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JlononHeHHs: U U3MEHEHHsI, BHECEHHBIC B PabOYyl0 MPOrpaMMy MHCLHUIIMHEL, YTBEPXKICHBI Ha
3acefanu KateaperiudhepeHIHaIbHEIX YPABHEHHH;

- OOHOBIIEH CIHCOK JIHTEPATYPEI,

- 00HOBIEH (HOHJT OLIEHOYHBIX CPEICTB,

- 0OHOBIIEH HEOOXOAUMBIT KOMIUTEKT JTMI[EH3HOHHOTO IIPOrPAMMHOT0 00eCTICUeHH S,

- OOHOBNEH MepeYeHb COBPEMEHHBIX MNPOQECCHOHANBHBIX 0a3 JaHHbIX (B TOM HHCIE
MEKIYHAPOIHEIX pe(epaTHBHBIX (a3 NAHHBIX HAYYHBIX M3JaHMH) H HHGOPMalHOHHBIX
CTPABOYHEIX CUCTEM,

mpotokon 25.06.2018 Ne 9

3apenyromuii kadenpoii %/// / TOmarymos M.I'. /




Cnmcox 10KyMEHTOB M MaTepHaJIOB
1. [lepeueHr mMIAHUPYEMBIX PE3YIbTATOB OOYYEHUS MO AUCHMILIUHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3yIbTaTaMHi OCBOECHUS 00pa30BaTEIbHOM MPOTrPaMMBbI

2. llenb 1 MECTO TUCIUIUIMHBI B CTPYKTYpE 00pa3oBaTeIbHON MPOTPaMMBI

3. Conepkanue pabodeit mporpamMmbl (00bEM MHCHUIUIMHBI, THUIBI W BUIBI y4EOHBIX
3aHITHIA, y4eOHO-METOMIECKOe 00ECIIEUeHNE CAMOCTOSTEIIbHON pabOThl 00YJarOIIIXCs)

4. ®oHJ OLIEHOYHBIX CPEJCTB MO ITUCIUIIINHE
4. 1. IlepeyeHp KOMNETCHIMI C yKa3aHWEM STanoB uX (OPMUPOBAHUS B IPOIECCEe
OCBOCHHMSI oOpaszoBarenbHOW Tmporpammbl. OmucaHue TIOKa3aTeliel W KPUTEpPUEB
OIICHUBAHMS KOMIIETEHIIMI Ha Pa3NMYHBIX dTamax uxX (GpopMHpoOBaHUS, OMUCAHUE IIKAJ
OLICHUBAHUS
4. 2. TumoBble KOHTPOJIbHBIC 3a/IaHUS WIH UHBIE MaTePUAIIbI, HEOOXOTUMBIE JIJISl OI[EHKU
3HaHUW, YMEHHMI, HABBIKOB U OIbITa JAEATEIbHOCTH, XapaKTePU3YIOUIUX ATallbl
dbopMUPOBaHUS KOMIIETEHIIMH B MPOIECCe OCBOCHHUS O0pPa30BaTEIbHOW MPOTPAMMEI.
Mertoauueckue MaTepualibl, ONPENeaoIre Tpoeaypbl OLICHUBAHUS 3HAHWUW, YMEHUM,
HABBIKOB M  OMBITa JIEATENBHOCTH, XapPaKTEpU3YIOIIUX JTanbl  (QOpMHUPOBAHUS
KOMIIETEHINI

4. 3. PedTHHI-IUIaH TUCIUIUINHBI

5. YueOHo-MeToAMuECKOE U HH(POPMAITMOHHOE 00ECTIeYeHUE AUCITUTUINHBI
5. 1. IlepeueHb OCHOBHOM M JONMOJHUTEIBHON Yy4eOHOH JIUTepaTypbl, HEOOXOAUMOM IS
OCBOCHUSI TUCIIUTUTHEI
5. 2. Ilepedens pecypcoB HH(OPMAIIIOHHO-TEICKOMMYHUKAIMOHHOM ceTn «HTepHeT» 1
HPOTPaMMHOTO 00ecIieueHHs, HeOOXOAMMBIX JJIsl OCBOCHUS TUCIIUTUINHBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HEOOXOoaUMast IS OCYIIECTBICHUS 00pa30BaTEILHOTO
nmpomnecca no JUCHUITIIAHC



1. IlepedyeHb MUIaHMPYeMbIX pPe3yJIbTATOB 00y4eHHS MO JUCIUILIHHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH pPe3y/IbTaTaMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Ipomiecc oOCBOCHUS AMCHMIUIMHBI (MOJYJIs) HAmNpaBieH Ha (GOPMHPOBAHUE CIEIYIOUITUX
KOMIIETECHLIUM:

PesynbTaThl 00y4eHus

dopmupyemasi KOMIIETCHIUSA
(c ykazaHHMeM KO0J1a)

IIpumeuanue

3uanus | 3HaTh: ocHOBHEIC MOHATHS, | OIIK-1: roTOBHOCTBIO MCIIOJIB30BaTh
OIpeieNIeHus ¥ CBOICTBA (GyHAaMeHTalbHbIE 3HAaHUs B 00J1aCTH
00BEKTOB IPEMoIaBaeMoit MaTEMaTUYECKOT0 aHaJIN3a, KOMIUIEKCHOTO U
JTHCIUATUIMHEI, (GYHKIIMOHATBLHOTO aHAIN3a, aJreopsl,
(bopMyIUPOBKH U AHAIUTUYECKON Tr€OMETPHH,
JI0Ka3aTeabCTBa T pepeHIaIbHON reOMETPUN U TOIOJIOTHH,
YTBEPXKICHUM, TpuiIokeHus: | auddepeHnnanbHbIX ypaBHEHUH, TUCKPETHON
K ApYruM o0aacTsaM MaTeMaTHKU U MaTEMaTU4ECKOM JIOTHKHU, TEOPHH
MaTEMaTUYECKOTO 3HAHUSA U | BEPOATHOCTEHW, MaTEMaTUUECKON CTATUCTUKU U
K JUCLUIUINHAM CJIydaliHBIX MTPOLIECCOB, YUCICHHBIX METOIOB,
€CTECTBEHHOHAYYHOI'O TEOPETUYECKON MEXaHUKH B OymyIien
coJiepKaHUs po¢eCCHOHATIBHOM 1€ TETbHOCTH

YMeHus | Ymersb: OIIK-1: roTOBHOCTBIO UCHOJIb30BaTh
- IOKa3bIBaTh YTBEPXKAEHUSA | (QyHAaMEHTAIbHbIC 3HAHUS B 00J1aCTH
U pelaTh 3a/1a4u MaTEMaTUYECKOT0 aHaJIN3a, KOMIUIEKCHOTO U
MpPETno1aBacMon (GYHKIIMOHATIBLHOTO aHAIKM3a, aJreOpHl,
JUCLUATUTMHBL, AQHAIUTUYECKON Tr€OMETPHH,
- IPUMEHSATH M1OJTy4YE€HHbIE Tu(epeHIaIbHON reOMETPUN U TOIOJIOTHH,
HaBBIKU B APYTUX o0nacTsX | nuddepeHInanbHbIX YpaBHEHHM, JUCKPETHOM
MaTeMaTHYeCKOro 3HaHU, MaTeMaTHKU 1 MaTEMaTU4ECKOM JIOTHKHU, TEOPHU
JUCLUATUTMHAX BEPOSATHOCTEW, MATEMaTUUECKON CTATUCTUKU U
€CTECTBEHHOHAYYHOI'O CJIydaliHBIX MTPOLIECCOB, YNCICHHBIX METOIOB,
coaepKaHus TEOPETUYECKON MEXaHUKH B OymyIien

Ipo¢eCCHOHATIBHOM 1€ TEIbHOCTH

Bnanenu | Baaaers: HaBbIKaMU OIIK-1: roTOBHOCTBIO HUCIIOIBE30BAaTh

IPUMEHEHHUS dbyHaaMeHTaNbHbIC 3HAaHUS B 00J1aCTH

(HaBbIKM | (YHIAMEHTAJIBHBIX 3HAHUH | MaTeMaTUYECKOIO aHAJIN3a, KOMIUIEKCHOTO U

/ ombIT | B 0OJacTH mpenojaBaeMoil | (yHKIMOHAJIBLHOTO aHAN3a, alreopsl,

HesTenb- | JUCUUIUIMHBI B Oyaymien AQHAIUTUYECKON Tr€OMETpHH,

HOCTH) npodecCHOHAIbHON nuddepeHIaIbHON TEOMETPUN U TOTIOJIOTHH,
JESTEIIbHOCTH Qg depeHMaIbHbIX YPaBHEHU], TUCKPETHON

MaTE€MaTUKH U MaTEMaTUYECKOM JIOTUKH, TEOPUH
BEPOSATHOCTEM, MATEMATUYECKOW CTATUCTUKHU U
CIIy4alHBIX MPOILIECCOB, YNCIECHHBIX METOOB,
TEOPETUIECKON MEXAHHUKH B OymyIIei
npoecCHOHANBHOM e TEIbHOCTH




2. leab 1 MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl.
JuctunnuHa «/{uddepernuanpabie ypaBHEHUS» OTHOCUTCS K 0a30BOM 4acTH.

Hucuunnuna uzyvaercst Ha 2 Kypce B 3-4 cemecmpax
Lesb n3ydeHus TUCIMILTHHBI: OCHOBHBIC TIOHSTHS TEOPUH TU(PEpEHINATBHBIX YPaBHEHUH,
OCHOBHBIE TUTIBI TU((HEepeHIINATEHBIX YPaBHEHUH 1 METO/IBI KX UHTETPUPOBAHUS, IPUMEHSThH O0IIHE
METOJIBI K PEIICHUI0 KOHKPETHBIX 3a/1a4 B MaTeMaTHKe H (hHU3HKeE.

JJist OCBOCHUS TUCITUTUIMHBI HEOOXOIMMBI KOMITETEHITUH, C(POPMHUPOBAHHBIC B PAMKAaX W3YYCHHUS
CIICAYIONIMX TUCIHUILTIH: aHAIMTHIECKasi TeOMETPHS, MaTeMaTHUECKUI aHanm3, anredpa. OcBoeHue
muctuiinHel «/{uddepennnanbapie ypaBHEHH» HE00X0IUMO MPH MOCIEIYIOIIEM N3YICHUH
JTVCIUTUTAH «YpaBHEHUS B YACTHBIX MPOU3BOIHBIX», « Teopust BEpOSITHOCTEN» U psifia IPYTUX.

3. Conep:xkanue padoyeil nporpaMMbl (00beM IMCHUIIMHDBI, TUIIBI 1 BUAbI y4e0OHbIX 3aHATHH,
y4eOHO-MeToau4YecKoe odecnedeHne CaMOCTOATEeIbHOI padoThl 00y4aOIINXCs)

Copneprxanue paboueil nporpammsl npeacraieHo B [Ipunoxennn Ne 1.



4. DoHJ OLIEHOYHBIX CpE€ACTB MO TMCHHUIIJINHE

4. 1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHMEM ITANOB HX (OPMHUPOBAaHKS B polecce 0CBOCHHUsI 00pa30BaTebHOM MporpaMmbl. Onucanue
NoKa3arteJieil M KpuTepHeB OLlCHUBAHUSI KOMIIETEHIUI HA Pa3/INYHBIX 3Tanax ux GopMUpoBaHusl, ONMCAHHE IIKAJ OLlCHUBAHUS

Koxa u popmynupoBka KoMIeTeHIIMN
OIIK-1: TOTOBHOCTBIO HUCHOJIB30BATh (PYHJAMEHTAIbHbBIE 3HAHUS B 00JIACTH MAaTEMaTUYECKOTO aHaln3a, KOMIIEKCHOTO M (DYHKIIMOHAIBHOTO
aHanu3a, anreOphl, AHAIUTHYECKOW TeoMeTpuH, auddepeHInaIbHOil TeOMETPUM M TOMOJOTHH, Aud(epeHINaTbHBIX YpPaBHEHHH, JIHUCKPETHOU
MaTEeMaTUKU U MaTeMaTHYEeCKOU JIOTUKH, TCOpUH BepOHTHOCTeﬁ, MaTEeMaTHYECKOM CTAaTUCTUKU U cnyqaf/'leIx nponeccoB, YUCICHHBIX MCTO/OB,
TEOPETHYECKON MEXaHHKHU B OynyIiei mpodeccuoHaaIbHOM AeSITeIbHOCTH

Jrtan IInannpyemble pe3yJibTaThI KpuTepun oneHnBaHus pe3yJIbTaTOB 00yUeHHA
(ypoBeHb) 00yuyeHust
OCBOEHUS (Tokazarenu JOCTHIKEHHUS «He 3auTeHOY «3aUTCHOY
KOMIIETEH| 33/JaHHOTO YPOBHsI OCBOCHHUS
U KOMIIETEHIIMH) 2 («He 3 4 («Xopormioy) 5 («OTHyHOY)
YIAOBIIETBOPHUTEIHEHOY) («Y TOBIIETBOPUTEIIHHO )
[TepBerit | 3HaTh: OCHOBHBIC TTOHATHS, ®dparMeHTapHBIC Hemonasre CdopmupoBaHHbIe, Ho | CopmupoBaHHBIC
JTamn OTIpeJIeJICHNsI U CBOMCTBA npeACTaBICHUS 00 | mpexncraBneHus 00 | conmepxarue OTIETbHBIC | CHCTEMAaTUYeCKue
(ypoBeHB) | 0OBEKTOB IpeTOAaBaeMOI OCHOBHBIX MIOHATHUAX, | OCHOBHBIX TIOHATHSX, | IPOOEIBI TIPEJICTaBICHUS 00 | MpejacTaBiIeHUsT 00 OCHOBHBIX
JTUCIUTUTAHBL, POPMYIHPOBKH | OTpEIeNIeHUsIX U | ONpeneneHmsIX M | OCHOBHBIX MOHATHUAX, | MOHATHUAX, OIpPENENCHUAX |
U J10Ka3aTelbCcTBa CBOMCTBax 00BEKTOB | CBOMCTBAX 00BEKTOB | OMpEAENIeHUsIX M CBOWCTBAaxX | CBOMCTBAX 00BEKTOB
YTBEP)KIACHUH, IPUIOKEHUS K | MIPernoJaBaeMoiu npenogaBaeMoin O00BEKTOB  MPENOoJaBacMOi | MpenojaBaeMol  JUCLUIUTUHEI,
IpyTuM 00JacTsIM JTUCITATUTAHBL, JTUCITUTUTAHBL, JTUCITUTUTAHBL, (hopmynHpoOBKax u
MaTeMaTHYECKOTO 3HaHUS M K | (hOPMYITUPOBKAX " | hopMyITUPOBKAX 1 | GopMyITHUPOBKAX Y | I0Ka3aTeabCTBAX YTBEPXKICHHUIA,
JUCTIMILITNHAM JIOKA3aTeNIbCTBAX JTIOKa3aTeIbCTBAX JIOKa3aTeNIbCTBAX TIPITOKEHUSX K TIPYTHM
€CTEeCTBEHHOHAYYHOTO YTBEpXKICHUH, YTBEpXKICHUH, YTBEPXKACHUH, MPIIOKEHUAX | 00JIacTsIM MaTeMaTH9IECKOTO
CoJlepKaHUs MPUJIOKEHUSIX K APYTUM | IPWIOKEHHUSIX K JAPYTHM | K JIPYTHM o0jacTsM | 3HaHUST W K JUCIHIDIMHAM
o0macTsIM o0macTsIM MaTeMaTHYECKOT0 3HAaHUS U | €CTECTBEHHOHAYYHOTO
MaTeMaTHYeCKOTO 3HAHUS | MATEMaTHYECKOTO 3HAHUS | K TUCIUIUTAHAM | COEp)KaHuUs
u K TUCIUIUIAHAM | U K JTUCIUIUTNHAM | €CTECTBEHHOHAYYHOTO
€CTECTBEHHOHAYYHOT'O €CTECTBEHHOHAYYHOT'O COJICpIKaHUS YTBEPKIACHUN
coJep)KaHusl COJICpPIKaHUS




Bropoii | YMeTh: @®parmeHTapHble yMeHUs | B nenoMm ycnoemmsoe, HO B menom ycmemnoe, HO | ChopmupoBaHHOE YMEHUE
JTan - IOKa3bIBaTh YTBEPKACHUS U | JOKA3bIBaTh YTBEPKIACHUS | HE CHUCTEMaTUYECKOE | coepKaIiee OTHETBHBIC | TOKA3bIBaTh YTBEPKACHUS U
(ypoBeHB) | pemaTh 3a1aun U pelaTh 3a1a4u yMEHHUe JTOKA3bIBaTh | MPOOECIIBI B YMEHUU | peniaTh 3aJaud IpenogaBacMoi
MIPETo1aBaeMoil TUCIIUIUTHHBI, | TPETI0/1aBaeMOi YTBEpXKACHUS W peliaTh | JOKa3bIBaTh YTBEPXKACHUS W | TUCIUTLIAHBL, MIPUMEHSTh
- IPUMEHSTDH MMOTYYCHHBIC JUCUUIUIMHBL, IPUMEHATh | 33a7a4d  IPernojaBacMol | pelaTh 3aJ]a4y | TIOJNyYeHHbIE HABBIKU B JAPYTUX
HABBIKYU B JIPYTHX 00JIACTAX MOJTyYCHHBIC HABBIKH B JUCUUIUIMHBL, TPUMEHSTH | MPENnoaaBacMon o0macTsx MaTeMaTUYECKOIo
MaTeMaTU4eCKOro 3HaHUS, JIPYTHUX 00JIacTsIX MONTyYeHHbIE HABBIKM B | TUCIUTUIAHBL, MIPUMEHSATH | 3HAHUS, JTUCTIATITIHAX
JTUCIIATITIHAX MaTeMaTHYECKOTO TIPYTUX 00JacTAX | MONy4EeHHBIE  HAaBBIKK B | €CTECTBEHHOHAYYHOTO
€CTECTBEHHOHAYYHOT O 3HAHUS, TUCIUILTUHAX MAaTeMaTHU4eCKOro JIPYTUX 0o0nacTsax | comepKaHus
CoJlepKaHUs €CTEeCTBEHHOHAYYHOTO 3HAHUA, TUCIUIUTNHAX | MATEMaTHYeCKOTO  3HaHUS,
CoJlepKaHUs €CTEeCTBEHHOHAYYHOTO JTUCTIATITIHAX
coiepKaHus €CTECTBEHHOHAYYHOT O
coJiepKaHus
Tpe | Baaaernb: HaBbIKAMU ®parmMeHTapHoe B uenom ycmemHoe, HO | B menom ycnemHoe, HO | YCHEIIHOE M CHUCTEMaTHYECKOE
TUH MIPUMEHEHUS BJIa/ICHUE HaBBIKAMH | HE CHUCTEMaTH4eCcKoe | coaeprKaliee OTJICNbHBIE | TPUMEHEHNE HaBBIKOB
aTan (hyHIaMeHTAITLHBIX 3HAHWH B MIPUMEHEHUS MPUMEHEHUE HAaBBIKOB | MTPOOECIIBI MIPUMEHEHUE | UCTIOJIb30BAHUS
(ypoBeH | oOmacTu mpenogaBaeMon (byHIaMEeHTaIbHBIX WCTIOJB30BAHUS HaBBIKOB UCTIONIb30BAHUS | QYH/IaMEHTANBHBIX 3HAHUHA B
b) JTUCIUILTAHBI B OyayIien 3HaHUN B obmacty | (hyHJIaMEHTAIBHBIX (yHIaMeHTaIbHBIX 3HAHUH B | o0nacTH MIPEeTIo/1aBaeMoi
poheCCUOHATBHOMN MpenoaBacMoin 3HaHUI B obnactu | obmactu MPENoIaBaeMoOM | TUCHUTUTUHBI B Oymymiei
JIEATEIbHOCTH JUCIIWIUTAHBL B OyAyIIeH | mperoaaBaeMoit MUCIMIUIUHBL B Oyaymied | mpodecCHOHANBHON
npodeccHoHaTLHOM TUCITUIIIMHBI B OymyImien | mpodecCHoHaTbLHOM JIeATCITLHOCTH
JIeSITeIbHOCTH npodecCHOHATBHOM JIeSTeNIbHOCTH
JIEATEIbHOCTH

Kpurepusimu olileHUBaHUs SBISIOTCS Oaslibl, KOTOPBIE BBICTABISIOTCS IMPENOJIaBaTeIeM 3a BUIBI JIEATEIHHOCTH (OLIEHOYHBIE CPEACTBA) IO
UTOTaM M3y4YeHHUS MOAYJeH (pa3lieloB AWCIMILIUHBI), MEPEUMCICHHBIX B PEUTUHT-IUIAHE AWCHUIUTUHBI (075 9K3aMeHd: TEKYIUd KOHTPOIb —
MakcumMyMm 40 6aioB; pyOeKHBIH KOHTPOIh — MakcuMyM 30 0aJjioB, MOOUIPHUTENbHBIC Oamuibl — MakcuMyM 10; 05 3auema: TEKyIUd KOHTPOIb —
MakcuMyM 50 GayioB; pyOexHBIH KOHTPOJIb — MakcuMyM 50 0aiioB, HOOIIPHUTEIbHBIE OaJIbl — MakcuMyM 10).

[Ixane! orleHUBaHUS:

(051 aK3aMena:
oT 45 1o 59 6aT0B — «yIOBIECTBOPUTEIHHOY;

oT 60 110 79 6aMI0B — «XOPOIIOY;

oT 80 6aIJIOB — «OTIUYHOY.
o7 3auema:
3auTeHo — oT 60 10 110 peirTrHTOBBIX 0a/muToB (BKII0Yas 10 mMOOmpUTENbHBIX OAJIIIOB), HE 3a4TeHO — OT 0 10 59 peUTHHTOBBIX 0aJlIOB).




4. 2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIH MHbIC MaTepHaAJIbI, HCOﬁXOIlI/IMbIe AJISA OHCHKH 3HaHI/II71, yMeHHﬁ, HABBIKOB H OIIbITA J€ATCJIBHOCTH,

XapaKTepu3ywIIuX 3Tanbl ((OPMHUPOBAHUS KOMIIETEHIIUI B IIpolecce 0CBOCHUA 00pa3oBaTe/ibHOI nporpamMbl. MeToanuyeckue
MaTepHuaJibl, ONpeaesolue NPoueIypbl OeHNBAHNS 3HAHUI, YMEHUI1, HABBIKOB U ONbITA AeATeIbHOCTH, XapPaKTePU3YyOIIMX 3TANbI

¢dopmupoBaHus KOMIIETeH M

Oranbl PesynbTarel 00y4yeHus Kommnerenuust OneHo4HBIE CpeACTBA
OCBOEHUS
1-# oTamn 3HaTh: OCHOBHBIC ITOHATHS, OIIK-1: TOTOBHOCTBIO UCIIOJIE30BATh PyHIAMEHTAIbHBIC 3HAHMS B KontponbsHas pabora, prp,
OTIpeieNIeHNsI U CBOMCTBa OOBEKTOB 001aCTH MaTEeMaTHYECKOT0 aHANIN3a, KOMIUIEKCHOTO H KOJIJIOKBUYM, 3a4€T, 9K3aMEH
3HaHus npenoJaBaeMon AUCHUIIIHHBL, (YHKLIMOHANBEHOTO aHaJIN3a, aNreOphl, aHATUTHIECKON TeOMETPUH,
(hOpMYITHUPOBKH U TI0KA3aTEILCTBA nuddepeHInanbHONR TeOMETPHH U TOIOJOTHH, TU(depeHIInaTbHBIX
YTBEP)KICHUH, IPUIOKEHUS K YpaBHEHUH, TUCKPETHON MaTeMaTHKH U MaTeMaTHUECKOW JIOTHUKH,
JIpYruM 00JacTsM MaTeMaTHUECKOTO | TEOPUU BEPOATHOCTEH, MATEMaTHIECKOW CTATUCTUKHU M CITyYaiHBIX
3HaHUSA U K TUCITUTUINHAM MIPOIIECCOB, YHCICHHBIX METOJOB, TEOPETHYECKON MEXaHUKH B
€CTECTBEHHOHAYYHOTO COAEP KaHUS Oymyieit mpodeccnoHaNbHON AEITEIEHOCTH
2-it oTamn YMmerth: OIIK-1: TOTOBHOCTBIO UCTIONB30BATh (hyHIaMEHTAIbHbIE 3HAHUS B KontponsHas pabota, prp,
- IOKa3bIBaTh YTBEPKACHUS U pelIaTh | 00JIACTH MaTeMaTHYECKOro aHalu3a, KOMIIEKCHOTO U KOJIJIOKBUYM, 3a4€T, 9K3aMEH
Ymenus 3aJauy MPETo1aBaeMoit (YHKLIMOHANBEHOTO aHaJIN3a, aNreOphl, aHATUTHIECKON TeOMETPUH,
JUCIUTITAHBL, QG pepeHINATEHON TEOMETPUH U TOTIOJIOTHH, AuddepeHrnanbHbIX
- IPUMEHSITh TOTy4YEHHbIE HABBIKK B | YpaBHEHHM, TUCKPETHONH MaTeMAaTUKH U MaTeMaTHIECKOM JIOTHKH,
JIpyrux o0NacTsIX MaTeMaTHIeCKOro TEOPHH BEPOSITHOCTEH, MATEMaTUIECKOH CTATUCTHKH U CIy49aiHBIX
3HaHUS, TUCIUTUTHHAX MPOIIECCOB, YHCICHHBIX METOJOB, TEOPETHYECKON MEXaHUKH B
€CTECTBEHHOHAYYHOTO COAEP KaHHUS Oyaymieit mpodeccnoHaNbHON AESTEIbHOCTH
3-ii oTan Bnaperb: HaBbIKAMU IPUMEHEHHS OIIK-1: roTOBHOCTBIO UCTIONB30BaTh (yHAAMEHTAIbHbBIEC 3HAHHS B Konrtponbnas pabota, prp,
($yHIaMEHTaIbHBIX 3HAaHUH B 007aCTH | 00JIaCTH MaTeMaTHYecKOro aHajn3a, KOMIIEKCHOTO U KOJIJIOKBUYM, 3a4€T, 9K3aMEH
Bnagets MperogaBaeMoil TUCITUTUINHBI B (YHKIIMOHAIBEHOTO aHAJN3a, alreOphl, aHATUTUIECKOW TeOMETPHUH,
HaBBIKaMH Oynymeit mpogeccrnoHanbHOM nudepeHINANTEHON TEOMETPUH U TOTIONOTUH, AU depeHIrnanbHbIX

JACATCIIBHOCTHU

YpaBHEHUH, TUCKPETHON MaTEMaTHKU U MAaTEMaTUICCKON JIOTHKH,
TEOpUHU BEPOATHOCTEHN, MAaTEMATUUECKOM CTATUCTUKU U CITyYaiHbIX
MPOIIECCOB, YHCICHHBIX METOOB, TEOPETHYECKON MEXaHUKH B
Oyaymiei mpoheCcCUOHATBHON e TEIBHOCTH




4. 3. Pettmunz-nian Oucyuniunbl

PelTuHr—1u1an AMCUUIUIMHBI PEICTABJICH B MIPUIIOKEHUH 2.

DK3aMEeHAIIHOHHBIE OMJIEeThI

CrtpykTypa 5K3aMeHAIlMOHHOrO Owuiera: 2 TeopeTHueckux Bompoca. llepswiii Bompoc 3a 1
CEMEeCTp, BTOPOM BOIPOC 3a 2 CEMECTP.

10.

11.

12.
13.

14.
15.
16.
17.

18.

19.
20.

Bonpock! ajist sx3amMeHa:

[Tonarue muddepeHaIbHOr0 ypaBHEHUs U ero perieHusi. Materpanbabie kpusble. [lonsaTHe
obmrero pemenus AU epeHInaTbHOTO YpaBHEHUS.

3anaua Komm. Teopema (Ileano) cymectBoBanus pemenus 3agaun Komm. Teopema (ITukapa)
CYLIECTBOBAHMSI U €JMHCTBEHHOCTH perienus 3anaun Komu.

JudpdepeHnnansabie  ypaBHEHUs, WHTETPUPyeMble B  KBagparypax. YpaBHEHUS C
pazaersifonuMIcs nepeMeHHbIMU. OnHOponHble ypaBHeHusBumax = f(x,t). YpaBHeHHs B
nonueix  auddepentmanaxsunaP (x, t)dx + Q(x, t)dt = 0. JluHeliHble ypaBHEHHS MEPBOTO
nopsizka Buma x' = a(t)x + b(t).

Jluneitnple auddepeHunanbHble ypaBHEHUS N-rO MOpsAIKa BHIA xM™ + al(t)x("_l) +
+a,(®)x™ 2 + o+ a, (DX + a,(t)x = f(t). DyHmaMeHTaTbHAs CHCTEMa  pelICHHL
OJIHOPOJIHOI'O JIMHEHHOI0 YPaBHEHHUS.

OOmee penieHHEe OAHOPOJHOTO U HEOJAHOPOAHOTO JMHEMHOTO ypaBHEHHUS N-TO MOpSIKA.
Metoa BapHualiuu MPOU3BOJIbHBIX OCTOSHHBIX.

Cxema pemieHuss JHUHEWHBIX UG (PEpEeHIMATBHBIX ypaBHEHHH BTOPOro TOpsJKa C
noCTOsSTHHBIMU Kodbdunuentamux’’ + ax’ + bx = f(t).

DyHKIMU OT MATPUILL U X BBIYKMCIEHHE. DKCIOHEHTA MaTpuIbie AL,

JIuneiinpie cucteMsl auddepeHmanbapix ypasaenuii x' = A(t)x + f(t). OyHaameHTaabHas
cHCTeMa pellieHui U QpyHJaMeHTaTbHAS MATPHIIA PEIICHUI OHOPOIHOM crcTembl X' = A(t)x.

®opmyia Komru 06111ero pemieHnst 0fHOpoaHONX = AX ¥ HEOTHOPOIHOU cucTeMbl X' = Ax +
f (t)nuddepeHmanbHBIX YpaBHEHUN € TIOCTOSIHHBIMU KO3 (UITUCHTAMH.

®dopMmyIbl 0OIIEr0 pEIIeHUs] JTHHEHHON OXHOPOIHOM CHCTEMBI BTOpOro mopsiaka x' = Ax(B
TepMUHAX COOCTBEHHBIX 3HAUYECHUN U COOCTBEHHBIX BEKTOPOB MaTPHIIHI A).

KpaeBbie 3amaun nins nuddepeHNnanbHbIX YpaBHEHMA. Pa3pemmMocTh KpaeBbIX 3a1ad s
TUHENHBIX TuddepeHanbHbIX ypaBHEHUH BTOPOTO MOPSIIKA.

3amada 00 U3rude CTepxHsI.

ABTOHOMHBIE ypaBHEHMSI U cHcTeMbl. (CBOHCTBa aBTOHOMHBIX CHCTEM. TpaeKkTopuu
ABTOHOMHBIX CHCTEM U UX OTJINYME OT HHTETPATBHBIX KPUBBIX.

Touku paBHOBeCHS (0COOBIE TOYKH) U IEPHOIUUCCKUAEC PEIICHUS (IIUKIIbI) aBBTOHOMHBIX CHCTEM.
da3oBbIe MpoCcTpaHCTBau (ha3z0BbIE MOPTPETHI ABTOHOMHBIX crcTeM. Da30oBoe 1Mojie CKOPOCTEH.

da30BbIe HOPTPETHI ABTOHOMHBIX YPaBHEHH MEPBOTO MOPSIIKA.

da3oBble  MOPTPETHI  JIMHCHHBIX  aBTOHOMHBIX CHCTEM BTOpPOro mopsjakax’ = Ax.
KnaccudukanusocoOsix TOUEK Ha MIIOCKOCTH: y3€71, ceniio, Pokyc, EeHTp.

@a30Bble MOPTPETHl HENWHEHHBIX ABTOHOMHBIX CHCTEM BTOPOTO MOpSAKAa B OKPECTHOCTHU
0co00i1 Toukn. JInHEeapru30BaHHOE YpaBHEHHE.

@®a30BbII NOPTPET MATEMATUYECKOIO MAATHUKA.

[Tonsitue ycroiumBoct 1o JlsmyHOBY pemeHnit nuddepeHIaIbHBIX  YpaBHEHUM.
AcuMnroTuueckas ycToiMunBocTh. CBOWCTBAa YCTOMUMBOCTH HYJEBOTO PEIIECHUS JIMHEHHOTO
ypaBhenusi x' = qxmnpuq < 0,q > 0uqg = 0.



21. Ilpyu3Haku yCTOMYMBOCTM HYJIEBOM TOUKM pAaBHOBECUS JIMHEHHBIX aABTOHOMHBIX CHUCTEM
X' = Ax.

22. TIpu3HaKH yCTOHYMBOCTH TOYCK PABHOBECHSI HEMHEHHBIX aBTOHOMHBIX cucTteM X' = f(X).

23. YCcTOHYMBOCTh TOUEK PABHOBECHS MaTEMATHUYECKOIO MAsITHUKA.

24. YcroitunBble MaTpullbl U MHOTOwIeHbl. Teopema Cronona. Kpurepuii Payca-I"'ypBura.

25. OCHOBBI UNCJIEHHBIX METO/I0B pemenus 3agaun Komm. Meton Diinepa u meron Pynre-Kyrra.

26. Ilonsitue nuHamuyeckol cuctembl. [Ipumepsl TUHAMUYECKHX CHUCTEM: MOAENb MainbTyca,
MoenbDepPXIONbCTa, MOAEHb «XUIIHUK-)KEPTBA», MATEMaTU4YECKUIl MAasTHUK, MOJEIb
Jlopennia. Toukn paBHOBECHS 3TUX CUCTEM U CBOMCTBA YCTOMYHUBOCTH.

OO6pa3err PK3aMeHaIMOHHOTO OMIIeTa:

OEAEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI’)KETHOE OBPA3OBATEJIbHOE
YUYPEXKJIEHUE BBICHIEI'O OGPA30BAHUS
«BAIIIKUPCKUU T'OCYJIAPCTBEHHBI YHUBEPCUTET>»
DAKYJIBTET MATEMATHKH U UTHO®OPMAILIMOHHBIX TEXHOJIOI' U
KA®EJIPA ITNO®PEPEHIIUAJBHBIX YPABHEHUI

JK3aMeHANMOHHbIN OmiieT Nel
no Kkypcey «dugpepenyuanvnvie ypasnenusn»

1. Tlonstue muddepeHMaTbLHOTO YpaBHEHUS W €ro pemeHus. VHTerpajbHbIe KPHUBHIE.
[onsarue obmero pemenus 1udpdepeHInaITbHOr0 YpaBHEHUS.
2. TIpu3HaKH yCTOHYMBOCTH TOYCK PABHOBECHSI HEIMHEHHBIX aBTOHOMHBIX cucteM X' = f(X).

3.
[Ipenonasarens FOmarynos M. I, ./ /

3aB. kadenpoit FOmarymnos M. T'. / /

[lepeBon ouenku u3 100-6a11pHON B 4eTHIPEXOAJUIBHYIO TPOU3BOAUTCS CIEIYIOIIUM 00pa3oM:
- otimvHO — oT 80 10 110 GamtoB (Bkirovast 10 moOHPUTENBHBIX OAJIIOB);
- xopoto — ot 60 g0 79 6amios;
- YIOBJIETBOPUTEIHHO — OT 45 10 59 6amos;
- HEYJIOBJICTBOPUTEIBHO — MEHee 45 6auios.

Kpumepuu ouyenku (6 6annax):

- 25-30 6annoe svicmasnsiemcs cmyoenmy, eciu cmyoeHm 0ail NOJHble, PA36ePHYmble OMeEenivl
Ha 8ce meopemuyeckue 60NPocsl buiema, npoOeMoOHCMPUPOBAl 3HAHUE PYHKYUOHATLHBIX
803MONCHOCHE, MEPMUHONLO2UU, OCHOBHBIX 2IeMEHMO8, YMeHUe NPUMEHAMb meopemuieckKue 3SHaHus
npu 8bINOIHeHUU npakxmudeckux 3aoanui. Cmyoenm be3 3ampyoHeHull Omeemui Ha 6ce
Odononnumensvhvie 6onpocsl. [lpakmuueckas yacms pabomvl 8bINOIHEHA NOIHOCHbIO 6e3
HemoyHocmetl U OUUOOK,

- 17-24 6annoe svicmasnsemcs cmyoenmy, eciu CmyoeHm packpblll 8 OCHOBHOM MeopemuyecKue
80NPOCHI, 0OHAKO OONYUEHbl HEMOYHOCMU 8 ONnpedeleHUul OCHO8HbIX nouamui. Ilpu omeeme na
00NnoIHUmMeNbHblE BONPOCHI OONYUjeHbl Heboabuiue HemoyHocmu. 1Ipu vlnoaHeHuU NPaKmu4ecKoul
yacmu pabomul OONYUeHvl HecyuecmaeeHHble OUUOKU,

- 10-16 6anno6 svicmasnsiemcs cmyoeHmy, eciu npu omeeme Ha meopemuieckue 60npocyl
CMYO0eHmom OONYUeHO HECKOILKO CYUIeCMBEHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHLIX NOHAMULL.
Jlocuka u nonnoma omeema cmpaoarom 3aMemHbIMU U3bAHAMU. 3aMemHubl npodebl 8 3HaHUU
OCHOBHBIX Memo0o0s. Teopemuueckue 0Npocyl 8 YeroM U3N0HCEHbl OOCMAMOUHO, HO C NPONYCKAMU
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mamepuana. meromes npunyunuanbhbvie OwUOKU 8 102UKe NOCMPOeHUs Omeema Ha 60Npoc.
Cmyoenm He pewiun 3a0ayy uiu npu peueHuy OOnyujervl epyovie OuUOKU;

- 1-10 6annoe svicmasnsemcs cmyoenmy, eciu Omeem Ha meopemuyecKue 60nPocyl
c8UdemenbCmeyem 0 HeNOHUMAHUU U KPAliHe HeNOJIHOM 3HAHUU OCHOBHBIX NOHAMULL U MEMOO08.
ObHapyxcusaemcs omcymcmeue HA8blKo8 NPUMEHeHUs MeopemuyecKux 3SHaHull npu 8bINOJIHEeHUU
npaxmuyeckux 3aoanuti. Cmyoenm He cMo2 Omeemums Hi Ha 00UH OONOJIHUMENbHbI 8ONPOC.

IIpumepHbIe TeMbl NPAKTHYECKUX 3aAHATHI

JAu¢pdepennnaibHbie ypaBHEHH NEPBOro MOPAAKA, pa3pelieHHbIe OTHOCUTEILHO

NMPOU3BOJIHOMI
1).ITonsitre muddepeHManTbLHOTO ypaBHeHUS. MeTO ] H30KIMH
2) YpaBHEHHS C pa3AeISIONIMMUCS IEPEMEHHBIMH;
3) I'eomeTpuyeckue U (pusnuecKue 3a1aun
4) OHOPOIHBIE YPAaBHEHHS,;
5) YpaBHeHus B NOJHBIX AU depeHnnanax; MHTerpUPYIONINil MHOKUTEIb;
6) Jluneitnoe ypaBHeHue;ypaBHeHne bepnyim;

Jdudpepennuaibabie ypaBHEeHH, He pa3pellieHHbIe 0THOCUTEILHO IIPOU3BOIHOIM: :
7) Meron BBeZIcHUS TTapaMeTpa;
8) YpaBHenus Jlarpanxka u Knepo;
9) Teopema cyIieCTBOBaHMS M €IMHCTBEHHOCTH pelIeHus 3a1a4uu Komm; ocoObie pemeHus.

JAudppepennuaibabie ypaBHEHHS BbICIIUX NOPAAKOB :
10) YpaBHeHus1, JOoMyCKarONMe TOHMKCHHUE TIOPSIKA;
11) JIunelinsle ypaBHEHUS C MOCTOSIHHBIMH KO PHUIIMEHTAMU;
12) JIuneitabie ypaBHEHUS C IEPEMEHHBIMU K03 HUITMCHTAMHU
13) Kpaessle 3anaun; ¢ynkimu ['puna;

CucreMbl 00bIKHOBEHHBIX 1M PepeHIIuaATbHBIX YPABHEHUH :
14) JIuneliHbIe CHCTEMBI C TOCTOSTHHBIMH KO3 GHUIIMEHTaMH;
15) Obmiee pereHue JIMHEHHOM HEOHOPOAHONW CHCTEMbI YPAaBHCHHUA;

YcronyuBocTs :
16) Onpenenenue yCTOMIUBOCTH 110 JISTTYHOBY, aCUMIITOTHYECKON YCTOMYMBOCTH; () YHKIIUH
JIdmmyHoBa; 40CTaTOYHBIEC YCIOBHUSA AaCUMITOTUYECKON YCTOMYMBOCTH;yCTOMYUBOCTSD 110 IIEPBOMY
MPUOTMKEHHUIO;
17) OcoOble ToukH: ceano, y3en, Gpokyc, HeHTp;
18)dazoBast MIOCKOCTh

PacuyerHo-rpadguyeckue padorsl (PT'P).
Onucanue PI'P

B kaxxgoMm cemecTpe CTyIEHTY NpEICTaBIseTcs JBe pacdyeTHo-rpaduueckue padorsr (PI'P).
PI'P Nel coctout u3 12 3apganuid. PI'P No2 cocrout u3 9 3ananmii.. [Ipu Beimosnenuu PI'P cryaeHt
JOJDKEH PYKOBOJCTBOBATHCS CIEAYIOIIMMH YKAa3aHUSIMMU:

1. Pabora momxHa BBIMOJHATHCS Ha JMcTax ¢dopmara A4; MepBOM CTpaHUIEH SBIACTCS
TUTYJBHBIHN JTUCT, HA KOTOPOM YKa3bIBaeTcsi (paMHIIUsS M UMS CTY/IEHTa, TPYIINa, HOMEp BapuaHTa.

2. Pemenue 3amay ciegyer NPUBOAUTHL B MOpAAKE HOMEpOB, ykaszaHHbIXx B PI'P. Ilepen
peleHreM Kax 101 3a1aun He0OX0IMMO OJTHOCTHIO MEPENNCcaTh €€ YCIOBHE.

3. Pemenue 3amau cieqyer u3jaraTh MOJPOOHO, Jenas COOTBETCTBYIOIIME CCBHUIKM Ha
CBEJICHUS U3 TEOPUH C YKa3aHUEM HEOOXOIUMBIX (POPMYI U TEOPEM.

4. Pemenue 3amay TEOMETPUUYECKOTO cojepkaHus ((a3zoBbie MOPTPETHl W T.I.) TOJDKHO
COIIPOBOXAATHCA COOTBETCTBYIOIIMMH PUCYHKAMH.

5. Homepa BapmaHTOB CTYJIEHT BBHIOMpPAE€T B COOTBETCTBHHM C HOMEPOM CBOCH (aMuIuu B
CIIMCKE TPYIIIbI
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PI'PNel

t2 +tIn(2t)
t+1
nuddepenimansaoro ypasuenus t(t+ 1)(x' —1) =x. Ecim ga, To ykazate 00J7acTh
CYIICCTBOBAHHS PEIICHHUS.
2. MerosoM H30KJIMH TPUOJIMKEHHO HAYEPTHTH WHTErPAIbHBIE KPUBBIE YpaBHEHHS Y = XY
Haiitu ob6miee pemenue

3. Jns nmuddepeHmuanbHOro ypaBHeHHS X = ./|x — 1| Int + Inx:- omnpenenuts 001acTh
CylIecTBOBaHMs pemeHus 3amaun Komm(ompenensieMyto YCIOBUSIMH Teopembl [lnano);

onpeaenuTs o0JacTh CylIecTBOBaHUS peuieHus 3afaun Komwm (ompenenseMyro ycIoBHSIMHU
teopemsl [lukapa);

1. IlpoBeputh (MOACTAHOBKOH), SBISETCS JM (QYHKIHUS X = pelIeHueEM JTaHHOIO

4.  CocraButh auddepeHmanbHOe YpaBHEHHUE KPHUBBIX, OOJAarONUX TEM CBOMCTBOM, YTO
OTPE30K KacaTeTbHON 3aKIIFOUEHHONW MEXKTY OCSIMU KOOPJUHAT UMEET JJUHY a.
5. 3a kakoe BpeMs BBITEKACT TMOJOBHUHBI BOABI W3 IMJIUHAPHYECKOrO0 Oaka C IHAMETPOM

ocHoBaHus 1 M u BeicoTol 1 M uepe3 orBepcTue nuamerpoMm 2 cM B aHe? Och nMiIuMHApa
BEpTUKAJIbHA, B HAYAJIbHbIE MOMEHT 0aK HamoJHEH BoJoW. IIpuHATH 4TO BOAa M3 oTBEpCTUA
BBITEKAET CO CKOPOCTHIO, paBHOM 3h MeTp/cek, rae h BricoTa YpOBHS BOJbI HaJl OTBEPCTUEM.

6.  Haiitu obuiee penrenue (nmm oOiuit uuTerpan) ypasuenus (xy' — y)arctg (%) =x

7. Haiitu obmiee pemenue (nmm o6muii uaTerpan) ypasuenus (x2 — y? — 4x)dx — 2xydy = 0
8.  Pemmrs 3amauy Komm x' + x = et, x(0) = 2

9.  Haiitu obmiee penienue nudpepeHnuanbHoro ypasaenus y = 2xy’ — (y')?

10. Haiitu obmiee perienue (viu o0mumil naTerpan) ypasHenus tx'' + x' = 2tx’

11. .BbIsicHUTB, 00pa3yIoT JIU JaHHBIE QPYHKINH Sinx, cosx,cos (x + 1) MuHEHHO He3aBUCUMYIO

CHUCTEMY

12. Tlokasate, uro Qynkumu t + 2, t? — 106pasyloT (QyHIaMEHTAIBHYIO CHCTEMY pEIICHHIA
JIMHEHHOr0 OJHOPOJHOrO ypaBHEHMS BToporo mopsaka (t2 + 4t + 1)x" —2(t+ 2)x' +
2x =0

Kpurepuii ouenuBanus PI'P Nel

3aumeno, ecau npasuibHO peuleHo He menee 8 3a0aHull,
Heszaumeno, eciu peweno menee 8 3aoanuil.

Kputepnii onenuBanus PI'P Nel

36 6annos evicmasisemcs cmyoenmy, eciu 12 3a0ay peutenvl 6epHO;
33 banna sevicmasnsemcs cmyoeumy, eciu 11 3a0au peuienvl 6epHo,
30 bannos svicmasnsemcs cmyoeumy, ecau 10 3a0ay pewietvl 6epHo.

27 6anna evicmasnsiemcs cmyoenmy, ecau 9 3a0au peuiensi 6epHO
24 6annos svicmasnaemcs cmyoenmy, eciu 8 3a0ay peuieHvl 86epHO;

21 banna svicmasnsemcs cmyoeHmy, eciu 7 3a0ay peuiensbl 6epHO;
18 6annoe svicmasnsemcs cmyoenmy, eciu 6 3a0ay peuieHvl 8epHO.
15 6anna evicmasnsemcs cmyoeumy, eciu 5 3a40a4 peuieHvl epHO
12 6annoe evicmasnsiemcs cmyoenmy, eciu 4 3a0au peutensvl 6epHO;

9 banna evicmagnaemcs cmyoeHmy, eciu 3 3a0auu peuleHbl 6epHO
6 6annoe svicmasnsemcs cmyoeHmy, eciu 2 3a0a4u peuienbl 6epHO;

3 banna evicmasnaemcs cmyoenmy, eciu 1 3a0aya peuiena 8epHoO;
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PI'P Ne2

—

Haiitu pemenne 3anaun Komn y'' + 2y’ +y = 1,y(0) = 0,y(0) = 2.

2. BbIACHUTB, UMEET JIM pelenue Kpaesas 3aqauay’ + 2y' +y =1,y(0) =0,y'(1) +y(1) =0

3. BHUHCINT, MATPHYHYIO OKCIIOHEHTy e“'w mocTpouTh permenue 3agaun Komm x' =
Axg,x(0) = x5, A = (_é i)

4. HaiiTu TOYKM paBHOBECHS CKAIAPHBIX ypaBHEHHUH IepBoro mopsaka x' = x3 — 2x? — x + 2,

1+ sin2x = x’, moctpouts ux (azoBble TOPTPETHI B (a30BOM TMPOCTPAHCTBE H B

PacIIMpPeHHOM (Da30BOM IPOCTPAHCTBE.

5. H306pa3suTh (hazoBbIe TIOPTPETHI JTMHEHHBIX CHCTEM X' = Agx, A; = [_12 :ﬂ AZZ[_Sl _31],
A, = [ 4 1]
-1 2
6. Ilpumenss kpurepuil Paycca-I'ypBuia BeIICHUTB, IPU KaKUX 3HAYEHMSIX [TapaMeTpa a HyJEeBOE
pemenne ypauenusy™® + ay® + 14y"" + 36y’ + 45y = 0 sBaseTcs aCHMITOTHYECKH
YCTOMYHUBBIM
7. Haiitu Toukd paBHOBecusi cucreMbl X = f(X), BBISICHHTH XapakTep HX YCTOWYHBOCTH,
n300pa3nuTh CXeMaTHYHO (ha30BBI MOPTPET CHUCTEMBI B OKPECTHOCTSX ITHX TOYEK, NPUBECTH

X] =X —Xq
COOTBETCTBYIOIINE JIMHEAPU30BAHHBIC YPABHEHUSI.

xp =2 —+/3x% + x5
x'= = fx) ,
l X=X o
8. Paccmorpum cuctemy <y =x—y—zrme f(x)= —— Haiitn Toukm paBHOBecH:
z'=—y

CUCTEMBI, OIpPENCIUTh HUX XapakTep YCTOMYMBOCTH, IIPUBECTH COOTBETCTBYIOLIUE

JMHEapU30BaHHBIC YPABHEHUSI.

2 !
__(1-y2 W, —0 «
aBTOHOMHOH cucteme x' = F(x) x € R? Ha ocHOBe 3aMeHHl X; = y; X, = V' . HaiiTu Toukn
paBHOBECHs] TIOJYYCHHOW CHCTEMBI, ONPEACINTh WX THUIl, BBISICHHTH XapakTep ee
ycrounBoctd. IlocTtpouts Ha (azoBoil miockoctd (Xq,X,) TpackTopuio pemeHus X (t)
HOJy4eHHOH cucTteMbl Ha nmpoMexyTke 0 < t < 20 20, cOOTBETCTBYIOLIEH PELICHUIO 3a1a4d
Komm mist nudpdepermanbHOro ypaBHEHUS.

9. Ilepeiitn oT auddepeHIIHaTLHOIO YPaBHEHUSI BTOPOro mopsaka y'’

Kpurepuii onuenuBanus PI'P Ne2

3aumeno, ecau npasuibHO peuleHo He MeHee 8 3a0aHull,
Heszaumeno, eciu peweno menee 8 3aoanuil.

Kpurepuii ouenuBanusi PI'P Ne2
16 bannos svicmasnsemes cmyoenmy, eciu 9 3a0ay peuieHvl 86epHO;
14 b6annos svicmasnsiemcs cmyoenmy, eciu 8 3a0ay peueHbl 6epHO;

12 6annos evicmasnsiemcs cmyoenmy, eciu 7 3a0ay peueHsbl 6epHO.
10 bannos svicmasnsemcs cmyoenmy, eciu 6 3a0ay peuletsbl 6epHO
8 6bannos evicmasnaemcsa cmyoeHmy, eciu 53a0au peuleHvl 8epHO;

6 bannos evicmagnaemcs cmyoenmy, eciu 43a0auu peulenvl epHO;
4 bannos evicmagniemcs cmyOeHmy, eciu 3 3a0ayu peutersl 8epHo.
2 6anna evicmasnsaemcs cmyoeHmy, eciu 2 3a0a4u peuiesbl 6epHO
1 bann evicmasnsiemcs cmyoenmy, eciu 1 3adaya pewieHa 8epHo;
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KonTpouabHbie padoTsI
Ornucanrie KOHTPOJIBHOW paObOTHI:

B kaxmoMm ceMmecTpe CTYIGHTY NpEACTaBIsSeTCAd JIBE KOHTposibHBIe paboThl. Kaxnmas
KOHTpOJIbHAs paboTa cOCTOMUT U3 4-5 00BEMHBIX 3a7aHUil. 3a/7adya CYUTACTCS MPABUIBHO PEIICHHOM,
€CIIM CTYJEHTOM MPHUBEICHO MOAPOOHOE U TOTHOE ee penieHne. Kaxxnoe 3aganie KOHTPOIbHBIX padoT
Nel,2 onenuBaercs B 5 6awtoB. Kaxxmoe 3aganue KOHTPOJIbHBIX padoT Ne3,4 onenuBaetcs B 4 Gasa.

KonTpoabsHnas padora Ne 1
1. Pemuth ypaBHEHUE 2(x\/§ + 1)ydx = xdy,
2. Pemmts ypasnenne(2xy? — 3y3)dx + (y* — 3xy*)dy =0

3. Pemruts ypaBuenue y(y — xy') = /x* + y*
4. Petnth ypaBHenue xy' = e¥ + 2y’

Kpurepun ouenku (B 0asiax)

20 bannos svicmagnsaemcs cmyoeHmy, eciu 4 3a0auu peuieHvl 6epHO,
15 6annoe evicmasnsiemcs cmyoenmy, eciu 33a0a4u peuleHsvl 6ePHO;
10 6annoe evicmasnsiemcs cmyoenmy, eciu 2 3a0a4u peuiersbl 6epHo.
5 6annoe svicmasnsiemcs cmyoenmy, eciu 1 3a0ava pewiena 6epHo

KonTpoabHast padora Ne 2

4

1. Pemuts ypaBHeHue:y'' — % = x(x —1).
2. Pemmts ypasrenue: y'' (2y + 3) — 2(y')?=0.
3. Pemats ypaBuenuexyy' -x(y' )% + v'(y' + y).

4. Pemmuts ypasrenuex((y' )% + e?) = =2y,
Kpurepun ouenku (B 0asiax)

20 bannos svicmagnsemcs cmyoeHmy, eciu 4 3a0auu peuieHvl 6epHO,
15 6annoe evicmasnsiemcs cmyoenmy, eciu 33a0a4u peuleHsvl 6epHO;
10 6annoe evicmasnsiemcs cmyoenmy, eciu 2 3a0a4u peuiersl 6epHo.
5 6annoe svicmasnsiemcs cmyoenmy, eciu 1 3a0ava pewiena 6epHo

KonTpoasnas padora Ne 3
1. Petuts ypasrenue y(©) + 2y(®) + y®) =,
n 2
2.Pemnts ypaBHeHue y ' +y = s
3. Pewruts ypaBuenue y'' — 5y'=2x — 3,
4. Pemmts ypaBHenue x2y" — 6xy’ + 6y = x,
5.Pemmts ypaBuenune x(x + 4)y"” — 2x +4)y' + 2y = 0.

Kputepun onenkn (B 0asax)

20 6annoe svicmasnsiemcs CmyoeHmy, eciu 6ce 3a0aiu peuleHvl 6epHo;
16 6annos evicmagnaemcsa cmyoenmy, eciu 4 3a0a4u peuiensbl 6epHoO;
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12 6annos gvicmasisemces cmyoenmy, eciu 3 3a0a4u peuletvl 6epHO;
8 bannos evicmasgiaemcs cmyoenmy, eciu 2 3a0ayu peutensl 8epHo.
4 banna evicmasnsemcsa cmyoenmy, ecau 1 3a0aua peuwiena 6epHo.

KonTpoubnas padora Ne 4
1. Haiftu o61miee pereHue CUCTEMBI:

X=5x+2y+7e”

y=—4x—-4y
x'=x+z-y,
2. PemuTs cucTeMy ypaBHeHHiH{ Y = x4+ Yy —Z
z'=2x—y

x'=14+In(1+ 2x) —e¥

3. UccnenoBath Ha YCTOHYHUBOCTE: { ,
Y y' =2x+tg(y)

’ —6x—5y
4. UccnegoBathb 0CcoOBIC TOYKH YpaBHCHUA Y = W

Kputepun onenkn (B 0as1ax)

16 b6annos evicmasnsiemes cmyoenmy, eciu 4 3a0a4u peuieHsbl 6epHO;
12 6annoeg evicmasnsemcs cmyoenmy, eciu 33a0a4u peuieHbl 6epHO;
8 6annos svicmasnsemcs cmyoeHmy, eciu 2 3a0ayu peueHvl 8epHo.
4 6anna evicmasnsiemcs cmyoenmy, eciu I 3a0aua peuiena 6epHo

KonnokBuym
Onucanue KOUIOKBUYMa!
KomnnokBuym npoBoautcst B kaxaoMm cemectpe. CTyAeHTY NpeaoCTaBIseTCs] BO3SMOKHOCTb OTBETUTD
Ha OIMH TEOPETUYECKUI BOIIPOC U3 CIIUCKA BOIIPOCOB K KOJJIOKBUYMY.

Bonpocs! s kossiokBuyma Nel

1. 3agaun, npuBogsmue K 1updepeHnuanbHbIM ypaBHeHusAM. [Ipumepsl.

2. Ilonsarue nuddepennuanbHoro ypapHuenus. Pemenue 1. y. OCHOBHbIE BUJBI A. Y. | YpPaBHEHHE N-I'O
Hopsika, ypaBHEHHE IIEPBOro MOPsAKa, ypaBHEHHE OTHOCUTENIbHO JU(depeHIINaIoB.

3. T'eomerpuueckas MHTEpIpETALMsl PELIEHUN 1. y. : MHTErpajbHbIE KPUBbIE, I10JI€ HANpPABICHUH,
W30KJIMHBI, METOJ N30KIMH NPUOJIMKEHHOTO MOCTPOCHHSI HHTETPATIbHBIX KPUBBIX.

4. 3anaya Kowmwm nns auddepennnanbHOro ypaBHeHus epBoro nopsika. Pemenue 3anaun Komm.

5. Teopema (Ileano) cymectBoBaHus pemeHus 3agaun Komm ans nuddepeHnanbHOro ypaBHEeHUs
nepBoro nopsajaka. @opmMyaMpoBKa U IPUMEPHL, IPUMEP HEEIUHCTBEHHOCTH.

6. Teopema (Ilukapa) cymecTBoBaHMs M €AMHCTBEHHOCTM pemeHus 3azaun  Komm  ams
Iu(depeHINaTBbHOr0 YpaBHEHUS [1EPBOro nopsiika. @opMyaupoBKa U IPUMEPHI.

7. Ilonatme obmero pemieHuss U oOliero MHTErpana AudQepeHINaIbHOr0 ypaBHEHUs IEpBOro
nopsiaka. YactHoe pemenue. ITpumepst.

8. Muddepenunanbuble ypaBHEHUs, UHTEIPUPYEMbIE B KBaJpaTypax. Y PaBHEHUS € Pa3AessIIOIUMUCS
IIEPEMEHHBIMH.

9. OnHOpOIHBIEC YPABHEHMUSI.

10. YpaBHeHus B NOJHBIX AudPepeHnanax.

11. JIunelinsle ypaBHEeHHUs IepBOro nopsaka. Obuee pereHre TMHEHHOro 0JHOPOJHOIO YPABHEHUS.
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12. OOmee peuieHne JUHEHHOrO HEOJHOPOIHOrO ypaBHEHHS IepBoro mnopsaka. Meron bepnymim
(Bapuanuu IpOU3BOIBHBIX MTOCTOSHHBIX).

13. YpaBuenue bepuymiu u cxema ero pemenus. Y paBHeHue Pukkaru.

14. Tudpepenunanbable ypaBHEHUS, HE pa3pellieHHbIE OTHOCUTEIBHO MPOU3BOIHOM: !

1) MeTox BBeaeHUS MapaMeTpa;

2) ypaBuenus Jlarpanxka u Kiepo;

3) Teopema CyIIecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3aaaun Komy;

4) ocoOble perieHus.

Kpurtepun onenkn (B 0aynax):

18- 246anno6 evicmasnsiemes cmyoenmy 3a NOJHLLI U PA3BEPHYMbLLL OMEem HA 3A0AHHbILL 80NPOC U
npuU 6ePHO OAHHBIX OMBEEMAX HA OONOTHUMENbHbIE 80ONPOCHI.

- 11-176ann06 gvicmasnsemcs cmyoeHmy 3a NOJHbIU U PA36EPHYMbIUL OMBEMHA 3A0AHHbIU BONPOCU He
omeemu Ha 1-200nonHumenvbHbix 60npoca, MO0 coenas HenoaHbIU U/UlU HeyemKul omeem, Ho npu
9MOM OMEemui Ha ce OONOIHUMENbHbIE BONPOCH.

- 1-106anna evicmaensemcs cmyoenmy 8 ciyuae, eciu CmyoeHm 0ajl HeNoHblL OMEemHAa 3a0AHHbIU
80NPOC U HEe OMBeMUl HU Ha OOUH OONOTHUMENbHbIL 80NPOC.

- 0 6annos gvlcmasnsaemcs CmyoeHmy, eciu CmyOeHm He Omeemul Ha 3a0aHHbILL 60NPOC U He OMBEemuLl
HA OONOJHUMENbHbIE 80NPOCHI .

Bonpocsl 1u1s kossiokBuyma Ne2

1. Jluueitusie nuddepennuansuse ypapuenns n-ro mopaaka (JIAY) suga x™ + a; (£)x™~D +
a,( x4+t a,_ (Ox + a,(H)x = f(). dynnamentanbHas  cucrema  (PCP)
peuenunii ogHopoaHoro JI/Y.

2. Teopembl O CTpyKType OOIIEro peleHuss OJHOPOJHOro M HeojxHopoxaHoro JIAY. Merox
BapHally IPOU3BOJIBHBIX TOCTOSHHBIX.

3. JIJAY c¢ mnocrosHHbiMu KO3 ¢uuuentamu. ®CP  u mnocrpoeHue o01Eero  pereHus
ognoponHoro JIJIY Ha mnpumepe ypaBHEHHs BTOPOrO MOpPSIKa x" +ax'+ bx =
0.ITocTpoenue wacTHOrO peueHus: HeogHopoaHoro JIZAY.

4. Jluneitnble cucreMbl AupdepeHranbubix ypasaenuii x' = A(t)x + f(t). OyngameHTanbHas
cucTeMa pelieHui U GpyHIaMeHTaIbHAS MATPHIA PEIICHUI OMHOPOIHOM cucTembl X' = A(t)x

5. ®opmyia Komu o61iero pemenus OaHOpOHOM X' = AX U HEOJHOPOIHON CUCTEMBI X' =
Ax + f(t)muddepeHanbHbIX YPaBHEHHI C IIOCTOSHHBIMU KO UITCHTAMH.

6. DopmyIibl 00I1Iero perieH s TUHSHHOW OJHOPOTHON CHCTEMBI BTOpOTro nopsiaka X' = Ax (B
TEpMHHaX COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB MaTpUIlbl A).

7. Kpaesble 3agaun 11 quddepeHnanbHbIX ypaBHeHUH. Pa3pemmmocTs KpaeBbIX 3a1a4 1is

TuHENHBIX TuddepeHanbHbIX ypaBHEHUH BTOPOTO MOPSIIKA.

3anada 00 u3rube cTepikHs.

9. ABTOHOMHBIE YpaBHEHHUs U cucTeMbl.CBOMCTBAa aBTOHOMHBIX cucteM. Tpaekrtopun
aBTOHOMHBIX CHUCTEM U UX OTJINYME OT UHTETPATIBHBIX KPUBBIX.

10. Touku paBHOBecus (0cOObIE TOUKH) U MEPUOJUYECKHUE PEIIeHNUs (IIUKJIb) aBTOHOMHBIX CHCTEM.

11. da3oBble npocTpaHcTBau (a3oBble MOPTPETH ABTOHOMHBIX cucTeM. dDa3oBoe noje cKopocTen.

12. ®a30Bble TOPTPETHl ABTOHOMHBIX YPABHEHUI NEPBOTO MOPsIKA.

13. ®a3oBbic MOPTPETHI JTUHEHHBIX AaBTOHOMHBIX CHCTEM BTOPOTO MOPSAKA X' =
Ax Knaccuduxkainus ocoObIX TOYEK Ha IUIOCKOCTH: Y3€ll, CEMJI0, POKYC, LIEHTP.

14. ®a3oBble TOPTPETHl HEIUHEHHBIX aBTOHOMHBIX CHUCTEM BTOPOTrO MOPSIKA B OKPECTHOCTH
0co00# Touku. JInHeapu30BaHHOE ypaBHEHHUE.

15. ®a30BbIi MOPTPET MATEMATUYECKOTO MasiTHUKA.

™
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16. Ilonsatue ycroitunocTH 1o JlanmyHoBy pemeHuil 1uddepeHnuanbHbIX
YPaBHEHUN.ACUMITOTUYECKAS YCTOMUNBOCTb. CBOMCTBA yCTOMYMBOCTH HYJIEBOT'O PELICHHUS
nuHeHoro ypaBHenus X' = qx npu <0, g>0 u q=0.

17. IIpu3Haku yCTOMYMBOCTH HYJIEBON TOUKH PABHOBECHS JIMHEMHBIX aBTOHOMHBIX CUCTEM
X' = Ax.

18. IIpu3HaKy yCTOWYMBOCTH TOYEK PABHOBECHSI HEIMHEHHBIX aBTOHOMHBIX cucteM X = f(X).

19. YcroiunBocTh TOYEK PABHOBECHS MaTEMATHUYECKOIO MasTHUKA.

20. YcroituuBsle MaTpulibl 1 MHOroueHsl. Teopema Cronona. Kpurepuii Payca-I"ypBuna.

21. Cerku u cerounsle GyHKuMU. IHTEeprnionupoBanue GyHKIMNA. HTepnoNsaLnOHHbIH MHOTOWIEH
Jlarpanxa.

22. OcHOBBI YUCIIEHHBIX MeTOJ0B pemeHus 3agaun Komu. [TpubnnxenHoe ceTouHoe pereHue.
Ommbka quCKpeTH3aLum.

23. Meton Dinepa u meroa Pynre-Kyrra. OnHoiaroBble ¥ MHOTOIIIarOBbIE METO/IBI.

24. YCTOWYMBOCTD JIMHEHHBIX mMeproandeckux cucrem x' = A(t)x. Matpuiia MOHOIPOMHUHU.
MynbTUIIMKATOPBI.

Kpurepun ouenku (B 0asu1ax):

11- 166an106 6vicmasnsemcs cmyoenmy 3a HOJHbIU U PA36EPHYMbII OMEEMHA 3A0AHHbIU BONPOC U
npuU 6ePHO OAHHBIX OMBEMAX HA OONOJIHUMENbHBLE BONPOCYHL.

-4-106an106 svlcmasnsiemcs cmyOeHmy 3a NOJHbLIL U PA36EPHYMbLIL OMEEMHA 3A0AHHbIN GONPOCU He
omeemul Ha 1-200n0IHUMENbHBIX 60NPOCA, TUOO COENaN HENOIHbIU U/UNU HedemKUll Omeem, HO Npu
IMOM OMEemMul Ha 6ce OONOTHUMEbHbIE BONPOCHL.

- [-46anna evicmagisiemcs cmyoenmy 6 ciyuae, eciu CmyOeHm Odjl HenOIHbIL OMEEeMmHA 3a0aHHbIL
80NPOC U He OMEEMUI HU HA 0OUH OONOJIHUMENbHBIU BONPOC.

- 0 6annoe svicmasisiemcs CmyoeHmy, eciu CImyoenm He Omeemu Ha 3a0aHHbLIL BONPOC U He OMEemul
Ha OONOJIHUMENbHbLE BONPOCHL .

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5. 1. IlepeyeHb OCHOBHOM M JIONOJHUTEIbHON YU4eOHOI JIUTEepaTypbl, HEOOXOAUMOM 115
OCBOEHUS THCUUILINHBI

OcHoBHas1 iUuTEpaTypa

1. IOmarysoB, M.I'. OObikHOBeHHBIE MU PEpeHIINANIbHBIE YPABHEHUS : TEOPUS U MPUIIOKEHUS —
Mocksa; Mxesck : HULL "Perynapuas u xaotuueckass nuHamuka", 2008 .— DJEKTpOH. BepcHs Iey.
nyonukanuu — .—  Jloctyn  BO3MOXEH ~— uyepe3  ONeKTpoHHyro  Oubnuoreky — bamlVy
https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniva Uchebnik 2008.pdf
2. IOmaryjaoB, M.I'. BBenenue B TeOprI0 TMHAMHAYECKUX CHCTeM: ydeO. mocobue s cryn. / M.T.
IOmarynos .— CIIO. : Jlanb, 2015 .— DnekTpoH. Bepcus med. myonukanuu .— J[ocTynm BO3MOXKEH
yepe3 DnekTpoHHyo oubnuorexy baml'V .— https://elib.bashedu.ru/dl/read/Yumagulova_Vvedenie v
teor.dinamicheskih sistem Uch.pos. 2015.pdf
3. AnbceBuu, JI. A. Jludpdepenuunanbubie ypaBHeHUs: NpakTUKyM / AnbceBud JI. A. — MuHck :
"Bprmas mkomna", 2012 . — 384 c¢. — JlocTynm K TEKCTY 2JICKTPOHHOI'O HM3/IaHHUSI BO3MOXKEH uepes
ONEeKTPOHHO-OMOINOTEUHYI0 CcUCTEMY «YHHBepcuTeTckas Oubnuoreka online»  http:/www.
biblioclub. ru/book/135999/
4. ®umunnos A. @. COopHUK 3a1a4 1o auddepeHunanbHbIM ypaBHeHusIM. M. ; Mbkesck: M3n-Bo
PXJI, 1998 (35 5k3)

JlonoHUTEIBHAS JIUTEPATypa:
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5.Eropos, A.W. Teopema Komu u ocob6sie pemienus nuddepennuanbubix ypasHenuit / A.M. Eropos. -
Mockga : ®uzmatiut, 2008. - 254 c¢. - ISBN 978-5-9221-0942-0 ; To xe [DnekTpoHHBIHN pecypc]. -
http://biblioclub.ru/index.php?page=book&id=68444 .

6.Pri6akoB, K. A. OObikHOBeHHBIE AU hepeHnnanbHble ypaBHeHus: [IpakTuyeckuii Kypc : yueOHOe
mocobue / K. A. Pribakos, A. C. SIkumoBa, A. B. Ilantenees. - Mocksa : Jloroc, 2010. - 384 c. -
(HoBas ynuBepcutetckas oudnuoreka). - ISBN 978-5-98704-465-0 ; To xe [DnexkTpoHHBIHA pecypc]. -
URL: http://biblioclub. ru/index. php?page=book&id=84753

5. 2. [lepedyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHeT» N
NMPOrpPaMMHOI0 o0ecredeHnsl, He0OXOAUMBbIX JIsl OCBOCHHS M CUUILTUHbI

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot
17.06.2013r. JIutien3uu 6eccpoyHEbIE.

2. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JIunen3uu
OeccpoyHbIe.

Peructparus B
CoOcTBeHHas 3NIEKTPOHHAS

. bubmmoreke
DIIEKTPOHHO- OubIMOTeKa YICOHBIX U ABTOPHU30BaHHBIH Bamy
arm
OnoOIMoTEYHAS HAyYHBIX DJIEKTPOHHBIX JIOCTYII 10 TIapOJIIIO Do .
i . P Y . P JTaTbHEHIITN T https://elib.bashedu.ru/
cucteMa «Ob W3JTaHUH, KOTOpast 13 110001 TOUKH
JTOCTYTI U3
baml'V» BKJIIOYUACT U3JaHUA cetu MHTEpHET

JIF0001 TOUKH

npenoaasareneit baml'y
cetn HTEpHET

Peructpanus u3

DJICKTPOHHO- .
P ABTopu3oBaHHBINH ceTd baml'y,
OuOIHOTEYHAS [TonnoTtexkcToBas bJ] L.
JOCTYTI TI0 TTAPOJI0  [MaTbHEHIIHN o
2lcuctema Y4eOHBIX M HAay9YHBIX 4 P http://www.biblioclub.ru/

13 MO00W TOUKH  |TOCTYI M3
cetu HTEpHET 000N TOUKHU
cetn HTEpHET

«YHHUBEPCHUTETCKAsT  PICKTPOHHBIX M3AaHUMN
oubmmoreka online»

Peructpanus us

DIIEKTPOHHO- ABTopu3oBaHHBIN ceTd baml'y,
[TonnoTtexkcToBas bJ] ..
OmOIIMoTeIHAS JIOCTYII TIO TTAPOJTI0  |MaTbHEHIITHIA
3 Y4eOHBIX M HAyYHBIX . http://e.lanbook.com/
cucTemMa 13 TF000H TOYKH  [IOCTYII U3

DJICKTPOHHBIX I/I3Z[aHI/If/’I

W31aTenbCTBa «JIaHb» cetu UntepHer 0001 TOUKH

cetn HTEpHET
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6. MaTepnanbHO-TexHH4YecKasi 0a3a, HeoOXoAMMasi VI OCYLIECTBJICHUSI 00pPa30BaTEJILHOIO

npoiecca no JMCUMIINHE

HaumenoBanmue cnenraJbHLIX
NOMEIleHUd W TOMEINeHMi s

CaMOCTOSITeJIbHOM pa60T1>1

OCHAIEHHOCTDH CIeNHAJLHBIX
NOMeEIIeHUH B MOMeIlleHu i 1)1
CaMOCTOSITEILHOH padoThI

Ilepeuens JIMIIEH3MOHHOTO
MPOrPaMMHOTO
obOecrieueHus.

PekBu3uthI
MOATBEPKAAIOIIETO
JIOKyMEHTa

1. yueoHnas ayoumopus ona
npoeedenun 3aAHAMUIL JNEKYUOHHOZ0
muna: aynutopun Ne 523, 515 (puzmat
KOpITyC - yueOHoe).
2. yuebnasn ayoumopus onsa
npoeedeHun 3AHAMUI CEMUHAPCKOZ0
muna: aymutopun Ne 511, 527, 522

(pusmar xopmyc - yaeOHoe).

3. yueoHnas ayoumopus ona
npoeedenun 2Pynnoguix u
UHOUBUOYATIbHBIX KOHCynbmayuii:
aymaropun  Ne 515, 523, 527,

522(¢pu3mar xopmyc - yaeoHoe).

4. yuebnas ayoumopus 01a mexkyuiezo
Koumponsn u RPOMEHCYMOUHOIL
ammecmayuu: ayauropun No 515, 523,
527, 522(¢dbu3mat KopIryC - yaeOHoe).

5. nomewenusaona camocmoamenvroi
pabomoi:

aymuropust Ne 426 (du3mar kopriyc -
yuebHoe), YnTanbHbIi 3am Ne2 (pusmar
KOpITyC - yaeOHOe)

Ayautopust Ne511
YueOHas meOesib, T0CKa HaCTEHHAs
MEJIoBast, MyJbTHMEHA POCKTOP
Mitsubishi EX 320U 3D 2.4kr., 5KpaH Ha
mratuBe DraperDiplomat (1:1) 84/84%*
213*213 MW, KOMIIBIOTEP B COCTaBE:
cucremublit 6ok DEPO 460MD/3-
540/T500G/DVD-RW, monurop 20".

Aynurtopusi Ne 515
YueOHas MeOelb, J0CKa HaCTCHHAS
MeJoBasl.

Ayautopusi Ne 523
YueOHas MeOenb, J0CKa HaCTCHHAS
MeJoBasl.

Aynuropust Ne 527
YueOHas MeOenb, J0CKa HaCTCHHAS
MeJoBasl.

Aynuropus NeS522

YuebHas Mebenb, 10cKa, MepCOHATBHBII
kommbioTep LenovoThinkCentre A70z
IntelPentium E 5800, 320 Gb, 19" — 13
mit., kouauionep LessarLS/LU-
H24KB2.

YuTaabHbIi 3271 Ne2

YuebHas wmebenp, ydeOHO-HATIISITHBIC
mocoows, CTEHT o MOKapHOH
0€e3011aCHOCTH, MOHOOJIOKH

CTallMiOHapHble — § 1T, MpUHTEp — 1 T,
ckanep — 1 mmr.

Aynurtopusi Ne 426
VYueOnas meOeinb, T0cKa, IepcoOHaIbHbIC
KOMIIBIOTEPBI cuCcTeMHbIH 0510k /Core 15-
7400 (3.0) / BGb/HDDI1Tb/ 450W/Win
10 Pro/ Knasuarypa USB. Mpis USB/
LCD Momnwurop 21,5” — 14 mt

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. [lorosop
Ne 104 o1 17.06.2013 1.
Jlunienzun GeccpouHbIe.

2. Microsoft Office
Standard 2013 Russian.

Horosop Ne 114 ot
12.11.2014 T.
Jlunien3unbeccpovHEIe.
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IIpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJI’KETHOE OBPA30BATEJIBHOE
YYPEXAEHHUE BBICILIET'O ObPA3OBAHUMA
«BAIIKMPCKUI T'OCYJJAPCTBEHHbBI YHUBEPCUTET»
®AKYJIbTET MATEMATUKYN 1 THOOPMAIIMOHHBIX TEXHOJIOI' A
COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

IUCHUIINHGL Juddepernyuanvivie ypasHerus

OuHas
dopma oByueHus
Buna padorsl O0BbeM U CIUIIINHEI

O6mas TpynoemkocTs aucturuinabl (3ET / gacoB) 7/252
Y4eOHBIX YaCOB Ha KOHTAKTHYIO PaboTy ¢ MpernojgaBaTeiem:

JICKIUI 68

MIPAKTUYECKUX/ CEMUHAPCKUX 68

J1a00paTOPHBIX

Apyrux (TpynroBasi, HHIUBUIyalbHasi KOHCYJIbTAILMs U UHBIC BUIBI
y4eOHOIl e TeNbHOCTH, IPEIyCMaTpUBAIOIINE padOTy 00yJaroIuXCcs ¢
npenoaasareneM) (OKP) 1,9

VY4eOHbIX 4acOB Ha CaMOCTOSTENbHYIO padboTy oOyuaromuxcs (CP) 70, 3

Y4eOHBIX 9YacOB Ha MOJTOTOBKY K
sKk3ameny/3auety/nudpepenunpoBannomy 3auery (Kontpoms) 43, 8

DopMBbI KOHTPOJIS:
Ok3ameH 4cemecTp
3a4eT 3 ceMmecTp
PT'P 3 cemectp
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dopma n3ydeHus OcHoBHas U ®dopma
MaTCpHUaJioB: JICKIMH, JIOTIOJIHUATEI TEKYIIETO
MPaKTUYECKHE 3aHATHS, bHAS KOHTPOJISI
CCMHHAPCKUE 3aHATHA, auTeparypa, 3ananus 1o yCIIEBAaEMOCTHU
Jjg Tema u conepxanue 11abOPaTOPHBIC PAOOTHI, | pexOMEHIYE | CAMOCTOSTENBHON paboTe | (KOJIOKBHYMBI,
i caMoCTosITebHas paboTa Mas CTYJICHTOB KOHTPOJIbHBIE
¥ TPYIOEMKOCTb (B 4acax) | crymeHTam paboTHl,
1P/ 1 | cp (Homepa u3 KOMITBIOTEpPHbBIE
JIK | CEM CIIHCKa) TECTBI U T. II. )
1 2 3 4 5 6 7 9
8

1. | BBoauble nousitus. [lonstue auddepeHunaibHOro 2 2 10, | 1,2, 4, non. | peumieHue 3a1a4 KontponbHas
YpaBHEHUs W €ro pemeHus. ['eomerpudeckas 3 15-6 [4] Nel-6, Ne 15, Nel6 (a, | pabora, PI'P,
MHTEPIIpETAlMSl PELICHUI: HMHTErpajibHble KpUBBIE, 0), Ne 17-20, Ne30, Ne 33, | KOJUIOKBUYM,
rnoJie HaIpaBJICHUH, HW30KJIMHEI. Cucrema Ne36, Ne 36, Ne 37-45; 3a4eT, PK3aMeH
mudQepeHIranbHbIX ypaBHEHUH.

3agaua Komm. TeopeMmbl cyliecTBOBaHUS WU
CIMHCTBEHHOCTH  PELICHUS 3aJjauu Komm.
HenpepoiBHas 3aBUCUMOCTD peleHui oT
napaMeTpoB M  HayalbHbIX JaHHBIX. OcoOble
pelIeHus.

2. | AuddepenunajibHble ypaBHeHus, | 16 16 12 | 1,2, 4, non. | pemexue 3agau KoHnTponbHas
HHTEerpupyeMble B KBaJApaTypax. JJjieMeHTapHbIe 5-6 [4] Ne425, Ned26, Ne427, | paGora, PI'P,
NnpueMbl  MHTErPUPOBAHMA.  YpaBHEHHUA  C Ned28,  Ne429,  Ned45S5, | KOIIIOKBUYM,
pa3ACISIOMUMUCA ~ TIEPEMEHHBIMH,  OJHOPOJHBIE Ne456, Ne457,  Ned58, | 3auer, ’K3aMeH
ypaBHEHUS, YpaBHEHUS B MOJHBIX AuddepeHnnanax, No463, Ned64, No465, Ne
WHTETPUPYIOIIUN MHOXKUTEINb, JTUHEUHOE ypaBHECHHE 466, No 477, Ned81, Ned82,
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MEepBOro Mopsaka, ypaBHeHUd bepHymiu u Pukkaru.
VpaBuenuss Jlarpawxxka u Knepo. VYpaBHeHus,
JIOTTYCKAIOLIUE MIOHNKEHHUE MOPAIKA.

Ne 483,

Ne241, Ne242, No243,
Ne244, Ne245, Ne246,
Ne251, Ne252, Ne253,
Ne254, Ne255, Ne267,

No268, No287,

JIuneiinsie audgepeHunaabubie | 12 12 12 | 1,2, 4, non. | Pemenue 3anau KoHnTponbHas
ypaBHeHMs. JIMHElHbIE ypaBHEHHUS N-TO TMOPSAIKA; 5-6 Ne501, Ne502 pabora, PIP,
OJIHOPOJHBIE W HEOIHOPOJHBIC ypaBHEHHUs. 3aaada NoST1, Ne512,  Ne513, | KOJUIOKBUYM,
Komm. ®yHaameHTasibHAasg  cuUCTeMa  pEUICHHM Ne514,  No515, Ne516, | sx3ameH
OJTHOPOJIHOTO YpaBHEHMUS. Onpenenurens Ne549,  Ne550,  Ne551,

Bponckoro. Teopembl 0 cTpyKType OOIIEro penieHus Ne552, Ne 575, Ne576,
JUHEWHOrO0  OJHOPOAHOTO M HEOJAHOPOIHOIO Ne577, Ne578, Ne 582, Ne
ypaBHEHMHA. Meroa  BapualMM  IPOU3BOJIBHBIX 583, Ne 584.

MOCTOSIHHBIX.

Jluneiinpie nuddepeHnranIbHbIe
YpaBHEHUSIN-TO nopsiaKa C MOCTOSTHHBIMU
kod(purmeHTamu.

KpaeBbie 3amaun 11 TMHEHMHBIX
mudQepeHIranbHbIX YPaBHEHUH BTOPOTO

CucremblIMHeHHBIX JH(p¢epeHInATbHBIX 12 12 | 1,2, 4, non. | Pemenue 3anau: KoHnTponbHas
ypaBHenuii. @DyHkuuum oT Marpul; MartpuyHas | 10 5-6 [4] Ne786, Ne787, Ne788, | pabora, PTP,
HKCIIOHEHTA. JluHeiHbIe OJIHOPOIHEIE " Ne789,  Ne789,  Ne790, KOJUIOKBUYM,
HEOHOPOHBIC CUCTEMBI nuddepeHInanbHBIX NeB02,  Ne803,  Ne826, 3K3aMEH

. . Ne828, No 829, Ne830,
ypaBHeHU. DyHIaMEHTalIbHAs CHCTEMa PELIeHU 1 No846, Ne847,  Ne848,

dbyHIamMeHTaNbHAsT MaTpulla perieHUud OIHOPOJTHON
cucteMbl. DoOpMysbl OOIIET0 pPEIICHHS JUHEWHON
CHCTEMBI C IMOCTOSTHHBIMH Kod(urrentamu. Meron

Ne849
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Bapuanunu IMPOU3BOJIBHBIX ITOCTOAHHBIX.

ABTOHOMHBbIE YPaBHeHUS M cucTeMbl. Da3oBbie 10 8 12 1 1,2,3,4, Ne965,  Ne967, Ne969, | KontposnbHas
MPOCTPAHCTBA U ()a30BbIC TPACKTOPUU AaBTOHOMHBIX aom. 5 -6 Ne971, Ne973,  Ne979, | pabora, PT'P,
cucteM. ®a3zoBoe noJie ckopocteit. Touku NeO82,  Ne984,  Ne986, | KOIOKBUYM,
paBHOBecHs (0cOObIe TOUKH) U IEPUOTUNIECKUE Ne988, Ne990[4] 9K3aMeH
peuieHus. @a3oBbie NOPTPETHL. Pa30BBIE OPTPETHI
aBTOHOMHBIX YpaBHEHHI IEPBOTO MOPsAKa U
JUHEIHBIX ABTOHOMHBIX CHCTEM BTOPOTO MOPSIIKA;
KJIaccuuKaIms 0cOOBbIX TOUEK: y3€ll, ceIo, GOKYC,
LEHTD.
YcroiuuBocTh. Y CTOWYMBOCTH 1O JIAMyHOBY U 18 12 1 1,2,3,4, Pemenue 3anauy; Kontponbnas
ACUMIITOTHYECKasl YCTOMUYUBOCTh PEIICHUMN 18 Jo1. 5 -6 [4] No882, No883, Ne884, | pabora, PI'P,
muddepeHIManbHbIX ypaBHeHUH. JlocTaTouHbIe Ne885,  Ne890,  Ne891, | KOIIOKBUYM,
YCIJIOBUSI yCTOMYUBOCTH TOYEK PABHOBECHUS Ne894,  Ne899,  Ne900, | ak3ameH
ABTOHOMHBIX CHUCTEM; YCTOHYUBOCTH MO MEPBOMY Ne907,  Ne908, NeO14,
npuompkenuro. Kpurepnii Payca-I'ypsuna. [lonsitue No915, Ne916, Ne925, Ne
dbynkuum JlsmyHoBa. 926, Ne932, Ne933, Ne934,
Ne935

JInnamuueckue cucrembl. [IoHsTHE TUHAMUYECKOU 2 1,2,3,4, VYnpaxunenus 1. 2-1. 1. 6 KOJJIOKBUYM,
cucremsl. [Ipumepsl: moaenu ManbTyca, aom. 5-6 raBssl 1 [2] JK3aMEH,
®epxronbcera, JIoTku-Boasreppa, Ban-nep-Ilomns,
Jlopennia. ATTpakTOpbl IMHAMUYECKUX CUCTEM.
Bcero uacos: 68 68 70,

3
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PeliTHHr-IJIaH IUCHUIIINHEI

I[I/Id)d)eDeHHI/IaJIBHBIG YPaBHCHUA

Hanpasnenue noprorosku _01. 03. 01 Maremaruka, kype

2 ,cemectp 3

Peiitunr-mian Nel (3ager)

IIpunioxenne 2

Buabl yueOHoii 1eATeIbHOCTH bamt 3a Yucao bannst
CTYACHTOB KOHKDETHOE | 33 JAHHHA 32 MunaumanpHEIE | MakcUMaJILHBII
3a/1aHNe cemMecTp
Mogayas 1. .AudPepennuanbubie ypaBHeHHUS EPBOro
nopsiika
Texkymuii KOHTPOJIb
PTP Nel 3 12 0 36
Py0exHbIii KOHTPOJIb
1. ITucbMeHHast KOHTPOJIbHAS 5 4 0 20
paboraNel
Monayas 2. Inddepennuaibubie ypaBHeHUS
Hepa3pelleHHble OTHOCHUTEJIbHO NPOU3BOIHBIX.

JAudpdpepennnaibHbie YypaBHEHHs BBICIIHX MOPAIKOB
Texkyummuii KOHTPOJIb
KonnokBuym Nel 24 1 0 24
Py0e:xHbIN KOHTPOJIb
1. ITucbMeHHast KOHTPOJIbHAsS 5 4 0 20
pabora Ne2

IHoompurenbHbIe 0aJIbI

Crynenyeckasi OTUMIINAAA WIH
KOHKYpC pedepaToB, MyOTHKaIUs 0 10

CTaTei, peuieHue 3aaa4y
HOBBIIEHHON CIIOKHOCTHU

ITocemaemMocTh (02/1/1b1 BHIYUTAIOTCS U3 001IEH CyMMbI HaOpaHHBIX

0aJ1J10B)

1. Iocelenne JeKIIUOHHBIX

y 0 —6
3aHATUN
2. Iocemnienue NpakTUYECKUX
(ceMHUHAPCKUX, JIAOOPATOPHBIX 0 -10
3aHATHUN)
HUToroBpiii KOHTPOJIb
1. 3auer
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Hanpasnenue noarorosku _01. 03. 01 MaTematuka, xypc

PeliTUHI-IJIaH JUCHUIIINHBI
JluddepeHnanpabple YpaBHEHUS

2

,cemectp 4

Peittunr-nan Ne2 (sx3amen)

Buabl yueOHO# 1eATeJIbHOCTH
CTY/J1€HTOB

bamn za Yucno
KOHKpPETHOE | 3aJaHHil
3a7aHue 3a

cemecTp

bamnel

MunnmanbHBIN | MakcuMaJIbHBIN

Mopnyas 1/Iunelinbie tudpepeHnuaIbHbIC YPABHEHHUS.
Cucrembl 1nppepeHIHAIBHBIX YPABHEHUH

Texkymuii KOHTPOJIb

1. PI'P Ne2

18

Py0OexHbIii KOHTPOJIb

1. IIncemeHHass KOHTPOJIbHAS
pabota Ne3

20

Monayab 2. YCTOMYNBOCTD.

®a3oBble NOPTPETHI

Texkymuii KOHTPOJIb

KonnokBuym Ne2

16 1

16

Py0OexHbIii KOHTPOJIb

1. IIncemeHHass KOHTPOJIbHAS
pabota Ne4

16

IHoompureabHbie 0AJITbI

CryneHueckas OJIMMIINAA WK
KOHKYpC pedeparos,
nyOauKanus cTaTel, peleHue
3a]1a4 MOBBILIEHHON CI0XHOCTU

10

ITocemaemocTs (02717161 BHIYUTAIOTCS U3 001el CyMMBbI HAOPaHHBIX 0aJ1J10B)

1. [Mocemenne MEKIUOHHBIX

0 -6
3aHATUI
2. Tlocenienue npakTUYECKUX
(ceMuHapcKux, 1a00pPaTOPHBIX 0 -10
3aHATHN)
HUToroBpiii KOHTPOJIb
1. 3auer
2. DK3aMeH 0 30
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