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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «MaremMaTHueckue MOJIEIM B €CTECTBEHHO-HAYYHBIX U COLIMAJIbHO-
TYMaHUTapHBIX  HCCJIENOBAaHUSAX» OTHOCUTCS K JUCHMILUIMHAM  4YacTH, (QopMHUpyeMOn
y4acTHUKAaMU 00pa3oBaTeIbHBIX OTHOIICHMI, bioka 1. JluciurumHbl (MOIyIH) BapHaTUBHOTO
monynsa «llpukiagHoe MareMaTHyeckoe MOJAETUPOBAaHUE» Y4eOHOro IUIaHa OCHOBHOM
npodeccHoHaNbHOM 00pa30BaTeNFHON MPOTrPAMMBI  BBICIIETO O00pa30BaHUS — MPOTPAMMBbI
MarucTparypsl 10 HampasieHuto mnoarotoBku 44.04.01 Ilemarornueckoe oOpa3oBaHue,
HANPaBIEHHOCTh (Mpodmiib) 00pa3oBaTENLHON TPOrpaMMbl «METOHO0NIOTHS MaTEMAaTHIECKOTO
00pa3zoBaHu», OUYHOU (POPMBI OOyUEHUS.

JuciumimHa omMpaeTcss Ha pe3ylbTaThl O0ydeHUs, chOpMHUpPOBAaHHBIE B paMKax Kypca
OakamaBpuaTa Y JAMCUMIUIMH JluHamMuueckue CUCTeMbl, Teopus aprymMeHTaluud B
HCCIIEIOBATENILCKON IEATEIIbHOCTH.

Pe3ynbrarhl u3yueHus AUCHMILIUHBI SBISIOTCS OCHOBOW Ui WM3Y4YEHUS TUCHUIUIMH U
MPOXOKICHUS MPAKTHK: DIIEMEHTHI MaTeMaTHYECKOHU 9KOHOMHUKH, [TpuxnagHoit
byHKIIMOHANBHBIA aHanu3, JluHeiHble omepaTopel M uX npuioxkeHus, [IpousBoacTBeHHas
MpakTuka (MpeANIUIOMHAs), U JJIs TPOXOXKACHHS TOCYIapCTBEHHON UTOTOBOM aTTeCTallu

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO JUCHHUILIHHE

Heab0 OCBOGHUS UCUUIUIMHBI  SIBIAETCS TOATOTOBKA  Y4HTeNlss K  Oymymien
npohecCHOHANBHOM NIeATENbHOCTH: (HOPMUPOBAHHUE CIIOCOOHOCTH K TMPENOJaBaHUIO y4eOHOTO
npeAMeTa MaTeMaTHUKa Il pa3HbIX HANpaBJICHWW TMOATOTOBKM HAa pa3HBIX YPOBHAX
obOpazoBaHwUs.

3agadeii OCBOCHHS JUCIHUIUIMHBEI SIBISICTCS (DOPMHpPOBAHUE TPEACTABICHUNA O POIHU
MaTeMaTHKHU B MPAKTHUUECKOM JAESITeNbHOCTH M MPUKIATHBIX 00JacTsIX, 0TpaboTKa MOHSATHITHOTO
anmapara MaTEeMAaTHKH, TCXHUKH IPOBEICHUS MaTEMaTHYECKHX pacueToB, (OPMUPOBAHUE U
3aKperyieHHe YMEHUSl MPOBOIUTH CTPOTHME aOCTPaKTHO-JIOTMYECKHE T0KAa3aTeNbCTBA, PEIlaTh
MPaKTUYECKHE 3a7a491 CPEACTBAMU MAaTEMAaTUKH.

B pesynbrare ocBOeHHsSI TpOrpaMMbl OOYYaroIIMIiCs JAOKEH OBJIAJETh CIEAYIOIIMMHU
pesyiapTaTamMu  oOydeHus (B TaOJWIle TIPENCTABICHO COOTHECEHHE O00pa30oBaTEIbHBIX
PEe3yJIbTAaTOB 00YUYCHHUS 110 TUCIUTUINHE C HHAMKATOPAMH JOCTHIKCHUS KOMIICTECHIIN):

Komnerenmus u OO6pazoBarenbHble pe3yabTaThl AUCHUIIIMHBI
WUHIUKATOPBI €€ (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)

JOCTHKEHUS B 3HaeT VYmeer BJIaJ€eeT
IUCHAIIIINHE

YK-1. Crnocoben
OCYIIECTBIIATh
KPUTHYECKUM aHAJINA3
POOJIEMHBIX
CUTyalluil Ha OCHOBE
CUCTEMHOI'O IOAXO0/a,

BbIpa0aThIBaTh

CTpaTEruIo IEUCTBUM.

NYK 1.2. Haxomur, OP-1. OP-3
KPUTHYECKH IIpuemsl u wmetonsl | I'paMoTHO, JIOrMYHO,
aHAJIU3UPYET U | BBIpAaOOTKM CTPAaTEruu | apryMeHTHPOBAaHHO
BbIOMpaeT nercTBUil 1o dbopmynupoBaTh
uH(pOopMalHIO, pa3pelieHuto cOoOCTBEHHbBIE
HEOOXoauMylo i | IpoOIeMHOM CYXJCHHSI U OLICHKH,
BBIPAa0OTKM CTpaTEeTUH | CUTYaIUH. BbIpa0aTHIBATH

JEUCTBUN 110 CTPATETHIO NEUCTBUI




pa3perIeHuto
poOIeMHOM
CUTYallUH.
NYK
PaccmatpuBaet
pa3uyHble BapHUAHTHI
pelieHus mpoodIeMHOM
CUTyallUd Ha OCHOBE
CUCTEMHOI'0 MOAX0/a,
OIICHUBAET ux
peuMyIlIecTBa u
PUCKH.

NYK 1.4. I'pamoTHO,
JIOTUYHO,
apryMeHTHPOBAHHO
dopmynupyer
COOCTBEHHBIE
CY)KJIGHUSI M OIICHKH.
[Ipennaraer
CTpaTeruio AeUCTBUH.

1.3.

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

METOoJ1aX OIICHKU
MIPEUMYIIIECTB u
PHUCKOB KaK
PE3yNbTaToB

IIPUHATOTO PEILICHMUS.

2. O0beM JAHUCHHUILIMHBI B

3aY9Y€THbIX

CAHHUIAX ¢ YKasaHueM KoJIn4eCTBa

aKajeMMYeCKMX YacoB, BbIJeJeHHBIX HAa KOHTAaKTHYI0 paldory oOyyamommuxes ¢
npenoaasarejaeM (M0 BHAAM Y4YeOHBIX 3aHATHII) M HA CaMOCTOSATEJbHYH padory

00y4yarIuXxcs
VYueOHbIe 3aHATHS
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3. Copep:xkaHue JMCHUILVIMHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUUECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

HanmenoBanue pasaciia u TEM

KonnuecTBo yacos no ¢popmam
OpraHu3any 00yueHus
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ONnTUMH3aIMOHHBIC ~ MATEMATHYCCKUE MOJICIU B 3 24
pa3IMYHBIX HAayKax
HuddepeHnmansapie  ypaBHEHHS  KaKk  MOJCIHU 9 6 30
MIPOIIECCOB B Pa3IMYHBIX HAyKax
UuciieHHBIE  METOALI B aHAJIM3€  CIOKHBIX 5 6 30
MaTEeMaTUYECKUX MOJCIIEH
Bcero mo qucuuninHe: 4 - 20 84

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

Kpatkoe conep:xkanune kypca
1. OnTUMHM3aIMOHHbIE MATEMATHYECKHE MO/IEIH B PAa3JIMYHBIX HAYKaX

OcHOBHBIE 337]a4l TEOPUHU HPUHATHS perieHuid. OYHKIUU PELICHUs] B METOHOJIOTHH U
opranu3a lloHAaTHe MareMaTHYeCKOW MOJEIM U  MATeMaTHYECKOro MOJIEIMPOBAHUS.
KomnproTepHble M MareMaTudyeckue Mojeiau. MeToabl JMHEHHOro NpOorpaMMHpPOBaHUS B
COCTABJICHMH JHET U TMHUIIEBBIX paluoHOB. ONTHUMHU3ALMOHHBIE METOJIBI HMCIOJIb30BaHUS
OPUPOAHBIX pecypcoB. ONTHUMH3AIMOHHBIE MOJIEIH B COI[MAIILHO-DKOHOMUYECKOW cdepe.
3ajaun JTMHEWHOTO MPOTPAMMHPOBAHUS B MPUPOJTOOXPAHHBIX TEXHOJIOTUAX. CUMIIIEKC-METO/I.
JIBOVICTBEHHBIN CUMILIEKC-METO . Pemenne 3a1ay IMHENHOrO NPOrpaMMHUPOBAHUs C MTOMOILIBIO
KOMITBIOTEPHBIX Tporpamm. HWHTepakTuBHas Qopma: «lcnonb3oBaHne MaTeMaTUYECKUX
ITaKETOB».

Tema 2. Iud¢pepennuajibHble YPAaBHEHHA KAaK MOJEJU TMPOIECCOB B Pa3IUYHbIX
HayKax

[Tonsite pemieHuss aBTOHOMHOTO auddepeHImanpHOro ypaBHeHus. CrairoHapHOe
COCTOSIHUE M €r0 YCTOWYMBOCTh. HempepbIBHBIE M JUCKPETHBIE MOJEIM POCTA IOIMYJISALHHU.
Mopenu 3KCIOHEHIINAIBbHOTO U JIOTUCTUYECKOro pocTta. Mozens ¢ HauMEHbIIEH KPUTUYECKOU
YUCJIEHHOCTHI0. Mozienn BcachklBaHUs BEIIECTB, M3MEHEHUsI KOHIEHTpauuu ropmona. [Ipouecc
pammoakTuBHOrO pacmana. Cxema rubenu u pazMHOxkeHUs. Mogenu orbGopa. Ilpumenenue B
aHalM3e CHUCTeM MaccoBoro oOcnyxuBanus. HHTepaktuBHas ¢opma: «Vcrmonb3oBaHue
MaTEeMaTHYCCKUX ITaKETOBY.

Tema 3. UnciieHHBbIE METOAbI B aHAJIM3€ CJI0KHBIX MATEeMATHYECKHX Mo/iejeii
[Tonsitue ¢a3zoBeIX TepeMeHHBIX W (a3oBoro mnpocTtpancTBa. Pa3oBbIi MOpTpeTr. MeTon
n30KkIuH. MccrnenoBanue yCTOMYMBOCTH CTAalMOHAPHBIX cocTrosHuil. Mopaemn Jlotku wu
Bonbreppa. MonenupoBaHre HEPBHBIX MPOLECCOB. PaBHOBECHBIM NOTEHUHANI. Y pPaBHEHHUE
Hepncra. MonHble TOKM 1 MeMOpaHHBIN MOTEHIMAN. BausHue mapamMeTpoB MPOHUIIAEMOCTH U
MOHHBIX KOHUEHTpAIlMii HAa HEPBHBIM HMMYyJbC. MOJETUPOBAHUE BIUSHUA MEIUIIMHCKUX
mpermapaToB M PUTMHYECKOTO pazapaxeHus. HurtepaktuBHas ¢opma: «lcnons3oBaHue
MaTeMaTUYECKUX MAKETOBY, FPYNIIOBOE HHTEPAKTUBHOE 3a/JaHHE.

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




CamocrosTenbHas padoTa CTyJICHTOB SBJISETCS 0c000i (opMOii opraHu3anuy y4eOHOro
mporecca, TMPEACTABISIOMAs CO00H  IUTAaHUPYeMylo, TIO3HABAaTENbHO, OPraHU3alMOHHO U
METOJIMYECKH HANpPABIAEMYIO0 JESTeIbHOCTh CTYJICHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3ysibTara, OCYLIECTBISIEMyI0 0e3 TpsMOH  IOMOIIM  IPEHO/aBaTelIs.
CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThl U MMeEeT
IeJIbI0 3aKpeIUIeHUe M yriIyOJIeHHE MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M NPUOOpETEeHHUE
HOBBIX 3HAaHUI, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUM, TIOATOTOBKY K MPEICTOSAIINM 3aHATUSIM
U o9k3ameHy. OHa mpexycMaTpuBaeT, Kak HpaBWio, pa3paboTKy pedepaToB, HamucaHue
JIOKJIAJIOB, BBIMOJIHEHHE TBOPYECKUX, WHAMBHUIYaIbHBIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
pOrpaMMOil (TEMaTHYECKUM IUITAHOM M3Y4EHUs AUCIMIUIMHBI). TeMa /Ui Takoro BBICTYIUICHHS
MOKET OBITh TPEJIOKEHA TpenojaBaTesieM WM u30paHa caMUM CTYIEHTOM, HO MaTepHai
BBICTYIUICHUSI HE JOJDKEH IyOJIMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHbIi MaTepuad
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(pOpManueil Uit paboThl Ha MPAaKTUYECKUX 3aHATUSAX. OCHOBHAs
1eJIb TAHHOTO BU/Ia paOOThI COCTOUT B 00YYEHUH CTYJACHTOB METOJIaM CaMOCTOSITEIbHONW PabOTHI
¢ y4eOHbIM MaTepuasioM. J[JIsi TIOMHOTHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
TpeOyercsi paboTa ¢ mepBoucToYHMKaMHu. Kypc mpeaycMmaTrpuBaeT caMOCTOSTEIbHYIO padoTy
CTYZIEHTOB CO CIEIMaNbHOW JsmTeparypoil. Cieayer OTMETUTh, YTO CaMOCTOSITENbHAs padoTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJla OHA BBIIIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U LIeJIEHANPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENbHOM  paboThl  IpPENyCMaTpUBAaIOT — MCIIOJIb30BaHHE
HEOOXOJMMBIX TEPMHHOB W TMOHATHH 1O mpobiremaruke Kypca. OHU HaleIMBAIOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOImorpapuyeckoro
MaTepHala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(POPMALINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aJaHuUs
[0 CaMOCTOSTENbHOW paboTe [aroTcs MO TeMaM, KOTOpble TPeOyIOT JOMOJHUTEIBHON
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUUIUIMHE BKIJIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO pabOTy CTYACHTOB B TEUEHHE CEMECTpA.

AyIuTOpHas caMOCTOsATENbHAs paboTa OCYIIECTBIseTCs B (POpME BHIIIOJIHEHUS TECTOBBIX
3aJaHuid, Keic-3a/1a4, THCHMEHHBIX IPOBEPOYHBIX pPAa0OT TO AUCHUILUIMHE. AyIUTOpHAs
camocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUaloB, KeWc-3aaay Mo pasjenam
JVICTIATUTAHBL.

BHeaynuropHas camocTosiTenbHast paboTa ocylecTBiseTcs B hopmax:
- IOATOTOBKH K YCTHBIM JIOKJIaZiaM (ITOArOTOBKa 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 BRIOPOC 3 M° 3arpsA3HAIONIMX BENIECTB B aTMOC(EPY, @ 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 UcTosb3oBaTh 0osee 600 ToHH HeTH B Henemo. CocTaBbTe ONTHUMATIBHBIHN MJIaH
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 OTpaHHYEHUE Ha BRIOPOCHI B aTMOchepy —
He 6onee 1500 M B HemEsIO. [TpeioxuTe HOBBIN IJIaH UCTIOJIB30BAHUS TEXHOJIOTHA, YTOOBI
pacxoabl HeTH ObLTH MUHHUMAIEHBIMH.

OC-2. CamocrosiTesqibHasi pabora
Yepes 6 yacos ocie Hayaja ObITa YUCIEHHOCTh OaKTepuil B MOMYNISALKMU Bo3pocia B 2 pa3a. Bo
CKOJIBKO pa3 YBEIMUYHUTCS KOJIUYECTBO OAKTEpUil uepes CyTKu?

OC-3. CamocTosiTeibHasi padota Ne 1
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 , HAYATLHOM 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 € JOKJIAJ0M 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 mozens B3aumopeiictus. Konkypenuus. OToop.

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

9. buomerpus

10. MaTemaTudeckne MOJIeIM BOZOEMOB KaK S9KOCHCTEM
11.

Nk WN

OC-5. CamocTosiTesqibHasi padora
BapuanT 1. B marasun ¢ 1ByMsl KaccaMu 3aXOAMT B CpPeJHEM 3 MOKymaTess 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 M y. HamucaTh 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 e1. XMMHYeCKoro BemecTBa A, He meHee 30 enuHUI] BemecTBa B,
He MeHee 24 ex. BemectBa C. KonmnuecTBO eAMHUI] XMMHUUYECKOTO 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 camocmoamenvHoll nO020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEem A
UCNONb306aMb YUEOHO-MeMOOUYeCKue Mamepuanbl:

1 I'myxoBa H.B. MaTtemaTnueckue MoJieau JjIsi MarucTpoB-OMOJIOTOB: yueOHOE TToco0ue.
— VuesaoBck: Yal'TIY, 2016. — 90 c. (3nekTpoHHOE yueOHOE TTocoOwme).

3. Teopus BeposiTHOCTEH € 37I€MEHTaMU MaTEMaTUYECKOW CTaTUCTUKU U aHAJIN3a CUCTEM
MaccoBoro obOcnyxuBanus. Yacte 2. MaTeMaTHueckas CTAaTUCTHKA. OJIEMEHTBl TEOpUHU
CIIy4aifHBIX MPOLIECCOB U TEOPHH MACCOBOT0 OOCITYXHBaHHs. Y4eOHOE MOCOOUE ISl CTYIEHTOB
crenuanbHOCTH «YmpaBineHue nepcoHanom» / 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. —
Viesanosck, 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 MPOMEKYTOUYHOM aTTecTAlMH 00y4aIOIMXCS M0 IUCHUIIIHHE

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 KOMIIETEeHIIMH — JMHAMUYECKOro Habopa 3HaHUM, yMEHUH, HaBBIKOB
U JIMYHOCTHBIX Ka4yeCTB, KOTOPHIE ITO3BOJIAT BBHITYCKHHKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJia U YCIEIIHO NPO(eCcCHOHAIBHO PeaTn30BbIBATHCS.

B mporiecce onenkun 0akanaBpoB HEOOXOAMMO MCIOJIB3YIOTCS KaK TPAAUIIMOHHBIC, TaK U
MHHOBAI[MOHHBIE THMbI, BUIBI U (GOpMbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuLOHHbIE
CpeICTBa COBEPIICHCTBYIOTCS B pyclieé KOMIIETEHTHOCTHOTO IIO/XO0Ja, a WHHOBAI[IOHHBIE
CpeZCTBa aIalITUPOBAHBI JUIs IOBCEMECTHOTO MPUMEHEHUS B POCCUICKON BYy30BCKOI MPaKTHKE.

Llenpr nmpoBeneHusi arrecTalliid — IPOBEpPKa OCBOEHHUS 0OPa30BAaTEIbHOW MPOTPAMMBI
JUCLUTUTMHBI-IPAKTHKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTENbHBIX PE3yIbTATOB.

IIpomMe:kyTouHasi aTTecTAUMs OCYIIECTBISIETCS B KOHIIE CEMeCTpa W 3aBepIiaeT
U3y4yeHHe AMCUUIUIMHBL, TIOMOTaeT OLIEHUTh KPYIHBIE COBOKYMHOCTH 3HAaHUM W yMEHHIA,
(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 INPaKTHUYECKUX
(ceMuHapcKuXx, 1a00paTOPHBIX ) 3aHATHUSAX.

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

OueHo4HbIE CPeCcTBa LIS TEKYIIeH OP-1. 3Haet npuemMbl U METOJIbI




aTrrecTaluu BBIPAOOTKH CTpaTeruu AEHCTBUIM 11O

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

OC-4 BeicTymieHue ¢ J0KIa10M 10 OP-2 3naer 0 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

OueHoOYHbBIE CPeICTBA ISl IPOMEKYTOUHOM | PE3YIbTAaTOB IPUHATOIO PELICHHUS.
arTecTalnu OP-3 ymeer rpamMoTHO, JIOTUYHO,
3a4eT (IK3aMeH) apryMEeHTHPOBAaHHO (pOPMYIHPOBAThH
OC-7 3auer B popme yCcTHOTO cobeceIoBaHms | COOCTBEHHBIE CYXKJCHUS U OLICHKH,
BBIPA0ATHIBATH CTPATETHIO
JEUCTBUU.

Onucanue OIEHOYHBIX CPENCTB M HEOOXOAUMOIo 00OpYyIOBaHUS (IEMOHCTPALIMOHHOTO
Mmarepuaiga), a TaK >K€ HpOLeaypbl M KpUTEpUU OLICHWBAHUS HHIUKATOPOB JIOCTUKEHHUS
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 011 MEKyuLe20 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

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4€eTy
[Toctpoenne maremaTrueckux Mojeneit. OnpeneneHue 1eneBoi pyHKIUH.
[IpukiagHeie 3a1a4y CBOJUMBIE K 33/1a4aM JIMHEMHOTO MPOrpaMMHUPOBAHHS.
IleneBas ¢yHkumMs u cuctema orpanudeHuid. Ilpumepsl cocraBnenus. IlpuBenenue
CHUCTEMBbI OTPAHUYEHHI K BUJly 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 TMHERHOTO NPOrpaMMUPOBAHUS 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 nomyasuuid. OKCHOHEHUUANbHBIM M JIOTUCTUYECKHI pocT. Moxens ¢
HaVMEHbIIIEH KPUTHYECKON YUCIEHHOCTBIO.
MogenupoBaHye U3MEHEHUST KOHLIEHTPALUi BEIECTB.
Monenu, onucbiBaeMble cucteMamu U epeHImanbHbIX ypaBHEHUH.
Mogenu B3auMOAEHCTBHS MOMYIANUNA. BOIbTEPOBCKUE MOJEIIN: MOJIEIN KOHKYPEHLIMU 1
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 ¢ OTKazaMu. CpejiHee 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
JUTMHBI 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
MPAKTUYECKUX 3aHATUSAX IIyTEM CYMMHUPOBAHUS 3apa00TaHHBIX 0aJIOB B TEUEHUE CEMECTpA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

Ilocemenne Pabora Ha
Ilocemenue
N IMPAKTHYECKHUX | MPAKTHYECKUX | 3a4eT
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

Onenka Bamwnei (3 3E)
«3a4YTEHO» 151-300
«HE 3aUTCHO» 150 u menee

6. MeTtoanyecKkue yKazaHus /Ui 00y4AIOUIUXCS 10 OCBOECHHIO THCIMIIJIMHBI

VYcnennoe u3ydeHne Kypca TpeOyeT OT oOyJaromuxcsi TOCEIIeHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHMS BCEX Y4YEOHBIX 3a/JaHUM mpernojaBaTers,
03HAaKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBHOM paboThl 00ydaroluxcs,
TpeOytomiasi HaBBIKOB M YMEHHsSI KpaTKO, CXEMaTHYHO, IIOCIEJ0BAaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE IMOJIOKEHUS, BBIBO/BI, 00001eHus, (OpMYIUPOBKH. B KoHIlE Jekuuu
npenojaBaTenb OcTaBisieT Bpems (5 MHHYT) Uit TOro, 4roObl oOydaromuecs HMeIu
BO3MO>KHOCTb 33J]aTh YTOUHSIOLME BOMPOCHI 10 U3yyaeMOMy MaTepuany. M3-3a HenocTarouHOro
KOJIMYECTBA ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IOJHOM OO0beMe,
IIO9TOMY TpENojaBarellb, IO CBOEMY YCMOTPEHHIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB, pEeKOMEHAYS Ty WM HUHYI0 Juteparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTW3allMd 3HAaHWKH MO0 JUCUUIUIMHE, HEO0O0XOIMMO
MOCTOSIHHO pa30uparh MaTepuaibl JIKIUI M0 KOHCHEKTaM W y4eOHbIM mocoOusiM. B ciydae
HEOOXO0AMMOCTH 00paIaThCsl K MPENo1aBaTellto 3a KOHCYIbTaIUeH.

IMoaroroBka K NpaKTHYeCKUM 3aHATHAM.

ITpy moAroToBKe K MPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepHaj 1o TeMe 3aHsSTUs (MCHOJIb30BAaTh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,




03HAKOMUTbHCS C JOTOJIHUTEILHON JIUTEPATYpOH, IIPU HEOOXOIUMOCTH JOTIOIHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOIIUX TP OCBOCHUHM TEOPETUUECKOIO MaTepualia, CTYAEHTY CllelyeT oOpalarbcs 3a
KOHCy/bTallMell K mnpenogasaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO IpOIyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauasie mpakTH4ECKOro 3aHATHA IPENoJaBaTellb 3HAKOMUT CTYIEHTOB C TEMOM, OIIallaeT
IUIAH TPOBEACHUS 3aHATH, BBIIACT 3aJaHus. B TedeHHe OTBEICHHOIO BPEMEHM Ha BBHIIIOJIHEHUE
PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTelio 3a KOHCYIbTalMel WM pazbsicHeHusIMU. B
KOHIIE 3aHSATHS IPOBOJUTCS IPUEM BBITIOJTHEHHBIX 3aJaHNi, COOeCeJOBaHHUE CO CTYICHTOM.

Pe3ynbTaThbl BBINOJHEHUS IPAKTHUECKUX 3[JaHUI OLIEHUBAIOTCS B Oajljlax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCUTETA.

Ili1anbl MPAKTHYECKUX 3AHATHH
3AHATHE M 1. 3aga4yu JuHeiHOTo nmporpammuposanus (3JI1I)
3amaya Ne 1.1. CoctaBbTe MaTEMaTHYECKUE MOJIEH CIAEAYIOLIUX CUTYaLIUM.

a. Hekuii BOJo€M 3acensiercs: K101 BEeCHOM OKyHSIMU U KapacsiMu. CpeaHss Mmacca
okyHs coctasisieT 0,8 kr, kapacst — 0,4 kr. IMeeTtcst 1Ba BUa MUIU, €XETHEBHBIN 3amac
KOTOPOM MoAIep:KuBaeTcs A meporo tumna Ha ypoBHe 500 kr, a Broporo — 900 kr. Onun
OKYHb B cpeiHeM 3a AeHb norpedssier 100 r mumm nepsoro tuna u 300 T nUIu BTOPOro
THUIIA, JUIsl Kapacsl COOTBETCTBYIOIKE BenuuHbl cocTaBiisatoT 200 u 100 r. Kak cienyer
3aCeIUTh BOJIOEM, YTOOBI MAKCUMU3UPOBATh CYMMapHYI0 OoMaccy pbio?

6. [Ipu mpou3BoACTBE yIOOpEHUI CMEIINBAIOT B Pa3JIMYHBIX COOTHOLIEHUSIX TPH
XUMHUYECKHX BEIIECTBA, a YA0OpeHHUs IpojatoTcs B yrnakoBkax 1o 10 kr. Tpu 3Tux Bemecrsa
cToAaT cooTBeTcTBeHHO 20, 15 u 5 pybneit 3a kumuiorpamm. B mo6oii cmecu 10MKHO
IIPUCYTCTBOBATh HE MEHEE 2 KT IIEPBOT0 BEILIECTBA, a COACPKAHUE TPETHETO BEIIECTBA HE
JOJI’KHO MIPEBBIIIATh KOJIMYecTBa BToporo. Kak crienyer coctaBUTh CMECh, YUTOOBI CTOMMOCTh
YIaKOBKHU y100peHHs Oblla MUHUMAJIbHOI.

B. CpenHuii THEBHOM pallMOH XUIIHUKA cocTaBisieT 10 ex. numu A, 12 ex. numu B, 12 en.
nun C. DTi MOTPeOHOCTH yIOBIETBOPSIIOTCS IBYMs BHIaMHu >KepTBbI. [lepBriid Bua qa€T 5
en. nuiu Buaa A, 2 ex. nuuwm B u 1 en. nmunm C. J{ns BToporo Buga COOTBETCTBYIOIINE
BEITMYUHBI COCTABISIOT 1, 2, 1 4 en. Ha monmKy >kepTBBI IEPBOTO BUJIa TPEOYETCS B CpeAHEM
3 ex. sHepruu, a BToporo — 2 en. sHeprun. [loenanue kakoro yucina ;kepTB 00eCIeuuT
XUITHUKY YJIOBJIETBOPEHHE €T0 MOTPEOHOCTEH ¢ HAMMEHBIIIMMHU 3aTpaTaMu YHEPTruu?

r. [Tuma nms cobak TOTOBUTCS U3 TOBSAMHBI, KOHUHBI M TT€YeHH. | KT TOBSIIUHBI cTOUT 150
py6neit u conepxut 0,2 xr 6enka u 0,5 kr yrineBooB. Konnna crout 100 pyOmneit 3a kr u
conepxurt 0,1 kr 6enka u 0,6 kr yrieBonoB. Hakonen, neuens crout 200 pyOGieit 3a Kr u
conepxut 0,4 xr ynreBooB u 0,3 kr 6enka. CocTaBUTh ONTUMAIBHBIN PallMOH JJII COOaKH,
MUHUMAaJbHbBIE TOTPEOHOCTH KOTOPOM B YTIEBOIaX COCTABISIFOT 6 KT yrieBoAoB u 3,1 kr
OeJIKa B MeCHIII.

3AHATHE Ne 2. Pewuenue 3a0au CUMNIIEKC-MEMOOOM

METO/JIOM. YKa3aThb 3HAYE€HHsS IMEPEMEHHBIX X1, X2, ... (Xi = 0) mpH KOTOPBIX JOCTUIaETCA
MMHHMAaJIbHOE 3HAUCHHE,

a)F=x1—X3

Cucrema OrpaHUYEHHMI:

X1 —2x2+x3=1

X1+ 3x2+x4=2.

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

0) F=X1—X2+Xx3+ X4+ X5—Xs

Cucrema OrpaHU4EeHHI:



X1 +xX4+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+x2—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 orpaHuyeHH:
x1—Xx2+x3=10
2x1 —x3+ x4 < 5.
O1B. MUHUMYM HE CYILIECTBYET.

2. Haiftu makcumyMm 1eneBod ¢yHkuumu F mpu 3amaHHOM cHCTeMe OrpaHUYeHMM CUMILIEKC-

METOAOM. VkazaTh 3HAUCHHS NEpEeMCHHBIX 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 orpaHuyeHH:

X1—Xz2+2x3+ 3x4 <10

X1 — X3 * 2x4 < 8. OTB. MakCUMaabHOTO 3HAUEHUS HET.

3AHATHE Ne 3.
Ilepexo0 Kk 0soiicmeennvim 3a0avam

(Xi = 0) mpu KOTOPBIX JOCTUTAETCS

1. CocraBbte C)KCHHGBHBIﬁ palMOH KOPMJICHHS ITHULBLI Tak, 4TOOBI 00ECIIEYUTL €€ HCO6XOZ[I/IMI)IM
KOJIMYCCTBOM IIMTATCIIBHBIX BCIICCTB A, BuCu Tak, 4yTOOBI 3TO OBLIO HanboJee ,HCIHCBbIﬁ paluroH. H€06XOHI/IMBI€

JaHHBbIC TPUBEICHBI B Ta6J'II/IIIC.

cojiepKkaHUue BEIIECTB B €IMHUIIC

IIurareabHbIe
KOpMa, efl.
BelecTBa
xopM I

A 1

Macehl
TpedyemMoe KOJIHYeCTBO B

cMecH, e,

xopwm I

4 1



B 1 2
C 1 - 1
LHEeHAa eAUHUIbI
Macchl Kopma, p
2. V3 yeTpIpex BUAOB CHIPbsi HEOOXOJAMMO COCTaBUTh CMECh HAMMEHBIIICH CTOMMOCTH, B
COCTaB KOTOPOM BXOAMT HE MeHee 26 en. XuMHuueckoro BemiectBa A, He meHee 30 eauHUIl
BemecTBa B, He Menee 24 en. BentectBa C. KonmmuecTBO eMHMIT XUMHUYECKOT'O BEIIECTBA B 1 KT

CBIPbsI, a TAK)KE IIEHA | KT CBIPhs YKa3aHbI B TAOIUIIS

2 4

KosnuecTB ennumil BeniectBa B 1 KT ChIPhsi BUAA |
BemectBo 1 2 3 4
A 1 1 . 4
B 2 . 3 5
C 1 2 4 6
Llena 1 xr cbipbst (pyo) 50 60 70 40

3AHATHE Ne 4. Moodenuposanue 4YucieHHOCMU RNONYAAUUU C HOMOULbIO O0O0HO20
oughghepenyuanvnozo ypasnenusn
3amaua Ne 1. Uepes 6 yacoB mocie Hayana OMbITa YUCICHHOCTh OAKTEpUi B MOMYISALUN
BO3pocia B 2 paza. Bo CKOJIBKO pa3 yBeTUYHTCS KOJTMYECTBO OAKTEpPHil uepe3 CyTKu?

3amaua Ne .2. B Hauane skcnepumenrta umenoch 200 Oakrepuii, a yepe3 12 4 ux cramo 600. Bo ckonbko pas
YBEJIMUUTCS KOJMYECTBO OaKTepuii cirycTs 24 4 mocie Hagaa SKcIepuMeHTa’?

3anaua Ne 3. Yepes 3 4 nocie Hayasa onbiTa YUCICHHOCTh BOJOPOCIEH B OMYIISIUU
BO3pocia B 125 pa3 1o cpaBHEHUIO ¢ HaYaabHOM. B Kakoif MOMEHT BpEMEHH UX YHCICHHOCTh
IIpeBblIIaa HadyaabHYHO B 25 pa3?

3anaya Ne 4. B nHauane skcniepumenTa uMmenoch 100 KIeTok OAHOKIETOYHOW BOAOPOCIH, a yepe3 2 4 ux crajo 3600.
Bo ckonpKo pa3 yBEIMYHUTCS KOIMYESCTBO KIETOK CITYCTS 3 ¥ MOCiIe Hadaia SKCIiepuMeHTa?

3anmaua Ne 5. Uepes 5 yacoB nocie Hayana OmnbITa YUCICHHOCTh OAKTEpUi B MOMYJISALUN

BO3pocia B 2 pa3a. Bo CKOJIbKO pa3 yBeIMUUTCS KOJUUYECTBO OakTepuil uepes 20 u?

3amaua Ne 6. B mauane skcrepumenTa mMesnock 100 Gakrepwuii, a yepe3 6 4 ux craso 500. Bo ckonpko pa3
YBEJIMYUTCS KOJMYECTBO OaKTepuii cirycTs 24 4 mociie Hagaa SKcIepuMeHTa’?

3amaua Ne 7. Yepes 2 4 nocie Hayasa onbiTa YUCICHHOCTb BOJIOPOCIEH B OMYISIIUN

BO3pociia B 16 pa3 mo cpaBHEHUIO C Ha4YaabHOU. B CKOBKO pa3 BbIpACTET UX YHCICHHOCTh

yepes 3 u?

3AHATHE Ne 5. Moodeny xuwinuxk ysncepmea.
HOCTpOﬁTC C MOMOUIbBIO MPOTrpaMMblL Excel Fpa(l)I/IKI/I YUCJIICHHOCTU KEPTB MW XHUIIHUKOB B MOACIN «XHIIHUK —
JKEpTBay:

dx

- =X -

g - Y
dy

hat AUV |
at XY — Ay

a)mpu oo = 20, 3 = 0,3, y=0,2, A = 10 , HAYATLHOM KOJHUYECTBE XKEPTB X0 = 40 U HAYAIFHOM KOJIHUYECTBE XUITHIUKOB
yo= 50, mar uarerpuposanust h = 0,001, pesynsrat cpaBaute ¢ rpaduxom mpu h = 0,002,

6) mpu o = 20, B = 0,3, y = 0,2, A = 30 , HauaNEHOM KOJWYECTBE XepTB Xo = 300 M HAYABHOM KOJMYCCTBE
XAIHUKOB Yo = 100, mrar wmaterpupoBanms h = 0,001. KakoBa YHCIEHHOCTh XEPTB HAa BTOPOM ITHKE WX
yuciaeHHocTn? KakoBa YMCIIEHHOCTh XHUIHUKOB B TOT JK€ MOMEHT BpeMeHu? KakoBa YMCIICHHOCTh XHIIHHUKOB Ha
BTOpOM HX muke? Pesynbrar cpaBuute ¢ rpaduxom mnpu h = 0,003.




B) mpu oo = 40, B =2, y =2, A = 100 , HavanpHOM KoJsuecTBe >kepTB Xo = 100 1 HaYaIpbHOM KOJIMUECTBE XUITHUKOB
yo = 50, miar wunarerpupoBanus h = 0,001. KakoBa YKCIEHHOCTh KEPTB M XHIIHAKOB HAa BTOPBIX MUKAX HX
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.

JI) CPaBHHUTE PE3YJIbTATHI BEIYUCICHUH PH JBYKPATHOM YMEHBIICHUH BCEX IAPAMETPOB 33/1a4H (B) 1O OTAECIHHOCTH
(Hanpumep, npoBecTH pacueTsl pu o = 20 U CPaBHUTH UX C pe3yibTaTaMu npu o = 40, ocTanbHble IMapameTpbl
OCTaBUTbH 0€3 U3MEHEHUH), CIICITaliTe BHIBOIBI.

3AHATHE Ne 6. Mooens nepenozo umnyivca

3agaya Ne 1. Beruuciute paBHOBECHBIM MOTEHIIMAN JJIs1 MOHOB KaJIMsl, €CJIM KOHIICHTpaIus
MOHOB KaJlusi BO BHYTPEHHEM pacTBope paBHa 120 MMOJIB/II, a ¢ HAPYKHOM CTOPOHBI
MeMOpaHsbI cocTaisieT a) 20 mmoutb/i1, 6) 40 mmoub/i1, B) 120 mmons/n. Temnepatypa 30 °C.

3anaga Ne 2. Berunciute paBHOBECHBIHM OTEHIMAI JJI1 MOHOB HATPHUs, €CJIM KOHLIEHTpaLus
WOHOB HATPHUs BO BHYTPECHHEM PacTBOpE paBHA 18 MMOJIb, a ¢ HAPY>KHOW CTOPOHBI MEMOPAHBI
cocrapysieT a) 114 mmons/in, 6) 57 Mmmotb, B) 36 mmoib. Temneparypa 36 °C.

3amaua Ne 3. YCTaHOBICHO, YTO B HApy>KHOM pacTBope, conaepkameM 40 MMOJB/T Kaius, KaldeBBIN
paBHOBeCHBIH noTeHnuan cocrasui 40 MB. Onpenenurte IpuMepHYI0 KOHIIEHTPALMIO HOHOB KaJHs BO BHYTPCHHEM
pacTBope, eclii U3MEPEHUS NPOBOAUIUCH Npu Temneparype 27° C.

3amaya Ne 4. Ha CKOJIBKO M3MEHUTCS HAaTPUEBBIM PABHOBECHBIM MOTEHIMAJ] IpU 3aMEHE pPAcTBOPA,
OMBIBAIOIIIETO KIETKY W conepskamero 114 MMone/n HaTpus, Ha pacTBOp, COIEpXKAIIUK 57 MMOJB/T HATPUS TpU

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

3AHATHE Ne 8. CMO ¢ omkazamu

PaccmaTpuBaercs cxema rubenu u pazMHoxkeHus. OOcyxnaroTcs NPUMEHEHHUS B OHOJOTHH,

COIMAIBLHOM paboTe U T.1.

Ha myHKT cBsI3U ¢ ABYMs KaHalaMH TMOCTYIAaeT MOTOK 3BOHKOB (B CpPEHEM 2 3BOHKA B MHHYTY),
CpemHsisl POJIOJDKUTEIBHOCTh pa3roBopa — 3 MuHYTHL. Ecnm o0a kaHama 3aHSTHI, 3asBKa
MOJTy4aeT OTKa3.

a) COCTaBbTE CXEMY IEPEXO0JIOB U CHCTeMy ypaBHeHH Kommoroposa-JpiaHra;

0) Haiinute po, p1, p2 UL CHUCTEMbI, paboTarolIel B YCTAHOBUBILIEMCS PEXKHME, a TaKKe
BEPOSITHOCTh OTKa3a, a0COJIOTHYIO U OTHOCUTEIBHYIO MPOITYCKHYIO CTOCOOHOCTh CHCTEMBI U
CpeIHee YHCIO 3aHATHIX KaHamoB. Kak H3MEHSATCS XapaKTePUCTUKH CHCTEMBI, €CIU
KOJIMYECTBO KAaHAJIOB YBEITUYUTCS 70 37

2. B cuctemy mMaccoBOro o0CiyXUBaHHsI ¢ 3 KaHaJaMH MOCTYIAEeT MOTOK 3asBOK (B CpelHEM 2
3asIBKA B MHHYTY), CPEIHSS CKOPOCTh padOTHI OJJHOTO KaHasla — 2 3asBKH B MUHYTY. Eciii Bce
KaHaJbl 3aHATHI, TO 3asABKa MOJydyaeT oTka3. HaiiTu ¢uHanbHBIE BEPOSTHOCTU AJ JAHHON
CHCTEMBI, paloTarolieil B YCTAHOBUBIIEMCS pEXHME, a TakKKe BEpPOSITHOCTh OTKa3a,
aOCOJIIOTHYI0O M OTHOCHTEJIbHYIO IPOIYCKHYIO CIIOCOOHOCTh CHUCTEMBI M CpEIHEe YHCIO
3aHSATHIX KaHAJIOB.

3. Ha xommyTatop ¢ TpeMms KaHalaMU TOCTYMaeT MOTOK 3BOHKOB (B CpeAHEM 3 3BOHKA B
MUHYTY), CPEIHSS MPOJIODKATEIBHOCTh pa3roBopa — 2 MUHYTHL. Eciii Bce KaHAJIBI 3aHATH B
MOMEHT TMOCTYIUICHUS 3BOHKA, TO OH He o0cmykuBaercs. KommyraTop paboraer 14 yacoB B
neHsb (¢ 8 yrpa o 10 Beuepa). Coaepxanue JaHHOTO KoMMyTaTopa ooxoautcs B 100 pyOneit
B JICHb 32 Kax bl KaHait. Kaxapiii 06cTyKeHHBINM 3BOHOK MPUHOCUT MPUOBLIL — 2 pyois (6e3
yuéTa comepkaHusi KomMmyTtatopa). Onpenenure CpenHIO JHEBHYIO NMPUOBUIL OT JaHHOTO
kommyTaropa. [lopekomennoBanu Obl Bbl yBETUYUTH UITH YMEHBIIUTH KOJHMYECTBO KaHAIOB?

3AHATHE Ne 9. CMO c ouepeosio.

1. B MarasuH ¢ AByMs MpoJaBliaMd 3axOIuT B cpeaHeMm 10 mokymaTeneid B 9ac, CpemHSS

CKOpPOCTh OOCIY)XMBaHUS JUIsi OfAHOTO mpoaaBna — 10 mokymareneir B uwac. Ompenenure



BEPOSTHOCTHBIE XapaKTEPUCTHUKU CHCTEMBI, €CIIH 0XXMJATh CBOCH ouepeau B JaHHOM MarasuHe

OyIyT OJTHOBPEMEHHO He OoJiee 2 TOKyMmaTeNIeH.

2. B myHKT conpanbHON MOMOIIM HACEJICHUIO 10 TeledOoHy 00paIiatoTcs B CPEIHEM 2 YeloBeKa

B MHHYTY, CpEIHSS TPOJOJDKHTEIBHOCTh pPa3roBopa — 3 MHHYTHL. Kakoe KOJIUYeCTBO

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

MOTJIY JIO3BOHHUTHCS C IIEPBOTO pasa.

3aoanus 013 camocmoamenbHozo peuieHus

1. B mara3uH ¢ AByMs Kaccamu 3aXOJUT B cpeHEeM | MOKymaTenb 3a 3 MUHYTHI, CpEIHEE BpeMsI
OOCITy’)KMBaHUSI  OJHOTO IOKYIATeNsl COCTaBIseT 2 MUHYTHL. OnpenenauTb BEpOSITHOCTDH
IPOCTOSI, CPETHIOKO JUTHHY OYEpEir, CPEIHEE BPEMS, TPOBOIUMOE TIOKYTIATEIeM B OYCPE/IH.

2. B Mara3uH c TpeMs KaccaMu 3aXOJUT B CpeAHeM | MOKymaTenb 3a 2 MUHYTHI, CpPEIHSSA
CKOpOCTh 00CITy:kuBaHus 1.5 3aka3a B MUHYTYy. OnpeIeTuTh BEPOSATHOCTD MPOCTOSI, CPETHIOIO
JUIMHY OYEepe, CPEAHEE BPEeMsi, IPOBOAMMOE MTOKYIIATeNIEM B OUEpEIH.

3. MuMo OeH303ampaBOYHON CTaHIMKA C TPEeMs KOJIOHKAaMHU MpPOE3KAeT 3a OJHY MHUHYTY B
cpeaHeM 3 aBTOMOOWIISA, KOTOPBIM HeoOxonuma 3amnpaBka. CpeHsisi CKOpOCTb 00CTyKHBaHUS
— 2 3ampaBku B MuHYTY. OnpenenuTh (UHAIBHBIE BEPOSTHOCTH CHCTEMbBI, €CIIM OHH
CYIIECTBYIOT, CPEIHIOI JUIMHY OYepelId W CpEelHee BpeMs, NMPOBOAMMOE KIMEHTAMHU B
OYepe/IH.

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

7. IlepeyeHb OCHOBHOW U JONOJHUTEILHOI yueOHOM JuTepaTypbl, UHTepHET-pecypcoB,
HEeO0XOAUMBIX VIS OCBOCHUSI JUCIUIJIMHBI
OcHoBHas1 JInTepaTypa

1. Coxonos, I'. A. JluneiiHble 1ie0YUCICHHBIC 33Ja4d ONTUMH3AIMH | yueOHOe mocobdue /
I'. A. CokomnoB. — Mocksa : UH®PA-M, 2020. — 132 c¢. — (Bsicmee obGpa3zoBaHue:
bakanaBpuar). - ISBN 978-5-16-011144-5. - Tekcr : oanektponnbsii. - URL:
https://znanium.com/catalog/product/1106387

2. Iankun, A. C. MaTtemaTHueckue METOIbI M MOJIEIIH HCCIIEI0OBAaHUS OTIepallnii : 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. Hlankun, A. C. MaTtemaTndecKre METOIbI U MOJICIIH UCCIICAOBAHUS ONEpaInil ;| y4eOHUK
/ A. C. Ilankun, B. A. Hlankun. — 7-e uzn, — MockBa : M3natenbcko-Topropas
koproparus «JlamkoB u K°», 2019. - 398 ¢ - ISBN 978-5-394-02736-9. - Tekcr :
anekTpouHbiid. - URL: https://znanium.com/catalog/product/1091193.

JlomotHUTEIBLHAS IATEPATYPA
1. MacraeBa, M. H. Mertonsl ontumanbHbIX pemeHuid: YueOnuk / Mactsea W.H.,
I'opembikuna I'.U., Cemenuxuna O.H. - Mocksa : KYPC, HUL] UHD®PA-M, 2018. - 384

c. - ISBN 978-5-905554-24-7. - Texkcr : onektponsbrii. - URL:
https://znanium.com/catalog/product/944821
2. KonudecTBeHHBIE METOABI B OKOHOMHYECKHX HCCICIOBAaHUAX : yYEOHHWK /

1O. H. Yepemnsix, A. A. JIroOkun, f. A. Pomuna [u ap.] ; mox pea. M. B. I'pauesoii, FO.
H. Yepemusix, JI. B. TymanoBoii. — 2-e u3j., nepepad. u gon. — Mockga : FOuuTH-/laHa,
2017. — 688 c. : wum, Tabm., rpap. — Pexum jgoctyma: mHO MOJMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=685528.
Hnmepnem-pecypcol
- DnextponHas 6ubaroteka http://lib.mexmat.ru/books/75829 (cBoboaubIi q0CTYII):
Poszen B.B. Marematuyeckue MOIEIM IMPUHATUSA PELICHUN B 3KOHOMHKE. — M.: Beiciias
mkona, 2002. — 288 c. http://lib.mexmat.ru/books/13825



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

AcdanacbeB M.IO., barpunosckuit K.A., Matiomoxk B.M. [lpuxiagusie 3amaun
uccien0Banus onepamuii: Yaeonoe mocooue. — M.: Uudpa-M, 2006. — 352 ¢. — (VaeOHuKH
PYIIH). ISBN 5-16-002397-6 ([omymeno Y4eOHO-METOAMYECKUM OOBEIUHEHUEM TIO
KJIACCUYECKOMY YHHUBEPCUTETCKOMY OOpa30BaHUIO B KadyecTBe Y4YEOHOro MOCOOHUs IO
JTUCITUIUIMHE HAIIMOHAIBHO-PErHOHATHHOTO0 KOMIIOHEHTA ISl CTY/IEHTOB BBICIIUX YYEOHBIX
3aBEJICHU, oOy4Jaronuxcs o HAaIMpaBJICHUIO 080100 «IKOHOMHKA)
http://lib.mexmat.ru/books/75829

— DnekTpoHHast 6ubaroTeka http://www.razym.ru (cBoOOIHBIH JOCTYII)

Taxa X.A. BBegenue B wuccienoBanue omepauuii. — M.: Bunbsamc, 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'. MaremaTuyeckue METOJIbl U MOJICNIM B YIpaBjieHUU. — M.:
Heno. — 2004. — 440 c. http://www.razym.ru/65168-matematicheskie-metody-i-modeli-v-
upravlenii.html

— On-line kampKysIsITOPBI
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