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1. IJTAHUPYEMBIE PE3YJBTATHI OBYUEHUS
1.1. Heau v 3agaumn AMCHUILINHBI

LeassMu ocBoOeHMs TMCUMIIMHBI «HUCIEHHBIE METOBI» ABISETCS (HOPMHUPOBAHHE Y
CTYJICHTOB CHUCTEMAaTHMUECKUX 3HAHUI B OOJIACTH UYHMCJICHHBIX METOJOB pEIICHUS 3aau
aHanu3a QpyHKuui, anredpsl, U PepeHInaTbHBIX YPABHECHUI.

3amauu AMCIUILINHBI.

- (hopmupoBaHUE NPEACTABICHUIN O YMCIEHHBIX METOJaX KaK METOAAX MPUOIMKEHHBIX
BBIUHCIICHUIN W MPEICTaBICHUU STUX BBIUMCICHUN B BUJIE YIOOHOM JJIsl COCTaBJICHHUS
IpPOrpaMM;

- (QopmMupoBaHuE 3HAaHUM M yYMEHUN HAaXOIUTh MNOJAXOMSIINE YHCIECHHBIE METOJIbI
anmpOKCUMAIUH B PEIICHUH 3a/1a4 HEJIMHEHHBIX YPaBHEHUI;

- (QopmMupoBaHWE YMEHHII W HAaBBIKOB 10 YHCJICHHOMY pEUICHUIO HETMHEHHBIX
YPaBHEHMU;

- (OpMHpPOBAHHE YMEHHI U HABBIKOB 110 METOJAaM YHMCIEHHOTO TU(PPEepeHIIUPOBAHUS U
MHTETPUPOBAHUS;

- (QopmupoBaHME YMEHHH U HABBIKOB [0 METOAAM YHCJICHHOTO PEIICHUS
OOBIKHOBEHHBIX TU(PPepeHIINATbHBIX YPaBHEHU;

- (QopmMupoBaHHUE YMEHUN U HABBIKOB [0 METOAAM YHUCIIEHHOTO pPEIICHHs YPAaBHEHUU B
YACTHBIX MTPOU3BOIHBIX.

1.2. Ilnanupyembie pe3yabTaThl 00y4eHHU s

B pesynbrare OCBOEHHMS JaHHOM JUCHMIUIMHBI Yy O0OydYaromuxcsi (OpMUPYIOTCS
CJIEIYIOIME KOMITETEHIINHN:
JIIK-9 - I'oToB Kk opraHu3anuyl OJMMINAMA, KOH(GEpPEeHINH, TYPHUPOB MAaTEMATHUECKUX U
JUHTBUCTUYECKUX UTP B IIKOJIE U AP
CIIK-1 - CnocoGeH OCBOWUTH COBPEMEHHBIE KOHIICMIIUU, TEOPHUH, 3aKOHBI U METOJIbI B
o0nacTu pU3MKU, MaTeMaTUKA U UHPOPMATHUKH, OBJIAJETh OCHOBHBIMU METOJIAMU PEILICHHUS
3aa4, cPOpMyIMPOBAHHBIMHU B paMKaX JaHHBIX MPEIMETHBIX 00JacTel, U MIPUMEHUTh UX B
poeCCUOHATILHOM IESITEIIbHOCTH.

2. MECTO JJUCIHUTIJIAHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

Jucunmuimaa  «YucneHHble  METOIBI» OTHOCUTCS K  4acTH, (opMupyemy:o
y4acTHUKaMHU o0Opa3oBaTeibHBIX OTHOIIeHWH bioka 1 wu  sBIseTcs  3JIEKTUBHOU
TACIUILIINHOM.

Jist  ocBoeHMs  OUCUUILIMHBL  «UMCIIEHHBIE  METOOBl M MAaTeMaTHYeCcKoe
MOJEIIMPOBAaHUE» CTYIEHTHl MCIOJB3YIOT 3HAaHWS, YMEHMs, HaBBIKH, IIOJyYEHHBIE W
c(OPMUPOBAHHBIE B XOJA€ M3YUEHHUS TaKuX IUCLUUIUIMH Kak: «MaTremaTnyeckuil aHaiusy,
«JIuneitnas anreOpa», «uddepeHumanbHple ypaBHEHU.
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N3ydenne nucuuruinHbl «YuciaeHHbIE METONBI» SBIISIETCS 0a30#l 11 MOCIeayIOIEero
u3ydeHuss cryneHtamMu «KOMIBIOTEPHOTO MOJAEIHMPOBAHUS», KYpCOB TIO  BBIOOPY
poeCCHOHATTEHOTO ITUKJIA, TOJTOTOBKU K UTOTOBOM aTTECTAIIHH.

3. OFBbEM N COAEP KAHUE JUCHUIIJINHBI

3.1. O0beM TUCHHUILINHBI

dopma 00y4eHuUs
IToka3zaTenb 00beMa JUCIHUIINHDBI
Ounas

O0BeM QUCHMILIMHEI B 3aUE€THBIX €UHUIIAX 2
O0BeM OTUCHUIUIMHEI B Yacax 72
KoHnrtakTHas pabota 56
Jlexmn 18
JlabGopaTopHble 3aHATUS 38
KoHTakTHBIC Yackl Ha TPOMEXKYTOUHYIO 0.2
aTTECTAIHIO:

3a4deT ¢ OIeHKOM 0.2
CamocrosiTenpHast paboTa 8
KoHntpoiib 7.8

@opMoii MPOMEKYTOUHOM aTTECTALMU SABJISIETCS 3a4ET C OLICHKOM B 4 ceMecTpe

3.2. Conep:kaHue JUCUUIINHBI

KouauuecTBo
4acoB
HauMeHoBaHMe pa3iesioB (TemM) o | 2 °:f
TUCUUILIMHBI ¢ KPATKUM COJAEPKAHUEM 2 %
° | o =
2| FE
= S w3
= | = = a, =
== | %o §
Z2 |5 | /¢ 3
L | =R
RR {ES 4
Tema 1. BBenenne B uncCIeHHBIE METOBI. TEOPHUS MOTPEITHOCTEH. 2 6
Conep:xanmne:
KpaTtkue ucropuueckue CBeAEHUs O YUCICHHBIX MeToaax. [lonsTue
o norpemrHoctu. Knaccudukamus norpemnocreid. [Ipsmas 3amaua
Teopun morpemHocted. OOpaTHas 3aa4a TEOPUU TMOTPEITHOCTEH.
[TorpemHocTh Npu mpeactaBieHuy uyucen B DBM. AGcontoTHas u
OTHOCHUTENbHAS TOTPEIIHOCTH. Okpyrnenue uwmcen. BepHble

5



3Hayamue wudpel. IlpaBuno 3amucu  MPUOTMKEHHBIX YHCEN.
Omnpenenenrue KOJIMYECTBA BEPHBIX LUDpP MO OTHOCUTENHHOU
MOTPEIIHOCTH. OneHka mOrpemHocTe  apupMETHIECKUX
oneparuii. OmeHKa MOrpemHocTy 3HaueHus auddepeHupyemon
byHKIHN.

Tema 2.PenieHne cuctem JMHEUHBIX YPaBHEHHUI.

Copep:xanmne:
[TocTaHOBKa 3aJayu pELICHHUS CHUCTEMbI JIMHEHHBIX YpPaBHEHHIA.
Meron T'aycca. YTouHeHue KopHeu. Pemenue cucrem ¢

HECKOJIbKMMH IPaBbIMU YacTSIMH, OOpallleHHe MaTpUll, BEIUUCICHHUE
omnpenenuTesned. MeToa NpOCTOM UTEpalMM PEIICHHUsS CUCTEM
JUHENHBIX YpaBHEHU. [IpuBeneHne cucremsl K BULy, IPUTOJHOMY
s Meroga wurepaunii. Hopmbl Bektopa m Marpunbl. OneHka
MOrPENTHOCTEN MeToAa urtepauii. Merton 3eiaens.

Tema 3. IlpuOnuxeHHOE pelIeHUME HEJIWHEWHBIX YpaBHEHUU U
CHCTEM.

Copep:xanmue:

[ToctanoBka 3amaun. OrtneneHue KopHen (Tpaduueckuii u
aHATMTUYECKUI crmoco0). Meton mosnoBuHHOTO AeneHus. OleHka
IIOrPEIIHOCTA METOJIa ITOJIOBUHHOTO JelIeHusA. Meroa urepauui.
WrtepannoHHas mocienoBaTesbHOCTh. CXOIMMOCTh WUTEPALIMOHHOW
IIOCJIEI0BATENBHOCTH.  JlocTaTOUHOE  yCIOBHE NPUMEHUMOCTH
MeTrona urepauui. llpuBeneHne ypaBHEHUNW K BUAY, NPUTOJHOMY
I MeToAa urepauuii. OleHka NOTPEIIHOCTEH MeToaa MTEpaliuil.
['eomerpuueckas MHTEPIIPETALIUA. Meton KacaTeJIbHbIX.
['eomerpuueckass uHTeprnperanusa. Meron xopa. I'eomerpuueckas
uHTeprnperanus. KoMOMHUPOBAHHBIM METOA XOpA M KacaTelbHBIX.
OueHka MOTPEeHIHOCTEN METOAO0B XOpJ M KacaTelbHbIX. MeTton
IIPOCTOM HWTEpalMM [JJII CUCTEMbl HEJIWMHEWHBIX YpPaBHEHHM.
[Tonstue o mertone HpIOTOHA pelIeHUS CUCTEMbl HETMHEWHBIX
YPaBHEHUM.

Tema 4 MeTonbl HaWTy4IIIETO MPUOIMKEHUS

Conep:xanmne:

Tabmuunas Qyskmus. [loctaHoBka 3agaun 00 amMpOKCHMAIIAU
byHKIHA. Narepnionsums. [lonmHoMuanbHas HMHTEPIOISALHNS.
Teopema 0  €IMHCTBEHHOCTHM  3aJadyd  IOJMHOMHAJIBHOIO
VHTEPIIOJIUPOBAHUSA. ITorpemHocTts ITOJIMHOMUAIBbHOU
uHTEepnojsauuu. VHTEepnoNsiUOHHBIA  MHOTOWIeH B  QopMme
Jlarpanxa.  Koneunble  pa3Hoctu.  TaOinuuyHble  pa3HOCTH.
Paznenenneie pazHocTH. llepBblii M BTOPOM MHTEPHOJISILMOHHBIN
MHorousieH HprotoHa. OneHka MorpemHoCcTel HHTEPIOISIIUOHHBIX
dbopmyn Hbrorona. PopmMmyna JIMHEHHOTO MHTEPHOJUPOBAHUS U
CrocoObl ONeHKU ee morpemHocTy. [locTaHOBKa U peleHne 3a1aun
obpaTHOTO MHTEPIIOJIUPOBAHUSL. Oo6partHoe JUHEWHOE
uHTepronupoBanue. [IpubamkeHHoe penieHne ypaBHEHHI METOA0M
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0o0paTHOTO WHTEPNOIUPOBAaHUS. MUHUMH3AIUS TOTPEITHOCTH
MOJIMTHOMHUAJTLHOW HMHTEPIIOJSIIIMN TYTeM CIICIHAILHOTO BBIOOpA
y3710B. MHorounensl YeObiiieBa. MeToJ; HAMMEHBIIINX KBaJApPaTOB
(IMUCKpETHBI BapWaHT CPETHEKBAAPATUYCCKUX MPUOIMKESHUN).
[ToctanoBka 3amauu. IloHarne 00 omnpeneneHUr mNapaMETPOB
(GYyHKIIMOHATBPHOW 3aBUCMMOCTH. PelieHue 3agaud s cioydas
JMHEWHOW 3aBUCUMOCTH. CBeNEHHE K JMHEWHOMY CIy4Yaro 3aJadd
HaXOXKJeHUs npubanxaromei GyHKIHUY ¢ ABYMS TapaMeTPaMH.
Tema 5. Uucnennoe unterpupoBanue u qudepeHmpoBaHue. 4 6
Copep:xanmne:

[TocTanoBka 3amaun yucieHHoro auddepennrpoBanus. GopmyIibl
YUCJIEHHOTO Nu(depeHIIMpOBaHNs HA OCHOBE MHTEPIOJIAIIMOHHOTO
MHoroujieHa HerloTtona. HeycTpanumas mnorpemHocts Gopmy

YUCJIEHHOTO AU PEepeHIIMPOBAHHUS. [locTaHoBKa 3amaym
YUCJIEHHOTO0  HMHTErpupoBaHus. DopMyibl  NPSIMOYTOIBHUKOB.
OueHka  MOTPEIIHOCTEMN. ®opmyna  Tpareuum. Ouenka

norpemHocTed. Popmyna CumricoHa. OLEHKa ITOTPEIIHOCTEN.
Meton HeonpeneneHubix KoddduiuentoB. Dopmyner HeroTona—
Koreca. KBanparypnas dhopmyna ['aycca. Merox Pynre —PomGepra
— PrdapacoHa OlleHKH NOTPENTHOCTH.

Tema 6. Uwucinennole Meroabl pemieHus auddepeHuanbHbx | 4 8
YpPaBHEHUM.

Conep:xanmne:

[Tonsitue yucneHHoro pemeHus 3agaun Komm ajisi 0OIKHOBEHHBIX
mupdepeHunanbHbIX  ypaBHeHUM. Meron  Dinepa U ero
Momupukanuu (Meton Ditnepa-Komm, MeTon CepeMHHBIX TOYEK).
TouHocth MeTOnma Jiniepa u ero Mmoaudukaruii. Meton Pywnre-
Kytra. MHoromaroBeiii Meron Anamca. [locraHoBka 3amad s
nuddepeHMaNbHBIX ~ YPAaBHEHUH B YAaCTHBIX  IPOU3BOJIHBIX,
HayaJlbHbIE U KpaeBble ycIoBUsA. OCHOBHBIE MOHATHS METOA CETOK.

HUroro 18 38

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOHINXCSA

Tembl 11 Kou- DopMmbI Metoauyeck | ®opMbl
HN3yyaemble
Ne camocTosiTEILHOT BO | CAMOCTOSAITE/Ib oe OTYETHOC
BOIIPOCHI .
0 M3y4YyeHus 4acoB | HOWM padoTbl | o0ecneuyeHue TH
1 | Bepuble Ouenka 1 | Pabotac Pexomennyem | YcrHbIN
3HaAYaIlue ITOIPELIHOCT JUTEpaTypou | as OTYET
U@ poL. e JAUTEPATYpA.
Onpenenenue apudpmeTnye Pecypchl
KOJINYECTBA CKHUX WNutepHer




Tembl a9
CaAaMOCTOSITEJILHOT
0 U3Yy4YeHHus

HN3yuyaembie
BOIIPOCHI

Kou-
BO
JacoB

DopMbI

CaMOCTOATEC/IDb

HOH padoThI

MeToan4eck
oe
o0ecreuenue

DopMbI
0TYETHOC
™

BEPHBIX IUPp 1O
OTHOCHUTEJIbHOU
MOTPELIHOCTH.
Ouenka
MIOTPEIIHOCTEN
apu(pMETUIECKUX
oIepanum.
Ouenka
MOTPELIHOCTH
3HA4YCHUS
nuddepenuupye
MO (DYHKIIUH.

omnepanui.
Ouenka
MOTPELIHOCT
Y 3HAYCHUS

Pemenue cucrem
C HECKOJIbKUMHU
MpaBbIMU
YacTsIMU,
oOpaiieHue
MaTpHuil,
BBIUHCIICHUE
OIPEICTUTEIICH.
Meton npoctoit
UTepaluu
pEIICHUsI CUCTEM
JIMHEUHBIX
YpaBHECHUM.
[IpuBenenue
CUCTEMBI K BU]TY,
MPUTOTHOMY JJIsT
METOo1a
WUTEPALUH.
Hopwmsl BekTOpa
Y MaTPHIIBI.
Onenka
MOTPEIIHOCTEN
METO/1a
urepauui. Meron
3ennerns

Meron
IIPOCTOM
UTEpaALUU
pelieHus
CUCTEM
JINHENHBIX
YPAaBHEHHUM.
[IpuBenenue
CUCTEMBI K
BU]TY,
IIPUTOTHOMY
IUISl METOA
UTEpaLni

Pabota
JUTEPaTypou
U CETHIO
HNuTepuner

C

Pexomenmyem
as
JauTeparypa.
Pecypcnl
HNnTepner

YcTHBIN
OTYET.
JIuctunr
nporpam
MBI

Meron urepauui.
JlocTtatoyHoe
yCIIOBHE
MIPUMEHUMOCTHU
METO/1a

Pabota
JIATEPATYPOU
Y CETBIO
WNHuTtepHer

Pexomennyem
ast
JUTEpATypa.
Pecypchl
HNuTepner

YcTHBIN
OTYeT.
JIuctunr
nporpam
MBI




Tembl a9
CaAaMOCTOSITEJILHOT
0 U3Yy4YeHHus

HN3yuyaembie
BOIIPOCHI

Kou-
BO
JacoB

DopMbI

CaMOCTOATEC/IDb

HOH padoThI

MeToan4eck
oe
o0ecreuenue

DopMbI
0TYETHOC
™

WUTEPALHN.
IIpuBenenue
YPaBHECHUH K
BHY,
MPUTOTHOMY JJIsSI
MeTO/1a
UTEpaLUi.
Ouenka
MTOTPEIIHOCTEN
MeTOo/1a
WUTEPALUH.
I'eomerpuueckas
WHTEpIIpeTalusl.
Meton
KacaTeIbHBIX.
I'eomeTpuueckas
UHTEpHpETaIUs.
Meton xopa.
['eomeTrpuueckas
WHTEpHpETaIUsl.
KomOunupoBanu
bIA METOJT XOPJ U
KacaTeIbHBIX.
Ornenka
MOrPENTHOCTEN
METOJIOB XOp/ U
KacaTeIbHBIX.
Meron npoctout
UTepaIuu s
CHUCTEMBI
HEJIMHEMHBIX
YPaBHEHUN.
Meton HeroToHa
pelieHus
CHUCTEMBI
HEJIMHEHUHBIX
YPaBHEHUN.

MeTtonabl
HAWJTY4IIEro
PUOITMKCHUS.
Meton
HAaWMEHBIIIUX

Meton
HauMEHbIIN
X KBaJpaToB.
JIMCKpETHBIN
BAPHUAHT

Pabota
JIATEPATYPOH
U CETHIO
WNHuTtepHer

C

Pexomennyem
ast
JUTEepaTypa.
Pecypchl
HNuTepner

YcTHBIN
OTYeT.
JIucTtunr
nporpam
MBI




Tembl a9
CaAaMOCTOSITEJILHOT
0 U3Yy4YeHHus

HN3yuyaembie
BOIIPOCHI

Kou-
BO
JacoB

DopMbI

CaMOCTOATEC/IDb

HOH padoThI

MeToan4eck
oe
o0ecreuenue

DopMbI
0TYETHOC
™

KBaJpaToB.
JIMCKpETHBIN
BApUAHT
CpeaHEKBagpaTHy
€CKHX
PUOTKCHU.
[Tepeonpenenenn
as cucrema
JINHENHBIX
YpPaBHEHUM.
[TonsiTue 00
OTIPENICIICHUN
napameTpoB
(yHKUIMOHATBHOU
3aBUCUMOCTH.

CPEIHEKBAIP
ATUICCKUX
pUOIKEH
U

DopMyIbl
YUCJIEHHOTO
muddepennupona
HUS Ha OCHOBE
UHTEPIOISIUOHH
Or0 MHOTOYJIEHA
HproroHna.
DopMmyJIbI
MPUOJIMKEHHOTO
nuddepeHrpona
HUSI, OCHOBaHHbIC
Ha dbopmyie
CrupiuHra.

Yucnennoe
WHTETPUPOBAHHUE.

KBanparypHsl
e bopmyIbl
Hprotona -
Koreca.

Meton
HEOMPEICICHHBIX
K03 PULIEHTOB.

KBanparypua
s dbopmyna
l"aycca.

[TonsiTue 0
KBaJIpATYpPHOU

Meron
Heomnpeene
HHBIX
kodhpurnen
TOB

PaGora

C

JUTEPATYPOU U

CETBIO
NuTepner

Pekomenagyem
ast
JUTEpaTypa.
Pecypcnr
HNnTepner

YcerH
bIH
OTYET.

Jluct
HWHT
nporpam
MBI
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Tembl 111 Kou- DopMbI Mertoanueck | @opMbl
Ne |camocTosITEeIBHOT Msyuaemsre BO | CaMOCTOSITe/b oe OTYETHOC
0 U3Y4YeHus BOMPOCHL | 1acon | moii padorsl | obecneyeHue TH
dbopmyie
YeOnimiena.
Meton
JIBOMHOTO
nepecyera
OILICHKH
NOTPEIIHOCTH
YU CJIEHHOTO
UHTETPUPOBAHUS.
[Ipubnuxxennoe | MaTerpupos 2 | Pabora c | Pekomennyem | YcrHbIi
penieHue aHue JUTEPATYPOH H | as OTHYET.
OOBIKHOBEHHBIX | T PepeHis CETBIO auteparypa. | JIuctuHr
i depeHunanbt | HaIbHBIX HNHTtepHeT Pecypcer Iporpam
BIX  YPaBHEHUWU. | ypAaBHEHHUM C Nutepuer MBI
WNHTerpupoBaHue | MOMOUIBIO
muddepeHnranbt | CTeIEeHHBIX
BIX YPAaBHEHUH C | pAJIOB.
IIOMOILIBIO Meron
CTETICHHBIX Pynre -
psAIOB. Kyrra.
Meron Pynre -|Meron
Kyrra. Apnamca.
Meton Anmamca. Yucnennoe
Hucnennoe WHTETPUPOB
MHTETPUPOBAHUE | AaHUE
muddepennanbh | nuddepenit
BIX  YpPaBHEHUH | HAJbHBIX
BTOPOTO MOPSIJKA. | YPABHEHUU
[TpubnmxkeHHbIE | BTOPOTO
METO/BI PELICHMS | OPSAAKa
KpaeBbIX  3ajaad
TUTSt
muddepeHnuans
bIX YpPaBHEHUU C
YaCTHBIMU
IPOU3BOIHBIMHU.
MeToJ CEeTOK.
Hroro 8

5. ®OHJI OIIEHOYHBIX CPEJICTB /i1 TNPOBEJAEHWS TEKYIIEW M
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MPOMEXYTOYHOM ATTECTALIMM O JUCLUATIJIVHE

5.1. IlepeyeHb KOMIIETEHIMI € yKa3aHHWEM JTANOB MX (POPMHPOBaHUS B IpoLecce
O0CBOCHUSI 00pa3oBaTeIbHOM NPOrPaMMbI

N3yuenune nucturuHabl « HuCIeHHBIC METOABDY TIO3BOJISIET CPOPMUPOBATH Y OaKalIaBpOB
CHEAYIOIME KOMIIETEHIUN

Kon v HanmeHoBaHME KOMITETEHIIUU Oransl GOpMHUPOBAHHUS

JIIK-9

['0TOB K OpraHu3anyy OJIUMITAA,
KOH(epeHLIUA, TYPHUPOB MAaTEMAaTUYECKUX
Y JMHTBUCTHYECKUX UTP B IIKOJIE U JP

1.PaGoTa Ha yueOHBIX 3aHATHSIX.
2.CamocTosTenbHas pabota

CIIK-1

CnocoOeH 0CBOUTH COBPEMEHHBIE
KOHIICTIINH, TSCOPUH, 3aKOHBI U1 METOIBI B
obnactu GU3MKU, MATEMATHUKH U
UH()OPMATUKH, OBJIAJCTh OCHOBHBIMHU
METOJaMH PEIICHUS 3a]1a4,
c(hOpMyJIUPOBAaHHBIMH B paMKaX JaHHBIX
MIPEAMETHBIX 00J1aCTeH, U IPUMEHUTD UX B
poheCCHOHAIBHOM JICITEIHBHOCTH.

1.PabGoTa Ha y4yeOHBIX 3aHATUSIX.
2.CamocrosrenbHas pabota

5.2. Onucanue nokasarejeil 1 KpuTepueB OUECHUBAHMS KOMIICTCHUUI HA Pa3IMYHbIX
Tanax ux (pOpMHUpPOBAHUS, ONIUCAHUE IIKAJ OL[EHUBAHUSA

OH;I:;B% YpoBeHb Sran Kpurepun | Illxana
chopmupo- Onucanue nokasaresei OLICHMBAHU | OLICHUBA
KOMIIETEH (dhopmMupoBaHUs
I BaHHOCTH o HUS
ATIIK-9 | [oporossrii | 1.Pabora Ha 3HaerT: [Mocenienn 41-60
y4eOHBIX - 3aKOHOMEPHOCTH TPOEKTUPOBAHHUS | €,  TECTHI,
3aHATHSIX. WHTEJUIEKTYaIbHOTO pa3BuTHs | 1a0.3aHATH
2.CaMOCTOSITENbH | 00YyYalOLIMXCsl, MOBBIIIEHUS! YPOBHS | 4,
ast paboTa WX y4eOHOW MOTHBAIINY; JIOMAIHUE
- MeJarornyeckue MNPUHLUIBL | | 337aHus,
MpaBuiIa OpraHu3aly U poBeneHus | pedepar,
ONIUMITHAJI, KOH(EPEHIUH, TYPHUPOB | 3a4eT c
MaTeMaTHYECKUX U | OIEHKOH

JIMHTBUCTUYCCKUX HUIPp B IIKOJC H
7p..

YwMmeer:
- MPOSKTUPOBATh WHTEIUICKTYaIbHOES
pa3BUTHE 00yJaromxcs,

MOBBIILICHHE YPOBHS HX Yy4eOHOM
MOTHUBALHH;

- HCII0JIb30BAaTh neaarorndycCKuc
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OPUHLMIEL U MPAaBUIa OpraHU3aliN
u [IPOBEICHUS OJIUMIIHAJ,
KOH(epeHIInH, TypHHPOB
MaTeMaTHYECKUX "
JIMHTBUCTUYECKUX UIP B MIKOJIE U JP.

IIponBunyT
BIN

1.PaboTa Ha
yueOHBIX
3QHATHSIX.

2.CaMOCTOSITENEH

as pabora

3HaerT:

- 3aKOHOMEPHOCTH TPOCKTHPOBAHHS
HHTEIJICKTYaTbHOTO pa3BUTHUSA
00yYaroIuxcs, MOBBIIICHUS YPOBHS
YX y4eOHOI MOTHBAIIUY;

- MENArorMyecKue TMPUHIMIBI |
[IpaBHJIa OPraHU3alMU U IPOBEACHHS
ONTUMITHAJT, KOH(EPECHIIUH, TypHHPOB
MaTeMaTUYECKUX u
JUHTBUCTUYECKAX WIP B IIKOJEC |

ap..

YmMmeer:

- IPOEKTHPOBATh WHTEJUIEKTYaIbHOE
pa3BuTHE o0yyJaromuxcs,
MOBBIIICHHE YPOBHS HX y4ueOHOM
MOTHUBALVH;

- HCIONB30BaTh  IEAArOrMYECKHE
MPUHLAINL U IIpaBUiIa OpraHU3aluu
)41 MMpOBCACHUSA oJimMIian,
KoH(pepeHLui, TYpHHUPOB
MaTEMATHUYCCKUX u
JIMHIBUCTUYCCKUX UI'D B HIKOJIC U AP.

Bnaneer:

- HaBBIKaMH MIPOEKTUPOBAHUS
HHTEJUIEKTYaIbHOTO pasBUTHA
00yYaromuxcs, MOBBILIEHUS YPOBHS
YX y4eOHOI MOTHUBAIINU;

- HaBBIKaMHU WCTIOJIb30BaHMS
MEeIarorndeckux  NPUHLUMIOB U
MIpaBWJI OPTaHU3ALUU U NPOBEICHHUS
ONMMITHAJI, KOH(EPEeHIIUH, TypHHPOB
MaTeMaTHYECKUX u
JIMHTBUCTUYECKHX UTP B IIKOJIE U JIP.

ITocemenn
€, TECTHI,
J1a0.3aHATH
1,
JIOMAIITHHE
3aJ]aHus,
pedepar,
3a4yer c
OILICHKOM

61-100

CIIK-1

TToporoBwsiit

1.Pabora
Y4eOHBIX
3aHATHSIX.

Ha

2.CaMmocToATeIbH

ast pabota

3HaerT:

- COBpEMEHHbIC KOHIICTIIHN, TEOPHUH,
3aKOHBl W METOAbl B  00JIACTH
(hu3ukw, MaTeMaTUKHU u
WHPOPMATUKH W  TEPCHEKTHBHBIC
HaTpaBJICHUS pa3BUTHA
COBPEMEHHOM HayKH;

- 3HAYCHHWE M MECTO JIUCIMIUIMH
(U3MKO-MaTEMaTHYECKOr0 LUKJIA B
o01eit KapTHHE MHpa.

VYmMmeer:

- SICHO M JIOTMYHO MH3JIaraTh
MOJTy9YeHHBIC 0A30BHIC 3HAHUS,

- IEMOHCTPHUPOBATh  ITOHUMaHHUE
o0mmieil  CTPYKTYpHl  JUCIHIUINH
(hM3UKO-MATEeMAaTUYECKOTO IHKJIA H

ITocemenn
e, TeCTHl,
J1a0.3aHATH
ﬂ’
JIOMAIITHHAE
3aaHus,
pedepar,
3a4eT c
OLICHKOM

41-60
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B3aMMOCBS3M WX C  JPYyTUMH
THMCIHUIUINHAMY;

- CTpOUTH MOJENU  peaJbHBIX
00BEKTOB MJIHM MPOLIECCOB;

- MPoeCCHOHANBHO peIIaTh 3aJa4H,
CBSI3aHHBIE C TIPEIMETHOI 001acThIO,
C YYETOM COBPEMEHHBIX TOCTHKEHHUH
HayKH;

- OpUMEHATh  MH(OPMAIIOHHO-
KOMMYHHUKAIIHOHHBIE  TEXHOJOTHH
I 3P PEeKTUBHOTO perieHus
HayYHBIX W TPUKIAJHBIX 33724,
CBSI3aHHBIX C MPEIMETHON 00JIaCThIO.

IIponBunyT
BIi1

1.PaboTa Ha
Y4eOHBIX
3aHATHSIX.
2.CaMOCTOSTEIIbH
ast pabota

3Haer:
- COBPEMCHHBIC KOHIICTIIIMN, TCOPHUH,
3aKOHBI M MeTOoObl B  o0JiacTH

(busukw, MaTeMaTHUKH u
“H(POPMATUKA M TNEPCICKTUBHEIC
HaTpaBJICHUSI pa3BUTHSA

COBPEMEHHOM HAyKH;
- 3HAYEHHUEC M MECTO JUCLMUILIIUH
(U3MKO-MaTEMaTHYECKOI0 LUKJIA B
o011eit kapTuHe MUpa.

YmMmeer:

- SACHO W JIOTHYHO W3Jararh
MoJTy4eHHbIe 0a30BbIC 3HAHMUS,

- JIEMOHCTPHpOBaTh IIOHMMaHHE
o0mmieit  CTPYKTYypHl  JUCHHTUIHH
(hM3UKO-MATEeMAaTHYECKOTO IHMKIIA |
B3aUMOCBSI3M WX C  JPYyTUMH
JUCIUTLTUHAMY,

- CTPOMTh  MOJENN  peajbHBIX
00BEKTOB MJIHM MIPOIIECCOB;

- IpoheCCHOHANIBHO peliaTh 3aJaqy,
CBSI3aHHBIE C TIPEIMETHON 00JIACThIO,
C Y4ETOM COBPEMEHHBIX JOCTUKEHUN
HaAYKH;

- TpUMEHAT,  HWH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIE  TEXHOJOTHH
TUTST 3¢ GEKTUBHOTO pereHuns
Hay4YHBIX M TPHUKIAAHBIX 337124,
CBSI3aHHBIX C IIPEIMETHON 00JIaCThIO.

Buaneer:

- CIIOCOOHOCTBIO K JIOTHYECKOMY
paccykIeHuIo;

- MOJICTUPOBAHUEM JJIsl TTOCTPOCHUS
00BEKTOB u MIPOLIECCOB,
OTIpefeNieHUs WIM TPEACKa3aHusl MX
CBOMCTB,;

- BIAJCET OCHOBHBIMH METOJaMHU
peleHus 3ajad,
cOpMYIMPOBaHHBIMH B  paMKax
MIPEAMETHBIX 00TaCTEH.

ITocemenu
€, TECTHI,
J1a0.3aHATH
H’
JIOMAIITHHE
3a1aHHA,
pedepar,
3a4eT c
OILICHKOH

61-100
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5.3. TunoBble KOHTPOJIbHBbIE 3aJaHHSI WJIHM HHbIe MaTepHajbl, He0OXOAMMBIE s
OLICHKHU 3HAHMI, YMEHHUI, HABBIKOB M (MJIH) ONbITA AeATEJbHOCTH, XaPAKTePU3YyOLINX
ranbl (OPMHPOBAaHUS KOMIETEHHHMH B TMpolecce OCBOCHHS 00pPa30BaTeJbHOM
NPOrpamMMmblI

le/IMepLI TECTOBBIX 3aJJaHUM 15 TEKYIIET0 KOHTPOJIA:

1) Kakoii 3 1ByX IpUMEpPOB 3aNKCaH NPABUIBHO

al) X=9,0343356+0,001 a2) x=9,034+0,001

2) Hano Ttompko auddepeHIranbHOe ypaBHEHHE BTOPOTO MOpsiaka. MOXHO JH €ro
OpUOIMKEHHO PELIUTh METOJOM IPEICTABICHUS PEIICHUS B BUAE CTEIEHHBIX PAIOB. (YEro
HE XBaTaeT?)

3) Ilpu noctpoeHur NPUOIKEHHOTO PEIICHHS, YTO OepETCs B KaueCcTBEe MPOOHOTO WIIN
NpUOIMKEHUS HYJIEBOTO MOpsiaKa?

IIpuMmep J1adopaTopHOM padOTHI MO AMCHUILIMHE
«YucjIeHHbIE METOAbI»:

JJABOPATOPHAS PABOTA «Metonoxa 3eiieasi»

[ens paboThl — MPOJEMOHCTPUPOBATH «PabOTy» MOUCKA MPUOIMKEHHOTO PEIICHUS
HanOoJiee HATJISIHBIM METOJI0M. MoJIeTMpOBaHUE CXOUMOCTH PEIICHHUS.

HNana , qis npuMmepa, cucteMa Tpe€x auHeHHbIX ypaBHeHui (1). HyxHo Haiith
MpUOIMKEHHOE PEIICHUE ATOW CHUCTEMbl YpPaBHEHHWW C TOYHOCTBIO N0 € M 3aIlUcaTh BCE
perieHre B BUAe YI00HOM JIsl MPOTPaMMUPOBAHUS.

1) A11X1 +AX2 + AisXs = By
Ao1X1 +AzX2 + AxsXs = Bo (1)
Az1X1 +AzX2 + AszsXs = Bs

2) TlpuBecTH cUCTEMy K BUAY, B KOTOPOM IUArOHAJIbHBIC 3JICMCHTHI CHCTEMBI B Ka)JIOM
CTpoke OyayT Oosibliie Jr000TO0 M3 KOI((PUIIMEHTOB B COOTBETCTBYIOIIECH cTpoke. B
pe3yibTaTe TaKuX NpeoOpa3oBaHUil MPUXOAUM K HOBOW CUCTEME

apiXy +apX, + aigxs = by
ax1Xy +agnX, + axzxs = by (2)
az1Xg +asXe + assXs = b3

HNPUMEP BBIITIOJIHEHUSA PABOTbI

3) Paspeninm Kaxayo CTPOYKY OTHOCHTEIBHO JUATOHAILHOTO DJIEMEHTA.

X1 = (L/a11 )( b1 - @i2X2 - @13X3)
X2 = (1/az )( by— aziXs— azsXs ) 3)
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X3 = (1/azs )( b3 —asiX1 - azX2)

4) IMonck npuOIMKEHHOTO PEIICHHSI STOW CHCTEMBI YPAaBHEHHI HAYMHAETCS C TOTO YTO
3agaéTcst mpoOHOE WM MPOU3BOJIBHOE pelleHHe, Kak HyaeBor nopsaaok. [1o cytu sto
MPOOHOE PeIIeHNE MOXKET OBITh JIFOOBIM.
O0603HaunM 3TO TPOOHOE PENICHUE TaK

Xl(o): )((0)1

Xz(o)= X(0)2 (4)

X3(O): X(0)3

Yucaa X(0)1, x(0)2, x(0)3 moryt 6bITh J00BIMU. 11X BBIOOp OMpeAeseT «OBICTPOTY»
BBIX0JIa Ha MIPAaBHIbHOE (YCTOHYHUBOE) pEIICHHE.

5). IToactasum X, u x3© B mepBoe u3 ypasuenwuii cucremsi (3).
Torna:

X1 = (Maz1 )( b1 - az Xz(o) - di13 Xs(o) )
DTOT NepBBIN MIar Ha30BEM MEPBLIM MOPSAIKOM UTEPALIMH M 0003HAYMM BHOBB
onpenenéHHblii Xy kak  Xg W

X, O = (1/311 )( by - a1 X© - ais Xe(o) )

Tenepsb 3TOT BHOBB omnpeaeaéunblii X; M) mo3BonuT onpenenuTs mepsbliil ke NOPAI0K I Xo
U3 BTOPOTO YpaBHEHUS cuCcTeMBI (3):

oW = (Lag )(ba— a2z x1 @ —azs x3©)
Haxonen, BHOBb HaiisienHble X3 O u XY mosBonsior HaiiTu mepsblii mopsgoe
NpUOIIKEHNS M IS X3. It 3TOro BO3bMEM TpeThe ypaBHEHHE U3 (3) U MOACTABUM B HETO
X1 Du %W , nomyuum

x3® = (1/agz )(bs—az x1 @ - az x.® )

Tenepsr BoimuIIeM BCIO cucTeMy (3), HO yXe B HalJACHHOM MPUOMKEHUU TEPBOTO
MopsiAKa:

X1 = (La )(bi-a x@ - a3 x3@)
Xz(l) = (1/3.22 )( bz— do1 X1 @ dos Xg(o)) (5)

Xs(l) = (1/833 )( bs—asi X1 @ - as? Xz(l) )
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Haiinennsie npuoinxEHHbIE 3HAUeHUsI CIeAYyEeT MPOBEPUThH HA 3a/IaHHYI0 TOYHOCTb €.
JUIst 3TOTO ClleyeT CPaBHUTH BCE MOJIyYEHHbIE TPUOIMKEHHBIE PEIICHMS IEPBOIO MOPsJIKa
C IPEIbIYIIMMHU 3HAYEHUSIMH HYJIEBOTO TOPSIKA:

| X1 1 _ X]_(O) | <eg
| XoP) — x,©) |<e (6)
| X3(1) - X3(0) | <e

[TorpenHoCTh MM TOYHOCTH € OJJMHAKOBA JUIs BCEX X —0B. ECiM He 1omnanyu B HyKHYIO
TOYHOCTb TO MPOIIECC MOUCKA MPUOIMKEHHOTO PEILICHUS TPOA0KAETCS.
JUIs 3TOro HY’KHO ONPEIEIUTh BTOPOM MOPSIOK NpUONMKEHUs (UTepalu) U CPaBHUTh
MOJIyYEHHBI BTOPOM MOPSAIOK PELIEHUs ¢ IEPBBIM 10 cxeme (6) U Tak 0 TeX MOop, oKa He
«monagéM» B HYXKHYK TOYHOCTh. [locie 3Toro pemieHue cuutaeTcss HalJeHHBIM. UTOOBI
Y4eCTb BCE€ 3TH OIEpaluH, CIEAyeT HamucaTb B OOLIEM BUJE NPUOIMKEHHOE peUICHUE
cucteMbl ypaBHenuit (2) u (3):

x; M = (L/az1 )( b1 - az XD - agg x3Y )
Xz(n) = (1/3.22 )( bz— ado1 X1 ™ _ ados Xg(n'l)) (7)
x3™ = (1/ags )(bs—az X1 ™ - az x™ )

| X1 n . Xl(n'l) | <g
| %W —x"V|<¢ (8)

| Xg(n) - X3(n-1) | <eg

Haxe ecnu 1Ba, HAIpUMEp, U3 X-06 OYIyT YIOBIETBOPATH yCJIOBHIO (8), a XOTs ObI
TpeTU M3 HUX HE TOMNaJaeT B 3aJlaHHYI0 TOYHOCTh, TO MPOIECC MOUCKA MPUOIMKEHHOTO
pELIEHUS CIEAYET MPOAOJKATh JI0 TEX MOP, IOKA MOCIECIHUN U3 X-068 HE BOUIET B YCIIOBUSA

(8).
KadecTBeHHOE NOBeleHNE PellIeHUs CUCTEMBI (2)
[IpuBeneHO KadyeCTBEHHOE TMOBEJACHUE MPUOTMHKEHHOTO  PEIICHUS  CHCTEMBI
ypaBHEHMH, B 3aBUCUMOCTH OT yucia urepauuid (pucl). C yBennueHueM uuciia 1IAaroB

UTEPALMN KAXKIBIA U3 X-06 BBIXOJIWUT HA YCTOMYMBOE PELIEHUE yAOBJIETBOPSIOLIEE YCIOBUIO
(8). Takas cuTyanus JOCTUTHYTa Ojarogapss TpeOOBaHHIO M3 IMyHKTa 2): |aii| > |ai |-
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|

I+ | | |  ,marnurepanun

HpnMep AOMAIIHEIo 3aJaHUA M0 TUCHUIIJIMHE
«YUucjaeHHbIe METOAbD»

1). Pemuth cuctemy ypaBHEHUN MeTOI0M 3eiens
3,7Xx1+33%x2+13x3=21
35x1—1,7%+28x3=1,7

41%x1+58x,—1,7x3=0,8
[Ipu ycnoBun

x;@=x(0); =0
x,®=x(0), =0
x3=x(0)3 =0
u £<0,001

HOCTpOI/ITB Fpaq)I/IK — 3aBUCUMOCTb MOBCIACHUA X-08 OT 4YHrCJjia IIaroB HUTCpalnuru.
COHpOBOI[I/ITL JIMCTHUHI'OM IIPOT'PaMMBI. I[aTB AHaJIN3 IMMOJIYYCHHOI'O PCIICHUS.

2) MerogoMm mocien0BaTENbHBIX MNPUOMIKEHUN pemuTh AuddepeHInanbHoe ypaBHEHUE
NEepPBOro MopsiaKa

dy/dx=y IpH HavaabHBIX yciaoBusax Y (x=0)=1
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[TocTpouTh rpaduk MOJYYEHHOTO pelieHus1, ¢ TouHocThIo 10 0,0001.
JlaTh aHanIM3 MOJYYEHHOTo pe3yibTara. [IpuBecTd JUCTUHT MpOTrpaMMbl. YKa3aTh, KaKUM
MOJICIISIM B €CTeCTBO3HAHUU ((pu3uke, XUMHUH, OMOJIOTHH, COIMOJIOTHH) COOTBETCTBYET 3TO
ypaBHEHHUE.

IIpumepHbIe BONPOCHI K 3a4eTy € OLIEHKOH

AOGcomoTHas ¥ OTHOCUTEIbHAS MOTPEIIHOCTH. BepHbie 3Hauarye nudpsi.
Oxpyrnenue uncen. BepHbie 3Havamume nudpsl.
OneHka norpemHocTe apupMeTnueckux onepami.
OneHka MorpemHocTy 3HayeHus AuddepeHupyemMon QyHKIIIN.
[Tpsimas 3anaua Teopun norpemnoctei. OopaTHas 3aja4a TEOPUH MOTPELTHOCTEH.
Meron I'aycca. YTouHEHHE KOPHEU.
Pemenue cucteM ¢ HECKOIBKMMU MPABBIMHU YaCTSAMU, OOpallleHHEe MaTpPHILL,
BBIUHCJICHUE OINPEICIIUTENEH.

8. Mertoa nporoHKH.

9. Meroa urepanwuii 1y peIIeHUsI CUCTEM JTMHEHHBIX alreOpandecKux ypaBHEHHI.

10. [IpubnmxeHHOE penieHne HeMUHEHHBIX ypaBHeHUNA. OTHeneHne KOpHEi.

11. MeTox NOJTOBUHHOIO JIEICHHUS.

12. Meton ipOCTON UTEpaLIUH.

13. Meton HeroToHa.

14. Metop cexkymux.

15. Koneunslie paznoctu. Pa3zneneHHsie pa3HOCTH.

16. ObpaTHOE UHTEPIIOTUPOBAHKE.

17. UnTepnionsimoHHbIi MHOTOUIEH Jlarpanka.

18. IlepBhIii ¥ BTOPOI HHTEPIOIANMOHHBIN MHOTOUNIeH HploTOHA.

19. TlorpemHoOCTh MOJIMHOMUATEHON UHTEPIIOISITUH.

20. MuorowreHnsl YeOnimena.

21. MeTon HanMEHBIIINX KBAIPATOB.

22. ®opmybl YuCIeHHOTO AUQGEepeHIINPOBAHNUS HA OCHOBE MHTEPIOJISIIMOHHOTO
MHOrousjaeHa HeroroHa.

23. ®opMyIibl IPSIMOYTOJIBHUKOB. OlLIeHKa OTPEIIHOCTEN.

24. ®opMmyia Tpanenui U ee OCTaTOYHbIN YJICH.

25. ®opmyna CUMIICOHA U €€ OCTaTOYHBIH YJIeH.

26. KBanpatypusie ¢hopmyisl HetoTona - Koreca.

27. Meron Pynre-Pombepra-Puuapacona.

28. TlonsTHe yncneHHoro pemeHus 3aaaun Ko a1 0ObIKHOBEHHBIX
muddepeHnransHbIX ypaBHEHUH.

29. Meton Ditnepa.

30. Meron Ditnepa-Korm.

31. Meton Pynre-Kyrra.

32. Meton Anxamca.

33. [locranoBrka 3ama4 ajis quddepeHnanIbHbIX YPaBHEHUH B YaCTHBIX
POU3BOJIHBIX, HAYaJIbHBIE U KPAEBbIC YCIOBUS.

NogakowdPE
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IIpumepHbIe TeMbI pedepaTos.

OreHka norpenrHocTel apupMeTuyecKux oneparui.

Meton npocToil UTEPAK PELIEHUS] CUCTEM JIMHEUHBIX YPABHEHHUM.

Merton 3eiaens

Meron KacaTenbHbIX.

Merton xopa.

Meton HproToHa pelieHus: CuCTeMbl HEJIMHEMHBIX YPaBHEHUM.

MeTon HauMEHbBIIIUX KBaJIPaTOB.

dopMyibl YHCIIEHHOTO AuddepeHIInpoBaHUs HA OCHOBE UHTEPIIOJISIITIOHHOTO
MHoTowieHa HproToHa.

9. YucneHHOe UHTErPUPOBAHHUE.

10. ITpubnuxeHHOE perieHrne 0OOBIKHOBEHHBIX TUdPepeHIInanbHbIX YPaBHEHU.

11. Meton Pynre - Kyrra.

12. Merox Anmamca.

13. MeTo1 CEeTOK.

14. UnTerpupoBanue auddepeHuuanbHbIX YPaBHEHUM € TOMOIIBIO CTENEHHBIX PSAAOB.
15. YucnenHoe uHTErpupoBanue TudPpepeHaibHbIX YpaBHEHUH BTOPOrO MOPsAKa

NGO~ WDNE

5.4. Meroauyeckue MaTepuajbl, ONpedeJsIOlIMe NPoueAyPbl OLEHWBAHUS 3HAHUM,
YMEHHI, HABBIKOB M (MJIM) ONBITA JEATEIbHOCTH, XAPAKTEPHU3YIOLIHX 3TaIlbl
¢dopMmupoBaHusi KOMIETEeHIMI

OneHrBaHNE CTENEHW OCBOCHHUS OOYyYaroIIMMHCS AUCLUUIUIMHBI OCYIIECTBIISIETCS Ha
ocHoBe «llonoxenne o OGANTLHO-PEUTUHTOBOM CHUCTEME OIICHKH YCTEBAEMOCTH CTYICHTOB
MI'OVY», yrBepxaeHHOrO peumienrneM YueHoro coBera MI'OY ot 30 utonst 2016 r. mpoTokon
No 14:

ConocTaBUMOCTh PEUTHMHIOBBIX MOKAa3aTeNed CTyJIEHTa MO Pa3HbIM JIUCLUILUIMHAM U
banabHO-pEUTUHIOBOM CHUCTEMBI OLIEHKH YCIIEBAEMOCTH CTYACHTOB OOecreunBaeTCs
MPUHATUEM E€IUHOTO MEXaHW3Ma OLEHKHM 3HAaHUM CTYJIEHTOB, BBIPAXKEHHOIO B Oasuiax,
corsiacHo kotopomy 100 GamioB - 3TO MOJIHOE YCBOGHHUE 3HAHUM MO y4eOHOW TUCHUILIMHE,
COOTBETCTBYIOIIEE TpeOOBaHUAM ydyeOHOMl mporpammbl. Eciu  CcTyaeHT mnoiyyaet
PEUTUHTOBYIO OlLleHKY Huxke 20 0amioB, TO 3TO O3HAYAET, YTO KaKas-TO JIOJsI OT OOLIEro
HE00X0MMOro 00beMa 3HaHUM CTYJEHTOM HE YCBOCHA.

MakcuManbHBIA  pe3ybTaT, KOTOPBIM MOXET OBITh JOCTHTHYT CTYJCHTOM IO
KaxomMy u3 biokoB petunroBoit orenku — 100 6aos.

[IIxama COOTBETCTBUS PEUTUHTOBBIX OIICHOK MATHOAIbHBIM oreHkam: 100 — 81 6 -
«otmaHo» (5); 80 — 61 6 - «xoporoy» (4); 60 - 41 6 - «ynoBnerBopuTenbHO» (3); 40 —0 6 -
«HEYJIOBIIETBOPUTEIIBHOY (2)

OtBer oOyuatomierocsi Ha 3au€re OILIGHHMBAaeTCs B Oamax ¢ Yy4YyeToM IIKajbl
COOTBETCTBUS PEUTUHTOBBIX OIIEHOK MATHOAIILHBIM OLIEHKaM.

OrueHka 110 5-0aJUIbHOU CUCTEME Onenka no
100-0annbHOM
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CUCTEME
5 OTJIIMYHO 81-100
4 XOPOIIO 61 - 80
3 YJOBJICTBOPUTEIHHO 41 -60
2 HEYJIOBJICTBOPUTEIHHO 21 -40

B 3ayeTHO-2K3aMEHALIMOHHYIO BEAOMOCTh M 3a4ETHYH0 KHMXKKY BBICTaBIISIOTCA
OLIEHKH IO MATHOAIBHOM 1IKaJie U PEMTUHIOBBIE OLIEHKH B OaJliax.

[Ipy monydyeHUM CTYAEHTOM Ha DK3aMEHE WM 3a4€Te HEYIOBIECTBOPUTEIBHOU
OIIECHKM B BEJOMOCTh BBICTABIISICTCA PEUTHUHIOBasi OIEHKAa B oamnax (<40 0),
COOTBETCTBYIOIAsA (DAKTUUECKUM 3HAHUAM (OTBETY) CTY/ICHTA.

Kpurepun OLEHKM 3HAHUN CTYJIEHTOB B paMKax KaXJI0W y4eOHOUN NMCUHUILIMHBI WU
Ipynn JWCHUIUIMH BbIpaOATHIBAIOTCS TMPENOAABaTENsIMU COIJJaCOBAaHHO Ha Kadeapax
YHUBEPCUTETA, UCXOs U3 TPeOOBaHUI 00pa30BaTENbHBIX CTAHAAPTOB.

IIponenypa OLEHMBaHUs 3HAHWM M YMEHUM COCTOUT U3 CIEAYIOIIMA COCTaBHBIX
DJIEMEHTOB.

MocKOBCKHII TOCYIapPCTBEHHbINH 00JIACTHOM YHUBEPCUTET
BegomocTh yuera nmocemeHus
Du3uKo-MaTeMaTU4YeCKuil paryabTeT

Hanpasnenue: 44.03.01 — [legarorndyeckoe obpazoBaHue
JucuurmimHa: YuciaeHHbIe METO bl

I'pynma

IIpenonaBarens

No | damuusa 1.0. Ilocemienne 3auaTHit Utoro

112|3|/4|5]/6]7[8]9

1. | UBanos U.N.
2. | Iletpos ILII.

MockoBCKHIl TOCYAapCTBEHHbINH 00JIACTHOM YHUBEPCUTET
BexomocTth yyera Tekyuied ycneBaeMoCTH
Pu3uko-mareMaTHYeCKuil pakyjabTer

Hamnpapnenune: 03.03.02 — dusnka
JuncuuruimHa: YuciaeHHble METO bl

I'pynna
[IpenonaBarens
Cymma 6asioB, HaOpaHHBIX B CEMECTPE O6uia | Mrorosas
Ne | D, s OLICHKA IToanuce
n/m| U.O. | Tloce | J1a6. | Bem. [Pedep.| Tectu- |3auer c|CyMMa IMporuc| TPENOAaBaTENIA
m. | pabot | mom. | 1o 12 | poBanu |[oneHko| 6amio Hudpa
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(v

no 15 bl |3amaHu| 6aiuto | e mo 15 " B

Oamwno | mo 30 | i mo B OayoB | 10 16 |(Makc.
B |Oammo| 12 oamtos| 100)
B | Gamio
B
1 2 3 4 5 6 7 9 10 11 12 13
1 NBano
" |3 ..
2 ITerpo
"B ILIL
[xana onenok: 41-60 - ynosnerBopurensHo; 61-80 - xopoio; 81-100 - oTiinyHO
Kputepun u mikasia olieHUBaHHS J1a00paTOPHOM pabOTHI
Kpurepnii bamnnsr
Pelienne JOruYecku BBICTPOCHO U TOYHO H3JI0XKEHO, SICEH BECh XOJ] 10
paccyXaeHus
[IpencrapiieHa rpadudeckas MOJIeIb 4
Y6enuTenbHOCTh ChOPMYJIUPOBAHHBIX BEIBOJOB 8
Odopmienue cooTBeTcTBYyeT oOpasiy. IlpeacraBieHbl HeoOXoaUMBbIE 8
TaOJIMITHI M CXEMBI

Kputepuu u mikasna olieHuBaHus pedepara

Kpurepnii bannsl
00630p UCTOYHUKOB WH(DOPMAITUU 3
Jlorrka n3j10KeHUs MaTepuasia 3
Y6eautenbHOCTh CHOPMYITUPOBAHHBIX BBIBOJIOB 3
KauecTBo odopmieHwHs 3

Kpurepun u mkana orileHUBaHUS JOMAITHEH pabOThI

Kpurepun bannet
Pemenye nOTrMYECKHM BBICTPOEHO M TOYHO H3JIOKEHO, SICEH BECh XOI 3
paccyXIeHus
[IpeacraBneHo penieHue 3ajJad HECKOJbKUMH croco0amMu (€ciau 3To 3
BO3MO>KHO)
OTBeT Ha KaXKJbli BOMPOC (33aHKE) 3aKaHYMBAETCS BHIBOJIOM 3
Odopmienne cooTBeTcTBYyeT oOpasmy. IlpeacraBieHbl HEoOXOAUMBIC 3
TaOJUIBI U CXEMBI

[IIxana oneHuBaHus TECTa
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ITokazarens bamner
Brmosmeno o 40% 3agaHuil 2
Brimonaeno 41-60% 3aganni 7
Brimonaeno 61-80% 3aganui 11
Brmmonaeno 6onee 81% 3amanuii 15

KpI/ITepI/II/I U IIKaJia OOCHUBAHUA ITOCCIICHU A

3a mocenieHre JeKIMOHHbBIX 3aHATHI U HAMMCAHUE KOHCIIEKTOB O0YUaIOIIUIICS MOXKET
HaOpaTh MaKCUMaJbHO 15 OaIoB.

KpI/ITCpHI/I M IMIKaJIa OOCHUBAaHMA KOHCIICKTA

Kpurepnii bamsr
TekcT KOHCIEKTa JIOTUYECKN BBICTPOEH M TOYHO H3JI0KEH, SICEH BECH X0 0-1
paccy)IaeHus
JlaHbl OTBETHI HAa BCE IIOCTABJIEHHBIE BOIPOCHI, HW3JIOKEHBl HAYYHBIM 0-1
A3BIKOM, C IPUMEHEHUEM TEPMHUHOJIOIMHU

Kpurepun u mkana olieHUBaHUS 3a4€Ta C OLEHKON

YpoBHM OLICHMBAHUSA Kpurepuu oueHuBanust Bbanasl

OYEHKA «OMIUYHON CraBuTCsS, eclnd CTyIAeHT oOHapyxkuBaer | 13-16
BCCCTOPOHHEE, CUCTEMATUYECKOE M TITyOOKOe
3HAaHHE  MPOrPpaMMHOI0  MaTepuana 10
JMCIUIUTNHE;  OOCTOSITEJIBHO — aHAJIU3UPYET
CTPYKTYPHYIO B3aMMOCBSI3b PaCCMaTPHBAEMBIX
TEM W pa3[eiioB JUCHUIUIMHBL, YCBOWII
OCHOBHYI0O M 3HAaKOM C JONOJHUTEILHOMN
JIATEPATYPOHU, PEKOMEHIOBAHHOMN
OpoOrpaMMoOii, a TaKk)Ke YCBOMJI B3aMMOCBS3b
OCHOBHBIX MMOHATHH JAWCHUIUIMHBI B  HX
3HAYEHUW I TpuoOperaeMoll mpodeccuu;
OpOSIBUJI  TBOPYECKHE  CIIOCOOHOCTH B
NOHUMaHWH, W3JI0KEHUH U HCIOJIb30BAHUU
y4eOHOTr0 MaTepHaia.

OYEHKA «XOPOULO» CraBuTcs, eciu CTyIeHT, OOHapyXKHUBaeT 9-12
MOJIHOE 3HAHWE TMPOrPaMMHOTO MaTepHaa,
YCIICIIHO BBITIOJNHACT TMPEIYCMOTPEHHBIE B
nporpaMMe  3aJaHus; YCBOWJI OCHOBHYIO
JIATEPATypy, PEKOMEHIOBAHHYIO B IPOrpaMMe;
MOKa3aJl CUCTEMATUYECKHI XapakTep 3HAHUH
10 JUCUMIUIMHE ¥ CIOCOOeH K WX
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YpoBHU OlLICHUBAHUS Kpurepuu ouneHuBanusi bajuibl

CaMOCTOSITEJILHOMY MIOITIOJTHECHUIO "
0OHOBJIEHUIO B X0JIe najabHEHIIen
0o0pa3oBaTeIbHON JAESTEIbHOCTH.

((y008ﬂ€m€0pl/lm€]le0» 3HAaHUC OCHOBHOI'O IIPOIrpaMMHOI'0 MaTcpualia

oyeHKa CraBuTCsi, e€cCiau CTyACHT OOHapy>KUBAaEeT 5-8

B o0beMe, HeoOXOAMMOM MJis JalbHEHIIEro
oO0yueHus U npoeccCuOHATBHOM
JEATEIBHOCTH; CIPABISAETCS C BBIIIOJIHEHUEM
3a1aHUM, MPEAYCMOTPEHHBIX MPOrPAMMOM;
3HAKOM Cc OCHOBHOM JUTEPATYpPOH,
PEKOMEHJOBAaHHOM MPOTPAMMOM; JOIYCKaeT
IIOIPEIIHOCTA HENPUHLUIIMAIBHOIO Xapakrepa
B OTBETE HA IK3aMEHE.

«Heyo0osiemeopumenvHoy | OOHapyKUBAET MPOOEIIbI B 3HAHUSIX OCHOBHOTO

oYyeHKa CraBuTcss B TOM CIy4yae, €CIH CTYIEHT 0-4

IIPOTPaMMHOI'0 Marepuaia, JIOIyCKaeT
NPUHLUIKATIbHBIE OMIMOKM B BBINOJIHEHUU
MIPEAYCMOTPEHHBIX MTPOTPAMMOMN 3aJaHUM.

YYEBHO-METOIANYECKOE n PECYPCHOE OBECIIEYEHUE

JUCTUTIIAHBI

6.1. OcHoBHas JMTEpPaTypa

1. baxpanoB H.C., Yucnennsie MeTosl [DnekTponnsiid pecype] / H. C. baxsanos, H. I1.

Kunkos, I'. M. KobenbkoB. - 8-¢ m3a. (9:1.). - M. : BMHOM, 2015. - 639 c.
(Knaccuueckuii yHuBepcuterckuit ydebnuk.) - ISBN 978-5-9963-2616-7 - URL:
http://www.studentlibrary.ru/book/ISBN9785996326167.html  (mata  oOpamieHus:
24.07.2019). — Pexwum noctyma: jaiusi aBropus. noib3opareneid IbC KoncynbTanT
CTyJIeHTa. — TEKCT : 3JIEKTPOHHBIMN.

2. YucneHHble METOIbI | YYEOHUK U MPAKTUKYM JIJISl akaJieMruecKkoro OakanaBpuara / Y.

I'. Tlupymos [u ap.] ; mox penakiuet Y. I'. [lupymoBa. — 5-e uzna., nepepad. u gof.
— Mocksa : UznarensctBo FOpaiit, 2019. — 421 c. — (bakanaBp. AxageMuyeckuii
kypc). — ISBN 978-5-534-03141-6. — Texcr : snextponnsiii // ObC FOpa#T [caiit].
— URL: https://biblio-online.ru/bcode/431961 (mata o6pamenus: 24.07.2019).—

Pexunm nocryna: muis aBropus. nonb3oBareneil ObC FOpaidt. — TekcT : 31eKTpOHHBIN.

6.2. /lonmoJiHUTE/IbHAA JIATEPATYypa
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1. Jlamuuk M.II. Yucnenusie Metonasl: yue6.nmocodue s By3os / M. I1. Jlanuuk, M. U. Parynuna,
E. K. Xennep. - 4-e wusn.crepeorun. - M. : Axamemus, 2008. - 384c. — Tekcr:
HETIOCPEACTBEHHBIM.

2. baxBanoB H.C., UucneHHble METOABI B 3aJayaX W YIPaKHEHUAX [DIEKTPOHHBIN
pecype] : yaednoe nocodue / H. C. baxBanos, A. B. Jlanun, E. B. YmkoHKOB ; mof
pen. B. A. CagoBaudero. - 4-¢ uzna. (31.). - M. : BUHOM, 2015. - 243 c. - ISBN 978-
5-9963-2980-9 - URL: http://www.studentlibrary.ru/book/ISBN9785996329809.html
(mara obpamenus: 24.07.2019). — Pexxum moctyna: ajis aBTopus. mois3oBareneid ObC
Koncynbrant crynenra. — TeKCT : 3JI€eKTpOHHBIN.

3. BepxOunkuit B. M. UYucnennsle Metoanl: JIuHeitHas anrebpa W HEIMHEHHBIC

ypaBHenus / BepxOunkuii B. M.— M.: Beiciras mikona, 2001. —266 c¢. — Tekcr:

HETIOCPEICTBEHHBIN.

BepxOunkuii B. M. Uncnennsle MeTo bl :MaTeMaTHYSCKUN aHAIN3 U

oObIKHOBEHHbIE nuddepeHiuanpapie ypaBuenus / BepxOuukuit B. M.— M.: Boicimas

mkoga, 2001. — 266 c. — Tekcr: HenmoCpeICTBEHHBIN.

6. JlemunoBud, b.II. OCHOBBI BBIYMCIMTEIBHONW MaTeMaTWku : ydeb.mocobme / b. II.
Hemunosuu, . A. Mapos. - 8-¢ usn.,crepeotun. - CII6. : Jlanp, 2019. - 672c. —
TekcT: HemoCpeACTBEHHBIN.

7. HNemunoBud, b.I1. OCHOBBI BBIUMCIUTENIBHON MaTeMaTHku : yueOHoe nocodue / B.I1.
Hemunosua, U.A. Mapon. — 8-¢ u3z., crep. — Cankr-IletepOypr : Jlansp, 2011. —
672 ¢. — ISBN 978-5-8114-0695-1. — URL.: https://e.lanbook.com/book/2025 (nata
obopamenus: 24.07.2019). — Pexum pgocTyma: s aBTOpW3. TMOJIb30BaTelNei
OnexkTpoHHO-0nbmoTeyHas cuctema «Jlaub». — TeKCT : 2eKTpOHHBIH

8. UcakoB B. H. Dnementsl umcnenHsix metomoB [Tekcr] / Mcakop B. H. — M.:
ACADEMIA, 2003. - 189 c.

9. Komuenora H.B., Mapon U. A. BeruuciautenbHas MaTeMaTHKa B IpUMepax M 3ajadax.
[Texct] / Kormruenosa H.B., Mapon U. A. — M.: Hayka, 1972.

10.bepesun U. C, XKXunakos N.I1. Meroas! Berunciennii [Tekct] / bepesun U. C., )Kunkos
N.I1. -M.: Hayxka, 1966.

11. Janununa H.U., JIy6posckas H.C., Ksama O.I1., Cmupnos I'. JI. [Tekcr] / lanununa
H.U., Ay6posckas H.C., Kpama O.I1., Cmupnos I'. JI. — M.: Beiciias mkona, 1985.

12.Kanutkun H.I1. Yucnennsie Metobl [Texer] / Kamutkun H.IT. —M.: Hayka, 1978.

13.KpruioB B.U., bo6koB B.B., Monacteipckuii 11.1. Beruucnurensusie meroast T.1,2.
[Texct] / KpeutioB B.1., bo6koB B.B., Monacteipckuit [1.11.—M.: Hayka, 1977.

14.1Tynekun C. II., Hukonbckas JL.H., IpsaukoB A. C. BbluucinutenbHas MaTteMaTHKa
[Texcr] / Ilynekun C. I1., Hukonsckas JIL.H., desukoB A. C. —M.: IIpocemienue,
1980.

S

6.3. Pecypcbl mHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn «AHTEepHET»

1. BeruucnutenbHas MaTeMaThka. Y4eOHbIH Kypc.[OnektpoHHsli pecypc] — HOVY
MHTYUT Pexum noctyma: http://www.intuit.ru/studies/courses/2317/617/info
2. BBeneHue B BRIYHCIUTEIbHYIO MAaTEMATHKY. Y 4eOHBIN Kypc.[DNeKTpOHHBIN pecype| —

HOY UHTVYUT Pexum noctyna: http://www.intuit.ru/studies/courses/1012/168/info
3. YuclneHHbIE METOJbl PEIICHUS YPaBHEHHM B YaCTHBIX MPOW3BOAHBIX. YueOHBIN
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KypcC.[ DNEKTpOHHBII pecypc] — HOY NHTYUT Pexum JIOCTyIa:
http://www.intuit.ru/studies/courses/1181/374/info

7. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHUIIJIMHBI

1. I'panr T.H., Xomuna C.A. Meroaudeckue peKOMEHJAIMU [0 MPOBEIACHUIO
JICKITUOHHBIX 3aHITHH.

2.I'panp T.H., Xomuna C.A. Meroauueckue peKOMEHIAUKM 00 OpraHu3aIuu
BBITIOJTHEHUS U 3aIIUTHI KyPCOBOM paOOTHI.

3.I'panp T.H., Xommna C.A. Meroauueckue pPEKOMEHJAIMK IO MPOBEIACHUIO
Ja00PATOPHBIX M MPAKTUYECKUX 3aHITHI.

JJis yCTIenHOTro OCBOCHHUSI COACPKAHMS PEKOMEH/TYETCSI:
- OCBOUTH (hyHIaMEHTAITHHBIC TOHSATHS;
- OBIIQJETh DJIEMEHTAPHBIMH MPUEMaMH HaBUTAIMK 110 IHTepHET-IPOCTPaHCTRY;
- TOJYYUTh MPAKTUYECKHUE HABBIKM B TIOCTAHOBKE 3a71aY;
- peryJspHO MpopadaThIBaTh U3YUCHHBIA MaTepHa.

Crnenmduka  TUCHUIUIMHBI ~ OPHUCHTHPYET  OOydYaromierocs Ha  aKTHBHYO
CaMOCTOSATENIbHYI0 paboTy, B XOJIe KOTOpPOH HEOOXOAMMO TMPHUIOKUTH ONpE/IeICHHBIC
YCUJIHSL K OCBOCHHUIO (PYH/IAMEHTAJIbHBIX MOHSITHI JUCIUIUIMHBI, OTPAOOTKE MPAKTUYECKUX
HaBBIKOB PabOTHI HA KOMITBIOTEPE.

Tekymuii KOHTPOJIb CJIENYET OCYIIECTBISATh I10 HAMPaBICHUSAM: IMOCEIIAEMOCTh
3aHATHH; BBIMOJIHEHUE TEKYIIUX 3amaHuii. CaMOKOHTPOJb CTYJIEHTHI MOTYT MPOBOJHTH IO
pe3yibTaTaM peIIeHHs] 3ajad, MO pe3yjbTaTaM MPOOHBIX TMOIBITOK CaMOCTOSITEIbHON
pa3pabOTKH HECTOXKHBIX 337a4 MOJCIIMPOBAHUS OTACIBHBIX TpoiieccoB. [Ipu aTom kpaiine
IIEJIECO00Pa3HO BECTH KPATKUA KOHCIIEKT, a TaKkKe JOMOJHATH OCHOBHON KOHCIICKT
CBCJICHUSMH, TIOJYYCHHBIMA W YCBOCHHBIMH B pPE3YyJbTaTe€ CaMOCTOATEIHLHON padOTHI.
WTOTOBBINi KOHTPOJIb TIPOBOJAUTCS C IOMOIIBIO OTYETOB IO BBHIMOJHEHHBIM 3aJaHUSAM,
3ayeTam.

8. TH®OPMAILIMOHHBIE TEXHOJIOTHHA IJ OCYIIECTBJIEHUA
OBPA3OBATEJBHOI'O ITPOINECCA IO AUCHUIIVIMHE

JInleH3M0HHOE MPOrPaMMHOe ol0ecrneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmManuoHHbIe CIPABOYHbIE CUCTEMBbI:

Cucrema 'APAHT
Cucrema «Koncynbtantl Itocy»

26



IIpodeccuonanbHbie 0a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

MatepuaiabHO-TEXHUYECKOE 00ecTiedeHe TUCITUIINHBI BKIIOYAET B CeOs:

- yueOHbIe ayJAUTOPUM JUIsl MPOBEACHHS 3aHATHUN JIEKIMOHHOTO M CEMHHApCKOTO THIIA,
KypCOBOIO  TNMPOEKTUPOBAHUS  (BBIMOJHEHUS  KYpPCOBBIX  pabOT), TPYNIOBBIX H
WUHAVBUYAbHBIX KOHCYJIbTAlUMA, TEKYILIEro KOHTPOJISI M IPOMEXKYTOYHOM aTTecTalui,
YKOMILJIEKTOBaHHbIE yUeOHON MeOebI0, JOCKOH, IEMOHCTPALMOHHBIM 000PYI0OBaHUEM.

- MOMENICHUs JJIsl CaMOCTOSITENIbHOM pPaOOThl, YKOMIUIEKTOBAaHHbIE Y4eOHOI MeOenblo,
NEPCOHANBHBIMU KOMIIBIOTEPAMHU C TOAKIIOUYEHHEM K cetu WHTepHeT u olecneueHueM
J0CTyla K DJJIEKTPOHHBIM  OuMONMOTEKaM H B JJIEKTPOHHYIO  MH(OPMAIMOHHO-
obOpazoBatenbpHyto cpeny MI'OY;

-  TIOMEIICHWS Il XpaHeHuss M MNpoPUIAKTHUYECKOrO0 OOCIyKMBaHUSA Yy4eOHOTro
o0opynoBaHus,  YKOMIUIEKTOBaHHbIe  MeOenbto  (mkadwl/cTemnaxu),  Habopamu
JIEMOHCTPAIMOHHOTO 000PYIOBAHUS U YUEOHO-HATJISIIHBIMU TTOCOOUSIMU;

- JabopaTopusi, OCHAIlIEHHAsl TJaOOpaTOPHBIM 00OPYAOBaHUEM: KOMILUIEKT yueOHOU MeOenu,
IIPOEKTOp, MPOEKIMOHHASI JOCKA, NMEPCOHAIbHBIE KOMIIBIOTEPHI C MOAKIIOYEHHEM K CETU
WNuTtepHeTr u oOecriedeHUEM JIOCTYNMa K JJIEKTPOHHBIM OHMONMOTEKaM W B DJIEKTPOHHYIO
uH(popmaImoHHo-00pa3zoBarenbHyto cpeaxy MI'OVY.
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