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1 Heab AMCHMITINHBI

lleﬂblo U3yuenusn 0ucuunﬂuubl ABJACTCA PAa3BUTUC HABBIKOB CHCTCMHOI'O
MBINUJICHUA CTYACHTOB U IIOATIOTOBKA HX K PCHICHUIO IIPAKTUYCCKHUX 3ada49 dHAJIN3a

)41 CHHTC3a

CHCTCM, a

TaKXKC Pa3BUTHUC

CIIOCOOHOCTH

HCIIOJIB30BaTh

MATEMATUYCCKUC 3HAHUA OIS OPUCHTUPOBAHUSA B COBPECMCHHOM HH(l)OpMaHI/IOHHOM

IIPOCTPAHCTBE.

B xone m3yuyenus: nucuuiuivHel Oyaer chopmupoBana kommnereHuus Y K-1
(crocoOeH OCYHIECTBIATh MOUCK, KPUTUYECKUI aHaAIW3 M CHUHTE3 WH(pOpMAIuH,
NPUMEHSATb CUCTEMHBIN TOXOJ IJIsl PELICHHI TOCTaBICHHBIX 3a/1a4).

1.1 ®opmupyembie KOMIIETEHIMU

Tabmuna 1 - ®opMupyemblie TUCIUTUTHHON KOMIICTCHIIUN

HaumenoBanue Buzia HaumenoBanue Kox n Ha3BaHMe KOMIIETEHIIMN
KOMIIETEHIINU KaTeropuu (TpyIisl)
KOMIIETEHIINH
VYHuBepcanbHas CucreMHoOe U YK-1 cnoco0GeH ocCylecTBIATh IOUCK,
KPUTHYECKOE KPUTHYECKUI aHaiu3 U CUHTE3
MBILIEHUE uHpOpMallUY, TPUMEHATh CHUCTEMHBIH
MOAXOJ JUIsl PELIEHUS IOCTABJIEHHBIX
3ajau.

1.2 UuauKkaTopbl J0CTHKEHUS KOMIIETeHIUM

Tabnuna 2 — UHauKaTopsl JOCTUKEHUS! KOMIIETEHIIUH, (OpMUPYEMBbIEe TUCIIUILINHON

Kon u Ha3sBanue

I/IHI[I/IKaTOpBI JOCTHXXCHHUA

I[I/ICI_II/IHJ'H/IHLI U MIPAaKTHUKH,

KOMITETEHIINU komnetreHuu no OITOIT bopMupyrOIIE KOMIETEHIINIO
OIIOIT
YK-1 (cmoco6en | YK 1.1 Pemaer mocraBienusie | B51.0.01.07 OcHoBBI
OCYUIECTBIIATh IOMCK, | 3a7a4u c IIPUMEHEHHUEM | CHCTEMHOI0 aHaJIM3a "
KPUTHYECKUH aHalIM3 U | CHCTEMHOTO MOJXO0AA. MaTeMaTH4ecKkoil  o0padoTku
curre3 uHpopmauuy, | YK 1.2 CooTHOCHUT pa3HOpO/AHbIE | MH(OPMALUH

MPUMEHSTh CUCTEMHBII
MOAXOJ JUIsl pPeLIeHUS
MOCTABJICHHBIX 33]1a4).

SIBJICHUS. M CHUCTEMAaTU3UPYET HMX
B COOTBETCTBHUH C TpeOOBAHUIMU
Y YCIIOBUSIMH 3a/Ia9H.

YK 1.3 Hmeer mnpakTU4ecKHii

OTIBIT paboThI c
MH(POPMAIIMOHHBIMU
HUCTOYHUKAMHU.

YK 1.4 Brnageer npuemamu
coopa, CTPYKTYpUpOBaHUS U

cucTeMaTh3aluy HHPOpPMaLUH.
YK 1.5 Hmeer npaktuyeckuii

OTIBIT MIpeICTaBICHUS
nHpopmaun c MTOMOIIIBIO
Pa3JINIHBIX MaTEMATHUYCCKUX
MOJEIIEN.

51.0.01.08 OcHOBBI IPOEKTHOU
JeSITeTbHOCTH

b2.0.01(Y) O3nakomuTenpHas
b2.0.02(I1)  Opranu3alUOHHO-
yTpaBJIeHYeCKast

b2.0.03(I1n) Ipegaunnomuas
B3.01(1) Brimycknas
KBaJIM(HUKAIIMOHHAs paboTa




1.3 3nanus, ymenusi, HaBbIKU (3YB) no pucuuminHe

Ta6muma 3 — 3Hanus, yMeHUs, HaBBIKH, POPMUPYEMbIE AUCITUTUTHHON

Kon u Ha3zBaHue Nunukaropel 3nanusi, ymeHusi, HaBboIku (3YB),
KOMIIETEHIIUH JOCTH>KECHUS dbopMupyeMble TUCITUILINHOM
KOMIIETEHINH,
3aKpEIUICHHBIE 3a
JUCHUIIIIMHON
YK-1 (cnocoben | YK 1.1 Pemraer | 3Hath:
OCYLIECTBIISATh IIOCTABJICHHBIE 33/1a4H C | - 0a30Bble TOHATHS W  ONPEACICHHS
MIOMCK, MIPUMEHEHHUEM CHUCTEMHOI'0 aHaju3a KaK OCHOBBI CUCTEMHOIO
KPUTHYECKUM CHUCTEMHOI'0 II0JIX0/1a. M0/IX0/13;
aHamu3 u cuHTe3 | YK 1.2 CoOTHOCHT | - KiIacCHU(UKAIUIO CUCTEM;
uH(popMaluuy, pa3HOpPOAHbIE SIBIECHHUA | - O0IKME 3aKOHOMEPHOCTH M YHHUBEpCaIbHbIE
MPUMEHSATH U CHUCTEMATH3UPYET MX | 3aKOHBI CUCTEM;
CUCTEMHBIN MOAXOJ | B COOTBETCTBUM  C |- OCHOBbl IPUMEHEHMSI CHELUUAIbHBIX U
JUTSL peuienus | TpeOoOBaHUSIMU U | CMEIIaHHBIX METO/J0B CUCTEMHOI'O aHaJIu3a JJIs
MIOCTaBJIEHHBIX YCIIOBUSIMU 3aJ]auul. pellIeHNs TOCTAaBJIEHHBIX 3aj1ay;
3aj1a4). YK 1.3 WNwmeer | - nenu, 3agaud M MOPUHUUIIBI CHUCTEMHOIO
MIPAaKTHYECKUI OIIBIT | AHAJIN3A;
paboThI C | - collep>KaHMe 3TANOB CUCTEMHOTO aHAJIN3a;
UH(POPMAIIMOHHBIMH - KJacCU(PHMKAIUI0 METOJ0B  CHCTEMHOIO
HWCTOYHUKAMH. aHaIMn3a;
YK 1.4 Bnaneer | - ocobeHHOCTH MOAEIUPOBAHUSA U €r0 0COOYIO
IpUEMaMH cbopa, | posib B CHCTEMHOM aHAJIN3E;
CTPYKTYpUPOBaHUSI U | - IPOLIETypy MPOBEACHUS CUCTEMHOIO aHAJIN34;
CHUCTEMATU3aLNH - OCHOBHBIE  CHOCOOBI  MaTeMaTU4eCKOMH
nHpopMaLnu. 00paboTKN JaHHBIX;
YK 1.5 Hmeer | - OCHOBBI COBPEMEHHBIX TEXHOJIOTHH cbopa,
MIPaKTHYECKUI OMBIT | 00paOOTKHU U MpeACTaBIEeHUS HHPOPMAIUH;
IIPEICTaBICHUS - CImocoObl TPUMEHEHHS MaTeMaTHYeCKUX
nHpopmanuu C | 3HaHUH B 00IIECTBEHHOUN M PO(dhecCuOHATIBLHON
MIOMOLIBI0  PA3JIMYHBIX | JESATEIBHOCTH.
MaTeMaTUYECKUX YMers:
MOJIETEH. - BBIABJISTH CUCTEMHBIE CBSI3M M OTHOLICHHUS

MCXKAY HU3ydaCMbIMHU SABJICHUAMU, IIpoHECCaMU

u/Wim  oO0BeKTaMH Ha OCHOBE IPHUHSATOMN
napajgurmbl;

- BBIENATH U CTPYKTYpUPOBATh  3Tallbl
CUCTEMHOIO  aHalu3a TpU  peanu3anuu

KOHKPETHOM 3aJ1auu;

- ONpeNneNsITh KATerOPUH TOTO WM HWHOTO
CHCTEMHOI'0 METOIA;

- HCIIOJIB30BaTh METOJ CHHTE3a B CHUCTEMHOM
IMOJIXOJIC;

- IPUMEHSTH Ha MPAKTHUKE METOBI CHCTEMHOTO
aHalM3a JUIs pEIIeHUs MOCTaBIEHHBIX 3a71a4;

- BBUIBIATH JHAICKTHYECKHE U (HOPMaJbHO-
JIOTUYECKHE TPOTHBOPEYHS B aHAIM3HPYEMOUN
uHpopManuu ¢ TEeNbI0  ompenencHus &
JIOCTOBEPHOCTH.

- OPUEHTHUPOBATHCS B CHCTEME MaTEMAaTHYECKUX

3HAHUM KakK ILEJIOCTHBIX NPEACTaBICHUM IS
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Kon u HazBanue Nunukaropel 3HaHus, yMeHus, HaBbIKU (3YB),
KOMITETEHIIMH JIOCTH>KCHUS dbopMupyeMbIe TUCITUTUTMHON
KOMITETEHINH,

3aKpeIUICHHbBIC 3a
MYCLIAILIIMHON

(hOpMHUPOBAaHUS HAYIHOTO MUPOBO33PEHHUS;

- [PUMEHSTh  TMOHSATHITHO-KAaTEeropHalIbHbIHI
amnmapaTt, OCHOBHBIC 3aKOHBI MAaTEMaTHYECKUX
HAyK B COLUAIbHOM U MpodeccruoHaIbHOI
JIESITEIIbHOCTH;

- TpPUMEHATH  METOJIbl  MaTeMaTUYECKOU
obpaboTkn  umHDOpMamMKU IS pEUICHUS
OOLIECTBEHHBIX U MPO(ECCHOHATILHBIX 3a7a4.
Bnaners HaBbIKaMu:

- paboTBl C HMHCTPYMEHTApHUEM CHUCTEMHOTO
aHaJIM3a JUTsl PEIICHUS ITOCTABIICHHBIX 3a71a4;

- BbIOOpa MHGOPMAIMOHHBIX PECYPCOB IUIA
nmovicka WH(GOPMAIMd B  COOTBETCTBHH C
MMOCTaBJICHHOM 3a7aueii;

- CUCTeMaTHU3alH oOHapy>KEHHOH
uH(popMalMK,  TONYy4YeHHOM M3  Pa3HBIX
HUCTOYHUKOB, B COOTBETCTBHH C TPEOOBAaHUSIMU
U YCJIOBHSIMH 33/1a4H;

- dopmynupoBKH W apryMEHTHPOBAHHS
BBIBOJIOB U CYKJICHUI;

- UCTOJB30BAaHUS MAaTEMaTHYCCKUX 3HAHUH B
KOHTEKCTE 00I11eCTBEHHOM u
PO eCCUOHAIBHON JeATETHHOCTH;

- MaTeMaTH4ecKoi 00paboTKH HH(pOpMAIHH.

2 O0béM U TPYAOEMKOCTH AMCHMUIUIMHBI M0 BHIAAM Y4eOHBIX 3aHATHIA.
®opMBbI IPOMEKYTOYHOM aTTECTALMU.

Tabmuia 4 — O0beM U TPYJOEMKOCTh JUCITUTUIMHBI TT0 BUJAM YUE€OHBIX 3aHSATHI

. O06BéM yacoB no popmam
OO61mas TpyA0eMKOCTh ¥ BUIBI Y4eOHOM pabOThI 110 oGyucHus
JUCITUTUIAHE, IIPOBOIUMBIC B Pa3HBIX (hopMax 0DO 0300 300
1 O6uasi TpyJJ0eMKOCTh AUCHUILIMHBI 108
2 KonTakTHas paboTa 00y4aromuxcs ¢ mpernoaBareneM (1o 8
BUJIaM Y4eOHBIX 3aHATHIA) (BCET0)
AynuTtopHas paboTa (Bcero): 8
B TOM YHCIIE:
JICKIINU 4
MIPAKTUICCKHE 3aHITHSI, CCMUHAPbI 4
MPAKTUKYMBI
nabopaTopHbIE Pa0OTHI
B MHTEPAKTHBHOU (hopme
B DJICKTPOHHOU (hopme
BueaynutopHas pabora (Bcero): 96
B TOM YHCJIe, MHIUBUIyaJIbHAs paboTa 00ydJarommXxcs ¢
penoaaBaTeieM
MOJTrOTOBKA KYpPCOBOH pabOThI /KOHTAKTHAs paboTa
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. O6béM uvacoB no popmam
OO011ast TpyA0EMKOCTh M BHJIbI yu4eOHOM paboThI 10 -
JTUCIUILIMHE, IPOBOJIMMBIE B Pa3HBIX (opmax 0DO 0300 300
TpyNIoBasi, UHANBUAYaTbHASI KOHCYJIBTAIUS U HHBIC BHUJIBI
y4eOHOM NesTeIbHOCTH, MTPelyCMaTpUBAIOIIUE TPYIIOBYIO WIN
VH/IMBUIYAIBbHYIO paboTy 00yYaromuXcs ¢ MPernoaaBaresieM)
TBOpYecKas pabora (3cce)
3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero) 96
4 TIpomexxyTouyHas arTecTanus o0ydaromerocs 3auer
4
3 Y4yeOHO-TeMaTHYECKHI IIJIAH U CoaACpKaHUuE TUCHUIIIMHBI.
3.1 YueOHO-TeMaTH4eCKHUil IJIaH
Tabmuna 5 - YueOHO-TeMaTHYeCKUi TUTaH
= O6mast TpymoeMKOCTh 3aHATHH (Jac.) Dopma
E PaseNbl 1 TeMbI TPYI0EMKOCTHO DO BDO TeKyIIEero
P —— (6cezo uac.) |AynuropH. Ay XHTOpH. KoHTpOIAM
= o 3aHATHIM BaHATHS PCBAHATHA | ~p IIPOMEXKYTOIHOH
= ITeKILTPaKT. ITeKII. IpaKxT, ATTCCTalluK
S CIIEBAEMOCTH
Cemectp 3
Pa3zoen. OcnoBHbBIE 1 1 50
TMTOJIOKEHUSI CUCTEMHOTO
aHaym3a
1 Tema. OCHOBHBIE TTIOHSATHS 0,5 11,5 | TIP-4
CHUCTEMHOT'0 aHaJIM3a
2 Tema. CucreMsl u 12 | TIP-4
uHpopManus
3-4 | Tema. YpasieHue 0,505 |13 11P-4
CHUCTEMOM
5-6 | Tema. MonenupoBaHue u 0,5 | 13,5 | TIP-4
CHUHTE3 B CHCTEMHOM
aHaIIN3e
Pazoen. Metonnt 3 3 46
MaTeMaTH4ecKoi 00paboTKu
uHpopMaU
7 Tema. Maremaruueckue 1 1 12 | TIP-2
CpeJICTBA MPECTABICHUS
uHpopMauU
10- | Tema. IIpencraBienue 1 1 14 T1P-2
12 | undopmanmu cpeacTBaMmu
TEOPUU MHOKECTB U
MaTEeMaTHYECKOM JIOTUKH
13- | Tema. CToxacTHdecKue 1 1 20 T1P-2
16 | Mogenu npeacTaBiIeHUs U
00paboTKu nHbOpPMAITUH
16 | [IpomexxyTounas YO-3
aTTecTalus - 3a4eT
HNTOI'O no cemecTpy 108 4 14 96

YO-3 - 3auer, [1P-2 - kouTposbHas padora, [1P-4 — pedepar
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3.2 Copepxxanue 3aHATHI 10 BUIAM Y4e0OHOI padoThI

Ta6muma 6 — ConepxaHue AUCITUTUTHHBI

MMpCACTABJICHUSA U

No HaumenoBanue
i paszena, TeMbI CopepxaHue 3aHATHS
JUCIUTUIMHBI
Cemectp 2

Coodepatcanue 1eKYUoOHHO20 Kypca

1 OcHOBHbIE
I10JIOKEHHUS
CHUCTEMHOI'0 aHaJIu3a

1.1 | OcHOBHBIE TOHATHUS [IpenMer cUCTEMHOIO aHajiaK3a, CUCTEMHbIE PeCcypchl OOILECTBa,
CHCTEMHOI'O aHajh3a | OpeAMeTHas O00JacTh CHUCTEMHOTO  aHallu3a, CHUCTEMHBIC

MIPOLIEYPBI U METOJIbI, CACTEMHOE MBIILIICHUE.

OcHOBHbBIE TIOHSATHS CUCTEMHOTO aHaIW3a, IPU3HAKU CHUCTEMBI,
THUIIBI TOMOJIOTUU CUCTEM, pa3inyuHble ()OPMbI OTUCAHUS CUCTEM,
JTambl CUCTeMHOro aHanu3a. CylmHOCTb U NPUHLUIIBI
CHUCTEMHOT'0 IIOJIX0/1a.

1.2 | CucreMsl OCHOBHBIE THIBI M KJIACChl CHCTEM, IOHSATHS OOJBIION U

uHpopmManus CIIO)KHOW CHCTEMBI, THUIIBl CJOXXHOCTU CHUCTEM, TPUMEPHI
croco0oB ompezaeneHuss (OIEHKH) CIOXKHOCTH. PasznmudHbie
aCIeKThl MOHATUA "uH(OpMaIUA", TUIIBI U KJIacChl HHPOPMAIIHUH,
METOBI M MPOUEAYPHI aKTyanu3anuu uHGopmanuu. Pasnmudnbie
CrocoObI BBEACHHSI MEpbl U3MEPEHHs KOJIM4ecTBa HHPOopMaIuy,
UX TIOJIOKUTENbHBIE W OTpULIATENIbHbIE CTOPOHBI, CBS3b C
U3MEHEHHEM UH(POPMALIMHU B CUCTEME, IPUMEPBI.

1.3 | Yopasnenue [IpobGnemMbl ympaBieHUs CHCTEMOW (B CHCTEME), CXema, IIeIH,
CUCTEMON GYyHKIIMU W 33a4d YIOPaBIECHUS CHUCTEMOMW, MOHSITHE M THIIBI

YCTOWYMBOCTA CHCTEMBI, 3JIEMEHThl KOTHUTHBHOIO aHalln3a.
WNudopmanus 1 caMoopraHu3aivs CUCTEM.

1.4 | MogenupoBaHue u [Tonstre Mmoaenu cucrembl. CiocoObl MOJEIUPOBAHUS CUCTEM.
CHUHTE3 B CUCTEMHOM | AHanM3 U cuHTe3. JIeKOMITO3ULIUS ¥ arperupoOBaHuUE.
aHaJuze

2 Metonasl
MaTeMaTU4eCKON
o0paboTku
uHdopManuu

2.1 | Maremarnueckue MareMaTHueCKUEe CpelCcTBa MpeJICTaBIeHUS  HMH(OpMAIUH:
CpeacTBa TaOJIMIBI, CXEMBI, IUarpaMMbl, rpaguku. BusyanbHble cpeacTsa
IIPEICTaBICHUS npencrasieHust nHGopMmaruu. Cuctemaruzamnus HHGOPMAITUU U
nHpopManuu nocrpoenne Tabmuu. YUrtenwe rpadukoB U auarpamm.

Iloctpoenne rpaduKkoB M JUarpaMM Ha OCHOBE aHajiIM3a
nH}OpMaLIHH.

2.2 | llpencraBnenue OcHOBHBIE TOHATHS TEOPHUH MHOXecTB. MHOXecTBO. CriocoObl
nH(popManun 3ajaHusl MHOXecTB. Omepanuu HaJl MHOXECTBaMHU U HUX
CpEICTBaMH TEOPHUH cBoiicTBa. Jlorndyeckue omnepanud W TaOIUIBl HCTUHHOCTH.
MHO>KECTB U [TopstoK BBIMIOJIHEHUSI JIOTUYECKUX OINEpaluii B  CI0KHOM
MaTeMaTU4eCKOU JIOTMYECKOM BBIPQXKEHUU. AHaAIN3 yMO3aKIlo4eHui. Pemenue
JIOTUKH MIPOCTEHIINX JIOTHYECKUX 33/1a4.

2.3 | CroxacTuueckue Metoapl pemieHUs KOMOMHATOPHBIX 3a7jad  Kak CpEACTBO
MOJICIH 00paboTKu M WHTEpIpeTanuu nHpopManuu. Pemnienne THIOBBIX

BCPOATHOCTHBIX 3aJady. DJeMEHTHl U CpcacCTBa MaTeMaTHUYeCKOM
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Haumenosanue

iﬁq pasacia, TEMbI CozepikaHue 3aHATHSL
JIACIIUIUTHHBI
00paboTKH CTaTHCTUKH MPHU 00paOOTKE U UCCIICIOBAaHUH JIAHHBIX.
nHpopmaruu

Coodepotcanue npakmuieckux

3aHAMUU

1 OCHOBBI CUCTEMHOTO
aHaJn3a
1.1 | Onucanus, 6a3oBble PaccmaTpuBaroTCs OCHOBHBIE IOHATHS CHCTEMHOIO AaHAIU3a,
CTPYKTYpPBI U 3Talbl IIPU3HAKU CHUCTEMBl, THUIIBl TONOJOTMU CHUCTEM, pa3IUYHbIE
aHaJIN3a CUCTEM (opMBI OIIMCaHMSL CUCTEM, ITallbl CHCTEMHOI'O aHAIM3A.
1.2 | Knaccudukanus PaccmaTpuBarOTCsl OCHOBHBIE TUIIBI M KJIACCHI CHCTEM, IOHATHS
CUCTEM OONBIIOW W CIIOXKHOM CHUCTEMBI, THUIBI CJOXHOCTH CHUCTEM,
IIPUMEPBI CIIOCOOOB OIpe/iesieHNs] (OLIEHKH) CI0XKHOCTH.
1.3 | Cucrema, PaccmatpuBarotes pa3ianyHbIe ACIEKTBI MIOHSTHS
uHpopmanus, 3Hauug | "uHGopManusa", TUIBI W KiIacchl HHGPOpPMALUU, METOIbl U
MIPOLEAYPhl aKTyaJIU3alluyi HH(OpMaLIUU.
2 Metonabl
MaTeMaTU4eCKOU
00paboTKu
uHbOpMaIU
2.1 | ®opmynsl, Tabnunsl, | Mcnons3oBanue ¢Gopmysi, Tabaul, rpaguKkoB M Auarpamm Ajs
rpad UKy, TMarpaMMbl | TIPEJICTaBISHIs HH(OpMAIMK
2.2 | Maremarnyeckue Martematuka ¥ €CTECTBO3HAHHE. [TonssTe Mogmenu u
MOJIETN KaK CPEJICTBO | MojaenupoBaHus. [IpuMepsl MaTeMaTHUECKUX MOJIENIEH.
o0paboTku
nH(pOpMaLINH.
OyHKIUA KaK
MaTeMaTHyecKas
MOJIENb
2.3 | Ucnonbs3zoBanue [IpumeHeHne TEOpUM MHOXECTB JUISl PELICHUS MPaKTHUYECKUX
JJIEMEHTOB  TEOpHH | 3a/ad.
MHO>KECTB npu
o0paboTke
uHdopManuu
2.4 | Ucnonws3zoBanue [Ipunoxxenne anreOpbl BBICKA3bIBAaHUI K JIOTHKO-
3aKOHOB aJreOpsl MaTeMaTHYeCKON MPaKTHKE.
JIOTHKH JUIs pabOoThI ¢
uHdopmanuen
2.5 | KombunaropHbie OcHOBHbIE 3aKOHbl KOMOWHATOPUKU: MPABHIO  CIOXKEHHUS,
3agaun. CriocoOsbl MIPaBWIO YMHOXEHMS, METOJ BKIYEHHS M HCKIIOYEHUS.
pelieHus OcHoBHblE  (QopMyJBI ~ KOMOMHATOPHKU:  IEPECTaHOBKH,
KOMOMHATOPHBIX pa3MenieHusi, couetanus (6e3 MOBTOPEHUI M C MOBTOPEHUSIMHU).
3azad. Pemenue KOMOWHATOPHBIX 3ajad, COOTBETCTBYIOIINX
cnenuduke MPoPEeCCHOHATBPHONW EATeTbHOCTH, KaK CpPECTBO
00pabOTKM M MHTEepIpeTaluy HHPOPMALUU
2.6 | DnemeHThl U MeTObl | OOImMEe CcBeleHHS O BBIOOPOYHOM METOJe: TeHepajbHas |

MaTeMaTH4eCKOM
CTaTUCTUKHA HpI/I
o0paboTke u
HCCIICAOBAHUU
JAHHBIX

BBIOOpPOYHAsI COBOKYITHOCTH; OOBEM COBOKYITHOCTH; BHIbBI
BBIOOPOK; cI1ocoObl 00pa3oBaHusl BHIOOPOK. BapuaoHHbIH psij
M CTAaTHUCTUYECKOE pacmpexaeneHue BbIOOpku. Illomuron wu
THCTOTpaMMa YacTOT. DMIHUpHUYEcKass GYHKIUS paclpeaesieHus..
YuciioBble XapaKTEPUCTHKH BapUAMOHHBIX PSIJIOB.

[IpoMexyTouHas aTTecTalusl - 3auem
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4 Ilopsaok
KOMIIeTeHUHI 00y4arolerocsi B TeKyuieid u MpoMe;KyTOYHOM aTTecTAlluN.

OIICHUBAHHUA

yCcneBaeMoCTH

H

c¢hopMHUPOBAHHOCTH

JIJ1sl TIOJIOKUTENLHOW OICHKH TI0 pe3yJibTaTaM OCBOCHUS JUCIUIUIMHBI 00yYaroleMycs
HEO0OXOJIMMO BBHITIOJTHUTh BCE YCTAHOBJICHHBIC BHJBI y4eOHOUW paboThl. OleHKa pe3yibTaToB
paboThI oOy4arorierocst B 0amiax (1Mo BuaaM) mpuBeeHa B Tadymie 7.

Tabmuua 7 - [lIkana u moka3aTenu OLECHUBAHUS PE3YIbTaTOB YUeOHOIH paboThl 00yJarOmuXcs 10
BHJIaM B OayutbHO-peiiTunTroBOM cucteme (BPC)

Yyebnas padora |Cymma |[Buasl u pe3ynbrarsl |(O1ieHKa B aTTECTalMN baer
(BUIBI) 0aymioB |yueOHON paboThI (17
HEJICIb)
Texymas 80 JlexumoHHble 1 6anaa mnocewenue 1 0-7
yueOHas paboTta 3aHATHS (KOHCIIEKT) [JTEKIMOHHOTO 3aHATHUS
B CEMeCTpe (7 3ansATH])
(ITocemenue [IpakTuueckue 1 6ana - nocemenue 1 14 - 35
3aHATUHI 110 3aHTUS (OTUET O IIPAKTHUYECKOTO 3aHATUS
pacluCaHuIO U BBHITIOJTHEHUH 2,5 6anaa — noceuieHue 1 3aHsATus
BBITTOJIHEHHE nabopaTopHOi Y BBITIOJTHEHHE 33JaHUH Ha
3aJIaHU ) pabortsl) (14 3aHATUH, B TOM YUCJE, BKIAJ B
3aHSTUH). paboTy Bcel Ipynimbl.
IloaroroBska k 7 6anaoB Ilman-xoucnoekt mo teme |0 - 7
KOHTPOJIbHBIM 3anatud (1 6amn 3a 1 Temy)
pabotam
KoHntposnbnsie 3a onny KP
pabotsl (3 paboTsl) |0T 6 M0 7 6an10B (BbIONHEHO 51 - |21-33
65% 3ananuii)
o1 8 10 9 6a/1110B (BBIMOIHEHO 66 -
85% 3amaHuii)
ot 10 10 11 6a/1J10B (BBITIOJHEHO
86 - 100% 3ananuii)
Pedepar (mo 1 CootBercTBHE TPEOOBAHUSIM K 16 - 18
pasneny) COJIEPKAHUIO U O(DOPMIICHHIO
MUCbMEHHBIX paboT 00yUYaIOIIUXCSL.
Hroro no texyuieii padore B cemecTpe 51-100
ITpomexyrounas|20 Tecr. 10 6aau10B (oporosoe 3Hauenue) |10-20
aTTecTaIus 20 6an10B (MaKCUMaIbHOE
(3auer) 3HAYEHHE)
HTOro no npomMe;Kyro4Hoi arrecranum (3adery) 20 6anaoB
CyMMmapHasi OlleHKA 10 THCIUTIJIHHE:
Cymma 6aJuioB TeKyIIed U MPOMEKYTOYHOM aTTeCTallui 51 -100 6.

B mpomMexyTouHON arTecTali OIEHKa BBICTaBIseTCs B BegoMmocTh B 100-6ambHOM
mKajge 1 B OyKBeHHOM SKBUBaseHTe (Tabauna 8):

Tabmuma 8. OneHka ypoBHSI yCBOCHUS UCITUTUTMHBI U KOMITETCHITHA

Kputepun oneHnBaHus KOMIeTeHIMA YpoBennb Hrorosasn Ouenka no
YCBOCHHSA OlleHKA 100-
AUCHMILVIHHBI O0anbHOM
U mKajie
KOMIeTeHIU I
OOyJaromuiicss He BJIaJeeT TEOPETUYCCKUMHU & TEPBBII HE 3a4Te€HO  MeHee 51
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OCHOBaMH JUCLIUILINHBI U Hay4YHOU Oama
TEPMHUHOJIOTHEN, JEMOHCTPUPYET OTPHIBOUHBIE
3HaHUs, HE CIOCOOEH pelarh IPAKTHUYECKHe

3aJ1a4n
OO0yuarommiics BJIaJIEET TEOPETUUYECKUMH = JIOMYCTUMBIA  3a4TE€HO 51-100
OCHOBaMH MUCIUAILINHBI u Hay4YHOU 0aJIoB
TEPMHUHOJIOTHEH, crrocooeH pemarh

MPAKTUYCCKUC 3aJa4n

5 MarepunajibHO-TeXHH4YECKOe, MPOrPaMMHOEe M Yy4eOHO-MeToIn4ecKoe
o0ecneuyeHne TUCHUILINHBI

5.1 YueOnas suTeparypa

OcHoBHasl yueOHas1 JIUTEpaTypa

1. AnekceeBa, M. b. Teopus cucrem u CUCTEMHBIN aHATIU3 : YUEOHUK U IPAKTUKYM JJIs
akageMmuieckoro OakanaBpuata / M. b. Anekceesa, I1. I1. Berpenko. — Mocksa : U3naTenscTBo
FOpaiit, 2019. — 304 c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-534-00636-0. —
Texcr : anextponnslii / 9bC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/433246

2. I'moroBa, M. FO. MaremaTtnueckas 00paboTka nHGOpMaLKHU : yUeOHUK U MPAKTUKYM

Ui akagemuueckoro 6akanaspuara / M. FO. I'nmorosa, E. A. CamoxBanoBa. — 2-e U3J., UCIIP. U
nomn. — Mocksa : M3narensctBo FOpaidt, 2017. — 347 ¢. — (Beicmiee o6pazoBanue). — ISBN
978-5-534-00657-5. — Tekcr : oanexktponHsii // OBC IOpaiit [caéit] — URL:
https://urait.ru/bcode/399086

JonosHuTeIbLHAA yYeOHas IUTEpaTypa

1. Kongaes, B. JI. CTpyKkTypbl U aJropuTMbl 00OpaOOTKM AaHHBIX: YueOHoe mocobue /
Kongaes B.Jl. - Mocksa U1l PUOP, HUIl UH®PA-M, 2014. - 296 c. (Briciiee o6pa3oBanue:
bakanaBpuar) ISBN  978-5-369-01264-2. - Tekcr : oanekrpoHHeld. -  URL:
https://znanium.com/catalog/product/418290 (mara obpamenus: 28.01.2019). — Pexum nocrymna:
IO MOJIIHCKE.

2. O'Konnop, /I. UckyccTBo cucteMHOro MbinuieHus: HeoOXxoaumbie 3HaHUS O CUCTEMAaX
¥ TBOPYECKOM IMOAXOJIE K pelieHuto npodiem: Yuebnoe nocodue / O'Konnop /., MaknepmorT
HU., - 9-e u3n. - Mocksa :Anbpnuaa [1a0m., 2016. - 256 ¢. ISBN 978-5-9614-5289-1. - Tekcr :
anektponHsld. - URL: https://znanium.com/catalog/product/913068 (mata oOpareHus:

28.01.2019). — Pexxum goctyna: 1o MOIIHCKE.

3. O'Konnop, /. UckyccTBo cuctemHoro MeiuieHus: Heooxoaumeie 3HaHUS O CHCTEMax
¥ TBOPUYECKOM MOAXOE K pemeHuro npoodiem: Yuednoe nocobue / O'Konnop [l., Makaepmott
HU., - 9-e u3n. - Mocksa :Anbpnuaa [1a0m., 2016. - 256 ¢. ISBN 978-5-9614-5289-1. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/913068 (mata oOpameHus:
28.01.2019). — Pexum goctyna: mo moJIucKe.

5.2 MaTepuaibHO-TeXHHMYECKOE U NMporpaMMHoe o0ecneueHune
AUCHUIIUHBI

VYyeOHbIC 3aHATHS MO AWCIHUIUIMHE MPOBOAATCS B y4eOHBIX ayauTopusx HOU Kem[Y
corjracHo taoaure 9.
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Tabmuia 9 - YueOHbIe ayTMTOpUN U TIPOTpaMMHOE 00ecriedeHUE

HanMeHoBaHre IOMEIICHUH JIJIsl IPOBEICHUS BCEX BUIOB yUEOHOMH
JIeSITeIbHOCTH, TIPEAYCMOTPEHHOM YIeOHBIM TUTAaHOM

Anpec (MECTOMOIOXKEHHE)
MOMEIICHUH [T IPOBEICHUS
BCEX BUJIOB yueOHOI
JeSITebHOCTH,
NpeayCMOTPEHHOHN yueOHbIM
IJTAHOM

604 YucOHas ayauTopus ISl IPOBEICHUS :

- 3aHATHUH JEKIIMOHHOTO THIIA;

- TPYIIOBBIX U WHIAVNBUIYAIBHBIX KOHCYIJIBTAIUMH;

- TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTalllu.
Cnenuaau3upoBanHas (y4eOHas1) Medesb: JIOCKa MeJoBasd,
CTOJIBL, CTYJIbSI.

OOopynoBanme /Ui TMpe3eHTalMH Y4eOHOro MarTepHaJia:
nepeHocHoe - HOYTOYK, SKpaH, MPOEKTOpP.

Hcnoan3yemoe mnporpammHoe obecnedenue: MSWindows
(MicrosoftimaginePremium 3 year mno CyOJIUIIEH3MOHHOMY
noroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r1.),
LibreOffice (cBobomno pacnpoctpansemoe I10), FoxitReader

654079, Kemeposckas
o0nactb, T. HoBoOKy3HeIIK,
np-xkt Meramtypros, 1. 19

(cBobomHO pacmpoctpansiemoe I10), Firefox 14 (cBobomHO

pacnpoctpansiemoe  [1O), Sunekc.bpaysep (oTeuecTBeHHOE

cB00OIHO pacnpocTpansemoe [10).

HutepHer ¢ o6ecnneyenuem gocryna B JUOC.

602 KoMnbIOTepHBbIH KJacc. 654079, KemepoBckas
Y4eOHast ay TuTOpUS JJIs IPOBEICHMS: obnacte, T. HoBOKy3HEIIK,
- 3aHATHI CEMUHAPCKOTO (IPAKTHYECKOT0) TUTIA. np-kT Metannypros, a. 19
Cnenuaan3upoBanHas (y4eOHas) Melesb: JIOCKa MeJoOBasd,

Kadeapa, CTOIBI KOMITBIOTEPHBIE, CTYIIbS.

O0opynoBanue: CTallMOHAPHOE  —  KOMIIBIOTEpPHI s

obyuarotuxcs (17 mt.).

Hcnoan3yemoe mnporpammHoe o0ecnedyenue: MSWindows

(MicrosoftimaginePremium 3 year mo CyOJIMIIEH3HOHHOMY

noroBopy Ne 1212/KMP or 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBoOomno pacnpoctpansemoe I10), FoxitReader
(cBobomHO pacnpoctpansemoe I10), Firefox 14 (cBoGoaHO
pactipoctpansemoe  I10), Snpexc.bpaysep (oTedecTBeHHOE
cBoboaHo pacmpoctpansemoe I[10), OpenProject (6ecrnarHas
Bepcusi), Opera 12 (cBobomHo pacmpoctpansemoe I10),
OracleVMVirtualBox (6ecrutatnas Bepeus), MathCad (JIutensus
Ne9OA1487712), MatLab (JIumenzust No592765),
AdobeReaderXI(cBobonHo pacmpocTpaHseMoe I10),
WinDjView(cBob6oano pacnpoctpansemoe 110),

HNutepHer ¢ odecnieuenuem gocryna 8 IUOC.

5.3 CoBpeMeHHBIE npogeccuoHaIbHbIE
HH(OPMALMOHHBbIE CTIPABOYHbIE CUCTEMbI

Oobmmepoccuiickuit MaTeMaTUYeCKUn

http://www.mathnet.ru/

nopTan

0a3bI

(ua(opMarOHHAS

JAAHHBIX H

CUCTEMA)

WNudopmannonnas cucrema « EnnHoe okHO 1ocTyna kK 00pa3oBaTeIbHBIM pecypcam -

http://www.window.edu.ru.
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6 Nnble cBeienns ¥ (WJIM) MaTePUAJIbI.

6.1 IlpuMepHbIe TEMBbI MUCbMEHHBIX Y4eOHBIX Pa0doT

Tewmnbl pedeparoB mis 1 paszaena

. CHCTeMHBIH aHaIN3 - KaK METOA0JIOTUYECKas JUCIUTUINHA.

. Cucremosorus - Kak TeopeTHYecKasi IUCLUILINHA, TEOPUs CUCTEM.

. CHcTEeMOTEXHUKA M CUCTEMOTEXHOJIOTHKA - KaK MPUKJIIaIHbIC JUCIUTLTAHBL.

. [Inoxo cTpykrypupyemslie U (opMalIn3yeMble CUCTEMBI.

. CBOHCTBa CUCTEM, HX aKTYaJIbHOCTb U HEOOXOUMOCTb. [Ipumepsl.

. DTanbl CUCTEMHOI'0 aHAJIN3a, UX OCHOBHBIE €I, 3a/1a4H.

. OYHKIIMOHUPOBAHUE CUCTEM, PA3BUTHE M CAMOPA3BUTUE CHUCTEM: CPAaBHUTEIBHBIN

NN R W=

aHaJIn3.

8. 'mOKkocCTh, CBA3HOCTD, IKBUBAJIEHTHOCTh U MHBAPHUAHTHOCTb CUCTEM: CPAaBHUTEIbHBIN
aHaJIu3.

9. AnreGpa OTHOIIEHUH KaK YHUBEPCAILHBIN amapar TEOPUU CHCTEM.

10. KnaccudukanuoHnHas cuctemMa KJ1acCoB CHCTEM.

11. bonbuias U cloKHask CUCTEMA - B3aUMOIEPEX0/Ibl U B3aMMO3aBUCUMOCTH.

12. EquacTBO M1 60ph0a pa3InyHbIX TUIIOB CIIOKHOCTEH.

13. Undopmanus - 3HaHUE, AOCTPAKLIUSL.

14. Undopmarus - Mepa nopsiika, opraHu3aluu, pasHooOpas3usi B CUCTEME.

15. Undopmanus - CTpyKTYpUPOBAaHHOCTU U HEOIIPEIEIEHHOCTH B CUCTEME.

16. DOuTponus u mepa 6ecriopsizika B cucteme. MHopmanus u Mepa nopsiika B CUCTEME.

17. KBaHTOBO-MEXaHUYECKUM M  TEPMOAMHAMUYECKUH IMOAXOJIbl K H3MEPEHUIO
uHpopmanuu.

18. CemaHTHYECKHE W HECEMaHTHYECKHE Mepbl MH(GOpPMAlMU - HOBbIE MOJIXOJbl U
ACTIEKTBHI.

19. llenu, 3amauu, 3Tansl ¥ IpaBUiIa yIpaBIeHUs: CUCTEMOH (B cUCTEME).

20. YCcTOWUYMBOCTb CUCTEM M UX THIIbI, BUJBI.

21. Koruuronorust - cuHTeTHYecKass Hayka. KOTHUTHBHBIE peEIIETKH (CXEMbl) -
MHCTPYMEHTAPUI TIO3HAHUS CUCTEM.

22. CaMmoopraHu3aius COlMaTbHO-DKOHOMHUYECKUX CUCTEM M UX 3HAUYCHUE.

23. AkcruomMaTuKa CaMOOPraHU3aluu CUCTEM.

KonTtpouabnas padora Nel

BapuanT (o6pazern)

1.Ha pucyHke noka3aHo u3MeHEHHE TEMIEpaTyphl BO3lyXa Ha MPOTSHKEHUU TPEX CYTOK.
ITo ropu3oHTanu ykas3bIBaeTCsi JaTa W BpEMs, IO BEPTUKAJIM — 3HAYEHHE TEMIIEpaTyphl B
rpagycax llenbcus. Omnpenenure mo pUCYHKY HAaUMEHBIIYIO TeMIeEpaTypy Bo3ayxa 29 mas.

Otger naiite B rpaaycax Llenbcus.
I8

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 0600 1200 1800 0000

28 miam 20 yan 0 mas
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2. Ha pgmarpamme moka3aHo pacripejelieHue BblTIaBKM menu B 10 cTtpaHax mupa (B
Thicsiyax TOHH) 3a 2006 roa. Cpenu mpeacTaBiICHHBIX CTpaH MEPBOE MECTO IO BBIMUIABKE MEIU

zaauManu CIHIA, necaroe mecto — Kazaxcran. Kakoe mecto 3anmmMana Mamone3us?
14041

1200 -
110 t
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3. 3anmonHATH TAOIUILY:
a -3 -2 -1 0 1 3 6
b 2 4 6 3 5 -2 0
c 7 -3 5 -2 4 1 -8
a’+2bc+7
a’+3b” +c

1. JlaHbl Tp MHOXECTBA:!

A={-5;,—4;-3;0;1;2;3;5}, B=1{0;1;2;3;4;5;6}, C ={-3;—2;—-1;0;1;5}.
a)E=(AVB)N(BN(O))\C;
b).M =(A\B)N(B\C)u(4\(O).

2. Ha ¢akynbrere (uaonmoruu ydarcs CTYACHTBI, MOJy4Yarollde CTUICHIMUIO, H
CTYACHTBI, HE TIOTyJaronme cruneHanto. [lycte A — MHOXKECTBO BCEX CTYACHTOB (akynbTeTa; B

— MHOXECTBO CTYACHTOB (aKylbTeTa, MOJYyYaIOIUX CTHUICHINI0. YKaXHTe, 4YTO COOOi
IIPEJICTABIISIET 00beOUHenue, nepeceuenue 1 pazHocms MHOXECTB A U B.

Haiitu cnenyromue MHOXKeCTBA:

3. N300pa3zute ¢ MOMOIIBIO JUarpaMmbl OTHOIICHHE MEXIYy MHOXECTBaMU: A —
MHOECTBO YUYEHUKOB 9 Kjacca, B — MHOecTBO OTJIMUHUKOB, C — MHOYKECTBO XOPOIIUCTOB.
4, [TocTpouTh MHOXKECTBO

(A\B)"(4\C)

KonTtpoubHnas paGora Ne2
BapuanT (o6pazen)
1. CoctaBuTh TAOJIUIIBI UCTUHHOCTH JJIs1 CIEAYIOMUX (OPMYTT alnreOphl BHICKa3bIBAHUMN:

a). (P—)Q)—>((P—>ﬁQ)—>—lP); b). (P—)Q)—)((P—)(Q—)R))—)(P%R)).

2. IlepeBecTu mpeUIoKEHNE HA MAaTEMaTUYECKHH SI3bIK, IIOCTPOUTH €r0 OTPHUIIAHUE U ATO
oTpuliaHue chopMyIUpOBaTh HA OOBIYHOM SI3bIKE:

«Ecnu g moiiny B CTOJIOBYIO M HE YCIEI0 Ha 3aHATHUS, TO MaTepuall HY>XHO H3y4yaTb
cCaMOMy».

3. Ecaum B CTpOUTENBCTBE BHEAPSIOTCS COBPEMEHHBIE METOJbl IUIAHUPOBAHUS U
pykoBojcTBa (A), To cTpoiiku OyayT pactu Obictpee (B), a croumocTs cTpouTtenscTBa Oyjaer
camwkatbes (C). B crpoutenbcTBe yke BHEAPSIOTCS COBPEMEHHbIE METOJbl IJIAHMPOBAHUS U
pykoBojcTBa. CieoBaTeNbHO, CTPOWKH OYAyT pacTH OBICTpee, a CTOMMOCTh CTPOHMTEIHCTBA
Oyzaer cHmkaTbes. CripaBeIMBO JIM TaKoe 3aKIoueHue?

4. Pemith JIOTUYECKYIO 33/1a4y:

DOK3aMeH caaBaliM 4eTbipe aburtypuenrta: Aradono, Berkun, CapaeB u Kupees.
H3BecTtHO, 9TO:

1) dns Toro, uro6sr AradoHOB He cnan win Betkun cnan, HeoOxoammo, yToOsl CapaeB
cnan u KupeeB He ciian 3K3aMeH.

2) Jlns Toro, utoOb He caan Capaes, a BeTkuH cian, HeoOxoaumMo, 9To0b1 AragoHOB He
cnan win KupeeB cian s3K3aMeH.

3) HeBepHo, uTo asist TOro, 4ToOBI HE cAain AragOHOB, JOCTATOUHO, YTOObI cnan Kupees.
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KTo cman sx3amen?

KonTpoabHas padora Ne3

BapuanT (obpasern)

1. Kak-To pa3 B BockpeceHbe ceMepo Ipy3ed 3aunuid B Kade, yceluch 3a OJIMH
CTOJIMK M 3aKa3alii MOpOKeHOe. XO03siMH Kade cKazaj, YTo eciH JPpy3bs B KaXKAO€ CIeayroliee
BOCKpECEHbE OYIyT CaJUThCA MO-HOBOMY UM MEPENpoOyIOT BCE CIOCOOBI MOCAIKH, TO C 3TOTO
MOMEHTa OH OO0Oemaer KOPMHTb HMX MOPOXKEHBIM OecrjaTHO. YJIacTes JM  JIpy3bsiM
BOCIIOJIb30BaThCS MPEUIOKEHUEM X03siMHa Kade?

2. B onumnuane mo maremaTtke ydacTByroT 12 komanna. CKOJBKHMH CIOcCOOaMu
OHH MOTYT 3aHSTh PU30BbIE MecTa?

3. CKOJBKUMH c1IOCO0AMH MOKHO MTOCTABUTH & IAIIEK HA YEPHBIE OIS TOCKH?

4. Bpomiens! qBe urpanbHbie KOCTH. HallT BEPOATHOCTH CIENYIOMUX COOBITHIA: a).
CyMMa BBITIABIIMX OYKOB PaBHA CEMH; 0). CyMMa BBIABIINX OYKOB paBHA BOCHMH.

5. B ypue 10 Genbix, 15 yepnbix, 20 cuHuX U 25 KpacHBIX HIapoB. BeiHymM oauH

nrap. Haiitu BeposiTHOCTH TOTO, UTO BBIHYTBIM LIap CUHUM WM KPACHBIM; O€nblil, YepHBIA WU
CUHUM.

6. JIBa paBHOCWIbHBIX IPOTMBHUMKA HWIPAOT B IIaxMaTel. YTO BeposiTHEe: a).
BBIUIPaTh OJHY MAapTHIO U3 JBYX WJIM JIBE MAPTUU U3 4eThlpex? 0). BHIUTPATh HE MEHEEe JBYX
napTUid KX YeThlpeX WM HE MeHee Tpex mnapTtud u3 naru? Huubu BO BHHMMaHHME HeE
IIPUHUMAIOTCS.

KonTtpouabnas paGora Ned

Bapuant (o6pa3err)

IIpn wu3ydenuun yuyeOHOM Harpy3ku ydammxcs mnonpocuiad 30 BOCBMHKIACCHUKOB
OTMETHUTH BpeMs (¢ ToyHocThio 710 0,1 1), KOTOpOe OHM 3aTpaTWIM B ONpEACICHHBIN JEHb Ha
BBITNIOJIHEHUE JOMAIIHUX 3a1aHui. [lonyunnu cnenyronye JaHHbIE:

2,7 2,5 3,1 3,1 3,4 1,6 1,8 4,2 2,6 3,4
3,2 2,9 1,9 1,5 3,7 3,6 3,1 2,9 2,8 1,6
3,1 3.4 2,2 2,8 4,1 2,4 4,2 1,9 3,6 1,8

1. ITocTponTh BapuaMOHHBINA sl PACTIPEACICHUS.

2. ITocTpouTh CTATUCTUYECKUU PsiJ paCTIPEICICHHUS.

3. IlocTpouTh WHTEPBAIBHBIA PsiJ pacnpeneneHus. s 3TOro ycTaHOBUTH, Ha Kakoe
KonuecTBO kiaccoB K pasbuBaercs qJaHHBIN psil HAOTIOICHUI:

K=1+3,322IgN, rne N — 06beM BbIOOpKHU

B namewm cnyuae N=30, 3nauut K=1+3,3221g30=5,9

o X —Xmi
Haiiti mmpuny kiacca h: h%

WHTepBasibHBIN psijl pacupeiesieHus IPEeICTaBUTh B BUE TaOJINIIbI

Knacc zpanuy Yacmoma n;

4. ITocTpouTh MOJIUTOH PACIPEEIICHNUS, UCTIOIb3YS PE3yJIbTAThI ITYHKTA 2.
5. IlocTpouTh THUCTOTpaMMy PACIPEAEIICHHS

Knac
c 2panuy

ni’h

6. Beruncnuth BEIOOPOYHOE CpeiHee CTATUCTHUECKOTO psijia.
7. BeraucnuTs auctepcuio S mo Gpopmyie:

k
1 —
SZ = —Z(xi - X)zn,-
n i=1

8. HaiiTu cpeanee kBaipaTU4eCKOE OTKJIOHEHHE S.
9. Haiitu mony Mo u Menuany.
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6.2 IlpuMepHbIe BONPOCHI W 3aJaHUA / 3aJ4a4YM JISI MPOMEKYTOYHOI
arrecTauuu

Tabmuna 10 - [IpumepHbie TeOpeTHUECKHUE BOIPOCH U IPAKTHUUECKUE 3aJaHUs K 3a4eTy

Pazpenst | IIpumepHusie IIpuMmepHBIe IPAaKTUYECKUE 334U
Y TEMBbI TEOPETUYECKUE BOIPOCHI
1. OCHOBBI CHCTEMHOI'0 aHAJIN3a
OcnoBubl | 1.Yt0 Takoe cucremubiii | 1.KakoBsl moacucremsl cuctemsl "BY3"? Kakue cBsizu
e noHATus | aHann3? 2.UTo BXOOUT B | MEXKIYy HUMH CyIIECTBYIOT? OnucaTh UX BHEUIHIOK U
CHUCTEMHO | MPEIMETHYO o0JacTh | BHYTPEHHIOIO cpeny, CTpyKTypy. Kiaccuduumponarsb
ro CHUCTEMHOTO aHanu3a? (c mosicHeHusiMuU) noicucTeMbl. OnucaTh BXOJ, BBIXO/I,
aHaiau3a 3.KakoBbl OCHOBHBIE | 11€JIb, CBSI3U YKA3aHHOW CHUCTEMbl U €€ IOJICHUCTEM.
CUCTEMHBbIE MeToAasl U | HapucoBarh TOMOJOTHIO CUCTEMBI.
npoueaypsi? 2.IlpuBecTn nmpumMep HEKOTOPOH CUCTEMBI, YKa3aTh €e
4.Yro TaKoe LIEJIb, | CBA3U C OKPY’KAIOIIEW CPeoi, BXOJHBIE U BBIXOJHBIC
CTPYKTYpa, CUCTEMa, | MapaMeTpbl, BO3MOXKHBIE  COCTOSIHUSL ~ CHUCTEMBI,
MOJICUCTEMA, 3a1ava, | noacuctemsl. lloscHUT, Ha 3TOM mpumepe (T.e. Ha
peuieHue 3ajaud, | IpUMepe OJHOM U3 3a/1ay), BO3HUKAIOIIMX B JaHHOU
npobiema? CUCTEME KOHKPETHBIM CMBICA TMOHATUH '"peluTh
5.KakoBbl OCHOBHBIE | 3amauy" u "pemenue 3agaun”. IlocTaBuTh OAHY
MPU3HAKK W TOMOJIOTUM | IPOOIEMY ISl 3TOM CUCTEMBI.
cucreM? 3.IIpuBectu mMopdonoruyeckoe, UHGOPMALMOHHOE U
6.KakoBbl WX OCHOBHBIC | QYHKIIMOHATHHOE OIKMCAHHUS OJHOU-IBYX CHCTEM.
TUIIBI OTUCAHUI? SBnstoTCs m 3THU CHUCTEMBI IJI0XO
7.KakoBbl STambl | CTPYKTYPUPYEMBIMU, TIJI0XO0 dhopmann3zyemMbIMU
CUCTEMHOTO aHanu3za? | cucremamu? Kax MOXHO YIYUYIIUTh ux
KakoBbl 0CHOBHBIE 3a71a4M | CTPYKTYPUPOBAHHOCTH U (POPMATHU3yEeMOCTh?
3THUX 3TannoB?
Cucremnl | 8.Kak knaccuduuupyrores | 4.IlpuBectu npumMep OJHOM-IBYX CIOKHBIX CHCTEM,
u CUCTEMBI? MOSICHUTh MPUYUHBI U THUII CIOXHOCTH, B3aHUMOCBS3b
undopma | 9.Kakas CHUCTEMa | CIIO)KHOCTEM  pa3IWYHOr0 THUMA. YKa3aTh MEpHI
s Ha3bIBaeTCs 00mb1I0N? | (IpUEMBI, MPOLIEAYPHI) OIICHKH CJIO’KHOCTH.
CIIOKHOM? [Tocrpoutrs 3D-, 2D-, 1D-CTpyKTypbl CHOXHBIX
10.Yem onpenensiercs | cucreM. Chenatb  pUCYHKH,  WJUIFOCTPHUPYIOLIUE
BBIYUCIIUTENIbHAS OCHOBHBIE CBSI3U.
(cTpykTypHas, 5.BbiOpaB B KadyecTBe MEphI CIOKHOCTH HEKOTOPOil
JTUHAMUYECKAS ) 9KOCHUCTEMBI MHOTOOOpaswe BHUIOB B HEH, OIICHHUTH
CJIO)HOCTh CUCTEMBI? | CIIOKHOCTh (MHOT000Opa3ne) CUCTEMBI.
11.IlpuBennre npumepsl | 6.1IpuBecTn npruMep OLEHKH CIOKHOCTH HEKOTOPOIO
TaKUX CUCTEM. dbparmeHTa JUTEPATypPHOTO (My3BIKaJIBHOTO,
12.Yto TaKoe | JKUBOIMCHOTO) MPOU3BEICHHUS.
unpopmanus? Kak | 7.lna 3agaun peuieHuss KBagpaTHOTO YpPaBHEHMS
KiaccuuIupyercs yKa3aTh BXOJIHYIO, BBIXOJHYIO, BHYTPUCHCTEMHYIO
nnpopmanus? Yem | uH(popmanmio, UxX B3aHMOCBSI3H.

oTau4aercs uHGopManus
OT COOOIIEeHUS?
13.KakoBsI OCHOBHBIE
SMITUPUYECKUE MCTO/BI
noy4yeHust nadopmaruu?
14 KakoBbI OCHOBHBIC
TEOPETHYECKUE  METOJIbI
noJydeHus napopmanuu?

8.IloctpouTh TakTUKy U3y4YeHHsS (HCCIIETOBAHMS)
AIUAEMUHU TPHUNINA B TOPOJAE TOJBKO AIMIMPUYECKUMU
(TEOpETUYECKUMHU, CMEIIIAHHBIMHU ) METOIaMu?
9.OMnupuyeckumMu  (TEOPETUYECKUMH, AMIMPUKO-
TEOPETHYECKUMH) METOJaMU TOJIYYUTh UH(POPMAIIUIO
0 norojie (OMUIINTE B OOIINX YepTaxX MOAXOIbI).
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2. MeToapl MaTeMaTH4eCcKOi 00paboTKH HHGOPMAITUH

Marematu | 15.Tabnauma kak cpeactso | 10. Ha  ngumarpaMme moOKa3aHO — paclpenesieHue
YecKue CUCTeMAaTH3aluH BBITUIaBKU Meau B 11 cTpaHax mupa (B ThicA4axX TOHH)
cpeacTtBa | HH(OPMAIIHH. 3a 2009 roa. Cpenu mpelacTaBIEHHBIX CTpaH IIEpBOE
npeacraB | 16.Cxembl u UX | MECTO TIO BBIIUIABKE MEIM 3aHuUMaio Mapokko,
JeHus IIPUMEHEHHE Ipu | oguHHaauaroe wmecto — bonrapusa. Kakoe wmecto
uHpopma | pemieHUU npukiaaneix | 3anumana KHP?
102078 3azad. 100
17.I'paduku Kak cpeacTBo :;
IIPEICTaBICHUS 40 —
uHdopManuu 10
18.®yHKIUs kak | ¢ J2 : ] -
MaTeMaTU4decKas MOJCHb iﬁ*& g:v“j & ,-\591& ,g}'?’ & q:-z'-“q’ & @9‘“’ o
peanbHBIX TPOIIECCOB. & o @& Y ¢ ,@,Eﬁ:: oF &F 8
[IpeacraB | 19.Pemenune norumueckux | 11. B kmacce 25 uenoBek. M3 Hux 15 denoBek
JIeHHUe 3a/1a4 ¢ MOMOIIbIO TAOMUI] | MOCEIIA0T CIEUKYpPC IO aHTIMHCKOMY sI3bIKy, 14
unpopma | 20.IIpencraBnenue YEJIOBEK MOCEIIAI0T CHEIKYPC M0 HEMEIIKOMY SI3BIKY, 6
002078 uH(pOpMallUM Ha S3bIKE | YEJIOBEK HE XOJIAT Ha cHelkypchl. CKOIBKO YelOBEK
CPEICTBA | TEOPUU MHOKECTB. MIOCEIIAET J1Ba crenKypca’?
MU 21. BrickazpiBanus. | 12. Penmuth JIOrM4YeCcKyro 3a/1a4y:
TEOpUH Omneparuu HaJ | DK3aMEH cIaBaiM 4eThipe abutypueHTa: AradoHOB,
MHOKECTB | BbICKa3biBaHusAMU U uX | Betkun, Capaes u Kupees. 13BecTHO, 4TO:!
u CBOICTBa. 1) dnsa toro, uroObl AradoHOB He chan win BeTtkun
Matematu | 22.DopMyiibl JIOTHKH | call, Heooxoaumo, utoOsl CapaeB cran u Kupees He
qecKOU BBICKA3LIBaHUH. cIai PK3aMeH.
JIOTUKU PaBHocuibHOCTE hopmyn. | 2) Jlist Toro, uro6sl He caan Capaes, a Betkun cnan,
HeoOxoauMo, uToObl AragoHoB He cnan win Kupees
Call DK3aMEH.
3) HesepHo, 4to a1 TOro, YT00BI HE c1an AradoHOB,
JIOCTaTO4HO, 4T0ObI can Kupees.
Kto chan sx3amen?
Croxactu | 23.IlonsTue 13. Ilocuuraiite uucio O6ykB B Bamiem nmenu, myctb
YECKHE KOMOWHATOpHOM  3amayu. | 3To uucio paBHO N. [locuuraiite uncno Oyks B Bamei
MOJIENH OcHoBHbIE 3JIeMEHTHI | pamMuiauM, 3To Oyzaer uucno M. MU, Hakonen,
npejacTaB | KOMOMHATOPUKH. nocuutaiite uuciao OykB B Bamem otuectBe. OTO
JIEHHS U 24. O6pabotka | yucno L. Bo Bcex ycnoBusx 3amay nanee N, M u L -
00paboTk | mHGOPMAIIMK C TIOMOIIBIO | ATO T€ caMmble Yuciia. Hamumure oTBeET.
u pelieHns ITpumep pewenus: Banos MBan MBanosuu. N = 4, M
uHpopMa | KOMOMHATOPHBIX 3aja4 =6,L=8.
IUH 25. O6mme cBenenusi o | 3amaya 1. B kmacce N +M +L gereil. Mapses

BBIOOPOYHOM METOJE:
reHepajbHast "
BBIOOpOYHAs

COBOKYITHOCTH; o0BeM
COBOKYITHOCTH; BUJIBI
BBIOOPOK; CHOCO0BI

o0pa3zoBaHMs BEIOOPOK.

26. BapuanuuoHHsblil psg u
CTaTHCTUYECKOE
pacrpeiesieHue BHIOOPKH.
27. [Tonuron u
TUCTOrpaMMa 4acToT.

WBanoBHa pemnmia OTHPaBUTh TPOUMX U3 HUX HaA
ONIUMITUAMY 1O JUHTBUCTUKE. CKOIBKUMHU CIIOCOOaAMU
3TO MOYHO CJIeNaTh?

3agaya 2. CKOJIBKO pa3IMYHBIX CIIOB  MOXHO
COCTaBUTb, IlepecTaBiisisi OyKBHI @) B BalleM UMeHH? b)
B cinoBe «CIIOCOBHOCTb»?

3apaua 3. B koHIUTEpCKOH JTaBKE MPOJAOT KOH(ETHI
4 coptoB: «IItnuse Momokoy, «Tprodensy, «CeBepHoe
Cusinue» u  «['pwibsx». CKOJIBKMMH CrHOCOOaMH
MOHO KyrmuTh N +M koHbpeT?

3anaua 4. Pora u3 M + L conpar BeicTpoeHa B psijl.
CKoJIbKMMH croco0aMu MOKHO TEpECTaBUTh COJIAAT,
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28. Uwucnosble | Tak, 4TOOBI ABA KOHKPETHBIX COJIJIaTa CTOSUTH PSIOM?

XapaKTEPUCTUKH 2. Kak-To pa3 B BOCKpECEHbE CEMEPO ApPy3€l 3allli B
BapHUaLlMOHHBIX PSAJIOB. kade, yceluch 3a OJUH CTOJMK U 3aKasaid
29. Hcnonp3oBanue | MopokeHoe. X03siMH Kade cKkaszall, UTo €ClU JIpy3bs B
bopmyn TEOPHUH | KaXKI0€ CIEQyIolee BOCKpPECeHbE OyayT CaluThCs IO-
BEPOSTHOCTEH JUIS | HOBOMY M TIEperpoOyIOT Bce CIIOCOObI MOCAIKH, TO C
peLeHus IPUKJIAJHBIX | 7TOT0 MOMEHTa OH 00€IIaeT KOPMUTh UX MOPOXKEHBIM
3ajad. OecrutaTHO. YaacTcst M APY3bsIM BOCHOJIB30BATHCS

IPEUI0KEHUEM X03siMHa Kade?

14.. B onumnuane nmo MaTreMaTUKe y4acTBYIOT 12
koMaH[J. CKOJBKHMHU CIIOCOOAMU OHU MOTYT 3aHSTh
IIpU30BbIE MecTa?

CKOJIBKMMH c1I0CO0AaMH MOKHO ITOCTaBUTh § IIAIIEK
Ha YepHbIe MO J0CKU?

15. bBpomiensl JBe wurpajibHble KocTh. Haiitu
BEPOATHOCTH CIEAYIOLIUX COOBITMH: a). cymma
BBINABUIMX OYKOB paBHa ceMM; 0). CyMMa BbINABILUX
OUYKOB paBHa BOCBMHU.

16. B ypue 10 6Genbix, 15 uepHbix, 20 cuaux u 25
KpacHbIX mapoB. Bemymn oxuH map. Haiitu
BEPOATHOCTb TOTO, YTO BBIHYTHIA IIap CUHUM WU
KPaCHBII; OeIbIid, YePHBIA WIH CUHHA.

17.. JIBa paBHOCWIBbHBIX IIPOTHUBHMKA WIPAIOT B
maxMaThl. YTo BeposiTHEE: a). BBIUTPATh OAHY MapTHIO
U3 JIBYX WJIM JIBE ApTHH U3 YeTblpex? 0). BRIUTpaTh HE
MeHee JBYX MapTHUI KX YEThIPEX WM HE MEHEE Tpex
naptud w3 naru? Huubm BO BHMMaHHE He
PUHUMAIOTCSL.

18. JlnurenbHOCTh JeyeHHUs OOJBHBIX ITHEBMOHHUEH B
cranmoHape (B ausx): 15; 20; 18; 20; 25; 11; 12; 13;
24; 23; 23; 24; 21; 22; 21; 23; 23; 22; 21; 14; 14; 22;
15; 16; 20; 20; 16; 16; 20; 17; 17.

BeimonHuTe cratucTuyeckyro oOpaboTKy NaHHBIX IO
CIENyIOIIed CXeMe: BBIIOJHUTh  PaHXKUPOBAHUE

IIpU3HAKa u COCTAaBUTh 0e3MHTEepBaIbHBIHI
BAPUALIMOHHBIM pAX  pacHpeleseHus; IOCTPOUTH
IIOJINTOH pacipeneneHus; COCTaBUTh

pPaBHOMHTEPBAIbHBIN BapHallMOHHBIN psiJl, pa30uB BCIO
BapHalMio Ha Kk UHTEPBAJIOB; IIOCTPOUTH TUCTOTPAMMY
pacnpezneneHus; 4. HalTH YHUCIIOBBIE XapaKTEPUCTUKU
BBIOOPOYHON  COBOKYITHOCTH: XapaKTEPUCTUKHU
MOJIOKEHUS  (BBIOOPOYHYIO  CpEIHIOI,  MOAY,
MeMaHy); XapaKTepUCTHKU paccessHUsl (BhIOOPOUHYIO
JICTIEPCHIO, CPEAHEKBAIPATHUECKOE OTKIOHEHHUE).

Caenenns o pa3padoTke u yTBep kAeHUH padoydeil NporpaMMbl JUCHHUIINHBI

Cocrasutrenb: QOcumoBa JILA., gmoreHT kadeapsl MaTeMaTtuku, (GU3HKA W
MaTEMaTUYECKOr0 MOJIEIUPOBAHUSI
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