MaTpULbl A JOMMKHO ObITb paBHO KONMUYECTBY CTPOK MaT-
puubl B
5-24

1.3 Matpuua A4 :[ i

33j BblpOXJEeHa Npn A paBHOM:
A)3

B) -1

C)2

D) 1,5

OTtBeT:A) 3

2
1.4 Wnterpan [(3x° —2x)dx paBeH
0

A)4

B)8

C)12

D)6

OTtBeT:A) 4

1.5. Ecnv A 1 B — gaHHble maTpuubl, MMeKLWmMe OOUHAKOBOE KOMMYECTBO CTPOK, NMPUYEM A —
KBagpaTHasi MaTpuua, TO peLleHneM maTpuyHoro ypaBHeHus AX = B aBngetcs:

A) X=A4"B

B) X=B4';

C) X=B'A,

D) X=B/A

Oteer: A) X =A4"'B

1.6 Mo oueHkam 3KCNepToB BEPOATHOCTU BAHKPOTCTBA ANA ABYX MPEeAnpuUsaTUn, NPOU3BOOALLNX

pasHOTUMHYO MPOAYKUWUIO, paBHblI cooTBeTcTBeHHO 0,2 n 0,18. Torga BepoOATHOCTb TOro, YTO
00aHKPOTUTCS TOMBbKO OQHO M3 NPeanpPUATUA paBHa:

A) 0,308

B) 0,036

C) 0,656

D) 0,288

Otgert: A) 0,308
1 0 1

1.7 Onpepenutens [0 2 0 |=0 npn a pasHoM:
1 0 8« -3

A) 0,5



B) 1

C)2

D) -0,5

OtBeT: A) 0,5

1.8. Kakoe 13 npnBeaeHHbIX yTBEPXKOEHUIN ABNAETCA HEBEPHbBIM?

A) Npu nepexoae 4Yepes TOUKY IKCTpeMyMa (PYHKUNA MEeHSAET 3HaK,;

B) npu nepexoae yepes TOYKY IKCTpPEeMyMa NPON3BOgHAA MEHSET 3HaKk;

C) B TOYKe aKkcTpeMyMa npoussogHas yHKumMm paBHa 0 unum He cyLlecTByeT;

D) B To4ke, B KOTOPOW NponsBogHas pasHa 0 nnn He CyLecTBYeT, MOXET He ObiTb 3KCTpeMyma.
OTBeT: A) npu nepexoae Yepes TOUKY IKCTpeMyMa PYHKLMA MEHSAET 3HaK

1.9 MaTemaTuyeckoe oxmaaHue cnydvaiHoin senuumibl Z =4X —3Y, ecrm M (X) =6,

M (Y) =35, acnyvaitnble BennumHbl X 1 Y Hesasucumbl pasHo
A)9

B) 39

C) 51

D) 69

OTtBeT:A) 9

1.10 Cuctema ypaBHEHUI Ha3blBaeTCs COBMECTHOWN, €CIn OHa:
A) nmeet xoTa 6bl 0O4HO peELLEHNE;

B) He nmeeT pelleHni;

C) cogoepxuT, No KpanHen mepe, ABa OAMHAKOBbIX YPaBHEHWS;
D) Bce ypaBHeHUs1 pasnunyHbl.

OTtBeT: A) MeeT XOTA Obl OOHO peLueHne

2. OTKPbITbIE 3A0AHUA
(xopoTkue)
2.1 BcTaBbTe BblYMCNEHHOE YMCNOBOE 3Ha4YeHune:

OuckpeTHasa cnydanHasg BenvynHa X 3afiaHa psaom pacnpegeneHus
X 2 5 6
P 0,2 0,1 0,7

MaTemaTtunyeckoe oxmganme M (X +7) paBHO

OTBeT: 12,1
2

22 [; x"—6x—-27

2 |lim————— paBeH
r>3 X2 +5x+6

OTBerT: 12

2.3 lNocnenoBaTenbHOCTL 3aaHa PeKyppeHTHbIM COOTHOLUEHUEM d,., =d, - d a=2,a,=5

n-17

npu n > 2. Torga YeTBepTbin YneH 3ToN NocneaoBaTelbHOCTU paBeH
OTtBeT: 50

2.4 Cuctema NMHENHbIX YpaBHEHWI, B KOTOPOM BO BCEX €€ ypaBHEHUAX CBOOOAHbBIE YNEHbI PaBHbI
HyIt0, Ha3blBaeTCH
OTBeT: ogHOpOAHOM

4
25Ecnm f(x)= x? — x* + 5x; To 3HaueHue npomasogHoil £ (1) pasHo

OTBeT: 3



2
n-+2 . .

2.6 ﬂaHa nocrieaoBaTesyibHOCTb —6 . L"|eTBe[:)TI:II/I 4YrneH 3Toun nocriegoBaTtesibHOCTU paBEH
n-+

OTBeT: 1,8

2.7 BepoATHOCTb TOro, YTO CTYAEHT He cOacT nepBbin ak3aMeH, pasHa 0,1; sBTopon — 0,3; TpeTun —
0,2. BeposaTHOCTb TOro, YTO CTYAEHT COACT BCE TPU 3K3aMeHa paBHa
OTBeT: 0,504

X o
2.8 [ns pyHKUMM y = c TOYKOWN paspbiBa SBMNAETCA TOYKa a, paBHasi
¥ —

OtBeT: 6

2.9 CKONbKO YeTbIpeX3HaYHbIX YMcerni MOXHO obpasoBatb 13 undp 0; 1; 2; 3, 4 ecnu undpbl B
yucne NoBTOPSOTCS
OTBerT: 500

4 J—
2.10 Mpwn kakom a hm5x+—3le§3:l.
o gx” —18x°+3 2

OTBeT: 10

Kputepum u wkanbl oueHnBaHUA:
[nsa oueHMBaHWA BbINONHEHWS 3a4aHui ncnonb3dyeTca bannbHasa wkana:
1) 3aKkpbITble 3aAaHMsa (TECTOBbIE, CPEAHUN YPOBEHb CITIOKHOCTU):
e 1 6ann — ykasaH BepHbI/ OTBET;
e (0 6annoB — ykasaH HEBEpPHbLI OTBET, B TOM YMCIIE YACTUYHO.
2) OTKpbITble 3a4aHUs (TECTOBbIE, NOBbILLEHHbIV YPOBEHb CITOXKHOCTU):
e 2 6anna — ykasaH BEpHbI OTBET;
o (0 H6annos — ykasaH HEBEpPHbLIN OTBET, B TOM YMCIIE€ YAaCTUYHO.

20.2. NMpomexyToyHas aTTecTaumsa

MpomexyToyHaa atrecTaumsa no OUCUMUMMMHE OCYLLECTBMNSETCA C MOMOLLbIO CReayoLwmnx
OLEHOYHbIX CPeaCTB:

— nepeYvYeHb BOMpPOCOB K 3a4€eTy, 9K3aMeHy.

— pe3ynbTaTbl NPOXOXAEHUSA TEKYLLUMX aTTecTauui — BbINONIHEHNE KOHTPOSbHbIX paborT;

- pe3ynbTaTbl BbINOMHEHUS CAMOCTOSATENbHOM paboThl.

lMpomMexyToyHast aTTecTaumsi NpoBOAUTCSH B COOTBETCTBUM C [1onoxeHneMm o NpoMexyTou-
HOWM aTTecTauun oby4yaroLmxcsa No nporpaMMmam BbicLiero obpasoBaHus.

MepeyeHb BONPOCOB K 3a4eTy, 3K3aMeHy:
1 cemecTtp

lNepeyveHb BONpoOCOB
MHoxecTBa. Onepaunn Hag MHOXeCTBaMMU.
OrpaHN4eHHOCTb MHOXECTBA. TOYHas BEPXHSS U HWXKHSASA rpaHu MHOXXecTBa. CBOMCTBO TOYHbIX
rpaHemn.
Teopema 0 CyLeCTBOBaHUN TOYHbIX FpaHen.
OTKpbITbIE, 3aMKHYTblE MHOXeCTBa. KoMNakTHOCTb MHOXecTBa. OToGpakeHue.
[MoHATME N-MepHOro BEKTOpa, OCHOBHbIE OnpeaeneHus.
Onepaunn Hag BEKTOpaMmn, OCHOBHbIE CBOMCTBa onepauui.
JInHeHas 3aBMCUMOCTb CUCTEMbI BEKTOPOB.
INlemma o0 nnHeNHoOM 3aBUCMMOCTU CUCTEMbI BEKTOPOB, CoAepXaller HyreBOoWn BEKTOP.
Jlemma 0 NHenHoM 3aBUCMMOCTU AnaroHanbHON CUCTEMbl BEKTOPOB.
O basunc 1 paHr cuctemMbl BEKTOPOB.

N —

—“°9°.\'.®.°":'>.°°
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18.
19.
20.
21.

22

24.
25.

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

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

41

. MaTpuubl. OCHOBHbIE NOHATUA U OnpeaeneHus.
12.
13.
14.
15.
16.
17.

Onepauun Hag matpuuamu. CBOMCTBa onepawmn.

Onpegenutens MaTpuLbl, CBOMCTBa onpeaennTens.

BbluncneHus onpegenutenemn 2-ro, 3ero 1 BbICLLErO NOPsIAKOB.

MoHATne obpaTHOM MaTpuLbl. Teopema O CyLeCTBOBaHUN N HAXOXAeHMM 0bpaTHOM MaTpuubl.
PaHr matpuubl. Beluncnenne paHra matpuubl ¢ noMoLlpbto npeobpasoBaHui [Maycca.

CNAY. Matpu4dHo-BekTopHas 3anuck CIIAY. MNonatne pewenunsa CIAY. Knaccndukauma CIAY
MO HanMYMIo peLlEHN.

Kputepun cosmectumoctn CJIAY (Teopema KpoHekepa-Kanenn).

MeTogbl pewenus CITAY kBagpaTHoro Buga (nxn)

MeTog Kpamepa

MeTtoa o6paTtHon maTpuubl

. MeTopg Naycca
23.

Pewenne CJIAY npsimoyronbHoro Bnga (mxn).O6Lwee pelueHne, 4acTHOE pelleHune, 6asmcHoe
peLLeHne, ONopHOE peLleHNe.

OpHopogHasa cuctema ypaBHeHMI. Teopema O CyLeCTBOBaHUN HETPUBMANBbHOMO PeLUEHS
(cnyyan, korga cuctema nxn).

Heobxoanmoe 1 gocrtatodHoe yCnoBme CyLLeCcTBOBaHMSA HETPMBUANIBHOMO PELLEHNSI CUCTEMbI
nxm.

dyHOoameHTanbHas cuctemMa peLeHnin ogHOPO4HOM CUCTEMbI YPaBHEHWN.

O6bLee peLLeHne CUCTEMbI YpaBHEHWI B BEKTOPHOM hopMme.

CobcTBEHHOE 3HAYeHME U COOCTBEHHbI BEKTOP MaTpULLbI.

CeowicTBa COOCTBEHHLIX BEKTOPOB MaTpULbl.

OpToroHanbHas 1 OPTOHOPMUPOBAHHASA CUCTEMbI BEKTOPOB.

OpToroHannsaums CMCTEMbl BEKTOPOB.

CobCcTBEHHbIE BEKTOPLI CUMMETPUYECKON MaTpuLbl. ANrOpMTM NOCTPOEHMSI OPTOHOPMUPOBAH-
Horo 6asuca.

MpuBeaeHve kBagpaTHOW MaTpuLbl K AnaroHanbHOMY BUAY.

OpToroHanbHble MaTpuubl. [OCTpoeHne OpTOroHansHON MaTpULbI.

MoHsTMe kBagpaTudHom doopmbl. CTaHAAPTHLIA U KAHOHUYECKNA BUAbI KBagpaTUYHOWM hopMbl.
MprBeaeHne kBagpaTUYHON POPMbI K KAHOHMYECKOMY BUAY.

MocnepoBartenbHocTW. [lencTBusa Hag HAMMW.

OrpaHu4eHHble 1 HeorpaHMYEeHHbIE NOCNea0BaTENbHOCTY.

BeckoHe4vHo manble, 6eckoHeyHo 6onblumne nocrnegoBaTensHOCTU. CBA3b MEXAY HUMMN.
CaowctBa BeckoHeYHO ManbIX NocneaoBaTenbHOCTEN.

Teopema 0 eANHCTBEHHOCTU Npeaena CXoasiencs nocneaoBaTeNlbHOCTMY.
Anrebpanyeckas cymma, nponssefeHne, YacTHoOe CXO4SALLMXCSA NocneaoBaTeNbHOCTEN.
lMpenenbHbI Nepexon B HEpaBEHCTBAX.

Teopema 0 Tpex NocrneaoBaTeNbHOCTSIX.

MoOHOTOHHbIE NocrnegoBaTENbHOCTH.

Yucno e.

Teopema 0 BMOXEHHbIX MPOMEXYTKaX.

2 cemecTp

MNepeyeHb Bonpocos
MonaTtne dyHkuun. Cnocobbl 3agaHus.
Mpegen dyHKkuun B Touke. MpaBbiv, NeBbiv npegensl oyHkumm (no MeriHe n no Kowwm).
Mpenen gyHkumMm Ha BeckoHeyHocTn (no MenHe n no Kowwn).
TeopeMbl 0 Npefenax yHKUuK.
MepBbIi 3aMevaTernbHbIN Npeaern.
BTopon samevaTenbHbI Npegen.
BeckoHeuHo manble n 6eckoHeyHo 6onblune yHKUnN. CBA3b MeXay HUMMU.
CpaBHeHne 6eCKOHEYHO MarbIX OYHKLNNA.
. HenpepbIBHOCTbL (hyHKLUMUN.
10. Toukn paspbiBa PyHKUMM (NepBOro poaa, BTOPOro poaa, yCTpaHUMbI paspbiB).
11. Teopema 06 apumeTnYeCcKnx CBONCTBAX HENPEPbIBHbLIX OYHKLNIA.

©CoOoNOOARWN >



12. Teopema o cB43u andpepeHUnpyeMocTn (pyHKUUN 1 CyLLLECTBOBAHMEM NPON3BOAHON.
13. CBsa3b HenpepbIBHOCTU 1 AnddepPEHLMPYEMOCTH.

14. OndpdepeHumnan dyHkumn. FeomeTpnyeckmii cmbicn anddepeHunana.

15. beckoHe4vHO manble, 6eckoHeuHo 6onblume yHKUMK. CBA3b MeXay HUMMN.

16. CBovicTBa 6€CKOHEYHO ManbIX YHKLUMNA.

17.MpaBuna cpaBHEHMA BECKOHEYHO ManbIX 1 6ECKOHEYHO BONbLUNX OYHKLINNA.

18. AnddepeHumnpoBaHne cyMmbl, pasHOCTU , NPOU3BEOEHUS N YACTHOro ABYX OYHKLNIA.
19. MpounsBogHble PYHKLNN

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

yv=log,x,a>0,a#1.
20. Teopema 0 npon3BogHON 06paTHON PyHKLMK.
_yv=a",a>0,a#l,
21. NpounsBogHble pyHKLNIA ]
y=arcsinx, y=arccosx, y=arctgx,, Yy =arcctgx.

22. ndbdepeHumpoBaHne CroxXHOM pyHKUNN.

23. Npuem norapmpmudeckoro anddepeHumnpoarus. MNponssogHas dyHKUUK
y=x%  aekR

24. .lMponsBoaHble BbICLUNX MOPSAOKOB.

25. .[InddepeHumansl BbICLUNX MOPSAKOB.

26. BospactaHue u yobiBaHMe hyHKUMM B TOUKE.

27. .lNoHATHe nokanbHOro akcTpeMyma yHkumMn. Heobxogumoe ycrnosue.

28. .Teopema Ponns.

29. .Teopema JlarpaHxa.

30. .Teopema Kowu.

31..YcnoBna MOHOTOHHOCTU PYHKLUMN Ha MHTepBarne.

32. .dopmyna Teunnopa.

33. .lNepBoe gocTaToOMHOE YCNOBUE IKCTPEMYMA.

34. .BTopoe goctaTo4yHOE ycrnoBme aKCTpeMyma.

35. .OkcTpemMym (pyHKLMM He anddepeHLnpyemon B LaHHON TOUKE.

36. .HanpaBneHue BbINyKNOCTU U TOYKM nepernba rpaduka pyHKuun.

37. .Heobxoanmoe ycrnosue To4ku nepernbda.

38. .JocTtaTouHOe ycrnoBue ToYkM nepernoda.

39. .AcumnToTbl rpacuka dyHkumn.[MoHaTue nepeoobpasHon. OCHOBHbLIE CBOWCTBA (Nemma,
Teopema).

40. lNoHATME HeonpeaeneHHoro NHTerpana.

41. MeTo4 3amMeHbl NepeMEHHON.

42. MeToa NHTErPUPOBaHMKS NO YacTAM.

43. OCHOBHbIE TUMNbI MHTErpanoB GepyLmnXcsa No YacTaMm.

44. Teopema 0 npeactaBrieHMM pauvoHanbHOW (PyHKUUKW B BUOE CYMMbI feMeHTapHbIX Apo-

Oeli ¢ HeonpedeneHHbIMK KoadbdrLMeHTaMu.
45. MeToa HeonpeaeneHHbIX KO3PULMEHTOB.
46. OCHOBHbIE TUMbI MHTErPanoB OT pauMOHarbHbIX OYHKLWNA.
47. VIHTerpupoBaHue TpUroHoMeTpuYecknx dyHKLNN.
48. VIHTerpupoBaHue HEKOTOPbIX MppaLVOHanbHbIX PYHKLUMNA.
49. NoHATUe uHTerpanbHOW CyMMbl. [eoMeTpUYeCcKUin CMbICTT.
50. NoHATHe onpegeneHHoro uHTerpana.
51. OcHoBHble CBOMCTBA ONpeAeNneHHOro HTerpana.
52. HTerpan ¢ nepemMeHHbIM BEPXHUM Mpeaenom.
53. dopmyna HbtoToHa-llenbHuua.
54. 3ameHa nepeMeHHbIX B ornpeaerieHHOM UHTerparne.
55. dopmyna MHTErpypoBaH1sa No YacTsaM B ornpeaerieHHOM UHTerpane.
56. MpnbnmxeHHoe BblYMCNEHNE ONpeaeneHHoro nHTerpana.
57. HecobcTBeHHbIe MHTerpanbsl ¢ 6eCKoOHeYHbIMU Npeaenamu.
58. HecobcTBEHHbIE MHTEerparnbl OT HEOrPaHUYEHHbIX (PYHKLMNA.
59. OnpegeneHne 4nMcnoBoro psga, YaCTUYHOM CyMMbl, CXOASLLIErocsa paga.
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61.
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63.
64.
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67.
68.
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15.
16.
17.
18.
19.
20.
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

. CBoWMCTBa CXOOALLMXCA YNCIOBbIX PSAOB.

Heobxoanmoe ycrnosune cxoguMocTh YNCNOBOro psaaa. FlapMoHu4eckmn psaa.
Heobxoanmoe n gocTatoyHoe YCNoBme CXOANMOCTU psaa C HeoTpuuaTenbHbIMU YrieHaMMu.
lNpu3aHak cpaBHEHUS.

MpusHak Jonombepa.

WHTerpanbHbin npuaHak Koww. Mpumep.

3Hakouepenytowmincs psag. MNpusHak Jlenbruua.

3HakonepeMeHHble pagbl, UX CXO0AMMOCTb. ABCOMNOTHAsA 1 YCNOBHas CXOAUMOCTb.
CteneHHble paabl.

Teopema Abens.

Teopema 06 MHTepBane cxoAnMMOCTU CTENEHHOro psaa.

Teopema 0 paguyce cXxoguMOCTUM CTENEHHOro psaa.

3 cemecTp
MNMepeyeHb BOnpocoB

MeTpuyeckne, NMHENHbIE, HOPMUPOBAHHbIE, EBKNUAOBLI MPOCTPaHCTBRA.
MoHATHE doyHKUMM N nepeMeHHbIX. [peaen yHKUMM N NEPEMEHHBIX.
HenpepbIBHOCTb (PYHKUUN N NEPEMEHHbIX.

HenpepbIBHOCTbL PYHKLMU N NEPEMEHHbIX MO OAHOM N3 NePEMEHHbIX.
HenpepbIBHOCTb CIOXHOW OYHKUWMN.

YacTHble Npon3BOAHbIE DYHKLUM N NEPEMEHHbIX.

OunddepeHumnpyeMocTb YHKUMN N NepeMeHHbIX.

OuddbepeHuman yHKUMN N NEPEMEHHbIX.

OnddepeHumpoBaHmne CROXHOM OYHKLMN.
. MpownseoaHas no HanpasneHuw. pagneHT.
.YacTHble Npon3BoaHbIE BbICLLUMX MOPSAKOB PYHKUUN N NEPEMEHHbIX.
. OndbhepeHuman sBToporo nopsgka yHKUUKU N NepeMEHHbIX.
. KBagpatunuHaa dopma. Kputepun Cunbectpa.
. JlokanbHbIN aKCTpeMyM (PyHKLMM N nepeMeHHbIX. Heobxoamnmoe ycrnosme nokanbHOro
3KCTpEMyMa.
[locTaToyHbIe YCNOBMS NTOKanbHOrO 3KCTpeMyMa PyHKUMN N NePEMEHHbIX.
HesBHble dyyHKuuK. MNponssogHasa HeIBHOM dOYHKLMN.
YCNOBHbIN 3KCTPEMYM.

MeToa MHOXUTenen JlarpaHxa.

MoHsaTME ncnbiTaHus. NpoCcTPaHCTBO ANIEMEHTAPHBLIX COOLITUN.
OnpeneneHune cobbITUiA. Buabl cobbiTuin. [leicTBua Hag cobbITUAMM.
Knaccuyeckoe onpegeneHne BepoATHOCTMU.

OTHOocuTEenbHasa 4YactoTta. YCTOMYMBOCTb OTHOCUTENBHOW YacTOThI.
Cratnctudeckas BEpOSATHOCTb.

"eomeTpuyeckasi BEPOATHOCTb.

BbluncneHne BepoATHOCTEN C UCNONb30BaHNEM KOMOUHATOPHbBIX CXEM.
IMpocTpaHCTBO anemMeHTapHbIX McxogoB. CobbIThe N ero BEpOSATHOCTb.
MoHsaTne 06 anrebpe MHOXeCTB 1 g-anredpe. Akcnomsl Konmoroposa.
lMoHATNE BEPOSATHOCTHOIO NPOCTPAHCTBA.

Teopema CnoxeHusi BEPOATHOCTEN A151 HECOBMECTHbIX COBLITUIA.

Teopema CnoxeHusi BEPOATHOCTEN A151 COBMECTHbIX CODbITUIA.
YcnoBHasa BEPOATHOCTb. Teopema YMHOXEHUA BEPOSATHOCTEN.
HesaBucumble cobbiTusA. Teopema yMHOXEHUSA ANS HE3aBUCUMbIX CODbITUN.
BepoaTHOCTb NosiBneHnst XoTst 6bl OAHOrO COBLITUA.

dopmyna NonHon BEPOSATHOCTN.

®dopmyna baneca.

HesaBucumble ncnoltaHns beprynnu. Teopema BepHynnu.
HanBeposiTHenLwee 4ncrno nosBneHnsa cobbiTua B nocnegoBaTeNlbHOCTU HE3aBUCUMbIX UC-
NbITAHWUIA.

®dopmyna NMyaccoHa.

MpubnuxeHHble popmynel MyaBpa-Jlannaca (nokansHas n nHterpansHas Teopemsl Myas-
pa-lNlannaca). Cnencteue nHterpansHon Teopembl Myaspa-J/lannaca.



40. NoHATue cnyyanHon BennyuHbl. JUCKpeTHbIE U HENPePbIBHbIE CyYanHble BEMNYUHbI.

41. Pap pacnpegeneHnsa AUCKpeTHON cryYanHoOm BennymHbl.

42. dyHKUMA pacnpeneneHnst Cny4yanHon BENIMYNHbI 1 ee CBONCTBA.

43.T1noTHOCTL pacnpedeneHnsi BepOSATHOCTEN HEMPEPLIBHOW CrydanHOW BENUYUHbLI N ee
CBOWCTBA.

44. MaTtemaTuyeckoe oxungaHue AcB 1 HeB. CBONCTBaA MaTeMaTUYECKOro OXXuaaHus.

45. Incnepcuns ace n Hee. CBOMCTBA ANCNEPCUMN.

46. Mopa, megnaHa, acCMMMETPUS, SKCLEeCC.

47.KsaHTnu. NoHATME NPOLEHTHOM TOUKN.

48. HayanbHble 1 ueHTparbHble MOMEHTbI CllyYalHbIX BESIMYMH, CBA3b MEXAY HUMWN.

49. BuHOMMarnbHbIN 3aKOH pacnpeneneHms.

50. N'eomeTpunyeckoe pacnpegeneHue.

51. T'unepreomeTpunyeckoe pacnpeaeneHue.

52. 3akoH lNyaccoHa.

53. PaBHOMEpPHbI 3aKOH.

54.Moka3aTenbHOe pacnpegeneHue.

55. HopmManbHbIn 3aKOH.

56. BbluncrneHne BepoATHOCTU nonagaHus cnyyYyanHowm BefIMYUHbI, NOgYNHEHHON HOPManbHOMY
3aKOHY, B 3afaHHbIA MHTepBan. [1paBuno «Tpex curmy.

57.MoHATne 3akoHa 6onbLUMX Ymcen.

58. HepaBeHcTBO YebhiweBa.

59. Teopema YebblilweBa.

60. O606LeHHasa Teopema YebbiweBa.

61. LleHTpanbHaga npegenbHasa Teopema.

62. l'eHepanbHasi COBOKYNHOCTb U Bblibopka. BbibopoyHoe pacnpeneneHue.

63. BapraunoHHbIv psa, ero xapaktepuctuku. 'metorpamma. MonuroH.

64. OMnupuryeckan yHKUUSA pacnpenernieHns n ee CBOMUCTBA.

65. Yncnoeble xapaKTepUCTUKM BbIBOPOYHOro pacnpedeneHus: BbIGopoyHoe cpedHee, BbliOOo-
poYyHasa aucnepcusi, MeamaHa, acMMMETPUS, KCLeCC, BbIBOPOYHbIE MOMEHTbI.

66. [NoHATne oueHkn napameTtpa. CBOMCTBA OLEHOK: COCTOSATENbHOCTb, HECMELLLEHHOCTb, 3-
(hEeKTMBHOCTb.

67. HTepBanbHble OLEHKM NapaMeTpoB pacnpeaenenuns. [loseputensHbli MHTEpPBan.

68. OueHkn ansa BbIDOPOYHOro cpeaHero 1 BbIGoOpoYHOM ANCnepcun.

69. Onucanue runotes. [pocTble 1 CRoXHbIE TMNoTe3bl. Hynesas v KOHKypupylowas runoTessi.

70. Kputepun npoBepKn CTaTUCTUYECKMX TMNOTES.

71.YpoBeHb 3HAYUMOCTUN U MOLLHOCTb Kputepud. OwmnbKkn nepsoro n BTOPOro poaa.

72.poBepka rmnoTes 0 3akoHax pacnpeaeneHus.

73. Kputepuin cornacus.

74.T1poBepka rmnoTes 0 paBeHCTBE CPEeAHNX U OUCIEPCUA.

MNMepeyvyeHb NpPaKTUYECKNX 3aQaHUN
1) Onpegenute crneayroline MHOXeCTBA:
a) nepeceveHne YETHbIX N HEYETHbIX YNCe;
6) nepecedeHe MHOXECTB LieNbIX N YETHbIX YNCETT;
B) 06beaMHEHNE MHOXECTB YETHbLIX M HEYETHbIX YNCEST;
) pa3HOCTb MHOXECTB LiefbIX M YETHbIX Yncen.

2) Oanbl Tpu muoxectea: A =[—2;8]; B=(-4;11); C =[0;9).
Hagute crepyiowme wmHoxectBa: ANBNC; (AUB)NC'; AUuBUC;
(AnByuC.

3) lMpoBepuTb rpadmyeckn cnpaBeqMBOCTb PaBEHCTBA:
(AUB)NC=(ANnC)u(BNC).

4) [MpoBepuTb rpadn4eckm cnpaBeanmBOCTb Creayowmnx PaBeHCTB:

1. AUB=BU A4;
2. (AUBNC=(ANC)U(BNC);

3.ANB=BN A4;



4.(ANB)NC=4An(BNC);
5.(AuB)UC=A4AU(BU(C);
6.(ANB)UC=(AUVC)N(BU()
7.(AUB) =ANPB;
8.(ANB)=A"UB';
9.(ANnB)\B=A4\B;
10.AN(BUC)=A\(A\B)N(4\(O);
1M1.(A\B)NnC=(ANnC)\(BNC);
12.ANBNC=A4\(A\(BN(C));
13.(ANCI\B=(ANnC)\(BNC);
14.(A\B)U(A\C)=A\(BNC);
15.(ANCYV(BND)=(AuB)Nn(CuD);
16.(B\C)U(B\A)=A4\C;
17.A\C=(A\B)U(B\(O);
18.(A\B)NC=(AnCO)\(BNC)=(ANC)\B;
19.(AUB)\C=(A4\C)u(B\C(C);
20.(ANBY UB=A4"UB,;
21. (AN B)\C=(A\C)n(B\C);
22.(AnD)u(BUD")) =(A"nD)yu (B UD);
23.A\(BNC)=(A\C)u(4UB);
24.(A\B)uC=(AvC)\B)U(BNC(C);
25.(A\B)\(C\D)=(A\(BuC)u(AnD)\B).
1. BbluncnnTb BoipakeHne X — ((A — B) # C)T * DT

3 5 1 3 2 4 2 1
A=11 2 1 B=(1{]3) C=(3 n) D=3 5 1)
3 5 0 2 1 0 1 2

2. BbluvcnuTe BoipakeHne X = (AB — 3CT)T

2 2 1 -3
A=13 B=(7 2 4) Cc=(3 2 -1
1 2 -1 0

3. Bbluncnurte Boipaxenne X = (ABC + 2D)T

2 3 -1 3 1 2 0
A=(—1 2 {]) B=(2) C=(2 5 1)D=(3 2 —5)
2 1 3 1 5 1 3

4. BobluvcnuTe BbipakeHne X = (AB)T + (CD)T



2 3 -1 4 2 1 3
A=|1 -1 0 B=|1 6 2| C=(2|D=02 -
2 3 0 0 2 3 4

5. Bblumcnure Bblpa)KeHVIeX = AB — BC + 5C

1 3)

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 3 3 4

2. Hamngute obpaTHyto MaTpuLy:

2 1 1 3 —4 5
A=(102) A=|4 -6 2
31 2 3 -5 -1

2 5 7 1 2 5
A=|6 3 4 A=|13 —4 7
5 -2 -3 -3 2 =5
2 2 3
-1 3 4
5. Pewmtb maTtpuyHoe ypaeHenme:a) X -| 1 —1 0 :(2 s
-1 2
2 11 -1 1
6)|4 6 S5|-X=|3 4|
3 5 4 -2 1

6. HawnguTe obuee 1 6asncHoe peLLeHns CUCTEMbI YPaBHEHWI:
2x, +3x, + x; +6x, +9x, =2

X, = 2%, +2x, +3x3 =7
2x,+x, +4x, +2x, +3x, =3

3x, +2x, +5x; +4x, + 6x, =1

)



—x, +3x, +3x; +4x, +5x, =7
6x, +2x, +2x; —x, =2
—3x, +x, +x;+2x, =5

11x, +3x, +3x; +x, —x, =-5

7. Wcecneposatb OOHOPOAHYHO CUCTEMY Ha Hann4yne y Hee HeTpmBnaribHOro peeHnaA:

3x,—x, +3x,+2x, =0 X, —2x,+3x,—4x, =0
) 5x1—3x2+2x3+3x4=0; 6) X +2x,—x;,—x,=0

x,—3x,=5x,—7x,=0 X, =X, +2x;,-3x,=0

Tx,—5x, +x,+4x, =0 X —x,+x,—-2x,=0

8. PewunTb MeTogom o6paTHON MaTpULibl CUCTEMY YPaBHEHWI, NpeaBapUTeNbHO BbIYMCIIUB
obpaTtHyto maTpuuy meTogom [faycca:

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. PewwuTtb cucTeMbl ypaBHeHUIA meTodom [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
3x, —x, +2x,+4x, =8 X, —2x,=3x,—x, =-1

i X +x,+3x;,-2x,=6 0 2x, +x, +4x, —x, =11
-x, +2x, +3x, +5x, =3 3x,—2x,+x;,—-x, =9

0

1. Ceolicmea npedenos. Packpbimue HeonpedesieHHOCMuU — .

Hantn npepensi:

Xt —4x+1 . l+sin2x
1. lm———— . 2. lim ——.
-2 2x+1 x-r/4] —cosdx
2 _3x+42
3. lirr31(x2 —-Tx+4) . 4 lim> d

=l x4 x+4



5. lim (sin x —cos2x). |
x—>7z/2( ) 6. 111'1’1(—)(?3 —X+2).
x—4 2
2
7. lim\/3+4\/2x3 ) 8. limx _4_
x—2 0 x_z
i x—2 ) x*=9
9. lim————. 10. lim—————.
-2 x° =3x+2 -3 x° —2x =13
. x’ =25 . X" =5x+6
1. im——— . 12. Ilm————.
=5 x—15 x—>3 x—=3
Coxt=x-2 ) x> —4
13. 11m3—. 14, hmz—.
-1 xT 41 =2 x° —3x+2
) tox . SInx—COoSx
15. lim .g 16. lim ——————— |
x>z §IN 2X x->r/4 coS2x
. 3x+6 . sin2x—cos2x—1
17. lim = . 18. lim : :
=2 x" +8 x->7/4  cOSX—SinXx
3
i X x—1
19. llIm——— . 20. lim .
=0 \143x -1 x>l /x —1
C oAl+x—l1-x . 1—tox — /1 +tox
21. lim : 22. 11m\/ g. \/ &
x>0 X xon sin 2x
0
HeonpedeneHHocmu euda —
0
HanTtn npegensi:
o 2xP—1 . 5x° =Tx
1. 11m2— . 2. lim 3
x>0 3x" —4x xoo [ —2x
. 5x?-3x+2 . 3x+1
3. hmz—. 4. llm—z-
xo0 2x" +4x+1 =oN3x+1
1
o[ 5x? = C 1+43+45+..+2n-1
5. lim S +2% . 6.1im ( ).
x| ] —Xx oo 142434 +n
. xX*4+2x+3 ) x+3
7. lim 5 ) 8. hmz—.
e 2x +3x+4 o0 2x°+3x+4
sin x
lpeden omHoweHus nou X — 0
X
Hawntu npepgensi:
) X
. sindx sin —
1. Ilm . )
x—0 X 2.11m
x—0 X
.2 X
. Igx sin® =
3. lim=-. )
x—=0 x 4. hm 2

x—0 x




1—cos2x sin 3x

5. llm—— 6. lim .
x>0 xsin x 0/x+2 -2

i X 8 lim sin 4x

. lim . . —_—.
x-0sin 3x =04/x+1-1
. Jl—cos2x . 1—cosx

9. lm ——. 10.11m 5 .

x—0" X x—0 X

4. HeonpedenenHocmu euda 00 — o0 y (- 00

1. lim (\/x* +3x —x). 2. lim( 11— 2 )
x_

X —>+00 x—1 _xz —-1
3. lim(Vak +3x+1 -2 =3x—4) 4 lim (/x> +x+1-x> —x).
5. lim| — 12 1 . 6. lim (X—\/X2 -x+1).
0l sIn” x 4sin2§ X —>+0
2
7. l_i)rP(x—\/xz—9). 8.lin}(l—x)-tg%.
. sin X P . 1 12
9. lim —tg°x |. 10. lim - :
X—>1/2 C082X A x—-2 x -8
3 2
: X X T
11. lim — : 12. lim (x——)-tgx.
x—M[3x2—4 3x+2J Jim (v =) lg

Bmopou samevyamernbHbIl npedesn
HanTtu npegensi:

1. lim(l—éj . 2. lim(l—ij .
n—»o n n—>o0 3n

n+3
3. lim (1 + ﬂj _ a. lin(l)(l +2x)'".
n—>—00 n xX—>
n
5. lim (1 —4)()(1_)()/X : 6. lim | —"— |
x—0 n—oo\ N + 1
2x n+4
7. lim[zx _lj . 8. lim(l + 1) .
xoo\ 2x+1 n—>o n
n
o lim (n—?)jz 10. Iim n(In(n +3) —Inn).
"ol 1 - n—»o0

11. Vcnonb3ysa onpegeneHve npegena pyHKUUKn gokasaTtb, YTO:



1) IimQ3x-5)=1;

x—2

2) lim(2x—-5)=7;

x—6

3) lim(3x+5)=11;

x—2
x—1

4) lim =2;
=1 /x —1

5) lirrzlx2 =4,

12. [okasatb, uto lim(2x —1) =3. Haittn Takoe O, uTobbl AN ‘x—Z‘ < O BbINOMHANOCH
x—2

£ (x) =3 =[(2x-1)-3]<0,01.

13. CchopmynmpoBathb Ha “a3blke & — O’ M Ha “A3blke NocrefoBaTeNbHOCTeH” onpeaeneHus:
1) ©eckoHe4yHo GonbLion hyHKUNKN; 2) 6ECKOHEYHO Manon yHKLMK:

a) Npu X —> 400; 6) Npyu X —> —00; B)NpU X —> 00 r)npu X —>d ;8) X —>a .

4. CpaBHuTb BeckoHeuHo Marnbie B Touke X = 0 dyHkumn:

)
) a(x)=sinx n B(x)=x;
)
)

-—

1

2) a(x)=sinx n f(x)=sinx;
3) a(x)=1-cosxu B(x)=x.
. sinSx
15. Ncnonb3ys cpaBHeHWE BECKOHEYHO MarbiX PYHKLMA HanTH lim 3.
>0 x+Xx
16.CpaBHUTL GeckoHeYHO GonbLume QYHKUNN:
I+ x 1
1) a(x)= n B(x)=— srouke x =0;
X
2) a(x)=x"+xu B(x)=3x—2 npn X — ©;
3) a(x)=3x"+1u B(x)=x"—5 npu x - ©;
lNoHsimue npou3eodHol
1. Hantu —y ecnu:
2 2 1
a) y=ax" +bx; 6) y=ax"; B) y=X+—.
X
2. Vicnonb3ysi onpefeneHve nNpovu3BoAHON, HAaWAMTE NPOU3BOAHBIE (PYHKUMIA B TOUKE X = X!
1. f(x)=3x+2; 2. f(x) =5x%;
3. f(x)=-3x"—5x; 4. f(x)=2x";
1 2
5. f(X)ZT; G.f(X)Z—;
X X

BbiyucnieHue rnpouseodHbix
HanTtn no oopmynam npon3BoaHble OT PYHKLUWUNA.
X3 2 4 2
1.y=?—2x +4x-35. 2. y=x +3x"-2x+1.



2
1
3. y=6x—44/x. a. =(1——).
y Y Uy
5 y=4x" —3sin x + Sctgx.
6.y=3\/;+4cosx—2tgx+3.
1 )
7. y=3+4x> +Jx’ + — +sinx+cosx.
X
8. Y =X COSX. 9. y = x"ctgx.
10, y =% 1. y= :
Y x* Y x*+1

3

12. f(x):%—x2+x; soravcrnts £ (0), £ (1), f (-1).
13. f(x)=x" —LZ; Bbiucrnts £ (2) — £ (<2).
2x

lNpouseodHas croxHol hyHKUUU
HainTtn nponsBogHble OT OYHKUWIA:

1. y=—"+ 2. y=+/cos4x.
(1-x*)
3. y=+/2x —sin2x. 4.y:(sinx)4.

5 _W/E—SinE 6 —cosz(z—fj
AP 2 Y 4 2)
1+sin2x .

7. y=—-——+1g2x. 8. y=1gsIncosx.

1 —sin2x

lNpous3eodHbIe nozapumuyecKkux u nokasamesibHbiX QyHKUUU

HainTtn nponsBogHble OT OYHKUWIA:

1. yzln(x2 +2x). 2. y:Insinx—lsinzx.

3.y:1n(\/;+\/E). 4.y:1n1_2xz.

5. y = 2/x —41In(2 +/x). 6. y=—o" tlntg>.
sin” x 2

7.y:1n(ezx+M). 8. y=In e“e::—l'

9. y =In(ctgx + 1+ 1g°x). 10. ysz"g23x.

11.y:51/1nsinx13. 12. y =In(x-sin xv/1-x7).

[Mpou3eodHble 06pamHbIX MPU2OHOMEMPUYECKUX QOYHKUUU



Hantn nponssBoaHble OT OYHKLMWIA:

1. y=~/1—x* +arcsin x. 2.y=x—arctgx.
3. y=arcsinV1—4x. 4. y = arccos (1 —2x).
I+x
5, y:arcctgl—. 6. y = xV1—x* +arcsin x.
- X

. 3x I+ x
7. y=arcsin(e™). 8. y:arctgx+ln1/1—.
- X

9. y= x(cos Inx +sinln x). 10. f(x)= arcsinx—_l; Haittn £ (5).
X

X

) - x—1
11. y=Insintge 2. 12. y =Incos —.
X

13. y = xSin lnx—Z 14 —Qarct I

LY 1) Y 3 gﬁ.
15 —Elnx2+1+llnx—_l+larct X

T T &

1
16. y = — +Intex.
Y 2sin® x &

lpouseodHbie ebicuuux MOpsidkos

1. HanTtu npounssogHble BTOPOro nopsigka ot pyHKUMN:

1) y =sin’ x; 2) y=1tg x; 3) y=~1+x";
4) y=e‘x2; 5) y =ctg x; 6) yzarcsing;

2. HanTi npon3BogHble TpeTbero nopsgka ot PyHKUMA:

1 :
1)y=coszx; 2)y=—7; 3)y:x2-s1nx;
X

X _ X
4)y=arctg5; 5) y=x-e; 6) ¥ =€ -COS X;
3. Hantu npounssogHble n-ro nopsaka ot pyHKUni:
1)y:e_5; 2)y:1nx; 3)y=\/;;
4) y=x"; 5) y =sin x; 6) ¥ =c08" X;

1 .
7) y =2 8) y= : 9) y =sin’ x;
1+2x
LuppepeHyuan pyHkyuu

Hantn gudpdepeHumnansl dyHKUNIRA:
1.y=x3—3x2+3x; 2.y:\/1+x2;
3. y =sin’ 2x; a. y:h’l(Sil'l\/;);



1
- 2
5.y:ecosx; 6.y:2—x;

.y =arctgNx’ +1; 8.y:x2-sin\/;;

7
WccnepoBatb yHKLMK U NOCTPOUTL rpaddukm pyHKUURA:
3
1.y:%+x2; 2. y=x"+6x" +9x;
2 2
X (x + 1)
3. y= ; 4. y = ;
x* -1 x> +2x
2x°
5 y=— 4; 6. y=(x+1)x-2);
x —_—

4

X

7'y:m; 8.y:3\/(x+1)2—3’\/(x—1)2;

Hawntu nHterpansl:

[ v2ee [ - e

8
3. [ (Vx +3x)dx. 4.jlox 4+3dx.
X
2
5. Ictgzxdx. 6. j%dx.
cos” x
CcOoS 2x dx
7. dx . 8. [——————.
Icos2 xsin? x * Icoszxsinzx

2 3 x*
: - , : dx .
”(1”2 ﬁjdx o e

11. J'sinzgdx; 12. J'cos2 gdx.

1 1 (Vx —1)°
13. j(xz _25+m]dx. 14. j—x dx.

2 2 1.2
5. [~ dx. 16_JJ1+x -+
x" +1 J1 = x*
17. [(2" +e")dx. 18_I2 +5°
107
19. [e" (2 + € ax, 20. Iax(1+a_x)dx.
sin” x x’

21. j(x:%l)zdx. 22. j[%—%jdx
32 xx



27. j cos 3xdx.

29. [e ™dx.

X X

31. J.(eE —I—e_z)dx.
33. [(3—2x)"dx.

39. J ctgxdx.

1. _[de.

Sin x cos X

43 j—dx
V25-4x%
45 j dx
T xr—6x+13

a1. | dx
V1=-2x—-x>

49. J xIn(x —1)dx.

51. [In(x* +1)dx.

53. Ixezxdx.

55, J.ex sin xdx .

57. [ (1+2cos x)*dx.

3
0. [ ¥ 4.

24, j (2\/;—2+1)2dx.
X

2
26. j[sin X _ cos fj dx.
2 2

28. I sin Ea’x .

32. J‘«/4x —1dx.
34. _[3\/5 —6xdx.
x°+1

40. jtgxdx.

36. | X dx.
e2x
sin x

dx .

2
38. | T3

dx .
1+3cosx

a4 jL
X+ 4x+5

dx

\/x2+2x+3-

a8. | ax .
Vax —x?

50. j(lnx)zdx.

52, I\/;ln xdx.

a6. |

54. '[xzerx.
In xdx
56. | .

COS X +sin x
2.J‘ dx.

sin 2x



63. [——. 64. [sin’xcos’ xdx.
Cos” X
-3
'[Sln )§+1dx. 66. _|'sin2 3xdx.
cos” x
67. I(l —sin 2x)°dx. 68. I(l +2cos x)’dx.
69. | cos“xdx. 70. | sinzxcos2 xdx .
71. | x_ 72 [ ————
3+cosx 1+3sin’ x
2x+7 Sx+2
2T g nf
X +x-2 +2x+10
4 A3
75_Ix 2x +33x+4dx. 76.I3x +23x +1dx.
l1+x x +1
5 _ 4 2
77. sz—mdx. 78. | 2 +4f Lix
x“+1 I—x

3
x dx

\/x2+2-

80. |

dx
81. [ x+/5—xdx. 82. [

N2x —
d.
83. | L. 84. | 2x :
xV4x —x° (x+DVx> +2x+2
x+1 dx
85. 86. | _
I XN X — (x —DVx* —2x
87. J\/16—x2dx. 88. [\3+2x—x’dx.
: er _ Zex
89. [V4x + x"dx. 90. [ ———dx.
e +1
91. j . 92. [— e+l
e’ +2 e’ —1
Bbluncnutb onpeaeneHHble nHTerparnbl:
2 2
1. [(3x* —1)dx. 2. [(x° +L4)dx.
0 I X
1 -1
3. [1—xdx. a. jL}_
0 2(8+3x)

5 2
5. [ xv/x” —9dx. 6. [ (x> —2x+2)dx.
3 1



/4

7. J' sin 4xdx.

> !x(l—ln 2x)

2
8. I cosfdx.
2

10- j xJl+Inx

Bbluncnutb MHTEerpanbl Unn yCtaHoBUTb UX PaCcXoOUMOCTb:

+00 dx

1] —
L (x+1)
+00 dx

3. —_.
_J;ox2+4x+8
+00 2

5. j 3x dx .
o X +1
0

7 Ixexdx

HainTn yacTHble Npon3BoaHbIE OT PYHKLNIA:

1. z=x"+3x"y—y".

3. Z:Z.
X

5. z= Al .
xX=y

7. z=sin(x+y).

HainTtn nonHble guddepeHumansl dyHKLNRA:

X
1Z=X——.
Xy
3. u:W/x2+y2+Zz.
5.z=Xxy.

+00 dx

4"
1 X

2.

T’ arctgx

'0 x> +1

dx.

2

*In‘ x

6. |

2 X

dx .

+00
8. f xsin xdx.
0

g(x "

2. z=In(x" +7).

4.Z=arctgl.

X
6. z=In| L
8.Z:x2y.
2. s=x-Int.
4.Z=x2y.

6. Zzwlxz—yz.

1. BpocaloT urpasnbHyl KOCTb C LUECTbI0 rPaHsAMK U 3anycKaloT BOMYOK, MMEIOLNA BOCEMb rpa-
Hen. Ckonbknmu cnocobamu OHM MOryT ynacTb?

2. Ha BepLumHy ropbl BegyT naTte gopor. CkonbkuMu cnocobamu TypucT MOXeET NOOHATLCSA Ha ro-
Py M CyCTUTLCS C Hee? To e camoe Mpu yCroBuW, YTO CNYCK U NOOBEM NPOUCXOQAT MO pas-

HbIM goporam?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ha cdpepme 20 osey 1 24 cBUHbU. CKONbKMMK criocobamu MOXHO BblibpaTb OAHY OBLY U OAHY
CBUHbI? Ecnn Takon BbIGOp yXe caenaH, CKONbKMMK crnocobamy ero MOXHO caenatb elle
pa3s?

MmeeTca 6 nap nepyaTok pasHbiXx pa3MepoB. CKOMbKMMM CNocobGaMmn MOXHO BbibpaTb M3 HUX
O[HY nep4aTKy Ha NpaBylo PyKy U OOHY Ha NEBYIO, Tak YTOObI OHM ObINK pasHbIX pa3mMepoB.

Ha coGpaHun gomkHbl BbicTynuTb 5 yenosek: A, b, B, I, [. Ckonbkumm cnocobamm MOXHO
pacnonoXnTb UX B CMNCKEe OpaTopoB, NpW YCrioBuu, 4To b He JormKeH OO TOro, Kak BbICTYNUT
A?

Ha coGpaHun gomkHbl BbicTynuTb 5 yenosek: A, b, B, I, [. Ckonbkumm cnocobamm MOXHO
pacnonoXnTb UX B CMIMCKE OPaToOpOB, NpU yCroBUW, YTO b JOMKeH BbICTYNUTb Cpasy Xe nocre
A?

Hantn cymmy 4YeTbipex3HaudHbIX 4Yucen, MnoflydaeMbiX MpUM BCEBO3MOXHbIX MNepecTaHOBKax
undp 1; 2; 3; 4.

CKONbKO Yncen MeHbLUMX YEM MUITFIMOH, MOXHO COCTaBUTb C MOMOLLbIO undp 8 n 97

CKONbKO HEYETHbIX YeTbIPex3HayHbIX YMCen MOXHO COCTaBuTb U3 umdp yYucna 3694, ecnu
Kaxxayto umdpy MOXHO mcnonb3oBaTb He 6onee ogHoro pasa?

M3 nsatn 6ykB paspesHon a3bykn COCTABNEHO CNOBO «KHUra». KapToukm nepemeluanu, a 3atem
Hayrag cobpanu nx. KakoBa BEpOATHOCTb TOro, Y4TO ONATb coBpanu CNoBO «KHUra»?

Cpeomn msrotoBneHHbIx 15 getanen mmeetrca 5 HecTaHgapTHbIX. Onpenenntb BEPOSITHOCTb
TOro, YTO B35iTble Hayrag Tpu AeTann OKaXyTCsl CTaHOapPTHbIMMN.

Ha oTgenbHbIX OAWMHAKOBbLIX KapToykax HanucaHbl undpsl: 1, 2, 3, 4, 5, 6, 7, 8, 9. Bce geBatb
KapTo4ek nepemeLuMBatoT, nocne 4Yero Hayrag 6epyT YeTblpe KapTOYKM 1 packnagbiBatoT B No-
psgke nosiBneHusl. KakoBa BepoATHOCTb MOMydnTb Npu 3ToM a) umcno 1234; 6) noboe yeTbi-
pex3HayHoe YeTHOe YUCKIO.

BoceMb pasnuyHbIX KHUTM paccTaBrfeHbl cnyyanHbiM 06pa3oM Ha nonke. HanTu BepoATHOCTb
TOro, YTO ABe OonpeaenieHHbIe KHUMM OKaXyTCs NMOCTaBMEHHbIMWN PSILOM.

B 25 3k3ameHauuOHHbIX OuneTtax coaepXuTcs Mo ABa BOMPOCAa, KOTOpble HE MOBTOPSIOTCA.
CtyoeHT 3HaeT oTBeTbl Ha 45 BonpocoB. KakoBa BEpPOATHOCTbL TOro, YTO LOCTABLUMIACH €My
GuneT cocTonT 13 NOArOTOBMEHHbIX BOMPOCOB?

B oByx sAwukax Haxogosatca getanu: B nepsom 10, n3 HUX 3 ctaHaapTHbIE, BO BTOPOM — 15, 13
HUX 6 cTaHgapTHbIX. W3 Kaxgoro dwumka Hayrag BbiHMMAaKOT MO OAHOW AeTann. Hantwm
BEPOATHOCTb TOro, YTO 06e AeTanu OKaXyTcs CTaHAaPTHBIMM.

B ctyaumn TeneBmaeHus Tpyu TENEBU3MOHHbIE Kamepbl. [Ina Kaxaom kamepbl BEPOSITHOCTb TOro,
YTO OHa BKMOYEHA B AaHHbIN MOMEHT, paBHa 0,6. HainTn BepoATHOCTb TOro, YTO B AAHHbLIN
MOMEHT BKMoYeHa xXoTs Obl 0gHa kamepa.

Ha 6a3y noctynuno 50 suwmkos osowen, n3 Hux 40 — nepBoro copta. Haygady ansa npoBepku
GepyT ABa swwuka. KakoBa BepOATHOCTb, 4YTO: a) oba cogepxaT oBOLWM nepBoro copta; 6)
pasHOro copTa; B) O4HOro copTa.

B marasvH Bownu Tpu nokynatensi. BeposTHOCTb TOro, 4To Kaxabli NokynaTesnb COBEepLUUT
nokynky, pasHa 0,4. HanTu BepOSTHOCTb TOro, YTO: @) ABa M3 HWUX COBepLUaT NOKYMKKW; 6) Hu
OOVH He COBEPLUMT MOKYMOK; B) BCE TPW COBEpPLUAT NOKYMKK; ) N0 KparHen mepe ABa coBepLuat
MOKYMKy; A) XOoTs Obl OAUH KynuT ToBap.

Ha cbopky noctynatoT getanum ¢ Tpex CTaHKOB, MPOM3BOOMTENBbHOCTM KOTOPbIX COOTHOCSTCSH
kak 3:4:5. bpak npogykuun aTux ctaHkoB coctaBnsieT 3%, 1% un 2% cooTBeTCTBEHHO. HanTtu
BEPOATHOCTb TOrO, YTO Haygady B3sTad getanb u3 obLlien NnpoayKLumMmM CTaHKOB — CTaHAapTHas.
CtpaxoBas KoMnaHusa pasgenseTt 3acTpaxoBaHHbIX MO Knaccam pucka: | knacc — manbi pUCK,
Il knacc — cpeaHun, Il knacc — 6onbwon puck. Cpean atnx knneHtos 40% - nepBoro knacca
pucka, 35% - BToporo n 20% - TpeTbero. BepoaTHOCTb BbinnavvMBaTe BO3HarpaxgeHve ans
nepeBoro knacca pucka pasHa 0,01, stoporo — 0,04, Tpetbero — 0,09. KakoBa BepOATHOCTb
TOro, 4YTO 3aCTPaxOBaHHbIV NOMYYUT AEHEXHOE BO3HArpaxaeHne 3a nepmoa CTpaxoBaHus.

B marasuH ToBap noctaenseTca Tpems oupmammn B cooTHoweHun 5:8:7. Cpegm npogykumm
nepson pupmbl 6pak coctasnsetr 10%, BTopon - 5%, TpeTbent — 15%. Hantn BepoAaTHOCTb
TOro, 4TO: @) NPMoBpeTEeHHbLIN ToBap OKaxeTca He BpakoBaHHbIM; 6) NpUobpeTeHHbIn ToBap
okasanca 6pakoBaHHbIM. Kakon chnpmon BepoaTHee BCEro OH Npoun3BeneH?

N3 20 cTtpenkoB 7 nonagatoT B Uefnb ¢ BepoaTHocTbio 0,5; 8 — ¢ BepodaTHocTbio 0,7; 1 5 — ¢
BepodATHocTbio 0,5. Hayaayy BbIGpaHHbIA CTPENOK NpoM3Ben BbICTpen, nopasus Lenb. K kakown
13 rpynn BeposiTHEE BCEro NPUHAANEXNUT 3TOT CTPENoK?



23. MNpoBoautca 16 HesaBUCUMbIX MUCMbITAHUA C BEPOATHOCTbIO ycnexa, pasHon 0,4. Hantm
Hanbonee BEPOATHOE YMCIO YCNELLHbIX UCMbITAHWUNA.

24. BcxoxecTb CeMsiH HekoToporo pacTteHus coctaenseT 80%. Hantn BeposaTHOCTb TOro, Y4To U3
NATN NOCESHHBIX CEMSIH B30MAYT: @) NATb CeMsiH; 6) He MeHee YeTblpex; B) He Bonee ogHoro.
25. CKONbKO pa3s Hy>XHO NoaGpPOCUTb UrparibHY KOCTb, YTOObI HaMBEpOATHENLee YMCo Bbinage-

HUS 6 04koB ObINO paBHO 507

26. B aBTtonapke 70 mawwuH. BepossTHOCTb MONOMKM MawuHbl paBHa 0,3. Hantu HanBeposiTHEN-
LLEee YMCNO UCMpaBHbIX aBTOMOOMMIEN N BEPOSITHOCTL 3TOrO Yncna.

27. OToen KOHTpons noBepsieT Ha ctaHgapTHocTb 900 getanen. BeposTHOCTb TOro, YTo AeTanb
ctaHgapTHa, paBHa 0,9. C BeposaTHocTbio 0,9544 HalTK rpaHnubl, B KOTOpbIX OygeT 3aknoye-
HO YNCIO CTaHAapPTHbLIX geTanen.

28. BeposTHOCTb MosiBreHUs1 cobbiTna B kaxkaom u3 400 Hes3aBUCMMBIX UcMbiTaHuMA paeHa 0,8.
Haintn Takoe nonoxuTtenbHoe Yncro &, YTodbl ¢ BepodATHOCTbo 0,9876 abcontoTHasa Benuyn-
Ha OTKITOHEHUS1 OTHOCUTENbHOWM YacTOThbl NOSIBNEHNA coObITUS OT BeposATHOCTU 0,8, He npeBbI-
cuna &.

29. B aBtonapke nmeetcs 400 aBTtomobunen. BepoaTtHocTb 6e30Tka3HOM paboThbl KaXX4oro u3 HUxX
paBHa 0,9. C BeposaTHocTbio 0,95 onpeaenuTb rpaHuubl, B KOTOPbIX ByaeT HaxoanTbecs Oons
0e30Tka3HOo paboTaBLLUMX MALUUH B ONPeAeneHHbIi MOMEHT BPEMEHN.

30. BeposATHOCTb TOro, 4TOo MOKynaTenb COBEPLUMT MOKYNKy B MarasuHe, 0,4. CocTaBuTb 3aKOH

pacnpefeneHns criyyainHon senuumHbl X - uMcna nokynaTeneii, COBEepLUMBLUMX MOKYMKY,
ecnu marasvH nocetuno 3 nokynatens. Hantu matemaTuyeckoe oxuaaHue, OUCNEPCUIO U

cpefHee KBaapaTU4ecKoe OTKIMOHEHMe Cry4ainHoii BenuumHbl X .

31. KnneHtol 6aHKka, He CBsi3aHHble Opyr C APYyroM, He BO3BpaLlalT KpeauTbl B CPOK C
BepoaTHoCTblo 0,1. CocTaBuTb 3aKOH pacnpedeneHns Yncna Bo3BpalLeHHbIX B CPOK KpeanToB
13 5 BblgaHHbIX. HanTn matemaTudeckoe oxugaHue, OUCNEPCU0 N cpedHee KBaapaTudeckoe

OTKMOHEHWE CryyaiiHom senmumnHbl X .

32. KoHTponbHasa paboTta cocTouT M3 Tpex BOMPOCOB. Ha kaxabi BOMpOC nNpuBeneHo 4 OTBeTa,
OOVH M3 KOTOPbIX NpaBuribHbIM. COCTaBUTb 3aKOH pacnpeaeneHuns Yncna npaBuibHbIX OTBETOB
npv NPocToM yrafabiBaHnu. Hantn matemaTnyeckoe oxuaaHue n AUCNepcuo 3TOW CriyYanHom
BENNYNHBI.

33. MNokynaTtenb nocellaeT Mara3uHbl 45isi NPMOBpPETEHUS HYXXHOro ToBapa. BeposiTHOCTb TOro, 4To
TOBap MMeeTCs B onpeaeneHHoM MarasuHe, coctaenseT 0,4. CocTaBUTb 3aKOH pacnpeaeneHus

crnyyaiiHon BenuumHbl X - uYMCha MarasuHOB, KOTOPbLIE MOCETUT MOoKynaTenb M3 YeTbipex
BO3MOXHbIX. [locTpounTb rpaduk pacnpegeneHus. Hamtnm Hanbonee BepoATHOE 4YUCHO
MarasmHOB, KOTOpPble NOCETUT NOKynaTenb.

34. [laH 3aKkoH pacnpeneneHst ANCKPETHOW Cry4aiHON BENUYUHBI:

X, 1 4 6 8

D 0.1 0,3 0,4 0,2

HaiTu uHTerpanbHylo yHKLMIO pacnpefeneHns CryyaiHon BenuuuHbl X U1 NocTpouUTb ee
rpadouk.
35. CnyyaiHas BenuumHa X 3agaHa HTerpanbHomn dyHKLMen

0 npux<-=-2,

x 1
F(x)=<—+— npu—2<x<2,
(x) R

1 npux>2.

“

HaiTn BEpOATHOCTb TOFO, YTO B peaynbTaTe WCMbITaHMs CriyyanHas senuuuHa X npumet
3Ha4veHue: a) MeHbLue 0; 6) MeHbLLe 1; B) He MeHbLUe 1; ) 3akntoyeHHoe B nHtepsane (0; 2).




OnucaHne TexHoONnorMu NpoBeaeHusA

KOHTpOnbHO-M3MepUuTenbHblE MaTepuanbl NPOMEXYTOYHON aTTecTauun BKNOYaOT B ceba Teo-
peTu4eckne BOMPOCHI, NO3BOMSAIOLLNE OLEHNTb YPOBEHDb MOMYYEHHbIX 3HAHWUIA U NPAKTUYECKMEe 3agaHus,
No3BoNALLNE OLEHUTb CTENEHb COOPMUPOBAHHOCTN YMEHNIA N HABbLIKOB.

Obyuatowemycs Bblgaetcss KM, cogepxalumin TeopeTnyeckne BONpoOChl U NpakTuyeckne 3aga-
Hus. O6yvarownnca nanaraeT NMCbMEHHO CBOWM OTBET Ha GraHkax AOKYMEHTOB AN MpOBeAeHus aTTe-
ctauun. Obyyarolmecs BbINOSHAT BblgaHHble 3agaHns KMIMa B TeueHune 45 MUHYT Ha 3adeTe, B Tede-
Hue 90 MVHYT Ha 9K3ameHe.

I'Ipumep KOHTPOJIbHO— U3MEepUTesibHOro matepuana ans npome)KyTquoﬁ aTTecrtauumn (3a‘-IeT, 1

cemecTp)
YTBEP>XOAHKO
3aBeaytownin kadegpon UT u MM3
HanpaBneHne nogrotoBku / cneumnanbHOCTb 38.03.02 meHemKMEHT
OucumnnuHa Matematuka
Kypc 1

dopma 0byyeHus1_oYHas
Bua aTTecTaumm npoMexyToyHas
Bua koHTponst  3aveT

Jx+13-4  x4s

1. Hantm a) lim 10 _—
) 3 x> —3x )1x1—1>/£14x2+3x+7
. 2x°
2. Haintn nponssoHyto yHKUUKN Y = arctg—z.
I+x
1 -2 3
3. Hantm paHr matpuupl A={2 —4 6 |. OTBeT 060CHOBaTb.
5 1 4

— X1 +2)C2 _4X3 — Xy =1
4. . PewunTb CUCTEMY YpaBHEHUN J x; —4x3 — x4 =—1 .. OTBeT 060CHOBaTb.
X1 —2X3 +X4 =1

[aTb onpegeneHune anrebpanyeckoro JONOSHEHMS.
dyHaoamMeHTanbHas cuctemMa peLlleHnn oqHOPOAHOM CUCTEMBI NMNHENHBIX YPaBHEHUN.

o o

Mpumep KOHTPONIBHO— U3MEpPUTENIbLHOrO MaTepuana Ansi NPOMeXyTO4YHOM aTTecTauum (3aver, 2
cemecTp)
YTBEPXIAIO
3aBeaytouuit kapeapoit UT u MMD
HampagiieHne noAroToBKY / CIENMaIbHOCTh 38.03.02 MeHeHKMEHT

Juctunaraa: MatemaTuka

IIpomexxyTouHas aTTecTallns

BI/I)_I KOHTPOJIAL: 3a4CT

KoHTponbHO-u3meputenbHbin matepuan Nei
Teopemu4eckasi Yacmb

1. [Oatb onpegeneHve Bo3pacTaHns (PyHKLMM B TOYKE.
2. BbISACHUTb, KakMe U3 NpMBEAEHHbIX YTBEPXKOEHUA SBNAIOTCA HEBEPHbBIMU:

1) B TO4YKe IKCTpPEMYMa NPON3BOAHASA (PYHKLMM paBHA HYIO UMK HE CYLLeCTBYET;

2) B TOYKE IKCTPEMyMa (PYHKLMSA MEHSAET 3HaK;

3) B TOYKe IKCTPEMYMaA NPON3BOLHASA MEHSIET 3HAK;

4) B TOYKe, B KOTOPOW MPOU3BOAHAsA paBHA HYI0 UMK HEe CYLLECTBYET, MOXET He OblTb 3KC-

Tpemyma.



3. Mpukakux a v b dyHkums F(x) = %xb —5x% + x+5 siBnsieTcs nepBooGpasHon ans £ (x) = (4x — 3).

OTBeT 060CHOBaATh.

3adayu
2

. ¥
1. HanTtu nHTepsansl MOHOTOHHOCTU (OYHKUUN y =

5 . OTBeT 00OCHOBATL.
X

2. Hantn npon3BoaHy PYHKLUUKN y = S\/lntg(3x —1)-3x* . OTBeT 060CHOBaTb.
3. Bblumcnutb MHTErpan:

1 sin x
a) Ix2_9dx; 6) |

OTBeT 060CHOBaATh.

dx . ) (xIn(3x+1)dx.
cos! x ) [xIn(3x +1)

Mpumep KOHTPONBbHO— N3MepUTENLHOro MaTepuarna Ans NPOMeXyTO4YHON aTTecTaumum (3K3ameH,
3 cemecTp)
YTBEP>XOARO
3aBeaytownn kagegpon UT u MM3
HanpasneHwne noarotoBku / cneymanbHocTb 38.03.02 MeHeKMEHT
OucumnnuHa MatemaTtuka
Kypc 2
®opma obyyeHunsa oyHas
Bua aTttectaumMm npomexytovHas
Bug koHTpOnsa 3k3ameH

KoHTponbHo-u3smeputenbHbin matepuan Ne1i
Teopemu4eckasi Yacmb
1. Cwnctema ypaBHEHWI Ha3blBaeTCs COBMECTHOW, €CNu OHa:
1) nmeeT xo0TA Obl OQHO pelleHue; 2) He UMEET peLLeHnn; 3) cooepPXuT, No KpamHen mepe, ABa OOMHAKOBbIX
ypaBHEHUS.
2. Kakas kBagpaTHas maTpuua Ha3blBaeTCA CUMMETPUYHON?

1
3. Pe3ynbTaToM yMHOXEHUSA BekTopa b =| 2 |Ha BekTop a :(1 2 3) ABnsieTca...OTBeT 060CHOBATD.
3

4. Ecnu matpuubl A 1 B MOXHO yMHOXaTb, crieqyeT N u3 3Toro, YTO MX MOXHO ckragpiBatb? OTBeT 060CHO-
BaTb.
5. Kakme n3 nepeuncneHHbIx pyHKUMUIA SBASIOTCA NpU x — 3 BGECKOHEYHO MarnbiMu:

1 .
1) y=——: 2) y=(x=3)!%; 3) y=sin>; 4) y=cos2(x-3)); 5) y=———.
x-3 3 cos(3x—1)

OTBeT 060OCHOBATD.
6. HenpepbiBHOCTb YHKUMM 1 NEPEMEHHBIX NO OAHON N3 NEPEMEHHbIX.
7. CxemaTuyHO M306pasnTb rpadouk yHKLMK Ans KOTOPOro BbIMOMHeHb! ycrnosus ' <0, y” >0 OTBeT 060CHO-

BaTb.
8. Myctb F(x)- nepBoobpasHas yHKumm f(x)= 5x% —-3x, yposnetsopsitowas ycrnosuio F(1) =2 . Hantn F(5).

OTBeT 060CHOBaTb.
9. Cymma BeposTHOCTEN COBbITUI, COCTaBNALMX MOMHYIO rpynny, paBHa:

10 2)1/2 3) 1 4) HeT BEpHbIX OTBETOB
10. MHorokpaTHoe nogbpacbkiBaHWe MOHETbI 3TO:
1) npumMmep cry4yamnHom BenUYnHbI;
2) npumep Crny4anHoro coobbiTus;
3) npmMMep MOBTOPHbLIX HE3AaBUCUMBbIX UCTbITAHWUIA;
4) npuMep HecnyyYyamHou BenNUUmHbI.

11. 3akoHOM pacnpegeneHus cry4avHon BefIM4UHbI Ha3blBaeTCA...
o 2
12.MycTb cnyyanHasa BenuuuMHa Y UMeeT pacnpefeneHve )~ - pacnpegeneHve ¢ BOCeMHaauaTbio CTeneHsAMu

CBO6OLI,bI. Torp,a OHa nMeeT cneayrouime YMNCrnoBble XapaKTepUCTuKu:
1) M(Y)=36, D(Y)=36; 2) M(Y)=18, D(Y)=18; 3) M(Y)=18, D(Y)=6; 4)M(Y)=18, D(Y)=36

3adayu



3 0 -4
13.0npegenutens matpuubl |—9 0 3 | paBeH:
5 4 9

1) -108 2) 108 3) 94 4) 47
OTBeT 060CHOBAaTb peLleHneM.

14. [laHa matpuua A = 4 3] Harit matpuuy A4° . OTBeT 060CHOBaTL pelLeHneM.

-2 1 3 -1
15. Ecnm Az(3 ijz[ ZJ,TomanMLl,a C=4B —5A4 wmeeT BUA;

-5 1
3) [ 22 —9} 2) [1 —3}
-11 33 8 -8

(— 33 9 ] (_1 3 J
1) 2)
7 =30 4 -3
OTBeT 060CHOBaATH.
16. bpuragup JormkeH oTnpaBuTb Ha paboTy bpuragy us 5 yenoBek. Ckonbko Gpurag Mo 5 4ernoBek B KaXKaomn
MOXHO COCTaBUTb M3 12 YenoBek?
1) 125 2)15 3) 95040 4) 792 5) 60
OT1BeT 060CHOBATbL.
17. B awwuke 300 getanen. N3sectHo, 4To 158 M3 HMX 1 copTa, 120 — 2-ro copTa, a ocTankeHble — 3-ro copTa. Be-
POSAATHOCTbL TOrO, YTO HayAaJy B3ATas Aetanb 6yaet 1 unu 3 copTta paBHa:
1)0,3 2)0,9 3) 0,05 4)0,6 5)0,5
18. Cpean 20 ak3ameHaunoHHbIX 6uneToB 5 cogepkaTt nerkue BoONpochl. Toraa BEPOATHOCTb TOro, NEPBbIN 3K3a-
MEHYIOLLMI HE BbITAHET Nerkun ouneT paBHa:
1) 0,6 2)0,75 3) 0,25 4)0,1 5)0,2
OTBeT 060CHOBaTh.

5
19. BblumcnnTb nHTerpan: a) j(4 - —5de. OTBeT 060CHOBAaTb peLleHueM.
X

20. MNocnenosaTtenbHOCTL 3afaHa PEKYPPEHTHbIM COOTHOLIEHWeM a, . =a, -a,_, a; =3, a, =4 Toraa yetsep-
TbIV YNIEeH 3TON NOCNEeLOBaTENBHOCTU PaBEH:

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

21. B npogaxy noctynatwT TeneBu3opbl ¢ Tpex 3aBofoB. [poaykuusa nepeoro 3asofa coaepxut 20% Tenesnso-
poOB CO CKpbITbIM AedektoM, BToporo — 10%, a TpeTbero — 5%. KakoBa BEpOATHOCTb NPUOBPECTU NCTNPaBHbIN
Tenesusop, ecnv B marasvH noctynuno 30% TeneBu3opoB ¢ nepsoro 3asoaa, 20% - co BToporo u 50% - ¢
TpeTbero? OTBeT 060CHOBAaTb peLUeHUEeM.

22. Pabouun obcnyxusaeT 4 cTtaHka. BepoaTHOCTbL TOro, 4ToO B TeYEHMM Yaca CTaHOK He NnoTpebyeT BHMMaHus pa-
boyero paBHa ansa nepsoro ctaHka 0,9; ons BToporo — 0,8; ana Tpetbero — 0,75 n ana 4yetseptoro — 0,7. Co-
CTaBWTb 3aKOH pacnpegeneHunst criyYavHon BenuymnHbl X - Yncria CTaHKOB, KOTOpble He MOTPeOYOT BHUMAHMWSA
paboyero B Te4yeHne yaca. OTBET 060CHOBATL peLUEeHUeEM.

23. Bbluncnutb uHTErpan sz cosxdx . OTBeT 060CHOBaTL pelueHueMm.

24. HaiiTn akcTpeMym yHKUumn: z = 2x)y — 5x° — 3y2 +2.0TBeT 060CHOBaThL peLeHneM.

TpeboBaHuA K OTBETY Ha 3K3aMeHe, onMcaHue KpUTepues U LLKanbl OLLleHMBAHMUA KOMMETEeH-
UMK (pe3ynbTaTtoB OOyYeHUs) NpPU NPOMEXYTOYHOWN aTTecTauum
[ns oueHMBaHuA pe3ynbTaToB 0ByYeHNs Ha 3a4eTe UCNOoNb3yeTCH — 3a4TEHO, HE 3a4TEHO.
[ns oueHBaHMA pe3ynbTaToB OOy4YeHMSA Ha 3k3ameHe ucnonb3yetcs 4-6annbHas LWwkana: «oT-
NIMYHOY», «XOPOLLIOY», «yAOBNETBOPUTENBbHOY, «HEYAOBIETBOPUTESBLHOY.
CooTHoLeHne nokasaTenen, KpUTEepUEB U LKarbl OLLeHUBaHUS pe3ynbTaTtoB 0ByyYeHus.

Kputepuin oueHMBaHNA KOMNETeHLUN YpoBeHb cop- LLkana oueHok
MMPOBAHHOCTU
KOMMeTeHUunn
OO6yyvatowuiics B NonHOM Mepe BrageeT NOHATUMIHBIM annapaToMm lNosbiweHHbIl Omnu4Ho
NVHEeNHON anrebpbl MaTemMaTM4eckoro aHanu3a U Teopun Bepo- Ypo8eHb

ATHOCTEN N MaTeMaTU4YecKkom CTaATUCTUKMU, crnocobeH NPUMEHATb
TeopeTnveckme 3HaHnA Ond peleHus npakTtnvyeckmnx 3agad; yme-
€T pewaTtb TUMNOBbLIE 3a4auyn JIMHENHOW anrebpbl, MatemaTtude-
CKOro aHanusa n Teopun BepoATHOCTEN U MaTeMaTMYeCcKon CTa-
TUCTUKKU, MPOBOAUTL UX aHanua, nony4vyaTb KONMYEeCTBEHHbIE CO-
OTHOLLEHMS; YMEeT UCMOMb30BaTb MareMaTuyeckuii annapaT npu




pelweHnn TeopeTn4ecknx n npakTu4eckKUx 3agad,; srnageet marte-
MaTtun4yeckmmun, CtTatTuCTM4eCKMMn U Konn4yecTtBeHHbIMn MmetTogamum
peweHna TMNoBbIX 3agav.

O6yvatowuncsa BrnageeT NOHATUMHLIM annapaTom JIMHENHON an- Easoebiti Xopouwio
rebpbl, MaTremMaTu4yeckoro aHanusa W Teopum BEPOSITHOCTEN U ypOBeHb
MaTeMaTU4eckon CTaTUCTWKKU, NMPU MPUMEHEHUU TEOopEeTUYECKMX
3HaAHUN ONS pelleHns NPaKkTUYecKnx 3adad AornyckaeT HesHauu-
TenbHble OWNBKM; NpU peLleHun TUMOBbIX 3aday NMHEeNHoW an-
rebpbl, MaTtemMaTM4YecKoro aHanusa, Teopum BEPOATHOCTEN N Ma-
TEMaTMYeCKON CTaTUCTMKU [OMNyCKaeT He3HauuTerbHble BbIYMC-
nuTenbHble OWKBKKN; ymMeeT NPOBOAUTbL aHanu3 TUMNOBbIX 3ajad
NUHenHon anredpbl, MaTeMaTU4YEeCcKOro aHanusa, Teopum Bepo-
ATHOCTEN W MaTemaTM4YecKOW CTaTUCTUKW, MonyyaTb Komnu4e-
CTBEHHbIE COOTHOLLUEHMS; yMEET UCMONb30BaTb MaTeMaTU4eCKuni
annapaTt npu peLIeHUN TEOPETUYECKUX M MpaKTUYECKUX 3agav;
BNageeT MaTtemMaTU4ecKMMMU, CTaTUCTUYECKUMU U KONUYECTBEH-
HbIMWM METOAaMV peLleHNst TUMOBbIX 3a4ay.

OGy4yaowuinca 4acTUYHO BriageeT TeopeTU4ecKMMU OCHOBaMW lMopozossiti Y0oenemeopumernbHO
NWHenHon anrebpbl, MaTeMaTW4Yeckoro aHanusa, Teopuu Bepo- ypogseHb
ATHOCTEN U MaTeMaTU4eCKoW CTaTUCTUKU, HE YMEEeT MNPUMEHATb
TeopeTu4eckne 3HaHusA ANs pelleHust NpakTu4eckux 3agad, Ao-
nyckaeT owmnbkun Npu peleHn TUNoBbIX 3adad NMHenHon anre6-
pbl, MAaTEMaTU4ECKOro aHanu3a, Teopun BepoATHOCTEN U MaTe-
MaTU4eCKOM CTAaTUCTUKK; cnocobeH dparMeHTapHO NpOBOAMTL
aHanu3 TUNOBbIX 3aday NWHeWHoW anrebpbl, MaTremaTUyecKoro
aHanusa, Teopum BEPOSATHOCTEN M MaTeMaTU4eCcKOW CTaTUCTUKW,
nony4aTb KONMYECTBEHHbIE COOTHOLLEHWS; yMeeT hparMeHTapHo
MCrnonb3oBaTb MaTemaTM4yeckin annapaTt npu peLleHnn TeopeTu-
YeCKMX M MpakTUYeckux 3agad; Bnageer 4yacTMYHO maTtemaTude-
CKMMM, CTaTUCTUYECKMMU U KONMYECTBEHHBIMW MeTo4amn peLle-
HWUS TMNOBbIX 3a4au.

Obyvaowuncs AeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble - HeydoenemeopumersHo
3HaHUA TEOPETUYECKNX OCHOB NUHENHOW anrebpbl, MatemaTtudye-
CKOro aHanusa, Teopuu BEpPOATHOCTEN U MaTeEMaTUYECKON cTaTu-
CTUKM, JonyckaeT rpybble oWnOKM Npy pelueHnn TUMNoBbIX 3adad
nuHerHon anrebpbl, MaTeMaTU4EeCKOro aHanmsa, Teopun Bepo-
SATHOCTEN M MATEMATUYECKON CTaTUCTUKW, HE YMEeT MCMOonb3o-
BaTb MaTtemMaTU4Yeckuin annapaTt npu pellieHnn TeOPeTUHECKUX U
NpakTU4ecKMx 3aga.

3ayTeHo B criyyae chOpMMPOBAHHOCTM KOMMNETEHLMI NOBbILLEHHOrO, 6a30BOr0 MM NOPOroBoro
YPOBHEWN.

3auteHo B 1, 2 cemecTpax obyyaromnncs nonyyaeT No pesynbtatam paboTbl B ceEMecTpe, ecnm
no pesynbTaTam TEKyLMX aTTecTtaumi (KOHTPOsNbHble paboTbl) NONMYYEHO OTIMYHOY», «XOPOLUO», Bbi-
MOMHEHbl CaMOCTOSATENbHbIE 3a4aHnsa U 3a4aHus No nekunsam B obbeme He meHee 85% OT npeanoxeH-
HbIX. Ecnu nprBeaeHbie Bbille yCroBUst HE BbINOSHEHBLI, TO UCMNONb3yeTca NpMBeAeHHasi Bbile LwKana,
roe oueHka onpegendetcda no pesynbtatam R ucnonb3oBaHma ®OC wm3 cnegylowwmx yCrioBum
R=R3+RC, R3 - ak3ameHaumnoHHbI 6ann (max 80), RC - atTrecTtaynoHHble 6annbl cemecTtpa (max 20).,
aTTecTaumoHHble Bannbl cemecTpa CKraablBaloTcs n3 6annos Tekywen atrectaumm (max 10) n Bbinon-
HEHUS CaMOCTOATENbHbIX 3a4aHni U 3agaHun no nekumam (max 10).

- R>85 (NoBbIWEHHbIV YPOBEHb): «OTAINYHO» 3a4TEHO

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

- 51 <R<70 (nOporoBbI ypOBEHb): «YAOBETBOPUTENBHO» 3a4TEHO
- R<51 (HM3Kkuin ypoBeHb): «HEeya0BNEeTBOPUTENBHO» HE3a4YTEHO.

[nga oueHnBaHuA ypoBHA CHOPMMPOBAHHOCTM KOMMETEHLMN Ha 3K3aMeHe UCMNONb3yeTcs npuBe-
OEHHasd Bblle LKana, rage oueHkM onpegenstoted no pesynbtatam R ncnonbsosaHus POC u3 cneny-
towmx ycnosun. R= RO+RC, RO —ak3ameHaumoHHbin 6ann (max 80), RC - atTrectaumoHHble Gannbl
cemecTpa (max 20)., aTrecTtaunoHHble Bannbl cemecTpa cknagpiBaoTca n3 6annos Tekyllen aTtrecTa-
unm (max 10) 1 BbINOMHEHWS caMOCTOATENbHbIX 3ad4aHW 1 3agaHui no nekumam (max 10).

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

- 70=R<85 (6a30BblIi1 yPOBEHb): «XOPOLLOY;

- 51 <R<70 (noporoBbIfi ypOBEHb): «yA0BNETBOPUTENBHO»
- R<51 (HM3Kkuin ypoBEeHb): «HEY40BNETBOPUTENBHOY.




TecToBble 3apaHuAa pasgena 20.1 peKOMeHAYHTCA K UCMOSIb3OBaHUIO NMpPU NpoBeAeHUU
ANarHocTM4eckux paboT ¢ Luenbio OLEHKN OCTaTOYHbIX 3HAHUM NO pe3yfibTaTaM OCBOEHUsl OaH-
HOW AUCLUNIIUHbI.



