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1 He.]'ll/l 1 3a]a491 U3YUYCHUSA TUCHUITINHBI

1.1 leab AMCHUNIMHBI

JlaHHasi MTUCIUTUTMHA CTABUT CBOCH IENbI0 M3ydeHHE (PYHIAMEHTAIBHBIX OCHOB TEOPUH
yYpaBHEHUW MaTeMaTUYECKOH (PU3MKH B 00beMe, HEOOXOAMMOM ISl OOINEro pa3BUTHA H
OCBOCHHUSI CMEXHBIX JTUCIUIUIMH (U3UKO-MATEMATHUECKOTO IIMKJIA, OBJIAJCHUE aIlapaToM
MaTeMaTH4eCcKor (PU3HMKHK ¥ TTOJATOTOBKY K CO3HATEILHOMY BOCIIPUSTHIO ITPOLIETYP MPUKIIATHOTO
aHajan3a, OCBOCHHUE METOJOB IOCTPOCHHUS MATEeMAaTHYECKUX MOJIeNied Ha OCHOBE YpaBHEHUU
MaTeMaTU4eCKOr (PU3UKH.

1.2 3agaun AMCHUILIMHEI
OcHOBHBIE 3a/laud JUCHMIUIMHBI: YCBOEHHE OCHOBHBIX WHJCH, MOHATHH W (HaKTOB
YpaBHEHUN MaTeMaTU4YeCKOW (U3UKH, HEOOXOMUMBIX [UISl PEMICHUS TEOPETHUYCCKHX U
NPUKIAIHBIX 3a7a4 TNPUMEHEHUS IUCIMIUIMHBI, (OpMUpPOBAHWE HABBIKOB MAaTEMAaTHYECKU
dbopMymupoBaTh M pemiaTh 3aJadd, CO37aBaTh W KCIOIH30BATh MATEMATHYECKHE MOJIEIH
MPOLECCOB M OOBEKTOB; pACIIMPEHHE M YIIIYOJIEHHE TEOPEeTUYECKHX 3HAHUM U pa3BUTHE
JIOTUYECKOT'0 MBIIUICHUS;, TIOJTbEM OOIIET0 YPOBHS MaTEeMAaTHUECKON KYJIbTYphl; (P OPMUPOBAHUE
TBOPUYECKOTO MOJIX0Ja K U3y4eHUIO (PU3MUYECKUX MPOLIECCOB.
3ajaun TUCHUTIIIMHBI BRIPA0aThIBATh:
— CHOCOOHOCTH PYKOBOJUTH Y4eOHO-HCCIEA0BATEIHCKOM 1eATEIbHOCTHIO 00yUaOIUXCs;
— CHOCOOHOCTh HCHOJB30BaTh €CTECTBEHHOHAY4YHbIE W MaTeMaTHYeCKHe 3HaHUS IS
OPHUEHTHPOBAHUS B COBPEMEHHOM MH(POPMAIIMOHHOM IIPOCTPAHCTBE;
— TOTOBHOCTb HCIOJIb30BaTh CHUCTEMATU3UPOBAHHBIC TCOPETUUYECKUE U MPAKTHUECCKUE 3HAHUS
JUTSI TIOCTAHOBKH M PEIIICHUS UCCIICIOBATEILCKUX 3a/1a4 B 001acTH 00pa3oBaHUS.

1.3 MecTo AucCHMILUINHBI B CTPYKTYype 00pa3oBaTeIbHON NPOrpaMMbl

JucuuninuHa «YpaBHEHUS] MaTEMATUYECKON (PU3MKM» OTHOCUTCS K BapUaTHUBHOW 4acTH
yueOHoro riaHa. Mecto kypca B npoeccHOHaIbHOM MOJATrOTOBKE BBITYCKHUKA ONpeAesseTcs
BBIJIAOILEHCS POJIbI0 METO/OB U WJeH ypaBHEHUN MaTeMaTHyecKod (U3MKU B (OpMHUPOBAHUU
crienManucTa 1o 1000l 00JacT 3HaHUM, Cepbe3HO UCIONb3YIOIIEeH MaTeMaTHKy; KpOMe TOro,
MHOTHE JUCKPETHBIE, "KOHEYHbIE" MOJENH, 3aJa4l U aJITOPUTMBI, XapaKTepHbIE Ul JAHHON
CHEIUAIbHOCTH, UMEIOT CBOMM HCTOYHUKOM, MPOOOPa3OoM WM MpeNeibHbIM CIy4aeM Ty WU
UHYI0 OECKOHEYHOMEPHYIO CHTYallMI0, a MOTOMY TpeOYIOT CBOOOJHOIO BIaJE€HUS UACSIMU U
MOAX0JaMH, BBIpAaOOTaHHBIMM B MaTemMaTH4eckod ¢usuke. JlaHHBIM Kypc Hambolsiee TECHO
CBSI3aH C TeOpUel OOBIKHOBEHHBIX NU((PEpEeHINATbHBIX YPAaBHEHUH, OCKOJIBKY OOJBIIMHCTBO
YpaBHEHUH MaTeMaTH4eCcKOW (PU3UKU CBOISATCS TEM WJIM MHBIM CHOCOOOM K OOBIKHOBEHHBIM
T epeHIaIbHbBIM YpaBHEHUSM.

HeoOxonuMbeiM TpeOOBaHUEM K «BXOJHBIM» 3HAHUSM, YMEHUSM U OIBITY JAEATEIbHOCTU
00yyaroIerocsi Ipu OCBOCHUU JAAHHOW JUCLUIUIMHBI, TPUOOPETEHHBIM B pe3yJibTaTe M3y4eHUs
NPEIIIECTBYIOIUX JUCHMUIUINH, SBISETCS OCBOGHMSI KYpPCOB MaTeMaTHMYeCKOTO aHajiu3a,
JUHEeHHOW anreOpbl M OOBIKHOBEHHBIX JU(QepeHIHanbHbIX ypaBHEHUH, B o00BeMe,
MPElyCMOTPEHHOM JIJIsl COOTBETCTBYIOIIEH CIIEINaIbHOCTH.

1.4 TlepeyeHb NJAHUPYeMBbIX Ppe3yJabTATOB O00y4YeHHUS 1O JMCHUILVIMHE
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHON NIPOrpaMMBbl
B mporecce ocBoeHHs AMCHUIUIMHBL y CTYACHTA (OPMHUPYIOTCS CIEAYIOIMINE KOMIIETEHINH:
OK-3, TIK-11, T1K-12

No WNunekc | Conepxanue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIHBI
n_n KOMITETE | KOMIIETCHIINH (MJTH o0yyJaronmecs J0JKHBI
7| HIum e€ yacTu) 3HATH yMeTh BJIaJeTh
1. OK-3 CIIOCOOHOCTBIO 3HaTh: YMmeTh: Baagern:
HCIOJIL30BaTh -OCHOBHEIE - HaBBIKAMH




Ne HNupexc | Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
L. | KOMIIETE | KOMNETEHIHH (mm 00yJaromuecs: JOIKHbI
HIUU e€ yacTH) 3HAThH yMeTh BJIAJIeTh
€CTECTBEHHOHAYUYHbIE | XapaKTEPUCTUKHU | OPUEHTUPOBATHCS | UCIIOJIH30BAHU
U MaTeMaTUYeCcKue 1 3TaIlbl B CHUCTEME o
3HAHUS JJIS pa3BUTHS MaTeMaTUYeCKUX | €CTECTBEHHOH
OpUEHTUPOBAHUS B €CTECTBEHHOHAY | U ay4yHbIX U
COBPEMEHHOM YHOUM KapTHUHBI | €CTECTBEHHOHAYY | MAaTEMaTHUYECK
MH(OPMaLIOHHOM MUpa; MECTO U HBIX 3HAaHUUW KaK | UX 3HAHWI B
IIPOCTPAHCTBE pOJIb YETIOBEKA B | LIEJIOCTHBIX KOHTEKCTE
PUPOJIE; MpeICTaBICHUI 0O0IIECTBEHHO
OCHOBHBIE JUIS " u
CITOCOOBI dhopMHUpOBaHHS npodeccuoHat
MaTeMaTU4YeCKO | HAy4HOI'O BHOU
it 00paboTKHN MHUPOBO33PEHUS; | ACSITENbHOCTH;
JTAaHHBIX; MPUMCHSITh HaBBIKAMU
OCHOBBI MOHATUMHOKATEr0 | MaTeMaTHYeCK
COBPEMEHHBIX pHaIbHBIN oii 00paboTKu
TEXHOJIOTHIl ammapar, uH(popManuu
cbopa, OCHOBHBIE
00paboTKu 1 3aKOHBI
IIPEJICTAaBICHUSI | €CTECTBEHHOHAYY
uH(popMaLnu; HBIX U
CHocoObI MaTeMaTUYeCKUX
MPUMEHEHUS HayK B
€CTECTBEHHOHAY | COLIMAJIBHOM U
YHBIX U npodeccuoHanbH
MaTeMaTU4YeCKH | Oil IeITeIbHOCTH;
X 3HaHHH B UCIIOJIb30BaTh B
0oOLIEeCTBEHHON | cBOEH
u npodeccuoHanbH
MpoQeCCHOHANIb | 0¥ IEeSITEIbHOCTH
HOU 3HaHUA O
JESITEIbHOCTH; | €CTeCTBEHHOHAYY
COBpPEMEHHBIE HOW KapTUHE
WH(OPMAIMOHH | MHpPa; IPUMEHSATH
b€ U METO/IBI
KOMMYHHUKAITHO | MaTeMaTU4YECKOU
HHBIE 00paboTkH
TEXHOJIOTHH; nH(pOpMaINH;
TIOHSTHE OIICHUBATh
«H(}OpPMALMOH | MPOrPaMMHOE
Hasi CUCTEMa, o0ecrieueHune u
Kiaccudukanu MEPCIEKTUBHI €T0
10 UCIIOJIb30BaHUS C
MH(OPMALIMOHH | YYETOM
BIX CUCTEM U peliaeMbIx
pecypcoB podeCCHOHAIIbH
BIX 33]1a4;
YIpaBIsATh
UH(OPMAIMOHHBI

MU ITOTOKaMHU U




Ne HNupexc | Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
[y, | KOMIIETE | KOMIETEeHIHH (mm 00yYaromuecs T0JIKHbI
HIUU e€ yacTH) 3HATh yMeTh BJIAJIeTh

0a3amu TaHHBIX
JUTSL pEIICHUS
OOIIIECTBECHHBIX H
npodeCCHOHAIIbH
BIX 337134,

[1IK-11 TOTOBHOCTBIO 3HaTh: YMmerh: Baagern:
UCTIOJIb30BaTh COBPEMEHHOE OpUEHTUPOBATLCS | HABBIKAMU
CHUCTEeMAaTU3UPOBAHH | COCTOSIHHE, B COBPEMEHHOI1 UCIIOJIb30BaHU
bIC TCOPETUYCCKHUE U | TCHIICHIIUU H HAy4YHOM sl HAYYHOTO
MIPAKTHYECKHE HauboJee npobiieMaTuke A3bIKA,
3HAHUS JJIS BaXHBIC busukwy; HAy4YHOM
MIOCTaHOBKH U poOIeMbI aHAJIM3UPOBATh U | TEPMUHOIIOTU
pereHus pa3BHUTHSA KPUTHYCCKH u;
UCCJIEIOBATENILCKUX | €CTECTBEHHBIX OILICHUBATh CHOCOOHOCTH
3a/1a4 B 00J1aCTH HayK; 0COOEHHOCTH 10
o0Opa3oBaHus OCHOBHBIE pa3BUTHUA UCIIOJIb30BATh

TIPUHITHAITBI MaTEeMAaTHKU H 3HAHUC
MOCTPOCHHUS MEeJaroriku Ha | COBPEMEHHBIX
COBPEMEHHBIX COBPEMEHHOM npobiem
buznueckux JTare; HAyKH W
MoJIeNel 1 CaMOCTOSITENIHO | 00pa3oBaHuUs
TEOpUH; BBIJICTISTH MIPH pEIICHUN
OCHOBHBIE poOIeMHbIe o0pa3oBaTeinb
3aKOHBI U HaIpaBIICHUS HBIX 3aj1ad;
ypaBHEHUS pa3BUTHS CIIOCOOHOCTh
COBpPEMEHHBIX MaTEeMaTUKU U 10 K Pa3BUTHUIO
buznyecKux o0pa3oBaHuS; u

TEopHii; COOTHOCHTH COBEPILEHCTBO
COBpPEMEHHBIE coJiepKaHne BaHUIO CBOETO
KOHIENIIMK U | HAYKU U HAy4YHOTO
HaTpaBJICHUS CoJIepKaHue YPOBHS
pa3BUTHUA o0Opa3oBaHus;

o0pa3oBaHUsl U | pacCMaTpUBaTh

MaTEeMaTHYeCKO | MaTeMaTH4YecKoe

ro oOpa3oBaHusl; | 0Opa3oBaHuE KaK

METO/IBI KOMIUIEKCHYIO

MIOJTyYEeHUS HAyYHYIO

HAy4YHOTO npobiemy u

3HAHUS B BBISBJISITH €T0

COBPEMEHHOM OCHOBHBIE

busuke; 0COOEHHOCTH..

OCHOBHBIE

TIOHSITHS U

poOIeMbI

METOI0JIOTHN

COBPEMEHHOM

MaTeMaTHYECKO

W HaykK U

0o0pa3zoBaHwUsI.




Ne HNupexc | Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
L. | KOMIIETE | KOMNETEHIHH (mm 00yYaromuecs T0JIKHbI
" | HuMH e€ yacTH) 3HaTh yMeTh BJIA/IETh
[1IK-12 CIOCOOHOCTBIO 3HaTh: YMmerh: Baagern:
PYKOBOJIUTH Y4€OHO- JTOCTUTHYTh yMEHHUE BECTU HaBBIKAMU
HCCJIE0BATEIbCKOM | ONMPENETICHHOrO | Hay4HO- HCCIe10BaTeN
JIESITEIIBHOCTHIO YPOBHSI yMEHHUN | HCCIIEAOBATENBCK | HCKOUW PabOTHI
o0yyJaronuxcs MIPOBECTH yio paboty B o0Jyactu
Hay4yHO- COIJIACHO MaTeMaTUKu U
UCCIJIEIOBATENbC | IJIAHOBOM paboTe | METOIUKH ee
Kylo paboTy kadenpsl u o0y4yeHus u
cpenu bakynbrera; BOCIIUTaHHS;
ydalmxcs u yMeHHue
npodeccuoHanb | CaMOCTOSITEIBHO
HOH [JIAHUPOBATh U
JIeATEIHOCTH; | PACKPBITh CBOIO
-0 JIOTUKE U TEeMY;
sTanax dbopMynupoBath
MCCIIEIOBAHMUSI MTOJIOKEHUS,
10 TEOPUU U OTHOCSIIIIUECS K
METOJIUKE METOJI0JIOTUYECK
o0y4eHus UM
MaTeMaTHKe, O XapaKTEePUCTHUKAM
COOTHOUIEHUU MeJaroru4eckoro
TEOpUU U UCCIIEIOBAHMUSI,;
JKCIIEPUMEHTA OpraHu30BaTh
npu MeJaroru4ecKui
IIPOBEJICHU U AKCIIEPUMEHT;
UCCJIEIOBAHMSI, | BBLACIUTH €N U
0 3a/1a4u KaKJ0ro
METOJI0JIOTUYEC | 3Tamna
KHX AKCIIEPUMEHTAIIbH
XapaKTEepUCTUKA | 0¥ paboTHI,
X BBIOpaTh METOBI
UCCJIEIOBaHMs; | HAYYHOTO
00 sTanax UCCJIEI0BAHMS,
Mearornyeckor | aJekBaTHbIE
0 3KCIEPUMEHTA | IOCTABICHHBIM

n ux
opraHusanuu, o

LeJISIM; -BBIOpaTh
KPUTEPUHN OLIEHKH

METOAAX pe3yIbTaToB
DKCIIEPUMEHTAJ | DKCIIEpUMEHTA,
BHOI paboTHI, MIPUMEHUTH
METOJIaX OLIEHKU | COOTBETCTBYIOIIH
pe3yIbTaToB € METO/Ibl OLIEHKH
NEAArorn4eckor | pe3ysibTaToB

0 IKCIEPUMEHTA.
HKCIIEPUMEHTA;.

2. CTpyKTYypa U cojiep:KaHHe JUCHUTLIHHBI




2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mast Tpyao€MKOCTh MUCHMIUIMHBI cocTaBimsieT 3 3ad.en. (108  wacoB), ux
pacripe/ieliecH|e 1Mo BuaM padoT MPEACTaBICHO B Tabuulie (0151 cmyodenmog 3D0).
Tabmuua 1. Pactipenenenue no Bunam padot - 3aouHast ¢popma 0OyueHHs.

Bun yaeOHO# paboThI Bcero Kypc
4acoB (gacel)
3
KonrakTHasi pa6ora, B TOM yHcJe: 10,3 10,3
AyauTOpHBIE 3aHATHS (BCEro):
3aHsTHS JTEKIIMOHHOTO THIIA 6 6
JlaGopaTopHble 3aHATHS 4 4
3aHATUSI CEMUHAPCKOTrO TUMA (CEMUHAPBI, MPAKTUUYECKUE
3aHATHUSA)
HWNnas koHTaKkTHas padora:
KonTpons camocrositensHoi pabotsl (KCP)
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 89 89
Kypcosas pabora
[TpopaboTka yuyebHOro (TeOpeTuyecKoro) Marepuana 50 50
BrInonHenne MHIMBUYaIbHBIX 33 JaHUN 39 39
Pedepar
IToaroroBka K TEKyIeMy KOHTPOJIIO
KoHTpoJb: sx3ameH 8,7 8,7
IToaroToBka K 3K3aMeHy
O0mas Tpya0eMKOCTh qac. 108 108
B TOM 4YHcJle KOHTAKTHAsA 103 103
padora
3a4. ef1 3 3

2.2 CTpykTypa IMCUMIIJIMHbI:
Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIIUHBL.

O6bemM TpynoeMkocTu: 3 3aueTHble eauHuIb (108 yaca)
KomnuecTBo yacos

Ne KonraktHas paboTa Camocr
pa3a (HanmeHoBaHue pa3nenoB Kountp | osTensH
Bcero UK
cJjia JI JIP KCP OJIb as
P pabora
1 2 3 4 5 6 7 8 9
1 [TocTaHoBKa U KIacCUpUKAIUS 16 5 14

3a/1a4 MaTEMaTHIECKON (HU3UKU
YpaBHeHHs TUTIEPOOTUIECKOTO
2 tumna. OCHOBHEBIE 3a74a4Yl U 17 2 15
METOJIbI UX PEIICHHS

3 BapuaruoHnHbsie METOTbI B
MaTeMaTHYeCKOl Ppu3nKe

16 2 14




KomnuectBo yacos

CamocTt

Konrakrnas pabota
Kontp | ositensH

pasa HanmenoBanne pa3aciio

cjia Beero JI JIP KCP UK 0OJIb ast
P pabora
1 2 3 4 5 6 7 8 9
YpaBHeHuUs MapaboInIeCcKOro
4 tumna. OCHOBHBIE 33741 U 18 2 16

METO/Ibl UX PEIICHUS
YpaBHEHUS SJUTUIITUYECKOTO
5 tina. OCHOBHEBIE 3aa4H. 14 14
Teopus noreHuuana
[IpumMeHeHne HHTETPATbHBIX

6 | mpeobpazoBaHUil K PEUIICHUIO 18 2 16
3a]a4 MaTeMaTHYECKON (DU3UKU
Hmozo no oucyunaune : 99 6 |4 89
[TpoMeKyTOoUHas aTTECTaIUs
(IKP) t 0,3 0,3
Koumponw 8,7 8,7
Bceeo: 108 6 |4 0,3 8,7 89

2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:
Pa3znen 1. [Ipeamer u 3amaum MaTeMaTH4eCKON (PU3MKE, €€ MECTO B €CTeCTBO3HaHUU. BhIBOI
OCHOBHBIX YypaBHEHMHl Maremaruuyeckod ¢u3uku. HavanbHble W TpaHMYHBIE YCIOBHS.
[TocranoBka 3anau. 3agaua Kommu. Teopema KoaneBckoii. KoppekTHOCTh MOCTaHOBKM 3aaay
maremaTnueckol ¢usuku. Ilpumep Apnamapa. IlonsTHe 000OIIEHHBIX pelleHu 3agay
MaTemaTuueckoil ¢pu3uku u npocrpancTBa CoOosnesa. [IpuHuuUI cynepno3uuu sl JINHEHHBIX
3aga4 Matematudeckoi ¢usuku. Knaccuukanus ypaBHEHHH BTOpPOro MOPSIKA, JIMHEHHBIX
OTHOCHUTEJIBHO CTapIIMX IPOU3BOAHBIX. XapakTepUCTHKU. IIpuBenenuwe ypaBHEHUH K
kaHoHH4yeckomy Buay. OK-3, I1IK-11, [IK-12.
Pa3znen 2. 3amaua Komu ans BonmHOBOro ypaBHeHus. @opmyna [Janambepa. CyriecTBoBaHue,
€IMHCTBEHHOCTb, YCTOMUMBOCTh pemeHus. OOoOimeHHoe pemeHue. Pemienue 3agau  Ha
nosynpsimoit. @opmynsl [lyaccona u Kupxroda. Koppektnocts nocranoBku 3anaun Ko asis
BOJIHOBOT'O yYpaBHeHMsI. 3afaya Komm 11 HEOTHOPOIHOTO ypaBHEHMUS.
Kpaesble 3amaum st BoJHOBOro ypaBHeHus. @opmynsl ['puna. Teopembl €IMHCTBEHHOCTH,
ycronunBoctu. 3amada IItypma—JImyBwmns. Meron pasnpeneHus nepeMeHHbIX (Dypbe).
TeopeMsl! cymecTBoBanus. Pemenne HeoqHOpoaHBIX 3a1a4 MeTotoM Pypre. @ynkuuu beccens.
3anaua o konebanuu kpyriaoit mem6pansl. OK-3, TTK-11, TTK-12.
Pa3znesn 3. OcHOBHbIE MOHATUS BapUAllMOHHOTO MCYMCIEHHS: TOCTAaHOBKA 3aJaud, ypaBHEHUE
Oiinepa-Jlarpanxka DkcTpeMyMbl (yHKIMOHANOB. Bapuanus ¢ynkuumonana. BapuanuoHHble
3a/lauyu B MateMatndeckon ¢usuke. Bapuanmonnas 3agada ayis unaterpana suepruu. OK-3, T1K-
11, [IK-12.
Pasnen 4. HavanbHO-KpaeBble 3aJaud Ui  YpPaBHEHHs TEILUIONPOBOAHOCTH. [IpmHimmn
MakcuMyma. Metonq @Dypbe pemeHus KpaeBbIX 3amad. Teopembl €IMHCTBEHHOCTH,
ycroitunBoctu. CylecTBoBaHue pemieHus. 3agada Kommw A ypaBHEHUS TEIIONPOBOIHOCTH.
TeopeMbl €JUHCTBEHHOCTH, ycToMuuBOCTH. PyHnaMeHTanbHoe pemenue. Muarerpan Ilyaccona.
O-¢yrkums upaka. 3amaun Ha momynpsmoi. Meton gpynakiuii ['puna. OK-3, T1K-11, ITK-12.
Paznen 5. OOmme cBoiictBa rapMoHudeckux ¢(yHkuuid. IlpuHinun wmakcumyma Uit
rapMoHndeckux  QyHkuuil. Omnepatop Jlamimaca B KpUBOJMHEHHBIX — KOOpJIMHATaX.
dyHaamMeHTalnbHOE pelleHue ypaBHeHus Jlamutaca (B mpocTpaHcTBe, Ha miiockoctu). Kpaebie
3amaun g ypaBHeHui Jlamtaca u Ilyaccona. Teopembl enuHcTBeHHOCTH. DyHKumu ['puna



3anaun upuxie. MHTerpansHele ypaBHeHUs. Teopus noreHnuana. CBeeHUE KpaeBbIX 3a4ad K
UHTETpaIbHBIM ypaBHeHUsIM. CylliecTBOBaHUE perieHus. Meroa pasiefieHus: MepeMEeHHBIX
peleHus KpaeBbIX 3a7a4 B mpocteimmx oomactsax. OK-3, TIK-11, TTK-12.

Pa3nen 6. [IpeobpazoBanue Jlamnaca. Ilpeo6pazoBanus D@ypre (IKCIOHEHIIMAIBHOE, Sin-, COS-
npeoOpa3zoBanusi, kKoHeuHble. [IpeoOpazoBanusi beccens, Memnuna. [Ipumepsl npumeHeHUs
WHTETPAJIbHBIX TPeo0pa3oBaHUi K pEHIeHUI0 3amad marematudeckoi ¢usuku. OK-3, T1K-11,
[TK-12.

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

®dopma
Haumenosanue
Ne Coneprxanue paznena TEKYILETO

pasieia KOHTPOJIA
1 2 3 4
1 [TocranoBka u knaccudukanus [Ipenmer u 3agauu Bonpocs! quist
3aJ1a4 MaTeMaTU4eCKOn MaTeMaTU4YeCcKOil (PU3UKe, €€ MECTO |YCTHOIO
buzuku B €CTECTBO3HAHUU. BbIBOA omnpoca
OCHOBHBIX YPaBHEHUI
MaTeMaTUYECKON (PU3UKU.
HavanpHble v rpaHUYHbBIE YCIOBHUSL.
ITocTanoBka 3agad. 3agaua Komu.
Teopema KoBaneBckoil.
KoppekTHOCTh TOCTAaHOBKM 3a/1a4
MaTematuueckoil pusuku. [Tpumep
Anamapa. [TorsiTue 00001IEHHBIX
peuieHui 3a1a4 MaTeMaTUYECKON
¢usuku u npoctpancTBa Cobonena.
[IpuHuun cynepno3uuuy 1
JMHEWHBIX 3a/1a4 MaTeMaTH4YEeCKON
¢usuxu. Knaccuduxanus
YPaBHEHHUI BTOPOTO MOPsIIKa,
JVMHENHBIX OTHOCUTENIBHO CTAPIINX
IIPOU3BOJIHBIX. XapaKTEPUCTUKH.
[IpuBenenne ypaBHEHUH K
KaHOHMYECKOMY BH]lY
2 VYpaBHenus runepOonuyec-  |[3agaya Komm nans  BonHoBoro|Bompocs! anst
koro tuna. OcHOBHbIE 3aJjaun |ypaBHeHus. Popmyna [lanmambepa.|ycTHOrO
Y METOJIbl UX PELICHHUS CymecTBoBaHue, €AMHCTBEHHOCTb,|OIpoca
YCTONYHUBOCTh pelIeHus.
O600mennoe pemnieHue. PemieHue
3a7a4 Ha noaynpsaMou. dopmyisl
ITyaccona u Kupxroda.
KoppekTHOCTh MOCTaHOBKM 3a/1auu
Komm 11st BOIHOBOrO ypaBHEHUSI.
3anaya Komm st HEOAHOPOAHOTO
YpaBHEHUS.
Kpaesbie 3a1aun 17151 BOJTHOBOTO
ypaBHeHus1. @opmyisl [ puna.
Teopembl eAMHCTBEHHOCTH,
ycToitunBocTd. 3anava [typma—
JInyBuiia. Meron paszneneHus
nepeMeHHbIX (Dypbe). Teopembl
cyluiecTBoBaHusl. Pemenue




HEOJTHOPOAHBIX 3a/1a4 METOAOM
®ypre. Dynkuuu beccensd. 3anada
0 K0JICOAHWHU KPYTJI0i MEMOpaHHI.

Bapuannonnsie MeToibl B
MaTeMaTH4ecKoi Gpusnuke

OcCHOBHBIE TOHSTHS
BapHAIlMOHHOTO UCYUCIICHUS:
MOCTAaHOBKA 3a/1a4i, ypaBHEHUE
Ditnepa-Jlarpanxa KCTpeMyMbl
¢bynkunonanos. Bapuamus
¢dbynkuonana. Bapuanuonnoie
3a/1a4¥l B MAaTEeMaTUIEeCKON (DH3HKE.
Bapuanuonnas 3agaua s
HWHTETpaJia SHEPTUH.

Bomnpocsr qys
YCTHOT'O
ompoca

VYpaBHeHHs MapaboIMIECKOro
tuna. OCHOBHLIE 3a0a4UU U
METO/IbI UX PEIICHUS

HauanbsHo-kpaeBbie 3a1aun 11t
YPaBHEHUS TEIUIONPOBOJAHOCTH.
[Tpunun makcumyma. Meton
@ypbe perieHus KpaeBbIx 3a1ad.
TeopeMbl €eAMHCTBEHHOCTH,
ycroitunBocTd. CylecTBOBaHHUE
pemenus. 3anada Komm aiist
YpaBHEHUS TEIUIONPOBOJAHOCTH.
TeopeMbl €eAMHCTBEHHOCTH,
ycTOWUNBOCTH. PyHIAMEHTAIBHOE
pemenue. Murerpan [lyaccona. 6-
¢bynakus [upaka. 3agaun Ha
noaynpsMoii. Meron GpyHKImn
I'puna.

Bomnpocs qist
YCTHOTO
ompoca

YpaBHEHHUS IUTMITUYECKOTO
tuna. OCHOBHBIE 3a/1a4H.
Teopuns norennnana

OO01ue cBoicTBa rapMOHUYECKUX
¢bynkuuid. [IpuHIMn MakcuMyma
JUISL TApPMOHUYECKHUX (QYHKIUI.
Oneparop Jlannaca B
KPHUBOJIMHEHWHBIX KOOpANHATAX.
DyHIaMEHTAIILHOE PEILIECHUE
ypaBHeHnus Jlamnaca (B
IPOCTPAHCTBE, HA TNIOCKOCTH).
Kpaessle 3amaun u1st ypaBHEHHM
Jlanunaca u Ilyaccona. Teopemsl
eauHcTBeHHOCTH. @yHK1mu ['pruHa
3amaun Qupuxie. MaTerpansHbie
ypaBHeHUs. Teopus MmoTeHuana.
CBenenue KpaeBbIxX 3a/1a4 K
WHTETPAIbHBIM YPaBHEHUSIM.
CymectBoBanue penieHus. Meton
paszeneHus MepeEMEHHBIX pEeIIeHUs
KpaeBbIX 33J1a4 B IPOCTEUIINX
o0acTsX.

Bomnpocs qis
YCTHOT'O
ompoca

[IpuMmeHeHne HHTETPaIbHBIX
npeoOpa3oBaHM K PEIICHUIO
3aJa4 MaTeMaTHYeCKOM
buzuku

IIpeobOpaszoBanue Jlamnaca.
[Ipeo6pa3zoBanus Oypre
(9KCTIOHEHIMaNIbHOE, Sin-, COS-
npeoOpazoBaHmsl, KOHCUHBIE.
[IpeobpazoBanus beccens,
Mennuna. [Ipumepsl npuMeHeHus
MHTETpaJbHBIX IPeoOpa3oBaHMi K

Bomnpocsr qis
YCTHOTO
omnpoca




PEIIEHHIO 3a/1a4 MaTeMaTHUECKOM
bu3uKy.
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Bomnpocsl 111 yCTHOT0 onpoca
[Tonatue muddepeHaIbHOr0 YpaBHEHUSI ¢ YaCTHBIMU NPOU3BOAHBIME. [locTaHoBKa 3amayu
MareMaTuueckoi Gpusnuku. TUrbl KpaeBbIX YCIOBUH.
KoppekTHOCTh MOCTaHOBKH 3a7a4d MaTemMarndeckont gusuku. [Ipumep Anamapa.
BeiBoj ypaBHeHuMst KosneOGaHMsl CTpyHbI. Ilpumepbl Apyrux ypaBHEHUH MaTeMaTH4eCKON
busuKy.
BbiBOZ ypaBHEHHS TEIIONPOBOAHOCTH.
BbIBOJ ypaBHEHUH THIPOJIUHAMUKHU U AKYCTHUKH.
Knaccudpukanus nuHelHbIX Iud@epeHIaabHbIX ypaBHEHUH BTOPOIO MOPSAJKAa B YAaCTHBIX
MIPOU3BOIHBIX (0OIIMIA Cirydai).
Knaccupukanus nuHedHbIX A @depeHIUalbHbIX YPAaBHEHUH BTOPOrO MOpsAAKa C JABYMS
HE3aBUCUMBIMU [IEPEMEHHBIMH. XapakTepucTuueckas IIOBEPXHOCTb. ITpumepsl
XapaKTEPUCTHK.
[IpuBenenne Kk KaHOHWYECKOMY BHUAY AudepeHnnanbHbIX ypaBHEHHH BTOPOTO MOpSAKA C
JBYMsl HE3aBUCHUMBIMHU HEPEMEHHbIMHM (TUIepOOJMYECKOro TUIa, MapadOIMYecKOro THIA,
AIUIMNTHYECKOrO TUna). JIeMMa o XxapakTepucTHKax
Pemenue 3anaun Kowmu a1 ogHOMepHOTro BoJIHOBOTO ypaBHeHus. Popmyina JI” Anambepa
Cy1ecTBoBaHuE, €IMHCTBEHHOCTh U YCTOMUMBOCTD peleHus 3agaun Ko 1 ogHOMepHOro
BOJIHOBOT'O ypaBHeHUs. O000ILEHHOE pelIeHue.
Pemrenne kpaeBbIx 3a1a4 11 OJHOMEPHOTO BOJIHOBOI'O YPABHEHUs HA MOIYIPSMOM.
Pemenne 3agaun Kowmm 111 JByXMEPHOrO M TPEXMEPHOTO BOJHOBBIX ypaBHeHHI. Dopmyna
Ilyaccona. ®uU3n4eCKUN CMBICI PELICHUS.
Pemenue 3anaun Komm 11 HEOQHOPOIHOTO BOJIHOBOI'O YPaBHEHHS.
EnuHCTBEHHOCTs M YCTOMYMBOCTBH pEIICHHs 3agauv Komwu uisi BOJIHOBOIO ypaBHEHUS
(TpexMepHBIii ciyyaii).
Meton ®@ypbe perieHns CMElIaHHBIX 3a/1a4 JUlsl BOJIHOBOTO ypaBHEHUs (U1 OJHOPOJHBIX U
HEOJJHOPOJHBIX YPAaBHEHUH M IPaHUYHBIX YCIOBHI). EAMHCTBEHHOCTH pelieHus.
[Tpumepsl perieHnsi CMENIaHHbIX 3a7a4 (3a7a4a 0 KoJieOaHUAX OTPAaHMYEHHON CTPYHBI, 3a7a4a
0 KoJIeOaHUAX KpYyTIJIOi MeMOpaHbl
Oynknuu beccens. CroiictBa ¢ynkuumii beccens.
CMemianHble  3a7auu I YpPaBHEHMsI  TEIUIONPOBOAHOCTH. [IpuHmMm  MakcuMmywma.
KoppekTHOCTh NOCTAHOBKM CMEMIAHHBIX 3a/1a4 JJI1 YPABHEHUS TEIJIOIPOBOAHOCTH.
IIpumenenne wmeroga @Dypbe K PpELIICHUIO CMELIAHHBIX 3aJa4 s YPaBHEHHS
TEIUIONPOBOJHOCTH (OJJTHOPOAHOTO U HEOJHOPOAHOTO).
Pemenue 3anaun Ko nns ypaBHeHus TermionpoBogHocT. Meron ¢ynkumii I'puna.
Pemrenue 3anauu 0 paclpoCTpaHEHHUH TEILIA B TPEXMEPHOM IIPOCTPAHCTBE.
OcHoOBHBbIE THIIBI KPAeBBIX 3ajay /Ul YpaBHEHUN amunTHaeckoro tuna. [IpuHnun makcumyma
11 TapMoHnueckux GyHkuuid. ®opmynsl I'puna.
EnuHCTBEHHOCTD pelIeHNs KpaeBbIX 3a4a4 JUIsl YPaBHEHHUH SJUTMITHYECKOrO TUIIA.
Oyukuuu ['puna BHyTpeHHUX 3a1a4 Jupuxiie u Helimana.
[Ipumenenne ™erona ¢yHkuuii ['puHa K pemieHuIo KpaeBbIX 3adad Uid ypaBHEHHM
ITMIITUYECKOT O TUMIA (pellieHre BHYTpeHHel 3a1aun Jlupuxie i mapa)
HepasencrBo [Napnaka. CBoiicTBa rapMoHU4ecKHX (PyHKUIUN ((HYHKIUH, TaPMOHUYECKUE BO
BCEM INPOCTPAHCTBE, TEOPEMBI O MOCJIEAOBATENILHOCTAX FTAPMOHUYECKUX (PYHKIIHI).
OObEeMHBIN U TOBEPXHOCTHBIE MOTEHIIUAJIBI U UX CBOMCTBA.
Pemenne 3anau Jlupuxie u Helimana ¢ MOMOIIBIO TIOTEHIIUATIOB.
[Ipumenenne metona dypre K PEMICHUIO KPaeBbIX 3a1ad JUIsl YPABHEHUH SJUIMNTHYECKOTO
TUNa (perienue BHyTpeHHel 3aqaun Jupuxiie s ypaBaenus Jlamnaca B kpyre)
WurerpanbHoe mnpeoOpasoBanue @Dypbe (ompeaeneHue, CBOIICTBa, NpUMEp MNPUMEHEHHS
npeoOpazoBanust Oypre K perIeHuIo 3a1a4 MaTeMaTHYeCcKoi (PU3UKH).



31. UnTerpansHble mpeoOpa3oBaHusi Ha MOIynpsMoil  (mpeoOpaszoBanue Jlarutaca, sin, cos-
npeobpazoBanus Oypwe, mpeodpazoBaHue XaHKEIS ).

32. Bapuanus  ¢yHKIMOHaNma. DKCTpeMyM  (QyHKOmWOHana. BapwanwoHHbIE 3amaud B
MaTeMaTHYeCKOi (hu3uke.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

dopma
HanmMmeHnoBaHmue
No Conepxanue paszaena TEKYIIETOo

azzjena
P KOHTPOJIS

1 2 3 4

1 [TocranoBka u knaccudukamys | [Ipenmer u 3agaun Pewenune 3anau
3a/1a4 MaTEMaTUYeCKOn MaTeMaTU4YecKoil PU3uKe, ee MecTo
¢buznkn B €CcTeCTBO3HaHUU. BbiBoA
OCHOBHBIX YpaBHEHHI
MaTeMaTUYECKON PU3UKH.
HavanbHble ¥ rpaHUYHbBIE YCIIOBHUS.
[TocranoBka 3aznau. 3agaua Komn.
Teopema KoBaneBckoii.
KoppekTHOCTh TOCTAaHOBKY 3a/1a4
MateMatuyeckor ¢usuku. [Ipumep
Anamapa. [Torsarre 0000IEHHBIX
pELIeHUI 3a]1a4 MAaTEMaTHYECKOU
¢usuku u npoctpancTea Coboesa.
[IpuHuun cynepno3uuu ass
JIMHEHHBIX 3a/1a4 MaTEMaTUYECKON
¢busukn. Kiaccudukanus
YPaBHEHUI BTOPOTO MOPAIKA,
JVMHEVHBIX OTHOCUTENIBHO CTAPIINX
MIPOU3BOJIHBIX. XapaKTEPUCTUKH.
[IpuBeneHue ypaBHEHUN K
KaHOHUYECKOMY BUAY

2 VYpaBHeHus runepbonnyec-  |3amaya Komm st BonHoBoro|Pemienue 3amau
koro tura. OCHOBHBIE 33/1auu |ypaBHeHHs. @opmyna Jlamambepa.
Y METOJBI UX PELICHHUS CymecTBoBaHue, €QUHCTBEHHOCTD,
YCTOWUYHBOCTH pelLIeHus.
O606menHoe pemieHue. Pernenue
3a1a4 Ha noaynpsaMon. dopmyisl
Ilyaccona u Kupxroda.
KoppekTHOCTh MOCTaHOBKM 3a/1a4yu
Komm 11 BOJIHOBOro ypaBHEHUSI.
3agavya Kommwm 1 HEOQHOPOIHOTO
YpaBHEHUS.

Kpaesbie 3a1aun 17151 BOJTHOBOTO
ypaBHeHus. @opmyisl I puna.
Teopembl €AMHCTBEHHOCTH,
ycroitunBocTy. 3agada typma—
JInyBuina. Meron paznenenus
nepeMeHHbIX (Pypbe). TeopeMbl
cyuiectBoBaHus. Pemenue
HEOJIHOPOAHBIX 3a/1a4 METOAOM
Oypre. Dynknuu beccens. 3anaya




0 KoJIeOAHWHU KPYTII0H MEMOpaHHI.

Bapuanunonnsie MeToibl B
MaTeMaTH4eCcKol pusnke

OCHOBHBIE TOHSTHS
BapHAIlMOHHOTO UCYUCIICHUS:
MOCTAaHOBKA 3a/1a4d, ypaBHEHUE
Ditnepa-Jlarpanxa KCTpeMyMbl
¢bynkunonanos. Bapuamus
¢dbynkuonana. Bapuanuonnoie
3a/1a4¥l B MAaTeMaTUIEeCKON (DU3HKE.
Bapuanuonnas 3agaua s
HWHTETpaJia SHEPTUH.

Pemenue 3agau

VYpaBHeHHs MapaboIMIECKOTro
tuna. OCHOBHLIE 3a0a4U U
METO/bI UX PEIICHUS

HauansHo-kpaeBbie 3a1aun 1uist
YPaBHEHUS TEIUIONIPOBOAHOCTH.
[Tpunun makcumyma. Meton
@ypbe peleHus KpaeBbIx 3a1ad.
TeopeMbl €eAMHCTBEHHOCTH,
ycroitunBocTu. CylecTBOBaHUE
pemenus. 3amada Komm aiist
yYpaBHEHUS TEIUIONPOBOJAHOCTH.
TeopeMbl €eAMHCTBEHHOCTH,
yCTOWUNBOCTU. PyHIAMEHTAIBHOE
pemenue. Murerpan [lyaccona. 6-
¢bynakus [upaka. 3agaun Ha
noaynpsMoit. Meron ¢pyHKImn
I'puna.

Pemenue 3amau

YpaBHEHHUS JUTMITUYECKOTO
tuna. OCHOBHBIE 3a/1a4H.
Teopuns norenunana

OO01ue cBoiicTBa rapMOHUYECKHUX
¢bynakuit. [IpuHun Mmakcumyma
JUISl TApPMOHUYECKUX (QYHKIUH.
Oneparop Jlannaca B
KPHUBOJIMHEHWHBIX KOOpAUHATAX.
DyHIaMEHTAIILHOE PEILICHUE
ypaBHeHnus Jlamnaca (B
IIPOCTPAHCTBE, Ha INIOCKOCTN).
Kpaessle 3a1aun 11 ypaBHEHHAN
Jlanunaca u Ilyaccona. Teopemsl
eauHCcTBeHHOCTH. @yHK1mu ['pruHa
3amaun Qupuxie. MaTerpansHbie
ypaBHeHUs. Teopus MmoTeHuana.
CBenenue KpaeBbIxX 3a/1a4 K
MHTETPAIbHBIM YPaBHEHUSIM.
CymectBoBanue penieHus. Meton
paszeneHus MepeEMEHHBIX pEeIIeHUs
KpaeBbIX 33J1a4 B IPOCTEUIINX
o0acTsX.

Pemenue 3amau

[IpuMmeHeHne HHTETPaTbHBIX
npeoOpa3oBaHM K PEIICHUIO
3aJa4 MaTeMaTHYeCKOM
buzuku

[IpeobpaszoBanue Jlamnaca.
[Ipeo6paszoBanus Oypre
(9KCTIOHEeHIMaNIbHOE, Sin-, COS-
npeoOpazoBaHmsl, KOHCUHBIE.
[IpeobpazoBanus beccens,
Mennuna. [Ipumepsl npruMeHeHNs
MHTETpaJbHBIX IPeoOpa30BaHMil K
PELIeHUIO 3a/1a4 MaTEMaTHYECKON
busuky.

Pemenue 3agau




2.3.3 JlaGopaTopHble 3aHATHUS
JIaGopaTopHbIe 3aHTHUS - HE IPETYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl HE TPETyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAHYECKOr0 o0ecnedeHUsl ISl CAMOCTOSATEIbHOI PadoThl
o0yyarommxcst N0 JMCHHILIMHE

[TepeueHsb yueOHO-METOUIECKOTO 00ECIICYCHHS TUCITUTUIUHBI I10

No Hammeronane BBIMIOJTHEHUIO CAMOCTOSATEIHHONU paboThI

paznena
1 2 3
1. |Ilpopabotka yueOHoro |baiikoB, B. A. VYpaBHeHuss mareMaTudyeckoi  (QuU3UKU
(TeopeTnyeckoro) [OnexkTpoHHBIM  pecypc]: y4eOHMK W TNPAKTUKYM  JUIs
Marepuaa akajeMuueckoro OakanaBpuara / B. A. baiikos, A. B. XKubep. —
2-e u3a., uctp. U jpom. — M. : UzmarensctBo IOpaiit, 2017. -
URL: https://www.biblio-online.ru/viewer/E4CC7C7D-F3FO0-
4CD2-8080-579C7F19DA97#page/1
YpaBHeHuUs MaTeMaTUYECKOU buzuky. Henuneiinbie
WHTETPUPYEMBbIC YpaBHCHHS [DIIEKTPOHHBIN pecypc|: ydeOHoe
nocobue ans OakanaBpuara U maructpatypsl / A. B. Kubep, P.
. Myprasuna, M. T. XabubymwmH, A. b. Illabar. — 2-¢ u3n.,
ucrip. U gom. — M. : MsparenbctBo IOpaiit, 2017. - -URL:
https://www.biblio-online.ru/viewer/771C984F-6865-4C58-
975B-8020A14EQ0FF#/
2. |BwmonHenue Wnene, AM. YpaBHEHHsT ~ MaTEMaTUYECKOU ¢uzuku
WHUBUTyaJIbHBIX [OnexTpoHHBI pecypc] : yueb. mocobme. — Mocksa
3aJaHUMN Ddu3MaTINT, 20009. — 192 C. — URL:
https://e.lanbook.com/book/2181
CabutoB, K.b. VYpaBHenuss = MaremaTHueckod  (U3MKH
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3. O6pa3oBaTejibHbIE TEXHOJIOTHH

VY aenbHBIN Bec 3aHATHUI, TPOBOAUMBIX B MHTEPAKTUBHBIX (hopMax, onpeaessieTcs r1aBHOM
LEJIbI0 MTPOrPaMMbl, OCOOEHHOCTbI0 KOHTUHI€HTa O0YYaIOIIUXCS U COAEPKAHUEM KOHKPETHBIX
JUCLUIUINH. IHTepakTUBHBIE 3aHATHS HE 3aIlVIAHUPOBAHBL.

B cootBerctBuu ¢ TpeboBanusMu ®PI'OC BO mno HampaBiieHHIO MOATOTOBKH OakalaBpoOB
nporpaMMa IO JUCHUIUIMHE «YPaBHEHUS MaTeMaTWdecKod (QHU3UKU» TMpeaycMaTphBaeT
UCIIOJIb30BaHUWE B Y4eOHOM IIpollecce CleAyollue 00pa3oBaTeiIbHblE TEXHOJIOTHH: YTEHHE
JIEKIHMHA C MCIIOJIb30BaHUEM MYJIbTUMEAUUHBIX TEXHOJIOTUH; pa300p KOHKPETHBIX CUTYyallUH.

KomnbioTepHble TEXHOJIOTUU TO3BOJISIOT MPOBOAUTH CPABHUTEIBHBIA aHAIN3 HAYYHBIX
UCCIIIOBAaHUN 10 JaHHOM mpobieme, SBISASACH CPEICTBOM Pa3HOIIIAHOBOTO OTOOpaXKeHHUs
AITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Toaxox pa3bopa KOHKPETHBIX CUTYalluid IMPOKO UCIOJIb3YyeTCs Kak MpernojiaBaTeieM, Tak
u OakalaBpaMd BO BpeMsl JICKIIMM W aHajdn3a pe3yJIbTaTOB CaMOCTOSTEIBHOW paboThl. IDTO
00yCJIOBJIEHO TeM, YTO B Ipolecce padOThl ¢ YpaBHEHUSIMHU MaTeMaTH4eCKOH (HU3MKH 4acTo
BCTPEUAIOTCS 3a/ladyM, JJIsl KOTOPBIX €IUHBIX MOJXOJO0B HE cyliecTByeT. Kaxknas KOHKpeTHas
3ajJa4ya TpU CBOEM HCCIEJOBAaHHMM HMMEET MHOXKECTBO MOJXO/A0B, a 3TO TpedyeT paszbopa u
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OLIGHKM LEJIOM COBOKYITHOCTHM KOHKPETHBIX cuTyanuil. OcoOEHHO 3TOT MOJXOX HIMPOKO
WCIIOJB3YETCSl IPU ONPEACICHUH aJeKBATHOCTH MATEMAaTHYECKOM MOJENIHU, pe3ylbTaTaM
KOMITBIOTEPHBIX IKCIIEPUMEHTOB.

Lenb nexyuu — 0030p NOHATUI METOJJOB TEOPUU ONIEPATOPOB.

Llens npakmuueckozo 3anamus — HAY4UTb IPUMEHATH TEOPETUYECKUE 3HAHUS IIPU
PELIECHUU U UCCIIEI0BAaHNN KOHKPETHBIX 3a/1a4.

Tembl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBbIKM IIOHMCKAa HMH(OpPMAIMHM, YMEHHUS CaMOCTOSTEIbHO PpACIIUPSTh U YIIyOJIATh 3HAHMS,
IIOJIyYECHHBIE B XO/€ JIEKIIMOHHBIX U IIPAKTUYECKUX 3aHATHM.

4. OueHo4YHbIe CpeACTBA JIsl TeKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOUHOI
aTrecTanuu

4.1 ®oHJ OLIEeHOYHBIX CPEICTB /I MPOBeeHHs TeKyIlel aTTecTalul

VY4eOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpaduKoM ydeOHOTrO mpolecca.
[Ipouecc camocTosITeNbHON pPabOTHl KOHTPOJMPYETCS BO BpeMsl ayJUTOPHBIX 3aHATUH U
WH/IMBUAYAIbHBIX KOHCYJbTanui. CaMocTosiTenbHas paboTa CTYAEHTOB MPOBOIUTCS B (hopme
M3YYEHUS OTACNbHBIX TEOPETUYECKHX BOIMPOCOB IO MpeajaraeMoil JIUTeparype U peuieHHs
MHAMBUAYaJIbHBIX 33]1a4 [TOBBIILIEHHON CI0XHOCTH.

@DOoHJ| OLICHOYHBIX CPEACTB AUCLUHUIUIMHBI COCTOMT U3 CPEACTB TEKYIIEr0 KOHTPOJS (CM.
IIPUMEPHBIE BapUaHThl KOHTPOJBHBIX padOT, MHIMBUYaIbHBIX 33aJaHUil, 3a7a4 U BOIIPOCOB) U
WUTOTOBOM aTTECTaIluu (IK3aMeHa).

B kauecTBE OLEHOYHBIX CpPEICTB, HCIOJB3YEMBIX JJIsi TEKYLIEro KOHTPOJIA
yCIIeBAaeMOCTH, MpeJiaraeTcsi MepeyeHb BOMPOCOB, KOTOPbIE MpopadaThIBalOTCS B Ipoliecce
OCBOEHHUsI Kypca. [laHHBIN IepedyeHb OXBaThIBA€T BCE OCHOBHBIE pa3Jielbl Kypca, BKIIIOYas
3HaHUS, IOJy4aeMble BO BPEMS CaAMOCTOSITEIIbHON PaOOTHI.

OneHka ycreBaeéMOCTH OCYILECTBIISIETCS MO pe3yJibTaTaM: YCTHOIO Ompoca NpHU caaue
BBIMIOJTHEHHBIX CAMOCTOSTEIbHBIX 33/1aHUN, OTBETOB Ha SK3aMEHE.

ATtTectanus no yueOHON JTUCIUILUIMHE IPOBOAUTCA B BUJIE dK3aMeHa. DK3aMEHALlMOHHBIN
OMJIET COAEPKUT JIBa TEOPETMUYECKHX BOMNpOca W OAHY 3anady. CTyneHT TOTOBHT OTBETHI Ha
OwieT B MUChbMEHHOM (popMe B TEUEHHE YCTAaHOBJICHHOTO BpeMeHH. Jlanee sK3aMeH IMpOTEeKaeT B
dbopme cobecenoBaHusl.

IIpumepHoe cofepxkaHue KOHTPOJIbHBIX PadoT

1. Konrponsnas Nel (ITocraHoBKa 3a/1au MaTeMaTH4eCKON GU3MKH).

[TpumepHBbIe 3a1au KOHTPOIbHOU paboTh! Ne 1
Bapmuanr 2
[TocTtaBuTh KpaeByro 3a1auy:

Vrpyruii cTepikeHb HePEMEHHOTO CedeHus S (x ), KOHI[bI KOTOPOT'O YIPYTO 3aKperyieHbI
(ko3¢ dunueHT ympyroro 3akpersieHus K), coBepmiaeT CBOOOJHBIE Maible MPOAOIbHbIC
KoJIeOaHus1, BBI3BAHHBIE HEKOTOPHIM HadalbHBIM BO3MYyIIIeHHEM. [[II0THOCTh Macchl paBHa p(x ),
moxyib ynpyroctn — E(x).

Bapmuanr 2
ITocTtaBuTh KpaeByro 3a1auy:

Bokopas mosepxHocTh crepxkus O<x=</ temnousonuposana. HauanpHas Temmeparypa
CTepXKHS HyJeBas, OJAMH KOHEIl MOJAJEPKUBAETCS NpU HYJIEBOH TemrepaTrype, a Apyroi
Teron3oaupoBad u ¢ mMomenta [ =0 nelicTByer pacnpeneneHHbI BHYTPEHHHI HCTOYHHK
Teruia MorHocTH (X).

Bapuanr 3
IToctaBUTH KpaeByto 3a7ady:

bokoBasi MOBEpXHOCTb CTEp)KHSA TEIUIOM30JMpPOBaHA, a Ha KOHLAX IMPOMCXOJIUT
KOHBEKTHBHBII TEIUIOOOMEH CO cpeJamM, TemIeparypa KOTOpbIX w1 W u2. HavanbHas
TEeMIIepaTypa CTEP)KHS HyJeBas



Bapmuanr 4
ITocTtaBuTh KpaeBylo 3a1auy:
Ha 60k0BO#1 TOBEPXHOCTH TOHKOTO CTEPXHSI POMCXOJUT KOHBEKTUBHBIN TEIIIOOOMEH 110

3akoHy HprooTOHa €O cpemoi, Ttemmeparypa KOTOPOM cp—(l(t). Ha omnom konHue ero
nojiepkuBaeTcsa Temneparypa J (¢ ), a Ha Jpyro# termousonaupoBaH. HauaneHas temneparypa
TOYEK CTEPKHs paBHA HYIIIO.

Bapuant 5
[TocTtaBuTh KpaeByro 3a1auy:

CrpyHa mmHbl | MI0THOCTBIO P(x) ¢ xecrko 3aKpEIUVICHHBIMM KOHLIAMU COBEpLIACT
CBOOO/IHBIC Mallple TONEpeuHble KoJieOaHMs MoJ| JAeHCTBHEM uMmyibca P(x), cooOIeHHOro
TOYKaM CTPyHbI B MOMeHT Bpemenu ! =0, cMmelenus Touek CTPYHbI B HAYalbHBIA MOMEHT
PaBHBI HYJIIO.

Bapuanr 6
[TocTaBuTh KpaeByro 3agauy:

OnHOPOAHBIN CTEPKEHDb MIOTHOCTHIO p(x) JUTMHBI |, OMH KOHEI[ KOTOPOro 3aKperuieH
JKECTKO, a K apyromy ¢ momenrta ! =0 mpumoxena cuna Fy=con, coBepIIaeT cBOOOIHBIC
MaJible IPOI0JIbHBIE KosieOanus. HavanpHbie yCIOBUS IPOU3BOJIBHBIE

Bapuant 7
ITocTtaBuTh KpaeByo 3a1auy:

OpHoponHast cTpyHa UIMHBI | ¢ JIMHEHHOW IJIOTHOCTBIO p(x) COBEpIIACT MaJlble
MOTIepEYHbIE KOJIe0aHHsl B Cpelie C COMPOTHBICHHUEM, MPOMOPIUOHATBLHBIM CKOPOCTH. KOHIIBI
CTPYHBI 3aKperieHbl KeCTKO. B HauaabHBI MOMEHT BPEMEHH CTPyHA HUMeeT (opmy x(7 —x),
HayaJIbHbIE CKOPOCTH TOYEK CTPYHBI HYJIEBbIE, BHEIIHUE BO3/IEUCTBUS OTCYTCTBYIOT.

Bapuanr 8
[locTaBUTh KpaeByro 3agauy:

OIHOPOOHBIN CTEPKEHD INIOTHOCTHEO p(x) naHbl |, koHerr koroporo X=0 3akperuieH, a K
IPOTHBOIIOJIOKHOMY KOHIly TpWiIOkKeHa cuia Q, HampaBieHHas BIOJb CTEPXKHS, COBEPIIACT
CBOOOJHBIE Mallble MPOJOJIbHBIE KoneOaHus. CKOPOCTH TOUYEK CTEP>KHS B MOMEHT BpPEMEHU
t =0 onuceiBaroTcs QyHKIMEN v(x) , CMEILIEHHs B HAYaJIbHBIA MOMEHT PaBHBI HYIIIO.

Bapuant 9
[TocTtaBuTh KpaeByro 3a1auy:

OnmHopojHas CTpyHa, HaTsHyras Mexny Toukamu X=0 wu x=/, cosepmaer
BBIHY/ICHHbBIE MaJble MOMepeyHble Kojebanus moj aencTBueM cuibl f(X,t), paccuuranHoi Ha
enuHuNy JUHBL. B Touke X=|/2 crpyna orrsaruBaercs Ha HeOosbmioe pacctosHHEe h OT
TI0JIOKEHHS PABHOBECHS M B MOMEHT Bpemenu ! = 0 ormyckaercs 6e3 HauaIbHOW CKOPOCTH.

Bapuant 10
ITocTraBuTh KpaeByro 3a1auy:
OnHOpoIHas CTpyHa, KECTKO 3aKpeluieHHas Ha konmax X=0 um x=/, umeer B

HayalbHbII MOMEHT (opmy uo(x)=asin(2T”x)s CrpyHa coBepiiaer CcBOOOJHBIE Majble

norepeyHbie KojeOanusi HauaapHbIE CKOPOCTH OTCYTCTBYIOT.

Bapmuanr 11
ITocTtaBuTh KpaeBylo 3a1auy:

OnuH KOHEIl CTEepKHS JUTUHBI 0 M TUIOMIAJBI0 MOMEPEYHOT0 CEYCHHS S U TUIOTHOCTHIO

p(x) 3akperuieH ympyro (koag¢uiment ymnpyroctu K), a apyroii — cBoOoOjeH, coBepiiact
BBIHY)K/JICHHBIC TPOJIOJbHBIC KOJICOAHUs TMOJ JCWCTBUEM pachpeaencHHoit cuiabsl  G(t),
JEHCTBYIOMIEH BOJb CTEPIKHS, TP MPOU3BOJIBHBIX HAYAJLHBIX JTAHHBIX.

Bapuanr 12
[TocTtaBuTh KpaeByro 3a1auy:



K koHIIaM OJHOPOJHOTO CTEPKHS JIMHBI 0 C IUIOMIA/bI0 MOMEPEYHOro CECUCHHS S H
notHoctsio 2(X) npuIoKeHsl cxxumaromue cuibsl F(t) u G(t), maumnas ¢ momenra =0,
Crep)keHb COBEpILACT BBIHYXKICHHBIC MPOMOJbHBIC KOJICOAHHs IMOJ IEHCTBHEM MOCTOSHHOM
pacripeielieHHON CHITbl P, Ipy HYJIEBBIX HA4albHBIX JaHHBIX.

2. KontponbHas Ne2 (IIpuBeneHne k KaHOHUYECKOMY UM POCTENUIIEMY BUTy YPaBHEHUM €
JIBYMsI HE3aBUCUMBIMU [IE€PEMEHHBIMHU ).

EBnokumoB A.A., IlaBnoBa A.B., PyomoB C.E. YpaBHeHHS MaTeMaTH4ecKOW (U3HKH.
Meroanueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 c1p.15.
[TpumepHBbIe 3a7a9U KOHTPOJIBHOM paboThl Ne 2

BapuanTt 1
1. [TpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHUS:
2 2
a) T4 U og xeo;
X oy’
_él g
== %@»
2. IIpuBectu K npocTeiieMy BUly YpaBHEHHE:
Bapuanr 2
1. [TpuBecT K KAHOHUYECKOMY BUAY YPaBHEHUS:
2 2
a) a—“— Xa_u 0, x>0;

HpI/IBeCTI/I K HpOCTeI/IH_IeMy BI/II[y YpaBHCHUC!

Uy, + 22U, +5U, +%uX +2u, =0.

Bapuanr 3
1. [TpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHUS:
o o
i
== >
—?l é‘
= — ——%— —r=—a
e -
2. IIpuBectu Kk npocTeiieMy BUly ypaBHEHHE:
R R e TR A=
Bapmuanr 4
1. [TpuBecT K KAHOHUYECKOMY BUAY YpaBHEHUS:
) 7 —:.g—@—la %<0 6) %’%é
2. [TpuBectH K npocreiinieMy BUAy ypaBHEHUE:
Bapuanr S

1. ITpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHUS:



—= =€x<0

%@%@%

IIpuBectu K npocTeiieMy BUly YpaBHEHHUE:

Bapuanr 6
1. HpHBeCTH K KAaHOHUYECKOMY BUJY YPABHEHUS:
&l
) =g @?:€ x>0;
0) = &‘
2. HpI/IBeCTI/I K HpOCTeI/II_HeMy BUlY ypaBHeHHe:
BapnaHT 7

IIpuBecTr K KAHOHUYECKOMY BUlY YPABHEHUS:

a).é%‘él

2SNt

2. ITpuBectu K npocreinieMy BUAy ypaBHEHUE:
Bapuanr 8
1. [TpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHUS:
=%
Voo Ve 0
<>
6) éa%é‘%i
= P —
2. [TpuBectu K npocreiinieMy BUAy ypaBHEHUE:
Bapuant 9
1. [TpuBecT K KAHOHUYECKOMY BUAY YpaBHEHUS:
re e
Voo ey
é 4&@’:&
0 ¥ =" o=
2. IIpuBecTyn K nmpocTeiieMy BUly ypaBHEHHE:
Bapuant 10
1. [TpuBecT K KAHOHUYECKOMY BUAY YpaBHEHUS:

a)%%



jo B B
6) %ﬁy(?i x<0, y<0

2. IIpuBectu K npocTeiieMy BUly YpaBHEHHUE:

LR e N T el

BapuanT 11
1. [IprBECTH K KAHOHUYECKOMY BHUlY YPABHECHUS:

@@5@]@

6)%

2. [TpuBectu k npocreiiliieMy BUAy ypaBHEHUE:

B e

—€ x>0, y<0

Bapuaur 12
1. HpI/IBeCTI/I K KAHOHUYECKOMY BUIY ypaBHEHUSI:

) S0y

5) S A ORIy
&w&

2. IIpuBectu K npocTeiieMy BUly YpaBHEHHE:

L s ol il

3. Kontponbnas Ne3 (Pemenue 3agaun Komu ans ypaBHeHuU# runepO0OIMYEcKOro TUIIA.
Pemenue 3anaun Ko 1 3a1a4 Ha nonynpsiMOM 71 BOJIHOBOTO YpaBHEHUS).
EBnoxumoB A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss maremaTHyecKod (DU3HKH.
Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[TpumepHBbIe 3a/1a4 KOHTPOJIBHOU padoTh! Ne 3
Bapmuanr 1
Haiitn pemenue 3anaun Komm:

Pemute cMelllaHHbBIE 321aUH:
i _
2) IS ST € Rt
Y o
6) LT € AT —y N I P—

Bapmuanr 2
Haiitu pemenue 3anaun Komn

a)u;—4d'+3u =0, (X(<oo, y>0; u|_

6) CraSrES® Sxew €

Bapuanr 3
Haiitu pemenue 3anaun Komn



PemmmTh cMemmaHHbIe 3aJa4du:

N A =S =TT = - T= = « Ot
6) MR ES S=aW € R =

Bapuant 4
Haittu pemenue 3agaun Komu

Bapuanr S
Haiitu pemenue 3agaun Ko

a) Uy +4u, +3u, =0, (X(<oo, y>0; u|,=2, u,|_,=sinx.
6) U, =16 {u, +6, t>0, (X(<oo; U, =X*, U, |,=4x.
Pemmuth cMmeniaHHbIE 3aJa4uu.

8) ZAELTENE,
5) T~ TEaR L«

BapuanT 6
Haittu pemenue 3agaun Komu

Pemuntes cMelllaHHbBIE 3a1aUH;
a) HFEL>TEN € AX IR P D=
6) S ES<EY ¢ R T G

Bapuanr 7
Haittu pemenue 3agaun Komm

Pemute cMellIaHHbBIE 32/1aUH:

a) L= >TENK,

Bapuanr 8
Haiitu pemenue 3anaun Komn

Penmte cMelanHeIe 3a1auu:

a) ZEEPNE EY L




Bapuanr 9
Haiitn pemenue 3agaun Ko

Pemute cMmemrannyro 3agauy

2) WFMESTO € Rl —
6) HEAEPI =W« SIS TRl

BapuanTt 10
Haittu pemenue 3agaun Komu

2) -
0) CAER >z

PCH_II/ITB CMCIIAaHHBIC 3a1a4Yn.
1) 2GRt XEW € IR T—x >
6) @é@ﬁ%ﬁﬁﬂ, T = ==l T = T 7= ==

Bapmuanr 11
Haiitu pemenue 3agaun Komum

Pemutes cMelIanable 3aa49u:

1) 22T EW—€ AE AL =7 P—
DR _=F=> S == T= == =%t C-_=

Bapuaur 12
Haiitu pemenue 3agaun Ko

a)

PCI_I_II/ITB CMCIIAaHHBIC 3a1a4Yn.
DRV B oS P e —=2 T = = =
6) CAShES®, S>xEW € WG R = TNl -

4. KoutponbHas Ne 4 (Merong ®ypbe pemieHus CMEMIAaHHBIX 3a7ad ISl ypaBHEHHI
TUNEPOOTUYECKOTO U TapabOTUIECKOTO THUIIOB).
EBmoxkumoB A.A., TlaBmoa A.B., PybmoB C.E. VYpaBHeHuss Marematuuecko (HU3HUKH.
Mertonnyeckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[TpumepHBbIe 3a1auu KOHTPOJIBbHOM padoTs! Ned
Bapmuanr 1
Pemmnts cMmemanHble 3a1a4n:

1) ZA—H EF €O = LCDH=—O@D-€ G PR ECPE€
6) ZET A CIF = D GADESGCETI—

Bapmuanr 2
Penmte cMelanHeIe 3a1auu:



a) z —Rr g5 €O~ LUCD= W@b-€

Bapuant 3
Pemuts cMelllaHHbIE 3a/1a4K;

a)ﬂm, LB =2 D =
6) WAL WED- G- CRaE > =

Bapuant 4
Pemute cMmemrannyro 3agauy

3) ZEERe F T I

Bapmuanrt 5
Pemute cMelllaHHbIE 32/1a4UH;

0) LA rr - g COOP=—
0), 2Bl L EP I -

BapuanT 6
Pemute cMelllaHHbIE 32/1a4H;

) LRCAIZRICI == WD PRI N IR

6) W;\:@:«é s@%%

Bapuanr 7
Pemnth cMemaHHble 3aa4n:

1) T LTPzF SOOI, IDCDEIOIGRER

6) LA € g@%@%

Bapuanr 8
Pemuth cMemaHHble 3a1a4n:

R ] = G
) WO CER == DL GADEGCEI——

Bapuanr 9
Pemuth cMmemanHble 3a1a4n

a) AP I = ==

0) LIS (G- CA D= =
Bapuant 10

Penmte cMelanHeIe 3a1auu:

e — = — i mc= e o= m = = T = =
RERS == ==t>-_SPc, 2=_"El=:T=_ ==




Bapmuanr 11
Pemnte cMemanHble 3a1auu:

BapuanTt 12
Pemuts cMelllaHHbIE 3a/1a4U;

5. KontponpHas Ne 5 (Merox @ypwe perieHus paeBbIX 3a/1a4 il ypaBHeHui Jlamiaca u
IIyacCcoHa).
[Ipumepbl 3a4eTHBIX 3aJaHUI
Bapuanr 1
1. [TocTaBuTh KpaeByro 3a7a4y:

Yrpyruii crepkeHb NEPEMEHHOTO CEYeHUs S (X), KOHI[bI KOTOPOTO YIPYTO 3aKperieHbI
(koaddurment ynpyroro 3akperuieHust K), coBepiiaeT CBOOOJHBIC Mayble MPOIOJIBHBIC
Kosie0aHusl, BRI3BAHHBIC HEKOTOPBIM HAYaJIbHBIM BO3MYIIIeHHEM. [ IIOTHOCTh Macchl paBHA px ),
MOAyJIb yrnpyroctu — £ (x).

2. [TpuBecT K KAHOHUYECKOMY BUAY ypaBHEHUSI:
2 2
a) a—g—xﬁ—g: 0, x<0;
OX oy
0) et e <

Bapuant 2
1. [TocTaBuTH KpaeByro 3a1auy:

BokoBas mosepxnocth crepxkus O<x</ temnousonuposana. HauanbHas Temmeparypa
CTEep)KHS HyJeBas, OJUH KOHEI IOJACPKUBACTCS NpU HYJIEBOH Temreparype, a JIpyroi
Teron3oiuposad u ¢ Momenta ! =0 nelictByer pacrnpeneneHHbI BHYTPEHHHI HCTOYHHK
Teria MotrHocTH ((X).

2. I[IpuBeCTH K KAHOHUYECKOMY BUJIy YPaBHEHHSL:
ou o
a) y—X§: O, X>O;

6) Uy, +2u, +5u,, +%u'x +2u, =0.

Bapwanr 3
1. [TocTaBUTh KpaeBylo 3ajauy:

BokoBasi TOBEpXHOCTH CTEpKHS TEIUIOM30JMPOBAaHA, a Ha KOHIAX MPOHCXOIUT
KOHBEKTHBHBII TEIUIOOOMEH CO cpeJamM, TemIleparypa KOTOpbIX w1 W u2. HavanbHas
TeMIIepaTypa CTepKHs HyJIeBast

2. [TpuBecTH K KAHOHMYECKOMY BHU]Ty YPaBHEHHMS:
é,- @ié"
= o

0) RETRe e I A €



Bapuanrt 4
ITocTtaBuTh KpaeBylo 3a1auy:
Ha 60k0BO#1 TOBEPXHOCTH TOHKOTO CTEPXKHS MPOMCXOTUT KOHBEKTHBHBIM TEIJIO0OMEH 110

3akoHy HprooTOHa €O cpemoi, Ttemmeparypa KOTOPOM cp—(l(t). Ha omnom konHue ero
nojiepkuBaeTcsa Temneparypa J (¢ ), a Ha Jpyro# termousonaupoBaH. HauaneHas temneparypa
TOYEK CTEP>KHS paBHA HYIIIO.

[TpuBecT kK KAHOHUYECKOMY BUAY ypaBHEHUSI:

)RR
0) 2t e e it

Bapuanr 5
[TocTaBuTh KpaeByo 3ajauy:

CrpyHa mnuHbl | MJIOTHOCTBIO P(x) ¢ xectko 3aKpEIJICHHBIMA KOHLIAMH COBEpLIACT
CBOOO/IHBIC Mallple TONEpeuHble KoJeOaHMs MoJ| JAeHCTBHEM uMmyibca P(x), cooOIeHHOro
TOYKaM CTPyHBI B MOMeHT BpeMenu ! =0, cmelienus ToYek CTPYHBI B HAYaIbHBIA MOMEHT
PaBHBI HYJIIO.

[TpuBecTH K KAHOHMUYECKOMY BUJly YPaBHEHMS:

=%

a) x— ———— ix<0;

o> o
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Bapuant 6
[TocTaBuTh KpaeByro 3a1auy:

OnHOPOAHBIN CTEPKEHBb MIOTHOCTHIO p(x) JUTAHBI |, OMH KOHEI[ KOTOPOro 3aKperuicH
JKECTKO, a K apyromy ¢ momenrta ! =0 mpumoxena cuna Fy=con, coBepIIaeT cBOOOIHBIC
MaJible poosIbHbIE Kosiebanus. HauanbHble yCinoBUs IPOU3BOJIbHBIE

IIprBECTH K KAHOHUYECKOMY BUlYy YPaBHEHUS:

=%

a) xX— ———— ix>0;

= oF
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Bapuant 7
ITocraBuTH KpaeByto 3a7auy:

OnHoponHasi cTpyHa AiauHBl | ¢ JHHEWHOH TMIIOTHOCTBIO p(x) COBEpLIACT MaJble
nornepeyHble KojaeOaHusl B Cpelie C CONPOTUBICHUEM, MPONOPIHOHAIBHBIM CKOpOCTH. KOHIIBI
CTPYHBI 3aKpeIjIeHbl )KECTKO. B HadanbHbBIII MOMEHT BpeMEHM CTpyHa UMeeT (hopMy x(I—x),
HavaJIbHbIE CKOPOCTH TOYEK CTPYHBI HYJIEBbIE€, BHEITHHE BO3/IEHCTBUS OTCYTCTBYIOT.

ITpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHUS:

él c2r
Q) S oA

6) Tttt ¥

BapuanT 8
ITocTtaBuTh KpaeBylo 3a1auy:

OIHOPOIHBIN CTEPKEHD ITIOTHOCTHIO p(x) quansl |, koHer kotoporo X=0 3akperuieH, a K
IPOTHBOIOJIOXKHOMY KOHIly HpuiokeHa cuia Q, HampaBieHHAs BJOJIb CTEPXKHs, COBEpIIAET
CcBOOOAHBIE Mallble NMPOJOJIbHBIE KojiebaHHs. CKOPOCTH TOYEK CTEp’KHS B MOMEHT BpPEMEHU
t =0 onuceiBaroTcs QyHKIMEN v(x ) , CMEILIEHNSI B HAYAJIbHBII MOMEHT PAaBHBI HYIIIO.

[TpuBecT K KAHOHUYECKOMY BUAY YpaBHEHUSI:
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a) y+y¥:0,y>0;
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Bapuant 9
[TocTaBuTh KpaeByro 3a1auy:

OnHoponHas CTpyHa, HarsHyras Mexay Ttoukamu X=0 wu x=/, cosepuaer
BBIHY)K/ICHHbIC MaJible IOMepeuHble Kojebanus mojn aeiicteuem cuibl f(Xt), paccunranHoi Ha
enuHuNy JUMHBL. B Touke X=|/2 crpyna orrsaruBaercs Ha HeOombmioe paccrosHue h oT
TI0JIOKEHHs PABHOBECHS M B MOMEHT Bpemen ! = 0 ormyckaercs 6e3 HauaIbHOMW CKOPOCTH.

[IpuBecTH K KAHOHUYECKOMY BUY YPaBHEHUS:

2 2
a) %+y%zo,y<0;

6) e 5 S o<
Bapuant 10

ITocTaBuTh KpacBYIO 3a/1avy:
OI[HOpOI[HaH CTpyHa, KCECTKO 3aKpCIUICHHAas Ha KOHLAX x=0 u x:l, HUMCCT B

HayalbHbII MOMEHT (GopMy Up (X)= asin(zT”Xj, CrtpyHa coBepuaeT CBOOOJHBIE Majble

norepevHbie Kosiebanusi HagambHbIE CKOPOCTH OTCYTCTBYIOT.
[TpuBecT K KAHOHUYECKOMY BUAY ypaBHEHUSI:

P s
) SIS
0) LRI W or F o=t

Bapuanr 11
ITocTtaBuTh KpaeByro 3a1auy:

OnuH KOHEIl CTepKHs UTHHBI 0 W TUTOIIAbI0 MOMEPEYHOTO CEYEHHs] S U IUIOTHOCTHIO
p(x) 3akperyieH ymnpyro (koa¢ddumment ympyroctd K), a apyroii — cBOOOJEH, COBepIacT
BBIHY)KJICHHBIC TPOJOJbHBIE KOJIeOaHUs MO JeWCTBHEM pachpeaencHuoi cuiasl  G(t),
NENCTBYIONIEH BAOIL CTEPIKHSI, IPU MPOU3BOJILHBIX HAYabHBIX JAHHBIX.

[TpuBecTH K KAHOHUYECKOMY BUAY YpaBHEHUS:

cRa DT> T >
)X s oo 0 Y<0
0) e NN T

Bapuant 12
[TocTaBuTh KpaeByro 3agauy:
K KkoHIIaM OJHOPOJHOTO CTEPKHS JIMHBI 0 C IUIOMIAIBI0 IMOMEPEYHOrO CEUCHHS S H

mtotsocteio 2(X) IpUIIOXKEHBI CxkuMaromue cunbl F(t) n G(t), maunnas ¢ momenta =0,
CrepkeHb COBEpILACT BBIHYXKICHHBIC MPOJMOJBbHBIC KOJICOAHHs IMOJ NEHCTBUEM MOCTOSHHOM
pacnpeienieHHo cuitbl P, Ipy HyJIeBBbIX HAYaIbHBIX JaHHbIX.
[IpuBecTH K KAHOHUYECKOMY BULY YPaBHECHUS:
é@g& T2
VT S e OV
0) Lt e ek il

Bapnanr 13
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IlocTaBUTh KpaeByro 3anauy:

HauanbHas Temmeparypa TOHKOTO OJHOPOJHOTO cTepykHs JauHOi | paBHa Hymo. Koner
x=0 crepxHA NOANEPKMBAETCA NPH IOCTOAHHOM Temmeparype Yo, a Ha KoHme X=1
MPOUCXOIUT TETUIOOOMEH C OKPYXAIOIIeH Cpemoi, TemrmepaTypa KOTOpPOW paBHA HYIIO.
BHYTpeHHUX UCTOYHUKOB TEIJIa CTEPKEHb HE UMEET.

[IpuBecTr K KAHOHUYECKOMY BU1Y YPAaBHEHHUSI:

Foe T
a) )i%_%ﬁ x<0, y<0

6) PR A TR e il—o

Bapuant 14
[TocTaBuTh KpaeByo 3ajauy:
Jlana TOHKas NPSAMOYrojbHAas IUIACTUHKA CO CTOpPOHAaMHU |, M 1jisi KOTOpO#l HM3BECTHO
HavalbHOE pacnpeeicHue Temnepatypsl f(X, y). Bokossie ctoponst X =0 u x =1 Bce Bpems
HaOIIOJCHUs YACP)KUBAIOTCSA MPU TEMICPAType, PABHOW HY/IO, a 0ba OCHOBAaHHsS HMMCIOT

3aJIaHHOE pacIpeesieHue TEMIIEPATYPhI: 4,
[IpruBeCTH K KAHOHUYECKOMY BHJLY YPAaBHECHUS:

Foe T,
)2 P52 x<0, y>0

) PRl 3 it

BapuanT 15
ITocTtaBuTh KpaeByo 3a1avy:

KoHIIbI OHOPOHOM CTpyHBI AauHO# | yripyro 3akperuiersl (koaddunmeHt ynpyroctu K).
CrpyHa coBepmiaeT CBOOOJHBIE TIONEpPEUYHbIE KOJCOAHHMS IPH WM3BECTHBIX HAYaIbHBIX
cMemeHusX a(x) ¥ CKopocTsx V(X).

IIpuBeCTH K KAHOHUYECKOMY BHJIY YPaBHEHUS:

e
0) e T e Tt W et

BapuanT 16
ITocraBuTh KpaeByto 3a7ady:
OnHoponHas cTpyHa miauHBI | ¢ JHHEHHOH TMJIOTHOCTHIO p(x) COBEpLIACT MaJble
MOTIepeYHbIe KOJIEOAHUsI B CPEJIE C COMPOTHUBIIEHUEM, NPONOPLMOHAIBHBIM KBaJpaTy CKOPOCTH.
KoHIBI CTpyHBI 3aKperuieHbl KeCTKO. B HadajabHBII MOMEHT BpEeMEHH CTpyHAa HMeeT (Gopmy

. V3 o
SIn (T Xj , HAYaJIbHBIC CKOPOCTH TOYCK CTPYHBI HYJICBBIC, BHCIIHHUEC BO3JACUCTBHUA OTCYTCTBYIOT.

HpI/IBCCTI/I K KaHOHUYCCKOMY BHUY YPaBHCHUS:

a) @g@ &?_z;—..i y<0

0) PP I i AP RS

Bapuant 17
ITocTtaBuTh KpaeBylo 3a1auy:

Ha 00kxoBOI1 MOBEpXHOCTH TOHKOTO CTEPKHS MPOUCXOAUT KOHBEKTUBHBIN TETNIOOOMEH IO
3akoHy HprOTOHA cO cpenoil, TemmnepaTypa KOTopou uo. Ha ogHOM KOHIIE ero moaaep:KuBaeTcs
Temmepatypa J (¢ ), a Ipyroi TeraousonupoBaH. HauanbHas TeMieparypa ToueK CTEpKHS paBHA
HYJIIO.

[IpuBecTr K KAHOHUYECKOMY BU1Y YPABHEHHUSI:
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Bapuanr 18
[TocTaBUTh KpaeByro 3a7a4y:
bokosasg MOBCPXHOCTb CTCPIKHA TCILNIOU30JIMpOBaHa, HAa OAHOM KOHIC IIPOUCXOIUT
KOHBEKTHUBHBI TEIJIOOOMEH CO Cpelol, TeMmieparypa KOTOpOH w1, a Ha JApyroM

MO/ IEPKUBACTCS ITOCTOSIHHAS TeMIlepaTypa u2. HauanbHas Temneparypa CTEp:KHs HyJeBas
ITpuBecTH K KAHOHUYECKOMY BUY YPABHEHHS:

a>f§%&j§‘
6) R M e T il s

Bapuant 19
ITocTtaBuTh KpaeByo 3a1auy:

CrpyHa mmmHbl | II0THOCTBIO p(x) ¢ YIIPYro 3aKPEIUICHHBIMU KOHIaMu (Kod(hduimeHt
yrnpyroctd K) coBepiaer CBOOOAHBIC Majible MOIMEpPEYHbIC KOJCOAHUS MO ICHCTBHEM O[]
JICHCTBHEM BHEIIHEH pacipee/ieHHON Harpy3ku F(X) cMeleHns TOYeK CTPYHBI U KX CKOPOCTH B
HavyaJIbHbIA MOMEHT PaBHBI HYIIIO.

[IpruBeCTH K KAHOHUYECKOMY BHJLY YPAaBHECHUS:

Bapuant 20
[TocTaBuTh KpaeByro 3ajauy:

OnuH KOHEIl CTEPKHS JIMHBI d ¢ IO b0 TOMEPEYHOro ceueHust S(X) U MIOTHOCTHIO
p(x) 3aKkperuieH ynpyro (koadduiment ympyroctu K), a apyroii — KecTko, COBepIaeT
CBOOOJHBIE MpPOJOJbHbIE KoJeOaHus. B  HauvalbHBII MOMEHT BpEMEHHM CTEp)KEHb
Helle)OPMHUPOBAH, & €r0 TOYKH UMEIOT CKOPOCTH V(X).

[TpuBecTH K KAHOHMUYECKOMY BH]Ty YPaBHEHHMS:

DE SRS e o
0) 2R AT Mont=F ot A

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB /Il NPOBeAeHUsI IPOMEKYTOUYHON aTTeCTAUM
Bomnpocs! k 3x3aMeHy B 6 cemecTpe
[Tonstue nuddepeHaTbHOr0 YpaBHEHUS € YaCTHBIMM MPoU3BOJAHBIMU. [TocTaHoBKa 3amau
MaTeMaTH4ecKoi (u3uku. THUIIBI KpaeBBIX YCIOBHIA.
KoppekTHocTs TOCTaHOBKH 3a/1ay MaTemMaTudeckol ¢pusuku. [Ipumep Amxamapa.
BoiBon ypaBHeHusi koneOaHusi cTpyHbl. [Ipumepbl JIpyrux ypaBHEHUH MaTeMaTH4YecKOu
busuky.
BrIBOZ ypaBHEHMS TEIUIONPOBOIHOCTH.
BbiBoz1 ypaBHEHMI TMIPOIMHAMUKY U aKyCTUKH.
Knaccudukanuusa nuHeWHbIX AuQ@epeHunanbHbIX YpaBHEHUH BTOpPOTO IMOpsIKa B YaCTHBIX
MIPOU3BOIHBIX (OOIIUI CITydaif).
Knaccudpukanuusa nuHedHBIX AuddepeHInaTbHbIX ypaBHEHUH BTOPOro IMOpsiKa C ABYMS
HE3aBUCUMBIMU [IEPEMEHHBIMHU. XapakrepucTuueckas IIOBEPXHOCTb. ITpumepsl
XapaKTEPUCTHK.
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[IpuBeneHrne K KaHOHWYECKOMY BHIY UG (GEpeHINATBHBIX YPaBHEHHUN BTOPOTO TOPSIKA C
JIBYMsI HE3aBUCHUMBIMU IEPEMEHHBIMHU (TUIEPOOINYECKOTo THIIA, MapabdOJIUYeCcKOro THIIA,
AJUIMITHYECKOro TUNa). JIeMMa o XxapakTepucTHKaX

Pemenue 3amaun Komm s ogHOMEpHOTO BOJTHOBOTO yYpaBHeHus. Dopmyna [’ Anambepa
Cyl1ecTBoBaHUE, €IMHCTBEHHOCTh U YCTOMUMBOCTD pelieHus 3agaun Komm a1 ogHOMeEpHOro
BOJIHOBOTO ypaBHeHHs. O000IIEHHOE pelIeHHe.

Pemenue kpaeBbIX 3a/1a4 JIsl OJHOMEPHOT'O BOJIHOBOTO YPaBHEHUS HA MOJIYIPSIMOM.

Pemenne 3amaun Kowmm nis 1ByXMEpHOro U TPEXMEPHOTO BOJHOBBIX ypaBHEeHMiI. Dopmyia
Ilyaccona. ®U3NYECKUNA CMBICI PELICHUS.

Pewenne 3amaun Komu a1 HEOZHOPOAHOTO BOJIHOBOTO YPAaBHEHHMS.

EAMHCTBEHHOCT M YCTOMUYMBOCTBH peuieHus 3aaauud KomwM Il BOJHOBOIO YpaBHEHHUS
(TpexXMepHBIN clTydaid).

Meton ®@ypbe pelieHHs CMEIIaHHBIX 3a4ay JUlsl BOJIHOBOTO ypaBHEHUS (Ul OJHOPOJHBIX U
HEOJIHOPOJHBIX YPAaBHEHUN U TPAHUUHBIX yCIOBH). EAMHCTBEHHOCTD pelIeHus.

[Tpumeps! penieHns CMENIaHHBIX 33a1a4 (3a7ada 0 KoJIeOaHUAX OrpaHUYEHHOU CTPYHBI, 3a7a4a
0 KoJIeOaHUAX KPYIII0il MeMOpaHbl

Oyukuuu beccens. CroiictBa Gynknuii beccerns.

CwmemianHble  3aJa4d U1 yYpaBHEHUs  TEIUIONPOBOAHOCTU. [lpuHuumm Makcumyma.
KoppekTHOCTh MOCTaHOBKYM CMEIIAHHBIX 33a4 JJIsl ypaBHEHUS TEIIONPOBOIHOCTH.
[Ipumenenne Meroma @Dypbe K pEHICHUIO CMEIIAaHHBIX 3aJad  JUIsl  ypaBHEHUS
TETUIONPOBOTHOCTH (OAHOPOJIHOTO U HEOAHOPOIHOTO).

Pemenue 3anaun Ko ans ypaBHeHus TeronpoBogHocTd. Metoa ¢pynkuumii ['puna.
Pemenue 3a1aun 0 paclipoCcTpaHEHUH TEIUIa B TPEXMEPHOM IPOCTPAHCTBE.

OcCHOBHBIE TUIIBI KPAeBBIX 3a/1a4 Uil YpaBHEHUM 3yuMnTHYecKoro tuna. [lpuniun makcumyma
st TapMoHnueckux Gynkmmid. opmynsl ['puna.

EnuHCTBEHHOCTD pelleHts KpaeBbIX 3a4a4 JUisl YPaBHEHHUM 3JUIMITUYECKOrO THUIIA.

@®yukunu ['puHa BHyTpeHHuX 3ana4 Jupuxie n Helimana.

[Ipumenenne ™erona ¢yHkuuii [puHa K pemieHHIo KpaeBbIX 3afad Jid YpaBHEHHA
AIUTMNTUYECKOTO TUNA (pellleHue BHyTpeHHe! 3ai1aun Jupuxie 1uis mapa)

HepasenctBo [Napnaka. CBoiicTBa rapMoHHYecknx (GpyHKUUN (GYHKIHH, TapMOHUYECKHE BO
BCEM MPOCTPAHCTBE, TEOPEMBI O TIOCIIEIOBATEIBLHOCTIX TAPMOHUYECKUX (PYHKITUH).
OOBbeMHBII U TOBEPXHOCTHBIE MOTEHIIUATBI U UX CBOMCTBA.

Pemenue 3amgau Iupuxine u Helimana ¢ mOMOIIBIO OTEHIIUAJIOB.

[Ipumenenne metona dypre K pElICHUIO KpaeBbIX 3ajad JJis YPABHEHHUH SJUIMITHYECKOTO
TUMa (peleHne BHyTpeHHen 3aaaun Jupuxie s ypapHeHus Jlaraca B kpyre)
WuterpanbHoe mnpeoOpasoBanue @Dypbe (ompeneneHHe, CBOMCTBA, NpUMEp NPUMEHEHUs
npeoOpazoBanus Dyphe K PEMICHHUIO 3a/1a4 MaTEMaTHIECKON (DU3UKN).

WuTerpanbuplie mpeoOpa3oBaHus Ha TonympsMoil  (mpeoOpasoBanue Jlammaca, sin, cos-
npeodpaszoBanusa Pypwe, npeoOpazoBaHre XaHKENs).

Bapuamus  gynkumonama. OkctpemyM  dyHKIMOHana. BapuanuoHHblE 3amadd B
MaTeMaTu4ecKon (pu3uke.

Bomnpocsl k 3a4eTty B 5 cemecTpe
[Tonatue nuddepeHaIbLHOr0 YpaBHEHUS ¢ YaCTHBIMU NMpou3BOAHBIMU. [TocTaHOBKA 3a1au
MaTeMaTH4ecKoi GU3MKH. TUIIBI KPAeBBIX YCIOBHM.
KoppeKkTHOCTh MOCTaHOBKH 3aJau MaTeMaTHueckon ¢pusuku. [Ipumep Anamapa.
BoiBon ypaBHeHusi koneOaHusi cTpyHbl. [Ipumepbl Ipyrux ypaBHEHUH MaTeMaTHYecKOu
busuky.
BrIBOZ ypaBHEHMS TEIIONPOBOIHOCTH.
BbiBOo/ ypaBHEHNI TMIPOIMHAMUKN U aKyCTUKH.
Knaccudukanuusa nuHeWHbIX AuQ@epeHnnanbHbIX YpaBHEHUH BTOpPOTO MOpsiIKa B YaCTHBIX
MIPOM3BOIHBIX (00K CiTydaid).
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Knaccupukanus nunHedHbIX nudepeHIualbHbIX YpaBHEHUH BTOPOTO MOpSAAKA C JABYMS
HE3aBUCHMBIMU HEPEMEHHBIMH. XapakrepucTuieckas IIOBEPXHOCTb. [Tpumepsr
XapaKTEPUCTHK.

IIpuBenenne Kk KaHOHHYECKOMY BHUY AU(depeHIHanbHbIX YpaBHEHHH BTOPOro MoOpsaka C
IBYMSI HE3aBHUCHUMBIMHU TEPEMEHHBIMH (TUNEPOOIMYECKOro THUIMA, NapaboNMYecKoro THIIA,
AUIMNTUYECKOro TUMa). JIeMma 0 XapakTepucTHUKax

Pemenue 3anaun Komm as ogHOMepHOTO BOJTHOBOTO YpaBHeHus. Popmyina [’ Anambepa
Cy1iecTBoBaHME, €JMHCTBEHHOCTh M YCTOMYMBOCTb pelieHus 3aaaun Komm a1 oJHOMEpHOTo
BOJIHOBOTO ypaBHeHUs. O000IEHHOE pelIeHue.

Pemienune kpaeBbIx 3a/1a4 Ui 0OJHOMEPHOI'O BOJIHOBOT'O YPaBHEHUS Ha MOJIYTIPSMOM.

Pemenne 3anaun Komm miis 1ByXMEpHOrO M TPEXMEPHOTO BOJHOBBIX ypaBHEHMU. DopMyiia
[Tyaccona. ®u3nueckuii CMbICI PELICHHUS.

Pemenue 3anaun Koum 118 HEOJHOPOIHOTO BOJHOBOI'O YPAaBHEHUS.

EnMHCTBEHHOCTh W yCTOWYMBOCTH pelieHus 3anadv KomwM Ui BOJHOBOTO YpaBHEHUS
(TpexMepHBIii city4aii).

Meton ®dypre pelieHHss CMELIaHHBIX 3a]lad JUIsl BOJIHOBOTO ypaBHEHHUs (U1 OJHOPOJHBIX U
HEOJIHOPOAHBIX YPaBHEHUN U TPAHUYHBIX yCIO0BHM). ENMHCTBEHHOCTD pelieHus.

[Tpumeps! pelieHus CMENIaHHBIX 3aa4 (3ajada 0 KoJeOaHUsAX OrpaHUYEHHOU CTPYHBI, 3a7aua
0 KOJIEOaHUAX KPYTIIOH MEMOpaHbI

Bonpocs k 3auery B 6 cemecTpe
Oynkunu beccens. CoiictBa pynkuuii beccens.
CMemianHble  3aJauu I YpaBHEHMsI  TEIUIONPOBOAHOCTH. [lpuHumMn  Mmakcumyma.
KoppeKkTHOCTh MOCTaHOBKY CMEIIAaHHBIX 3aa4 JJIs ypaBHEHUS TEIUIONPOBOIHOCTH.
IIpumenenne Meroma @ypbe K pEUNICHUIO CMELIAHHBIX 3aJad Ul ypaBHEHHS
TEIUIONPOBOJHOCTH (OJHOPOAHOTO U HEOJHOPOAHOTO).
Pemenue 3anaun Ko s ypaBHeHus TemionpoBogHocTu. Meron ¢pynkuumii I'puna.
Perenune 3anauu 0 paclipoCTpaHEHHUH TEILIA B TPEXMEPHOM IIPOCTPAHCTBE.
OcHOBHbIE THIIBI KPAeBBIX 3ajay JUlsl ypaBHEHUH 3tunTH4Yeckoro tuna. [IpuHinun makcumyma
11 TapMoHnueckux GyHkimid. ®opmynsl I'puna.
EnuHCTBEHHOCTD pElIeHNs KPaeBbIX 3a4a4 JUIsl YPaBHEHHUU dJUIMITUYECKOTO THUIIA.
Oyukuuu ['puna BHyTpeHHUX 3an1a4 Jupuxie u Helimana.
[Ipumenenue ™erona ¢yHkuuii [puHa K pemieHHIo KpaeBbIX 3agad JUlsl ypaBHEHUH
IMNTUYECKOT 0 TUMA (pellieHre BHYTpeHHel 3a1aun Jlupuxie uis mapa)
HepasencrBo [Napnaka. CBoiicTBa rapMoHUYeCKHX (PYHKUIMN ((QYHKIUU, TapMOHUYECKUE BO
BCEM NIPOCTPAHCTBE, TEOPEMBI O MOCIIEA0BATENFHOCTAX FTAPMOHNYECKUX (QYHKIIHI).
OObeMHBIN U MOBEPXHOCTHBIE MOTEHIIUAJIBI U UX CBOMCTBA.
Pemenune 3anau Jlupuxie u Helimana ¢ MOMONIIBIO TIOTEHIIUATIOB.
IIpumenenne metona dypre K PEMICHUIO KPAaeBbIX 3a1ad ISl YPABHEHUHN SJUIMITHYECKOTO
TUNa (perieHue BHyTpeHHel 3aqauun Jupuxiie s ypaBHeHus Jlamnaca B kpyre)
WnrerpanbHoe mnpeoOpazoBanne @Dypbe (ompezeneHue, CBOIICTBa, NpUMEp NPUMEHEHHS
npeoOpazoBanusi Oypre K perIeHuto 3a1a4 MaTeMaTu4ecKoi (PU3UKH).
WnuTerpanbuble mpeoOpa3oBaHus Ha moiymnpsiMol  (mpeoOpazoBanue Jlammaca, sin, cos-
npeobpaszoBanusi Oypre, npeodpazoBaHre XaHKeENs).
Bapuammss  ¢ysknmonana.  OkctpemyMm  dyHKIOHMOHAna. BapuanuoHHBIE 3a7add = B
MaTeMaTH4ecKoi (usuke.

5. IlepeyeHb OCHOBHOI W JOMOJHMTEJbLHOH y4eOHOH JMTEepPaTypbl, HEOOXOAUMOI

IJIS1 OCBOCHHS THCIHUILINHEI

5.1 OcHoBHas1 TUTEpaTypa:



1. baiikoB, B. A. YpaBHeHus: MaTeMaTH4ecKoil GU3UKU [ DIEKTPOHHBIN pecypc]: yueOHUK U
MPaKTUKYM ISl akajeMuueckoro O6akamaBpuara / B. A. baiikos, A. B. XXubep. — 2-e uz ., ucnp.

u gon. — M. : MWspmarenbctBo FOpaiir, 2017. - URL: https://www.biblio-
online.ru/viewer/E4CC7C7D-F3F0-4CD2-8080-579C7F19DA97#page/1
2. VYpaBHeHHsT MareMaTHuecKol ¢u3uku. HenuHelHble HWHTErpUpyeMble YpaBHEHUS

[DnekTpoHHBIN pecypc]: yueOHOe mocodue miis OakagaBpuaTa U MaructpaTtypsl / A. B. XKubep,
P. 1. Myprazuna, . T. XabuOymmun, A. b. labar. — 2-e u3a., uchp. U jpom. — M. :
UznarensctBo IOpaiit, 2017. - -URL: https://www.biblio-online.ru/viewer/771C984F-6865-
4C58-975B-8020A14EQ0FF#/

3. Nneun, A.M. VYpaBHeHHs MaTteMaTH4eckol (U3UKH [DIEKTpOHHBIH pecypc| : yueo.
nocobue. — Mocksa : @usmatiut, 2009. — 192 ¢. — URL: https://e.lanbook.com/book/2181
4, Caburos, K.b. YpaBHeHHss MmateMaTH4eCcKON (PU3UKK [ DIEKTPOHHBINA pecypc| : yued. —

Mocksa : ®usmariut, 2013. — 352 ¢. — URL.: https://e.lanbook.com/book/59660

5.2 JlonosiHMTe/ILHAS TUTEPaTYpa

1. Epodeenko, Bukrop TuxoHoBuY. VYpaBHEHHs C YAaCTHBIMH TMPOU3BOAHBIMU H
MaTemarudeckue mojnenu B dkoHomuke [Tekcr] : xypc sneknuii / B. T. Epodeenko, U. C.
Koznosckas. - U3n. crep. - Mocksa : URSS : [JIUBPOKOM], 2016. - 244 c. - bubauorp.: c. 241.
2. bynak, bopuc Muxaiinouu. COOpHHK 3amad mo martemarudeckoil ¢usuke [Tekcr] :
yuebHoe mocobue Juist ctyaeHToB yH-ToB / b. M. bynak, A. A. Camapckuii, A. H. TuxoHos. -
Uzn. 4-e, uctip. - M. : DUMATIIUT, 2004. - 688 c.

3. EBnmokumos, Anekcannp Anekcanapouu (KyOI'Y). YpaBHenus matemaruueckoil Gpusuku
[Tekcr] : Meron. ykazanus / Kybanckuii roc. yH-T. - Kpacaonap : [b. u.], 2002. - 36 c.

4. EwmenbsnoB, B.M. YpaBHenus maremaruueckoil ¢pusuku. [IpakTuky™m Mo penieHuro 3aaad
[DnexTpoHHBIH pecype] : yueb. mocobme / B.M. EmenbsinoB, E.A. Pribakuna. — CaHKT-
[TerepOypr : Jlanp, 2016. — 216 c. — URL.: https://e.lanbook.com/book/71748

5. Jepesuu, W.B. IlpakTukym 1o ypaBHEHMSIM MaTeMaTU4YeCKOM (QU3UKU [DIEKTPOHHBIM
pecypc] : yueb. mocobue / N.B. [lepeBuu. - Cankt-IlerepOypr : Jlans, 2017. — 428 c. — URL:
https://e.lanbook.com/book/95131.

6. Ilpokynun, /I.A. YpaBHeHuss MaTemaTtuueckoil Qpu3nku[DneKTpoHHBIN pecypc] : yueOHOe
nocobue / JI.A. Tlpokynun, T.B. I'myxapesa, U.B. Ka3zauenko ; MunuctepcTBo 00pa3oBaHust u
Hayku P®, depepanbHoe TrocymapcTBeHHOE OOJKETHOE O00pa3oBaTelIbHOE YUpekKACHUE
BBICIIETO MPOQECCHOHAITBHOTO 00pa3zoBaHus «KemMepoBCKuii rocy1TapCTBEHHBIN YHUBEPCUTET. -
KemepoBo : KemepoBckuii rocynapctBeHHblii yHuBepcuter, 2014. - 163 c. - URL:
http://biblioclub.ru/index.php?page=book&id=278923

IMepuoanyeckne U3TaHUS:

1. Nudpopmaruka U oOpa3oBaHHe. - URL:
https://dlib.eastview.com/browse/publication/18946
2. Nupopmaruka B HIKOJIE. - URL:

https://dlib.eastview.com/browse/publication/18988/udb/1270

6. Ilepeuens pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHKAIMOHHOH ceTH «UHTepHETY,
HCOﬁXOlII/lelX IJISA OCBOCHUSA JUCHUIIIIMHbBI

Ne | HaumenoBanue QJICKTPOHHOT'O peCypca Cchuika Ha BHCKTpOHHLIﬁ azpec

1. | DnektponHblii katamor HayuHoit Oubmmoreku | https://www.kubsu.ru/
Ky6I'y

2. | DnexTpoHHas O6ubmmorteynas cucrema «BOOK.ruy | https://www.book.ru
000 «KHoPyc meamna»

3. | DnexTpoHHas O6ubnmoreyHas cucrema | www.biblioclub.ru
"Vuusepcurerckas 6uoimoreka ONLINE"
4. | DnekTpoHHas OubIHoTEeYHAS cucreMa | WWw.znanium.com

«ZNANIUM.COM» OO0 «(3HAHUYM»



https://www.biblio-online.ru/viewer/771C984F-6865-4C58-975B-8020A14E00FF#/
https://www.biblio-online.ru/viewer/771C984F-6865-4C58-975B-8020A14E00FF#/
https://e.lanbook.com/book/2181
https://e.lanbook.com/book/71748
https://e.lanbook.com/book/95131
http://biblioclub.ru/index.php?page=book&id=278923
https://dlib.eastview.com/browse/publication/18946
https://dlib.eastview.com/browse/publication/18988/udb/1270
https://www.kubsu.ru/
http://www.book.ru/
http://www.biblioclub.ru/
http://znanium.com/catalog.php

5. | DnekrpoHHas OubnmoTeyHas cucrema | http://e.lanbook.com/
n3gareiascrsa 'Jlann"

6. | DnekTponHas 6ubnuoreunas cucrema "HOpait" http://www.biblio-online.ru

1. Enwnas xomrekums mudpoBeIXx oOpa3oBareiabHbIX pecypcoB. URL:  http://school-
collection.edu.ru/

2. Uudopmarnmonnas cucrema «EquHoe OkHO mocTymna K oOpa3zoBarenbHBIM pecypcam». URL:
http://window.edu.ru/

3. Poccuiickoe obpasoBanue. ®enepanbusbiii moprai. URL: http://www.edu.ru/

CaiiTt MunucrepctBa oOpa3zoBaHus U Hayku Poccuiickoit Gpenepariuu http://Munoopaayku.pd/

4. Yuusepcurerckas ouommoreka ONLINE URL.: http://www.biblioclub.ru/

5. ®enepanbHbiii mopran «Poccuiickoe oopazoanue» URL: http://www.edu.ru/

6. denepanbHblii HEHTP HHOOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB. URL: http://fcior.edu.ru/
7. DnexTpoHHas obubimoreka “Couunonorus, ncuxoiorus, ynpasinenue” URL: http://soc.lib.ru

8. DnexTponHas OnbIMoTeuHast cucteMa u3aarenbersa "Jlans". URL: http://e.lanbook.com/

9. DNEeKTPOHHBIN KaTajaor Hayunoii OubIMoTeKH Kyory. URL:
http://www.kubsu.ru/University/library/resources/Poisk2012.php

7. MeToanyeckune yKkazaHusi UIsl 00y4a0mMXcs 10 OCBOCHUIO AU CHUILINHBI.

CornacHo nucemMa MuHucrtepcrBa obpasoBanust U Hayku P® Ne MOH-25486 ot
21.06.2017r «O pa3paboTke aJanTUPOBAHHBIX OOpa30BATENBHBIX Mporpamm» -Pa3zpaboTka
a/IalITUBHON IIPOTpaMMBbl HEOOXOAMMa B CITydae HAJIHMYUS B 00pa30BaTeIbHON OpraHU3aIMH XOTs
ObI OZJHOr0 00YYaIOLIErocs ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3710POBBS.

B ocBoeHuu nUCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsl OOJIBIIOE 3HAUEHHE HMEEeT WHAMBHIyaslbHas ydeOHass paboTa (KOHCYJIbTALUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTro MaTepuara.

WuauBuayanbHble KOHCYJIbTAllMM IO IPEIMETY SBISAIOTCS BaXXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIUM MHJMBUIyaTN3alliid OOyYEHHUsSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3710POBBbSI.

Cuctema oOy4yeHMsI OCHOBBIBAETCS Ha pallMOHAIBLHOM COYETAaHUM HECKOJIBKMX BHUIOB
y4eOHBIX 3aHATUN (B NEPBYIO OYEpEeb, JEKUUN U NMPAKTUYECKUX (JAOOPATOPHBIX) 3aHATHI),
paboTa Ha KOTOPBIX 00Ja1aeT onpeeeHHoN crennduKoil.

[ToaroroBka K JIEKIUSAM.

3HAKOMCTBO C AMCUUIUIMHONW MPOMUCXOIMUT YK€ Ha MEepBOM JIEKIUH, TJe OT TpedyeTcs He
IIPOCTO BHUMAHUE, HO U caMOCTOsITeNIbHOE oopmiieHne KoHcnekTa. KoHcnekTupoBaHue JeKuui
— CIIOKHBIA BHJ] ayAUTOpPHOW pabOThl, MpPEANONaraloliuii HMHTEHCHUBHYIO YMCTBEHHYIO
JeSATeNIbHOCTh CTy/eHTa. KOHCIeKT sBiseTcs MOJNEe3HbIM TOTrAa, KOrja 3amucaHo camoe
cymectBeHHoe. He Hamo cTpeMuThcs 3ammcarbh  JIOCIOBHO BCKO Jieknuioo. Takoe
«KOHCIIEKTHUPOBaHHE» MPUHOCUT OOJIbIIE Bpea, YeM Moib3bl. LlenecooOpa3Ho BHayane MOHSTH
OCHOBHYIO MBbIC/Ib, H3JIaraeMylo JIEKTOpPOM, a 3aTeM 3anucarb ee. JKenaTenbHO 3amuch
OCYIIECTBIISITh Ha OJIHOM CTpaHUIE JIMCTAa WM OCTaBJsAs MOJIA, HAa KOTOPBIX IO3]HEE, MpU
CaMOCTOSITENIbHON paboTe ¢ KOHCIIEKTOM, MOKHO CJENIaTh JOMOJIHUTENIbHBIEC 3alUCH, OTMETUTh
HENOHSTHBIE MECTA.

KoHcnekt nexiuu my4iie nopas3iensaTh Ha MyHKThI, COOII0/1as KPaCHYI0 CTPOKY. DTOMY
B OouyplIoi crTeneHn OyayT crmocoOCTBOBaTh BONPOCHI IUIaHA JIEKIUH, NPEIJIOKEHHbIE
npenojasarensm. Creayer oopaiiaTh BHUIMAaHUE HA aKLEHTBHI, BBIBOJIbI, KOTOPBIE JIEAET JIEKTOP,
oTMeuasi Haubosiee Ba)KHbIE MOMEHTHl B JIEKIIMOHHOM MarepHajie 3aMEYaHHsIMH «Ba)KHOY,
«XOpOILO 3alIOMHUTH» U T.I. MOXXHO J€NaTh 3TO U C IOMOIIbI PA3HOLBETHBIX MapKEpOB WU
pyYeK, o J4epKuBasi TEPMUHBI U ONIPEACTICHUS.

PaboTast Hax KOHCIIEKTOM JIeKuMd, Bam Bcerga HE0OX0AMMO HCMONB30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JUTEpaTypy, KOTOPYIO JOMOJIHUTEIBLHO peKOMeH10Bal JiekTop. IMeHHOo Takas


http://e.lanbook.com/
http://www.biblio-online.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://soc.lib.ru/
http://www.kubsu.ru/University/library/resources/Poisk2012.php

cepbe3Hasi, KponoTiuBas paboTa ¢ JEKIHMOHHBIM MaTepHajoM IO3BOJIUT TIyOOKO OBIIAIETh
TEOPETUUYECKUM MaTEPHAJIOM.

[ToaroroBka k mpakTU4ecKuM (1a00paTOPHBIM) 3aHITHSIM.

[ToAroToBKy K KaXJA0My MPAKTHYECKOMY 3aHSATHIO HEOOXOAMMO HayaTh C 03HAKOMIICHUS
C IUIAHOM IIPaKTHUYECKOI'O 3aHSTHs, KOTOPBIH OTpaXkaeT COAEpkKaHHE INPEIJIOKEHHON TEMBI.
TmarenbHOE MPOAYMBIBAHME W HW3YYEHHE BOINPOCOB IUIaHA OCHOBBIBAETCS Ha MpopadoTKe
TEKYIIET0 MaTepuana JIeKIMH, a 3aTeM U3y4eHUs O0Os3aTeIbHOH W JOMOJIHHUTEIHHOU
JUTEepaTyphl, PEKOMEHJIOBAaHHOW K JaHHOW TeMe. Bce HOBbIE MOHATHSA MO HM3y4aeMOW Teme
HEOOXOAMMO BBIYYUTh HaW3yCThb M BHECTU B TJIOCCApHil, KOTOPBIM I1€1€CO00pa3HO BECTU C
camMoro Hayalia U3y4eHus Kypca.

[TonroToBka K 1aOOPAaTOPHBIM 3aHATUSM U MPAKTHKyMaM HOCUT pa3IM4HBIN XapakTep,
KaK 0 COJEpXaHHUI0, TaK U 1O CIOXHOCTU HcronHeHud. [IpoBeaeHne mpsiMbIX U KOCBEHHBIX
U3MEPEHUH MpeanoaraeT IeTaJbHOe 3HAHWE M3MEPHUTEIbHBIX MPUOOPOB, UX BO3MOMKHOCTEH,
YMEHHE BHOCHUTH CBOEBPEMEHHBIEC IOMpPABKU JUIsI MOJydyeHUsi Oojiee TOUHBIX PEe3yIbTaToOB
Mmuorue nabopaTopHbIe 3aHATHS TPEOYIOT OOJNBINONW HCCIIENOBATENBLCKONH PadOTHI, M3ydeHUs
JOTIOTHUTEILHOU HAyYHOU JTUTepaTypBhl.

B mpouiecce moAroTOBKM K NPAKTHUECKUM 3aHATHUAM, HEOOXOJUMO oOpaTuTh 0coboe
BHHMaHUE Ha CaMOCTOSITENIbHOE M3yYeHUE PEKOMEHJOBaHHOM nuteparypsl. [lpu Bceil monHoTe
KOHCIIEKTUPOBAaHUS JIEKUMU B HEH HEBO3MOXHO H3JIOKUTHh Bechb Martepuan. I[lostomy
camocrosiTeNnbHas pabora ¢ ydyeOHMKaMH, Y4eOHBIMM TOCOOMSMH, HAy4HOH, CIpPaBOYHOMN
JUTEpaTypoil, MaTepuajiaMu IepuoandYecKkux u3gaHuii u HHrepHera sBisercs HauOolee
3¢ (PeKTUBHBIM METOJOM TMOJIyYEHHUS JIOTIOJHUTENbHBIX 3HAHWW, IO3BOJISIET 3HAYUTEIHHO
AaKTUBU3UPOBATh IMpoOIlecC OBJaneHus uHpopMmanuen, crnocodbcTByeT Oonee TIIyOOKOMY
YCBOCHHUIO U3y4aeMOro MaTepuarna.

3amuTta 7a00pPAaTOpPHBIX pPAbOT JOHKHA MPOUCXOINTh, KaK IPaBWIO, B YacHI,
OTBelleHHble Ha JaboparopHble 3aHATHA. CTyOEeHT MOXKET OBbITh JOMYIIEeH K CIeAYIoei
nabopaTopHOM paboTe TOJIBKO B TOM Ciydyae, €CJIM y HEro He 3allHIIeHO He Oosee IBYX
HOpeIbIAYIINUX paboT.

PexoMenaanuu rno pabore ¢ IuTEpaTypoi.

Paboty c nurtepatypoit nenecooOpa3Ho HadaTh C M3y4eHHs OOHIMX paboOT Mo Teme, a
TaK)Ke y4eOHMKOB M Y4eOHbIX ImocoOuil. [lanee pekomeHyeTcs nepeiTu Kk aHaau3y MoHorpaguit
U CTarell, pacCMaTpUBAIOLIMX OTJEJIbHBIE aCHEeKThl MpoOJeM, W3ydaeMbIX B paMKax Kypca, a
Takke OQUUIUAIbHBIX  MaTepuaJioB M  HEONMyOJUMKOBAHHBIX  JOKYMEHTOB  (Hay4yHO-
UcclieoBaTeabCKUe paboThl, TUCCEPTALMH), B KOTOPBIX MOTYT COJEPKATHCS OCHOBHbBIE BOIIPOCHI
M3y4aeMoil mpoOJIeMBbl.

PaboTy ¢ UCTOYHMKAMU Ha/l0 HAYWHATh C O3HAKOMHTEIBHOI'O YTEHHUS, T.€. IPOCMOTPETh
TEKCT, BBIIENSAS €ro CTPYKTypHbIe equHUIBL. [Ipy 03HaKOMHUTENBHOM UYTEHHUHU 3aKJIaJKaMu
OTMEYaIOTCS T€ CTPAHUIIBI, KOTOpBIE TPEOYIOT O0Jiee BHUMATEIBHOIO U3yUEeHHUS.

B 3aBucumocTu OT pe3ynbTaTOB O3HAKOMUTEIBHOIO YTEHMsI BBIOMpAETCS AallbHEHIINMA
crnoco0 paboTel ¢ ucCTOuHUMKOM. Ecnm ans paspemieHust MOCTaBICHHON 3amaun TpeOyercs
M3Yy4€HHE HEKOTOPBIX (parMeHTOB TEKCTa, TO UCIOJIb3yeTCs METO BbIOOpOoUYHOro uTeHus. Eciu
B KHHMI'€ HET MOAPOOHOTO OTJIaBJIEHUs, ClIeAyeT OOpaTUTh BHUMAaHUE yYEeHHKA HA MPEIMETHbIE U
MMEHHBIE yKa3aTelH.

N36panHble (pparMeHThl UM BECh TEKCT (€CIM OH LIEJTMKOM MMEET OTHOILIEHHE K TeMe)
TpeOyIOT BAYMUYHBOT0, HETOPOIJIMBOIO YTEHHUS C «MBICIIEHHOM npopaboTKoi» MaTepuaina. Takoe
YTEeHUE MpEeANoJiaraeT BbIJCICHHE: 1) TJIAaBHOTO B TEKCTE; 2) OCHOBHBIX AapryMEHTOB; 3)
BbIBOJIOB. Ocob0€e BHUMaHUE clielyeT OOpaTUTh Ha TO, BBITEKAET TE3UC U3 apTyMEHTOB WJIN HET.

Heo0xonuMo Takke NpOaHANM3UPOBATh, KAaKHE€ M3 YTBEPXKIEHHH aBTOpa HOCAT
po0JIeMaTUYHbIN, THIOTETUYECKUI XapaKTep, U YIOBUTh CKPBIThIE BOIIPOCHI.

IToHATHO, YTO yMeHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPHUXOAUT JalleKO HE cpasy.
Hawnyumuii cnoco® HayduTbes BBIAEIATH TVIABHOE B TEKCTE, YJIaBIMBAaTh MPOOJIEMaTUYHBIN
XapakTep YTBEP)KIACHMI, 1aBaTh OLIEHKY aBTOPCKOM MO3UIMM — 3TO CPABHUTEIBHOE UTEHUE, B



X0Jle KOTOpOro Bpl 3HaKOMHUTECH C PA3IMYHBIMU MHEHHUSAMH II0 OJHOMY M TOMY K€ BOIIPOCY,
CPaBHMBACTE BECOMOCTh M JIOKA3aTENIbHOCTh apryMEHTOB CTOPOH H [€JaeTe BBIBOL O
HauOoIbIIeH yOSAUTETLHOCTH TOW UM MHOM ITO3UIIHH.

Ecnn B nutepaType BCTpEedarOTCs pa3HbIE TOUKH 3PEHMS 110 TOMY WJIA MHOMY BOIPOCY
U3-32 CJOXHOCTU NPOLIEAIIMX COOBITUH M TPaBOBBIX SBJICHWI, HENb3s MX OTBEprarb, He
pasoOpaBummch. [Ipy HamuuuM pacxoXIEHUH MEXIy aBTOpaMH HeoOXOAMMO HaiTh
palroOHATIBHOE 3€PHO Y KXJIOTO U3 HUX, YTO MO3BOJUT IIyOXe YCBOUTH MPEAMET M3y4YCHUS U
0osiee KPUTUYHO OLIEHUBATh U3y4aeMble BOMPOCHI. 3HAKOMSICh C OCOOBIMM MO3ULIUSAMHU aBTOPOB,
HY)KHO OIIPEAEIIATh UX CXOXKHUE CYXACHUS, apIyMEHTBI, BHIBOJIbI, @ 3aTEM CPaBHUBATh UX MEXKIY
co0OM M PUMEHATh U3 HUX TY, KOTOpas OoJiee yoeauTeabHa.

Craenyrommm 3TanioM pabOThl C JHUTEPATYpPHBIMH HCTOYHHKAMHU SIBISIETCS CO3/aHUE
KOHCIIEKTOB, (PUKCHPYIOIIUX OCHOBHBIE TE3UCHI U apIyMEHTHI..

Taxum 0Opa3oM, mpu paboTe ¢ HICTOYHUKAMH U JINTEPATYPOi BaKHO YMETh!

[] conmocTaBiATh, CPABHUBATH, KJIACCU(DPULUPOBATh, TPYNIIMPOBATh, CUCTEMATU3UPOBATh
UH(OPMALIHIO B COOTBETCTBHUH C OIPEICIEHHON yueOHOM 3a1auei;

[] 060011aTh MOIy4YEeHHYI0 HHPOPMALIUIO, OEHUBAThH MPOCIYIIAHHOE U IPOYUTAHHOE;

[ ¢ukcHpoBaTh OCHOBHOE COJICp)KAaHUE COOOIIECHUN; (QOpMYyIHpOBaTh, YCTHO U
NUCbMEHHO, OCHOBHYIO MJICI0 COOOIIEHUS; COCTABIIATH IJIaH, (POPMYIMPOBATH TE3UCHI;

(] TOTOBUTbH U MPE3EHTOBATH Pa3BEPHYThIE COOOIIEHUS TUIIA JTOKIIAAA;

[] paboTaTh B pa3HbIX pexHUMax (MHAMBHUIYalbHO, B Mape, B IPYIMIE), B3AaUMOJCHCTBYs
ApYyT € ApYTOM,

[l mosnb30BaThCs pedepaTUBHBIMU U CIIPABOUHBIMU MaTe€pHaIaMu;

[J KOHTpOIMpOBaTb CBOU JAEWCTBUS U JEHCTBUS CBOUX TOBApUIIEH, OOBEKTUBHO
OLICHMBATh CBOU JCHUCTBHS;

[ oOpaiatbcsi 32 NOMOIIbIO, JONOJHUTEIBHBIMU Pa3bsICHEHUSIMH K IIPENOJ/IaBaTENIo,
JPYTUM CTYyJIEHTaM;

(] 1MOIb30BATHCS JIMHTBUCTUYECKOM WM KOHTEKCTYaJIbHOW JIOTaJKOH, CIIOBAPSMHU
Pa3IMYHOIO XapakTepa, pa3InyHOro poJjia MOoJCKa3KaMH, OOpaMU B TEKCTE (KJIIOUYEBBIE CIIOBA,
CTPYKTYypa TeKCTa, peaBapsoas nHdopmanus u ap.);

(] ucmosp30BaTh NpU FOBOPEHUH U NMUChME Nepudpa3, CHHOHUMHUYHBIE CPEJCTBA, CIOBa-
OMMCAHUS OOLIUX MOHITHH, Pa3bsCHEHUSI, IPUMEPHI, TOJKOBAaHUS, «CIIOBOTBOPUYECTBOY;

(] moBTOpsATH WM Tepedpa3supoBaTh PEIUIMKY coOecelHuKa B IOATBEPKIACHUU
MOHMMAaHUS €r0 BbICKa3bIBaHUS WM BONPOCA;

] obpaTUTbCA 32 HOMOIIBIO K COOECEAHUKY (YTOUHUTH BOIIPOC, IEPECIIPOCUTH U JIp.);

] MCnonp30BaTh MUMHUKY, JKE€CTHI (BOOOIIE M B T€X CIy4asiX, KOI/Ia S3bIKOBBIX CPEICTB
HE XBaTaeT JJIS BBIPAKEHMS TE€X WJIM MHBIX KOMMYHUKATUBHBIX HAMEPEHUN).

[ToaroroBka K MPOMEXYTOYHOM aTTECTALMH.

ITpu moAroTOBKE K MPOMEKYTOUHON aTTeCTallUU 11es1eco00pa3Ho:

(] BHUMAaTeNbHO M3yYUTh IE€PEUYEHb BOMPOCOB U ONPEIEINUTh, B KAaKUX HCTOYHUKAX
HaXOJATCS CBEJICHUSI, HEOOXOIMMBIE JUIsl OTBETA Ha HUX;

[J BHUMAaTEJIbHO MPOYUTATh PEKOMEHIOBAHHYIO JINTEPATYPY;

[] cocTaBUTh KpaTKHe KOHCIIEKThI OTBETOB (ILIAHBI OTBETOB).

8. Ilepeuenr  MHGOPMALMOHHBIX  TEXHOJIOTHIl, HCHOJb3yeMBIX  MPH
OCYLIECTBJICHUH 00pa30BATEJIbLHOIO NPOLEcCca MO AUCHHILINHE .
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
- KOMHBI—OTepHOG TECTUPOBAHUC IO UTOTaM U3YUCHUA pa3aC]IOB JUCHUIIINHBI.
— IlpoBepka nOMalIHUX 3aJaHUA KU KOHCYJbTUPOBAHUE IOCPEACTBOM 3JIEKTPOHHOU
IIOYTHI.
— Mcnonp3oBaHue 2JEKTPOHHBIX IPE3EHTALNUN IPU TPOBEIEHUH NPAKTUYECKUX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 O0ecIIeYeHHsI.



OI'BOY BO «Kyol'Y¥»

obecrieueH HGO6XO,Z[I/IMBIM KOMIIJICKTOM  JIMIOCH3HMOHHOI'O

MPOrpaMMHOT0 00ECIIEYEHUACOCTaB KOTOPOTO OMpeNeieH B pabounx MmporpaMmax JAUCLHUIUIMH,
MporpamMm MPaKTHK:

Ne ITepedeHs IMIIEH3MOHHOTO IIPOTPAMMHOT0 00€CTICUSHUS
1 CodeGear RAD StudioArchitect, 'ocynapctsennsiii kontpakTt Nel3-OK/2008-1
2 ABBY FineReader 9.0 Corporate Edition, I'ocynapcteennsiiitkonTpakt Nel13-OK/2008-1
3 MATLAB Suite, 'ocyaapctennsiit koHTpakT Nel3-OK/2008-1
4 WinRAR, T'ocynapcrBennsiii konTpakT Nel3-OK/2008-3
5 Microsoft Windows XP, T'ocynapctBennsiii konTpakt Nel3-OK/2008-3
6 Microsoft Windows ServerStd 2003, I'ocymapcrBenubiii koHTpakT Nel3-OK/2008-2
(Homep nuriensun - 43725353)
7 Microsoft Windows Office 2003 Pro, ['ocynapcteennsiii koHTpakT Nel3-OK/2008-3
(Homep muriensuu - 43725353)
8.3 Ilepeuenb HUH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. bank Poccu (I1b): www.cbr.ru.
2. MockoBckasi Me:xOaHKOBCKasl BaJTFOTHAs OUprka: WWWw.micex.ru.
3. ®enepanbHas ci1yx0a rocy1apCTBEHHON CTAaTUCTUKU: WWW.gks.ru
4. Nudopmannonnsiii mopran Beemuproro 6anka: http//data.worldbank.org.
5. Dxonometpuueckuit maket Eviews http://www.eviews.com/home.html
6. Eviews http://statmethods.ru/trainings/eviews.html
9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa30BaTeIbLHOIO NMpoLecca Mo JUCHHUILINHE .
Ne | HaumeHoBaHUe crnenHadbHbIX mnomemenuidi u | Homepa aynuropuii / kabuHeToB
NOMEIICHU UIs1 CAMOCTOATEJIbHOM PadoThl
1. | yueOHBIe aymuTopuu s mpoBeneHus 3anstuil | 501,502,503,505,506,507,508, 509,
JIEKIIMOHHOT'O THUIIA 510,513,514
2. | yuebHble aymuTopuu ans mpoBeneHus 3anatuid | 501,502,503,505,506,507,508, 509,
CEMHUHAPCKOT0 TUTIA 510,513,514
3. | KommeroTepHbIe KIacchl ¢ BBIX010M B IHTEepHET 503,509,510
4. | yueOHBIE ayqUTOPUHM JUIsl BBINOJHEHUS HayyHo — | KaOuner KypCOBOT'O
MCCIIEI0BATENbCKOM paboThI (KypcoBOTO | MPOEKTUPOBAHUS (BBITIOJTHEHUS
MIPOCKTUPOBAHUS ) KypCcOBBIX paboT) - Ne 503
O6opynoBaHue: MYIbTUMETUNHBIN
MIPOCKTOP, OKpaH, TMEePCOHATbHBIC
KOMIBIOTEpBI, yueOHas MeOelb,
nocka yueOHas, BbIxos B IHTepHeT,
yueOHO-HaIISITHbIE nocoous
(TemaTnueckue WJUTIOCTPAIIIH),
MIPUHTED, MIPE3EeHTALINH Ha
AJIEKTPOHHOM  HOCHTENEe, CIUIUT-
cucreMa
5. | yueOHbIE ayAUTOPUH AJII CAMOCTOATEIbHOU paboThl, ¢ | KabuHer ans  camMocCTOSITeNbHOM
pabourMu MeCTaMH, OCHAIIEHHBIMH KOMITBIOTEpHOU | paboThl - Ne 504
TEXHUKOU C moakimoueHueM Kk cetu «uTtepHer» u | ObopynoBaHue: IEPCOHAIIbHBIE
obOecriedeHHeM  HEOTPAaHMYEHHOTO0  JOCTyMa B | KOMIBIOTEPHI, YydeOHas MeOens,
AJICKTPOHHYIO nH(pOPMAITMOHHO-00pa30BaTEIBHYIO | TOCKa yaeOHas, BeIxos B UHTepHeT




Cpely OpraHu3aluM sl KKIOTo OOydYaromierocs, B
COOTBETCTBUU C 00bEMOM M3yYaeMBbIX JUCIUTUINH

6. | UccnenoBaTenbckue JabopaTopun (nentpoB), | Komnerorepusiii kmacc Ne 510
OCHAIIIEHHBIE JTAOOPATOPHBIM 000PYAOBaHUEM MYJIbTUME UM HBINA IIPOEKTOpP,
9KpaH, NIEPCOHAIbHBIC
KOMIIBIOTEPHI, YydeOHass MeOerb,
JocKa  ydeOHas,  BBIXOA B

WuTepHer, HarisgHble MOCOOUS.
CereBoe oOopymoBanne CISCO
(MapmpyTH3aTOpbl, KOMMYTATOPHI,
19-tu nroliMOBBIN ceTeBO# mmIKad)

CIUIMT-CUCTEMA, CTEH]I
«Apxutekrypa [I9BM»
7. | Kabuner IPYIIIOBBIX u UHAUBUAYAJIbHBIX | Ne508
KOHCYJIbTAIUi O6opynoBanue: MepCOHAIbHBIN

KOMIIBIOTEp, y4deOHass  MeOeb,
Jocka yueOHasl, ydeOHO-HarIsIHbIe
nocoous (Temaruueckue
WUTIOCTpAIMK),  CKaHep, J0CKa
MarHUTHO-MapKepHas, CTEIIAXKH C

yueOHO u MEePUOINYECKOMN

JUTEPATypOU
8. | [lomemenune s xpanenus u nupodunaktuueckoro | [Tomemenune No 511, TMomemenue
00cyKMBaHUsI y4eOHOTO 000PYI0BAHUS No 516, Ilomemenue Ne 517,

ITomemenue Ne 518

9. | Ilomemenne TS MIPOBEACHUS TeKylIei u | 501,502,503,505,506,507,508, 509,

MTPOMEKYTOYHOU aTTECTAINH 510,513,514

10 | yueGHas ayauTopus AJis MPOBEICHUS VYuebnas ayautopus Ne 309
3aHSATUH CEMHHAPCKOTO Tuma; ydeOHas ayautopusi | O6opynoBaHue: JTIOCKa
IPOMEXYTOUYHOW aTTecTalluu; YydeOHas ayAuTOpus | ayAUTOpHAs, YYECHHUYECKHE CTOJIBI,
TPYNIIOBBIX W UHAWBUAYAIBHBIX KOHCYJIbTALINH; CTYJIbS, CTEH]IBI, yueOHo-
353900 Kpacnomapckuii kpaif, r. HoBopoccuiick, | HarisiHbIe nocoOus
yi1. KommyHnuctuueckass Ne 36 (TemaTu4eckue WJUTFOCTpPAIINH ),

IIOPTPETHI YUECHBIX.

CornacHo nuceMa Munucrepcta oOpasoBanusi U Hayku PO Ne MOH-25486 ot 21.06.2017r «O
pa3paboTKe aJaNnTUPOBaHHBIX O0pa30BaTENbHBIX MporpaMm» -Pa3zpaboTka amanTUBHOMI
IporpaMMbl HE00X0/1MMa B Cllyyae HAJIMYMs B 00pa3oBaTeIbHON OpraHu3aluu XOTs Obl OJJHOTO
00yJaromerocsi ¢ OrpaHNYCHHBIMUA BO3MOXXHOCTSIMH 3JI0OPOBBSI

Jns oOywaromuxcs M3 4HclIa WHBAIMIOB OOyueHHE MPOBOJIUTCS OpraHu3alUel ¢ ydeToM
0COOEHHOCTEH WX TMCUXO(PHU3UIECKOTO PA3BUTHUS, WX WHIWBHIYaTbHBIX BO3MOXXKHOCTEH U
COCTOSIHUS 3/I0POBbS (J1asiee - MHAUBUyalbHbIE 0COOCHHOCTH).

[Ipu mpoBeneHuM OOy4YeHHsS] WHBAJIUAOB OOECHEUMBAETCS COONIOJCHHUE CIEAYIOIIUX OOIIHUX
TpeOoBaHUI:

-IIPOBeJICHNE OOYYCHHS Ui WHBAIMIOB B OJHOW ayTUTOPHH COBMECTHO C OOYYarOIIUMHUCS, HE
UMEIOIIMMHU OIPAaHUYEHHBIX BO3MOXKHOCTEH 37I0pOBbS, €CIM 3TO HE CO3JaeT TPYAHOCTEH s
00yJaromuxcs;

-IPUCYTCTBUE B AayAUTOPUU AaCCUCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOIIETO OOYyYaroIUMCs
UHBAIMAAM HEOOXOAMMYIO TEXHHYECKYI0 TIOMOIIb C YYeTOM WX HWHAWBUIYAIbHBIX
0COOEHHOCTENH;




-[10JIb30BaHNE HEOOXOAUMBIMU 00YYArOIIUMCS HHBAJIM/IaM TEXHUUYECKUMH CPEJICTBAMH C yYETOM
UX UHUBUYAJIbHBIX OCOOCHHOCTEH;

-o0ecrieueHe BO3MOYKHOCTH OECHpEensTCTBEHHOrO JOCTyHa OOydYaloluuxcs HWHBAJIUAOB B
ayqUTOpUH, TyalleTHble M Jpyrue IOMELIEHMs, a TaKKe HX IpeObIBaHUS B YKa3aHHBIX
IIOMELLEHUSX;

B 3aBucumMocTH OT HHAMBHUIYaJIbHBIX OCOOEHHOCTEH OO0ydaromuxcs ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBsI, OpraHu3anus 00eCIeYMBaeT BHIMOJIHEHUE CIEIYIOIUX TpeOOBaHUM
IPY IPOBEIECHUH 3aHATHIM:

@) 015l Cllenvlx:

- Ha KOMIIBIOTEPE CO CIELHUATU3UPOBAHHBIM MPOrPaMMHBIM 00ECIEUEHUEM JUIsl CIIeNbIX, JUO0
HAJMKTOBBIBAIOTCS ACCUCTEHTY;

0) 05 CNAbOBUOAWUX.

-3aJIaHUs U UHBIE MaTepUabl OQOPMIISIOTCS YBEIMYCHHBIM HIPUPTOM;

-o0ecnieunBaeTCs MHAMBUyalbHOE paBHOMEPHOE ocBeleHne He MeHee 300 Jtokc;

-IPH  HEOOXOTUMOCTH  OOYYAIOUIMMCS TPEAOCTABISACTCS  YBEIWYHMBAIOIIEE YCTPOMCTBO,
JIOITYCKAETCs UCII0JIb30BaHKUE YBEIMUMBAIOIINX YCTPOMCTB, UMEIOLIUXCS Y 00YJaroIuXcs;

B) IS TIIyXUX U C1a0O0CIBIILIAIIMX, C TSXKEIbIMU HAPYILICHUSMU PEYu:

-o0ecreunBaeTCsl HaJIMuMe 3BYKOYCHIIMBAIOLIEH annaparypbl KOJUIEKTUBHOTO MOJIb30BaHUs, U
HeoOXoauMocTH  oOyyarolmuMmcsl  MpEeAOoCTaBiIsieTcss  3BYKOYCWJIMBAaWILas  amnmaparypa
WH/IMBUYaJIbHOTO MTOJIb30BaHMS;

r) Uil JIML C HapyLIEHUSIMU OIOPHO-ABUIaTEIbHOIO amnmnaparta (TsKeNbIMU HapylIEHUSMU
JIBUTATENIbHBIX (PYHKIUI BEPXHUX KOHEUHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):
-IIUCbMEHHBIE  3a/laHdsl  BBINOJHSIOTCS ~ OOy4aroUIMMHCST ~ Ha  KOMIBIOTEPE €O
CHeLUaTU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEYeHUEM WM Ha/IMKTOBBIBAIOTCS ACCUCTEHTY;
OOyyaromuiicss UHBAJIWJ IPU MOCTYIUIEHUH MOJAET MUCbMEHHOE 3asiBICHUE O HEOOXOJUMOCTH
CO3/IaHUs JUIsl HEro CIELUAIbHBIX YCJIOBUM IpH MpoBeJeHUH OOYy4deHHs C YKa3aHHUEM
0COOEHHOCTEH €ero MNCHUXO(PHU3MYECKOTO pPa3BUTHS, WHAWBUIYAIBHBIX BO3MOXHOCTEH U
COCTOSIHUSL 370pPOBbsl (Jajiee - MHIAMBHAYyaJbHBbIE OCOOEHHOCTH). K 3asBieHMI0 mpuiararoTcs
JIOKYMEHTBI, MOATBEPKAA0IIME HAIWYUEe Yy OOydarollerocs HMHANBUAYAIbHBIX OCOOEHHOCTEU
(TIpM OTCYTCTBUU YKa3aHHBIX JIOKYMEHTOB B OPTaHU3AIUH).



