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1. LEAW U 3A0AYN OCBOEHWUA YYEBHOMW AUCLIUM/IUHBI

LUenb nsyyeHna gucumnanubl «AnddepeHumanbHble ypaBHEHNA» COCTOMT B OBaAEHUN OCHOBHbIMU NOHA-
TMAMUK Teopumn anddepeHumanbHbiX YPaBHEHUIN, ee MeTogax M B3aMMOCBA3AX C APYIMMMU MaTeEMATUYECK M-
MU gUCuUMNANHaMKU. [11A 3Toro HeobxoAMMO pelnTb CaeaytolWme 3a4a4n: OBNaAeTb OCHOBHbIMU METO4aMM
M NpUemamMmm UHTerpMpoBaHus anddepeHumanbHbIX YPaBHEHUN,

2. MECTO YYEEHOM AUCLUNAUHDBI B CTPYKTYPE OMOMN BO

OucumnavHa " AnddepeHumanbHble ypaBHeHUs " BXOAMT B AUCUMNANHY NO Bbl6O-
py MaTeMaTU4YeCcKoro M ecTECTBEHHO - Hay4YHOro

UMKNa. ABNAeTca OAHWM U3 HaYalbHbIX Pa3fesioB COBPEMEHHOM MAaTEMATUKM U UFpaeT
BaXKHYIO POJib B OCO3HAHHOM OCBOEHUW APYIMX MATEMATUYECKUX U MPUKNALHbIX
ANCLUMNAWH, T.K. MeToAbl AnbdepeHLLManbHbIX YPaBHEHUI HAXO4AT CaMoe LMPOKoe
NPUMeHeHWe BO MHOMMX HayKax, Ha MepBbl B3rAA4, BECbMa OTAANEHHbIX OT

MaTeMaTMKKU. ITa AUCUUNAMHBI BMECTe C MaTeMATUYECKMM aHanM30M, Teopuen GYHKUMM KOMMAEKCHOM

HepEMEHHOVI ABNAKOTCA d)YH,CI,aMEHTOM, Ha KOTOPOM CTPOUTCA BCA MaTEMATUYECKAA HAaYKa.

OanddepeHumanbHblie ypaBHEHUA NPeALLecTBYOT OCHOBHbIM Kypcam YMTaemMbim Ha
nepBom Kypce. «MaTemaTuyecKkuii aHanms», «AHanuMTUYecKasa reometpuar, «Aarebpa» u
Ap.

Tabnuuya 2.1.

CeA3b AncumunanHbl «AuddepeHumanbHble ypaBHEHUA» C NPeALECTBYOLWUMUN AUCLLUIIMHAMU U
CPOKM UX U3yyeHus

Kog aunc- AvcumnnuvHel, npeaLwecTsyoWmMe gucumnninHe CemecTtp
LUMNINHBI

b1.6.7 MaTemaTuyecknin aHanms 3

Ta6bnuua 2.2.

CBA3b gucuunamHbl «AnddepeHumnanbHble ypaBHEHMA» € NOCNEAYIOWUMU UCLUNINHAMMU U CPO-
KU UX U3yyeHusa

Kog, OucumnavHel, cnegyolme 3a ANCUUNINHOM CemecTp
OVCUMNINHDI «QnddepeHumanbHble ypaBHEHUA»
b1.6.7 MaTtemaTU4ecKuit aHanus 3,4

b61.b.16 Teopus BEpPOATHOCTEN M MaTeEMATUYECKas CTaTUCTUKA 4




Ta6bnuua 2.3.
CA3b gucumnauHbl «nddepeHuymanbHble ypaBHEHUAR

CO CMEeXHbiMmu agncumnninHamum

Kog anc- OncumnanHbl, cMeXKHble ¢ aucumnanHon « AnddepeHum- Cemectp
LUMNIMHDI aNbHble YpaBHEHUA»
b1.6.7 MaTtemaTUyecKnit aHanus 1,2,3,4

3. KOMMETEHLIMM OBYYAIOLLErOCA, ®OPMWUPYEMbIE B PE3Y/IbTATE OCBOEHMA YYEEHOW
ANCUMNNNUHDBL. OXUOAEMDIE PE3Y/IbTATbl O6PASOBAHUA N KOMMNETEHLU UM OBYYAIOLLErOCA NO
3ABEPLUEHUX OCBOEHWA NPOrPAMMbI YYEBHOW ANUCLUNAUHBI (MOAYNA)

Mpouecc U3yyeHUs AUCLMNINHBI HanpaBaeH Ha GOPMUPOBAHKE CedyOLNX OBLLEKYNbTYPHbIX,
obuwenpodeccnoHanbHbIX U NPOodECCMOHATbHbIX KOMMETEHLMN:

OK-4 CnocobHocTb NOHMMaTb COLMaNbHOM 3HAYMMOCTH CBOEN Byayuiei npodeccun, obnagaHne
BbICOKOW MOTUBALMEN K BbINOJHEHWIO NPOdECCMOHANbHOM AEATENBHOCTU

OMK-1 BnageHue WwWnpoKon obLieli noarotoBkol (6a3oBbiMK 3HAHUAMMK) A1A pelleHnn npakTuye-
CKMX 33434 B 061aCTU MHPOPMALMOHHBIX CUCTEM U TEXHOJIOTUIA.

B pe3ynbTaTe 0CBOEHMA AUCUUNANHDI o6yqarou1,m7|cn AO0NKeH

3HaTb: METOAbl UCCNeA0BaAHUA, NPUMEHAEMbIE NPU PELleHMM Hay4YHO-UCCNeA0BaTENbCKOMN 334a4M,
MeTOo/bl Hay4yHOro aHanmnsa n 06o06LeHMA GpaKkTUUECKOro maTepmana, UANKCTPUPYEMOTO B NpoLecce 1c-
cnenoBaHUM.

LLean 1 334341 HayYHbIX MCCAeA0BaHMIM NO HAaNPaBAEHUIO AeATENbHOCTU, 63a30Bble NPUHLMMbI U

METO/4bl X OPraHn3aLMn; OCHOBHbIE MCTOYHUKN HAay4YHON nHGopMaLmnK 1 TpeboBaHMA K NpeacTaBAeHUIo

nHbopmMaumMoHHbIX MaTepuasios (ONK-1);

cnocobbl onpeaeneHns BUAOB U TUNOB NPOdECCUOHaNbHbIX 3a[a4, CTPYKTYPUPOBAHMSA 3334 Pas/IMYHbIX

rpynn (MK-4);

YMETb: UCMO/Ib30BaTb APXUTEKTYPHbIE U AEeTAa/IM3NPOBAHHbIE PELUEHMA MPU MPOEKTUPOBAHUM CUCTEM;
dopmynnpoBaTtb 1 pewaTb 3a4a4M MHTErpaLumn Ha OCHOBE CTaHAAPTOB Npu co3aaHumn KUC.

COCTaBAATb 06LWKUN NaaH paboTbl Mo 3a4aHHON TeMe, Npeanaratb MeToabl UCCef0BaHNA U

cnocobbl 06paboTKM pe3yanbTaToB, NPOBOAUTL UCCEA0BAHUA NO COrNacoBaHHOMY C PYKOBOAM-

TeNem NaaHy, NpeacTaBAATb NOAyYeHHble pe3ynbTathl (OMK-1);

BbibUpaTb Hanbonee 3dPeKTUBHbIE METOAbI PpeLleHNU OCHOBHbIX TUNOB 3a/1a4, BCTPEeYaloLWMXCa B MaTe-
maTuke ([MK-4);




Bﬂa,CI,ETb/6bITb B COCTOAHUMN NPOAEMOHCTPNPOBATD!

cncremaTnyeCKMMmn 3HaHMAMU NO HaMpaBAeHUIO AeATeNIbHOCTU, VFI'IV6ﬂeHHbIMVI 3HaHNAMMU

no BblI6pPaHHOW HaNpPaBAEHHOCTU NOAroTOBKM, 6a30BbiMM HaBblKaMU NPOBEeAEHUNA HAaY4YHO-
uccaenosaTenbCcKkmx paboT no npeanoskeHHon teme (OMNK-1);

BO3MOYKHOCTM COBPEMEHHbIX HaY4YHbIX METOA0B Ha YPOBHE, HEOHXOAMMOM A5 MOCTAHOBKU M peLLEHNs
33434, UMeLWMX eCTECTBEHHO-Hay4YHoe coaeprkaHue (MK-4);

Ta6bnauua 3.1.

MaTtpuua cBA3M KomneTeHuu, Gopmupyembix Ha OCHOBE U3yueHua gucumnamHol «Auddepen-
UMasibHble YpaBHEHUAY», C BPEMEHHbIMM 3Tanamu OCBOEHUA ee CoAepKaHuA

Koapl Kom- KomneteHuma Cemectp 1 He-

neteHuui (eroc) 0ens u3yyeHus

OK-4 CNocobHOCTb NpOBOAWTL paboyee NPOEKTUPOBAHME 4

OlnkK-1 -:- CNOCOBHOCTbIO MCNO/1Ib30BaTb OCHOBHbIE 3aKOHbI €CTeCTBEH- 4
HOHAYYHbIX AUCLUNAMH B NPOdECCMOHANbHOMN AeATENbHOCTH, NPUMe-
HATb MeTOAbl MaTeMATMYECKOro aHan3a u MoL4ennpoBaHuA,

CornacHo ypoBHAIM KBanuduKaLm, yTBEPKAEHHbIM NpMKazom MUHUCTEPCTBA TPYyAa U COLMANbHON
3awmTbl Poccuinckon dPepepaunm ot 12 anpena 2013r. Ne 148-H3, noAroToBKa BbIMYyCKHUKA akagemuye-
CKoro 6akanaspuarta no HanpasaeHuto «MHPOPMaLIMOHHbIE CUCTEMbI U TEXHOIOTMU» COOTBETCTBYET 6-My

YPOBHI0 KBannduKaumm. NokasaTenm ypoBHa KBanndukaumm npm npodeccMoHanbHOM AeATeNbHOCTH
npeacrasaeHsbl B Tabaunue 3.2.

Ta6bnuua 3.2.

0606weHHble TpeboBaHUA K 6-My YPOBHIO KBaiMPUKaLMK BbINYCKHUKa aKagemunueckoro b6aka-
naspuara no HanpasaeHuto 09.03.02 «MHPopMmaLMOHHbIE CUCTEMbBI U TEXHONIOTUN»



MNoKasaTenu 6-ro ypoBHA KBanndukaumm

TPYUCTTTOD

NonHoMOo4YMA N OTBETCTBEHHOCTb

XapaKTep ymeHui

XapaKTep 3HaHU

6-1 ypoBeHb

CamocrosTenbHas 4eAaTeslbHOCTb,
npeanosaratoLas onpeaeneHune 3aaady
cobcTBeHHOM paboTbl U/UAM NOAYNHEHHbIX
o AoCTUKeHuto Lenn. ObecnevyeHne
B3aMMOLENCTBUA COTPYLAHUKOB U CMEK-
HbIX Noapa3aeneHnin. OTBeTCTBEHHOCTb 3a
pe3ynbTaT BbINOJIHEHUA PaboT Ha ypoBHe
rnoapasaeneHns Uamn opraHnsaumm

peHue,

AeATeNbHOCTH, TeX-

Pa3paboTka, BHeA-
KOHTPO/1b, OLLEHKA
N KOPPEKTUPOBKa Hanpas-

HONOTNYECKUX NN METO-
Andeckmnx peLLIEHVIIZ

MprmeHeHue npodeccu-
OHa/1bHbIX 3HAHWUM Tex-
HOJIOTMYECKOro NN me-

NieHn npodeccMoHanbHOM |TOAMYECKOrO XapaKTepa, B TOM

yncne NHHOBaALLMOHHbIX. Camo-
CTOATE/IbHbIA NOUCK, aHaM3 U
OLeHKa npodeccnoHabHOM UH-
dopmaumm

311 0606w eHHble TPEOOBAHUA MOXKHO AETA/IM3MPOBATL B COBOKYMNHOCTU KBAANPUKALIMOHHDIX Tpe-

60BaHNi1, pa3bUTbIX B COOTBETCTBMU C PA3/IMYHbIMU YPOBHAMM ee nposBfeHus (Tabn.3.3.-3.5).

Ta6bauua 3.3.

YpoBHM npoasieHus komneteHuuu MNMK-2, popmmupyemoit npu nsyyeHuu gucunnamuol «Audode-

peHuManbHbie ypasHeHUa» B popme NpUsHaKos NPo¢pecCUOHANbHOK AeATeNbHOCTH

KsanudukaumoHHoe Tpebosa-
Hue (npu3HaK npodeccuoHanb-
HOW AeATenbHOCTH)

YpoBeHb NpoABAeHUn

OnucaHue NnpuU3HaKoB
npoasaeHnAa KoMmneTeHUunu Ha
Pa3sHbIX YPOBHAX

CnocobHOCTb MCNO/b30-
BaTb B CBOeW paboTe nporpec-
CUBHbIe naeun, Gopmbl U METOAbI
MaTeMaTUKM

BbICOKMIA ypOBEHb KOMME-
TEHTHOCTM

CnocobHOCTb NCNOb30-
BaTb maTtemMaTnyeCKkne metobl B
NOCTaHOBKE eCTeCTBEHHO-
HAy4HbIX 3a4a4

BasoBbIit ypoBeHb KoMne-
TEHTHOCTM

CnocobHocTb conocTas-
NATb METOAbl ONUCAaHUA U d)op-
My/ZIMpPOBaHNA eCTECTBEHHO-
HAy4HbIX 3a4a4

MUHUMaNbHBIA YPOBEHb
KOMMNETEHTHOCTU

CnocobHoCTb cUcTemMaTu-
3npoBaTtb umerwmeca metToabl
NOCTaHOBKU eCTeCTBEHHO-
Hay4HbIX 3a4a4




Ta6bnuua 3.4

YpoBHu npoasneHusa KomneteHuum MNMK-3, popmupyemoit npu nsyuyeHumn gucumunnuHol «OQudde-
peHuManbHbie ypaBHeHUA» B popme Npu3HaAKOB NpodeccMoHaNbHOW AeATe/IbHOCTU

KsanudukaumoHHoe Tpebosa-
Hue (npu3HaK npodeccuoHanb-
HOM AeATeNbHOCTH)

YpoBeHb npoasaeHua

OnucaHue NpU3HaKoB
NPOABSIEHMA KOMNETEeHLMUN Ha
Pa3HbIX YPOBHAX

CnocobHocTb dopmynn-
poBaTb, A0Ka3bIBaTb, AETa/IbHO
060CHOBbIBATb MaTemMaTUYECKME
yTBepXAeHuA

BbICOKMIA ypoBEHb KOMMNE-
TEHTHOCTM

CnocobHOCTb NONb30BaTLCA Me-
TOAMKaMM [10Ka3aTeNbCTB, Tpe-
OyoLWMMM abCTPAKTHOrO MblLL-
NIEHUA M KOMM/IEKCHOro Noaxo-

Aa

BasoBblih ypoBeHb Komne-
TEHTHOCTU

BnageHue pasnnyHbimm
MeToaMU A0Ka3aTe/bCcTB
YTBEPXKAEHNI 1 J0Ka3aTeNbCTB

MUHUMaNbHbIA YPOBEHb
KOMMNETEHTHOCTU

CnocobHOCTb A0Ka3bIBaTb
yTBEpXaeHus, Tpebytolme oT-
paboTaHHbIX HABLIKOB M YMEHWI

Ta6bnuua 3.5

YpoBHM nponaBseHna KomneTteHuun OMNK-3, dopmupyemoii npm nsyueHnm aucuynautol «Audde-
peHuManbHble ypaBHeHUA B Gopme NPU3HAKOB NpodeccMOHaNbHON AeATeNIbHOCTU

KBanudukaumoHHoe Tpebosa-
Hue (npu3Hak npodeccuoHanb-
HOW AeATenbHOCTH)

YpoBeHb NpoABaeHUn

OnucaHue NnpusHaKoB
NpoAB/NEHMA KOMNETEeHLUUM Ha
Pa3sHbIX YPOBHAX

CnocobHocTb nepexogunTb
OT YCBOEHMUA rOTOBbIX 3HAHWUM K
OB/1a4EHNIO METOA4aMUN Noay4ye-
HUWA HOBbIX 3HAHW

BbICOKMIA ypOBEHb KOMME-
TEHTHOCTM

CnocoOHOCTh MOJIB30BATHCS
CUCTCMATHNUYCCKNMHU 3HAHUSIMHAN
0 HATIPABJICHUIO JICATEIIbHO-
CTH; yriyOJeHHBIMU 3HAHUSI-
MU T10 BBIOpaHHOUW Harpas-
JICHHOCTH MOATOTOBKH, 0a30-
BBIMH HaBBIKAMU TIPOBEICHHUSI
HAyYHO-HMCCIIEI0BATEIbCKIX
paboT 1Mo MpeI0KEHHOU Te-
ME.

BasoBbIit ypoBeHb KOMMNe-
TEHTHOCTM

CrocoOHOCTb COCTaB-
JSTH OOIIMi TUTaH PabOTHI IO
3aJ]laHHOM TeMe, MpeiaraTh




MECTOAbI UCCIICAOBAHUA U CIIO-
co0BI 00pabOTKU PE3yNIbTATOB,
MIPOBOAUTH UCCIICAOBAHUA 110

COTJIACOBAaHHOMY C PYKOBOIH-

TCJIEM IIaHYy, NIPEACTABIIATD
IMOJIYYCHHBIC PC3YJIbTaThbl

MWHMMaNbHbLIN YPOBEHb
KOMMNETEHTHOCTU

3HaTh LENU U 33a]a4i Hayd-
HBIX UCCIIEZJOBAHUH 110
HalpaBJICHUIO 1E€ATEIILHOCTH,
0a30BbIe TPUHILIUIIBI K METOIbI
UX OpPraHU3al1K; OCHOBHbIE
WMCTOYHUKH HAaydyHOU UH(DOP-
Maluy ¥ TpeOOBaHuUs K Ipe-
CTaBJIEHUIO HH(OPMALIUOH-
HBIX MaTepuanoB

OnucaHue 3aa4 0CBOEHUA AUCLUNAUHDI,

COOTHEeCEeHHbIX C N/Z1aHnpyembiMmu Lenamm ocsoeHuA 06pa303aTeanoﬁ nporpammbi B ¢opme

NPU3HaKoB npoAassieHunA KOMHETEHLIMﬁ

Ta6nunua 3.6.

Mpu3Hakn npodeccuoHanbHOM AEATeNIbHOCTU, YPOBHU NPOABAEHUA M 3HaHUeBaA 6a3a B NpuBA3-

Ke K KomneTteHuuun OMNK-1, popmupyioweiica npu usyyeHum gucunnamiol «AuddepeHumanbHble ypas-

HeHuna»
KBanndukaumoH- YpoBeHb OnuncaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHuMA (NpuU3Ha- | NpoABAeHUA NpW3HaKoB
Kn npodeccMoHanbHOM npoaBneHns
0eATeNbHOCTH) KOMMeTeHL U
CnocobHocTb npo- Bblcokmit CnocobHocTb 3HaeT Knac- | UCnonb3o- Mogaenamu
BOAMTb TEXHUYECKOE NPO- | YPOBEHb KOMMETEHT- | UCMONB30BaTb | CUPUKALMIO | BaTb apxu- | M CpeacTBa-
eKTMpOBaHue HoCTH matemartumye- nHbopma- TEKTYpPHble | MW paspa-
CKMe MeToAbl B | LMOHHBIX W getanum- 60TKM apxu-
NoCTaHOBKe cucTem, 3MpOBaH- TEKTYpbl UH-
ecTecTBeHHO- CTPYKTYpbI, Hble pewe- | dopmauu-
Hay4yHbIX 33434 | KOHPUrypa- | HMA nNpu OHHBbIX CH-
UMU UH- NpPOEeKTU- cTem; v gp.
dopmauu- poBaHUK
OHHbIXb CU- | CUCTEMMU
cTem v ap. ap.
Basosblit CnocobHocTb 3HaeT | Ymeer Bnapeetr me-
YpOBEHb KOMMNe- CONoCTaBNATb OCHOBHOM Haxo4uTb TOAaMM  Bbl-




TEHTHOCTU MeToAbl ONu- Kpyr npo- meToapl ABJIEHUA,
caHuAa u pop- 6nem, peweHna oT6opa “
MyNMpOBaHWA | BCTpeualo- | ocHosHbix | OObeauHe-
ecTecTBEHHO- WMXCA B Ma- | TMNOB 3a- HuA - dpar-
MEHTOB Ma-
Hay4HbIX 33434 | TeMATUKe Aay, BCTpe- | o ve-
HalWKXCA B | ckoro  3Ha-
MaTemaTtu- HuUA, npu-
Ke Haanexalle-
ro K Kaye-
CTBEHHO
pa3nnYHbIM
Hay4HbIM
ancumnam-
Ham gnaa no-
CTaHOBKM
3ajauum
MMUHMMANbHbIN CnocobHocTb 3HaeT Knac- | Ymeert Bnageet m
YpOBeHb Komne- CMCTEMATU3U- cMyeckue dopmynu- afeKBaTHO
TEHTHOCTU poBaTb MMe- | 3a4a4vm Ma- | poBaTb ncnosbayet
Wwmeca MeToabl | TEMaTUKK Knaccuye- TEPMUHONO-
NMOCTAHOBKM CKMe 3afa- | FMio pasHbIX
€cTecTBEHHO- 4yn matema- | obnacreit
Hay4HbIX 33434 TUKHK 3HaHWIA
Tabnuuya 3.7

Mpu3Haku npo¢oeccuouanb|-|oﬁ AeATeNIbHOCTU, YPOBHU NpoABNEHNA U 3HAHUEBAaA 6asa B npuBAs-

Ke K KomneTteHuuu OK-4, popmupyioLleiica npm usydeHum aucumnamibl « AuddepeHumanbHble ypas-

HeHUA»
KBanndukaumoH- YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHuMA (NpuU3Ha- | NpoABAeHUA NpU3HaKoB
KM Npo¢deccnoHanbHOM npoasneHuns
AeATenbHoCTH) KoMneTeHuU M
Bbicokuin CnocobHocTb 3HaTb YmeTtb Bnagetb me-
YpOBEHb KOMMETEHT- | dopMyanpo- yTBEepXae- Nonb30- TOoAUKamMMU
HOCTM BaTb, AOKa3bl- HUA, Haxo- BaTbCA OT- AOKa3a-
BaTb, Ae€TaNbHO | AALLMeCcA B paboTaH- TeNbCTB,
060CHOBbIBaTb | LUIMPOKOM HbIMW U Ma- | Tpebyrowm-
matemartumye- AuanasoHe, | 1ou3BecCT- Mn ab-
CKue yTBep- Tpebyowme | HbIMK Me- CTPaKTHOro
XAeHuA OpUrMHanNb- | Togamm MblILLNEHNA
HOCTU aHa- aHanusa N KOMMIEKC-
nnsa HOro noaxo-
aa
basosbIli CnocobHocTb 3HaTtb dop- | YmeTb go- YmeTb AoKa-




YpOBEHb Komne- N3BECTHbLIMMU MY/IMPOBKM | KasblBaTb 3bIBaTb
TEHTHOCTU MeTo4aMM AO- | U3BECTHbIX YyTBEPKAE- | yTBEpXKae-
Ka3blBaTb U yTBEpPHKAe- HUA, Tpe- HUS, Tpeby-
NOSICHATb Ma- HWIA, cnea- bytowme olme oTpa-
TemaTuyeckue | CTBMI 13 oTpaboTaH- | 6OTaHHbIX
YTBEPKAEHUS HUX. HbIX HaBbl- HaBbIKOB U
KOB M yme- | yMeHul
HUM
MWHUMaNbHbIN CnocobHocTb 3HaTb ¢pop- YmeTb a0- Bnapetb oc-
YypOBEHb Komne- NMOHATbL U BOC- MY/IMPOBKM | Ka3blBaTb HOBHbIMMU
TEHTHOCTU npounsBecTu yTBEpPHKAE- yTBEPKAE- | MeTogamu
matemaTtumye- HUN, ObITb B | HUA, Tpe- [OKasa-
CKOe [l0Kasa- COCTOSIHUMU bylowme TeNbCTB Teo-
TeNbCTBO cbopmynu- | oTpaboTtaH- | pemu
poBaTb U3- HbIX HaBbl- yTBepKae-
BECTHbIN KOB U yme- HUI
pe3ynbTat HUM
Tabnuua 3.8

Mpu3Haku npo¢oeccuouanb|-|oﬁ AeATeNIbHOCTU, YPOBHU NpoABIEHUNA U 3HAHUEBAA 6asa B npuBAs-

Ke K KomneteHuum OMNK-3, popmupyloweiica npu usydyeHum aucumnauntbl «AndpdepeHumanbHblie ypas-

HeHUA»
KBanndukaumoH- YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHuMA (NpuU3Ha- | NpoABAeHUA NPWU3HaKoB
KM npodeccuoHanbHOM nposABAeHUA
neAaATeNnbHOCTH) KOMMeTeHUnit
CnocobHocTb nepe- Bbicokui 3HaTb OC- YmeTb Bbl- Bnapetb
CrocobrocTs 6upatb u HaBblKaMWU
XO4MUTb OT YCBOEHWA roTo- YPOBEHb KOMMETEHT- | | oo o oparpes | HOBHbIE Me- p
BbIX 3HaHWI K OBNAAEHNIO | HOCTM cucreMaruue- | TOAbl M Cno- NPVIMERATE | NpedcTase-
8 npodec- HUA 1 Npo-
MeTo4aMM NoayYeHUs Ho- CKUMM 3HaHU- | Co6bl no-
X CUOHaNb- ABUXeHuA
BbIX 3HaHMN AMH TIO ucka u cn- HOM pes- pe3ynbratos
HAMPABJICHUIO | cTemaTnsa- | renppoctn | uHTennexTy-
ﬂeﬂTeHBHg)' LUK UH- sKcnepu- anbHoOW pesn-
CTILYTIYOTCH | onmaumn | MeHTanb- Te/IbHOCTH
HBIMU 3HAHU- Hble 1 pac-
SIMH T10 BBI- YyeTHO-
OpaHHoI1 TeopeTnye-
HalpaBJICH- CKMe meTo-
HOCTH I10AT0- Abl uccne-
TOBKH, 0a30- [0BaHUA
BbIMU HABbI-
KaMH IIpoBe-

ACHUA Hay4-
HO-
HnCcCiacaoBa-




TEJNbCKUX pa-

00T 10 TIpen-
JIOKEHHOU
TEME.
basoBbIli Cnoco0- 3HaTb co- YmeTb npu- | Bnagetb
YPOBEHb KOoMne- HOCTBCOCTaB- | BPEMEHHbIE | MeHATb B HaBblKaMu
TEHTHOCTH [IS1TD OB cnocobbl npocbeccT— nnaHnpoBa-
Mcnosb3o- OHasIbHOM HUA Hay4YHO-
TL1aH pa6OTI:I BaHUA MH- AeATeNbHO- | ro uccneao-
IO 3aITaHHON | hopmauu- CT u3- BaHWsA, aHa-
TeME, IPEJIA- | OHHO- BECTHble nun3sa nony-
rarb METOJbI KOMMYHWU- MeToAbl YyaembliX pe-
HICCIIeIOBAHMS KaLl,VIOHHbI)‘(’ uccnefoBa- | 3yNbTaToB U
U CLOCOBLL TEXHONOMMIN | HUA bopmynu-
B BblOpaH- POBKM Bbl-
0bpaboTKH Hoi1 chepe BOJ0B
PE3YIbTATOB neAtenbHo-
cTU
MUHUMaNbHbINA CHOCOGHOCTE 3HaTb Oa- YMmeTb Bbl- Bnagetb
YPOBEHb KOoMne- BT e | 3OBBIE 6upaTtb 1 HaBbIKamu
TEeHTHOCTM - [PUHITATIEL aKcnepu- noucka (B
MeHTa/lb- TOM uncne ¢
HAYHTHBIX HC- | M METOMbL | |10y hac- | ucnonbaosa-
ClIeA0BaHHN OpraHusa- | yetHo- HUEM UH-
O HApaBJIC- | 1y Hay4d- | TeopeTuye- | bopmauu-
S Hc- CKME METO- | OHHbIX CU-
HOCTH, 6a3o- Abl uccne- ctem u 6a3s
BBl puHIM- | SICA0BA- 6
. [0BaHWA aHHbIX) 1
bl ¥ MeTOpl | HAU KPUTMYECKO-
HUX OpraHusa- ro aHanu3a
U1, OCHOB- MHbopMa-
HBIE UCTOY- LMK no Te-
HHUKH Hay4d- MaTuKe npo-
HOM uH(pOp- BOAVMBbIX
Malll4 U Tpe- nccnenosa-
OoBaHUs K HUI
npeAcTaBie-
HUI0 uHpOP-
MAaIlHOHHBIX
MaTepuasioB

4. O6bEM AUCLUNUHDBI U BUAbI YYEBHOM PABOTDI

B aToMm pasaene npuBogMTca o6bem gUCUMNINHBI (MOAYNA) B 3a4eTHbIX eAMHULLAX C YKa3aHU-
€M KOJIMYecTBa akafleMUYeCKUX AN aCTPOHOMUYECKUX YacoB, BblAe/IEHHbIX Ha KOHTaKTHYIO paboTy
obyyatolmxca ¢ npenoaasaTesieM (No BuAaam yuebHbIX 3aHATUIA) U Ha CaMOCTOATENIbHYIO paboTy obyua-
rowmxca. 3T 0606LeHHble AaHHble N0 06beMy yuebHOM ANCLUNAUHBLI NpuBOAATCA B dopme




Tab6n..4.1. B Heil yKa3blBaeTCcA NOAHAA TPYAOEMKOCTb AMCUMMANHBI B 3a4ETHbIX eAMHNLAX (3.e.) 1 pac-

npegeneHne TPyA0EMKOCTU NO BuAaam yuebHoM paboTbl M CEMEeCTpam B akageMUUYeCcKMX Yacax.

Ta6bnuua 4.1.

06bem AMcUMNANHDBI U BUAbI yuebHO paboTbl

CTpYKTYypa U TPYAOEMKOCTb ANCLMMINHDI

Cemectp 4. dopma NPOMEKYTOYHON aTTecTaumm 3 cemecTp - 3k3ameH. Obwasa TPYA0EeMKOCTb auc-

LMNAWHbBI cocTasasAeT 4 3aveTHbIX eanHul, 180 akagemmyeckux 4acos, n3 HMX 90 4aca, BblaeNeHHbIX Ha

KOHTaKTHYI0 paboTy c npenoaasartesnem, 61 4acos, BblAe/IeHHbIX Ha CAMOCTOATE/IbHYIO paboTy.

Bcero MopAaKoBbI HOMEp cemecTpa
4

O6wan TPYA0EMKOCTb ANCUMMNANHDI 4 4
Bcero (B 3.e.), B TOM unche:
KypcoBoi npoeKT (paborta)
AyanUTOPHbIe 3aHATMSA Bcero (B 72 72
akaj.yacax), B TOM yucne:
Nexkuun 36 36
MpaKkTuyeckme 3aHATUA, CEMUHApPbI 36 36
JNTabopaTtopHble paboThbl He npeay-

CMOTPEHO
KoHTpoib camocTosTENbHOM pa- 2 2
6ote1 (KCP)
CamoctosTenbHan pabota Bcero (B 70 70
akaj.yacax), B TOM yucne:
Bua utorosoi aTrectayuu:
3auet/gnodd.3auer +
JK3ameH
O6Lan TpyA40EeMKOCTb ANCLUMNINHDI 144 144

5. COOEPXAHUE AUCLIMNNIUHDI, CTPYKTYPUPOBAHHOE NO TEMAM (PA3AIE/IAM) C YKA3AHU-
EM OTBEAEHHOIO HA HUX KOJIMYECTBA AKAAEMWYECKUX UM ACTPOHOMMWYEKUX YACOB U BU-

AO0B YYEBHbIX 3AHATUNA

OnddepeHumanbHble ypaBHeHUs 1-ro nopagka:
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10.

3agaun, npuBogawme K audpdepeHumanbHbIM ypaBHEHUAM (YacTHble pelleHuns, obLmin uHTerpan, oblwue pe-
LWEeHWUA, NOAe HAaNPaBAEHWUI, U30K/UHbI);

YpaBHeHUA € Pa3genaowmmmca nepeMeHHbIMY;

OfHOpPOAHbIE M NPUBOAALLME K HUM YPABHEHMS;

JInHeinHoe ypaBHeHue 1-ro nopsaakKa;

YpaBHeHue bepHynnu;

YpaBHeHMe B NOMHbIX AuddepeHumanax. UHTErpUPYIOLLNIA MHOXKUTEND;

Teopema Kolum ans ypaBHeHuit 1-ro nopsaka;

YcTaHOBNEHME LOCTAaTOYHbIX YCNOBWI CYLLECTBOBAHUA M eAMHCTBEHHOCTY 3aauun Kowwu;
MeTozbl HaX0KAEHWUA 0CODbIX PeLleHWid;

YpaBHeHUs, Hepa3peLleHHble OTHOCUTE/IbHO NPOVU3BOAHON;

OnddepeHumanbHble ypaBHEHMA BbICLLMX NOPSALKOB:

11.

12.

13.

14.
15.

OnddepeHumanbHble ypaBHEHWA BbICILKMX NOPAAKOB (paspewumble B KBagpaTtypax, GpyHKuMa Kowwu, ogHo-
poAHble M 06061eHHO-0AHOPOAHbIE YPaBHEHUS);

Ob6was Teopua ypaBHeHWI n-ro nopsaka (pyHAaMeHTanbHaA cucTema, onpenenuTb BpoHckoro, ¢popmyna
Octporpagckoro-/inysunns);

JIHeliHble ypaBHEHMA n-ro NOpAAKa C NOCTOAHHBIMU KO3dPULMEHTaMU;

YpaBHeHue diinepa. HeogHopoAaHbIe YpaBHEHMA 2-T0 NOPALK];

Kpaesble 3agayun. 3agava Wrypma-/inysunnna.

CucteMbl MHeWHbIX AnddepeHLManbHbIX YPaBHEHMWIA:

16.
17.

061wan Teopua MHeRHbIX cucTem anddepeHLManbHbIX ypaBHEHU;
CucTembl NIMHENHbIX YpaBHEHMUI C NOCTOAHHBIMU KO3GPULMEHTaMY;

MoHAaTHe o anddepeHLManbHbIX YPaBHEHMAX B YaCTHbIX NPOU3BOAHbIX. JIMHEAHbIE U KBa3UMHENHbIE YPAaBHEHMA B
YacTHbIX MPOMU3BOAHbIX 1-r0 NopAaKa.

7. Tembl nabopaTopHbIx paboT (JllabopaTopHbIN NPaKTUKYM)
He npeaycmotpeHsbl y4ebHbIM nnaHom OOI.

8. MpuMepHas TemaTuKa KypcoBbIX paboT

He npeaycmoTpeHbl y4ebHbim naaHom OOI.



PacnpegeneHue yuebHbIX Yacos

Tabnamuya 4.2.

no Temam 1 BUgam y4ebHbix 3aHATUMN (06LLaA TPYyA0eMKOCTb yuebHOM AncumnamnHbl — 4 3avet-

HbIX eAuHUL)

Cemectp 4
Neni/nt Tema JiekuuM, OCHOBHOE CO/IepKaHue KosaunyectBo yacos
Jeknu- | IIpakTnm- | camocron-
OHHbIE | YecKHe TenbHaa pa-
3aHs- 3ansaTus | 6ota
THA
1 Huddepenunansusie ypaBueHus 1-ro nopsaka. C 4 4 7
pa3eNsIIOIIMMHUCS IEPEMEHHBIMU U OJJHOPOIHBIE.
2 Jluneiinbie ypaBHeHus1 1-ro mopsiaka. beprysim. 4 4 7
YpaBHeHUs B OJIHBIX U depeHImanax
3 Teopema Ko nis ypaBHenuit 1-ro nopsiaka 4 4 7
4 YpaBHEHHs HEpa3peIICHHbIE OTHOCUTEIBHO IIPO- 4 4 7
HU3BOJHOU
5 VYpaBHeHMs BBICIIMX NOPsAKOB. Jlomyckaromue 4 4 7
NOHMXeHue nopsika. OOas Teopus JTMHEHHBIX
ypaBHEHMH N-TO MOpsIKa
6 JluneiiHble ypaBHEHUS C MOCTOSHHBIMH KO3 Pu- 4 4 7
nueHTamu. YpasHenus Disiepa. Kpaesble 3a1aun
7 CucreMbl TUHEIHBIX YpaBHEHHH (0011as TEOpHsl). 4 4 7
8 CucreMbl TMHEWHBIX YPaBHEHUH C IIOCTOSTHHBIMU 4 4 7
Kod(pduImeHTaMH
9 VYpaBHEHHMS B YaCTHBIX ITPOU3BOAHBIX. JInHEHHbBIE 4 4 14
KBa3WJIMHEHHbIE
Hroro: 36 36 70
CamocTosTenbHas pabota cTy- 70
AEHTa, B TOM uunCne:
- B ayAUTOPUM NOZA, KOHTPONIEM
npenogasaTens 74
- KYPCOBOE NPOEKTUPOBAHME
(BbinonHenme kypcosoid pabo- | ®opMbl TEKYLLLETO 1 PyBEXHOTO KOHTPONA
Tbl)
NoAroToBNEHHOCTH 0byyatoLLerocs:
- BHeayAuTopHas pabota
KoHTposibHble paboTbl, TecTbl.
Ound.3aver +
Bcero yacos Ha ocBoeHMe yyeb- | 144
HOro mMaTepuana




KoHKpeTu3auua pe3ynbTaToB OCBOEHUA AUCLUMN/INHDI

Tabauuya 4.3.

KoHKpeTusauum pesynbTaToB 0CBOEHUA B ancumnauHe «AuddepeHumanbHbie ypaBHEHUA»

OnK-1

CrnocobHOCTb K CamMOCTOATE/IbHOM Hay4yHO-UCCea0BaTeIbCKoi paboTe

3HaTb:

OCHOBHble MeToAbl U cNocobbl MOWUCKa U cUCTe-
MaTM3aunn nHpopmaumm

TeopeTnyeckme oCHOBbI, OCHOBHbIE MOHATUA, 3aKO0-
Hbl U MOAE/IN OCHOBHbIX Pa3gesioB MaTeEMaTUKN

YmeTb :

BbIOMPATb M NPUMEHATb B NPOdPeCcCMOHaNbHOM
[eATENbHOCTU 3KCNEPUMEHTA/IbHbIE U PacyeTHO-
TeopeTUyecKkne MeToapbl UCCNef0BaHMS

MoHMMmaTb, U31araTb U KPUTUYECKU aHAN3UPOBATL
MaTeEMaTMYECKY0 MHPOpMaLMIO

Bnapetb

HaBblKaMM NNaHMPOBAHMA HAay4YHOro Uccea0Ba-
HWA, aHa/IM3a NolyYaemblixX Pes3ybTaTtos U Gopmy-
NMPOBKM BbIBOAOB

[eTanbHbln pa3bop Bcex NpUBeAEHHbIX A0Ka3a-
TENbCTB TEOPEM U YTBEPKAEHUIA, MOUCK COBCTBEH-
HbIX METOA0B [0OKa3aTe IbcTBa

Tabnuua 4.4

OK-4
3HaTb MepeyeHb COOTBETCTBYIOLIMX Pa3e/ioB U TEM COAEPKAHUA ANCLMNINHDI

(BKNtovan BHeayaUTOPHbIE BOMNPOCHI), KOTOpPble HEOBX0AMMbI Ana GopMMUPOBa-
Lo, o

HUA YMEHUI U HanpaBaeHbl Ha NOATOTOBKY K BAaAeHUI0 NPU3HAaKamu Nponse-
2 HUA KOMNeTeHUMi
R




YmeTb KoHTponbHas paboTa (no teme)

A JomaluHsa pabota (nepeyeHb 3a4auy).

2 s

2

Bnagetn: MeTtoaamu paboTbl C MaTEMATUYECKMMU 0O bEKTAMMU
1o

2

Ta6bnuua 4.5
YKa3bl8aemcs K00 KomremeHyuu
YKQ3bl8aemcs rnpu3HaK rnposesneHUs KomnemeHyuu
3HaTb MNepeyeHb COOTBETCTBYHOLLMX PA3Ae/I0B N TEM COAEPKAHNA ANCUMMNANHDI
(BKNtovan BHeayaUTOPHbIE BONPOCHI), KOTOpPble HEobXoAMMbI Ana GopMUpPOoBa-
O o
HWUA YMEHUI U HanpaBaeHbl Ha NOATOTOBKY K BIaAEHUIO NPU3HAKamMK NposBe-
2 HUA KOMNeTeHUMIA
K
YmeTb TemaTmKa nabopaTopHbIx/npakTUYecKnx paboT (yKasaTb KOHKpeTHoe
Ha3BaHMe 1abopPaTOPHbIX U/MAK NPaKTUYECKUX PaboT), GOPMUPYIOLLIMX YMEHNA U
1o o
HanpaBAEeHHbIX Ha peasiM3aLmio NPU3HAKOB NPOABAEHNUA KOMMETEHLMI
2 e
2
Bnagetn: MepeyeHb BUAOB paboT, popmupyomx HeobxoaMMble HaBbIKM CAMOCTO-
ATeNbHOM paboTbl 06yYatoLMXCS
Lo
2

6. OBPA3OBATE/IbHbIE TEXHO/10M'MKA

(YKkazsisaromcs obpazosameribHbie MexXHOA02UU, UCMOAb3yeMbIE MPU Peanu3ayuu pasauyHsix eudos
yuebHoli pabomel.

B coomeemcmeuu ¢ mpebosarHuamu @rOC BO no HanpasaeHuro nod20mosKu peanu3ayus Kome-
meHMHOCMHO20 M00X00a O0MHKHA NPedycmMampusams WUPOKOe UCMoAb308aHUe 8 y4ebHOM npoyecce
GKMUBHbIX U UHMEPAKMUBHbIX (hopM rposedeHus 3aHAMUL (KoMnbromepHbIx cumynayuli, 0enosbix u
posesbix u2p, pazbop KOHKpemHoix cumyayuli, Mcuxono2u4ecKkue U UHble mpeHUHau) 8 coyemaHuu ¢
sHeaydumopHoUl pabomoli ¢ yesnbro hopMUPOBAHUA U pa38UMUSA NPogheccUoHaNbHbIX HABbIKO8 0by4a-
rowuxcs. B pamkax yyebHbix Kypcos 00axcHbl bbimb rnpedycmompeHsl ecmpeyu ¢ npedcmasumensmu
pocculickux u 3apybexcHsix KomrnaHul, 20cy0apcmeeHHbIX U 0buecmeeHHbIx opeaHusayull, macmep-
K/1OCCbI 3KCMepmos u creyuanucmos).

JaHHble no TPYyAOEMKOCTU N BUOAM y‘-IE6HbIX 3aHATUI AOJIXXHbI CONPOBOXAATbCA YKa3aHNem nc-
nonb3yembiX MeTog0B 06y‘-IeHVI‘r'I.



Bbl60p aKTUBHbIX M MHTEPAKTUBHbIX GOPM NPOBEAEHMA 3aHATUIA MO ANCLUMMANHE A0/KEH OTPaXKaTb

60/1bLLUIMHCTBO MHHOBALIMOHHbIX Pa3paboToK B 061acT MeTo40B 06y4YeHUs. BbIbop NPUOPUTETHDBIX METO-

Aos OGYHEHMH anAa lD,aHHOl\;1 ANCUUNINHDBI OCYLWECTB/TIAETCA NpenoaaBateniem CaMOCTOATE/IbHO C yHETOM

cneunduKM HanpaBaeHUA UaM NPoduaa NOArOTOBKM 0BYUaOLWMXCA, UCXOAA U3 HEOHXO4MMOCTU AOCTUKE-

HMA 0BYYAOLWMMMNCA NNAHNPYEMbIX PE3Y/IbTaTOB 0CBOEHMA 06pa3oBaTe/IbHOM NPorpammMbl, a TaKke

y4eToOM MHONBUAYA/TbHbIX BO3MOHOCTEMN 06yqarou.|,v|xc;'-| M3 4Yncna nHBannaos n auu, C orpaHNYEHHbI-

MU BO3MOXXHOCTAMU 300POBbA.

Hanpumep, npy NoAroToBKe MeHeAKepoB MOMKHO BbIBpaTh cneayioline 0CHOBHbIE OPUEHTUPDI

ANnA pa3BnTUA aKTUBHbIX METOA0B O6y‘4€HMﬂZ

OeNnoBble KOMMYHUKaLMK;
yrpaBaeHue NpoeKkTamu;

appeKTMBHOE NoBeAeHME NPU TPYAOYCTPOMNCTBE;

KOMaHZAHasa paboTa;

noAroTosKa u nposegeHune npe3eHTau,m71;

TaVIM-MEHEAH-(MeHT.

PekomeHAyOTCA CieaytollmMe OCHOBHblE GOPMaTbl NMPUBAEYEHMS KOPMOPATUBHbIX NapTHEPOB:

rocTeBble JIeKLMMK;

TPEHUHIN N CEMUHAPbI NO Pa3BUTUIO I'IpOd)ECCMOHafIbeIX HaBbIKOB,

OHV KOMMaHUu;
[enoBble Urpbl;
macTep-Kaacchbl.

Mpumep odopMNEHMA CIIMCKA aKTUBHbIX U MHTEPAKTUBHbIX GOPM NPOBEAEHUA YYEBHbIX 3aHATUI

no AMCUMNANHE NpUBEAEH B Tabn. 6.1.

Ta6bnuuya 6.1.

AKTUBHbIE U UHTEPaKTUBHbIE ¢0prl nposepgeHuA y‘-IE6HbIX 3aHATUIA NO auncygunainHe

Ne Cemectp Tema nporpammbl AnCLMK- MpnmeHaemble TeXHO- Kon-so
NAVHbBI norum ayauT.4acos
1 8 Macrtep-Kknaccel 2

Mpu peanunsaumnm paboyein nporpamMmbl ANCULUNAUHbLI HEOBXO0AMMO MCNOb30BaTb Pas-

JINYHbIE o6pasoBaTeanble TEXHONOINN, B TOM 4ncne AUCTaHUNOHHDbIE O6pa3OBaTe.ﬂbele TEXHONO-

rMun, aNeKTpoHHoe obyuyeHme (YacTb 2 cTaTbn 13 depepanbHOro 3akoHa oT 29 aekabpa 2012 r. Ne

273-®3 «06 obpasoBaHumM Poccuitckoii Peaepaumn» (CobpaHune 3akoHoaaTenbcTea Poccuiickoin de-
Aepaumn, 2012,No53,cT1.7598;2013, Ne 19, cT. 2326; Ne 30, cT. 4036).

Pabouan nporpamma yqe6H017| ANCUUNNINHDBI MOXET 6bITb peann3oBaHa Kak TpPaagnMUMOHHO, TakK U

nocpeactsom cetesbix dopm (HYacTb 1 ctatbn 13 deasepanbHOro 3akoHa ot 29 aekabps 2012 r. No 273-

®3 «06 obpasoBaHumM Poccuitckoit Penepaunn» (CobpaHune 3akoHoaaTenbcTea Poccuiickont Pepepa-
umm, 2012,Ne 53, cT. 7598;2013, Ne 19, cT. 2326; Ne 30, cT. 4036).




CeTeBas ¢opma peanmsaumm paboyeit Nnporpammsl gUCUMNANHBI 0becnevmBaeT BO3MOKHOCTb
0CBOEHMA 0by4vatoWwmMmea y4ebHOro matepmana ¢ UCNOb30BAHNMEM PECYPCOB HECKObKMUX OpraHm3a-
UMM, OCYLLEeCTBAAIOLLMX 0O6Pa30BaTENbHYIO AEATENbHOCTb, B TOM YMCAE MHOCTPAHHbIX, A TaKXKe Npu
HEO6X0AMMOCTU C UCMOIb30BAHNEM PECYPCOB UHbIX OPraHM3aumMii, HaNnpMMep, NOCPeACTBOM CO34a-
HUA 6a308BbIX Kadeap UAM UHbIX CTPYKTYPHbIX NoApasaeneHunin, obecneymBatowmx NPaKTUYECKYIO Noa-
roTOBKY 0OYyYatoLMXCA MO AaHHON AUCUUNAMHE.

6. MEPEYEHb YYEBHO-METOAMYECKOrO OBECMEYEHWA ANA CAMOCTOATE/IbHOM PABOTbHI
OBYYAKOLLUXCA NO ANCUUNAUHE (MOAYNIO)
(Mpusodsmcsa sudsi camocmosmensHol pabomel obyyarouwe20cs, NoOPAOOK UX 8biMOAHEHUS U KOH-

mpons, daemca y4ebHo-memoouyeckoe obecrieyeHue (803MOMHO 8 8UOe ccbinok Ha ®OC, OMNOM u
m.d.) camocmoamenosHoli pabomesi Mo omaoesbHbIM pazoeanam UCUUNAUHBI.

Yka3seigaromcs memeol 3cce, pehepamos, Kypcossix pabom u 0p. [Tpusodsamcs KOHMPOsibHbIE BOMNPOCHI U
300aHUA 018 NposedeHUs meKyWe20 KOHMPOA U NPomMeXxymoy4Holi ammecmayuu rno umoaam ocsoe-
HuA ucyunauUHLI.)

TemaTrKa CamoCToATENbHOW PaboTbl JONKHA OTPaXKaTb BUA, U COAEPKAHNE AeATeNbHOCTU 0bY-
YaloLLLerocs, UMeTb BapuaTUBHbIN U auddepeHLMPOBaHHbIN XapaKTep, y4MTbiBaTb cneunduky Hanpas-
JIeHMA NoAroTOBKM, coAep:KaHMe 06pa3oBaTeibHOM NPOrpamMmmbl M Camom AMCLUMNIUHBL. PopMynnpoBKa
CaMOCTOATENbHOM PaboTbl A0/IKHA ObITb OAHO3HAYHO NOHATHA CTYAEHTY, NOCKO/bKY 3aTeM 3TU dopMmy-
JINPOBKU NepexoanaT B COOTBETCTBYIOLLMIN pa3aesn paboyert yyuebHON Nnporpammbl A5 NOCAeayoLWLEero
BK/IIOYEHUA B KaNeHAapHO-TemaTudeckuii naax (KTM) gucumnamuel,

AydumopHas camocmoamessHaa paboma obyyarouuxcs.

dopmamm nposeaeHnNsa yuebHbIX 3aHATUIA U opMaMK 3a4aHNIA ANA CAMOCTOATENIbHOM paboTbl
o6yyatoLLmxca B ayauToOpUK Nog KOHTpoiemM Npenoaasatens ABAAITCA: KOHTPOIbHasA paboTa; peleHne
3a4au4; KOIIOKBUYM; TECTUPOBaHWeE; OTBETbI Ha BOMPOCHI; cobeceoBaHNe; 3aLLUTa OTYETa O BbINO-
HeHHOW nabopaTopHoI paboTe UAK NpPaKTUYECKOW paboTe; MHAMBUAYANbHbIE KOHCYbTALMK; FPynno-
Bble KOHCY/IbTaLMM; NPOBEPKa NPaBUIbHOCTM BbIMOJHEHUA AOMALLHEro 3a4aHus; pa3bop TUMOBbIX OLUK-
60K; AOKNaA M ero obcyKaeHue;AenoBan Urpa; ponesas urpa; pasbop Kerica (Npon3BoACTBEHHON CU-
TyaluuK); NoCTpOEeHUE NOrMKO-rpadUUECKol CXembl; BbINOJHEHWNE YEPTEKEN, CXeM; CTPYKTYpMpOBaHMe
rpaduyeckoro matepuana; cucTemaTmMsaumsa y4ebHOro matepuana; nposesaeHue knaccudmrkaumm; dop-
MY/MPOBaHMe BONPOCOB MO Teme; aHHOTUPOBaHWe y4ebHOro MaTepuana; Kpocceopa no yuyebHol Teme
(cocTaBneHue nAn 3aNoAHEHUE); BbINOHEHME pacHeTHO-rpaduyeckmx paboT; onbITHO-
3KCNepuMmeHTaibHaA paboTa; ynpaskHEHWUA Ha TpeHaxKepe 1 T.4,.

CamocroAatenbHasa pa60Ta o6yt-|a+0|.u,mxc;| B KOMNbHOTEPHOM Kniacce (B ANCTAaHUNOHHOM pe>+<|/|N\e)
BK/IIOYaET ceayrouime opraHM3aumMoHHbIE d)OprI yHE6HOVI OeATENbHOCTU! pa60Ta C 31EKTPOHHbIM
yLIe6HMKOM, NPOCMOTP BMAeOﬂeKLI,VIVI, pa60Ta C KOMNbOTEPHbIMU TPEHAXKEPaAMUN, KOMMNbIOTEPHOE TECTU-
poBaHne, ny4yeHmne AOoNO/IHUTENIbHbIX TEM 3aHATUI, BbINO/IHEHNE AOMaLllHNX 3ap,aHm‘/'1 nT.Ao.

BaykHO, YyT06bI MHDOPMALLMA O coaepKaHUK, GOPMaxX U METOLAX KOHTPOA, NOKa3aTeNsAX U Kpu-
TEPUAX OLLEHKN CaMOCTOATeIbHOM paboThbl Bblia NpeacTaBieHa 06y4YaloWMmMca B CaMOM Hayasne mayde-
HUA aucuunanHbl. Mpumep obopmneHus npeacTasieH B Tabn. 7.1,

Tabnunua 7.1.



CopepkaHue, opmbl U MeTOAbl KOHTPOJIA, NOKA3aTeNAn U KPUTEPUUN OLLEHKU CAMOCTOATEIbHOM
pabotbi

Ne n/n HanmeHoBaHuWe pa3- |Bug camoctonTenbHol pa- [ TpyaoemKocTb (B akageMmnyeckmnx Yacax)
aena (Tembl) aucupm-  |60TbI
N/IMHBI

CnenyeT 06paTUTb BHUMaHMeE, 4TO U3 obwero ob6vema TpPyA0EMKOCTU AUCUMMAMHDBI 4OKHbI
6bITb BblAENEHbI U BKAOYEHbI B CAMOCTOATENbHYO PaboTy Yackl 414 NOAFOTOBKM K MPOMEKYTOUYHOM
aTTecTaumu.

Mpu HannumMm nabopaTopHbIX PaboT NAK NabopPaTOPHbIX MPAKTUKYMOB BO3 MOXHO GpopmMUpo-
BaHUWe oTAenbHOW Tabauubl cieaytouero suaa (taba. 7.2).

Tabnuua 7.2.
Na6opaTopHble paboTbl MAK NabopaTopHble NPaKTUKYMbl
Ne n/n |HanmeHoBaHMe NabopatopHan paboTa unn | TpyaoemKocTb (B akageMMUUYECKMNX Yacax)
pasgena (Tembl) NabopaTopHbI NPAKTUKYM
ANCUMNANHDI

BHeaydumopHas camocmoamensHaa paboma oby4yarowe2ocs NONHOCTbIO OCYLLECTBAAETCA Ca-
MMM obydatowmmen. K Bugam BHeayaMTOPHOWM CaMOCTOATEIbHOM paboTbl 06y4YaloLLEroca MOXKHO OTHe-
CTU: yTeHme TekcTa (yu4ebHMKa, NepBONCTOUHMKA, AOMNOHUTEIbHOW IMTePaTypbl, UHOCTPAHHbIX UCTOYHK-
KOB); aHaNMTMYeCKyto 06paboTKy TeKcTa (aHHOTUPOBAHME, peLeH3npoBaHKe, pedepmnpoBaHme, KOH-
TeHT-aHann3 un ap.); rpadurueckoe M306parkeHne CTPYKTYPbl TEKCTA; BbINNUCKK U3 TEKCTA; COCTaBaAEHMUE
NJ1IaHa M Te3UCOB OTBETA Ha KOHTPOJIbHbIE BONPOCHI; COCTaB/eHWe TabauL, ANs cMcTemaTmM3aumm y4yebHo-
ro Matepuana; usydeHue KapT 1 Apyrux matepuanos; pabota co CI0BapAMM M CPABOYHUKAMM; COCTaB-
neHve 6ubanorpadmm; NOAroToBKa COOBLLEHNI K BbICTYMNIEHWNIO HA CEMUHAPE, KOHpepeHLMU; NoAro-
TOBKa pedepaTos, A0KNa[08B, 03HAKOM/IEHME C HOPMATUBHLIMW JOKYMEHTaMU; y4ebHo-
nccneaoBaTenbckasa paboTa; UCNob30BaHME ayaAnOo- U BUAE03aNUCei, KOMMNbOTEPHOW TEXHUKKN U UH-
TepHeTa.

OTAeNbHbIM MYHKTOM B COAEPMKaHMM CaMOCTOATEIbHOM paboTbl Npu noaroToske 6akanas-
poB (cnewunanncTos) cneayet BbIAEAUTb NOAFOTOBKY K HaNMCaHWUIO KYpCoBbiX MPOeKmos (Kypcosbix
pabom).

B AaHHOM pasaene NpUBOAATCA Cneayloline cBeaeHuA:

TpyaoemMKocTb (4ac), uenb KypcoBoro npoekta/paboTbl, NpumepHaa TeMaThKa, NPUMepHbIN 06b-
€M NMOSACHUTE/IbHOM 3aMUCKKN, MPUMEPHbIN 06bem rpadunyecKkolt YactTu u T.4.



7. OLIEHOYHbIE CPEACTBA ANA TEKYLWENO KOHTPONA YCNEBAEMOCTU U MPOMEXYTOYHOM
ATTECTALUU

B paboueit nporpamme AMCUMNIMHbBI ZOMKHbI 6bITb NpUBEAEHbI NPUMEPbI 3a4aHWIA TEKYLLErO
KOHTPO/I U NPOMEKYTOYHOM aTTecTauum.

Becb nepeyeHb OLLEHOYHbIX CPEACTB AOKEH ObITb NpeacTasieH B GOHAE OLEHOYHbIX CPEACTB
AN NpoBeAeHNsA TEKYLLLEro KOHTPOAS YCNeBAaEMOCTN U MPOMEKYTOUYHOM aTTecTaummn No AMCUMNInHe
(moaynto) Kak npunoxeHue K paboyeit nporpamme ANCUMNANHbI.

Mpu popmunposaHnmn GoHA0B OLLEHOUYHbIX CPeACTB Mo AucuMnanHe (Moaynio) paspabaTbiBaloTca
3afaHnA, 06a3aTeNbHble NS BbINOJHEHUA CTYAEHTOM, MO3BOAOWME eMy NPUo6pecTM TeopeTnieckue
3HaHUA 1 NPaAKTMYECKME HaBbIKM, a TaK}Ke pelaTb NpopeccoHabHble 3a4a4M, COOTHECEHHbIe ¢ 0606-
LWEHHbIMMU TPYA0BbIMU GYHKLMAMM YTBEPKAEHHbIX NPOodeCcCMOHaNbHbIX CTaHAAPTOB.

®oHA, OLEHOYHbIX CPEACTB A1 NPOBEAEHUA TEKYLLETO KOHTPOA YCNEBAaEMOCTU U NMPOMENKYTOY-
HOW aTTecTaumnmn oby4yaoLWmMxXcs No AUCLMNANHE (MOAY0), BXOAALWMI B COCTaB COOTBETCTBEHHO pabo-
yel NporpaMmmbl AUCUMNAUHBI (MOAyYAA), BKAOYaEeT B cebs:

—nepeyeHb KOMMETEHUMM, C YKazaHMeM 3Tanos Ux GopMMPOBaAHUA B NPOLLECCE OCBOEHUA AUCUM-
nAunHbI (Tabn. 3.1);

—onucaHue nokasatenen (NpM3HaKoB NPOSABAEHMA KOMNETEHLMIA, Npumepsbl B Tabn. 3.4 n 3.5) n
KpUTEPUEB OLLEHMBAHUA KOMMETEHUMIN Ha Pas3ANYHbIX 3Tanax MX GOPMMPOBAHUA, a TaKKe OnucaHue
LKA/ OLEHUBAHMA, BKIOYAIOWMX TPU YPOBHS OCBOEHMA KOMMETEHUUI (MUHUMANbHLIN, 6a30BbIN, Bbl-
COKMIA). MpUMepHbIE KPUTEPUU OLEHUBAHMA Pa3IMYHBbIX GOPM NPOMENKYTOUYHOW aTTecTaummn npueeae-
Hbl B Tabimuax 8.1 n 8.2. Takne KpUTEPUMN AO0MKHbI BbITb paspaboTaHbl No Bcem GOpPMam OLLEHOYHbIX
CpPeacTB, UCNOJIb3yeMbIX 419 GOPMUPOBAHNA KOMNETEHLMIA AaHHON ANCUMNANHDI;

—TUNOBblE KOHTPOJIbHbIE 33ZaHMA U ApyrMe matepuanbl, HeobxoaMMble ANA OLEHKM 3HAHWN,
YMEHWI1, HaBbIKOB U (MAN) OMbITa AEATENbHOCTM, XapaKTePU3YIOLWMX 3Tanbl GOPMUPOBAHNSA KOMMETEH-
LMIi B npoLecce ocBOeHMA 0b6pa3oBaTeNbHON NPOrpaMmbl;

—MeToAMYecKkne maTtepuanbl, onpegensaowme npoueaypbl oOLeHUBaHWA 3HAHWUIA, YMEHUI, HaBbl-
KOB U (MAK) ONbITa AEeATENbHOCTM, XapaKTepuM3yoLLMX 3Tanbl pOPMUPOBAHNA KOMNETEHLUN.

Ta6bnuuya 8.1
Kputepum ou,eHKM NpomeXyTouHOM aTTectaumm B popme 3ayeTa
OueHKa XapaKTepucTrKa TpeboBaHUiM K pe3yibTaTam atTectaumm B popme 3a4eTa
«3ayTeHo» TeopeTnyecKkoe coaepaHne Kypca 0CBOEHO MOJIHOCTbIO 6e3 npobenos nnu

B LLe/IOM, UK 6oNbLUel YacTbto, HeobXxoAMMble NPaKTUYECKUE HaBblKM PaboTbl ¢
OCBOEHHbIM MaTepuranom cPopmmMpoBaHbl AN B OCHOBHOM CHOPMUPOBaAHbI, BCE
nAn 60NbLMHCTBO NPEAYCMOTPEHHbIX paboyelt Nporpammoit y4ebHbIX 3a4aHNM
BbIMNOJ/IHEHbI, OTAE/bHbIE U3 BbIMONHEHHbIX 334aHUI COAEPKAT OLWMOKN




«He 3auteHO»

TeopeTnyecKkoe cogeprKaHne Kypca 0OCBOEHO YacTUYHO, HeobxoanMmble
HaBbIKM paboTbl He chopMMPOBaHbI AU CHOPMUPOBAHBI OTAENbHbIE U3 HUX,
60NbLWNHCTBO NPeayCMOTPEHHbIX paboyei yuebHoM Nporpammoi 3agaHui He
BbINO/IHEHO M0 BbINOHEHO C rPybbiMKU OIMBKaMK, KauecTBO UX BbINOJIHEHMUA
oLeHeHo yncnom 6annos, 6AN3KUM K MUHUMYMY.

Ta6nuua 8.2

KpuTepumu oueHKN NpomMerKyToOuHOM aTTecTaumnm B popme aK3ameHa

OueHka

XapaKTepucTuKka TpeboBaHuMiM K pesyibTaTam atrectauum B opme 3K3ameHa

«OTINMYHO»

TeopeTnyecKkoe coaepkaHne Kypca 0CBOEHO NOMHOCTbIO 6e3 npobenos, cu-
CTEMHO U r1yBOKO, HeobXoANMbIe MPaKTUYECKME HaBbIKM PaboTbl C OCBOEHHbIM
maTepuanom chopMmnpoBaHbIl, BCe NpeaycMoTpeHHble paboyeit yuebHoi npo-
rpammoli ydebHble 3aaHUA BbINONHEHbl 6e3ynpeyHo, Ka4ecTBo UX BbINOJIHEHUA
oueHeHo Ymcaom 6annos, 6ANIKUM K MakCUMyMmy.

«Xopowo»

TeopeTnyeckoe cogepaHue Kypca 0CBOEHO B Leom 6e3 npobenos, Heob-
XOAMMble NpaKTUYeCcKMe HaBblKK PaboTbl C 0CBOEHHbIM MaTepMasioMm B OCHOBHOM
cbopmmpoBaHbl, NpegycMoTpeHHble paboyeit yuebHO Nporpammoit yuebHble
334aHMA BbINOJIHEHbI C OTAEbHbIMW HETOYHOCTAMM, KaYeCTBO BbINOJHEHUSA
60NbLUINHCTBA 3a4aHMI OLEHEHO YNCIOM 6aNN0B, BAU3KMM K MaKCUMyMY.

«YposneTsopu-
TeJIbHO»

TeopeTnyecKkoe coaepraHue Kypca 0CBOeHO 60bLuel 4acTblo, HO Npobensi
He HOCAT CYLLLeCTBEHHOrO XapakKTepa, HeobXxoAMMble NPaKTUYECKMe HaBbIKK pabo-
Tbl C OCBOEHHbIM MaTepMasoM B OCHOBHOM CHOPMMPOBaHbI, 60/bLIMHCTBO Npeay-
CMOTpPEHHbIX paboyelt yue6HON NPorpammoit yuebHbIX 3aaHNiA BbINOJHEHbI, OT-
AeNbHble U3 BbINOJAHEHHbIX 3a4aHMWI COAEPKAT OWNBKN.

«Heyposnetso-
puUTEeNbHO»

TeopeTnyecKkoe cofeprkaHue Kypca 0CBOEHO YacTUYHO, Heobxoaumble
HaBblKM PaboTbl He choPMUPOBaHbI UK CHOPMUPOBAHBI OTAENbHbIE U3 HUX,
60/1bLIMHCTBO NPeAyCMOTPEHHbIX paboyeit yuebHo NporpaMmmon yuebHbix 3aaa-
HWIA He BbIMOJIHEHO B0 BbIMNOJHEHO C rPY6bIMM OWIMOKaMM, Ka4eCcTBO UX BbIMOA-
HEHUS OLLeHEHO Yncaom 6annoBs, 6IM3KUM K MUHUMYMY.

Bce ¢OprI OLUEHOYHbIX CpeacTs, npusognmblie B pa6oqe1‘/'1 nporpamme, A0/1XKHbl COOTBETCTBOBATb

coaepraHuo y‘-IE6HOﬁ aAncunnnunHbl, h onpeaenaTb CTENEHDb Cd)OpMI/IpOBaHHOCTVI KOMI'IETEHLI,MVI no

Kaxgomy pesynbtaTy obyyeHus. NMpumep opopmaeHna TaKoro COOTBETCTBUA NpuseaeH B Ta61.8.3.

Ta6bnuua 8.3.

CreneHb dopmMmupoBaHMUa KomneTeHUMit popmamm OLLEHOUYHbIX CPeaCcTB NO Temam AUCLUNAUHDI

Ne n/n | Tema

dopma oLeHOUYHOro cpeacTea CreneHb popmmpoBa-
HUA KOMNEeTeHUUU




9. YYEBHO-METOAMUYECKOE U UHOGOPMALIMOHHOE OBECNEYEHUE YYEBHOW AUCLUNNK-
Hbl/MOAYNA

9.1. YyebHo-memoduyecKoe obecrneyeHue

MepeyeHb OCHOBHOW M AONOAHUTENLHOMW y4ebHON AnuTepaTypbl, HEOBX0AUMOW AN OCBOEHUA
AncumnanHbl (moayna)

K ocHoBHOW (0653aTenbHOI) MTepaType OTHOCATCA YY4ebHUKM, yuebHble nocobus, yuebHo-
MEeToAMYecKan IMTepatypa u MoHorpadun, nsyyeHne KoTopbix ABAAETCA 065A3aTe/IbHbIM AN5 OB/aje-
HWMA 3HAHWAMMW B NONHOM 0bbeme No AMCUMUMNANHE B COOTBETCTBMM C AaHHOM NPOrpammoit. K ocHoBHOW,
npexae Bcero, OTHOCMTCA INTepaTypa, Mmetowasa rpud MuHucTepcTsa 06pa3oBaHuMs M HayKku Poccuii-
ckont Pegepaunn nmn YuebHO-meToaNYeCcKoro o6begMHEHMS, PEKOMEHAYIOWMNX U3aHME K UCNO/b30-
BaHMIO B y4ebHOM npouecce. B cnMcke OCHOBHOM nTepaTypbl YKasblBaeTca He 6osiee NATU UCTOYHMKOB,
MMEIOLLMXCA B LOCTAaTOYHOM KoJiyecTBe B poHae bubanotekn. Ecnm gocTynHa aNeKkTpoHHas Bepcus
y4ebHMKOB, y4ebHbIX N0CO6UI U T.4., CAeayeT yKasaTb A1 HUX PEXMM A0CTYNa.

K 8ONONHMTENbHOM OTHOCUTCA INTEPaTypa, PeKomeHayemasn bakanaBpam, MarmctTpam 4 camo-
CTOATENIbHOTO M3Y4YeHUA NPU BbIMOJHEHUW KYPCOBOIO NpoeKTa (paboTbl), y4ebHOM Hay4yHOo-
nccnenoBaTeIbCko paboTbl, NpM HanucaHuMm pedepaTos, 4158 NOATOTOBKU K CEMUHAPaMm, NpaKkTuYe-
CKMM 3aHATMAM, N1abopaTopHbIM paboTam U APYrum y4ebHbIM 3aHATUAM, @ TaKKe ana yrnybneHua u
pacWMpeHns 3HaHWN NO AaHHOM AUCLUNANHE.

Bce MCTOYHMKM B OCHOBHOW W AONO/IHUTEIbHOM InTepaType AatloTca € NoAHbIMKU Bubanorpaduye-
CKMMM OMUCAHUAMMU B COOTBETCTBMUM C POCCUIMCKUM MW 3aNaaHbIM CTaHOAPTaMKN 0GOpPMAEHUA.

[na maructpaTtypbl 06593aTeNIbHO HaMYME INTEPATYPbl HA aHTINACKOM A3bIKe.

9.2. UHpopmayuoHHOe obecreyeHue

MocKoNbKy B HacTosiLLee Bpems Npu paboTe ¢ MHGOPMALLMEN LIMPOKO UCMOb3YIOTCA PECYPChI Te-
NeKOMMYHMKaUMOHHOM ceTn «MHTepHeT» (aanee — ceTb «MHTepHET»), TO cneayeT yKasaTb nepeyeHb
CalTOB, UCNOJIb3YIOLLMXCA ANA NOAYHEHUA AONOAHUTENbHbIX 3HAHWUIA MO U3yYaemon amcumunaunHe. Tak-
e cneayeT yKasaTb afpec caiTa, cogeprKallero yuebHyto nHGopmaumio no Kypcy (npu ero Haanumm),
NPUHLMMNbI Pa3meLLLeHUs B Hem MHGOPMALLMK 1 crocobbl paboTbl ¢ cakTom.

10. METOAWYECKUE YKA3AHUA A9 OBYYAIOLLIMXCA MO OCBOEHUIO ANCLIMM/IUHBI (MO-
AYNA)

MeToanyeckune yKasaHMA npegHasHayveHbl 4158 NOMOLLM 0ByYatoWwmMca B OCBOEHUN U3yYaeMOoi
ONCUMNAMHDI, @ 3HAYUT, NPeXKAe BCEro, KacatoTcA TEMATUKKU U NAaHOB ayAUTOPHOM paboTbl 0by4vato-
Wwmxca (T.e. NN1aHOB NOC/NeA0BATE/NIbHOTO NPOBEAEHMUA 3aHATUI), @ TAKXKe TEMATUKM U 3a4aHUI gnn
BHeayaMTopHOM paboTbl obyyatowwmxcs.



v INepeyeHb npumepHbIX 80NPocoe u 3adaHuli daa camocmoamensHoli pabomoi:

1. KaKkoe ypaBHeHMe Ha3biBaeTcA OObIKHOBEHHbIM auddepeHUnanbHbIM ypaBHEHNEM?
Mopagok anddepeHuUNanbHOro ypasHeHUA. YTo HasbiBaeTca peweHnem anddepeHunanbHoOro
YpaBHEHUA?

2. KaKoe ypaBHEHWME HA3blBAETCA ypaBHEHMEM NEePBOro MopAzKa B YAaCTHbIX NMPOU3BOA-
HbIX? MOHATUE NOAHOIO UHTerpana. JINHeNHble U HENMHENHbIE 33434,

3. leomeTpunyeckana MHTepNpeTauua ypaBHEHUA NepBOro nopaaka u ero peweHus. MNone
HanNpaB/ieHUI, MHTErpasibHble KpUBble 0.4.Y. ?

4.KaKoe ypaBHEHME HA3blBAETCA YPaBHEHWEM C PA3AENAOWMMNCA NePeMEHHbIMU? Me-
ToA, peweHuna aupdepeHUnanbHOro ypaBHEHMA C Pa3aenaloWwmMmMmncs nepeMeHHbIMKN?

5. Kakue ypaBHeHMA NepBOro nopagKa HasblBatOTCA AMHENHbIMU? JIMHEWHbIE OAHOPOA-
Hble U Heo4HOpPOAHble ypaBHeHUA? MeToabl UX pelweHus. YpasHeHue bepHynau u ero pewe-
Hue?

6. Kakoe anddepeHUManbHoe ypaBHEHUE Ha3blBAeTCA O4HOPOAHbBIM YPaBHEHWEM NepBO-
ro nopagKa? Metoabl ero peweHums.

7. 4TO TaKoe NoJsHbIN anddepeHuUnan? YpaBsHeHUs B NoNHbIX anddepeHumnanax? Metoapl
UX peLleHus.

8. 4TO Takoe MaTemaTuyeckasa Mozenb? ITanbl MOCTPOEHUA MaTEMATUYECKOW mMoaenu
npouecca nau seaeHna? Npumepbl NPocTeNWNX Mmogeneit Ha 6ase guddepeHLManbHbIX ypas-
HEeHMW NepBOro nopaaka?

9. npocTeime ypaBHEHMA BbICLLIMX NOPAAKOB U UX PELLEHUA METOLOM MOHUMKEHUA Mo-
paaka’?

10. "nHenHble guddepeHLmanbHble ypaBHEHMA BTOPOro NopAgKa U ux peweHuna? Kakue
JINHENHbIE YPaBHEHWUA HA3bIBAOTCA O4HOPOAHbIMU M HEOAHOPOAHLIMM? Teopema O CTPYKType
pelleHns NMHeHOro 0AHOPOAHOMO M HEO4HOPOAHOIO ypaBHEHUA? PelweHna HeogHOPOAHOTO
YPaBHEHUA B Cay4vae creumanbHOW NPaBoi YacTM, MeTOAOM BapWaLMK NPOM3BOJIbHbIX MOCTO-
AHHbIX?

11. maTemaTUyecKMe MoaenM Ha 6ase ypaBHeHWUI BTOporo nopsaka? Mpumepbl moae-
neii. Kpaesble 3agaun.

Bonpocbl K 3K3aMeHy:

1. OcHOBHbIEe NOHATUA TeOPUM 06bIKHOBEHHbIX AnddepeHLUnanbHbIX ypaBHEHUIA — NOPALOK
YPaBHEHUsA, reoMeTprYecKan MHTePNpeTaLma YpaBHEHNA N ero peleHus, U T.4. Teopema cy-
LLecTBOBaHUA U eAMHCTBEHHOCTU peLleHuns 3agauun Kowu.

2. AnddepeHumanbHble ypaBHEHUA NePBOro NopsaaKa C pasaenaloWwmmmnca nepemeHHbIMK,
CTaHAAPTHbIN BUA U METOAbl pelleHus.

3. JInHeWHble ypaBHEHUA NepBOro NOpPAAKA-CTaHAAPTHbIN BUA, U MeTOAbl pelleHns. YpaBHeHne
BepHynnn.

4. OaHopogHble andbdepeHumanbHble ypaBHEHMA — CTaHAAPTHbIV BUA U METOAbI UX PeLleHus.
5. YpaBHeHuWA B NOAHbIX AnddepeHumnanax-ctaHaapTHbIN BUA U METOAbl UX PeLleHus.

6.MpocTelilme ypaBHEHNA MepBOro NopsaKa He paspelleHHble OTHOCUTE/IbHO NMPON3BOAHOMN.
YpaBHeHus JlarpaHka n Knepo-cTaHAapTHbIN BUA U METOAbI UX PeLleHus.

7. npOCTEﬁMMe YpaBHEHNA BbICLLINX ﬂOpﬂ,ﬂ,KOB-CTaH,ﬂ,apTHbIVI BN U MeTO4bl NX pelieHnA.

8. JInHelHble 04HOPOAHbIE YPaBHEHMA BTOPOro NopsAAKa-Teopema O CTPOEHUM peLleHns U me-
TOAbl €ro pelleHus.

9./lHelHble HEOAHOPOAHbIE YPaBHEHMS BTOPOTrO NOPsAKa —TEOPEeMa O CTPOEHUK obLero pe-
LWEHMA U MeTOAbl peleHnn Bapnaumeit Npon3Bo bHbIX NOCTOAHHbIX.

10. /InHeliHble HeOAHOPOAHbIE YPAaBHEHWNA CO CNeLmManbHON NPaBoit YacTblo.



7.1.2.

11. O6buwme noHATUA 0 cuctemax anddepeHumanbHbIX ypaBHeEHUH. HopmanbHble CUCTEMbI
anddepeHumanbHbIX ypaBHEHWA.

12. KpaeBble 3afaun Ans SIMHENHbIX YypaBHEHUIA BTOPOro nopsaka. Knaccudpumraums
KpaeBblX 33afa4y-/MHENHAA, OAHOPOAHAA M HEOAHOPOAHAA KpaeBad 3a43ua.

13.MpubnkeHHOe MHTerpupoBaHue cuctem aAnddepeHuUnanbHbIX YPpaBHEHUA U ypaBHEHUI
BbICLUMX NopALKoB. MHTerpupoBaHne anddepeHumanbHbiX YPaBHEHUI C MOMOLLBIO PAAOB.

14.AndddepeHuymanbHble ypaBHEHMA B YAaCTHbIX NPOU3BOAHbIX MEPBOro NOpPAAKA. YpaBHeHMA
JIMHEHble OTHOCUTEIbHO NPOU3BOAHbIX (YaCTHbIE Cly4an MHTErPUPOBAHUA).

KoHmpoanbHbie u uHousudyasnbHbie 3a0aHUA
O6pa3ubl UHOUBUOYAbHbLIX 3d0aHUU

AvddepeHumanbHble ypaBHEHMA NepBOro nopaaKa

C nomoLbio U30KANH M306pa3MTb cXemaTtunyecku peleHmne ypaBHeHUA

2(y+y)=x+2

Pewntb ypaBHeHMA, NpPU HEOOXOAMMOCTM CBeAA MX K YpPaBHEHMAM C pasgenstowmmucs
nepemeHHbIMK

2 ’
1. (xX*+2x)y’dy = xdx; 2. dy= 1ﬁ—yzdx; 3. L= Xcos?Y;

4, yx’e’ =e”,y(1)=0; 5. 2(x+y)dy+(3x+3y—-1)dx =0, y(0) = 2.

PelwnTb ogHOpPOAHbIE YpaBHEHUA

1 X2y —y*=2x* 2. xy'=y(ny—Inx); 3. xydy—y?dx = (x+y)*e Y dx;

, _X+2y-3.

4. y'= ;
y 4x—-y—3

5. (y* —3x?)dy + 2xydx = 0, y(0) =1.

PewnTb YpaBHEHUNA, NpU HEOGXO,EI,MMOCTM cBegAa X K JIMHEWHbIM

1.y +2xy = xe‘xz; 2. 2ydx+(y*—6x)dy =0; 3. Xy'=y+XCOSX;

4 (% -1y —xy=x*—x y(2)=15; 5 y+2xy=xe sinx y(0)=1.

PewunTb ypasHeHMe bepHynnu

Ly =Xy —xy; 2. xy+2y=x%; 3.20xy'+y)=y’Inx y(1)=2.

PelwunTb ypaBHeHMeE B NOMHbIX anddepeHLmanax



10.

11.

E

2 3 3
1, (y+%)dx+(x+%)dy:0; 2. X HY gy = AW 4

HallTu MHTerpupyowmin MHOXUTENb U 06LLEee pelleHne ypaBHeHNA

(X* + y? +2x)dx + 2ydy = 0.

OI‘IpeLI,e}'IVITb TUN YypaBHEHWA U YKa3aTb cnocob ero peweHunA:
xly —

1. xy'—xe”¥ =2; 2. xydx+(x+1)dy =0; 3. xy'+3xy®=2y;
4, dy+@By—e*)dx=0; 5. (x*+y?)dx+2xydy =0.
Haiitu oblee n ocoboe (ecnm oHO CyLLecTBYET) pelleHns ypaBHeHU’
1 (xy? +x)dx+(y> =x°y?)dy =0; 2. xy'+y=y?* 3. (y*—3x*)dy+2xydx =0;

4.y = X(1+In y—Inx); 5. xeyzdx+(x2yey2 +2y)dy =0.
X

PewunTb 3apauy Kowwm

Ly 2X y= 2x°
' 1+x2 7 14X

S YO)=2 2.3y 429 =297 y(0) =1,

3. ydx = (3ycos2y —2y*sin2y — x)dy, y(16) = 7.

PelwnTb ypaBHeHMSA

Ly=x+y-Iny; 2. x[(y)*-1]=2y; 3. y=xy'—(y)>

AnddepeHumanbHblie ypaBHEHUA BbICLLUX NOPALKOB

PewunTtb YpaBHEHUA, NTOHN3NUB UX NOPALOK

Ly"+2xy'=0; 2 (y-1)y"=2(y)"
3. y"+3yy"'=0; 4. yy"=2x(Y)’, y(2)=2,y'(2)=0,5.

HaliTn obuiee peweHne ypaBHEeHUS

1. y'"-2y'+4y=0; 2. y"+6y'+9y=0; 3. y'+4y=0.

PewwnTb 3aga4y Kowwn
L 3y"-2y-8y=0y()=Ly()=2 2 y"+y=0,y(})=2y(})=1
HaliTn obuiee peweHne ypaBHEeHUS
2y"+y'—y=f(x),
ecnu
1. f(x)=3x*-1; 2. f(x)=3e; 3. f(x)=2sinx; 4. f(x)=e"cos2x.
Hantn peweHune 3agaum Kowm

T _ 1
Y(Z)—Zy(z)—z,

y”+£y—1§
4° 42’



meToaamm JlarpaHrka v Kowwn.

5. Halitn obuwee pelieHune
1. y"+5y"+7y +3y = (16x+20)e*; 2. y¥ —y" =5(x+2)

3. (4x+3)°y"+(4x+3)y' —16y =0; 4. x*y"-3xy’+3y=—Inx.

Cuctembl guddepeHunanbHbIX ypaBHEHUN

1. HaliTn peweHna TNHENHbIX CUCTEM

1){)‘<:—8x+4y o, {X:6x+5y x(0)=0

y =3x—4y y=-x+2y  y(0)=1.
3 X=5x-2y 4 X=6X+4y+2t
y=2X+Yy ' y=—-x+10y-1
2. Pewwntb cnuctemy anddepeHunanbHbiX YpaBHEHUA MeTOoA0M JlarpaHa
X'=—-4x+y,
"= —6X+Yy+ :
y I

3. PewuTb pasHbIMKM MeTOZ4aMU (MU METOAOM MUCKAOYEHUN, uan metodom diinepa, uau
MaTpUYHbIM MeTOA0M) ABe cucTembl anddepeHumanbHbix ypasHeHuin X' = AX, raoe

3 1 -1) 4 =1, 0 1 0)A4=-2
1) A=| 2 2 -1[,4,=3 2 A=|-4 -4 0| 4 =-2,
2 1 4) A,=5 2 1 2) =2

3anucaTb MaTPULLAHT Ka)K,EI,Oﬁ CUCTEMbBI M HAalTN UX d)pr,aMeHTa}'leble CNCTEMDI peu.leHm‘/i.

4. Pewwutb cuctemy anddepeHumanbHbIX YpaBHEHNUN

X"—y"+y' +x-3y =0,

4y" —-2x"—x'—2x+5y =0.

0O6pa3ubl KOHMPOAbHbLIX 300aHUU




KoHTponbHasa pabora no teme
«AnddepeHumanbHblie ypasHeHUA 1 —ro nopagKa»
BapuanT Ne 1

I. OnpegennTb TMN U HalTK ObLMeE peLleHns AaHHbIX YPaBHEHUA:

1 (y+ylnx)dx—(x—xy)dy =0.

2. v+ 2X y= 2x2
l+x2 1+x2
2, X 2 x?
3. (xy“+—)dx+(x“y——)dy =0.
y2 y3

II. HAUTHU YACTHBIE PEINIEHUA YPABHEHUU:

1. xy’—y=xtg(%} y@=1.

2. eYdx=y-xe¥)dy, y(-1)=0.

KoHTponbHaAa paboTa no teme

«AnddepeHuymanbHbie ypaBHEHUA BbICLLUMX NOPALKOBY
BAPMAHT Nel

|. OnpeaennTb TMN M HaNTK obLINE pelleHMA AaHHbIX YPaBHEHNIA:
1. y'=y+X.

X

" ! e
2. y'-2y' +y=—.
X

II. PEIIUTD 3AAAYY KOIIH:

1. W' (v)’=0. y@®=1y@®-=1



2 Y=Y =e7+2x. y(0)=1y(0)=1
dx

& x0=ty0=1

3. Lt

O6Da31/lbl IK3AMEHAUUOHHbIX ouIEemos

bunetr 1

AnddepeHumanbHble ypaBHEHUA

TeopeTnyeckne Bonpocsl

1. Omnpenenenue u cnoco6 pemenus auddepeHuaibHoro ypasHeHus beprymm.
2. Cucrembl IMHEHHBIX OJHOPOAHBIX U HEOTHOPOIHBIX JU(PepeHIINATbHBIX YPAaBHEHUH C
MOCTOSTHHBIMU KO3 (hULIUEHTaMH.

3amaun

1. Haiitu oGmee pemenne ypasaenus x° ) —cos2y =1,
2. Tlo BUIy NpaBoil YacTH W KOPHSM XapaKTePUCTHYECKOTO yPABHEHHUS 3aIIMCATh YaCTHOE
pemenue ypasHenus )" + y = 4XCOSX.

3. Haiftu yacTHOE penienue ypaBHenus )’ = 2\/; Inx, yle)=1.

bunert 2



OnddepeHumanbHble ypaBHEHUA
TeopeTuyeckme Bonpocsl

1. VYpaBuenus B mosnHbIX uddepennnanax. HTerpupyonmi MHOXKUTEb.
2. Mertox HeompeeieHHBIX KO (GUIIMEHTOB PEeLICHNS JTMHEHHBIX HEOJHOPOAHBIX ypaB-
HEHUH ¢ PaBOi YacThIO CHICIMAIBHOTO BHIA.

3amaun

1. Haiitu obmmee pemenne nuddepeHIranTb-HOro ypapuenus X In Y dy—ydx=0.
X

2. IlpounrterpupoBaTh ypaBHEHUE

Ho6+8y=—F  3(0)=143l3, H0)=10In3
242X
3. Pemmts cucremy ypaBHeHHI

Y =2+,
Yy =3 +4y,

(DopN\a npeacrassieHnAa naaHoOB nNposeaeHuA 3aHATUI AO0/1IXHa CoAepKaTb:

® Temy WaM Ha3BaHWE NPAKTUYECKOro 3aHATUSA;
®  33/a4M 3aHATMA C YKAa3aHUEM OTBELAEHHbIX Ha UX AOCTUKEHUE ayAUTOPHbIX YACcOoB;
® MepeyeHb K/OYEBbIX BOMPOCOB A/1A O0OCYKAEHUS B ayguTopuM (NpU COOTBETCTBYHOLLEM
dopme npoBeaeHUA 3aHATUI);
® pekoMeHAyemas AnTepaTypa ANA NOATOTOBKM K 3aHATUIO;
® MepeyeHb TUMOBbIX 3a4aHWUI, KecoB, NPOBAEMHbIX CUTYALUMIA AN OCBOEHUS TEMbI;
® repeyeHb KOHTPOJbHbIX BOMPOCOB M TECTOBbIX 33afaHWN ANA NPOBEPKM YPOBHA
OCBOEHMA U 3aKpenieHnsa U3y4aemoro matepmuana.
B KauyecTBe Npumepa KpPaTKo onuLeM U3yYeHUe OA4HOW TEMbI B paMKax ANCLUMAUHBI «MeToapl
NPUHATUA YNPaBAEHYECKUX PELLEHNN»

10.3 TunoBble KOHTPONbHbIE 3aAaHMA UMM UHbIE MaTepuanbl, He06XoAUMbIe AN OLEHKM
3HaHMK, YMEHUW, HAaBbIKOB U (MNK) onbiTa AeATENbHOCTH, XapaKTepusytowen atanbl op-
MUPOBaHUA KOMMETEHLUA B NpoLiecce 0CBOeHMA 06pa3oBaTenbHOW NPOrpaMMbi.



Pa3aennl (Mogynu) u Tembl
ANA CAMOCTOATENIbHOTO U3y4eHus

Buapbl n cogepaHue
CaMoCTOATEIbHO paboTbl

3 cemectp

YpaBHeHue Jiinepa

PelleHue 3344 M yNpaxKHeHU

MeTog ditnepa ANs NMHENHbIX YpaBHEHWUI

PelleHue 3344 M yNpaxKHeHUH

MeTtoa U30KAnH

PelleHue 3344 M yNpaxKHeHUH

CuCTEMBI IMHEMHbIX YPaBHEHWUI C NOCTOAHHBIMU KOIQPULMEHTaMM —

C/ly4all KpaTHbIX KOPHEN

PeweHue 3334 1 ynpaxHeHUN

Ocobble peleHun

PeweHune 33434 1 ynpaKHEHUN

CocTtaeneHve auddepeHLManbHbIX ypaBHEHNI

PeweHue 3334 1 ynpaxHeHUN

UHTErpUpytoLLme MHOXUTENN

PeweHue 3334 1 ynpaxHeHUN

MeTog, BapuaLMit NOCTOAHHbIX

PelleHue 33434 M yNpaxKHeHUH

dJyH,u,a MeHTa/IbHaA CUCTEMa pELLIEHVIﬁ

PelleHue 33434 M yNpaxKHeHUH

AyAMTOpHaﬂ CaMoCToATE/IbHAA pa60Ta MOXET peasin3oBbiBaTbCA NPU NpPoOBELEHUN naGopaTop-

HbIX PaboT MK BbINOAHEHWUM NaBOPATOPHbIX NPAKTUKYMOB.

KenatenbHo B pa6oqel7| nporpamme y‘-|e6H0l7I ANCUUNJINHDBI AaTb nNepeYyeHb 3an1aHNPOBAHHbIX BU-

A0B TaKnUX pa60T C YKaszaHnem unx HasBaHwuA, JINTENbHOCTU UX BbIMOJIHEHUA, y‘-le6HbIX LI,EI'IE[;I,' nocneno-

BaTE€/1IbHOCTU BbINOJIHEHUA; NEPEYHA BONPOCOB, BbINO/IHAEMbIX BO BHEAQYANTOPHOE BpeEMA; AOCTUrae-

MbIX pe3ybTaToB (GopMUpPYyEMbIX 3HAHMIA, HABbIKOB U YMEHWI), @ TaKKe HeobXxoaAnMoM nuTepaTtypsbl. B

TAKOM K/1to4€e MOXKET ObITb BbINOJIHEHO ONMCaHUeE U Apyrnx sngos yqe6H017| pa6OTbI Nno OCBOEHUIO AUC-

LUMUMAUHBI.

Ocobas ponb 0TBOAUTCA M BHEAYAUTOPHOM paboTe 06y4yatowerocs, KOTopas MOKET MNPUHK-

MaTb pa3/indyHble q)OprI, B TOM 4HUCNE N CaMOCTOATE/IbHOE N3ydYeHUe OTAE/IbHbIX TEM OANCUUNNTNHDI.

B aTtom cnyyae HEO6XOLI,VIMO TaK e, Kak U Npn ayguTOpHOM N1aHNPOBaHUN, YETKO onpeaennTb




Lenb U3yYeHUs, 3a4a4M U pe3ynbTaTbl, KOTOPbIE CAeAyeT NOAYYUTb NPU U3YHEHUN TEX AN UH bIX
TeMm, BbIHOCMMbIX Ha CamMOCTOATebHOE U3yyeHune. Bonpocsl Ana ob6CyKAEHUA B ayauTopun
cnefyeTt 3aMeHUTb Ha NepeyeHb BOMPOCOB, BbIHOCUMMbIX HA CaMOCTOATENIbHOE U3yyeHue AaHHOM
TeMbl. BaykHbIi aKLLeHT B TAKOM NJIAHMPOBaHUN cnefyeT OTBECTU BUAAM KOHTPOJIbHbIX Meponpu-
ATUN, UKCUPYIOLLMNX NPUOBPETEHHBIE CAMOCTOATENbHO 3HAHWUSA, YMEHUA U HAaBbIKK, PaclUMpUB ne-
peyeHb KOHTPO/IbHbLIX BONPOCOB, TUMOBbIX 33434, NPAKTUYECKMX U TECTOBbIX 3a4aHUMN.

BapuaHT odopmaeHna BHeayaAUTOPHOM paboThbl:
Tema Ne

I'IepeHeHb BOMpPOCOB, BbIHOCMMbIX Ha CaMOCTOATE/IbHOE U3y4YeHUNE

DOPMA KOHTPOMA ..eeueeeceeereeeeeeeeseeseessesssesseesnsessneessenns

11. NEPEYEHb UHOOPMALIMOHHBIX TEXHONOTMUIA, NCNONBb3YEMbIX NPU OCYLLECTBIEHUN OBPA30-
BATE/IbHOIO MPOLECCA NO ANCLUNANHE (MOAY/IO), BKOYAA NEPEYEHL MPOFPAMMHOIO OBECMEYEHUA
N NHOOPMALUOHHBIX CMPABOYHbIX CUCTEM



B AaHHOM pa3sgene Bblaenserca nepeyeHb MHGOPMALMOHHbIX TexHonornin (UT), nporpamm-

HOro obecneyeHus u MHd)OpMaLI,MOHHbIX CUCTEM, KOTOPbIE MPUMEHAIOTCA NPU N3y4eHUN AnCUN-

N/INHbI.

CnenyeT 06paTUTb BHUMAHME Ha TO, YTO AAHHbIN NYHKT HE KAacaeTCA UCMNO/b30BaHUA TPaau-

LMOHHDbIX Od)VICHbIX I'IpMﬂO)KeHMﬁ Aana Ha6opa n Od)OpMJ'IEHVIFI TEKCTa NN BbINONTHEHUA ﬂpOCTGﬁLIJMX

paCLIéTOB (ech TOJZIbKO pedb HE naeT o gncumnnainHax, CBA3aHHbIX C KOMI'IbI-OTEpHOﬁ I'IO,EI,FOTOBKOVI).

3710 MoryT bbITb 6a3bl AaHHbIX (B), TPaANLUMOHHbBIE NUHGOPMALIMOHHO-CNPABOYHbIE CUCTEMbI, XPAHU-

nvuwa (aenosutapun) nHbopmaummn ntoboro Buga (BrAYan rpaduKy M BUAEO), YHMUBEPCA/bHbIE

KOMMbKOTEPHbIE NpOrpammesbl, npegHasHa4eHHble 414 peleHnA WMPOKOro Kpyra NnpPpakTU4ecknx 1

Hayy4HbIX 3a4a4 1 T.4. Npn HeobxoaMMOCTU ceayeT AaTb NepeyeHb 1 0byyatoLmMx Nporpamm, cne-

LUManbHO pa3paboTaHHbIX Ana 0byvyeHMa No AaHHOM AUCUUNAMHE.

OcHoBHOW 3afa4eit pa3paboTymKa nporpammsl B ycnosusax ®rOC BO 3aaBnAaeTcAa NoHMMaHMUe

TOro, gnAa Kakunx u,eneﬁ MCNONb3YHKTCA T€ NN UHbIE TEXHOZIOTUN U KaK OHU CI'IOC06CTBy|'OT pa3Bu-

TUIO BblAeNEHHbIX KBANIMPUKALMOHHBIX Tpeb60BaHMI, T.e. KaK peasn3oBaTb y4ebHbIN npouecc ¢

NPUMEHEHUNEM KOMMNbIOTEPHbIX TEXHOJIOTUI; KaKylo 4aCTb yLIEGHOFO mMmaTepmnana U B Kakom suae

npeacrtaBuTb U peasin3oBaTb C UX NCNOJ1Ib30OBaHNEM; KaKne MH(I)OpMaLI,MOHHbIe TEXHONOTNKN Npume-

HATb AN1A PA3BUTUA 3HAHWUN, YMEHUI U GOPMMPOBAHMA HABbIKOB, ONpeaeneHHbIX N3y4aeMon AUCUn-

NJINHOMN.

OAHMM N3 BO3SMOXKHbIX BapnaHTOB pa60Tb| B AaHHOM HanpasaeHUN ABNAETCA NCNOIb30BaHNE
Tabn. 11.1.

Ta6bnuua 11.1

MepeueHb MHGOPMALMOHHBIX TEXHOIOMMUIA, UCNO/Ib3YEMbIX MPU OcyLLecTBAeHnn obpasosa-

Te/ZIbHOro npouecca no gucumninHe

Ne | HassaHue oTaenb- | lMNepeyeHb npu- Lenb npume- MNepeyeHb KOM- | YpoBeHb KOMMNETEHT-
HOM TeMbl ANCLLM- meHaemon UT HeHMA neTeHumm HOCTHU
NAWHbI (NpaKTU4Ye- | Man ee yacTen
CKOTO 3aHATUA K
nabopaTopHo
paboTbl), B KOTO-
poi ncnonb3syetca
nT
Teopema Kowwu- MNNn Expert OBnageHue MNK-8 Ba3oBbIii
Nnbwmnua Choice NPaKTUYECKMMM

OnK-7

HaBblKaMu pe-
LeHus 3aaau
MeToA0M
aHanusa c
nomotubto'
NN Expert
Choice




12. MATEPUA/IbHO-TEXHUYECKOE OBECMEYEHUE YYEBHOW ANUCUMUNIUHBI/MOAYNA

12. Yye6HO-MeTOAMYeCKOE U MHOPMALIMOHHOE 0GecneyeHne AMCLMNIUHBI (Moayns).

a) OCHOBHAA numepamypa:
1. CrenaHos B.B. Kypc guddepeHumanoHbix ypasHeHuin. M; 2009r.

2. Metposckmin W.I'. Jlekumm no Teopum 06bIKHOBEHHbIX auddepeHLmManbHbiX ypaBHeHU. M; 2009r.

3.MatBeeB H.M. MeToabl MHTErpupoBaHMA 06bIKHOBEHHbIX AnddepeHUnanbHbIX ypaBHEHUA MUHCK,
2010r.

4.donnnnnos J/1.®. C6opHMK 3aga4 no audpdepeHumnanbHbiM ypaBHeHMA. M; 2009r.

6) dononHumenvHas aumepamypa:.

1. 3nbcronsy, /1.3 . AuddepeHumanbHble ypaBHEHUA U BapuaLMoHHOe ncumncneHme. M; 2008r.

2. Kucunes A.W., KpacHos M.P., MaKkapeHko 1. C6opHUK 3aaa4 No 06bIKHOBEHHbIM AnddepeHLn-
anbHbIM ypaBHeHnam. M; 2010.

3. MoHTparmH J1.C. ObbIKHOBEHHble AnddepeHunanbHble ypaBHeHUA. Hayka. 1974
4. bubukos HO.H. Kypc 06bIKHOBEHHbIX AnddepeHumanbHbIX ypaBHEHMN. Bbicwas wKona. 1991.

5. TaHkues N.A. O6bIkHOBEHHbIE anddepeHLManbHble ypaBHeHns. M. 2000.

13. MepeyeHb MHGHOPMALMOHHBIX TEXHONOIMMIA, UCMONb3YeMbIX NMPU OCYLLECTBNEHMN 0bpa-
30BaTeNbHOro npouecca no AucuuninHe (MoAaynio), BKNKOYas nepevyeHb NporpaMmMHOro
obecneyeHns U MHPOPMALIMOHHbIX CNPABOYHbIX CUCTEM (NPU HEODXOAUMOCTH

www.alleng.ru/d/math-stud/math-st879.htm
www.rfbr.ru/rffi/ru/books/o 17811

www.bookvoed.ru/book?id=413420
www.mat.net.ua/mat/Kalinkin-chislennie-metodi.htm
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B opranuzaiun yae6HOro npouecca HeoOXOAMMBIMHU SIBIISIOTCS CPECTBA, 00ECTIeYBar0-
IMe ayJMOBU3YyaJIbHOE BOCTIPHATHE yueOHOro MaTepraia (Crenualn3upoBaHHOE IEMOHCTpPAIIH-
OHHOE 00OpY/IOBAHHE):

0 mocka u men (1 0oJjiee COBpeMEHHbIE aHAJIOTH),



14. TexHU4ecKkue cpeacTBa U MaTepuanbHO-TEXHUYECKOe obecneyeHne ANCLIUNIUHBI (MO-
ayns).

.HGKI_[I/IOHHBIC U MPAKTUYCCKUC 3aHATHUA IMPOBOAATCA B CICHUAIU3UPOBAHHBIX aYyJUTOPHAX,
OCHaI_HéHHBIX MYHBTHMGHHﬁHOﬁ TEXHUKOM. HOHYCKaeTCH HCII0Jb30BaHUC HHTepaKTHBHOﬁ J0C-
KH.



MpunoxeHue A

WToroBas maTpuu,a B3aMMOCBA3M BCEX YacTelt paboueit nporpammbl SUCLUN/IUHDI

1 2 3 4 5 6 7 8
Komne- KBanndukaumoH- OnucaHue 3HaTb YmeTb Bnagetb Buapbl Mepuog
TeHums Hoe TpeboBaHMe NPM3HaKoB y4YebHbIX MN3yyeHua
(npu3Hak npodec- | nposBaeHUs 3aHATUI
CMOHaNbHOW Aes- KOMMneTeH-
TeNbHOCTN) umm
YKa3biBa- | YKa3blBaeTcA COOT- YKa3blBa- YKa3blBa-
eTcA Ho- BETCTBYIOLLEE KBa- toTCA HO- eTcs Ho-
Mep KOM- | AMdUKALMOHHOE mepa Tem, | mep ce-
neteHuuu | TpeboBaHue nabopa- MmecTpa
TOPHbIX, WU He-
npaktuye- | genu
CKuX pabor,
KOHTPO/1b-
HbIX paboT
N UHbIX BU-
00B y4yeb-
HbIX paboT
OK -4 Cnoco6HocTb pop- | CNOcoBHOCTL | OCHOB- | Haxo- Bnagetb Tema 3.2 3
MY/INPOBaTb, A0Ka- | AOKa3bIiBaTb | HOM OUTb pasnny-
3blBaTb, AE€Ta/IbHO | yTBEPXKAE- Kpyr MeToAbl | HbIMU Me-
0boCHOBbIBAaTbL Ma- | HUs, Tpeby- npo- pewe- ToAaMMU
TemaTuyeckume lolne oTpa- | 6aem, HMA OC- | OOKasa-
YTBEPKAEHUS 60TaHHbIX BCTpe- HOBHbIX | TenbcTB U | Tema 2.4 4
HaBbIKOB U yato- TMNoB yTBEpPXKAE-
YMEHUN LMXCA B | 3343y, HUM
mare- BCTpe-
MaTUKe | Yato-
LMXCA B
mare-
MaTuKe
CnocobHocTb ne- CnocobHocTb | 3HaTb YmeTb CnocobHo-
OMNK -41 pPexoamuTb OT YCBO- | MO/Ib30BaTb- | OCHOB- BbIOK- CTblO K Ca-
€HWA roTOBbIX 3HA- | CA CUCTEMA- | Hble paTtb 1 MOCTOS-
HUW K OBIAEHUIO | TUMECKMMU meToAdbl | Nnpume- | TeNbHOM K
MeTo4aMU Nony- 3HaHUAMMU n cno- HATb B Hay4HoO-
YeHWA HOBbIX 3Ha- no Hanpase- cobbl npo- uccneno-
NeHuto aea- | noucka | deccu- BaTe/IbCKOM




HUM TEeNbHOCTY; n cu- OHa/lb- paboTte
6a3oBbIMU cTema- HOW pae-
HaBblKamu TM3auuKn | ATenb-
nposeaeHna | MHGOpP- | HOCTK
Hay4Ho- MaLum 3Kcne-
nccnenosa- pUMeH-
TeNbCKUX Tanb-
paboT no Hble U
npeanoxeH- pacyeT-
HOM Teme HO-

Teope-
THye-
cKue
MeToapbl
nccne-
noBa-
HUA

Paboyasa nporpamma cocTaBsieHa B cOOTBETCTBMM ¢ TpeboBaHuAMM PTOC BO no HanpaBaeHUo
noarotosku / cneumanbHoctn 09.03.02 — HPOpPMaLMOHHbBIE CUCTEMbI U TEXHOIOTUM




Nnct nsmeHeHum:

BHeceHbl U3MEeHEeHMA B YaCcTH NYHKTOB

MpoTokon 3acenaHna Kadegpbl No _ oT « » 20 r.

3aseaytowmin kKadegpon
/ /

(nodnucs) (®.4.0.)

N3meHeHMa o4o0bpeHbl y4ebHO-METOANYECKMM COBETOM
daKkynbTeTa.

(k Komopomy omHocumca Kagedpa-cocmasumers)

MpoToKkon 3acegaHma Ne oT « » 20 .

MNpeacepatens yLIE6HO-MeTOp,MLIeCKO ro coBeTa

/ /

(nodnuce) (®.4.0.)

N3meHeHnn 0f06peHbl y4ebHO-METOANYECKMM COBETOM
dakynbTeTa

(K KOmopomy omHocumcsa O0aHHoe HarnpaesieHue ﬂOd?OI‘T)OBKU/CﬂeqUGfleOCfnb)

N pencenartenb yLIEGHO-MeTO,CI,W-IECKO ro coBeTa



(noonuce) (®.4.0.)

N3meHeHns oaobpeHbl Y4ebHO-MeToANYECKMM COBETOM YHUBEPCUTETA

npotokon Ne OT « » 20 .

Mpeacenatens YyebHO-MeTOANYECKOrO COBETA YHUBEPCUTETA /

(nodnucs) (®.1.0.)



AHHOTAUMUA
paboueit nporpammbl 4UCLUNAUHDI

«AnddepeHumnanbHblie ypaBHEHUAN

OcHOBHOM Npo(eccCHOHATBLHOI 00pa30BaTeJIbHONH MPOrPaAMMBbI

aKagemMmun4yeckoro 6aKanaBpuaTa

Hanpasnenue noarotosku 09.03.02 UHPOpMaLUOHHDIE CUCTEMDI U TEXHOJIOTUUN

Lienb M3yyeHUs 4UCLUNAUHDI

Llenamun ocBoeHuns gucumnanubl « JuddepeHumanbHbix
YPaBHEHWUN» ABNAIOTCA:

- U3yyeHune ypaBHEHWNI NepBOro NOPAAKa;

-MeTobl peleHuA TakMX ypaBHeHWU (c pasaenstowmmmcs
nepemeHHbIMU; 0AHOPOAHbIX Y NPUBOAALLMECA K OAHOPOAHbIM;
NNHelHble u BepHynan; B nonHbIXx audpdepeHumnanax; He paspe-
LUEeHHble OTHOCUTE/IbHO NPOM3BOAHON);

-popmMynMpoBKa 1 A0Ka3aTeNbCTBO TEOPEMbI CYLLLECTBOBAHUA
N e AMHCTBEHHOCTM pelleHns 3agaum Kowwu;

-yPaBHEHMS BTOPOro U BbICWMX NOPAAKOB(METOA, MOHUMKEHUA
nopsaka; ¢opmyna Kowwm);

-7INHEeNHble , C NepeMEHHbIMU KoadpduumeHTamm, pyHaameH-
Ta/IbHaA cucTema, MeTos JlarpaHika pelleHnsa Taknx ypaBHeHUN;

-7INHEeNHble C NOCTOSAHHbIMW Ko3ddPUUMeHTamu;
-cuctembl guddepeHLmnanbHbIX ypaBHEHWU;

-yCTOMYMBOCTb No JlanyHosy.

MecTo ANCUMNAUHDBI B CTPYKTYpe
onon

OncumnnvHa aBnseTca AUCLMNANMHON No Bbibopy (0bLLe-
npodeccnoHanbHo) YacTn NpodeccuoHaNbHOro UmMKAa yuebHoro
naaHa NoAroToBKM 6akanaspa no HanpasaeHuto 09.03.02. «UH-
bOopMaLMOHHbIE CUCTEMBI U TEXHOOTMUY. OucumnanHa «dundde-
peHunanbHble YypaBHEHNA» ABNAETCA NPOAO/IKEHMEM AUCLUNANH
«MaTemaTtmyecknin aHanms», «Teopusa BepoATHOCTEN U MaTEMATU-
yeckas CTaTUCTMKa», «Anrebpa u aHanuTUYeckas reometpus». Ona
ee usyyeHuna HeobxoaMMbl 6a3oBble 3HAHWA KYPCOB 3/1eMEeHTapPHOW
MaTeMaTuKW, aHaNUTUYECKON reoOMeTpUM U anrebpbl, MaTemaTuye-
CKOro aHanusa. [aHHaa AucumnninHa ABAAETCA NpesLecTByoLwein
ONA U3ydeHUA cneyoWwmx ANcuUnnanH: «Teopmua BEPOATHOCTEN U
MaTeMaTMYeCcKan CTaTUCTMKA», «MaTemaTuyecKkme MeToabl B 3KO-
HoMUKe», «Teopua urp», «MatemaTMyecknin aHanns», u gp.




KomneteHuuun, popmupyemsie B
pesynbTaTe 0CBOEeHUA yuebHoii
ANCUNNAUNHDI

Mpouecc M3yyeHUs AMCUMNANHBI HanpasieH Ha GopMMUpPoBa-
HUe cneayloLWmnX 06LEKYbTYPHbIX, 06LWenpodeccMoHanbHbIX U
npodeccnoHanbHbIX KOMMETEHLMIA:

3HaHKUA, yMeHUA U HaBblKK, NO-
Jlydaemble B npouecce U3yvyeHus
AVNCUUNAUNHDI

B pe3yabTaTe u3yveHus TMCHUILINHBI CTYAEHT J0JKEH:

- 3HATH: OCHOBHBIC ONPE/ICICHUS U TIOHATHUS TCOPUHU, YMETh
MPUBOJUTH WX WILTIOCTPUPYIOIINE TPUMEPHI.

- YMeTh: IPUMEHSITh METO/BI PELLICHNS YPABHEHUH IEPBOIO U
BBICIINX MOPAAKOB. PopMyIHpoBaTh U A0Ka3bIBaTh TeopeMy Ko-
my-JIMnmuna Kak Aas ypaBHEHNH IepBOTO MOPSIIKA, TaK U JUIs CH-
CTeM ypaBHEHMM. PemaTe JIMHEHHbIE YpaBHEHUS BBICIIMX ITOPSIKOB
C TMIOCTOSIHHBIMU KO3((HUIIMEHTaMU , TaK U Takue cucteMbl. Popmy-
JIMPOBATh METOJ, YCTOMYMUBOCTH 110 JIAIIyHOBY.

- BJIa/IeTh: CII0cCOOaMU OPUCHTAIINH B MPO(ECCHOHATFHBIX
UCTOYHUKAX UHpOpMau ()KypHaibl, CAaliThl, 00pa3oBaTeIbHbIC
MOPTaJIbI U T.1.); CIOCO0aMHU B3aMMOJEHCTBHSA C IPYTUMH CyObeKTa-
MU 00pa30BaTeNLHOTO MPOLECcca; PAa3IMYHBIMU CPEACTBAMH KOMMY-
HUKAIMU B MPO(PECCUOHATBLHOMN TeIarorHuecKoi e TeIbHOCTH.

CopepxaHue AUCLUNAUHDI

Juddepennuanbapie ypaBHeHns 1-ro mopska:

1. 3apaun, npuBoasume K Au¢depeHInaTbHbIM YPaBHEHUAM (4aCTHbIE

pelenus, oOMil WHTErpal, oOlMe PelleHH)s, ojle HaMpaBleHUH,

M30KIIMHBI);

VpaBHEHHS C pa3IeNTIOMIMHUCS TePEMEHHBIMH;

OnHOpO/HBIE U IPUBOAAIINE K HUM YPaBHEHHUS;

JluneitHoe ypaBHeHHUE 1-T0 NOPAIKA;

Ypasrenue bepryiny;

VpaBHeHue B mojHbIx Aupdepernnanax. MHTerpupyommi MHOKH-

TEIb;

Teopema Komm s ypaBHeHui# 1-ro nmopsaka;

8. VYcraHoBneHHE NOCTATOYHBIX YCJIOBUH CYIIECTBOBAHMS H €/MH-
cTBeHHOCTH 3a7aun Komw;

9. Merozas! HaxOXIEHUS 0COOBIX PELICHUH;

10. YpaBHeHus, Hepa3pelIeHHbIE OTHOCHTEIBHO TPOU3BOIHON;

ok w

Juddepennuanbapie ypaBHEHUS BHICIIHX MOPSIKOB:

11. JluddepeHunanbHple ypaBHEHHS BBICIINX MOPSAKOB (pa3pelinMbie




12.

13.

14.
15.

B KkBanparypax, (ynkmus Komm, omgHOpoaHele W 0000mIEHHO-
OTHOPOJIHBIC YPAaBHEHHUS);

OOmas Teopws ypaBHeHHH 1-TO Topsaka (QyHIaMeHTAIbHAS CH-
cremMa, ompenenuth Bporckoro, ¢opmyna Octporpaackoro-
JlnyBuILIS);

JlvHeliHbIe YPaBHEHHUS 1-TO HOPSKA C TIOCTOSHHBIMA KO3 HIMEH-
TaMH;

Vpasuenne Jitepa. HeomHopoaabie ypaBHEHHS 2-T0 TIOPSIKA;
Kpaessie 3amaun. 3amaqa lItypma-Jlnysimmis.

Cucrembl THHEHHBIX [U(HepeHIHaTbHbIX YPaBHEHHI:

16
17

. OOmuras Teopus TUHEHHBIX cucTeM TU((EPEHIINATBHBIX ypaBHEHHUH;
. CucreMbpl ITMHEHHBIX YPaBHEHHH C MOCTOSHHBIME KO3(pdHIMeHTa-

MU,

[onstue o nnddepeHInATBHBIX YPaBHEHUSX B YACTHBIX HPOM3BOAHBIX. JIu-
HeWHBIE U KBa3WIMHEHHbIE YPaBHEHUS B YACTHBIX TPOM3BOJHBIX 1-T0 MOpAA-

Ka.

0O6bem AUCUUNANHDBI U BUAbI
yuyebHoii paboTbl

60TbI

Bup yuyebHoii pa- [Bcero |4 cemectp

4YyacoB

10EeMKOCTb AUCUN-

Obwasn Tpy- 144 144

NAWHbI
AyautopHble | 72 72
3aHATUA
JNekuun 36 36
MpakTnye- 36 36

cKue 3aHATusA (M3)

CaMOCTOATENbHOMN
paboTbl (KCP)

KoHTponb 2 2

TenbHan paboTa

CamocTos- 70 70

dopmbl TeKyLero u pybexkHoro
KOHTpoAA

pynnosble ANCKYCCUMK, TECTbI, AOMALUHME 334aHMA, Npe3eHTaumu.

dopma NPOMEKYTOUHOIO KOH-
Tpons

4 cemecTp - and.3aver










