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1. Heab aAucHUNINHBI

CdopmupoBarh y CTyIEHTOB MaTeMaTHYECKHIl ammapaT AMCKPETHOTO aHalu3a sl (popMallu3allui,
MOJICIIUPOBAHUSI M PEIICHUS MPOPECCHOHANBHBIX 3aJad B 00JacTd HWH(POPMAIMOHHBIX CHUCTEM H

TEXHOJIOTUH

2. IlepeyeHb IUIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHMs] MO [MCUMILJIMHE, COOTHECEHHBIX € IJIAHHU-
pPYeMbIMH pe3yJIbTATAMM OCBOEHHS 00Pa30BATEIbHOI MPOrpaMMbl

[Iponiecc u3yuyeHus: TUCIHUILIMHBI HampaBieH Ha GopmupoBaHue cienyrommx kommereHiuii OIT BO
Y OBJIQJICHHE CJICAYIOIUMHU Pe3yIbTaTaMi O0YUYCHHSI 110 TUCIUTUIHHE:

Kox u HaumenoBanue

Kon n HamMmeHoBanue

[lepeuens mIaHUpyEMBIX pe3yJIbTaTOB 00yUYEeHUS

KOMIIETSHIIUU UHANKATOPA TOCTIKEHUS 0 TUCIUTUIMHE
KOMIIECTCHIIUN

OIIK-1 Crnoco6en | OTTK-1.1 ITonumaer | 3HaeT

IPUMEHSITh OCHOBBI MaTeMaTuky, | DopManbHbIe  SI3BIKM  OMUCAHUS  JTUCKPETHBIX

€CTECTBEHHOHAYYHbIE U | GU3MUKHU, BBIYUCIUTEIBHOM | CTPYKTYP:

oOIIeHHKEHEPHBIC TEXHHUKHU u| Teopusi MHOXKECTB: OmeEpaliu HaJ MHOXXECTBAMH,

3HAHUA, METO/IbI | IPOrPaMMUPOBAHUS OTHOIICHHUS (CBOICTBA, BUJIbI, KOMITO3UIIH).

MaTeMaTHYECKOTO aHaJIN3a MaremaTtnueckas JIOTHKA: UCUHUCIICHUE

U MOJIETTUPOBAHMSI, BBICKA3bIBAHUH U  NPEIUKATOB,  JIOTUYECKHE

TEOPETHUECKOTO u OTepaluy, 3aKOHBI anreOpbl JOTHKH, HOPMaJIbHBIE

AKCTICPUMEHTAJILHOTO dbopmsl (IHD, KHD).

HCCIIEIOBaHUS B ByneBa anrebpa: OyneBbl (QyHKUUH, aKCHOMBI H

podeCcCHOHATBHOM TEOPEMBI.

JeSITETLHOCTH KiroueBbie anreOpandeckue CTPYKTYpPbl: OCHOBBI

teopun uucen a1 UT  (memmmocts, HOJI,
aJir OpI/ITM EBKJII/IIIa, HpOCTBIG qucJia, MOI[y.HbHaSI
apuQMeTHKa).

MareMaTHUeCKHEe OCHOBBI PaOOThI JIOTHUECKUX
JJIEMEHTOB.

[puHIMATIBI JTUCKPETHOTO (mdposoro)
npeICTaBICHUs] HHPOPMALIUH.

dyH1aMeHTaIbHBIC TEOPETUUCCKUE MOJIEIN
BBIYMCIICHUM.

ymeeT

[TpuHIMIIBI IUCKPETHOIO MOJIEINPOBAHMSL:

Teopust rpadoB: ocHOBHBIE MOHATUA (Tpad, MyTh,
IIUKJI, JIEPEBO, CBSI3HOCTh), CIIOCOOBI 3aJaHUS
(MaTpUIBl CMEKHOCTU/UHIIMCHTHOCTH).

Teopust aBTOMaTOB: MOHATHE KOHEYHOTO aBTOMATa
(AKA/HKA) xak MOJen YCTPOMCTBA C MaMSTBIO.

dopmanbHble  S3BIKKA:  HUepapxusi ~ XOMCKOTO,
IIOHATHE PETYIAPHOIO BEIPAXKEHHUSL.
MaremaTtuyeckue OCHOBBI PaOOTHI JIOTUYECKUX

AJIEMEHTOB:
Kak OyneBbl (PyHKIIMM peau3yrOTCS ammapaTHO
(mormueckue Bentuan U, NJIM, HE, XOR).

CBs13b MEXIY OyneBoit anreopou u
MPOEKTUPOBAHUEM KOMOMHAIIMOHHBIX CXEM.

Posp mMaTeMaTn4eckod JIOTUKM B CHUHTAaKCUCE M
CEMaHTHKE S3bIKOB TPOTPAMMHPOBAHUS:
Jlorudeckne BBIpAXKEHUS KaK OCHOBA YCIOBHBIX
omeparopoB (if, while) u ycnoBwuii npepsiBaHus.
[Tpenukate! B si3pIKax 3anpocos (SQL).




BJIaJieeT HABBIKAMM

HaBeikoM mepeBoma  HedopManbHON  3a1a4M
MIPOEKTUPOBAHUS (Hampumep, «peanu3oBaTh
CHUCTEMY KOHTpOJS JOCTyna») B (OpPMaIbHYIO
Mozienb (HAOOpbl TONB30BATENEH U  PECYpCOB,
MaTpula JOCTYMa, JOTMYECKHUE MTPaBUIIa).
HaBbikoM BuU3yalu3aluu JUCKPETHBIX CTPYKTYD:
MoCTpOeHUe nuarpamm Diinepa-Benna, rpados,
JUarpamMM COCTOSIHHM aBTOMaTOB.

HaBbikoM pa0OThI ¢ MHCTpYMEHTaMH [UIS aHaIH3a
TUCKPETHBIX MoJeNiel (HampuMep, UCIOIB30BaHHe
oubmorekn NetworkX B Python nmns anammsa
rpadoB).

HaBpikoM MuHMMM3anuu  OyneBbIX  (DyHKIHIA
(meron Kapno, meron KsaitHa-Maxk-Knacku) st
ONTUMHU3ALMU JIOTUYECKUX YCJIOBHUIl B IpoOrpaMme
WM 3a1poce.

HaBbikoM mocTpoeHMss W aHajinM3a KOHEUYHBIX
aBTOMATOB U PETYJSPHBIX BBIpAKEHUN IJS 3a1ad
JIEKCUYECKOI'0 aHaIN3a U BAIMJALUM JaHHBIX.
HaBbikOM npUMeHEHHs CTaHJApTHBIX AJITOPUTMOB
Ha rpadax (HOMCK B  TIyOMHY/IIUPUHY,
TOMOJIOTHYECKass COPTUPOBKA) AJI PelIeHUs 3a/1a4y
aHaJM3a 3aBUCUMOCTEN WM 00X0/1a CTPYKTYD.

HaBbikom COCTaBJICHUS " PUMEHEHUS
PETyJSpHBIX BBIPAXKEHUMN I ITOMCKA U IPOBEPKHU
mabJoHOB B TekcTe (JIOoTH, KOH(UTYpaluw,

MOJIB30BATENILCKUM BBOJ).

HaBbIKOM BBITTOJIHEHNS BBIYUCIECHUN B MOAYJIBHOU
apudmernke, HEOOXOAUMBIX [UISI MOHHUMAHHS
OCHOB XEIIMPOBaHUs, MHUGPOBAHUS U KOHTPOJIS
LETOCTHOCTH JaHHBIX.

HaBbikoM uTeHus u untepnperanuu ER-guarpamm
0a3 [aHHBIX C TO3WIMKA TEOPUH MHOMXKECTB H
OWHAPHBIX OTHOIICHUIA.

Hasrikom OIICHKH BBIYUCIIUTEIBHON
PECYPCOEMKOCTH ~ Omepaluuidl  HaJl  OCHOBHBIMU
CTPYKTypaMH JaHHBIX (BCTaBKa, ITOMCK, YIAJICHUE)
Ha OCHOBE X MaTeMaTHYECKUX MOJIETIEH.

OIIK-1 Crniocoben
MIPUMEHSITh
C€CTCCTBCHHOHAYYHBIC u
o0IIenH)XEHEpHbIE

3HaHUAI, METOAbI
MaTeMaTH4ecKoro aHajHu3a
u MOACIINPOBAaHMA,
TEOPETHUECKOTO "
OKCIICPUMECHTAJIBHOT' O
UCCIIeJOBAaHHS B
poQeCcCUOHATIEHOM
JESTeTbHOCTH

OIIK-1.2 Pemraer
CTaH/IapTHHIE
npodeccruoHanbHbIC
3aJa4yl ¢ TMPUMEHEHHEM
€CTeCTBEHHOHAYYHBIX u
OO0IIENH)KEHEPHBIX
3HAHHUH, METOJIOB

MAaTEMaTH4YCCKOIr0o aHalin3a
U MOJCIIMPOBAHUA

3HaeT
- CTPYKTYpy U MaTEMaTUUYECKYIO [TIOCTAHOBKY 3a]a4
JMHEWHOTO [IPOrpaMMHUPOBAHUS: eneBast

(GyHKUUS, JHUHEHHbIE OrpaHUYEHMs, IOIyCTHMas
00J1aCTh, BEPIIUHBI, ONITUMAIBHOCTE;

- OCHOBHBIE HJeH anroputMmoB peuienus JIII u
IIOHATUE  JBOWCTBEHHOM  3aJauM;  IIPUHIAIIBI
TECTUPOBAHMSI ONTHUMAJIBHOCTH U YCTOWYMBOCTH
pelIeHNs;

- 6a30Bble OHATHS TEOpUU TpadoB: THUIIBI I'padoB,
IIPEJICTABIICHHUS (MaTpuIls!
CMEKHOCTH/MHLIUACHTHOCTH, CIUCKH CMEXHOCTH),
CBSI3BHOCTB, JIEPEBBS M OCTOBBI, OPUEHTHPOBAHHBIE
U HEOPHEHTUPOBAHHBIE MyTH, IIUKJIbI, KpaTyaniime
MyTH, IOTOKU B CETH;

- 0a30BBIE MOJIENIM TEOPUU UIP U TEOPUU MPUHATHUS




pelleHuil:  HopMallbHas/cTpaTerndyeckas  Qopma
UTPbI, JOMUHHMPOBAHUE CTpaTeTUl, CMEIIAHHbIE
CTpPAaTeTUH, KPUTEPUU TMPUHATUSA PEIICHUNW MpHU
HeonpeaeI€HHOCTH  (MakcuMHH,  baliecoBckuit
KpUTEPHI U Ap.);

- TPUHIUIBI OpMATU3AUN TPUKIAJIHBIX 33734 B
MaTeMaTU4YeCKHe MoJenn u KpUTEpUH
KOPPEKTHOCTH MOJIETH JJISI HH)KEHEPHBIX CHCTEM.

yMeeT

- (dopmanuzoBaTh TPOPECCHOHAIBHYIO 3a/1ady
(pacnpezneneHue pecypcoB, IIAHUPOBAHKE, OLIEHKA
HaJEXKHOCTH, MPUHATHE pELIeHNUN npu
HEOIPEeNEHHOCTH) B BHUIAE MaTeMaTUYECKOM
monenu: JIII, BEpOATHOCTHOM MOAENH WA
rpadoBOil CTPYKTYPBHI;

- BBIOMpaTh U OOOCHOBBIBATH MOAXOMASIIUN METOJ
pelleHus, y4uThiBas TpeOOBaHHS K TOYHOCTH,
BPEMEHU U pecypcam;

- pewatb CTaHIApPTHBIE 3aJa4d  JIMHEWHOIO
MPOrpaMMHUPOBAHUS C TMPUMEHEHUEM YHCICHHBIX
METOJIOB M  MHTEPIPETUPOBATH  IOJYyUYEHHOE
peuieHue (BKJIOYAsl aHAJIU3 YYBCTBUTEIBHOCTH U
JIBOMICTBEHHOCTH);

- TPOBOJUTH CTAaTUCTUYECKUN aHaIM3 JIaHHBIX:
paccuuThIBATh  BBIOOPOYHBIE  XapaKTEPUCTUKH,
CTPOUTH JIOBEPUTENIbHBIE HWHTEPBAJIbI, MPOBEPATH
TUIIOTE3bl, CTPOUTH IMPOCTBIE PErPECCUOHHBIE
MOJAENM U JIeNlaTh BBIBOJBI B  IMPHUKIATHOM
KOHTEKCTE;

- MOJENMpPOBaTh  Cily4allHble  MPOLECCHl U
BBIIIOJIHATh YHCJIEHHBIE 3KCIEPUMEHTBI METOJOM
Monre-Kapno st OLEHKM  HAJeXKHOCTH U
XapaKTEPUCTUK CHCTEM;

- CTpPOWTHh W aHATU3UPOBaTh Tpad)OoBBIC MOJIECIU:
ompenensaTh  kpardadmme myta  (Jeiikerpa,
bennman-®opy), HAXOIUTh OCTOBHBIE JE€PEBbS,
AQHAJIM3UPOBATh CBSI3HOCTh U OTOKOBBIE 3a/1a4U;

- AHAJIU3UPOBATH NPOCTHIE UTPOBBIE CUTYAIlMU M
NPUMEHATh KPUTEPUU TPUHATUSA PELICHUN IS
BBIOOpa ONTHMATBHON CTPaTEerWd B WHKCHEPHOM
KOHTEKCTE;

- JIOKYMEHTHpPOBaTh  IIOCTAHOBKY  3aJlayH,
BbIOpaHHBIA METOM, Pe3yjbTaThl M IMPAKTUYECKHE
pEeKOMEHAAIMN JJIi WHXKEHEPHOM KOMaH/Abl WU
3aKa34MKa.

BJIa/leeT HABBIKAMM

- HaBBIKAMU IIPOTrPAMMUPOBAHUS u
BBIYMCIIMTEIBHON peanu3aluyd MOJIEIEH, YyMETh
UCIIOJIK30BaTh CHEIHATIN3UPOBAHHbIE OMOIUOTEKU
JUISE  ONTHMH3AIUHM, CTAaTUCTHKU, WU pPabOTHI C
rpadamu;

- HaBBIKAMH TIOATOTOBKM U  MpenoOpadoTKu
JMaHHBIX (OYHMCTKA, arperanusi, BHU3yajau3anus) Hu
MPOBEPATH KOPPEKTHOCTh BXOJHBIX JIAHHBIX IS
MOJICIIH;

- METOAMKAMHU YUCJIEHHOU OLICHKH u




Bepu(UKAIMN: TECTUPOBAHUE
KOHTPOJIBHBIX IPHUMEpax, OLEHKAa CXOAUMOCTH,
aHaIU3  TOTPEIIHOCTe M JIOBEPUTENIbHBIX
MHTEPBAJIOB PE3yJIbTaTOB MOJIEITUPOBAHMS;

- mnpuémMamMH aHallM3a YyBCTBUTEIBHOCTH H
CLIEHApHOrO0 aHaiu3a (4TO NPOMCXOAUT IIPH
W3MEHEHUH TMapaMeTpOB/OrpaHUYEHUN), BKIIOYAs
MHTEPIPETALMI0 JBONCTBEHHBIX II€PEMEHHBIX B

AJITOpUTMOB  HA

JIIT;

- HaBBIKAMH  TIPEJICTABJICHHUS  PE3YJIBTATOB
(rpadukw, TaOJHIIBI, KpaTKHe OTYETHI,
MIPE3CHTAIIH ) u apryMEeHTHUPOBAHHOM
UHTEepIpeTaIiu BBIBOJIOB  [JUISl  TMPHHSITHS

WHXEHEPHBIX PEILCHUN;

- OCHOBAMH OJTHYHOM OOpaOOTKM MJAaHHBIX W
coOmroneHuss TpeOboBaHWK TIO O€30MacHOCTH W
KOH(UACHIIMAIBHOCTH TIpU paboTe ¢ peasbHBIMU
HaOOpaMHM JTaHHBIX.

3. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

HucunmuimHa — «/[uckpetHass  MaremaTukay — ABJISETCA  JUCLMIUITMHOMN
POrPaMMBl.

N3ydeHne qUCIUILIMHBI OCYILIECTBIIAETCS B 2cemMecTpe(-ax).

JIist ocBOeHUs MUCUUIUTAHBI «J[MCKpeTHass MaTeMaTHKa» CTYJEHTHI HCIONB3YIOT 3HAHUSA, YMEHUS U
HaBBIKU, CPOPMHUPOBAHHBIE B MPOLIECCE U3YyUEHUS TUCIUTUINH:

Jlnst ocBoeHust auctuIuinHbl «lIpukimagHas MaTteMaThKa» CTYIEHTBHI UCIIONB3YIOT 3HAHHS, YMEHUS U
HaBBIKH, CPOPMHUPOBAHHBIE B TIPOIIECCE U3YyUEHUS AUCIIUILINH:

«Anrebpa 1 Havana aHaiu3ay (MIKOJIBHBIA KypC):

«T'eomeTpus» (IIKOIBHBINA KYpPC):

00sA3aTeENbHON  4YacTu

OcBoeHne JUCHUIIIMHBI «JlUCKpeTHass MaTeMaThKa» SBISETCS HEOOXOAUMON OCHOBOW ISt
HOCHCIIYIOH.IGFO I/I3y‘-IeHI/ISI CJICI[yIOH_[I/IX JAUCIIUITIINH:

Teopust BEpOATHOCTEH W MaTeMaTH4YeCKasi CTAaTUCTHKA

TexHonmornyeckasi (IpOEKTHO-TEXHOJIOTMYECKas1) MPaKTUKa

[ToaroroBka k caade u cadya rocy1apCTBEHHOTO SK3aMEHa

BrimonHeHue u 3amuTa BEITYCKHON KBATM(PUKAIIMOHHON PabOTHI

MopenvupoBaHue MPOLIECCOB U CUCTEM

OCHOBBI POOOTOTEXHUKH

4. O0beM IMCUMIUVIMHBI B 3a4YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJeMH4YECKHX 4YAaCOB,
BbI/IeJIECHHBIX HA KOHTAKTHYI0 Ppa0doTy ¢ o0ydamomuxcs ¢ mnpenoaaBarteseM (M0 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aronIuXcs

OOmast TPyIOEeMKOCTh JTUCIUIUIMHBI «JlMCKpeTHass MaTeMaThka» B COOTBETCTBHH C pPabOYuM
y4eOHBIM TUTAHOM U €€ pacipeiesieHUe 1Mo BUAaM padoT MpeICTaBICHbI HIDKE.

KonTakTHas paboTa ¢ mpernogaBaTenem, qac dopma
Tpynoemx Camocrosi- Komrposs MPOMEXKYTOUHON
CCMGCTp OCTb JICK- TIPaKTUYECKHE na60paTopH],1e TCJIbHAA pa- gac ’ arrecraiun
qac/3.e. U 3aHATUS 3aHATUS 60Ta, qgac ((1)0pMa
KOHTPOJIS)
2 108/3 18 36 54 3a
B T.4. 4YaCOB:
B UHTEPAKTUBHOU 4 8
¢dopme




TpynoeMK BreayauropHas KOHTaKTHas paboTa ¢ IpernoaaBaresieM, Jac/dei
Cemect OCTh KypcoBas Kypcosoii nbdepeHIIIpoBaH Koncynwsranum
p yP YP 3auer Audpd Ii 1p Y a DKk3aMeH
Jac/s.e. pabora MPOCKT HBIN 3249eT nepes 95K3aMEHOM
2 108/3 0.12

5. Copep:xkanne AUCHHUILVIMHBI, CTPYKTYPHPOBAaHHOEe IO TemaMm (pas3gejiaM) ¢ YKa3aHMeM OTBe-
JAEHHOr0 HA HUX KOJMYeCTBA aKA/IeMUYeCKUX YACOB U BU0B YUeOHbIX 3aHATHH

KonuuectBo wacos
OrneHouHoe Ko
DopmeI cue CTBO WH, I/IiaT
o Cemunapck - TeKyIIero pea ot
5 ne sanATHA | 3 KoHTpOIIA MIPOBEPKHU 0poB
Ne HaumeHnoBanue paszaena/TeMsl S o pe3yJIbTaToB JIOCTHIK
() = 5 o | YCIIEBAa€MOCTH 1
@) o =) ] Q & . HTOCTHIKCHUS eHusa
5 g > 4 ® © | IpPOMEXyTOYHOI
Y 2 = = 3\ WHJIUKAaTOPOB | KoMIeTe
= ) o 15 5 8, aTTecTalun o o
= z 2 2 KOMIICTCHIIUH HUUN
g g =
& ) <
< O @)
& <
= =
1 1 paznen. Teopust BeposiTHOCTEH
" | ¥ MaTeMaTH4ecKasi CTATUCTHKA
Konnoksuym,
Pacuerno-
1.1. | KomOunaropuka 2 6 2 4 7 KT1 rpaduaeckast
pabota
Teopus BEpPOSITHOCTEN
(ocHOBHBIC TOHSTHs). TeopeMsr
1.2. | cnoxenus 51 YMHOXEHUs | 2 12 4 8 7
BEPOATHOCTEM. IToBTOpeHue
HE3aBUCHMBIX UCIIBITAHUH.
Konnoksuym,
PacuerHo-
1.3. | CayyaiiHble BEIMYHHBI. 2 10 4 6 7 KT1 rpaduyeckas
pabota
Konnoksuym,
L4 BapuanuoHHble L. | g ) 6 ) KT1 Pacuerno-
" | KoppensauuoHHbIi aHanms rpagueckas
pabota
) 2 paspen. JluneiiHoe
" | mporpammupoBanme
Komnnoxsuywm,
IToctanoBka u peaicHne 3aga4q PacuerHO-
2.1. | meTomamu JTUHEHHOTO [ 2 6 2 4 7 KT?2 rpaduueckast
IporpaMMHUpPOBaAHUA pa60Ta
3 3 pazzen. DeMeHTHI TEOpUHI
" |rpados
Komnoksuym,
31 DIEeMEHTHI Teopuu | 6 ) 4 7 KT 2 Pacuerto-
| rpados rpaduyeckast
pabota
4 pazpmen. DNeMeHTHl TEOPHU
4. |urp u MaTeMaTHIECKHE OCHOBBI
TEOPHH MPUHATHS PEIICHUI
Konnoksuym,
DNeMEeHThI TEOpUU PacuerHo-
4.1. |urp m maremaTudyeckue OCHOBBI| 2 6 2 4 7 KT 3 rpaduueckas
TEOPHHU TIPUHSITUS PEIICHHIMA pabota




5 pazgen. DK3aMeH 1o
5. | muctunnmne "JIuckpernas
MareMaTuka"

51 DK3aMeH 110 JHCUMTUIHE |
" | "Ipuxnannas matemaruka"
[IpoMmeskyTOUHAs aTTeCTALHS 3a
Htoro 108 18 36 44
Hroro 108 18 36 54

5.1. JIeKHMOHHBIH KypC ¢ yKa3aHHMeM BHI0B HHTEPAKTHBHOI ()OPMBbI NPOBeIeHUS 3aHATHI

Bcero,
Tema nexmun (u/vnu
HaWMEHOBAaHHE Pa3/Ie) 4acoB / 4acoB
(BELI] FETEPAKTHBHON BOPMEL CopepxaHue TeMbl HHTEPAKTHBHBIX
A —— (w/unu paznena) 3aHATUI/
(mpakTHyeckasi HOArOTOBKA) fpaKtiiecKas
MOATOTOBKA
KombunaTopuka
Kombunaropuka Butel coenmuennii. (JIekuus-6ecena) 212
Teopus BeposTHOCTEN Teopust BepossTHOCTEH (OCHOBHBIE ITOHSATHS)
(OCHOBHBIE TIOHSTH). Teopembl CIOKEHHS W YMHOXEHUS BEPOSTHOCTEH.
TeopeMbl clIOXKEHUS U IToBTOpenue He3aBUCHUMBIX HcnbITaHui. (Jlekuus- 4/-
YMHOKEHHSI BEPOSTHOCTEM. Oecera)
[ToBTOpEHNE HE3ABUCUMBIX
HCIIBITAHUM.
Crny4daiiHble BETUYHHBI
BepositHOCTB OTKJIOHEHHUS OTHOCH-TEJIbHOU
YacTOThl COOBITHS OT TO-CTOSHHOH BEpPOSITHOCTH.
[TonsiTne cnywaiiHOM  BenuuuHbL.  JluckpeTHas
CrnyuaifHble BETUUHHEL. ciiyyaliHas  BEJIMYMHA. 3aKOH  pacIpeleieHHUs. 4/-
Yucnoseie XapaKTepUCTUKU JTMCKPETHOM
CIIy4yalHOM  Be-JIMUMHBI WM  HUX  CBOWCTBA.
HenpepriBHas ciydaitHas BenuunHa. DyHKUUS U
IJIOTHOCTb.
BapurannoHHbIe psiibl
BapHaHHOHHHevaH' Bapuanuonnsie psapl. ['paduueckoe m3zobpakeHue 1/-
Koppensumonnbli anamms BapHallMOHHBIX psA0B. CTaTUCTUYECKHE MOMEHTHI.
Koppensiimonnsiii ananus
B dpUallHOHHBIC PAJIBI. Koppensiunonusiit aHamus. JIuneii-nas 1/-
KoppeststuoHHbIf a3 | oynengis. MHOKECTBEHHAS KOPDETSIIH.
[TocTaHOBKA U pelIeHne I'eomeTrpuueckuit METO0J pelIeHus 3a/1a4
3a/1a4 METOJIaMH JTMHEHHOro |AMHEMHOro mporpaMmupoBanus. CHMILIEKC-METO. 2/2
TIPOTPaMMUPOBAHHS pelIeHUs 3a-/1a4 JMHEHHOT0 MpOrpaMMUPOBAHUSL.
Dnementsl Teopun | OCHOBHBIC MOHSATHS M ONpezencHus. MapmpyTsl u 2
rpados myTH. CBSI3HOCTH rpada.
DneMentsl Teopun | OCHOBHBIE MONOXKEHUS Teopuu urp. Ilpunsarue
UI'p U MAaTEMAaTHYCCKUEC peuieHud B YCJIOBUAX ONPCACICHHOCTH. 1/-
OCHOBBI TEOPUH ITPUHATHUSA
pelmeHun
Dnementsl Teopun | rpel 2X2, penieHne B YMCTHIX M CMEHIAHHBIX
UTP U MATEMATHIECKHUE crparerusx. Urpsl 2xm u nx2, rpadudecKuii METO. 1/-

OCHOBBI TEOPUH IPUHATHUSA
pemeHui

pELIEHHUS.




Hroro

18

5.2.1.

Cemunapckue (NpakTH4YeCKHe) 3aHATHA C YKa3aHHEM

HHTEPAKTUBHOU (popme

BU/JOB TPOBEICHUS] 3aHATHI

Bcero,

4acoB / YaCOB MHTEPAKTUBHBIX

HaumenoBanue @DopMBI IPOBEACHUS U TEMBI 3aHATUN 9
. 3aHATHUH/ IpaKTUYecKas
pazznena (BHI MHTEPAaKTUBHON (POPMBI IPOBEACHUS HO/TOTOBKA
JUCITUTITUHBI 3aHATUH )/(TIpaKTHYECKast TOATOTOBKA)
BUJ qacsl
KomMOunaropuka
KombunaTtopuka Bunel coenunenuii. (Ilpaktuueckoe 3aHATHE B Ip 4/-/-
¢dopme 00yueHHs B KOMAH/IE)
Teopus
BEPOATHOCTEN
(ocHOBHBIE Teopus BeposiTHOCTEN (OCHOBHBIE TIOHATHUS)
noHsATus). TeopeMsl TeopeMbl CI105KEHUS 1 YMHOKEHUS
CIIOKEHUS U BeposTHOCTEN. [IoBTOpEeHNE HE3aBUCUMBIX n 3/
YMHOKEHUS ucnbiTanuii. KoHTposbHas pabota P
BEPOATHOCTEH. (aymuropnas). (IIpaktuyeckoe 3aHsaTue B
IToBTOpEHME ¢dopme 00yueHHs B KOMAH/IE)
HE3aBHCHUMBIX
HCTIBITAHU M.
Ciryyalinple BEJIMYNHBI
BeposTHOCTE OTKIIOHEHHS] OTHOCU-TEJIBHON
Y4aCTOThI COOBITUS OT MO-CTOSIHHOM
o BEpOATHOCTHU. [IoHATHE CIly4allHOM BEJIMYNHBI.
Crnyuaiinble .
R JluckperHas cilydaiiHas BEJIMYMHA. 3aKOH pac- IIp 6/-/-
' npenencHus. YuciaoBsle XapaKTepU-CTUKH
JIUCKPETHOM CITy4yailHOW BEe-JIMUMHBI U UX
cBoricTBa. HenpeppiBHas ciydaliHas
BennunHa. OyHKIUA U TUIOTHOCTS.
Bapuanuonueie BapuanmonHusie psiabl
PAIBL. Bapuanonnsie psiabl. ['padudeckoe N 12/
Koppensiimonusiit N300pakeHNE BapUAITMOHHBIX PSI/IOB. p
aHaJIN3 CraTucTuecKre MOMEHTHI.
Bapuannonssie .
KoppensaunoHHslii aHaIN3
PAOBL . .
. Koppensiunonnsiii ananus. JInnen-Hast IIp 3/-/-
Koppensaunonnslit
Koppessanusa. MHOXECTBEHHass KOPPEIALH.
aHaJIn3
Bapunannonusie
S]1BI.
P . KontponbsHas padota Nel IIp 2/-/-
Koppensunonnslii
aHaJIN3
[TocTanoBKka u .
['eomeTpuueckuil METOJ] pelieHus 3a1a4
peleHue 3a1a4y .
JMHEWHOTO nporpaMmupoBanust. CUMILIEKC-
METOJaMU - IIp 4/4/-
< METO/] pelIeHus 3a-1a4 JUHEHHOTO
JMHEWHOTO
IPOrpaMMHUPOBAHUS
IIPOrpaMMHUPOBaHUS
DOneMEHTHI OCHOBHBIE MIOHATHS U ONPENETICHUS. N 2/2/
Teopuu rpados MapuipyTs! ¥ myTH. CBA3HOCTB Tpada. P
OJeMEHTHI
KonTtponbsHas padoTa No2 IIp 2/-/-
Teopuu rpados
OnemeHTsl | OcHOBHbIE NOJIOKEHUS Teopun urp. [IpunsTue IIp 1/-/-




TEOPUH UTP U
MaTeMaTHUYECKUE
OCHOBBI TEOPUU
IIPUHATHS PELICHUN

PEUICHUA B YCIIOBHAX OIMPEACICHHOCTH.

ONEeMEHTHI
TEOPUHU UTP U
MaTeMaTHYECKHE
OCHOBBI TEOPUU
TIPUHSATHUS PEIICHUN

Urpsl 2x2, penieHue B YUCTHIX U CMELIaHHbBIX
crparerusx. Urpel 2xn u nx2, rpaduyecKkuii
METO/] peLICHNUS.

Ilp

1/-/-

DIIEMEHTBI
TEOPUU UTP U
MaTeMaTHU4YeCKue
OCHOBBI TEOPUU
NPUHATHUS PEIICHUIN

KontposnbsHas padota Ne3

2/-/-

Hroro

5.3. Kypcogoii npoekT (padora) y4eOHbIM INIAHOM He IPe1yCMOTPEH

5.4. CamocTosiTesqibHAsi padoTa 00yUaromerocst

TeMbl u/uiu BUABI CAMOCTOSITETBHON PaOOTHI

Yacel

N3yuenune nomoaHUTENBHOTO MaTepuaia mo teme "KomOnnaropuka"

N3y4yeHne nonoIHUTENBHOrO MaTeprasa 1o teMme "Teopus BEposITHOCTEN
(ocHOBHBIE IOHATHSA). TeopeMbl CIOKEHNUS U YMHOKEHUS BEPOITHOCTEH.

[ToBTOpEeHNE HE3aBUCUMBIX MCIIBITAaHUH"

N3yuenune nonoaHUTENbHOTO MaTepuaia mno reme "Ciy4daitHble BeTUYHHBI"

N3yyenue n0moHUTENIBHOTO MaTeprasa 1o Teme ""BapuanuoHHble psaabl.

Koppensuuonnsiii ananus"

N3yuenue nonosHUTENBHOrO MaTepuaia 1o reMme "[loctaHoBKa U pelieHue 3a1a4
METOJIaMH JINHEHHOTO MPOTpaMMUpPOBaHU"




N3yuenune nOMOTHUTENBHOTO MaTepraia mo TeMe "IiaeMeHTsl Teopuu rpados” 7
N3ydeHue JOMOJHUTEIBHOIO MaTepraia no TeMe "IJIeMeHThl TEOPUU UTP U 7
MaTEMaTUYECKUE OCHOBBI TEOPUH NPUHATHSI peIIeHUI"

[ToaroroBka k 3auery 10




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

VYyebHo-MeTOMMUECKOE  OOecreueHue I CaMOCTOATENbHOM  paboThl  O0ydaromierocss 1o
TUcHUIUIMHE «J{HUCKpeTHass MaTeMaTHKa» pa3MelIeHO B JJEKTPOHHON WHGOPMAIMOHHO-00pa30BaTENbHOM
cpe-nme YHHBEpPCHTETa | JIOCTYIIHO JUIsi OOydYalomerocs 4Yepe3 ero JWYHbI KaOWHET Ha caiite
VYHuBepcureTa. YueOHO-METOJMUecKoe 00ecrieueHue BKIII0YAeT:

1. Pabouyro mporpaMMy IUCHMIUIAHBI «J{UCKpeTHass MaTeMaTHKa.

2.Meroanyeckre pPEeKOMEHAALMHU JUIsl OpraHu3alllid CaMOCTOSTENbHOW paboThl OoOydarolierocs Io
IMCIUTUIAHE «J{MCKpeTHass MaTeMaTHKa.

3. Meronuyeckue pEeKOMEHJAIMM 110 BBIIOJHEHHUIO TMHUCBMEHHBIX pPaboT (pacueTHo-rpaduyeckas
pabota) (Ipy HaIUYUK).

4. Meronndyeckue pPEKOMEHJAIMHU I10 BBINOJHEHHUIO KOHTPOJBHOM pPabOThl CTYJEHTAaMH 3a0YHOMN
(dhopMbl 00ydyeHUs (ITpHU HATUYUH)

5. Meronuueckue yka3zaHHs MO BBITIOJIHEHUIO KypCOBOM pa®oThI (MpoekTa) (Mpu HAJTUYNK).

JIsi  yCTIENIHOTO OCBOGHHS JIUCHUIUTUHBI, HEOOXOJUMO CaMOCTOSITEIBHO JETaTbHO HW3YYUTh
IpeCTaBIEHHBIE TEMBI IO PEKOMEHAYEMbIM UCTOUYHUKAM WH(OpMaIUu:

PexomentyemMbie HICTOYHUKU HHPOPMATIHH
(Ne ucTouHUMKA)

Tempbl AJI1 CaMOCTOATCIIBHOT'O U3YUCHU A

n/n OCHOBHas JOITOJIHUTCIIbHAA MCTOA. JIUT.

(u3 .8 PITM) (m3 m.8 PIIJI) (u3 .8 PIIM)

Komb6unaropuxka. N3yuenune
1 JOTIOJIHUTENBHOIO MaTepuana II0 TEeME JI1.4,J11.5 JI2.1, J12.7, JI2.8 JI3.5
"Kombunaropuka"

Teopus BEPOSATHOCTEU (ocHOBHBIE
NOHATHS). TeopeMbl  CIOXKEHHUS U
YMHOXEHHUS BEPOSTHOCTEN.
[ToBTOpEHUE HE3aBUCUMBIX
UCIIBITaHUM. . N3yuenue
2 | IONMOJIHUTENBHOTO MaTepuana IO TeMe JI1.4, JI1.5 J12.6, J12.7, JI2.8 JI3.5
"Teopust ~ BeposiTHOCTEH  (OCHOBHBIE
MOHATHUS). TeopeMbl  CIOXKEHHUA U
YMHOXEHHUS BEPOSITHOCTEN.
[ToBTOpEHUE HE3aBUCUMBIX
UCIbITaHUI"

Cnyvalinple  BenuyuHbL..  M3yueHue
3 | IONMOJIHUTENBHOTO MaTepHaia IO TeMe JI1.4, JI1.5 JI2.6, J12.7, J12.8 JI3.5
"Ciy4daiiHble BEJTMYUHBI"

Bapunannonssie PpAIBL
Koppensinmonnsiii  ananus. HM3ydenue
4 | JOTIOMHUTENIBHOTO MaTepuajga Mo TeMe JI1.4, JI1.5 J12.6, J12.7, JI2.8 JI3.5
"Bapuanuonsblie PAIBI.
Koppensunonnsiii ananusz"

ITocTanoBka n penieHue 3a;maq
METOAaMH JIMHEHHOT'O
MPOrpaMMHUPOBAHUS. N3yuenue
5 | IOMOJIHUTENBHOTO MaTepHaia o TEMe J1.2 J2.3 J13.2
"ITocTaHOBKa U pelieHue 3a71a4
METOAaMH JIMHEHHOT O
MporpaMMHupoBaHus"

OneMeHThl  Teopuu  rpados.
N3y4enne JIOTIOJTHUTEIBHOTO
MaTepuana mo teme "IEeMEHThl TEOpPHH

rpa¢os"

JI1.8 2.2 J3.1




DJeMeHThl TEOpUM WIp U
MaTeMaTHYeCKHue OCHOBBI TEOpUn
NIPUHATUA PELIECHU. N3yuenune
7 | JOTIOJIHUTEJIBHOTO MaTephajia 10 TeMe JI1.6 JI2.5 JI3.4
"DneMeHTbI TEOPHUHU urp "
MaTeMaTHYeCKUe OCHOBBI TEOpUU
IIPUHATHS pelieHui"

Ok3amen no aucturuivbe "llpuknagnas

" JI1.3 J12.4 JI3.3
MaremaTtuka'. [lonroroBka k 3auety

7. ®OHA OLEHOYHBIX CpPeaCTB (OLEHOYHBIX MATEPHAJIOB) IS NPOBEACHHUS NPOMEKYTOYHOH AaT-
TecTallMU 00y4YaromuXxcs Mo JUCHUILINHe «/[uckpeTHasi MaTeMaTHKa»

7.1. IlepeyeHb HMHAMKATOPOB KOMIIETEHUHWI C YyKazaHMeM 3TanoB HMX (pOpMHPOBaHHMS B Mpouecce
0CBOeHMs 00pa30BaTeIbHONH MPOrPaMMbI

JMCIUIIIMHBL/3JIEeMEHTHI
TIPOTpaMMBI (TTPAKTHKH, 1 2 3 4
I'"A), yuacTByromue B
(hopMHUPOBaHHU HHIUKATOPA
KOMIIETeH-1IUH 1 2 3 4 5 6 7 8

WHauKaTop KOMIIETEHIMN
(xonm u conmepKkaHUEL)

Bricmas maremaTnka X

OIIK-1.1:ITounmaer
OCHOBBI MATEMAaTHUKH,
(U3UKH, BEIYACITATEIEHOMN
TEXHUKHU U

OCHOBBI POOOTOTEXHUKHU

OCHOBBI JIEKTPOHHOH
TEXHUKH

TexHomorngeckas (IPOEKTHO

IIPOTPaAMMHUPOBAHUS -TEXHOJIOTHYECKAas ) X
paKTHKa
Bricmias MaTeMaTuka X X

OIIK-1.2:Pemaer OCHOBBI POOOTOTEXHUKH X

CTaHAapTHBIC o
OCHOBBI MEKTPOHHOI
npodecCUOHaIbHBIC X X

TEXHUKH
3a/1a4¥l ¢ IPUMEHEHUEM -
CCTECTBEHHOHAYYHBIX U Teopus BeposTHOCTE!H B X
OBIIEHHIKEHEPHBIX 3HAHHI, MaTeMaTH4eCKasi CTATUCTHKA
METOJ0B MaTeMaTHYECKOI 0 Texnonornyeckas (mpoeKTHO

aHaJIM3a U MOJIEIUPOBAHUS -TEXHOJIOTHYECKas ) X X
MIpaKTHKa

7.2. KpuTepuu W HIKaJbl OLEHUBAHUS YPOBHSI YCBOGHHMSI HHIMKATOpPAa KOMIeTeHLMI, ompee-
JISIIOIHE MPOole1yPhbl OlleHHBAHUS 3HAHU A, YMEHU i, HABBIKOB U (MJIM) ONbITA J1eSITeJILHOCTH

OneHka 3HaHUM, yMEHUH M HaBBIKOB M (WJIM) ONBITA JEATEIBHOCTH, XapaKTEpH3YIOIIUX 3Tarlbl
(dbopMHpOBaHUST KOMIETEHIMHA 10 AUCIUIUINHE «JlMCKpeTHass MaTreMaTrhka» MpPOBOIHUTCS B (JOPME TEKYIIETO
KOHTPOJISI U IPOMEXYTOYHON aTTeCTallUH.

Tekymuii KOHTPOJIb TIPOBOJAMTCS B TEUCHHWE CEMECTpa C LENBI0 OMpPEACTCHUs YPOBHS YCBOCHUS
oOyyaroliuMucsi  3HaHUM, (HOPMUPOBAHMS yMEHUH U  HABBIKOB, CBOEBPEMEHHOI'O  BBISBJICHUS
MpenojaBaTeieM HEJOCTaTKOB B IOATOTOBKE OOYYArOIIMXCSA W TPUHATHS HEOOXOIMMBIX Mep Mo eé
KOPPEKTUPOBKE, a TAKXKE I COBEPLICHCTBOBAHMS METOIMKH OOydeHHs, OpraHu3aluu y4eOHO#l paboThl U
OKa3aHMs WHAWBUIYATBHON TIOMOIIY 00yYatomeMycsl.

[IpomexxyTouHast arrecTanusi MO TUCHMIUIMHE «JlMCKpeTHass MaTreMaTHKa» IPOBOAMTCS B BHJE
3ayer.

3a 3HaHUA, YMEHHs M HaBbIKH, IPHOOPETEHHBIE CTYJCHTaMHU B MEPUOJ UX OOydEHUs!, BHICTABIIAIOTCS
oneku «3AUTEHO», «HE 3AUTEHO». (wm «OTJIMYHO», «XOPOIIOy», «YJIOBJIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIbBHO» miis auddepenmpoBanHoro 3auera/sk3aMeHa)

JInsi OlleHWBaHMS 3HAHWH, YMEHHUH, HABBIKOB M (WJIHM) OMBITA JEATEIBHOCTH B YHUBEPCHUTETE IpPHMeE-
HieTCs OaJuIbHO-pEHTHHIOBas CHCTEMa OLIEHKM KauecTBa OCBOEHHMsS 00pa3oBaTeNbHONW MpOrpaMMBbl.
OrneHKa MPOBOJUTCS MPU TPOBEICHUH TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHBIX aTTECTAIUd
oOyuvaromuxcs. PeHWTHHroBas olleHKa 3HaHMN SBISETCS HWHTEIPUPOBAHHBIM I[OKa3aTeleM KadyecTBa
TEOPETHYE-CKHUX M MPAKTUIECKUX 3HAHUN M HABBIKOB CTYJCHTOB IO TUCIUIUTHHE.



CocTaB 0a/111bHO-PEHTHHIOBOI OLIEHKHU CTY/IeHTOB 04HOI (hopMBbI 00yUeHH S

s ctyaeHToB o4HOW (popMbl OOy4YeHMsI 3HAHHUS MO OCBAMBAEMBIM KOMIETEHIUSM (OPMUPYIOTCS
HA JICKIMOHHBIX U MPAKTUYECKUX 3aHATHUAX, 4 TAK)KE B IIPOLIECCE CAMOCTOSTEIbHON OATOTOBKH.

B cooTBercTBHM C OaMIBHO-PEUTUHIOBON CHUCTEMOMW OIEHKH, MPUHATON B YHHUBEPCUTETE CTYICHTAM
HaYUCIISIOTCS 0aJuIbl IO CIEAYIOIMIMM BUAaM padoT:

. MakcuMansHOe
Ne koHTpOJIBHOI O1eHOYHOE CPEeNICTBO PE3YJIBTATOB MHIMKATOPOB JIOCTUKEHUS
. KOJINYECTBO
TOYKHU KOMIIETEHITHIA
OasoB
2 ceMecTp

KT 1 KomnokBuym 0

KT 1 Pacuerno-rpaduyeckas padbora 0

KT 2 Konnoksuym 0

KT 2 PacuetHo-rpaduyeckas pabora 0

KT 3 Komioksuym 0

KT 3 PacuerHo-rpaduyeckas pabora 0
CymMma 0a/1710B 110 HTOraM TeKyIero KOHTpoJIst 0
IlocenieHye JEKIIMOHHBIX 3aHATUI 20
[ocenienne MpakTUIECKUX/1a00PATOPHBIX 3aHATHHA 20
Pe3ynbraTuBHOCTH pabOTHI HA MPAKTHYECKUX/Ta00paTOPHBIX 3aHITUIX 30
Hroro 70

. O1neHO4HOE CPeCTBO MaxkcumanbHoe

Ne xoHTpOIBPHOU .

TOUKH PE3yIBTaTOB MHIMKATOPOB KonnyectBO | Kpurepuu onieHKM 3HaHUHN CTYAEHTOB

JOCTVMIKEHUN KOMIIETEHIINHI OaJuI0B
2 cemecTp

KT1 Komnoksuym 0

KT 1 Pacuerno-rpaduueckas padbora 0

KT2 Komnoksnym 0

KT?2 PacuerHo-rpaduyeckas padora 0

KT3 Komnoksuym 0

KT 3 Pacuerno-rpaduyeckas padbora 0

Kpurepun u mkaJjbl oleHUBAHHUSA Pe3yJIbTATOB 00yUeHHsI HA IPOMeKYTOUHON aTTecTAlNU

[Ipu mpoBeneHWHM WTOTOBOM arTecTamuu «3ader» («IuQQEepeHIIMPOBAHHBIA 3a4eT», «IK3aMEH))
MPENoIaBaTel0 C COIJIacusl CTYJEHTa pa3peliaeTcsl BBICTABIATh OLEHKU (COTIMYHO», «XOPOILOM,
«YIOBIIETBOPUTEIBLHO», «3a4eT») MO pe3yjibraTaM HaOpaHHBIX OaIOB B XOA€ TEKYIIEro KOHTPOJS
yCIEeBaeMOCTH B CEMECTpE IO BbIIIIE€ IPUBEICHHOMN IIKAJIE.

B cnyuae oTkaza — cTyaeHT cnaet 3aueT (auddepeHnnpoBaHHbIN 3a4eT, YK3aMEH) MO MPUBEIACHHBIM
BBIIIIE BOMpocaM M 3adaHusM. MToroBas ycmeBaemocTh (3auer, AuddepeHIIMpOBaHHBINA 3a4eT, dK3aMeH) He
MOXXET OIIEHHBAThCS HHUKE CYMMBI OalllloB, KOTOPYIO CTYAEHT Ha0pal MO UTOraM TeKymed u
MIPOMEKYTOUYHOHN yCIIEBAEMOCTH.

IIpu cpade (3adera, nuddepeHIUPOBAHHOTO 3aueTa, HK3aMeHa) K 3apa0OTaHHBIM B TEYECHHUE
ceMecTpa CTYyACHTOM Oamjnam mnpuOaBistoTcs Oaijibl, IMOJNy4YeHHble Ha (3auere, IudGdepeHIupOBaHHOM
3ayere, 9K3aMeHe) U cyMMa 0alllIoB IEPEeBOAMUTCS B OLICHKY.

Kpurtepun u mkaJjibl OLleHUBAHUS OTBETA Ha 3a4eTe

[To nucuunnube «J/luckpeTHass MaTeMaTHKa» K 3a4eTy JOMYCKAIOTCS CTYAEHTHI, BBIIOJHUBILINE U
C/IaBIIME NpaKTHYECKUue padOoThl MO AMCUUIUIMHE, UMEIOLINE €KEMECSIYHYI0 aTTeCTalMio U 0e3 NMpHBS3KE K
HaOpanHeiM Oaytam. CryneHtaMm, HaOpaBmmM Oosiee 65 OamioB, 3a4eT BBICTABISETCS IO pe3yJbraTam
TEKyLIed yCleBaeMOCTH, CTYAEHThl, He HalpaBmme 65 OaiioB, cHAlOT 3a4eT 10  BOIPOCAM,
npegycMoTpenHsiM  PITJI. MakcumanpHas cymma OajijloB MO IMPOMEXKYTOUHOM arTectauuu (3a4yery)
ycTaHaBiuBaeTcs B 15 Oanos

Bomnpoc 6mnera KommuectBo 6aiioB
Teoperuueckuii Borpoc Jo 5




3amaHus Ha IPOBEPKY YMEHUH o5

3agaHus Ha IPOBEPKY HABBIKOB 1o 5

Teopernueckuil BOIpoc

5 0aJuioB BBICTABISIETCS CTYACHTY, HOJHOCTHIO OCBOMBIIEMY MaTepuaj JUCLUIUIMHBI WIK Kypca B
COOTBETCTBMHM C Y4eOHOHl mporpamMmoi, BKIIOYas BOIPOCHI paccMaTpUBaeMbleé B PEKOMEHJIOBAHHOM
MPOTPaMMOM  TOTIOTHUTEIBHON CIPABOYHO-HOPMATUBHOW W HAyYHO-TEXHUYECKOW JUTEpaTyphl, CBOOOIHO
BJIQJICIOIEMY OCHOBHBIMH TMOHSATHUSMHM JUCHUIUIMHBL TpeOyercs TMOJHOE MOHMMAaHHE M YETKOCTb
W3JI0’KEHUSI OTBETOB 10 HK3aMEHALlMOHHOMY 3aJjaHuio (OWJIeTy) M JOMOJHUTENBbHBIM BOMPOCAM, 3a/aHHBIX
9K3aMEHATOpOM. JIOMOJIHUTENBHBIE BOMNPOCHI, Kak IPaBWJIO, JOJKHBI OTHOCHTBCS K MaTepuaiy
JUCHUIUIMHBL WIK Kypca, HE OTPaKEHHOMY B OCHOBHOM 3K3aMEHAIMOHHOM 3a/laHuu (OMiIeTe) U BBISBISAIOT
MIOJIHOTY 3HAHUM CTYIEHTa N0 JUCLIUILINHE.

4 Oamra 3acTyXMBAaeT CTYACHT, OTBETHBIIMN TIOJHOCTHIO H 0€3 OmuOOK Ha BOIMPOCHI
9K3aMEHALIMOHHOTO 3aJaHUs M IOKA3aBIIMN 3HAHUS OCHOBHBIX IOHATHH JUCIUIUIMHBI B COOTBETCTBHM C
00s13aTeIbHON MPOrpaMMOi Kypca M peKOMEHI0BAaHHOW OCHOBHOM JTIUTEpaTypoOH.

3 Oamma JaH HEJOCTAaTOYHO TOJHBIA M HEAOCTaTOYHO pa3BepHyThI oTBeT. Jlormka wu
MOCJIEZIOBATENBHOCTh M3JIOKEHHUS HUMEIOT HapylleHusa. JlomymieHsl OMmMOKM B PacKpbITUM IOHSATHH,
ynoTpebiaeHun TepMuHOB. CTyIeHT HE CIOCOOEH CaMOCTOSATENbHO BBIJIEIUTh CYIIECTBEHHBIE U
HECYILIECTBEHHbIE TMPU3HAKKM W TPUYUHHO-CIEACTBEHHBbIE CBsI3U. CTYyAEHT MOXET KOHKpPETH3HpOBaTh
0000IIeHHbIE 3HAaHUs, JIOKa3aB Ha @puUMepax MX OCHOBHBbIE TIOJOXEHUS TOJBKO C  TOMOIIBIO
npenogasarens. PedeBoe oopmiieHrne TpeOyeT monpaBoK, KOPPEKIIHH.

2 Gamia JaH HETOJIHBIA OTBET, MPEICTAaBJIAIONINI co00i pa3po3HEHHbIE 3HAHUSA 10 TEME BOIpOca C
CYLIECTBEHHBIMU  oOlIMOKaMu B  omnpeneneHusx. IlpucyTctByror ¢QparMeHTapHOCTb, HEJIOTUYHOCTh
nznoxeHus. CTyIEHT HE OCO3HAeT CBA3b JAHHOIO IOHATHSA, TEOPUH, SBICHHUS C JAPYITMMU OOBEKTaMHU
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpPETHU3AIMsI M JI0KA3aTEIbHOCTh H3JI0KEHUs. Peub HerpamoTHas.
JlonoyIHUTENBHBIE U YTOUHSIOIIKE BOIPOCH! MIPENOAABATENS HE NIPUBOJAT K KOPPEKLUU OTBETAa CTYICHTA HE
TOJIKO Ha MTOCTABJIEHHBI BOIPOC, HO U HA JAPYTUE BOIPOCHI JUCIUIIINHBI.

1 Gamn JaH HEMOJHBIM OTBET, MPEACTABIAIOUNN COO0I pa3po3HEHHbIE 3HAHMSA MO TEME BOIpoca C
CYLIECTBEHHbIMU  olIMOKaMu B  omnpeneneHusix. IlpucyrctByror  ¢QparMeHTapHOCTb, HEJIOTUYHOCTh
n3noxeHus. CTyJEHT HEe OCO3HAeT CBA3b JAHHOIO IOHATHUSA, TEOPUH, SBICHHUS C JAPYIMMU OOBEKTaMuU
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpPETHU3AIMsI M JI0KA3aTEIbHOCTh H3JI0KEHUs. Peub HerpamoTHas.
JlonosIHUTENBHBIE U YTOUHSIOIINE BOIPOCH! MIPENOAABATENS HE NPUBOJAT K KOPPEKLUU OTBETAa CTYICHTA HE
TOJIKO Ha ITOCTABJIEHHBIA BOIPOC, HO U HA JAPYTUE BOMPOCHI JUCIUIIINHBI.

0 6anioB - Mpy MOJTHOM OTCYTCTBUM OTBETA, MMEIOLIETO OTHOIIEHHE K BOIIPOCY.

3aaHusl Ha IPOBEPKY YMEHUH U HaBBIKOB

5 OGannoB 3anaHus BBINOJHEHbI B O0O3HAUYEHHBIM IpenoAaBaTeleM CpOK, MHUCbMEHHBIM OT4eT 0e3
3aMedaHuil. PaGoTa BbINOJIHEHA B MOJIHOM 00BbeMe C COOII0IeHUEM HEOOX0IMMOM TIOCIIE0BATEBHOCTH.

4 Oanna 3agaHus BBIIOJHEHBI B O0O3HAUYEHHBIN IMpENojaBaTeleM CpOK, HMUCBMEHHBIM OTYET ¢
HEeOOJIBIIMMH HEI0UETaMH.

2 OamwioB 3amaHus BBINOJHEHBI C 3aJep)KKOW, TUCBMEHHBIM OT4YeT ¢ Hemodyeramu. Pabota
BBINOJIHEHA HE TOJIHOCTBIO, HO OOBEM BBINOJIHEHHON YacTH TaKOB, YTO MO3BOJIAET MOJYYUTh MPaBHIIbHbIE
PE3YyJIBTAThI U BHIBOJIBI.

1 OannoB 3ajaHusi BBINOJHEHBI YaCTUYHO, C OOJBIIMM KOJWYECTBOM BBIYMCIMTENIBHBIX OIIMOOK,
00BEM BBIIIOJIHEHHOW YacTH pabOThl HE MO3BOJISIET CAENATh IPABUIIBHBIX BBIBOJIOB.

0 OGamnoB 3anaHus BBINOJHEHBI, MUCBMEHHBIH OTYET HE MpPEACTaBIECH WM paboTa BBINOJIHEHA HE
MIOJIHOCTBIO, U 00BEM BBIIIOJHEHHON 4acTH pabOThI HE MO3BOJIAET C/AEIaTh IPABUIIBHBIX BHIBO/IOB.

7.3. HpI/IMepHLIe OICHOYHBIC MaTepuajabl I TEKYHIEro KOHTPOJIA YCIEBAEMOCTH H IPOMEKY-
TOYHOM ATTECTAIIUH [0 HTOraM OCBOEHHUS AU CIHILIMHBI «I[I/ICerTHaH MaTeMaTHuKa»

Bomnpocsr st cobecenoBanust Beenenne. OCHOBBI CHCTEMHOTO aHAIIN3A.

1. Kak Ha3bpIBaeTCsl COBOKYIHOCTb 3JIEMEHTOB (MpeIMETOB JIO00M MPUPOAbI), HAXOAALIMXCS B
OTHOILIEHUSX U CBA3SX APYT C APYyrom?

2. K KakuM CUMBOJINYECKUM MOJEISIM OTHOCSTCS MaTeMaTHYECKUE MOIEIN?

3. Yto moHuUMaeTcs MoJ METOAOM PELICHHUsS] MaTEMaTUYECKOM 3aaaun’?



4. Kak HazpIiBaeTcsi croco0 BBIPAKEHUS MPEANOUYTEHHUS MyTeM MPEACTABICHHs SJIEMEHTOB B BHJIE
IIOCJICIOBATCIIBHOCTU B COOTBECTCTBUH C B03paCTaHI/IeM NN y6I>IBaHI/IeM nux Hpe)lHO‘-ITI/ITeJ'IBHOCTI/I?

5. Cucremublii aHanu3 (MOHSATUE, TPUMEHEHNUE)

6. MeToabl CHCTEMHOI'O aHaJIN3a.

Bompocs! k komwmokBuymy Nel (1 cemectp)

e A e

9.
10.
HPOCTPAHCTB.

11.
12.
13.
14.
15.
16.
17.
18.

Martpuisl 1 UX BUJIBIL.

JInneiHbIe ollepaluy HaJl MaTpULAMHU.

YMHOKEHUE MATPHUIL.

Boruncnenue onpenenurenei 2 nopsaka.

Boruncnenue onpenenureneit 3 nmopsaka.

CBolicTBa ONpeenuTeneH.

Pemenune cucrem nuHelHbIX ypaBHeHU# o popmynam Kpamepa.

Pemenue cucreM JIMHENHBIX YpaBHEHUN MeTonoM [ aycca.

N-MEpHBIE BEKTOPHL. JIMHENHbIE Onlepalliy HAal N-MEPHBIMU BEKTOPAMH U UX CBOWCTBA.
[TonsiTe JIMHEHHOrO BEKTOPHOIO MPOCTpaHCTBA. [Ipumepsl JMHEMHBIX BEKTOPHBIX

JIuHeliHas 3aBUCUMOCTbH BEKTOPOB.
basuc u pazmMepHOCTb JTMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA.
CkansipHO€ TPOU3BEIEHUE N-MEPHBIX BEKTOPOB, €TI0 CBOWCTBA M IKOHOMUYECKHM CMBICII.
EBxinnoBo npoctpancTBo. Hopma (1yinHa) BeKTOpa U ee CBOWCTBA.
OproroHansHOCTh BeKTOpOB B EBKiIMoBoM npoctpancTBe. OpTOHOPMHUPOBAHHBIN Ga3uc.
Jlunelinplie oneparopsl (npeodpa3oBanus). [Ipumeps! TUHEHHBIX ONIEPATOPOB.
Anre0Opa JTMHEHHBIX ONIEPATOPOB.
CoOcTBeHHBIE  BEKTOpPHI M COOCTBEHHBIE  YHWCJIAa  JIMHEHHOTO  OIleparopa.

XapaKTepI/ICTI/I‘leCKOC YpaBHCHHUC.

Bompocsl k komokBuymy Ne2 (1 cemectp)

Nk W=

8.
ypaBHEHUEM.
9.
10.
1.
12.
BEKTODY.
13.
14.
15.
16.
17.

l.
ypaBHEHUSIMHU.

2.

3.

4.

VYpaBHeHue TuHUN Ha II0CKOCTH. COCTaBI€HHE YPaBHEHUS JIMHUH.
OTbICKaHHUE TOUYKH NEPECEUECHUS JTMHUU.
VYpaBHEHUE NPSAMOI ¢ YTI0BBIM KO3 UITUEHTOM.
VYpaBHeHUE MydKa MPSIMBIX.
YpaBHeHUE NpaMoil, TpoxXoAsieh yepe3 2 TaHHbIE TOUKH.
YpaBHeHUE NPAMON «B OTPE3Kax» Ha OCAX KOOPIUHAT.
OO6miee ypaBHEHHE MIPSIMOIA.
OTpICKaHWEe KOOpAWHAT JIFOOOW TOYKH, NPUHAJICKAIICH TNPSIMOM, 3aJaHHON OOIIHMM

HaxoxeHnue yriia Mexay NpsiMbIMU.

VYcnoBus napayuieaIbHOCTH U MEPIEHANKYIIIPHOCTH MPSIMBIX.

HaxoxeHne pacCTosiHUS OT TOYKH 10 IPSIMOM.

VYpaBHEHHE IUIOCKOCTH, NMPOXOIALICH Yepe3 NAaHHYI TOYKY MEPHEHIUKYISIPHO IaHHOMY

OOriee ypaBHEHHUE IIIOCKOCTH.
YpaBHEHHE MJIOCKOCTH «B OTPE3Kax» Ha OCSX KOOPAWHAT.
HaxoxneHue yria Mex.Iy IIOCKOCTSMHU.
VYcnoBus napanieabHOCTH U NEPIEHANKYIIIPHOCTH TIOCKOCTEH.
HaxoxneHne paccTOSHUS OT TOYKH JI0 TUIOCKOCTH.

Bomnpocs! k kookBuymy Ne3 (1 cemectp)

OTpIcKaHWe KOOpPAMHAT JIFOOOH TOYKH, MPUHAIJICKANIEH TUIOCKOCTH, 33JaHHON OOIUMU
OO1m1ee ypaBHEHHE IPSMOM B TPOCTPAHCTBE.

Kanonuueckue ypaBHeHUs NPSMOM B IPOCTPAHCTBE.
Haxosienue yriia Mexxay npssMbIMU, 3aIaHHBIMA KAHOHUYECKUMU YPaBHEHUSIMU.



5. Ycnopus MNapajuICJIbBHOCTH U TNCPIICHAUKYIAPHOCTHU IHPAMBIX B HPOCTPAHCTBE, 3addaHHBIX
KaHOHWYCCKMMU YPaBHCHUSAMMU.

6. Oynkuus. [Ipenen GyHKIMM U €ro BHIYUCICHUE.

7. [IepBeIil 1 BTOPOM 3aMedaTeIbHbIE IIPEIEIBI.

8. HenpepbIBHOCTh ()YHKLIMU B TOUKE U Ha OTPE3KE.

0. [TpousBognas pyukiuu. uddepenunpyemMocts QyHKITHIA.
10. Tabsnua OCHOBHBIX IPOU3BOIHBIX.

1. [TpousBoaHas CJIOKHOM (HYHKIIHH.

12. IIpousBoHas 0OpaTHOM GYHKLIUU.

13. [Tpou3BoaHBIE BBICIINX MOPSIAKOB.

14. HuddepenupoBanre HeIBHBIX (QYHKIUH.

15. ['eomeTprueckuii CMBICIT TPOU3BOJIHOM.

16. [onsarue nuddepenumana.

17. [Tpumenenue nuddepennnana GyHKIUN K MPUOITMKEHHBIM BBIYUCICHUSM.
18. ITpaBuio Jlonurtans npyu BEIYUCIEHUH NPEIEIIOB.

19. OKcTpeMyMbl (QyHKIUU.

Bompocs! k komumokBuymy Nel (2 cemectp)

1. IIpeamer u Meroasl TEOpUM BepOATHOCTEH. MceTOpHs BO3HUKHOBEHMSI TEOPHH
BEPOSATHOCTEH.

2. Komb6unaropuxka. IIpaBuio cioxenust 1 ymHokeHusi. OCHOBHas (popmysia KOMOMHATOPUKU

3. [lepecTaHOBKU M3 «ID» - 3IEMEHTOB. Pa3menieHust u3 «m» - 3JIEMEHTOB 1o «k». CoueTaHus
U3 «ID» - DJIEMEHTOB TIO «K».

4. CoObITHS ¥ MX KJIaCCH(PUKALIHS.

5. Anrebpa coObITHIA.

6. [IpocTpaHCTBO AIIeMEHTAPHBIX COOBITHIA.

7. Kinaccuueckoe onpenenenue BeposiTHocTH. CBONWCTBA BEPOSTHOCTEH.

8. YactocTh coObITHS. CTATUCTHUECKOE M TE€OMETPUUECKOE OMPEIETICHHS BEPOSTHOCTH.

9. BeposaTHOCTb HACTYIUIEHHSI CyMMBI 2-X COBMECTUMBIX COOBITHIA.

10. BeposaTHOCTh CyMMBI 2-X HECOBMECTUMBIX COOBITHI.

I1. BeposTHOCTh HACTYIUICHHUS XOTS OBbI OJTHOTO M3 HECKOJIBKUX HE3aBHCH "MBIX COOBITHH.

12. BeposTHOCTE TTpOM3BECHUS 2-X 3aBUCUMBIX COOBITHIA.

13. BeposTHOCTD Tpou3BeNeHUs 2-X HE3aBUCUMBIX COOBITHIA.

14. ®dopmyJia MOJHOU BEPOATHOCTH.

15. IToBTOpHBIE HEe3aBUCUMBIE ucnbITaHusA. @opmyiisl bepryinu u [lyacco—Ha.

16. JlokanwHas Teopema Jlamnaca. CBoricTBa pyHKIIMU y = (p{X)

17. WNurerpansHas Teopema Jlamnaca. CroiictBa GpyHkmmuu Y = @ (x).

18. HawuBeposiTHeliee YuCio HACTYIUICHHH COOBITHS B CEPHH HE3a "BUCHUMBIX UCTIBITAHHM.

19. TabnuuHblil cioco0 3aJaHus AUCKPETHON U HENPEPHIBHOM CIlydail "HBIX BEJIMYMH.

20. I'padmueckmii criocoO 3a1aHus HEMPEPHIBHOW M AUCKPETHON CITyYall "HBIX BEJIMYHMH.

21. WNuTerpanbHas QyHKIHS pacpeaeTICHHsI.

22. Juddepentmanbaas GyHKIUS pacpeieiieHus] u €€ CBOMCTBA.

Bompocs! k komumokBuymy Ne2 (2 cemecTp)

MaremMatrnyeckoe 0XKUJAAHUE CIIy4ailHOW BEJIMYMHBI U €r0 CBOMCTBA.
Jucnepcust CiiydyaliHOM BEIMYMHBI U €€ CBOWCTBA.
I'eomeTpuueckoe pacnpeneneHue.
PaBHOMEpHOE pacripeneneHue.
bunomuanbHOE pacnpeneneHue.
Pacnpenenenue Ilyaccona.
HopmanbHblil 3aK0H pacnpeneaeHus.
8. BeposTHOCTS IONAgaHus HOPMAJIbHO PACHPEICIICHHOM CIy "4allHOM BEIWYHMHBI B
3a/IaHHBIN UHTEPBAI.
9. [IpaBui o Tpex curm.

Nk =



10. ITonsaTHE 0 3aKOHE OOJBIINX YKUCEIL.

1. lenTpanbHasgs 1npenensHass Teopema JIAmyHOBa Uil OJMHAKOBO PacHpeleICHHBIX
cllaraeMbIX U B o01ieM ciyyae. [[pumeHeHne HeHTpaabHOM pe—enbHOoM TeopeMsl JIsmyHoBa.

12. 3agaun MaTeMaTHYeCKOW CTATUCTHKU. [ eHepanbHasi COBOKYITHOCTh M BBIOOpKa.

13. Crartuctuueckuil ps.

14. I'enepanbHas u BbIOOpOYHAs cpeHssl. [ eHepanbHas ¥ BBIOOpOYHAs JUCHEPCUsl.

15. CraTucTuyeckue OLCHKHU.

16. OreHka TeHepalIbHOM CpeHEl 10 BEIOOPOYHOM CpeTHEH.

17. OreHka reHepaibHONW AUCHIEPCUH 110 UCTIPABICHHOMN BHIOOPOUHOIA.

18. JoBeputenpHbie HHTEPBaAIbl. TOYHOCTD OlleHKH. HanexHOCTB.

19. O06paboTka pe3ynbTaToB HAOIIOJCHUIA 110 METOAY HAUMEHBIIIUX KBaJIpa "TOB.

20. CraTucTuyeckue runoTe3bl.

21. Cratuctuueckass mnpoBepka rumore3. OmuOKM MEpBOro M BTOPOro poja. YPpPOBEHb
3HAYUMOCTH U MOIIIHOCTb KPUTEPHUS.

22. Kputnueckas obmacts. O01acTh NPUHATHS THUIIOTE3HI.

23. [TonsTHE O KpUTEPUAX COIIACHS.

24. Xu-kBagpar kputepuii [lupcona. [IpoBepka THIOTE3bl O COOTBETCTBHHM HAOIIOJAEMBIX
3HAQYEHUM MPEATNOIAraeMOMY PACTIPEACIICHUIO BEPOSTHO "CTEH (IMCKPETHOMY WJIM HETIPEPHIBHOMY ).

25. CpaBHeHHE apaMETPOB JBYX HOPMAJIBbHBIX PACIPEICICHUMN.

26. @OyHKIMOHANbHAS, CTATUCTUYECKAsI U KOPPESLMOHHAS 3aBUCUMOCTH.

27. YpaBHEHUS perpeccuu, KOppensiiiMoHHas Tabnuua. [ pynmnoBbie cpeaHue.

Bomnpocs! k komnokBuymy Ne3 (2 cemectp)

OcHOBHBIE 3371a4l TEOPHH KOPPEISALUU: OlpeiesieHne (pOpMBI U OLIEHKA
JIuneiHas napHasi perpeccusi.
Omnpernenenne napaMeTpoB MPSIMbIX PErpeccuil METOJ0M HaMMEHBIINX KBaJpaToB.
Bri6opouHast koBapuanusi.
®opmyiibl pacueTa KO3(pGHUIMEHTOB PErPECCUU.
Bri6opounbiii K03 PHUIMEHT KOPPETSAIHH, €0 CBOWCTBA M OIICHKA JOCTO "BEPHOCTH.
PanroBas xoppensus
Bri6opouHoe ypaBHEHHE perpeccuu.

OTbICKaHME MapaMeTpOB BHIOOPOYHOIO YpaBHEHMs JIMHEHHON perpeccuu 1o He
CTPYIIIHPOBAHHBIM JAHHBIM.

PN R W=
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10. OTpickaHMe TMapaMeTpPoOB BBHIOOPOYHOIO YpaBHEHUS PETPECCHH MO Crpyn HHPOBaHHBIM
JTAHHBIM.

1. MHoKecTBEeHHasl TMHEHHAs] PETPECCHS.

12. [lonsiTue 3KOHOMHKO-MaTeMaTH4YecKoil  mojenu. OCHOBHBIE THUIBI  HKOHOMHUKO-
MaTEeMaTUYECKUX MOJIETIEH.

13. OcHoBHas 3ajaya JMHEHHOro IporpaMMupoBaHusi. JlOIyCTUMbIE U ONTHUMAJIBHOE PEIKHE
3a/1a4y JTMHEHHOr0 NpOrpaMMHUPOBAHUSI.

14. I'paduyecknii MeTo pemeHus 3aaqu JHHEWHOTO MPOrPaMMHUPOBAHHUSL.

15. Unes cummiexkc-merona. CtannapTHas, KaHOHUYECKas U o0mias gopma 3aJaHUsl CUCTEMBI
OTpaHUYCHMM 3a7a4M JIMHEHHOTO IIPOrPaMMUPOBAHHUS.

16. [Iepexon OT CTaHAAPTHOrO 33a/1aHUSI CUCTEMbI OTPAHUYEHUU K KAHOHUYECKOMY.

17. CocraBnenne cumrIniekc-Tadaumbt Nel.

18. AnropuTM mepexoaa ot cuMruiekc-ta0auiel Nel k cumruiekc-tadmure Ne2.

19. Kpurepun onTuManbHOCTH A7 33124 IMHEWHOTO MPOrpaMMUPOBAaHMS HAa max ¥ min.

20. [ToHsiTHE OPUEHTUPOBAHHOTO U HEOPUEHTUPOBAHHOTO TpadoB.

21. CoiicTBa BepumH u pedep rpada. Teopema o cymme cTeneHeld BepiuH rpada.

22. [Tonstue nmonHoro rpada. JomonHnenue rpada. [Ipumep moctpoeHus 1omojHeHus rpada.

23. [Tytn u muknel rpada. HeoOxoaumoe U AOCTaTOYHOE YCIOBUE TOTO, YTO rpad SBISETCS
IPOCTHIM IIUKJIOM.

24. Marpuua cmexxnoctu rpada. [Ipumep nocrpoenusi.

25. Marpuna nnnuaeHTHocTH rpada. [Ipumep nmoctpoeHwus.

26. [Tonsitue nepesa. IlokpeiBatomiee nepeBo. HeoOxonumble W A0OCTaTOYHBIE YCIOBUS TOTO,



41O Tpad ABISAETCS JEPEBOM.
27. 3agadya KOMMHUBOSIKEpPA.

[TpumepHoe comepkanue KOHTPOIbHOU Touku (PI'P)

Pacuerno-rpaduyeckas padora Ne 1

«Martpuupl. Onpenenutenu. CUCTEMbI TUHEHHBIX YPaBHEHUI

3ananue 1. BeruuciauTh onpenennTens:

3aganue 2. YMHOXHUTb MaTpPULIbL:

3amanue 3. Pemuth cuctemy metonom [Maycca, Kpamepa u MaTpudHbIM METOIOM.

PacuerHo-rpaduueckas padorta Ne 2
«AHaIUTHYECKAS] TEOMETPHSI»

3ananue 1. [lansl xoopaumHaTel BepuinH TpeyroiapHuka ABC: toukm A(-12;-3), B(12;-10), C(-

6;14). Tpebyercs:

1) BbIUMCIUTH AUHY cTopoHbl BC;

2) coctaBUTh ypaBHeHue TuHUK BC;

3) cocTaBUTh YpaBHEHUE BBICOTHI, TPOBEICHHON U3 BEPILUHBI A;

4) BBIYMCIIUTD JAJIUHY BBICOTHI, IPOBEJECHHON U3 BEPUIMHBI A;

5) HallTH TOUKY MEepecevyeHuss MeIUaH;

6) BBIUNCIUTH BHYTPEHHUI yroJl TP BepIIMHE B;

7) HaAWUTH KOOpAUHATBI TOYKU M, pacmojoKeHHOW CHMMETPUYHO TOYKE A OTHOCUTEIIBHO
npsimoit BC.

3aganue 2. IlpuBecTH K KaHOHMYECKOMY BHIY ypaBHeHHE 2x2+6x+4y2+8y-3=0, mocTpouTh
JVHHUIO.

PacuetHo-rpaduueckas padora Ne 4
«AuddepennmansHoe ucurcaenne GyHKIMA OTHOW MEPEMEHHOW

Bapmuanr 1
1. Haiitu npousBoHyt0 (pyHKITHIA:
2. Beruucnauts npenenst 1o npasuity Jlonurans:

Pacuerno-rpadudeckas padora Ne 1/2

1. CKOJNBKUMH crIoco0aMH U3 KOJOABI B 52 KapThl MOXKHO BBIHYTH 10 Kapt?

2. Ha copTupoBoYHOIl CTaHIIMM CTOUT IpylNa W3 MSITH BaroHOB NATH HazHadeHWH. CKOJBKO
BO3MO>KHOCTEH CYILIECTBYET Pa3MECTUTD 10 ITUM Ha3HAUEHUSIM BaroHbl?

3. B ypue 7 Oenpix m 5 kpacHbBIX mIapoB. KakoBa BEpOSTHOCTh TOTO, YTO CPEAHM HayAady
BBIHYTHIX 6 1IapoB OyzeT 4 OembIX U 2 KPacHBIX?

4. Tpu cTpenka crenanu Mo OJHOMY BBICTpeNly B MuUlleHb. KakoBa BEpOSTHOCTH TOTO, YTO B

MUIIEHb TOMAaJd POBHO JABE Iy, €CJIIM BEPOATHOCTH MOMAJaHMS KAXKIbIM CTPEIKOM COOTBETCTBEHHO
pasna 0,5; 0,7; 0,87

3amanue Ne5

ITo naHHBIM BBIOOPKHU:

40.2 31.8 31.2 29.1 257 37.5 49.1 289 36.7 30.6 44.1 31.1 449 40.0 31.0 509 41.3
46.0 33.8 28.0 30.9 34.5 48.8 32.3 40.9 35.8 43.8 28.1 27.0 33.0 29.8 28.5 28.8 33.4 32.5 46.6
394 38.6 41.6 41.4 36.1 31.8 47.6 34.0 28.2 282 42.1 39.2 42.0 24.0 24.2 28.1 48.4 37.7 36.4
38.9 35.3 38.9 44.1 453 289 264 46.4 354 36.6 36.6 29.3 33.7 25.0 33.3 28.0 46.2 28.0 41.7
31.3 24.1 26.7 31.0 33.3 30.8 32.2 29.3 36.2 45.8 26.6 452 49.9 33.6 46.1 478 41.6 246 47.4



25.7 31.2 38.2 42.5 40.3 26.6 39.8

a) MOCTPOUTH CTATUCTHYCCKHUI PSIJl pacIpe/ieICHus;
0) n300pa3uTh FUCTOTPAMMY;

B) BBIYHCIIUTH BEIOOPOUHOE CpPE/IHEE;

r) BBIYHCIIUTH BHIOOPOYHYIO TUCIICPCHIO.

ITo naHHBIM BBIOOPKH:
1) CocTaBuTh MHTEPBAJIbHBIM BapUALIMOHHBIN Psi/I, TOCTPOUTH MOJIUTOH U THCTOTPaMMY;

-0,4 1,0 -0,9 -
1,4 0,1 0,9 2,2 2,1 2,8 3,1 3,6 0,3 5,1 1,7 6,8

0,9

-2,0 0,6 -1,1 -
0,2 1,1 0,0 1,8 2,3 2,0 1,4 3,2 3,2 6,9 5,2 7,5

3,7

2) Haiitu monmy u wmemuaHy. PaccuumrtaTh IUCHEPCHUIO, CpelAHEE KBAaApPaTHUECKOE OTKIOHEHUE,
K03 (HUIIMEHTHI BapHaliN, aCHMMETPHH U dKciiecc. CenaTh BEIBOIBI.

PacuerHo-rpaduueckas padora Ne 2/2

3ananue Nel

Jlana o01mas 3aada JMHEWHOTO ITPOTPAMMUPOBAHHSL.

1. TlocTpouTh Ha IUIOCKOCTH OONACTh JOMYCTUMBIX PpEIIEHHH 3ajjaud M TeOMETPUYECKH HaWTH
MaKCUMYM WJIK MUHUMYM (DYHKITHH TEITH.

2. CoctaBuTh M-3a1auy U peniuTh €e.

3. CocTaBuTh IBOMCTBEHHYIO 337a4y JMHEHHOIO MPOrpaMMHUPOBaHUS.

Pacuetrno-rpaduueckas padora Ne 3/2

3ananue Ne 1

JlaliTe TEOMETPHUYECKYIO MHTEPIPETALMIO PEHICHUS WIPbl JUIs JBYX HrpokoB. Jlisi MpoBepku
TCOMETPUYCCKOTO PEHICHHSI TMPOBEAUTE AaHAIMTUYECKOE pEIICHHE W CPaBHUTE €ro ¢ pe3ylIbTaTaMu,
MOJTYYCHHBIMU TEOMETPUYECKAM CIIOCOOOM pPEIICHHS.

3amanue Ne 2

PykoBonuTenb arpoKOMIIIEKCA C LENbI0 YBEIWYEHUs] NMPUObUIM 3a CUET IMOBBIIIEHUS YPOXKANMHOCTH
KyJbTYyp TPHHSUI pelIeHUEe BIOXKUTh CBOOOJHBIE CpEACTBA B Pa3BUTHE JIBYX HOBBIX TEXHOJOTHA
00paboTtku mouBel (Al, A2). IToCKONBKY 3TH TEXHOJOTMH WHHOBAIIMOHHBIE W HE OBLIM ONMpPOOOBaHBI B
YCIIOBUSIX PErHOHAa, TO WX BHEApPEHHE B OOMIMI IIUKI TEXHOJOTMYECKOTO Ipoliecca 3aBUCUT OT JBYX
cocrossHuil (C1, C2). CoOTBETCTBEHHO, CpelHsAs MPHObUIb pealu3allid ypokas B 3aBUCUMOCTH OT
TEXHOJIOTHYECKHUX XapaKTEPUCTHK MpecTaBiIeHa B Ta0. (y.1.€./11)

Cl1 C2
Texnomorust A1 8 2
Texnomorus A2 5 3

Haiit onTHManbHyIO CTpAaTeTHIO MPUMEHEHHs TEXHOJIOTHH C IIETBI0 00ECICUCHUS! MaKCUMAalbHOU
IpUOBLUIH.

Kakue cymiecTByrOT criocoObl BHIYUCICHUS! PaHTa MaTPHUIIBI

Kakwue cymiecTByoT BUBI U METO/IbI PEIICHUSI CUCTEM JIMHEHHBIX YpaBHEHHI.
Metonst pemenust CJIY: 0cOOCHHOCTH, TOCTOMHCTBA M HEJJOCTATKH

B uem 3akmtouaercs rpadguueckuii meron pemeHust CJIY

DneMeHTapHbIe M OCHOBHBIC AJIEMEHTapHbIC (PYHKITUH.

Anrebpandeckuie U TpPaHCICHICHTHbIC (PYHKIIHH.

YucnoBbie MOCIEI0BATEIBHOCTH, UX CXOJAUMOCTb.

HenpepbiBHOCTH (DyHKIIUU B TOUKE U HA UHTEPBAJIC.

Omnpexnenenue Mpou3BOAHON QYHKINHU, €€ PUINIECCKUIA U TECOMETPUIECKUN CMBICITBI.



B uem 3akirouaercs IpUHIUIT ONTUMATIBHOCTU B IUIAHUPOBAHUU U YIIPABICHUU?

B 1eM cocTouT COOTHOIIEHNE «ONTUMATBHOCTh-PUCK»?

Kaxkue sTanbl 3KOHOMHKO-MaTEMaTHYECKOTO MOJICIMPOBAHUS Bbl 3HAaeTE?

Knaccudukanmst 53KOHOMHUKO-MaTEMaTHIECKUX METOJIOB U MOJICIICH.

XapakTep 1eneBoil GyHKIMU U orpaHndeHuit B 3agaue JII1?

Bunpl orpanndenwnii B 3amgaue JII1?

Kakas mepemenHas HasbiBaeTcs "uckyccTBeHHOW"? Kak oHa BBOAMUTCS B IENEBYIO (DYHKIIMIO U CH-
CTEMY OTrpaHUYeHUN?

B uyem 3akmiouaercs CymHOCTh JBOWCTBeHHOocTH B 3ajmade JIII?  Ee »koHomuueckas
UHTEepIpeTanus’?

B ueM cocTOUT CyIIHOCTh ABOMCTBEHHOTO CUMILIEKC-METo1a?

JlaiiTe onpeaeneHne NOHATHIO KKPUTUYECKUH Ty Th».

Ha3oBute BpeMeHHbIE apaMeTpbl CETEBOM MOJIETH, AANTE UM OIpEAETIECHUS.

UTo npuHATO MOHUMATh 10T CBOOOHBIM U MOJHBIM PE3EPBOM BpEMEHHU padOThHI?

Ha3oBute kpuTepun onTUMH3aLUN CETEBOM MOJEIH.

Kaxkue neiicTBus Hal TUCKPETHBIMH CITYyYalHBIMU BETUYMHAMH MOYKHO MTPOU3BOAUTH?

Uro Takoe cpenHee apupMeTndeckoe B3BEUICHHOE TUCKPETHOM CIydaiiHOM BETUYHHBI?

Yro Takoe MaTeMaTHUECKOEe 0’KUJAHUE TUCKPETHON CIy4yailHON BETHYUHBI?

Urto Takoe MoJa CiryyaliHOM BEIUYUHBI X7

[ToHsiTHE UTpPBI C CEMTOBOM TOUKOW. Penienne 3a1aum TeOprM Urp B YACTHBIX CTPATETHUSX.

Teopema ¢on HelimaHa o cyliecTBOBaHUH CEJIOBOM TOYKH B CMEIIAHHOM PACHIUPEHUH UTPHI.

1. Matpuiisl 1 UX BUABIL.

2. Omnpenenutenu 2 U 3 TOPSAIKOB M MX BBIYUCICHHE PA3JIOKCHHEM IO 3JIEMEHTaM CTPOKHU
WK CTOJIONA.

3. Brruucnenune onpenenureneit 3 nopsaka no npasuiry Capproca.

4. CaolicTBa onpeeauTesei.

S. JIunenHple onepanuy HaJl MaTpULAMHU.

6. YMHOXEHUE MaTpHuil.

7. OOpatnast wmarpuma. AJTOPUTM TIONY4E€HUS OOpaTHOM MAaTpUIbI C  TOMOIIBIO
anredpanvecKkux JOMOTHEHH.

8. HaxoxneHnrue o0paTHON MaTpHULbI C IOMOILBIO 3JIEMEHTAPHBIX NPeoOpa3oBaHUM.

0. PaHr MaTpuilsl ¥ ero BbIYKCICHHE METOJIOM OKANMIISIOIINX MHHOPOB.

10. PaHT MaTpuIlBl U €ro BBEIUKCICHHUE C TIOMOIIBIO JIEMEHTAPHBIX MTPEOOpa30OBaHUM.

1. Pemenune cucrem nmuHelHbBIX ypaBHeHUH 1Mo Gopmyiam Kpamepa.

12. Pemenne cuctem InMHEWHBIX ypaBHeHHM wMetogoMm laycca (ciayuyall €IMHCTBEHHOIO
peIIeHNUs ).

13. Pemenue cucremM JMHEWHBIX ypaBHEHHH MeronoM laycca (ciayuyall OECKOHEYHOIO
MHO>KECTBA PEIICHUN ).

14. Pemienue cucteM JIMHEWHBIX ypaBHEHUM MeTonoM [aycca (ciaydail mycTOro MHOXECTBA
pEIIICHUI).

15. MartpuuHbiii cIOcO0 pelieHus CHCTEM JIMHEWHBIX YpaBHEHUI.

16. M-MEpHbIE BEKTOPHI. JIMHEHHbIE onepanuy HajJ N-MEPHBIMH BEKTOPAMHU U UX CBOMCTBA.

17. ITonsTue JIMHEHHOTO BEKTOPHOTO MpOCTpaHCTBA. [IpuMepsl JIMHEWHBIX BEKTOPHBIX
IPOCTPAHCTB.

18. JIuneitHas 3aBUCHMOCTBb BEKTOPOB.

19. bazuc u pazmMepHOCTb JTMHEHHOTO BEKTOPHOT'O MPOCTPAHCTRBA.

20. CkansipHO€ ITPOU3BEIEHUE N-MEPHBIX BEKTOPOB, €70 CBOWCTBA M IKOHOMUYECKHM CMBICII.

21. EBknumoBo mpoctpancTBo. HopMa (myiiHa) BEKTOpa M €€ CBOMCTRA.

22. OproroHanbHOCTh BEeKTOpOB B EBKIMmoBOM mpocTpancTBe. OpTOHOPMHUPOBAHHBIN Oa3ucC.

23. Jluneitapie onepaTopsl (peodpazoBanus). [IpuMepbl TUHEHHBIX ONIEPATOPOB.

24. AnreOpa TUHEHHBIX ONEPATOPOB.

25. CoOcTBeHHBIE BEKTOpPHI U  COOCTBEHHBIE 4YHWCIAa JIMHEHHOTO  orepaTopa.

XapaKTepUCTUUECKOE YPaBHEHUE.
26. OpTOroHaj bHbBIE MATPHUIIBI.
27. YpaBHEHUE JIMHUU Ha TUIOCKOCTH. COCTaBIEHUE YPAaBHEHUS JTMHUM.



28. OTbICKaHHME TOYKHU MEPECEUCHUS JTUHUU.

29.
30.
31.
32.

VYpaBHEeHUE NPSAMON € YTI0BBIM KO3 (HUIIUEHTOM.
YpaBHEHUE ITyyKa MPSMBIX.

YpaBHeHUE NpAMO, TPOXOAAIIEN Yyepe3 2 TaHHbIE TOUKHU.
VYpaBHEHHE NPSIMON «B OTPE3KAX» HA OCSIX KOOpAUHAT.

33. O6miee ypaBHEHHE MIPSMONA.
34. OrtbpickaHue KOOpPAMHAT JIOOOW TOYKM, TWpUHAANIEKANIEH MpsIMOW, 3aJaHHOW OOUIMM

YPaBHEHHUEM.
35.
36.
37.
38.

BEKTOPY.
39.
40.
41.
42.
43.
44.

YPaBHEHUSIMHU.
45.
46.
47.
48.

HaxoxeHue yriia Mexay NpsMbIMU.

VYcnoBus napayieNnbHOCTH U NEPIEHAUKYIISIPHOCTH MPSMBIX.

HaxoxeHue pacCTOSHUA OT TOYKH 10 IPSIMOMU.

YpaBHEHHE IUIOCKOCTH, MPOXOJALIEH 4Yepe3 AAHHYH TOYKY IEPHEHIMUKYJSPHO JTAHHOMY

O61iee ypaBHEHHE TUIOCKOCTH.

YpaBHEHUE MJIOCKOCTH «B OTPE3Kax» Ha OCSIX KOOPAMHAT.

HaXO)KZleHI/Ie yriia MCXKAY IIIOCKOCTAMMU.

YcnoBus napamuieTbHOCTH U MEPIEHANKYISPHOCTH TIOCKOCTEH.

HaxoxaeHne paccTOsSHUS OT TOYKH JI0 TUIOCKOCTH.

OTpickaHue KOOpAMHAT JII0OOH TOUKH, MpUHAANIEKAINIEH TIOCKOCTH, 33aJaHHON OOIIMMU

OO11ee ypaBHEHHE NPSIMOM B IPOCTPAHCTBE.

Kanonnueckue ypaBHEHHs IPSIMOU B IIPOCTPAHCTBE.

HaxoxzneHne yria Mexxay NpsIMbIMH, 3aJaHHBIMA KAHOHUYECKUMH YPaBHEHUSIMHU.

VYcenoBus mapajuleIbHOCTH U NEPHEHAMKYJISIPHOCTH IPSIMBIX B IPOCTPAHCTBE, 3aJaHHBIX

KaHOHUYCCKUMHU YPABHCHUSIMMU.

49.
50.
51.
52.
53.
54.
55.
56.

OxpyxHOCTh. KaHOHWYECKOE 1 HOpMAJIBHOE ypaBHEHHE OKPY>KHOCTH.
Onnunc. KaHoHHYeckoe 1 HOpMaJIbHOE YpaBHEHHUS 3JUTUIICA.
l'uniepbona. Kanonndeckoe 1 HOpMaIBHOE ypaBHEHHUE TUITEPOOITBI.
[Tapa6ona. KaHoHn4eckoe 1 HOpMallbHOE ypaBHEHUE apaboJibl.
KBangpatuunsie hopmbl
3aKOH MHEPLUH KBaJpaTUYHBIX GopM
3HaKooMpe/eNIeHHbIe KBapaTHIHbIEe (HOPMBI
[TpuBenenue kBagpaTHUYHBIX (OpPM K KaHOHMYecKoMy BuIy. IlpuBenenue obmero

ypaBHEHHUsI KPUBOH 2-T0 MOpsiIKa K KAHOHMYECKOMY BHUJY C TIOMOIIBIO KBaPaTHUHBIX (popM

57.
Ipeebl.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

[Tonsitue dynkmuu. Onpenenenue npenena GyHKIUA. JICBOCTOPOHHUIA M MPABOCTOPOHHUI

Teopemsl 0 mpenenax.

beckoneuno Maibie U 6eCKOHEYHO OoJbive (PyHKIIUK U UX CBOKCTBA.
PackpeiTrie HeonpeneeHHOCTH TP BBIUYKUCICHUU MPEJIENIOB.

PackpbITHe HEonpeaeIeHHOCTH

JIBa 3aMevaTenbHbIX Mpezaena.

HenpepriBHOCTD (yHKIINHU B TOUKe. TOUKH pa3pbIBa.

CBoiicTBa (h)yHKIIMIA, HETIPEPHIBHBIX Ha OTPE3KE.

[TpousBonnas ¢pynkuus. JuddepeHnnpyeMocTs QyHKIHH.

Tabnuua npou3BOIHBIX.

[TpousBoHAs CIIOKHON U OOPATHOUW (PYHKITHH.

[Ipou3BoHbIE BBHICIIUX HOPSAKOB.

HuddepenmpoBanre HeIBHBIX (YHKINH.

['eomeTpruueckuii CMbICT TPOU3BOIHOM.

[onsarue nudpdepennmana GyHKINN.

[Tpumenenue nuddepennnana GyHKIUN B MPUOIMIKEHHBIX BHIYUCICHUSX.
[IpaBumno Jlonurans npyu BEIYUCICHUU IIPEIETIOB.

Bo3spacranne u yobiBaHue QyHKITHH.

OKcTpeMyMbl GYHKUIWH. 1-bIil TOCTATOYHBIN MPU3HAK CYIIECTBOBAHUS IKCTPEMyMa.
Bropoii noctaTouHbIi IpU3HAK CYIIECTBOBAHUS SKCTPEMYMaA.
BhImyKI10cTh ¥ BOTHYTOCTD Tpaduka GyHKINH.



78.
79.
80.

Acumnrotsl rpaguka GyHKIHH.
O6mas cxema ucciaeoBaHus QyHKIUH.
HauOounbiiee u HauMeHbllee 3HaU€HHUs (PYHKIUU Ha OTPE3KE.

Bompocsr k 3x3ameny (2 cemectp)
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28.

JKCIIECC).

29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

DJeMEeHThl KOMOMHATOPUKH
[Ipenmer Teopun BEpOSITHOCTEN

OIEBIT U COOBITHE B TCOPpUHN BepOHTHOCTeﬁ. HpOCTpaHCTBO HCXOA0B OIIbITA.

Krnaccudukanus ciaydyailHbIX cOOBITHI

Omnepaunu Haj COOBITUSIMM.

YacToTa 1 BEpOSITHOCTH COOBITHSI.

Kiaccuueckoe onpeneneHne BEpOSTHOCTH;
CraTucTrueckoe oInpesielieHne BEpOSITHOCTH;
I'eomeTrpuueckoe onpeneneHre BEPOSITHOCTH.

Anrebpa coObITUI

Teopemsl cnoxeHus.

VY cnoBHBIE BEPOSTHOCTH.

Teopema yMHOKEHUSI BEPOATHOCTEN.

CoBMecCTHOE MPUMEHEHUE TEOPEM CIIOKEHUS U YMHOKEHUS
dopmyJia MOJHOWU BEPOATHOCTH.

®opmyina baiieca.

ITocnenoBarenbHOCTh HE3aBUCUMBIX HcnbITaHui. Dopmyna bepryim.
JlokanbHas Teopema Jlammaca.

®opmyna IlyaccoHa (3aKOH peAKHX SBICHU).
HauBeposiTHeilliee ynucio HaCTYIUIEHUS COOBITHS.
WurerpansHas teopema Jlamnaca (Myaspa-Jlamnaca).
[TonsATHA cirydyaiiHON BeTMYUHBL. THIIBI ClIy4alHBIX BEJIMYUH.
3aKOH paclpeseNeHus CIly4aiiHON BEINYUHBI.

@yHKIUSA pacCIpeEIeHNs U €€ CBOWCTBA.

I110THOCTB BEPOATHOCTH U €€ CBOMCTBA.

MareMatnyeckoe 0KUAAHUE CITy4YalHOU BEJIMYNHBI.

Jlucriepcust ¥ cpejiHee KBaJApaTHIECKOe OTKIIOHEHHE CITyYaliHOW BEJTUYHHBEI.
(Moma, wmeauana,

XapakTepUCTUKU KPUBOM pACHpPEACIICHUS CIYyYallHOM BEIWYUHBI

buHoMuanbHOE, MOTMHOMUAIBHOE PACIIPECIICHUE.
Pacnpenenenne Ilyaccona.

PaBHOMEpHOE pacripeneneHue.

[TokazarenbHOE pacrpeeneHue.

HopmarneHoe pacripenienieHne, yCJIOBHUS €ro BOSHUKHOBEHHUs ((OPMYJIHPOBKA IEHTPATBHON
Hpe/IeNbHON TEOPEMBI).
BeposTHOCTHBIE XapaKTEPUCTUKN HOPMAJIBHOIO PACIIPEACIICHUS CIIy4YalHON BEIMYHHBI.

Brrunicnenne BeposITHOCTH MOMAIaHUSI HA OTPE3OK.
3aKoH OOJIBIINX YUCEI.
HepasenctBo Ueobplmena.

Ilonsarue 3KOHOMHKO-MaTeMaTHUECKOI MOACIIH. OcHOBHBIC THUIIbI

MaTEMAaTHYECKUX MOAECIIEH.
OcHoBHasl 3ajaya JUHEHHOro IporpaMMupoBaHusi. JlOIyCTUMbIE U ONTHUMAJIBHOE PEIKHE
3a1a4¥ JJMHEHHOI O IPOrpaMMHUPOBaHUS.

39.

40.
41.

42.
43.
44.
45.

I'pauyeckuii MeTo pemeHus 3a1aqu JHHEWHOTO MPOrPaMMHUPOBAHHUSL.

9KOHOMUKO-

Wnea cummiekc-merona. CranaapTHas, KaHOHWYecKas M o0mas (¢opma 3aaHusl CUCTEMBI
OTpaHUYCHMM 3a7a4M JIMHEHHOTO IIPOrPaMMUPOBAHHUS.

Hepexoz[ OT CTaHJAPTHOI'O 3agaHus CUCTEMBI OI'PaHNYCHHUHU K KAHOHUYCCKOMY.

CocrasiieHue cuMIuiekc-tadomunbl Nel.

AnropuTM mepexoaa otT cuMruiekc-tadauiel Nel k cumruiekc-tabmuie Ne2.

Kpurepun onTuManbHOCTH A7 33124 IMHEWHOTO MPOrpaMMUPOBAaHMS HAa max ¥ min.



46. [ToHATHE OPUEHTHPOBAHHOTO W HEOPUEHTUPOBAHHOTO TpadoB.

47. CoiicTBa BepiMH U pedep rpada. Teopema o cymme cTeneHel BepiuH rpada.

48. [Tonsitue nmonHoro rpada. Jononnenue rpada. [Ipumep nmoctpoeHus: qonoaHeHus rpada.

49. [Tytu u mukisl rpada. Heobxoaumoe M TOCTaTOYHOE YCIOBHUE TOTO, YTO Tpad sBIsSETCA
IIPOCTBHIM IIUKJIOM.

50. Marpuna cmexHoctu rpada. [Ipumep noctpoeHws.

S1. Marpuna nanneHTHocTd rpada. [Ipumep moctpoeHus.

52. [Tonstue nepesa. IlokpreiBaromiee nepeBo. HeoOxoaumple W JOCTATOYHBIE YCIOBUS TOTO,
4TO rpad SABISETCS JEPEBOM.

53. 3agaya KOMMHUBOSDKEpA.

8. IlepeyeHb OCHOBHOW U [ONMOJHUTEJbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMONl /Il OCBOEHHS
AUCUHMITUHBI

a) IlepeueHb OCHOBHOW ¥ JOMOJHHUTEIBHOW yYEOHOH JUTEpATyphl, HEOOXOIUMON JIJIi OCBOCHUS
JTUCIUTUTAHBI

OCHOBHAaf
JI1.1 Kpon P. B., [Tonora C. B., lonrux E. B. Jluckpernas maremaruka:paboydast Terpajib. - CTaBpOIOb:
AI'PYC, 2016. - 926 Kb
JI1.2 JlutBun M. b. JluneitHoe mporpamMmMupoBaHHE, TPAHCIOPTHAs 3ajava:yuded. rmocobue. - CTaBpoOIoIb:
AT'PYC, 2021. - 0,98 Mb
JI1.3 JIuteun /1. B. [Ipuknagnas maremaruka:y4de6. mocooue. - Crasponosb: AI'PYC, 2021. - 1,25 Mb
JI1.4 TIso3axoBa WM. A. Teopuss BeposSTHOCTEM W MaTeMaTU4YecKash CTAaTUCTUKA (C MPAKTUKYMOM)
[DnexkTponHbIi pecypc]:yued. mocodue ; BO - bakanaBpuart. - MockBa: KuoPyc, 2023. - 211 c. — Pexum
nocrymna: https://book.ru/book/945950
JI1.5 Koran E. A., IOpuenko A. A. Teopusi BEpOATHOCTEH M MaTEMaTUYECKas CTATUCTUKA [DIIEKTPOHHBIM
pecypc]:yueonuk; BO - BakamaBpuar. - Mocksa: OOO "Hayuno-uznarensckuii uenrp MH®PA-M", 2023.
- 250 c. — Pexxum goctymna: https://znanium.com/catalog/document?id=421145
JI1.6 Hesexun B. II. Teopus wurp. [lpumepbr u 3amaun [DneKTpoHHBIH pecypc|:yueb. mocodbue; BO -
bakanaspuar, Maructparypa. - MockBa: M3narensctBo "®OPYM", 2024. - 128 c. — Pexum nocryna:
https://znanium.com/catalog/document?id=435231
JI1.7 Curan A. B. Teopust urp u ee SKOHOMHYECKUE MPHIIOKEHUS [DJIEKTPOHHBIN pecypc]:yued. mocodue;
BO - bakanaBpuat, Maructparypa, Acnupantypa. - Mocka: OOO "HayuHo-u3gaTenbCKUid LIEHTP
NHOPA-M", 2024. - 418 c. — Pexxum noctyna: https://znanium.com/catalog/document?id=431923
JI1.8 T'amkoB C. b. [uckperHas maTemaTuka [DneKTpoHHBIH pecypc|:yueOnuk; BO - bakamaBpumar. -
Canxkr-IlerepOypr: Jlanb, 2025. - 520 c. — Pexxum nocrtyna: https://e.lanbook.com/book/451232

AONOJHHUTEIbHAS
JI2.1 Kopuarmn B. B., benoxypos C. B. Teopus BepoATHOCTEi M MaTeMaTH4YeCKas CTAaTUCTHKA
[OnexkTponHsbIii  pecypc|:mpaktukym ; BO - bakamaBpuar. - Boponex: ®exnepanbHOe Ka3eHHOE

o0pa3oBaTenbHOE YUPEKACHUE BBHICIIErO MNpoQeccHOHANBHOTO0 00pa3oBaHus «BOpPOHEKCKUN HMHCTUTYT
®CHH Poccumy, 2019. - 162 ¢. — Pexxum nocryna: http://new.znanium.com/go.php?id=1086219

J12.2 oarux E. B., Kpon P. B., [Tonosa C. B., CmupnoBa H. b. Dnementsl Teopun rpadoB u cereBoro
IaHupoBaHus: paboyvas terp.. - Crasponons: AIPYC, 2014. - 1,48 Mb

JI2.3 TlomoBa C. B., Kpom P. B., Honrux E. B. OcHOBbl nHuHEWHHOW anreOpbl H JHHEHHOE
MporpaMMupoBaHue:yueod.-MeTo . mocodwue. - CtaBponosb: CepBuciikoia, 2017. - 563 Kb

JI2.4 Kpon P. B. IlpukiagHas mMareMaTHKa:METOJ. PEKOMEHJALMU IO M3YyUYEHUIO Kypca sl CTYIEHTOB
HanpaByienus 21.04.02 «3emneycTpoicTBO U KagacTpel». - CtaBponoib, 2019. - 190 Kb

JI2.5 bonorckuit A. B. MaremaTnueckoe NporpaMMHpOBaHME U Teopus Urp [DIeKTpOHHBIN
pecypc]:yue6. mocobue; BO - bakanaBpuar, Cnenuanurer. - Cankr-IlerepOypr: Jlanp, 2024. - 116 c. —
Pexum noctyma: https://e.lanbook.com/book/414734

JI2.6 KykoBa B. A. UnterpansHoe ucuucienue. [uddepenunansisle ypaBHeHUs. Psapliyue0. mocobue
JUTSI CTYJIEHTOB 9KOHOM. HampasiieHu#. - CtaBpormosis, 2025. - 2,13 Mb

JI2.7 HonromosioBa A. ®@. Teopuss BEeposATHOCTEN M MaTeMaTH4ecKas CTaTHUCTHKAa B NpUMEpPax U 3ajadax
JUTSL CTYJIEHTOB DKOHOMHYECKHUX HarmpaBieHui:y4e0. mocodue. - CtaBpomnosns, 2024. - 1,47 Mb



JI2.8 TlaBoB C. B. Teopuss BeposTHOCTEH M MaTeMaTHUYeCKas CTATUCTHKA [DJIEKTPOHHBIN pecypc]:yueo.
nocobue ; BO - bakanaspuat. - Mocksa: U3natensckuii Llentp PUOL],2025. - 186 c. — Pexxum poctyna:
https://znanium.ru/catalog/document?id=460949

0) Meronuueckne wmaTepuaibl, pa3paboTaHHbIE TIpernoAaBaTesIMU  Kadeapbl MO AUCIUIUIMHE, B
cootBercTBUM ¢ Tipoduiem OIL.

JI3.1 CoGoneBa T. C., Yeukun A. B. JluckperHas marematuka. YTIyOJNeHHBIH Kypc [DIEKTPOHHBIH
pecypc]:yue6nuk; BO - bakamaBpuar, Maructparypa. - Mocka: OOO "KYPC", 2020. - 280 c. — Pexum
nocryna: http://new.znanium.com/go.php?id=1015049

J13.2 Jlauyra FO. ®., CamconoB B. A., Jluamanumze O. H. Ilpuxnagnas maremaruka. Henunelinoe
pOrpaMMHUpPOBAHNE B MHKXEHEPHBIX 3ajayax.:y4e0. mocobue /it cTyaeHToB By3oB. - M.: Koxoc, 2001. -
288 c.

JI3.3 Kpon P. B., Ilonosa C. B., lonrux E. B., CmupnoBa. H. b. [Ipuknagnas matemaTuka:y4yed.-MeTO/.
nocobue s MarucTpaHTOB HampaBieHHUS «3eMJICYCTpPOHCTBO U  KajgacTpel». - CTaBpomons:
CepBucmikona, 2015. - 68 c.

JI3.4 Mazano B. B. Marematuueckass Teopusi Wrp M TPUIOKEHHUS [DIEKTPOHHBIA pecypc]:yueo.
nocobue; BO - bakanaBpumar. - Caskr-IletepOypr: Jlamp, 2024. - 500 c. — Pexum pocryna:
https://e.lanbook.com/book/393059

JI3.5 KpemoB B. E. Teopus BeposiTHOCTEH M MaTeMaTHyecKas CTaTUCTUKA [DIEKTPOHHBIN
pecypc]:yaeonuk ; BO - bakamaBpuar. - MockBa: KuoPyc, 2023. - 391 c¢. — Pexum npocryma:
https://book.ru/book/947551

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHMKANMOHHOH cetn «UWHTepHeT», HE00X0-
AUMBIX IJI51 OCBOEHHUS TUCHHUILINHBI

Ne HaunmenoBanue pecypca cetu «THTEpHET DNeKTPOHHBIN azipec pecypca
1 MaremaTrueckuii caiT http://www.math.ru/
2 MareMaTuueckuii cat http://www.mathnet.ru/
3 MareMaTHuuecKkuii cat http://window.edu.ru/catalog/
4 4 https://biblioclub.ru/




10. MeTonnueckue ykazanus AJsi 00y4ai0MXcsl M0 OCBOEHUIO TH CHUTITUHbI

JlexuyoHHbIE 3aHATUSA

[TocTpoeHbl Kak TUNHWYHBIE JIEKIMOHHBIE 3aHATUS B COOTBETCTBUU C TPEOOBAHMSIMH T'OCYIapCTBEH-
HOT'O CTaHJapTa /Ui NOJArOTOBKU OakajaBpa JaHHOTO HalpaBJICHHS.

B kaxzom paznene mporpaMMbl MPUBOJATCS HEOOXOAUMbIE TeopeTHueckue cpeneHus. Ocoboe me-
CTO OTBOJMTCS JIOTHUECKOMY IOCTPOEHHIO BBIBOJAOB U JIOKAa3aTeIbCTB, (GOopMys M TeopeM. Tembl sekuunit
IJIaBHO MOJBOJAT CTYAEHTOB K YETKOMY MOHUMAHHUIO CYIIHOCTH MAaTEMAaTHUKH, €€ METOJUYECKOH CTPYKTY-
pbl U ee NMPUMEHEHHsS B PAa3IUYHBIX 00dacTAX 3HaHUU. UTeHue JeKUMH CONPOBOXKIAETCS PACCMOTPEHUEM
MIPUMEPOB, COOTBETCTBYIOIIMX OCHOBHBIM TOJOXKEHHSIM JEKIUN U SBISETCS JOTMYHBIM, HATJISIAHBIM, OpH-
EHTHPOBAHHBIM Ha IOCJIEAYIOIINE IPUIOKEHHSI U3JIaraeMoro MaTepyaa B JpyTrux JUCHUIUIMHAX.

B mopsiike mokaza BO3MOXKHOCTEH HCIOJIB30BAaHUS TEOPETHUECKUX CBEICHHH W OCHOBHBIX (hopMys
Ha MPAKTUKE PACCMATPUBAIOTCS TUIIOBBIE 331a4H € TIOJPOOHBIMU PEILICHUSIMHU.

[TpakTuyeckue 3aHATUSL

Ha npakTudeckux 3aHATUSAX, B MOPAJKE 3aKpEIUIEHUS IPOMAEHHOTr0 Marepuasa Mo OTAEIbHBIM pa3-
JiesiaM, XOJ PEIICHUs 3aaHuil CTYIEHTHI 3alMChIBAlOT B pabouMX TETpajisx, B KOTOPHIX OTpaXkeH HE00Xo-
JUMBIA MUHHUMYM 3aJa4 JJIsi OCBOCHHUSI Kypca U T€M, a TakKe y JOCKU MPEIoKEHHbIE UM 3aJaud C IOMO-
IIBI0 IpenojaBareis. 3alaud CIy)KaT JUIsl 3aKpeIUICHUs TEOPETUYECKUX OCHOB, M3JIaraéMblX B JICKIMSX,
IOJlyYE€HUE MPAKTUYECKUX HABBIKOB PEIICHUs MaTeMaTHYeCKHUX 3ajad. Psj 3ajay, aHaJOrM4YHO pPaccMoT-
PEHHBIM Ha 3aHATUSX, BBIJAIOTCS UM JUISI CAMOCTOSTENIBHOIO PEIlIEHHs BHE ayAUTOPUH.

11. Ilepeyenr  MHPOPMALMOHHBIX  TEXHOJIOTIHH, HCII0JIb3YeMBIX NpH  OCYLIECTBJICHHH
o0pa3oBaTe/IbHOr0 Tpolecca MO IMCHUILVIMHE, BKJIOYAasl MepevyeHb JHIEH3UOHHOT0O H CBOOOIAHO
pacnpocTpaHsieMoro MPOrpaMMHOro olecnedeHusl, B TOM YHCJIe OTe4eCTBEHHOr0 IPOU3BOACTBA U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHO2O 0DeChedeHuUs

1. Kaspersky Total Security - AuTuBupyc

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHast onepalinoHHasi CUCTEMA

11.3 Ilepeuens npocpammnoco obecneyenus OomeyecmeenHo2o npou3800cmed
1. Kaspersky Total Security - AHTHBHpYC

[Tpu ocymiecTBIeHHH 00pPa30BATENBHOIO IpOIEcca CTYyACHTAMHU M HPENoJaBaTeleM HCIOIB3YIOTCS
cnenyromue uHpopmarronno crpaBounbie cuctembl: CIIC «Koncynsrant mmocy, CIIC «IapanTy.

12. Onucanne MaTepHAJIbHO-TeXHMYECKOH 0a3bl, Heo0X0oauMoii A OCYLIIeCTBJICHUA
00pa30BaTeIbLHOr0 MPoIecca Mo JUCIHUIINHE

Ne i/ HaunmenoBaHue crieniMaIbHBIX Howmep
IIOMEIICHUN U ITOMEIECHUN JUIS ayIuTop
CaMOCTOSITENILHON PabOThI 15051

OcCHAIIEHHOCTE CHEIUAILHLIX TOMENIEHUN U
MOMEIIEHUH [T CAaMOCTOSATENBHOM paboThI




YyeOHast ay TuTOpHS 7151
MIPOBEJICHNUS 3aHSATUH BCEX THUIOB (B
T.4. JIEKIIMIOHHOT'O, CEMUHAPCKOT0,
MPAKTUYECKOM MTOArOTOBKH
00y4Jaronuxcs), rPyInoBbIX U
WHIUBUTyJIbHBIX KOHCYJIBTAIIHM,
TEKYLIEro KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTALIUU

424/HK

OcHarmenue: cnenuanu3upoBanHas medens Ha 40
MOCaJ0YHBIX MECT, CTOJI IIpenoaBareis — 1 mr.,
Sharp 70" Muadopmanuonnsiii XKXK-aucrureii — 1
IIT., MarHUTHO-MapKepHas Jocka — 1 mT

424/HK

OcHamienue: crienuanu3upoBanHas meoenp Ha 40
MI0CaI0YHBIX MECT, CTOJI TIpernogaBaress — 1 mrT.,
Sharp 70" Uudopmanumonnsiii XXK-aucrei — 1
IIT., MArHUTHO-MapKepHas Jocka — 1 mT

TTomerenue 1J1s1 caMOCTOSATEIILHON
paboThl 00yyarOIIMXCH,
MIOJTBEPIKJAIOIIee HATHIHe
MaTepUaIbHO-TEXHUUECKOTO
oOecnieueHus, ¢ epeyHeM

QCHORIIOTQO nﬁnnvrrnnauua

424/HK

OcHarmenue: cnenuann3upoBanHas medens Ha 40
MOCAaI0YHBIX MECT, CTOJI IIpernoaaBarens — 1 mr.,
Sharp 70" Undopmanmonnsiit XKXK-aucrieit — 1
IIT., MAarHUTHO-MapKepHas Aocka — 1 mr




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromMcst € OTpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0pOBBsSI  IPEAOCTABIISIOTCS  CIIELUAIbHbIE
yueOHUKM M ydeOHble nocoOusi, HMHasg ydeOHas JuTeparypa, CHEelMalbHble TEXHUUYECKHE CpeICTBa
o0ydeHus: KOJUIEKTUBHOTO M WHJMBUIYaJbHOTO IIOJIb30BAaHUS, IPEJOCTABIEHUE YCIYr AacCHCTEHTa
(OMOIIHMKA), OKAa3bIBAIOLIETO OO0YYaIOIUMCS HEOOXOJUMYI0 TEXHHYECKYH IOMOIlb, a TaKXe YCIyTrd
CYpAONEPEBOTYUKOB U TU(PIOCYPIOIEPEBOTINKOB.

a) s c1aObOBHISAIINX

- Ha IPOMEXKYTOYHOM aTrTecTalMy TNPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYJEHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOIIb C Y4e€TOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH (OH MOMOraer 3aHsATh
pabouee MecToO, MepeIBUraThCs, IPOUUTATh U OPOPMUTH 33JJaHUE, B TOM YHUCIIE 3alIUChIBAs O] IUKTOBKY);

- 3aJaHMs [ BBIIOJHEHMS, a TaKKe MHCTPYKLIHS O IMOPSAAKE IPOBEIEHUS IPOMEXYTOUHOMN
aTTecTaluu OpOpPMIISIOTCS YBEIMYEHHBIM IIPUPTOM;

- 33/1aHUA JUIS BBIIIOJHEHHUS Ha MIPOMEXKYTOYHOM aTTECTALlUU 3a4YUTBHIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUS BBINIOJHAIOTCSA HAa OyMare, HaJMKTOBBIBAIOTCSI ACCUCTEHTY;

- obecnieynBaeTcsl HHAMBUYaJIbHOE paBHOMEpHOE ocBelleHre He MeHee 300 Jrokc;

- CTYIEHTY JJs BBINOJHEHUS 3a/JaHus NpU HEOOXOIMMOCTH NPEJOCTABISAETCS YBEIMUYMBAIOLIEE
YCTPOWCTBO;

B) JJIS TIIyXUX U CIa00CIHbIIIAIIUX:

- Ha TPOMEXKYTOUYHOM aTTeCTAallMM NPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYJICHTY
HEOOXOUMYI0 TEXHHYECKYIO MOMOUIb C yYETOM HHJIMBHUIYaJbHBIX OCOOCHHOCTEH (OH IMOMOTraeT 3aHATh
pabouee MecTO, MePEeIBUTATHCS, IPOUUTATh U OPOPMUTH 3aJIaHKE, B TOM YHUCIIE 3alUChIBAsl [1OJ] AUKTOBKY);

- IPOMEXYTOYHAs aTTECTAlMsI IPOBOJUTCS B MUCBMEHHON (hopme;

- o0ecrieunBaeTcsi Hajlu4ue 3BYKOYCHJIMBAIOILEH ammapaTypbl KOJUIEKTUBHOTO IOJIb30BaHUS, IPH
HEOOXOJAMMOCTH IOCTYIMAOLIUM IPEIOCTABIAETCS 3BYKOYCHJIMBAIOLIAs amnaparypa WHAMBHUIYaJIbHOTO
H0JIb30BaHUS;

- 10 JKEJIAHWIO CTY/ICHTA MPOMEKYTOYHAS aTTECTAIUS MOKET MPOBOIUTECSA B IIMCBMEHHOM (popMe;

) JUid JMIl C HapyLIeHUsSMH OIOPHO-IBUIAaTENbHOTO ammnapaTta (TSDKEIbIMH HapyLICHUSMHU
JIBUTATENBHBIX ()YHKIUH BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBUEM BEPXHHX KOHEYHOCTEH ):

- NHUCBMEHHBIE 33JaHUS BBINOJHAIOTCS HA KOMIIBIOTEpE CO CHELUAIN3UPOBAHHBIM IPOIPAMMHBIM
00ecrieueHNEeM UM HaIUKTOBBIBAIOTCSl ACCUCTEHTY;

- 10 JKEJIAHUIO CTY/IEHTa IPOMEKYTOUHAs aTTeCTallMs IPOBOJIUTCS B YCTHOH (opme.



PabGouas mporpamma aucHMIIMHBI  «/lMCKpeTHas MaremMaTHKa»  COCTaBJI€Ha Ha  OCHOBE
@enepanbHbIl TOCYNApPCTBEHHBIN 00pa3oBaTeNbHBIM CTaHAAPT BBICIIErO0 00pa3oBaHus - OakajnaBpuar IO

HanpapyieHnio noArotoBku 09.03.02 MudopmannoHHbIE CHCTEMBI M TEXHOJIOTHMH (TpHka3 MHUHOOpHayKu
Poccun ot 19.09.2017 . Ne 926).

ABTOD (BI)
nou. , kinH Kpon Poman BuktopoBuy

Perntensentrl
JOTIEHT , K.T.H ['ynaii TaTesina AsiekcaHapoBHA

JIOLIEHT , K.I.H JKykoBa Bukropus ApremMoBHa

Pabowas mporpamma AucCUMIUIMHBI «JlMCKpeTHass MaTeMaTWKa» pPacCMOTpPEHa Ha 3acedaHuu
Kadenpa marematuxku mpotokon Ne 27 ot 10.03.2025 r. u mpu3HaHa COOTBETCTBYIOIIEH TpeOOBaHUSM
®I'OC BO u yueOHoro miaHa mo HampasieHuto noAarotoBku 09.03.02 MudopMmanmoHHBIE CHCTEMBI U
TEXHOJIOTHH

3aBeyromuii kadenpoit Kpon Poman BuktopoBuu

Pabouas mporpamma TUCHMIUIMHBI «/[UCKpeTHas MaTeMaTHKa) PacCMOTpeHa Ha 3aceJaHuU y4eOHO-
Metonuyeckod komuccun DakynbreT LUQPOBBIX TEXHOJOTWH mpoTokos Ne oOT TI. M mNpu3HaHA
coorBercTBytoleil TpeboBanusiM ®PI'OC BO u ydeGHOro miana mo HamparieHuto noAarotoBku 09.03.02
NHupopmaninoHHble CUCTEMBI U TEXHOJIOTHH

PykoBoaurens Ol
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