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1. LIENU U 3AAAYM OCBOEHUA YYEBHOM JUCLUMN/INHDI

Lenb nayyeHns amcumnauHbl «AnddepeHupmanbHble ypaBHEHMA» COCTOUT B OBaAEHUN OCHOBHbIMM MOHS-
TMAMU Teopumn guddepeHLManbHbIX ypaBHEHUN, ee MeTodax M B3aMMOCBA3AX C APYTMMMN MaTeMaTUUYECKN-
MW AncuMnAMHaMK. [Ina 3Toro HeobxoAMMO peLlnTb cneaytollme 3a4aum:

OBnaseTb OCHOBHbIMM METOAAMM U NPUEMAMMU MHTErPUPOBaHUA AnddepeHUnanbHbIX YPpaBHEHWUN.

TaKKe ocBoeHue gucumnaunHbl "OuddepeHymanbHble ypaBHeHMA"

dopMUpyeT COBPEMEHHbIE TEOPETUYECKME 3HaHMA B obsiactu

anddepeHumanbHbIX YpaBHEHUI M MPAKTUYECKMX HAaBbIKOB B PELUEHMM U UCCAe[0Ba-
HWM OCHOBHbIX TUMOB 06bIKHOBEHHbIX ANddepeHLManbHbIX YPaBHEHUN U
UX CUCTEM.

2. MECTO YYEEHOM AUCLMUNAUHDBI B CTPYKTYPE OMOMN BO

OucumnavHa " AnddepeHumanbHble ypaBHEHUS BXOAMT B Hasosyto

YyacTb 06A3aTeNbHbIX AUCUMNAMH MaTEMATUYECKOrO U eCTEeCTBEHHO - Hay4HOro
UMKNa. ABnAeTcA OAHWMM M3 HayaslbHbIX Pa3fenoB COBPEMEHHON MaTeMATUKN U UrpaeTt
BaXKHYIO POJib B OCO3HAaHHOM OCBOEHMUW APYIMX MAaTEMATUYECKUX U MPUKNALHbIX
ANCLUMNAWH, T.K. MeToAbl AnddepeHLIMaNbHbIX YPaBHEHUI HAXO4AT CaMoe LMPOKoe
NPUMeHeHWe BO MHOMMX HayKax, Ha MepBbl B3rAA4, BeCbMa OTAANEHHbIX OT

MATEMATMKN. ITa AUCLUNAMHBI BMECTE C MAaTEMATUYECKMM aHANNU30M, TEOpMEﬁ

nepemeHHOro ABAAKOTCA d)yH,EI,aMEHTOM, Ha KOTOPOM CTPOUTCA BCA MaTemMaTU4YeCKana HayKa.

O6blKHOBEHHble AnddepeHLManbHble YPaBHEHMA MPeALWecTBYOT OCHOBHbIM Kyp-
CaM YMTaeMbIM Ha NepBoMm Kypce. «MaTemaTUYecKnin aHanms», « AHaAUTUYEeCKan reomeT-
pus», «Anrebpa» u ap.

Ta6bnuuya 2.1.

CeAa3b gucuunamHbl «AnddepeHumnanbHblie ypaBHEHUAY» C NpeaLIecTBYIOLWMMU AUCLIUNIZIMHAMU U
CPOKU UX U3yUeHUs

Koga anc- AnNcumnanHbl, NpeawecTsyoLlMe AUCUMNANHE CemecTp

UMNANHDI
«AnddepeHumanbHbie ypaBHEHUAY,

61.B.4B.5 «MaTemaTuyecKkmnin aHanns», « AHanUTUYecKas reo- 3

Tabnuua 2.2.



CBAa3b gucunnanHbl «AnddepeHumnanbHble ypasHeHMA» € NOCAEAYIOWUMM AUCLUNANHAMU U CPO-
KW UX U3yyeHunsa

Kog AvcumnnunHel, cneayrowme 3a ANCUMNANHOM Cemectp
ONCUNNANHDI «QnddepeHumanbHble ypaBHEHNAY»
b1.6.7 MaTemaTnyeckuii aHanm3 3,4
61.6.16 Teopusa BEPOATHOCTEN U MaTeEMATMYECKAs CTAaTUCTUKA 4
61.B.04.8 JInHeNHble M HeENMHEWNHbIE YpaBHEHUA GU3UKK 6
Tabnuua 2.3.

CBA3b gucumnaunHbl «nddepeHumanbHble ypaBHEHUAR

CO CMeXHbimu ancumnninHamm

Kog anc- OncupmnanHbl, cMeXKHble ¢ aucumnanHon «AndodepeHum- Cemectp
LUMNAVHBI anbHble ypaBHEHUA»
b1.6.7 MaTemaTuyeckuii aHann3 .JINHeNHbIE N HENIMHENH. yp-a ¢us. 1,2,3,4,6
61.B.041.8 Teopus BEpPOATHOCTEN M MaTEMATMUYECKasA CTaTUCTUKA 3

3. KOMMETEHLIMM OBYYAIOLLErOCA, ®OPMWPYEMbIE B PE3Y/IbTATE OCBOEHMA YYEEHOM
ANCUUNNIUHDBI. OXKUAAEMBIE PE3Y/IbTATbl OBPASOBAHUA N KOMMNETEHLIMUA OBYYAIOLLEIOCA No
3ABEPLUEHUX OCBOEHWUA NPOrPAMMDbI YYEEHOW ANCLUNAUHBI (MOAYNA)

Mpouecc n3yyeHna AUCUMNANHbBI HanpasaeH Ha GOPMUPOBAHUNE CNEAYIOWMNX 0BLLEKYNbTYPHbIX,
obLenpodeccnoHanbHbIX U NPOPECCUOHANbHbIX KOMNETEHLNN:

MK-2- cnocobHOCTb MaTeMaTUYecKm KOPPEKTHO CTaBUTb €eCTECTBEHHOHAY4YHbI€ 3a4a4U, 3HAHNE NO-
CTaHOBOK K/1aCCUYECKUX 3a4a4 MaTEMATUKMU,

MK-3- cnocobHOCTb CTPOro AoKasaTh yTBepKAeHMe, COOPMYyAMpPOBaTb pe3ynbTaT, yBUAETb Caea-
CTBMA NONYYEHHOrOo pesy/bTaTa,

OMK-3 -: cnocobHOCTb K CaMOCTOATENbHOW Hay4HO-UCCAeA0BaTeIbCKOM paboTe
B pe3ynbTaTe 0OCBOEHMA AUCUMNIMHBI 06YYaIOLLMIACA AOKEH
3HaTb:

Lean 1 334341 HayYHbIX MCCAeA0BaHMI NO HAaNpPaBAEHUIO AeATENbHOCTU, 63a30Bble NPUHLMMbI U

MeToAbl X OpraHn3aLmm; OCHOBHbIE MCTOYHUKM Hay4HON MHOOoPMaLMK U TpeboBaHMA K NpeacTaBAeHUIo
MHbOoPMaLUMOHHbIX MaTepuanos (ONK-3);

cnocobbl onpegeneHnsa BUAOB U TUNOB NPOodEeCcCMOHA/IbHbIX 33434, CTPYKTYPUPOBAHUA 33434 Pa3ANYHbIX

rpynn (MK-2);




dOpPMYNMPOBKM N3BECTHbIX YTBEPKAEHUN, cneacTsnii u3 Hux (MK-3);

YMETb:

COCTaBAATb 06LWKUIN NaaH paboTbl N0 3a4aHHON TeMe, Npeanaratb MeToabl UCCaeaoBaHUA U

cnocobbl 06paboTKM pe3ynbTaToB, NPOBOAUTL UCC/IeA0BaHMA NO COrN1acoBaHHOMY C PYKOBOAMU-

TeJsieM NJiaHy, NPeacTasaATb NoayYeHHble pe3ynbtaTbl (ONK-3);

BblbMpaTb Hanbosee shdeKTUBHbLIE METOAbl PELIeHMS OCHOBHbIX TUMOB 33434, BCTPEYAOLWMXCS B MaTe-

matuke (MK-2);

Nonb30BaThCA OTPAbOTaHHbIMU U MaIOM3BECTHbIMM MeTogamu aHanmsa (MK-3);

B/'IaAETb/6bITb B COCTOAHUN NPOAEMOHCTPNPOBATL:

CUCTEMATUYECKMMM 3HAHMAMM NO HaNPaBAEHUIO AeATEeNbHOCTU; YIAYH6AeHHbIMU 3HAHMAMM

no BblI6pPaHHOM HaNpPaB/AEHHOCTN NOArOTOBKKU, 63a30BbIMM HaBblIKaMW NPOBEAEHUA HAYYHO-

uccaenoBaTeNbCKUX paboT no npeanoxkeHHon teme (ONK-3);

BO3MOHOCTN COBPEMEHHbIX Hay4YHbIX METOA0B Ha YPOBHE, HEO6X0AMMOM AJ1A MOCTAaHOBKU U PELlEHUSA

33,34, MMeIOLMX eCTeCcTBeHHO-Hay4YyHoe cogepKaHue (MNK-2);

METOAMKM A0Ka3aTebCTB, TPEbYIoWMMM abCTPAKTHOIrO MblWAEHNA M KoMmniekcHoro noaxoaa (MK-3).

Ta6bnuua 3.1.

Matpuua ceBa3u KomneTeHUM, opmupyembiX HA OCHOBE U3YYEHUA AUCLUNINHDI K PYHKLMO-
Ha/bHbIi aHANAU3 U UHTerpanbHble yPpaBHEHUA», C BPEMEHHbIMU 3TanamMu OCBOEHUA ee CoAepKaHun

Koabl Kom- KomneTteHuma Cemectp 1 He-
neteHumi (Proc) [ens usyyeHus
MNK-2 CnocobHOCTb MaTeEMATUYECKM KOPPEKTHO CTaBUTb €CTECTBEHHO- 4

Hay4Hbl€ 3a4a4U, 3HaHME NMNOCTAHOBOK K/1aCCUYECKUX 3a4a4Y MaTEMATUKN

MNK-3 CnocobHOCTb CTPOro AOKAa3aTb yTBEPXKAEHWNE, chOpPMYANPOBaThL pe- 4
3y/bTaT, yBMAETb CIeACTBUA MNONYHYEHHOro pe3yabTraTta

OnK-3 CrocoOHOCTh K CAaMOCTOSITEITEHOW HAyIHO-HCCIIEA0BATEIHCKOM 4
pabote




CornacHo ypoBHAM KBanndUKaumMi, yTBEPKAEHHbIM NPUKa3zom MUHUCTepCTBa TPyAa M CoUManbHOM

3awmTbl Poccuniickont Pegepaunu ot 12 anpens 2013r. Ne 148-H3, NnoAroToBKa BbIMyCKHUKA aKagemunye-

cKoro 6akanaspuarta nNo HanpasaeHuto «MHPOPMaLMOHHbIE CUCTEMbI M TEXHONOFMN» COOTBETCTBYET 6-My

YPOBHIO KBanndukaumun. NMokasatenm ypoBHaA KBaiMduKaumMm npm npodpeccuoHanbHol AeATeNbHOCTH

npeacTtas/sieHbl B Tabsmue 3.2.

Ta6nuua 3.2.

0606weHHble TpeboBaHUA K 6-My YPOBHIO KBaiMPUKaLMK BbINYCKHUKa aKagemunyeckoro 6aka-

naspwmata no HanpasnaeHuto 03.03.02 «PU3NKU»

MoKasaTenu 6-ro ypoBHA KBaMOUKALMM

NosHOMOYMA N OTBETCTBEHHOCTb

TPUUDCTTTD

XapakTtep ymeHun

XapakTtep 3HaHuI

CamocTrosaTenbHas AeATeNbHOCTb,
npeAnosaratolLas onpeaeneHme 3aaay
cobcTBeHHOM paboTbl U/UAM NOAYNHEHHbIX
no AocTuskeHuio Lenn. ObecnedyeHne
B3aMMOENCTBMA COTPYAHNKOB U CMENK-
HbIX Noapa3aeneHuin. OTBeTCTBEHHOCTb 3a
pe3ynbTaT BbINOAHEHUA PaboT Ha ypPOBHe
noapasaeneHna nan opraHnsaumm

6-1 ypoBeHb

Pa3paboTKa, BHeA-
peHME, KOHTPO/Ib, OLIEHKA
N KOPPEKTUPOBKA Hanpas-
NeHnit npodeccmoHanbHom
0eATeNbHOCTH, Tex-
HOJIOMMYECKUX NN METO-
ONYEeCKUX peLleHnin

MprmeHeHne npodeccu-
OHasIbHbIX 3HAHWM Tex-
HOJIOTMYECKOro U Me-
TOAMYECKOro XapaKTepa, B TOM
yuncae MHHOBaLMOHHbIX. Camo-
CTOATE/IbHbIN MOWUCK, aHANN3 U
OLLeHKa NpodeccnoHanbHOM UH-
dopmaumm

otn O606LLI,€HHbIe TpE6OBaHMﬂ MOXHO AeTann3nposatb B COBOKYNHOCTH KBa!'IMd)VIKaLI,MOHHbIX Tpe-

60BaHMI, pa3bUTbIX B COOTBETCTBUM C Pa3INYHbIMU YPOBHAMM ee NpoAsaeHun (tabn.3.3.-3.5).

Ta6bauua 3.3.

YpoBHU npoasneHns komneteHuum MNMK-2, popmupyemoit npu nsyuyeHum gucumunauHol «Audde-

peHuManbHbie ypasHeHUA» B popme NpU3HAKOB NPOPECcCUOHANIbHOMK AeATEIbHOCTH

KsanudukaumnoHHoe TpeboBa- YpoBeHb NpoasBneHnA

Hue (npu3HaK npodeccuoHanb-
HOW AeATeNbHOCTH)

NPoAB/IeHNA KOMNETEHLUU Ha
Pa3HbIX YPOBHAX

OnucaHue npusHakKos

CnocobHOCTb MCNO/b30- BbICOKMIA ypOBEHb KOMME-

CnocobHoCTb UCNOo/b30-




BaTb B CBOeW paboTe nporpec-
CUBHbIe naeun, Gopmbl U METOAbI
MaTeMaTUKn

TEHTHOCTU

BaTb maTemMaTnyeCKkne metobl B
NOCTaHOBKE eCTeCTBEHHO-
HAy4HbIX 3a4a4

basoBblii ypoBeHb Komne-

TEHTHOCTU

CnocobHocTb conocTas-
NATb MeTo/bl onMcaHmA U dpop-
MY/IMPOBAHNA eCTeCTBEHHO-
Hay4HbIX 33434

MWHMMaNbHbLIN YPOBEHb

KOMMNETEHTHOCTU

CnocobHocTb cucTemaTu-
3MpoBaTb UMeloLMECH MeTo bl
NOCTaHOBKW eCTeCTBEHHO-
Hay4yHbIX 33434

Tabnuua 3.4

YpoBHU nposasneHna KomneteHuuu MK-3, popmupyemoit npu nsyyeHnn gucumnnnuubl «udde-
peHuManbHble ypasHeHUA» B popme NpUsHaKoB NPo¢pecCUOHANbHOM AeATeNbHOCTH

KsanudukauymoHHoe TpeboBa-
Hue (npu3HaK npodeccuoHanb-
HOW AeATeNbHOCTH)

YpoBeHb NpoABaeHUnA

OnucaHue NnpuUsHaKoB
NPOABNAEHNA KOMNETEeHLUN Ha
pPa3sHbIX YPOBHAX

CnocobHocTb hopmynu-
pOBaTb, 4OKa3blBaTb, AETa/IbHO
060CHOBbIBaTbL MaTEMaTUYECKNE
yTBEPKAEHUA

BbICOKMIA ypOBEHb KOMMNE-
TEHTHOCTM

CnocobHOoCTb NONb30BaTHCA Me-
TOAMKaMW [0Ka3aTenbCTs, Tpe-
6yloLWMMmM abCTPAKTHOTO MblLL-
NIEHUA U KOMIMJIEKCHOTO NOAXO-

aa

Ba3oBbIli ypoBeHb KoMMe-
TEHTHOCTU

BnageHue pasnmyHbiMu
MeTOAaMM A0KA3aTENLCTB
YTBEPKAEHWUN N AOKA3aTE/bCTB

MUHUMANbHBIA YPOBEHb
KOMMNETEHTHOCTU

CnocobHOCTb f0Ka3bIBaTb
yTBEPXKAEHMSA, TPEbyOWMe OT-
paboTaHHbIX HABbIKOB M YMEHWI

Ta6bnuua 3.5

YpoBHM npoaBieHna komneTteHuun OMNK-3, dopmmnpyemoii npm nsyueHmnm aucumnauHol «Qudde-
peHuManbHble ypaBHeHUA B Gopme NPU3HAKOB NpodeccMoHaNbHOM AeATENbHOCTU

KeanudukaumoHHoe Tpebosa-
Hue (npu3HaK npodeccuoHanb-
HOW AeATenbHOCTH)

YpoBeHb NpoABaeHUA

OnucaHue NpU3HaKoB
NpPoABAEHUA KOMNETEeHLUUN Ha
Pa3HbIX YPOBHAX




CnocobHoCTb NepexoanTb
OT YCBOEHWSA rOTOBbIX 3HAHUI K
OBNaAeHUI0 METOAaMM Nonyye-
HMA HOBbIX 3HAHUM

BbICOKMIA ypoBEHb KOMINE-
TEHTHOCTM

Cr1ocoOHOCTB IT0JIB30BaThCS
CUCTCMATNUYCCKHUMHU 3HAHUAMU
10 HAIIPABJICHUIO JCATCIIHHO-
CTH, YI‘HYGJIGHHBIMI/I 3HAHUA-
MU 110 BEIOpAaHHOM HAIPaB-
JIEHHOCTH MOJATOTOBKH, 0a30-
BBIMHM HaBBIKAMH ITPOBEICHUS
Hay4YHO-HUCCIIEI0BATEIIbCKUX
padoT 1Mo MPeIOKEHHON Te-
ME.

BasoBbIit ypoBeHb KOoMne-
TEHTHOCTM

Cr1ocoOHOCTB COCTaB-
JATh OOIIWH TJ1aH paboTHI 1O
3aJIaHHOM TeMe, MpeiaraTh
METOIbI HCCIIEA0BAHUS U CIIO-
co0bI 00pabOTKH PE3yabTATOB,
IPOBOJIMTH UCCIICIOBAHUS TI0
COTJIACOBAaHHOMY C PYKOBOJIH-
TEeJIeM TUIaHY, MPEACTABIIATh
MIOJTyYEHHBIC PE3YJIbTaThI

MUWHUMaNbHbIA YPOBEHb
KOMMNETEHTHOCTU

3HaTh 1LENU U 3a/1a4¥ Hayd-
HBIX UCCIIEOBAHUM IO
HaIpaBJICHUIO JEATEIbHOCTH,
0a30BbIe MPUHIIUITBI 1 METO/IbI
UX OpraHU3alii; OCHOBHBIE
WCTOYHUKU Hay4dHOU UHDOP-
MaIuu 1 TpeOoBaHUs K MIpe.i-
CTaBJICHUIO UH(OPMALINOH-
HBIX MaTe€pUajoB

OnucaHue 3a4a4 0CBOEHUA AUCLUNIUHDI,

COOTHEeCEeHHbIX C N/1IaHUpyeMbiMU L enamm ocsoeHunna 06pa3OBaTEI'IbH0ﬁ nporpammbi B ¢opme

NPU3HAKOB NPOABIEHUA KOMNETEHLUA

Ta6nunua 3.6.

Mpu3sHakun npOd)ECCMOHaanOﬁ AeATeNbHOCTU, YPOBHU NpoAB/ZIeHUA N 3HaHUEBAA 6asaB npuBAs-

Ke K komneteHuuu MK-2, dopmupyroweitca npu nsydeHnu gucunnnavHol «AuddepeHymanbHble ypas-

HeHuna»
KBanudukaumoH- YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHMA (NpM3Ha- | NposABAEHUA NpPU3HaKoB
KM Npo¢deccnoHanbHOM npofABAeHnA




neaTenbHOCTH) KomMmneTeHunin
CnocobHocTb npu- Bblicokmit CnocobHocTb 3HaeT oc- Ymeer Bbl- Bnageer
MEHATb MaTeMaTUYeCKUe | YpoBEHb KOMMETEHT- | MCNONb30BaTb HOBHOWM Kpyr | 6BupaTtb BO3MOXHO-
3HaHWA B peLlleHnmn ecTe- HocTH maTemaTmye- npobnem, Hanbonee CTAMM cO-
CTBEHHO-Hay4HbIX 1 3a4a4 CKMe MeTobl B | BCTpeYato- adpdpekTuB- BPEMEHHbIX
NOCTaHOBKe LLMXCA B MA- | Hble MeTO- Hay4YHbIX me-
eCTeCTBEHHO- TemaTuke, U | Abl pele- TOAOB Ha
Hay4HbIX 33434 | OCHOBHble HMA OCHOB- | YPOBHE, He-
cnocobbl HbIX TUMOB obxoanmom
(meToapl) nx | 3apauy, ANA nocTa-
peleHns BCTpeyato- HOBKM U pe-
LMxca B LweHus 3a-
MaTemMaTtu- | Aay, Mmeto-
Ke LLNX ecTe-
CTBEHHO-
Hay4Hoe co-
AepXaHue
BbasoBbIit CnocobHocTb 3HaeT | Ymeet Bnapeetr me-
ypOBEHb Komne- COMNOCTaBAATb OCHOBHOW HaxoauTb ToA4amMK  Bbl-
TEHTHOCTM MeToAbl ONUu- | Kpyr nNpo- MeToZbl ABNEHUA,
caHuAa u dop- 6nem, peweHuns ot6opa v
obbeanHe-
MY/IMPOBaHUA BCTpeYato- OCHOBHbIX s bpar-
ecTeCcTBEHHO- LLMXCA B Ma- | TMNOB 3a- MEHTOB Ma-
Hay4HbIX 3a4a4 | TeMaTuke Aad, BCTpe- Tematumye-
YaOLWKNXCA B | CKOTO  3Ha-
maTematu- HUA, npu-
ke Hagnexalle-
ro K Kaue-
CTBEHHO
Pa3INYHbIM
Hay4YHbIM
ancumnnm-
Ham gnAa no-
CTaHOBKM
3agaum
MWHUManNbHbIN CnocobHocTb 3HaeT Knac- | Ymeer Bnapeet u
YPOBEHb KOMMe- cMcTemMaTtusm- cuyeckme dopmynu- a[,eKBaTHO
TEHTHOCTHU poBaTb MMElO- | 334a4M ma- | poBaTb ncnonbsyet
Lwmeca metoapl | TemaTUKK KNnaccuye- TePMMUHONO-
NMOCTaHOBKMU CKue 3aja- TUHO PasHbIX
ecTeCcTBEHHO- yn matema- | obnacTei
Hay4HbIX 3a4a4 TUKM 3HaHWM
Tabnuua 3.7

Mpu3Haku npodeccMoHaNbHON AeATEeNbHOCTU, YPOBHU NPOABIEHUA 1 3HAaHUeBaA 6a3a B NpuBA3-

Ke K KomneTteHuuu MK-3, popmupyroweitca npu nsydeHnun gucunnamHol «AuddepeHymanbHble ypas-

HeHuna»




KBanndukaumoH- YpoBeHb OnuncaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHUA (MpU3Ha- | NPoABAEHUA NPU3HaKOB
KM npodeccuoHanbHOM npoABAeHUA
0eATeNbHOCTH) KOMMeTeHL N
Bbicokuin CnocobHocTb 3HaTb YmeTb Bnapetb me-
YPOBEHb KOMNETEHT- | GOpPMYAnpPO- yTBEpHKAE- Nnonb30- TOANKAMMU
HocTH BaTb, AOKa3bl- HWA, Haxo- BaTbCA OT- JOKa3a-
BaTb, AETaNbHO | AALMECA B paboTaH- TeNbCTB,
060CHOBbIBATL | LUMPOKOM HbIMW U Ma- | TpebytoLum-
maTematmye- AvanasoHe, | nou3BecT- MU ab-
CKue yTBep- Tpebylowme | HbIMKU me- CTPaKTHOro
KOEeHUA OpUrMHaNb- | Togamum MblLWAEHUS
HOCTM aHa- aHanusa N KOMMeKc-
nnsa HOro noaxo-
aa
BasoBbili CnocobHocTb 3HaTtb pop- | YmeTb Oo- YMmeTb AoKa-
YpOBEHb KOMNe- N3BECTHbIMMU MYJIMPOBKM | Ka3blBaTb 3blBaTb
TEHTHOCTU MeTo4aMM 40- | U3BECTHbIX yTBEPXKAE- | YTBEpXKAe-
KasblBaTb U yTBEpHKAE- HUA, Tpe- HUA, Tpeby-
NOACHATb Ma- HUW, cnea- bylowme fowme oTpa-
TemaTuyeckue | cTBuUM 13 oTpaboTaH- | 60TaHHbIX
yTBEPXKAEHNSA HUX. HbIX HaBbl- HaBbIKOB U
KOB U yme- | YMeHUi
HUM
MWHMMaNbHbIN CnocobHocTb 3HaTtb dop- | YmeTb fo- Bnagetb oc-
YypOBeHb Komne- MOHATbL U BOC- MY/IMPOBKM | KasblBaTb HOBHbIMMU
TEHTHOCTU npomns3BecTn yTBEpPXKAE- yTBEpPXKAE- meTogamm
matemaTtumye- HWIA, 6bITb B | HUA, Tpe- [OOKasa-
CKOe JoKasa- COCTOAHUMU bytowme TEeNbCTB TEOo-
TENbCTBO cbopmynu- | oTpaboTtaH- | pemu
poBaTb U3- HbIX HaBbI- yTBEpPXKAE-
BECTHbI KOB U yme- HUI
pesynbraTt HUM
Tabnuuya 3.8

Mpu3sHaku npOd)ECCMOHaanOﬁ AeATeNbHOCTU, YPOBHU NPOAB/ZIEHNUA U 3HAaHUEBAA 6asa B npuBAs-

Ke K KomneteHuum OMNK-3, dopmupyloweiica npu usydyeHum aucumnaunibl «AnddepeHumanbHblie ypas-

HeHuna»
KBanudukaumoH- YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHMA (MpMU3Ha- | NpoABAEHUSA NpU3HaKOB

KM npodeccuoHanbHOM

npoAasneHunA




OeATeNbHOCTH) KoMneTeHumi
CnocobHocTb nepe- Bblicokmit CLIOCOBHOCTD 3HaTb OC- YmeTb Bbl- Bnagetb
XOAUTb OT YCBOEHMA TOTO- | YPOBEHb KOMMETEHT- | oo o ona e oo | HOBHbIE Me- brpate 1 HaBblkaMu
BbIX 3HAHWIA K OBNAZEHUIO | HOCTU cHcTeMaTHye- | ToAbl v cno- | MPUMEHATE | NPpEAcTaBne-
8 npodec- HWA 1 Npo-
MeToAaMM NoNYyYEeHUs HO- CKUMM 3HaHU- | Co6bl no-
. CUOHaNb- OBUXKeHUA
BbIX SHaHWUK AMHI 11O Mckanen= | o ges- pesynbLTaToB
HAIPABICHUIO | ctemaTH3a- | reppuoctu NHTENNeKTY-
ﬂeﬂTeHBHGO' LUK UH- sKcnepu- anbHOM Aea-
CTH, yIITyOJICH dopmaunm MeHTaNb- TE€/IbHOCTH
HbIMM 3HAHU- Hble 1 pac-
SIMHU 110 BBI- YeTHO-
OpanHOi TeopeTunye-
HaNpPaBJICH- CKMe meTo-
HOCTH IOJT0- Abl uccne-
TOBKH, 0azo- [0BaHUA
BbIMH HAaBBI-
KaMH IIPOBE-
JleHus Hay4-
HO-
HCCIIEI0BA-
TEJILCKUX Pa-
00T 110 TIpe -
JIOKEHHOH
TEME.
basosbiii Cnoco0- 3HaTb co- YmeTb npu- | Bnagetb
TEHTHOCTM ISITH 06 cnocobbl npodaeccT- naaHMpoBa-
6 MCnonb3o- OHa/IbHOM HWS Hay4yHO-
IUIaH paOOThI
pabo BaHWA UH- AeATenbHO- | ro uccnego-
110 3aIaHHON | hopmauu- CTW U3- BaHMA, aHa-
TEME, IIPEJIa- | OHHO- BECTHble NM3a nony-
raTh METO/IbI KOMMYHMU- MeToabl Yaemblx pe-
HICCIICIOBAHHS KaLl,MOHHbI)f nccnenoBa- | 3ynbTaToB U
TEXHONOTUI | HUA opMynu-
U CIIOCOOBI popmy
B BbIOpaH- POBKM BblI-
0bpadoTKu Hoi cdepe BOAOB
PE3YJIbTATOB neAtenbHo-
cTn
MWHUMaNbHbIN CrI0cOBHOCTD 3HaTb Oa- YMmeTb Bbl- Bnapetb
YPOBEHb KOoMre- - 30BBIE 6upatb u HaBblKaMM
aKcnepwu- noucka (B
TEHTHOCTU 1 3a1a49u TIPUHIUTIBI P (
a . MeHTaNb- TOM ymncne ¢
Hay4HBIX HC-
¥ . 1 MCTOZBI Hble M pac- | UCNoJib30Ba-
CleA0BaHHH OpraHusa- | yertHo- HUEM UH-
M0 HaIpaBJe-
O HalpaBIC- | Hayd- | TeopeTuye- | dopmauu-
HI(/)IiO Heg;igb' HBIX HC- CKME METO- | OHHbIX CU-
HocTH, Abl uccne- ctem u 6a3
Bl MpuHIuM- | SICA0BA-
o [,0BaHUA 6aHHbIX) U
Obel U MeToabpl | HUHA KpPUTUYECKO-
HUX OpraHusa- ro aHanu3a
HI/H/I; OCHOB- MH(bopma_
HUKHU Hay4q- MaTuKe npo-




HOM uHpOP- BOAMMbIX
MaIliu U Tpe- nccnesposa-
OoBaHUS K HW
MpeCcTaBIe-
HUIO UHOP-
MAaIMOHHBIX
MaTepHraoB

4. OBbEM AUCUMNUHBI U BUAbI YYEBHOW PABOTbI

B aTom pasgene npuBoauTca ob6bem AUCUUMNINHBI (MOAYNA) B 3a4€THbIX €4UHULLAX C YKa3aHU-
€M KOM4YyecTBa akafeMUYeCKUX NNN aCTPOHOMUYECKUX YacoB, BblAe/IeHHbIX Ha KOHTaKTHYIO paboTy
obyyatolmxcs ¢ npenoaasaTeniemM (No Buaam yuebHbIX 3aHATUIA) U Ha cCaMoCToATEIbHYIO paboTy obyua-
rowmxca. Tn 0606LeHHble AaHHble MO 06bemy yuebHOM ANCUMNAMHBI NpuBoaATca B dopme
Tabn..4.1. B Hell yKa3biBaeTcA NOMHAA TPYAOEMKOCTb AUCLMNANHBI B 3a4eTHbIX eAUHNLAX (3.e.) 1 pac-
npeaeneHune TpyA0eMKOCTM No BUAAM y4ebHoM paboTbl U cemecTpam B aKageMUYecKnx yacax.

Ta6bnuua 4.1.
06bem AucuMNAKHBI U BUADbI yYyebHo paboTbl
CTPYKTypa U TPYA0EMKOCTb AUCLMUMANHbI

Cemectp 4. Popma NPOMeKYTOYHOWM aTTecTaumm 4 cemectp - 3k3ameH. ObLas TpyA0eMKOCTb auc-
LMNAMHBI COCTaBANAET 4 3a4eTHbIX eanHuy, 144 akafeMuYecKmx 4acoB, U3 HUX 72 4aca, BblAeNeHHbIX Ha
KOHTaKTHYyto paboTy c npenoaaBaTenem, 43 4acos, BblAEeNEHHbIX HAa CAMOCTOATENbHYIO paboTy.

Bcero MopAaaKoBbIA HOMEP ceMecTpa
4

O6wwan TPyA0EMKOCTb ANCUMUMNANHDI 4 4
Bcero (B 3.e.), B TOM yucne:
KypcoBoit npoekT (paboTa)
AyanUTOpPHbIe 3aHATMA BCero (B 72 72
aKag.4acax), B TOM Ymncne:
Nekunn 36 36
MpaKTnyeckme 3aHATUA, CEMUHAPbI 36 36
NabopaTtopHble paboTbl He npegy-

CMOTPEHO
KonTponb camoctosaTenbHo pa- 2 2
6ots1 (KCP)




CamocTosTenbHanA pabota Bcero (B 43 43
akaj.yacax), B TOM yucne:

Bua utorosoli aTrecTayuu:

3auet/audd.3avet

JK3ameH +

O6wan TPYA0EeMKOCTb AUCLUMUNANHDI

5. COAEPXAHUE AUCLUN/INHDI, CTPYKTYPUPOBAHHOE NO TEMAM (PA3AE/NAM) C YKA3AHMU-

EM OTBEJEHHOIO HA HUX KO/IMMECTBA AKAJEMWUYECKMUX NI ACTPOHOMMYEKUX YACOB U BU-
[OB YYEBHbIX 3AHATUMA

OnddepeHumanbHble ypaBHeHMA 1-ro nopaaka:

1.

©oNDURWN

10

3agauu, npusoasime K AnddepeHuManbHbiM YPaBHEHUAM (YacTHble pelleHus, obLumii nHTerpasn, oblwwe pe-
LWEeHMA, NOSe HAaNPaBAEHWUI, U30K/UHbI);

YpaBHEHUA € PA3AENAOWMMUCA NEPEMEHHDBIMMY;

OfHopoaHblE U NPUBOAALLME K HUM YPABHEHUS;

JInHeliHoe ypaBHeHKe 1-ro nopagka;

YpaBHeHue bepHynnu;

YpaBHeHue B NoHbIX AuddepeHumanax. UHTErpupyoLwmii MHOXMUTEND;

Teopema Kowwu ans ypaBHeHWt 1-ro nopaaka;

YCTaHOB/EHME AOCTATOYHbIX YCNOBUI CYLLECTBOBAHUA U €AMHCTBEHHOCTM 3aauvm Kowwm;
MeToabl HaXOXKAEHMA 0COObIX PELIEHWIA;

YpaBHEHWS, HepPa3peLLeHHbIe OTHOCUTENbHO NMPOU3BOAHON;

OnddepeHLmanbHble ypaBHEHMA BbICLIMX NOPALKOB:

11.
12.
13.

14.
15.

AnddepeHumanbHble ypaBHEHMA BbICLIMX NOPAAKOB (paspelnmble B KBagpaTypax, ¢yHKuma Ko, ogHo-
poAHble 1 0606LEHHO-04HOPOAHbIE YPaBHEHNS);

Obwan Teopus ypaBHEHWI n-ro nopagka (GyHAameHTanbHas cucTema, onpeaenutb BpoHckoro, dopmyna
Octporpagckoro-/inysunns);

JInHelHble ypaBHEHMA n-ro NopAAKa C NOCTOAHHbIMU Ko3pdULMeHTaMm;

YpaBHeHwue ditnepa. HeogHopoaHble ypaBHEHMA 2-T0 NOPAAK];

Kpaesble 3agaun. 3agava LUtypma-/inysunna.

CucteMbl MHerHbIX AnddepeHLManbHbIX YPaBHEHMWIA:

16.
17.

O61was Teopua IMHENHBIX cucTeM AnddEPEHLIMaNbHBIX YPaBHEHMWIA;
CuCTeMbl SIMHEWHbIX YPaBHEHWIA C NOCTOAHHbIMM KO3dULMEHTAMMU;

MoHATWe 0 AnddepeHLManbHbIX YPaBHEHUsX B YACTHbIX MPOU3BOAHbIX. /IMHEHbIE U KBa3UMHENHbIE YPABHEHWA B
YaCTHbIX NPOV3BOAHBIX 1-ro NnopaaKa.

7. Tembl nabopaTopHbIX paboT (JlabopaTopHbIN NPaKTUKYM)
He npeaycmotpeHsb! yuebHbiM nnaHom OOI.



8. MpumepHaa TemaTuka KypcoBbIX pa6oT

He npeaycmotpeHbl yyuebHbiMm naaHom OO,



PacnpegeneHue yuebHbIX Yacos

Tabnamuya 4.2.

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

HbIX eAuHUL)

Cemectp 4
Nen/m Tema eKUHN, OCHOBHOE COJePKAHNE KosinyecTBo yacoB
Jeknu- | IIpakTnm- | camocron-
OHHbIE | YecKHue TeNbHan  pa-
3aHs- 3ansaTus | 6ota
THA
1 Huddepenunansusie ypaBueHus 1-ro nopsaka. C 4 4 5
pa3AensIONIMMUCS TIEPEMEHHBIMU M OTHOPOJTHBIE.
2 Jluneitnble ypaBHeHus 1-ro nmopsnka. bepnyiu. 4 4 )
YpaBHeHUs B OJIHBIX U depeHImanax
3 Teopema Ko nis ypaBHenuit 1-ro nopsiaka 4 4 3)
4 YpaBHEHHs HEpa3pelIeHHbIE OTHOCUTEIBHO IIPO- 4 4 5
HU3BOJHOU
5 VYpaBHeHMs BBICIIMX NOPsAKOB. Jlomyckaromue 4 4 5
NOHMXeHue nopsiika. OOas Teopus JTMHEHHBIX
ypaBHEHMH N-TO MOpsIKa
6 JluneiiHble ypaBHEHUS C MOCTOSHHBIMH KO3 Pu- 4 4 3)
1ueHTaMu. YpaBHenus Dinepa. Kpaesble 3agaun
7 CucreMbl TUHENHBIX YpaBHEHHH (0011ast Teopust). 4 4 S)
8 CucreMbl TMHEWHBIX YPaBHEHUH C IOCTOSTHHBIMU 4 4 5
Koa(dumeHTaMu
9 VYpaBHEeHUs B YaCTHBIX IPOU3BOJIHBIX. JIMHEHHbIE 4 4 3
KBa3WJIMHEHHbIE
Hroro: 36 36 43
CamocTosTenbHas paboTa cTy- 43

AeHTa, B TOM Yyucne:

- B ayauTtopun noa KOHTpoaeEM

72

npenoaasaTens
- KYpCOBOE NPOEKTUPOBaHMe
(BbINONHEHMe KypcoBOit pabo- 0 dopMmbl TERYLLETO U pyBEXKHOTo KOHTPOIA
Tbl)

NOAroTOB/NEHHOCTU 0byYatoLLerocs:
- BHeayaMTopHas paboTa

KoHTponbHble paboTbl, TECTbI.
3K3ameH +

Bcero yacos Ha ocBoeHue yqe6-
HOro matepuana




KoHKpeTu3auua pe3ynbTaToB OCBOEHUA AUCLUMN/INHDI

Tabauuya 4.3.

KoHKpeTusauum pesynbTaToB 0CBOEHUA B ancumnauHe «AuddepeHumanbHbie ypaBHEHUA»

OnK-3

CrnocobHOCTb K CamMOCTOATE/IbHOM Hay4yHO-UCCea0BaTeIbCKoi paboTte

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 3KCNEPUMEHTAsIbHbIE 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

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

Tabnuua 4.4

MK-2
3HaTb MepeyeHb COOTBETCTBYIOLIMX Pa3e/ioB U TEM COAEPKAHUA ANCLMNINHDI

(BKNtoYan BHeayaUTOpPHbIE BONPOCHI), KOTOpPble HeEobXoAMMbI Ana GopMUpPoBa-
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 HanpasneHuro nod20mosKuU peanusayus Kome-
meHMHOCMHO20 M00X00a O0MHKHA NPedycmMampusams WUPOKOe UCMoAb308aHUe 8 y4ebHOM npoyecce
GKMUBHbIX U UHMEPAKMUBHbIX (hopM rposedeHus 3aHAMUL (KoMnbromepHbIx cumynayuli, 0enosbix u
posesbix uep, pazbop KOHKpemHoix cumyayuli, Mcuxono2uvecKue U UHble mpeHUHau) 8 coyemaHuu ¢
sHeaydumopHoUl pabomoli ¢ yenbto hopMUpPOBAHUA U pa3euMUS NPogeccUoHanbHbIX HABbIKO8 0by4a-
rowuxcs. B pamkax yyebHbix Kypcos 00axcHbl bbimb rnpedycmompeHsl ecmpeyu ¢ npedcmasumensmu
pocculickux u 3apybexcHbix KomnaHul, 20cy0apcmeeHHbIX U 0buecmeseHHbIx opeaHu3ayull, macmep-
K/1OCCbI 3KCMepmos u creyuanucmos).

JaHHble no TPYyAOEMKOCTU N BUOAM y‘-IE6HbIX 3aHATUI AOJIXHbI CONPOBOXAATbCA YKa3aHem nc-
nonb3yembiX MeTog0B 06y‘-IeHVI‘r'I.



BbI6OP aKTUBHbIX M UHTEPAKTUBHbIX POPM NPOBEAEHUS 3aHATUI NO ANCLMNANHE LOSIKEH 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

cneunoduKM HanpaBaeHUa Uam NpPoduaa NOArOTOBKM 0BYUaOLWMXCA, UCXOAA U3 HEODOXOAMMOCTU 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-

MW BO3MOXXHOCTAMU 300POBbA.

Hanpumep, npy NoAroToBKe MeHeAKepoB MOXHO BblbpaTh Cleaytolme 0CHOBHbIE OPUEHTUPDI

ANnA pa3BnTUA aKTUBHbIX METOA0B O6y‘4€HMﬂZ

OeNnoBble KOMMYHUKaLMK;
yrpaBaeHue NpoeKkTamu;

appeKTMBHOE NoBeAeHME NPU TPYAOYCTPOMNCTBE;

KOMaHZAHasa paboTa;

noAroTosKa u nposegeHune npe3eHTau,m7|;

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 NPOBEAEHMUA YUEBHbIX 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
NJNHbI 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 ob6paszosaHunm Poccuiickoit Peaepaumn» (CobpaHune 3akoHoaaTenbcTea Poccuiickoi de-
aepaumn, 2012,No53,c1.7598;2013, No 19, cT. 2326; Ne 30, cT. 4036).

Pabouan nporpamma yqe6H017| ANCUUNNINHDBI MOXET 6bITb peannsoBaHa Kak TpagnumMoHHO, TakK U

nocpeactsom cetesbix dopm (HYacTb 1 ctatbn 13 desepanbHOro 3akoHa ot 29 aekabps 2012 r. Ne 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 peanmsaumnmn paboyen nporpaMmbl JUCLMNANHBI 06ecneymBaeT BO3MOXKHOCTb
0CBOEHMA 0by4vatoWwmMmea y4ebHOro matepmana ¢ UCNOb30BAHNMEM PECYPCOB HECKObKMUX OpraHm3a-
UMM, OCYLLEeCTBAAIOLLMX 0O6Pa30BaTENbHYIO AEATENbHOCTb, B TOM YMCAE MHOCTPAHHbIX, A TaKXKe Npu
HEeo6X0AMMOCTU C UCMOIb30BAaHNEM PECYPCOB UHbIX OPraHM3aLMin, HANpUMep, NOCPeACTBOM CO34a-
HUA 6a308BbIX Kadeap UAM UHbIX CTPYKTYPHbIX NoApasaeneHunin, obecneymBatowmx NPaKTUYECKYIO Noa-
roTOBKY 00OYyYatoLMXCA MO AAHHON AUCUUNAKHE.

6. MEPEYEHb YYEBHO-METOAMYECKOrO OBECMEYEHWA ANA CAMOCTOATE/IbHOM PABOTbHI
OBYYAKOLLUXCA NO ANCUUNNIUHE (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.

Yka3swigaromcs memeol 3cce, pegpepamos, Kypcosbix pabom u 0p. [1pusodsamca KOHMPOsbHbIE BOMPOCHI U
300aHUA 018 NposedeHUs meKyWe20 KOHMPOA U NPomMeXxymoyHoli ammecmayuu rno umoaam oceoe-
HuA ucyunauUHLI.)

TemaTrKa CamoCToATENbHOW PaboTbl JONKHA OTPaXKaTb BUA, U COAEPKAHNE AeATeNbHOCTU 0bY-
YaloLLLerocsi, UMeTb BapuaTuBHbIN U auddepeHLMPOBaHHbIN XapaKTep, y4MTbiBaTb cneunduky Hanpas-
JIeHUs NoAroToBKM, cogepaHmne ob6pasoBaTeNbHOM NPOrpamMmmMbl U CAMOo aucumnanHbl. PopmyamMpoBKa
CaMOCTOATENbHOM PaboTbl A0/KHA ObITb OAHO3HAYHO NOHATHA CTYAEHTY, NOCKO/IbKY 3aTeM 3TU dopmy-
JIMPOBKM NEpPexoaAT B COOTBETCTBYHOLMNIM pa3gen paboyeit yyebHOM Nporpammebl gas Nocaesyowero
BK/IIOYEHUA B KaNleHAapHO-TemaTndeckmii naaH (KTM) aucumnauHbl.

AydumopHas camocmoamessHaa paboma obyyarouuxcs.

dopmamm npoeeaeHnNsa yuebHbIX 3aHATUIA U GopMaMK 3a4aHNIA ANA CAMOCTOATENbHOM paboTbl
o6yyatoLLmxca B ayauToOpUK Nog KOHTpoiemM Npenoaasatens ABAAITCA: KOHTPOIbHasA paboTa; peleHne
3a4au4; KONIIOKBUYM; TECTUPOBaHWeE; OTBETbI Ha BOMNPOCHI; cobeceoBaHNe; 3aLLUTa OTYETa O BbINO-
HeHHOW nabopaTopHoIt paboTe MAK NpaKTUYECKOW paboTe; MHAMBUAYANbHbIE KOHCYAbTALMK; 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-
Tyauuu); NOCTPOEHUE NOTMKO-TPadUUECKOl CXeMbl; BbINOJIHEHWE YEPTENKEN, CXEM; CTPYKTYpMpPOBaHMe
rpaduyeckoro matepuana; cuctemaTmMsaumsa y4ebHOro matepuana; nposesaeHue knaccudurkaumm; dop-
MY/MPOBaHMe BONPOCOB MO Teme; aHHOTUPOBaHKWe y4ebHOro MaTepurana; Kpocceopa no yuebHol Teme
(cocTaBneHue MAn 3aNoAHEHUE); BbINOSHEHWE pacyeTHO-rpaduYeckmx paboT; onbITHO-
3KCNepuMmeHTaibHaA paboTa; ynpaskHEHWUA Ha TpeHaxKepe 1 T.4,.

CamocroAatenbHasa paGOTa 06yqarou.|,l/|xcn B KOMMNbOTEPHOM K/1acce (B ANCTaHUNOHHOM 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, ny4yeHme AOoNO/IHUTE/IbHbIX TEM 3aHATUI, BbINO/IHEHNE AOMaLllHNX 3ap,aHm‘/'1 nT.Ao.

BaykHO, YyT06bI MHDOPMALLMA O cogepKaHUK, GOPMaxX U METOLAX KOHTPOAA, NOKA3aTeNAX U KpU-
TEPUAX OLLEHKN CaMOCTOATEIbHOM paboTbl 6bl1a NpeacTaBieHa 06y4YaloWwmMmca B CaMOM Hayasne mayde-
HUA AucuUnAnHbL. Mpumep obopmneHmns npeacTasieH B Tabn. 7.1,

Tabnunua 7.1.



CopepkaHue, Gopmbl U MeTOAbl KOHTPOJIA, MOKA3aTeNn U KpUTEPUMN OLLEHKU CAMOCTOATEIbHOMN
pabotbi

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

CnepnyeT 06paTUTb BHMMaHME, YTO U3 06LLEro o6bema TPYA0EMKOCTU AUCLMUMIUHDBI AOMKHbI
6bITb BblAeNEHbl U BK/IOYEHbI B CAMOCTOATE/IbHYIO paboTy Yacbkl A5 NOATOTOBKU K MPOMEKYTOUYHOM
aTtTectauuu.

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 (y4ebHMKa, NepBONCTOUYHMKE, AOMOHUTE/IbHOM IMTEPaTYPbl, UHOCTPAHHbIX MCTOUYHN-
KOB); aHaNMTMYeCKyto 06paboTKy TeKcTa (aHHOTUPOBAHME, peLLeH3npoBaHne, pedepupoBaHmne, KOH-
TeHT-aHann3 un ap.); rpadurueckoe M306parkeHne CTPYKTYPbl TEKCTA; BbINNUCKK U3 TEKCTA; COCTaBaAEHMUE
NIaHa M Te3UCOB OTBETA Ha KOHTPOJIbHbIE BONPOCHI; COCTaB/eHWEe Tabanl, ANs cMcTemaTM3aumm y4yebHo-
ro Matepuana; UsydeHune KapT 1 Apyrmx matepranos; paboTa co CI0BapAMM M CMPABOYHMKAMM; COCTaB-
neHve 6ubanorpadmm; NOAroToBKa COOBLLEHNI K BbICTYMNIEHWNIO HA CEMUHAPE, KOHpepeHLMU; NoAro-
TOBKa pedepaTos, A0KNa[08B, 03HAKOM/IEHME C HOPMATUBHbIMW JOKYMEHTAMMU; yYebHo-
nccneaoBaTenbckasa paboTa; UCnosb3oBaHMe ayano- U BUAE03anucei, KOMMNbOTEPHOM TEXHUKKN U UH-
TepHeTa.

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

B AaHHOM pasaene NpUBOAATCA Cledylolime ceeaeHuA:

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 YCMEBAEMOCTU U MPOMEXYTOYHOM
ATTECTALUU

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

Becb nepeyeHb OLEHOYHbIX CPEACTB AOKEH ObITb NpeacTasieH B GOHAE OLEHOUYHbIX CPEACTB
ANA NpoBeAeHNA TEKYLLLEro KOHTPOSA YCNEBAEMOCTU U MPOMEKYTOUYHOM aTTecTalMmn No ANCLMnIMHe
(moaynto) Kak npunoxeHue K paboyeit nporpamme ANCUMNANHbI.

Mpu popmunposaHnmn GoHA0B OLLEHOUYHbIX CPeACTB Mo AucuMnanHe (Moaynio) paspabaTbiBaloTca
3afaHnA, 06a3aTenbHble A5 BbINOJHEHNA CTYAEHTOM, NO3BOIAIOLWME eMy NPUOBPECTM TeopeTUYecKme
3HaHUA 1 NPaAKTMYECKME HaBbIKM, a TaK}Ke pelaTb NpopeccoHabHble 3a4a4M, COOTHECEHHbIe ¢ 0606-
LWEHHbIMMU TPYA0BbIMU GYHKLMAMM YTBEPKAEHHbIX NPOodeCcCMOHaNbHbIX CTaHAAPTOB.

®oHA, OLEHOYHbIX CPEACTB 419 NPOBEAEHUA TEKYLLLErO KOHTPOA YCNeBAaeMOCTU U MPOMENKYTOY-
HOW aTTecTaumnmn obyyaroLLmMXCcs No AUCLUMNANHE (MOAY0), BXOAALWMI B COCTaB COOTBETCTBEHHO pabo-
yel NporpaMmmbl AUCUMNAUHBI (MOAyYAA), BKAOYaEeT B cebs:

—rnepeyeHb KOMMETEHUM, C YKa3aHUEM 3TarnoB X GOPMUPOBAHUA B NPOLLECCE OCBOEHMSA ANCLM-
nAunHbI (Tabn. 3.1);

—onucaHue nokasatenen (NpM3HaKoB NPOSABAEHMA KOMNETEHLMIA, Npumepsbl B Tabn. 3.4 n 3.5) n
KpUTEPMEB OLEHMBAHWA KOMMETEHUMI Ha Pas/iMyHbIX 3Tanax Mx GOPMMPOBAHMSA, a TaKKe onucaHue
LUKAN OLEHMBAHUA, BKAIOYAIOLWMX TP YPOBHA OCBOEHUA KOMMETEHUUIA (MUHUMaNbHbIN, 63a30Bbli, Bbl-
COKMIA). MpUMepHbIE KPUTEPUU OLEHUBAHMA Pa3IMYHBbIX GOPM NPOMENKYTOUYHOW aTTecTaummn npueeae-
Hbl B Tabanuax 8.1 n 8.2. Takue KpUTepMM A0NKHbI bbiTb pa3paboTaHbl No Bcem GpopmMam OLLEHOUHbIX
CpPeacTB, UCNOJIb3yeMbIX 419 GOPMUPOBAHNA KOMNETEHLMIA AaHHON ANCUMNANHDI;

—TUNOBbIE KOHTPO/IbHbIE 33ad4aHWA U ApyrMe maTepuasnbl, HeobXxoguMble AN OLEHKU 3HAHWUW,
YMEHUI, HaBblKOB U (MAN) OMbITa AEATENLHOCTM, XapaKTepPU3YIOLWMX 3Tanbl GOPMUPOBAHUSA KOMMETEH-
LMIi B npoLecce ocBOeHMA 0b6pa3oBaTeNbHON NPOrpaMmbl;

—MeToAnYecKkne maTtepuanbl, onpegensaowme npoueaypbl oLeHNBaHUA 3HaHUN, YMEHUIA, HaBbl-
KOB U (MAK) onbiTa AeATENbHOCTM, XapaKTePM3YIOLWMX 3Tanbl GOPMUPOBAHUA KOMMNETEHLMA.

Ta6bnuuya 8.1
Kputepum oueHKMN NpomeXyTouHOM aTTectauum B popme 3aueTta
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 MaTepuanom cHopmMpoBaHbl AN B OCHOBHOM CHOPMMPOBaAHDI, BCE
nnan 60NbLIMHCTBO NPeayCMOTPEHHbIX paboyelt nporpammolit y4ebHbIX 3a4aHNM
BbIMNOJ/IHEHbI, OTAE/bHbIE U3 BbIMONHEHHbIX 334aHUI COAEPKAT OLWMOKN




«He 3auteHO»

TeopeTuyeckoe coaep’kaHme Kypca 0CBOEHO YacTMYHO, HEObXoANMble
HaBbIKM paboTbl He chopMMPOBaHbI AU CHOPMUPOBAHBI OTAENbHbIE U3 HUX,
60NbLWNHCTBO NPeayCMOTPEHHbIX pabouei yuebHoM Nporpammoit 3agaHui He
BbINO/IHEHO M0 BbINOHEHO C rPybbiMKU OIMBKaMK, KauecTBO UX BbINOJIHEHMUA
oLeHeHo yncnom 6annos, 6AN3KUM K MUHUMYMY.

Tabnuua 8.2

KpuTepuu oueHKN NpomMeKyTOUHOM aTTecTauum B popme aK3ameHa

OueHka

XapaKTepucTuKka TpeboBaHuUiM K pesyibTaTam atrectauum B opme sK3ameHa

«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 yuebHble 3aaHUA BbINOHEHbI 6e3ynpeyHo, Ka4ecTBo UX BbINOIHEHUA
oueHeHo Ymcaom 6annos, 6ANIKUM K MakCUMyMmy.

«Xopowo»

TeopeTuyeckoe cogepkaHme Kypca 0CBOeHO B Liesiom 6e3 npobenos, Heob-
XOAMMble NPaKTUYECKME HAaBbIKM paboTbl C 0CBOEHHbIM MaTepPUaoM B OCHOBHOM
chopmMmnpoBaHbl, NpeaycmoTpeHHble paboyeit yuebHol nporpammoit yuebHble
3a[aHUSA BbINOJIHEHbI C OTAENbHBIMU HETOYHOCTAMM, Ka4YeCTBO BbIMOJIHEHUSA
60NbLINHCTBA 3a4aHMI OLEHEHO YNCIOM 6ANN0B, BAUIKMM K MaKCUMyMY.

«YposneTsopu-
TeJIbHO»

TeopeTnyecKkoe coaepraHue Kypca 0CBOeHO 6obluelt 4acTbio, HO Npobenbl
He HOCAT CYLLLeCTBEHHOrO XapakKTepa, HeobXxoAMMble NPaKTUYECKMe HaBbIKK pabo-
Tbl C OCBOEHHbIM MaTepMasoM B OCHOBHOM CHOPMMPOBaHbI, 60/bLLIMHCTBO Npeay-
CMOTpPEHHbIX paboyelt yue6HON NPorpammoit yuebHbIX 3aaHNiA BbINOJHEHbI, OT-
AeNbHble U3 BbINOJAHEHHbIX 3a4aHMWI COAEPKAT OLNBKN.

«Heyposnetso-
puUTEeNbHO»

TeopeTnyecKkoe cofeprkaHue Kypca 0CBOEHO YacTUYHO, Heobxoaumble
HaBbIKM PaboTbl He chOPMUPOBaHbI MU CHOPMUPOBAHBI OTAE/bHbIE U3 HUX,
60/1bLIMHCTBO NPeAyCMOTPEHHbIX paboyeit yuebHo NporpaMmmon yuebHbix 3aaa-
HWIA He BbIMNOJIHEHO IGO0 BbIMOJIHEHO C rPybbIMK OLIMOKaMM, KauyecTBO UX BbIMO-
HEHUS OLLeHEHO Yncaom 6annoBs, 6IM3KUM K MUHUMYMY.

Bce ¢OprI OLUEHOYHbIX CpeacTs, npusognmblie B pa60qe17| nporpamme, A0/1*KHbl COOTBETCTBOBATb

coaepraHuo y‘-IE6HOﬁ aAncunnnunHbl, h onpeaenaTb CTENEHDb Cd)OpMI/IpOBaHHOCTVI KOMI'IETGHLI,VII‘;I no

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

Ta6bnuua 8.3.

CreneHb dopmMmupoBaHMa KomneTeHUMit popmamm OLLEHOUHbIX CPeACcTB N0 Temam AUCLUNINHDI

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) IMTepaType OTHOCATCA YY4ebHUKM, yuebHble nocobusa, yuebHo-
MEeToAMuYecKan IMTepatypa u MoHorpadun, syyeHne KoTopbix ABAAETCA 06A3aTe/IbHbIM A9 OBNaje-
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 06begMHEHMS, PEKOMEHAYIOWMX U3AaHNE K UCNOb30-
BaHMIO B y4ebHOM npouecce. B cnMcke 0CHOBHOM InTepaTypbl yKasbiBaeTca He 6osiee NATU MCTOYHUKOB,
MMEIOLLMXCA B LOCTAaTOYHOM KoJsiMyecTBe B poHae 6ubanotekun. Ecnm goctynHa aNeKTpoHHas Bepcus
y4ebHMKOB, y4ebHbIX N0CObUi U T.4., CneayeT yKasaTb A1 HUX PeXKMM 0CTyna.

K 8ONONHMTENbHOM OTHOCUTCA IMTEPATYpPa, PEKOMeHAyeMasa 6baKkanaBpam, MarnucTpam Ans camo-
CTOATENIbHOTO M3Y4YeHUA NPU BbIMOJHEHUW KYPCOBOIO NpoeKTa (paboTbl), y4ebHOM Hay4yHOo-
nccnefoBaTeIbCko paboTbl, NpM HanucaHuMm pedepaTos, 4158 NOATOTOBKU K CEMUHAPaM, NpaKkTuye-
CKMM 3aHATMAM, N1abopaTopHbIM paboTam U APYrum y4ebHbIM 3aHATUAM, @ TaKKe ana yrnybneHua u
pacWwmpeHns 3HaHWN NO AaHHOM AUCLUNANHE.

Bce MCTOYHMKM B OCHOBHOW W AONO/IHUTENbHOM InTepaType AatoTca € NoAHbIMKU Bubanorpaduye-
CKMMM OMUCAHUAMMU B COOTBETCTBMM C POCCUMCKMM MW 3anafHblM CTaHAAPTaMU 0pOPMAEHUA.

[na maructpaTtypbl 0693aTeIbHO HaMYME NUTEPATYPbl Ha aHFIMMCKOM fA3bIKe.

9.2. UHpopmayuoHHOe obecreyeHue

MocKoNbKy B HacTosiLLee Bpems npu paboTe ¢ MHGOPMALMEN LIMPOKO MUCMOJb3YIOTCA PECYPChI Te-
NEeKOMMYHMKaUMOHHOMN ceTn «MHTepHeT» (aanee — ceTb «MHTepHET»), TO CneayeT yKasaTb nepeyeHb
CalTOB, UCNOJIb3YIOLLMXCA ANA NOAYHEHUA AONONHUTENbHbIX 3HAHWUIA NO U3yYaemon avcumnanHe. Tak-
e cneayeT yKasaTb afpec caiTa, cogeprKallero yuebHyto nHGopmaumio no Kypcy (npu ero Haanumm),
NPUHLMMNbI Pa3MeLLLeHUs B Hem MHGOPMALLMK 1 crocobbl paboTbl ¢ cakTom.

10. METOAMYECKUE YKA3AHUA AN OBYYAIOLLIMXCA MO OCBOEHMIO AUCLUM/IUHBI (MO-
AYNA)

MeToanyeckune yKasaHMA npegHasHayveHbl 4158 NOMOLLM 0ByYatoWwmMca B OCBOEHUN U3yYaeMOoi
ONCUMNAMHDI, @ 3HAYUT, NpeXKAe BCEro, KacatoTcA TEMaTUKMU U NAaHOB ayAUTOpPHOM paboTbl 0by4vato-
wmxca (T.e. NN1aHOB NOC/NeA0BATE/NIbHOTO NPOBEAEHMA 3aHATUI), @ TAKKe TEMATUKM U 3a4aHUI gns
BHeayaMTopHOM paboTbl obyyatowwmxcs.



v [lepeveHb npumepHbix 801pocos u 3adaHuli 48 camocmoamesnsHol pabomoi:

1. KaKkoe ypaBHeHMe Ha3biBaeTcA OObIKHOBEHHbIM auddepeHUnanbHbIM ypaBHEHNEM?
Mopagok anddepeHUNanbHOro ypaBHeHUA. YTo HasbiBaeTca peweHnem anddepeHumanbHOro
YpaBHEHUA?

2. KaKoe ypaBHEHWMe HA3blBAETCA ypaBHEHMEM NEePBOro MopAfKa B YAaCTHbIX NMPOU3BOA-
HbIX? MOHATUE NONHOIO UHTerpana. JIMHeNHble U HEIMHEHbIE 3a4a4M.

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

4.KaKoe ypaBHEHME HA3blBAETCA YPaBHEHWEM C PA3AENAOWMMNCA NePeMEHHbIMU? Me-
ToA, peweHuna audpdepeHLUnanbHOro ypaBHEHMA C Pa3aealoWmMMnNca nepeMeHHbIMKn?

5. Kakue ypaBHeEHMA NepBOro nopAgKa HasblBAOTCA AMHENHbIMWU? JIMHEHble O4HOPOA-
Hble U Heo4HOpPOAHble ypaBHeHUA? MeToabl UX pelweHus. YpasHeHue bepHynnu u ero pewe-
Hue?

6. Kakoe anddepeHUManbHoe ypaBHEHUE Ha3blBAeTCA OA4HOPOAHbIM YPaBHEHMEM NePBO-
ro nopagKa? Metoabl ero peweHums.

7. 4TO TaKoe NoJsiHbIN anddepeHuUnan? YpaBHeHUA B NoAHbIX anddepeHumnanax? Metogpbl
UX peLleHus.

8. 4TO Takoe MaTemaTuyeckasa Mozenb? ITanbl MOCTPOEHUA MaTEMATUYECKOW mMoaenu
npouecca nau asaeHna? Npumepbl NpocTerwnx mogenein Ha 6ase anddepeHUManbHbIX 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
JNINHENHbIE YPaBHEHWA HA3bIBAOTCA O4HOPOAHBLIMU U HEOAHOPOAHLIMU? Teopema O CTPYKType
peleHns AMHeNHOro 04HOPOAHOMO M HEOLHOPOAHOIO YyPaBHEHUA? PelweHna HeEO4HOPOAHOIO
YPaBHEHUA B C/lydyae cneuuanbHOM NpaBoin Y4acTW, METOAO0M BapuaLUKM NMPOU3BOJIbHbBIX NOCTO-
AHHbIX?

11. maTemaTUyecKMe mMoaenM Ha 6ase ypaBHeHW BTOpPOro nopaaka? MNpumepbl moje-
neii. Kpaesble 3agaun.

Bonpoce! K aKk3ameHy:

1. OcHOBHble NOHATMA TEOPUN 0ObIKHOBEHHbIX AnddepeHLManbHbIX yPaBHEHUI — NOPAAOK
YPaBHEHUS, reOMeTpUYecKasa MHTePNpPeTaLLMs ypaBHEHUA M ero peleHmns, u 1.4. Teopema cy-
LLLEeCTBOBAHMA U €4MHCTBEHHOCTU peLueHuns 3agadun Kowwu.

2. AnddepeHumanbHble ypaBHEHUA NePBOro NopsaaKa C pasaenaloWwmmmnca nepemeHHbIMK,
CTaHAAPTHbIN BUA U METOAbI peLleHms.

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

4. OaHopogHble anddepeHUManbHble YPaBHEHUA — CTaHAAPTHbIV BUA U METOAbI UX PELlEeHUs.
5. YpaBHeHuA B NoAHbIX AnddepeHumanax-cTaHaAapTHbIN BUA U METOAbI UX PeLleHus.

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

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

8. J/InHelHble 04HOPOAHbIE YpaBHEHMA BTOPOTrO NopsAaKa-Teopema 0 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. J/InHeliHble HeOAHOPOAHbIE YPAaBHEHWNA CO CNeLManbHOM NPaBoi YacTblo.



11. O6uwme noHATUA 0 cuctemax anddepeHumanbHbIX ypaBHeHUH. HopmabHble CUCTEMbI
anddepeHumanbHbIX ypaBHEHWA.

12. KpaeBble 3afaun Ans SIMHENHbIX YypaBHEHUIA BTOPOro nopsaka. Knaccudpumraums
KpaeBblX 33aJa4-MHENHAA, OAHOPOAHAA M HEOAHOPOAHAA KpaeBasa 3a4au4a.

13.MpubnkeHHOe MHTerpupoBaHue cuctem aAnddepeHuUnanbHbIX YPpaBHEHUA U ypaBHEHUI
BbICLLUMX NopagKos. MHTerpupoBaHue anddepeHumanbHbIX YPaBHEHUI C MOMOLLLIO PALOB.

14.AndddepeHumanbHble ypaBHEHMA B YaCTHbIX NPOM3BOAHbIX MEPBOrO NOPAAKA. YpaBHeEHUS
JIMHEHble OTHOCUTEIbHO NPOU3BOAHbIX (YaCTHbIE Cly4an MHTErPUPOBAHUA).

7.1.2. KoHmposnbHsie u uHOUBUOYas1bHbIE 3A0AHUA
O6pa3ubl UHOUBUOYAbHbLIX 3A0aHUU

AvddepeHumanbHble ypaBHEHMA NepBOro nopaaKa

1. CnomoLuLbto N30KAUH M306pa3MTb cXemaTtunyecku peleHmne ypaBHeHUA

2(y+y)=x+2

2. PewnTb ypaBHEHMA, NpPU HEOOXOAMMOCTU CBeAA MX K YypPaBHEHMAM C pasgensowmmucs
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.

3. PewuTb 0g4HOPOAHbIE YPaBHEHUA

1 Xy —y?=2x% 2. xy'=y(ny-Inx); 3. xydy-y?dx = (x+y)’e”dx;

, _ X+2y-3.

4.y = ;
y 4x—-y -3

5. (y* —3x%)dy +2xydx =0, y(0) =1.

4. PewwuTb YpaBHEHUNA, NpU HEO6XO,EI,MMOCTM cBegAa nx K JINHENHbIM

1.y +2xy = xe‘xz; 2. 2ydx+(y* —6x)dy =0; 3. Xy’ =y+Xx°CosX;

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

5. Pewwutb ypaBHeHue bepHynnm

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

6. PewuTb ypaBHEeHWE B NOMHbIX AubdepeHLmanax



10.

11.

E

2 3 3
1. (y+%)dx+(x+%)dyzo; 2. X HY gy = 2XHNH2Y g

HalTh MHTErpupyoLMii MHOXKUTENb 1 0BLIee pelleHne ypaBHeHMA
(X* +y? +2x)dx + 2ydy = 0.

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

1. xy'—xe’Y =2; 2. xydx+(x+1)dy=0; 3. xy'+3xy’ =2y;
4, dy+@By—e*)dx=0; 5. (x*+y?)dx+2xydy =0.
HaiiTn oblee n ocoboe (ecnm oHO CyLLeCcTBYET) pelleHns ypaBHEeHW
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

2X y= 2x°
1+ x?

1 y'+ ~, y(0) = %; 2. 3y'+2xy = 2xy % 2, y(0) =1;

T 1+x
3. ydx = (3ycos2y —2y*sin2y — x)dy, y(16) = 7.

PelwnTb ypaBHeHMSA

Ly=x+y-Iny; 2. x[(y)*-11=2y; 3. y=xy'—(y)>

AnddepeHumanbHbie 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
L3y"-2y'-8y=0y()=1y(M)=2 2 y'+y=0y())=2,y()=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 _ Ly 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 e

3. PewuTb pasHbIMKM MeTOZ4aMU (MU METOAOM MUCKAYEHWUN, Uan metodom diinepa, wau
MaTpUYHbIM MeTOA0M) ABe cucTembl anddepeHumanbHbix ypasHeHuin X' = AX, raoe

3 1 -1) =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 3a0aHUU




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

I. OnpegennTb TMN U HalTK ObLMeE peLleHns AaHHbIX YPaBHEHUA:

. (y+ylInx)dx—(x—xy)dy =0.

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

II. HAUTHU YACTHBIE PEIIEHUA YPABHEHUU:

1. xy’—yzxtg[l} y@) =1.
X

2. eYdx= 2y — xey)dy, y(-1) =0.

KoHTponbHaAa paboTa no tTeme

«AndodepeHumanbHble ypaBHEHUA BbICLUMX NOPAAKOB»
BAPMAHT Neol

|. OnNpeaennTb TMN M HAUTK 06LLME peLleHMA AaHHbIX YPaBHEHWA:
1.y'=y+X

X

" / e
2. y'-2y' +y=—.
X

II. PEIIUTD 3AAAYY KOIIH:

1. W +(y)’=0. y@=1y@=1



2 yn_ yr — e—x +2X. y(o) =]_1 y/(O) =1.
dx

E__ x(0) =1; y(0) = -1.

3. Ldt

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(GepeHIINATbHBIX YPaBHEHUH C
MOCTOSTHHBIMU KO3 (hULIMEeHTaMHU.

3amaun

1. Haiitm oGmee pemenne ypasaenus x° ) —cos2y =1,
2. Tlo BUIy MpaBoil YacTH W KOPHSIM XapaKTepUCTHIECKOTO YPABHEHHS 3aMMCaTh YaCTHOE
pemenue ypasHenus )" + y = 4XCOSX.

3. Haiftu yacTHOE penenue ypaBHeHus )’ = 2\/; Inx, yle)=1.

bunert 2



OnddepeHumanbHble ypaBHEHUA
TeopeTuyeckme Bonpocsl

1. VYpaBuenwus B mosnHbIX udpepennnanax. HTerpupyonmi MHOXXATEb.
2. Mertox HeompeeIeHHBIX KO (GHUIIMEHTOB PELICHNS JTMHEHHBIX HEOJHOPOAHBIX ypaB-
HEHUH ¢ PaBOi YacThIO CIICIMAIBHOTO BHUIA.

3amaun

1. Haiitu obmmee pemenne auddepeHnranbHOro ypapienus X In Y dy—ydx=0.
X

2. IlpounrterpupoBaTh ypaBHEHUE

Fo6yp+8y=— T p(0)=1+3l3, H0)=10I3
24e %X
3. Pemmth cucremy ypaBHeHHI

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

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

e 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 334aHUI, KeNcoB, NPOBAEMHbIX CUTYALMIA AN OCBOEHUS TEMbI;
® repeyeHb KOHTPOJbHbIX BOMPOCOB M TECTOBbIX 33afaHWN ANA NPOBEPKM YPOBHA
OCBOEHMA U 3aKpenieHnsa U3y4aemoro matepmuana.
B KauyecTBe Npumepa KpPaTKo onuLemM U3yYeHUe OA4HOM TEMbI B paMKax ANCLUMAUHBI «MeToapbl
NPUHATUA YNPaBAEHYECKUX PELLUEHNN»

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.



Pa3aenbl (Mogynu) u Tembl
ANA CAMOCTOATENbHOTO U3yYeHUs

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 33a4 M ynpakHeHUI

CuCTEMBI IMHEMHbIX YPaBHEHWUI C NOCTOAHHBIMU KOIQPULMEHTaMM —

C/ly4all KpaTHbIX KOPHEN

PeweHue 3334 1 ynpaxHeHUN

Ocobble peleHun

PeweHue 3334 1 ynpaxHeHUN

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 NpoBeaeHUN naGopaTop-

HbIX PaboT MK BbINOAHEHWUM NaBOPATOPHbIX NPAKTUKYMOB.

KenatenbHo B pa6oqel7| nporpamme y‘-|e6H0l7I ANCUUNJIMHDBI AaTb NepeyYeHb 3an/1aHNPOBAHHbLIX BU-

A0B TaKnUX pa60T C YKaszaHnem unx HasBaHwuA, JINTENbHOCTU UX BbIMOJIHEHUA, y‘-le6HbIX u,eneﬁ; nocneno-

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

MbIX pe3ybTaToB (GopMUpPYyEMbIX 3HAHMIA, HABbIKOB U YMEHWIA), @ TaKKe HeobXxoAnMoM nuTepaTtypsbl. B

TAKOM K/1to4€e MOXKET ObITb BbINOJIHEHO ONMCaHUeE U Apyrnx sngos yqe6Hoi/'| pa6OTbI NoO 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 ayAuTOPHOM N1aHNPOBAHUN, HETKO oNnpeaennTb




Lenb U3yYeHUs, 3a4a4M U pe3ynbTaTbl, KOTOPbIE CAeayeT NOAYYUTb NPU U3YHEHUN TEX AN UHBIX
TeMm, BbIHOCMMbIX Ha CamMOCTOATeIbHOE U3yyeHune. Bonpocsl Ana obCcyKAeHUsA B ayauTopun
cnefyeTt 3aMeHUTb Ha NepeyeHb BOMPOCOB, BbIHOCUMMbIX HA CaMOCTOATENIbHOE U3yyeHue AaHHOM
TeMbl. BaykHbIi aKLLeHT B TAKOM NJIAHMPOBaHUN cnefyeT OTBECTU BUAAM KOHTPOJIbHbIX Meponpu-
ATUN, GUKCUPYIOLWNX NPUOBPETEHHDBIE CAMOCTOATENbHO 3HAHWUSA, YMEHMUA U HABbIKKU, PaclUMpPUB ne-
peyeHb KOHTPO/IbHbLIX BONPOCOB, TMMOBbIX 33434, NPAaKTUYECKMX U TECTOBbIX 3aaHUN.

BapuaHT odopmaeHna BHeayaAUTOPHOM paboThbl:
Tema Ne

I'IepeHeHb BOMpPOCOB, BbIHOCMMbIX Ha CaMOCTOATE/IbHOE U3y4YeHUNE

DOPMA KOHTPOMA ..eeueeeceeereeeeeeeeseeseessesssesseesnsessneessenns

11. NEPEYEHb UHOOPMALIMOHHBIX TEXHONOTMUIA, CNONb3YEMbIX NPU OCYLLECTBAEHUN OBPA30-
BATE/IbHOIO MPOLECCA NO ANCLUNANHE (MOAYIO), BKNOYAA NEPEYEHL MPOFPAMMHOIO OBECMEYEHUA
N NHOOPMALUOHHBIX CMPABOYHbIX CUCTEM



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

HOro obecneyeHusa u MH(I)OpMaLI,MOHHbIX CUCTEM, KOTOPbIE MPUMEHAIOTCA NPU N3y4eEHUN AUCUN-

N/INHbI.

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

LMOHHDbIX Od)VICHbIX I'IpMIIO)KEHMﬁ Aana Ha6opa n Od)OpM!'IEHMFl TEKCTa NN BbINONTHEHUA ﬂpOCTGﬁLIJMX

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

370 MmoryT 6bITb 6a3bl AaHHbIX (B/), TPaANUMOHHbIE MHPOPMALMOHHO-CNPABOYHbIE CUCTEMbI, XPaHU-

nvwa (aenosutapun) nHbopmaummn ntoboro Bnaa (BrkAoYan rpaduKy U BUAEO), YHMUBEPCA/bHbIE

KOMMbKOTEPHbIE NpOrpammesbl, npegHasHa4eHHble 414 peleHnA WMPOKOro Kpyra NnpPpakTU4ecknx 1

Hay4HbIX 3a4a4 1 T.4. MNpn HeobxoaMMoCTU creayeT AaTb NepedveHb 1 0byyatoLWmMx Nporpamm, crne-

LUManbHO pa3paboTaHHbIX Ana 0byvyeHMa No AaHHOM AUCUUNAMHE.

OcHoBHOW 3afa4eit pa3paboTymKa nporpammsl B ycnosusax ®roC BO 3aasBnaeTca NoHMMaHue

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

TUIO BblAeNEHHbIX KBAaIMPUKAUMOHHBIX TpeboBaHWNI, T.€. KaK peasiM3oBaTb y4ebHbIN Nnpouecc ¢

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

npeacrtaBuTb U peasin3oBaTb C UX NCNOJIb3OBAHUNEM; KaKKe MHd)OpMaLI,VIOHHbIe 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 TEXHOOMMIA, MCNO/Ib3YEMbIX MPU ocyLecTBneHnn 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 3aHATMA UK
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 ANCUMNIUHBI/MOAYNA

12. Y4yeb6HO-MeTOANYECKOE U MHGOPMALIMOHHOE obecneyeHne AUCLUNINHBI (Moayns).
a) ocHosHaA AUMepamypa:
1. CrenaHos B.B. Kypc guddepeHumansHbix ypasHeHuin. M; 2009r.

2. Metposckmin W.I'. lekumm no Teopum 06bIkHOBEHHbIX anddepeHLmManbHbIX ypaBHeHUi. M; 2009r.

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

4.dunmnnos J1.d. C60pHMK 3a4a4 no anddepeHunanbHbim ypasHeHua. M; 2009r.

6) dononHUMenbHAA AUMePAMypa:
1. 9nbcronby /1.3 . AnddepeHumnanbHbie ypaBHEHUA U BapuaLMoHHoe ncumcaexdne. M; 2008r.

2. Kucunes A.U., KpacHos M.P., MakapeHko .U. C60pHUMK 3aa4a4 No 06bIKHOBEHHbIM AnddepeHLu-
aNnbHbIM ypasHeHnam. M; 2010.

3. MoHTpsarnH J1.C. O6biKHOBEHHble AnddepeHUnanbHblie ypaBHeHUA. Hayka. 1974
4. bubumkos HO.H. Kypc 06bIKHOBEHHbIX AndbdepeHUmanbHbIX ypaBHEHUN. Bbiclwas wKona. 1991.

5. TaHkues UN.A. O6bIkHOBEHHbIE anddepeHUMnanbHble ypaBHeHus. M. 2000.

13. MepeyeHb MHGOPMALMOHHBIX TEXHONOIMMIA, UCMONb3YeMbIX NPU OCYLLECTBNEHMNU 0bpa-
30BaTeNbHOro npouecca no AucuuninHe (MoAynio), BKNKOYas nepeyeHb NporpaMmMHOro
obecneyeHns U MHPOPMALIMOHHbIX CNPABOYHbIX CUCTEM (NPU HEODXOAUMOCTH
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www.bookvoed.ru/book?id=413420
www.mat.net.ua/mat/Kalinkin-chislennie-metodi.htm
www.chemmsu.ru/download/1kurs/matan/demidovich_for_highschool.pdf

www.alleng.ru/d/math/math97.htm
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B opranuzaiun yae6HOro npouecca HeoOXOAMMBIMHU SIBIISIOTCS CPEACTBA, 00ECTIeYBar0-
IMe ayJMOBU3YyaJIbHOE BOCTIPHATHE yueOHOro MaTeprania (Crenuan3upoBaHHOE IEMOHCTpPAIIH-
OHHOE 00OpY/IOBAHHE):

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



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

.HGKI_[I/IOHHBIC U MPAKTUYCCKUC 3aHATHUA IMPOBOAATCA B CICHUAIIU3UPOBAHHBIX ayJUTOPHAX,
OCHaI_HéHHBIX MYHBTHMGHHﬁHOﬁ TEXHUKOM. HOHYCKaeTCH HCII0Jb30BaHUC HHTepaKTHBHOﬁ J0C-
KH.



MpunoxeHue A

NToroBas maTpuu,a B3aMMOCBA3U BCEX YacTel paboueit nporpammbl AUCLUNINHDI

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-
Te/IbHOCTH) LM
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
CnocobHocTb pop- | CNocobHOCTb | OCHOB- Haxo- Bnapetb Tema 3.2 3
MY/INPOBaTb, A0Ka- | AOKa3bIiBaTb | HOM OUTb pasnny-
MNnK-3 3blBaTh, AETa/bHO | yTBepKae- 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-
YMeHUM LWMXCA B | 33a4ad, HUM
mare- BCTpe-
MaTUKe | Yato-
LMXCA B
mare-
MaTuKe
CnocobHocTb ne- CnocobHocTb | 3HaTb YmeTb CnocobHo-
pPexoamuTb OT YCBO- | MO/Ib30BaTb- | OCHOB- BbIOK- CTblO K Ca-
€HWA roTOBbIX 3HA- | CA CUCTEMA- | Hble paTtb 1 MOCTOS-
OnkK-3 HUW K OBIAZlEHUIO TUYECKUMU meToAdbl | Nnpume- | TeNbHOM K
MeTo4aMU Nony- 3HaHUAMMU n cno- HATb B Hay4HoO-
YeHWA HOBbIX 3Ha- no Hanpase- cobbl npo- uccnepo-
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
nogrotosku / cneumansHoctn 03.03.02 - dusuka




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) (®.1.0.)

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 NpodeccHOHATBHON 00pa30BaTeJIbHOM MPOrPaAMMBbI

aKagemMmun4yeckoro 6aKanaBpuaTa

HanpasneHue noarotosku 03.03.02 dusuka

Lienb M3yyeHUs 4UCLUNAUHDI

Llenamn ocBoeHus gucumnanHel « InddepeHumanbHbIx
YypaBHeHUN» ABNAOTCA: GOPMMUPOBaHME COBPEMEHHbIX TEOPETUYE-
CKMX 3HaHWUI B 06nacTn anddepeHUManbHbIX YpaBHEHUI U NPaKTU-
YeCKMX HaBbIKOB B peLleHUM U Uccaefo0BaHUM OCHOBHbIX TUNOB
anddepeHLUnanbHbIX YPaBHEHUI U UX CUCTEM

MecTo ANCUMNAUHDI B CTPYKTYpe
onon

OncumnnmHa ABNseTca 04HON U3 OCHOBHbIX AUCUMMNAMH Ha3o-
BoW (obLienpodeccnoHanbHoM) YacTn npodeccMoHaNbHOIo UuKIa
y4yebHOro nnaHa NoArotoBku 6akanaspa no HanpassneHuio 01.03.01.
«MaTtematmka». OucumnamHa «MaTemaTuyecKkuii aHanms» aBnaaeT-
CA NPOJO/MKEHNEM 3/IEMEHTAPHON MaTeMaTUKK. [nA ee nlydyeHma
HeobxoaMmbl 6a30Bble 3HAHWA KYPCOB 3/IEMEHTAPHON MaTeEMaTUKM,
aHaINTUYECKON reoMeTpumn 1 anrebpbl. JaHHas gucumnanHa asas-
eTcA NpeALecTByOWen AN U3ydyeHUaA cneqyowmx ANCLUUNNH:
«Teopua BepOATHOCTEN M MaTeMaTUYecKasa CTaTUCTMKa», «MaTtema-
TUYECKME MeToAbl B SKOHOMMUKE», «Teopus Urp», «0bbIKHOBEHHbIEe
anddepeHumanbHble ypaBHEHUA», KPYHKUMOHANbHbIN aHaAN3» u

Ap.

KomneteHuum, popmupyemsblie B
pesynbTaTe 0CBOEHUA yuebHoW
AUCUUNAUNHDI

Mpouecc M3yyeHnsa AUCLMNINHBI HanpaBaeH Ha dopmuposa-
HUWe cneaytowmx obLEeKYNbTYPHbIX, 06WwenpodeccMoHabHbIX U
npodeccnoHanbHbIX KOMNETEHLMNA:

OK-7- cnocobHOCTb K camoopraHmsaLmmn U camoobpasosa-
HUIO;

OrlK-1 - roToBHOCTb UCMNO/1Ib30BaTb GYHAAMEHTa/IbHbIE 3Ha-
HWs B 06/1aCTU MAaTEMATUYECKOIO aHa/IM3a, KOMMNEKCHOTO U QYHK-
LUMOHaNbHOIo aHaNuM3a, anrebpbl, aHANUTUYECKOW reomeTpun, and-
depeHuManbHOM reomeTpun n Tonoaoruun, anddepeHumranbHbIxX
YpaBHEHWIN, AUCKPETHOM MAaTEMATUKN M MAaTEMATUYECKON NOTUKM,
TEOPUM BEPOATHOCTEN, MAaTEMATUYECKOM CTAaTUCTUKM U CYHANHbIX
NPoLEeCccoB, YNCNEHHbBIX METOL0B, TEOPETUYECKOIN MEXaHWUKM B BY-




ayuweit npodpeccnmoHanbHON AeATENbHOCTY;

MK-1 - cnocobHOCTb K onpeaeneHunto obwmx Gopm 1 3aKo-
HOMepHOCTeM oTAeNbHOM NpeaMmeTHOM 0bi1acTy;

MK-2- cnocobHOCTb MaTeEMaTUYECKK KOPPEKTHO CTaBUTb
ecrtectBeHHOHay4Hble 3a4a41, 3HaHNe NOCTaHOBOK K/1aCCUYECKUX
3a4a4 MaTeMaTuKu;

MK-3- cnocobHOCTb CTPOro foKasaTb YTBEPKAEHUE, ChopMYy-
IMPOBaTb pe3ynbTaT, yBUAETb CeACTBMA NOYYEHHOTo pesy/bTaTa.

3HaHKWA, YyMEeHUA U HaBblKK, NO-
Nlyyaemble B npouecce M3ydeHus
ANCUUNAUNHDI

B pe3ynbrate nsyyeHMA AUCLUUNAUHDBI CTYAEHT AO0/IXKEH:

- 3HaTb: OCHOBHbIE OMNpeaeNeHNA U MOHATUA TEOPUM, YMETb
NPUBOANTL UX UNOCTPUPYIOLLME NPUMEPDI.

- YMeTb: HaXoauTb Npesenbl, Npon3BogHble U audpdepeHun-
anbl. BbluMCNATb HeoNpeaeneHHble, onpeaeneHHble U HecobCTBEH-
Hble MHTerpasbl. HaxoauTb yci0BHbIM 3KcTpemym. PaboTtaTthb ¢ unc-
NIOBbIMU U GYHKLLMOHANBbHBIMW PASAMM.

- BNageTb: cnocobamm opmeHTaumm B npodeccuoHaNbHbIX UC-
TOYHMKAX MHPOPMALLMK (KypHabl, CaliTbl, 06pa3oBaTe/ibHble NOp-
Tajbl U T.4.); cnocobamm B3aMMOLENCTBUA C APYrMMU cybbeKkTamu
06pa3oBaTENIbLHOIO NPOLLECCA; PA3/IMYHBIMU CPEACTBAMU KOMMYHU-
Kauun B NpodeCccMoHaNbHON NefarorMyeckomn AeaTesIbHOCTH.

CopaeprkaHue AUCLUNIUHDI

OnddepeHumanbHbie ypaBHeHUA 1-ro nopaaka:

1. 3agaun, npusogsiume K anddepeHUmManbHbIM ypaBHEHUAM (4acT-
Hble pelleHuns, obLnit MHTerpas, oblune pelleHus, noae Hanpas-
NNeHUI, U30K/UHBI);

YpaBHeHWA € pa3gensaoWwmmmnca nepemeHHbIMK;
OpHopoAHble M NPUBOAALLME K HUM YPaBHEHUS;
JInHelHoe ypaBHeHMe 1-ro nopaakKa;

YpasHeHue bepHynau;

AN A T

YpaBHeHue B NosHbIX AuddepeHumnanax. UHTErpupyoLLMiA MHOXKK-
TeNb;

™~

Teopema Kol ansa ypaBHeHMiA 1-ro nopsaaka;

8. YcTaHOBNEHME [AO0CTATOYHbIX ycnosmﬁ cywecrtsoBaHnAa M eauH-




CTBEHHOCTU 3aga4n Kowwiu;

9. MeToAbl Hax0oXAeHMA 0CObbIX PeLleHNi;

10. YpaBHeHWs, Hepa3peLleHHble OTHOCUTEIbHO NPOU3BOAHON;

OnddepeHLmanbHble ypaBHEHMA BbICLIMX NOPALKOB:

11. AnddepeHumnanbHble ypaBHEHNUA BbICLIMX NOPALKOB (paspelunmble

12.

B KBagpaTypax, OyHKums Koww, opHopoaHble M 0606LieHHO-
0fHOPOAHbIE YPaBHEHHUS);

Oblan Teopus ypaBHEHWI n-ro nopaaka (pyHaameHTanbHas cu-
cTema, onpegennTtb BpoHckoro, dopmyna  Octporpasackoro-

Nuysunns);

13. /InHelHble ypaBHEHUSA 1-TO NOPAAKA C NOCTOAHHBIMU KOIQGULMEH-

Tamu;

14. YpaBHeHue dinepa. HeogHOpPOAHbIE YPaBHEHUA 2-T0 NOPALK];

15. Kpaesble 3agaun. 3agava WUtypma-/inysunna.

Cnctembl IMHEVHBIX AnddepeHLManbHbIX YPaBHEHNM:

16. Ob6uwan Teopma IMHENHbIX CUCTEM ANPdEPEHLMANbHBIX YPAaBHEHWI;

17. CucTeMbl IMHENHBIX YPAaBHEHMUI C NOCTOAHHbIMU KO3dPULMeHTamu;

MoHATHE 0 ANdPepeHLMaNbHbIX yPaBHEHMAX B YaCTHbIX NPOU3BOAHbIX. Ju-
HeVHble 1 KBasUNMHElHbIE YPaBHEHMA B YACTHbIX NPOM3BOAHbIX 1-ro nopsaa-

Ka.

06bem AUCUMNAUHDBI U BUADI
yuyebHoii paboTbl

Bup yuyebHoii pa- [Bcero |4 cemectp
60TbI yacos

Ob6was Tpy- 4 4
0EMKOCTb AMCLM-
NJIVHbI

AyautopHble | 72 72
3aHATUSA

Nekuun 36 36

MNpakTnye- 36 36
cKkue 3aHATMA (MN3)

KoHTponb 2 2
CaMOCTOATENIbHOM
paboTbl (KCP)

Camocros- 43 43
TenbHan paboTa




dopmbl TeKyLero u pybexkHoro
KOHTponA

MpynnoBble AUCKYCCUM, TECTbI, AOMAaLLHWNE 3a4aHNA, Npe3eH-
Tauumn, pedepaTbl (3anosaHaemca 8 coomsemcmesuu ¢ mpebosaHUAMU
HanpasseHus No020mMoeKU, MpumeHaeMbiMU 0b6pa3osamesibHbIMU
mexHosnoeusamu, OC).

dopma NPOMEKYTOUHOIO KOH-
Tpons

4 CEMECTP — 3K3aMeH







