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I Henu u 3a0auu oceoenun oucyunaunbl

LlessiMu ocBoeHus aucuunauusl b1.5.07 «Marematiuka» ABJISAIOTCA:

—JaTh CTYAEHTaM Tpe/CcTaBJeHHE O POJIM MATEMATHKH B NMO3HAHWH OKpYKatolLle-
ro Hac Mupa;

—[1aTh MHHHUMAaJIbHO-0CTATOYHbIE 3HAHUA MO JAaHHOMY pasleny BBICIIEH MaTe-
MAaTHKH C TeM, 4TOObI MOArOTOBHThL HEOOXOAMMBIH (DYHIAMEHT ANA dajbHEHLIEro
YCBOCHMS CTYAEHTAMH psifia NPUKIIAAHBIX 3a1a4;

—00YYHTBL CTY/IEHTOB OCHOBAM MaTeMaTHYeCKOro arinapara, HCnoJib3yeMoro s
PELICHHS. TEOPETHYECKHX M MPAKTHYECKUX 3a]a4 JKOHOMHKH, IKOHOMHYECKOi 0€3-
ONMacHOCTH;

— C()OPMHPOBATH U PA3BUTh Y CTYJAEHTOB HABbIKH B MPUMEHECHUH METOJOJIOTHH U
METOJ0B KOJIMYECTBEHHOI0 U Ka4eCTBEHHOr0 aHajik3a ¢ WCMoJib30BaAHHEM 3KOHOMH-
KO-MaTeMaTHYE€CKOro anmnapara, BbIYMCIHUTE]bHOH TEXHHKH, @ TakxKe CaMoCTOA-
TeJIbHON paboThl ¢ yueOHOI U HAYYHOU JTUTEpaTypPOH;

— (OpPMHpPOBAaHME Yy CTYIEHTOB HAyYHOr0 MAaTEMaTHYECKOro MbIULIEHHS,
YMEHUS MPUMEHATh MaTeéMaTHYECKHIl annapar [ UCCIeN0BaHUH 3KOHOMHUYECKHUX
MpPOLIECCOB.

[Ipy uyTeHuM Kypca He0OXOOMMO, HE yrjyoOnssck B CKPYIYyJ€3HbIE MaTe-
MaTHYECKHE [0Ka3aTe/ibCTBa, OPMEHTHUPOBAThLCA Ha TMpPO3pavyHOCTL TIeOMETpHYe-
CKMX U anrebpanyeckuxX MCTOJKOBAHMI KakKk caMHX JI0Ka3aTesibCTB TakK M, YTO MO-
KeT ObITh O0Jiee BasKHO, UX PE3YJIbTATOB. _

B coorBeTrcTBUMHM ¢ 0003HaYe€HHBLIMM LIEJSAMH OCHOBHBIMH 3ajayaMH, pellae-
MBIMH B paMKax JaHHOIO Kypca, ABIsAITCS:

1. Teoperuueckoe OCBOE€HHE CTYAEHTAMH OCHOBHBLIX TIOJIOKEHUN Kypca
«MaremaTukan.

2. IlpuoOpereHne MpPakTHYECKUX HABBLIKOB PpELIeHWs THIOBLIX 3a0ay, CIro-
COOCTBYIOLMX YCBOEHHIO OCHOBHBIX TOHATHI B MX B3aUMHOI CBf3M, @ TAKKE
3a/1au.

3. ®opMHpOBaHUE YMEHHMI pELIEHUS ONTHUMHU3ALMOHHBIX 3aJa4 C MCIOJIb30Ba-
HHEM MaTeMaTHYECKOIo anrnapara.

4. CoBeplIEHCTBOBAHUE JIOTHYECKOr0 U aHAJIUTHYECKOIO MBILLLJIEHUS CTYAEHTOB
18 pa3BUTHA YMEHHUA: MOHMMATb, aHAU3UPOBaTh, CPaBHUBATb, NMPHUMEHATH, pe-
1aTh, HHTEPNPETHPOBATb, APryMEHTUPOBATb, OCHOBHbIE MOHATHUSA, QOPMYIJILI, pe-
3yNbTaThl PELIEHHA U UX BHEJIPEHHE.

2. Mecmo oucyuniaunst ¢ cmpykmype OOIl BO

JOucuumnuna b1.5.07 «Maremaruka» sBasercs 0a30BOM AHUCHMIUIMHON JHCLIMU-
nauH PenepanbHOro rocyaapcTBEHHOro 00pa3oBaTesibHOrO CTaHAapTa BLICLUETO
00pa3oBaHus M0 cneuranbHoCcTH 3.38.05.01 — Orxonomuueckas bezonacnocns. OHa
OasupyeTcs Ha 3HAHUAX, MOJIYYEHHBIX B paMKax LIKOJILHOIO Kypca MaTeMaTHKH,
anreOpsl W Hauana aHanusa, MHQOPMATHKHW; ABNSAETCH OOLUMM TEOPETHUYECKHUM M
METOJOJIOTHYECKHM OCHOBAHHEM Ui BCEX MaTeMaTHYeCKMX M (HHAHCOBO-
3KOHOMHMYECKHX AMCUMIUIMH, BXoaswux B OOIl cneuuanucT. 3HaHUMA M HaBBLIKH,
MoJiy4aemble CTYAEHTAaMH B pe3ynbTaTe U3yyeHUs ANCUMIIIMHBI, HEOOXOAUMBI U1
NPaBUJILHOrO M rJ1yOOKOT0 OCBOCHHS IHCLMILUTHH NPO(YECCHOHAILHOTO LMK,

-
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3. Tpedosanusa K pe3yaomamam 0ceoenus OUCHUNIUNbI:
M3yyeHue nuCUMMIMHBI HANMPaBJAE€HO HAa (POPMHPOBAHHE CNEAYIOMIMX KOMMETEHLUMIA:
OIlK-1, I1K-2, TTIK-3

Kon
KOMIIe- @opMyJHPOBKA KOMMETEHUHH
TEHLIHH
OI1K-1 CMOCOOHOCTBIO NMPUMEHATh MAaTEeMaTHYECKHW UHCTPYMEHTAPUI s
pelueHus SKOHOMHUYECKUX 3a/1ay
[1K-2 CMOCOOHOCTBLIO 00OCHOBBLIBATH BbIOOP METOAUK pacueTa 3KOHOMH-
YECKHX MoKa3aTenei
[1K-3 CrOCOOHOCTBI0 HAa OCHOBE THIOBBIX METOJUK U AEHCTBYIONIEH
HOPMATHBHO-NPaBOBOIi 0a3bl pacCUUTHLIBATH IKOHOMHYECKHE TMOKa-
3aTeJIM, XAPaKTEPU3YIOLLUHUE NEATENbHOCTh XO34HCTBYIOLIMX CYOB-
€KTOB

B pesynbTaTte OCBOCHHS AMCUMIUIHHBI CTYIEHT JOJKEH:

3.1. 3HaTth:

— OCHOBbl MAaTeMaTHYECKOr0 aHaju3a, NHHeiHOI anreOpbl, aHATUTHYECKOI reomeT-
pHHU HEOOXOAMMbIE LIS pelleHUs SKOHOMHUYECKUX 3a1ay;

— OCHOBBI METOJI0B ONTUMAJIbHBIX pellieHHH HeoOXOoAUMBIE s pelleHHs IKOHOMHU-
YECKHX 3a1au; J
—OCHOBHbBIE MOHATHA U aKCUOMbI TEOPUH BEPOATHOCTEH M MATEMAaTH4YECKOM CTaTH-
CTHKHU;

—OCHOBHbBIE METO/bI PELIEHH BEPOATHOCTHBIX 3a/1a4;

—OCHOBHBIE KOHCTPYKLHH CTATUCTUYECKUX CTPYKTYP, CTATUCTHUK, MX XapaKTEePUCTH-
KW

3.2. YMmers:

— MPUMEHATh METOJbl MATEMATHYECKOTO aHaJiu3a, JIMHEHHON anreOpbl, aHaJIMTHYE-
CKOIl reOMeTpUH, TEOPHH BEPOATHOCTEH MU MATEMAaTHUUECKOM CTATUCTUKU U MOJAEH-
pPOBaHHS, TEOPETHYECKOr0 M IKCMEPUMEHTAJIbHOrO HCCIEAOBaHMA I pelueHusd
3KOHOMHYECKHUX 3a/1ay;

— CTPOMTH MAaTeMaTHUYECKHE 3a/1a4H C YYETOM NpO(PECCHOHANBHOM Crieun(ruKaLnu;

— CTPOUTHL W @aHAJIU3UPOBATL CTATUCTUYECKHE MOJIEJIM Pa3TMUHBIX IKCTIEPHMEHTOB;
— UCNOAB30BATh CTATUCTHYECKUE METO/IbI NPH PELUESHUS NPUKJIAAHBIX 3a/1a4;

— UMETb HABBIKU IO BBIYMCIIEHUIO CTATUCTHYECKHX XapaKTePUCTHK BBIOOPKH U KOP-
peJISUMOHHBIX MOJAENEH; BLIIBUraTh U NMPOBEPATH CTATHCTUYECKHE THIIOTE3bI;

— NPOBOAHTbL KAYECTBEHHbII aHAIU3 MOJYUYEHHBIX Pe3yJ/ibTaTOB.

3.3. Baapers:

— HaBblKaMW MPHUMEHEHIsI COBPEMEHHOIN0 MaTeMaTHYeCKOro HMHCTPYMEHTapHsa IS
pelieH!s SKOHOMHUYECKHX 3anay;

— METOAMKON NMOCTPOEHHA, aHAIM3a U NPUMEHEHHs MaTeMaTHYECKHX Mojaenei ais
OLIEHKH COCTOSIHUA M MPOrHO3a Pa3BUTHA SKOHOMHYECKHX SBIEHHI M MPOLECCOB;

— OCHOBHBIMH MAaTEMaTHUYECKHMI MOHATUAMH M YTBEPKACHHUAMH, PUMEHAEMbIMH B
TEOPHH BEPOSTHOCTEH M MAaTEeMaTHUYECKOMH CTATUCTHUKE:

— HaBbIKaAMH MO BBIYMC/ICHIIO CTATHCTHYECKHUX XAPAKTEPUCTHK Bblﬁﬂpl{u H Koppe-
NALHOHHBLIX MOJ1eJIeH.

4



4.

Cmpykmypa u codepaicanue OUCKUNIUNbL (MOOYI1:)
4.1. Pacnpedenenue TPYA0EMKOCTH B 3.e./4acax no UOAM AYOUMOPHOU U CAMO-

CMOAMENbHOU padonvl cnyOennoe no cemMecmpa:

e KonuuecTBO 4acoB SN
O Tpyno- B ToMm uncne P
= rOBOro KOH-
3} €MKOCTb, AyAHUTOPHBIX Cawm.
&) TPONA
3.e./uacel | Beero | Jlekunii |J1a6. pa6| [paxT.3an| paboThI
l 5/180 78 30 48 102 3ayeT
3/108 64 26 38 8 s
36
I11 3/108 54 24 30 54 3a4yeT
v 3/108 32 10 22 40 3“3;‘;"3“
HUroro: 14/504 228 90 138 204 72

4.2. Pacnpeoenenue euooe yueonoit pabomsl U Ux mpyooemMKocmu no pazoenam

OUCHUNIUHDL.
KoanyecTBo 4acos
Ne '
pas- HaumeHoBaHue pa3esion AyanTtopHas | Bueayn.
nena Bceero padora pabora
J (I3 | JIP | (CP)
| Beeoenue 6 mamemamuxy. Inemenmel 16 5 5 12
meopul MHO}CECE
2 Onpeoenumenu. Mampuyui. 23 3 6 14
3 Cucmemsl TuHeUHbIX YPABHEHUU 32 6 10 16
4 | Bexmopur 22 4 4 14
Jluneiinvie npeobpaszoeanus Heuszgecm-
5 21 3 4 14
noix. Keaopamuunas ¢hopma
6 | Anarumuyeckas ceomempus 29 5 8 16
7 | Beeoenue 8 mamemamuyeckuu ananus 37 7| 14 16
Huppgpepenyuanvnoe ucuucnenue ¢ynx-
8 : ) 15 6 7 2
Yuu OOHOU nepemerHHou
9 HHm%EpﬂHbHﬂE ucuucnenue PyHKyuu 8 . 9 5
0OHOU nepemMeHHOoU
10 Hughgpepernyuanvnoe ucuucnenue @ynk- 5 5 9 |
YUT HECKOIbKUX NEPEeMEHHbIX
11 | Augpgpepenyuanvuore ypasrenus 13 5 6 2
12 | Paow 11 3 7 1
13 | Jluneiinoe npocpammuposariue 28 10 12 6




KoanuecTBo yacos
No -
pas- HaumenoBanue pa3aesoB AyautopHas | Bueayn,
aesa Bcero naboTa paboTa
JI 13 | JIP (CP)
14 | Llenouucnennoe npocpammuposanie 19 4 7 8
15 | Quuamuueckoe npoepavmuposanue 13 2 3 8
16 Hceneoosanue nne,?m;uﬁ. Teopus uzep u 75 4 5 16
NPUHAMUS pelLeHUl
Mamemamuueckue mooenu MUKpo3Ko-
|7 | HomuKu. Mamemamuueckoe mooenupo- 73 A 3 16
gaHue nogedenus nompebumensi u npo-
U3600UMENA
18 | Cayyaiinvie cobuimus u ux eeposmrocmu 19 4 7 8
19 OonomepHble cayuaiinble ey bl U 5 > 5 .
*| 3aKOHbl UX pacnpedeneHUs
20 Buibopounwiii memoo. Oyenku napa-
18 2 4 12
Mempoe pacnpeoeneHus
21 | Ilposepxa cmamucmuueckux cunomes 12 1 3 8
OcHo8bl cmamucmuyeckoco uccnedosa- /
22 | HuAa 3asucumocmen. Inemennvl meopuu 8 1 3 4
Koppensyuu
23 | Oxzamen 72 72
Bceezo: 504 90 | 138 204+72
4.3. Temamuueckuii nian no eudam y4eoHou oeameabHocmu
Jlekunmn
Homep YueOHoO-
Ne [ pasapena [O0bem HarJIsi-
Tema nekuuu
n/n | AMcuH- | 4acoB HbIE
NJIHHBI nocoous
I cemecTp
BBenenue B Matematuky. [Ipenmer maremMaTtHkH.
I | ) MuoxecTBo. CrnocoOsl 3apaHus MHokecTBa. Orne- MeTo..
pauMu Haad MHOKECTBaMH. MOIIHOCTL MHOXe- | Moco0Hs
CTBa, CBOHCTBA MOLLHOCTH.
- 5 I Onpenenurenu, ux cpoiictea. Mutopsl. Anrebpa- |  MeToA.
HYECKHe nonojHeHus. Teopema pasnoxkeHus. nocoons
Marpuua, aeiicTBus Haa marpuuami. Pasmep-
3 2 2 HOCTb MaTpuubl. Buasl marpuu. Panr matpuusl.
OOparHas martpuua.
4 3 ) CucreMbl HEliHBIX ypaBHeHiil. OCHOBHbIE 110- MeToA.
HATUA. MaTtpuunas dopma 3anucu cucteMsl JH- | 10coOHA
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HelHbIX ypaBHEHHi. PelleHHe CUCTeMbl JHHEH-
HbIX YypaBHeHWH B MaTpH4HO# ¢opme. Merton
onpeaeauTese.

5 3 Cuctems! nuHeliHbIX ypaBHeHU. MeTtoa I'aycca. Merto.
< Meton XKopnana-["aycca. Tabdnuus! I'aycca. nocobus
6 3 7 Onopuble peteHHs CHCTEMbI JHHEIHHBIX YpaBHE- MeTon.
- Hitil. CHniileke — npeoOpasoBaliis. 110CO0 13
7 4 5 BekTophl, AciicTBIS Hal BEKTOpazil. KoopanHaThl MeTo.
B BEKTOpa, CBOMCTBA. nocodus
JIuHeiliHO 3aBucHMas W JIMHEHHO He3aBHCHMaA
3 4 ) cucteMa BeKTopoB. ba3uc U paHr CHCTEMbI BEKTO- Merog.
poB. CBfi3b CHCTEMBI BEKTOPOB C CHCTEMOHW JH- | MOCOOMsA
HEMHBIX YPaBHEHHH.
9 5 - JIuneiinbie npeobpazoBanus. CoOCTBEHHBIE YHCIA MeTton.
¥ COOCTBEHHbIE BEKTOPLI MATPHLIBI. nocodbus
KBanpatuuHas ¢opma, maTpuua KBaapaTH4YHOMH Micron.
10 5 | dopmbl. KaHoHHyeckuil BHA KBaspaTHUYHON (op- Hocobus
MBI
[Ipsmas JIMHUA HA I[UIOCKOCTH, €€ YpaBHEHMS. Meéto:
11 6 2 B3zaumHoe pacnosnoxenue AByX npsaMbiX. Paccro- H0coBHs
SIHWE OT TOYKH 10 NPSAMOH JIUHHHU. '
Kpusbie BToporo mnopsaaka. OKpyKHOCTb, e€e
ypaBHeHUe. DJIUIC, ero ypaBHenue. ['unepbona, Meron
12 6 2 ee ypasHeHue. [lapabona, ee ypaBHeHHE. DKCLUEH- nncuﬁn:q
TpucuTeT. Jupekrpuca. ACUMNTOThI. XapakTepu-
CTHYECKO€ CROMCTBO KPHBBIX BTOPOro MopsiaKa.
[IpsiMast NTHHHUA B MPOCTPAHCTBE, €€ YpPaBHEHHH.
13 6 | [Inockocts, ee ypaBHeHus. B3aumHoe pacnoio- Merton.
)KEHHE NBYX MpPAMBIX, MPAMOIi U IJIOCKOCTH, ABYX | MOCOOHA
TUIOCKOCTEN.
[Ipeamer MaTeMaTH4E€CKOro aHalu3a M ero poJjb B
JKOHOMHUYECKOH TEOpHH. AKCHOMATHKa MHOXKeE-
14 B I CTBa JNEHCTBHUTENIbHBIX 4ucesn. Moaynbs nedcTBu- Meron.
TEJBHOrO 4YHCjla M ero cBoiicTBa. MHOXKeCTBO | MocoOus
KOMIUJIEKCHBIX 4Hcesl. KOMIUIEKCHBIE 4YHCIa H
NEWCTBUS HAL HUMMU,
[TonsaTe QyHKUHMU onHOM nepeMenHoit. OOnacTh
onpeaeseHus W obnacth 3HayeHUd QYHKUMM.
s . 1 I'paduk dynxkuuu. CnocoOsl 3amanus QYHKLMIL, MeTon.
OcHoBHble cBo¥icTBa (pyHkumit. Buasl byHkumii | nocoOus
(nBHAs (QyHKUMA, HesBHas (YHKUMs, CJIOKHas,
oOpartHas GyHKLHsA).
l6 . 5 [TonaTne yncnosoii nocnenoparensHocTH. [Ipenen Meron.
YHCJI0BO mocnenoBaTenbHocTH. [lonsaThe npene- |  nocodus
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na GpyHKLUMH B TOYKE H Ha OECKOHEYHOCTH, Becko-
HEUHO Masible U O0ecKOHe4YHO Oonblmne GyHKuuy
M UX CBOMCTBA.

OcHoBHble TeOpeMbl O npenenax. [Ipushaku cy-

17 1leCTBOBaHMUA rnpenena. PackpeiTHe Heonpenenew- MeTon.
Hocteil. [lepBblii ¥ BTOPOH 3ameyaTesibHbIE Mpe- | noco6us
JeJIbl.

OnpeneneHue HEMPEPbLIBHOCTH (PYHKLHH B TOUYKE

3 u Ha MHOxecTBe. OCHOBHBIE TEOPEMBI O HEMpe- MeTtop.
pbIBHBIX (YHKUUAX. TOUYKH pa3pbiBa U UX KJac- | nocobus
cU(HUKaLLHSL.

Hmozo 3a I cemecmp: 30 u.
Il cemecTp
OrnpeneneHue NpoOU3BOAHOM, €€ reOMETPHYECKHIA,

1 buzuueckuii U 3KOHOMHUYECKHI cMbica. CBA3b MeTtog.
MEKAY HENpPEepbIBHOCTHID U AuddepeHuUHpyemMo- | mnocobus
CTBIO (DYHKLIMH.

OcHoBHble npaBuna auddeperunpoBanus. J{nd-
(pepeHuHpoBaHHE CIOKHON U 0OpaTHOH (YHKLMIA.

2 Tabnnua npousBoanblx. JuddepeHuupoBanue METEH‘
CTENEHHO-TIOKA3aTe/IbHbIX, HEABHBIX M 3a/laHHbIX Gl
napameTpHYeCKH (PyHKLMII.

HuddepeHumnan GyHKUMH, €r0 reOMETPUYECKHUit

3 cmeici. CpoiictBa auddepenumnana. MHBapuaHT- MeTogz.
HOCThb (opMbl auppepeHumana pynkuuu. [Ipous- | nocodbus
BOJIHBIE U M epeHLInabl BBICIIHX MOPSAKOB.

4 OcHoBHbIE TeopeMbl AuddepeHIHalIbHOro0 HCYHC- MeTo..
nenusi. Teopema Jlonurans. nocoous
Bo3pacranue u yOsiBanue GyHKUMM OHOI mepe-

MEHHOH. DKCcTpeMyM (yHkuuu. Heobxoaumoe u
NOCTATOYHOE YCJIOBHS CYILUECTBOBAHHUA IKCTPEMY-
ma. Hanbonbluee u HaumeHbllee 3HaYEHUA (PYHK- MeTon

5 LMK Ha MHOXecTBe. Buinyknocts pyHkuuu. Tou- 5 H;]
ki neperuba yHkunu. Heobxoaumbie u gocra- e
TOYHBIE YCNOBHA HaJH4YUA TOYKH mneperuda.
AcuMmnToTel. Obulas cxema ucciaenoBaHus QyHK-

LMK,

6 Micnonb3oBanue NOHATHA NMPOM3BOAHOI B 3KOHO- MeToA.
MHKe. nocoous
[TepBooOpasHas dyHkuMs W HeonpeneneHHbII
unTerpas. CpoiicTBa HeonpeaeseHHOro MHTErpa- T

7 na. OCHOBHbIE METO/bI WHTErpupoBaHus. Heno- '

nocoous

CPEACTBEHHOE HWHTEerpHpoBaHue. MeTon 3ameHbl
nepeMeHHoi. MuTerpipoBanue «mno yactsimy.

8




MHTerpupoBaHue palMOHAIBbHBIX ApOOeH H TpH-
rOHOMETPUYECKUX (PYHKLIHH.

MeTo.
nocoodous

I

OnpejesieHHbIiT MHTErpaj, ero OCHOBHbIC CBOH-
crBa. ['eoMeTpUYECKHIH M IKOHOMHYECKHH CMBIC]I
onpeneneHHoro uHrterpana. OnpeneneHHbIH HHTe-
rpan kak (QyvHkuns Bepxuero npenena. dopmyna
Hiuiotona-JleiiGunua. 3amveHa nepemMeHHoll n iH-
'Il..l‘]'l"*H]"'t"IHHHHL‘ «NO HACTAMY B ONPCACTCHHOM HH-

Terpane.

MeTto..
nocoous

10

[CeomeTpuyeckHe U IKOHOMHUYECKHE IMPHIIOKEHUA
onpeaeneHHoro wuHrerpana. IlonsTne o HecoO-
CTBEHHBIX UHTErpajiax U UX CXOJHMOCTH.

MeTo/.
nocoous

11

10

[loHsaTHe GYHKUMH HECKOMBKHX TMEPEMEHHbIX.
O6nacth onpeneneHus. ['eoMerpuyeckas HHTEp-
nperauus. [lpeaen U HENpepbIBHOCTb (YHKLIHH.
YacTtHble npousBoaHbie [lonHoe npupaileHue U
auddepeHuman GyHKUHH MHOTHX MEPEMEHHbIX.

MeTopn.
nocoous

12

10

JuddepeHUUpOBAHHE CIIOKHON (QYHKLUHH [BYX
MepeMeHHbIX U HEABHO 3aJaHHOM (PYHKUHH IBYX
[IEPEMEHHBIX.

KacarenbHas Mia0CKOCTb U HOPMaJlb K MOBEPXHO-
cTti. YacTHbie npou3BoaHble U auddepeHuransl
BRICIIMX mopsakoB. [IpousBonHas no Hanpaslie-
HUIO W FPaJMEHT (YHKLMH.

MeTop.
nocoous

13

10

OKCTpeMyM (YHKUMH HECKOJbKMX IME€PEMEHHBIX.
HeoOxonuMoe W [10CTAaTOYHOE YCJIOBUA JKCTpe-
myma. Kputepuii CunbBectpa. MHccnenosaHue
(GYHKUMM JBYX T[EPEMEHHBIX Ha JKCTPEMYM.
Haubonbluiee U HauMeHbllee 3HAYeHUs (PYHKUUU
ABYX TMEPEMEHHbIX Ha 3aMKHYTOH 00JacTH.
YcnoBHble IKCTpeMYMbl (QYHKUHMM MHOTHX TMeEpe-
MeHHbIX. MeToa MHOxuUTenei Jlarpanxa. DKoHO-
MHYECKHE MPUIIOKEHHU.

MeTo.
nocoous

14

11

HuddepeHunanbHble ypaBHEHHs MEPBOro MOpPA-
ka. OCHOBHbIe MOHATHA. O0LIee U YacTHOE pelle-
HUA AudepeHunanbHOro ypasHeHus. 3ajmaya
Kown. IudpdepeHunanbieie ypaBHEHHs ME€PBOTO
nopsaka ¢ pasaenstolumMuca nepeMeHHbiMu, Of-

HOpOJAHbIE IU(](epeHLMaNbHbIe YPaBHEHUSA Mep-
BOI'O MOpsAIKa.

MeTon.
nocoous

15

11

JInHeiinble nuddepenunanbHbie ypaBHEHUsA nep-
BOrO MOpsAJKa W ypaBHeHHE bepHyin.

MeTon.
nocoous

16

11

JInneiinbie nuddepeHunansHbie ypaBHEHUsI BTO-
pOro nopsaka ¢ nNoCTOSAHHbIMH KO3((hi11LIMEHTAMH.

MeTo..
nocoousn
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JInHeiiHbie  OAHOpPOAHBIE  AH(p(PEpPEeHUHANbHBIE
ypaBHEHHs BTOPOro nopsaka.

17 11

JIuHeliHble HEOAHOPOAHbIE AW EepeHHaNbHbIC
ypaBHeHus 2-ro nopsiaka. Crpykrypa oluero
pelteHus. OCOOEHHOCTH pelIEHHH HEOLHOPOAHBIX
nuddepeHuHaNbHBIX YPABHEHHIH. DKOHOMHUYECKHE
NHTEPIPETALIMH.

MeTtog.
nocoous

18 12

[TousiTue umcnoBoro psaa. HactuyHas cymma W
cymma psga. CXoauMOCTh psAa. 3HaKOYepeayio-
[IMECs YHMCIOBbIE pAAbl U MX cBoicTBa. Heobxo-
AUMBIH NpH3HAK CXOAHMOCTH YHCJIOBOrO psja.
[Ipu3Haku CXOAUMOCTH pAlla C MOJIOKUTENbHBIMH
yjaeHamHu. 3HaKonepeMeHHble paabl. AGcomoTHas
M YCNIOBHasi CXOAHMMOCTH 3HAKOINEPEMEHHBIX pA-
noB. [Ipu3Hak JIelOHH1LIa CXOAUMOCTH 3HaAKOUYepe-
AYIOLIErocs paaa.

Meton.
nocoous

19 12

[ToHATHS (YHKIHOHAIBHOTO W CTENEHHOI0 PSAI0B.
CxoauMocTh cTeneHHoro psaaa. Paauyc u obnacts
CXOAUMOCTH cTeneHHoro paaa. ColicTBa cTeneH-
HBIX psanoB. Pasnoxenne GbyHKUUMH B CTEneHHbIE
panbl. Pan Teiinopa. Pasnoxenue B panx Makio-
peHa. IIpumeHeHNne psaaoB B NPUOJIHIKEHHBIX BBI-
YUCJIEHUAX U IKOHOMHYECKUX NPHIIOKEHHUSX.

MeTtop.
nocoous

Umoczo 3a Il cemecmp: 26 u.

Il cemecTp

3anavya o0 onTHUManbHOM IUIAHE BbIMYCKA MPOAYK-
uud. OOlas 3agaya NUHHEHHOro nMporpaMMHpoBa-
Hus (3JIII). I'padpuueckuii meton pewenus 3JIIL.
CumrmuiekcHblii Meton pewenus 3JIIT. OcHoBHas
TeopeMma cumruiekc-mMetonaa. Cummiekc — tadiiu-
LIbI.

MeTto.
nocobus

MeTton uckycctBeHHoro 0azuca. Teopema, CBsi3bl-
Barolllas ONTHUMaJIbHbIE pelIeHUs UCXOAHOH 3ana-
4y U M-3a1auu. AJIbTEPHATHBHBII ONTHMYM.

MeTon.
nocobOus

LIS
|
s

JIBOIICTBEHHOCTbL B JIMHEHHOM MpOrpaMMHpoBa-
HUH. CUMMeTpUYHas napa NBOMCTBEHHBIX 3ajad.
HecuMMeTpruHbIe napbl 1BOHCTBEHHbIX 3a/1aY.

MerTox.
rnocoous

JKOHOMHYECKAst MHTepnpeTauus NBONHCTBEHHbLIX
3anay. JIBoHCTBEHHbIE cuMIUieKe TalOnuubl. Teo-
peMbl ABOMCTBEHHOCTH. CnencTBus H3 BTOpOIi
TEOPEMbl IBOHCTBEHHOCTH.

MeToa.
nocoous

TpancnopTHas 3apava: nocTtaHoBKa 3ajayH; Ma-
TeMaTHYeCKas MoJenb 3ajayM; OTKpbITas M 3a-
KpbITas TpaHCNOPTHAasA 3aja4a; MocTPOECHUE Onop-

MeTo.
nocobms
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HOro njaHa. Meroabl OMNTHMalbHOrO pelIeHUS
TPaHCNOPTHOI 3a71a4i. MeTo/1 NoTeHLUHAlOB.

Llenouncnennoe nporpammupoBanue. OcobeHHo-
CTH 3aj1a4, TUMbI 3a1a4, MOJIEJIH 3a/1a4 JIMHEIHOrO

6 14 2 nesouucieHHoro nporpaMmmupoBanus (3JILIIT). :;f;gﬂ;q
OO0utas XapakTepHcTHKa MeTON0B peteHus. Me-
TO I OMOp.
7 4 5 Cxedid Metoia setseli i rpamit Meroa Jlena Ve,
- Jloiir. 3agaua KOMMHBOSIAKEDA. [10COOHS
3 15 5 JIuHamMuueckoe nporpaMmupoBatue. PeleHue MeToJ.
IKOHOMMYECKHX 3a7a4 MeToAoM benmana. nocoous
Uccnenosanue onepauui (MO) B 3KOHOMHKE.
OcHOBHbIE MOHATHA, 3Tanbl, ocobenHoctu HO. Mo
9 16 2 3agaun MO B yclioBUSIX OMPENENIEHHOCTH, PUCKA l'IﬂEDfiH;I
1 HeonpeaeneHHocTu. Kpurepuu Banbna, I ypBu-
ua, Casumxka u Jlannaca.
Teopus urp U mNMpUHATHA pelleHHH. OCHOBHBIE
noHATHa Teopu urp. IloctaHoBKka HMrpoBbIX 3a- Métai
10 16 2 na4y. Urpa B cmelaHHbiX crparterusax. CseneHue H{}Cﬂﬁﬂ;l
MAaTpUYHLIX UIP K 3aja4yaM JIMHEHHOro nporpam-
MHPOBAHHS. -
[TocTaHoBKa 3amayd ONTHMAJIBLHOTO BbiOOpa MNO-
Tpedurtena. IlpousBoacTBeHHas (QYHKLUHA H €€
1 17 5 OCHOBHbI€ cBoiicTBa. OJHOpPOAHBIE TMPOH3BOJ- Merto.
CTBEHHblEe (PYyHKUHMHU. 3anaya MakCUMH3aLMU 00b- | mocoOus
€Ma BbINYCKa NPOAYKUUU NPH 3a0aHHBIX 00bemMax
3aTpaT PECYpCoB
Jagaya MHMHHUMHU3aUWM 3aTpar mida obecrneyeHus
3alaHHOro obbema Bollycka. OYHKUHUA U3AEPKEK
1 17 5 Mpou3BOACTBA. Moaenb NMoBeAEHHS NMPOU3BOAUTE- Merton.
N1 B YCIIOBMSIX COBEPLUEHHON KOHKYpEHUMHU: mo- | T1ocodbus
CTAHOBKA 3aJlayM, €€ MOJeJib, pellieHHEe U aHaJIk3
MOJEJIH.
Hmozo 3a III cemecmp: 24 4.
IV cemecTp
OcHOBHbIE NMOHATHA Teopuu BeposiTHocTeit. Knac-
CUYECKOe omnpeneneHue BepOATHOCTH. CTaTUCTH-
YECKOE M I€OMETPHYECKOE OMpPEIE/IEHHsA BEPOAT- Meroi
I 18 2 HOCTH. DJIeMeHThl KOMOMHATOpUKH. TeopeMbl nucnﬁn:}l
MPOH3BEAECHUA BEPOATHOCTEH M TEOPEMBI CYMMbI
BepoATHOCTEH. DopMyna nosiHOM BEPOSTHOCTH M
¢opmyna Baiieca.
. 2 5 He3aBUCHMBIE NMOBTOpHBIE HCnbITaHuA. PopMmyna MeTtona.
beprnynnu.  Jlokanbhas  ¢opmyna  Myaspa- | mocoGus
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Jlannaca. ®opmyna IlyacconHa. HHTerpannhas
(popmyna Myaepa-Jlannaca. BeposaTHOCTE OTKI0-
HEHUSA OTHOCHTEJIbHOW 4acTOTbl OT MOCTOAHHOI
BEPOATHOCTH B  HE3aBUCHMBIX  HCIIBITAHHUSAX,
HauseposTHeiee YUCJ10 HACTYIUIEHHUS COOBITHS.
Huckpernsie (JICB) v HenpepsiBHble (HCB) cny-
yaiiHble BeJUYUHbI. DYHKUUA W TUIOTHOCThH pac-

3 19 2 npeaeneHus CcJydyaiHol BenuuuHbl. YuCIOBbIE Merton.
xapakrepuctuku JICB u HCB. 3akoHsl pacnpene- B0CaDRA
nenus JICB u HCB.

CraTucTHYECKOE pacnpesesieHue BbIOOpPKH, Bapu-

4 20 > aUMOHHBIH paa. ToyeuHble OLEHKH MNapaMeTpoB MerTon.
pacnpeneneHus. HenpepbiBHbIE OLUEHKH MapaMeT- | nocobus
poB pacnpeaencHus. JloBepuTenbHbI UHTEPBA.
CraTtuctuueckas runore3a. CTaTUCTHYECKHI KpH-

TEpUl NpoBepkHU HyneBol runoressl. [Ipoepka Meroir

5 21 | TMNOTe3bl O HOPMaJibHOM pacrpeaesieHHH reHe- :
pajibHOM COBOKYIMHOCTH. Kputepuii corjacus HasacHs
[Tupcona. y
KoppensuuoHHblii aHanu3. BeiOoOpouHOe ypaBHe-

HUe perpeccuu. BeiOopouHblii KO PULHEHT KOP- Meroi

6 22 1 pesiuuy, ero cBoicTea. PerpecCHOHHbBIH aHAIM3. nnmﬁn-n
MeTtoa HauMeHbIUMX KBaapatoB. CiiyyaH JIMHE-

HOH 3aBUCHUMOCTH.
Wmozo 3a IV cemecmp: 10 u.
Wmozo 3a I-1V cemecmper: 90 u.
[IpakTH4YecKkHe (CeMHHAPCKHE) 3aHATHS
Homep YyebOHo-
Ne |pa3gena [O0nem HarJsa-
Tema npakTHYeCKOro 3aHsATHS
n/m | AHCUH- | YacoB HbIE
NJAHHbI nocoous
I cemecTp

1 | 5 MHEH{ECTEH. Onepauuu Haa MHOXKECTBAMH H HX MerTo.
CBOMCTBA. yKa3aHus

9 5 > OnpenenuTenu, ux cBoiicrsa. Munopbl. Anre6- MeToa.
panyecKue A0mnoJiHeHus. Teopema pa3iokKeHus. yKa3aHHus

3 5 9 Martpuua, nefictBus Haa marvpuuamu. Haxox- MeToz.
JI€HHE TPAHCMOHHUPOBAHHOH MAaTPHLIBI yKa3aHHs

4 5 5 Haxoxnenue panra wmarpuubl. HaxoxaeHue MeTtoa.
MaTpHUbl 00paTHOI MaHHOI yKazaHHs

5 3 2 PelieHne CHCTEMbI JIMHEIHHBIX ypaBHEHHI Me- MeTo..
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TOZIOM onpenaenuTenei u meronaom ["aycca yKa3aHus
6 3 5 PewieHHe CHUCTEMBbI JIMHEHHBIX YpaBHEHWH Me- MeTon.
Toaom JKopaana-1 aycca yKa3zaHus
Haxoxnenue obpaTHOil MaTpuubl B Tabnuuax MEii
7 3 2 ["aycca. Peuienue i:m:'rewtft JTUHEIHBIX ypaBHe- P
) T C HOMOULBIO OOPATHOH MATPHILLLI om
R .: 4 | _Htx::_n_s_m_n -mmpim:n pertcnia. Covnaese | Merolt.
: ) NPEOOPA3OBUAHIIS yKa3aHis
1 - ~ E KapTtouki ¢
9 3 2 Konmponvnas paooma Nel Sl e
10 A 5 BekTopsl, ﬂeﬁc:Tmiuﬂ Haa Bektopamu. Koopau- Merton.
HaThl BEKTOpa, CBOHCTBA yKa3aHus
JIuHeitHO 3aBuUCMMas U JIMHEHHO He3aBUCUMas
B 4 7 cUcTeMa BEKTOpPOB. ba3zuc U paHr CHCTEMbI BEK- Meron.
TopoB. CBf3b CUCTEMBbI BEKTOPOB C CHCTEMOH | YyKa3aHUA
JIUHENHBIX YPaBHEHUH
JIuneiinsie npeodpaszosanus. Haxoxaenue coo- Y
12 5 2 CTBEHHBIX YHCEJl U COOCTBEHHBLIX BEKTOPOB }"KHEHHH.H
MaTpPHLIbI |
KBanpatuunas ¢bopma, marpviua KBaapaTHYHOH S
13 5 2 dopmbl. KaHoHMYeckuil BHI KBaApaTHYHOM yKASAHHR
(hopmbl
[IpsMass TMHUA HAa TUIOCKOCTH, €€ YpaBHEHHA. Vo
14 6 2 B3zauMHoe pacnosnoxxeHue AByX Mnpsambix. Pac- }’KaSﬂHH-H
CTOSAHUE OT TOUYKH J10 MPSAMOiIl IMHUH
5 6 5 KpuBbie BTOpOro nopsaka, ux ypaBHEHHsA. JKC- MeTon.
LHeHTpUcHTET. JlupekTpuca. ACUMITOTHI. _YKaszaHHs
[IpsiMast TUHHKA B NMPOCTPAHCTBE, €€ YPaBHEHHA.
6 5 [InockocTh, ee ypaBHeHHA. B3aumHOe pacno- Mertogn.
I JIO)KEHHE [BYX NPAMBIX, MPAMOH W IUIOCKOCTH, | YKa3aHHA
JBYX TUIOCKOCTEH.
17 6 2 Konwmponenas paboma Ne2 KEQTOIIR G
3alaHUAMH
8 . ) KommuekcHble uucna. OnepauMd Haja KOM- MeTon.
TUIEKCHBIMH YHCJIAMMU. yKa3aHHs
@yHkuuH. Haxoxzaenuwe obnactv onpeneneHus M
19 7 2 U obnactu 3Havyenus d¢yukunu. HaxoxneHue '
(GyHKUMH 00paTHOI HaHHOIA. e i
[locnenosarenbHOCTb, Npenen MocjieaoBaTeb- M6
20 7 2 HocTH. [Ipenen pyHkuuM B Touke M Ha Oecko- '
HEYHOCTH. Teopembl 0 npenenax. yKasant
,1 . E PackpeiTue HeonpeneneHHocTell ans apoOHO- MeTon.
pauHOHANBHLIX M ApOOHO-UPpAUMOHAJIBHBIX | YKa3aHMSA
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Gyukuuii. CpaBHeHUEe OECKOHEYHO MasbliX Be-
JTHYMH.

29 - 5 1-i u 2-# 3ameuartenbHble npenensl. PackpoiThe MeTop.
HEOMNpPEAENIEHHOCTEH yKa3aHus
OpHocTOpOHHHE  mpenesisl.  HenpepbIBHOCTH
Merton.
23 7 2 GyHkuun. Touku paspbiBa U MX KiaccH(HKa-
yKaszaHus
LM,
KapTouk
24 7, 2 Koumpononas paboma Ne3 P &
3aaHUAMM
Hmozo 3a I cemecmp: 48 u.
Il cemecTp
I g | [Ipoussoanslie npocreiiux ¢yHkumid. I[lpous- | Tabauua
BOJHBIE CIIOXKHBIX (DYHKLHIA. [MPOU3BOAHbBIX
1 [Ipou3BOOHBIE HEABHLIX (PYHKUHI W DYHKLMH, Meran
2 8 2 3allaHHbIX napamerpuuecku. uddepenuunpo- HHS&HH.H
BaHUE CTENEHHO-NOKA3aTe/IbHbIX (PYHKLHIA. Y
[IpousBoanbie U auddepeHuHaNbl BICIIUX M0-
" MeTtOn.
3 8 2 paakos. [Ipasuno Jlonuransa. @opmyna Teiino-
yKa3aHHs
pa.
Hccnenoanue (GyHkuMi cpencrBamu audde- Métois
4 8 ] PEHLHAJILHOIO HWCYMCJIEHUSA U TOCTPOEHHUE HX '
yKa3aHus
rpa(MKoB.
i MeTtoz.
b 8 1 OJKOHOMHYECKHE NMPHUII0KEHUA POU3BOAHOIA.
yKa3aHus
6 9 | HenocpeacTteeHHOE€ MHTErpUpPOBaHHE U METON Meroa.
[MOJCTAHOBKH B HEOTIPEAEIEHHOM MHTErpaJIe. yKa3zaHus
3aMeHa MEepeMEHHOI B HEOINpeaeIeHHOM HHTe- Meron
7 9 1 rpane. MHTErpupoBaHue Mo 4acTtiM B Heomnpe- I{HEEIHH‘H
NEJIEHHOM UHTETrpane. Y
HHrerpupoBanue pauuoHanbHblX apobeil. HMH- Meton
8 9 2 TErpupoOBaHHE HPPALMOHANBHBIX M TPHUIOHO- I{ESEHH.H
METPUYECKHX (DYHKLIMH. Y
9 9 5 Onpenenenublii uuTerpan. ®opmyna HeloToHa- Meroa.
Jlenibnuua. yKa3aHus
10 9 | [Ipunoxenus onpeneseHHoro HHrerpana. He- MeToz.
COOCTBEHHbBIE HHTETPAJIBI. yKa3aHHA
KapTtoukH C
11 9 2 Koumponvnas paboma Ne4 P
3a/laHUAMH
19 10 5 DYHKUHH HECKOJIbLKUX mnepeMeHHbIX. O0nacThb MeToa.
onpenejeHus (YHKUMH JBYX MEepPEeMEHHBIX. | YyKazaHHs
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[Ipenen ¥ HENpPEPbIBHOCTb (QYHKUMH IBYX rne-
pemeHHbIX. YacTHbie npousBoaHbie. [lonHbiii

nuddepeHumal

JudhepeHUMPOBAHHE CIIOKHON QYHKLHH ABYX

nepeMeHHbIX M HEABHO 3alaHHON (yHKUUH T
3 10 2 JEVX TICPEMCHITTIX, IleCLT'I'C.'I].Ft_L;.:-i LI0CKOCT W |
HOUP Ml i Hupypanuchin, HIpullsbuaiaa 1Y
GAHIPGBACIHO M Padic il By BRI
| Hecacaosanie (yHKLING ABYX EPEMEHHBIX Ha
14 0 skcTpemyM. Kpurepuii Cunbsectpa. YCIOBHbIC MeToa.
: 2 IKCTPEMYMbI (DYHKUMH HECKOJBKHX IMEPEMEH- | YyKa3aHuA
HeIX. MeTon MHOXUTENE#H JlarpaHka
MeTo.
15 10 ] DKOHOMHYECKHE NMPHII0KEHHA yKa3aHHA
KapTouku ¢
16 10 2 Koumponsnas paboma Ne 5 I —
HuddepeHunansHbie ypaBHEHHA TMEPBOro nmno-
pajika. YpaBHEHUE C pasAeifArlUMHCA Mepe- MeTou.
17 11 2 MEHHBIMH, OJHOPOJHbIE ypaBHEeHHA. JIHHEHHBIE
nuddepeHuHaNIbHBIE YpaBHEHWS MEpPBOro Mo- SRS
psanka. Meroa bepHyJuiu '
OnHopoaHble JHHEHHble AHb(epeHUHabHBIE e
18 11 2 YpaBHEHHs BTOPOro MoOpsaka C MOCTOSAHHbIMH )’KEBHH};H
KO3 (ppULHEHTAMM.
HeonHopoaHblie JiMHelHble AU PepeHUHaTbHbIE Keroi
19 11 2 ypaBHEHHS BTOPOro nopsika ¢ IMOCTOAHHBIMH \
KO3 PULIHEHTAMH. i
20 12 5 CxoauMocTe 4ucioBblX panoB. [lpu3Haku Mero.
cpaBHeHus, JlanamOepa, Kowu yKa3aHHs
Juakouepenywwmecs paasl. [Ipusnak JlehOuu- Kfeion
21 12 1 ua. AOCoOTHas U yCJIOBHas CXOAMMOCTb 3Ha- YKEE.EHH.H
KOYEpeAYHOLIUXCA pAaoB
HaxoxaeHue 0071acTH CXOAMMOCTH CTENEHHOIO
7 12 5 pana. Pasnoxenue GpyHkuuit B paa MaknopeHa. MeTo.
[I[priMeHeHue paaoB B NPUOJHKEHHBIX BbIYHC- | YKa3aHHs
JIEHUAX
23 12 Z Konmponvnas paboma Ne 6 KApTONIN ¢
3alaHUAMH
Hmozo 3a II cemecmp: 38 4.
I11 cemecTp
I 13 2 [locTpoeHue mateMaTHUYECKUX MOAEJEH IKOHO- Meton.
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MHYeCKMX 3ajzad. ['paduuecknii MeToa peule- | ykazaHus
Husa 3JII1. Pewrenue 3JII1 cuMmnekc-mMeTonom.

PeliieHue 3KOHOMHYECKHX 3a1ady.

9 13 5 Pewenune 3JII1 METOAOM MCKYCCTBEHHOro 0aszu- Merton.
ca. AnbTepHaTHBHLIH ONTHMYM. yKa3aHus
Pelienye CHMMETPHYHOH M HECHMMETPHYHbIE M
3 13 2 nmapsl JBOMCTBEHHBIX 3aay. DKOHOMHUYECKas }’Kﬂi?:il'ﬂ
MHTEpIipeTauus ABOICTBEHHBIX 3a/a4.
4 13 5 AHau3 yCTOHYHBOCTH peLIeHHA ONTHMaIbHOTO MeTox.
[J1aHa npo13BOJCTBA. YKa3aHus
5 13 5 Peuwienue 3aKpbIThIX U OTKPLITBIX TPAHCMOPT- Mertogn.
HBIX 3a/au. yKa3aHus
6 13 5 Koumponovnas paboma Nel. KapToukmu ¢
3allaHUsIMH
7 14 5 Pewienne 3KOHOMHYECKHUX 3aaady MetoaoM lo- MeTon.
MOPH. yKa3aHus
g 14 5 PewieHue 3SKOHOMMYECKMX 3aJay METOJIOM MeTto.
BeTBeil U rpanul (Jlenn u Jloiir). yKa3aHHus
9 14 2 Peluenune 3agayu KOMMHUBOAXKEpA. MeTon.
yKa3aHHs
10 15 5 Pelienne METOOOM JMHAMHUYECKOrO Iporpam- Merton.
MHPOBaHHUs 3a/la4M pacnpeie/ieHHsi peCypcoB. yKa3aHus
1 14.15 - Koumponenas paboma Ne2. KapTtouku ¢
3ajaHUAMH
[IpMHATHE pelUEHHI B YCIIOBUAX HEOMpeacaEH-
Meton.
12 16 2 HocTH. Kpurepun Banbaa, I'ypeuua, Casumxa
yKa3aHus
(puckoB) u Jlannaca.
[IpuHsTHE pelieHHil B KOHPJUKTHBIX CHTYaLU-
13 16 > siX. MaTpu4HbIE UTPbI, UTPbI C CEAJIOBOM TOU- Mertoz.
KOoH. CMellIaHHbie cTpaTerud. PelieHue urp yKazaHusd
METOJ0M JIMHEHHOTO MPOrpaMMHUPOBAHMHSI.
14 17 ) Pewenue 3apaun onTHMaabHOIO NOBEACHUA MeTton.
MOTpeOUTENA U NPOU3BOANTEIA. yKa3aHus
5 16,17 5 Konmponvuas paboma Ne 3. KapTouku ¢
3aJaHUAMH
Hmoczo 3a 11l cemecmp: 30 u,
IV cemectp
Pewenne komOGuHaTopHbiX 3anay. Knaccuue-
l 18 5 CKOe ornpeneneHue BeposTHOCTH. CraTucTtuye- Meron.
CKO€ M reOMEeTpHYECKOE onpeAesieHHe BeposT- | YyKaszaHuA
HOCTH.
5 18 5 TeopeMbl clokeHUs U YMHOXKEHHsS BEPOSTHO- MerTo..
cred. PopMyna nosiHoil BeposaTHOCTH. PopMmyna | ykaszaHus
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beilieca.
He3aBucumsbie NMOBTOpHBbIE UCMbITAHUS. DOpMY-
3 3 5 na bepuynnu, nokanbHas ¢dopmyna Myaspa- Meron.
Jlannaca. HWurerpansHas ¢dopmyna MyaBpa- | yKa3aHUs
Jlannaca. ®opmyna [lyaccona.
4 19 5 Aickpeiiibie CB ononxX unciosbie XapakTepi- NMeTon.
SERITINIS | M bhdosdidiia
- Heipepbistible T3l l'l_‘x HHICIIOBbIC .\ii}.};lhl.ﬂ..'ljil: | S, |
2 1Y 2 cTirit Hurerpanbubtil 1 angpepeHunaibtblii _
yKa3aHus
3aKOHbI pacrnpeaeieHus.
6 18.19 2 Konmponvenas paboma Nel. KapTouku ¢
;
3a1aHUSIMH
CraTucTHYeCKOe pacrnpejaesieHue  BhIOOPKH.
['paduyeckoe wu300pakeHHE CTATUCTHYECKHX Meroi
7 20 2 psanoB. OCHOBHbIE XapaKTEPUCTHUKH CTATHCTH- i
yeckux psanoB. CTaTUCTHYECKHE OLIEHKH Mapa- yRasani
METpPOB pacrnpe/ie/ieHUsl.
YcnoBHble BapuaHTbl. MeETOA MpPOU3BEACHHUIA MeTox
8 20 2 JUIS.  BBIYHMCIIEHHSA YHCJOBBIX XapaKTepHCTHUK }’KB,SEHH-H
CTaTUCTUYECKHUX PSIOB.
9 3 5 [IpoBepka CTaTUCTUUYECKUX runores. Meron MerTon.
MOMEHTOB UIsl TOYEYHOr0 pacnpeaesieHHs. yKa3aHHs
KoppensauuoHHblit aHanu3. KoppelaluHOHHbIE
tabnuuel. HaxoxkaeHue BbIOOPOYHOrO ypaBHe-
10 9 5 HUs perpeccuu U BbIOOPOUHOro KO3 PULHEHTA Mertoxn.
Koppensuun. Metoa HaAaMMEHbLUIMX KBaJApaTOB. | YKasaHHA
[TpoBepka rumnoresbl 0 3HAYUMOCTH BbBIOOpOU-
HOro KO3(h(uLHEHTa KOPPEISALIMH.
1] 21.22 9 Konmponenas paboma Ne2. Kaptouku ¢
3alaHUAMHU

Hmozo 3a IV cemecmp: 22 4.

Hmozo 3a I-1Vcemecmpeoi:138 4.

CamocrosiTesibHas paboTa cTyAeHTa

Buabl camocTosaTesbHOH paboThl cTyaeHTOB no aucuunianbe (CPCy):

1. CPC Ha ayaHTOPHBIX 3aHATHAX (JIEKLMAX, MPAKTHYECKUX U 1adOpaTopHBIX 3aHsA-
THAX, CEMHHapax) NMPOBOAUTCA B ayJAMTOPHbIE Yachbl 3aHATHH MO MpPEAMETY 3a CYET
BHEAPEHUS Pa3JIMYHLIX AKTUBHBIX METOLOB U CPEACTB OOy4eHUs KakK TpaJAvLIMOH-
HbIX, TAK H HHHOBALIMOHHBIX.
2. CPCur — caMocrosaTenbHas paboTa CTYAEHTOB IO M3YYEHHIO TEOPETHYECKOIO
yyeOHOro marepuana (MOIYJH, TEMbl, pa3feibl) CHATOrNO C ayAMTOPHbIX 3aHATHH
NPONOPLHOHANBHO COKpALLUEHHbIM aKaJAeMHuYeCKMM uacaM. Y4eOHbIH TeopeTHue-
ckuii maTtepual, BeIHOCUMBIH Ha CPCut (Moaynu, TeMbl, pa3fiensl), Onpeaensiercs
BENYLLUM NPENoAaBaTesieM, 10BOAUTCSA A0 CBEAEHUA CTY/IEHTA.
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3. BCPC — TpaauuMOHHas BHeayaMTOpHas CaMOCTOsATENbHas padoTa CTYJAEHTOB,
aZleKBaTHasA MO TPYAOEMKOCTH uMcny 4yacoB, oTBeneHHbIX Ha CPC cornacho ['ocy-
JapCTBEHHOMY 00pa30oBaTe/NbHOMY CTaHAApTy. DTO BaXKHEiHllas COCTaBHas 4acTb
y4eOHOro mnpouecca, KOTOPYK CTYAEHT OPraHu3yeT IO CBOEMY YCMOTPEHHIO B
yn00HOE 1Jig HEero BpemMs, 0€3 HernocpeaCcTBEHHOr0 KOHTPOJIA CO CTOPOHBI Mpernoaa-
Batesig. BCPC BbIMONHAETCA KaK MpaBUiIO BHE ayJMTOPUHU CAMOCTOATENBHO.

4. HUPC — nayuHo-uccienoBatesibckas pabora CTyIeHTOB — BbiclIas (popMa camo-
no3Hauus. I'lo uroram HUPC: 3amura pedeparoB, noknansl Ha HayyHbIX KOH(e-
PEHLHUAX, YYaCTHEe B KOHKYpCax, HanmucaHue cratei, no pesynstataM HHUP 3auwura
KYPCOBBIX H AUILJIOMHBIX MTPOEKTOB.
5. CPC kypcoBas pabora (NMpoeKkT) — caMOCTOATENIbHbIE HaYYHO-IPAKTHYECKUE HC-
CJIEIOBAHHUA 110 3a1aHHOH TEME.

Paznen No Tpynoem-
AHCLN- n Tema u Buag CPC KOCTh
nanHbL| (B yacax)
MHuoxecTtBo. Cnocodbl 3aanus MHoxkecTBa. [loaMHOXe- 4
L' | craa. bynean. H3yuernue dononnumensnou 1umepamypel.
Onepauud Haja MHOKECTBaMH: OOBEIMHEHHE, Mepeceue- /
1 | HHME, PasHOCTb, JOMOJHEHHE, CHMMETPHYECKas Pa3HOCTD, 4
JIEKAPTOBO [IPOM3BEACHHE MHOKECTB. HHousuoyanonasn
paboma.
3 MoLIHOCTE MHOXECTBA, CBOMCTBA MOIUHOCTH. HHOUGUOY- 4
arvHas paboma
Onpeaenutenu, ux cBoiictea. MuHopbl. Anredpanyeckue
4 | nononHenusa. Teopema paznoxenus. [Ipakmuueckas pa- 7
5 boma
Marpuua, aeicTBusa Hag martpuuamu. PasMepHOCTL Mar-
5 | puusl. Buael Mmatpuu. Panr matpuusl. OOpaTtHas MaTtpuua. 7
[Ipakmuueckas paboma
6 CucteMbl JHHEHHBIX YypaBHEHHMIl. OCHOBHBIE TMOHSATHS. 3
MeTtoa onpenenureneil. I[lpakmuueckas paboma
MartpuuHas (opma 3amucH CHCTEMbI JIMHEWHBIX YypaBHe-
7 | HUi. PewieHue cucTeMsbl JIMHENHbIX YpaBHEHUI B MaTpHU- 3
HOli (popme. [Ipakmuueckas paboma
3 2 Cucrembl nuHelHbIX ypaBHeHMil. Merton ["aycca. [lpak- A
muyeckas paboma
9 CucteMmbl JiHHe#HbIX YypaBHeHuii. Merton JKopnaHa- 4
['aycca. Tabnunuwt I"aycca. Huousudyansnas paboma.
10 OnopHble peweHuss CUCTeMbl JIHHEHHBIX YpaBHEHHI. E
CuMriekc — npeodpazoBanus. /nousuoyanrenas paboma.
1 BekTopel, neiictsug Han BekTtopamu. KoopauHaThl BEKTO- 4
4 pa, cBoiicTBa. [Ipakmuueckas paboma
12 | JIuneiiHo 3aBuCiMas WU JWHEHHO HE3aBUCHUMAs CHUCTEMa 5
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BEKTOpPOB. Huousudyansnan paboma.

13 | basuc v paHr CUCTEMbI BEKTOPOB. Peghepam. 5
14 | Jluneiinsie npeodpazoBauusa Huousuoyanrenaa paboma. 4
5 CoOcTseniibie yncia 1 coOZTBCHHBIE BEKTOPbI MaTpPHLIbI 5
. 7| ITndusudyarenas paboma.
_ b A aA QOPMA, MUTPHLE KBAAPATHY0I (PUPMBL.
LO | NGO HHYCCR T BIL KBaPat HHHOH (pOPM b D
NOUGUON Wb Paooilid
[ Ipsintast i Ha 1210CKOCTH, e¢ ypaBHeHus. B3annmuoe
17 | pacnonokeiie ABYX HpsanmbIN. PaccrosHue o1 TOUKH A0 2
npAMoi NHHUK [Ipakmuyveckas paboma
18 Kpusbie BToporo nopsiaka. OKpyXHOCTb, €€ ypaBHEHHE 5
[lpakmuyeckan paboma
KpuBble BTOpOro nopsaka. JIJIMIC, ero ypaBHEHHE. DKC-
19 | uentpucurer. JlupekTpuchl. XapakTepUCTUYECKOE CBOM- 2
ctBO /Ipakmuueckasn paboma
Kpusbie BTOpOoro nopsaka. I'unepOona, ee ypaBHEHHE.
e 20 | DkcuentpucureT. JupekTpuchl. ACUMMTOTHI. Xapai{TepH— 2
CTHYECKOE CBOMCTBO [Ipakmuueckas paboma
Kpusbie BTOpOro mnopsanka. [lapabona, ee ypaBHEHHE.
21 | OkcuentpucureT. JupekTtpuca. XapaKT€pUCTHYECKOE 2
CBOHCTBO [Ipakmuueckas paboma
22 | Ilpsamas 1MHKS B NPOCTPAHCTBE, €€ YpaBHEHUA. Peghepam 2
23 | IlnockocTs, €€ ypaBHeHus Peghepam 2
4 B3anMHoe pacnonoeHue ABYyX NMpsAMBbIX, MPAMOH H IJIOC- -
KOCTH, IBYX IJIOCKOCTeH Peghepam
KomMrnekcHbie yucna. JefdcTBUA Hal KOMIUIEKCHBIMH YHC-
25 | namu B anredpauyeckoi, TPUrOHOMETPUYECKOH M MoKa3a- -
TeIbHOM opmax. [lpakmuyeckas paboma.
26 | OyHKUMKA OJAHON NMEpEeMEHHON B 3KOHOMHUKE. Peghepam. 4
[locnenoBarenesHoCThb. Ilpemen  nocnenoBaTe/IbHOCTH.
7 27 | TeopeMbl 0 OECKOHEUHO — MabIX U OECKOHEYHO O0/BLIKX 4
BeJIMYHHAX. Paboma ¢ donoanumenvrou aumepamypou.
OcCHOBHbIE TE€OpeMbl O mnpeaenax (pyHkuuii. Jlokasareib-
g | €TBO TEOpeM o [ u Il 3ameuarensHbie npenensl. Camocmo- 4
amenvHoe uzyyenue aumepamypuwl.llpakmuveckan pabo-
ma.
Hmozo 3a I cemecmp: 102 y.
29 JKOHOMMWYECKHH CMBICJT MPOU3BOAHOM. |
H3yuenue OonoaHumenbHou 1umepamypbi.
8 JKcTpeMyMbl GyHKUMH y= f(x). MccnenoBanne yHKLMH C
30 | noMouWbIO MPOM3BOAHOH M nocTpoeHue rpadpuka QyHK- I

uun. Huousuoyanenas paboma.
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31

HecoOcTtBeHHbIE HHTErpasibl. CavocmosmenvHoe u3y4eHue
aumepamypul. Ilpakmuyweckas paboma.

32

[IpuOnuKeHHOE BBLIYUCIEHHUE OMpEAeIeHHOro WHTEerpana:
Gopmynbl NPAMOYroNbHUKOB, Tpaneuui, CUMIICOHA.
Pechepam ¢ npakmuueckumu 3a0aHusAMu.

10

33

DOYHKUUU HECKONBKMX nepeMeHHbIX. [Tpunoxenus B 3Ko-
HOMHKe. YCnoBHBIH 3KCcTpeMyM. PelueHue 3KOHOMHYE-
CKMX 3amay. DKCTpeMyMbl (YHKLUHMH HECKOJBKHX TMepe-
MeHHbIX. [Ipakmuueckaa paboma. H3yyenue OononHu-
mebHOU Iumepamypel.

34

JHubdepeHunanbHble ypaBHEHHs 1-ro mopsiaka: c pasne-
JAOUMMUCS  NEPEMEHHBIMH, OJHOPOAHbIE YpPaBHEHMH,
NUHEHHbIe HeoAaHopoaHble AuddepeHUHaNbHbIE YpaBHE-
Hus. Meton bepHymnu. H3yvenue oononrnumenvrou aume-
pamypwl. [lpakmuveckas paboma.

35

Juddeperunanbiple ypaBHeHUs 2-ro nopsiaka. JIuHei-
Hble aHddepeHUHANIbHBIE YPAaBHEHHA C MTOCTOSHHBIMH KO-
dppUuHeHTaMH: OAHOPOAHBIE U HEOAHOPOAHBIE.
H3yyenue oononHumenvHOU 1umepanypbl.

IIpakmuyeckaa paboma.

12

36

ITonsaTue uncnoBoro psiga. CxoauMocTs psajaa. [IpusHaku
CXOOMMOCTH psAa C MOJIOXKHUTEJIbHBIMHU 4YJieHaMH. CXxoau-
MOCTB CTeneHHOoro paaa. CBONCTBA CTENEHHBIX pALOB. Pan
Teitnopa. Pasnoxenue B pan Maknopena. IlpumeHeHue
pAIOB B NPUOJIMKEHHBIX BBIYHCIEHUAX H S3KOHOMHYECKHX
NPUIOKEHUAX. H3yuenue 0onorHumeNIbHou 1umepamyphbi.
IIpakmuyeckas paboma.

Hmozo 3a Il cemecmp:

8y,

13

37

JIuneiinoe nporpaMmupoBaHue. Teopus IBOHCTBEHHOCTH.
(CPC1,2,3)

38

Tpancnoprhsie 3anayu. (CPC1,2,3)

14

39

[lenouncnennoe nporpaMmmuposanue. (CPC1,2,3)

15

40

JluHamuyeckoe nporpamMmupoBanue. [IpuHuun ontu-
manbHocTH Bennmana. (CPC1,2,3)

oo |ee| B

16

41

OCHOBHbIE MOHATHA MCCJIEA0BAHUIN onepauuii. DJ1€MEHThI
npouecca NPUHATHA PELIEHUH U Kiaccudukauus 3aaay
HCClleIoOBaHUs onepauri. 3agayu UCClieI0BaHUiM onepa-
LI B YCIOBUAX OMNpPEIENIeHHOCTH, pUCKa U HEONpPEIENEH-
HocTH. Kpurepun Banbaa, ['ypBuua, Capumxka v Jlannaca.
{CPCL2.3)

42

Teopus urp — Teopus NPUHATHS PELUEHHIT B YCI0BUAX
KOH(IMKTHLIX cuTyauuii u nporusoneiicteus. (CPCI1,2,3)

17

MareMaTHUEeCKHe MOAEIM MHKPO3KOHOMHKH. MareMaTtu-
YeCcKoe MOJe/IMpOBaHHUE NOBEAECHHUA NOTPeOHTENA.

20




(CPCl1,2,3)

4

MaremaTHyeCKOE MOAEIMPOBaHHE MOBEJAEHUA MPOU3BO-
autens. (CPCI1,2,3)

Hmozo 3a 11l cemecmp:

54 y.

18

45

KombuHaTopuka, THIBI coeaMHEeHUIT. Knaccuueckoe
onpeneyeHne BepoATHOCTH. CTaTUCTHUECKOE U FEOMETPH-
yeckoe onpeneneHue sepoatHocT. (CPC1,2,3)

46

CnoxkeHHe U YMHOKEHHUE BEPOATHOCTEi. Y Cll0BHasA BEPO-
ATHOCTb. @opmyna nonHoi BepossTHOCTU. Dopmyna baiie-
ca. (CPC1.2.3)

47

[loBTOpHBbIE HE3aBUCHMBIE COOBITHA. POpMyIbl bepHyuH,
[lyaccona u Myaspa-Jlannaca. HauBeposTHeiillee 41clo.

Teopema bepnynnu. MapkoBCKHH Cly4dalHbIH MpoLecc.
(CPC 1.2.3)

19

48

JICB u HCB, ux )yHKUHOHa/IbHbIE U YUCJIOBBIE XapaKTe-
puctukud. OCHOBHbIE 3aKOHBI pacripeneneHus CB, ux xa-
paktepucTHkH. (CPC 1,2,3)

49

Pacnpenenenune CteloaeHTa, pacnpeaeinesue @uuiepa-
CHenekopa, xu-kBaapat pacnpenenenue. (CPC 1,2,3)

50

3akoH Oonbluux yucel. IlpenenbHbie TEOPEMBI 3aKOHA
bonbnx yncen. Teopema Jlanynosa. (CPC 1,2,3)

20

51

Buasl orbopa. OMnupuyeckoe pacnpeaeseHue. IMIUpu-
yeckas (pyHKUUs pacnpeneneHus, ee cBoicTea. ToyeuHbie
OLIEHKH napaMeTpoB pacnpeneyeHus: BbidopouHas cpe-
Hsisl, BLIOOpOYHAsA M MCIpaBJEHHas NUCTIEPCHH, BIOOpOY-
HO€ M UCMpPaBJIEHHOE CPEelHEeE KBAApaTHYECKOE OTKIIOHE-
Hue, ux cpoiictea. (CPC 1,2,3)

52

YcnoBHble BapuaHThl. MeTOo NpOM3BEAEHUH U1 BbIYUC-
JICHHS YHUCJIOBBIX XapaKTePHCTHK CTATUCTHUYECKUX PAIOB.
OMnupuyeckrue MoMeHTbl. KoapdHLUHEHT aCHMMETPHH.
Jkcuecc. Moaa. Menuana. Pazmax BapeupoBaHusa. Koag-
¢uument Bapuaumnu. (CPC 1,2,3)

53

HNHurepBanbHbie (HENpepbIBHbIE) OLIEHKHU NMapaMeTpoB pac-
npeneneHus. JlopepuresbHas BEPOATHOCTh (HaAEKHOCTD).
JloBepuTenbHbIii HHTEpBan. HekoTOpbie BUAbI 1OBEPH-
TeabHbIX HHTEpBaioB. (CPC 1,2.3)

21

34

Kputnueckue Touku. Kputnueckue obaactu. Buasl kpu-
THYECKHX 00sacTel U UX HaxokaeHHe. MOLHOCTL KpHUTe-

pus, ero HaxoxkaeHue. (CPC 1,2,3)

55

[IpoBepka runores o0 napameTpax pacrnpeneneHus. Cpas-
HEHHWE ABYX JHCNEPCHIT HOPMaJIbHbIX Fr€HEpaibHbIX COBO-
KynHoctei. IlpoBepka runoressl 0 HOpMaabHOM pacrnpe-
AeJIeHITH TeHepaJIbHOM COBOKYMHOCTH No Kputepuio ITup-
coHa. Meroa Haubonsiuero npasnonoaobus. (CPC 1,2,3)
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56 MeTtoa MmoMeHTOB is ToueuyHoro pacnpeaeneHua. (CPC 9
1,2,3)
Koppensunonnsliii ananns. KoppeasunoHHbie TabaHLbl.
Huarpamaa paccesuns. [loctpoctne vpasteHins npsamMoi
29 57 'I[\Hil.l I.11i-i.i‘.~+.r_‘ﬁ[‘}h:ct‘1![1 MCTOZIOM }:nmmm]m_nx fcmﬂpamn 4
| v - | i BGT RS .h.”_..:.'.....‘:. Cio
| | . SRA i bl O 31 0
. LALE D Wb il ey !-...,.}L.L.:.._ N P R P Y
- | Himoeo sa IV cevecmp: 40 .
Hinoeo za I- 117 cexrecmpui: 204 vy,

Jlabopamopustit npakmuxym: He npeaycMoTpeH

5. Mpumepnaa memamuKka Kypcoesix npoekmoe (pabom):
He npenycMoTpeHbl

6.0opazoeamebible MEXHON02UU:

OOpa3oBaTe/ibHbIE TEXHOJOrMMH, HCMOJIb3yeMbl€ MPH peau3aluHu pasIMYHBIX
BUI0OB yueOHOM padoThl N0 AUCUMIUIMHE «MaTeMaTHYECKUH aHau3» npeaycMmaTpH-
BAIOT LIMPOKOE HCIOJb30BAHHE B YUEOHOM IpOLIECCE AKTHBHBIX H MHTEPAKTHBHBIX
¢opM npoBeAECHHS 3aHATHIA. d
Ob6pa3oBaTe/ibHbIE TEXHOJOIHH 00yUYeHHs:

e neparoruyeckue (obyuarouiue);
® HH(POPMALMOHHO-PA3BHUBAIOLLHE;
® JIATENbHOCTHBIE;
® pa3BHUBAIOLLIME;
® JIMYHOCTHO OPUEHTHPOBAHHBLIE;
® MOAYJIbHBIE,
® KOHTEKCTHBIE;
® TEXHOJIOTUs KOHLUEHTPUPOBAHHOTO O0YYEHMUS;

e 33/1a4yHas (MOUCKOBO-HCCIIEA0BATEIbCKANA) TEXHOJIOTHA;
® TEXHOJIOrHUs KOJJIEKTUBHON MBICIMTEIbHOH AEATEIBHOCTH,

e TEXHOJOrHs BU3yaiu3auuu yueOHOM HHPOPMALIHH.
HuHOBallHOHHBIE METOAbI O0YYEeHHS:

e uHdopMaunoHHbIe MeTOAbI O0yueHuss (npoOjeMHas JeKUHs, JeKUus-
AUCKYCCHs (JieKUMA-00CyKAeHHE), KOMIUIEKCHas JIeKUus, MMCbMEHHas NporpaMmu-
pOBaHHAasA JIEKUMA, JIEKUMA-BU3Yyau3aLus, JIEKUHS C 3apaHee 3arjJlaHMpOBaHHbIMU
owHOkaMu (METOA KOHTPOJIbHOTO H3JIOXKEHHA), JIEKLUA-KOH(DEPEHLIUS;

®* [OHCKOBBIE MeTO/bl 00yueHHs (AUCKYCCHUs, TPYNIoOBas AUCKYycCHs (00Cyx-
JIeHHe BII0JIr0JI0Ca), TBOPYECKHUI AUANIOr, «AyMai U ciyllai», MO3roBas ataka WiH
MO3roBoii WITYpM, JaGUpHHT aeiicTBus, Geceabl no CokpaTy, nenoBas KOP3WHA,
MPOrpecCHBHBIM CEMHUHAp, CTYAHA aKTHBHOIO Ciy4as, METOI aHAJOrHH, TEOPHUS pe-

LIEHHUA IiEDﬁpETHTEHhCHHX 3ajaay, aAejosas urpa, HMHTaAUHOHHBIE WI'PbI, ONIEPALIHOH-
HbIC HIPbI.
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Ce- Biin 3a- HUcenonbiyemsble nHTepakTuBHbie Texnonorun | Koa-so

MecTp HATHS 4acoB
(1, IP)

JI HHTepakTUBHAsS IeKUUA-KOHDEpEHLIHS. 4

I [1P pelleHHe HHTEPaKTHBHbLIX 3a1ay; 10

3JIEKTPOHHOE TECTHPOBAHHUE.

JI [IucbMeHHas nporpaMMHpOBaHHas JIEKLIUA, HH- 4

I1 TEPAKTHBHAA JIEKLIMA-KOH(DEPEHLIHA.
[1P Pabora ¢ rpapuueckum peaakropom «Painty(P5); 10

Pabora ¢ penakTopoM 31eKTPOHHbIX TabnuL
Mickrosoft Excel; peleHne HHTEpaKTHBHBLIX
3aJ1a4; JIEKTPOHHOE TECTUPOBAHUE.

1L J1 HHuTepakTHBHASA JIEKLIUA. -
[1P KoMnbroTepHble CUMYIISLIMK, pa3dop KOHKpeT- 10
HbIX CHTYaLuii. PaboTa ¢ perakTopoM 3J1eKTpOH-
HbIX Tabiuu Mickrosoft Excel; pewenue unrep-
aKTHUBHBIX 3a/1a4; 3JIEKTPOHHOE TECTHPOBAHHE.

v JI HMHTepakTHBHas NeKuus 4

[1P KomnsloTepHble CUMYSILUK, pa30op KOHKpeT- 10
HbIX CHUTyaluii. PaboTa ¢ peaakTopoM 3JIeKTPOH-
HbIX Tabnuu Mickrosoft Excel; peuienue unrep-
aKTHUBHBIX 3a/1a4; 3JIEKTPOHHOE TECTHPOBAHME.

Hmozo: 564.

7. Oyenounsie cpedcmea 014 MeKyuie20 KOHMPONA YCneeaeMocmu npomedicy-
MIOYHOU  anmmecmayuu  no UmMo2amM O0C8OCHUA OUCHUNIAUNHbBI U Y4eOHO-
Memoouyeckoe obecneqyenue camocmosmenbioi padonvt cmyoennos:

Bornpocsl Ui npoBeaeHHsA TEKYLIEro KOHTPOJIsA U NMPOMEXYTOUHON aTTecTaluu

MO0 UTOraM OCBOEHHMA AHUCLHIUIMHBI, @ TAKXKE U1 KOHTPOJIA CaMOCTOATE/IbHON pabo-
Thl 00yuYaroLIErocs no OTAEJbHBIM pa3jiefaM JHCLHMIUTHHBIL:
Bonpocel ceccuonnozo konmpoan
I cemecmp

1. MuoxectBa u MX 3neMeHTbl. CrnocoObl 3afaHus MHOKECTB: MEPEUHCIEHHEM
3JIEMEHTOB, HAJIO)KEHHUEM YCII0BHIi, rpapuuecKu.

2. Onepaunn Hag MHOXeCTBaMH (00beIMHEHHE, MEPeceueHne, pa3HoCTb, A0MOJ-

HeHHe, 1eKapTOBO MPOU3BEIEHHE).

MOLHOCTh MHOXKECTBA, €ro CBOICTBRA.

. Onpenenuteny BTOPOro nopsjaka, HX CBOWCTBA U BbIYHCIICHHS.

Onpenenureny TpeTbero nopsaka, MX CBOMCTBA M BbIYHCIIEHHS.

Munopnl 4 anreOpandeckue 10MoOJTHEHHUS.

Teopema pasnoxkeHus onpenenurens.

Cucrembl nuHeliHBIX ypaBHeHHiT. OCHOBHBIE NMOHATHS.

% N oL W
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14,
15.
16.
17.
18.
19.
20.
9.0 8

22.
23.
24,
25.

26.
27.
28.
29,

3
36.
37.
38.
39,

CucTeMsl IHHeiiHbix ypaBHenuil. [Tpasuno Kpamepa (Meton onpenenureneii).
Vcnosus cyuectsosanus pewenus CIIY.
MaTpuubl, AeiicTBUSA HAL HUMH.

. TMousTHe paHra MaTpuibl. DjeMeHTapHble NpeodpasoBaHus MaTpHLl. Beiuucie-

HHEC PAHI'd MATPHLBI.

. Tpancnonuporanuas 1 ofparnas matpuunt. Haxoesaenne odpaTnodi marpiiin
HEPET AreSpaeL Ki1e A0NCATICHIA 11 2ICMCHTApHLIC npeolpatoBalig,
L ' L ! :'-|-|~. I--"--!'l|,l.|1|||“| AT 'li-!-l-..! ATERA AR TR NN
CIY B marpirinoit hopaice.
Metoj [Maveca-peiiens CncTem JHHEHHLIX ypaBHEeHH A,

Ooulce pewenue CJIY. basucHbie H CBOOOAHbIE NEPEMEHHBIE.

Teopema Kponekepa-Kanennu.

CucTtema JMHEHHbIX OJHOPOAHbLIX YPAaBHEHHH, €€ PELUCHHUA.

Ksanparuunas opma. MaTpuiia KBaapaTH4HO# HOpMBI.

[IpuBenenue kBagpaTuyHOW (GopMbl K KaHOHHUECKOMY BuUAy. Mertoxn opToro-
HaJIbHBIX Mpeodpa3oBaHHiA.

[TpuBeneHUe KBaapaTH4HOI (GOpMbI K KaHOHHYEeCKOMY BuaY. Meton Jlarpanaxka.
[ToNOXHUTENBLHO U OTPULIATENLHO OMpeaesieHHble KBaapaTH4YHbIE (opmbl. Teo-
peMbl. [TONOXHTENLHO NOJTyoNpeaeNeHHbIE KBapaTHYHbIE GOPMBL.

MeToa KOOpAMHAT Ha MJIOCKOCTH M B MpOCTpaHcTBE. PaccTosaHue Mexay ABYMS
TOYKaMH. JleneHue oTpe3ka B JaHHOM OTHOLUEHHH.

[lonspuas cuctemMa koopauHar. Ilepexon OT MONAPHOH CUCTEMbI KOOPAMHAT K
J€KapTOBOMH CHUCTEME.

Bektopsl U ckanspbl. JIMHEliHbIE omepauMu HaJ BEKTOpamu. Pamuyc-BeKTop.
Koopnunathl BekTOpa. PasznokeHne BEKTOpa no opTam.

CkanspHoe Npou3BeeHHE BEKTOPOB, ero cBoicTea. IIpoekuus BeKTopa Ha BEK-
Top (0Ch), CBOHCTBA U BbIMHCIIEHHUE.

BekTopHOE NpOU3BEAEHHE BEKTOPOB, €r0 CBOHCTBA U MPUMEHEHHE,

CMellaHHOe NMPoU3BEAEHUE BEKTOPOB, €ro CBOHCTBA U MPUMEHECHHE.

JIuneiinas komOMHaUKMA BEKTOPOB. Pasznoxenue BEKTOpa 1o CHCTeMEe BEKTOPOB.
JIuHeliHO-3aBUCHMBIE M JIMHEHHO-HE3aBUCHMBbIE CUCTEMbI BEKTOPOB. OCHOBHbIE
TEOPEMBI.

. Panr u 6asuc cictemsl BektopoB. basuc npoctpancTsa R’
. TlpsiMas NUHUA, €€ YPABHEHHE C YIJIOBbIM KO3(Q(ULIHEHTOM.
. YpaBHeHHe npAMOii, npoxojsileil yepes JaHHYHO TOYKY. YpaBHEHHE MMy4Ka

PSAMBIX.

. VpaBHeHHe NpsMOii, Npoxoasuleil yepe3 1Be NaHHbIE TOYKH. YCJIOBHE, KOraa

TPU TOUYKH JIeKaT Ha OJHOH MPAMOH.

Vron mMexay AByMs MPsAMbIMU. YCJIOBHA NapaieIbHOCTH H NMEPNEHANKYJIAP-
HOCTH JABYX MPAMBbIX.

OO0uiee ypasHeHHe NPAMOM, €ro HCcie10BaHHUE.

YpaBHEHHE NPAMOI B OTPE3Kax.

[TapameTpHuecKie YpaBHEHHS MPAMOM JIMHUH.

B3auMHOe pacrnosioKeHue ABYX MPsAMbIX Ha MJIOCKOCTH.

HopManbHoe ypaBHeHHE MPAMOF JTHHHM.
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40. PaccTosiHWe OT NAaHHOH TOYKH 10 JAHHOM NPSAMO JIUHUHU.

41. IlnockocTb. HopManbHOe ypaBHeHHE MyockocTH. HopManibHbI BEKTOpP IU1OC-
KOCTH.

42. OOuiee ypaBHEHHE MIOCKOCTH, €0 UCCIIEI0BAHHE.

43. YpaBHEHHE MJIOCKOCTH, MPOXOAALIEH Yepe3 JaHHYIO TOUKY.

44, YpaBHeHHE MJIOCKOCTH, MPOXOAALUEH YEpe3 TPU AaHHBLIE TOUYKH.

45. Yron Mexay MiIoCKOCTAMH, YCIOBHA MapajuleibHOCTH U NEPNEeHAUKYJISPHOCTH
MIOCKOCTEH.

46. B3aumHoe pacnojiokeHHue MmiIoCKocTe. PaccTosHUe OT TOUKH 10 TJIOCKOCTH.

47. Ilpsmas NWHUA B MPOCTPAHCTBE, €€ BEKTOPHOE U NMapaMeTpUYECKHUE YPaBHEH U,
HanpasnsoLini BEKTOp NPAMOI JIMHKHH.

48. KaHoHHYECKUE YpaBHEHUS NPAMOIl JTMHUM.

49. IlpsmMas Kak THHUA NepeceueHue ABYX IMIOCKOCTEM.

50. OOuiee ypaBHEHHUE NPSMOI JIMHUH.

51. Yroa mexnay AByMs NpsMbIMH. YCJIOBHE NMapaieIbHOCTH M MEepPHeHAUKYIsp-
HOCTH JBYX NpPAMBIX.

52. YpasHeHHE NpIMOH, NPOXOAAUIei Yyepe3 ABe NaHHbIe TOYKH.

53. Yron Mexay npsMoOi M IJIOCKOCTbIO. YCJIOBHS NMapajie/ibHOCTH U NeprieHau-
KYJSPHOCTH NPAMOM M IJIOCKOCTH.

54. Tly4oK IJIOCKOCTEH, €ro ypaBHeHHe.

55. B3aumHOE pacrnoyioKeHue NpAMoi JTMHUH U TUIOCKOCTH.

56. YcioBue, NpH KOTOPOM JIBE MPSAMBIE JIEXKAT B OHOI MIOCKOCTH.

57. YpasHeHnue BTOpoii cTeneHu. OKpyKHOCTb, €€ ypaBHEHHS.

58. Dnnunc, ero kaHoHH4Yeckoe ypaBHenue. KoopauHarsl GoKycoB. DKCLIEHTPHCH-

, TeT. YpaBHEHUA JHPEKTPHC.

59. Ilapabona, ee kaHoHU4YecKoe ypaBHeHHe. KoopanHaTtel okyca. DKCLEHTPUCH-
TET. ¥ paBHEHHE JIUPEKTPUCHI.

60. I'unepbona, ee kaHoHnueckoe ypaBHeHue. KoopanHaTel GOKYCOB. DKCLEHTPH-
CUTET. Y paBHEHHS AUPEKTPHUC. Y paBHEHHA AaCUMIITOT. .

61. Kpusbie BTOPOro nopsijika kKak KOHHYECKHE CEUESHMUS.

II cemecmp

62. AkcrnomaTH4eckoe 3aJaHHe MHOXKECTBA AeiiCTBUTENbHBIX YHCE.

63. 'eomeTpuueckas MHTepnpeTauus AEHCTBUTENLHOrO 4Yucaa. Moaynb AeiCTBU-
TEJIbHOI'O YUCJ1a U ero CBOMCTBA.

64. KomnuekcHbie uncna B anreGpanyeckoii ¢opme U IeHCTBUS ¢ KOMILIEKCHBIMH
YyucaaMu B aredpanyeckoii Gpopme.

65. Monynb M apryMeHT KOMIUIeKCHOro yucia. TpuroHometpuueckas ¢opma KOM-
IEKCHOTO uyKcna. JleicTBHA C KOMMIEKCHBIMH YHCIAaMHU B TPHTOHOMETPHUYECKO
(popme.

66. DyHKuMA OOHOI nepeMeHHOH. OCHOBHbIE CBOMCTBA H.BHIbI GYHKLIHIA.

67. OnementapHble GpyHkunn u ux rpaduku. Knaccnduxauus dynkuuii. [Ipeobpa-
30BaHUA rpaukoB yHKUHIA.

68. UYncnosas nocneaoBarenbHOCTb W €€ MpPesien.

69. Tlpenen pyHkuun B Touke U Ha GeckoHeyHOCTH. [ToHATHE 06 OHOCTOPOHHHX
npejenax.
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70.
1

72.
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78.
79.
80.
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83.
84.
85.
86.
87.
88.
89.

90.

91.
92.
93.
94.
95.

96.
97.

98.

99.
100.

BeckoneuHo Manble U GeckoHeyHo Oonblune GyHKUMH H UX cBoiicTBa. CBA3b
OeckOHEYHO O0NbIIHX M OECKOHEYHO MalbIX.

OcHoBHbIE Teopembl 0 npeaenax. HeoOxoaumMoe M 0CTATOYHOE YCJIOBHE Cy-
LLIECTBOBAHHE Nnpejiena PyHKUHH B TOYKE.

1-biif ¥ 2-011 3aMeyaTesibHbIE Npeaensl.

Henpeprrnoets divikiine, Teopeanr o nenpepripinIX Ha 0Tpe3ke (PYHEIINX,
Tourn puspoitg (VBRI I BN KAQCCHIRALLLS,

Jaaati, HpHBONINe K NOHATHIO NMPOoisroaHoil.

OHPCACICHIC HPOHZBOAHOIL 1 COMCTPHHCCRI, QIBHHCCKITIT 1T B3KOHOMIMCCRINIT

CMBICJ1 NPOH3BOAHOIT.

CBs3b MEX/Y HEMpepbIBHOCTHIO M AU depeHUHpyeMOCTbi0 QyHKUHHU. [Ipon3-

BOJIHAS CYMMBI, POU3BEAECHHSA, APOOH.

[Tpoussoanas cnoxHoil pyHkuuu. [Ipoussoanas odparHoit pynkuuu. Tabnuna

MPOU3BOJAHBIX OCHOBHbIX 3JIEMEHTAPHBIX (PYHKLIHH.

[IpousBonHas HesBHOM (GyHkuuu. IlponsBoagHas (yHKLUHH, 3aJaHHOH Mapa-

MeTpuuecku. [IpousBoaHas ClOKHO-ITOKa3aTeaIbHOM QYHKLIUH

[Toustue nuddeperumana ¢pyHkuuu. Ero csolictBa. HHBapHaHTHOCTL (POPMBI

anddepenumana.

[Tpon3zBoaHbIE BBICIIMX MOPAAKOB. DU3HYECKHI CMBICT BTOPOH MPOU3BOIAHOM.

DKOHOMMYECKHIH CMBIC]I BTOPOI MPOU3BOAHOI.

OcHoBHBIE TeopeMbl AU PepeHIHATIBHOTO HCYHCIICHHUS.

Teopema Jlonurans.

Bo3spacranue u yobiBauue GyHKUMH Y= f(X).

DkctpemyM dyHkuuu y=£(x). Heobxonumoe ycnosue skcTpemyma. JlocraTou-

HO€ YCJI0BHE IKCTpeMyMa QYHKUMH Y= f(X).

BbINyKJI0CTb U BOTHYTOCTh YHKLIMH, TOUKH MEperuoa.

AcumnToThbl rpaduka GyHKLHUHU U UX HAXOXKAEHHE.

[IpuMeHeHHe NpOU3BOIHON B 9KOHOMHKE.

[TepooOpa3nas ¢yHkuusA, Heonpenen&HHbl uHTerpas. CBoiCTBa Heompene-

JIEHHOTO WHTErpasa.

MeTo/1 3aMeHbl TIEpeMEHHON U UHTErPUPOBAHHUE MO YACTAM B HEOMNPEAEIEHHOM

HHTErpase.

UnterpupoBaHye palMoHaIbHOH 1 IpOOHO-pauMOHANBHONH QYHKIHIA.

MHTerpupoBaHue UppauMoOHalbHON (QyHKLHH.

MHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLIMH.

Onpenen€HHblit HHTErpal ¥ ero CBOHCTBA.

OnpeneneHHblii MHTErpan kak GpyHkuus BepxHero npenena. @opmyna HeroTo-

Ha-JlefibHMUA.

[TpunoxeHus onpeaen€HHOro HHTErpana.

DOYHKUMM HECKOJBKUX mepemeHHbIX. O0nacTh OnpeneseHuss U ee reoMeTpuye-

ckas uHTepnperauus. JIMHUKU U NOBEPXHOCTH YPOBHA.

[Touste npenena yHKUMM ABYX MNEepeMeHHbIX. HenpepblBHOCTH (YHKLIMH

HECKOJIbKUX MEPEMEHHBIX.

YacTHble MpoN3BOAHbIE QYHKUMH ABYX nepeMeHHbIX. [TosHbli auddepeHunan.
KacarenbHas MI0CKOCTb H HOpMaJlb K MOBEPXHOCTH.
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101.1Tpou3BoaHas no HanpasiaeHUt0. ['paaueHT QyHKIHH.

102.0kcTpeMyM (QYHKLHH HECKOJILKMX MepeMeHHbIX. HeoOxomumoe ycioBHe dKC-
Tpemyma.

103. HoctaTtouHoe ycnoBue skctpemyma. Kpurepuit Cunbpectpa.

104. YcnoBHbli 3KCTpeEMYM. MeToa MHOXHUTENE#H JlarpaHixka.

105.IudpdpepeHunanbHbie ypaBHeHHUs. OCHOBHbIE MOHATHS U OTIPEEIEHHUS.

106./IndppepeHunansHbie YpaBHEHHUSA C pasae/gtOLIMMH NMEPEMEHHBIMH.

107.JIuddepeHumranbHbie OAHOPOAHbIE YPAaBHEHHUA 1-r0 nopsaka.

108.JTuneiinbie auddepeHuHaNbHbIe yYpaBHEHHA 1-ro nopsaaka. YpaBHeHue bep-
HYJUIH.

109.JIuneiinbie oaHOpoaHbIE AU QepeHUHaNbHbIE YPAaBHEHUA BTOPOro Mopsaka ¢
NOCTOAHHBIMHU KO3 (PULMEHTAMM.

110.JTuHeliHbIe HEOAHOPOAHbIE AU(PepeHInaNbHbIe YPAaBHEHHS BTOPOro Mopsjka ¢
MOCTOAHHBIMH KO3((PHUUHEHTAMH.

111.Yucnosele psaapl. OcCHOBHbIE MOHATHA. CXOAMMOCTb YHCI0BOro psaa. Heobxo-
AUMBIH NPU3HAK CXOAUMOCTH.

112. JIoctarouHble NMPU3HAKKH CXOAMMOCTH pAAa (NpW3HAKU CpaBHEHWs, MPHU3HAK
HanamOepa, HHTErpaibHbIA NMpU3HAK, paauKanbHbli npu3Hak Kowwu).

113. 3nakouepenyrowunecs psiabl. [Ipusnak JleiiOHuua. AOcontoTHas U yclOBHas
CXOAUMOCTb pAJa. |

114.TTonaTne o pyHKUMOHANBHLIX psanax. CreneHHsle paabl. MHTepBan M pammyc
CXOJMMOCTH CTENeHHOro psnaa. Teopema Abens.

I 15.Pasznoxenne pyHkuMH B cTeneHHoi paa. Psan Teiinopa, paax MaknopeHa.

III cemecmp

l. 3anaya 00 onTHManbHOM TJIaHE BBIMYCKA NPOIYKLIMH.

2. OOwas 3amaya nuHeiHoro nporpammuposanus (3JIIT). 3JIT1 B cTaHmapTHO!

(dhopme. -

3. Pasnuynbie ¢popmsl 3anucu 3J1I1.

4. Ilpusenenue moboi 3JIIT k crannaptHomy Buay. Ilepexon ot 3JII1 B cTanzapt-

HOM Buae Kk 3JII1 ¢ orpaHnyeHUAMH-HEPaBEHCTBAMM.,

5. T'eomerpuueckas unrepnperauns 3JII1. I'papuuecknii meton pewenns 3J1I1.
7. Caotictsa pewuenwuii 3JIIT (4 Teopembl)

8. Cummekc-meron, 2 3Tana Metoaa: HaxoxkaeHne MCXONHOTO OMOPHOrO IUIaHa,
kKaHOHH4eckuil Bua 3JIT1. Cumniekc-anropurm.

9. OcHoBHas Teopema cuMIiekc-meTona. Cummniexkc-rabnuua.

10. Anbrepharusublii ontumym B 3JIT1, BeipoxkaenHocTs B 3J111.

I'l. Meton uckycctBentoro 6asuca. M-3anaua. Teopema 0 CBA3HM MEXKIY pEeLIEHUS-
MH HCXOJIHOHM 3aaaumn U M-3anayu.

I3. JIBOHCTBEHHOCTb B JIMHEITHOM MPOrPaMMHPOBAHHH. CuMMeTpHYHas napa JaBO¥-
CTBEHHBIX 3a/1ay.

14. TlpaBuna noctpoenus NBOMCTBEHHbIX 3aau.

I5. HecummeTpuunas napa ABOHCTBEHHBIX 3a1auy.

16. DkoHOMMuECKas WHTeprpeTaLMa ABOIICTBEHHBIX 3a4aY.

I'7. Teopema o cBs3u Mexay 1ieneBbIMU QYHKLHAMM Mapbl ABOICTBEHHBIX 3a/ay.
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18. Teopema, conepxatias 10CTaTOYHbII NMPU3HAK ONTUMAILHOCTH PELIEHHH Naphbl
NBOWCTBEHHbIX 3a/1a4.

19. JIBOICTBEHHBbIH CUMITJIEKC-METO/I.

20.TTepBas Teopema aBoicTBeHHOCTH. BTOpas Teopema nBOHCTBEHHOCTH. Cnej-
CTBHA M3 BTOPOil TEOPEMbI ABONCTBEHHOCTH H HX 9KOHOMHYECKHH CMBICII.

21 A a3 veToiEOCTI ONTHVMATLHONO [2HA NPOH3ROACTRA (3 BONpoCa).

Y T ’ B i . ¥ . f I'rll-‘r\‘" T ' AR § Ry & 1 T R (T TaE SRR % 1N v i
£ . L k-4 1 oLttt b AT TFAHOBERD 1] 11 SR B N PR T G R T i L],
' !

22V caonn paspenttintoetin 13 (reopesa). OcooeiniocTit orpannaciit 13.
25, Me1o/1 ceBepo-3anagioro yriil.

26. Y 0B ONTUMaLHOCTH NJ1aHa NnepeBo3ok 13 — teopema.
27. MeTtoa nNoTeHLHAJIOB.

28. OTkpbiTas Moaenb T3.

29.3anauu ¢ LENOYHCIEHHBIMH MepeMeHHbIMH, THITbI 3a/1a4 H HX OCOOEHHOCTH.
30.00wmas cxema metoa «BeTBeii u rpanuuy. Meton Jlena u Jloir.

31.Meron ['omopm.

32.DnemMeHTbl IUHAMUUYECKOro nporpamMmmuposadu. ITpuHuun bennmana.
33.PewueHne 3KOHOMHUYECKUX 3a7a4 METOAOM AHHAMUYECKOTO NMPOrpaMMHUPOBaHHA.
34.0cHOBHbIE MOHATHA HccaeaoBaHus onepauuii (MO).

35.3apayu MO B ycnoBUsX ONMpeneseHHOCTH, pPUCKa U HeonpeaesieHHoCTH. Kpure-
puu Banbaa, ['ypeuua, Casuaxka v Jlannaca.

38.ITocTaHoBKa 3a1a4d ONTUMAJILHOIO BbIOOpa noTpedbuTens.

39.IlpocTpancTBo Onar. JloctynHble Habopsl Onar.

40.0THOLIEHHE NPEANOYTEHUd B IPOCTPAHCTBE OJ1ar.

41.OyHKUMH 10JIe3HOCTH noTpedbuTend. OCHOBHbIE CBOMCTBA QYHKLIUH MOJIE3HOCTH.
[IpenenbHas none3HocTh Onara.

42 Kpussie 6e3paznuyus. [IpenensHbie HOpMbI 3aMeHBI Onar.

43.Moaenb noBeaeHUsA NOTpeOUTENA U €€ aHalIM3.

44 TMousitue dyHkuuu cnpoca norpeduresis. OCHOBHOE CBOMCTBO.

45.Peakuuu notpeOHTENA NMPU U3MEHEHHUH 10X01a H LIEH.

46.KoahhuumeHTsl 31aCTHYHOCTH QYHKUUHU CrIpoca U UX OCHOBHOE COOTHOLIEHHE.
47.CBsi3b ONTUMANLHOTO BbIOOpa MOTpPeOUTENA C MHAEKCAMH pEaJIbHOro 10Xona M
LIEH.

48.1lenu npoussoantens. OCHOBHbIE PBIHOYHBIE CTPYKTYPBI, B KOTOPBIX (PYHKLIHO-
HUPYET NMPOU3BOJMTENb.

49.IlpousBoacTBeHHas GyHKUHUS W €€ OCHOBHbIE CBOHMCTBA. OAHOPOIHbLIC MPOHU3-
BOJICTBEHHBIE (DYHKLMH.

50.TunoBsle NPOU3BOACTBEHHbIE (PYHKLIHH.

51.3anauya mMakcMMH3auMH oObema BbINYCKa NPOAYKUMH NMPH 3alaHHbIX 00beMax
3aTpaTt pecypcoB. Ee Moaenb v aHalus,

52.3amaua MUHUMM3AUMH 3aTpaT A obecnedeHus 3ajaHHOro obbema BbINMYCKa
NPOAYKUMH. €€ MOJIE/Ib H aHaJu3.

53.DYyHKUMUA U3JEPHKEK NPOU3BOACTBA.

54 Mojene MoBeAEHWUs MPOU3BOAMUTENSI B YCIOBHUAX COBEPLIEHHOH KOHKYPEHLIHH,
NOCTaHOBKA U MaTeMaTH4YeCcKas MOJEJb 3aJa4yi, aHaJIUu3 PELUEHUs 3a1a4 M.
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55.@yHKUMH cnipoca Ha (pakTopbl NMPOU3BOACTBA. DYHKUMA NPELIOKEHHS Ha pe-
CYPCBbl.
IV cemecmp
. Ilpenmer u 3apauu Teopuu BeposaTHOCTEeN. [ToHsATHE 3KCNepuMeHTa, COOBITHA U
ux knaccudukauus. [IpocTpaHCTBO 31eMEHTAPHBIX COOLITHIA.
2. Onepauuu Haja COOBITHUAMMU.
3. Knaccuueckoe ornpeaesieHue BEPOSATHOCTH.
4., DnemeHTbl KOMOMHATOPUKH. [lepecTaHOBKH, pasMELLEHHA U COYETAHHUSA C NTOBTO-
peHUAMH U O€3 MOBTOPEHHUH.
5. CTaTUCTHYECKOE H F€OMETPHYECKOE Orpeie/ieHHus BepoATHOCTH. [Ipumepsl.
6. TeopeMsbl NpoU3BeAEHUSA BEPOATHOCTEH.
7. TeopeMbl CyMMBbI BEPOATHOCTEH.
8. BeposTHOCTb HAacTyrjleHHs XOTsA Obl 0JHOr0 coObITHA. POpPMYyJIa NOJIHOH BEPO-
SITHOCTH.
9. ®opmyna baiieca.
10. He3zaBucHMBbI€ NOBTOpPHBIE UCTbITaHUA. Dopmyna bepHynin.
11.Jlokanenas ¢popmyna Myaspa-Jlannaca.
12. ®opmyna IlyaccoHna.
13. UuterpansbHas ¢popmyna Myaspa-Jlannaca.
14. BeposiTHOCTh OTKJIOHEHHS OTHOCHTENbHOM YacTOTHI OT MOCTOSAHHON BEPOSITHO-
CTH B HE3aBUCHUMBIX UCTIBITAHHAX. |
15. HauseposaTHeiiluee 4ucao HacTynjaeHHit COOBITUS B HE3aBHCHMBIX HCITBITAHHAX.
16. Cnyuaiinble Besnuunbl (CB). JIMCKpeTHbIE W HEMpPEPLIBHBIE ClyYaiiHbIE BEJTHY U-
Hbl. P pacnpeneneHus AMCKPETHBIX CyYaiHbIX BEJIHYHH.
17. Dynkuus pacnpeanenenus CB u ¢é cBoiicTsa.
18.IInoTHOCTL BEPOATHOCTH U €& CBOIICTBA.
19. Maremarnyeckoe oxunanue CB u ero coiictsa.
20. Tucniepcus CB u eé cBoiicTa. CpeiHEKBapaTHYECKOE OTKIOHEHHE.
21. Knaccnueckne 3akoHbl pacrpeaeseHns: OMHOMHAIbHBIN 3aKOH U €ro YHCIIOBbIE
XapaKTePUCTHKH.
22.3akoH pacnpenenenus [TyaccoHa u ero 4uca0BbIe XapaKTepHCTHKH.
23. PaBHOMepHOE pacnipesieieHHe Ha OTPE3KE U €r0 YMCIOBbIE XapaKTEPHCTHKH.
24. HopmaibHOe pacnpe/enieHHe U ero YMCIOBblE XapaKTePHCTHKH.
25.%* pacnipeneneHue.
26. Pacnipenenenne CtbloneHTa.
27. Pacnpenenenue Ouwepa-CHeaekopa.
28. Hopmanbhas KpiBas M BIMSHHE NapaMETPOB HOPMATBLHOrO pacrpenesieHns Ha
hopMy HOpMaNLHO# KPUBOI.
29. BeposTHOCTh NOManaHus B 3a1aHHblii HHTEPBAN HOpMabHOiT CB.
30. Beluncnenne sBepoaTHOCTH 3a1aHHOTO OTKJIOHEHMUS.,
3 1. TIpaBuno «tpéx o».
32. HayanbHble u UEHTpaJibHbIE TEOPETHUYECKHE MOMEHTBHI. ACUMMETPHS M IKCLIECC.
33.3aKkoH Gonblnx uncen: HepaBeHCTBO MapKoBa, HEPABEHCTBO W Teopema YeObl-
wiea. CyLHOCTb 1 3HauUeHHe TeopeMbl UebbileBa Ul NPakTHKM.
34. TlonsTue o Teopeme JlsinyHosa. LlenTpanbHas npeaeibHas Teopema.
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35.OnpeneneHue cny4yaifHOro npoiiecca U ero xapakTepucTHku. ITonsTue MapKkoB-
CKOr'o ClIy4auHOro npotuecca.

36.3anauu maremaTtuyeckoii ctaTUCTHKHU. ['eHepanbHas U BbIOOpOYHasA COBOKYITHO-
ctu. CraTrucTHYECKOE pacnpeneseHue BbIOOpKH, BApHaLIMOHHbII ps.

37. Omnupuyeckas QyHKUUA pacnpeaesieHus.

38. I'pahiuecroe m3o00paskeHne ctatneTHueckix panos. Ionuron u rucrtorpaMmma.
20, CiamncTHMCCKNIC QUSHKR napaMeTpoB pacnpeacacuis. Hecvmew@nubte, g ek-
THEHLIC., COCTOATC ILHLIC OIICHKIL.

40, 'enepansHas cpenss 1 BBIOOPOUHAA Cpeiss.

41.1'eHepanbHas u BbIOOpOYHas aucnepcuu. OUEHKH IeHEpalbHOH JAMCMNEPCHH MO
MCIIpaBJIEeHHON BLIOOPOYHOM.

42. Mona, MeaMana U Apyrue XapakTepuCcTUKH BapHaUHMOHHOI0 paaa.

43.ToyeyHble U UHTEPBAIbHBIE OLUEHKH MapaMeTpoOB INeHEpasibHOM COBOKYIHOCTH.
To4yHOCTb OLIEHKHU, NOBEPHUTEJIbHAS BEPOATHOCTh (HAAEKHOCTD).

44. JloBepUTENbHBLIH WHTEPBAJ A/ OLUEHKH MAaTEMaTHYE€CKOro OXKHAAHHUA HOpPMaJlb-
HOro pacnpenejeHus (NMp M3BECTHOM W HEU3BECTHOM CpPEIHEM KBaJApaTHYECKOM
OTKJIOHEHHH).

45. MeTox MOMEHTOB /1A TOYEYHOM OLEHKH NMapaMeTPOB pacnpeacaeHus.

46. Metoa HaubonbLIEro npasaonoaodus. f
47.VYcnoBHble BapHaHThl. MeTon NpOU3BEACHUH 1M1 BbIYHUCAEHHS BbIOOPOYHBIX
cpeaHeH U QJUCNEPCHH.

48. Meron npousseaeHuil. CeeieHUE NEPBOHAYAJIBHBIX BApHAHT K PaBHOOTCTOA-
LLIMM.

49. OObluHbIE, HAYAJIbHBIE U LIEHTPAIbHBIE IMITUPHYECKHE MOMEHTHI.

50. YcnoBHble IMNUpHYECKHE MOMEHTbI. OTbICKaHHE LEHTPaAIbHBIX MOMEHTOB IO
YCJIOBHBIM.

S1.Meroa npousBeaeHHH IS BBIYUCICHUS YCJIOBHBIX MOMEHTOB pas3jM4HBIX I0-
PAIKOB BapHaLlMOHHOIO pAja ¢ paBHOOTCTOALLMMH BapHaHTaMH.
52.Cratuctuueckas runotesa. HyneBas ¥ KOHKYpHUpYIOLUAs, MpocTras W CJIOXKHas
MITOTE3bI.

53. OwubkH nepBoro 1 BTOpOro poaa npu NpoBEPKe CTATHCTHYECKUX TUIOTES,

54. CratucTUueCKUi KpUTepUil npoBepkd HyJieBOM runote3svl. O0JACTh NMPUHATHA
runoresbl. KpuTH4YeCKHE TOYKH. YPOBEHb 3HAYHUMOCTH.

55. MOWHOCTH KpUTEPHUS.

56.IIpoBepka runoTe3sl O PaBEHCTBE AMCMEPCUH ABYX TeHEpasbHbIX COBOKYITHO-
creii. Kpurepuii ®uwepa—CHenekopa.

57.11poBepka runoTe3bl 0 HOPMaAJILHOM pacnpelieseHu reHepaibHOH COBOKYITHO-
ctd. Kpurepuii cornacus IlupcoHna.

58. KoppeasunonHsii aHanu3, @yHKUHOHANIbHASA, CTATUCTHYECKAA M KOPPEIALMOH-
Has 3aBUCHMOCTH.

59. OcHOBHBIE MOA0KEHUS KOPPENALUMOHHOTO aHanu3a. KoppeisliMOHHbIE TaONHLLbI.
60. YcnoBHbie cpeanue BeibopouHoe ypaBueHue perpeccuu. KoaddpuuueHT perpec-
CHH.

61. BoibopouHtblii K03 PHUUUEHT KOppeNsUMH, €ro CBONCTBA.

62. PerpecCHOHHbIi1 aHAJIH3.
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Memoouyeckue peKkomMenoauuu no ¢slnoJaneHuo Konmpoabliblx paoom
B naHHOM Kypce npeaycMOTpeHbl 1Mo TpH KoHTpojbHbie padoTel B I, I u III ce-
mecTpax U aBe B IV cemecTpe, NnpMMepHbIE BAPHAHTBI KOTOPbLIX MPEACTABICHBI HMU-

Ke.
Llenp paboTbl — CHCTEMATH3ALMA U 3aKPEIUVICHHE TEOPETHYECKHX 3HAHMIl U

MPaKTHYECKHUX HABbIKOB CTYIEHTOB B PELUEHUH 3a/1ay.
CrylneHTbl, HE CAaBIIHE KOHTPOJIbHbIE PadOThI, HE MOJYYAIOT 3a4ET U K IK3a-
MEHY HJIH K UTOrOBOMY 3auéTy HE N0IYyCKaKTCH.

I cemecmp
Konmponsnan padboma Nel

1. Haiitu marpuuy A % oOpaTHYIO MAaHHOM, wucnojab3ys Tabauusl [ayc-
(1 1 -2)
ca: y_|5 3 ¢ |-Toxasats, uto A7 - A = E -enunwanas Matpuua.
g g =3
[ x+y+2z=4
2 PelunTe cHCTEMY ypaBHEHUI METOJIOM Onpeaenureneii: ) 5, y+3z =
2x +3y—z=-3
3. HccnenoBath cHCTEMY YpaBHEHHH Ha COBMECTHOCTb U PELIMTh €€ METOI0M

["aycca, ecnn oHa coBmecTHa. Haiitn 6asucHoe peuienue. Cuenars NpoBeEPKY.
(x, 3%, —x, +x, =3

F.a

2x, +4x, —x, = -2

4. HaiiTh onopHoe pelieHne CHCTEMbl YpaBHEHHI

Y

X +10x, —3x; -2x, -x, =-6
4x, +19x, —4x, - 5x, —x, = -8

D ['pynna pebsat ornpasunacs B noxon. Cemepo M3 HHUX B3slu ¢ coboii na-

JIaTKH, BOCEMb — MAHKH, NATEPO — M NANATKHU H Naiiky, 2 HE B3SAIM HU NaJaTKH, HU
naiku. Ckonbko pedar nouwtu B noxon?

Konmponvnan padoma No2
1. Tlpusectn KBaJIpaTHYHYO Qopmy 31'1: + ?:,r;§ + O0X( Xy — fjf?xixg K KaHO-
HHYECKOMY BUAYy MeTOAOM JlarpaHxa

2. Hanet ekropa a, = (1;2;3), a, =(3;0;2), a, =(-2;-3;0), b=(2;4;1). Joka-
3aTh, YTO BEKTOpa Q;, d, u d; 00pa3yioT 6a3uc B NPOCTPAHCTBE R’ u pasno-

KUTb BeKTOp D 1o stomy Gasmcy.



3. Haiitu coOcTBeHHble 3HA4YeHHS W COOCTBEHHBIE BEKTOpPbl MaTPHLLbI
{3 -—2)
A= (5 -4/
4. Jlanwl Bepiinasl AABC: A(-4;1), B(2;6) u C(-6;3). HaiiTi ypaBHeHHE NPAMOH,
npoxoasieii yepes TouKy A napauiensHo meauane BE.
5. Haliti Touky cummeTpuuHyIo Touke A(-2;-3) OTHOCHTENILHO NPAMOH

2y 4+ 51 =10 =0.aTakxe vpapuenie npamoil. npoxonsiieii 4epes T TOUKMN.
6. Tpavas npoxojant vepes Touxn A(-1:2:3) n B(3:4:-1). Hanncars ypasuenue
Toil  npsimoil 1 HaiTH  TOYKY  nepecedeHus €€ € THIOCKOCTbIO

S5x-2y-3z+4=0.
Konmponwsnasa paboma Ne3

1. Jana pyHKUMA y = \/ 5x—x? — 6. Haiitu obnactb onpeneneHus v o6aactb 3Ha-
yeHUs QYHKLMH.

2
2. Haiitu ¢ynkuuio obpaTHyi0 AaHHOH QYHKUMH 4 — 3x 2 +1 . Vkasats o6nacts
4x° —1
onpeneneHus npamoii u o6parHoil GyHKUHMH.
3. Haiitu npenensl GpyHKUMH:
i
2 =
: - 5x + . Jx+1-3 ; 4x
a) lim 2:: 52:(: £ ; 0) lim ; B) lim—— :
-2 3 —3x% 4+ 2x ka8 Rf-x x=0 | —cos4x

4. UccnenoBaTb GYHKUHIO HA HEMPEPBIBHOCTh, HAWTH TOYKHK pa3pbiBa U yKas3aTh
Bua paspbiBa. [locTtpoute rpaduk QyHKIHU.

-x*+2, x<£-2

y=<¢ x-—1, -2<x<3

VX +1, x>3

6. BbIuHCIIUTS: @) Z° +z:2; 0) i/; roe z = —3v3 + 3i,

z, = Zﬁ(cosi + isin E)
12 12

II cemecmp
Konumpoasnasn paboma Ned

-3 -
BbIYMC/IUTH MPOM3BOAHYIO0 yHKImuHu ¥ = 7% €7>¢

TR—— L |
2. BbluucauTh Npou3BoaHyI0 GyHkumu ¥ = X METOI0M JIorapu(pMHYECKOro

nnddepeHUMpoBaHHs.

3. BbIUMCIHTL  MPOM3BOAHYIO Y (X)pyukuun, 3anaHHOM  mMapameTpUYECKH
yv=3{—-2
c=t3 ¢ ¢
”
Ty 4 —
Yy x=0.

HaiiTi poN3BOAHYIO BTOPOro nopsaka ans Gynkuuu ¥ = X¥SIM2X

4. HaiiTn npou3BOAHYIO HEABHOH QYHKUHH
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6. HaliTi HHTEpBaIbl MOHOTOHHOCTH M 3KCTPeMyMbl hyHkiuu ¥V = XWX —2)
7. 3aBUCHUMOCTb MEXIY M3AEPXKKaMH y (IeH.el.) H 00beMOM BBINYCKaeMOM Mpo-

aykiuu x (en.) Beipaxaercs dyukumeii ¥ = 10% — 0,04x | Onpenenuts cpen-
HHE U MpeAeNbHbIE H3AEPKKHU NPH 00beMe NPOAYKLIHH, PABHOM 5 €HHMIL,
8. B myHkTax a)-r) HailTH HEeonpeaeJeHHbIE HHTErPabl.

a) Jz.r=+x—1dx 6) f‘mﬂ-x

x3

2x+ 5
B) [;u,u:f;t:i;t r) J. _I fdx
v4x:+8x+9
0. BBIYHCIUTE ONpEAESIEHHBIA HHTErpall.

a) X 6) :
J; Iy — 2 I_(:x + 3)sinaddx
o

10. BeiunucauTsb niaowaib Gurypbl, OrpaHHYEHHOH JIMHUAMM:

y=x’-2x+1; y=3-2x.
11. Boluncauts oGbeM Tena, o6pa3oBaHHOro BpaiieHnem Bokpyr ocu OX ¢urypsi,
OrpaHHUYEHHOH JIMHUAMU: Y= 3; y=8:x=0.
Konmponsnaa paboma Ne§

1. Jlana pyHkuMs - — xlnz* Hailitu d=.
X

llana dyHkumus U = X’z -xyz—y°  —x-3.

3. Haiiti npou3soaHy1o B Touke P(4;—3;1)B HanpasjieHUH OT 3TOi TOYKH K TOUKE
M(1;3;-1).

4. Haiitu Haubonbuiyio ckopocts Bo3pactanus nons 1(P) = In(2x° + 3y —xvz)
B TOUKe P(3; 2;1).

5. Haiiti skctpeMyM QyHKUMH z = 3x? +3xy + p? —6x -2y +1

6. Haiitn METOJIOM Jlarpanxa YCJIOBHBIH IKCTPEMYM byHKUUH
z=3x"+3xy+y’ —6x—2y+1 NPH YCNOBHH 2x+y = 11.

Konmponsnaa paboma Ne 6

2

——— pe——

X X
2. Halitn ofwee u yactHoe pewieHue audQepeHuUnanbHOr0  ypaBHEHHS:
y'=2y'-8y=16x"+2, y(0)=0, y'(0)=5.
x 4!?.”!

n
n=| h

n

=i =N
4. Jlan crenenHoit psn Z =K.

n=| 5”3 M

HalTI MHTEPBAN U PanyC CXOAHMOCTH PAL.

|. Haiiti obuiee pewenue ypaBHeHus ' Y " 4[3’}".

3. BbIsSICHUTB CXOOUMOCTD psina

, HAIlUCaTb nepBble HYETBIPE YJIEHA J3TOro psana,
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5. Paznoxute QyHKUMIO B PAd U BbIYHUCIUTh €€ 3HAaYEHUE B NAHHOH TOUYKE C TOY-

HocThiO 0,001: = arcig(x”) y B :l.
X
X 2
Il cemecmp

Konmponavnaa paboma Nel
3aoanue 1.

B npomssoacrse konder Tpex copton: A. B 11 C npuHuMaroT yyactue 4 11iexa
npeanpusitis. Tpst 2100 va n3rorosiaeHne konder | u copra A uex tparur 2 uaca,
BTOPOIi — 2 yaca, yeTBepThIii uex — 3 yaca, TpeTHii uexX B W3roTOBIEHHH KOH(ET
copta A HE y4yacTBYeT.

Ha usrotosnenue 1 u konder copra B nepseiit uex tpaturt 4 yaca, BTOPOi —
1 yac, TpeTuii — 2 yaca, yeTBepThlit — 3 yaca. Ha usrorosnenue 1 u koHgert copra C,
KaXk/ibli1 U3 LIEXOB TPATUT COOTBETCTBEHHO 2, 1, 2 U 0 yacoB. POHA BpEMEHH KaxKI0-
ro uexa cocrasisier cootBercTBeHHO 360-8N, 200+4N, 120+4N, 240+6N yacos. Ot
peanu3zauuu 1 1 KOHET Kaxaoro copta NnpuObLIL COCTaBJIAET COOTBETCTBEHHO O, 8
u 4 py6. HeoOxoauMo onpenenutb: ONTUMaJIbHBIN MJIaH BbINMYCKa KOH(ET; chopMy-
JIMPOBaTb 3KOHOMMYECKH IBOWCTBEHHYK 3ajady, 3anucaTb €€ MaTeMaTHYEeCKylo
MOZEJIb U ONTUMAJIbHOE pELUEHHEe; NaTh aHaIU3 peLIeHUH napbl ABOMCTBEHHbIX 3a-
aau. f

Jaoanue 2,

HMMeeTcs 3 yyacTka 3eMJIM, Ha KOTOPbIX MOXHO 3aCeATh KYKYpY3y, MUIEHHUILLY,
AYMeHb, npoco. [Tnowans yyacTkoB paBHa cootBeTcTBeHHO — 470 ra, 180 ra u
(350 + 5N ) ra. C yueToM HaJIUYUs CEMSAH 3TUMHU KYJIbTYPaMU MOXHO 3acesiTh COOT-
ercTBeHHO 390, 10, 110 u (420 + 10N) ra. 3aTpaTtsl Ha 00padoTky 1 ra muowanu
MoJ COOTBETCTBYIOULYIO KYJbTYPY 3aJaHbl MAaTPHLEH:

(30 18 15)

20 10 18
15 30 15
5 50 40

OnpenenuTtb, CKOJLKO ra Ha KaXIOM Y4acTKe CJIeAyeT 3acesiTb, YTOObl 00-
lMe 3arpaTel ObUIM MHHMMaNbHBI. MCXOAHLIN TUIaH HAaXOAUTh METOJIOM CEBEPO—
3anajgHoro yria.

C=(C,)=

Konmponasnan paooma Ne2
Jaoanue I.
YcnoBus 3a7auu O BBIMYCKE LENOYMCIEHHONW MPOAYKUMHU AaHbl B TabiMLe.
HaiitTi onTuManbHblil N1aH BbIMyCcKa NPOAYKLUHH N0 KPUTEPHIO CyMMapHOH npHOBbI-
nu metoaamu ["'omopu u Jlena n Jloiir.

Buo pecypca )fi :j:np Ll Ajﬁmi napﬂmum;ﬁi L Hanuvue koocu
Kooca I suda om’ 2 4 3 600+N
Koorca Il suda om” 3 2 2 1200

[1puboine 6 y.e. 3 4 5 =
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3aoanue 2.
[LlecTb NPOMBILULIEHHbIX MPEANPUATHH ClEAYET Pa3MECTUTb MEXKIY YEThbIPbMS
00nacTAMH TaK, 4TOOBI CyMMapHbl€ 3aTpaTbl HA UX CTPOUTENLCTBO ObIIH MHHM-

mabHbIMH. DYHKUMSA 3aTpat f,(X),i =1,4 B 3aBUCUMOCTH OT KOJIHYECTBA pasme-

aeMbIX NpPeAnpUATHII naHa B tTabnuue. 3agayy peuwnTe METOA0M JMHAMHYECKOro

nporpaMMHpOBaHMUs.
Y 0 1 2 3 4 3 6

7(x) | 18+N | 13+N | 16+N | 19+N | 26+N | 30+N | 34+N
f(x) | 184N | 15+N | 18+N | 21+N | 28+N | 31+N | 35+N
fix) | 184N | 144N | 17+N | 20+N | 25+N | 29+N | 33+N
fx) | 184N | 16+N | 194N | 24+N | 28+N | 31+N | 36+N

Koumponenasa paboma Ne3
3aoanue 1.
HaiiTi onTUMalbHOE coYeTaHue riowanei noa c\x KyasTypbl. COCTOSHUS NOT0/bl
H 3nadeHus NpHObIICH J1aHbl B TabJHLE .

Tun c\x Tennas,cyxas Tennas, XoaoaHasg, XonoaHas,
KYJLTYPbl BJIQYXKHAaA cyxas BllayKHas
[Tirennua | 8+N O+N 3+N 4+N
Poxb 2+N 3+N 4+N 6+N
 Kykypysa | 10+N 9+N 1+N 1+N
3aoanue 2.

Hana npoussoncreenHas ¢pyHkuus Ko66a-yrnaca: y=3,5 . Thaals i

Haiitu:1) crenens ogHoponHocTH yHKLMHK;
2) QYHKUMIO U3JIEPKEK;
3) npeaenbHble NPOH3BOANTENLHOCTH PECYPCOB s 3aIaHHbIX 3HAYEHHH X1 1 X, ;
4)  k03GUUMEHTHI 31aCTHYHOCTH BBIMYCKA MO PecypcaM M 3J1aCTHYHOCTH OT pac-
LIMPEHUA MaclTabda NpoU3BOACTBA;
5) MpeaenbHYIo HOPMY 3aMelleHHs PeCYPCOB U 3aIaHHbIX 3HaueHHit x,” U x,;
6) onTHManbHbII BLIGOP MPOU3BOAMTENS 110 KPUTEPHUIO MaKCUMAILHOH NpuOLLIH B
YCJIOBHAX COBEPLUCHHOH KOHKYPEHLIUH

p=30+2N;q,=N;g.=5+N.

IV cemecmp
Konmpoasnan pasoma Nel
3aoanue 1.
[TepBoe opyaue Tpexopyauiinoii 6atapen MPUCTPENAHO TAK, YTO €ro BEPOAT-

HOCTL nonananua pasHa 0,2 , 0CTaNbHBIM ABYM OPYAHAM COOTBETCTBYIOT BEPOATHO-
CTh nonaaanus pasHele 1o 0,3. HaliTk BeposTHOCTHL TOrO, 4TO

E) UCJIL MOpaXKeHa U3 Hayavy BbIOpaHHOTO Opyaus
0) ecin uens nopaxkena. To BBICTPEJ ObLI1 NPOM3BEAEH U3 MEPBOro OPYAus.
3adanue 2.
BexokecTs cemsan nanHoro pactenus cocrapiaser 90%. naiiTi BEPOATHOCTD
TOTO. 4TO M3 MATH NoCces HHBIX CEMSAH B3OIAYT: a) Tpit; 0) bonce Tpex.
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3adanue 3.
3anaH 3akoH pacnpeaeneHus P(x=x;) BeposTHOCTEH AUCKPETHOM Cily4aiiHOH
BEIMYHMHBI X. Tpedyercs:
a) onpenesiuTh MareMaTH4YeCKOoe O)KMIaHWe, AWCMEpPCHIO, CpelHee KBajapaTh4e-
CKO€ OTKJIOHEHHE;
0) MOCTPOUTH MHOTOYTIOJIBHHK pacnpeneeHus.

B) HaliTH (yHKWIIO pacnpeaeecHust AMCKPETHOIT Ciay4aiiHOi BEJNYHHBI X W T10-
CTPONTHL €€ rpaduk. .
P 0,04 0,16 0,30 0,30 017 Pé
3aoanue 4.

CnyuyaiiHas BenuyHHa X 3aaaHa GyHKuUMe# pacnpeneneHus F(x).
Haiitu nuddepeHuransiyo QyHKUMIO pacnpeaeneHus 1 YUCIOBbIE XapaKTepPHUCTH-
Ku caydaiinoi sennunnel X. r) [Toctpoiite cxematuuecku rpaduku F(x) u fx).

X

e*, eciux <0
F(_}f)_—_ 3 ]
, ecrux>0;

Koumpoasnaa paboma Ne2

3aoanue 1. ;
M3 reHepaibHOI COBOKYTHOCTH U3BJIEYE€Ha BbIOOpKaA 0Obema:
X; -0,5 | -04 | -0,2 0 0,2 0,6 0,8 1 1,2 14D
n, 1 7 l 1 1 1 1 1 2 1

OueHUTh ¢ HafeXKHOCTBLIO ¥=0,95 MareMaTHYECKOEe OKUIAAHHE a HOPMAJILHO
pacnpeieJIeHHOro NpU3HaKa reHepanbHOW COBOKYITHOCTH C MOMOILBIO TOBEPHTEIb-
HOrO UHTEPBAJIA.

3aoanue 2.

DKOHOMHKCT, H3yyas 3aBUCUMOCTb BbipaboTku Y (ThiC. py0.) Ha O0HOTO pa-
OOTHHMKA OT BENIMYMHBI TOBapoobopoTa MarazuHa X (Tbic. pyD.) 3a OTUETHbIH Te-
puon, oOcnenoBan 5 MarasMHOB M MOJYYMI Cleayrolue JaHHble (cM. Tabnuity).
[Tonaras, 4yto Mexay npu3HakaMi X U Y MMEET MECTO JIMHEHHas KOppensiHOHHas
CBA3b, OMPEENNUTE BHIGOPOYHOE YpaBHEHHE JIMHEHHOI perpeccud M BbIOOPOYHBIiA
ko3dduuueHT guHeHON Koppensuuy. IlocTpoiiTe nuarpaMmy paccesiHud H JIMHHIO
perpeccuu. Cenaiite BbIBOI O HAMpaBJCHUU U TECHOTE CBA3H MexXay X U Y.
Mcnonb3ys nony4yeHHOE ypaBHEHWE JIMHEHHOW PpErpecCHH, OLEHHTE OXKHMAAeMoe

cpenHee 3HaueHue npusHaka Y npu X=100 Tsic. py0.

X 100 105 85 70 80

b 4 2,9 Dy 6,0 4,0 3,9
8. Yueono-memoouueckoe u ungpopmayuonnoe ovecnedeHue OUCKUNIUNDI
(MoOyas):

VueOHbiii npouecc obecneunuBaeTcss COOTBETCTBYIOLUMMH ciyxbamu M cpel-
CTBaMH. DTO KOMMbIOTEPHbIE KNACChl C JIOKANbHLIMU CETAMMU; OMOIHOTEKA C MOCTO-
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gHHO OOHOBIAEMBIM (POHAOM; JOCTYMHbII Internet u mMetonnueckue paspadoTKH
kageapsl.

ConepxaHue y4yeOHO-METOAHYECKOTO, HMH(POPMAUMOHHOIO W MaTepHasbHO-
TEXHUYECKOro obecrneyeHus JaHHOH IHCUMIUIMHBI, HAYMHAsA CO CMHUCKa JuTepary-
pBl.

8.1. OcuHoBHasi aMTEpaTypa:

1. Boicuias MaTeMaTHKa /Ui 3KOHOMHYECKOro Oakanaspuarta. YueOHuK, YriyoneH-
ubiii kype./ITon pen. H.1LI. Kpamepa. — M.: OPAMT, 2012.

2.Bpiciias mMareMartvka s 3KOHOMHCTOB. Yuebuuk, Pek. MO./ITox pea. H.ILL
Kpamepa. — M.: IOHHUTH, 2006. -471 c.

3. Maneixud B.HM. Maremartuka B 3koHOMHKe». —M.: HHDPA, 2002

4.KynpssueB B.A., Jlemunosuu B.I1. Kpatkuii kypc Beicuieii mateMaTtuku.— M.:
Hayxka, 1987.

5.Kannan HM.A. IlpakTHueckue 3aHATHA MO BbiClIeH MaTtemaTuke. Yacts 1,2, —
XapbkoB: «Buina wkosua», 1973.

6. Munopckuii B.I1. CoopHuk 3anay no Beicwieii matematuke. — M.: Hayka, 1991.

7. Auapyxaes X.M. COopHHK 3a1a4 1O TEOPHUH BEPOATHOCTEIH: yueb. nocobue/ noa
pen. ConoposHukoBa A.C. — M. Ipoceeuienne, 1985.-160 c.

8. TI'ameuxuit A.@., Conomon JI.U. Uccnenosanue onepaumii, t.2. Usm. «EBpuka»
Kumnués, 2008.-592 c.

9. I'ameuxkui A.@., Conomon J[.M. MaTemaTtHyeckoe Mo IMpOBaHHE MHKPOIKO-
HoMHYeCcKkHuX npoueccos. Kuwunay, llltuunua, 1996.

10. M'ameuknii A.@., Conomon [I.M. MaremaTnueckoe MoaenHpoBaHue Makpo3Ko-
HOMHYEeCKHX npotieccoB. Kumnnay, EBpuka, 1997.

I'l.I'mypman, B. E. PyKOBOACTBO K pelueHHIO 3a1a4 Mo TEOPHUH BEPOSATHOCTEH U
MaTeMaTH4eCKOH ctaTUCcTUKe: yued. nocodue / B. E. 'MypMmaH .- 8-e u3j., crep. -
M.: Beiciu. mk, 2003. - 405 c.

12. 'mypman B.E. Teopus BepoaTHOCTEll 1 MaTeMaTH4eCKas CTaTHCTHKA M.: .- 4-¢
H3l., nonoJiH. - Beicul. mk, 1972. - 368 c.

13. Kpemep, H. 111. Uccnenosanue onepauuii B 3koHomuke. M. "IOuuTH", 1997.

14. Kpemep, H. L11. Teopus BeposTHOCTEit 1 MaTeMaTH4eCKasi CTaTUCTHKA: yuel. s
By3os / H. I1I. Kpemep. - M.: KOHUTHU-JTAHA, 2003. - 543 c.

8.2. lonoannrensHasi inTepaTypa:

I. Bepman I''H. CGopHMK 3agay no Kypcy MaTeMaTH4ecKoro aHanmsa. — M.:
Hayka, 1985.

2. bepmant A.D., Apamanosuu M.I'. KpaTtkuii Kypc MareMaTHY4ECKOro aHaliusa

s BTY3oB. — M.: Hayka, 1966.

3. bpouwrreiin U.H. CnpaBounuk no matemaruke. — M.: Hayka, 1981.

4. Bsiroackuii M.S. CnpaBounnk no Bbiciueii marematike. — M.: bonbluas men-
Beauua, 2000.

5. Tepacimosuny A.U., Peiciok H.A. MaremaTnueckuii  aHanns. —
MuHck: Boinaiimas ikona, 1989.

6. Hauko I.E., IMonos A.l'., Koxesnnkosa T.5l. Beiclias MaTeMaTHKa B yTipak-

HEHHUsAX 1 sanayax. YacTs 1. — M.: Buicinas wkona, 2004.— 304 c.
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7. Hauko ILE., [Tonos A.I'., Koxxesnukosa T.5. Beiciuas MaTemaTHka B ynpax-
HEeHHUAX M 3agauax. Yacts 2. —M.: Beiciuas wkona, 2004. — 416 c.

8. Kpacc M.C., UynpsiHoB B.I1. Marematuka s 3koHomuctoB. — CI10.: [Turep,
2005.

9. COopHHUK 3a/1a4 MO BLICIIEH MaTeMaTHKe U1 9KOHOMHUCTOB : YuyebHoe nocobue
/ Tlon pen. B.W. Epmakosa. — M.: HHDPA-M, 2002. — 575 c.

10. OOwmit Kypc Bbicuieii MaTeMaTHKH A8 IKOHOMUCTOB: YueOHuk/ Iloa pen.
B.U.Epmakosa. — M.: UH®PA, 2007.

1. Illunaues B.C. Boiciuas matematnka. — M.: Boiciuas wkona, 1985.

12. Illunaues B.C. 3amayHuk no Bbicwiei Mmarematuke. — M.:. Beicwias mkona,
2006.-304 c.

13. Akynuu HU.JI. MaremaTruueckoe nporpaMMupoBaHHe€ B MpUMepax M 3ajayax. —
M.: Beiciuas mkona, 1986.

14. Baruep I'. OcHoBbl uccnenoBanus onepauuid. T.1., M.: Mup, 1972; T.2., — M.:
Mmup, 1973; T.3.,— M.: Mup, 1975.

15."'nenenxo, B. B. Kypc Teopun BeposTHocTeit : yued. s By3os / b. B. 'nenen-
KO0.- 8- u3n., ucnp. u gorn. - M. : Enutopuan YPCC, 2005. - 448 c.

16. Konemaes, B. A.Teopus BeposiTHOCTEH M MaTeMaTH4eCcKas CTaTUCTHKA vueO.
s By3oB / B. A. Konemaes, B. H. Kanununa. - M. : UHOPA-M, 2000. - 302 c.

17. Konemaes B.A., MaremaTtnuyeckasa skoHoMuka. - M.: HHOPA-M, 1999}

18. Taxa X. Benenue B uccaenosanue onepaumii. T.1., — M.: Mup, 1985; T.2., —
M.: Mup, 1985.

8.3. [lporpammuoe o0ecneyene H MHTepHeT-pecypcebl:

1. http://www.matcabi/net

2. http://hetos.ru.fismat.ru

3. Allmath.ru — mareMaTHueCKHii mopraj, Ha KOTOPOM OMnyOJIHKOBaHBI MaTEPHaIIbl
Mo pa3/UYHbIM pa3aesam MaTeMaTHKH.

4. DNEKTPOHHbIE Y4€OHHKH MO BbICILEH MaTeMaTHKE

http:// www.mathelp.spb.ru/magazin.htm

5. JuddepenunansHoe ucuucnenue, - http://www.pm298.ru/mdif.php

6. HHrerpanbHoe ucuucieHue, - http://www.pm298.ru/mintegral.php

7. Juddepenunanshelie ypaBHeHus, - http://www.pm298.ru/mdiffur.php

8. PelueHus 3ana4 ¥ NpUMEPOB 110 BbICLLEH MATEM.
http://www.pm298.ru/reshenie/menu.php

9. KOHCNEKT JEKUMil Mo BhICLIEH MaTEM.
http://forstu.narod.ru/edu/lekcii/AlGem/v1/spisok.htm

10. Maremaruveckuii ananus, - http://fmi.asf.ru/Library/Book/MatAn1/

11. http://www.mathelp.spb.ru - Jlekuuu no Beiciield MaremMaTHke, yueOHUKH On-
line, MaTeMaTH4yeckue web-cepBHCHI.

12. http://newasp.omskreg.ru/probability/ - DneKTpOHHbIH Yy4€OHUK 110 TEOpHH Be-
POSTHOCTEH /U1 IKOHOMHYECKUX CcrieuHanbHOcTel B cpeae MHTepHeT.

13. http://teorver-online.narod.ru/ - DnekTpoHHas Bepcusi HOBOro yuebuuka A/l
ManHutbl (Mex-mat MI'Y) o TeOpuM BEPOSTHOCTEH U MATEMATHUYECKOI CTaTHCTHKE.
8.4. MeToan4yeckHe yKa3aHis H MaTepHabl 110 BHAaM 3aAHATHIL:

38



|. [Iporpamma, METOAHYECKHE YKa3aHUS U KOHTPOJIbHbIE 3aJaHUs JUIS CTYIEHTOB-
3a04YHUKOB  DKOHOMHMYECKMX CneuManbHocTei: Mertoauveckue ykaszaHus /
Cocrt.:.I'.B. Cnupunonosa, T.H. Crapuyk.—Tupacnons PUO III'Y, 2000 r. yactsb | —
52 ¢., 2001 r.yacts 2. — 42 c.

2. Kypc matemaruuyeckoro aHanusa: YuedbHoe nocodue/ Cocr.: JI.JI. Xomakosa. —
Tupacnosns, kad. I[IM u OMM, 2008. - 73 c.

3. CnupunonoBa I.B., Makapos II.B., Ceménosa H.B. MeToabl ONTHMH3ALIMH.
Vye6Hoe nocodue. [Tonurpaduct. Bennepsi, 2012. - 168 c.

4. Cnupuaoxosa I.B., Kyapuk A.M. DnemeHThl AHHAMHUYECKOro NporpaMMHUpoBa-
uus. Metoaudeckoe nocodue. Komneiorephas Bepcus. Kadenpa npuknanHoit ma-
temaTHKd ¥ OMM III'Y. Tupacnons, 2008. - 114c.

5. Cnupupnonosa I'.B., CemenoBa H.B., Crapuyk T.H. IIporpamma, MeToauueckue
yKka3aHUs W KOHTPOJIbHbIC 3aJaHHA MO MaTeMarHke. Y4YeOHO-METOAHYECKOe MoCo-
oue. U.4. U3narenscrio [II'Y. Tupacnons, 2007.- 96 c.

6. Cnupunoxosa I'.B., Jleonosa H.I'. MeTtoasl onTumanbHbIX petienuit. Metoau-
YeCKHEe yKa3aHUA K BbITIOJIHEHUIO HHAMBUAYAbHBIX 3anaHuii. KoMnbioTepHas Bep-

cus. Kadenpa npuknaaHoiit Mmarematuku 1 uHgopmatuku INI'Y. Tupacnoss, 2016. -
84 c.

9. Mamepuansno-mexnuueckoe obecneqenue OUCKUNAUNBI (MOOYIA):
J11 OCBOEHHS NUCLIMILIIHHBI UMEKOTCA: yueOHble ayIMTOPUM LIS TPOBEIEHHS JIEKLIH-

OHHBIX H CEMHHAPCKHX 3AHATHH; TJIakaThbl ¢ TA0JIMLIAMU MPOU3BOJAHBIX H HHTErPAJIOB
OCHOBHBIX 3JIEMEHTAPHBIX QYHKLHA.

10. Memoouueckue pexkomenoaquu no op2anu3auuu U3YYEeHUA OUCKUNIU-
nol:

Crynenram npejiaraeTcs MCNOMb30BaTh YKa3aHHYIO JINTEPATYPY W METOANYECKUE
peKoMeHaalH, pa3padoTaHHble COTPYAHHKaMH Kadeapbl MaTeMaTHYECKOro aHanu3a
ans Oojiee NpOYHOro ycBoeHHs y4yeOHOro marepuana, M3JIOKEHHOrO Ha JIEKUMAX, a
TaKKe A MU3y4eHUs MaTepHalia, 3arylaHHPOBAHHOIO U1 CaMOCTOSTENIbHOM padoThl.
CryneHtam HeoOXOAMMO BBIMONHHTE HHAMBHIYAIbHbIE 3a1aHUS M0 OCHOBHBIM TEMaM
Kypca. 3anaHusi, BbIHECEHHbIE HA CaMOCTOATENbHYIO paboTy, NPOBEPAIOTCS Npenoaa-
BaresieM B TeueHue cemecTpa. OUEHKH 32 HHAUBUAYAIbHbIE 3aJaHUS U CAMOCTOATE b=
HYIO paboTy Y4HTBIBAKOTCA MPH BBICTABJIEHHH OLICHOK Ha 3a4€Te M IK3aMEHE.

11. Texnonozuueckan kapma oucyuniunsl

Kypc I- 11 rpynna 9®18]IP623K1 (106-9K) (206-IK)
CeMecTpel |- 4

[penopnagarenm, BEAyLIHE JIEKLIHOHHbIE H npakTHueckHe 3auatusa: H.B. Kociok u
H.I". Jleonosa

Kadenpst MA uI1, [IM u U
MonynbHo-peiiTnHroBas cHcTemMa Ha IKOHOMHUYECKOM (aKyJibTeTe He BBEeHa



Pabouas yyeOHas nporpaMma no AMCUMIUIMHE «MaTremaTuka» COCTaB/ieHa B
COOTBETCTBUM C TpeboBaHuamu PenepanbHoro I'ocynapcTBeHHOro obpasoBarelib-
Horo craHaapra BO no cneuwanbHoctH J5.38.05.0] «2OxkoHOMHYecKas Oesonac-
HOCTB» M CNelUalu3aluHd NOArOTOBKH «DKOHOMMKO-NIPABOBOE 00ECreuyeHUe KO-
HOMHUYECKOH 0€30MacHOCTHY.

CocTaBUTENHU: /H.B. Kocrok, cT. npen./

/H.I".JleoHoBa, K.COLL.H., A011./

3aB. kadeapoit MA u Il .H. Bopuuuecky, K.¢.-M.H., gou./

3aB. kadenpoii [IM u U
F

/A.B. Koposaii, K.(p.-M.H., nou./

CornacoBaHo:

3aB. BbINYCKAOLIEH 1. Craciok, K.3.H., noit./

kadeapsl

H.o0. nekana DO /U.H. Y3yH, K.3.H., nou./
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