MuHUCTEpCTBO HAYKH U BhIcIIero oopasosanus Poccuiickoit deneparuu
®denepalibHOE rOCYAAPCTBEHHOE OI0HKETHOE 00Pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs
«Tam0oBcKuil rocynapcTBeHHbIN yHUBepcuTeT uMenu I.P. [lepxaBuna
Wuctutyt MateMaTHky, PU3NKH 1 HTHPOPMALMOHHBIX TEXHOJIOTUN
Kadenpa maremaTrueckoro Mo1eMpoBaHus 1 MHPOPMALIMOHHBIX TEXHOJIOTUN

ol ., YTBEPXKJIALO:
[= 5w Tlupéxtop HHCTHTYTA
 4off—> | ‘HiJlKoponesa
Oy Gerpans 2024 T

PABOYASA ITPOTPAMMA JUCHUITVINHBI

OI1.11 YUCJIEHHBIE METO/bI

OcHoBHasi o0pa3oBaTeJbHasi NPOrpaMma cpeaHero npogeccuoHaIbLHOr0 00pa30BaHUs

09.02.07 «UndopmanHoOHHBbIE CHCTEMbI U POTPAMMHUPOBAHK E»

Kpanmudukamms
«Pa3paboTunk BeO ¥ MYIbTUMEAUHHBIX TPUITOKESHU»

"o Habopa 2024

Tam0OoB 2024



Pa3zpaborumnk(u) nporpaMmmsl:

3yb6axos A.IL
K.T.H., JIOIIGHT, JOLEHT Kadeapbl MaTeMaTHUECKOr0 MOJCTUPOBAHUA U WH(MOPMAIMOHHBIX
texnosioruit ®I'BOY BO "TamboBckuii rocynapctBenHbii yausepeuret um. ['.P. JlepxaBuna”

IkcnepT(bl):
Cucremusiif agmunuctpatop OOO «Espona-Espona 33», K.T.H., AOLIEHT

HAynakos B.II.

PaGowas mporpamma pazpaborana Ha ocHoBe ®I'OC CIIO mo cnemmansHocTH 09.02.07
«upopmaroHHbie cucTeMbl U nporpamMmmupoBanue» (ot 09.12.2016 Nel547) u yrBepxkeHa Ha
3acemaHuM  Kadeapbl MaTeMaTH4ecKOro MOJCIHPOBAHUS ¥ WHQPOPMAIMOHHBIX TEXHOJOTHH
Wuctutyra MareMaTuky, (U3WKA U WHOOPMAIIMOHHBIX TexHOJorui 16 sHBaps 2024 r. mpoToKoI
Ne 5.

3aB. kaenpoit MaTEMaTHYECKOTO MOACITUPOBAHUS
1 UHPOPMAIMOHHBIX TEXHOJIOTUHA CamoxsBaJjioB A.B.



COJIEP’)KAHUE

OO6mas xapakTepucTuka pabodeil mporpaMMbl y4€OHOUM TUCHUIUIUHEL. . ... ......

CrpykTypa U coiepKaHUe YUCOHOM JUCIMITIIMHBL. « ... .uvenneeneeneenneeneennennnn.

Metoauyeckue YKa3aHus OJ1s O6y‘l&IOHIHXC§I IO AUCHUIIIIMHE. .........ooviinnnn..

VYcnoBus peanu3aiuy TPOrPaMMBbl TUCHUTITHHBL. . ....ueuueenteateeneenieaieenaenaenes

KOHTpOJ’IB 1 OLCHKA PE3YyJIbTATOB OCBOCHUA JUCHUIIIIUHBI. .........ooviiiiia...

Ocob6eHHOCTH OpraHnu3aIu 00pa3oBaTeILHOTO Mpoliecca ISl MHBAIUIOB U

JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSIMH
JIucT BHeceHHUS U3MEHEHUU...............

@DOH/| OIIEHOYHBIX CPEACTB TUCIUTIIINHBI

3100 010): 3 SO

11

13

14

16

17



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN IPOIPAMMBI JUCIIUILINHBI
OI1.11 YUCJIEHHBIE METO/IbI

1.1. He.]'lb U IINIAHUPYEMBIC PE3YJbTATHI OCBOCHUA TUCHHUIIINHBI

1.1. Ob6aacTh NpUMeHEeHHUs TIPOTPAMMBI

Paboyas mporpamma auCHUIUTUHBI «YUCIIEHHBIE METOJBI» SIBISETCS YacThIO OCHOBHOMU
npogeccrnoHanpHOl oOpaszoBarenbHOl mporpammbl (OIIOIT) B coorBerctBum ¢ ®I'OC CIIO
09.02.07 — UudopmanimoHHbIE CUCTEMBI X IPOTPAMMHUPOBAHHE.

Mecro  mucummummnbl  OIlL11  «Ywucnennsle wmetoner» B crpykrype  OIIOIL:
obmenpodeccuoHaNbHBINA yueOHbIN TUKI. JIUCIMIUIMHA H3y4JaeTcsi B 5 ceMecTpe.

1.2. He.]'ll/l M 3aJa94 JUCHUIIJIMHBI — TpeﬁoBaHl’lﬂ K pe3yJbTaraM 0CBOCHMUII.

B pesynbpTaTe ocBoeHUS yu4eOHOM AUCIUIUIMHBI O0yUYaIOIIHIACS J0JIAKEH 3HATH:

31 - meToabl XpaHeHUs yucen B namMath OBM u neicTBHS HaJ HUMH, OLUEHKY TOYHOCTH
BBIYHCIICHU;

32 - wMeTombl pelieHUsT OCHOBHBIX MaTEeMaTH4YeCKUX 3a7ad — HMHTETPUPOBAHUS,
muddepeHIUpOBaHMs, PpEIIeHUs aNreOpandecKuX W TPAHCIECHJEHTHBIX YpaBHEHUU W
MHTEPHIOSIHNI0 GYHKINN ¢ moMonibio OBM.

B pesynbrare ocBOEHUS NUCHUIUIMHBI «YHUCIEHHBIE METOIBD» OOYYAIOIIUNUCS JA0JIAKEH
yMeTh:

VY1 - ucnosib30BaTh OCHOBHBIC YMCJIICHHBIE METO bl PEIICHHS MaTeMaTHICCKUX 3a/1a4;

V2 - BeIOMpaTh ONTUMATBHBIA YUCICHHBIM METO/T IJIs1 PEIICHUS TIOCTABJICHHON 3a/1a4u;

Y3 - naBaTh MaTeMaTHYECKHE XapaKTEPUCTUKH TOYHOCTH HCXOTHOW HHGPOPMAIMHU H

OIIEHUBATh TOYHOCTH MOJTYYCHHOTO YHCICHHOTO PEIICHHS;

Y4 - pa3pabarpiBaTh aJrOPUTMBI M TPOrPaMMbl ISl PEUICHUS BBIYUCIMTEIBHBIX 3aj1ad,

YYUTHIBasE HEOOXOIMMYIO TOYHOCTD MTOJTy4aeMOTO Pe3yJIbTara;

HMETb npaKanecmlﬁ OIIBIT:

Kon IIK,
YmMmenus 3Hanusa
OK
OK 1, 2,4, | ucnojb30BaTh OCHOBHBICE  YHCJICHHBIC
METOIbI XPaHCHHSI YUCEIT B TTAMSTH
5,9, 10, METO/IbI PEIICHHUS MaTEMaTHICCKUX 3a1a4; N
N 2 | 2IIEKTPOHHO-BBIYMCIUTEILHOMN
I[IK 1.1, BBIOMPATh  ONTUMAJIBHBI  YHCJICHHBIN
. | MamuHsl (nanee — 9BM) u
1.2, 1.5, METOJ JJisi pEUIeHUus IOCTaBJIECHHOU eHCTBUS HAX HHML, OLEHK
IIK 3.4, TIK | 3amaum; > y
TOYHOCTH BBIUHCIICHUI;
5.1, IIK JaBaTh MaTeMaTHYECKHE XapaKTePUCTHKU
. METO/IbI PEIICHHSI OCHOBHBIX
9.2, IIK TOYHOCTH HWCXOJHOW HWH(pOpMAIUU U
MaTeMaTUYECKUX 3aJ1a4 —
10.1, TIK OIlCHUBATD TOYHOCTh MOJIyYEHHOTO
WHTETPUPOBAHUS,
11.1. YHUCIIEHHOTO PEIICHHUS;
T QepeHInPOBaHNs, PEIIeHUS
paspabaTheiBaTh alTOPUTMBI U IIPOTPAMMBbI 9
JTUHEWHBIX U TPAHCIEHICHTHBIX
JUIS PEIICHUS BRIYMCIUTENBHBIX 3a/1a4, . N
UTHIBasi HEOOXOUMYIO TOUHOCTh YPABHCHIH H CUCTEM YPaBHCHHIH ©
yd nmomoinso OBM.
MOJTy4aeMOTO pe3yIbTara.




2. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHbI
2.1. O0beM JUCHUIINHBI U BBl y4eOHOH padoThl

Bun yueOHoii padoTbl O0bem B yacax

O0Bbem 00pa3oBaTeIbHOI MPOrpaMMbI 90

B TOM YHCIJIC:

TEOPETUYECKOE 00yIeHNE 48

MPAKTAYECKUE 3aHATUS 24

Camocmosmenvhas paboma*

IIpome:xxyTouyHast arTecTanus B (popMe IK3aMeHA 12

YCamocTosTensHas pabota B paMKax 0Opa30BaTENbHONW MPOrPaMMbI TLIAHUPYETCSl 00pa30BaTENbHON OpraHu3aluel ¢
cootBerctBun ¢ TpeboBanmsivu PI'OC CIIO B mpenemnax obbema ydeOHON AWCHMIUIMHBI B KOJWYECTBE YaCOB,
HEO0OXOANMOM /TSI BBITOJIHEHHS 3a/ITaHUH CaMOCTOATENbHOIM paboThl 00yJatoMXCsl, MPEAYCMOTPEHHBIX TEMATHIECKUM
TUTAHOM M COJZIep)KaHHEM ydeOHON TUCIUITIHHBL




2.2. TemaTu4eckuii IJIaH U co/iep:KaHUE TUCIUTIHHBI

Koowvt komnemenuuii,

Haumenosanue Cooepircanue yuedbnozo mamepuana u popmut opzanuzayuu oeamenvuocmu | Ob6vem ¢ | opmuposanuro Komopwix
paszoenos u mem odyuarouwguxcs yacax cnocoocmeyem iemeHm
npozpammol
1 2 3 4
Tema 1. DneMeHTHI Conepxxanue yueOHOro Marepuaja OK1,2,4,5,9, 10,
TEOpHUHU Wcrounnkn W KiaacCH(UKAIMS MOTPENIHOCTEH pe3ysibTara YHCIEHHOTO IK 1.1, 1.2, 1.5, TIK 3.4,
MOrPENTHOCTEN pELICHUS 3a1a4H. 8 IIK 5.1, 11K 9.2, TIK 10.1,
B TOM umcIie NPaKTHYECKUX 3aHATHI W Ja0OPATOPHBIX padoT K 11.1.
CamocTrosarenbHas pabota oOyJaronmxcs
Tema 2. Copep:xaHue y4e0OHOro MmaTepuaja OK1,2,4,5,9, 10,
[TpubmmxEéaabIC ITocranoBka 3amauv JIOKAIM3alMU KOpHEW. UMCIEHHBIE METOHbl PENICHUS IIK1.1,1.2, 1.5, 11K 3.4,
pelIeHns YPaBHEHHUH. 12 IIK 5.1, 11K 9.2, TIK 10.1,
anreOpanyecKkux u B ToMm uncie npakTuuecKux 3aHATUN U JJaOOpaTOPHBIX paboT IIK 11.1.
TPaHCLUEHCHTHBIX CamocrositensHas paboTa 00ydarommxcs
ypaBHEHUI
Tema 3. Pemeaue Conep:xaHue y4eOHOro MaTepuaja OK1,2,4,5,9, 10,
CHCTEM JIMHEUHBIX Merton I'aycca. Meton utepanuii pemenust CJIAY. Meton 3eiinens. 12 IIK1.1,1.2, 1.5, T1IK 3.4,
anredpanyeckux B ToM uncie npakTH4ecKuX 3aHATUH U 1JaOOPaTOPHBIX paboT IIK 5.1, 11K 9.2, TIK 10.1,
ypaBHCHHIA CamocTtogarenbHas pabota 00yJarommxcs IIK 11.1.
Tema 4. Copep:xaHue y4e0HOIro MmaTepuaja OK1,2,4,5,9, 10,
HurepnommpoBanue u | MHTepnoysiuoHHeiii MHOTOWIeH Jlarpamka. MHTepnosinonHbie HOpMYyIIbl K 1.1, 1.2, 1.5, [IK 3.4,
AKCTPANOJIMPOBAHUE Hrrorona. IIK 5.1, 11K 9.2, IIK 10.1,
Gynkumi MHTEpnoaupoBaHue CIUIaliHAMM. 12 IIK 11.1.
B Tom uncie npakTH4ecKux 3aHATUN U 1aO0paTOPHBIX paboT
CamocTtosarenbHas pabota oOydaronuxcs (Ipyu HATMYUHU YKa3bIBAETCS
TEMaTHKa U COJIepKaHNe TOMAIITHUX 3a/IaHU)
Tema 5. HUucnennoe Conepxanue yueOHOro Marepuasa OK1,2,4,5,9, 10,
UHTETPUPOBAHUE ®opmynsl HerotoHa - Koteca: MeTo1pI IPSIMOYTOJIBHUKOB, TPANIELUH, 14 IIK 1.1, 1.2, 1.5, 1IK 3.4,

napabo.

WuTerpupoBanue ¢ nomomsto popmyn ["aycca.

IIK 5.1, 11K 9.2, TIK 10.1,
IIK 11.1.




B ToM 4ncie npakTHYeCKuX 3aHATUH U TA0OPATOPHBIX paboT

CamocrositenpHas paboTa 00yJaronIXCst

Tema 6. Uucnennoe | Copep:kaHue y4eOHOro MaTepuajia

pelenne Meron Diinepa. YToun€HHas cxema Ditepa.

OOBIKHOBEHHBIX Meton Pynre — Kyrra.

mapdepeHnranbHeX | B ToM Yncie IPAKTUYECKHX 3aHATHI 1 1a00paTopHbIX paboT

YPaBHCHHH CamocrodrenbHas pabota oOyyaronuxcs (IpyU HATMYUU YKa3bIBAETCS
TEMaTHKa U COJepKaHUE JOMAIIHUX 3a/laHU)

Pa3paboTka anropuTMoB u nporpamm s perieHus 1uddepeHnnanbHbIX
YpaBHEHHIA YHCICHHBIMH METOIAMHU.

14

OK 1,2,4,5,9, 10,

K 1.1, 1.2, 1.5, 11K 3.4,
IIK 5.1, 11K 9.2, TIK 10.1,
K 11.1.

Temamuka npakmuyeckux paoom:

Brruncnenue norpentHocteit pe3yabTaToB apudMeTndeckux JecTBUi Hall TPpUOIMKEHHBIMU YUCIIAMU.
Pemenne anreOpanyueckux U TPAaHCLIEHJCHTHBIX YPABHEHUN METOIOM MTOJIOBUHHOTO JIEJIEHUS U
METOJIOM UTEpAIUH.

Pemenue anreOpanueckux U TPaHCLIEHIEHTHBIX YPaBHEHUI METOJIaMU XOPJI M KacaTeNbHBIX.

Pemenne cucreM TMHEWHBIX ypaBHEHUH NPUOIMKEHHBIMA METOIaMU.

CocraBneHne HHTEPNOIALMOHHBIX (opmyn Jlarpanka, HproToHa, HaX0K€HNE UHTEPIOJIALIUOHHBIX
MHOTOWIEHOB CIJIalfHAMH.

Beruncienue MHTErpagoB METOAAMH YUCIEHHOTO HHTEIPUPOBAHHS.

IIprMeHeHre YMCIeHHBIX METOI0B JUlsl pelieHus [ (depeHInanbHbIX YpaBHEHUI.

Hpomeofcymoqnaﬂ ammecmauun

12

Bcezo:

90







2.3 B xonme 3aHATHIl C TpPUMEHEHHEM »JJIEKTPOHHOTO OOYYEHHS W JTUCTAHIIMOHHBIX
00pa30BaTEJIbHBIX TEXHOJIOTHH UCIIOJIB3YIOTCS CIEAYIONINE 00pa30BaTEIbHbIEC TEXHOJIOTHU!

Buasbl . MeTtoanueckue
» Buabl ncnosb3yemMbIX TEXHOJIOT MM
3aHATHH pa3bsiCHEHU S

OddnaitH unm  OHJAMH TEXHOJIOTHH:
BEOMHAPHI, BUJICOKOH(EPEeHLINH,
BUPTYyaJbHbIC MPAKTHYECKUE 3AHITHA U
T.JIL. 3ansTue MIPOBOJUTCSA c
KelicoBasi-TeXHOJIOTHS: HUCIOJIb30BaHHUE | IPUMEHEHHEM HH()OPMAIMOHHO-
HabOpOB (keticoB) TEKCTOBBIX, | TEJICKOMMYHUKAIIMOHHBIX CETeH
ayJMOBHU3YaJIbHBIX M MYJIBTHUMEIWWHBIX | IPU  OTOCpEJOBaHHOM  (Ha
y4eOHO-METOIMYECKUX MAaTepHajoB U | PACCTOSIHUM)  B3aUMOJCHUCTBUU
WX PACChUIKA JUIS CaMOCTOSTEIBHOTO | OOyUYaIOIIUXCSI "
W3yYeHHs YJalllUMCsl TIPU OpPTaHU3allfH | EJarOTHYeCKuX  PabOTHUKOB.
pETyIspHBIX KOHCYJIbTaIHi y | AucrannmonHbIe
MpeTio1aBaTelei. o0Opa3oBaTeNbHBIE  TEXHOJIOTUH
WnpuBuyanbHbIe " TPYITIOBBIE | TIPEAIIONIATAIOT yIaeHHBIT
KOHCYJIbTAIlH, peaTM3yeMble BO BCEX | PEKUM PabOTHI.
TEXHOJIOTHYECKUX Cpe/ax: dIEKTPOHHAS
noura, chat-kondepenuun, ¢Gopymsl,
BHJICOKOH(EPEHIIUU U T.]I.

JAucranuuoHHoe
3aHATHE

3ansarue MPOBOJUTCA c
IIPUMEHEHHUEM COJeprKalencs B
0azax JaHHBIX W HUCIOJIB3YEeMOU
npu peanuzanuu
00pa3oBaTeIbHBIX nporpamm
nHpopmaruu u

Texnonoruu MHTEPaKTUBHOTO
00y4eHUsI, TPYNIIOBOM U KOJUICKTUBHOMN
paboThl Ha OCHOBE HCHOJb30BaHUS

CBOOOJTHBIX PECYpPCOB, Pa3MEUICHHBIX B
A PECypeos, p = obecrieunBaronux ee 00paboTKy
WHTEpHETE,

DJIeKTPOHHOE MH(OPMALIMOHHBIX TEXHOJOTH,
ANEKTPOHHBIX o0pa3oBaTeNIbHbIX

3aHsITHE TEXHUYECKUX CPEICTB, a TaKKe
pECYpCOB, BKJIIOYEHHBIX B KOMILICKT
nH(pOpMaIMOHHO-

yueOHHMKa, METOIMYECKIX MaTEePUAJIOB U .
TEJIEeKOMMYHUKAIMOHHBIX CeTeil,
ANEKTPOHHBIX 00pa3oBaTeNIbHbIX
obecreynBarONINX Iepeaadyy Io
pecypcos, pa3paboTaHHBIX .
JTUHUSIM CBS3M  yKa3aHHOM

IperoaBaTeIIMU .
uH(pOpMAIIMY, B3aUMOJCHCTBHE

00ydJaronuxcs u

[eAarornYeCcKuX pabOTHUKOB.

BOHpOCLI H 3aJaHuA OJI1 IIOAT'OTOBKHM K HpOMe)KYTO‘IHOﬁ aTTeCTaluy, 3aJaHusd AJId
CaMOCTOSTEIILHOM pa6OTBI H  MCTOAUYCCKHUEC PCKOMCHAAIMUKU II0 BbIIIOJHCHUIO 3aJaHuM
CaMOCTOSITEIIbHOM pa6OTBI CTYACHTOB BKJIIFOYCHBI B (I)OHI[ OICHOYHBIX CPCACTB ANCHHUIIIIMHBI

3. METOIUMYECKHUE VYKA3AHUA JId  OBYYAKOHIUXCA  IIO
JUCHUIITIMHE

PexomeHnganum mo TeopeTu4ecKoOMy 00y4eHHIO

Nzyuenne pucuumuud OII CIIO Tpebyer cucTeMaTHMYeCKOro M IOCIEA0BATEIHLHOIO
HaKOTUJICHHsI 3HAHUH, OCHOBHAs 4aCTh KOTOPBIX MpUoOpeTaeTcs cTyJeHTaMu Ha JieKiuu. C 1ebio
ONTUMAJILHOTO MCHOJIb30BAaHUS JIEKLIMOHHOTO BPEMEHH, CTY/IEHTY, KaK U K 3aHATUSM HHBIX (opM,
HE00X0AMMO OBITh MOATOTOBJIEHHBIM. B pamMkax Takoif MOATOTOBKHU CTYJIEHT JOJDKEH:

— mepeA KaxJIOoW JIeKIMeW MpocMaTpuBaTh pabouyylo MPOrpamMMy JUCHHUIUIMHBI, YTO
MO3BOJIUT COKOHOMUTH BpeMsl Ha (POPMYIIMPOBKY TEMBbI JIEKIIMOHHOTO 3aHATHUS, pACCMAaTPUBAEMBIX
BOIPOCOB, PEKOMEHIyeMOM JINTEPaTyphI;

— Tepel OYEepEelHOM JIEKUMEH NPOCMOTPETh IO KOHCIEKTY MaTepualn Ipeablaylen
nekiuu. Ilpu 3aTpynHEeHMSX B BOCHPUATUM MaTepuana clieayeT OOpaTHUTbCS K OCHOBHBIM



UCTOYHMKaM JuTeparypsl. Ecim pa3oOpaThcst B MaTepuane OmsTh HE yaaloch, TO 00paTUTECh K
JeKTOpY (1Mo TpaduKy ero KOHCYJIbTAllUii) WM K MPEToAaBaTeN0 Ha MPAKTUYECKUX 3aHATHIX. He
CIIEYEeT OCTABIIAThH «OENbIX MATEH» B OCBOCHUHM MaTepHaa;

— oOpamaTh BHUMaHUE Ha 3aIJIAaHUPOBAaHHYIO (pOpMY MPOBEACHUS JIEKIIMOHHOTO 3aHSITHS,
JUISL TOTO YTOOBI TPUEMBI U METO/IbI, UCTIOJIb3YEMbIE JIEKTOPOM, HE CTaJIi HEOXKUJAHHOCTHIO, OBLITH
3 PEKTUBHBI 33 CUET YCTAaHOBJICHHS KAUECTBEHHOW OOPAaTHON CBS3U C ayTUTOPHEH.

[Ipu mpoBepke yKa3aHHBIX 3aJlaHW OLEHHBAETCS OPUTHHAIBHOCTH, CAMOCTOSTEIBHOCTS,
TBOPYECKHIA MOJIXO/1, IOTUYHOCTH U3JI0KECHHUS, TIPAKTHKOOPUEHTHPOBAHHOCTH H JIP.

Pexomenaanum no npakTH4ecKoMy 00y4eHH IO

OtpaboTka ymMeHHIl U BbIpaOOTKA NPAKTUYECKUX HABBIKOB CTYJEHTOB B IEPBYIO OUYEPEb
CBA3aHa C MX JIEATEIbHOCTHIO Ha TMpaKTUUYECKUX 3aHATUsAX. [IpakTuueckoe 3aHsATHE
MpenHa3HayaeTcss JUIsl YriyOJIeHHOro W3Y4eHHs JUCUUIUIMHBI M OBJIAJIEHUS METOJ0JIoTHel
MPUMEHUTENBFHO K OCOOEHHOCTSIM H3y4aeMOM OTpaciu Haykd. Bo MHOTroM MOAroTOBIEHHOCTh
CTYIACHTa K IMPaKTHYECKOMY 3aHSATHUIO OIpENEeNsieT pa3BUTHE €ro KOTHUTUBHOM cdepbl, pocT
po¢heCCHOHANIBHOTO MAacTepCTBa, (HOPMHUPOBAHHE KOMIETCHIIUN coriacHo peanuzyemon OI1
CIIO. B cBsI3u ¢ 3TUM, CTYIEHT JO0JKEH:

— HMeTh IpU cebe Ha MPAKTUYECKOM 3aHSATHM DPEKOMEHJOBAHHYIO IpernojaBaTesieM
JUTEpaTypy U UHbIE yueOHbIE MaTepUabl;

— 3a07aroBpeMEHHO B COOTBETCTBUHM C PEKOMEHJIOBAaHHBIMU JIUTEPATypHBIMU
MCTOYHUKAMHU MPopaboTaTh TEOPETUUECKHUM MaTepHall, COOTBETCTBYIOLIEH TEeMBbI 3aHSTHS,

— TIpU TIOATOTOBKE K TIPAKTUYECKAM 3aHSATHSIM HCIOJIB30BATh HE TOJBKO JICKIIHH,
KOHCIIEKTbI, OCHOBHYIO U JOTIOJTHUTEIbHYIO Y4eOHYIO JIUTEpaTypy, HO U MarepHaibl yueOHBIX
MOPTAJIOB, POCCUNCKUX, a TPU HEOOXOIMMOCTH MeXAyHapoaHbIX 0a3 nanHbix, PUHILI, eciu aToro
TpedyeT n3yuenue aucruiuinabl OI1 CI1O umm otaenpHOTO ee paszzaena (TeMbl);

— B IIpoLiecce MOATOTOBKU K MPAKTUYECKOMY 3aHATHIO C(OPMYIHPOBATh, a BIOCIEACTBUU
3aJaTh MPENoaBaTel0 BOIPOCH! 10 MaTepually, BbI3BABLIEMY 3aTPYAHEHUS B €r0 MOHUMAaHUU U
OCBOGHMM, a TaKKe IpH BBIIOJHCHUM 3alaHUM, BBIAEICHHBIX IIpernojaBaTeneM s
CaMOCTOSATEJILHOW pabOThI CTYACHTA;

— B XOJ€ MPAKTUYECKOIO 3aHATHUs JaBaTh KOHKPETHBIE, YETKUE OTBETHI IO CYIIECTBY
BOIIPOCOB;

— Ha IPAKTUYECKOM 3aHATUU JOBOJIUTH KAKIYI 3a7ady A0 OKOHYATEIBHOTO PELICHMS,
JEMOHCTPUPOBATh IIOHMMAaHUE IPOBEJCHHBIX pacyeToB (AaHAIM30B, CUTyalWil), B ciydae
3aTpyAHEHUH 00palaThCs K NpernoaaBaTeto.

IIpu npoBepke yKa3aHHBIX 3aJaHMH OLIEHMBAETCS OPUTMHAIBHOCTb, CAMOCTOSATEIIBHOCTD,
TBOPYECKHUH MOJIXO, JJIOTHYHOCTh U3JI0KEHUS, TPAKTUKOOPUEHTUPOBAHHOCTD U JP.

PexoMeHIAIIMH MO YJIEKTPOHHOMY OOYYeHHI0 W NPUMEHEHUK) THCTAHIMOHHBIX
00pa3oBaTeJbHbIX TEXHOJIOTHI.

CornacHo cT. 16 ®enepanbroro 3akoHa Ne 273-03 ot 29.12.2012 «O6 Ob6pa3oBaHuu B
Poccuiickoit  ®enepanun» 107 JIJEKTPOHHBIM O0yYeHHMeM IIOHHMAETCS OpraHU3aIys
00pa3oBaTeNbHON JEATEIBLHOCTH C IPUMEHEHHEM CoJcpsKaiieiics B 0a3ax HaHHBIX H
MCIOJIb3YeMOM TIPH peanu3aluy 00pa3oBaTelbHBIX TPOrpaMM HHGOPMAIIUU U 00ECTICUNBAIOIINX
ee 00paboTKy HH(POPMAITMOHHBIX TEXHOJIOTHH, TEXHUUECKHX CPEJICTB, a Takke MH(POPMAITMOHHO -
TEJICKOMMYHUKAIIMOHHBIX ceTel, O0ecreurBaromuX MepeAady IO JHHUSAM CBS3U YKa3aHHOU
nH(pOopMaILIUY, B3aUMOACHCTBHE O0YUAIOIINXCS U TIEaroTHYECKUX pabOTHUKOB.

I[logx  NUCTAHUMOHHBIMH  00Pa30BATEJbHBIMH  TEXHOJOTMSIMM  MOHHMAIOTCS
00pasoBaTelIbHbIE TEXHOJOTHH, peaJu3yeMble B OCHOBHOM C NpPHMEHEHHUEM HH(GOPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHBIX CETEH TpU OMOCPEIOBAaHHOM (HA pACCTOSHUU) B3aUMOJICHCTBUU
oOyJaronuxcs U neJarorniyeckux paboTHUKOB.

DNeKTpOHHOE O0y4YeHHE MPEAnojaracT HCIOIb30BaHHe WH(OpPMAINU, COJEpKaIleics B
0a3ax JIaHHBIX, U WH()OPMAITMOHHBIX TEXHOJIOTHH M MH(POPMAIIMOHHO -TEJICKOMMYHUKAITHOHHBIX
ceteil st ee 0OpabOTKM M Tepefadd MpU B3aMMOJCHCTBUM OOYUYAIOIIUXCS U TMEJarormuecKux
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paboTHukOB.  JlucTaHIIMOHHBIE  00pa3oBaTelbHbIE  TEXHOJOTHMHM  PEATM3YIOTCS  4epe3
MHGOPMAIMOHHO-TEJICKOMMYHUKAIIMOHHBIE CETH, KOorga oOydJaromuecss W IeJaroru4eckue
pabOTHHUKM HAXOJATCS HA PACCTOSIHUU.

To ecTb U B TOM, U B IpyrOM cCllydae NpeaycMaTpUBAETCs UCIOIb30BAaHUE KOMIIBIOTEPA U
ceTeBOM  MH(PACTPYKTypbl, HO TpPHU  DJIEKTPOHHOM  OOy4EeHHH OTO  HHCTPYMEHTHI
HEMOCPEICTBEHHOTO B3aWMOJICHCTBUSL OOYUYAIOIIMXCS M TEJarorHYecKuX paObOTHHKOB, a TpPHU
JMCTAaHLIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUSAX — YJIAJIEHHOTO.

OCHOBHBIE BUJIbl YYEBHOM NESTEJIbHOCTH C IPUMEHEHUEM JIOT:

— JIEKIIMW, pealli3yeMble BO BCEX TEXHOJOTMYECKHX cpelax: pabora B ayJUTOPUU C
IEKTPOHHBIMU yICOHBIMU KypcaMH IO0JI PyKOBOJICTBOM METOJHCTOB-OPTaHU3aTOPOB, B CETCBOM
KOMITLIOTEPHOM KJIacce B CUCTeMe on-line (crcremMa OOIIeHus MPpernojaBaTeliss U 00yJaroniuxcs B
pexume peanpHOro BpemeHu) u cucreme off-line (cucrema oOmeHus, npu KOTOpPOH
Mpero/iaBaTelib U oOydaronuecss 0OMEeHUBAIOTCS WH(MDOpPMaIHel ¢ BPEMEHHBIM MTPOMEKYTKOM) B
dhopme Tee - U BUIACOJICKITUI U JIEKITUH-TIPE3EHTAIUH;

— MpakTUYECKHe, CEMHUHApCKUE M J1abOpaTOpHBIC 3aHATHS BO BCEX TEXHOJOTHYCCKUX
cpenax: BuaeokoH(pepeHIuu, codecenoBanus B pexkume chat (cucrema oOieHus, Tpu KOTOPOH
YYaCTHUKH, MOJKITIOUYEeHHBIC K HTEpHET, 00CYKIAI0T 3a]aHHYI0 TeMY KOPOTKUMH TEKCTOBBIMH
COOOIIEHUSIMHU B PEIKUME PEATLHOTO BPEMEHH),
3aHATHS B y4eOHO-TPEHUPOBOYHBIX Kjlaccax, KOMITBIOTEPHBIA JIAOOpaTOPHBIN
MPAKTUKYM, TPO(ecCHOHATbHBIE TPEHHHTH C WCIOJB30BAHUEM TEJICKOMMYHUKAIMOHHBIX
TEXHOJIOTHH;

— y4yeOHas TPaKTHKA, pean3alis KOTOPOH BO3MOXKHA IMOCPEICTBOM HWH(DOPMAIMOHHBIX
TEXHOJIOTUH; WHIWBHIyaIbHBIC W TPYIIOBBIE KOHCYJIBTAllMH, pPEaTU3yeMble BO BCEX
TEXHOJIOTHYECKUX cpenax: AIEKTPOHHAS 1ovra, chat-xkondepennuu, bopymBl,
BUACOKOH(EPECHINH,

— camocTrosiTelbHasg paboTa oOyyaromuXxcs, BKIIOYAIONIash HW3yY€HHE OCHOBHBIX U
JOTIOTHUTEIBHBIX Y4€OHO-METOINYECKUX MaTepUaliOB; BBIMOJIHEHHUE PACYETHOMPAKTHUECKUX U
pacueTHO-TpaUUECKUX, TECTOBBIX M WHBIX 3aJaHHIl; BBHIIOJHEHHE KypPCOBBIX IPOEKTOB,
HaImMCaHWE KYPCOBBIX padOT, TeMaTHYeCcKuX pedepaToB M 3cce; paboOTy ¢ HMHTEPaKTUBHBIMHU
yuyeOHHUKaMU U Y4eOHO-METOJAMYECKUMHU MaTepuajaMu, B TOM YHCIE C CETEBBIMH WIIU
ABTOHOMHBIMH MYJIbTUMEIUUHBIMU 3JCKTPOHHBIMU Y4eOHUKAMM, MPaKTUKyMaMu; pabdoTy cC
0a3amMu IaHHBIX yJAJIEHHOTO JIOCTYIA;

— TeKylMe M pPyOeKHbIE KOHTPOJIHM, IPOMEXKYTOUHBIE aTTECTAllUd C NPUMEHEHHEM
JTMCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

OCHOBHBIE BH/bl YYEBHOHM JEATEJbHOCTH C HNPUMEHEHHEM
IJIEKTPOHHOI'O OBYYEHMUA:

CaMOCTOSTEJIbHAsT MHTEPAKTUBHAS U KOHTPOJIMpYyeMas MHTEHCHBHas paldoTa CTyAEHTa ¢
y4eOHbIMM MaTepuallaMH, BKIIOYAIOLMMH B ce0s BHUACOJIEKLUH, CIalIbl, METOJUYECKUE
PEKOMEHJALMM [0 H3YYCHUIO JUCLUMIUIMHBI M BBINOJHCHUIO KOHTPOJBHBIX 3aJaHUM,
KOHTPOJIbHBIE U UTOTOBBIEC TECTBHI.

4. YCJIOBUSA PEAJTIM3ALIUU ITPOT'PAMMBI JIUCIHHUTIJIMHBI

4.1. MarepuaJIbHO-TeXHHYECKOe o0ecnieyeHne

Peanuzanus mporpamMmbl y4eOHOW IUCHMILIMHBI TpeArosiaraeT Hajludue JabopaTopuu
«[IporpammupoBanus u 6a3 JaHHBIX».

Ilepeuenv ocnogno2o 060pydosanusi:
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— Kowmnsrorepsr

— IlporpammHuoe obecrieyenne o0IIero u npo(eccCHoHaIbHOTO Ha3HAUYCHUS
— Cepsep

—  MynbTUMEUIHBIN IPOEKTOP

— MapkepHas nocka

— Cronsl

— Crynbg

Ilepeuenv npocpammno2o obecneuenus:

Menuareka BBITYCKHBIX KBATH(UKAIMOHHBIX padoT - DnekrponHas oubmmoteka TIY —
https://elibrary.tsutmb.ru

Omnepanmonnas cuctema Microsoft Windows 10 Home x64

Adobe Illustrator CS3

Adobe Photoshop CS3

Microsoft Office [Tpodeccronanshblit miroc 2007

Kaspersky Endpoint Security mis 6usneca - Cranmaptaeriii Russian Edition. 1500-2499

Node 1 year Educational Renewal Licence

4.2. UudopmaunonHoe odecriedyeHue 00yueHust
Ocnoenbie ucmouHuKu:
1.Uucnennsle MeTo1bl U IporpamMmmupoBanue: YueoHoe nocobue / B.J[. Konnaes; [Tox pen.

JL.T. TI'arapunoii. - M.: U]l ®OPYM: HUILI Undpa-M, 2013. - 336 c...
2. Xunko E.H. Beraucnurensaas marematuka. — M.: U1 Akagemus, 2012.

,Zlonwmumeﬂbuble UCMOYHUKU.:

1. baxBaoB H. C. Uwucnennsle ™etonsl (aHanu3, anredpa, OOBIKHOBEHHBIE
muddepennuansabie ypaBHeHus) - M.: Hayka, 1975.

2. baxsanos H.C., JXugxos H.II., KoOenpxoB I'.M. UYucieHdele MeToabl. BuHOM.
JlaGopartopust 3nanui, 2003.

3. baxsanos H.C., Jlanun A.B., UwmwxonkoB E.B. Uwucnennele MeTonpl B 3ajadax u
ynpaxkHeHusx. M., Beicias mkosia, 2000.
4. BepOxuikuii B.M. OCHOBBI YMCIIEHHBIX MeT010B. M., Briciias mkoma, 2009.

5. BopoOwéBa I'.H., Jlanunoa A.H. IIpakTukymM 1O 4YHCIEHHBIM METOJaM. YueOHOe
nocodue a1 TeXHuKymoB. M.: Beicias mikona, 1990.

6. Hanwmmna H.M., Jly6pockas H.C., KBama O.Il. Yucnennsie MeToapl. YUeOHUK s
TeXHUKyMOB. M.: Beiciias mkona, 1976.

7. Hanwnmuna H.U., Jly6posckas H.C., Kpama O.I1., Cmupuos ['.JI. BeruncnutensHas
MaTeMarTuka. YuyeOHoe nocoOue Juis TeXHUKyMOB. — M.: Boicias mkoua, 1995.

8. Hcakor B.H. DnemeHTsl unciaeHHbIX MeToAoB. M., M3natenbckuii nmeHTp Axagemus,
2003.

9. Kamutkun H.H. Yucnennsie metoasl - ['naBHas penakius (pu3MKo-MaTeMaTHUECKOH
nuTeparypsl u3n-sa Hayka, 1978.

10. Kupees B.W., [lanteneeB A.B. UucneHHble MeToAbl B NMpHMEpax M 3amadax — M.:
Bricmas mikona, 2008.

11. Jlamuuk ML.IL., Parynuna M.U., Xennep E.K. Uucnennsie metoasl. M., M3narensckuit
uentp Axkagemus, 2003.
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12. Mapuyk I'. U., MeToas! BeIuKCIUTENbHON MaTemaTuku. M., Hayka, 1977.
13. Ilupymos Y.I'. Yucnennsie metoasl. M., [lpoda, 2003.

14. Camapckuii A. A. BBenenue B yuclieHHbIE METO/BL. YUeOHOE TOcoOHe Ui BY30B. 3-€
u3n., crep. — CII6.: U3natensctBo Jlans, 2005.

15. Typuak JI.U., [TnotauxoB I1.B. OcHoBBI uncneHHbIX MeTOA0B. M., ®uszmartiut, 2002.

16. ®opmaines B. @., Pepuznukos /. JI. Yucnennsie metoapl. - M., ®uzmatiut, 2004.

DNeKmpoHHO-CRPABOUHbIE CUCI EMbL:

1. DnexTpoHHO-OMOMMOTEYHAsT CHCcTeMa «YHHUBEPCUTETCKass OMOIMOTeKa OHJIaiH» — 0asza
JaHHBIX y4eOHOM, y4eOHO-METOJANYECKOH W HAayYHOW JHUTEpaTyphl IO OCHOBHBIM HM3Yy4aeMBbIM
muciIummHaMm - http://www.biblioclub.ru

2. DnektpoHHO-OMOMMoTeuHast cuctema «lOpaiit»: komtekuus «JlereHmapHbie KHUTH
u komiekuus CIIO- snexkTpoHHBbIE Bepcuu yuyeOHOM M yueOHO-METOAMYECKON JHUTepaTypbl IO
HSKOHOMHUYECKUM, HOPUANYECKAM, T'YMAHHTAPHBIM, WHXEHEPHO-TEXHUYECKHM U eCTECTBEHHO-
HAYYHBIM HaIpaBJjeHusM - hitp://www.urait.ru

3apybesxcnvle npogheccuonanvhvle 6azvl OAHHBIX:
1. Web of Science: mnonurematnueckass pedepaTHBHO-OMOMHOTpaduuecKass |

JTAHHBIX. —

HayKOMEeTpHYecKas 6aza

URL.: http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_
mode=GeneralSearch&SID=Q1qfWXIiB25bAcrIBPM&preferencesSaved
2. Scopus: 6a3a manubix. — URL: https://www.scopus.com/

Hcnonvzyemoie oopazoeamenvhsie naiamgpopmol:
1. DnexkTponHas oOpazoBaresibHas cpeaa
2. [Tnardopma st opranuszanuu oHnaiH-koHMepenuit Pruffme

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI
KoHTponep M oOnEHKa pe3yabTaTOB OCYHIECTBIISIETCA IIPENOAABATEIEM B IIPOLECCE

MpoBe/IeHUS] y4eOHbIX 3aHATUH B (opme:

YCTHOI'O OIIpocCa,

BBIIIOJIHCHH A 3a,I[aHI/II71 Ha

MPAKTUYECKUX 3aHATHUSAX, PELICHUS CHUTYAllMOHHBIX W TMPaKTUKO-OPHUEHTHPOBAHHBIX 3aJad,
BBITIOJIHEHUSI KOHTPOJbHBIX pPa0OT, BBIMOJIHEHHUS TECTOBBIX 3aJaHM, a TaKkkKe MPOBEACHUS
MIPOMEXKYTOUYHOM aTTecTaluu B popMe dK3aMeHa.

Pezynomamut 00yuenusn

Kpumepuu oyenxu

Dopmol u MemoOvl OUEHKU

Ilepeuensv ymenuii, oceaugaemvix 6
PAMKAX OUCYUNTUHDL:

— Oprasu3oBbIBaTh U
KOH(UTYpHPOBaTh KOMIIbIOTEPHBIE
ceTy;

— CTpouTh 1 aHAIM3UPOBATH MOJIEIIH
KOMITBIOTEPHBIX CETeH;

— DOddexkTuBHO UCTIONB30BATH
anmapaTHble U IPOrpaMMHbBIE
KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH
MU PEIICHUH Pa3JIMUHbIX 3a/a4;

— DBoINONHATE CXEMBI U YEPTEKH 110
CHELUAIIBHOCTH C UCIIOIb30BAHUEM

«OTIMIHOY - TEOPETHUECKOE
COJIepIKaHue Kypca OCBOCHO
TTOJTHOCTRI0, O€3 MPOoOenoB,
yMeHHs cHhOPMHUPOBAHBI, BCE
NPETYCMOTPEHHBIC IPOrPaMMOit
yueOHbIC 3a1aHUS BBITIOJIHEHBI,
KaueCTBO MX BBITOJIHEHHUS
OILIEHEHO BEBICOKO.

«XO0pOoII0Y - TEOPETUIECKOE
COJICpIKaHUE Kypca OCBOCHO
MTOJTHOCTRIO, O€3 MPOOEeNoB,
HEKOTOPbIC YMEHUS
chopMUPOBaHBI HEAOCTATOYHO,

[Tpumepst hopm 1 METOIOB
KOHTPOJISL U OLICHKU

*  KomnerorepHoe
TECTUPOBAHME HA 3HAHHE
TEPMHHOJIOTHH T10 TEME

* TecrtupoBaHue

*  KonrponsHas pabora

* CamocrosiTenbHas padoTta
*  CemuHap

* HabGmronenue 3a
BBITTOJTHEHUEM MTPAKTHYECKOTO
3a/1aHuA (IesITeNbHOCTBIO
CTYJIeHTa)
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MPUKIAJHBIX IPOrpaMMHBIX CPEACTB; BCC NPCAYCMOTPCHHBIC ® OHGHKa BBIIIOJIHCHU A

— PaboTaTh C IPOTOKOIAMH Pa3HbIX | IPOrpaMMOl ydeOHbIE 3a1aHuUs IIPAKTUYECKOTr O
ypOBHE# (Ha MprUMepe KOHKPETHOTO BBIIOJIHEHBI, HEKOTOPBIE BUBI 3aaaHus(paboThl)
CTeKa IIPOTOKOJIOB); 3aJJaHA} BBIIOIHEHBI C

— VYcraHaBIMBaTh U HACTPauBaTh OIMOKaMH.

rapaMeTphl POTOKOJIOB;

OOHapy>KuBaTh U YCTPAHSTh OIIMOKH
MpH Tiepeaye TaHHbIX;

«Y JIOBJIETBOPUTEITBHO» - | * IloxmroroBka u
Ilepeuens 3nanuil, 0c6ausaemvlx 6 TeOpETHYECKOE cozepaHue | BBICTYILICHHE C TOKIAIO0M,
p afméax oucyunbi: Kypca OCBOEHO 4YacTH4HO, HO | COOOIICHHEM, MPE3EHTalMekH
- CHOBHBIC IOHATHS NPOGETEI He Hocar | ©  Pelenue cuTyanoHHON
KOMIIBIOTEPHBIX CETEN: THIIBI,

CYILIECTBEHHOI'O Xapakrepa, | 3adaqdn

TOIIOJIOTUH, METOIBI JOCTYIIA K CPENE .
HeoOXoauMble yMeHHsT paboThl ¢ | TEeKyIHii KOHTPOIIb

nepeaayn;

—  AnnapartHble KOMIIOHEHTbI OCBOCHHBIM  MaTepuajoM B | (IIPOBEPOYHBIE PAOOTHI,
KOMIIBIOTEPHBIX CEeTEeH; OCHOBHOM copMHUpPOBaHBI, | TECTHI)

—  IlpuHIMIIBI TAKETHOH Tepenadn OOJBIIMHCTBO MPeLycCMOTpeHHBIX | [IpOMeXyTOUHBII KOHTPOIIL
AQHHBIX; nporpamMMoi o0ydeHust y4aeOHbIX | (auddepeHIrpoBaHHBII

— lonstue cerepoit Moneny; 3a/IaHUH BBINIOJIHEHO, HEKOTOpBIE | 3a4er)

— CereByro mogens OSI u npyrue
CeTeBbIe MOJIEIH;

- HpOTOKOHBI: OCHOBHBIC ITIOHATHA,
MPUHIIUIBI B3aUMOJIEHCTBUS,

n3 BBIITOJTHEHHBIX 33}1&HI/II7[
colepkKat OIMmMOKH.
«HeynoBIeTBOPUTEIBHOY -

pasIMuMA 1 0COBEHHOCTH TEOPETUYECKOE COJZlEpKaHUE
PacIPOCTPaHEHHBIX MPOTOKOJIOB, Kypca He OCBOEHO, HEO0XOIMMBbIE
YCTaHOBKA IIPOTOKOJIOB B yMeHHs He  c(OPMHUPOBAHBI,
OIICPaAllMOHHBIX CUCTCMAX; BBINOJIHEHHBIE yueOHbIC 3aJaHus
— Azpecanuio B ceTsiX, comepKaT rpyOble OMMOKH.
OpraHM3aIMIO MEKCETEBOTO

BO3JICHCTBUSA

6. OCOBEHHOCTHU OPIAHU3AIIUU OBPA3OBATEJIBHOI'O TNPOLHECCA
JJIsI UTHBAJIMOB U JIML C OTPAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbS

OOyueHnne UWHBWIMIOB M JIML C OrPAaHUYCHHBIMH  BO3MOXHOCTSIMM  3JI0POBbS
OCYILECTBIISETCA B COOTBETCTBUMU C:

[lopsiaxkoM opraHum3zalud M OCYILECTBJIEHUS O0Opa30BaTENbHON  JEATENbHOCTH IO
oOpa3oBaTesIbHBIM ~ IIporpaMmaM  cpegHero  mnpodeccuoHanbHoro  ob6pasoBanus  (IIpukas
MunuctepctBa oOpazoBanus u Hayku PO ot 14.06.2013 No464).

MeTtoauyecKUMH PEKOMEHIALUAMHU 0 OpraHu3alud 00pa30BaTENbHOTO Ipolecca [yis
0o0Oy4yeHHsT MHBAIMJOB U JIUI] C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbs B 00pazoBaTENIbHbBIX
OpraHu3alyUsaX BbICIIEr0 00pa3oBaHMs, B TOM YHMCIE OCHAIEHHOCTH 00pa3oBaTeIbHOIO Ipolecca
(yrBepxknenst 08.04.2014 r. Ne AK-44/058H);

TpeboBanusiMH K OpraHM3alMyd 00pa3oBaTeIbHOTO Mpoliecca Juls 0Oy4eHHs MHBAIUAOB U
JUIl C OTPaHMYEHHBIMH BO3MOKHOCTSMHU 3JI0pOBbSI B IMPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX
OpraHu3alusiXx, B TOM YHCJE€ OCHAIlEHHOCTH 00pa3oBaTelbHOr0 Ipolecca (yTBEpP)KICHbI
26.12.2013 Ne 06-24128H).

MeTtoauyecKUMH PEKOMEHIAIMSMHU 10 pean3aliui 00pa30BaTEeNIbHBIX MIPOrpaMM CPEIHErO
npoeccuoHaNbHOr0 00pa3oBaHUs U MPO(PECCHOHANBHOTO OOYYEHMsI JMII C MHBAJIMIHOCTBIO M
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pPOBbSl C NPUMEHEHHEM DJIEKTPOHHOTO OOydYeHHs U
JMCTAaHIIMOHHBIX 00pa3zoBaTenbHbIX TexHosuorui (yreepxaeanst MUHITPOCBEIIEHUA POCCUU
10.04.2020r. Ne 05-398)
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JIucT BHeceHMs N3MeHeH Ui
B pabouyro nporpammy 1o aucuuminae «OI1.10 Ynciaennsie METOIBI» MO CHEUATbHOCTH
«09.02.07 MudopmanmoHHBIE CUCTEMbl U HPOTPAMMHUPOBAHUE» YTBEP)KICHHYIO Ha 3aceIaHUU
Kaeapsl MaTEMAaTHIECKOTO MOACTHPOBAHUS M HH(POPMAIIHOHHBIX TEXHOJIOTHA.

Howmep Tekcr u3MeHeHus [Tpotokon 3acenanus KaQeapsl
U3MEHEHUA No | naTa
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IIpuniaoxenue 1.

@D oHJ OLIEHOYHBIX CpeacTB AMCUHAINJIUHDbI «YHcIeHHbIE METOABI»

1.

TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCHUITIJIMHBI

[Ipomecc m3yueHus: MUCHMILTUHBI «YHCICHHBIE METOBI» HAMpaBiIeH HAa (DOPMHPOBAHHE
CHEAYIOUIMX KOMIETEHIIHM:

Kon OO0uue KoMneTeHUMH

OK 01. BeiObupare  cmocoObl  pemieHust  3agad  MPO(eCCHOHAIBHOW  JEATeNbHOCTH,
MPUMEHHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 02. OcymiecTBiATh MOUCK, aHAJIU3 M UHTEPIPETAlNI0 MHPOpMaU, HEOOXOAUMOMN IS
BBINIOJIHEHUS 3a71a4 PO (eCCHOHATBHON JESITeIbHOCTH

OK 04. PaGorate B KoJuleKTHBE U KOMaHJe, 3((EKTHBHO B3aUMOJIEHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIIMEHTAMHU

OK 05. OcymiecTBIATh YCTHYIO U MUCbMEHHYIO KOMMYHHUKALIMIO Ha TOCY/IapPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COIMAIbHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 09. Hcnonb3oBaTh HH(GOPMALIMOHHBIE TEXHOJOTUH B IPO(HECCHOHATIBHON AESITETbHOCTH

OK 10. [lonb3oBatbest MpodeccHOHANbHON — JOKyMEHTalMed Ha TOCYJapCTBEHHOM U
MHOCTPaHHOM $I3BbIKaxX

Kon IpodeccuonanbHble KOMIIETEHIIUH

I[IK 1.1. | ®opmMupoBaTh aarOpuTMbl pa3pabOTKH MPOTPAMMHBIX MOMIYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJJaHHEM.

1K 1.2 Pa3pabarbiBaTh mporpaMMHbIe MOAYIIM B COOTBETCTBUHU C TEXHUYECKUM 3a/IaHUEM.

T1IK 3.4 [IpoBOMUTE CpaBHUTENBHBIN aHAN3 MPOrPAMMHBIX IPOIYKTOB WM CPEICTB pa3pabOTKH, C
LEIBI0 BBIABJICHUSA HAWIYYIIET O PEHICHUA COTJIACHO KPUTEPUAM, OIPEACICHHBIM TCXHUYCCKUM
3a/ITaHHEM.

I[IK 5.1 CobupaTh HCXOIHBIE JaHHBIE U1 Pa3pabOTKU NPOEKTHOM JOKyMEHTAallUd Ha
MH(OPMALIMOHHYIO CUCTEMY.

1K 9.2 Pa3pabarbiBaTh BeO-TIPUIIOKEHHE B COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM.

IIK 10.1 | Ob6pabaTbiBaTh CTATHYCCKUN U TUHAMUYCCKUNA MHOOPMAITMOHHBIN KOHTCHT.

IIK 11.1 | OcymiecTBasaTh cOop, 00pabOTKy U aHaNMM3 WHGOPMAIMH IS MPOCKTUPOBaHUS 0a3

JaHHBIX.
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2. HKAJIA OHEHUBAHUSA

Ouenka / YpoBeHb|
chopMupOBaHHOCTH
KOMIETEeHI[HH

Bricokuit
YPOBEHD|

OTanuno/
(MpeBOCXOIHbI)
chopMHupOBaAHHOCTH
KOMITETEHIIM I

(V)

Xopomo / IloBbIlIEeHHBII
(MpOABHHYTBIN) YPOBEHb,
chopMHUpPOBAHHOCTH
KOMIIeTEeHIM i

Y10BJIETBOPUTEJIBHO |
[loporoBoblii  (0a30Bblii)
YPOBEHb
chopMHUPOBAHHOCTH
KOMIIeTEeHLM i

HeynoBiierBopuTe/IbHO
KoMnereHuunHec)opMHpOBaHbI

KayecTBO OTBETOB
Nnpu onpoce

[lonHo  wm3maraer
MaTepuan,  JaET
OTIPEIEIIEHHOE MOHSTHI;
0OHApY>KUBAET MMOHUMAaHUE
Marepuanga, MOXKET 000CHOBATH
CBOM  CYXICHHS, MPUMEHHTH
3HAHUS Ha TIPAKTHKE, MPHUBECTH
HEOOXOMMbIE  TMPUMEpPbl  HE
TOJIBKO MO Y4EeOHHKY, HO H
CaMOCTOSITEJILHO

COCTaBJICHHbBIE; U3JIaraeT
MaTepuana  TOCJeIOBaTeIbHO U
MPaBUJIBHO C TOYKHU 3PEHUSI HOPM
ITUTEpaTypHOTO SI3bIKA

M3Y4ECHHBIN
MIPaBUJIBHOE

JlaéT OTBET,
YAOBJIETBOPSIIONIUNA TEM XK€
TpeOOBaHUsAM, YTO U IS
OLIEHKK  "OTJIWUYHO", HO
nomyckaer 1-2  omuOku,
KOTOPBIE cam Ke
HUCTPaBJIsET, U 1-2 HEOYETA
B IOCJICIOBATEILHOCTH U
SI3BIKOBOM opopmIIeHNY
M3JIaracMoTo

M3naraer
HEIOJIHO U
HETOYHOCTHU B
OIIpENCIICHUN HOHATHHU
VTN (hopMyIUpPOBKE]
TEOPUL; HE ymeeT
TOCTaTOYHO TJIYyOOKO U
TOKa3aTeJIbHO 000CHOBATH
CBOM CYXJICHHS 51
MPUBECTH CBOM TPUMEPHI;|
W3j1aract Marepual
HENO0CIeI0BaTEILHO H
OTyCKaeT  OImMUOKA B
SI3LIKOBOM  0(hOPMIICHHUH
H371araeMoro

MaTepuarl
JIOTTYCKaeT]

OOHapyXKuUBaeT  HE3HaHUE
YaCTH  COOTBETCTBYIOIIETO
M3y4aeMoOro  Marepuana,

MaTepua

Ka4yecTBO pemieHust
NPaKTHYeCKUX
3axaHui

3aqaHne BBITIOJHCHO MPaBUIIBHO.
OOBsicHeHNE Xo/a ero
BBITIOTHCHUS oJIpoOHOE,
MOCIIeI0OBaTEeIbHOE, TPAMOTHOE, C
TEOPETHYECKUMH 00OCHOBAaHUSIMHU
(B T.4. U3 IEKIIMOHHOTO Kypca).

3ananue BBITIOJTHEHO,
npaBwiibHO.  OOBSICHEHUE
x01a ee pelieHus

HCAO0CTATOYHO JIOTHYHOC, C

OTBeT Ha BOIIPOC 3adaHus]
JJaH HCHpaBPIJ'IBHBIﬁ, HO|
JIOITMKa peUICHUS]
IIPOCJICIKNBACTCA Y

CAMHUYHBbIMHA OIIOKaMH BCTYACHTA IIpU 00BACHEHHUN

neransx, HEKOTOPBIMH
3aTPyIHEHUSMH B
TEOPETUUECKOM
obocHOBaHMH (B T.U.
JICKIIMOHHOTO MaTepHaa)

nu3

Xo04a €€ pCIICHUs

3a,HaHI/I€ HEC BBIIIOJIHCHO

KoanuecTBO
NpaBUIbHBIX

0oiee 90%

0oiiee 65%

oosiee 50%

Menee 50%

OoJbIIeH

paznena
JIOTTYCKAaeT
OIHOKH B (POPMYTUPOBKE OMpEICICHUH
U TEOpUN, MCKXKAIIIUE WX CMBICT,
OeCTOpsAIOYHO W HEYBEPEHHO H3JIaraerT




OTBECTOB B TECTE

KauecTBO
MOAr0TOBKH

pedepatoB

BrimosHeHsl Bce TpeOOBaHUS K
HAlMCaHWIO M 3amuTe pedepara:
0003HaYCHA npobiieMa u
o00OCcHOBaHAa €€ aKTyalbHOCTb,
CIETIaH KpaTKHM aHAIN3
[Pa3JIMYHBIX TOYCK 3pPCHHUA HA
[paccMaTpuBaeMyro IMpobieMy u
IMOTMYHO W3JI0KEeHa COOCTBEHHAs
[TO3ULIUS, chopMyIupOBaHb]
IBBIBOJIbI, TEMA PAaCKpPBITa,
[OJIHOCTBIO, BBIJEPKAaH OO0BEM,
COOIIOIEHBI TpeOoBaHUS K
BHEIIHEMY O(OpPMIICHUIO, JIaHBI
MpaBUJIbHBIC OTBECThI HA|
MOIIOJTHUTCIIbHBIC BOIIPOCHI

OcHOBHBIE TpeOOBaHUS K
pedepary W €ro 3aimuTe
BBINIOJIHEHBI, HO IIPU 3TOM
TONYIIEHBl HEIOYETHI.
YaCTHOCTH, HUMEIOTCS]
HETOYHOCTU B H3JI0KEHHUU
MaTepuaia; OTCYTCTBYET
Toruveckast
[OCJIE/IOBATEILHOCTD B
CYXJCHUSX; HE BbLIECpPKaH
00béM pedepara; uMeroTCs|
yIyleHuss B o(opMIiIeHUH;
Ha JIOTIOTHUTEIIbHBIE
BOIIPOCHI NPHU 3aLIUTE JIaHBbI
HEMOJIHbIE OTBETHI

Bpedepuposanuro.

MIMeroTcss  CyIEeCTBEHHBIE
OTCTYIUICHUS oT]
TpeOoBaHUM K
B
YacTHOCTH, TeMa
OCBellleHa JWTH
YaCTUYHO; JOTTYIICHBI
(dakTUuecKne OIIUOKU B
COJIep’)KaHUU pedepara
WM TIpU  OTBETE Ha
TOTIOJTHUTETTHHBIE
BOTIPOCHI;  BO  BpeMs
3aITUTHI OTCYTCTBYET|
BBIBO/]

Tema  pedepara
00HapyKUBAETCS
HENIOHMMAaHHE TPOOIIEMBI

HC

packpbiTa,

CYIICCTBCHHOC

KauecTBO 0TBETOB|
Ha
PK3aMeHAIMOHHbIE
OHNJ1eThl

CucTteMaTu3nupOBaHHbIE,

ryOOKHe W TIOJHBIE 3HAHUS IO
BCeM paszzeniaM JUCUUIUIMHBI, a
TaKkKe MO0 OCHOBHBIM BOIIpOCaM,
BBIXOSIIIUM 3a Mpeesibl y4eOHOH
[IPOrPaMMBlI; TOYHOE|
MCII0JIb30BaHNE HAy4YHOU
TEPMHUHOJIOTHH  CHUCTEMaTUYECKH
rpaMOTHOE u JIOTUYECKH
[paBUIIbHOE H3JI0KEHHE OTBETA HA
BOIPOCHI; OE3yMpeyHoe BIaJCHUE
MHCTPYMEHTapUEM yueOHOH
NUCIUILTAHBL, yYMEHHE ero
bGEKTUBHO  HCIIOJIB30BAaTh B
[MOCTAHOBKE Hay4HbIX u
MPaKTUYECKUX 3a/1ay;
BbIpaKEHHAs CHOCOOHOCTH

JlocTaTouyHO  MOJIHBIE U
CHCTEMAaTU3UPOBAHHBIC
3HAHUS 10 JTUCIUILINHE;
YMEHUE OPUEHTUPOBATHCS B
OCHOBHOM TEOPHSIX,
KOHIICTIIIHSX
HaIpaBJICHUAX
TUCITUTIIIMHBL U JIaBaTh UM
KPUTHYECKYIO OIICHKY;
MCIIOJIb30BAaHUE  HAYYHOU
TEPMHUHOJIOTHH,
JTUHTBUCTUYECKH Y
JTOTUYECKH MPaBUIIBLHO®
W3JI0’)KEHWE  OTBETa  HAa
BOIIPOCHI, YMEHHE JIeJaTh)
000CHOBaHHbIE BBIBO/IbI;
BJIaJICHUE

CaMOCTOATCIBHO H  TBOPYCCKH

JlocTaTounbIit
MHHUMAJIbHBIH 00BeM
3HAHWI II0 JUCIHILINHE,
YCBOCHHE OCHOBHOM
TUTEPaTYpHI,

PI]pGKOMCH,Z[OB&HHOfI

yaeOHOI IPOTrPaMMOii;
YMEHUE OPHUEHTHPOBATHCS]
B OCHOBHBIX  TCOPHIIX,
KOHIICTIIUSIX 7|
HAIpPaBJICHUAX 10
MCHUIUIMHE ¥ J]aBaTh UM|
OIICHKY;  HMCIIOJIb30BaHHE
HAyYHOM TEPMHUHOJIOTHUH,
CTHJINCTUYECKOE 7
JIOTUYECKOE  M3IJI0KEHUE
OTBETa  Ha  BOIPOCHI,

WHCTPYMEHTAPUEM 110

OOHapyXuBaeT  HE3HAHHE
YacTH  COOTBETCTBYIOIIETO
M3ydyaeMoro  MaTepuala,

OOJIBIIIEH
pasnena
JIOITyCKaeT]

omMOKH B (POPMYTHUPOBKE OTpECICHUH
U TEOPUH, NCKAXKAFOIIUE UX CMBICTT

YMCHHC [ICJIaTb BbIBOIbI
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pemaTh CJIOKHBIE TPOOJIIEMBI |
HECTaHIapTHHIE CHTYaIIHH;
MOJIHOE M TJIyOOKOE YCBOEHHE
OCHOBHOM M  JOIOJHUTEIBHON
IUTEepaTypel, PEKOMEHJIOBAaHHOM
yaeOHOM poTpamMMoit 1o
TMCLUTUINHE; YMEHUE]
OpUEHTUPOBATHCSI B TEOPUSIX,
KOHIICTIIIMSAX W HANpPaBJICHHSX|
NMUCHUIUIMHBL W JaBaTh WM
KPUTHYECKYIO OIEHKY, UCTIOJIB3Ys
HAy4HBIC JOCTHIXKCHUS  JPYTHX|
TTMCIATITHH

UCLMIUINHE, YMEHHUE €ro
MCII0JIb30BATh B IOCTAHOBKE
U PCIICHUH HAYYHBIX H
npodeccHnoHaBHBIX 33jad;
YCBOCHHME  OCHOBHOM W
TOTIOTHUTEIbHO U
ITUTEPATYphI,
PEKOMEHJOBaHHOW y4eOHOM
IPOrpaMMOi T10
TUCIIUIUINHE

0e3 CYILECTBEHHBIX
OIITHNOOK; BIIAJICHUE
WHCTPYMEHTApHUEM
yaeOHOW  JTUCIHUILIUHBI,
YMEHHE €r0 HCIIOJIb30BaTh
B pCIICHUM  THITOBBIX
3ajay; YMEHHE  TO[
PYKOBOJICTBOM
npenojaBaTesisi  pelaTh
CTaHIapTHBIC 3a1a4YH

KauecTBO
BBIIIOJIHCHU A
3aJaHui
NMPAKTHKHA
3alUThI 0TYETA

y4yeOHOM

H

3a7aHus BBITOJIHEHBI B IOJIHOM|
o0beme c coOmroIeHEM
HE0OXO0IUMBIX TpeOoBaHUil,
Otyer ohopmIIeH C
COOIIOIEHNEM MpaBUI 151
TpeboBanuii. Ha Bce BompocCH]
Ipy  3alldTe  OT4YeTa  JaHbl
MIpaBUJIbHbIE u JIOTUYECKH
000CHOBAaHHBIE OTBETHI

B
C

3amadus  BBIIIOJHEHELI
TOJIHOM o0BeMe
COOII0IEHNEM
HE00XOIUMBIX
TpeOOBaHUH. Otuer
0(hOpMIIEH ¢ COOMIOCHUEM|
npaBui U TpeOoBaHuii. Ha
BOIPOCHI ~ IIPH  3aIlUTE
OoTYeTa JaHBI OTBETHI, HO
€CTh HETOYHOCTH B OTBETAX

3amanus BBINOJHEHLI B
JIOCTaTOYHOM o0BeMe.
Otuer  odopmieH ¢
OTCTYIUICHUSAMU oT|
TpeOOBAHUSN. Ha
BOIIPOCHI OTBEYAET
HEYBEPEHHO, JIOIYCKaeT|
OIIIHOKMU.

3a)1aH1/1$[ BBITIOJIHEHBI HE ITOJIHOCTBIO.
Otuer odopmieH He NpaBUIBHO,
JIOMyCKaeT TpyOble OMmMUOKH TIpH
OTBETax.

KauecTBoO
BBINOJTHEHUSHA
3aaHui

NMPOU3BOACTBEHHOM

MPaKTHKHA
3alUTHI 0TYETA

H

3amaHus BBIIOJHEHBI B ITOJHOM
o0Beme c CcOOITIOIEeHEM
HEO00XO0IUMBIX TpeOOBaHUH.
Otyer odopmIiieH C
coOIr0eHNEM MpaBUI U
TpeboBanuii. Ha Bce Bompoch]
Ipy  3alldTe  OT4eTa  JaHbl
MpaBUJIbHBIE u JIOTHYECKU
000CHOBAHHBIEC OTBETHI

3amaHusl  BBINOJIHEHBI B
MTOJTHOM o0bemMe v
COOII0IEHUEM

He00XOAUMBIX

TpeOOoBaHUM. Otuer
0hOpMIICH ¢ COOIIOACHUEM|
npaBui u TpeboBanuil. Ha
BONPOCHl ~ TIPH  3aIUTE
OTUeTa JaHbl OTBETHI, HO

3amaHus BBHITNOJHEHBl B
JOCTAaTOYHOM o0Beme.
Otuer  odopmieH ¢
OTCTYIUICHUSIMU 01|
TpeOOBaHUSM. Ha
BOIIPOCHI OTBEYacT|
HEYBEPEHHO, JIOMYCKaeT
OIINOKHU.

€CTh HCTOYHOCTH B OTBCTAX

3amaHusl BBINOJHEHBI HE MOJHOCTHIO.
Otuer odopmieH He NPaBUIBHO,
IOTyCcKaeT TrpyOble OmUOKH TIpH
OTBETAaX.
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3. COJEPKAHUE 3AJIAHUI TEKYIETO KOHTPOJISI

Bonpocsl u 3a1aHuA 11 CAMOKOHTPOJISI
Tema 1. MeT0abI OLIEeHKH MOTPELIHOCTEN
JlabopaTopHoe 3aHsiTHE:

1. Yucno X, Bce mudpsl KOTOPOrO BEPHBI B CTPOTOM CMBICIIE, OKPYTIIUTE 10 TPEX 3HAYaIuX mudp.
Jis  momydeHHoro uwciaa X1=X HalauTe TpENCNbHYI0 aOCONIOTHYI0 U MPEACIbHYIO
OTHOCHUTEJIbHYIO MOrpelHOCTU. B 3anucu uncna X1 ykakure KOJMYECTBO BEPHBIX LUPP (B y3KOM
U IIMPOKOM CMBICIIE).

2. BeruucnuTe ¢ MOMOIIBI0 MHUKPOKAIBKYISATOpA 3HAYCHHE BEIUYHUHBI Z

IIpY 3a/laHHBIX 3HAYEHUSAX MapaMeTpoB a, b U C, UCHOJB3YSI «PYUHbIE» pAaCUETHbIE TAOIMIIBI NS
MOILIarOBOM PErUCTPalliU PE3Y/IbTaTOB BBIUUCICHHUN, TPEMs CIIOCOOaMMU:

1) mo mpaBmiam mojicueTa udp;
2) 1O METO/Y CTPOTOTr0 y4eTa IpaHuIl a0COTIOTHBIX OTPEITHOCTEH; 10 CIIOCO0Y MPaHHMII.

CpaBHUTE TOJyYEHHBIE pE3YNbTAaThl MEXIy COOOWH, MPOKOMMEHTUPYHTE paziudyve METOJ0B
BBIYMCIICHUN U CMBICII TIOJyYCHHBIX YHACIOBBIX 3HAYCHUM.

3agaHus AJ151 CAaMOCTOATEILHOM padoThI
1. UTo Takoe abCOFOTHAS M OTHOCUTEIbHAS TIOTPEITHOCTH?
2. Kak kmaccupuiupyroTcst HOTpenrHocT?
3. Yto 3Hauut BepHas nmudpa?

4. Kak pacnpocTpaHstoTcss aOCOJIOTHAsE M OTHOCHUTEIbHAs TOTPEIIHOCTH B apu(PMETHUECKUX
NEUCTBUIX?

5. Kak ocyIiecTBUTh OILIEHKY MOTPEITHOCTH 3HAYCHUN JIEMEHTAPHBIX (DYHKITHI?

Tema 2. MeToAbI pelieHUs] CUCTeMbI JMHEHHBIX aJredpanyecKux ypaBHeHH
JlabopaTopHoe 3aHsiTHE:

Z[aHa CHUCTCMA YCTBIPCX ypaBHeHI/Iﬁ C YCTBIPbMS HCU3BCCTHBIMMU:

|, X, + Ay X, +apx; +a,x, =b

| " —
| ayx, +a,X, + A, X, +a,X, = bz

3
(5,%, + A3 X, + Ay Xy + Ay, X, =D,
|y, +a,X, +a,X, +a,x,=b,.
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1. Pemure cucremy ypaBHeHul metooM ["aycca.
2. Jlnis MaTpHIlbl CHCTEMbI HAWTUTE 0OpaTHYIO.

3. 3Has, 9T0 CBOOOJHBIC WICHBI UCXOAHON CHCTEMBI HMEIOT abCONMOTHYIO morpenrHocts € = 0,001,
HalJUTE OLIEHKY a0COIIOTHOW U OTHOCUTENIBLHOM MOTPEIIHOCTH PEIICHHUS.

4. Tlpeobpa3yiiTe cucreMy K BUAY, HEOOXOJAUMOMY JJIsl IPUMEHEHHS] METOJ MPOCTON HTEepaIHH.
BriOpaB B kauectBe HawaimpbHOro mnpubmmwkenuss x0=0 , maiiaure kO - HeoOXoaummoe YHCIIO
UTEPATUBHBIX LIAroB JJIsl PELIEHUSI CHCTEMBI METOJIOM MPOCTOM UTepanuu ¢ TouHocThio 0,01.

5. CnenaB k urepaTuBHbIX 11aroB, HalauTe NpUOIMKeHHOe perenue cuctembl MITU. Onpenenure
YTOYHEHHYIO OLIEHKY TOTPEIIHOCTH PELICHMUSL.

6. [IpeoOpasyiiTe cucTeMy K BUAY, HCOOXOAMMOMY JUIsl IPUMEHEHHS MeToa (TI0 BApUAHTY).
Merton no BapraHTaM:

1,4,7,10, 13, 16, 19, 22, 25, 28, 31 — metox SAko0Owu;

2,5,8,11, 14, 17, 20,23, 26, 29, 32 — meTox 3einens;

3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33 — meton penakcaruu. Haiimure mpuOIMKEHHOE pelIeHUe
cucteMbl ¢ TouHocThio 0,001.

3ananus AJ151 CAaMOCTOATEILHOM padoThI
1. Kakue MeTo1bl OTHOCSITCS K TIPSIMBIM METO/IaM PEIICHUS CUCTEM JIMHEUHBIX YPaBHEHUM?
2. Kaknie MeTOIbI OTHOCSITCSI K MPUOIMKEHHBIM METOaM PEIIEHUS CUCTEM JIMHEHHBIX YPAaBHCHH ?
3. B ueM 3akiiro4aeTcsi CyTh MeTo1a ['aycca jyist penieHust CUCTEM JIMHEUHBIX YpaBHEHUM?
4. B yem 3akitovaetcs cytb Metoa JKopnana-I'aycca ?
5. B yeM 3akirodaercs CyTh METO/1a MPOCTOM UTEPALIMU ISl PEIICHUSI CUCTEM YPaBHEHUA?
6. Kak npuBectu cucremy K BUAy ¢ npeoOIaialonuMu AMaroHaabHbIMUA KOdhdumeHTamu?

7. B uem 3akirovaercs cyTh MeToa 3eiiens A1 pelieHus CUCTEM YpaBHEHUI?

Tema 3. Pemienne HeJIMHEHHBIX aJIre0panvecKuX ypaBHEHH I
JlabopaTopHoe 3aHsiTHE:

1. Jloxanu3yiite KopeHbypaBHeHHs f(X)=0 Ha HayaJbHOM MPOMEXYTKE JUIMHOW He MeHee 1
rpa¢puueckuM MeToAoM. BpiOpaB B KauecTBe Ha4ajdbHOIO MPUOJIMKEHHUS OJUH M3 KOHIIOB
HA4YaJIbHOTO OTPE3Ka, YTOUHUTE KOPEHb METOJOM IIPOCTBIX UTepaluii ¢ TouHOCThIO € = 0,001.

2. Haiimure ¢ TounocThI0 €=10° Kopens ypasuenus f (x) = 0 merogom HeloToHa.

3. Haiimure MertooM o BapUaHTy KOpEHb YpaBHEHHs ¢ TOYHOCThIO e=107,
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Mertoa o BapraHTaMm:
1, 6, 11, 16, 21, 26, 31 — pa3zHocTHBIN MeTo HbI0TOHA C TOCTOSIHHBIM IIAroM,
2,7,12, 27, 22, 27, 32 — meron Creddencena,
3, 8, 13, 18, 23, 28, 33 — MeT01 CEKYyIIHUX,
4,9, 14, 19, 24, 29, 34 — meTox «JIOLIMAaHa,
5, 10, 15, 20, 25, 30, 35 — meTox X0p/.
3aganus 1J15 CaMOCTOSITEIbHOI PadoThI

1. JlaliTe onpeiesieHue NpoCTOro U KPaTHOTO KOPHS.

2. JInst yero mpoBOIUTCS TIPOLIEIypa OTACICHUs (JIOKATU3aliK ) KOpHEH Ha
MpeABAPUTEIILHOM 3Talle PEIICHHS YpaBHEHUS.

3. IlpuBenuTe mpuMepsl U3BECTHBIX BaM CTIIOCOOOB JIOKATU3AIMH KOPHS.

4. JlaiiTe onpeneneHue KBapaTUYHON CKOPOCTH CXOAUMOCTH UTEPALIMOHHOMN IIPOLETYPHI.
5. Yto Takoe 001acTh CXOAMMOCTH MPUMEHUTENBHO K UTEPALlMOHHOM mpotienype?

6. ChopmynupyiTe KpUTEepuil OKOHYAHHS UTEPAIIMOHHOM TIponie1ypsl HeroToHA.

7. OnumuTe METo1 MPOCTOM nTepanuu. J{aiiTe ero xapakTepucTUKy.

8. Onuimure MeTo N KacaTelIbHBIX. YKAXKUTE €ro JOCTOMHCTBA U HEJOCTATKH.

9. [loueMy Ha MpaKTHKE YaCTO MPUMEHSAIOT KOMOMHUPOBAHHBIE AITOPUTMBI, BKIIOYAIOIINE
B ce0s1 pa3IMYHbIC METOIbI OTHICKAHUS KOpHEH?

10.YT0 Takoe MalIMHHBIN HY/Ib, MAIIMHHAS OCCKOHEYHOCTh W MamuHHOE ¢ ? Kak 3Tu mapamerpsl
BJIMSIIOT HA TOYHOCTh pacueToB Ha DOBM?

11.Ha3zoBuTEe TpU OCHOBHBIX MCTOYHHKA MOTPEIIHOCTEN PHU pelieHnH 3aiad Ha DBM, ux npupoay
U COCOOBI YMEHBIIICHHUS.

Tema 4. Pemienue cucreM HeJIMHEHHBIX YPABHEHHU I
JlabopaTopHoe 3aHsITHE:
1. Jlokanu3zyiiTe KOPHU CUCTEMbI YpaBHEHU I'pauuecKy.

2. Haitnure ¢ Tounocthio e=10°  Bce KOpHM CHCTEMBbI HENMHEHHBIX yPaBHEHHUH, HCHOJIB3YS
MeTo1b1 HproTOHA M HaMCKOpEHILIEro ciycka.

3agaHus 17151 CAMOCTOATEILHOM padoThI

1.Kakue BbI 3HacTE MCTOAbI pCIICHUS CUCTEM HEITMHEHHBIX ypaBHCHI/Iﬁ?
2.B uem 3akmrouaeTcs CyTb MCTOJa Herotona nms pelICHuA CUCTEM HEJIUHEWHBIX ypaBHeHHﬁ?
3.B gem 3akmrodaeTcs CyTb METOa l'IpOCTOI71 HUTCpalu OJid pCIICHUA CUCTCM ypaBHeHPIfI?

4.B yeMm 3akmrodacTcs CYTb MCTOZOB CITYCKa AJId pCIICHUA CUCTEM HEJIUHEHHBIX ypaBHCHI/Iﬁ?
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Kaxkue BubI METO/IOB CITyCKa Bbl 3HaeTe?

Tema 5. UnTepnoasinus TA0JIMYHO 32IaHHBIX (PYHKIMIA
JlaGopaTopHoe 3aHsATHE:

Oynkuus y = f(X) 3agaHa TabIMYHO B y3/1ax

x0y1

yo vyi

X2X3

y2 y3

x4yA4.

1. IlocTpouth UHTEPHOISAUOHHBIN MHOrowieH Jlarpawxa. Beruncnauts L4(x1+x2). Tloctpouth
rpaduk MHOrouwieHa Jlarpanxa.

2. TTocTpouTh TaOIUITEI KOHSYHBIX U Pa3ACICHHBIX PA3HOCTEH.

3. IMoctpouts momuHom HeoTOHa W BeUKMCIUTH 3HaueHHe N4(x1+x2). Iloctpouts Trpaduk
MHorouseHa HproToHa.

4. TlocTpouTh MHTEPHOJIAIIMOHHBIE CITJIAHHBI JUHEWHBIM 1 kBaapatuuHblid. [locTpouTh
rpaduKu CIJIaifHOB.

5. Ha ogHOM uepTexe ¢ rpadyiKOM IMOJTMHOMOB ITOCTPOUTD I'PapUKH CILIAHHOB.
3ajanus 1J151 CAaMOCTOSATEJILHOM padoThI

1. Yto Takoe MHTEPHOJISIIUA?

2. YTo Takoe y3ibl UHTEPIOJISIIU?

3. B uem 3akimrovaercs 3a/1a4a OTHICKaHUS HHTEPIOIUPYIOIIETr0 MHOTOUIeHa?

4. Kak nocTpouTh UHTEPIOJSALMOHHBIN MHOTOUWIEH Jlarpanxka?

5. Kak onpenenuts NOrpemHoCTh METO/1a MHTEPIIONALUY € IOMOIIbIO popmyibl Jlarpanxa?

6. Kak oOpasyrorcs pa3aeneHHbie pa3HOCTH?

7. Kak cBsi3aHbl pa3fieIeHHbIE PA3HOCTH U MPOU3BOIHAs?

8. Uro Takoe craitH? Kak npoucxoauT npouecc HHTEpIOJIUPOBaHU CrijlaiiHaMu?

9. Uto Takoe KOHEUYHas pa3HOCTh nepBoro nopsnka? Kak ona naxonurcs?

10. Yto Takoe KOHEUHast pa3HOCTh BTOporo nopsaka? Kak ona naxoaurcs?
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11. Yo Takoe KOHeuHast pa3HOCTh n-ro nopsaka? Kak ona Haxonurcs?

12. TlepBas unTepnosiponHas popmyna HeroToHa 1711 paBHOOTCTOSIINX Y3JIOB.

13. Bropas unrepnosnsiunonHas ¢popmyna HproToHa 11 paBHOOTCTOSIIHNX Y3JI0B.

14. Kak HaxoUuTCs TIOTPEITHOCTh METO/Ia HHTEPIIOINPOBAHUS C IOMOIIbI0 Gopmyrr HeroroHa?

15. YTo 3HaYUT «MHTEPIIOJIUPOBAHUE BIIEPENY», KUHTEPIIOJINPOBAHUE HA3a»?

Tema 6. Annpoxcumanus GyHKUUH
JlaGopaTopHoe 3ansTHE:
Oynkuus y = f (X) 3agaHa TabIMYHO B y3/1ax

:‘: D |1|.-1 -‘\.‘ 2 . . O :‘: 8

Yo i Va2 Vg

1. Hanectu Touku Ha rpaduxk QyHkuuu. Ilyrem MoaenupoBaHus Ha KOMIIBIOTEpE U3
IpeUI0KEeHHBIX 10 anmpoKCUMHUPYIOUIMX 3aKOHOB BBIOpaTh /IBa 3aKOHA, KOTOpbIe Ha Bamn B3rusan
JaTyT HAWTY4IIyIO allllPOKCUMAIIHIO [0 METOly HAUMEHBIIHUX KBaJPaToOB.

Dy=ax’ +bx+c G)v=ax+be” +¢
a b a _
Dy=—+—+c Tyv=—+Dbe" +c
X X
)v=bx"+c 8)v=axlnx+be* +c
Hy=be™ +c 9)y=hexp(—a(x +c)’)+c
- b — .
S)y= +c 10) y=a+x +bsinx +c
x+a

2. JInd KaxJIOoro U3 JBYX BBIOpPAHHBIX 3aKOHOB COCTAaBUTh HOPMAJIbHYIO CHCTEMY YpaBHEHUH,
pEIINB KOTOPYIO, HAMTU MapamMeTpbl BHIOPAHHBIX 3aKOHOB.

3. Iloctpouth rpaduku BBIOPAHHBIX 3aKOHOB BMecTe ¢ rpadukoM ucxogHOW QyHKuu. s
Ka)JIOTO M3 alllIPOKCUMHPYIOIINX 3aKOHOB HANTH HEBS3KY.

3agaHus 17151 CAMOCTOAATEILHOM padoThI
1. Kakue ObIBatOT BU/IbI AalMPOKCUMAIIH SKCIIEPUMEHTAIbHBIX JaHHBIX?

2. B uem pasHMIAa MeXIy anmpoKCMMalMed @0 METOJy HauMEHBUIMX KBaJIpaToB U
MHTEPIOJISILUENH?

3. Yro Takoe nuHelHas perpeccusa? Kak MoxHO MHeapu30BaTh 1aHHble? [IpuBennTe npuMepsl.

4. Yro Takoe nMHeHHas mo napamerpam perpeccusa? Kakue TpeOoBaHMS MNPenbsBIAIOTCA K
6a3ucHbIM (pyHKIHAM?
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5. IlocTpoHTh aNrOpuTM BBIYUCICHUS JIMHEWHOM IIO IapaMeTpaM PErpeCCUMOHHOM MOJEIU CO
CTENECHHBIM 0a3uCcoM.

6. Uto Takoe perpeccuoHHast Mmarpuna?
Tema 7. Uncsiennoe nuggepeHuupoBaHue 1 HHTErpUpPOBaHHUE
JlaGopaTopHoe 3aHsTHE:

1. Ins pyHKOmuM 3a1aHHON TaObIUIel 3HAYeHU pa3padoTaTh ajJrOpuTM U MPOrpaMMy HOCTPOSHUS
rpaduKOB TIEPBOM M BTOPOU IMPOM3BOJIHOM, C IIIArOM MEHBIIIEC YeM miar Tadmumsl. s HaxokIeHus
MIPOMEXYTOYHBIX 3HAU€HUN (QYHKIIMU MCIOJB30BaTh MHTEPIOJIALNIO U3 J1a0opaTopHON paboThHI 5.
MeTol BBIYMCIIEHUS TEpPBOM MPOM3BOJHON U crmoco0 MHTEPHOJSAIUM YyKa3aHbl B TaOmuIe
BAPUAHTOB.

—,

*

S (x)dx

2.1. Haiizure 1mar WHTErPUPOBaHMS h Ui BBIYMCICHUS WHTErpaja 1o
dopMyIe Tpamenuii ¢ ToyHocThI0 e=1073

2.2.  Bemuaucnute uHTETpan no Gopmyse tpamenuii ¢ maramu 2h u h. Jlaiite yrouHeHHYIO OIIEHKY
MOTPEIIHOCTH.

2.3. Boruucaure unterpan mo ¢opmyne Cumrcona ¢ maramua 2h m h. Jlaiite yrouHeHHYO
OIICHKY MTOTPEITHOCTH.

2.4. Beuuciaute onpeneneHHbi uHTErpan mo ¢opmyne Hprorona—Jleitonumna. CpaBHUTE
NpUOIHKEHHbIE 3HAYEHUS! MHTEerpaja ¢ TouHbMH. Kakas ¢opMyna YHCIEHHOTO MHTErPUPOBAHUS
nana 0ojiee TOYHBIA PE3ysIbTatT?

Vkazanue. Ilar h cnegyer BbIOMpaTh € y4YETOM JOIMOJHUTENBHOTO YCIOBUS: OTPE30K
MHTErPUPOBaHUS JOJDKEH pa30UBaThCS HA YMCIIO YacTel, KpaTHoe 4.

3ajanus 1J151 CAaMOCTOSATEILHOM padoThI
1. B kakoM ciy4ae UCIOJIb3yeTCsl YUCICHHOE HHTErpupoBanue?
2. IlocTaHoBKa 3a7ja4K YHCICHHOTO HHTEIPUPOBAHUS.
3. Kakue cyiiecTByIOT METO/IbI HHTEIPUPOBAHUS QYHKITHIT?
4. I'padpuueckast HHTEPIIPETALIUS METO/1a TPATICIIUH.
5. Kak o11eHuTh NOTpemHoCTh METOa Tpaneuu?
6. I'pacdmueckas unTepnperanus metoia CUMIICOHA.
7. Kak oneHuTh norpenrHocts Metojia Cumrcona?
8. 'padmyeckast HHTEpIpETAIUS METOIA IPSIMOYT OJTbHIKOB.

9. Kak OLCHUTH MMOTPCIIHOCTL METOIA HpSIMOerJ'ILHI/IKOB?
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10. Yem otnmuarotcst popmyisl MeToa Tparnenuii u meroaa Cummcona?
11.Kak BiMsieT Ha TOYHOCTh YUCICHHOTO HHTETPUPOBAHUS BeIWYHHA I1ara h?
12.YeMm oTnm4aercs BBIYUCIEHHUE IOTPEIIHOCTH MeTo1a Tpaneuui 1 CumicoHa?
13.0OcnoBHas unes metona Monrte-Kapio?
14. I'padmueckas uaTepnperanus meroaa Monte-Kapio.

Tema 8. O0bikHOBeHHbIe T epeHInATbHbIE YPABHEHUS

JlaGoparopHoe 3aHsTHE:

Pemacres samasa Kom: = f(x.v). v(a)=y, HaoTtpeske [a.D].

1. Haiitu mar wHTerpupoBaHusi it pemieHus 3anadu Komum merogom Pynre—Kyrra (IV) ¢
TOuHOCTBIO 1074,

2. Haiitu pernenne 3amaun Komn Ha otpeske [a, b] metogom Pyrre— Kyrra  (IV) ¢
ToyHocThI0 10, TlocTpouts MPUOTMKEHHYIO HHTETPAJIbHYIO KPUBYIO.

3. Haiitu permenwue 3amaun Koy Ha oTpeske [a, b] meTonom Diinepa.
[Toctpouts Ha ogHOM Tpaduke (C 1. 2) TPUOTUKEHHYIO HHTETPATBHYIO KPUBYIO.

4. Haiitn Tounoe pemenue 3agaun Komm. CpaBHUTH TOUHOE peIIeHHE ¢ MpUOIMKeHHBIM. Haiitn
MaKCHUMYM MOJTyJISl OTKJIOHEHHUH B Y3JI0BBIX TOUKaX MPUOIMKEHHOTO PEIICHUsI OT TOYHOTO.

5. 3amumcath pe3yibTaThl paCYETOB B CBOAHYIO TaOIHILY.

3ananus AJ151 CaMOCTOATEILHOM padoThI
1.Yto 3Ha4MT - pemmTh 3anaqy Komm ais mudpepeHnnanbHpIX ypaBHEHUH IEPBOTO Topsiaka?
2. I'papuueckast uHTEpIIpETALMS YUCICHHOTO pelieHus TuddepeHnaaTbHOr0 YpaBHEHHUS.
3. Kakue cyiiecTByIOT METO Il penieHus quddepeHnaibHoro ypaBHEHUS! B 3aBUCUMOCTH OT
(hopMBbI MpeICTaBIICHUS PELICHUS?
4. B ueM 3akito4yaeTcs CyTh MPUHIUIIA CKUMAIOIINX OTOOpaXKeHHit?
5. B yem 3akirodaercs CyTb METOJAA JJOMAaHHBIX Dinepa’?
6. [Ipumenenne kakux (GopMyl MO3BOJISET MOJTYYUTh 3HAYCHHSI HCKOMOU (PYHKIIUU TIO METOIY
Olinepa?
7. I'pacdmueckas uHTEpIIpeTanus MeTo1a Jijaepa U YCOBEPIIIEHCTBOBAHHOTO MeToa Ditnepa. B
YeM UX OTIn4ue?

8. B uem 3aknrovaercs cyts Metosa Pynre-Kyrtor?
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9. Kak onpenenuts KOJIMYECTBO BEPHBIX (P B UUCIIE, SBIISAIOMIEMCS PELICHUEM
mddepeHnnanbHOTO ypaBHEHHs MeTo1aM Difiepa, YCOBEPIIEHCTBOBAHHOTO MeTo1a Dilnepa,
Pynre-Kyrto1?

TunoBble TeMbl HAY4YHO-UCCIEI0BATEIHLCKHX IPOEKTOB

1. YucneHHO-aCUMIITOTHYECKOE MCCIEI0BAaHUE JBIKYIIUXCA (QPOHTOB B 3a/adax TUIA "peakius-
maddysus-anBekuus'.

2. YucreHHO-aCUMIITOTUYECKOE MOJISIMPOBAHNE TEPHUOJUYECKUX MPOIECCOB B 3ajadax THIIA
"peakuusa-nuddys3us-aasexuns’.

3. UucreHHO-aCUMIITOTUYECKOE HCCIIeIOBaHWE BHYTPEHHHX MEPEXOJHBIX CJIOEB B 3ajade co
CMEHOM YCTOWYHUBOCTH

4. YucneHHO-aCUMITOTUYECKOE MOJEIMPOBAHNUE SBJICHUS pa3pyIICHUs PEUICHUS CHUHTYJISPHO-
BO3MYIIIEHHOM 3a1aun Komu.

5. CpaBHuTenbHbIM aHaIM3 3()(PEKTUBHOCTH PA3TUYHBIX YHCICHHBIX METOJIOB B CHHIYISPHO

BO3MYIICHHBIX 3a/la4aX ¢ BHYTPECHHUMU CJIOSAMHU.

TunoBble 3aJaHUs TECTUPOBAHMSI
ITo Teme 1 «MeToapl OIIEHKH MOTPEITHOCTH.
Uto Takoe HOpMaTu30BaHHas (hopma 3amucH ynucia?

1) mpencraBienue yncia ¢ (UKCUPOBAHHOM TOUYKOH (3arsiToil) MpH yCIOBUH, YTO mepBas nudpa B
3aMKcy Yucia He paBHA HYIIO

2*) mpeAcTaBIICHHE YKCIIa ¢ TIJIaBaIONIEH TOYKOHM (3amsAToi), MPH YCJIOBUH, YTO TepBas Hudpa B
3aIlMCH MAHTHCCHI HE PaBHA HYJIIO

3) nmpezacraBiieHHEe YUciia ¢ GPUKCUPOBAHHOM TOYKOM (3arsIToi)
4) nmpeacTaBICHUE YUCIIA C TUTABAIOIEH TOYKOH (3arsToi)
Bonpocs no qucnuniune «YucjieHHbIe METOABD [IJIsl IK3aMeHa

1. Dranbl pCHICHUSA TEXHUYCCKUX 3a/la4 Ha OBM. Metoast peajim3aliui MaTEMATUYCCKUX MOJETIEH.
ONeMEHThI TCOpHUHU HOFpeH_IHOCTeI\/’I. ITocTanoBka 3aga4u. Hcrounuku HOFpeH_IHOCTeI\/’I.
HpI/I6J'II/I)KCHHBIe qyucila M OICHKa HX HOFpCH.IHOCTCfI. HpaBI/ma 3aliucu HpI/I6J'II/I)KCHHI:>IX YUCCII.
321,[[21‘11/[ TECOpUn HOFpCH.IHOCTGfI. [lonsaTus YCTOI>'I‘IHBOCTI/I, KOPPCKTHOCTU IIOCTAHOBKH 3aJda4 H
CXOAUMOCTH YUCIICHHOTO PCIICHHA. HCKOTOpBIe O606H.[CHHLIC Tpe60BaHI/I}I K BBI60py YUCJICHHBIX

METOOOB.
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2. Pemienue cucteM JIMHEHHBIX anreOpandeckux ypaBHeHHH. OCHOBHBIC MOHSTHUS M ONPEICICHUSI.
Metoast pemenuss CJIAY. Ilpsmbie meroasl pemenust CJIIAY. IlpaBuno Kpamepa. Meton
obparubix Marpuil. Merox ['aycca. MoaudunupoBannsiit Mmeton ['aycca. Meroa nporonku. Meton
KBaJipaTHOrO KopHA. Mtepanuonnsie metoasl peuienust CJIAY. Meron npocroit utepanuu. Meton
3eiinens. Beluucnenue omnpenenuTeneld BBHICOKMX MNOPSAJIKOB. BpruncieHue oOpaTHBIX MaTpHil.
[TpumeHeHre MeTo1a UTEpAIHiA A1l YTOYHEHUS DIIEMEHTOB 0OpAaTHON MaTpPHIIBL.

3. UucneHHoe penieHue HeMMHEHHBIX ypaBHeHui. [loctanoBka 3amaqun. Otaenenue kKopaed. Meron
MIOJIOBUHHOTO JeneHus. ['paduueckoe oTnaeneHue kopHed. MTepaloHHbIE METO/bl YTOUYHEHUS
KopHeil. Mertoa mpocroil utepanuu. Meroa HetotoHa (kacatenbHbiX). Meton cexkymux. Meton
neneHust oTpe3ka nomnonaMm. Meron xopa. OOmMI aJropuT™M UYHCIEHHBIX METOJOB pEIICHUs
HEJIMHEHHBIX YPAaBHEHUM.

4. Pemenue cucteM HEIMHEHHBIX ypaBHeHWH. [locraHoBka 3amaun. MeTon MpOCTOM HTEpAIIHiA.
VYcnoBus CXOOQUMOCTH METOJIa IPOCTOM WTEpaluy I HEJIMHEHMHBIX CHCTEM YPAaBHEHUN BTOPOIO
nopsiaka. O0mwmiA cirydaid mocTpoeHus urepupyromux Gyakmuii. Meton HeroToHa 1t cuctem aByx
ypaBHeHui. Meto HproToHa 117151 CHCTEM N-TO MOPSAIKA C N HEU3BECTHBIMH.

5. Anmpokcumariust pyakumid. [locranoBka 3agaun. UaTeprniomupoBanne GpyHkuii. TUTIOBBIE BUIBI
JOKabHOW  WHTepnoysaiuu. JluaeiHas wHTepnionsusa. Ksaapatnunas (mapabosmdeckas)
uHTepnoysinus. TumoBble BuAbl TI00aNbHON uWHTEepHousuud. MHTepnomismus ooOuiero BHIA.
HNutepnonsiumonnsii MHorowieH Jlarpawxka. ®@opmyna Jlarpanka 1 NpoW3BOJIBLHON CHCTEMBI
WHTEPHOJSIUMOHHBIX  y310B.  [loomnom  Jlarpamxka  Ha  cucreMe  PaBHOOTCTOSIIIMX
MHTEPIOJISILIMOHHBIX y3710B. MHTepnoyAuuoHHbI MHorowieH HproToHa. HMHTEpnoasumoHHBIM
MHoroujgeH HproToHa [isi cHCTEMBl PAaBHOOTCTOSIIMX Y3JI0B. MHTEpHOISIMOHHBIM MHOTOWIEH
HproToHa uisi cUCTEMBI NPOU3BOJIBHO PACHOJOXKEHHBIX Yy3/10B. JIOKaJbHAsT WHTEPHOJISALIHSL.
I'mo6anpHas unTepnonsuud. Crnaiinbl. CriakuBaHue pe3yiabTaToB HKCIEPUMEHTOB. Brruucienue
MHOTOYJICHOB.

6. Yucnennoe unHterpupoBanue. [locranoBka 3amauu. [loHsTHE YHMCIEHHOTO WHTETPHUPOBAHUS.
[Tonsitue TouHo¥ kBaapaTypHoil dopmynsl. llpocteiimine kBagpatypHbie Gopmynsl. Popmyna
npsAMoyroibHUKOB. ®opmyna Ttpaneunit. @dopmyna Cumncona. CocTaBHbIE KBaJpaTypHbIE
¢dopmynbl ¢ noctosHHbIM marom. CocraBHas (opmyna cpequux. Popmyna tpaneunit. Popmyna
Cumncona. Bei6op miara uHTErpupoBaHus sl paBHOMEpHOH ceTku. BpiOop 1m1ara nHTerpupoBaHus
[0 TEOPETUYECKUM OIIEHKAaM MOTpelIHocTe. BbIOop 11ara MHTErpUpOBaHUS MO SMIIMPHUYECKUM
cxemaM. /[IpoitHoi mepecuer. Cxema OuTkuHa. IIpaBuno Pynre. J[pyrue OLIEHKM NOTIPEHNIHOCTH.
CocraBHble KBajpaTypHble (OpMYIbl € TEepeMeHHbIM ImaroM. KBaapaTypHble (QOpMYIIbI

HauBbICIIEH anredpandeckoii Tounoctu (dpopmyna ['aycca).
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7. Yucnennoe muddepenuupoanne. [locraHoBka 3amayn. ANNPOKCHMAIUS IMPOU3BOIHBIX
MOCPEICTBOM JIOKAIBbHOM nHTepnonsauuu . [lorpemnocts uncnenHoro auddepeHunpoBanus .
AnnpoxcuManusi MPOU3BOAHBIX TOCPEACTBOM TJIOOAIBHOW HMHTEPHOISAIUH. ANIPOKCHMALIUS
nocpeacTBoM MHorowieHa Hpiorona. Bbluncnenue npou3BOAHBIX HAa OCHOBAaHMM MHOIOYIEHA
Jlarpamka. Meroa HeONMpeACHeHHBIX KOIPPUIMEHTOB. YIydIIeHHe annpoKCUMAlUU TIpU
YHCIEHHOM U epeHIIMPOBAaHUY.
8. OowixkHOBeHHBIE Muddepenunanpubie ypaBueHus (OJ[Y). INocranoBka 3amaun. 3amava Komm
st OIY. YUucnennsie MeTo bl penieHus 3agaun Ko, OnHOIIaroBbie METOIbl PEIICHUs 3aa4u
Komm. Meton Diinepa. Meron Diinepa c¢ mnepecuetom. Merton Diiepa ¢ mocheayromen
uTepauroHHoi oOpadoTkoil . Meron Pynre-Kyrra. MHoromaroBbie MeToAbl pelIeHHs 3agaydu
Komm. CewmeiictBo MeTto0B Anamca. MHOTOIIAroBele METOJbI, HCHOJB3YIOIINE HESIBHBIC
pa3HOCTHBIE cXeMbl. [IoBbIIIIEHNE TOYHOCTH PE3yIbTaTOB.

Tunossble 3a1aHuA I IK3aMeHA
1. Yucno X (0,84689), Bce mudpsl KOTOPOro BEPHBI B CTPOTOM CMBICIIE, OKPYIIUTE IO TpeX
3Havamux 1udp. s momydeHHoro umcna X1=X HaiauTe mnpenenbHYH aOCOJMIOTHYIO |

MPENIeTbHYI0 OTHOCHTEIBHYIO MOTPENrHOCTH. B 3amucu umcna X1 yKakHTe KOJUYECTBO BEPHBIX
udp (B y3KOM U HTUPOKOM CMBICTIE).

2. Jlana cuctema 4eThIpeX YPaBHEHHM C YEThIPbM S HEM3BECTHBIMU:

2.389-x,+0.273-x, +0.126-x, +0.418-x, =0.144

0329-x +2.796-x, +0.179-x, + 0,278 - x, =0.297

0186-x +0.275-x, +2.987-x, +0.316-x, =0.529

0197 -x, +0.219-x, +0.274 - x, + 3.127 - x, = 0.869.

[IpeoOpasyiiTe cucremy K BUAY, HEOOXOAMMOMY Uil NPUMEHEHHS METOJa IMPOCTOM UTepaluu.

BriOpaB B KauecTBe Ha4albHOro mpuOamKkeHus Xo = 0 , Haiigure Ko - HE0OXOAMMOE YHCIIO
WTEPATUBHBIX IIArOB JIJISl PEIICHHUS CUCTEMBbI METOAOM MPOCTOM uteparuu ¢ Tounoctsro 0,01.

CnenaB KO uTepaTUBHBIX IIaroB, HaiauTe MpuOIMKEHHOE pemeHne cucteMbl MITH. Onpenenure
YTOYHEHHYIO OIICHKY MOTPEIIHOCTH PEIICHUS.

3. Beruucautb OMpCACIINTECIIb 4-ro Tnopsaka:

2 1 2 3
-3 1 -1 4
2 4 1 13
-7 -9 0 16

4. BerurcanuTh 3HaYeHUE HHTErpaia MetogoMm Cumiicona, ucnoib3ys naker Mathcad 2000.

x**cos(x)+2=0
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5. HaiiTu KopeHb HEJIMHEHHOTO YpaBHEHHUS:
Ha uHTepBae [-3,-1] ucnons3ys maker Mathcad 2000.

6. Ecniu KOpeHb CyIeCTBYeT, BCET/a JIM MOKHO HAaWTH KOPEHb HETMHEWHOTO ypaBHEHUS METOJO0M
poCTOil uTepanuu?

7. Ecnu KopeHb CyliecTBYeT, BCErza JI MOKHO HalTH KOpEHb HEITMHEMHOIO ypaBHEHUS METOJ0OM
xopa?

8. Ecim kopeHb cymiecTByeT, BCEria JIi MOKHO HAWTH KOPSHb HEIMHEWHOTO YPaBHEHUS METOJIOM
Herorona?

9. Ecnu KOopeHb CymIecTBYeT, BCET/Ia JIM MOKHO HAWTH KOPEHb HEJIMHEWHOTO YPaBHEHUS METOJIOM
IUXOTOMHU?

10. Bceera it MOKHO HAWTH pPelIeHUE CHCTEMbI IMHCHHBIX YPaBHEHU?

11. Kakoifi MeToJ HWHTEpHOJSIMM TOYHEee: MHorowieH Jlarpamka WiIM  MHTEPHOJISALMOHHBIN
MHOTOWIeH HproTona?

12, 3agaua Komm- 370 3a7a9a ¢ HAYaIBHBIMU WIIA TPAHUYIHBIME YCIIOBUSIMU ?

13. Merton HaMMEHBIIMX KBaJApaToOB TO3BOJIIET HMHTEPIOJUPOBATH WM AallpOKCUMHUPOBAThH
SKCIIEPUMEHTAaJIbHbIE JaHHbIE?

14. Tlpopanxupyiite B MopsiaKe YObIBAaHUS TOYHOCTH METOJbI YHUCIEHHOTO HHTETPUPOBAHUS:
Tpanemui, npIMoyroJibHUKOB, CHMIICOHA.

15. Meton Pynare-Kyrra ucnonssyercs as. .. 7
16. Meton CumIiicoHa HCTIONB3YeTCS JIsl. .. 7
17. Yucna KoTeca ucnonb3yrorest ajs. .. ?

18. ®yukius y = f (X) 3agana TabnuyHO B y31ax

x: 0219 0811 1.341 2111 2.874
¥i—2,151-0.452 1.214 2.891 4.617

[TocTpouTh HHTEPIOJIAMOHHBIH MHOTOUWIEH Jlarparka. Beraucautsb La(X1+X2).

19. ®yukuus y = f (X) 3amaHa TabIUYHO B y3/1aX

x: 0,034 0394 0,754 1,114 1474 1,833 2,193 2,553 2913
y: 2,156 2988 3,377 3,708 3,802 3,900 4,067 4,129 4,171

BEIOpaB B KauecTBE alMPOKCUMHUPYIOMIEH QyHKIIUH
v=ax’ +bx+c

COCTaBUTH HOPMAJIbHYIO CUCTEMY ypaBHCHI/Iﬁ 1o MCTOAY HAUMCHBIINX KBA/[PaTOB
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