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1. MecTo mucuuniuebl B crpykrype OIT

Hucuumuna «/{nddepennuanpabpie ypaBHEHUS U YPaBHEHUSI MaTEMAaTUYECKON (PU3UKI»
urpaetr QyHIAMEHTAIBHYIO POJb B TEOPETUYECKOW M NMPAKTHUECKOW MOJATrOTOBKE OakalaBpOB
HanpasieHuss noarotoBku 44.03.05 «llemarormueckoe oOpaszoBanue (¢ ABYMs HpOoQMIAMHU
MTOJITOTOBKH)».

JlaHHasi MUCUUMIUIMHA HOCHUT IPHUKIAJHON XapaKTep U IOKa3blBaeT, KaK COCTaBJICHUE
middepeHInaNbHBIX ypaBHEHHH (B TOM YHCIC C YaCTHBIMH IMPOU3BOJAHBIMH) W METOJbI UX
pelleHHs  TO3BOJIAIOT  IOJy4aTh  aJEKBaTHbIE  MaTeMaTU4YEeCKUE  MOJEIM  SIBJICHMI,
MIPOUCXOAIINX B YesloBedecKoil mpaktuke. OHa SBISETCS BCIOMOIAaTEIbHOW A M3Yy4EHUS
psina jgucHMIUIMH  ydeOHoro 1utaHa (Teopust (YHKUMH KOMIUIEKCHOTO —TEPEMEHHOTO,
MaTeMaTU4YeCKOe MOJICTHPOBAHNUE, YHCJICHHBIE METOIbl, (U3MKa W Jp.), a TaKkKe yis
BBIYHMCIUTENBHBIX U TIEJarOrM4eCKUX MPaKTUK, penycMoTpeHHbIX OI1.

Ilenu ocBOEHUS JUCITUTIIIUHBI:

- OBJIaJICHUE OCHOBHBIMU MOHATUAMU AU PepeHInanbHbIX YPABHEHUI;

- OBJIQJICHUE JIOTMYECKUMH OCHOBAMHU Kypca, HEOOXOAUMBIMHU JIJISl PELICHUS TEOPETHUECKUX
1 TIPAaKTUYECKUX 3a/1a4;

- NpuoOpeTeHne HABBIKOB MCIOJIb30BaHUS METOJ0B MU PepeHInanbHbIX YpaBHEHUM
MpU pEelIeHUN 3a/1a4 IPUKIAJHOTO XapaKTepa,;

- (popMHpOBaHHE HABBIKOB CAaMOCTOSTENBbHOI pabOThl, HEOOXOJUMBIX JIsi MCIOIb30BAHUS
3HAHUU MPU U3YYEHUHU CIICIUATBHBIX TUCHUIUIMH U JadbHEUIEeH MPAKTUYECKON AeATETbHOCTH;

- pa3BUTHE MaTeMaTHYECKON HHTYUIIMHU, BOCITUTAHNE MAaTEMAaTUYECKON KYIbTYpBHI.

3amauu OCBOCHUS TUCIUIUIMHBIL:

- [O3HaBaTelibHasi — TJYyOOKOE€ OCBOEHHE OCHOBHBIX IOHSATHH, H3ydaeMbIX B Kypce
«nddepennmanpapie ypaBHEHUS U YpaBHEHUS MAaTeMaTHYECKOW (U3MKW», YTO HEOOXOIUMO
JUIS U3YYEHUS! CMEKHBIX AUCHUTUINH.

- BOCTIUTATENbHAs — IPUBUTHE U PA3BUTHE KYIbTYPhl MBIIIJICHUS, CIOCOOHOCTU JIOTUYECKH
BEPHO BBICTpaMBaTh YCTHYIO U MUCHbMEHHYIO pedb, MOHUMATh HEOOXOJWMOCTh JOKA3aTeJbCTB,
KaK B MaTeMaTUKe, TaK U B PEaJIbHBIX )KU3HEHHBIX CUTYalUsIX, IPU OOLIEHUH C KOJUIEraMy U TIpU
paboTe B yUeHHYECKOM U YUHUTEIbCKOM KOJJIEKTUBAX.

- pa3BHBaKIlasg — YCBOEHHE OMNPEIECICHHOr0 KOoJu4ecTBa HHGOpMAIMHU [0 JAaHHOU
JTUCLMIIMHE, HAKOIUICHHOW 4YEJOBEYeCTBOM B IIPOIECCE PA3BUTUS MATEMAaTHKH, MPUBUTHUE
CHOCOOHOCTH TOHMMAaHUA 3HaueHUs AuQQepeHINalbHBIX YpaBHEHHH B ApPYrux pasjenax
MaTeMaTUKH M BO3MOXXHOCTH TPUMEHEHMs I[IOJIyY€HHBIX 3HAHUM B cBoed Oymyiiei
MeIaroru4eckoi (MM HHOM Apyroi) mpohecCHOHATbHOMN NeITeILHOCTH.

2. [lnanupyembie pe3yJabTaThbl 00y4eHHUsI 10 IUCHUIJIMHE

Komnerenuus HNupukatopsl
IK-5. CriocobOeH ucnonib- | 3HATH: COBPEMEHHOE COCTOSIHME M MEePCHEKTUBBI Pa3BUTHUS
30BaTh Hay4yHble 3HAHHUA B | MAaTEMaTHKU Kak Yy4eOHOW JUCHMIUIMHBI, HalpaBICHUS
MIpeIMETHOM o0yacTu | pa3BUTHs IIKOJIBHOTO MAaTEMaTHUYECKOTO 0Opa3oBaHUA,
(MatemaTuka) B MpOIECCE | TEOPETHUECKUE OCHOBBI OOYyueHUS MaTeMaTHKe, IMPUHIIUIIBI
dbopMupOBaHHS ~ MPEAMETHOH | MOCTPOCHUS METOINYECKOM CUCTEMBI o0yueHus
KOMIIETEHITMN OOYy4JalomIuXcsl B | MaTeMaTHKe, OCHOBHBIE JIMHUM  IIKOJBHOTO  Kypca

paMKax peaju3alii OCHOBHOM
0011e00pa3oBaTenbHOM
MPOTrPaMMBbI

MaTeMaTUKH, UX CTPYKTYpY, COJEpXKaHHE U POJb, ITAIbI
(GopMHUpOBaHUS MaTeMaTHUECKUX IMOHATHH, METOAWYEeCKHe
NOAXOJbl K M3YYEHHUIO OCHOBHBIX TEM MIKOJIBHOTO Kypca
MaTeMaTHKH;

YMerTh: aHaNIM3UpPOBaTh M MHTEPIPETUPOBATH COJAECPIKAHUE
MaTeMaTHYeCKUX MOHATHUH, TeopeM, 3aaad, pa3padarhiBaTh
(parMeHThl ypPOKOB, OPraHU30BHIBATH O0Opa30BATENbHBIN
npoiiecc 00y4eHHss MaTeMaTHKe, KOHCTPYUPOBAaTh METOIUKY
BBEJICHUS NOHSITUH, U3yUEHUS TEOPEM, PELICHHUS 3a/]ad4;
Baagers: OCHOBHBIMHU pUeMaMu OpraHu3aluu




JIEATEIIBHOCTU IIKOJBHUKOB MO M3YYEHUIO MATEMAaTHKH,
HaBBIKAMU Pa3pabOTKM METOAMKH UW3YUEHUS YaCTHBIX
BOIPOCOB OOYyYCHHsS MAaTeMaTHKE, HCCIIEA0BATEILCKUMHU
METOJIaMU B IPO(ECCHOHATBHON JAESITETLHOCTH.

IIK-7 Cniocoben maTema- 3HaTh: 0a3oBbIC MPUHITUIIBI MMOCTAaHOBKHU
TUYECKU KOPPEKTHO CTABUTH €CTeCTBEHHOHAYYHBIX 3a7ad M KJIACCHYECKHX 3a/ad
€CTCCTBCHHOHAYYHBIC 33]]a4/ U | MATCMATHKH,  OINPEACICHUS  OCHOBHBIX  TIOHATHH H
KJIACCUYECKHE 3a7auu JI0Ka3aTelnbCcTBa  TEOPEM IO  OCHOBHBIM  pasjeliam
MaTeMaTHKH, CTPOTO JI0OKa3aTh | MaTeMaTHKU;

YTBEPXKICHHE, YMeTh: peniath OCHOBHBIC THUITHI MAaTEMAaTHYCCKUX 3a/ad,
copMyIMpOBaTh PE3yIIbTAT, JOKa3aTh  YTBEpXKICHHE, CPOPMYIHpPOBATH PE3yibTarT,
YBUCTD CJICICTBUS YBUJIETh €0 CIICJICTBUS;

MOJIy4eHHOTO pe3yibTara Baangers: mepBUYHBIMU HaBBIKAMH TPUMEHEHUS arapara

muddepeHInanbHbIX YpaBHEHUN K PEIICHUI0 KOHKPETHBIX
3a/1a4 U3 Pa3IMYHbBIX 00JacTeil MPUKIATHON MaTEMaTUKH U
MH(OPMATUKH.

3. Conep:kaHue QM CHUNINHbBI

Pasznen 1. OObIKHOBeHHbIe M PepeHIHAIbHbIE YPaBHEHHMs. YPaBHEHUsl C
pasgensiioiuMucs mnepeMeHHbIMHM. lloHsTHe 00 OOBIKHOBEHHBIX JH(pdepeHIIHATBHBIX
ypaBHeHusax. OO0muii Bua nuddepeHnmanbupix ypaBHeHni. 3amada Komm. Teopema Komm.
O6mme, dacTtHbie W oOcoOble pemieHus. [loHATHE W aNTOPUTM peEHICHUS ypaBHEHUU C
pa3ENSIOMUMUCS  TIEPEeMEHHBIMH.  YPaBHEHMs, TMPUBOJANIMECS K  YpaBHEHUSIM  C
pa3IensOMUMHUCS IEPEMEHHBIMH.

Pasznen 2. Jludeiinble auddepeHnuanbHble YpaBHEHHsI TMEPBOro MOPSAKA.
OpHOpOIHBIE M HEOJHOPOJHbIE JHHEWHbIE Au(depeHnanbHble YpaBHEHUs MEPBOro MOpsiIKa.
MeToipl penieHus: OJHOPOIHBIX U HEOJHOPOAHBIX JTUHEHHBIX Au(QepeHnanbHbIX YpaBHEHUN
MEepBOro Nmopsijaka. YpaBHeHue bepuynu.

Paznea 3. dAud¢epeHumnajbHble YpaBHEHHSI MEPBOro MOPSAAKA, Hepa3pelIéHHbIe
OTHOCHTEJIbHO NPou3BOAHOMH. OOmwuii Bua ypaBHeHUsA. OCHOBHBIC MMOAXOABI K PEIICHHIO.
Meron BBeneHus napamerpa. Ypasaenus Knepo u Jlarpanxa.

Pasnen 4. [AuddepeHuuajibHbie ypaBHEeHHsI BBICHIMX MNOPSIAKOB, JONYCKAOIIHE
noHu:keHue nopsiaka. [lousrue 00 ocHOBHBIX TUNax AU epeHnanbHbIX YPaBHEHHH BBICIIETO
MOPAAKA, JOMYCKAIOINUX NOHWKEHUE NOpAIKa. MeToAbl pelieHNs] ypaBHEHUH.

Pa3nen 5. Jluneiinble n1uddepeHunaibHble ypaBHeHHsI BTOporo nopsiaka. CTpykrypa
obmero pemenus JIOAY 2-ro mopsanka. Ilonstue ¢yHaaMeHTanbHOW CHUCTEMBI PELICHHIA.
Bponckuan u ero cpoiictBa. JIuHeliHbie HeoqHOpOnHBIE Au(QepeHnanbHble YpaBHEHHS C
nocTosTHHBIMU KO3 dunnentamu. Ctpykrypa obmiero pemenus JIHAY 2-ro mopsanka. Meron
Jlarpanmka. Meton HeonpeneaE€HHBIX KO3(PPHUITUEHTOB.

Paznen 6. IlonsiTme o HopMmajbHOW cucTteMe IU(depeHHATBHBIX YpPaBHEHUH.
Ceenenue aud@epeHIUaNbHOTO YpaBHEHHUS BBICHIETO0 TMOPSAKA K HOPMAaIbHOW CHCTEME
muddepeHInanbHbIX  YpaBHEHHH. DJIEMEHTapHbIE  METOAbl  HHTETPUPOBAHHS  CHUCTEM
muddepeHnnanbHbIX ypaBHeHud. JluHeitHas cucrema auddepeHIHanbHbIX —YpaBHEHUU.
Pemenune  nuHeiliHoNt  cuctembl  audQepeHIMANbHBIX  ypaBHEHUH € TOCTOSIHHBIMHU
koaddumentamu. Meton Ditepa.

Pazpen 7. Kuaaccudukanmsa auddepeHuuaIbHBIX YPaBHEHMH € YaCTHBIMHM
Npou3BOAHbIMH. JIMHEHbIE U KBa3UIUHEHHbIe AuddepeHInaIbHble YPaBHEHUS ¢ YACTHBIMHU
MPOU3BOAHBIMU BTOPOTO mopsiaka. [IpuBenenune Kk kaHoHH4YeCKou hopme.

Paspnen 8. YpaBHenus runepoosimyeckoro tuna. [locranoBka OCHOBHBIX 3a7a4. 3ajaua
Komu ana BonHOBoro ypaBHeHus. CmemiaHHas 3agava. [loHsTHE KOPPEKTHOCTH MOCTAHOBKU
3a/lay ypaBHEHMI MaTeMaTH4YeCKOW (PU3UKH.



Paznen 9. YpaBHenuss mnapadosamyeckoro tuma. [locTaHOBKa OCHOBHBIX 3ajad.
EnuncrBenHocts pemenus 3agaun Komm. Ilonatue o0 MHTErpalbHBIX MpeoOpa3zoBaHHUAX
@ypse. Pemenue 3agaun Koy 111 0THOMEPHOIO ypaBHEHUs TEIUIONPOBOIHOCTH.

Pazgen 10. YpaBHenus »siiaunTuyeckoro tuma. [locTaHOBKa OCHOBHBIX 3ajad.
'apmoHnyeckue pyHKIMU Ha MIJIOCKOCTH, UX OCHOBHBIE CBOWCTBa. Pemenue 3axaun Jupuxie
st kpyra merosioM @ypee. @opmyna [Tyaccona.

4, TemaTU4ecKU MJIaH

Bcero DOpMBI 3aHATHN
Temsr 4acoB | Jlex- | IIpaxktmu. | Camocr.
OUA | 3aHATHS paborta
1. OObixkHOBeHHbIE TU((depeHInaTIbHbIe YpaBHEHUS 16 4 4 4
TIEPBOTO MOPSI/IKA.
2. JuddepeHuunanbHble  ypaBHEHHMs  NEPBOTO 6
MopsKa, Hepa3pen¢HHbIC OTHOCHUTEIILHO 2 2 2
MPOU3BOTHOMN
3. O6pikHOBeHHBIE A depeHnanIbHbIe YpaBHEHUS 8
BBICIIETO  MOPSJIKA, JOIMYCKAIOUIMe TOHUKEHHE 2 2 4
MOPSLIIKA.
4. Jluneiinple audQepeHIUANbHBIE  YpaBHEHUS 18 6 4 8
BTOPOTO MOPSIKA.
5. Hopmanbnbie cuctremsl auddepeHnanbHbIX 8 5 5 4
ypaBHEHUH.
6. Cucrempl JuHEHHBIX UG QEpeHITHATHHBIX 14 4 4 6
YpaBHEHUH.
7. Knaccudukanus nuddepeHIuanbHbIX YpaBHCHUH
c YaCTHBIMU MIPOU3BOJHBIMU. JInneiinbie 14 4 4 6
nuddepeHImanbable  YpaBHEHUS 2-TO  TOPSIKA.
[IpuBenenne Kk KAHOHUYECKOH (opme.
8. YpaBHeHUs rUnepOoINIECKOro THUIIA.
IlocTaHoBKa OCHOBHBIX 3amay. 3agaya Komu s 8 5 5 4
yYpaBHEHUsI  KOJICOaHUH. CymiecTBoBaHHE U
€IMHCTBEHHOCTH penieHus. CMenianHas 3aj1a4a.
9. YpaBHeHUs nmapaboIndecKOTO THIIA.
[locTanoBka OCHOBHBIX 3a1au. PemieHue 3agaumn 8 5 5 4
Komm TSt OJTHOMEPHOTO ypaBHEHUS
TETIONPOBOIHOCTH.
10. VYpaBHeHus AIUIUNITUYECKOTO THUIIA.
[TocTanoBka OCHOBHBIX 3a1a4. YpaBHeHus Jlarutaca 8 5 5 4
u Ilyaccona. I'apmonuueckue GyHKIMH U UX
OCHOBHBIE CBOMCTBA.
11. 3apaua {upuxie. TeopeMbl e AMHCTBEHHOCTH U
yCTOMYMBOCTH. MeTo1 pa3ieneHus nepeMeHHbIX 115 8 5 5 4
3amaun  upuxie B ciydae kpyra. Dopmyna
Ilyaccona.
12. KonTpoJsibHas paboTa 5 2 3
DK3aMeH 27 27
Bcero 3a cemectp | 144 32 32 53+27




5. Buabl o0pa3oBaTe/ibHOM JesITeIbHOCTH

3aHATHSA JTeKUHOHHOI0 THIIA

Jlekuuu 1-2. «O0bIkHOBeHHBIE U (epeHIHATbHbIE YPABHEHHS EPBOro MOPSIAKa»:
nouatue auddepeHInanbHOTO  ypaBHEHUS; TOPSIOK W pEUIeHHEe  OOBIKHOBEHHOTO
maddepeHnnanbHOTO ypaBHEHUS; 3a/aud, MpHUBOAANINEe K JudQepeHInanbHbIM YpaBHEHUSAM;
3amaua Komm um Teopema Komm (0 cymiecTBOBaHMM W €AMHCTBEHHOCTH pEIICHUS) s
YpaBHEHHS; IOHATHUS OOIEro, YaCTHOTO M 0c000T0 pemeHunid nuddepeHuanIbHOT0 ypaBHeHHUS,

TeOMETPUYECKOE UCTOJKOBaHUE JAU(PPepeHITNATBHOTO ypaBHEHUS dlz f(x,y) U ero peLICHUH;
dx

muddepeHnnanbHOe ypaBHEHHE TIEPBOTO TMOpsAKAa B CHMMETPUYHONW (opme; IuHEHHBIC
g depeHnraibHble ypaBHEHHS IEPBOTO MOpsAKa; ypaBHeHUE bepHymn; nuddepeHunaibHbie
YpaBHEHHs TMEpPBOrO TMOpsAKAa C Pa3AesSIOUMMUCS MEpeMEHHbIMU; U depeHInaIbHoe
yYpaBHEHHE IEpBOr0 TMOPSAKA, OJHOPOJHOE OTHOCUTENIBHO X M Y; ypaBHEHHUS B TIOJHBIX
muddepeHimanax.

Jlekuusa 3. «/Iu¢depennuaibHble ypaBHeHUs] NEPBOro NOPsiAKa, Hepa3peléHHbIe
OTHOCUTEJIbHO TPOU3BOAHOI: METOJbl HHTErpUpOBaHUS U epeHlnaTIbHbIX ypaBHEHUN
suma F(X,Y,Y') =0; ypaBuenus Jlarpamxa m Kiepo; cocrapnenue muppepeHIHansHOr0

ypaBHEHHUS MEPBOTO MOPSIIKA M0 €ro 00IIeMy HHTErpay.

Jleknus 4. «O0bIkHOBeHHbIe AU depeHunaNbHbIe YPABHEHUsS! BbICIIET0 NMOPSAIKA,
AONMyCKalollue TNOHWKeHHe mopsiaka». 3agada Komm wu  Teopema Komm s
g depeHInanbHbIX YpaBHEHUN BBICIIErO TMOPS/IKA; MOHATUS OOIIEro M 4acTHOTO peIIeHUM
nu(epeHInaibHOT0 YpaBHEHHUS BBICIIEro MOpsAKa; HEKOTOpble Kiacchl nupdepeHIInalbHbIX
YPaBHEHHUH BBICIIHX MOPSAKOB, JOIyCKAIOIIME IOHWKCHUE TOPSIIKA.

Jleknun 5-7. «JIuHeiinble auddepeHnnaIbHbIE YPaBHEHHsSI BTOPOro MOPSIKA:
MOHATUE JIMHEHHOro Iu(QepeHINaIbHOr0 YpaBHEHHUs BTOPOro nopsaka; teopema Komm s
JMHEWHBIX YPaBHEHHUIl BTOPOTro NOPsAKa; IOCTpPOEHHE OOIIEero peuleHus Ui JIMHEHHbBIX
OHOPOJHBIX ~ YPAaBHEHHUH; CTPyKTypa oOOIIEro pelleHus JHUHEWHBIX HEOJHOPOIHBIX
mddepeHInanbHbIX ypaBHEHUH; OTBICKAHME YAaCTHOTO pPELIEHHs] JHMHEWHOro ypaBHEHMS
METOJIOM BapHallUM IIPOU3BOJIBHBIX IIOCTOSIHHBIX; JIMHEWHBIE OJHOPOJHBIE YPAaBHEHHSA C
IIOCTOSIHHBIMHM KOG (GUIMEHTaMH; JIMHEHHbIE HEOJHOPOAHBIE YPAaBHEHHUS C IOCTOSHHBIMU
ko3 durmenTaMu; METo T HeonpenenEHHBIX KO (PHUITMESHTOB.

Jlekuus 8. «HopmasbHbie cucteMbl 1uddepeHnuanbHbIX YPABHEHUI». HOpMaJIbHAs
cucrema quddepeHunanbHbIX ypaBHeHUH; 3anada Komn u Teopema Komm o cymectBoBaHuu u
€IMHCTBEHHOCTU pEILIeHMs; CBedeHHe Iu(QepeHInanbHblX YpaBHEHUH N-ro Mopsjka K
HOpMaJIbHOW  cucreMe  auddepeHIHanbHbIX — YpaBHEHUH;  JIEMEHTAapHbIE  METO]Ibl
MHTETPUPOBAHUS CUCTEM TU(PepeHIInanbHbIX YPaBHEHUH.

Jlekuuu 9-10. «CucreMsbl JuHelHBIX AU depeHINANBHBIX YPABHEHUID»: CUCTEMbI
JMHEWHBIX OJAHOPOJIHBIX AU(depeHInanbHbIX YpaBHEHUH MEPBOro MOpsiIKa; GpyHAaMeHTaIbHasl
cuUcTeMa pelLIeHUH; CTpyKTypa OOIIEero pelmeHus CUCTEMbl JIMHEHHBIX HEOJHOPOIHBIX
middepeHnnanbHbIX ypaBHEHUH; MeTo Jlarpanka; CUCTeMbl JMHEWHBIX TU(QpepeHInaIbHbIX
ypaBHEHUH NIEPBOTO MOPs/IKA C MOCTOSIHHBIMU KO3 duiimenTamu.

Jlekuuu 11-12. «Kaaccupukanusa auddepeHuHaTbHBIX YPABHEHHI ¢ YaCTHBIMH
npou3BoaHbIMH. JInHelinbie nud epenunanbubie ypaBHeHus 2-ro nopsiaka. Ilpusenenune
K KaHOHUYeckol ¢(opme»: oOmas knaccuduxanus auddepeHunanbHbIX ypaBHEHHH C
YaCTHBIMU IPOM3BOJHBIMY; KiIacCUUKAIMs JTUHEHHbIX AuddepeHnnanbHbIX ypaBHEHHH 2-TO
Nopsi/iKa; MpUBEIeHNE K KAaHOHUYECKOH (opme TMHEeHHbIX AuddepeHnaibHbIX ypaBHEHUH 2-T0
nopsaka ¢ 2-Mi  [EPEeMEHHbIMH; Cciay4aid TUNepOoJIndecKkoro, mapaboJMYecKoro H
IUNTHYECKOTO ypaBHEHU.

Jlexknum 13. «YpaBHeHus runepoonieckoro tuna. [loctranoBka 0CHOBHBIX 32/1a%».
nocTaHoBKa 3amaun Ko, rpaHM4YHON 337aud M CMEIIAaHHOW 33/1audl Ul TMIepOOIMYECcKOro
ypaBHEHUs; BEIBO (popMyiibl Jlanambepa; pelieHue 3a1auu U1t KOHEYHOU CTPYHBI.



Jleknus 14. «YpaBHenus napadoanyeckoro tuna. [loctanoBka 0CHOBHBIX 3a1a4»!
nocraHoBka 3amaud  Komwm, rpaHM4HOM 3aJaud M CMEIIAHHOM 3a7add  JUId  ypaBHEHUS
napaboIMYecKoro THIA; YpPaBHEHHWE TEIUIONMPOBOAHOCTH, €JMHCTBEHHOCTh PEIICHUs 33a/1a4d
Komm; unTerpansHble mpeobOpasoBanusi ®ypbe; pemienue 3amaun Komm s oZHOMEpPHOTO
YpaBHEHUs TEILIONPOBOJHOCTH.

Jleknusa 15. «YpaBHeHus 3umnTudeckoro tuna. IlocranoBka OCHOBHBIX 3aJady.
Ypasuenus Jlamnaca u Ilyaccona. 'apmonnyeckue pyHKUMH U MX OCHOBHBIE CBOMCTBA»:
¢du3nveckue mporecchl, onuchiBaeMbie ypaBHeHusiMu [lyaccona u Jlamiaca; mocTaHoBKa 3a/1a4u
Jupuxiie; rapMOHHYECKHE (DYHKIUU 2-X IEPEMEHHBIX, UX CBA3b C aHATUTHUYECKUMHI M OCHOBHBIC
CBOMCTBA.

Jlekuun 16. «3apnauya JIlupuxse. TeopeMbl €IMHCTBEHHOCTH U YCTOHYMBOCTH.
Metoa pasgeneHusi NepeMEHHBIX A 3aAadu lupuxiie B ciay4yae Kpyra». IOCTaHOBKA
3amaun Jlupuxie; 10Ka3aTeabCTBO €AMHCTBEHHOCTH M YCTOWUYMBOCTH PEIIeHUs 3a1aun Jupuxiie;
BBIBOJI oreparopa Jlamaca B HIMJIMHIPUYECKOW cuUCTeMe KoopauHar; meron dDypee uis
KpyroBbIx oOnacreit; unterpain Ilyaccona.

3aHATHA CEMMHAPCKOI0 THIIA
[Tnane! 1 coaepKaHne MPAKTHUECKUX 3aHATUI U3II0KEHO B yueOHOM mocoouu [12].

CamocrosiTesqibHast padoTa
3amaHus i1 CaMOCTOSITEIbHOW pabOThl MPUBOJATCS B IJIaHAX MPAKTHYECKUX 3aHSITHUM,
M3JI0)KEHHBIX B yueOHOM Tiocoouu [12].

6. Kpurepuu oueHuBaHus pe3yabTATOB OCBOEHMS U CHUIIHHBI (MOIYJIA)

6.1. OnleHOYHbBIE CPEACTBA M KPUTEPUU OLIEHMBAHUS ISl TEKYUIel aTTecTaAalMu

Tekymas arrectanus OCYIIECTBISETCS Ha KaKJIOM IMPAKTHUYECKOM 3aHSITHH B IpOLiecce
(GpOHTaNBHOIO OMpPOCa, BBHINIOJHEHUS 3aJaHUM JUIs ayAUTOPHON paloThI, B MpoOIlecce MPOBEPKU
JOMaIlHEel caMOCTOSITETbHON PabOTHI.

[IpoBenenue TeKyliero KOHTPOJIA OCYIIECTBIISIETCS TaKKe MOCPEICTBOM IPOBEACHUS
ayJTUTOPHBIX KOHTPOJIHBIX Pa0OT U Pa3HOYPOBHEBBIX CAMOCTOSITENIbHBIX PA0OT.

OueHo4YHbIE CPeaCTBA
I. KoHTpoiibHble BONPOCHI J1Jisi TNPOBEPKH TeOPeTHYECKO MOATOTOBKH K
NPaAKTHYECKOMY 3aHATHIO.
[TepedyeHr BOIPOCOB MPUBOIUTCS B TUTAHAX MPAKTUYECKUX 3aHITHI.

Kpurtepun oneHKH 0TBeTa HA TEOPeTHYECKHH BONIPOC

[oka3zaTens KonnuectBo
6aymioB

1) [TonnoTa u rmyOuHa oTBeTa (YCBOCHHBIE TEOPHHU, MOHITHS, (DAKTHI U TIP.) 1
2) Co3HaTenpbHOCTh OTBETA (MOHUMAaHUE U3JaraeMoro MarepHaa) 1
3) Jlormka wu3NOXeHUs ~ MaTepuanra (yMEHHE  CTPOWTh  IIEJIOCTHBIMH,
MOCNIeIOBATeIbHBIA  paccka3,  IPaMOTHO  TOJb30BaThCS  CIELUAIbHOU 1
TEPMHUHOJIOTHEH )
4) YMeHue NpuBOJUTH IPUMEPHI UCTIOIH30BAHMSI OTMIMCAHHBIX SBJICHUN, TECOPUH U 1
YCTPOMCTB
5) HWcnonp3oBaHue TpU TOJATOTOBKE OTBETa HA BOMPOC JIOTIOTHUTEIHHBIX 05

HCTOYHHUKOB I/IH(I)OpMaI_II/II/I

6) Hanmmuue KoHCIIEKTa OTBETa Ha BOIPOC 0,5

Htorosas (cymmapHasi) olieHKa Max -5




Il. 3aganus njs caMoCTOATEIbHON PadoThI.
[lepedyeHp MpakTHUECKUX 3aJaHUI IS CAMOCTOSITENBHON PadOThl MPUBOIUTCA B IUIaHAX
MIPAKTUYECKUX 3aHATHUM.

KpnTeplm OIlcHUBAHMSI BbINOJTHEHUS 3aJaHUH 1JI8 CAMOCTOATEIbHOM paﬁoTBl

Ilokasarens Koanuaectso

0aIoB

1) INonHOTAa M TITyOMHA M3J10KEHUS OTBETA (YCBOCHHBIE TEOPHH, TIOHATHS, (aKTHI) 1

2) Jloruka u3noxeHus: MaTepuaa 1

3) Ilpumeps! UCI0JIb30BaHNS ONMCAHHBIX SIBJICHUM, TEOPUN U YCTPONCTB 1

4) Hcnonp30BaHWE TMPH TOJArOTOBKE OTBETAa HA BOIPOC JIOTIOJHUTEIBHBIX 1

MCTOYHUKOB MH(POPMAIIUU

5) Odopmnenue paboTh 1

Wrorosas (cymmapHasi) olieHKa Max - 5

I11. KonTposabHble padoThI 0 AMCHMUILJIMHE.
[IpoBeneHne TeKymero KOHTPOJISI OCYILECTBISETCS TakXKe IOCPEACTBOM IPOBEICHUS
ayJTUTOPHOM MUCbMEHHOM KOHTPOJIbHOM pabOTHI.

O0Opaserr KOHTPOJIBHON padOThI

1. SBnsercs mu ¢yHkmEs y=x" +2 pemenneM au(dEpPEHIHATEHOTO yPABHEHHS
2= x(y'" +4)?

2. Pemmre quddepeHnnatbHoe ypaBHEHUE V'= xp~ + 2xy .

3. Haiigure o6iee u 0coOble penrenus ypasaenus y° (y'—1) = (2— '),

4. Haiiqute uactHOoe pemeHue aupQEpPEHIHATBHOTO ypaBHEHHS  yy'+y'?=y",

=0.
x=0
5. Pemmre 3amauy Komm: y"+2y'-3y=e*, y(0)=1 y'(0)=0.

YIOBJIETBOPSIIONIEE HAYAIbHBIM YCIOBHSIM: y|x= o, =—L

dy

— =3y +4z,
6. Haiinure obmee pemenne cucreMsl | dX

9 _ -2y -1

dx '

7. IlpuBeaute k kKaHOHHUYECKOH dopme nuddepeHIaibHOe YpaBHEHNE C MTOCTOSIHHBIMU

2 2 2
K03 pHIIHEHTaAMH aa l: + 2a ou +aa lzj —Ca—u+u=0.
OX OXoy oy

8. 3akpelUleHHas Ha KOHL@AX CTPyHa OTTSHYTa B TOUke X =X, Ha Bennumuy H .

Cuuras mpouiab CTPyHBI Cl€Ba M CHpaBa OT TOYKM X, JIMHCHHBIM, HAWTH KOJIEOaHUS

CTPYHBI, BEI3BaHHBIE TAKMM Ha4aJIbHBIM OTKIOHEHHEM. HavanbpHasi CKOpoCcTh paBHA HYJIIO.
Kpurepun orieHuBaHNS KOHTPOIbHOW PaOOTHI
1. Hopwmsl onileHMBaHMs pabOThI

Neni/m | CTpyKTypHas 4acTb KOHTPOJIbHOM pabOThI KonuyectBo 6aimios (*)
1 [IpaBUabHO peanu3oBaH KaXIbIH METOA 1 6amn
perneHus

(*) Bo3moskna rpamarust B 0,25 Gasia.
2. IlIxana oneHUBaHUS paOOTHI:

n/a O1eHka KomnuuectBo 6amnos
1 | Otanuno 7-8
2 | Xoporiio 4,75-6,75
3 | YIoBIETBOPUTEIHHO 2,75-4,5
4 | HeynoBneTBopuTeIbHO MmeHee 2,75




6.2. OIIeHO‘leIe CpeacTBa U KPUTEPUHU OLNCHUBAHUSA NJIA l'lpOMC)KyTO‘lHOﬁ aTTeCTallun

[IpomexyTouHas aTrecTalsl OCYIIECTBISAETCS TOCPEACTBOM IPOBEACHUS 3K3aMEHa B O
ceMecTpe.

Bomnpoch! 11 NOATOTOBKH K IK3aMeHY M 00pa3ibl IK3aMeHAIMOHHBIX 3aJaHM .
Bonpocsl k DK3aMeHny

1. Tlomstre muddepeHINATHLHOTO ypaBHEHUs U ero nopsaka. OmnpeneneHue penieHus
OOBIKHOBEHHOTO M (HEpEeHIINATBFHOTO YPABHEHUSI.

2. 3amauva Komm st oObIKHOBEHHOTO Au((epeHIINaIbHOT0 YpaBHEHUs 1-To mopsaka.
Teopema Komn.

3. Ompenenenne ob6mero pemieHus (oOmero wHTerpana) auddepeHIHaTEHOTO
ypasuenus Y'= f (X, Y). onsrue ocoboro pemenus uddepeHINaTbLHOTO YpaBHEHHS.

4. Jluneiinbsle quddepeHnraibHble ypaBHEHUS 1-ro nopsiika.

5. Ypasuenue bepnymnu.

6. Teomerpuueckoe uctonkosanue muddepenuuansuoro ypasnenns Y'= f(X,y) u
€ro pelieHui.

7. Meron u30knuH pemenus auddepenunanbubix ypapaenuii suga Y'= f (X, Y).

8. VYpaBHeHus B noJHBIX U dHepeHIraax.

9. HuddepeHnmanbHpie  ypaBHEHUS  IEPBOTO  TOPSAKA C  Pa3AeisTFOIIAMUCS
MepEeMEHHbBIMHU.

10. uddepennmansroe ypasuenue Y'= f(X,Y), omHoponnoe oTHOCHTENBHO X 1 Y.

11. Iuddepennmanbapie ypaBHEHUsS 1-TO MOpsaKa, HE pa3pelieHHbIE OTHOCHTEIBHO

MPOU3BOJHOM.

12. CocraBnenue muddepeHInanpbHOr0 ypaBHEHUS |-TO TOpsaKa IO ero oomemy
UHTETpay.

13. 3agaua Komu u teopema Komm (6e3 mokazaTenbcTBa) JUisi YpaBHEHUH BBICIIETO
MOPSIIIKA.

14, TlonsTus 00IIEro W YacTHOTO pemeHui auddepeHInaIbHbIX YPaBHEHUH BBICIIETO
MOps/IKA.

15. Pemenue ypaBHEHUH BBICIIUX MOPSAKOB BUIA y(”) = f (x).

16. VYpaBHeHHUs BBICIIETO MOPSIIKA, SBHO HE COJIEPKAIE HE3aBUCUMOM MePeMEHHO.

17. VYpaBHeHHUs BBICIIETO MOPSIIKA, SBHO HE COAEpKale UCKOMOU (DYyHKIIMH.

18. TlonsTre nuHeiHOrO AUQQPepeHnaIbLHOr0 YpaBHEHUS BBICIIErO mopsaka. Teopema
Komm st nuneitpix nuddepeHnuanbHbIX ypaBHEHUH 2-T0 TOPsIKa.

19. OgnoponHbie nUHEHHBIE ypaBHEHHs 2-To mopsaka. DyHIamMeHTalnbHas CHUCTeMa
pElIEHU.

20. ITToctpoenue o0mIero pemeHus: O JHOPOIHBIX JIMHEHHBIX ypaBHEHUH 2-T0 MOPAIKa.

21. Heonnoponusie nuHeitHble auddepeHnnaibible  ypaBHEHUS 2-TO  MOPSIKA.
CrpykTypa 00111ero peeHus.

22. OTbICKaHUE YaCTHOTO pEIIEHUS HEOJHOPOJHOTO JIMHEWHOTO ypaBHEHUS 2-TO
MOopsiJIKa METOJ0OM BapUALIMU ITPOU3BOJIBHBIX ITOCTOSHHBIX.

23. HurterpupoBaHue NUHEHHBIX AuddepeHuanbHbpIX YpaBHEHHH TMpPH  TOMOIIU
CTEIICHHBIX PSAJIOB.

24. OnmHOpoAHBIE  JHHEWHbIE  ypaBHEHUS  2-TO  TOpAIKa C  MOCTOSIHHBIMHU
koadumenTamu. Xapakrepuctuieckoe ypaBuenue. [loctpoenue o01iero pemeHusl.

25. JluneiiHple HEOTHOPOJHBIC  ypaBHEHHS 2-TO  TOpSAKAa C  MOCTOSHHBIMHU
kodpuimentamu. OTbICKaHHe OOIIETO pelIeHHus METOJOM BapHallid MPOU3BOJBHBIX
MMOCTOSIHHBIX.



26. Pemenue ypapnenus )''+py'+qy =exp(ax)- P, (X) meromom HeompeeneHHbIX
K03 (HUIIUEHTOB.

27. Pemenue ypasHenus )''+py'+qy'=exp(ax)- [Am (x)-cosbx+ B, (x)-sin bx]
METO/IOM HEOIPEICICHHBIX KOA((DUIIMEHTOB.

28. [lpumeneHne JUHEWHBIX JU(QQPEPEHIHUATHHBIX  YpaBHEHHUH K  HM3YYCHHUIO
KoJieOaTeNbHBIX MBMKEHUH. CBOOOHBIC KOJICOaHMS U SBIICHUE PEe30HAHCA.

29. Hopmanphas cuctema auddepeHunanbHbix ypaBHeHnid. 3agada Komm u Teopema o
CYLIECTBOBaHUM U €IMHCTBEHHOCTH PEIICHUS.

30. Ceenenne muddepeHInaNbHBIX YpaBHEHUH N-TO MOpsIKa K HOPMAbHOW CHCTEME
YpPaBHEHUU.

31. Cucrembl nuHEHHBIX auddepeHIaTbHEIX ypaBHeHUH |-ro mopsaka. CTpykTypa
00111eTO pereHusl.

32. MarpuuHblii METOJ] pEIICHHs CUCTEM JIMHEHHBIX ypaBHEHUH 1-T0 Topsiaka.

33. Pemenne OJHOPOJHBIX CHCTEM JMHEWHBIX IU(PQPEpEeHIMATBHBIX YpPaBHEHUH C
MTOCTOSIHHBIMU KO3 (UIIMEHTaMH METOI0M Diiepa.

34. TuddepeHnmanpHoe ypaBHEHHUE C YACTHBIMH IPOW3BOJHBIMH W TIOHSATHE O €ro
00111eM pereHu .

35. KBazunuHeiiHpie (TMHEHHBIE) ypaBHEHHs 2-TO TOPSAIKA C IBYMs HE3aBUCHMBIMHU
MIEPEeMEHHBIMH U UX Kiaccudukarms.

36. IIpuBeneHne Kk KAHOHMUYECKOW (hopMme THHEHHBIX AU epeHITnaTEHBIX YPaBHEHHHA B
YaCTHBIX TPOU3BOJIHBIX BTOPOTO MOPSIIKA C IBYMSI IEPEMEHHBIMHU.

37. OcHOBHBIC ypaBHEHUS] MaTeMaTn4eckoi ¢u3nku. [loHATHE 0 HAYAIBHBIX M KPAaeBhIX
YCIIOBUSX.

38. I'umepOonmueckre ypaBHEHHS. 3afada O CBOOOIHBIX KOJICOAHUSIX KOHEUHOU CTPYHBI
U ee pelreHne metogom dypre.

39. 3amaun Kommwm 11 0THOPOJHOTO BOJIHOBOTO YPaBHEHMsI HAa TPSMOW U METOJ €€
pelIeHHUS.

40. TToHATHE KOPPEKTHOCTH TOCTAHOBKH 3a7]a4 YpaBHEHU MaTeMaTUIECKOU (DU3UKH.

41. UNnurerpanbnbie peoOpa3zoBanus Dypee.

42. Tlapabonuueckue ypaBHeHHs. Pemenue 3agaun Komum mist ofTHOMEpHOTO ypaBHEHUS
terionpoBogHoctu. ®opmyna Ilyaccona.

43. YpaBHeHus rmunTHYeckoro tuna. [locTaHoBKM OCHOBHBIX 3aj1ad.

44. T'apmoHuYecKkue GyHKIIMU Ha TUIOCKOCTH U UX CBOMCTBA.

45. 3amaua [upuxie g rapMOHWUYECKMX (YHKIMA JBYX TNEpeMEHHBIX. Teopema
€IMHCTBEHHOCTH U YCTONYHUBOCTH.

46. Pemienue 3amaum Jlupuxie Uil KpYTOBBIX 0O0NacTel MeToAOM pa3feleHUs
MIePEMEHHBIX.

O6pasell 5K3aMEHAIIMOHHOTO 3a/1aHuUs

1. 3apmaua Komm nnst o6bIKHOBEHHOTO AuddepeHnanbsHoro ypaBHeHus 1-ro nopsaka.
Teopema Komu.
2. Pemenue 3anaun Komu a1 0JHOMEPHOTO ypaBHEHHUS TEIIONPOBOIHOCTH. Popmyra
Ilyaccona.

3. Pemmre muddepennuansHoe ypasuernne Y +4y +4y = e Inx.

4. Pemmure cucremy auddepeHnanbHbIX YypaBHEHUI:



%——x+y+z
dt ’
dy
—=X-Y+1z,
a7
g—x+y—z
dt

5. Buyrpu xkpyra O0<r<p mnaiiqure rapmonnueckyro ¢yukuuio U(r, @),
NPUHAMAOIITYIO Ha IpaHMIe r JaHHOTO Kpyra 3HAYCHHMS:
ul =2sin@p+sin2p, -7<p<x.

Kputepnun onieHMBaHKS OTBETA HA DK3aMCHE

1. HopwMs onieHuBaHMs 0TBETA
Nen/n CrpykTypHas yacTh Ousera KonnuectBo 6amioB
1 [IpaBHIIBHBIN OTBET HA BONPOC 1 Gann
(*) Bo3moskna rpapanus B 0,25, 0,5 u 0,75 Gamna.
2. [kana oueHrnBaHus pabOTHI:
n/m O1enka KomnnyectBo Oamios
1 | Orauuno 4,75-5
2 | Xoporo 3,75-4,5
3 | YIoBIETBOPUTEIHLHO 3-3,5
4 | HeynoBieTBOPUTEIBHO MeHee 3
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middepennnansHbIM ypaBHeHUAM. M3nanue cenpmoe, nononnenHoe. — C.-116.: Jlans, 2002.

19. Mampocoe B.JI. u dp. luddepennnanbuple ypaBHEHH B 1IKoIe U neaByse.— M.: U3a-
Bo «IIpomereii», 1998.

20. lonmpseun JI.C. uddepenunanpuple ypaBHeHHs U uX npuioxkenus. — M.: YPCC,
2004.

21. Ilemposckuu M.I. Jlexuum 10 TEOpUM OOBIKHOBEHHBIX AH(QepeHnanbHbIX
ypaBHeHuil. — M.: Enutopuan YPCC, 2004..

22. Pacynos K.M. OObIkHOBeHHblE u(QepeHIaIbHble ypaBHEHUS M YpaBHEHHUS C
YaCTHBIMU NPOU3BOAHBIMU. — CMoneHck: Cmonl'VY, 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. Camounenxo A.M., Kpusowesn C.A., [lepecmiox H.A. [lnddepennpanpabie ypaBHEHUS:
IpUMepsI U 3a1aun. — M.: Beicias mikouia, 1989.

24. Cmenanos B.B. Kypc nuddepennmanbubix ypasaenuit. — M.: YPCC, 2007.

25. Quaunnoe A.d. Beenenue B Teopuio AudQepeHIUANbHBIX ypaBHeHUH. — M.:
Enuropuan YPCC, 2004.

26. Dnvceonvy J1.J. IuddepeHnnanbHbie YpaBHEHHS U BapUallMOHHOE UCYHCIIeHUE. — M.:
Enuropuan YPCC, 2003.

YpaBHeHUs MAaTeMaTHYeCKOH (PM3HMKH

27. Anues P.I". YpaBHeHHUs B 4aCTHBIX pon3BoaHBIX. — M.: DK3AMEH, 2006.

28. Emenvsanos B.M., Peibakuna E.A. YpaBHeHuss matremMatudeckoil Gpusuku. [IpakTukym
1o pemenuto 3aaad. — C.-116.: JIanp, 2008.

29. Mapmuncon JI.K., Manos FO.U. ]JluddepeHnmanbubie ypaBHCHHS MaTeMaTHYECKOM
¢uzuxu. — M.: MI'TY um. H.D.baymana, 1996.

30. Muxnun C.I'. Kypc matematnueckoit ¢pusuku. — C.-116.: Jlans, 2009.

31. Ilemposckuii U.I'. Jlekunn 00 ypaBHEHHAX C YaCTHBIMHU Npou3BOIHBIMU. — M.: YPCC,
2005.

32. Pacynos K.M. YpaBHenust MaTematnieckoit pusuku. — Cmosnenck: Cmonl'y, 2008.

33. Aeowxos B.HU., Jlyboeckuu II.b., Illymses B.I[I. Meroapl pemieHUs 3a1aq
MatemaTuueckoi ¢puzuku. — M.: ©UIMATIINUT, 2002.

34. TI'onockoxos J[.I1. YpaBHeHHsT MaTeMaTHueckoi (U3WKu. Pemenne 3amad B cucteme
Maple. — C.-I16.: TTutep, 2004.

35. CoopuuK 3a1a4 10 Matematuke. Yacts V. YpaBHeHHs MaTeMaTndeckoi (Gu3uku / noo
peo. A.JI. Mvuukuca u B.b. Munacana. — M.: YPCC, 2002.

36. Tuxonos A.H., Camapckuii A.A. YpaBHeHuss Matematnueckon pmuku. U3a. 4-e, ucnp.

— M.: Hayka, 1972.

7.3. Ilepeuenb pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKANUOHHOM ceTH « UHTEepHET»

e CucreMa JIMCTaHIIMOHHOTO 00y4deHust CMOJIEHCKOTO TOCYIapCTBEHHOTO YHHBEPCHTETA
http://moodle.smolgu.ru

e DeKTpOHHO-OMOIHOTEeYHas crcTeMa yHuBepcuteTa http://biblioteka.smolgu.ru

e HarmoHanbHBIN OTKPBITHIN YyHHBEpCUTET http://www.intuit.ru

e (OOpa3oBaTelnbHBII MaTeMaTHYCCKHIA caiiT http://exponenta.ru

e OOmepoccuiickuii MaTeMaTHUeCKui moprain http://www.mathnet.ru

8. MarepuajbHO-TEXHUYECKOE o0ecreyeHune

YyeOHasi ayIuTopusi /JUIsl MPOBeleHUs] 3aHATHH JIEKIMOHHOr0 THIA, OCHAIICHHAS
CTaH/JapTHOW y4eOHOH MeOenblo, MYJIbTUMEIUANPOSKTOPOM, HOYTOYKOM, KOJOHKaMH U
MHTEPAKTUBHOMN JTOCKOM.

YyeOHasi ayauTopus JUisl POBedeHNs] 3aHATHIl CEMHMHAPCKOT0 THNA, TPYNMOBBIX U
WHANBUIYAJIbHBIX KOHCYJbTALUH, TEKYIIEro KOHTPOJS W NMPOMEKYTOYHOIl aTTecTaluH,
OCHAILICHHAs CTaHJAPTHOH y4eOHOI MeOebIo.

ITomemenne UIsi CaMOCTOSITEIbHOM PadOThl — KOMIBIOTEPHBIN KJIacC C JIOCTYIIOM K
cetn «MHTepHe™ 1 OUOC Cmonl'V.

9. IlporpamMHoe obecnieyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuiieH3ust
66975477 ot 03.06.2016 (6eccpouHo).
Obyuatomumes obecneueH goctyn k OBC  «lOpaiit», nocTym B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.


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

