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1. Ileau ocBOeHHUS TUCUHUILIUHBI

K oCHOBHBIM meJsiM OCBOEHHS JUCHUIUIMHBI «YHUCICHHBIE METOIbBI»
CJEAYET OTHECTH:

- BOCIIUTAHUE Y CTYJIEHTOB O0IIIe MaTeMaTUUECKOUN KYJIbTYPbI;

- npuoOpeTeHne CTYJEeHTaMU IIMPOKOro Kpyra MaTeMaTU4YeCKUX 3HaHUM,
YMEHUU U HaBBIKOB;

- pa3BUTHE CIOCOOHOCTU CTYJCHTOB K HMHAYKTHBHOMY M JCAYKTHBHOMY
MBIIIJICHUIO HAPSIAY C PA3BUTUEM MATEMAaTUYECKOW UHTYULINH;

- YMEHHME CTYJCHTaMH pPa3BUBATh HABBIKM CAMOCTOSITEIIBHOTO HW3YYCHUS
y49eOHON W HAy4YHOW JIUTEpaTyphl, COACpIKAICH MaTeMaTHYECKHE CBEICHHS W
pe3ybTaThl,

- IOArOTOBKY CTYIEHTOB K JEATEIIbHOCTU B  COOTBETCTBUU C
KBTM(PUKAIIMOHHON XapaKTEPUCTUKON CIEIUaINCTa, B TOM Yucie GopMUpPOBaHUE
YMEHUU HCIIO0JIb30BaTh OCBOCHHbBIE MaTeMaTH4YECKUE METO/IbI B
podecCUOHANIbHOM IESITEIbHOCTH.

K ocHOBHBIM 3agayaM OCBOCHHS JUCHHUIUIMHBI «UUCIECHHBIE METOJIbI»
CJEAYET OTHECTH:

- OCBOEGHHUE CTYJEHTAaMH OCHOBHBIX IOHSTHH, METOIO0B, (HOPMHUPYIOLIUX
00IIyr0 MaTEMaTHYECKYIO0 TOATOTOBKY, HEOOXOAMMYIO ISl YCIICIITHOTO PEIICHUS
MPUKJIAJHBIX 33/1a4;

- (dopmupoBanme y cTygeHTa Tpebyemoro Habopa KOMIIETEHIIUH,
COOTBETCTBYIOIIIUX  €r0 CIEIUATPHOCTH W OOCCIEYMBAIOIMIUX  €TO0
KOHKYPEHTOCTIOCOOHOCTh Ha PBHIHKE TPY/a.

2. MecTto gucuuiuiadbl B cTpykrype OOII cnennanurera

Jucuuminaa  «YHCIGHHBIE  METOJBD»  OTHOCUTCS K  DJICKTHBHBIM
IUCHUIUIMHAM.  «YUHCJIEeHHBIE  METOJBD»  B3aUMOCBS3aHA  JIOTHYECKH U
COZIEPKATEIbHO-METOJUYECKA CO CICAYIOUIUMHU JUCHUIUIMHAMM M TMPAKTUKAMHU
OOIL:

- AnropuTMu3aIus U NporpaMMUPOBAHUE;
- JIuneitnas anreOpa;

- MaremaTu4eCcKM aHAJIN3;

- MeToa KOHEUYHBIX 2JICMEHTOB



3. IlepeyeHns MIAHNPYEMBbIX Pe3yJabTATOB 00y4eHHs 10 TUCUHUILIHHE,
COOTHECEHHbIE C IJIAHNPYEMbIMH Pe3yJbTATAMM OCBOCHHsI 00pa3oBaTeIbHOM

NPOrpamMMblI

B pe3ynbraTe 0cBOEHUS AUCUUIUIMHBI Y 00y4daromuxcst OpMUPYIOTCS CIEIYIOIINE
KOMIETEHIIMM U JOJKHBI OBITh JOCTUTHYTHI CIEAYIOLIUE PEe3yIbTaThl 0OydeHUs
Kak 9Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETCHIIUMA:

Kon B pe3yabTaTe ocBOeHH S IlepeyeHs NIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTEeHIIMH o0pa3oBaTeIbHOI 00y4YeHHs MO TUCIHUTLINHE
nporpamMmsbl o0y4aruuics

J0JI3KEH 00J1a1aTh

Crioco0eH roTOBUTH TEKCTOBBIE | 3HATH:

TIK-2 ¥ rpauIecKue JacTu ® OCHOBBl  YHCIIEHHBIX  METOJIOB  PEIICHUSA
SCKH3HOI'O ¥ TCXHHIECKOT'0 MaTeMaTHYECKUX 3a7a4d B 00JaCTH MPHUKIATHON
HpoeKTOB CUCTCMBI MEXaHUKHA
3JIEKTPOIPUBO/IA e

® [IPUMCHATDH MaTEeMaTUICCKUMN arrapar
HCIIOJIB30BaHHCM I[OCTI/I)KGHI/Iﬁ TCXHUKHU

npodecCHOHANBHON NesTEIbHOCTH
BJIA/I€Th:

® HAaBBIKAMHU PEIIEHUS 3a]a4 PHUKIAIHON
MEXaHUKH C TPUMEHEHHUEM YHCIIEHHBIX
METOJI0B

TEXHOJIOT Uit AJId peIICHUA CTAaHAAPTHBIX 3aaad

4. CTpyKTYypa ¥ coaep:KaHue TNUCHUILTHHbI

OO6m1as Tpy10€MKOCTh JUCIUIIIMHBI COCTaBjsieT 3 3aueTHbIe eauHuil, T.e. 108
aKaJIeMUIECKHX Jyaca (13 HUX 54 yaca — caMoCTOsATeNIbHAs paboTa CTy/ICHTOB).

Paznensl quctuuminabl «YuCIIeHHBIE METObI) U3YUYarOTCsl Ha BTOPOM Kypce
B TPETEM CEMECTpE.

IIpu stom Ha nekuuu otBoauTcs 18 wyacoB (1 uyac B Hemeno), Ha
npakTU4ecKkue 3aHaTtust otBoautcss 36 wyacoB (1 wac B Hedenwo), Ha

CaMOCTOSITENIbHYIO padoTy — 54 yaca.
CrpykTypa U coJiepKaHue NUCHUIUIMHBI «YUCIEHHBIE METOJIB) MO CPOKaM

U BUJaM paboTel oTpakeHsl B [Ipunoxenun 3.

Copaep:xanue pas3aesioB IMCHUININHBI

Tema 1. Boluucinenne ¢yHKUUNA, aOCOMIOTHBIE W OTHOCHUTEIBHBIC
IIOrPEIIHOCTA HMX BBIYMCICHUSA. DBbIUKWCIEHHUE OIPEIEICHHBIX HHTErPAJIOB.
KBaapartypubie (opMyIbl CpeTHUX MPSIMOYTOJIBHUKOB, Tpanenuii, CuMIICOHA.

Tema 2. UwucneHHoe pelICHUWE HENUHEHHBIX YypaBHEHUU. MeToabl
MOCJIEIOBATEILHOTO YTOUHEHUSI 3HAUCHUsI KOpHs (uTepanuii, HploToHa) 1 enenust



oTpe3ka romnonam. OneHKa NorpeHOCTH PENICHUS.

Tema 3. Pemenue cucreM JTMHEHHBIX alreOpandeckux ypaBHeHUUA. Meron
["aycca. UtepanmoHHbIE METOABI PELLICHHUS.

Tema 4. HutepnionupoBanue TaOIWYHO 3aJaHHBIX (GyHKUUNA. JIMHelHas
uHTepnossiuua. UarepnonsiuunonHeii nonunom Jlarpanxka. KyOudeckue crijiaitHb.

Tema 5. Anmpokcumanus TaOJIMYHO 3aJaHHBIX (DYHKIIUH METOI0M
HaWMEHBIIUX KBaJpPaTOB.

Tema 6. Pemenue 3anaun Komm mist 0ObIKHOBEHHBIX MU depeHIHaTbHBIX
ypaBHEHMI mepBoro mnopsaka. Meron Oiinepa, MOAUGUIMPOBAHHBIN METON
Oiinepa, meron Pynre-Kyrra. Pemenme 3amaum Komm 11 0OBIKHOBEHHBIX
nuddepeHInanbHbBIX YPAaBHEHUN BBICIIMX TMOPSJAKOB W HOPMaJIbHBIX CHCTEM
0OBIKHOBEHHBIX U PepeHIInaTbHBIX ypaBHEHUH.

5. OOpa3oBarejibHbICe  TEXHOJIOTMH, NPHUMEHAeMble TPH OCBOCHHMH
AUCHUTITHHBI

Meronuka mnpenojaBaHUs JUCHUIUIMHBI  «YUCIEHHBIE METOABD» U
peanu3anus KOMIETEHTHOCTHOTO TTOAX0a B U3JI0KEHUH U BOCIIPUATHHN MaTepuania
MPEeayCMaTPUBAIOT HCIOJIb30BAHUE CIEAYIONMIMX AKTHUBHBIX W HWHTEPAKTUBHBIX
dbopM mMpoBeNeHUS TPYNIOBBIX, WHIUBUIYAIbHBIX, ayJIUTOPHBIX 3aHATHH B
COYETAaHUH C BHEAYIUTOPHOW paboTOW ¢ Ledbl0 (OPMHUPOBAHHUS M PA3BUTHA
po¢eCCUOHATIBHBIX HABBIKOB, O0YYaIOIIUXCS:

— 3alIUTa U UHIUBUAYyaIbHOE OOCYX JAEHHUE BBIIIOIHIEMBIX 3TAllOB PACYETHO-
rpaduyeckux pador;

UTOTOBbI KOHTPOJIb COCTOMT B 3K3aMEHE IO YHCIECHHBIM METOJaM C YYETOM
PE3yAbTATOB BBIMOJIHEHUSI CAMOCTOSITENIBHBIX padoT.

VYienbHBI BeC 3aHATUN, MPOBOAUMBIX B HHTEPAKTUBHBIX (QopMax,
omnpejeNieH TJIaBHOM 1esibl0  00pa3oBaTeIbHOM MpPOrpamMMmbl, OCOOEHHOCTBIO
KOHTHUHTEHTa O0YYAIOIINXCS ¥ COJIEP KaHUEM JUCIUIUIMHBI « YUCTIEHHBIE METOIBI)
U B IIEJIOM MO JUCHUIUIMHE cocTaBisieT 50% ayauTOpHBIX 3aHATHA. 3aHATHS
JICKIIMOHHOTO THIIA COCTABIAIOT 25 % OT 00bemMa ayIMTOPHBIX 3aHSATUH.

6. OueHouHble cCpeacTBa sl TeKYLIero KOHTPOJS YCIeBaeMOCTH,
NMPOMEKYTOYHO! ATTECTAMU MO MTOraM OCBOEHMS JTMCHUILIMHBI U y4eOHO-
MeToanYecKoe obecneyeHue caMoCTOsITe/IbHOI paboThI CTY1€HTOB

B mpomecce oOyueHHss Ha TpEeTbeM Kypce€ HCIOIB3YIOTCS CIEIYIOIINe
OIICHOYHBIE (POPMBI CAMOCTOSTEIHLHON pabOTHl CTYICHTOB, OICHOYHBIE CpPEICTBA
TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTALII:

B ueTBepTOM cemMecTpe
- ABe pacueTHO-rpaguyeckue padoTbl

PacuerHo-rpajduueckas padora Nel

Kparkoe conepxanue paboThI:
YuclieHHOE pellleHUe TUTIOBBIX OaKaJlaBpHBIX 3a/1a4: BHIYUCICHUE OMPEICIICHHbBIX
WHTETPAJIOB, PEIICHHE HEIMHEWHBIX YpPAaBHEHUM, PEIICHHE CHUCTEM JIMHEWHBIX



anreOpanyecKux ypaBHEHH, pelieHre 3a/lad MHTEPHOJSIUU U almpOKCUMAaIINT
byHKIUH.
PacuerHo-rpaguueckasi pabora Ne2

Kparkoe conepxanue paOoTHI:
YuclieHHOE MHTErpUpOBaHUE OOBIKHOBEHHBIX AU((epeHInanbHbIX ypaBHEHUN
MIEPBOTO MOPSAIKA U CHCTEM OOBIKHOBEHHBIX U (D (PepeHIInaIbHbIX ypaBHEHUH.

OneHouHbIE CpPEACTBA TEKYILIETO KOHTPOJIA YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHl W 3alaHusi B QopMme OJIAHKOBOTO TECTHPOBAHUS MJIs
KOHTPOJISI OCBOCHUS 00YYAIOIIUMUCS Pa3AesioB IUCUUIUIMHEI, puem PI'P.

OOpasupl TecToBBIX 3anaHui, 3amgaHuii PI'P, KOHTpONBHBIX BONPOCOB U
3aJlaHul 1711 IPOBEAEHUS TEKYILEro KOHTPOJIs, OMIIETOB K 3K3aMEHY MPUBEJICHBI B
[Ipunoxenun 2.

6.1. ®oHx OLEHOYHBIX CPEACTB JIs1 MPOBEJACHUsSI MPOMEKYTOYHOM
arrecTaluM O0y4YaloIMXCcs MO AucHUIUIMHE «UHCIeHHble MeTOAbD)

6.1.1. [lepedeHnb KOMIETEHIIUN C YKa3aHUEM ITAMOB UX (POPMUPOBAHUS B
IIPOLIECCE OCBOEHMS 00pa30BaTEIbHON IPOrPAMMBI.
B pe3ynbTate 0CBOCHUS AUCIUILIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETCHIIUN

Kon B pe3ysabTaTe ocBoeHUs1 00pa30BaTe/IbHOI MPOrpaMMbl 00ydalomuiics
Komnerenuun JOJIZKeH 00J1a1aTh
IK-2 CriocoOeH TOTOBUTH TEKCTOBBIE U TPapUUECKUE YaCTH ICKU3HOTO U
TEXHUUYECKOTO MPOEKTOB CUCTEMBI 3JIEKTPOIIPUBOIA

B mpouiecce ocBoenus 06pazoBaTeNbHON IPOrPaMMBbI TAaHHBIE KOMIETCHIIHH,
B TOM YHCJE€ HX OTJEIbHBIE KOMIOHEHTHI, (DOPMHUPYIOTCS TOSTAHO B XOJE
OCBOEHHUSI OOYYAIOIIMMHUCA TUCLUIUIMH (MOIyJiei), MPAaKTUK B COOTBETCTBUH C
y4eOHBIM TUTAHOM U KaJIeHJapHbIM rpaukoM y4eOHOTro mpolecca.

6.1.2. Onucanue nokasarteJsieil 1 KpUTEpHeB OLCHUBAHUSA KOMIIETCHIIM,
(popMupyeMBbIX 110 HTOraM OCBOCHHUS TMCIHHUIIJINHBI, ONIUCAHUE
HIKAJI OLCHUBAHUS

IlokazarememM OIEHMBAaHUS KOMIIETEHIMM HAa PAa3JIMYHBIX OJTalax HX
dbopMupoBaHUA  SABISETCS  JOCTIDKEHHE  OOYYaIOIUMUCS  TUIAHUPYEMBIX
pE3yNIbTaTOB O0YUYEHUS MO AUCIHILINHE.

[IK-2 Cmoco6eH roToBUTh TEKCTOBBIE U rpa(UuecKre 4aCTH ICKU3HOTO M TEXHMYECKOTO MPOSKTOB CUCTEMBI
JJIEKTPONPHUBOJIA

Kpurepun onennBanus

IToxa3artean
2 3 4 5




3HATh: OO6yuatomuiics OOyuaromuiics OOyuaromuiics OO6yuaromuiic
aKTyaJIbHbIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET s
po0IeMBI MIOJTHOE OTCYTCTBHE | HEMOJIHOE JTOCTaTOYHO JIEMOHCTPUPYE
COBPEMEHHOT0 | MJIM HEIOCTaTOYHOE | COOTBETCTBUE rIyOOKue 3HAHUS | T MOJHOE
HAY4HOTO U | COOTBETCTBUE 3HAHHUN KOHTPOJIMPYEMBIX | COOTBETCTBHE
TEXHUYECKOTO 3HaHUH nporpamme: pasaernoB 3HaHUH
pa3BUTHH, KOHTPOJIUPYEMBIX JOIYCKAIOTCS TVCIUTIUTHHBL, nporpamme
dunocodckue pasnenon OLINOKH, OTBEYaeT Ha BCE | AUCLMUILIMHBI,
po0IeMBI MaTeMaTHKH: TPOSIBIISICTCS BOMIPOCHI, B TOM | JIOTUYHO U
CaMOpa3BUTHA U | HE CHOCOOEH | HEJJOCTaTOYHOE, qucIe apryMEHTHUPOB
caMmopeayiu3any | apryMEHTUPOBAaHHO | IIOBEPXHOCTHOE JOTIOJTHUTENIbHBIC. | aHHO OTBEYAeT
M 4YeIOBEKa B | M MOCJIEIOBATENBHO | 3HAaHUE TEOPHH, B 1o xe Bpemsi | HaBce
obnactu u3jarath Matepual, | CyTH MeTonoB. [lns | mpu OTBETE | BOIIPOCHI, B
MaTeMaTUKA W | HEIIPAaBUIILHO HOJTy4YCHUS JOITyCKaeT TOM YHCJIC
TEXHHUYESCKUX OTBEYaeT Ha | IPaBHIIBLHOTO HECYILIECTBEHHBIE | JIOTIOJHHUTEILH
HayK JIOTIOJTHUTEITbHBIE oTBeTa TPeOYIOTCS | TOTPELIHOCTH WK | BIE,
BOIIPOCHI WIN | YyTOYHSIOIINE naeT MOKa3bIBaET
3aTpyIHACTCS C | BOMIPOCHL. HEJIOCTaTOYHO BBICOKUI
OTBETOM TIOJTHBIE OTBETHI YPOBEHb
TEOpETH-
YECKOHN
HO/ATOTOBKH
yMeTh: OO0yuarommuiics OOyJaromuiics OOyuaromuiics OO0yuaromuiic
a0CTpaKTHO IIOKa3bIBAET JIEMOHCTPUPYET JIEMOHCTPUPYET s
MBICITUTB, HEJIOCTaTOYHOE HETIOJIHOE JaCTHYHOE JIEMOHCTPUPYE
00001IaTh, yYMEHHE IPUMEHATh | COOTBETCTBHUE COOTBETCTBHUE T YMCHHE
CHCTEMATH3UPO | TEOPHIO K PEIICHUIO | CIIETYIOIINX (1% {01170 PUMEHSITh
BaTh U | IIpeasIaraeMbpIxX YMEHUIi: pelieHue | yMEHHN: TEOPHIO K
AHAIM3UPOBATh | 337134, JIOMYCKAeT 3aja4, yMEHHE MIPUMEHSATH PCLICHUIO
MOJTY4CHHYIO rpyOble OIINOKH MI0JTE30BATHCS TEOPETUYECKHE npeIaraeMbIx
uHpopMaIHo IIPY PELICHNY 33]1a9 | Pa3InYHBIMU METOMBI K 3ajady,
WK BOOOIIIE MaTeMaTHYECKUMH | PEHICHUIO 33Ja4d. | IPaBHIBHO U

pelieHus 3a1a4y
OTCYTCTBYIOT,
HENPaBUIbHO
OTBEUaeT Ha
JIOTIOJIHUTEIIbHbIE
BOTPOCHI,
CBSI3aHHBIE C
M3y4YaBIIUMUCS B
Kypce
MaTeMaTU4eCKUMU
METOJaMH U
MOJIEJISIMU HIIN
3aTpyIHSAETCS C
OTBETOM.

Meronamu. B
pelIeHuy 3a1a4
MOTYT
COZIePXKATHCSA
rpyObie OmmoOKH,
HPOSIBIISACTCS
HEJIOCTaTOYHOE
yYMEHHE IPUMEHSATh
TEOPHIO K
PELICHUIO
npeiaraeMbIx
3a/1a4.

VMeHus 0CBOCHEI,

HO JIOITyCKAKTCS
HE3HAYUTEIILHBIC
OIIINOKH,
HETOYHOCTH,

3aTPYAHCHUA IIPpU

pelieHuu 3aad,

HC BJIMAIOIIHNEC HA

00U X011
pelLICHHS

MIOJIHO CTPOUTD
peneHus
MaTeMaTHYECK
HX 3a7ad4.
CB000/1HO
ornepupyer
IpUOOPETEHHBI
MU YMEHUSIMHU,
MPUMEHSIET UX
B CUTYyaIUAX
MTOBBIIIICHHON
CJIO’KHOCTH.




BJIA/I€Th: OOyuarouuiics He OOyuaromuiics OOyuaromuiics OO6yuaromuiic
HaBBIKAMHU Ha BJIaJI€eT WIN B BJaJEET YAaCTHYHO BIIAACET | 5 B IOJHOM
OCHOBE COBEPIICHHO MaTeMaTHUYeCKUMH | HaBBIKaMH Ha o0beme
OCBOCHUS HEJI0OCTaTOYHOMN METOJIaMHU B OCHOBE OCBOCHHMS | BIIQJICET
OCHOBHBIX CTETICHU BIIA/ICET HETIOJTHOM 00beMe, | OCHOBHBIX HaBBIKAMU Ha
TIOJIOKCHHI, HaBBIKAMU Ha JOIYCKAIOTCS TIOJIO’KEHUH, OCHOBE
3aKOHOB OCHOBE OCBOCHHS 3HAYUTEIbHBIC 3aKOHOB OCBOCHUS
YHCIICHHBIX OCHOBHBIX oLMOKH, YHCIICHHBIX OCHOBHBIX
METO/IOB TIOJIO>KEHHI, TPOSIBIISICTCS METO/IOB TIOJIOXKEHHI,
AQHAJIM3UPOBATh | 3aKOHOB YUCJIEHHBIX | HEJOCTATOYHOCTh aHAJIM3UPOBAThH 3aKOHOB
pe3yabTaThl U METOJIOB BJIAJICHUS pe3yIbTaTh U YHCIEHHBIX
JIeNIaTh BHIBOJIBI | QHAIM3UPOBATh HaBbIKAMU Ha JeaTh BBIBOJBI, | METOJIOB
pe3yabTaThl U OCHOBE OCBOCHHSI | HABBIKM OCBOCHBI, | aHAJIM3UPOBAT
JIeTIaTh BBIBOJIBI OCHOBHBIX HO JIOITYCKAIOTCSL | b PE3YJIbTAThI
TIOJIOKEHUH, HE3HAYUTENbHBIE | M JIeNaTh
3aKOHOB OLINOKH, BBIBOJIBI,
YUCIIEHHBIX HETOYHOCTH, cBOOOIHO
METO/I0B 3aTPyJHEHUS IPH | IPUMEHSIET
aHAJIM3UPOBATH AHAJTUTUYECKIX NOJTy4eHHBIC
pE3yJIbTaThl U orepanusix, HaBBIKH B
JeTIaTh BBIBO/IBI. MEPEeHOCe YMEHUH | CUTYaIHsIX
Ha HOBEIE, HOBBIIICHHON
HECTaH/IapTHHIC CJIO’KHOCTH.
CHUTYAaIIWH.

[Mxana OICHHBAHUA PC3YyJIbTATOB HpOMG)KYTO‘lHOﬁ arrecrailuy "N €€

OIMMCaHUC:

®opMa NIPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.

[TpomexyTouHas arTecTamus 00yJaronmxcs B popme 3K3aMeHa IPOBOAUTCS

M0 pe3ysbTaTaM BBHITIOJHEHHUS BCEX BHJOB yueOHOW pabOThI, MPEryCMOTPEHHBIX
y4eOHBIM IIAHOM TIO JTAHHOW MUCUMUIUIMHE, MPU 3TOM YUYHUTHIBAIOTCS PE3YJbTAThI
TEKYLIETO0 KOHTPOJS YCIIEBAEMOCTH B TeueHHE cemecrpa. OLEeHKa CTelneHH
JOCTHKEHUS] OOYyYarolUMMUCS IUIAHUPYEMBIX  pe3yJIbTaTOB  OOydYeHHUs 110
JUCLMIUIMHE IIPOBOJUTCS IMPENOAaBaTEIeM, BEAYIIUM 3aHATHA 110 JUCLUIUIAHE
METOJOM DJKCHEPTHOW oOueHKHU. [Io uroraM npoMeKyTO4HOM aTrTecTalyuu II0

JUCHUIIIINHE BBICTABIIACTCSA OLICHKa «OTJIIMYHO», «XOopomo»,
«KYOOBJICTBOPUTCIIbHO» UJIN «HCYAOBJICTBOPHUTCIILHO.
IIxana oneHNBaHUSA Onucanue

BeimonHeHsl Bce BHIBI y4eOHOW padOThI, MPEIyCMOTPEHHBIC
yaeOHbIM TUIaHOM. CTYACHT JEMOHCTPUPYET COOTBETCTBHUE
3HaHUH, YMEHHMI, HAaBBIKOB IOKAa3aTeJsIM, IPUBEACHHBIM B

OT1inuHO TabIUIax, OMEPUPYET NMPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKAMH, IPUMEHSIET MX B CUTyallUsAX IIOBBILIEHHOU
cioxHoctd.  I[lpy  sTomM  Moryr  ObITh  JONYIIEHBI

HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTpYAHCHUA IIpU




IIEPCHOCEC 3HAHWUH U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3a1a4H.

BemmonHensr Bce BUABI y4eOHOUW pabOThI, MPEIyCMOTPEHHBIC
yueOHbpIM 11aHoM. CTYyAEHT JEMOHCTPHPYET COOTBETCTBHE
3HaHUI, yMEHHI, HaBBIKOB II0Ka3aTelsiM, IPHUBEICHHBIM B
Xopouo TabIUIax, OMEPUPYeT NMPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBblkaMH. B TO ke BpemMs TI@pu OTBETE JIOIyCKaeT
HECYIIECTBEHHBIE ITOIPEIIHOCTH, 3a7jaul pelIaeT ¢ HeJJ0oueTaMu,
HE BJIMAIONIMMHU Ha OOLIMM X0/ peleHHs.

BeinmonHensl Bce Buabl y4eOHOHM paboOThl, MPEeLyCMOTPEHHBIE
yueOHbpIM 11aHoOM. CTYAEHT JEMOHCTPHPYET COOTBETCTBHE
3HAHWW, YMEHUH, HABBIKOB IIOKAa3aTelsIM, IPUBEACHHBIM B
TabIUIax, OMEPUPYET NMPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HerimyOOKue 3HAaHUs, IPU OTBETE HE
JOMyCKaeT TpyObIX OIMMOOK WM HPOTHBOPEYHA, OIHAKO B
(GbopMyIMpPOBaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXIY
AQHAIM30M, apryMEHTalMeld W BBIBOJAMM, B PEIICHUM 33]a4
MOTYT cojepxatbcsi TIpyOble omuOku. Jnst mnomydyeHus
MPAaBUIILHOTO OTBETA TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

YnoBneTB OPHUTCIILHO

He Boimonmnen oauH win Oonee BHUIOB YyueOHOW paboTHI,
MPEeIyCMOTPEHHBIX Y4eOHBIM M1aHOM. CTyIEHT JEMOHCTPUPYET
HEMOJIHOE  COOTBETCTBME  3HAHUW,  YMEHUM,  HABBIKOB
MoKaszarejsiM, TPUBEACHHBIM B  TaONHIAX, JOMYCKAKTCS
3HAYUTEIIbHBIC OIIWOKH, MPOSBIIACTCS OTCYTCTBHE 3HAHHM,
YMEHUH, HaBBIKOB IO PsAY MOKa3areiel, CTYJCHT HCIBITHIBACT
3HAYUTEIILHBIC 3aTPyJHEHUS TPU ONECPUPOBAHUU 3HAHHSIMH H
YMEHUSIMH.

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO

@oH/IbI OLIEHOYHBIX CPECTB MPeICTABIEHbI B IPUWIOKEHUH 2 K padoyeid
nporpamme.

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE 00ecneYeHne JUCIMILTHHbI
a) OCHOBHAsfl JIMTEepaTypa:

1. UucneHHble METOJIBI | YYEOHUK U TIPaKTUKYM iig By30B / Y. I'. [Tupymos
[u np.] ; mon penakumeit Y. I'. IlupymoBa. — 5-e uza., mepepab. u aom. —
Mockga : U3narensctBo FOpaiit, 2021. — 421 c. — (Bricuiee o0pa3zoBaHue).
— ISBN 978-5-534-03141-6.

URL: https://urait.ru/bcode/468650

0) IOMOJTHUTEJIbHAS JJUTEPATypa:

1. 3ammsusak, B. E. Uucnenneie Metoapl. OCHOBBI HAyYHBIX BBIYHUCIICHHH :
y4eOHUK U NpakTUKyM 1 By30B / B. E. 3anusnsak. — 2-e u3zn., nepepad. u o1


https://urait.ru/bcode/468650

— Mockaa : UznarensctBo FOpaiit, 2020. — 356 ¢. — (Briciiee o6pa3oBaHue).
— ISBN 978-5-534-02714-3
URL: https://urait.ru/bcode/449891

B) MPOrpaMMHOeE odecriedeHne H HHTEPHET-Pecypchl:
Omnepanmonnas cucrema Windows 7 (Wi HIKeE)
Oducusie npunoxenus: Microsoft Office 2013 (unu Huxe)

r) 3JIeKTPOHHbIEe 00pa3oBaTe/ibHbIE pecypchl
DNeKTpOHHBIN Kypc «HuCIeHHbIe METOIbI»

https://online.mospolytech.ru/course/view.php?1d=1325

8. MaTtepuajibHO-TeXHHYECKOe 00ecneYeHue JUCHMILTUHBI

MatepuanbHO — TeXHUUYECKasi 0a3a yHUBEpPCUTETa 00ECIIEeYMBACT POBEACHHUE BCEX
BUJOB 3aHATUH, TPEAYCMOTPEHHBIX YYE€OHBIM IUIAHOM U COOTBETCTBYET
JEUCTBYIOLIMM CaHUTAPHBIM U IPOTUBOIMOXKAPHBIM MTPABUIIAM U HOPMaM.

Jlnis mpoBeieHus y9eOHBIX 3aHATHI NCTIOTIB3YIOTCA:

- JJeKUHMOHHBIE ayAUTOPUHU U ayJAUTOPUH JIJISl MPOBEICHUS MPAKTUYECKUX 3aHATUM,
OCHAII[EHHBIE CTOJIAMM YYEOHBIMH CO CKaMbsIMU (CTOJIAMHM M CTYJIBMH) U
ay IUTOPHOM JOCKOM;

- 1751 paboTHI CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM O00ECIIEYeHUEM BO BpeMs
VUHTEPAKTUBHBIX IPAKTHUYECKUX 3aHATHA HMMEKTCS KOMIIBIOTEPHBIE KJIACCHI
YHUBEPCUTETA, OCHAILCHHBIEC EPCOHAIBHBIMA KOMIIBIOTEPAMH C YCTAHOBJICHHBIM
IPOrpaMMHBIM 00€CTIEYEHHEM

9. MeToanyecKue peKOMEHIAUMH VISl CAMOCTOATEJIbHOI pa0oThI CTYIEHTOB

B  Hacrosiiee  BpeMsi ~ YHMCIEHHBIE  METOJbl  SIBIIIIOTCS  CaMbIM
pacnpocTpaHeHHBIM U 3(P(GEKTUBHBIM CPEICTBOM PEIICHUS Pa3IMYHBIX HAYYHO —
TEXHUYECKUX MPOOIIEM.

B nanHOM pazzene Kypca pacCMaTpUBAOTCS OCHOBHBIE YMCIEHHBIE METO/IbI
pElIeHUs] TUIOBBIX MPUKIAAHBIX 3amad. K HHM OTHOCATCSA: BBIYUCIICHUE
ONPEIEICHHBIX UHTErPAJIOB, PELICHUE HEJIMHEWHBIX YPAaBHEHUM, PEIICHUE CHCTEM
JUHEWHBIX anreOpandeckux YypaBHEHUM, pelIeHHe 3a7ady HUHTEepPIOJSALUUA U
anmpoKCUMalUu TaOJIMYHO 3aJaHHbIX (YHKUIUH, pelIeHne OOBIKHOBEHHBIX
mu(pepeHInaNbHBIX YPaBHEHUI MEPBOrO U BBICIIUX MOPSAKOB U cucTeM. [ ux
pelIeHus] MPUMEHSIIOTCS PA3JIMYHbIE CTAHJIAPTHBIE MPOrpPAMMBI, KOTOpBIE IS
CTYJICHTA SBIIAIOTCS] CBOCOOPA3HBIM «YEPHBIM SIIUKOMY, TaK KakK JJisi oOpalieHus K
CTaHAAPTHOM MporpaMMme AOCTaTOYHO JIMIIb BBECTH HCXOJHbBIE IaHHBIE, a Kak
IIOJIy4aeTCsl pe3yibTaT, OcTaeTcs HesACHBIM. [loaToMy B Kypce Hango oOpaTWTh
ocob0e BHHMAaHHME Ha TOHUMAHHE CYIIHOCTH MPUMEHSIEMBIX METOJO0B U


https://urait.ru/bcode/449891
https://online.mospolytech.ru/course/view.php?id=1325

QITOPUTMOB, TaK KaK 3a4acTyl0 HWHTEPOpPETAlHs Pe3yJIbTATOB PACUETOB
HETpUBHUAIbHA U TPEeOYeT 3HAHUSI 0OCOOEHHOCTEH MPUMEHSIEMBIX METOJIOB.

HeoOxogumo, mpexxme Bcero, oOpaTUTh BHUMAaHHWE Ha  TIOHSTHS
MOTPEIIHOCTY U KOPPEKTHOCTH BbIYMCIeHUM. [Ipyn yuciaeHHOM penieHuu 3aaad
CyliecTByeT 4  HMCTOYHMKA IIOTPEIIHOCTEN  BBIYMCIEHUM:  IOIPEIIHOCTH
MaTeMaTH4eCcKo H (U3NUYECKONM MOJENM, HCXOJHBIX [IaHHBIX, MOTPEIIHOCTH
MeTo/1a U omKOKU oKpyrieHus. [lepBrie 1Ba MCTOYHMKA MOTPEITHOCTENH PUBOJIAT
K TaK Ha3bIBAEMOMN HEYCTpaHHMOW morpeimHocTy. [lorpemHocTs MeToga 0OBIYHO
BBHIOMPAIOT Tak, 4TOObl OHa OblJa HE OoJiee YeM Ha TMOPSJAOK MEHbIIE
HEYCTPAaHUMOW MOTPEIIHOCTH. [lorpemHOCTh OKPYIJI€HUI BO3ZHUKAET IOTOMY, YTO
BBIYHCIICHUS IPOU3BOJISTCS C KOHEYHBIM YUCIIOM 3HAYAIIUX HUGDP.

[Ipy 4YKCIEHHOM pELICHWH 33/la4d Ba)XHO YCTAaHOBUTH, CYIIECTBYET JIH
pelleHne, eAMHCTBEHHO JIM OHO U KaK OHO 3aBUCUT OT MCXOJIHBIX JaHHBIX. Ecim
3a/laya TOCTaBJI€HA KOPPEKTHO, TO OHA pa3permma Mpu JHObIX JOMYCTUMBIX
BXOJHBIX JIAaHHBIX U PEUICHUE HEMPEPHIBHO 3aBUCUT OT UCXOJIHBIX JAHHBIX, TO €CTh
MAJIOMY UX U3MEHEHHIO COOTBETCTBYET MAJIO€ N3MEHEHUE PEIICHUS.

JI1st Kaxa0M U3 EePEYUCIICHHBIX BBIIIE TUIIOBBIX 3a7a4 B Kypce U3J1araroTcs
pa3IMYHbIC YUCJICHHBIE METOAbl U aIrOpUTMbL. Tak, MpU pElIeHUU HETUHEHHBIX
YPAaBHEHHUM MOCJE OTACJIECHUS NPOMEKYTKA, HA KOTOPOM PACIHOJIOKEH KOPEHBb
YPaBHEHHUSI, BO3MOXKHO MPUMEHEHUE UTEPALMOHHBIX METOJIOB MOCIIEI0BATEIBHOTO
YTOUYHEHHS HA4yaJbHOTO MPUOIMKEHHOTO 3HAYeHUsI KOpHSA (METOJ MPOCTHIX
utepanuii, Mmeroa HploTOHa M Jp.) ¥ METOAOB CY>KEHHS BBIJICJICHHOTO OTpe3Ka
(MeTo[ AesieHus OTpe3Ka MoIoJiaM, METO XOP/I).

AHaNOruYHO, MPU PEUICHUU CUCTEM JIMHEWHBIX aareOpandyecKux ypaBHEHUN
JaXe MPU MPUMEHEHUU TOYHBIX UYUCICHHBIX METO/OB (MO3BOJISIONIMX MOTYYUTh
pelIieHre ¢ MOMOIIbI0 KOHEYHOTO YKclia apupMETHYECKUX OIepaluii), Hanpumep,
Metona ['aycca, BeIMUYMHA MOTPEIIHOCTH PEUICHUS 3aBUCHT OT KakK OT JJIMHBI
pa3psAIHOM CETKH, MCIOJIb3yEMOW B IPOLECCE BBIYMCICHHM, TaK U OT
00YCIIOBIICHHOCTH MaTPHIIBI CUCTEMBI (TO €CTh OT CTETICHH €€ YyBCTBUTEIILHOCTH K
HaKOIICHUIO OIMMOOK OKpYIJIEHWS B Tpollecce MpeoOpa3oBaHMWA Ha dTarie
MPUBEICHUSI CUCTEMBI K TPEYTrOJbHOMY BHUAY). MTepalimoHHbIE METOJIbI PELICHUS
CUCTEM JIMHEWHBIX  anreOpandyecKux  ypaBHEHHH  OOJagar0T  BBICOKOU
3G ()EKTUBHOCTBIO, HO HX TMPUMEHEHHE CBS3aHO C pPSAIOM OrPAHUYCHHH,
HaJlaraéMbIX Ha CBOMCTBA MaTPUIbl CUCTEMBI.

YucneHHble MeTOABl perieHus: TudpepeHInalbHbIX YPaBHEHUHN SBIISIOTCS
HanOoJiee MOIIHBIMA U YHUBEPCAIbHBIMA METOJAMH, MO3BOJISIONIMMH MOJTYYUTh
pelieHusi, Korja TPpaJullUOHHbIE KIACCHUECKUE AaHAIMTUYECKUE U TTPUOIMIKEHHBIC
METOAbl HempuMeHUMBbI. Cpeau HHX OJHUM W3 BAXHEWIIUX SBISIETCA METO]
KOHEUYHBIX pa3HocTel. OH OCHOBBIBACTCS HAa 3aMEHE HEMPEPHIBHOW 00JacTh
OTIPE/ICIICHUS PEIIECHUS JUCKPETHBIM MHOXECTBOM TOUYEK, HA3bIBAEMOM CETKOM; Ha
3aMEHE HEMNPEpPhIBHBIX (YHKIUNA JUCKPETHBIMU; Ha 3aMEHE IPOU3BOJHBIX B
ypaBHEHUU KOHECYHBIMH Pa3HOCTAMH. B pesynbrare BmecTo nuddepeHmaibHOro
YPABHEHHUSI MOJYYAETCSI KOHEYHO-PA3HOCTHOE YpAaBHEHUE, ONPEACIECHHOE B y3Jax
Pa3HOCTHOM CETKHU. PelieHue ero CBOAUTCS K OTBHICKAHWIO 3HAYCHUN CETOYHOU
(GyHKIHUU B y3J1aX CETKH.



CTyAeHT B MPOIIECCE OCBOCHUS Kypca JIOJDKEH OCMBICIUTD, UTO M3
MHOXKECTBa aJITOPUTMOB HaJ0 BBIOMpATh TE, UCIIOJIB30BAHUE KOTOPHIX B
YCIIOBHSIX KOHKPETHOM 3a/1a4 ITO3BOJIUT MOJIYYUTh HAJACKHBINA PE3yJIbTAT
¢ TpeOyeMOil TOYHOCTEIO.

10. Meroauyeckue peKOMEeHAALMHU ISl PenoaaBaTes

[Ipexxne Bcero, ciaeayeT oOpaTuTh BHUMaHUE CTYICHTOB HA TO, YTO
MPAKTUIECKHA BECh U3YIaeMbId MU MaTeprajl SBISICTCS Il HUX HOBBIM,
HE M3yYaBIIMMCS B IMpoTrpaMMe cpemHel mkoibl. OMHako OH He TpeOyeT
KaKoW-mu0o crenuanbHOM (JOMOJHUTENLHON) MOATOTOBKA M BIIOJHE
MOKET OBITh YCIICIIHO U3YY€H, €CJIU CTYACHTHI OyIyT MOCEIIaTh 3aHsATHs,
CBOEBPEMEHHO BBINOJHATH JOMAIIHUE 3a/laHusl W TIOJB30BaThCs (IIPU
HEOOXOJMMOCTH) CHUCTEMON TIJIAHOBBIX KOHCYJIbTAllMM B TEYCHHE
KKJIO0ro ceMmectpa. Bormienime B Kypc YHCICHHBIX METOJOB pPa3ieiibl
SBJIAIOTCSL KJIACCMUYECKUMH, B TO JK€ BpeMs OHHM IPAKTUUYECKU
OPHUCHTHPOBAHBI, TaK KaK HWMEIOT IIMHPOKOE paCIpPOCTPAHCHUE IS
peleHus: Pa3HOTO POJIa 3a/1a4 BHYTPH CaMOW MaTEeMaTHUKH U TPUKIIATHBIX
3amad. X oOCBOoeHHE TIOMOXKET CTyJeHTaM JIOTUYECKH BEPHO,
apTyMEHTUPOBAHO M SICHO CTPOUTh YCTHYIO M THCHbMEHHYIO pPEYb,
YCHENTHO MMPUMEHSATh HaKOIUICHHBIC 3HAHUS IS PEIICHHUS, TIPEXKIE BCETO,
CTaHIAPTHBIX 3a/1a4 B MPOPECCHOHATBHON cepe AesITeTHHOCTH.

HeobOxogumo ¢ camoro Hayama 3aHATAA  pPEKOMEH]IOBATh
CTyJICHTaM OCHOBHYIO M JIONOJIHUTEIBHYIO JIMUTEPATypy, a B KOHIIE
ceMecTpa J1aTh CIUCOK BOIPOCOB JIJIsl TOJITOTOBKH K DK3aMEHY.

Ha  mepBoM  3aHATHM 10  JUCHUIUIMHE  00S3aTEIBHO
npornH(GOPMUPOBATh CTYACHTOB O BHUAE W (opMe TPOMEKYTOIHOM
aTTECTAIMH 10 JAUCIUIUIMHE, CPOKaX € MPOBEICHUS, YCIOBHIX JOITYCKa
K TIPOMEXYTOYHOW aTTECTAIIMH, IPUMEHIEMBIX BHAAX MPOMEKYTOIHOTO
KOHTPOJIS.

CooOpaxkeHuss U1 peKOMEHJAINM, MPUBEJICHHbIE B M. 9 paboueit
IpOrpaMMbl ISl CTYJIEHTOB, JOJKHBI OBITh YE€TKO COPMYIUPOBAHBI U
U3JIO)KEHBl HMEHHO TIpeTioflaBaTelieM Ha JICKIUAX, HPAKTHICCKUX
3aHATHSAX U KOHCYJIbTAITUX.

W3noxxeHne TeopeTUIecKOoro MaTepuana JOJHKHO COMPOBOKAATHCS
WJUTFOCTPATUBHBIMA IpUMEPaAMH, TIIATETHHO OTOOpaHHBIMH
MperoiaBaTesieM TaK, YTOObl TEXHUYECKUE TPYIHOCTH W BBIKJIAJIKH TPH
peIIeHUH 3aa49i He OTBJICKAIM OT TJIABHOTO: OCMBICIICHHS UACH U CYTH
npuMeHsieMbIx MeTozoB. CremyeT Bcerja yKa3bplBaTh  IPUMEPHI
MPAKTUIECKOTO TIPUMEHEHHUS paCCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUU U
dbopmy.

[IpakTuueckue  3aHATUS  JODKHBI  OBITh  OPraHW30BaHbI
mpernojiaBaresieM TakuM o0pa3oM, YTOObl OCTaBajloCh BpeMs Ha
MEPUOINYECKOE BHITIOJIHEHUE CTY/ICHTAMU HEOOJBIION CaMOCTOSTEILHOM
paboThI B Ay IUTOPHH JIJISl TPOBEPKH YCBOCHUS U3JIOKEHHOTO MaTepHala.

[IpenonaBarens, BeaymMM NPAKTUUYECKUE 3aHATHUS, JIOJDKEH
COTJIaCOBBIBaTh y4e€OHO-TEMATHMUECKHM IUTAH 3aHATUH C JIEKTOPOM,
UCTIONB30BaTh €INHYIO0 CHCTEMY 0003HAYCHUIA.



[IpenogaBaTtento  cieayeT  10OMBATbCS ~ CHCTEMAaTHYECKOU
HENpPEepPhIBHON pabOTHhI CTYyACHTOB B TEYCHHUE ceMecTpa,
HEOOXOJMMO  BBISABIATH  CWIBHBIX CTYJIEHTOB U INPUBIEKAaTh HX K
Hay4yHOU paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMIINAAAaX U KOHKypcax.

CTyAeHT NOKEH OLyINaTh 3aUHTEPECOBAHHOCTD IIPENOAABATEINS B
JOCTH)KEHHH KOHEYHOI'O PE3ysbTaTa: B MPUOOPETEHUH OOYyHArOIIMMUCS
NPOYHBIX 3HAHUN, YMEHUH U BJIaJICHUSI HAKOTJICHHOW MH(pOpMAIUeH s
pelIeHns 3a1a4 B IPOPEeCCUOHAIBHOM 1EATEIbHOCTH.



CTpyKTypa u cojepkaHue TUCHUIINHBI «HHCIeHHbIe MeTOAbD»
Hanpasnenue
13.03.02 «DJieKTpO3HepreTUKa 1 3J1eKTPOTEXHUKA»
[Tpoduib
«DJIEKTPOHMK U TEXHOJIOTHH CEHCOPUKID)
KBanuduxarus (cTeneHs) BbITYCKHUKA!
bakaaasp
Ounas popma oOyueHus

>y Bujabl yueoHoii padoTsl, DODMBI
= .
g = 8| BkIIOYan CaMOCTOSITEJILHYIO Buabi camocTosiTe/ibHOI padoThl aTTI:B cra
=
= 9 o 200Ty CTYJIEHTOB CTyaeHToB
Paznen 8 = g p y Ty i M 107011
- 8 U TPYJI0€MKOCTh B Yacax
n/n
CP | KC
J | IVC | JIab C P K.P.| KII.| PI'P | Pedepar| K/p 21 3
YeTBepThlii cEMecTp
YucjaeHHbIE MEeTOABI
[TorpemrHOCTh BBIUMCIACHUNA W €€ BHJIBIL.
1 Metonbl  MPUOIMKEHHOTO  BBIYUCIICHUS 3 1-2 2 4 6 +
OTIPEJICIICHHBIX WHTETPAJIOB Orenka
MOTPEIIHOCTH
Brruuncienue onpeneneHHbIX HHTETPAIOB C
2 OMOIIBI0 (OPMYJT TPSIMOYTOJNBHUKOB, W[ 3 3-4 2 4 6 +
Tpaneuuit 1 CumIcoHa.
YucneHusle METOIbI perieHus
HEJIMHENHEBIX aJIr HYECKUX BHCHHUH.
3 eJIMHE anreOpanveckux ypaBHe 3 5.6 ) 4 5 N N
OleHKa OTPEITHOCTH PEIICHUS
CamocrositesibHas padora Nel
Pemnienne HeMMHEHHBIX anredpandecKux
aBHEHMI METOIAMH ITOJIOBUHHOI'O
4 yp A 3 78 | 2 4 6 +
nenenust 1 HerotoHa.




Pemenne HeMMHEHHBIX anreOpandecKux
YPaBHEHHMI METOJJaMU IIOJIOBUHHOIO
nenenus M1 HproToHa.

9-10

Pemenne CHCTEM JIMHEHHBIX
anredpandecKux ypaBHEHUU METOA0M
l"aycca. Mexanuszm HaAKOILJICHUS
MOTPEUTHOCTH.

11-12

3aza4u MHTEPHNOJSLIUY U allpOKCUMALUU
TaOJMMYHO 3aJaHHBIX (QYHKIUH  OJHOM
MEPEMEHHOM

13-14

Uucnennoe pemienue 3agaun Komm ns
OOBIKHOBEHHBIX nuddepeHImaTbHBIX
ypaBHEHUH 1-ro nopsika.
CamocrositesibHas padora Ne2

15-16

Uucnennoe pemienue 3agaun Komwm miist
OOBIKHOBEHHBIX nuddepeHImaTbHBIX
YPaBHEHHIA N-TO MOPSIKA H CUCTEM

17-18

Bcero yacos nmo gfucuuinJinHe
B TPeTheM ceMecTpe.

18

36

54

PI'P

cam
pao




[Ipunoxenune 1

MMHUCTEPCTBO OEPA30BAHMS 1 HAVKH POCCUVICKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHUA

«MOCKOBCKHH NOJJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

CrnenuaabHOCTb
13.03.02 «DJIeKTPO3HEPreTHKA U JJIEKTPOTEXHUKA)
[Tpoduns
«DJIEKTPOHMKA U TEXHOJIOTHH CEHCOPUKI
KBanudukanus (cTerneHp) BbITyCKHUKA:
bakaaasp
®opma 00ydeHHs: OIHas

Kadenpa «/IuHaMHKa, IPOYHOCTH MAIITMH ¥ COIMPOTUBICHUE MaTCPHAIOB)

®OH/I
OLIEHOYHBLIX CPEJICTB

MO TUCLUTLIUHE

YncaeHHBbIE METOABI

Mocksa, 2026 rog



Tabnuuya 1
NOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWN

«UHclIeHHbIE METOAbD

®I'OC BO 13.03.02 «Jy1eKTpO3HEpPreTHKAa 1 3J1eKTPOTeXHUKA»
[Ipodunb «IIeKTPOHUKA ¥ TEXHOJOTHU CEHCOPUKN

B Ipouecce 0OCBOCHUA HaHHOﬁ AUCHUIUIMHBI CTYACHT (bOpMI/IpyeT U ICMOHCTPHUPYECT CICAYOIINEC

OO0meKyJIbTypHbBIe, 001enpodeccnoHaNbHbIE M TPOdecCHOHATbHbIE KOMIIETCHIMU:

KOMIIETEHIIMHA IlepeyeHb KOMIIOHEHTOB TexHoJsiorust ®dopma CreneHu ypoBHeii 0CBOEHHSI

HHAEKC | @OPMYJIMPOBKA (popmupoBaHMs | OLIECHOYHOI0 | KOMIIETEHIUH

KOMIIeTEeH M cpeacrBa**
IK-2 Crioco0€eH TOTOBUTh 3HATD: JIEKIIUS, YO Ba3oBblii ypoBeHb

TEKCTOBBIE U ITPAMUYECKUE| ® OCHOBBI YKCIICHHBIX METOMOB | caMmocTosTensHas | PI'P -BJIa/I€E€T HaBbIKAMU PabOTHI C
YacTH 3CKU3HOTO U pelieHuss ~ MaTeMaThuuYecKux | paboTa, T OCHOBHBIMH MOHATUSIMH U
TEXHUYECKOTO IIPOEKTOB 3a/1a4 B 00JacTU MPUKIAJHON | CEMHUHAPCKHE METOJIaMU B paMKax AUCLUIUIMHBL
CUCTEMBI JJIEKTPONIPUBO/Ia| MEXaHHUKHU 3aHATUS - OCO3HAeT He0OXOAUMOCTh

yMeThb:
® IPUMEHATh MaTeMaTHUYECKUM
anmapar ¢ MCIOJIb30BaHHEM

JTOCTHIKEHUM  TEXHUKH  H
TEXHOJOTUI ISl  pEIICHUS
CTaHIapTHBIX 3amad
npodecCHOHAIbHON
eITEeIILHOCTH

BJIAJETh:

e HaBrikamu pelICHuA 3a1a4 €
INPUMCHCHHUCM YHUCJIICHHBIX
MCTOA0B

MOBBIICHUS KBATU(UKAIIAN U
CaMOCTOSTENILHO OBJIaJIEBATh
3HAHUAMH B 00J1aCTH
poheCCHOHAILHOM S TEIBHOCTH.

IloBBIlIEHHBIH YPOBEHD

-BJIaJICET METOJAaMHU U IPUHLIUAIIAMU
NpUOOpETEeHUs, HUCIOJb30BaHUS U
oOHOBIIeHUS OoJIee rITyOOKUX
MaTEMaTUYCCKUX 3HAHMIL;

-BJIaJI€ET PA3IUYHBIMU CLIOCOOAMU
cbopa, 00pabOTKH U PUMEHEHUS
MaTeMaTU4ecKoi MHpopMauuy;




Hepeqeﬂb OLHCHOYHBIX CPEACTB 110 JUCHHUIIJIUHE

«UuclIeHHbIe MCETOAbI»

[Ipunoxenue 2

Tabnumna 1
HaumenoBanue [Ipencrasinenue
Ne Kparkas xapakTepucTKa OLLEHOYHOTO
OLIEHOYHOTO OLIEHOYHOTI'0 CPEJICTBA
/1 cpencTBa
cpeacTBa B ®OC
1 KoHntponpHas CpenctBo npoBepku yMeHui npumeHsTh | Komruiekr
(camocrosiTenbHasl) | MOJYYEHHBIE 3HAHUA JUISI PEICHUs 3a/1a4 | KOHTPOJIbHBIX
pabota ONpENEICHHOr0 THUMA IO TEeME WIM | 33aJaHuil 1o
(KP) paszaeny BapHaHTaM
2 | PacuerHo- CpenctBo mpoBepku ymMeHuil npumeHats | Komminekt  3agaHuit
rpadudeckas MOJIy4YEHHbIE  3HAaHUS 1O  3apaHee | s BBIIIOJIHEHUS
pabora OIpEeCNIEHHOW METOAMKE JUIsl PELIEHUs] | pacueTHO-
(PI'P) 3ala4 WIM 3alaHdid [0 MOIYyNI0 MWK | rpadudeckoil paboTsl
JUCLUILIMHE B IIEJIOM.
CpencTBo KOHTPOJIS, OpraHM30BaHHOE Kak
crenuanbHas Oecela MeNarorudyeckoro
. aboTHMKa ¢ O0Oy4alomMMCs Ha TEMBI
YceTHBI o1poc P yHaron . Bompocs! o
CBSA3aHHBIC C U3y4aeMOW TUCUUILIMHOMN, U
3 cobeceoBanue, TeMaM/pasenam
paccuMTaHHOE Ha BBIACHEHHE O0beMa
YO) . JIMCLIAILINHBI
3HaHUI oOyuarorerocs o
OIpeIeIEHHOMY pa3Jiely, TeMe, podiieme
U T.IL
Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUH,
MIO3BOJISIFOIIIAS
Tect B DOHJ TECTOBBIX
4 aBTOMATH3MPOB 9
(T) 3aJlaHUM
aTh  NOpPOUEAYypY H3MEpPEHUs  YpPOBHA
3HAaHUH U YMEHUI 00ydJaronierocs.
S | buners k CpencTtBo MNpOBEpPKM 3HAHUM, YMEHMH, | BuieTsl k 3k3aMeHy.
3K3aMEHY HaBBIKOB. MoxkeT BKiIO4YaTh Komruieke | [lIkana onieHuBaHus u
(3b) TEOPETHUYECKUX BOIIPOCOB, 3az1a4, | mpoueaypa
MPaKTUYECKUX 3aJaHUI. MIPUMEHEHHSL.
[IpomexxyTounas Dx3ameH (J) 1) ycrao (V)

arrecranus (ITA)

2) nmucbmenHo (1)




IIpumepbl 3K3aMeHAITUOHHBIX OUJIETOB
(n1s1 ouenku komnerenmum IK-2)

MUMHHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUMCKOI ®EJEPALIUN
®EJIEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEJXKJIEHUE BBICILIEI'O
OBPA30OBAHUS
«MOCKOBCKHH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKI/Iﬁ MNOJIUTEX)

®akymerer TPAHCIIOPTHBIU, xadenpa «/IuHaMuka, MpOYHOCTH MAIITNH U CONIPOTHBIICHHE MATEPHUAIOBY
Juciummnaa YuclIeHHbIE METOIBI
CneunanbHocThb 13.03.02 «DneKTposHepreTUKa 1 3IEKTPOTEXHUKA»

Kypc 2, cemectp 3 .
IK3AMEHAIIMOHHBIU BUWIET Ne 7.

1. Briuncnenue onpeaesieHHbIX UHTETPAJIOB METOA0M MPSIMOYT OJIbHUKOB.
2. Metoaom HetoroHa pemuth ypaBHeHue  S5x —20x + 3 = 0 Ha npomexyTtke [0;1] . BoIimoaHuTh

TPH NPUOINKEHHUSL.
3. Jlns TabaudHO 3a1aHHOM QyHKIUU



X 0 1 2
Y 1 2 5

[TocTpouTh UHTEPIIONALMOHHBIA MHOTOWIEH Jlarpanika u HalTH ero 3HayeHue npu x = 1,5.

VY TBepIKICHO Ha 3aceaHuH Kadeapsl «  » 20_ r.,nporokon Ne .

3aB. kapenpoii /A.A.CkBOpLIOB/

KomimiekT TecToBBbIX 3a1aHnil (KOHTPOJbHBIX pador) (T, KP)

(1151 onenku komnerennuid ITK-2)
10 AUCHOUIIJINHEC YunciaeHHbIE MCTOJIbI

PaGora Nel

4

BBIUUCIINTD ONIpEIe/ICHHBIN HHTErPaT 1(2x2 +4x —3)dx cmarom 2=0.5

METOJaMU Tpaneunfxi n CI/IMHCOHa, CpPaBHHUTH C TOYHBIM PCIICHUCM.
Haiitu Bce nexaniye Ha yKa3aHHOM OTpe3Ke KOPHU YPaBHEHUS C OTHOCUTEILHOM MOTPEITHOCTHIO
0.0001 ¢ noMo1IbIO METOAOB, YKa3aHHBIX IIPENOAABATEIIEM.

X —4.3%3 —1.29x2 +15.1sin x—9.84 =0, (0 < x < 4).

MeTo10M IOJIOBUHHOIO JEJIEHUSI HAUTU KOPEHb YPaBHEHUS
X3 —4x? +x+ 6 =0 Ha mpomexyTke [1,6;2,2] . BEIIOIHUATE TPpH TPHOIIMIKEHUSI.

Meronom HeloTOHA HaliTH KOpeHb ypaBHEHUsT x> —4x? + x + 6 = 0 Ha IPOMEKYTKE
[2,4;3,2]. BBINOJHUTH TPU MPUOITHIKEHUS.

MerooM uTepanuii HAlTH KOPeHb ypaBHEHUsT x> —9x? + 26x —24 =0 Ha
npoMexyTke [3,5;4,3]. BEINOTHUTE TpU TPUOIHMKESHHUS.

MCTOJOM HAMMCHBIIUX KBAApPATOB

OueHka «0TJIIMYHO» BbICTaBiseTCs CTyAeHTY 3a 90 — 100% npaBuIbHBIX OTBETOB,
OLIEHKA «XOPOILIO» - 32 HEe MeHee 75% MpaBUIIbHBIX OTBETOB;

OLIEHKA «yJOBJIETBOPUTEIBHO - 32 HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OIICHKA «HEYOBJICTBOPUTEIBLHO» - 3a MeHee 50 % mpaBUIIbHBIX OTBETOB.

KommiekT Bonpocos (YO) (a5 onenku kommnerenuuii ITK-2)

OO61ue TpedoBaHus K YMCIAEHHBIM MeTogaM. O MOrpelHOCTSIX BEIYUCIECHUI.

Borunciienue onpeaeeHHbIX HHTETPaIoB METOA0M IPSIMOYTOJIbHUKOB.

Brruncnenue onpeaeeHHbIX HHTETPAJIOB METOA0OM TPAICIHM.

Boruncnenue onpeaeneHHbIX HHTErpaoB MeTo1oM CHUMIICOHA.

PemieHne HeNMMHENHBIX YpaBHEHUN METOIOM UTEpALUil.

Pemenue HenmHelHbIX ypaBHeHU MeTo10M HbroTOHA.

Pemenne HenMHEMHBIX YPAaBHEHUN METOIOM ITIOJIOBUHHOTO JI€JICHUSL.

Pemienne HeMHENHBIX ypaBHEHUN METOIOM XOP/I.

Pentenune cucreM MHeHHbBIX anredpandeckux ypaBHeHui MeToqoM ["aycca.

0. Pemmenne cucreM IMHEHHBIX anreOpandyecKuX ypaBHEHHH meromoMm [aycca ¢ BeIOOpoM
[JIABHOT'O JIEMEHTA.

11. Pemenne cucteM JIMHEHHBIX alreOpandecKuX YpaBHEHUH METOJOM IPOCTOM UTEPALTUH.

12. Pemienue cucteM JTMHEHHBIX anreOpanuecKux ypaBHEHUI MeTo10M 3eiiies.

13. Pemienne cucreM JMHEHHBIX anreOpanuyeckuX YpaBHEHUM C HCIIOJIb30BAHUEM MPUEMOB

CUMMETPHU3ALMH U PEJaKCaLUU.

14. 3amava nHTEPIIONUPOBAHUS TAOTMYHBIX (DYHKIIHIA: TOCTAHOBKA, METO/IbI HHTEPIIOIMPOBAHMS.

15. KycouHO — nuHeiHass MHTEPIIOJISALIMSL.

16. ITonuHOMUaMBEHAS UHTEPITOJISALIUA.

SO XNk WD =



17.
18.
19.
20.
21.
22.

23.

24.

25.

26.
27.

ITocTpoenne HHTEPHONALMOHHOTO MHOTOWIeHa Jlarpamxa.

Penienue 3agaun MHTEPIIONMPOBAHUS TaOJIMUHO 33aJaHHBIX QYHKLUH ¢ TOMO-

IIBIO CIUIAHH — MHTEPIOJISLIUH.

3ajaya anmpokcuManuy TaOnuyHO 3aaaHHbIX (QyHKIMHA. IlocTpoeHue anmpok- cumupyromei
(YHKIMM METOJIOM HAaMMEHBIIMX KBaJPaTOB.

CyTb OJHOIIArOBBIX METOJIOB HHTEIPUPOBAaHUS  OOBIKHOBEHHBIX JAu(pdepeHInalIbHbIX
YPaBHEHHMI.

Mertoa Dilsiepa YUCIEHHOIO UHTETPUPOBAHUS OOBIKHOBEHHBIX AU(depeHnanbHbIX ypaBHEHUH
NEPBOTO MOPsIKA — peKyppeHTHas popMylia, reOMeTprUYecKas HHTEPIpETaIHs.
VYcoBeplIeHCTBOBAaHHBI  MeToA  Dilliepa YUCIEHHOIO HWHTErPUPOBAHHUS  OOBIKHOBEHHBIX
Qg epeHInaIbHBIX YPaBHEHHUH TTEPBOTO MOPsIKA — PEKyppEeHTHast GOopMyIia, reoMeTprUIecKast
UHTEpIIpETaLHUs.

Metox Pynre - KyTra 4uciieHHOro WHTETrpUpOBaHUS OOBIKHOBEHHBIX TU((e- peHIHaIbHBIX
yYpaBHEHH EPBOTO MOPSAIKA.

Ceenenne 3amaun Komm mis auddepeHnnanbHbIX ypaBHEHUH 71 - TO TOPsIIKa K HOPMaJIbHOU
cucreMe U pepeHaIbHbIX YPaBHECHHUH.

Pemenue cucrems! quddepeHnnaibHbIX YpaBHEHUI MeTo10M Ditsiepa.

Pemienue cucremsl auddepeHnnanbHbIX ypaBHEHUHN yCOBEPIIEHCTBOBAaHHBIM METOA0M Jilniepa.



28. Pemienue cucremsl quddepeHnnanbHbIX ypaBHeHH MeToioM Pynre — Kyrra.
29. PazHocTHBIE METOBI pelieHus TudepeHIInalbHbIX yPaBHEHHIA.

KoMiuiekT 3a1anuii 1151 BINOJIHEHUS
pacueTrHo-rpaduveckux pador (PI'P)

(1151 omenku komnerennuid ITK-2)

110 JUCIIUITJIINHEC YuciieHHbIe MCTOJBI
(HaMMEHOBAHUE JMCLIUIUINHBIL)
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Nel. BoraucnuTh onpeieNeHHbII HHTerpat I(2x2 —3x+4)dx cmarom h=1
1

METOJaMU TpaHGIII/Iﬁ u CI/IMHCOHa, CpaBHHUTH C TOYHBIM PCIICHUCM.
6

Berauciuth onpeieseHHbli HHTErpal J‘(x —1)3dx cmarom h=1
0

METOJaMU Tpaneunﬁ n CI/IMHCOHa, CpaBHHUTH C TOYHBIM PCIICHUCM.

Ne2. Haiitu Bce nexaimue Ha yKa3aHHOM OTpPE3KEe KOPHH YpaBHEHUS C OTHOCHUTEIHHOU
norpemrHocThio 0.0001 ¢ moMoIIbI0 METOIOB, YKa3aHHBIX IPETOJaBATEIEM.

Bapuaursl 3aganuii

1. sinnx—\/;cosnx:O, (0<x<4).
2. e"?5*sinx+cosx=0,(2<x<10).

3. xsinx—cosx=0, (0<x<4).

Ne3. Haiitu pemieHne cCUCTEMbl JMHEWHBIX airedpanyeckux ypaBHeHMH Ax =Db. Jlug sTtoro
peanu3oBaTh OJMH U3 ONMCAHHBIX B paboTe METOJO0B. BHIOOp MTEpallMOHHBIX METOAOB pEIICHUS
CHCTEM JIOJDKeH OBITh OOOCHOBAaH MPEIBAPUTEILHOW MPOBEPKON MATPHIIBI CHCTEMBI Ha YCIIOBHE
CXOMMOCTH. B ciydyae nmpuMeHeHUs] UTepallMOHHBIX METOJIOB HMPUHATh OTHOCUTENIBHYIO PAa3HMILY
MEXIy COCEIHUMHU MPUOMDKEHUSIMH BekTtopa pemeHus He Oosnee uvem 0.000001. Onenuth
OTHOCHUTEJIbHYIO MOTPELIHOCTh MOJIyY€HHOI'0 perieHus. Marpuily A u BekTop b B3sATh 10 HOMeEpY
CBOETO BapuaHTa, 3aMEHsIsl 3HAUEHHUE # HOMEPOM CBOETO BapUaHTA.

1-5. (n+5 0 -2 1 0\|
0 n+5 0 -2 1'
— |’ b

A -2 0 n+5 0

I =2 0 n+5 0
0 1 -2 0 n+5

L
=' n—IFS'
} |
\ Y L)

Ned. HaiiTu pemieHue CUCTEMbI JMHEHHBIX anreOpawmdeckux ypasHenuii AX =B tounbm u
UTEPAaLlMOHHBIM METOJOM IO COIJIACOBaHHUIO ¢ mpenoaaBareneM. OLEHUTh aOCOJIIOTHYIO U
OTHOCHTEJIbHYIO MOTPEITHOCTE MPUOIIMKEHHOTO pemieHus. Matpuiy A u Bektop B 3amarh B BHIE

abcdexlf

b a b -~ 4l||x, f
c b a b c'lx3l=lg
d ¢ b oanlln| |f]
e d ¢c b a''Xx f

\ JUs) U



3HaueHus BXOAAIIUX BCJINYHH B3sTh U3 Ta6JII/IIII)I, 3aMCHAA 3HAYCHUC 7 HOMCPOM CBOCTO BapuaHTa.

Bapuanr | A | b |c|d|e|f| G

Nel-Ne5 |[nt5| 0 |-2|0|1]|1]|nt5
Ne6-NelQ |nt5| 2 | 1[0[0|2]|nt5
Nell-Nel5| n [ 40|02 |3| N
Nel6-Ne20 [nt5| 6 | 2 |1]|1|4]|nt5
Ne21-Ne25 [ nt5| 8 | 4 (2|2 |5 nt5
No26-Ne30 [ nt+5 | 10| 8 [ 3|0 |5 | nt5

NeS. @ynkmuo Y = f(x), rae f(x) neBas 4acTh anreGpamdeckoro ypaBHEHHUs W3 3amaHus Ne2,
3a[aTh TaONMYHO ¢ mWaroM (5-9 Touek) Ha OTpe3Ke MOMCKA KOPHEH B yKa3aHHOW paboTe. Brerumciuthb
3HaueHMs TAOIMYHO 33JaHHON (PYHKIUM C IIAroM, KOTOPHI B JecATh pa3 MEHbIIE IMara M3MeHEHUs
aprymMeHTta npy TabIMYHOM 3alaHud (QYHKIMH, ¢ TIOMOLIBIO JABYX METOAOB MHTEpHONALMH. IlocTpouTh
rpaduky omOOK MHTEPIIOJISAIINH.

Ne6. C momormpro MeToa HAaMMEHBIINX KBAIPATOB HANTH HAMITYUIIYI0 IPHOIKAIONYI0 (DYHKIIUIO IS
TaOJIIMYHO 3a1aHHON (QyHKIMU. B KauecTBe KOOpAMHATHBIX (PYHKIIMI UCIOIB30BATH

HOIMHOMBL @, =1,0, =X, ..,Q,., =x”. Beruucimurs «HauMeHbmMe KBaapaTbD. CoOMOCTaBUTH

MOJYYCHHBIC  pPEe3yJIbTaThl C aNPOKCUMAIMed 3aJaHHOW  (PYHKIIMOHATBHOW  3aBHCHMOCTHU
KBaJpaTHOH mapadbonsl O(x)=a +a x+a x°
0 1 2

x 1|11 {2233 |3 ]4(5]|6

l

;) 091 1,1]35(3,7(8(81|82|9(8]7

Ne7. BpimonnuTh uucineHHoe pemienue 3anadn Komm Ha otpeske [0,4] ¢ marom 0,1 Meromom
Diinepa 1 MOAUPHUIIMPOBAHHBIM METOZOM Dijiepa U OLEHUTH MOTPEIIHOCTh BHIYUCICHUH.

J V' =2y+4x

| »(0)=0
Kpurepum ouenku:
- OIICHKA «3a4YTEHO» BBICTABIIACTCS CTYJIEHTY, €CJIM OH PETYyJspHO B TEUEHUE CEMeCTpa IMPeACTaBIIII
peleHus 3a71a4, BBIMOIHIII MOJHOCTHIO BCE 33/IaHUS U UX 3alIUTHII, OTBETUB Ha BOMPOCHI IPETIOAaBATENS;
- OIICHKA «HE 3aYTEHO» BBICTABIISCTCA CTYACHTY, €CJIM OH HEPETYJISIPHO B TEUCHHE CEMECTPa MPEACTaBISIT
pelleHus 3a7a4, BBIMOIHII 3aJaHusl HEe MOJHOCTHIO MIJIM BOOOIIE HE MPEACTaBIsLT pabOThl Ha MPOBEPKY,
JIOTTYCKAeT CYIIECTBEHHBIC HETOYHOCTH B OTBETAX Ha BOMPOCHI MPEIOIaBaATENs
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