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5. Kachenpa, oTBeyvawLwan 3a peanmsaumio aucumnimHbl: MHHOpMaUMOHHbBIX TEXHONO-
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cT. npen. >XXgaHoea O.B.

7. PekomeHgoBaHa: HMC skoHomudeckoro dakynbteta npotokon Ne8 ot 17.04.25 .
8. YuebHbIn roa: 2025-2026 Cemectp: 1, 2



9. Llenu 1 3apgaum y4e6HOM AUCLIMNIIUHDI

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

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

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

HOM NporpamMmmbl (KOMNETEHUUAMMU) U MHOANKATOPaMN UX OOCTUXKEHUA:

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

¢eccrmoHanbHbIX 3a-
aad

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

YMeTh:

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

- Ucnonb3oBaTb MaTeMaTU4ecKUin A3blKk U MaTe-

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

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

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




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

Bnanetb:

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

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

YK-1

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

YK-1.1

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

3HaThb:

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

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

YmeTb:

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

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

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

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

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

YK-1.3

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

3HaThb:

-NMOHATUNHBIA annapaTt MaTtemMaTuKW, NO3BOJISHo-
LM MHTepnpeTMpoBaTh UHOPMALINIO;

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

- obpabaTbiBaTb 3MMNNPUYECKME U IKCNEPUMEH-
TanbHble AAHHbIE;

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

- cogepaTenbHO MHTepnpeTMpoBaTb MOSyYeH-
Hble KONMYeCTBEHHbIE pe3ynbTaThl;

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

BnapeTtb:

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

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




12. O6beM AUCUMNNUHbI B 3a4eTHbIX egnHMuax/yac. — 8 /288
dopma NPoMeXXyTOYHOM aTTecTaumm — 3a4eT, 9K3aMeH.

13. TpyaoemkocTb No BuAam y4yebHom paboTbl

TpyaoemMKoCcTb
Mo cemecTpam
Bug yuebHow paboTbl YcTaHoBOYHas 3nmMHsA
Bcero JleTHAg ceccusa
ceccus ceccus
AyOuTOpHbIE 3aHATUSA 30 6 12 12
nekuum 18 6 6
B TOM yucne: npakTu4eckme 12 - 6 6
nabopaTopHble - - - -
CamocTtodTtenbHas pabota 245 66 56 123
B TOM uymncne: kypcoBas paborta (MpoekT) - - - -
dopma NpomMeXyTOUYHON aTtTecTaumm — 3aqeT
13 4 9
4y, 3k3ameH 9 4
UToro: 288 72 72 144
13.1. CopepxaHue QUCLUMNIUHDI
Ne Peanuzauus
n/n HaunmeHoBaHuve pasgena pasferna anc-
CopnepxaHve pasgena AUCUMUNINHBI LnnnHel € No-
OVCUMNIUHBI MOLLIbHO OH-
navH-kypca,
QYMK
JluHeliHasi anzeb6pa. Mamemamuyeckuli aHanus
(1 cemecmp)
1. JNekuun
Mpeamet matemartmka. HeobxoanumocTtb n ocobeHHo- | Kype: 38.05.01
CTW NPUMEHEHUSI MAaTEMATUKN B MEHeXMeHTe. [oHsA- | Maremarnka

1.1 | BBegeHune. 3nemeHTbl TeO-
PUN MHOXECTB

TMe MHoxecTBa. Onepauuun Hag MHoxecTBamu. Orpa-
HWYEHHbIE U HEOTpaHMYEHHbIE MHOXeCTBA. MnntocTpa-
uusl onepaumi Hag MHOXeCTBamu C MOMOLUbK Ana-
rpamm Onnepa. lMpumepbl MCNONb30BaHUSA Teopun
MHOXXECTB AN peLUeHUs NPUKNagHbIX 3agay.

(3aouHas popma
o0yuenwns) | O6-
pa3zoBarenbHbIA
noprain "Dnek-
TPOHHBIN YHU-

Bepcuter BI'Y"
(vsu.ru)

MaTpuLbl

OCHOBHbIE NMOHATUS NUHEN-
1.2 | Hom anre6pbl. Bektopbl n

[MoHaTne matpuubl. [pumepbl MaTpul, B 9KOHOMMUKE.
lMoHATMe BekTOpa — cTonbua u BekTopa - CTPOKU. JKO-
HOMUYeckMe npumMepbl BekTopos. Onepauun Hag Bek-
Topamu. Onepaunn Hag maTpuuamu. CummeTpudeckune
1 opToroHanbHble Matpuubl. Onpegenutens MaTpuubl
n ero ceowcTtBa. Teopema Jlannaca. ObpaTtHasa maT-
pvua. HaxoxgeHue o6paTHOM MaTpuubl METOOOM
aycca. MNoHATne MuHopa. Anrebpanyeckoe AoNosHe-
Hne. HaxoxaeHne obpaTHOM MaTpuubl B BUOE Mpous-
BeAeHus matpuu. PaHr matpuu. Mpumepsl pelueHus
3a4ay C MCNonb30BaHNEM MaTPUL.

Kypc: 38.05.01
Maremaruka
(3a0uHas popma
obyuenus) | O6-
pa3oBaTeNbHbIN
noprain "Diek-
TPOHHBIN YHU-
Bepcurer BI'Y"
(vsu.ru)

1.3 | Cuctembl NHeHbIX ypasHe-

HUNA

OcHoBHbIE NOHATUSA K onpegeneHvs. Cuctema n nu-
HeWHbIX ypaBHEHMI C N nepemMeHHbIMW. PelueHve cu-
cTeM B maTpudHon dopme. Metopg »KopaaHa — Naycca.
Mpaeuno Kpamepa. Cuctema m ypaBHEHWIA C n nepe-
MeHHbIMKN. Teopema KpoHekepa — Kanenu (npaswuno
paHra). Cucrema nMHEeNHbIX OAHOPOAHbIX YPaBHEHWMN.
dyHaameHTaneHasa cuctema pelleHun. CBAsb Mexay
peLleHamMm HEO4HOPOAHON CUCTEMON n

Kypc: 38.05.01
Maremaruka
(3aouHas Gopma
o0yuenus) | O6-
pa3oBaTebHbIN
TPOHHBII
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COOTBETCTBYIOLLEN en oaHopoaHoW cuctembl. ObLuiee,

YHUBCPCUTET

YacTHoe 1 6asncHoe peLleHre CUCTEM NNHENHBbIX ypaB- | BI'Y" (vsu.ru)
HeHn. CoBCTBEHHbIE 3HAYEHUA U COBCTBEHHbIE BEK-

Topbl Matpuupbl. JlMHenHble GanaHcoBble CUCTEMbI B

3KOHOMUKe (Ha npumepe moaenu JleoHTeeBa). KBagpa-

TWUYHbIE POPMBI.

OnpepneneHune nuHeHoro npoctpaHcTea R, npumepsl. | Kypc: 38.05.01
JInHenHo 3aBUNCUMBbIE N HE3ABUCKMMbIE CUCTEMbI BEKTO- | Maremaruka

poB. basnuc n koopgmHaTbl. PasmepHOCTb AMHENHOMO
npocTtpaHcTBa. OnpegenexHve eBKNMMOOBOro NpoCTpaH-

(3aouHas hopma
o0yuenus) | O6-

ctBa. CkanspHoe nponsBegeHne n ero akcuomsl. [pu- | pasoBartenbHbIH
14 JInHenHble 1 eBKNMAOBLI Mepbl €BKNUAO0BbLIX MNPOCTPAHCTB. [nvHbI BEKTOPOB M | mopran "Diek-
npocTpaHcTBa yron mexgy Bektopamu B R" . HopMupoBaHHbIE NPO- | TpOHHBIN YHH-
cTpaHcTBa. [NoHATMe opTOHOpMUpOBaHHOro 6a3nca es- | Bepcurer BI'Y"
Knugosoro npoctpaHcTea. KBagpatuyHble oopMbl, MX | (vsu.ru)
MaTpuubl B gaHHom 6Gasuce. Kputepuin CunbBecTtpa
3HaKoomnpeaeneHHoCTM KBagpaTudHonm popmbl. dne-
MEHTbI aHaNnUTUYECKOW reoOMeTpuun.
MoHaTue nocnepoBatenbHocTU. Cnocobbl 3aganHns no- | Kype: 38.05.01
cnepoBatenbHoOCTEN. beckoHeyHo Manble M 6Gecko- | Marematuka
HeyHo 6onblwure nocnegoBaTenbHocTU. OrpaHnyeH- | (3aouHas Gopma
Hble U HeorpaHWyeHHble NnocrnefoBaTenbHOCTU. obyuenwus) | O6-
1.5 | MNocnenosatensHocTw. MNpe- . -
: Cxopasiwmecs nocnegoBaTenbHOCTW, UX CBOWCTBA. pa3oBaTeIbHBIN
Aen nocnegoBaTenbHOCTU "
MoHoTOHHbIE nocnepoBaTenbHOCcTU. Yucno e. Teo- | mopran "Diek-
pema O BMOXeHHbIX oTpeskax. BbluucneHve npegena | TpoHHbIM yHU-
nocriegoBaTeslbHOCTH. Bepcuter BI'Y"
(vsu.ru)
OnpegeneHune dyHkumn. Cnocobbl 3agaHusa dyHkumn. | Kype: 38.05.01
MoHATMA cnoxHom u obpartHow dyHKUuMn. HesiBHas | Martemaruka
dyHkumnsA. Knaccudukaumsa dyHkumi. pyumeHeHne | (3aounas dopma
YHKLMIN B 3KOHOMUKE (MpOu3BOACTBEHHAs (PyHKUMS, | oOyuenus) | O6-
DYHKLMSA MONEe3HOCTU, PYHKUMSA cnpoca M Npearioxe- | pasoBaTeabHbIH
Hus). BeckoHeyHo Manble M 6eckoHeyHo 6onbluve | mopran "Diek-
HKkuMn. CpaBHeHWe OeCKOHeYHO ManbiX M Oecko- | TpOHHBIHN YHU-
1.6 OyHkumK. Mpegen gyHKUMK GyHKL P N "
He4yHo Oonbwux dyHKUMR. OnpegeneHus npegena | Bepcurer BI'Y
YHKLMKN B TOYKE M Ha BECKOHEYHOCTUW, onpegenexne | (vsu.ru)
OLHOCTOPOHHWX npeaenos. OCHOBHbIE CBOWCTBa npe-
aenos yHkumn. lMepBbIi U BTOPOW 3aMeyaTerbHble
npegensl. NMpuMepbl 3KOHOMUYECKMX NPUNOXEHWUIA. Bbl-
yucneHne npenernos MYHKUUIA 1 pacKpbiTMe Heonpeae-
NEeHHOCTEN.
Kypc: 38.05.01
OnpeneneHne HenpepbIBHOCTU OYHKLMN B TOYKE M Ha Y em—
npomMexyTke. HenpepbiBHOCTb 3NeMeHTapHbIX YHK- (sa0unas hooma
uun. CBoncTBa HenpepbIBHbIX OYHKLNIA. (sa0uma1 dopMa
. o0yuenwns) | O6-
17 Knaccudmkaums Todek paspbiBa. Teopema 06 ycTonum- o
. HenpepbIBHOCTL GyHKL MU _ pa3oBaTeIbHBIN
BOCTW 3HaKa HenpepbIBHOW (pyHKUMW. [epBas u BTopas HonTan "iek
HopTan JJICK-
Teopembl bonbLaHo-Kowu. MNMepBas 1 BTopas Teopembl S
% ¥ > | 1p yHH-
Bewiepwtpacca. HenpepbiBHOCTb CMOXHOW M 0OpaTHOM "
cyHKUMN sepeuter BI'V"
) (vsu.ru)
MoHaTue npoussoagHoW. 'eomeTpuyecknin n akoHoMmu- | Kype: 38.05.01
Yyeckui cmbicn npoudsogHon. OQHOCTOPOHHME MpPou3- | MaremaTuka
BOAHble. icnonb3oBaHme NOHATMS NPON3BOAHON B 9KO- | (3a04Has Gopma
Homu4eckomn Teopun. MNMoHaTHe anddepeHunpyemMocTy | obydenus) | O6-
dyHKUMKn. Heobxogmmble M [OCTATOYHbIE YCMOBUS | pa3oBaTeIbHbIH
18 OndpdepeHumnansHoe ucunc- | guddepeHumpyemocTn yHKuumn B Touke. Auddepen- | nopran "Diek-

nexve yHKUUN OOHOW nepe-
MEHHOMN

LMPYEMOCTb U HEMPEPBLIBHOCTL (PYHKLIMW.

MoHatna pguddepeHumana. FeomMeTpmuyeckuii CMbICN
onddepeHumana. lNpumeHeHne aunddepeHumnana K
NPUGNMKEHHBIM BblducneHnsm. QuddepeHumnpoBaHme
CYMMbI, Pa3HOCTM NPOM3BEAEHUS, YACTHOTO (hyHKLUUN.
OudbepeHuupoBaHme anemMeHTapHbIX PyHKUMIA. Oud-
depeHUNpOBaHNE  CIIOXKHOW  OYHKUMKW,  MpUEeM

TPOHHBIN YHU-
Bepcurer BI'Y"
(vsu.ru)
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norapudmmdeckoro andpdepeHumnpoBaHus. Oudde-
peHunpoBaHue obpaTtHon dyHKuuu. NpounsBoaHble U
AnddepeHymansl BbICLUMX NOPSIAKOB.

MpnmeHeHne anddepeHun-

Teopewmbl Ponng, Jlarpanxa, Kowwn. l'eomeTpuyeckas

N 3KOHOMMYEecKas UHTepnpeTauns Teopem. MNMpusHaku
MOHOTOHHOCTU (PYHKUNN. SKCTpemMyM ddyHKUMK. Heob-
XoamMMoe ycrnosue akctpemyma. Nepsoe n BTopoe go-
CTaTOYHble yCNnoBus akcTpemyma. lNMpumepsl pelleHns
3KOHOMWYECKMX 3aAay Ha onpeeneHne aKkCTpemyma.
MoHsTHe BbINyKNOCTU PyHKUMK. [JocTaTouHbIe yCro-

Kypc: 38.05.01
Maremaruka
(3a0uHas popma
o0yuenus) | O6-
pa3oBaTENbHBIN
noprain "Duek-
TPOHHBIN YHU-

1.9 | anbHoro ucuncnexms k nc- BUSI BbINYKNoCTW. [MoHATME ToukM nepernda. Heobxo- Bepcurer BI'Y"
cnegoBaHUIo OYHKLUNIA OMMOE 1 JOCTaToOYHOE YCIOBMS TOYKM nepernba. (vsu.ru)
AcvmnToTbl rpaduka yHkunin. Teopema Jlonutans.
O6wwasn cxema nccnegoBaHusa dyHkuun. Mccneposa-
Hue (pyHKLMI B 9KOHOMUKe. OnpeaeneHne uHTepea-
NIOB MOHOTOHHOCTHU, 3KCTPEMYMOB, TOYeK nepernbda un
acMMnToT rpadmka dyHkumn. [NocTpoeHne rpadukos
YHKUMURA.
MepBoobpasHas yHkumMKM. HeonpegeneHHbli uHTe- | Kype: 38.05.01
rpan u ero OCHOBHbl€ CBOMCTBA. VIHTerparnbl OT OCHOB- | MartemaTuka
HbIX 3neMeHTapHbIX yHKUMi. MeToa 3ameHbl nepe- | (3aounas dhopma
MeHHON. MeToa MHTerpupoBaHusa no YacTtsiM. OcHOB- | oGyuenus) | O6-
Hble TWUMNbl MHTErpanoB, 6epyLUMXCs NO YaCTSM. pa3oBaTeIbHBIN
1.10 HeonpeneneHHbIn nHTerpan WHTerpupoBaHne TpUroHOMETPUYECKNX DYHKLMIA. nopran "Duek-
PasznoxeHne paunoHanbHoM Apobu Ha CyMMy NPOCTEN- | TPOHHBIN YHHU-
wux gpoben. MHTerpypoBaHme paumoHanbHbIX YHK- | Bepcuter BIY"
unn. Metoa HeonpedeneHHbIX KO3PMULMEHTOB. (vsu.ru)
WHTerpmpoBaHne  MNpOCTEMWIMX  MppauMOHarbHbIX
dyHKUMN. MNoHsaTUe 0 HebepyLmxca nHTerpanax.
2. MMpakTn4yeckue 3aHATUA
Kype: 38.05.01
Maremaruka
(3a04yHasn g[gopMa
lMoHaTue MHoXecTBa. PelleHune 3agay unnocTpupyto- obyucnus) | O6-
2.1 | 9nemeHTbI TEopUN MHOXeCTB tix: orepaliin Hazl MHoXecTBamh ¢ rioMotlisto ava- A30BaTebHBIN
rpamm Sinepa. cnonb3oBaHusa TEOPUN MHOXECTB p—
ONSA pelleHns npuknagHelx 3agad. HopTal ek uaneK'
TPOHHLIU YHU-
Bepcuter BI'Y"
(vsu.ru)
Kypc: 38.05.01
Marematuka
PeweHne 3agay ¢ ucnonb3oBaHuem orepauun Hapg | (3aounas dpopma
MaTtpuLlamMu: CnoxXeHue maTpul, YMHOXeHue matpuy. | obyuenus) | O6-
22 BekTopbl 1 maTpuLbl. BbluncneHve onpegenuTtenen MaTpuy, pasnuyYHbIX NO- | pa3oBaTelbHbIH
psiakoB. HaxoxaeHve obpaTtHbix MaTpuu. BeluncneHnme | mopran "Jiek-
paHra martpuL. TPOHHBIN YHU-
Bepcurer BI'V"
(vsu.ru)
PelweHune cucteM n nuHenHbIX ypaBHeHUn ¢ n nepe- | Kype: 38.05.01
MeHHbIMW. PelueHne cuctem B maTtpuyHon goopme. Me- | Maremaruka
Toa KopaaHa — Naycca. Npasuno Kpamepa. PeweHne | (3aounas popma
CUCTEM M ypaBHEHUW C N nepemeHHbIMU. Teopema | obyduenwus) | O6-
KpoHekepa — Kanenu (npaBuno paHra). PelleHne cu- | pa3oBarelibHbIM
23 | Cuctembl NUHENHBIX YpaBHe- | CTEeM JIMHEMHbIX OOHOPOAHLIX YpaBHeHWH. Haxoxae- | mopran "Diek-

HUN.

HMe yHOaMeHTanbHOW cucTembl pelweHuin. CBA3b
MeXay peLleHNaMN HEOOHOPOAHOW CUCTEMOW N COOT-
BETCTBYIOLLEN el ogHopoaHow cuctembl. ObLyee, YacT-
Hoe n 6asncHoe pelleHne CUCTEM JIMHENHbIX ypaBHe-
HUI. HaxoxaeHne cobCTBEHHbIX 3Ha4YEeHUI 1 COBCTBEH-

HbIX BEKTOPOB MaTtpuLbl.

TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)



https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376

24

MocneposartenbHocTw. [Npe-
Aen nocnenoBaTeslbHOCTU

Cnocobbl 3apaHns nocrneagoBaTenbHocTeN. Bbluncne-
HWe npeaena nocrneaoBaTenbHOCTU.

Kype: 38.05.01
Maremaruka
(3a0uHas popma
o0yuenus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-

Bepcurer BI'Y"
(vsu.ru)

2.5

OyHkumKn. Mpegen yHKkUMK

MonaTne dpyHkunn. HaxoxgeHme obnactu onpegene-
HMS 1 obnactn 3HayeHnsa dyHKUMIA. BeluucneHne npe-
aenos (OYHKUUIN U pacKkpbiTUe HeonpeaeneHHOCTEN.

0 o .
HeonpepeneHHoctn —, —, co—oo0, (-0 . [epBbii 1
o0

BTOpOl7I 3amMmedaTersibHble npeaenbl.

Kypc: 38.05.01
Maremartuka
(3aouHas Gopma
o0yuenus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-

Bepcuter BI'Y"
(vsu.ru)

26

HenpepbIiBHOCTb OyHKLUN.

VccnepoBaHve HeMpepbiBHOCTU PYHKLMM B TOYKE U Ha
npomexyTke. HenpepbiBHOCTb 3neMeHTapHbIX (OYHK-
uMn. HaxoxpgeHune Touyek paspbiBa PyHKUMMK, Knaccu-
dmkauust Touek paspbiBa.

Kypc: 38.05.01
MaremaTuka
(3aouHas popma
o0yuenns) | O6-
pa3oBaTenbHbIN
noprain "Diek-
TPOHHBIN YHU-

Bepcuter BI'Y"
(vsu.ru)

2.7

OnddepeHumansHoe ncumc-
neHune yHKUMM OOHOW nepe-
MEHHOMN.

.BbluncneHue nponssogHou. leomeTpruyeckuin n 3KOHO-
MUYECKMIA CMbICN npou3BogHon. OuddepeHumpoBa-
HWE CyMMbI, Pa3HOCTW NPON3BEAEHMNS, YaCTHOrO (OYHK-
unn. dnddepeHumnpoBaHue anemeHTapHbiX QyHKUMNA.
BblumcneHne npon3BoaHOM CNOXHOW pyHKUMK. [prem
norapudgpmmyeckoro gudpdgepeHumposaHms. Bbluncne-
Hue auddepeHUManoB pasnuyHbIX QYHKUUA. Bblunc-
NEeHne Npomn3BoAHbIX U auddepeHUnanos BeICLUMX MO-
PSAKOB.

Kypc: 38.05.01
MaremaTuka
(3a0uHas popma
00yuenus) | O6-
pa3oBaTebHbIN
noprain "Diek-
TPOHHBIN YHU-

Bepcurer BI'V"
(vsu.ru)

2.8

MpumeHeHue guddepeHumn-
arbHOro UCYMCNEHUs K 1c-
cnefoBaHMIo PYHKUNIA.

ViccnepoBaHune (pyHKUMIA: HaxoXaeHue acMMMTOT rpa-
dmka yHKUMIA, MpoBepKa HEOOXOAMMOrO YCIOBUSA JKC-
TpeEMyMma, HaxoXOeHue CTauUOHapHbIX TO4YeK, Mpo-
BEpKa JOCTATOYHbIX YCMOBUA 3KCTPEMYMa, Haxoxae-
HWE MHTEepPBAarnoB BbIMYKNOCTU OYHKLUUN N TOYEK nepe-
rmba. lNocTpoeHne rpadukoB YHKLUUA C MOMOLLBIO
NpoBEeaEeHHOrO NCCIEeAOBaHMS.

Kype: 38.05.01
Maremaruka
(3aouHas popma
o0yuenus) | O6-
pa3oBaTesbHbIN
TPOHHBIN YHU-

Bepcuter BI'Y"
(vsu.ru)

29

HeonpeneneHHbIn nHTerpan

BbluncneHne HeonpeaeneHHbIX NHTerpanoB OoT OCHOB-
HbIX aneMeHTapHbIX yHKUMA. MeToa 3ameHbl nepe-
MeHHon. MeTof uHTerpupoBaHus no yactam. OcHoB-
Hble TUMbl MHTErpanoB GepyLinecs No YacTam.
WHTerpupoBaHme TPUroHOMETPUYECKNX PYHKLINIA.
PasznoxeHne pauynoHanbHoM Apobu Ha CyMMy NpocTemn-
wux gpoben. VIHTerpypoBaHme paumoHanbHbIX (YHK-
umn. Metoa HeonpegeneHHbIX KO3gULMEHTOB.
WHTerpupoBaHme  nNpocTelnx  MppaumoHanbHbIX

dYHKLNNA.

Kypc: 38.05.01
Maremaruka
(3aouHas popma
o0yuenwus) | O6-
pa3zoBarenbHbIN
noprain "Diek-
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

Mamemamudyeckul aHanus, meopus eepoanocmeL“l u Mmamemamu4ecKasi cma-

mucmuka
(2 cemecmp)

1. Nekuun
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1.1

OnpepeneHHbI nHTerpan

[MoHaTue nHTerpansHon cyMmmbl. OnpeaeneHHbI MHTe-
rpan, reoMeTpu4ecKknii 1 dKoHoMm4ecknin cmbicn. Oc-
HOBHbIE CBOWCTBA ONpeaenieHHoro nHTerpana.
WHTerpan ¢ nepemMeHHbIM BepxHuUM npegenom. dop-
Myna HeloToHa-JlenbHuua. WHTerpvpoBaHve no ua-
CTAM N METOA 3aMeHbl NepeMEHHON B onpeaeneHHoOM
nHTerpane. MpunoxeHnss onpedeneHHoro uHTerpana.
MpnbnmxeHHble MeToabl MHTErpupoBaHus. Ncnonb3o-
BaHWS MOHATUSI OMpPEeAEeneHHOro MHTerpana B 3KOHO-
MUKe.

Kypc: 38.05.01
Maremaruka
(3a0uHas popma
o0yuenus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-
Bepcurer BI'Y"
(vsu.ru)

1.2

HecobcTBeHHbIE MHTErpansbl

HecobcTBeHHbIE MHTerpanbl ¢ 6eckoHeYHbIMK npeae-
naMu UHTErpupoBaHMs U HECOBCTBEHHbIE MHTerpasnbl
OT HeorpaHMYeHHbIX YHKLNNA.

Kypc: 38.05.01
Maremartuka
(3aouHas Gopma
o0yuenus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-

Bepcuter BI'Y"
(vsu.ru)

1.3

BekTopHble NpocTpaHcTea.
®YHKUMN MHOTUX NEepeMeH-
HbIX

[MoHATMe koopaMHaTHOro NpocTpaHcTBa. [NoHaTue meT-
pU4eckoro, NIMHENHOro, HOPMMPOBAHHOIO, €BKNMAOBa
npoctpaHcTBa. [lpMmepbl  3KOHOMWYECKUX  MpO-
CTpaHCTB. 3aMKHYTbl€ OTKPbITblE, KOMMNAKTHbIE MHOXE-
CTBa B METPUYECKMX NPOCTPAHCTBaX. TOYEYHblE MHO-
XecTBa B 71 - MEPHOM NPOCTpaHCTBe. DYHKUNU MHOTUX
nepemeHHbIX. Mpegen yHKUMM MHOMUX NepemMepeH-
HblX. HenpepbiBHOCTb OYHKLMU MHOTUX NEepPEeMEHHbIX.
OcCHoBHble CBOWNCTBA HeMNpepbIBHbIX (PYHKUMA. [MoHs-
TUE CNOXHOW YHKUMKN. HenpepbiBHOCTb CNOXHOM
dyHKUMN. YacTHble 1 NonHble NpupaweHns yHKLMm
MHOMMX nepemMeHHbIX. YacTHble Npou3BoaHble U Ang-
depeHUmnan nepsoro nopsiaka B yHKUUM MHOMUX ne-
pemeHHbIX. OuddepeHumpyeMocts gyHKUnn. CBsA3b
AndepeHUpyeMocT € CyLeCTBOBAHNEM YacCTHbIX
npoussogHbIxX. [dnddepeHumpyemMoctb U HenpepbiB-
HOCTb. [ToOHATUE NPOM3BOAHOM MO HanpaBneHuo 1 rpa-
avenTa. duddepeHunpoBaHue CNOXHOM N HEABHOWM
dyHKUMKU. YacTHble nponssBoAHble 1 anddepeHumnansl
BbICLUMX MOPSAKOB. Vcnonb3oBaHne yHKUUA MHOTMX
nepeMeHHbIX B 3KOHOMUYECcKoW Teopuun. JlokanbHbIn
3KCTPEMYM (PYHKLMM MHOTMX NepemMeHHbIX. Heobxoau-
MOe ycroBue NokanbHOro akcTpemyma. [JoctatoyHoe
YCroBWe NOKanbHOro akcTpemyma (kputepuin Cunbse-
cTpa).

YCNOBHbLIN 3KCTPEMYM (PYHKLMM MHOMUX NEPEMEHHbIX.
Teopema 0 pa3pewnMocTy cucTeMbl PYHKUMOHAMNBHbIX
ypaBHeHun. MeTtoq MHOXUTenNen JlarpaHxa.
lMoHATMEe O meTode HauMeHbLUMX KBagpaToB.
Mepbl peLleHne 9KOHOMUYECKMX 3a4au.

Mpu-

Kypc: 38.05.01
Maremaruka
(3aouHas popma
o0yuenns) | O6-
pa3oBaTenbHbIN
noprain "Diek-
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

14

Yucnosble U PyHKUMOHArb-
Hble psAabl

Yucrnoeble psga. OnpegeneHne YNCNoBOro psaa u ero
CyMMbl. HeobxoaumbIi NpM3HaK CXOAMMOCTU YUCIIO-
BbIX psgoB. [apmMoHudeckuit psa. Paabl ¢ TONoXuTenb-
HbIMW 4YneHamu. [locTaTOYHble MPU3HaKW YUCNOBOrO
psiga (Npyu3Hak cpaBHeHMWs, Npu3Hak Janambepa, nHTe-
rpanbHbIN npusHak Kowu). 3HakonepemeHHble psaabl
abconioTHas M ycroBHasi cxoAuMMocTb. [MoHATME O
dYHKUMOHanNbHLIX psgax. UHTepBan n pagnyc cxoau-
MOCTU CTeneHHOoro psaa. PasnoxeHue dyHKUMn B cTe-
neHHble pagpl (psgel Tennopa n Maknopena). Npume-
HeHWe psaoB B NPUMBNWKEHHbIX BbIYUCITIEHNSIX.

Kypc: 38.05.01
Maremaruka
(3aouHas popma
o0yuenwus) | O6-
pa3zoBarenbHbIN
noprain "Diek-
TPOHHBIN YHU-
Bepcurer BI'Y"
(vsu.ru)
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1.5

BeeneHne. OCHOBHbIE MNOHS-
TVS TEOpUN BEPOATHOCTEMN.

Mpeamet Teopun BeposTHocTen. HeobxooumocTb U
YCNOBUSA NPUMEHEHMUS BEPOATHOCTHBLIX METO0B B 3KO-
Homuke. MNMpegmeT matemaTuyeckas ctatuctuka. Cesasb
MaTeMaTU4eCKOM CTaTUCTUKU C Teopuen BepOsTHO-
cten. MNMoHaTue wmcnbitaHusa. OnpegeneHve cobbITuS.
Buabl cobbiTnin. encteus Hag cobbiTuamn. Knaccuye-
CKOe onpeferneHne BeposTHocTu. eomeTpunyeckas Be-
posiTHOCTb. OTHOCUTEMbHAasi 4YacToTa. YCTOMYMBOCTb
OTHOCUTENbHOM YacToThbl. CTaTucTudeckoe onpegerne-
HMEe BEpOATHOCTW. BbluMcrieHne BepoATHOCTENM C UC-
Nonb30BaHMeM KOMOMHATOPHbIX CXEM.

Kype: 38.05.01
Maremaruka
(3a0uHas popma
o0yuenus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-
Bepcurer BI'Y"
(vsu.ru)

1.6

BeposaTHOCTHOE  mpocTpak-
ctBo. OcCHOBHblIE TeopeMbl
Teopun BEPOATHOCTEN.

MHOXeCTBO aneMeHTapHbIX COObITMI. MHOXECTBO CO-
6biTiA. MNMoHATHe 06 anrebpe MHOXeCTB U 0 O -an-
rebpe. Akcnombl Konmoroposa. [NoHATHe BepOATHOCT-
HOro NpoCcTpaHCcTBa. Teopema CroXeHUs BEPOSATHO-
CTeN ANns COBMECTHbIX W HECOBMECTHbIX COObLITUIA.
MpUHUMN NpaKkTU4eckon HEBO3MOXXHOCTU ManoBepo-
ATHbIX COObLITUIA. YCroBHasi BEPOSATHOCTb. TeopeMbl
YMHOXEHWS ANsi 3aBUCUMbIX Y HE3aBUCUMBbIX CODLITUN.
dopmyna nonHon BeposTHocTU. Popmyna baineca.
MoBTopeHne wucnbiTaHnn. dopmyna bepHynnu.
HauBeposTHenwee 4ncno nosisneHus cobbitua B no-
cnefoBaTenbHOCTU HE3aBUCUMMBIX UCTMbITaHUNA. PyHK-
umsa Jlannaca, nHterpansHas gyHkums Jlannaca n nx
npUMEHeHNe Ons peLleHnsa 3agad B YCroBUsIX NOBTO-
PEeHMS NCMbITaHUN.

Kypc: 38.05.01
Maremartuka
(3a0uHas popma
o0yuenwus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

1.7

CnyyaiHble BENWYMHbI U CMo-
cobbl nx 3apgaHus. Ymcnosble
XapaKTePUCTUKN  CIyYarHbIX
BENUYUH.

MoHATMe cnyyYanHom BenuuMHbl. PYHKUMS pacnpege-
NeHunsa crnyyYyanHomn Benn4mHbl N ee cBoncTBa. [nckpeT-
Hble U HenpepbiBHbIE CryYyanHble BeNnYuHbL. [NoHaTre
3aKoHa pacnpegeneHus criyyYyanHon BenuuyuHbl. Psg
pacnpegeneHns OUCKPETHOW CnyyYyamHOW BenUYUHBI.
MnoTHOCTb pacnpeneneHns BepoSTHOCTEN HenpepblB-
HOW cry4arHOW Benu4uHbl. BepoATHOCTb nonagaHus
HenpepbIBHOW CNyYanHOW BENUYUHBLI B 3aJaHHbIA UH-
Tepsan.

MaTtemaTnyeckoe OXuaaHue OUCKPETHBbIX U Hernpe-
pbIBHbIX CnyyYanHbix BennumH. Moga. Meguana. Ouc-
nepcus QUCKPETHBbIX N HEMPEPbIBHbIX CIyYanHbIX Be-
NNYMH. HavanbHble 1 LeHTparnbHble MOMEHTbI Criy4Yan-
HbIX BenuyuH. AcummeTpus. Jkcuecc. BbluncneHne
YMCIOBbIX XapaKTepPUCTUK C ucnonb3oBaHnem Excel.

Kypc: 38.05.01
Maremartuka
(3aouHas popma
o0yuenns) | O6-
pa3oBaTenbHbIN
noprain "Diek-
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

1.8

OcHoBHble 3akoHbI pacnpege-
neHus.

3aKoH 6OMbLUNX YMCEN U LIEH-
TpanbHas npegenbHas Teo-
pema.

BrvHoMMankeHbIn 3aKkoH. 'MnepreomeTpryeckoe pacnpe-
aenexue. 3akoH [NyaccoHa. PaBHOMepHbIN 3akoH. Hop-
MasnbHbIA 3aKOH. BbluMcneHne BeposiTHOCTWM nonaga-
HUA Ccrny4YarHOW BernWYWUHbI, NOAYMHEHHOW HOopMarib-
HOMY 3aKOHY, B 3adaHHbli uHTepsan. [pasuno “Tpex
curm”. MNokasaTenbHoe pacnpegenexuve. lNpumepsl uc-
Nnonb30BaHWs 3aKOHOB pacnpefeneHus gns mMoaenu-
pOBaHMsA SKOHOMMUYECKMX MpoleccoB. 'eHepupoBaHue
nceBaoCIy4YalHbIX YMcen C 3af4aHHbIM 3aKOHOM pac-
npegeneHna B Excel.

MoHsATMe 3akoHa Gonblumx Yncen. Ponb 3akoHa 6onb-
LWMX YUCen B U3YYEHUN CTAaTUCTUYECKNX 3aKOHOMEPHO-
CTel B 3KOHOMUKe. [pumepbl AencTBUSt 3aKoHa OOrb-
lwmx yncen. HepaseHcTBO Yebblwea. Teopema Yebbl-
weBa. [MoHATUE LeHTpanbHON NpeaeribHON TeopeMbI.
[MoHaTue o Teopeme JlsnyHoBsa.

Kype: 38.05.01
Maremaruka
(3aouHas popma
o0yuenns) | O6-
pa3oBaTeNbHbIN
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

1.9

CraTtuctnyeckoe onncaHne
pe3ynbTaTtoB HAbMAEHUNA.
CraTucrtmnyeckue MeToObl
OLLEHKM NapamMeTpoB.

"eHepanbHas COBOKYMHOCTb U Bblbopka (BbIGopoyHas
COBOKYMNHOCTb). Bbibopka n3 ogHOMEPHOro U MHOro-
mMepHoro pacnpegeneHns. Cnocobbl otbopa. Bbibo-
poYHoe pacnpefeneHve. BapnaumoHHbIM pag, ero xa-
pakTepuCTMKM U rpacpuyeckoe  m3obpaxeHue.

Kypc: 38.05.01
Maremaruka
(3aouHas Gopma
o0yuenus) | O6-

pa3oBaTEIbHBINA
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Mmctorpamma. lNonuroH. BeiGopoyHbI aHanor dyHK-
UuKn pacnpefeneHns — aMmnupudeckas yHKUUS pac-
npegeneHnss 1 ee CBOWCTBA. YnMcCroBble xapakTepwu-
CTMKM BbIBOPOYHOro pacnpegeneHns: BblIOOPOYHOE
cpeaHee, BblIbOpouyHasa gucnepcusi, MeamaHa, acum-
MeTpus, 3Kcuecc, BbIBOpoyHble MOMeHTbLl. O6paboTka
pe3ynbTaTtoB HAabNOEeHU ¢ ucnonb3oBaHnem Excel.
MoHATMe oueHkn napameTpoB. CBOWCTBA OLIEHOK: CO-
CTOSATENBbHOCTb, HECMELLEHHOCTb, 3(PEKTUBHOCTD.
ToyeuHble OUEHKM NapameTpoB pacnpegenenHus. WH-
TepBaribHblE OLEHKN NapamMeTpoB pacnpegenenus. Jo-
BepUTEnbHbIN MHTEpBan. [pumepbl NOCTpoeHns goBe-
putenbHbIX MHTepBanoB. OueHkM Ans BbIGOPOYHOro
cpegHero n BblbopoyvHon gucnepcumn. Ctatnuctudeckoe
oueHuBaHue B Excel.

noprain "Diek-
TPOHHBIN YHU-

Bepcurer BI'Y"
(vsu.ru)

OnucaHve rmnotes. lpocTble N CNoXHble TMNOoTEe3bl.
Hynesas n koHkypupytowme runotesbl. Kputepun npo-
BEPKU CTATUCTUYECKMX rMNoTe3. YPOBEHb 3HAYUMOCTU
N MOLLHOCTb KpuTepus. Owmnbkn nepeoro u BTOPOro

Kype: 38.05.01
Maremaruka
(3a0uHas popma
00yuenus) | O6-

poga. lNpoBepka rMnoTes O 3akoHaxX pacnpefeneHuns. | pa3oBaTelbHbIH
1.10 | MNpoBepka  cTaTUCTUYECKNX K _ n ek
noTes. puTepuii cornacus. lNposepka runoTes o paBeHCTBe | mopran ek
cpegHuX W aucnepcuin. PacnpefeneHus BepoOsiTHO- | TPOHHbIM YHU-
CTen, ncnonb3yemble O NPOBEPKUM CTaTUCTUYECKMX | Bepcurer BI'Y"
rmnoTe3 (pacnpegenexve lNupcoHa, pacnpegenexve | (vsu.ru)
CtblogeHTa, pacnpegenenune duwepa). Nposepka ru-
nortes ¢ ncnone3oBaHvem Excel.
2. MMpakTn4yeckue 3aHATUA
Kypc: 38.05.01
Marematuka
OnpepgeneHHbln vHTerpan. BeluncneHne onpegenel- | (zaounas gopma
HbIX WHTErpanoB C WCMNOMNb30BaHWEM dopMynbl | oby4enus) | O0-
2.1 OnpepgeneHHbl nHTerpan HbloToHa-llenbHmua. VHTerpyupoBaHue MO 4acTsaM M | pa3oBaTelbHbIH
MeTo[ 3aMeHbl NepeMeHHOW B onpeferieHHOM WHTe- | moprain "Diek-
rpane. MNpunoxeHusa onpeaeneHHoro nHTerpana. TPOHHBIN YHHU-
Bepcurer BI'V"
(vsu.ru)
Kypc: 38.05.01
Marematuka
(3a0uHas popma
BblumcneHne HeCOBCTBEHHbIX MHTErpanoB ¢ 6eckoHey- | obGyuenwus) | OG-
2.2 | HecoBcTBEHHbIE WHTerpanbl HbIMW MpeaenaMmmn NHTErpupPoOBaHMA U HECOBCTBEHHBIX | pa3oBaTelIbHBbINM
WHTErparnoB OT HeOrpaHUYEeHHbIX PYHKLNNA. nopTan "Dnek-
TPOHHBIN YHU-
Bepcurer BI'V"
(vsu.ru)
@OYHKLUMN MHOTUX NepemMeHHbIX. BeluncneHme yacTHbix | Kype: 38.05.01
nNpou3BoAHbIX U AuddepeHumanos nepBoro nopsaka | Maremaruka
PYHKUMN MHOTMX MNepemMeHHbIX. BbluncrneHne npous- | (zaounas dopma
BOJHOW MO HanpasneHuio 1 rpaguenTa. AuddepeHuun- | obydenus) | O6-
poBaHWe CRoXHOM YHKUMW. BbluMCrEeHWe YaCTHbIX | pa3oBaTeabHbII
2.3 | OYHKUMN MHOTUX NEpemeH- "
HEIX NPOV3BOOHbIX U nmcpcpep?Humanos BbICLUMX NOPSAAKOB. | mopTan "Diek-
VMcnonb3oBaHne yHKLUA MHOTMX NEPEMEHHbIX B KO- | TPOHHBIN YHU-
HOMUWYeCKOM Teopun. HaxoxaeHne nokarnbHOro aKkcTpe- | Bepcurer BI'Y"
MymMa YHKUUM MHOTMX nepeMeHHbIX. HaxoxpgeHnue | (vsu.ru)
YCMOBHOIO 3KCTpPEMyMa (PYHKLMU MHOMMX NepeMeHHbIX
C UCNoMnb30BaHMEM MeToa MHOXUTenewn JlarpaHxa
Uucnosble paabl. HaxoxaeHue cymmbl 4ncroBbix ps- | Kype: 38.05.01
noB. poBepka HEOOXOAMMOro Npu3HaKka CXOAMMOCTM | Martemaruka
24 | Yucnosblie 1 yHKLUNOHENb- yncnoBbIx pagoB. MapMoHuyeckut pag. Paasl ¢ nono- | (3aounas dopma

Hbl€ pAabl

XUTenbHbIMKU YneHamu. NpoBepka [OCTaTOYHbIX NPU-
3HaKOB CXOAMMOCTW YUCMOBbLIX PSAOB (NPU3HaK cpas-
HeHus, npusHak Janambepa, MHTErpanbHbi NPU3HaK

o0yuenwus) | O6-

pa3zoBarenbHbIN
opTaa



https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376
https://edu.vsu.ru/course/view.php?id=20376

Kowwun). BHakonepemeHHble psaabl abconoTHas 1 yCros-
Hasg cXxoAMMOCTb. [oHATME O PYHKUMOHANbHBLIX psaax.

"DJIEKTPOHHBIHI
YHUBEPCHUTET

25

OCHOBHbIE MOHATUS Teopuwn
BEPOSTHOCTEN.

HaxoxpgeHne wuwHTepBanoB u pagunycoB cxogumoctu | BIY" (vsu.ru)
CTEeNeHHOoro psiga.
Kypc: 38.05.01
Marematuka

Hencteus Hag cobbiTusmun. PelueHne 3agad ¢ MCNosb-
30BaHneM KOMBUHaTOpPHbIX cxeM. Knaccuyeckoe onpe-
JeneHne BepoATHOCTU. BbluncneHne BeposTHOCTEN C
NCNONb30BaHNEM KOMOMHATOPHBIX CXEM W Knaccuye-
CKOWM (bopMyribl BEPOSITHOCTH

(3a0uHas popma
o0yuenus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-

Bepcurer BI'Y"
(vsu.ru)

26

OcHOBHbIE TEOpeMbl Teopum
BEPOSATHOCTEMN.

PelweHne 3agay ¢ ucnonb3oBaHneM Teopema Crioxe-
HWUsi BEPOSAITHOCTEN A1 COBMECTHbBIX U HECOBMECTHbIX
COObITMI; TEOPEMbBI YMHOXEHUS AN1S 3aBUCUMbIX U He-
3aBUCUMbIX COBbITMI; (HOPMYIbl MONTHON BEPOSITHOCTH,
dopmyn baneca PeleHne 3agay ¢ Mcnonb3oBaHWEM
dopmynbl  BepHynnu. HaxoxgeHne HavBeposTHEN-
LIero yncna nosiBNeHns cobbiTns B nocregoBaTenbHO-
CTW He3aBUCMMbIX UCNbITaHM. PelueHne 3agad ¢ uc-
nonb3oBaHveM TeopeMbl [lyaccoHa, NnokanbHON U WH-
TerpanbHon Teopem Myaspa — Jlannaca.

Kypc: 38.05.01
Maremartuka
(3aouHas Gopma
o0yuenus) | O6-
pa3oBaTebHbIN
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

2.7

Cny4yanHble BEMWYMHbI 1 CNO-
cobbl nx 3agaHus. Yucnosble
XapakTepUCTUKM  CIyYarHbIX
BEJTUYUH.

PelueHre 3agay Ha NoCTpoeHUe psifa pacnpeneneHms
OWCKPETHOM CnyYanHomn BeNMYUHbI. INocTpoeHne dyHk-
Luum pacrnpeneneHms AMCKPETHbIX U HENPEPbIBHbIX Cry-
YalHbIX BenuuuH. HaxoxgeHwe dyHKLMU NNOTHOCTH
pacnpegeneHs BepoSTHOCTEN HENPEPLIBHOW Criyyan-
HOW BenunyunHbl. HaxoxaeHne BeposATHOCTM nonagaHus
HENpPepbIBHOW CIyYalnHOW BENWUYMHbI B 3a[aHHbIA WH-
Tepsan. PelweHne 3agady Ha BblUMCIEHME MaTeMaTU4e-
CKOro OXXWOAHUSA OUCKPETHBIX U HENPEPbLIBHbIX Cry4van-
HbIX BENMYMH, MOAbl, MeJuaHbl, LUCNEePCUN ONCKPET-
HbIX U HEMPEPbIBHbLIX Cry4YanHbIX BenuuuH. [MpoBepka
OCHOBHbIX CBOWCTB YMCITOBbIX XapakTepucTuk. Havyane-
Hble U LeHTparnbHble MOMEHTbI CryYamHbIX BEMWYMH.
AcummeTpus. Jkclecc. BbluncneHne YicnoBbix xapak-
TEPUCTUK C ucnonb3oBaHvem Excel.

Kypc: 38.05.01
Maremaruka
(3aouHas popma
o0yuenns) | O6-
pa3oBaTenbHbIN
noprain "Diek-
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

2.8

OcHoBHbIe 3aKoHbI pacnpegae-
nexHus.

3akoH 6onbLUMX Ynucen u LeH-
TpanbHas npegenbHasi Teo-
pema.

PeweHne 3agay Ha wucnonb3oBaHwe OuHOMUKanb-
HOro,.reoMeTpPUYeCcKoro, rmnepreoMeTpuYecKoro 3ako-
HOB pacnpefeneHuns, 3akoH NyaccoHa. PaBHOMepHbIN
3aKoH. HopmarnbHbI 3akoH. BbluncneHve BeposaTHOCTH
nonagaHusa criydanHon BenuyuHbl, NOAYNHEHHON HOP-
MarbHOMY 3aKOHy, B 3afaHHbln uMHTepsan. [Npasurno
“Tpex curm”. MNokasaTtenbHoe pacnpegerneHue. NoHs-
TMe 3akoHa Bonbwwux vucen. Npumepbl AencTensa 3a-
KoHa Bonblunx yucen. HepaseHcTBo Yebbiwesa. Teo-
pema YebblweBa.

Kype: 38.05.01
Maremaruka
(3aouHas popma
o0yuenus) | O6-
pa3oBaTeNbHbIN
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)

29

CraTuctmnyeckoe onvcaHue
pe3ynbTaTtoB HAbMAEHUNA.
CraTtuctnyeckue MeToObl
OLLEHKM NapamMeTpoB.

BbiGopka 13 ogHOMEPHOro 1 MHOrOMepHOro pacnpege-
neHus. lNMocTpoeHre BapuauUMOHHOIO Psas, Haxoxae-
HVe ero xapaKkTepucTuK 1 rpadmyeckoe n3obpaxeHuve.
MocTpoeHne rucTorpammbl,nonmroHa.. BelGopoyHbin
aHanor dyHKUMM pacnpefeneHns — amnupudeckas
dyHKUMA pacnpefenerHns. BoluncneHne YnNcnoBbIX Xa-
paKTEPUCTUK BbIBOPOYHOro pacnpeneneHunsi: Beloopou-
Hoe cpegHee, BblIbOpoYHas Aucnepcusi, mMeguaHa,
acumMmeTpus, aKcuecc, BbiIbopoyHble MOMEHTHI. [1oHs-
THe OLEeHKN napameTpoB. [NpoBepka CBONCTBA OLIEHOK:
COCTOSAATENIbHOCTb, HEeCMEeLLEHHOCTb, 3(PMEKTUBHOCTD.
HaxoxaeHne ToveuHbIX W MHTepBanbHbIX OLEHOK na-
pameTpoB pacnpegeneHus. [MocTpoeHue

Kypc: 38.05.01
Maremaruka
(3aouHas popma
o0yuenwus) | O6-
pa3zoBarenbHbIA
noprain "Diek-
TPOHHBIN YHU-
Bepcuter BI'Y"
(vsu.ru)
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AOBEPUTENbHbBIX WMHTEPBArioB. HaxoxgeHne oueHoK
ana Bbl60p0‘-IHOFO cpegHeroun BbI60pO‘-IHOIZ auncnepcumn

2.10

lMpoBepka CTaTUCTUHECKMX
rmrnoTes.

MpocTble 1 cnoxHble rmnoTesbl. Hynesas n KOHKypupy-
owme rmnoTtesbl. Kpurepun npoBepkn CTaTuCTUHECKUX
rmnoTes. YpoBeHb 3HAYMMOCTU N MOLLHOCTb KpUTEpUS.
Ownbkn nepsoro 1 BToporo poaa. lNpoeepka runotes o
3akoHax pacnpegeneHusi. Kputepun cornacus. [Npo-
Bepka rmnote3 O paBeHCTBE CpeaHuWX U AUCNEPCUN.
PacnpegeneHnnsa BeposTHOCTEN, WCMONb3yeMble Ans
NMpOBEPKN CTaTUCTMYECKUX runoTe3 (pacnpegeneHue
MupcoHa, pacnpeneneHue CTblogeHTa, pacnpegene-
Hne duwepa).

Kypc: 38.05.01
Maremaruka
(3a0uHas popma
o0yuenus) | O6-
pa3oBaTENbHBIN
TPOHHBIN YHU-
Bepcurer BI'Y"
(vsu.ru)
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13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUALI 3aHATUN

Buabl 3aHaTui (Yacos)

Ne HanmeHoBaHue pasgena anc-
n/n LMNNUHB Nexkumm | MpakTudeckue Nlabopa- | CamocroaTens- | g
TOPHbIE Has paboTa
JluneliHas anzebpa. Mamemamuydeckul aHanu3s (ycmaHOo804YHasi U 3UMHSIS CeCCUS)
1 BeeneHne. 3nemeHTbl TEOPUM ) 6 6
MHOXeCTB
2 | OCHOBHbIE NOHATUSA NINHENHON y y ) 12 14
anrebpbl. BekTopbl n matpuubl
3 CuncteMbl NMHENHBIX YypaBHe- 2 y ) 14 17
HWUA
4 JInHenHble 1 eBKNNOOBLI NPO- ) 10 10
CTpaHcTBa
5 MocnepoBaTtensHOCTH, Npeden 1 ) 12 13
nocneaoBaTenbHOCTU
6. dyHkummn. Mpegen dyHKuun 1 1 - 14 16
7. HenpepbIBHOCTE PyHKLUN 1 - 12 13
OdnddepeHumansHoe ncumcne-
8. HWe PYHKLMN OOHON NepemeH- 2 1 - 14 17
HOWM
MpumeHenue anddepeHun-
9. anbHOro UCYUCIIEHUS K uccre- 2 1 - 14 17
AOBaHWIO PYHKLWIA
10. | HeonpegeneHHbIi MHTErpan 2 1 - 14 17
Utoro: 12 6 - 122 140
Mamemamuueckuli aHanu3, meopusi gepossimHocmeu u
MamemMamu4ecKas crmamucmuka (emHsisi ceccusi)
1. OnpegeneHHbl nHTerpan 1 1 12 14
2 HecobcTBEHHbIE MHTErpasbl 1 1 12 14
YucnoBble U (PyHKUMOHAarbHbIE 11 11
psagbl
BekTopHble npocTpaHcTBa.
4, 1 12 13
PYHKLNM MHOTUX MEPEMEHHbIX
5 BeegeHue. OCHOBHbI? MOHATUSA 1 12 13
TEOpWM BEPOSITHOCTEWN.
BeposATHOCTHOE NPOCTPaHCTBO.
6 OcHOBHblE TEOPEMbI TEOPUM 1 12 13
BEPOSATHOCTEN.
CnyvaiHble BENNYMHBLI N CMO-
7 coObl NX 3agaHus. 1 1 14 16
YmncroBble xapakTepUCTUKM
CNy4anHbIX BEMUYNH.
OcHOBHbIe 3aKOHbI pacnpege-
neHus.
8 3aKoH 60oMbLUMX YNCEN U LieH- 1 12 13
TpanbHas npegernbHasi Teo-
pema.
Crartuctmnyeckoe onvcaHue pe-
9 3ynbTaToB HAGMOAEHWIA. 1 14 15
Crartuctnyeckne metoapl
OLEHKN NapameTpoB.
10 lMpoBepka CTaTUCTUYECKUX TN- 1 12 13
nores.
UToro: 6 6 - 123 135




14. MeToanyeckme ykasaHusa ans oby4aromxcs no 0CBOGHUIO AUCLUNIIUHDbI:

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

B xoae neKkuMoHHbIX 3aHATUI HEOBX0OUMO BECTUN KOHCMEKTMpOBaHne y4ebHoro matepuana,

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

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

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

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

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

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

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

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

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

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

a) OCHOBHasa nutepartypa:



Ne n/n

NcTouYHMK

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

Banguh, K. B. Teopus BepoaTHOCTEN 1 MaTemaTmnyeckasa ctatuctuka : ydebHuk / K. B. BanguH,
B. H. bawneikos, A. B. Pykocyes. — 3-e uag., ctep. — Mocksa : Jawkos n K°, 2020. — 472 c. :
un. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 — Bubnuorp.: c. 433-434. — ISBN 978-5-
394-03595-1..

Caxapoga, JI. B. MaremaTuka : yueOnuk : / JI. B. Caxaposa ; PocToBckuii rocyrapcTBeHHBIH SKOHOMHIYE-
ckuit yausepcureT (PUHX). — PocroB-na-J{ony : U3narenscko-nonurpadpudecknii komruieke PIDY
(PUHX), 2017. — 116 c. — Pexxum goctyna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567421— bubauorp. B kH. — ISBN 978-5-7972-2361-0.

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

6) gononHuTenbHasa nuTeparypa:

Ne n/n

MNcTouYHuK

1.

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

2.

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

'mypmaH B. E. Teopus BeposiTHOCTEN U MateMaTuyeckasi ctatuctuka : yyebHoe nocobue ans
ctyn. By3oB / B.E. 'mypmaH .— W3g. 11-e, ctep. — M. : Bbicw. wk., 2005 .— 478, [1] c. : vn.,
Tabn. — MNpegm. ykas.: ¢.474-479 .— ISBN 5-06-004214-6.

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

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

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

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

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

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

10.

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

11.

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

12.

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

B) MHOPMaLMOHHbIE 3MEeKTPOHHO-06pa3oBaTerbHble Pecypchbl:

Ne n/n

NcToYHMK

1.

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



https://biblioclub.ru/index.php?page=book&id=114541
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=567421
https://biblioclub.ru/index.php?page=book&id=573547
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6211&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0,%20%D0%92%D0%B5%D1%80%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%9A%D1%80%D0%B0%D1%81%D1%81,%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/

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

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

Ne n/n NcTOoYHMK

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

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

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

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

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

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

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

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHme AUCLUNIINHDI:

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

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

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

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

WHgukatop go-
CTWXKEHNS KOM- OueHouHble cpeacTBa
neTeHUmmn

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

1. | Bektopbl 1 Matpuubl.
CucTteMbl NIMHENHBbIX

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

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

OAHOW NepeMeHHOMN.



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

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

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

OcCHOBHbIE 3aKOHbI pac-
12. | npepeneHus.

KoHTponbHas pabota Ne 6

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

MpoBepka cTaTucTmye-
CKMX runoTes.

13,
KoHTponbHasa paboTta Ne 7

14.

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

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

20.1. TeKywWwMn KOHTPOSb yCneBaeMocTun

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

Mpumep BapuaHTa KOHTpPONbHOW paboTbl Ne 1.

1. BolumcnnTs Boipaxerne: X = B-C' - D — A*
3 2 4 2 3 0

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



2 1 3 5
3 2 7 13
2.BblumcnuTb onpeagenuTens: ‘A‘ = .
5 3 7 2
4 2 5 10
1. PewuTb MaTpuuyHOoe ypaBHeHWe, BbIMMCNMB OOpaTHyd MaTtpuly MeTtodom [aycca:
2 1 4
-1 3 4
X3 2 4|= .
2 3 -1
2 1 3

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

5x, —=3x, +2x;, +3x, +4x, =7

X, —3x,=5x;, —Txs=-4

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

1 110

—_— 0

0 1
I 1
I 1

Mpumep BapuaHTa KOHTPONbLHOW pa6oThbl Ne 2.

Haitu npegens! pyHKUMiA:

- 5-3x% - 3x° . sin” x
' xli?ozx3+4x2+5x ' xlgt}«/lersinx—cosx

Cx+3-2Vx .57 -1

2. lim 4. lim
x—1 x—l x—0 X

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

5. lim(x —)ctgmx 6.1im

x—1 n—0 ‘/31’14 +l’l3

Mpumep BapnaHTa KOHTPONbHOW paboThl Ne 3

3
1. HaiTv npoussogHyto yHkumm y = 2 (4x)

2. WccnepoBaTb (OYHKLMIO M NOCTPOUTL rpadomku.
3

1) y=x2x_3 2) y=x+2+—x.

Mpumep BapuaHTa KOHTPONbHOW paboTkl Ne 4

HanTtn nHterpansl

" xdx
V4 +x°

2) j x*e*dx



x4+ 2x dx

3) [—Zdx g —
)] x2+1 : 14+ 2cos” x
5| 5x—14 i o | dx
X’ —x*—4x+4 (x—DVx* +3x+1
| 0
7) [xN4—x"dx 8) | dx2
0 11+ x

Mpumep BapuaHTa KOHTPONbHOW pa6boTkl Ne 5
1. Haittn audpdepenuman dyHkummn u = x* + 2 +cos’ (x’z).

2. Haitn anddepeHuman BToporo nopsiaka U = x3y2 +sinx+5 COosy.

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

zX
1.

. 0z Oz 5 2 )

4. Haintm 8_ 5_ ons yHkumm z =+/2xy+x~ ,tae x =2 +cosv, y=ctgu+2’.
u A%
5. Haittvt akcTpemym dyHkumn z = x° +8y° — 6xy +1.
1 I 1
6. Hantn akcTpemym cyHkumMmn Z = X + ) npwu ycrnosuu —t—= E
X )

Mpumep BapuaHTa KOHTPONbHOW pa6oTbl Ne 6

1. [eTtanu npoxoadaTt Tpu onepaumm obpaboTkn. BeposaTHOCTL NosiIBNEHUs Opaka BO BpeMs nep-
Bon onepauun pasHa 0,02, sTopon — 0,03, TpeTtbenn — 0,02. HanTn BEpOATHOCTb BbiXoAa
CcTaHdapTHOW aeTanu, cuitasi nosiBfieHne 6paka Bo BpeMsi OTAENbHbIX onepauuin He3aBucu-
MbIMW COBBLITUSIMIA.

2. C6opLuumk nony4mnn Tpu KOpobku aetanen, 3rotoBreHHbIxX 3aBogom Ne1 n ase kopobku, ns-
roToBMEHHbIX 3aBoaoM Ne2. BepoAaTHOCTb TOro, YTO cTaHgapTHada aetanb U3roToBneHa 3a-
Bogom Ne1, pasHa 0,8, 3aBogom Ne2 — 0,9. C6oplimk Hayaady M3Bnek getanb U3 Hayrag
B3ATOW KOPOOKN. HanTu BEpOSATHOCTL TOro, YTO M3BIEeYEHHasn AeTanb cCTaHA4apTHa.

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

4. Kaxxabli U3 ABYX CTPENKoB AeriaeT rno ABa BbicTpena no MyuweHn. BepoaTHocTb nonagaHus

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

HUs1 OOLLLEero Yncna nonagaHuin.

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

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

Mpumep BapuaHTa KOHTPONbHOW paboTbl Ne 7

3apava 1. B aBapuiiHon cnyx6e XKKX kpynHoro ropoga no cxeme 6ecnoBTOpHOM COBCTBEHHO-CIY-
YanHow BbIbOpkM oToBpaHo 60 AHen npoweallero roga. py aToM NoNyYeHbl criegyolmne gaHHble
O KONMNYEeCTBE BbI3OBOB B [1€Hb:



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

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

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

3apava 2. o gaHHbIM 3aga4dm 1, NCNonb3ysa Kputepuin ;(2 - Mnpcona, Npy ypoBHE 3HAYNUMOCTHU
a =0,05 npoBeputb rmnoTesy o ToM, 4YTo crnyyanHas senuunmHa X - YUCMNO BbI3OBOB B [€Hb —

pacnpegeneHa rno HopmanbHOMY 3akoHy. MoCTPOUTb Ha OQHOM YepTexXe rmcTorpaMmmy aMnupuye-
CKOro pacripeeneHns 1 COOTBETCTBYHOLLYIO HOpMaribHY KPUBYHO.

OnucaHune TexHONoOrMn npoBeaeHust

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

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

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

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

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

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

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

Tpeb6oBaHUsA K BbINONMHEHUIO 3aAaHMN (UNU WKanNbl U KPUTEPUU OLIEHUBAHUS)

KoHTponbHas paboTta Ne 1. Kputepmem oueHnBaHst OTBETOB Ha KOHTPOSIbHYHO paboTy siB-
nsieTcsa oueHka. Likana oueHnBaHnsa KOHTPONbHON paboThbl:

OLEHKa «OTNIMYHO» BbICTaBNAETCS 0OyyaloLeMycs, eCnm BEpPHO peLleHbl BCe NpeasiokKeH-
Hble 3aga4u, BO3MOXHO AoMyLeHa ogHa BbluMcnnTenbHasa ownbka;

OLleHKa «XOpOLLO» BbICTaBnseTca obyyalLemMycs, ecrnv BEPHO pelleHbl YeTbipe U3 NATu
npeanoXeHHbIX 3agay, Uv peLleHbl Bce 3aaydn, HO AONYLLUEHbl OLWMOKN B X04€e peLleHus;

OLeHKa «yO0BMNeTBOPUTENBHOY» BbICTaBNAETCHA 00yyaloLeMyCsi, €eCrnv BEPHO peELLEHbl ABE C
NMOMOBMHON U3 MATU NPeasioKeHHbIX 3a4ay, a pelleHne ocTarnbHbIX 3afad He NPUMBEAEHO UNN OHU
peLLeHbl ¢ rpybbiMn owimbkamu;

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

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

OLEeHKa «OTNIMYHO» BbICTaBNAETCS obyyarloLeMycs, eCnm BEpHO peLleHbl BCe NpearioxeH-
Hble 3aga4n, BO3MOXHO AoMnyLleHa ogHa BbluMcnnTenbHasa ownbka;

OLEHKa «XOpOLLO» BbICTaBnsieTca obyyarollemycs , ecrnv BEpPHO pelleHbl MNATb U3 LWeCTn
NpeAnoXeHHbIX 3agay, Uu peLleHbl Bce 3aa4dn, HO AONYLLEHbl OLWMOKN B X04€ peLleHus;



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

20.2. NMpomexyToyHaa atrecTauums

lMpomexxyToyHas aTTecTaumsi MO AUCUMNIIMHE OCYLLECTBISIETCS C NMOMOLLbIO Criedytowmx
OLIEHOYHbIX CPeacTB:

— epeyeHb BOMPOCOB K 9K3aMeHYy.

— pe3ynbTaTbl MPOXOXKAEHNS TEKYLUMX aTTECTALNA — BbIMOMHEHNE KOHTPOSbHbIX paboT;

- pe3ynbTaTbl BbIMOMTHEHUS CaMOCTOATENbHOW paboThl.

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

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

N —~

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

10. Basuc n paHr cuctTembl BEKTOPOB.

11. Matpuubl. OCHOBHbIE MOHATUSA U ONpedeneHus.

12. Onepaunn Hag matpuuyamn. CBoncTea onepawmn.

13. OnpegenuTenb MaTpuLbl, CBOMCTBA onpeaenntens.

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

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

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

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

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

19. MeTtoabl pewenusa CITAY ksagpaTHoro Buga (nxn)

20. MeToa Kpamepa

21. MeTog obpaTtHon maTpuubl

22. MeTtopg Naycca

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

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

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

26. dyHoameHTanbHasa cMctemMa peLleHnin oqHOPO4HOM CUCTEMbI YPaBHEHUM.

27. ObLee peLleHne CUCTEMbI YPaBHEHMI B BEKTOPHON hopMme.

28. CobcTBEHHOE 3HaYeHne 1 COBCTBEHHbIN BEKTOP MaTpuLbl.

29. CoicTBa COBCTBEHHbIX BEKTOPOB MaTpULbl.

30. OpToroHanbHas n OpTOHOPMUPOBAHHAA CUCTEMbI BEKTOPOB.

31. OpToroHanusaumsi CUCTeMbl BEKTOPOB.

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

33. MNpuBeaeHne kBagpaTHOM MaTpULbl K AnaroHansHOMy Buay.

34. OpToroHanbHble MmaTpuubl. [locTpoeHne opToroHanbLHOM MaTpuLbl.



35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61

68.

69.

70.

71.

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

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

lNocnegosaTenbHOCTU. [JENCTBUA HAO HUMMW.

OrpaHunYyeHHble 1 HeOrpaHUYeHHbIe NocneaoBaTENbHOCTY.

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

Cxopgswmecs nocnenoBaTenbHOCTU.

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

Teopema o Tpex nocrefoBaTenbHOCTAX.

MOHOTOHHbIE NOCNefoBaTENbHOCTU.

Yucrno e.

Teopema 0 BNOXEHHbIX NPOMEXYTKaXx.

MoHaTne yHkumn. Cnocobbl 3agaHus.

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

TeopeMbl 0 Npegenax yHKLMK.

MepBLbIN 3aMevaTenbHbIA Npeaen.

BTopow samevaTtenbHbIN Nnpeaern.

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

HenpepbIBHOCTb OYyHKLMMN.

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

Teopema o cBs3u andcepeHUnMpyeMocTn (PyHKLNN N CyLLLeCTBOBaHUEM MPOU3BOLHOMN.

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

OuddepeHuman dpyHkunn. N'eomeTpryeckmin cMmblcn agnddepeHumnana.

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

CeowicTBa 6€CKOHEYHO MarbiX OYHKLUNIA.

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

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

y=log, x,a>0,a#1.
Teopema o0 nponsBogHoOM 0bpaTHOM OYHKLNN.
_y=a',a>0,a#l,
MponseoaHble QYHKLMIA )
y=arcsinx, y=arccosx, y=arctgx,, Yy =arcctgx.

OudbdepeHumnpoBaHmne CrioxXHOM OyHKLNN.

MNpuem norapmdmmyeckoro anddepeHumposaHus. lNMponssoagHaa MyHKUMKM Y = xa, a €R.

.MNpounsBoaHble BbICLUNX NOPSLKOB.

JdnddepeHunansl BbICLLIMX NOPSAKOB.

BospacTtaHue n ybbiBaHne yHKUMM B TOYKE.

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

.Teopema JlarpaHxa.

.Teopema Kowun.

.YCnoBms MOHOTOHHOCTU OYHKLMW Ha UHTepBarne.

.®opmyna Tewnnopa.

.NepBoe gocrtaToyHOEe yCcrnoBue aKCTpemyma.

.BTopoe gocraTo4Hoe ycrnosue aKkcTpemyma.

.KCTPEMYM (DYHKUUN He AnddepeHUMpyemMon B JaHHOW TOYKeE.
.HanpaBneHue BbiNyKNocTn 1 To4kM nepernda rpacgmka yHKUNN.



85. .Heobxogmmoe ycnosue Touku nepermba.

86. .[loctaTtouHoe ycnosme Tovku nepermba.

87. .AcmmnTtoTbl rpaduka dyHKunun.lNoHATne nepeoobpasHon. OCHOBHbIE CBOMCTBA (NemMma, Teo-
pema).

88. MNoHaTMe HeonpeaeneHHoOro nHTerpana.

89. MeToq 3aMeHbl NepEMEHHOMN.

90. MeTopq, MHTErPUPOBAHNSA MO YaCTAM.

91. OCHOBHblE TUMbI NHTErpPanoB 6epyLMXcs No YacTaMm.

92. Teopema 0 npeacTaBneHMM paumoHanbHOM (PyHKLMM B BUAE CYMMbl drieMeHTapHbIX apoben ¢
HeonpeaeneHHbIMK KoadhuUNeHTamMu.

93. MeTopq HeonpeaeneHHbIX KO3 PULINEHTOB.

94. OCHOBHbIE TUMbI MHTErpanoB OT paunoHanbHbIX YHKLNNA.

95. IHTerpmnpoBaHme TPUroHOMETPUYECKNX DYHKLINIA.

96. MIHTerpnpoBaHme HEKOTOPbIX UppPaLMOHanbHbIX OYHKLMA.

2 cemecTp
lMepeyeHb BOMpoOCOB (MateMaTn4eCKnin aHanmnsa, Teopusi BEPOSTHOCTEN M MaTemaTuyeckas craTu-
cTuKa)

lMoHATHE MHTErpanbLHONW CyMMbl. [€eOMEeTPUYECKUA CMbICHT.

MoHATMe onpefeneHHoro HTerpana.

OcHOBHble CBONCTBA OrpeaerieHHoro nHTerpana.

WHTerpan ¢ nepeMeHHbIM BEPXHUM Mpeaeriom.

dopmyna HetoToHa-JlenbHuua.

3ameHa nepeMeHHbIX B onpeaeneHHoM uHTerpane.

dopmyna MHTErpMpoBaHUsA No YacTam B onpeaesieHHOM uHTerparne.
MpnbnmxeHHoe BblbYMCNeHe onpeaeneHHoro HTerpana.

HecobcTBeHHble MHTerpanbl ¢ 6eCKOHeYHbIMI Npeaenamu.

10. HecobcTBEHHbIE MHTErpanbl OT HEOrPaHNYEHHbIX (OYHKLMWA.

11. OnpeagenexHune YNCroBoro psga, YacTUYHOM CyMMbI, CXOAsILLErocs psga.

12. CBoWicTBa CXOOSALLNXCS YNCIOBLIX PSIAOB.

13. Heobxoaumoe ycrnosme cXxogMmMoCcTu YNCIOBOro paaa. MlapMoHmyeckun paga.
14. Heobxoaumoe 1 goctaTovHoe yCroBme CX04MMOCTU psfa ¢ HeoTpuuaTenbHbIMN YrieHamu.
15. MNMpu3sHak cpaBHEHUS.

16. MNpusHak Jonombepa.

17. NHTerpansHbii npusHak Koww. Mpumep.

18. 3Hakouepenytowwmincs pag. MNpusHak JlennbHmua.

19. 3HakonepeMeHHbIe psidbl, X CXOANMMOCTL. ADCONIOTHAsA U YCNOBHAA CXOANMOCTb.
20. CteneHHble psabl.

21. Teopema Abens.

22. Teopema 006 MHTepBarne cXogMMOCTU CTEMEHHOIO psaa.

23. Teopema 0 paguyce CX0OMMOCTU CTEMNEHHOro psaaa.

24. MeTpudeckue, SIMHENHbIE, HOPMUPOBAHHbIE, EBKITMAOBLI NPOCTPAHCTBRA.

25. MoHaTne pyHKUMM N nepemeHHbIX. MNMpeaen dyHKUMM N NnepeMeHHbIX.

26. HenpepbIBHOCTb YHKLMM N NEPEMEHHbIX.

27. HenpepbIBHOCTb YHKLUMM N NEepeMEHHbIX MO OOHOW U3 NepeMEHHbIX.

28. HenpepbIBHOCTb CMOXHOW (PYyHKLUUN.

29. YacTHble npou3BogHble PYHKLMM N NepeMEHHbIX.

30. OndbdhepeHumpyemocTb PyHKLUUM N NepPEMEHHbIX.

31. OudpdepeHuman yHKUUN N NepEMEHHbIX.

32. OuddepeHumnpoBaHne CrioXXHOM PyHKLNN.

33. NpounssogHasa no HanpasrneHuto. 'pagneHT.

34. YacTHble Npon3BOAHbIE BbICLLUMX NOPSAKOB (PYHKLUUN N NEPEMEHHbIX.

35. OuddepeHuymnan BTOporo nopaaka yHKUUN N NepeMeHHbIX.

36. KBagpaTtuyHasa popma. Kputepuii CunbeecTpa.

37. JlokanbHbI 3KCTpEeMYM DYHKLMM N nepeMeHHbIX. Heobxoammoe ycnosme nokanbHOro aKc-
Tpemyma.

CoNOORWN =



38

39.
40.

41

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.

71

72.
73.
74.
75.
76.
77.
78.
79.

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

89.

. [JlocTaTou4HbIEe YCrOBUS SIOKabHOrO 3KCTpeMyMa (OYHKLUMN N NepeMeEHHbIX.

HesBHble yHKkuuK. NMponssogHas HeABHON OyHKLUN.

YCMOBHbIN 3KCTPEMYM.

. MeTog MHOXUTENEN JlarpaHxa.

MoHATne nenbiTaHms. MpoCcTpaHCTBO aneMeHTapHbIX COObITUI.

OnpepeneHue cobbiTuiA. Buabl cobbiTuin. [lecTBUSt HAa CODLITUAMM.

Knaccuyeckoe onpegeneHne BepoATHOCTU.

OTHocuTenbHaga YactoTa. YCTOMYMBOCTb OTHOCUTENbHOW YacToThI.

CraTtuctnyeckasa BepOsITHOCTb.

"eomeTpuyeckasi BEpPOSATHOCTb.

BbluncneHne BeposaTHOCTEN C UCMOMb30BaHMEM KOMBUHATOPHbLIX CXEM.

[MpocTpaHCTBO anemMeHTapHbIX McxoaoB. CobbiTue 1 ero BEpOosiTHOCTb.

MoHsiTne 06 anrebpe MHOXeCTB 1 o-anrebpe. Akcnombl Konimoroposa.

lMoHATNE BEPOSATHOCTHOIO MPOCTPaHCTBA.

Teopema cnoxeHuns BEPOSTHOCTEN AN HECOBMECTHbIX COObITUNA.

Teopema cnoxeHuns BEPOATHOCTEN AN COBMECTHbLIX COObITUNA.

YcrnoBHaga BEPOATHOCTb. Teopema YMHOXEHUSI BEPOSITHOCTEN.

HesaBuncumble cobbiTus. Teopema yMHOXEHUS ANnst HE3aBUCUMbIX COObITUN.

BeposiTHOCTb nosiBNeHns xoTa 6bl 04HOro cobbITHS.

dopmyna nosiHOM BEPOSITHOCTMW.

dopmyna baneca.

Hesasucumble ucnoitaHna bepHynnu. Teopema bepHynnu.

HaunBeposiTHewnLwee Ymcno nossneHms cobbiTva B NocrneaoBaTelbHOCTM HE3aBUCUMbIX UCTIbITa-
HUR.

dopmyna MNyaccoHa.

MpubnmkeHHble dopmynbl MyaBpa-flannaca (nokanbHasi U MHTerpanbHasi Teopembl MyaBpa-
JNTannaca). CnegctBue uHTerpansHon Teopembl MyaBpa-Jlannaca.

lMoHATHe cnyvyanHon BenuymHbl. [JUCKPETHbIE U HENPEPbIBHbLIE CIlyYalHble BENTUYMHDI.

Pap pacnpegeneHusa gUCKPeTHOW CryYyanHOW BENUYMHBI.

DyHKUMA pacnpegeneHms cnyyYyanHon BeNUYMHbI U ee CBOWCTBA.

IMNoTHOCTL pacnpeaeneHnst BepoSTHOCTEN HENPEPLIBHOW CyYanHOW BENNYMHBI U ee CBOWCTBA.
MaTemaTtunyeckoe oxmaaHme AcB U HCB. CBOMCTBA MaTeEMaTMYECKOro OXMaaHuUs.

[ucnepcua ace n Hee. CBorcTBa gMcnepcun.

Moga, megnaHa, acuMmeTpus, IKCLEeCC.

KeaHTunu. MNoHATME NPOLIEHTHOM TOYKN.

. HauanbHble 1 LeHTpanbHble MOMEHTbI CrlyYarHbIX BEMNYMH, CBA3b MEXAY HUMM.
BuHOMManbHbIM 3aKOH pacnpegeneHns.

"eomeTpuyeckoe pacnpeaeneHuve.

M'MnepreomeTpu4eckoe pacnpegeneHme.

3akoH [Myaccona.

PaBHOMEpPHbII 3aKOH.

lMokasaTenbHOe pacnpeaeneHue.

HopmanbHbIN 3aKOoH.

BbluncneHne BeposaTHOCTM nonagaHus criyYanmHon BenndmnHbl, NOAYMHEHHON HOpMarbHOMY 3a-
KOHY, B 3aJaHHbIN uHTepBan. MpaBuno «Tpex curmy».

lMoHsATME 3akoHa 6oMbLNX YnCen.

HepaBeHcTBO YebbiweBa.

Teopema Yebbiwesa.

O606LeHHasa Teopema YebbiweBa.

LleHTpanbHasa npegenbHasa Teopema.

"eHepanbHas COBOKYNMHOCTb U Bblbopka. BeibopodHoe pacnpenenexue.

BapvaunoHHbIn psa, ero xapakrepuctuku. fmctorpamma. MonuroHx.

AMmnupuyeckas PyHKUUA pacrnpeneneHns n ee CBONCTBa.

UuncnoBble XxapakTepucTukm BbiIBOPOYHOro pacnpeaeneHms: BolbopoyHoe cpeaHee, BbIbopoyHas
ancnepcus, MeamnaHa, acCuMMeTpUs, 3KCLEeCC, BbIBOPOYHbIE MOMEHTDI.

MoHsTMe oueHkn napameTpa. CBOWCTBA OLIEHOK: COCTOATENbHOCTb, HECMELLEHHOCTL, adhdek-
TMBHOCTb.



90. IHTepBarnbHbIe OLEHKN NapamMeTpoB pacnpeneneHus. [loBepuTenbHbIn UHTepBan.

91. OueHkmM anst BbIGOPOYHOTO cpeaHero U BbIGOPOYHOWN AMUCTIEPCUN.

92. Onucaxue runoTes. MNpocTblie U CroXHble rmnoTesbl. Hynesas v KOHKypupytoLas runoTesb.

93. Kputepumn npoBepkn CTaTMCTUYECKNX TMNOTES.

94. YpoBeHb 3HAYMMOCTU M MOLLHOCTb KpuTepusi. OmnbKn nepeoro 1 BTOPOro poaa.

95. lNpoBepka rmnoTes 0 3aKoHax pacnpeneneHus.
96. Kputepun cornacusi.
97. lNpoBepka rmnoTes 0 paBeHCTBE CPeaHMX U OUCMEPCUN.

MNMepe4vyeHb NpaKTUYeCKNX 3aJaHUN
1) Onpegenute crneayrolme MHOXECTBA:
a) nepecevyeHne YETHbIX N HEYETHbIX YNCen;
0) NnepeceyveHne MHOXECTB LiefbIX U YETHbIX YMCen;
B) 06beAMHEeHNEe MHOXECTB YETHbIX M HEYETHbIX YMCETT;
) pa3HOCTb MHOXECTB LiefbIX U YETHbIX Yncen.

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

Hangute cnepylowme wmHokectBa: ANBNC; (AUB)NC';

(ANnB)uC.
3) lMpoBepuTb rpacmyeckn cnpasenMBOCTb PaBEHCTBRA:
(AUB)NC=(ANnC)u(BNC).
4) TpoBepuTb rpadnyeckn cnpaBesiMBoOCTb CAeayOLLMX PaBEHCTB:
1. AUB=BU A;
2.(AUB)NC=(ANnC)u(BNC(C);
3.ANB=BnNA;
4. (ANB)NC=AN(BNC);

5. AuB)UC=4U(BU(0);
6.(ANB)LUC=(AVC)N(BU()

7.(AUuB) =A'"nB';

8.(ANB)=A"UB';

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

10. AN(BUC)=A\(A\B)n(A4A\C);
1M1.(A\B)NC=(ANnC)\(BNO);
12.ANBNC=A4\(A\(BN());
13.(ANC)\B=(ANnCO)\(BNCO);
14.(A\B)U(A\C)=A\(BNC(C);
15.(ANCYU(BND)=(AuB)n(Cu D);
16.(B\C)U(B\A)=A4\C;

17. A\NC=(A\B)uU(B\();
18.(A\B)NC=(ANnC)\(BNC)=(ANC)\B;
19.(AUB)\C=(A\C)u(B\(O);

20.(ANB)Y uB=A"UB;
21.(ANB)\C=(A4\C)n(B\C);
22.(AnD)Yu(BUD"Y) =(A'N"D)u (B UD);
23.A\(BNC)=(4\C)u (AU B);
24.(A\B)uUC=(AVC)\B)U(BNC);

AUBUC;



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

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

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

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

3. Bbluucnute BblpameHmeX = (ABC + ZD)T

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

4. Bbluucnute BblpameHmeX = (AB)T + (CD)T

2 3 -1 4 2 1 3
A=<1 -1 0) B=(1 6 2) C=<2>D=(2 -1 3)
2 3 0 0 2 3 4

5. Bbiuncnute Bblpa)l(eHVIeX = AB — BC + 5C

1 2 4 2 0 5 1 3 -1
A=|-2 1 -3 B=|1 3 2| C=|4 5 —1)
3 -4 2 0 -1 4 2 =1 5

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

2 =2 1 2 3 1

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

5 6 3

2. Hangute obpaTHyto maTpuLy:

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

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



2 2

2 3 -1

-1 3 4
5. PewnTb maTpuyHoe ypasHenne:a) X | 1 —1 0 =[ ];

2 1 1
6|4 6 5|-X=|3 4|
35 4

-1 2
-1 1

-2 1

6. HaiiguTe oGLiee 1 6a3nMCHOE peLLeHNsi CUCTEMbI YPaBHEHWIA:

2x, +3x, +x; +6x, +9x, =2
X, —2x,+2x, +3xs=-7 _
2x,+x, +4x, +2x, +3x,=3
3x, +2x, +5x; +4x, +6x5 =1
—x, +3x, +3x; +4x, +5x, =7
6x, +2x, +2x; —x, =2

—3x, +x, +x;+2x, =5

11x, +3x, +3x; +x, —x, =-5

7. Wccneposatb OOHOPOAOHYIKO CUCTEMY Ha Halnn4yne y Hee HeTpuBmnarnbHOro pelueHnaA:

5x, —

3x,—x, +3x,+2x, =0 X, —2x,+3x,—-4x, =0

3%, +2x,+3x, =0 X +2x,—x;,—x,=0

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

5%, +x;+4x, =0 X, —x,+x,—-2x,=0

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

a)

4x, +4x, —x; =8 2x, +2x,—x; =4
6x, +8x, +6x, ==5;6) {3x, +4x, =-5

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

2x, —3x, —x, =6
3x, +4x, +3x, =-5.

X +x,+x; =2

9. PewnTb cucTeMbl ypaBHeHMn meToaoM Maycca:

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

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



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

3%, —x, +2x; +4x, =8 X, —2x, —=3x;—x, =-1
i X, +x, +3x,-2x,=6 r)<2x1+x2+4x3—x4:11'

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

0

1. Ceolicmea npedenos. Packpbimue HeonpedesieHHocMu — .

Hantu npegens!:

Coxt—4x+1 . 1+sin2x
1. lIim———— . 2. llm ——.
=2 2x+1 x-r/4] —cos4x
2
3. lim(x> = 7x +4) . 4 lim X —rt2
3 =l x? 4 x+4
. Iim (sin x —cos 2x). 1
> x—>7r/2( ) 6. lim(=x’ — x +2).
x—4 2
2
7. limy3+4/2x° . 8. lim> _4_
x—2 ) x_2
. x=2 . x> =9
9. 11m2— ) 10. hmz—.
=2 x° —3x+2 =3 x7 —2x-3
. x* =25 . x*=5x+6
1. lim———— . 12. Im—————.
x5 x—S x—3 x_3
.o XxT—x-2 . x> —4
13. lim————. 14, lim—————.
R e | =2 x° =3x+2
i tox . slnx—cosx
15. lim .g 16. lim ———.
x>7 SN 2X x-7/4  coS2X
. 3x+6 . sin2x—cos2x—1
17. lim — . 18. lim : .
>2x" +8 x>7/4  CcOSX—SInX
3
) X x—1
19. lIim—m— . 20. Iim )
=0 14 3x -1 =l4/x -1
o oAl+x —+1—x . 1—tex —\/1+tox
21. Iim . 22. hm\/ g' \/ &
x—0 X X—7T Slnzx
0
HeonpedeneHHocmu euda —
0
Haintu npegensi:
o 2x* -1 . 5% —Tx
1. llmz— . 2. hm—3.
x>0 3Ix“ —4x xso | —2x
2 _ ) 3x+1
3. limw 4. lim

w0 2x% 4 4x 41 0 3 41



2 1
5. lim > + 2%

X—>0

1—x
X +2x+3

7. lm——7—.
x>0 2x% +3x+4

Hantu npegens!:

sin 4x

1. lim
x—0 X

tox
3. lim=- g
x—0 x

. 1—cos2x
5 lim——.

x>0 xsin x

X
7. lIim

x—0gin3x
. +J1—=cos2x
9. llm ——MM.

x—0" X

6.lim

[+3+5+...+(2n—-1)

n—>o0

x+3
8. lim

x>0 2x* +3x+4

sin x

lNpeden omHoweHust
X

. X
SIn —

2.lim
x—0 X

. X
Sll’l2 —

4. lim

x—>0 xz

sin 3x

sin 4x
8. lim——

x>0/ x+1-1

1—cosx

10.lim .

x—0 X

M xe2-v2

1+2+4+3+...+n

npux—)O

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

1. lim (Wx® +3x —x).

X—>+00

. ( 1 2
2. lim -
I\ x—-1 x" -1

3. lim (Vx? +3x+ 1 —+/x* —3x - 4)

X—>+00

) 1 1
5. lim| ———
=01 sIn” x

c 2
4 sin

7. lim (x —vx*>=9).

X—>+00

i sin X
9. lim 5
x—>1n/2\ cos“ X

x x*
11. llm
x—m( 3xP -4 3x+2

HainTtn npegensi:

— tgzxj.

)

X—>+00

6. lim (x—Vx?—x+1).

X—>+00

: o
8.lxlgll(1—x)-tg7.

12

x—2

10. hm( !

12. lim (x——) 1gx .

x—>/2

Bmopou 3amedamernbHbIl rpedesn

x2x—8

4. 1im(\/x2+x+1—\/x2—x).

)



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

n+3
3. lim (1 + fj . a. lin%(l +2x)'".
n—>—x n xX—>
n
5. lim (1 — 4X)(1_X)/X . 6. lim (Lj _
x—0 n—oo\ N +1
2x n+4
7. lim(zx _1) | 8. lim(l + 1) |
x—o\ 2x 41 n—>o0 n
n
o, Tim (n—3)2 10. lim n(In(n +3)—Inn).
: ool 11 : n—»>o0

11. Ncnonbays onpegenexHune npegena yHKLMM gokasaTb, YTO:
1) limGx-5)=1;
2) 1in:61(2x -5)="17;
3) lin%(3x+ 5)=11;
8 lim——L =2,

=1 /x —1
5 limx” =4.

x—>2

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

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

13. CchopmynmpoBaTh Ha “A3bike £ — O " U Ha “A3blke NOCnefoBaTeNbHOCTeR” onpeaeneHns:
1) 6eckoHeyHO 6onbLon PyHKUMK; 2) 6ECKOHEYHO Manon yHKLUN:

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

)
14. CpaBHuTL 6eckoHeuHo manble B Touke X = 0 dyHkumn:
1) a(x)=sinx un f(x)=Xx;
2) a(x)=sinx un B(x)=sinx;
3) a(x)=1-cosxun B(x)=x.
. sin5x
15. Vicnonb3ysi cpaBHeHe GECKOHEUHO Marnbix (PYHKLUMI HanTy [1Im 3"
=0x+Xx

16.CpaBHuTb BeckoHe4vHo 6onbLume PyHKUNK:

L+ n ﬂ()c)zl B Touke X =0;
X

1) a(x)=

2) Ot(x):x2+x m f(x)=3x—2 npu x — 0;
3) a(x)=3x"+1u B(x)=x" =5 npn x - ©;



lNoHssimue npou3sodHol

1. Hantu —y ecnu:

a) y=ax’ +bx; 6) y=ax’; B) y=X+—.

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

BbiyucneHue npou3gooHbIx

HainTtn no coopmynam nponssogHble 0T OYHKLUNA.

3
1.y:%—2x2+4x—5. 2. y=x*+3x" = 2x+1.

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

|
7. y=3+4x" +ix’ +— +sinx+cosx.

X

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

. X ' x*+1

3

12. f(x)= % —x% + x; Boancruts £ (0), £ (1), £ (-1).
13. f(x)=x" —2%; sorancrnts £ (2) — £ (<2).
X
lMpou3eodHas crioxHOU hyHKUUU
1. y= (

HanTtn nponsBogHble OT OYHKUWIA:
ﬁ. z.y:‘\/COS4X.
1—x )

3. y=+/2x—sin2x. a. y=(sinx)*,

5 y= E—Sinz 6 —cosz(z—zj
AR 2 Y 4 2)

1+ sin 2x ,
7. y=—-——+1g2x. 8. y=tgsincosx.
1 —sin2x

lNpous3eodHbIe nozapumMuyecKux u nokasamesibHbiX QyHKUUU



Haitu nponsBoaHble OT OYHKLMIA:

1. yzln(x2 +2x). 2. y:lnsinx—%sinzx.
2
3.y:1n(\/;+\/x+1). 4.y:1n1 >
—X
5. y=2x/;—4ln(2+\/;). 6. V= (fOSzx +lntgz.
sin” x 2
4x
7. y=In(e™ ++/e* +1). 8. y=In fx .
e +
9. y = In(ctgx ++/1+1g°x). 10. y=5m'tg23x.

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

[Mpou3sodHble 06pamHbIX MPU2OHOMEMPUYECKUX QOYHKUUU

Hantu nponsBogHbie OT OYHKLMIA:

1. y=~/1—x* +arcsin x. 2.y=x—arctgx.
3. y=arcsinvl—-4x. 4. y = arccos (1 —2x).
I+ x
5, y:arcctgl—. 6. y = xV1—x* +arcsin x.
—X
. 3y 1+x
7. y=arcsin(e™). 8. y=arctg x+1In .
—X
9. y:x(coslnx+sinlnx). 10. f(x):arcsinx_ ; Haitn £ (5).
: - x—1
11. y=Insintge 2. 12. y =Incos —.
X
13y—xsinlnx—z 14 —izma-i—
. 1) Y 3 g\/a.
15 —glnx2+1+llnx—_1+larctx
TN e e 2
1
16. y =— +Intgx.
4 2sin’ x &

lMpou3eodHble ebicuux MopsiOKo8
1. HanTtun nponsBoaHble BTOPOro nopsigka ot yHKUMN:
1) y=sin” x; 2) y=1g x; 3) y=v1+x°;

2

4y y=e " ; 5) y =clg X; 6)y=arcsing;



2. HaiTi npounsBogHble TpeTbero nopsgka oT pyHKLUNIA:

1 :
1) y=cos’ X; 2) y=—; 3) y=x"-sinx;
X
X —x x
4)y:arctg5; S y=x-e; 6) y =€ -COS X;
3. Hantu npounssogHble n-ro nopsigka ot pyHKUMi:
1)y=e_;; 2) y=Inx; 3)y=\/;;
4) y=x"; 5) y =sin x; 6)y=cos2x;
7) y=2"" 8) y= : 9) y=sin’ x:
1+2x
LuggbepeHyuan pyHKuUU
Hantn gndpdepeHumnansl yHKUWNA:
1. y=x"—3x" +3x; 2. y=~1+x>;
3. y =sin’ 2x; a. yzln(sinx/;);
1
5.y:€COSX; 6.y:2_x2;

7. y=arctgNx" +1; 8.y=x2-sin\/;;

WccnepoBatb yHKLMM U NOCTPOUTL rpaddnkm PyHKUUA:
3

1.y=%+x2; 2. y=x"+6x" +9x;
x (x—i—l)2

3. y= ; 4, y = ;

g x* -1 4 x? +2x
3

5.y= 2 6. y=(x+1)x—-2);

_x2—4;

4

7.y=m; s.y:3\/(x+1)2—3\/(x—1)2;

Hawntu nHterpans:

1 (e e o e

3. [(Vx +¥x)dx. o (1003,
X
2
5. jctgzxdx. 6. | w&.
Cos” X
7_'[ cos 2x Ir. 8. | dx

cos’ xsin® x cos” xsin’ x



0. j(lfxz - Jl%jdx

1. Isin2 de;
2

1 1
13. + .
I(X2—25 '\/x2+5jdx

2

15. Ixz +1dx

17. I(2x +e" )dx.

19. [ 2+-° )dx.

Sll’l X

21.j(x ;)d
X

2
25, [ X +4

: 2
Sin- X

dx .

27. jcos 3xdx.

29. I e dx.

X —X

31. J.(e5 +e2?)dx.
33. [(3—2x)"dx.

39. Ictgxdx.

a1, jde.

sin x COS X

43.
J-\/25 4x*

1oj

12. f(:os2 gdx.

I(f D’

1+x

\/1+x2 —\/l—x2
16.j dx.
NJ1=x*

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

32. f«/4x—ldx.
34, j /5 —6xdx.

X
36. dx .
sz +1

40. Itgxdx.
j sin x
1+3cosx



dx
—6x+13

45[2

dx
47. .
I\/1—2x—x2

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

55. j e” sin xdx.

57. [ (1+2cos x)’dx.

dx .

3
50, J-COS X

67. [ (1—sin 2x)’dx.
69. j cos*xdx.

dx

3+cosx
2x+7
73. j

2 yx— 2
x'=2x*+3x+4

7. |

75. | dx .

1+ x°
5_
77.jx2—x+1dx.
x +1
dx
9 j3—.
Vx +/x

81. Ix\/S—xdx.

dx

I'\/x2+2x—|r3-
dx

50. j (In x)zdx :
52. [+/x In xdx.

46.

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

dx .

COS X + SIn x
2. j

sin 2x

64. Isin3x cos?® xdx.

66. Isin2 3xdx.

68. [(1+2cos x)’dx.

70. [sin’® x cos® xdx.

72.
'[1+3s1n x

74.
I 2+2x+10

76.j3x +3x° +1dx.

x*+1

4 2
78. | 2x +4jc 1dx
l1-x

3
x dx

Vxt+2 .

82. | al

—| dx
V2x -1

80. |




dx

xv4x — x* .
x+1

Xx—2

83. |

85. | dx .

87. f\/16—x2dx.
89. [\4x + x dx.

3x
e
91.] ———dXx.
e +2

Bbluncnutb onpeaeneHHble nHTerparnbl:

2

1. [(3x* —1)dx.
0
1

3. [N1—xdx.
0

5. }x\/xz —9dx.
3

/4
7. J'sin dxdx.
0

0. j dx

' x(1-1n’x)

d.

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

84.

8

6. | dx
(x —=DVx* —2x
88. [\/3+2x—x"dx.

2x X
e’ —2e
90. [——dx.
2x
e +1

e +1 Ir.

92. |

X

e —1

2 ) 1
2. I(X + —4)dx
1 X

1 dx
4 [
_2(8+3x)

2

6. [(x* —2x+2)dx.
1
2r

8. Icosfdx.
0 2

o[ %

. ' x/1+Inx

Bbluncnutb MHTEerpanbl Unn yCtaHoBUTb UX PaCcXoanUMOCTb:

1.

+J3° dx
1 (x+1)5'

N dx
J

CoxP+4x+8

4
1 X

i

+00

a. |

o x> +1

arctgx

dx.

In? x

+00

6. |

) X

dx .

+00

8. Ixsin xdx.
0

2 dx
10. j —
o (x 1)




HainTu yacTHble Npou3BOAHbIE OT (PYHKLNIA:

1.

3.

5.

7.

z=x+3x"y—y’. 2. z=In(x" +y?).
7= 4. z:arctgl.

X x

Xy 1 1
z= : 6. z=In —(———

- =W
z=sin(x+y). 8.z=x"y.

HanTtn nonHble guddepeHumans PyHKUNRA:

10.

11.

12.

13.

14.

15.

y X

=== 2. s=x-Int.

X Yy .

u=Ax"+y +z. 4. z=x"y.

L Z=XY. 6. z= xz—yz.

bpocaloT urpanbHyto KOCTb C LUECTbIO FPaHsAMM 1 3anycKatoT BOSYOK, MMEIOLLMIA BOCEMb rpPaHen.
Ckonbknmun cnocob6amm oHM MOryT ynacTb?

Ha BepLunHy ropbl BeayT natb gopor. CKonbknmmn cnocobamm TypuctT MOXKeT NOAHATLCSA Ha ropy
N CNyCcTUTbCA C Hee? To e camoe Npu YCNnoBuKu, YTO CMNYCK 1 NOABEM MPOMUCXOAAT MO PasHbIM
aoporam?

Ha depme 20 osey n 24 cBuHbM. CKOMbKMMU cnocobamm MOXHO BbiGpaTb OAHY OBLY W OOHY
CcBMHbIO? Ecnn Takon BLIGOP yxxe caenaH, CKoNbKMMM cnocobamMm ero MoXHoO caenarb elle pa3s?
MmeeTcs 6 nap nepyatok pasHbix pa3MepoB. CKOMbKMMM cnocobamm MOXHO BbibpaTb M3 HUX
OAHY NepyaTky Ha NpaByo PYKY U OOHY Ha NeBYto, Tak YTOObI OHM BbINIM pPa3HbIX pa3Mepos.

Ha cobpaHum gormkHbel BeIcTynnTb 5 Yenosek: A, b, B, I, . Ckonbknmun cnocobamm MoXHO pac-
NOMOXWTb X B CMMCKE OpaTopOB, NPU YCNOBWMU, YTO b He JommKeH 40 TOoro, Kak BbICTynuT A?
Ha cobpaHum gomkHbl BeICcTynnTb 5 Yenosek: A, b, B, I, . Ckonbknmu cnocobamm MoXHO pac-
NONOXMWTb UX B CMIMCKE OPaTOPOB, NPU YCNoBUK, YTO B AOMmMKeH BbICTYNUTL cpasy xe nocne A?
HanTtu cymmy 4eTbipex3HayHbIX YMcen, NoslydyaemblX NpyM BCEBO3MOXHbIX NepecTaHoBKax umdp
1;2; 3; 4.

CKONbKO Yncen MeHbLUMX YEM MUIFIMOH, MOXXHO COCTaBuUTb C MOMOLLbIO Lndp 8 n 9?

CKONbKO HEYETHBIX YETbIPEX3HAYHbBIX YMCEN MOXHO COCTaBUTb M3 LMdp Yncna 3694, ecnn kax-
AYI0 Unpy MOXHO ncnonb3oBaTb He Bbonee ogHoro pasa?

M3 natu 6yks paspesHon a3bykn COCTaBNEHO CNOBO «KHUra». KapTouku nepemeluanu, a 3atem
Hayrag cobpanu nx. KakoBa BEpOATHOCTb TOr0, YTO ONATb cobpanu CNoBO «KHUra»?

Cpeoun msrotoBneHHbIX 15 getanenm mmeetcs 5 HectaHgapTHbIX. Onpenenntb BEPOSATHOCTb
TOro, YTO B3ATbIE€ HAayrag Tpu geTanu OKaXyTCa CTaH4apTHLIMMU.

Ha oTaenbHbIX 04MHaKOBbIX KapTodkax Hanucadbl undpol: 1, 2, 3, 4, 5, 6, 7, 8, 9. Bce peBatb
KapTovek nepemeLuvBatoT, nocne 4ero Hayrag 6epyT 4YeTbipe KapTOYKM U packrnagbiBatoT B No-
psake nosiBneHusi. KakoBa BEpOSATHOCTb NONYYNUTb NpU 3TOM a) uncno 1234; 6) nroboe yeTbipex-
3HaYyHOE YETHOE YMCHO.

Bocemb pasnuyHbIX KHUI paccTaBfeHbl CiyyYalHbiM obpa3om Ha nomnke. Hanmtm BepoATHOCTb
TOro, YTO ABe OnpeaerieHHbIe KHUMM OKaXKyTCA MOCTaBEHHbIMU PSALOM.

B 25 ak3ameHauMOHHbIX BuneTax coagepXxuTcs no ABa Bonpoca, KoTopble He nosTopstoTes. CTy-
OEHT 3HaeT oTBeThl Ha 45 BonpocoB. KakoBa BEPOATHOCTb TOro, YTO AOCTaBLUMACA emy buneT
COCTOMUT M3 NOArOTOBMEHHbIX BONPOCOB?

B OByx Awukax Haxoaatca aetanu: B nepsoM 10, n3 HUX 3 ctaHgapTHble, BO BTOPOM — 15, u3
HUX 6 CTaHgapTHbIX. M3 kaxxgoro swmka Hayrag, BblHAMAaoT Mo O4HOM AeTanu. Hantu BeposT-
HOCTb TOro, 4To 06€e AeTanu oKaxyTcs CTaHO4APTHLIMMU.



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

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

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

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

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

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

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

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

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

HUS 6 o4koB ObINo paBHO 507

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

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

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

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

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

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

KBaJpaTU4ECcKoe OTKIMOHEHWe CryyaiHoi BennunHbl X .

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

yaiiHon BennunHbl X .

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



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

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

34. [laH 3aKkoH pacnpeneneHust ANCKPETHOW CryvYaHON BENUYUHBI:

X 1 4 6 8

i

Di 0.1 0,3 04 0,2

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

35. CnyyaiiHas BennumnHa X 3aJaHa MHTerpanbHoii dyHKLmei

0 npux<-=-2,

x 1
F(x)=—+— npu—-2<x<2,
(x) R

1 npux>2.

HaiTi BeposTHOCTb TOrO, YTO B pe3ynbTaTe UCnbITaHns cnyyanHas BenunHa X npumer 3Ha-
yeHue: a) meHblue 0; 6) meHbLue 1; B) He MeHbLUe 1; 1) 3akntoveHHoe B uHTepeane (0; 2).



OnucaHune TexHonornu nposeneHuns

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

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

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

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

cemecTp)

YTBEPXOAKO
3aBegytownm kagpegpon UT n MM

HanpasneHwne nogrotoBku / cneymansHocTe _ 38.05.01 SkoHomuyeckas 6e30nacHOCTb

OucumnnuHa MaTtematuka

Kypc 1

dopma obyyeHns_oyHas
Bug atTectauumn npoMexyToyHas
Bug koHTpona 3k3ameH

N —

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

3aoauu
6 2 1 3
-1 1 2
Hawntn paHr maTtpuupl 5 4 gl OTBeT 000OCHOBAaTHL pelueHnem.
2 -1 1 2
2 -1 4 1 r
Ecnn maTtpuua 4= 43 nB= 3 7] To Mmatpuua C =54" —2B vmeeT Bua. ...
. . x°—8x+7 . sindx-x
Haintn npepen a) 11m2—; —
=7 x° -9x+14 x>0 1gT2x

4
Hairtu nponasogHyto dyHkumn v =cos(5™* 7 +In(12x>)).



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

YTBEPXOAHO
3aBegytowun kadegpon UT u MM3

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

Kypc 1

dopma 0by4eHnss_oyHas

Bua aTtTecTauum npoMexxyToyHas

Bug koHTpona 9k3ameH

KonTtponsHO-n3MepurenbHbiii Mmatepuan Nel

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

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

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

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

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

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

;P(Hi)PA (H,-)

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

5
2. [aHna matpuua 4= (4 3]. Haiitn maTpuly A4°. OTBeT 060CHOBaTH peLleHneM.

1
-5

1 -33 9
(7 2

OTBeT 0O60OCHOBaATD.

-2 3 -1
3. Ecrim 4= 3 |/|B=1 5 , TOoMatpuua C =4B - 54 nMeeT BUL;

3 22 -9
(33



5 dx
4. Bblumcnutb vHTErpan: a) || 4 —— [dx; 6) [———; B 2 dx .
p )j[ xsjdx ”x(l+1nx) ) [x? cosxdx
OTBeT 060CHOBaTD.
5. Haiitn akcTpeMym dyHKuMM: z = 2xy—5x° —3y° +2. OTBeT 060CHOBATb.
6.

7.

N3 naptuu, B kKoTopor 31 aetanb 6e3 aedekToB 1 6 ¢ aedektamu, 6epyT Hayaady 3 getanu. Yemy
paBHa BEPOSITHOCTb TOro, YTto Bce 3 aeTanu 6e3 aedektos?
1) 1/12 2) 5/36 3) 230/2697 4) 899/1554

OTBeT 060CHOBATL.

BaHk L cBOeBpeMeHHO BbinnayMBaeT NpPoLEeHThbl Mo Bknagy ¢ BepoATHocTbio 0,9, 6aHk M — ¢ Be-
posaTHoCTbHo 0,6, a 6aHk N — ¢ BeposaTHOCTbIO 0,8. Bknag4uumk B KaXkgoM U3 BbllLeHa3BaHHbIX 6aHKoB
caenan no Bknagy. Hant BepoATHOCTb CBOEBPEMEHHOM BbiNmaThl MPOLEHTOB MO BKagy XoTH Obl
oaHUMm 6aHkoM. OTBeT 060CHOBAaTL peLUeHue.

dupmon nocnaHa aBToOMallMHa 3a pasnnyHbIMKM MaTepuanamMmm Ha Tpu 6a3sbl. BeposaTHocTu Hanu-
4YNS HY>KHOTrO Matepuana Ha nepson 6a3e pasHa 0,9; Ha BTopon — 0,8; Ha TpeTben — 0,7. BeposaT-

HOCTb TOro, YTO TONbKO Ha OfHOW Ga3e He OKaXXeTCs HY>KHOro MaTepuana paBHa:

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

4)0,014

6) 0,994

TpeboBaHuA K OTBETY Ha 3K3aMeHe, OonMcaHue KpUTepueB U LKanbl OLleHMBAHUA KOMMNETEH-
uun (pe3ynbTaToB 00y4YeHUs) NPy NPOMEXYTOYHOM aTTecTauum
[nsa oueHmBaHMA pe3ynbTaToB 00y4YeHUs Ha 3a4eTe UCNONb3YeTCs — 3a4TEHO, HE 3a4TEHO.

[nsa oueHnBaHWs pe3ynbTaToB 00y4YeHUs Ha 3K3aMeHe ucnonb3yeTca 4-0annbHasa wkana: «oT-
MIMYHOY», «XOPOLLUOY», «yAOBNETBOPUTENBbHOY, «HEYAOBETBOPUTESBHOY.
CooTHOLIEeHME NoKasaTenen, KPUTEPMEB U LKasbl OLLEHUBAHWUS pe3ynbTaTtoB 00yYeHus.

Kputepui oueHMBaHNA KOMNETEHLUN

YpoBeHb cop-
MUPOBAHHOCTU
KOMNeTeHUUn

LLikana oueHoOK

O6yyvarowuincs B NONHON Mepe BriageeT NOHATUIHBIM annapaToM
NuHeHol anrebpbl MaTeEMaTUYECKOro aHanu3a 1 Teopun BeposiT-
HOCTeN 1 MaTeMaTU4eCcKon CTaTUCTUKU, CNOCOBEH NPUMEHATL TEOo-
peTnYeckne 3HaHus st peLleHnst NpakTUYecknx 3agad; ymeeT pe-
lwaTb TUNOBbIE 3aJayu NUHENHOW anrebpbl, MaTeMaTU4ecKoro
aHanu3a u Teopum BEPOSITHOCTEN U MaTeMaTU4eCKoW CTaTUCTUKN,
NPOBOAUTbL UX aHanu3, Nony4vaTb KONMYECTBEHHbIE COOTHOLLEHUS];
yMeeT MCnonb3oBaTb MaTtemaTu4eckuih annapat npu peLleHun
TEOpPEeTMYECKNX M NPaKTUYECKUX 3adad; BrageeT maremartude-
CKMMM, CTaTUCTUYECKMMU U KONMUYECTBEHHBIMU MeTodamu pelue-
HMS TUNOBBIX 3a4ay.

lNosbiweHHbIU
ypO8eHb

Omnu4Ho

Obyvarowuincs Bnageet NOHATUMAHBIM annapaTtom fMHEWHON an-
rebpbl, MaTeMaTU4eCcKOro aHanmMsa u Teopun BEpPOSTHOCTEN U Ma-
TeMaTnyecKon CTaTUCTUKK, NMPU NPUMEHEHUN TEOPETUYECKUX 3Ha-
HUA NS peLlleHns NpakTUYeckux 3afad AOnycKaeT He3HaunuTerb-
Hble OWWOKKN; NpW pelleHnn TUMOBbIX 3aday NMHeHoW anrebpbl,
MaTeMaTU4ecKoro aHanusa, Teopun BEPOSATHOCTEN U MaTeMaTu-
YECKON CTaTUCTUKWM AOMNyCcKaeT He3HauuTernbHble BblYUCIUTENb-
Hble OWNOKK; yMeeT NpoBOAUTL aHanun3 TUMOBbIX 3a4aY NMMHENHON
anrebpbl, MaTemMaTM4yecKoro aHanumsa, TEOpUN BEpPOSTHOCTEN U
MaTemMaTU4eCKON CTaTUCTUKK, NoslyYaTb KONMMYeCTBEHHbIE COOTHO-
LUeHns; YMeeT MUCMonbL3oBaTb MaTemMaTU4ecKkMin annapar npu pe-
LLEHMN TEeOpPeTUYECKMUX U NPaKTUYEeCKMX 3ajadv; BrageeT matema-
TUYECKNMMU, CTAaTUCTUYECKUMUN N KOSTMYECTBEHHBIMU MeTO4aMU pe-
LLeHMs TUMOBbLIX 3aau.

Ba3zoesbiti
ypOo8eHb

Xopowo

O6yyarwuncs 4acTMYHO BnageeT TeopPeTUYECKUMM OCHOBaMMU
NMHenHoN anrebpbl, MaTeMaTU4ecKoro aHanusa, Teopun BeposiT-
HOCTEN U MaTeMaTUYECKON CTaTUCTMKN, HE YMEET NPUMEHSITb TEO-
peTUYecKkMe 3HaHWUA ONsi peLleHnst NpakTUYeckux 3agad, Aonyc-
KaeT OLIMOKM Npu peLleHnn TUMOBLIX 3aday NUHeHoN anre6psl,

lMopozoenbili
ypOB€EHb

YOosnemeopumersibHO




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

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

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

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

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

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

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

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

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

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

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

MpomexyTo4yHas aTTectauua ¢ npumeHeHnem JOT

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

2. NMpomexyToyHasa aTtTecTaumnsa obyyarLmxcsa ocyLecTBnaeTcs B oopMe ak3ameHa.

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

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



PoHA OLEeHO4YHbIX cpeacTB ChOPMMPOBAHHOCTM KOMNETEHLUN

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

3A0AHVE 1. BbibepuTe npaBunbHbI BapuaHT oTBeTA:

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

~0

~0,5

~0,8

3A0AHWE 2. BbibepuTe npaBunbHbI BapuaHT oTBETA:
MaTemaTuyeckoe oxuaaHue crydanHom senuuniel Z =4X —3Y ,ecrm M(X)=6, M(Y)=5

, a cnyvaviHble BenuunHbel X 1 Y He3aBMUCUMbI paBHO
=9

~ 39

~ 51

~ 69

3A0AHUE 3. BbibepuTe npaBunbHbI BapuaHT oTBeTa:

Kak Ha3blBalOTCsl CUCTEMbI YPaBHEHWI, €CIT OHU UMEIOT OAHO U TO XK€ MHOXECTBO PEeLUEHNN?
= 3KBUBaNeHTHbIMU

~ COBMECTHbIMU

~ arieMeHTapHbIMN

~ HECOBMECTHbIMM

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

= npMMep NOBTOPHbIX HE3AaBUCUMbIX UCMNbITAHUN
~ pyMep Cry4amHoro codbITus

~ pyMep Hecny4yamHom BENNYUHbI

~ pumep Cry4amHoOn BENUYNHbI

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

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

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

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

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

= nosiBfieHue nobon rpaHu, kpome 6;

~ NnosiBreHne 6 O4KOB;

~ nosiBrneHune noboro YeTHOro YMcra O4KOB;
~ nosiBfieHne 2 n 4 04KkoB.

3AOAHUE 7. BeibepuTe npaBunbHbIN BapuaHT OoTBeTa:
Cuctema ypaBHEHUIN Ha3bIBaeTCsi COBMECTHOW, €CNN OHa:



= unMeeT XOTA Obl OOQHO peLueHue;

~ HE MEET peLleHunn;

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

3A0AHWE 8. BbibepuTe npaBunbHbI BapuaHT oTBETA:
dyHkuma y = f(x) B Touke a aBnseTca 6eCKoHeYHO Marnow, ecnv npeaen yHKLMN B 9TOM TOYKe

3A0AHUE 9. BbibepuTe npaBunbHbI BapuaHT oTBeTa:

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

=0,398

~ 0,054

~ 0,504

~ 0,014

3A0AHNE 10. BeibepuTte npaBunbHbI BapuaHT OTBETA:

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

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

~ pa3MepHOCTb MaTpuL, MOXeT ObITb MPON3BOSILHON;

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

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

3A0AHUVE 11. BbibepuTe npaBunbHbI BapuaHT OTBeTA:
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MaTtpuua 4= ( {

-3
3 j BblpoXaeHa npn A paBHOM

3A0AHUVE 12. BbibepuTe npaBunbHbI BapuaHT OTBeTA:
2

WHterpan [(3x” —2x)dx paBeH
0

=4
~8
~12
~6

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



!
M A
I
&

=B'A,
B/A

3AOAHUE 14. BoibepuTe npaBunbHbIN BapuaHT OTBeTa:

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

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

~ P(H,H,)=1

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

~ P(H H,)=0

3AO0AHUE 15. BeibepuTte npaBunbHbI BapuaHT oTBeTa:
i 4—5x+8x’
xlgol— 2% + x> —T7x
=-4

~-5

~25

~7

paBeH:

2) OTKpbITble 3aaHung (TeCToBbIE, MOBbLILWEHHbIV YPOBEHb CIMOXXHOCTU):

3AOAHUE 1. BctaBbTe Y1MCnoBOE 3HAYEHME:
2

Ana dyHkumn y = al

x_

OTtBeT: 6

6 TOYKOM pa3pbiBa ABNAETCA TOYKa a, paBHad

SAOAHUE 2. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

o 5xt+3x-18 1
MNpun kakom a lim —————-=—.
oo gxt —18x° +3 2

OtBeT: 10

3AJAHWUE 3. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!

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

3AOAHUE 4. BctaBbTe nponyLleHHOe CNoBO:

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

OTBeT: AUCKpPETHOMN

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



3A0AHWE 6. BctaBbTe nponyLueHHoOe CroBo:

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

3AJAHWUE 7. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

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

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

OTtBeT: 2

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

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

3AJAHUE 10. BctaBbTe BbIYUCIIEHHOE YNCITOBOE 3HAYEHUE:

i x2—6x-27 paseH
A S+ 6
OTtBeT: 12

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

n+l

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

3A0AHWE 12. BctaBbTe nponyLieHHOE CroBO:

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

OTBeT: ogHOpOAHOMN

SAJAHUE 13. BctaBbTe BbIYUCIIEHHOE YNCITOBOE 3HAYEHUE:
4
.x - 1
Ecrm f(x)= 7—x3 +5x; TO 3Ha4yeHue npoussogHon f (1) pasHO
OTBeT: 3

SAOAHUE 14. BctaBbTe BbIYUCIIEHHOE YNCITOBOE 3HAYEHWUE:



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

3AJAHUE 15. BctaBbTe BbIYUCIIEHHOE YNCITIOBOE 3HAYEHUE:

2
n°+2 . .
[laHa nocnepoBaTenbHOCTb . UeTBepTbIN YneH aTon nocrneaoBaTeslbHOCTM paBeH
n+6
OTBeT: 1,8
YK-1.1.

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

3A0AHVE 1. Bbibepute npaBunbHbI BapuaHT oTBETA:

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

~0

~0,5

~0,8

3A0AHWE 2. BbibepuTe npaBunbHbI BapuaHT oTBeTA:
MaTemaTuyeckoe oxuaaHue criyqanHom senmuniel Z =4X —3Y ,ecrm M(X)=6, M(Y)=5

, a cnyJaiHble BenuunHbel X 1 Y HesaBucuMbl paBHO
=9

~ 39

~ 51

~ 69

3A0AHUE 3. BbibepuTe npaBunbHbI BapuaHT oTBeTa:

Kak Ha3blBalOTCSl CUCTEMbI YPaBHEHWI, ECITM OHU UMEOT OAHO U TO XK€ MHOXECTBO PEeLUEHNN?
= 3KBUBaNeHTHbIMU

~ COBMECTHbIMU

~ 3rieMeHTapHbIMN

~ HECOBMECTHbIMMU

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

= npUuMep NOBTOPHbIX HE3aBUCUMbIX UCMNbITAHUN

~ pUMep Cry4amHOro codbITus

~ NpuMep Hecry4yanHoOW BESYUHBI

~ NpuMep Criy4anHoun BeNUYUHbI

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

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

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

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



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

= nosiBNeHue noboun rpaHu, Kpome 6;

~ nosiBneHne 6 04KoB;

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

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

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

3A0AHWE 8. BbibepuTe npaBunbHbI BapuaHT oTBETA:
dyHkuma y = f(x) B Touke a aBnaeTca 6eCKOHeYHO Marnow, ecnv npeaen yHKLMN B 9TOM TOYKe

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

SAJAHUE 1. BctaBbTe YiMCnNoOBOE 3HAYEHME:
2

Onsa pyHkummn y = TOYKOW pa3pbiBa ABNSETCA TOYKa a, paBHas

OTtBeT: 6

X —

3AJAHUE 2. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!

. Sx*43x-18 1
MNpun kakom ¢ lim —————-=—.
oo gyt —18x° +3 2

OtBeT: 10

3AJAHUE 3. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

CKOnbKO YeTbIpex3Ha4HbIX YMcen MOXHo obpasoBaTb 13 undp 0; 1; 2; 3, 4 ecnu undpsbl B Uncne
NoBTOPSOTCS
OTBeT: 500

3AOAHUE 4. BctaBbTe nponyLleHHOe CNoBO:

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

OTBeT: AUCKpPETHOMN

3A0AHWE 5. BctaBbTe nponyLleHHOe CroBO:
MaTpuua HasblBaeTcHa KBagpaTHOW, eCriv YACHO ee CTPOK yncny ctonbuos



OTBeT: paBHO

3A0AHWE 6. BctaBbTe nponyLueHHoOe CroBo:

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

3AJAHWUE 7. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:

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

3AJAHUE 8. BctaBbTe BbIMMCNEHHOE YNCNOBOE 3HAYEHME:
5

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

OTBeT: 2

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

3A0AHNE 1. BbibepuTe npaBunbHbI BapuaHT oTBETA:

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

=0,398

~ 0,054

~ 0,504

~ 0,014

3A0AHUE 2. BbibepuTe npaBunbHbI BapuaHT oTBeTa:

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

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

~ pa3MepPHOCTb MaTPUL, MOXET BbITb NPOM3BOSBLHOM;

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

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

3A0AHUE 3. BbibepuTe npaBunbHbI BapuaHT oTBeTa:
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MaTpuua A:( {

-3
; j BblpOXAeHa npu 1 paBHOM

3A0AHUE 4. BbibepuTe npaBunbHbI BapuaHT oTBeTA:
2

Wuterpan [(3x* —2x)dx paBeH
0

=4
~8



~12
~6

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

=X=A4"'B
~X=B4™';
~X=B'A,
~ X=B/A

3A0AHWE 6. BbibepuTe npaBunbHbI BapuaHT oTBeTA:

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

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

~ P(HH,)=1

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

~ P(H,H,)=0

3A0AHWE 7. BbibepuTe npaBunbHbI BapuaHT OTBETA:
4-5x+8x>

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

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

~ Npu Nepexofe Yepes ToUKy SKCTPeMyMma NPOM3BOAHAS MEHSIET 3HaK;

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

~ B TOYKe, B KOTOPOW Npon3BoAHas paBHa 0 UNK He CyLLEeCTBYEeT, MOXET He OblTb 3KCTpeMyMa.

3A0AHWE 9. BuibepuTte npaBunbHbI BapMaHT OTBETA:

4x, +2x, —x, =5
YacTHbIM peLIeHNEM CUCTEMbI NIMHENHBIX YpaBHeHWiA 1 5x, + 3x, — 2x, = —1 aBnseTcs
=2

3x, +2x, — x,

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

3AJAHWME 1. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:
AunckpeTHas cnyvanHas BenuumHa X 3agaHa psgom pacnpeneneHuns



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

paBHO
OTBerT: 12,1

3AJAHWE 2. BctaBbTe BbIMMCNEHHOE YNCIOBOE 3HAYEHUE:

I x> —6x-27 sasen
xlfg x> +5x+6
OtBeT: 12

3AJAHWE 3. BcTtaBbTe BbIMMCNEHHOE YNCIOBOE 3HAYEHUE:

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

n-17
n>2. Toraa 4eTBepThii YNEH 3TON NocnenoBaTeNbHOCTM paBeH
OTBerT: 50

3A0AHNE 4. BctaBbTe nponyLeHHOE CroBO:

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

OTBeT: ogHOpOAHOMN

3AJAHWUE 5. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!
4
X o '
Ecrmn f(x)= T_XS +5x; TO 3Ha4eHue npoussoaHon f (1) paBHO

OtBeT: 3

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

Onpepenutenb |1 2 1| paBeH
3 4 2

OtBeT: 0

3AOAHUE 7. BctaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:
2

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

OTBeT: 1,8
3A0AHWE 8. BctaBbTe nponyLueHHOe CroBO:
lMoHATMe obpaTHOM MaTpuULbl PpacnNpPOCTPaHAETCS TOSbLKO Ha MaTpuLbl

OTBer: KBaapaTHbIe

3AJAHWME 9. BcTtaBbTe BbIMUCNEHHOE YNCNOBOE 3HAYEHME:!



1

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

3
OtBeT: 14



