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1. MecTo aucuunjuHbl B cTpykType OIl

Jucuunnuna «/{ngdepennuanbable ypaBHEHUS U YpaBHEHHUs] MaTeMaTUYeCKON Qu3nkm»
otHocutcs: Kk uactu OII, Qopmupyemoit yudacTHHUKaMHM OOpa30BaTEIbHBIX OTHOIICHHUH,
Hanpasienus noarotoBku 44.03.05 «Ilemarornveckoe obpaszoBanue (C AByMS MpOQHISIMUA
[IOJITOTOBKH)».

JlaHHas AUCIMIUIMHA HOCUT MNPHUKJIAAHOM XapakTep M IO0Ka3bIBaeT, KaK COCTABIICHHE
nuddepeHIMaTbHBIX ypaBHEHUI (B TOM YHCIe C YaCTHBIMH MPOU3BOIHBIMH) U METOIbI UX
pelieHusl  MO3BOJISIIOT  IOJy4aTh  aJEKBaTHblE  MaTEeMAaTUYeCKHE  MOJENM  SIBJICHHUH,
IPOUCXOAIIMX B YEJIOBEUECKON mnpakTuke. OHa sABIAETCS BCIOMOTATEIBHOW ISl M3Yy4EHMs
psma JAMCHMIUIMH  yd4eOHOro IuiaHa (Teopus (YHKIMI KOMIIEKCHOTO —IMEPEMEHHOTO,
MaTeMaTU4ecKoe MOJCIUPOBAaHUEe, YHCICHHBIE METONbl, (GH3MKa W Jp.), a TaKKe Ui
BBIYMCIIUTENILHBIX U TIEarOTMIECKHUX MPAKTHK, pexycMoTpeHHbIx OI1.

Llenn 0CBOCHHS AUCIUTUIAHBIL

- OBJIaJICHHE OCHOBHBIMU MOHATUAMH TH(PPEpEeHIINATBHBIX YPAaBHEHUH,

- OBJIaJICHUE JIOTHYECKUMH OCHOBAMH Kypca, HEOOXOIUMBIMHU IS PELICHUS] TEOPETHUECKUX
U TIPaKTUYECKUX 3a71a4;

- IpuoOpeTeHNe HaBBIKOB HCIIOJB30BaHUS METOJ0B AU(PepeHIInaTbHbIX YpaBHEHHUH
IpH pelleHUN 3a7ad MPUKIATHOTO XapaKTepa;

- (hopMHpOBaHUE HABBIKOB CaMOCTOSITEIbHON pabOThl, HEOOXOAUMBIX JJISI UCHOJIb30BAHUS
3HAaHUH NPU U3YyYE€HUH CHEIMAIbHbIX IUCIMIUIMH U JaJbHEHIIeH MPaKTHUECKOH e TeTbHOCTH,;

- pa3BUTHE MAaTEeMAaTUUYEeCKOW MHTYUIUH, BOCIIUTAHUE MaTEMATUUYECKOH KyIbTYPHI.

3aauu OCBOCHMSI AUCLUIUINHBIL

- II03HaBaTellbHasg — TIJIyOOKOE€ OCBOEHHE OCHOBHBIX IIOHATUH, H3y4aeMbIX B Kypce
«uddepeHumanbHble ypaBHEHUsI U ypaBHEHUs MaTeMaTH4ecKOW (pU3MKU», 4TO HEOOXO0AUMO
JUIS U3y4EeHUS] CMEKHBIX JUCLUILIIMH.

- BOCIIMTATEIbHAs — IPUBUTUE U Pa3BUTHE KYJIbTYpPbI MBIIIIECHUS, CIIOCOOHOCTH JIOTHYECKH
BEPHO BHICTPAWBaTh YCTHYIO M MUCHMEHHYIO pe4b, OHMMATh HEOOXOJMMOCTh JIOKA3aTEeNbCTB,
KaK B MaTeMaTHKe, TaK U B PEATbHBIX KU3HEHHBIX CHUTYAIUsX, IIPU OOIIEHUH C KOJUIETaMH U TIPH
paboTe B yUCHHYECKOM U YUYUTEITHCKOM KOJUICKTUBAX.

- pa3BUBAKOIAs — YCBOCHHE ONPEACICHHOTO KOJIMYECTBa WH(POPMAIMHU IO JTAHHOU
JTUCHUIUIMHE, HAKOIUICHHOW YEeIIOBEYECTBOM B IIPOILIECCE PA3BUTHSI MAaTEMaTUKH, TPUBUTHE
CMOCOOHOCTH TIOHMMAaHWsl 3HAueHHs Iu(QepeHIranbHbIX YpaBHEHHH B JPYruX pasJenax
MaTeMaTUKM M BO3MOXXHOCTH IPUMEHEHHs IIOJYyYEHHBIX 3HAaHUM B CBoed Oyaymel
neJaroruyeckoi (M HHOU Apyroi) npodecCHOHAIBLHOMN eI TeIbHOCTH.

2. Ilnanupyemble pe3yJbTaThl 00y4eHHsI 10 TUCHUILINHE

Komnerenums HNuaukatopsl
IK-5. Crniocoben ucmoiib- | 3HATH: COBPEMEHHOE COCTOSIHUE M MEPCHEKTUBBI Pa3BUTHS
30BaThb HAy4yHble 3HAHUSA B | MATEMAaTUKU KaKk Y4eOHOM JUCHMILIMHBI, HarpaBJIeHUsS
peaMETHOM 001acTH | pa3BUTUsl IIKOJIBHOIO MaTeMaTHYecKoro o0pa3oBaHM,
(MaTemaTHka) B  TIpOIECCE | TEOPETHUECKUE OCHOBBI OOYUCHHsI MaTeMaTHKe, MPHHIHIIBI
dbopMHUpOBaHMS  MPEAMETHOMN | HOCTPOCHHUS METOANYECKON CHCTEMBI 00yueHus
KOMIIETEHIIMH OOyJarolUXCs B | MATEMAaTUKE, OCHOBHbIE JIMHMM  HIKOJBHOTO  Kypca

paMKax peanu3alid OCHOBHOM
00111€00pa30BaTEIHHON
MpOorpaMMBbI

MaTeMAaTUKH, WX CTPYKTYPY, COJEp>KaHUE U POJIb, 3TaIlbl
(dbopMHUpOBaHUS MAaTEMaTUYECKUX MOHSTHM, METOIUYECKHE
MOAXO0/bl K M3YyYEHHMIO OCHOBHBIX TE€M IIKOJIBHOIO Kypca
MaTeMaTHUKHU,;

YMeTh: aHAIM3UPOBATh U MHTEPHPETUPOBATH COJCpPKAHHUE
MaTEeMaTHUYECKUX MOHSTHH, TEOpeM, 3ajad, pa3pabaTeIBaTh
(GparMeHThl YpPOKOB, OPIraHM30BBIBATH OOpPa30BATEIbHBIN
npoiecc 00y4eHHsI MaTeMaTUKe, KOHCTPYUPOBATh METOIUKY
BBE/ICHUS NOHATUN, U3yUEHUS TEOPEM, PEILICHU 3a/1ay;
Baaners: OCHOBHBIMH pueMaMu OpraHu3alu




ACATCIIBHOCTH IIKOJIBHUKOB II0 HU3YYCHUIO MATCMATHUKHU,
HaBBIKaMH p33pa60TKI/I MCTOAHUKU HU3YUYCHUSA YACTHBIX
BOIIPOCOB 06y’-ICHI/I}I MATEMAaTHUKE, HCCICA0BATCIbCKUMHA
MCTOJaMH B HpO(i)eCCHOHaHLHOfI ACATCIBbHOCTH.

IIK-7 Cnocoben maTeMa- 3HaTh: 0a30BEIe TIPUHITUTIBI IMOCTAHOBKH
TUYECKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIX 3aJlad M  KJIACCHYECKHX  3ajad
€CTECTBEHHOHAYUYHBIE 33/Ia4l M | MATEMaTUKHA,  ONPENEICHUS  OCHOBHBIX  IOHATHH U
KJIaCCHYECKHE 3a1a4u JI0OKa3aTelbcTBa  TEOPEM  TI0  OCHOBHBIM  pas3jeiiam
MaTEeMaTHKH, CTPOTO JJ0Ka3aTh | MaTEMAaTHUKH,

YTBEPKJICHHE, YMeThb. pemiath OCHOBHBIE THITBI MAaTeMAaTHUYECKHX 3ajad,
chopMyIpoBaTh pPe3yiIbTaT, J0Ka3aTh  yTBEpXKJAeHHE, CHOPMYIUPOBATh  PE3YNbTaT,
YBUJIETH CIIEIICTBHS YBUJIETh €r0 CIEACTBUSA;

MOJIY4eHHOTO pe3ysIbTaTa Bnanerb: nepBUYHBIMU HaBBIKAMHU MPUMEHEHHS arlapara

middepeHInanbHbIX YpaBHEHHH K PEIICHHI0 KOHKPETHBIX
3a/1a4 U3 Pa3IUYHBIX 00JacTel MPUKIAJIHON MaTeMAaTUKH U
MH(POPMATUKH.

3. Coaep:xaHue AMCHUIIUHBI

Paznen 1. OObikHOBeHHble AW(pdepeHIHATbHbIE YpPaBHeHUsl. YpPaBHeHUst ¢
pasejsilolMMucs  nepeMeHHbIMH. [loHATHe 00 OOBIKHOBEHHBIX JAUD(hepeHInaTbHBIX
ypaBHeHMsX. OO6uwmil Bun nuddepennuanbabix ypaBHeHMd. 3agaya Komm. Teopema Korw.
OOmue, dvacTHble M ocoOble pewieHus. lloHsATHE M aJNroOpuTM peLIeHHUs YpaBHEHUH ¢
pasfeIAIOIUMUCA ~ TIEPEMEHHBIMH.  YPaBHEHHWS, IPUBOAAIIMECS K  YPaBHEHHAM C
pa3feAIOMUMUCS IEPEMEHHBIMHU.

Pasnen 2. Jluneiinble auddepeHunanbHble YpaBHeHHsI TEPBOro MOPSAKA.
OpHOpOJHBIE M HEOJTHOPOJHBIE JMHEWHbIE AU(QepeHnanbHble YpaBHEHUS MEPBOro Mopsika.
MeTtoap! penieHusi OJHOPOIHBIX U HEOJHOPOAHBIX JTUHEHHBIX AU(depeHIuaTbHbIX YpaBHEHHM
IIEPBOTO IOpsi/IKa. Y paBHEHUE bepHyn.

Paznen 3. IuddepeHuuanbHble ypaBHeHHs] MePBOro MOPsAAKa, Hepa3peléHHbIe
OTHOCUTE/JIbHO NPOoM3BOAHOM. OOmuil Bua ypaBHeHUS. OCHOBHBIE MOJXOAbl K PEIIECHUIO.
Meron BBeneHus napamerpa. YpasHenus Kiepo u Jlarpanxka.

Paznen 4. Ind¢epeHunajibHble ypaBHEHHMsl BBICIINX NOPSAAKOB, AOIYyCKalOIIue
NoHUKeHue nopsaka. [Tonstre 06 OCHOBHBIX THIAX AU(PEepeHIIMATbHBIX YPaBHEHUI BBICILIETO
MOPAJIKA, JONYCKAIOIIMUX IOHMKEHUE Mopsiika. MeTo bl pelieHNs ypaBHEHUH.

Pasnes 5. JIuneiinbie 1uddepeHnnaJbHbIe YPaBHeHUs] BTOPOro nopsiaka. Ctpykrypa
obmero pemenus JIOAY 2-ro mnopsaka. I[lonarue QyHmameHTanbHONW CHCTEMBI DPELICHUH.
Bponckuan u ero cpoiictBa. JIuHeiiHble HeogHOpPOAHbIE IU(p(depeHIUaTbHbIE YPaBHEHUS C
nocTOsTHHBIMU KO3 duuuentamu. Ctpykrypa obmero pemenus JIHAY 2-ro nopsiaka. Meton
Jlarpamka. Metoa Heonpeaen€éHHbIX KO3 PHUITUEHTOB.

Pasnen 6. Ilonsitue 0 HOpMaJBLHOIi cucTeMe AU(depeHINATIBLHBIX YPaBHEHHIA.
Ceenenue aupdepeHInanbHOr0 ypaBHEHUs BBICIIErO IMOpAJKAa K HOPMaJIbHOW cHCTeMe
JupdepeHIMaNbHbIX ~ YpaBHEHUI.  OJeMEHTapHble  METOAbl MHTETPUPOBAHUS  CUCTEM
nuddepeHnmanbHbpIX  ypaBHeHUW. JIuHeWHas cuctema nuddepeHnranbHbIX  yYpaBHEHUH.
Pemenue  nuHeliHoil  cuctembl  nuddepeHIMaANbHBIX  YpaBHEHMH € MOCTOSHHBIMH
koa¢ppunmentamu. Meton Ditnepa.

Pasnen 7. Kaaccudpuxkauuss auddepeHIUAIbHBIX YpPaBHEHUIl ¢ YaCTHBIMHU
NPOU3BOJIHBIMM. JIMHENHbIE U KBa3WIMHEHHbIe AU(epeHIIalbHbIe YPAaBHEHHS C YaCTHBIMU
MIPOM3BOIHBIMHU BTOPOTO mopsinka. [IpuBenenne Kk KaHOHUUECKOH popme.

Paznen 8. YpaBHenus runepoosmyeckoro Tuna. [locranoBka OCHOBHBIX 3aja4. 3ajadya
Komm g BonHoBOro ypaBHenusi. CmemianHas 3ajnada. [IoHsiTHE KOPPEKTHOCTH MOCTAaHOBKU
3a]1a4 ypaBHEHUI MaTeMaTu4eckon (PU3nKH.



Paznen 9. VYpaBuenuss napaGoimuyeckoro Tumna. [locTaHoBka OCHOBHBIX 3ajad.
EnuncrBennocth pemenus 3amauun Kommu. Ilonstre 00 WHTErpajibHBIX MpeoOpazoBaHUIX
®ypre. Pemenue 3agaun Ko aist 0IHOMEpHOTO ypaBHEHUS TETLIONPOBOIHOCTH.

Paznen 10. YpaBHeHusi 3jauntTuyeckoro tuma. [locTraHoBka OCHOBHBIX 3ajad.
["apmonnyeckue (HyHKIMU Ha TJIOCKOCTH, UX OCHOBHBIE cBoicTBa. Pemenue 3amaun J(upuxie
s kpyra merojoM @ypse. @opmyna [lyaccona.

4, TemaTu4YecKU# NJIaH

Bcero DopMbl 3aHATHI
Tembr 4acoB | Jlex- | [Ipaktuu. | Camocr.
WA | 3aHATHS paborta
1. OGrikHOBeHHbIE Tu(depeHInaIbHble YpaBHEHUS 16 4 4 4
MIEPBOTO TOPSIJIKA.
2.  JuddepeHunanbHble  ypaBHEHUS  NEPBOTO 6
MOPS/IKA, Hepa3peln¢HHbIC OTHOCHUTEIILHO 2 2 2
MPOU3BOAHOMN
3. OO6bIkHOBeHHbIE AU depeHuaTbHbIe YpaBHEHUS 8
BBICIIETO MOPSAKA, JOMYCKAIOIIME MOHUXKEHUE 2 2 4
MOPSIJIKA.
4. Jluneiinple udQepeHUnaNbHbIE  YpaBHEHUS 18 6 4 8
BTOPOTO MOPSAKA.
5. Hopwmanbnaple cuctembl audQepeHnnanTbHbIX 8 9 5 4
YpaBHEHHUH.
6. Cucrempl JguHeHHBIX AU depeHIIHATBHBIX 14 4 4 5
YpaBHEHHUH.
7. Knmaccudukanus nuddepeHnnaabHbpIX ypaBHEHUN
c YaCTHBIMHA ITPOU3BO JHBIMH. Jluneiinbie 14 4 4 6
mipdepeHanbHble  YpaBHEHHS 2-TO  MOpPSKa.
[IpuBenenne kK KAaHOHMYECKOH opMme.
8. YpaBHeHus TUNEPOOTUYECKOTO THUIIA.
IToctaHoBKa OCHOBHBIX 3amad. 3agada Komu misg 8 2 2 4
ypaBHEHUSI  KOJeOaHUU. CymectBoBaHue U
€IMHCTBEHHOCTH penieHus. CMenianHas 3aj1aqa.
9. YpaBHEeHUs napaboJIM4ecKoro TUTIA.
IToctaHoBKa OCHOBHBIX 3a7ad. PelleHue 3amadu 8 5 2 4
Komm JUIst OJIHOMEPHOTO ypaBHEHUS
TEIUIONPOBOIHOCTH.
10. YpaBHeHuUs AJUTUTIITUYECKOTO THUIIA.
ITocTanoBka OCHOBHBIX 3aAa4y. YpaBHeHus Jlamiaca 8 5 2 4
u Ilyaccona. I'apmonmueckue QyHKIMUH U HX
OCHOBHBIE CBOICTBA.
11. 3apgaua Jlupuxie. Teopembl €eTUHCTBEHHOCTH U
YCTOMYMBOCTH. MeTo1 pa3feneHus: NEpEMEHHBIX IS 8 9 2 4
3amaun  Jupuxie B ciaydae kpyra. Dopmyna
Ilyaccona.
12. KonrposnbHas padora 5 2 3
DK3amMeH 27 27
Bcero 3a cemectp | 144 32 32 53+27




5. Buabl 00pa3oBaTesibHO 1eATEILHOCTH

3aHATHS JTeKIMOHHOTO TUIIA

Jlekuun 1-2. «O0bikHOBeHHBbIE TU((epeHINATbHbIE YPABHEHHS NIEPBOI0 MOPSIAKA».
nousatue  auddepeHnnaNIbHOr0  ypaBHEHUs; TOPSAJOK M pEHIeHHe  OOBIKHOBEHHOTO
TG epeHIIMATBHOTO YpaBHEHUS; 3a/laud, NPHUBOIANINEe K AuQdepeHInaIbHBIM YpaBHEHUSM,
3amaya Komm wu Tteopema Kormm (0 cCyIecTBOBaHUM W €IMHCTBEHHOCTH DEIICHHS) IS
YpaBHEHUS; TTOHATHS OOIIEro, YaCTHOTO M 0co0o0ro pemennid quddepeHnaIbHOT0 YpaBHEHHS

TeOMETPHUYECKOE UCTOJIKOBaHUE NU(DGepeHIINATBLHOTO YpaBHCHHS dy = f(x,y) H €ro pelIeHuUH;
dx

nuddepeHIMaIbHOE YpaBHEHHE IMIEPBOrO TMOpsAKa B CHUMMETpUYHOU (opme; IuHEiHbIe
muddepeHnanbHble YpaBHEHUs! IEPBOT0 MOpsiiKa; ypaBHeHue bepuyinu; nuddepennmanbubie
YpaBHEHHS TIEPBOTO TMOPSAKA C pa3feisAIOIIMMUCA TEepeMEHHBIMH; TudQepeHIraIbLHoe
YpaBHEHUE IEpPBOr0 MOpsAKa, OJAHOPOJHOE OTHOCUTEIBHO X M Y; YpPaBHEHMsSI B IOJIHBIX
muddepeHnnanax.

Jlekuus 3. «uddepeHnnaibuble YypaBHeHUs] EPBOro MOPsiAKa, Hepa3pelméHHbIe
OTHOCHTEJIbHO NPOM3BOJAHOI». METOJIbl WHTETPUPOBaHUS AU (PepeHINaTbHBIX YpaBHEHUH
suna F(X,Y,yY') =0; ypaBuenus Jlarpamwka u Kiepo; cocrasienue mupepeHInai-HOTO

ypaBHEHHMS [IEPBOTO MOPSIJIKA IO €ro 001eMy HHTErpaiy.

Jlekuus 4. «O0bIkHOBeHHbIe U] epeHIMAIbLHbIE YPABHEHHs BbICHIEr0 NMOPSIKA,
AONYyCKAIIIMe MOHMKEHHe mopsaaka». 3amada Komm wu  Tteopema Komm  mns
JuddepeHIManbHbIX YPaBHEHUI BBICHIET0 MOPSIKA; MOHATHS OOIIEro W YacTHOTO pPEeLIeHUH
TG QepeHIMaNbHOIO YpaBHEHHs! BBICILIErO MOPs/AKa; HEKOTOpbIe Kiacchl AuddepeHnnanbHbIX
YPaBHEHHUH BBICIIHX ITOPSIIKOB, JOMyCKAIOLINE TOHMKEHUE OPSIKA.

Jleknun 5-7. «JIuneiinble auddepeHunaIbHbIEe YPAaBHEHHS BTOPOIro TMOPSIIKAa».
HOHATHE JIMHEHHOro Iu(QepeHIHanbHOr0 ypaBHEHUsI BTOPOro mopska, teopeMa Komwm ams
JUHEWHBIX YpPaBHEHUM BTOPOTO TOPSJIKA; IMOCTPOCHHE OOIIEro pemieHus s JTUHEHHBIX
OJIHOPOJIHBIX ~ ypaBHEHHUH, CTPYKTypa OOILEro pemeHus JUHEHHBIX HEOIHOPOIHBIX
TuddepeHInaibHbIX ypaBHEHUH; OTBHICKAHWE YACTHOIO pELIEHUs JIMHEWHOTO YypaBHEHUS
METOJIOM BapHallud IPOU3BOJIBHBIX IOCTOSHHBIX; JIMHEHHBIE OJHOPOJHBIE YPABHEHUS C
MOCTOSTHHBIMHA  KOA(PUIMEHTAMH; JIMHEHHBIE HEOJHOPOJIHBIC YpPaBHEHHS C TIOCTOSHHBIMHU
KO3 pHUIIHEHTaMH; METO HEOTIPeIeIEHHBIX KOAPPHUIIMEHTOB.

Jlexkuus 8. «<HopmanbHble cucTeMbl A epeHIHAIBLHBIX YPABHEHUIT». HOpMaTbHAS
cucrema quddepeHnnanbHbIX ypaBHeHUH; 3aqaya Ko u reopema Komm o cymectBoBaHHM U
€IMHCTBEHHOCTH pELICHMs; cBefeHue auddepeHnnanbHbIX ypaBHEHHH N-ro HOpsiiKa K
HOpMalbHOW  cucTteMe  Au(depeHIUaNbHBIX  ypaBHEHHUH;  BJeMEHTapHble  METOJbI
MHTETPUPOBAHUS cUCTEM JU(PepeHIIMATbHBIX YPABHEHUH.

Jlekuuu 9-10. «Cucrembl JHHelHBIX AU} (epeHINATBHBIX YPABHEHHII». CHCTEMBI
JMHEWHBIX OJHOPOJIHBIX AU(depeHInaNbHBIX YpaBHEHUH epBOro nopsaka; ¢GyHaaMeHTalbHas
cUCTeMa peLIeHUH; CTPyKTypa OOIIEro pEeLIEeHUs CUCTEMbl JIMHEMHBIX HEOAHOPOIHBIX
JuddepeHIMaNbHBIX YpaBHEHUH; MeTo Jlarpanxka; cucteMbl JTMHEHHBIX AuQdepeHnnanbHbIX
YpaBHEHMH NEPBOTO MOPsJIKA C MOCTOSIHHBIMU KO3 puiimenramu.

Jleknmun 11-12. «Knaccupuxamus nuddepeHuHaNbHBIX YPABHEHHUH € YaCTHBIMH
npou3BoaHbIMHU. JInHeiinble 1 pepeHnuanbLHbIe ypaBHeHus 2-ro nopsiaka. [Ipusenenue
K KaHOHHYeckoil ¢opme». oOmas ximaccudukanusa auddhepeHIUaATBHBIX YpPaBHEHUNU C
YaCTHBIMU TPOHM3BOJHBIMH, KIaCCU(PHUKAINA JTUHEHHBIX Au((depeHIInaTbHbIX YpaBHEHUH 2-TO
MOPSKA; IPUBEICHUE K KAHOHUIECKOH (popMe TMHEHHBIX MuddepeHITHaTbHBIX YpaBHEHUH 2-T0O
nopsaka ¢ 2-MsA  NEpEeMEHHBIMH; CIydail TUIepOOJIMYecKoro, mMapadoiIMYeckoro u
AIIUITUYECKOTO YPABHEHUH.

Jlexkuuu 13. «YpaBHeHusi runepooauyeckoro Tuna. IllocraHoBka 0CHOBHBIX 3a1a4»:
NOCTaHOBKa 3ajaun Komw, rpaHu4YHON 3a7aull M CMENIaHHOM 3a1aud Uil TUIEepOOIMYECKOro
ypaBHEHUs; BEIBOJ (popMyIibl Jlanambepa; perienue 3a1auul 115l KOHEUHOH CTPYHBI.



Jlekuus 14. «YpaBHenus napadoauyeckoro tuna. [locranoBka 0CHOBHBIX 3a1a4»:
nocraHoBka 3agaud KomwM, rpaHudHON 3agaud W CMEIIAHHOW 3aJayd s ypaBHEHHs
napaboIM4ecKoro THUIMA; ypaBHEHHE TEIUIOMPOBOAHOCTH, €IWHCTBEHHOCTh pPEIICHUS 3a/adyd
Komm; unTerpanbueie mpeoOpazoBanuss Dypwe; pemieHue 3amaud Komu 11 0HOMEpPHOTO
YpaBHEHHUSI TETIONPOBOJHOCTH.

Jlekuusi 15. «YpaBHeHus uaunTuyeckoro tTuna. IlocranHoBka OCHOBHBIX 3a/1ad.
YpaBuenus Jlamaca u Ilyaccona. 'apmonnyeckne pyHKUMM U MX OCHOBHBbIE CBOMCTBAY:
¢buznueckue mpoueccsl, onuceiBaemMble ypaBHeHusIMU [lyaccona u Jlamnaca; moctaHoBKa 3a/1a4uu
Hupuxie; rapmMoHndeckue QyHKIUH 2-X IEPEMEHHBIX, UX CBSI3b C AHATMTUYECKUMH M OCHOBHBIC
CBOICTBA.

Jlekuuu 16. «3apmaua [{upuxisie. TeopeMbl €IUHCTBEHHOCTH H YCTOHYHBOCTH.
Metoa pa3nenenusi nmepeMeHHbIX AJsi 3aaaun Jlupuxiie B ciyuyae Kpyra»: IMOCTaHOBKa
3amaun Jupuxie; q0Kka3aTenbCTBO €MHCTBEHHOCTH M YCTOMYMBOCTHU perieHus 3aaaun Jupuxie;
BBIBOJ] orepatopa Jlarulaca B UMIMHIPUYECKOM cHcTeMe KoopAuHAT, meton Dypwbe mis
KpYroBbIxX obusacteit; uaterpan [lyaccona.

3aHATHSA CEMHHAPCKOI0 THIIA
[Inanb! 1 coaepkaHue MPaKTUIECKUX 3aHATUI U3JI0)KEHO B yueOHOM mocoouu [12].

CamocrosiTeibHass padora
3aganus Ui CAaMOCTOSITEIbHON PabOThl MPHUBOAATCS B IUIAHAX MPAKTUYECKUX 3aHATHH,
U3JI0)KEHHBIX B yueOHOM mocobuu [12].

6. Kpurepun oueHuBaHus pe3yJibTATOB OCBOEHUS TUCHUILIMHBI (MOILYJI51)

6.1. OueHo4Hble cpeCTBA 1 KPUTEPHUH OLleHUBAHMSA [JIsl TeKYyllell aTTecTaluu

TGKYHIaH arTeCTalusa OCYHIECTBIIACTCA HAa KAXIOM IMPAKTUYCCKOM 3aHATHU B IIPOLICCCC
(GpOHTaNIBHOIO OMpOCa, BBHIOJHEHUS 3aJaHUM JUIsl ayAUTOPHOM paboThl, B MPOIECCE NMPOBEPKU
JIOMaIllHEN CaMOCTOSITENIbHONW paboThI.

IIpoBeneHue TEKyIIETO KOHTPOJSA OCYLIECTBISACTCA TaKke IOCPEACTBOM IPOBEACHUS
ayJIMTOPHBIX KOHTPOJIBHBIX pabOT U Pa3HOYPOBHEBBIX CAMOCTOSTEIBHBIX Pa0OT.

OueHouHbIE CpeACTBA
I. KoHTpoiibHbIe BONPOCHI AJdf NPOBEPKH TeOPEeTHYECKOH TMOATOTOBKH K
NPAaKTHYECKOMY 3aHATHIO.
[TepedyeHb BONPOCOB MPUBOJUTCA B IJIAHAX MPAKTHUECKUX 3aHATHH.

Kpurtepun oieHKH 0TBeTa HA TEOPeTHYECKH A BONIPOC

[Toka3zaTenn KommgectBo
OayoB

1) TTonroTa u riryouHa oTBeTa (YCBOCHHBIE TCOPHH, IIOHATHS, (DaKTHI H IIp.) 1
2) Co3HarenbHOCTh OTBETa (MTOHUMAHKE U3J1araeMoro Mareprana) 1
3) Jlormka  w3mokeHUs ~ MaTepuana  (YMEHHE ~ CTPOWUTh  LIEJIOCTHBIM,
IOCJIE10BATEILHBIN pacckas, rpaMOTHO MOJIL30BATLCS CIEeUAILHON 1
TEPMHHOJIOTHEN )
4) YMeHHe PUBOIUTH PUMEPBI HCIIOJIb30BAHMS OMTUCAHHBIX SBJICHHUN, TCOPHH U 1
YCTPOMCTB
5) Hcmonp30BaHWe MpH TMOATOTOBKE OTBETA HAa BOMPOC JOMOJHHUTEIBHBIX 05

:

MCTOYHHUKOB MH(POPMALIUU

6) Hannune xoHCIeKTa OTBETa Ha BOIPOC 0,5

Hrorosas (cymMapHasi) olieHKa Max -5




1l. 3aganus A9 caMoCTOAITEILHOH PadoThI.
[lepeueHp MpaKkTUYECKUX 3aJaHUN AT CAMOCTOATEIBHON paOOThl MPUBOIUTCS B IUIAHAX
MPAKTUYECKUX 3aHSATHH.

KpuTtepuu oneHuBaHnsi BbINOJHEHUS 3aJaHMI IS CAMOCTOSITE/IbHOI padoThl

[MTokazarens KommuectBo

0asIoB

1) IMosHOTA ¥ TITyOWHA M3JI0KEHHs 0TBeTa (YCBOCHHBIC TCOPUH, MOHSTHS, (DaKThI) 1

2) Jloruka M3JI05KEHUsT MaTepraa 1

3) IIpumMepsl UCTOJIL30BAHNSI OTIMCAHHBIX SBJICHUIA, TEOPUIl U YCTPOWCTB 1

4) Wcnonp3oBaHWE TMpPH TOATOTOBKE OTBETa Ha BOMPOC IOMOJTHUTEIHHBIX 1

MCTOYHUKOB MHPOPMAITUU

5) Odopmaenre paboThI 1

Hrorosas (cymmapHas) oneHKa Max - 5

I11. IIpoBepo4HbIe padOTHI O AWCHMUILIMHE.
IIpoBeneHne TEKYyIIEro KOHTPOJII OCYLIECTBIISIETCA TAaKXKE IOCPEACTBOM IPOBEACHUS
ayJJMTOPHOM MUCHbMEHHOM KOHTPOJIBHOM paboTHI.

O6paser paboThI

1. Ssnsercs nu QyHKIMsA Y = x° +2 pemeHreM auddepeHIuanbHOr0  ypaBHEHUS
2yy'=x(y” +4)?

2. Pemnre muddepeHnmansHoe ypaBHeHne y'= Xy? + 2xy .

3. Haiinure o6iiee u ocoOble pernenus ypasaenus y°(y'-1) = (2-y')%

4. Haiigure wyactHoe pemeHue IU(GGEPCHINATPHOIO ypaBHEHUS  yy'+y?=y*,
- 0.
5. Pemmute 3amauy Komm: y"'+2y'-3y =e*, y(0)=1, yt{0)=0.
idy
6. Haiimure o0IIee peleHne CHCTEMBI 1|,'dX
+dz
1—=-2y-z
Tdx y
7. IlpuBeaure k KaHOHWYECKOU (opme auddepeHnranbHoe ypaBHEHHE C MOCTOSHHBIMH
2 2 2
ko3¢ dunueHTamMu aﬂ lzj +2a T + aﬂ sz - C1Lu +u=0.
Tix Iy  fy" Ty

8. 3akpeluleHHas Ha KOHLAX CTPyHa OTTAHYTa B Touke X =X, Ha Benmunxy H .

YAOBIIETBOPSAIOIIEE HAYAIbHBIM YCIOBHSIM y‘x:o =-1 vy

=3y+4z,

Cunras npoQuab CTPyHBI CJI€Ba M CIpaBa OT TOYKM X, JIMHEHHBIM, HAHTH KOJ€OaHMS

CTPYHBI, BEI3BaHHbBIE TAKMM HauaJIbHBIM OTKJIOHEHHEeM. HadanbHasi CKOpOCTh paBHA HYJIIO.
Kpurepuu orieHuBaHus pabOTHI
1. Hopwmsbl onieHuBaHus pabOTHI

Nom/m | CrpykTypHas 4acTb KOHTPOJIBHOM pabOTHI KonmuectBo 6amios (*)
1 [IpaBuiibHO pean30BaH KaXIblil METOJ 1 6ann
peneHus

(*) Bosmoskna rpaganus B 0,25 6ana.
2. llIxama oneHMBaHUS PaOOTHI:

/1 Orenka KommgectBo 6ammoB
1 | Ortnuuso 7-8
2 | Xopoiio 4,75-6,75
3 | YIoBiIeTBOPUTENHHO 2,715-4,5
4 | HeynoBi1eTBOPUTEIILHO meHee 2,75




6.2. OueHo4YHbIEe CPEeACTBA H KPUTEPHUH OLEHUBAHMS VISl IPOMEKYTOUYHOI aTTecTaluu

HpOMe)KYTO‘lHaH arTecranusa OCYHICCTBIIACTCA IMOCPEACTBOM IMPOBCACHUA DK3aMCHA B 5
CEMCCTpC.

BomnpochI 111 TOATOTOBKH K 3K3aMeHy W 00pa3ibl IK3aMeHAIMOHHBIX 3a/1aHUIA.
Bompockl k bk3aMeny

1. Tlonsartue auddepeHuanbHOr0 ypaBHEHUS U ero nopsaka. OnpenencHue penieHus
0OBIKHOBEHHOTO () PEepeHIIMATIBHOTO YpaBHEHUS.

2. 3amauva Komm mis oObIKHOBEHHOTO IU((EpeHIaIbHOTO YpaBHEHHs 1-T0 mopsika.
Teopema Komm.

3. Ompenenenne obmiero pemienus (oOmero wuHTerpana) auddepeHnnaIbLHOro
ypaBHeHus Yy' = f (X, y) . [lonsaTue ocoboro pemenus nudhepeHnaaTbHOT0 YpaBHEHUS.

4. Jluneiinslie nuddepeHranbHble ypaBHEHUS 1-To mopsaKa.

5. VYpasuenue bepnymnu.

6. Teomerpuueckoe ucTonkoBanue auddepentmansuoro ypapuenus Y'= f(X,y) u
€ro peLICHUM.

7. Meron u30knuH permenus nuddepeHimanbHeX ypasnennii suga Y'= (X, Y).

8. VYpaBHeHus B monHbIX quddepeHnnanax.

9. JIuddepeHumnanbHbie  ypaBHEHHS  IEPBOIO  TMOPSAKA C  Pa3eiSIFOIUMUCS
NepEeMEHHBIMH.

10. Huddepenmmansuoe ypasuenue Y'= f (X, Y), omnopoanoe oTHOCHTETBHO X 1 Y.

11. JIuddepennmanbupie ypaBHEeHUs 1-ro mopsiika, HE pa3perieHHbIE OTHOCHUTEIBHO

MIPOU3BOIHOM.

12. CocraBnenne muddepeHInaIbHOrO ypaBHEHUs 1-TO TopsaKa MO ero oomemy
HMHTETPAILYy.

13. 3amaua Komm u Teopema Komm (6e3 mokasarenbcTBa) sl YpaBHEHHH BBICHIETO
opsiKa.

14. TlonsaTHs OOIIETO W YAaCTHOTO peUIeHWH MudQepeHIHaTbHBIX YPAaBHEHUH BBICIIETO
MOPSIIIKA.

15. Pemienue ypaBHEHUM BBICHIUX MOPSIKOB BUJIA y(”) =f (X) .

16. YpaBHeHHs BBICLIETO MOPSKA, SBHO HE COAEPIKAIINE HE3aBUCUMOM IepeMEHHOH.

17. YpaBHEeHHs BBICHIETO MOPSIIKA, SBHO HE COAEPIKAIINE UCKOMOU (DYHKITHH.

18. IlonsTtre nuHeltHOTO AU dEpeHInalIbHOrO ypaBHEHHs BBICIIETo Mopsaka. Teopema
Kot s nuneitHpix nuddepeHnnanbHbIX ypaBHEHUH 2-T0 TOpsaKa.

19. OnnoponHble nuHEHHBIE ypaBHEHHsS 2-To mopsaka. DyHaaMeHTandbHas cHCTeMa
peuIeHui.

20. TTocTpoeHnue o01Ier0 pelIeHus: O JHOPOIHBIX JINHEUHBIX ypaBHEHUH 2-TO MOPSIKa.

21. HeoxHoponHble muHelHble auddepeHnnaIbHble  ypaBHEHHS 2-TO  TOpsJIKA.
CtpykTypa 001Iero penieHusl.

22. OTbICKaHWE 4YaCTHOTO pEIICHUS HEOJHOPOJAHOTO JIMHEHMHOTO YypaBHEHHS 2-TO
MOPsIIKA METOJIOM BapHaIliH MTPOU3BOJILHBIX TOCTOSHHBIX.

23. WNHTerpupoBanne JMHEWHBIX TU(GQPEPEHINATBHBIX YpaBHEHHHA MpPH TOMOIIN
CTETIEHHBIX PSI/IOB.

24. OpHoponHBIE  JHHEHWHBIE  ypaBHEHUS  2-TO  TIOpSAKa € TIOCTOSTHHBIMH
kod(purmeHTamMu. XapaktepucTuieckoe ypaBHeHue. [loctpoeHue o01mero pemeHusl.

25. JluneiiHple  HEOJHOPOJHBIE  YpaBHEHHS 2-TO TOpPAAKAa C  TOCTOSIHHBIMU
kodpduurentamu. OTbICKaHHE OOLIEr0 peImIeHUs METOJOM BapUalMd  MPOU3BOJIBHBIX
MOCTOSIHHBIX.



26. Pemrenne ypasuenms Y''+py'+qy = exp(ax)xP, (X) meromom HeompeneneHHbIX
KO3 PUIIMEHTOB.
27. Pemenne ypasrenms Y '+ py'+qy'= exp(ax)* [Am (x)xcosbx + B, (x) *sin bX]

METOJIOM HEONpeeIeHHbIX K03(hHULIMEHTOB.

28. Tlpumenenue  nuHEHHBIX  AUGGEpeHIIUATBPHBIX  YpaBHEHUH K  HM3YYCHHIO
Kosie0aTenbHbIX ABMKeHUH. CBOOOIHBIE KOJICOAHUS U ABJICHHUE PE30HAHCA.

29. HopmanbHas cuctema nuddepeHnnanbHpIx ypaBHeHHH. 3amada Komm u teopema o
CYILIECTBOBAHUU U €IMHCTBEHHOCTH PELLIEHMUS.

30. Ceenenne muddepeHnanbHBIX YpaBHEHUH N-TO MOpsAAKa K HOPMAJIBHOHM CHUCTEMe
YpaBHEHUH.

31. Cucremsbl nuHEHHBIX IuddepeHIHATbHBIX ypaBHeHHNH 1-ro mopsaka. Ctpykrypa
00111ero penieHus.

32. MarpuuHblif METO/I PEICHUs CHCTEM JIMHEWHBIX YpaBHEHUH 1-T0 mopsxka.

33. Pemenne OJHOPOIHBIX CHCTEM JHMHEWHBIX JU(QEepeHIHaNbHbIX YpaBHEHHH C
MOCTOSIHHBIMU K03 duiineHTamMu MeTo1oM Diisiepa.

34. Muddepenunanbuoe ypaBHEHHE C YaCTHBIMU IPOU3BOJAHBIMU M TIOHSTHE O €ro
0O0I1IeM pelIeHUH.

35. KBaswiuHeiiHble (JIMHEHHBIE) ypaBHEHUS 2-TO TOpPSIKA C JABYMS HE3aBHCHMBIMH
NEePEMEHHBIMH U UX KIacCU(UKAIIHSL.

36. IlpuBeneHune k kKaHOHUYECKOW (opMe TMHEHHBIX TUddepeHIINATbHBIX YPAaBHEHHUH B
YaCTHBIX TPOU3BOAHBIX BTOPOTO MOPSAKA C ABYMS II€PEMEHHBIMHU.

37. OcHOBHbIE ypaBHEHUsI MaTeMaTn4eckoil ¢pu3uku. [loHATHE O HaYaJIBHBIX M KPAEBbIX
YCIIOBHSIX.

38. TI'unepbosmueckue ypaBHEeHUs. 3a1ada 0 CBOOOTHBIX KOJICOAHUSAX KOHEYHON CTPYHBI
u ee pemeHne MmerogoMm dypee.

39. 3amaun Komm anst 0HOPOJHOTO BOJHOBOTO YPAaBHEHHWS Ha MPSMONW M MeTon eé
pelieHus.

40. TonsiTne KOPPEKTHOCTH MOCTAHOBKY 33/1a4 YPAaBHEHUI MaTEeMaTHIECKOH (DU3HKH.

41. UnterpanpHble npeodpazoBanus Oypoe.

42. Tlapabonmueckue ypaBHeHus. Pemenue 3agaun Komm 1is o AHOMEPHOTO ypaBHEHHS
remtonposogHoctd. Gopmyia [lyaccona.

43. YpaBHEHHS JUTUNTUYECKOTO THIA. [IOCTAaHOBKM OCHOBHBIX 3a/1a4.

44, TapmoHnyeckue YHKIIMHM Ha TUIOCKOCTH U UX CBOMCTBA.

45, 3amava Jlupuxse a1 rapMOHMYECKMX (YHKUMH JBYX IepeMeHHbIX. Teopema
€IMHCTBEHHOCTH U YCTONUMBOCTH.

46. Pemenne 3amaum [lupuxie Ui KpYroBbIX oOjacTeil MeETOAOM  pa3feieHUs
NEPEMEHHBIX.

O06pa3zel S5K3aMEHaIIMOHHOIO 3a1aHus

1. 3amava Komm m1s oObikHOBEeHHOTO AU depeHInaibsHOro ypaBHeHus 1-ro mopsjka.
Teopema Koru.
2. Pemenue 3amaun Koy a1 oTHOMEpPHOTO ypaBHEHHsI TETUIONPOBOIHOCTH. Dopmyna
ITyaccona.
3. Pemmre nuddepenmmansuoe ypasnenne Y8+ 4yt+4y =e > Inx.

4. Pemure cuctemy nuddepeHanbHbIX ypaBHEHUN]!



= -X+y+z,
.:.dt y
rdy _

— =X-y+2,
ta Y
:I:di: X+y-12

dt

5. Buyrpu xpyra OE£r £ r maiiure rapmonmueckyio ¢ynkmuio  U(r, f),
[PHHUMAFOLILYIO Ha rpaHHuIIE r JIaHHOTO Kpyra 3HAYEHHUS:
u =2sin’j+sin2j, -pEJjEp.

Kpurepun onieHMBaHNS OTBETA HA DK3aMEHE

1. HopwMe1 orieHuBaHus OTBETA
Neri/mm CrpykTypHas 4acTh Ousera KonnuectBo 0amioB
1 IIpaBUIBHBIN OTBET HA BOIIPOC 1 6ann
(*) Boamoskna rpagamus B 0,25, 0,5 u 0,75 Gasmna.
2. [Ikana oueHuBaHus pabOTHI:
/1 Oruenka KomnuectBo 6auios
1 | Ominuso 4,75-5
2 | Xopoiio 3,75-4,5
3 | YI0BICTBOPUTEIHHO 3-3,5
4 | HeynoBiIeTBOPHUTEIHLHO MeHee 3
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16. Epyeun H.I1. Kuura st 9TeHus 1o o01ieMy Kypcy auddepeHnaibHbIX YpaBHEHUH.
— Munck.: Hayka u Texauka, 1979.

17. Mameees H.M. Metonpl WHTETPUPOBAHUS OOBIKHOBEHHBIX U depeHInaTbHBIX
ypaBHeHUH. 5-¢ nu3ganue — M.: «Jlanb», 2007.

18. Mameees H.M. COopHMK 3agad W  yOPaXHEHUH 1O  OOBIKHOBEHHBIM
muddepennmansHpIM ypaBHeHUSIM. U3aanue cenpMoe, gononHeHHoe. — C.-116.: Jlans, 2002.

19. Mampocoe B.JI. u op. Auddepenunanbapie ypaBHEHHS B IIKOJIE U ienBy3e.— M.: U3n-
BO «IIpomereii», 1998.

20. ITommpsieun JI.C. uddepennmansapie ypaBHeHHS U uX npuioxkenus. — M.: YPCC,
2004.

21. Ilemposckuu M.I".  Jlekuuu 1O TEOpUM OOBIKHOBEHHBIX U (hEepeHIHATBHBIX
ypaBHeHuii. — M.: Enutopuan YPCC, 2004..

22. Pacynos K.M. OOblkHOBeHHbIe mu(QepeHInaIbHbIe YpaBHEHHs W YpaBHEHHUS C
YacTHBIMU Mpon3BoAHBIMU. — CMonenck: Cmonl'Y, 2010.


https://urait.ru/bcode/471067
https://urait.ru/bcode/471851.
https://urait.ru/bcode/471066.
https://urait.ru/bcode/470029.
https://urait.ru/bcode/468795
https://urait.ru/bcode/453659

23. Camotinenxo A.M., Kpusowes C.A., [lepecmioxk H.A. lupdepeHunanbHble ypaBHEHHS
npuMepsl U 3a1aun. — M.: Beiciias nikona, 1989.

24. Cmenanos B.B. Kypc muddepenunanbubix ypasHenuid. — M.: YPCC, 2007.

25. Quaunnos A.®. Baegenue B Teopuio aupdepeHIMaNbHBIX ypaBHEHHH. — M.:
Enuropuan YPCC, 2004.

26. Dnvceonvy J1.O. JlnddepeHmanpHbie ypaBHEHHS U BapUAIMOHHOE UCYHCIIeHne. — M.
Enuropuan YPCC, 2003.

YpaBHeHusi MaTeMaTHYeCKO PU3NKHU

217. Anues P.I". YpaBHeHus B 4acTHIX Ipon3BoAHbIX. — M.: DK3AMEH, 2006.

28. Emenvsanoe B.M., Puibakuna E.A. YpaBHeHus marematnueckoi ¢usuku. [IpakTukym
o perenuto 3aaad. — C.-116.: JIans, 2008.

29. Mapmuncon JLK., Manos FO.1. [luddepeHnnanpHble YpaBHEHUS MaTeMaTUYCCKON
¢usuku. — M.: MI'TY um. H.D.baymana, 1996.

30. Muxnun C.I'. Kypc maremaruueckoit pusuxu. — C.-116.: Jlans, 2009.

31. Ilemposckuii Y.I'. Jlekuuu 00 ypaBHEHHUSAX C YaCTHBIMH Mpou3BoAHbIMU. — M.: YPCC,
2005.

32. Pacynos K.M. YpaBuenus Matemaruueckoil puzuku. — Cmonenck: Cmonl'Vy, 2008.

33. Aeowxos B.U., Jlyboscxkuti II.b., I[llymsee¢ B.II. Metonsl pelieHust 3agad
MatemaTtnueckoi ¢pusuku. — M.: ©DU3MATIINT, 2002.

34. T'onockoxos JI.I1. YpaBHeHus marematudeckoil ¢usuku. Pemienue 3agau B cucteme
Maple. — C.-I16.: ITutep, 2004.

35. CoopuuK 3a1a4 110 MaTemaruke. YacTs V. YpaBHEeHHsT MaTeMaTU4ecKoil (pusuku / noo
peo. A.J[. Mviukuca u B.b. Munacana. — M.. YPCC, 2002.

36. Tuxonos A.H., Camapckuii A.A. YpaBHeHUs1 MaTeMaTudeckoit hpmuku. U3a. 4-e, ucrp.

— M.: Hayka, 1972.

7.3. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTn «AHTepHET»
Cucrema nucTaHIMOHHOTO 00ydeHHs CMOJIEHCKOTO TOCYAapCTBEHHOTO YHHMBEpPCUTETa
http://moodle.smolgu.ru
DJIeKTpOHHO-0MOIMOTeUHas cucTeMa yHuBepceutera http://biblioteka.smolgu.ru
HanmoHanbHbI# OTKPBITHIN yHUBEpcHTeT http://www.intuit.ru
OO0pa3oBaresbHbI MaTeMaTH4YeCKui caiT http://exponenta.ru
OO1epoccuiickuii MaremaTuieckuii noprain http://www.mathnet.ru

8. MaTrepuabHO-TeXHHYeCKOe o0ecnieyeHue

Y4yeOHass ayauTopusi AJsi NPOBeJeHUs] 3aHATHH JIEKIMOHHOIO THIIA, OCHAILEHHAs
CTaHJApTHOW Yy4eOHOW Mebenbio, MYJIbTHUMEIUANPOEKTOPOM, HOYTOYKOM, KOJIOHKAMU H
WHTEPAKTUBHOM JIOCKOM.

Y4yeOHas ayauTopusi ISl IPOBeJAeHHUs 3aHATHI CEMHHAPCKOr0 THIIA, IPYNIIOBLIX U
HHAUBHIYAJIbHBIX KOHCYJbTAIMM, TEKYLIEr0 KOHTPOJSI U NMPOMEXKYTOYHOH ATTECTAIUM,
OCHaIlleHHAs! CTaHJIapTHOI yueOHOM MeOebIo.

Iomemenue 1JIs CaMOCTOSITEIbHON PadOTBI — KOMIBIOTEPHBIM KJIacC ¢ JOCTYIOM K
cetn «MHTepHeT 1 DUOC Cmonl'y.

9. IlporpammHoOe obecrieyenne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), yiuuen3us
66975477 ot 03.06.2016 (6eccpouHo).
Obyuatomumest  obecnieueH goctyn k OBC  «lOpaift», nmoctym B 3JEKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA.


http://moodle.smolgu.ru/
http://biblioteka.smolgu.ru/
http://www.intuit.ru/
http://exponenta.ru/
http://www.mathnet.ru/

