MHUHOBPHAVKU POCCUM
OI'bOY BO «bAIIKUPCKUU I'OCY JAPCTBEHHbBIM YHUBEPCUTET»

OU3NKO-TEXHUYECKUIM HHCTUTYT

YTBepxaeHO: CoryiacoBaHoO:
Ha 3acelaHuH Kadepbl TeOpeTHIEeCKOi HU3NKH fﬁé
nporokox Ne 5 or «d» mapr 2020 . Ipencenarens YMK ¢usuko -~ =

f\ B TEXHUYECKOTO UHCTUTYT (bamamanos M.X.)

3aB. kadenpoii (Baxuros P.M)

PABOYASA MPOTPAMMA JUCHUITIJIMHBI (MO Y JIS)
OCHOBEI YHCIEHHBIX METOJOB

(Haumenoganue OUCYUNTUHbL)

BapI/IaTI/IBHaSI 4acThb

(Lukn oucyunaunvl u e2o uacms (6azo6as, sapuamueHas, OUCYUNIUHA NO 8b160PY))

nporpamma ¢akajaaBpuarTa

Hanpasnenne noAroTOBKYU (CHEIHANIBEHOCTD)
03.03.02 duszuka
(VKaszvisaemcs K00 U HAUMEHOBAHUE HANPAGIEeHUsI NOO2OMOBKU (CReYUarbHOC))

HamnpaBneHHOCTB (TIpo(hMITb) TOATOTOBKU
Du3HKa KOHACHCUPOBAHHOTO COCTOSIHUS BEIIECTBA
(VKazvleaemcesi HAUMEHOBAHUE HANPAGIEHHOCMU (NPOhUisl) NOO2OMOBKL)

Ksamuduxamms
OaxanaBp
(VKaszvieaemcs Keanugpukayus)

Pa3paboTunk (cOCTaBUTEIb)
K.(h.-M.H., foneHT 3akupbsiHoB O.K

(HOMXHOCTH, yUCHAS CTEIICHb, YICHOE 3BAHHUE) / 3axupbsos ®.K

(noamuck, @amunus 1.0.)

st mpuema: 2020 r.

Vipa 2020 T.



CocraButens / cocraBurenu: 3akupbsiHoB O©.K

Pabodass mporpamMma AHMCHMIUDIMHBI PAacCMOTpeHa M oOmoOpeHa Ha 3aceJaHuu KadeIpsl

Teopernyeckoil pusuku  mporokon Ne 5 or 04.03.2020 r.

3apenyrouuii kadeapoi Brozgm s / Baxutos P.M



Cnucok J0KYMEeHTOB M MaTepHaJIOB

1. Ilepeyenp NIaHUPYEMBIX pE3YJIbTATOB OOYUYEHUS! IO IUCLUIIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3yIIbTaTaMU OCBOCHHUS 00pa30BaTENbHOI IPOrPaMMBbI

2. llens 1 MeCTO AUCLMITIMHEI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBI

3. Conepxanue pabouelt mporpamMMel (00BEM IUCHHMIUIMHBI, THNBI W BUABI yYEOHBIX
3aHATHI, yueOHO-METOIHYECKOe 00ECIIeUeHNE CAMOCTOSTENBHON PaboThl 00yJaIOIINXCST)

4. ®oHJ OLIEHOUHBIX CPEJACTB 10 AUCLUIIINHE
4.1. IlepeueHb KOMIIETCHIIMH C YKa3aHHEM OSTaloB HX (OPMHPOBAHUS B IIpOIecce
ocBOeHMs1 00Opa3oBaTeNbHOH mporpaMmbl. OIHCaHHE TOKa3aTenedl M KpPUTEpHUEB
OLICHUBAHNS KOMIETCHIMH Ha Pas3iMYHBIX dTarnax UX (POPMHPOBAHUS, ONMHCAHHUE KAl
OIICHUBAHUS
4.2. TunoBble KOHTPOJIFHEIE 3aJJAHUS WM WHBIE MaTepHalIbl, HEOOXOINMBIE ISl OLCHKU
3HAHUH, YMEHHUH, HAaBBIKOB M OMNbITa JESITEIBHOCTH, XapaKTEPU3YIOUIMX 3Tallbl
(hopMHpOBaHHS KOMIICTEHIMH B IIPOIECCEe OCBOEHHS O0Opa30BaTENBHON IIPOTrPaMMBL
Meroaudeckre MaTepuaibl, ONpeAeNIoIie MPpoLeIypsl OLlCHUBAHNS 3HAHUH, yMEHUH,
HaBBIKOB M ONBITA JAEATENBHOCTH, XapaKTepH3YIOMIMX dTamsl  (OPMHUPOBAHUS
KOMIICTEHITHI

5. YueOHO-MeTOAMYECKOE U MH)OPMAIMOHHOE 0OECTIeYeHNE TUCIUTIIHBI
5.1. IlepedeHb OCHOBHOM M JOIIOJHHUTEIBHON y4eOHOH JINTEpATypHl, HEOOXOIUMON st
OCBOCHMSI TUCIUILINHBI
5.2. TlepeueHpb pecypcoB HHPOPMAIIOHHO-TEIICKOMMYHHKAIIMOHHON ceT «MHTepHEeT» U
MPOrpaMMHOT0 0OeceueH s, HEOOXOAUMBIX Il OCBOCHUSI UCIUTITHHBI

6. MarepranbHO-TeXHHYecKass 6a3a, HEOOXOMUMas IS OCYHIECTBICHUS 00pa30BaTEIbHOTO

nponecca 1no JuCHuIlInHe



1. IlepeyeHb INIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs 10 JUCLHHMILIMHE, COOTHECEHHBIX €
ILIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHs 00pa30BaTEJbHON NPOrPaMMbI

B pesynbpTare ocBoeHHs 00pa30BaTENbHON MPOrpaMMBbl 00YUAIOIIUICS JOMKEH OBIAACTh
CIIEYIOIIUMH Pe3yJIbTaTaMU 00y4IeHHS 1O UCIIUILINHE

Pesynbrarer 00ydeHust

dopmupyemas KoMIeTeHuus (¢
yKa3aHHEM Kojia)

IIpumeuanue

3HaHus OCHOBHBIE METOIBI
YHCIEHHOTO peleHust
HEJIMHEHHBIX anreOpandecKnx
u TPaHCIEHEHTHBIX
YpaBHCHUH, CUCTEM
JUHEHHBIX  anreOpandecKux
ypaBHEHHUH, BBIYHUCIICHUS
OIIPEJCNICHHBIX UHTErpalioB,
peIIeHHS OOBIKHOBEHHBIX

i pepeHITHaTEHBIX
YpaBHEHHH W HUX CHCTEM;
obnmactu MIPUMEHEHUS
KOHKPETHBIX YHCIICHHBIX
METOJIOB B (DU3HKE;

OIIK-2 — crtiocoOHOCTBIO
HCIOJIb30BATh B
npodeccrHoHaIbHOM
JIEATENLHOCTH 0a30BbIe 3HAHMS
(dyHIaMeHTaIBHBIX Pa3esioB
MaTeMaTHKH, CO3J1aBaTh
MaTeMaTHYECKHE MOJIEITH
THIIOBBIX MPO(ECCHOHATBHBIX
3a[a4 U HHTePIPETUPOBATH
l'IOJ'[yquHl)Ie pesyanaTbl C
Y4EeTOM TPAHHMI] TPUMEHUMOCTH
MoJeae

CHCTEMY EIWHHI[ H3MEpEeHUH
(u3MYEeCKNX BEJIMYHH U KX
pa3MepHOCTH; 3aKOHBI OOIIei
U TEOPETHYECKOH (HDU3UKH;

OIIK-3 — crtocoOHOCTBIO
HCII0JIB30BaTh Oa30BBIE
TEOPETHYECKHE 3HAHUS
(dyHIaMeHTaIbHBIX Pa3eioB
obuieii 1 TeopeTHIecKoil HU3UKH
JUISL peleHust POdeCCHOHaTBHBIX
3a7a4

0a30BBIi MaTeMaTUYeCKUIl
amnmapar, HCHOJNb3YeMbIH Uis
(dhopmanu3anuu  MPUKIATHBIX
3a/1a4 (pU3HKH;

METOAbl U TPHEMBI DPEIICHUS
TIPHUKIIATHBIX 3amaq o
pacuety OCHOBHBIX
mapaMeTpoB TeJ;

TIK-1 — ctocoOHOCTRIO
HCIIOJIb30BATh
CMeNHATN3UPOBAHHBIC 3HAHUS B
obnacTu (U3UKHU [T OCBOSHUS
npoGUITBHBIX QUIHISCKUX
JUACIUATIINH

OCHOBHI (PH3UKH
KOH/IEHCHPOBAaHHOTO
BEII[ECTBA; COBPEMEHHBIC
METO/Ibl U3MEPEHUN U
npubOpHYIO 06a3y; HCTOPHUIO
Pa3BUTHS, OCHOBHbIC
JOCTHKEHUSI, COBPEMCHHbIE
TEHJCHIINU U COBPEMEHHYIO
9KCIEPHUMEHTAJIBHYIO 0a3y;

TIK-2 — cnocoGHOCThIO
NPOBOJHUTH HayYHbIE
HCCIIeIOBaHMS B N30paHHOM
0071aCTH SKCIIEPUMEHTAIIBHBIX U
(nm) TeOpeTHIECKUX
(hU3HYeCKUX MCCIeJOBaHUN C
MTOMOILIbIO COBPEMEHHON
npuOopHO# 6a3bl (B TOM 4HCIIe
CITOYKHOTO (PH3HYECKOTO
00opyIoBaHus) U
HUH(POPMAIIMOHHBIX TEXHOJIOTHI €
Y4ETOM OTE€4ECTBEHHOT'O U
3apy0eIKHOTO OIbITA

OCHOBBI TCOpUH,

ITK-3 — rOTOBHOCTBIO IPUMEHSTh




OKCHECPHUMECHTAJIBHBIE OCHOBBI

Ha MPaKTHKE MPOheCCHOHATBHBIC

" TeXHUKY  TIPOBEACHHUS | 3HAHUS TEOPUU U METOJIOB
COBPEMEHHOTO HAYYHOTO | (PU3UYECKHUX HCCIICIOBAHUN
JKCIIEPUMEHTA B 93THX

obacrsx;

OCHOBHBIC snementsl | [TK-5 — criocobHOoCTREIO
HauboJee pacipOCTPAHEHHBIX | TIONB30BATHCS COBPEMEHHBIMHU
YHHUBEPCATBHBIX U | MeToaMu 00paboOTKH, aHATH3a U
CHel1aIn3UPOBAHHBIX CHHTE3a (PH3HUYCCKOM

rpadUyecKux IPOrpaMMHBIX
CpPEZCTB;

nHpOpMaIK B U30paHHOMI
obsacT HU3NIECKUX
HCCIIeJOBaHUMN

VYMmenus

MIPaBUIBHO CHOPMYIUPOBATEH
MaTeMaTHYECKYyI0 MOCTaHOBKY

3a/1a4u; 3¢ GeKTHBHO
HCIIOJIB30BATh B
MIPaKTHYECKHUX pacuerax
MaTeMaTHYeCcKoe

obecrieyeHue; COCTaBIISATh
AJIrOPUTMBI U3yJaeMbIX
METOJIOB; MIPOBOIHUTH
MIPOMEXKYTOUHYIO u

CTaTUCTUYECKYI0  00paboTKy
9KCIIEPUMEHTAIBHBIX JJAHHBIX;

OIIK-2 — crtocoOHOCTBIO
HCIIOJIb30BATh B
poheCCHOHANTBHOMN
JIEATENLHOCTH 0a30BbIe 3HAHUS
(dyHIaMEHTaNbHBIX pa3aeaoB
MaTEMaTHKH, CO31aBaTh
MaTeMaTHYECKUE MOJIETH
THITOBBIX MPO(ECCHOHATBHBIX
3a]a4 U HHTEPIPETUPOBATh
MOTy9IeHHbIE Pe3yIIbTATHI C
Y4EeTOM TPaHHI] TPUMEHUMOCTH
MoOJeIeH

BBIJICITHTD KOHKPETHOE
(usnveckoe copepkaHme B
HPHUKIAIHBIX 3azauax
Oymymieil  JeATENBHOCTH U
(hopmynmupoBarsb Takue
3aauu; HCIIOJTb30BATh
METOJIBI HCCIIeIOBaHNH

(U3MYECKHUX MPOLIECCOB;

OI1K-3 — ¢crtocoOHOCTBIO
HCITI0JIB30BaTh Oa30BBIE
TEOPETHYECKHE 3HAHHS
(dyHIaMeHTaIbHBIX Pa3leioB
o01eit u TeopeTHdecKor GPUIUKH
IUTSL PEIIeHUs PO eCCHOHATBHBIX
3a1a9

MPUMEHSTh MaTeMaTHUECKHE
MeroApl B (opMaiH3aLin
peIIeHUsT MPUKIATHBIX 3a1ad
¢busnku; paborath c
COBPEMEHHOM HAy4YHOH
arnmnapaTypou;

IIK-1 — cnocobHOCTBIO
UCITOJIb30BATh
ClIeMaTN3UPOBAHHbBIE 3HAHUS B
obnacty GU3MKH [IsT OCBOCHHS
PO UITBHBIX (PU3NIECKUX
JCIUTUTAH

OCYLIECTBJIATh  MOATOTOBKY
mpuOOpOB U MPOBEACHUS
HU3MepeHuil;  obpabaThIBaTh
MIOTy4ECHHEIE
9KCIEPUMEHTAIIbHbIC JIAHHBIC;
TIPOBOJIUTH HEO0OXOUMBIE
MaTeMaTHYeCKHe
npeoOpa3oBaHUs  MacCHBOB
JaHHBIX; JeNaTh OIEHKU II0
TIOPSIIKY BEJTMYHHBI;

TIK-2 — criocobHOCTBIO
MPOBOJUTH HAYIHbIE
HCCIIeI0BaHMs B N30paHHON
00J1aCTH SKCHEPHMEHTAIBHBIX U
(17IM) TEOpETHYECKUX
(hU3MYECKUX HCCIIEOBAHUM C
MTOMOILbIO COBPEMEHHON
npubopHoi 6a3sl (B TOM 4nciIe
CIIO)KHOTO (PU3UIECKOTr0
000pyIOBaHUs) U
UH(OPMaIMOHHBIX TEXHOJIIOTHH C
Y4ETOM OTE€YEeCTBEHHOIO U
3apyOeKHOTO OIBITa

HCITI0JIH30BATh 3aKOHBI

T1K-3 — TOTOBHOCTBIO IPUMEHSTH




¢busnku npu petieHun
poQeCCHOHANBHBIX 3a71ay;

Ha MpaKTHKe MpodeCCHOHATbHbBIC
3HAHMS TEOPUH U METOJIOB
(hU3HYECKHUX HCCIIeIOBAaHUN

KBaJU(QHUIUPOBAHHO BHIOPATH
rpaduueckuit maker B
COOTBETCTBUE C pelIacMon
3azadeit Ha OCHOBaHHUU
MOHUMAaHUs u aHanM3a
¢usmueckodl  WHpOpManUH,
coJieprKauieiics B Hell,

TIK-5 — cnoco6HOCTRIO
MOJIb30BaThCsl COBPEMEHHBIMU
MeTO/IaMU 00pa0OTKH, aHaIH3a U
CHHTE3a (PH3MUYECKOM
nHpopmarmy B u30paHHON
obsacT (PU3NIECKIX
HCCIICIOBAaHUM

Bnanenus
(HaBbIKH /
OIIBIT
JIESATEILHOCTH)

METOJaMHU YHUCJICHHOI'O
pe€uI€Hrud  3a1ad4; YME€HUEM
pCain30BLIBATH AJITOPUTMbL
YHUCJICHHBIX METOOOB.

OIIK-2 — cnocoGHOCTHIO
HCIOJIb30BATh B

Mpod eCCUOHATBHOM
JeATeIbHOCTH 0a30BbIC 3HAHUS
(yHIaMEHTaJIbHBIX Pa3]eNoB
MaTeMaTHKH, CO3[aBaTh
MaTeMaTHIeCKHE MOICIIH
THIOBBIX MPOPECCHOHATBHBIX
3a]a4 U HHTEPIPETUPOBATH
l'IOJ'[yquHl)Ie pesyanaTbl C
YYETOM TPpaHUIl TPUMEHUMOCTH
mozenein

CHCTEMHBIM HAay4YHBIM
aHaJIM30M NpodieM
Pa3IMYHOTO YPOBHS
CII0KHOCTH, METOIOJIOTHEH
HCCIIeI0BaHMsI B 001acTH
bu3nky.

OIIK-3 — c1tocoOHOCTBIO
HCITI0JIB30BaTh Oa30BbIC
TEOPETHYECKHE 3HAHUS
(dyHIaMeHTaNbHBIX Pa3aeaoB
obuieii 1 TeopeTHIecKoil GU3UKH
UTSL peleHust POdeCCHOHATBHBIX
3a7a4

(dbopmanuzanuu  TPUKIATHON

3a/1a4u ¢busuky;
(yHIaMeHTaJIbHEIMU

MOHATUSAMH,  3aKOHAMH |
TEOpUsIMU COBPEMEHHOM
(U3NKH  KOHAEHCHPOBAHHOTO
COCTOSIHHS, a TaKxKe
MeToaMH TEH30pHOTO
O CaHHS (bI3uIecKux

CBOMCTB BEIIIECTB.

TIK-1 — ciocobHOCTBIO
WCIOJIb30BATh
CIECMANTN3UPOBAHHBIC 3HAHUS B
obnacty GU3MKH [IsT OCBOCHHS
PO UITBHBIX (PU3NIECKUX
JUACIUTUTAH

paboTel  C  COBPEMEHHBIM
9KCHEPUMEHTAIBHBIM
000pyIOBaHUEM;
KOMITBIOTEPHOTO  YIIPaBIICHUS
COBPEMCHHBIMH
9KCIEePUMEHTaIbHBIMU
YCTaHOBKaMHM c
HCIIOJIB30BAHHEM
CIIEUAIBHOrO MTPOrPaMMHOTO
obecrieyeH s; KOMIBIOTEPHOM
00paboTKH MIOTYYESHHBIX
9KCHEPUMEHTAJIBHBIX JAHHBIX;

TIK-2 — cnocoGHOCThIO
HPOBOJHUTH HAyYHbIC
HCCIIeIOBaHMS B N30paHHOM
0071aCTH SKCIEPUMEHTAIIBHBIX U
(nm) TeOpeTHIECKUX
(hU3HYeCKUX MCCIIeJOBaHUN C
MTOMOILIbIO COBPEMEHHON
npuOopHO 6a3bl (B TOM 4HCIIe
CITOXKHOTO (pH3HYECKOTO
00opyIoBaHus) U
HH(OPMAI[HOHHBIX TEXHOJIOTHI €
Y4ETOM OTE€4ECTBEHHOTO U
3apy0eIKHOTO OIbITA




MeToaMH ¢usnyeckoro | I[TK-3 — rOTOBHOCTBIO IPUMEHSTH
HCCIIEIOBAHUS BCIL[ECTB; | HA NPAKTHKE IPOodeccuoHaIbHbIE
HEKOTOPBIMH OCHOBHBIMH | 3HaHUS TEOPHH U METO/IOB
MeToIaMHU n3ydeHus | GU3NIeCKuX HCcie0BaHuit
CTPYKTYPBHI Tel,

HaBBIKaMU paboTEI B | [IK-5 — cnoco6HOCTBIO
HECKOJBKHAX YHHBEPCAIBHBIX | IIOTH30BATHCS COBPEMEHHBIMHU

u CIIEMANTN3UPOBAHHBIX | METOJIAMU 00pabOTKH, aHAIN3a U
rpaguYecKux  CHCTeMax | | CHHTe3a (PU3MIecKoit

TaKeTax, MIPUMEHSAA Ha | nHpOpMaIK B U30paHHOMI
NpakTHKe MeToAbl 00paboTKH | obmacTy GU3NUECKUX

u aHaJlu3a | UCCIEJOBAaHUMN
JKCIIEPUMEHTAIbHON u

TEOPETHYECKOH  (pH3NIECcKOH

HHpOpMAIIH pu ee

rpapuuecKoM

TIpEeACTaBJICHUH;




2. Ilean m MecTO TUCHUTLIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucrmuimaa «YncneHHble METOBI» OTHOCHTCS K BAPHATUBHOM 4acTH.

JluciuiuinHa u3ydaeTcss Ha 3 Kypce BO 2 ceMecTpe.

Llenn u3ydeHus: AUCHMILIMHBL c(HOPMHUPOBATh y CTYACHTOB CHCTEMHOE IPEJICTABICHUE O 6a30BbIX
METoJax YHWCIEHHOro aHanu3a. B mporecce M3ydeHWs] Kypca CTYASHTBI yCBAaMBAIOT TEOPETUYCCKHE
CBEJICHUS O METO/aX PEIIeHNs 3a7a4 JUHEHHOW anreOphl, OMHOMEPHOH W MHOTOMEPHOW MHHUMH3AINH
pELICHNs CUCTeM HEeNWHEHHBIX ypaBHEHWH, NpuOamkeHus (QYHKIMHA W BBIYMCICHUS HHTErPAJIOB W
MIOJTYYaroT NPAKTUYCCKUE HABBIKM MPUMEHEHUS STUX METOJIOB.

Jlis ocBOEHMS JUCHUILUIMHBI HEOOXOAUMBI KOMIETCHIHH, C(OPMHUPOBAHHBIE B PaMKaX H3y4eHHs
CIIeTyIOINX TUCIUILINH:

anrebpa, HHPOpPMaATHKA, MATEMATHIECKUN aHaIH3 U TU(QPepeHInaTbHbIC ypaBHEHHSL.

3. Conep:xanue paGoueii mporpaMmsl (06beM JUCHUIIHHBI, THIILI H BUIbI Y4eOHBIX 3aHATHI,
y4yeOHO-MeToaHYecKoe ofecreyeHue CaMOoCTOATeNbHOI padoThl 00y4yaroMXcs)

Coneprkanne pabodeid mporpamMMsl IpescrasieHo B [Ipunoxennn Ne 1.



4. ®oHJ OLEHOYHBIX CpeACTB 110 TUCHHUIINHE

4.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHeM 3TanoB UX (popMUpOBaHUSA B MpoLecce 0OCBOeHUsI 00pa3oBaTebHOIl MporpaMMel. Onucanue
noka3zarteJieil 1 KpUTepHeB OLlEHUBAHNUS KOMIIeTEHIN HA Pa3JIMYHBIX 3TaNax uX (JOPMUPOBAHNSA, ONMCAHNE IKAJI OLlEHMBAHUSA

Kon u popmynmposka komnerennun OITK-2 — ciocoOHOCTRIO UCTIONB30BaTh B MPOECCHOHATBHON ACATEABHOCTH 0a30BbIC 3HAHUS

d)VHI[aMeHTa.HI)HI)IX pasacjoB MaTEMAaTUKH, CO31aBaTh MATEMATUYCCKUC MOACIH TUTTIOBBIX HDOd)eCCI/IOHaJ'H)HI)IX 3aJa4 U HHTCPHOPCTUPOBATH

IIOJTYYICHHBIC PE3VIAbTATHI C YIETOM I'PAaHMI] IPUMEHUMOCTH MOJIEIICH

Oran [TnanupyemMble pe3yabpTaThl Kpurepun onieHHBaHUs pe3ynbTaTOB 00yYeHUS
(ypoBeHb) o0yueHus
OCBOEHHS (moKasaTesnu JOCTUKEHHS 2 («He 3
KOMITETEHITHH 33J[AHHOTO YPOBHS OCBOCHHS ynosyeTBopHTen | («Y IOBIETBOPUTET 4 («Xopo11oy) 5 («OTnu4HO»)
KOMITETEHITHH) BHOY) BHOY)

IepBblii 5Tan | 3HaTH OCHOBHBIE Mmerons! | 3HaHus, ymenus | Ciabo Hocratouno  momnno | CBoOOgHO

(ypoBeHb) YHUCIICHHOTO peueHust | U BianeHus He | chOPMUPOBAHBI 3HaeT OCHOBHBIE | OpHEHTHPYETCS B
HEJMHEHHBIX anreOpandeckux | | chOPMHUpPOBAHBI. | OOIIME, HO  HE | METOABl YHCIEHHOTO | OCHOBHBIX MeTozax
TPAaHCUEHJICHTHBIX  YpaBHEHHH, CTPYKTYPHPOBaHH | peLICHUs YHUCIIEHHOTO  pEeILIeHUs
CHCTEM JMHEHHBIX 135S 3HaHMS. | HETMHEHHBIX HETTMHEIHBIX
anreOpandecKux YpaBHEHHH, YactraHO anreOpandecKux U | anreOpandecKux u
BBIYHCIICHUS OIIPEACIEHHBIX c(hOopMUpPOBAHBI TPaHCLECHACHTHBIX TPaHCLIEHACHTHBIX
MHTETPaJoB, pemeHuns yYMEHHUs YpaBHEHHH H T.1I. YpaBHEHHH, cucTeM
OOBIKHOBEHHBIX chopMyTHpOBaTH CdopMupoBaHbI, HO C | JIMHEHHBIX
mddepeHInaNbHBIX  ypaBHEHUH MaTEeMaTH4eCKyl0 | OTIEIbHBIMHU anreOpanyecKux
" ux cucTeM; obnactn MOCTAHOBKY 3aJlauyl | Mpo0OellaMu 3HaHHS O | ypaBHEHHU U T.J. YMeer
MPUMEHEHHS KOHKPETHBIX u T.A. | 00MacTH TPUMEHEHUs | MPaBWIBHO
YHCIICHHBIX METOJIOB B (DH3HKE; Henocrarouno KOHKPETHBIX chopMyITHPOBATH

Bropoii atan | Ymers: MpaBUILHO BIAJICET METOJAMH | YHCIECHHBIX METOAOB B | MATEMaTHIECKYIO

(ypoBeHb) chOpMyITHPOBATH YHCJIEHHOTO ¢dusuke. X0opolIo | MOCTaHOBKY 3aaum;
MaTEMaTH4ECKYIO MOCTaHOBKY pemieHust  3az1ad; | cOpMHPOBAHbI 3¢ dexTuBHO
3a1a4m; 3¢ peKTUBHO YMEHUEM YMEHHS UCIIONIb30BaTh B
UCIIONIb30BAaTh B  INPAKTHYECKHX pean30BBIBATh chopMyITHpOBaTh MPaKTHYECKUX pacderax




pacuerax MaTeMaTHIECKOe
obecIieueHue; COCTaBJIATh
AJITOPUTMBI U3Yy4Ya€MbIX MCTOIOB,
NPOBOJMTE IPOMEXKYTOYHYIO H
CTaTUCTHYECKYIO 00paboTky
9KCIIEPUMEHTAJIbHBIX JIAHHBIX;

Tpetuii aTan
(ypoBeHb)

Brnagers: MeTomaMu YHCIEHHOI'O
pelieHus 3aj1ad; YMEHHEM
peann30BHIBATh AJITOPUTMBI
YHCIICHHBIX METOLOB;

aJITOPUTMBI
YHUCIIEHHBIX
METOJIOB.

MaTeMaTU4YCCKYIO
ITOCTAHOBKY 3aJaddl 1
T.1. XOpOIlIO BIIaJEET
METOZaMH
YUCIIEHHOTO pPEeUICHUs
3a1ay;
peanu30BbIBATH
AJITOPUTMBI
YUCJIEHHBIX METOJIOB.

YMEHHEM

MaTEMaTHYECKOE
obecneuenue. CriocobeH
COCTaBJIATH aJ'IFOpI/ITMbI
M3y4aeMbIX METOIOB U
MIPOBOJTUTH
MPOMEXYTOUHYIO "
CTaTHCTHYCCKYIO
00paboTKy
AKCICPUMCHTATBHBIX
JIaHHBIX. CBob6oH0
BJIaJIEET MeTOoHaMHU
YUCIIEHHOTO peneHust
3a1a4; yMEHHEM
pean30BhIBATh
AJTOPUTMBI  YUCICHHBIX
METOJIOB.

Kon u popmynmposka komnerennun _OITK-3 — criocoOHOCTBIO HCHOJIB30BATh 0a30BEIE TEOPETUUCCKHE 3HAHUS

paszenoB o0IIel 1 TeopeTHUecKOor (hU3HUKK JUTS pelieHns TpodheCCUHOHATBHBIX 3a1aY

AMCHTAJIbHBIX

Otan [TnarupyemMsble pe3yabTaThl Kpurepun ouileHMBaHNs pe3ynbTaTOB 00yUECHUS
(ypoBeHb) o0yueHus 2 («He 3
OCBOCHHMS (TIoxazaTenu JOCTHKEHUS
YAOBIETBOPUTENHHO | («Y IOBIETBOPHUTEIH 4 («Xoporo») 5 («OTnnaHOY)
KOMIICTEHIINN 3aJaHHOTO YPOBHS OCBOCHUS
KOMIICTCHITHH) ») HO»)
IlepBbrit aTan | 3HaTH: CUCTEMY enunull | 3HaHusA, yMmeHus u | OO0ydaeMbli CnocobHOCTh OOy4aemblit
(ypoBeHb) n3MepeHnil PU3NYECKUX BENUYUH | BIAJCHUS HE | IEMOHCTPHPYET o0ydatorierocs JEMOHCTPHPYET
U HUX Pa3sMEpPHOCTH; 3aKOHBI | C()OPMUPOBAHBI. CaMOCTOSITETIBHOCTh | TIPOAEMOHCTPUPOBAT | CIOCOOHOCTH K
o01Iel ¥ TeOPETUIECKON (PHI3HKL, B MIPUMEHEHHUHU | b CaMOCTOATEIBHOE | MOJIHOM




Bropoii 3tan
(ypoBeHb)

VYMern: BBIJACIIUTE KOHKPETHOEC
¢m3mgeckoe  comepiKaHHE B
NPUKIAJHBIX 3aJadax Oymymieit
JESITeTbHOCTH M (OPMYITHPOBATH
TakWe 3a7ayd; HCIOIB30BATh
METO/bI HUCCIIEIOBaHUM
(U3NIECKUX MPOIIECCOB;

Tpetnii aTan
(ypoBeHb)

Brnanmerh: CHUCTEMHBIM HayYHBIM
aHaJTM30M MPOOJIEM Pa3IUIHOTO
YpOBHS CIIO)KHOCTH;
METOJIOJIOTHEH HCCIIEAOBaHUS B
obmact Gpu3mKwY;

3HaHUH.
Komnerenmus
chopMHUpoOBaHa, HO
ee YPOBEHB
HEJIOCTATOYHO
BBICOK.

IIPUMEHEHHE
3HAaHUWA, YMEHHUH U
HaBbIKOB npu
pelleHnr  3aJaHuii,
MPEeCTaBICHHBIX
npenoyiaBaTesiemM,
MOJTBEPIKIACT
HaJIMyue
c(hOopMHIPOBAHHON
KOMIICTCHIIHH.
Hanuuue
c(hOopMHUPOBAHHOM
KOMITIETCHIINU Ha
TTOBEIIICHHOM
YpOBHE.

CaMOCTOSITEIbHOCTH
B BEIOOpe crmocoba
pemenus
HEM3BECTHBIX
HECTaHJapPTHBIX
3aJ]aHuil B paMKax
yaeOHOM
JUCIUTIINHBI C
HCIIONIb30BAaHUEM
3HaHUH, yMeHuil u
HaBBIKOB,
MOJTYYEHHBIX KaK B
xoze OCBOCHHSA
JTaHHOM
JUCLUIUINHBI, TaK |
CMEXHBIX
JUCHUIUINH, CICAYCT
CUUTATh
KOMIICTCHIIUIO
chopMHPOBaHHON Ha
BBICOKOM YPOBHE.

201048

KOI[ u (I)OpMyJ'II/IPOBKa KOMHeTeHHI/II/I_HK'l — CIIOCOOHOCTBIO MCIOIL30BAThH CIICHHAJIM3UPOBAHHLIC 3HAHUA B obnactu !l!I/I3I/IKI/I JJIs1 OCBOCHUA

npOGUILHBIX (DU3NYECKUX AUCHUIIINH

OTamn
(ypoBeHs)
OCBOEHUS

KOMITETEHITUH

[Tmarupyemblie pe3yabTaThI
00y4eHHs
(TIokazarenu JOCTHKEHUS
3aJIaHHOTO YPOBHS OCBOCHHS
KOMTIICTEHITHIA)

Kpurepun onieHHBaHMs pe3ynbTaToB 00ydeHNUS

2 («He
YIIOBJIETBOPHUTEIH
HO»)

3
(«Y 1oBIETBOPHUTEIBH
o»)

4 («Xoporioy)

5 («OTIMIHOY)




IlepBelii 3Tan
(ypoBeHb)

3HaTh: 6a30BbIif
MaTeMaTU4YECKUM amnmnapar,
HCIIOJIb3YEMBIH JUIst
(hopmanuzanmn MPUKJIATHBIX
3a7a4 (PU3UKH;

METOABl W TIPHEMBI PELICHUS

MNpUKIaJHBbIX 3aJa4 IO pacyeTy
OCHOBHBEIX IMTaApaMETPOB TECJI;

Bropoii 3tan
(ypoBeHb)

YMertsb: NIPUMEHSTh
MaTeMaTH4YeCKHE  METOIBl B
dbopmanuzayu peIIeHus
NPUKIAJHBIX  3a1ad  (H3HKY;
paboratb c COBPEMEHHOMN
Hay4yHOH anmnapaTypou;

Tperuit sTan
(ypoBeHb)

Brnaners: (dhopmanmzanun
NPUKIAAHOW  3amaud  (U3UKWY,
(byHIaMEHTAIbHBIMU TTOHATHIMH,
3aKOHAMH u TEOPUIMHU
COBPEMEHHOM bu3ukH
KOHJICHCUPOBAHHOTO COCTOSIHUS,
a TaKKe METOJaMH TEH30PHOrO
onucanus (QU3MIECKUX CBOUCTB
BEILIECTB;

3HaHUS, YMEHHUSA
W BIAJCHUS HeE
c(hOpMHUPOBaHBI.

Cnabo
c(hOopMHPOBaHEI
obmue, HO He
CTPYKTYpHPOBaHHEIE
3HaHUS. YactrnuHo
c(hopMHUPOBaHBI
YMEHHS  IIPUMEHSTH
MAaTEMATHUYCCKHEC
METOJIBI B
(bopmanuzarmu
peleHus
MIPUKITAJHBIX  3a7a4
¢m3ukn; paborate C
COBPEMEHHOM
Hay4HOH
anmapaTypom.
Henocrarouno
BIAZCET  HAaBBIKAMHU
(dbopmanuzarpu
MIPUKIAIHON
3Ky
(hyHIaMEHTaTbHBIMU
MTOHATHSIMH, 3aKOHAMH
51 TEOPUAMU
COBPEMEHHOH (H3UKH
KOHJICHCHPOBAaHHOT'O
COCTOSIHUS, a TaKXKe
METOJIaMH TEH30PHOTO
OTIMCaHUSA
(U3MYEeCKUX CBOMCTB
BEIIECTB.

3aa49d

OOGyuaronuiics
JIEMOHCTPHUPYET
YBEPEHHbIE 3HAHUSA
6a3oBoro
MaTEMaTH4eCKOTO
ammapara,
UCTIONB3YeMOTO ISt
dhopmanmzauu
MPUKIAJAHBIX 3a7a4
(7637197871

METOZOB U TIPHUEMOB
penieHus
NPUKIAAHBIX  3a]ad
o pacuery
OCHOBHBIX
mapaMeTpoB
YBepeHHo
TIPUMEHSIET
MaTeMaTH4eCcKHe
METOMBI B
hopmanmzanuu
pemeHus
NPUKIAJHBIX  3a]a4
¢u3uky; paborath c
COBPEMEHHOI
Hay4qHOH
anmnapaTypomu.
Xoporo BIIaJIeeT
HaBBIKAMU
(hopmanmzanuu
MPUKIIATHON 3ajauu
(hU3WKH ¥ T.JI.

TCII.

OOyuatomuiicst
JIEMOHCTPUPYET
OOIIMPHBIC 3HAHUSA O
6a30BBIX
MaTeMaTHYeCKHX
anmaparax ¥ T.JI.
VYBEpEeHHO MpHUMEHSET
MaAaTEMATUYCCKUEC
METOJIBI B
(dopmanuzarym
perLIeHus
NPUKIAIHBIX 33724
¢m3uky; pabdoraTe C
COBPEMEHHOM
Hay4HOUI
amnmapaTypoil.
CBoboaHo
HaBBIKAMH
dbopmanuzaiym
MIPUKIAIHON
br3uKY;
(byHIaMeHTaIbHBIMH
MOHATHAMH, 3aKOHAMH
51 TEOPUSIMHU
COBpPEMEHHOW (DU3UKH
KOHJICHCHPOBAaHHOTO
COCTOSIHHS, a TaKKe
MeToaMHu
TEH30PHOI'0 OIHMCAHUS
(dr3MYecKnX CBOMCTB
BEILECTB.

BIIaJCEeT

3a1a49d




Kox wm dopmymupoBka xommerennuun _I[IK-2 — cHocoOHOCTBRIO TIPOBOAWTH HAYYHBIC WCCIEIOBaHWS B WM30paHHON ob6iactu

OKCTICPUMCHTAJBbHBIX H (I/IJ'II/I) TCOPECTUUCCKHUX (bI/ISI/I‘IeCKI/IX HCCIIEIOBAHUI C ITOMOIILI0 COBPEMEHHOM HDH6ODHOﬁ 0a3nl (B_TOM 4HCIIe CIOXHOTO

(usryeckoro o0opyaoBaHus) 1 HHPOPMAIIMOHHBIX TEXHOJIOTHM ¢ YUETOM OTEYECTBEHHOI'O M 3apYOEIKHOI'O OIBITA

Oran [Tnanupyemsble pe3yabpTaThl Kpurepun onileHHBaHMs pe3yIbTaTOB 00yYEeHHUS
(ypoBeHs) o0y4eHus 2 («He 3
OCBOCHHMS (TIoKa3arenu 1OCTIKEHUS
YIOBIICTBOPUTEIBHO | («YIOBICTBOPHUTEIND 4 («Xopormroy) 5 («OTnIaHOY)
KOMITETEHIINN 3aJIJaHHOTO YPOBHS OCBOCHHS
KOMTIICTEHITHIA) ») HO»)

[epBrrii 5Tanr | 3HaTH: OCHOBBI ¢m3ukn | 3nanmst, ymerms u | OOydaemblit CrocobHOCTB OOby4gaembIit

(ypoBeHb) KOHJICHCHPOBAaHHOTO  BEIIECTBA; | BIaJICHUS HE | JEMOHCTPHPYET o0ydatorierocs JIEMOHCTPHPYET
COBpPEMEHHBIE MeTOoIb! | ChOPMHUPOBAHEI. CaMOCTOSTEIIBHOCTh | IPOJEMOHCTPUPOBAT | CIIOCOOHOCTH K
nu3MepeHnuii 1 npuOOpHYyI0 0a3y; B NPUMEHEHHH | b CaMOCTOSITENIbHOE | MOJHOU
UCTOPHIO Pa3BUTUS, OCHOBHBIE 3HaHUH. IpUMCHCHUE CaMOCTOSTEIbHOCTH
JIOCTYKEHHUS, COBpEMEHHbBIE Komnerenums 3HaHWH, yMEHHMH W | B BBEIOOpe crocoba
TEHIECHIMM U COBPEMEHHYIO chopMHupoBaHa, HO | HABBIKOB IIPU | pELICHUS
9KCTIEPUMEHTAIBHYIO 0a3y; ee YPOBEHb | PEHICHUN  3aJaHUH, | HEU3BECTHBIX MM

Bropoii aTan | YMmers: OCYIIECTBIISITh HEJJOCTaTOYHO TPEe/ICTaBICHHBIX HECTaHJapTHBIX

(ypoBeHb) MOATOTOBKY  HPUOOpPOB JUTSt BBICOK. IIPENOAABATEIIEM, 3aJlaHii B paMKax
[IPOBEJICHUS HU3MEpEHN; HOATBEPKIAET y4eOHOI
oOpabaTbIBaTh MOJTyYeHHBIE HaJn4gue JIMCIUTITAHB c
IKCIIEPHMEHTAJIbHBIE JIaHHEIE; c(hopMUpOBaHHOI HCIIONIb30BAaHUEM
MPOBOJNTD HEoOX0oaUMbIe KOMIICTEHIINH. 3HAHUH, yMEHHH W
MaTeMaTH4eCKue Hamiune HABBIKOB,
npeoOpa3oBaHusg MacCHBOB c(hOpMHUPOBAHHOM MOJYYCHHBIX KakK B
JIAHHBIX; JieNlaTh OLEHKUA 110 KOMIICTEHIINU Ha | Xoz1e OCBOCHHS
TOPSAJIKY BEJIMYHMHBI; TIOBBILIEHHOM JAHHOM

Tpernii 5Tann | Bnagers: paboThl ¢ COBPEMEHHBIM YpOBHe. JMCIUIUIAHBI, TaK |

(ypoBeHb)

OKCIICPUMEHTAJIbHBIM
O60py,E[OBaHI/IeM; KOMIIBIOTCPHOI'O
YiipaBJICHUA COBPEMECHHBIMU
SKCTICPUMEHTAJIbHBIMHU

CMCXKHBIX
AUCHUIUINH, CIEOYET
CUUTATh
KOMIICTCHIIUIO




YCTaHOBKaMM C HCIIOJIb30BAHUEM

CIICIIHAJIEHOTO TPOrPaMMHOT0
obecrieueHusl; KOMITBIOTEPHOM
00paboTkH MTOTYYCHHBIX

OKCIICPUMCHTAJIbHBIX JaHHBIX;

chopMHPOBaHHON Ha
BEICOKOM YpPOBHE.

Kon u popmynupoBka komrereniui_ [1K-3 — rOTOBHOCTBIO MPUMEHATH HA MPAKTUKE OPO(deccroHaNbHbIe 3HAHKS TEOPUH M METOJI0B
(DU3MYECKHUX UCCIIEN0OBAHUMI

Oran [Tmarupyemblie pe3yabTaThl Kputepun onieHuBaHUS pe3ylIbTaTOB O0YUICHHUS
(ypoBeHb) o0y4eHus 2 («He 3
OCBOCHHS (TIoxazaTenu JOCTHKEHUS
VIOBIIETBOPUTEIHHO | («Y IOBICTBOPHUTEND 4 («Xoporoy) 5 («OTmaHOY)
KOMITETEHIINU 3aJIJaHHOTO YPOBHS OCBOSHHS
KOMIIETEHITHHA) ») HO»)
[lepBrrii 3Tan ). 3HATH: OCHOBHI TEOPHU; 3uaHusa, ymenwms u | OOyuaembrit Croco6HOCTB OOby4JaembIit
(ypoBeHb) 9KCIIEPUMEHTAIIbHBIE OCHOBBI U | BIIaJICHUS HE | JEMOHCTPHPYET o0yuatorerocs JIEMOHCTPHPYET
TEXHUKY MIPOBEACHUS | CHOPMHUPOBAHBI. CaMOCTOSITETILHOCTD | IPOJIEMOHCTPUPOBAT | CIIOCOOHOCTH K
COBPEMEHHOT'0 Hay4YHOT'O B NPUMEHEHNH | b CaMOCTOSITENIbHOE | MOIHON
IKCIIEPUMEHTA B 3TUX 00JIACTSIX; 3HAHHU. NpUMEHEHHE CaMOCTOSITEIIbHOCTH
Bropoii atan | YMeTh: UCHONIB30BaTh  3aKOHBI Komnerenmus 3HAHWH, yMEHWH W |B BBIOOpEe cmocoba
(ypoBeHb) (1076371951 npu peuieHuu chopMHpOBaHa, HO | HABBIKOB MY | petIeHus
npodeccroHaNbHBIX 33/1aY; ee VPOBEHB | PCHMICHUW 3alaHWii, | HOM3BECTHBIX  FUIH
HEJJOCTaTOYHO TPE/ICTaBICHHBIX HECTaHJapTHBIX
Tperuit aTan Brnanmets: MeTonaMu (pU3NIECKOrO BBICOK. [pernoiaBaTeiem, 3aJaHMil B paMKax
(ypoBeHb) WCCIIeIOBAHUS BEIIECTB; MOJTBEPKIaET yueOHO
HEKOTOPBIMHU OCHOBHBIMH HaJI4ne JTUCIIUATUTAHBI c
METOJJAMH HW3y4YEHHUS! CTPYKTYpHI chopMUpOBaHHOM HCTIOTB30BaHUECM
Tell, KOMIIETECHIIUH. 3HAHUM, YMEHUH U
Hammawne HaBBIKOB,
c(hOpMHUpPOBaHHOI MOJYYEHHBIX KaK B
KOMTICTCHINH Ha | X01e OCBOCHHS




IIOBBIIIICHHOM
YpOBHe.

JTAaHHOM
JMCIUIUINHBI, TaK |
CMECXKHBIX
JMCIUIUINH, CIIEIyeT
CUHUTATh
KOMIIETEHIIHIO
c(hOpMHPOBAHHOW Ha
BBICOKOM YPOBHE.

Kox u popmynuposka komnereHnnn I1K-5 — ciocoOHOCTRIO MOAB30BATHECSA COBPEMEHHBIMHI METOAaMU 00paOOTKH, aHAIM3a ¥ CHHTE3a
(dbusryeckoi nHGOPMAIMU B M30paHHOK 00aacTH (DM3MYECKUX UCCAEI0BAHUI

Oran [TnanupyemMble pe3yabTaThl Kpurepun onileHHBaHUs pe3ynbTaTOB 00yYeHHUs
(ypoBens) o0yueHus 2 («He 3
OCBOCHHMS (ToKasarenu 1OCTHKEHUS
YJIOBJIETBOPHUTENBHHO | («Y IOBJIETBOPUTEINH 4 («Xopomo») 5 («Otau4aHO»)
KOMIIETEHIINN 3aJIJaHHOTO YPOBHS OCBOCHHMS
KOMIICTEHIINH) ») HO)
[TepBbiit 5Tanm | 3HATh:  OCHOBHBIE  3JIEMEHTHI | 3HaHMs, yMeHus u | OOydaemblit Crioco6HOCTB OO0y4aemblit
(ypoBeHb) HauboJee pacnpoCTpaHEHHBIX | BIAJCHUS HE | IEMOHCTPHUPYET oOyuarorerocs JIEMOHCTPHUPYET
YHUBEPCAIBbHBIX U | chOpMUPOBAHBI. CaMOCTOSITETIPHOCTh | TIPOAEMOHCTPHUPOBAT | CIOCOOHOCTD K
CreLUaTM3UPOBaHHBIX B NPUMEHEHHH | b CaMOCTOSITENIbHOE | MOJHOU
rpauIecKux MPOrpPaMMHBIX 3HAHHH. MPUMCEHEHHE CaMOCTOSITETbHOCTH
CPEJICTB; Komnerenmus 3HAaHWW, yMEHWH | |B BbIOOpPE crocoba
Bropoii aTan | YMmerts: KBaJIH(HUIIPOBAHHO copMHpOBaHa, HO | HABBIKOB NpH | pelLieHus
(ypoBeHb) BbIOpaTh Tpaduueckuii mMaxker B ee YPOBEHb | PELICHUU 3aJaHUM, | HEU3BECTHBIX WU
COOTBETCTBHE C  pemaeMoi HEJJ0CTaTOYHO MPEICTaBICHHBIX HEeCTaHJaPTHBIX
3agauci Ha OCHOBaHUU BBICOK. MpernosiaBaTesieM, 3aJaHuii B paMKax
TTOHNMaHUSA n aHaIN3a MOATBEPKIACT y4eOHOit
¢br3ryeckoi nH}popmanuy, HaJngue JCITUTIIAHBI c
coZieprKalleiics B HEl; c(hopMHUPOBAHHON HCTIOIb30BAHUEM




Tpetuii aTan Bnagers: HaBblkaMu paboOTHl B KOMIIETEHIMH. 3HAHUM, YMEHUU U
(ypoBeHb) HECKOJIbKMX YHHUBEPCAIBHBIX U Hanuuune HAaBBIKOB,
CIIELIMAIU3UPOBAHHBIX c(hOopMHUPOBAHHOM MOJIyYEHHBIX KakK B
rpaduIecKux cucremax u KOMIIETEHIIUT Ha | xozxe OCBOCHUS
MaKeTax, NPUMEHsS Ha TPAKTUKE TIOBBIIIIEHHOM JAaHHOU
MeToAbl 00paboTKM W aHaIHM3a YpOBHE. JUCLUIUIMHBL, TaK H
JKCIIEPUMEHTAIbHON 51 CMEKHBIX
TEOPETUYECKOMI (busnUecKoit JUACIUIUINH, CIIEAyeT
HHPOPMATNU pu ee CUUTaTh
rpaduyecKoM MpeCTaBICHHH. KOMIIETEHIUIO
chopMHpPOBaHHON Ha
BBICOKOM YPOBHE.

ITokazaTenu chOpMUPOBAHHOCTH KOMITICTCHITUH

KpurepusiMn onieHUBaHHUS SIBISIIOTCS OaJlIbl, KOTOPBIE BBICTABISIOTCS MPENOAaBaTeNeM 32 BHIBI JCSATEINbHOCTH (OLEHOYHBIE CPEACTBa) IO
UTOTaM M3Yy4YeHUS MOIyieil (pa3fesoB AWCIUIUINHBI), MEPEYHCICHHBIX B PEHTHHI-TUIaHE IUCIUIUIMHBL (018 9K3aMeHa: TEKYIIUH KOHTPOJIb —
MakcuMyM 40 6aioB; pyOe:KHbIH KOHTPOIb — MakcuMyM 30 6asuioB, MOOMIPUTENbHBIC 0AIITbl — MakcuMyM 10).

IIkabl OeHUBAHUS:

ot 45 10 59 6anIo0B — «yJIOBIETBOPUTEIHHOY;
ot 60 10 79 6ayIOB — «XOPOIION;
oT 80 0aI0B — «OTIIHYHO.



4.2. TunoBbie KOHTPOJIbHbIE 32IaHUsI WJIH HHbIE MATEPHAJIbI, HEOOXOIMMbIe 1151 OIleHKH
3HAHWI, YMEHHIii, HABBIKOB U ONBITA 1eSITEJILHOCTH, XapaKTePU3YIOIIUX ITATbI
(opMupoBaHUs KOMIIETEHINI B MpoLecce 0CBOEHHsI 00Pa30BATEIbHOIl MPOrPaMMBblL.
MeToan4eckue MaTepUAJIbI, ONpeIe sIIOIINe MPoueaypPhl OeHUBAHNS 3HAHMIA, yMeHUH,
HABBIKOB H OIBITA eATEIbHOCTH, XaPAKTEPU3YIOIINX ITANBI G OPMHPOBAHUS

KOMIeTEeHI Uit
Oramnsl PesynbraTel 00yueHus Komnerenuus OueHouHBIE
OCBOCHHS CpencTBa
1-#1 sTan OCHOBHBIE  METOIBI  YHCIIEHHOr'O OIIK-2
pemeHus HEITMHEIHBIX Ok3aMeH
3HaHUA anredpandecKux u
TPaHCLUEHIEHTHBIX ypaBHEHUH, TectupoBanue
CHCTEM JIMHEWHBIX anreOpamdecKux
ypaBHEHHH, BBIUHCIICHHS Joxnan
OIpeIeIeHHBIX HHTETPAJIOB,
pemmeHus OOBIKHOBCHHBIX JlabopaTopHas
i dhepeHINaTbHBIX  YpaBHEHUH ¢ pabota
HX CcHCTeM; O00JacTH NIPUMEHEHUS
KOHKPETHBIX YHMCIEHHBIX METO/OB B
¢dusnke;
CHCTEMY €/IMHUI U3MEPECHUI OIIK-3 DK3aMeH
(U3NYCCKUX BEIMYMH H UX TecrupoBanue
Pa3MEpHOCTH; 3aKOHbI 00LIeH 1 Hoxman
TEOPETUIECKON (PUBHKH; JlabopatopHast
pabora
l. 0A30BBIM MaTeMaTHYECKUU ammapar, IK-1 OK3aMeH
UCIIONB3YeMBIH JUTsd  (hopMasTU3aLuu
MPUKIAJHBIX 337124 (PU3UKY; TectupoBanue
METOJIbI ¥ IPUEMBI PEIICHHS
MIPUKIIAHBIX 33729 MO pacdyeTy Joxnan
OCHOBHBIX TTapaMeTpOB TeT,;
JlabopaTopHas
pabota
OCHOBBI (PU3UKU KOHJICHCUPOBAHHOIO I1K-2 DK3aMeH
BEIIIECTBA; COBPEMEHHBIE METO/IBI
n3MepeHnii u npubopHyto 6asy; TecrupoBanue
HCTOPHIO PA3BUTHS, OCHOBHEIC
JOCTH)KEHHS, COBPEMCHHBIC Joxnan
TEHJICHITN ¥ COBPEMEHHYIO
9KCTIEPUMEHTAJIBHYIO 0a3y; JlabopaTopHas
pabora
?. OCHOBBI TEOpPUY; IK-3 OK3aMeH
9KCTIEPUMEHTAJIBHBIC OCHOBHI 1
TEXHHKY POBEACHHS COBPEMEHHOTO TecrupoBanne
HAYYHOTO SKCIIEPUMEHTA B 3THX
obmacTsx; Jloxman
JlaGopartopHnas
pabora
OCHOBHBIC JJIEMEHTHI Hanobojee [1K-5 OKk3aMeH
PpacpoCTpaHEHHBIX YHUBEPCAJIbHBIX TecrtupoBanue




" ClICIUAJIU3UPOBAHHBIX

Jokman

rpagYecKX MPOrpaMMHBIX JlabopaTopHas
CPEIICTB; pabora
2-1 sTan IIPaBIIIBHO C(OPMYIUPOBATE OIIK-2
MaTeMaTHYECKyIO IOCTAHOBKY 3aJIa4H; JlabopaTopHas
YMmenus 3 GEKTHBHO HCTIOIH30BATH B pabota
MIPaKTHYECKUX pacdeTax Joxnan
MaTeMaTHIecKoe 00eCIeUeHHE;
COCTaBJIATH ANTOPUTMBI H3y4aeMBIX
METOJI0B; IPOBOJUTH
MIPOMEKYTOUHYIO U CTATUCTUYECKYIO
00paboTKy IKCIEPUMEHTAIBHBIX
JAHHBIX;
BBIJIEINTH KOHKPETHOE (husndeckoe OIIK-3
cofiep’KaHue B MPHUKIIAIHBIX 3aJa4ax JlaGopaTtopHas
Oynyuiei NesTeNbHOCTH U pabora
(bopMynupoBaTh TaKue 3aa4H; Hoxnaz
HCIIONB30BaTh METOMIBI UCCIIEAOBAHUIT
(pU3MUECKUX IPOIIECCOB;
TPUMEHSTh MAaTEMaTUYECKUE METO/IbI TIK-1
B (popmanuzanuu perieHus JlaGoparopHnas
MIPUKIAJHBIX 3a/1a4 (U3UKH; paboTaTh pabora
C COBPEMEHHOM HaYy4HOM Joxnan
anmnaparypou;
OCYIIECTBIIATh MOArOTOBKY MTPUOOPOB IK-2
JUIsL IPOBEIEHUS U3MEPEHUIH; JlabopaTopHas
00pabaThIBaTh MONyYSHHBIE pabora
9KCTIepPUMEHTAJIbHBIE JaHHbIC, Joxnaz
IIPOBOAUTH HEOOXOIUMBIE
MaTeMaTHYecKue Mpeodpa3oBaHus
MacCHBOB JJaHHBIX; JIeJIaTh OLCHKHU TI0
TIOPSIKY BEIMYHHBL;
HCIIONB30BaTh 3aKOHBI (PU3UKHU IIPU IK-3 JlabopaTopHas
pemeHnn IpoeCCHOHATBHBIX 3a7aY; pabota
Hoxman
KBaTH(HUIMPOBAHHO BEIOPATH IK-5 JlabopaTopHas
rpa(UIecKuil HakeT B COOTBETCTBHE C pabota
pemaeMoH 3a1aueil Ha OCHOBaHUU Hoxmnan
TTOHMMaHUS ¥ aHAIN3a (PU3NIECKOH
nH(pOpMaInH, CoJepKanieics B Hel;
3-if aTan METOJAMH YUCIEHHOIO PEILEHUS OIIK-2 JlabopaTopHas
3a7a4; yMCHHEM PEaIN30BEIBATH pabota
Braners QITOPUTMBI YHUCICHHBIX METOMIOB. KonTponsHas
HaBBIKAMU pabora
CHCTEMHBIM Hay4YHbIM aHAJIU30M OIIK-3 JlabopaTopHas
po0JIeM Pa3InIHOTO YPOBHS pabora
CIIOKHOCTH; METOA0JIOTUEH Kontponbnas
HCCIIeIOBaHMSA B 00J1acTH (PHU3UKH. pabota
(hopManu3anuu NpUKIATHON 3a[aun IK-1 JlabopaTopHas
¢u3uKy; QyHIAMEHTAIBHBIMU pabota




MTOHATHSMH, 3aKOHAMH U TCOPUAMH KonTtponsHas
COBPEMCHHOH (hU3UKH pabota
KOHJICHCHPOBAHHOT'O COCTOSIHHS, a
TaKKe METOIaMH TEH30PHOTO
OImHMCaHus (PU3MYCSCKIX CBOMCTB
BEILIECTB.
paboTsl c COBPEMEHHBIM IK-2 JlaGoparopHnas
9KCTIEPUMEHTAIBHBIM pabota
00opyaoBaHHEM; KOMITBIOTEPHOT'O KoHnTposnbHas
yIpaBJICHUs COBPEMCHHBIMH pabota
9KCIEPUMEHTAILHBIMU YCTAHOBKaMH C
HCTIOIB30BaHUEM CMENHANTBHOTO
IIPOrPaMMHOTO obecrnieueHns;
KOMIIBIOTEPHOI obpaboTku
TTOTYYeHHBIX IKCIEPIMEHTATBHBIX
JIAHHBIX;
METOAAMHU ¢busmIecKoro IK-3 JlabopaTopHas
HCCIIEJIOBaHMS BEIECTB; HEKOTOPHIMU pabota
OCHOBHBIMH ~ METOAMH  H3y4CHHS KonTponsHas
CTPYKTYPHI TET, pabota
HaBBIKAMH pabOTBI B HECKOIBKUX IK-5 JlabopaTopHas
YHUBEPCaIbHbIX u pabota
CIICI[MATM3UPOBAHHEIX  TPadHUeCKUX KonTponsHas
CHCTeMaxX M TIaKeTax, IPHMEHSI Ha pabota
MpPaKkTHKE METOAbl  00pabOTKH U
aHanmM3a  OKCIEPUMEHTAIbHON u
TEOPETUYECKOU (usnyecko
nHpOpMAIUK TpU ee TpaduIecKoM
[Ipe/ICTaBICHUH;

43. Peitmunz-naan oucyuniunsl

(npu neobdxooumocmu)

PeiTHHr—TU1aH TUCHUITIIMHBI TIPECTABIICH B MPUJIOKECHHUH 2.

JK3aMeHAIMOHHbIE OHJIETHI
DK3aMeH SIBJISETCS OIEHOYHBIM CPEJICTBOM JIJIsl BCEX TAIOB OCBOCHISI KOMITCTEHITHH.

CTpyKTypa 3K3aMEHaIHOHHOTo OueTa:

IIpumepHbIe BOMPOCHI /5 IK3aMeHa:
1. MecTo 4HUCIEHHBIX METOJIOB B PEIIEHUU HAYYHBIX U MCCIEJ0BATENbCKUX 3aau. MarnHHas
apudmernra. OnIoOKH.
2. MecTo YHCICHHBIX METOJIOB B PEIIEHHN HAy4YHBIX U MCCIE0BATEIbCKUX 3aa4. MarnHHOe
npeacTaBiaeHue yncen. Ommokw.
3. Pemenuie cucreM TMHEHHBIX anreOpanvecknx ypaBHeHui. [IpeumyiecTsa u HeJOCTaTKU
OCHOBHBIX MeTonoB (MeTox Kpamepa, MmeTox 0OpaTHBIX MaTpuil, Meron 3etinens). Konrpons
ommbok. Metox ['aycca u mpoOsieMbl €To peaTn3auy.
4. Pemenne cucTeM JIMHEHHBIX anreOpandecknx ypaBHeHUH. KorTpons ommbok. LU-
(hakropuzanusi.



5. Pemienue crucreM JITMHEHHBIX anreOpanydeckux ypaBHeHUH. [IpobOnemMsl peannszannu MeToaa
Taycca. Bekrop ommOku 1 HeBsizka. Yncno 00yciaoBIEHHOCTH MAaTPHUIIBI.

6. Pemrenne cucreM NMHEHHBIX anreOpandeckux ypaBHeHuH. HopMsl BekTopoB u Matputl. Uucio
00YCIIOBJICHHOCTH MaTpPHUIIBI M €r0 HHTEPIPETALIUSI.

7. 3agaua unTepnonauuu. Ces3b 3aJa4u MHTCPHIOISLUY C 3a7a4eil pelIeHUs CUCTEM JINHEHHBIX
anredpandeckux ypaBHeHWH. HTEpIONAIUS 1 anmpokcuManust. [lommHOMAaIbHAs HHTE PIIOIISIIHS
1 TIPOOIIEMEI e peatn3aliiy.

8. 3agaua untepnomsauu. CBA3b 3aa4d HHTEPIOIALUY € 3a1a4eil peICHHsI CUCTEM JIMHEHHBIX
anreOpandecknx ypaBHeHui. CreneHHoi 6asuc. basuc Jlarpamka. Kycouno-kyondeckas
UHTEPIOJISLUSL.

9. Beruucnenue onpeeneHHoOro uaTerpana. Cpsi3b YUCICHHOIO MHTEIPUPOBAHUS C 3a7a4eid
MHTEPIOJSIUH. JIeMEeHTapHbIe KBapaTypHble (GOPMYJIBL.

10. Beruucnenue omnpeneieHHOro naTerpaita. CBsi3b UNCIEHHOIO MHTETPUPOBAHUS € 3a1aueit
unrepnonsauun. [Ipasuno Heiotona-Koreca. JIByxToueunoe npasuio ["aycca.

11. Beruucnenue onpenesneHHOro uarerpana. Cps3b YUCIEHHOIO UHTETPUPOBAHUS € 3a1a4ei
unTepnonsiuuu. Meron I'aycca-Kponpona. ABTomaTndeckue U alaiTUBHbIE aITOPUTMBL.

12. Berunciienue uHTErpaa mo 66CKOHEUHBIM OTpe3KaM. Y ceueHHe OTpe3Ka. 3aMeHa IepeMEeHHOM.
®dopmyina aycca-Jlarepa. ITpaBuio th.

13. Annpoxcumanus faHHelX. [ToctanoBka 3amaun. MHTEpnonsiuys u annpokcumanus. Meron
HAaUMEHBIINX KBaJPATOB. ANIIIPOKCUMAITHUS C BECAMHU.

14. Annpokcumanus JaHHbIX. MeTo HauMeHbUINX KBaapaToB. lIkanupoBaHHbIE HEBSI3KU.
Hcnonp3oBaHNe HOPMaJIbHBIX YPaBHEHHIH.

15. Annpokcumanusi TaHHBIX. MeTOJ] HAUMEHBIINX KBapaToB. OpToroHaabHbIE PaKTOPU3ALIUH.
QR-daxropu3zarusi.

16. AnmpoxcuMmanysi JaHHBIX. MeToll HauMeHbUINX KBaApaToB. [IpobieMsl puBeAeHUST MaTPULIBI
k0o puLmeHToB K TpeyronbHOMY BHUILY. [IpeoOpa3zoBanue Xaycxonaepa.

17. Henmueiinble ypaBHeHHS. CBS3b C 3a7a4eil pelIeHHs CHCTEM JIMHEHHBIX anre0pandecKix
ypaBHeHuid. Meroxa quxoromuu. Meron Hetotona. Meroz cexkymux.

18. Henmueiinsle ypaBHeHHS. CBSI3b C 3a7adeil pelIeHIs CHCTEM JIMHEIHBIX anreOpandecKux
ypaBHeHuit. Merox Mromtepa. CUCTEMBI HSTMHEHHBIX YPaBHEHUH.

19. PenieHne 0OBIKHOBEHHBIX AU (GepeHIANbHBIX ypaBHeHHH. OTiiane 3anad pemenns OAY u
BBIYHCIICHUS OIPEICIICHHBIX HHTETPAIOB. Y paBHEHHUS BEICOKOTO TTOPSIKA U CHCTEMBI ypaBHEHHI.
Meron Diinepa.

20. PemeHne 0OBIKHOBEHHBIX AU (GEePCHINANTBHBIX YPABHCHUHA. Y CTOWYHBBIC H HEYCTONYHBEIC
ypaBHenust. CoOCTBeHHbIC 3HaUeHHUS U MaTpula Skoou. XKecrkue 3apaun.

21. Pemenne oObIKHOBEHHBIX AU (hepeHINaIbHbIX YpaBHEHUN. SIBHBIN U HESIBHBIN MeToA Diepa.
Merton Tpaneuui.

22. Pemenne 0ObIKHOBEHHBIX A dhepeHnanbHbIX ypaBHEeHHH. MHOromaroBsie Metoasl. O0mmas
pasHocTHas cxema. Meroas! Anamca, I'upa, Pynre-Kyrtel 4-ro nopsaka. MHOrozHauHble METOJBI.
23. Pemenue 3amau ontuMu3anuu. CBA3b pEIICHUS 3aa4i ONTUMHU3ALUY C PEIICHUEM
HEJIMHEWHBIX ypaBHeHHH. OqHOMepHast ontumu3anus. Metox HeroToHa 1 poOiieMbl ero
peanu3anuy.

24. Pemenue 3amay onTuMu3anuu. CBs3b peLIeHus 3ajaui ONTUMU3ALHUU C PEILICHUEM
HEJTMHEHHBIX ypaBHeHNH. OTHOMEpHas ONTHMHU3anus. Y HOIMOIaIbHbIe GyHKIUU. MeTox
duboHauyun. Meros 30710TOr0 CeUeHHUsI.

25. Pemienue 3aqa4 ontumMu3anuu. MHoromepHas ontumusanusi. Meron Hetotona. Meron
HAUCKOPEHILIEro CIIyCKa.

26. Yucnennsie meroasl Monte-Kapno. Ciiydaiineie uncna. PaBHOMepHOE 1 HOpMaibHOE
pactpenenenue. Mcnonp3oBaHue CITydaliHBIX BEIWYMH ISl BEIYHUCIECHUS ONPENEIEHHOTO
WHTErpaia.

27. Yucnennsie MeToasl Monte-Kapio. Ciiyyaiinbie uncia. ['enepaTopsl ciyqyaitHbIX 4HCeN
(KOHTPYIHTHBIH IIEIOYHCICHHEIH TeHepaTop Jlemepa, rereparop ®uboHayqn).



28. Hucnennsie MeTobl MoHTe-Kapiio. MonenupoBaHue ClIy4aiiHbIX BEJTUYMH: I CKPETHBIC
cllyyaiiHble BEJTMYUHBI, METO/ 00paTHBIX (YyHKIMA, MeToa Heiimana, 00001eHHBII METO/ OTKA30B,
METOA CYNEPIIO3HIINH.

O6pa3zer SK3aMeHaMOHHOTO OMITeTa:

ITpuBeneH B npuoxeHuu 3.

IMepeBon onenkn u3 100-6ayUTEHOM B ATHOAIUTEHYO TPOU3BOIUTCS CIEAYIONIIM 00pa3oM:
- oyiyHO — oT 80 110 110 6amioB (Brirouast 10 moompuTenbHbIX 0aJIOB);
- xopoio — ot 60 10 79 6anos;
- YAOBJIETBOPHUTENBHO — OT 45 10 59 6amos;
- HEyJIOBJIETBOPUTENILHO — MeHee 45 6asios.

Kpumepuu oyenku (¢ 6annax):

- 25-30 6annoeé BHICTABIACTCS CTYIEHTY, €CIM CTYICHTOM IaH IIONHBIN, B JIOTHYECKOH
MOCIIEIOBATEILHOCTH Pa3BEPHYTHIN OTBET HA MOCTABICHHBIA BOIPOC, TJIE OH MPOJEMOHCTPHUPOBAI
3HAHUS TpeJMETa B TOJHOM OObeMe Y4eOHOW MPOrpamMMmbl, JOCTATOYHO TIYOOKO OCMBICIHBACT
JUCIHIUINHY, CaMOCTOSTCIBHO, M MCYCPIBIBAIOIIC OTBEYACT HA JOMOJIHHUTEIBHBIC BOIPOCHI,
NPUBOAUT COOCTBEHHBIE NPUMEPHl MO TNPOOJEMATHKE IOCTABICHHOIO BOMPOCA, PELIMT
MpeIJIoKEHHbIC IPAKTUYECKHE 3a1aHus O0e3 oImnooK;

- 17-24 6annoe BHICTABISETCS CTYACHTY, €CITH CTYICHT CTYJACHTOM JaH Pa3BepHYTHIHA OTBET
HA MOCTABJICHHBIN BOIMPOC, I/l CTYACHT ACMOHCTPHPYET 3HAHUSI, IPUOOPETCHHBIC HA JEKIHOHHBIX
U CEMHMHAPCKHX 3aHATUAX, & TAKXKE MONYyICHHBIC MOCPESICTBOM H3yYCHHS 00SI3aTEIbHBIX YUCOHBIX
MaTepuanoB IO KypCy, [daeT apryMCHTHPOBAHHBIC OTBETHI, NPHBOAWT IPHUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOJHOE BIIaJICHHE MOHOJOTHMYECKOH pedblo, IOTHYHOCTh U TIOCIIEI0BATEIHHOCTh
orBera. OHAKO JOMYCKAETCS HETOYHOCTh B OTBETE. P IIpeII0KeHHbIE TPaKTHYSCKHUE 3aaHuUs
C HEOOJNBIIIMMU HETOUYHOCTSIMH;

- 10-16 6an106 BHICTABISIETCS CTYICHTY, €CIIA CTYJICHTOM JIaH OTBET, CBUACTEILCTBYIOIINHN B
OCHOBHOM O 3HAaHHH IIPOIECCOB H3Y4aeMOW JUCIUIUIAHBI, OTJIMYAIOIIUICS HEI0CTaTOYHOMN
MIyOMHOH H TIOMHOTOM pPACKPBITHs TEMbI, 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPUH, Clado
copMUpPOBAaHHBIMU HABBIKAMU aHAJM3a SBICHHH, MPOIECCOB, HEAOCTATOYHBIM YMCHUEM JaBaTh
apryMEHTHPOBAaHHBIC OTBETHI W IPHBOTUTH IPHMEPbI, HEAOCTATOYHO CBOOOAHBIM BIAJICHHUEM
MOHOJIOTHYECKON PEeUbl0, JOTUYHOCTBIO U MOCIIEA0BATEIBHOCTIO OTBETA. JlOMmycKaeTcsi HECKOIBKO
OIIMOOK B COACPIKAHUH OTBETA M PEIICHUHU MMPAKTHICSCKUX 3aaHUM;

- 1-10 6annoe BrICTaBIsETCS CTYACHTY, €CIIU CTYIEHTOM JaH OTBET, KOTOPBIA CONEPIKUT PsiT
CepPhE3HBIX HETOYHOCTEH, OOHApy)KMBAIOIIMA HE3HAHHE IIPOIIECCOB HM3Y4aeMOH IIpeIMETHON
00JIacTH, OTJIMYAIOIIUIICS HETITyOOKHM pACKpBITHEM TEMbl, HE3HAHHEM OCHOBHBIX BOIPOCOB
TeOpHH, HeCc(hOPMUPOBAHHBIMU HAaBBIKAMH aHAJIW3a SBJICHUH, IMPOIECCOB, HEYMCHHEM JaBaTh
apryMEHTHPOBAHHBIC OTBETHI, CIAOBIM BIAJICHUEM MOHOJOTHIECKOH pedYblo, OTCYTCTBHEM
JIOTUYHOCTH U ITOCIIEI0BATEIBHOCTH. BRIBOIBI MOBEPXHOCTHEI. PellleHue pakTHYeCKUX 3aIaHii He
BBIITOJIHEHO. T.e CTYIeHT HE CIOCOOCH OTBETHTh HA BOIPOCH HakKe IPH JIOHMOJHHTENBHBIX
HABOJSIINX BOIPOCAX MPEMOIaBaTeIs.

HpI/IMeprIe TEMBI JTOKJIaAa



Hctounuku u KinaccuuKalus MOTPEUIHOCTEH pe3yabTaTa YUCICHHOTO pelleHHs 3aJauu.
OcoOeHHocTH ManimHHON apupMeTukn. OOYCIOBIEHHOCTh M KOPPEKTHOCTh 3aJaddl H
YCTOWYMBOCTH YHCICHHOTO anroputMa. Kiaccudukanus BEIMUCIATENFHBIX METOIOB.
MeTtoabl perieHusl CUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHuil. Meron ['aycca. LU-
pasnoxxenue. Metoz nporosku. MrepaniioHHbIe METOIBI.

IMonck omuHoMepHBIX KOpHeH. Meron Ouceknuu (muxorommu). Meron HerooToHa
MoOU(DUKAIMAMH. ATaNTHPOBaHHEIH MeTo bperara.

Pemenue cucreM HenMHEWHBIX ypaBHeHHH. Meton HerotoHa u ero moaudukanu. Meto
Creddencena. [Tomrocusie Metoasl Hptotona. Urepannonnsie metonsl. Meron 3eiimens.
CBsI3b 3a/1a4M HaXOXAECHUS MHOTOMEPHBIX KOpHEH ¢ 3a7aueil MUHUMU3aIUH.

Mertonbl 0ofHOMEPHOH MUHMMU3aLUU. MeTobl IpAMOro noucka. MeTon 30J10TOro ce4eHusl.
Meton napa6on. Meton HeroToHa .

Metoasl MHOTOMEpHOH MuHUMHU3alWH. [lokoopauHaTHBIN crycK. ['paJneHTHBINA CITyCK.
Meton HbroToHa. MeTon CONPSDKEHHBIX TIPAagUEHTOB. JIMHAMUYECKUH METOJ IIOUCKa
MHOTOMEPHOTO MHHHMyMa. besrpagmentHeie Meromsl. Meron — nedopmupyeMoro
MHororpanauka (Hennepa-Muna, «améosr»). Meton [Naysma.

Ipubnmxenne QyHKIUH B cMeXHBIE BOHMpPOCchl. KycodHO-THMHEHHAs M MOJMHOMUAIBHAS
uHTepnosiuus. PanuonaneHass uHTEpnoasuuus. MuTtepnonsauus ciutaiHamu. [IBymepHas
uHTepnosus. MeToa HauMeHbIINX KBAaJPaTOB.

Uucnennoe wunrerpuposanue. [Ipocteiimme kBagparypHele ¢opmynsl. KsamparypHbie
¢dopmyner T'aycca. Anroputm PombGepra. BeruucieHne WHTErpaioB B HEpETYIAPHBIX

ciydasx. MHoromepHsle unrerpaisl. Merog MonTe-Kapiio

Kpurepuu ouenku (B 6aniax):

- 12-15 6annoe BHICTABISIETCS CTYICHTY, €CIIU CTYICHT MOJHOCTBIO PACKPBLI TEMY JIOKJIaa,
JIaJI TIOJIHBIE, pa3BEpHYTHIE OTBETHI HA BCE JOMOIHUTENIBHBIE BOIIPOCHI, TPOJEMOHCTPHUPOBAI
3HaHUE (YHKIUMOHAIBHBIX BO3MOXKHOCTEH, TEPMHHOJOTMH, OCHOBHBIX JJIEMEHTOB IO
JIaHHOM TEME.

-_4 6annoe BBHICTABISETCS CTYIEHTY, €CIM CTYICHT pacKpbUl TEMy JOKJaja, OIHAKO
JIOIYILIEHbl HETOYHOCTH IIPU OTBETE HA JIOIMOJIHUTEIIbHBIE BOIIPOCHI.

- 2-3 0annoe BLICTABIACTCA CTYACHTY, €CITU MPH JOKJIAJe CTYICHTOM JIOMYIIICHO HECKOIBKO
CYIIECTBEHHBIX OMIMOOK B TOJKOBAHHM OCHOBHBIX MOHATHHA. JIOrMKa M MONHOTA JOKIaaa
CTpaJlalOT 3aMETHBIMH H3bSHAMHU. 3aMETHbl MpOOENbl B 3HAHMM OCHOBHBIX METOJIOB.
TeopeTudeckre BOMPOCHI B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C IIPOIYCKaMU MaTepuaia.

- 1 pann BHICTaBIACTCS CTYACHTY, €CITH JOKJIAJ CBUACTSILCTBYET O HETIOHUMAHUU U KpaiHe
HEMOJHOM 3HAHWU OCHOBHBIX MOHATHH 1O Teme. OOHapYyKMBAETCsI OTCYTCTBHE HABBIKOB
TorcKa MH(OpMATIHH.



JlabopaTopHbie padoThlI.

JlabopaTopHBIe pabOTHI COCTABIAIOT BaXKHYIO YacTh MPO(ECCHOHANBHOMN MOATOTOBKU
cryneHToB. OHM HaIPaBJICHb! HA SKCIIEPUMEHTAIBHOE TOTBEPIKICHHE TEOPETHUECKHUX MOJIOKEHHH
1 opmMupoBaHNE yICOHBIX U MPOGECCHOHATBHBIX IPAaKTHIECKUX YMEHHUH. BrImonHeHne
CTy[eHTaMH JTa0OpaTOPHBIX pabOT HANIPaBIEHO HA 0000IeHNe, CHCTEMAaTH3aIHIO, YIITyOJIeHNUE,
3aKpeIUICHHE MOTYIEHHBIX TEOPETHIECKUX 3HAHUI 0 KOHKPETHBIM TEMaM JIMCLHILIHH;
(hopMupoBaHTEe HEOOXOIMMBIX IIPO(EeCCHOHANBHBIX YMEHHI U HaBBIKOB,;

BeInonHeHHIo 1a00paTOpHBIX paboT NPEIeCTBYET IPOBEPKA 3HAHUIT CTYAEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBITIOJIHEHUIO 3a1anHust. JIist Kaxk10it 1abopaTopHOit paboTh

IPeIyCMOTPEHA IIPOLEeypa 3allUThl B BUJIE YCTHOT'O OIIPOCa CTYJEHTOB.

O6pa3m,1 IPUMEPHBIX J'la60paTOpHI)IX pa60T OPUBECACHBI B MCTOANYCCKUX YKA3aHUAX (CM.

CTIHCOK JINTEPATYPHI).

Kputepun ouenku (B 6a/uiax):

- _3 6annoe BHICTABISCTCS CTYACHTY, €CIIM OH O3 OIIMOOK BBHIMIONHUI IA00OPaTOPHYIO padoTy u
OTBETHII Ha BCE JOMOJIHUTEIBHBIC BOIPOCHI;

- _2 6anna BHICTAaBISIETCS CTYJCHTY, €CIIH CTYICHT BBICTABIICTCS CTYICHTY, €CIIM OH 03 OIIHOO0K
BBIMTOJIHWII JTAOOPAaTOPHYIO paboTy, HO CMOT OTBETUThH HE Ha BCE JIOMOIHUTEIBHBIC BOIPOCHI;

- _1 6ann BHICTABIISAETCS CTYACHTY, €CIIA CTYISHT JOIMYCTHJI OIIMOKY MPH BHIMTOTHEHAN
nabopaTOpHOI pabOTHI M OTBETaX HA TEOPETHYESCKUE BOIIPOCHL;

- _0 6annoe BeICTaBISIETCS CTYACHTY, €CIIH OH HE CIIPAaBUJICS HU C TEOPETHUYECKOM, HU C
MPAaKTUIECKON YaCThIO 3aIaHHS.

IIpumep TecTOBOrO 3aJaHMA:

1. YcraHoBUTEe B MpaBUIIBHOM IOCIENOBATENBHOCTH ATalbl pPELIEHHUs 3a7ad C IOMOLUIbIO
METOJOB MaTeMaTU4YECKOr0 MOJEIUPOBAHUSI.

A) Bs16op umn pa3paboTka 4UCICHHOTO METOa

B) ITocTpoeHne MaTeMaTHIECKOH MOIETH

B) Ananus pe3ynpTaToB

I') UccnenoBanne o0bekTa M GOpMYITHPOBKA COAEPKATEIHEHON OCTAHOBKY 3aa4H

1) PazpaboTka BEIYHCIATENFHOTO allTOpPUTMa

E) IlpoBeneHne BoIYMCIECHUH

X)) PaspaboTka nmporpaMMbl Ha KOMIIBIOTEPE MM BEIOOp MaKeTa MPUKIIAIHBIX IPOrpaMM

2. ITpongomxwure.



CucremMa MaTeMaTHYECKUX COOTHOLICHHH, KOTOPBIM JIOJDKHA YIIOBJICTBOPATH CHCTEMa OCHOBHBIX
napameTpoB 331241 W o0bekTa -

3. BBI6€pI/ITe OCHOBHEIC Tp€6OBaHI/I$I, NPpEabABIISICMBIC K MaTeMaTHYECKOH MOACIIN.

A) ajieKBaTHOCTh
b) cpaBHuUTENIBHAS IPOCTOTA
B) mocrynHocTs MaTeMaTH4ecKon 00paboTKH

4, Bribepure MeTonpl, KOTOPBIE CBOIAT pellieHHEe 33/a4d K BBITOJHEHUIO KOHEYHOTO 4YHCIia
apu(MeTHYeCKUX NeHCTBUI HAJl YMCIaMu, a Pe3yAbTaThl - B BUJIE YUCIOBBIX 3HAUCHUH.

A) rpadugeckre MeTOIbI
b) ananmurnueckue MeTomp!
B) uncrneHHbIC METOBI

5. YCTaHOBUTE COOTBETCTBUE MCXKAY UCTOYHUKaAMHU U maccmbnxauneﬁ HOFpeH.IHOCTefI.

A) mapaMeTpsl, BXOAIIKE B ONMCAaHKUE 3a7a4uH, 331aHbl HETOUHO

b) maremaTuyeckas MoOJEIb OINUCHIBAET H3YYaeMblii OOBEKT MPHOIMKEHHO C Y4E€TOM
OCHOBHBIX HanOolee cyliecTBeHHBIX (JaKTOPOB

B) uucneHHBI anropuT™M, METOA pEIIeHWS MaTeMaTHYeCKOH 3aJaud JaeT JIHIIb
IpuOIMKEHHOE PEIIeHIe

I') nmpu BBOE MCXOJHBIX JAHHBIX B MPOIIECCE BEIYUCICHHS MTPOM3BOJUTCS OKPYTIICHHE

J1) morpenrHoCTh MPUOIMKSHHBIX YUCET B MPOIIECCe PEIISHUS MOCIICOBATELHO TIEPEXOJIAT B
PE3yIAbTATHI BEIYUCICHUN W TOPOXKIAIOT HOBBIE MOTPEITHOCTH

1) norpemHxocTs MeTOAA

2)HeycTpaHMMasl MOrPELIHOCTh HCXOAHBIX JaHHBIX

3) BBIUUCIUTENBHAS IOTPEITHOCTD

4) HeycTpaHUMas MOTPEUTHOCTh MaTeMaTUIeCKOW MOJETH
5) HOTrpemHOCTh OKPYTIICHUS

Orger:A- ,b- ,B-  ,T'- JO-_
6. Oxpyrimte gncio 3,1415926 no geTsIpex 3HaYamuX IUGp U BEIOEPHUTE MPaBIIBHEIA OTBET.

A) 3, 1415
B) 3, 1416
B) 3, 142
3,14

7. BoumuTe npaBUiIbHBIN OTBET.

Linpper 1, (12, ... ~ n NMpuOIMKCHHOTO YHCNTA a HA3BIBAIOTCA BEPHBIMH B
CMEBICTE, eci a0CONMIOTHAS MOTPEIIHOCTh NMPHOIIKEHHOTO YHCIA a HE IPEBOCXOIUT IOIOBHHBI
enuHuIB! (M-N+1) —ro paspsna, KOTOPOMY MPUHAUIEKHUT Ludpa [n .

8. OmpenenuTe OTHOCUTEIHHYIO MTOTPEITHOCTh MPUOIIKEHHOTo yrcia 2,997925%108 .

A) 0, 00005



B) 0, 000005
B) 0, 0000005

9. Ompenenure aOCOMIOTHYIO ITOTPEITHOCTE MPHOIIIKEHHOT0 yncia 2,997925%108 .
A) 50 B) 150
b) 100 I') 200

10. BeiOepure nmpaBIIIBHBIHA OTBET.

Onpez[eneHHe JAOITYCTUMBIX HOFpCH.IHOCTefI HpI/I6J'II/I)KeHHLIX 3HaYCHU I APryMeHTOB, IMO3BOJIAIOIINX
BBIYHCIIUTH 3HAYCHUC d)yHKI_[I/II/I C IOrp€IHOCTbIO, HE HpeBLIIlIaIOH.ICfI 3aJIaHHOI'O, - 3TO:

A) o01mas 3a1aua TeoOpuy MOrpeIHOCTeH
B) obpaTHas 3aaua TEOpHH MOTPEIIHOCTEH.

11. Be1bepuTe 3Tansl aIropuTMa HaXOXKACHHS KOPHS YPaBHEHHS C MOMOIIBIO YHCIEHHOTO METO/a
U YCTaHOBMTE UX B IIPAaBUJIbHON M10CIIEN0BATEILHOCTH.

A) yrouHeHHe 3HaUYEHUs KOPHS
b) untepnonsus

B) nokanusauus KopHs

I') anmpokcumarnus

12. Beibepure OCHOBHBIC METO/IbI JIOKATU3AIUU KOPHEH.

A) aHaTUTUYECKUN METOJ

B) rpadmueckuit meron

B) MeTon MONOBHHHOTO AETICHHS
I') meron urepannit

) meron Tpanenuit

E) MeTo1 HaMMEHBIIINX KBaIPaTOB
2K) meton xopa

3) MeTo/1 KacaTeJbHbIX

13. Beibepure OCHOBHBIE METOIbl YTOUHEHHUSI KOPHEH.

A) aHaTUTUYECKUH METOJ

B) rpadmueckuit meton

B) MeTo/1 MONIOBUHHOTO JICJICHUS
I') meron urepanuit

) meron Tpanenuit

E) MeTo1 HaMMEHBIIINX KBaIPaTOB
K) meton xopa

3) MeTo/1 KacaTeJbHbIX

14. YcraHoBUTE B IPaBUIILHOMW MOCJIE0BATEIBHOCTH aJITOPUTM METO/Ia MTOJIOBHHHOTO JICJICHUS.

Decmu f(x)* f(b)<0, To b=x, nHaue a=x
2)BprunciuM x = (a+b)/2; f(x)

3)ecnn f(x) =0, mepexoxuM K BEIBOAY 3HAUCHHS X
4)KOoHeII.



S)ecmm ~ b-a >[", To IepeXomrM K Ha4YaJly aJropuTMa
6)BBIBOIUM 3HAYCHHE X

Orser:

15. Boibepure mepBoe yCIIOBHE, KOTOpOEe HEOOXOMMMO BBIIOJHHUTH MPHU UCIIOIH30BAHUU METOIA
MPOCTBIX UTEPALIHHL.

A) BbIOpaTh HavabHOE NMpHOTKeHHE X0
B) ucxonHoe ypaBHeHHE MpeoOpa3oBaTh K BUIY, yJOOHOMY JUIs UTEpAIHid
B) nmpousBectu oTzieieHue KOPHSI.

Orser:

Kpurepun onenku (B 6aj1ax):

-5 _6annoe svicmasnsemces cmyoenmy, ecaiu dano om 86 oo 100% gepuwvix omeemos.
-4 o6anna svicmasnsiemes cmydenmy, eciu oarno om 11 0o 85% eepuvix omgemos;
- 3_obanna svicmasnsiemes cmydenmy, eciu oarno om 56 0o 70% eepuvix omeemos;

- 2 banna svicmasasiemesi cmyoenmy, eciu 0ano 41-55% seprvix omeemos;

-1 6ann svicmagasiemcs cmyoenmy, ecau 0arno om 20 0o 40% eepnvix omeemos;

- 0_6annos svicmasnsemes cmyodenmy, eciu oano menee 20% npasunbhvix omeemos;

w

5. YueOHO-MeTOANYECKOE U HH(POPMAIMOHHOE 00ecTedeHre TUCIUIITMHBI

5.1. IlepeyeHb OCHOBHOI M JONOJIHUTEILHON yu4eOHOIl TuTepaTyphbl, HEOOXOAUMON JIsI
OCBOEHUS TUCIHILTHHBI

OcHoBHasi 1MTepaTypa:

AmocoB A.A., lyounckuii FO.A., KomuenoBa H.B. BeruuciurensHbie METOBI /17151 HMHKEHEPOB.
— M.: Beicr. mk., 2003. — 596 c.

Kanutkun H.H. Yucnennsie meronsl. — M.: Hayka, 1978. — 512 c.

OmnOKy NpH YUCICHHBIX pacdeTax U OCOOCHHOCTH MaIIMHHOHN apudmeruku. / Mert. yk. CocT.
3axuppsHoB @ .K. — Va: PUO baml'V, 2004. — 24 ¢

MeToandeckre yka3zaHHs 110 PENICHUIO MPUKIaaHbIX 3a1a4d Ha DBM. / Coct. 3akupbsaoB @.K.
— Vpa: PUO baml'V, 1996. — 24 c.

Jlono/iHuTeIbHAS JIUTEpaTypa:

[TerpoB W.b., Jlobano A.W. Jlekuuu mo BeruuciutenbHoH matemaruke. — M.: BUHOM.
Jlabopartopus 3Hanui, 2006. — 523 c.

Wnbuna B.M., Cunaes I1.K. Yucnennsie metonsl s ¢u3mkoB-teopeTukoB. |. — Mocksa-

Wxesck: MHCTUTYT KOMIBIOTEPHBIX UccnenoBanuii, 2003. — 132c.

BepxOuukuii B.M. OcHOBBI YUCIEHHBIX METOJ0B. — M.: Bricml. mik., 2002. — 840 c.

Kaxanep 1., Moynep K., Hamr C. UncneHHBIE METOIBI W MaTeMaTHYecKoe odecriedeHne. — M.:

Mup, 1998. - 575 c.



5. baxsano H.C., XXuakoB H.II., Ko6enskoB .M. Yucnennsie metoasl. — M.: Jlabopatopus
Bazoseix 3uanuii, 2001. —

6. ®enmopenko P.I1. Beenenne B BeruncnuTensHyo ¢usuky. — M.: M3g-Bo Mock. (hu3.-TexH. HH-
Ta, 1994. — 528 c.

7. MynpoB A.E. Uncnennsle Merons! mrs II9BM Ha s3eikax beiicuk, ®@oprpan u IMackams. —
Tomck: MIT «PACKO», 1991. — 272 c.

8. Mboreioz [Ix.I., ®unx K.JI. Yucnennsie metonpl. McmomszoBamme MATLAB. — M.:
Mznarensckuii mom «Bumssamcy, 2001. — 720 c.

9. Camapckuit A.A., I'ynun A.B. Hucnennsie Metonbl. — M.: Hayka, 1989. — 432 c.

10. Baxsaznos H.C., Jlanun A.B., YmxonkoB E.B. HucieHHbIe METOBI B 3a/1a4aX U YIPaKHCHHSIX.
— M.: Bercr. mik., 2000.

11. Beiikep k., 'petiBc-Moppuc I1. Annpokcumanuu [1ane. — M.: Mup, 1986.

12. e Bop K. IIpakTiueckoe pyKOBOACTBO IO cruiaiiHam. — M.: Paauno u cBsi3b, 1985.

13. Bacuibe @.I1. UncneHHbIC METOBI PEIICHHS IKCTPEMaNbHbIX 3a1a4d. — M.: Hayka, 1980.

14. Tunn @., Mroppetit V., Paiit M. [Ipaktudeckast ontumu3anus. — M.: Mup, 1985.

15. HdemupoBuy B.I1., Mapon N.A. OcHOBBI BEIYHCTUTENBHON MaTeMaTHK. — M.: Hayka, 1966.

5.2. ITepeyens pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTu «HTepHET» N
NPOrpaMMHOI0 o0ecneyeHusl, HeOOXOAUMBIX /ISl OCBOCHHUSI JMCIMIIIUHbBI

Ilepeuyenb HH(OPMALIMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UnTepHeTt"

1. DnekTpoHHO-OMONIMOTEeYHAsI CHCTeMa U3/IaTeNbCTBa «JlaHby
2. DIEeKTPOHHO-OMOIMOTEYHAs CHCTEMa «Y HUBEPCUTETCKas OMOIHOTEeKa OHIANH»
3. HarmmonaneHerit OTkperThnii YHUBepcuteT « MTHTYUT»

IIepeyeHb MPOrPaMMHOI0 00ecIeYeHusI
[Ipu BBIOIHEHUH T1a0OPaTOPHBIX PAOOT MPEUMYILECTBO OTAAECTCS U3YYEHHIO BO3MOXKHOCTEH
CBOOOJHOTO MPOrPaMMHOT0 00€CTIeYEeHHUS:
Lazarus
MicrosoftOffice
AcrobatReader

Tpusoosimest ccolIKu HA CReyUaibHble Caimyl, NepeyeHs TUYEHIUOHHO20 Ul HAXOOSULe20Cs 8
€c80600HOM 0oCmyne nPoSPamMmMHo20 obecneyenusl, Heobxooumble OJisl U3YUeHUss OAHHOU

OUCYUNTIUHDI.

6.MaTepuaibHO-TeXHHYecKasi 0a3a, Heo0OXoaUMasi VISl OCYIIeCTBJICHHS

06pa30BaTEILHOr0 NPOLECCa MO ANCIHILIHHE

{ Mpumevanme [i1]: mro

Haumenosanue Buo 3anamuii Haumenosanue o6opyoosanusn,
CReyuanu3upoBaAHHbHIX npoOZPAMMHOZ0 0DecneueHus

ayoumopuil, KaOuHemos,

aadopamopuii

1 2 3
Ayoumopus (412 | IIpaxmuueckue Haumenosanue 0bopyoosarus (npu
¢usmam xopnyc) 3aHAMUsA Heobxooumocmu) (Hanpumep, npubop,
YCMAaHosKa, Habop u m.o.)




Komnvromepnuwiii
rkaacc(412

Kopnyc)

Guzmam

Jlabopamophvie
pabomvi

Komnviomepul, umerowue un@dopmayuonno-
BLIYUCAUMEIIbHBLE AHATIUMUYECKUES CUCTEMDbl,
Komopble 6Kuoyarm 6 cebs 0azbl OAHHBIX,
Memoobl 06pabomru uHghopmayuu Ons ...




MHWHOBPHAVYKHU POCCHUU

®I'BOY BO «BAIIKHUPCKHU TOCYIAPCTBEHHBIN YHUBEPCUTET»

HAMMEHOBAHUWE OUJINAJIA

HAVUMEHOBAHUE ®AKVYJIBTETA (MHCTUTYTA)

COJEP)KAHUE PABOYEM ITPOT'PAMMBI

JAUCLHUITIINHBI YucieHHble METOAbI Ha
(HAaMMEHOBaHUE JUCIUILINHBI)

O4Has

(hopma oOyueHust

ceMecTp

Bua padorsl

O0LeM TUCIUIINHBI

O6mas Tpynoemkocts aucuuminssl (3ET / yacos) 4/144

YueOHBIX YaCOB Ha KOHTAKTHYIO paboTy C MperoiaBaTesiem:
JIEKITUH 16
IIPAaKTHYECKUX/ CEMHUHAPCKUX 16
71a60paTOPHBIX 48
JIpyrux (TpynnoBasi, ”HIUBHIyaJbHAs KOHCYJIBTAIMs 1 HHBIC

BUJIBI yICOHOM NIESTENBHOCTH, IPELyCMaTPHUBAIOLIHE padoTy 1,2

oOyuatomuxcs ¢ npenonasarenem) (OKP)

Y4eOHBIX 4aCOB Ha CAaMOCTOSITEIbHYIO padoTy oOydatormuxcs (CP) 10

Y4eOHbIX 4acoB Ha IOJArOTOBKY K

sK3aMeHy/3adety/ mudpepernnpoanaomy 3adety (KoHTposb) 52,8

®dopma(bl) KOHTPOJIS:
9k3amMeH 6 cemectp




dopma TeKyIero

ot e | oo o
No p 6 6 ’ p ’ JIOMIOJIHUTENIbHAS 3agaHus 1Mo (KOHHOKBH MBI
Tema u cogepxanue 71abOpaTOPHRIC pabOTEI, CAMOCTOATCIILHA JITeparypa, CaMOCTOSITEIbHOU YMBI,
n/m paboTta u TPYAOEeMKOCTh (B Yacax) KOHTPOJIbHBIE
peKOMeHIyeMas CTyAeHTaM | paboTe CTYICHTOB 6
(HOMeEpa u3 cIucKa) DaboTe,
KOMIIBIOTE€PHBIC
JIK ITP/CEM JIP CP TeCTHI 1 T.IL)
1 2 4 5 6 7 8 9
1 | Beemenue. OcCHOBHEIC 1 1 4 [1] r. 1-3
STaTb pelIeHus [2] rm. 1 3amaHua Ui JlabopaTopHas
(dusnyeckoil 3amaum C [3] CaMOMTOSTEITLHON pabota
pUMEHEHHEM [5] mexrms 1 pabots u3 [3]
KOMIIBIOTEPA. [8] rm. 2 TectupoBanme
Hcrounuku u
Kkaccudukarys JIOKIIA]T
MOTrpeUIHOCTE |
pe3ylibTaTta 4YHCICHHOTO
pelieHus 3aauu.
OcoberHocTH
MaIlIuHHON
apu(MEeTHKH.
OO0yCITOBIICHHOCTD u
KOPPEKTHOCTh 3a/laud U
YCTOWYUBOCTh
YHUCIICHHOTO aJITOPHUTMA.
Kiaccudukarus
BBIYKCITUTETBHBIX
METOJI0B
2 | YucneHHble METO/IBI 1 1 6 1
JUHEHHOW aNreOpHhI. [1] . 5 JlaGopaTopHas
[ToctaHoBKa 3a1aum. [2] . 5 pabota
CTpyKTypa MaTpHIL [4] Tema 2




Hopma BekTopa u
Matpulpl. Hucino
00yCIIOBJICHHOCTH.
Or11eHKA MTOTPEIHOCTH.
Pemenne cuctem
JIMHEHHBIX
anreOpamdecKux
ypaBHeHu. Meron
uckioyenus ["aycca.
Br16op Benymiero
3neMenTa. Meron
T'aycca- XKopnana. LR-
pa3ioKeHne MaTPHUIIbL.
Metox nporoHku
penIeHus
TpeXAUaroHaIbHBIX
CHCTEM.

[5] mexrpms 2
[8] ri. 3

TectupoBanue

JOKJIaq

UtepaunoHHble METOIBI
pemenus. Teopema o
CXOMMOCTH METOJa
TOCIIeTOBATEITBHBIX
npubmmkeHui. Meton
Sxobu. AnpropHas u
arnocTepruopHasi OUEHKU
TOYHOCTH ITOJTy4YCHHOT O
peuienust Ha N-oi
urepauuu. Meroxn
3eiinensa. Meron
[OCJIEA0BATEIbHON
BEpXHEH pejakcaluy.

[1] r. 6
[2] r 5
[4] Tema 2
[5] nexumst 2

[8] ri. 3

JlabopaTopHast
pabora

TectupoBaHue

JOKJIag

Hxoxnenne HyJIeH
(hyHKIHH. Metonp!
OHCEKIINH, Herorona,

[1] .4
[2] r. 5
[4] Tema 1

JlaGopaTtopHas
pabota




CECKyHIux u OILICHKa

[5] nexums 5

CKOpOCTH uX [8] rm. 7 TecTupoBaHue
CXOOUMOCTH. Meton

MIPOCTOM UTEPALMH. JOKJIaJ
Perienune cucrem [1] ton. 7

HEJIMHEHHBIX [2] .5 JlaGoparopHas
ypaBHeHHA. MeTon [4] Tema 3 pabora
MPOCTOM MTEPALIUH, [5] nexiwms 5

mero HetoToHa ¢ [8] rn. 7 TectupoBanue
MOAUDUKATTHSIMH.

CBs3p Mexy 3aaauei IOKJIaJ
HAXOXKICHUSI

SKCTPEMYMOB (PYHKIIUH

U PCIICHUEM CHCTEMBI

HEJIMHENUHBIX

YpaBHEHHUH

IMownck MUHUMYMa [1] .9 JlaGopaTopHas
byHKITIN OJTHOM [2] . 7 paborta
MIEpEeMEHHOR. AJITOpUTM [4] Tema 4

30JI0TOTO CCUCHUSI. [5] nexuus 4 TecTupoBaHue
Merox HeroToHa, METOI [8] rn. 9

CEKYIIHX. JIOKIIaJ
Munnmym QyHKIH

HECKOJIbKUX [1] rn. 10 JlaGopartopHast
nepeMeHHBIX. CIycK 1o [2] tm. 7 pabota
KOOp/IMHATaM. [4] Tema 5

['paMeHTHBIN CITyCK. [5] nexums 4 TectupoBaHue
Hawuckopeiimmii crryck. [8] .9

JnHamuueckuii MeTon JIOKJIaz

MTOWCKa MHOTOMEPHOTO
MUHHMYMa.




8 Wurepnionsuust. [1] rm. 11
Kycouno-nuneitnas [2] T 2 JlabopaTopHas
HHTEPIIONSLIHSL. [4] Tema 6 pabora
IonuHOMUAIBHAS [5] nexrms 6
WHTEPIIOJISLIUS. [8] r. 4 TectupoBanue
NurepnionsimoHHbIe
MHOT'OYWICHBI B (hopme Hoxknan
HeroTona u Jlarpanxa.
MHorousneHsl
YeObImena.

9 CrutaiiH-MHTeP OIS M. [1] rm. 11
[Tapabonmaeckas u [2] T 2 JlabopaTopHas
KyOHuecKas CrtaiiH- [4] Tema 6 pabora
HUHTEPIIONISIIHS. [5] nekumu 3, 6
DKCTpAIONAIIHSL. [8]rm. 4,6 TecTupoBaHue
JBymepHas u
TpexMepHast Hoxknan
uHTEepnonanus. Meron
HAUMEHBIINX
KBaJIPATOB.

10 | ®opmyisl [1] rm. 13
MPSMOYTOJIEHHUKOB, [2] rn. 4 JlabopaTopHas
Tpanenuit 1 CUMIICOHA [4] Tema 7 pabora
W OLICHKA WX TOYHOCTH. [5] mexms 7
Ksanparypaeie [8] rn. 5 TectupoBanue
(hopmyIIBpI HAUBEICTIIEH
CTETEHH TOYHOCTH. Hoxknan
®opmynsl ["aycca.

11 | HUaTerpupoBanue [1] rn. 13
(dhyHKIMK IBYX U Oosee [2] rn. 4 JlabopaTopHas
MEPEMEHHBIX. [4] Tema 7 pabora
ITpuMeHeHHE METOIOB [5] nexrms 7




Momnre-Kapmno mis
BBIYMCIIEHUS
MHOT'OMEPHBIX
WHTETPAJIOB.
OKCTpanosaus
Puuapncona.
HecoOcTBennsie
HHTErpaIbL.
AanTuBHEIC
MPOTPaMMBI IS
BBIYMCIIEHUS
HWHTETPAJIOB

[8] rm. 5

TectupoBanue

Jloxman

KOHTpOJIbHAsI paboTa

Bcero uyacoB:

16

16

48

10




PedTHHI — IVIAH IUCHUTLINHBI

OCHOBBI YUCIICHHBIX MCTOJI0B

[Ipunoxxenue Ne 3.2
Maket paboueii mporpamMMsl
JHCIUTUTHEL (MOIYJIS)

(Ha3BaHWE MUCHUIUIMHBI COTJIACHO pabodeMy yueOHOMY TUIaHY)

HarpaBJIeHHe/ClIenaIbHOCTh dusnka
Kypc_ 3 ~ ,cemectp_ 2
Buapr yueoHoit nesiteabHocTn | bam za Yucno Bamnst
CTYEHTOB KOHKPETHOE 3aJlaHuH 3a MunuManbhbelii | MakcuMasbHbIi
3a/1aHue ceMecTp
MoayJs 1
Texkyuuii KOHTPOJIb
1. JlabopaTopHbie paboThI 3 5 0 15
2. TecToBBIIl KOHTPOJIB 5 1 0 5
PyGesxHblii KOHTPOJIBL
1. Nokiax 15 1 0 15
Monayas 2
Tekyuuii KOHTPOJIb
1. JIaGoparopHbie paboThl 3 5 0 15
2. TecTOBBIH KOHTPOJIb 5 1 0 5
PyGeskHblil KOHTPOJIBL
1. Nokian 15 1 0 15
HoompuresbHbIe HALIbI
1. CryneHuecKast OIMMIIMaa 3 1 0 3
2. ITyGnukanus crarei 4 1 0 4
3. PaboTa co mKOIbHUKAMH (KPYKOK, 3 1 0 3
KOHKYPCBI, OJINMITHAIBI)
4...
IMocenaeMocTh (0a/1/1bI BBIYHTAKTCS U3 0011l CyMMbI HAOpPAHHBIX 02/1710B)
1. TlocemeHue TEKIHOHHBIX -6
3aHITUH
2. TlocemieHne NpaKTUYECKUX 0 -10
(ceMHUHapCKHUX, J1ab0OpaTOPHBIX
3aHSTHI)
HTOroBplii KOHTPOJIb

2. DK3aMeH 0 30




®Dopma IK3aMeHALHOHHOr 0 OujieTa
MHWHOBPHAYKH POCCUHN

OEJEPAJILHOE I'OCY JAPCTBEHHOE BIO/DKETHOE
OBPA3OBATEJIbHOE YUPEXJIEHWE BbICIIEI'O OBPASOBAHHS
«BAIIKMPCKHN IT'OCY JAPCTBEHHbIM YHUBEPCUTET»

OU3UKO-TEXHUYECKUIA MHCTUTY T
KA®EJIPA TEOPETUYECKON OU3NKN

SK3AMEHALIMOHHBIN BUJIET Ne 1
0 JUCHUITIIMHE OCHOBBI YUCIIEHHBIX METO0B
Hanpasnenue 03.03.02 dusuka
dusuka KOH,HeHCHpOBaHHOFO COCTOsIHHMS BEUIECTBA

1. Perrenue oOBIKHOBEHHBIX AU (EpEeHIIMATBHBIX YPaBHEHHH. Y CTOIMYNBBIE U HEYCTOWYNBBIC YPAaBHEHHUS.
CoOcrBeHHbIe 3HaueHHA 1 MaTpuna Skoou. XKectkue 3amayn.

2. Pemenne cucteM JIMHEHHBIX anreOpandeckux ypaBHeHHH. [Ipobnemsl peamm3anuu merona [aycca.
Bekrop ommOku 1 HeBsi3ka. Yncno 00yCIOBICHHOCTH MaTPHUIIBL.



