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1 Hesn u 32124y U3yYeHHU s TUCHUINIHHBI
1.1 Ileanb ocBOeHHUS TUCHHUTILIHHBI

JlaHHas1 TUCIUIUTMHA CTABUT CBOCH IEJIbI0 M3ydeHHE (YyHIAMEHTAIBHBIX OCHOB TEOPHH
YpaBHEHHUU MaTeMaTH4ecKol (UMK B 00bEMe, HEOOXOAMMOM JUisi OOIIer0 pPa3BUTHUS U
OCBOCHHUSI CMEXHBIX TUCIHUIUIMH (U3UKO-MATEMATHUECKOTO IIMKJIA, OBJIAJICHUE aIllapaToM
MaTeMaTHYECKOW (DU3MKH U IOJTOTOBKY K CO3HATEIILHOMY BOCIPHUSTHIO TIPOLICYP MPHKIATHOTO
aHaliM3a, OCBOCHUE METOJIOB IOCTPOCHUS MAaTeMaTHYECKHMX MOJICJIEH Ha OCHOBE YpaBHEHUH
MaTeMaTudeckoi ¢u3uku. llenmn MUCHUIUIMHBI COOTBETCTBYIOT (DOpMHpPYEMON KOMITETESHITUN
[K-2.

1.2 3agaun AMCHUILIMHEI

OcHOBHBIE 32Ja4H JUCLUIUINHBIL:

— YCBOGHUE OCHOBHBIX HJIEH, MOHATHH U (PAKTOB ypaBHEHHMH MaTEeMaTU4YEeCKOH (DU3HKH,
HEOOXOIUMBIX JIJISl PELICHHS TEOPETUYECKUX U IPUKIIAHBIX 331a4 IPUMEHEHUS JUCLHUIIINHBL;

— (opMupoBaHUE HABBIKOB (DOPMYIUPOBATH M PEIIATh 3a/1a4d MaTEMAaTUIECKON (DU3HKH,
CO3/1aBaTh U UCMOJb30BATh MATEMaTUYECKHE MOJIENIH IPOLIECCOB U OOBEKTOB;

— pacllupeHue U yriIyOJieHHe TEOpEeTUYECKUX 3HAaHMM M pa3BUTHE JIOIMYECKOIO
MBILIIEHHS; TOABEM OOLIETr0 YPOBHS MaTEMAaTHYECKOH KYyIbTYpHI;

— (popMHpOBaHUE TBOPUYECKOIO MOAX0/1A K M3YUEHHUIO (PU3HYECKHX IPOLIECCOB.

1.3 MecTo AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuuiuinHa «YpaBHEHHUsST MaTeMaTU4eCKOM (PU3MKM» OTHOCUTCS K BapHaTUBHOM yacTu
bnoka 1 "Iucuunnuasl (Moaynu)" yueOHOTO IaHa MOATOTOBKM OakanaBpa. MecTo Kypca B
MOJMOTOBKE BBIMMYCKHUKA OIpPEAENsSeTCs] BbIAIONIENCS pPOJbI0 METOJO0B M HAEH ypaBHEHUN
MaTeMaTuyeckoil Gpu3nku B (OpMHUPOBAHUHU CIIELMATIKNCTA MO JI000M 001acTy 3HAHUM, CEphe3HO
UCIIOJIB3YIOUIEN MaTEMAaTHKY; KPOME TOr0, MHOTHE TUCKPETHBIE, "KOHEUHBIE" MOJENH, 3a1a4d U
QITOPUTMBI, XapaKTepHbIE I JAaHHOW CHEHUAJIBHOCTH, HMEIOT CBOMM HCTOYHHUKOM,
pooOpa3oM MU NMPEAETbHBIM CIy4aeM Ty WK HHYI0 OECKOHEUHOMEPHYIO CUTYAIHIO, a TOTOMY
TpeOyIOT CBOOOIHOIO BIIAJEHUS UICSIMHU U IOAXO0JIaMH, BbIpaOOTaHHBIMH B MaTeMaTH4ECKON
¢uzuke. J[aHHBIN Kypc HanboJiee TECHO CBSI3aH C TEOpHE OOBIKHOBEHHBIX AU PepeHInaTbHbIX
YpaBHEHM, OCKOJIbKY OOJIBIIIMHCTBO YpaBHEHUH MaTeMaTHUeCKOW (DPU3MKHM CBOJAATCS TEM WU
UHBIM CIIOCOOOM K OOBIKHOBEHHBIM JU(HEepeHIIMaTbHBIM YPaBHEHUIM.

Heo6xoauMeIM TpeOOBaHMEM K «BXOJIHBIM» 3HAHUSM, YMEHUSAM M OINbITY JEATEITbHOCTH
oOyuJaromierocsi Mpyu OCBOCHUH JaHHOM NHCUUIUIMHBI, TPUOOPETEHHBIM B pPe3yJibTaTe U3y4eHUs
NPEIUIECTBYIOIMX JUCHMILINH, SIBISETCS OCBOCHMS KypCOB MaTeMAaTHYECKOIO aHalu3a,
anreOpbl M aHAIMTUYECKOM TreomeTpuu U Aud@epeHIuanbHbBIX ypaBHEHUH, B 00beMe,
IIPEyCMOTPEHHOM JIJIsl COOTBETCTBYIOILIEN CIIEINAIbHOCTH.

1.4 IlepeyeHp IUIAHMPYEMbIX PpPe3yJbTATOB O00y4YeHUs] 1O JMCHHUILUINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

[Iporpamma omnpezaenser oOmui o00beM 3HAHWN, MO3BOJSIOMIUN CHOPMHUPOBATH Y
CTYJICHTa ILEJOCTHOE TNpeACTaBIeHHE 00 OCHOBHBIX MOJENSAX U METOAaX MaTeMaTH4ecKon
¢buznky, odecreunBarOIIUX MUPOKUHA CHEKTP UX MpUMEHEeHU. BmecTe ¢ Tem, u3ioxeHue psaa



pas3zenoB Kypca HEM30eKHO MMEET, B OCHOBHOM, MH(OpMAIMOHHBIN xapakTep. B pe3ynbrare
U3Yy4YEeHUS JUCLUIIINHBI CTYACHT JIO0JIKEH

—3HaTh 3HAYCHHE OCHOBHBIX TEOPEM TEOPUM YpPAaBHEHHMH MaTEeMAaTU4YEeCKOH (U3UKU
(TeopeMbl CYILIECTBOBaHMsS M €IMHCTBEHHOCTH pelleHHus 3aaad Kol OCHOBHBIX THIIOB,
HAYaJIbHO-KPAEBbIX 3a7jad OCHOBHBIX THIIOB, TEOPEMBI O HENPEPHIBHOW 3aBUCUMOCTH PELICHUS
3agad Komm oOT HavanbHBIX JaHHBIX M [ApaMeTpoB), MNPEACTaBIATh CHeuu(UKy 3ajgad
pelaeMbIX ¢ IMOMOUIbIO YPaBHEHUH MaTeMaTH4eCKOH (PHU3HKHY;

— YMETh HaXOAWUTh peIIeHUs: oO0Ilue JUIsi OCHOBHBIX THUIOB JU((epeHINaATbHBIX
YPaBHEHHH C 4YacCTHBIMU IIPOM3BOJHBIMHM BTOPOrO MOpsaka, 3agad Komwm nus ypaBHEHMMU
napaboMYecKoro M TUNEepOONIMYECKOro THUIOB, HAYaJbHO-KPAEBBIX 3a/ad JJs ypaBHEHHN
napaboIMYecKoro M THUIepOOIMYeCKOTO THIIOB B OTPAaHMYCHHBIX O00JacTAX, BHEUIHHX U
BHYTPEHHUX KpacBbIX 3aJad I YPAaBHEHHWH DJUIMIITUYECKOTO THIA, YMETh JOKa3bIBaTb
M3Yy4aeMbIE TEOPEMBI;

— BJIaJIETh OCHOBHBIMU METOJAMU PELICHUS HaYaJIbHBIX U KPAEBBIX 3a/1a4 JUIsl ypaBHEHUI
MaTeMaTH4eCKOW (PU3UKHU U OBITH CIIOCOOHBIM IEPEBECTH KOHKPETHYIO MPUKJIAIHYIO 3a7ady Ha
A3bIK AU QepeHInaNbHBIX YpPAaBHEHUM C YacTHBIMM HPOM3BOJHBIMH WM HHTErPalbHbIX
YPaBHEHHUH U ONPENEIUTH IIyTH €€ PEILICHUS.

TpeboBaHUsI K YPOBHIO OCBOECHHUSI COJIEP’KAaHUSI Kypca ONPENENSIOTCS BbIIIECKa3aHHBIM,
Cofiep’KaHMe Kypca JOJDKHO OBITh YCBOEGHO HACTOJIBKO INIyOOKO M OCHOBATEIbHO, YTOOBI
o0ecrneunTh NOTPEOHOCTH CMEXHBIX KypCOB, a TaKKe AaKTMBHOE BJAJCHHE METOJaMu
MaTeMaTHYeCKOM (U3MKH, KOTOpPbIE MOTYT BCTPETUTHCS B AajbHEWIIEeH MpakTH4ecKoil pabore
BBIITYCKHUKA.

N3ydyenue naHHOW yuyeOHOW IUCIHMIUIMHBI HAIPaBI€HO Ha OBJAJCHHE OO0YyYaroIIMMCS

npodeccuoHaibHON KomrieTeHnuei [1K-2:

Unnexc Conepskanne B pesynpraTe nzydeHus yueOHON TUCIUTUIMHBI 00ydaronecs
KOMIIETeH | KOMIETEHIIH (WK JOJIAKHBI
1007078 e€ JacTu) 3HATH YMeETh BJIaJEeTh
— OCHOBHBIE IIO- | — TIEPEBECTH — HaBBIKAaMH
HATUSL MaTeMaTH- | 3aJady Ha S3bIK | JOKa3aTesIbCTBA
yecko  ¢Gu3uKH | quddepeHIaibH | OCHOBHBIX YTBEp-
(OCHOBHBIE ypaB- | bIX YpPaBHEHHUH C | KIEHHIA;
HEeHUs, KJIacCU(PU- | YaCTHBIMU — HaBBIKAMH
KalHio ypaBH- | IPOU3BOAHBIMY; TIOCTPOCHUS TIPO-
CHUI, TIOCTAHOBKH | — HAXOAWUTh pe- | CTEHIINX MaTema-
CITOCOOHOCTBIO TO—| 3a/1a4) LmIeHUs:  OOIIMe | THYECKUX  MOje-
HUMAaTh, COBEpULIE-| — OCHOBHBIE Me- | Il OCHOBHBIX | Jell  (pU3HUYECKUX
HCTBOBATb u| Tona peleHus | TUIOB MIPOLIECCOB;
MK-2 |[nmpuMeHsATbH 3amauy  MareMaTH- | quddepeHnuanb- | — MeTogaMu
COBPEMEHHBIN YyecKol (pU3uKU HBIX YPaBHEHHMH C | HCCIIEIOBaHUS
MaTEMaTUYECKUH | — OCHOBHBIE YaCTHBIMH NIPOM3- | Mojenet  usu-
aHHapaT HpI/IK_]'[aIIHLIC I1a- | BOOHBIMU BTOpOFO YeCKUux
KCTHI, IOpsIiKa, IPOIECCOB
HCIOJIb3yEMBbIE — BBIOMpaTh Me- | — HaBBIKAMH
Ui pelIeHus | TOAbl  PEIIEHUS | KCIIOJIb30BAHMS
ypaBHEHUI B | IIOCTaBJIEHHOMN 3a- | MaKeTOB MPHKJIA/I-
YAaCTHBIX IPOU3- | Jay; HBIX  MPOTpamMm
BOJIHBIX. — cozep)KaTenb- | AU pEIICHUs 3a-
HO Jlad MaremaTruyec-




Hnnexc CozeprkaHue B pesynbTaTe n3ydeHus yueOHON TUCIUTUIMHBI 00yJaronecs

KOMIIECTCH | KOMIICTCHIIUY (MK JLOJIKHBL
un € yacTi) 3HATh yMeThb BJa/1eTh
HUHTEPIPETUPO- KO# (hu3uKu
BaTh PE3YJIbTATHI,
— HCHOJIB30BaTh

3JIEKTPOHHBIEC Te-
MaTU4YeCKHe  pe-
CYPCHBI JUIsl yIi1yO-
JIEHUs 3HaHUHU TI0
n3y4aemMou  Juc-
IIUTUINHE

[Tporiecc ocBOECHUS! TUCHUIUIMHBI «YpaBHEHHUS] MAaTeMaTHUECKON (DPM3MKK» HAIpaBJIeH Ha
MOJIYYeHUS HEOOXOIMMOro oObema 3HaHuM, oTBewaromux TpedoanusiM OI'OC BO wu
0o0eCreunBarONIMX  YCIEIIHOE BEJCHHWE OakallaBpoM MPOW3BOJICTBEHHONM W HAy4YHO-
UCCIIEIOBATENILCKOM  JeSATENbHOCTH, BIIAJCHUE METOAUKON (OPMYITUpPOBaHUS M PELICHUS
NPUKIAIHBIX 3a/lay, a TakXe Ha BBIPAOOTKY YMEHUW MPUMEHATh Ha MPAKTHKE METOJbI
MPUKIIATHOW MaTeMaTHKA U HH()OPMATUKH.

2. CTpyKTYypa U coiep:KaHHe JUCHUIIUHBI.
2.1 PacnipenesieHue TPy10éMKOCTH JMCHUILVIMHBI 110 BUAAM padoT

OOmast TpPyZOEMKOCTh JUCLMIUIMHBI COCTaBIsieT 7 3a4eTHBIX eOuHML, 252
akageMuueckux 4aca. Kypc «YpaBHeHHs MaTeMaTU4ecKod (PU3MKM» COCTOUT U3 JIEKLIIMOHHBIX U
INPAKTUYECKUX  3aHATUH, CONPOBOXKAAEMBIX  PEryJSIpHOM  MHAMBHIyalbHOM  paboToit
IpEenoJiaBaTessi CO CTYACHTaMH B IPOILIECCE CaMOCTOSTEIbHON paboThl. B koHIe 5 cemectpa
IIPOBOAMTCSA 3aueT, B KOHIE 6 ceMecTpa — 3adeT, dk3ameH. [IporpaMMoi AMCIUINIMHBI
OpeaycCMOTpeHbl 36 4YacoB JIEKUMOHHBIX, 36 4YacoB MpakTHYECKUX 3aHATHH u 4 yaca
KOHTPOJIMPYEMOH CaMOCTOSITEIIBHON paboThI, a Takke 36 JacoB caMOCTOSTENILHON paboTHl (U3
HUX — 4 yaca KOHTPOJIMPYEMOH caMOCTOATEIbHOW paboThl)) B 5 cemecTtpe, 48 dacoB
JEKIIMOHHBIX, 48 YacOB MPAaKTUYECKUX 3aHATUN M 12 4acoB caMOCTOATEIbHOH paboThl — B 6
cemecTpe ¥ 36 4acoB MOATOTOBKH K IK3aMEHY.

Bcero CemecTpsl
Bun yuebHoit paboTbl 4acoB (dacer)
5 6
KonTakTHas padora (Bcero) 174,7 76,2 96,5
B oM unciie:
3aHATUS JEKIIMOHHOTO TUIIA 84 36 48
3aHATHS CEMUHAPCKOTO THUTIA (CEMHHAPHI, TPAKTHYECKHE 84 36 48
3aHSITHS)
JlaGopaTopHbIe 3aHATHS - — —
HNnas konTakTHas padora:
KonTpons camocrositensHoi pabotsl (KCP) 6 4 2
ITpomesxxyrounas arrecrauus (MKP) 0,7 0,2 0,5
CamocrosiTesibHas padora (Bcero) 32,6 31,8 0,8
B tom unciie:
Kypcosas pabota — — —
[TpopaboTka y4eOHOro (TEOPETHYECKOr0) MaTepuaa 20 20 —




IToaroToBka K TeKymeMmy KOHTPOJIIO \ 13,6 \ 11,8 \ 0,8
IToaroToBKa K 3K3aMeHY 447 - 447
O01mas Tpy10eMKOCTh qac. 252 108 144
B TOM 4YHCJI€ KOHTAKTHAS 174.7 76.2 96.5
pabora
3a4. e 7 3 4

2.2 CTpyKTypa M CUMILIMHbI:

Pacnipenenenue Bu0oB yueOHOM pabOTHI M MX TPYIOEMKOCTH I10 Pa3zeiiaM JTACIHUILTAHEIL.

Paznienbr qucuuIuIvHbL, U3ydyaeMble B 5 CEMECTPE.

KomnuyecTBo yacoB
Ne HauMeHOBAHHE Pas/elos AynuropHas Bueaynuropnas
paznena Bcero pabota pabota
J I13 CPC
1 2 3 4 5 6
IlocTranoBka u
1 Kiaccuukanms 3a1a4q 32 10 14 8
MaTeMaTHIeCKO (pr3uKu
YpaBHeHus rurnepooandec-
2 koro tuma. OCHOBHEIC 3aJa4ul 50 20 18 12
Y METOJbI UX PEIICHUS
3 Bapuannonnbie METO/IbI B 18 4 4 10
MaTEeMaTHYECKON QU3HKE
4 0O0630p NMpoHIEHHOTO 33 9 B 18
MaTepuasa u pueM 3a4era
KoHTpoJIb caMOCTOSTENBHOM pabOTHI 4 B B B
(KCP)
ITpomexyrounas atrectanus (MKP) 0,2 — — —
Hroro: 108 36 36 31,8

Pazgensl AUCHUIUINHBI, U3y4aCMBbIC B 6 CCMECTpC.

KonnyectBo yacoB
Ne HaHMCHOBAHHE PASICIIOB AynuropHas Bneaynuropnas
paszznena Bcero pabora pabora
JI 113 CPC | koHTpOJIb
1 2 3 4 5 6 7
VYpaBHeHUs TapaboINUecKOro
1 Tuna. OCHOBHEIE 3a0a4U U 47 16 16 - 15
METOJBI UX PEIICHUS
YpaBHEHUS SITUITUYECKOTO
2 tuna. OCHOBHBIE 3aJa4H. 61 22 24 - 15
Teopus noreHnuana
[TpumeHeHne HHTETpaIbHBIX
3 |mpeoOpa3oBaHMil K PELICHUIO 29 10 6 — 13
3aJla4 MaTeMaTU4eCcKon (U3UKI
4 O0630p mpoiIeHHOTO MaTepHuaa 45 B 5 0.8 17
U TIPUEM 3a4eTa
KoHTpoab camocTosTenbHON paboThl 2 B B B B
(KCP)
ITpomexyrounas arrectanus (MKP) 0,5 — — — —




KonnuecTBo yacoB
Ne HauMeHOBAHHE Pas/elos AynuropHas Bneaynuropnas
pasnena Bcero pabota pabora
JI 113 CPC | KoHTpOIb
1 2 3 4 5 6 7
HTroro: 144 48 48 0,8 44,7

[Tpumeuanue: JI — nmekmuu, [13 — npaktuueckue 3ansarus, CPC — camoctosTenbHas padora
crynenta, KCP — koHTpoianpyemasi caMmocTosTenbHasi padboTa.

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:

Cwmectp 5
Ne HanmenoBanue Comepxanpe pasena dopma TeKyIero
paznena KOHTPOJIS
1 2 3 4
[TocranoBka u [Tpenmert u 3a1aun MaTemMaTuyeckoit pusmke, ee KonTponbhas
KJIAaCCU(UKAIIHS MECTO B €CTECTBO3HAHHMH. BbIBOJ OCHOBHBIX ypaB- |pabota (1), ompoc
3azaq HeHUIl MaTeMaTuieckoi ¢usuku. HavanbHbie u 0 pe3yJibTaTaM
MaTeMaTHYecKo  |rpanuyHble ycrnoBus. [locraHoBKa 3amad. 3amgaya BBITTOJTHEHHS
(10737041 Komm. Teopema KoBanesckoii. KoppekTHOCTb 110- JIOMAIlIHUX U
CTaHOBKH 33724 MaTeMaTuueckoil Gpusuku. [Tpumep CaMoCTO-
1. Anamapa. [TorsTue 0000IIEHHBIX pelIeHUH 3a1a4 SATEJIbHBIX padoT
MaTeMaTH4eCKoi Gpusnku u nmpoctpanctsa Cobo-
neBa. [IpuHIUN Cyneprno3uiiuuy Ass TMHEWHBIX 3a-
nad mareMaTtrdeckor ¢pusnku. Kimaccuduxamnms
YpaBHEHUI BTOPOTO MOPSAKA, THHEHHBIX OTHOCH-
TEJIHO CTapIINX MPOU3BOAHBIX. XapaKTEePUCTHUKH.
[TpuBeneHne ypaBHEHUH K KAHOHUYECKOMY BUJLY.
YpaBHeHUs 3anava Komm s BomHoBoro ypaBHenus. @opmyna |  KoHTponbHas
runepOonuyeckoro |[lanambepa. CyiiecTBoBaHuE, €JMHCTBEHHOCTD, yc- |paboTa (2), ompoc

Trma. OCHOBHBIE
337244 1 METOIbI
WX PEIICHUS

ToiunBOCTH peuienus. O6o0eHHoe penieHue. Pe-
mieHue 3a1a4 Ha noaynpsamon. @opmynsl Ilyaccona
u Kupxroda. KoppekTHOCTh TOCTaHOBKH 3a/1a4u
Komm 11t BotHOBOTO ypaBHeHus. 3agada Komm
JUIsl HEOTHOPOJIHOTO YPABHEHMS.

Kpaessie 3a1aun [11s1 BOTHOBOrO ypaBHeHus. dop-
Myuibl ['puHa. TeopeMbl e IMHCTBEHHOCTH, YCTOM-
yuBocTu. 3anada ltypma—JInysmnsa. Meron pas-
nenenus nepeMeHHbIX (Dypbe). Teopemsl cyriecT-
BOBaHUs. PellleHne HeoJHOPOAHBIX 33/1a4 METOI0M
®Oypre. Oynknuu beccens. 3agaya o konedaHUH
KPYTJI0H MEMOpaHBlI.

IO pe3yJibTaTam
BBITIOJTHEH U
JOMaIll. U CaMocCT.
pabor

Bapnannonusie
METO/IbI B
MaTeMaTHYeCKOU
¢buznke

OcHOBHBIE IOHATHS BAPHALIMOHHOTO UCYUCIICHUS:
IIOCTaHOBKA 3aJ1a4M, ypaBHeHUE Diinepa-Jlarpanxka
OxcTpeMyMbl GyHKIIMOHANIOB. Bapuanus pyHkuu-
oHasa. Bapuanuonssle 3a1aun B MaTEMaTHYECKOM
¢du3uke. Bapnannonnas 3agaua Juist HHTErpaja
SHEPIHH.

Onpoc




Cemectp 6

Haumenosanue ®dopma TeKyIero
Ne Coneprxanue paszjena
pasgeina KOHTPOJIS
1 2 3 4
YpaBHeHM HavanpHOo-KpaeBbIe 3a1a4uu AJIs ypaBHEHUS TEILIO- KonTponbHas
napabonuyeckoro |[mpoBoAHoCcTH. [IpuHimn makcumyma. Metog @ypre pabora,
tuna. OCHOBHBIE  |pELICHMS KPAaeBbIX 3a1ad. TeopeMbl euH- OIIpOC 10
3aJ1a4 U METOJIbl  |CTBEHHOCTH, ycToHYMBOCTU. CylliecCTBOBaHUE pe- pe3yabpraTram
1. |ux pemeHus nieHus. 3anada Komu nis ypaBHEHUS TEILIONpo- BBITIOJIHEHUS
BOJHOCTH. TeopeMbl €JUHCTBEHHOCTH, YCTONYU- JOMalll. ¥ CaMOCT.
BocTH. PyHIaMeHTalIbHOE pemienne. MaTerpan pabot

[Tyaccona. o-pynkius Jupaka. 3agaun Ha
nonynpsmoil. Merox dynkwmii ['puna.

YpaBHeHust OO0mre cBOMCTBAa TApMOHUYECKHUX (DYHKITHI. KonTtponbHas
smmntudeckoro  |[IpuHIMI MakcuMyma JJ1si TApMOHHUYECKUX pabora
tuna. OcHoBHble  |byHk1ui. Oneparop Jlamnaca B KpUBOJIMHEHHBIX
3amaun. Teopus KoopauHaTax. @yHIaMEHTaJIbHOE pELIECHUE
MoTeHUMan€a ypaBHeHus Jlamnaca (B mpocTpaHcTBe, Ha
miockoctH). KpaeBbie 3a1aun i ypaBHEHUN
2. Jlarutaca u Ilyaccona. Teopembl €eIMHCTBEHHOCTH.

@®yukuuu ['puna 3amgaun upuxie. IHTerpansHele
ypaBHeHus. Teopus noreHuuana. Ceenenue
KpaeBbIX 33J1a4 K UHTEIPaJIbHbIM YPAaBHEHUM.
CymectBoBanue penieHus. MeTon pa3nencHus
IIEPEMEHHBIX PELICHUS KPAaeBbIX 3a1a4 B
IPOCTEHIINX 00JIaCTSIX.

[Ipumenenue [IpeoOpazoBanue Jlamnaca. [IpeobpazoBanus Oypbe Ormpoc no
UHTETPaJIbHBIX (9KCIIOHEHIIMANIbHOE, Sin-, COS- MpeoOpa3zoBaHus, pe3yibTatamMm
3 npeoOpa3oBanuii k |[koHeuHble. [IpeoOpazoBanus beccens, Mennuna. BBITIOJTHEHUSI
" |pemenuto 3ana4  ([IpuMepbl npUMEHEHHUs] UHTET paIbHBIX J0MaIll. ¥ CaMoCT.
MaTeMaTHYecKol  |mpeoOpa3oBaHMM K pelIeHUIO 3a/1a4 pabor
¢bu3ukn MaTeMaTH4ecKO pu3mku.

2.3.1 3aHaTHA JeKIHOHHOr0 THIIA

Cemectp 5

Pa3znen 1. Ilpenmer u 3amaun mMareMaTH4ecKod (pHU3MKE, €€ MECTO B €CTECTBO3HAHUHU.
BbIBOZ OCHOBHBIX ypaBHEHHMH MaTemaTtuueckoil ¢u3uku. HadanmbHble W IpaHUYHBIE YCIOBUS
(2 4.). TlocranoBka 3amau. 3agaua Komm. Teopema KoasneBckoii. KoppekTHOCTh MOCTaHOBKH
3agad Matematndeckoi ¢usuku. [Ipumep Anamapa (2 u4.). [loHsTHEe 00OOLIEHHBIX pelICHUN
3a7a4 MaremMaTudeckod ¢u3uku u npocTtpaHcTBa CoOoseBa. IlpuHuun cyneprno3unuu ass
JUHEWHBIX 3a7ady Maremaruuyeckod ¢usuku (2 4.). Kraccudukaums ypaBHEHUH BTOpPOToO
MOpsAJKa, JTUHEMHBIX OTHOCHUTEIBHO CTapIIMX IPOU3BOJHBIX. XapakTepucTuku. lIpuBenenue
YPaBHEHUI K KAHOHUYECKOMY BHU1Y (4 4.).

Pasnen 2. 3amaua Komm pams  BomHOBOoro ypaBHeHus. Popmyna JlamamOepa.
CymiecTBOBaHUE, €IWHCTBEHHOCTb, YCTOMYMBOCTH pemieHus (2 4.). OOoOmeHHoe pelieHne
3amaua Komm st HeogHOpOAHOTO ypaBHeHUs (2 4.). Pemenue 3amay Ha mosympsimMoit (2 d.).
®opmynsl Ilyaccona u Kupxroda (2 4.). KoppekTHocTh mocTtaHoBkuM 3amauu Kommm s
BOJIHOBOTO ypaBHEHHUS (2 4.).

KpaeBble 3amaum s BonmHOBOro ypaBHeHus. Dopmynel I'puna (2 4.). Teopemsl
€AMHCTBEHHOCTH, YycToWuuBocTu. 3anadya lltypma—JluyBuwmns (2 4.). Meron pasaeneHus



nepemeHHbIX (Dypre) (2 u.). Teopembl cymiecTBoBaHUs. PelieHne HEOMTHOPOJHBIX 3aaau
meroaoM Dypee (2 4.). Dynkiuu beccens. 3amayua o kojebaHUM KPyriaol MeMOpansl (2 4.).

Paznen 3. OcHOBHBIE MOHATHS BapUAIMOHHOTO MCUUCIEHUSA: TOCTAaHOBKA 3aJayH,
ypaBHeHHe Diinepa-Jlarpamka. DxcTpemymbl GyHKIHMOHANOB. Bapuanusa ¢ynkiuonana (2 4.).
Bapuannonnsle 3asaun B MareMaTHueckoW Qusuke. BapuanuonHas 3amada s MHTErpaia
sHepruu (2 4.).

Cemectp 6

Pa3znen 1. HawanmbHo-kpaeBble 3ajauu JJs ypaBHEHHs TeIIONpoBOAHOCTH. [IpuHImn
Makcumyma (2 4.). Meron ®@ypne pemienus: kpaeBbix 3a1a4 (4 4.). TeopeMbl €TUHCTBEHHOCTH,
yctoitunBoctu. CymiectBoBanue pemeHuss (2 4.). 3agaya Komm jmius  ypaBHEHUSs
TEIUIONPOBOAHOCTU. TeopeMbl €IMHCTBEHHOCTH, ycToiumBocTH (2 4.). dDyHmameHTanbHOE
pemienne. Wurterpan Ilyaccona. O-pynknusa Jupaka (2 4.). 3agaum Ha TOJYHPSIMOM.
Pacnpoctpanenue kpaesoro pexxuma. Meron ¢pynkumii ['puna (4 4.).

Pa3nen 2. Omepatop Jlammaca B KpUBONMHEHHBIX KoopauHaTax. DyHaameHTanIbHOE
pemienue ypaBHeHus Jlammaca (B mpocTpaHcTBe, Ha IUockoctu) (2 4.). OOmume cBoiicTBa
rapMoHnueckux ¢yHkiui. [Ipuninun makcumyma uisi rapmonndeckux Gpynkuuit (2 4.). Kpaessie
3amaun Ui ypaBHeHuil Jlammaca u Ilyaccona. Teopembl enuncTBeHHOCTH (2 4.). DyHKUUU
I'puna 3agmaun Jlupuxne u Helimana, ux cBoiictBa. (2 u.). Iloctpoenme Qynkuuu ['puna
BHYTpEeHHEH U BHemrHe# 3anay Jupuxie ms mapa (2 4.). CneactBus u3 ¢popmyisl [lyaccona (2
4.). [Torernman oobema u ero cBoiicTa (2 4.). [lToBepXHOCTHBIC TOTCHIMAJIBI U X CBOMCTBA (2
4.). UuTerpansubie ypaBHeHus (2 4.). CBefieHHE KPaeBBIX 33/1a4 K HHTETPAIbHBIM YPaBHEHUSIM.
CymectBoBanue pemieHus.(2 4.). Meron pasneneHusi IepeMEHHBIX pElIeHUs KPaeBbIX 3aay B
npocTermux odaacTsax (2 4.).

Pa3nen 3. [IpeobpazoBanue Jlamnaca (2 4.). [IpeobpazoBanus @ypbe (3KCHOHEHIIUANBHOE,
sin-, C0S- mpeoOpa3oBaHusi, KoHeunbie (4 4.). IIpeoOpasoBanust beccens, Memmuna (2 4.).
[Tpumepsl MpUMEHEHUs WHTErpalbHBIX MPEeoOpa3oBaHUN K PELICHUIO 3a/lad MaTeMaTH4ecKOi
¢busuku (2 u.).

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

1. Bynax bB.M., Camapckuii A.A., TuxoHo A.H. COopHHK 3a1a4 IO MaTeMaTH4eCKOU
¢usuxke; 2. EBnokumoB A.A., ITaBnosa A.B., Pyouos C.E. YpaBHeHus mareMaTHueCKON (PU3HUKH.
Meroanueckue ykazanus; 3. AntyanH K.K. Meroasr matematnueckoit ¢usuku; [TaBnoBa A.B.,
Py6ros C.E., CmupHOoBa A.B. [IpuMeHeHne HHTErpalbHBIX NPeoOpa3oBaHUN K pEIICHHUIO 3aa4
JUIsl ypaBHEHUH B YaCTHBIX MTPOU3BOJHBIX. MeToANYeCcKre yKa3aHusl.

Cemectp 5

Pasgen 1. YpaBHEeHUsI B YacCTHBIX MPOU3BOJHBIX, MOPSAIOK, TUHEUHOCTb, OAHOPOIHOCTD,
npuMepsl. BeIBOJ ypaBHEHHS MajbIX MONEPEYHBIX KOJEOAHWN CTPYHBI U MajbIX MPOJIOJIBHBIX
KOJIeOaHUI CTEp KHS, MHTErPaJbHbIN 3aKOH COXpaHEHHUs KoJudecTBa ABWkKeHUs. HauanbHble u
rpaHuuHblie ycioBus. [locranoBka 3a1a4.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, riasa 2), 1-4 ctp. 8 (2).

BriBom ypaBHEHHS TEIUIONPOBOJHOCTH, HWHTErPATbHBIM 3aKOH COXpPAHECHUS SHEPTHH.
BreiBon ypaBHenust nuddy3un, WHTETpalbHBIN 3aKOH COXPAaHEHHUS KOJIMYECTBA BEIIECTBA.
Hauanbnbie u rpannunbie ycnoBus. [locranoBka 3amad. BeIBOJI ypaBHEHUI THAPOJIUHAMUKHA U
aKyCTUKH. Y PaBHEHHS YCTAHOBUBIIMXCS IpouieccoB. I pannunbie ycnosus. [loctaHoBka 3amay.

3,7,12 (1, rnaBa 3), 3, 4, 6, 7 (1, rmaBa 4), 6-9 ctp. 9 (2).

Knaccugukanuss ypaBHeHHH 2-ro mopsaka MHOTHX THepeMeHHbIX. Kiaccudukarus
ypaBHEHUH 2-TO TMOpsiiKa C JBYMS HE3aBHUCHUMBIMU IEPEMEHHBIMHU, XapaKTepUCTUUYECKOE
YPaBHEHHUE U XapaKTepuCTHKU. [IpuBenenue ypaBHEeHUI ¢ JByMsI HE3aBUCUMBIMU I1IEPEMEHHBIMU
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K KaHOHMYECKOMY BHUAY (YpaBHEHUS C TOCTOSHHBIMU Kodddunuentamu). llpuBenenue
YPaBHEHMH € JBYMs HE3aBUCHUMBIMH IIEPEMEHHBIMH K KAaHOHHYECKOMY BHIY (ypaBHEHHUS C
nepeMeHHbIMH ko3 durmentamu). [lpuBeneHue ypaBHEHHUH C JABYMS HE3aBUCUMBIMHU
IIEPEMEHHBIMU K IPOCTEHIIEMY BULY

24-27 (1, rnama 1), 28, 29, 2, 4,5 (1, rnasa 1), 1-9 (2), 6-11 (1, rmasa 1), 1,5,7 ctp. 13

(2), 12-16 (1, rmaBa 1), 7,9, 14-25 (2)
Pa3nen 2. Meroj XapakTepuCTUK pelieHUsT ypaBHEHUH THIIEpOOIMUecKoro Tuma. Pemenue
3anayn Kommmm st oIHOMEpHOTO BOTHOBOTO ypaBHeHus. Dopmyna [lamamOepa. Pemenue 3amau
Ha TMOJYNOpSIMOM JJii OJHOMEPHOTO BOJHOBOro ypaBHeHHS. Pemenue 3amaunm Komum s

YpaBHEHHS TUIIEPOOIMYECKOTO TUIA B MPOCTPAHCTBE W HA MIockocTu. Popmyisl Ilyaccona u
Kupxroda. Meron ®@ypbe perieHus KpaeBbIxX 3a/1a4 sl ypaBHEHUM rUNepOOoInYecKoro TUIa.

1-5,8,9, 13 ctp. 18 (2), 2-4.,9,10 ct1p. 22 (2), 61,62 (1, rnasa 2), 73, 74 (1, rnaBa 2), 21—
23 (1, rmaBa 6), Ne 15 ctp. 18 (2), 25-27 (2, rnara 6), 2, 10-13,15,18 ctp. 33 (2), 104, 110, 111
(1, rmaBa 2).

Pa3znea 3. BapuanunoHnssie 3a1a4u.
848,850,853, 851,854,855 (3).

Cemectp 6

Pa3znen 1. Pemenue HauanbHO-KpAaeBBIX 3a7ad NIl YpaBHEHUW MapaOOJMYECKOTrO THIIA.
Meton ®@ypbe. Meton @yphe pelieHusi HEOAHOPOIHBIX 3ajiay Ui YpaBHEHUN MapaboInyecKoro
tumna. Pemenne 3anaun Komm it ypasaenus remonposogHoctu. @opmyina Ilyaccona.

30, 33, 34,35 (1, rmaBa 5), 9 (1, rmasa 5), 1-7, 11 ctp. 33 (2), 700,702,704 (3), 9,17 ctp.
33 (2), 20,24,25 ctp. 34 (2), 66,68 (1, rnaBa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rnasa 3).

Pa3nen 2. 'apmonnueckue GpyHKuu. OCHOBHBIC CBOWCTBA. Pemenne KpaeBbIX 3a1ad s
ypaBHeHus Jlarutaca B mpocteimmx obnactax. Meronq @ypbe. Metog @ypbe perieHus: KpaeBbIX
3a1a4 i ypaBHeHus [IyaccoHa B Kpyre U KOJbLE.

14 (a-x), 15 (1 rmasa 4), 13 (6-¢), 17-19 (1 rasa 4), 29, 30,31 ctp. 34 (2), 30-32, 34 (1

rinaBa 4)

Pa3nen 3. [IpeoOpa3zosanue Jlamnaca, [IpeoOpazoBanne @ypbe (IKCIIOHESHITHAIBHOE). Sin-,
cos-npeoOpazoBanust Dypbe Ha TOTYPSAMOIA, KOHEUHbIE TpeoOpazoBanus Dypre.

180,182 (1 rnaBa 2), 88,89 (1 rmasa 3);1,2 ctp. 9; 1,2,5,6 ctp. 19 (4), 7 c1p. 20, 1,2 cTp.
25 (4),4,9,10 cp. 26 (4).
2.3.3 JlaGopaTopHble 3aHATHS

VYueOHbIl miaH He npeAaycMaTpuBaeT Ja0OpaTOPHBIX 3aHATHH 1O JTUCIHMILIMHE
«YpaBHEHUS MaTeMaTUYECKOU (PU3UKN».

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

VY4eOHbIil TUIaH HE MpenycMaTpUBaeT KYPCOBBIX padOT MO TUCIMIUIMHE «YpaBHEHHS B
YaCTHBIX MPOU3BOIHBIX ).

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 00ecneYyeHus 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aroIMUXCH M0 JUCUHMILIIHH



[TepedyeHpb yueOHO-METOIUYECKOTO 00SCTICUCHUSI TUCIIUTUTMHBI

Ne Bun CPC T10 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |IloaroroBka K TekylieMy|YpaBHEHHMsT MareMaThdeckod (U3MKHM (2JIEKTPOHHBIA pecype,
KOHTPOJIIO cpena moayisHOro o0yuenwus http://moodle.kubsu.ru)

2 |[Ipopabotka matepuana |1. Antynun K.K. Meroasl maremaruueckoil ¢usuku. M.: Jlupekrt-
Menua, 2014. 123 c. [DOnexkTtponHsiii pecypc]. - Pexum pocrtyma:
http://biblioclub.ru/index.php?page=book&id=240552.

2. KapueBckuii M.M. Jlekuyu 1Mo ypaBHEHHSIM MaTeMaTHYeCKOM
¢uzuku. CII6.: Jlanb, 2016. 164 c. [DnexkTpoHHsId pecypc]. - Pexxum
nocryma: https://e.lanbook.com/book/72982.

3. Ometinuk  O.A. Jleknum 00 ypaBHEHHSX C  YaCTHBIMH
npousBoaHbiMU. M.: U3n-so "JlaGoparopus 3manuii”, 2015. 263 c.
[DmexTpoHHBIH pecypc]. - Pexnm JIOCTyTIA:
https://e.lanbook.com/book/70703.

4. TlerpoBckuit WM.I'. Jlekumu 00 ypaBHEHHAX C YacTHBIMH
npou3BoaHbIMU. M.: ®usmaTiut, 2009. 404 c. [DnekTpoHHEIH pecypc].
- Pexxum moctyma: https://e.lanbook.com/book/59551.

5. HWmemn A.M. VYpaBHeHuss MaTeMaTudeckod ¢uszuku M.:
OU3MATIIUT, 2009. 192 c. [DnexTtpoHHBINH pecypc]. - Pexum
nocryma: https://e.lanbook.com/book/2181

6. TuxonoB A.H., A.A. Camapckuii. YpaBHEHHUS MaTeMaTUYECKON
¢uzuku. M.: Uzn-so MI'Y, 2004. 798 c.

VY4eOHO-MeTOIMYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIHIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTra:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

2.5 CamocTosiTe/IbHOE H3Yy4YECHHE PA3/1eJI0B AU CHUIINHBI

Llenbto caMocTosTENbHONM pabOThl SBJISETCS YriayOJieHHWe 3HAHHWM, IOJyYeHHBIX B
pe3yNbTaTe ayTUTOPHBIX 3aHATUH, BHIpaOOTKA HAaBBIKOB MHAMBHUAYaJIbHON pabOThI, 3aKpeIieHHe
HaBBIKOB, C(DOPMHPOBAHHBIX BO BPEMS IIPAKTHUECKUX 3aHATHI.

CopnepxaHue NPUBEIEHHOM OCHOBHOM M JONOJIHUTEIBHOW JIUTEPATyphl IO3BOJIET
OXBATUTh IMIMPOKHUI KPYT 3a/1a4 U METOJIOB MAaTEMaTUYECKON PU3UKU.

Cemectp 5

Paznen 1. IlocranoBka 3ajmau marematuueckod ¢usmku. HexoppekTHble 3a1auu;
Knaccugukanus ypaBHEHUII B YaCTHBIX HPOM3BOJHBIX BTOPOro mnopsaka. KaHoHuueckue
¢dopMmbl. ConpsiKeHHBIE OIIEPATOPHI.

JIuteparypa [O 1-3, ] 1].
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Pa3nen 2. 3amaua ¢ jaHHBIMM Ha XapakTepuctukax (3azada ['ypca). CyiiectBoBaHHE U
€IMHCTBEHHOCTh pEIICHUs 3aJaud ¢ JaHHBIMM Ha XapakTtepucTtukax; Merox Pumana;
Crermanpeable GyHKIMU MateMaTHueckor ¢usuku. Kiaccndyeckue opToroHaIbHBIE MOJIMHOMBI.
VYpaBuenue beccens u nuaMHapUYeckre QyHKIMH.

Jluteparypa [O 1-3, 11 9].

Paznen 3. OcHOBHbIC MOHATHS BapHALMOHHOTO MUCYUCICHUS ((PYHKIIMOHAI, INHEHHbBIC U
KBaJpaTHUHble  (YHKIMOHANBI, OKCTpeMyMbl  ¢yHKuumoHana); IIpocredimme  3amaum
BapHUaIMOHHOTO UCYMCIICHUS (3a/1a4a O OpaXUCTOXPOHE, H30MIEpUMETPUICCKast 3a1a4a).

Jluteparypa [O 1-3, 119, 10]

Cemectp 6

Pasnen 1. 3agaun, NpUBOISIIKE K YPAaBHEHUSIM Mapab0IHIecKoro Trma. JIomoiIHUTEIbHbIE
YCJIOBHSI M IOCTAHOBKA KPAaeBBIX 3ajad ISl yPaBHEHUH MapabosiMueckoro Tuma. IlpeaenbHbie
cnydyan; OyHKIMS KCTOYHUKA JIJIsl YPaBHEHHsI TapabOIHYECKOro TUIIA.

Jluteparypa [O 1-3, /1 1, 8, 9].

Pa3znen 2. YpaBHenue ['enbMrosiplia B HEOrpaHMUEHHON OOJACTH. Y CIIOBUS MU3ITYUYCHUS;
OcHoOBHBIE MOHATHS TEOPUU HHTErpaibHbIX ypaBHeHul; [lomunomer Jlexanapa. Chepudeckue
(mapossie) pyakmun. Meron @ypbe perienus BHyTpeHHeH 3anaun Jupuxiie as mapa.

Jluteparypa [O 1, 1 8, 9].

Pa3znen 3 Kiaccuueckue unHrerpanbHbele npeodpazoBanus (Pypoee, Xankens, MemnuHa,
Jlamaca, KonrtapoBuua—JlebeneBa, Memnepa—®oka). HHTEerpanpHbie mpeoOpa3oOBaHUs
0000MIEHHBIX (PYHKITHIA.

Jluteparypa [ 1,6, 8].

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBerctBuu ¢ TpeboBanusmMu OI'OC BO mo HampaBieHUIO MOATOTOBKH OakalaBpOB
nporpaMMa MO JUCHUIUIMHE «YPaBHEHMsSI MaTeMaTH4ecKOM (QU3MKH» TpeaycMaTpUBacT
UCMOJIb30BaHUE B Y4eOHOM IIpoliecce CIEAYIOUIMX 0O0pa30BaTelbHbIE TEXHOJOTHM: YTEHHE
JEKUUH C UCMNOJIb30BAaHUEM MYJIbTUMEIUNWHBIX TEXHOJIOTHWH; paboTa Haj HHAWBUIYaIbHBIMU
3aJJaHUSIMU C UCTIOJIb30BAHUEM MAKETOB MPUKIIAJHBIX IPOrpaMM, pa300p KOHKPETHBIX CUTYyallui
Ha MPaKTUYECKUX 3aHATHSIX.

KomnbroTepHble TEXHOIOTUM NPEAOCTABISAIOT CPEACTBAa PAa3HOIUIAHOBOI'O OTOOPaKEHMS
ITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Toaxon pazbopa KOHKPETHBIX CUTyallUii HIMPOKO UCIONb3YyeTCs Kak IMpernogaBaTeiemM, Tak
u OakamaBpaMu BO BpeMs JIEKIMH M aHaiau3a pe3yJbTaTOB CAMOCTOSATEIbHOW paboThl. DTO
00yCJIOBJIEHO T€M, YTO B IpOIlEcce MOJCIUPOBAHMS YAacTO BCTPEUAIOTCS 3aJauu, JJs KOTOPBIX
€MHBIX MOJXO0/10B He cyliecTByeT. [Ipu uccneqoBaHuy U pelIeHny KakJJ0M KOHKPETHOM 3a1auu
UMeeTCs, KaK IPaBMUJIO, HECKOJIBKO METOJIOB, a 3TO Tpedyer pa3bopa M OLEHKU LeJIoi
COBOKYITHOCTH KOHKPETHBIX CUTYaIlHi.

OO0imee
Hcnons3yemMbie HHTEpaKTUBHBIE 00pa30BaTEIbHbBIE
Bupg 3austus KOJIHUYECTBO
TEXHOJIOTUU
JacoB
Cemectp Crnaiin-nexiuu. OO0CyKIeHNEe CI0KHBIX
T 1 BOIPOCOB: YpaBHEHUS TUIIEPOOTHUECKOTO 8
tumna. OCHOBHBIE 3a4a41 U METOIBI HX
peneHus
[IpakTuueckue 3aHATHS B pekuMax
5 113 2 | B3aUMOJICHCTBUS «IIperojaBaTellb — CTYACHT» 8
U «CTYJEHT — cTyneHT» (pazmen 1)
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OO01uee
Hcnonb3yeMble HHTEPaKTHBHBIE 00pa30oBaTeIbHbIC

Cemectp | Bun 3ansarus KOJIMYECTBO
TEXHOJIOTHUHI
4acoB
Craiin-nexuuu. O0CyXIeHHE CI0XKHBIX
T 1 BONpocoB: [IpuMeHeHne HHTErpaIbHbIX 10
peoOpa3oBaHUi K PEIICHUIO 3a1a9
6 MaTeMaTH4eCKON (QU3HUKH
[TpakTryeckue 3aHATUS B PEKUMaX
113 2 B3aMMO/ICHCTBUS «IIPEToaBaTelb — CTYACHTY 10
U «CTYJIEHT — CTyJIeHT» (pa3zaen 1)
Hroro 36

Lenb nexkyuu — 0030p METONOB IOCTPOCHMSI MATEMATUYECKUX MOJEIEH Ha OCHOBE
YPaBHEHMH B 4YaCTHBIX HPOM3BOJIHBIX, 3HAKOMCTBO C IHpo0jeMaMud U  ammapaToM
MaTeMaTHuecKoi pusnku. Ha JeKusx CTyAeHTHI MoJIydaroT o0Iee MpeAcTaBiIeHre O MOAX01ax
U METOJIaX UCCIICI0BAHMS U PEIICHUs 3a7a4 MaTeMaTUYeCKON (PU3UKH.

Hens nmpakxmuueckozo 3anamusn — HAaydyuThb NPUMEHATH TEOPETUUYECKUE 3HAHUS IPU
PELIECHUU U UCCIIEI0BAHNN KOHKPETHBIX 3a/1a4.

Tembl, 3aganusi U BOMPOCH JUISI CAMOCTOSITENILHOW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBBIKM IIOMCKAa HMH(OpMAIUK, YMEHHUS CaMOCTOSITEJIbHO pACIIUpSATh W YIIyOJIATh 3HAHMS,
MIOJIyYEHHBIE B XO/I€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

ITonxox pa3dopa KOHKPETHBIX CHTyallUH IIMPOKO HCHOJB3YETCs KakK IMperoaaBaTelieM,
TaK U CTYJAEHTaMH IIPH POBEIECHNUHU aHAJIN3a PE3YJIbTaTOB CAMOCTOSATEIbHON PaOOTHI.

JUig JMI ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbsI IIPEyCMOTPEHA OPraHU3aLus
KOHCYJIbTAllMM ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHOYHBbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTAlNN

VYuyebHas AeATeNbHOCTh MPOXOJUT B COOTBETCTBMM C IpaMKOM Y4eOHOro Ipolecca.
[Tpouiecc camocTOSTENbHON pabOThl KOHTPOJIUPYETCS BO BPEMsl AayIAUTOPHBIX 3aHATUH U
UH/IMBUYaJIbHBIX KOHCYyabTauui. CaMocTosTenbHas paboTa CTYAEHTOB MPOBOIUTCS B (hopme
U3yUYEHHsI OTJEIBHBIX TEOPETUIECKUX BOIPOCOB IO TpeiaraeMoi JTUTepaTrype, peleHns 3a1aq
U TMIOATOTOBKY MHIUBUAYaJILHOTO 3aaHHUS.

@DOH/T OLIEHOYHBIX CPEACTB JUCIHHUIIIUHBI COCTOUT U3 CPEACTB TEKYIIErO KOHTPOJIS (CM.
IpUMEpPHbIE BapUaHThl CaMOCTOSATENIBHBIX 3aJaHHi, 3a1a4 M BOMPOCOB) M HPOMENKYTOUHOU
aTTecTaluu (3a4eTa U SK3aMEeHa).

B kadecTBe OLIGHOUHBIX CpPEIACTB, HCMOJNb3YEMBIX JJIs TEKYILEro KOHTpOJIs
yCIIEBA€MOCTH, MpEAJIaraeTcs NepedeHb BOMPOCOB IO pa3jiesiaM, KOTOpble IpopadaThIBalOTCS B
npolecce OCBOEHHUS Kypca, a TakKe BapHaHThl KOHTPOJIBHBIX paloT. JlaHHBIN mepedeHb
OXBAaTbIBACT BCC OCHOBHBIC Ppa3aciibl KypcCa, BKIOYad 3HAHUA, IIOJIYyYaeMbI€C BO BpEMA
CaMOCTOSITENIbHON PaOOTHI.

OmeHka ycreBaeMOCTH OCYIIECTBIISICTCS 10 Pe3yabTaTaM: KOHTPOJIBHBIX padoT, yCTHOTO
oTpoca MpH cJjaue BHITOJHEHHBIX CAMOCTOSTENbHBIX 3aJaHHMH.

ATTecranus Mo y4eOHOU TUCIUTUIMHE MPOBOJIUTCS B BUJIE dK3aMEHA. DK3aMeHAIMOHHBIN
OWIJIET COJEPXKUT JBA TEOPETUUYECKUX BoIpoca U 3amady. CTyJeHT TOTOBUT OTBETHI Ha OWJIET B
MHUCbMEHHOU (popMe B T€UEHHE yCTaHOBJIEHHOTO BpeMeHH. Jlaiee sK3aMeH MpoTeKaeT B (hopme
cobeceJ0BaHUS.
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CooTBeTcTBHE KOMIIETeHUIMA, POPMHUPYEMbIX NPU U3yYEeHUH TUCUMILUIMHBI, U BUI0B
3aHATHH

Bunb! zansatui DopMBI KOHTPOIA
[Tepeuenn A P p

KOMITETEHIUH 11 JIa6. | Ilp. KCP CPC

nK-2 + + + + |- KourponbsHas pabora;
— 3auer;

CaMOCTOSITEIILHOM pa0oThI;
—  DOk3ameH

— Ompoc 1mo  pe3yiabTaTam

4.1 ®don OLIEHOYHBIX CPEACTB ISl MPOBedeHHs TEKYIero KOHTPOJIs

TunoBbie KOHTPOJIbHbIE 32/IaHUSI HJIM HHbIE MaTepPHaJibl, He0OX0AMMbIE 1JIs1 OLeHKHU
3HAHM I, YMEHHU, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTepPU3y0IHe 3TANbI
¢GopMupoBaHusi KOMIIETeHIMI B MIpollecce 0CBOEHUS 00pa30BaTeILHOI MPOrPaMMbl

HpI/IMepHOC CoAECPKAHUEC KOHTPOJIBbHBIX pa60T

1. Konrponsnas Nel (ITocraHoBKa 3a/1a4 MaTeMaTH4eCKON (pHU3HKH).

[IpumepHbIe 3a1au KOHTPOJIBHOU paboThl Ne 1

Bapuanr 2
[TocTtaBuTh KpaeByo 3a1auy:

Yupyruii cTepKeHb MEPEMEHHOT0 cedeHnst S (X), KOHIbI KOTOPOTO YIPYro 3aKperieHbl
(ko3¢ duireHT ynpyroro 3akperuieHus K), coBepimaeT CcBOOOAHBIE Majble IMPOIOJIbHBIC
Kosie0aHusl, BEI3BAaHHBIE HEKOTOPHIM HaYaIbHBIM BO3MYIIeHHEM. [[IIOTHOCTH Macchl paBHA p(x)

, MOZLyJ1b ynpyroctu — £ (X )

Bapuanr 2
ITocTtaBuTh KpaeByro 3a1auy:

Bokopas mnosepxHocth crepikus O<x=</ tenmouszonupopana. HauyambHas TemmepaTypa
CTEep)KHS HyJeBas, OMUH KOHEI[ MOIJACPKUBACTCS MpPU HYJICBOH Temreparype, a JIpyrou
Temousonuposad u ¢ Momenta ! =0 jelicTByer pacnpeneneHHBI BHYTPEHHHUH HCTOYHHK
Teria MOIHoCcTH ((X).

Bapuant 3
ITocTtaBuTh KpaeBylo 3a1auy:

bokoBasi TOBEPXHOCTh CTEpXHS TEIUIOM30JIMPOBAaHA, a HAa KOHLAX IPOUCXOJHT
KOHBEKTHUBHBIN TEIJIOOOMEH CO CpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanmpHas
TEMIIEPATypa CTEPIKHS HyJIEBas

2. KontponbHnas Ne2 (IIpuBeneHre kK KaHOHUYECKOMY U MPOCTEMIIEMY BUAY YPaBHEHUH C
JIBYMsI HE3aBUCHMBIMU TTEPEMEHHBIMHU ).

EsnmoxumoB A.A., TlaBnoa A.B., Py6mor C.E. YpaBHeHus maremMaTudeckon (PU3MKH.
Meronnueckue ykazanus. NeNe 9-25 crp. 14, 16-25 ctp.15.
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[TpumepHBbIe 3a1a91 KOHTPOJIBHOU pabOoTHI Ne 2

Bapuant 1
1. TIpuBecTH K KAHOHUYECKOMY BUJY YPaBHECHUS:
ou o

a) y—XQZO,X<O;

éz 2
VERSTeS  — >

2. TlpuBectu K mpocreiieMy By YpaBHEHHE:

Bapuanr 2
1. TlpuBecTH K KAHOHUYECKOMY BUJLY YPaBHEHUS:
ou o
a) _Z_X_2: 0, x>0;
OX oy

%z%@@‘
0) — %i‘é%’é@'

2. IlpuectH K nmpocreiiieMy By ypaBHEHHE:

u, +2u;y +5u;y +%u'X +2u'y =0.

Bapuanr 3
1. TlpuBecTH K KAHOHMYECKOMY BHU]y YPaBHEHHMS:

é,- P =B ﬁ"
NV T T =
6)%% —oTCY<0

2. TlpuecTH k mpocteifiieMy BUy ypaBHEHHE:

TR R R A

3. Kontponbhasa Ne3 (Pemenue 3agaun Komu A ypaBHeHu# runepOoIMyecKoro TUIa.

Pemenue 3anaun Komum v 3a1a4 Ha mosynpsMoii 1711 BOJIHOBOTO YPaBHEHHUS).

EBnoxumoB A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss maremaTHuyeckod (HU3HKH.

Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 cTp.22.

ITpumepHsble 3a1aun KOHTPOJIBbHOI paboTs! Ne 3
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BapuanTt 1
Haiitu pemenue 3agaun Komu:

a) U, —u, —12u,=0, |x<eo, y>0; ul_,=€", u,

PGLHI/ITB Ha‘-IaJILHO-I‘paHI/I‘IHBIe 3aa4uu.
. _
1) SR STEOEE BTl t
= AE Iy X I~
6) <R S KEGE €

Bapuanr 2
Haiitu pemenue 3agaun Komum

a) Uy, —4u, +3u;, =0, |x|<w, y>0; u]_,=0, u,|_,=sinx.

Pemuts Ha4aJIbHO-TPAHHUYHBIC 3a1a4n:

a) ZHELTEN=E | (x,0)=sinx, U (x0)=1, u,(0,t)= cost

6) VA eS® Sxew €

Bapuanr 3
Haiitu pemenne 3anaun Komn

a) Uy +u, —2u, =0, |x|<oo, y>0; ul_,=cosx, u,l._,=1-sinx.

0)

Pemutn Ha4YaJIbHO-TPAaHWYHBIC 3aa1n:

1) 2T ¢ CERZ TIPS
6) —RARELES S € R =

4. KonrtponbHass Ne 4 (Meron ®ypbe pemieHus CMELIAHHBIX 3a1ad JAjs ypaBHEHUM
TUIepO0INYECKOro U MapadoIMYECKOro THIIOB).

EBnoxumoB A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss maremaTHuyeckod (HU3HKH.
Metomnueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 c1p.34.
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[TpumepHBIe 3aja4u KOHTPOJIBHOM paboThl Ned

Bapuant 1
PemuTs cMelIaHHbIE 3a/1a4UH:

1) ZAE—2 EFEOr= LCDH—OUWID-—€ G PEXCEPE

) ZET A CRD CEI= DDA GADEGCEI—=

Bapuanr 2
PemuTe cMelIaHHbBIE 3a1a4UH;

2) Z A2 EFEOI= LICD-O@D-€
S
6) ZEZLFZEOX=: LED- RO A > =

Bapuant 3
Pemutes cMelllaHHbIE 32/1a4UH:

2) WG ETE>=<]
6) WFRELPCE>] ED- G- RGP =

5. KontponbHasa Ne 5 (Meron @ypre perieHust KpaeBbIX 3a1ad 1 ypaBHeHu# Jlamaca

u [lyaccona).

EBnoxumo A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss maremaTHyeckod (DU3HKH.

Mertoanyeckue ykazanus. NeNe 29-31 ctp. 34.

[TpumepHBbIe 3a1a4 KOHTPOJIBHOU paboThl NedS

Bapmuanr 1

1. Haiitm KIIMIO, TAPMOHMYECKYIO B Kpyre X2 +y? <1, yIoBIETBOPSIONIYIO TPAHUYHOM
YH p Y10 B KpyT' y p YO0 Ip y

_y2 _y2_
y'CJ'IOBI/IIOU|X2+y2=l—X y- -4

2. Haitti pyHKIHIO, yI0BIeTBOpsIONIYyI0 B Komblie 1< X° + Y* <4 ypasrenuto [Tyaccona

u” +u” =-4xy, u =0.
XX vy

x2+y2:1_ Y U| X2 +y?=4

Bapmuanr 2

1. HaiiTu (yHKIHIO, rapMOHIUECKyI0 B kKonblie 1< X° + Y <4, yI0BIETBOPSIOLIYIO TPAHUYHBIM

=0, ul y—9

u
CIIOBUAM 0) —
y ) n

2.2 1
X“+y“=4
X2 +y?=1
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2. Haiitu ¢pyHKIHNIO, YAOBIETBOPSIONIYIO B KPyTe X + y2 <4 ypasnenuto [lyaccona

Up Uy, ==X, U =Y.

X2 +y?=4

Bapuanr 3
1. HaiiTu (yHKIHMIO, FApMOHIYECKYIO B Kpyre X° + Y <1, yIOBIETBOPSIOIIYIO FPAHNYHOMY

ou
YCIIOBUIO n =0

¥ +y?=1

2. Haitti pyHKIMIO, yI0BIeTBOpsIONYI0 B Komble 1< X° + Y° <4 ypasnenuto ITyaccona
" 4 au

Uy, +UJ, =1 ¥ rpaHMYHBIM yCIOBUSIM u|x2+y2=1: 0, — =X.

on

X2 +y?=4
IpumepHbie GOPpMYITHPOBKH HHAMBHAYAIbHbBIX 3a1aHU I

1. Bocmonb3oBaTtbcsi CpeaCcTBAMU MaTEeMaTHUECKUX [AaKeTOB [JIs pElIeHUs 3aJadul |
BU3YalIM3al[UHU PE3yJIbTaTOB.

Ha xpyrnyro MeMOpaHy, 3aKpeIUICHHYIO MO Kparo, JEHCTBYET BHEUIHSS TapMOHHYECKas
cuma ((X,t)=psSinwt, HempepsIBHO paclpeienceHHas [0 BCEH IUIOMAAH MEMOPAHEL.

[TpoBepuTh, UTO BBIHYXKJIEHHBIE KOJI€OaHUsT MeMOpaHbl BbIpaskaloTcsi paBeHCTBOM (R — paanyc
MeMOpaHbI)

Uu=—|——=<-1|sinwt.

2. Bocrnonb3oBarbcs CpeAcTBAaMH MaTeMaTHUYECKHMX [MaKETOB [JJIsl pELIeHUs 3aJaud U
BU3yaJIM3alluU PE3yJIbTaTOB

Humuazap paguyca R Harper 1o Temmepatypsl [, W OXJTaXAaeTcs C IIOBEPXHOCTH TAKUM

06pa30M, 4qTO €€ TeMIieparypa, HaduhMHasA C MOMCHTA t=0, NOAACPKUBACTCA MOCTOSHHOM H
paBHOﬁ HYJIIO. Haiitu 3akonH pacipeaciCHuss TEMICpaTypbl, CUHUTasA, YTO PaACHPCACICHUC
TEMIICPATYPhbI BO BCEX MOMECPCUYHBIX CCUCHUAX OANHAKOBO.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /Il IPOBEACHUS MPOMEKYTOYHOM ATTeCTAlUN

OcHoBHbIE TpeOOBaHU K pe3yJIbTaTaM OCBOEHUS IUCIHUIIMHBI IPEACTaBIECHbI B TAOIHUIIE
B BHUJE MpPHU3HAKOB C(HOPMUPOBAHHOCTH KoMmmeTeHIui. TpebGoBaHus (GOpMYNIHUPYIOTCS B
COOTBETCTBUH CO CTPYKTypoii, npuHsaToi B ®I'OC BO: 3HaTh, yMETH, BIAJETh.

Ha3Banue xomme-
OcHOBHbBIC IPU3HAKH

TeHI UM (NJIH ee CTpyKkTypa KOMIETEeHIIMH
c¢opMHPOBAHHOCTH KOMIIETEHIMH
YacTH)
MK-2 criocoGHOCTRIO | 3HATH : 3HaeT OCHOBHBIE TIOHSATHUS MAaTE€MaTH-

NOHMMAaTh, COBEPIICH- |OCHOBHBIC IIOHATHA MaTCMaTH- YeCKOU (I)I/I3I/IKI/I

CTBOBATh M IpuMe- | 1ECKOH (QU3NKM (OCHOBHBIC YPAB- [3yaer  meTompl  pELICHHS  JMHEHHBIX

HSTh COBpeMeHHpri | HCHHA, KIACCHUKAUMIO YPABH | yiapyenyii b qacTHBIX NPOH3BOIHBIX
€HUH, TOCTAaHOBKH 3a/1a4);
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Ha3Banue xomie-
TeHIuH (UM ee

CTpyKTypa KOMIETeHUIHH

OcHOBHbBIE IPU3HAKH
c¢()OpMHPOBAHHOCTH KOMIIETEHIIUH

4acTH)
MaTeMaTUYeCKHUI OCHOBHBIE ~ ME€TOAAa  pelieHus | 3HaeT MIPUKJIaTHBIC TaKEeTHI,
arnmapar 3a/1a4 MaTEMaTUYECKOM (DU3MKH; |uCroNb3yeMble Ul PEICHHUs YPaBHEHHMI

OCHOBHBIC ITPUKIIAAHBIC ITIAKETHI,
HCIIOJIB3YEMBIC IJIs1 PEIICHUSA
ypaBHeHI/Iﬁ B YaCTHBIX ITPOH3-
BOJAHBIX

B YaCTHBIX IMMPOU3BOJHBI

YMmers:

BBIOMPATh  METOJBI
[TOCTaBJIECHHOM 3a1a4H;
COJICPKATEIBHO HMHTEPIIPETUPO-
BaTh PE3yJIbTATHI,

HCIIOJIb30BATh 3JICKTPOHHBIC TE-
MaTUYECKUE PECYPCHI VIS YTiyo-
JICHUs 3HAHUH 110 U3y4aeMou
IUACLIUIIINHE

pelenus

YMeer BEIOpaTh METOJT PELICHHS 3a/1a49H U
000CHOBATH €r0.

Ymeer ¢QopMmynupoBaTh W HHTEpIIpe-
TUPOBATh PE3YJIbTAThl PELICHUS 3aa4

YMeer ucnonb30BaTh 3JIEKTPOHHBIE TeE-
MaTUYECKUE Pecypchl sl  yriryOseHus
3HAHWW 10 YPaBHEHHSM MaTeMaTHYECKON
(10)7370 71

Bnaners:

HaBbIKAMU JIOKAa3aTeJIbCTBA OC-
HOBHBIX YTBEPKACHUII;
HaBbIKAMU  TIOCTPOEHHUSI  IPO-
CTEHIINX MaTeMaTHYECKUX MOJIe-
nel (pU3NYECKUX MPOLIECCOB;
METO/IaMH HUCCJIEIOBaHUS MoJie-
nel (pU3NYECKUX MPOLIECCOB;
HaBBIKAMH HCIIOJIb30BAaHUS I1aKe-
TOB NMPHUKJIAJHBIX MPOrpamMM st
peleHus 3a1a4 MaTeMaTHYECKON
¢buzuku

BnaﬂeeT HaBbIKaMH JOTHUYECKOI'O

IOCTPOCHHA N0KA3aTC/IbCTBA

Brnageer HaBblkaMH TOCTPOEHHUS TIPO-
CTEMIIMX  MaTeMaTH4YECKUX  MOJIeeH
(hM3UYECKHX MPOLIECCOB

Brnaneer meronamu Bepudukanuu mope-
nel (pU3NYECKUX MPOLIECCOB.

BnaﬂeeT HaBbIKaMH HCIIOJIB30BaHUA
MaKE€TOB TPHUKIAJHBIX IpPOrpamMm  IJId
peuIcHus 3aaa4 MaTeMaTHYeCKOM (l)I/I3I/IKI/I

IIpuMepsI 32a4eTHBIX 32JaHUH

Bapuanr 1

1. TlocraBuTh KpaeBylo 3ajauy:

VIpyruit cTepeHb IepeMEHHOT0 CeueHHs X (x), KOHIIBI KOTOPOTO YIPYTO 3aKperyieHbI
(xoadduiment ynpyroro 3akperuieHust K), coBepimaeT CBOOOJHBIE Mayble MPOIOJIbHBIC

KOJ'IC68.HI/ISI, BbI3BAHHBIC HCKOTOPBIM HAYaJIbHBIM BO3MYIICHUCM. IInoTHOCTH Macchl paBHa p(x)

, MOIYJIb YIIPYTOCTH — E (x )
2. IlpuBecTH K KAHOHMUECKOMY BHJly YPAaBHEHHMS:

ou ol

a) y—X@:O,X<O;

6) 2ot e T

Bapuanr 2

1. TlocraBuTh KpaeBylo 3a/1a4y:

Bokosas mosepxHocTh crepixus O<x</ remmomsomuposana. HauanbHas TemmepaTypa
CTEpXHS HyJeBas, OAUH KOHEIl IOJAJEP/KUBAETCA IPU HYJIEBOM TeMIepaTrype, a ApYyroi
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Temtonsonuposad u ¢ mMomenta ! =0 nelicTByer pacnpeneneHHBbI BHYTPEHHUH HCTOYHMK
teruia MorHocTH (X).
2. IlpuBecTH K KAHOHMYECKOMY BHUly YPaBHEHHUS:

a)

ou ol

y-XyZO,X>O;

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

Bapwuant 3

1. TlocraBuUTh KpaeBylo 3a/1auy:

bokoBasi MOBEpXHOCTh CTEP>KHS TEIUIOM30JUPOBaHA, a HA KOHILAX MPOUCXOAUT
KOHBEKTHMBHBIA TEIJIOOOMEH €O CpelaMH, TeMmIeparypa KOTOpbIX u; U up. HauanpHas
TeMIEepaTypa CTepKHS HyjeBas
2. IlpuBecTu K KAHOHHYECKOMY BH]ly YPaBHECHHUSI:

a)
0)

et e
B e e e ¥

no

o ok

10.

11.
12.

13.
14.

15.

16.

HpHMeprIﬁ NMEePEICHb BONIPOCOB, BLIHOCUMbBIX HA 3K3aM€H

[Tonstne nuddepeHManbHOrO ypaBHEHHMsI ¢ YacTHBIMU Npou3BOAHBIMH. IlocTaHOBKa
3a/1a4 MareMaTuieckoi (pu3uku. TUIbI KpaeBbIX YCIOBUM.

KoppeKkTHOCTh OCTaHOBKM 33aJa4 MaTeMaTuueckon ¢pusuku. [Ipumep Anamapa.

BoiBon ypaBHeHUs koneOaHusi cTpyHbl. [Ipumepbl Apyrux ypaBHEHUN MaTeMaTHYeCKOM
bu3UKH.

BbiBos1 ypaBHEHHUS TEIIONPOBOAHOCTH.

Br1BOZ ypaBHEHNI THIPOJUHAMUKN U aKyCTUKH.

Knaccudpukanus nuHelHbIXx nud@epeHanbHbIX ypaBHEHUH BTOPOro MOpSAIKa B
YaCTHBIX MPOU3BOAHBIX (OOLIMIA citydait).

Knaccudukanus nuHelHbIX 1udQepeHuanbHbIX ypaBHEHUH BTOPOTo MOpsiIKa € ABYMs
HE3aBUCHMBIMH  II€PEMEHHBIMU.  XapaKTEPUCTUYECKass IOBEPXHOCTh.  [Ipumepsl
XapaKTEPUCTHK.

[TpuBeneHne Kk KaHOHUYECKOMY BUIY U (HepeHIInaIbHBIX ypaBHEHUH BTOPOro MOpPsIIKa
C JABYMs HE3aBUCHUMBIMU IE€PEMEHHBIMHU (TUNEpOOINYECKOro THIA, MapabOIUYEeCcKOro
THUIA, HJUTMIITHYECKOro Tuna). JlemMma o xapakTepucTuKax

Pemenne 3amaunm Komm s OJHOMEpPHOrO BOJIHOBOIO YypaBHeHuA. Popmyna
JI” Anambepa

CymiecTBoBaHUE, €IMHCTBEHHOCTh W YCTOMYMBOCTH pemeHus 3afgaun Komm s
OJIHOMEPHOTO BOJIHOBOTO ypaBHeHHUs. OO00IIEHHOE pellIeHuE.

Pemenue kpaeBbIX 3a/1a4 JIsl OAHOMEPHOI'O BOJIHOBOTO YpaBHEHHUsI HA MOJTYTIPSIMOIA.
Pemenne 3agaun Komm g IByXMEpPHOTO M TPEXMEPHOIO BOJIHOBBIX YpPaBHEHUM.
®opmyina [Tyaccona. @u3n4eckuii CMBICH PEIICHUS.

Pemenne 3anaun Komm a1 HEOJHOPOIHOTO BOJIHOBOTO YPaBHEHUS.

EnvHCTBEHHOCTh M YCTOWYMBOCTH pelieHusi 3agaud Ko aas BOJHOBOrO ypaBHEHMS
(TpexMepHBI cityyaii).

Meton @ypse pemieHHs CMEIIaHHBIX 3a4ad Ul BOJIHOBOTO ypaBHEHUs (Ui
OJTHOPOJHBIX M HEOJHOPOJIHBIX YPaBHEHUH M TPaHUYHBIX YCIIOBHI). ENMHCTBEHHOCTH
pelieHusl.

[TpuMmeps! peleHns CMELIaHHBIX 3a7ad (3aJada O KoJeOaHWSIX OTPaHUYEHHOM CTPYHHBI,
3aja4a 0 KoJeOaHUsIX KPYyriioi MeMOpaHsbl
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22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.

Oyukmun beccens. CoiictBa Gpynkumii beccens.

CmemanHble 3aJa4d Ui YPaBHEHHs TEIIONPOBOAHOCTH. [IpumHImn wmakcumyma.
KoppekTHOCTh NOCTaHOBKY CMELIaHHbBIX 3a/1a4 /i1l YpaBHEHUS TEIJIONPOBOJHOCTH.
[Ipumenenne wmerona @yppe K pEHICHUIO CMENIAHHBIX 3aJad Uil  ypaBHEHUs
TEIIONPOBOAHOCTH (OAHOPOAHOIO U HEOJHOPOJIHOTO).

Pemenue 3amaun Koty a1 ypaBHEHUS TEIIONPOBOAHOCTH. MeTton dyukmuii ['puna.
Pemenue 3a1aun o pacrpocTpaHEHUH TEIUIa B TPEXMEPHOM IIPOCTPAHCTBE.

OCHOBHBIE THUIBI KpPAaeBBIX 3aJad JJI1 YPaBHEHUU HIUIMNTHYECKOro tuma. [IpuHuun
MaKCHUMyMa I TapMOHUYeCcKUX QyHKIuil. @opmyisl ['puna.

EQMHCTBEHHOCTD pellIeHUs KpaeBbIX 3a/1a4 JJIs YPaBHEHUU SJUIMIITUYECKOTO THIIA.
Oyukuuu ['puna BHyTpeHHux 3ana4 Jupuxiie u Helimana.

[Ipumenenue merona QyHkuuii ['pyHa K pemIeHMIO KpaeBBIX 3a1ay AJii ypaBHEHH
IUIMNTUYECKOr 0 TUNa (peleHne BHYTpeHHeN 3anaun Jupuxie muis mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMOHUYECKUX (PYHKIIUN (PYHKIIUH, TAPMOHUYECKHE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O TOCIIEAOBATEIBHOCTAX FTAPMOHUYECKUX (DYHKITHIA).
OObeMHBII 1 TOBEPXHOCTHBIE MOTEHIIMAIBI U UX CBOMCTBA.

Pewrenne 3anau upuxne u Heiitmana ¢ HOMOLIBIO IOTEHIIAAJIOB.

[Ipumenenune wmerona @Dypse K pEHIEHUIO KpaeBbIX 3a1ad Uil  ypaBHEHUU
AITMNTUYECKOr 0 TUMa (pelieHue BHyTpeHHel 3aaaun upuxie nius ypaBHeHus Jlamnaca
B Kpyre)

WnTerpanbHoe npeodpasoBanue Pypbe (onpenesieHrne, CBOMCTBA, IPUMEP NMPUMEHEHUS
npeoOpazoBanusa Oypbe K PEHICHUIO 33]]a4 MaTEeMaTHUYeCKON (PU3HKH).

WuTerpanbHble mpeoOpa3oBaHus Ha noiynpsMoi (mpeoOpasoBanue Jlammaca, sin, cos-
npeobpaszoBanusa Oypwe, npeoOpazoBaHre XaHKeENs).

Bapuanus ¢Qynkmmonama. OkctpemyMm (GyHKOMOHala. BapuwanuoHHble 3amaud B
MaTeMaTH4eCcKol (u3uKe.

HpI/IMepr IK3AMCHAIIMOHHBIX 3a/1a4

Haiitn ¢ynkimio U(X,t), ONMUCHIBAIONIYIO MPOIECC MAabIX IOMEPEUHBIX KoJeOaHUi
omHopoauoit crpyubl  (0,1), 3akperuienHoi Ha KoHIax. HauanbHble CMemICHHS

omnceiBatoTes GyHKumei 3gin 27X 4 5gin X . HauanbHas ckopocTs pasHa Hymo. (Cuty
I I

HaTsKCHUSA U INIOTHOCTD CTPYHBI CUUTATh pABHBIMU e,[[I/IHI/II_Ie)

Crpyna c¢ 3akperuieHHbIMA KoHIamu (0,7) KojeOjeTcs TMOA JCHCTBUEM  CHITHI,
pacnpenenenHoi ¢ miotHocThio f(X,t)=sint. Haiitu otkioHenust U(X,t) CTpyHBI, eciu B
HayYaJlbHBII MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIIO, @ HadallbHBIE CKOPOCTH
omuchiBatoTcst QyHkimen w(X)=X. (Cuily HaTsSHKEHHs M IUIOTHOCTh CTPYHBI CUYHMTATh
PaBHBIMHU €THHUIIE).

K omHopomHomy crepxkHio (K=9, p=1) enuHU4YHON [UIMHBI TPHIOKEHA CHUIIA,
pacupeneneHsas C IUIOTHOCTBIO f(x,t):xe't, nerictByromas ¢ momeHta t=0. Haiitu
OTKJIOHEHHUsT cTepkHs U(X,t), mpenmosaras, 4TO HadaJlbHBIC CKOPOCTH TOYEK CTEPIKHSI
paBHBI HYJIIO, @ HAYaJIbHBIE OTKJIOHEHHUS OMUCHIBAIOTCS (QyHKIMEH w(X)=X. JIeBblil KOoHell
CTEP)KHSI KECTKO 3aKperuieH, MpaBblii — cBoOojeH. I[lnomans momnepedHoro ceueHus
CUMTATh paBHOM 1.

Crepxenb (0,1) coBepmaer Manble TNpOJONBHBIE KOJEOAHUS TOA JICHCTBHEM
rapMOHHYECKOM CHIIBI, pacrpeaeiaeHHoi ¢ miotHocThio f(X,t)=sint. Haiitu oTkmoHeHus
crepxus (k=4, p=1) u(x,t), npeanonaras HayaabHBIC YCIOBUS HYJIEBBIMU. OTKIOHEHUS
JICBOTO KOHIIA CTepXHs omuchiBatoTcs (ynkimeit f(X,t)=t, mpaBblii KOHEI[ CTEpXKHS
cBoOoieH. [Tnomans monepeyHoro ceueHus: CUNTaTh PaBHOM 1.
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5. Haiitu QyHKIMIO, TApMOHUYECKYIO B Kpyre, paguyca 4, IPUHUMAIOLIYIO Ha €ro TPpaHulle
3HadeHus U(X,y)=x".

O1neHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX MICUXO(DU3MIECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAaM M JIMIAaM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBS MIPEIOCTABIISICTCS JOMOJHUTEIHFHOE BPEMs JIJIsl TIOJTOTOBKM OTBETA HAa dK3aMEHE;

— IIpH TIPOBENICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUCHHSI MHBAIUIOB H JIUIL C
OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS UCIIOJIb30BAHUE TEXHUYECKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIPA HEOOXOAMMOCTH JIJIsl OOYJAFOIINUXCS C OTPAHMYECHHBIMHA BO3MOYKHOCTSIMU 3/I0POBbSI
U WVHBAIWIOB TIPOIEypa OIICHUBAHUS PE3yJNbTaTOB OOyUYeHHs [0 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO ATAIOB.

[Iponienypa orneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB W JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS TI0 JUCIHUILIUHE MPEAyCMaTPUBAET MPEIOCTaBlIeHHE HHPOPMAIUN B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM X 370POBBS M BOCIIPUSATHS WHPOPMAIIHH:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpPeYCHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

MeToanuecKkue PEKOMEHIAIIHH K C1a4Ye€ IK3aMEHAa

OK3aMeH SBISETCS 3aKIIOUUTENbHBIM A3TAlloOM Ipolecca (pOPMUPOBAHUS KOMIIETEHIIMU
CTYJEHTA NIPY U3YYEHUU AUCLUIIINHBI WIH €€ YaCTU U UMEET LIEIbI0O IPOBEPKY U OLICHKY 3HAHUM
CTYJEHTOB 10 TEOPUU U NMPUMEHEHUIO MOJIYUCHHBIX 3HAHWM, YMEHUN U HABBIKOB IIPU PELIEHUU
INPAKTUYECKUX 3a7ady. DK3aMEeHbl MPOBOISATCS MO PACIUCAHUIO, B CPOKU, MPETyCMOTPEHHBIE
KaJeHJapHbIM rpadukoM ydeOHOro mpouecca. Pacnyucanue 5K3aMEeHOB JJOBOJUTCS 1O CBEIEHUS
CTYACHTOB HE MEHEEe 4YeM 3a JBE HEJENW [0 Haudaja 3K3aMEHALMOHHON cecCHU. DK3aMEHbI
NPUHUMAIOTCS TPEIOIaBaTesIMK, BEAYIIMMHU JIEKIIMOHHBIE 3aHATHS. B OTIEIbHBIX Cilydasx Mpu
00JBIIOM KOJMYECTBE I'PYHI y OJHOTO JIEKTOpa WM NMpU OOJBIION YMCIEHHOCTH TPYIIBI C
paspelleHns 3aBeayolero Kaenpoid AONMyCKAaeTcsl IPUBJICYCHHE B IOMOIIb OCHOBHOMY
JIEKTOpY MpernoaBaTelis, IPOBOAMBIIETO MPAKTUUYECKHUE 3aHIATUS B rpyMax.

OK3aMeHbl TNPOBOJAATCA B YCTHOM (opme. OK3aMeH NPOBOAUTCA TOJIBKO MPH
MPEIbSABICHUH CTYJIEHTOM 3a4€THON KHUKKU U MIPU YCJIOBUHU BBIIOJHEHUS BCEX KOHTPOJIBHBIX
MEPONPUITHHA, MPEAYCMOTPEHHBIX Yy4EOHBIM IJIAHOM M paboueil MmporpaMMoil mo u3ydaeMmoit
muciumuinHe. CTyIeHTaM Ha 3K3aMeHe MpeAOoCTaBiseTCs] MpaBo BbIOpaTh OJUH M3 OUIIETOB.
Bpems noaroroBku k otBeTy coctasisieT 60 MuUHYT. [lo ncTedeHnH yCTaHOBJIEHHOTO BPEMEHU
CTYAEHT JIOJDKEH OTBETUTH Ha BONPOCHI 3K3aMEHALMOHHOTO OWjeTa U MPeJoCTaBUTh PEIICHUE
3agad. Pe3ynbpTaThl SK3aMeHa OILIGHMBAIOTCS 110 YEThIPeXOaJbHOW CcHCTEME («OTIMYHOM,
«XOPOIIOY», «YAOBIETBOPUTEIILHOY, «HEYAOBIETBOPUTEIILHOY) U 3aHOCATCS B IK3aMEHAIIMOHHYIO
BEJJOMOCTh M 3aUETHYIO KHI)KKY. B 3a4eTHYI0 KHI)KKY 3aHOCATCS TOJIBKO IOJIOXKMTEIbHBIE
OLICHKH.
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Kputepuu BbicTaB/1eHUSI OLIEHOK

OueHnka «omauuHo»:

— CHUCTEMaTH3UPOBAHHbIE, ITyOOKHE U MOJIHBIC 3HAHUS 110 BCEM Pa3ieaM JTUCIHILINHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCAM, BBIXOJISIINM 32 TpeAesbl yueOHOW MPOTpaMMBl;

— TOYHOE WCIOJb30BAHUE HAYYHOH TEPMHHOJIOTUU CHCTEMATUYECKH TIPAaMOTHOE H
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

— 0e3ynpe4yHoe BIAJCHHE WHCTPYMEHTapueM Y4YeOHOW JUCHMIUIMHBL, YMEHHE €ro
3¢ PEKTUBHO UCIIOJIB30BaTh B IOCTAHOBKE U PELICHUU 33/1a4;

— YMEHHE OPUEHTHUPOBATHCS B TEOPHSIX, KOHIEMIUAX U HAPABICHUSIX AUCUUIUINHBL,

—TBOpYECKAsi CaMOCTOSATENIbHAS paboTa Ha MPAKTUYECKUX 3aHATHUAX, AKTUBHOE Y4acTHE B
IPYMIIOBBIX 00CYKICHHUSAX, BEICOKUN YPOBEHb KYJIbTYpPhI HCIIOJTHEHHUS 331aHUH;

— BBICOKMH YpOBeHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B pabodell mporpamme
KOMIIETECHIINH.

O1ieHKa «xopouto»:

— JIOCTATOYHO MOJIHBbIC U CUCTEMATU3UPOBAHHBIC 3HAHUS 10 TUCIUILIINHE;

— YMEHHE OpPHEHTHPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLENUMUSAX M HaAIPaBICHUSAX
JUCUHUILIMHBI U 1aBaTh UM OLIEHKY;

— MCHOJIb30BaHUE HAYYHOW TEPMHUHOJIOTHUH, JIOTHUYECKH MMPABUIILHOE U3JI0KEHUE OTBETA Ha
BOIPOCHI, YMEHHUE JeNIaTh 000OCHOBAHHBIE BHIBOJIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM IO TUCLUILIUHE;

— camocTosTelbHas paboTa Ha NPAKTHUECKUX 3aHATUAX, CPEAHHI YPOBEHb KYJIbTYPHI
HCIIOJIHCHMS 3aJaHHI;

— CcpemHUW ypoBeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeld mporpaMme
KOMIICTCHITHH.

Or1eHKa «Y0081eme8opuUmebHoO»:

— IOCTaTOYHBIM MUHAMAJILHBIN 00BEM 3HAHUH 110 JUCLHUILINHE;

— YCBOEHHUE OCHOBHOM JIUTEPATYyphl, pPEKOMEHOBAHHON y4eOHOI mporpaMmmon;

— YMEHHUE OpPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSIX, KOHIENUUAX M HANpaBICHUSX IO
JMCLIUIUIMHE U JaBaTh UM OLICHKY;

— UCIOJb30BAaHUE HAYYHON TEPMHUHOJOTHUH, CTUIIMCTHYECKOE M JIOTMYECKOE HM3JIOKEHHE
OTBETa Ha BOMPOCH], YMEHHUE JIeTIaTh BHIBOABI 0€3 CYIIECTBEHHBIX OIIHUOOK;

— BJaJICHWE WHCTPYMEHTApUEM Y4eOHON AMCUMILUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pPELIEHUH TUIIOBBIX 3a/1a4;

— YMEHHE MOJI PYKOBOJICTBOM IIPENOAABATENS PEIIaTh CTAHAAPTHBIE 3a/1a4H;

— paboTa 1moja PyKOBOJICTBOM IPEMNOJaBaTeNisd Ha MPAKTUYECKUX 3aHATHUSAX, HOMYCTUMBIHA
YPOBEHB KYJIbTYPbI UCIIOJIHEHUS 3a1aHUM;

— JIOCTAaTOYHBI MHHHMAJBHBIA YPOBEHb CPOPMHUPOBAHHOCTU 3asBICHHBIX B paboueit
MPOrpaMme KOMIIETEHLIHM.

O1eHKa «1ey0061emeopumenbHo:

— (pparMeHTapHbIC 3HAHUA N0 JUCLUIUINHE;

— OTKa3 OT OTBETA;

— 3HAaHHWE OTAETbHBIX HCTOYHUKOB, PEKOMEHJOBAHHBIX Y4eOHOHl MporpamMMoi 1o
JTUCIUIUINHE;

— HEYMEHUE UCNOIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIN4YMe rpyobIX OMIMOO0K;
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— HU3KHUH YPOBEHB KYJbTYpbI HCIIOJIHEHUS 3a/IaHUM;
—HU3KUI ypOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpaMMe KOMITETeHIINH.

OneHouHble CpencTBA Ui HMHBAJIMIOB W JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIUBUAYAIBHBIX IICUXOQU3NICCKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIHAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI ITPEIOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMsI JIJIsl TIOATOTOBKU OTBETA HA IK3aMEHCE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIMAOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U MHBATUAOB TPOILEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYeHHMsS 10 JAUCHUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI pe3yJabTaTOB OOYYEHHs MHBAIUAOB M JIMII C OrpPaHHYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 TUCIMILIMHE TPEAyCMaTPUBACT MPEAOCTaBlIeHHEe WHPOPMALIUU B
dopmax, amanTUpPOBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUSATHS HH(POPMAIIHH:

J1J1s1 JIUT C HAPYILICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepPeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS M CHHUIIIHHbBI

5.1 OcHoBHas JiuTEpaTypa:

1. Antryaun KK. Meronsl maremarnueckod ¢usuku. M.: Jlupexr-Memma, 2014. 123 c.
[DnexTponHsbIii pecypc]. - Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=240552.

2. KynpsimoB C.H. OcHOBHBIE METOABI PEIICHUS] MPAKTHUECKHX 337ad B Kypce «YpaBHEHHUS
marematrdeckor ¢usukm» / C.H. Kynpsimos, T.H. Paguenko. PoctoB w//1: M3n-so FODY, 2011. 308
¢. [DnextponnsbIii pecypc]. — Pexxum mgocryma: http://biblioclub.ru/index.php?page=book&id=241103.

3.0neitnuk O.A. Jlekuun 00 ypaBHEHUSIX C 4YacTHBIMU MNpou3BOAHBIMH. M.: M31-BO
"Jlabopatopus 3Hanumit", 2015. 263 c¢. [DnexkrpoHHBId pecypc]. — Pexum pgocryna:
https://e.lanbook.com/book/70703.

HJ'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBbA HUMCIOTCA U3AaHHWA B JICKTPOHHOM BUIC B 3J'ICKTpOHHO-6PI6JII/IOTC‘{HLIX CUCTEMAX.

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. Tlerposckuii W.I'. Jlekiuu 06 ypaBHEHHMSX C YaCTHBIMU MTPOU3BOAHBIMU. M.: OU3MATINT,
2009. 404 c. [DnekTponHbIi pecypc]. - Pexxum mocryma: https://e.lanbook.com/book/59551.

2. bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a7ay MO MaTeMaTHYECKOU
buszuke. M.: OU3SMATIIUT, 2004. 688 c. [DnektpoHHBI pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/63669.
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https://e.lanbook.com/book/59551

3. Bmamgumupo B.C., JXapunoB B.B. VYpaBHenus wmaremarndeckoi ¢usuku M.:
OU3MATIIUT, 2008. 399 c.

4. Tomockokos, JI.Il. Kypc marematnueckoii ¢usuku ¢ mcnonp3oBanue makera MAPLE.
CII6.: Jlams, 2015. 575 c. [OnekrpoHnelii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. EBmokumoB A.A., IlaBmoBa A.B., PyonoB C.E. YpaBHeHUsT MareMaTH4ecKol (U3HKH.
Meronnueckue ykasanus. Kpacnonap: M3a-so Kybanckoro rocynusepcurera, 2002.

6. I[laBmoBa A.B., PybmoB C.E., CwmupnoBa A.B. IIpuMeHeHHE HHTETpPAIbHBIX
IpeoOpa3oBaHuil K pEeUICHUIO 3aJa4 JUIsl ypaBHEHUM B YaCTHBIX MPOU3BOJIHBIX. MeToauueckue
ykazanus. Kpacnonap: M3a-Bo Kybanckoro rocynusepcuteta, 2003.

7. COOpHUK 3a7a4 10 ypaBHEHHSIM MaTeMaTHueckoi ¢usuku / A.A. Bamapun [u ap.]. M.:
O®uzmarnur,  2003. 288 ¢ [OnexkTpoHHBIA  pecypc]. - Pexum  pocrymna:
https://e.lanbook.com/book/59314.

8. TuxonoB A.H., A.A. Camapckuii. YpaBHeHHS MaTeMaTuyeckod ¢u3uku. M.: M3n-Bo
MI'Y, 2004. 798 c.

9. NUnbun A.M. YpaBaenus marematrudeckoir gusuku M.: OUIMATIIUT, 2009. 192 c.
[DnexTponHbIi pecypc]. - Pexxum moctyma: https://e.lanbook.com/book/2181.

5.3. [lepuoauveckue M3IaHUusA:
He ucnons3yrorcs

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOEHUS JUCIHILINHBI

Mup matematudeckux ypasuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm

dusuka, xumusi, Matematuka. http://www.ph4s.ru/index.html

Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

Russian Journal of Mathematical Physics. Online ISSN 1555-6638. http://www.maik.ru/cgi-
perl/journal.pl?lang=rus&name=mathphys.

N

7. MeToauyeckue yKazaHus il 00y4aIOUIUXCS 10 OCBOEHUIO JUCIUINJIMHBI

[Ipu wu3yueHum Kypca «YpaBHEHHsS MaTeMaTU4YecKo  (U3MKH»  HE00XOIUMO
AKTUBHU3UPOBATh OCTATOYHBIE 3HAHUS CTYJCHTOB 110 TAKUM MAaT€MaTHYECKUM JUCLUIUIMHAM, KaK
MaTeMaTHYecKui aHainu3 U AuddepeHnnanbHble ypaBHEHHMS.

[Tpu yTeHUM JIEKIIMOHHOTO Kypca MpeACTaBIsIeTcs Liejaecoo0pa3HbIM 00paTUTh BHUMaHUE
Ha (U3MYECKUE MPUIOKEHHS U3J1araeMbIX MaTeMaTUYeCKUX (PaKTOB U OTMETUTH TOT (akT, 4TO
Kypc «YpaBHEHHMsS MaTeMaTHUeCKOW (HU3UKU» IO CYIIECTBY SBISETCS NEPBBIM KypcOM IO
MaTEMaTUYECKOMY MOJIEJIMPOBAaHNUIO, YUTAEMbIM cTyneHTaM HanpasieHus 01.03.02.

UTo0b! M310XKEHHE OBLIO MOHATHBIM, CIEAYET aKIEHTHUPOBaThb BHHMAaHUE HE CTOJIBKO Ha
(dbopManbHBIX MOMEHTaX J0Ka3aTeNlbCTB, CKOJIBKO Ha IBWXKYIIUX UMU UIESX.

Heo06xoauMo OTMETHTh NPaKTUYECKYI0 3HAYMMOCTb COOTBETCTBYIOUIMX MPOOJIEM,
o0paTuTh BHHMaHUE Ha TpeOOBAaHMA, NPEIBIBISEMBIE K COBPEMEHHOMY CHELHAIUCTy —
MPUKIATHOMY MaTeMAaTHKy, MOSCHUTh HEOOXOJUMOCTh HCIOJB30BaHUS MOJYYEHHBIX 3HAHUI
IpU M3yYEHUH MOCIEAYIOIUX CIEeNHUaIbHBIX KypcoB. BakHelmmm sTamnom Kypca sBIsSeTCS
camocTosiTeNlbHass paboTa mo jucHumiMHe. IlepedyeHp pa3nenoB A CaMOCTOSTENBHOTO
W3Yy4EHHUs NIPUBEJEH B paszaene 2.5.

Bomnpocsl 1151 CAaMOKOHTPOJIS 110 pa3iesiaMm

Cemectp 5
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Pazgean 1.

1. Hanumwmre o6muit BUI JIMHEHHOTO MU depeHINaTbHOT0 YpaBHEHUS BTOPOTO MOPSIIKA.

2. BeiBemuTe ypaBHEHHE MOMEPEYHBIX KOJIeOaHUH CTPYHBI (TIPOIOIBHBIX KOJIEOAHUH CTEPHKHS).
3. Kakoe ypaBHeHUE Ha3bIBACTCS KBa3WIMHEHHBIM U (HepeHInaIbHBIM YPaBHEHHEM B YaCTHBIX
IPOM3BOJIHBIX BTOPOTO NnopsiaKa?

4. IlpuBenute npUMepbl FPAHUYHBIX YCIOBUH Ul ypaBHEHUS IIPOAOJIBHBIX KOJIEOAHUM CTEPHKHSL.
5. BeiBeuTe ypaBHEHHE TEMJIONPOBOIHOCTH.

6. IlpuBeanTe npuMepsl I'paHUYHBIX YCIOBUMN AJIS1 YPaBHEHUS TEIUIOIPOBOJHOCTH.

7. Harumure oOmuid BUI CTAaIlMOHAPHOTO YPaBHEHUS.

8. UTo nmoHMMaeTcst ol KOPPEKTHOCTHIO TOCTAHOBKH 3aJ1aul MaTeMaTH4eckoi pu3ukn?

9. IlpuBeauTe npuMep HEKOPPEKTHO MIOCTABIEHHOM 3a1a4H.

10. B yem 3aximro4aeTcsi IPUHIUI CYNIEPIO3UIINN JUHEHHBIX 3a/1a4 MaTeMaTHYeCKON (Hhu3uku?
11. Kakoe ypaBHEHME Ha3bIBae€TCs YypaBHEHHEM Trunepooianyeckoro (mapaboandeckoro,
IIMNTAYECKOr0) Tuna?

12. 3anummMre KaHOHMYECKUH BHUJ YypaBHEHHUs runepbonuyeckoro (mapaboaudeckoro,
AITMNTUYECKOr0) THUmna?

13.  Kakwme  ¢wusmueckue  TPOIECCHl  ONMUCHIBACT  ypaBHEHUE  TUIEPOOIMYECKOTO
(mapaboIMYEeCcKOTro, HIUTMIITUIECKOTO) THITA?

14. K xakomy Tuily ypaBHeHHI oTHOCUTCS ypaBHeHue Jlamnaca (Ilyaccona)?

15. K xakomMy THUIly OTHOCUTCSI YpaBHEHHE TEILIONPOBOAHOCTH?

16. K xakomy TUIIy OTHOCUTCSI BOJTHOBOE ypaBHEHHUE?

17. 3anummre oOmMH  BUA  XapaKTEPUCTUYECKOTO  ypaBHEHUS I JIMHEHHOTO
muQepeHnaIbHOr0 YpaBHEHUSI B YACTHBIX IPOM3BOJHBIX BTOPOTO TMOPSAKA C JABYMS
HE3aBUCHUMbIMH IIEPEMEHHBIMHU.

18. Kakue xapakTepucTUKU UMEET OJJHOMEPHOE BOJIHOBOE YpaBHEHHE?

19. Kakue xapakTepuCTUKU UMEET IByMepHOe ypaBHeHue Jlamiaca?

20. Kakue xapakTepUCTUKHU UMEET OJJHOMEPHOE YpaBHEHHE TETJIONPOBOIHOCTHU?

Pasznea 2.

1. Yro nHazbiBaercs 3amadeil Komm? [[ns kakoro Tuma ypaBHEHUW cTaBUTC 3anada Komm?
IIpuBenuTe NpUMEPSI.

2. BeiBegute popmyny J'Anambepa pemenus 3agaun Komm yist BOJTHOBOrO ypaBHEHHUS.

3. Hoxaxwute, uto ¢opmyna [['Amambepa maer o06oO0mieHHOe pemieHue 3amaun Komm st
OJIHOMEPHOTO BOJITHOBOT'O YPaBHEHUS

4. JlokaxxuTe eAMHCTBEHHOCTH pelieHus 3aaaun Kot 1y1st BOJIHOBOTO YpaBHEHUSI.

5. JlaiiTe GU3HMYECKYIO MHTEPIPETALIUIO OOIIETO PEIICHHs] BOJIHOBOTO YPaBHEHUSI.

6. ChopmymnupyiiTe cMeIIaHHbIe 3a7a9 IS OJTHOMEPHOTO BOJTHOBOTO YPAaBHEHHS Ha MIPHMEpax
MOTIEPEUHBIX KOJIEOAaHUN CTPYHBI M MPOJOJIBHBIX KOJICOAHUN CTEPIKHSL.

7. B 9em cOCTOWT ujes MeToJia MPOJOJDKEHUS PEIICHHs 3a1a4 sl BOJHOBOTO YpPaBHEHHUS Ha
MOJIYIIPSIMOM?

8. CdhopmynupyiiTe 3a7a4y O paclpOCTPAaHEHUU KPAeBOTO PEeKMMa, IJs clydas, KOorja 3a/aH
pPEeXUM KoJeOaHUH KOHIIA MOTYyOTPAaHMYEHHOTO CTEPKHS.

9. Ucnonwsys dopmyny Ilyaccona pemienus 3amaun Kommm nansi BOJHOBOTO YpaBHEHHUS B
MPOCTPAHCTBE, TMOJYYUTE pEHIEHUE COOTBETCTBYIOIIECH 3a/lauyd Ha IUIOCKOCTH METOJI0OM
MOKOOPJIMHATHOTO CITyCKa.

10. Hdaiite ¢pu3NYECKyr0 WHTEPIPETAIMIO PEIICHUS 33/1a4ll O MAJIbIX MOMEPEYHBIX KOJEOAHUIX
CTPYHBI C 3aKpPEIJIEHHBIMU KOHI[AMHU.
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Pazgen 3.

1. Kakue 3amgauu pemraer BapualmoHHoe ucuucienue? [IpuBenure mpumepbl BapUallmOHHBIX
3azad.

2. Yro nazwiBaercs ¢pynkiuonanom? [IpuBeaure npumepsl GyHKIIMOHATIOB.

3. Uro Ha3pIBaeTcsd Bapuamued aprymeHta (QyHkiuoHanma? UYUTo Ha3pIBaeTCs BapHarueit
dbyHKIIMOHAMA?

4. ChopmynupyiTe MpOCTEHIITYIO BApUAIIMOHHYIO 33124y .

5. JlaiiTe onpenenenue 3kcTpeMmyMa (pyHKITHOHAIA.

6. Uto Takoe CuiIbHBIH (C1a0blii) IKCTpeMyM?

7. Kakve pyHKIMM Ha3bIBAIOT JTUHEHHO HE3aBUCUMBIMHU?

8. [laiiTe onpeneneHune moJHOTHI CUCTEMBI () YHKITHA.

9. Kakoe ycioBue Ha3bIBalOT YCIOBUEM CTAllMOHAPHOCTH (PyHKIIMOHAIIA?

10. IlpuBegute Gopmyny mns Bapuanuu (QyHKIMOHAJA B ClIydae MPOCTEHIIECH BapuallMOHHOMN
3aJ1auH.

Cemectp 6
Paznea 1.

1. Chopmymupyiite 3amauy Komm 1yt 0THOMEPHOTO ypaBHEHHSI TEIUIOTPOBOAHOCTH.

2. IlpuBeuTe mMpUMepsl YCIOBHI Ha OECKOHEYHOCTH JUIS 33/1a4 B HEOTPAHMYCHHBIX 00JACTAX
JUIsl ypaBHEHHUS TEIIONPOBOAHOCTH.

3. Ilpuenute ¢dopmyny Ilyaccona pemenus 3amauum Komm ains oZHOMEPHOrO ypaBHEHUS
TEIUIONPOBOAHOCTH.

4. Haiite ¢usnueckyro uHtepnperauuto ¢yHkuuu I['puna 3amaun Komm 1 ypaBHeHus
TEIUIONPOBOAHOCTH.

5. 3anumuTe QyHIaMEHTaIbHOE pEelIeHNe OJIHOMEPHOTIO YPABHEHNUS TEMJIONPOBOIHOCTH.

6. ITonb3ysch METOJOM OTpa)XKeHHs, MOCTPONTE (YHKLHIO BIMSHUS MTHOBEHHOI'O TOYEYHOTO
UCTOYHHUKA JJIsl TOJyOTPAaHUYEHHOTO CTEPXKHSI C TEIIOM30JMPOBAHHON OOKOBON MOBEPXHOCTHIO
npu rpannyHeIX ycnosusax I u Il pona.

7. [lpuBenuTe ocHOBHBIE CBOMCTBA O-GyHKIIMK [[npaka.

8. 3anmmuTe QyHIaMEHTaIbHOE pEeIIeHIEe OJTHOMEPHOTO YPaBHEHUS TETUIONPOBOTHOCTH.

9. Iloctpoiite pyHkuio I'prHa ypaBHEHHUS TETIIONPOBOTHOCTH B IPOCTPAHCTBE.

10. JloxaxuTe €IMHCTBEHHOCTh pEIIEHMs] HadaJlbHO-KPAaeBbIX 3a4ay JJs TPEXMEPHOTO
YpaBHEHHUS TEIUIONPOBOAHOCTH C IMOMOIIBIO (hopmyibl ['puHa.

Pazgen 2.

1. Chopmynupyiite 3anauy HItypma—JInysusmis.

2. Yto Ha3bIBaeTcs coOcTBeHHOM pyHKuuei 3anaun Hltypma—JInysumnsa?

3. Uto Takoe cobcTBeHHOE 3HaueHue 3anaun Itypma—JInyBusmisa?

4. Yro nazpiBaetca criektpoM 3anauu Lltypma—JInysumns? Kakue ciekTpbl BO3MOKHBI?

5. Kakue ycnoBus Ha3piBaroT rpannuHbiMu yeaoBusivu | (11, 111) pona?

6. IlpuBenute cxemy mnpumeHeHus: Mmetoga Dypbe Ui BOJIHOBOIO YpaBHEHUS B Cllydyae
HEOJIHOPO/IHBIX I'PaHUYHbIX YCIOBUM.

7. Jlaiite (pu3MUYECKYI0 MHTEPIpPETAIMIO PEIICHHs 3aJlaud O MAJIbIX MONEPEeUHBIX KOoJeOaHUsIX
CTPYHBI C 3aKPEIUIEHHBIMH KOHIIAMH.

8. JlaiiTe ompeaeneHue rapMOHNIECKOW (DYHKIINY B KOHEYHON M OSCKOHEUHOM 00JIaCTsX.

9. IlpuBenuTe mpuMeps! GYHKINN, TAPMOHHMYECKIX B KOHEYHOH 1 OECKOHEUHOU 00JIacTsIX.

10. INepeuncnure CBOHCTBA TApMOHUYECKUX (YHKIIUH.
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11. K xakomy tumy otHocuTcs ypaBHeHue Jlaruraca (ITyaccona)?

12. ChopmynupyiiTe IPUHIUI MAaKCUMyMa [Tl TApMOHUYECKUX (DYHKITHA.

13. Chopmynupyiite BHYTpeHHIOIO 3a1aqy Jupuxiie s ypaBHeHus [lyaccoHa B pou3BOIBHOM
TpEeXMepHOU 00IacTH.

14. IlpuBeaute BuA ypaBHeHus Jlanaca B cepuuecKux U MIIMHAPHUECKUX KOOPAUHATAX.

15. ChopmynupyiiTe BHyTpeHHIOIO 3a1ady Heiimana muist ypaBHeHus Jlamnaca B mpoW3BOIBHON
TpEeXMepHOU 00IaCTH.

16. Chopmynupyiite BHemHIo0 3ana4y |l pona ans ypaBuenus Jlamaca.

17. MaiiTe onpenenenre 00bEeMHOTO MOTEHIHANIA.

18. [aiite onpeneneHre NOTEHIIMAIOB TPOCTOTO U ABOWHOTO CIIOS.

19. Ilepeuncnure cBOiiCTBa 00BEMHOTO MOTEHLIUAIA.

20. KakuMmu cBoiicTBaMH 00J1aIaf0T OTEHIIMAIIBI TIPOCTOTO U ABOMHOTO CJIOs?

Pasznea 3.

1. Jna xakux ¢QyHKOMA ompeneneHo mnpeoOpasoBanue Jlammaca (maTh omnpezaeoieHuE
OpUTHHAIY).

. IlpuBeaure GopmyIbl mpsMoro u odpaTHoro mpeodpasopanus Jlammaca.

. ChopmynupyiiTe OCHOBHBIC CBOMCTBA ITpeoOpazoBanus Jlariaca.

. Jls xakux (QyHKIUH OIpeieieHo peoOpa3oBaHne KOMILUIEKCHOE peodpa3oBanue Dyprke.

. IlpuBeaute GopMyIbl mpsAMOro U 0OpaTHOTO npeodpazoBanus Pypbe (IKCIIOHEHIUAIBHOTO).
. ChopmynupyiiTe OCHOBHBIE CBOMCTBA ITpeoOpazoBanus Dypre.

. IlpuBeaute GopMyIbl MPSMOTO U 0OpaTHOTO Sin-, cos mpeodpazoBanus Pypoe.

. ChopmynupyiiTe OCHOBHBIE CBOMCTBA SiN-, COS npeoOpazoBanus Dyphe.

. IlpuBeaure GpopmyIbl mpsMoro u odpaTHoro npeodpazosanus beccens.

10. IlpuBeaute GopMyIbl MPSMOTO U 0OpATHOTO MpeodpazoBaHmst MelnHa.
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5. [lonw3ysick MHTErpalibHBIM MpeoOpa3oBanueM Jlamnaca pemurs 3a1aqy:

6. Haiitu QpyHK1IMIO rapMOHUYECKYIO0 BHYTPU Kpyra ¢ LIGHTPOM B Hadaljie KOOpAUHAT paanyca

r=2 Takyto, 4To %iz‘éi’fbmfg

7. Tomp3ysick MHTErpallbHBIME TIpeoOpazoBaHusiMu Dypbe ¢ KOHCYHBIMH TIPEICIAMU PEIIUTh

3a/1a4y:
Fu_Fu
a

a(x0

X0)=—=Q

UXO=—3

L,(Qt)—a(l 1) —Q

T &

4simO<x<d,t=Q

Ilouck wuHpOpManuu JUIsI OTBETOB HA BOIPOCHl ISl CAMOCTOATENBbHOM padoThl U
BBIIIOJIHEHMS 33JaHUM B HEKOTOPBIX CIydasx MPEAINoiaraeT He TOJbKO M3YyY€HUE OCHOBHOU
yuyeOHOIl nuTepaTypbl, HO M TpPHUBICYEHUE JIOTMOJHUTEIBHOW JMTEpaTyphl, a TakKke
HCIIOJIB30BaHUE pecypcoB ceTu MHTepHer.

WuauBuyanbHble KOHCYJIBTAllMM IO MpPEIMETY SBISAIOTCS BaXKHBIM  (aKTOpOM,
CIOCOOCTBYIOLIUM MHJMBUIyadN3alluid O0y4eHHUsSI U YCTaHOBJICHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0Yy4aloIUMCS WHBAJIMIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX NPH OCYLIECTBICHHH
00pa3oBaTeIbHOIO NpoLecca Mo JHMCHUIINHE

8.1 IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHIi

— IlpoBepka WHAMBUAYANbHBIX 3aJaHU M  KOHCYJbTHPOBAaHUE IIOCPEACTBOM

BHCKTpOHHOﬁ ITOYTHI.
— HWcnons3oBanue OJICKTPOHHBIX npezeHTaum?I Ipu MTOpPOBCACHUN JICKOIMOHHBIX H

71a00paTOPHBIX 3aHATHHA.
— Hcnonp3oBaHMe MaTeMaTHYECKHX MAKETOB IPU BHIIOJHEHUM WHIUBUAYAIbHbBIX

3a1aHUM.
8.2 llepeyens HEOOXOAMMOT0 MPOrPAMMHOI0 00ecedeHust

1. Onepanuonnas cucrema MS Windows.
2. WurerpupoBannoe oducHoe npuinoxenne MS Office.
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3. IlporpammHoe obecrieueHue st
6e3omacHoro pocryna B MTHTEepHeT.
4. Maremarudeckuii maker Matlab.

opraHu3al  yIIpaBJIsICMOIO  KOJUICKTUBHOI'O U

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnekrponnas 6udanoreunas cuctema "FOpait" (http:// www.biblio-online.ru).
2. DIeKTpoHHass ~ OMOMMOTeYHass cucTemMa "YHUBEpPCUTETCKass  OuOIMoTeKa
(http://www.biblioclub.ru).

3. DnekrpoHHas 6mbiuoTevHas cuctema u3narenbcTBa "Jlanp" (http://e.lanbook.com).
4. DnextponHas oubimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

ONLINE"

9. MarepuajJbHO-TeXHHYECKAasE 0a3a, HeoOXoaUMasn

06pa30BaTeJ'[LHOFO npomecca mo TMCuUIJInHEe

JIAA OCyI€CTBJICHUA

MarepuanbHO-TeXHUYECKOe o0ecredeHne AUCIUILUIUHBI U
No Bun pabor
OCHAILIEHHOCTh
1. JlekunoOHHBIE JlexunoHHas ~ ayauTOpHs,  OCHAIIEHHAas  MPE3CHTAllMOHHOM
3aHATHSA TEXHUKOHN (mpoextop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM IPOTPAMMHBIM  OOECleYeHHeM, a TaKxke
HE00X0MMON MeOeIbIo (JI0CKa, CTOMBI, CTYIbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [TpakTHueckue AymuTtopust s CEMHHApPCKHX 3aHATHH, YKOMILIEKTOBaHHAS
3aHATHA HEOOXO0 MO MeO0ebIo (mocka, CTOJIBI, CTYJbS),
[IpEe3eHTAalMOHHON TexHukol (aynuropuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  JEMOHCTPALlMOHHBIM  00OpYyIOBaHUEM
(aymuropuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. I'pymnmoBeie AymuTtopust sl CEMHWHAPCKHUX  3aHATHHA, TPYNIOBBIX U
(MHIMBUYyaldbHBIE) | UHAMBHUIYaTbHBIX KOHCYJIbTaIHH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTaIlNHU HE00X0IUMOM MeOebIo (J0CKA, CTOJBI, CTYIbS).
(aymuropuu: 129, 131).
4. Texymuii Aynuropust Uil CEMUHAPCKHX 3aHATUHM, TEKYIIEro KOHTPOJS U
KOHTPOJIb, IPOMEXYTOYHOM aTTecTallMM, YKOMIUIEKTOBAHHAs HEOOXOIMMOM
MPOMEKYTOUHAS MeOenblo (ZIoCKa, CTOJBI, CTyNbs) (aymutopuu: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIBIOTEPAMH C JTUIICH3UOHHBIM IIPOTPAMMHBIM 00€CIIeYeHHEM U
BeIx0/10M B uHTepHET (106, 106a, A301)
5.| CamocrostenbHass | KaOuner  nmns  camocTtosiTenbHOM — pabOThl,  OCHAIEHHBIN
pabota KOMITbIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO TMOJKIIIOYEHUS K CETH
«HTEpHETY, IPOTPAMMON PKPAHHOTO YBEJIMUYEHHUSI, 00ECIIEUCHHBIH
JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelny YHUBEpPCUTETa, HEOO0XoauMol MeOenpio (J0CKa, CTOJBI,
CTYJIbA).
(Ayautopus 102a, unTanbHbIN 3a1).

KomnproTepHas momiepkka yaeObHoro mporecca mo Hampasieauto 01.03.02 [Npuxtagaas
MareMaTMka U HMHpopMmartuka oOecreyuBaeTcs IO BceM  IucHMIUIMHAM. DakynbTeTr
KOMIIbIOTEPHBIX TEXHOJIOTUH M MPUKJIAAHON MaTeMaTHKH, OCHAIIEH KOMITbIOTEPHBIMH KJIACCAMU,
YCTaHOBJIEHA JIOKaJlbHAsl CETh, BCE KOMIBIOTEPHI (PaKyjbTeTa MOJKIIOYEHbI K ceTu VHTepHeT.
Crynentam JocTynHbl coBpeMmeHHble [I9BM, coBpemMeHHOE JHIIEH3MOHHOE MPOrpaMMHOE
o0ecrieueHue.
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CryneHThl 1 penoiaBaTeNy By3a UMEIOT MOCTOSIHHBIN IOCTYI K JIEKTPOHHOMY KaTajory
yueOHOI U METOAMYECKON JTUTEPATYPE.
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