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npodeccop kadeapsl KOMIBIOTEPHBIX TeXHONOTHM U cucteM KyoI'AY




1 Henu u 32124y U3yYeHHUs TUCHUINIHHBI

1.1 Ileab 0CBOEHUA TUCUUILIUHBI
N310KUTh OCHOBBI YUCJICHHBIX METO/IOB PEIICHUS] OCHOBHBIX MAaTEMAaTUYECKUX 3a/1a4y Ha
OBM, nokasath MprueMbl U METOJIbI IOCTPOCHUS JUCKPETHBIX MOJICJICH OCHOBHBIX 3a/1au aHAIN3a

u b depeHIraIbHbIX YPaBHEHHUH.

1.2 3agaun AUMCHUILIAHBI

OcHoBHas 3a7a4a Kypca — GopMUpPOBAHUE Y CTYACHTA MPEICTABICHUN O YUCIICHHBIX Me-
TOJax perieHus 3a1a4 Ha OBM. Yriybnenue MmareMaTndeckoro oOpa3oBaHus U pa3BUTHE MPaK-
TUYECKUX HABBIKOB B 00JIACTH NMPUKIIATHOW MaTeMaTHKU. CTYIEHTHI JOKHBI OBITh TOTOBBI HC-
M0JIb30BAaTh MOJYYCHHBIC B OTOW 00JIACTH 3HAHKSI KaK NP N3YYCHHH CMEXHBIX TUCITUTUINH, TaK
1 B IPO(eCCUOHAIBHON JEATEIHHOCTH.

BocrnutatensHbIME 3a/1a4aMU Kypca SIBISIFOTCS: BOCIIUTAHUE CAMOCTOSITENIbHOCTH, OTBET-
CTBEHHOCTH, YMEHUS CAMOCTOSITEIIBHO padOTaTh C TEMATUYCCKOW TUTEPATYPOH U PelIaTh MO-
craBieHHbIe 3amaun cpeacrsamu MathCAD u Maple.

BripaboTka HaBBIKOB UCITOJIB30BAHUS CIICIIMATM3UPOBAHHBIX MATEMAaTHYECKUX TTAKETOB
KaK MHCTPYMEHTA PeLICHHs MPUKIAIHBIX 3a/1a4 SIBISIETCS He0OOX0IMMBIM TpeOOBAaHUEM B COBpE-
MEHHBIX YCJIOBHSIX, UTO YKa3bIBaeT Ha aKTYalbHOCTh JAHHOW yUueOHON AUCHIUILUINHBL. M3yueHue
JUCITUTUTAHBI COTIPOBOKIAETCSI PACCMOTPEHUEM BO3MOXHOCTEH TIPOTpaMMHUPOBaHHS TTAKETOB
MathCAD u Maple, Ha KOTOPBIX peaTU3yIOTCs N3yYaeMble BBIYHCIUTEIBHBIC ATOPUTMBI.
[Ipex e Bcero, 3TO MO3BOJISET PACKPHITh BO3MOKHOCTH YKa3aHHBIX TTAKETOB B IIaHe TTpodeccu-
OHAJILHOM JIESATEILHOCTH: KaK MPEToAaBaHusl, TAK U IOCTPOCHUS DJIEKTPOHHBIX YUEOHBIX TOCO-
owmii. Kpome Toro, BBICOKA METOMYECKAsl [ICHHOCTh: B OTJIMYUE OT CUCTEM MTPOTPAMMUPOBAHHS
Pascal, Delphi, C++ u ap., 3T0 M0O3BOJIIET COUYETATh PEATU3AIMIO YUCICHHBIX aJITOPUTMOB C aHa-
JUTUYCCKUMH MPE0Opa30BaHUAMU KOMITBIOTEPHOM anreOphl U pa3HOOOpa3HbIM 2-X U 3-

XMCPHBIM Tpa(I)I/I‘-ICCKI/IM npeaACTABJICHUCM.

1.3 MecTo aucuuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

JlucturinHa BXOAUT B 00s3aTeNbHYI0 YacTh biioka 1 "{uctumauael (Moxynu)" ydeOHO-
ro 1uiaHa. [Ipu ocBoeHHH MaTepuaIoB Kypca OT 00ydaromierocsi TpedyeTcsl MoAroToBKa Mo ciie-
OYIOUUM JUCHUIUTMHAM: «MartemaTudeckuil aHanus», «JIluHelHas anreOpa W aHaTUTHYECKas
reoMeTpus», «OyHKIHOHABHBIN aHamu3y, «luddepeHnuanbupie ypaBHEHUD), a TAKKE YMEHUS

W HAaBBbIKH, ITOJIYYCHHBIC IIPU OCBOCHHU KypcCa ((HpOI‘paMMI/IpOBaHI/IC». Z[aHHOC 00CTOATEILCTBO



CBUIACTCIILCTBYCT O TECHOM MC)KHpGILMCTHOfI CBs3U KypcCa «YucneHanie METOABI» C OCTAJIbHBIMHU

JUCLIUILIHHAMH.

1.4 IlepeyeHb IVIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHUs MO AUCHUILIHHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMbIMHU pe3yJIbTATaAMH OCBOCHHS 00pa30BaTeIbHOI NPOrPaMMBbl
W3yyenne naHHOW yueOHOW JUCIMILIMHBI HAIIPABJICHO Ha (OPMHUPOBAHUE Y 00yUAIOIINUXCS

npodeccuonansubix komnerennuii: YK-1.2, OIIK-8.1, [TKO-6.2.

KOZ[ 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTUKCHUA

PeByJ’IBTaTBI O6y‘I€HI/IH IO JTUCHHUIITMHE
KOMIICTCHIINH

YK-1 CrocobeH OCyIIECTBIATH MOWCK, KPUTUIECKUN aHAIH3 U CHHTE3 WH(POpPMAIHH, MPUMEHSITh CHCTEMHBIN
MOJIXOJ] JUIsl peIlIeHNUs] TOCTaBJISHHBIX 33124
WNYK-1.2. BoiOupaer onTUManbHBIA BapuaHT pe- | 3HAeT METO/Ibl MOMCKA M aHaIn3a HHGOpPMaIu
HICHUS 331241, apTYMEHTHUPYs CBOI BEIOOD YMeeT NpuMEeHsITh COBpEMEHHbIE NH(OPMALIMOHHBIE TEXHO-
JIOTUU HA MTPAKTHUKE
Brianeer HaBbIkamMu pabOTBl C KOMIBIOTEPOM, HaBBIKAMHU
UCIIOJIb30BaHMsI IPOTPAMMHBIX CPEJICTB
OIIK-8 Crioco0OeH OCYIEeCTRIATh NeIarorn4ecKyio IeATeIbHOCTh Ha OCHOBE CICIUATBHBIX HAYYHBIX 3HAHUHN
HOIIK-8.1. JIeMOHCTpUpYET CeNHaIbHbIC HAyY- 3HaeT OCHOBHI TCOPHH MOTPEIIHOCTEH M TCOPHH PUOIIH-
HBI€ 3HaHWS B TOM YHCIIE B IPEAMETHOW 00J1acTH | )KEHHUH, OCHOBHBIE YHCIICHHBIE METOBI alreOphl, METOBI
MOCTPOEHHSI HHTEPIOJSIIIMOHHBIX MHOTOYJIEHOB

YMeeT YHCIIEHHO peniaTh YpaBHEHUsI, TIPUMEHSISI 1JIs1 9TOTO
CJIC/ICTBHS U3 TEOPEMBI O CKMMAIOIINX OTOOpasKeHUSIX, HC-
TI0JIb30BaTh OCHOBHBIE MTOHATHS TEOPHH CPETHEKBAIPATHY-
HBIX MIPUOIMKSHUH IJIS1 TOCTPOSHUS DJIEMEHTA HAMITyYIIIeTO
MprOIIIKeHNs (B MHTETPAIEHOM M IMCKPETHOM BapHaHTaXx)
Brnaneer merogaMu M TEXHOJIOTHSIMU pa3pabOTKH YHCIICH-
HBIX METO/OB IS 3a/1a4 U3 CICAYIOIINX Pa3eNOB: TEOPHS
anMpoKCHMAINM, YHCJICHHOE HHTETPUPOBAHHUE, JHMHEHHAS
anredpa, oObIKHOBEHHbIE MU (depeHInalbHbIe ypaBHEHHS,
ypaBHEHHsI MaTeMaTH4ecKOr pu3nku
IMKO-6 CniocobeH moafaepkuBaTh CaMOCTOSATEILHOCTh, HHUIMATUBHOCTh OOYYAIOIIMXCs, CITIOCOOCTBOBATH pas-
BUTHIO X TBOPYECKHX CIIOCOOHOCTEH B paMKax yueOHO-HCCIIEI0BATEILCKOM IESITeNIbHOCTH
WITKO-6.2. OpraHu30BbIBaCT pa3iIMYHbIC BUIBI 3HaeT METO/Ibl YUCICHHOTO TU(depeHIIMPOBaHUS 1 UH-
TBOPUYECKOH JEATENILHOCTH OOYyYaroIMXcsi NP | TErPUPOBAHUS, METO/IbI YUCIEHHOTO pemenus quddepen-
o0y4eHurn MaTeMaTHKe U MH(POpMaTHKEe; MOTHBH- | IIMAJIBbHBIX YpaBHEHHUH

pyet 00y4aronumxcs K y4ebHO- | YMeeT HHTEPIOIMPOBATh U OILIEHUBATH BO3HUKAIOIIYIO T10-
UCCIIEZIOBATENBCKOM paboTe MO MaTEMaTUKE M | TPEHIHOCTH, IPUMEHATH GOpMyIIbl YnuciaeHHOro auddepen-
nHpopmaruke LUPOBAHUSI U HHTETPHPOBAHUS, IPUMEHSATH METO/BI YHC-

JIeHHOTO pemenust quddepeHnaIbHbIX YpaBHEHUH.
Brnaneer HaBblkaMy padOTBI C KOMITBIOTEPOM, HaBBIKAMHU
HCIIOJIb30BAHUSI MPOTPAMMHBIX CPE/ICTB

Pe3ynpraTsl 00y4eHHs 10 JUCHMILIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHUS BCEX BU-
JIOB KOHTAaKTHOM M CaMOCTOSITETbHOW pabOThl 00YYarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IJIAHOM.

WHaukaTtopsl JOCTHXKEHHSI KOMIETEHIMM CUUTAtOTCsl CQOPMUPOBAHHBIMM IIPU TOCTHXKE-

HHUH COOTBETCTBYIOIINUX UM PE3yJIbTATOB O0YUYCHHS.



2. CTpyKTYypa M coep:KaHue JUCIUILTHHBI
2.1 PacnipeaesieHne TPyA0éMKOCTH AUCUMIIMHBI IO BHaM padoT
OO0riast TpyI0EMKOCTh AUCIHUILIMHBI cocTaBisieT 3 3au.ea. (108 wacoB), ux pacmpenere-

HHE 10 BUJaM paboT Mpe/CTaBIeHO B TaOIuUIIE.

Bunst padot Bcero ®dopma o0ydeHHs
4acoB OYHasI
VII
ceMecTp
("ackrn)
KonrakTHas padoTa, B TOM 4ncJie: 46,3 46,3
AyIMTOpHBIE 3aHATHS (BCero): 44 44
3aHATH JIEKIIMOHHOTO TUIIA 22 22
71a00paTOPHBIC 3aHATHUS 22 22

TMPAKTUYCCKUEC 3aHATHUA

CEMUHAPCKUE 3aHATUL

WNnas koHTaKTHas padora:

KonTpons camocTosTeIbHOM paboTHI

2 2
(KCP)
IIpomexytounas arrecraims (UKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHC- 17 17
Jge:
CaMOCTOSITeJIbHOE HM3YYCHHE Ppa3/IelioB,
CaMOTMOJTOTOBKa (MpopaboTKa U MOBTOpE-
HHE JICKITHOHHOTO MaTepuaja i MaTepuasia 12 12
YYeOHHKOB M y4YeOHBIX MMOCOOWIA, MOATO-
TOBKa K JIaDOPaTOPHBIM U TPAKTHUYCCKUM
3aHATUSIM. )
[TonroToBka K TEKyIIEeMy KOHTPOITIO 5 5
Kountpoias: 44,7 44,7
IToaroroBka k sK3aMeHyY 44.7 44.7
O6mas TpynoemM- | yac. 108 108
KOCTh B TOM 4H KOH-
OM HIHCIE KO 46,3 46,3
TaKkTHasi padora
3a4. e 3 3

2.2 Conepxanue IMCUMILIHHBI

PaCHpCILCJ'ICHI/IC BHU 0B yqe6H0171 pa60TBI " UX TPYAOCMKOCTH 110 pa3aciiaM JUCIHUIIIAHBI.

Pazgensbl auctuiuingel, u3yyaemele B 7 cemectpe (4 Kypc).

KonmuecTBo yacos

Ne A Breaynuropnas
pas- HaumeHnoBanue pasnenon yatopHas YAUTOD

. Bcero pabota pabota
8 A1 [ o3 | Jp CPC

1. |ITpuGnmxenue GyHKIHMA 6 2 2 2

5 Uucnennoe quddepeHnnpoBanme 14 6 6 9

Y MHTETPUPOBAHHE




UwrcneHHbIC METOTBI PEIICHUS 3a-
nmaun Komm 11st cucteM OOBIKHO-
BEHHBIX AU(PEepeHIIHATHLHBIX
ypaBuenuii (OJ]Y). Annpokcuma-
IUs1, YCTOMYUBOCTH, CXOTUMOCTb.
Cerounsie pynkuuu. Merox Dii-
nepa

10

Merons! Pynre-KyTTsl pemenus
cuctem O/1Y. [Ipumenenue mnpa-
BUJIa PyHre npakTu4ecKoi OLEHKU
norpemHocty. Meron Anamca.
IIpoBepka cyiiecTBOBaHUS TOYHO-
IO peleHus N0 HallICHHOMY IpH-
OMKEHHOMY

Pewrenne cucreM TuHENHHBIX aj-
reOpanueckux ypaBHeHuil. [1ps-
Mble MeToibl: ["aycca, ["aycca ¢
BBIOOPOM TJIABHOTO AJIEMEHTA.
OrneHka NOrperHoCTH YHCIECHHBIX
METOJIOB pelIeHus anredpanye-
cKux cucreM. Mtepanmonnsie me-
TOJIbI PELICHUS] IUHENHBIX CUCTEM.
Meto IpOCThIX UTEPALUN, METO/T
3einens. Meron nporonku. Meto-
JIbI IPUOIMKEHHOTO PelIeHHsI He-
JMHEHWHBIX aJIreOpandecKux ypas-
HEeHUil. MeTon neneHust oTpe3ka
nonoJjiaM. Meron npocTou urepa-
nuu. Meton HeroTtona (Meton ka-
caTeNbpHBIX). Pemenue cucreMsl
anreOpanvyecKix ypaBHEHUH.

10

UucneHHbIe METOIBI PEIICHUS Kpa-
eBo 3amaun a1 qudepeHnmnansb-
HBIX YPaBHEHUH B YaCTHBIX MPOU3-
BOJHBIX (YpaBHEHHUE TEILIONPO-
BOJIHOCTH, BOJTHOBOE YpaBHEHHUE,
3aava Jlupuxiie Ui ypaBHEHHUS
[Tyaccona). SIBHbIC 1 HESIBHBIE
pa3HOCTHBIE CXeMbl. METOJ] CETOK.

10

Htoro no pazaenamM JuCHMUILUTMHBL

56

22

22

12

KonTpons camocTosaTenbHON pado-
T61 (KCP)

2

[IpomexxyTouHas arrectanus
(MKP)

0,3

0,3

[ToaroroBka K TeKyuieMy KOHTpPO-
i)

5

IloaroroBka K 3K3aMeHy

44,7

44,7

OO0mas TpyA0€MKOCTh 10 AUCIIH-
IUIMHE

108

22

22

64

2.3 Conep:xaHue pa3iesioB (TeM) THCHHIINHBI




2.3.1 3aHATHA JEeKIHOHHOI0 THIIA

Ne
/o

HaunmeHnoBanue
pasaena

Conep:xanue pasjaena

dopma Te-
KYyLIero
KOHTPOJIA

[Tpubnnxenne
byHKIMI

OcobeHHOCTH MaTeMaTHYeCKUX BhIYHCIIE-
HUH, peannzyembix Ha DBM. [IpubmmkEénnbie
quciia U IeHCTBUS C HUMH.

[Tpubmxenne GpyHKIMH MHOTOWICHAMH.
WHTepnonsunoHHbIi noauHoM B Gpopme Jlarpan-
*ka. MaTepnonsuuoHHbil noauHoMm B opme Hrto-
tToHa. KyOuueckue craiinel. MeTo HaMEHBIINX
KBaJIpaToOB, TPUTOHOMETPUYECKUN MHOTOUJIEH.
CriaxxuBaHue HaOJII0ICHUH.

IIpoBepka
JOMAIHETO
3alaHus

Uucnennoe audde-
PEHIIMPOBAHUE W WH-
TErprUpOBaHUE

Uucnennoe nuddepennuponanue. [Ipo-
creiimme (GopMyJIIbl YUCICHHOTO TU(PepeHITpo-
BaHMs. OnieHKa norpemrHocTH. ONTUMalIbHBINA Iar
YHUCICHHOTO JU(PEepEeHIIMPOBAHUSI.

YucnenHoe unterpupoBanue. Kagparyp-
HbIC (DOPMYITBI: IPSIMOYTOJILHUKOB, TPaIeuH,
Cumricona. IIpaBuno PyHre u yrouneHue mno
Puuapacony. Merox Monte-Kapuo.

[IpoBepka
JIOMAIITHETO
3a/laHus

Pemienue ypaBHeHuUi
U CHCTEM, METOMbI
JTMHEHHOU anreOpbl

Pemenue cucreM nmuHEHHBIX anreOpande-
ckux ypasHenuil. IIpsmeie meronsrl: ['aycca, ['ayc-
ca ¢ BIOOpPOM IJIaBHOT'O 3JIeMeHTa. Brruucnenue
onpeaenuTenel 1 00paTHON MAaTPHULIBL.

OOyCIIOBIEHHOCTh MaTPHIIBI TUHEHHOM CH-
ctembl. O1leHKa IOTPEIIHOCTH YUCIEHHBIX METO-
JIOB pEIICHUS alre0pandecKux CUCTEM.

HrtepanimoHHbie METOABI PELICHUS JTUHEN-
HBIX cucTeM. MeToJ MPOCThIX UTEPALUil, METO
3eiinens. MeTos MPOrOHKH.

YactuyHble Tpo6ieMbl COOCTBEHHBIX 3HA-
YEHHUI MaTPULIBI.

MeTo1p1 TPUOTMKEHHOTO PeLIeHUS HEeNu-
HEHHBIX areOpandyecknx ypaBHeHU. MeTo ne-
JIeHUs1 OTpe3Ka rnomnoyiaM. MeToa npocTou urepa-
117078

Meton HeroToHa (METO KacaTeNbHBIX).
Pemenune cucremsl anreOpanvdeckux ypaBHEHHUH.

[IpoBepka
JIOMAIITHETO
3a/laHus

OOBIKHOBEHHBIE
muddepeHranbHbIe
YpaBHCHHSI W ypaB-
HEHUSI MaTeMmaruye-
CKOM (hM3UKH

Uucnennsle MeToAbl pemenus 3agaun Ko-
¥ JTSI CHCTEM OOBIKHOBEHHBIX TG (epeHITHAIb-
HbIX ypaBHeHu# (O/1Y). Anmpokcumanusi, yCTou-
YHBOCTH, CXOAUMOCTh. CeTounble pyHKIMN. Me-
TOJ Ditnepa.

Meroas! Pynre-KyTTsl pemenns cucrtem
OAY. IIpumenenne npasuia PyHre npakruueckoi
OLICHKH MOTPEUTHOCTH.

Meron Anamca. [IpoBepka cymiecTBoBaHUS
TOYHOT'O PEUICHHUS TI0 HAICHHOMY TIPUOIIMKEH-
HOMY.

UYucneHHble METO/Ibl PEIICHUsI KpaeBOM 3a-

[IpoBepka
JIOMAIITHETO
3a/laHus




nauau s uddepeHanbHbIX ypaBHEHHHA B 4acT-
HBIX TIPOU3BOAHBIX (YpaBHEHHE TEILIOMPOBOIHO-
CTH, BOJIHOBOE ypaBHEHHE, 3a7a4a {upuxie ais
ypaBHenus [lyaccona). SIBHbIe U HEsIBHBIC pa3-
HOCTHBIE CXeMBI. MeTO/] CETOK.

2.3.2 3aHATHA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHe 3aHATHSA/ 1a0o-

paTopHbie padoThI)

Ne
n/n

HaumenoBanue
pasaena

TemaTHnka 3aHITHIH

dopma Te-
KYyLero
KOHTPOJIsA

[Tpubnmxenue
byHKIUI

Oco0eHHOCTH MaTEMaTHYECKUX BbIYUCIIE-
HUM, peanusyembix Ha OBM. [Ipubnmxkénnsle
YHUCIla U ICUCTBUS C HUMU.

[Tpubnmkenre GyHKIUNH MHOTOYICHAMHU.
WNuTtepnonsumnonHbiil moauHoMm B popme Jlarpan-
*a. HTepnonsuoHHbIi monuHoM B ¢popme Hrro-
toHa. KyOuueckue crutaitHpl. MeTo1 HAMMEHBIIINX
KBaJpaToOB, TPUTOHOMETPUUYECKUIT MHOTOUJIEH.
Criaxusanue HaOIIOIEHUIA.

[IpoBepka
JOMAILHETO
3alaHus

Yucnennoe audde-
PEHUHUPOBAHNUE U WH-
TErPUPOBAHUE

Yucnennoe auddepenunposanue. [Ipo-
creimune GopMyJIbl UUCIEHHOTO AU PepeHnpo-
BaHUs. OneHka norpemrHocTy. ONTUManbHbIN mar
YHUCJIEHHOTO U hepeHIpoBaHus.

Yucnennoe unrerpupoBanue. Kpagparyp-
Hble (HOPMYIIBI: IPSIMOYTOJILHUKOB, TpareuuH,
Cumncona. [Ipasuno Pynre u yrounenue mo
Puuapacony. Metox Monte-Kapuo.

IIpoBepka
JOMAIITHETO
3a1aHus

Pewrenne ypaBHeHHI
U CHCTEM, METOJBI
JUHENHON anredpsl

Pemenwne cuctem nuHEHHBIX anreOpande-
ckux ypaBHeHul. IIpsmele meronsl: ['aycca, ['ayc-
ca ¢ BBIOOPOM TJIaBHOTO DJIEMEHTa. Beruucnenue
OTIpENIeTTUTENCH U 0OPATHON MaTPHIIBI.

OO0yCIOBIEHHOCTh MATPHUILIBI TUHEHHOU CH-
creMbl. O1IeHKa MOTPENTHOCTH YHUCIEHHBIX METO-
JIOB PEIICHUS aNreOpandecKux CUCTEM.

HrtepanimoHHbie METObI PEIICHUS JTUHEN-
HBIX cucTeM. MeToJ MPOCThIX UTEpaInii, METOT
3enaenss. Metoa mporoHKHw.

YactuyHble TpoOIeMbl COOCTBEHHBIX 3HA-
YEHUI MaTpPULBI.

MeTo161 TPUOTMKEHHOTO PELIeHUS HEelU-
HEWHBIX anreOpanyeckux ypaBHeHU. Meton ae-
JIeHUs1 OTpe3Ka nomnoyiaM. MeToa npocTou urepa-
117078

Meroa HproToHa (METOT KacaTeNbHbIX ).
Pemenue cucreMsl anredpandecKux ypaBHCHHM.

IIposepka
JOMAITHETO
3a/1aHus

OOBIKHOBEHHBIC

muddepeHnraIbHbIe
ypaBHEHUS U YpaB-
HEHHsI MaTeMaTh4ie-

UucneHHble METOIBI pernieHus 3agaun Ko-
M JIJ1s1 CUCTEM OOBIKHOBEHHBIX AU epeHmnab-
HbIX ypaBHeHuil (O/1Y). Annpokcumanus, ycToi-
YUBOCTh, CXOAUMOCTh. CeTounble GyHKIuu. Me-
ToA Diiepa.

IIpoBepka
JIOMAITHETO
3a1aHus




CKOH (pU3UKH

OAY. IIpumenenue npasuia PyHre npaktuueckoin
OILICHKH MTOTPELIHOCTH.

TOYHOT'O PEUICHHUS 110 HAICHHOMY NIPUOIINKEH-
HOMY.

nauu 17 uddepeHanbHbIX ypaBHEHHH B 4acT-
HBIX TPOU3BOAHBIX (YpaBHEHHUE TEILIONPOBOIHO-
CTH, BOJIHOBOE YpaBHEHUE, 3a1a4a Jupuxie 1
ypaBHeHus [lyaccona). SIBHbIe U HEsIBHBIE pa3-
HOCTHBIE CXeMbl. MeTo/ CETOK.

Meroas! Pynre-KyTTsl pemenns cuctem

Meton Anamca. [IpoBepka cymiecTBOBaHUS

UuciieHHbIE METO/BI PELICHHS KPAaeBOM 3a-

2.3.3 llpuMepHasi TeMATHKa KYPCOBBIX padoT (IPOEKTOB

KypcoBsie paboThl — HE NPeyCMOTPEHBI.

2.4 Ilepeyenp y4eOHO-METOAMYECKOr0 o0ecnedeHHs AJIsl CAMOCTOATEIbHOH pPadoThI

00y4YarIMXCs M0 TUCHUILIMHE (MOIYJIIO)

[Tepeuens yueOHO-METOIUYECKOTO 0OCCTICUCHHSI TUCIIMIUIHBI

Ne Bun CPC 0 BBITOJIHEHUIO CAMOCTOSITENbHOM paboThI

1 2 3

1 |Pabora c¢ unexkuunonHbIM|1. baxBanos, H.C. Uucnennsie MeTos! [ DneKTpOHHBIN pecypce] :
MarepuaioM, IIOHCK | yue0. mocobue / H.C. baxsanos, H.I1. )Kunkos, I'.M. Ko-
aHaJIu3 JIMUTEpaTypsl | 0eNbKOB. — DJEeKTpoH. 1aH. — Mocksa : M3naTenbecTBo
ANEKTPOHHBIX HUCTOYHU- "Jlaboparopus 3Hanuit", 2015. — 639 ¢. — Pexxum noctymna:
KOB HMH(pOpMAIIMU IO 3a- https://e.lanbook.com/book/70767
JTAHHOM mpobieme 2. baxsanos, H.C. YucneHnHble METO/IbI B 33/1a4axX U YIIPaKHEHH-

2 |U3ydyenme  TeopeTHUe- ax [DnexTpoHHBINA pecypce] : yued. mocobue / H.C. baxBainos,
CKOro Marepuajga K Ja- A.B. Jlanun, E.B. UnkoHKOB. — DneKTpoH. AaH. — MockBa
OOpaTOpPHBIM 3aHATUSIM : U3narensctBo "Jlaboparopus 3Hanmit", 2015. — 243 c. —

3 |BrImonHeHUE ITOMAITHUX Pexxum noctyma: https://e.lanbook.com/book/70743
3alaHul 3. Bonkos, E.A. UucrneHHble METOIBI [ DIEKTPOHHBIN pecypc] :

4 |[ToaroroBka K 3a4eTy yue0. — DnektpoH. aaH. — Cankr-IlerepOypr : JIans, 2008.

— 256 ¢. — Pexum goctyna: https://e.lanbook.com/book/54

4. Cpouko, B.A. Uucnenusie Metonbl. Kypc nekuuit [DnekTpoH-
HBIH pecypc] : yueb. mocodne — DnekTpoH. aaH. — CaHKT-
[TerepOypr : Jlanp, 2010. — 208 c. — Pexum nocryma:
https://e.lanbook.com/book/378

5. Nemunosud, b.I1. Yucinennsie MeTo sl ananu3a. [Ipudnrmke-
HUe QYHKIUH, TuddepeHranbHble U HUHTETpalbHbIE yPaB-
HeHUs [ DIeKTpoHHBIN pecypc] : yueb. mocodue / B.I1. [le-
mugosuy, M.A. Mapon, 3.3. lllyBanioBa. — DJIEKTPOH. J1aH.
— Cankr-Ilerepoypr : Jlanb, 2010. — 400 c. — Pexum no-
cryna: https://e.lanbook.com/book/537



https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743
https://e.lanbook.com/book/54
https://e.lanbook.com/book/378
https://e.lanbook.com/book/537

Y4eOHO-METOANYECKUE MaTepHalibl JJIsi CaMOCTOSITENIbHON pPadOThl 0OyYaroIIMXCs W3
Yycia UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMHM BO3MOKHOCTSIMU 310poBbs (OB3) npenocrapistoTces
B (hopMax, aJallTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/J0POBbs U BOCHPUATHUS MHYOPMAIUH:

Jlnist T ¢ HapyIIEeHUsIMH 3pEHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B ITeyaTHOU opMe Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEHUSMH CTyXa:

— B mieyaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JUiist U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amnmapara:

— B IIe4aTHOU opme,

— B (hpopMe 3IIEKTPOHHOTO TOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBI TIepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00y-

HaromIuxcs.

3. O0pa3oBaTte/ibHbIE TEXHOJIOIMH, IPUMEHsIEMbIe NPH 0CBOCHUHU IMCUMILIUHBI (MO-
JUyJist)

B xone u3yueHus AMCUMIIMHBI IPEIYCMOTPEHO HMCIIONIb30BaHKE CIIEAYIOUIMX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHUI: JIEKIIMH, TPAKTHUECKHUE 3aHATHS, CAMOCTOsITeNIbHAs padoTa CTy/I€HTOB.

KoMmneTeHTHOCTHBIM MOAX0Jl B paMKax MPernoAaBaHus JUCLUIUIMHBI pean3yercs B HC-
NOJIb30BAHUN MHTEPAKTUBHBIX TEXHOJOTHM U aKTUBHBIX METOZOB (IIPOEKTHBIX METOAMK, MO3IO-
BOI0 HITypMa, pa300opa KOHKPETHBIX CHTYyallMd, aHalM3a MeJarornyeckux 3ajad, Iejaroruye-
CKOT'0 SKCIIEPUMEHTA, HHBIX ()OPM) B COUYETAHUH C BHEAYJUTOPHOU PabOTOMH.

WNudpopmanoHHble TEXHOJIOTHH, IPUMEHSIEMbIE TIPU M3YUYSHUU TUCIHILIHHBI: UCTIOIb30-
BaHUE MH(OPMALMOHHBIX PECYpPCOB, JOCTYIHBIX B MH(OPMAIMOHHO-TEIEKOMMYHHUKAMOHHON
cetu MHTEpHET.

AnantuBHbIe 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IPH U3YYEHUN AUCIUTUTNHBI
— JUId JIML C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbsl NMPEAYCMOTpPEHA OpraHu3alus KOH-

Cy.]'II)TaHI/Iﬁ C UCITOJIb30BAHHEM BJIGKTpOHHOI\/JI ITOYTBI.

WHTepakTUBHBIE TEXHOJIOTUN PEATU3YIOTCS CIEIYIOMUM 00pa3oMm:



Cemectp | Bun 3ansarus Hcnonb3yemble HHTEpaKTUBHBIE 0Opa3oBaTenbHbie | Komnue-
TEXHOJIOTUH CTBO 4a-
COB
7 Jlexunonnbele | /uckyccus Ha Temy: «Pemenue ypaBHEHUH U CH- 2
3aHATUSA CTEM, METO/IbI IMHEHHOM anre0pb»
Kpyristit cton Ha Temy: « MeTo bl TpUOIMKEHHOTO 2
pelleHUs] HETMHEWHBIX areOpanvdeckiux ypaBHe-
HUID)
Juckyccust Ha Temy: «MeToabl TPUOTMKEHHOTO 2
pelIeHHs CUCTEM alireOpandyecKuX ypaBHEHUIN»
Kpyrastit cton Ha Temy: « MeTopl TpUOIMKEHHOTO 2
pelIeHNs HEJIMHEWHBIX alredpanyeckux ypaBHe-
HUI»
Juckyccust Ha Temy: «MeToabl TPUOIHKEHHOTO 2
pELICHHSI CUCTEM IreOpanyecKiX YpaBHEHUN
Kpyrasiit cton Ha Temy: «HucaeHHbIe METOIBI pe- 4
HIEHUSI KPA€BOU 3aa4n»
Huckyccus Ha TeMy: «HucaeHHbIE METO/IbI penie- 4
HUS KpaeBoi 3a1aun Jutst [udHepeHIrnanTbHbIX
YPaBHEHUI B YACTHBIX TPOU3BOIHBIX)»
Hmoeo: 18

Jlnst uip ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 370POBbS IIPEIYCMOTPEHA OpraHU3AIMs
KOHCYJIBTAIlMil CO CTYACHTOM MpPH TOMOIIU 3JIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTeIbHON
cpenst BY3a.

CoueTaroTcs TpaauIMOHHBIE 00pa30BaTEIbHBIE TEXHOJOTUH B (DOpME JIEKIIMH C KOMITBIO-
TEPHBIMH aBTOMATHU3MPOBAHHBIMHA MH(POPMAIIMOHHBIMU TEXHOJOTHSMH TP BBITIOJHEHUU JIa00-
paTOpHBIX paboT U MPOBEJACHUN KOHTPOJIBHBIX MEPOIPHATHIA (3a4eTa, JK3aMeHa).

K o0pa3oBaTeibHBIM TEXHOJIOTUSM OTHOCSITCS HHTEPAKTUBHBIE METO/1bI 00ydYeHus1. 1H-
TEPAaKTUBHOCTH IMOJIAYM MaTepuasa Mo JUCIHUIUINHE «ba3bl TaHHBIX U CUCTEMBI yTIpaBlIeHUs 0a-
3aMH JIaHHBIX» MPEATOoJIaracT He TOJIbKO B3aUMOJICHCTBUS BU/IA «IIPETIOaBaTeNb - CTYJAECHT» H
«CTYJIEHT - MPENoAaBaTeby, HO U «CTYACHT - CTyACHT». Bce 3Tu BUJIbI B3aUMOIEHCTBUS XOPO-
10 TOCTUTAIOTCS TP U3JI0KEHUU MaTepuaia Ha MPAaKTHUYECKUX 3aHATUAX B X0/ JUCKYCCHUH.

3.1. Iuckyccus

Bo03MOXXHOCTh TUCKYyCCHHU TIPEATIONaracT YMEHHE BhICKa3aTh COOCTBEHHYIO HICIO, TIPE/I-
JIO’KUTh CBOM MyTh PEIICHUs], ApIYMEHTUPOBAHO OTCTaUBAaTh CBOIO TOUKY 3PEHHUs, CBSI3HO U3JIa-
rath MbIcid. [1oe3HbI crieaytonue 3aanus: COCTaBICHUE TUIaHa PeIIeHUs 3a/1a4, TTIOUCK JPYy-
roro croco0a peeHus, CpaBHEHUE Pa3IMYHBIX CITIOCOOOB PEIICHMS, POBEICHNE BBIKIIAOK JJIS

pelCHUs 3aJa41 U BBIKIIAAOK JJI IIPOBEPKU MPABUIIBHOCTH ITIOJTYYCHHOI'O pCIICHUA, PaCCMOT-



peHue 3a/1a4 C JIMIIHUMH U HEJIOCTAIOUMMHU JaHHBIMH, TBOpUYECKUE NokiIaabl. CTyJeHTaM mpen-
JaraeTcs mMpoaHaJIu3upOBaTh BApUAHTHI pelieHus1, 00CYIUTh JOKIIAJl, BEICKAa3aTh CBOE MHEHHE.
OO61re BompocChl, KOTOPbIE BEIHOCSTCS Ha JUCKYCCHIO B XO/I€ MTPAKTUYECKOTO 3aHSTHS:
1. CocraBieHus miaHa peuieHus 3a1a4u.
2. Tlouck pa3MYHBIX CIIOCOOOB PEHICHHH 3a/1a4H.
3. BpI00Op cpenu paccMaTpuBaeMbIX CIIOCOOOB HaMOOJIEE palIMOHATIBLHOTO.
4. CaMoOCTOsATENbHOE COCTaBICHUE CTYJACHTaMU OMOPHBIX 33/JIaHUN MO TeMe, Xapak-

TEPU3YIOIIUX INIyOMHY NMOHMMAHMS CTYJEHTAMHM COOTBETCTBYIOILEIO MaTepuaa.

3.2. lokaan (mpe3eHTaIus)

[IpumeHeHne Ha 3aHATUU KOMIIBIOTEPHBIX TEXHOJIOTHI MMO3BOJISIET CTYIEHTaM MPH pac-
CMOTPEHUH OIPEICTICHHBIX TeM Kypca 0ojiee rTy0OKO OCBOUTh HEKOTOPBIC IOHATHS U JOKa3a-
TEJIbCTBA YTBEPKACHUN. B 3TOM CBA3M onpeieIeHHbIE IPAKTUYECKUE 3aHATHS MPETIOJAaBATEII0
11e1ecoo0pa3Ho MPOBOAUTH B BHJIC IPE3CHTAMK. TaKKe B TAKOM BHIC HA MIPAKTUYCCKHUX 3aHS-

TUAX 110 HCKOTOPBIM TEMaM CTYACHTBI MOT'YT HIPCACTABIIATH U CBOU NOKJIAABI.

4. OueHOYHbIE CPeICTBA JJIsl TEKYLEr0 KOHTPOJISI yCIIeBaeMOCTH M TPOMEKYTOYHOM
aTTecTalluu

OrneHouHble CpeAcTBa MpEeAHA3HAUYEHBI JJI1 KOHTPOJIA M OLIEHKH 00pa30oBaTeNbHBIX I0-
CTHXKEHHMH 00y4aroIMXCcsi, OCBOMBIIUX MPOrpamMMmy y4eOHOW AMCHUIUINHBI «UHCIeHHbIE METO-
TIBD.

OneHouHbIE CpeACTBA BKIKOYAET KOHTPOJIbHBIE MaTepHalibl IJsl MIPOBEACHUS TeKYIIero
KOHTPO.JIA B (opMe TECTOBBIX 3aJaHHM, JOKIaJa-IpPe3eHTalluyd MO MPOOJIEMHBIM BONpOCaM,
Pa3HOYPOBHEBBIX 3aJaHUil, POJIEBOM WIPhI, CUTYyallMOHHBIX 33Ja4 M NMPOMEKYTOYHOH aTTe-
cTaiuu B (hopMe BOIIPOCOB U 33/1aHUH K SK3aMEHY .

KoHTponb kauecTBa MOATOTOBKHM OCYLIECTBIISETCS ITyTEM MPOBEPKH TEOPETHUECKUX 3Ha-

HUM U MPAKTUYECKUX HABBIKOB MOCPEJCTBOM: IIPOBEPKH U MIpHEMa TEKYIIUX JIAOOPATOPHBIX pa-

00T 1 5K3aMeHa B KOHIIE 7 cemMecTpa.

CTpyKTypa OLEHOYHBIX CPEACTB /ISl TeKyIIeil i MPOMeKyTOYHOM aTTecTaluu

Kon 1 nHanmenoBanne HanmMeHoBaHME OIIEHOYHOTO CPENICTBA
PesymnbraTe! 00y4ueHus

UHJIMKATOpa N ITpomexyTouHas
(B cooTBercTBUM C 11. 1.4) Texymwii KOHTPOJIb
(B cootBeTcTBHH C 1. 1.4) aTTeCTAIHS

MVK-1.2. BhiGupaer ori- 3HaeT METOIBI ITIOWCKA |

. aHanM3a MHOPMALIUH.
THMAJIGHBIA BaphaHT pe-
1 VYmeer npumensats cospe- |JIP]
[ICHUS 3a/1a9H, apryMeH-

9 MeHHbIe  MH()OPMALMOH-
TUPYS CBOH BBIOOD
HBIE TEXHOJIOTUH Ha MpaK-

Bonpoc na sk-
3amene 3-6




THKE.
Bnageer HaBbIKamu pabo-
Thl C  KOMIIBIOTEPOM,
HaBbIKaMU UCIIOJIb30BAHUA
NIPOrPaMMHBIX CPEACTB.

NOIIK-8.1. lemoncTpH-

pyeT cuenuanbHbIe Hayd-
HBIC 3HAHUS B TOM YHCIIE
B IIPEMETHOH 00JIacTH

3HaeT OCHOBBI TEOPHHU
NIOTPEIIHOCTEN U TEOPUU
MIpUOIIIKEHNH, OCHOBHBIE
YHCIIEHHbIE METO/IBI ajl-
reOpbl, METOABI ITOCTPOE-
HUSI THTEPIIOJSIIMOHHBIX
MHOTOYICHOB.

‘YMeer 4ucaeHHo pe-
II1aTh YpaBHEHUsI, TIPHMe-
HSIS JUISL 3TOTO CIENCTBUS
U3 TEOPEMBI O CKUMAIO-
IIMX OTOOPaKECHUAX, UC-
M0JIb30BaTh OCHOBHBIE
TIOHSITHSI TEOPHHU CPETHE-
KBaJIpaTUYHBIX IPUOIIH-
KESHUH JJIS TOCTPOCHUS
9JIEMEHTa HaWITy4IlIero
pUONKCHAS (B HHTE-
TPaJIbHOM U TUCKPETHOM
BapHaHTax).

Biageer metonamu u
TEXHOJIOTUSMH pa3padoT-
KU YUCJICHHBIX METOJIOB
JUISL 337124 M3 CIIEAYFOIINX
pas3ieNnoB: Teopusl arpoK-
CHUMAaIMH, YUCIICHHOE HH-
TErpupoBaHue, TMHEHHas
anredpa, OOBIKHOBEHHBIE
mddepeHnnanbHbIe
YpaBHCHUS, ypPaBHEHHUS
MaTeMaTHIeCKOH (PHU3HKH.

JIP2

Bonpoc na sk-
3amene 8-9

NITKO-6.2. Opranu3oBsl-
BaeT pas3JIM4HbIE BUJIBI
TBOPUYECKOH  JIeSITENBHO-
CTH 0Oy4arommxcs IpH
0o0y4eHUH MaTeMaTuke H
WHPOPMATHKE; MOTHBHU-
pyer oOydJamommxcs K
y4eOHO-
HCCIIEIOBATEIbCKOM  pa-
6oTe TO MaTeMaTHKE U
uHpopmartuke

3HaeT METO/IBI YUCIIEH-
HOTO nuddepeHnrnpona-
HUSI 1 HHTETPUPOBAHUS,
METOABI YUCJICHHOT'O PE-
uienust auddepeHnnans-
HBIX YPaBHEHUH.

YMeeT uHTepnoaupo-
BaTh U OIICHUBATh BO3HU-
KalOIIyI0 MOIPEeIIHOCTb,
MIPUMEHATH (POPMYJIBI UHC-
JICHHOTO TU(dEpEHITHPO-
BaHMS ¥ HHTETPHPOBAHMS,
MIPUMEHSATh METO/IBI YNC-
JIEHHOTO pereHus audde-
PEHIMATBHBIX yPaBHEHHUH.

Bnaneer HaBrikamu pa-
0OTBI C KOMITBIOTEPOM,
HaBBIKAMH UCIIOJIb30BAHHMS
IIPOTrPaMMHBIX CPEACTB.

JIP3

Bonpoc na sk-
3amene 11-13

Tunosblie KOHTPOJIBHBIC 3aJaHUA UJIH MHBbIC MaTepHUaJIbl, HGOﬁXOI[I/IMLIe AJId OI€HKH 3Ha-

HHMI, YMEHUI1, HABBIKOB U (MJIH) ONbITA AEATENbHOCTH, XapaKTePU3YyIOLIHX 3Tanbl opmu-

POBaHusA KOMIIeTEeHIINii B nmpouecce OCBOCHUs 06pa30BaTeJ’IbHOI7[ MporpaMmal

Ilpumepnulii nepeuens 60npocos u 3a0anuil




JIPI.
JIP2.
JIP3.
JIP4.
JIPS.
JIP6.
JIP7.
JIPS.
JIPY.

Ilepeyens J1adopaTopHBIX padboT

JIuHeiHas UHTEPNIOALIMS.

YucaeHHOe HHTETPUPOBaHUE.

Mertop Ditnepa.

KpaeBas 3amaua (00bIKHOBEHHBIX IU((EepeHINATBHBIX YPaBHEHUI).
CuctemMbl TUHEHHBIX aNTreOpandecKux ypaBHCHHI.

Pemienue anrebpandeckux ypaBHEHHH.

CucteMbl anredpandeckux ypaBHEHHH.

SIBHas pa3HOCTHas cxeMa.

Hessnas Pa3HOCTHasA CXEMa.

3aquH0-3K3aMeHaHI/IOHHbIe MaTepuajJabl 1Jisd HpOMe)KyTO‘IHOﬁ aTrrecralnum (3K3a-

MeH/3a4eT)

IIpumepHBIii IepeYyeHb BONPOCOB K IK3aMEHY

OcoOeHHOCTH MaTeMaTHYECKUX BBIUMCIICHUH, peann3yeMbix Ha DBM.
[TpubnnxEHHBIE YKCaa U NIEHCTBHS C HUMHU.

[Tpubmmkenue GpyHkIMi MHOTOWIeHaMH. HTEpIIOSIITMOHHBIN TTOJTMHOM B opMme Jla-

rpaHxa.

WHTepnonsunoHHbIi moauHoM B popme HproToHa.

KyOunueckue crimaitHbl.

MeTo HaMMEHbBIINX KBaAPaTOB, TPUTOHOMETPUUECKUNA MHOTOUJIEH.

CriiaxxuBanue HaOIIOIEHUIA.

Yucnennoe quddepenuuposanue. [Ipocteiimme Gopmysl unciaennoro TudGepeHIm-

poBanusi. Ouenka norpemnoctd. ONTUMaTBHBIN AT YHCICHHOTO TU(GepeHITNPOBAHNS.

Yucnennoe unrerpupoBanue. KBagpatyphsie popMyIibl: MpsIMOYTOJILHUKOB, Tpaneuui,

Cumncona. [Ipasuiio Pynre n yrounenune o Pugapacony.

10. Meton MonTe-Kapio.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

YucnenHsle MeTOIbI penieHus 3agaun Ko s cucteM oObIKHOBEHHBIX U depeHIu-
anpHBIX ypaBHeHu# (O/1Y). AnmpokcuManusi, yCTOMYUBOCTb, CXOIUMOCTh. CeTOYHBIC

¢yukuuu. Meton Ditnepa.

Metonel Pynre-Kyrrsl pemenus cucrem OJ1Y. I[Ipumenenne npasuia PyHre npaktuue-

CKOM OLICHKH MOTPEUIHOCTH.

Meton Anamca. IIpoBepka CyliecTBOBaHMSI TOYHOT'O PELIEHUS 110 HallICHHOMY ITpH-

OJIMKEHHOMY .

Pemenue cucrem nuHelHbIX anredpandyeckux ypasHeHui. [psambie meroasl: ['aycca,
["aycca ¢ BBIOOpOM IJIaBHOTO 3JieMeHTa. Boruncnenue onpenenuresneit u oOpaTHON maT-

PHLIBL.

O6YCJ'IOBJ'ICHHOCTB MaTpUulbl JMHeHoM cucTteMbl. OleHKa IMOrp€IIHOCTHU YUCJICHHBIX MEC-

TOHOB PCUICHUA aJ]Fe6paI/I‘{eCKI/IX CHUCTCM.

I/ITepaI_II/IOHHBIe MCTOABI pCIICHUS JIMHEWHBIX cUCTeEM. MeTon IMPOCTBIX HTepaHHﬁ, METOJ

3eiiens.
Metox MpOroHkKH.
YactuynHble TpoOIeMbl COOCTBEHHBIX 3HAUYEHUI MATPUIIBL.

Mertoanl HpI/I6J'II/I)KeHHOFO pemicHud HEJIMHEHUHBIX anre6panqec1<1/1x ypaBHCHHﬁ. Meton

JieNIeHNs] OTpe3Ka nomnosiaM. MeTos MpocToi UTepanuu.
Meton HeroToHa (MeToJ1 KacaTenbHbIX). Perienne cuctemsl anredpandeckux ypaBHEHUH.

YucieHHbIe METO/IbI peIIeHUs KpaeBo 3a7auu JUIst quddepeHIMaIbHbIX YpaBHEHUN B
YAaCTHBIX ITPOU3BOJHBIX (YPaBHEHHE TEIUIONPOBOAHOCTH, BOJTHOBOE YpaBHEHHE, 3a/1a4a

Hupuxine mia ypaBaenus [lyaccona). SIBHbIe U HESIBHbIE PA3HOCTHBIE CXEMBI.

Merton cetok. 3anaua Jupuxiie. YpaBHenue Jlamiaca B KOHEUHBIX Pa3HOCTSIX.

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHUs

Onenka Kputepun orieHnBaHus 1o s3K3aMeHy

Beicokuii ypo-
BEHb «5»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’KMBAeT CTYJECHT, OCBOMBILUWN 3HAHHUSA, yMe-
HUSI, KOMIIETEHIIMM U TEOPETUUECKU mMarepuan 6e3 mpoOesoB; BBINOJI-
HUBIIUI BcE 3aJjaHusl, IPEITyCMOTPEHHbIE YUEOHBIM IUIAHOM Ha BBICO-
KOM KayeCTBEHHOM YPOBHE; NMPaKTHYECKUE HABBIKM MPOQeCcCHOHATBHO-
ro IPUMEHEHHUs OCBOCHHBIX 3HaHUN C(OPMHUPOBAHBI.




Cpennuii ypo- OLIEHKY «XOpOILIO» 3aCIyKUBAECT CTYJCHT, NPAKTHUYECKHA MOJHOCTHIO

BCHbB «4» OCBOMBUIMU 3HAHUS, YMEHUS, KOMIIETCHIINH U TEOPETUYECKUI MaTepH-

(xopor10) ay, y4eOHbIC 3aJlaHusl HE OICHEHBI MaKCHMaJbHBIM YHCIOM OajlioB, B
OCHOBHOM C()OpPMHUPOBAJ MPAKTUUECKIE HABBIKH.

IToporosebrit OLICHKY «YIOBJIETBOPHUTEIIHFHO» 3aCTyKUBACT CTYJCHT, YACTUYHO C IPO-

YPOBEHbB «3» O6emamMu OCBOMBILUI 3HAHUS, YMEHHsI, KOMIIETCHIIMU U TEOPETHUYECKUI

(ymoBneTBOpu- | MaTepuaj, MHOTHE ydeOHBbIC 3aaHus JIMOO HE BBINOJIHII, JIMOO OHH

TEJBHO) OLIGHEHBl YHUCIOM OauioB ONM3KMM K MHHHMAJIbHOMY, HEKOTOpbIC

IPAaKTUYECKHE HaBBbIKU HE C(HOPMUPOBAHBI.
MuHMMaJIBHBINA | OLICHKY «HEYJOBJIIETBOPUTEIBLHO» 3aCIIyKUBAET CTYACHT, HE OCBOUBILUN

YPOBEHB «2» 3HaHUS, YMEHUS, KOMIICTCHIIMA M TEOPETHUUECKUN MaTepuall, yueOHbIC
(HeyIOBIIETBO- | 3aJlaHUs HE BBIMOJIHUII, TPAKTUYECCKIE HABBIKUA HE COPMUPOBAHBI.
PHUTEIBHO)

OneHouHble cpeAcTBa AJI1 MHBAJIUIOB U JIMIL C OTPAaHUYEHHBIMUA BO3MOYKHOCTSAMH 370PO-
Bbsl BBIOMPAIOTCS C YYETOM UX MHIAUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IIpY HEOOXOIMMOCTH MHBAJIMAM U JIMLIAaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs IIPEAOCTABIIACTCS JOMOJHUTEIbHOE BpeMs JUIsl TOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU IPOBEICHUH NPOLETYPhl OLCHUBAHUS PE3YJIbTATOB 00yUYEHUSI MHBAIUIIOB U JIMLL C
OTrpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsl IIPEAYCMATPUBAETCS UCIIOJI30BAHUE TEXHUUYECKHUX
CPEJICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaJIbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIsl 00YyYarOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbSI
U MHBAJIMJOB NIpOIEeypa OLCHUBAHUS PE3YJIbTATOB OOyUEHHs IO AMCLUIUIMHE MOKET MPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMUIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMHU 3/10pOBbsl IO AMCLMILIMHE (MOJYJII0) IMPEIyCMaTPUBAET MPEIOCTABICHNUE HH-
dopmaruu B hopmax, aanTHPOBAHHBIX K OTPAHUYEHHUSIM UX 3/10POBbsI U BOCIIPUATHS MHPOpMa-
L1H:

Jlnist a1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUig i1 ¢ HapyLIeHUsIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe AIIEKTPOHHOI' 0 IOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/BUTATEJILHOTO anmapara:

— B mieyaTHoi hopme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII epedeHb MOKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00y-

Yaromunuxcs.
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5. llepeuenn yuedHoii IuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TE€XHOJIOTHIi

5.1 YyeOnas suteparypa

. baxBanos, H.C. Yucnennsie MeTobl [ DIeKTPOHHBIH pecypc] : yueb. nocodue / H.C. baxsa-

noB, H.I1. )Kunkos, I'.M. KobenbkoB. — DnekTpoH. nan. — Mocksa : M3natenscTBo "Jla-

6oparopus 3Hanuii", 2015. — 639 c. — Pesxxkum mocryna: https://e.lanbook.com/book/70767

2. baxganos, H.C. HucienHble METO/IBI B 33J]a4axX U YIPAKHEHUAX [ DIEKTPOHHBIN pecypc] :

w

S

(62}

yue0. mocobue / H.C. baxBanos, A.B. Jlaniun, E.B. UmkoHKOB. — DJIEKTPOH. JaH. —
Mockasa : U3znatensctBo "JlabopaTopus 3nanuit", 2015. — 243 c. — Pexum gocryna:

https://e.lanbook.com/book/70743

. Bonkos, E.A. HucnenHsle MeTO1bI [ DIEKTPOHHBIN pecypc] : yued. — DIIeKTpoH. JaH. —

Canxkr-IlerepOypr : Jlans, 2008. — 256 ¢. — Pexum nocryma:
https://e.lanbook.com/book/54

. Cpouxo, B.A. Hucnennsie Mmetosl. Kypc nekiuii [ nexkTpoHHBINA pecype] : yued. mocodue —

OnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2010. — 208 ¢. — Pexwum nocryna:
https://e.lanbook.com/book/378

. Hemunosuy, b.I1. Yucnennsie Metoas! ananuza. [Ipubmnkenne Gyukuit, nuddepeHmais-

HBIC ¥ UHTETPaJIbHBIC ypaBHEHUS [ DIEeKTpOHHBIN pecypc] : yueb. mocodue / b.I1. emumo-
Bu4, .A. Mapon, 3.3. lllyBanoBa. — DnekTpoH. n1aH. — Cankt-IletepOypr : Jlans, 2010.
— 400 c¢. — Pexxum noctyna: https://e.lanbook.com/book/537

6. UuncneHHble METOBI : : ydeOHOE mocoOue JJist CTyIeHTOB (pu3.-Mart. crell. By30B / / baxBalos,

10.

Huxonait Cepreesuu, H. I1. XKunkos, I'. M. Kob6enrskos ; H. C. baxsanos, H. I1. Kunkos,
I'. M. KoGenpkoB ; Mock. roc. yH-T uM. M. B. JlomoHOCcOBa. - 5-¢ u31. - M. : BUHOM.
Jlaboparopus 3uanuii , 2007. - 636 c. - (Knmaccuueckuii yHUBEpCUTETCKUN YUEOHHK. ). -

bubnwmorp. : ¢. 624-628. - ISBN 5947746204
Kamutkun H.H. Yucnennsie metoasl. — M.: Hayka, 1978. — 512c.

Xaiipep 2., Hepcerr C., bounep I'. Pemenne o0pIkHOBeHHBIX AU pepeHnnanbHbIX ypas-

Henuil. Hexxectkue 3agaun. — M.: Mup, 1990. — 512c.

Xaiipep D., bonnep I'. Pemenrie 0ObIKHOBEHHBIX JU(depeHIHaTbHbIX ypaBHeHUH. JKecT-

kue u nuddepeHnuanpHo anredpandeckue 3amaadn. — M.: Mup, 1999. — 685 c.

AmocoB A.A., lyounckuii }0.A., Komuenosa H.I1. BerauciaurenbHbie METOABI TSI HHXKE-

HepoB. — M.: Beicmias mikona, 1994.


https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743
https://e.lanbook.com/book/54
https://e.lanbook.com/book/378
https://e.lanbook.com/book/537

11. Kaxanep /., Moynep K., Ham C. YUncneHnnbie METOIBI ¥ MPOTpaMMHOE obecrieueHue. — M.:

Mup, 1998. — 575 c.

12. Mapuyk I'.1. Meroap! BerunciuTenbHoN MaTeMaTtuku. — M.: Hayka, 1989. — 608c.

13. Camapckuii A.A., I'ymun A.B. YUucnennsie metonbsl. — M.: Hayka, 1989.

14. TIpoxopos I'.B., Jlenenés M.A., Kontoees B.B. ITaker cuMBONBHBIX BhIumciacHH Maple

V - M.: Ileturt, 1997.

15. TIpoxopos I'.B.Ilaker cumBoibHBIX Bbruucienuit Maple V - M.: Usp.MI'TY
nM.H.3.baymana, 2001.

16. psxono B.I1. MathCAD 2000: Yue6nsiii kypc. - CI10.: [Tutep, 2001.

I[J'IH OCBOCHHA AOUCHUILUIMHBI HMHBaJIWAaMHW W JULOAMH C OrpaHUYCHHBIMH BO3MOKHOCTIMU

3A0pPOBbA UMCIOTCA U3AaHHA B 3JICKTPOHHOM BHUIC B 3HeKTp0HHO-6I/I6J'H/IOTC‘-IHBIX CUCTEMax

«Jlaaby u «YHuBepcuterckas oudmmorexka ONLINE».

5.2. Ilepuoanyeckue U3IaHUA:

Hepuonnqecxne HU3JJaHUA — HC IIPEAYCMOTPCHBI.

5.3. HHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe mpodeccuoHalbHbIe 0a3bl aH-

HBIX U HH(OPMAILIMOHHBIE CIIPABOYHbBIE CHCTEMbI

DaeKTPpOHHO-0ubMoTeunbie cucteMbl (IBC):

1.

IBC «IOPAMNT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. BBC «BOOK.ru» https://www.book.ru

4.

5. OBC «JIAHb» https://e.lanbook.com

3BC «ZNANIUM.COM)» www.znanium.com

IMpodeccuonaiibubie 6a3bl JAHHBIX:

agkrwnE

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snekrponnas 6udaunoreka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXMBBI BEAYIIMX 3alIaJHBIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoi

matdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru

7.

HanmonanpeHast eKTpoHHas OuOIHoTeKa (HOCTyN K DJICKTPOHHOU OMOIIMOTEKE IHC-

cepranmii Poccuiickoii rocynapcteennoit oudnnorexu (PI'B)_https://rusneb.ru/

8.
9.

[pesunentckas 6udaroreka uM. b.H. Enbriuna https://www.prlib.ru/
OnexrponHas kojuteknus Okcdopackoro Poccuiickoro ®onna
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http://www.scopus.com/
https://www.sciencedirect.com/
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https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: _https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmanuonHas cucrema POCCUS http://uisrussia.msu.ru

HNudopManmoHHble CIPABOYHbIE CUCTEMbI:

1. Koncynprant [lnroc - cipaBo4Hast mpaBoBasi cucteMa (JOCTYII IO JIOKAJIBHOM CeTH ¢
KOMITBIOTEPOB OUOITMOTEKH )

Pecypchl ¢cBOGOIHOTO JOCTyNA:

1. AmepuKaHCKas naTeHTHas 0a3a JaHHbBIX http://www.uspto.gov/patft/

2. Tlonnble TekcThI KaHAICKUX auccepranmid http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MUHUCTEPCTBO HayKHU U BbICIIEro oopa3zoBanus Poccuiickoit @enepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomiexius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepasibHBbIN HIEHTP UH(POPMAIIMOHHO-00pa30BaTENIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext ['ocymapcTBeHHOr0 HHCTUTYTa pycckoro sizbika uMeHu A.C. [Tymkuna "O06-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnopaBouHo-uHbOpManHOHHLIH mopTan "Pycckwuii s3bik" http://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u sHimkIoneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil mopran "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O06 obpazoanuu B Poccutickoii @eneparuu’. Bormpocsl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoayibpHOTO AMHAMUYecKoro ooy4enus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIIaHOB, yUeOHO-METOUUECKUX KOMIUIEKCOB, TyOIUKanuii 1 KoHpe-
pennmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOpMAIMOHHBIX pecypcoB Kadeapbl HHGOPMAITMOHHBIX 00pa30oBa-
TeNBbHBIX TexHoorui http://mschool.kubsu.ru;

4. DnextpoHHbIii apxuB qokymentoB KyoI'Y_http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIC PECypchl Kadenpsl MHOOPMAIMOHHBIX CHCTEM WU
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/
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6. Mertoauyeckue yKka3zaHusi AJsi O0Yy4alOIIMXCSl 1O OCBOECHHMIO JAUCHHUILIMHBI
(Mmomyuis)

CamocrosiTenpbHas paboTa CTyICHTa BKIIOYAET B ce€0s TOATOTOBKY K J1a00OpaTOPHBIM 3a-
HSATHUSM U 3a4€Ty. DTH BHUJIBI CAMOCTOSATEIHHON PabOTHI CTYJACHTOB KOHTPOJIUPYETCS B XOJIE MPO-
BEPKHU JOMALIHUX 3aaHUU.

BaxxneiimumM 3Tanom u3ydeHus Kypca SIBISIeTCsl camocTositenbHas padota. Camocros-
TenbHast paboTa CTyJIeHTa BKIIIOYaeT B ceOsl MOBTOPEHUE JIEKIIMOHHOTO MaTepuaja U Marepuala
y4eOHHUKOB M y4eOHbIX MOCOOUH, MOArOTOBKY K Ja00OpaTOPHBIM 3aHATHUSAM, K KOHTPOJIBHBIM pa-
0oTaMm, K 3a4eTy, K IK3aMEHY .

Jis TOATOTOBKM K OTBETaM HA TEOPETHUYECKHE BOMPOCHI CTYACHTaM JOCTAaTOYHO
UCIIONIb30BaTh MaTepHuall Jiekuuid. Bech TeopeTmueckuii maTepuan, HEOOXOAUMBINA sl cAauu
9K3aMEeHa COJEP)KUTCS B Y4YEOHBIX HOCOOMSX M3 CIIMCKAa OCHOBHOM JHUTEpaTyphl. B ciyuae
3aTpyJHEHUH, BO3HUKAIOUIMX Yy CTYJCHTOB B NPOLIECCE CAMOCTOSTEIBHOTO H3YUYCHHS TEOPHH,

npenoaaBaTeyib pa3bsACHACT CIIOKHBIC MOMCHTBLI HAa KOHCYJIbTallUAX.

Buabl camocTosiTeJIbHOM padoThl

O06s13aTeNbHBIMU PU U3YYEHUU AUCLUIIINHBI SBJSIOTCS CJIETYIOIINE BUIbI CAMOCTOS-
TEIbHON pabOTHI:

— CaMOCTOSITEJILHOE PEIICHUE 3a]]a4 10 TEMaM IIPAKTUYECKUX 3aHATUMH;

— pa300p U caMOCTOSITENILHOE U3YUEHHE TEOPETUUECKOTO MaTepHala Mo KOHCIIEKTaM
JEKIUH U 110 Y4eOHBIM OCOOUSAM U3 CIIUCKA HCTOYHUKOB JINTEPATYPhL;

— IOJATOTOBKA K 3a4eTy.

OTH BUBI CAMOCTOSTENBHON pabOThI CTYI€HTOB KOHTPOJIUPYIOTCS B XO/1€ MPOBEPKH J10-

MAaIIHKUX 33JJaHUH, KOHTPOJIbHBIX pabOT, 3a4€TOB U dK3aMEHa.

B ocBoeHMH TUCHMITIMHBI MHBAIMAAMU W JIMLAMH C OTPAHUYEHHBIMU BO3MO>KHOCTSMU
3I0pOBbsl 0OJIBILIOE 3HAYEHHWE HMMEeT WHIMBHyalbHas yueOHas paboTa (KOHCYJIbTALlUH) —
JIOTIOJTHUTEIHFHOE pa3bsICHEHNE Y4eOHOT0 MaTepHara.

WnnuBuayanbHble KOHCYJBTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpoOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIN3ALUU OOYUYEHHUS U YCTAHOBJIIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM W OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

J1J1s1 BBITTOJTHEHHS IOMAIITHETO MPAKTHYECKOTO 3aJaHusI HE0OX0AUMO pa3o0paTh MaTepH-

aJl 110 COOTBETCTBYIOLIEH TeMe MPaKTUUECKOro 3aHaTus. [Ipu 3ToM ncnonb3yoTes yKa3aHus,



JTAaHHBIE TIPETIOIaBaTEIEM B XO/JIC 3aHITHS, a TAKXKE TEOPETUUCCKUN MaTepua, B KpaTKoi ¢opme
UMEIOLIHIICS B y4eOHBIX MOCOOMSIX U3 CIIMCKAa OCHOBHOM nuTeparypbl. Eciu cTyneHT He cMor
MOHSITH MMPUBEACHHBIN B YKa3aHHBIX HCTOYHUKAX Pa300p TUMIOBBIX MPUMEPOB B TOM CTENCHH,
9TOOBI CAMOCTOSTENILHO HCIIOJIB30BATh MPEATI0KEHHBIN aITOPUTM ISl PEIICHUS 3aaHUsI, TO OH

MOXKCT IMOJIYUUTh KOHCYJIbTAllUIO IPCIIOJaBaTCIIA.

1
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Bupa padoTsl (MHAMBHYAJbHOE 3aJaHUE) S5EC2al 5F
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N3Nel: [IporpamMmHas peanuzaius airOPUTMOB YUCIEHHBIX Me- 15 3amura
TO10B (cpeacTBamMu si3bika Maple): unteprionsiust QyHKIHHA,
yuciaeHHoe nudpepeHImpoBaHne U UHTETPUPOBAHKE, 3a/1a49a
Ko u xpaeBas 3agava.
N3Ne2: IIporpammHas peanu3anus alrOPUTMOB YUCIIEHHBIX Me- 15 3amura
TOJI0B (cpeacTBamu si3bika Maple): cucTeMbl JTMHEHHBIX ypaBHE-
HUH, HETMHEIHBIC anreOpanyecKre ypaBHEHHUs, ypaBHEHUS B
YACTHBIX MTPOU3BOIHBIX.

HN3Nel: TlporpamMmmMHasi peaju3anusi AJITOPUTMOB YN CJIEHHBIX METO10B
(cpeacrBamu s3bika Maple):
HHTepnoJasuus GyHKuuii, yncjieHHoe 1uddepeHupoBanue

U HHTerpupoBaHue, 3aga4ya Komu u kpaeBas 3anaua.

Hwke mepedrciieHpl BAPHAHTHI 33134, KOTOPhIE HEOOXOIMMO BBIITOJIHUTE B cucTteMe Ma-
ple (uiu B cucreme MathCAD) npuMeHHTEIBHO K TaHHBIM, 3aIlIMCAHHBIM B BHJIE TEKCTOBBIX
daiinos (ums Qaiina o3HauaeT HOMEp BapuaHTa). Homep 3adauu cosnaoaem ¢ HOMEPOM 8apu-

aHma OaHHBIX (HOMEPOM NO CRUCK) 2PYNNbl).

3amaua 1. [lan daiin ¢ N 3Hauenusmu HekoTopoit Gpyukuuu f(X). Matepnoauposats f(X) ¢ mo-
MolIp0 MHOTOWIeHa Jlarpamka B 10N ToUKax, MOCTPOUTH TPaUK U CPABHUTH C TMHEHHON MH-
Tepronsueit. Ilposepums pesyiomam ¢ nomMowbo Mooy NUMapPpProx.

3anaua 2. Jlan ¢aiin ¢ N 3HaueHusiMu HekoTopoii GpyHkimu f(X). Marepnonuposats f(X) ¢ mo-
MoIIpi0 MHOTOWIeHa HptoToHa B 10N ToUkax, mocTpouTh rpaduk U CPaBHUTH C IMHEHHON WH-
Tepriossinuent. Ilpogepums pezynomam c nomowybro Mooyas NUMapPProx.

3anaua 3. Jlan ¢aiin ¢ N 3HaueHusiMu HekoTopoii GpyHkimu f(X). MaTepnonuposats f(X) ¢ mo-
MOILBI0 KYOMYECKHUX CIUIaiHOB (CO CBOOOAHBIMH KOHIIaMK) B 10N Toukax, HOCTPOUTH Tpaduk U



CPaBHUTH C JIMHEWHOUN uHTepHoasuueil. /Iposepums pesyrbmam ¢ NOMOWbIO MOOYIA
numMapprox.

3anaua 4. Jlan ¢aiin ¢ N 3HaueHusiMu HekoTopoii GpyHkimu f(X). Marepnonuposats f(X) ¢ mo-
MOIIBIO KyOMYECKUX CIUTaifHOB (TIepuoanueckux) B 10N Toukax, mocTpouTs rpaduk u CpaBHUTH
C JIMHEHHOW uHTepnomsuuei. [lposepums pezynvmam ¢ nomoussbro Mooy NUMaPProx.

3amaya 5. [lan ¢aiin ¢ N 3HaueHusMu Hekotopoit GpyHkimu f(X). Haiitu ynciaennyro nponsBo-
HYIO U TIOCTpOHTH ¢€ rpaduk. [Iposepums pezyrbmam ¢ nomowwio onepamopa diff.

3amaya 6. [lan ¢aiin ¢ N 3HaueHusMu Hekotopoi GpyHkimu f(X). Haiitu yrcieHHy0 npou3Boi-
HYIO C TOMOIIbIO MHOTOWIeHA Jlarpanmka u noctpouts e€ rpaduk. /Ipogepums pezyismam ¢
nomowvio onepamopa diff.

3amaya 7. [lan ¢aiin ¢ N 3HaueHusMu Hekotopoi GyHkimu f(X). Haiitu yrcieHHy0 nponu3Boi-
HYIO C TIOMOIIbI0 KyOHUECKOro CIutaiiHa U HocTpouTh e€ rpaduk. Ilposepums pezyromam c no-
mowwto onepamopa diff.

3amaua 8. [lan ¢aiin ¢ N 3HaueHusMu Hekotopor GyHkimu f(X) ¢ mrymom g(X), 0<X<n-1, mar mo
X paBeH 1. CriaauTh 3Ha4eHUs QyHKIUU U TIOCTPOUTH €€ rpaduk. [Iposepums pezyrvmam c
nOMOWbI0 MOy NUMAPProx.

3amaua 9. [lan ¢aiin ¢ N 3HaueHusMHU HekoTopor GyHkImHu f(X) ¢ mrymom g(X), 0<X<n-1, mar mo
X paBeH 1. Haittu npoussoanyto ot f(X) u mocrpouts e€ rpaduxk. Ilposepums pesyromam c no-
Mowbio Modyas NUMAPProx.

3amauya 10. [lan daiin ¢ n 3HaueHUsIMU HeKoTOpoii GyHkimu f(X) Ha HeKoTOpoM oTpe3ke. Haiitu
onpenenEHHbIN HHTETpa 1Mo Gopmylie Tpaneuit. [lposepums pe3yibmam ¢ noMowwbio onepa-
mopa int.

3amaua 11. Jlan daiin ¢ n 3HaueHUsIMU HeKoTOpoii GyHkimu f(X) Ha HeKoTOpoM oTpe3ke. Haiitu
onpenen€HHbii nHTEerpa 1o popmyie Cumrcona. [Iposepums pe3yibmam ¢ NOMOWbIO onepa-
mopa int.

3amaua 12. Jlan daiin ¢ n 3HaueHUsIMU HeKOTOpoii GyHkimu f(X) Ha HeKoTOpoM oTpe3ke. Haiitu
onpeaenEHHbIi uaTerpail merogom Monte-Kapio. Ilposepums pe3yrsmam ¢ nomowwro onepa-
mopa int.

3amaua 13. Jlan daiin ¢ Tabnuyno 3agannoi ¢pyukuen f(X,y). Haiitu pemenns 3anaun Komm

dy
2 f(x,
™ (x.y)

y(0)= Mesapuanma

metoaoM Pynre-KyTra (nmpeaukrop-koppektop). [Iposepums pesyromam ¢

nomowvio onepamopa dsolve wiu mooyns DEtoOIS.

3amaua 14. Jlan daiin ¢ Tabnuyno 3agannoi ¢pyukiuei f(X,y). Haiitu pemenns 3anaun Korm

dy
—_— f f
i (x,y)

y(0)= Nesapuarma

YCOBEpIIEHCTBOBAHHBIM METO/I0M Jinepa. /Iposepumsb pe3yromam ¢ no-

mowwto onepamopa dsolve wiu mooyns DEtools.



3amaua 15. Jlan daiin ¢ Tabnuuno 3agannoi ¢pyukiuen f(X,y). Haiitu pemenns 3anaun Komm

dy
=2 f(x,
™ (x,y)

y(0)= Nesapuarma

metonoM Pynre-Kyrra (4-ro nopsiaka TouHoctH). Ilpogepums pesynromam

¢ nomowwio onepamopa dsolve wiu mooyns DEtools.

3amaua 16. Jlan daiin ¢ Tabanuno 3agannoit Gpyukueit f(X,y). Haittu pemenns 3agaun Ko

dy
=2 f(x,
™ (x,y)

y(0)= Nesapuarma
unu mooyns DEtools.

MetonoM Anamca. [lposepums pesyromam ¢ nomowwto onepamopa dsolve

3agaua 17. Jlau daiin ¢ Tabauuno 3agannoi pyuxueii f(X), a<x<b. Haiitu pernenue xpaeBoii

d’y  dy .,
s S g X gy T -y =f(x)

y(@)=y(b)=0
onepamopa dsolve uru mooyns DEtools.

Pa3HOCTHBIM METOAOM. [Iposepums pe3yivmam ¢ noMoubo

3amaya 18. Jlan daiin ¢ Tabnuyno 3aganno pynknuen f(X), a<x<b. Haiitu pemenue kpaeBoii

d’y  dy o
s S g T g T -y =f(x)

y(@)=y(b)=0

pums pezyibmam ¢ nomouvio onepamopa dsolve uru mooyns DEtools.

METOJ0M MHUHUMH3ALMK HEBSI3KU (KOJUTOKauui). [lpose-

3amaya 19. Jlan daiin ¢ Tabnuyno 3agannon pynkuen f(X), a<x<b. Haiitu pemenue kpaeBoii

d’y . dy ., _
3a7a4u W X & txy=1 (X) METOJIOM MHHUMU3AIHNH HEBS3KHU (MHTETpatbHbiii MHK).
y(a)=y(b)=0

IIposepums pesyromam ¢ nomowwto onepamopa dsolve wiu mooyns DEtools.

3amaua 20. Jlan daiin ¢ Tabnuyno 3agannon Gpyukiuen f(X), a<x<b. Haiitu perienue kpaeBoii

d—2y+x'ﬂ+x2 -y =f(x)
3ama4dd < gx? dx METOJ0M MHHUMU3AINK HEeBSA3KH (nuckpeTHbii MHK).
y(a)=y(b)=0

IIposepums pesyromam ¢ nomouvio onepamopa dsolve unu modyns DEtools.

3amaua 21. Jlan daiin ¢ Tabnuano 3agannoi ¢pyukipen f(X), a<x<b. Haiitu perienue kpaeBoii

d’ y dy ,
3amauu < gdx? X dx Xy = (X) METOZ0M MHHUMU3AIUK HEBA3KH (TI0g00macteit). Ilpose-
y(a)=y(b)=0

pumo pezyiomam ¢ nomouvio onepamopa dsolve wiu mooyns DEtoOIS.



3amaua 22. Jlan daiin ¢ Tabnuyno 3agannon Gpyukuen f(X), a<x<b. Haiitu perienue kpaeBoii

dzy dy ., .
s J e T g X -y =f(x)

y(a)=y(b)=0
onepamopa dsolve unu modyns DEtools.

MeronoM ["anépkuna. /lposepums peszynomam c nomowybio

M3 Ne2: IlporpamMMHas peaju3anus aJJrOPUTMOB YHCICHHBIX METO0B
(cpeacrBamu s3bika Maple):
CHCTeMbl JINHEHBIX YPABHEHM, HeJIMHelHbIe ajredpanyeckue ypaBHeHus,

YPAaBHCHHUSA B YaCTHBIX ITPOU3BOAHDBIX.

Hwke nmepednciiensl BApHaHTHI 3a71a4d, KOTOPhIe HEOOXOIUMO BBITIOJIHUTH B cucteMe Ma-
ple (uu B cucreme MathCAD) npuMeHHTEIBHO K TaHHBIM, 3alIMCAHHBIM B BHJIC TEKCTOBBIX
daiinos (ums Qaiina o3HauaeT HOMep BapuaHTa). Homep 3a0auu ykazvieaemcs npu vioaye 3a-
OaHus u He 0053aMeNbHO COBNANAenm ¢ HOMePOM 8APUAHMA OAHHBIX (HOMEPOM NO CRUCK) ePYN-

noi).

3agaua 1. [lan daiin ¢ marpureit A pazMepoM N x N ¥ BEKTOPOM b pasmepnoctu N=10. Pemuts

cucTeMy JMHEHHBIX ypaBHeHHH A-X =b metomom Maycca. Ilposepums pesyromam ¢ nomowvio
mooyns linalg.

3anaua 2. [lan daiin ¢ marpuneit A pazmepom N x N, n=10. Haiiti oOpatHyro MaTpuity Kk A me-
tonoMm ["aycca. Ilposepums pezynomam ¢ nomowwro mooyas linalg.

3anaua 3. [lan ¢aiin ¢ matpuieit A pazmepom N x N, Nn=10. Haittu onpeaenurens MaTpUIsl A
metozaoM [aycca. [Iposepums pesyromam ¢ nomowwpio mooyas linalg.

3anaua 4. [lan ¢aiin ¢ matpuiieit A pasmepoM N x N ¥ BEKTOPOM b pasmepnoctu N=10. Pemuts

cUCTeMYy JMHEHHBIX ypaBHeHHH A-X =b wmetomom 3eitnens. [Iposepums pezyiomam ¢ nomo-
wwro moodyas linalg.

3anaua 5. [lan ¢aiin ¢ matpuiieit A pazmepoM N x N, n=10. Haiitu MmakcuManbHOe COOCTBEHHOE
3HaueHue Matpuubl A. [Iposepums pezynbmam ¢ nomougvio mooyas linalg.

3amaya 6. Jlanbl BeIpaXeHUS 2-X HEKOTOPBIX aHATMTUYECKH 3a1aHHbIX pyHnkuumit f(X). Haiitu
Bce penienus ypasHenuit f(X)=0 metonom HeroToHa. Ilposepums pesynivmam ¢ nomowwto one-
pamopa fsolve.

3agaua 7. JaHbl BRIpaKEHHS 2-X HEKOTOPBIX aHAIMTHUECKH 3amanublX GyHkuii f(X). Haiitu
Bce penrenus ypaBaenuit f(X)=0 meTomom npocTeix ureparuii. [lposepums pezyromam ¢ nomo-
wwto onepamopa fsolve.

3anaua 8. JlaHbl BeIpaKeHHS 2-X HEKOTOPBIX aHATUTHYECKH 3aaaHHbIX (yHkiui f(X). Haittu
Bce peureHns ypasHenuil f(X)=0 meronom cekymmx. IIposepums pezyiomam ¢ nomowpio one-
pamopa fsolve.



Bamaua 9. Jlansl Beipakerus byukimii f1(X,y) u f2(X,y). HaiiTi Bce penieHns CUCTEMbI ypaBHe-
auii f1(X,y)=0 u f2(X,y)=0 meronom HetotoHa. [Iposepums pezyrvmam ¢ nomowpio onepamopa
fsolve.

3anaua 10. [Jaus! Beipaxenus Gpyukuuit f1(X,y) u f2(X,y). Haiitu Bce penieHus cucTeMsl ypaBHe-
auii f1(X,y)=0 u f2(X,y)=0 MeTomoM rpaaueHTHOrO crycka. [Iposepums pezyivmam ¢ nOMOubio
onepamopa fsolve.

3amaya 11. Jlan daiin ¢ Tabnuyno 3aganno pynkuuen f(X), a<x<b. Haiitu pemenue kpaeoii
ou aou
3amauu 1-ro mopsiaka ry + i f(X) ¢ OIHOPOTHBIMU FPAHUYHEIMI H HAYATHHBIMHU yCIOBHSIMHI
X

C IMTOMOUIBIO IBHOM Pa3HOCTHOM CXeMBI. [Iposepums pe3yivbmam ¢ nOMOwbo onepamopa
PDEplot.

3amayua 12. Jlan daiin ¢ Tabnuyno 3agannoi ¢pynkuuen f(X), a<x<b. Haiitu permenue kpaeoii
ou aou
3aj1a4u 1-ro mopsiaka x + - f(X) ¢ O/IHOPOIHBIMU MPAHNYHBIMI H HAYATHHBIMA yCIOBHSIMHA
X

C ITOMOIIBIO HESABHOM Pa3HOCTHOU cXeMbl. [Iposepums pe3yibmam ¢ noMoubo onepamopa
PDEplot.

3amaua 13. Jlan daiin ¢ Tabnuyno 3agannoi ¢pynkuen f(X), a<x<b. Haiitu perienue kpaeBoii

ou ou
3aJa4uun I-FO Hops[zu(a E + 6_ = f (X) C O,Z[HOpOI[HBIMI/I FpaHI/I‘lHLIMI/I 1 HaAYaJIbHBIMH yCJ'IOBI/ISIMI/I
X

METOJIOM JIPOOHBIX WAroB. /Iposepums pesyromam ¢ nomowvio onepamopa PDEplot.

3amaua 14. Jlan daiin ¢ Tabnuyno 3agannoi pynknuen f(X), a<x<b. Haiitu pemenue kpaeBoii
ou ol
3aJ]a4yl ypaBHEHUS TEILIONPOBOAHOCTH Tl f(X) ¢ OHOPOIHBIMU FPAHUYHBIMH I
X
HavyaJIbHBIMH YCIIOBHSIMU C IOMOIIBIO SIBHOW Pa3HOCTHOM CXeMbl. [Ipogepumsb pezyivsmam ¢ no-

mowwio onepamopa PDEpIot.

3amaua 15. Jlan daiin ¢ Tabnuyno 3agannon ¢pyukiuen f(X), a<x<b. Haiitu perienue kpaeBoii
ou ou
3a7]auM YpaBHEHUS TETUIONPOBOTHOCTH T ol f (x) C OJTHOPOJIHBIMU TPAHUIHBIMH U
X
HayaJIbHbIMH YCJIOBHSIMHU C IMOMOIIBIO HEABHON Pa3HOCTHOM cXeMbl. [Ipogepums pe3ynomam ¢

nomowwio onepamopa PDEpIot.

3agaua 16. Jlau daiin ¢ Tabauuno 3agannoi pyukueii f(X), a<x<b. Haiitu perenne xpaeBoii
ou  olu
3a/1a4M ypaBHEHHS TEIJIOMPOBOTHOCTH o f(X) ¢ OIHOPOIHBIMU FPAHUYHBIMH 1
X
HAaYaJIbHBIMH YCIOBHSIMUA METOJIOM IPOOHBIX IIAroB. [Iposepums pe3yibmam ¢ noMOoubio one-
pamopa PDEplot.

3amaua 17. Jlan daiin ¢ Tabnuano 3agannon Gpyukiuen f(X), a<x<b. Haiitu perienue kpaeBoii
3aj1a41 BOJIHOBOTO ypaBHE G _ou
Ja49u BOJIHOBOTI'O YPABHCHUA —— — ——
ot>  ox?

YCIIOBUSIMH C MTOMOIIBIO SIBHOM Pa3HOCTHOM CXeMBI. [Ipogepums pe3yivmam ¢ noMoublo one-
pamopa PDEplot.

=f (X) C OAHOPOJAHBIMU I'PAHUYHBIMHA 1 HAYAJIbHBIMU



3amaua 18. Jlan daiin ¢ Tabauuno 3agannoi pynkiueit f(X), a<x<b. Haiitu pernenue xpaeBoit
3aJ1a4¥l BOJTHOBOTO YPaBHE ou_ou
Jda49u BOJIHOBOTI'O YPABHCHUA —— — —
ot>  ox?

YCIIOBUSIMH C TTOMOIIbIO HESIBHON Pa3HOCTHOM CXeMBbl. [Ipogepums pe3yivmam ¢ noMoublo one-
pamopa PDEplot.

=f (X) C OAHOPOJAHBIMU I'PAHUYHBIMH 1 HAYAJIbHBIMU

3amaya 19. Jlan daiin ¢ Tabnuyno 3aganno pynknuen f(X), a<x<b. Haiitu pemenue kpaeBoii
o%u o’
3aJ]a4¥l BOJIHOBOTO YPaBHEHHS P (X) ¢ OMHOPOIHBIMH IPAHHYHBIME H HAYATHHBIMI

YCIOBUSIMU METO/IOM JIpOOHBIX IIAroB. /Iposepums pesynvmam ¢ noMoubio onepamopa
PDEplot.

3amaua 20. Jlan daiin ¢ Tabiauuno 3amannoii ¢pyukiuei f(X,y). Haittu pemenne 3anaun Jupux-
o°u o°u

ne qns ypasnenus Ilyaccona — +—
oX°~ oy

MIOMOIIBIO TIPSIMBIX METOJIOB PEIICHUS CETOYHBIX AJUTUITUICCKUX YpaBHEHUH. [Iposepums pe-
synemam ¢ nomougvio onepamopa PDEpIlot.

= f (X, y) C OJTHOPOJHBIMHU TPAHUYHBIMH YCIIOBUSIMH C

3amaua 21. Jlan daiin ¢ Tabnauuno 3anannoii pynkiuei f(X,y). Haittu pemenne 3anaun Jupux-

o’u o4
ne 15 ypaBHeHus [lyaccona v +— =1 (X, y) C OJJHOPOJIHBIMH I'PAHUYHBIMHU YCIIOBHUSIMHU C

oy

MIOMOIIIBIO UTEPAIIMOHHBIX METO/IOB PEIICHHUS] CETOUHBIX JUTUITHYECKUX YpaBHEHUH. [Ipose-
pumb pezyiemam ¢ nomowwto onepamopa PDEplot.

3amaua 22. Jlan daiin ¢ Tabauyno 3anannoii pynkuei f(X,y). Haiitu pemenne 3anaun Jupux-

o°u 0%
ne ans ypaBHenus [lyaccona Fvl + ? = f(X,Y) ¢ OMHOPOIHBIMY IPAHUIHBIMHU YCIOBHSIMHU
X

METOJIOM penakcatuu. [Iposepums pesyiomam ¢ nomowwio onepamopa PDEplot.

7. MaTepuajibHO-TEXHUYECKOE o0ecrevyeHne no JucuuIimnae (MoayJi)
HO BCEM BUIaM y‘-IG6HOfI OCATCIIBHOCTHU B paMKaX JOUCHUITIINHBI I/ICHOJ'IB?;}IIOTCSI ay)mTo-
puH, KaOWHETHI U Ja0OpaTOPUH, OCHAIIICHHBIE HEOOXOAMMBIM CIICIIMAIM3UPOBAHHBIM U J1abopa-

TOPHBIM 000PYIOBaHHEM.

HanmenoBanue crienuanbHbIX OCHAIIIEHHOCT CIEIUATBHBIX IMepeyeHs TUIIEH3MOHHOTO
MOMEIIECHUH NOMEIIEHUH IpPOrPaMMHOT0 00eCIeYeH s
Y4eOHbIC — ayAUTOPUHM  JIS Me0enb: yuebHas MeOenb Microsoft Windows10, Mi-
MIPOBEACHUS 3aHATHH JICKIIMOHHOTO Texuudeckue cpeacta o0y- | crosoft Office 2010, MathCAD14,
THUIA YCHUSI: Maplel8
9KpaH, MPOEKTOP, KOMITBIOTEP
VueOHble  ayAUTOPUH  IIS MebGerb: yuebHas Mebenn Microsoft Windows10, Mi-
TIPOBEICHUS TabOPaTOPHBIX paboT. Texumueckue cpencrea o0y- | crosoft Office 2010, MathCAD14,
YEeHUS: Maplel8
9KpaH, MPOEKTOP, KOMIBIOTEP

Jist caMOCTOSTETFHON paboThl 00YJAIOIINXCS PETyCMOTPEHBI TIOMEIIEHHSI, YKOMIUICK-
TOBAaHHBIE CHEIMAIU3UPOBAHHON MeOEbI0, OCHALLICHHbIE KOMIIBIOTEPHOW TEXHUKOW C BO3MOXK-



HOCTBIO TIOJKITIOUCHHS K ceTh «HTepHeT» u oOecrneueHrueM J0CTyma B 3JIEKTPOHHYIO MHDOP-

MaIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

HanMmeHnoBanne noMenieHui
IUTS CAMOCTOSITENTEHON paOoTHI
o0yJaromuxcs

OcCHAIIIEHHOCTh ITOMEILEHUI
JUISL CAMOCTOSITEIbHON paboThI
o0yJarommuxcs

[epeuens MMIIEH3NOHHOTO
MPOTPAMMHOTO 00eCTICUeHHS

ITomemenne st caMOCTOS-
TENBHOW pPabOTBl  OOYYAOLTIXCS
(amraneHbi 3a1 HayuHoit 6ubmmo-
TEKN)

Mebens: yaeOHas meOenb

KoMmekt crnenuanu3supoBaH-
HOM Me0enu: KOMIIBIOTEpHBIE CTO-
JIBI

O6opynoBaHue: KOMIIBIOTEP-
Has TeXHHWKA C TMOJKITIOUYCHHEM K
MH)OPMAIMOHHO-

KOMMYHUKaUMOHHOU ceTu «MHTep-
HET» W JOCTYIIOM B 3JEKTPOHHYIO
WH(POPMAITMOHHO-
oOpa3oBaTenpHyI0 cpexy oOpa3oBa-
TENBHOM OpraHM3ally, BeO-
KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pyJoBaHue, oOecreyuBaroniee J0-
CTYII K CETH MHTEPHET (IIPOBOAHOE
COeIMHEHHE W OECIpOBOAHOE CO-
enuHenue no rexuonoruu Wi-Fi)

Microsoft Windows10, Mi-
crosoft Office 2010, MathCAD14,
Maplel8

ITomemenne maa camMocTos-
TENBHOU paboThI 00yJaIOIMHXCS

Mebens: yaebnas mebensb

KoMmrutekt crennanu3npoBaH-
HOW MeOeNn: KOMIIBIOTepPHBIE CTO-
JIBI

OGopynoBaHue: KOMITBIOTEP-
Has TEXHHWKA C TMOJKITIOUYCHHEM K
“H(POPMAITMOHHO-

KOMMYHUKaUMOHHOM ceTu «MHTep-
HET» W JOCTYIIOM B 3JEKTPOHHYIO
WH(POPMAITMOHHO-
o0pa3oBaTenbHyI0 cpeny oOpa3oBa-
TENBHOM OpraHM3al|y, BeO-
KaMepbl, KOMMYHHKaIlHOHHOE 000-
pyJoBaHue, oOecreuuBaroniee J0-
CTYIl K CETH MHTEPHET (IIPOBOAHOE
COeIMHEHHE W OECIpOBOIHOE CO-
enuHenue 1o rexuonaorud Wi-Fi)

Microsoft Windows10, Mi-
crosoft Office 2010, MathCAD14,
Maplel8




