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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Henap aucuHUNIIUHBL (OpMUPOBAHUE Y CTYIEHTOB KOMIIETEHTHOCTH B OOJIACTU YHC-
JICHHBIX METO/IOB PEIICHUs MAaTeMaTHUYECKUX 337a4 C MCIOJIb30BAHUEM KOMITBIOTEPHOM TEXHUKH,
OBJIaJICHHE HAYYHBIM (DYH/IaMEHTOM BBIYHCIUTEIbHON MaTeMaTUKH, TOHUMAHUE €€ UJIeH, METOJIOB,

(aKkToB U CTPYKTYP.
1.2 Mecto aucuuminnbl B cTpykrype OOIL: JIuctmmimnaa «YucieHHbIe METOIBI) OT-

HOCHUTCS K AMCUUIUIMHAM MPEIMETHOTO MOJIYJIS 10 MH(POpPMATUKE YacTH, (POPMUPYEMOIl ydacT-
HUKaM# oOpa3oBarenbHbIx oTHoeHui b1 (51.B.02.05).

JUst ocBOCHUSI IUCIMIUTMHBI «HHCIIEHHbIE METO/IB MCTIONB3YIOTCS 3HAaHHSA, YMEHUSI U BUIIBI
JEeATeNIbHOCTH, c(hOpMUPOBAHHBIE B MPOLIECCE M3YUYEHUS MPEeaMeToB «MaTeMaTHUeCKUid aHau3y,
«Anre0Opa u Teopus uucen», «IIporpammupoBaHue».

1.3 IncuuniinHa HanpaBJjieHa Ha ()OPMUPOBaHHUE CJeYIOIMX KomneTeHumnii: [TK-2:
- IIK-2 Cnoco0eH OCyHIECTBISATh MEAArOrMYeCKyl0 JAEATEIBHOCTh M0 MPOQPHILHBIM
npeaMeram (JUCHUILIMHAM, MOJIYJISIM) B paMKax MpOrpaMM OCHOBHOT'O OOIIEro U CpeaHero o0-
Iero o0pa3oBaHus., HHAUKATOPAMHE JOCTHKCHUS KOTOPOIl SIBIISETCS:
e [IK-2.1 3naer KOHLENTYyaJIbHbIC U TEOPETUYECKUE OCHOBBI MPO(YUIBHBIX MPEAMETOB, UX
MECTO B CUCTEME HAyK U LIEHHOCTEMN, HICTOPHUIO PAa3BUTHS U COBPEMEHHOE COCTOSIHUE.
o [IK-2.2 BrageeT OCHOBHBIMH IOJOXKEHUSIMH KITACCHYCCKUX PA3JICIIOB MATEMATHYECKOM
HayKH, CUCTEMOM OCHOBHBIX MAaTEMaTUYECKUX CTPYKTYp U METOJIOB.
e [IK-2.5 [IpuMeHsieT MaTeMaTUYECKHI S3bIK KaK YHUBEPCATHHOE CPEJICTBO MOCTPOCHHS
MO/IEJIN SIBJICHHM, IPOIIECCOB, JIJISl PEILICHUS] IPAKTUYECKUX U SKCIIEPUMEHTAIIbHBIX 3a-
Jla4, SMIIMPUYECKON ITPOBEPKU HAYYHBIX TEOPHUH.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMs. B pe3ynbraTe u3ydeHus JUcLu-
IUITMHBI CTYAEHT JOJIKEH
- 3HATh.

® OCHOBHBIC IIOHATHS U METO/bI BBIYUCIIUTEIBHON MaTEMATUKH,

® YHCJICHHBIE METO/BbI PEIICHUS PA3IMYHBIX MATEMAaTHYECKUX 3a/1a4,

® 0COOCHHOCTH KOMIBIOTEpHOW peaau3aly YUCICHHBIX METOOB, I'PaHMIbl IPUMEHU-
MOCTH YHMCJICHHBIX METOJ0B, BO3MOXHOCTH OCHOBHBIX CIIEHHAJIN3UPOBAHHBIX MAaTEMaTUYECKHUX
[IaKETOB;

-yMeThb:

® NCIIOJIB30BAaTh OCHOBHBIE MOHATHS U METO/IbI BBIYMCIUTEIBHOW MAaTEMATHKH,

® pelIaTh THIOBbIE MaTEMAaTHUYECKUE 3aJ]auH, IPOBOAUTH HEOOXOAUMBIE PACUETHI B paM-
KaX MOCTPOCHHBIX MOJENIEH, aHAIM3UPOBATh PE3YJILTATHI, OLEHUBATH ITOIPELUIHOCTD MTOJIYYEHHO-
IO peLICHUS;

-BJ1a/1eTh:

® HaBBIKAMHM YHMCJIIEHHOI'O PEIICHUS MATEeMAaTHYECKUX 3a/1ad C MCIOJIb30BAaHUEM pPa3HO-
00pa3HbIX CPECTB KOMIIBIOTEPHON MOJACPHKKH,

® TEXHOJIOTHSIMU IPUMEHEHHsI BBIYMCIUTEIBHBIX METOJIOB ISl MCCIEAOBAaHUSA U pelle-
HUS 33/1a4 U3 PA3JIMYHBIX 00JIacTel MaTEeMaTHKH U €€ MPUIIOKEHUH,

® OCHOBHBIMM IPHEMAaMH HCIOJIb30BAaHUS BBIYHUCIUTEIBHBIX METOJOB NPHU PELICHHUH
Pa3IMYHBIX 3a71a4 MPO(eCcCHOHANBHOM NesTeTbHOCTH.

1.5 O0mas Tpy10eMKOCTh AMCHUILINHBI «UHCICHHBIE METOMIBI» COCTABISIET 3 3a4eT-
Hbix equau (nanee — 3E) (108 yacon):
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[IporpamMma npenycMaTpuBaeT U3yuyeHUE MaTepualia Ha JIEKIUAX U MPAKTUYECKUX 3aHS-
tusix. [IpenycMoTpeHa camocrosiTenbHast paboTa CTYJSHTOB IO TeMaM M pasnenaM. [IpoBepka
3HAaHUU OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATBHO.

1.6 O0bem nMCUMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM TUCHUILIMHBI M BHIbI YUe0HO IeiTeIbHOCTH (04Has (popMa o0yueHHs1)

Bun yuebnoli paboThl Bcero yacos Cemectpbl
4
OO01mmast Tpya0eMKOCTh 108 108
AynuTOopHBIE 3aHATUS o4 o4
Jlexkuun 22 22
[IpakTHyecKue 3aHATHS
JlaboparopHbIe 3aHATHS 32 32
CamocrosiTenpHas pabora 54 54
Byt uTOroBoro KOHTpOJIst 3auer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

AyIMTOpPHbIE 3aHATHS CamocTos-
HaumenoBanue Bcero
Ne JlabopaTopHble | TeJlbHasd
TeM (pa3aeioB) yacoB | Jlekuuu
3aHATHS pabora
1. | YucneHHble METOBI U UX UCTIOJb-
30BaHHUE B PEIICHUU NMPAKTHUCCKUX 8 2 2 4
3a/1a4
2. | BBeneHue B SIEMEHTAPHYIO TEOPUIO 8 5 9 4
MOrPEMIHOCTEN
3. | YncneHHOE HHTErPUPOBAHHE.
pup 12 2 4 6
4. | Boluncrnenue 3HAYEHUH dJIEeMEHTap-
HBIX (YHKIHHA C TMOMOIIBIO CTETICH- 5 5 2 4
HBIX PSJOB.
5. | YUucneHHBIE METOIBI PELICHUS
OOBIKHOBEHHBIX U DepeHIraib- 20 4 6 10
HBIX YpaBHEHUH U cucreM nudde-
pEHIIMATIBHBIX YPaBHEHUHN
6. | PemieHue HENMHENHBIX yPaBHEHUIA.
P 20 4 6 10
7. | PelieHUe CUCTEM JIMHEHHBIX YPaB-
y P 12 2 4 6
HEHUH.
8. | Ilpubmmxenue ¢pynkuuid. MaTepno-
JISALIAS. 20 4 6 10
HUTOI'o 108 22 32 54




HNHTepakTHBHOE 00yUeHHUE MO JUCHHUILIHHE

Ne HaumenoBanue Bun 3a- ®opMa HHTEPAKTHUBHOI'0 Kou-Bo
n/n TeM (pa3/ieioB) HATHUS 3aHATHSA 4acoB
1 | YucneHHble METOOBI U UX HUC- JIK poOJIeMHasT JICKITUS 2
MOJIb30BAHKE B PELICHUU
MIPAKTHUYECKHX 3a7a4
2 | BBeneHue B 2JIeMEHTApHYIO JIK npoOeMHast JTIEKITHS 2
TEOPUIO IOTPEUIHOCTEH
3 | UucneHHOe UHTErpUPOBAHUE. JIb paboTa B MaJbIX TpyIIax 2
4 | PemieHue HEIWHEWHBIX YypaB- JIb paboTa B MJIBIX IpyIIIax 4
HEHHIA.
5 | Pemenue cucreM TMHEWHBIX JIb paboTa B MaJbIX rpymmax 2
YpPaBHECHUH.
6 | [Ipubmmxenne ¢ynkumid. Wn- JIb paboTa B MaJIbIX TpyIIax 2
TEPHOISAIUSL.
UTOoro 14

3 COAEP)KAHUE TEM (PA3JIEJIOB)

Tema 1.UnciaeHHble MeTOAbI M MX HCNIOJIb30BAHUE B PEIICHUH MPAKTHYECKHUX 3a/1a4.

HcTopust unciaeHHbIX METOJ0B. 3HAUEHUE YUCIIEHHBIX METOAOB JJIs UCCIEA0BaHUMN, 0CO-
OEHHOCTH MX NPUMEHEHHE.

Tema 2. BBegenne B 3jieMeHTapHYI0 TEOPHIO OTPEIIHOCTEH.

Knaccudukanus norpemHocreil. AGCONMIOTHAsS M OTHOCUTEIbHAsl MOTPELIHOCTb. Jlew-
CTBHSI C IPUOJIMKEHHBIMU YHCIIAMHU.

Tema 3. UncneHHoe HHTETPUPOBaHMeE.

[IpuOnmxeHHOe BBIUMCIEHHE MHTErPajOoB C UCIOJIb30BAaHUE KBAJpaTypHbIX (OpMyI ¢
PaBHOOTCTOSALIMMHU y3J1aMH. MeToa npsMOYTOJIbHUKOB Tpaneuui, napadon (Cumicona). Mute-
TPUPOBAHKE C IEPEMEHHBIM IIaroM. MeTo 1 ABOMHOr0 nepecyera.

Tema 4. BoruuciieHne 3Ha4eHHI JIeMEHTAPHBIX (YHKIHI ¢ MOMOIIbIO CTENMEHHBIX
pPS/I0B.

Tema S. UncneHHbie MeTOABI pelieHHs] 00BIKHOBEHHBIX IH(QepeHIHATbHBIX YPaB-
HEeHUi U cucreM 1M PepeHIHATBHBIX YPABHEHHH.

3anaua Komm. Mertoa Ditniepa. Meroa Pynre-KyTra uerBeproro nopsiaka TouHocTH (6e3
BBIBOJIA).

Tema 6. Pemnenne HeJJMHEHHBIX yPaBHEHUIA.

Konuenmus meroga. Otaenenue KkopHeld. YTouHeHHe KOpHEW. MeTo/1 MOJI0BUHHOTO Jie-
nenus. Meron HproToHa (KacaTeiabHbIX).

Tema 7. Pemienue cucrem JIMHEHBIX YPABHEHU.

OcHOBHBIE MOAXOIBI K pelieHuto 3anaud. Meron 'aycca u ero mMoaudukanuu (MeTos
["aycca ontumansHOTO HCKITIOUeHUs, MeTo [aycca-Kopaana).

Tema 8. IIpubimxenue pynkuuii. Uarepnonsuus.

[TocTanoBka 3amaun mHTEpHoaMpoBaHus. MIHTepnoaupoBanue s Ciry4yas paBHOOTCTOS-
mux y31o0B. MaTepnonsiunonnsie popmyinsl Hetotona. MHTepnonsuuonHas ¢popmyna Jlarpanxka.
Cxema DWTKeHa.




4 METOAUMYECKHUE PEKOMEHJAIUHU (YKA3ZAHUA) 1JIA CTYAEHTOB I1O
N3YYEHUIO JTNCIUITJIMHBI

4.1 Meroaudeckue peKOMEHIAIMH 110 MTOATOTOBKE K JIEKITUAM

B xone neknuii He0OXOAMMO KOHCHEKTHPOBATh yueOHbI MaTepuan. OOpamarh BHUMA-
HHE Ha ONpe/eIeHUe MOHATHH, TPUBOIMMBIEC IPUMEpPHI. 3a/1aBaTh MPEIOIABATEIN0 YTOUHSIONINE
BOIMIPOCHI C IEJbI0 YSCHEHHUS TEOPETHYECKUX MOJOXKEHHUH, pa3pelieHHs CIOPHBIX CHTYyaluu.
YuacTBOBaTh B 00CYKICHHUAX U TUCKYCCHSX.

B xonme mpopaGoTKu JIGKHIMOHHOTO MarepHajja MPOCMOTPETh KOHCIEKTHI JIGKLIUU, H3Y-
YUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMUTHCS C JOMOJHUTEIBHON JINTEPaTypOi, HOBBIMU ITyOu-
KallusIMH B TIEPHOAMYECKUX M3JIaHUX: XypHaJaX, ra3eTax u T.4. IIpu 3TOM ydecTb peKkoMeH a-
UM TIperojiaBaresisi U TpeOoBaHMs y4eOHOW mporpaMmbl. JlopabaThiBaTh CBOIl KOHCHIEKT JICK-
UM, JeTasi B HEM COOTBETCTBYIOLIHME 3aITUCH.

4.2 MeroaudecKkue peKOMEHAAINH 110 MOATOTOBKE K JIA0OpaTOPHBIM paboTam

[TonroToBka K J1aOOpaToOpHBIM paboTaMm, TECTaM CBOAMTCS W3YYEHHUIO TEOPETUUYECKOTO
Matepuala 1o yKa3aHHOW TeMe, MOATOTOBKE OTBETOB HAa BOIPOCHI, HCIIOJIb3YSI KOHCICKTHI JICK-
Ui ¥ TOTIOJIHUTENBHYIO JIuTepaTypy. [Ipn HeoOXoauMOoCcTH MOXKHO oOpamarbes 3a KOHCYJIbTa-
IIUEH K MPETo1aBaTelio.

B mporiecce moaroToBKH K 3aHATHIM PEKOMEHAYETCS B3aMMHOE 00CyKICHHE MaTepHrara,
BO BpEMs KOTOPOTO 3aKPEIUISIFOTCS 3HAHUS, a TAKXKe MPUOOpPETAeTCsl MPAaKTUKA B U3JIOKCHUU U
Pa3bICHEHUH MOJTyYEeHHBIX 3HAHUH, Pa3BUBACTCS PEUb.

B ciyuae nosiBneHus Kakux-au00 BOMPOCOB CIIEAyeT oOpamathesi K MPErnonaBaTelio B
4acel €ro KOHCYJIbTALUMN.

TpebOoBaHUs K OTUETaM 10 JIAOOPATOPHBIM paboTaM

1. Oruer odopmisieTcss B DJICKTPOHHOM BHUjE B OogHOM H3 QopmaTtoB *.doc, *.docx,
*.pdf.

2. TurynpHBIIH TUCT JODKEH coaepkaTh Ha3BaHue pabotel, @.1.O. cTyneHTa, HOMEp
BapHaHTA.

3. Otder O BBHINOJIHEHWH 33JaHUN JOIDKEH COJAEP)KaTh: TEKCT 3allaHMsl, pacyeTHbIC
dbopMyIbl, pe3yabTaThl BBIIIOJIHEHUS 3aJaHus B BUJE rpadukoB, TaOIUIl U T.1., a TAKKE aHAIIU3
MIOJTYYCHHBIX PE3yJIbTATOB M BHIBO/IBL.

4. K oTueTry AOIKHBI OBITH MPUIIOKEHBI TEKCTHI PACYETHBIX MPOTPAMM.

Yuebno-memoouueckue nocobus c¢ mMemooudecKuUMu YKA3AHUAMU  NO  GbINOJIHEHUIO
nabopamopueix pabom naxooamcs 6o Buympenneii cemu BI'TIY na nepconanvnoti cmpanuye
npenooasamens u 6 Cucmeme snekmponnoco ooyuenus (C20) BITIY.

3a0anus Ona pabomel 6 «ManbIXx 2pYnnaxy, CHAUCOK OCHOBHOU U OONOIHUMENbHOU Tume-
pamypul, nepeuenb 1a060pamopHuIX padom, apuarnmvl Mecnos, ONPOCHL K 3a4emy pasmeujeHbl
6 Cucmeme snexkmponnozo ooyuenus (C30) BI'TIY.

4.3 MeToandeckne yKa3aHus K CaMOCTOSATEIbHON padoTe CTYICHTOB

JI71s ycrenrHoro yCBOeHHs JUCIUILTUHBI HE00X0AMMa MpaBUIbHAS OpraHU3aIus caMOCTO-
ATEILHON PabOThI CTYZEHTOB. DTa paboTa I0OJKHA COACPIKATD:

— PpEryJISIpHYIO MPOPadOTKy TEOPETUUECKOTO MaTepuaa,

— PETyJISIPHYIO MOATOTOBKY K TAOOPATOPHBIM 3aHITHSIM;

— perynﬂpﬁoe pemeHHe I/IHJII/IBI/I)IyaIII)HBIX U AOJOMAaIllHUX 3ada4 " ynpa)KHeHHﬁ,
3a/1aBa€MbIX MIPENO/IABATEIIEM.

— AaKTHBHYIO pa0OTy Ha JIEKIIMOHHBIX U JIA0OPATOPHBIX 3aHATHSIX.



3aaHUsl JOJDKHO OBITh JOCTATOYHO,

4.4 Meroandeckue peKOMEHAAINH TIPETIO1aBaTeIo

OCHOBHBIE TEOPETUUECKHE BOIIPOCHI PACCMATPUBAIOTCS B JIEKIIMOHHOM Kypce, MpaKkThye-
CKas 4acTh Kypca peaiusyercs uepe3 jgaboparopHblie 3aHATHSA. CTYIEHTHI BBITOIHAIOT TPEHUPO-
BOYHBIC U MHAMBUIYAJIbHBIE 3a/IaHUsI TI0JI PyKOBOJACTBOM IIPENOIaBaTeNs, TEOpETUUECKas Mo/I-
FOTOBKA K HUM OCYIIECTBIISIETCS 32 CUET BPEMEHH, OTBEIEHHOTO Ha CAMOCTOSITEJIbHYIO PaboTy.

OCHOBHBIM BHJIOM JICATEILHOCTHU MPH U3YYCHUHU Kypca SBISICTCS MpaKTHUecKas padboTa ¢
MaTepuaiamMH JIeKIUH, PEKOMEHIO0BAaHHOM JUTEpPaTypOu, JOMOJHUTEIbHBIMU HCTOUYHUKAMU U
AJIEKTPOHHBIMU 00Pa30BATEILHBIMU PECYPCAMH.
Jlist BEIOJTHEHHS paboT HeoOXxoauM noctyn k Cucreme anekTpoHHoro ooydenus (C20)
BI'TIY, rme pa3MenieHbl UCIONIb3yeMbIe B yUeOHOM IMporiecce Kypehl u pecypchl. JIoruH u ma-
poJib )il ocTyna npenojasatens nonydaet B [[D0 BI'TIY u BeimaeT rpyiie B Hayaie U3y4eHuUst

Kypca.

Yactb 1a00paTOpHBIX PadOT NPOBOJUTCS C MCIIOJIb30BAaHUEM MHTEPAKTUBHON METOJUKHU
oOyuenust «Pabora B manbix rpynnax». [Ipu opranuzanuu rpynmnoBoi paboThl, cieayeT oopa-
I1aTh BHUMAHUE HA CJIEIYIOLINE €€ ACIEKTHI.
— HYXXHO yO€IUTbCS, YTO CTYAEHTHI 00Ja/lal0T 3HAHUSMHM U YMEHHUSMHU, HEOOXOIUMBIMU
JUISI BBITIOJIHEHUS TPYIIIIOBOTO 3a/1aHNUS;
— MHCTPYKIHMH K paboTe J0JKHBI ObITh MAaKCUMAJIbHO YETKUMU. BpeMeHr Ha BbINIOJIHEHNE

- HeO6XO,I[I/IMO KOHTPOJMPOBATh PaACIIpCACICHUC pOJ'ICfI B I'PyIlIe U y4aCTUC KaXKIO0ro
CTYACHTA B pa60Te.

Y4eOHOo-MeTOoAHYECKOE 00ecieYeHHe CAMOCTOATEIbHON padoThl CTYAEHTOB 0 AMCUHUILINHE

HaumenoBaHnue pa3jaesia

@DopMbI/BHAbI CAMOCTOSITEILHOM

KoaunuecTBO 4a-
COB, B COOTBET-

Ne CTBHMH C Y4eOHO-
(TemMbl) TUCHMIIHHBI padoTbI
TeMaTHYEeCKUM
IJIAHOM
1. | YucneHHble METOMIBI U UX [TpopaboTka TeOpeTHUeCKOro MmaTepua-
MCIIONIb30BAaHUE B PEUICHUH | JIa IO KOHCIIEKTaM JIEKINI u nHpopma- 4
MPAKTUYECKUX 3a7a4 IMOHHBIM UCTOYHUKAM
2. [TpopaboTka TEOpPEeTUYECKOTO MaTepHa-
BBeneHue B aieMeHTapHyIO | J1a IO KOHCIEKTaM JIeKIMH U uHpopma- 4
TEOPUIO NTOTPELTHOCTEN LUOHHBIM UCTOYHUKAM
IToaroroBka K TeCTy
3. [TpopaboTka TEOpPETUYECKOTO MaTepHa-
Jla 10 KOHCIIEKTaM JIEKIUI 1 uHpopMma-
UucneHHOe  MHTErpupoBa- | IMOHHBIM UCTOYHUKAM 6
HUE. [ToaroroBka k J1abopaTopHBIM paboTam
BrinosiHeHME MHIMBUAYAIBHOTO 3a/a-
HUS
4, Breruucienue 3HAYCHUU Hpopa60TKa TCOPCTUUCCKOTO MaTcpua-
3JIEMEHTAPHBIX (bYHKHI/H}'[ c | JIa IO KOHCIICKTaM JIEKITAM 1 I/IH(bOpMa- 4
IIOMOILBIO CTEIEHHBIX psi- | INOHHBIM HCTOYHUKaM
JIOB.
5. | Uucnennsie MeTompl peme- | [IpopaboTka TeopeTH4YecKoro maTepua-
HUSl OOBIKHOBEHHBIX TU(- Jla 10 KOHCIIEKTaM JIKINI 1 uH(popMa- 10

(bepeHIaTbHBIX YpaBHEHHI
U cucteM quddepeHImaib-

IIUOHHBIM UCTOYHUKAM;
[ToaroToBka K 1a00opaTopHbIM padoTam;



https://ru.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B5%D0%BA%D1%82

HBIX YpaBHEHUHU BrinonnHeHre HHAMBUAYATLHOTO 33]1a-
HUS

6. [IpopaboTka TEOpETUYECKOrO0 Marepua-
Jla TI0 KOHCIIeKTaM JISKIMi 1 nH}opMma-
Pemenne HEJIMHEHHBIX | IUOHHBIM HCTOYHUKAM,

YpaBHEHUU. [ToaroroBka k JabopaTOpHBIM paboTam
BrinosiHeHMe HMHAMBUYATBHOIO 3aj]1a-
HHUSA
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1. IIpopa®oTKka TEOpPETUUYECKOTO MaTepHua-
Pemienue cucteM TMHEHHBIX | JJa IO KOHCIIEKTaM JIEKIMH U nHpopMa-
YpPaBHEHUU. LIUOHHBIM UCTOYHUKAM;

[ToaroToBka K 1abopaTopHbIM paboTam;

8. ITpopaboTka TEOPETHUUECKOro MaTepHa-
Jla 0 KOHCIIEKTaM JIeKIMH U nHpopma-
[Tpubnmxenne  QyHKUUH. | HIMOHHBIM UCTOYHUKAM;

WuTepnionsuus. [ToaroroBka k 1abopaTopHbIM paboTam;
BelnonHenne MHAMBHUIYAIBHOIO 3aja-
HUs
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UToro 54

5 HPAKTUKYM IO JMCIHUIIVIMHE

1. Yncaenunie METOAbI U UX UCIIOJB30BAHUE B PCHICHUH MPAKTHYIECCKHUX 3a1a41

Jlaboparopnas pabota Ne 1. BeiGop U MOAroTOBKAa MHCTPYMEHTAIBHBIX CPEICTB JJIsi BHIOJIHE-
HUS JTa0OpaTOPHBIX PadOT.

2. BBeeHne B 3J1eMEeHTAPHYIO TEOPHIO MOTPENIHOCTEI

Jlaboparopuas padota Ne 2. Onpenenenne abCOTIOTHOW U OTHOCHTEILHOU MTOTPEIITHOCTH BbI-
YUCJICHUH.

3. Huc/ieHHOe HHTEerPUPOBaHMeE.

JlaGopatopHas pabota Ne 3. UucneHHOe HHTErpUpoBaHue. MeTo/1 IEBBIX, MIPABbIX, LIEHTPATbHBIX
IPSIMOYTOJIbHUKOB.
JlaGopatopHas pabota Ne 4. UucnenHoe nnterpuposanue. Meroa tpamnenuii, meroa CUMIICOHA.

4. Beruncjienue 3HAYEHUH IJIEMECHTAPHBIX q)yHKHHﬁ C MOMOIIBIO CTCIICHHBIX PAI0B.

JlaGopatopHas pabota Ne 5. BrruncieHne 3HaueHUH 3J1eMEHTapHBIX (QYHKLIUH ¢ OMOLIBIO CTe-
IIEHHBIX PSIOB.

5. YUnc/ieHHbIE MeTObI pelieHls 00bIKHOBEHHBIX JM(¢epeHIHATbHBIX YPABHEHUI U CH-
creM a1 depeHIHATBHBIX YPaBHEHU

Jlaboparopuas pabota Ne 6. Uucnennoe perienne 3anaqun Komru.
JlabopaTtopnas pabota Ne 7. Uncnennoe pemenne 3aaaun Komu.
JlaboparopHas pabota Ne 8. HucneHnHoe penieHue cuctem auddepeHInanbHbIX YpaBHEHUH.

6. Pemenne HeJIMHEHHBIX YPABHEHH .

JlaGopatopHast pabota Ne 9. UucieHHble METOABI PEUICHUs HEIMHEHHOIO YpaBHEHMS C OJHUM
HEU3BECTHBIM.

JlaGopatopHnast pab6ota Ne 10. UnciaeHHbIe METOABI PEIICHUS] HETMHEHHOTO YPaBHEHUS ¢ OJJHUM
HEU3BECTHBIM: METO/I ITOJIOBUHHOTO JIEJICHHUS.
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JlaGopatopnast pa6ota Ne 11. UucneHHsie METOABI PEIICHHUS] HETMHEWHOTO YPaBHEHUS C OJTHUM
HEU3BCECTHBIM: METOA KaCaTCIbHbIX.
7. PemieHue cucTeM JIMHEHBIX YPABHEHUIA.

Jlaboparopuas pabora Ne 12. [Ipsimple METOIBI PEUICHUS CHCTEM JIMHEHHBIX alreOpanvecKux
YpaBHEHUU.

Jlaboparopuas padota Ne 13. TepaninoHHble METO/bI PEIICHHS CHCTEM JIMHEHHBIX anredpande-
CKUX YpaBHEHHU.

8. Ilpudau:kenne pynkuuii. Uarepnoasiuus.

JlaGopaTtopHnas padora Ne 14. ntepnonsuronnsie hopmyisl HproToHa.
JlaGoparopnas padota Ne 15. MaTepnonsiunonnas ¢popmyna Jlarpamxa.
JlaGopaTtopnas pabora Ne 16. Cxema DiiTkeHa.

Bcero: 32 yaca

6 IMAJAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISAA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4Hble CpeaCTBA, MOKA3ATEIM U KPUTEPHH OLIEHUBAHUA KOMIETeH N

HNHupaexc
KOMITE- Ounenovnoe Iloxazarenu Kpurepun onenuBanus }
- CpeIcTBO OLleHUBAHMS ¢()OpMHPOBAHHOCTH KOMIIETEHIM I
Husknii KonnuecTBO NpaBHIIBHBIX OTBETOB HA BO-
(HeyIOBIETBOPUTENBHO)| Mpockl Tecta MeHee 60 %
IToporosslii KonnuecTBO NpaBHIIBHBIX OTBETOB HA BO-
K-2 T (YIOBJIETBOPHUTEILHO) | Mpockl TecTa oT 61-75 %
] et bazoBsrii KonnyecTBo npaBUiIbHBIX OTBETOB Ha BO-
(xoporio) pockl Tecta oT 76-84 %
Beicokuit KonnuecTBo mpaBUIIBHBIX OTBETOB HAa BO-
(oTH4HO) npockl Tecta oT 85-100 %
JlaGopatopHast paboTa CTy/I€HTY He 3a-
CUUTBHIBACTCSI €CIIU CTY/ACHT:
Huzkuit 1. nomycTui 4uciio omMOOK M HEel0YeTOB
(HEeyIOBIIETBOPUTENb- | MPEBOCXOSIIEE HOPMY, IPU KOTOPOil 1e-
HO) peceKaeTcst IOPOroBbIi MOKa3aTelb;
2. UM €CJIU MPaBUJIbHO BBIMOJIHUI MEHEe
HIOJIOBHUHBI PabOTHI.
IToporosslii Ecau cTyneHT IpaBUIBHO BBINOJIHUIT
(YZOBJIETBOPUTENLHO) | HE MEHEe IOJIOBUHBI pabOThl WM AOMY-
K-2 JlabopaTop- CTHUIT:
Has paboTa 1. He Goree ABYX rpyObIX OMIMOOK;
2. unu He Oojee 0JHOM rpyOON U OJHOM
HerpyOoit olmrOKK ¥ OHOTO HEJ0YEeTa;
3. umu He Oosee IBYX-TpeX HErpyoObIxX
OIINOOK;
4. unu ogHOM HerpyOoil OmHMOKK U Tpex
HEJI0UYETOB;
5. WM IpH OTCYTCTBUU OLIMOOK, HO MPHU
HAJIMYUU YETHIPEX-TIATH HEAOUYETOB.
ba3oBbiii Ecaun cryaeHT BhIMOJHUI paboOTy MOJ-
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(xoporo)

HOCTBIO, HO JOMYCTHJI B HEM:

1. He Gonee oxHOW HerpyOOW OIIMOKH H
OJIHOTO HEJI0YeTa;

2. uiu He 0oJiee ABYX HEJI0UETOB.

Bricokuii
(oTIMYHO)

Ecnu crynenr:
1. BBIMOJHUI paboTy 6€3 OIMMOOK U HEeo-
YETOB;
2. gonycTuil He 6oJiee 0JIHOTO HEI0UeTa.

KonTponbhas
pabora

Huskuint
(HEYTOBJIETBOPUTEITb-
HO)

KontponbHast paboTa He 3aCUUTHIBACT-
Csl €CIIU CTYJCHT:
1. momycTui 4MCIo OMMOOK W HEIOYETOB
PEBOCXO/ISIIEe HOPMY, IIPU KOTOPOH Tie-
pecekaeTcs MOpOTOBBIN TOKA3aTelNb;
2. WM €ClIi MPaBWIbHO BBIMOJIHUI MEHEE
II0JIOBUHBI PabOTBHI.

[Toporosbiii
(YIIOBJIETBOPUTEIILHO)

Ecnu cTyneHT mnpaBUIbHO BBIMOTHUII
HE MeHee IOJOBHUHBI PabOTHl WM JOITY-
CTHIL:

1. He Gonee NBYX rpyObIX OMIHUOOK;

2. unu He Oojee OAHOU rpyOOH M OJIHOM
Herpy0Oo# OIIMOKM 1 OTHOTO HET0YETa,

3. umu He Ooyee IBYX-TpeX HErpyoObIx
OIIUOOK;

4. unu ogHOM HerpyOoil OmHUOKU U Tpex
HEJI0YETOB;

5. WU TIpH OTCYTCTBHH OLIMOOK, HO MPHU

HAJIMYUU YETHIPEX-TISITH HEJIOUETOB.

bazoBrrit
(xopor10)

Ecnu crygeHnt BeimonHun paboTy mosi-
HOCTBIO, HO JIOITYCTHJI B HEM:
1. He Oosiee ogHON HerpyOOi OIIMOKH U
OJTHOTO HEe/I0YeTa;
2. unu He OoJiee IBYX HEJIOUETOB.

Bricokwnii
(oTMuHO)

Ecnu crynenr:
1. BeIONHMI paboTy 6e3 OmuOOK U Helo-
YETOB;
2. njonycTuil He 6oJiee 0JIHOTO HejloueTa.

[1K-2

NunuBuny-
allbHOE 3aja-
HHUE

Huzkuit
(HEeyAOBIETBOPUTEIb-
HO)

PaGora cryneHTa He 3acUMTBHIBAaeTCA
€CIIH:
1. ctyneHT oOHapyKMBaeT HEYMEHUE BBI-
HOJHATH peleHust OoJbIIel 4acTH 3aaa-
HUS,
2. nomyckaer rpyOble OIIMOKH B pelie-
HUW 3aj1a4, OeCIOpSAI0YHO U HEYBEPEHHO
U3JIaracT MaTepuall.

[Toporosbiii
(YIOBIIETBOPUTEIHHO)

Crynent oOHapyxuBaeT 3HaHUE (op-
MyJl W TIOHHMaHH€ OCHOBHBIX METOJIOB
peleHwus 3a1a4, Ho:

1. uznmaraer pemieHHs HEMOJIHO U JIOMycC-
KaeT HETOYHOCTHU B BEIYHCIICHUAX,

2. He yMeeT palHOHAIBHO pemiaTh 3a1a-
Y.

bazoBrIit

CryneHT BbINOJHSAET pabOTy MOJHO-
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(xoporo) CThI0, OOHAPYKMBAET MOHUMAHUE MaTEPH-
ana, HO:

1. nonmyckaer HEKOTOpbI€ BBHIYMCIUTEIb-
HBIC OIIMOKH;

2. HEOpEe)KHO 0OPMIIACT PEIICHHS;

3. IEMOHCTPHPYET PEIICHHUs 33]]a4 TOJILKO
B paMKax aJroOpuTMOB, U3yYEHHBIX Ha 3a-
HATHUSX.

Bricokwuii CryneHT mony4aeT BBICOKHN Oaii, ec-
(oTIMYHO) T

1. BBINONHSET 3a/laHUE B MOJHOM 00BEME;
2. oOHapy>KuBaeT MOHMMaHHUE MaTepHaa,
3. UCMOJIb3YET palMOHAJIbHBIE CIOCOOBI
pelleHus 3a1ay;

4. NeMOHCTPUPYET YMEHHE IO0JIb30BaThCA
JOTIOJTHATEIbHBIMU ~ MUCTOYHUKAMH  3Ha-
HUM.

6.2 IIpomMe:kyToUHas aTTECTAIMS CTYI€HTOB MO JUCIHUILINHE

ITpoMexyTouHass arrecranus SBISETCS NPOBEPKOM BCEX 3HAHMM, HAaBBIKOB U YMEHUU
CTYJI€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCHUILIMHBL. DOpMOil MPOMEKYTOUHON aT-
TECTaLUHU 110 JUCLUIUIMHE SABIISACTCS 3a4eT.

JI1st OLleHUBaHUS PE3YJIBTATOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSIETCS CIEAYIOIHUE KpUTe-
pHUU OLICHUBAHUA.

KpnTepvm OCHUBAHUA YCTHOI'O OTBETA HA 3a4€Te
Ob;eHKa «He 3a4meH0) BBICTABIISICTCA CTYACHTY.

1) UMeroIeMy pobessl B 3HaHMM OCHOBHOT'O Marepuaia, IpeayCMOTPEHHOro Mpo-
rpamMMoH,

2) JIOMyCTUBLIEMY MPUHIMIIMAIBHBIE OIIMOKM B BBIMOJHEHUH IPETyCMOTPEHHBIX
IIPOrpamMMoi 3aJaHui;

3) HE BBINIOJHUBIIEMY OT/IEIbHbIE 3a/1aHUs, IPEyCMOTPEHHbIE (JOPMAMU UTOTOBOTO

HJIW TCKYHIETO KOHTPOJIA.
Ol/!eHKa «3aymeH0» BBICTABIISICTCA CTYACHTY.

1) YMEIOIIEMY OCO3HAHHO BBINIOJIHATH 3aJaHus, IPEyCMOTPEHHBIE TPOTPAMMON;

2) YCBOUMBILEMY B3aHMMOCBSI3b OCHOBHBIX MIOHATUN TUCUHUIIIINHBI;

3) YMEIOIIEMY TPUMEHSATh 3HAHUS IIPU aHAJIU3€ U PEIICHUU MPAKTUYECKHUX 3a/aY;

4) BBINIOJIHMBIIIEMY B IPOLIECCE M3YUYEHHUS! TUCLUUIUIMHBI BCE 3aJaHMs, IPEIyCMOT-

peHHBIM (hOpMaMH TEKYIIETO KOHTPOJIS.

6.3 TunoBbie KOHTPOJIbHBIC 3a/IaHUs WX UHBIC MaTE€pUaJbl, H006XOJII/[MI)Ie AJId
OHCHKHU PE3yJbTATOB OCBOCHHUA TUCIHUIIJIMHBI

IIpumep TecTOBBIX 3a1aHUI

Al.  Yucno t HazpiBaeTcs kopHeM K-oii kpatHOcTH ypaBHeHus f(X)=0, ecau npu x=t

a) obpamraercss B Hyiab (yHkims f(X) u Bce ee mpoumsBoaHbIe 10 K-0ro mopsaka
BKJTIOYMTEIIHBHO
0) obparmraercs B Hynb pyHkims f(X) u Bce ee mpousBosnbie 10 (K—1)-oro mopsaka

BKIIOYHUTCIIBHO
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B) obparmraercs B Hynb (yHkius f(X) u Bce ee mpousBoansie 10 (k+1)-oro mopsiaka
BKJTIOYMTEIIBHO

T) byukuus umeet K kopreit

A2. B uucne 1.0035080

a) JIBa HyJIs IocyIe | He SIBJISIOTCS 3HAYAIIMMUA

0) BCe UG PHI 3HAYAIIUE

B) Bce nU(dpHI 3HAYAIIHE, KPOME ITOCIIETHET0 HyJIs

r) BCe UG PHI 3HAYAIIUE, KpOMe HYJIS mocie nudpsr 5

A3. Ha or orpeske [a,b] cymectByer xopenn ypaBaenus f(X)=0, ecnu f(X) — mempe-

a) f(X) He MensieT 3Hak Ha [a,b]

0) f(x) mBaxkbl U epennupyemMa Ha (8,b) 1 ee MPOU3BOTHBIC HE MEHSIFOT 3HAK

B) f1{X) menser 3nax Ha [a,b]

r) f(X) mensier 3Hak Ha [a,b]

1) f1{X) He MeHsieT 3HaK Ha [a,b]

A4d.  Metoa KacaTeNbHbIX CITYXKHUT s

a) peLIEeHUs] CUCTEM JIMHENHBIX YPABHEHUHN

0) petieHus 00bIKHOBEHHOTO AU (epeHIINaTbHOTO YPABHEHUS

B) HAXOKICHUS NPUOJIMKEHHOTO 3HAYCHUS TIPOU3BOIHOMN

r) BBIYHUCIICHUSI ONPEIETICHHOT0 UHTerpaja

1) pelIeHys HeTMHEHHOTO YpaBHEHUS

A5.  BekTop HEBSI3KH — 3TO

a) YHCII0 00yCIOBICHHOCTH MaTpUIlbl K03 duimeHToB

0) Pa3sHOCTh TOUYHOT'O U MPUOIMIKEHHOIO PEIIEHUS CUCTEMBbI

B) Pa3HOCTh MEX[Y JICBOM U MpaBOM 4acTsIMHU ypaBHEHUs] AX=D TpH MOACTaHOBKE B
HUX OPUOIMKEHHOTO 3HAYEHUS

r) a0COoII0OTHAs! MOIPEUIHOCTh MPUOIMKEHHOTO PEIIEHUs

1) OTHOCHTEJIbHAS MOIPEIIHOCTh MPUOIMKEHHOTO PELICHUs

A6.  MeToa IpOCTON UTEPALIUU CITY KHT IS

a) pelLlIeHHs HeTMHEHHOr0 YpaBHEHUS

0) pelieHns 00bIKHOBEHHOTO MU (HepeHIIMATBEHOTO YPAaBHEHUS

B) HaXOXXJEHU MUHUMYyMa (QyHKIUH

r) BBIYHUCIICHHSI OTIPEICTICHHOTO HHTETpajia

1) peteHus quQpepeHIMaIbHOro YpaBHEHUS B YaCTHBIX POU3BOIHBIX

A7.  Cytb Metona ["aycca npu pelieHnn CUCTeMbl TMHEHHBIX YPaBHEHHUH 3aKIt0yaeTcs
B

a) CBEJICHUH CHUCTEMBI K TPEXAMAarOHAIHOMY BHILY

0) CBEJIEHUH CUCTEMBI K TPEYTOJIbHOMY BHULY

B) MIOCTPOCHUH UTEPAIIMOHHOTO TPOIIECCa YTOYHEHUS PEIICHUS

r) 3aMeHe NMEePEMEHHBIX U CBEIEHUH MPaBbIX YacTel K HyIIO

1) BBIPQKEHUM Ka)KJJOTO HEM3BECTHOTO Yepe3 OCTaJbHBIE KOMIIOHEHTHI BEKTOpa pe-
HICHUs

A8.  Jlausl mpubnmxennsle uyncna ai1=13.456, a,=567.234, as=123.508 u ux oTHOCH-

tesnbHble orpemHocty 81=0.03, 62=0.2, 83=0.01. OTHOCHTENbHAS MOTPENIHOCTH MPOU3BEICHUS
ITHX YUCEI

a) <0.24
0) > 0.006
B) =0.006
T) =0.2

) >0.01
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Matpuna ko3hGUIIMEHTOB PABOM YacTU CHCTEMbl JUMHEHHBIX alreOpanyecKux

ypaBHEHHI OyJeT XOpoIIo 00yCIIOBIEHHOH!, €CIH

YHCII0 00YCIIOBIEHHOCTH MEHbIIe 1

YHCI0 00YCIOBICHHOCTH paBHO |

9HCII0 00yCIOBIEHHOCTH paBHO 0

q1CII0 00yCIoBIeHHOCTH Oonbiire 0

4qucio 00yciaoBieHHocTH Oobiie 100

OreHKa MOTPEIIHOCTH METO/1a MTOJIOBUHHOTO ISl pEIIEHHUs] HETMHEHHOTO ypaBHe-

uus f(X)=0 ([a,b] — ucxomubIit 0TPE30K, N — HOMEP UTEPALIH)

a)
6)

1)

All.

(b-a)"

b-a

n

(b-a)"
2n

b-a

2n
b+a

2
Merto/ KacaTelbHBIX ISl pelieHus HeauHeiHoro ypaBuenus f(X)=0 moxHO wmc-

IIOJIb30BaTh, €CJIN

a)
6)
B)
r)

1)

Al2.

y3JI0B)

a)

Al3.

a)
6)
B)
r)

Al4,

byukius f(X) He MeHseT 3HaK Ha [a,b]

niepBasi ¥ BTopasi npou3BojiHbie pyHkuun f(X) He MeHsOT 3HaK Ha [a,b]

BTOpas npousBoaHas GyHkuuu f(X) 6onbiire Hys Ha [@,b]

f1{X) menser 3nax Ha [a,b]

f(x) mensier 3Hak Ha [a,b]

[Iar paBHOMEpHOU ceTKH BhramciseTcs mo ¢popmysie (b, a — rpanuipl, N — 4uciio

hz;a
n-1
hobta
h=2
n
he 0
n-1

[TonunowMm Jlarpanxa — 310

MOJBIHTETpalbHAs QYHKITUS

(dbopMa UHTEPIOJIALMOHHOIO MHOTOUJIEHA

npubIKeHHOoe penieHue 3anaun Komm

npuOmKkeHrne QyHKIUY 110 METOAY HaUMEHBIINX KBaJpaToOB

PacuerHast (hopMyJia HTEPAIIMOHHOTO MPOIecca ISl BEIYMCICHHUS I-TO0 KOMITOHEH-

Ta MPUOIIVOKEHHS K KOpHIO ypaBHeHust AX=b o meTony SIkoOu umeet Bu:

a)
6)

x(D — AL x®) _p

(k+1 b Zall Jk+1 Zall J
X_(k+1) =¢(X_(k))

k+l b _ Zauxgk)

|| j=1, j=i
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Al5. TlocnenoBaTebHOE YMEHBIIIEHUE IIara HHTETPUPOBAHUS TIPH BBIUYMCIICHUHU OTpe-
JIEJICHHOTO MHTeTpala

a) HE MEHSIET MOTPEIIHOCTh BHIYUCICHUS

0) BEJIET K YMEHBIIEHUIO MOTPEIIHOCTH JO MOMEHTA Havyaja BIUSHUS MOTPEIIHOCTEN
OKpYTJICHUS

B) BEJICT K HEOrPAHUUECHHOMY YBEJIMYEHUIO IMOTPEIIHOCTH

r) BEJIET K HEOrPAaHUYEHHOMY YMEHBIIIEHHUIO MMOTPEIIHOCTH

Bl. Meronom Xopa HalWTH KOpeHb ypaBHeHHs 2X—C0SX=0 Ha mHTepBane [0,m/2]. Bol-

IIOJIHUTh OJHY UTCPALUIO. 3amucaTh OTBET C TPpEM:A 3HAYAIIUMHA I_II/I(bpaMI/I.
2

B2.  Haiitu npubnmkeHHOEe 3HaYCHHE MHTETpasia J.xzdx o ¢opMylie Tpamenuii I
0

n=4.

B3. Haiitu abcCoMOTHYIO U OTHOCHTEIBHYIO IOTPEITHOCTH MPHUOIMKEHHOTO 3HaYe-
HUS MHTErpajla, Hali/IeHHOrO B IPeAbIAYILEM 3a/1aHUU.

B4.  Ha MHOXecTBe KBaJIpaTHBIX MaTpHIl pazmepa 3x3 mocuurtaiite paccTosHUE P1 VIS
MmaTpul A u B.

100 1-21
A={010|uB=5 3-2|
001 711

B5.  Boruncauth unciao 00ycioBIEHHOCTH MaTpPHULIb

01 0 0
A=l 0 01 0
0 0 o1

Cl.  Jlnsa ypaBHeHHS 1— X =Sin X HalIUTE OTPE3KU M3O0JSILUN KOPHEH, TJe IPUMEHUMBI
METO/ XOpI. BriOepute st yTOUHEHHS Ka)XI0TO KOPHS COOTBETCTBYIOIIEE YpaBHEHHE U OTpe-
30K TaK, 4TOOBI 3HAYCHHS MEPBOM 1 BTOPOil nmpom3BoaHbIX (yHkiuu f(X) ypaBHenust f(X)=0 Obi-
JIM TIOJIO’KUTEITFHBI Ha 9TOM OTpPE3Ke.

C2.  Cucremy JIuMHEHHBIX anreOpandeckux ypaBHEHHH

OX =X, + X%, =4
0,5% —+2X%, —X; =1
X=X, +4X%, =2
MIPUBEANTE K BUAY, [T03BOJISIIOIIEMY ITOCTPOUTH UTEPALIMOHHYIO MTOCIIE0BATEIBHOCTD 110
Metony 3enaensd. OueHuTe cXOAMMOCTh UTEPALMOHHOM IOCIIEN0BAaTENIbHOCTH. Brinonnure nsa
11ara UTepauy, BbIOpaB HadallbHOE MPUOIINKEHHE.
C3.  Haiitu unTepnonsuuoHHslii monuuoM Jlarpanxa Juist TaOaMuHOW (QYHKLIUH U T10-
CTPOUTH TpapuK MOJMHOMA U QYHKIMH, 331aHHOM TaOIMYHO.
X 0,5 0,7 1
f(x) 2 2,4 3
C4. TlocTpouTh TEOMETPHYECKYIO HMHTEPIIPETAIMIO METoNa Diyiepa s pelIeHus
nuddepeHimanbHOro ypaBaenus y'=f(X,y) ¢ HagaibHbIM ycioBueM Y(Xo)=Yo.
C5.  CdopmymupoBaTh MOCTAaHOBKY 3a/1a4¥ PEUICHHUS HEITMHEHHOTO ypaBHEHHS U T'eO-
METPUUYECKU IIPOUHTEPIIPETUPOBATD €€.

IIpumep onucanus J1adopaTopHOi padoThI

JIaGoparopHas paboTa
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YuciieHHbIE METO/IbI PEIICHUS] HEIMHEWHOTO YPaBHEHUS ¢ OJJTHUM HEM3BECTHBIM: METO/ I10JIO-
BUHHOTO JIEJIEHUS, KacaTeJIbHBIX
ITocTranoBka 3anaun
Hano ypaBuenue f(X)=0. Anroput™ Hax0XICHUS KOPHS COCTOUT U3 JIBYX ATAIIOB:
1. Ortpickanue OTPE3KOB, COACPKAIIUX 110 OJTHOMY KOPHIO — JIOKaJIU3alus KOPHEH.
2. YTO4YHEHHE MPUOIIIKEHHOT0 3HAYEHUS 10 HEKOTOPO# TouHOCTH. Ha 3TOM 3Tamne npumenser-
Cs1 O/IMH U3 METOJIOB: ITOJIOBUHHOTO AesieHus, HproToHa.

3ananue 1. UcciaenoBanune pynkuun. OtaesieHue KOpHeN.

HccnenoBaTh QyHKIUIO C IENBIO JATBHEHINIETO YHCACHHOTO perieHus ypasuerus f(x)= 0.
Ipumep. f(X)=+/x —€0S x a1t ypaBHerus +/x —os x= 0.

Jis manpHEWIero MCIoiIb30BaHUS MOXHO OIPENCSNIUTh (YHKIUIO, CO3[]aB COOTBETCTBYIOIIHUIA
m-daiin. Oopamume enumanue: ims Qaiisia J0HKHO COBIAAATH ¢ UMEHEM (DYHKITHH.

function y=f(x)

y=sqrt(x)-cos(X);

[Toctpoum rpaduk ¢yHkimu f(X) Ha 1OCTATOYHO OOJBIIOM OTpE3Ke U3 O0JACTH ONMPEICICHUS
TSl TOTO, YTOOBI BU3YaJIbHO ONPEIEIUTh KOIN4ecTBO KopHel ypasHenus f(X)=0.

[To rpaduky QyHKIHE OnpeneuM, CKOJIBKO KOpPHEH MMeeT ypaBHeHHe. Eciu 3To 3arpynHu-
TEJILHO, TO MOXHO nepeiitu K ypaBHeHuto Buaa f1(X)=f2(X) u mocrpouts rpaduku AByX GYHKIIHIA.

i
Fle Edt Vew Insert Toos Window Help ) Figure No. 1 _|O !l
loz@ahAa s 2o Eile Edt Yiew Insert Tools ‘Window Help
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B nannoM ciyuae mokanm3yeM eMHCTBEHHBIN KOpeHb Ha oTpe3ke [0.1;1]. Ecau B Bamem Bapu-
aHTe HECKOJIbKO KOPHEH, TO BEIOEpUTE nepeoHauanbio 00Ul KOpeHb.

Ha BpiOpanHOM oOTpe3ke HEOOXOJUMO NPOBEPHUTH YCIIOBUS TEOPEM CYIIECTBOBAHHUS U E€IUH-
CTBEHHOCTHU KOpHS Ha oTpe3ke. MOXHO cenaTh 3To rpaduyecku, mocTpouB rpaduku GyHKIHH,
€€ IIEPBOM U BTOPOU MPOU3BOIHBIX.

332181—[1/16 2. YTouHeHHe KOpHeﬁ C MIOMOIIBIO METOAA ITOJIOBUHHOI'O JCJICHU.
YTOYHUTH KOpHU YPAaBHCHUA MCETOAOM IIOJIOBUHHOI'O OCJICHUA U yKa3aTb KOJIUYCCTBO
HTepaHHﬁ, HCO6XOI[I/IMI)IX JUTSL JOCTHIKEHUS 3aJJaHHOM TOYHOCTH.

JInst yTOuHEHHsI KOPHEH ypaBHEHHUS MbI JOJDKHBI O(OPMHUTH aJITOPUTM METO/Ia MTOJIOBUHHO-
ro JielieHus B BUAE M-¢aiina, a KOJUYECTBOM UTEepaluil OyJeT SBIATHCS KOJWYECTBO JEJICHUN
otpe3koB [a; b], [a,; b, ] u Tak manee momonam 10 KOCTHKEHUS 3aHaHHON ToYHOCTH €. Tekct M-

¢aitna MOXKeT BBITJISIETh CIEIYIONIMM 00pa3oM:
function [t,n]=vilka(func,a,b,eps)
n=0;
while b-a>2*eps
c=(a+b)/2;
n=n+1;
fl=feval(func,a);
f2=feval(func,c);
if f1*f2<0
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b=c;
else
a=cC,
end,
end,;
t=(a+b)/2;
OOpaTuBIIMCh K JTAHHOW (PYHKIIMM C KOHKPETHBIMU TapaMeTpaMH, MOJYYUM IMPUOIMKEHHOE
3HAYCHHUE KOPHS U KOJIMYECTBO 3aTPAUYCHHBIX UTEPALIUA:
>> [t,n]=vilka('f',0.1,1,0.01)
t=
0.6414
n=
6
Coenaitme npoesepky!
Brruucnure npuOnmkeHus KOpHA ¢ TOYHOCTHIO £=102 1073, 10*%, 10°, 10%. C YBEITUYCHUEM
TOYHOCTH TIOTpPeOyeTCsl OOJbIIee KOJUISCTBO 3HAYANIMX MU(P B BEHICCTBEHHBIX Pe3yJbTaTax.
[TosToMy B HY>KHBIF MOMEHT ipuMeHuTe kKomanxy format long.
3aganue 3. YTouHeHHe KOPHEH ¢ MOMOIIbI0 METO1a KACATEJIbHbIX.
YTouHUTE KOPHH ypaBHEHHUs JTaHHBIM METOJIOM C YKa3aHHEM KOJMYeCTBa UTepaluii, He-
00XOOUMBIX JIJIS JIOCTHIKEHMS 3aJJaHHON TOYHOCTH.
CpaBHUTE CKOPOCTh CXOJIMMOCTH METO/0B (TI0 YUCITy UTepaIuii) s Ka)XI0T0 3HAYCHUS
€. Pe3ynbpTaThl mpecTaBbTE B BUAE TAOJIUIIBL:

KOJIMYECTBO MUTEPALUN
€ npUOIKEHNE KOPHS
IIOJIOBUHHOTO JIEJICHHUS KacaTeNbHbIX
10
10
10°

IIpumepbl BAPMAHTOB KOHTPOJIbHBIX padoT

YucieHHbIe METOABbI pPelIeHUs HeJHHEeHHbIX YPABHEHUMH
Bapuanr 1

1. Ornenure KOpHH ypaBHeHuss COSx —X+1=0.

2. Y6enurtech B IPMMEHMMOCTH METO/a KAacaTeNbHBIX JUIS ypaBHEHHs X>-3=0 Ha OTpe3ke
[1;2]. Beruucnure nepBbie ABa TPUOIMIKEHUS K KOPHIO.

3. BpluncnnuTe MOJOKUTENbHBIN KOPEHb yYpaBHEHUS x°-2=0 METOZOM MOJOBUHHOTO Jelie-
HUa ¢ ToyHocThiO 70 0,1. Kakoe koiam4ecTBO mIaroB JJis 3TOTO MOTPeOOBaIoCh, €CIu
JUTMHA HAYaJIbHOTO OTPE3Ka JIOKATH3aIui KOpHS paBHA 1?

Bapuant 2

1. Otnenure xopHU ypaBHeHHs Sin x — X —1=0.

2. Y6eautech B IPUMEHHMOCTH METO/a KacaTelbHBIX I ypaBHeHHs 3x>-1=0 Ha oTpeske
[0;1]. Beruucnure nepsble 1Ba MPUOIMKEHUS K KOPHIO.

3. BhluncIHMTE TIONOKHUTETbHIH KOPEHb ypaBHEHHS X>—3=0 METOMOM MOJOBHHHOTO Jele-
HUA ¢ ToyHOCThIO 70 0,1. Kakoe kKoiam4ecTBO miaroB /i 9TOTO MOTPeOOBaIoCh, €CIu
HaYaJIbHBIA OTPE30K JOKanu3auuu KopHs [ 1;3]?
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3amanue: Otnenute kKopHu ypaBHenus f(X)=0 mns Bamedt ¢pyHkimu u pemmre ypaBHECHHUE Me-
TOJaMH [OJIOBHHHOTO JIeJICHHs, KacaTelnbHbIX. OTYET MPEe/ICTaBbTe B BHJEC TEKCTOBOIO JTOKYMEH-
Ta (cxeMy 0pOpPMIICHHSI OTYETa CM. B TEKCTE J1a00paTOpHOI pabOThI).

Ne | f(x) ®UO crynenta | Ne | f(x) ®UO crynenra
1 | 4xIn?x—41+x +5 6 | xInx—x?+3x—-1

2 | x%e*+3¥x-1-2 7 | x*-09x%*-x-0.1

3 | e¥-3J/x 8 | Inx—2cosx

4 | Joe e 9 | e 1

5 | e 04 x242x-1 10 | e —5x2 +10x

3amanue:

Haiigure npubmkatonue ynkuuu s Bameit Gynkunu, 3aganHoil TabnuyHo (CM. BapHAHTHI

WHAUBUIYAJIbHOTO 3aJJaHUs).

Bapuanr @dyHKIWs, 3a1aHHAs TAOJIHMYHO
1 X 1,73 2,56 3,39 4,22 5,05 5,87 6,7 7,53
y 0,63 1,11 1,42 1,94 2,30 2,89 3,29 3,87
2 X -133 | -384 | 323 | -2,76 | -2,22 | -167 | -113 -0,6
y 2,25 2,83 3,44 4,31 5,29 6,55 8,01 10,04
3 X 1 1,64 2,28 2,91 3,56 4,19 4,84 5,48
y 0,28 0,19 0,15 0,11 0,09 0,08 0,07 0,06
4 X 12 1,57 1,94 3,31 2,68 3,05 3,42 3,79
y 2,59 2,06 1,58 1,25 0,91 0,66 0,38 0,21
5 X 11 1,74 2,38 3,02 3,66 4,3 4,94 5,18
y 1,73 2,98 3,53 3,89 4,01 4,25 4,32 4,38
IIporpamma 3a4yera
Teopernyeckne BONpocol
1. Wcropus 4MCIIEHHBIX METOIOB.
2. 3HaueHHE YUCICHHBIX METOIOB JUIS UCCIEIOBAaHUH, OCOOCHHOCTH MX MPHUMEHEHHE.
3. Kunaccudukanus norpemHocreii.
4. AOCONIOTHAs U OTHOCHTENbHAS MOTPEITHOCTb.
5. JlelicTBus ¢ mpuOIMKEHHBIMU YHCIIAMHU.
6. IlpubmmKeHHOE BHIYMCICHHE HHTETPAJIOB C UCTIOIB30BaHUE KBAAPATYPHBIX (HOopMyIT

C PaBHOOTCTOAIIUMU y3JIaMHU.

7. YucneHHoe HHTErpUpoBaHUE. METOJ JIEBBIX W LEHTPAIbHBIX HPSIMOYTOJbHUKOB.
I'eomerpuyeckas nHTepperanus Meroaa. OLeHKa NOTrPEeIHOCTH.
8. UucneHHoe MHTErpHpoBaHUE. MeTOJ MpPaBbIX W LEHTPAIbHBIX HPSIMOYTOJbHUKOB.
['eomeTpuueckas uHTepnperanus Meroa. OleHKa MOrpenHoCTH.
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9. YucnenHnoe umHTErpupoBaHue. Meton Tpamenuii. ['eoMeTpudeckas MHTEPIPETALIH
MeTroaa. OleHKa NOTPEITHOCTH.

10. Yucnennoe unterpupoBanue. Meron Cumncona. I'eomerpuueckas UHTEpIpETaIUs
MeTroaa. OleHKa TOTPEITHOCTH.

11. WuTerpupoBaHue ¢ IEPEMEHHBIM IIATOM.

12. YucnenHoe uHTerpupoBanue: Meroa ABOWHOTO NepecyeTa.

13. Brluncrienue 3Ha4eHUI AIEMEHTaPHBIX (PYHKIMIA C TOMOIIIBIO CTETIEHHBIX PSJIOB.

14. YwucneHHbIC METO/IBI PEIICHUST OOBIKHOBEHHBIX MU (PepeHITNAIBHBIX ypaBHEHUN 1
cucteM nuddepeHIaibHbIX ypaBHEHUH.

15. 3apaua Komn.

16. Meton Diinepa mnsa pemenus 3agadn Komu. ['eomeTpuueckas WHTEpIpeTamus Me-
TOA.

17. MonudunupoBanHblid MeTO 1 Diiiepa s penieHus 3anadu Komm. ['eomerpudeckas
WHTEpIpETaLHs METO/1A.

18. Meton Diinepa-Komm mist permenus 3agaun Komm. ['eomerpudeckass mHTEepnpera-
1M METO/IA.

19. Meron Pynre-KyTTa uerBeproro nopsiaka TouHocTH (0e3 BbIBO/A).

20. YucneHnHsle METOMBI pemieHus cucteM AudQepeHnnanbHbIX YpaBHEHUH.

21. TloctaHOBKa 3aJa4M pEIICHUS HEMTUHEHHOrO YpaBHEHUSI, TEOMETPHYECKast HHTEPIIpe-
Talus.

22. DTtanbl YUCIEHHOTO PEIICHUs HEIHMHEWHOro ypaBHeHUs. OtaeneHue KopHeil. YTou-
HEHUE KOPHEH.

23. Meroa MOJIOBUHHOTO JIENIEHUs AJI PELIeHUs] HETMHEHHOr0 ypaBHEHUS C OJJHUM He-
n3BecTHBIM. OIIEHKa MOTPEITHOCTH U KPUTEPUN OKOHYAHUS UTEPAIIMOHHOTO TIPOIIecca.

24. Meroa KacaTeabHBIX AJISl PEIICHUS] HEIMHEHHOTO YPaBHEHUS C OJHUM HEU3BECTHBIM.
['eomerpuueckas unTepnperanus Meroaa. ONeHKa MOTPEIIHOCTA U KPUTEPUl OKOHYAHUS WUTE-
paIOHHOTO MpoIiecca.

25. OCHOBHBIC MTOAXO/IBI K PEIICHUIO CHCTEM JTMHCHHBIX YPaBHEHUH.

26. Meron ['aycca u ero Moaudukanuu (Meton ['aycca onTUMAIBHOTO UCKITFOUEHUS,
meron ["aycca-XKopaana).

27. TloctaHoBKa 3a7aud HHTEPIIOIUPOBAHHUS.

28. VHTepnoaupoBaHUe IS CIIy4ast PABHOOTCTOSIIUX Y3JI0B.

29. UntepnonsuuonHsie popmyiisl HeroToHa.

30. Harepnonsuuonnas Gopmya Jlarpamxka.

31. Cxema DiiTkeHa.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBbIX
B NPOIECCE OBYYEHUSA

NudopmanuoHHbIe TEXHOJOTHU — 00yUEHHE B SJIEKTPOHHON 00pa3oBaTeIbHOM cpejie ¢
LEJIBI0 PACIIMPEHUsl J10CTyNna K 00pa3oBaTeiIbHBIM pecypcaM, yBETUYEHHUS KOHTAaKTHOI'O B3aM-
MOJICHCTBHUS C TpenoaBaTeieM, MOCTPOCHHUS WHINBHIyaJbHBIX TPAEKTOPUH MOJATOTOBKH, 00B-
€KTUBHOI'O KOHTPOJISI U MOHUTOPUHIA 3HaHUH CTYJICHTOB.

B o0Opa3zoBarenpHOM Tporiecce Mo TUCIHUILTHE HCIIONB3YIOTCS CIeAyIore HH(OpMaIIH-
OHHBIE€  TEXHOJIOTHM,  SBJISIOIIMECS  KOMIOHEHTaMH  JJEKTPOHHOW  MH(OPMALMOHHO-
oOpa3zoBatenbHOil cpeant BITIY:

e Odununanbusiit caiit BITIY;

e Cucrema anexktponHoro ooyuenuss ®I'bOY BO «BI'TIY »;

e (CucremMa TEeCTHPOBaHHS HA OCHOBE e€IWHOTO mopTana «MHTepHeT-TecTHpoBaHUS B
cdepe 00pazoBaHUS WWW.i-exam.ruy;

e DJIEeKTPOHHBIE OUOINOTEUHbIE CUCTEMBI;

e MynbTUMeIUITHOE CONPOBOXKICHUE JIEKINI U MPAKTHYECKUX 3aHATHH;


http://www.i-exam.ru/
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¢ (OOyuaromue IporpaMMsl

— omepanuonHas cucrema Windows;

— maket MS Office (Word, Excel);
opayszepsl (Opera, Explorer, Google u mp.);
MaTeMaTudeckuii maker MatLab.

8 OCOBEHHOCTHU U3YYEHUA TUCHUIIJIMHBI UHBAJIUJAMMU U IMOAMMU C
OI'PAHMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

HpI/I O6y‘-I€HI/II/I JiiL ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBbS IIPUMCHAIOTCA alall-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSAMH, H3JIOKCHHBIMU B pa3zed
«Oco0eHHOCTH OpraHu3ai 00pa30BaTEILHOIO MpoLEcca MO 00pa30BaTeIbHBIM IPOTrpaMMaM
JUISl MHBAJIMJIOB M JIUI C OTPAaHUYEHHBIMHA BO3MOXXHOCTSIMH 37I0POBBS» OCHOBHOW 00pa3oBaTeb-
HOU MporpamMmbl (MCTIOJIB30BAHUE CHEIMATBHBIX YYEOHBIX TOCOOUI U JUIAKTUYECKUX MaTepHa-
JIOB, CTICIHAJIBHBIX TEXHUYECKUX CPEJICTB 00YUEHUs KOJUIEKTHBHOTO M MHAWBUAYAIHHOTO TOJIb-
30BaHMUs, IPEJAOCTABICHHE YCIYT aCCUCTEHTA (IIOMOIIHHUKA), OKA3bIBAIOLIETO 00ydaromumMcs He-
00XOIMMYIO TEXHHYECKYIO TIOMOIIb U T.II.) C YY4ETOM MHIMBHIYAIBHBIX OCOOEHHOCTEH 00y4a-
IOIINXCS.

9 CIIMCOK JIMTEPATYPbI U UH®OPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa

1. HdemupoBuy b.I1. OCHOBBI BBIUMCAUTENHHON MaTeMaTuku : ydyeO.nmocobue. - CIIO. ;
M. ; Kpacuonap : Jlans, 2011. - 664 c. (25 3k3).

2. HcaxkoB B.H. DnemeHTbl 4HCIIEHHBIX METOJOB : y4el. mocodue A CTyA. BY3O0B,
obyuaromuxcs 1o creil. "Maremaruka" / B.H. Hcakos. - M. : ACADEMIA, 2003. - 188, c. - (39
9K3.).

3. Jlamumk, M.II. YucneHHble METOBI : y4e0. TOcOOue IS CTY. BYy30B, O0YUYArOIIHXCS
no cren. "Mudopmaruka" / M.IL. Jlanmuuk, M.U. Parynuna, E.K. Xennep. - M. : Akanemus,
2004. - 383, [1] c. - (Beicmee mpodeccrnonanbHoe oOpa3oBanue). (24 7k3.)

4. Tlantuna, U.B. Beruncnurtenbnas marematuka : yueOnuk / 1. B. Ilantuna, A. B.
CunuykoB (YuuBepcurterckas cepusi). — M. : Mapket JIC, 2010. (5 3x3)

5. ®enuenko, ['.'M. Yucnenusie MeTons! : Kypc nekmuii / .M. ®@enuenko ; M-Bo oOpa-
3oBaHus U Hayku Poc. @enepanun, BI'TIY. - bnarosemenck : [M3n-Bo BI'TIY], 2005. - 178 c. (12
9K3.)

6. Ilumenos, B.I'. Yucnennsie Metoapl. B 2x gactax. Y. 1: yuebHOe mocobue is By-
308 / B.JI. IlumenoB. — MockBa: WM3n-so IOpaiit, 2022. — 1l1lc. — Pexxum nocryna:
https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-1-492872#page/1

7. Tlumenos, B.I'. Uucnennsie Metoasl. B 2x gactsax. Y. 2: yueGHOe mocoOue s By-
30B / B.I'. [lumenoB, A.b. JloxxaukoB. — MockBa: M3n-Bo Opaiit, 2022. — 107c. — Pexum no-
cryna: https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-2-492873#page/1

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI
1. Wudopmanmonnas cucrema «EquHoe 0KHO JTocTyna K 00pa3oBaTeIbHbIM pecyp-

cam». - Pexxum noctyna: http://www.window.edu.ru/
2. Tlopran Hay4HOI AeKTPOHHON OMOIMOTEKH. - Pexnm mocTyma:
http://elibrary.ru/defaultx.asp

3. Wutepuer-Yuusepcurer HMudopmammonnsix Texnomoruil. - Pexum nocryma:
https://intuit.ru
4. HNHTepHeT-KypHan « BbIYMCIUTENBHBIE METOABI U IIPOrPAMMUPOBAHUEY. - Pexum

noctyna: http://num-meth.srcc.msu.su/index.php/journal


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%93%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0
https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-1-492872#page/1
https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-2-492873#page/1
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://intuit.ru/
http://num-meth.srcc.msu.su/index.php/journal
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9.3 DJIeKTPOHHO-0UOJIHOTEYHbIE PeCypChl
1. DOBC «lOpaiit». - Pexxum noctyma: https://urait.ru
2. Tomnpex (0630p CMN). - Pexxum goctyma: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

JUis 1poBeleHUs 3aHATUH JIEKIMOHHOIO M CEMUHAPCKOro THIA, TIPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAllMi, TEKYIIEro KOHTPOJII M TPOMEXKYTOYHOH aTTecTaluu
UCMONB3YIOTCA  ayJIUTOPUH, OCHAIIEHHBbIE y4yeOHOM  MeOenblo, ayIUTOPHOH  JOCKOM,
KOMITBIOTEPOM C YCTAQHOBJICHHBIM JIMLEH3UOHHBIM CHEIHAIU3UPOBAHHBIM  IPOTPAMMHBIM
o0ecrieyeHHeM, C BBIXOJAOM B DJIEKTPOHHO-OMOIMOTEUHYH0 CHCTEMY U 3JIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbuyo  cpeny  BITIY,  MynapTUMeAMHHBIMH — MPOEKTOpPaMH,
9KCHO3MLMOHHBIMM  JKpaHaMM,  y4e€OHO-HAIVISIIHBIMH  MOCOOMSMHU  (MYJbTHUMEIUIHbIE
[IPE3EHTALINN).

CamocrodrenbHas paboTa CTYJCHTOB OpPraHU3yeTCsl B ayJIUTOPUAX, OCHAIIEHHBIX KOM-
IBIOTEPHONW TEXHHKOW C BBIXOJIOM B DJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIBbHYIO CPELy
By3a, B CIELHATU3UPOBAHHBIX J1a00paTOpUsaX MO JAUCLUILIMHE, a TaKKe B 3aj]ax JOCTyNa B JIO-
KaJbHYIO ceTb BITIY.

JIMLIEH3MOHHOE IpPOrpaMMHOE O0ecleYeHHe: OIEepalMOHHbIE CHCTEMbl CeMelcTBa
Windows, Linux; oducusie nporpammer Microsoft office, Libreoffice, OpenOffice; matemaru-
veckuit maker MatLab.

Pa3zpaborunk: CutHukoBa M. A., KaHIUAAT IEJArOTMYECKUX HAYK, JOIEHT


https://urait.ru/
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM

PIIJI o6cyxneHa u omobpena mist peanusanuu B 2022/2023 yu. T. Ha 3acejaHud Kadeapbl
UHPOPMATUKN M METOIUKHU mpenoaaBanus uapopmatuku (mporokoi Ne 1 ot 21 centsops 2022
r.).

PIT/] oGcyxnena u onodpeHna ans peanusanuu B 2024/2025 y4. T. Ha 3aceqanuu Kadeapsl
nH(pOpPMATHUKK U METOJUKH TpernoaaBanus nHGopmaTuku (mpotokoi Ne 8 ot 30 mas 2024 r.).



