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1 Heau u 3aga4u yueOHOM QM CUMILITHHBI

Llenpio QUCHMIUIMHBL sIBIsieTCs (OPMUpPOBaHHME y OYIYIIMX CIEHUANNCTOB 3HAHUN M yMEHUH
IPUMEHATh COBPEMEHHBI MAaTEMAaTUYECKUM ammapar A MOJEIMPOBAaHUSA, PEUICHMS M aHaau3a
peaIbHBIX MHKEHEPHBIX 3a/a4, BCTPEYAIOIIMXCs Ha PAKTHKE.

2 TpeboBaHusl K pe3yJibTaTaM OCBOEHHS JHCUMILIMHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HAalpaBJieH Ha (JOpMUPOBAHKE CIEAYIOLUIMX KOMIIETCHIIMI:

VYK-1 — cnocoOHOCTh OCYIIECTBIISATH MOMCK, KPUTHUECKUHM aHaIM3 U CHHTE3 HMH(OpMAIHH,
IIPUMEHATH CUCTEMHBIN IIOAXOJ U1l PELICHMs] TIOCTABJICHHBIX 3a]ad.

[Inanupyemble pe3yibTaTthl OOyYeHHMS NpPU M3YYCHWU JUCIHMIUIMHBI, COOTHECCHHBIE C
IUITAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOI POrpaMMBbl, IPEICTABIECHBI B TAOJIHULIE.

Tabnuna — [Inanupyemblie pe3yabTaTbl 00yUeHHs IPU U3YUYEHUU TUCIUILIMHBI, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B IIporpamMme OakaliaBpriaTa MHIUKATOPaMH JOCTH)KCHUST KOMIICTCHITHIA

Kon [Imanupyemsie Kon u | Ilnanupyemsiit Kon
KOMIIETCHIIMH | Pe3yIbTaThl HAMMEHOBAHHE pe3yibTrar  OoO0ydeHUs | IMOKas3aTess
OCBOCHHUSA MHMKATOpa 10 TUCIUIUIMHE OCBOCHMUA
o0pa3oBaTeIbHOM .
JIOCTYKCHUH
MPOTrpaMMbI
YK-1 CIIOCOOHOCTH Na-3 yx-1 3HATh: 3(YK-1)1
OCYULIECTBIISATh Bnaneer HaBpIKaMu | MaTeMaTHYECKHE
MOUCK, KPUTUYECKHUM | pabOTHI C | OCHOBEI
aHAIM3 W CHUHTE3 | ”HQOPMAIIMOHHBIMU | MOJICTUPOBAHUS Hu
nH(popManuy, HWCTOYHUKAMH, OTIBIT | PEIICHUS
MPUMEHSITh Hay4HOro TIOMCKa, | MPAaKTUYECKUX 3ajad,
CHUCTEMHBIN TIOAXOJ | CO3JaHUsl HAyYHBIX | BO3HHUKAIOIIUX B
JUIST pElIeHus | TEKCTOB IpakTHUKe Oyaymiero
IMOCTABJICHHBIX WH)XEHepa
3aad. YMerh: Y(YK-1)1

BBITIOJIHATH OCHOBHBIE
OTlepallly, COCTABIIATh
aJIeKBaTHBIC
QITOPUTMBI U YMETh
aJIanTHPOBATh WX JIJIS
BBIYMCITUTENHLHON
TEXHUKU

Baaners: B(YK-1)1
OCHOBHBIE  (paKTamy,
MOHATHUSIMH,
OTIpeIeICHUSIMHU u
TeOpeMaMu
MaTeMaTHIeCKOTO
WH)XEHEPHOTO
anmnapara,
ITOpUTMaMH
pereHus THUTIOBBIX
3a1a4

3 MecTO IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrpaMMBI.

B cucreme By30BCKOM NOAIOTOBKM JucHUIUIMHA «MaTeMaTU4eCKUi anmapar HHXEHEPa»
ABIsieTCA 00s3aTeNIbHOM JUCLUIUIMHOW M OazupyeTcs Ha M3y4eHHH «Anredpa U TeOMETpUs»,



«Marematnueckuil aHanusy», «Teopus BEpOATHOCTEH, MaTeMaTHYecKas CTATUCTHKA W Cly4allHbIE
nporeccel», «InddepenHnuanbabie 1 pa3HOCTHBIE YPABHEHUS .

Teopernueckre 3HaHUS U MPAKTHYECKUE HABBIKU, C(HOPMUPOBAHHBIC y CTYIEHTOB B Ipoliecce
W3YYEHHs TUCLUILUIMHBI «MaTeMaTnyecKuil annapar MHXXEHepay, SBISAIOTCA BCIIOMOTATEIIBHBIMU TPU
U3y4YEHUU MHOTMX CIELHUAJIBHBIX TUCLHHUILINH.

4 Conep:kaHue QU CHUATIINHbBI
4.1 Temamuueckuii na1aH OUCUUNTUHDL
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Tema 1. "Onepatop 'amunbrona u 3 1 2 5 | Ompoc, pemienne
BEKTOpHbIE T QepeHInaTbHbIE 3aj1a4
oTiepanuy BTOPOro mnopsiaka "
Tema 2. "[IpocTeiinine THIIBI BEKTOPHBIX 9 4 1 3 5 | Omnpoc, pemenue
noJjien " 3a71ay
Tema 3. «MogenupoBaHue U aHAIH3 7 4 1 3 3 | Onpoc, perienue
(u3nUecKux Nojien cpecTBaMu 3amaq
BEKTOPHOT'O aHAJIM3a»
Tema 4. "MogenupoBanue GU3NIECKUX 8 4 1 3 4 | Onpoc, perieHue
MPOIIeCCOB OOBIKHOBEHHBIMU 3aja4
i depeHInaATEHBIMI YPAaBHEHUSIMH
NepBoro nopsjaka"
Tema 5. "MogenupoBanue HpU3NIECKUX 7 4 1 3 3 | Onpoc, perienue
MPOIIeCCOB OOBIKHOBEHHBIMHU 3aja4
muddepeHInanbHBIMI YPaBHEHUSIMH
BTOPOTO nopsiaka "
Tema 6. «CucteMbl 0OBIKHOBEHHBIX 8 4 1 3 4 | Ompoc, peuienne
¢ depeHInaTbHBIX YPaBHEHHID) 3a1a4
Tema 7. "Cucrembl OOBIKHOBEHHBIX 7 3 1 2 4 | Ompoc, penieHne
Qg depeHInanbHbIX ypaBHEHUH" 3a1a4
Tema 8. "Ouzndyeckre MPIIOKCHIS 8 4 1 3 4 | Ompoc, penreHne
cucteM qudepeHnalIbHbIX YpaBHEHHN 3a1a4
Tema 9. "uddepenuunansaole 7 3 1 2 4 | Onpoc, perieHue
YpaBHEHHS B YaCTHBIX MPOU3BOJHBIX" 3a1a4
Tema 10. "OcHOBHBIE ypaBHEHHS 7 3 1 2 4 | Ompoc, pemenne
MaTeMaTH4ecKon Gu3uku Psapl u 3aja4
nHTerpans Oypne"
Tema 11. "Meton ®ypoe " 7 3 1 2 4 | Ompoc, pemenne
3aga4




1 2 3 4 5 6 | 7 8 9
Tema 12. "PemieHrie 00bIKHOBEHHBIX 8 4 2 2 4 | Ompoc, perieHue
i hepeHInaTbHBIX YPAaBHEHUH U HX 3a1aq
CHCTEM ONepalMOHHBIM METOIOM"
Tema 13. "PelieHre HHTETPaIbHBIX 8 4 2 2 4 | Ompoc, perieHue
YpaBHEHUH U YpaBHEHUH B YACTHBIX 3ama4
MPOM3BOJHBIX ONIEPAIMOHHBIM METOAOM
Tema 14. "HucneHHOE pelieHne 9 4 2 2 5 | Ompoc, perieHne
0OBIKHOBEHHBIX MU (epeHITHATBHBIX 3amaq
YpaBHEHHUH U UX CUCTEM "
JuddepenumpoBannblii 3aueT
Bcero 108 | 51 | 17 34 57
4.2 Temamuueckuit nian OUCYUNTIUHBL 015 3A0YHOU hopmbl 00yUeHUA
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Tema 1. "Onepatop I'ammieToHa 1 8 1 1 7 |Ompoc,
BEKTOpHBIE MU QepeHIInaIbHbIE pelieHue 3aaa4y
oriepaliii BTOpOro nopsjaka "
Tema 2. "[IpocTeiinie THIIBI BEKTOPHBIX 8 1 1 7 |Ompoc,
roJeit " perieHue 3a1aq
Tema 3. «MogenupoBaHue U aHAIN3 7 7 |Ompoc,
(bu3HYEeCKUX TOJICH CpeICTBaMH pemienue 3a1aq
BEKTOPHOT'O aHAJIN3a»
Tema 4. "MogenupoBanue GpU3NIECKUX 8 1 1 7 |Ompoc,
MPOIeCCOB OOBIKHOBEHHBIMU pelieHue 3a/1a4
i hepeHINaTbHBIMI yPaBHEHUSIMA
TIepBOTO TopsiaKa
Tema 5. "MogenupoBanue pu3naecKnx 7 7 |Ompoc,
Mpo1ecCcOB OOBIKHOBEHHBIMHU pelieHue 3a1a4
i hepeHINaTbHBIMI YPaBHEHUSIMA
BTOPOTO MmopsiaKa "
Tema 6. «CuctemMbl 0OBIKHOBEHHBIX 7 7 |Ompoc,
i hepeHINaTbHBIX YPaBHEHUID pelieHue 3a1a4
Tema 7. "Cuctembpl OOBIKHOBEHHBIX 7 1 1 6 |Ompoc,
T depeHInaIbHbIX ypaBHeHHN" penieHue 3ajau
Tema 8. "®uzuveckne MPUIOKEHUS 7 1 1 6 |Ompoc,
cucreM IudQepeHInanbHbIX ypaBHEHUH " pelieHue 3a1a4
Tema 9. "Iuddepennmanbueie ypaBHeHUs | 8 1 1 7 |Ompoc,
B YaCTHBIX ITPOU3BOTHEIX" pereHue 3a1aq




Tema 10. "OcHOBHBIC ypaBHCHHS 8 8 |Ompoc,

MaTeMaTHYeCKON (hM3UKHU Psaasr n pelleHue 3a1a4y

nHTerpansl Oypne"

Tema 11. "Meton @ypse " 8 8 |Ompoc,
pelieHue 3a1a4y

Tema 12. "PemnreHne 0OBIKHOBEHHBIX 8 1 1 7 |Ompoc,

nuddepeHInATBHBIX YPaBHEHUH U HX pelieHue 3a1a4y

CHCTEM OTIePAITHOHHBIM METOIOM"

Tema 13. "Pemrenne nHTErpaIbHBIX 7 7 |Ompoc,

YPaBHEHUM U ypaBHEHUM B YaCTHBIX pelIeHue 3ana4y

MPOM3BOJHBIX ONEPAIMOHHBIM METOAOM "

Tema 14. "HucneHHOE peleHne 6 1 1 5

0OBIKHOBEHHBIX MU (HepeHITHATBHBIX

YpaBHEHHUH U UX CUCTEM "

3auer ¢ oleHKOH 4 4

Bcero 108 8 2 6 96 4

4.3 Cooepircanue oucuyuniumsl

Tema 1. "Oneparop 'aMniibTOHA U BeKTOPHbIE AU PepeHInaTIbHbIE ONlePAllMU BTOPOro
nopsiaka "

Jlexyus

Habuna-oneparop. [IpaBuna ymHoxkeHus: oneparopa I'aMuiIbTOHAa Ha CKaJPHYIO U BEKTOPHYIO
¢dbyukuuto ciaesa. CoiicTBa onepatopa ["amunbrona. Juddepenmanbablie onepaiiuy BTOPOro MNopsaKa.
Oneparop Jlamnaca. Ypasaenue Jlamnaca. ['apmonndeckue ¢pynkuuu. Ypasaenue Ilyaccona.

Ocnoguvie nonssmus memul.: oneparop 'amunbToHa.

HpakmuueCKoe 3arAmue

Dopma 3aHAMUA: peuleHue MUNosslX 3a0ay.
Ilpumepnvie 3a0anus:

1./IaHO BEKTOpHOE TI0JIE

F=(xy—22)i + y’Z] + (X2 + y)k
HOCTpOI/ITB I10JI4:

a) V(V ' E)

6)
Vx (V X F)

B)

2.Pa3ji0kKKTh BEKTOPHOE TOJIE

F=(5x+3y)i+(x—-2y)j +(z+1k

Ha CyMMY MOTEHIMAIBHOTO M COJIEHOUIAIBHOTO MOJIEH.

3. I[OKa3aTB, 4YTO JAHHOC BEKTOPHOC II0JIC

F = (9x2y +2yz2%)i + (3x% + 2x22 — 4y32%) | + (dxyz—-2y“2)k

SIBIISICTCS HOTECHIIMAIbHBIM M HaliTH €ro IIOTCHITHAIL.

v-(VxE)

Tema 2. "IlpocTreiiline TUNBI BEKTOPHBIX MoJeii '

Jlexyust

Bbe3Buxpesbie n OecrupkynsiuonHslie nois. IloreHnuansHoe mone u ero cBoiictsa. [lorenuan
MOTEHLMAIBHOTO MoJist. BoccTaHOBIEHNE CKAISIPHOTO MOTEHIMaNa MOTeHIHaabHoro nosst. [lotenuuan
IIEKTPOCTATUYECKOTO TOJIS, SKBUIOTEHIUAIbHbIE NOBEPXHOCTU. COJEHOMIAIBHBIE NONA M UX
cBoiicTBa. Pa3no)keHre BEKTOPHOTO MOJIsi HA CYMMY COJIEHOMIaJIbHOTO U MOTEHLIMAIBHOTO MOJIeH

Tema 3. «MoaeaupoBanue U aHAJIU3 PU3NYECKHUX I0JIeld CPeACTBAMI BEKTOPHOI0
aHAJIU32)



Jlexyusi:

[Tosre HaMpsHYKEHHOCTH TOYEYHOTO 3apsiia U CUCTEMBI 3apsloB. DJIEKTPOCTATHYECKAs TeopeMa
I'aycca. MarnutHoe 1osie MPSIMOJMHEHHOrO TOKA. YpaBHeHUs Makcsemia. YpaBHEHHUE
pacnpoCTpaHEHUs 3ByKa B YIIPYTOU cpelie.

OcHosHvle nonamus memul. ypaBHeHHs: MakcBea

Ilpaxmuueckoe 3anamue

Dopma 3aHAMUAL. MUHUKOHGDepeH U

Ipumepnvie memovt 00K1IA008:

—ITorennmnanpHoE moje. Y CaoBUe NOTSHIINAIBHOCTH IT0JIS.

—ConenonganabHOE MO, Y CIOBHE COJICHOUAAILHOCTH ITOJIS.

—IIpencraBienre MNPOU3BOJILHOTO BEKTOPHOTO TMOJS B BUJAE CYMMbl HOTEHIMAIBHOTO U
COJICHOMAAJIBHOIO II0JICH.

—IIpencraBnenue rpaareHTa ¢ MOMONIBIO onepaTopa ['aMuibTOHA.

—IIpencraBieHue qUBEpreHIMU ¢ TOMOINIBIO oneparopa ['amMmunbToHA.

—IIpencraBnenne poropa u apyrux auddepeHImanbHbIX XapaKTEPUCTHK C TTIOMOIIBIO OTepaTopa
I'amuapTOHA.

Tema 4. "MoaenupoBanue (pu3n4ecKHX MPOLECCOB 00bLIKHOBEHHBIMH
nuddepeHuINAIBLHBIME YPABHEHUSMH MEPBOro mopsiaka’’

Jlexyus:

YpaBHeHUs 00pa30BaHUS U paciiaja BemecTBa. 3aqada o0 OXIaKICHUH Tela, 3aKkoH HproToHa.
Pacnipenenenue naBneHus B BEpTUKaIbLHOM Ia30BOM CToJOe, OapomeTpuyeckas ¢popmyna. 3agada oo
IEKTPUICCKOM TOKE B IICTIH C KATYIIKOH CAMOWHIYKIIMH, TOK BKIIFOUEHUS, TOK BBIKITIOUCHHS.

Ocnogubie nonssmus memul. ypaBHEHHs] 00pa30BaHUA paciajia BElecTBa

IIpaxmuueckoe 3ansamue

Dopma 3aHAMUA. peuleHue MUNnosslx 3a0au.

Ipumepnvie 3a0anus:

1 .M3BecTHO, YTO CKOPOCTH paclaja BELIECTBA MPSIMONPONOPLHMOHAIBHA HMEIOLIEMYCS €ro
KoiuuecTBy Mm(t) B TeKkymuil MOMEHT BpeMeHu t . B Talnuie npuBeneHbl JaHHBIE O IMEpUOJIE

nojypacnaza T HEKOTOPBIX pPaJUOAKTHBHBIX M30TOTONOB. CunTas HayalbHYIO MacCy BEIIECTBa
m, =1, onpenenuTs, yepe3 Kakoi MpOMEXYTOK BpEMEHH Macca BellecTBa cOCTaBUT M=0,7

Bap. | OnemeHT T

1 Vruepon | “C 5569 1.

2 Kob6aner | ®Co | 5,24 1.

3 Ceuneny | ®pp | 3,3u.

4 Panuit 2Ra | 1620 n.

5 Vpan =Y 71-10° .

2. CKopoCTh OXJ@XICHUS Tela MPSMOINPONOPIMOHAIBHA PA3HOCTH TEMIIepaTypel Tela u
OKpy»aromlei cpenibl (3akon Herotona). M3BectHo, uto Temneparypa cpenpt T, , u Teno B Teuenue 20

MUHYT TENO OXJaxIgaeTcs ¢ Temmeparypel T, 1o T, . Uepe3 CKOIBKO BpEMEHM €ro TemIeparypa
noHusutesac T, po T,?

Bap T T, T | T,

cp

~

20 |95 |55 |35
25 | 100 |70 |40
9 20 | 105 |65 |45
10 |15 [ 110,70 |50

oo




Tema 5. "MoaeaupoBanne pu3n4ecKuX NpoueccoB 00bLIKHOBEHHbIMU
audPepeHINATBLHBIMYE YPABHEHUSIMHA BTOPOro nmopsiaka "

Jlexyus

Huddepennmanbaple  ypaBHEHHUS  MEXaHUYECKUX  KojieOaHWW  YpaBHEHHS  KoJieOaHUU
MaTeMaTH4YCCKOI'O u MIPY>KUHHOTO MasiTHHKA. CBOGOI[HBIG u BBIHYXXJICHHBIC KOHe6aHI/ISI.
["apmonnueckue u 3aTyxaromue konedanus. SIBnenue pezoHanca. buenus. Dnexrpuueckue KojaeOaHus
B IICIIHU C KaTymKOﬁ CaMOMHIOYKIHNH.

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

Jlexyus:

Hopmanbnsie cuctemsr Y. Jluneitnbie cucremsl Y nepBoro mopsiaka. CtpykTypa oOiero
peLIeHHs] HEOJHOPOAHOM CUCTEMBI IMHEWHBIX AU (HEepeHIUAIBHBIX YpaBHEHU.

OcHnosHble nonamus memul. cucteMa auddepeHInalIbHbIX YpaBHEHHH

IIpaxmuueckoe 3anamue

Dopma 3aHAMUA peuieHue MUnossix 3a0au.

Ipumepnvie 3a0anusi:

1.MarepuanbHas TOUKa JBHXKETCSI TOPU30HTAIBHO 0€3 TPeHUs 0] ISHCTBUEM CHIIbI IPUTSKEHUS
HETIOABIKHOTO LIEHTPA, MPSMO MPOMOPIHOHAIEHOW OTKIOHEHHUIO TOYKH OT IIEHTpPa, U PaBHOU / mpu
OTKJIOHEHUU Ha /. B HauanbHbII MOMEHT BpeMs TOUKA PacIojOkKeHa CIpaBa OT LEHTPa Ha PacCTOSHUU
/ M HauWMHAeT JBI)KEHUE C HYJEBOW CKOpOCThio. HailTh ypaBHEHHE ABMIKEHHS TOYKH, aMIUIUTYIY,
YacTOTY U MEePHOJ] FTApMOHUYECKUX KOJIeOaHul.

2. MaremMaTH4YecKHil MasTHUK JJIMHBI /, HaXOISMIIMKCS B HA4YaJbHBIH MOMEHT BpPEMEHU B
IOJIOKEHUH PABHOBECUS B COCTOSIHUM IIOKOSl, HAQUMHAET COBEpIIaTh KoyeOaHWs NOJ JeicTBHEM
BHeIHel cuibl /. [IpeneOperas COnpOTHBIEHUEM CPE/Ibl, HAMTH PE30HAHCHYIO YaCTOTY BBIHYKIAFOIIEH
CHJIBI U CKOPOCTh MAsATHUKA CITYCTsl BpeMs / IIOCJIe Hayana ABHKEHHUSL.

3. Teno maccel / MOABENICHO HA CIIMPATLHON MPYKUHE KECTKOCTH / M COBEpIIAET KOJIeOaHus B
BsA3KOH cpene ¢ koddduuumeHnrom compotuBieHus /. Ha BepXHHH KOHeL MNpPYXHUHbBI JEHCTBYET
BBIHY)KJAIOIAsl CHJIa, M3MEHSIOMAsICS Mo 3akoHy /. HaliTm 3akoH ABIOKEHHs Tenla, CUMTasl, 4TO B
HA4aJIbHBI MOMEHT BPEMEHHU OHO HAXOJIMWJIOCH B IIOKOE B ITOJIOKEHUH PABHOBECHS.

Tema 7. "CucreMbl 00bIKHOBEHHBIX AU (depeHIHAIBHBIX YPABHEHUI "'

Jlexyust

Mertonp! petienus cuctem JIY: MeTo/ Bapralinu MpOU3BOJIBHBIX OCTOSIHHBIX (MeTo JIarpanka),
METOJ TIOCIIEAOBATEIFHOTO HCKIIOYECHUSI TEPEMEHHBIX, MAaTPUYHBIA METOJl, METOJ HHTErPHPYEMBIX
KOMOHMHAIIUH.

OcHo6Hble noHAmMUA meMbl: METOJIBI pelieHus cucrema 1Y

IIpakmuueckoe 3ansamue

Dopma 3aHAMUA. peuieHie MUNnossix 3a0au.

IIpumepnvie 3a0anus:

1.Haiitu oGree perienue cuctemsl TuddepeHIHaTbHbIX YpaBHEHHH MAaTPUYHBIM METOJOM

Y, 212y1 +5y2
Y, =5y1 +12y2

2. Haiitu of1ee pemieHue cucteMbl JudepeHInaIbHbIX YpaBHEHUH METO10M
MOCJIEI0BATEIHHOIO NCKITIOYEHHS IIEPEMEHHBIX

yl, =y, +2Yy, +C0s3X
yZ' =3y, +2y, —2sin 3x

Tema 8. "®uznyeckue npuiao:KeHus: cucreM 1uddepeHInaIbHBIX ypaBHeHHT "
Jlexyus



Junamuueckue cucremsl. Dusnyeckas HMHTEpIpeTalus aBTOHOMHOM CHUCTEMBL. [IBHkeHHe
MaTepUAIbHOM TOYKH MOJI ACHCTBUEM CUJIBI. 3a7a4a O ABYX LEMAX, HAXOIAIIMXCS B 3JIEKTPOMarHuTHOM

CBs3H.
OcHoBHble NOHAMUSL meMbl. JUHAMHWYCCKUC U aBTOHOMHBIC CUCTEMBI

Ipaxmuueckoe 3ansamue
Dopma 3aHAMUA. KOHMPOALHAS pAbOMaA No MOOYIO

Tema 9. "/Iu¢depenuuanbHbie ypaBHeHHS] B YACTHBIX MPOU3BOAHBIX "'

Jlexyust

JluHeliHple ONHOPOJHBIE W HEOJHOPOAHbIE U depeHIaTbHbIe YpPaBHEHHS B YaCTHBIX
IPOM3BOJHBIX NEPBOro Iopsaka W ux pewmenue. Knaccupukanus nuHedHbIX aAuddepeHnnanbHbIX
YpaBHEHMIA B YaCTHBIX MPOU3BOAHBIX BTOPOTo nopsiaka. [Ipusenenne nuueitHoro nuddepeHaaisHoro
YPaBHEHMsI BTOPOT'O MOPsAKa B YACTHBIX MPOU3BOAHBIX K KAHOHUYECKOMY BUY.

OcHognvle nonamus memul: 1 epeHIranbHble ypaBHEHUS.

Hpaxmuuecxoe 3ansamue
@OPMG SAHAMUA. peULleHUue munoesvlx 3a0ad.

Ipumepnvie 3a0anus:
1.HaiiTu olmiee penieHue TMHEHHOT0 OAHOPOJHOTO MU (HEepeHIIMATFHOTO YPaBHEHHS B YACTHBIX

IMPONU3BOJHBIX IICPBOIO IMOPAAKA

of of of
X+2y+1)—+(y—-2+3)—+2z2—=0
( y )ax (y )ay p

2. [IpuBecTtu ypaBHEHHE K KAHOHUYECKOMY BUY U IIPOMHTETrPUPOBATH ETO.
2 2 2
0 I +4 of -|-4a I —2ﬂ—4i:0
OX oxoy oy ox oy

Tema 10. "OcHoBHBIe YpaBHeHUSI MaTeMaTH4YecKoii (pusuku Psiibl U unTerpains @ypne'’

Jlexyus

BonHoBoe ypaBHEHME, ypaBHEHHME TEIIONPOBOJHOCTH, YypaBHeHue Jlamaca. I'paHuuHble,
HayvaJbHBIE U KpacBble ycioBusA. KpaeBble ycaoBHs EpBOro U BTOPOro poja. 3aaada Jupuxie. 3agaua
Heiimana. Pasnoxenue B psang ®@ypee 2Pi u 21 — nepuoanyeckux ¢yHkiuil. Pa3nokeHne 4yeTHBIX U
HEeueTHBIX QyHKLUH B TpuroHoMeTpuueckuit psag @ypee. KommiekcHas popma psina dypre. BonHosble
yucna, rapMoHuku. @Pusmyecknii cmeica psaga Pypee. HMHrerpanm @ypee. BonHOBOW CHEkTp.
CrniextpanbHast QyHKIMS, aMILTUTYAHbIN criekTp. [IpeoOpa3oBanue dypoe.

OcHosHble noHAmuUs memvl. BOJIHOBBIE YPABHEHUS, psiibl U uHTErpansl dypee.

IIpakxmuueckoe 3anamue
Dopma 3aHAMUA: peuleHue MUN08blX 3a0ad.
IIpumepnvie 3a0anus:

1. Paznoxuts B psajx Oypse Gynkiuio y = f(x), x e(-z, 7)rpaduk KOTOpoil n300paxkeH Ha

pucyske. [Toctpouts rpauk cyMMBI psia.

b > £ l
[ g2 w40 a2
2.IlpencraButh psagom Oypse B KOMIUIEKCHOW opMe DYHKITHIO Iepruoaa

1.1

f(X)Zezx, HCI(—E,EJ

3. [IpencraButh uaTerpasiom ypbe GyHKIHIO



2-3x, 0<x<

wIN

f(x)=
0, —<X<ow
3

Tema 11. "Metoa ®ypnbe "

Jlexyus
Cyts Metona Dypre. PemeHne MeTomoM pasjeneHus NMEepEeMEHHBIX YpaBHEHHUS CBOOOIHBIX U

BBIHY/ICHHBIX KOJICOAHWI 3aKpeIJICHHOW CTPYHBI, YPaBHEHUS TEIJIOMPOBOJHOCTH JJIsi KOHEYHOTO
CTepXHS, JUISl CTEp)KHSA, M3Iy4arolero ¢ OOKOBOM TOBEPXHOCTH, YypaBHeHHs Jlaraca B
MPSIMOYTOJIbHUKE.

OcHognole nouamusi memwvt: MeTos1 Dypre.

IIpakmuueckoe 3anamue
Dopma 3aHAMUA. peuleHue MUNnosslx 3a0au.
Ipumepnvie 3a0anusi:
1.CtpyHa, 3akperieHHas Ha KOHIIaX, UMEET B Ha4aJIbHBIA MOMEHT (popmy. Metonom Dypre
OIpEeNIeIUTh CMELEHHE TOYEK CTPYHBI OT OCH a0CIHCC, €CIM HayaabHble CKOPOCTH 3a1at0TCs
(dyHkuuen
9(x) y (%)

—gx, OSXSE 10x, 0<x<—
5 2

N | O1

g(x—5),§£x£5 10(5—x),§£x£5
5 2 2

2. Merogom @ypbe pelinTh ypaBHEHUE TEIIONPOBOAHOCTH ISl OJHOPOAHOTO CTEPIKHS
IMHUYHON JIJTMHBI, U3JIY4aIOIIeTr0 ¢ 00KOBOW MOBEPXHOCTHU:
ou , 0%
— a 3
ot OX
u(x;0)=x(1-x)
uO;t)=u@;t)=0

—ku

3.Metonom ®@ypre pemuth 3anauy Jupuxie qst ypaBHeHus Jlamaca B IpssMOYroJbHUKE.
o°u 0%

P + W =0

u(0;y)=ay+b
u(a;y)=by+a
u(x;0)=u(x;b)=0

Tema 12. "'Pemienne 00bIKHOBeHHBIX IH(epeHIINATBHBIX YPABHEHHI U UX CHCTEM
OnepanuoOHHBIM MeToA0M""

Jlexyust
[Ipsimoe u obOpatHoe mpeobOpa3zoBanust Jlammaca. Tabnwia OpUTHHAIOB M U300paKEHHI.

OCHOBHBIE  TEOpEMBl  ONEPALMOHHOIO  HcuuciaeHus.  OnepanuoHHBIM  METOJ  PELICHHS
muddepeHMaIbHbBIX YpaBHEHMH U HMX cHucTeM. PelleHne HHTerpasibHbIX ypaBHeHHH Bonbreppa
NEPBOro ¥ BTOPOro pofa. Pemenne nuddepeHnanbHbIX ypaBHEHUH B YaCTHBIX TPOU3BOIHBIX BTOPOTO
MOpsIIKA ONEPAl[MOHHBIM METO/IOM.

OcHosHble noHAmus memvl. OPUTHHAI, U300pakeHHe

IIpakxmuueckoe 3anamue
Dopma 3aHAMUA. peuleHie MUNossix 3a0au.
IIpumepnvie 3a0anus:



1. HaiiTi onepaiimoHHBIM METOJIOM YacTHOE penieHue nud@epeHnanbHOro ypaBHEHUS Py
3aJ]aHHBIX HayaJlbHbIX yciaoBusx: y(0)=y’'(0)=y"(0)=0
y"+y"+3y' -5y =5e7sin2x
2. OnepalluOHHBIM METOJIOM IIPH 33JJaHHBIX HAYaJIbHBIX YCIOBUSX:
Y, (O) =0, Y, (O) =0
HAUTH YaCTHOE pelieHre cucTeMbl TuHepeHITNATBHBIX YpaBHEHUN

yl' =3y, +Y, —3C0SX
y2' =-4y, -2y, +2sin X

Tema 13. "Penienne HHTErpajabHbIX YPABHEHHUI U YPAaBHEHUI B YaACTHBIX MPOU3BOIHBIX
onepauMoOHHbIM MeToA0M "

Jlexyus

Pemenne naTerpanbHbIX ypaBHeHU BosbTeppa nmepBoro u BToporo poaa. Pemenne
muddepeHINATFHBIX YPaBHEHUH B YaCTHBIX MPOW3BOIHBIX BTOPOTO MOPSAKA OMEPAIIHOHHBIM
METOIOM.

OcHosHble nouamus memvl: UHTETPAIIbHBIE ypaBHEeHUs BosibTeppa nepBoro u BTOPOro poaa

llpaxmuueckoe 3ansamue
Dopma 3aHAMUA: peuleHie MUNO08bIX 3a0a.
Ipumepnvie 3a0anus:

1. Pemute HHTCI'paJIbHBIC YPABHCHHU A ONICPAlMOHHBIM MCTOAOM
t t t
y= j ydt+1, jy(r) sin(t - 7)dz =1-cost, jy(r)e‘-fdr = y(t) —e"
0 0 0
ou o%u
E 2

2. Haiitu pemenne ypaBHEHUs =a’

, YIIOBJIETBOPSIIOIIEE KPACBBIM YCIOBUSM

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

Tema 14. "YucienHnoe pemerHue 00bIKHOBEHHBIX AU epeHIIHATBHBIX YPABHEHUH U UX
cucrem "
Jlexyust

Merton nomanbix Ditnepa Ui pemeHusi OObIKHOBEHHBIX AU(QepeHInaIbHbIX YPaBHEHUH U UX

CHUCTEM.
OcHosHble nouamus memvl: METOJ1 IOMaHHBIX Diliiepa.

IIpaxmuueckoe 3ansamue

@opma 3anamusa: Pewenue 3a0au ¢ ucnonvzosanuem 8bi4uciumenbHoUu mexHuKu:

Texnuxa pabomul ¢ 21ekmpounvimu maonuyamu. Ipumenenue nakema MATLAB. Ilpumenenue
naxema Mathematica.

Ipumepnvie 3a0anus:

1.Ha npomexytke [1,9;2,9]HaiiTu penrenne audhepeHIHaTbHOrO YpaBHEHHS y' = X +sin y TIPU
ycroBuu y(a) = 2.8 ¢ marom h=01, ¢ Touroctsio ¢ =0,0001

[0:1]

2.Ha npomexyTke HalTH perieHne cuctemsl U HepeHInalIbHbIX YpaBHEHHI

Yi =YY, +3x

Y, =XY1 =Y,
IpH YCIOBUHU
Y1 (0) =0
Y, (O) =0



c marom N =01 ¢ rounocrsio € =0.0001

CPC

Wzyuenue yuebHol mureparypsl [1], [2], [3]
Penrenue 3amau mo remam

[ToaroroBKa K MOAYIHHOMY KOHTPOJIIIO

5 YueOHO-MeTOAMYECKOE 00ecieyeHne HJIA CAMOCTOSTeIbHOIH padoThl 00yYAKOIUXCS

B niesniom BHeayauTopHas caMocTosiTeNbHAs padoTa CTyAeHTa MPU U3YyYEHUH Kypca BKIIIOYAET B
cels cremyronye BUabl padboT:

— mpopaboTka (M3y4eHHE) MaTepUaJIOB JICKIU;

—  4TeHHue U npopaboTKa PeKOMEHI0OBAaHHOW OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPHI;

— TOJrOTOBKA K MPAKTHUYECKUM (CEMHHAPCKUM) 3aHSATHUSIM;

— TOHUCK U popaboTKa MatepuanoB u3 HTepHET-pecypcoB, NEPUOAUYECKOI MeyaTH;

— BBINIOJIHEHHWE JOMAIHUX 33JaHuii B (opMe TBOPUYECKUX 3aJlaHUM, KeHC-CTaauH,
JTOKJIaJI0B;

— TOJrOTOBKA MpPEe3eHTAlUH s WILTIOCTPALUU JOKIIA0B;

— BBIOJIHEHHE KOHTPOJBHOM palbOTBI, €ClM MPelycCMOTpeHa Y4eOHBIM ILIAHOM
JUCIUILIINHBI,

— TOATOTOBKA K TEKYIIEMY U UTOTOBOMY (TIPOMEXYTOYHAsSI aTTECTAIMsA) KOHTPOJIIO 3HAHUI
no aucuuiuimHe (audQepeHnnpoBaHHBIN 3a4eT).

OcHOBHast JI0JI1  CaMOCTOSITENIBHOM  pa0OThl  CTYAEHTOB MPUXOJIUTCS Ha MPOpabOTKy
PEKOMEH/IOBAaHHOW JIUTEpPATyphl C LIEJIbI0O OCBOCHMS TEOPETUUYECKOro Kypca, TOJITOTOBKY K
MPAKTUYECKUM (CEMHHAPCKUM) 3aHSATHUSM, TEMaTHKa KOTOPBIX MOJHOCTHIO OXBATHIBACT COJEP)KAHUE
kypca. CamocTrosiTenbHasi paboTa MO MOJATOTOBKE K CEMHUHAPCKUM 3aHATHSAM MPEIojaraeT yMeHue
paboTath ¢ MepBUYHON MHPOPMAITHCH.

6 @OoH/ OLIEHOYHBIX CPEICTB JIsl MPOBEIAEHNUS MPOMEKYTOUYHOI ATTECTAIIUH 00yYAOIIUXCS
M0 JMCUHUNJIHHE
6.1 Cmpyxkmypa ¢honoa oyenounvix cpeocme

@OHJT OLIECHOYHBIX CPEJCTB JUIsl MPOBEACHHUS MPOMEXKYTOUHOM aTTecTalluyd OOyJarolIMXCs IO
mucuuiuinHe «MaremMaTHueckuil anmmapaT MHXKEHepa» IpelCTaBleH B MPUIOKEHHH K paboueit
porpaMMe AUCHUIIIIMHBI U BKIIIOYAET B ceOsl:

— TIepeueHb KOMIETEHIUI C yKa3aHHUEM JTaloB HUX (POPMUPOBAHMS B INPOLIECCE OCBOCHMS
00pa3oBaHus MepeueHb KOMIETEHIMH ¢ yKa3aHHueM 3TarnoB UX (OPMHUPOBAHUS B MPOLIECCE OCBOSHUS
00pa30BaTeNbHOMN POrpaMMBl;

—  ONMCaHHuEe MoKa3aTeNel U KpUTepueB OLECHUBAHUS KOMIIETCHLMH Ha pa3jIMYHBIX ATarax ux
(opMHpOBaHUs, ONUCAHNE IIKAJT OLICHUBAHUS;

—  TUNOBBIE KOHTPOJIbHBIE 3aJlaHUsl WM MaTepuajbl, HEOOXOIWMBbIE IJIs OLEHKU 3HAHMIA,
YMEHUH, HaBBIKOB U (WJIM) ONbITA JEATEIbHOCTH, XapaKTepU3YIOIUX dTamnbl (OPMHUPOBAHUS
KOMIICTCHITN;

—  METOJMYECKHE MaTepHalbl, ONpeAessIolue MpoIelypsl OIEHUBaHUA 3HAHWUN, yMEHUH,
HaBBIKOB U (WJIN) OMBITA JEATEILHOCTH, XapaKTepU3YIOIIUX ATaIbl (POPMUPOBAHHS KOMIETEHIIUH.

6.2 Ilepeuenv 60npocos K NPOMENCYMOUHOU ammecmayuu.

Omneparop ['amunbTOHA U €10 CBOMCTBA

[TpaBuna yMHOXKEHUS HabJ1a-0MepaTopa Ha CKAIIPHYIO U BEKTOPHYIO (PYHKIIMIO ClIeBa
Jlonyctumble BekTopHbIe TudepeHIanbHble onepaluyu BTOpOro nopsijaka
Omnepatop u ypaBaenue Jlamaca. ['apmonnueckue Gpynkuuu. Ypasuenue [lyaccona
[ToTeHnmanbpHOE IIOJIE, €r0 CBOMCTBA U MOTCHITHAT

arLONOE



[ToreHmman 3J1eKTPOCTATHUECKOTO MO, SKBUIIOTEHIMAIbHBIE TOBEPXHOCTH
Cone”HouagbHEIE ITOJIA U UX CBOMCTBA
PaznoxeHne BEeKTOPHOTO MOl HA CYMMY HOTEHIIMAIBHOTO U COJICHOMAATIBHOTO TOJIeH

9. Ilone HampsKEHHOCTH TOYEUHOTO 3apsiia U CUCTEMBI 3apsA0B. DJIEKTpOCcTaTHUECKast
teopema ['aycca

10. MarnuTtHoe nosie NpsAMOJIMHEHHOrO TOKa

11. YpaBHeHus MakcBea B BEKTOPHOH Gopme

12. VYpaBHeHus 00pa3oBaHMs M paciiajia BEIIeCTBa

13. 3agaua 00 oxnaxkaeHUU Tea, 3aKkoH HproToHa.

14. PacmpeneneHue qaBieHUs B BEpTUKATHLHOM ra30BOM cTosibe, bapomerpudeckas hopmyia.

15. CBoOosHbIE MEXaHUYECKHE KOJIEOAHUS

16. BreHyXIE€HHBIE MEXaHUYECKHE KOJICOaHMS.

17. SBnenue pe3zonanca. buenus

18. DnexTtpuyeckue KoaedaHus B LIEMHU C KATYLIIKOW CAaMOMHAYKIUH

19. Cuctembl 0OBIKHOBEHHBIX U depeHINaTbHBIX ypaBHEHHH. OCHOBHBIC MTOHATHS

20. Pemenue cuctem JIY metomom Jlarpanxka

21. Pemenue cuctem 1Y mocienoarensHoro nuddepeHupoBanus

22. Pemenue cucteM 1Y MaTpHUYHBIM METOJIOM

23. Pemenue cucrem 1Y MeTO0M MHTETpUPYEMbIX KOMOWHAIIHIA

24. JluHeliHble OJJHOPOAHBIE U HEOAHOPOAHBIE AU depeHLnanbHble ypaBHEHNS B YaCTHBIX
MPOM3BOIHBIX MTEPBOTO MOPSIKA U UX PEIICHHE.

25. luddepeHumanbHble ypaBHEHHSI B YACTHBIX POU3BOAHBIX BTOPOIO MOPSJIKA U UX
KJIaCCH(PUKAITHS.

26. OcHOBHbIE YpaBHEHUS MaTeMaTHUECKON (HU3UKH

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

28. Paznoxenue B psin Dypbe 2Pi u 2| — neproanveckux GyHKIHA.

29. PaznoxeHne 4eTHBIX U HEYETHBIX (YHKIIUN B TPUTOHOMETpHUECKU psia Dypbe.

30. Kommuekcnas popma psiga Dypee.

31. BousHOBBIC YHCIa, rapMOHUKH. Du3nueckuii cMbich psga Dypee.

32. Unrerpan ®ypre. BonHoBoii cnektp. CrekTpanbHas GyHKLIUSA, aMIUTUTYIHBINA CIIEKTP.
[Tpeo6pazoBanue Dypbe.

33. Meton @ypre 1 pereHus ypaBHEHHH MaTeMaTH4ecKo pu3nku

34. Meton noMaHbIX Diisiepa sl YUCIICHHOTO PelIeHus] OOBIKHOBEHHBIX AU depeHIInanbHbIX
YpaBHEHUM.

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

36. MeToz ceTok /Ui pelieHns ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX AJUTUIITUYECKOTO THTIA.

37. MeTtoj ceTok I peleHHs ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX TUIIEPOOINYECKOTO THIIA.

38. Metoz ceTok /I pemeHns ypaBHEHUH B YaCTHBIX TPOM3BOIHBIX MMapadOIMIECKOTO THIIA.

39. IIpsmoe u oOpatHoe mpeoOpa3oBanus Jlamnaca 1 OCHOBHBIE TEOPEMBI ONEPALIUOHHOTO
WCUUCIICHUS

40. OnepalmOHHBIA METO/ peleHUs 0OBIKHOBEHHBIX TU(PEpeHIINATbHBIX YPaBHEHUN U UX
CHCTEM

41. OnepaluOHHBIA METOA peleHus OOBIKHOBEHHBIX JU(GepeHIMaIbHbIX YPaBHEHUN B
YaCTHBIX MPOU3BOIHBIX

42. OnepalluOHHBIA METO/ PELICHUS WHTETPAJIbHBIX YpaBHEHUN

N o

7 PexoMeHayemasi Jiuteparypa
7.1 Ocnosnas numepamypa

1. BepxOunkuii B.M. Unciennpie METONBI: TUHEHHAS anredpa U HETMHEWHBIC YPAaBHCHHUS:
yueb. mocobue. — M.: Briciias mkozna, 2000.



2. Bmacosa E.A. u ap. [IpubmmkeHHsle MeTo1pI MaTeMaTHueckoi ¢pusuku. - M.: MI'TY um.
baymana, 2001. - 700 c.

7.2 /lononnumenvuan aumepamypa

3. Pamukor B.M. Uucnennsie MeTonpl pemieHus (u3MdecKux 3amgad: yded. mocodue/ B.U.
Pamukos, A.C. Pomans -CII6.: Jlaus, 2005

4. BepxOunkuii B.M. UYwucnennsle MeToapl (MaTeMaTHYECKHUH aHAIM3 W OOBIKHOBEHHBIC
muddepeHmaIbHbIe ypaBHeHH ): yue0. mocobue s By30B — M.: Onukc 21 Bek, 2005.

7.3 Memoouueckue ykazanus no OucyuniuHne
5. CyBopoBa H.B., Purens A.A. MaTreMaTuueckuii anmapar WHXeHepa: Y4eOHO-METOINIECKOe
nocobue / H.B, CyBopoBa, A.A. Purens. - IlerponaBnosck-Kamuarckuit: Kamuatl TV, 2012. -186c¢.

8 Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJTEKOMMYHUKAUMOHHOM ceTn « MHTEepHET»

1. bubmmoreka  Jlmbeprapuyma»: [DnekTpoHHbIi  pecypc]. - Pexum  mocryna:
http://www.libertarium.ru/library/

2. DOnektpoHHO-OMOMMoTeuHas cucrema «JIAHby: [DnextpoHHEI pecypce]. - Pexxum mocryna:
http://e.lanbook.com/

9. MeToauyeckue yKkazaHus 1Jisl 00y4alomMXcsl 10 OCBOEHUIO AU CHUIIIHHBI

Meronuka npenojaBaHus JaHHOM IMCLMIUIMHBI MPEANOJaraeT YTeHHWE JIEKLUH, MpOBeACHUE
NPaKTUYECKUX 3aHATHHA, TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIIMA MO OTIENbHBIM (Hambolee
CJIIOKHBIM) crnenuduueckum mnpoOiemMaM TUCHMIUIMHBL. [IpenycMoTpeHa camocTosiTenbHas pabora
CTYACHTOB, a TaKXX€ IPOXOXKICHHE AaTTECTAIIMOHHBIX HCIBITAHUA TNPOMEKYTOYHOH aTTecTanuu
(3x3ameH 1 nuddepeHITUPOBAHHBIN 3a4€T).

JleKuH MOCBSIIAIOTCS PACCMOTPEHUIO OCHOBHBIM TIOHSTHSIM, Han00JIee BAKHBIX TEOPETHUECKUX
BONPOCOB. B Xoz1€ nekuuii cryieHTam ciieyeT MoAroTOBUTh KOHCIIEKTHI JIEKIIMNA: KPaTKO, CXEMaTHYHO,
MOCJIEI0BATENbHO (PUKCUPOBATh OCHOBHBIE IOJIOXKEHHUS, BBIBOABI, (HOPMYIHPOBKH, 000OILIEHUS;
MIOMEYaTh BAXKHBIE MBICIIH, BBIACIATH KIIOUEBBbIE CIIOBA, TEPMHUHBI, 0003HAYUTH BOIPOCHI, TEPMUHBI,
MaTepHall, KOTOPBIH BBI3BIBAET TPYAHOCTH, TOMETHTH W TOIMBITATHCSI HAWTH OTBET B PEKOMEHIYEMOM
outepatype. Ecnmm camocTtosTenbHO He yhaeTrcs pa3oOpaTbcs B - MaTepualie, HEOOXOIUMO
c(hopMyJIMpOBaTh BOIIPOC U 33JaTh MIPENOJaBATEINI0 Ha KOHCYIbTAI[MU, Ha IPAKTUUYECKOM 3aHSATHH.

Llenplo TpoBeneHUs] MPAKTUYECKUX 3aHATUH SBISETCS 3aKpeIluleHWe 3HaHUN CTYIEHTOB,
MOJyYeHHBIX WMH B XOJI€ HW3YYEHUS JHUCIUIUIMHBI Ha JIGKIUSAX M CaMOCTOATENbHO. Bo Bpems
NPaKTUYECKUX 3aHATUH pelIaoTcs 3aJauu 0 pacCMaTpUBAEMbIM B Kypce JIEKIUI TeMaM, IPUMEHSTCS
OCHOBHBIE TIOHATHS, T€OpeMbl, cBoicTBa. CTYIEHT AOJKEH HAaydyuTCs pematb 0a3oBble 3aJaud 10
KaX/101 Teme, a Tak)Ke MPUMEHATh MOTy4YEeHHbIE HABBIKU JJIS1 pEIIEHUs peallbHbIX MPHUKIAIHbBIX 3a7a4

[lpr w3ydyeHHH AMCUUIUIMHBI WCIIONB3YIOTCS WHTEPAKTUBHBIE METOJIBI OOydYeHHs, Hampumep,
JeKIHsI-BU3yalIu3alus, IpeANoaraonas noja4y Marepraia ¢ UCIOoIb30BaHUEM TEXHUUECKUX CPE/ICTB
00y4YeHHsI ¢ KPATKUMH KOMMEHTAPHUSMH JJIEMOHCTPHPYEMBIX MaTepHaIoB (TIPE3eHTAINH ).

10. IlepeyeHb HMH(POPMALMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX IPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO Npouecca Mo JUCUHILVIMHE, BKJII0Yasi lepe4eHb NPOrpaMMHOro odecrnedeHust
1 MH(OPMAIHOHHO-CIIPABOYHBIX CHCTEM

10.1. Ilepeuenv ungpopmayuonnvix MmMexHoN02UN, UCROILIYEMBIX HPU OCYULECMEIEHUU
obpazoseamenvhozo npoyecca
- AJIEKTPOHHBIC 00Pa30BaATEIIbHBIC PECYPCHI;
- UCIIOJIb30BaHUE CIIAlI-TIPE3CHTAIIN;



- UHTEPaKTHUBHOE OOIeHHEe ¢ OOy4YaroIMMHUCS ¥ KOHCYJIbTHPOBAHUE
nocpeacTBoM VHTepHET, HCIONBb3ys COLMAIBHBIC CETH, CIEHUATU3MPOBAHHbBIC
IPOTPaMMBI, @ TAKXKE JICKTPOHHOH MOYTHI;

- UCTIOJIb30BaHUE HJICKTPOHHON HHPOPMALIMOHHO-00pa30BaTEIbHOM CPEIbI.

10.2. Ilepeuenvs npozpammmnozo obecneyenus, UCHONBL3YEMO20 HPU OCYULECMEIEHUU
obpazoeamenvnozo npoyecca
[Tpu ocBOCHMU AMCHUIUIMHBI UCTIONIB3YETCs JIMLEH3NOHHOE ITPOrpaMMHOE 00ecTieueHHE:

1. onepauuoHHsle cucteMbl Astra Linux (Win vHAasi onepalioHHAas CUCTeMa, BKIIOUCHHAs B
peecTp 0Te4eCTBEHHOTO MPOTPAMMHOTO 00ecrieueHus);

2. xoMmIuieKT oucHbIx mporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO MPOLIECCOpa, MPOTrPaMMBbI
paboThl ¢ DIEKTPOHHBIMH TaOJIMIIAMHU, TMPOTPAMMHBIE CPEICTBA PENAKTUPOBAHUS U
JI€MOHCTPALIUU [TPE3EHTALIHI);

3. mporpamma MpOBEpKH TEKCTOB Ha MPEAMET 3aMMCTBOBAHUS «AHTHUILIATHATY.

11. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCIUIINHBI

Ha Ka(bez[pe nmeercs 4 ayauTopuu IJrd NpOBCACHUS JICKIIMOHHBIX U IMTPAKTHUYCCKUX 3aHITHH.



