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CocraBurens: K. ¢.-M. H., 1011, Y3aeHoBa b.®. ¢ /- T,

PabGouass mporpamMmma JUCHUILIMHBI cocTaBieHa B cooTBerctBuM ¢ PI'OC BO mo
HarnpaBiaeHuto  moaroroBku  09.03.01 HMuadopmarnka W BBIYUCIHMTENIbHAs  TEXHHKA,
YTBEPXKIECHHOTO MpHKa3oM MuHHcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @exepauuu ot
19.09.2017 Ne929 ¢ usmeHeHUSIMH U JomojJHeHusMU oT 26.11.2020 r. Nel456, ot 8.02.2021 r.
No83, Ha ocHOBaHWMHM y4eOHOro IIaHA IMOJATOTOBKH OakayiaBpoB mo HampasieHuio 09.03.01
HNudopmatuka U BbIUMCIUTENbHAS TeXHUKA, mpoduis — [IporpamMHoe obecrnieueHue cpeicTB

BBIYMCIIUTEIIBHON TEXHUKH U aBTOMAaTU3UPOBAHHBIX CUCTEM, JIOKAIbHBIX akToB KUI'Y.

Pabouas mporpaMmma paccMOTpeHa U yTBep:KJeHa Ha 3aceqaHuu Kadeapbl HHOOPMATUKH U

BBIUMCIUTENbHON MaTeMaTHKu Ha 2025-2026 y4ueOHsblii roa, mpotokon Ne 8 ot 25 ampens 2025 r.
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1. HauMeHOBaHUe TUCHUNIMHBI (MOTYIIS)

Boruucnumenvnasa mamemamuxa

eabro u3yyeHus TUCHUILINHBI SBISIETCS:

M3YyYCHHUC BBIYHUCIIUTCIBLHBIX METOJOB, IPUMCHICMBIX IIPH PCIICHUN NPUKIAIHBIX 3a7ad,
HE UMEIOLINX aHATUTUYECKOTO PEeUICHHUs, THO0 UMEIOMIKX €ro, HO, 10 PAAY NPUYHH, OITy4YeHHE
KOTOPOTO 3aTPyIHEHO; O3HAKOMIIEHHE C OCHOBHBIMU NCTOYHUKAMH IOTPENTHOCTEH, UX OLEHKOMN
U METOJaMHU YCTPaHEHMs; 3HAKOMCTBO C IPUHIUIIAMA ITOCTPOCHHS AITOPUTMOB U METOIUKON
MOCTAaHOBKY 3a/1a4 JJ1s1 NPUOIMKEHHOTO perieHus: Ha DBM.

JJ1st HOCTHKEHUS LeJId CTABATCH 3a1a4u:

U3YYUTh HEOOXOIUMBIN MOHSITUMHBIN anmnapar JuCIUIUIUHBI;
W3YYUTh MPUOIMKCHHBIC METO/IBI PEIICHHSI 33/1a4 BBICIIICH MAaTEMATHKH;
c(hOpMHUPOBATH YMEHHSI COCTABJICHUS BEIYUCIUTEIBHBIX AJITOPUTMOB U UX
peanuzauuu Ha DBM;
OBJIQJIETh HABBIKAMU MPUMEHEHUS IPUOIMIKEHHBIX METOJIOB IIPHU PELICHUHN
MPUKJIATHBIX 3a]1a4.
lenn w 3agauu AUCHUIUIMHBI ONPEIENICHBl B COOTBETCTBUU C TpeOOBAHUSIMU
®denepalibHOTO TOCYJAPCTBEHHOI0 00pa30BaTeIbHOrO CTaHAapTa BhICIIEr0 00pa3oBaHUs
no HampasiaeHuto noaroroBku 09.03.01 Mudbopmarrika M BBIYUCIUTEIbHAS TEXHHUKA
(xBanudukanus — 0akaaasp).

2. MecTo AuCHUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JuctunmHa «BeraucourensHas matematukay» (b1.B.JIB.02.01) otHOcuTcs k
qactu b1, popmupyemoitygactHukamMu 00pa30BaTEIIbHBIX OTHOIICHHH.
Jucruniuna (Monynnb) u3ydaeTcs Ha 3 Kypce B 5 ceMecTpe.

MECTO JUCIIAIIJIMHBI B CTPYKTYPE OIIOIIL

Hnnekc ‘ b1.B.JZIB.02.01

TpeOGoBaHus K MpeBapUTEJIbHOM MOATOTOBKE 00y4aK0NIerocs:

Jiist ocBOGHUS TUCIUIUIMHBI O0YYaIONIMECs] HCIIOIB3YIOT 3HAHUS, YMEHUs, cHOPMUPOBAaHHbBIE B
xoge wm3ydeHus aucumiuimH:  «MHpopmatukay, «lIporpammupoBanue», «/luckperHas
MaTeMaTHKa», «ba3a JaHHbBIX».

I[I/ICIII/IHJ'[HHI)I U NMPAKTHKHU, NJA KOTOPLIX OCBOCHHC JAHHOH JHCHHUIINHBI (MOI[y.TIH)
HeOﬁXO}]HMO Kak nmpeamecTByruiee:

OcBoeHre NaHHOW AMCLUIUIMHEI SBISETCSI OCHOBOW ISl MOCIEIYIOIEro U3yYeHHs AUCIHTUINH:
«Mozenu W METOABl aHaluM3a MPOEKTHBIX pelleHui», «OO0bEeKTHO-OPUEHTUPOBAHHOE
IpOrpaMMHUpPOBaHKUE», «MeETOAbl ONTUMHU3ALMKA IPOCKTHBIX PELICHMID), a Takke I
MOCIEAYIOMIET0 TPOXOXKICHHUSI TPOM3BOJCTBEHHOW IPAaKTUKW W IOATOTOBKM K HWTOrOBOM

FOC}’ILapCTBCHHOI?I aTTCCTAalluH.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 10 JMCIHUIIIHHE
(MoyJ110), COOTHECEHHBIX C IVIAHMPYEMBIMH Pe3YJIbTATAMHU O0CBOCHHUA
o0pa3oBaTeIbHON NPOTrPaAMMBbI
[Ipouecc u3yueHus: TUCUUIUIMHBI «BoluricnuTenbHas MaTeMaTHKa HalpaBlieH Ha

(dhopMUpOBaHKE CIETYIOIINX KOMIETCHIIUNH 00yUJaroerocs:

Conepxanue
KOMIICTCHITHH B

ﬂeKOMHOBI/IHI/IH KOMHGTGHHI/Iﬁ

Kon WHnukaTopsl TOCTHXKEHUS (pe3ynbTaTel 00y4eHHs) B
KOMIIETESHIINH COOTBETCTBIM © KOMITETEHIINH COOTBETCTBHH C
@Ir'oC BO/ IOOIV/
YCTaHOBIICHHBIMH WHINKaTOPaMH
OOI1
YK-2 Cnocoben YK.b-2.1 onpenenset kpyr 3HaTh:
ONPEACIATE KpyT 3ajad B paMKax Hauboee CYLIECTBEHHBIE

3a/1a49 B paMKax
[IOCTABJIEHHOM L€
1 BBIOUpaTh
ONTHUMAJIbHbIE
CIocoOBI UX
pELICHHS, HCXO/s 13
JEHCTBYIOIUX
IIPABOBBIX HOPM,

MOCTaBJICHHOM IIENH,
OIIPEACIISET CBSA3U MEXKIY
wumu YK.Bb-2.2 npemaraer
CTIIOCOOBI peTIeHHS
MOCTABJICHHbBIX 33184 U
OXKHJaEeMbIe PE3YIIbTATHI;
OLICHUBACT MPEIJIOKCHHBIC
CIIOCOOBI C TOYKH 3pEHUsI

MPUITOKCHUA TCOPUN CUCTEM U
CUCTEMHOTO aHanm3a B
PO eCCHOHATTEHOM

JEeSITEITBHOCTH; METOJIOJIOTHIO
TEOPUU CUCTEM U CHCTEMHOTO
aHaIIn3a; BO3MOXKHOCTH
MPUMEHEHUS  COBPEMEHHBIX




HUMEIOLINXCS COOTBETCTBHSA LENM NPOEKTa | MH(MOPMAIIMOHHBIX
pecypcos i YK.b-2.3 nauupyer KOMITBFOTEPHBIX ~ TE€XHOJOTHIA
OTpaHUICHUN peanu3aluio 3a7a4 B 30He s MOICITHPOBAHHS,
CBOEH OTBETCTBEHHOCTH C HICCIIeIOBAHMS "
Y4ETOM MMEIOIINXCS
PECYDCOB 1 OrpAHIIEHH, OIITUMU3AIIMY DKOHOMUYECKUX
JEHCTBYIOIINX TTPABOBBIX CHCTCM M HIPOLECCOB,
HopM YK.B-2.4 BrmonaseT YMeTb:
3a1a4H B 30He CBOEH BBIICHATD IPOOJIEMBI,
OTBETCTBEHHOCTH B BO3HHKAIOIMEC B
COOTBETCTBHH C npodeccuoHanbHON
3aIIaHUPOBaHHBIMU JIETEIIbHOCTH U TOJIEXKAIIUE
pe3yibTaTaMyu U TOUKaMU pemeHI/Ho C IIOMOIIBIO
KOHTPOJIsL, TIpH METOZOB TEOPUH CHCTEM M
neobxommocTH CHCTEMHOTO aHaNm3a;
KOPPEKTHPYET CIIOCOOBI
HCIIOIB30BaTh
pemrenust 3amaa YK.Bb-2.5 o
MIPEACTABIIET PE3yIbTAThI MaTeMaTquCKI:IH 1
NPOEKTa, TIPE/LTaraeT WMUTALMOHHBIA  anmapar B
BO3MOYKHOCTH UX npogeccHoHaIBHOM
HCIIOBb30BaHUS /UK ACATCIILHOCTH, NPUMCHATD
COBEPIICHCTBOBAHUS COBPEMEHHBIE KOMITBIOTEPHBIC
TEXHOJIOTHH I Pa3padOTKU U
peanu3zanu MaTeMaTHYECKUX
1 UMUTALUOHHBIX MOJIETIEH;
Bnaners:
HaBbIKaMHU a”anusa
MOTEHUHAIBHBIX HCTOYHHUKOB
UHGOPMAIUK JUIS TTOCTPOSHUS
3KOHOMHUKO-MATEMATUYECKUX
A HMMHUTALMOHHBIX MOJEJCH;
AHATUTUYECKUMU ¢
KOJIMYECTBEHHBIMU METONAMU
pemeHus 3a1a4 TEOpUH
CHUCTEM 5 CHUCTEMHOTO
aHaIMn3a; HaBBIKAMU
TUTAHUPOBAHUSL U TIPOBEIICHUS
OKCIIEPUMEHTOB Ha MOJECIX,
aHanmsa pe3ynbpTaToB
MO/JIEIIMPOBAHMUS.
K-2 Cnocoben IK-2.1. Ananusupyer 3HaTh:
MIPOBOANTH HCXOJHYIO HH(POPMAIIHNIO O METOJIBI MPOBEJCHUS
oOcnetoBanme 3ampocax ¥ NOTPEOHOCTSIX o0cne1oBaHuA TIPeAMETHON
OpraHM3aINH, 3aKa34yMKa IMPUMEHHUTENIFHO K | o0nacTy;
BBISIBIIATH nH}popMannoHHOI cucTeMe, cocraB pabor Ha srtame cOopa
nHPOPMALMOHHBIE JOKYMEHTHPYET COOpaHHBIE MaTepHasoB 00CIeJOBaHuUS;
HOTpeGHOCTH JAaHHBIC B COOTBETCTBHU C UHCTPYMCHThI OIIMCaHuA
0JIb30BaTeeH, periaMeHTaMu OpraHu3alui | IpeIMETHON 00JIacTH.
dhopmupoBaTh uH(pOpMAITUH Ymern:
TpeboBaHUs K IIK-2.2. JlokyMeHTHpYeT OCYHIECTBIISATE COOp MaTepHaioB
nH}opMannoHHOH CYIIECTBYIOIINE On3HEC- 00CIIeIOBaHHS;
cucTeMe. MIPOLIECCHl OPTaHU3ALIH OCYIIECTBIISITH aHaJM3
3aKaz4yMKa, pa3padaTeIBaeT MaTepHalIoB 00CIIEIOBAHMUS;
MOJIeNH OM3HEC-TIPOLIECCOB pa3pabaTbIBaTh TEXHHUKO-

3aKa34uKa 1 afanTupyer
Ou3Hec-TpolecChl 3aKa3unKa
K BO3MOKHOCTSIM
HHPOPMAMOHHON CHCTEMBI
[IK-2.3. lemoHCTpHpYET
3HAHMS 110 OCHOBAM
YTIPaBICHUS
B3aUMOOTHOILCHHUS C
KJIMEHTaMH U 3aKa3YlKaMU
[IK-2.4. I[IpuMeHsieT METObI
BBISIBJICHUSI TPEOOBaHUIHA,
METOJIbI ¥ CPEACTBA

9KOHOMHYECKOe OOOCHOBaHWE H
TEXHUYCCKOC 3aaHuC.

Baajaern:

HaBbIKaMHU cOopa ¥ aHanmu3a
MaTepuaioB obcnenoBaHus
MpeMETHOU 00J1acTH;

HaBBIKAMU HCTIONB30BaHU
CTPYKTYPHOTO moaxona K
MIPOEKTHPOBAHUIO;

HABBIKAMU HCIIOJIb30BaHUS

O6T>€KTHO-OpHCHTI/IpOBaHHOFO
noaxXoJia K IPOCKTUPOBAHUIO.




| ynpasneHust UT npoekramu.

4. O0beM AUCHMILINHBI (MOYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM
KOJIMYeCTBA aKaJleMHYeCKHX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy
o0yyarommxcs ¢ npenojgasaresieM (110 BUJaM Y4eOHbIX 3aHATHIT) M Ha

CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcst

O6mast TpyaoeMKocTh (00beM) aucHUILIMHBI (Moayist) coctaBiser 6 3ET, 216

aKaJICMHUYCCKHUX Yaca.

OO0BEM NUCIUIUINHBI

Bcero gwacos

Bcero uacoB

JUTS OYHO | 115 3209HOM
(hopmMbI (hopMbI
o0ydeHns 00y4eHHS
OO0mast TPy10eMKOCTb AU CIUNIHHBI 72
KoHTakTHasi pa6oTa o0ydJawimuxcsi ¢ mpenoaaBateieM (1o 36
BU/JIAM Y4eOHbIX 3aHATHI) (Bcero)
AyauTopHasi pabora (Bcero): 36
B TOM YHCJIE:
JIEKIIMU 18
CEeMUHAPHI, IPAKTHUECKIE 3aHATUS 18

NIPAaKTUKYMBI

nmabopaTopHbIe paboTHI

BueaynutopHasi padora:

KOHCYJIbTalUs NEPEC]] 9K3aMCHOM

BHeayauTopHas paboTta Takke BKIIOYACT HHIUBHIYaJIbHYIO pa0bOTy 00ydaromiuxcs
C mpernojaBaTeiieM, TI'PYNIOBbIC, WHAWBUAYAJIbHBIC KOHCYJbTAallUM W HHBIC BH/IbI
y4eOHOH AesTeNIbHOCTH, MpeayCcMaTpUBAIOIINe TPYNIOBYIO0 WIIM MHAUBHIYAIBHYIO
paboTty obyuarommxcs ¢ MpernoaBaresieM), TBOpUeckyto paboty (3cce), pedepartsl,

KOHTpPOJIbHBIE PabOTHI U Ip.

CamocTosiTesibHasi padoTa o0yJawmuxcs (Bcero) 36
KoHTpoJb caMOCTOATENbHOMH PadoThI
Bua npomexyTouyHoW atTectanuM odyuaroumerocs (3ader / sageT

JIK3aMeH)

5. CoaepixkaHue TUCHUILUINHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3nesiaM) ¢ yKa3aHHeM OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKAAeMHYECCKHX YaCOB
U BH/J0B Y4eOHBbIX 3aHATHIA

5.1. Pazoenvt Oucyunaunsl u mpyooemKoCcms no eu0am y4eoHsvix 3anamuii (6

aKademuuecKux 4acax)

Jlnist ouHOM pOopMBbI 00ydeHUs

O6mwas .
Bubl yueOHBIX 3aHATHIA, BKIFOYAS
TPYJIOEMKO
oth CaMOCTOSTEIbHYIO Pa0d0Ty 00yUYaIOIIUXCS U
TPYIOEMKOCTh (B Yacax
Ne (B gacax) pya ( )
) Pazgen, Tema
/ e — AyauTOpHBI I
JAaHUPYEM
! € Cam. . ep y DopMbl
BCETO Y. 3aHAITHS | paGoT TEKYILEro
a | PE3yUBTATBL |
Jlex|IIp | JIa 0byuenHs p
0
Pasgeun 1. Teopusi morpemHocTei 8 2 |2 4
1. |OCHOBBI TEOPHH TIOTPEIIHOCTEM. /ITEK/ 2 2 VYK-2, TIK-2 | YcTHbIi
oI1poc, TeCT




OCHOBBI TEOPUM IOTPELIHOCTEN.
AO6comoTHas ¥ OTHOCHTEIIbHAS
HOTPELIHOCTH. /TIPAKT/

VK-2, TIK-2

3amanus

Paznen 2. Pemienne cucteMbl JTMHEHHBIX
YPABHEHMIi: TOUHbIE METO/IbI,
HTepalHOHHbIE METOIbI

Pemenue cucreM JIMHEHHBIX
anreOpanveckux ypaBHeHuit. Ooue
cBegeHus. OCHOBHBIE ONpeeIeHUs/IeK/

YK-2, [1K-2

YcrHBIN
onpoc

Tounsle meTonb! pemienust CJIAY. /mpakt/

YK-2, [1K-2

YcrHBIN
ompoc

Urepannonnsie meroas! pemenus CJIAY.
/ep/

YK-2, [1K-2

Baganus

Paznen 3. Pemenne HeJJMHEHHOT O
YpPaBHEHHUS

10

ITpuOnuxeHHbIe METO/BI PEILICHUS]
anreOpandecKyuX M TPAHCICHACHTHBIX
ypaBHeHui. [TocTaHoBKa 3afa4u, /JIeK/

YK-2, [1K-2

YcrHBIN
ompoc

Oransl NpUOIMKEHHOTO PELIEHUS
anreOpandecKyuX M TPAHCIEHACHTHBIX
ypaBHEHMH. /IpaKT/

VK-2, TIK-2

3amanus

[TpubnmxeHHoe peleHne aredpandecKux
Y TPAHCUECHICHTHBIX YPaBHEHHUI METOIOM
KacaTelbHbIX. /cp/

YK-2, [1K-2

Baganus

[TpubnmxeHHOe peleHre anredpandecKiux
Y TPAHCLEHJICHTHBIX YPaBHEHUH METOJIOM
MIPOCTO# UTepaIyu. /mpaKT/

YK-2, [1K-2

Baganus

Paznen 4. Pemienne cucteM HeJTMHEHHbBIX
YPaBHEHHI1

12

10.

Pemenne cuctem HEMMHEWHBIX ypaBHEHHM.
Meron npocToii uTepany pemeHus: CHCTEM
/nex/

YK-2, [1K-2

Ycerabn
onpoc

11.

Meron npocToit uTepanu pemeHus: CHCTEM
HEJIMHEWHBIX YPaBHCHHUH. /TIpaKT/

VK-2, TIK-2

3ananus

12.

IMonsitre 0 Metoxe HproTOHA pereH s
CHCTEM HENUHEHHBIX /cp/

VK-2, TIK-2

3amanus

13.

Metoxn HproToHa peleHus cuctem
HEJIMHENHBIX /cp/

YK-2, [1K-2

3aganus

Pazgen 5. UncjieHHAA MHTEPNOJISALAA

14.

3aga4a ¥ crocoOb! aNNpPOKCUMALMH
¢ynkuuu. [TousaTre 06 onpeaeIeHuH
napaMeTpoB (YHKINOHATIBHON
3aBUCHMOCTH. VIHTepHOmsIus
MHOTOWICHAMH. /JIeK/

VK-2, TIK-2

Y cTHBIN
ormpoc

15.

Murepnonsunonnsiil noauHoM Jlarpanxka
/mpaxt/

YK-2, [1K-2

3amanus

16.

MHTEepnOISIMOHHBIN MOJIWHOM B opme
Jlarpamxa u B popme Hprotona. /cp/

YK-2, T1K-2

3ananus

Pa3nen 6. Uncinennoe
auddepeHnpoBaHNe H HHTETPUPOBAHHE

12

17.

YucnenHoe nuddepenunpoBanue. OOmmii
CJTy4ail BBIYMCIICHUS POU3BOTHOM
MPOU3BOJILHOTO MOPSIIKA. /TeK/

YK-2, [1K-2

VY cTHBIN
ompoc

18.

3agava YUCICHHOTO UHTETPUPOBAHHUS.
KBazaparypras Gopmyiia mpsMoyrosHUKOB.
Dopmyel Hetorona- Koteca. /nex/

YK-2, [1K-2

YcrHbBIN
onpoc

19.

KBazapartypHast GopMyia IpsSMOYTOJIbHUKOB.
Dopmyinsl HetotoHa-Koreca. Merog
HEOMNPEIEICHHBIX KOAQPHUIUEHTOB. /TIPaKT/

YK-2, TIK-2

3amganus

20.

KBaapatypHas ¢popmyiia Tpanenui.
Ksagparypnas ¢popmyna CumicoHa.
KsanpatypHas popmyia ['aycca. /cp/

YK-2, TIK-2

Baganus




21.| Ksanparypuas popMyra Tpamenuii. 2 YK-2, [1K-2 |3apanus
Kanparypras ¢popmyna CumriicoHa.
Ksagparyphas ¢popmyna I'aycca. /mpakt/

Pa3nen 7. UncneHnHnbie MeTOABI pelieHUs 14 412 8
auddepennnaTbHBIX YPABHEHHH

22.|YUncieHHble METO/IBI PEIICHHUS 2 VK-2, [1K-2 |YcTHbIi
JuddepeHIanbHBIX YPaBHEHUI. oIpoc
Yucnennsle MeTo bl peieHns 3anaun Komn
It OOBIKHOBEHHBIX T depeHInanbHbIX
YpaBHEHMI

/mex/

23.| Meron ITukapa. Meron Ditnepa. 2 VK-2, [1IK-2 | 3aganus
Meron Pynre-Kyrra. MHOromarossie
METO/IBI. /TIpaKT/

24.|YucneHHOe HHTETPUPOBAHUE 4 | YK-2, [IK-2 | 3amanus
U depeHIIHaNbHBIX YPAaBHEHUH B YaCTHBIX
OPOU3BOIHBIX /CpP/

25.|YncrieHHbIe METO/BI PEIICHNUS KpaeBor 2 VK-2, I[IK-2 |3ananus
3aj1a4¥ J1JIsl OOBIKHOBEHHBIX
T epeHInaTBHBIX YPaBHEHUH /JIeK/

26.|Peanm3anus kpaeBoif 3aqaqu. 4 | VK-2, IIK-2 (3aganus
[IpumeneHne MeToIa ceToK. Peanu3zarus
METO/1a CKaJISIPHOM IPOTOHKU

Hmozo 72 18|18 36

5.2. Temamuxa nabopamopHvlX 3aHAMUT

VY4eOHBIM IJITAHOM HE MPEAyCMOTPEHBI

5.3. IIpumepnaa memamuka Kypcoevlx paoom

VY4eOHBIM [JITAHOM HE MPEAyCMOTPEHBI

6. O6pa3oBare/ibHbIe TEXHOJIOTHHI

[Ipu nmpoBeneHun y4eOHBIX 3aHATHH TO JAWCHUILIMHE  HCIOJB3YIOTCA
TPaAUIIMOHHBIE ¥ UHHOBAIIMOHHBIC, B TOM YHCJIe MH(OPMAIIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, BKJIIOYAs MPU HEOOXOAMMOCTH MPUMEHEHNE aKTUBHBIX M MHTEPAKTHUBHBIX
METOJIOB O0yUYEeHUSI.

TpanunroHnHbie 00pa30BaTEbHBIC TEXHOJIOTHH PEATU3YIOTCS, TPEUMYIIIECTBEHHO,
B Tpolecce  JIeKIMOHHBIX W JTAa0OpaTOpHBIX  3aHATUNA.  VIHHOBallMOHHBIE
o0Opa3oBareNbHbIE TEXHOJOTUU HCIOJB3YIOTCS B TMPOIECCE AYAUTOPHBIX 3aHATHA U
CaMOCTOSITENTLHOM paOOTHI CTYJICHTOB B BUJIE TPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX
METOJI0B O0yUYEHUS.

Nudopmannonnsie 00pa3oBaTeNbHBIE TEXHOJOTUH PEANU3YIOTCS B IpOIEcce
WCTIOIB30BaHUSI AJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEM, SJIEKTPOHHBIX 00pa3oBaTeIbHBIX
PECYPCOB M DJIEMEHTOB JJIEKTPOHHOTO OOy4YeHHUS B DIIEKTPOHHOW HH(OPMAIMOHHO-
o0pa3oBaTenbHON Ccpejie sl aKTHUBU3AIMH y4eOHOTO MPOoIecca M CaMOCTOSTEIbHOM
paboThI CTYIEHTOB.

Pa3Burue y 00y4yaromuxcsi HABbIKOB KOMAHAHOW PadoThl, MEKIMYHOCTHOM
KOMMYHUKAIIUM, NMPUHATUHS PelleHHH M JUJEPCKUX Ka4decTB MPH NPOBeJIeHUM
YueOHbIX 3aHATHI.

JlaGoparopHble 3aHATHS MOTYT MPOBOIUTHCS B (GopMe TPYIIOBON TUCKYCCHH,
«MO3TOBOHM aTaku», pa30opka KeWcoB, perieHusl MpakTHUecKuX 3amad u np. llpexne,
4eM JaTh TpyIme HHPOPMAIUIO, BAXKHO MOJATOTOBUTh YUaCTHUKOB, aKTUBU3UPOBATH MX
MEHTaJIbHBIE TIPOIECCHI, BKJIIOUYHWTh WX BHUMAaHHE, pa3BUBaTh KOOMNEPAIMI0 U
COTPYAHUYECTBO MPHU IPUHATUU PEILICHUMN.

MeTtoauyeckie peKOMEHJAINH M0 MPOBEACHHUIO Pa3IMYHBIX BHIOB MPAKTUYECKUX
(ceMHHapCKUX ) 3aHATHH.

1.00cyxneHue B rpynmnax




I'pynnoBoe o0CyXkeHHe Kakoro-auOo BOIpOCa HAIMPABICHO HA HAaXOXKACHUU
UCTHHBI WM JOCTHKEHHE JIy4YIIero B3aMMOIOHUMAaHMA, ['pynmoBble 0O0CYXICHHS
CIOCOOCTBYIOT JIyUIlIEMY YCBOEHHIO U3y4aeMOro MaTepuaia.

Ha mepBom »stame rpynmoBoro oOCYXICHHs Iepea OO0YyJaroIUMHCS CTaBUTCS
npo0iemMa, BBIACNAETCS ONPEAEICHHOE BpeMs, B TEUYEHHE KOTOPOro OO0ydarouuecs
JOJKHBI TIOJTOTOBUTH apryMEHTHUPOBAHHBIN Pa3BEPHYTHIN OTBET.

IIpenogaBaTens MOXKET YCTAHABIMBATH OIPEICIICHHBIE IpaBUia INPOBEACHUS
IPYINIIOBOIO OOCYXIEHUS:

-33/1aBaTh ONpEEIICHHbIE paMKH 00CYKJeHUS (HampuMep, yKa3aTb HE MEHee S ....
10 omm60K);

-BBECTH aJITOPUTM BBIPAOOTKHU OOIIET0 MHEHUS (PEIICHHUS);

-Ha3Ha4MTh Mojeparopa (BEAYIIEro), pPYKOBOJSAILIEI0 XOJOM TPYIIIOBOrO
o0CyXIeHUSI.

Ha BTOpOM 3Tane rpynmnoBoro oocyxJeHus BbIpadaThIBa€TCs TPYIIIOBOE PEIIEHUE
COBMECTHO C IperoiaBaTeneM (apOuTpom).

Pa3HOBUIHOCTBIO TPYNIIOBOIO OOCYXJEHHs SIBISETCS KPYIJIBIM CTOJ, KOTOPBIN
MPOBOJIUTCS C LEJIbI0 MOJCTUTHCS MpoOieMaMH, COOCTBEHHBIM BHJICHHEM BOIIPOCA,
IIO3HAKOMUTBCS C OIIBITOM, JOCTHKEHUSIMHU.

2.11y0myHas npe3eHTals NPOEKTa

IIpe3enTanust — caMmblii A3QPEKTUBHBIN cOcO0 NOHECEHHs BaXHOM MH(pOpMaLuu
KaK B pasroBOpe «OJWH Ha OJMH», TaK M MpPH IYOJWYHBIX BBICTYIUICHUsX. Craiim-
IPE3eHTAllMM C UCIOJIb30BAaHUEM MYJIbTUMEAUHHOTO O00OpYAOBaHMS IO3BOJISIOT
3¢ (GEKTUBHO M HATJSIIHO MPEJCTaBUTH COACPIKAHME U3ydaeMOro MaTepuaa, BBIACTUTh
U IPOMJUTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECET MOYYUTENIbHYI0 HH(pOpMAIUIO,
[I0OKa3aTh €€ KJIIOUEBBbIE COJIEpKaTeNIbHbIE IMYHKTHI. VCIOJb30BaHWE WHTEPAKTHUBHBIX
3JIEMEHTOB MO3BOJISIET YCHIIUTh 3(P(PEKTUBHOCTD IYOJIUYHBIX BBICTYIUICHUH.

3.Juckyccus

Kak wuHTepakTuUBHBIH MeToa OOyueHHMs O3HayaeT MCCeOBaHHE WM pa3oop.
OOpazoBaTenbHOM  JUCKycCHEH  Ha3bIBA€TCsl  LEJICHAINIPABICHHOE, KOJIJIEKTUBHOE
o0CyXJleHUe KOHKpPETHOH mpoOieMbl (CUTyalluM), CONpPOBOXKAAoLIecs oOMeHOM
UJeSIMH, OIIBITOM, CY>KJIEHUSIMU, MHEHUSIMU B COCTAaBE IPYIIIBI 00y4arOIIHXCsl.

Kak mpaBuio, 1uckyccusi OObIYHO NMPOXOJUT TPU CTAUM: OPUEHTALUS, OLICHKA U
koHconuaanms. [locienoBarenpHOE PacCMOTpPEHHME KaKIOM CTaguM  MO3BOJISET
BBIJICJIUTH CIIEAYIOIINE X OCOOEHHOCTH.

Cragus opueHTalMM MPEArNoiaraeT ajanTalyilo yYacTHUKOB JUCKYCCHU K camoi
npobaeme, APYyT APYry, 4TO MO3BOJIAET CPOPMYINPOBATH MPOOIEMy, eI TUCKYCCHUH;
YCTaHOBUTH IIPABUJIA, PETJIAMEHT IUCKYCCHH.

B cTaguu oLieHKM NPOUCXOIUT BBICTYIIJIEHUE YYaCTHUKOB JAMCKYCCHUU, HX OTBETHI
Ha BO3HUKAWOIIME BOMNPOCH, cOOp MaKCUMajabHOro o00beMa wuael (3HaHui),
NpPE/UIOKEHUH, TMpecedyeHue IpenojaaBaresnieM  (apOUTpoOM) JIMYHBIX — aMOMLUIN
OTKJIOHEHHH OT TeMBbI TUCKYCCHH.

Cragus KOHCONMJALMU 3aKJIIOYAETCsl B aHAIU3€ pPE3yJbTaTOB JUCKYCCHH,
COTJIACOBAaHMM MHEHUN U TMO3ULIUNA, COBMECTHOM (OPMYIMPOBAHWU PEHICHHH M X
MIPUHATHH.

B 3aBucumoctu oT 1enei u 3a1ad 3aHATHs, BO3MOXHO, UCIIOJIb30BaTh CIEAYIOLINE
BUJIBI JTUCKYCCHI: Kiaccuueckue ne0aThl, SIKCIpPecc-IUCKYCCUs, TEKCTOBask TUCKYCCHS,
npoOeMHast TUCKYCCHUs, poJieBasi (CUTYallMOHHAs) JUCKYCCHSI.



/. ®OH/I OLIEHOYHBIX CPEACTB /JIsl MPOBeIeHUsI MPOMEKYTOUHOM

arrecTaluy 00y4aromuxXcs Mo JMCHUIINHE (MOTYJII0)

7.1. TlepeyeHb KOMIIETEHIHI ¢ YKA3aHUEM 3TANOB UX
(popmMupoBaHus B nporecce 0CBOEHHs 00pa30BaTeJIbLHON IPOrPaMMBbI

YpoBHHU Wuaukaropsl KayecTBeHHbIC KPUTEPUU OLICHUBAHUE
chopmup
OBAaHHOCT
u 2 Gamna 3 Gamta 4 6amna 5 6amioB
KOMIIETE
HIUN
YK-2
3HaTh: Hes3nanne: B nenom 3Haer | 3Haer Hamboiee
BazoBeiii | Hanbomee 3HAUMTENILHOW | Hambosee CYIIECTBCHHBIC
CYIIECTBEHHBIC | yacTH CYIIECTBEHHbIC | MPHIOKCHUS
MPUIOKEHUS IPOrPaMMHOr0 | MPHIOKCHHS TCOPUU  CUCTEM
TCOPUHU CHUCTEM MaTepHana; TeOpUH CcHUCTEM U CHUCTEMHOIO
M CHCTEMHOIO | ..o o W CHCTEMHOro | aHaJIn3a B
aHaIIM3a B | cymectaennpe | AHAA3 B Hp(v)(beCCI/IOHaJIL
Hpg(beCCHOHaJIB MpPUITOKEHHS Hp(jq)eCCHOHaHB HOHU
HOH teopun cuctem | 1O ACATCIIBHOCTH,
JNEATEIbHOCTH, U cucremuoro | ACATEIBLHOCTH, MCTOHOJIOTHIO
METOI0JIOTHIO AHAII3A g | METOZOJIOTHIO TEOPUU  CHUCTEM
TCOpPHUH CHUCTEM poheCCHOHAIb TeOpuu cucrteM (U CHUCTCMHOIO
M CHCTEMHOIO | . o W CHCTEMHOro | aHAJIN3a;
aHam3a; nestenpmocT; | AHATH3A; BO3MOKHOCTH
BO3MOXKHOCTHU METOI0TIOTHIO BO3MOKHOCTHU IMPUMCHCHUA
MPUMEHECHUS Teopun  cuctem | IPUMCHEHHSA COBPEMEHHBIX
COBPEMCHHBIX U cucremuoro | COBPEMEHHBIX UHPOPMALIHOHH
“H(OPMAITMOHH aHATM3a:; nH(POPMAITMOHH | BIX
BIX BO3MOKHOCTH BIX KOMITBIOTEPHBIX
KOMIBIOTEPHBIX | 1y reprepis KOMITBIOTEPHBIX TEXHOJIOTHH IS
TEXHOJIOTUH JUIA | OBPEMEHHBIX TEXHOJIOTHH JJIs | MOACIMPOBAHMA,
MOJICJIMPOBAaHMA, MH(pOPMALOHH MOJeNIMpoBanus, | ACCICAOBAHM 1
MCCIE/IOBAHUA M | oo WCCIIEIOBAHUS U | ONTHUMU3AIMU
ONITUMH3AIUU KOMIBiOTepHpx | CTTHMH3ALHH 9KOHOMHMYECKHX
9KOHOMHMHUECKHX | yononoryit nypg | 2KOHOMHUECKHX | CHCTEM u
cUcTEM M| moxennposanms, | SHCTEM U | TIPOLIECCOB;
MPOIIECCOB; uccenopanus 1 | MPOCCCOB;
ONTUMH3AINT
SKOHOMHUYECKHX
CUCTEM u
MPOIIECCOB;
Ymers: He ymeer YmMmeer Ymeer
peniatb peraTh CTPOMTH OTBET | OPHCHTUPOBATHC
CTaHJIapPTHHIC CTaH/IapTHEIC B s B
npodeccroHans | NpodeccoHans | coorpercTBum | HOPMATHBHO-
HBIE 3a/1a4U C HBIE 3aJ1a44 C CO CTPYKTYpOii MpaBOBOM '
MIPUMEHEHUEM MPUMEHEHUEM H3ITArAEMOTO JUTEPATypE;
€CTECTBEHHOHAY | €CTCCTBCHHOHAY ) yMeeT ciaenaTh
YHBIX U YHBIX U Boripoca, JOCTaTOYHO
OGIICHIKCHEPH | OOMeHmKeHepH | Y oot PeIarh 000CHOBaHHBIE
bIX 3HAHUI, bIX 3HAHWH, CTaH/IapTHBIC BBIBOJIBI 1o
METOJI0B METOJI0B npoheccHonamb | ysnaraemonmy
MaTeMaTHYeCKOT | MaTeMaThyeckor | 1PIC 3a/adn ¢ MaTepuay.
0 aHaNM3a " 0 aHanM3a u TIPUMCHCHHCM yMeeT peniath
MOJICTHPOBAHHs. | MojenupoBanus. | CCTCCTBCHHOHAY | oray naptHEIC




YHBIX U npodeccruoHanb
OOIICHMH)KEHEPH | HBIC 33JIa4U C
BIX 3HAHHM, IPUMEHEHUEM
METOJIOB €CTECTBEHHOHAY
MAaTEMATUYECKOT | YHBIX U
0 aHaJIM3a " 00IIeNHKEHEPH
MOJIETIMPOBAHUS. | bIX 3HAHUU,
METOJI0B
MaTeMaTUYECKOr
0 a”Haiausa u
MOJEIUPOBAHUS.
He Bmaneer B ueixom Brnaneer
Baagern: HaBBIKAMM BlIagceT HaBBIKAMM
HaBbIKaMH aHam3a HaBbIKaMH aHajlu3a
a”Hajiuza IIOTCHHOUAJIBHBIX | gHaJIu3a INOTCHIHUAJIbHBIX
MOTEHIIUAJILHBIX | HCTOYHUKOB MOTEHIIMAJIBHBIX | HCTOYHHUKOB
HCTOYHHKOB uHpopManuu HCTOYHUKOB nHdopmanuu
nH(pOpMaITUU TUTSL. TIOCTPOCHUS | HGOPMAITUU JUIsL TIOCTPOEHUS
JUIg TIOCTpOoeHUs | IKOHOMHMKO- A1 TIOCTpOeHUs | 9KOHOMHKO-
YKOHOMUKO- MaTEMATHUYCCKHN 3KOHOMUKO- MAaTEMATUYCCKHU
MaTeMaTU4eCcKu | X U | MaTeMaTu4eCcKku | X u
X U | AIMUTAllMOHHBIX | X U | IMHUTAllMOHHBIX
MMHTALAOHHBIX | MOJCIIEH; MMUTALAOHHBIX | MOJEIIEH;
MoOJeIIei; AHAINTHYECCKUM | MOJIEIICH; AHAIIUTHYECKHUM
AHAJIUTUYECKUM | U U | aHAJIMTUYECKUM | U u
Hu MU | KOJTUYECTBEHHBI | p U | KOJIMYECTBEHHBI
KOJIMYECTBEHHbI | MU MCTOJAAMH | KOJIMYECTBEHHbI | MU METOAaMHU
MU MeTOogaMu | PCHICHUA 3aJa4 | Mu MeTogaMu | PCHICHUA 3aJ1a4

peuieHust  3aaa4y
TEOPUU  CHUCTEM
U CHCTEMHOTO

TEOPUH CHUCTEM
U  CHUCTEMHOTO
aHaN3a;

pelieHus  3a1a4
TECOPUH CHUCTEM
U CHCTEMHOTIO

TEOPUH CHUCTEM
U CHUCTEMHOTO
aHaIN3a;

aHanusa, HaBBbIKaMH aHajusa, HaBbIKaAMH
HaBbIKaAMHU IJIAaHUPOBAHUA U | HABBIKAMHA IIJITAaHUPOBAHUA U
IUTAHUPOBAHUA U | IIPOBEICHUA IUIAHUPOBAHUA U | IIPOBEICHUSA
IPOBEICHUA 9KCIMEPUMEHTOB | [TPOBECHHMS SKCIIEPUMEHTOB
SKCIIEpUMEHTOB | Ha MOJCJISIX, | DKCIEpUMEHTOB | Ha MOJCTIAX,
Ha MOJEIAX, | aHaIU3a Ha MOJCIISIX, | aHaIU3a
aHaJm3a pe3ynpTaToB aHaJjm3a pe3yabTaToB
pe3yIbTaToB MOACIIUPOBAHMA. pe3yJIbTaToOB MOACIIUPOBaHUA.
MOZACIIMPOBAaHHA. MOACIIMPOBAaHMUS.
[ToBeiie | 3naTh B nmonmaom
HHBIN HanOoJee 00beMe 3HaTh
CYILIECTBEHHbBIC HauboJee
MPUITOKCHHUA CYHICCTBCHHBIC
TCOpHUU CUCTEM IIPUITIOKCHUA

U CHUCTEMHOTO
aHanm3a B
npodeccuoHanb
HOMU
JeSITENIbHOCTHY;
METOAOJIOTHIO
TEOPHUH  CUCTEM
U CHUCTEMHOTO
aHaIN3a;
BO3MOXHOCTH
PUMEHEHUS
COBPEMEHHBIX
UHPOPMALTUOHH
BIX
KOMITBIOTEPHBIX

TEOPUH CHCTEM
U CHCTEMHOTO
aHaM3a B
mpohecCHOHab
HOU
JIESITeTIbHOCTH;
METOJI0JIOTUIO
TEOPUH CHCTEM
U CHCTEMHOTO
aHasm3a;
BO3MOXXHOCTH
MPUMEHECHUS
COBPEMEHHBIX
nH(pOpMAITMOHH
BIX




TEXHOJIOTUH ISt KOMITBIOTEPHBIX
MO/ICTUPOBAHUS, TEXHOJIOTUH ISt
UCCJICIOBaHUS U MOJICITHPOBAHUS,
ONTHMH3ALUH UCCJICIOBaHUS U
IKOHOMHUECKUX ONITUMHM3AINH
CHCTEM u IKOHOMHUECKUX
MPOLIECCOB; CHCTEM u
HPOLIECCOB
Ymern: pematsb Ymeer
CTaHJIapTHBIC [PUMEHSTH
mpoeccuoHab METOAbI U
HBIC 33/1a4H C cpeacTsa
MPUMEHCHUEM TO3HAHMS,
€CTECTBCHHOHAY 0GyueHHs 1
YHBIX U
Y ——— CaMOKOHTPOJIS
BIX 3HAHMH, AL
METO/IOB MHTEIUICKTyaJIb
MaTeMaTHYECKOT HOT'O pa3sBuTHA,
0 aHaNM3a u MOBBILIECHUS
MO/ICTUPOBAHUS KYJIbTYPHOI'O
MPUMEHSTh YPOBHH,
METO/bI U npodeccronan
CpelcTBa BHOM
MMO3HAHUS, KOMIIETEHIINH,
o0y4eHus u COXpPaHEHHUS
CaMOKOHTPOJIS CBOETO
AT 310pOBbAI,
MHTEJUIEKTYyallb HPaBCTBEHHOI'O
HOT'O pa3BUTHS, 1 QU3HYECKOTO
MTOBBILLIEHUS CaMOCOBEPILEH
KYJIbTYPHOTO CTBOBaHUSA
YPOBHS, - YMeer pemars
npodeccuoHat CTaHIapTHBIC
BbHOI npoeccuoHab
KOMITETEHITUH, HBIC 3a/1aH C
coXpareHHus NPHUMEHEHHEM
CBOCTO €CTECTBEHHOHAY
YHBIX U
3A0pOBbA, OOIIEHH)KEHEPH
HPaBCTBEHHOT'O BIX 3HAHHI,
U pU3UIECKOTrOo METO/I0B
CaMOCOBCPLICH MaTeMaTU4YeCKOr
CTBOBaHUS 0 aHaJIM3a U
- TPUMEHSTH MOJICITMPOBAHHUSL.
MpsIMbIE u
WUTEpPALIMOHH
bIE  METOHBI
peleHus
CUCTEM
HEJIMHENHBIX
YpaBHEHU B
peleHnmn
MIPUKJIIATHBIX
3a/1a4.
Biaagern: - Bnaneer
HaBBIKaMHU HaBBIKAMHU
aHaIM3a aHaIM3a
MOTCHIHATBHBIX MOTEHIIMATBHBIX
HCTOYHHKOB HCTOYHUKOB




nHpOpPMaLTUH
IUISL TIOCTPOCHUS
SKOHOMHKO-
MaTeMaTHYECKH
X u
MMHTAIMOHHBIX
MOJIeNEH;
aHAINTHIECKUM
" "
KOJINYECTBEHHBI
MH  METOAaMH
pemieHust 3amad
TEOPUU  CHUCTEM
U CHUCTEMHOTO
aHaIN3a;

HHpOpPMaLTUH
UL TIOCTPOCHUS
HSKOHOMHKO-
MaTeMaTHYECKH
X "
UMHTAIMOHHBIX
MOJIEeNeH;
aHAINTHIECKUM
" "
KOJINYECTBEHHBI
MH  METOJaMHu
pemieHust 3amad
TEOPUU  CHCTEM
U CHUCTEMHOIO
aHan3a;

HaBBIKAMU HaBBIKAMU
IUIAHUPOBAHUS U IUIAHUPOBAHUS U
IPOBCNICHUA MpOBEACHUS
SKCIIEPUMEHTOB DKCIEPUMEHTOB
Ha MOJCIIIX, Ha MOJEIAX,
aHaJIu3a aHaJM3a
pe3ynapTaToB pe3ynpTaToB
MOJEITUPOBAHUA. MOJEIIUPOBAHUA.
[1K-2
3HaTh: He3nanue B uenom 3Haer | 3HaeTr  MeTomml
bazoBrprii | MeTolbl METOJIbI [POBEIECHHUS IpOBeCHUs
MIPOBCICHHU NPOBCICHU 00cIIe10BaHUS obcneoBaHus
o0cenoBanus 00cIIe10BaHUSI npe/:[MeTHoﬁ IIPEeIMETHOU
MIpeAMETHOMI MIpeIMETHOM obnactu; obnactw;
o0acTH; obnacTw; cocTaB paboT Ha | COCTaB paboT Ha
coctaB paboT Ha | cocTaB pabOT Ha | HTAre cOopa | dTame cbopa
JTarme cbopa | sTame cbopa | MmaTepHuaIoB MaTepHuaoB
MaTepHuajoB MaTepHajioB o0cenoBaHus; 00cCyIe0BanuS;
o0crnenoBaHus; o0cre10BaHHUS; HHCTPYMEHTBI HHCTPYMEHTBI
UHCTPYMCHTBI HUHCTPYMCHTBI OIIUCAHUSI onucaHus
OMUCaAHUS OINMMCAHUS IIPEIMETHOM IpeIMETHOM
TPEAMETHON HPEAMETHON obnacTu. obnacTu.
obmacru. obmacru.
Ymersn: He ymeer | B LejaoM | Ymeer
OCYIIECTBIISTH OCYIIECTBIISITh yMeeT OCYILIECTBIISITh
cObop MarepuajoB | cOOp MaTepHalloB OCYILIECTBISTH cOop MarepualoB
06CIIeI0BaHHS; 00CIIe IOBaHHS; c6op Matepuanos | 00CTENOBAHMS;
OCYHIECTBIISITH OCYIIECTBIISTH 00cIe10BaHuS; OCYLICCTBIIATD
aHanu3 aHaIM3 OCYILIECTBIIATE aHaIn3
MaTepualioB MarepuaioB AHAIH3 MaTepHUalloB
obcneIoBaHus; ob6cneoBaHus; MATEpHAIIOB o0ce0BaHu;
pa3pabaTbIBaTh pa3pabartbIBaTh 06CIIEI0BAHUSE; pa3pabaTbIBaTh
TEXHUKO- TEXHHUKO- paspabaTsiBaTh TEXHUKO-
HSKOHOMHYECKOE 9KOHOMHUYECKOE TEXHHKO- 9KOHOMHYECKOE
000CHOBaHHME ¥ | 0OOCHOBAHHME M | 5KOHOMHYECKOE obocHOBaHHE  H
TEXHHYECKOE TEXHHUYECKOE oGocHOBaHme  u | TeXHHUYECKOE
3aJjaHuE. 3alaHUE. TEXHUYECKOE 3aJaHue.
3aj1aHMe.
Biaagern: He Bnaneer B LIEJIOM Bnaneer
HaBbIKaMH cOopa | HaBbIkaMM cOopa | BrameeT HaBBIKAaMH cOopa
u aHanm3a | U aHalN3a | yappikamu cGopa | U aHanmm3a
MaTepHUaoB MaTepHUaioB " aHaaM3a | MarepuaioB
o0cnenoBaHus o0cienoBaHus MAaTepHAIIOB o0cienoBaHus
MIPEIMETHOM MIPEeIMETHON 06CITeIOBAHMS TIPEIMETHOM
obmacty; obmacty; IPeAMETHO o0macTw;
HaBBIKAMHU HaBBIKAMU obacTw; HaBBIKAMU
HCTIOJTB30BaHUS HCTIONB30BaHUs HABLIKAMU HCTIOJIH30BaHUS
CTPYKTYPHOTO CTPYKTYPHOTO HCIIOB30BAHMS CTPYKTYPHOTO




[0IX0/1a K | moxxoza K | CTPYKTYPHOTO [0JIX0/1a K
NPOEKTUPOBAHHMIO, | TPOEKTUPOBAHUIO; | MOAXOMAA K | IIPOEKTUPOBAHUIO;
HaBBIKAMU HaBBIKAMU NPOEKTUPOBAHHIO; HaBBIKAMU
HCIONB30BaHUS UCIIONB30BaHUS HaBBIKAMU HCIOJIb30BAaHUS
00BEKTHO- 00BEKTHO- HCIIOJIB30BAHUS 00BEKTHO-
OpPHMEHTUPOBAHHOT | OPUEHTUPOBAHHOT 00BEKTHO- OPHMEHTUPOBAHHOT
0 moaxoma K 0 MOJIX0/1a K OPHEHTHPOBAHHOT 0 MOAX0AA K
NPOEKTUPOBAHUIO | MPOEKTUPOBAHHMIO. 0 MOJIX0/1a K MPOEKTUPOBAHHMIO.

) MPOEKTUPOBAHHMIO.

[ToBbie | 3HATH: B mosnxrom

HHBIN METO/IbI 00BeEME 3HATH
MPOBEICHUS METObI
o0cnenoBaHus NPOBEAEHUS
NpeaMETHON o0ce10BaHus
obnacry; MIPEeIMETHOM
coctaB paboT Ha obrmacry;
JTamne cbopa coctaB pabor Ha
MaTepHaioB sTamne cbopa
o0cneioBaHus; MaTepHaoB
HHCTPYMEHTBI o0crnenoBaHus;
OrHCAHHS UHCTPYMEHTBI
NpEIMETHOM ONHCAHUS
o0JacTH. HpeIMETHON

001acTH..

YMers: Ymeer
OCYIIECTBIIAT OCYIICCTBIAT
cbop MaTepHanoB cOop matepnasios
00cnen0BaHus; obcnenoBaHus;
OCYLIECTBJIATD OCYIIECTBIIATE
aHaIu3 aHanm3
MaTrepuaioB Marepuanos
00cnen0BaHus; 00cIIeI0BaHHs;
paspabaTsIBaTh paspabatbiBath
TEXHUKO- TEXHHUKO-
3KOHOMHYECKOE SKOHOMHYECKOE
o0oCcHOBaHHE U obocHoBanne U
TEXHUUYECKOE TEXHHIECKOE
3a/laHMe. 3aJlaHue.
Baangern: - B MOJTHOM
HaBEIKAMH  cOopa o0BeMe
n aHaJin3a BJIACET
MaTepHaon HaBbIKaMu  cOopa
O6CJ‘IC,Z[0BaHvI/I$[ - aHAIH3a
HPCHMCT.HOH MaTepHalloB
obmacru; o0cen0Banus
HaBBIKAMU TpeIMETHOI
HCIIONB30BaHUS obnacTu;
CTPYKTYpPHOTO HaBBIKAMU
rnoaxona K HCIIOJIBb30BAHUS
NPOEKTUPOBAHMIO; CTPYKTYPHOTO
HaBbIKAaMH MOAX04a K
HCIIONB30BaHUS TPOEKTHPOBAHHIO;
00BEKTHO- HaBBIKAMU
OPHEHTUPOBAHH HCIIONB30BaHUS
OTo Imoaxona x 00BEKTHO-
HPOCKTUPOBAHH OPHEHTHPOBAHHOT
10..

(o} noaxoga K
IIPOCKTUPOBAHUIO.




7.2. Tunogvle KOHMPONBLHBIE 3A0AHUA UNU UHBIE YUEOHO-MEMOOUUEeCKUEe MAMeEPUabl,
HeoOxXo0umovle OA OUEHUBAHUA CHMENneHU CQOPMUPOSAHHOCIU KOMREMEHUUl @
npoyecce 0c60eHUA YUeOHOU OUCYUNTUHbL

7.2.1. TunoBbie TEMbI K NMCbMEHHBIM padoTam, J0KJIAIaM U BICTYIJICHUSAM:

1. Metonbl Hamny4iiero npubauxeHus. JJMCKpeTHbIN BapuaHT
CPEIHEKBAIPATUYECKUX TPUOTHKEHUH.

2. Pemenune cucteM TMHEWHBIX aNreOpanvecKuX YpaBHEHHI C UCIIOJIb30BaHHEM
MHCTPYMEHTAJIbHBIX TAKETOB.

3. Tpubmmxennoe pemieHre anreOpanyeckx U TPAHCLEHIEHTHBIX YPaBHEHUH C
MCIOJIb30BAaHUEM UHCTPYMEHTAIBHBIX MTAaKETOB.

4. TlpuOnmkeHHOE pelIeHre CUCTEM HEJIMHEHHBIX YPAaBHEHHUH C HCIIOJIb30BaHHEM

MHCTPYMEHTAJIbHBIX TAKETOB.

OOpaTHOE HHTEPIIOIMPOBAHHE.

6. Uwucnennoe nuddepeHrpoBaHie U HHTETPUPOBAHUE C UCTIOIb30BAHHEM
MHCTPYMEHTAJIBHBIX MTAKETOB.

7. Pemenue nuddepeHnnanbHbIX YpaBHEHHH ¢ UCTIOIb30BAaHHEM
WHCTPYMEHTAJIBHBIX TTAKETOB.

8. IlpsiMble METOMBI pEIICHHS CUCTEM JIMHEWHBIX anreOpandeckiux ypaBHEHUH.
[Ipo6eMbI 00yCIOBICHHOCTH.

9. HrepalmoHHbIE METO/bI PEUICHHS CUCTEM JIMHEWHBIX alnreOpandecKkux
ypaBHeHUi. [IpoGiieMbl cX0qMMOCTH.

10. IIpsiMbIe METOIBI PEIICHUS aNreOpanvecKoi mpooieMpl Ha COOCTBEHHBIC
3HAYCHUSI.

11. UTepanrioHHBIE METO/IBI PEIICHUSI AlIreOpandecKon MpoodIeMbl Ha COOCTBEHHBIC
3HAYCHUSI.

12. IlpuMeHeHnEe METO/1a HAUMEHBIIIMX KBAAPaTOB sl 00paboTKH
AKCIEPUMEHTATbHBIX TaHHBIX.

13. MeTtosbl Hax0X/1€HHUs BCEX KOPHEH MHOTOUJICHOB.

14. Metonbl paciiernieH s ISl YUCIEHHOTO PeleHus TapadoInyecKuX
YPaBHEHUM.

15. XKectkue cuctemsl OJIY. Tuns! HessBHbIX MeTO10B PyHre-KyTThl 1
0COOEHHOCTH HX pean3alnu.

16. CxemMbl KOHEYHBIX DJIEMEHTOB ISl PEIICHHsI KPAeBBIX 3a/1a4 JUIs
UIUNTUYECKUX YPAaBHEHHH.

o

Kpurtepun ouenku nqokiaaa, cooduienusi, pegepara:

OTMeTKa «OTIUYHO» 3a MUCBMEHHYI0 paboTy, pedepar, cooOllleHHe CTaBHUTCA,
€CJIY U3JIOKEHHBIA B JOKJIaJe MaTepual:

- OTJIMYAETCsI TIIYOMHON U COZepKATeNIbHOCThIO, COOTBETCTBYET 3asIBJICHHON TEME;

- YETKO CTPYKTYPHUPOBAH, C BBIJCIEHUEM OCHOBHBIX MOMEHTOB;

- IOKJIaJ CHIeJIaH KPaTKO, YETKO, C BBIICJICHUEM OCHOBHBIX JAaHHBIX;

- Ha BOIPOCHI MO TEME JO0KJIaJa MOJIYYEHbI TOJHBIE HCUEPIIHIBAIOIINE OTBETHI.

OTMeTKa «XOpOII0» CTaBUTCS, €CIIM U3JI0’KEHHBIN B JOKJIa/le MaTepuat:

- XapaKTEpU3yeTCsl JOCTAaTOYHBIM COJIEPKATEIbHBIM YPOBHEM, HO OTINYAETCS
HEJIOCTaTOYHOM CTPYKTYPUPOBAHHOCTHIO;

- JOKJIaJ JJIMHHBIN, HE BIIOJIHE YETKUI;

- Ha BOIIPOCHI IO TE€ME JOKJIaJa MOJYYEHBI MOJIHBIE HCUEPIBIBAIOIINE OTBETHI
TOJIBKO MOCJI€ HABOASIIUX BOIIPOCOB, UJIM HE HA BCE BOIPOCHI.

OTMeTKa «yHOBJIETBOPUTEIBHO» CTABUTCS, €CIM U3JOXKEHHBIA B JIOKJIAJe
MaTepuall:

- HEJOCTaTOYHO  PACKPBIT, HOCUT (parMEHTApHBIA  XapakTep, Clado
CTPYKTYpPHUPOBaH;

- TIOKJIATYHK C1a00 OpUEHTUPYETCS B M3JIaraeMOM MaTepuale;



- Ha BOIIPOCHI M0 Te€ME JOKJIaJa He ObUIM MOJy4yeHbl OTBETHI WM OHH HE ObLIN
MIPaBUIbHBIMHU.

OTMeTKa «HEeyIOBIETBOPUTENIbHOY CTABUTCS, €CIH:

- IOKJIaJ] HE CHIEeTIaH;

- TOKJIaTYMK HE OPUEHTHUPYETCS B U3JIaraéMoOM MaTepuae;

- Ha BOMNPOCHI 110 BBHIMOJTHEHHON pa0oTe He OBUIHM MOJIYYeHBI OTBETHI MU OHU HE
ObLIH MPaBUIIbHBIMHU.

7.2.2. IlpuMepHBIe BONPOCHI K HTOTOBOi aTTecTalNU (3a4€T)
(V cemectp)

1. IIpubGnmxennsie ynciaa. AGCOMIOTHAST W OTHOCUTENbHAs! MOTPELIIHOCTH U MX

I'PaHULBI.

Bepurble, coMHuTENBHBIC, 3HaYaIMe HUGPHI uncna. OKpyrieHue Yuced.

[TorpemHocTn apupmMeTHYECKUX ONepaLui.

[TorpenrHocTy BEIYUCICHUS 3HAYCHUS (PYHKIUH.

Otnenenue KopHel anreOpandeckux M TPAHCLEHICHTHBIX YPAaBHEHUH.

MeTox MoIOBUHHOTO JIETICHHUS TPUOJIMKEHHOTO PEIICHUs YPaBHEHUN U €T0

IIPOrPaMMHUPOBAHHUE.

7. Meroa npocThIX UTEpaLUil NPUOIMKEHHOTO PEILICHUS] YPaBHEHUH U €ro
IIPOrPaMMHUPOBAHHUE.

8. Mertox kacaTenbHBIX MPUOIMKEHHOTO PEHICHUS] YPAaBHEHUH U €ro
IIPOrPaMMHUPOBAHHUE.

9. Mertox xopa npuOIMKEHHOTO PEIICHNUS YPaBHEHUH U €0 IPOTpaMMHUpPOBaHHE.

10. Meton "aycca penieHust cucTeMbl JIMHEHHBIX YPaBHEHUN U €T0
IIPOrpaMMHUPOBAHUE.

11. ITpumenenue merona ['aycca it BBIYMCICHUS ONIPEIeIUTENEH.

12. Tlpumenenne merona ["aycca st oOpamieHus: MaTpuil.

13. Metoa npocThIX UTepauuii NpuOIMKEHHOTO PELICHUs CUCTEM JIMHEMHBIX
YpaBHEHUI U €ro NporpaMMHpOBaHUE.

14. Meton 3eiinens npuOIMKEHHOTO PELICHUs CUCTEM JIMHEHHBIX YPaBHEHUH U €ro
IIPOrpaMMHUPOBAHUE.

15. 3agaua unrepnosnsauuu QyHkui. CylecTBoBaHUE U €IMHCTBEHHOCTD €€
pelIeHus.

16. HTepnonsiiMoHHbII MHOrOUIeH JlarpaHika 1 ero mporpaMMHUpOBaHHE.

17. Koneunsle pa3HOCTH.

18. ®opmynbl HeloTOHA 111 MHTEPIIONMPOBAHUS BIIEpe]l U Ha3a] U UX
IIPOrpaMMHUPOBAHHUE.

19. IoHsATHE UHTEPIONALMOHHOTO CcIIaiiHa. IHTeprnonsanus KyOnuecKum
CILUIaiHOM.

20. ®opMyIbl IPAMOYTOJIEHUKOB MPUOIMKEHHOTO BBIYUCIICHHUS ONIPEIEIIEHHOTO
MHTErpaja u uX NporpaMMHUpPOBaHUE.

21. ®opmyna Tpanenuii mpuOIMKEHHOTO BHIYMUCICHUS ONPEIeICHHOI0 HHTErpasa 1
€€ IPOrpaMMHUPOBAHHUE.

22. ®opmyna Cumricona (mapaboi) mpuOIMKEHHOTO BEIUMCICHUS ONPEeICHHOTO
MHTErpaya u ee NporpaMMHUpPOBaHHE.

23. ®opmyina ["aycca npubIMKEHHOTO BHIUMCIIEHUS ONPEeICHHOIO HHTErpasa 1 ee
MIPOrpaMMHUPOBAHUE.

24. Meton Diinepa npubamkeHHOTo perienus 3aaaun Kou u ero
MIPOrpaMMHUPOBAHUE.

25. YTOYHEeHHBIH MeToA Diinepa MpuOIMKEHHOTo pereHus 3anaun Komm u ero
MIPOrpaMMHUPOBAHUE.

26. Metox Pynre — Kyrra npubmmkeHHOro pemeHus 3agaun Komu u ero
IIPOrPaMMHUPOBAHHUE.

ok wn



Kpurtepun olieHKH YCTHOTO 0TBETAa HA BONPOCHI 110 AUCHHUILINHE
«IIpoexkTHpoBaHKe HH(POPMALMOHHBIX CHCTEM»:
v' 5 GaJuIoB - €CIii OTBET MOKA3BIBACT IITy0OOKOE U CHCTEMATHYECKOE 3HAHUE BCETO

IIPOrPpaMMHOI0 MaTepuajia U CTPYKTYPbl KOHKPETHOI'O BOIPOCA, & TAKKE OCHOBHOI'O
COJZIepKaHUsl U HOBALIMH JIGKIIMOHHOTO Kypca 10 CPaBHEHHIO C y4eOHOW JHMTEpaTypoOu.
CTyZneHT JEMOHCTpUPYET OTYETIIMBOE U CBOOOJHOE BJAJEHUE KOHILENTYaJIbHO-
MOHATUMHBIM aIlllapaTOM, HAay4YHbIM S3BIKOM M TEPMHUHOJIOTMEN COOTBETCTBYIOLIEH
Hay4yHO! oOnacTu. 3HaHME OCHOBHOHM JIUTEpPaTypbl U 3HAKOMCTBO C JIONOJIHUTENIBHO
PEKOMEHI0BAaHHOM JIUTepaTypoil. Jlornueckn KOppekTHOE M yOeqUTEIbHOE H3JI0KEHUE
OTBeTA.

v 4 - Gauia - 3HAHWE Y3JIOBBIX MPOOJIEM IPOrPAMMBI M OCHOBHOTO COJICpPIKAHHSA
JIEKIIMOHHOI'O Kypca; YMEHUE I0JIb30BaThCs KOHLENTYAIbHO-IIOHATUHHBIM alapaToM B
Ipolecce aHajan3a OCHOBHBIX MPOOJIEM B paMKax IaHHOW TEMbl; 3HAHHE Ba)KHEHIINX
paboT U3 crMcKa peKOMEHIOBAaHHON JTUTEpaTyphl. B 11€710M JOrHYeCKH KOPPEKTHOE, HO
HE BCErJa TOYHOE U apryMEHTUPOBAHHOE U3JI0KEHUE OTBETA.

v/ 3 Oamia — (parMeHTapHbIE, MOBEPXHOCTHLIE 3HAHMS BAXKHEHIIMX DPa3IesioB
MPOrpaMMbI M COJCpXKAHUS JICKIIMOHHOTO Kypca; 3aTpyJHEHUS C HCIOJIh30BAaHUEM
HAyYHO-TIOHATUIHOTO armapara U TEPMHHOJIOTHH Y4eOHOW JMMCHUIUIMHBI, HETIOTHOE
3HAKOMCTBO C PEKOMCHIIOBAHHOW JIUTEPAaTypOW; YaCTHUYHBIC 3aTPyIJHCHUS C
BBIIMIOJIHEHUEM TPEIYCMOTPCHHBIX TPOTPAMMON 3aJlaHUl; CTPEMIICHHE JIOTMYCCKH
OIIPEJICIICHHO U MOCJICA0BATEILHO U3JI0KHUTh OTBET.

v’ 2 Gajuta — He3HaHWe, MO0 OTPHIBOYHOE MPEACTABIEHHE O JAaHHOW MpobjeMe B
pamkKax y4eOHO-POrpaMMHOIO MaTepuana; HEyMEHHE HCIIOIb30BaTh MOHATHIHBIN
anmnapar; OTCYTCTBHE JIOTUYECKOU CBS3H B OTBETE.

7.2.3. TecToBbBI€ 3a1aHUs IJIsI TPOBEPKH 3HAHMI CTYIEHTOB

YK-2 CnocoGeH onpenesTh KPYr 3ajia4 B paMKaX MOCTABJIEHHOI 1[eJId U BLIOMPATH ONTHMAJIbHBIE
Croco0bl MX pelIeHusl, UCXO0/As U3 el CTBYIOIIUX NPABOBLIX HOPM, MMEIOLIIUXCS PECYPCOB U
OrpaHNYeHui

Bapuant 1

1. Hopma matpuuer A = {a,.j }- 3TO

a) BEKTOp — CTPOKa; 0) umcio; B) BEKTOP — CTOJIOEII.
12 10 -5 -12
) H 5 1 1 -9 4
. opMa £ MaTpHuibl dBHa
p pHLl 6 -3 3 p
11 8 -7 4

a) 30; 0) 39; B) 28,6356.

3. Ilponecc mocTpoeHUs 3HAYEHUSI KOPHEW CHUCTEMEI C 3aaHHON TOYHOCTRIO B BHJE
pon P p o ACH. Hopwma 2 marpm

Tpe/iesia Mocae10BaTebHOCTH HEKOTOPBIX BEKTOPOB HA3bIBACTCS

a) UTEPAIlIOHHBIM;  0) CXOASAIIMMCS;  B) PACXOMSIIAMCS.

4. Tlpouecc 3eiimenss miasg JUHEHHOM CHCTEMBI X=p+aX CXOIUTCS

K €JHHCTBEHHOMY DEIICHHIO TPH JIF0O0M BBHIOOpE HAYATBHOTO MPUOIMIKEHUs], €CIU KaKasi-

HUOYIH U3 HOPM MATPHIIBI



a) OonbIlle eqUHUIBI;  0) MEHBIIIEC €IMHUIIBI;,  B) PaBHA CUHUIIE.
5. Ilpornecc Hax0XACHUS TPUOTMKEHHBIX 3HAUYCHUI KOpHEH ypaBHEHUS pa3OuBaeTcs Ha
a)  TmocTpoeHue rpaduka v yTOUHEHHE KOpHEN 10 3aJaHHOM CTereH! TOYHOCTH;
0) OTIeneHue KOpHEH U YTOYHEHHE KOPHEH J10 3a/TaHHOM CTETICHH TOYHOCTH;
B) YTOUHEHHE KOPHEN 10 3aJaHHOM CTENEHH TOYHOCTHU U OIIPEIEIIEHNE
MOrPEIIHOCTU MPUOIMKEHHUS.

6. KonmmuecTBo MEHCTBUTENBHBIX MOJIOKUTEIBHBIX KOPHEH anreOpandyeckoro ypaBHEHUS
P (x) =0 ¢ geiictBuTebHBIMU KO3 PUIIMEHTaMHU (TTOJCYMTHIBAEMBIME KKl CTOIBKO

pa3, KakoBa €ro KpaTHOCTh) JIMOO PaBHO YMCITY IEPEeMEH 3HaKa B IIOCIIEJOBATEILHOCTH
K03(HUILIMEHTOB ypaBHEHUS, JIMOO HA YETHOE YKCIIO MEHBIIIE. ITO MPABUIIO

a) Jlekapra,  0) llltrypma;  B) Jlarpamxa.

7. BepxHsisi rpaHHLa IOJOXUTEIbHBIX KOpPHEH ypaBHeHus P, (x)zO o MeToay

Jlarpanxa HaxoauTcs o popmyme

B
a) R=1+mp—,m - HOMep HEepBOro OTPHUIATEILHOIO KO3 duirenta, B -HanbonbIas

13 a0COIOTHBIX BEIMUYKMH OTPULIATEIILHBIX KO3 duirentos P, (X) ;

0) R:1+A;
&

B) X=R, npu xoropom P, (X) U BCE INPOU3BOJHBIE NMPUHUMAIOT IOJIOKHUTEIBHbBIE

3HAYCHUSI.
8. MHTepnoIsIIMOHHBIM MHOTOYICHOM HA3bIBAE€TCSI MHOTOYJICH,
a) 3HAUeHUsI KOTOPOro B Yy3JaxXx MHTEPIOJSLUN paBHbBl 3HAUYEHUIO TaOJIUYHOM
(GYHKIMU B 3TUX y3I1ax;
0) n-i cTeneHw;
B)  mapaboJIMyYecKoro BHJA.
9. Koneunsle TabIMYHBIC PA3HOCTH UCIOIB3YIOTCS B MHTEPIIOISIIIMOHHON opMyIie
a) Taycca a5 paBHOOTCTOSIIIMX Y3JI0B MHTEPIIOJISAIIH;
6) DWTKHHA JUIs pABHOOTCTOSAINX Y3JI0B HHTEPIOJIALMH;
B)  HproTOHA 111 paBHOOTCTOSIINX Y3JI0B HHTEPIIOJNIAIINY;
r) Jlarpanxa /Uit paBHOOTCTOSIIIMX Y3JI0B UHTEPIIOJISIINH.

10. IepBblit HHTEPNONAMOHHBINA MHOTOUJIEH JlarpaHka UMeeT BUJIL:

. =S v (X=X )-- (X=X ) (X =Xiy1)--(X—X,)

) Li(x) Zi‘oy'(x'_xo)"'(xi_xi1)(Xi—Xi+1)...(Xi—xn)’
AZYO
21h?

6) P,(x)= yo+%(x—xo)+

h (X=X )(X=%)+...+

An
+ n!r)]/r(‘) (x—xo)...(x—xn_l);



B) P (x)=y,+ 1):’;1(x . )+ ﬁ(x—xn)(x—xn,1)+...+

AI’]
- n!r):'? (X=X, )...(x=x)

11. KBagparypnas ¢opmyna ['aycca umeer Bua

B) if (X)@Xz(bg—na)[(yo + Y0 )+ (A(Yo -+ Yona ) F2(Yo oot Yy ot yZH))J ;

1

r) j f(x)ox=c,f(x)+c,f(x)+...+c,f(x,).

-1
12. o metony Ilukapa nmo6oe npubmmxeHue perenus TudepeHnaIbHOro ypaBHEHHS
orpezensiercs mo hopmyiie

,b—a
a) Y =Yy HAY,, 11 Ay, = ykT!

6) Yo (X)=Yo+ | (X Vos)X
Xo

, TAC yi'+1 = f (Xi+1! yi+1);

B) yi+1: yl +h%

) yi(ff:yﬁg[f(xi,yi)”( X V")

1) Vi, =Y, +Ay,,rae Ay, = é(kl(i)+2k£i)+2k§i)+k§i)).

Bapuant 2

1. MakcuManbHas CyMMa MO)Iy.]'ICfI 9JIECMCHTOB MaTpHUIbI IO CTPOKaM €CTb

a)Hopma 2;  0) Hopma 3; B) HOopMa 1.
12 10 -5 -12
) H 3 1 1 -9 4
. opMa 5> MaTpHuIilbl dBHa
p pHLl 6 3 3 2 p
11 8 -7 4

a)30; ©0)39; B)28,6356.

3. VrepalMoHHBIN MpOIeCC MOCTPOSHUs MpUOIMKeHUH 1o (opmyse X =[+ ax®
Ha3bIBACTCS

a) METOJIOM 3eHens;

0) meroiom HeroToHa,

B) METOJIOM HUTEPAITHH.



4. Tlpouecc 3eiimens ang JUHEHHOM CHUCTEMBI X=p+aX CXOIUTCSI
K €IMHCTBEHHOMY PEIICHHIO TIPH JIFOOOM BBIOOPE HAYAIILHOTO MTPHOIFKEHUS, €CITH

a) Kakas - HU OyJlb W3 HOPM MaTpPUIIbl ¢r MEHBIIIE CTUHUIIBI;

0) ¥ TOJTbKO eCi HopMa | MaTpUIlbl o MEHBIIIE SIUHUIIBL;

B) U TOJILKO €CJTM HOpMa | MaTpHIlbl ¢ paBHA CIUHHMIIC.

5. K cnoco6am yTouHeHUst KOpHEH HE OTHOCUTCS

a) METOJI ITPo0O, METO XOPJI, METOJT KacaTeIbHbBIX, METOJI UTCPALIHIA;

0) MeToz Ipo0, METOI XOPJI, METO]] KacaTeIbHBIX, METO/I 3eiIers;

B) METOJI TIP00, METOJT XOP/, METOJ] KaCaTEIIbHBIX.

6. Ywmcio oTpuIaTeIbHBIX KOpHEH ypaBHeHUS P, (x) =0 paBHO uncny

a) MepeMeH 3Haka B IOCIIe0BaTeIbHOCTH KodduimenToB P, (—X) WIM Ha YETHOE YHUCIIO

MEHBIIIC;

0) TOCTOSIHCTB 3HaKa B IOCIEIOBATENbHOCTH KO3(hduimentoB P, (—X) WIA Ha YETHOE

YUCJI0 MCHBIIC,

B) IIOCTOAHCTB 3HaKa B ITIOCJICAOBATCIIBHOCTH KOB(I)(l)I/II_[I/IeHTOB Pn (X) WM Ha YCTHOC YHUCJIIO

MCHBIIIC.

7. BepxHss TpaHHIIa TOJOXHUTEIbHBIX KOpHEH ypaBHeHUS P, (x)=0 0 METOny

Hrrotona Haxoautcs o opmye

B
a) R=1+m—,m - HOMep mepBOro OTpHIATeIbHOrO KO3 duimenTta, B -HanbombImas u3

aOCOJTFOTHBIX BEIMYMH OTPHUIIATEIBHBIX KO3 PUIIMEeHTOB P, (x) ;

0) R=1+A;
d

B) X=R, mpu xoropom Pn(x)n BCE IIPOU3BOJAHBIE NPUHUMAIOT IOJOXKUTEIbHBIE

3HAUYCHUSL.

8. PazHOCTh MeXay 3HauYeHHSIMH (QYHKIMA B COCEAHHUX Yy3JIaX HWHTEPIOJISAIINN
Ha3bIBACTCS

a)  UCHTPAIBLHOH Pa3HOCTHIO IEPBOTO MOPSIIKA;

0) KOHEYHOM pa3HOCTBIO MEPBOTO MOPSIKA;

B)  Da3leIeHHOH Pa3HOCTHIO IIEPBOrO MOPSIIKA.

9. llenTpanbHbIe TAOIUYHBIC PA3HOCTH UCTIOIB3YIOTCS B MHTEPIIOJISIIMOHHOM (hopMmyJie

a)  HpIOTOHA 11 paBHOOTCTOSIIIUX Y3JI0B HHTEPIOJISLIUH;

6) Taycca s paBHOOTCTOSIIUX Y3JI0B MHTEPIIOJISALHN;



B)  OHTKMHA JUI paBHOOTCTOSIIMX y3JI0B MHTEPIOJISALIIH;
B) Jlarpamxa Jist pAaBHOOTCTOSIIIIMX Y3JIOB HHTEPIOJISIINM.
10.KBagpaTypHbIMU (hOpMYyITaMH HA3BIBAOTCS

a)  ¢opMyIbl MPUOIMKESHHOTO UHTETPUPOBAHNS;

0) (dopmyia KBaIpaTHOTO TPEXWICHA,

B)  (OpMyIbl HAXOXKACHUS KBaIpaTa CyMMBI.
11.Onepanus npeacrasinenus pyukiuu f (X) psanom Dypbe Ha3pIBACTCS

a)  TMOWICHHBIM HHTEIPUPOBAHUEM;

0) mowieHHbIM AU HEPESHITUPOBAHNEM;

B)  TapMOHHYECKHM aHAIN30M.

12. Tlo meTony Diinepa n—e npuOIMKeHHE pemeHus U epeHInaTbHOT0 YpaBHEHUS
ompenensieTcs mo popmyiie

b-a
a) Yerr = Y + Ayk » TAC Ayk yk )

6) Yo (X)= Yo+ [ £ (X You) X

X

i’+ ~i,+ 7’ \/ .
B) yi+1 = yi + h% , TIC yi+1 = f (Xi+1’ yi+l)’

(k) . h k l)
F) Yin=Yit+—= f (Xi'yi)+ f ( |+1!y|+1 ) ’
2

n) Vi, =Y, +Ay,, e Ay, = 5 (kl(i) + 2k£i) + 2k§i) + kff)) .
ITIK-2 Cnoco0eH nNpoBOAUTH 00c/1eI0BAHHE OPTraHU3alNii, BbIABJISATH
HH(OPMANIMOHHBIE OTPEOHOCTH MOJIL30BaTe e, GopMHUPOBATH TPEOGOBAHUS K
HHopMaLMOHHOI cucTeMe.
Bapuanr 3

1. MakcumanbHas CymMMa MOI[YJ'ICI\/'I 9JICMCHTOB MAaTpUIbI 11O CTOJ'I6I_IaM €CTh

a) HopMa 2; 0) HopMma 3; B) HOopMa 1.

11 10 -5 -12

> Hoona 3 1 05 -9
. opMa > MaTpuliibl aBHaA
p prt | | P
4 8 -7

a)38; 0)26; B)26,4244.

3. UtepanmoHHbIii  TpoIlecc  TMOCTPOCHUS  NpUOMMKEHHH  1mo  dopMmyre

k+l (k+1) (k)
= +Z% U + &, x\") HaspiBaetes



a) MeronoM 3eiaens; 0) meromoMm HploTOHA; B) METOJOM HTEpAIUU.

4. JIns OLeHKHU MOTPEIIHOCTH MeToa 3eiinens npumensercs Gopmyna

o [Mxm _ X(o)H
Y 1o, X

5. Wneqa merona XopA COCTOUT B TOM, YTO Ha JOCTaTOYHO MAJIOM IIPOMEKYTKE [a,b]

k+1

9 17 fa VI

e

V1]

Ayra KpHUBOWU y=f(x) 3aMEHseTCs CTAruBarwolmen e€ xopuod. B kagectse

MPUOJIMKECHHOTO 3HAYCHUST KOPHS IPUHUMACTCS TOYKA TIepeCceueHust Xopipl ¢ 0cbio OX
. KoopauHaTe! 3T0# TOUKH onpeaesitorcs GopMysioi

f(x,)(b—x,)

a) Xy =% — f(b)— f (Xn) )

6. Ecnm ypaBHeHHe MOJIHOE, TO

a) KOIMYECTBO €r0  TIOJIOKUTENIBHBIX ~KOPHEH paBHO YHCIy TIIepeMEH 3Haka
B IIOCIEIOBATENBHOCTH KOI(POUIMEHTOB WIM HAa YETHOE YHCIO MEHbIIE, a
KOJIMYECTBO OTPHULATCIBHBIX KOpHGI\/JI - 4HuCI1y TIIOCTOAHCTB 3HAKa MKW Ha
YETHOE YHCIIO MEHBIIIE;

0) KOJIMYECTBO €ro  IMOJIOKUTENbHBIX KOPHEH paBHO YHMCIY  IOCTOSIHCTB
3HaKa B IIOCJIEAOBATENILHOCTH KOI(PQUIMEHTOB MM Ha YETHOE YHCIO MEHbIlE, a
KOJIMYECTBO OTPUIATCIIBHBIX KOpHeﬁ — quCIity IIEPEMECH 3HaKa NI Ha
YETHOE YMCII0 MEHBIIIE;

B) KOJMYECTBO €ro  TMOJOXHUTEJIbHBIX  KOpHEH paBHO YHCIy IOCTOSIHCTB

3HaKa B [OCJIE0BATEILHOCTU KOI(P(UIMEHTOB MM Ha YETHOE YHCIIO MEHBIIIE.
7. BepxHsis rpaHuIa MTOJIOKHUTEIIbHBIX KOpHEHN ypaBHeHus P, (x) =0

IO MPaBUITY KOJIbIIa HAXOAUTCS 10 hopMyIie

B
a) R=1+py—,m - HOMEp mepBoro oTpHIATENHHOrO Kod(duimenTa, B -Hanbonbimas u3

aOCOJTIOTHBIX BEIMYHMH OTPUIIATEIBHBIX KO3 PUIMEeHTOB P, (x) ;

0) R:1+A;
d

B) X=R, mpu xoropom Pn(x)n BCE IPOMU3BOJHBIE MPUHUMAIOT IOJOXKUTEIbHBIE

3HAYCHHSL.
8. Koneunsie TabMUYHBIC PA3HOCTH UCIIOJIB3YIOTCS B MHTEPIIOJIAIIMOHHON Gopmyrie

a) Hetotona;  0) ['aycca; B) OutkuHa;  T) Jlarpamxa.



9. Pa3znencHHBIC TAOIUYHBIC PA3HOCTH UCIIONB3YIOTCSI B UHTEPIIOJSIIIMOHHON popmyrie
a) HeroToHa 111 paBHOOTCTOSIIUX y3JI0B HHTEPIIOJISIIINY;

0) ["aycca st paBHOOTCTOSIIIIAX Y3JIOB HHTEPITOJISIINH;

B) HproToHa A7151 HEPaBHOOTCTOSIINX Y3JI0B UHTEPIIONSINH;

r) DUTKHMHA JUI1 PaBHOOTCTOSIINX Y3JI0B MHTEPIIOJISLINY;

1) Jlarpan:xa Juisi HEpaBHOOTCTOSIIUX Y3JI0B HHTEPIOJISLIHY.

10. ®dopmyna npuOIMKEHHOTO BBIYHCIICHUS WHTErpaia METOJIOM

IpAMOYT'OJIbHUKOB UMECT BU/L

b (b_q) [ @)+ (b)
a)!f(x)6x~(b—a)f,
o) [ 1 (prs 2 >

a

B) if (x)ox ~ (be_na)[(y0 + Y0 ) F(A(Ya oo+ Yona ) F2(Yo oot Yy ot an_z)ﬂ ;

a

1

r) j f(x)ox=c f(x)+c,f(x%)+...+¢,f(x,).

-1
11. I'padux penieHus OOBIKHOBEHHOTO muddepeHIaIbHOTO ypaBHEHUs
Ha3bIBACTCA
a)  UMHTErpaJbHON KPUBOM;
0)  KpHBOIi BTOPOro MOPS/IKa;
B runepOosoi.
12. Tlo merony Dinepa - Komm npubmmkenue pemeHus ITuddepeHInaTbHOTO

ypaBHEHUs orpenensiercs no gopmyie

a) Vi = Yy HAY,;

6) yn(x): yO +J. f (X’ yn—l)aX;

X

B) yi+1 = yi +h% » TAC yi’+l = f (Xi+1’ yi+l);
(k) _ h k-1\].
r) Yig _yi+§|:f(Xi’yi)+f(xi+11yi+1 )]

1) Vi =Y +AY;, Te Ay, = %(k{” + 2k + 2k k(! ).

Bapmuanr 4
1. Kopenp KkBaapaTHbIi M3 CyMMBI KBaJpaTOB MOJYJIEH BCEX 3JIEMEHTOB MAaTPHIIbI
€CThb

a)HopMa 2;  O©)Hopma 3;  B)HOpMma l.



11 10 -5 -12

2. Hopwma 2 mMatpuiist 105 -9 paBHa
6 0 -5 2
-4 8 -7 4

a)38; 6)26; B)264244.

3. Ilpouecc wunTerpamuu aast cucrembl X = f+aX CcXOAUTCS K €AMHCTBECHHOMY

PCILICHUIO HE3aBUCHMO OT BBIOOpA HAYaJIbHOI'O BEKTOPA, €CIIM CyMMa MOJIYJICH 3JIEMEHTOB
CTPOK WJIM CYMMa MOJIYJICH CTOJIOLIOB

a) OoJpllle €IUHKIBI;  O) MEHBIIE €IMHUIIBI,  B) PAaBHO EAMHUIIE.

4. Ecnm i moiydeHus 3HaUeHUsl PYHKIIMH TI0 JAHHOMY 3HAYCHHIO apryMEHTa HYXHO
BEITIOJTHUTH apU(METUYECKHE ONepallid M BO3BEACHHUE B CTCNCHb C PANMOHAIBHBIM
nokasaresiem, TO (yHKIIUs Ha3bIBaeTCsI

a) areOpanyeckor;  0) TPaHCIIEHACHTHOW;  B) pallMOHAILHOM.

5. nes MeToa KacaTeabHBIX COCTOUT B TOM, YTO Ha JIOCTATOYHO MAJIOM IIPOMEKYTKE

[a,b] ayra kpuBoi y= f (x) 3aMEHseTCsl KacaTeJIbHOW K 3TOW KpuBOi. B kauecTBe

NPUOIMKEHHOTO 3HAYEHUS] KOPHA NPUHUMAETCS TOYKa MEPEeCeUYeHHUs KacaTeIbHOH ¢
oceto OX . KoopauHaThl 3TOW TOUKH ONpeASIsIFOTCs GopMyIioi

_f(x)(b-x,).

a) Xni = %, m ’

6. Uucno JeiiCTBUTENBHBIX KOpHeil ypaBHenns 5X° —20X+3=0 no npasuny Iltypma
paBHO
a) OJIVH TIOJIOKUTEIIHHBINA KOPEHb, /IBA OTPUIIATEIbHBIX KOPHS;
0) Z1Ba MOJIOKUTENBHBIX KOPHSI, OIMH OTPULIATEbHBINA KOPEHb;
B) TPH MOJIOKUTEIIBHBIX KOPHSL.
7. OCHOBHBIMHU XapaKTePUCTHUKAMH TaOJUYHBIX (QYHKIIHH SBISIOTCS

a) Ha3BaHuUe (YHKIMHA, 0OBEM, IIar, KOJIMYECTBO 3HAKOB TadynupyemMol (yHKIMH,
KOJIMYECTBO BXOJIOB;

0) HauaJlbHOE 3HAuYeHHe, O0OBEM, IIar, KOJIMYECTBO 3HAKOB TaOyaupyeMoi (QYHKIHH,
KOJINYECTBO BXOZIOB;

B) Ha3BaHWe (QYHKUUN, 00BEM, IIAr, HAYaJbHOE M KOHEYHOE 3HAU€HHsI, KOJMYECTBO
BXOJIOB.
8. lleHTpasibHbIC TAOTUYHBIC PA3HOCTH MCIIOIB3YIOTCS B UHTEPIOJSIIMOHHON hopMyIie
a) Hetorona;  0) [aycca; B) DUTKHUHA; r) Jlarpanxa.

9. MuTepnonsanuoHHbIH MHOTOWIEH Jlarpanyka nuMeeT BHUI:



. STy (X=X )- e (X=X ) (X=Xyp)oee (X=X, )
) L (%) Z“"y'(xi—xo)...(xi—xi_l)(xi—xm)...(xi—xn)’

(X=X )+...+

A
6) P,(x)= yo+ryk(]’(x—x0)+

+

S (X)X, )

B) P (x)=y,+ yn‘1(x X, )+ ¢(x—xn)(x—xH)+...+

1'h 21h?
A",
e (X=%,)...(x=x)
10. ®dopmyna MPUOIMKEHHOTO BBIYMCIICHUS HWHTErpaja METOA0M

MMpAMOYTOJIBHUKOB UMECT BU/JL

.[ ( )8X~( )|:(yo+YZn) ( (y1+"'+y2n—1)+2(y2+"'+y2+”'+y2”'2)):|;

1

r) j f(x)ox~c,f(x)+c,f(%)+...+c,f(X,).

-1
11.Bcsikoe perieHue, KOTOpOe MOXET ObITh MOJTYYE€HO U3 OOILIEro Mmpu OIpeleseHHbIX
YHCJIOBBIX 3HAYEHUSAX IPOU3BOJIBHBIX IMOCTOSHHBIX, BXOJALIMX B OOIIEE pelIeHue,
Ha3bIBaeTCA
a)  JIONYCTHMBIM pelieHneM TU(PpepeHaIbHOrO YpaBHEHUS,
0)  oOmum pemenueM JuddepeHIaTbHOro0 ypaBHEHNS;
B)  YaCTHBIM perieHueM AU pepeHIHaTbLHOTO YPaBHEHUSL.
12. Tlo merony Dinepa - Komm npuOmmkenue pemeHus IuddepeHInaTbHOro

ypaBHEHUs orpenensercs no gopmyie

a) Vi = Yy HAY,;

6) Yo (X)= Yo+ | T (% Yos) X

X

B) yi+1 = yi +h% , THC yi,+l = f (Xi+1’ yi+l);
) _y N (k1)
r) Yia =Y +§[f (Xi'yi)+ f ( |+1ay|+1 )]

1) Vi =Y +AY;, Tae Ay, = 6(k1(” + 26 + 2k k(! ).



Kiarouun NMPpaBUJIbHBIX OTBETOB K TECTOBBIM 3a/IaHUAM

No Bapwuanr 1 [BapuanT 2|Bapuant 3 | Bapuant 4
1 0 B a 0
2 a B B 0
3 a B a 0
4 0 a B a
5 0 a a B
6 a a a 0
7 a B o a
8 a 0 a 0
9 B 0 B a
10 0 0 0 a
11 r B a B
12 0 a B r

Ikaja oueHUBAHMSA (3a NpasuibHuILL omeem daemcs 1 dbann)

«HEYIO0BJIETBOpUTENBHO» — 50% U MeHee

«ynoBieTBOpUTENHHO» — 51-80%

«xopomio» — 81-90%

«oTimmaHOo» — 91-100%

Kpurepuu onieHKH TeCTOBOro MaTepuasia 1o JMCHUIINHe

«IIpoekTHpoBaHUEe HH(POPMANMOHHBIX CHCTEM):

v/ 5 GaUIOB - BBICTABJISIETCSA CTYJEHTY, €CJM BBITIOJHEHBI BCE 3aaHHsl BAPHAHTA,
MIPOJIEMOHCTPHUPOBAHO 3HaHME (paKTHUECKOro MaTepruana (0a30BbIX MOHITUH, alTOPUTMA,
daxra).

v/ 4 Gamna - paboTa BBLINOJIHEHA BIOIHE KBAIU(PHUIUPOBAHHO B HEOOXOIMMOM
00BbEME; HUMEIOTCS HE3HAYUTENbHbIE METOAMYECKHE HEOOUYEThl U JUIAKTUYECKHE
omu6Oku. IIpomeMoHCTpUpOBaHO YMEHHE MPABWILHO HCIOIB30BATh CIEIHATbHBIC
TEPMUHBI U TMOHATHS, y3HABaHUE OOBEKTOB M3YUYCHHUS B paMKax OMpEAETICHHOTO paszena
JTVCIUTUTMHEI, TIOHATCH TBOPYECKUH YpPOBCHb M apryMEHTalusi COOCTBEHHOH TOYKH
3peHust

v/ 3 Gamna — NPOAEMOHCTPUPOBAHO YMEHHWE CHHTE3UPOBATh, AHAIU3MPOBATE,
00001maTe (aKTHYECKUN U TEOpeTHUECKUil Marepuan ¢ GopMyIUpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHHEM NPUYMHHO-CIEICTBEHHBIX CBSA3€l B paMKax OMpEAETICHHOTO
paszzena qUCHUTUIMHEI,

v’ 2 Gaiia - paboTa BBINIOJIHEHA HA HEYIOBICTBOPUTEILHOM YPOBHE; HE B TIOJHOM
00BEMe, TpeOyeT TopabOTKH U UCIIPABIIEHUH O0Jiee YeM MOJIOBUHBI 00beMa.

7.2.4. BanbHO-peiiTHHIOBasl CHCTEMAa OLlCHKH 3HAHHI 0aKaIaBpoB

CornacHo IlonmoxeHus o OaNIbHO-pEHTHUHTOBON cHUCTEME OLICHKH 3HAHHHA
OakanaBpOB OAJIJTBI BHICTABIISIFOTCSI B COOTBETCTBYIONTUX rpadax xypHaia (cM. «KypHan
yueta OallIbHO-pEHTHUHTOBBIX IOKa3aTelield CTYJNEHYECKOH TPYIIb») B CIEAYIOUIEM
MOPSJIKE:

«[Tocemenuey - 2 6anna 3a MPUCYTCTBUE HA 3aHATHHU 0€3 3aMEYaHH CO CTOPOHBI
npenogaBatens; | Oamn 3a omo3jgaHuWe WM WHOE HE3HAYUTEIhHOE HapyIIeHUE
muctumineel; 0 0auioB 3a TPOMYCK OJHOTO 3aHATHS (BHE 3aBHCHMOCTH OT
YBOKUTEILHOCTH TPOITYCKA) WM OMO3JaHue Oojiee 4eM Ha 15 MUHYT WIM HHOE
HapyILIEHUE TUCIUTLIUHBI.

«AxTUBHOCTEY - OT 0 10 5 Oa/utoB BBICTABJSETCS TpEMojaBareieM 3a
JIEMOHCTPALIMIO CTYJECHTOM 3HAaHUM BO BpPEMS 3aHATHS INHUCBMEHHO WJIM YCTHO, 3a
MOJTOTOBKY JOMAIIHETO 3aJaHus, Y4aCTHE B IUCKYCCHUM Ha 3aJaHHYIO TEMY U T.[., TO



€CTh 3a paboTy Ha 3aHsATUH. [Ipu 3TOM mpenogaBaTens AOHKEH OMPOCUThH HE MeHee 25%
13 YUCJIa CTYJEHTOB, IPUCYTCTBYIOIMX HA IPAKTUUYECKOM 3aHATHUH.

«KonTponpHas paboTay Uiu «TecTUpoBaHHE» - oT 0 10 5 OaJIOB BBICTABIISETCS
IperoiaBaTesieM MO pe3yibTaTaM KOHTPOJIBHOM pabOThl WM TECTUPOBAHUS TPYIIIHI,
MPOBEJICHHBIX BO BHeaynuTopHoe Bpems. [Ipenmomaraercsi, 4Tto mpemnojaBareib IO
COTJIACOBAHUIO C JEKAHATOM IPOBOAUT MOJOOHBIE MEPOINPHATHS IO BBISIBICHUIO
OCTAaTOYHBIX 3HAHUW CTYJEHTOB HE pEXe OJHOr0 pa3a Ha Kaxasle 36 dYacoB
ayJTUTOPHOTO BPEMEHHU.

«Otpabotka» - or 0 1m0 2 OaJIoB BBICTABISETCS 3a OTPAOOTKY KaXIOTO
MPOMYIIEHHOT0 JIEKIMOHHOTO 3aHATUSA U OT 0 10 4 0ayuioB MOXET OBITh MOCTABJIEHO
MperoiaBaTeNieM 3a OTPaOdOTKY CTYAEHTOM IPOIYCKa OJHOTO MPAKTHYECKOTO 3aHSATHS
WIM MpaKTUKyMa. 3a OJUH pa3 MOXKHO OTpaboTaTh He OoJjee IIecTH MPOMycKoB (T.e.,
CTYIEHTY BbICTaBiIsieTcsl HE Oosiee 18 OayioB, eciy Bce NPONYLIEHHBIE HIECTh 3aHITHH
SIBJISITUCH MPAKTUYECKUMU) BHE 3aBUCMOCTH OT YBKUTEIBHOCTHU MPOMYCKOB 3aHATUH.

«IIponycku B 4acax BCETO» - KOJIMYECTBO IPOMYIIECHHBIX 3aHATUH 3a OTYETHBIN
nepuoj; yMHokaeTcst Ha /Ba (1 3aHsTHe=2 yacam) (3amoyHseTcs AeIO0NPOU3BOIUTEIEM
JICKaHaTa).

«[Ipomycku 1O  HEyBaXWUTEIbHOW  mpuuuHe» - rpada  3amoiHseTcs
JIEJIONPOU3BOJUTENIEM JIEKAHATA.

«[lonycku 1m0  yBaXWUTENbHOW  mpuyMHE» -  Tpada  3amoiHseTCs
JIEJIONPOU3BOJUTENIEM JIEKAHATA.

«KoppektupoBka  OamioB 32 OpOIMycku» -  rpadga  3amojiHseTcs

JeJI0TIPOU3BOAUTENIEM IEKAHATA.
«HWToro OanyoB 3a OTYETHBIA MEPHOA» - CyMMa BCEX BBICTaBJIEHHBIX OajuIOB 3a
JaHHBIN nepuof (rpada 3anonHsAeTcs AEIONPON3BOIUTEIEM IeKaHATA).

Tabdauuma mnepeBoaa OaILHO-PETHHIOBBIX MOKa3aTejdeil B OTMETKH
TPAAUIIMOHHON CHCTEMbI OLleHUBAHUS

CooTHolIeHue
YacoB
JeKIHOHHBIX CooTBeTCTBHE
" 0/2 | 1/3 | 1/2 | 2/3 | 1/1 | 3/2 | 2/1 | 3/1 | 2/0 OTMETKH
NPAKTHYECKHX K03 punueHTy
3aHATHI

Koadbdunument | 1,5 1,1 1,1 1,1 11 1,1 11 11 1,1 «3a4TECHO»
COOTBETCTBHS

0aJUTBHBIX 1 1 1 1 1 1 1 1 1 «yIOBJIETBOPUTEIHHO
nokasarenen
TPaJMIIMOHHON | 2 1,75 165 | 1,6 15 14 (135|125 - «XOPOTIOY
OTMETKE
3 2,5 2,3 2,2 2 1,8 1,7 1,5 - «OTIIAYHO»

HeoOxomuMoe konmuuecTBO OalioB MAJisi BBICTABICHUS OTMETOK («3auTEHOY,
«YIOBJICTBOPUTEIBHO», «XOPOIIO», «OTIUYHO») OMNpPENeseTCs IPOU3BEICHUEM
pealbHO TPOBEJCHHBIX ayAUTOPHBIX 4acoB (N) 32 OTYETHBIN mepuoa Ha KodDPHUIHEHT
COOTBCTCTBHA B 3aBUCUMOCTH OT COOTHOHICHHSA YaCOB JICKIIMOHHBIX M IMPAKTHUYCCKUX
3aHSTHUNA COTJIACHO MPUBECHHON TabIuIIe.

«KypHan yuera Oa/uIbHO-PEHTHHTOBBIX TOKa3aTelIed CTYIAEHYECKOW TPYIIITBI»
3aroJIHAETCS MPENoAaBaTeNIeM Ha KaXK/10M 3aHITHH.

B ciyuae Gone3Hu unu Apyroil yBaxKUTEIbHOW MPUYUHBI OTCYTCTBHSI CTYJEHTA Ha
3aHATHUSIX, €My MPEAOCTaBISIETCS MPaBO OTPAOOTaTh 3aHATUSA O WHANBUAYAILHOMY
rpaduky.

Crynenty, HaOpaBIIeMy KOJIHYECTBO OAJUIOB MEHEE OINMPEAEICHHOrO MOPOrOBOTO
YPOBHSI, BBICTaBIICTCA OIlEHKA "HEYIOBJIETBOpUTEIbHO" WM "He 3auteHo'. [Topsimok
JTUKBHUJIAIUY 33JJ0OJDKCHHOCTEH M MPOXOKICHUS JAIbHEHIIIET0 00yUeHUsST PEeryIupyeTcs
Ha OCHOBE JIEUCTBYIOIIET0 3akoHojaTenbcTBa PO 1 nokanbHbix akToB KUI'Y.

Texkymuil KOHTPOJIb IO JIEKUMOHHOMY Marepuaidy IpPOBOAMUT JIEKTOP, IO




MMPAKTUYCCKHUM 3aHATHAM — IIPCIOJaBaTClib, HpOBO,I[I/IBH_II/Iﬁ OTH 3aHATHII. KOHTpOHB
MOKCT IPOBOAUTHCA U COBMECTHO.

8.IlepeyeHb OCHOBHOI1 M 10NIOJHUTEIbHON y4eOHOM JINTepaTypbl, HeO0X0ANMOMH

AJs 0CBOEHMs AUcUMILIUHBL. UHopMannoHHoe obecrieyeHne 00pa3oBaTeIbHOIO

npouecca

1. I'paGoBckasi, C. M. OCHOBBI BEIYHCIUTEILHON MaTeMaTUKH: yaeOHoe rnmocodbue / C.
M. I'paGorckas; IlenseHckuii rocynapcTBeHHbIN yHuBepcuter. — Ilens: III'Y,
2018. - 126 c. - ISBN 978-5-907102-22-4.- URL: https: //e.lanbook. com
/book/162247 (nmata obpamenus: 05.04.2021). - Pexxum noctyma: Ui aBTOPHU3.
II0JIb30BaTeNeH. - TeKCT: 2JIEKTPOHHBIM.

2. JyumikuH, A. B. BeruncnurensHas texnuka: yyeobnoe nocooue /A.B. dymkun , O.
B. Jlankun , P.B. YekpuzoB . - Boponex: Boponexckuii uncruryr ®CHUH Poccun,
2015. - 325 c.- ISBN 978-5-4446-0731-2. - URL: https: //znanium.com
/catalog/product/924589 (nara oOpamenus: 25.08.2020). — Pexxum goctyma: 1o
MOJAMNUCKE. - TEKCT: 3JIIEKTPOHHBIM.

3. 3amm3usak, B. E. Teopus u mpakTuka 1o BBIYUCIUTENIBHON MaTeMaTHKE : yueOHOe
nocobue / B. E. 3anusnsk, I'. . lllenanosckas. - Kpacnosipck : COVY, 2012. - 174 c.
- ISBN 978-5-7638-2498-8. - URL.: https: //znanium.com /catalog/product/441232
(mata oOpamenus: 25.08.2020). — Pexum pocTyma: mo moAamucke. - Tekcr:
3IIEKTPOHHBIM.

4. Tlantuna, U. B. Boruncnurtenbnas marematuka: yueOuuk / M. B. Ilantuna, A. B.
CuHYyKOB. - 2-€ u3l., nepepad. u gorm. - Mocksa: M®ITY Cuneprus, 2012.- 176 c. -

ISBN 978-5-4257-0064-3. - URL.: https://znanium.com /catalog /product /451160
(mara oOpamenus: 25.08.2020). — Pexum poctyna: mo mommucke. - Tekcr:

JJIEKTPOHHBIN.

8.2. JlonosinuTebHAS JIMTEPaTypa:

1. HMaprseika, T. JI. Beruucnurensnas texHuka: yuebHoe nocobue / T.JI. Ilapreika,
N.N. Tlonos. - 3-¢ u3x., nepepad. u jom. - MockBa: ®OPYM: UHOPA-M, 2020. -
445 c¢. : wr - ISBN 978-5-00091-510-3. - URL: https: //znanium.com
/catalog/product/1060368 (mata oOpamienus: 25.08.2020). — Pexum mocTyma: 1o
MOAMNMUCKE. - TeKCT: AIEKTPOHHBIN.

2. Psa6enbknii, B. C. Benenue B Beranciutenbayro Mmarematuky / B. C. PsaOeHbkwid. -
3-e m3., uctp. u joi. - Mocksa : PUSMATIINT, 2008. - 288 c. - ISBN 978-5-
9221-0926-0. - URL: https://znanium.com/ catalog/product/544692 (nara
obpamenusi: 25.08.2020). - Pexxum qoctyna: mo NoamucKe. - TeKCT: 2IIeKTPOHHBIN.

9. TpeGoBaHusi K yCJI0BHAM peanu3anuy padoyeil nporpaMMbl AUCHHUIIIMHBI
(MonyJis)
9.1. Obwecucmemuvie mpedosanus

JueKTpOHHAasA HHGoOpMaUMOHHO-00pa3oBaTebHas cpena ®I'bOY BO
«KYT'Y»

Kaxnprii  oOyuarommuiicss B TeYEeHHWE BCEro nmepuoja oOydeHus obecredeH
WHIUBUAYAIBHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K 3JCKTPOHHOW WH(HOPMAIMOHHO-
obpazoBarensHoit cpene (DMOC) YHuBepcuteTa u3 JTH000M TOYKH, B KOTOPOH MMEETCS
JIoCTynm K WH(GOPMAIMOHHO-TEIIECKOMMYHHUKAIITMOHHON cetu  «HTepHeT», Kak Ha
TEPPUTOPUN YHHUBEPCUTETA, TAK U BHE €€.

OynkimonupoBanne DMOC obecrneynBaeTcsi COOTBETCTBYIOIIMMHU CPEICTBAMHU


https://znanium.com/
https://znanium.com/
https://znanium.com/

MH(GOPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUN M KBaTU(pHUKALMed pabOTHUKOB, €€
ucnoip3yroumx M noanepxkuparomux. dynkunonuposanue OMOC cooTBETCTBYET
3akoHoJaTenbCcTBY Poccuiickoit @enepanuu.

Anpec odunmanbHOTO caiita yauBepcurera: http://kchgu.ru.

Anpec pazmemienust DMIOC ®I'BOY BO «KUI'V»: https://do.kchgu.ru.

JIEKTPOHHO-0UOJINOTEYHbIE CUCTEMBI (3JIEKTPOHHBIE OU0JIMOTEKN)

YueOHblii rox

HaumeHoBaHUe TOKyMEHTA ¢ YKa3aHHEM
PEKBH3UTOB

Cpoxk aeiicTBus
JOKYMEHTA

2025-2026
y4€OHBIN Tof

DIIeKTPOHHO-OMOINOTEUHAS cucrema 000
«3HaAHUYM.
HoroBop Ne 249 36¢ ot 14.05.2025 .

or 14.05.2025 r.
1o 14.05.2026 r.

DJIeKTPOHHBIH aapec: https://znanium.com

2025-2026 DneKTpoHHO-OMOIMoTeuHass cuctemMa  «JIaHby.
y4eOHBIN TOT Horosop Ne 10 ot 11.02.2025 r.
DnekTpoHHbIi axpec: https://e.lanbook.com

or 11.02.2025 r.
1o 11.02.2026 .

2025-2026 DNeKTpoHHO-OubMoTeunas  cucrema  KUI'Y.
yueOHblid rog | [Tomoxenune 06 Db yTBep)aeHO YUeHBIM COBETOM

ot 30.09.2015r. ITporokomn Ne 1. beceporiii
DnexTponHsIii aapec: http:/lib.kchgu.ru
2025-2026 HarmonanwsHas snexktponnas 6ubnanoreka (HOB).
yueOnbiii rog | Jorosop Nel01/HOB/1391-m ot 22.02.2023 . beccpounsrit
DiekTpoHHBIN aapec: http://rusneb.ru
2025-2026 Hayunas JIEKTPOHHAs O6ubianoTeka
yueOHBIN TOJ «ELIBRARY.RUy». JIuneH3noOHHOE CcoOrJIalleHnue Becepounbiii
Nel5646 ot 21.10.2016 T.
DnexTpoHHbIN aapec: http://elibrary.ru
2025-2026 Dnexrponnslii pecypc Polpred.com O630p CMU.
yueOHBIN TOJ Cornamenne. becrarao. beccpounsiit

DnexTpoHHbIH aapec: http://polpred.com

9.2. Mamepuanvno-mexnuueckoe u yueoHo-memoouiecKoe obecneuenue
OUCUUNTIUHDL

3aHATHS TPOBOAATCS B Y4YEOHBIX AayIOUTOPHSX, MpPEAHA3HAUYEHHBIX IS
MPOBEJICHUST  3aHATHH  JIGKIIAOHHOTO ¥ MPAKTUYECKOrO0  THIA, KYPCOBOTO
MPOEKTUPOBAHMS (BBIMIOJHEHUSI KYPCOBBIX pPa0OT), TPYNIOBBIX M HHIWBUIYaTbHBIX
KOHCYJIbTAIMH, TEKYIIero KOHTPOJISI M MPOMEKYTOYHON aTTECTAIlMAd B COOTBETCTBUU C
pacmnucaHueM 3aHATUN 1o oOpa3oBaTenbHOM nporpamme. C omucaHWeM OCHAIIEHHOCTH
ayTUTOPUN MOXKHO O3HAKOMHTHCS Ha CaliTe YHUBEPCHTETa, B pasJielic MaTepHAIbHO-
TEXHUYECKOTO 00ECTeUeHUsI M OCHAIIEHHOCTH 00pa3oBaTeNbpHOTO Mpollecca Mo aapecy:
https://kchqu.ru/sveden/objects/

9.3. Heo0x00umblii KOMNIEKM JTUYEH3UOHHO20 RPOPAMMHO20 0hecneyeHus

—  MicrosoftWindows (JIumienzus Ne 60290784), 6eccpounas;

—  MicrosoftOffice (JIutienzust Ne 60127446), 6eccpounas;

— ABBY FineReader (numensus Ne FCRP-1100-1002-3937), 6eccpounas;

— CalculateLinux (Baecén B EPPII Ilpukazom MunkomcBsizu Ne665 ot
30.11.2018-2020), 6eccpounasi;

— Google G Suite for Education (IC: 0111p5u8), 6eccpounas;

— Kaspersky Endpoint Security (JIumensus Ne 280E-210210-093403-420-
2061), ¢ 25.01.2023 r. mo 03.03.2025 r.;

— Kaspersky Endpoint Security. Jloroop Ne0379400000325000001/1 ot
28.02.2025 r. Cpok aevictBus nunens3uu ¢ 27.02.2025 r. mo 07.03.2027 r.

9.4. Cospemennuvie npogheccuonaivHvle 6a3vl OAHHBLIX U UHPOPMAYUOHHBLE
CnpasouHble cucmemol
1. ®enepanbublii mopran «Poccuiickoe odpasoBanuey - https://edu.ru/documents/
2. Enunas xoutekius nudpoBbIX 00pa3zoBaTeNbHBIX pecypcoB (Eamnas kommexuus
LIOP) — http://school-collection.edu.ru/



http://kchgu.ru/
https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/
https://edu.ru/documents/
http://school-collection.edu.ru/

3. bazwl manHBIX SCOpUS U31aTEIHCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran ®@enepaiabHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB BBICIIETO
obpa3zoBanwus - http://fgosvo.ru.

5. @epepanbHbIl HEHTp WHOOPMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB (PILIMOP) —
http://edu.ru.

6. Enmnas xoyutexims mudpoBBIX 00pa3oBaTelbHBIX pecypcoB (Emunas xosutekums
LIOP) — http://school-collection.edu.ru.

7. Nudopmanmonnass cucrema «EamHoe OKHO jocTyma K 00pa3oBaTeIbHBIM
pecypcam» (MC «Enunoe okHO») — http://window/edu.ru.

10. OcobeHHOCTH OpraHu3au 00pa30BaTEIHLHOIO
npolecca JJisl JIUI ¢ OTPaHUYECHHBIMUA BO3MOXKHOCTAMU

340POBbA

B ®I'bOY BO «KapauaeBo-UYepkecckuii rocy1apCTBEHHbIM YHUBEPCUTET UMEHHU
V.. AnueBa» co3gaHbl YCIOBUSL JJIs IIOJIYYEHHUs BBICIIETO OOpa30BaHUA 110
o0pa3oBaTeNbHBIM MPOTPAMMaM OOYYAIOIIUXCS C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3nopoBbs (OB3).

CrneunanbHble yCIoBHs IS modydeHust oopazoBanus no OIIBO o6yuaronmumucs
C OrpaHMYEHHBIMH BO3MOXKHOCTAMHU 3JI0pOBbsl ompenaeneHsl «llonoxkeHuem 00
oOyuenuu suir ¢ OB3 B KUI'Y», pasmelnieHHbIM Ha caiiTe YHHUBEPCUTETa MO aApecy:

http://kchgu.ru.

11. JIuct perucrpanuv n3MEeHECHUN
B paboueii nmporpamMme BHECEHBI CIEAYIONINE U3MEHEHHUS:
JdaTa u HOMep NPOTOKOJIA
Y4€HOro cCoBeTa
(dakyabTeTa/ MHCTUTYTA,
Ha KOTOPOM ObLIM
paccMOTpeHbI BONPOCHI 0
He00X0AUMOCTH

BHeCEeHHSI H3MEHEHUH B
OIIBO

darTa u HomMep
NPOTOKO0JIa Y4€HOI' 0
coBeTa
YHuBepcurera, Ha
KOTOPOM ObLIH

YTBEp:KI€eHbI
mimenenuns B OIIBO

H3menenne



http://www.scoрus.сom/search/form.uri?disрlay=basic
http://fgosvo.ru/
http://еdu.ru/
http://school-collection.edu.ru/
http://window/edu.ru
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/
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