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1 Heau u 3aga4u yueOHOM QM CUMILTTHHBI

Llenbi0 TUCHUIUTMHBI ABISETCS (POPMHUPOBAHUE Y OYAYIIMX CHEIMAINCTOB 3HAHUI U YMEHUI
IIPUMEHATh COBPEMEHHBIM MATEMaTUYECKHI anmapar [Uisi MOJAEIMPOBAHUS, PCIICHUS U aHAIU3a

PCAIbHBIX HHKCHCPHBIX 3ala4, BCTPCHAIOIINUXCS Ha ITPAKTHUKE.

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 IIOIXO U1l PELICHMsI IOCTABJICHHBIX 3a/1a4.

[Inanupyemble pe3ynbTaTbl OOy4YeHUS NPU H3YYEHUHM JUCLMIUIMHBI, COOTHECEHHbBIE C
IUITAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOI POrpaMMBbl, IPEJICTABIECHBI B TAOJIHNLIE.

Ta6n1z1ua — HJ'IaHI/IpyeMbIC PE3YyIbTaThI O6y‘IeHI/I${ IIpU U3YUCHUHN JUCHUIIJIMHBI, COOTHCCCHHBIC
C YCTAHOBJICHHBIMHU B IIPOTpaMMe 6aKaJ1aBpHaTa HHJIUKATOpaMu JOCTUKCHUA KOMHGTGHIII/Iﬁ

Kon [Inanupyemslie Kon u | [Inanupyemslit Kon
KOMIIETEHIH | PE3YJIbTaThI HAaMMCHOBAHHE pe3yabTaT OOydYSHHs | MTOKa3aTels
OCBOEGHUS HHJKATOpA MO TUCIUIUINHE OCBOEGHUS
o0pa3oBaTeNbHOM .
JOCTHKEHU N
MIPOrpPaMMBbI
YK-1 CIIOCOOHOCTH -3 yx-1 3HaTh: 3(YK-1)1
OCYIIECTBIISTh Bnageer HaBbIkaMu | MaTeMaTH4YeCKUE
TOUCK, paboThI C | OCHOBBI
KPUTHYECKHH UH(POPMALIMOHHBIMU | MOJICJIUPOBAHUS U
aHaM3 ¥ CHHTE3 | ICTOYHUKAMHU, OIBIT | PEHICHHUs
uHpopManuy, HAy4YHOTO TIOMCKa, | MPAKTUYECKUX
MIPUMEHSTh CO3/IaHUsl HAYYHBIX | 3ajad,
CHCTEMHBIH MOAXOJl | TEKCTOB BO3HHUKAIOIINX B
ISt pemeHust NpaKkTUKe OyayIiero
MIOCTaBJIEHHBIX MH)KEHepa
3a1ad. YmeTh: Y(YK-1)1
BBITIOTTHSATH
OCHOBHBIE OTIEpAIIHH,
COCTaBJIATh
aJIeKBaTHBIC
aJITOPUTMBI U yMETh
allanTHPOBATh UX IS
BBIYUCIIUTENIEHON
TEXHUKH
Baaners: B(VK-1)1
OCHOBHbIE (haKTaMH,
MOHSITHIIMH,
OTIpPENEICHUsIMU |
TeopeMaMu
MaTeMaTHIeCKOTO
MH)KEHEPHOTO
anmapara,
aJITOPUTMAMHU
pelleHns  THUIOBBIX
3a1ad




3 MecTO0 IMCUUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl.

B cucreme By30BCKOH MOATOTOBKM JUCHUIUIMHA «MaTeMaTHYECKUI ammapaT HHKEHepay
SBIISIETCSL O0S3aTENBHON TUCIUIUIMHON W Oa3upyercs Ha W3YYCHUU «ANTeOpa M TCOMETPHS»,
«Matemaruveckuii aHanms», «Teopusi BEpOSTHOCTEH, MaTeMaTU4YeCKasi CTATUCTHKA M CIydaiiHbIe
nporecch», «/luddepennnanpapie 1 pa3HOCTHBIE YPABHCHHSI.

Teoperndeckre 3HAHUS U TPAKTUYCCKHE HABBIKH, COPMHUPOBAHHBIC Y CTYJICHTOB B IIpOIecce
W3YYCHUS JUCHUIUIMHBI «MaTeMaTH4ecKuil anmapar WHKEHEpay, SBISIOTCS BCIIOMOTATEIbHBIMU
NPY U3YYCHUH MHOTHX CIICIUAIBHBIX TUCIUILIHH.

4 Copnep:xkanue TUCHUNTHHBI

4.1 Temamuueckuil na1an OUCYUNIUHDL
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Tema 1. "Onepatop ["'amunbTOHa 1 8 3 1 2 5 | Omnpoc,
BEKTOpHBIE MU depeHnanpHbIe peleHue 3aaa4y
orepaluy BTOPOTo nopsaka "
Tewma 2. "ITpocreiiime TUIIBI 9 4 1 3 5 | Omnpoc,
BEKTOPHBIX MoJIeH " peuieHne 3a1a4
Tema 3. «MoaenupoBaHue U aHAINU3 7 4 1 3 3 | Ompoc
3
(U3NIECKUX TOJIEH CPEeICTBAMHU peleHue 3aaaq
BEKTOPHOTO aHAJIN3a»
Tema 4. "MoaenupoBanue 8 4 1 3 4 | Onpoc,
(U3NIECKHX MPOIIECCOB peleHue 3aaa4q
OOBIKHOBEHHBIMHU
g depeHIaTbHBIMUA YPaBHEHUSIMU
1epBoro nopsaka”
Tema 5. "MopaenupoBanue 7 4 1 3 3 | Omnpoc,
(U3NYECKUX MPOLIECCOB pelieHue 3agay
O0OBIKHOBEHHBIMHU
Qg QepeHIMaTbHBIME YPaBHEHUSIMU
BTOPOTO nopsjaka "




1 2 3 4 5 6 | 7 8 9
Tema 6. «CructeMbl 0OBIKHOBEHHBIX 8 4 1 3 4 | Ompoc,
b depeHIaTbHBIX YPaBHEHUI pelieHue 3aaau
Tema 7. "CucreMbl 0OBIKHOBEHHBIX 7 3 1 2 4 | Onpoc,
mudGepeHIMATbHBIX YPaBHCHHN " pelIeHue 3a1a4
Tema 8. "®uznueckne NPUIOKEHUS 8 4 1 3 4 | Onpoc,
cucteM quddepeHIaIbHbIX pelieHue 3aaau
ypaBHeHuUH "
Tema 9. "JIuddepeHnuanbHbie 7 3 1 2 4 | Onpoc,
YPaBHEHUS B YACTHBIX ITPOU3BOJIHBIX" peuieHue 3aaa4y
Tewma 10. "OcHOBHBIC ypaBHEHUS 7 3 1 2 4 | Onpoc,
MaTeMaTHaeckoi (pusuku Paasr u pelenue 3a1a4
uHterpaibsl Oypoe"
Tema 11. "Merton @ypse " 7 3 1 2 4 | Onpoc,
pelieHue 3aaa4u
Tewma 12. "Pemenne 0OBIKHOBECHHBIX 8 4 2 2 4 | Ompoc,
nuddepeHIMaTbHBIX YPaBHEHUHN U UX pelieHue 3aaa4
CHCTEM OTEPAIIMOHHBIM METOI0M"
Tewma 13. "Pemienne nHTErpabHBIX 8 4 2 2 4 | Ompoc,
YPAaBHEHUN U YPaBHEHUH B YaCTHBIX peleHue 3aaa4y
MIPOU3BOJIHBIX ONEPALIMOHHBIM
MeTOJI0M "
Tema 14. "UucnenHoe pemnieHue 9 4 2 2 5 | Ompoc,
OOBIKHOBEHHBIX A depeHInanbHbIX pelieHue 3aaa4
ypaBHEHUH U UX CUCTEM "
JnddepeHnnpoBaHHbI 3a4eT
Bcero 108 | 51 | 17 | 34 57
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Tema 1. "Oneparop I'amunbTOHa 1 8 1 1 7 |Ompoc,
BEKTOpHBIE MU depeHnanpHbIe pelieHue
OTIepaly BTOPOTO MOpsaKa " 3a/1a4




Tewma 2. "I[Ipocreiitue TUTIBI 8 1 1 7 |Ompoc,
BEKTOPHBIX MOJIEN " pelieHue
3aza4
Tema 3. «MoaenupoBaHue U aHAIU3 7 7 |Ompoc,
(bu3nuecKux mojeu cpeacTsamu pelieHue
BEKTOPHOTO aHAJIN3a 3aj1a4
Tewma 4. "MonenupoBanue GU3HICCKUX 8 1 1 7 |Ompoc,
MPOIIECCOB OOBIKHOBEHHBIMU pelieHue
muddepeHInaTbHBIMA YPaBHEHUSIMU 3ajaq
1epBoro nopsajaka”
Tema 5. "MonenupoBanue GU3HICCKUX 7 7 |Ompoc,
MPOIIECCOB OOBIKHOBEHHBIMU pelieHue
muddepeHIMaTbHBIMA YPaBHEHUSIMU 3ajaq
BTOpPOTo nopsiaka "
Tema 6. «CructeMbl 0OBIKHOBEHHBIX 7 7 |Ompoc,
Qg QepeHInaIbHbIX YPaBHECHUN pelieHne
3asa4
Tema 7. "CucreMbl 0OBIKHOBEHHBIX 7 1 1 6 |Ompoc,
nuddepeHINaTbHBIX YpaBHEHHH" pelieHue
3aj1a4
Tema 8. "®uznueckue NpUI0KEHUSI 7 1 1 6 |Ompoc,
cucreM nudhepeHTHaTbHBIX perieHne
ypaBHeHUM " 3a1a4
Tema 9. "JIuddepeHnuanbHbie 8 1 1 7 |Ompoc,
YpaBHEHHUS B YACTHBIX ITPOU3BOJIHBIX" peuieHue
3a1a4
Tema 10. "OcHOBHBIE YpaBHEHUS 8 8 |Ompoc,
MaTeMaTHueckoi puszuku Paas u peleHue
unTerpais Oypoe"” 3a1a4
Tema 11. "Meton @ypee " 8 8 |Ompoc,
perieHne
3aga4
Tewma 12. "Pemenrie 0ObIKHOBEHHBIX 8 1 1 7 |Ompoc,
muddepeHranbHbIX YpaBHEHUH U UX peleHue
CHCTEM OTIEPAIIMOHHBIM METOI0M" 3amau
Tema 13. "Pemienne nHTErpanbHeIX 7 7 |Omnpoc,
YPaBHEHUU U YPaBHEHUH B YaCTHBIX pelieHue
MIPOU3BO/IHBIX ONEPAITOHHBIM 3a1a4
MeToa0M "
Tema 14. "UucnenHoe pemieHue 6| 1 1 5
OOBIKHOBEHHBIX U hepeHITnaTbHBIX
YPaBHEHUH U UX CUCTEM "
3adeT ¢ OIEHKOHU 4 4
Bcero 108 8 2 6| 96 4

4.3 Cooepircanue oucyuniumsl

Tema 1. "Oneparop 'aMuiIbTOHA U BeKTOpPHBIE AM(pPepeHnATIbHbIC ONePALHU
BTOPOro nopsigka "

Jlexyust

Habna-oneparop. [IpaBuna ymHOXkeHHs oniepaTopa ['aMuiIbToOHa Ha CKAIAPHYIO U BEKTOPHYIO
¢byakuuro crneBa. CpoiicTBa omeparopa ['amunbTona. uddepeHnuanbHbie onepanud BTOPOTO



nopsiaka. Omnepatop Jlammaca. VYpaBuenuwe Jlammaca. ['apmonmueckue ¢GyHKUMU. YpaBHEHHE
ITyaccona.

OcHoeHble noHsmusi memawi. oreparop I'amunbTOHA.
Hpakmulzeacoe 3arAamue
@OpMa SAHAMUA. peuleHue munoeovlx 3a0ad.

Ipumepnvie 3a0anus:
1./lano BeKTOpHOE M0JIe
F=(xy-22)i+y’zj+(x’z+y)k
ITocTpouTs nosns:
a) V(V' F)
V x (V X F)
B)
2.Pa3noxuth BCKTOPHOC I10JIC
F=(5x+3y)i+(x—2y)j +(z+1k
Ha CYMMY IIOTCHIIUAJIBHOT'O U COJICHONAAJILHOT' O MIOJIEN.
3. Jloka3aTh, 9TO JaHHOE BEKTOPHOE I10JIE
F =(9x%y +2yz2)i+ (3x® + 2xz2 - 4y°*2%) j + (dxyz— 2y 2)k

SIBIIIETCS HOTECHIIMAIBHBIM M HAlTH €ro IIOTCHITHAIL.

Tema 2. "[IpocTeiimmne THNBI BEKTOPHBIX moJei "
Jlexyust

be3Buxpesbie 1 6ecunupkynannoHHble nost. [loreHuansHoe nose u ero ceoiictsa. [lorennnan
NOTEHLMAIBHOTO TMoJIA. BocCCTaHOBIEHHE CKaJIApHOrO MOTEHIMANa IOTEHUUAIBHOIO MOJIS.
[ToTeHnMan 3JEKTPOCTATUUECKOTO MOJsl, SKBUIOTEHIHAIbHbIE MOBEpXHOCTH. ColeHOMAANbHBIE
TI0JIS1 U UX CBOMCTBA. Pa3noxkeHne BEKTOPHOIO MOJIsSl HA CyMMY COJIEHOUJAIIBHOTO U TIOTEHIIUAIIBHOTO
noJei

Tema 3. «KMoneanpoBanue U aHaIU3 PU3HYECKHUX MOJel CPeACTBAMH BEKTOPHOI0
aHaJIN3a»

Jlexyus:

[Tosie HaPSPKEHHOCTH TOYEUHOTO 3apsiia U CUCTEMBI 3apsA10B. DJIEKTPOCTATUUYECKAs TEOpEMA
l'aycca. MarHntHOe 107€ NPSAMOJMHEMHOrO TOKAa. YpaBHeHHMs MakcBemia. YpaBHEHHE
pacnpoCcTpaHEHHs 3ByKa B YIIPYrol cpelie.

OcHosHble nonamus memvl. ypaBHeHUs] MakcBeia
Ilpakmuueckoe 3anamue

Dopma 3anamMUA.; MUHUKOHDepeHyus

IlpumepHvie memwvl 00KNIA008:

—ITorenmmanrpHOE noJie. Y CIOBUE MMOTEHIIUAIBHOCTH MOJIA.
—ConeHongaabHOE HOJIE. Y CIIOBUE COJIEHONIATILHOCTH MOJIS.



—HpeI[CTaBJIeHI/IC IMPOU3BOJIBHOI'O BCKTOPHOI'O IIOJ B BHAC CYMMBI MOTCHIUAIBHOTO H
COJIEHOUTAJILHOT'O ITOJIEH.

—IIpencraBnenue rpagreHTa ¢ MOMOUIbIO onepaTtopa ['aMuiIbTOHA.

—IIpencraBienue nUBEpreHIIMU ¢ TOMOIIBIO onepaTopa ["amunbTOHA.

—IIpencraBnenue poropa u Apyrux IupGepeHIHaTbHBIX XapaKTePUCTUK C MOMOIIBIO
oneparopa ['aMuibToHAa.

Tema 4. "MonenupoBanne pu3nvecKux NpoueccoB 00bLIKHOBEHHbIMHI
nuddepeHunaIbHBIMHE YPABHEHUSIMH 1€PBOr0 NopsiAka'’
Jlexyus:

YpaBHeHUs 00pa30BaHus U pacnaia BelecTBa. 3aaa4ya 00 OXJIaXICHUH Tela, 3aK0oH HpioToHa.
Pacnipenenenue naBneHusi B BEpTUKAILHOM ra30BOM CToJI0e, 6apomerpuueckas hopmyna. 3agada oo
IEKTPUICCKOM TOKE B IICTIH C KATYIIKOH CAMOWHYKIIMH, TOK BKIIFOUCHUS, TOK BBIKITFOUCHHUS.

OcHo8Hble NOHAMUS MeMbl: YpaBHCHUA 06pa303aHHs{ paciiaaa BEeUICCTBAa
deKmuUQCKOQ 3aramue

Dopma 3aHAMUA: peulenue MUnosslx 3a0ay.
Ipumepnvie 3a0anus:

1.13BecTHO, YTO CKOPOCThH paciaja BellecTBa MPSMOIMPOINOPLUHUOHATEHA HMEIOIIEMYCS] €ro
KoiuuecTBy M(t) B TeKylIMii MOMEHT BpeMeHU t. B Talnuie mpuBeneHbl JaHHBIE O MEPHOJE
nonypacnaga T HEKOTOPBIX PaJUOAKTHUBHBIX M30TOTONOB. CunTas HA4YaJbHYI) MacCy BeIECTBa
m, =1, ONIpeEInTh, YEPE3 KAaKOM MPOMEKYTOK BpEMEHHU Macca BenlecTsa cocTaBuT m=0,7

Bap. | SnemeHm T

1 Yraepos | *C 5569 5.

2 KoGanst | ®Co 5,24 n.

3 Ceuney | 2®Pp | 3,3u.

4 Paguit 5Ra | 1620 .

5 YpaH =Y 71-10° .

2. CKOpOCTB OXJIQAXKJACHUA TCJIa IMPAMOIPONOpPIHUOHAIbBHA PA3HOCTU TEMIICPATYPBI TEJIa H
Oprxcalomeﬁ Cpcabl (3aKOH HBIOTOHa). I/I3BGCTHO, 4TO TEMIIEpaTypa CpCaAbl Tcp , 1 TCJIO B TCUCHUC

20 MHHYT TeJlo OXJIaXJIaeTcs ¢ TeMnepaTypsl T, 10 T,. Uepes CKOIbKO BpeMEHM €ro TeMieparypa
noHusutesac T, jo T,?

Bap Tq, 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 pu3nuecKuX NpoueccoB 00bLIKHOBEHHBIMU
au¢pdepeHINATbHBIMHE YPABHEHUSIMHU BTOPOI0 nopsigka "
Jlexyust



Juddepennnanbaple  ypaBHEHUS MEXaHWYECKMX KoyieOaHuid YpaBHEHUS KoyeOaHWH
MaTeMaTHYeCKOr0 U TPYKUHHOTO MaATHUKA. CBOOOJHBIE M BBIHYKICHHbBIE KOJIEOaHMUS.
['apmoHMueckue W 3aryxaromue KosieOaHus. SIBieHue pe3oHaHca. buenusa. DnexTpuyeckue
KoJIeOaHHUs B 1IETN C KaTyIIKOM CaMOUHAYKLIUH.

Tema 6. «Cucrembl 00bIKHOBEHHBIX TH(PepeHINATBHBIX YPABHEHHI»

Jlexyusi:

Hopwmainbnsie cucrembl JIY. Jlunelinbie cuctemsl JIY nepBoro nopsiaka. CTpykTypa oomero
pelLIeHUs. HEOJHOPOAHOM CUCTEMbI TMHEHHBIX AU (HepeHINAIBHBIX YPaBHEHUI.

OcHognvle nonamus memul: cucreMa i hepeHINAIbHBIX YPaBHEHUH
IIpakxmuueckoe 3anamue
Dopma 3aHAMUA. peuleHue MUnosslx 3a0au.

Ipumepnvie 3a0anusi:

1.MarepuanbHasi TOYKAa JBHXKETCS TOPU3OHTAIBHO O€3 TpeHus MoJ JAECHCTBUEM CHJIbI
IIPUTSKEHUS HETIOJBUKHOTO LIEHTPA, NMPSAMO IIPONOPLHOHAIBHON OTKIOHEHUIO TOYKU OT LIEHTPA, U
paBHOH / IpU OTKJIOHEHUH Ha /. B HauanbHbI MOMEHT BpeMs TOUKa PacIioyio’keHa CIpaBa OT LIEHTpa
Ha PacCTOSIHUY / M HAYMHAET IBUYKCHUE C HYJIEBOM CKOPOCThIO. HailTn ypaBHEHHE TBUIKEHHS TOUKH,
aMIUTUTYAY, YaCTOTY M MEPUO/I TAPMOHUYECKUX KOJIeOaHUH.

2. MaremaTu4ecKkuii MasTHUK JJIMHBI /, HaXOISIIUICS B Ha4YabHBIA MOMEHT BPEMEHH B
IOJIOKEHUH PaBHOBECHsI B COCTOSIHUHM IIOKOS, HAUMHAET cOBepUIaTh KojeOaHMs MO JAeHCTBHEM
BHemHeW cwmiel /. [lpeHeOperas CONMpPOTHBICHHEM CpEIbl, HAWTH PE30OHAHCHYIO YacTOTY
BBIHY’K/JJAIOILEH CHUJIBI M CKOPOCTh MasiTHUKA CITYCTsl BpeMs / TIOCIIe Hayala ABHKEHUSL.

3. Teno Maccel / TOJIBENIEHO Ha CIIUPAJIbHOM NMPY>KUHE KECTKOCTH / U COBEpPILIAET KoJieOaHUs B
BsA3KOU cpene ¢ koddduuueHntom conpotuBieHus /. Ha BepXHUN KOHEI NpPYKUHBI AEHCTBYET
BBIHYX/Ia0Illasi CUJIa, U3MEHAoIasAcsa Mo 3akoHy /. HaliTu 3akoH ABM)KEHHUA Tena, CUMTas, 4yTo B
HaYyaJIbHbI MOMEHT BPEMEHU OHO HAXOAWIOCH B ITIOKOE B ITOJIOKEHUU PABHOBECUSL.

Tema 7. "CucreMbl 00bIKHOBEHHBIX AU ((epeHIHAIBHBIX YPABHEHUI "'
Jlexyust

Metonpl pemeHust cucreM JY: MeTon Bapualuu TNPOU3BOJIBHBIX IOCTOSIHHBIX (METOJ
Jlarpanxa), METOJA TMOCJIEJOBaTEILHOTO HMCKIIOYEHHs IEePEeMEHHBIX, MATPUYHBIH METOJ, METOJ
MHTETPUPYEMBIX KOMOUHAIHI.

OcHoBHble NOHAMUSL MeMbL.! MCTOABI pCHICHUS CUCTEMA ,Z[Y

Hpaxmuttecxoe 3arAamue
QOPMCI SAHAMUA peuleHue munoeovlx 3a0au.

IIpumepnuie 3a0anus:
1.HaiiTu oGmiee pemenue cucreMsl qudepeHnaibHbIX YpaBHEHUH MAaTPUYHBIM METOJIOM

Y, :12y1 + 5y2

!
Y, = 5y1 + 12y2
2. Haiitu o61ee pemieHue cucteMbl quddepeHInaaIbHbIX YpaBHEHUNH METO10M
MMOCJICA0OBATCIIBHOIO UCKIIHOUCHUA ITIEPEMEHHBIX



!

y, =Y, +2Yy, +cos3x

yZ' =3y, +2y, —2sin 3x

Tema 8. "®Pusuyeckue NPUIOKeHUs cucteM TuddepeHuInATbHBIX ypaBHeHUI "
Jlexyus

Junamuueckue cucreMmsl. Puznueckas MHTEPIpETalUs aBTOHOMHOM CHCTEMBI. J[BHXKEHHE
MaTepUaIbHOW TOYKM IIOJX JEHCTBHEM CHJIBL. 3ajada O JBYX LEIX, HaxXONALIUXCS B
ANEKTPOMATHUTHOM CBA3HU.

OcHo8Hble NOHAMUSL MeMbl: JUHAMHWYCCKHUC U aBTOHOMHBIC CUCTCMBI

Ilpakmuueckoe 3anamue
Dopma 3aHAMUA: KOHMPONbHASL paboma no Mooy

Tema 9. " /IluddepennnanbHbie ypaBHEHHS B YACTHBIX MPOU3BOIHBIX "'
Jlexyust

JluHeliHbIE OMHOPOIHBIE W HEOMHOPOIHBIE MU(QepeHINaTbHbIE ypaBHEHHS B YaCTHBIX
IPOM3BOJIHBIX MEPBOro nopsiaka U ux pemenue. Kinaccudukauus nuHeldHbIX JuddepeHaabHbIX
YpaBHEHUH B  YaCTHBIX IIPOM3BOAHBIX  BTOpPOro mnopsanka. llpuBenenue  MHENMHOTrO
T epeHIaIbHOr0 ypaBHEHUsT BTOPOro MOpsAKa B YACTHBIX HMPOM3BOJIHBIX K KaHOHHYECKOMY

BUY
OcHosHbvie nonsmus memsl: qudPepeHnnanbHbe YpaBHSHHUS.
IIpakmuueckoe 3ansimue
Dopma 3aHAMUA. peuleHie MUNOBblX 3d0ay.

IIpumepnvie 3a0anus:
1.Haiitu oO1ee perienue TMHEHHOT0 0AHOPOIHOTO AU PepeHInanbHOro ypaBHEHHS B

YAaCTHBIX IIPOU3BOAHEIX IIEPBOIr0O MOPSAKA
(x+2y+1)i+(y—z+3)ﬂ+22i=0
OX oy oz

2. HpI/IBeCTI/I YPaBHCHUEC K KAHOHUYCCKOMY BUAY U IPOUHTCTPUPOBATH €T0.
2 2 2

0 : +4 of +4a I _Zﬂ_4ﬂ:0

OX oxoy oy ox oy

Tema 10. "OcHoBHBIE YpaBHeHHUS] MaTeMaTH4ecKOii (pu3nuku Psiibl U HHTErpaibl
®ypbe"
Jlexyust

BonHOBO€ ypaBHEHHME, ypaBHEHHME TEIIONPOBOAHOCTH, ypaBHeHue Jlammaca. ['paHuuHsle,
HayaJbHBIE U KpaeBble ycioBus. KpaeBble ycioBHs IEpBOro M BTOPOro pona. 3agada Jupuxie.
3anauya Heiimana. Pasnoxenue B psan ®@ypoe 2Pi u 21 — nepuonnyeckux ¢ynkuuii. Pasnoxenue
YEeTHBIX M HEYETHBIX (YHKIMH B Tpuronomerpuueckuii psg dypwee. Kommnexkcuas ¢opma psna
®ypbe. BosnHoBBIE ymcna, rapMoHuku. Dusnueckuidi cMmbica psaga Dypee. Muterpan Dypse.
BonnoBoii ciektp. CriektpanbHast QyHKIUS, aMIUIMTYIHBIN criekTp. [Ipeobpazosanue Dypre.



OcHognbie nonsmus memul. BOJIHOBBIE YpaBHEHMSI, psAbpl U uHTErpasisl dypre
IIpakxmuueckoe 3anamue

Dopma 3aHAMUA: peulenue MUnosslx 3a0ay.
Ilpumepnvie 3a0anus:

1.Paznoxuts B psig Oypbe Gynkuuio y = f(x), x (- z,z)rpaduk KOTOpoil H300pakeH Ha

pucyske. [Toctpouts rpauk CyMMBI psiza.
y

_ 42
|

! T_x

= i ‘ .
[ E g2 wA 0 a2
2.IlpencraButh psgom Oypbe B KOMIIEKCHOHN Gopme PyHKIMIO TIepruoaa

f(x)=e, Ha[—%;%j

3. [IpencraButk unTerpasiom Oypoe GyHKINIO

2 -3, OSXSg
F(x) = 3
0, —<X<o
3

Tema 11. "Metoa ®@ypnbe "
Jlexyust

Cytb MeTona @ypne. Perienne MeTo oM pas3zieneHus: IepeMeHHbIX YpaBHEHUS CBOOOJHBIX U
BBIHY)KJICHHBIX KOJICOaHUH 3aKperyIeHHON CTPYHBI, ypaBHEHUS TETJIONPOBOHOCTH Il KOHEYHOTO
CTepKHA, I CTEpXKHsA, H3IYy4alolero ¢ OOKOBOM IIOBEPXHOCTH, ypaBHeHHs Jlammaca B
IIPSIMOYTOJIBHUKE.

Ocnognvie nonsamus memwvl: Mmeto Dypbe

HpaxmulteCKoe 3arAmue
CDopma SAHAMUA. peULeHUe munoesvlx 3a0ady.

IIpumepnvie 3adanus:
1.CtpyHa, 3aKkperieHHast Ha KOHIIaX, UMeeT B Ha4aJIbHbI MOMEHT popmy. Metonom Dypre
OTIpEeAeNIUTh CMEIllEHNE TOYEK CTPYHBI OT OCH a0CIIUCC, €CIIM HayallbHbIe CKOPOCTHU 3aJJal0TCs

byHkmen

@(X) w(X)
—zx, OsxsE 10x, ngs§
5 2 2

Z(x—5),§§xs5 10(5—x),§sxs5
5 2 2

2. Merogom dypbe peinTh ypaBHEHUE TEIUIONPOBOIHOCTH ISl OMHOPOAHOTO CTEPHKHS
€AMHUYHOM JIMHBI, U3JIy4alollero ¢ 00KOBOM MOBEPXHOCTH:



—ku

ou , 0%
— =a

ot ox’*
u(x;0)=x(1-x)
u(0;t)=u(@;t)=0

3.Metonom Dypre pemntsb 3a1auy Jupuxiie 15 ypaBHeHnus Jlamnaca B IpAMOYTroJIbHUKE.
o’u o

5 + 5 = 0

ox~ oy

u(0;y)=ay+b

u(a;y)=by+a

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

Tema 12. "'Pemienne 00bIKHOBEeHHBIX TH(epeHIINATbHBIX YPABHEHHI U UX CHCTEM
OonepanmuoHHbIM MeTOA0M"'
Jlexyus:

[Ipsimoe u obpaTHOe mpeobOpa3zoBanus Jlarmaca. Tabmuiia opuruHaaoB U H300paKEHUH.
OcCHOBHBIE ~ TEOpPEMbl  ONEPALMOHHOrO  HcuuciaeHus. OnepauvoHHBIH  METOJ — pElleHUs

T depeHanbHbIX YPaBHEHUN U UX CUCTEM.
Pemienne wuHTErpanbHbIX ypaBHeHUM Bousbreppa mnepBoro u BTOporo popja. Pemenune
T depeHMaIbHbIX YPaBHEHUH B YaCTHBIX IMPOU3BOJHBIX BTOPOrO IMOPSAJKA OINEPallMOHHBIM

MCTOJ0M.
OcHo8Hble NOHAMUS MeMbl: opuruHali, I/I306pa)K€HI/IC

HpakmuquKoe 3aramue
®0pMa SAHAMUA: peuleHue munoeovlx 3a0ad.

Ipumepnvie 3a0anusi:
1. HaliTi onepalinoHHBIM METOJIOM YacTHOE peleHue nudepeHnnanbHOro ypaBHeHUs Ipu

3aJaHHBIX Ha4YaJIbHBIX yCI0BUAX: y(0)=y'(0)=y"(0)=0

y" +y"+3y" -5y =5e " sin2x

2. OmepanyoHHBIM METOJIOM TIPH 331aHHEIX HAYAIBHEIX YCIOBHAX: Y1 0)=0,y,(0)=0 yajiry
YaCTHOE pelIeHue cucTeMbl T hepeHInalIbHbIX YpaBHEHHUH

!
y, =3y, +Y, —3C0sX
!
y, =-4y, -2y, +2sin X
Tema 13. "Pemenue nHTErpajbHBIX YPABHEHHI M YPABHEHUH B YACTHBIX MPOU3BOTHBIX

OnepanuoOHHbIM MeTOA0M "
Jlexyust

Pemenne nHTErpaNibHBIX YpaBHEHN BosbTeppa nepeoro n BToporo poaa. Pemenne
TuQepeHIMaIbHbIX YPaBHEHUH B YaCTHBIX IPOM3BOIHBIX BTOPOTO MOPSIKA ONEepallHOHHBIM
METOJIOM.

OcHognbie nonsimus memvl.: UHTETpaJIbHbIE ypaBHEHUs1 BonbTeppa nepBoro u BTOporo pojaa



HpakmuueCKoe 3anamue
@OPMCI SAHAMUA. peuleHue munoeovlx 3a0ad.

Ipumepnvie 3a0anusi:
1.PemuTh MHTErpaIbHBIE YPAaBHEHUS ONEPALIMOHHBIM METOJIOM

y:J.ydt+1, '[y(r)sin(t—r)drzl—cost, jy(r)e”dr: y(t)—e'
0 0 0

o ou , 07U
2.HaiiTu pelieHue ypaBHEHUSI — = a
at 2

, YAOBJICTBOPAIOIICC KPACBbIM YCJIOBUAM

u(x;0)=0
u(O;t) =u,
O<Xx<o
t>0

Tema 14. "YucsienHoe pemeHue 00bIKHOBEHHBIX AU epeHIIHATbHBIX YPABHEHUH U UX
cucrem "
Jlexyust

Metox noMaHbIX Diiepa Ui pelieHns OOBIKHOBEHHBIX MU (EepEeHIINAIBHBIX YPaBHEHHHA U UX
CHCTEM.

OcHogHble noHamusi membl. METOJ1 JIOMAaHHBIX Dijepa.

IIpaxmuueckoe 3ansamue

Dopma 3anamus. Pewenue 3a0au ¢ ucnoivb306anuem bluUCIUMENbHOU MEXHUKU.!

Texnuxa pabomul ¢ 21ekmponHvimu maoauyamu. Ipumenenue nakema MATLAB.
Ipumenenue nakema Mathematica.

Ipumepnvie 3a0anus:

1.Ha mpomexytke [1,9;2,9]HaiiTi penrenne audhepeHIIHaTbHOr0 YpaBHEHHS y' = X +sin y TIPA
ycioBuu y(a) = 2.8 ¢ marom h=01, ¢ Tourocteio ¢ =0,0001

2.Ha npomexyTke [0:1]
Y1 =YY, +3X

yzl =Xy, =Y,
P YCIOBHU
{y1 0)=0
Y, 0)=0

¢ marom N= 0.1 ¢ rounoctsro €= 0-0001

HaiTu penieHne cuctemsl U HepeHInalIbHbIX YpaBHEHUI

CPC

Nzyuenune yueOnoi murepatyps [1], [2], [3]
Pemienue 3agau no remam

[ToaroroBka Kk MOAYJIEHOMY KOHTPOJIIO

5 Y4eOHO-MeTOoqMYEeCKOE 0O0ecTIedeHHe A1l CAMOCTOSITeIbHON padoThl 00y4aOLIUXCH

B nenom BHeayauTOpHas caMOCTOSATENIbHAS paboTa CTy/IeHTa PU U3YYSCHUH Kypca BKIIIOYAeT
B ce0s1 cieyromue BBl paboT:



— mnpopaboTka (M3y4yeHHEe) MaTepHUaIOB JIECKIHA;

—  4YTEHHUE U MpopaboTKa pEeKOMEHI0BAaHHOW OCHOBHOM U JIOMOJIHUTEIBHOM INTEPATYPHI;

—  TOJrOTOBKAa K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATUSM;

—  TOHCK U npopaboTka MaTepuanoB u3 MHTepHET-pecypcoB, NEPUOAUYECKOI MeyaTH;

—  BBINOJHEHHE JOMAIIHUX 3aJaHuil B (QopMe TBOpYECKUX 3aJaHMil, Keic-cTaauwu,
JTOKJIaJI0B;

—  MOATOTOBKA MPE3EHTALUH I WILTIOCTPAIMH JJOKIIA/I0B;

—  BBINOJHEHUE KOHTPOJBHOW paboOThl, €CIM NPEAyCMOTpPEHa Y4YeOHBIM IUIAHOM
JUCIUIINHBI,

—  TOATOTOBKAa K TEKYIIEMY M HUTOTOBOMY (IIPOMEXYTOUYHAsi aTTECTAIHsi) KOHTPOIIO
3HAHUM MO JTUCIUIUINHE (IK3aMEH).

OcHoBHast J10JII CaMOCTOSATENbHOW pabOThl CTYJAEHTOB MPUXOAUTCS Ha MNPOpabOTKy
PEKOMEH/IOBAaHHON JIMTEpaTyphl C LEIbI0 OCBOCHHMS TEOPETHUYECKOro Kypca, IOATOTOBKY K
MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATUSAM, TEMATHKa KOTOPBIX MOJTHOCTHIO OXBATHIBAET COJIEPIKAHUE
Kypca. CamocrosTenbHas paboTa 1Mo MoAroTOBKE K CEMHHAPCKUM 3aHSATHIM TPEAINONIaraeT YMEHUE
paboTath ¢ MepBUYHON MHPOPMAITHCH.

6 @oHI OLEHOYHBIX CPeIACTB /Il TMPOBeAEHUS] TPOMEXKYTOUHOHl aTTecTAlUMH
00y4YaKOIIUXCS M0 TUCHHILINHE
6.1 Cmpyxkmypa ¢ponoa oyenounvix cpeocme

@DOH/JT OLIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOUHOM aTTeCTallMi 00YYaIOIIUXCS 110
TUCIUIUIMHE «MareMaTHdecKuil anmapar WHXEHepa» TMPEJCTABICH B NPUIOKEHUH K padodeit
nporpamMme JUCITUIUTMHBI U BKIIFOYAET B ce0s:

—  TIepeuYeHb KOMIETCHIMHA ¢ yKa3aHUEM JTaroB WX (HOPMHUPOBAHHS B MPOIECCE OCBOCHUS
00pa3zoBaHus MepeyeHb KOMIETEHIINN C YKa3aHUEM 3TaroB WX (OPMUPOBAHUS B MPOIECCE OCBOCHUS
00pa3oBaTeNbHOI MPOTrpaMMBl;

—  ONHUCaHHE MOKa3aTeJed W KPUTEPUEB OLICHMBAHUS KOMIETEHIIMI Ha Pa3JIMYHBIX ATaIax
ux (GOpPMHUPOBAHUS, ONTUCAHUE TIIKAJT OLICHUBAHUS;

—  THUIOBBIE KOHTPOJBHBIC 3aJaHUS WU MaTepHallbl, HEOOXOIUMBIEC IJi OLICHKU 3HAHHIA,
YMEHHM, HaBBIKOB U (WJIM) OMNBITa JAEATEIHHOCTH, XapaKTePU3YIOMIMX dTanbl (HOPMHUPOBAHUS
KOMIICTCHITU;

—  METOAWYECKHE MAaTepHalbl, ONPEAEIAOIINE TPOLEAYPbl OUECHUBAHUS 3HAHWM, YMEHUM,
HABBIKOB U (MJIM) OTIBITA JIEATEIBHOCTH, XapaKTePU3YIOIINX dTarbl POPMUPOBAHUS KOMITETEHITHIA.

6.2 Ilepeuensv 60npocos K NPOMENHCYMOUHOU AmMmecmayuu.

Omnepatop ['aMmunbTOHa U €ro cBoOWCTBA
[IpaBuna ymHOXeHUs HaOIa-onepaTopa Ha CKAIIPHYIO U BEKTOPHYIO (DYHKIIHIO CIEBa
JlonmycTumble BEKTOpHbIE Tu(depeHIaIbHbIe ONepallii BTOPOro MopsiaKa
Omneparop u ypaBHenue Jlamnaca. 'apmonnyeckue ¢pynkiun. YpasHenue [lyaccona
[TorennuanbHOE 1MOJIE, €T0 CBOMCTBA M MOTEHIIUAI
[ToTeHImamN 37IEKTPOCTATHYECKOTO TOJISI, SKBHITOTEHITHALHBIE TIOBEPXHOCTH
ConeHOMJaNIBHBIE TTOJIS M MX CBOMCTBA
PaznoxeHne BEKTOPHOTO MO HA CYMMY TIOTEHIIMATBHOTO U COJICHOUIATBHOTO TOJICH
[Tone HanPSYKEHHOCTH TOYEYHOTO 3apsi/ia U CUCTEMBI 3apsA0B. DIIEKTpOCTaTHYeCKas
teopema ['aycca

10. MaruuTtHOe nose NpsSAMOIMHEHHOTO TOKa

11. VpaBHenuss MakcBemia B BEKTOpHOU popme

12. VpaBHeHust 00pa3oBaHus U pacraja BEIIecTBa

13. 3amaya 00 oxJIakAeHHUM Teaa, 3aKoH HproToHa.

LCoNoOA~AWNE



14. PacnpenerneHue 1aBjeHUs B BEPTUKATBHOM ra30BOM CTOJIOE, GapoMeTpruieckas
dbopmyna.

15. CBoOosHbIE MEXaHUYECKHE KOJIEOAHUS

16. BreHyXIE€HHBIE MEXaHUYECKHE KOJICOaHMS.

17. SBnenue pe3zonanca. buenus

18. Dnekrpuueckue kojaebaHus B LEMU C KATYIIKOW CAMOMHTYKIIUU

19. Cuctembl 0OBIKHOBEHHBIX U (epeHINaTbHBIX ypaBHEHHH. OCHOBHBIC MTOHATHS

20. Pemenue cuctem JIY metomom Jlarpanxka

21. Pemenue cuctem 1Y nocienoarensHoro quddepeHupoBanus

22. Pemenue cucteM 1Y MaTpUYHBIM METOJAOM

23. Pemenue cucrem /1Y MeTO0M HHTETPUPYEMbIX KOMOUHAIIHIA

24. JluneiiHble OTHOPOAHBIE U HEOAHOPOAHBIE U] PepeHInaNbHbIC YPABHEHHS B YACTHBIX
MPOM3BOJIHBIX MIEPBOTO TOPSIJIKA U UX PEIICHUE.

25. Jluddepenumanbubie ypaBHEHHs B YACTHBIX MIPOU3BOJIHBIX BTOPOTO MOPSAKA U UX
KJaccuuKarus.

26. OcHOBHbIE YpaBHEHUS MaTeMaTHUECKON (GU3UKH

27. KpaeBble ycioBus MepBOro U BTOporo poja. 3anaua upuxie. 3agaua Hefimana

28. Pasnoxkenue B psin Dypbe 2Pi u 2| — neproanveckux GyHKIHIA.

29. PaznoxeHue 4eTHBIX U HEYETHBIX (YHKIUN B TPUTOHOMETpHUECKUH psiag Dypbe.

30. Kommuekcuas popma psiga Oypee.

31. BousHOBBIC YHCIa, rapMOHUKH. Dusnueckuii cMbich psga Dypee.

32. Unterpan @ypne. BoaHooi cektp. CriekTpanbHast PyHKIHS, aMIUTUTYAHbIN CIIEKTP.
[Tpeo6pazoBanue Dypbe.

33. Meroa Dypbe A penieHus ypaBHEHUN MaTeMaTnyeckoi pusmku

34. Meton noMaHbIX Diisiepa sl YUCICHHOTO PEHIeHUs] OOBIKHOBEHHBIX
muddepeHIanbHbIX ypaBHEHUH.

35. Meroja noMaHbIX Diiiepa I YUCISHHOTO PEIICHHS CHCTEM OOBIKHOBEHHBIX
TuddepeHIaIbHbIX YpaBHEHUH.

36. MeToz ceTok /I pemieHns ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX AJUTUIITUYECKOTO THTIA.

37. Metoj ceTok Ui pellieHHs ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX TUIEPOOINYECKOTO
THUTIA.

38. Metoz ceTok i peleHHs ypaBHEHUH B YaCTHBIX MIPOM3BOIHBIX NMapabOIMUECKOro
THUTIA.

39.

40. TIpsmoe u oOpatHOe peoOpa3oBanus Jlammaca 1 OCHOBHBIE TEOPEMBI OIIEPATMOHHOTO
UCUUCIICHUS

41. OnepanmoHHBINA METOJ pelIeHNs OOBIKHOBEHHBIX AU PEepeHInaNbHbIX YPAaBHEHUN U UX
CUCTEM

42. OnepallmOHHBIA METO pelIeHHsT OOBIKHOBEHHBIX TU(PepeHINaTbHBIX YPaBHCHUN B
YaCTHBIX MPOU3BOIHBIX

43. OrnepallmOHHBIA METO/ PEIICHHUS HHTETPATBHBIX YpaBHECHUN

7 PexoMeHayemasi Jiureparypa

7.1 Ocnoenas numepamypa

1. BepxO6uukuii B.M. YUncnenHble MeTOIbI: TUHEHHAs aaredpa U HeJIMHEHHbIE YpaBHEHMS:
yueb. nocobue. — M.: Bricmas mko:ma, 2000.

2. Bnacosa E.A. u ap. [IpubamkxeHHble MeTO b1 MaTeMaTHueckor ¢pusuku. - M.: MI'TY um.
baymana, 2001. - 700 c.



7.2 [lonoanumensnan aumepamypa

3. Pammkos B.W. Yucnennele MeToapl pemeHus pusuveckux 3anad: yued. mocobue/ B.U.
Pamuxos, A.C. Pomans -CII6.: Jlaus, 2005

4. BepxOunkuii B.M. UncneHHble METOIbI (MAaTeMAaTUYSCKUN aHAIU3 U OOBIKHOBEHHBIE
nuddepeHnranbabIe ypaBHeHH ): yueo. mocooue aist By30B — M.: Onukc 21 Bek, 2005.

7.3 Memoouueckue ykazanusa no oucyuniune

5. CyBoposa H.B., Purens A.A. Marematudeckuii armapaT HHXeHepa: Y 4e0HO-METOAMYECKOe
nocobue / H.B, CyBopoBa, A.A. Purens. - [lerpomaBnoBck-Kamuarckuii: Kamuatl TV, 2012. -186¢.

8 Ilepevenn pecypcoB HH(OPMAITMOHHO-TEJIEKOMMYHHUKAIIUOHHOI ceTn « AHTEpHET»

1. bubmmoreka JlubGeprapuyma»: [DnekTpoHHbIH pecypc]. - Pexum  moctyma:
http://www.libertarium.ru/library/
2. OnexkTpoHHO-OMOMMoTeuyHass cucrema «JIAHb»: [Onexktponnsiii pecypc]. - Pexum

nocryma: http://e.lanbook.com/

9. MeTonuyeckue yKa3aHusi JAJs 00y4aIOLIUXCS M0 OCBOCHUI) TUCIHUTILTHHBI

Mertoauka mpernoiaBaHusl JTaHHON JWCIUILIMHBI MPEANoiaracT YTCHUE JICKIIUN, IIPOBEICHHUE
MPAKTUYCCKHUX 3aHATHMA, TPYIIOBBIX H WHIUBHIYAILHBIX KOHCYJIBTAIUN 110 OTACIHHBIM (HanOosee
CJIOKHBIM) crienuduyeckuM mnpoodiieMam AUCIUILTUHBL. [IpeaycMoTpeHa caMmocTosTeNbHas padoTa
CTYJICHTOB, a TaK)Xe IMPOXOXKJICHHUE ATTCCTAIIMOHHBIX HCIBITAHUN MPOMEKYTOYHOW aTTeCTaIlluu
(3x3ameH 1 nuddepeHITUPOBAHHBIN 3a4€T).

JIeKIuu  TOCBSAIIAIOTCS ~ PACCMOTPEHUIO OCHOBHBIM  IOHSATHSM, HaumOoJee BaKHBIX
TEOPETUYECKUX BOMPOCOB. B X0je JeKIMii CTyJeHTaM ClIeyeT MOArOTOBUTh KOHCIICKTHI JICKITHIA:
KpaTKO, CXEMaTUYHO, TIOCJCIOBATeIIbHO (DUKCHPOBATh OCHOBHBIC TIIOJOXKEHHS, BBIBOJIBI,
bopMyITUpOBKH, 0000IIECHUS; TOMEYaTh Ba)XKHbIE MBICIH, BBIACIATH KIIOYEBBIC CIOBA, TEPMHUHBI,
0003HAYNTHh BOIPOCH], TEPMHUHBI, MaTepuai, KOTOPHIH BBI3BIBACT TPYAHOCTH, IIOMETUTH U
MOTBITATHCSI HAWTH OTBET B PEKOMEHJyeMoW nuTeparype. Eciam caMocTosTenbHO HE yaaeTcs
pazo0paThcsi B MaTepuaie, HeoOXoaumMo chOpMYIMPOBATh BONPOC U 3a7aTh IMPEMNOJaBaTeN0 Ha
KOHCYJIbTAIINH, Ha IPAKTHUECKOM 3aHSTHH.

[lenbpro TPOBEACHHS MPAKTUYCCKUX 3aHATHH SIBIIICTCS 3aKpPEIUICHWE 3HAHWHA CTYJICHTOB,
MOJTyYEHHBIX MMHU B XOJI€ M3YyU€HHUs IUCIHILUIMHBI Ha JIEKIHUSAX M CaMOCTOATelIbHO. Bo Bpems
MPAKTUYECKUX 3aHATHN PEIIAloTCs 3aJaddl 10 PacCMAaTPUBAaEMBbIM B Kypce JICKIIUH Temam,
MIPUMEHSITCS OCHOBHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA. CTYIEHT JOKEH HAyYUTCs peuiaTh 6a30Bble
3a/1a9M 1O KKJIOW TeMe, a TAKKe MPUMEHSTh TOJYyYCHHBIC HABBIKK I PEIICHUS pPealbHBIX
MPUKIIAIHBIX 3a7a4

[Tpr W3ydeHUH JUCIUTUTHHBI UCTIOIB3YIOTCS MHTEPAKTUBHBIC METOABI 00ydeHUs, HalpuMmep,
JIEKIMS-BU3YyAIH3aIlHsl, TPeInoaraiomias Mmojaadyy maTrepuana C HCIOJIb30BAHHEM TEXHUYECKUX
CPEJICTB OOYUEHUS C KPATKUMHU KOMMEHTAPHUSAMH JIEMOHCTPUPYEMBIX MaTepHaIOB (TIpe3CHTAIIN ).

10. IlepeyeHb HHGPOPMALNUOHHBIX TEXHOJOIHMii, HCNOJIb3yeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOIO Ipolecca MO JUCHHMILIMHE, BKJIKYasi IepedYeHb NPOrpaMMHOIO
ol0ecrieyeHust 1 MHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

10.1. Ilepeuenv unghopmauuoHHbIX MEXHONO2UI, UCHOIB3YEMBIX NPU OCYULECHMEIeHUU
oopazoeamenbHo20 npoyecca
- AIIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI,
— WCIIOJIb30BAHUE CIANA-TIPE3CHTALUN;



- MHTEPaKTUBHOE OOIIEHHE ¢ OOYYaIOUIMMHUCA M KOHCYJIbTHPOBAHHE
nocpeacTBoM HMHTepHET, UCHONb3ys COLMAIbHBIE CETH, CHELMATM3UPOBAHHBIC
porpammsl (HarpuMep, Z00M), a TakKe SJIEKTPOHHOM IMOYTHI;

- UCIOJIb30BaHUE  HJIEKTPOHHOH  MH(POPMALMOHHO-00pa30BaTENbHOM
Cpeapbl.

10.2. Ilepeuenv npozpammnozo obecneuenus, UCHONLIYEMO20 NPU OCYULECMEIEHUU
obpazoeamenbHo20 npoyecca
[Tpu ocBOEHMH AMCHUIUIMHBI UCIIONIB3YETCs JIMLEH3NOHHOE [TPOrpaMMHOE 00eCIIeueHHE:

1. omepaunonnsie cuctembl Astra Linux (win uHast onepanrioHHast CUCTeMa, BKIIOYEHHAs
B PEECTP OTE€UYECTBEHHOI'O POTrPAMMHOI0 00ECIIEUEHHUS);

2. kommuiekT o¢ucHbx mporpamm P-7 Od¢uc (B cocraBe TEKCTOBOTO IPOLECCOPA,
nporpaMMbl  pabOThl C 3JIEKTPOHHBIMU  TaOJMIIAMH, MPOrpaMMHBIE CpEACTBa
PEAAKTUPOBAHUS U IEMOHCTPALH NIPE3EHTALUI);

3. mporpamma IpoBEpKH TEKCTOB Ha MpeIMeT 3aMMCTBOBAHUS «AHTHUILIATUAT.

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIIHIIHHBI

Ha Ka(bez[pe nmeercs 4 ayauTopuu i IpOBCACHUS JICKIIMOHHBIX U IMTPAKTHUYCCKUX 3aHSATHH.



