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1. Henu ocBOeHMS M CHUIITTUHBI

[lensiMu OCBOEHHUS AUCHMIUIMHBI «MeToAbpl MaTeMaTU4ecKo (U3UKH» SIBISIFOTCS
OCHOBHBIE€ THIIbl YPAaBHEHHI B YaCTHBIX MPOW3BOJHBIX, BOZHUKAIOIIUX B (PU3MUECKUX 3a]ayax,
BKJIIOYAsl HEJIMHEWHbIE YpPAaBHEHUS B YACTHBIX MPOU3BOJHBIX, a TaKKE€ OCHOBHBIC THIIbI
CHEIMATBHBIX (YHKIIUI MaTeMaTH4YeCKOW (PU3WKH W WX CBOWMCTBA, OCHOBBI METOJIAa KOHEYHBIX
pasHocTel. J[aHHBII Kypc BhIpaOaTHIBAET Y CTY/IEHTOB HaBBIKM MOCTPOCHHSI MAaTEMaTHYECKHX
Mojieie (PU3UYEeCKUX SBICHUN M PEIICHUs (aHATUTHYECKOTO W YHCICHHOTO) TOTYYaroIIiXCs
IIPU 3TOM MaT€MaTUYECKHUX 3a/1au.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbI
HucuunnuHa «MeToibl MaTeMaTHUYeCKOM (U3MKM» OTHOCUTCS K 00s3aTENbHON 4YacTu
broka 1 n Bxogut B Moayns MaremaTuka B KaueCTBE 2JIEKTUBHOM TUCIUIUINHEI.

JIns  OCBOEHMsA JAHHOM JHCHMIUIMHOM CTYJIEHThl [JOJDKHBI BIIAQJETh aIlapaToMm
MaTeMaTHYeCKOro aHajau3a, JUHEHHOM anreOpbl, anu¢@depeHInalIbHOr0 HCYUCICHUS, YMETh
pemaTh OCHOBHBIC THITHI OOBIKHOBEHHBIX T (EpEeHIINATBEHBIX YPaBHEHHIA.

[Tonyuennsle B Kypce «MeToabl MaTeMaTudeckoi (U3MKW» 3HAHUSA HEOOXOIUMBI IS
yriayOiaeHus MaTeMaTUYecKoro oOpa3oBaHUs M W3YUYEHMs] MOCIEAYIOUMX JUCHUIUIMH MOIYJIs
«Teopernueckas puznuxar.

3. [Ilnanupyemble  pe3yabTaTbl O00y4eHMsI 10 JMCUMIUIMHE, COOTHECEHHbIe €
IJIAHUPYEMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTe/bHON MPOrpaMMbl

[Ipomecc m3ydeHus: TUCIUTUTMHEI HAIIPABJICH Ha (OPMHUPOBAHUE CIICAYIONINX JIEMEHTOB
komneTeHnuii B cootBercTBUU ¢ ®I'OC BO, OOIT BO u npuobpeTeHus Cleayrommx 3HaAHUMH,
YMEHHM, HAaBBIKOB U (MJIM) OMbITA I€ATEIbHOCTH:



HNupukaTop nocTuxeHust
KOMIIeTeHIMH
(xoa u popMyIMpPOBKA)

Ilepeyennb
IJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHMsI

®opmupyemas
KOMIIeTEHLMS
(xoa u popmyJIMpPOBKA)

OobmenpogeccuoHaJbHbIe KOMIIETEHIIUN

3Harb

- OCHOBHBIE METOJIbI PEIIECHUS YPAaBHEHUI B
YaCTHBIX MPOU3BOHBIX;
(hyHIaMeHTaIbHBIE PEIICHNS YPaBHEHHUH
AITUITHYECKOTO THUTIA,

- OCHOBBI aHAJIM3a HEIMHEUHBIX YpaBHECHUN
B YaCTHBIX MPOU3BOIHBIX, OCHOBHBIE THITBI
CTICITHATBHBIX (QYHKITHH MaTeMaTHICCKOM
(hM3UKM U UX CBOHCTBA, OCHOBEI METO/IA
KOHEUYHBIX Pa3HOCTEH.

YmMmeTn

- aHAJIM3MPOBaTh 00Pa30BaHUE Pa3PHIBOB B

peIIeHUSIX KBa3UJIMHEHHBIX YPaBHEHUM.

NA-OIIK-1.2

CrniocoOeH MpUMEHSTh
(u3HUYecKre 3aKOHBI U
MaTeMaTUuIeCKUEe METOIbI
JUTSL PEIICHUS 3a/1a4
TEOPETHYECKOTO U
NPUKIIATHOTO XapaKTepa.

YmMmern:

- pemaTh ypaBHEHUS TUMEPOOTUIECKOTO U
apaboJUIeCKOro THIIOB METO0M
pas3jelieHus ePEMECHHBIX;

- TIPOM3BOJAUTH pasiiokeHHe (PYHKIUU 110
MOJTHOMY Ha0Opy OPTOHOPMHUPOBAHHBIX
byHKUUH.

BiageTs HaBBIKAMH
MIPUMEHEHHUS METO/Ia Pa3/IeTIeHHS
MEPEMEHHBIX B YPABHCHHSIX B YACTHBIX

OIIK-1

CnocobeH MpUMEHSITh
0a30BbIC 3HAHUS B
obnactu hu3MKo-
MaTEeMaTHYECKHUX U
(WJIM) €CTECTBEHHBIX
HayK B cdepe cBoeit

npodeccuoHaIbHON -
JESITEIILHOCTH. HA-OIIK-1.3

JIeMOHCTpUPYET HaBBIKU
WCIOJIb30BAaHUs 3HAHNNI
(bu3MKN 1 MaTeMaTUKU
IIPU PELICHUN
IIPAKTUYECKUX 3a]a4.

MMPOU3BOJHBIX;

- MNPUMCHCHUSA AaHATIUTHYCCKUX MCTOI0B

pelIeHNs] YPaBHEHUH B YaCTHBIX
MPOU3BOJHBIX K OMUCAHUIO MPOLIECCOB
pacnpocTpaHeHHs BOJH,
TEIUIONPOBOTHOCTH, AU Dy3uH;

- peUICHUA HpOCTeﬁHIHX KBa3UJINHEHHBIX

YpaBHEHHUH METOJOM XapaKTEPUCTHK,
MIPUMEHEHHUS METO1a KOHEUHBIX
pa3HoOCTEeH ATl YUCIEHHOTO PEIEHUs

YpaBHCHUH B YACTHBIX MPOU3BOJIHBIX TPU
OITMCAHWU MPOIECCOB PACITPOCTPAHCHHSI
BOJIH, TEILIONIPOBOAHOCTH, AUPPY3UH.




4. O0beM, CTPYKTYpa U COAepPKaHUe TUCHUIINHBI

OO61mmas TpyJ0eMKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHbIE enuHuIlbl, 108 akaa. 4acos.

Ne Tembl (pa3aebl) Buapl yueOHBIX 3aHATHI, DopMbI TEKYLLIET 0
n/n AUCUHUILIMHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 | KOHTPOJISI YCII€BAEMOCTH
HX co/iep:KaHHe padGoTy CTYAEHTOB,
H MX TPYA0E€MKOCTh ®opMa NPOMEKYTOIHOMI
o (B akageMHU4YeCKHX Yacax) aTTeCTAluU
§ KonTakTHas pa6ora (no cemecmpam)
&) e = S| E &2 4 ®opmbi 30 u 10T
X
= S % ér Z E E g (npu nanuuuu)
S ©
S| E| §| 2|2 5l¢E¢g
2| E| £| z|5E8
Q
21 8] 5|25 %
= = 2 | B o
<
1 |BBenenne. 4 2
3amanus 1id
VpasHeHus CaMOCTOSATEIHHON pa0OTHI,
2 4 6 | 10 1 3 CamocTosiTenpHas
TUNEpOOTMIECKOTO THIIA
pabota Ne 1,
KontponbHas padora Ne 1
3aganus Ui
CaMOCTOSITEIBHOM PadOTHI,
YpaBHeHUs
3 4 6 8 3 CamocrosiTenbHast
apaboINIECKOTO TUTIA
pabora Ne 2,
KonTtponwsHas pabora Ne 1
3amanus st
YpaBHeHust A o
4 4 6 8 3 |caMocrosATenbHON paboTHI,
3JUIANITHYECKOTO TUIIA
KontponbsHas padora Ne 2
o 3amauust I
Henunelinvsie ypaBHEHUS N
5 . 4 4 4 1 2 | caMOCTOSITEeNbHOM PadOTHI,
MaTeMaTHIeCKON (GU3HKHU
Kontponbhas padora Ne 2
6 CrnenmanbHble GyHKITAN 4 g 4 1 4 3aganus Ui
MaTeMaTH4ecKol pu3uku CaMOCTOSITeTIbHON PabOTEHI
Meto1 KOHEUHBIX pa3HOCTEN
N 3amauust I
7 |mns pelieHus: ypaBHEHUM B 4 4 2 o
CaMOCTOSITETTLHON PabOTEHI
YaCTHBIX POU3BOIHBIX
1 103 18,7 3auer
Bcero 3a 4 cemectp 108 34 | 34 4 |03 | 35,7
4acoB
Bcero 108 gyacon 34 | 34 4 |03 | 357




Coaep:xanue pa3aejioB JUCIHUNIUHBI:

1. BBenenme.

1.1. Beenenune. OCHOBHBIE THIIBI YPAaBHEHUH B YacTHBIX INPOM3BOJHBIX MaTeMaTH4ECKOU
buzuku.

2. YpaBHeHMs runep00JIM4eCKOro THIA.

2.1. YpaBHEHHUsI MaIIbIX TIONEPEYHBIX KOJICOaHUI CTPYHBI, MEMOpPaHBI. Y paBHEHHE
IPOJIOJIBHBIX KOJIEOAHUM CTePHKHSL.

2.2. Metop pacnpocTtpansomuxcs BojaH. @opmyna [lanambepa.

2.3. Meron pazaeneHust IEpeMEHHbIX B ypaBHEHUAX runepoonnyeckoro tuna. Cirydan
HEOJIHOPOJIHOTO YpaBHEHUS, HEOJAHOPOAHBIX TPAHUYHBIX YCIOBHM.

3. YpaBHeHusi napado1u4ecKoro Tuna.

3.1. OgHOMEpHOE ypaBHEHHE TEIUIONPOBOIHOCTH. Y paBHeHue nud¢ys3un. [loctaHoBKa
KpaeBbIX 3aJay AJs MapaboJIn4ecKUX ypaBHEHUH.

3.2. Meton pa3aeneHus NEpPEeMEHHBIX B YPAaBHEHHUSAX MapadoIndecKoro Tima. OyHKIus
MI'HOBEHHOT'O TOYEYHOI'0 UCTOYHHUKA.

4. YpaBHeHM# dJUIMNTHYECKOI0 THIIA.

4.1. Ypasuenue Jlamnaca. @opmyisl I'puna. CBoiicTBa rapMOHHUYECKUX (QYHKIIMHA.
EAMHCTBEHHOCTD ¥ YCTOMYMBOCTB NIEPBOM KPAeBOM 3a7a4u U1 ypaBHeHMs Jlamaca.

4.2. @yHKuMsA UCTOYHMKA 115 ypaBHeHus Jlamaca.

4.3. OcHOBHBIC 3a7a4H, IPUBOAAIINE K ypaBHeHHIO [ enbmrosnbiia. [loctaHoBka BHYTPEHHHUX
KpaeBbIX 3a7a4 [yl ypaBHeHus I'enpMmrombia. @yHKIUSA TOYEUHOTO UCTOYHUKA JUIS
ypaBHeHus ['enbmronsia.

5. HenuHeiliHble ypABHEHUS] MATEMATHYECKON (PU3HKH.

5.1. Cucrtembl KBa3WIMHEWHBIX ypaBHEHUH. XapaKTePUCTUKU CUCTEM KBa3WJIMHEHHBIX
ypaBHEHMI, 00pa30BaHKUE Pa3pbIBOB B PEIICHUH.

5.2. YpaBuenue Kopresera — ne ®@puca. CONMTOHHBIE PELLICHUS.

6. CnenmaabHblie QyHKIUH.

6.1. PazneneHne nepeMeHHbIX B IMJIMHAPUUECKUX KOOpANHATaX. Y paBHeHue beccens.
®yukiuu beccens.

6.2. Pa3nenenue nepeMeHHBIX B c(hepuyecKiX KoopauHarax. YpaBHenue Jlexxanapa.
[TommaOMEI JIeskannpa. Chepuueckne QyHKITUN.

6.3. O01ee ypaBHEHUE I CHICIUATBHBIX (YHKIUH.

6.4. [TomuHaoMBI YeObiméBa — Dpmuta u Ueopméra — Jlareppa.

7. MeTox KOHEYHBIX PA3HOCTEI.

7.1. Cetku u cerounble (yHKOUH. Anmpokcumarus auddepeHInanbHbIX OMepaTopOB.

PasnocTHas 3aaya. Y CTOMYUBOCTD, CXOAUMOCTD U Pa3pelIMMOCTb PA3HOCTHBIX CXEM.

5. Ob6pa3oBaTe/ibHbIe TEXHOJIOTHH, B TOM 4YHCJ€ TEXHOJOTHMU 3JIEKTPOHHOI0 O0y4eHHs W
JMCTAHIMOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJOIMH, HCIOJb3yeMble NPH OCYILIEeCTBJICHUH
00pa3oBaTeILHOIO NMpolecca o JMCUUILINHE

B npouiecce o0yueHust UCTIONIB3YIOTCS CIIEAYIOIINE 00pa30BaTeNbHbIC TEXHOIOTHH:

BBoaHast Jieknmusi — [aeT TEPBOE UEIOCTHOE TMPEACTABICHUE O AUCHUIUIMHE |
OPUEHTHUPYET CTYJECHTA B CUCTEME WM3YUYEHHUS JNaHHOM MUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYCHHEM W 3aJa4aMH Kypca, €ro poJIbl0 U MECTOM B CHUCTEME y4eOHBIX NHUCIHIUIMH U B
CHUCTEME TMOATOTOBKH B IenoM. [laeTcst kpaTkuii 0030p Kypca, UCTOPHUS Pa3BUTHS HAYKH U
MPaKTUKH, TOCTHXKCHHS B 9TOM cepe, MMEHa U3BECTHBIX YUEHBIX, U3JIaratoTCsl TIEPCIICKTHBHbBIC
HampaBJIeHUs1 ucciienoBaHud. Ha 3ToMl  JeKuuMM  BBICKA3bIBAKOTCA  METOOUYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH PabOTHl B paMKaxX JaHHOW IUCIUIUIMHBI, a TaKXKe aeTcs
aHaJIU3 PEKOMEHIyeMOH yueOHO-METOIMUECKOM JTUTEPaATyPHI.

AkaneMmndeckasi JIeKIUS C 3JIeMEeHTAMH JieKImUH-0eceabl — IIOCIIEAOBATEIHHOC
M3JI0)KEHUE MaTepHrania, OCylECTBISIEMOE NPEUMYIIIECTBEHHO B BHJIE MOHOJIOTa MIPENOAABATEIIS.
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OnemMeHThl JeKIuu-Oeceabl 00ecrneyrBarOT KOHTAKT MPEnojaBareiss C ayJUTOpHEH, dYTo
NO3BOJISIET TPUBJIEKaTh BHUMAHUE CTYJCHTOB K HauOoyiee Ba)KHBIM TeMaM JIUCLUIUIMHBI,
aKTUBHO BOBJICKaThb MX B YYEOHBIH MpOIECC, KOHTPOIUPOBATH TEMIT H3JIOKEHHS Y4eOHOTO
MaTepuasa B 3aBUCUMOCTHU OT YPOBHS €r0 BOCIIPUATHS.

IIpakTHYeckoe 3aHSATHE — 3aHIATHE, ITOCBAILICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUU M
HaBBIKOB I10 3aKPEIUICHUIO MTOTyYEHHBIX Ha JICKIUU 3HAaHU.

KoncyabTanuu — Buj Y4eOHBIX 3aHSATHH, SBISIOMIMKACS OMHOW W3 (OPM KOHTPOJIA
CaMOCTOATENIbHOW ~ paboThl  cTyJAeHTOB. Ha KoHCynbTanmusx Mo Mpock0e  CTYJIEHTOB
paccmaTpuBaroTcd HauOoJsiee CIOKHBIE MOMEHTBHI NPU OCBOCHHMM MaTepHuallia JUCLUIUINHBI,
IpenoAaBaTeslb OTBEYAaeT HAa BOIPOCHI CTYAEHTOB, KOTOPbIE BO3HHUKAIOT y HHMX B IIpolecce
CaMOCTOSITENIbHOM pabOTHI.

B nponecce o0yuyeHMs HCHOJB3YIOTCH CJAeIYIOLIHE TEXHOJIOTHH 3JIEKTPOHHOIO
0o0y4eHMs M JTMCTAHIMOHHbIC 00pPa30BaTeJIbHbIC TEXHOJIOTHH:

DJIeKTPOHHBI YyueOHbIH Kypc «Meroasl marematnuyeckoil ¢usuxkm» B LMS
JuiekTpoHHbI yHHBepcuTeT Moodle SIpI'Y, B koTopom:

- TpeACTaBIEHbl 3aJaHUs JJIsI CaMOCTOATENBHOM paboThl oOOydwaromuxcs MO TeMam

JUCIUIINHBL,

- OCYLIECTBJIAETCA  IPOBEIEHUE  OTHEJIBHBIX  MEPONPUATHH  TEKYLEro  KOHTPOJI

YCIIEBAEMOCTH CTY/ICHTOB;

- IpEICTaBJICHBI BUACO3ANUCH JIEKIUHI 110 OTAEIBHBIM TEMAM JUCLIUILINHEL,
- NPEACTaBJIEHBI PABWJIA IPOXOXKACHHS POMEKYTOUYHOM aTTECTALMU 110 JUCLUILINHE;
- TpeACTaBIeH CHHCOK Yy4yeOHOM JuTepaTypbl, pPEKOMEHIyeMOH Uil  OCBOEHUS

JCIUIINHBL,

- mpexacraBieHa uHpopMmauus o (opMe M BpEeMEHM IPOBEICHUS KOHCYJIbTALMH 110

JUCLUIIJIMHE B PEXKUME OHJIANH;

- mocpeacTBoM  (opyma  OCyIECTBISETCS CHUHXpPOHHOE W (WJIM) ACUHXPOHHOE

B3aUMOJICHCTBHE MEXIy OOydYaloUMMHUCS U TpENojaBaTeleM B paMKax HW3y4eHHS

JUCLUIUIAHBL.

6. IlepeyeHb JMIEH3MOHHOTO M (WJIHM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPAMMHOIO
o0ecneyeHusi, MCIOJb3yeMOI0 INPH OCYIIECTBJIEHHH O00pa30BaTeJbHOIO Ipolecca 10
AUCHUILINHE

B mpomecce ocymectBieHus — 00pa30BaTENBHOTO — Mpolecca IO JUCIHIUIHMHE
UCTIONIB3YIOTCS:

it OPMHUPOBAHUSL MATEPHAJIOB Il TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH M MPOBEIACHUS
IPOMEKYTOUYHOM aTTecTaluy, A1 GOPMUPOBAHUS METOIMUYECKUX MAaTEPUAIOB 110 AUCLUILINHE:

- mporpammsl Microsoft Office;

- m3marTenbcekas cucrema LaTex;

- Adobe Acrobat Reader.
7. IlepeyeHb CcOBpeMEHHBIX NpPO(ecCHOHANBHBIX 0a3 AaHHBIX H HMHG(POPMAIHMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX IIPH OCYLeCTBJIEHHH 00pa30BaTeIbHOIO NpoLecca 1o
AMCHMILIVNHE (TPH He00X0AMMOCTH)

B mpomecce ocymectBieHus — 00pa3oBaTENBHOTO — Mpoliecca MO JUCIHIUIMHE
UCTIONB3YIOTCS:

ABToMaTtusupoBaHHas  OubOianoTeyHo-uHPOpManmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

8. IlepeyeHbr OCHOBHOII W  /IONMOJIHUTEJbHOW  y4eOHOH JHTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HMHTepHeT» (NIPU HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHHUS AUCIHUIIINHBI

a) OCHOBHAs JIUTEepaTypa



1. Kysuenos, A. B. MeTtonsl MareMaTu4ecko (PU3HKH : y4eO. Tocodue it By30B.
SApocnasis, Apl'Y, 2004.
http://www.lib.uniyar.ac.ru/edocs/iuni/20041705.pdf

0) 10MOJIHUTE/IbHAA JIUTEepaTypa

1. Bynmak b. M., Camapckwuii A. A., TuxonoB A. H. COopHUK 337124 110 MAaTEeMaTHICCKOM
¢buzuke: yued. mocobue g By30B. M., @uzmatiur, 2004.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=311964&cat_cd=YARSU

2. TuxonoB A. H., Camapckuii A. A. YpaBHEeHHsI MaTeMaTHUECKON (PU3MKH : yUeOHUK ISt
By30B. M., MI'Y, Hayka, 2004.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=313224&cat_cd=YARSU

3. Bmagumupos B. C., XXapunos B. B. YpaBaenust MaremaTnueckon GPU3UKH : YICOHHUK IS
By30B. M., ®uzmarnut, 2004.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=312049&cat_cd=YARSU

9. MarepuajnbHO-TeXHU4YeCKas 0a3a, He00X0AUMAas Il OCYLIeCTBJIeHHs 00pa30BaTeIbHOIO
npouecca no JUCHHUIINHE

MarepuanpHo-TeXHH4ecKas 0a3a, HeoOXoaAnMast A1l OCYIIECTBICHUS 00pa30BaTEIbHOTO
npoluecca 1o JUCUUIUIMHE BKJIIOYAeT B CBOM COCTAB CIIELIMAIbHbIE IOMEILECHUS:

- yueOHbI€ ayAUTOPUH IJIs IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHbIe ayIUTOPHH I IPOBEIECHUS MPAKTHUECKUX 3aHATHH (CEeMUHApOB);

- yueOHbI€ ayAUTOPUH I IPOBEICHUS TPYNIOBBIX U UHINBUIYaIbHBIX KOHCYJIbTAIIHH;

- yueOHblE ayAUTOPUM [UIs MPOBEACHUS TEKYLIEro KOHTPOJS M IMPOMEXYyTOYHOMH
aTTecTalluu;

- IOMELIEHUS JJIs1 CAMOCTOSITENIbHON pabOTHI;

- IOMEIIEHNs Ul XpaHEHUs U NPOPUIAKTHUECKOrO OOCITYKHUBAaHUS TEXHUYECKUX
CpeACTB 00yUeHHUS.

[Tomemenuss A caMOCTOSTENFHON pabOThl 00YYAIOMIMXCST OCHALICHBI KOMIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTH «MHTepHeT» M obecrneueHueM AocTyna K
3NIEKTPOHHOM MH(OpMaIIOHHO-00pazoBaTenbHOM cpee SAplY.

ABTOD:

[Tpodeccop kadeapsl
TEOpETUIEeCKON (hU3HKH, 1.¢).-M.H. A.B. Ky3Henos




IIpnioxenne Ne 1 k padoyeii mporpamme JMCHHUIIIHMHBI
«MeToabl MaTeMaTHYeCKON PU3MKI»

DoH/ OLICHOYHBIX CPEACTB
JJIA TIPOBeIeHUs] TEKYIero KOHTPOJIA yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTECTAIUM CTYJAEHTOB
0 JUCIHMILINHE

1. TunoBble KOHTPOJIbHBIE 321aHUS U HHbIE MaTepPHAJIbI,
HCNOJIb3yeMble B Ipolecce TeKylero KOHTPoJIs ycreBaeMoCTH

3aanus AJ151 CAMOCTOATEIbHON padoThl
(Oannbie 3a0aHUs BbINOIHAIOMCI CMYOEHMOM CAMOCMOAMENbHO
u npenooasamenem 8 003amMeabHOM NOPLOKe He NPOBEPAIOMCS)

CamocrositeibHas padora Ne 1
(nposepka cihopmuposannocmu OIIK-1, unouxamop H/-OIIK-1 2, unouxamop U/-OIIK-1 3 6
yacmu ymMenutl oopmyauposams u pewams 3a0aiy pasoeietis nepemMeHnblX 8 YPAGHeHUU
eunepoonuyecko2o mund.)

IIpumepsl 3aganuii:

C noMoIIbI0 METO/1a Pa3/IeNIeHus IEPEMEHHBIX PEIINTh KpPaeBble 3a/1auu.

1. Crpyna 0 < x </ ¢ XeCTKO 3aKpelUIEHHbIMH KOHLIAMHU 10 MOMEHTa ¢ = () Haxojausach B
COCTOSTHUM PABHOBECHS O] JEHCTBUEM MOMEPEYHOU CUIIBI Fo = const, MPUIOKEHHONH K TOUKE
X0 CTPYHBI MEPIECHANKYISIPHO K HEBO3MYIIIEHHOMY TIOJIOKEHUIO CTPYHBI. B HagabHBIH MOMEHT
BpeMeHu ¢ = () neiicTBue cuibl Fp MTHOBEHHO Ipekpariaercs. HalTu konebaHus CTpyHsl Ipu
>0.

2. CtepKeHb € )KECTKO 3aKPEIUIEHHBIM KOHLIOM X = () HaXOIHUTCS B COCTOSIHUM PaBHOBECHS

MOJ1 ISUCTBUEM MPOAOJIBLHOM CUIIbl Fo = const, TPUII0KEHHOHN K KOHITy X = /. B MmoMeHT ¢ = ()
neiictBue cuibl Fo MPHOBEHHO mpekpamaercs. Haltu koneOaHus cTepKHs, €ClIi HayallbHble
CKOpPOCTH paBHBI HYJIIO.

3. Yopyruii ctepkeHb () <x </ pacroyio’keH BEpTUKAJIBHO U BEPXHUM KOHLIOM (X = ())

KECTKO MPUKPEIJICH K CBOOOIHO MaatronieMy JUQPTY, KOTOPBIA, JOCTUTHYB CKOPOCTH Vo,
MT'HOBEHHO OCTaHaBiuBaeTcs. HaliTi mpoaonbHble KoneOaHus CTePIKHS.

CamocrositesibHas padora Ne 2
(nposepka chopmuposannocmu OI1K-1, unouxamop HU/-OIIK-1 2, unouxamop H/-OIIK-1 3 6 uacmu
VMEeHUTl YOPMYIUPOBAMD U peuiamy 3a0ayy paz0eneHust NePeMenHbIX @ YPAGHeHUU NapadoauiecKo2o
munda.)

IIpumepsl 3aganuii:
C noMoIIbI0 METO/1a Pa3/IeNIeHus IEPEMEHHBIX PEIINTh KpPaeBble 3a/1auu.

1. Haiitu xonuentpamuio raza B mwimHape 0 < x < [ c HemnpoHunaemMoi OOKOBOH
MOBEPXHOCTBIO, €CIM KOHell X=/ OTKpBIT, KOHel Xx=0 3aKkpbIT MOJyIPOHUIIAEMOMN
MeperopoAKoi (MOTOK ra3a yepe3 Hee MPONOPLHOHATIEH PAa3HOCTU KOHILIEHTpAIHii), Ipu4eM
KOHIIEHTpaLus 3Toro raza B armocepe paBHa Us=const. HauanbHas KOHIEHTpanus raza B
MWINHAPE SBISIETCS TMPOU3BOJIBHON (PYHKITMEH, a JaBICHHE M TEeMIIepaTypa BO3IyXa PaBHBI
aTMOoCc(epHBIM.

2. Haiitu temnepatypy crepxss 0 < x < [ ¢ TEIJION30JUPOBAHHON OOKOBOIl OBEPXHOCTHIO,
€ClIi Ha KOHIle X=0 NMpOUCXOAUT KOHBEKTHBHBIN TEIUIOOOMEH ¢ BHEIIHEH cpenioif, umerorei
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temnepatypy Us=const, a Ha kKoHel x=/ mojaeTcss U3BHE IMOCTOSIHHBIN TEINIOBOM MOTOK 2.
HauanpHast TemriepaTypa sBISICTCS TIPOU3BOJIBLHON (pyHKIIHEH.

3. Haiitm xonuenTpamuio ra3a B mwmHApe 0 < x < I ¢ momynpoHUIaeMoil OOKOBOMU
MOBEPXHOCTHIO (TTOTOK ra3a yepe3 Hee MPONOPLHUOHANEH Pa3sHOCTHU KOHIEHTpAIHii), eCIiu
KOHLIEHTpanusi 3Toro rasa B arMmocepe paBHa Us=const, a o00a KOHIA 3aKPBITHI
HETIPOHHUIIAEMBIMH TIeperopoakamMu. HadanbHash KOHIEHTpAlysl 3TOrO ra3a B IMIMHIPE
paBHa HYJIIO, a JaBJICHHE U TEMIIEpaTypa BO3yXa paBHbl aTMOC(EPHBIM.

2. Cniicok BONPOCOB M (MJIH) 3aJaHUM /11 IPOBEIeHUsI POMEKYTOYHOM aTTeCTALMHA

[IpomexxyTouHast arrecTalsi MPOBOAUTCS B BHUJE KOHTPOJIbHBIX padoT Ne 1 u 2, mpu
BBINOJIHEHUM KOTOPBIX IpoBepsiercss chopmupoBanHocTs OIIK-1, unmukatop WA-OIIK-1 2,
unaukatop MJI-OIIK-1 3, B yacTu ymeHuil popMyIupoBaTh U peuiaTh 3aJa4u MO Pa3AeiIeHUIO
NEPEMEHHBIX B YPaBHEHUAX FMIEPOOINYECKOr0, MapadoINuecKoro U 3JUIMIITHYECKOTO TUIIOB, IO
PELICHNIO KBAa3UIMHENHBIX YPABHEHUN METOJIOM XapaKTEPUCTHK.

IIpoMexyTouHas aTTecTalusl CUATAETCS MOJIOKUTEIBHON 10 pe3yabTaTaM KOHTPOJIBHBIX
pabot Ne 1 u 2 mpu ycinoBuu Habopa MO UTOraM BBINOJIHEHMS CTYJEHTOM Ka)J0H M3 HUX HE
MeHee 4 6aioB.

IIpaBuia BEICTABICHUS OLICHKH I10 pe3yJIhTaTaM KOHTPOJILHOU Da60TBIZ

OrneHka 1o pe3ysibTaTaM KOHTPOJIBHON paboThI ompeaenseTcs B 0aiiax mo cleayomemMy
MPUHLMIY: MPAaBWIBHO BBINOJHEHHOE 33/IaHUE OLIEHUBACTCS B MAKCHMAJIbHOE KOJMYECTBO
0aIoB, yKa3aHHOE 0 TaHHOMY 33JJaHUIO B BapHAaHTE.

Kaxnoe u3 3amanuii MOXKET OBITH OIEHEHO MOJIOBUHOMW 3asBJICHHBIX 10 HEMY 0ajioB, B
clly4ae, KOrJa MpH €ro BBIMOJIHEHHH MPaBWIBHO CPOPMYIHUPOBAHBI HAYaNbHBIE M TPAHUYHBIC
YCIIOBUSI, MPABWIHHO 3allMCaHbl yPaBHEHHUS MPOIECCOB, HO UMEIOTCS OLIMOKH B YHUCICHHBIX
pacuerax.

[TonHOCTHIO HETPABUIILHO BHITIOTHEHHOE 3a7aHue - () OayoB.

IIpuMepsl 3a1aHun:

Konrpomnsnas padora Ne 1

1. Haiitu xone6aHus CTPYHBI C KECTKO 3aKPETNIEHHBIMUA KOHIIAMU B CPEJIe C COMPOTHUBIICHUEM,
MPOMOPLUOHATIBHBIM CKOPOCTU. B MOMEHT ¢ = () cTpyHa BO30y>KIaeTcsl yAapOM >KECTKOTO
IJIOCKOTO MOJIOTOYKA, MEPEAAOIIETO i CKOPOCTh Vo Ha OTPE3Ke X0 - 0 < x < xp + 0.
HavanbHble cMelIeHNs paBHBI HYIIIO.

2. Haiitu Temneparypy crepxHs 0 < x </, uepe3 60KOBYIO IOBEPXHOCTh KOTOPOT'O MPOUCXOAUT
KOHBEKTHUBHBIN TEIJI000MEH 10 3aKOHY HbI0TOHA ¢ BHENTHEH Cpenoi, MMEromen
temmeparypy Up=const, 00a KOHIIa CTeP>KHSI TeIUION30IMPOBAHbBI, 2 HAYaIbHAS TEMIIEPATypa
paBHA HYJIIO.

KonTtponbnas padota Ne 2

1. Hailitu pemeHnue mnepBoill KpaeBOWM 3adaud [Jisi ypaBHEHHMs Jlaruiaca BHYTpU Kpyra
panuyca a npu rpaHuYHOM YCinoBuH Ulp=¢ = A (sin 5 ¢ + cos 3 o).

2. HailiTu METOIOM XapaKTEPUCTUK PEIICHUE YpaBHEHUS 2 ur — U ux = () TIpU yCIOBUU
ulr=0 = 3 —x. Haiitu 3nauenue Gpyskuuu u npu ¢ = [, x = 1.5.
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3. CnincoK TeopeTHYeCKHUX BONPOCOB VISl IPOBEICHUS HTOrOBOM ATTECTALMH

VYpaBHeHHE MaJIbIX MONEPEYHBIX KOJIEOaHUM CTPYHBI.

VYpaBHeHue konebaHui MeMOpaHBI.

YpaBHEHUE MTPOIOIBHBIX KOJICOAHUIN CTEPIKHSI.

Mertopa pacnipocTpanstomuxcs BosiH. @opmyna [lanambepa.

Mertopx pa3zieneHus IEpEMEHHBIX B YPaBHEHUSX THIIEPOOINIECKOTO THTIA.

MCTOI[ pa3aciICHUs IIEPEMEHHBIX B HCOAHOPOAHOM FI/IHCp6OJII/I‘leCKOM YpaBHCHUH, IIPpU
HCOAHOPOJHBIX I'PAHUYHBIX YCIOBUAX.

OnHOMepHOE ypaBHEHHUE TEIUIONPOBOJHOCTH.
VYpaBuenue quddysun.

ITocTanoBka KpacBbIX 3aaa4 JJI1 Hapa6OJ'II/I‘leCKI/IX ypaBHeHI/II‘/JL

. MeTton pa3zeneHus IepeMeHHbIX B ypaBHEHUIX napadonndeckoro tuna. @yHkuus

MTHOBEHHOTO TOYEUHOTO HCTOYHHKA.
VYpaBnenue Jlamnaca.
[TepBas, BTOpas 1 OCHOBHas UHTErpanbHast popmynsl [puHa.

CaoiicTBa rapMoHNYecKUX (DyHKIHA. EMMHCTBEHHOCTD M yCTONYNBOCTD IEPBOM KpaeBOH
3a1a4M U1 ypaBHeHus Jlamnaca.

@yHKIHA HCTOYHUKA U1 ypaBHEeHMs Jlamaca.

OcHoBHbI€ 3a7ja4i, IPUBOASAIINE K ypaBHEeHHUIO ['enbMronbia. [locTaHOBKa BHYTPEHHHUX
KpaeBbIX 3aJ1a4 i ypaBHeHus [ enbmronsia.

Cucrembl KBa3WIMHEWHBIX YPAaBHEHUM.

VYpasuenue Kopresera—ne ®@puca. ColMTOHHBIE PELIEHMUS.

Pa3znenenne nepeMeHHbBIX B IWIMHAPUYECKUX KOOpAMHATax. Y paBHeHUe beccens. @yHKuuu
beccens.

Paznenenne nepeMeHHBIX B ChEepUIECKUX KOOpAuHATaX. Y paBHeHue Jlexanapa. [TommHOMBI
Jlexxannpa.

OOmiee ypaBHEHHE AJIS CTICHUATBHBIX (DYHKITUI.

[Tonuromsr YeObméBa—Ipmuta n Yeonimépa—Jlareppa.

Cetku u ceTounble GyHKIUHA. ATpoKkcuManus auddepeHInaibHbIX OTIEpaToOpOB.

PaznoctHas 3aladya i YPaBHCHUA TCIUIONPOBOJHOCTH

IHopsaaok npoBeaeHNA UTOTOBOM aTTecTaluu B hopme 3a4éra.

3auét npoBoautTcs B (popme Oecelpl MO TEOPETHUECKUM BOMPOCAM U3 MPHIOKEHHOTO

CIMCKA U PEIICHNUs 33124 U3 KOHTPOJIBHBIX padoT Ne 1 u Ne 2.
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IIpnioxenne Ne 2 k padoyeil mporpamme M CHHIIIHHBI
«MeToabl MaTeMaTHYeCKON PU3MKI»

MeTtoauyeckue yKkazaHusi AJsl CTY/IEHTOB M0 OCBOEHUI0 THCIHUTLIUHBI

OcHoBHOW (OpMOI HM3JIOKECHHS yYeOHOro Marepuaja IO JAUCHHILINHE «MeTomsl
MaTeMaTH4ecKO (U3MKM» SABISAIOTCA JIEKIMU. B OCHOBE IUCHMIUIMHBI JISKUT OCOOBIN
MaTeMaTHYECKUH ammapar, ¢ MOMOIIBI0 KOTOPOTO PEIIAOTCs JTOBOJIBHO CIOXKHBIE H TPOMO3JIKHE
3agaud. [lo OONBIIMHCTBY TeM TMpPeNyCMOTPEHbl MPAKTHUYECKUE 3aHATHsS, Ha KOTOPBIX
NPOMCXOTUT 3aKpEIUICHHE JICKIIMOHHOTO MaTepuaya IyTeM MPUMEHEHHS €ro K KOHKPETHBIM
3aa4aM ¥ 0TpaboTKa HaBBIKOB paOOTHI € anmapaToM MareMaTHYecKon (GU3UKH.

Jsist yCIIENIHOTO OCBOGHUS TUCIUILIMHBI OYEHb BaYKHO PEIICHUE JIOCTaTOYHO OOJBIIOrO
KOJINYECTBA 3aJa4, Kak B ayJJUTOPUHU, TaK U CAMOCTOSITENIbHO B KAa4eCTBE JAOMAIIHUX 3a/JaHUi.
[Ipumepsl pemeHust 3amad  pa3doMparOTCs Ha JIEKIUSAX M MPAKTHYECKUX 3aHATHSX, IPH
HEOOXOMMOCTH 10 Hambosee TPYJIHBIM TeMaM MPOBOASTCS JONOIHUTENIbHbIE KOHCYJbTALHH.
OcHOBHas 1eb pemIeHHus 3a7ad — MOMOYb YCBOUTH (PyHIaMEHTAJIbHBIC MOHATHS W OCHOBBI
MaTeMaTuuecko ¢u3uku. [l pemeHuss Bcex 3agad HEOOXOOUMO 3HaThb W TOHUMATh
JeKIMOHHBIN Matepuan. lloaToMy B mporecce HW3ydeHUS AUCHUIUIMHBI PEKOMEHIYETCS
peryJsipHoe MOBTOPEHUE IpoiiieHHOTO JEKIIMOHHOT O MaTepuaa. Marepuar,
3aKOHCTICKTHPOBAHHBIA Ha JIEKIUAX, HEOOXOJMMO [IOMa eIme pa3 MpopadaThiBaTh W IIPH
HEOOXOMMOCTH JAONOJHATh HMH(pOpMAIMeld, MOJYyYEHHOH Ha KOHCYJbTALUAX, NMPAKTHUYECKUX
3aHATUSAX WIK U3 YUeOHOU JIUTEPATYPHI.

bonbioe BHMMaHUE JODKHO OBITh YAETICHO BBIIOJIHEHUIO JoMallHeil pabotel. B
Ka4yecTBE 3alaHUi JJIsi CaMOCTOATENBHOM pPa0OTHI JOMa CTYACHTaM MpEeUIaraioTcs 3aJadd,
aHAJIOTUYHBIE PAa300paHHBIM Ha JEKIHUSIX M TMPaKTUUECKUX 3aHATUSAX WIM HEMHOro oOolee
CJIO’KHBIE, KOTOPBIE SBISIOTCS PEe3yIbTaTOM 00beIMHEHHU HECKOJIBKUX 0a30BbIX 3a1a4.

JUis mpoBEpKHM M KOHTPOJSL YCBOEHHUS TEOPETHYECKOIO MaTepuaia, MpUOOPETECHHBIX
NPaKTUYECKUX HABBIKOB Pa0OTHI C ammapaToM MaTeMaTh4ecKod (HU3MKH B TeUCHHE OOYy4YeHHUs
IPOBOJATCSI MEPOIIPUATHUS TEKYIIEH aTTeCTalluK B BHJIE CAMOCTOSTENBHBIX paboT (B ay AUTOPHH)
U JIByX KOHTPOJIbHBIX paboT. Takke MpOBOIATCA KOHCYJIbTAUMHU (MPH HEOOXOIMMOCTH) MO
pa30opy 3aAaHui JUIsl CAMOCTOATENBHOM pabOoThl, KOTOPHIE BBI3BAIM 3aTPYAHEHUS.

B KoHIe uW3ydeHUs IUCUMIUIMHBI CTYJAEHTHl CcHaloT 3a4€T B Qopme Oeceapl 1O
TEOPETUYECKUM BOIIPOCAM U3 MPUIIOKEHHOIO CIMCKA U PELICHUs 3a/1a4 U3 KOHTPOJIBHBIX padoT
Ne 1 m Ne2.

OcBouTh BONPOCHI, H3JIAraeMble B IpoLEcCe H3YYCHHMS AUCHUILUIMHBL «MeToabl
MaTeMaTHYeCKOM (U3MKM» CaMOCTOSTENBHO CTYICHTY KpailHe CJI0XKHO. OTO CBS3aHO CO
CJIO)KHOCTBIO M3y4aeMOro marepuanga u OosnbmnM o0beMoM Kypca. [loaToMmy mocemieHue Bcex
ayJUTOPHBIX 3aHATHH SBIISETCS COBEPIICHHO HEOOXOIWMBIM. be3 peryispHbIX 3aHATHH B
TEUYEHHUE CeMeCTpa caaTh 3a4ET [0 UTOraM W3yYEHUs TUCLMILIMHBI CTYJIEHTY €/1Ba JIU BO3MOXHO.

11



