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1 Heau n 3a7a4u y4eOHOM QM CUMILIUHBI

Llenbi0 TUCHUIUTMHBI ABISETCS (POPMHUPOBAHUE Y OYAYIIMX CHEIMAINCTOB 3HAHUI U YMEHUI
IIPUMEHATh COBPEMEHHBIM MATEMAaTUYECKUHU anmapar Uil MOACIUPOBAHUS, PEIICHUS M aHAIu3a
peaNbHBIX MHKEHEPHBIX 3a/1a4, BCTPEYAIOIUXCS Ha IIPAKTUKE.

2 TpeOGoBaHus K pe3yJibTaTaM OCBOCHHS JUCHUILIUHBI

[Ipouecc u3yueHus: AUCUUILIMHBI HAIIpaBieH Ha (GOpMHUPOBAHHUE CIEAYIOUIUX KOMITETEHITHI:

VYK-1 — crmocoben ocymiecTBisTh MOUCK, KPUTHUCCKUI aHAIN3 U CHHTE3 MH()OPMAIUH, TPUMEHSThH
CHCTEMHBIH ITOJXO ISl pEHISHHsI IOCTABICHHBIX 3a/1a4.

[Inanupyembie pe3ynbTaTbl OOy4YEHUS MPU U3YUYEHUU JUCUUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHUSI 00pa30BaTeNbHOM MPOrpaMMbl, MPECTABICHBI B TA0JIHULIE.

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

Kon IInanupyemble | Konm u HamMeHoBanue wunaukatopa | [Imanupyemsiii | Kon
KOMIIETEHIIA | PE3YIbTaThl JIOCTHIKEHHI pe3ynabTaT MoKa3aren
u OCBOEHUS oOydeHuss 1o | A
00pazoBaTeIbHO JUCLUIUINHE OCBOCHHS
1 IPOrpaMmBbl
YK-1 CriocobeH HU-2yxa 3HaTh: 3(YK-1)1
OCYLIECTBIISITh | YMeTh: MaTEeMaTHYECKH
TTOHCK, YMeeT COOTHOCHUTSB | € OCHOBBI
KPUTHYECKHUI DAa3HODPDOLHBE MOJIETTHPOBAHMUS
AHAM3 U CHHTE3 | 4 b & o 1y o _—n pereHus
nHpOPMaLUH, CHCTEMAaTHSUDOB a MPaKTUYECKUX
MPUMEHSTh 3aja4,
CHCTEMHBIH b v X B P aMKaxX | posuukaommx B
TTOJIXOJT s | B3 O paHHELX BUJOB IpaKTHKe
pereHus npodeccHUOHAaJTADb HO Oy IyIero
MTOCTaBJICHHBIX U nesdTenbHOCTH. WHXKEHepa
3a/1a4 YMern: Y(YK-1)1
BBITIOJIHSATD
OCHOBHBIE
oTeparu,
COCTaBJISATh
aJIeKBaTHbBIE
AITOPUTMBl |
YMETh
aJlanTHPOBATh
179 JUTS
BBIYUCIUTEIBHO
U TEXHUKU
Baaners: B(VK-1)1
OCHOBHBIE
(akramuy,
MOHATHSIMH,
oTpeaeneHusIMI
U TeopeMaMH
MaTeMaTHYECKO
T'0 WH)XEHEPHOTO
anmnapara,
ITOPUTMaMU




perieHus
THTIOBBIX 33/1a4

3 MecTO IMCHUIJIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM IPOrpaMMBbl.

VYyeOHas aucuuiinHa «MaTreMaTudecKuil ammapaTr WHKEHepa» OTHOCUTCS K 00s3aTenbHOU
YaCTH JUCIUTLINH,

TeopeTnueckue 3HAHUS U MPAKTUICCKUE HABBIKH, C(OOPMUPOBAHHBIE Y CTYJICHTOB B IIPOIIECCE
M3YyYCHUS] JNUCHUILIMHBI «MaTeMaTU4eCKUid anmapar WHXKEHepay», ABJISIOTCS BCIIOMOTraTEIbHBIMU
IIPH BBITIOJIHEHUH | 3aIUTHI BEITYCKHON KBATM()UKAIIMOHHOW PabOTHI.

4 Conep:kaHue QU CHUATIINHBI
4.1 Temamuueckuili n1an OUCUUNTUHDL
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Tema 1. "Oneparop ['amunbToHa 1 8 3 1 2 5 | Omnpoc, pemeHne
BEKTOpHBIE T QepeHIInaIbHbIE 3aa4
ornepanuy BTOPOro nopsiaka "
Tema 2. "[IpocTeiinine THIIBI BEKTOPHBIX 9 4 1 3 5 | Omnpoc, pemeHue
mosieit " 3aja4
Tema 3. «MogenupoBaHue U aHAIH3 7 3 1 2 4 | Onpoc, perieHue
(u3MUecKuX NoJIer cpecTBaMU 3aja4
BEKTOPHOT'O aHAJIM3a»
Tema 4. "MogenupoBanue pu3NIecKux 8 4 1 3 4 | Ompoc, peuienne
MpoIecCcOB OOBIKHOBEHHBIMU 3aja4
nuddepeHInanTbHBIMI YPaBHEHUSIMH
TIepBOTO TopsiIKa
Tema 5. "MogenupoBanue pu3naecKnx 7 3 1 2 4 | Ompoc, peuienne
MPo1EecCOB OOBIKHOBEHHBIMHU 3aja4
nuddepeHInanTbHBIMI YPaBHEHUSIMH
BTOPOTO MmopsiaKa "
Tema 6. «CuctemMbl 0OBIKHOBEHHBIX 8 4 1 3 4 | Ompoc, pemienne
T depeHInanbHBIX YPaBHEHUI 3aga4




1 2 3 4 5 6 | 7 8 9

Tema 7. "CucremMbl 00BIKHOBEHHBIX 7 3 1 2 4 | Ompoc, perieHne

b bepeHInaIbHbIX ypaBHeHHN" 3aad

Tema 8. "duznyeckue MPUIOKECHUS 8 4 1 3 4 | Ompoc, pemicHue

cucteM TudQepeHInaTbHBIX ypaBHEHUH 3aga4

Tema 9. "IuddepenipanbHbie 7 3 1 2 4 | Ompoc, perieHue

ypaBHEHHS B YACTHBIX MPOU3BOJAHBIX" 3aga4

Tema 10. "OcHOBHBIE YpaBHEHUS 7 3 1 2 4 | Onpoc, perieHue

MaTeMaTH4ecKoi (hM3UKH Psaaer u 3aja4

nHTerpainsl Pypne"

Tema 11. "Meton @ypre " 7 3 1 2 4 | Onpoc, perieHue
3aja4

Tema 12. "Pemenne 0ObIKHOBEHHBIX 7 3 1 2 4 | Onpoc, perieHue

G hepeHIMATBHBIX YPaBHEHHN U HX 3aaq

CHCTEM OTIePAITMOHHBIM METOIOM"

Tema 13. "Pemienne uHTErpabHBIX 9 4 2 2 5 | Ompoc, penieHue

YpaBHEHUH U YpaBHEHUHN B YACTHBIX 3a1a4

MPOU3BOTHBIX OTIEPAIHOHHBIM METOZIOM

Tema 14. "YucneHHoe pelnieHue 9 4 2 2 5 | Ompoc, penieHue

OOBIKHOBEHHBIX (D (epeHInaTbHBIX 3amaq

YpaBHEHHUH U UX CUCTEM "

JuddepenmpoBannblii 3aueT

Bcero 108 | 48 | 16 32 60

4.2 Cooepicanue oucyuniunsl

Tema 1. "Oneparop 'amubTOHA M BeKTOpPHBIE AU PepeHnnaIbHbIe ONepani
BTOPOro nopsiika "

Jlexyus

Habna-oneparop. IlpaBuna ymHoxxeHust oneparopa ['amMuibToHa Ha CKaJIIPHYIO U BEKTOPHYIO
¢ynkuuio cneBa. CBoiictBa omepatopa I'amumnbrona. [luddepeHnmanbHble onepanud BTOPOTO
nopsinka. Omepatop Jlamnaca. VYpasnenue Jlammaca. [Napmonudeckue ¢GyHKIUU. YpaBHEHHE
ITyaccona.

Ocnognvie nonsamus memul. oneparop I'amnupToHa.
Ilpakmuueckoe 3anamue
Dopma 3anamuUA: peuleHue munogulx 3a0ady.

Ipumepnvie 3a0anus:
1./IaHo BEKTOpHOE TI0JIE

F=(xy-22)i+y’zj+(X*z+ y)E_

—_

a)vv-F)

6) V-(Vxl_i)
B) Vx(Vx F)

HOCT(p0HTL oJIA:

2.Pa3ioXuTh BEKTOPHOE TOJIE
F =(5x+3y)i + (x—2y)j+(z+1)k



Ha CYMMy IIOTCHIOHUAJIBHOI'O U COJICHOUIAJIBHOT'O HOHeﬁ.
3. loka3arb, 4TO JaHHOE BEKTOPHOE MOJIE

F = (9x%y +2yz2)i + (3x® + 2xz2 — 4y%2%) | + (4xyz — 2y*2)k
SIBJIAETCS NOTSHIIMAIBHLIM U HAlTH €ro MOTeHIHAal.

Tema 2. "IIpocreiimme TUNBI BEKTOPHBIX MoJiei "
Jlexyus

Be3BuxpeBbie u 6ecrupKyiaunonnble noist. [loTenuansHoe mose u ero cBoiictsa. IloteHnman
NOTEHLIUAIBHOIO ImoJIA. BoCCTaHOBIEHME CKaJAPHOrO MOTEHIMANa IOTEHUUAIBHOIO IOJIA.
[ToreHnMan 3JIEKTPOCTATUUECKOTO MOJsl, SKBUIIOTEHIMAIbHbIE MOBEpXHOCTU. CoJieHOMIaIbHbIE
II0JIS1 U UX CBOMCTBA. Pa3noxeHne BEKTOPHOIO MOJIs Ha CYMMY COJIEHOUJAIBHOIO ¥ IOTEHLIUAIBHOIO
noJjien

Tema 3.«MoaenupoBaHue H aHAJIU3 (PU3MYECKHX N0JIeH CPeACTBAMH BEKTOPHOIO
aHaJIU3a»

Jlexyus:

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

Ocnoenble nousmus membvl. ypaBHCHUA Makcsenna
HpakmuquKoe 3aHAmue

Dopma 3anamusa; MUHUKOHpepeHyus

IlpumepHvie memwvl 00KNA008:

—IloreHnmansHOE NOJE. Y CI0BUE NOTEHIIUATIBHOCTH TOJIS.

—ConeHonnanpHOE M0JIE. Y CIIOBUE COJIEHOUAAIBHOCTH MOJIS.

—IIpencraBieHne NpOU3BOIBHOTO BEKTOPHOTO IOJII B BHJAE CyMMbl IOTEHLHAIBHOIO U
COJICHOUJAJIbHOTO TIOJIEH.

—IIpencraBienue rpaaueHTa ¢ IOMOLIBIO oneparopa I'aMuiIbToHa.

—IIpencraBnenre AMBEPreHIIMM ¢ TOMOLIBIO oneparopa ['aMuiIbToHa.

—IlpencraBnenue poropa W Apyrux AUPQPEpeHUIUaNTbHBIX XapaKTEPUCTUK C IOMOIIbIO
onepaTtopa ['amuibTOHA.

Tema 4. ""MoaenupoBanue (pu3nyecKux nNpoueccoB 00bIKHOBEHHBIMH
nuddepeHunaIbHBIMHE YPABHEHUSAMH I1€PBOI0 NopsiaKa’’

Jlexyus:

YpaBHeHUs 00pa30BaHuUs U pacna/ia BelecTsa. 3aaa4ya 00 OXJIaXISHUH Tela, 3aKoH HploToHa.
Pacnipenenenne naBneHus B BEpTHKAILHOM ra30BOM CTOJI0OE, OapoMeTpudeckas hopmyna. 3agada 00
SJICKTPUYCCKOM TOKE B LICTIN C KaTYIHKOﬁ CaMOMHAYKIMH, TOK BKJIIFOUCHHU A, TOK BBIKIIFOYCHU.

OcHosHble noHsamus memul. ypaBHEHUS] 00pa30BaHUs pacmaia BEIecTBa

Hpaxmuttec:coe 3arAamue

Dopma 3aHAMUA: peuleHie MUNOB8bIX 3a0ay.
Ilpumepnvie 3a0anus:



1.M3BecTHO, YTO CKOPOCTH pacliaja BellecTBa MPSIMOMPOINOPLHOHATIbHA UMEIOIIEMYCS €ro
KOM4YecTBy m(t) B TEKyIIMii MOMEHT BpeMeHU t. B Tabnwie mpuBeneHbl JaHHBIE O MEPHOJE
nosypacnaza T HEKOTOPBIX PaJuOaKTUBHBIX M30TOTOINOB. CUMTas HAayaJlbHYIHO MacCy BELIECTBa
m, =1, ONIpeAeIuTh, Yepe3 KaKkoil MPOMEKYTOK BpEMEHHU Macca BenlecTsa coctaBuT m=0,7

Bap. | dnemeHm T

1 Yrnepog, | “C 5569 n.

2 KoGanst | ®Co | 5,24 a.

3 CsuHel, 29pp | 3,3u.

4 Paguit 25Ra | 1620 1.

5 YpaH 25y 71-10° .

2. CkopocThb OXJIaXKJIEHHUS Tella MPSIMOIPOINOPLHOHATIbHA PAa3HOCTU TeMIepaTyphl Tela U
OKpyKarome cpeapl (3akoH Herorona). M3BecTro, uTo Temmeparypa cpenbl T, M TEJIO B TEYEHHE

20 MUHYT TeJlo OXJNaXKIaeTcs ¢ TemnepaTypsl T, 10 T,. Yepe3 CKOIbKO BPEMEHU €ro Temieparypa
noHusutrcsic T, a0 T,?

Bap Tcp 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 (pu3ndecKuX MPoUeccoB 00LIKHOBEHHBIMU
audpdepeHUINATBHBIMHE YPABHEHUSIMHU BTOPOT0 nopsiaka "
Jlexyus

Juddepennnanbaple  ypaBHEHHsST MEXaHMYECKMX KosleOaHMi YpaBHEHUs KojeOaHWH
MaTeMaTUYeCKOro M TMPYKUHHOro MasTHUKA. CBOOOJHBIE U BBIHY)KJEHHBIE KOJeOaHus.
['apmoHMueckue U 3aryxaromue KoseOaHus. SIBieHue pe3oHaHca. buenus. Dnextpuyeckue
Kosie0aHus B LENH C KaTyIIKOW CAaMOUHIYKIUH.

Tema 6. «Cucrembl 00bIKHOBEHHBIX IH(epeHInATbHBIX YPABHEHHI»

Jlexyus:

Hopmanbnsie cuctemsr Y. Jluneitasie cucteMsl JIY mepBoro mopsigka. CTpykTypa o01Iero
peLIeHNs] HEOJHOPOAHOM CUCTEMbI TMHEWHBIX AU (HepeHIUAIbHBIX YpaBHEHU.

OcHognule nonamus memul:cucreMa quddepeHIanbHbIX ypaBHEHUH
IIpaxmuueckoe 3anamue
Dopma 3anamuUA: peuleHue munoguix 3a0ady.

IIpumepnuie 3a0anus:

l.MatepuanbHas TOYKAa JBMXKETCS TOPU30HTAIBHO O€3 TpeHHsl MOJ JEHCTBHEM CHJIbI
MIPUTSHKEHUS HETIOJBUKHOTO LIEHTPA, NPSAMO IIPONOPLMOHAIBLHON OTKIOHEHHUIO TOYKU OT LICHTPA, U
paBHOI / IpU OTKJIOHEHUHU Ha /. B HauanbHBIH MOMEHT BpeMs TOYKa PACIIOJIOKEHA CIIpaBa OT LEHTpa
Ha PacCTOSIHUU / M HAYMHAET IBM)KEHUE C HYJIEBOI cKOpocThio. HailTu ypaBHeHue TBUKEHUS TOUKH,
aMIUTUTYAY, YaCTOTY M NEPUOJ TAPMOHUYECKUX KOIEOaHUH.



2. MaremMaTtu4ecKuii MasTHHK JUIMHBI /, HAXOMSIIMKCS B HAYaJIIbHBIH MOMEHT BpPEMEHHU B
MOJIO)KEHUU PaBHOBECHSI B COCTOSIHUM TOKOS, HAUMHAET COBEpIIaTh KojeOaHus Moj AelcTBUEM
BHemmHe cunel /. [lpeHeOperas CONMpPOTHBICHHEM CpelIbl, HAWTH PE3OHAHCHYIO YacTOTY
BBIHYX/IA0IIIEeN CHIIBI U CKOPOCTh MasiTHUKA CIYCTs BpeMs / Tocjie Hayalla JBUKCHHUSL.

3. Teno maccel / MOABENICHO HA CIIMPAILHON MPYKUHE KECTKOCTH / M COBEPILAET KOoJIeOaHus B
BA3KOH cpere ¢ koddduumentom compotuBieHus /. Ha BepxHUIl KOHEL NPYKUHBI JEHCTBYET
BBIHYX/IA0INAasl CHJIA, U3MEHSIOMIAsACS 10 3aKOoHY /. HaliTh 3akoH JBWIKEHUS Tela, CUMTAas, YTO B
Ha4yaJIbHbIA MOMEHT BPEMEHU OHO HAXOAMWJIOCH B ITIOKOE B ITOJIOKEHUU PABHOBECHSI.

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

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

OcHosHble noHAMUA memvl. METOJbI PCIICHHA CUCTEMA I[y

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

Ipumepnvie 3a0anusi:
1.Haiitu o0mmee perienue cuctemsl nu¢hepeHInalIbHbIX YpaBHEHHH MATPUIHBIM METOIOM

Y =12y1 + 5y2

!
Yy, = 5y1 + 12y2
2. Haiitu o6miee pemenue cucteMsl quddepeHImanbHbIX YpaBHEHUH METOOM
MOCJIEA0BATEIbHOTO UCKIIFOYEHUS MEPEMEHHBIX
’
Yy, =Y, +2y, +C0s3x

yzl =3y, +2y, —2sin 3x

Tema 8. "®usnueckue npuiIoKeHus cucreM AuddepeHINAIbLHBIX YPaBHeHHH "'
Jlexyust

Jvnnamuueckue cucrtembl. Ou3nyueckas UHTEPHPETAUMs aBTOHOMHOM CUCTEeMBbl. [[BH>KeHUE
MaTepualbHOM TOYKM TMOJA JCHCTBMEM CHIJBL. 3ajada O [JBYX LEMsIX, HaXOIAUIUXCs B
AIEKTPOMATHUTHOM CBA3H.

OcHoeHble noHsmus membl. JMHAMHYCCKHUE 1 aBTOHOMHBIC CHCTCMbI

IIpakxmuueckoe 3anamue
Dopma 3aHAMUA. KOHMPOALHASL pAbOMa no MOOYI0

Tema 9. "/Iu¢gdepenuuanbHbie ypaBHeHUsS] B YACTHBIX MPOU3BOAHBIX "'
Jlexyust

JluneiiHble OAHOPOJHBIE M HEOJHOPOJAHBbIE IU(QEepeHlnaTbHbIe YpPaBHEHUS B YaCTHBIX
MIPOM3BOHBIX TIEPBOTO TMOpsaKa U uX pernienue. Kiaccupukanus nuHeiHbIX nuddepeHmanbHbIx
ypaBHEHUH B  YACTHBIX MPOM3BOJIHBIX  BTOporo mopsaka. [lpuBeneHue  JIMHEHHOTO
TuQepeHIMaIbHOr0 ypaBHEHUsT BTOPOTO MOpPsSAKA B YaCTHBIX MPOM3BOJHBIX K KaHOHUYECKOMY

BUTY



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

Ilpumepnuie 3a0anus:
1.Haiitu o01iee perienue TMHEHHOTO 0AHOPOIHOTO AU PepeHInanbHOro ypaBHEHHS B

YACTHBIX ITPOU3BOJHBIX IEPBOrO MOPSIKA
(x+2y+1)ﬂ+(y—z+3)i+22ﬂ=0
OX oy oz

2. IlpuBectr ypaBHEHHE K KAHOHUYECKOMY BHlY U IPOUHTETPUPOBATH €TO.
2 2 2
9 I +4 of +4a : —Zi—4i:0
oX ox oy oy ox oy

Tema 10. "OcHoBHBbIe ypaBHeHHsI MaTeMaTH4yeckoi ¢u3nku Paabl 1 HHTErpasibl

®dypbe'’
Jlexyus

BonHoBoe ypaBHEHHME, ypaBHEHHME TEIUIONPOBOAHOCTH, ypaBHeHue Jlamnaca. ['paHuunsle,
HayaJbHbIE U KpaeBble ycioBus. KpaeBble ycioBus NepBOro W BTOPOro pona. 3agada Jupuxie.
3amaua Heiimana.Paznoxxenue B psg @ypoe 2Pi u 21 — nepuoanueckux ¢yHkuuii. Paznoxenue
YEeTHBIX M HeYeTHHIX (pyHKIMI B Tpuronomerpuueckuii psg @ypee. KommnekcHas ¢opma psina
®ypse. BosHOBBIE uumcna, rapMoHuku. Pusnueckuii cMmbica psapa dDypee. Murerpan dypse.
Bonnosoii ciextp. CriektpanbHast pyHKINS, aMIUIMTYAHbIN ciekTp. [IpeobpazoBanue Oypbe.

OcHosHble noHAmuUsA membl. BOTHOBbIE YpaBHEHUs, psAAbl M HHTErpaisl Dypbe
IIpakmuueckoe 3ansamue

Dopma 3aHAMUA: peuleHue MUNOo8bIX 3a0ay.
IIpumepnvie 3a0anus:

1.Paznoxuts B psg Oypwe dynkiuio y= f(x), xe (— T, ﬂ)rpacpmc KOTOpOi 300paXkeH Ha

pucyske. [loctpouts rpadux cyMMslI psija.
y

_ 472
|

! rox

-» —t .
[ 2 w40 m2
2.IlpencraButh psagom Oypre B KOMIUIEKCHOU opMe QyHKIMIO Teproia

1

f(x)=e*, Ha[—%;—J

3. IlpeacraButh unTerpanoM Oypbe QyHKIHIO



2 —3X, OSXSE
3

f(x)=

0, —<X<ow
3

Tema 11. "Meton ®@ypnbe "
Jlexyust

Cytb merona dypre. Perienne MeTo0M pazziesieHusl HEPEMEHHbBIX YPaBHEHUsI CBOOOIHBIX U
BBIHY)KJICHHBIX KOJICOaHUH 3aKpETJICHHON CTPYHBI, ypaBHEHHS TEIJIONPOBOJIHOCTH I 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, 3aKkperieHHas Ha KOHIIAaX, IMEET B Ha4aJlbHBI MOMEHT (hopmy . Metogom Dypbe
OIpEeNIeIUTh CMELIEHUE TOYEK CTPYHBI OT OCH a0CIHCC, €CIM HayaabHble CKOPOCTH 3aJat0TCs
(dyHkuuen
@(X) w(X)

—gx, OSXSE 10x, 0<x<—
5 2

N | Ol

g(x—5),§£xs5 10(5—x),§sx35
5 2 2

2. Merogom dyphe pemnuTh ypaBHEHUE TETUIOMPOBOHOCTH ISl OJJHOPOIHOTO CTEPHKHS
eAMHUYHOM JTMHBI, U3JTyYaloero ¢ 00KOBOM MOBEPXHOCTHU:
ou , 0%
—_— a 3
ot OX
u(x;0)=x@1-x)
u(O;t)=u(;t)=0

—ku

3.Merogom Dypbe pemuts 3anauy Jupuxie 1 ypaBHeHus Jlamnaca B IpsMOYTOJIbHUKE.
o’u  ou

—+ =

aXZ ayZ

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 mpeoOpasoBanus Jlammaca. Tabmuia opurMHaIOB W HU300paKEHUH.
OcCHOBHEBIE TCOPCMBI OIICPalIuOHHOTO NCUYUCIICHUA. OHepaHHOHHBIﬁ METO/ peicHus
nuddepeHIATbHBIX 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 onepanuoHHBIM METO/IOM YacTHOE penieHre JudGepeHnaIbHOro ypaBHEHUS IPU

3aJlaHHbBIX HaYaJIbHbIX yCIoBUsIX: Y(0)=y'(0)=y"(0)=0
y"+y"+3y' -5y =5e*sin 2x

2. OnepalluOHHBIM METOJIOM IIPH 33JJaHHBIX HAYAJIbHBIX YCIOBUSX: y,(0)=0, y,(0)=0 HalTH

YaCcTHOE pelIeHne CUCTeMbl Au(depeHIInaIbHbIX YPaBHEHHIA
’
y, =3y, +Yy, —3C0sX
!
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, Iy(r)sin(t—r)dr =1-cost, Iy(r)e”dr =y(t)-e'
0 0 0

N ou o%u
2.Haiitu pemenne ypaBHEHUS e a’ p YAOBJIETBOPSIOLIEE KPAEBBIM YCIOBUAM

2 b

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

Tema 14. "YucieHHoe penieHre 00bIKHOBEHHBIX TU( depeHINATbHBIX YPABHEHUI H UX

cucrem "
Jlexyust



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

OcHogHble noHamus memol. METOJ JIOMAHHBIX DUJepa.

Ilpaxmuueckoe 3anamue

Dopma 3anamus: Pewenue 3a0au ¢ ucnonb3oeanuem 8bl4uCIumenbHou mexHuKu:

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

Ilpumepnvie 3a0anus:

1.Ha npomexytke [19;2,9]naiitu pemenue muddepeHnanbHOro ypaBHeHUs y' = X +5in y
npu ycnoBuu y(a) =2.8 ¢ marom h=01, ¢ Togrocteio ¢=0,0001

[0:1]

2.Ha npomexyTke HaWTH pelIeHne cucTeMbl AuddepeHInanbHbIX YpaBHEHUN

Y1 =Y, +3X

Y, =XY1 =Y,
IIpu yCJIOBUU
Y1 (0)=0
Y, (O) =0

¢ marom N=0.1 ¢ rounocreio €=0.0001

CPC

N3yuenue yueOnoi murepatypsl [1], [2], [3]
Pewenue 3ampau no remam

[ToaroroBka Kk MOAYJIBHOMY KOHTPOJIIO

S Y4eOHo-MeToqMYeCKOe 00ecnedeHre A1 CAMOCTOSITEIbHOM PadoThl 00y4aKOIIUXCH

B nenom BHeayauTopHast caMmocTosiTeNIbHasE paboTa CTy/IeHTa NPH U3y4eHNH Kypca BKIIOYAeT

B ce0s1 ciemyronue BBl padoT:

— mnpopaboTka (U3y4eHHEe) MaTEepUaIOB JIEKLIUH;

—  YTEHHUE U IpopaboTKa PEKOMEHI0BAHHOM OCHOBHOM U JIOMTOJIHUTEIBHOM JIUTEPATYPHI;

—  TOJArOTOBKA K NMPAKTHYECKUM (CEMHHAPCKHUM) 3aHATHSIM;

—  TIOMCK U IpopaboTKa MaTepuanoB U3 MIHTepHeT-pecypcoB, NepUOANYECKON TIeuaTH;

—  BBINOJHEHUE JOMAIlHUX 3aJaHuil B ¢GopMe TBOPUECKUX 3a/laHMi, Kelc-cTaauw,
JIOKJIAJIOB;

—  TOArOTOBKA MPE3EHTAUH I WILTIOCTPAIMH JIOKIIA/10B;

—  BBINOJHEHUE KOHTPOJIBHOW paboOThl, €CIM MpPeayCMOTpEeHa Y4YeOHBIM IIAHOM
JMCLUIUIMHBI,

—  TOATOTOBKAa K TEKYIIEMY W HUTOTOBOMY (IIPOMEKYTOUYHAsl aTTECTAIHsi) KOHTPOIO
3HAHWH MO JUCIUTIINHE (9K3aMEH).

OcHOBHast 10711 CaMOCTOSITENIBHOW pPabOThl CTYAEHTOB MPHUXOIUTCS Ha MPOpaboOTKy
PEKOMEH/IOBAaHHON JIMTEpaTyphl C MEIbI0 OCBOCHHS TEOPETHYECKOTO Kypca, IOATOTOBKY K
NPaKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM, TEMaTHKa KOTOPBIX IMOJIHOCTHIO OXBATHIBACT COJIEPKAHHE
Kypca. CamocrosTenpHas paboTa 1Mo MoAroTOBKE K CEMHHAPCKUM 3aHSTHSIM TIPEAIONIaraeT YMEHHE
paboTaTh ¢ mepBUYHON MHPOpMALUEH.

6 @oHI OLEHOYHBIX CPEACTB I MPOBEACHUS] NPOMEXKYTOYHOH AaTTecTaluH
o0y4yaummxcs N0 AMCHUILIHHE



6.1 Cmpyxkmypa ¢ponoa oyenounvix cpeocme

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

— MepedyeHb KOMIETCHIIMN C YKa3aHHUEM 3TaroB X (GOPMHPOBAHUS B MPOIECCE OCBOCHUS
o0pa3oBaHUs MepeueHb KOMIIETEHIIUH ¢ YKa3aHUEM ITaroB UX (()OPMUPOBAHHUS B MPOIIECCE OCBOCHUS
00pa3zoBaTebHON MTPOTPaMMBI;

—  ONMCaHHE MOKAa3aTeJed U KPUTEPUEB OLICHUBAHUS KOMIETECHIIMI HA Pa3JIMYHBIX ATaIlax
ux (popMHupoOBaHUS, ONTMCAHKE [ITKAJ OICHUBAHUS;

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

—  METOAMYECKHE MAaTepuabl, ONPEACISIIOIIME MPOLEAYPbl OLICHUBAHUSI 3HAHUM, YMEHUM,
HABBIKOB U (MJIM) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIINX dTarbl (POPMUPOBAHUS KOMITETEHITHI.

6.2 Ilepeuenv 60nPOCO6 K NPOMENHCYMOUHOU ammecmayuu.

Omnepatop ['aMmunbTOHa U €ro cBoWcTBA
[TpaBuia ymMHOXKEHUS HaOJ1a-onepaTropa Ha CKUIAPHYIO M BEKTOPHYIO ()YHKIIMIO CIIeBa
JlonmycTumble BeKTOpHbIE T depeHIaIbHble ONepalii BTOPOro nopsaka
Omnepatop u ypaBaenue Jlamaca. ['apmonndeckue ¢pynkuuu. Ypasaenue [lyaccona
[TorennuanbHOE 1OJIE, €T0 CBOMCTBA M MOTEHIIUAI
[ToTeHmman 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. MaruuTtHoOe nose npsAMOJIMHEHHOTO TOKa

11. VpaBHenuss MakcBemia B BEKTOpHOM popme

12. VpaBHeHust 0Opa3oBaHus U pacrajia BellecTBa

13. 3amaya 00 oXJIaKIEHHUH Teaa, 3aK0H HproToHA.

14. PacnpenesneHue 1aBieHUs B BEpTUKAIBHOM ra30BOM CToJI0e, bapoMeTprudeckas
dbopmyna.

15. CBoOOaHBIE MEXAaHUYECKHUE KOIECOAHUS

16. BeIHYXJIeHHbIE MEXaHUYECKHE KOJICOAHNSI.

17. SIBnenue pe3oHaHca. buenus

18. DnexTpuveckre KojieOaHUs B IIEMHU C KATYITKOW CAaMOWHTYKITHH

19. Cuctembl 0ObIKHOBEHHBIX U depeHIaTbHbIX YpaBHEHHH. OCHOBHBIE MTOHATHS

20. Pemrenue cucrem 1Y meromom Jlarpanka

21. Pemenue cuctem 1Y nocnenoBarenbHOro 1udhepeHIupoBaHus

22. Pemrenue cucteM JIY MaTpHUYHBIM METOJIOM

23. Pemenue cucrem /1Y MeTOI0M MHTErpUPYEMbIX KOMOUHAIIMNA

24. JluHeliHBIe OJHOPOAHBIE U HEOAHOPOAHBIC MU (pepeHIInaNbHbIe yPaBHEHUS B YACTHBIX
MPOM3BOJIHBIX NTEPBOTO MOPSIKA U UX pEIlICHHE.

25. IuddepeHnmanbHple ypaBHEHHS B YACTHBIX MPOU3BOIHBIX BTOPOTO TIOPSIIKA U X
KJaccupuKarus.

26. OCHOBHBIC ypaBHEHHS MaTeMaTHIECKOW (DU3HKH

27. KpaeBble ycioBus epBOro U BTOporo poja. 3anaua upuxie. 3agaua Heifimana

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.

CoNoOA~WNE



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

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

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

34. Metoa noMaHbIX Ditsiepa sl YUCICHHOTO PeHIeHUs] OOBIKHOBEHHBIX
nuddepeHIATbHBIX YPaBHCHUM.

35. Meroa noMaHbIX Diiepa JUIst YUCICHHOTO PEIIEHUSI CUCTEM OOBIKHOBEHHBIX
nuddepeHIAIbHBIX YPaBHEHUM.

36. MeToz ceTok /Ui pelieHns ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX AJUTUITUYECKOTO THIIA.

37. Metoj ceTok [yisl pellieHHs ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX TUIIEPOOINYECKOTIO
THUIIA.

38. Metoz ceTok i peleHHs ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX N1apadOIMUECKOro
THUTIA.

39.

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

41. OmnepaunOHHBIA METO/ PEIICHUS OOBIKHOBEHHBIX TU(PEpEeHINATBHBIX YPAaBHEHUN 1 UX
cucTeM

42. OnepallmOHHBIA METO/ pemeHus OOBIKHOBEHHBIX MU(GepeHINaTbHBIX YPABHECHUN B
YaCTHBIX TPOU3BOJHBIX

43. OnepalMOHHBIA METO/ PEIICHUS HHTETPATIBHBIX YpaBHEHUN

7 PexoMeHyemasi Jiureparypa

7.1 Ocnoenaa numepamypa

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

2. Bnacosa E.A. u ap. [IpuOamkeHHble 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.
Pammkos, A.C. Pomans -CI16.:JIanb, 2005

4. BepxOunkuii B.M. UucneHHsle MeTOAbl (MaTeMaTHYeCKUN 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 ' TY, 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 MeTOHI/I‘IECKl/Ie YKasaHus OJadd oﬁyqaloumxcn 10 OCBOCHHUI0 TUCHHUITJINHBbI



MeTtoauka npenojaBaHus JaHHON JMCLUUIUIMHBI MPEAIoaraeT YTeHue JIEKIHU, IPoBeIeHUE
NPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUH, TPYNNOBBIX W HWHAMBUAYAJIBHBIX KOHCYJIbTAllMH IO
OTJeNbHBIM (HauboJee CIOXKHBIM) cnenuduueckuM mpobiemMam aucuuIUiMHbL llpegycmorpena
caMoCTOsiTeNIbHAs padoTa CTYAEHTOB, a TaKXe IPOXOXKICHHUE ATTECTAllMOHHBIX HCIBITAaHUN
IIPOMEXYTOUHOM aTTecTaluu (3K3aMeH).

Jlekyuu TIOCBSILAIOTCS PACCMOTPEHUIO Haubojee BaKHBIX KOHLENTYaJIbHBIX BOIPOCOB:
OCHOBHBIM IOHATHUSIM; TEOPETHYECKHMM OCHOBAM pa3pabOTKU CTpaTeTWH, OpTraHU3alUH MX
3¢ ¢dexTUBHON peanu3anuu; oOCYXKIEHUIO BONPOCOB, TPAKTOBKA KOTOPBIX B JINTEpAType €Ile He
ycTosiach JHOO SBISETCS MPOTHBOPEYMBOM. B xone Nekuuid CTyAeHTaM ClieyeT MOJIrOTOBHUTH
KOHCIIEKTHI JIEKIIUHA: KPAaTKO, CXEMaTHYHO, MOCJIE0BATEIbHO (PUKCUPOBATh OCHOBHBIE MOJIOKECHMS,
BBIBOZIBI, (DOPMYJIHPOBKH, OOOOIIEHUS; MMOMEYaTh Ba)KHBIC MBICIH, BBIICIATH KIIIOUYEBBIE CIIOBA,
TEPMUHBI; IPOBEPATh TEPMUHBI, IIOHATHS C MOMOLIbIO SHIMKIIONEIUH, cilloBapell, CIpaBOYHUKOB C
BBINKACBIBAHUEM TOJIKOBAaHUH B TETPajb; O0O3HAYUTH BOIPOCHI, TEPMUHBI, MaTepHal, KOTOPBIHA
BBI3BIBACT TPYIHOCTH, IOMETUTh U MOMBITAThCSl HAMTHU OTBET B peKOMeHAyeMol nureparype. Eciu
CaMOCTOSITENIFHO HE yIaeTcs pa3o0parhcsi B MaTepHuale, HeoOXOaMMO CHOPMYIHPOBATH BOIPOC U
3a7laTh MPEINOIaBaTeN0 Ha KOHCYJIbTAI[MH, Ha IPAKTHYECKOM 3aHSATHH.

KoHKpeTHBIE METOIWKH, MOJEIH, METOABl M WHCTPYMEHTH pa3paOOTKH, MPUHATHS,
ONTUMU3ALMU CTPATETUYECKUX YIPABICHUYECKUX PEIICHUI paccMaTpUBAIOTCS HA MPAKTUYECKHX
3aHATHSIX.

I]envro nposedenun npakmuyeckux (CeMunapcKux) 3aHAmMuil BISIETCS 3aKperieHue 3HaHUH
CTYJCHTOB, IOJYYEHHBIX MMM B XOJ€ M3Y4YEHMs] TUCLUIUIMHBI Ha JIEKIMSIX M CaMOCTOSTENbHO.
[TpakTuyeckue 3aHATUS TPOBOIATCA, B TOM 4HCie, B (hOpMe CEMUHAPOB; Ha HUX MPEACTaBIAIOTCSA U
00CYX/Tat0TCs TOKJIAABI, 00CYKIAI0TCSI BOIPOCHI IO TeMe (IUCKYCCUH), pa30HparOTCsi KOHKPETHBIC
CUTyallUd U3 TPAKTUKH POCCUHCKOrO0 TOCYAAPCTBEHHOTO W MYHHMIMIIAIBHOIO YIpaBJIECHUS,
IPOBOAMUTCS TECTUPOBAHUE, TIPOBOJATCS OINPOCHI, TAKXKE MPEIYCMOTPEHO  BBINOJIHEHHE
HPAaKTUYECKUX 3a1aHuil. [l MOArOTOBKU K 3aHATHSIM CEMHHAPCKOI'O THIA CTYAEHTHI BBINOJIHSIOT
npopaboTKy pabouell MporpaMmbl, OPUEHTUPYSICh Ha BOIMPOCHI JUIsl 00CYXKIEHUs, yAensis ocodboe
BHHMaHUE ILEJIAM M 3azadaM, CTPYKType M COACPKAHMIO AMCLUUIUIMHBI; KOHCIEKTUPOBAaHUE
VCTOYHUKOB; pabOTy C KOHCIIEKTOM JIEKIIMH; MOJATOTOBKY OTBETOB K KOHTPOJIBHBIM BOIIpOCaM,
IIPOCMOTP PEKOMEHIYyeMOH JnTeparypbl. [IpakThueckue 3aHATHS NPOBOAATCS IO Y3JIOBBIM U
HauboJee CIOKHBIM BOIpocaM (TeMaM, pa3ziesiaM), OHU MOTYT OBITh MOCTPOEHBI KaK Ha Marepuase
OJTHOW JIEKLIMW, TaK M Ha COAEpP)KaHUHU OTNEIBHOTO BOIpOca (BOIPOCOB) JIEKLUH, a TAKKE IO
onpenenéHHOM Teme 0e3 4YTeHUs NpeaBapUTEIbHOW JeKIuH. ['JaBHas 0COOEHHOCTH JH0O0ro
CeMMHapa - HaJM4Yue 3JIEMEHTOB JUCKYCCHUH, MPOOJEeMbl, AManora Mexay MpernojaBaTeseM U
oOyyaromuMucs 1 caMuMu oOyvarouumucs. CeMUHAphl BHICTYNAIOT GOPMOM TEKYIIEr0 KOHTPOJIS
3HaHUH 00y4JaroUINXCs

[Tpu M3ydeHUH TUCHUIUIMHBI UCIIOJIb3YIOTCS MHTEPAKTUBHBIE METO/IbI 00YUEHHUS, TAKUE KaK:

1. Jlexuus:

— npoOjeMHasl JIeKIHs, Npearojiarapas H3JI0KEeHHe MaTrepuana uepe3 MpoOJIeMHOCTh
BOIPOCOB, 3a7a4 winu cutyauui. [Ipu sTomM mporecc mo3HaHus MPOUCXOJUT B HAYYHOM IIOHMCKE,
JIMAJIOTe U COTPYJHUYECTBE C MPEIOIaBATEIEM B IIPOLIECCE aHAJIN3A U CPABHEHMSI TOUEK 3PEHUS;

— JIeKUMA-BU3yalM3alus - ToJadya MaTepuana OCYIIECTBISETCS CpPEACTBAMH TEXHHUYECKUX
CpelCcTB OOyueHUsl ¢ KPaTKMM KOMMEHTHPOBAHHEM JEMOHCTPUPYEMBIX BHU3YalbHBIX MaTE€pHaOB
(mpe3eHTaLuil).

2. Cemunap:

— TEMaTHYECKHM CEMHMHAp - O3TOT BHUJ CEMHMHapa TOTOBUTCS M IIPOBOAMUTCS C ILEJIBIO
aKIIEHTUPOBAHUS BHUMAaHMs OOy4arolIMXcs Ha Kakoi-Inbo akTyalbHOW TeMe WM Ha Haubosee
Ba)XHBIX M CYIIECTBEHHBIX €€ acnekTax. [lepes Hauanom ceMuHapa oOydaroniuMes 1aeTcst 3aJaHue —
BBIJIETIUTH CYIIECTBEHHBIE CTOPOHBI TeMBbl. TemMaTuueckuil ceMuHap yriryOJiseT 3HaHUs CTYIEHTOB,
OpPUEHTHPYET WX Ha aKTHBHBIM MMOUCK MyTell U CIOCOOOB peleH s 3aTparuBaeMoil MpoOIIEMBI.

— nOpoOJeMHBII ceMuHap - Iepe] H3ydyeHHeM pasfena Kypca IpenojaBaTeib Ipeasaraet
00cynuTh TMpoOJeMbI, CBs3aHHBIE C COJEpKaHUEM JaHHOM TeMbl. HakanyHe oOyuwaromuecs



MOJYYaloT 33laHue 0ToOparh, chopMynupoBaTh U OOBICHUTH MpoOIeMbl. Bo Bpems cemuHapa B
YCIOBHAX TPYIIIOBOM JUCKYCCHH ITPOBOAUTCS 00CYKIEHHE IPOOIEM.
3. UrpoBbie METOIBI OOYICHUS:

— a”aym3 kKoHKpeTHbIX cutyaruit (KC). [Tox koHKpeTHOM cuTyaluel moHuMaeTcs mpodiema, ¢
KOTOPOH TOT WJIM MHOW 00y4aeMblid, BBICTYIIAsl B POJIM PYKOBOJHUTENS WM MHOTO mpodeccronana,
MOJXET B J11000€ BpeMsl BCTPETUTHCS B CBOEH AEATENBHOCTH, U KOTOpas TpeOyeT OT Hero aHajus3a,
NPUHATHS PEHICHUH, KaKuX-TMO0O0 KOHKPETHBIX AEUCTBHI. B 3TOM ciydae Ha yuyeOHOM 3aHITUH
cilymiaTensiM cooOIlaeTcss eiuMHas A BCeX HCXOAHAs HUHQpoOpMauus, Ompenesouias O0ObeKT
ynpasienus. [IpenogaBarens craBut nepea o0ydyaeMbIMM 3aJady 110 aHAJINW3Y JAHHOW OOCTaHOBKH,
HO He (opMynupyer mpolieMy, KOTopas B O0LIeM BHIE IEpel] 3TUM MOIa ObITh BbISBIEHA Ha
aexin. O0ydJarolecs Ha OCHOBE HCXOAHOM MH(DOPMAIK U Pe3yJIbTaTOB €€ aHAJIN3a CaMH JOJDKHBI
chopMynupoBaTh NpobdaeMy U HalTH ee pelieHre. B xoe 3aHsTus penoiaBaTeib MOXKET BBOJAUTh
BO3MYIIAOIIEe BO3ICHCTBHUE, MPOSBISIONIEECS B PE3KOM M3MEHEHUH 00CTaHOBKH U TPeOYIOIIee OT
o0yyaeMbIX HEOpAMHApHBIX IEHCTBHHM. B OTBeT Ha 3TO cilyliaTenu IOJKHBI NPUHATH PELICHHUE,
yCTpaHSIOLIEE MOCAEACTBUE BO3MYIIAIOIIETO BO3CHCTBUS UM YMEHBIIAIOIIEE €r0 OTPULATEIbHOE
BIIUSIHUE.

TectupoBanue - cucrtema CTaHAAPTU3MPOBAHHBIX 3aJlaHUM, MMO3BOJISIONIAs aBTOMATU3UPOBATh
Ipoleypy U3MEpEeHUs! YpOBHs 3HAaHUM U ymMeHHH oOyuatomierocs. KonTposbHas paboTa - cpesicTBO
IIPOBEPKU YMEHMM NMPUMEHSATh NOJYyYEHHBIC 3HAHUS JJISl PELEHUS 3a]ad ONpPEJEICHHOIO TUMa 10
TEeMe WIH pazneny.. TeKynmii KOHTPOJIb 3HAHUH OCYIIECTBIIIETCS B (hopMe poBeIeHHs] CEMHUHAPOB,
peleHus 3a/1a4, TECTUPOBAHUs, a TAKXKe B IPEyCMOTPEHHBIX (hopMax KOHTPOJIS CaMOCTOSTEIbHON
pabotel. KoHCynbTanum npenogaBatests MpoBOAATCS sl 00YJAIONINXCS C EIbIO JTOTIOTHUTEIbHBIX
pa3bsiCHEHUM M HMH(pOpPMAMK [0 BO3HUKAIOLUIMM BONPOCAM IPHU BBIIOJHEHUU CaMOCTOSTEIBHOU
paboThl UM MOATOTOBKE K MPAKTUUECKUM (CEMHHApCKUM) 3aHATHSAM, HOJTOTOBKE pedeparoB, a
TaKKe IPU MOATOTOBKE K dk3ameHy. KoHcynbranuu npenosasarens IPOBOASTCS B COOTBETCTBUH C
rpaduKoM, YTBEP)KACHHBIM Ha Kadeape, oOydarommics MOXXET O3HAKOMHTBCS C HUM Ha
UHPOPMALIMOHHOM cTeHze. /JlomomHuTenbHble KOHCYJIBTALlMM MOTYT OBITh Ha3HAYEHBI 110
COTJIACOBAHUIO C MPETOAAaBaATEIEM B MHIUBUyaIbHOM MOPSJIKE.

10 Hepeqeﬂb I/IHq)OpMaII]/IOHHI)lX TeXHOHOFHﬁ, HCIIOJIB3YEMBIX INPH OCYIIECTBJICHUM
06p33OBaTeJIbHOF0 nmpouecca 1mo AUCHUILVIMHE, BKJIOYass MEpeYeHb MNMPOrpaMMHOIO
o0ecnevyeHus u I/[Hq)OpMaIII/IOHHO-CleaBO‘lHI)IX CHUCTEM

10.1 Ilepeuenv ungpopmayuonnvix mexHonNO2ull, UCHOALIYEMBIX HPU OCYULECMEICHUU
obpazoeamenvnozo npouyecca

—  DIIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

—  UCHONB30BaHUE CIai-Npe3eHTaIHiH;

— MHTEPaKTHBHOE OOIleHHe C OOy4yalolMMHUCS W KOHCYJIbTHPOBAHUE MOCPEICTBOM
AIIEKTPOHHOMN TOYTHI.

10.2 Ilepeuenv npocpammnozo obecneyenus, UCHONBLIYEMO20 RPU OCYULECHEIEHUU
odpazoeamenvnozo npoyecca

[Tpu ocBOCHMM TUCIUILIMHBI UCIIOJIb3YETCS JIMIIEH3MOHHOE MTPOTrPaMMHOE 0OecTieueHHe:

—  TEKCTOBBIN penaktop Microsoft Word;

— makeT Microsoft Office;

—  anekTpoHHBIe Ta0IuIEl Microsoft Excel;

—  Ipe3eHTalMOHHBIN penaktop Microsoft PowerPoint

11 MaTtepuajibHO-TEXHUYECKOE 0O0ecnedeHue JUCHUTLITUHBI



Ha xadenpe umeercs 4 ayTuTopuu Ui TPOBEACHUS JICKIIMOHHBIX M MTPAKTUYCCKUX 3aHSITHH,
ayJUTOpHs JUIS TPOBEJICHUS WHTEPAKTUBHBIX 3aHATHH C MPOCKTOPOM M KOMITBIOTEPOM C
yCTaHOBJICHHOM mporpammoii PowerPoint.



