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9. Llenn n 3apaum y4ye6HON ANCLUMNNUHDI

Llenbto ocBOeHUSA y4eBHOW ANCUMMMHBI ABNAETCS:

— (hopmumpoBaHme y 0Oy4valoLMXCA YCTOMYMBBLIX 3HAHUN WU HABLIKOB MO MPUMEHEHUIO
MaTeMaTuUyecKoro annapara K peLleHNo TeopeTUYECKMX U MPaKTUYEeCKNX 3a4ay 3KOHOMUYECKOro
cofepXaHus, a Takke (POpMUPOBaAHME CUCTEMHONO MbILUNEHUA NyTeM AeTanbHOro aHanusa
noaxoAoB K MartemMaTuyeckoMy MOAENUPOBAHMIO U CPaBHUTENBbHOIO aHanm3a KOHKPETHbIX
yrnpaBieHYeCKNX CUTYaLNiA.

3agaun yyebHom gucuUnnIIvHbI:

— oBnageHve 6as3oBbIMM pasgenamum MaTeMaTukM, HeobxoauMbiMK AONS aHanusa u
MOAENNPOBaHUSA SKOHOMUYECKNX 3a4au;

— onpegenexHune n ynopsgodveHne Heobxogmmoro oo6bema nHdopmaumm Npy NOCTaHOBKE,
peanu3auun 1 obpaboTke UTOroBbIX pPe3ynbTaTOB MaTeMaTU4Yeckon MoAenn 3KOHOMWUYECKOM
3apauu;

BnafeHne NpuknagHbIMM pacyeTHbIMU NpYeMamMu Mo peanusauumn BblHUCIIUTENbHbIX
acrnekToB MaTeMaTU4Yeckux 3agau;
NPaKTUYECKNX HaBbIKOB,
NPUHUMAaTb 3PEKTUBHbIE PELLEHUS B chepe permoHanbHoro yrnpaeneHust.

dopmumpoBaHue

KoTopble

MoO3BONAT B AarbHENLLEM

10. MecTo y4ye6HOM AncuunnuHbl B cTpyktype OOIN: 6nok b1, ob64a3atenbHasa 4acTb.

11. MNMnaHupyembie pe3ynbTaTbl OOy4YeHUMS MO AUCLMUNNUHE (3HAHWUA, YMEHUs, HaBbIKW),

COOTHeCeHHble C

nnaHupyemMbiMu

pesynbTatamm

OCBOEHMA oOOpa3oBaTeribHOM

nporpamMmmvbl (KOMI'IeTeHLWIFlMVI) N UHOANKaTOpaMUnN UX OOCTUXKEHUSA.

Kog HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEHLMU
OlNK-2 | CnocobeH OlK-2.2 | OcywecTenset 3HaTb: 3HaTb MOHATUSA, CYLLUHOCTb, 3HaJeHue,
paspabaTtbiBaTb U MOCTaHOBKY LUenew v | oyHKuMM,  MOLENnu  ucnosnb3yemble  Ans
peanu3oBbIBaTb BbIGOp MaTeMaTM4yeckoro OMUCaHNsi 3KOHOMUYECKMX
yrnpaBneH4yeckue WHCTPYMEHTOB 3agav.
peLueHus, Mepbl yrnpaBreH4YecKoro
perynupytoLiero BO34ENCTBMSA npu | YmMeTb: OCYLLECTBMSATb BbIOOp
BO3/ENCTBUSA, B TOM paspaboTke WHCTPYMEHTanbHbIX cpeacts Ans obpaboTku
yncre KOHTPOmbHO- rocyaapCTBEHHbIX 3KOHOMUYECKUX [aHHbIX B COOTBETCTBUM C
Haa30pHbIE nporpaMm Ha OCHOBE | MOCTaBMNEHHOW  3ajadven;  aHanusMpoBaTtb
dyHKUMN, aHanusa coumanbHO- | pesynbTatbl pacdeToB U ODOCHOBbLIBATH
rocygapCTBEHHbIE U 3KOHOMMYECKMX nony4YeHHble BbIBOAbI.
MyHUUMNanbHble NpoLeccoB.
nporpaMmmei Ha Bnagetb: HaBbIkaMK NPUMEHEHNS
OCHOBE  aHanusa COBPEMEHHOr0 MaTemaTU4YeCcKoro
coumansHo- WHCTPYMeHTapus ans peLueHus
3KOHOMMYECKNX 3KOHOMMYECKMX 3a4ay.
npoLieccos
OrlK-2.4 | OcywecTenser 3HaTtb: 3HaTb MOHATUSA, CYLLHOCTb, 3HaYeHMe,
NMOCTaHOBKY Lenen u | dyHKUMN,  MOAENM  UCMOoNb3yemble OIS
BbIOOp MaTeEMaTU4YECKOro OMUCaHUS 3KOHOMMYECKNX
WHCTPYMEHTOB 3agau.
yrnpaBreH4YeCcKoro
BO30ENCTBMSA npu | YmeTb: OCYLLECTBNSATb BbIOOp
pa3paboTke WHCTPYMEHTanbHbIX cpeacTB Ans obpaboTku
rocygapCTBEHHbIX 3KOHOMWYECKMX [aHHbIX B COOTBETCTBUM C
nporpaMm Ha OCHOBE | MOCTaBMIEHHOW  3afjadelr;  aHanuaMpoBaTb
aHanusa couuarnbHo- | pe3ynbTaTtbl pac4eToB U  0OOCHOBbIBATb
3KOHOMMYECKMX nony4YeHHble BbIBOAbI.
NpoLIECCOB.



https://pandia.ru/text/category/zadachi_yekonomicheskie/

BrnapneTs: HaBbIKaMm NpUMeHeHust
COBPEMEHHOTO MaTemMaTU4ecKoro
WHCTPYMEHTapus ans peLLeHus

OKOHOMUYECKMX 3agau.

MK-4 | CnocobeH

COCTOAHME

aHannsnpoBaTb
AnarHocTmpoBaTtb
3KOHOMMYECKOoe
hbuHaHcoBOE

opraHmsauui
rocyaapCTBEHHOro
N MyHULMNANbHOro
CekTopa 3KOHOMUKM

7

n

MK-4.1

OcywecTenser
KONMMYECTBEHHbIN
aHanua CoCTOSIHUS ”
pe3ynbTaToB
PYHKLUNOHUPOBAHNS
opraHusauum
rocygapCTBEHHOTO U
MYHULMMANbHOro
CeKTopa 3KOHOMUKM

3HaTb: 3HaTb MOHATUS, CYLHOCTb, 3HaJeHue,
YHKLMKW,  MOAENW  WUCMONb3yeMble  Ans
MaTeMaTUYECKOro OMUCaHUA 3KOHOMUYECKUX
3agau.

YMmeThb: OCYyLeCTBNATb BblGOp
WHCTPYMEHTarnbHbIX CpeacTB Anst ob6paboTku
3KOHOMMUYECKMX [OaHHbIX B COOTBETCTBUM C
NMocTaBfieHHOW  3agayen;  aHanM3MpoBaTb
pe3ynbTatbl pacyeToB U  0OOCHOBLIBATb
nosny4eHHbIe BbIBOAbI.

BnageTs: HaBbIKaMm NpUMeHeHust
COBPEMEHHOr0 MaTemMaTU4ecKoro
WHCTPYMeHTapus ans peLueHus

OKOHOMUYECKUX 3agau.

12. O6beM agncuunnuHbI B 3a4eTHbIX eauHulax/yac. — 8/288.

CDopma npome)KyTquoﬁ aTTecTauumn 3a4eT, 3K3aMeH.




13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemMecTp
AyOVTOPHbIE 3aHATUSA 144 68 76
nekuum 72 34 38
B TOM 4ucne: npaxkTn4eckmne 34 34
nabopaTtopHbie 38 38
CamocTtodarensHas pabora 108 40 68
B TOM Yucne: kypcoBas pabora (npoekT)
dopMa NpoMEXYTOUHOM aTTecTaummn: 3a4eT, 36 3aveT 3K3aMeH
3a4eT, 9K3aMeH
WToro: 288 108 180
13.1. CopepxkaHue AUCLUNIUHDI
Peanusauns
pasgena

HanmeHoBaHune pasgena

Ne n/n MCLMANMHBI CopepxaHve pasgena gUCLMNINHbI ANCLMNINHBI C
NMOMOLLIbIO OHNaNH-
Kypca
1. Nekuun
1.1 MaTtpunyHas anrebpa Matpuubl. Onepauun Hag matpuuamu. OcHoBHble | Maremartunyeckui
cBOMCTBa onepauui Hag MaTpuuamu. | MHCTpYMeHTapun
Onpegenutens. Bbluncnexnve obpaTHo MaTpuubl. 060CHOBaHWSA
Ceoncrtea obpaTHou maTpuubl. PaHr maTpuubl. ynpasrieH4YecKuX
BbluncneHve paHra matpuupl. peLleHni-
MNOYP MY
https://edu.vsu.ru/c
ourse/view.php?id=
19223
1.2 PelweHune cuctem nuHenHbIx | PelleHne cuctem ypaBHEHMn MaTpPUYHbIM METOAOM. MNOYP MY
anrebpaunyeckux ypaBHeHuin | PeweHne cuctem ypaBHeHui metogom Kpamepa. | https://edu.vsu.ru/c
PeweHne cuctem ypaBHeHu MeTogom [aycca. | ourse/view.php?id=
CTpykTypa  MHOXecTBa  peweHuin  cuctembl | 19223
NVHENHBbIX YpaBHEHUN. Teopema KpoHekepa-
Kanennu.
1.3 OcHosBbl BeKkTopHOW | [MoHATMe BekTOpa. JlnHelHble onepaunn Hapg MNOYP MY
anrebpbl BEKTOpamu, nx CBOWCTBA. Teopema o | https://edu.vsu.ru/c
KONnuHeapHbIX BEKTOpax. Hencteus Hag | ourse/view.php?id=
BEKTOpamu, 3afaHHbIMW CBOMMUW KoopAauHatamu. | 19223
Mogynb BekTOopa. Hanpasnsiowue KOCUHYChI
BekTOopa. KoopauHaTbl MpoOM3BOMbBHOMO BEKTOpa B
JekaptoBo cucteme koopauHat. CkansipHoe
npovssBegeHne  BeKTOpoB. [loHATWE FMHENHOro
npoctpaHcTBa. Npumepbl NUHENHBLIX NPOCTPAHCTB.
JlnvHenHaa 3aBUCUMOCTb W  He3aBUCUMOCTb
BekTopoB. PaHr cuctembl BekTopoB. basuc un
pasMepHOCTb BEKTOPHOTO NpoCTpaHCTBa.
KoopauHatbl BekTopa B 6asuce.
1.4 BBegenve B aHanuna MHoxecTBa 1 yHKLNN. MNOYP TMY
Onepauun Hapg MHOXXeCcTBaMMu. OcHoBHble | https://edu.vsu.ru/c
YyncroBble MHOXecCTBa. DyYHKLUMM ogHon | ourse/view.php?id=

nepemeHHon. OCHOBHbIE 3NeMeHTapHble YHKLUUN,
nx rpacomkn. CrnoxHast hyHKLMS.

Mpenenbl n HENPEPbLIBHOCTb.
[NocnepoBaTenbHOCTH, npeaen YMCNoBoON
nocneposartensHocTu. Teopembl O npejenax.
MpusHakn cywecTsoBaHnsa npegenos. [lepBbin ©
BTOPOW 3amevaTesibHbli  npefenbl. beckoHeyHo
mManble u 6eckoHe4YHo Gonblune BENUYUHBI, CBS3b
mMexgy Humn. CpaBHeHve GEeCKOHEeYHO Manblx

19223
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BESTUYMH. PackpbiTne HeonpegeneHHOCTeN.
HenpepblBHOCTb  pyHKUMWA.  ToYkMm  paspbiBa.
Knaccudumkaums Toyek paspbiBa.

1.5

OuddepeHumansHoe
ncuyucneHune OYHKLMR
O[HOTO NEPEMEHHOro

lNponssogHas.

lMpousBogHas: onpegeneHne, MeXaHU4ecknui wu
reoMeTpuYeCcKuin CMbICH. YpaBHEHMNE KacaTenNbHOM K
Kpmeon. [dunddepeHunpyemMoctb GYHKUUN, CBSA3b
HenpepbIBHOCTH C andpepeHunpyemMocTbio.
O6patHasa dyHKUMsa n  ee anddepeHUnpoBaHue.
Tabnuua  OCHOBHbIX  MpaBwun " hopmyn
anddepeHumpoBanmsa.  Mpon3BogHble  BbICLLMX
nopsaKoB. OudbdepeHuyman dyHKUMN, ero
NpMMEHeHWe B MPUDNWKEHHBIX BbIYMCMEHUSIX.
WcecnepoBanue dyHkumMi. [JocTaTouyHble Npu3Haku
MOHOTOHHOCTU (QYHKLMU. OKCTPEMYMbI PYHKLNN,
Heobxogmmoe n OOCTaTouHbIe yCIoBMSI.
OKOHOMUYECKME NPUMNOXEHUS. BbinyknocTb KpuBoWn,
TOYkM nepernba. Heobxogmmoe u pocTaTouHble
ycnoBus.  ACMMMTOTbl  KPUBOW. OKOHOMUYECKME
NPUNoXeHnsi B Teopmm hnpmsbil.

MNOYP rMy
https://edu.vsu.ru/c
ourse/view.php?id=
19223

1.6

WHTerpansHoe ucuncnexHve
yHKLMIA ofHoWm
nepemMeHHomn

HeonpepneneHHbI nHTerpan.

OnpepenexHne  nepBoobpasHon. Teopema o©
6ecKoHeYHOM MHOXEecTBe MepBoobpasHbiXx Anis
OaHHoM  dyHKUMK. TloHATME HeonpeneneHHoro
uHTerpana. Tabnuua OCHOBHbLIX WHTErparnos.
OcHoBHbIE CBONCTBA HeoMNpeaeneHHoro nHTerpana.
WHTerpmpoBaHne Mmetogamu 3aMeHbl NEPEMEHHON U
no dactam. PauuoHanbHble gpobn un  unx
nHTerpuposaHue. OnpegeneHHbI MHTerpan.
[MoHATMe onpegeneHHOro wHTerpana, OCHOBHblE
cBoncTtBa. Teopema o0 cpegHem. [lnowagb
KpVBOITMHENHOM Tpaneuuu. MpounssogHas
OMpedeneHHoro uHTerpana no nepemMeHHOMY
BepxHemy npegeny. ®opmyna HetoToHa-JlenbHuua.
BbluncneHve onpegeneHHoro MHTerpana MetTogamu
3aMeHbl nepemMeHHoMm " no yacTsm.
HecobcTBeHHbIE WHTEerparnei. MpunoxeHus
onpefeneHHoro wHTerpana: nnowagb ¢urypbl B
JeKapToBbIX koopAnHaTax, 0O0beM Tena BpaLleHus,
OJIVHa Oyrv niocKom KPUBOW.

MNOYP TMY
https://edu.vsu.ru/c
ourse/view.php?id=
19223

1.7

DYHKUUM HECKOTBKMX
nepemMeHHbIX

OnpegeneHune yHKUUM HECKOSbKMX NEPEMEHHbIX.
Obnactb onpegeneHns u rpadpuk yHKUnM OBYX
nepemMeHHbIX. JIMHMM M NOBEPXHOCTU  YPOBHS.
YacTHble npousBogHble W auddpepeHumansi.
MonHoe npupalleHne n nomnHei  anddepeHumnan,
ero npumeHeHue. lNpounssogHas CNOXHOM (PyHKUUMK,
npoussogHas HEesIBHO  3afaHHON  OYHKLMW.
YpaBHeHME KacaTenbHOW K KPWUBOW. YpaBHeHue
KacaTenoHon NMOCKOCTU K NMOBEPXHOCTH.
MpoussogHas No  HanpaeneHwo. [paavenT.
YacTHble  NpOM3BOAHbIE  BLICWUMX  MOPSOKOB.
OKCTpeMyMbl  OYHKUMW  [OBYX  NEPEMEHHbIX.
OnpegeneHne akcTpemyMa YHKLUN HECKONBbKNX
nepemMeHHbIX. YCIoBHbIE 3KCTPEMYMbI; HanbonbLuee
N HauMmeHbllee 3Ha4vyeHus YHKUUU B 3aMKHYTOM
orpaHuyeHHomn obnactu. OKoHOMUYEeCKue
NPUITOXKEHNS.

MWOYP r'MY
https://edu.vsu.ru/c
ourse/view.php?id=
19223

1.8

BeposaTHoCTM cobbiTUn

OcHOBHblE MOHATUS KOMOMHaTOpukW. ChyyanHble
cobbITusA, YactoTa U BepoATHOCTb. Knaccuueckuin
cnocob nogcyeTa BeEpoATHOCTEW. [eomeTpuyeckue
BEPOSATHOCTH. [MpocTpaHCTBO  3nemMeHTapHbIX
cobbiTun. CnyyanHoe cobbITne Kak NOAMHOXECTBO B

MNOYP TMY
https://edu.vsu.ru/c
ourse/view.php?id=
19223



https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223

NPOCTPaHCTBE 3rieMEHTapHbIX cobbiTuin. Anrebpa
COObITUIA. AKCMOMbI BEPOSITHOCTU N BEPOSITHOCTHOE

MPOCTPaHCTBO. Cnegcteus u3 aKkcuom.
Cratuctuyeckoe  onpefdeneHue  BepOSITHOCTY.
OcHoBHble dopmynbl ans BbIYUCEHUS

BEPOATHOCTEN. YCMOBHbLIE BEPOATHOCTU. Teopema
YMHOXeHnss  BepodaTHocTen. dopmyna nonHou
BeposATHOCTM n popmyna baneca BeposaTHoOCTeWN
rmnoTes. HeszaBucumblie cobbITuS. Cxema
MOBTOPHbIX HE3aBMUCUMbIX UCMNbITaHMN  (Cxema
BepHynnu). ®opmyna bBepHynnu. Haubonee
BEPOSAITHOE 4MCMO ycnexoB B cxeme bepHynnu.
MpubnmxeHHble dopmynbl  Jlannaca. PyHkuum
[aycca wn Jlannaca. [lpegenbHas Teopema W
npnbnmxeHHas dopmyna NyaccoHa.

1.9

CnyyaiiHble BENUYUHBI

CnyyanHas  BenuuuHa  kKak  yHKUuMss  Ha
NPOCTPAHCTBE 3MEMEHTapHbIX COObITUN. PyHKLMSA
pacnpegeneHns crnydamHon BenuuuHbl. CBONCTBA
DyHKLMM pacnpegerneHus. HesaBucumocTb
CryYamHbIX BenuyuH. OYHKUMM OT OZHOM WIK
HECKONbKUX CNy4anHbiX BENMYnH. ApudmeTtmyeckue
onepauun Hag criydyavHbIMN BENUYUHAMMN.

OuckpeTHasa cnyyanHas senvynHa (JCB) n ee 3akoH
pacnpegeneHus. OcCHOBHbIE yncnoBble
xapaktepuctuku JCB: matemaTnyeckoe oxugaHuve,
avcnepcus, cTaHgapTHOEe OTKITOHEHMe, KoBapuauust
n KoadduumMeHT Koppensauun. MaTtemaTudeckoe
oxumgaHue  dyHkumm ot [OCB. CsolicTBa

MaTemaTn4ecKoro oXunaaHus, avcnepcuu,
KoBapuauum 1 KoapduumneHTa Koppenaunm.
Mpumepsl Knaccmn4yecknx ANCKPETHbIX

pacnpegeneHun (buHommnanbHOe, MyacCOHOBCKOE,
reoMeTpmyeckoe) W BbIMUCNIEHME WX YUCIIOBbIX
XapakTepuctuk. HenpepbiBHble 1 abcomnoTHO
HenpepbiBHbIE Cry4YanHble BenuyuHbl. CBOWCTBa
dyHKUMKM NAOTHOCTU. MaTemaTuyeckoe oxuaaHve u
ancriepcus abcomnoTHO HenpepbIBHOW CrnyvYanHon
BenunuuHbl. MatemaTtunyeckoe oxugaHue yHKUUN
OT abCoNOTHO HENPEPLIBHOW CIyYaHOW BENUYUHbI.
PaBHOMepHOe  pacnpefeneHue Ha  oOTpeske,
nokasaTenoHoe (akcnoHeHumManbHoe)
pacnpegenexuve, pacnpegenexHve Kowwuwn,
HOpMarnbHOE 1 NTOrHOpMaribHOe pacnpeneneHus, nx
yncnosble XapaKTEPUCTUKN. HopmanbHoCTb
NMHEAHON KOMOMHAUMKN HE3aBUCUMbIX HOPMarbHbIX
CnydvarHbIX BeNU4YMH. HavanbHble U LieHTpanbHble
MOMEHTbI Cry4yarHON BenuuuHbl. ACUMMETPUs wu
aKcuecc. Moga, MeauvaHa " KBaHTUNU
HenpepbIBHOroO pacnpegeneHus.

MMOYP rMy
https://edu.vsu.ru/c
ourse/view.php?id=
19223

MpenenbHble Teopembl
TEopUN BEPOATHOCTE

HepaBeHcTBO YebbileBa. [paBuno «Tpex curm» B
obuwwem cnyyae. Teopembl Yebbiwesa u bepHynnu.
MocnenoBaTtenbHOCTU cnyYanHbIX BEMUYUH.
CxoguMmocTb NO BEPOSTHOCTM U 3aKOH GONbLUMX
yucen.

MoHaTure XapakTepuctu4eckomn dyHKUUN.
LlenTpanbHas npegenbHas Teopema (UIMT) B
dopme JlsnyHoBa ANA OAMHAKOBO pacnpeaeneHHbIX
cnaraembix 1 B 06uwem cny4yae. MNMpumeHeHme LMT.

MNOYP rMYy
https://edu.vsu.ru/c
ourse/view.php?id=
19223

AnemeHThI
MaTemaTu4eckomn
CTaTUCTUKU

[eHepanbHasi COBOKYMHOCTb. Bbibopka. Bugpl
BbIOOPOYHbLIX CTAaTUCTUYECKUX pacnpepernieHni, nx
cBA3b Apyr ¢ gpyrom. [llonuroH. [mnctorpamma.
Cratuctnyeckoe oueHuMBaHMe. To4yeuvHble OLEHKU
napameTpoB pacnpefeneHuin M UX CBOWCTBA.
IMoHATMe goBepuTenbHOro nHTepsana. Noctpoexue

MNOYP TMY
https://edu.vsu.ru/c
ourse/view.php?id=
19223
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JOBEpUTENbHbIX WHTEPBAsiOB, MOKPbIBAKOWMUX C
3aJaHHOl HaOEeXHOCTbI0 NapaMeTpbl HOPMarnbHOro
pacnpegeneHus.

1.12 | lNpoBepka cTaTuctMyeckmx | MNMposepka CTaTUCTUYECKNX rmnoTes. MNOYP My

rmnotes. Perpeccus. Wcnonb3oBaHue kputepusa lNMupcoHa ansa npoeepku | https://edu.vsu.ru/c
HOpManbHOCTM TeopeTU4ecKoro pacnpegeneHus. | ourse/view.php?id=
Kputepun  O®uwepa. [lposepka runotessl o0 | 19223
paBeHCTBe  OuChepcMA  OBYX  HOpPMarnbHbIX
npusHakoB.  OAHOMAKTOPHBIN  AMCMEPCUOHHBIN
aHanu3. Crartuctuyeckne wmeToabl 06paboTku
3KCNepuMMeHTanbHbIX AaHHbIX. MeToa HauMeHbLInX
KBaZpaToB.

1.13 | NluHenHoe O6was noctaHoBKa 3agayn NUHEHOro MNOYP My

nporpaMmMmpoBaHue nporpammupoBaHus. [Npumepbl 3agay nuHewHoro | https://edu.vsu.ru/c
nporpaMmMmnpoBaHus: 3ajava onTumarnbHoro | ourse/view.php?id=
NCMOMb30BaHMSA PecypcoB, TpaHCnopTHas 3agada. | 19223
"eomeTpryecknin MeToa peLleHus 3agad NMMHEeNHoro
nporpammupoBaHus. CsownctBa peweHun 3J1MM1.
[MoHATUE BbINYKNOro MHOXECTBA U YrioBbIX TOYEK.
MoHaTue onopHoro nnaHa. Teopema 06 aKCTpemyme
NIMHEWNHOTO yHKLMOHaNa Ha BbIMYKIOM
MHOrorpaHHuke peLLeHNI. Kputepwuii
ONTUMAnbHOCTU  peELUeHUs  3agavv  NUHEHOro
nporpaMmmupoBaHus. CUMNNEKCHbIN METOoS.

1.14 | Teopus ABONCTBEHHOCTU CvMMeTpUYHbIE N HECUMMETPUYHbBIE ABONCTBEHHbIE MNOYP MY
3agaun. OcHoBHble TeOpeMbl OBOMCTBEHHOCTU U nx | https://edu.vsu.ru/c
3KOHOMMYECKOE CoaepXKaHue. ourse/view.php?id=

19223

1.15 | TpaHcnopTHasa 3agaya TpaHcnopTHas 3agada. OTkpbiTas W 3akpbiTas MNOYP My
MOAeNnu TpaHcnopTHoW 3ajadn. Teopema o | hitps://edu.vsu.ru/c
pas3pelwnmMocTi TpaHCnopTHON 3agauvn. [loHaTue | ourse/view.php?id=
nepBoOHa4YanbHOro OMOPHOro nfaHa, ero ceoncrtea. | 19223
lMocTpoeHme nepBOHa4yanbLHOro OMOPHOro MnaHa.

MeTton noTeHuvManoB peleHWss TPaHCMOPTHOW
3agayun. EQUHCTBEHHOCTL ONTMMAarbLHOMo NnaHa.
1.16 | MatemaTtuueckass  Teopus | OGwasa noctaHoBka 3agauyn ynpaeneHusi. Metop MNOYP My
ONTMManbHOro ynpasneHus | MHoxuTtenewn Jlarparxa. MNpuHumMn ontumansHocTw | https://edu.vsu.ru/c
MoHTpsaruHa. ONTUManbHOCTL MO BeICTpoaenCTBUID. | ourse/view.php?id=
CvHTE3 onTMManbHOro ynpasneHust B JMHeWHbIX | 19223
cuctemax c ©eCKOHEYHbIM BpeMeHeM
CYyLLIeCTBOBaHWS. OKOHOMUKO-MaTeMaTnyeckue
Moaenwu. DyHKLMM Nones3HoCTH, KpuBble
6espa3nuums,  QyHKUMM  cnpoca, YypaBHEHUue
Cnyukoro, kpuBble foxoa-notpebnexHve, Kpusble
LieHbl - notpebneHue, KO3hPULUMNEHTbI
3NaCTUYHOCTMH, obwue mMogenu pasBUTUSA
3KOHOMWKKM, mogdenb Cornoy.
2. MpakTnyeckue 3aHATUA

2.1 MaTtpunyHas anrebpa Onepauun Hag wmaTpuuamu. OnpegenuTtens. MNOYP My
Bbluncnenve obpatHon matpuubl. Bblumcnenue | https://edu.vsu.ru/c
paHra Matpuubl. ourse/view.php?id=

19223
2.2 PelueHune cuctemM nuHenHbix | PelleHne cuctem ypaBHEHUA MaTPUYHLIM METOLOM. MNOYP MY
anrebpaunyeckux ypaBHeHuin | PelleHne cuctem ypaBHeHu metogom Kpamepa. | https://edu.vsu.ru/c
PeweHune cuctem ypaBHeHun metogom [aycca. ourse/view.php?id=
19223
2.3 OcHoBbI BEKTOpPHOW | JIMHenHble onepaumm Hag BEKTOpamK, UX CBOMCTBA. MNOYP TMY
anrebpsbl [enctens Hap BeKTOpamu, 3agaHHbiMM cBouMuK | hitps://edu.vsu.ru/c
koopavHaTtamu. Moaynb BekTopa. Hanpasnsiowue | ourse/view.php?id=
KocuHycbl BekTopa. CkanspHoe npousseaeHune | 19223
BekTOopoB. KoopavHaThl BekTopa B 6asuce.
2.4 BeegeHune B aHanun3 Onepauun Hag MHoxectBamu. [lpegenbl  wm

HenpepbIBHOCTb. PackpbiTne HeonpeaeneHHOCTEN.
HenpepblBHOCTb  pyHKUMWA.  TOYKM  paspbiBa.
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Knaccudurkaums Tovek paspblBa.

2.5

OudpdepeHuymansHoe
ncuyucneHune OYHKLMR
O[HOTO NEPEMEHHOIO

[NpounssogHas.

Tabnvua  OCHOBHbIX  MpaBun M Gopmyn
onddepeHumpoBanms.  [1pon3BoaHbIE  BbICLLMX
NnopsaKoB. OudbdepeHuman dyHKUMN, ero
NpMMeHeHWe B MPUONMXKEHHBIX  BbIYMCIEHUSIX.
WccnepoBanne ¢yHKUMN. [JOCTaToOuHblE MPU3HAKM
MOHOTOHHOCTU (YHKLUMU. OKCTPEMyMbl YyHKUNN,
Heobxoammoe " AOCTaTouHbIe yCrnoBuA.
OKOHOMUMYECKNE NPUMNoXeHUs. BbinyknocTb KpMBOW,
TOYKM nepernba. HeobxogmMmoe u [oOCTaATOuYHbIE
ycnosus.  ACMMNTOTbl  KPUBOW. OKOHOMUYECKME
NPUIOXeHNsa B Teopumn prpmMbl.

MNOYP My
https://edu.vsu.ru/c
ourse/view.php?id=
19223

2.6

VHTerpanbHoe wucdncnenune
dyHKUMN ogHon
nepemMeHHomn

HeonpepneneHHbin uMHTerpan. Tabnuua OCHOBHbIX
WHTErparnos. OnpepeneHHbin WHTerpan.
HecobcTBEHHbIE WHTErpansl. MpunoxeHus
onpegeneHHoro nHTerpana.

MNOYP My
https://edu.vsu.ru/c
ourse/view.php?id=
19223

2.7

(DyHKLI,VIVI HECKOJIbKNX
nepemMeHHbIX

OnpegeneHune yHKLNM HECKOSbKMX NEPEMEHHBIX.
YacTHble npousBogHble W auddepeHumnansi.
MonHoe mpupaleHne 1 nonHein  AnddepeHunan,
ero npymeHeHue. NponssoaHas cnoxHou yHKuuu,
npovssogHas HEesIBHO  3aJaHHON  PYHKLMW.
MpousBogHas NO  HanpaBneHuo. [pagveHT.
YacTHble  MNpOM3BOAHbIE  BbICWUMX  MOPSOKOB.
OKCTpemMyMbl  DYHKUMU  ABYX  MNEPEMEHHbIX.
YCnoBHbIE 3KCTPEMYMBI.

2.8

BeposaTHocTM cobbiTui

Cny4yanHble cobbiTusi, 4actoTa M BEPOSITHOCTb.
Knaccuyeckun cnocob nogcyeta BepPOATHOCTEW.
OcHoBHblE dhopmynel ans BbIYMCNEHUS
BEPOATHOCTEN. YCMOBHbLIE BEPOATHOCTU. Teopema
YMHOXEHNA BepodATHocTen. dopmyna nosHom
BeposATHOCTU n cbopmyna baneca BeposTHOCTEWN
rmnoTes. HesaBucumble cobbiTuS. Cxema
MOBTOPHbIX HE3aBUCUMMbIX UCMNbITaHMN  (Cxema
BepHynnu). ®opmyna bepHynnu. Haubonee
BEPOSATHOE 4YUCIMO ycrnexoB B cxeme bepHynnu.
MpubnuxeHHble opmynbl  Nannaca. PyHkuun
laycca wn Jlannaca. [lpegenbHas Teopema U
npubnmkeHHas dopmyna lMyaccoHa.

MNOYP rMy
https://edu.vsu.ru/c
ourse/view.php?id=
19223

29

CnyyaiHble BENUYUHbI

®dyHKUMA pacnpedeneHys CriyYyanHoW BenuuuHbI.
CsoiictBa dyHKUUN pacnpegeneHus.
Hes3aBUCMMOCTb Criy4anHbIX BenUUUH. PyHKLMK OT
OOHOW WIM  HECKONbKUX CIlyYalHblX BEMUYUH.
ApundmeTnyeckne onepaumm  Hag CnyyYamHbIMU
BenMYMHaMN. OcHOBHblE yncnoBble
xapaktepuctukm 1CB: maTemaTuyeckoe oxuagaHue,
aucnepcusl, CTaHgapTHOE OTKITOHEHME, KoBapmauust
" KoadhpuumeHT Koppenauuu. Mpumepsl
KNaccu4eckmx OVCKPETHbBIX pacnpegenennm
(6MHOMManbHOE, NyacCOHOBCKOE, FrEOMETPUYECKOE)
N BbIYMCNEHNE X YNCITOBbIX XapaKTEPUCTUK.

MNOYP rMy
https://edu.vsu.ru/c
ourse/view.php?id=
19223

2.10

MpenenbHble Teopembl
TEopUN BEPOATHOCTE

HepaBeHcTBO YebbiweBa. [MpaBuno «Tpex curm» B
obuwem cnyyae. Teopembl Yebbiwesa u bepHynnu.
MocnepoBatenbHOCTU cny4varHbIX BEMNNYMH.
CxoOMMoCTb MO BEPOSITHOCTM U 3aKOH BonbLuMX
yncen. [oHATME XxapakTepucTuyeckon qyHKUUK.
LlenTpanbHas npegenbHas Teopema (UIMT) B
dopme JlsnyHoBa ANA OAMHAKOBO pacnpeaeneHHbIX
cnaraembix 1 B 0buwem cny4yae. MNMpumeHeHme LMT.

MNOYP rMYy
https://edu.vsu.ru/c
ourse/view.php?id=
19223

21

AnemeHThI
MaTemMaTu4eckomn
CTaTUCTUKN

[eHepanbHasi COBOKYMHOCTb. Bbibopka. Bugpl
BbIOOPOYHbLIX CTAaTUCTUYECKUX pacnpepernieHni, nx
cBA3b Apyr ¢ gpyrom. [lonuroH. [mnctorpamma.
Cratuctnyeckoe oueHmBaHue. ToyeuHble OUEHKU

MNOYP rMy
https://edu.vsu.ru/c
ourse/view.php?id=
19223



https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223
https://edu.vsu.ru/course/view.php?id=19223

napamMeTpoB pacnpegeneHnn u ux CBOWCTBA.
lNoHAaTne goBepuTenbHoro nHTepeana. NoctpoeHune
OOBEpUTENbHbLIX MHTEPBANoOB, MOKPbLIBAKOWKMX C
3a4aHHON HaAEXHOCTbO NapamMeTpbl HOPMarbHOro
pacnpegenexus.

2.12 | lNpoeepka cTaTuctmyeckmx | MNMpoeepka CTaTUCTUYECKUNX rmnoTes. MNOYP My

rmnoTtes. Perpeccus. Mcnonb3oBaHue kputepus lNMupcoHa ansa npoeepku | hitps://edu.vsu.ru/c
HOpManbHOCTM TeOopeTU4ecKoro pacnpegeneHus. | ourse/view.php?id=
Kputepun  ®uwepa. [llposepka runotessl o0 | 19223
paBeHCTBe  OuChepcMA  OBYX  HOpPMarbHbIX
npusHakoB.  OAHOMAKTOPHBIN  AMCMEPCUOHHBIN
aHanu3. Crartuctuyeckne wmeToabl 06paboTku
3KCMepuUMeHTanbHbIX AaHHbIX. MeToa HaumeHbLLMX
kBagpaToB. Mcnonb3osaHme MHK gns oTbickaHus
napameTpoB JMHEWHOW MoAdenu, npubnmKeHHo
ONWCbIBAKOLLEW  OMbITHblE  AaHHble, W  AnA
HaxoXxaeHus NPUOIIMKEHHOTO peLleHns
nepeonpegeneHHbIX CUCTEM.

2.13 | JluHenHoe Obuwas nocTaHoOBKa 3aga4n JNIMHENHOro MUNOYP My

nporpaMmmnpoBaHmne NporpaMmMmnpoBaHms. 3apava onTuManbHoro | https://edu.vsu.ru/c
MCMNonb30BaHWa PecypcoB, TpaHCNopTHasa 3agjada. | ourse/view.php?id=
["eomeTpuyeckuin MeToq peLueHus 3agad nuHenHoro | 19223
nporpaMmmupoBaHus. [MoHATME OnopHOro nnaHa.
Teopema 06 3KCTpeEMyME NIMHENHOrO hyHKUMOHanNa
Ha BbINYKNOM MHOrorpaHHuke pelueHuin. Kputepun
ONTMMAarnbHOCTM  pelleHus  3adayn  JIMHEWHOro
nporpamMmmmnpoBaHmsi. CUMNNEKCHbIA MeTo,.

2.14 | Teopusa OBONCTBEHHOCTU CumMMeTpUYHbIE U HECUMMETPUYHBLIE ABONCTBEHHLIE MNOYP My
3agaun. OcHoBHble TeOpeMbl OBOMCTBEHHOCTU U nx | https://edu.vsu.ru/c
3KOHOMMYECKOE CoaepXKaHue. ourse/view.php?id=

19223

2.15 | TpaHcnopTHasa 3agada TpaHcnopTHas 3agada. OTKpbiTas W 3akpbiTas MNOYP My
Mogenu TpaHcmopTHOM 3agaun. Teopema o | https://edu.vsu.ru/c
paspeLunMocT TpaHCnopTHoW 3agaun. [loHaTue | ourse/view.php?id=
nepBoOHa4YanbHOro OMOPHOro nnaHa, ero ceomcrtea. | 19223
lMocTpoeHre nepBOHaYanbHOro OMOPHOro MnaHa.

Metong noTeHuvManoB peleHWss TPaHCMOPTHOW
3agayun. EQUHCTBEHHOCTL ONTMMAarnbHOMo NnaHa.
2.16 | Matematnyeckaa  Teopusa | Obwas noctaHoBka 3agayn ynpaeneHus. Metop MNOYP My

OonTUMarnbHOro ynpasleHusa

MHOXuTenen JlarpaHxa. MNMpuHUMN oNTUManbHOCTU
MoHTpsrnHa. ONTMManbHOCTb MO BLICTPOAENCTBUIO.
CvHTE3 ONTMManbHOro ynpaBfieHUs B JIMHEWHbIX

cucTemax c ©ecKkoHeYHbIM BpEMEHEM
CYLLECTBOBaHMS. OKOHOMUKO-MaTemaTnieckme
MoZenu. dyHKUMM NMones3HocTu, KpuBble

Oespasnuuusa, (yHKUMM  cnpoca, ypaBHEHue
Cnyukoro, kpuBble foxog-notpebneHve, Kpusble
LieHbl - notpebneHue, Ko3hPULUMNEHTBI
3MacTUYHOCTH, obwme Moaenu pasBUTUS
3KOHOMUMKM, Mmogenb Conoy.

https://edu.vsu.ru/c
ourse/view.php?id=
19223
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13.2. Tembl (pa3aenbl) AUCUMNNNHBI U BUAbI 3aHATUN

Bugpl 3aHATUIN (KONWMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTtosaTenbHas
n/n (pasgena) gucuunnmHel Jlekumm | TpakTtnyeckme | JlabopaTopHbie pa6oTa Bcero
1 cemecTp
1 | MaTpuyHas anrebpa 2 2 6 10
2 PelweHne cuctem TINHEIAHbIX 2 6 16
anrebpanyecknx ypaBsHeHuUN
3 | OcHoBbLI BEKTOpPHOW anredpbl 2 4 6 12
4 | BeegeHue B aHanu3 2 4 10 16
OunddepeHunansHoe
5 | ucuncneHue yHKUUN OQHOMO 4 8 10 22
nepeMeHHoro
6 MHTerpaanHoev ucuncneve 4 8 10 29
OYHKLUNIA OOQHOW NepeMeHHOoN
7 @DYHKLMN HECKOMNBKUX 2 6 10 18
nepeMeHHbIX
3aver
UToro: 34 34 40 108
2 ceMecTp
1 | BeposaTHOoCTM cobbiTUn 2 6 10 18
2 | CnyyaviHble BENNYUHbI 2 4 10 16
MpenenbHble Teopembi 2 4 8 14
TEopWM BEPOSITHOCTEWN
4 OnemeHTbl MaTemaTU4eCKOM 2 4 6 12
CTaTUCTUKM
5 MpoBepka CTaTUCTUYECKMX 4 6 8 18
rmnoTes. Perpeccus.
6 JlnHenHoe 2 6 8 16
nporpaMmMmpoBaHmne
7 | Teopusi 4BOMCTBEHHOCTH 2 4 8 14
8 | TpaHcnopTHasa 3agada 2 4 10 16
9 MaTtemaTnyeckas Teopus 2 6 10 20
ONTUManbHOro ynpaeneHus
OkK3ameH 36
UToro: 38 38 68 180
Bcero: 72 72 108 288

14. MeTogn4yeckne ykasaHus Ans oby4arowmxcs No 0OCBOEHUIO AUCLUNIIUHDI

B npouecce npenodaBaHus OWCLMMIWHBI UCMOMb3YIOTCA TakMe Buabl y4yebHol paboTbl, Kak nekumw,
NpaKkTUYecKne 3aHATUSA, a Takke pasfinyHble BUAbl CAMOCTOATENbHOM pabGoThbl 06YyYaroLMXCS.

B npouecce nekuuii 06y4aoLmmMcs peKoMeHOyeTcsl BECTU KOHCMEKT, YTO NO3BONUT BMOCNEACTBUN BCMOMHUTL
M3yYyeHHbI y4yeOHbIi MaTepuan, [OMOSIHUTbL CcoAepXKaHue Npu caMocTosiTeNbHOW paboTe ¢ nuTepaTypoi,
NOArOTOBUTLCS K TEKYLLEN 1 MPOMEXYTOYHON aTTecTaLum.

CnegyeT Takke obpallaTb BHUMaHWe Ha KaTteropuu, hopMyIMpOBKU, packpbiBalolne codepxaHve Tex Unu
WHbIX SIBINIEHWI 1 NPOLIECCOB, Hay4YHble BbIBOAbI U NpakTUYeckue pekoMeHaaumn. XKenaTenbHo oCTaBUTb B paboumnx
KOHCMNeKTax Moss, Ha KOTOpbIX AenaTb MOMETKM M3 PeKOMeHOOBaHHOW NMTepaTypbl, AOMOMHAKLWMe maTtepuan
NpocnyLUaHHON NeKUuun, a Takke NogyepkmBaloLLmMe 0cobyHo BaXXHOCTb TEX UIN UHbIX TEOPETUYECKUX MONOXKEHUA.

NioGas nekumna OoMmMKHa UMETb NorMyeckoe 3aBeplUeHne, Porib KOTOPOro BbIMOJHAET 3aknioyeHne. BoiBoabl
bopMynUpYIOTCA KpaTKo M NaKOHWYHO, MX LienecoobpasHo 3anucbiBaTb. B KoHUe nekumu obyvarolmecs nmeroT
BO3MOXXHOCTb 3a4aTb BOMPOCHI NpenoAaBaTento No TeMe nekuum.

B xoge noAroToBkM K MPaKTUYECKUM 3aHATMSM OGydalollemMycsl peKkoMeHOyeTCsi M3Y4YUTb OCHOBHYHO
nuTepaTypy, 03HAKOMUTLCSA C AOMOSIHUTENBHON NUTEPATYPOI, HOBLIMW MYGNUKALUAMU B NEPUOANYECKUX N3OAHUSIX.

Mpexae Yem NpUCTyNaTh K BbINOIHEHMIO NPAKTUYECKMX 3adaHni, oByyaloliemMycss Heo6xoaMMO 03HAKOMUTLCS
C COOTBETCTBYWOLMMM pasgenamy nporpamMMbl  OUCUMMNUHBI MO y4eGHOM nuTepaTtype, PeKkoMeHO4oBaHHOM
nporpammoi Kypca; Nomny4yuTb OT fpernogasaTtens MHMOpPMaUuio O Mopsiake MPOBEAEHUS 3aHATUSA, KpUTEpUsX
OLIEHKN pe3ynbTaToB paboTbl; MONyyYnTb OT MpenodaBaTens KOHKPeTHOe 3afdaHue M MHopMauuio O CpoKax
BbINOMHEHWS, 0 TPEGOBaHUAX K 0OPMIIEHMI0 U hopMe NpeacTaBeHNs pe3ynbTaToB..



Mpy BbLINOMHEHUM 3afaHUsi HeobXoAMMO MPYBECTM pPasBEPHYTble MOSICHEHUS XOAa pelleHus u
npoaHanusnpoBaTtb MoslydeHHble pesynbTaThl. [py HEOOXOAMMOCT Oby4aloLUMecss UMEOT BO3MOXHOCTb 3adaTtb
BOMPOCHI NMpenogaBaTento No TPyAHOCTAM, BO3HMKLLMM NPV pelleHnn 3aaau.

CamocTonATenbHasi paboTta oby4alrolmUxcs HamnpaefieHa Ha CaMOCTOSiITENbHOE U3yyeHue OTAENbHbIX TeM U
BOMPOCOB y4eGHoM ancumnnnmHel. CamocTtoaTenbHas paboTa siBnsieTcst 06s13aTenbHOM AN Kakaoro obyyaroLerocs.
Mpu camocToATenbHON paboTe obyyaroWMACH B3auUMOOEWCTBYET C PeKOMEHAOBaHHbIMKM MaTtepuanamu npu
MUHMMaIbHOM y4acTuUM npenogasaTtens.

Bonpochkl, koTopble Bbi3biBaloT Yy oby4yalollerocs 3aTpygHeHve Mpv MoaroToBKe, AOMKHbI ObiTb 3apaHee
chopMynMpoBaHbl M O03BY4YEHbl BO BpPEMS 3aHATUIA B ayauTopuyM AN AOMOJSIHUTENIbHOTO  PasbsCHEHUS
npenogaearesem.

15. lepeyeHb OCHOBHOM WU [AOMOSIHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heo6XxoAUMbBIX ANA OCBOEHUA AUCLIMMNIIUHDbI

a) oCHoBHasi nuTeparypa:

Ne n/n NcToYHMK

Bbiclias maTemaTuka ans akoHoMmncToB: y4ebHuk / H. L. Kpemep, B. A. MNMyTko, N. M. TpuLumH,
M. H. ®pugmaH ; pea. H. L. Kpemep. — 3-e usg. — Mocksa : FOHutK, 2015. — 482 c. : rpad. —
(BonoTon oHa poccuiickux y4edHUKoB). — Pexxknm goctyna: no nognuvcke. — URL:
https://biblioclub.ru/index.php?page=book&id=114541 — ISBN 978-5-238-00991-9.

Banguh, K. B. Teopusi BEposATHOCTEN 1 MaTeMaTnyeckas ctatucTuka : ydebruk / K. B. bBanguH,
B. H. bawnebikoB, A. B. Pykocyes. — 3-e u3pg., ctep. — Mocka : [awkos n K°, 2020. — 472 c. : nn.
— Pexxum poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=573173 —
Bunbnuorp.: c. 433-434. — ISBN 978-5-394-03595-1..

Caxapoga, J1. B. MatemaTtuka: y4ebHuk: / J1. B. Caxaposa; PocToBCKMIA rocygapCTBEHHbIN
akoHomMmuyeckmin yHnsepeutet (PUHX). — Poctos-Ha-[oHy : N3gaTenscko-nonurpadunydeckni

3. komnnekc PI3Y (PUHX), 2017. — 116 c. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567421 (gata obpawienns: 30.10.2021). —
Bubnuorp. B kH. — ISBN 978-5-7972-2361-0.

MBeaHoBa, C. A. JlnHeiHas anrebpa: yuebHoe nocobue: / C. A. ViBaHoBa, B. A. MNaBckuii ;
KemepoBckuin rocyaapCTBEHHbIN YHUBEPCUTET. — 2-e 13[,., nepepab. u gon. — Kemeposo :

4. KemepoBckuii rocygapcTBeHHbIn yHuBepeuteT, 2019. — 125 c. : nn., Tabn. — Pexxum gocTyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=573547 (nata obpaLlieHus:
30.10.2021). — bubnuorp. B kH. — ISBN 978-5-8353-2359-3.

WccnepoBaHve onepauuii B 9KOHOMUKe: yvyebHoe nocobue ansa By3oB, obyvarowmxcs no
5. 3KOHOMMYECKMM cneumanbHocTam u Hanpasnenuam / [H.WW. Kpemep [n gp.]; nog pea. H.L.
Kpemepa - Mocksa: FOpawr, 2013 - 438 c.

6) gononHuTenbHasa nuTepartypa:
Ne n/n McToYHMK

1. MuHopckui B.IN. C6opHMK 3agay no Bbicwen matematuke.- M.: Hayka, 2005. — 352 c.
Kpemep H.LLU. Teopusa BepoATHOCTEN M MaTeMaTm4eckasa ctaTucTuka:[y4ebHuk ons ctyq. By3oB,
2. 06yu4. no akoH. cneu.]/ H.W. Kpemep — Mocksa: FOHUTW, 2010 — 550 c.- ISBN 978-5- 238-
01270-4.
MmypmaH B. E. Teopusa BepoaTHOCTEN U MaTeMaTuyeckas ctaTuctuka : yuebHoe nocobue gns
3. ctya. By3sos / B.E. 'mypmaH .— W3g. 11-e, ctep. — M. : Beicw. wk., 2005 .— 478, [1] c. : vn.,
Tabn. — MNpeaM. ykas.: c.474-479 .— ISBN 5-06-004214-6.
'mypmaH B. E. PykoBoACTBO K peLueHuto 3agad Mo Teopun BEPOATHOCTEN U MaTeMaTuyecKom

4. cTaTucTuke : y4ebHoe nocobue ansa ctya. By3os / B. E. TMypmaH .— U3ga. 10-e, ctep. — M. :
Bbicwas wkona, 2005 .— 403, [1] c. : un., Tabn. — ISBN 5-06-004212-X.
5 KanuHuHa B. H. MaTemaTtuyeckas ctatuctuka : [Y4ebHuk ans cpeg. cnew. y4eb. 3aBegeHui] /

B.H. KannHuna, B.®. MNaHknH .— 2-e u3g., ctep. — M. : Bbicw. wk., 1998 .— 335, [1] c. : un. —
ISBN 5-06-003496-8 : 17.60.

Kpacc M. C. MaTematuka Ans akoHoMuyeckoro 6akanaepwuara : y4ebHuk ons crtyg., obyd. no
6. HanpasneHuto "JKkoHoMMka" n akoH. cneunansHoctam / M. C. Kpacc, B.I1. YynpeiHoB ; Akag.
Hap. xo3-Ba npu NpasuTtensctee Poc. ®egepaumm .— M. : leno, 2005 .— 574, [1] c. : vn.,
Tabn. — bubnuorp.: ¢.568 .— MNpegM. ykas.: ¢.569-575 .— ISBN 5-7749-0404-0.



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

Lnnaues B.C. . Kypc Bbicluen matemaTtukm : y4ebruk / B.C. LUnnayes ; nog peg. A. H.
TuxoHoBa .— 2-e 13g., nepepab. n gon. — M. : NpocnekT : Benbun, 2004 .— 560 c. : nn. —
ISBN 5-98032-337-6 (B nep.).

LLnnaues B.C. 3agayHuk no BbiclLen MaTeMaTuke : yyebHoe nocobue ans ctya. sBysos / B.C.
WnnayeB .— 3-e u3pg., ctep. — M. : Bbicw. wk., 2003 .— 303, [1] c. : un. — ISBN 5-06-003575-
1.

Kpacc M.C., YynpbiHoB B.IM. OcHOBbI MaTeMaTuKn 1 ee MPUITOXKEHUS B SKOHOMUYECKOM
obpasoBaHun: YuebHuk — M.: 3g. «Jenoy», 2001. — 688c.

10.

OcHoBbI MaTeEMaTUYECKOro aHanusa : yyebHoe nocobue / [B.B. laBHuc n ap.] ; BopoHex. roc.
yH-T .— BopoHex : MisgaTtensckun gom BI'Y, 2017 .— 203 c. : un., Tabn. — ABT. yka3aHbl Ha
obopote TuT. N. — bubnuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

11.

MeToaunyeckne ykasaHus ans cCaMoCTOATENbHON paboThl CTYAEHTOB Mo Kypcy "MaTtematuka”
[OnekTpoHHbIN pecypc): ansa ctya. 1 kypca 3KoH. dak. no HanpasneHuam "MeHeaxMeHT" n
"YnpaBneHue nepcoHanom". Y.1. MatemaTtuyeckmumn aHanus / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwensa, J1.A. WnwkuHa, C.C. WekyHckux, A.A. FOpoBa] .— ONeKTPOoH. TEKCTOBbIE AaH..—
BopoHex, 2015 .— 76 c.

12.

MeToanyeckue ykasaHusi ansg caMoCTOATeNbHOW paboTbl CTyaeHTOB no kypcy "Martematuka”
(NMvHeriHas anrebpa n Teopusi BEPOATHOCTEN N MaTemaTuyeckas cTaTUCTUKA) [ONEeKTPOHHbIN
pecypc]: ana ctyg. 2 K. 9koH. dak. no HanpasneHuam "MeHemkmeHT" n "YnpaBneHue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. daBHuc. O.C. Bouwesa, J1.A. WuwkunHa, C.C.
LLlekyHCKnx] .— OnekTpoH. TekcToBble AaH. — BopoHex, 2015 . — 102 c.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTenbHble pecypchl (oduumnanbHble pecypcbl MHTEPHET):

Ne n/n | NIcTOYHUMK
1. | SoHanbHasg Hay4yHas 6ubnuoTteka BI'Y https://www.lib.vsu.ru/
> https://fedu.vsu.ru/ — obpasoBaTenbHbIi MopTan «3NEKTPOHHbLIN yHuBepcuteT BIY»/LMC
Moodle
3. | OBC JlaHb, http://e.lanbook.com/
4 OBC YHuBepcuteTckas 6ubnuoteka online https://biblioclub.ru/

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ansi CaMOCTOATeNbHON paboThl

Ne n/n

MNCcTOYHUK

MeToanyeckue ykasaHus Ong camocToATenbHon paboTbl CTyaeHTOB no Kypcy "MaTtematuka
[OnekTpoHHbIA pecypc]: ona ctyd. 1 kypca 3koH. dak. no HanpasneHusam "MeHemkmeHT" u
"YnpasneHue nepcoHanom". Y.1. Matematnyeckun aHanus / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwesa, JI.A. WuwkuHa, C.C. WekyHcknx, A.A. FOpoBa] .— 3nNeKTpPOH. TeKCToBble OaH..—
BopoHex, 2015 .— 76 c.

MeTognueckne ykasaHusi Onsl CaMOCTOATENbHOW paboTbl CTyAeHTOB no kypcy "Martematmka"
(JluHerHasa anrebpa u Teopuss BEpPOATHOCTEW M MaTeMaTuyeckasl CTaTUCTUKA) [ONeKTPOHHLIN
pecypc] : ona crtyg. 2 K. 9KOH. hak. no HanpaBneHusMm "MeHepxmeHT" u "YnpaBneHue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. daBHuc. O.C. Bouwesa, J1.A. WuwkunHa, C.C.
LLlekyHckumx]] .— ONEKTPOH. TEKCTOBbIE AaH. — BopoHex, 2015 . — 102 c.



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

17. OOpa3oBaTesfibHble TEXHONOrMMU, MUCNOJNb3yeMble Npu peanusauum Yy4eOGHOMU
OUCUMNIUHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0by4YeHue):

lMporpamma Kypca MOXET peanu3oBaTbCs C NMPUMEHEHUEM AUCTaAHUMOHHbBIX 06pas3oBaTesibHbIX
TexHonormn 4epe3 OOpasoBaTenbHbid  nopTan  «OMEeKTPOHHbIN  yHMBepcuTeT BlY»
https://edu.vsu.ru rge npeactaesneHbl yyebHble MaTepuanbl, a Takke npeaocTaBnseTca
BO3MOXHOCTb B PEXMME OHNanH NPOBOAMTb 3aHATMSA B COOTBETCTBMM C pacnmncaHneM.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUUNIIUHDI:

YyebHasa ayguTtopus: cneumannsnpoBaHHas mebenb, HOyTOYK, NPOEKTOP, SKpaH AS1si NPOEKTopa;
noMeLleHne Ans camMocTosTenbHOM paboTbl: chneunanuM3avpoBaHHas Mebenb, KOMMbTepbl
3QNTP-Shell NM-10-B260GBP-525 ¢ BO3MOXHOCTbK nogknoveHuss kK cetn "UHTepHet",
nporpammHoe obecneveHne OS Ubuntu 14.04.6 LTS, Inkscape, Gimp, Okular, Mozilla Firefox,
Mozilla Thunderbird, FileZilla, 1C, FineReader 8, LibreOffice, WPS Office, KoHcynbTaHT+,
Microsoft Office 2010 lNpodreccrnoHanbHbIM Nnoc, CMake, Gambas 3, GNU Emacs, KDevelop
4, Lazarus, NetBeans IDE, QtOcrave, RStudio, Scilab, GNU Octave, GNU PSPP, Gretl.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvarowmummncs yd4ebHoro MaTepuana onpepensieTcs
CoAEepXXaHNeM crieqyloLmnx pasaenos AUCLUMNIUHDI


https://edu.vsu.ru/

WHankaTop(bl)

Ne HanmeHoBaHue pasgena KomneTeHL ERpi——— OLeHOuHbIE CpeacTsa
n/n ANcunnnunHel (Mogyns) ns(un)
KOMMEeTEHL MM
1 MatpuHas anre6pa OrlK-2 8HE:32 3apaun TeKyLlero KOHTpOnS,
MK-4 NK-4 1 TeCcTUpoBaHue, YCTHbIA ONpoc
PeweHne cuctem nNUHeEnNHbIX OMK-2 OrK-2.2 3apaun TekyLIero KOHTPOTTSi
2 | anrebpaneckyx ypasHeHui MK-4 ?‘ﬂ(ﬁzf TecTUpoBaHue, yCTHbIN Onpoc
5 OcHoBbI BEKTOpHOW anredpbl OMK-2 8HE:§i Sanaum TeKyLIero KOHTpONSA,
MK-4 K-4 1 TecTUpoBaHue, yCTHbIN Onpoc
4 Beaenne B aHanms OriK-2 82&%2 3agaun TekyLiero KOHTpONS,
MK-4 K-4 1 TeCcTUpoBaHue, yCTHbIN Onpoc
OunddepeHunansHoe o OrkK-2.2
. MK-2 3apgaum TekyLiero KOHTpONA,
5 VIcHCcrieHne CpyHKLMA MK-4 OfK-2.4 TecTUpoBaHUe, YCTHbIN ONpocC
OAHOro NepemMeHHoro MK-4.1
WHTerpanbHoe ucuymcneHve OMK-2 OlK-2.2 3am84M TeKVLLEro KOHTDOS
6 dYHKLUMI OOHOM NepeMEHHOMN OrK-2.4 A yluerc pons,
MK-4 K-4.1 TeCcTUpoBaHUe, YCTHbIN ONpocC
DYHKLUUK HECKOJTbKMX OriK-2.2
7 EPEMEHHBIX OrllK-2 OMK-2.4 3apaun Tekylero KOHTpOnS,
MK-4 NK-4.1 TeCcTUpOBaHue, YCTHbIA ONpocC
8 BeposiTHocTi cobeiThit OrK-2 8HE:§i 3agauu TekyLiero KOHTpOSS,
MK-4 K-4 1 TeCcTUpoBaHue, yCTHbIN Onpoc
9 CrydaitHbie Benmnkb OfllK-2 8HE:§i 3apaun TeKyLLero KOHTpoOn4,
MK-4 K-4 1 TeCcTUpoBaHue, yCTHbIN OnpocC
MpenenbHble Teopemsbl OrkK-2.2
10 | Teopumn BEpoATHOCTEN OrK-2 OMK-2.4 3anauv Tekyiiero KOHTpONS,
MK-4 K-4.1 TeCcTUpoBaHUe, YCTHbIN ONpocC
OnemMeHTbl MateMaTuyecKkom OrK-2.2
11 | cratnerniu OriK-2 OMK-2.4 3agaun TekyLero KOHTpOIS,
MK-4 NK-4 1 TeCcTUpoBaHue, YCTHbIA ONpocC
o | oo, cromenmeon | omca | QU2 casaw  comuero  warpom
' ' MK-4 NK-4 1 TeCcTUpoBaHue, YCTHbIA ONpoc
TinHedoe OriK-2 OK-2.2 3agaun TekyLero KOHTpOSIS
13 | nporpamMmmupoBaHie MK-4 ?_InKlfff TeCTMpOBaHUe, YCTHbIN ONpPoC
14 Teopusi ABONCTBEHHOCTA OrlK-2 gHE:gi 3apaun TekyLlero KOHTpOns,
MK-4 nK-4 1 TeCTUpOBaHWeE, YCTHbLIA ONpoC
15 TpaHcnoptHas sanaya OrlK-2 gHE:gi 3agaum TekyLiero KOHTpOSS,
MK-4 NK-4 1 TeCTUpOBaHWe, YCTHbLIA ONpocC
MaTemaTtnyeckas Teopus OMK-2 OrkK-2.2 Sapaum TeKyLIero KOHTPOMS
16 | onTumanbHOro ynpasneHus nK-4 ?‘anlfff TECTUPOBAHMUE, YCTHBIA OMPOC

MpomexyToyHas aTTecTauus
dopmMa KOHTpOIs — 3a4eT, aK3aMeH

I'Iepequb npakTn4ecknx 3aaad,
BOMpPOCOB TeCTa, BONPOCOB YCTHOIO
onpoca, BonpocoB npomemyTquoM

arrecrtauum

20. TunoBble OUEHO4YHbIe cpeactea M mMetToaun4vyeckue

npoueaypbl OLeHUBaHUSA

20.1. TeKywMin KOHTPOIb YCNEBaeMoCTHn

MaTtepuanbl, onpeapensrowine




KoHTponb ycneBaemocTu No AUCLMNIMHE OCYLLECTBNSAETCS C NOMOLLBIO CreayoLMX OLEHOYHbIX
CPEeACTB: 3a4a4y TEKYLLEro KOHTPOIsS, BOMPOCOB YCTHOrO Onpoca, TeCTOB.

KomnnekT 3apgauv TeKylwero KoHTpons

1) HalnT 3HayeHne MaTpuyHOro MHorouneHa 2A%+3A+5E, ecrniu
1 1 2 I 0 0
A=|1 3 1 E=/0 1 0
2) 4 1 1 0 0 1
1 3 1 2 1
3) Haittn ABuBA,ecrmu A={2 0 4|, B=|1 -1 2
1 2 3 3 2 1
2 31
4) Hantn matpuuy, obpatHyto matpuue 4 = Q) 1 5
4 2-1
2 -3
5) Bbluncnntb .
1 —4
-1 2 3
6) BbiumcnnTs | 2 1 4.
-1 2 5
7) Bbluncnuts onpegenvtens YeTBEPTOro Nopsiaka:
1 2 -1 5
o -1 2 3
A=
0 1 2 -1
3 -2 0 0
X, +x,—x;=0
8) PewwmnTb crctemy ypaBHeHWih MeToaoM Kpamepa v MaTpuyHbIM MeToaoM < 2x, +x, +2x; =10
X, —=3x, +x;,=-2
9) PewunTb cuctemy ypasHeHun metogom aycca.

- X, =X, =3x; +4x, =-5

X, —2x;+3x,=-4

3x, +2x, +5x, =10

4x, +3x, = 5x; +x, =5

10) Pewntb cuctemy ypaBHeHuin metogoM Maycca. YkasaTb 06Llee U 04HO YacTHOE PELUEHUS.
X, —2x,—x;+3x, =5

4x, +x, +x; +2x, =13

Tx, +4x, +3x; +x, =21

2x, +5x, +3x; —4x, =3



11) Pelwm1Tb 0QHOPOAHYI0 CUCTEMY ypaBHEHUN. Yka3aTb o0Liee pelleHne n pyHaameHTanbHyo
CUCTEMY YPaBHEHUN.

x, +5x, —3x;—-2x, =0
—2x, +x;+4x, =0

X, —3x, +5x;+2x, =0
5x, —x, +6x; —2x, =0

12) 3apava: JaHbl koopauHatbl BeplinH nupamugbl A1(0,2,7), A2(4,2,5), As(0,7,1), A4 (1,5,0). Hantu:
1. OnuHy pebpa A1Az;
2. Yron mexay pebpamun A1Az n A1Aq;
3. YpaBHeHue pebpa A1A4, ypaBHeHUe nnockoctn A1A2As 1 yron mexay pedbpom A1A4 1
nnockocTblo A1A2As;
4. YpaBHeHME BbICOTbI, ONYLLEHHOW 13 BEPLUMHbI As Ha rpaHb A1A2As;
5. Mnowagpb rpaHn A1A2A3 n o6bem NMpamuasbl;
CpenaTb YepTex.
13) TllepeBecTtun 13 anrebpanyeckon B TPUroHOMETPUYECKYIO 1 NoKasaTenbHyto opmy z=4-4i.
14) BbluMCnuTb CyMMY M pa3HOCTb 3a4aHHbIX KOMMMEKCHbIX Yncen z1=3+i, z2=5-2i.
15) BbINONHUTL YMHOXEHWE 1 AeNeHne KOMMMEKCHbIX Yncen z1=3+i ; z2=5-2i.
16) BosBecTtu KommnnekcHoe vncno z=3+3i B cTeneHb: a) n=2n=2 6) n=7.
17) PewwnTtb KBagpaTHoOe ypaBHeHue x2+2x+2=0 Hapg C.
18) Bblumcnutb npegens:

x—3x2+2x4_ Vx—=-3—-+4—x

lim , lim ¥~
xoe 14 4x—x" =3 xT+x—12
lim 1- 0025 3x ’ hn'}(3 _ 2x)x/(1—x)

x—0 X x— :

19) BblumcnnTb NPOM3BOAHbIE CrieayoWwmnx PyHKUNIA:

-3
sin x;r)y:(sinx)sex

yz%/xiz—i+arctg(5—x);6)y= 2\/;2 ;B) Y = Xé€
\/g 1—x

20) NccnepoBaTtb chyHKUMM MeToAOM AnddepeHLmanbHOro UCHMCNEeHUs U NOCTPOUTb UX rpaduku.
3
y::})x_x- y:xel/x

21) Boluncnutb  HeonpefeneHHole U onpedeneHHble  WHTerpanb:

s

x6—4x3+3x—5\/; )
j dx

X

x? +4
— 2 3
J‘ dx ; J‘Z 3c;g xdx; J‘ dx ; J'xze—x dx:
cos®(x/ 2) sin” x Jx cos? \/x

J‘\/I—lnx e I(4—3x)e'xdx;;jarctg\/mcix, ef1]+ln(x_])dx

X x-1

e+1

22) HaiiTin yacTHble Npou3BoaHbIE BTOPOro nopsaka dyHkummn z(X,y)=x>—y’+4xy+10.

23) Hawtun Hanbornbluee 1 HarMeHbLLee 3HavYeHNss PyHKUUM Z B 3aMKHyTOM obnacTtu
Z = X2 +2xy-4x +6y; 0 <x<1; 0 <y< 2
24) Pewwutb andepeHumansHoe ypaBHeEHME:!

2y'x=y;

xy'=x+2y;



(l+x2)y'—2xy=(1+x2)2, y(0)=1;

V' =5y +4y=0;

Y'+2y +y=e;

y"—5y"+6y =13sin3x.
25) BpocatTtca gBe wurpanbHble kocTu. OnpefenuTb BEPOATHOCTb TOrO, YTO CyMMa 4ucra OYKOB He
npesocxoauT 7.
26) B rpynne u3z 20 ctpenkoB mmetTca 4 oTnuuHblX, 10 xopowwmx M 6 NOCpeacTBEHHbIX CTPENKOB.
BeposaTHoCTb NonagaHua B Lienb Npy O4HOM BbICTpene Ang OTNMYHOro ctpenka pasHa 0,9, anga xopotuero -
0,7, ana nocpencteeHHoro 0,5. HananTe BepoOATHOCTb TOro, YTO HayAayy BblOpaHHbIN CTPENOK nonageT B
ueneb.
27) Wmetotca 5 akumii npeanpusitus A, 7 — npeanpusitust B n 3 — npegnpustua C. BeposiTHOCTb MOBbILLEHMS
akumm A paeHa 0,7, ana B — 0,5, ana C — 0,8. Kakasi BepOATHOCTb, YTO CIy4alHO BbibpaHHas akums MOBbICUTCS
B LieHe?
28) Ha gByx cTaHkax MpOM3BOAATCH OAMHAKOBbIE AeTanun. BeposaTHOCTb TOro, YTO AeTanb CTaHdapTHasi, ans
nepBoro craHka pasHa 0,8, ans sToporo — 0,9. [Npon3BoaMTENsHOCTL BTOPOro CTaHka BTpoe 6onbLue, 4em nepsoro.
Hantn BEpOSITHOCTb TOrO, YTO B3siTas HayAadvy AeTarb OKaXKEeTCs CTaHAapTHOM.
29) Haitn BEpOSTHOCTb TOro, YTO COObITME A MPOM30OMAET HE MeHee 2 pa3 B 4 HE3ABNCUMbIX UCTbITAHUSX,
€CI BEPOSATHOCTb HaCTYNneHns cobbiTna A B ogHOM mcnbiTaHum pasHa 0,6.
30) HanTtu BeposaTHOCTb TOro, 4To B Naptum 13 800 M3genui, YNcno n3genuii BoiCLLEro copTa 3aKmoyeHo
mexgy 600 n 700, ecnu BepOSTHOCTb TOrO, YTO OTAENbHOE N3Aenmne OKaXeTcs BbICLEero copTa, pasHa 0,62.
31) WmetoTcs cTaTUCTUYECKME OaHHble, YTO B NapyvKMaxepcKomn, MMetoLern 6 MecT Anst o0CnyXunBaHus, Xi
nocetTutenen OgHOBPEMEHHO OOCNYXXMBAKOTCA C BEPOSATHOCTbIO pi. HanTn matemartmdeckoe oxugaHue u
ONCMEPCUI0 CryYalHOW BenuuuHbl X, MMeloLen CMbIci yucra obcnyxmBaeMbiX B MapuKMaxepcKow
knneHToB. Kakyto cpeHioo exxeHEBHY NMpUbbLINb MPUHOCUT NapuKmaxepckas, ecnv ogHo pabovee MecTo
NPUHOCUT cpeaHoto Npubbinb 250 py6. B AeHb.

32) TlycTb npmsHak X npeacTaBneH cryyanHon Belbopkon 3HavyeHun (Tabnuua). TpebyeTcs:

1) cocTaBUTb MHTEPBanbHOE pacnpeaeneHne BolGOPKY;

2) NOCTPOUTb r’MCTOrpaMMy OTHOCUTESbHbIX HYacToT;

3) nepenTn OT COCTaABMNEHHOrO NHTEPBANBLHOMO K TOYEYHOMY BbIOOPOYHOMY pacnpeaeneHuto, B3sB Npy 3TOM
3a 3Ha4YeHUs npusHaka cepeamnHbl YaCTUYHbIX MHTEPBAIoB;

4) NOCTPOUTbL MOSIUITOH OTHOCUTENbHbIX YaCTOT;

5) HaNTK aMnMpUYecKyro PYHKLMIO pacnpeaeneHns n NoCTponTb ee rpaduk;

6) BblYMCMUTL BCE TOYEYHbIE CTATUCTUYECKME OLLEHKWM YMCMOBbLIX XapakTepUCTMK Npu3Haka: BblIOOpoYHOe

cpeaHee X ; BbIGopouHyto aucnepcuio Oy, W UCTIPaBNeHHYo BbIGOPOUHYo Aucnepcuto S ; BbIGOPoUHOe

c.k.0. Oy v ucnpaBrieHHoe BbIGopoYHoe C.k.0. S ;

7) cyunTada Tpu nocnegHwue CTOﬂ6U,a Ta6ﬂ|/|U,b| rpynnamm 3Ha4YeHUn HEKOTOpOro npu3Haka Y , BbIMUCITUTb
D BHID, D MEXrp, D o6,

8) cumTas nepsbli cTonbel, Tabnuubl BoIGOPKON 3HaYEHUIN HOpMarbHO pacnpeaerneHHoro npu3Haka X
NoCTPOUTb JOBEPUTENbHbBIE NHTEPBArbl, MOKPbIBAOLLNE HEN3BECTHbLIE M.O. U ANCMEPCUIO STOr0 NpM3Haka ¢

HageXHOCTbIO 7/ =0.95.

51.5 55.3 42.3 43.3 59.5 60.6 86.1 43.3 77.8 59.6
11.3 223 46.3 22.8 47.3 453 43.8 56.3 50.3 50.0
76.3 64.3 16.6 56.3 47.8 54.3 64.1 79.8 68.3 35.8
51.2 50.1 51.0 70.8 31.3 33.3 23.7 53.3 71.7 58.5
251 51.3 72.5 243 49.1 48.7 52.1 79.6 28.3 57.9
52.6 59.9 29.7 43.7 55.7 53.0 50.1 50.7 58.8 46.7
34.8 51.3 28.3 41.0 58.8 491 19.7 36.9 29.7 38.9
50.8 28.0 35.3 69.9 30.6 64.0 32.5 451 45.3 70.4
47.6 78.0 38.4 70.5 40.6 31.3 443 47.4 91.3 64.3
31.3 45.1 66.1 23.3 40.1 43.6 66.1 42.3 19.1 31.3

33) PecypcHas 3apava.
Ona unsrotoeneHusa usgenunm tuna A n B ucnonbsyetcsa cbipbe Tpex BUMAOB, 3anachbl Kaxaoro us
koTopbix 784, 552, 567. Ha nponssoacTBo ogHoro nsgenus tuna A Tpebyetcs 3aTpatuTb 16 Kr Ccbipbst
nepsoro Buaa, 8 Kr cbipbs BTOPOro BMAa, 5 Kr chipba TpeTbero smaa. Ha ogHo msgenue tuna B
pacxodyeTcs COOTBETCTBEHHO 4; 7; 9 Kr cbipbsa Kaxgoro Buaa. [Npubbinb OT peanusauumn eguHnLb



n3genusa A coctaensieT 4 /neH.eqn./, a nagenusa B — 6 /geH.eq./. CocTaBuTb nnaH Npou3BOACTBa
nsgenun A n B, obecneumBaolWmMii MakCMMarnbHy Npubbinb OT MX peanu3auuu. PewunTtb 3agavdy
cuMnsekc-MeToAoM. [laTb reomeTpnyeckoe NCTONKOBaHUE 3adaq.

34) TpaHcnopTHas 3agava.

CoND>O kWD =

31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.

Mmetotca 3 nyHkTa noctaBku ogHopogHoro rpysa A1, A2, A2 n 5 nyHkToB noTpebneHus atoro rpysa
B1, B2, B3, B4, B5. Ha nyHkrax Ai (i= 1,2,3 ) rpy3 HaxoouTcsi COOTBETCTBEHHO B Konudectsax 200;
150; 160 ycnoBHbix egnHuu. B nyHkTbl B (j= 1,2,3,4,5) TpebyeTca AocTtaBuTb COOTBETCTBEHHO 120;
120;100; 210; 60 eguHuy, rpysa. CTOMMOCTb NEPEBO3KN eOMHULBI Fpy3a (C Y4eTOM PacCTOsiHUN) U3 A
B Bj onpepeneHa matpuuen C={ci}. CoctaBuMTb ONOPHLIN NfiaH MeToAaMn ceBepo-3anagHoro yrna u
MWUHUManNbHOW CTOMMOCTM, U HANTU TaKOW NNaH 3akpenneHus notpebutenen n NOCTaBLLMKOB, YTOObI
o6Lpme 3aTpaTbl Ha NEPEBO3KM ObINM MUHUManbHbI (METO4 NOTEHLMANOB).

10 15 16 12 20
c=(21 9 10 9 7
12 15 16 13 21

KoMnnekT BonpocoB ycTHOro onpoca

MoHaTue maTpuubl. HekoTopble cneunanbHble BUAbI MaTpuL,.
[ewncTtBns Hag maTpuuamMmm 1 X CBOMCTBA.

PaHr maTpuubl.

CtyneHyaTble MaTpuubl. HaxoxageHue paHra matpuubl.

OnemeHTapHble Npeobpa3oBaHna MaTpuL,. Teopema O NpMBEAEHMN MATPULbI K CTyNeH4YyaToMy Buay.
BbluncneHne onpegenvtenen 2 —ro n 3- ro nopsigKoB.

PasnoxeHvne onpegenuTenst No NnepBoi CTPOKe.

CeolicTBa onpegenutenen.

Kputepuii HEBLIPOXAEHHOCTU KBaApaTHON MaTpuLbl.

MwuHopbl n anrebpanyeckue gononHeHnsi. PasnoxeHne onpegenntensi No CTpoke nnm ctonoéuy.
Onpepenurens CyMMbl 1 NPOU3BEAEHMS KBaApaTHbIX MaTpul,.

Cnoco6bl BblMUCNEHMS OnpeaenuTenen n-ro nopsaka.

Cucrtembl NUHENHbIX ypaBHeHUN. PaBHocunbHble CITY n anemeHTapHble npeobpasoBaHusa CI1Y.
Kputepuin coBmectHocTn CITY. Teopema KpoHekepa — Kanennw.

PelueHne cuctembl nMHenHbIX ypaBHeHun meTogom [aycca. Viccnegosanue CI1Y.

OpHopopgHas CITY. dyHaameHTanbHas cucteMa pelleHnii OogHOPOLHON CUCTEMBI.

O6paTtHasa maTpuua 1 cnocobbl ee HaxoxaeHus. PeleHne MaTpuyHoro ypaBHeHus AX = B.
PeweHune CJI1Y B MmaTpnyHoun oopme.

PelueHne cuctem i nNMHENHbIX YpaBHEHWI C 1T HEU3BECTHbIMK Mo nNpasuny Kpamepa.

MoHATMe BekTOpa.

JInHeliHble onepauun Hafg BEKTOPaMM: CITOXKEHUE U BblYMTAHME BEK-

TOPOB, YMHOXEHNE BEKTOPA Ha YNCIIO.

KonnuHeapHbie 1 KOMNaHapHbIE BEKTOPbI.

MpsimoyroneHas cucteMa KoopauHaT Ha NITOCKOCTU U B MPOCTPAHCTBE.

KoopauHatel BekTopa u Toukn. KoopanHaTtbl CyMMbl BEKTOPOB U NPOM3BEAEHUS BEKTOPA Ha YnUCIO.
YcnoBue KONMMHeEapHOCTU ABYX BEKTOPOB.

OnuHa BekTopa. PaccTosiHue mexay ABYyMsi TOUKaMW.

CkansipHoe npoussegeHue BektopoB. OCHOBHbIE CBOMCTBA.

BbipaxeHune ckansipHOro Nnpon3BefeHns Yepes NpAMOYrofbHble KOOPAUHATHI.

BektopHOE M cCcMellaHHOe nNpou3BedeHUs BeKTOpPOB. WX CBOWCTBA W  BblpaXeHusl 4epes
NPSIMOYrofbHbIE KOOPAUHATbI.

KomnnekcHble Yncna u gencteus Hag HuMn. Mogynb 1 apryMeHT KOMMMEKCHOro  Yucna.

dopMbl 3anncK KOMMNMEKCHbIX Yncen. [1encTBma Hag KOMMIEKCHBIMU YCTTaMy B TPUTOHOMETPUYECKOMN
topme.

dopmyna Myaspa. KopeHb n-01 CTeneHn n3 KOMMIeKCHOro Yncna.

MokasaTenbHas chopma KomnnekcHoro ymicna. Popmyna dunepa.

BospacTaHue u ybbiBaHme yHKUnN.

MuHuMyM ©n  Makcumym  QyHKUuK (Heobxogumoe U OO0CTaTOYHble YCMOBMS  CYLLECTBOBAHWUS
3KCTpemyma).

BbInyKknocTb 1 BOrHYTOCTb KPUBOW. ToYkM nepernba.

OO6wwii nnaH nccnegoBaHWsa PyHKUMIA C Lenblo NOCTPOEHNst rpadouka.

MepBoobpasHas, onpeaeneHne, TeopemMa 0 CTPYKType NepBoobpasHbIX.

CeolicTBa HeonpeaeneHHbIX MHTerpanoB. Tabnmua OCHOBHLIX UHTErparos.

VHTerpmpoBaHne METOA0OM 3aMeHbl NEPEMEHHOW MITM CNOCOOOM NoACTaHOBKM.

WHTerpmpoBaHue no 4yacTsM B HEOMNPeAEeneHHOM MHTerparne.



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.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.

dx
WHTerpuposaHune yHKLWI, coaepKalumx KBaapaTHbIN TpexdneH suaa: |

ax” +bx+c
WHTerpupoBaHme npaBurbHbIX paLmoHanbHbIX gpoben.
PasnoxeHune paumoHanbHon apobu Ha npocTtenwme. MeToa HeonpeaeneHHbIX
KO3(h(P1LIMEHTOB.
WHTerpansl OT nppawmoHanbHbiX YHKUUA.
VHTerpmpoBaHne HEKOTOPbIX KNAacCoB TPUTOHOMETPUYECKNX (PYHKLNIA.
OnpegeneHHbin nHTerpan. HWxHAS 1 BEpXHSAS MHTerpanbHble CyMMbl, UX CBOWCTBA.
OnpepgeneHune 1 reoMeTpuU4eCcKnii CMbICN ONpeAeneHHOro uHTerpana.
CaolicTBa onpeaeneHHoro nHTerpana, gopmyna HototoHa-JlenbHuua.
MpunoxeHus onpegeneHHoro nHTerpana (Bbl4ucneHve nnowaaun, paboTel, 06 EMOB Ter BpaLLeHust).
3amMeHa nepemMeHHON B onpeaeneHHoM uHTerpane. VIHTerpupoBaHue no 4actsam B
onpeneneHHoOM UHTerparne.
HecobcTtBeHHble nHTErpansl. TeopeMbl 0 HECOBCTBEHHbIX MHTErpanax.
MoHaTue audppepeHymnansLHOro ypaBHeHs:, OCHOBHbIE OnpeaeneHus.
Teopema cyLLeCTBOBaHUS U €OMHCTBEHHOCTU pelueHns aud. ypaBHeHud. 1-ro nopsigka. 3agada
Kowwuw.
OundhdepeHumnansHble ypaBHEHMS NEPBOro NOpPsiAka C pa3fensowmMmMmncs nepeMeHHbIMU.
OpHopogaHble anddepeHumansHble ypaBHeEHUSA 1-ro nopsigka.
JInHenHble andbdepeHumaneHble ypaBHeHns 1-ro nopsigka.
OnddepeHumnanbHble ypaBHeEHUs 2-r0 nopsigka, OCHOBHble MOHATUSA. 3agadva Koww.
WHTerpupyemble Tunbl anddepeHumnanbHbIX ypaBHEHN 2-ro nopsagka.
OuddepeHumanbHble ypaBHEHNS 2-r0 NOpsiAka C NOCTOSHHbIMU KO3dhuLmeHTamu.
XapakTepucTnyeckoe ypaBHeHMe.
HeogHopoaHble anddepeHumnanbHble ypaBHEHUS 2-ro nopsigka ¢ NOCTOSHHbIMU KoddrumneHTamu.
HaxoxgeHne 4acTHOro pelleHnsa anga pasnuyHbiX CTaH4apTHBIX MPaBbiX YacTen.
MoHATMe PyHKUMM HECKOMBKMX NEPEMEHHbIX, ee 0bnacTu onpegenexHus, rpadvka.
YacTHble Npon3BoaHbIE PYHKLUN HECKOMNBKUX NEPEMEHHbIX.
OKcTpeMyM PYHKUUKN OBYX HE3ABUCUMbIX MEPEMEHHbIX.
MoHATue cnyyanHoro cobbiTus. Anrebpa cobbITuiA.
OnpepeneHne BepOATHOCTEN (KNnaccu4eckoe, CTaTUCTUYECKOE).
OCHOBHbIE CBOWCTBA BEPOSITHOCTMW.
BepoAaTHOCTHOE NPOCTPaHCTBO U akcMomaTuka.
YcnoBHas BEPOSITHOCTb, (hopMyrna YMHOXEHUS BEPOSATHOCTEN.
Teopema 0 NOSIHON BEPOATHOCTM.
dopmyna baweca.
He3aBMcMMOCTb Crny4yanHbiX COBbITUN.
Teopema CroXeHUs 1 YMHOXEHUS NS CryYanHbiX COObITUINA.
HesaBucumble ucnbitTaHusl, cxema bepHynnu (BepoAaTHOCTb ycnexa).
HavseposTHelLlee Yncrno ycnexos B CEPUN UCTIbITAHUN.
MpepenbHasa Teopema bepHynnu.
CnyvaiHas BenuymMHa n dyHKUNS pacnpegeneHus.
OnckpeTHble cnyvarHble BEMNUYMHbI, UX XapaKTEPUCTUKM.
HenpepbIBHbIE CyYaiHble BENUYMHBI, NNIOTHOCTbL pacnpeneneHus.
XapaKTepuCTUKMN NOMOXEHUS CIy4YaiHOW BENNYUHbI.
XapaKTepuCTUKN paccesiHMsA CrlyYaHON BENUYMHBI.
BuHoMMnanbHoe pacnpegeneHue u pacnpegeneHue lNyaccoHa.
PaBHOMepHOe pacnpegeneHne 1 nokasaTenbHOe pacnpeaerneHe.
Pacnpegenenue Koww n NMapeTo.
HopmanbHoe pacnpefeneHne n ero OCHOBHbIE CBOMNCTBA.
CraHpapTHoe HopmanbHoe pacnpegeneHue. dyHkuum Maycca n Jlannaca.
Jlorapudpmunyeckn HopmansHoe pacnpegeneHue.
CucteMa criyqanHbIx BenuumH. PyHKLMSA ee pacnpeneneHus.
YcnoBHble YHKUMS Y NIIOTHOCTb pacnpeaeneHuns cny4YanHblX BENUYUH.
He3aBMCMMOCTb CrnyvanHbiX BENUYUH. YCNoBME HE3ABUCUMOCTM.
MoHATME CTOXaCTUYECKON 3aBUCUMOCTU CIy4anHbIX BENUYNH.
KoppensunoHHasi 3aBMCMMOCTb CryYalHbIX BEMUYH.
KoadhpmumneHT Koppenaumm n ero CBOMCTBea.
CopepxaHve npegmMmeTa CTaTUCTUKN.
MoHsaTne cTatucTudeckoro obcrnenoBaHns U ero 3agayun.
MoHaTHe crniy4yanHoro cobbiTus
MaTtemaTtnyeckue mogenm cobbitusa n anredpa cobbiTun.
MonHasa rpynna cobbITWiA.



103. OnpegeneHnsi BepOATHOCTEN COObITUN.

104. OCHOBHbIE TEOPEMBI: YMHOXEHUS, MOSTHON BEPOSATHOCTU, Baneca n cnoxeHus.
105. [lMlocnepoBaTtenbHOCTb COOLITMI U cxema BepHynnu.

106. T[loHATME CnyyYanHOM BEMNYMHBI U €€ XapaKTePUCTUKN: YHKUNS pacnpeneneHns, NnoTHOCTb.
107. Yucnosble xapakTePUCTUKM CNydariHbIX BENUYMH.

108. Cwnctema crnyyYanHbIX BEMMYMH U CBA3b CyYalHbIX BEMWUYWH.

109. CemelncTBO HOpMarnbHbIX pacnpeaeneHun.

110. CxogumocTb nocnenoBaTenbHOCTEN CryYanHbIX BENUYMH U NpeaenbHble TeopeMbl
111. CraTtuctmyeckasi COBOKYMNHOCTb 1 €€ onncaHue.

112. BapwauunoHHble psgbl.

113. [eHepanbHasi COBOKYMNHOCTb Kak Matematuyeckas Moaenb BCen CTaTUCTUYECKON COBOKYNHOCTH.
114. YncnoBble XxapaKTEPUCTUKN CTAaTUCTUYECKON COBOKYMHOCTU.

115. BbibopoyHasi coBokynHOCTb. Buabl otbopa.

116. CraTucTnyeckre oueHK1 napameTpoB U TpeboBaHMS K HUM.

117. To4yeuHble OLIEHKN BbIBOPOYHBLIX CPEAHUX U ANCTNIEPCUN.

118. WHTepBanbHble OLEHKN HEM3BECTHbLIX MAapamMeTPOB reHepanbHOW COBOKYMHOCTM
119. TlloHATne cTaTucTnyeckon rmnotesbl. Buabl runores.

120. CraTucTmyeckuii KpUTEPUIA, Ero CoaepXaHue.

121. Owwnbkn NnepBoro n BTOPOro poaa.

122. TlpoBepka napameTpuU4eckux runoTes.

123. BbibopoyHas koBapuaumsa u koadduumeHT koppenaumm (MupcoHa).

124. 3apayva 06 ncnonb3oBaHMM PECYPCOB.

125. TpaHcnopTHas 3agava.

TecTbl TeKyLLero KOHTpons

1.Ecnu B maTpuLe Bce anemMeHThbl rMaBHOW AnaroHanu paBHbl e4MHULE, a BCE OCTarnbHble 3NIEMEHTbl —
HyrneBble, TO Takad MaTpuua HasblBaeTcs....

- €JMHUYHOW;

- HyneBow;

- obpaTtHo.

2. Ecnu B MaTpuLe Yncno CTPoK paBHO YMChy ee CToNOLUOB, TO Takas MaTpuua HasbiBaeTCs:
- €QMHUYHOW;

- HyneBow;

- obpaTtHow;

- KBagpaTHOWN.

3.Ecnu cywecTBytoT nponsBenenuns AB n BA, npudem AB = BA, To maTpuupbl A n B HasbiBaloT:
- NepecTaHoOBOYHbIMY;

- paBHbIMU;

- obpaTHbIMMK.
1 0 3

1. Onpepenutens |0 1 0| paseH...
0 3 1

- 1,

_0,

_4,

- 5.

5. OnpenenuTens NPoU3BEAEHUs ABYX KBaApaTHbIX MaTpuUL, OOHOTO NOPsiika PaBeH:
- NPOV3BEAEHMIO ONpeaenuTenel 3TUX MaTpuL;

- CYMMe onpegenurene;

- YABOEHHOMY NPOV3BEAEHUIO ONpeaenuTeneil 3TUX MaTpuL.

6. MNpu TpaHCcNoHMpOBaHUN MaTpuULbl ee onpeaenuTens
He MeHsieTCH;

MEHSIET 3HaK Ha NPOTMBOMNOSIOXHbIN;

yMeHbLUaeTCs;

yBenu4nBaeTcs.



7. Ecnn B kakoi-HMOYOb CTpoke MaTpuvubl NMpubaBuTb OPYryl0 €e CTPOKY, YMHOXEHHYI Ha 4ucro, TO
onpegenvTenb 3TOM MaTpULbl. ..

- HEe MeHsleTcs;

- MEHSIeT 3HaK Ha NPOTMBOMOSOXHbI;

- YMeHbLLaeTCs;

- yBEnu4uneaeTcs.

8. Pasamep matpuupbl C = A1z - B2s paBeH:
- C13;
- Ca3;
- Cs1.

9. Kak nsameHntca onpefenurenb ecriv U3 ero NnepBon CTPOKM BbIYECTb TPETbIO YMHOXEHHYI0 Ha Tpnu?
- NU3MEHWT CBOW 3HaK;

HEe N3MEHUTCS;

yBenuuuTca B 3 pasa;

CTaHeT paBHbIM HYJIIO.

10. PeweHnem ypaBHeHns XA = B, rge A, B — kBagpaTHble MaTpuLbl OQHOMO 1 TOFO XXe nopsigka, npudem
A — HeBbIPOXAEHHaa MaTpuua, sBNAeTca matpuua X:

- X=BA T,

- X=A"B;

- X=BJ/A;

- X=A-B.

11. BepHo nun yTBEpPXKOEHME: OQHOPOAHAs cMCTEMA NMHENHBIX YPaBHEHWUI ABNSETCA HECOBMECTHON?
- Aa;

- HeT;

- He Bcerga.

12. Ecnu onpegenutenib CUCTEMbI JIMHENHBIX YPaBHEHWIA HE PaBEH HYI0, TO CUCTEMA...
— unMeeT BeCKOHEYHOE MHOXECTBO peELUEHUN;

— HEe UMEET peLleHNns;

— WMeeT eANHCTBEHHOE pELLEHUE;

— WMeeT OBa peLUeHus.

13. Cncrtema nuHerHbIX anrebpanyeckmx ypaBHEHUN UMeeT eANHCTBEHHOE peLleHne, ecru. ..

— onpegenuTenb CUCTEMbI U BCE BCNOMOraTenbHble OnpeaenmTeny paBHbl Hy1Io;

— onpegenuTenb CUCTEMbI PaBeH HyIo, a XOTA Bbl 0ANH M3 BCNOMOraTenbHbIX onpegenutenen He paBeH
Hy1o;

— onpegenuTernb CUCTEMbl He PaBeH HyIo;

— ornpegenuternb CUCTEMbI HE CyLLeCTBYeT.

14. CncrtemMa NnuHerHbIX anrebpanyeckmx ypaBHEHUN nMeeT 6ECKOHEYHOE MHOXECTBO PELUEHUI, ECIN. ..
— onpegenuTenb CUCTEMbI U BCE BCMOMOraTesibHble ONpeaenvTeny paBHbl HYO;

— onpegenuTenb CUCTEMbl PABEH HYMIO, a XOTS Obl OOMH U3 BCMOMOraTenbHbIX OnpeaenuTenen He paBeH
HYMHO;

— onpegenuTenb CUCTEMbl HE PABEH HYIHO;

— onpepenuTenb CUCTEMbl PaBEH eAMHULE.

15. MaTtpuuein cucteMbl NMMHENHBbIX anrebpanyeckux ypaBHEHWI Ha3biBaeTCca Matpuua...

— CcOCTaBneHHas Anst HEN3BECTHbIX;

— CcoCTaBneHHas U3 CBODOAHbIX YIIEHOB;

— cocTaBneHHas 13 Ko3(ULIMEHTOB NPU HEU3BECTHbIX;

— cocTaBneHHas 13 Ko3(ULIMEHTOB NPU HEU3BECTHbLIX MIIKOC cTONOEL, CBOGOAHbLIX YIEHOB.

16.BbluncnnTb BoipaxeHwue: (4+i)(5+3i)-(3+i)(3-i)
- 7-17i;

- 7+17i;

- 94

- -7+17i.

17. Yncno 2,1 npuHagnexuT MHOXeCTBY...



B={b|beZ, —2<b<3};
- A={alaeN, 1<a<10};
C={c|ceR, —3<¢c<2,6};
D={d|deQ, d<2}.

d
18. MpousBogHasn d_y n3 ypaBHenusi x° + y> —4x + 6y pasHa...
x

(x-2)/(y+1);
(2-x)/(y+3);
— 4xy;

— Bx-y.

19. dyHKkuMA y = x* — 2x2 + 5 Ha uHTepsane (-1, 1):
—  UMeeT MaKCUMyM;

—  UMeeT MUHUMYM;

— He anddepeHumnpyema.

20. OndbdepeHumnansHoe ypaBHeHue (1+ t)tgx dt — xtdx = 0 sBngaeTcs:
— YpaBHEHWEM C pasgensoLnMmncs NnepeMeHHbIMK;
—  OAHOPOAHBbIM ypaBHEHMEM.

21. CtauymoHapHbIMK Todkamm dyHkumm f (X, y) = x3 + In3y — 3x Iny sBnstoTcs:
- (0:1), (1e);
- (0,0), (-15e)
- (-11), (1e).

}Safx
22. HecoOGCTBEHHbIN MHTerpan ? X paBeH:
—  BecKoHe4HoCTH;
—  Hynw;

- -1

23. CyTb KnaccmM4eckoro onpeaeneHnss BeposaTHOCTU CrlydalHoOro cobbiTus (ykasats).

—  OTHOLLEeHVe Yncna BnaronpuAaTHbLIX MCXOO0B K YUCITY BCEX PABHOBO3MOXHbLIX MCXOA0B, COCTaBNSAOLNX
MOMHY0 rpynmny cobbITUI;

—  OTHOLUEHWE YnCna YCNexoB K YNCHY UCMbITaHWui;

—  OTHOCWTENbHOE YMCIIO YCMEXOB B IKCMEPUMEHTE;

—  CcTeneHb yBEPEeHHOCTW B BraronpuaTHOM UCXoAe.

24. MonHas rpynna cobbiTui (ykasaTb)

—  9T0 06beAnHeHNe HECOBMECTHbIX 1 HE3aBUCUMbIX COBbITUN;

—  9T0 06beAnHeHne NonapHO HECOBMECTHbIX COBbITUIA;

—  cobbITUSA, 06begMHEeHNEe KOTOPbIX ECTb AOCTOBEPHOE COOLITUE;

—  cobblTusi 0O6pasyloT MOMHYK rpynmny, ecriv OHW MOMapHO HECOBMECTHbI, @ WX OObeaWHEHWe ecTb
OOCTOBEPHOE COObITHE.

25. 3amaHa MIOTHOCTh PACHPEICIICHHS CIIy4YailHON BETUYUHBI

1-|x, xe[-1+1]

0, xel[-1+1]

Torma BepoSATHOCTH MOMAAAHUS CIy4YailHOW BETHUMHBI B UHTEPBAI [— 0,5;+0,5] paBHa
a)0,5; 6)1,0, B)0,75; 1)0,8.

p(x) =

26. I'enepanpHasi COBOKYITHOCTb — 3TO (yKa3arh):

—  COBOKYITHOCTb aHAJHM3UPYEMBIX O0BEKTOB;

—  BCE MHOXXECTBO OJJHOPOJHBIX 00BEKTOB, MOIEKAIINX CTATUCTHYECKOMY N3YYEHUIO HA OCHOBE
CITy4aifHOT O 3KCIIEPUMEHTA;

—  MHOXXECTBO HAOJIIOJCHUI 3a 00HEKTOM;

—  COBOKYITHOCTh COBMECTHO M3Y4YaE€MBIX pa3HOOOpa3HBIX OOBEKTOB.



27. Ecnn BbLIGOPOYHOE YypaBHEHME napHOW perpeccum umeeT BUO y =3 —2X, TO BbIGOPOUHbLIN
KO3 ULIMEHT KOppenauun MoxeT ObiTb paBeH

— _3’

- 0,6

— 2’

- -0,6.

28. B cucteme ypaBHeHWI

2x,+x, —x,+3x,=0

2x, +x, +2x, —6x, =7

6a3ncHbIMU NepemMeHHbIMU MOryT BbITb: 1) X1,X2 2) X1,X3 3) X1, Xa  4) X3,X4

29. TpaHcmopTHas 3aja4a pemaercsi MeToJoM noTeHnuanos. Haiineno 6a3ucHoe pelieHue:

20 80 100 Vi
bj
i
100 2 4 3
- 80 20
50 [5 |6 |5
50
50 2 3 4
20 - 30
U;j 0

Ouenka xietku (2,1) paBna: 1) 621=1 2) d21= -3 3) d21= 2 4) d1=-1

30. MaTemartunyeckas mogenb - 3T0...
—  MpUBNMKEHHOE onMcaHmne Kakoro-nmbo knacca siBNeHnn nnm o6 beKTOB peanbHOro Mmpa Ha A3blke

MaTeMaTUuKu,;

— TO4YHOE OMMnCcaHue Kakoro-nmbo Krnacca siBNeHUn Nnn oo bLeKToB peanbHOro Mmpa Ha A3blke

MaTeMaTUuKu,;

— NpuBnmkKEHHOE onMcaHne Kakoro-nMbo knacca sBneHnn nnm abCTpakTHbIX OOBEKTOB Ha A3blke

MaTeMaTUuKu.

OnucaHue TexHONoOrMM NpoBeaeHus
Ob6yuatomecs BbINOMHAT BblAaHHblE 3aaHusi, 4al0T pa3BepHyToe MOSICHEHVE XO4a peLueHus

3agaHus.

TpeboBaHUA K BbINONHEHWNIO 3a4aHMIA (MNK LWIKanbl Y KPUTEPUM OLIEHMBAHUSA)
[Ana oueHMBaHUA NpPaKTUYECKUX 3adaHuri ucnonb3yeTcs 4-6annbHas wana: «OTIINYHOY,
«XOPOLLOY, «yAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

KpMTepMM oueHnBaHuUA NpakTnyeckux sagad

OueHka

Kputepumn

«HeyOoBI1eTBOPUTESIbHO»

3agada He peleHa nnn pelieHa HenpaBuiibHO

«ynoBneTBOpPUTESIbHO»

3agaHvie NOHATO NPaBUIIbHO, B NTIOTMYECKOM PaCCyKAEeHUN HET CYLLECTBEHHbIX
OLWNGOK, HO JOMYyLUEHbl CyLlEeCTBEHHble OLMOKN B BbiGope dopMyn unv B
mMaTemMaTU4ecKmMx pacyeTtax; 3ajadva pelleHa He MOMHOCTbI UMK B 06LLeM
BUae

«XOPOLLIO»

CocTtaBneH I'IpaBI/IJ'IbeII7I anroputM  peweHuna 3agadun, B JIOTMYeCKUM
paccyxgeHmm n pelweHnn Het CyLeCTBEeHHbIX OLIJI/I6OK; npaBunbHO caenaH
BbIGOp hOpMyn ONnA pelleHus; eCcTb OObSCHEeHWe pelueHusi, HO 3agada
pelleHa HepauuoHarnbHbIM crocobom wnu JonyweHo He 6Gonee AByX
HeCyLLEeCTBEHHbIX OWNBOK, MOMyYeH BEPHbIA OTBET

«OTIINHHO»

CocTaBneH npaBWMbHbI anropuTM peLleHust 3adadn, B  FOrMYecKoM
paccyaeHum, B Bbloope hopMyn U peLleHnn HeT OLIMBOK, NomnyYeH BepHbIii
OTBET, 33/1a4a pelleHa pauMoHansHbIM Coco6oMm




Kputepum oueHku TecTtoB

CTyneHn ypoBHen OTnnyuTenbHblE NPU3HAKN MokasaTenb OLEHKM
OCBOEHUA chopMMPOBaHHON
KOMNeTeHuun KOMNeTeHUun
Moporossiii Ob6yyatowunca BocnponsBoauT TEPMUHBLI, OCHOBHble | He meHee 55 % ©GannoB 3a
MOHATKS, CNOCOOEH y3HaBaTb S13bIKOBLIE SIBNEHMS. 3agaHusa TecTa.
Obyuvatowuincsa BbiABNSAET B3ammocssa3u, | He meHee 75 % 6annos 3a
MpoaBuHYTLIN KnaccudpuuupyeT, ynopsgoumMBaeT, HTEpNpeTupyeT, | 3agaHns TecTa.
NPUMEHSET Ha NPaKTUKe NPONAEHHbIV MaTepwarn.
BbICOKMIA Obyuvatowuics aHanuaupyer, oueHuBaeT, | He meHee 90 % 6annoB 3a
NPOrHO3MpyeT, KOHCTPYMpPYET. 3agaHusa TecTa.
KomneTteHums He MeHee 55 % 6annos 3a
copmmpoBaHa 3agaHusa TecTa.

KpVITepVIVI OLUEeHKM YCTHOro onpoca

OueHka, ypoBEeHb
[OCTMKEHNSA OnucaHune KpuTepres
KOMMeTeHuun

O6yyvatowmiicss OEeMOHCTPUPYET yBEepeHHoe 3HaHWe MmaTepuana, 4eTko
3auTeHo, BbICOKMIA BblpakaeT CBOK TOYy 3pEHMs MO paccMaTpuBaeMoMy BOMpPoOCy, MPWBOAS
COOTBETCTBYHOLINE NPUMEPDI

Obyuvalowninca geMoHCTpUpyeT yBEPEHHOE 3HaHUEe MaTepuana, Ho gonyckaeT

3auTeHo, NpoaBUHYTLIN
OTAernbHbIEe NOrPELIHOCTM B OTBETE

OOyvaownnca OeMOHCTPUPYET  CyllecTBeHHble npobenbl B 3HAHUSIX

3auTeHo, NopOoroBbIii
maTepuana, oonyckaeT OLWMOKN B OTBETAX

He 3ayTeHo, .

OOyualownincs OeMOHCTPUPYeT He3HaHMe Martepuana, ponyckaeT rpybble
KOMMeTeHUNs He

owmnbkKn B oTBETaX
oCcBOEeHa

MNMepe4yeHb 3apaHnn gna npoBepku cchopmmpoBaHHocTn kKomneteHuun ONMK-2.2 n ONK-
2.4:

1) TecToBbl€ 3aaHUA (3aKPbITOro TMNa CPeaHero YPOBHS CIOXHOCTH):

OrlK-2.2. OcywecTBnNsAeT NOCTAaHOBKY Lefien U BbiIOOP MHCTPYMEHTOB ynpaBIieHYeCKOro
BO34eMCTBUA Npu pa3paboTke rocyfapCTBEHHbIX MpPOorpaMmM Ha OCHOBe aHanusa
CoLManbHO-3KOHOMMYECKNX NPOLIeCCOoB

SAOAHUE 1.

Kakoe 13 npuBeaeHHbIX YyTBEPKOEHUN SIBNSIETCH HEBEPHbLIM?

=npu nepexope Yepes TOUKY IKCTpeMyMa (pyHKLUA MEHSeT 3HaK

~MNpuv Nepexoae Yepes TOUKy SKCTPEMYMa NPOM3BOAHAS MEHSIET 3HaK

~B TOYKE 3KCTpemyma npounssogHas dyHKUMK paBHa 0 unu He cyllecTeyeT

~B TOYKe, B KOTOPOW NponseoaHas pasHa 0 UnK He CyLLEeCTBYET, MOXET He ObiTb 3KCTPEMyMma

SA0AHUNE 2.
YkaszaTb pyHKUMIO, 5151 KOTOPOU NpsiMas X = 1 ABNAeTcs BepTUKarbHOM aCUMMTOTON:
_ _ x2+1_
=V =ay
- _ x2+1_
=—;
o e*-1,
y= eX+1’
—_x2
~y=x+e".

SAOAHUE 3.



3HayeHne npomnsBogHOM PYHKUMK f(x) = sinbx B ToYKke x=0 paBHO....
=6
~0
~-1
~1

3A0AHUE 4.
X% —4

lim
X—2 X—
=4
~ -4
~2
~-2

paBeH:

3AOAHUE 5.

Cuctema ypaBHeEHUIN Ha3bIBaeTCA COBMECTHOM, €CIn OHa:

= nmeeT XoTA Obl OAHO pelueHue

~ He NUMeeT peLLeHnm

~ COAEPXUT, Mo KpanHen mepe, ABa OQNMHAKOBbIX YpaBHEHUS
~ MEEeT MHOXECTBO peLLEeHNI

3A0AHUE 6.
X1 + 3%, + 3x3 = 19

YacTHbIM peLlueHneM cUCTeMbl NMIMHENHbIX YpaBHEHUN {—3X; — 8X, — 2x3 = —40 aBngaeTcs:
X;1+3%x, —3x3 =7

-
-

1

l
l\)vvv

o ~h
A oW
N WN

l

)

SAOAHUE 7.
[laHa 3agava NMHENHOro NporpaMMmMpoBaHuns
F =7x1 + 3x, — 3x3 - max
3x; +5x, —4x3 =6
8x; +2x3 <2

x1 =0

x, =0

x3=>0
Kakune orpaHmyeHuns Ha NnepeMeHHble y; U Y, AOIMKHbI ObiTb B 4BOMCTBEHHOW 3aga4e?
=y, — J1060i,y, = 0
~Y1 = 0' V2 =0
~y, = 0,y, — 106ou
~V1 S, Y2 = 0

3A0AHUE 8.

Ha npegnpusatum — pgBa uexa. PaccuvTtaH onTumanbHbIA NnaH Npov3BOACTBa NPOAYKLUW,
MO3BOMAOLMIA NONYYUTb MAKCUMYM MPUBLINK, C Y4ETOM MOLLLHOCTEN KaXdoro u3 Lexos. Takke
nonyyYeHbl [OBOWCTBEHHblE OLEHKW OrpaHWYeHUn Mo 3arpy3ke MOLLHOCTENA [OBYX LIEXOB.
Okasanocb, YTo BOMNCTBEHHAs OLleHKa OrpaHU4YeHnii Ha NPOM3BOACTBEHHbIE MOLLHOCTU NEPBOrO
Liexa paBHa Hymto, @ BTOPOro — NosoXuTenbHa. 3To 03Ha4aeT, YTo:

=MOLLHOCTH Lexa 1 HeQorpyXeHbl, a Liexa 2 UCNOoNb30BaHbl MOSTHOCTLIO

~MOLLIHOCTN 060X LIEXOB HEAOrpYyKEHbI

~MOLLIHOCTN 060X LIEXOB MCMONb30BaHbl NONIHOCTHLIO



~MOLLHOCTM Lexa 1 Mcnonb3oBaHbl NOMHOCTLIO, @ Liexa 2 HeJorpyXeHbl

SAOAHUE 9.

3apaya Nnpon3BOLACTBEHHOIO NIaHMPOBAHMS B KITACCMYECKOM NOCTaHOBKE ABNAETCS:
=3aga4yen NMHEMHOro NporpaMmMmmMpoBaHns

~3aa4vyen HeflMHeENHoOW onTMMKnu3aLum

~3aa4en SIKOHOMNYECKOrO paBHOBECUS

~3afa4yen Teopun urp

3AOAHUE 10.

B kakoM HanpaBneHnn HyXXHO NepemMeLLaThb NIMHUIO YPOBHS LienieBon pyHKuum npu peweHmm 3J111
rpaguyeckum cnocobom, oTbicknBas ee min?

=B HanpaBNeHUU aHTUrpagUueHTa

~B HanpasfeHUN rpagmeHTa

~BBEpPX

~BHU3

3A0AHNVE 11.

YUT0 Takoe AonycTMMOE peLleHue 3aaadm onTumMm3aumm?

=pelleHne, KOTOpPOe YAOBEeTBOPSIET BCEM OrpaHM4YeHUsIM 3a4aun

~peLleHne, Npy KOTOpoM LieneBasi PYHKUMS NPUHMMAET CBOE MakcuMarnbHOe Unm MUHUMarnbHoe
3HayeHue

~OMOPHOE pELLEHME, C PACCMOTPEHMS KOTOPOTrO CreaAyeT HauMHaTb peLlleHne 3agaym
~peLLeHne, KOTOpoe yOoBNeETBOPSET XOTA Obl OAHOMY U3 OrpaHUYeHUin 3agaun

SAOAHNE 12

D,aHbI ABe maTtpuubl A = (; 3) MB = (; i 8), KaKyro onepaunto Hemnb34A BbINMOJTIHUTL C 3TUMK

MaTtpuyamm?
=B-A

~A-B

~BT . A

~AT - B

OrnK-2.4 OcyuwecTBnsiet pa3paboTky mep perynupymoLiero BO34EeNCTBUSA,
rocyfapCTBeHHbIX U MyHUUMNANbHbLIX MNJIAHOB W NpPOrpaMMm Ha OCHOBE MPOrHo30B
COLIManbHO-3KOHOMMYECKNX NPOLIECCOB Ha PermMoHarbHOM U MyHULMNANbHbIX YPOBHAX

SAOAHUE 1.
. X

1m — paBeH:
x—0 Sin3x
=1/3

3AOAHUE 2

lMoHaTue obpaTHOM MaTpuLbl pacnpoCcTpaHaeTcs?
=Tonbko Ha KBagpaTHble MaTpULbI

~TonbkO Ha AnaroHanbHble MaTpULbl

~Ha ntobble maTpuupl

~TONbKO Ha NPAMOYronbHbIE MAaTPULbI



SAOAHUE 3.

3x%2-2x-10
— 5 - PpaBeH?
x—00 2X4“+7x+5
=3/2
~1/2
~0
~00
3AOAHUE 4.

Kakasi paamepHOCTb AormkHa ObiTb Yy MaTpuubl B, 4TOObI CyLecTBOBano npon3seaeHne Mmatpumubl
An B, ecnn matpuua A nmeeT pasMepHOCTb 2 X 4

=4 x 3

~2 X3

~3 X4

~2 X2

3AOAHUE 5.

PaccmaTtpmBaeTcs 3agjaya  onTMMmM3aumm  MNPOM3BOACTBEHHOW nporpammbl. Kputepun —
Makcumym npubbinn. OntumanbHoe 3HadveHue kputepuss — 100. [JBOMCTBEHHAsA OLEHKa
orpaHuyeHus no TpygosaTtpartam pasHa 0,5, no o6bemy npomnssoactea — 1,5. Yemy byaet paBHa
MakcumarnbHasi npmbbinb, ecny obwunm ob6bem TpyaosaTpaT cokpatmutca Ha 10 eanHny?

~85

~90

=95

~100

3AOAHUE 6.

Bbl pewaeTe uenoymcneHHyo 3agady fIMHENHOro nNporpamMMuMpoBaHus B HaacTpounke «llouck
peweHus» B MS Excel. Ecnu 3agava nmeet pelleHne, Kakon OTYET Bbl CMOXETE Nony4nTb?
=0Ty4eT O pe3ynbTaTax

~OT14eT NoO Npegenam

~OT14eT 06 YCTONYNBOCTU

~ Bce oTyeThl

3AOAHUE 7.

UT0 XxapakTepusyoT « TEHEBbIE LieHbI» B ABONCTBEHHOW 3agaye?
=BHYTpPEeHHME CTOMMOCTHbIE OL|eHKN pecypcoB

~UEHbI, MO KOTOPbIM MOXHO NPoAaTh NPOU3BEAEHHYIO MPOAYKLIMIO
~LieHbl Ha pecypcbl HA TEHEBOM PbIHKE

~PbIHOYHbIE LiEHbI Ha pecypchbl

3AOAHUE 8.

C nomouiblo Kakoro MHcTpymeHta B MS Excel MOXHO nmonyynTb MakCUMarbHOE 3HadeHue
LeneBon (pyHKUMM Npu 3aaHHbIX OrPaHNYEHNSAX?

=louck peweHusn

~AHann3 aaHHbIX

~AHanm3 «4to-ecnm»

~Jl1CT NporHosa

3AOAHUE 9.
Bbl monyuunu pelleHne 3agauv MNpouM3BOACTBEHHOrO MNaHWpOBaHMS, MNpeacTaBlieHHoe Ha
PVCYHKe.



| - e T et et Ll

A B C D E F

1 Pecypcrr, Mapxka CTHpPANEHOTO IOPOIIKA HenenrpHeIe 3aMacel
HeoOXOIHMbIE s pecypcoB
IIPOH3BONICTBA
CTHPANBHEIX = = =
TIOPOIIKOE Pacxop pecypcos
3 | CrIpsbe (KT) 1.4 1,2 1,5 15000 13614,29
OGopyooBaHHe 0.2 0.7 0.3 2300
4 |(HOpPMO-9ackl) 2300,00
Tpynosatpatst 0.3 0.2 0.1 2000
5 |(denoBeKo-9ackl) 2000,00
6 PeIHOYHAA IIeHA 10 12 8 TIpHOBLLIL 86000,00][
TIponzpomcTEeHHAA
7 Iporpamma 5285,714286 0| 4142,857
[1BoncTBEHHAsi OLlEHKa Kakoro pecypca byget pasHo 07?
=CblIpbe
~O6opynoBaHue
~TpynosaTparhl

~Bce aBoOMNCTBEHHbIE oueHKN ByayT 6ornbuie 0

3AOAHUE 10.
C nomoubio Kakon maTtemaTtudeckon dpyHkumm B MS Excel MoxHO 3anucaTb nesBble 4acTu
OorpaHuyeHun npeacTaBreHHon 3a4a4m JIMHENHOIO NPOrpaMMmnpoBaHnA:

F(x,y) = 4x + 10y - max

4x + 4y <480
4x — 2y =120
x=0
y=0
=CYMMMNPOMU3B()
~CYMM()
~CYMMKB()
~CYMMECIJIA()
SAOAHUE 11.

Ha pucyHke npeacrtaeneHa 4yactb oTtyeTa 00 yCTOMYMBOCTU, NonyyeHHas npu pewenun 3J1M B
MS Excel.

Otuet 06 ycToMuMBOCTH

Adeitkn nepemeHHbIX

OkoHuatenbHoe [lpuBegeHH. Lenesasa ¢pyHkuua Oonyctumoe [JonycTumoe

fAlueiika NUma 3HaueHue CroumocTb KoadduumeHT YBenuueHue YMeHbLUeHHe
| SBS6  Bwinyck MpogykTa 1 0 -7 3 7 1E+30
SCS6  Bwinyck MpogykTa 2 30 0 4 8 1
SDS6  Beinyck MpogykTa 3 10 0 3 1 1,75
SESE Beinyck MpoaykTa 4 0 -9,666666667 1 9,666666667 1E+30

Ha kakoe makcumarnbHOEe 3HayeHUMEe MOXHO yBenuuuTb LeHy lMpoaykta 1, 4Tobbl CTpyKTypa
Npon3BOACTBA OCTanacb HEM3MEHHON?

=7

~8

~3

~10

3AOAHUE 12.

Kakon meton pelwleHus HeobxoanmMo BbIbpaTb ANA HAaXOXAEHUSA 3HAYEHUS LieneBon (PyHKUUK
3a[ia4u NIMHENHOro NporpaMmupoBaHns Yepes HaacTponky B MS Excel «[IMowuck pelueHunsa»
=CuMnneKc-metTon



~MeTop OINIr
~OBOSIIOLIMOHHbIA METOA,
~MeTopa BeTBEMN U rpaHuLy

MNMepe4yeHb 3apaHnNK AN NnpoBepKku chopMUPOBAHHOCTU KOMMNETEHLUN

2) OTKPbITble 3a4aHUs (TECTOBbLIE, NOBbLILLEHHbIN YPOBEHb CIOXHOCTU):

OrlK-2.2. OcywecTBnsAeT NOCTaHOBKY Lefiel U BbIOOP MHCTPYMEHTOB ynpaBlieHYeCKoro
BO3AeNUCTBUA Npu pa3paboTke rocyaapCTBeHHbIX MpPorpaMmM Ha OCHOBe aHanusa
coumnanbHO-3KOHOMUYECKMX NPoLeccoB

SAOJAHUE 1.
CyuwiecTByeT nn obpaTHasa maTpuua K maTtpuue A?
A= (10 1)
49 5
(B oTBETE YKa3aTb «4a» UM «HETY)
OTBeT: Aa
3AOAHUE 2.

. x3
Touka x=a aBnseTca TOYKON MakcumymMa yHKumm f(x) = 5~ 9x Npu a paBHOM...
OTBerT: -3

3AOAHUE 3.
1 2 3
Hanante onpegenutens matpuubl [0 0 0
7 4 5
(B OTBETE YKa3aTb YMCIO)
OTBeT: 0
SAOAHUE 4.

dunpma «Television» npousBoauT OBa Buaa TeneBm3opoB: «AcTtpo» n «Kocmo». B uexe 1
NPOu3BOAAT MUKpPOCXeMbl. Ha npon3BOACTBO OAHOM MUKPOCXEMbl K TeneBu3opy «ACTpO»
TpebyeTtca notpatntb 1,2 Yenoseko/vaca, a Ha NPOM3BOACTBO MUKPOCXembl K «Kocmo» — 1,8
yenoseko/yaca. B HacTosuee Bpems B Lexe 1 Ha NpoM3BOACTBO MUKPOCXEM K 06emmM Mapkam
TENeBN30pPOB MOXET OblTb 3aTtpaveHo He Gonee 120 yenoBeko/yacoB B AeHb. B uexe 2
NPOM3BOAAT 3BYKOBYIO CUCTEMY AN Tenesumsopa. Ha npon3BoacTBO 3BYKOBOW CUCTEMbI OIS
Tenesnsopa nobon mapkm Tpebyetca 3atpatnutb 1 yenoseko/yac. Ha npon3BoacTBO 3BYKOBOM
cucTteMbl K obeMMm Mapkam TeneBm3opoB B Liexe 2 MOXeT ObiTb 3aTpadeHo He 6onee 90
yenoseko/qacoB B [feHb. [lpopaxa kaxgoro Tenesusopa Mapku «AcTpo» obecnednBaet
npubbinb B pasmepe 1500 py6., a mapkn «Kocmo» — 2000 py6. dmvpma 3aMHTepecoBaHa B
MakcMMmmnsaumm npnbbInn.

Ykaxute yepes 3ansaTyto KoaduuneHTbl uernesor OyHKLNN.
OTBeT: 1500, 2000

3A0AHUNE 5.
[Ana peweHns 3agaum O HasHadyeHuax B HaacTponke «[llouck pewenusa» B MS Excel
ncnosnb3yeTcs meToq

OTBeT: cuMnnekc

3AJAHUE 6.



O6nacTb AONYCTUMbIX PELUEHWIA 3a4a4mM JIMHENHOrO NPorpaMmMMpoBaHUs UMeeT BUA;:

X2 a
4
0 3 G E.T]
Torga makcumarbHoe 3HadeHue PyHKumn F(xq,x,) = 3x; + 5x, paBHO
OtBeT: 29
SAOAHUE 7.
1 2 3
B matpyuy A = —1 4 8 | rnmaBHyto guMaroHanb COCTaBNAT 3fIEMEHThI:
3 4 5
B oTBeT ykaxuTe Tpu Ymcna Yepes 3anaTyto.
OTtBeT: 1,4, 5
3A0AHUE 8.

Ecnu B kKBagpaTHOM MaTpuue BCE €€ 3NEMEHTbI, CTOSLLME HIDKE UIN BbillE rMaBHOW guaroHanm
paBHbI HYSO, TO 3Ta MaTpULa Ha3biBaeTCs
OTBeT: TpeyronbHoOMn

SAJAHUE 9.

MaTpuua, y KOTOPOM Ha rfaBHOM AuaroHann CTOSAT euHMLUbI, a oCTalnbHble 9f1eMeHTbl PaBHbl
HYs0 Ha3blBaeTCs -

OTBeT: eANHUYHOM

SAOAHUE 10.

i 4—5x+8x°
x1—1>£1—2x3 +x° —Tx
OtBeT: 4

paBeH:

3AOAHUNE 11.
2

NHTerpan I(3x2 —1)dx paBeH
0

OTBeT: 6

SAOAHUE 12.

. x%-5x
lim ———— paseH
x—00 2X%2+7x+5

OTBerT: 0,5

OrnK-2.4 OcyuwecTBnsiet pa3paboTKy mep perynupytoLiero BO3EeUCTBUSA,
rocyfapCTBeHHbIX U MyHUUMNANbHbIX MNJIAHOB W MNpPOrpaMM Ha OCHOBE MPOrHoO30B
couManbHO-3KOHOMUYECKUX NMPOLLEeCCOB Ha PermMoHanbHOM U MyHULMNANbHbIX YPOBHAX
SAOAHUE 1.

MeHsieTcst N1 Npu TPAHCNOHNPOBAHMM MaTpULbl ee onpeaenuTens?



(B oTBETE YKa3aTb «4a» UM «HET»)
OTBeT: HeT

SAOAHUE 2.
WHTerpan fol(x3 — 3x%)dx paBeH:

OTBeT ykaxuTe B BUAE AECATUYHON Apobu
OTBerT: -0,75

SA0AHUE 3.
Touka x=a ABnseTcsa TouKoW nepernda rpadmka dyHkumMm f(x) = x3 — 3x% npu a paBHOM...
OtBerT: 1

3AOAHUE 4.

Cnctema NMHENHbIX YpaBHEHN, B KOTOPOW BO BCEX €€ YpaBHEHUAX CBOBOAHbIE YneHbl paBHbl 0
Ha3blBaeTCS:

OTBeT: ogHOpOAHOM

3A0AHUE 5.

Ha CKOMbKO YyBENUUUTCA 3Ha4YeHue LerneBOon (yHKUMW Npu yBennyeHun obbema TPyAOBbIX
pecypcoB Ha 4 4en./gHsa ecnu OBOWCTBEHHAsA OueHKa Ansi TPyOoBbIX pecypcoB pasBHa 1,5. B
OTBETE YKaXXnTe TOMbKO YMCHO.

OTtBeT: 6

3AIAHVE 6.

Mogenb 31N umeeT cneaytowmi BuA:
F(x,y) = 4x + 10y - max
4x + 4y < 480
4x — 2y =120
x=0
y=0
BepLlwKnHbl MHOroyronbHuKa LOMYyCTUMbIX peweHun umeroT koopauHatbel: A(30;0), B(60;60),
C(120;0).
Hangute ontumarnbHoe 3HayYeHue Leneson gyHkumm 3171,
B oTBeT ykasaTtb ymcro.
OTtBeT: 840

3A0AHUNE 7.
Bbl pellaeTe 3agayvy npon3BoACTBEHHOIO NiaHMPOBaHWS HA MakcMMyM Npubbinun. Ha pucyHke

npeacrtaBneHa 4Yactb otyeTa 06 yCTOMYMBOCTU, NONyYeHHas npu pewweHnn 3agayum B MS Excel.
Otuet 06 ycToMUMBOCTU

OrpaHunyeHun

OKoHuaTenbHoe TeHb OrpaHudeHue  [Jonyctumoe [onyctumoe
Auelika Wmna 3HaueHue Llena Mpaean ctopoHa YeBenuueHue YmeHblueHWe
SGS2  Chipbe OrpaHuyeHun 80 2 80 150 15
$GS3  TpygosatpaTbl OrpaHMyeHns 280 0 480 1E+30 200
SGS4  O6opyaosaHue OrpaHUyeHus 130 0,5 130 30 90

Mony4yeHHoe 3HayveHue ueneson GyHkumMm paBHO 150 Thic. py6. Ha ckonbko yBenunuutcs
3Ha4yeHue LeneBon yHKUMN, eCnn yBENNYUTL 3anachl cbipbs Ha 20 eguHuL?
OTBeT: 40

3A0AHUE 8.
KomnaHus npon3soauT Nomnku Ansi BaHHbIX KOMHAT ABYX pa3mepoB — A 1 B. AreHTbl Nno npogaxe
CYMTAIOT, YTO B HEAEento Ha pbiHKe MOXeT BbITb peanuaoBaHo 4o 550 nonok. [Ans kaxaor nonku



TMna A TpebyeTtca 2 kB.M. Matepmana, a gnsa nonku tuna B — 3 kB.M maTepuana. KomnaHus
MoXeT nonyyntb Ao 1200 kB.M. maTepmana B HeZento.

[ns w3rotoBneHna ogHon nonku tvna A Tpebyetca 12 MMH. MalIMHHONO BPEMEHW, a Ons
N3roToBrieHnst ogHoun nonkn Tuna B — 30 myH. MalwmnHy MoXxHO ncnone3oBaTb 160 Y. B Hegernto.
Ecnu npmnbbinb ot npogaxu nonok tuna A coctaenseT 3000 py6., a ot nonok Tuna B — 4000 py6.,
TO CKOINbKO NOMoK Kaxxgoro TMna cnenyet BblMycKaTb B Hegenw?
YKkaxuTe yepes 3angaryto KoadopuuneHTbl LeneBon QyHKLUMN.

OtseT: 3000, 4000

3AOAHUE 9.

PelweHne, KoTopoe  yOOBNEeTBOpsieT BCEM  OrpaHUYeHuAM  3ajadvn,  HasblBaeTcs
peLleHnem 3aga4m ontuMmmnsaunn’?

OTBeT: AONyCTUMbIM

3A0AHWVE 10. Ecnu aBe CTpoKn MaTtpuubl paBHbl, TO €€ onpeaennTenb paBeH
OtBeT: 0

3A0AHVE 11. MaTpuua HasbiBaeTcs MO OTHOLLEHUIO K KBagpaTHOM mMaTpuue
A, ecnn Npy yMHOXEHUM 3TOM MaTpuubl HA MaTpuuy A Kak cripaBa, Tak U cnesa nonyyaetcs
eaVHN4YHas maTtpuua

OTtBeT: o6paTHOM

SAOJAHUE 12.

Cuctema nuHerHbIX ypaBHEHWN HasblBaeTCA , €CNnN OHa MMeeT XOoTs Obl 0gHO
peLleHne

OTBeT: COBMeCTHOM

MNMepe4yeHb 3apaHMK Ana npoBepku cchopmmupoBaHHoCcTU KomneTeHuuu MNK-4.1:
1) TecToBble 3aaH1A (3aKPbITOrO TUMNa CPeaHEro YPOBHS CNOXHOCTH):
3A0AHUE 1. BbibepuTte npaBunbHbIA BapuaHT oTBeTa:
: 4—5x+8x3
lim ————— pasen:
x—00 —2X3+x%2—7x
=-4
~-5
~25
~7

3A0AHWE 2. BbibepuTte npaBunbHbIA BapMaHT OTBETA:
WHTerpan fOZ(BX2 — 1)dx paBeH:

3A0AHUE 3. BbibepuTte npaBunbHbIA BapMaHT OoTBeTa:
YkaszaTb pyHKUMIO, A5 KoTopoun npsimas X = 0 aBnseTcs BepTUKarbHOM aCUMMTOTON:

= _ x2+1_
y_ - L]
_X%+1
y= x2-1’
_e¥-1

~ y e



~y=x+e

3AOAHUE 4. Boibepute npaBunbHbI BapuaHT oTBeTa:

Kakas kBagpaTHas matpuua HasblBaeTcst eAUHNUYHON?

=Y KOTOpOM BCe 3fIeMeHThI rMaBHOW AMaroHanu paBHbl eAuHULE, a BCe ApYyrue — Hyno;
~ Y KOTOpOW BCe 3rieMeHTbl paBHbl eaUHULE;

~ Y KOTOpPOWN BCE 3MEMEHTLI rMaBHOM M NOBOYHOM OMaroHanu paBHbl eavHuLe, a BCe apyrue —
HYTt0.

~ Y KOTOpPOW BCe 3MeMEHTbI paBHbl HYIHO.

3AOAHUE 5. Boibepute npaBunbHbI BapuaHT oTBeTa:
[MoHATME obpaTHOM MaTpULbl pacnpoCTpaHSETCA:

= TonbKo Ha KBagpaTHble MaTpuLibl

~ TonbKo Ha AnaroHarnbHble MaTpuLbl

~ Ha ntobble maTpubl

~ TonNbKO Ha NPAMOYronbHbIE MaTPULbI

3AOAHME 6.
Ecrm A = (_41 _25) uB = ((1) _21) 10 MaTpuua C = 2A + B umeert Bua;
_ (—1 3 )
0 1y
B (8 . —82
- (14 373)
- (8 —8)
SAOAHUE 7.
1 4 8
Onsa matpuubl A = (—9 10 7) anrebpanyeckum AONOSTHEHMEM K 3NIeMEHTY a32 aBnsieTcs:
0 1 2
1
= Az =— |
~Az; = |_9 7
" Az = |10 J
" A2 = |—9 10
3AOAHUE 8.

Ecnn A u B — matpuubl, umerolime ogmMHaKoBOE KONMYECTBO CTPOK, Npudem A — kBagpaTHasi
MaTpuua, To pelleHMeM MaTpuyHoro ypaBHeHns AX=B aBnsetca:

=x=A"1B
~x =B71A

A
~X=_

B

B
~Y = —

A



2) OTKpbITbIE 3a0aHUg (TECTOBbIE, NOBbLILLEHHbLIV YPOBEHb CIIOXHOCTU):
3A0AHWVE 1. JaTb npaBusbHbIN OTBET.
. x2-6x-27
lim ———— pasBeH:
x—>—3 X2+5x+6
OTtBeT: 12

3AOAHUE 2. [laTb NpaBuUbHbIA OTBET.
n2+2
[laHa nocnenoBaTeNbHOCTb s

}. UeTBepThbIM YneH 3ToM NocrnefoBaTesibHOCTU PaBeH:
OTBerT: 1,8

3A0AHWVE 3. [JaTb npaBusbHbIN OTBET.
2

x -

Ana dyHkummn y = s TOYKOW pa3pbiBa ABNSAETCHA TOYKa a, paBHas:
X—

OTtBeT: 6

3A0AHWVE 4. JaTb npaBusibHbIN OTBET.

) 5x*+3x—18 1
Mpu kakom a lim ————— ==
x—00 ax*—18x2%+3 2

OtBeT: 10

3A0AHWVE 5. JaTb npaBunbHbIN OTBET.
3

Ecrm f(x) = x? — x? + x; To 3Hauenue nponssoaHoit f (1) pasHo:
OtBeT: 0

3A0AHUE 6.
_(3-p 1 :

MaTtpuua A = ( 1 1) BbIpOXA€EHa Npu p paBHOM:
(B OTBETE YKa3aTb YMCIO)
OTtBeT: 2
3AOAHUE 7.

1 0 0
Onpepenutens |0 2 0 | =0 npwu p paBHOM:

0 0 p—2
(B OTBETE YKa3aTb YMCIO)
OTtBeT: 2
3A0AHUE 8.

1 -2 3
Hangute onpegenuntens matpuubl A = (2 —4 6)
5 1 4

(B OTBETE YyKasaTb YMCIO)
OtBert: 0

Kputepuu n wkanbl oueHUBaHUA:
[na oueHnBaHMA BbINOMHEHNS 3a4aHWMIA UCNONb3yeTcsa GannbHaga Wkana:
1) 3aKkpbITble 3agaHUga (TEecToBble, CpeaHUN YPOBEHb CIIOXHOCTU):




e 1 6ann — yka3aH BEpHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCII€ YAaCTUYHO.
2) OTKpbITblE 3aaHung (TeCToBbIE, MOBbILWEHHbIV YPOBEHb CMOXHOCTU):

e 2 Ganna — ykasaH BEpHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCIIE YACTUYHO.

20.2. NMpomexyTouyHaa aTrecraums

MpomexyToyHas artTecTauusi No OUCLUMUMNMHE OCYLLECTBRASETCS C MOMOLLbIO  CrieayLmx
OLIEHOYHbIX CPEACTB: NepeYyeHb BONPOCOB; NpakTU4eckoe 3aaaHue.

MNMepeyeHb BonpocoB K 3a4eTy (1 cemecTp)

N —

220N~ W

—
N

13.

14.
15.
16.
17.
18.

N —

MaTtpuubl. Onepauun Hag matpuuamu. OCHOBHbIE CBOMCTBA Onepauun Hag maTpuLlamu.
OnpegenuTtenu KBagpaTHbIX MaTpuL: ONpeaeneHne n oCHoBHble cBorcTBa. MuHopbl 1 anrebpanyeckue
OOMONHEHMS.

O6was dopMyna ans BelYMCNEHUS onpeaenuTenen, Teopema Jlannaca. ObpaTtHast maTpuua.
BbluncneHne obpaTHom maTpuubl. CBOMCTBa 0O6paTHOM MaTpuLbl.

PaHr maTpuubl. BasucHbein MUHOP MaTpuubl. BeluncneHue paHra matpuubl.

PeweHune cnctem ypaBHeHnn metogom Kpamepa.

PeweHune cnctem ypaBHeHnn metogom Maycca.

PelieHune cnctemMbl NMMHENHBIX YpaBHEHWI B MaTpUYHON hopme.

PewweHune cuctem ypasHeHun metogom XoppaaHa-laycca.

Teopema KpoHekepa-Kanennu.

MoHATMe BekTopa. JIMHelHbIe onepauuy Hag BEeKTopamu, MX CBOWCTBA. Teopema O KOMfMHeapHbIX
BEKTOpaXx.

Mpoekumnsa BekTopa Ha ocb. OCHOBHbIE CBONCTBA MPOEKUMU. YTon Mexay BeKTopamu. Yron BekTopa ¢
ocbto. [NoHATne Basnca BEKTOPHOIo NPOCTPaHCTBA.

HelicTBust Hag BeKkTOpamu, 3ajaHHbIMM CBOMMMK KoopauHatamu. Mogynb BekTopa. Hanpasnstowme
KOCUHYyCbI BekTopa. KoopauHaTbl MPOn3BONbHOrO BEKTOPa B AEKAPTOBOW CUCTEME KOOPAMHAT.
CkansipHoe npoussefeHne OBYX BEKTOPOB.

MokasaTenbHas popma KoMnnekcHoro Ymucna. dopmyna dunepa.

MoHATMe NuHeHoro NpocTpaHcTBa. MNpumepbl IMHENHBIX MPOCTPaHCTB.

JInHeHaga 3aBUCUMOCTb N HE3ABMCUMOCTb BEKTOPOB.

PaHr cuctembl BekTopoB. ba3snc n pasmepHOCTbL BEKTOPHOro npoctpaHcTea. KoopavHaTtel BekTopa B
6asuce.

BospacTaHue u ybbiBaHne yHKUnN.

MuHumMyM ©  Makcumym  dyHKUMM (Heobxooumoe © [JOCTaTOuYHble YCIOBUSA  CyLLECTBOBaHWSA
AKCTpPEMyMa).

BbInyKknocTb 1 BOrHYTOCTb KPMBOW. TOYkM nepernba.

O6wwii nnaH nccnegoBaHWsa PyHKUMI C LeMnbio NOCTPOEHNst rpadouka.

MepBooGpasHas, onpeaeneHne, TeopeMa o CTPYKType NepBoobpasHbIX.

CeolicTBa HeonpeaeneHHbIX MHTerpanoB. Tabnuua OCHOBHbLIX UHTErparos.

WHTerpmpoBaHne METOAOM 3aMeHbl NEPEMEHHOWM MMM CNOCOOOM NOACTaHOBKM.

WHTerpmpoBaHue no 4yacTaM B HEONpPeAerneHHOM MHTerpane.

dx
WHTerpmpoBaHue yHKLWIN, CoaepKallnx KBagpaTHblii TpexdneH suaa: |

ax” +bx+c
VHTerpmpoBaHmne npaBuibHbIX paLoHarnbHbIX opober.
PasnoxeHne paunoHansHon apobu Ha npocTeiwme. MeTon HeonpeaeneHHbIX
KO3 PULMEHTOB.
WHTerpansl oT nppaLmoHanbHbiX (YHKUUA.
VHTerpmpoBaHne HEKOTOPLIX KNaccoB TPUTOHOMETPUYECKUX (PYHKLNA.
OnpeneneHHbivi nHTerpan. HWxHSS 1 BEpXHsSS MHTerpanbHble CyMMbl, MX CBOMCTBA.
OnpeneneHne n reoMeTpuYeCKnin CMbICIT ONpeaerieHHoro nHrerpana.
CaolicTBa onpeaeneHHoro nHTerpana, gopmyna HototoHa-JlenbHuua.
MprnoxeHns onpedeneHHoro MHTerpana (Bel4ncrieHne nnowaan, paboTsl, 06bEMOB TeN BpaLLeHus).
3ameHa nepeMeHHoOn B onpefeneHHoM uHTerpane. VHTerpupoBaHue no 4actsiM B OMpenerneHHOM
WHTErpane.
HecobcTBeHHbIE MHTErpanbl. TeopeMbl 0 HECOOCTBEHHbIX MHTErpanax..



21. TMoHATHe PyHKLMM HECKONbKMX NEPEMEHHBIX, ee 0bnacTu onpeaeneHus, rpaduka.
22. YacTHble Npou3BogHble PYHKLMU HECKOSTbKUX NepeMeHHbIX.
23. 3kcTpemyM OyHKUMM OBYX HE3ABMCHMMbIX NEPEMEHHbIX.

Mepe4yeHb BONPOCOB K 3K3aMeHy (2 cemecTp)

MoHaTue cnyyanHoro cobbiTus. Anrebpa cobbITuin.

OnpepneneHue BeposaTHOCTEN (Knaccnyeckoe, CTaTuCTUYecKoe).
OCHOBHbIE CBONCTBA BEPOSATHOCTU.

BepoAaTHOCTHOE NPOCTPaHCTBO U akcMomaTuka.

YcnoBHas BEPOATHOCTb, (hOpMYyna YMHOXEHNS BEPOATHOCTEMN.

Teopema 0 NOMHON BEPOSATHOCTH.

dopmyna baneca.

He3aBMCMMOCTb Cry4varHbIX COObITUN.

Teopema CnoxeHus 1 YMHOXEHNS 118 CNyYanHbIX COObITUN.

10. HesaBucumble ucnbiTaHus, cxema bepHynnu (BepossTHOCTb ycnexa).

11. HauBeposiTHeNLlee YNCNO YCNeXoB B CEPUN UCMbITaHUN.

12. lpepenbHasa Teopema bepHynnu.

13. CnyvariHas BennuuHa n yHKLMSA pacnpeaeneHus.

14. [OdwnckpeTHble CnyvanHble BEMUYUHbI, UX XapaKTEPUCTUKN.

15. HenpepbiBHbIE CriyYariHble BENWYUHBI, MAIOTHOCTb pacnpegeneHus.

16. XapaKTepuCTUKN NOMOXEHUST CRyYaiHON BENNYMHBI.

17. XapakTepucTuku paccesHns Criy4YanHOn BENNYMHBI.

18. BuHOMManbHOe pacnpepgeneHne n pacnpegeneHue lNyaccoHa.

19. PaBHOMepHOe pacnpeferneHne u nokasaTensHoe pacnpegeneHue.

20. Pacnpegenexune Kowwu u MNapeTo.

21. HopmanbHoe pacnpegeneHme n ero OCHOBHblE CBONCTBA.

22. CrtaHgapTHoe HopmanbHoe pacnpegernenue. ®yHkumm Maycca u Jlannaca.
23. Jlorapundmuyeckn HopmarnbHOe pacnpegeneHme.

24. Cuctema crnyyvamHbix BennyunH. PyHKUMSA ee pacnpeaeneHus.

25. YcnoBHble YHKUMSA 1 NAIOTHOCTb pacnpegeneHuns Cny4yanHblX BENNYNH.
26. Hes3aBUCMMOCTb Cry4arHbIX BENUYMH. YCIOBUE HE3ABUCUMOCTMU.

27. TloHATne CTOXacTUYECKOW 3aBUCMMOCTU CITyHalHbIX BENUYMH.

28. KoppensiumoHHasi 3aBUCUMOCTb CIlydanHbIX BENTUYMH.

29. KoadhduumeHT koppensaunm n ero CBONCTBa.

30. CopepxaHue npegmeTa CTaTUCTUKN.

31. TloHATne cTaTUCTMYECKOro obcneaoBaHWsa 1 ero 3agaqdn.

32. TloHaTne cny4anHoro cobbiTus

33. Maremartunyeckune mogenu cobbitus n anredpa cobbiTuiA.

34. TlonHas rpynna cobbITui.

35. OnpegeneHus BeposaTHOCTEN COBbITUIA.

36. OCHOBHbIE TEOPEMbI: YMHOXEHUS, MOMHOW BEPOATHOCTU, Baneca u cnoxeHus.
37. TNocneposaTenbHOCTb COOLITUIA U cxeMa BepHynnu.

38. TloHaTne cnyvyanHou BeNUYMHbI 1 €€ XapakTepuCTUKA: OyHKLMSA pacnpeaeneHus, nnoTHOCTb.
39. YucnoBble XxapakTePUCTUKM CryYalHbIX BEMUYUH.

40. Cuctema cny4amnHbiX BENNYUH U CBA3b CIyYanHbIX BENNYUH.

41. CemencTBO HOpMarsibHbIX pacnpeneneHun.

42. CxogouMMoCTb nocriefoBaTenNbHOCTEN CNyYanHbIX BENUYMH U NpeaenbHble TeopeMbl
43. CrtatucTtnyeckas COBOKYNHOCTb U €€ onucaHue.

44. BapwaunoHHble paabl.

45. TeHepanbHasa COBOKYNMHOCTb Kak MaTemMaTuyeckas Moaerb BCEN CTaTUCTUYECKON COBOKYMHOCTMW.
46. YucnoBble xapaKTepUCTUKN CTAaTUCTUYECKON COBOKYMHOCTMU.

47. BbliGopoyHas coBOKyMHOCTb. Bugpl otbopa.

48. CratucTmyeckue OLEHKM NapaMeTpoB U TPeBGOBaHUS K HUM.

49. To4euHble OLEHKN BbIBOPOYHBLIX CPEOHNX 1 AUCNEPCUN.

50. WHTepBanbHble OLEHKM HEM3BECTHLIX NapameTpoB reHepanbHON COBOKYMHOCTU
51. ToHaTne cTtaTuctTnyeckon rmnotessl. Buabl runoTres.

52. CTtatucTu4eckuin KpuTepui, ero cogepxaHue.

53. Owwnbkn nepBoro n BTOpOro poaa.

54. lMpoBepka napameTpUYEeCKMX rmnoTes.

55. Bbibopo4yHas koBapuaumsa u koadguumeHT koppensumm (MupcoHa).

56. TeopeTuyeckme oCHOBbI CUMMIEKCHOrO MeToAa.

57. lMpumep pelueHns 3agayum CUMNIIEKCHbIM METOOO0M:

—  BBeJeHWe OOMOMHUTENbHbIX MEPEMEHHBbIX;

CoNOO kWD =



—  onpegerneHve NepBoro 4onycTMMoro 6asncHOro peLlueHus;
—  npoBepka ONTUManbHOCTW Ba3NCHOro peLleHuns:;
—  nepexop K HOBOMYy 6a3nMCHOMY peLLEHMIO.
58. TpaHcnopTHas 3agadva. QKOHOMMKO-MaTemaTuyeckas Moaenb 3adadn.
59. CocTtaBneHve nepBoro nnaHa nepeBo3ok MeToA0M HaMMEHbLUNX 3aTpar.
60. [MpoBepka oNnTUManNbLHOCTW NNaHa NePEBO30K METOAOM NOTEHLMaNoB (anroputMm Mmetoaa
noTeHunanos).
61. lMoHATWe o AguHaMU4eCcKoOM NporpamMmmMMpoBaHum
62. [MpuHUMN ONTUMaNbBHOCTU U YypaBHeHUs bennmaHa
63. 3apgayva 0 BbIGOpe ONTUMAanbHOro NyTh 1 ee peLleHne
64. 3apgayva o pacnpegeneHvum cpeacTs Mexay ABYMS NpeanpusaTUsIMU.

MepeyeHb NpakTU4YeCKUX 3aQaHMKN NpeacTaBrneH B pasgene 20.1.
MpuMmep KOHTPONbHO-U3MEPUTENBLHOrO MaTepuana

YTBEP>XOAHO
3aBepyowmin kadeapon MHPOPMaLNOHHBLIX TEXHOSOIMMIA U MaTeMaTUYeCKUX MeTOA0B
UenuHa U.H.

.20 T

HanpaeneHne nogrotoBku 38.03.04 TocyaapCTBEHHOE M MyHULMNANBLHOE yNpaBieHne

Oucumnnuna B61.0.09 MaTtemaTnyecknin MHCTPYMeHTapuih 000CHOBaHUSA yrpaBlieHYECKUX PeLleHnm
Kypc 1

dopma o6yyeHnst OYHas

Bug atrectaymm [NpomexyToyHas

Bua koHTpons Qk3ameH

KoHTponbHo-u3MepuTtenbHbI maTtepuan Ne 1

OnckpeTHble cnyvanHble BEMWYMHDI, UX XapaKTePUCTUKMN.

MpWHUMN oNTMManbHOCTU N ypaBHeHUA Bennmana

MpakTnyeckoe 3agjaHue.

Ha npeanpusitum nsrotaBnmealoTcs U3genus onpeaenéHHoro Buaa Ha Tpéx NoToYHbIX NMMHUSX. Ha nepsoi
nuHum npowussoanTtcsa 40% wusgenun obuwero obbémMa nNpousBOACTBa, Ha BTOpon — 25%, Ha TpeTben —
ocTanbHas YacTb npoaykumu. Kaxgas n3 nuHui xapaktepusyeTcs crefytolwmMn npoLeHTamu rogHocTu
nsgenun: 81%, 85% un 89%. KakoBa BEpOATHOCTb TOro, YTO Hayrag B3ATOoe M3genve, BbiMyleHHoe
npegnpusTMeM, okaxeTcsl 6pakoBaHHbLIM.

W=

MpenogaBatenb O.C.BouweBa

OnucaHme TeXHONOrMM NpoBeaeHus

Oobyvatowiemycs Boigaétca KMM, cogepxalummn npaktuieckoe 3agaHve 1 ABa TeopeTUYecKnx Bonpoca.
Ob6yuyatowmincsa BHavane nsnaraet cBon OTBET Ha bGnaHKkax JOKYMEHTOB A5l NPpOBeAeHMs aTtTecTaumm, 3atem
YCTHO pacKpbIBaeT TEOPETUYECKMNE BOMPOCHI N MOSICHAET peLLEeHNEe NPaKTUYECKOro 3agaHns.

Tpeb6oBaHuA K BbINONMHEHUIO 3aA4aHUN, LWWKanbl U KPUTEPUMN OLIEHMBaHUA
[nga oueHBaHNA pe3ynbTaToB 06y4YeHUs Ha 3a4eTe ucnonb3yeTca 2-6annbHas WwKana: «3a4TeHo»
N «HEe 3a4TeHO»

OueHka ak3ameHaTopa, Kputepumn
YPOBEHb

O6yqarou.wu7|c;| nokasasn npo4yHble 3HaHUA OCHOBHbIX NOSIOXXEHUN yqe6H0|7|
AncunniinHbl, ymeHne caMoCTodaTesIbHO pellaTb KOHKPETHbIE NMpakTu4eckne 3agaydn




MOBbLILIEHHOW CMOXHOCTK, CBOGOAHO MCMOSb30BaTh CMPABOYHYH NUTEpaTypy,
denatb 060CHOBaHHbIE BbIBOAbI

OOGyuatolmiics nokasan nMpOYHble 3HAHWS OCHOBHBLIX TMONIOXEHUA  y4eBHOM
AVCUMNIIVHBI, YMEHWE CaMOCTOSITENbHO peLlaTb KOHKPETHbIE NMpaKTUYeckue 3agaudu,
NpeaycMOTpeHHble paboyeli NporpaMMoii, OPUEHTUPOBATLCS B PEKOMEHAOBAHHOM
«3auyTeHo» CNpaBoOYHOW NUTepaType, yMeeT NpaBUIIbHO OLEHUTb MOSyYeHHble pesynbTaThl.

O6yvarowumnca nokasan 3HAHWE OCHOBHbLIX MOSIOXKEHWUIA Yy4eOHOWM AOUCLMMNIIUHBI,
YMEHMe Nony4nTb C NOMOLLbIO NpenoaaBaTens npaBuUibHOE peLleHNe KOHKPETHON
nNpakTU4eckoM 3adayn M3 4Yucna npegycMOTpeHHbIXx paboyver nporpammon,
3HaKOMCTBO C PEKOMEHAOBAHHOW CNpaBOYHOM

Mpn oTBeTe obyvatowerocs BbIABUAUCH CYLWECTBEHHblE MpoGenbl B 3HaHMAX
OCHOBHbIX  MOMOXEHUN  y4ebHOW  OUCUMNAMHBLI, HEYMEHMe C  MOMOLLbIO
«He 3auteHoO» npenozasaTens NonyyYnTb NpaBuUIibHOE peLleHne KOHKPETHOW NpakTU4ecKon 3agaym
13 ymcna npegycMoTpeHHbIX paboyen nporpaMmmort y4ebHon AUCLMNIIMHGI

,D,J'Iﬂ oueHnBaHNUA pe3ynbTaToB O6y‘-IeHVIF| Ha OJ3K3aMeHe WCNOoJ1b3yeTCAd 4-6annbHas wana:
«OTJIMHYHO», «XOPOLUO», «yOOBIIETBOPUTENTIbHO», «KHEYOOBNETBOPUTEITBHOY.

OueHka, ypoBeHb
LOCTMKEHUS OnucaHune kpuTepues
KOMMETEHL M

OGyvatoLuiics nokasan nosnHble 1 rnybokne 3HaHWs maTtepuana AUCUUMMVHBI,
NIOTMYHO W aprymMEHTMPOBaHO OTBETMIT Ha BCE BOMNPOCHI 3K3aMeHaLMOHHOrO
buneta, a Takke Ha AOMNONHUTENbHbIE BOMPOCHLI, CNOCOBEH CaMOCTOSTENbHO
pellaThb CroXHble 3a4adn AUCLMNIUHBI

OGyvatowuiics TBepao 3HaeT Martepuan AUCUMNIUHBLI, TPaMOTHO ero nsnaraer,
He JonycKaeT CyLLECTBEHHbIX HETOYHOCTEN B OTBETE, OCTATOUHO MOSIHO OTBETUS
Ha BOMPOCHI 3K3amMeHaLWOHHOro GuneTta v AoNONHUTENbHbIE BOMNPOCHI, CnocobeH
CaMOCTOSITENbHO pellaTh CTaHAapTHble 3a4a4n AUCUUMIUHBI

Obyyvarownics nokasan 3HaHue TONbKO OCHOB MaTepuana AMCLUMNINHBI, YCBOWUI
€ro NoBepPXHOCTHO, HO He Jornyckan rpybbix owMbOoK unu HeToYHoCcTen, TpebyeT
YnoBneTBoOpuTENbHO HaBOALLMX BONPOCOB 4151 PaBUIIbHOIO OTBETA, HE OTBETWM HA LOMNONMHUTENbHbIE
BOMpocCkbl, cnocobeH pewaTtb CTaHAapTHble 3adayy AUCUUNIUHBI C NMOMOLLbLIO
npenogasartens

OTnnyHo

XopoLuo

O6yuatoLniica He 3HaeT OCHOB MaTepwuara, gonyckaeT rpybble owmnbkn B OTBETE,
HeynoeneTBopuTenbHo | He cnocobeH pelwaTtb CTaHAapTHble 3ajadv OAUCUMMNUHBL OaXe C MOMOLLbIO
npenogaeaTtens

MpomexyToyHaa atrectauma ¢c npumeHeHmem AOT

1. TpomexyTodHas aTrectaumsi C MPUMEHEHUEM OfIEKTPOHHOrO OO0yYeHWsi, AUCTAHLMOHHbIX
obpasoBaTenbHbIX TexHonornn (ganee — 30, OOT) npoBoguTCa B pamkax 3fIEKTPOHHOrO Kypca,
pa3smelleHHoro B QNOC (obpasoBaTenbHbl nopTan «ANeKTPoHHbIN yHuBepcuTeT BIY» (LMS Moodle,
https://edu.vsu.ru/)).

2. MpomexyToyHasa aTTecTaumnsa oby4aroLmxcsa ocyLectensaeTcs B bopme ak3ameHa.

3. OOGyuvatowimecs, npoxoasime NPOMEXYTOYHYK aTTecTaumto ¢ npumeHeHnem [OOT, AOMKHbI
pacnonaratb TEXHUYECKUMM CPEeACTBaMM U NpOorpamMmMHbIM obecnevyeHnem, No3Bonsowmm obecnevmTb
npoueaypbl attectauymmn. OByyarowminca caMmoctoaTenbHoO obecnednBaeT BbINOSIHEHWE HEOOXOAMMbIX
TeXHMYecknx TpeboBaHWMA aONA  MPOBEAEHMSI MNPOMEXYTOYHOM aTTectauMm C  NPUMMEHEHUEM
ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOMMN.

4. NpeHTuduvkauns nnYHOCTM oby4varolerocs npyv MPOXOXAEHMM MNPOMEXYTOYHOM aTTecTaumm
obecneynBaeTca NOCPeaCTBOM WCMOMb30BAHUSA KaXablM 0DyYaloWwMMCss MHOUBMAYANbHOIO forMHa u
naposisi Npu BXo4e B NMYHbIN KabunHeT, pasmeLleHHbii B QMOC BIY.



