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1 Hesn u 32124y U3yYeHHU s TUCHUINIHHBI
1.1 Ileanb ocBoOeHUS TUCHHUTLIHHDBI

enn w3ydeHUs AUCIUIUIMHBI OINPEICICHBl TOCYIapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHJApTOM BBICHIETO0 OOpa3oBaHusi W cooTHeceHbl ¢ obummu uensmu OOII BO mo
HarpaBjeHu0 MoAroToBku «lIpukimanHas maremaTuka U MHPOpPMATHKa», B paMKaX KOTOPOTO
MPENoIaeTCs TUCHIUILINHA.

JlaHHas JOUCHMIUIMHA CTaBUT CBOEH WeJdb0 HM3Y4EHHE METOAOB IMOCTPOCHUS
MaTEeMAaTHYECKUX MOJelied Ha OCHOBE YypaBHEHHN MaTeMAaTHYeCKOW (HU3UKH, OBIaJCHHE
armapaToM MaTeMaTHYeCKOW (PU3MKH M BBIPAOOTKY y OYIYIIMX CHEIHATMCTOB TEOPETUUECKUX
3HAHMA W yMEHWUH GOpMyIUpOBaTh 3aqa4yd MPHUKIAJHOTO HCCICNOBAaHUS B o0JacTu
MaTeMaTH4ecKod (HU3MKM © OLIEHMBATh CPEICTBA, HEOOXOIUMBIC JJisi €ro IPOBEICHUS,
noJlydeHue omnbITa S(PPEKTUBHOTO TPUMEHEHHS MATeMaTHYSCKUX METOJOB B HAyYHOU
JeATeILHOCTH, (OpMUPOBAHUE TPO(PECCHOHAILHBIX HABBIKOB UCCIICI0BATEIIS.

[Ipomiecc ocBoeHUsI NaHHOW AMCHUIUIMHBI HANPABJICH HA TMOIY4YEHUS HEO0OXOAMMOTrO
0o0beMa TEOpPETHYECKUX 3HaHMH, oTBedaromux TpedoBaHusM ®PI'OC BO u obecneuynBarommx
YCIICIITHOE MPOBEICHNE MarucTPOM POo(heCCHOHATILHOM IeATEIIBHOCTH, BIAJCHHE METOI0JIOTHEH
dbopMynUpOBaHUS U PEIICHUs MPHUKIAJHBIX 3a/1a4, a TAaKKe Ha BHIPAOOTKY YMEHUU MPUMEHSThH
Ha TIPaKTUKE METOABl MPUKIAJAHON MateMaTWku W wuHGopMaTuku. llenw AUCIHUITIUHBI
COOTBETCTBYIOT cieaytoumm Gopmupyembim kommereHmsam: OIK-1, OIIK-2, TTK-1.

1.2 3agaun TUCOUILTAHBI

OCHOBHBIE 3a1a4YM JUCIIUILIMHBI:

— YCBOEHHME HJeH M METOJI0OB MaTeMaTH4ecKoi (M3UKH, HEOOXOTUMBIX ISl PEIHICHUS
TEOPETHUECKUX U MPUKIIAIHBIX 33/1a4 TPUMEHEHUS TUCIUTIIINHBI,

— (hopMHUPOBAHKE HABBIKOB ITOCTPOSHUS MAaTEMAaTHUYECKUX MOJIEJICH, BRIOOpA aIeKBATHOTO
MaTEeMaTUYeCKOro arrapaTa WX HCCJIeIOBAaHMs, aHajlnu3a U MPAKTHYECKON HHTEpIpeTaluu
MOJIYYEeHHBIX MaTEMAaTUYECKUX PE3YJIbTATOB UCCIEAOBAHUS PEAIbHOW 3a/1a4u;

— (hOopMHUpPOBAHKHE TBOPUYECKOTO TOJX0/Ia K MOJCIUPOBAHUIO PA3MUYHBIX TMPOIECCOB;
MPUBUTHE TPAKTHUECKUX HABBIKOB HCIOIH30BAHUS METOJOB MaTeMaTHdeckoi (U3UKU TMpHU
peuIeHun TPUKIAIHBIX 3a]ad, aHAIN3€ W MOJEIUPOBAHUU pEaTbHBIX MPOIECCOB (PHUUKH,
TEXHUKH, SKOJIOTUU U JP.

1.3 MecTo AuCHHMILVIMHBI B CTPYKTYpe 00pa30BaTe/bHOH NPOrPaMMbl

HucuunnuHa «J/lomonHUTENbHBIE TIJIaBbl ypaBHEHUM MaTeMaTHYeCKON  (U3MKU»
OTHOCUTCS K oOs3arenbHo wactu bnoka 1 "ducuumimuel (Moxynu)" ydyeOHOro mjaHa
MOJATOTOBKM Marucrpa, Oa3upyeTcsi Ha 3HaHMSIX, IIOJIYYEHHBIX I10 CTAaHJIApTy BBICIIETO
o0pa3oBaHus, U SBISAETCS HEOOXOAMMOW MJIsi TEOPETUYECKOM IOATOTOBKM MAarucTpoB IO
nporpamme «MaTeMaTH4ecKoe MOJIEIMPOBAaHUE B €CTECTBO3HAHUU U TEXHOJIOTHSIX).

Mecto Kypca B NpoQecCHOHATbHON MOJTOTOBKE MAarucTpa OIpeNeNsieTcss pojbio
METOJIOB ~ MaTeMaTHuecKol (Qu3uku B  (DOPMHUPOBAHUU  BBHICOKOKBAIU(DPHUIIMPOBAHHOTO
crienuanucTa B Jr000i 00nacTé 3HaHMHM, MCHOJB3YIOLIEH MaTeMaTHueckue mozenu. JlanHas
JTUCIUIIMHA SBJISETCS Ba)KHBIM 3BEHOM B 00ECIEYEHMM MarucTpa 3HaHUSMH, MMO3BOJISIFOIIMMU
NPUKIAJHUKY YCHEIIHO BECTH MNpo(ecCHOHANbHYIO JEATeNbHOCTh B cdepe pa3paboTKu
MaTeMaTUYeCKUX MOJeNiel pelraeMbIX 3ajad, a Takke oOecrneunBaTh MOJHBIA IIMKI IMpolecca
MozenupoBaHus. lMeercs Jormdeckas M COAEPKATEIBHO-METOAMYECKAs B3aMMOCBA3b C
npyrumu gactsmu OOIT BO.

JlaHHasi TUCLMIUIMHA TECHO CBSI3aHA C TAaKUMU AMCLMILNIMHAMM, KaK «MaTeMaTHYECKHM
aHAIN3Y, «auddepeHInaTbHbIe YPaBHEHU», yPABHEHUSI MAaTEMAaTUYECKON (PU3UKN».

Martepuan kypca INpeAHa3sHA4Y€H JUIsl UCIOJb30BAaHUSA B CIEAYIOIMX AUCHUIIIMHAX:
«Creticemurap», «CoBpeMeHHbIE METOAbl OOpaObOTKH CcUTHAIOBY, «Mojenn MexaHUuKH
negopMHupyeMoro TBepIoro tena», «MoJenupoBaHHE SKOJIOTHYECKHX MPOLIECCOB U CHUCTEM.



PesynbraTel u3yueHHMs Kypca TakKe MOTYyT OBITh HCHOJB30BAHBI TPU MPOXOXKICHUU
MPOU3BOJICTBEHHON MPAKTUKYU U BBHIITOJIHEHUH BBITYCKHOM KBATU(PUKAIIMOHHON pabOTHI.
1.4 IlepeyeHp IUIaHHMpPYeMBIX Ppe3yJbTAaTOB O00y4YeHHS] 10 JMCHMILIMHE,
COOTHECEHHBIX € INIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM POrpaMMBbl
N3ydyenne panHOW y4yeOHOW JHMCHUIUIMHBI HAMpPaBICHO Ha (QOPMHUPOBAHUE Y
oOyuaromuxcs ob1enpodeccnoHanbHbIX U MTPOPECCUOHATBHBIX KOMITETEHIUIA:
OIIK-1 Cnocofen pemath akTyajbHble 3aJa4d (PyHIAMEHTAJIBbHOW M NPHKJIAJXHON
MaTeMaTUKHU
3HaTh HOIIK-1.2 (A/01.6 3n.1) Meronsl ¥ mpueMbl (QOpMaNMU3alikl 3aqad MPH PEHICHUU
aKTyaJbHBIX 331249 QYHIAMEHTATBHON U MPHUKIATHON MaTEMaTHKN

Ymers HOIIK-1.4 (D/01.6 VY.2) BrlpabaTeiBaTh BapHaHTbl pealn3aludl TpeOOBaHUH MpH
PEILICHUN aKTyalbHBIX 33134 QyHIaMEHTAILHON U MPUKJIaJHONH MaTeMaTHKU
HOIIK-1.5 (D/01.6 ¥Y.3) [IpoBoanuTh OIEHKY U OOOCHOBaHHME PEKOMEHIYEMbIX PEIICHHH
3a1a4 GyHAAMEHTAIbHOM U MPUKJIAAHON MaTEeMaTHKH
HOIIK-1.6 (A/01.6 V.1) HUcnomp3oBaTh MeTONBI W TpHeMBI (opMau3aliy 3a1ad
(GhyHIaMEHTATFHON U IPUKIIATHON MaTeMATHKH

Baagerr UHOIIK-1.10 (D/01.6 Ta.4) Onenka u coriacoOBaHHE CPOKOB BBHITTONHEHHS MTOCTABICHHBIX
3a71a49 GyHAAMEHTATIBHOMN W MPUKIIATHON MAaTEeMaTHKH

OIIK-2 Cnoco0eH cOBepPLIEHCTBOBATHL W PeaJN30BLIBATH HOBbIe MaTeMaTHYeCKHe
METO/bI pelieHUs NMPUKJIAIHbIX 32124
3uatb HOIIK-2.2 (D/29.7 3u.9) VnpaBneHue KauecTBOM NpU peaau3alMd  HOBBIX
MaTeMaTHYECKUX METO/IOB PEIICHUS MPHUKIIATHBIX 337a4: KOHTPOJIbHBIE CIIUCKH, BEpUH-
KaIysi, Bauaanys (IpUeMo-CIaTOUYHBIC NCTIBITAHHS)
HOIIK-2.3 (A/01.6 3n.1) MeTtoapl W mpUEMBl AITOPUTMH3AIHUU TOCTABICHHBIX
NPUKIIATHBIX 33724

YMmernb NOIIK-2.8 (D/01.6 ¥.3) [IpoBoauTh OIIEHKY U 0OOCHOBaHHE PEKOMEHIYEMBIX PEIISHHH,
COBEpILEHCTBOBATh M PEATM30BBHIBATH HOBBIE MATEMATHYCCKHE METOJbl PEIICHHS
MPHUKJIATHBIX 3214

Baagerr UHOIIK-2.9 (D/29.7 Tn.1) Ompenenenne cTaHmapTOB B 00JacTH KadyecTBa, KOTOPHIM
HEOOXOIUMO CIIEIOBATh MPU BBIMOJHEHUU Pa0OT MO peau3alii HOBBIX MATEMATHYCCKUX
METOJIOB PEIICHUS MPUKIIAIHBIX 3a1a4

IK-1 Cnoco0en ¢opmMyMpoBaTh MW pelIaTh AKTyaJbHble M 3HAYHMbIC 3aJa4dH
(pyHIaMEHTANBHOM M NPUKJIAIHON MaTeMATUKHU
3HATDL HIIK-1.1 (D/29.7 3u.8) CoBpeMeHHBIN OTEYeCTBEHHBINA M 3apyOC)KHBIN OTBIT B PELICHUH

aKTyaJIbHBIX M 3HAYUMBIX 3a/1a4 (pyHTaMeHTaIbHOM U PUKIIATHON MaTeMaTHKN
UIIK-1.2 (A/01.6 3u.1) MeToap! 1 npueMbl GopManu3anuu 3a1a4 GyHIaMeHTATBHOW 1
MIPUKIIATHON MaTeMaTHUKN

YMeThb HIIK-1.3 (D/01.6 ¥Y.1) IIpoBoauTh aHaIU3 UCIIOJHEHHS TPEOOBAHUH MIPH PELICHUHN 3a1a4
byHIaMEHTATbHON U PUKIIATHON MaTeMaTHKH
UIIK-1.4 (A/01.6 V.1) Hcnons30BaTh METOJNBI U MPUEMBI (OPMAH3AINN aKTYalbHBIX U
3HAYUMBIX 33/1a49 QYHAAMEHTAIBHOMN U MPHUKIATHONW MaTeMaTHKN

Baagerr UIIK-1.11 (D/04.7 Tn.5) OrtBerbl Ha BONPOCHI M TPEAJIOKEHHS YYaCTHHKOB
AHAJIMTUYECKON TPYIIBI MPOEKTA IIPH PEUICHUH 3a1a4 (pyHIaMEeHTaIbHON W MPUKJIaIHOM
MaTeMaTHKU



PGSYJIBTaTI:I O6y‘IeHI/I$I o AUCHUINUIMHE OJOCTUTANOTCA B PaMKaxX OCYIICCTBJIICHUSA BCCX

BHJOB KOHTAKTHOH W

CaMOCTOSTEIILHOH  PabOThI

YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

o6yqa10nmxc;1 B COOTBETCTBHUU C

Kon
DopMyIHPOBKa KOMITETCHIHH
KOMIIETEHI[UU
OIIK-1 | Crioco0OeH peniath akTyalbHbIe 3a1a4u (yHIAMEHTAILHOU U MPHUKIIATHON MATEMAaTHKU

HOIIK-1.2 (A/01.6 3H.1) MeTtoast
U TpueMbl (opManHM3alMK 3a1ady
IpU pEIICHWN aKTyallbHbIX 3a7ad
(yHIaMEHTAIEHOW W TIPUKIAaTHON
MaTeMaTUKH
NOIIK-1.4
BripabarteiBath
peamm3anuu  TpeOOBaHWMN  TpH
pEeUICHUH  aKTyaJbHBIX  3ajad
(yHAaMEHTATBbHOM W NPHKJIATIHOM
MaTeMaTUKH

NOIIK-1.5 (D/01.6 Vv.3)
[TpoBOANTH OLIEHKY ¥ 000CHOBaHUE
PEKOMEHAYyEeMbIX pelIeHUH 3a1au
(hyHIAMEHTAIEHOW W TIPUKIATHON
MaTeMaTHUKH

(D/01.6 v.2)

BapUaHTHI

HOIIK-1.6 (A/01.6 V.1
Hcnonp30BaTe METOIBI U MIPHEMBI
(hopmanmzarun 3a1a4

(yHAaMEHTATBLHOM W NPHKJIATIHOM
MaTeMaTUKU

NOIIK-1.10 (D/01.6 Tn.4) Ouenka
u COIIaCOBAHUE CPOKOB
BBITIOJIHEHYSI IIOCTABJICHHBIX 3aja4
(hyHIaMEHTAJIBHOW W TIPUKIATHOMN
MaTEMaTHKH

3naer — OCHOBHBIE IIOHATHSA U MOJEIM M METOAbl MaTeMaTHYECKOMN
¢uzmky;
— MareMmatuveckue (OPMYTHUPOBKHM OCHOBHBIX MOHITHH U
YTBEPKIACHUI
— cnenuduKy 3amad peImraeMbIX C IIOMOINBI0 ypaBHEHUI
MaTeMAaTUYCCKOH (DU3UKH

Ymeer — TEpeBeCTH 3a/ady Ha s3bIK TU(GEepEHIMATbHBIX YPaBHCHUN
C YACTHBIMH TIPOU3BOTHBIMH.
—  BBIOHMpPATH W aHATM3UPOBATH METOMBI PEIICHUS MTOCTABICHHON
3aJadyd M CPEICTBA MPOTPaMMHOIO oOecreueHus (B TOM YHCIC
CHEIHATH3UPOBAHHOTO) IS UX PeaTn3aliy;
— QopMmymupoBaTh W COICPIKATEIHFHO HHTCPIPETHPOBATH
Pe3yIBbTATH PEUICHUS 33024

Birageer | — OCHOBHOW TEPMHHOJOTHEH U MOHSATHHHBIM AalapaToM;

OCHOBHBIMM  QHAJINTUYECKUMU U  YHMCICHHBIMHU
pELICHUs] YPAaBHEHUI B YaCTHBIX IIPOU3BOJHBIX;
—  HaBbIKaMHU JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKIACHUI

METOJaMH

OIK-2 CrnocoOeH COBEpIIEHCTBOBATh M PEAJN30BBIBATH HOBBIE MAaTEeMAaTHYECKHE METOJbl pEIICHUS
TPUKJIIHBIX 33139

HOIIK-2.2 (D/29.7 31.9) | 3naer — MaTeMaTH4eCKHe MOJCIH OCHOBHBIX TPHIIOKEHUHA TEOPUH

ViopasneHue — KauecTBOM  IIpU muddepeHIHaTbHBIX YPaBHEHHUI

pealn3anun HOBBIX —  OCHOBHBIE METOJIbI PEIICHHUS 3a]1a4 MaTeMaTHIeCKON (DU3UKHU

MaTeMaTHICCKHuX METONOB — OCHOBHBIC IIPHUKJIAJHBIE IIaKeThl, HCIOJNb3yeMble Ul

pCHICHAA  TIDHKJIAZHBIX  3a/at. pelleHns ypaBHEHUH B YaCTHBIX IIPOU3BOJHEIX.

KOHTPOJBbHbIE CIIMCKH, BepHpHU-

Kaius,  Banmumanus  (Ipuemo-

CHATOYHBIC UCTIBITAHNS) Ymeer — HaxoAWTh peEUIeHHs: oOmme JUIi OCHOBHBIX  THIIOB

HOIIK-2.3 (A/01.6 31.1) MeToxas! JuddepeHIUaTbHbIX YPAaBHEHUH € YaCTHBIMH IPOU3BOIHBIMHU

u MIPUEMBbI aJIrOPUTMU3ALUN BTOPOT'O IIOPALKa,

MOCTaBJIEHHBIX MPUKJIAIHBIX 33139 — HCHOJB30BaTh JJICKTPOHHBIE TEMAaTHYECKHE PECypCHl I

HNOIIK-2.8 (D/01.6 Vv.3) YTIyOJICHHsI 3HAHUH 10 U3y4aeMOU TUCIUILIHHE

[TpoBoauTh OLIEHKY M 000CHOBaHHE

PEKOMHAyCEMEIX PCHICHHH, Baapeer | — HaBbIKaMHM peLICHHS 3aa4H U HHTEPIPETALUH PE3YIbTATOB B

COBEPILIEHCTBOBATH " . _

PEANH3OBHIBATH HOBBIC TEepMHHAX PHUKIIAJHON 001aCTH;

MAaTEMATHYCCKUE MCTOJAbI PEIICHUA
MMPUKJIaJHBIX 3aJ1a4

HOIK-2.9  (D/29.7  Tal)
OHpeﬂeHeHI/Ie CTaHAapTOB B
06J'IaCTI/I KadycCTBa, KOTOPbIM
HEO 6XOHI/IMO cJIeaoBaThb npu

BBITIOJIHCHHUH pa60T 10 peaarnsanunu
HOBBIX MAaTCMAaTH4YCCKHUX METOI0B
PECHICHUA NMPUKIAJHBIX 3aJ1a4

—  HayYHO-METOANYECKUM

i depeHnaNbHBIX YpaBHEHNH;
—  HaBBIKaMU MOCTPOCHUSI IPOCTEHIIINX MOJIEJIe! MPOIECCOB
—  MeTOJlaMH HCCIIEI0BAHUS MOZENEH NPOIeccoB

anmaparom TEOpUn




MK-1 Cnocoben qv)opMyanOBaT}, U pelaTh akTyajbHbIe U 3HAYUMBbIC 331a41 (QyHIaMEHTaIbHOU 1
MPHKJIAJHONW MaTEMaTHKH

HIIK-1.1 (D/29.7 3n.8) | 3naer — MaTeMaTH4eCKHe MOJCIH OCHOBHBIX IPIIIOKEHUHA TEOpUH
CoBpeMEHHBIH OTEYCCTBEHHBIH U muddepeHnInansHBIX ypaBHEHUH
3apyOCKHBIA  ONBIT B PEUICHUH —  OCHOBHBIC METOJIbI PECUICHHUS 3a7]a4 MaTEMaTHICeCKOM (pru3nKu
AKTyallbHBIX M 3HAYUMBIX 3ajiad — OCHOBHBIC IIPUKIIAJHBIE [AKETbl, MCIOIb3yeMblE UL
(yHnamMeHTaIbHON M NPHKIAXHOM peLICHUs] yPaBHEHUH B YaCTHBIX IIPOU3BOAHBIX.
MaTeMaTHKHI
UIIK-1.2 (A/01.6 3u.1) Metoas! u
npueMbl  (popManmanpu  3agay | Y MeeT — HaxOAWTb pEIIeHus: OoOmmMe I OCHOBHBIX THUIIOB
(yHIaMEHTANBHON U MPHKIaIHOM muddepeHIMaNbHBIX ypaBHEHUH C YacTHBIMH TPOU3BOIHBIMHU
MaTeMaTUKU BTOPOrO IIOPANKa,
HIIK-1.3 (D/01.6 ¥.1) IIpoBoauts —  HCIIOJB30BaTh DJJICKTPOHHBIE TEMATHYECKHE PECYPCHI s
aHaJIN3 MCIIOJIHCHUSA Tpe60BaHHfI yl"J'Iy6J'IeHI/IH 3HAHUM T10 I/I3yqaeM01‘/’1 JUCHUITIIINHE
pH peleHnH 3a1a4
(hyHIaMEHTAIEHOW W TIPUKIAaTHON

Baaneer | — HaBBIKAMHM pemIeHMs 3aa4d M HHTEPIPETALUH PE3yJIbTaTOB B

MaTeMaTHKH
UIIK-1.4 (A/01.6 Vv.1)
Hcnonb30BaTh METOABI U IPUEMBI
dbopManu3anu  aKTYaJbHBIX U
3HAYMMBIX 3a1a4
(hyHIaMEHTAILHOW W TIPUKIATHOMN
MaTeMaTHKH

HIIK-1.11 (D/04.7 Tn.5) OteTs
Ha BONPOCHl ¥  TPEIJIOKECHUSI
YYaCTHHKOB AHATUTHYECKON
TPYIIIBI TIPOEKTa TPH PEIICHUH
3amau (dhyHIaMEHTAIBHOM u
MIPUKJIAJJHON MaTEMaTUKHU

TepMUHAX NPHKIATHON 00JIacTH;
—  HAyYHO-METOJHYCCKHM

I QepeHInaTbHBIX YPaBHEHUH;
—  HaBBIKAMH HNOCTPOCHHS NPOCTSHINNX MOAENCH POLIECCOB
—  MeTOJlaMH UCCIIeI0BAaHUS MOZIeNel IpoIeccos

anmaparom TCOpUU

HpOHGCC OCBOCHUA JUCIHUITIINHBI ((HOHOJIHI/ITCJH:HBI@ T'JIaBbl ypaBHeHI/Iﬁ MaTeMaTHYCeCKOM

bu3uKm»

HaIlpaBJICH Ha TMOJYYCHHUA HCO6XOI[I/IMOFO o0Bema TECOPCTHUICCKUX

3HAHMUIA,

orevatonux TpebdoBanusiMm ®I'OC BO u olecneunBaromMX YCHEIIHOE BEJIEHUE MarucTpoM
HAY4YHO-UCCIIEIOBATEIbCKON JIEATEbHOCTH, BJaJeHHE MeToaosiorueil QopMmynupoBaHus u
pelIeHNs NPUKIIaHBIX 33]a4, a TaK)Ke Ha BHIPA0OTKY YMEHUN NMPUMEHSATh Ha MPAKTUKE METObI
NPUKIIAJHON MaTeMaTUKU ¥ HH(POPMATUKH.

2. CTpyKTYypa U cofep:KaHHe AUCHUIINHBI.
2.1 Pacnipeenenue TPyI10éMKOCTH JUCHUILUIMHBI 10 BHIaM padoT
OOG11ast TpyA0EeMKOCTh AUCIMILUTHHBI COCTaBISIET 2 3a4. e., (72 yaca), ux pacrnpeaeicHue

10 BUJAM paboT MpPEeACTaBIECHO B TaOHIe

Cemectp
Bun yuebHoit paboThl Beero (uacer)
4acoB

1
KoHTakTHasi paboTa, B TOM 4ncje 28,3 28,3
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHUS JEKIIMOHHOTO TUIIA 14 14
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPBI, TPAKTHYECKUE
3aHSTHS) B -
JlaGopaTopHbIe 3aHATHUS 14 14
WNuas koHTaKTHasi padora:
Kontpouss camoctosTenbHoit pabotsl (KPIT) — —
ITpomexyrounas atrectanus (MKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM YHcJIe: 17 17
Kypcosast pabota — —




Cemectp
Bun yae6HO# paboThI Beero (uacel)
9acoB 1

ITpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 10 10
IToaroroBka K TEKyIeMy KOHTPOJIFO 7 7
KoHTpoJib: 3k3aMeH
IToaroroBka K ’3K3amMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh gac. 72 72

B TOM YHCJIe KOHTAKTHAsl 283 283

padora

3a4. e/l 2 2

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenue Bu0B ydeOHON pabOTHI M UX TPYJOEMKOCTHU TIO pa3JieiaM JAUCIUILTUHBI.

Pa3nensl (Tembl) TUCIUIUIMHEI, U3y4aemble B 1 cemecTpe

KonmyectBo yacoB

No HaumenoBanue pa3nenos AyRMTOpHaA | BreayuTopH
Bcero pabota ast pabora
JI JIP CP
1 HexoTtopbie MoJienn, ONUCHIBAEMbIE YPAaBHEHUSMH 9 5 B B
B YAaCTHBIX TPOU3BOIHBIX
2 O0600111eHHbIE GbyHKIHN. Caeprtka U 5 9 9 2
npeobpaszoBanue Dypre
3 [TpoctpanctBa Cobonera. OO0OMIEHHBIC PEIICHUS 5 9 9 5
3aga4d J{upuxine u Heiimana
4 CrnenuanbHbple  (QyHKIMM B MaTeMaTU4YecKon 5 9 4 5
¢busnke
WuTterpanbHble ypaBHeHUs. VicTouHNKH
S | BO3HMKHOBEHMSI U IPUIIOKEHUSI MHTETPaJIbHBIX 10 2 2 6
YpaBHEHUM.
6 | BapuanuonHssle 3a1auu B MaTeMaTU4YecKon pusuke 8 2 2 2
7 | Henuneiinble ypaBHeHUs. MeTo/1bI MCCIE10BaHUS 7 2 2 3
KonTposns camocrostensHoi padotsl (KPIT) — — — —
[Tpomesxyrounas arrecranus (MKP) 0,3 — — —
ITonroroBka K TeKyIeMy KOHTPOJIIO 26,7 — — —
OO0uiasi TPy10€eMKOCTh IO IMCHMIINHE: 72 14 14 17

[Ipumeuanue: JI — nexuun, JIP — nabGopatopusie 3anarusa, CPC — camocrositenbHas

paboTa cTyneHTa.

2.3 Coaep:xanue pa3iesioB (TeM) THCHUTLTUHBI

2.3.1 3aHaTus JEKIUOHHOI0 THIIA

dopma
HanmenoBanue
No Conepxanue paszaena TEKYIIETO
paszznena
KOHTPOJIS
Hexotopsie Hekortopeie Mopnenu, onuchiBaeMble ypaBHEHUSMHU B
MOJIENH, YaCTHBIX IPOU3BOJAHBIX: YpaBHEHHE  KOJIEOaHMH.
1. onucbiBaeMble  |YpaBHeHue auddy3uu. CranuoHapHOE YpaBHEHHE. P
YPaBHEHUSIMU B |YpaBHEHHE IE€peHOca. YpPaBHEHUS TUAPOAMHAMUKH.
YaCTHBIX YpaBHennss Makcsemna. VYpasHenuwe [llpenmurepa.




®dopma

3aKPCIIJICHHBIMHN KOHH&MI/I), BBIDAXXCHUC IJIA Bapyaluu,

HanmenoBanue
Ne Coneprxanue pasjaena TEKYILETO
paszaena
KOHTPOJIS
npou3BOaHBIX. | YpaBHeHue Kieitna — ['opnona u ypasHenue [{upaka (2
q4.).
O6o06mennbie pynkmnun. CBepTka M mpeodpa3zoBaHUe
®dypre: O6006mennbie GyHKH. CBOHCTBA OCHOBHBIX U
0000meHHbIx  QynHknmii. Hocurenb  00001IEHHOM
O6o00mmeHHbIe  |QyHKIUH. HuddepennmpoBanne 0000LICHHOH|  Oppoc mo
2 ¢byakun. Ceeptka |pynknun. [lorsitue 00 0O0OOMICHHBIX PENICHUSX| pe3ynbTaTam
1 ipeoOpa3oBanue |audhepeHInaTbHbIX ypaBHEHUH. CBepTKH. |MHANBUIYaTEHOrO
dypne. [IpeoOpazoBanne Dypre 0000IMIEHHBIX  (QYHKIHIA safiaHud
MeaneHHoro pocta. llpumenenue mnpeoOpa3zoBaHus
@ypbe a1 HaXOXKIEHUS (DyHIAMEHTAIbHBIX PEHICHUI
(2 u.).
IMpocrpanctBa CoboseBa. OOO0OIMIEHHBIC PEIICHHS
[IpoctpancrBa N
Coboena 3anau Jupuxiue u Heiimana. [IpoctpanctBa CoboseBa u
' uX cBoiicTBa. (POPMylla MHTEIPHPOBAHMS MO dYacTsM.| — OMPOC IO
O00011EHHbBIE o pe3ybTaTaM
3. Cnen ¢yHKUMM W €ro CBOWCTBA. OKBUBAJIECHTHBIE
peuiCHuAd 3aga4 WHIABAAYATBHOTO
Tupuxie u HopMbl. MuTerpan Iupuxie. Hepasenctso Ilyankape — 3aaHMs
HeII)?IMaHa @punpuxca. O600ILIEHHbIE U KIACCUUECKUE PEIICHUs
) 3ama4 Jupuxie u Heiimana (2.4.)
CrnennanbHble GyHKLIMU: DyHKIUU beccens
(mumuaapuyeckne  GyHkmmu):  QyHKmus — beccens
nepsoro poja; pynkuuu beccens Broporo poaa. 3agaua
[Orypma—JlnyBmuia  mua ypaBHeHHs — becceuns,
CBOWCTBAa COOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX
GbyHKIUH, pa3noxeHne GyHKIHUN B psAIbl M0 PYHKINAM
CrnenuanbHble Onpoc 1o
beccensi, cooTHoLIeHNUs OpTOroHalbHOCTH. [TomuHOMBI P
byHKIIUHN B pesyibTaTam
4. . |Jlexxannmpa, PEKYpPPEHTHBIE (bopMybl.
MaT€MaTH4YCCKOU WHIWMBHYaJTbHOT'O
usnke OpTOroHaIbHOCTH HOJIMHOMOB Jlexannpa. saanms
’ [Ipucoeaunennusle QpyHkuMs. Bpranciaenre HOpMBI Juis
nonuHoMoB Jlexanapa. Pemenue ypaBHenus Jlamiaca
JUIs  mapoBOM  o0JacTh  METOAOM  pa3/ieJCHHUs
nepeMeHHbIX. Cdepuueckne (QyHKIMHM, COOTHOLICHUS
OpPTOTOHAJILHOCTH, PA3JIOKEHHE TI0  CcheprudaecKuM
bynukwsM (2 4.).
WuTerpansHble ypaBHEHHS, KJIaccuuKaIms,
UHTerpanbHble  |CONMpSUKEHHBIE ypaBHeHUs. Y paBHenus Opearonsma I u pg;ﬁgﬁ;‘;}w
YpaBHEHUS. I pona. Teopus ®penarompma aas KOHEYHOMEPHBIX WHIMBHIYATHHOTO
HcTounuku ONEpPaTOpOB M BBIPOKICHHBIX saep. MHTerpaabHbIe 3a/TAHHS
5. | BO3HHUKHOBEHHS W |ypaBHEHHUS C sApaMH oOmero Buaa. YpaBHeHHs| Iloaroroska
MPUIIOKEHUS Bonsreppa I u Il poma. Ceenenue 3amaunm Komm k| Hpe3eHTaluu
MHTETPANbHBIX  |MHTErPAlbHOMY YypaBHEHMIO BonbTeppa. Csenenune p(3am§T:0
o T'PYHIIOBOT!
YpaBHEHHH. KpaeBbIX 33/ad K WHTErPaJIbHbIM YPAaBHEHUSM B SZJlaHI/Iﬂ)
obmactu (2 4.).
Bapuanuonsbsle 3aj1a4d B MaTeMaTHYeCKOW (u3uke:
Bapuanuonnsie |[Auddepenunpyemoie (GyHKIIMOHATIBL, BapUALUA|  Oppoc mo
5 3a1auu B ¢byHkunoHana, (opmyiaa JUIsl BBIUMCIECHUS BapHAllMU.| pesyisTatam
' Marematnueckoir |HeoOxommmoe ycmoBue »3KcTpemMyma (DyHKITHOHAIIA. |MHAHBUIYaIbHOTO
¢busuke. [Ipocreiiiias  BapuanmoHHass 3agada  (3agada  C sanaHus




®dopma
Haumenosanue
Ne Coneprxanue pasjaena TEKYILETO

paznena
KOHTPOJIS

ypaBHeHUe Diepa

NuterpupoBanne ypaBHEHHs Oiljiepa B HEKOTOPBIX
YacTHBIX cly4asx. Bropas Bapuamnust (QyHKIHMOHAJA,
JIOCTaTOYHBIE  YCIOBUS  dKcTpemyma. Hekoropele
0000mIeHnsT MpocTelIne 3amaum: 3amada C  3a-
KpEIUICHHBIMU KOHLIAaMU B cly4ae N HEU3BECTHBIX
GyHKIMIA, BIYMCIICHHE Bapyuanuy GyHKknnoHana (2 4.).

Henuneiinpie ypaBHeHHs. MeToapl HCCIIeIOBAHUS
Hennneiinnie (BapuallMOHHBIE METO/bI, METOJl BO3MYIICHUN, METO] Hozrorosxka

v YPaBHEHHUS. Herorona — KantopoBuua). Pemenus tumna Oerymiei Hp?;;;iim'
Mertobl BOJIHBI.  YpaBHEHUE KopTeBera“ - e ®Pfl3a~ TPYHIIOBOTO
UcCIeOBaHUsA  [ABTOMOJEJbHBIE PELICHUS HEIMHEHHBIX ypaBHEHUH (2 3a71aHus
q.).

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
VY4eOHbIl IUIaH HE NpeAycMaTpUBaeT 3aHATUH CEMMHApCKOro THUMNA MO JAUCLUIUIMHE
«JlomoTHUTETBHBIE TI1aBbl YPaBHEHUH MAaTEMaTHIECKON (DU3HKH.

2.3.3 JlaGopaTopHble 3aHATHS

Ne Ne paznena dopma TeKyIero
pasil HaumenoBanue nabopaTopHbIX paboT p yi
paboThI | JUCHUILIMHBI KOHTPOJIS
O0600111eHHbIE KIIMH. CaepTka u
1 2 . ymKu p Oruer mo JIP
npeobpazoBanne Oypne
2 3 Pemenue 3anaun Jupuxie Oruer o JIP
CrennanbsHble KIMA B MareMaTU4ecKon
3 4 1 yn Oruer no JIP
¢dusuke.
[Ipunoxenue  crieUanbHbBIX HKUAW K
4 4 p H ymcn Oryer mo JIP
pELIeHHUIO 3a/1a4
Hcnonb3oBanue cpeacts Maple mpu perieHun
5 5 peacts Viap pi b Oruer 1o JIP
WHTETPATHHBIX YPAaBHEHUH
6 5 PelreHne MHTErpaJIbHBIX YPABHEHUN Ortuer no JIP
7 6 Bapuannonsnsie 3anaun Oruer 1o JIP
Haxoxzaenue u Buzyanusaiusi aBTOMOJEIbHBIX
8 7 pemennii  auddepeHnnaNbHBIX  ypaBHEHHH B Oruer o JIP
YaCTHBIX MPOU3BOJIHBIX

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)

VYueOHbII TUIAaH HE  MpeaycMaTpUBaeT  KYpCOBBIX — pabOT 1O  JUCIMILIMHE
«/lomonHUTENBHBIE IJIaBbl YPaBHEHUI MaTeMaTHUECKON (DU3HKI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHHsl HJIA CAMOCTOSATEILHOH padoThI
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

Hepequb y‘-IC6HO'MeTOI[I/I‘-IeCKOFO obecreueHust JAHUCIHHUITIIMHBI

Ne Bung CPC o
T10 BBITIOJIHEHUIO CAMOCTOSTEIILHON paOOTHI

1 |IloaroroBka k Texkymemy|l. Kubep, A.B. VYpaBHeHus maremaruyeckod (U3HKH.
KOHTpOII0, mnoarotoBka/Henunelnsle uHTerpupyemole ypaBHeHus / A.B. XKubep, P./.
UHAWBUAYAIbHBIX 3ana— Myprasuna, M. T. Xabubynnun, A.b. Illa6ar. M: FOpaiit, 2017.
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[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIUTILTAHBI

Ne Bung CPC o
T10 BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

HUHN 375 c. [DnexktponHbIii pecypce]. - Pexxum moctyma: https://biblio-
online.ru/book/771C984F-6865-4C58-975B-8020A14E00FF.

2. CaburoB K.b. K teopun ypaBaenuii cmemansoro tuna / K.b.
CabutoB. M.: ®usmatiurt, 2014. 304 c. [DnekTpoHHBIN pecypc].
- Pexxum noctyma: https://e.lanbook.com/book/59713.

3. Tuxonos, A.H. YpaBuenus maremarndeckoil gpusuxu / A.H.
Tuxonos, A.A. Camapckuii. — M.: U3a-8o MI'Y, 2004.

4, KOnosuu, B.M. MaremaTHyeckre MOJEIN €CTECTBEHHBIX
Hayk / B.M. IOpoBmu. — CII6: Jlams, 2011. 335 c. +
[D71eKTPOHHBII pecypc]. - Pexxum JOCTyIa:
https://e.lanbook.com/book/689.

5. Meroanueckne yKa3aHHs MO OPTaHU3AIMUA U BBITOJHECHUIO
CaMOCTOSITENIbHOM ~ paboThl, YTBEp)KICHHBbIE Ha 3acelJaHHH
kaenpsl MaTEeMAaTHYECKOTO  MOJCIUPOBAaHUSA  (haKyIbTeTa
KOMIIBIOTEPHBIX ~ TEXHOJIOTUH W MPHUKIAJHOM MaTeMaTUKH
®I'bOY BO «Ky6I'Y», mporokon Ne 10 ot 30.03.2018

Y4eOHO-METOAUYECKHUE MaTepuaibl ISl CaMOCTOSTENbHONW paboThl OOYyYaroIIMXCS W3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTtasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS M BOCIIPUITHS UH(DOpMALIUU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOU (hopme yBeIMUEHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTa
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
[TporpaMMa Mo JUCHUIUIMHE «YpaBHEHUS MaTeMaTH4eCKOW (DU3UKW» MpeaycMaTpHUBaeT
UCTIOJIB30BaHUE B YYeOHOM IIpoIiecce CIEAYIONMX 00pa30BaTeNbHBIE TEXHOJOTHH: YTCHHE
JEKIUHA C UCMOJB30BAaHUEM MYJIbTUMEIUWHBIX TEXHOJOTHH;, paboTa HaJ HMHIWBUIYaTbHBIMU
3a/laHUsIMU C HUCIIO0JIb30BAHUEM ITaKETOB NMPUKJIAJHBIX MPOrpamm, pa300p KOHKPETHBIX CUTYyallui
Ha MPaKTUYECKUX 3aHATHSIX.
KoMmmproTepHble TEXHOJIOTHH TPEAOCTABISIFOT CPEJCTBA Pa3HOIIAHOBOTO OTOOPAXKCHHS
ITOPUTMOB ¥ IEMOHCTPAIIIOHHOTO MaTepHaa.
[Toaxom pazbopa KOHKPETHBIX CUTYAIMi ITUPOKO UCIIOIB3YETCS KaK MpernoaaBaTesieM, TaK
u OakamaBpaMu BO BpeMs JIEKIIMA M aHamu3a pe3yJbTaTOB CaMOCTOSATEIbHOW paboThl. DTO
00yCJIOBJICHO TeM, YTO B IMPOIECCEe MOJECIMPOBAHUS YacTO BCTPEUAIOTCS 3a/1a4d, JJIT KOTOPBIX
€MHBIX MOJXO0/I0B He CymiecTBYeT. [Ipu rccneaoBaHuy U PelIeHNH KaKI0W KOHKPETHOW 3a1auu
UMeeTcsl, KaK IPaBHJIO, HECKOJBKO METONIOB, a A3TO Tpedyer pa3bopa W OIEHKH IEJI0H
COBOKYITHOCTH KOHKPETHBIX CHTYAIIH.
[Tpu 0OyueHHH UCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHBIE TEXHOIOTHH:
— TexHonoruss KOMMYHUKATHBHOTO OOy4YeHHs — HampaBlieHa Ha (HOpMHUpOBaHHE
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH CTY/IEHTOB, KOTOpasl sBIsETCsl 6a30BOM, HEOOXOIUMOM ISt
aZlanTalyy K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOH KOMMYHHUKAIUH.


https://e.lanbook.com/book/689

— Texunomnorust pazHoypoBHeBoro (auddepeHurpoBaHHOrO) O0Yy4YEeHHsT — MpEeAroiaraet
OCYILIECTBJICHUE ITO3HABATEIBHON JEATENBHOCTH CTYIEHTOB C Y4ETOM HMX WHIMBHIYalIbHBIX
CIIOCOOHOCTEM, BO3MOKHOCTEM M HMHTEPECOB, MOOUIPSAS UX PEaIU30BBIBaTh CBOM TBOPYECKUI
IOTEHLUA.

— TexHonoruss MOAyIbHOrO OOy4YE€HHs — TMpPEAyCMATpUBAET JIEJICHHE COJAEPIKAHUS
JUCHUIUIMHBL HA JOCTaTOYHO AaBTOHOMHBIE pa3ieibl (MOAYNH), MHTETPHUPOBAHHBIE B OOIIMIA
KypC.

— MHudopmannonno-koMmyHukanuonnsle texaonorun (MKT) - pacmumpsior pamku
00pa3oBaTENIbHOTO IPOILIECCa, MOBBINAS €ro MPAKTUYECKYI0 HAIpPaBIEHHOCTb, CIIOCOOCTBYIOT
UHTCHCU(UKALMM CaMOCTOATENIIbHOM padOThl y4yallMXCsl M IOBBILIEHUIO I103HaBaTEIbHOM
AKTUBHOCTH.

— HHTepHET-TEXHONOIMM — MPENOCTABIAIOT IIMPOKME BO3MOMKHOCTH JUISI IIOMCKA
uH(pOopMaLuy, pa3pabOTKU HayYHbIX IIPOEKTOB, BEICHHS HAyYHBIX UCCIICAOBAHUIM.

— TexHonoruss MHAMBUAYAIN3alUU OOYYEHHS — TIOMOTAaeT pPEaIn30BBIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJl, YYHUTHIBas WHIUBHIyaJbHBIE OCOOCHHOCTH W MOTPeOHOCTH
ydalmxcs.

— [IlpoexkTHast TexHOJIOTMS — OpPUEHTUPOBAHA HAa MOJEJIMPOBAHHUE COLIMAIBLHOTO
B3aMMOJICHCTBUS ydYalllUXCsl C IEJIbI0 pEIIeHUs 3a/ladd, KOTopas OIpelessieTcss B paMKax
npodeccuOHaIbHON MOATOTOBKH, BBIAEIS Ty WIM HHYIO IPEIMETHYIO 00J1acTb.

— TexHosnoruss oOyyeHUs: B COTPYIHUYECTBE — pEATU3YyeT MJICI0 B3aUMHOIO0 OOYy4eHMS,
OCYIIECTBIISAII KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a DELIECHUE
yueOHBIX 3ajau.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIJIEHUS — CHOCOOCTBYET (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCUTbCA K HMH(DOpPMALUU, YMEHUIO
oTOMpaTh HH(OPMALIMIO ISl pEIICHUS [TOCTABJIEHHOM 3a/1a4H.

KommiiekcHoe uCrnosibp30oBaHUME B y4eOHOM IpOLIECCE BCEX BBIIIEHA3BAaHHBIX TEXHOJIOTUH
CTUMYJIHMPYIOT JINYHOCTHYIO, WHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I[103HABATEJIbHbBIE
IpOIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1a1aTh
OyIyIIHMI CTICIIMAIHUCT.

OcCHOBHbBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTENbHBIX TEXHOJIOIUN BKIIIOYAIOT B CeOsl:

— pabota B MalbIX rpynmnax (KOMaHze) - COBMECTHasl AESITEIbHOCTb CTYAEHTOB B IpYIIIe
MOJl PYKOBOJICTBOM JIMJI€pa, HAlpaBlieHHAas Ha peleHue oOued 3ajauu MyTéM TBOPYECKOTO
CJIO’KEHUS Pe3y/IbTaTOB MHIMBHUYyaIbHON PabOThI YWIEHOB KOMAH/bI C JICJIEHUEM ITOJHOMOYMN U
OTBETCTBEHHOCTH;

— aHalu3 KOHKPETHBIX CUTyallMi - aHalMu3 peajibHbIX MPOOJIEMHBIX CUTYallMi, MMEBIINX
MECTO B COOTBETCTBYIOILIEH 00siacTH NMpodecCHOHAIBbHOW NeSTeNbHOCTH, U MOMCK BapHaHTOB
Jy4IIUX PEIEHUN;

— pPa3BUTHE KPUTUYECKOIO MBIIIICHUS — OOpa3oBaTeibHas NESATeIbHOCTb, HAIpaBICHHAs
Ha pa3BUTHE Yy CTYAEHTOB Pa3yMHOro, pe(IeKCUBHOTO MBIIUIEHHUS, CHOCOOHOTO BBIIBUHYTh
HOBBIE UJIEU U YBUJIETH HOBBIE BO3MOKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3ajad M CUTYalMil [IMPOKO HCIOJIB3YyeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIEKIUH, JaOOpaTOpHBIX 3aHITHA W aHaIu3a
pe3ybTaTOB CaMOCTOSITENbHONW paboThl. DTO OOYCIOBIEHO TEM, YTO TPU HCCIEAOBAHUMU H
pelIeHNN KakKJ0M KOHKPETHON 3aJaud HMMeeTcs, KakK IMpaBWJIO, HECKOJIBKO METOJOB, a 3TO
TpeOyeT pa3bopa 1 OLEHKH 1IeJI0N COBOKYITHOCTH KOHKPETHBIX CHUTYaIUH.
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OOmee
Bug Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTeIbHbIC
Cemectp KOJINYECTBO
3aHATHUA TEXHOJIOTHH
JacoB
Crnana-neKiuu. OO0cyxaenue CII0KHBIX u 4
JIMCKYCCHOHHBIX BOIIPOCOB.
Ne Tema KOJIMYECTBO YacOB
JI 1 Hekotopsie Mozenu, onuchiBaeMble 5
1 YpaBHEHUSIMH B YACTHBIX IMPOU3BOTHBIX
2 CrneuuanpHbple QYHKIMH B MaTeMaTHYEeCKOU 5
buzukKe.
KoMIbroTepHbIe 3aHATHS B PEKUMAX
JIP B3aMMOJICHCTBUS «IIPENOAABATENb — CTYACHT» U 4
«CTYIEHT — CTYJACHT
HTroro 8

Lenb 1ekyuu — 0030p METOAOB IMOCTPOCHHUS MAaTEMaTHYECKHUX MOJEIe Ha OCHOBE
YpaBHCHHU MaTEeMAaTHYeCKOW  (QU3WKH, 3HAKOMCTBO ¢ TpoOJieMaMHd ¥ alapaTroMm
MaTeMaTHuecKoi Gpu3rku. Ha JeKIusix CTyACHTHI MOJIyYaroT o0Iee MpeACTaBICHNUE O MOAX01axX
¥ METOJIaX MCCIICAOBAHMS U PEHICHUS 33124 MaTEMAaTHIECKON (PH3UKH.

Lens nadopamopnozo 3anamus — HAYYUTh TPUMEHSITh TEOPETHUCCKUE 3HAHUS IPU
PCIICHMU MW MCCICAOBAHMM KOHKPCTHBIX 3adad. Ha60paT0prle 3aHATUA TOPOBOIAATCA B
KOMITBIOTEPHBIX KJIaccaX, PU ATOM MPAKTHKYETCs paboTa B Tpymiax.

Tembl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOThl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOMCKAa HMH(OpPMAIUKM, YMEHHUS CaMOCTOSTEIbHO pACIHIUPITh W YIIyOJIATh 3HAHHS,
IIOJIyYEHHBIE B XO/I€ JICKIIMOHHBIX U JJAOOPATOPHBIX 3aHATHM.

[Tomxox pa3dopa KOHKPETHBIX CHTYalMi IIUPOKO MCIOJB3YETCS KaK IPErojaBaTelieM,
TaKk W CTYACHTAMU IPU IPOBEICHUU aHaIHM3a PE3yJIbTaTOB CAMOCTOSATEIHHOW padoOThL. ITO
00yCIIOBJIEHO TEM, YTO B MpPOIIECCe MOJICTHPOBAHUS YACTO BCTPEUAIOTCS 3a/1a4yM, IS KOTOPBIX
CAWHBIX ITOAXOJO0B HC CYIICCTBYCT. Kamnaﬂ KOHKpE€THad 3aJada IIpH CBOEM MOJACIMPOBAHHUUN
(MccnenoBaHUM) MMEET MHOXKECTBO TOJXOIOB, a 3TO TpeOyeT pa3dopa U OLEHKH IeNOoi
COBOKYITHOCTH KOHKPETHBIX CHUTyallil. DTOT MOJAX0J OCOOEHHO WIMPOKO HCHOJIb3YeTCS IMpHU
OTIpeieIeHUU aJIeKBaTHOCTH MAaTeMaTU4YeCKOW MOJEeNU M pPe3yIbTaToB MOJECIUPOBAHMS Ha
OTACJIIBbHBIX JTallax.

[Ipumensiemasi TEXHOJOTUSI KOJUIEKTUBHOTO B3aWMOJICUCTBUS B BHJIE€ OPTaHM30BAHHOTO
JIMajora, peajnu3yeT KOJUIEKTUBHBINA CITOCO0 00ydeHUsI.

I'pynmoBele WHAMBHAyalbHbIE 3adaHus (OPMUPYIOT HABBIKM HCCIEI0BATENbCKON
paboThI B KOJIIICKTHUBE.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSMHU 3/70POBbSI TIPEIyCMOTpPEHA OpTaHU3aIUs
KOHCYJIbTAIMH C UCTIOJIb30BAHNUEM DJIEKTPOHHOHN TOYTHI.

4  OueHOYHbIE M METOAMYECKHE MATEPHAJIbI
4.1 OueHOYHBIE CPEICTBA JJsl TEKYIEro KOHTPOJISA YCIIeBA€MOCTH H
NMPOMEKYTOYHOM aTTecTalluu
OneHouHbIe CpeACTBa MpeIHA3HAYeHBbl NAJSi KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JTOCTYKCHHUI 00YyJarOIINXCsl, OCBOUBIIIHMX MPOTPaMMy yU4e€OHOHN JUCIUTUINHBI «/[oToTHUTETRHBIE
TJIaBbl ypaBHEHUI MaTeMaTU4ecKou (pU3UKm».
OLieHOUHBIE CPEACTBA BKIIOYAET KOHTPOJIbHBIE MAaTEpHaibl JJIsl TPOBEACHUS TEKYIIETO
KOHTpPOJIsI B JOPME TECTOBBIX 3aJaHU, JOKIaJa-MPE3eHTAIIMN 0 MPOOJIEMHBIM BOMPOCaM, U
MIPOMEKYTOUYHOM aTTeCTanuy B (popmMe BOIPOCOB U 33a/IaHUN K DK3aMEHY.

OHGHO'—IHBIG cpeacrtBa ik MHBAJIMAOB W JIMI[ C OI'PpaHUYCHHBIMU BO3MOXKXHOCTIMU
300POBbs BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(pI/BI/I‘-ICCKI/IX 0COOEHHOCTEH.
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CpcacTsB, HGO6XOI[I/IMBIX UM B CBA3H C UX HHAWBUAYAJIbHBIMHU OCO6CHHOCT$IMI/I;

—IpU HEOOXOAWMOCTH HWHBAIMJAM M JIMLIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
310POBbs IIPENOCTABIAETCSA JOMOJHUTEIBHOE BPEMS IS IOATOTOBKY OTBETA HA DK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIMAOB U JIUIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3[0POBBS IPELYyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKHUX

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbS
U MHBAJIUAOB TPOLEAypa OICHUBAHUS pE3YyNbTAaTOB OOYUYeHHsS 10 JAUCHUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.
[Iponienypa oneHMBaHUsI pe3yabTaTOB OOYYCHHs MHBAIUAOB M JIMI[ C OTpPAaHHYCHHBIMU
BO3MOXHOCTSIMM 3/I0POBbsI 110 TUCLMILIMHE IPEAyCMAaTPUBAET MPEAOCTaBICHHE HHPOPMALIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCIPUATHS WH(POPMALIHUU:

Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,
— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JJis I ¢ HApYIICHUSIMH CITyXa:
— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO JOKYMEHTA.
Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.
JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.
CTpyKTypa OlleHOYHBIX CPEACTB JJsl TEKYIIei U MPOMe:KYTOUHOMH aTTecTaAluH

HanmMeHoBaHuE OLIEHOYHOTO

KouTtpomupyemsie pa3neisl (TEMbI cpelcTBa
No ponpy pasil ( ) KOMIIETEHI[MHA v et
JTUCHUIIINHBI Texymmit IIpomexxyTounas
KOHTPOJIb arTecTanus
Hexkotopsie Moenu, onuchiBaeMbIe MOIIK-1.2 (A/01.6
3n.1), UOIIK-1.4
YPaBHEHHAMH B YaCTHBIX POU3BOIHBIX | 1416 y 2) UrIK-
1.11 (D/04.7 Tn.5),
1 WIIK-1.4 (A/01.6 Yo OB 1-6
y.1), UMK-1.3
(D/01.6 V.1), UTIK-
1.2 (A/01.6 3n.1)
O6o6muiennble pynknnn. CBepTKa 1 H3C)179K§C-)21_$/§93-7
H.9, -2.
2 npeobpazoBanue Oypne (A01.63m1), [1IP, P 2B 7-9
NOIIK-2.9 (D/29.7
Tn.1)
HpOCTpaHCTBa CO60J’ICB3. HOIIK-1.2 (A/Ol.ﬁ
3|0600mmennbIe permenus 3aaa4 Jupuxie| 3u.1), MOIK-2.3 1P, P DB 9,10
u Heiimana. (A/01.6 31.1)
CrenuanbHble byHKIUH B ”(37“11;'11/1-%&“\?}5
4 |mareMaTH4ecKoOn (hU3HKeE. (A/016 V.1), WTIK- 1J[P, P OB 11-13
1.1 (D/29.7 31.8)
Nurerpanbubie ypaBHeHUs. ICTOYHUKY | 1orK-1.2 (A/0L.6
5|BO3HUKHOBEHUS U TIPUIIOKCHHS 3n.1), MOTIK-2.8 I[P, P OB 14,15
WHTETPAIbHBIX YPaBHEHUH. (D/01.6 Y 3)
BapuanuonHssie 3a1aun B H(S)flgill/lﬁ I(<D10§-5
6 |MaTemMaTHYeCKOH (U3HKE. (D/01.6 V.1, WTIK- 1J[P,P OB 16-18
1.2 (A/01.6 3u.1)
Henuneiinpie ypaBHeHust. MeTo b1 ”S?)K;grfglglsﬁ
7|ucciaenoBaHus (D/01.6 Y 3), MOTIK- 1P 2B 19,20
1.10 (D/0L.6 Tx.4),
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HauMeHnoBaHue O1IEHOYHOT'O
Kountponupyemsie paznenst (TEMbI CpeJicTBa
Ne POHpY pasit ( ) KOMIETEHIINHU = P
JUCUUTIINHBI Texymmit [IpomexxyTouHas
KOHTPOJIb aTTecTaIus
MOIIK-2.8 (D/01.6
V.3), HOITK-2.9
(D/29.7 Ta.1)
Iloka3aTesu, KpUTEPHH M MIKAJA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH U
CooTBeTCTBHE YPOBHEH OCBOCHUSI KOMIIETEHIIUHU TUTAHUPYEMBIM
Kox u pe3ysbTaTaM 00y4eHUs! M KPUTEPHUSIM HX OLICHUBAHUS
HanuMEHOBAHHUE MOPOroBbI 0a30BbIii NPOJABUHHYTHIN
KOMIICTCHIIM U OILlCHKa
Y10B1€TBOPUTEIBHO Xopouo OT1au4HO

OIIK-1 Cnoco0eH pemiaTh aKTyaJIbHb

MaTEeMaTHUK

1e 321241 (PYHAAMEHTAJIbHOU M NPUKJIATHON

HOIIK-1.2 (A/01.6
38.1) Meroasl
IPHUEMBI
dhopmanmzanuu
3a1a4
peLeHnn
aKTyalbHBIX 3ajad
byHaaMeHTaIbHOM
u MIPUKJIATHON
MaTEeMaTHKH
HNOIIK-1.4 (D/01.6
v.2)
BripabatsiBath
BapUAHTHI
peanuzanuu
TpeOOBaHUI
peleHnn
aKTyalbHBIX 3ajad
byHaaMeHTaIbHOM
u MPUKIATHON
MaTEeMaTHKH
HNOIIK-1.5 (D/01.6
v.3) IIpoBomuts
OIICHKY 17§
o0ocHOBaHNE
PEKOMEH TyEMBIX
pelieHuit 3a71a4
byHAaMeHTaIbHOM
u MPUKJIaTHON
MaTeMaTHKH
HOIIK-1.6 (A/01.6
V.1) HUcnonb30BaTh

n

npu

pu

METOJBI U TPHEMBI
dbopmanuzanuu
3a1a4
byHAaMeHTaIbHOM

3naem: 3HaeT OCHOBHBIC
IOHSTHS U MOJIEIIN
MaTeMaTHYECKOMH
busuKu:
KJIACCU(PUKALTHIO
YPaBHEHUI; OCHOBHBIE
MTOAXOIbI K PEIICHUIO
3aJ1a4 MaTeMaTHICCKOM
(hU3UKH; CrIeIIMaIbHBIC
(GYHKIIUHU; IMEET
MpeACTaBICHUE 00
000O0IICHHBIX
(byHKIHUAX.

Ymeem: ctaButh 3amaumn;
HCII0Ib30BaTh OCHOBHEIC
METO/IbI PEIICHHS
JIMHENHBIX

g depeHInaIbHbIX
ypaBHEHUH B YaCTHBIX
MIPOU3BOHBIX.
Braoeem: meTogamu 1mo-
CTPOEHUS MOJIEIIEH
(bU3MYECKUX MPOIIECCOB
Ha OCHOBE YPaBHECHHI
MaTeMaTHYeCKOM
bu3uku.

Cmyoenm TOKa3bIBaeT
HE JIOCTaTOYHBIN
YPOBEHb 3HAHU U
y4eOHOro MaTepuaia, He
B [IOJIHOM 00beMe
BJIQJICCT MPAKTHYCCKUMH
HaBBIKAMH, YyBCTBYET
ce0st HEeYBEpPEHHO IpH
aHaJIN3e MOJEIH €CTeCT-

3Haem: OCHOBHBIE
MOHSTUS U MOJICTIN
MaTeMaTU4eCKOn
¢usuku: knaccupu-
Kal1I0 YPaBHEHUH,
MOCTaHOBKH 3a/1a4,
IPUBOIUT MPUMEPDI
MOJICJICH; OCHOBHBIC
MOJIXO/IbI K PEIICHUIO
3a7a4 MaTEMATUYECKOM
(u3uKy; CBOICTBA CIe-
UANTBHBIX (PYHKIUH, UC-
MOJIE3YEMBIX TIPU
pelieHuu 3aaa4
MaTeMaTUYECKON
($u3UKHN; UMeeT
npezcTaBieHue 0o
00001IEHHBIX (PYHKIMIX
U 000O0IICHHBIX
peleHusx 3a1a4
MaTeMaTUYECKON
(bu3uku.

Ymeem: craBuTh 3a1aun
Y WX UCCIIEIOBAThH
KOPPEKTHOCTB;
HCIIOIh30BaTh OCHOBHBIE
METObI PEIICHUS
JTIMHEWHBIX
nudhepeHIaTbHBIX
YpaBHEHUH B YaCTHBIX
MPOU3BOJIHBIX U
HWHTETPATBHBIX
YPaBHEHUH.

Bnaoeem: meTogamu no-
CTPOEHUS MOJIEIIEH

(hU3UIECKUX TIPOIIECCOB

3Haem: OCHOBHBIE
MOHSATHUSA U MOJEIIH
MaTeMaTH4eCKOn
(U3HKY, TPUBOTIUT
pUMephI MOJIETIEH;
OCHOBHBIE TTOAXOIBI K
pEIIeHHIO 3a/1a4
MaTeMaTUYECKOMN
¢bu3uKK; CBOWCTBA CIIe-
UATBHBIX (DYHKITHHA, UC-
MOJIb3YEMBIX TpU
pelieHuu 3a1a4y
MaTeMaTU4YecKon
¢u3uky; cBoicTBa 0000-
IIEHHBIX QYHKIUI 1
000OIIEHHBIX PEIICHUAX
3a/1a4 MaTeMaTUYeCKOn
bu3ukn.

Ymeem: craButh 3amaun
Y WX UCCIIeIOBATh
KOPPEKTHOCTB;
HCIIO0JIh30BaTh OCHOBHBIC
METO/bI UCCIEAOBAHUS U
pELIECHHS JTMHEWHBIX U
HEJIMHENHBIX
mudepeHmanTbHBIX
ypaBHEHUH B YaCTHBIX
MIPOU3BOHBIX U
WHTETPATbHBIX
YpaBHEHUM.

Bnraoeem: metonamu mno-
CTPOCHUS U
UCCIe0BaHUs Moienen
(UBUYECKUX TPOIECCOB
Ha OCHOBE YpaBHEHHUI
MaTeMaTUYECKON
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CooTBeTcTBHE YPOBHEH OCBOCHHS KOMIIETEHLIUH TUIAHUPYEMBIM
pe3ynbraTtaM 00ydeHUs] M KPUTEPUSIM MX OIICHUBAHUS

Kon u
HauMEHOBAHHUE MOPOroBbI 0a30BbIii NPOJABUHYTBIN
KOMIICTCHIIM U OLICHKAa
Y10B1€TBOPUTEIBHO Xopoo OT1iu4HO

u NPUKIIA/IHOW | BEHHOHAYUYHBIX IIPOLIEC- |HAa OCHOBE ypaBHEHUH  |(puU3MKHU.
MaTeMaTHKH coB. B oTBeTe He Bceraa |MareMaTHYECKOU
NOIIK-1.10 MPUCYTCTBYET JIOTUKA,  |(DU3HKH. Cmyoenm noka3blBaeT
(D/01.6 Tn.4)|aprymenTst BBICOKHI YpOBEHb
Onenka Y [IPUBJICKAIOTCS CmyOenm NOKa3bIBA€T |TEOPETHUCCKUX 3HAHUH
COT'JIACOBAHUE HE/I0CTaTOYHO BECKUE, |IOCTATOYHBIA yPOBEHb |0 AMCIUILIMHE,
CPOKOB MOKa3bIBACT poQeCCUOHATBHBIX CBOOOJTHO BIIaJIeeT
BBITTOJIHEHHS HE/I0CTaTOYHO TITyOOKHE |3HAHU, BiaeeT MPaKTUYECKHUMHU Ha-
IIOCTaBJIEHHBIX  |3HaHUs. Bompocsl, NPaKTUYCCKUMU BbIKAMH, yMEeT
3a1a4 3aJaBaeMble MIPENoia-  |HaBBIKAMU, HO YBSI3bIBATh 3HAHUS,
(byHAaMEHTaJIbHO |BaTeJIeM, BBI3BIBAIOT 3a- |JOIYCKAET HEKOTOPhIC  |IIOJyYCHHBIC IPU
i W TpUKIATHOHN | TpyAHEHUS. HETOYHOCTH U M3YYEHUH Pa3IMYHbBIX
MaTeMaTuKu norpemHoctd. OtBer  |aucuuminH. OTBeT,

IIOCTPOEH JOCTaTOYHO
JOTMYHO, TPAMOTHO
UCIIOJIb3YIOTCS
TEpPMUHBI, HO B OTBETE
IPUCYTCTBYIOT
HE3HauUTEIbHbIE
omnOku. Bonpocsl,
3aJjaBacMble
IpernojaBaTesieM, HE Bbl-
3BIBAIOT CYIIECTBEHHBIX
3aTpyAHEHUM.

MMOCTPOEH JIOTUYHO,
Marepua U3jiaraercs
YETKO, SCHO, apry-
MeHTHpoBaHo. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 110 CYILECTBY.

OIIK-2 CnocobeH COBCPUICHCTBOBATDL U PCAJIN30BbIBATH HOBBIC MATCMATHYCCKUC MCTO/bL

PEIICHUA MPUKIIAIHBIX 3a1a4

NOIIK-2.2 (D/29.7
38.9) VYmpasienue
Ka4eCTBOM npu
peanu3anud HOBBIX
MaTEeMaTHYECKUX
METOJIOB PEeIICHUS
MIPHUKIIATHBIX
3amay:
KOHTPOJIEHBIC
CIHCKH, Bepudu-
Kallys, BaJHIaIUs
(mpuemo-
C/IaTOYHbIE
VCTIBITAHUS )
HOIIK-2.3 (A/01.6
3n.1) Mertoasl u
TIPHEMBI
AJITOPUTMH3AIIH
MOCTaBJICHHBIX
MPHUKJIATHBIX 32134
HOIIK-2.8 (D/01.6

3Haem: UMeeT NpecTaB-
JICHHE O COBPEMEHHBIX
npobiemMax
MaTeMaTHYeCKOM
(U3UKHN; HEKOTOpPbIE
AJIEKTPOHHBIE U
NevyaTHbIE UCTOYHHKH,
MyOJUKYOTITHE
pe3yJbTaThl UCCIIEN0-
BaHUi1 B 001acTH
MaTeMaTH4eCKOM
bu3uku.

Ymeem: BoIOpaTh
METOIBI pEIICHUS
MOCTaBJIEHHOW 3aJ1au;
WHTEPIPETHPOBATH
MOJTy4YeHHBIE pe-
3YJIbTATHI.

Braodeem: naBblkamMu 1O-
CTPOCHUS

3naem: UMeeT MpeJICTaB-
JIEHHE O COBPEMEHHBIX
npobieMax
MaTeMaTHYeCKO
(U3HUKN; OCHOBHBIE
JJIEKTPOHHBIE U
NeyaTHbIE UCTOYHHKH,
MyOJUKYOIITNE
pe3yabTaThl UCCIIEA0-
BaHUi B 001acTu
MaTeMaTHYeCKOM
(bu3nKH.

Ymeem: BoIOpaTh
METOIbI PEIICHUS
MOCTaBJICHHOW 3a/1auu;
MIPOU3BO/IUTH
BepHU(PUKALINIO MOJIEIIH;
aHAITM3UPOBATh U COJIEeP-
KaTeabHO UHTEPIIpe-
THUPOBATh MOJTyICHHBIC

3Haem: OCHOBHbBIE
HaIpPaBJICHUS PA3BUTHUS
COBPEMEHHOM
MaTEMaTHYECKON
(bU3UKHN; UMEeT
IIpe/ICTaBICHHE O
COBPEMEHHBIX
npoOieMax MaTeMaTH-
4eCKON (PU3HKHY;
OCHOBHBIE JIEKTPOHHbBIE
Y TI€YaTHbIE HCTOYHUKH,
MyOJIUKYIOTIIIE
pE3yJIbTaThl HCCIIEN0-
BaHUH B 00nacTu
MaTeMaTH4ECKON
bu3uKK U ee
MIPUIIOKEHUN.

Ymeem: Bo10Opath
METO/Ibl UCCIIEI0BAHUS U
pelIeHHs TOCTAaBJICHHOMN
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CooTBeTcTBHE YPOBHEH OCBOCHHS KOMIIETEHLIUH TUIAHUPYEMBIM
pe3ynbraTtaM 00ydeHUs] M KPUTEPUSIM MX OIICHUBAHUS

Kon u
HAUMEHOBAHUE MOPOroBbI 0a30BbIH NPOJABUHYTBIN
KOMIIETEHIINH OLICHKA
Y10B1€TBOPUTEIBHO Xopoo OT1iu4HO
V.3)  IlpoBomuth|noKa3aTesIbCTBA; pe3yJIbTaThI. 3aa4u; [IpOU3BOIUTH
OLICHKY ¥ |MHCTpYMEHTApHEeM MaTe-|Bradeem: HaBBIKAMH 110- | BEpU(DUKAITIIO MOACIIH;
00ocHOBaHHE MaTUYECKUX ITAKETOB CTPOECHUA aHaJIU3UPOBATH,
pekomennyembix  [(Maple) mis perienust | 10Ka3aTeabCTBA; COJIEPKATEIIEHO
pelieHui, YPAaBHEHUM B YACTHBIX  |[MHCTPYMEHTapUEM MaTe- | MHTEPIPETUPOBATh U
COBEPILICHCTBOBATH |[IPOU3BO/IHBIX. MaTHYECKHUX ITaKETOB 000011aTh MOTYYCHHBIE
M pealn30BBIBATH (Maple) mmst petiieHust (M U3BECTHBIC
HOBBIC CmyOenm NOKa3bIBa€T |ypaBHEHUH B YACTHBIX  |PE3YJIbTATHI.
MaTeMaTU4YCCKUC  |ge JOCTATOYHBIN IIPOU3BOHEIX, Braoeem: naBpikamu
METOIbI  PCHICHUSA | ypOBEHb 3HAHUU BapHaIlMOHHBIX 33124 IPaMOTHOTO JIOTHYHOT'O
NPUKIAAHBIX 33124 | yyeOHOT0 MaTepuaa, He |U/WId UHTErpaJIbHbIX IIOCTPOECHUS
MNOIIK-2.9 B [IOJIHOM 00beMe yPaBHEHHIA. JI0Ka3aTENbCTBA;
(D/29.7 Tn.1)|Bnaneer npakTuyeckuMu MHCTPYMEHTAPHUEM MaTe-
Onpenenenne HaBbIKaMH, 4YyBCTBYCT Cmyoenm TOKa3bIBa€T |MAaTUYECKUX [1AKETOB
CTaHAapTOB B|ce0Ost HEYBEpEHHO MpU n0CcTaTo4HbIH ypoBenb |(Maple) ans pemenus
obnactu aHaJIN3€e MOJIEIIH €CTECT- |TPO(ECCHOHATBHBIX YPAaBHEHUI B YaCTHBIX
KaqecCTBa, BEHHOHAYYHBIX IIPOLIEC- |3HAHUU, BIAJECET IIPOU3BOIHBIX,
KOTOPbIM coB. B oTBeTe He Bcernma MNPaKTHYCCKUMU BapHallMOHHBIX 3aJa4 U
HE00X0MMO NPUCYTCTBYET JIOTHKA, |HaBBIKAMH, HO HHTETPaIbHBIX
CJICNOBAaTh  IPH | apryMEHTHI JIOIyCKAaeT HEKOTOPBIE  |ypaBHEHUM.
BBIIIOJIHCHUH IIPUBJICKAIOTCA HETOYHOCTH U
pabot 10 |HEIOCTATOYHO BEeCKHE, |morpemHoctu. OTBeT CmyOenm TIOKa3bIBAET
peanunszannuu IIOKa3kIBACT MNOCTPOEH JOCTATOYHO BBICOKHH YPOBCHb

HOBBIX MaTeMaTH-
YECKUX METOJIOB
pereHus
TIPHUKJTATHBIX
3a/1a4y

HEZ0CTaTOYHO IIyOOKHE
3HaHus. Bonpocsl,
3a71aBaeMble Mpernosa-
BaTelleM, BBI3bIBAIOT 3a-
TPYAHEHUS.

JOTHYHO, TPAMOTHO
UCTIOJIB3YIOTCS
TEPMUHBI, HO B OTBETE
HIPUCYTCTBYIOT
HE3HAYUTEIIbHBIC
omnOku. Bonpocksl,
3aJaBacMble
npernojaBareseM, He Bbl-
3BIBAIOT CYIIECTBEHHBIX
3aTpyAHCHUMN.

TEOPETUUECKUX 3HAHUU
10 JIUCIUIUIHHE,
CBOOOHO BIIaZIEET
MPAKTUIECKUMH Ha-
BBIKaMH, YMEeT
YBSI3BIBATh 3HAHUS,
MOJTy9YEHHBIC TTPU
M3YYEHUU Pa3TMYHBIX
quciuiuiie. OTBET,
MOCTPOEH JIOTHYHO,
MaTtepuai u3jaaraeTcs
4eTKO, SICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYALT
YBEPEHHO, 110 CYIIIECTBY.

IIK-1 Cniocoben hopMyarpoBaTh U peliaTh aKTyallbHbIE U 3HAUUMBIE 3a/1a41
dbyHIaMeHTaJIbHOMN M MPHUKJIaIHON MaTeMaTHKU

WIIK-1.1 (Dr29.7
30.8) CoBpemMeHHBIH
OTEYEeCTBEHHBIH u
3apyOeKHBII OIBIT B
pelIeHIH

AKTyaJIbHBIX u
3HAYHMBIX 3amad
(hyHIAaMCHTAIBHOW |

Cmyodenm TOKa3bIBaeT
HE JOCTaTOYHBIN
YPOBEHDb 3HAHUI
yueOHOro Marepuana, He
B [IOJIHOM 00bEMeE
BJIAZACCT MPAKTUICCKUMU

CmyOoenm TOKa3bIBAaET
JIOCTATOYHBIN YPOBEHB
npodeccnoHamTbHBIX
3HAHWH, BIaJceT
MPaKTUYECKUMU
HaBBIKaAMH, HO

Cmyoenm noKa3bIBaeT
BBICOKHI YPOBEHb
TEOPETUUECKUX 3HAHUN
0 TUCIUIUINHE,
CBOOOJTHO BIIajieeT
MPaKTUYECKUMH Ha-
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CooTBeTcTBHE YPOBHEH OCBOCHHS KOMIIETEHLIUH TUIAHUPYEMBIM
pe3ynbraTtaM 00ydeHUs] M KPUTEPUSIM MX OIICHUBAHUS

3u.1)
MPUEMBI
(opmanuzamu 3anad
(hyHIaMECHTANBHOW H
MIPUKJIaJHON MaTeMa-
THKH

UIIK-1.3 (D/01.6
V.1) [IpoBoauTh
aHAIM3 HCIOJHCHUSA
TpeboBaHuit npu
peuieHun 3a1a4
(dyHnaMeHTaIbHOW U
MIPUKJIATHOMN
MaTeMaTUKH
WIIK-1.4 (A/01.6
V.1) Hcnonb3oBaTh
METOIBl U TPHEMBI
(hopmanmzaumn
aKTyaJIbHbIX u
3HAYNMBIX 3a7a4
(dyHnaMeHTaIbHOW U
MIPUKJIATHOMN
MaTeMaTUKH
WIIK-1.11  (D/04.7
Tn.5) OtBersl Ha
BOIIPOCHI u
MPEeTI0KEHHS
YYaCTHHUKOB
AHAIUTUYECKOM
TPYIBI IPOEKTA TIPH

Metonsl M

pereHnH 3a1a4
(hyHIaMECHTANBHOW H
MPUKJIATHOMN
MaTEMaTHKH

aHaJIN3€ MOJECIIN €CTECT-
BEHHOHAYYHBIX IIpOLIEC-
coB. B oTBeTe He Beerna
IIPUCYTCTBYET JIOTHKA,
apryMeHTBI
IIPUBJICKAOTCS
HEJ0CTaTOYHO BECKHE,
ITOKa3bIBACT
HE/I0CTaTOYHO IITy0OoKHe
3HaHuA. Bonpocksl,
3aJlaBaeMble IIpenoja-
BaTeJIeM, BBI3BIBAIOT 3a-
TPYJHEHHUS.

norpemHoctu. OTBeT
IIOCTPOEH JOCTaTOYHO
JIOTMYHO, TPAMOTHO
HCIOJIb3YIOTCS
TEPMUHBI, HO B OTBETE
MIPUCYTCTBYIOT
HEe3HauUTeIbHbIE
omnOku. Bonpocsl,
3aJjaBacMble
IpernoaaBaresieM, He Bbl-
3bIBAIOT CYILIECTBEHHBIX
3aTpyAHECHUMN.

Konun
HAUMEHOBaHHE MOPOroBbIi 02a30BbIil NPOJABHHYTHIA
KOMIIETEHIINH OIICHKA
Y10B1€TBOPUTEIBHO Xopoo OT1iu4HO
NPUKIIAHOH HaBbIKaMU, UyBCTBYET  |[JOIyCKaeT HEKOTOPbIE |BBIKAMH, yMEET
Ear}?ff.Tznm (AoLs ceOst HEYBEPEHHO MPU  |HETOYHOCTH U YBS3BIBATh 3HAHMUS,

MIOJIyYEHHBIE MTPU
W3YyYECHUU Pa3INnYHbIX
mucuuiini. OTBeT,
IMOCTPOEH JIOTUYHO,
Marepuai u3jiaraercs
YETKO, SCHO, apry-
MeHTHpoBaHo. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 110 CYILECTBY.

TunoBble KOHTPOJbHBbIE 3a/laHUSI WJIM HHbIE MaTepHaJIbl, HeoO0XOoauMble Jisl
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB MU (MJIH) ONbITA JESITEJIbHOCTH, XapaKTePH3YHIIUX
Tanbl GOPpMHUPOBAHNS KOMIIETEHUMH B Npolecce 0CBOEHUs 00pPa30BaTeILHON POrPaMMbl

IIpumepHbIe 3a1aHUA HA J1a00paTOPHbIE Pa00THI
Pa3nen 2. O6o6menHbie pyHKIMU. CBepTKa U peodpazoBanue Oypre
Ipumepsi 3apanuii: (0 — pyHkius Xepucaiina)

1) Beruucauts mponu3BOTHYIO H(a —|X|) .

2) Bpruucnuth npou3BoOAHYIO SigNnsin X.

3) BoruuciuTs B D'(D 2) e*5(t)*

o(t)
2a\/E

ei%4 ).

4) Beraucnuth npeodpazoBanus Oypbe GyHKINH ¢9(X — a).
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5) Berancimts npeo6pasosanus Oypbe Gynxumn 6(X) X<

Pasznea 3. Pemienue 3agaun Jupuxie
IIpumeps! 3agaHnii:

1) Petnts 3amauy Jupuxie B kpyre r<a: Au=0, u|r:a = (X4 - y“)

r=a

. . g2 \2 -

2) Haiitu ¢pynkuuio U (X, y) , UL KOTOpoit AU=X"—y“mpu r <a u u|r:a =0.

3) B monymiockocTu {(X, y), y 2> 0} pewntsh 3anauy Jupuxiie mis ypaBHenus Jlamaca B
KJIacCe OTPaHUYCHHBIX (QYHKIUH, u|y:0 =sin x. g 3Toro, BOCIOIb30BaTHCS MPeoOpa3oBaHUEM

®dypse 110 X.

4) B Kpyre eIMHMUHOTO pajuyca pemnTs 3agady Jupuxie U(x,y)|, . =2x*=x-y.

X2 +y?

5 B xomue O<as<r<b<+4oo maiitu Takywo Qysxkumo  U(XY), uTO

=cos?b.
r=b

Au=0,u|r_a:1,%

Pa3znen 4. CneuuanbHble (QYHKIMM B MaTemaThueckoil Qusuke. Pemienue 3amau c
UCIIOJIb30BaHUEM CpeAcTB Maple (04HO MHAMBHUIYATLHOE 3a/IaHUE U OJTHO TPYIIIIOBOE).

IIpumeps! 3aganmii:
1) Paznoxuth (yHKIUIO f(X) Ha HHTEpBaJIE (—1,1) B psan Pypre Mo MnoivMHOMam

Jlexannpa, eciu | (x) — {—11, —Ol<£Xx<§10;

2

2) Paznoxuth (GYHKIUIO f(x)=1—;(—2 Ha OTpe3Ke [O,b]B psag 1o (QYHKIHSIM

3anaqH%(rz—$j+/1rR=O, 0<r<a,R(O)=O(1), R(a):O.

3) Paznoxute dynkipoo f (X) =1 B psan mo codoctBeHHBIM QyHKIMAM 3axa4n [lITypma —
JnyBumis i(xd—yJ +Axy=0, y(a)=0, y(0)=0(1) .
dx\ dx
4) Paznoxute ¢GyHkuuio f (X) =a’—x> B pam MO COOCTBEHHBIM (YHKIMAM 3a1auH
ITypma — JInyBuIs di(xj—yj +Axy=0, y(a)=0, y(0)=0(1) .
X X

5) Ha xpyrinyto memOpaHy, 3aKperieHHYIO 10 Kparo, AeUCTBYET BHEIIHIS rapMOHUYECKast
cmia ( (X,t) = ApSinwt, HempepsIBHO paclpeielieHHas 10 BCel IUIomaad MeMOpaHBL.

[IpoBepuTh, YTO BBHIHYXKACHHBIE KOJIeOaHUsS MeMOpaHbl BbIpaxkatroTcsi paBeHCTBOM (R — paauyc
MeMOpaHbI)

U=—| ——=<-1|sinwt .

6) Llunuuap paguyca a HarpeT 10 TeMIEepaTypsl 1, U OXJIaXIaeTCs ¢ IOBEPXHOCTH TaKUM

o0Opa3oMm, 4TO ee TeMmIiiepaTypa, HauuMHas ¢ MoMmeHTa t=0, moamepuBaeTcsi MOCTOSHHON WU
paBHOM Hym0. HalTh 3akoH pacnpeiesneHus TeMmIepaTypbl, CUUTas, YTO paclpeiesICHUe
TeMIEPaTypbl BO BCEX MONEPEUHBIX CEYEHUSIX OJJUHAKOBO.
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7) Pemmth ypaBHEHHE KOJICOAHUI Kpyriiod MeMOpaHbl, 3aKpEIUICHHOH I10 KOHTYpPY
10u o 1lou 1 % ou ?

r
—=——+t—-— —, U] =0, npu HavanbHbIX ycioBusx Ul =0 =1-—
aZ atZ arZ r ar r2 a¢2 |r:b |t:0

v T 2 "
al, " b
8) Haiitn TEMIICPATYPY KpPYIJoro 0ECKOHEUYHOTO HujIvnHApa pagnyca a npu yCJIOBUH, YTO
Ha €ro IOBCPXHOCTH IMOAACPKUBACTCA TEMIICPATYPY, paBHasd HYJIIO, a Ha4YaJIbHas TEMIICpaTypa

r.2
paBHa ULZO =U, [1—¥J .

9) Paccmotpers 3amady 00 0OTEKaHMH IIapa paguyca a MOTOKOM HJICaTbHOU YKUAKOCTH,
JBWKYILEHCS OTHOCUTEIBHO WHIapa CO CKOPOCThIO U B HANpaBJIEHUM OTPULATEIBHOM OCU Z
(ITpencraBute noteHman ckopocrei B Bunge cymmsel U =U, +U,, roe U, — noTeHnman noroka
B OTCyTCTBUM 1apa, U, =—-Uz , U, — noTeH#an BO3MYILEHHOTO [TOTOKA).

10) H3yunth ocecHMMETpHUHBIE KOJIcOaHHs KPYTJIOH MEeMOpaHbl pajuyca a, BbI3bIBAEMbIC
yIapHbIM UMITybcoM P, mpunoxxennsiit B MoMeHT t =0 u pacnpenenaeHHbIM O IUIOMAAN Kpyra
panuyca ¢ . HadanbHble yCIIOBHS HMEIOT BU]L

P
’ — at - e ,0
0, e<r=<a

Paznen 5.  UurerpanbHbie ypaBHeHHs. PelieHue HHTErpaibHBIX YpaBHEHUH C
UCTIOJIb30BaHUEM cpeacTB Maple (0aHO HHIUBUIYaTIbHOE 33/1aHUE U OJTHO TPYIIIIOBOE)
IIpumepsl 3a1aHMi:

1) Pemnts ypauenne ¢(X)=x"+ 2Jl- (1+3xy)p(y)dy
2) Haiitu coOcTBeHHBIE uyMCIa U 02)6CTBeHHLIe (QYHKIMM OJHOPOJHOTO HHTErPAIbHOIO
YPaBHEHHUS C BBIPOKICHHBIM AIPOM (X ) = lj-(xz +y° )¢J( y)dy
0
3) Iposeputb, sBwsIeTCS M AaHHas (QyHKuMs @(X)=Xe" pelleHHeM ypaBHEHHS C

Pa3HOCTHBIM sIPoM ¢(X) =€” sin X + chos(x— y)p(y)dy.
0

4) Pemmth nHTErpanbHoe ypaBHeHue Bombreppsr ¢(X) =7 + j sin(x—y)p(y)dy.
0
5) Pemuth ypaBHEHHE pa3OKEHHEM B pPAJ [O CTENEHsAM Tapamerpa A
u(x)—/l.[yu(y)dyzl, xe[0,).
0
6) Haiithm ¢ morpemHocThIO, He mpeBocxomsmierd 107, pemleHHe WHTErpatbHOTO
1
ypaBHEHHS u(x)—O.lIsin(xy)u(y)dy =X.
0
2z
7) Jlokasath, d€TO ypaBHEHHE BTOpOro poma U(X)—A J- sinxcos yu(y)dy = f (x)
0
onHo3HauHo paspemmmo aist Beex A u f (x)eL, (0, 27). Haiitn o10 pewenne.

8) Pewruth HHTErpagbHOE ypaBHeHHE U (X)— J.ey"xu(y) dy=x, xe [0, ).
0
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9) Peututs ypauenue ¢(x 4j sin? (X)p(y)dy =2x—7 .

10) Pemmth ypaBHeHHME pa3JIO)KEHHEM B psii MO CTENeHAM mapamerpa A

1
x)—jeyxu(y)dyzl, 0<x<l1..
0

Pa3nen 6. Bapumanumonnsie 3amaud. PemeHue BapuanmoHHBIX 3amad B cpene Maple
(MHIMBUYaIbHOE 33JJaHUE).

Ipumepsl 3apanmii: Haiitu skcTtpemans ¢yHKnuoHana. FcciemoBath HalICHHYIO
IKCTPEMalTh Ha IOCTATOYHBIC YCIIOBUS U TIOCTPOUTH €€ rpaduk

b J[y]:j(xz+y2+y'2)dX1 {yy((_li):zl.;

-1

. Jo<x<2; Xy
2) J[z]=.|'6[(2xyz+zx+zy)dxdy, D'{Oﬁysl, Z|c_50 100"
= 2472 2 ) 0<x<2; _X+Yy
3) J[z]—g(nyZJrz +2; +42} )dxdy,, D'{—1£yg1; 7|, = -
f0<x<2; X2y
4) J[z]:g(2y2+zf+3z§)dxdy, D'{OS))(/sl; z|czm+5
X2y

5) J[z]=[|(2yzsinx+ 2z +522)dxdy, D:{OSXSZE z
[ ] _Lj( y) 0<y<l |C 200 100

Pa3nen 7. HaxoxxaeHue v BU3yainu3alys aBTOMOJIENbHBIX pEIlIeHUN AU PepeHInaIbHbIX
YpaBHEHMH B 4aCTHBIX IPOM3BOJIHBIX cpencTBamu Maple (PaGora B rpynnax)

IIpumeps! 3aganmii:

1) Haiitu aBTOMOAENIBHOE pEIIEHHE HEIMHEHHOr0 YpaBHEHHs TEIIONPOBOJAHOCTH

M = g{u (Xt)MJ C TOYEUHBIM HaYaJIbHBIM yCIOBHEM U (X, 0) = 5(X) :

ot OX OX
2) Haittu aBTOMO/IETILHOE pelieHue YpaBHEHUS Broprepca
ou(x,t) ou(xt) ou(xt)
———2+u(xt) ~ o - C  COCPEIOTOYCHHBIM  HAUYalbHBIM  YCIOBHEM
X X
u(x,0)=6(x);
3) Haiitn pemenue ypaBHeHus broprepca Tuma Oerymieil BosHBI U (X,t) = f (f),
f(&)=x-Vt;

4) Haiitu pemenue ypaBHenus: Kopresera — ne @pusa, OnMCHIBAIONIErO BOJIHBI B IJIa3Me,

. ou(x,t) ou(x,t) ou(xt) .
Ha MENKOH Boje M mp., ——+6u(Xxt) o + =0, Tuna OGerymel BOJHBI

ot ox®
u(x,t)=f(&), f(&)=x-Vt;

5) Haiitu pemenne B Bume Oerymeil  BonHBI  ypaBHeHHs  Sin-I'oppona

2
%2;/)/) =sinu (X, y) , YAOBIIETBOPSIOIIEe yCIOBUAM U (X, 0) —0 mpu X > —0, U (X, O) -2
npu X — +0.

IIpumepHbIe TeMbI pedepaToB
1. YPaBHeHI/ISI ra3oAMHaMUKW U TCOPUS YAApPHBIX BOJIH.
2. VYpaBHEHHE MHIpallMd MpPUMECH B Tra3zoo0paszHoil cpene ¢ yderoMm auddysum,
Jerpalalliy U TPaBUTALMOHHOTO OCaXKICHUS.
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3. VYpasuenus HaBre — CTokca Kak MpocTeilnas MareMaTudeckass MOJeTb TUHAMUKU
BSI3KOM CILJIOIIIHOM CpeJibl.

4. Mojenu MeXaHUKH 1e()OPMUPOBAHHOTO TBEPIOTO TETa.

5. HauanbHo-KpaeBble 3ajauu TUHAMHUKHU BA3KOM HECKHMMAEMOM KHUIKOCTH.

6. T'unepOonuueckue ypaBHeHHs oOmiero Bunaa. Conpspk€HHbIE omepaTopbl. DYHKIHS
Pumana.

7. Pa3pbiBHbIE pelICHUs ypaBHEHUS Ta30BOM JUHAMUKH. 3aKOHBI COXpPAaHEHHsS Ha
paspbiBe.

8. VYpaBuenus Hasbe — CTokca.

9. Henuneiinbie ypaBuenus. Y pasuenue Kopreera — Jle @pusa

10. ABTOMOIENIbHBIC PEUICHUS HEIMHEHHBIX YPABHCHHM.

11. VYpaBHenus menkoi Bojwl U byccruHecka.

12. .YpaBuenus Makcemia.

13. Boumnbl Ha MeIKo# Boje. YpaBHenue broprepca.

14. VYpaBHeHwus qBmxeHus nepopmupyeMoro tBepaoro tena B popme Kommu u Jlame.

15. Vpasuenus Kneitna — ['opgona, [laynu, dupaka.

DK3aMeHAIMOHHbIE MATEPUAJIBI JIJIsI IIPOMEKYTOUHOI aTTecTaluy (IK3aMeH)
IIpuMepHBbIii NepevyeHb BONPOCOB, BLIHOCUMbIX HA IK3aMeH

1. BeiBox ypaBHeHus auddy3uu. YpaBHEHHE MHUTpAlMM IPUMECH B razo00pa3zHOi

cpene ¢ yuerom audy3uu, qerpaganuy 1 TPaBUTAIIHOHHOTO OCaXICHUS.

YpaBHenus Makcpena.

VYpasnenue [Ipeaunrepa ajist OCHUILISATOPA U ATOMA BOJAOPOAA.

Br1BOZI ypaBHEHNI THIPOJUHAMUKY U aKyCTUKH.

Pa3pbiBHBIE pelIeHNS YPABHEHUM a3pOJIHHAMUKHU. Y JAPHBIE BOJIHBI.

VYpaBuenuss Haspe-CTokca kak Inpocreinias MaTeMaTHdeckass MOJEib JIUHAMUKH
BSI3KOM CILJIOIIIHOM CpEeJIbl.

7. OcHoBHble M 0000meHHble GyHKIMU. IIpocTpaHcTBO 000OIIEHHBIX (YHKIMHA.
Hocurens 000011eHHBIX PYHKIIMA.

8. IIpeobpazoBanue dypre 06001EHHBIX (YHKIIMNA METIEHHOTO POCTA.

9. O06o006meHHBIC TPON3BOIHBIC B cMBIce Coboesa.

10. OGoO6u1ieHHbIe peleHHs KIIAaCCUYECKHX 3aa4 JUIsl ypaBHEHUH IIIMIITHYECKOTO TUIIA.

11. Cxema npumeHeHus npeodpazoBanus Dypbe sl HaXOXKIACHUS (PyHAAMEHTaIbHBIX
pELIEHU.

12. Pa3nenenue mepeMeHHBIX B 3amade o Kpyrioi memOpane. Dynknum beccens.
CaoiicTBa.

13. Pemenue ypaBHeHus Jlammaca Juisi 1mapoBod 00JacTH  METOJOM  pa3/IeiCHUS
nepemeHHbIX. Cdepuueckne (QyHKIUH, COOTHOLICHHS OPTOrOHAJIBLHOCTH, pAa3JIoKEHUE IIO0
cheprueckuM QyHKIHUSAM.

14. VpaBuenuss @penronsma [ u I pona. Teopembr @pearosnbma s UHTETPATIBHBIX
ypaBHEHUH ¢ siapamu obiero Buaa. YpasHenus Bonsrepps [ u 11 pona.

15. Ceenenue 3amau Jupuxie u Heiimana mns ypaBHenus Jlamnaca K MHTErpabHBIM
YpaBHEHUSM.

16. BapuanuoHHbIe METO/BI, IIEpPBast BapUallMOHHAs 3a/1a4a.

17. BapuarnmoHHbI€ METOIbI, BTOpas BapHaIlMOHHAs 3aj1a9a.

18. Bapuanmonnsie metoasl. Meroa Putia.

19. Henuneitnpie ypaBHeHus. Meronsl HetoTona — KantopoBuya.

20. Tlonatue aBTOMOAETBHOCTH. ABTOMOJIENbHbIE MOJCTAHOBKM ISl YpaBHEHHS
TEIIONPOBOAHOCTH.

ok wn
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Ilepeuenr KoOMMNeTEeHIHUI (YAaCTH KOMIIETEHIIMH), MPOBEPSIEMBIX OLEHOYHBIM
CpeACTBOM
OIIK-1, OIIK-2, ITK-1.

4.2 Meroanyeckue MaTepuaJibl, Onpee/silolnue NpoueAypbl OLeHUBAHUS 3HAHMI,
YMeHHil, HABbIKOB U (WIH) ONbITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMNbI
(opMupoBaHus KOMIIETEHIM I

DK3aMeH SBISETCS 3aKJIFOYUTENBHBIM 3TAloM Ipoiecca GOpMUPOBAHUS KOMIIETEHIIUU
CTYJICHTA IIPY U3YYCHUU JUCLUIUIMHBI UM €€ YaCTU U UMEET LIENIbI0 IIPOBEPKY U OLIEHKY 3HAHUHI
CTYJICHTOB 110 TEOPUU U NPUMEHEHUIO MOJIYYEHHBIX 3HAHHMM, YMEHUN U HaBBIKOB IIPU PELICHUU
NPaKTUYECKUX 3a7ad. DK3aMEHbI MPOBOJATCA IO PACIUCAHUIO, CHOPMUPOBAHHOMY Y4EOHBIM
OTJIEJIOM U YTBEP)KICHHOMY IPOPEKTOPOM MO Yy4eOHOU paboTe, B CPOKH, MPEILyCMOTPEHHBIE
KaJeHJapHbIM rpadukoM ydeOHOro mpouecca. Pacnucanue 5K3aMeHOB JJOBOJUTCS IO CBEICHUS
CTYJICHTOB HE€ MEHEE 4YeM 3a JIB€ HeJIEeIu J0 Hayala SK3aMEHALMOHHOM CECCUU. DK3aMEHbI
IIPUHUMAIOTCS IIPENOIABATEIAMH, BEAYIIMMH JICKIMOHHBIE 3aHATHS. B OTIAENBHBIX Clydasx Npu
0OJIBIIOM KOJMYECTBE IPYHI y OJHOTO JIGKTOpa WM MPU OONBIION YMCIEHHOCTU TPYIIBI C
paspelieHus 3aBeAyroulero kKadenpoi IOMycKaeTcs IPUBJICUYEHUE B IOMOIIbL OCHOBHOMY
JIEKTOPY MPENnoiaBaTelis, IPOBOAUBIIETO IPAKTUYECKUE 3aHATHUS B TPyIIaX.

DK3aMeHBl TPOBOIATCA B YyCTHOW Qopme. DK3aMeH MPOBOIUTCS TOJBKO IPH
MPEABSBICHUU CTYJIEHTOM 3aUY€THOM KHM)KKU U MPU YCIOBUU BBINOJHEHUSI BCEX KOHTPOJIbHBIX
MEpOTPHUATHIA, MPETyCMOTPEHHBIX Y4eOHBIM IUIAHOM W paboueil mporpaMMol Mo u3ydaemoi
muciuminae. CTyIeHTaM Ha 5K3aMeHe MPEefOoCTaBiseTCsl MpaBO BHIOpATh OJUH M3 OWIIETOB.
Bpems noaroroBku k otBeTy cocrasisger 60 MuHyT. Ilo ncTe4eHUH YCTaHOBJIEHHOTO BPEMEHU
CTYJEHT JOJKEH OTBETUTh Ha BOMPOCH! HK3aMEHAIIMOHHOTO OWJIeTa W MPEIOCTaBUTh PELICHUE
3amad. PesynmbTaThl 3K3aMeHa OIEHHBAIOTCA 110 YETHIPEXOAUIbHOH cHcTeME («OTIMYHOY,
«XOpOIILIOY», KYJOBIETBOPUTEIHHOY, «HEYTOBIETBOPUTEIHHOY) U 3aHOCATCS B SK3aMEHAIIOHHYIO
BEJIOMOCTh M 3a4ETHYIO KHIKKY. B 3aU€THYI0 KHUXKKY 3aHOCATCS TOJIBKO IIOJIOKMTEJIbHBIC
OLICHKH.

Kpurepunu BbicTaB/1eHUS] OLIEHOK

O1LIEHKa «OMAUYHOY:

— CHCTEeMaTU3UPOBAHHbIE, INTyOOKHE U IOJIHbIE 3HAHUS MO BCEM pasjielaM TUCLUILINHBI,
a Tak’Ke 110 OCHOBHBIM BOIPOCaM, BBIXOASIIUM 3a Mpe/ieibl yueOHOI MporpaMmel;

— TOYHOE HCIIOJIB30BAHHE HAYYHOM TEPMHMHOJOTHH CHCTEMATHYECKH TI'PAMOTHOE M
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpedyHoe BIAJCHHE HWHCTPYMEHTApHEeM Y4YeOHOM JUCUUIUIMHBI, YMEHHE €ro
3 PEKTUBHO MCII0JIB30BaTh B IOCTAHOBKE U PELICHUU HAYYHBIX U MPAKTUYECKUX 3a7a4;

— BBIp@KE€HHAsi CHIOCOOHOCTh CaMOCTOSITENIbHO U TBOPUECKU PEIIaTh CIOKHbIE POOIEeMBI
Y HECTaHJapTHBIEC CUTYAIIUH;

— TIOJIHOE U TJIYOOKO€ YCBOEHHME OCHOBHOM M JONOJIHUTEIbHON JIUTEpPaTyphl,
PEKOMEHI0BaHHOH y4eOHOI MpOorpaMMoii Mo JUCHUILINHE,

— YMEHHUE OpPHEHTHPOBATHCS B TEOPHUSAX, KOHUEHIMAX U HANPaABICHUSX AUCHUIUIMHBI U
JIaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Ysl HAyUHbIE JOCTUKEHUS APYIHX JUCLMILINH;

—TBOpYECKasi CaMOCTOsTENIbHAsI pa00Ta Ha MPAKTUUYECKUX 3aHATHUSAX, aKTUBHOE y4acTHE B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUI YPOBEHb KYJIbTYpPbI HCIIOTHEHUS 3aJJaHUI;

— BBICOKUH ypOBeHb C(HOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mnporpamme
KOMIIETECHLIUH.

OueHka «xopouioy:

— A0CTAaTOYHO ITOJHBIC U CUCTCMATH3UPOBAHHBIC 3HAHUA 1O JUCIHUIIIIMHE,

— YMEHHE OpPHEHTHUPOBATHCSA B OCHOBHBIX TEOPHSIX, KOHIICTIHUAX M HANpPaBICHUSIX
JUCHUIINIMHBI U 1aBaTh UM KPUTUYCCKYIO OLICHKY,
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— WCIIOJB30BAHUE HAy4YHOU TEPMMHOJIOTHUH, JIMHTBUCTUYECKHU U JIOTUYECKHU IPABUIIBHOE
U3JI0’KEHNE OTBETA Ha BOIIPOCHI, YMEHHE /1€]1aTh 00OCHOBAHHBIE BBIBOIBI;

— BIIQJICHUE UHCTPYMEHTAPUEM 110 AUCLUIUIMHE, YMEHHUE €r0 UCIO0JIb30BaTh B IOCTAHOBKE
U pelIeHUH HayYHbIX U IPO(ecCHOHANbHbIX 33/1a4;

— YCBOEHHE OCHOBHOH JIMTEpaTypbl, PEKOMEHJOBAHHOM Yy4eOHON IpOrpaMMoil IO
JUCLUILINHE;

— caMmoCTofATeNbHas paboTa Ha TMPAKTUUECKUX 3aHATHSAX, YYacTHE B TPYIIOBBIX
00CYX/I€HUSIX, CPEAHUIN YPOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aaHU;

— CcpemHUH ypoBeHb C(OPMHPOBAHHOCTH 3asBICHHBIX B paboyeld mporpamme
KOMIIETECHIINH.

O1neHKa «y0081em8opuUmenbHoOY:

— IOCTAaTOYHBIH MUHUMAIbLHBEIN 00bEM 3HAHHUH 10 TUCIIAILINHE;

— YCBOCHHE OCHOBHOM JIMTEPATYPhl, pPEKOMEHI0BAaHHOW Y4eOHOH TPOrpaMMOoii;

— YMEHHE OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHSAX, KOHUEILHMSAX U HAMNPABICHUAX IO
JUCLUILIMHE U JaBaTh UM OLICHKY;

— UCIIOJIB30BAaHNE HAYYHON TEPMHUHOJIOTHH, CTUIMCTHUYECKOE U JIOTHYECKOE U3JIOKEHHE
OTBETa Ha BOMPOCHI, YMEHUE JIeTIaTh BHIBOABI 0€3 CYIIECTBEHHBIX OIIHUOOK;

— BJIQJICHUE WHCTPYMEHTapHUeM YYeOHOW NUCIUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pelIeHUH TUIIOBBIX 3a]1a4;

— YMEHHE M0JI pyKOBOJICTBOM IIPENOAABATENI PEIIaTh CTAHAAPTHBIE 33/1a4K;

— pabora 1moj; pyKOBOJCTBOM IpenoaBaTelis Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBII
YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

— JIOCTATOYHBI MHUHUMAJBHBI YpOBEHb C(OPMUPOBAHHOCTH 3asBICHHBIX B pabodyeit
IIporpamme KOMIIETEHIIHHN.

O1eHKa «HeY0061emEOPUMENbHOY:

— (pparmMeHTapHBIC 3HAHUS IO JUCLUIUINHE;

— OTKa3 OT OTBETA;

— 3HaHME OT/AEIbHBIX HCTOYHMKOB, PEKOMEHJIOBAHHBIX Yy4eOHOHW mporpamMmon 1o
JTUCIUIUINHE;

— HEYMEHUE HCII0NIb30BaTh HAYYHYI TEPMUHOJIOTHIO;

— HaJIn4yue rpyObIX OMHOOK;

— HU3KHUH ypOBEHB KYJIBTYphI HCIIOJIHEHUS 3aJaHUl;

—HU3KUM  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJIEHHBIX B pabouell mporpamme
KOMIIETECHIIUH.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JIMTepaTypbl, HEOOXOAMMOM
JJI51 OCBOEHHS TUCHUILINHBI

5.1 OcHoBHas JiMTEpaTypa:

1. KuGep, A.B. YpaBHenus maremaruueckoil ¢pusuku. HennHeliHble HHTErpUpyeMble
ypaBHenus / A.B. XKubep, P.JI. Myprazuna, U.T. XabuOymiun, A.b. [lla6ar. M: FOpaiit, 2017.
375 c. [DnexTponHbIi pecypce]. - Pexxum moctyna: https://biblio-online.ru/book/771C984F-6865-
4C58-975B-8020A14EQ0FF.

2. CabutoB K.b. YpaBuenus matematudeckont pmsuku. M.: @uzmatiut, 2013. 352 c.
[DnexTpoHHBIH pecypc]. - Pexxum goctyma: https://e.lanbook.com/book/59660.

3. CaoburoB K.b. K Teopum ypaBrHenmii cmemannoro tuma / K.b. CabutoB. M.:
Ouszmariur, 2014, 304 c. [OnexkTpoHHBI  pecypc]. - Pexum  pocryma:
https://e.lanbook.com/book/59713.

4. Tpenorun B.A. VYpaBHeHuss B uacTHbIX npousBogHbix / B.A. Tpenorun, N.C.
Henocexknna. M.: ®usmarnut, 2013. 228 c. [DOnexTpoHHbBI pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/59744.
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I[HSI OCBOCHU JUCHUIIIIMHBI HHBAJIMAAMU U JIMIIaMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3HeKTp0HH0'6I/I6J'II/IOTeLIHBIX CHCTEMaAX.

5.2 lonostHMTEILHASI JIATEPATYypa:

1. Anpommwmn, I'.'T. Teopust TMHEWHBIX 1 HeNMWHEHHBIX KojeOanuit / I'.T. AnmomuH. —
CII6: Jlame, 2013. [DnextponHsiii pecypc]. - Pexum gocryma: Pexum gocryna:
https://e.lanbook.com/book/4640.

2. Tonockoxos, JI.I1. Kypc Mmarematuueckoii pusuku ¢ ucnoib3oBanue nakera MAPLE
| I.I1. TomockokoB. — CII0: Jlaub, 2015. 575 ¢. + [DaexkTponHsbIid pecype]. - Pexxum pocryna:
https://e.lanbook.com/book/67461.

3. Wnbun, A.M. VYpaBHeHus marematnuyeckod ¢usuku. Mocksa: @usmarnut, 2009.
192 c. +. [Dnextponnslii pecypce]. - Pexxum mocryna: https://e.lanbook.com/book/2181.

4. TuxonoB, A.H. VYpaBuenus wMatemaruueckoit ¢usuku / A.H. TuxoHos,
A.A. Camapckuii. — M.: U3n-s8o MI'Y, 2004.

5. XpennukoB A.JO. CoBpeMeHHBIN p-aJMuecKuil aHaIu3 U MareMarudeckas (Qpu3uKa:
Teopus n npunoxenust / A.}O. Xpennukos, B.M. IllenkoBuu. Mockpa: ®uzmariaut, 2012.
452 c. [DnexTpoHHbIii pecypc]. - Pexxum noctyna: https://e.lanbook.com/book/5299.

6. HOmoeuu, B.M1. Marematuyeckue Monenu ecrecTBeHHbIX Hayk / B.M. HOmoBuu. —
CIl6: Jlame, 2011. 335 c¢. + [Onekrponnsli pecypc]. - Pexum pgocryna:
https://e.lanbook.com/book/689.

5.3. [lepuoauyeckue U31aHusA:

1. Hoxmamer AH P®. ISSN 0869-5652.

2. Joxmaner AH Beicieit mkoasl Poccun. ISSN 1727-2769
3. Maremaruueckoe monenuposanue. ISSN 0234-0879.

5.3. UHTepHeET-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoOHATbHbIE 0a3bl
AAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubImoTeuHbIe cucteMbl (IBC):

1. OBC «HOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4, ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

1. Scopus http://www.scopus.com/

2. Hayunas snextponHas 6ubnuorexa (HOb) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcol cBOOOAHOrO fOCTYHA:

1. Mup marematuueckux ypasuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®wuswmka, xumus, MaTematuka. http://www.ph4s.ru/index.html

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

4. CrnoBapu u sunmksIoneanu http://dic.academic.ru/;

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuonHbie pecypebl Kyol'y:
Cpena MOAyIIBHOTO quHaMu4eckoro ooydenus http://moodle.kubsu.ru

baza yueOHBIX MIaHOB, Y4eOHO-METOAMYECKIX KOMILIEKCOB, MyOIUKaluil 1 KOH(pepeHInH
http://mschool.kubsu.ru/
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5.4 llepevyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3YeMbIX PH OCYLECTBJICHHH
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

Ilepeyenb uHGpOPMALMOHHBIX TEXHOJIOI Ul

1. TlpoBepka WHAMBHIYaJIbHBIX 3aJlaHM W KOHCYJIBTHPOBAaHHE ITOCPEJACTBOM 3JICKTPOHHOM
IIOYTHI.

2. Ucnonp3oBaHue SJCKTPOHHBIX TPE3EHTAMH TMPH  MPOBEACHUU  JICKIMOHHBIX U
71a00paTOPHBIX 3aHATUH.

3. Hcnonp3oBaHHe MaTEeMaTHYECKUX TTAKETOB TIPU BHITOJHCHUN HHIUBUIYAJIbHBIX 3a/IaHUM.

Hepeqeﬂb H606XOL[I/IMOF0 MmporpaMmmHoOro odecneyeHus

1. Onepammonnas cuctema MS Windows.

2. WurerpupoBannoe opucHoe npunoxenne MS Office.

3. [IIporpammnoe oOecriedeHue JUIsI OpraHM3alMd  YIPaBISEMOTO KOJUIGKTHUBHOTO U
Oe3omacHoro aoctymna B UHTepHeT.

4. Maremaruueckuii naker Matlab.

6. MeToauyeckue ykazaHus AJisl 00y4ai0UXCsl 10 OCBOEHUIO THCIUIITHHbI

[To kypcy mnpenycMOTpEeHO NPOBEACHHUE JICKUIHOHHBIX 3aHSATHI, Ha KOTOPBIX JAETCA
OCHOBHOI CHCTEMaTU3UPOBAHHBIN MaTepual U JaOOPaTOPHBIX 3aHATHUI, HA KOTOPBIX CTYIEHTHI
MPUMEHSIOT TOJYYEHHbIE TEOPETUYECKUE 3HAHUS K PELICHUIO KOHKPETHBIX 3ajad. YPOBEHb
YCBOEHUSI TEOPETUYECKOr0 MaTepHualia IpPOBEPSETCs IMOCPEICTBOM ONpOca MO OCHOBHBIM
BOIIPOCAM TE€Mbl U PE3YJIbTaTaM BBIMOJHEHUS WHIWBHUIYAIbHBIX U TPYIIOBBIX J1a0OpPaTOPHBIX
3aJlaHni.

BaxneiiimuM sTanomM Kypca SBISETCS CaMOCTOsITEIbHas paboTa MO IUCHHUILIIMHE.
[lepeuens pa3aennoB uisl CAMOCTOSTEILHOTO U3YUEHUs IPUBEIEH B pazzeine 2.5.

Ilepeyensb BONpocoB AJ1s1 CAMONOATOTOBKH
[TpuBenuTe OCHOBHBIE TOCTAHOBKH 3a/1a4 /ISl BOJIHOBOT'O YPaBHEHUS.
[TpuBeauTe OCHOBHBIE TOCTAHOBKH 3a/1a4 /Uil ypaBHEeHUs AU dy3un.
Uto Ha3bIBaeTCS CBEPTKON (DYHKITHIT?
Jaiite onpenenenre Hocutest 000OIIEHHON (YHKITHH.
Urto Ha3bIBaeTCs MPSMBIM MTPOU3BEACHUEM 0000IEHHBIX PYHKIIMMA?
Kakue ¢yHkimum HaspiBaroTcs crienuaibHbIMU (yHKuMAMu? IlpuBenure nmpumepsl
CHeualbHbIX QYHKIUI.

ocoarwnE

7. 3anumute ypaBHeHue beccens uHnekca n.

8.  Kaxkwue crienmanbHbie QYHKINU HA3BIBAIOTCS ChepruuecKiuMu?

9. Hanummre ypaBHEHHUE, pEIIEHUSIMH KOTOPOTO SIBISIOTCS chepuyeckue (GpyHKIUH
Jlexxannpa?

10. Kax ompenensitorest pyHkuuu Jlexxanapa BToporo poja?

11. Kak cBsi3aHbl Mex Ay co00 Tr00bIe 1Ba perieHust ypaBHeHus JIexxanapa?

12. Kaxas QyHKIuUS sBIIsSETCS MPOU3BOIAIIEH g cucTeMbl oJauHOMOB Jlexxanapa?
13. TIlpuBenute npuUMepbl TPUMEHEHHS MPOU3BOASAIICH (QYHKIUU Ui ITOJTUHOMOB

Jlexxannpa.

14. TlomyuuTe pekyppeHTHbIE (POPMYIIBI A TOJTUHOMOB JlexaHnapa.

15. Cdopmynupyiite 3amauy I[lrypma — JluyBuiis, CBSI3aHHYIO C MOJUHOMaMH
Jlexxannpa.

16. /[laiite onpenenenue HHTErpaJbHOMY ypaBHEeHHIO DpearosibMa BTOPOro poja.
17. TIlpuBenute oOmuii BuI ypaBHeHUss OpeAronbma nepBoro poja.
18. Kaxoe uHTerpanbHOe ypaBHEHHE Ha3bIBAETCS peryIsspHbIM? CHHTYISIpHBIM?
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19. TIlpuBenure peuIeHHE HHTETPATHLHOTO YpaBHEHHsI BombTeppsl BTOpPOro poaa ¢
Pa3HOCTHBIM SIIPOM.

20. Kakoe sapo Ha3bIBaeTCs BRIPOXKACHHBIM? [IpuBeuTe MpuMepsI.

21. Jlaiite omnpeneneHue COOCTBEHHBIX 3HAYCHUH W COOCTBEHHBIX  (YHKIIMMA
MHTETPAJIbHOTO ypaBHEHUS?

22. Yro Ha3bIBa€TCA PE30JBbBEHTON UHTErPaIbHOIO YpaBHEHUS?

23. VYKaxkuTe CBA3b MEXAY pa3pelIuMOCThIO OJIHOPOJHOTO W  HEOAHOPOIHOTO
MHTETpaIbHBIX ypaBHeHUN Dpearonbma.

24. Kakue 3amaum pemraer BapuanuoHHoe wucuucicHue? I[lpuBemure mpUMEpHI
BapHAallMOHHBIX 3a7a4.

25. Uro nazweiBaercs pyHkuuonanom? [IpuBeaute npumepsl pyHKIIMOHAIOB.

26. Yro Ha3piBaeTCA Bapuanmed aprymenta ¢yHkuuoHaisa? UTto Ha3bIBaeTCs
Bapuanuei GpyHkiroHana?

27. CdopmynmupyiiTe mpoCTEHIITYIO BapHAIMOHHYIO 3a1a49Yy.

28. laiite onpenerieHne dKCTpeMyMa (PyHKIIOHAA.

29. Uro Takoe cuiIbHBIN (c1alblil) sKkcTpeMyM?

30. Kakue ¢pyHKIMH HAa3BIBAIOT JTHHEWHO HE3aBUCUMBIMU?

31. [aiite onpeneneHre NOTHOTHI CUCTEMBI (DYHKIIUA.

32. Kakoe ycioBue Ha3bIBaIOT YCIOBUEM CTAIIMOHAPHOCTH (PYHKIIMOHAIA?

33. IlpuBegutre Qopmyny s Bapuauud (yHKIMOHANA B clay4yae MpOCTeuieit
BAPUALIMOHHOM 3a/1a4H.

34. Ilepeuncnurte U3BECTHHIE MOAXOAbI K PELICHUIO HEIMHEHHBIX YPaBHEHHIA.

35. 3anmmmure ypaBHeHHe broprepca n HaiiuTe ero penieHue B BuIe OCTyIeii BOIHEI.

IIpumepHbIe 3a1a4M 1JIs1 CAMOCTOATEILHOH PadoThI

1. Tpunannexut 14 Gynkums U(X)=1, x € (~1,1) npocTpancTBy H'(-11)?

2. BbisICHUTS, TIpH Kakux N, S, & (o >-n) QyHKus U(X) = |X|a HNPUHAISKUT IPOCTPAHCTBY
H:(B,)> T€ B, —map pammyca 1 ¢ nenrpom B rouke 0 €Ll "

3. Paznenenue nepemeHHbIX ypaBHeHHs LlpenuHrepa B OpTOrOHATBHBIX CUCTEMAaX KOOPIMHAT.

4. Paznenuth mnepeMeHHble cTanuoHapHoro ypaBHeHus Illpeaunrepa B cdepuueckux
KOOp/WHATAaX.

S. Haiitu ¢pynkuuio ['puna 1ByMepHOro BoJIHOBOTO ypaBHeHHs (BbimomHUTh npeoOpa3oBaHue
Jlannaca mo BpeMeHH).

6. BrruucnauTe npon3BOAHYIO signcos X.

. _jcosx, x=0;

7. Haiitu Bce npousBoaHble QyHKINH y(x) =170, x<O0.

8. [Toka3atk, 4To 5(m)(x—a)* f(x)= f(m)(x—a).

9. KakoMy IyHKTY yJqOBJIETBOpSET NenbTa-(pyHKIUS B 0000meHHOM cMmbicie (6 — (yHKuus
Xeswucaiina)?

10.  a) 0'(x)=6(x); 6) 0(0)=5(x); B) 0"(x)=5(x); r) I@(x)dx:é(x).

0

11.  BbIUHCIHUTH B D'(Dz) o(t)s(t)= o) 7%“&).

—2 e
Za\/E

12. Beruucnuth npeodpazoBanus Oypbe cleayommx QyHKIuii: a) s (X) k=12; 0)
signx;;
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13.  Ha rpanune OeCKOHEYHOrO IWNIMHApA paauyca R Temmeparypa OCHMTUPYET Kak
T(t):T0 sinwt . HaiiTu pacrpenenenue Temreparypbl B IHIUHApPE Kak (YHKIHIO BPEMEHH.

Hccenenosars pemenue npu o [ % , TJIE ¥ — TEMIIEPaTypOIPOBOJHOCTD.

14. B kpyre enuHHYHOTO paanyca pemuTh 3aaaqy Jupuxie U (X, y) Gyt = 2(x2 + y) :

15.  Haiitu COOCTBEHHBIE 4aCTOTBI ® Kosie0aHui mapa panuyca R:
1 ¢ ou R
——~-Au=0, —| =0, npuycnosum —10 1.
c” ot or |, _q c

16.  Ilokaszatp, utro ypaBHeHue Illpeaunrepa s JOBYMEPHOTO «aromMa BOJOpPOJA» B

v
X +y?

2 2
KoopauHaTax X =&, Y = 5777 . Haiitu ypoBuu sneprum E.

1
3JIeKTpruecKkoM noie F —= Ay — + Fyyw = Ey nomyckaer pa3ieneHue NepeMEHHbIX B

17.  Jokasats, aro ecmu f eC* (), 0 %(f (x)—f (0)) eC” (D).

18.  Iloctpouts ¢ynkumo ['puna nBymepHoro ypasuenus Ilpenunrepa ia(a—li/:Aw, riue

v (r.0)=g(r)
ou _ou . o _
19.  PemmTh ypaBHEHME < C = 0 C TOYEYHBIM rpaHHYHBIM ycrnoreM U(0,t) =5 (t)
X
¥ HYJIEBBIMH HaualbHbIMK (BBIIONHUTE MpeoOpasoBanue Jlamiaca o BpeMeHH).
20.  Haiitu npeoOpazoBanue Oypre cienyromux 0000MEeHHBIX (YHKITHI:

sin(r,|x
21.  a) 8(r-r), r=[x, xel?; 6)w,r=|x|,x.sﬂ3.
X
22. Haiitu o6parnbie mpeoOpazoBanue Oypbe Caeayronmx 0000EHHBIX ()YHKITHI:
23.  a) —,aell", n>3; 6)2;,0£€D3.
o jof +K*
24.  Tlomb3ysck pesynbTaToM 13 6) Haiitu dyHIaMeHTanbHOE pemenne ypasHerus Au—k?u =0,
eikr
25.  IIpoBeputh, 4T0 (PyHKIUSI — ppt rae r= |X , ABJseTCS (PYHAAMEHTAJIbHBIM pEIIeHUEM
r

2
ypasuenus ensmronmbua Au+ku=0 s [1°.
26.  Hanwmcatp pasznoxeHue 1no chepuyeckuM (PyHKIUSAM IUIOTHOCTH MOBEPXHOCTHBIX 3apsi/iOB,
WHIYIIMPOBAHHBIX HA TPOBOSIIEH chepe TOUSTHBIM 3apsIIOM.

. Uy, X2 0;
27. Haiitn aBTOMOIETILHOE peueHne ypaBHCHUS TCIJIONPOBOJIHOCTH, €CIu U (X, 0) = 0. x <0
28. Haiitu  aBTOMOJENbHOE  pemieHne  MOAU(HUIIMPOBAHHOTO  ypaBHEHHs  broprepca

ou ,0u_du
ot ox  ox

rie pe N, u(x,0)=5(x).

[Touck wHpOpMamMKM 111 OTBETOB HA BOMPOCHI JJIsi CaMOCTOSITEIBHOW pabOTHl |
BBITIOJIHEHUS 33JaHUN B HEKOTOPBIX CIy4asX MPEINOoJaraeT He TOJbKO M3YYEHHE OCHOBHOM
y4eOHOW JUTepaTypbl, HO U TPUBICYECHUE IOTOJHUTEIHLHON JUTEPATyphl, a TaKKe
UCII0JIb30BaHUE pecypcoB ceTu MuTepHer.

B pamkax camocTosTenbHOM paboThl CTYIEHT TOTOBUT pedepaTUBHYIO paboTy, 00bEMOM
He MeHee 10 cranui. Kaxapiii CTyIeHT BBITIOJIHSAET paboTy MO OJIHOM TeMe.
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Jns HanucaHust pedepaTa HEOOXOAMMO MoaoOparh jureparypy. OOliee KOIMYecTBO
JUTEPATYpHBIX HMCTOYHHMKOB, BKJIOYas TEKCThl M3 VHTepHeTa, (myOiaukauuu B >KypHajax),
JIOJDKHO COCTaBiATh He MeHee 10 HamMeHOBaHMHA. Y4eOHUKH, KaK MPaBHUJIO, B JUTEPATypHBIC
UCTOYHUKHU HE BXOJAT.

Pedepats! BemmonusoT Ha auctax ¢popmara A4. CTpaHUIBI TEKCTA, pUCYHKH, (POPMYIIBI
HYMEpPYIOT, PUCYHKH CHA0KalOT IOAPUCYHOUHBIMM HAANUCAMHU. TeKCT cienyer nedaTarb
mpudpTom Ne 14 c wuHTEepBaIOM MEXAy CTpokamu B 1,5 uHTepBana, 0e3 HEIOIyCTHMBIX
cokpaiueHuil. B konue pedepara 101xKHbI ObITh C/IE€TaHbBI BHIBO/BI.

B koH1ie paboThl MPUBOAAT CIMCOK MCIIOJIb30BAHHBIX UCTOYHUKOB.

Pedepar nomxeH ObITh MOANKMCAH MATUCTPAHTOM C YKa3aHUEM JaThl €€ 0(hOpMIICHHUS.

PaGotbl, BeIMOTHEHHBIE 0€3 COOMIOACHMS MEPEUUCIICHHBIX TPeOOBaHMIA, BO3BPAIIAIOTCS
Ha J0paboTKy.

BrimonHeHHass MarucTpanToM paboTa ompeaessercs Ha IPOBEpPKY MPENoJaBaTeiio B
yCTaHOBJIEHHbIE CpOKHU. Eciu y npenoaasaresns ecTb 3aMeyaHus, pad0oTa BO3BPALIAETCS U MOCTIe
UCTIPaBJICHUH JINOO BHOBH OTIPABIISIETCS HA MIPOBEPKY, €CJIM UCTIPABJICHUS CYIIECTBEHHBIE, TNOO
HpEeIbsBIAETCS HA 3K3aMEHe, IJie IPOUCXOUT €€ 3alluTa.

[TpumepHbIe TeMBbI pedepaToB MpeaCcTaBIeHbI B I1. 4. 1.

B ocBoeHHMN TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbsi OOJIBIIIOE 3HAYCHHEC MMEST WHIMBHUIyalbHas ydeOHas pabdoTa (KOHCYJbTAlUU) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUYAIN3aLUU OOYYEHUS U YCTAHOBJICHUIO BOCIIUTATEIbHOIO KOHTAKTA
MEXIy IMpernojaBaTesieM H OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MarepuanbHo-TexHH4Yeckasi 0a3a, HeoOXoauMasi Ui  OCYUIeCTBJIEHUS
00pa30BaTeILHOIO NMPoIecca Mo TUCHUILINHE

MatepuanabHO-TeXHUYECKOe 0OecriedyeHne JUCIMIITUHBI U
No Bun pa6or
OCHAIIIEHHOCTh
1. JleknmonHsble 3aHaTUA | JIGKHIMOHHAs ayauTOpHUs, OCHAIIEHHAs MPE3E€HTALlMOHHOU
TEXHUKOW  (MPOEKTOp,  3KpaH,  KOMIIbIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MPOrpaMMHBIM OOECIIEYEeHUEM, a TaKXKe
HeoOxoanMol MeOesbIo (A0CKa, CTOMBI, CTYNb).
(aymuropuu: 129, 131, 133, A305, A307).
2. JIaGopaTopHsble KoMInbproTepHBIN KJlacC, YKOMILJIEKTOBAHHBIM KOMIIBIOTEpaAMHU
3aHATUSA c JIULEH3UOHHBIM POrpaMMHBIM obecrieueHueM,
HeoOxoauMoN MeOenbIo (10CKa, CTOMBI, CTYbA).
(aymuropum: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
107(5), A301).
3. ['pynmossie Ayautopus N1 CEMHMHApPCKHUX 3aHATUN, TPYNIIOBBIX H
(MHAUBUAYATHHBIC) WHJIUBUAYATbHBIX KOHCYJIbTAILINH, YKOMIUIEKTOBAaHHBIE
KOHCYJIbTAI[U! HE00X0IUMOM MeOeNbIo (J0CKA, CTOJBI, CTYIbS).
(aymuropun: 129, 131).
4. Tekymuii KOHTPOJIb, | AyIUTOPHS I CEMUHAPCKUX 3aHIATHI, TEKYIETO KOHTPOJIS U
IIPOMEKYTOUYHAs IIPOMEKYTOUHOMN aTTeCTaluH, YKOMIUIEKTOBaHHAs
aTTecTamus HEO00X0IUMOM MeOeNblo (JOCKa, CTOMBI, CTYNbs) (ayIUTOPHU:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3010, A512), KOMIOBIOTEPAMU c JIAIICH3UOHHBIM
nporpaMMHBIM oOecrieueHueM U BbixojnoMm B uHTepHeT (106,
106a, A301)
5. CamocrosTenbHas Kabuner mma caMocTosTenbHONH paOOThI, OCHAIIEHHBII
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTHIO MOJKIIOYEHHS K
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MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneueHue JUCIHHUITIIMHBI 1

No Bun pabor
OCHAII[EHHOCTD

cetu «lHTEepHET», TPOTPaAMMOIl 3KPaHHOTO YBEIUYCHUS,
00ECTIEYeHHBI JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIOHHO-
00pa3oBaTeNbHYI0  CpEy  YHUBEPCUTETa, HEOOXOAMMOU
MeOenbo (JI0CKa, CTOJBI, CTYIIbS).

(Aymuropust 102a, yuTanbHBIN 3a).

OcymecTBiieHHe y4e0OHOro TMpolecca MpeanoyiaracT Haaudue HEOOXOIUMOTo IS
peaiM3allii  JaHHOH MPOrpaMMbl TEPEYHS MAaTePHAIbHO-TEXHHUYECKOTO  OOCCIICUCHUS:
ayUTOpUHU, O0OpYyIOBaHHBIC BHUJCONMPOCKIIMOHHBIM OOOPYJOBAaHMEM [UIsl  TPE3CHTAIUi
(madpoBOil MPOEKTOP, PKpaH, HOYTOYK) M HEOOXOAMMOW MeOenbio (JIOCKa, CTOJBI, CTYJIbA);
KOMIIBIOTEPHBIE KJIACCHI C KOMITBIOTEPHOW TEXHUKOH C JUIICH3UOHHBIM IPOTPAMMHBIM
obecrieueHreM U HEOOXOUMOM MeOEIbIO (JI0CKA, CTOJIBI, CTYJIbS) U1 TPOBEACHUS 3aHATHH.

MarucTpanTbl W TPENOJaBaTeNId By3a UMCIOT IOCTOSIHHBIM JOCTYIl K JJICKTPOHHOMY
KaTaJory y4yeOHOW, METOJNYECKOW, HAYYHOU JIUTEPAType, MEPUOJUUSCKIM H3JIaHUSIM U apXUBY
cTaTei.
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