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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuumimaa «MeToIsl MaTeMaTHYECKOrO0 MOACTUPOBAHHUS B IMPEIMETHBIX OOJIACTSIX)
OTHOCHTCS K IUCLUIUIMHAM 4acTd, (POPMUPYEMOIN yJyaCTHHKAMU 00pa30BaTEeNIbHBIX OTHOILEHUH,
brnoka 1. luctunnuns! (MOAYNIN) BapuaTUBHOTO MOy «MaTemMaTndeckue MeTo bl 00paboTKH
JAHHBIX» Y4eOHOro IUIaHa OCHOBHOW MpOoQecCHOHAIbHOM 00pa30BaTeIbHOM IPOTrPaAMMBI
BBICIIETO0 00pa30BaHUsl — MPOrPAaMMBbl MarucTpaTypbl IO HampaBieHUI0 NoArotoBku 44.04.01
[Tenarornyeckoe oOpazoBaHHE, HaNpaBIEHHOCTh (IIpo¢uib) 00pa30BaTEIbHOM MPOrpPaMMbl
«MeToa010rus MaTeMaTHIeCKOT0 00pa3oBaHus», OUHON (HOPMBI O0yUECHHS.

JlucuuiuivHa onMpaercss Ha pe3yibTaThl 0OydeHUus, CpOpPMHUPOBAHHBIE B PaMKax Kypca
OakamaBpuaTa Y JAMCUMIUIMH JuHamuueckue cuctemsl, Teopus aprymeHTrauud B
UCCIIEI0BATEIbCKON AEATEIbHOCTH.

Pe3ynbrarhl u3yueHus AUCLMIUIMHBI SBISAIOTCS OCHOBOW I WM3Y4YEHUs TUCUUIUIMH U
OPOXOXKICHUS  NPAaKTUK.  OJIEMEHTbl ~ MaTeMaTU4ecKod  SKoHoMukH,  IlpuknanHoi
(GyHKIMOHANbHBIA aHanu3, JIuHelHble omepaTopbl M UX npuioxkeHus, IIpousBoacTBeHHas
IpaKkTUKa (MPeAJUIIOMHAs), | Ul IPOX0XKJIEHHUS FOCYJapCTBEHHON UTOrOBOM aTTeCTalluu

1. Ilepeyenr mnJIaHMpyeMbIX pe3yJbTaTOB 00ydeHuss (0oOpa3oBaTejbHBIX
pe3y/1bTATOB) MO JMCHHUILIMHE

Leab0 OCBOGHUS JUCHUIUIMHBI SIBIISICTCS  MOATOTOBKA YYHTENsl K  Oyaymien
MpoECCHOHAIBHON NIEATETLHOCTH: (POPMUPOBAHUE CIIOCOOHOCTH K MPENOJaBaHUIO0 Y4eOHOTO
opeaMera  MareMaThKa JJIi  pa3HbIX HampaBiCHUH IOATOTOBKM HA pa3HbBIX  YPOBHSX
o0pazoBaHuUsl.

3agauyell OCBOEHMs IUCHMIUIMHBI sBIseTcs (HOpMUPOBAaHHE MPEACTABICHUA O POJIH
MaTEMaTHKHU B MPAKTHYECKOW JIEATETFHOCTH U MPUKIIAJHBIX 00JacTAX, 0TpadOTKA MOHATHHHOTO
anmapara MaTeMaTHUKU, TEXHHKH MPOBEICHMsS MaTEeMAaTHYECKUX pacdeToB, (OpMHUpOBaHUE U
3aKperyIeHUe yYMEHUsl IMPOBOJUTH CTPOTHE aOCTPAaKTHO-JIOIMUYECKHUE [0KAa3aTeNbCTBA, PEIaTh
IPaKTUYECKHE 3aJ]audl CPEICTBAMH MAaTEeMATUKU.

B pesynbrare ocBoeHMs] ImporpaMMbl OOYy4aroIIMiiCs AOKEH OBJANETh CIENYIOIIMMHU
pesyabTatamMu 00y4deHHMs (B TaOiuIle TMpPeJICTaBI€HO COOTHECEHHE 00pa3oBaTeIbHBIX
PE3yJIbTaTOB O0YUYCHHUS 110 TUCIUIUIMHE C MHAMKATOPAMU TOCTHIKCHUS KOMIICTECHIIN ):

Komnerenus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
WHJUKATOPBI € (aTansl popmMHUpOBaHUS IUCHUIUIMHBI)

JOCTHIXXCHHUSA B 3HaeT Ymeer BJIaAccCT
JUCHHUITIIINHE

YK-1. Criocoben
OCYIIECTBIISATh
KPUTHYECKUHM aHaINu3
pOOJIEMHBIX
CUTyallull Ha OCHOBE
CHUCTEMHOI'0 TOAX0/a,

BbIpabaTHIBAaTh

CTpaTEruI0 ICUCTBUIA.

YK 1.2. Haxopwur, OP-1. OP-3
KPUTHUYECKU IIpuembr u wMeroas! | I'pamMOTHO, JIOTMYHO,
aHAJIN3UPYET U | BBIpaOOTKH CTPATE€ruy | apryMEeHTHPOBAHHO
BbIOMpaeT NENUCTBUAN o dbopMynupoBaTh
UH(OpMaLHIO, pa3peleHuto COOCTBEHHBIE
HEOOXOIUMYI0 ISl | MpOoOJIeMHO CYXJCHHS U OIICHKH,
BBIPAOOTKHM CTPATEruy | CUTyalluu. BbIpabaThIBaTh
NeNucTBUHU o CTpaTEruIo ACNUCTBUI

pa3penieHuto OP-2




poOJIeMHOM
CUTYaIlUH.
NYK
PaccmarpuBaer
pa3jnyHble BapUaHTHI
pelieHus mpoodIeMHOM
CUTyallud Ha OCHOBE
CHCTEMHOT0 MOJX0Aa,
OLICHUBAET ux
MIPEUMYIIIEeCTBA u
PHUCKHU.

NYK 1.4. I'pamortHo,
JIOTUYHO,
apryMEeHTUPOBAHHO
dbopmynupyer
COOCTBEHHBIE
CYXKICHHUS M OLEHKHU.
[Ipennaraer
CTpATEruIo ICUCTBHIA.

1.3.

0 CYIIECTBOBaHNHU
PAa3JINIHBIX
BapUAHTOB PELICHUS
npoOIeMHOM
CHTyallil Ha OCHOBE
CHCTEMHOTO I0JXO0/a,

MeToAax OLICHKH
MPEUMYIIECTB u
PUCKOB KakK
pe3yabTaTOB

IIPHUHATOTO PCIICHUA.

2. O0onem AUCHHUIIINHBI B

3aY€THbIX

¢IMHUIAax ¢ YKasaHHEM KoJIn4eCTBAa

aKajeMMYeCKHX YacOB, BbIJIeJE€HHBIX HA KOHTAKTHYI paldoTy oO0ydawuuxcs ¢
npenojaaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHH) M HA CAMOCTOSITEIbHYI0 PadoTy

00y4Yar M XCH
YuebHbie 3aHATHUS
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3. Conep:xxanue THCHUILUIAHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pa3aeiaM) ¢ yKa3aHueM

OTBCJACHHOI'0 HA HUX KOJINYECTBA aKaACMU4Y€CKUX YaCOB U BU/10B y‘-lGﬁHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoennoz0 Ha HUX KOIUUECMEA AKAOCMUUECKUX YACO8 U
6U006 yUEeOHBIX 3aHAMUIL

HanmenoBanue pasnena u tem

KonngectBo yacoB no ¢popmam
OpraHu3aIuu 00y4eHus
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ONnTUMH3aIMOHHBIC ~ MAaTEMaTHYCCKUE MOJCIH B 3 14
pa3IMYHBIX HAayKax
HuddepeHnmansapie  ypaBHEHHS  KaKk  MOJCIHU 9 6 21
MIPOIIECCOB B Pa3IMYHBIX HAyKax
UuciieHHBIE  METOALI B aHAJIM3€  CIOKHBIX 5 6 92
MaTEeMaTUYECKUX MOJCIIEH
Bcero mo qucuuninHe: 4 - 20 57

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OUCUUnIuUHbl

Kparkoe conepxkanue kypca
1. OnTuMH3aUMOHHBIE MATEMATHYECKHE MO/IeJIH B PA3JIMYHBIX HAYKaX

OcHOBHBIE 337]a4l TEOPUHU HPUHATHS perieHuid. OYHKIUU PELICHUs] B METOHOJIOTHH U
OpPraHu3alMy  NPaKTUYECKOM  AesTenpbHOCTH. [lOHSATME  MareMaTH4ecKOol MOJEIu |
MaTeMaTU4YeCKOro MojeaupoBaHus. KoMIbIOTEpHbIE W MaTeMaTH4YeCKue MoJeiau. MeTomsl
JUHEMHOTO  NpOrpaMMHUpPOBAHUS B COCTABJIEHMM JUET W IHUIIEBBIX  PALMOHOB.
OnTuMH3aMOHHBIE METO/bI UCIIOJIB30BAHUS IPUPOAHBIX pecypcoB. ONTUMU3ALMOHHBIE MOJIETU
B COIMAJIbHO-dKOHOMHYECKOW cdepe. 3amaum  JIMHEHHOTO  MPOTPaMMHUPOBAHUS B
NPUPOJOOXPAHHBIX  TeXHOJOrusAX. Cummiiekc-meTol. JIBOMCTBEHHBI  CHUMILIEKC-METO.
Pemienne 3amay JMHEHHOrO NPOrPaMMHUPOBAHUS C TOMOIIBIO KOMIIBIOTEPHBIX MPOTPAMM.
WuTepaktuBHas Gopma: «lcronp30BaHrne MaTEMAaTUYECKUX TAKETOBY.

Tema 2. IuddepennuajbHble YPABHEHHSI KaK MOJEJIU MPOIECCOB B PA3JIUYHBIX
HayKax

[Tonsite pemieHuss aBTOHOMHOTO auddepeHImanpHOro ypaBHeHus. CrairoHapHOe
COCTOSIHUE M €r0 YCTOWYMBOCTh. HempepbIBHBIE M JUCKPETHBIE MOJEIM POCTA IOIMYJISALHHU.
Mopenu 3KCIOHEHIINAIBbHOTO U JIOTUCTUYECKOr0 pocTa. Moens ¢ HauMEHbIIEH KPUTUYECKOU
YUCJIEHHOCTHI0. Mozienn BcachklBaHUs BEIIECTB, M3MEHEHUsI KOHIEHTpauuu ropmona. [Ipouecc
pammoakTuBHOrO pacmana. Cxema rubenu u pazMHOxkeHUs. Mogenu orbGopa. Ilpumenenue B
aHaJlM3e CHUCTEeM MaccoBOro obOcnyxuBaHus. VHTepakTuBHas ¢opma: «lcnonp3oBaHue
MaTEeMaTHYCCKUX ITaKETOBY.

Tema 3. UnciieHHBbIE METOAbI B aHAJIM3€ CJI0KHBIX MATEeMATHYECKHX Mo/iejeii
[Tonsitue ¢a3zoBeIX TepeMeHHBIX W (a3oBoro mnpocTtpancTBa. Pa3oBbIi MOpTpeTr. MeTon
n30KIuH. HMccnenoBanue YCTOMYMBOCTH CTalMOHApHBIX cocrossHuil. Mopaenu Jlotku u
Bonbreppa. MonenvpoBaHre HEPBHBIX MPOLECCOB. PaBHOBECHBIM NOTEHIHAI. Y pPaBHEHUE
Hepncra. MonHble TOKM 1 MeMOpaHHBIN MOTEHIMAN. BausHue mapamMeTpoB MPOHUIIAEMOCTH U
MOHHBIX KOHUEHTpAIlMii HAa HEPBHBIM HMMYyJbC. MOJETUPOBAHUE BIUSHUA MEIUIIMHCKUX
mpermapaToB M PUTMHYECKOTO pasapaxkeHus. HurtepaktuBHas ¢opma: «Mcnonb3oBaHue
MaTeMaTUYECKUX MAKETOBY, FPYNIIOBOE HHTEPAKTUBHOE 3a/JaHHE.

4. TlepeuyeHb Y4eOHO-METOAMYECKOI0 oOecreYeHusl ISl CaMOCTOSITEIbLHOH PadoThl
00y4YaAOIIHUXCS 10 TUCHHILINHE




CamocTtosTenpHas paboTa CTYACHTOB SBISETCSI 0c000i Gopmoii opraHu3anuu y4eO0HOro
nporecca, MPEACTaBIIONIAs COOOHM  TUIAHMPYEMYIO, TO3HABaTeNbHO, OPraHW3alliOHHO |
METOJIMYECKH HANpPABIAEMYIO0 JESTeIbHOCTh CTYJICHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3yJbTara, OCYIICCTBISIEMYO 0€3 TpsAMOW  TIOMOINM  IPEroaBaTelis.
CamocrosTenpHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio yuyeOHOH pabOThl U MMEeT
[ENBI0 3aKPeIICHUE W YrIIyOJIeHHe MOJydYeHHBIX 3HAHWA M HABBIKOB, ITOMCK U MPHOOpETEHUE
HOBBIX 3HAaHUI, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUM, TIOATOTOBKY K MPEICTOSAIINM 3aHATUSIM
u 9k3ameHy. OHa TMpenycMaTpuUBaeT, Kak IpaBWIo, pa3paboTKy pedepaToB, HAIMCAHHE
JIOKJIAJIOB, BBIMOJIHEHHE TBOPYECKUX, WHAMBHUIYaIbHBIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
POTPaMMOii (TEMaTHYECKUM TTAHOM U3YUYCHHS JUCIUILINHBI). Tema i Takoro BBICTYIUICHUS
MOKET OBITh MpEJIOKEHA IpernojaBaTesieM HiId H30paHa caMUM CTYJIEHTOM, HO MaTepHai
BBICTYIUICHUSI HE JOJDKCH IyOJMpOBaTh JIGKIIMOHHBIA MaTtepuan. PedepaTtuBHbI MaTepua
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(pOpManueil Uit paboThl Ha MPAaKTUYECKUX 3aHATUSAX. OCHOBHAs
IeJTb JAHHOTO BHJa pabOThI COCTOUT B OOYUEHHH CTYJCHTOB METO/IaM CaMOCTOSITEIIbHOW PaOOTHI
¢ y4eOHbIM MaTepuasioM. J[JIsi TIOMHOTHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
TpeOyercsi pabora ¢ IMepBOMCTOYHMKaMHU. Kypc mpemycMaTpuBaeT caMOCTOSTEIBHYIO paboTy
CTYACHTOB CO CIIEUUAIBbHOW JuTeparypoid. ClieayeT OTMETHTh, YTO CaMOCTOsATENbHAs paboTa
CTY/ICHTOB pe3yJIbTaTHBHA JIUIIIb TOTJA, KOT/Ia OHA BBIIIOJIHICTCS CUCTEMATUYECKH, TUTAHOMEPHO
U IIeJICHAIIPABIICHHO.

3amaHuss UL CaMOCTOSITENIbHOM — pa®OTBhl  MpeaycMaTpuBalOT — MCIOJIb30BAaHUE
HEOOXOJUMBIX TEPMHHOB W TMOHATHH 1O mpobiremaruke Kypca. OHHM HaLEIMBAIOT Ha
NPaKTUYECKYI0 PadOTy 1O MPUMEHEHHIO M3y4aeMOro Marepuaia, MOMcK Oubimorpaduyeckoro
MaTepHala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(POPMALINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aJaHuUs
0 CaMOCTOSITEJIbHOH pabdoTe HarTCs IO TeMaM, KOTOpble TpeOYIOT OMOJHUTEIBLHON
popaboTKH.

OO6muii 0o0beM CcaMOCTOATENbHOW pabOThl CTYACHTOB IO JTUCIUIUIMHE BKIIOYACT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO pabOTy CTYACHTOB B TEUEHHE CEMECTpA.

AyIuTOpHas caMOCTOsATENbHAs paboTa OCYIIECTBIseTCs B (POpME BHIIIOJIHEHUS TECTOBBIX
3aaHuid, Keic-3a/1a4, THCBMEHHBIX IPOBEPOYHBIX pPAa0OT TO AMCHUIUIMHE. AyTUTOpHAs
camocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUaloB, KeWc-3aaay Mo pasjenam
JVICTIATUTAHBL.

BHeaynuropHas camocTosiTenbHast paboTa ocylecTBiseTcs B hopmax:
- IOAATOTOBKH K YCTHBIM JIOKJIaJiaM (IIOAr0TOBKa pedepaToB);
- peleHue 3a1a4 (JOMAIIHUX 3aJIJaHUi) M0 U3y4aeMbIM TeMaM;
- BBITIOJIHEHHUE TPYIIIOBBIX HHTEPAKTUBHBIX 33 IaHHIA.

OC-1. CamocTosiTesqibHasA padoTa

CocTaBbTe MaTeMaTHYECKYIO MOEIb 3a1aui. OCYyIeCTBUTH IPOBEPKY MOJYYEHHBIX PE3YJIbTATOB C
HIOMOIIBIO KOMITBFOTEPHBIX Mporpamm (Hanpumep Excel), mpeacraButs nonydeHHyro tabnuiy,
CIeNaTh BBIBOIBI.

Bapuanr 1.
3aB0/I MOXKET MPOU3BOAUTH MPOAYKIIHIO TTO OJJTHOMY M3 IBYX THIOB TeXHOJoTui. [Tpu

IIPUMEHEHNHU NIEPBOTO TUIA TEXHOJIOTMH Ha Kaxk1yto 1000 BBIMTYIIEHHBIX €AMHUILL TPOAYKIIMH
OCYIIECTBIISIETCS BHIOPOC 3 M 3arpsA3HAIONIMX BENMIECTB B aTMOC(EPY, 4 TAKKE UCTIONb3YETCs
2 TOHHBI HEPTH, IPU IPUMEHEHUHU BTOPOI TEXHOJIOTUH HCIIONb3yeTcsl 1 ToHHA He(hTH Ha
THICSYY €IMHUII TIPOLYKIINH, OAHAKO BEIOPOCH B aTMOC(epy YBEITHIHBAIOTCA 10 5 M°. 3aBoj
HE JIOJDKEH UcTob3oBaTh Oosiee 600 ToHH HeTH B Henemo. CocTaBbTe ONTUMAIbHBIN IJIaH
MCIIOJIb30BaHUsI UMEIOUINXCS TEXHOJIOTHH ¢ 1€JIbI0 MUHUMHU3AlMK BEIOPOCOB B aTMoc(hepy,
€CIIM B HEJIeNI0 He00X0IMMO pon3BOIUTh He MeHee 400 ThIC. e AMHUI] TPOTYKIINH.



e. B curyarum, onucanHo# B 3a7a4e (1), BBEACHO OTpaHUYEHUE HA BBIOPOCHI B aTMOochepy —
He 6onee 1500 M B HemEsIO. [TpeioxuTe HOBBIN IJIaH UCTIOJIB30BAHUS TEXHOJIOTHA, YTOOBI
pacxoabl HeTH ObLTH MUHHUMAIEHBIMH.

OC-2. CamocrosiTesqibHasi pabora
Yepes 6 yacoB ocie Havaja OmbITa YUCICHHOCTh OaKkTepuil B MOMyJIALUU Bo3pocia B 2 pa3a. Bo
CKOJIBKO pa3 YBEIMUYHUTCS KOJIUYECTBO OAKTEpUil uepes CyTKu?

OC-3. CamocTosiTe1bHAs1 paboTa
IIpumepHbIil BApUAHT:
1. Tlocrpoiite ¢ momoripo nporpamMmbl EXcel rpaguky YUCICHHOCTH KEPTB M XHUIIHHKOB B
MOJIETH «XHIHHUK — KEPTBa»:

dx

=X —

g - Y
dy

2ok — 2
at XYy — Ay

a)mpu o = 20, B = 0,3,y = 0,2, A = 10 , HAYaATLHOM KOJMYECTBE XePTB Xo = 40 U HAYATBHOM
KOJIMYECTBE XMIMHUKOB yo = 50, mar uuTerpupoBanus h = 0,001, pe3ynabraT cpaBHHTE C
rpadukom mpu h = 0,002,

OC-4. BricTyIIeHHE € I0KJIAJ0M 110 MUKPOTPYIIIaM.

[IpumepHBIii TepedeHb TeM T0KIa10B:

=

MonenupoBaHue HEOrPaHUYEHHOI'O POCTa

Monenu aBTOKaTanusa

OrpanudeHHbI pocT. YpaBHeHHE DepXIoabCTa

Mopnenu Mono u Muxasnuca-MeHTeH.

ABTOBOJIHBI U JUCCUNIATUBHBIE CTPYKTYpHI. bazoBas Monens "Oproccensitop”
Peaxius benoycoa-)Kabotunckoro.

bazoBast moznens B3aumopeiictBusa. Konukypenuus. OToop.

Tunbl Tpoduyeckux (YHKUMH M MX BIMSHHE Ha YCTOHYMBOCTb CUCTEMbI «XHIIHHUK-
KEPTBA»

9. buomerpus

10. MaremaTHyecKie MOJICIH BOJIOEMOB KaK IKOCHCTEM

Nk WN

OC-5. CamocTosiTesqibHasi padora
BapuanT 1. B marasun ¢ 1BymMs KaccaMu 3aXOAMT B CPEIHEM 3 IOKyIaTess B MUHYTY,
cpeaHee BpeMs 00CTy)XKUBaHUs 2 MUHYTHI. OIpeIeuTh BEPOSITHOCTD IPOCTOS, CPETHIOO JITUHY
ouepean, CpeaiHee BpeMs, IPOBOAUMOE MOKYATeNEM B OUepe/IH.

OC-6 KonrposabHas padora Ne 2
[IpumepHBIif BapuaHT KOHTPOJIBHOU pabOThI
1. 1. Jlana Tabnuua u3MepseMbIX BeIMYMH X U y. HamumcaTh ypaBHEHHE perpeccuu
(3aBUCUMOCTH) Y OT X

X

0

1

2

3

4

Y

2,1

3,9

6.2

8.1

9.6

2. V3 Tpex BHIOB ChIpbi HEOOXOAMMO COCTaBUTh CMECh HAMMEHbIIEH CTOMMOCTH, B COCTaB
KOTOPOW BXOJUT HE MeHee 26 /1. XUMHIecKoro BemectBa A, He MeHee 30 enuHwMIl BenecTBa B,
He MeHee 24 ex. BemectBa C. KonnuecTBO eAMHUI] XUMHUYECKOTO BeIIeCTBa B 1 KI' ChIpbS, a
TaKKe IIeHa | KT ChIphs YKa3aHbI B TAOIUIIE

‘ Komnuectn CAWHUIL BCIIICCTBA B 1 xr ChIpbs BUa i ‘




BemectBo 1 2 3
A 1 1 -

B 2 - 3

C 1 2 4

Ilena 1 kr coIpbs (pyo) 5 6 7

Hna camocmoamenvHoil n0020MOEKU K 3QHAMUAM NO OUCYUNIUHE PEKOMEHOYEen A
UCNONb306aMb YUEOHO-MeMOOUYeCKue Mamepuanbl:

1 I'myxoBa H.B. Marematudeckue Mojieiu AJisi MaruCTpoB-OMOJIOTOB: y4yeOHOE mocoOue.
— VuesaoBck: Yal'TIY, 2016. — 90 c. (3nekTpoHHOE yueOHOE TTocoOwme).

3. Teopust BepOsSTHOCTEH C JIEMEHTaMU MaTEMaTHYeCKON CTaTUCTHKHU U aHAJINM3a CUCTEM
MaccoBoro obciuyxuBanus. Yacte 2. Maremarudeckass CTaTUCTHKA. OJEMEHTHl TEOpUU
CIIy4aifHBIX MPOLIECCOB U TEOPHH MACCOBOT0 OOCITYXHBaHHs. Y4eOHOE MOCOOUE ISl CTYIEHTOB
cnenuanbHOCTH «YmpaBiueHnue mnepconaimom» / coct. H.A. Bomkosa, H.B. I'myxoBa. —
Vaesnorck: Yal'IlV, 2010. — 76 c.

4. I'nmyxoBa H.B., YepeBarenko O.W. JluneiiHoe nporpaMMHpOBaHHE B YIPaBICHUU
nepcoHasioM: ydeOHoe Tmocobue s HampaBlieHUs MOATrOTOBKH OakamaBpoB 080400.62. —
Viesaaosck, Yal'IlV, 2013. — 70 c.

5. I'myxoBa H.B. Teopus mpunsatus pemenuid: yaeOHoe nocobue. / I'myxoBa H.B. —

Vapsuosck: @PI'BOY BO «Yal'llY um. U.H. Yaesuosay, 2017. — 48 c.

5. IlpumepHble OleHOYHbIe MATepHAJbl /s NPOBeJeHHs] TeKYIIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHON aTTeCTAlUM 00y4YaI0OIIMXCS M0 AUCIUNINHE

Opranusanys 1 NpoBeJieHNe ATTECTANMH CTY/AeHTa

@®I'OC BO B cooTBEeTCTBUM C HpUHIMNAMU bBooHCKOro mporecca OpUEeHTHPOBAHbI
NPEUMYIIECTBEHHO HE Ha COOOIIeHHEe 00ydJaromeMycs KOMITIEKCa TEOPETHUYECKUX 3HAaHWH, HO
Ha BbIpabOTKy y OakajiaBpa KOMIIETEeHIIUH — JMHAMUYECKOro Habopa 3HaHUM, yMEHU, HaBBIKOB
U JIMYHOCTHBIX Ka4yeCTB, KOTOPHIE ITO3BOJIAT BBHITYCKHHKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJia U YCIEIIHO NPO(eCcCHOHAIBHO PeaTn30BbIBATHCS.

B mporiecce onenku 0akanaBpoB HEOOXOAMMO UCIOJIB3YIOTCSI KaK TPAIUIIMOHHBIC, TaK U
MHHOBAI[MOHHBIE THIbI, BUIBI U (QOpMBI KOHTpOJs. [IpyM 3TOM MOCTENEHHO TpaIulOHHbIE
CpeICTBa COBEPIICHCTBYIOTCS B pyclieé KOMIIETEHTHOCTHOTO IIO/XO0Ja, a WHHOBAI[IOHHBIE
CpeZCTBa aIalITUPOBAHBI JUIs IOBCEMECTHOTO MPUMEHEHUS B POCCUICKON BYy30BCKOI MPaKTHKE.

Llenpr nmpoBeneHusi arrecTallMu — IPOBEpPKa OCBOEHUS 0OPa30BaTEIbHOW IMPOTPAMMBbI
JUCLUTUTMHBI-IPAKTHKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTENbHBIX PE3yIbTATOB.

IIpomMe:kyTouHasi aTTecTAUMs OCYIIECTBISIETCS B KOHIIE CEMeCTpa W 3aBepIiaeT
U3y4eHHe JAMCLUUIUIMHBL, TOMOTaeT OLIEHUTh KPYNHbIE COBOKYIHOCTH 3HAaHUH M yMEHH,
(dbopmMEpoBaHUE OMPEeIIECHHBIX KOMIIETECHITHIH.

O1eHOYHBIMU CpPEACTBAMH TEKYIIETO OLEHUBAHMUSA SBJSIOTCA: JIOKJIaA, TECThl IO
TEOPETUYECKHM BOMPOCAM JUCIHUIUTMHBI, 3alliTa NpakTHYecKux pabor u T.m. KOHTpOIb
YCBOEHMsI MaTepuaia BEAETCS PEeryisipHO B TEUEHHE BCEro CEeMecTpa Ha NPaKTHYECKUX
(ceMuHapcKuXx, 1a00paTOPHBIX ) 3aHATHUSAX.

Ne CPEJICTBA OLIEHUBAHUSI, OGpasoBaTelbHbIe
H/ II HCIOJIB3YCMbIC IUIA TCKYIICTO OLICHUBAHUA PE3YIbTAThI AUCHUIIIINHBI
nokasaressi QOpMUPOBaHUS KOMIETEHIIUN

OueHo4HbIE CPeCcTBa LIS TEKYIIeH OP-1. 3Haer npueMbl 1 METOIbI




aTrrecTaluu BBIPAOOTKH CTpaTeruu ACUCTBUIA MO

OC-1, OC-2, OC-3. OC-5 CamocrosrenbHas pa3peuIeHnIo mpooIeMHOM
paboTta CHUTYaIIUH.

OC-4 BeicTymieHue ¢ J0KIa10M 10 OP-2 3naer o0 cyliecTBOBaHUU
pe3yibTaTaM rpynioBOro HHTEPAKTHBHOTO Pa3IMYHBIX BApUAHTOB PELICHHS
3aganus 1 po0JIEMHOM CUTYalluu Ha OCHOBE
OC-6. kOHTpOJIBHAS paboTa CHCTEMHOT0 TI0/IX0/1a, METOJIaX

OILICHKU IPCUMYIICCTB U PUCKOB KakK

OneHoYHbBIE CPEICTBA I MPOMEKYTOYHOM | PE3YJILTaTOB IPUHATOrO PEIIECHHUS.

arTecTalnu OP-3 ymeer rpamMoTHO, JIOTUYHO,
3a4eT (IK3aMeH) apryMeHTHPOBAaHHO (popMynupoBaTh
OC-7 Dk3ameH B popMe yCTHOTO COOCTBEHHBIE CYX/ICHUS U OIICHKH,
cobeceoBaHUs BbIPa0aTHIBATH CTPATETHIO
JEUCTBUU.

Onucanue OIEHOYHBIX CPENCTB M HEOOXOAUMOIo 00OpYyIOBaHUS (IEMOHCTPALIMOHHOTO
Mmartepuaiga), a TaK >K€ HpOLEIypbl M KpPUTEPUM OLIEHMBAHUSA HMHIUKATOPOB JOCTHKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTarnax ux GOPMHPOBAHUS B IPOILIECCE OCBOCHUS 00pa30BaTEIHLHON
nporpaMMbl  npezictaBieHbl B (DOHJE OLIGHOYHBIX CPEACTB IS TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAllMU 1O AUCLMILIIUHE.

Mamepuansi, ucnons3yemsle 0711 MEKyuse20 KOHMPOJia yCHeeaemocmu
odyuarowuxca no OucyuniuHe

MaTepI/IaJ'ILI JI1 OpraHru3aliuu TGKYH_Ieﬁ aTTCCTalluM IIPCACTABJICHLI B m.5 IIporpaMMmal.

N

o o

10.
11.

12.
13.
14.
15.

16.

Mamepuansl, ucnons3yemole 015 RPOMENHCYMOUHO20 KOHMPOIA YCREGAEMOCHU
oodyuarowuxca no OucyunIuHe

IIpuMepHBI nepedYeHb BONPOCOB K IK3aMEHY
[Toctpoenne maremaTrueckux Mojeneit. OnpeneneHue 1eneBoi pyHKIUH.
[IpukiagHeie 3a1a4y CBOJUMBIE K 33/1a4aM JIMHEMHOTO MPOrpaMMHUPOBAHHS.
IleneBas ¢yHkumMs u cuctema orpanudeHuid. Ilpumepsl cocraBnenus. IlpuBenenue
CHUCTEMBbI OTPAHUYEHMI K BUly PABEHCTB U HEPABEHCTB.
JIBOVMCTBEHHBIE 3aJauM M MX NPHUMEHEHWE K 3aJayaM Ha COCTAaBJICHHME IHIIEBBIX
PalMOHOB U ONITUMAJILHBIX CMECEH.
3aaya ONTUMHU3ALUU HCIIOIb30BaHUS PECYPCOB.
.CUMIUIEKC-METO1 PEeLIeHNUs 3a1a4 JMHEWHOTI O IPOrpaMMHUPOBAHUS
Pemenne 3a1a4 AMHERHOTO IPOrPAMMHUPOBAHUS C TIOMOIIBIO CTAHIAPTHBIX ITAKETOB
IporpaMm
. 3a7a4a 0 palMOHAJIBHOM MCIOJIb30BAaHUM IKOJIOTMYECKUX PECYPCOB.
3aa4ya 0 CMECH.
3agaun o nUeTax.
Mogenu, onMchiBaeMble OJHUM AupdepeHInanbHbIME  YpaBHEHUSAMH. YHCIEHHOCTD
OaxTepuil.
Mopnenu pocta momyasuuid. ODKCIOHEHIMANbHBI M JIOTUCTUYECKUI pocT. Moxens ¢
HaVMEHbIIIEH KPUTHYECKON YUCIEHHOCTBIO.
MogenupoBaHye U3MEHEHUST KOHLIEHTPALUi BEIECTB.
Monenu, onucbiBaeMble cucteMamu U epeHImanbHbIX ypaBHEHUH.
Mogenu B3auMOAEHCTBHS MOMYISINUN. BoabTepOBCKUE MOAEIIN: MOJEIN KOHKYPEHIIUU U
XUIIHUK-KEPTBA.
Mopnens HEpBHOTrO UMITysbca. Y paBHeHHe HepHeTa. AKTUBAnuUs M MHAKTUBALUs HOHHBIX




TOKOB.

17.. 3amaya omnpeneneHHs ONTUMAIBHOTO 4YHCIA TIEPCOHANIA B CHCTEME MacCOBOTO
oOcity>)xuBaHus ¢ oTKazamu. [Ipumep u pemieHue.

18. Cuctembl MaccoBOro oOCIy)KMBaHUSI ¢ oTKazamMu. CpejHee YHCIO 3aHSATHIX KaHAJIOB,
BEPOSTHOCTH OTKAa3a M MPOCTOS B TAHHON CHCTEME.

19. CuctemMbl MaccoBOTO OOCIY)KMBaHHsI C OTKa3aMH. AOCOJIOTHAsST M OTHOCHTEIbHAS
IPOIYCKHAs CIIOCOOHOCTH.

20. CuctemMbl MaccoBOTO OOCITY)KMBaHHsI C OTpPaHUYCHHOW odvepenpto. Pacder cpemHeit
JUITMHBI OYEPEIH.

21. CuctemMbl MaccOBOTO OOCIY)KMBaHHSI C HEOTpaHWYCHHOW ouepeabro. OmnpenenecHue
CpPEeIHEN UIMHBI 0Yepen

22. 3aMKHYTBIE CHCTEMBI MAaCCOBOTO 00CTy)KMBaHUSI.

B xoH1e n3yueHust JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOThI CTYIEHTOB Ha JICKIIUOHHBIX U
NPAaKTUYECKHUX 3aHATUSAX ITyTEM CYMMHUPOBAHUS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

Ilocemenne Pabora Ha
Ilocemenue
N IMPAKTHYECKHUX | MPAKTHYECKUX | DK3aMeH
JIEKIANA .
3aHIATUN 3aHATUSIX
Pasz0amioBka 1o 10x 1=10
1 x 2=2 Gajuia 224 6anna 64 0amoB
3 BHJIaM paboT OaJUI0B
cemectp | CymmapHBbIi 2 Gamna 12 6annoB 236 GamioB 300 6amioB
Makc. 0anI Max max Max max

Kpumepuu oyenusanus pabomul 06yuaowe2o0cs no umo2am cemecmpa

Ouenka Basei (3 3E)
«OTJIINYHOY 271-300
«XOpOoLIOY» 211-270

«YIOBJIETBOPUTEIILHO» 151-210
«HEYIOBJIIETBOPUTEIBHO 150 u meHee

6. MeToanyecKkue yKazaHus JJIsl 00y4AIOUIUXCS 0 OCBOCHHMIO THCIHMIIJIMHBI

VYceneniHoe u3ydyeHue Kypca TpeOyeT oT o0ydarollMXcsl MOCEIIEHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATUSX, BBIIOJHEHHUS BCEX Y4EeOHBIX 3aJaHUN MpernojaBares,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOMN JINTEPATYPOH.

3anuch JeKHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 0O0yyarouIuxcs,
TpeOyrolasi HaBBHIKOB M YMEHHMsS KpaTKO, CXEMaTH4HO, IIOCIEA0BAaTeIbHO U JIOTMYHO
(buKcHpoBaTh OCHOBHBIE MOJOXKEHHS, BbIBOJIbI, 00001IeHHs, GOpMYIUPOBKU. B KoOHIIEe JeKkuuu
IpernojiaBaTesb OcCTaBiIseT Bpems (5 MUHYT) A8 TOro, 4TOObI OOy4arolmiuecss HUMelu
BO3MOXHOCTb 33/1aTh YTOUHSIOIINE BONPOCHI 110 U3y4aeMoMy Matepuainy. M3-3a HenocTaTouHoro
KOJIMUECTBA ayJAUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YJIAE€TCsl OCBETUTh B IOJHOM OOBEME,
MO3TOMY TMpernojaBaresib, IO CBOEMY YCMOTPEHHUIO, HEKOTOpbIE BONPOCHI BBIHOCHT Ha
CaMOCTOATENILHYIO PabOTy CTYJEHTOB, pEKOMEH/Ys Ty WJIM MHYIO JuTeparypy. Kpome storo, mmis
JyYIIEr0 OCBOGHMS MaTepuajia M CHUCTEeMATH3allMd 3HAaHUW 10 JUCHUIUIMHE, HEO0OXOAUMO
MOCTOSIHHO pa30HMpaTh Marepuaibl JIEKIMHA 1O KOHCIEKTaM M y4eOHbIM mocobusim. B ciyuae
HEOOXOANMOCTH 00paIaThCsl K MPENo1aBaTellto 3a KOHCYIbTalUEH.

IToaroroBka K NpaKTHYeCKUM 3aHATHSAM.




IIpy mOArOTOBKE K IPAKTHUYECKUM 3aHATUAM CTYACHT JOJDKEH U3YYHUTh TEOPETUYECKUM
Marepuall 1o TeMe 3aHATUs (UCIOJIb30BaTh KOHCHEKT JIEKIUH, U3y4UTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMUTbCS C JONOJIHUTEIBHON JIUTEPaTypOil, IPU HEOOXOJUMOCTH JONOIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpynHeHuH,
BO3HUKAIOIIUX TP OCBOCHUHM TEOPETUUECKOIO MaTepuala, CTYAEHTY ClielyeT oOpalarbcs 3a
KOHCy/bTallMell K mnpenogasaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO IpPOIyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauasie mpakTHYECKOro 3aHATHA IIPENoJaBaTellb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallaeT
IUIAH TPOBEACHUS 3aHATH, BBIIACT 3aJaHus. B TedeHHe OTBEICHHOIO BPEMEHM Ha BBIIIOJIHEHUE
PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTelio 3a KOHCYIbTalMel WiIN pazbsicHeHus MU, B
KOHIIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHni, COOeceJOBaHHUE CO CTYICHTOM.

Pe3ynbraThl BBINOIHEHUS IPAKTHUECKUX 3[JaHUI OLIEHUBAIOTCS B Oajljlax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ili1anbl MPAKTHYECKHUX 3AHATHH
3AHATHE Me 1. 3ana4u JJuHeiiHOro nporpammuposanus (3JIII)
3amaya Ne 1.1. CocraBbTe MaTEMaTUYECKUE MOJIENH CEIYIOIIMX CUTYaLUH.

a. Hekuii BOJo€M 3acensiercss KaxkJ10i BeCHOM OKyHsIMU U KapacsiMu. CpeaHss Mmacca
okyHs coctasisieT 0,8 kr, kapacst — 0,4 kr. IMeeTtcst 1Ba BUa MUIN, €XETHEBHBIN 3amac
KOTOPOU Moj/iepKUBaeTcs i nepBoro tuna Ha ypoHe 500 kr, a Broporo — 900 kr. Ogun
OKYHb B cpeiHeM 3a AeHb notrpedssier 100 r munm neporo tuna u 300 T nUIu BTOPOro
THUIIA, JUIsl Kapacsl COOTBETCTBYIOMKE BenuuHbl cocTaBiisatoT 200 u 100 r. Kak cienyer
3aCEIUTh BOJIOEM, YTOOBI MAKCHMHU3HPOBATH CYMMapHYIO OMoMaccy poio?

6. [Ipu mpoun3BoACTBE yIOOpEHUI CMEIINBAIOT B PA3IMUYHBIX COOTHOLIECHUSIX TPH
XUMHUYECKHX BEIIECTBA, a YA0OpeHHUs MpojatoTcs B yrnakoBkax 1o 10 kr. Tpu 3Tux Bemecrsa
cToAatT cooTBeTcTBeHHO 20, 15 u 5 pybneit 3a kumuiorpamm. B mo0oit cmecu 10IKHO
IPUCYTCTBOBATh HE MEHEE 2 KT IEPBOT0 BEIIECTBA, a COAECPKAHUE TPETHETO BEIIECTBA HE
JIOJDKHO TPEBBIIIATh KOJIMUecTBa BToporo. Kak cienyer cocTaBUTh cMeCh, UTOOBI CTOUMOCTb
YIaKOBKHU yJ100peHHs Oblla MUHUMAJIbHOI.

B. CpenHuii THEBHOM pallMoOH XUIHUKa cocTaiseT 10 ex. numu A, 12 en. numwm B, 12 ex.
nun C. DTi MOTPeOHOCTH yIOBIETBOPSIIOTCS IBYMS BUiaMu >KepTBbI. [lepBoiit BUI qagt 5
en. nuiu Buaa A, 2 ex. nuum B u 1 en. nmunm C. J{is BToporo Buga COOTBETCTBYIOIINE
BEITMYMHBI COCTABIAIOT 1, 2, 1 4 en. Ha monMKy >kepTBBI IEPBOTO BUJA TPeOYETCs B CpeAHEM
3 ex. sHepruu, a BToporo — 2 en. sHeprun. [loenanue kakoro 4yncina ;kepTB 00eCeuuT
XUITHUKY YJIOBJIETBOPEHHE €T0 MOTPEOHOCTEH ¢ HAMMEHBIIINMHU 3aTpaTaMu YHEPTuu?

r. [Tuma nms cobak TOTOBUTCS U3 TOBSAMHBI, KOHUHBI M TI€YeHH. | KT TOBSIIUHBI cTOUT 150
py6neit u conepxut 0,2 xr 6enka u 0,5 kr yrineBogoB. Konuna crout 100 pyO:eit 3a kr u
conepxurt 0,1 kr 6enka u 0,6 kr yrieBonoB. Hakonen, neuens crout 200 pyGueit 3a Kr u
conepxut 0,4 xr ynreBoaoB u 0,3 kr 6enka. CocTaBUTh ONTUMATBHBIN PAIMOH JJII COOAKH,
MUHHMAaJIbHbIE TOTPEOHOCTH KOTOPOH B YIIIEBO/IAX COCTABIISIOT 6 KT yIiIeBOIOB U 3,1 Kr
OeJIKa B MeCHIII.

3AHATHE Ne 2. Pewwenue 3a0au CUMNIIEKC-MEMOOOM

METO/JIOM. YKa3aThb 3HAUYE€HMsS IMEPEMEHHBIX X1, X2, ... (Xi = 0) mpH KOTOPBIX JOCTUTaETCA
MMHHMAaJIbHOE 3HAUCHHE,

a)F=x1—X3

Cucrema OrpaHM4EHMIA:

X1 —2x2+x3=1

X1+ 3x2+x4=2.

OtB. Munanmywm 3, B Touke (0, 1, 3, 0).



0)F=X1—X2+X3+ X4+ X5—Xs
CucreMa orpaHUYEHU:
X1 +x4+6x6=9
3x1+x2—4x3+2x6 = 2
X1 +2x3+Xx5+2 X6 =6
OtB. Munnmym (-5), B Touke (0, 5, 1.5, 0, 0, 1.5).
B) (1/3)F = 5x1 — 10x2
CucreMa orpaHUYEHU:
2x1+x2<1
X1+ X252
3x1+x2<8
—2x1+ 3x2>-9.
OtB. Munumym — 27,5 B Touke (1.5, 3.5).
r) (n/3) F=X1—X2—4x3+5
Cucrema orpaHuyeHH:
x1+ X2 +2x3 <10
X1—X2+x3<6
2x1+xX2—x3< 8.
OtB. Munumym — 15 B Touke (0, 0, 5) unu (0, 3, 2).
n) F =3+ 4x1 +5x2—x3
x1—3x2+2x3<4
3x2—2x1+x3<5
2x1—3x2<3
OtB. Munumywm 1, (0, 0, 2, 0, 3, 9).
e)F=X1—2X2+x3+2
Cucrema orpaHuyeHM:
x1—x2+x3=10
2x1 —x3+ x4 < 5.
OTB. MUHHMYM HE CYIIECTBYET.

2. Haiftu makcumyMm 1eneBod ¢yHkuumu F mpu 3amaHHONM cUCTeMe OrpaHMYeHHMH CUMILIEKC-

METOAOM. VkazaTh 3HAUCHHS MNEpEeMCHHBIX X1, X2,
MAaKCHUMAJIbHOC 3HAYCHHUC.

a)F=x1+x2

CucTteMa OrpaHUYEHHI:

X1 —x2<1;
X2 —x3<1
X1+ x3< 2.

OtB. Makcumym 3 B Touke (2, 1, 0).

0) F = 2X1 — X3+ X4

Cucrema OrpaHU4EHHMI:

X1 —X2+2x3+3x4<10

X1 — X3 T 2x4 < 8. O1B. MakcuManbHOro 3HaUYEHUS HET.

3AHATHE Ne 3.
Ilepexo0 k 0soiicmeennvim 3a0avam

(Xi = 0) mpu KOTOPBIX JOCTUTAETCS

1. CocraBbte C)KeﬂHeBHbIﬁ palMOH KOPMJICHHS HTHUIBI Tak, 4TOOBI O00ECIEYUTL €€ H606XOHI/IMLIM
KOJIMYCCTBOM IIHUTATCIIbHBIX BCIICCTB A, BuCu Tak, yTOOBI 3TO OBLIO HanboJee ,HCHICBbIﬁ paluroH. H€O6XOHI/IMBI€

JAaHHbIC TPUBEICHBI B Ta6J'II/IIIC.

IIurareabHbIe
BelecTBa

cojiepKaHMe BelleCTB B eUHULE
KopMa, efl.

MacCcChbl TpeﬁyeMoe KOJIHU4Y€¢CTBO B

cMecH, ea.



xopM I xopm II

A 1 4 1
B 1 2
C 1 - 1

LeHA eNHHIIBI 5 4
Macchl KopMa, p

2. VI3 yeTbipex BUIOB ChIPbsi HEOOXOAMMO COCTaBUTh CMECh HAMMEHBIIIEH CTOMMOCTH, B
COCTaB KOTOpPOH BXOJMT HE MeHee 26 e1. XUMHYecKoro BemiecTBa A, He meHee 30 enuHHMIL
BemrecTBa B, He Menee 24 en. BeniectBa C. KomnyecTBo eqMHHI] XUMHUYECKOTO BElIeCTBa B 1 Kr
CBIPBS, a TAKXKE IIeHa | KT ChIPhs YKa3aHbl B TAOIUIE

KosmmuecTB enmHml BemectBa B 1 KT ChIpbsi BUAA |
BemectBo 1 2 3 4
A 1 1 . 4
B 2 . 3 5
C 1 2 4 6
Ilena 1 xr coipbst (py0) 50 60 70 40

3AHATHE Ne 4. Moodenuposanue uqucieHHOCHMU RONYAAUUU C HOMOUWbIO O0O0HOZ0
oughghepenyuanvnozo ypagnenus
3amaua Ne 1. Yepes 6 gacoB mociie Havalia OIbITa YUCICHHOCTh OaKTepHUid B IIOMYIISIIIAN
BO3pocia B 2 paza. Bo ckonbko pa3 yBenmu4HUTCS KOJIMYECTBO OaKTepuil uepe3 CyTKu?

3amaga Ne .2. B Hauane skcnepumenta umenock 200 Gakrepuii, a gepe3 12 4 ux cramo 600. Bo ckonbko pa3
YBEIMYHUTCS KOJIMYECTBO OaKTepuii CrycTs 24 9 mociie Hadana SKcnepuMeHTa?

3anmaua Ne 3. Uepes 3 4 rociie Havasa OIMbITa YUCIEHHOCTh BOJOPOCIEH B MOMYJISALUN
BO3pocia B 125 pa3 1o cpaBHEHUIO ¢ HaYalbHOU. B Kakoli MOMEHT BpEMEHHU UX YUCIEHHOCTh
MpEBbIIIAa HAYaJIbHYIO B 25 pa3?
3amaya Ne 4. B Hauane skciepumenTa nMenoch 100 KIeTok OAHOKIETOYHONW BOAOPOCHH, a yepe3 2 4 ux craio 3600.
Bo ckonbko pa3 YBEJINYUTCA KOJIUYCCTBO KJICTOK CITYCTH 3 4 mocie Havana 3KCHepI/IMeHTa?
3amaua Ne 5. Uepes 5 yacoB mocie Hayana OMbITa YUCICHHOCTh OAKTepUil B MOMYISAILIUN
BO3pocia B 2 pa3a. Bo CKOJIBKO pa3 yBeIMUUTCS KOJUYECTBO OakTepuil uepes 20 u?

3amaga Ne 6. B Hauane skcnepumenTta umenoch 100 Gakrepwmii, a yepe3 6 1 ux ctamo 500. Bo ckombko pa3
YBEIMYHUTCS KOJIMUECTBO OAKTEpHil CIycTs 24 4 Mociie Havaa 3KCepuMeHTa?

3anaua Ne 7. Uepes 2 4 rociie Havaja OIbITa YUCIEHHOCTh BOAOPOCIEH B MOMYISAIUN
BO3pociia B 16 pa3 1o cpaBHEHHUIO ¢ HAYaJIbHOU. B CKOIBbKO pa3 BBIPACTET UX YUCICHHOCTb
yepes 3 u?

3AHATHE Ne 5. Mooenb xuuiHuk sncepmaea.

Iocrtpoiite ¢ momompio mporpammbel EXcel rpadukn duCIEHHOCTH KEPTB M XHIIHHKOB B MOJENH «XUIIHUK —
KEepTBa»:

— =X —
il Xy
dy

=2 _ -2
i '

a)mpu oo = 20,3 =0,3,y=0,2, A =10 , HaYaILHOM KOJHYECTBE KEePTB Xo = 40 U HAYAIHLHOM KOJHYECTBE XUIHHUKOB
yo= 50, war uarerpupoBanus h = 0,001, pesynsrat cpaBaute ¢ rpaduxom npu h = 0,002,

6) nipu o = 20, p = 0,3, y = 0,2, A = 30 , HayanbHOM KOJHYECTBE *)epTB Xo = 300 W HAYAIBLHOM KOJHYCCTBE
XHIMHUKOB Yo = 100, mar wmaTerpupoBanus h = 0,001. KakoBa 4YHCIEHHOCTh XEPTB Ha BTOPOM MHKE HX




yucieHHocTH? KakoBa YHMCIEHHOCTh XHMIIHUKOB B TOT )K€ MOMEHT BpeMeHH? KakoBa YHCIEHHOCTb XHIIHHMKOB Ha
BTOpOM uX nuke? Pe3ynbraT cpaBaute ¢ rpadpuxom npu h = 0,003.

B) mpu oo = 40, B =2, y =2, A = 100 , HayaapHOM KoJIMYecTBe kepTB Xo = 100 1 HaYaTbHOM KOJIMYECTBE XUIHUKOB
yo = 50, mar waTerpupoBanus h = 0,001. KakoBa YHCIICHHOCTH KEPTB M XHIHUKOB Ha BTOPHIX ITHKAaX WX
YHCIIEHHOCTH?

r)mpu o = 20, f =1, y =1, A = 100 , HauansHOM KoJM4ecTBe >KepTB Xo = 100 ¥ HaYaNbHOM KOJMYECTBE XUITHUKOB
yo= 50, mar uarerpuposanus h = 0,001.

1) CPaBHHUTE Pe3yJIbTaThl BEIYMCICHUH IIPU JBYKPAaTHOM YMEHBIICHUH BCEX MAPaMeTPOB 3a/1auH (B) 10 OTACIHLHOCTH
(Hanpumep, npoBecTH pacueTsl pu o = 20 U CPaBHUTH UX C pe3yibTaTaMu npu o = 40, ocTanbHbIE ITapaMeTphbl
OCTaBWTbH 0€3 U3MEHEHHH ), CIeNIaliTe BBIBOIBI.

3AHATHE Ne 6. Mooens nepenozo umnyivca

3agava Ne 1. Berunciute paBHOBECHBIM MOTEHIIMAN JJIs1 MOHOB KaJIMsl, €CJIM KOHIICHTpAIus
MOHOB KaJIusl BO BHYTPEHHEM pacTBope paBHa 120 MMOJIB/II, a ¢ HAPYKHON CTOPOHBI
MeMOpaHsbI coctaBiseT a) 20 mmounb/1, 6) 40 mmons/n, B) 120 mmouns/n. Temmneparypa 30 °C.

3anmaua Ne 2. Berunciute paBHOBECHBIHM MOTEHIUAI AJI1 MOHOB HATPUS, €CJIM KOHIEHTpALUs
MOHOB HaTpUs BO BHYTPEHHEM pacTBope paBHa 18 MMOJIb, a ¢ HApYKHOW CTOPOHBI MEMOpaHbI
cocrapnusieT a) 114 mmons/n, 6) 57 mmonb, B) 36 mmoub. Temnepatypa 36 °C.

3amaua Ne 3. YcTaHOBICHO, YTO B HApPYXKHOM pacTBope, conepxameM 40 MMOIB/T Kanws, KaJHeBBIi
paBHOBeCHBIH moteHnuan coctasmi 40 MB. OmnpezaennTe npuMepHyIO KOHIEHTPAIMIO HOHOB KaJlis BO BHYTPEHHEM
pacTBope, eciii U3MEPEHUSI NPOBOAUIUCH pu TemnepaType 27° C.

3amaua Ne 4. Ha CKkOIbKO H3MEHHTCS HATPUEBBIM pPAaBHOBECHBIM IMOTEHLWAI NPU 3aMEHE pacTBOpa,
OMBIBAIOIIIETO KIIETKY W conepskamero 114 MMonb/n HaTpus, Ha pacTBOp, COIEpXKAIIUi 57 MMOJB/T HATPUS TpU

temneparype 17 °C ? Paboma ¢ moodenvio (OC-4).
3AHATHE Ne 7. Beicmynnenue ¢ ooknaoamu (OC-4)

3AHATHE Ne 8. CMO ¢ omkazamu

PaccmaTpuBaercs cxema rubenu u pazMHOkeHus. OOcyxkIaroTcs MPUMEHEHHUS B OHOJIOTHH,

COIMAIBHOM paboTe U T.1.

Ha nyHKT cBA3M ¢ IByMsI KaHaJIaMH MIOCTYIAET MOTOK 3BOHKOB (B CpEHEM 2 3BOHKA B MUHYTY),
CpelHss MPOAOKUTENBHOCTh pasroBopa — 3 MuUHYTHl. Ecnm 00a kaHama 3aHATHI, 3asBKa
MOJIy4aeT OTKa3.

a) COCTaBbTE CXEMY MEPEX0I0B U cUcTeMy ypaBHeHUI KommoropoBa-OpiaHra;

0) HalauTe po, p1, P2 UL CUCTEMbI, paOOTAIOIICH B YCTAaHOBHUBIIEMCS DPEXKHUME, a TaAKKE
BEPOATHOCTh OTKa3a, aOCOMIOTHYIO U OTHOCHUTEIBHYIO MPOMYCKHYIO CIIOCOOHOCTh CUCTEMBI U
CpeHEee YHCIO 3aHAThIX KaHalnoB. Kak H3MEHSATCS XapaKTepUCTUKH CHCTEMBI, €CIU
KOJIMYECTBO KaHAJIOB YBEIUYUTCS A0 37

2. B cuctemy mMaccoBOro oOCIyXHBaHHS C 3 KaHaJaMH MOCTYMAET MOTOK 3asiBOK (B cpenHeM 2
3asIBKA B MUHYTY), CPEAHSSI CKOPOCTh pabOThI OJJHOTO KaHana — 2 3asBKU B MUHYTY. Eciiu Bce
KaHaJIBl 3aHATHI, TO 3asBKa MojydaeT oTka3. Haiitm QuHanmbpHBIE BEpOSTHOCTH MJIs JaHHOU
CUCTEMBI, paloTalleii B YCTAHOBUBIIEMCS pPEXKHUME, a TaKkKe BEPOSATHOCTH OTKa3a,
a0COIOTHYI0O M OTHOCHUTEJBHYIO MPOIYCKHYIO CIOCOOHOCTh CHCTEMBI U CpEAHEE YHCIIO
3aHATHIX KAaHAJIOB.

3. Ha kxomMmyTaTop ¢ TpeMs KaHaJlaMH IIOCTYIaeT MOTOK 3BOHKOB (B cpeiHeM 3 3BOHKa B
MUHYTY), CpEIHSs TMPOJAOKUTEIHHOCTh pa3roBopa — 2 MUHYTHL. Eciiu Bce kaHaNbI 3aHATH B
MOMEHT TIOCTYIUUICHHUSI 3BOHKA, TO OH He oOciykuBaercs. Kommyrarop padotaetr 14 4acoB B
neHsb (¢ 8 yrpa no 10 Beuepa). ComepxaHue JaHHOTO KoMMyTaTtopa ooxoautcs B 100 pyoneit
B JIEHb 3a Kbl KaHa. Kaxapiii 00CIy>KeHHBIN 3BOHOK MMPUHOCUT MIPUOBLITL — 2 pyOsts (6e3
yuéra cojepkaHus Kommyrtatopa). OnpenenuTte CpeAHIO THEBHYIO MPUOBUTH OT JaHHOTO
koMmyTaTopa. [TopexkomengoBanmm Obl Bbl yBETUYNTh WM YMEHBIIUTH KOJMYECTBO KaHATIOB?

3AHATHE Ne 9. CMO c ouepeowio.



1. B marasuH ¢ AByMs NpoJaBLaMu 3axoJuT B cpenHeM 10 moxymarened B yac, CpemHss

CKOPOCTh OOCIY)XMBaHUS JUIsi OofgHOro mnpomaBna — 10 mokymareneir B uwac. Ompexnenure

BEPOSITHOCTHBIE XapaKTEPUCTHUKU CHCTEMBI, €CIIH OXXHMJATh CBOCH odepeau B JaHHOM MarasuHe

OyIyT OTHOBPEMEHHO He 0oJiee 2 MOKyIaTesei.

2. B myHKT conpagbHON MOMOIIM HACEJICHHIO 1O Tese(OHy 00paIlatoTcsi B CpeIHEM 2 YeloBeKa

B MUHYTY, CpeAHss NPOAOKUTEIBHOCTh pa3roBopa — 3 MuHyThl. Kakoe KOJIWYecTBO

TeneOHHBIX HOMEPOB CIIEyeT yCTaHOBUTH B MyHKTE, 4TOOBl He MeHee 90 % MO3BOHUBIIMX

MOTJIH JI03BOHUTHCS C MIEPBOTO pasa.

3aoanus 01a camocmoamenbHozo peuieHus

1. B marasun ¢ aByMsl KaccaM¥ 3aXOJUT B cpefHeM | mokymnaTelnb 3a 3 MUHYTHI, CpeHEe BpeMs
OOCITy’)KMBaHUsI  OJHOTO IOKYIATeNsi COCTaBIseT 2 MUHYTHL. OnpenenauTb BEpOSITHOCTDH
MPOCTOSI, CPEIIHIONO ITMHY OYEPEU, CPEAHEE BPEMS, IPOBOIUMOE MOKYIATeNIeM B OUEPE/IH.

2. B Mara3uH c TpeMsi KaccaMH 3axXOJUT B cpeiHeM | moKymaTenb 3a 2 MHHYTBI, CPEIHS
CKOpOCTh oOciyxuBanus 1.5 3akaza B MUHYTY. OnpelleIuTh BEpPOSITHOCTh IPOCTOS, CPEIHIO0
JUTMHY OYEepPeIH, CPEAHEE BPEMs, IPOBOAMMOE MTOKYIIATENIEM B OUEPEIH.

3. Mumo OeH303ampaBO4YHON CTaHIMHM C TpeMs KOJOHKAaMHU MpPOe3KaeT 3a OAHY MHUHYTY B
cpeaHeM 3 aBTOMOOWIISA, KOTOPBIM HeoOxonuma 3amnpaBka. CpesHsisi CKOpOCTb 00CTyKUBaHUS
— 2 3ampaBku B MHUHYTY. OmnpenenuTs (UHAIbHbIE BEPOATHOCTH CHCTEMBI, €CIIM OHU
CYIIECTBYIOT, CPEIHIOI JIMHY OYepeAr W CpeAHee BpeMs, MPOBOJMMOE KIMEHTAMH B
ouepeu.

3AHATHE Ne 10. Konmponvnas paboma (OC-6).

7. IlepeyeHb OCHOBHOW U JONOJHUTEILHOI yueOHOM JuTepatypbl, UHTEepHET-pecypcoB,
HEeO0XOAUMBIX VIS OCBOCHUSI JUCIUIIMHBI
OcHoBHas1 JIuTepaTypa

1. Coxonos, I'. A. JluneiiHble 1eNOYHCIEHHBIC 3a/1a4l ONTUMH3AIUU : ydeOHOe mocodue /
I'. A. CokonoB. — Mocksa : UHOPA-M, 2020. — 132 c. — (Bsicmee oOpazoBanue:
bakanaspuar). - ISBN 978-5-16-011144-5. - Tekcr : oanektponnsii. - URL:
https://znanium.com/catalog/product/1106387

2. IMankun, A. C. MaTtemaTH4eckre METOIbl U MOJIETIH UCCIEAOBAHUS ONEpaluii : y4eOHUK
/ AC. lllankun, B. A. lllankun. — M. : lamkoB u K°, 2019. — 398 c¢. — Pexxum nocryna: .
—URL: https://biblioclub.ru/index.php?page=book&id=573373

3. IHamkwn, A. C. MaTemMaTH4eCKHE METOJIBI M MOJICIH MCCIICAOBAHUS ONIepaluii | YIeOHUK
/ A. C. llankun, B. A. Hlankun. — 7-e uzn, — MockBa : M3natenbcko-Topropas
koproparus «JlamkoB u K°», 2019. - 398 ¢ - ISBN 978-5-394-02736-9. - Tekcr :
anekTporHbiid. - URL: https://znanium.com/catalog/product/1091193.

JlomoJiHuTeIbHAS JIUTEPaTypa
1. MacrseBa, U. H. Meroasl ontumanbHbix pemenuii: YueOnuk / Mactsesa W.H.,
I'opembikuna I'.U., Cemenuxuna O.H. - Mocksa : KYPC, HUL] UH®PA-M, 2018. - 384

c. - ISBN 978-5-905554-24-7. - Tekcr : onektponsbrii. - URL:
https://znanium.com/catalog/product/944821
2. KonwdecTBeHHBIE METOABI B JKOHOMHYECKHX HCCICIOBAaHUAX : yYeOHHWK /

1O. H. Yepemnsix, A. A. JIroOkun, f. A. Pomuna [u ap.] ; mox pea. M. B. I'pauesoii, FO.
H. Yepemnsix, JI. B. TymanoBoii. — 2-¢ u3f., nepepad. u gon. — Mocksa : IOauTH-/lana,
2017. — 688 c. : wum, Tabm., rpap. — Pexum jgoctyma: HO MOJMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=685528.
Hnmepnem-pecypcol
- DnextponHas 6ubaroteka http://lib.mexmat.ru/books/75829 (cBoboaubIi q0CTYII):



https://biblioclub.ru/index.php?page=book&id=573373
https://biblioclub.ru/index.php?page=book&id=685528
http://lib.mexmat.ru/books/75829

Poszen B.B. Marematuyeckue MOJEIM IPUHATUSA PELICHUN B 3KOHOMHKE. — M.: Beiciias
mkona, 2002. — 288 c. http://lib.mexmat.ru/books/13825

Adanaceee M.IO., barpunoBckuii K.A., Maromok B.M. Ilpukmagaeie 3amauu
uccie0Banus onepanuii: Yaeonoe nmocooue. — M.: Uudpa-M, 2006. — 352 ¢. — (YueOHUKH
PYJIH). ISBN 5-16-002397-6 ([omymeno Y4eOHO-METOAMYECKUM OOBEIUHEHUEM TIO
KJIACCUYECKOMY YHUBEPCUTETCKOMY OOpa30BaHUI0 B KayecTBe Yy4eOHOro mocoOus 1o
JTUCIUIUINHE HAIIMOHAIBHO-PErHOHATHHOTO0 KOMIIOHEHTA ISl CTY/IEHTOB BBICIIUX YYEOHBIX
3aBEJICHU, o0y4Jaronuxcs o HAaIMpaBJICHUIO 080100 «IKOHOMHKA)
http://lib.mexmat.ru/books/75829

— DnekTpoHHas 6ubaroTeka http://www.razym.ru (cBoOOIHBIN JOCTYII)

Taxa X.A. BBegenue B wuccienoBanue omepauuit. — M.: Bunbsmc, 2001. — 912 c.
http://www.razym.ru/naukaobraz/disciplini/matem/106249-taha-hemdi-a-vvedenie-v-
issledovanie-operaciy.html

Iukun E.B., Uxaptumsuiu A.I'. MaTtemaTudeckre METOIbI U MOJICNIA B YIIpaBJIeHUU. — M.:
Heno. — 2004. — 440 c. http://www.razym.ru/65168-matematicheskie-metody-i-modeli-v-
upravlenii.html

— On-line kanpKyJIsITOPBI



http://lib.mexmat.ru/books/75829
http://www.razym.ru/

		2022-08-23T11:18:14+0400
	ФГБОУ ВО "УЛГПУ ИМ. И.Н. УЛЬЯНОВА"
	Подпись документа




