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MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jucuunnuna «MareMaTnyeckre MOJENIH B €CTECTBEHHO-HAYUHbBIX U COLIMAIBHO-TYMaHUTAPHBIX
MCCIIEIOBAaHMSIX» OTHOCUTCA K AMCUUIUIMHAM 4YacTH, (opMUpyeMOil ydyacTHHKaMu 00pa30BaTENIbHBIX
otHomeHui, broka 1. Jluciunnunel (Moaynn) BapuatuBHoro moayins «lIpukinaanoe mareMaTuueckoe
MOJICIMPOBaHNE» y4eOHOro IJIaHa OCHOBHOW Mpo¢ecCHOHATBbHOW 00pa30BaTENbHONW IMPOrpaMMBbI
BBICIIIETO O0pa30BaHUs — MPOrpaMMbl MarucTparypbl Mo HamparieHuio moarotoBku 44.04.01
[lenarornueckoe oOpa3oBaHWE, HANpPaBICHHOCTh (Mpoduiab) 00pa30BaTENBHON  MPOrpaMMBbI
«[IpuoputeTHbIC HaNpaBICHUS HAYKU B (PU3HMUECKOM 00pa30BaHUM», OUYHON (OPMBI OOYUECHHUS.

JlucuuiuiiHa OMMpaeTcss Ha pe3yiabTaThl oOydeHHs, c(OpMHpOBaHHBIE B paMKax Kypca
OakamaBpuaTta ©  JAdcuUIUIMH  «JluHamuueckue  cuctembl», «Teopuss  aprymeHranuu B
HCCIIEIOBATENbCKON AESATEIbHOCTI.

Pe3ynpTaThl W3yuyeHUs MAUCUMIUIMHBI SIBISIIOTCS OCHOBOM JJIi M3YYEHMS JUCLUUIUIMH H
MPOXOXKJICHUS MPAKTUK: DJIEMEHThl MaTeMaTHYECKOW SKOHOMHKH, lIpukianHoil (yHKIMOHATBHBIN
aHanus, JInHeliHbIe onepaTopsl U UX MpuiIokeHus, [ [pon3BoacTBeHHAs TpaKTUKa (MPEIAUIIIIOMHAS), U
JUISL IPOXOKIEHUS TOCYAapCTBEHHOM UTOTOBOM aTTecTaluu

1. Ilepeyenb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs (00pa3oBaTe/IbHBIX Pe3y/1bTATOB)
10 JMCHHUIIHHE

Leabio 0cBOEHUS TUCUUIUIMHBI SBJISETCS MOArOTOBKA YUHUTENs K Oynyiiel mpodeccruoHaibHOn
NesTeNbHOCTH: (hOPMUPOBaHHME CIIOCOOHOCTH K MPETMOAABAHUIO y4eOHOTO MpenMeTa MaTeMaThuKa st
Pa3HbIX HAIPaBJIEHUH MOJATOTOBKU Ha Pa3HbIX YPOBHIX 00pa30BaHUSI.

3agaveii OCBOCHUS AUCLMILIMHBI SIBISIETCS (POPMUPOBAHUE MIPEICTABICHU O pOJIM MaTeMaTHKU
B TMPaKTUYECKON JESATeNbHOCTH M NPUKIATHBIX O00JacTsIX, OTpadoTKa MOHITHIHOIO armapara
MaTEeMaTHKH, TEXHUKH IPOBEICHISI MAaTEMaTHYECKUX pacyeToB, (HOpMUPOBAHHE U 3aKPETIIICHUE YMEHUS
MPOBOAUTh CTPOTUE aOCTPaKTHO-TIOTUYECKHE JI0Ka3aTelbCTBAa, pellaTh MPAKTUYECKUE 3aJadu
CpEICTBaMHU MaT€MAaTUKH.

B pesynbrate ocBOeHHS mNporpaMMmbl OOy4arOIIMHCS JIOJKEH OBJAAETh CIEAYIOIIUMU
pe3yapTaTaMu oOydeHusi (B TabJWIle TPEICTAaBICHO COOTHECEHHE O00pa30BaTENbHBIX PE3yJIbTaTOB
00y4YeHHs 10 JUCLHUIUIMHE C MHAWKATOPAMH JOCTH)KEHUS! KOMITETEHLIUH ):

KomneTeHums n OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
WHAMKATOPbI ee (aTanbl popMUPOBAHUA ANUCLUMNANHDI)
OOCTUXeHWnA B
ACLANAHE 3HaeT VYMmeer BJIaJIEET
YK-1. Crniocoben
OCYIIECTBIISATh
KPUTHYECKUHM aHaINu3
pOOJIEMHBIX
CUTyallUll HAa OCHOBE
CUCTEMHOI'0 TOAX0/a,
BbIpabaTHIBAaTh
CTpaTEruIo ICUCTBUIA.
YK 1.2. Haxopwur, OP-1. OP-3
KPUTHUYECKU IIpuembr u Meroas! | I'pamMOTHO, JIOTHMYHO,
aHAJIN3UPYET U | BBIpaOOTKH CTPAaTE€ruu | apryMeHTHPOBAHHO
BbIOMpaeT JNENUCTBUAN o dbopMynupoBaTh
UH(OpMaLIHIO, pa3peleHuto COOCTBEHHBIE
HEOOXOauMyI0 ISl | mpoOJIeMHOM CYXJCHHS U OLICHKH,
BBIPAOOTKH CTPATETHy | CUTYyalluu. BbIpabaThIBaTh
b () (6 9:Y50 o CTpaTEruI0 ACHUCTBUI




pa3perieHuIo
npoOJIeMHOM
CUTYallUH.

NYK 1.3.
PaccmatpuBaet
paszMyHble BapHUAHTHI
pelieHus npoOIeMHON
CUTyallUd Ha OCHOBE

CUCTEMHOI'0 TOAX0/a,
OLICHMBAET ux
peuMyIlIecTBa u
PUCKH.

NYK 1.4. I'pamoTHO,
JIOTUYHO,
apryMEeHTHPOBAHHO
dopmynupyer
COOCTBCHHBIC
CYXKICHHUS W OICHKHU.
[Ipennaraer
CTpaTeruio IeUCTBUH.

OP-2
0 CYIIECTBOBAHHUH
pa3IMYHBIX
BapUAHTOB  PEIICHHUS
npoOIeMHON
CUTyallid Ha OCHOBE
CHCTEMHOI'0 IOAX0/1a,

METOoJ1ax OIICHKU
MIPEUMYIIIECTB u
PHUCKOB KaK

pe3yabTaToOB
MIPUHSATOIO PELIEHUS.

2. O0beM AMCUHUILIMHBI B 324€THBIX eINHUIAX ¢ YKa3aHHEM KOJIMYeCTBA aKa/leMHYeCKHX YacoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npenojaasareseM (o BUAaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Howmep YyeOHble 3aHATHS dopma
ceMecT POMEKYTOUH
pa Bcero Jlexuu [TpakTiueck JlaGoparopx Camocro oif
H, yac ue bl€ 3aHATHS, AT. aTTecTalluu
3aHATHS, qac pabora,
Tpynoemk qac yac
3au | Yac
Bl
enl.
3 3 | 108 4 - 20 84 3ayer
Hroro: 3 | 108 4 - 20 84

3. Conpepxanue IUCUMIUIMHBI, CTPYKTYPHPOBaHHOe MO TemMaM (pa3deiaM) ¢ YyKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoeHno20 Ha HUX KOJIUYECMEA AKAOEMUUECKUX YaACO8 U 6UN08

YUeOHbIX 3aHAmU

HanmenoBanue pasnena u

TEM

KonuyectBo yacoB 1o ¢opmam opraHu3anuu 00ydeHus




Jlexumonnbie | Ilpaktuueckue | JlaGoparopusie | CamocTOATENb-
3aHATUS 3aHATHUS 3aHATUS Hasi paboTa
3 cemecTp
OnTtumMu3aIioHHbIe - 8 24

MAaT€MaTH4YCCKUEC MOJACIN B
Pa3JIMYHBIX HayKax

Huddepennnanspuole 2 - 6 30
yYpaBHEHUS KaK  MOJEIN
IPOLIECCOB B  Pa3IUYHBIX

HayKax
YuciaeHHsle  METOOBI B 2 - 6 30
aHaJIn3e CIIOKHBIX

MaTEMaTUUYECKUX MOJIEJIEN

Bcero mo jucunmiivHe: 4 - 20 84

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl

Kparkoe conep:kanue kypca
1. OnTUMH3aIMOHHbIE MATEMATHYECKHE MO/IEIH B PAa3JIMYHBIX HAYKaX

OcCHOBHBIE 33J]a41 TEOPUU NPUHSTHS pelieHnid. OYHKIIMU peleHrs B METOAOJIOTUH U OpraHu3a
[ToHsiTME MaremMaTHYECKOW MOJEIH W MAaTeMaTHYeCKOro mojaenupoBaHusd. KommberoTepHble H
MaTreMaTUYeCKue MOAENU. MeToabl TMHEWHOrO IPOrpaMMUPOBAHUs B COCTABIECHUN JUET U MUILIEBBIX
paioHoB. ONTUMU3AIMOHHBIE METOJbI UCIOJIB30BAHUS MPUPOAHBIX pecypcoB. ONTHUMHU3AIMOHHBIE
MOJIETM B  COIMAIBbHO-OKOHOMHYECKOH cdepe. 3amaun JUHEHHOro MPOTPaAaMMHUPOBAHUS B
MIPUPOIOOX PAaHHBIX TEXHOJIOTHSIX. CUMILIEKC-METOI. J[BOMCTBEHHBIN CUMIUIEKC-METO1. Perenue 3agau
JUHEHHOT0 MPOTPaMMHPOBAHMS C TIOMOIIBIO KOMIIBIOTEPHBIX mporpamm. MHTepakTuBHas (opma:
«/cmionp30BaHe MAaTEMAaTHICCKUX ITAKETOBY.

Tema 2. luddepenunanbubie ypaBHEHHs KaK MOJEJH MPOLECCOB B PA3JIHYHBIX HAYKaX

[TonsiTue pemeHrss aBTOHOMHOTO U depeHIuanbHoro ypapHeHusi. CTallmnoHapHOE COCTOSIHUE
U €ero yCTOMYMBOCTb. HemnpepblBHbIE W AUCKPETHBIE MOJEIM pocTa mnomyisiqud. Mopaenu
SKCIMOHEHIMAIBHOTO U JIOTUCTUYECKOrO pocTa. Mozenb ¢ HAMMEHBIIIEH KPUTHYECKOW YMCIEHHOCTHIO.
Mogenu BcacblBaHUsI BEIIECTB, MU3MEHEHMS KOHLEHTpaluu ropmoHa. IIpouecc paamoakTUBHOrO
pacnaga. Cxema rubenu u pazmuoxkeHusi. Monenu ordopa. [I[puMeHeHne B aHaIM3€e CUCTEM MacCOBOTO
obciyxuBaHus. IHTepaktuBHas ¢popma: «cmonp3oBaHe MAaTEMAaTHIECKIX MTAKETOBY.

Tema 3. UncjeHHbIe METOAbI B aHAJIN3E CJ0KHbIX MaTEMAaTHYECKHX Moaeeil
[Tonstre (a3oBbIX MEpeMEeHHBIX U (a3zoBoro mpocTpancTBa. da3oBeiil mopTpeT. MeTon H30KIHH.
HccnepoBanne yCTOWYMBOCTH — CTAlMOHApHBIX cocTostHUM. Mopenmn Jlotkm wu  Bosbreppa.
MoaenupoBaHre HEPBHBIX ITpoLeccoB. PaBHOBECHBIN OTeHIMaN. Y paBHeHue HepHcra. MoHHBIE TOKM
¥ MeMOpaHHBIM MOTEHIUaN. BiusHue mapaMeTpoB MPOHUIIAEMOCTH W HOHHBIX KOHIIEHTpAIMil Ha
HEPBHBIM UMITyJIbC. MojaenupoBaHue BIHSHUS MEIUIMHCKUX MPENapartoB M PUTMUYECKOTO
paznpaxenusi. MHtepaktuBHas ¢opma: «Mcmonp30BaHHEe MaTEMaTHYECKUX ITaKETOBY», TPYMIOBOE
WHTEPAKTUBHOE 3aJIaHUE.



4. IlepedyeHb y4eOHO-METOAMYECKOr0 o0ecmedeHMsl [JIsi  CAMOCTOSATEJBHOH  PpadoOThI
00y4aroImuxcs Mo JMCHUIINHE

CamocrosarenbHas pa0oTa CTyIEHTOB sBIseTca ocoboi (opmoil opraHuzanuu y4eOHOro
mpolecca, IpeACTaBIIAIoIas co00H IIaHUPYEMYIO, TI03HABATEIbHO, OPTaHU3ALMOHHO U METOANYECKU
HaIPaBJIEMYI0 JACATEIBHOCTh CTYIEHTOB, OPHUEHTHPOBAHHYI0 Ha JOCTHXKCHHME KOHKPETHOTO
pe3ynbTaTa, OCYHIECTBIsIEMYI0 Oe3 mpsiMoil momouu mnpenojaBarend. CamocTosTenbHas paboTa
CTY/IEHTOB SIBJII€TCSI COCTABHOM 4acThi0 y4yeOHOU pabOThl M MMEET LEIIbIO 3aKpEIUIEHUE U YIiyOiieHue
MOJTyYCHHBIX 3HAHWHA W HABBIKOB, MOMCK W NPUOOPETEHHE HOBBIX 3HAHHWM, a TAaK)KE BBHIIOJHEHHE
yueOHBIX 3aJlaHUi, MOArOTOBKY K MPEJICTOALIMM 3aHATUAM U 3K3aMeHy. OHa mpenycMaTpUBaeT, Kak
MPaBUJIO, Pa3paboOTKy pedeparoB, HAMKUCAHKUE JOKIA0B, BHIIIOJHEHNE TBOPYECKUX, HHINBUIYATbHBIX
3aJJaHUi B COOTBETCTBMU C Y4eOHOI MporpaMMoil (TeMaTHYeCKUM IIJIAHOM M3Yy4YEHMs TUCLMIUIMHBI).
Tema mIst TaKOro BBICTYIJICHHS MOXET OBITh IMpPEUIOKEHA IpEeroAaBaTeieM WM H30paHa caMum
CTYAE€HTOM, HO MaTepuaj BBICTYIUIGHUS HE JOJDKEH JIyOnupoBaTh JIEKLMOHHBIM MaTepuall.
PedeparuBHbIii MaTepuall CIYXKUT JOMOJHUTENBHONW HMH(pOpMamuen s paboThl HA NMPAKTUYECKUX
3aHATUAX. OCHOBHasl LieNb JAHHOTO BHJA pabOThl COCTOMT B OOyYEHMM CTYICHTOB METOJlaM
CaMOCTOSITENIbHOM padoThl ¢ y4eOHBIM MaTepuanoM. J[sl MOJHOTHI YCBOEHHS TEM, BBIHECEHHBIX B
IIpaKTUYeCKHe 3aHATHs, Tpebyercs pabora ¢ mnepBoucTtouHukamu. Kypc npegycmarpuBaer
CaMOCTOSITENIbHYIO padOTy CTYIEHTOB €O CHElUalbHOM JmTepaTypoil. Cieayer OTMETUTb, 4TO
caMmocTosiTeNIbHas paboTa CTYIEHTOB pe3yjabTaTWBHA JIMIIb TOTJa, KOIJa OHAa BBIMOJIHAETCS
CHCTEMaTUYECKH, IUNTAHOMEPHO U LIEICHAIIPABIICHHO.

3agaHusa JUIsl CaMOCTOSITENIbHON paboThl MpeAyCMaTpHUBAIOT MCIOJIB30BaHME HEOOXOIUMBIX
TEPMUHOB W TIOHATHHA MO Tpobiemaruke Kypca. OHHM HaIeNUBAIOT Ha NMPAKTHYECKyI0 paboTy 1o
IPUMEHEHHUIO M3Y4aeMOro Marepuana, MOUCK Oubauorpauyeckoro marepuaia M 3JIEKTPOHHBIX
HUCTOYHUKOB HMH(OpMalMY, WUIIOCTPATUBHBIX MaTEpUajoB. 3aJaHHs IO CaMOCTOSTENbHOH pabote
JAl0TCs IO TEMaM, KOTOpbIe TPeOYIOT 1OMOIHUTEIBHON IPOPaObOTKH.

OO0t 00BeM caMOCTOSATENBHON padOThI CTYIEHTOB 10 IUCHUIUIMHE BKIIOYAET ayIUTOPHYIO U
BHEAYJAUTOPHYIO CAMOCTOSTENbHYIO paboTy CTY/IEHTOB B TEUEHHE CEMECTpa.

AynuTopHas camocCTosITeNbHas paboTa OCYIIECTBISETCS B (OPME BBIIOJIHEHUSI TECTOBBIX
3aJaHUi, Keic-3a7ay, MUCBMEHHBIX IPOBEPOYHBIX paboT MO AUCHUIUIMHE. AyAMTOpHas
caMmocTosiTenbHas paboTa oOecreueHa 0a30l TECTOBBIX MAaTEpUANIOB, KeWcC-3a7ad 10 pasjeliam
JUCLUIUINHEL.

BHeaynuropHas camocTosiTenbHast padoTa OCyLECTBIIsETCS B (hopMax:
- MOJITOTOBKH K YCTHBIM JOKJIa/iaM (IT0JIr0TOBKa pedepaTos);
- pelieHue 3a7a4 (JOMalIHUX 3aJJaHuil) 10 U3y4aeMbIM TEMaM;
- BBIIIOJIHEHUE TPYIIIOBBIX HHTEPAKTUBHBIX 33JaHUM.

OC-1. CamocrositesibHasi padoTa

CocTaBbTe MaTeMaTHYECKYIO0 MOAENb 3a7aun. OCyIIECTBUTh MPOBEPKY MOITYUEHHBIX PE3YJIHTATOB C
MIOMOIIBIO0 KOMITBIOTEPHBIX IIporpamM (Harpumep Excel), mpeacTaBute nomydeHHyro Tabiauily, caenaTh
BBIBOJIBI.

Bapwuanr 1.
3aB0j MOXET MPOU3BOAUTH MPOAYKITUIO [0 OJHOMY U3 IBYX TUIOB TeXHOJOoTui. [Ipn npumenennn

IIEPBOT0O TUIIA TEXHOJOTUH Ha Kakyt0 1000 BRIMYIIEHHBIX €IUHUL TPOYKIIUH OCYIIECTBIISAETCS
BEIOpOC 3 M 3arpsI3HAONINX BEIIECTB B aTMOc(hepy, a TAKKe UCMOIB3YeTCsl 2 TOHHBI HEPTH, TIPH
MIPUMEHEHUN BTOPOM TEXHOJIOTHH MCTIONB3yeTcsl | TOHHA HETH Ha THICAYY €TUHUIL TPOTYKIIHH,
OJTHAKO BBIOPOCHI B aTMOc(epy yBETHUUBAIOTCS 110 5 M. 3aBOJI HE IOJDKEH HCIIOIB30BaTh 0oJIee
600 Tonn HedTH B Hepemo. CoCTaBbTE ONTHUMATBHBIN TJIAH UCTIOJIB30BAHUS UMEIOIINX CS
TEXHOJIOTHH ¢ 1eTbI0 MUHUMM3AIIIH BEIOPOCOB B aTMOc(epy, €Cu B HEEII0 HEOOX0AUMO
npou3BoAuTh He MeHee 400 ThIC. € AMHULL TPOTYKIIUH.



e. B curyanuu, onrcanHoi B 3a7a4e (1), BBEICHO OTpaHUYCHIE Ha BEIOPOCHI B aTMOC(EpPY — HE
Gonee 1500 m° B Hemeno. [TpenyiokuTe HOBBIN IJIaH UCIIOJIB30BAHUS TEXHOJIOTHMA, YTOOBI PacXoIbl
He(TH OBUTM MUHUMAJTBHBIMHU.

OC-2. CamocrosiTesibHasi pabora
UYepes 6 yacoB mocje Havaja OMbITa YUCICHHOCTh OaKTepuil B MONYJSAIHMHM Bo3pocia B 2 pa3a. Bo
CKOJIBKO pa3 yBEJIMUUTCS KOJIMUECTBO OAaKTEepHil uepes cyTku?

OC-3. CamocrosiTesqbHast padora Ne 1
IIpumepHblil BApUAHT:
1. IMocTpoiiTe ¢ moMouipio nporpamMmbl Excel rpaduku 4uciIeHHOCTH KEPTB U XUIIIHUKOB B MOJIEIU
«XMIIHUK — )KEePTBA»:

a) npu (=20, (=0,3,(=0,2, (=10, HayaTPHOM KOJIMYECTBE KEPTB X0 = 40 M HAYAJILHOM KOJIUYECTBE
XHUITHUKOB Yo = 50, mar uaterpupoBanus h = 0,001, pesynbrat cpaBaute ¢ rpadpukom npu h = 0,002.

OC-4. BeicTynieHue ¢ 10K/Ia10M 110 MUKPOTPYIIIAM.
IIpuMepHBIii TIepedeHb TEM TO0KIIa0B:

MopenupoBaHrue HEOTPAHUYEHHOTO POCTa

Mopenu aBTOKaTanusa

OrpanunueHHbIN pocT. YpaBHeHHE DepxroibeTa

Mopenn Mono u Muxasnuca-MeHTeH.

ABTOBOJIHBI U JUCCUIIATUBHBIE CTPYKTYpHI. bazoBas monens "6proccensitop”

Peaxmus benoycoa-XXaboTtunckoro.

bazoBast monens B3aumozeiicteus. Konkypenuus. Otoop.

Tuns! Tpopuyecknx GyHKIUN U UX BIMSIHUE HA YCTOMUMBOCTH CUCTEMBI « X UIIIHUK- )KEPTBa»
. buomerpus

10. Marematnyeckue MOAEINA BOJIOEMOB KaK DKOCUCTEM
11.

©E®NDOTAWN T

OC-5. CamocrosiTesibHasi padoTa
BapuanT 1. B Mara3un ¢ AByMsl KaccaMu 3aXOJUT B CpelHEM 3 MOKyHaTels B MUHYTY, CpeHEe
BpeMsi 00CTy)KWBaHUS Y2 MHUHYTBL. ONpeneauTh BEPOSATHOCTH MPOCTOS, CPEIAHIOK JUTMHY OYepeH,
cpeaHee BpeMs, IPOBOAUMOE MOKYIaTelIeM B OUepe/iu.

OC-6 KonrponbHas padora Ne 2
[TprMepHBIif BApHAHT KOHTPOJIBHON pabOTHI
1. 1. lana Tabnuua u3mepsieMbIX BeJIHUUH X U Y. Hanmucate ypaBHeHHe perpeccu (3aBUCUMOCTH)

y OT X
X 0 1 2 3 4
y 2,1 3,9 6.2 8.1 9.6

2. U3 Tpex BHUIIOB CHIPbsl HEOOXOAUMO COCTaBUTh CMECh HaWMEHBIIIEH CTOMMOCTH, B COCTaB KOTOPOH
BXOJHUT HE MeHee 26 en. XuMudeckoro BemectBa A, He MeHee 30 equauIl BeniecTsa B, He menee 24 ej.
BemtectBa C. KonnuecTBO €IMHUI] XUMUYECKOTO BEIIECTBA B 1 KI' ChIPhS, a TAKXKE LIEHA | KT ChIpbA
yKa3aHbl B TA0IUIIE

KonnuecTs equaui BemnecTBa B 1 KT ChIphs BUJA 1
BemecTtBo 1 2 3
A 1 1 -
B 2 - 3
C 1 2 4
Llena 1 kr coipbs (py0) 3) 6 7




na camocmoamenvuoit n0020mMo6KU K 3aHAMUAM RO OUCUUNIUHE PEKOMEHOYem A
UCNO1b306aNb YUEOHO-MEeMOOUYeCKUe MAMePUabl:

1 I'myxoBa H.B. MartemaTtnueckue MOIEIU JUIsl MarucTpoB-OMOJIOTOB: yueOHOe mocobue. —
VYaesaoBcek: Yal'TIY, 2016. — 90 c. (DnekTpoHHOE yueOHOE mocobue).

3. Teopuss BepOSATHOCTEH C 3IEMEHTaMH MATEMaTHYECKOM CTATHCTUKA W aHAIN3a CHCTEM
MaccoBoro obcnmyxkupanusg. Yacte 2. MaremaTuueckasl CTaTUCTUKA. DJIEMEHTbl TEOPUU CIIydalHBIX
MIPOLIECCOB U TEOPHUU MACCOBOTO OOCTy)KMBaHUsA. Y4ueOHOE MOocoOue JUIsl CTYACHTOB CIECIHATbHOCTH
«Ynpasnenue nepconaniom» / coct. H.A. Bonkora, H.B. I'myxoBa. — YiuesHoBck: Yal'TIV, 2010. — 76 c.

4. TI'myxoBa H.B., UYepeBarenko O.M. JluHeliHOe ©npPOrpaMMUPOBAHHE B YIPABICHUU
MepCOHAJIOM: yuyeOHoe rmocoOue A HampaBjieHus: moarotoBku 6akanaBpoB 080400.62. — YIIbsSHOBCK,
Yal'lly, 2013. - 70 c.

5. I'myxoBa H.B. Teopus npunstus pemieHuii: yaeoHoe nocoodue. / ['myxosa H.B. — YibstHOBCK:

®I'bOY BO «Yal'TlY um. U.H. YaesuoBa», 2017. — 48 c.

5. IlpuMmepHble OLIEeHOYHbIE MATEPHAJIBI 1JIsl MPOBEAeHHUS TEKYIIero KOHTPOJIs yCIeBaeMOCTH U
NMPOMEKYTOUYHOM aTTeCTANNH 00y4AIOIIMXCH MO INUCHUILIHHE

Opranun3anus 1 NpoBeJieHNe aTTeCTALMU CTy/AeHTa

®I'OC BO B COOTBETCTBMM C IpUHLIUIAMHU bBOJOHCKOro mpolecca OpHUEHTHPOBAHBI
MPEUMYIIECTBEHHO HE Ha COOOIeHHe oOydaromeMycs KOMILIEKCAa TEOPETHYECKHX 3HAaHWK, HO Ha
BbIpAaOOTKY y OakanaBpa KOMIIETEHIMH — JUHAMHUYECKOro Habopa 3HaHWH, yMEHUH, HaBBIKOB M
JMYHOCTHBIX KaueCTB, KOTOPHIE IMMO3BOJIAAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE TPYAa
U YCHEIIHO NPOo¢eCCHOHATIBHO PEAN30BbIBATHCS.

B mpouecce onenku OakagaBpoB HEOOXOAMMO MCIONB3YIOTCS KaK TPaJUWLUOHHBIE, TaK U
MHHOBAIIMOHHBIE THUIBI, BUABI U GOPMBI KOHTPOJs. [Ipy 3TOM MOCTENEHHO TPaaUIMOHHBIE CPEACTBA
COBEpIICHCTBYIOTCS B pycl€ KOMIIETEHTHOCTHOTO TIOJXOJa, a WHHOBAIIMOHHBIE CpPEJCTBA
aJlalITUPOBAHBI JIJIS1 IOBCEMECTHOI'O IIPUMEHEHHS B POCCUMCKON BY30BCKOM IPAKTHKE.

Lens mnpoBegeHuss aTTecTalMM — TIPOBEpPKAa OCBOECHMSI 00pa30BaTENbHON MPOrpamMMbl
JUCLUUIUIMHBI-IPAKTUKYMa Yepe3 cpopMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YJIbTATOB.

IIpomexyTouHass aTrecTanMsi OCYIIECTBISETCS B KOHIIE CEMECTpa M 3aBepllaeT U3y4eHUe
JUCLUIUIMHBL, TOMOTaeT OLICHWTh KpPYIHbIE COBOKYIHOCTH 3HAaHUM W yMeHMH, (opMHpOBaHUE
ONPEACICHHBIX KOMITETCHIUN.

OneHOYHBIMU CPENCTBAMHU TEKYIIETO OLIEHUBAHUS SIBISIFOTCS: JOKJIAJ, TECTHI 10 TEOPETUIECKUM
BOIIPOCAM JAMCLUMILIMHBL, 3alllUTa MPaKTHUYECKUX padboT u T.1. KOHTpoib yCBOEHMSI MaTepuana BeleTcs
PETyJISPHO B TEUEHUE BCETO CEMECTPa Ha MPAKTHUECKUX (CEMUHAPCKUX, Ta00PaTOPHBIX) 3aHATHUSX.

Ne CPEJACTBA OLHIEHUBAHUA, OObpazoBaTenbHbIE
n/m UCIIOJIB3YEMBIC JIJISI TEKYIIIETO OTICHUBAHUS pe3yAbTaThl TUCIUILIAHBI
rokasaressi QOpMUPOBAHUS KOMIIETCHIIUN
OueHoYHbIE CPEACTBA AJIS TeKYLIeH OP-1. 3HaeT npuemMsl 1 METOBI
arrecTanuu BBIPAOOTKU CTpATETUU ACUCTBUIA O

OC-1, OC-2, OC-3. OC-5 CamocTosiTenbHas paspenieHuto mpooIeMHON
pabota CUTYaIlUH.
OC-4 BeicTymuieHre ¢ JOKIJIAI0OM T10 OP-2 3Haer 0 cyniecTBOBaHUHU
pe3yiabTaTaM IpynnoBOro HHTEPAKTUBHOTO Pa3MUYHBIX BAPUAHTOB PELICHUS
3amanus | MpOOJIEMHOM CUTYallMl Ha OCHOBE
OC-6. kouTpOIBHHAS paboTa CHUCTEMHOTO MOJAX0/a, METOAAaX




OneHoYHbIEe CPEACTBA JAJI MPOMEKYTOUHOM | OLCHKH IPEUMYIIECTB U PUCKOB KaK
aTTecTaluu Pe3yIbTATOB MPUHITOTO PEILICHUS.
3a4eT (3K3aMeH) OP-3 ymeer rpamMOTHO, JIOTUYHO,
OC-7 3auer B popme ycTHOro cobeceoBaHUs | apryMEHTHPOBAHHO (HOPMYIHPOBATH
COOCTBEHHBIC CYXJICHUS U OIICHKH,
BbIpa0AaTHIBATH CTPATETHIO
JIIEUCTBUIA.

OnucaHue OIEHOYHBIX CPEACTB M HEOOXOJUMOro O0OpYAOBaHMS (IEMOHCTPALIMOHHOTO
MaTepuaia), a TaK K€ MpOoLeIypbl U KPUTEPUH OLICHUBAHUSI MHAUKATOPOB JOCTH)KEHUS KOMIETEHLIUN
Ha pa3IMyHBIX JTanax uX (OPMHUPOBAHMS B IPOLIECCE OCBOEHUS 00pa3oBaTENbHON INPOrpaMMbl
npeacraBieHsl B @OHAE OLCHOYHBIX CPEACTB JUIS TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U
IIPOMEXKYTOUHOM aTTeCTalluy 110 IUCLHUIUIMHE.

Mamepuanwi, ucnonv3yemboie 014 MEKyu4e20 KOHMPOJIA yCHeeaemocmu
odyuarouuxca no oucyuniune

Marepuans! Uit OpraHu3aluy TEKYIIEH aTTECTAllMU IIPEICTABICHBI B I1.5 IPOTPaMMBI.

Mamepuanst, ucnoibyemole 011 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no oucyuniune

IIpuMepHbIii epeyeHb BONPOCOB K 3a4eTy
[Toctpoenne maremaTiueckux Moneneid. OnpeneneHue neiaeBol GyHKIUH.
[TpuknaaHble 3a1a4u CBOJMMBIE K 3a/1a4aM JIMHEHHOTI0 IpOrpaMMHUpPOBAHHUSL.

N

Lenesas ¢ynkuus u cucrema orpaHuueHuid. Ilpumeprr cocrtaBienus. IlpuBenenue
CUCTEMBI OTPAHMYEHUN K By PAaBEHCTB U HEPABEHCTB.

4. ]JIBoiicTBEeHHBIE 3a/1a4l M UX IPUMEHEHUE K 3aJjauaM Ha COCTaBJICHHE MUIIEBBIX PALIMOHOB

1 ONTUMAJIbHBIX CMECEH.

3azaya ONTUMHU3aLUU UCTIOIb30BAaHUS PECYPCOB.

.CuMIIeKCc-MeTO/1 peleHus 3aa4 JMHEHHOT O MPOorpaMMHPOBaHUS

7. Pemenue 3a1a4 TMHEHHOTO MTPOrpaMMHUPOBAHUS C MTOMOIIBIO CTAHIAPTHBIX NTAKETOB

MpOrpaMm

. 3a/1a4a 0 pallMOHAJILHOM HUCIIOJIb30BAHUH YKOJIOTHUECKUX PECYPCOB.

9. 3amaua o cmecn.

10. 3agaum o nuerax.

11. Mopenu, omuchiBaeMble OJHUM AUPPEpeHLraTbHBIMUA YpaBHEHUSAMH. YHCIEHHOCTh
OaKkTepuil.

oo
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12. Mogenu pocta TOMyNSIUi. DKCIIOHEHIUAIBHBIA W JIOTUCTHYECKHI pocT. Monenb ¢
HaVMEHbIIIEW KPUTHYECKOW YUCIIEHHOCTHIO.

13. MozaenupoBaHue U3MEHEHHS KOHIIEHTPAIUil BELIECTB.
14. Mopenu, onuceiBaeMble cucteMaMu IudepeHnanbHbIX YpaBHEHUH.

15. Mopenu B3auMOAeHCTBUS MOMYSIUA. BolbTepoBCKHe MOAETN: MOIETT KOHKYPEHITUU U
XUIIHUK-KEPTBA.

16. Mojiens HEpBHOTO HMITYJIbca. Y paBHeHHe HepHcTa. AKTHBAINS U WHAKTUBAIAS HOHHBIX
TOKOB.

17.. 3amaya omnpeneneHuss ONTUMAJIBHOTO 4YHCIA TIEPCOHANIa B CHCTEME MAacCOBOTO
oOcyxuBaHus ¢ oTKazamu. [Ipumep u perieHue.



18. Cuctembl MaccoBOro oOCIy)XHMBaHUSI ¢ OTKazaMu. CpenHee YHCIO 3aHATHIX KaHAJIOB,
BEPOSATHOCTh OTKAa3a M IIPOCTOS B IaHHOU CHCTEME.

19. Cucrembl MaccoBOro oOCTy)KMBaHUS C OTKazaMu. AOCONIOTHAs W OTHOCHUTEINIbHAs
MPOIYCKHAs CTIOCOOHOCTH.

20. Cucrembl MacCOBOTO OOCTYKHUBaHUS C OTPAHUYCHHOI ouepebplo. Pacuer cpeneit MHBI
odepesu.

21. Cucrembl MaccoBOro OOCIY)XHBaHUSI C HEOTPAaHWYEHHOW ouepenpro. OrmnpeneneHue
CPEIHEH UIMHBI OYepen

22. 3aMKHYTBIE CHCTEMBI MacCOBOTO OOCITY)KMBaHUS.

B koHIle n3yueHust JUCUMITIMHBI TOABOAATCS UTOTU pabOThI CTY/IEHTOB Ha JIEKIIUOHHBIX U
MPAKTUYECKHX 3aHATHUAX IIyTeM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTeplm OlleHUBAHMA 3HAHMIA oﬁyqamnmxca o JTMCHMIIJIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU PabOmbl 00Y4AIOUUXCSL

ITocemenue ITocemenue Pabora Ha 3auer
JIEKIIUI MPAKTUYECKHUX | MPAKTHYCCKUX
3aHATHI 3aHATHUIX
3 PazbatoBka mo 1 x 2=2 Ganna 10x 1=10 224 6anna 64 6amioB
ceMecTp | BUJaM pabot Oay10B
CymmapHsbIi 2 Gana 12 Gannos 236 GannoB 300 G6annoB
Makc. Oar Max max max max

Kpumepuu oyenusanus pabomol obyuaioue2ocs no umo2am cemecmpa

Onenka
«3aYTEHO»
«HE 3aUTCHO»

banaasl (3 3E)
151-300
150 u Mmenee

6. MeToanuyeckne yKa3aHus 1Jisl 00y4aOUIMXCS M0 OCBOEHUIO TUCHUTLINHBI

VYcenemnoe n3ydeHue Kypca TpeOyeT OT 00yJaromuxcst MOCEIESHUs JICKITUH, aKTHBHON pabOThI
Ha MPaKTUYECKUX 3aHATHUSX, BBIOJHEHUS BCEX Y4€OHBIX 3aJaHUN MpEnoJaBaTesi, O3HAKOMIICHUS C
OCHOBHOMW M JIOTIOJIHUTEIBHOU JINTEPATYPOH.

3anuch JeKHUM — OJHAa W3 (GOpPM aKTUBHOM CaMOCTOSITENBHON pabOThl 00ydYarouIuxcs,
TpeOyroIIasi HaBBIKOB U YMEHHUSI KPaTKO, CXEMAaTUYHO, MOCJICIOBATEIHLHO W JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TOJIOKEHHUS, BBIBOJBI, 0000IIeHHs, (HOpPMYIUPOBKU. B KOHIle JIEKIMH MpernojaBaTelb
OCTaBJISIET BpeMsl (5 MUHYT) JIJIsl TOTO, YTOOBI 00yUYaOIIHECs] UMEIT BO3MOXXHOCTb 3a7aTh YTOUHSFOIITHE
BOIIPOCHl M0 HU3y4aeMoOMYy Marepuany. M3-3a HeIOCTaTOYHOIrO KOJMYECTBA AyAUTOPHBIX YacoB
HEKOTOPBIE TEMBbI HE YJAeTCs OCBETUTH B IOJHOM O0BEME, MOITOMY MpEeNnoAaBaTeNlb, MO CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOMTPOCKHI BHIHOCUT HA CAMOCTOSITENILHYIO padOTy CTYACHTOB, PEKOMEHIYS Ty
WU WHYIO JuTeparypy. Kpome 3Toro, ajs JIydiero oCBOSHUs MaTepuaia U CUCTeMaTU3aINi 3HAHUI
M0 JUCHHILTHHE, He0OX0IUMO TTOCTOSHHO Pa3dupaTh MaTepHUabl JICKIMH M0 KOHCIEKTAM U y4eOHBIM
nocobusim. B cirydae He0OX0IUMOCTH 00palaThCs K MPEroaBaTeto 3a KOHCYIbTaIlueH.

IMoaroroBka K NpakTHYeCKUM 3aHATHSIM.

[Ipy mOArOoTOBKE K MPAKTHYECKUM 3aHATHUSIM CTYACHT JOJDKEH H3YYUTh TEOPETHUYCCKUIN
MaTepuana Mo TeMe 3aHATUs (MCIOJIb30BaTh KOHCIEKT JEKIUW, M3yYUTh OCHOBHYIO JIMTEPATYpY,
03HAKOMUTbHCSI C IOMOJHUTENIBHOM JTUTepaTypoid, MpyU HEOOXOAUMOCTH JIOTIOJTHUTh KOHCIEKT, Jenas B
HEM COOTBETCTBYIOIIKE 3aMIMCH U3 TUTEPATYPHBIX UCTOYHUKOB). B citydae 3aTpynHeHHi, BO3HUKAIOIIUX



IIPY OCBOEHHHM TEOPETHYECKOrO MaTepHaja, CTYICHTY cliefyeT oOpamaTrbhcs 3a KOHCYJIbTaluel K
npernojasaTtento. Mas Ha KOHCynbTanuio, HEOOXOJMMO XOpPOIIO MPOIyMaTh BONPOCHL, KOTOPbIE
TpeOYIOT pa3bsCHEHUSI.

B Havane mpakTU4ecKOro 3aHATHS IPENOAABATEIb 3HAKOMMUT CTYACHTOB C TEMOMW, OIVIAIIAcT
IUIaH IPOBEACHMSI 3aHATHUS, BBIIAET 331aHUs. B TeueHne OTBEIEHHOIO BPEMEHH Ha BBINIOJIHEHHUE Pa0OThI
CTYAEHT MOXXET OOpaTUThCSA K IIPENoJaBaTeNl0 3a KOHCYJIbTallMed WM pa3bsCHEHUsIMH. B KoHue
3aHSATHUS IPOBOJAUTCS NMPUEM BBINIOJIHEHHBIX 3aJJaHHi, COOECEe0BaHUE CO CTYJCHTOM.

Pe3ynbpTaThl BBINOJIHEHUS NMPAKTUYECKUX 3JaHUH OLEHUBAIOTCA B Oaiax, B COOTBETCTBUU C
0aJIIbHO-PEUTUHIOBON CHCTEMOIN YHHBEPCHUTETA.

Ili1anbl IPAKTHYECKUX 3AHATHI
3AHATHE M 1. 3agaum JuHeitHoro nporpammupoBanus (3JI11)
3amaga Ne 1.1. CocTtaBpTe MaTeMaTHUECKUE MOJICIH CIICAYIOMINX CUTYAITHIH.

a. Hekuli BoJ10€éM 3acensieTcsl KaK10M BECHOM OKYHAMU U KapacsiMu. CpeaHsisi Macca OKyHS
cocrasisieT 0,8 kr, kapacs — 0,4 kr. IMeercs 1Ba BUIa MUILU, €KETHEBHBIN 3am1ac KOTOPOH
noaaepxkuBaercs s nepsoro tuna Ha ypoHe 500 kr, a Broporo — 900 kr. OquH OKyHb B CpEeIHEM
3a neHb notpediaser 100 r numum nepsoro tuna ¥ 300 r nuim BTOPOro TUIA, IS Kapacs
cooTBeTcTBYyIomMe BennuuHbl cocTtaBisitoT 200 u 100 r. Kak cnenyet 3acenuTs BOJA0EM, YTOOBI
MaKCHMH3HPOBATH CYMMapHYIO OMOMAacCy phIO?

6. [Ipu npousBoacTBE yI0OpEHUIT CMEIIUBAIOT B PA3IMYHBIX COOTHOIICHUSIX TPU XUMHUYECKUX
BEIIECTBA, a yI0OpEHUS MPOAIOTCS B yrakoBkax 1o 10 kr. Tpu 3Tux BemecTBa CTosT
cootBeTcTBeHHO 20, 15 1 5 pyOneii 3a kumorpamm. B m060ii cMecu T0KHO PUCYTCTBOBAThH HE
MEHee 2 KT MEPBOT0 BEIIECTBA, a COACP>KaHUE TPETHErO BEIIECTBA HE TOJKHO MIPEBHIIIATH
KoJnuecTBa BToporo. Kak crnegyer coctaBUTh cMeCh, 4TOOBI CTOMMOCTh YIIaKOBKH YA0OpeHus Oblia
MUHUMAaJIbHOM.

B. CpeHuii THEBHOM palioH XulIHUKa cocTtaiseT 10 ex. numu A, 12 en. numu B, 12 en. nunm
C. Ot moTpeOHOCTU YIOBIETBOPSIOTCS IBYMs BHIaMHU >KepPTBBI. [lepBoiid BUI Ja€T 5 €11, mUIIu
Buaa A, 2 ex. nuu B u 1 en. mumm C. Jl1g BTOporo Buja COOTBETCTBYIOIINE BETUYUHBI
cocTaBisioT 1, 2, u 4 en. Ha nonMKy »epTBbI IEPBOTo BUa TpeOyeTCs B CpEAHEM 3 €J1. JHEPTHH, a
BTOpOTrO — 2 ef. sHepruu. [loenanme kakoro uncia )epTB 00€CIeYUT XUITHUKY yIOBICTBOPEHHE
€ro MoTpeOHOCTEN C HAMMEHBIITUMHU 3aTPaTaMH SHEPTHH?

r. [Tuma ams cobak roTOBUTCS U3 TOBSIMHBI, KOHUHBI U NTeYeHU. 1 KT roBsauHbl cTouT 150 pydmeit
u conepxkut 0,2 kr 6enka u 0,5 xr yrneBonoB. Konuna crout 100 pyOreit 3a kr u conepxut 0,1 kr
6enka u 0,6 xr yrieBonoB. Hakonen, neuens crout 200 py6reit 3a kr u conepxut 0,4 Kr yareBoioB
n 0,3 xr 6enka. CocTaBUTh ONTUMAJIbHBIN PALMOH JUIsl COOAKH, MUHUMAaJIbHbIE TOTPEOHOCTH
KOTOPOH B YIJI€BOJAaX COCTABIAIOT 6 KT yriaeBoAoB U 3,1 Kr Oesika B MECHIL.

3AHATHE Ne 2. Pewuenue 3a0ay CUMNIEKC-MEMOOOM
METOJIOM. YKa3aTh 3HAUCHUS MEPEMEHHBIX X1, X2, ... (Xi ( 0) IpH KOTOPBIX JOCTUTACTCS MHHUMAJILHOE
3HAUYCHUE.

a)F=x1—-X3

Cucrema orpaHUYCHHN:

X1 —2xo+x3=1

X1+ 3x2+x4=2.

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

0) F=x1—Xo+X3+ X4+ X5—Xp

Cucrema OrpaHMYEHHN:

X1+ X4+ 6x6=9

3x1+X2—4x3+2Xe6 =2

X1+2x3+x5+2x5=6

OtB. Munumywm (-5), B Touke (0, 5, 1.5, 0, 0, 1.5).



B) (n/3)F = 5x1 — 10x;
CucreMa orpaHUYEHU:
—-2x1tx2(1
—x1+x2( 2
3x1+x2( 8
—2x1+ 3x2 (9.
Ot1B. Munumym — 27,5 B Touke (1.5, 3.5).
r) (n/3) F=x1—X2—4x3+5
Cucrema orpaHUYeHU:
X1+ x2+2x3 (10
x1—X2tx3(6
2x1+x2—x3 (8.
OtB. Munumym — 15 B Touke (0, 0, 5) unu (0, 3, 2).
n) F=3+4x1 + 5X2 — x3
Xx1—3x2+2x3 (4
3x2—2x1+x3(5
2x1—3x2 (3
OtB. Munumym 1, (0, 0, 2, 0, 3, 9).
G)F=X1—2X2+X3+2
Cucrema orpaHUYeHHI:
x1—x2+x3=10
2x1—x3+ x4 (5.
OTB. MUHUMYM HE CYIIIECTBYET.
2. Haiitn makcumyMm 1ieneBoit pynkuuu F mpu 3agaHHON cUCTeMe OrpaHMYEHUN CHUMILIEKC-METO/I0M.
VYka3aTb 3Hau€HUS EPEMEHHBIX X1, X2, ... (Xi ( 0) IpU KOTOPBIX JOCTUTAETCS MAKCUMAJIbHOE 3HAYCHHE.
a) F=x1+Xx2
Cucrema orpaHUYeHH:

x1—-x2(1;
x2—x3(1
x1t+ x3( 2.

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

0) F=2x1—X3+x4

Cucrema orpaHUYeHH:

X1 — X2 +2x3+ 3x4 (10

X1 — X3 + 2x4 ( 8. OTB. MakcUMaIbHOTO 3HAYCHHS HET.

3AHATHE M 3.
Ilepexoo k 0eolicmeennvim 3a0ayam

1. CocTaBbTe €XKETHEBHBIN PAIMOH KOPMJICHHS NTHIIBI TaK, YTOOBI 00ECIIEYNTh €€ HEOOXOAUMBIM KOJMIECTBOM
nuTaTeNbHbIX BemecTB A, B 1 C u Tak, 4To0BI 3TO OBIJI0 HanboIee JAemeBbli painon. Heo0XoIuMble TaHHBIC IPUBEICHBI B
TaOJIHIIE.

IIurarenbHbie coJep:KaHHe BellecTB B eMHULe Maccbl  Tpe0yemoe KOJIHYECTBO B
BellecTBa KOpMa, efl. cMecH, efl.
xopMm | xopm 11
A 1 4
B 1 2 4

C 1 -



1eHA eIMHHIIBI
Macchl KOpMma, p

2. V3 yeThIpex BUIIOB CHIPhSI HEOOXOAMMO COCTaBUTh CMECh HAUMEHBIIIEH CTOUMOCTH, B COCTaB
KOTOPOW BXOJUT HE MeHee 26 e. XuMHuueckoro BemiectBa A, He meHee 30 exunul] BeuiectBa B, He
MeHee 24 en. BenjectBa C. Konm4yecTBO €MHUI] XUMAYECKOTO BEIIECTBA B 1 KT ChIPhs, a TaKxKe 1eHa |
KT CHIPbs YKa3aHbI B Ta0JIHIIE

Konnyect enunull Bemiecta B 1 Kr ChIphs BUA 1
BemectBo 1 2 3 4
A 1 1 i 4
B 2 - 3 5
C 1 2 4 6
Ilena 1 xr coipbst (py0) 50 60 70 40

3AHATHE Ne 4. Mooenuposeanue YUCIEHHOCMU NORYIAUUU C HOMOWLbIO  0OHO20
oughgpepenyuanvnozo ypasnenusn
3amaua Ne 1. Yepes 6 yacoB mocie Havyana OmbiTa YUCICHHOCTh OaKTepuil B MOMYJSALUN BO3pOCia B
2 pa3a. Bo ckoIbpKO pa3 yBEIUYHUTCS KOJTUIECTBO OAKTEPHi Yyepe3 CyTKu?

3amaua Ne .2. B Havane skcriepumenTa umenock 200 6akrepuit, a yepe3 12 4y ux crano 600. Bo CkoJIbKO pa3 yBEIUUUTCS
KOJIMUECTBO OaKTepuil CycTs 24 4 nmocie Hadana dKcrepruMeHTa?

3anaya Ne 3. Yepes 3 4 mocie Havasa oInbITa YUCICHHOCTh BOJOPOCIIEH B TOMYJISALUN BO3pOcia B
125 pa3 1o cpaBHEHHUIO C HaYaJIbHOU. B kakoif MOMEHT BpeMEHHU MX YHUCIEHHOCTH MpEBbIIIaa
HavyaJubpHYIo B 25 paz?

3anmaua Ne 4. B Hagane skcnepumenTta uMmenocs 100 KI€TOK OJHOKIETOYHOM Bomopociy, a uepe3 2 4 ux ctaimo 3600. Bo
CKOJIBKO pa3 yBEIUYUTCS KOJIMYECTBO KIETOK CIyCTs 3 4 IIOcie Hadasa SKCIepUMEeHTa?

3amaga Ne 5. Yepes 5 yacoB mociie Hauana OnbiTa YUCIAEHHOCTh OaKTepUil B TOMYIISALIUHA BO3pOCIa B
2 paza. Bo ckonbKko pa3 yBeNTUYUTCS KOJUYECTBO OakTepuii uepe3 20 y?

3amaua Ne 6. B Havane skcniepumenTta umenoch 100 6akrepuit, a yepes 6 4 ux ctano 500. Bo ckoyibko pa3 yBeTUUUTCS
KOJIMYECTBO OakTepuil crmycTs 24 9 mocie Havajga SKCIIepUMeHTa?

3anmaga Ne 7. Uepes 2 4 moce Hayala OIbITa YUCICHHOCTh BOJOPOCIEH B TIOMYIISAIMK BO3pOCia B
16 pa3 1o cpaBHEHUIO ¢ HAYAJIBHOU. B CKOJIbKO pa3 BBIPACTET UX YHUCICHHOCTH uepe3 3 u?

3AHATHE Ne 5. Moodenb xuwnuk ycepmea.

IMocTtpoiite ¢ MOMOMIBIO TPOTpaMMbl EXCel rpaduku YuCIeHHOCTH KEPTB W XUIITHUKOB B MOJICIIH «XHUIITHUK — KePTBa»:

a) mpu ( =20, (=0,3, (=0,2, (= 10 , HAYaTHLHOM KOJHYECTBE KEPTB X0 = 40 U HAYAIILHOM KOJIMYECTBE XUIIHUKOB Yo = 50,
mrar uaTerpupoBanus h = 0,001, pesynprar cpaBauTe ¢ rpaguxom npu h = 0,002.

6) mpu (=20, (=0,3, (=0,2, (=30, HayanbHOM KOJIMUEeCTBE XKePTB Xo = 300 1 HAYaTLHOM KOJIMYECTBE XUIIHUKOB Yo = 100,
mar uHTerpuposanus h = 0,001. KakoBa 4nCIeHHOCTb JKEPTB Ha BTOPOM NHKE WX 4HCciIeHHOCTH? KakoBa 4MCIEHHOCTh
XMIIIHUKOB B TOT K€ MOMEHT BpeMeHH? KakoBa YMCIEHHOCTh XMIIHMKOB Ha BTOpOM HX mnuke? Pesynprar cpaBHHTE C
rpadukxom nipu h = 0,003.

B) ipu (=40, (=2, (=2, (=100, HayaapHOM KoJIM4YeCTBe epTB Xo = 100 U Ha4aIbHOM KOJMYECTBE XUIHUKOB Yo = 50,
mrar uaTerpuposanus h = 0,001. KaxoBa 9ncieHHOCTS KepTB M XHUITHIUKOB Ha BTOPHIX MMUKAX WX YHUCICHHOCTH?

r) mpu (=20, (=1, (=1, (=100 , HayanbHOM KOJNMYECTBE KepTB Xo = 100 U HAYATHHOM KOJIMYECTBE XMIIHUKOB Yo = 50,
mrar uaTerpuposanus h = 0,001.

J1) CpaBHHUTE pe3yIbTaThl BBIYUCICHWHA NPH ABYKPATHOM YMEHBIIEHHHM BCEX MapaMeTpoB 3aaadd (B) IO OTAEIHHOCTH
(manpumep, mpoBecTH pacueTs! pu ( = 20 1 cpaBHUTH UX ¢ pe3yibraTamu npu ( = 40, ocTayibHBIE TapaMeTPhl OCTABUTD 03
N3MEHEHMI), clleslaiiTe BHIBOABI.



3AHATHUE Ne 6. Mooenb Hepenozo umnynsca

33[[3,'—13, Ne 1. Beruucnure paBHOBeCHBII;'I MNOTCHIHUAII JJIsI HOHOB KaJiks, €CJIM KOHICHTpALUA NOHOB
KaJlisl BO BHYTPEHHEM pacTBope paBHa 120 MMOJIB/JI, a ¢ HAPYKHOM CTOPOHBI MEMOpPAHbI
cocraByseT a) 20 mmons/m, 6) 40 mmounb/11, B) 120 mmons/n. Temneparypa 30 °C.

3amada Ne 2. BeruuciuTe paBHOBECHBIHN MOTCHIIMAI JJIsl HOHOB HATPUS, €CITM KOHIICHTPAIUSI HOHOB
HATpHsI BO BHYTPEHHEM pacTBOpE paBHA 18 MMOIIb, a C HAPYKHOUM CTOPOHBI MEMOPAHBI COCTABIISICT
a) 114 mmons/n, 6) 57 Mmois, B) 36 mmoib. Temmepatypa 36 °C.

3amaga Ne 3. YcraHOBIICHO, UTO B HAPYKHOM pacTBope, coaepskamieM 40 MMOITB/IT Kajws, KaJIHeBbIi pAaBHOBECHBIH
noreHiman cocrasma 40 MB. Ompenenure mpuMepHYIO KOHIEHTPAIWIO MOHOB KaJMsl BO BHYTPEHHEM pacTBOPE, €CIH
HM3MEpEeHHs IPOBOAMINCE Ipu TeMmepaType 27° C.

3amaga Ne 4. Ha cKOJNBKO M3MEHHTCS HATPUEBBIH PaBHOBECHBIHN MMOTEHITHAN IIPH 3aMEHE PacTBOPA, OMBIBAOIIETO
KIETKYy U comepskamiero 114 MMoins/n HaTpus, Ha PacTBOpP, coAepkamuili 57 MMonb/1 HaTpus npu Temmeparype 17 °C ?

Paboma c mooenvio (OC-4).
3AHATHE MNe 7. Boicmyniaenue ¢ ooknadamu (OC-4)

3AHATHE Ne 8. CMO ¢ omkazamu

PaccmaTtpuBaerca cxema rulenu M pasMHOxkeHHs. OOCyXIalOTCS NPUMEHEHHs] B OHMOJIOTHH,

COLIMAJILHOW paboTe U T.JI.

Ha nyHKT cBsI3U ¢ IByMs KaHaJIaMH [TOCTYIAET OTOK 3BOHKOB (B CpeJIHEM 2 3BOHKA B MUHYTY), CPEIHSASA
IIPOAOIKUTEIBLHOCTD pa3roBopa — 3 MUHYTHI. Eciin 00a kaHamna 3aHATHI, 3aBKa MOJIy4YaeT OTKa3.

a) COCTaBbTE CXEMY IIEPEXO0/I0B U crcTeMy ypaBHeHHM Koamoroposa-Opianra;

0) HaliuTe po, p1, p2 A1 CUCTEMBI, paboTarolIel B YCTAHOBUBILEMCS PEKUME, a TAKXKE BEPOSATHOCTh
0TKa3a, aOCONIOTHYIO M OTHOCHUTENIFHYIO IMPOITYCKHYIO CIHOCOOHOCTH CHUCTEMBI M CPEIHEE YHCIIO
3aHATBIX KaHaloB. Kak W3MEHATCS XapaKTEepUCTHUKU CHUCTEMBI, €CINM KOJIMYECTBO KaHAJIOB
yBenuuutcs a0 37

2. B cucremy MaccoBoro oocimyuBaHUs ¢ 3 KaHaJaMM [TOCTYNAET MOTOK 3asBOK (B CpeHEM 2 3asBKU
B MUHYTY), CpPEIHSS CKOPOCTh pabOThl OJHOrO KaHaja — 2 3asBKM B MUHYTY. Eciau Bce kaHaibl
3aHATHI, TO 3asBKa ModydaeT oTka3. HailTu (uHanbHbIE BEpOSTHOCTH ISl JAHHOM CHCTEMBI,
paboTatoiieil B YCTAaHOBMBIIEMCS pEXHME, a TakKe BEpPOSTHOCTh OTKa3a, aOCOJIOTHYIO H
OTHOCHUTEJIbHYIO ITPOIYCKHYIO CTIOCOOHOCTH CUCTEMBI U CPE/IHEE YUCIIO 3aHATHIX KaHAJIOB.

3. Ha xommMyTarop ¢ TpeMs KaHajJaMH IOCTYIAeT IMOTOK 3BOHKOB (B cpelHEM 3 3BOHKA B MUHYTY),
CpelHss NPOJOJDKUTENBHOCTh pasroBopa — 2 MMHYTBL. Eciau Bce KaHajibl 3aHATBI B MOMEHT
MOCTYIJIEHUS 3BOHKA, TO OH He oOciyxuBaercs. Kommyrarop padortaer 14 wacoB B aeHb (¢ 8 yTpa
1o 10 Beuepa). ConepkaHue gaHHOro KommyTtaropa odxoaurcs B 100 pyOineil B 1eHb 3a KaKIbli
kaHan. Kaxnapiii oOcinyXKeHHbI 3BOHOK MPUHOCUT MpUOBLIL — 2 pyOunst (0e3 yuéra conepikaHus
KomMMmyTaropa). OnpenenuTe CpeJHIO JHEBHYIO MNpUOBUIL OT JAaHHOTO KOMMYTaTopa.
[TopekomenaoBanu Obl Bl yBeIMYUTh WIIM YMEHBIIUTH KOJMYECTBO KaHAIOB?

3AHATHE Ne 9. CMO c ouepeovio.

1. B mara3uH ¢ aByMs NpOJaBLIAMM 3aXOAMT B cpenHeM 10 mokymareneld B 4dac, cpelHss CKOPOCTb

oOciy>)kuBaHusl JUIsl ofgHoro nponaBua — 10 mokymateneit B uyac. Omnpenenute BepOSTHOCTHBIE

XapaKTePUCTHKHU CUCTEMBI, €CIIH 0)KMJIaTh CBOEH o4YepeaH B JaHHOM Mara3zuHe OyJIyT OJTHOBPEMEHHO He

Oosee 2 mokynareseu.

2. B myHKT conpajgbHOW TOMOIIM HAaCEIICHUIO 10 TellehoHy OOpamarTcs B CpeHeM 2 YelloBeKa B

MUHYTY, CPeAHSs IMPOIOKUTENBHOCTh pasroBopa — 3 MHHYTHL. Kakoe konmdecTBO TenedOHHBIX

HOMEPOB CIeAYyeT YCTAHOBUTH B IMyHKTE, YTOOBI HEe MeHee 90 % MO3BOHUBIINX MOTJIM JO3BOHUTHCS C

IIEpPBOTO pasa.

3adanua 0na camocmoamenbHo20 peuieHus

1. B marazuH ¢ OByMsl KaccaMH 3aXOJUT B cpeaHeM | mokynaTenb 3a 3 MUHYTBI, CpEAHEE BpeMs
O0CIIy’)KUBaHHsI OJHOIO IOKYIATeNsl COCTABISET 2 MUHYTBI. ONpenenauTs BEpOATHOCTb MIPOCTOS,
CPEIHIOI0 JUIMHY OYEPEH, CPEIHEE BPEMSI, IPOBOJUMOE ITOKYIIATEIEM B OUEPEAH.



2. B Mara3uH ¢ Tpems KaccamMH 3aXOJUT B cpeqHeM | mokymartenb 3a 2 MHUHYTBI, CPEIHSS CKOPOCTh
oOciyxuBaHus 1.5 3akaza B MuHyTy. OnpeenuTb BEpOATHOCTb IIPOCTOSI, CPETHION0 JUIMHY OUepeiu,
cpelHee BpeMs, IPOBOAUMOE IOKYIIATENIEM B OUEPEIH.

3. Mumo 6eH303anpaBOYHON CTAHIIMU C TPEMS KOJIOHKAMH MPOE3KAET 32 OJTHY MUHYTY B CpeiHEM 3
aBTOMOOWJIS, KOTOPhIM HeoOXoauMa 3amnpaBka. CpeaHsss CKOpPOCTh OOCITYy>KUBaHUS — 2 3alpaBKH B
MuHyTy. OnpenenuTs (GruHaIbHbIE BEPOATHOCTH CUCTEMBI, €CJIM OHHU CYIIECTBYIOT, CPEIHIONO JITHHY
Ouepesu U cpeaiHee BpeMs, IPOBOIUMOE KIIMEHTAaMU B OUEPE/IH.

3AHATHE N 10. Konmponasnas paboma (OC-6).

7. IlepeyeHb OCHOBHOI M JONMOJHHUTEIbHOH Y4yeOHOH JuTepatrypbl, HNHTepHeT-pecypcoB,
HEeO0XO0AUMBIX /1JIs1 OCBOCHMS IV CIUTNTTHHBI

OcHoBHas1 1uTEpPaTYpa

1. HBanoB B.M. Maremarnueckne meronasl B Oumoinormu. — KemepoBo: Kemeposckuit
rocynapcTBeHHbli yHuBepcutTeT, 2012. — 196 c. (OnexktpoHHBIH pecypc. — Pexum pgocryma:
http://biblioclub.ru/index.php?page=book_view_red&book id=232506 )

2. benvko N.B., Mopo3osa .M., Kpumranopuu E.A. Teopus BeposSTHOCTEH, MaTeMaTHUYECKas
CTaTUCTHKA, MaTeMaTUYECKOEe ITporpaMmmupoBanue: YueoHnoe nocooue / - M.:HUL] UHOPA-M,
Hos. 3uanue, 2016. - 299 c. (http://znanium.com/bookread?2.php?book=542521)

3. Kpaxotkuna E.B. UucneHHble METO/IBI B HAYYHBIX pacyeTax: yueOHoe nmocobue. — CTaBpomnosb:
CK®YVY, 2015 — 162 c. (http://biblioclub.ru/index.php?page=book_view_red&book_id=458055 )

4. T'myxoBa H.B. Marematuyeckue MOJAENH [UIsi MarucTpoB-OMOJIOTOB: yueOHOe mocolue. —
VaesiHOBCK: YII'TIY, 2016. — 90 c. (DnexTpoHHOE yaeOHOE ITOCOOue).

JonoJHuTeIbHAA JTUTEPATYpPA

1. HMzmamnoB A. ®@., ConoakoB B. M. Uucaenuslie MeToabl ontumuzanuu M: dusmatiaut, 2008. —
320 c. (http://biblioclub.ru/index.php?page=book_view red&book id=69317 )

2. Topenos C. B., 'opesnos B. I1. , I'puropeeB E. A.OCHOBBI HayYHBIX UCCIICIOBAHM: YIeOHOE
nocobue. — M., bepnun: Jupekr-Menua, 2016 — 534 c. (DnekTpoHHBIH pecypc:
«YHHUBEpCUTETCKass OMOIMOTEeKa OHJIAaWH Y, PEXKUM JOCTyIa:
http://biblioclub.ru/index.php?page=book_view red&book_id=443846)

3. Hogocenor A.JI., HoBocenosa N.}O. Moaenu 1 MeTOIbI IPUHATHS PEIICHHIA B
IIPUPOJIOTIONIB30BaHUHU: yueOHoe ocodue. — M.: FOnutu-Zlana, 2015. — 383 c. (OnekTpoHHBIH
pecypc. — Pexum noctyna:
http://biblioclub.ru/index.php?page=book_view red&book id=115170)

4, Haan B. ., Haat . 3. MaTeMaTnuecKie MOIEIN M YMCIEHHBIE METOALI B 3a1a49aX
DKOJIOTMYECKOT0 MOHUTOPHHTA aTMOochephl. — M.: ®dusmariut, 2009. — 326 c.
(http://biblioclub.ru/index.php?page=book_view_red&book_id=76600).

5. Kumynes N.®. OOmas u MonekynspHas reHeTuka. — HoBocuOupck: W3garenscTBo

HoBocubupckoro yn-ta: Cubupckoe yHuBepcutrerckoe usna-Bo, 2006. — 478 c. (bubmmoreka
VYal'TIy: 30 ax3.)

Humepnem-pecypcoi

- DnexrtponHas 6ubiroreka http://lib.mexmat.ru/books/75829 (cBoOoHBIi AOCTYI):
Pozen B.B. Marematnueckne Moaeny NpUHATUS PEMIEHU B 3KOHOMHKE. — M.: Beicmas mkorna,

2002.

— 288 c. http://lib.mexmat.ru/books/13825
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