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Y4yebHas nporpamMmma cocTaBfieHa Ha ocHoBe OCBO 6-05-0412-01-2023,
OCBO 6-05-0412-02-2023, y4ebHbIX MNMaHOB YyupexaeHusa o6pa3oBaHUs Mo
crneunanbHocTam:  6-05-0412-01  «MeHepkmeHT»,  6-05-0412-02  «BbusHec-
aAMUHUCTPUPOBaHNE.

COCTABUTENI:

A.B. MapkoB, 3aBeaylolwnii Kadegpoil BbICLLIEA MaTeMaTUKM  YUYpeXAeHWS
obpa3oBaHus «benopyccknini  rocyaapCTBEHHbIA 3KOHOMWUYECKUA YHUBEPCUTET»,
KaHAnaaT (U3NKO-MaTeMaTnUeCKnX HaykK, [OLEHT;

A.N. AcTpoBckuiA, npodeccop Kadeapbl BbICLWIEA MaTEMaTUKM  YUPEeXAEHUS
0bpaszoBaHus «benopycckuini  rocyapCTBEHHbIA 3KOHOMWUYECKUA YHUBEPCUTET»,
AOKTOP (hM3MKO-MaTeMaTUYeCKMX HayK, npogeccop;

M.M. [ObiMKOB, npodeccop Kagedpbl BbiCLWeA MaTeMaTUKN  YUpeXxxaeHus
obpas3oBaHusi «benopycckuin rocyapCTBEHHbIA 3KOHOMWUYECKWUIA YHUBEPCUTET»,
[OKTOP (PU3MKO-MaTeMaTUUYeCKMX HayK, npogeccop;

C.MN. MakapeBny, accUCTeHT Kaefpbl BbICLIE MaTeMaTUKM  YUpPeXAeHUs
o6pasoBaHus «benopycckuii rocysapCTBeHHbIA 3KOHOMUYECKUIA YHUBEPCUTET;

B.B. KOoCbsIHUYK, JOLEHT Kadelpbl BbICLIEA MaTeMaTUKN yUupexaeHns obpasoBaHus
«benopyccknii  rocyfapCTBEHHbI  3KOHOMWUYECKUIA  YHUBEPCUTET»,  KaHAuaat
(hM3MKO-MaTeMaTUYECKMUX HayK, AOLEHT;

PELUEH3EHTDI:

Kathegpa o06Lieil MaTeMaTMKM U MHGOPMATUKM  MeXaHWKO-MaTemMaTU4YecKoro
hakynbTeTa Benopycckoro rocygapcTtBeHHoro yHusepcuteTa (MpoTtokon Ne 9 oT
29.03.2024);

M.B.YalikoBCKMiA, AOLEHT Kadeapb! BbiCLLel MaTEMATUKN YyUpexXaeHns 06pa3oBaHms
«Benopyccknii - rocyapcTBeHHbI  TEXHOMOTMYECKUIA  YHUBEPCUTET», KaHauAaaT
(U3MKO-MaTEMATNYECKNX HAYK, AOLEHT.

PEKOMEHAOBAHA K YTBEP>XXAEHWIO:

Kategpoit  BbiCIed MaTemMaTUKKM  yupexpaeHus obpas3oBaHus  «benopycckui
rocyapCTBEHHbIA 3KOHOMWUYECKNIA YHUBEPCUTET»

(npotokon Ne 8 ot 27.03.2024);

MeTOAMYECKO KOMUCCHE MO CheumanbHOCTAM:  «OKOHOMMUKA M ynpaBneHne Ha
"NpeanpusaTUmn», «AKOHOMUKA U yrpaBieHne», «MeHemKMeHT (Mo HanpaBneHUsm)»,
«MeHeMKMEHT», «IKOHOMUKa»  (MPOpUM3aLmm «IKOHOMUKA WHHOBALWMIA 1
pasBuUTUE OM3Heca», «3efieHas» 3KOHOMUKA W ynpaBneHue pecypcocbeperatolieli
NEeATENbHOCTbIO «OpraHn3aLoHHOE PasBUTUEY», «DKOHOMMKA 1 YNpaB/ieHne GU3Hec-
npoueccaMm B MPOAOBO/LCTBEHHbIX CUCTEMAX») YupexiaeHus 0b6pa3oBaHus
«Benopycckunii rocyapCcTBeHHbI 3KOHOMUYECKUIA YHUBEPCUTET»

(npotokon Ne 0 ot );
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MeToanyeckas KOMMUCCUS MO cneyuanbHocTsM: «MupoBasi 3KOHOMMKa», «Bu3Hec-
aAMVHUCTPUPOBaHME» YUYpexXaeHns 06pa3oBaHUs «BenopyccKuii rocyapcTBeHHbIN
39KOHOMMWYECKUIA YHUBEPCUTET»

(npotokon Ne £~ ot );

HayyHO-MeTOAMYECKMM  COBETOM  YupeXaeHus  ob6pasoBaHus  «Benopycckuii
rocylapCTBEHHbIi IKOHOMUYECKMNIA YHUBEPCUTET»

(npotokon Ne <P oT SX 0&N&NY );
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NMOACHUNTENBHAA SATIMCKA

YuebHasa nporpamma Mo Yy4ebHOW AucuMnInHe «Bbiclwas MaTemaTuKa»
Hanpas/ieHa Ha U3y4YeHNe OCHOBHbIX MaTEMATUYECKUX MOHATUIA U METOA0B, KOTOPbIe
NMo3BoNAT Oyayliemy crneumnanmcty CBOO60AHO OPUEHTMPOBATLCA B Pa3HO0Opa3sHbIX
MaTEMaTUUYECKUX MoJenax W MmeTtodax. [Ana crneunanncToB MO 3KOHOMUKE W
ynpaBneHW0 MaTemaTvka B 60/bLUeli Mepe ABMSETCA MHCTPYMEHTOM 06paboTku K
aHanM3a UHpopmaLnn, NPUHATUA pPeLleHniA 1 yrpaBeHuns.

Kak oTmeuaer J1.4. KygpssueB (M36paHHble Tpyapl. T.3. Mbicin o
COBPEMEHHOWN MaTeMaTuKe K ee npenogasaHun. - M.: ®dusmatnut, 2008. - C. 325-
326) «...eCTeCTBEHHOHay4HOe 1 MaTeMaTMyeckoe 06pa3oBaHNe HYXXHO He TONbKO A/1F
TOro, 4T0Obl COOOWMTL Yy4yalwMMca OnpefesieHHble CBEAEeHUs MO0  U3y4vaeMbiM
npeaMeTamM, HO W MOTOMY, YTO OHO CMOCOOCTBYET MOHWMaHWIO 3aKOHOB, KOTOPbIM
MOAUMHAETCA  OKpYXatowWwwui Hac  Mup, W, CnefoBaTtesibHO,  opmupyet
MMPOBO33pEHME YyYallnxcsa, a [M03TOMYy £ABNAETCA YaCTbl TYMaHUTapHOro, B
LLUIMPOKOM CMbIC/Ie  3TOr0 CfoBa, 00pa3oBaHMsA, 4acTbi  06LLEeYe/I0BeYECKOW
KYNbTypbl, KOTOpPasd He MOXET OblTb BOCMOJ/IHEHA U3YYEHUEM YMUCTO TYMAHUTAPHbIX
amcumnaviH. Tak, Hanpumep, npernojaBaHVWe MaTeMaTUKW MMEET CBOE Lefblo He
TO/IbKO O3HAKOMJ/IEHUE Y4alMXCA C MATEMATUYECKUMW MOHATUAMM U BblpaboTKy
HaBbIKOB MX MCMNO/b30BaHUA, HO 1 Pa3BMBAET MbILUNEHWE, YUUT IOTMYECKN MbIC/TUTD,
oTbpacbiBaTb TO, YTO HECYLIECTBEHHO [A/19 peLleHuss MNOoCTaB/eHHON 3ajauu,
BOCMMWTbIBAET 3CTETUYECKME YYBCTBA M YyBCTBO YECTHOCTWU Nepef camMuMM COOBOM.
NTaK, Wn3yyeHMe ecTEeCTBEHHOHAYYHbIX AUCUUNAUH W MaTEMaTUKN ABNAETCA
He0OX0AUMbIM YCNOBUEM NS MPaBUIbHOTO (HOPMUPOBAHNA NOTHOLEHHOW IMYHOCTH
yyalerocsi. 9T0iM Leim MOXHO L0OUTLCA TO/IbKO B TOM C/lyvae, ecivi Ha npeaMeTbl
eCTeCTBEHHOHay4YHOro LUMKia W MartemMatuky OyfeT OTBefeHO [0CTaTO4vyHoe
KONMYeCTBO 4acoB, HEOOXOAMMbIX He TOMbKO A1 3HaKOMCTBA C MOHATUAMMU,
N3yYaeMbIMWN B 3TUX AUCUUNMHAEX, HO U ANA OBNafeHUsa UMW NPy NOMOLLN peLleHns
[lOCTaTOYHOr0 KO/IMYecTBa 3afau».

Llenblo  yyebHOW  AMCUMNNUHBLI  «BbiCWwass  MaTeMaTuMKa»  SIBNSIETCH
03HaKOM/IeHMe CTY[EHTOB C MaTeMaTU4yeCKUMU NOHATUAMMU, METOLaMWN U HaBblKaMn
X UCNOMb30BaHUA ANA peLleHUs TUMOBbIX NPUKNaAHbIX 334ay, a TakXke pas3BuTtue
abCTPaKTHOro, I0rMYecKoro 1 anropuTMmMYeCKOro MblLL/IEHNUS.

[loCTXKeHWe NOCTaB/EHHON Lenu npegnosaraeT peLlueHmne creayoLwmx 3afay:

- [aTb NpeAcTaBfieHue:;
a) 0 MecTe MaTemMaTUKKN B CUCTEME €CTECTBEHHbIX Y AKOHOMUYECKUX HayK;
6) 0 Hepa3pbIBHOM eAVHCTBE NPUKIAAHON 1 (DyHAAMeHTa/IbHOM MaTeMaTUKMK;
B) O NMpeMMyLLecTBax MaTeMaTUYeCKoro MogeMpoBaHUs N ero 3KOHOMUYECKOW

3 (heKTUBHOCTY;

- 03HaKOMWTb CTY[EHTOB C OCHOBHbIMW MOHATUSAMMU W METO4AMW COBPEMEHHOWA
MaTemMaTuKu;

- HayuuTb NPUMEHATb MaTemaTU4Yeckue 3HaHUS MNpPU UCCNef0BaHUU peasibHbIX
9KOHOMUYECKMX MPOLLECCOB U peLleHnn NpodeccroHanbHbIX 3a4ay;



5

- pa3BUTb Y CTYAEHTOB CMOCOBHOCTM K abCTPaKTHOMY U /IOrMUYECKOMY MbILLITIEHNIO;

- BOCMUTaTb Y CTY[AEHTOB MOTMBAUMIO K FTyOOKOMY M3YyUYeHUD MaTeMaTUKWN Kak
A3blKa 0OLWEHMA LMBUNIN30BaHHLIX 3KOHOMWUCTOB, 6e3 KOTOPOro HeBO3MOXXHO
OBMafeTb creunasbHbIMU ANCUMNINHAMW, HEOOXOAUMBIMU UM B UX 6yayLlei
NpogecCMoHanbHOM AesTENbHOCTH.

B pesynbTate uW3yuyeHUs YYEOHOW AUCUUNANHBLI «BbICWIas MaTeMaTuKa»
(hopmupyeTcs cnegytoulas 6asoBas npodeccroHanbHas KOMMNEeTeHLUA:

BIK-1. W cnonb3oBaTb OCHOBHble MaTeMaTU4yecKue MNOHATUA W MeToAbl
BbIYWC/IEHWI 4NA aHann3a 1 MOA4eNMpPOBaHNSA 3KOHOMUYECKNX NPOLECCOB.

B pe3ynbTaTe U3yyeHus y4ebHON ANCUUNINHBI CTYAEHT [O/KEH
3HaThb:

- MeToAbl MaTPUYHOI anrebpbl K aHANIUTUYECKO reOMETPUN, MaTeEMaTUUECKMIA
annapat (yHKUMIA OAHOW W MHOTMUX, NEPEMEHHbIX, OCHOBbI AntdepeHLManbHbIX
YPaBHEHWIA, YNCNOBbIE W CTEMEHHbIe PAdbl, TPAHCMOPTHYHO 3afavy, MaTeMaTUYeCKUin
annapat  /IMHENHOro,  LENOYMCNEHHOro,  HE/MHEMHOr0 U [AMHAMMWUYEecKOoro
nporpaMMmnpoBaHuns;

- OCHOBHble TMOHSATUS W TeOpemMbl TeopuM  BEPOATHOCTEN,  3aKOHbI
pacnpefeneHns cnyyanHblX BENNUNH;

YMETb.

- pewartb 3afayn MaTpuUyHOW anrebpbl, aHaIUTUYECKON reoMeTpun U Mmarte-
MaTU4eCKOro aHaan3a, aHa/iM3MpoBaTh 3aa4yM C 3KOHOMUYECKUM COAepXKaHUEM;

- uccnegoBaTb  ONTUMW3AUMOHHBIE 3adavyyM  MeToJamu  MaTeMaTU4ecKoro
NporpaMMnpoBaHusi C MCNOSIb30BaHNEM KOMMbIOTEPHbIX TEXHOMOTUI;

- NMPUMEHATb BEPOATHOCTHbIE METOAbI A/1F PeLleHns 3KOHOMUYECKMX 3a4ay;
BNageThb:

- METOAMKON NPUMEHEeHUs MeTOAO0B MaTPUUHOWM anrebpbl, aHaIUTUYECKOM
reomeTpun, andgepeHuManbHOro U UHTErpasibHOro UCYMUCNEHWSA, MaTeMaTUYeCKOro
NporpaMmmupoBaHns, TeOpUN BEPOATHOCTEA MNPU  PEeLIeEHUN MaTeMaTUYECKUX U
9KOHOMUYECKMX 3aau.

B pamkax o6pa3oBaTesibHOro mnpouecca Mo [aHHOW Y4YebHOW AucUUNINHE
CTY[EHT [0/DKEH NMPUOOPeCTU He TOMbKO TEOPeTUYECKMEe U MpaKTUYecKune 3HaHuS,
YMEHUS W HaBblKM MO CNeynasbHOCTW, HO W pa3BMBaTb CBOM LIEHHOCTHO-
NNYHOCTHbIW, [AYXOBHbIA nNOTeHUMan, cqopmMuMpoBaTb KadecTBa MaTtpuota U
rpagaHuWHa,  roToBOro K  aKTMBHOMY  y4yacTUKO B 3KOHOMUYECKOW,
NMPOVN3BOACTBEHHOW, COLMaNbHO-KY/TIbTYPHOM 1 0OLWECTBEHHOW YXMU3HWN CTPaHbl.

Y4yebHas gucumnnmHa «Bbiclwas maTeMaTvka» OTHOCUTCA K MatemaTnyeckomy
MOZY/TH0 rOCyAapCTBEHHOIO KOMMOHEHTA.

Matepuan y4yebHON ANCUMNINHBI «BbICLIas MaTeMaTMKa» SABNSETCS 6a30BbIM
ANs y4YeOHbIX AMcUMnAnH  «CTaTUCTUKa», «IKOHOMETPUKA», «IKOHOMUYECKas
Teopunsa», « MMKPOIKOHOMUKE», «MaKpO3IKOHOMUKaE.
dopMmbl NONyYeHNs BbICLLEro 06pa3oBaHmMsA: AHEBHas, 3ao4Hasa (Ha 6ase CCO).
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B cooTBeTCTBMM C Yy4ebHbIM MIaHOM YHMBEpCcUTeTa Ana creyuansHocT 6-05-
0412-01 «MeHef)XKMEeHT» Ha Y4yebHYH AMCUMNANHY «BbiCiag MaTematmkar»
0TBOAMTCSA 272 yYaca.

- AN [HEBHOW (OPMbl MOMyYeHWs O6LLEro BbICLIEr0 06pa3oBaHUs
npegycMmoTpeHo 140 yacos.
PacnpeseneHune ayfMTOPHbIX YaCcOB MO BUAAM 3aHATWIA:

B 1cemecTpe nekuuii - 36 4acoB; NPaKTUYECKUX 3aHATUI - 36 Yaca,

BO 2 CEMECTpe NIEKUMA - 34 4acoB; NPaKTUUYECKNX 3aHATUI - 34 vaca.

CamocTtonaTeNibHas paboTta - 132 yacos.

- NS 3a04HOM (hOPMbl MOMYYeHMS O6OLLEro BbiCcLEro obpasoBaHusi (Ha 6ase
CCO) npegycmotpeHo 30 yacos.
PacnipeseneHne aygUTOPHbIX YacoB MO BUAAM 3aHATUN:

YCTaHOBOYHaA ceccusa: NeKLMn - 6 4acos.

1 ceccus: nekumin - 6 4acoB; NPaKTUYECKNX 3aHATUIA - 6 YacoB.

2 ceccust: NeKunin - 4 yaca; NpakTUUYeCKUX 3aHATUM - 8 YacoB.

3 ceccust: NPaKTUYECKUX 3aHATUI - 4 Yaca.

CamocTodATe/IbHas paboTta - 242 yaca.

TpyLoeMKoCTb YH4e6HOM ANCLMMINHBI COCTaBNAET 8 3a4ETHbIX eAVHNLL.

P opMbl NPOMEXYTOYHOWN aTTECTALMUN - IK3AMEHbI.

B cooTBeTcTBMM C Yy4ebHbIM MNaHOM YHMBEpCUTETa ANa creyuanbHocT 6-05-
0412-02 «bu3Hec-agMMHUCTPMpPOBaHME» Ha Y4ebHYl AucumnanHy «Bbicias
marteMaTuka» otBoamTca 350 yacos.

- Ana  [OHEBHOW (OpMbl MOMyyYeHUs OOLWEero BbICWIEro 06pa3oBaHuA
npegycMoTpeHo 184 yacos.
PacnipeseneHune ayMTOPHbIX 4acOB N0 BMAAM 3aHATUA:
B 1 cemecTpe nekymii - 30 4acoB; NPaKTUYECKNX 3aHATUI - 32 Yaca,
BO 2 cemecTpe nekumii - 30 4acoB; NpaKTUYecKnX 3aHATUIA - 30 yaca,
B 3 ceMecTpe fiekumin - 30 4acoB; NMPaKTUYECKUX 3aHATUIR - 32 4acoB.
CamocTonaTeNbHas paboTta - 166 Yacos.
- NS 3a04HOW (hOpMbl NOMYYeHUS O6LLEro BbiCLEro obpa3oBaHusi (Ha 6ase
CCO) npegycmoTpeHo 40 yacos.
PacnipeseneHvie aygMTOPHbIX 4acoB MO BMAAM 3aHATUA:
YCcTaHOBOYHasA ceccusa: Nekumn - 8 4acos.
1 ceccus: nekumm - 6 4acoB; NPaKTUYECKNX 3aHATUIA - 6 YacoB.
2 ceccust: NIeKUMid - 6 yaca; NpakTUYeCKNX 3aHATUI - 8 YacoB.
3 ceccust: NpPakTUYeCKUX 3aHATUI - 6 Yaca.
CamocTonaTefibHas paboTta - 310 yacos.
TpyAoeMKOCTb YY4eOHON AUCLMNINHBI COCTABNSET 8 3a4eTHbIX efUHNL,.
®opMbl MPOMEXYTOUYHOW aTTeCTaLMn - 3K3aMeHbl, 3a4eT.
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COAOEPXXAHWVE YYEBHOIO MATEPUATIA

Pasgen 1. OCHOBbI TEOPUX MHOXECTB U MaTeMaTUYEeCKON CUMBOJSINKM

Tema 1.1. SNEMEHTbI TEOPUN MHOXECTB

SNeMeHTbl TEOpUW MHOXECTB W MaTeMaTMUYecKon formku. Jlormyeckue
CUMBO/bI, oOnepaunun Hag MHoXecTBaMu. [leKapToBO MNPOU3BEAEHNE MHOXECTB.
JKOHOMUYeCcKMe npumepbl. OCHOBHbIE  YWCNOBble MHOXECTBa. TOYHbIE WU
NPUOKEHHbIE 3HAYEHNS BENIMYMH. AOCONKOTHAA M OTHOCUTENbHAA MOrPeLLIHOCTU.
Heobxogmmoe 1 focTaTouHOe ycnosusa. MeTof maTemMaTUyeckoin UHAYKUUW. BUHOM
HblOTOHa.

Tema 1.2. KomnneKcHbIe ynucna

KomnneKcHble uncna n encTems Hag HUMKU. TeomeTpuyeckas UHTepripeTaumns
KOMM/EKCHbIX u4ucen. Asrebpanyeckasd, TPUroHOMeTpu4yeckas W MoKasarte/bHas
(hopMbl KOMMEKCHbIX ymncen. ®opmynsl Myaspa 1 diinepa. M3BnevyeHne KOpHA K3
KOMM/IEKCHOro  umcna.  CBOWCTBa  KOMMIEKCHO-COMPSXKEHHbIX  BbIPaXKEHWNA.
MpuMeHeHNe KOMMIEKCHbIX Yncen.

Pasgen 2. BekTopHasi anreépa 1 MaTpUYHOE UCYUC/IEHWE

Tema 2.1. BekTopHasa anreépa

[MoHATME BeKTOpa Ha MJIOCKOCTU U B TpeXMepHOM npoctpaHcTBe. OCHOBHbIe
NINHelHble onepauun Hafg BekTopamu. [Mpoekuus BeKTopa Ha 0OCb. JIMHelHas
3aBMCMMOCTb BEKTOPOB. basnc Ha NJI0CKOCTM U B NpocTpaHCcTBe. [lekapToBa cuctemMa
KoopauHat. Paanyc-BeKTOp W KoopAuHaTbl TO4YkW. [leneHue oTpe3ka B JaHHOM
OTHOWeHMKn. CKansapHoe Npou3BefeHWE BEKTOPOB, €ro CBOWCTBA M 3KOHOMUYECKAS
MHTeprpeTauus. YC/oBMe OPTOrOHa/IbHOCTM [BYX BEKTOPOB. OpueHTauus TPOnKu
BEKTOPOB B MPOCTPaHCTBE. YC/I0BUE KOMMNIaHaPHOCTM TPEeX BEKTOPOB. JINHENHble
npocTpaHcTea. oANPOCTPaHCTBO M NIMHelHasa 060s04Kka. basnc n pasmepHOCTb
NMHENHOro npocTpaHcTBa. EBKAMAOBbLI nNpocTpaHcTBa. Hopma Bektopa W ee
cBoiictBa.  OpTOroOHa/ibHbIA M OPTOHOPMWUPOBAHHLIA  6asuckl.  Mpouecc
opToroHanusauun I'pamma-LLMnaTa.

Tema 2.2. MaTpn4yHoe UcUynUCeHne

[MoHATUe MaTpuLbl U NINHERHble onepauun Haf HUMW. TpaHCNOHMPOBaHME
mMaTpu. Cnes mMaTpuubl. KOHOMUYECKas MHTepnpeTauma matpuy,. MNepecTaHOBKU U
TpaHcnosuumn. OnpefenuTenn BTOPOro W TpPeTbero nopsgka. Anrebpanyeckue
[OMOJIHEHNA U MUHOpPbLI. OnpegenuTenn Nn-ro nopsgka n ux cBoWcTBa. [Npasuna
BblYMCNIEHNA onpefenuTened, Teopema Jlannaca. Onpefenntens MNpPOU3BELEHMS
matpuy. O6paTHas matpuua, CBOWCTBa 06paTHbIX MaTpuy. MeToabl BblYMC/IEHUS
obpaTHOM MmaTpuubl. PaHr matpuubl, CBOWCTBa W €ro BblUYUCNEHUE. YCNoBUe
paBeHCTBa HyNt0 onpegenutens. Teopema o 6ascCHOM MUHope. Mogo6HbIe MaTpuLbI.
MMpuBegeHne Matpuubl K AuaroHanbHoOMy Buay. KeagpatuyHble (OpMbl U UX



MaTpuubl.  MpuBeAeHMe  KBagpaTWYHOW  (HOPMbl K KAaHOHWYECKOMY  Buay
OPTOroHa/lbHbIM NpeobpasoBaHMeM. 3HaAKOOMpPeAeneHHble KBaapaTUuHble (OPMbI.
YcnoBus 3HaKoOMNpeAeneHHOCTM KBaApaTUYHbIX (opM. Moaenb MeXoTpacneBoro
6anaHca B.B. JleoHTbeBa. OTAMUMTENbHbIE YepTbl 6GENOPYCCKOW 3KOHOMMUYECKOIA
MOAENMN.

Tema 2.3. CUCTeMbl NMHENHbIX YpaBHEHUIA N HEPaBEHCTB

CucTeMbl  NIMHENHbIX — anrebpavyeckux YypaBHeHWW, 06LWME  MOHATUS.
JKOHOMMYecKne npumepbl. Teopema KpoHekepa-Kanennin. MaTpuyHblii  cnocob
peLleHns NMHenHbIX cuctem. ®opmynbl Kpamepa, metof Maycca. OfHOpPOAHbIE U
HEOAHOPOAHbIE CUCTEMbI JIMHENHbIX YpaBHEHUA. CTPyKTypa O06LWEro peLueHus.
[MoHATME O NPUBINXKEHHOM PeLLeHUU CUCTEMbI YpaBHEHWIA. Pa3noxeHne BEKTOpa Mo
opToroHasibHoMy 6asncy. Co6CTBEHHbIE BEKTOPbI U COOCTBEHHbIE 3HAUYEHUA MaTpuL,
X CBOWCTBA. XapaKTepucTtuyeckue YypaBHeHUs. COOCTBEHHble BEKTOPbl U
COOCTBEHHbIE 3HAYEHUS CUMMETPUYUHBLIX MaTpul. CUCTEMbl JIMHENHbIX HEPaBEHCTB.
[pamyeckuin - MeTof peleHns CUCTEMbl JIMHENHbIX HEpPaBeHCTB C [ABYMSA
nepeMeHHbIMU. FTpUMeHeHNe 31eMeHTOB IMHENHOW anrebpbl B 3KOHOMUKe. Mogesb
MeXoTpacnieBoro 6anaHca. OTnMuuTeNbHblE YepTbl 6e0pyCCKOM 3KOHOMUYECKON
MoAenu.

Pa3gen 3. AHanuTnyeckas reomeTpus

Tema 3.1. AHanNUTUYecKasa reoMeTpmsa Ha nyoCKoCTU

MpeaMeT aHanMTU4YecKoW reomeTpun. MeTod KoopauHaT. KpuBas Ha
MIOCKOCTU K crnocobbl ee 3afaHuA. OCHOBHble BWUAbl YpPaBHEHMSA MNPSMOA. YTON
MeXAy NpAMbIMU. Y CNoBUA NapannenbHOCTU U NEPreHANKYNAPHOCTU ABYX MPAMbIX.
PaccTosiHMe OT TOYKM [0 NPSMONR. KpuBble BTOPOro nopsifka: OKPYXXHOCTb, 3//IUNC,
napa6ona, runepbona. MapameTpuyeckoe nNpeacTaBieHNe NUHWUNA,

Tema 3.2. DNeMeHTbl aHa/IMTUYECKON reoOMeTpUM B NPOCTPaHCTBE

MpocTeilune 3afavyn aHaMTUYECKOW FeoMeTpun B MNpocTpaHcTBe. MoHATUA
MOBEPXHOCTM M KPUBOW B NPOCTPAHCTBE, X ypaBHeHNS. OCHOBHbIE BU/bl YPaBHEHWA
MAOCKOCTW M MPSIMO B MPOCTPAHCTBE. YTON MeXAy ABYMS NPAMbIMU. YTON MeXay
NPSMOMN M NJIOCKOCTbID. PaccTosiHMe OT TOYKM [0 NJOCKOCTU. TloHATME O
MOBEPXHOCTAX BTOPOro nopasaka.

Pasgen 4. MaTemaTuU4ecKuii aHanns

Tema 4.1. YucnoBasa nocriefoBaTe/IbHOCTb U ee NMpejen

Uucnosble nocnegosatensHocTu. [lpegen nocnefoBaTe/ibHOCTM M €ero
CBOWCTBAa. BEcKOHeYHO Manble K 6GECKOHeYHO 60nblUne NoCNefoBaTe/IbHOCTML.
MOHOTOHHbIE, OFpaHUYeHHble  MOcnefoBaTeNlbHOCTM.  CBOWCTBA  CXOAALLMXCA
nocnefoBaTe/lbHOCTEN W KPUTEPUI KX  cxoammocTn. Cnocobbl  BblYUCNEHUSA
npesenoB nocneoBaTesIbHOCTEN. UNCIO «e» U ero 3KOHOMUYecKas MHTepnpeTaums.
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Tema 4.2. PyHKUMN OLHOI BELLLECTBEHHOM NepeMeHHOW

DYHKUNMW, NX 06nacT onpefeneHns 1 3Ha4yeHmni, cnocobbl 3a4aHuns 1 rpaguk
(yHKuun.  OCHOBHble  XapakTepuUCTUKM  NoBefeHns  PYHKumW.  OCHOBHbIE
aneMeHTapHble QyHKuMK. Cyneprno3nuus QyHKUMIA, obpaTHble QyHKUMKN. HesBHbIe
dyHkunn. Mpegen QyHKUMM B TOUKE N HA BGeCKOHeYyHOCTU. OCHOBHble TeopeMbl O
npedenax (YHKUMWA. 3amedatesnibHble npedensl. OLHOCTOPOHHWE  Mpefenbl.
BeckoHe4yHO Manble U 6eCKOHEeYHO 60MblUve PYHKUUN. HenpepbiBHOCTL (PYHKLUWW B
Touke. CBOMCTBA HenpepbIBHbIX PYHKUNA. OLHOCTOPOHHAS HENPEPLIBHOCTb. TOYKM
paspbiBa PYHKLUMIA 1 UX Knaccuukaums. HenpepbiBHOCTb 3/1EMEHTAPHbIX (DYHKLUWIA.
CpaBHeHVe (YHKLUWIA, CUMBOMbI «0» U «O». OKBUBANEHTHble (MYHKLUMK, WUX
MPUMEHEHMEe K BbIYUCNEHWUIO NpeaenoB (YHKUUA. PYHKUUKW, HenpepbiBHble Ha
OTpe3Ke, U UX CBOWCTBA: TeopeMbl Beiepitpacca, Kown 0 NpoXoxaeHUn QyHKL MK
yepe3 HoMb, Koww 0 MpPOMEeXyTO4YHOM 3HayeHWW. HenpepbIBHOCTL 06paTHON
(yHKUMWU. PaBHOMepHas HenpepbIBHOCTb (DYHKLMN Ha OTpPe3Ke.

Tema 4.3. [OuddepeHunanbHoe  uUcUUCAEHME  (OYHKUWIA  OAHOWN
BELLLECTBEHHOWN NepPeMeHHOM

3agaun, NpuMBOAsALLME K MOHATUIO MPOU3BOAHON. MMponsBogHas PyHKUMK, ee
reomMeTpMyecKmnin, (hM3NYeCKNin 1 SKOHOMMUYECKUIA CMbIC/bl. Y PaBHEHME KacaTe/IbHOM
M HOpMaiM K KpuBoil. OJHOCTOPOHHME NPOU3BOAHbIE. OCHOBHblE MpaBuia
andhepeHUmanbHOro ncuncneHuns. NMponssogHas CNOXKHON, 0OpPaTHOW M HESIBHOWM
(YHKLMIA, Mpou3BofHblE  3NEMEHTAPHbIX  QYHKLWIA. Norapugpmnyeckoe
anghepeHumpoBaHme. OuddepeHUMpoBaHMe NapaMeTPUyeckn 3afaHHbIX (DYHKLMWIA.
OunddepeHuman  QYHKUMKW, €ro TreoMeTPUYECKUA CMbICA W NPUMEHEHVE B
NPUBNUXKEHHBIX  BbIYUC/EHUAX.  VIHBapuMaHTHOCTL  (opMbl  AnddepeHumana.
Mpon3BoAHbIE BbICLUMX MNOpsiagkoB. dopmyna JleibHuua. JIoKanbHbIA 3KCTPEMYM
(hyHKUMKM. OCHOBHblE TeopeMbl AUddepeHUManbHOro ncuncneHns: depma. Ponng,
Kowwn, NarpaH>a. MNMpumeHeHne TeopeM. PacKpbiThe HeonpeaeneHHOCTEN, NpaBuso
Nonutana-bepHynnn. ®opmyna Teinopa. OcCTaTouHbIA 4YneH B opme [leaHo K
NarpaHXa. OCHOBHble pa3noXxeHus no opmyne Teinnopa. MpunoxeHns gopmynbl
Teilnopa. OKCTPeMyMbl (DYHKUMMW, CTalMOHapHble TOukW. Heobxoaumoe 1
[AOCTATOYHOE YC/IOBUA JIOKA/IbHOTO 3KCTpeMyMa. Hawmbosibliee U HauMeHbllee
3HaYeHMUa (YHKUUW Ha oTpe3ke. BbINyKnocTb U TOYKWM nepervba. [ocTaTovyHOe
yCnoBue BbINyKnocTn. Heobxogmmoe ycnosume neperunba. [octaTtouHble YCN0BUA
nepernba. BepTukasibHble W HaKNOHHbIE acMMNTOTbl rpagmka (yHKumu. O6uas
CXema uccnefoBaHMsa (YHKUMW M MOCTPOeHMEe ee rpafuka. IKOHOMMYECKMe
NPUNOXKEHUS: NpefebHble NOKa3aTeNn B 3KOHOMUKE, 31aCTUYHOCTb 3KOHOMUYECKNX
nokKasaTesnien, Makcumm3aLns npuobInu.

Tema 4.4. DYHKUUN MHOTUX NepeMeHHbIX
MHOXeCTBa Ha NJOCKOCTM N B NpocTpaHCcTBe. peaesibHble TOUKU MHOXECTB.
CBA3Hble, BbINYK/ble, OrpaHWyeHHble MHOXecTBa. [loHATME (YHKUUN MHOMUX
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NepemMeHHbIX, NpUMepbl N3 3KOHOMUKW. JINHUW YPOBHSA, W30KOCTbl, W30KBaHTLI.
OpHopogHble YyHKUMW. Bbinykble v BOrHYThle (yHKUuKW. [pefen gyHKuun B
TOYKe, NOBTOPHbIE Mpegenbl. HenpepblBHOCTb. CBOMCTBA HEMPEPLIBHBLIX (YHKLWNA.
YacTHble npowusBofHble. [lpMmepbl NPUMEHEHUA YaCTHbIX TMPOU3BOAHbLIX B
3KOHOMUKe. AnddepeHumMpyemMocTb PYHKUNN MHOTUX NEpPeMeHHbIX, HE0OX0AMMbIe 1
[0CTaTOYHbIE YCNOBUA AuddepeHLmMpyeMocTu. TTonHbIA auddepeHUnan n ero cBssb
C YaCTHbIMM  MNPOM3BOAHbIMW.  AnddepeHuMpoBaHne  CNOXHbLIX  (DYHKUMIA.
NHBapraHTHOCTL (hopMbl MOMHOrO AnddepeHumana. NMpons3sogHas No Hanpas/eHUIO
N ee CBONCTBa. ['pagueHT (YHKUUM M ero cMbICa. YacTHble MPOW3BOAHbIE BbICLLMX
nopsiLKkoB. Teopema O pPaBEHCTBE CMELUAHHbIX MPOM3BOAHbLIX. [AuddepeHuymans
BbICLUMX MOpAAKoB. AKobuaH, maTtpuua lecce. ®opmyna Tennopa gna QyHKLMK
OBYX MepeMeHHbIX. [loHATME 3KCTpeMyMa (YHKUAW MHOIMX MEepPeMeHHbIX.
Heobxoanmmoe ¥ [OCTAaTOYHOE YC/NOBMA 3KCTpeMyMa. MeTo4 HauMeHbLInX
KBagpatoB. Hanbosbllee U HauMeHbLUee 3Ha4YeHUs (PYHKUMM B 3afaHHOW 06nacTw.
YCNoBHbIN  3KCTpeMyMm. MeTof MHOXUTenen JlarpaHxa. [punoxeHus K
39KOHOMMYECKUM Npob6iemam.

Tema 4.5. NepBoobpasHas U HeonpeaeneHHbIN NHTerpas

MepBoo6pa3Has (YHKUMM W HeonpedeneHHbId  uHTerpan. CBolicTBa
HeonpegeneHHoOro  wHTerpana.  MeTog  3ameHbl  nepeMeHHoW.  Popmyna
WHTErpUpOBaHUA N0 YyactaAM.  Tabnuua  HeonpefeneHHbIX  WHTErpasos.
NHTerpupoBaHue  MpoCTeMWNX  pauuMoHalbHbIX  Apobeil.  HTerpuposaHue
paunoHanbHbIX (hYHKUWNA. NHTerpupoBaHue BbIpaXXeHWM, cofepxXaLLnx
TPUTOHOMETPUYECKMNE (DYHKLMKN. HebepyLinecs nHTerpasbi.

Tema 4.6. OnpegeneHHbIN HTErpan

3afaun, NpuUBOAALLME K MOHATUIO ONpeAeneHHOro nHterpana. OnpeaeneHHbIN
nHterpan.  OCHOBHble  CBOWCTBA  OMpPedeNeHHOro  uHTerpana.  Ycnosus
NHTErpuUpyemMocTn (PYHKUUA. MHTerpan ¢ NepemMeHHbIM BEPXHUM Mpeaesiom U ero
angdepeHunpoBaHme. dopmyna HbloToHa-J/lelibHMua. 3amMeHa MepeMeHHOW B
onpefeneHHoM  uHTerpasie.  dopmyna WMHTErpMpoBaHMA MO 4YacTam  Ans
onpefeneHHOro  uHTerpana. [eoMeTpuMyecKne  MPUIOXKEHUA  OMNpefeNeHHbIX
WHTErpasioB: BblYMCEHME MMOWAAen NAOCKUX (uryp, 06bemMOB Ten, AAVH Ayr,
naowagein noBepxHoOCTel BpalleHMsi. DKOHOMMUYECKME NPUIOXEHUS OMpeaeNieHHbIX
NHTerpasioB. Heco6CTBEHHbIE MHTErpasibl U NPU3HAKKM X CXOLAUMOCTMN.

Pasgen 5. AndepeHumranbHble U AUCKPETHbIE YPaBHEHUS

Tema 5.1. ObbIKHOBEHHbIE AU depeHLnanbHble ypaBHEHUS

OCHOBHbIe NOHATUA TEOPUMN 0ObIKHOBEHHbIX AUPHepeHLanbHbIX YpPaBHEHWA,
obLlee M yacTHOe pelleHuWe. MaTemaTU4ecKoe MOJLENNPOBaHWe B 3KOHOMUKE W
TEXHUKE C MOMOLLbI AudepeHUnanbHbIX ypaBHeHUA. 3agada Koww. Teopema
CYLLECTBOBAHMA W eAMHCTBEHHOCTM pelweHus. AuddgepeHunasnbHble YpaBHEHUS
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NepBoro nopsaka v MeTofbl UX MHTErpupoBaHus. JIMHeHble AnddepeHumanbHble
YPaBHEeHMs NepBoro 1 BTOPOro nopsakos. OAHOPOAHbIE U HEOHOPOAHbIE NUHElHbIE
avddepeHUManbHble  ypaBHEHMSs — BTOPOro  Mopsigka  C  MOCTOSIHHbIMY
Koah(hMUMeHTaMM M CMeuManbHOM  MpaBoi  YaCTblo.  XapaKTepucTUMYecKoe
ypaBHeHUe. JIMHeliHas He3aBMCMMOCTb pelleHnid. MeTtog JlarpaHxa BapuaLmu
MNPOW3BONIbHOW MOCTOSIHHOW. O6LMe MOHATUS O AuddepeHLnanbHbIX YpPaBHEHUAX
BbICLUMX MOPSAKOB. [punoxeHus audgepeHUnanbHbiX YpaBHEHUA K pelleHuto
3KOHOMMYECKMX 3a/jau.

Tema 5.2. INCKPETHbIE YpaBHEHUA

AnckpeTHble (pasHOCTHbIE) YpaBHeHUA. KOHeYHbIe pa3HOCTN. DKOHOMUYECKME
3afaun, NpPMBOAALLME K Pa3sHOCTHbIM YypaBHeHMAM. OO6LiMe MOHATUA PasHOCTHbIX
ypaBHeHWA. OLHOPOAHbIE N HEOLHOPOAHble IMHEWHbIE PA3HOCTHbIE YpaBHEHUA U
CTPYKTypa MX OOWMX pelleHnin. PelleHne NUHEeRHbIX OAHOPOLHbIX PasHOCTHbIX
YPaBHEHUI C NOCTOSAHHbLIMWU KO3(h(mumeHTaMn. CUCTEMbI AUCKPETHBLIX YPaBHEHWUI U
MX CBOMCTBA, METOAbl HAXOXAEHUSA NX PELLEHNIA.

Pa3sgen 6. Yucnosble U CTENEHHbIE PALbI

Tema 6.1. Yucnosble pagbl

Yncnosol pag n ero cymma. [eictene Hag psagamu. MpocTeilme cBOWCTBA
YMCNOBbIX PAAOB. HeobxogmMMmoe ycnoBue CXOAMMOCTU psafa. MapMOHUMYeCKnin pag,.
MpU3HaKnU CXOLMMOCTM YMCMOBBIX PALOB: KpuUTepuin Koliun, MpU3HaKu CpaBHEHUS,
npusHakn fanambepa n Kowwu, nHTerpasbHblid NpusHak. 3HaKonepemeHHble psfbl,
abCoMOTHAas W YCNOBHas CXOAMMOCTb. 3Hakouepegyowmecs pagbl, MpPU3HaK
INenbHnua. OueHka octaTtka psga. CeoicTBa abCOMOTHO U YCNOBHO CXOAALMXCA
PSALOB.

Tema 6.2. CTeneHHble pAabI

CteneHHble psagbl, Teopema Abens. Paguyc, nHTepsas n 061acTb CXOAUMOCTU
CTerneHHOro psaga. HenpepbIBHOCTL CyMMbl, MIHTETPUPOBaHMe 1 andpepeHunpoBaHme
CTeMneHHbIX psagoB. Psagbl Teinopa wu  MaknopeHa. JlocTaTouyHble  YC/OBUSA
npeAcTaBneHns (MyHKUMK pagom Teisopa. Pas3fnoXxeHWe OCHOBHbIX 3/IEMEHTapHbIX
(yHkumin B pag Teinnopa. [MNpumeHeHne psgoB Teinnopa B MPUGIMKEHHBIX
BbIUNCNEHNSAX.

Pasgen 7. Teopusa BepOHTHOCTEI\fl N MaTeMaTn4yeCKasd CTaTUCTUKa

Tema 7.1. OCHOBHbIE NMOHATUA U TEOPEMbI TEOPUN BEPOATHOCTEN
MpeaMeT U MeToq Teopun BeposiTHOCTel. CrydaliHble COObITUA W onepaumn Hap,
HUMKU. Knaccugukaymsa cobbiTnil. Anrebpa cobbiTvid. TonHas rpynna cobbITUiA.
YacTtota 1M BEPOATHOCTL. Knaccnyeckoe — onpefeneHve  BEPOATHOCTW.
[eomeTpnyeckoe UM CTATUCTUMYECKOe OMpeaesieHne  BEPOATHOCTU.  DNEMEHTHI
KOMOUHATOPUKN. TeopeMbl CNOXEHUA U YMHOXEHUS BepOsSTHOCTeR. BeposaTHOCTb
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NosSIBNEHMSt XOTS Obl OAHOTO M3 N COObITUIA, HE3aBUCUMbIX B COBOKYMHOCTW.
YcnoBHas BepOSTHOCTb. He3aBMCUMOCTb COObITUIA. DOpMyna NOMHOM BEPOSTHOCTH 1
opmyna bBalteca. puMMeHeHME CTOXacTMYECKOro MoAxoda K 3KOHOMUYECKUM
3afadam.

Tema 7.2. [NOBTOpPHbIE He3aBUCUMbIe UCNbITaHUA

MocnenoBaTeNnbHOCTb  HE3aBUCUMbIX  MOBTOPHbIX  WUCMbITAHUI  (Cxema
BepHynnn). ®opmyna BbepHynnu. HavBeposTHeillee 4MC/O YCMNEXOB B CXeMe
bepHynnn. Teopema [lyaccoHa. JlokanbHas W WHTerpanbHas TeopemMbl MyaBpa-
Nannaca. [Mpumepbl 3KOHOMWYECKMX 3afady, AN KOTOpPbIX NPUMeHMMa CcXema
MOBTOPHbIX UCMbITaHWUIA BepHynnu.

Tema 7.3. Cny4alHble BenM4YMHbI. OCHOBHble 3aKOHbl pacrpejesneHus
CNyYanHbIX BE/INYNH

CnyyvaitHble BeNMUMHBI U UX Knaccudukaums. [UCKPETHbIE U HeMpepbiBHbIE
BE/IMUMHBI. 3aKOHbI pacnpeaeneHns cnydaHbixX BeNNYMH. PYHKUMA pacnpeaeneHns
CNyYalHbIX BEMNYMH W ee CBOWCTBa. [NOTHOCTb pacnpefenieHnss HenpepbiBHOM
C/lyYaliHO BEMUYNHbBI U ee CBOMCTBA. BepoATHOCTbL NonagaHUst 3Ha4eHU CnyYainHom
BENIMYMHbI B 3afaHHbli MPOMEXYTOK. MaTemaTuyeckoe OXuiaHue U AUchepcus
cnyyvariHon BennuuHbl. CpeaHee KBajgpaTU4ecKoe OTKNOHeHMe. Mopga u meauaHa,
KBaHTUAW, AEUUNN, Haya/lbHble U LIeHTpasibHble MOMEHTbLI. ACUMMETPUA N 3KCLLECC.
PYHKUMM CNyYallHbIX BeMMYMH. BUHOMMANbHLIA 3aKOH pacnpefeneHusi. 3akoH
lNyaccoHa. "'eomeTpunyeckoe 1 runepreoMeTpnyeckoe pacnpegeneHnsa. PaBHoMepHoe
pacnpegeneHue. [Moka3aTe/ibHOe pacrnpefeneHue. HopmanbHbIi1 3aKOH
pacnpefeneHusa. lNpaBuio Tpex curmMa M ero npakTuyeckoe 3HayeHue. PyYHKUMA
Nannaca. PacnpegeneHusa «xu - keagpar», CtotofeHTa n ®uwepa-CHegekopa.

MHOroMepHble Cny4vaiHble BEMUMHBI. 3aBUCUMbIE U HE3ABUCKMbIE CyYaiiHble
BeIMUNHbI. KOppensaunoHHbIA MOMEHT 1 ero cBoicTBa. KoadmumeHT Koppensaumum v
ero CBOWCTBa.

Tema 7.4. 3aKOH 60/1bLUMX YUCeN U Npefe/bHble TEOPEMbI

HepaseHcTBa MapkoBa n Yebbiwesa. CX0AMMOCTbL MO BEPOATHOCTU. Teopembl
UebblweBa u bepHynnn. LleHTpanbHasa npefdenbHas TeopemMa. HopmanbHoe
pacripefefieHMe Kak npefenbHoe A1 OWMHOMWHANIBHOIO M MyacCOHOBCKOrO
pacnpegeneHnin. JlokanbHas W WHTerpaibHas Teopembl Jlannaca Kak cCreAcTeue
TeopeMbl JIanyHOBa. 3HayYeHNe 3aKoHa 60/bLLMX YMCeN OJ1A NMPAKTUKN.

Tema 7.5. OCHOBbI MaTEMATUYECKON CTAaTUCTUKMN

MpeagmMeT MaTeMaTU4ecKO CTaTUCTUKW. [eHepanbHas W Bbl6OPOYHaS
COBOKYMHOCTW. [1OHSATME O BbIGOPOUHOM MeTode. BapuauumoHHbIA psig U ero
XapaKTepUCTUKN. BbIGOpOUHbIe aHanorn GyHKUMiA pacnpegeneHuns. TonmroH u
ructorpamma. CpeaHee apuMeTMUecKoe 1 ero ceoicTea. BoibopouHas gucnepcus un
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ee CBONCTBa. BbIOOPOYHbIE HayasibHble W LEHTpa/ibHble MOMEHTbl. ACUMMETPUS.
JKcLecc.

MOHATME O TOYEUHOM OLEHKe YMCIOBOIN XapaKTEPUCTUKU CNyYaHON BENIMUMHDI,
CBOCTBA TOYEYHOM OUEHKW. TOYEYHble OLEHKM MaTeMaTUYECKOro OXWAaHWUs WU
aucriepcmmn.  YactocTb Kak TOYeyHas OueHKa BepoATHOCTM coObITUA. MeTofabl
MOMlyYeHUss  TOYEYHbIX  OUEHOK. VHTepBasbHOE  OUEHMBaHWe  MNapameTpoB
pacnpegeneHnin.  JloBepuTenbHbIA  WHTepBai.  VIHTepBa/ibHOE  OLEHUBaHWE
reHepasibHOM CpefHel, reHepasbHON aucnepcun 1 reHepanbHoW fonu. MpegenbHas
oLwInbKa N He06X0AUMbIA 06beM BbIBOPKMN.

MoHATMe cTaTucTUyeckol rmnotesbl. OCHOBHblE 3Tanbl MPOBEPKM TUMOTE3bI.
YpoBeHb 3HAYMMOCTU W MOLLHOCTb Kputepus. [lpoBepka rmnotes 0O YMCI0BbIX
3HaYeHMUAX MapaMeTpoB HOPMa/bHOro pacnpegeneHns. [lpoBepka runoTesbl 0
paBEHCTBE MaTeMaTUUYeCKUX OXWULAAHWUA ABYX HOPMasbHbIX — pacrpefeneHuni.
MpoBepKa rnnoTesbl O paBeHCTBe AMCMEPCUIA ABYX HOPMasbHbIX pacnpeseneHuii.
MpoBepkKa runoTesbl O YUCNOBOM 3HAYeHWW BEPOATHOCTM CcO6bITUA. [MpoBepKa
rMnoTesbl O pPaBEHCTBE BEPOSATHOCTed. [MpoBepkKa rvnoTesbl O MOLENM 3aKOHa
pacnpegeneHus. Kputepun cornacus MNMupcoHa n KosMoroposa.

3afaya AMCNepCcMOHHOrO aHanmsa 1 npefeapuTesibHas 06paboTKa pe3ynbTaToB
HabMoaeHNA. OCHOBHbIE NMOHATUSA AUCMEPCUOHHONO aHanu3a. Y CnoBus NpoBefeHUs
aucnepcuoHHoro aHanusa.  Kputepuii  bBapTtnetta. Mogens 0AHOMaKTOPHOIo
AMCMEPCUOHHOIO aHanu3a. [BYX(aKTOPHbIA AUCNEPCUOHHbIA aHann3 € O4HUM
HabnogeHnem. Mogesnb ABYX(HaKTOPHOro ANCNEPCMOHHOIO aHam3a.

PYHKLMOHaIbHAsA, CTOXaCTMYeCcKas U KoppensunuoHHas 3asucumocTt. Mogenu
M OCHOBHble MOHATUA KOPPENSLMOHHOIO W PEerpeccUoHHOro aHanusa. PyHKUMS
perpeccun. JIMHeNHas KOppensaumoHHas 3aBUCMMOCTb W JIMHUW  Perpeccum.
"eHepasibHOe 1 BbIGOPOYHOE KOPPeNALMOHHbIE OTHOLLIEHNS KaK U3MEPUTENN CTEMEHN
KOPPENAUNOHHON M CTOXaCTUYECKOW 3aBUCUMOCTU. KoahpuumneHT Koppensyuu.
MorpewHoCcTb BbIGOPOUYHOIO IMHENHOIO ypaBHeHUs perpeccum. Mposepka rmnoTtessbl
0 MHEAHOCTN (PYHKLUMMK perpeccumn. Tpumepbl HENUHENHOW (YHKUUW perpeccuu.
MHOXeCTBEHHas perpeccusi. PaHroeas Koppenaums. Bbl6OpOUHbIA KO3(ULMEHTbI
paHroBoii Koppensaymm CnupmeHa n KeHganna, npoBepka Mx 3Ha4MMOCTW.

Pasgen 8. MaTtemaTn4yeckoe nporpamMmMmupoBaHue

Tema 8.1. J/InHeiiHOe NporpamMmmMmnpoBaHme
OCHOBHble MOCTAHOBKM 3afjay JIMHENHOro nporpammuposaHus  (3/1M1).
eomeTpuyecknii  (rpadmyecknin) metog peweHuss 3J/IM. CuMNNEKCHbIA MeTof
peweHns 3JIM. Teopusi [ABOWCTBEHHOCTW. 3ajaya MaHWPOBAHUSA TEXHOMOTUNA.
3ajaya NnaHNUPOBaHUS YPOBHEN Mpou3BoAcTBa. MprvMeHeHMe nakeTa NPUKNagHbIX
nporpamm QSBR 1 EXCEL gns pelleHus 3afay IMHEAHOIo NporpaMmmnpoBaHus.
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Tema 8.2. TpaHcnopTHaA 3agaya

TpaHcnopTHaa 3agaya No KPUTEPUIO CTOMMOCTU W 3ajayn TPaHCMOPTHOro
TMNa ¢ MakcMMmu3auuen u MAHMMU3aUnen Lenesoin yHKunn. MeTog noTeHunanos
ONA pelleHnsa TpaHCNOPTHbLIX 3adady. [NpuMeHeHWe NakeTa NPUKIaLHbLIX NPOrpamm
QSBR 1 EXCEL ansa pelueHusa TpaHCNOPTHbIX 3ajay.

Tema 8.3. LienouncneHHoe nporpamMmmmpoBaHue

lMocTaHOBKA 3ajay LenoyYUC/IeHHOro nporpaMmmnpoBaHusa: obulas 3ajadva o
pacnucaHun, 3ajadya KOMMUBOSXKepa, 3afaqn 0 pasbuMeHuKn, NMOKPbITUM N YMNaKOBKE,
3afla4a 0 pasmellleHUMn obopypdoBaHus, 3afadva packpos. MeTofbl BETBEN N rpaHuL.
MeTofbl OTCEUYEHWNIA.

Tema 8.4. HennHelHOe NporpammMmnpoBaHue

MocTaHOBKa 3afia4yM HeNMHEWHOro MpPorpaMmmMuUpPoOBaHNA U ee TeoMeTpUYecKas
NHTepnpeTaumsa. MeTto MHOXUTeNel JlarpaHxa. Bbinyk/ble U BOrHYTble (YHKLUMN.
3afaum BbINYKNOro nporpamMmupoBaHnda. Teopema KyHa-Takkepa. [loHATME O
NOKaNbHOM W rnobasibHOM onTUMyMme. [pagneHTHble MeTOAbl peLleHus 3adad
HENMHEWHOro  MporpaMMupoBaHnsa. TpuGAKEHHbIE  MeTOAbl  pelleHns  3afad
HE/IMHEeNHOro NporpaMMmnpoBaHna ¢ cenapabenbHbIMU PYHKUMAMU. KBagpaTuyHoe
nporpaMMunpoBaHue. lNpuMeHeHVe NakKeToB NPWKNaAHbIX NporpaMm AN peLleHus
3afla4 HeNIMHENHOro NporpammMmmpoBaHus.

Tema 8.5. lInHaMnyeckoe nporpaMmmMmupoBaHme

[MoHATME O AMHAMWYECKOM MpPOrpaMMmpoBaHMMK: MNPUHLUM ONTUMASIbHOCTU
BennmaHa, QyHkuua bennmaHa.  pumepbl  33da4y, pewwaemMbiX  MeTOLOM
ANHAMUNYECKOro nporpaMmMmpoBaHns. BbluncnurensHas cxemMa  MeTofa
ANHAMUYecKoro nporpammuposaHus. [AuHamuyeckue 3afauv Bbibopa Haubonee
paLMoHaIbHOr0 MapLupyTa A4OCTaBKM rpy3a, ONTUMaIbHOrO pacnpefeneHuns CpeacTs
Ha pacliMpeHne MpPOW3BOACTBA, OMNpefeneHns ONTMMaNbHOM CTpaTernm 3ameHbl
o6opyfoBaHusA, (HOPMUPOBaHUA ONTMMa/IbHON MPOrpamMmbl NMPOU3BOACTBA C YUYETOM
3anacos. lNpumeHeHne naketa Network Optimization (ceTeBoi onTMMM3auuMn) Ans
Bblbopa Hanbosiee 3KOHOMHOIo MapLupyTa AOCTaBKN rpysa.
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YUEBHO-METOAMYECKAA KAPTA YUYEBHOW ANCUMNNHBI «BbICLUAA MATEMATUKA»
[HeBHasA hopMbl NONy4YeHUA BbiCLLIEro obpasoBaHua (418 cneunanbsHoCcTH 6-05-0412-01 «MeHegKMeHT»)

Konunyectso ayanTOPHbIX 4acoB

[5+]
3 Konm4ecTBo 4acoB
3 3 S g 3 npaBnsiemMoit o
< 2 Ha3ssaHue pasgena, Tembl < S T ynp . o dopma KOHTpoNs
> o S S CamMOoCTOATE/IbHOW = 3HAHUI
g s Sg gz 3¢ pa6oThl S
T S ¥ S&k8¢& =
) oI o I © I N M3 Nab6
= CSO0O8=§ =
1 cemecTp
1 Pasgen 1. OCHOBUbI TEOPUUN MHOXECTB U
MaTeMaTUYECKON CUMBOJTUKM
Tema 1.1  3nemeHTbl TEOPUM MHOXECTB 0,5 M, 3 BbI60poYHbIv onpoc.
Tema 1.2 KomnnekcHble yncna 0,5 [1,31 Bb160poyHbIii onpoc.
5 Pa3gen 2. BekTopHasd anrebpa 1 maTtpuyHoe
ncumncneHue
Tema 2.1 ,BekTopHas anrebpa 1 M, 31 BbI60poYHbIiA pripoc.
BekTopHas anrebpa 1 [1,31 PelleHuve 3agau.
Tema 2.2  MaTpuyHoe ncuymncneHune 2 [1,3] BbI60poYHbIi onpoc.
MatpuryHoe ucumcreHue 2 3 PelueHune 3agau.
Tema 2.3  CUCTEMbI IMHENHbIX YPaBHEHUI N HEPABEHCTB 2 [1,31 BbI60poYHbIi onpoc.
CuCTeMbl NIMHEAHBIX YPaBHEHWNIA 1 HEPaBEHCTB 2 M,31 PelleHune 3aaau.
3 Pa3gen 3. AHanuTnyeckas reomeTpus
Tema 3.1  AHanutu4eckas reoMeTpus Ha naoCcKoCTM 2 [1,3] BbI60poUHbIiA onpoc.
AHanuTnyeckas reoMeTpus Ha niockocTu 2 [1,3] PelueHwne 3aaau.
4 Pasgen 4. MatemaTuU4ecKUin aHaIn3
Tema 41  Uucnosasa nocnefoBaTe/bHOCTbL W ee npejen 2 [1,31 BbI60poYHbIiA onpoc.
Yuncnosas nocnefoBaTesibHOCTb U ee npeaern 2 [1,31 PelleHue 3agau.
Tema 4.2  ®YHKUMM OLHON BeLLECTBEHHON NepeMeHHO 2 [1,3] BbI60pOUHBIA onpoc.
®YHKLMM OLHOIN BELLECTBEHHON NepemMeHHO 2 r,3] PelueHue 3aaau.
[OngdhepeHumnanbHoe ncumcneHne QyHKLmi o
Tema 4.3 O[IHO/ BLLIECTBEHHOIA MepeMeHHOM 5 [1,3] BbI60pOoYHbIi onpoc.
OndhdepeHunanbHoe ncumcneHme QyHKLni 5 [1.3] Peluierie 3aaay. PTP.

O/JHOW BELLECTBEHHOI NepemMeHHON



Tema 4.4

Tema 4.5

Tema 4.6

5
Tema 5.1

6
Tema 6.1

Tema 6.2

7

Tema 7.1

Tema 7.2

Tema 7.3

Tema 7.4

Tema 7.5

8

Tema 8.1.

®YHKLMN MHOTUX NepeMeHHbIX
®YHKLMN MHOTUX NepeMeHHbIX

MepBoo6Gpa3Has U HeonpeaeneHHbIn UHTerpan
MepBoo6GpasHas U HeonpeaeneHH bl MHTerpan

OnpefeneHHbI nHTerpan
OnpegeneHHbI MHTerpan

Pasgen 5. AnddepeHymnanbHble U AJUCKPETHbIE

ypaBHeHMs

OO6bIKHOBEHHbIe AN hepeHLManbHble ypaBHEHUS
OO6bIKHOBEHHbIE AnddepeHLnanbHble ypaBHeHNA

Pa3gen 6. YUncnoBble U CTeNeHHble paibl
Uucnosble pagbl

Uucnosble pagbl

CTeneHHble pagbl

CreneHHble pagbl

NToro 1cemectp 36

Pasgen 7. Teopusa BepoATHOCTEN 1
mMaTemMaTnyeckasi CTaTUCTUKa
OCHOBHble NOHATUS U TEOPEMbI TEOPUN
BEPOSTHOCTEN

OCHOBHbIe MOHATUA U TeOpeMbl TeOpUU
BEPOSTHOCTEN

[MOBTOPHbIE HE3ABUCUMBbIE UCMbITAHUS
[MOBTOPHbIE HE3ABUCUMbIE UCMbITAHUS
CnyvaiiHble BeNMUYUHbI. OCHOBHbIE 3aKOHbI
pacnpeeneHns cnyyaHbiX BeIMYUH
CnyvaiiHble BeNMYMHbI. OCHOBHbIE 3aKOHbI
pacnpeeneHns cnyyaHbIX BeMYNH
3akoH 60nbLWNX Yncen

3aKoH 60nbLWNX Yncen

OCHOBbI MaTEMaTUYECKOWN CTATUCTUKM
OCHOBbI MaTeMaTUYEeCKOW CTAaTUCTUKM
Pazgnen 8. MatemaTtunyeckoe
nporpaMmmMmpoBaHune

NnHeliHoe nporpamMupoBaHue

JInHeiHOE NnporpaMmMmmpoBaHme

2

2

2

2

36
2 CeMecTp

16

[2, 4]
R 4
[2, 4]
[2,4]
[2, 4]
[2,41

[2, 4]
(2, 4]

[2,4]
[2, 41
[2, 4]
[2,4]

[7. 8]

[7. 8]

[7. 8]
[7. 8]

[7. 8]

[7. 8]

[7, 8]
7, 8l
[7, &1
[7. 8]

[5,61
[5,6]

BbI60pOoYHBIiA onpoc.
PelleHne 3agay.
BbI60pOYHbIiA onpoc.
PelleHne 3agay.
BbI60pOYHBIiA onpoc.
PelueHune 3agaud.

Bb160pOYHBIiA onpoc.
PelueHwne 3anauy.

BbI60pOoUHBIiA onpoc.
PelleHne 3agay.
Bbl60pOoYUHBIiA onpoc.
PelueHune 3agau.
JK3aMeH

BbI60pouYHbIii onpoc.

PelueHune 3agau.

Bbl60poUHBbIi onpoc.
PelleHne 3agauy.

BbI60poUHbIl onpoc.

PelleHne 3agau.

BbI60POYHBIA onpoc.
PelueHune 3apau.
BbI60poUHbIl onpoc.
PelwleHune 3agay. PI'P.

BbI60poUHbIiA onpoc.
PelueHune 3apauy.



Tema 8.2

Tema 8.3

Tema 8.4

Tema 8.5

TpaHcnopTHada 3ajaya
TpaHcnopTHaa 3ajava
LlenouncneHHoe nporpammmpoBaHme
LienoyncneHHoe nporpaMmmupoBaHve
HenvHetHoe nporpammupoBaHue
HenuHeinHoe nporpamMmmnpoBaHue
[dunHamunyeckoe nporpaMMmmnpoBaHue
[dunHamunyeckoe nporpamMMmnpoBaHue

2

2

MToro 2 cemectp 34

Bcero yacoB

70

2
34
70

17

[5,6]
[5,6]
[5,6]
[5,6]
[5,61
[5,6]
[5.,6]
[5, 6]

BbI60pOYHBIIA onpoc.
PelwweHwne 33gau.
BbI60pOYHBIA onpoc.
PelueHwne 3agay.
BbI60pOYHbIA onpoc.
PelwweHwne 3a8au.
BbI60poYHbIin onpoc.
PelueHune 3agay.
JK3aMeH
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YUEBHO-METOANYECKAA KAPTA YUYEEHOW ANCLIMIHBI «BbICLLAA MATEMATUKA»
3a04HOW (hopMbl NONyYeHNs BbicLwero obpasoBaHusa (Ha 6ase CCO) (ans cneymanbHocT 6-05-0412-01 «MeHeaKMEHT»)

KonnyecTso
oo ayUTOPHbIX YacoB .
(5] o
= @ Q >
™ 3 s Q e =
S = HasBaHue pasgena, TeMbl < S T @ ®dopma KOHTpoSIA
o= o x o o o
a - @ - :é_ - S - @ 3HaHWUK
= = [4s] =
s s cEEf g @
T T 5% o &
) 2 o T o X
= Co»w Ow E o
YcTaHoBOYHas ceccus
2 Pasgen 2. BekTopHasa anrebpa v MmaTpuyHoe UCHUC/IEHWE
Tema 2.2 MartpuyHoe ncumcneHune 1 [1,3] BbI60pOYUHBIil onpoc.
Tema 2.3 CucTeMbl NMNHENHbIX YPaBHEHWIA N HEPABEHCTB 2 [1,3] BbI60pOYUHBIi onpoc.
4 Pasgen 4. MaTtemaTuU4ecKuii aHanus
ndepeHLransHoe ncuncneHne GyHKUNUA 04HON BeLLeCTBEHHOM o
Tema 4.3 A < 15 .
NEpEMEHHOIA [1,3] BbI60pOYHbI onpoc
Tema 4.5 [epBoo6pa3Has 1 HeOMpeLeneHHbIl MHTerpan 15 P, 4] BbI60pOYUHBI onpoc.
MToro yctaHoBO4YHas ceccma 6
1 ceccua
2 Pa3gen 2. BekTopHas anrebpa n MaTpuU4HOe UCUYUC/IEHNE
Tema 2.3  CucTeMbl INHENHbIX YPaBHEHWUIA N HEPABEHCTB 1 [1,3] PelueHne 3agau.
4 Pasgen 4. MatemaTU4eCKNin aHann3
ndepeHLansHoe ncumcieHne GyHKLMIA 04HON BeL,eCTBEHHOM
Tema 4.3 Ancppep H PyHKu A . 1 [1,3] PelweHune 3agay.
nepeMeHHoOM
Tema 4.4 DYHKUMN MHOTUX NEPEMEHHbIX 1 P, 4] PelueHune 3agay.
Tema 4.5 [lepBoobpa3Has 1 HeONpPeeNeHHbIA NHTErpan 1 [2, 4] PelueHne 3apay.
Tema 4.6  OnpeaeneHHbI NHTErpan 1 [2, 4] PelwieHwne 3apau.
5 Pasgen 5. AudepeHumanbHble N JUCKPETHbIE ypaBHEHUA
Tema 5.1  OO6bIKHOBEHHbIE AUDdepeHLManbHble ypaBHeEHUS 1 [2, 4] PelleHune 3agau.
7 Pasgen 7. Teopunsa BepOATHOCTEN 1M MaTeMaTnyecKas cTaTucTmka

Tema 7.1  OCHOBHble MOHATUS U TEOPEMbI TEOPUW BEPOSTHOCTEN 2 [V, 8] BbI60pOUHBIN onpoc.



Tema 7.2
Tema 7.3

7
Tema 7.1
Tema 7.2

Tema 7.3
8
Tema 8.1

Tema 8.2

19

[MOBTOPHbLIE HE3aBUCUMbIE UCTbITAHUSA
CnyuyaliHble BennUnHbl. OCHOBHbIE 3aKOHbI pacnpeseneHuns
C/yYaiHbIX BENNUYUH
MToro 1 ceccud
2 ceccmd
Pasgen 7. Teopusi BepOSATHOCTEN U MaTeMaTM4yeckas CTaTUCTUKA
OCHOBHbIe NMOHATUA ¥ TEOPEMbI TEOPUM BEPOATHOCTEN
[MOBTOPHbIE He3aBNUCUMbIE UCTbITAHUSA
CnyyaiiHble BeNMUYnHbl. OCHOBHbIE 3aKOHbI pacnpeseneHns
C/yYalHbIX BENUYNH
Pasgen 8. MaTtemaTuyeckoe nporpamMmmMmmpoBaHumne
NnHeliHoe nporpammupoBaHue
JlnHeltHOe nporpamMmMupoBaHue
TpaHcnopTHada 3afjava
TpaHcnopTHasa 3agaya
NToro 2 ceccusa
Bcero vacos

10
16

14

[7. 8]
[7. 8]

[7. 8]
[7. 8]

[7. 8]

5,61
[5.6]
[5, €]
[5, 61

Bbl60poyHbIli onpoc.
BbI60p0oYHbIi onpoc.

JK3ameH

PelueHue 3aaau.
PelueHune 3agau.

PelueHune 3aaau.

BbI60poYHbIv onpoc.
PelwueHwne 3agau.
BbI60poYHbIiA onpoc.
PelwueHwne 3agau.
JK3ameH
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YUEBHO-METOAMNYECKASA KAPTA YYEEHOW AVNCUUMIVHBI «BbICLUAA MATEMATUKA»
[HeBHaa (popmbl MOMYYEHMA BbICLLErO 06pasoBaHus (419 cneunanbHocTn 6-05-0412-02 «busHec-afMUHUCTPUPOBAHMEY)

KonnyectBo ayUTOPHbIX 4acoB

;5: ° Konnyectso yacos s
() 2 v >
§ g HasBaHwue pa3gena, TeMbl % :S: T ynpasnAemMon g dopma KOHTpONS
@ 2 ] = CaMOCTOATe/IbHO 2 SHAHMI
I~ s 2 8z £« pa6oThI S
% = E S IS o= =
T S 52588 0 M 6
T 25 3z 33
= C o O E »
1 cemecTp
1 Pasgen 1. OCHOBUbI TEeopn MHOXECTB U
MaTeMaTUYeCKON CUMBOJIUKN
Tema 1.1  OneMeHTbl TEOPMM MHOXECTB 0,5 [1,3] BbI60pOYHBIN onpoc.
Tema 1.2 KomnnekcHble yncna 0,5 [1.3] BbI60pOYHBINA ompoc.
2 Pa3gen 2. BekTtopHasa anrebpa n MaTpuyHoe
ncyncneHue
Tema 2.1 BekTopHas anrebpa 4 [ 3] BbI60poUHbIl onpoc.
BekTopHas anrebpa 4 [1,3] PelueHune 3apau.
Tema 2.2 MartpuyHoe ncuncneHne 4 [1,31 BbI60pOYHbIV onpoc.
MatpuyHoe ucuncneHme 4 [1,3] PelueHwne 3agau.
Tema 2.3  CuCTeMbl IMHENHbIX YPaBHEHUI 1 HEPABEHCTB 4 [1,3] BbI60poUHbIl onpoc.
CuCTeMbl IMHERHbIX YpaBHEHWA N HEPaBEHCTB 4 [, 3] PelueHwe 3apay. PI'P.
3 Pa3sgen 3. AHannTn4yecKasa reomeTpus
Tema 3.1 AHaMTMYeCKad reoMeTpus Ha rnaoCcKoCTu 2 [1,3] BbI60poYUHbIl onpoc.
AHannTn4yeckas reomeTpus Ha njaocKoCTu 2 [1,3] PelueHue 3agau.
SneMeHTbl aHa/IMTUYECKOl reomMeTpu B o
Tema 3.2 NPOCTPaHCTBE 2 [1,3] BbI60poUHbIV onpoc.
SNeMeHTbl aHa/IMTUYECKOW FreoMeTpun B
NPOCTPAHCTBE 2 [1,3] PelweHwne 3agay.
4 Pasgen 4. MaTemaTuUyecKuin aHann3
Tema 4.1 Ywucnosas nocnegoBaTeNIbHOCTb U ee Npeaern 2 [1,3] BbI60p0oYHbI onpoc.
Uncnosas nocnefosatenbHOCTb U ee Npejaen 2 [1,3] PelueHue 3atau.

Tema 4.2 ®yHKUWA OLHOV BELLECTBEHHONW NepemMeHHO 5 [1,3] BbI60pOYHbIN onpoc.



Tema 4.3

4
Tema 4.4

Tema 4.5

Tema 4.6

5
Tema 5.1

6
Tema 6.1

Tema 6.2

7

Tema 7.1

Tema 7.2

Tema 7.3

PYHKLMSA OLHON BELLeCTBEHHON NepemMeHHON
OungdhepeHuymnanbHoe ncuncneHme QyHKLmi
O[IHOI BeLLeCTBEHHOW NepemMeHHOM
AnddepeHunansHoe ncuncneHe QyHKUNii
O[JHOW BeLLEeCTBEHHOWN NepeMeHHON

MToro 1 cemecTp

Pasgen 4. MaTtemaTnyecknin aHanms
PYHKLMN MHOTUX NePeEMEHHbIX
PYHKLMN MHOTUX NePeEMEHHbIX
MepBooOpa3Has 1 HeonpeLeneHHbI UHTerpan
MepBoo6pa3Has 1 HeornpeneieHHbIA NHTerpan
OnpefeneHHbI MHTerpan
OnpefeneHHbIn HTerpan
Pasgen 5. AnddepeHunanbHble N QJUCKPETHbIE
ypaBHeHUA
OO6bIKHOBEHHble AnddepeHLManbHble YpaBHEHUS
OO6bIKHOBEHHbIE AN (hepeHLnanbHble ypaBHeHNA
Pasgen 6. Yncnosble U CTeMeHHbIe pAabl
Uucnossle pagbl
Yuncnosble pagbl
CTteneHHble psajbl
CTteneHHble psajbl

NToro 2 cemectp

Pasgen 7. Teopusi BEPOSITHOCTEN ©
MaTemMaTnyeckas ctaTucTuka
OCHOBHbIe MOHATKA 1 TEOPEeMbl TEOPUN
BEPOSITHOCTEN

OCHOBHbIE MOHATKA 1 TEOPEMbI TEOPUN
BEPOSITHOCTEN

[MOBTOpPHbIE HE3ABUCHMbIE UCTbITAHUA
[MOBTOpPHbIE HE3ABUCUMbIE UCTIbITAHUA
CnyvaiiHble BeNMUYUHbI. OCHOBHbIE 3aKOHbI
pacnpefeneHus cnyyvyanHbiX BEIMYMH
CnyuvaiiHble BennUnHbl. OCHOBHbIE 3aKOHbI

21

8

32
2 cemMecTp

3

3
30
3 cemecTp

[1.3]
[1.3]

[1.3]

[2,4]
[2,41
[2,4]
[2,4]
[2,4]
2, 41

241
2 4

[2.,4]
[2,4]
[2, 4]
[2.,4]

[7. 8]

[7. 8]

[7. 8]
[7, 8]

[7, 8]
[7, 8]

PelweHune 3agay.

Bbi60pouHbIi onpoc.

PellieHune 3aaau.

JK3ameH

BbI60poUHbIN onpoc.
PeweHune 3agay. PI'P.
Bbli60poYHbIl onpoc.
PelweHune 3agay.
BbI60p0oUHbIl onpoc.
PelleHune 3aaay.

Bbli60poYHbIl onpoc.
PelueHune 3aaau.

BbI60poUHbI/ onpoc.
PelleHue 3aaau.
BbI60p0oUHbIN onpoc.
PelueHune 3agau.
3adeTt

Bbi60poUHbI/ onpoc.

PellieHne 3aaau.

BbI60poUHbIN onpoc.
PeweHune 3agay.

BbI60poYHbIli onpoc.
PelueHune 3aaau.
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pacnpefeneHns CnyyaHbiX BeNMUYUH

Tema 7.4 3aKoH 60/bLWINX Yncen 2 [7, & Bb160poYUHbIiA onpoc.
3aKOH 60/bLIMX Ymncen 2 [7, 8] PeleHne 3aaau.

Tema 7.5 OCHOBbI MaTeMaTUYECKOW CTATUCTUKN 8 7, 81 BbI60poUHbIiA onpoc.
OCHOBbI MaTeEMaTUYeCKOW CTaTUCTUKM 9 [7, & PeweHve 3agay. PI'P

Wtoro 3cemectp 30 32

OK3amMmeH
Bcero yaco 90 94



YUEBHO-METOAVNYECKASA KAPTA YUYEBHOW ANCUUMINHBI «BbICLUAA MATEMATUKA»
3aoyHaa opma nony4veHus Bbicwwero obpasosaHus, (Ha 6ase CCO) (gna crneuymanbHocTh 6-05-0412-02 «busHec-
afMUHNCTPUPOBaHKEY

Konn4yecTtBo
ayANTOPHbLIX YacoB

<
=
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Q3 HasBaHuve pa3gena, Tembl i~ o 3 «5 dopmMa KOHTpOSIA
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YcTaHoBOYHasa ceccus
1 Pasgen 1. OCHOBbI TEOPUN MHOXECTB U
mMaTeMaTU4eCcKo CUMBOJINKN
Tema 1.1  3nemeHTbl TEOPUN MHOXECTB 0,5 [1,3] BbI60poYHbIi onpoc.
Tema 1.2 KomnnekcHble uncna 0,5 [1,31 BbI60pOoYHbIA onpoc.
2 Pa3gen 2. BekTopHada anrebpa n maTpnyHoe
ncuncneHue
Tema 2.2 MaTpuUyHOe UcYUCeHne 1 [1,3] BbI60pOoYHbIin onpoc.
Tema 2.3 CuUCTEMbI NMHEHBIX YPaBHEHWI Y HEPABEHCTB 1 [1,3] BbI60pOYHbIiA onpoc.
3 Pa3gen 3. AHannTu4decKasa reomeTpus
Tema 3.1 AHanuTU4ecKas reoMeTpus Ha NioCKOCTH 1 [1,3] BbI60poYHbIi onpoc.
4 Pasgen 4. MatemaTnyeckuini aHanns
Tema 4.2 ®yHKUUA OJHOIN BELLECTBEHHONM NepeMeHHO 1 [1,3] Bbi60poYHbIin onpoc.
nepeHLnanbLHOE UCHNCNEHNE (DYHKLMWI o
Tema 4.3 A qDOE PERL o floy . 3 [1,3] Bb160poYHbIin onpoc.
OfJHOW BeLLEeCTBEHHOW NepeMeHHOM
MToro yctaHoBoYHasa ceccua 8
1 ceccua
2 Pasgen 2. BekTopHasa anrebpa n maTpuyHoe
ncyuncneHne
Tema 2.2 MaTpuyHoe ncuncneHmne 1 [1,3] PelwleHune 3agau.

Tema 2.3 CucTeMbl NMHENRHbIX YPaBHEHWIA N HEPABEHCTB 1 [1,3] PelueHune 3agau.



3
Tema 3.1
4
Tema 4.1

Tema 4.3

4
Tema 4.4
Tema 4.5
Tema 4.6

4
Tema 4.4
Tema 4.5
Tema 4.6

5
Tema 5.1

Tema 7.1
Tema 7.2
Tema 7.3

Tema 7.1
Tema 7.2

Pa3sgen 3. AHanuTnyeckasa reomeTpus
AHannmTuyeckas reoMeTpus Ha NI0CKOCTU
Pasgen 4. MateMaTUYeCKNii aHanm3
Uncnosas nocnefoBaTe/IbHOCTb W ee npesen
AungdhepeHumnansHoe ncuncieHmne PyHKLMI
O[IHOI BeLLECTBEHHOW NepemMeHHON
Pasgen 4. MateMaTUYeCKNiA aHanm3
D YHKUUN MHOTUX NEPEMEHHbIX
MepBoOGpa3Has 1 HeONpeAeNeHHbI NHTErpan
OnpefeneHHbIn HTerpan

MToro 1 ceccud

Pasgen 4. MaTemaTuM4ecKuin aHanm3
®PYHKUUU MHOTUX NEepeMeHHbIX
MepBoo6pa3Has 1 HeonpeLeneHHbI UHTerpan
OnpepeneHHbI nHTerpan
Pasgen 5. AnddepeHumanbHble N AUCKPETHbIE
ypaBHeHUSA
OO6bIKHOBEHHbIe AN depeHLManbHble ypaBHEHUS
Pasgen 7. Teopus BEPOATHOCTEN U
mMaTeMaTnyeckas ctaTtucTuka
OCHOBHbIe NMOHATUA 1 TEOPEMbI TEOPUM
BEPOSTHOCTEN
[MOBTOPHbIE HE3aBUCUMbIE UCMbITAHUSA
CnyuyaliHble BenMUnHbI. OCHOBHbIE 3aKOHbI
pacnpejeneHuns ciyvyanHblX BeMUNH

NToro 2 ceccus

Pasgen 7. Teopusi BePOATHOCTEN U
MaTemaTnyecKas cTaTUCTuKa
OCHOBHble NOHATUSA N TEOPEMbI TEOPUU
BEPOSTHOCTEN

[MOBTOPHbIE HE3aBUCUMbIE UCTbITAHUA

DN DNDN

o W e N

6
2 ceccus

N

8
3 ceccus
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[1.3]

[1.3]
[1.3]

[2, 4]
[2, 4]
2, 4]

[2, 4]
[2, 4]
2, 4]

2.4

[7. 8]
[7. 8]
[7. 8]

[7. 8]
[7. 8]

PeweHwne 3agay.

PeweHne 3agay.

PelueHune 3agau.

BbI60pOYHBIi onpoc.

BbI60pOYHBbIi onpoc.

BbI60pOYUHBIi onpoc.
JK3aMeH

PeweHwe 3agau.
PeweHwe 3agau.
PeweHwne 3agay.

PeweHwe 3adau.

BblI60pOYUHBI onpoc.
Bb160pOUHBIiA onpoc.
BbI60pOYUHBIi onpoc.

3ayeTr

PelueHune 3apau.

PeweHne 3agau.
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CnyuJaliHble BeiMUnNHbI. OCHOBHbIE 3aKOHbI
pacnpeaeneHns CnyyaHbixX BEINYNH
NToro 3 ceccua 6 JK3amMeH
Bcero yaco 20 20

Tema 7.3 2 [V, 8] PelleHune 3aaauq.
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NHPOPMALUMNOHHO-METOANYECKAA HACTb

JlnTepatypa

OcHOBHas:

AcTpoBckunin, A. W. Bbiclwasa wmaTemMatMka : Y4yebHWK [N1F  CTY[eHTOB
yupexKieHui BbiCero 06pa3oBaHMs N0 3KOHOMUYECKUM CreluanbHOCTAM : B
2 4./ A. . ActpoBckuit, M. T1. AbIMKOB. - MUHCK : BIF'9Y, 2022-2023. - Y.
1.-2022.-415 c.

AcTpoBckuii, A. . Bbicwags MaTemaTuMka : Y4yeOHUK [And  CTYAEHTOB
YyUpexaeHunin BbiCLLIEro 06pa3oBaHMsA M0 3KOHOMUYECKUM CreluanbHOCTAM : B
2 4./ A. . Actpoeckuid, M. T1. AbIMKOB. - MuHCK : B3y, 2022-2023. - Y.
2.-2023.-412 c.

CO60pHMK 33ja4y M YMNpaXKHEHW, N0 BbICLUEA MaTeMaTukKe ANA CTYLEHTOB
9KOHOMUYECKMX CheunanbHocTed : yyebHO-MeToANYecKoe nocobue : B 2 4. /
MuHucTepcTBO  o6pas3oBaHus  Pecnybnuku  benapycb,  benopycckuii
rocyfapCTBeHHbI 3KOHOMUYeCKNin yHuBepcuTeT ; [A. B. KoHiox 1 gp.]. - 2-e
n3g., nepepaboTtaHHoe. - MuHck : BI'ay, 2021. - 4. 1.-307 c.

C60pHMK 3afia4 W yrnpaxHeHW no BbICLIEA MaTemMaTuke [N CTYLEHTOB
9KOHOMMYECKUX cneyuanbHocTed @ B 2 4. / MuHWUCTepCTBO 06pasoBaHus
Pecnybnukn benapycb, YO "Benopycckuii rocyapCTBeHHbI 3KOHOMUYECKUIA
yHuBepcuTeT". - MuHck : B3y, 2008-2009. - Y. 2/ [J1.H. laiwyH un gp.]. -
2008.-270 c.

KysHeuoB, A.B. Bebicliagd maTemaTvka: MaTtemaTnyeckoe nporpaMMupoBaHue:
y4yebHUK ANna CTYAEeHTOB 3KOH. crey,. By30B / A.B. KysHeuos, B.A. Cakosuy, H.U.
Xonog;, nopj pea. A.B KysHeuoBsa. - 2-e n3g. - MuHck: Bbicwasa wkona, 2001.-
315, [1] c.: vn.

KysHeuyoB, A.B. PyKkoBoACTBO K pelleHMO 3afa4y no MartemMaTUyecKomy
nporpaMMupoBaHmto: yue6. nocobue / A.B. KysHeuos, H.. Xonog, /1.C. KocteBuny;
nog ped. A.B KysHeuosa. - MuHck: Bbicw. wkona, 2001. - 448, [1] c.: wn.
Matanbiuknin, M.A. Teopus BepoOATHOCTEN M MaTeMaTuyeckas cTaTucTuka /
M.A. Maranbiyknia, .A. Xaukesny; M-Bo o6pa3oBaHus Pecn. benapycb. -
MwuHcK: Bblwaiwas wkona, 2017. - 591, [1] c.: vn.

CrtaHuweBckas, J1. B. Teopua BepoATHOCTe : npaktukym [/ JI. B.
CraHunwesckad, J1. C. bapkoeckaa ; M-Bo o6pasosaHusa Pecn. benapycs,
Benopyc, roc. aKoH. yH-T. - 5-e u3g., nepepab. gon. - MuHck : BIray, 2023. -
146 c.

JononHnTeNnbHaA:

Bbicluag  marematMka : NpaKTUKYyM AN CTYLEHTOB  3KOHOMMUYECKUX
cneuuanbHOCTEn BY30B : B 2 4. / MuHUCTEPCTBO 06pa3oBaHUsi Pecny6nmnku
Benapycb, YO "Benopycckuin rocyapCTBeHHbI 9KOHOMUYECKUIA YHUBEPCUTET".
- MuHck :BIray, 2008-2011. - Y. 1/ [A. B. KoHtox n gp.]. - 2008. - 253 c.
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10 Bbicwaa MaTemMaTukKa : TMpakTUKym Ana  CTYAeHTOB  3KOHOMWYECKUX
crneuuanbHoOCTen BY30B : B 2 4. / MuHWUCTEpPCTBO 06pa3oBaHusi Pecny6/mKu
Benapycb, YO "Benopycckuii rocyaapCTBeHHbIi 3KOHOMUYECKNIA YHUBEPCUTET".
- MuHck B3y, 2008-2011. - 4Y. 2/ [B. B. KocbaHuyk 1 ap.]. - 2011. - 234, [1]
C.

11 'mypmaH, B. E. PyKoBOACTBO K peLleHWMI0 3aja4y Mo Teopun BEPOSTHOCTENR W
MaTeMaTUYeCcKon CTaTUCTUKe : y4ebHOe nocobure aia NpuknagHoro bakanaspuara

019 CTYAEHTOB BbICLUMX YYeOHbIX 3aBefeHWiA BCEX HarpasfeHUn 1
cneuvansHocTein / B. E. TmypmaH. - 11-e uzgaHue. - M.: KOpaiiT, 2020. - 416 c.

12 MuncbMeHHbIW, [, T. C60pHUK 3a4ay Nno BbiCLLen MaTeMaTuke : C KOHTPO/IbHbIMU
paboTtamu : 2 Kypc :yye6Hoe nocobue / [l. T. MucbMeHHbIN. - M.: Alipuc-npecc.
2019.-589 c.

13 VinbnH, B. A. Bbicliad matematumka : y4yebHuk / B. A. UnbuH, A. B. KypkuHa. - 3-
e n3gaHue. - M.: lNpocnekT, 2020. - 176 c.

14 WanknH, A. C. 3agaunm C peleHWsaMU MO BbICLIEA MaTemMaTuKe, Teopuwu
BEPOATHOCTeW, MaTeMaTnyecKoM CTaTUCTUKe, MaTeMaTNYeCcKoMy
nporpammumpoBaHnio : yyeb. nocobue / B. A. WankuH, A. C. LankuH. - M.:
Jawkos n K°, 2015. - 432 c.

15 KyHgblwesa, E. C. MaTematunka: y4yebHuK gns akoHomuctos / E. C. KyHablwesa.
- M.: Jawkos n KO, 2015. - 562 c.

I6Mauyniic, B. B. Bbiclas matematuka: ydyebHoe nocobue ans Bysos / B. B.
Mauynuc. - M.: FOpaiTt, 2016. - 306 c.

17 CO0OpHMK 3afa4 Mo BbICLUEA MaTeMaTUKe : C KOHTPONbHbIMK paboTamu / K. H.
NyHry [n gp.]. - 10-e n3g. - M. : Ainpuc-npecc, 2017- - (Bbicluiee obpa3oBaHue).
- Y. 1 [NlnuHeriHas anrebpa. AHanmMTuyeckas  reometpusi.  OCHOBbI
MaTemaTu4eckoro aHasmsa. KomnnekcHole uncnal. - 2017. - 574, [1] c.

18 CO60pHMK 33fia4 Mo Teopun BEPOATHOCTEN M MaTeMaTUyeCKOW CTaTUCTUKe
nocobue pna  cneuuanbHocten  1-i CTyneHW BbiClero  06pas3oBaHus,
3aKkpensieHHbIX 328 YMO / [T. M. KpuoHocoBa 1 gp.]. - MuHck :BIr'yYWP, 2017. -
67 C.

19 Ay6aToBCcKas, M.B. Teopus BeposiTHOCTeW: y4ebHO-MeTOAMYECKOE nocobue ans
CTYAEHTOB  YUYpPeXAeHWin  BbiCLIEro  ob6pa3oBaHus,  obydarowmuxcs  no
cneyuanbHocTAM | CTyneHuW nony4vyeHus Bbiclero ob6pasoeaHua 1 25 01 01
«3IKOHOMUYecKkaa Teopusa», 125 01 02 «3koHomuKa» / [M.A. [lybatoBckas wu
ap.]; ben. roc. yH-T. - MuHck: BI'Y, 2016. - 125, [1] c.: wn.

20 Maukeswuy, W.T. Bbiclwias matemaTuka: Teopus BepOATHOCTEN U MaTeMaTu4yeckas
cratuctuka: ydyebHuk / .M. Maukesny, T.IM. CBupua. - MuHCK: BbICL. LIKONa,
1993.-269, [1] c.: vn.

21 benbko, V.B. Teopus BepOATHOCTEN U MaTeMaTunyeckas cratucTuka. Mpumepbl v
3agaun / W.B. Benbko, .M. Ceupua. - MuHck: Hooe 3HaHue, 2002.-250, [1] c.:
nn.

22 bapkoBckas, J1.C. Teopus BeposiTHOCTEN. [pakKTUKyM. 2-e 13g., nepepaboTaHHOe
u ponosiHeHHoe / J1.C. bapkosckas, J1.B. CtaHuwesckas, KO.H. Yeptopuukuii; M-
BO obpa3oBaHuA Pecn. benapycb. - MuHck: bI'3Y, 2005. - 142, [1] c.: wn
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NepeyeHb BONPOCOB A/1A NPOBeAEHMNA 3K3aMeHa Mo ANCUUNIINHE
«Bbiclwan matemaTtuka» (1-i cemecTp)
Ansa cneynanbHocTn 6-05-0412-01 «MeHegKMEHT»

1 OcCHOBHbIE NMOHATUSA O BEKTOpax (reomeTpuyeckas WHTepnpetauua: CBOOOAHbIE ©
CBA3aHHbIE BEKTOpbl, MOAY/b, Yron MexXay BeKTopamu, KOJIMHeapHOCTb,
KOMM1aHapHOCTb).

YMHOXEeHMe BeKTopa Ha u1cno, CyMma BEKTOPOB.

3. JInHeiHas  KOMOGWHaLMA  CUCTEMbl  BEKTOPOB. JIMHeHas  3aBUCUMOCTb W
He3aBMCMMOCTb BEKTOPOB. PaHI cMCTeMbl BEKTOPOB. ba3nc. Pa3noxxeHne BeKTopa no
6asucy.

4. MeTopa kKoopaumHaT.  PaccTosHuMe MmexXay [ABYMA TouKamu. [lekapTtoBa cUCTEMa
KOOpAMHaT B MPOCTPAHCTBE.

5. CKansipHOe Npoun3BefleHe BEKTOPOB W €ro CBOMCTBA.

6. OnpegeneHne /NUHEAHOro npocTpaHCcTBa. Pa3MepHOCTb UM 6a3nC  JIMHERHOro
npocTpaHCcTBa. EBKNNA0BO NPOCTPAHCTBO.

7. Matpuuya. OCHOBHbIE onepaunum Hag MaTpuLamu.

8. TpuMeHeHns MaTpuL.

9. OnpegenuTenb maTpuubl. CBONCTBA ONPEAEeNUTENSt U €r0 BbIYUC/IEHME.

HO.MwuHopbl. Anrebpamnyeckue fononHeHus. Teopema Jlannaca.

11.PaHr maTpuLbl U ero HaxoXxaeHue.

12.06paTHas Martpuua u Ccrnocobbl ee HaxoxAeHuA. Teopema CyLeCTBOBaHWUA U
eJMHCTBEHHOCTN 06pPaTHON MaTpuLLbl.

13.CucTeMbl IMHeNHbIX ypaBHeHUIA. OCHOBHbIE MOHATUA. MaTpuyHas opma 3anucu.

14.04HOPOAHbIE  CUCTEMbI  JIMHEMHbLIX  YPaBHEHWA.  YCNOBUA  CYLLECTBOBaHUSA
HEHYNeBOro peLLeHns.

15.MoHATME paclIMpPeHHON MaTpulbl CUCTEMbl ypaBHeHWA. Teopema KpoHekepa-
Kanennu.

16.MeToq 06paTHON MaTPULbl PELLEHNS CUCTEM JIMHENHBIX YPaBHEHUI.

17.MpaBnno Kpamepa peleHns CUCTeM JIMHENHbIX YPaBHEHWA,

18.MeTog Naycca pelleHns CUCTEM NIMHENHbIX YPaBHEHUN.

19.MpUMeHeHNs CUCTEM NINHENHBIX YPaBHEHUI.

20.Pa3ninyHble BUbl YpaBHEHWIA NPSMOIA Ha NIOCKOCTH.

21.Yron mMexay npamMbIMU. Y CNoBusA NapannenbHoCTU U NepneHanKynapHoCT NpsaMbIX.
PaccTosHMe OT TOYKM [0 NPSAMONA.

22.JInHUM BTOPOro nopsgKa. YpaBHEHNE OKPYXHOCTH.

23.0CHOBHbIe 3Tanbl BbIBOAA YPaBHEHMWSA 3/1/1MNca, rmnepbosibl, napabossbl.

24.YpaBHEHNS NI0CKOCTM B MPOCTPAHCTBE. BEKTOp HOpMasw.

25.YpaBHeHNs NpPsiMO B NPOCTpaHCTBe. HanpaBnstowmii BEKTOP.

26.B3anMHoe pacnonoxkeHue AByx NpAMbIX B NPOCTPaHCTBE.

27.B3aiMHOe pacnonoXKeHne ABYX MAOCKOCTeW B MPOCTPaHCTBE.

28.MHOXecTBa M onepauun Hag HUMK. [lekapToBO Npou3BefeHNEe MHOXECTB.
OCHOBHbI€ YNCNOBbLIE MHOXECTBA.

29.0npejeneHne YMCn0BOI nocnefoBaTe/ibHOCTH. Mpeden NocnefoBaTe/IbHOCTY.

N
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30.CBoiicTBa OrpaHMYeHHbIX, MOHOTOHHbIX MOC/ef0BaTeNbHOCTEN. MprMepsl.

31. OCHOBHble CBOMCTBA CXOAALLMXCA NOCNef0BaTe/IbHOCTEN.

32.dyHAaMeHTaNbHble NocnefoBaTe/ibHOCTU. MpuMepbl. KpuTepuin cXoanmocTu.

33.5eCcKOHeYHO Masible U 6eCKOHEYHO 60/bLINe NocneaoBaTe/ibHOCTU. [pumeps.

34.4ucno «e» Kak npegen nocnenoBatesibHOCTU.

35.MNpumeHeHne yncna «e».

36.Cnocobbl  3afaHua  (YHKUWIA OAHOM  BeLLeCTBEHHOW nepeMeHHoW. Ob6nacTb
onpefeneHus.

37.Npauk yHKuMK. CnoxkHble 1 obpaTHble (yHKUMW. apaMeTpuyeckn 3afaHHble
(hyHKLMN,

38.XapaKTepucTmKn noBegeHna PyHKLUMN.

39.Mpepgen pyHKUMN B ToUKe. OQHOCTOPOHHME npesesbl. HenpepblBHOCTb PYHKLUMN.

40. ColicTBa npeaenos yHKLMA. AnemMeHTapHbIe NPUEMbI packpbITUA
HeonpeaeneHHOCTeN.

41. 1Ba 3ameYaTe/ibHbIX npegena.

42.Pa3pbiBHble (PYHKUMW. TUMNbl PaspbIBOB.

43.CBoICTBA HenpepbIBHbIX (yHKUMIA. Teopembl KoLum, BelepLuTtpacca.

44 DYHKUUKM cnpoca U NPesnoXXeHus.

45.0npegeneHme Npov3BOAHOM, ee (PM3NYECKUIA, TeOMETPUUYECKUA U 3KOHOMMYECKUI
CMbIC/IbI.

46.YpaBHEHUS KacaTe/lbHOW 1 HOpMau.

47.04HOCTOPOHHME MPOM3BOAHbIE. Y CNOBME CYLLECTBOBAHUS NPON3BOLHONA.

48.CBA3b MeXy HenpepbIBHOCTHIO U ANPHEepeHLMPYEMOCTbIO PYHKLNNA.

49.5eCKOHeYHO Manble (DYHKUMU M UX CBOMCTBA. Knaccugmkayms 6eCKOHEYHO MasibIX
(hYHKUMIA.

50.0npegeneHue gugdepeHumana GyHKLMKN, ero reoMmeTpuyecknii CMbICI.

51.OcHoBHbIe NpaBuia AngdepeHLManbHOro UCHUCTEHWS.

52.Tabnmua Npon3BOAHbIX OCHOBHbIX 3/IEMEHTAPHbIX PYHKLWIA.

53.AuhhepeHUnpoBaHne CNOXHbIX (YHKUMA. PYHKUUN HECKOIbKUX MepeMeHHbIX
(ocHOBHble mnoHATMA). [lpegen M HEnpepbIBHOCTb (PYHKLMM  HECKONbKUX
nepemMeHHbIX.

54.YacTHble Npon3BOAHbIe (DYHKLMM HECKONIbKUX MEPeMEHHbIX.

55.MonHbIn gnddepeHunan PyHKLUMN HECKONbKMX MEPEMEHHbLIX U ero NpUMeHeHue B
MPUBAVKEHHBIX BbIUNCIEHUAX.

56.OKCTpeMYMbl  (PYHKUUN  HECKO/IbKUX  NepeMeHHbIX. HeobxoguMmble  yCnoBus
aKCTpeMyma. [ocTaTOuHOe YCNOBUE IKCTPEMYMA (DYHKLMW LBYX NEPEMEHHbIX.

57.MoHATME 06 amnunpuyeckux opmynax. Mogbop napameTpoB METOLOM HaMMEHbLLMNX
KBaZpaToB. BbipaBHMBaHWe No NpsAMoii, napabore.

58.0npeseneHne nepBoobpasHon (yHKUUM N HeonpeaenieHHoro uHTterpana. CBOMCTBa
HeonpeAeneHHOro nHTerpana. Tabnmua OCHOBHbIX MHTErPasos.

59.3ameHa nepemeHHOM (NOLCTAHOBKA) B HEONpPeLe/leHHOM UHTEerpase.

60./HTerpnposaHme Mo YacTaM B HEOMPEAENEHHOM UHTErpane.

61./HTerpMpoBaHe HEKOTOPBIX BblPaXKeHWI, COAepXKalLMX KBaapaTHbIN TpexusieH.

62.VIHTerpmpoBaHune paumoHanbHbIX QYHKLUMIA.
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63.3afa4ya 0 n/owWagn KpUBOAUHENHOW Tpaneuuun. OnpegeneHve OrnpeLeneHHOro
NHTEerpana.

64.CBoiicTBa ONpeAeIeHHOro UHTerpana.

65.TeopemMa 0 NPOM3BOAHOW MHTerpasa ¢ NepemMeHHbIM BEPXHUM npegenoM. dopmyna
HbtoToHa-J1einbHuMLa.

66.TeopemMa 0 cpegHeM 3HAYeHWUM ONpefeneHHOro wHrterpana. [lpunoXeHua B
3KOHOMMUKE.

67.3aMeHa NepeMeHHOM 1 MHTerpupoBaHue No YacTsM B OrpeaeneHHOM UHTerpase.

68.eoMeTpUYECKME MPUNOXKEHMSA OMpedeneHHOro uHTerpana. llnowaab MAOCKON
(urypbl. O6bem Tena BpaLLeHus.

69.HecobCcTBEHHbIE MHTErpasibl C 6ECKOHEYHbIMW NpPeLenaMu MHTErpupoBaHus.

70.Heco6CTBEHHbIE UHTErpasibl OT HEOrPaHNYEHHbIX PYHKLWIA.

71. AndppepeHunanbHble ypaBHEHMSA NepBoro nopsagka. 3agava Kowmn. O6uiee n yacTHoe
peLLeHme.

72. 0udepeHunansHble  ypaBHEHWA  NEpBOro  Mopsgka C  pasfensroLlunumucs
nepemMeHHbIMU.

73.JInHeliHble fuhhepeHUnanbHble ypaBHEHNA NepBoro nopsjka.

74.JInHeiHble auddepeHUManbHble ypaBHEHWUS BTOPOro nopsgka € MNOCTOSAHHbIMU
KoathuumeHTamu. 3agava Kown. O6LLee 1 4acTHOE peLLeHme.

75.PelleHe  NIMHENHbIX OAHOPOAHbLIX  AMM(epeHLManbHbIX  ypaBHEHWA BTOPOro
nopsagka ¢ NoCTOAHHbIMU KO3((ULMEHTAMMU.

76.PelleHne NNHERHbIX HeOAHOPOAHbIX AnddepeHLmanbHbIX YpaBHEHUA BTOPOro
nopagKa ¢ MOCTOSAHHLIMU KO3(MULIMEHTAMU.

77.4ncnosble pagbl. CxoanMocTb pafa. beckoHeyHas reomeTpuyeckasa nporpeccus.

78.CBoilcTBa  CXOopAawWmMxcs psgos.  Heobxogmmoe ycnoBuMe  CXOAMMOCTU  pafa.
FapMOHMYEeCKNI pag. eoMeTpUYECKnin psga.

79.TNpuU3HaK cpaBHeHUA pALOB C MOMOXUTENbHbIMU 4YneHamMu. [NpuU3HaK cpaBHEHUA B
npesensHOn hopme.

80.MpwusHakn Oanambepa n Kowm gns pagos € NOMOXKUTENIbHbIMU Y/leHAMMW.

81./HTerpasibHbll - MPU3HaK CXOAUMOCTU PALOB C  MOMOXKMUTE/IbHBIMU  YJIEHAMU.
OG6O06LLEHHbIN rapMOHUYECKUIA pAL.

82.3HakonepeMeHHbIe psAabl. Teopema Kowmn. A6CONKOTHaA U YCI0BHAA CXOAMMOCTb.

83.3Hakouepeaytowmecs psgbl. MpusHak SleinbHmua.

84.CteneHHble pagbl. VIHTepBan v 06n1acTb CXOAMMOCTM CTENEHHOro psAga. Teopema
Abens.

85.Paabl Teitnopa n MaknopeHa. OCTaTOUHbIN YeH paja.

86. AndpepeHumnpoBaHe N NHTErpupoBaHne CTeneHHbIX PAL0B.
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MepeyveHb BOMNPOCOB AN NPOBeAeHNS 3K3aMeHa Mo ANCUUNANHE
«BbicWwaa maTemaTtuka» (2-i1 cemecTp)
ANA cneunanbHOCcTU 6-05-0412-01 «MeHe>KMEHT»

1. Knaccuyeckoe ornpefeneHve BepoOATHOCTA 1 ee CBOMCTBA.

2. CTatucTuyeckoe onpeneneHne BepoATHOCTMW.

3. Teopema CNOXeHWS BepOATHOCTE [N HECOBMECTHbIX COObITUA U  ee

cneacTeus.
Teopema C/IOXXeHUSA BEPOSATHOCTEN 4151 COBMECTHbIX COObITUIA.
OnpejeneHne yCNoBHOM BEPOATHOCTW. TeopeMa YMHOXeHNS BePOATHOCTEN.
dopmyna NoSHOIN BEPOATHOCTM U hopmyna baieca.
[MoBTOpHbIE HE3aBUCUMbIE UCNbITaHUA. PopMyna bepHynnu.
JlokanbHada n nHTerpanbHaa Teopema Jlannaca.
[uncKpeTHasa cnyyainHas BeNIMUNHA, ee 3aKOH pacrpegeneHus.

10. Cymma K npou3BefeHue Ccry4valiHbIX BeNMYMH. HesaBuUCUMbIE CllyYaiHble
BEe/INYUHBI.

11. Marematnyeckoe oxugaHue ACB, ero cBOINCTBa U BEPOATHOCTHbIN CMbICT.

12.  Aucnepcus ACB, ee cMbIC/ 1 CBOWCTBA.

13. BuHOMManbHOe pacnpeseneHue.

14. PacnpegeneHue NyaccoHa.

15.  ®yHKUWA pacnpefeneHns cy4yainHon Be/IMYMHbI, ee CBOMCTBA.

16. OnpefeneHve HenpepbiBHON Cy4alHON BefMUMHBI. TNOTHOCTL BEPOATHOCTM
C/lyYaiiHO BENTMUYNHBI, e CBOMCTBA.

17. PaBHOMepHOe pacnpefeneHue.

18. TNlokasatenbHoe pacnpefeneHue.

19. HopmanbHoe pacnpegeneHue.

20. Uucnosble XxapaKTepUCTUKM HEMPePbIBHbLIX Cy4YalHbIX BENYNH.

21. PacnpepeneHue xun-ksagpart, CtoiofeHTa n ®uwepa-CHegekopa.

22. HepaBeHcTBa MapkoBa 1 YebblLwesa.

23. Teopema YebbiweBa. 3akKoH 601bLIMX Yncen B hopme YebbllLeBa.

24. Teopema bepHynnun. 3akoH 60nbLINX Yncen B hopme bepHynnu.

25. Teopema Jl1anyHoBa.

26. TeHepanbHas WM BbIGOPOYHass COBOKYMHOCTb. BapuaumoHHbIn pag. onuroH
4acToT.

27. VHTepBa/ibHbI BapuaLMOHHbIV pag. FucTorpamma 4acTtoT 1 YacTOCTEN.

28. YucnoBble XapaKTEPUCTUKN BapnaLMOHHbIX PAA0B (CpPefHWE BENNYMHDI).

29. [lokasatenn Bapualun BapnaLMOHHbIX PAaoB.

30. TloHATME  TOYe4yHOW  OueHKW.  HecmewleHHOCTb,  3P(EKTUBHOCTL U
COCTOATE/IbHOCTb TOYEYHbIX OLEHOK.

31. HecwmeleHHas 1 cOCTOATENbHAsA OLEHKa reHepanbHOW cpegHelt (MOBTOPHAasA U
becrnoBTOpHas BbIGOPKN).

32. HecwmelleHHas 1 cocToATeNbHas OLEeHKa reHepanbHOM gucnepcun.

33. HecmelleHHas 1 cocToATeNbHaA OLUEHKa reHepanbHOW LONN.

©oo N oA~
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34. WHTepBanbHOE  OLEHMBaHME napamMeTpoB  pacnpegeneHuii.  Mony4veHue
[AOBEPUTENLHOIO MHTEpPBaNa AN reHepasbHON cpeiHe.

35. VIHTepBasbHOE  OLUEHMBaHWe MNapaMeTpPoB  pacnpefdeneHnii.  [lonyyeHue
[OBEPUTENbHOrO MHTEpPBaa AN reHepasbHon AoNu.

36. ®YHKLUMOHa/NbHAaaA W CTaTUCTUYecKasd 3aBUCUMOCTU. YpaBHEHWE perpeccumw.
OCHOBHbIe 3aa4n KOPPENALNOHHOIO N perpeccMoHHOro aHamsa.

37. Bbl60pOYHbIA KOIDPULNEHT NMHEAHON Koppensuun. Ero ceoicTsa.

38. BbIBO4 ypaBHEHUs NPAMON perpeccum MeTOAOM HaMMeHbLUMX KBajpaToB.
[MpoBepKa 3HaYMMOCTN YpaBHEHWNS perpeccun.

39. MHOXeCTBEHHbIN KOPPeNsUMOHHbIA aHan3. MHOXECTBEHHbIN KO3I(PPUUNEHT
Koppensauuu n getepMuHaumnmn. YactHble KO3(ULMEHTbI KOPPENAaLuun.

40. YpaBHEHME MHOXECTBEHHOW perpeccuu, NpoBepKa ero 3Ha4MMoCTH.,

41. TlpoBepka CTaTUCTUYeCKUX runoTe3. Hynesas WM anbTepHATMBHAA TrUMOTE3bI.
OwmnbKN nepsoro n BTOPOro poga. O6Was cxema MPOBEPKU CTaTUCTUYECKOM
rmnoTessbl.

42. TlpoBepKa rvnoTesbl 0 3HaAYeHMU HEW3BECTHOI0 MaTemMaTU4YecKoro OXXuaaHwus
Mpy N3BECTHOM M HEW3BECTHOW AUCMEPCUN.

43. TlpoBepka runoTesbl O PpaBeHCTBE  [AWCMEPCUIA  [ABYX  TeHepasibHbIX
COBOKYIHOCTEN.

44. TlpoBepKa rmnoTtesbl 0 PaBeHCTBE reHepasibHbIX CPeAHUX ABYX COBOKYMHOCTEMN
MPU N3BECTHbIX AMUCNEPCUAX N MPU HEU3BECTHbLIX, HO PaBHbIX.

45.  Kputepuin xu-kagpaT MNMupcoHa.

46. TlpefMeT M 33jayM MaTeMaTmyeckKoro nporpaMmMmpoBaHns. SKOHOMUYECKME
npumMepsl. MNocTaHoBKa 06LLel 3agaum MIT.

47. 3apgaya JIM n pasnuyHble opmbl ee MaT. 3anucu (o6Liad, KaHOHMYecKas,
cuMMeTpuYHas). MpeobpasoBaHue ogHON opMbl 3anucu /11 B apyryto.

48. TeomeTpuyeckas WHTeprnpeTauma LeNeBon QyHKUMM W orpaHndeHuin 3J101.
CeomeTpuyeckan hopmynuposka 3/111.

49. Tpaduuecknii meTog pelexus 3/1I1.

50. OnopHble nnaHbl 3/11. CooTBeTCTBME MEXAY OMOPHLIMW NaaHaMn WU
BEpLUMHaMN

51. MHOrorpaHHuKa niaHos.

52. OcHoBHaa Teopema JIM. MpuHUMNuansHaa cxema pewieHua 3J1M1, BbiTekaroLwas
3 3TOW TEOPEMBI.

53. CumnnekcHbld MeTog peweHus 3/, O6was unaes CUMMIEKC-MeToda.
["eoMeTpuyecKas UanocTpayus.

54. Tlpu3Hak onTMManbHOCTK onopHoro nnaHa 3/1M1.

55. HaxoxpgeHue HayanbHOro onopHoro nnaHa 3/1M1.

56. HaxoxgeHue onTMManbHOro onopHoro nnaHa 3/1r1.

57. Tlpu3HaK HeorpaHM4YeHHOCTW LeNeBOA (YHKLMM Ha MHOXECTBE M/1IaHOB U
reoMeTpuyeckas UAnCTpauuns.

58. TMpu3Hak 6eCKOHEYHOCTM MHOXeCTBa ONTUMasIbHbIX NIaHOB (a/1bTEPHATUBHbINA
ONTUMYM) N reoMeTpuYecKas UIKCTpayms.

59. Tlpu3Hak HepaspewmmocTtn 3J111T n reomeTpuyeckas NNIKCTpaLuS.

60. ANropuTM CUMMIEKC-MeToza.
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61. TloHATMe ABOWMCTBEHHOCTWU B JIM. CUMMETPUYHbIE ABOMNCTBEHHbIE 3adayn U KX
39KOHOMWYeCKasi MHTepnpeTayms. [BONCTBEHHbIE OLEHKM.

62. HecummeTpu4yHble ABOMNCTBEHHbIE 3adayun. CBs3W MeXAy 3nemeHTamun mogenei
3ala4 ABONCTBEHHOW napbl. COOTBETCTBUE MEXAY NepemMeHHbIMU [BONCTBEHHbIX
3aiay (4BOMCTBEHHbIE NMepPeMEHHbIE).

63. Teopema [ABOWCTBEHHOCTM (OCHOBHasi TeopemMa [BOMCTBEHHOCTM) WK ee
39KOHOMMYECKaS NHTepnpeTaLms. HaxoxaeHue ONTUMAbHOIO nnaHa
[BOVCTBEHHOI 3a7a4u Mo PeLLeHnto NPSAMOiA.

64. Teopema 06 OLEHKaX U ee 3KOHOMUYECKaa UHTeprpeTauns.

65. CBoiCTBa [BOMCTBEHHbLIX, OMEHOK W WX MPUMEHeHWe MpWU aHanu3e peLleHus
301.

66. dopMynMpoBKa W MaTeMaTMyeckas MOJeNb TPaAHCMOPTHOW 3adaynm Mo
KpuTeputo ctoumoctu.. OcobeHHoCTN mogenu Kak 3/1MM1.

67. TpaHcnopTHas 3aJayva C OTKPbITOM W 3aKpbITO Mofensto. lMpeobpasoBaHue
OTKPbLITOM MOAE/IN B 3aKPbITYHO.

68. Ycnosme paspewiMMOCTU TPaHCMOPTHOM 3afayn. YCNoBuA LEeNOYUC/IEHHOCTHU
ONTUMaNLHOTrO M/aHa.

69. Teopema 0 paHre MaTpuubl CUCTEMbl OrpaHMUUTENIbHbIX  YpPaBHEHWIA
TPaHCMOPTHOW 3aayn 1 ee NPUKNaLHOEe 3HaYeHwe.

70. Uwuknbl B TpaHCNOpTHOW Tabnuue. CBOCTBA LMK/IOB.

71. Cnocobbl MOCTPOEHMSA Ha4yanbHOrO0 OMOPHOr0 MaaHa TPaHCMOPTHON 3ajayn
(ceBepo-3anagHoOro yrna, HauMeHbLUEro 3/ieMeHTa. dorens).

72. Tpoueagypa npeo6pa3oBaHMsA OMOPHOrO MnaaHa TPaHCMOPTHOWM 3afayn B HOBbIi
OMOPHbIV NNaH.

73. OueHka (xapakTepucTuKa) CBOOOLHOM K/EeTKM TPaHCMOPTHOW Tabnuubl, ee
BbIYMCIEHNE N SKOHOMUYECKWNIA CMbIC.

74. TlpusHak  ONTUMa/IbHOCTM  OMOPHOrO  MNjaHa  TPaHCMNOPTHOW  3afjauyw.
HeeANHCTBEHHOCTbL ONTUMAILHOIO M/1aHa.

75.  TloTeHUManbl NOCTaBLLMKOB 1 MOTPEOUTENEI N NX BbIYUCTIEHNME.

76. CBA3b MeXAyY OLeHKaMun CBOOOAHbIX K/IETOK M NOTeHUManamm.

/7. AnNroputm metoja noTeHLNanos.

78. OCHOBHO€ HepaBeHCTBO TeOPWUN ABONCTBEHHOCTMN.

79. TeopeMa CyLLeCTBOBaHUS ONTUMasIbHbLIX NaHOB Mapbl ABOMCTBEHHbIX 3a4ay.

80. [lMepBas TeopeMa TeOPUN [ABONCTBEHHOCTMW.

8l. BTOpas Teopema Teopun ABOMCTBEHHOCTMN.

82. 3DKOHOMETPUYECKMI CMbIC/T [ABOMCTBEHHOW OLEHKW. VIHTepBan YCTOMUYMBOCTHU
[BONCTBEHHbIX OLEHOK.

83. TeopeMma 0 CyLLeCTBOBaHMM NjiaHa TPAHCMNOPTHOW 3afauu.

84. Teopema 0 paHre MaTpuLbl TPAHCNOPTHOW 3adauun.

85. ANroput™M MNOCTPOEHUA OMOPHOro MjaHa Ccumniekc-mMetTogom. [lpuBecTu
npumep.

86. ANroputM NOCTPOEHUS OMTMMA/IBHOrO MjaHa CUMMIeKc-MeTogoM. [pusecTn
npumep.

87. Teopema 0 Bbl6bope paspeLlaloOero 3femMeHTa 3afayn, pellaemMont CUMMIIEKC-
MeTOZO0M.
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88. Teopema 06 oNTMManbLHOM MaHe 3afa4ve, peLlaeMoin CUMMNIEKC-MEeTOLOM.

89. BbIpoXAeHHOCTb M ee YyCTpaHeHVWe TMNpWU  pelleHun 3agayvy  CUMMIEKCHbIM
METOLOM.

90. Cnyyvail 6ecuUMCNeHHOro MHOXeCTBa OMNTUMabHbIX MaHOB. ["eomMeTpuyeckas
nnacTpaymns.

91. Cnyyaili HeOrpaHWYeHHOCTW UeNeBOM (YHKUUM HA MHOXECTBE [OMYCTUMbIX
NnnaHoB 3ajay, peLaemMblX CUMMIEKCHbIM METOLOM.

92. TlocTaHOBKAa M maTemaTuyeckas MoAefb 3aA4ayn LeI0YNCNEHHOIO JIMHEHOrO
nporpaMMmpoBaHus. Vaea pelleHWs 3agayv  MeTO4OM  OTCEeYeHWA W ero
reoMeTpuyeckas UNICTpayms.

93. MeTtog FoMopwu peleHmns NOMHOCTLIO LenoyuncieHHon 3agayum Jrl.

94. MeTo[ BeTBEW W rpaHunL, peLleHns LeNoYmCceHHbIX 3agay.

95. TloHATWE O JMHAMWUYECKOM NporpaMMupoBaHun. OCO6eHHOCTY peLleHns 3asau.
MpuHUMN onTUManLHOCTN BennmaHa.

96. 3apgaya 0 BbIOOpe KpaTyanllero Nyt Ha CEeTW LOPOr W peLleHWe ee MeTOLOM
AVHaMMYeCcKOro nporpaMmmmpoBaHums.

97. TMocTaHoBKa 3agayv HJIM. MoHATNE BbIMYKNOW U BOTHYTOW (YHKLUN

98. [pamuecknii meTof peLueHus 3agay HMM.

99. 'MerTop JlarpaH>a peLueHusa 3agay H/T.

100. ['pagueHTHbIV MeTof pelueHns 3aga4y HIIM.
101. MeTof MCKYCCTBEHHOrO 6a3unca peLleHmns 3afad IMHEMHOIo NPOrpaMmmMnpoBaHns
CUMIMJIEKCHbIM MeTOZOM.

CoKpalLleHus:

JIM - NUHeinHOe NporpaMMMpoBaHmne

MIT - maTemaTuyeckoe nporpaMMmpoBaHme
3/1M - 3agayva NMMHERHOro NPorpaMMMpoBaHNS
H/1M - HenuHeiHOe NporpaMMMUpoBaHue
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[NepeyeHb BOMPOCOB AN MPOBefeHUNA 3K3aMeHa Mo gUcLUunanHe
«Bbicwan matematuka» (1-i1 cemecTp)
ANna cneynanbHocTy 6-05-0412-02 «busHec-agMUHUCTPUPOBaHME»

1 OCHOBHbIe MOHATUA 0 BEKTOpax (reomeTpuyeckas MHTepnpetauua: cBoOOAHbIE
W CBfi3aHHble BEKTOPbI, MOAY/b, Yrofl MeXay BeKTopaMu, KOJ/IMHeapHOCTb,
KOMM/IAHAPHOCTb).

2. YMHOXeHWe BEKTOPa Ha YMC/0, CyMMa BEKTOPOB.

3. NnHeliHas KOMOMHALMSA CUCTEMbl BEKTOPOB. JIMHeiHas 3aBUCMMOCTb WU
He3aBMCMMOCTb BEKTOPOB. PaHr cucTtembl BEKTOPOB. basuc. Pa3noxkeHne BeKTopa Mo
6asucy.

4, MeTo/f KOOpAMHAT. PaccTosiHMe Mexay ABYMsi Toukamu. [lekapToBa cucTema
KOOpAMHAT B MPOCTPaHCTBE.

5. CKanspHoe Npou3BeAeHe BEKTOPOB 1 ero CBOICTBA.

6. OnpeaeneHve NWUHeRHOro MNPOCTPaAHCTBA. Pa3MepHOCTb W 6asnc NMHEHOro

MPOCTPaHCTBa. EBknngoBso MPOCTPaHCTBO.

7. MaTpuua. OCHOBHbIe onepauumn Hag MaTpuLamu.
8. [MpmMeHeHna maTpul,.
9. OnpepgenuTenb MaTpuLbl. CBOMCTBA ONPeAenTeNs U ero BblUMC/IEHNE.
10. MwuHopbl. Anrebpanyeckue fonosnHeHusa. Teopema Slannaca.
11. PaHr matpuubl 1N ero HaxoXzaeHue.
12. Ob6paTtHaa matpuua M Crnocobbl ee HaxoXaeHWs. Teopema CyLLECTBOBAHUA U
eIMHCTBEHHOCTM 06paTHOW MaTPULLbI.
13. CuCTeMbl JINHENHbIX YypaBHEHU. OCHOBHble MOHATUA. MartpuyHas ¢opma
3anucu.
14. OfHOpPOAHblE CUCTEMbI JIMHEAHbIX YPaBHEHWA. YCNOBUA CYyLLECTBOBAHUA
HeHY/NIeBOro peLleHuns.
15. [MOoHATME pacLUMPEHHOW MaTpuLbl CUCTEMbI ypaBHEHMIA. Teopema KpoHekepa-
Kanennw.
16. MeTog, 06paTHOM MaTpULLbl PELLUEHUS CUCTEM JIMHEWHBIX YPaBHEHUI.
17. MpaBuio Kpamepa peLleHns CUCTEM JIMHENHbBIX YPaBHEHUM.
18. MeTopg Maycca pelleHns CUCTEM JIMHEMHBIX YPaBHEHWA,
19. MpUMEeHeHNA CUCTEM TMHENHbIX YPaBHEHWIA.
20. Pa3ninyHble BUAbI YPaBHEHWNI NPSAMOIA Ha NIOCKOCTMU.
21. Yron mexagy npamMbIMWA. YCNoBuA nNapannenbHOCTU U NepneHauKynspHOCTU
NpAMbIX. PaccTosiHMe OT TOUYKM A0 MPAMONA.
22. JlvHnn BTOpPOro nopsaka. YpaBHEHME OKPY>XXHOCTW.
23. OCHOBHbIe 3Tanbl BbIBOAA YpaBHeHNA 3finnca, rmnep6bosibl, napadbosnsoi.
24. YpaBHeHMA NI0CKOCTU B NPOCTpaHCTBe. BekTop HopmMann.
25. YpaBHEHUS NPAMON B MPOCTpaHCTBe. Hanpasnstowmii BeKTOp.
26. B3anMHoe pacnonoxeHue aByx npsMbIX B NPOCTPaHCTBE.
27. B3anMHOe pacnonoXkeHue AByX Ni0CKOCTEN B MPOCTPaHCTBE.
28. MHoXecTBa M onepaunn Hag HUMK. [leKapToBO Mpou3BedeHMe MHOXECTB.

OCHOBHbIe YNC/I0BbIE MHOXECTBA.
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29. OnpejeneHne YACNOBOKM NocnefoBatesibHOCTU. Mpeaen nocnefoBaTe/IbHOCTY.

30. CBOiACTBa OrpaHNYeHHbIX, MOHOTOHHbIX MOC/IeA0BaTeNbHOCTEN. [pruMepb!.

31. OCHOBHbI€ CBOMCTBA CXOAALLMXCS NOCNef0BaTEIbHOCTEN.

32. ®PyHAamMeHTabHbIE MOCNeA0BaTe/IbHOCTU. MpuMepbl. Kpntepuin cxoammocTu.

33. BeckoHeuyHO masible u 6eCKOHeYHO 60nbLUMe nocnefoBarebHOCTU. [NpumMepsl.

34. Uucno «e» Kak npegen nocnefoBaTeslbHOCTH.

35. [MpMeHeHne yncna «e».

36. Cnocobbl 3afaHns (YHKUWA OAHOW BeLLEeCTBEHHOW MnepeMeHHON. O6nacTb
onpeaeneHus.

37. padmk  yHKUMKW. CnoxHble W o06paTHble (YHKUMKW. [lapameTpuyeckm
3aflaHHble yHKUNN.

38. XapakTepuUCTUKN NOBeAeHUA (DYHKLUNN.

39. Mpegen QyHKuMn B TO4yke. OAHOCTOPOHHWE npeaenbl. HenpepbiBHOCTb
hyHKLUMN.

40. CsoilcTBa  npefenoB  (MYHKUWMWA.  DnemMeHTapHble  MPUeMbl  PacKpbITUA
HeonpeAeneHHOCTeN.

41. [Ba 3aMeyatenibHbIX npeaena.

42. Pa3pbiBHblE PYHKUMUW. TUMbl Pa3pbIBOB.

43, CBoMCTBa HEMpepbIBHbIX PYHKLMIA. TeopeMbl Kowwn, BelepLutpacca.

44, @yHKUNKN cnpoca 1 NpeanoXKeHNns.

45. OnpegeneHne  NPOM3BOLHON, ee  (PM3NYECKMIA,  FeOMETPUYECKUA U
39KOHOMUWYECKNIA CMbICTb.

46. YpaBHEHUS KacaTe/lbHOM U HOPMasIN.

47. OZHOCTOPOHHME NPOU3BOAHbIE. Y C/OBME CYLLLeCTBOBaHWSA NMPOM3BOAHOMN.

48. CBsI3b MeX/AY HENPEPbIBHOCTHIO U AUD(EePEHLMPYEMOCTHIO PYHKLNIA.

49, BeckoHeYHO Masible (PYHKUMM M MX cBoMCTBa. Knaccugmkaums 6eCKOHeYyHo
MasibIX (YHKLWIA.

50. OnpepeneHune auddepeHumana GyHKUAN, €ro reOMeTPUYECKUIA CMbICT.

51. OCHOBHbIe npasuia gnghepeHLMansHOro NCYUCTEHNS.

52. Tabnuua Npon3BoAHbIX OCHOBHbIX 3/1leMEHTapPHbIX PYHKLWIA.
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[MNepeyeHb BOMPOCOB 417 NPOBeAEHNA 3a4eTa Mo AUCLUMINHE
«BbIclaa matemMaTnka» (2- cemecTp)
ANAa cneymanbHocTn 6-05-0412-02 «busHec-agMUHUCTPUPOBaHME»

®PYHKUMM  HECKONIbKMX  NepemMeHHbIX (OCHOBHble noOHATUS). [pegen u
HeNpPepbIBHOCTb  PYHKLUUN HECKObKUX NEPEMEHHbIX.

YacTHble NPON3BOAHbIE (DYHKLMW HECKONbKUX MEPeMEHHbIX.

MonHbIA anddepeHuman GyHKLMN HECKOIbKMUX MEPEMEHHBIX U ero NpUMeHeHune
B NPUBANXEHHbIX BbIYNC/EHUSIX.

IKCTPEMYMbl  (DYHKLMM HECKONbKUX MNepeMeHHbIX. HeobxoAumble YCMOBUSA
aKCTpemyMa. [locTaTouyHOE YC/I0BME 3KCTPEMYMa PYHKLUUN ABYX MEPEMEHHbIX.
MoHATME 06 a3mnupuyeckux ¢opmynax. [logbop napameTpoB METOLOM
HavMeHbLINX KBaApaToB. BbipaBHMBaHWe MO NPAMONA, napabone.

OnpegeneHne nepBoo6pasHOM  (DYHKUMW W HeonpefeneHHOro WHTerpana.
CBoiCTBa HeonpeaeneHHOro nHTerpana. Tabnmua OCHOBHbLIX UHTErPasioB.
3ameHa nepeMeHHoi (NocTaHOBKa) B HEOMpeaeNeHHOM UHTerparne.
NHTerpnpoBaHue no 4acTaM B HEONpPeLeNeHHOM UHTerpare.

NHTerpmpoBaHne HEKOTOPBIX BbIPAXXEHWI, COAePXKaLLMX KBaAPaTHbIA TPEXUEH.
NHTerpmpoBaHue paumoHaibHbIX QYHKLNUNA.

3afjaya 0 nnowagy KpuBO/IWHENHOW Tpaneuun. OnpegeneHve ONpeLesieHHOro
UHTEerpana.

CBolicTBa OnpejeeHHOro nHTerpana.

Teopema 0 MPOM3BOAHOW WHTerpasia C MEPEMEHHbIM BEPXHUM TpPeLesioMm.
dopmyna HeloToHa-/1ebHuLA.

TeopemMa O CpefjHEM 3HAYeHUW OMpefefieHHOro WuHTerpana. [punoxeHns B
3KOHOMMUKE.

3aMeHa NnepeMeHHOW 1 UHTErpMpoBaHmMe Nno YacTsM B OnpefeeHHOM UHTerpase.
CeomeTpryecKne MPUNOXKEHNSA onpeaeneHHOro mHTerpana. nowaabs naockoun
(purypbl. O6beM Tena BpaLleHus.

Heco6CTBEHHbIE MHTErpasibl C 6ECKOHEUYHbIMY MPefenamMmm MHTErpupoBaHus.
Heco6CTBEHHbIE MHTErpasbl OT HEOrPaHNUYEHHbIX (DYHKLMA.
OnddepeHumnansbHble ypaBHEHUS MepBoro nopsigka. 3agada Kowwn. Obulee u
4aCTHOe peLleHue.

OndepeHumanbHble  ypaBHEHWS MepBOro  Mopsigka C  pasgensowmmmncs
nepemMeHHbIMMU.

NnHeliHble anddepeHLmnanbHble ypaBHEHUS NepBoro nopsgka.

NnHeliHble anddepeHumanbHble YpaBHEHUS BTOPOro Mopsfka C MOCTOSHHbIMU
KoathuumeHTamm. 3agada Kown. O6LLee N YaCTHOE peLLeHue.

PelleHne NNHENHbIX OAHOPOAHLIX AUDdepPeHUNanbHbIX YpaBHEHMIA BTOPOro
nopsgka ¢ NOCTOAHHbIMU KO3(h(ULMEHTaMK.

PelleHne NMHENHbIX HEeOAHOPOAHbLIX AngdepeHUMaNbHbIX YpaBHEHUIA BTOPOro
nopsgKa ¢ NOCTOAHHLIMU KO3(ULMeHTaMK.

Uncnosble pagbl. CXxoanumocTb psaga. beckoHeuHas reomeTpuyeckas nporpeccus.
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CBoicTBa cCxXofdaWmMxcs psagos. Heobxogumoe ycroBuMe CXOAMMOCTU  psaja.
FapMOHMYecKnii pag. FeoMeTpuYecknii psga.

[Mpun3HaK cpaBHEHUA PALOB C MNOMOXUTENbHLIMW YfieHamW. TpuU3HaK cpaBHEHMUA B
npeaensHoin gopme.

Mpu3Hakn Oanambepa v Kowwu ansg pagos ¢ NONOXKUTENbHBIMU YEHAMN.
WHTerpanbHbli NPU3HaK CXOLMMOCTM PSALOB C MOSMIOXUTENbHBIMU  YleHaMW.
O606LLEeHHbIA TapMOHUYECKNIA P,

3HakonepemeHHble pagbl.  Teopema Kowwn. A6coNOTHas U YC/IOBHaA
CXOAMMOCTb.

3HakouepeaytoLmnecs paabl. MpusHak SleinbHuua.

CreneHHble pAgbl. HTepBan 1 06/1acTb CXOAUMOCTY CTEMEHHOrO paja. Teopema
Abens.

Pagbl Telinopa n MaknopeHa. OCTaTOUHbIN YieH psga.

AndepeHLMpoBaHNE U MHTErPUPOBaHME CTENEHHbIX PALOB.
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[NepeyeHb BOMNPOCOB A/19 NPOBeAeHNA 3K3aMeHa
no AncumninHe «Bbicwas matemaTuka» (3-i ceMecTp)
ANa cneymanbHocTn 6-05-0412-02 «busHec-agMHUCTPUPOBaHUE»

MpeameT TeOpUM BEPOSTHOCTEN.

CnyyaiiHble cobblTua. Knaccugukaumns cobbITUiA.

Onepauuu Hag cobbiTuaMKU. MPOTUBOMONOXKHOE COObITHE.

MonHas rpynna cobbITUNA.

Knaccuyeckoe onpefeneHvie BEPOATHOCTU COObITUN.

CTaTnCTMYeCcKoe ornpeseneHne BepoATHOCTU COBLITUIA.

CeoMeTpuYyecKoe onpegeneHne BePOSATHOCTM COObITUIA.

OCHOBHble KOMOMHATOPHbIE KOH(MIypaLmmn (nepectaHOBKKU, pasMeLLeHuns 1
coyeTaHus).

OCHOBHOW NPUHLMN KOMOVMHATOPUKW.

BepoATHOCTb CyMMbI COOBITHIA.

BepoATHOCTL MPOTUBOMOMOXKHOIO COObITHS.

3aBUCUMbIE M He3aBUCKMMble  COObITUSA.  YC/MIOBHas  BEPOATHOCTb.
BepoATHOCTb NpPOM3BeLeHNS COObITUIA.

BepoATHOCTU AN NOHOW TPYNMbl COBLITUIA.

FnnoTesbl. ®opmyna NOHON BEPOATHOCTU.

dopmyna balieca.

Cxema NoBTOPHbIX UCNbITaHWUA. Popmyna BepHyniu.

HanBepoaTHeliLlee YACN0 HACTYMNEHUS COObITUN.

JlokanbHaa v nHTerpanbHasa Teopemsl Jlannaca.

CnyuyaiiHble Benn4YmHbl (CB). OCHOBHbIE MOHATUA.

Pag pacnpegeneHns GUCKPETHON CyYaliHOW BeJIMYUHBDI.

DYHKUMA pacnpeseneHns 1 ee CBOWCTBA.

[MNOTHOCTb pacnpefeneHns HENPepbIBHON CMy4yallHOM BENNYUHLI U ee
CBOMCTBA.

®opMy/ibl BEPOATHOCTU MONagaHua CyvyarliHOW BeNMYMHBI B 3afaHHbIN
NHTepBaJ.

MaTemaT4eCKoe OXnhaHue 1 ero CBONCTBA.

[uncnepcus n ee CBOWCTBA.

CpefHee KBafpaTW4yHOe OTKNOHeHWe. VIHTepBan pasbpoca C/y4ainHoin
BE/IMYNHBI OTHOCUTE/IbHO MAaTEMaTUYECKOT0 OXNAaHNA.

HauyanbHble N UeHTpasibHble MOMEHTHI.

BMHOMUManbLHoe pacnpefeneHune, ero YACN0BbIe XapaKTepUCTUKMN.
PaBHOMepHOe pacrnpeeneHune, YNCN0Bble XapaKTepUCcTUKN.

[MokasaTenbHOe pacnpejenieHne, YACNOBbIE XapaKTEPUCTUKMN.

HopmanbHoe pacnpegeneHue. Kpusas [Maycca. YncnoBble XapaKTepUCTUKN.
CraHfapTHOe HOpMa/ibHOE pacnpeseneHue.

dyHKUMS Jlannaca 1 ee CBOWCTBA.

BblpaxkeHne (yHKUMW pacnpefeneHns HopmasbHOM CB uepe3 (yHKLMIO
Nannaca.
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BepoAaTHOCTL nonafjaHus HopMmasbHO pacnpefeneHHon CB B 3afaHHbIN
NHTepBasl. [MpaBKIO TPex CUrm.

AcnmMMETPUA 1 3KCLecc.

BepoATHOCTb OTK/IOHEHUS OTHOCUTENbHOM YacTOTbl OT BEPOSATHOCTMW.
HepaBeHCTBO MapKoBa.

HepaBeHcTBO Yebbiwesa 1 Teopema Yebblilesa.

3akoH 6onblmx uncen. Teopema bepHynnn, Teopema J1anyHosa.

PYHKLMSA OLHOWN Cy4aliHOW Be/IMYMHbI, €€ YNC/IOBbIe XapaKTEPUCTUKMN.
Uncnosble  XapakTepuUCTUKW  [LBYMEPHOr0  C/y4allHOro  BeKTopa.
KoahmumeHT NMHEnHON Koppensuuu.

MpeameT MaTeMaTUYeCKOW CTaTUCTUKMN.

["eHepasibHaa 1 BbIGOPOYHAsA COBOKYMHOCTU. Buabl BbIGOPKY.
CTaTucTuyeckoe pacrnpejenieHve n ero pyHkuma. NoanroH n ructorpamma.
BapunaLoHHbIA pAs U ero YncnoBble XapaKTepuUCTUKMN.

KoathpumumeHT BapraLmm, Moga v MefmaHa, aCMMMeTpuUs U 3KCLecc.
ToueyHoe OLleHMBaHMe. HecmelLeHHOCTb, 3)(PeKTUBHOCTb 7
COCTOATE/NIbHOCTb OLEHKMN.

ToyeyHOe  OUEHMBaHWE  YWUCNOBbIX  XapakKTEPUCTUK  TeHepasibHOW
COBOKYMHOCTU MO BbIGOPOYHBIM [aHHbIM.

NHTepBasbHOE OLUeHMBaHWe. [L0BepuTE/IbHbIA WHTEPBaN W LOBEpUTE/IbHaS
BEPOATHOCTb.

[oBepuTenbHble UHTEPBa/bLI 419 OLEHKW MapamMeTpoB a U HOPMaslbHOro
pacnpegeneHuns.

®yHKUMOHaNbHAaA W CTaTUCTUYecKas 3aBUCMMOCTU. YpaBHEHMe perpeccum.
OcCHOBHbIe 3a4a4n KOppensaunoHHOro 1 perpeccCUoHHOro aHanunsa.
BbI60POYHbIA KOIPPULNEHT NMHENHON Koppensauuun. Ero cBolicTaa.

BbiBO4 ypaBHEHUS MNPAMON perpeccuy MeTOAOM HauMMEHbLUMX KBajpaToB.
[MpoBepka 3HAUMMOCTIN YpaBHEHUA perpeccun.

MHOX€eCTBEHHbIN KOPPENAUNOHHbBIA aHann3. MHOXeCTBeHHbIN KO3MMULMEHT
KOoppenaunm n getepMmmHaumnmn,. YactHble KO3(MULNEHTLI KOPPenaumun.
YpaBHeHVE MHOXECTBEHHOI perpeccuu, NpoBepKa ero 3Ha4MMocCTH,
Cratuctuyeckme runotesbl. OWMOKM NEPBOro U BTOPOro paja.

YpoBeHb 3HAYMMOCTU Y MOLLHOCTb KpUTEPUS.

O6Lasa cxema npPoBepKn CTaTUCTUYECKUX TUMOTES.

MpoBepKa runoTesbl 0 CPefHEM 3HAYEHUN NPU U3BECTHOIN AUCMEPCUMN,
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OpFaHI/ISaLI,I/IFl CaMOCTOSITE/IbHOW pa60Tb| CTYAeHTOB

Ana nonyyeHUss KOMMETEHUMMA MO Y4eBHOM AMCUMNMHE BaXKHbIM 3Tarnom
ABNSETCA CaMOCTOATeIbHasA paboTa CTYeHTOB.

Ana cneunansHocTn 6-05-0412-01 «MeHeKMEHT»:

Ha camocTosiTenbHyt0 paboTy 06y4aroulerocsi AHEBHON (OpMbl NONy4veHUs
obpa3oBaHus oTBoAMUTCA 132 yaca.

Ha camocTosiTenbHyt0 paboTy 06y4arowerocs 3a0uHoO (hopMmbl MOMyYeHUs
06bpa3oBaHua Ha 6a3ze CCO oTBOANTCA 242 YacosB.

[Ona cneymansHocty 6-05-0412-02 «busHec-agMUHUCTPUPOBaAHNEY :

Ha camocTtosiTenbHyt0 paboTy ob6yuatollerocsi AHEBHOW (OPMbl MOMyYeHNUs
obpasoBaHuna oTBOAMTCA 166 4acos.

Ha camocTosATenbHyt0 paboTy 06yvarowerocs 3a04HO (hopMbl MOMYyYeHUs
obpasoBaHua Ha 6ase CCO otBogmuTcsa 310 yacos.

OCHOBHOW TeopeTUYECKUIA MaTepuan n3naraeTcst Ha NeKuusax 1 3akpennsercs
Ha NPaKTUYECKUX 3aHATUAX. TeKyLMil KOHTPONb OCYLLECTBNAETCSA NMyTeM Ornpoca Ha
NPaKTUYECKUX  3aHATUAX, MPOBEAEHUS  CaMOCTOATENbHbIX W BbINOHEHUS
UHOMBUAYaNbHbIX 3afjaHUil. B TeyeHue KaxAoro cemecTpa npegycMaTpuBaeTcs
NpoBefieHNe MO OLHOW [BYXYacOBOW pacyeTHO-rpagmyeckoin pabote. WMTOroBblin
KOHTPO/Ib OCYLLECTBNAETCS B BUAE CEMECTPOBBIX 3a4eTa U 3K3aMeHOB.

B oBnageHUM 3HaAHWUAMW YYEOHOW AMCUMNMHBI BaXKHbIM 3Tanom SABASETCA
camocTosATeNbHas paboTa CTyAeHTOB. PekomeHAyeTcsi OHOKET BpPeMeHn [Ans
camoCTOsiITeNIbHOM paboTbl B cpeAaHem 2-2,5 yaca Ha 2-X 4acoBOe ay[AMTOpHOe
3aHATMe. OCHOBHbIMW  HarpaB/fieHUAMW CaMOCTOSTE/IbHOM  paboTbl  CTyfeHTa
ABNSAOTCS:

1) nepBoHayasbHO MOAPOGHOE 03HAKOM/IEHME C Nporpammoii y4ebHOM
ANCUUNINHBI;

2) O03HaKOMJ/IeHMe CO CMUCKOM pPeKOMeHAyemMOoW nuTepatypbl No AucLMnInHe
B LENOM W ee pasfenam, Haamumem ee B 6MO/IMOTEKe U APYTUMX AOCTYMHbIX
NUCTOYHUKAX,  W3Yy4YeHWe  HeoOXoLMMOW  nnTepaTypbl MO  Teme,  nogoéop
[0MOJTHUTENIbHON NUTepaTypbl;

3) u3y4veHue ¥ pacLUMpeHne NeKLMOHHOI0 MaTepuasna npenojasarens 3a cyeT
crneuuanbHO NuTepaTypbl, KOHCYNbTaLWiA;

4) noAroToBKa K MPaKTUYECKUM 3aHATUAM C  U3YYEeHMEM OCHOBHOW W
AOMOMTHUTENbHON NUTEpaTypbl;

5) NoAroToBKa K BbIMOMHEHNIO AMArHOCTMYECKMX (hOPM KOHTPONSA (pacyeTHO-
rpaduyeckune paboTbl, TECTbI, KOMNTOKBUYMbI, KOHTPO/bHbIE PaboThbl U T.M.);

6) NOAroTOBKA K 3a4eTy M 3K3aMeHaM.
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KOHTpOfIb Ka4yeCcTBa yCBOEHUA 3HaHWN

[lnarHocTMKa KauyecTBa YCBOEHUS 3HAHMIA MPOBOAUTCS B paMKax TeKyLLEero
KOHTPO/S U MPOMEXYTOYHON aTTecTaLmu.

Ans  [MarHoCTMKW KOMMETEHUMIA Mo Yy4yebHOW AucumninmHe «BbicLias
MaTeMaTuKa» MOTYT WCMOMb30BaTbCA crefytolime (opMbl: YCTHas, MUCbMEHHas,
YCTHO-MUCbMEHHas 1 TEXHNYECKas.

K yCTHOW (hopMe AMarHOCTMKM KOMMETEHLMIA OTHOCSATCA ONPOChI; JOKNadbl Ha
NPAKTUYECKUX 3aHATUSAX U [p.

K nucbMeHHOl (opme AMArHOCTUKM KOMMNETEHUWUA OTHOCSTCA  TECThl,
KOHTPO/IbHble PaboThbl, pacHeTHO-rpaduyeckne paboThl, petepaTsl, AeN0BbIE UMPb U
[Ip-

K YCTHO-MMUCbMeHHOV (opMe [AMArHOCTUKM  KOMMETEHLUWUA  OTHOCATCS
npe3eHTaLun, 0TUYEThI MO AOMALLHMM 3aaHNAM C UX YCTHOM 3alUTOoi 1 ap.

K TeXHWYecKoi hopMe AMArHOCTUKN KOMMETEHLMIA OTHOCATCS 3M1EKTPOHHbIE
TeCTbl U Ap.

Pe3ynbTaT TEKYLLEro KOHTPONS 3a CEMECTP OLeHMBAeTCs OTMETKON B 6Gannax
Mo AecsTMOaNNbHON LLKANe U BbIBOAUTCS UCXOAS U3 OTMETOK, BbICTABMEHHbIX B X0OAE
NPoBeAeHNs MEPONPUATNIA TEKYLLLETO0 KOHTPO/S B TEUEHWE CEMECTPA.

TpeboBaHMA K obydatollemMycs MpU  MPOXOXAEHUN  NPOMEXYTOUHOM
aTTecTauum.

Ob6yuatolimecs AOMycKalTCA K MPOMEXYTOYHOW aTTecTauMm no y4yebHoN
ANCUUNAVHE MPU  YCNOBUM  YCMELIHOrO MPOXOXAEHUS TeKyLlled aTrTecTauunm
(BbINO/THEHMSA  MEPONPUATUIA  TEKYLLEro KOHTPONA) Mo Y4YeOGHOW AMCUMNIUHE,
NpeayCMOTPEHHOW B TeKyllem CeMecTpe [aHHOW Yy4eGHOW  MporpaMMoi.
[MpomeXxyTouHas aTTecTaumns NPoBoOANTCA B (DOPMe 3a4eTa U 3K3aMEHOB.

MeToanka opmMmpoBaHnUst OTMETKM N0 y4ebHOl AncUnnInHe

B cooTtBeTcTBUM C T10/IOXKEHWEM O PEWTUMHIOBOM CUCTEME OLEHKN 3HaHWMN,
YMEHWNIA 1 HAaBbIKOB CTyAeHTOB BIr3Y.
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MPOTOKOJT COIMTACOBAHUSA YUYEEHOW MPOMPAMMbI C IPYT UMW
YYEBHbIMW ANCUNTTNTNHAMW CINELUNANIBHOCTN

Ha3saHue Ha3saHue
yue6Hoi Kagenpol
AUCLMMNIINHBI,
C KoTopoi#
TpebyeTcH
corsiacoBaHme

1 2
CTatucTuka CTaTUCTUKMN

OKoHOMeTpMKa MartemaTuyeckmx
MeTO/10B U
Moenen

[MpepnoxxeHns

06 N3MeHeHUAX B
COAepXXaHun yuebHom
nporpaMmbl
YUpeXxaeHus BbICLLEro

06pas3oBaHuns No y4yebHOWA

ANCUMNNHE

3
3aMeyaHuin n
NPeasIoXKeHNn HeT

3aBefytoLmii Kadenpon
CTaTUCTUKMN,

[OKTOP 3KOH. Hayk,
LOLEHT

H.B. ArabekoBa

3ameyaHuin u
NpPeanoXXeHnn HeT

3aBefytoLmii Kadenpoin

PelleHue, NpuHATOE
Kadheapoi,
paspaboTaBLLEel
y4ebHYIO nporpammy
(c ykazaHuem pgatbl 1
HOMepa NPOTOKO/1a)

4
Y4ebHyto nporpaMmmy
Mo y4e6HOM
ancunnnnHe «BbicLas
MaTemaTunKa»
PEKOMEH0BaTb K
YTBEPXXAEHNIO
(npotokon Ne 8 ot 27
mapTa 2024).

3aBefytoLmin
Kahe|pOoii BbICLLEMN
MaTemaTuKu,

KaHf. (b13.-mMaT. Hayk,

MaTeéMaTU4YECKNX METOA0B [OLEeHT

N MoAaenen,
[NOKTOP 3KOHOMMUYECKMX
HayK, npodgeccop

.O. Yuras

A.B. Mapkos



