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MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMmbl

JucuunnuHa «MareMaTndeckue MeTO/lbl ONTHUMAaJbHOTO BBIOOpa CTpaTervili u aHamusa
PHCKOB» OTHOCHTCS K IMCLUMIUIMHAM YacTd, (OPMHPYEMOW y4YaCTHHKaMU OOpa30BaTEIbHBIX
oTHomieHud, bnoka 1. JlucuumimHbel (MOIyaW) BapuaTUBHOTO MOAyJss «OCHOBHBIC
MaTeMaTHYECKUEe METOABI B 00pa30BaHUU U MPEIMETHBIX 00JaCTAX» Y4eOHOrO IIaHa OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENbHON MPOrpaMMbI  BBICIIET0 00pa3oBaHUs — MPOTrPaMMBbl
MarucTpaTypsl 10 HampasieHuio moarotoBku 44.04.01 Ilenarornyeckoe oopa3zoBaHue, 3a09HOM
dbopmbl 00yUICHUSI.

JlucuuruiiHa OmMpaeTcss Ha pe3yibTaThl 00ydeHus, COPMHUPOBAHHBIE B PaMKax Kypca
OakamaBpuaTa M JUCHUIUIMH W TNpakTUK: Teopus aprymeHTall B HCCIIEI0BaTEIbCKON
JIeATEIbHOCTH,- YueOHas mpakTuka (Hay4YHO-UCCIeJ0BaTeNIbCKast padboTa).

Pe3ynbTarhl U3ydeHUs] TUCHUIUIMHBI SBIISIOTCS OCHOBOM JUISl M3YYEHMS TUCHUILUIMH JUIS
po(heCcCHOHANTLHOM e TEIbHOCTH U MTPOXOXKIACHHS TOCYAAPCTBEHHOM UTOTOBOM aTTECTAIUN

1. IlepeyeHb MUIAHHUpPYEMBIX PpPe3yJbTATOB 00y4YeHusi (00pa3oBaTeIbLHbBIX
pe3yJIbTaToOB) MO JAMCUHUILIMHE

Leabl0 OCBOCHUA [UCHUIUIMHBI SBISIETCA TMOATOTOBKA y4yuTens K  Oyaymiei
po(heCCHOHATTLHOM JIeATEIHbHOCTH: (DOPMHUPOBAHHUE CIIOCOOHOCTH K TIPEIOJIABAHHUIO y4eOHOTO
mpeaMeTa JijIsl pa3HbIX HallpaBJICHUN MOJTOTOBKU HA Pa3HBIX YPOBHSAX 00pa30BaHMUS.

3ajgavell OCBOGHHS UCIMIUIMHBI SBISETCS (POPMHUpOBAaHUE TMPEICTABICHUH O POJIH
MaTEeMaTHKHU B MPAKTHUYECKOMN AESITENbHOCTH M MPUKIIATHBIX 00JacTsIX, 0TpaboTKa MOHSATHITHOTO
amnrmapara MaTeMaTHKW, TEXHHKH TPOBEICHHS MaTEeMAaTHYECKUX pPacdeToB, (pOpMHUpOBaHUE H
3aKpeIyieHHe YMEHUsl MPOBOJUTH CTPOTHE aOCTPAaKTHO-JIOTMUYECKHE T0KAa3aTeNbCTBA, PeEllaTh
IPAKTUYECKHE 3a/1a4l CPEACTBAMU MAaTEMaTHKHU.

B pesynbrare ocBOoeHMsI IporpaMMbl OOYYaroIIMiiCs JAOKEH OBJIANETh CIEIYIOIIMMHU
pesyiabTaTamMu  oOyueHus (B TaOJWIle TIPENCTABICHO COOTHECEHHE O00pa30BaTEIbHBIX
PE3yJIbTAaTOB 00YUYCHHUS 110 TUCIUIUIMHE C HHAMKATOPAMHU JOCTHIKCHUS KOMIICTECHIINH):

Komnerenmus u OO0pa3oBarenbHble Pe3yIbTaThl JUCHUIUINHBI
WHJUKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUIUIMHBI)

JOCTHIXXCHHUSA B 3HaeT Ymeer BJIaAcCT
JUCHHUIIIINHE

YK-1. Criocoben
OCYIIECTBIISATh
KPUTHYECKUHM aHaIN3
MPOOJIEMHBIX
CUTyallUll Ha OCHOBE
CUCTEMHOI'0 TOAX0/a,

BbIpa0aThIBaTh

CTpATEruIo ICUCTBUIA.

NYK 1.1. BriaBuser OP-1. OP-3
poOJIEMHYIO IIpuembr w w™etTonabl | ['paMOTHO, TOTUYHO,
CHUTYAIlMIO B Ipoliecce | BRIPaOOTKH CTPATEeruy | apryMEHTHPOBAHHO
aHaiMza  npoOJembl, | AeHCTBUIA o dbopMynupoBaTh
OIIpENENsAeT JTalbl €€ | Pa3pelICHUIO COOCTBEHHBIE
pa3pelieHusi ¢ y4eToM | mpoOseMHO CY/KJICHUS U OLICHKH,
BAPUATUBHBIX CUTYaIUH. BBIpa0aTHIBATh
KOHTEKCTOB. CTPATETUIO IEUCTBUI
VK 1.2. Haxogur, OP-2

KPUTHYECKH 0 CYyILIECTBOBAaHUU

AHAIIU3UPYET U | pa3iIYHbIX

BbIOMpaeT BAPUAHTOB PpELICHUS

UH(OPMALIHIO, poOJIeMHOMN




HEOOXOUMYIO VTS
BBIPAOOTKHU CTpaTeruu
NeUucTBUI o
pa3peIIeHUI0
poOJIeMHOM
CUTYaIlUH.

YK 1.3.
PaccmarpuBaer
pa3inyHble BapUAHTHI
pelieHus mpoodIeMHOM
CUTyallud Ha OCHOBE
CUCTEMHOT'O TOAXO0/a,

CUTyaluu Ha OCHOBC
CHUCTCMHOI'O IToAXo/J4a,

MeToAax OLICHKH
MPEUMYIIIECTB i
PUCKOB KakK
pe3yIbTaTOB

IIPHUHATOTO PCIICHUA.

OLIEHUBAET X

MIPEUMYIIEeCTBA H

PHUCKH.

2. O0beM JUCHUMIUIMHBI B 3a4YeTHBIX €IUHUIAX ¢ YKa3aHHMeM KOJIU4YecTBa

aKaJjeMMYeCKMX YacoB, BbIJIeJEeHHBIX HAa KOHTAKTHYI0 paldory oO0y4ammmuxcs ¢
npenoaasarejaeM (M0 BHIAM Y4YeOHBIX 3aHATHI) M HA CaMOCTOSTEJbHYH padory

00y4yarIuXcs
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3. Conep:xxaHue THCHUILUIUHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pa3aeiaM) ¢ yKa3aHHeM

OTBCJICHHOI'0 HA HUX KOJINYECTBA AKAACMHUYECCKHUX YaCOB U BU/10B yqeﬁnblx 3aHSATHH

3.1. Ykazanue mem (pazoenog) u omeedeHHo20 HaA HUX KOIUUECHEA AKAOEMUYECKUX YACO8 U
6U006 yUeOHBIX 3aHAMUIL

HaunmenoBanue pasaciia u TEM

KonnyectBo yacoB no ¢popmam

OpraHu3aIu 00ydeHUs

JlexuumnoHnHurIe

3aHATUA

[IpakTnueckue
3aHATHS
JlaboparopHsble
3aHATHS

CaMocCTosTeNnh-

Hasi paboTa




3 cemecTp

OnTUMU3alMOHHBIE MaTeMaTHYeCKHEe MOJENH B g
pa3JIMYHBIX HayKax ) 28
Huddepenumansaple  ypaBHEHHS  Kak — MOJENH 5 4
IPOLIECCOB B PA3IMYHBIX HAyKax ) 19
YucneHHple  METOABI B aHAIW3E  CIIOXKHBIX 5 3
MaTeMaTHYECKUX MO/IeNel ) 28
Bcero no gucuun/uHe: 4 - 20 75

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUnIUHD

Kparkoe conepkanue kypca
1. OnTuMH3aLMOHHBIE MATEMATHYECKHE MO/IeJIH B PA3JIMYHBIX HAYKaX

OcHOBHbBIE 337]a4l T€OPUHU NPUHATHS perieHud. DYHKIUMU pelIeHHus B METOAOJIOTHU U
opranu3a IloHATHE MareMaTHYeCKOM MOJEIM ©  MATEMATHYECKOr0  MOIECIUPOBAHUS.
KomnbproTepHbie M MareMarudyeckue Mojeiau. MeToabl JHMHEHHOro NporpaMMHpPOBAaHUS B
COCTABJICHUH JHET U TMHUIIEBBIX paludoHOB. ONTHUMHU3ALMOHHBIE METOJbI HMCIOJIb30BaHUS
OPUPOIHBIX pecypcoB. ONTHUMH3AIUMOHHBIE MOJIEIM B COIUAIBHO-DKOHOMUYECKOW cdepe.
3ajaun JIMHEWHOrO0 MPOrPAaMMHUPOBAHUS B MPUPOJAOOXPAHHBIX TEXHOJIOTUAX. CUMILIEKC-METO/I.
JIBOMCTBEHHBIN CUMILIEKC-METO . Perenue 3a1a4y TMHEHHOTO MpOrpaMMHUPOBAHUs C MTOMOIIBIO
KOMIIBIOTEPHBIX mporpamMM. MHTepaktuBHas ¢Gopma: «VIcrmonp30BaHUE MaTeMaTHYCCKHX
ITAKETOB.

Tema 2. Iud¢pepennuaibHble YPAaBHEHHA KaK MOJEJU NMPOUECCOB B Pa3INYHbIX
HayKax

[Tonsitue pemieHuss aBTOHOMHOTO auddepeHmanbHOr0 YypaBHeHusa. CralroHapHOe
COCTOSIHMUE M €r0 YCTOMYMBOCTh. HempepbIBHbIE M NHCKPETHBIE MOJEIHM POCTa IOIYJISALUU.
Mopenu 3KCIOHEHIIMAIBHOTO U JIOTUCTUYECKOro pocta. Mojens ¢ HaMMEHbIIEN KPUTHYECKON
YUCJIEHHOCTBbIO. Mozienn BcachkiBaHUs BEILECTB, U3MEHEHUsI KOHIEHTpauuu ropmona. [Ipouecc
pammoakTuBHOrO pacmnana. Cxema rudenu u pasMHOxkeHUs. Mogenu orbGopa. Ilpumenenue B
aHaJlM3e CHUCTeM MaccoBoro oOcnyxuBanus. MHTepakTuBHas ¢opma: «lcnonas3oBanue
MaTEeMaTHYCCKHUX ITaKETOBY.

Tema 3. UnciieHHBbIE METOAbI B AHAJIM3E CJ0KHBbIX MATeMATHYECKHX MojeJieil
[Tonsitue ¢azoBbIX TEepeMeHHBIX U (a3oBoro mnpocTtpancTBa. Da3oBbIii MOpTper. MeTon
n30KIuH. HMccrnenoBanue yCTOWYMBOCTH CTallMOHApHBIX CcOCTOAHMM. Mogenu Jlotku wu
BoubTeppa. MopenupoBaHue HEpPBHBIX MPOLIECCOB. PaBHOBECHBIN MOTEHLHAN. YpPaBHEHHE
Hepucra. MonHble TOKM U MEMOpaHHBIN MOTEHIMAN. BiusHue mapaMeTpoB MPOHHUIIAEMOCTH U
MOHHBIX KOHUEHTpPALlM HAa HEPBHBIM HMMNYJbC. MOIEIMPOBAHUE BIMUSHHUS MEIUIUHCKUX
mpermapaToB M PUTMHYECKOTO pazapaxenus. MHTepaktuBHas ¢opma: «lMcnonas3oBaHue
MaTeMaTUYECKUX MAKETOBY, TPYNIIOBOE HHTEPAKTUBHOE 3a/IaHHE.

4. TlepeuyeHb Y4eOHO-METOAMYECKOI0 oOecreYeHUsl ISl CaMOCTOSITEIbLHOH PadoThl
00y4YaAKOIIHUXCS 10 TUCHHILINHE

CamocrosTenbHas padoTa CTyJICHTOB SIBJISETCS 0cO00i (opMOii opraHu3anuu y4eOGHOro
mporiecca, TMpeJcTaBisiomas co0oi IUIaHWPYeMYHO, II03HaBaTe€NbHO, OPTraHU3alIOHHO U
METOAMYECKH HAIPaBIIEMYIO JEATEIBHOCTh CTYJEHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KEHHE
KOHKPETHOTO  pe3y/ibTara, OCYIIECTBISIEMYI0 0€3 MpsSMOM  TOMOIIM  IpernojaBaTels.
CamocrosTenbHas paboTa CTYAEHTOB SIBISETCS COCTaBHOM 4acThio y4eOHOU paboThl U MMeeT
LENbI0 3aKpeIyieHue U yriIyOJieHue TMOTYYeHHbIX 3HAHWW M HABBIKOB, MOMCK M MpHOOpeTeHue




HOBBIX 3HaHHﬁ, a TaKXKXC BBIIIOJIHCHUC y‘ICGHLIX 3a,Z[aHPII>'I, MOATOTOBKY K NPCACTOAIINM 3aHATHAM
u o9k3ameHy. OHa mpexycMaTpuBaeT, KakK NpaBWio, pa3paboTKy pedepaToB, HammcaHue
JOKJIaA0B, BBIMIOJIHCHUC TBOPYCCKUX, WHAWBUAYAIBHBIX SaﬂaHI/If/’I B COOTBCTCTBUH C y‘-Ie6HOI71
pOrpaMMOil (TEMaTHYECKUM TUIAHOM M3Y4eHUs AUCIHUIUIMHBI). TeMa Ui Takoro BBICTYIUICHHS
MOKET OBITh TpEJIOKEHA IMpernojaBaTeieM WM Kn30paHa caMHM CTYJCHTOM, HO MaTepual
BBICTYIUICHHUSI HE JIOJDKEH TyOJMpoBaTh JIEKIMOHHBIM Marepuan. PedepaTuBHbIi MaTepuad
CIIY’)KHT JOTOJTHUTENbHOW MH(pOpManuend s paboThl HA MPAaKTHUECKUX 3aHATHsSX. OCHOBHAs
1eJb TAHHOTO BU/1a pabOThI COCTOUT B 00yYEHUH CTYACHTOB METOJaM CaMOCTOSITEIEHON pabOoThI
C y“Ie6HBIM MaTcpruajIoM. I[JISI INOJIHOTBI YCBOCHHA TEM, BBIHCCCHHBLIX B NPAKTUYCCKUC 3aHATUA,
TpeOyercsi paboTa ¢ mepBoucToyHMKaMHu. Kypc mpemycMaTrpuBaeT caMOCTOSTEIbHYIO paboTy
CTYZIEHTOB CO CIELMaNbHONW JsuTeparypoil. Cileayer OTMETUTbh, YTO CaMOCTOSITENbHas paboTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOIJa OHA BBIIOIHACTCS CUCTEMATHYECKH, TTIAHOMEPHO
U LIeJICHAINIPABIICHHO.

3agaHus Ui CAaMOCTOATENFHOM  pa®OThI  IpEeAyCMaTpHBAalOT — HCIIOJIB30BAHUE
HEOOXOJMMBIX TEPMHUHOB W TMOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OHOImorpaguyeckoro
MarcpHrajia v 3JICKTPOHHBIX UCTOYHUKOB I/IH(l)OpMaIII/II/I, HUITIOCTPATUBHBIX MaTCpHUAJIOB. 3aIlaHI/I$[
10 CaMOCTOSITENILHOW paboTe [aroTcs IO TeMaM, KOTOpble TpeOyrOT JOMOJHUTEIHHOM
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO AMCLUIUIMHE BKJIIOYAET
ayAUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATENBHYIO pab0Ty CTYAEHTOB B TEUEHHE CEMECTPA.

AynuTopHas caMOCTOATeNbHast padoTa OCYIIECTBISAETCS B (pOpMeE BBIIOIIHEHUS TECTOBBIX
3alaHui, Kelc-3a7ady, NUCBbMEHHBIX IPOBEPOYHBIX pabdOT MO JAUCHUIUIMHE. AyJIuTOpHas
caMocTosATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUAIOB, Kelc-3a/1ad 10 pasjenam
JOUCIUIIIINHEL.

BHeaynuTopHas camocrosiTenbHas paboTa ocymecTBisercs B popmax:

- IOAATOTOBKU K YCTHBIM JOKJIagaM (II0ArOTOBKA pedepaToB);
- peleHue 3a1ay (JOMAIIHUX 3aJIJaHUi) 0 U3y4aeMbIM TEMaM;
- BBIIIOJTHCHHUEC I'PYIIIOBBIX MHTCPAKTUBHBIX 33)13HI/II7L

OC-1. CamocrosiTesibHas padoTa
Yepes 6 yacoB mocie Hayaja omnbITa YUCIEHHOCTh OakTepuil B MOMYJISIMK Bo3pocia B 2 pasa. Bo
CKOJIBKO pa3 yBEIMUYMUTCS KOJIMYECTBO OaKTepHil uepes cyTku?

OC-2. I'pynnoBoe HHTEPAKTHBHOE 3a/1aHMeE.
CryneHTbl pa30MBalOTCd Ha MUKPOTPYIIIBI 10 3-4 YenoBeKa B 3aBUCUMOCTH OT KOJIMYECTBA
CTYAEHTOB B TPYIIIE, U MOJIy4aroT 33JaHue pa3padoTaTh IJIaH-KOHCIIEKT IPOCBETUTENBCKOIO
WJIU Pa3BJIEKATEIBHOIO MEPOIIPUATHS 10 TEMATUKE TUHAMUYECKOIO IIPOrpaMMUPOBAHUS
IIpumepHBIE TEMBI:

1. luHaMuyeckoe MporpaMMHpPOBAaHKE B PEIIEHUN KaIpPOBbIX 3a/1a4

2. lnHaMHUYEeCKO€E MPOrpaMMHPOBAaHUE B UHBECTHPOBAHUU

3. JlunamMuyecKkoe MporpaMMHpOBaHHE B 3a/1a4e O 3aMeHe 000py10BaHuUs

4. JlnHaMu4ecKkoe NporpaMMHUPOBAaHUE B 33J]a4€ O 3arpy3Ke TPAHCIOPTHOTO CPEICTBA

OC-3. KonrpoabHas padora
[IpumepHBIif BapuaHT KOHTPOJIBHOU pabOThI
1. Jlana Tabnuuma wu3MepseMblX BEJIMYMH X M y. HammcaTe ypaBHEHuE perpeccuu
(3aBHCHMOCTH) Y OT X

X 0 1 2 3 4

Y 2,1 3,9 6.2 8.1 9.6




2. V3 Tpex BHIOB ChIpbS HEOOXOAMMO COCTaBHTh CMECh HAMMEHBIIEH CTOMMOCTH, B COCTaB
KOTOpPOHM BXOJIUT HE MeHee 26 elI. XMMUYECKOoro Beniectsa A, He MeHee 30 enuHuI BenlecTsa B,
He MeHee 24 en. BemectBa C. KoinuecTBO eAMHMII XMMHUYECKOIO BEIIECTBA B 1 KI ChIpbs, a
TaKKe IIeHa | KT ChIpbs YKa3aHbl B TAOIUIIE

KosnmyecTB euHuMI BelecTBa B 1 KT ChIpbsi BUJA |
BemectBo 1 2 3
A 1 1 -
B 2 - 3
C 1 2 4
Llena 1 kr coipbs (pyd) ) 6 7

OC-4. Tect

[TpumepHsIil Bompoc:
®upma BBITYCKAET JBa BUAA u3Aenuid. [ljig U3roToBleHus: U3AeNus MepBoro Buja tpedyercs 16

KT JKeJie3a, a Takke 9 Kr allfoMUHUsA, a JUIsi BTOPOro — 6 Kr kene3a u 7 Kr amomunusa. Wznenue
NEpBOTO BHJA MPUHOCHT YUCTYIO MPHUOBUTL B 5 ThIC. py0., @ BToporo — B 7 ThICc. py0. Beero
umeercst 96 kxr keneza u 69 kr amomuHus. IlycTe X — KOIM4ecTBO M3JENMi MEpBOro BUAA,
BBIITyCKaeMbIX (UPMOH, a y — KOJIMYECTBO M3J€IMi BTOpOro Buja. Toria Mmpu COCTaBICHUU
ONTUMAJILHOTO IUIaHA BBIIYCKA CIIEAYEeT HAalTH:

a) Makcumym Qynkuuu F = 5X + 7y; 6) Munumym ¢yskuuu F = 5X + 7y;

B) Makcumym ¢pynkuuu F = 96X + 69y; r) Munumym gynkuuu F = 96X + 69y.

ﬂﬂ}l CaAMOCmOAMENbHOU NO020MOBKU K 3AHAMUAM O 0ucuunﬂuuepel<omendyemc11
Ucnoib3oeamos yue6uo-mem00uuec1(ue mamepuaiiol:

1. Teopust BEpOATHOCTEN C HINEMEHTAMU MAaTEMaTUYECKON CTaTUCTHKHU U aHAJIN3a CUCTEM
MaccoBoro obcnyxuBanus. Yacte 2. MaremaTuueckass CTaTHCTHKAa. OJEMEHTbl TEOPUU
CJIlydaliHBIX MPOLIECCOB U TEOPUU MACCOBOT0 OOCITy)XMBaHUS. YueOHOe 1mocobue A CTyJCHTOB
CIENUATLHOCTH «YmpaBienue mnepcoHaiom» / coct. H.A. BonkoBa, H.B. I'myxoBa. —
Viesarosck: Yal'IlY, 2010. — 76 c.

2. T'nmyxoBa H.B., YUepeBarenko O.W. JluneiiHOe mporpaMMUpOBAHHE B YIPaBICHHUU
HepcoHaioM: y4yeOHOe MocoOHue jsi HampaBiIeHUs NOAroToBkH OakanaBpoB 080400.62. —
Vuesaaosck, Yal'lly, 2013. — 70 c.

3. I'myxoBa H.B. Teopus npunstus pemieHuil: yue6Hoe nocodbue. / I'myxosa H.B. —
VapsaoBck: PIT'HOY BO «Yal'TIV um. 1.H. Vissaosay, 2017. — 48 c.

4. VccnenoBaHue omnepanuii ¥ MaTeMaTH4YeCKUe MOJEIM B 3KoHoMuKe. JlabopaTopHble
paboThl Ui CTYIEHTOB CIELMATBHOCTU «YTIPaBICHHE IMEPCOHATIOM»: YUEOHO-METOIUYECKOE
nocobue / cocraButens H.B. I'myxoBa. — YiesHoBck: Yal'TIV, 2009. — 44 c.

5. I'myxoBa H.B. MeToabpl onTuMH3aIiuy UCIIOIB30BAaHUS TPYIOBBIX PECYpcoB. YdeOHOE
nocobue. — Yapgaosck, PI'BOY BO, 2017. — 50 c.

5. IlpumepHble OLIEHOYHBbIC MAaTepHaJbl AJdf TPOBeIEHUS TeKYIIero KOHTPOJS
ycIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallii 00y4YalommuXcsl Mo JMCHUIJIMHE

Opraﬂmauuﬂ H IIPOBEACHUE aTTECTAUU CTYACHTA



®I'OC BO opueHTHUpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIICHHE O0yJaromeMycs
KOMILJIEKCA TEOPETUICCKUX 3HAHUH, HO HA BBIPAOOTKY KOMIIETEHIIMA — TUHAMHYECKOTO Habopa
3HaHWI, YMCHHUI, HaBBIKOB W JIMYHOCTHBIX KAueCTB, KOTOPHIC IMO3BOJAT BBIMYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPY/a U YCIEITHO MPOPECCUOHATBHO PEaIn30BbIBATHCS.

B nmpouecce oueHKH HEOOXOOMMO HCHOJB3YIOTCA Kak TPagulMOHHBIE, TaK U
WHHOBAI[MOHHBIC THIBI, BUJIbI U (GOPMBI KOHTPOJS. [IpM 3TOM TOCTENEHHO TPaJUIIMOHHBIC
CpEACTBAa COBEPIICHCTBYIOTCS B pycClie KOMIIETEHTHOCTHOTO TI0/XO0Ja, a WHHOBAI[OHHBIC
Cpe/CTBa aIalITUPOBAHBI JUISI TOBCEMECTHOTO IPUMEHEHUSI B POCCUICKON BYy30BCKO# MPAKTHKE.

Less npoBedeHHs] aTTeCTAllMM — TPOBEPKAa OCBOCHHUS O0pPa30BATEIbHON MPOTPAMMBI
JTMCIATUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3yIbTATOB.

IIpoMekyTouHasi aTTeCTAUMS OCYIIECTBISIETCS B KOHIIE CEMECTpa M 3aBepIiacT
U3ydeHHE AMCIUIUIMHBL, TIOMOTAeT OICHUTh KPYIHBICE COBOKYITHOCTH 3HAHWA W YMCHHH,
(dbopMHpOBaHUE ONPEAEICHHBIX KOMIETEHITUH.

OICHOYHBIMHA CpPEACTBAMH TEKYIIETO OLCHUBAHHUS SBJSIFOTCS: JIOKJAA, TECThl TIO0
TEOPETUYECKHM BOMPOCAaM JUCHHUIUIMHBI, 3allUTa NpakThdeckux pador u T1.m. KoHTposs
YCBOGHMSI MaTepuayia BEACTCS PEryjsipHO B TEUCHHE BCEro CEMeCcTpa Ha MPaKTHYECKUX
(ceMuHapcKux, 1a00pPaTOPHBIX) 3aHATHUSAX.

Ne CPEJACTBA OLIEHUBAHMWUSI,
n/m HCIIOJIb3YEMBIE Il TEKYLIEr0 OLICHUBAHUSA
1oKasaressi QOPMUPOBAHUST KOMIICTCHIIUN

OOpazoBaTebHbIE
PE3yJIbTAThI AUCIUILIHHBI

OP-1. 3Haer nmpueMbl 1 METOIBI
BBIPAOOTKH CTPATETHH JICHCTBHI 11O

OueHo4HbIe CPeACTBA IS TeKylIei
aTTecTaluH

OC-1 CamocrosrenbHas paboTa

OC-2 I'pynnoBoe UHTEPAaKTUBHOE 3aJJaHUE
OC-3 koHTpOaBbHAs paboTa

OC-4 Tect

OueHo4HbIe CPeACTBA A5 MPOMEKYTOUHOI
aTTecTaluM
3a4eT (3K3aMeH)
OC-5 Dk3ameH B opMe yCTHOTO
cobeceoBaHus

paspeuieHuto npooIeMHON
CUTYallUH.

OP-2 3naer o0 cyliecTBOBaHUU
pa3IMYHbIX BAPHAHTOB PELICHUS
MPOOJIEMHOM CUTYyaIlul Ha OCHOBE
CHCTEMHOI'0 I0JIX0/1a, METO/1aX
OLIEHKU TIPEHMYILECTB U PUCKOB KaK
pEe3yIbTAaTOB MIPUHATOTO PELICHHUS.
OP-3 ymeer rpamMOTHO, JIOTHYHO,
apryMeHTHPOBaHHO (HhOPMYIHPOBATH
COOCTBEHHBIE CYXKICHHS U OLICHKH,
BbIpabaThIBaTh CTPATETHIO
JNENUCTBUMN.

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpYyIOBaHHS (IEMOHCTPAIMOHHOTO
MaTtepuaiga), a TaK JK€ NpOLeNypbl M KPUTEPHUH OLIEHUBAHHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHMS 00pa3oBaTeIbHON
IporpaMMbl  IpejactaBieHsl B (DOHAE OLIEHOYHBIX CPEACTB JUIS TEKYIIEro KOHTPOJISA
yCIIEeBAaEMOCTH M MPOMEKYTOYHOM aTTeCTAalluy O AUCIMILIIUHE.

Mamepuanwi, ucnonv3yemole 014 MeKyuse20 KOHMPOJiaA YCneeaemocmu
o0yuarwuxca no Oucyunaune

Martepuansl 1)1 OpraHu3aliy TEKYIIEW aTTeCTallMK NIPEACTABIEHBI B 1.5 IPOrPaMMBI.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOYHO20 KOHMPOJIA YCREeeaeMoCmu
o0yuarwuxca no OucyunIune

IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMEHY
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[TocTpoenne maremaTrueckux Mojeneit. OnpeneneHue neaeBoi GyHKINH.

[TpuknanHelie 3a1a4 CBOAUMBIE K 3aja4aM JTMHEWHOIO IPOrpaMMUPOBAHN.

LleneBast ¢yHkumMs u cuctema orpanndeHuid. Ilpumepsr cocraBnenus. IIpuBenenue
CUCTEMBI OTPAHUYECHUH K BUAY PABEHCTB U HEPABEHCTB.

JIBOMICTBEHHBIC 33a/layd M UX I[PHUMEHEHME K 3aJadyaM Ha COCTaBICHHUE IIMILEBBIX
PalOHOB ¥ ONTUMAJIBHBIX CMECEH.

3aaya ONTUMHU3ALUHU HCIIOJIb30BaHMsI PECYPCOB.

.CUMIUIEKC-METOI PEeLIeHNUs 3a1a4 JMHEWHOI O IPOrpaMMHUPOBAHUS

Pewenne 3ana4 TMHENHOTO IPOrPAMMHUPOBAHMS C IIOMOLIBIO CTAHIAPTHBIX IIAKETOB
IIPOrpaMm

. 3aa4a 0 palMOHAJILHOM HMCII0Ib30BAaHUH 3KOJIOTMUYECKUX PECYPCOB.

3azmaua o0 cMecH.

3ajgauu o AUeTax.

Mogenu, omnuceiBaeMble OAHUM JU(p(EepeHINATBHBIMU YpaBHEHUSMU. UMCIEHHOCTb
OaxkTepuil.

Mognenu pocra nomyiasuui. ODKCIIOHEHLIMAIBHBIA M JIOTMCTHYECKUH pocT. Mogens ¢
HaVMEHbIIEH KPUTUYECKON YUCIEHHOCTHIO.

MonenrpoBaHue U3MEHEHHsI KOHLIEHTPALUKA BELIECTB.

Monenu, onuceiBaeMble cucTeMaMu auepeHInaIbHBIX YpaBHEHHIA.

Monenu B3auMonencTBUs NOMyYIsIUi. BoapTepoBckre MOEIN: MOJIENN KOHKYPEHIIUH U
XUIIHUK-KEPTBA.

Mogenb HEpBHOTO UMITyJbca. YpaBHeHHe HepHeTa. AKTHBAIMSA U MHAKTUBALNSA HOHHBIX
TOKOB.

3ajaya OIpenescHHs ONTUMAJIbHOIO 4YHUCJIA II€PCOHAla B CHUCTEME MacCOBOIO
oOciyxuBaHus ¢ oTkazamu. [Ipumep u perienue.

Cucrtembl MaccoBOro oOCiIyKuMBaHUS ¢ OoTKazamMu. CpelHee 4MCIO 3aHATHIX KaHAJIOB,
BEpPOSITHOCTh OTKa3a U IIPOCTOS B JJaHHOM CUCTEME.

CucremMbl MaccoBOro OOCIYKMBaHHMs € OTKa3aMH. AOCONIOTHas M OTHOCHTEJIbHAs
MIPOIYyCKHAasi ClIOCOOHOCTH.

Cucrembl MaccoBOro OOCITyXHBaHMS C OIpaHMYEHHOW ouepenpto. Pacuer cpenneit
JUTMHBI OYEPE]IN.

CuctemMbl MaccoBOro OOCIYKMBaHHs C HEOrpaHHYEHHOW ouepeabto. OnperencHue
CpeaHel JIMHBI O4epein

3aMKHYTbIE CUCTEMbI MaCCOBOTO 0OCTYKHBAHHUS.

B xoHI11e n3yueHHs JUCUUIUIMHBI MTOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

KpnTepnu OlleCHMBAHUA 3HAHUI Oﬁy‘lalOIlll/IXCﬂ no JTMCUMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEeHKU pabombl 00yUAIOUWUXCS

ITocertenne PabGora Ha
TTocemenue
N MPAKTUYCCKHUX | TPAKTUYECKUX | DK3aMCH
JIEKIIUI .
3AHITUN 3aHATHSIX
Paz0asuioBka 1o 2x1=2 5x1=5
229 0atoB 64 danna
3 BUJaM paboT OasIoB 0aJIoB
cemectp | CymmapHBbIi 7 6amioB 236 6amoB 300 6amtoB
2 0aIoB max
Makc. 0anI max max max

Kpumepuu OYEHUBAHUA pa60mbl O6yllaiObl4€20Cﬂ no umoeam cemecmpa




Ounenka Bbamawl (3 3E)
COTJIIMYHOY 271-300
«XOPOIIO» 211-270

«YJOBJIETBOPUTEIILHO 151-210
«HEYJIOBJICTBOPUTEIHLHO) 150 u menee

6. MeToanueckue yKazaHus 1Jis1 00y4alOIIMXCs 10 OCBOCHMIO U CHMILIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJaromIMXcsi TMOCEIICHHs JIEKIUH, aKTHBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMSI BCEX YUEOHBIX 3a/laHUM IpernojaBaTelid,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATYPOX.

3anuch JeKIHUM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 00yyarouuxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHYHO, IIOCJIEN0BAaTEIbHO U JIOTUYHO
¢buKkcUpoBaTh OCHOBHBIEC MOJIOXKEHUS, BBIBOJIbI, 00001IeHNs, (HOpMYIUPOBKU. B KOHIlE nekuuu
IpernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) Ais TOro, 4YTOOBI OOyYarolmuecs: HUMenu
BO3MO’KHOCTbB 33/1aTh YTOUHSIFOLIME BOIIPOCHI IO U3y4aeMOMYy Marepuany. M3-3a He1ocTaTouHOro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OOBEME,
MO3TOMY MpEINoJaBarelib, MO CBOEMY YCMOTPEHHMIO, HEKOTOpbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOATENLHYIO Pa0OTy CTYJIEHTOB, pEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JYYIIET0 OCBOGHUS MaTepualia M CHUCTeMaTH3allMd 3HAHWK [0 AUCHUILIMHE, HE00XOIUMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B cimydae
HEOOXOIMMOCTH 00paIaTHCS K MPETo1aBaTeNto 3a KOHCYIbTAIEH.

IoaroroBka K NpPaKTHYECKUM 3aHATUSIM.

[Ipy mOAroTOBKE K NMPAKTHYECKUM 3aHATHUAM CTYACHT JIOJDKEH W3YYUTh TEOPETUYECKHUN
MaTepuai 1o TeMe 3aHiTUs (MCHOJIb30BATh KOHCHEKT JIEKIMM, U3YYUTh OCHOBHYIO JIMTEpPATYpy,
O3HAKOMUTbCS C IOMOTHUTEIBHOM JIUTEPaTypOl, P HEOOXOJUMOCTHU JAOMOIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HHUKAIOIIUX IPH OCBOSGHHHM TEOPETUYECKOTO MaTepuana, CTYIEHTY ClieAyeT oOpalarbes 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCyNbTalMio, HEOOXOJMMO XOPOIIO IMPOAYyMAaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Havasie npakTHYECKOr0 3aHATHS IIPENOAABATENb 3HAKOMUT CTYACHTOB C TEMOM, OIIAIIAET
IUIAaH TPOBEACHUS 3aHATHs, BBIIACT 3aJaHus. B TedeHHe OTBEICHHOIO BPEMEHM Ha BBIIIOJIHECHUE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoAaBaTellio 3a KOHCYJIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBITIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTY/ICHTOM.

Pe3ynbTaThl BHINOJHEHUS MPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B Oalljiax, B COOTBETCTBUHM C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

ILi1aHbI NPAKTHYECKHUX 3aHATHI
3AHATHE M 1. 3ana4uu JuHeiiHOro nporpammuposanus (3JIII)
3anaya Ne 1.1. CocraBbTe MaTEMaTUYECKUE MOJIENH CIEIYIOIIMX CUTYaLUH.

a. Hekuii Boo€M 3acensieTcsi Kak10M BeCHOM OKyHSIMU U KapacsiMu. CpeHss Macca
okyHs coctasisieT 0,8 kr, kapacst — 0,4 kr. IMeercs 1Ba BUa NUILHK, €KETHEBHBIN 3amac
KOTOPOM IoA/IepKUBaeTcs Uil neporo tuna Ha yposHe 500 kr, a Broporo — 900 kr. Oqun
OKYHb B cpeiHeM 3a JeHb moTpedisier 100 r mumm nepsoro tumna u 300 T MUIII BTOPOTO
THIIA, JUIsl Kapacsl COOTBETCTBYrOMHKE BenmnuuHbl cocTaBisaroT 200 u 100 r. Kak cienyer
3aCEeTUTh BOJIOEM, YTOOBI MAKCUMHU3HPOBATh CYMMapHYIO OroMaccy poio?

0. [Ipu mpon3BOACTBE yIOOPEHHI CMENIMBAIOT B PA3IMYHBIX COOTHOIIEHUSIX TPU
XUMHUYECKHX BEIIECTBA, a YA0OpEeHHs MpoJatoTcs B yrnakoBkax mo 10 kr. Tpu aTux Bemectsa
cTosT cooTBeTcTBeHHO 20, 15 1 5 pybieii 3a kuyutorpamm. B 5mr060# cMecH 10KHO
MPUCYTCTBOBATh HE MEHEE 2 KI' MEPBOT0 BEILIECTBA, & COJIEPKAHUE TPETHETO BEUIECTBA HE
JIOJDKHO TIPEBBINIATH KOJUYEeCTBA BTOporo. Kak ciemyer cocTaBUTh CMECh, YTOOBI CTOUMOCTh
YIIaKOBKHU y00peHus Obllla MUHUMAIILHOM.



B. CpenHuii THEBHOM palloH XUIHUKA cocTaBisieT 10 ex. numu A, 12 ex. numu B, 12 en.
nun C. DTi MOTPeOHOCTH yIOBIETBOPSIIOTCS IBYMS BUIaMH >KepTBHI. [1epBrIil BUa 1aét 5
en. nuuy Buzaa A, 2 ex. numu B u 1 en. mumm C. [{1s1 BTOporo Buj1a COOTBETCTBYIOLIUE
BEJIMYMHBI COCTABIAIOT 1, 2, 1 4 en. Ha momMKy >kepTBBI IIEPBOTO BUJIAa TPEOYETCS B CpeAHEM
3 en. sHepruu, a BToporo — 2 ef1. suepruu. [loenanre kakoro yucia xepTB 00eCrneyuT
XUITHUKY YIOBJIETBOPEHHE €T0 MOTPEOHOCTEH ¢ HAMMEHBIIIMMHU 3aTpaTaMHu SHEPTuu?

r. [Tuma ns cobak TOTOBUTCS U3 TOBSAMHBI, KOHUHBI M TIEYCHH. | KT TOBSIIUHBI cToUT 150
pyOneit u conepxut 0,2 kr 6enka u 0,5 kr yriaeBogos. Konuna crout 100 py0sieit 3a Kr u
conepxur 0,1 kr 6enka u 0,6 kr yrineBonoB. Hakonen, neuens crout 200 pyOuei 3a Kr u
coaepxut 0,4 xr ynreBooB u 0,3 kr 6enka. CocTaBUTh ONTUMATIBHBIN PallMOH JJII COOAKH,
MHUHHMAaJIbHBIE TOTPEOHOCTH KOTOPO B YIIIEBOJIAX COCTABIIAIOT 6 KT yrieBo1oB U 3,1 Kr
Oejka B MecsI1I.

3AHATHE Ne 2. Pewenue 3a0au cumMnieKkc-memooom

1. Haiitu MakcuManbHOE 1 MUHUMAJIbHOE 3HAYCHHE 11esIeBOM (PyHKIMU F rpu 3a1aHHON cucTtemMe
orpaHuueHuil rpadoaHaTUTHUECKUM METOJOM. YKa3aTh 3HAueHUs Xi, X2, ... (Xj = 0) mpu

KOTOPBIX JIOCTUTAIOTCS MAaKCHMAaJIbHOEC 1 MUHUMAIILHOE 3HAYCHHE.
a) F =X +3x,
Cucrema orpaHuyeHH:
X1 +4x, >4

X1 +X,£6

X2 <2.

0)F=Xx2—X1
Cucrema OrpaHU4EHHI:
2X1—Xotx3=4

X1 — 2X2 — X4 = 2

X1+ X2 +x5=5.

B) (1/3) F =4x1 + X3
Cucrema orpaHuyeHH:
X1 txp+tx3=4

31 —Xp—Xx4=0

2X2 — X1 > 0.

r) (1/3) F = 2X1 + 3X2
Cucrema orpaHU4YeHHI:
X,—2x1+320

X1 +Xp>2

2X2 — X1 > 0.

I[) F=x1+2X>
Cucrtema OrpaHUYCHHI:

X1—X2S1
X1*2X2S1
e)F=X17X2

Cucrema OFpaHH‘leHI/Iﬁl
1<x1+x,<2

2< X1 — 2X2 <3

1< 2X1 — X2 <2.

3AHATHE Ne 3. Mooenuposeanue 4uCIeHHOCMU RNORYIAUUU C HOMOUWbIO O0O0HO20

oughghepenyuanvnozo ypasnenusn
3amaua Ne 1. Uepes 6 yacoB mociie Hayaia OMbITa YUCICHHOCTh OAKTEpUil B MOMYISAIIUN
BO3pociia B 2 pa3a. Bo CKOJIBKO pa3 yBEIMUUTCS KOJIUUYECTBO OAKTEPHil uepes CyTKu?



3amaga Ne .2. B mauane skcnepuMenTa umenock 200 6aktepuii, a yepe3 12 u ux crano 600. Bo ckombko pas
YBEIMUYUTCS KOJIMIECTBO OAKTEpHi CITycTs 24 9 1Mocie Havasia SKCTIiepuMeHTa?

3anaua Ne 3. Yepes 3 4 rociie Hayasa OIbITa YUCIEHHOCTb BOAOPOCIEH B MOMYISALUN
BO3pociia B 125 pa3 1o cpaBHEHUIO ¢ HA4aJIbHOM. B Kakoli MOMEHT BPEMEHU UX YHCICHHOCTh
MpEBbIIIANa HAYAJIbHYIO B 25 pa3?

3anaya Ne 4. B nHauane skciepumenTa uMenoch 100 KIeTok OAHOKIETOYHONW BOAOPOCHH, a yepe3 2 4 ux craio 3600.
Bo ckoIBKO pa3 yBeTHUUTCS KOJIMYECTBO KICTOK CITYCTSI 3 4 MOCIIe Hayayia 3KCIepuMeHTa?

3amaua Ne 5. Yepes 5 yacoB mocsie Havasa OInbITa YUCICHHOCTh OaKTepuil B TOMYJISAIIUN
BO3pocia B 2 paza. Bo CKobKO pa3 yBemu4HuTCS KOIM4ecTBO Oaktepuii uepes3 20 u?

3amaua Ne 6. B Hauane sxcnepumenTa uMmenock 100 Gakrepuii, a yepe3 6 4 ux crano 500. Bo ckonbko pas
YBEIMYHUTCS KOJINYECTBO OakTepuii ciycts 24 4 nocie Hadana SKcnepuMeHTa?

3anaua Ne 7. Yepes 2 4 riociie Hayasa OIbITa YUCIEHHOCTb BOAOPOCIEH B MOMYISALUN
BO3pocia B 16 pa3 o CpaBHEHHIO ¢ HAYaJIbHOU. B CKOJIBKO pa3 BBIpacTeT WX YUCIEHHOCTh
yepes 3 u?

3AHATHE Ne 4. Moodenb xuwinuk yxcepmea.

[Moctpoiite ¢ moMomIb0 Tporpammbl EXcel rpaduku YHCIEHHOCTH JKEPTB M XHIIHUKOB B MOJCIH «XHUIIHUK —
JKepTBay:

dx

— =X -

dt ax — pxy
dy

= —xy—A

at XY — Ay

a)mpu oo = 20, 3 =0,3,y=0,2, A = 10 , HAYaTLHOM KOJHYECTBE KEPTB Xg = 40 U HAYATILHOM KOJHUYCCTBE XUIIHUKOB
yo= 50, mar unrerpuposanus h = 0,001, pezynbrar cpaBaute ¢ rpaduxom mpu h = 0,002.

6) nipu o = 20, B = 0,3, y = 0,2, A = 30 , HAUANLHOM KOJHYECTBE *ePTB Xg = 300 W HAYATBLHOM KOJHYCCTBE
XUIIHUKOB yg = 100, mar wuaterpupoBanus h = 0,001. KakoBa YHCICHHOCTH KEPTB HAa BTOPOM IIHKE HX
yrcineHHocTH? KakoBa YHCIEHHOCTh XMIIHUKOB B TOT K€ MOMEHT BpeMeHn? KakoBa YHCICHHOCTh XWIIHUKOB Ha
BTOpOM X nuke? Pe3ynbraT cpaBHute ¢ rpaduxom npu h = 0,003.

B) mpu oo = 40, B =2,y =2, A = 100 , Ha4aJIbHOM KOJIMYECTBE KepTB Xo = 100 1 HaYaIbHOM KOJIMYECTBE XUIHUKOB
yo = 50, mar wunarerpupoBanus h = 0,001. KakoBa YHCIEHHOCTh KEPTB M XHIIHAKOB HAa BTOPBIX MUKAX HX
YUCIEHHOCTH?

r)mpu o = 20, B =1, y =1, A = 100 , HagaTPHOM KOJHYECTBE KePTB Xg = 100 ¥ HaYaTHPHOM KOJIUYECTBE XUIITHUKOB
yo= 50, mar unrerpuposanus h = 0,001.

JI) CPaBHHUTE PE3yJIbTAThl BBIYMCICHUH TIPH JBYKPATHOM YMEHbBIICHUH BCEX MapaMeTPOB 3a/1a4H (B) MO OTJEIbHOCTH
(HanpumMep, mpoBecTH pacdeTsl Mpu o = 20 ¥ CPaBHUTH UX C pe3yiabTaTaMu Npu o = 40, ocTanbHbIE ITapaMeTpbl
OCTaBUThH 0€3 U3MEHEHHI), clienaiiTe BEIBOABIL.

3AHATHE Ne 5. Mooenb HepeHozo umnynvca

3amaua Ne 1. Beraucnure paBHOBECHBIN MOTSHITUA 11 MOHOB KaJIHsl, €CJIM KOHIICHTPAIUs
MOHOB Kallusl BO BHYTPEHHEM pacTBope paBHa 120 MMOIIB/I, a ¢ HApY>KHON CTOPOHBI
MeMOpaHsbI cocTaisieT a) 20 mmoutb/i, 6) 40 mmone/i1, B) 120 mmons/n. Temnepartypa 30 °C.

3anaga Ne 2. Beruncnute paBHOBECHBIHN MOTEHIMAI AJI1 MOHOB HAaTPHUs, €CIIM KOHLEHTPaLUs
MOHOB HaTpUs BO BHYTPEHHEM pacTBope paBHa 18 MMOIIb, a ¢ HapyKHON CTOPOHBI MEMOpaHbI
cocrasiisieT a) 114 mmons/n, 0) 57 mmons, B) 36 mmoine. Temnepatypa 36 °C.

3agaya Ne 3. YcCTaHOBJIEHO, YTO B Hapy»XHOM pacTBope, cojepikaiieM 40 MMOJB/I Kajius, KaJdueBBIH
paBHOBecHbI noTeHnuan cocrasun 40 MB. Onpenennurte npuMepHYI0 KOHIEHTPALUIO HOHOB KajKsl BO BHYTPEHHEM
pacTBope, eciI U3MEPEHUs IPOBOAMINCH IIpu TemnepaType 27° C.

3amaua Ne 4. Ha CKOIBKO M3MEHHWTCS HATPHUEBBIM PAaBHOBECHBIH IOTEHIHAJ IPH 3aMEHE pacTBOpa,
OMBIBAIOIIETO KJIIETKY M conepskamero 114 mMMons/m HaTpus, Ha pacTBOp, COJEpX AU 57 MMOJB/T HATPUS TpHU
temneparype 17 °C ?
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Hanpasnenne noarorosku: 44.04.01 Ieparoruveckoe obpasoBanue
Ipoduan: Hayuno-mMeroandeckoe oGeciieyeHne HA4aIbHOTo 00pa3oBaHHs
PaGouasi nporpaMmMa MaTeMaTHYeCKII¢ MeTOIbl ONTHMAJILHOIO BHIOOpa
CTpATErHii 1 AHAJIH30B PHCKOB

Cocrasutenn: H.B. Fnyxosa — Yabsinonex: YalIly, 2023,

[Iporpamma cocTaBlieHa ¢ yueroM (ellepalbHOr0 rocyAapcTBEHHOTO
00pa3oBaTeibHOTO  CTaHmapTa BbICHICro  00pa3soBaHHs [0  HalpaBlIeHHIO
IIOATOTOBKH 44.04.01 Tlemaroruuecrkoe oOpa3oBaHHe, MPOQHIL IOATOTOBKH
«Hay4no-MeToMueckoe obecreycHue 1111 1LHOT0 00pa3oBaHusm», yTBEPKAEHHOTO
MunucrepeTBoM 06pa3oBaHus M Hayku |'oceniickoit @enepanuy, 4 B COOTBETCTBHU
¢ y4eOHBIM ILJIAaHOM.

—

CocraButenn o] — H.I*. I'nyxosa (IIOANKCEH)
o

PaGouas mporpamma yd4eGHOM Juciin. 11 (MpakTHKH) ofxoOpeHa Ha 3acelaHuy
kadespsl Beicieil MaTemMatiky "23" mas 2023r., mpotokon Ne 10
3aBemyromuii kadenpoi

Y W.B. Crousiposa 98,0k 2%

aunasn nodnuce pacuugbp o wa nodnucu dama
Pabougas npor‘péi\ma yueGroif jnevmnel  (IPaKTHKHM) — COTTIacOBaHa  C
OubIHOTEKOH
CotpyaHuk OudnHoTer 7

f//é/ﬂ}fz// 10.B. Mnapcakosa 2 Z, g

Juwunas noonuce pucuudy 1 nodnuei dama
IIporpamMma paccMOTpeHa U ojl06peHa 1 “"ce/laHHH y4eHOro coBeTa dakyisrera
MeJaroruku M rncuxosoruu "23" mas 20 ., npotoxon Ne 6
Ipencenarens y4eHOTO a (hakyJpTC A [1eJaroTHKH H ICHXOJIOTHH

%’r B.A. Voxun 23 05 93

AULHAA ROORUCD pacuiud), noonucu dama
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