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1 Heau n 3a7a4u y4eOHOM QM CUMILIUHBI

Llenbio IUCHUIUIMHBI ABISETCS (OPMHUPOBAHUE Y OYAYIIMX CHEIMATNCTOB 3HAHUN U YMEHUN
IIPUMEHATh COBPEMEHHBIM MATEMaTUYECKHI anmapar [Uisi MOJAEIMPOBAHUS, PCIICHUS U aHAIU3a
peaNbHBIX MHKEHEPHBIX 3a/1a4, BCTPEYAIOIUXCS Ha IIPAKTUKE.

2 TpeOGoBaHus K pe3yJibTaTaM OCBOCHHS JUCHUILIUHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HApaBiIeH Ha (JOpMUPOBAHHE CIEAYIOLUIMX KOMIIETCHIIMI:

YK-1 — cnocoOHOCTh OCYIIECTBIATh MOMCK, KPUTHUECKUI aHAIN3 W CHHTE3 MH(OpMaLuH,
IIPUMEHATH CUCTEMHBIN IIOAXOJ U1l PELICHMs] TIOCTABJICHHBIX 3aJad.

[Inanupyemble pe3ynbTarbl OOy4Yy€HUS NpPU M3YYEHUM JUCLUIUIMHBI, COOTHECEHHBIE C
IUITAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOI POrpaMMBbl, IPEJICTABIECHBI B TAOJIHNLIE.

Ta6n1z1ua — HJ'IaHI/IpyeMbIC PE3YyIbTaThI O6y‘IeHI/I${ IIpU U3YUCHUHN JUCHUIIJIMHBI, COOTHCCCHHBIC
C YCTAHOBJICHHBIMHU B ITPOTpaMmMe 6aKanaBpI/IaTa HHJUKATOpaMu JOCTUKCHUA KOMHGTCHHI/If/'I

Kon [Inanupyemslie Kon u | [Imanupyemslii Kon
KOMIIETEHIIUH | PE3YyJIbTaThl HauMEHOBaHMe | PE3YJIbTaT  OOy4yeHHs | MOKazaTess
OCBOEGHUS HJHKATOpA M0 TUCIUIUINHE OCBOCHUS
o0pa3oBaTeNbHOM .
JOCTUKEHUI
MIPOrpPaMMBbI
YK-1 CIIOCOOHOCTH Na-3 yx-1 3HaTh: 3(YK-1)1
OCYLLECTBIIATh Baaners: MaTeMaTH4eCcKue
MOUCK, KPUTHYECKUH | yMEHHEM OCHOBBI
aHaJIM3 M CUHTE3 | OCYLIECTBIATH MO/JICJINPOBAHUS u
nHpOpMaIny, TTOUCK, pelieHus
MPUMEHSITh KPUTHUYECKHIA NPaKTUYECKUX 3ajad,
CUCTEMHBIH TMOAXOJ | aHaJIM3 U CHHTE3 | BO3HUKAIOIIUX B
TUTST peuieHus | nHpopMmaluy, NpakTUKe OyIylero
MTOCTABJIEHHBIX MPUMEHSTh WH)XKEHepa
3a7ad4. CUCTEMHBII YMmern: Y(YK-1)1
MOJIXO0JT JUIS | BBITIOJIHATH OCHOBHBIE
peleHus olepalnnu, COCTaBIAThH
MTOCTABJIEHHBIX aJICKBaTHBIC
3ajad, QITOPUTMBI U yMETh
HCIOJIB3YS alanTHPOBATh WX JUIA
MaTEMaTHYECKUN | BBIYMCIUTCIIHLHON
anmapar TEXHUKHU
WHXEeHepa. Baanern: B(VK-1)1
OCHOBHBIE  (paKTamy,
MOHSTHIIMH,
ornpezeNeHUus MU "
TeopeMaMu
MaTeMaTH4eCKOTo
MHXEHEPHOTO
anmapara,
ITOpUTMaMHU
pelieHus THUTIOBBIX
3agad




3 MecTO IMCHHUILINHBI B CTPYKTYype 00pa30BaTe/IbHON NPOrPaMMBblI.

JuciumnimHa OTHOCUTCS K 00s13aTENIbHOM YacTH B CTPYKType 00pa3oBaTeIbHONW MPOrpaMMBL.

B cucreme By30BCKOM NOATOTOBKM JHCLMIUIMHA

«MareMaTH4eCcKHil ammapar HHXEHEepa»

OMHpaeTCs Ha CIEAYIOLIMe paHee W3Y4YeHHbIE AUCLUUIUIMHBI: KypC 3JE€MEHTApHOM MaTeMaTHKU;

MaTrcéMaTuka, (bmm(a; SJICKTPOTCXHUKA, DJICKTPOHHUKA U CXCMOTCXHHUKA.

Teopernueckue 3HaHUS U PAKTHIECKHE HaBBIKH, CHOPMHUPOBAHHBIE Y CTYJIEHTOB B MPOIIECCE
I/I3y‘-IeHI/I$I AUCIHUITIIINHBI ((MaTeMaTI/I‘ICCKI/Iﬁ annapaT I/IH)KeHepa», SABJIAKOTCA BCIIOMOI'aTCJIIBHBIMU
npu uzydennu cienyromux gucuumimd @T'OC BO B yacT:BEIYMCIUTEIbHAS] MATEMATHKA;0CHOBBI
TEOPHUH YIIPABICHUA;MOJAECITUPOBAHUE CUCTEM YIIpaBICHUS,

4 Copep:xkanue IUCHUNTHHBI

4.1 Temamuueckuili na1an OUCUUNTUHDL
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Tema 1. "Onepatop ["'amunbTOHa 1 8 3 1 5 | Omnpoc,
BEKTOpHBIE MU depeHnanpHbIe peleHue 3aaa4y
orepaluy BTOPOro nopsaka "
Tewma 2. "ITpocreiimme TUIIBI 9 4 1 3 5 | Omnpoc,
BEKTOPHBIX Mosen " penieHue 3aaaqy
Tema 3. «MoaenupoBaHue U aHATN3 7 3 1 2 4 | Onpoc,
(bu3NYeCKUX MoJiel cpeicTBaMU pelieHue 3agay
BEKTOPHOTO aHAJIN3a»
Tema 4. "MoaenupoBanue 8 4 1 3 4 | Onpoc,
(U3NIECKHX MPOIIECCOB peleHue 3aaaq
OOBIKHOBEHHBIMHU
g depeHIMaTbHBIMUA YPaBHEHUSIMU
1epBoro nopsaka”
Tema 5. "MopaenupoBanue 7 3 1 2 4 | Omnpoc,
(U3NYECKUX MPOLIECCOB pelieHue 3agay
O0OBIKHOBEHHBIMU
Qg QepeHIMaTbHBIME YPAaBHEHUSIMU
BTOpOTrO nopsjaka "
Tema 6. «CructeMbl 0OBIKHOBEHHBIX 8 4 1 3 4 | Ompoc,
mudepeHIATBHBIX YPaBHCHUI penieHue 3aaad




1 2 3 4 5 7 8

Tema 7. "CucreMbl 0OBIKHOBEHHBIX 7 3 1 2 4 | Ompoc,

mudepeHIMATbHBIX YpaBHCHUHA" pelIeHue 3a1a4

Tema 8. "®uznueckne NPUIOKEHUS 8 4 1 3 4 | Omnpoc,

cucteM quddepeHIaITbHbIX pelieHue 3aaau

ypaBHeHuUH "

Tema 9. "JIuddepeHnuanbHbie 7 3 1 2 4 | Onpoc,

YPaBHEHUS B YACTHBIX ITPOU3BOJIHBIX" peuieHue 3aaaqy

Tema 10. "OcHOBHBIC ypaBHEHUS 7 3 1 2 4 | Onpoc,

MaTeMaTHdeckoi pusuku Paasr u peleHnue 3a1a4

uHterpaibsl Oypope"

Tema 11. "Merog ®ypse " 7 3 1 2 4 | Ompoc,
pelieHue 3aaau

Tewma 12. "Pemenne 0ObIKHOBECHHBIX 7 3 1 2 4 | Ompoc,

nuddepeHIMaTbHBIX YPaBHEHUH U UX pelieHue 3aaa4

CHCTEM OTEePAIIMOHHBIM METOI0M"

Tewma 13. "Pemenne nHTErpabHBIX 9 4 2 2 5 | Ompoc,

YPaBHEHUU U YPAaBHEHUH B YaCTHBIX peleHue 3aaa4

MIPOU3BOJIHBIX ONEPALIMOHHBIM

MeTOoJI0M "

Tema 14. "UucnenHoe pemnieHue 9 4 2 2 5 | Ompoc,

OOBIKHOBEHHBIX A depeHInanbHbIX pelieHue 3a1a4

ypaBHEHUH U UX CUCTEM "

HuddepernmnpoBanubiii 3a4eT

Bcero 108 | 48 | 16 | 32 60

4.2 Cooepircanue oucuyuniunol

Tema 1. "Omneparop I'amuabTOHA N BeKTOpHBbIe NU( (PepeHnnaNbHbIC ONIePANNT

BTOPOro nopsiaka "
Jlexyus

Habna-oneparop. IlpaBuna ymHoxxenus oneparopa ['amMmibToHa Ha CKJISIPHYIO U BEKTOPHYIO
dbyukmuio cneBa. CpoiictBa omepatopa ['amunbrona. [duddepeHunanbHbie olepanuu BTOPOTO
nopsinka. Omepatop Jlamnaca. VYpaBuenue Jlammaca. [Mapmonumdeckue ¢GyHKIMU. YpaBHEHHE
Ilyaccona.

OcHognvie nonsamus memul. oneparop I'amnupToHa.
Ipaxmuueckoe 3anamue
Dopma 3anamuA: peuieHue munogulx 3a0ady.

Ipumepnvie 3a0anus:
1./IaHO BEKTOpHOE TI0JIE

F=(xy—22)i+y’zj+(x°z+ y)E.
[MocTpouTs moss:

a) V(V'E)

6) V'(VXE)

B) V x (V X E)

2.Pa3ioXuTh BEKTOPHOE TOJIE



F =(x+3y)i+(x—2y)j +(z+1)k

HA CyMMYy IIOTEHIMAILHOIO H COJIEHOMIAIBHOIO HOIEHA.
3. Jloka3ark, 4TO JAHHOE BEKTOPHOE TI0JIE

F =(9x2y +2yz%)i + (3x® + 2xz° — 4y%2%) | + (4xyz — 2y*2)k
ABJIAETCSA NOTEHIUAIBHBIM U HAlTH €ro MOTEHIHAIL.

Tema 2. "IIpocreiimme TUNIBI BEKTOPHBIX MoJiei "
Jlexyus

Be3BuxpeBbie u 6ecrupKyiaunonnble mos. [lorenuansHoe mose u ero cBoiictna. [loTeHnunan
NOTEHLIMAJIBHOrO ImoJIA. BoccTaHOBIEHME CKaJAPHOrO MOTEHIMANA IOTEHUUAIBHOIO IOJIS.
[ToreHnMan 3JEKTPOCTATUUECKOIO IOJs, SKBUIOTEHIMAJIbHbIE IOBepXHOCTU. CosieHOUaIbHbIE
II0JIS1 U MX CBOMCTBA. Pa3noxeHne BEKTOPHOIO OIS HA CyMMY COJICHOUJAIBHOTO U IIOTEHIIUAIIBHOTO
noJIen

Tema 3.«MoaenupoBaHue H aHAJIU3 (PU3MYECKHX 0JIeH CPeACTBAMH BEKTOPHOIO
aHaJIU3a»

Jlexyusi:

[Tosie HaPSPKEHHOCTH TOYEUHOTO 3apsiia U CUCTEMBI 3apsioB. DJIEKTpOCcTaTHYeCcKas Teopema
I'aycca. MarnutHOoe 10€ NPSAMOJIMHEMHOrO TOKAa. YpaBHeHHMs MakcBemia. YpaBHEHHE
pacrpocTpaHeHMs 3ByKa B YIPYToil cpene.

Ocroenble nousmus membvl. ypaBHCHUA Makcsenna
HpakmuquKoe 3aHAmue

Dopma 3aHAMUA: MUHUKOHDEpeHYuUs

IlpumepHvie memvl 00KNA008:

—IloreHnmansHoE nose. Y CnoBUe NOTEHINAIBHOCTH MOJI.

—ConeHonnanpHoOE M0JIE. Y CIIOBUE COJICHOUAAIBHOCTH MOJIS.

—IIpencraBieHne NpPOM3BOIBHOTO BEKTOPHOTO IOJII B BHJAE CyMMbl IOTEHLHAIBHOIO U
COJICHOUJAJIbHOTO TIOJIEH.

—IIpencraBienue rpaaueHTa ¢ IOMOLIBIO oneparopa I'aMuiIbToHa.

—IIpencraBnenne AUBEpreHIIMK ¢ TOMOIIbIO oneparopa ["amunbToHa.

—IIpencraBnenue poropa U Apyrux JIup@epeHIHaTbHbIX XapaKTepUCTUK C MOMOIIBIO
onepaTtopa ['amuibTOHA.

Tema 4. ""MoaenupoBanue (pu3n4ecKnx NpoueccoB 00bIKHOBEHHBIMH
nuddepeHunaIBbHBIMHE YPABHEHUSAMHU I1€PBOr0 NopsiaKa’’

Jlexyus:

YpaBHeHUs 00pa30BaHus U pacnaia BelecTsa. 3aaa4ya 00 OXJIaXISHUH Tela, 3aKoH HploToHa.
Pacnipenenenne naBneHus B BEPTHKAILHOM ra30BOM CTOJI0OE, OapoMeTpudeckas hopmyna. 3agada 00
AIIEKTPUYECKOM TOKE B IIETIH C KaTYIIKOI CaMOWHIYKIIMHU, TOK BKJIFOUEHUS, TOK BHIKIIOUEHUS.

OcHosHble noHAmusA memul. ypaBHEHUs] 00pa30BaHUs paca/ia BelecTBa

HpaxmuquKoe 3ansamue

Dopma 3aHAMUA. peuleHie MUNoebiX 3a0au.
IIpumepnvie 3a0anus:



1.13BecTHO, YTO CKOPOCThH pacimajia BeUIeCTBa MPSIMOIPOIOPLHOHATIbEHA WMEIOLIEMYCS €ro
KonuecTBy m(t) B TEKyIIMii MOMEHT BpeMeHU t. B Talnuie mpuBeneHbl AaHHBIE O MEPHOJIE
nosypacnaga T HEKOTOPBIX PAaJMOAKTHUBHBIX W30TOTOMOB. CunTas HAYaIbHYI) MacCy BeEIIeCTBa
m, =1, onpenenuTh, 4epe3 Kakoi MpoOMeXyTOK BpEMEHH Macca BelllecTBa cOCTaBUT M=0,7

Bap. | dnemeHm T

1 Yrnepog, | “C 5569 A

2 KoGansT | ®Co 5,24 n.

3 Ceuney, | 2®Pp | 3,3u.

4 Pagui 26Rg | 1620 5.

5 YpaH 35y 71-108% o

2. CKOpOCTh OXJIXJCHHUS Teja MPSIMONPOIOPLUMOHATbHA PA3HOCTH TEMIIEPATyphl Tella |

OKpy)aromen cpeapl (3akoH Herotona). M3BecTHO, 4To Temmeparypa cpebl T, , M TEJIO B TEYEHUE
20 MUHYT TeJI0 OXJIaXJaeTcs ¢ TeMieparypsl T, 10 T,. Uepe3 CKOJIbKO BPEMEHH €ro Temieparypa

noHmurcsic T, 1o T,?

Bap | T, | T, | T, | T,
6 15 90 60 | 30
7 20 95 55 35
8 25 100 | 70 40
9 20 105 | 65 45

10 15 110 | 70 50

Tema 5. "MoaenupoBanue pu3nvecKux NpoueccoB 00bLIKHOBEHHBIMU
nuddepeHunaIbHBIME YPABHEHUAMH BTOPOro nopsiaka "
Jlexyust

JuddepenunanpHple  ypaBHEHUS MEXaHUYECKUX KoyieOaHMM VYpaBHeHMs KojeOaHUM
MaTeMaTHYeCKOr0 W TPYKUHHOrO MaATHUKA. CBOOOJHBIE M  BBIHYXKICHHbIE KOJIeOaHMUS.
["apmoHMueckne M 3aryxarolue KojeOaHus. SIBneHue pe3oHaHca. bueHus. OnexTpuueckue
KoJIeOaHuUs B 1IETIN C KaTyIIKOM CaMOWHAYKLIUH.

Tema 6. «Cucrembl 00bIKHOBEHHBIX JH((epeHINATbHBIX YPABHEHHIT»

Jlexyusi:

Hopwmanbusie cuctems! JIY. JIunelinsie cucteMsl /Y mepBoro nopsiaka. CTpykTypa oOmiero
pelIeHnss HEOTHOPOAHOM CUCTEMBbI TMHENHHBIX TU(epeHInanbHbIX YPaBHEHUH.

OcHosHble nonamus memul:CucTeMa AMU(pPpepeHnanbHbIX YPAaBHEHUI
IIpakmuueckoe 3ansmue
Dopma 3aHAMUA: peuieHue MUnosslx 3a0au.

IIpumepnvie 3a0anus:

l.MarepuanbHast TOYKa JBHKETCS TOPHU3OHTAIBHO O€3 TpeHus MoJ JAECHCTBHEM CHUJIBI
MPUTSDKEHUS HETTOABHIKHOTO LIEHTPA, MPSIMO MPOMOPIIMOHATBHON OTKIOHEHUIO TOUKH OT IIeHTpa, U
paBHOI / IpY OTKJIOHEHUHU Ha /. B HauanbHBIA MOMEHT BpeMs TOUKa PACIIONIOKEHA CIIPaBa OT [EHTpa
Ha PacCTOSHUU / M HAUMHAET JIBM)KEHUE C HYJIeBOI ckopocThio. HaliTh ypaBHeHHE ABUKEHUS TOUKH,
aMIUTUTYY, YaCTOTY | MEPHO]] TAPMOHUYECKUX KOJIeOaHUH.



2. MaremMaTtu4ecKuii MasTHHK JUIMHBI /, HAXOMSIIMKCS B HAYaJIIbHBIH MOMEHT BpPEMEHHU B
MOJIO)KEHUU PaBHOBECHSI B COCTOSIHUM TOKOS, HAUMHAET COBEpIIaTh KojeOaHus Moj AelcTBUEM
BHemmHe cunbl /. [lpeHeOperas CONMpPOTHBICHHEM CpEIbl, HAWTH PE3OHAHCHYIO YacTOTY
BBIHY/IA0IIIEeN CHJIBI M CKOPOCTh MasiTHUKA CIYCTS BpeMs / Tocjie Hayalla JBUKCHHUSL.

3. Teno maccel / MOABENICHO HA CIIMPAILHON MPYKUHE KECTKOCTH / M COBEPILAET KOoJIeOaHus B
BA3KOH cpere ¢ koddduuuentom compotuBieHus /. Ha BepxHUIl KOHEL NPYXUHBI JEHCTBYET
BBIHYX/IA0INAasl CHJIA, U3MEHSIOMIAsACSA 10 3aKOoHYy /. HaliTh 3aKoH JBWIKEHHUS Tela, CUMTAas, 4yTO B
Ha4yaJIbHbIA MOMEHT BPEMEHU OHO HAXOAMWIOCH B ITIOKOE B MTOJIOKEHUU PABHOBECHSI.

Tema 7. "CucremMbl 00bIKHOBEHHBIX TH((epeHIuATBLHBIX YPABHEHUI "
Jlexyus

Metonpl pewmenuss cucreM JY: MeTOJ Bapualuu INPOU3BOJIBHBIX IIOCTOSIHHBIX (METOJ
Jlarpanxa), METOJA MOCJIEJOBAaTEIILHOTO HMCKIIOYEHHS IE€PEMEHHBIX, MATPUUYHBIA METOJ, METOJ
MHTETPUPYEMBIX KOMOUHAIUI.

OcHosHble noHAMUA memvl. METOJbI PCIICHHA CUCTEMA I[y

HpakmuquKoe 3aramue
@OPMG SAHAMUA. peUuleHue munoesvlx 3a0ad.

Ipumepnvie 3a0anusi:
1.Haiitu obmiee perienue cuctemsl 1udhepeHInalbHBIX YPaBHEHHH MATPUIHBIM METOIOM

Y: :12y1 + 5y2

!
y, =5y, +12y,
2. Haiitu o61ee pemenue cucreMsl 1udpepeHInaibHbIX YpaBHEHUN METO0M
IIOCJIE0BATEIBHOIO UCKITIOYEHHS IEPEMEHHBIX

yl, =Y, +2y, +C0s3X

yz' =3y, +2y, —2sin 3x

Tema 8. "®uznueckue npuiaoKeHus cucreM 1uddepeHINAIBHBIX ypaBHeHHH "'
Jlexyus

I[I/IHaMI/I‘-ICCKI/Ie cucteMbl. Du3ndecKas HWHTCPIIpETAl A aBTOHOMHOM CHCTEMBI. I[BI/I)KGHI/IC
MaTepI/IaJ'[BHOI\/’I TOYKHU TI10J I[Cf/iCTBI/IGM CHIJIBI. 3&)13‘13 0 JIBYX [OCIAX, HaxoAAOIUuXCAd B
BHCKTpOMaFHHTHOﬁ CBA3U.

OcnosHble noHsAmMuA memobl: JMHAMHUYCCKHUEC 1 aBTOHOMHBIC CUCTCMbI

Ilpaxmuueckoe 3ansamue
Dopma 3aHAMUA: KOHMPONLHAS paboma no Mooy

Tema 9. "/IludgdepennuanbHbie ypaBHeHHsS] B YACTHBIX MPOU3BOAHBIX "'
Jlexyust

JluHeliHble OJHOPOJHBIE W HEOJHOPOJHBbIE MU(QepeHIaTbHbIE ypaBHEHUS B YaCTHBIX
IIPOM3BOJHBIX MEPBOro Mopsaka U ux penienue. Kiaccupukauus nuHeiHbIX nuddepeHuanbHbIx
YpaBHEHUNM B  YaCTHBIX IIPOM3BOAHBIX  BTOpPOro mnopsanka. llpuBenenue  JMHEHMHOrO
I PepeHIMaIbHOr0 ypaBHEHUsI BTOPOrO MOpsAKAa B YACTHBIX HMPOM3BOJIHBIX K KaHOHHYECKOMY

BHULY



Ocnoguvie nonsamus memvl: AMPdepeHnaibHble ypaBHEHUS.
Ilpaxmuueckoe 3anamue
Dopma 3aHAMUA: peuleHue MUNO08bIX 3a0ay.

Ilpumepnuie 3a0anus:
1.Haiitu o0riee perienue TMHEHHOTO 0AHOPOIHOTO AU PepeHnnanbHOro ypaBHEHHS B

YACTHBIX TPOU3BOJHBIX IEPBOrO MOPSIKA
(x+2y+1)i+(y—z+3)ﬂ+22ﬂ=0
OX oy oz

2. IlpuBectr ypaBHEHHE K KAHOHUYECKOMY BHlY U IPOUHTETPUPOBATH €TO.
2 2 2
0 : +4 of +46 I —2i—4ﬂ=0
X ox oy oy ox oy

Tema 10. "OcHoBHBIe YpaBHeHUS MaTeMaTH4YecKoii (pu3uku Psiibl 1 HHTErpasibl

®Dypobe'’
Jlexyust

BonnoBoe ypaBHEHHE, ypaBHEHHE TEIUIONIPOBOAHOCTH, ypaBHeHue Jlamnaca. I'panuunble,
HavaJbHbIE U KpacBble ycioBus. KpaeBble ycioBHs IEpBOro M BTOPOro pona. 3agada Jupuxie.
3anaua Heiimana.Paznoxenue B psag @ypee 2Pi u 21 — nepuonmueckux QyHkiuii. Pasnoxenue
YEeTHBIX M HEYeTHbIX (yHKUMH B Tpuronomerpuueckuil psg @ypee. Kommnekcnas ¢opma psna
@®ypbe. BosHOBBIE umncna, rapMoHuku. Pusnueckuii cmbicn psga DPypee. HMuterpan @Pypse.
BonnoBoit ciektp. CriekTpanbHast QyHKIMS, aMIITUTYAHbIH criekTp. [IpeoOpa3oBanue dypoe.

OcHosHble noHAmMuUsA meMbl. BOJTHOBBIE YpaBHEHUS, psAbl M HHTErpajibl Dypbe
IIpakmuueckoe 3anamue

Dopma 3aHaAMUA: peuleHie MUNO08bIX 3a0a.
IIpumepnvie 3a0anus:

1.Paznoxuts B psg Pypee Gpynxuuio y = f(x), xe(-z, 7z) rpaduk KOTOpoil n300pa>keH Ha
pucynke. [Toctpouts rpadux cymMmsI psiaa.

y
x2

! rox

= b ‘ o
| 2 w4 0 a2
2 IlpencraButs psagoM Oypbe B KOMIIEKCHON Gopme QYHKIMIO Tepuojia

f(x)=e*, Ha(—%;i)

3. IpencraButs uHTErpasioM Oyphe QyHKIHIO



N

2-3%x, 0<x<—

w

f(x) =

0, —<X<w
3

Tema 11. "Meton ®@ypne "
Jlexyust

Cytb merona @ypre. Perenne MeTo0M pazzieseHusl HEPEeMEHHbBIX YPaBHEHUsI CBOOOIHBIX U
BBIHY’)KJICHHBIX KOJICOaHUI 3aKpETICHHON CTPYHBI, ypaBHEHHS TEIJIONPOBOJIHOCTH JUII KOHEYHOTO
CTep)KHA, I CTEpXKHSA, H3JIydarolero c OOKOBOM IIOBEPXHOCTH, ypaBHeHus Jlamiaca B
IIPSIMOYTOJIBHUKE.

OcHosHble noHAmMUA memubl.MCTO CDpre

HpakmuquKoe 3aramue
@OPMG SAHAMUA. peUuleHue munoesvlx 3a0ad.

Ipumepnvie 3a0anusi:
1.CtpyHa, 3akperieHHas Ha KOHIIAaX, IMEET B Ha4aJlbHBI MOMEHT (hopmy . Metogom Dypbe
OIpEeNIeIUTh CMELIEHUE TOYEK CTPYHBI OT OCH a0CIHCC, €CIM HayaabHble CKOPOCTH 3aJat0TCs
(byHKunen
@(X) w(X)

_2y 0<x<2 10x, 0<x<>
5 2

N | ol

g(x—5),§£x£5 10(5—x),§£x£5
5 2 2

2. Merogom dyphe pemnuTh ypaBHEHUE TETUIOMPOBOIHOCTH ISl OJJHOPOIHOTO CTEPHKHS

eAMHUYHOU JTMHBI, U3JTyYaIOIEero ¢ 00OKOBOM MOBEPXHOCTHU:
ou o%u

—=a’—-ku

ot OX

u(x;0)=x@-x)

u(0;t)=u(;t)=0

3.Metonom Dypre pemntsb 3a1auy Jupuxiie s ypaBHeHus Jlannaca B mpsiMOYTrOJIbHUKE.
o*u  o%u

—2 + —2 == 0

oxX~ oy

u(O;y)=ay+b

u(a,y)=by+a

u(x;0)=u(x;b)=0

Tema 12. "'Pemienne 00bIKHOBeHHBIX IH(depeHIINATbHBIX YPABHEHHI U UX CHCTEM
OnepanuoOHHbIM MeToA0M""
Jlexyus:

[Ipsmoe m oOpatHOoe mpeoOpazoBanus Jlammaca. Tabmuia opurvHaIoOB W HU300paKEHUH.
OcCHOBHBIE TCOPCMBI OIICPaliuOHHOTO NCUYUCIICHUA. OHepaHHOHHBIﬁ METO/ peaicHusd
nuddepeHIAbHBIX YPAaBHEHUM U UX CUCTEM.



Pemienne wuHTErpanbHbIX ypaBHEHUM Bousbreppa mnepBoro u BTOporo pona. Pemenune
I pepeHMaIbHbIX YPaBHEHUH B YaCTHBIX IMPOMU3BOJHBIX BTOPOrO IMOPSAIKA OINEPalMOHHBIM
METOJIOM.

OcHosHble noHsAmMus membvl. OpUrnHal, I/1306pa)K€HI/Ie

Hpaxmuuecxoe 3ansamue
CDOpMa SAHAMUA. peuleHue munoeovlx 3a0ad.

Ipumepnvie 3a0anusi:
1. HaiiTu onepanmoHHBIM METO/IOM YacTHOE penieHue JudGepeHIaIbHOro ypaBHEHUS IPH

3aJaHHBIX HadaJbHBIX ycnoBusx: Yy(0)=y'(0)=y"(0)=0
y"+y"+3y -5y =5e7"sin 2x
0)=0

2. OHepaHI/IOHHBIM MCTOHOM IIPpH 3aJaHHBIX HAaYaJIbHbIX YCIIOBUAX: Y1 (O) =0, Y HalTH

YacTHOE pelIeHrne cucteMbl udhepeHInaIbHBIX YpaBHEHHHA
!
y, =3y, +Yy, —3C0sX
A
y, =—-4y, -2y, +2sinx

Tema 13. "Perienne MHTErpajabHbIX YPABHEHHUI 1 YPABHEHUIH B YACTHBIX NPOU3BOAHBIX
onepamuoOHHbIM MeTOA0M "
Jlexyus

Pewenne nnrerpaibHbIX ypaBHeHU Bonbreppa nepeoro u Broporo poaa. Pemenue
muGdepeHIMaTbHBIX YpaBHEHUI B YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPSAKA OllepallMOHHBIM
METOJIOM.

Ocroenble nousmus memvl. MHTCTPAJIbHBIC YPABHCHUSA Boaneppa NEpBOTO U BTOPOTO poaa

HpaxmulteCKoe 3arAamue
CDopma SAHAMUA peUleHUe muUnoeslx 3a0ady.

IIpumepnvie 3a0anus:
1.PemuTh MHTETpaIbHbIE YPaBHEHUS OMEPAIIHIOHHBIM METOJIOM

y = _[ ydt+1, jy(r)sin(t—r)dr =1-cost, Iy(r)e”dr =y(t)—e'
0 0 0

2.Haiitu pemenne ypaBHeHUS gt_u =a’ Zt;g , YIOBJIETBOPSAIOLIEE KPACBBIM YCIOBUAM
u(x;0)=0
u(;t) =u,
0<x<w
t>0

Tema 14. "YucjieHHoe pelieHUe 00bIKHOBEHHBIX AN (depeHIHATBHBIX YPABHEHHI M UX
cucrem "
Jlexyust



Mertoa noMaHbIX Diiepa Ui peleHns: OOBIKHOBEHHBIX MU (epeHIINaIbHBIX YPaBHEHUH U UX
CUCTEM.

OcHogHble noHamus memol. METOJ JIOMAHHBIX DUJepa.

Ilpakmuueckoe 3anamue

Dopma 3anamus: Pewenue 3a0au ¢ ucnonbzoeanuem 8bl4ucCIumenbHou mexHuKu:

Texnuxa pabomsi ¢ snekmpornvimu maoauyamu. Ilpumenenue nakema MATLAB.
Ipumenenue nakema Mathematica.

Ilpumepnvie 3a0anus:

1.Ha npomexyTtke [1,9 ; 2,9]Ha171T1/I peuienre AuQpepeHnnanbHOro ypaBHEeHUs Y =X +Sin'y
npu ycioBuu y(a) =2.8 ¢ marom h=0,1, ¢ Toudocteio ¢=0,0001

[0;1]

2.Ha npomexyTke HaWTH penienne cuctemsl 1upHepeHInaIbHBIX YpaBHEHHIH

Y. =Y¥.Y, + 3x

Y, =X, -V,
IpU YCIOBUHU
Y1 (0)=0
Y, (0) =0

¢ marom N= 0-1, ¢ Tounocthio € =0.0001

CPC

N3yuenue yueOno murepatypsl [1], [2], [3]
Pewenue 3amau no remam

[ToaroroBka Kk MOAYJIBHOMY KOHTPOJIIO

S Y4eOHo-MeToqMYeCKOe 0O0ecnedeHue A1 CAMOCTOSATeIbHOM PadoThl 00y4aOIIUXCH

B nenom BHeayauTopHasi caMmocTosiTeNIbHAsE paboTa CTy/IeHTa NPH U3yYeHNUH Kypca BKIIOYaeT

B ce0s1 ciemyronue BUIbI padoT:

— mnpopaboTka (MU3y4eHHEe) MaTepUaOB JIEKLIUH;

—  YTEHHE U IpopaboTKa PEKOMEHI0BAHHOM OCHOBHOM U JIOMTOJIHUTEIBHOM JIUTEPATYPHI;

—  TOJrOTOBKAa K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATUSM;

—  TIOMCK U IpopaboTka MaTepuanoB U3 HTepHET-pecypcoB, NEPUOANYECKON MeyaTH;

—  BBINOJHEHHE JOMAIIHUX 3aJaHuil B (QopMe TBOpYECKUX 3aJaHMi, Keic-cTaauu,
JTOKJIaJI0B;

—  TOJArOTOBKAa IMPE3EHTALMMN I NIUIIOCTPALUK JOKJIAI0B;

—  BBINOJHEHUE KOHTPOJIBHOW paboOThl, €CIM NpPeayCMOTpEeHa Y4YeOHBIM IUIAHOM
JUCLUIINHBL,

—  TOJrOTOBKAa K TEKYIIEMY U WTOTOBOMY (IIPOMEXYTOUHAsl aTTecTalus) KOHTPOIIO
3HAHUM MO TUCHUIUIMHE (IK3aMEH).

OcHOBHast J10JIsI CaMOCTOSATENbHOW pabOThl CTYJAEHTOB MPUXOAUTCS Ha MNPOpabOTKy
PEKOMEHIOBAHHOM JIUTEPATYphl C LEJIBI0 OCBOEHUS TEOPETUYECKOTO Kypca, IOATOTOBKY K
MPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM, TEMaTUKa KOTOPBIX IMOJHOCTHIO OXBATHIBAET COJIEPIKAHNE
Kypca. CamocTosTenbHas paboTa 1Mo MOoJAroTOBKE K CEMHUHAPCKUM 3aHSATHIM MPEAINOoIaraeT yMeHue
paboTaTh ¢ mepBUUHON HHPOpPMAITHEH.

6 @oHJ OUEHOYHBIX CPeACTB /JIA TMpPOBeleHHs] NPOMEKYTOYHON aTTecTaluu
00y4YaAOIIHUXCS 10 TUCHHILINHE



6.1 Cmpyxkmypa ¢ponoa oyenounvix cpeocme

@DOH/T OLIEHOYHBIX CPEJCTB IS MPOBEACHUS MTPOMEKYTOUHON aTTECTAIMKH OOYJAIOIIUXCS 110
auctuIinHe «MaTeMaTUYecKHi amnmapaT WHXKEHEpay MPEeJCTaBlIeH B IPWIOKEHUHW K paboueit
porpaMMe JUCIUILTUHBI U BKIIOYAET B ce0s:

— MepedyeHb KOMIETCHIIMN C YKa3aHHUEM 3TaroB X (GOPMHPOBAHUS B MPOIECCE OCBOCHUS
o0pa3oBaHUs MepeueHb KOMITIETEHIIUH ¢ YKa3aHUEM JTaroB UX (()OPMUPOBAHHUS B MPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPaAMMBI;

—  ONMCaHHE MOKa3aTeJed U KPUTEPUEB OLICHUBAHUS KOMIETECHLIMI HA PA3JIMYHBIX dTaIlax
ux (popMHupoBaHUS, ONTMCAHKE [ITKAJ OICHUBAHUS;

—  THUIIOBBIE KOHTPOJBHBIC 3aJaHUS WJIM MaTepuaibl, HEOOXOAUMBIC JJIS OIEHKH 3HAHUH,
YMEHUH, HABBIKOB M (WJIM) ONBITa ACATEIBHOCTH, XapPaKTEPU3YIOIIHMX ITarnbl (HOPMHPOBAHUS
KOMIICTCHITHIA;

—  METOAMYECKHE MAaTepualbl, ONPEACISIIOIIUE MPOLEAYPbl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (MJIM) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIHNX ATarbl POPMUPOBAHUS KOMITETEHITHI.

6.2 Ilepeuenv 60nPOCO6 K NPOMENHCYMOUHOU ammecmayuu.

Omnepatop ['aMmunbTOHa U €ro cBoWcTBA
[TpaBuia ymMHOXKEHUS HaOJ1a-oneparopa Ha CKAIAPHYIO M BEKTOPHYIO ()YHKIIMIO CIIeBa
JlonmycTumble BeKTOpHbIE T depeHIaIbHble ONepalii BTOPOro nopsaka
Omnepatop u ypaBaenue Jlamaca. ['apmonnueckue Gpynkuuu. Ypasuenue [lyaccona
[TorennuanbHOE 10JIE, €T0 CBOMCTBA U MOTEHIIUAI
[ToreHmMan 37EKTPOCTATHYECKOTO MO, SKBUITOTEHIIHAILHBIE TIOBEPXHOCTH
CouneHoUJaNIbHBIE TTOJISL U MX CBOMCTBA
PaznoxeHne BEKTOPHOTO OISl HA CYMMY TIOTEHIIMATBHOTO U COJICHOUIATIBHOTO TOJIEH
[Tone HanpPsSYKEHHOCTH TOYEYHOTO 3apsi/ia U CUCTEMBI 3apsAA0B. DIIEKTpOCTaTHYeCKas
teopema [aycca

10. MaruuTtHoe nose npsAMOIMHEHHOTO TOKa

11. VpaBHenuss MakcBemia B BEKTOpHOU popme

12. VpaBHeHust 0Opa3oBaHus U pacraja BellecTBa

13. 3amaya 00 oXJIaKIEHHUH Tea, 3aK0H HproToHAa.

14. PacnpenesneHue 1aBieHUs B BEpTUKAIBHOM ra30BOM CTOJI0E, GapoMeTprudeckas
dbopmyna.

15. CBoOOaHBIE MEXAaHUYECKHUE KOIEOAHUS

16. BeIHYXJIeHHbIE MEXaHUYECKHE KOJICOAHNSI.

17. SIBnenue pe3oHaHca. buenus

18. DrnexTpuveckre KoIeOaHUs B IIEMHU C KATYITKOW CAaMOWHTYKITHH

19. Cuctembl 0ObIKHOBEHHBIX U depeHIaTbHbIX YpaBHEHHH. OCHOBHBIE MOHATHS

20. Pemrenue cucrem 1Y meromom Jlarparnka

21. Pemenue cuctem 1Y nocnenoBarenbHOro 1udhepeHIupoBaHus

22. Pemrenue cucteM JIY MaTpUYHBIM METOJIOM

23. Pemenue cucrem /1Y MeTO0M HHTErpUpPYEMbIX KOMOUHAIIMNA

24. JluHeliHBIe OJJHOPOIHBIE U HEOAHOPOAHBIC MU PepeHIInaNbHbIe yPaBHEHUS B YaCTHBIX
MPOM3BOJIHBIX NEPBOTO MOPSIKA U UX pEIlICHHE.

25. TuddepeHnmanbHple ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX BTOPOTO TIOPSIIKA U X
KJaccuuKarus.

26. OCHOBHBIC ypaBHEHHS MaTeMaTHUECKOW (DU3HKH

27. KpaeBble ycioBus EpBOro U BTOporo poja. 3anaua upuxie. 3agaua Helfimana

28. Paznoxenwue B psag @ypwe 2Pi u 2| — neprogndeckux GyHKIHIA.

29. PaznoxeHHe 4eTHBIX U HEYETHBIX (YHKIUN B TPUTOHOMETpHUECKuil psia Pypbe.

30. KommuiekcHas opma psina Dypee.

CoNoOAWNE



31. BonHoBBI€ yncna, rapMoHUKH. DPusnueckuit cMbich psga Dypee.

32. Unrerpan @ypoe. BomHnosoit ciektp. CriekTpanbHas QyHKIUS, aMIUTUTYTHBIN CTICKTP.
ITpeoOpa3zoBanue Dypbe.

33. Meroa ®ypbe aiis penieHus: ypaBHEHHH MaTeMaTHIECKON (QU3HKH

34. Meton noMaHbIX Ditsiepa sl YUCIEHHOTO PeHIeHUs] OOBIKHOBEHHBIX
nuddepeHIAIbHBIX YPaBHCHUM.

35. Meroa goMaHbIX Diiepa JUIst YUCICHHOTO PEIIEHUSI CUCTEM OOBIKHOBEHHBIX
nuddepeHIaIbHBIX YPaBHCHUM.

36. MeTo/ ceToK /Ui pelieHns ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX AJUTUITUYECKOTO THTIA.

37. Metoz ceTok [uisl pellieHHs ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX TUIEPOOINYECKOTO
THUIIA.

38. Metoz ceTok i pelieHHs ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX N1apadOIMUECKOro
THUIIA.

39.

40. TIpsmoe u oOpatHOe peoOpa3oBanus Jlammaca 1 OCHOBHBIE TEOPEMBI OIIEPALTMOHHOTO
UCUHUCIICHUS

41. OmnepaunOHHBIA METO/ PEIICHUS OOBIKHOBEHHBIX TU(PEpEeHIINATBHBIX YPAaBHEHUN U UX
cucTeM

42. OnepallmOHHBIA METO/ pemeHus OOBIKHOBEHHBIX TU(PepeHINaTbHBIX YPAaBHEHUN B
YaCTHBIX TPOU3BOAHBIX

43. OnepalMOHHBINA METO/ PEIICHHUS HHTETPAIBHBIX YPaBHECHUN

7 PexoMeHyemasi Jiureparypa

7.1 Ocnoenaa numepamypa

1. Bepx6uukuii B.M. UncneHnHsle MeTO/bl: TUHENHHAas aaredpa U HeJIMHEHHbIE ypaBHEHMSL:
yue0. nocobue. — M.: Bricmas mkoza, 2000.

2. Bnacosa E.A. u ap. [IpubamxeHHble MeTO bl MaTeMaTHuecKol ¢pu3uku. - M.: MI'TY um.
baymana, 2001. - 700 c.

7.2 [lonoanumenvnasn numepamypa

3. PammkoBB.U. Yuncienaple MeTOABI perieHnus (U3ndeckux 3aaad: yueb. mocobue/ B.I.
Pamwmkos, A.C. Pomans -CI16.:JIanb, 2005

4. BepxOunkuii B.M. UucnenHsle MeTOJbl (MaTeMaTH4YeCKUN aHaIu3 U OOBIKHOBEHHBIE
nuddepeHManbHbIe ypaBHEHH): yue0. mocobue s By30B — M.: Onukc 21 Bek, 2005.

7.3 Memoouueckue ykazanusa no oucyuniune

5. CyBoposa H.B., Purens A.A. MatemaTnueckuii anmapar uHxeHepa: ¥ 4e0HO-MEeTOAMUECKOe
nocobue / H.B, CyBopoBa, A.A. Purens. - IlerponasnoBck-Kamuarckuit: Kamuatl TV, 2012. -186c¢.

8 Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJEKOMMYHUKAUMOHHOM ceTH « MHTEepHET»

1. bubGnmuorexka JluOGeprapuyma»: [OnexkTpoHHbI pecypc]. - Pexum gocryna:
http://www.libertarium.ru/library/
2. DnexTpoHHO-OmOmMoTeunas cucremMa «JIAHb»: [Onexkrponnsiii pecypc]. - Pexum

noctyma: http://e.lanbook.com/

9. MCTOHH‘{GCKHC YKazaHus AJ1sd oﬁyqamumxcsl M0 OCBOCHHUIO TUCHHUIIIMHBI
MGTO,Z[I/IKB_ mpernoaaBaHusa Z[aHHOﬁ AUCHUIUIMHBI IMpeaAnojaract 4YTCHUcC JIeKI_II/If/'I, MMPOBCACHUC



MPAKTUYECKHUX 3aHATHIA, TPYIIOBBIX U WHAUBUIYAILHBIX KOHCYJIBTAIMN 110 OTAETHHBIM (HanOoee
CJIIOKHBIM) crieniduaeckuM mpodiieMaM AUCIUIUIHHBL [IpemycMoTpeHa camocTosiTenbHas padora
CTYJICHTOB, a TakKXXe IMPOXOXKJEHUE ATTECTALIMOHHBIX HUCIBITAHUN MPOMEKYTOUHOM aTTEeCTALUU
(3x3ameH u nuddepeHITUPOBAHHBIN 3a49€T).

Jlekuy  MOCBSMIAIOTCS PAacCMOTPEHHUIO OCHOBHBIM  IMOHATUSIM, Haubonee BaKHBIX
TEOPETUYECKHX BOIPOCOB. B xoJe nexkuuil cTyaeHTam ciieAyeT MOATOTOBUTh KOHCHEKTHI JICKIIHMA:
KpaTKO, CXEMaTUYHO, TIOCJIECIOBATEIbHO (DUKCHPOBATh OCHOBHBIC TIOJOXEHHS, BBIBOJIBI,
bopMynTupoOBKH, 0000IIEHUS; TOMEYaTh Ba)KHBIE MBICIH, BBIICIATH KIIOYEBBIC CIOBA, TEPMUHBI,
0003HaUUTh BOMPOCHI, TEPMHUHBI, MaTe€puaji, KOTOPHIA BBI3BIBAET TPYAHOCTH, IOMETUTh W
MOMBITATHCSI HAWTU OTBET B PEKOMEHIyeMoH nuTeparype. Eciau camocTosiTenbHO He yaaeTcs
pa3obpaThCcs B MaTepuaie, HeoOX0oauMo chOPMYyIUPOBATH BOIPOC W 3aJaTh MPEMOaBaTellio Ha
KOHCYJIbTAIMH, HAa IPAKTUUECKOM 3aHSATHH.

[lenpt0 MpoBEeNEHUS MPAKTUYECKUX 3aHATHM SBIAETCS 3aKPEIUICHUE 3HAHUW CTYIECHTOB,
MOJIyYEHHBIX MMHU B XOJI€ M3yY€HHUs IUCIUIUIMHBI Ha JIEKIUSAX M CaMoCToATelabHO. Bo Bpems
MPaKTUYECKUX 3aHSATUW pEeHIaroTCs 3a7adyd MO0 pacCMaTpUBAeMbIM B Kypce JICKIIUHA TeMawm,
MPUMEHSTCS OCHOBHbBIE TIOHATHSI, TEOPEMbI, CBOMCTBA. CTYEHT J0JDKEH HAyYUTCs peuiaTh 6a30Bbie
33/1a4d MO0 KaXJIOW TeMe, a TaKKe MPUMEHSTh TMOJYYCHHBIC HABBIKK JUISI PEIICHUS] PEabHBIX
MPUKIAIHBIX 3a7a4

[Ipu m3ydeHUU TUCHUTUIMHBI UCTIOIB3YIOTCS MHTEPAKTUBHBIE METOAbI OOY4YCHUS, HAIIpUMED,
JIEKIUS-BU3YyaIU3allys, Mpearoiaraiomas nojaadyy marepuana C HCIOJIb30BAHHEM TEXHUYECKUX
CPEICTB OOYyUEHUS C KPATKUMHU KOMMEHTAPHUSIMU JIEMOHCTPUPYEMBIX MaTepUAIOB (TIpe3CHTAIIN ).

10. Iepeyenb MHGPOPMALMOHHBIX TEXHOJOIHWii, MCHOJIb3YyeMbIX NPH OCYIIECTBJIECHUU
o0pa3oBaTe/IbHOr0 Impolecca MO JMCHMIUVIMHE, BKJIWYas IepedyeHb NPOrPaMMHOIO
obecrieyeHusi 1 HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM

10.1. Ilepeuenv ungpopmayuonnvix mexmnonouil, UCHONL3YEMbIX HPU OCYU{ECMETEHUU
obpazosamensvHozo npoyecca

- 3JIEKTPOHHBIE 00pa30BaTEIbHbBIE PECYPCHI;

- UCIIOJIb30BaHUE CIalI-Ipe3eHTaluii;

- HHTCPAKTUBHOC O6HI€HI/IC C O6y‘-IaIOHII/IMI/IC$[ U KOHCYJIBTHPOBAHUC
MmoCcpeaACTBOM I/IHTCpHeT, HCIIOJIB3YysA COLHAJIBHBIC CCETH, CICHUAIN3WUPOBAHHBLIC
porpaMMsl (Harmpumep, Z0OM), a TakKe SJIEKTPOHHOM MOUTHI;

— UCIIOJIb30BaHUE  3JIEKTPOHHOW HMH(POPMAIMOHHO-00pa30BaTEIbHON
Cpenpbl.

10.2. Ilepeuenv npozpammnozo obdecneueHus, UCHONLIYEMO20 NPU OCYULECEIEHUU
obpazoeamenvrnozo npovyecca
[Ipy ocBOCHMM AMCHUILIMHBI HCTIOJIb3YeTCs JulieH3nonHoe [10:
1. maker Microsoft Office, B KOTOpBIit BXOIUT:
a. TeKcToBbIH pegakTop Microsoft Word;
b. anexrponHsle TabmuIBl Microsoft Excel,
C. Tpe3eHTaluOHHBIN penakTop Microsoft Power Point
2. UurepHer-Opay3epsl
3. MecceHmKepsl, B TOM YHCIIC IPHIIOKEHUS JJT UCTIOIB30BaHUS JIEKTPOHHOHN MTOYTHI

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIINHBI

Ha xadenpe nmeercs 4 aynutopuu A IpOBEICHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH.





