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1 Henu 1 3a7a9m U3yYeHUs TUCHUTLINHBI
1.1 Iles1b 0CBOEHHA TUCHUILIHHDI

lenn w3ydeHUsT TUCHUIUIMHBI OINpPEAENeHbl TOCYAApCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJApPTOM BBICHIETO 00pa3oBaHUsA M CcoOoTHeceHbl ¢ obmmmu 1ensmu OOII BO mo
HAPaBIICHUIO MOATOTOBKH «lIpukimamHas maTemarnka ¥ WHPOpPMATHKa», B PaMKaX KOTOPOTO
MPENOJAETCs TUCIUIIINHA.

JlaHHas JOUCUMIUIMHA CTaBUT CBOEH WeJdbK H3YYEHUE METOAOB IOCTPOCHHUS
MaTeMaTUYeCKNX MOJEICH Ha OCHOBE YpPaBHCHHH MaTeMaTHYECKOW (U3MKH, OBIIAJICHHUE
anmapaToM MaTeMaTH4ecKoi (GU3WKU W BBHIPAOOTKY Y OyIYIIHUX CHEIUAIUCTOB TEOPETHUICCKHUX
3HAHUM W yMEHHH (OpMYNIHpOBaTh 3aJaud MPUKIATHOTO HCCIEAOBaHWS B 00JacTu
MaTeMaTHYeCKOl (U3MKH W OIICHUBATHh CPEJICTBA, HEOOXOAMMBIC JJs €ro IMPOBEACHUS,
nosydeHue ombiTa S(OQPEKTHBHOTO TMPUMEHEHHUS MAaTeMAaTHYeCKUX METOJOB B HAy4YHOH
IEeSTeNLHOCTH, (hopMupoBaHue MPodecCHOHATBHBIX HABBIKOB UCCIIEA0BATES.

[Ipomiecc ocBoeHUs MaHHOW AMCIUIUIMHBI HANpPaBJICH HA TMOJMY4YEHHUsS HEO0OXOIMMOTO
o0bemMa TeopeTHUeCKHUX 3HaHuH, orBeuaronux tpedoBanusMm @I'OC BO u obecneumBarommx
YCHENIHOE MPOBEJACHUE MAaruCTPOM MPOPECCHOHATBHON IeATETLHOCTH, BIaICHHE METO0JIOTHEH
dbopMyITUpOBaHUS U PEIICHUS MPUKIAJHBIX 33/1a4, a TaKKe Ha BBIPAOOTKY YMEHHH MPUMEHSTH
Ha TPAKTUKE METOAbl TPUKIAAHOW MaTeMaTuku W wuHbopMmatuku. llenmn auCIUTUIHHBI
COOTBETCTBYIOT ciefyroumm popmupyembim komnerenuusm: OIIK-1, OITK-2, TTK-1.

1.2 3agaun AUMCHHUILIHHBI

OCHOBHBIE 32291 TUCIMITINHEI:

— YCBOGHHE HJEH W METOJIOB MAaTeMaTU4eCKOW (M3MKH, HEOOXOIUMBIX ISl PEIICHHUS
TEOPETHUECKUX U MPUKIIATHBIX 3a/1a4 TPUMEHEHUS TUCITUTIIINHBI,

— (¢popMUPOBaHKE HABBIKOB MOCTPOSHUSI MATEMATHUECKUX MOJIENe, BEIOOpa aeKBaTHOTO
MaTEeMaTHYeCKOro arapaTta WX HCCJICIOBaHMS, aHajdu3a W TPAKTUUCCKON HHTEpIpETaIlun
MOJIY4YEeHHBIX MaTEMaTUYECKUX PE3YJIbTAaTOB MCCIIEIOBAHUS pealbHOM 3a1auu;

— ¢hOopMHpPOBAHKE TBOPUYECKOTO TOJIX0/a K MOJCIUPOBAHUIO PA3IMYHBIX TIPOIECCOB;
MPUBUTHE TPAKTHYECKUX HABBIKOB HCIOJIH30BAHUS METOJOB MAaTeMAaTUYECKOW (HU3UKU TMpHU
pelIeHuN TPUKIAIHBIX 3a7ad, aHaIu3e M MOJACIUPOBAHWU PEATBHBIX MPOLECCOB (U3HKH,
TEXHUKH, SKOJIOTUHU U JP.

1.3 MecTo AUCHHUILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrPaMMBbl

JucuunnuHa «/lomonHUTENbHBIE TJIaBbl YpaBHEHHUH MaTeMaTH4ecKOW  (U3HKU»
OTHOCUTCS K oOs3aTtenbHOM dvactu bioka 1 "Jlucrurumsel (Moaynu)" ydeOHOro TuIaHa
MOJATOTOBKM Marucrpa, Oa3upyeTrcsi Ha 3HAHUSAX, I[IOJIYYEHHBIX [0 CTaHJApTy BBICIIETO
oOpa3oBaHUs, U SIBISETCS HEOOXOAMMOW Il TEOPETUYECKOW TIMOATOTOBKM MAruCTPOB TIO
nporpamme «MaremMaTu4eckoe MOJEIMPOBAHUE B ECTECTBO3HAHUH U TEXHOJIOTHUSIX».

Mecto kypca B NpOoPeCcCHOHATBHOW TOJITOTOBKE MArUCTpa OIPEACTSETCS POJIBIO
METO/JIOB ~ MareMaTtudecko ¢u3uku B  (QOpMUpPOBAaHWUH  BBICOKOKBATU(UIIMPOBAHHOTO
crienuanvcra B Jit000i 00acTH 3HAHWM, HCIONB3YIOUIEH MareMarudeckue mojenu. JlaHHas
JTUCIUIIMHA SBIISETCS Ba)KHBIM 3BEHOM B 00ECIEYEHMM MarucTpa 3HaHUSMH, MO3BOJISIONIMMU
NPUKIATHUKY YCIENTHO BECTH MPOQPECCHOHANBHYIO NEATeIhbHOCTh B cdepe pa3paboTku
MaTeMaTHUYECKUX MOJeNiel pelraeMbIX 3ajad, a Takke oO0ecreurBaTh MOJHBIA UK IMpoliecca
MozenupoBaHus. MMeercs jorumyeckas U COJEpKATEIbHO-METOJMYECKash B3aUMOCBS3b C
npyrumu yactssmu OOIT BO.

JlaHHasi AUCHUIUIMHA TECHO CBA3aHA C TAKMMU JUCHUIIMHAMHU, KaK «MaTeMaTHUYECKHUI
aHaN3», «TuddepeHITMAbHBIC YPABHCHUS», «yYPABHCHHUS MaTeMaTHIeCKON (DHU3HKH».

Marepuan kypca mNpeaHa3HAu€H Jis KCIOJb30BaHUS B CIEAYIOIIUX JUCHMIUIMHAX:
«Cnerncemunap», «CoBpeMeHHbIE METOABl OOpabOTKM CHUTHANIOB», «Moaenu MeXaHHKH
nehOpMUPYEMOTO TBEPIOTO Tena», «MoaenrupoBaHUuEe DKOJOTHUECKUX TPOIIECCOB U CHUCTEM».



Pesynbrarel u3ydyeHHs Kypca TakKe MOTryT OBbITh HCHOJB30BaHbl MPHU MPOXOXKIACHUU
MIPOU3BOJICTBEHHOW MTPAKTUKHU U BBITOJIHEHUH BBITYCKHON KBATH(PUKAITMOHHON paOOTHI.
1.4 IlepeyeHb mMIAHUpPYEeMBIX pe3yJIbTATOB OOy4YeHHUS] 10 JAUCHHUILIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl
N3yuenne paHHOW y4ueOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
oOyyaromuxcst 00uienpodecCHOHAIBHBIX U MPO(PECCHOHATBHBIX KOMITETEHITHIA:
OIIK-1 CpoocofeH pemiaTh akTyajdbHble 3aJa4d (QyHIAMEHTAJBHON M NPUKJIATHOMN
MaTeMaTHKH
3HaTh HOIIK-1.2 (A/01.6 3n.1) Meroasl U mpuembl (GopManH3alul 3agad NPH PEIICHUU
AKTYaJIbHBIX 3a/1a4 (byHI[aMCHTaIIBHOfI n HpHKHa,Z[HOﬁ MaTEMaTUKN

YMmeth HOIIK-1.4 (D/01.6 V.2) BripabGaTsiBaTh BapuaHTBl pealn3aldd TpPeOOBaHUM IpH
PELIEHNH aKTyalTbHBIX 33/1a4 (PYHIAMEHTAIbHON M IPHKIIAHON MaTeMaTHKH
HOIIK-1.5 (D/01.6 ¥.3) IIpoBoauTs OLIEHKY U OOOCHOBaHHE PEKOMEHIYEMBIX PEIICHHUN
3a1a4 GyHAaMEHTAIbHON U MPHUKIIAAHON MaTeMaTHKH
HOIIK-1.6 (A/01.6 VY.1) Hcnmomp3oBaTh METONB M HpUEMBbl (QopManu3alud 3agad
($hyHIaMEeHTaTbHON U PUKIAIHON MaTeMaTHKH

Baagers HOIIK-1.10 (D/01.6 Ta.4) Onenka u coriiacoOBaHHE CPOKOB BBITIONHEHHSI TOCTABICHHBIX
3a1a4 pyHIaMEeHTAIbHOM M IPUKIAIHON MaTeMaTHKH

OIIK-2 Cnoco0eH cOBepllIeHCTBOBATHL W peaju30BbIBATH HOBbIe MaTeMaTHYecKHe
METOAbI pelIeHUS NMPUKIAAHBIX 32124
3HaTh HOIIK-2.2 (D/29.7 3n.9) VnopaeneHue KayecTBOM TIpH pealu3allud  HOBBIX
MaTeMaTHYECKUX METOAOB PELICHHUS MPUKIIaIHBIX 33/1a4: KOHTPOJIbHBIE CITUCKH, Beprpu-
Kalus, Banuaanus (IpUeMo-cIaTOUHbIC UCTIBITAHMS)
HOIIK-2.3 (A/01.6 3m.1) Meroasl W TNpUEMBl AITOPUTMH3AIMN ITOCTABICHHBIX
IPUKJIaJHBIX 3aJa4

Ymerhb NOIIK-2.8 (D/01.6 V¥.3) [IpoBoanuTh OLICHKY U 00OCHOBaHHE PEKOMEHAYEMbIX PEICHHH,
COBEpIICHCTBOBaTh M PEAJM30BBIBATH HOBHIE MAaTEMaTHUECKHE METOABI PpEIICHHSA
NPUKJIAJHBIX 3a0a4

Baagers HOIIK-2.9 (D/29.7 Tn.1) Ompenenenne CTaHAapTOB B 00JacTH KadecTBa, KOTOPHIM
HEOOXOMMO CJICOBATh IIPH BBIMIOJHEHUH PaOOT 110 PeaTu3al[ii HOBBIX MATEMAaTUYCCKUX
METOJIOB PEIICHUS TIPUKIIAIHBIX 3371324

IIK-1 Cnoco0en ¢opMyJMpoBaTh M peliaTh aKTyaJlbHble W 3HAYMMble 3aJa4u
¢dyHaaMeHTAJHLHOM ¥ MPUKJIATHOM MATEMATHKH
3HaTh UIIK-1.1 (D/29.7 31.8) CoBpeMeHHBIN OT€YECTBEHHBIA M 3apyOeKHBII OMBIT B PEIICHUH

aKTyaJbHBIX M 3HAYMMBIX 33724 (pyHIaMEHTAILHON M IPUKIAHON MaTeMaTHKH
WIIK-1.2 (A/01.6 31.1) Mertonpl ¥ npueMbl GopMaau3aliui 3a1ad QyHIaMEHTAIbHON |
NPUKIATHOW MaTeMaTHKH

YMmeth HIIK-1.3 (D/01.6 ¥.1) IIpoBoauTh aHanM3 WCMOTHEHHUS TPEOOBAHUI NIPU PEIICHNH 3a1a4
(hyHIaMEHTAIbHOM U IPUKJIAJIHON MaTeMaTHKH
WIIK-1.4 (A/01.6 ¥Y.1) Hcnosap3oBaTh METObI U IMpHUEMBbI (hOpPMaTH3ALMKA AKTyaJbHBIX H
3HAYUMBIX 33/1a4 QYHAAMEHTAIBHOHN U MPHUKIATHON MaTeMaTHKA

Baaperrs UMIIK-1.11 (D/04.7 Ta.5) OtBersl Ha BONPOCHI W TPEIUIOKEHUS YYACTHHKOB
AHAJTUTUYECKOH TPYIIBI MPOEKTa MPU PEIICHUH 3a1ad (PyHIaMEHTANbHOW W TPUKIaTHON
MaTeMaTHKH



Pe3y.]'II)TaTI)I 06yquH${ Mo JUCHUINIIMHE OJOCTUTAIOTCA B pPaMKaxX OCYIICCTBIICHHSA BCCX

BHJOB KOHTAKTHOH H

CaMOCTOSITENIbHOW  paboThI

YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

0o0ydJarmuxcsi B COOTBETCTBHH C

Kon
DopMynupoBKa KOMIIETCHIINH
KOMIETCHINH
OIIK-1 Crioco0eH pemaTh akTyajabHbIe 33291 (HYHIaMEHTAIBHON M MPUKIAJHON MAaTEMAaTHKH

MOIIK-1.2 (A/01.6 3u.1) Metomsl
U TpHeMbl (opMaiM3aluK 3anad
IpU pPEIICHUH aKTYaJIbHBIX 3ajad
(yHaaMeHTaNBbHON W TPHUKIAIHON
MaTeMaTUK!
NOIIK-1.4
BripabaTbiBath
peamzanuu  TpeOOBaHWM  MPH
pelIeHNH  aKTyalbHBIX  3ajad
(byHIaMEeHTaTbHOH W TPHUKJIATHOU
MaTeMaTUKH

HOIIK-1.5 (D/01.6 V¥.3)
IIpoBoanTh OLIEHKY 1 00OCHOBaHME
PEKOMEHIYEMBIX pEIleHUH 3axad
(yHAaMeHTaNbHON W TPHKIAIHON
MaTeMaTHUK!

HOIIK-1.6 (A/01.6 V.1
Hcnonp30BaTh METOABI U IIPUEMBI
dhopmanmuzanuu 3a/1a4
(byHIaMEeHTaTbHOH W TPHUKJIATHON
MaTeMaTHUKH

MOIIK-1.10 (D/01.6 Ta.4) Onenka
u COTJIACOBAHUE CPOKOB
BBITIOJTHEHHS TTOCTaBJICHHBIX 3a7ad
(yHaaMeHTaNbHON W TPHUKIAIHOMN
MaTeMaTUuKH

(D/01.6 v.2)

BapUaHTbL

3uaer — OCHOBHBIC NOHSTHUS M MOIEIM W METOIbl MaTEMAaTHYECKOM
(buzuky;
— MaTeMaTH4ecKue (OPMYIMPOBKH OCHOBHBIX TOHATHH U
YTBEPKIAECHUI
— cneumpuKy 3amad pelmaeMbIX C [OMOINBI0 YpaBHEHUH
MaTeMaTHIeCKOH (GU3NKHI

Ymeer — TIepeBeCTH 3aJady Ha s3bIK Ju(QepeHInaTbHEIX ypaBHEHNH
C YACTHBIMH TIPOU3BOTHBIMHU.
—  BBIOMpATh ¥ aHAIM3UPOBATH METOJIBI PELICHUS OCTABICHHON
3ala4d U CPEACTBa MPOrPaAaMMHOTO oOecredeHus (B TOM YHCIC
CHCIHATM3UPOBAHHOIO) IS UX PEajH3alliu;
— (dopMynHpoBaTE UM  COJACPKATCIBHO HUHTEPIPETHPOBATH
pe3yIbTaTHI PELICHUS 33034

Baageer | — OCHOBHOM TepMUHOJOTHEH ¥ IOHATHAHBIM AIIAPATOM;

OCHOBHBIMH  aHQINTHYECKUMH H  YHCICHHBIMU
pemeHns ypaBHEHHH B YaCTHBIX IIPOU3BOIHBIX;
— HaBBIKaMU JI0Ka3aTEIBCTBA OCHOBHBIX YTBEPKICHUN

METOJAMH

OIK-2 Crnoco0eH COBEpIICHCTBOBATh M PEAJIM30BHIBATH HOBBIC MaTEeMAaTHYECKUE METOIbl pELICHHS
MIPUKJIAJHBIX 33724

HOIIK-2.2 (D/129.7 31.9) | 3Haer — MaTeMaTHYeCKHUEe MOJEJIM OCHOBHBIX TPHIIOKEHUH TEOpHH

VipaBneHue  KauecTBOM  IIpU I depeHIraTbHBIX YpaBHEHUH

peanm3anuu HOBBIX —  OCHOBHBIE METOJBI PEIICHUS 3a]]a4 MaTeMaTHIECKOH (HU3UKH

MaTCMAaTHIECKHUX METON0B — OCHOBHBIE TIPUKJIAIHBIC IIAKETBI, HWCIOJb3yeMBble IS

pelIcHHA  IPHKIaIHBIX  3a[a4: pemIeHns ypaBHEHHH B YaCTHBIX IIPOU3BOIHBIX.

KOHTPOJIbHBIE ~ CIHCKH, Bepupu-

Kanus,  Baaugauus  (IpUeMo-

CIaTOYHBIC I/ICHLITaHI/IH) Ymeer — HaxoauTb  PCUICHUA: o0mue I OCHOBHBIX  THIIOB

HMOIIK-2.3 (A/01.6 3u.1) Metoast muddepeHINaNBHBIX ypaBHEHUH C YaCTHBIMH IPOWU3BOJHBIMHU

u [IPUEMBI aNrOpUTMHU3ALUU BTOPOT'O NIOpALKA;

NOCTaBJIEHHBIX MPUKJIAIHBIX 33129 — UCHONB30BaTh DJIEKTPOHHBIE TEMATUYECKHUE PECypChl s

HOIIK-2.8 (D/01.6 v.3) yriryOneHust 3HaHUH 110 U3y4aeMo TUCIUILINHE

IIpoBoanTh OLIEHKY 1 00OCHOBaHME

PEROMEHYCMBIX pettieHt, Baageer | — HaBbIKaMu pellCHHs 331a9U U UHTEPIIPETALMU PE3YJILTATOB B

COBEPIIEHCTBOBATH " . ]

pEATH3OBHBATE HOBBIC TEepMHHaX MPHUKIIAJHON 001aCTH;

MATEMATHYCCKUEC MCTOJABI PCIICHUA
MpUKJIaAHbIX 3a/1a4

HOIIK-2.9 (Dr29.7 Ta.1)
Omnpenenenue CTaHJapTOB B
obylacTh  KayecTBa,  KOTOPBIM
HEOOXOZMMO  CJIeIoBaTh NP

BBITIOJIHCHUH pa60T I0 peajin3anuu
HOBBIX MaTCMaTHYCCKHUX MCTOIOB
PECHICHUA MMPUKIAAHBIX 3aJ1a4

—  HAYYHO-METOJUYCCKUM
I depeHInaIbHbIX YpaBHEHHUH;
—  HaBBIKAMU MOCTPOEHUS MPOCTEHIINX MOJENIEH MPOIECCOB
—  METOAaMH HCCIEeIOBAHUS MOACIIEH MPOIIECCOB

anmnmaparom TCOpUn




MK-1 CriocobeH (’gopMynMpOBaTL U pelIaTh aKTyallbHBIC ¥ 3HAYMMEIC 3a]1a91 (PYHIAMEHTAILHON U
NPUKIIATHOW MAaTEMaTHKHI

HIIK-1.1 (Dr29.7 3u.8) | 3Haer — MaTeMaTU4YeCKHUEe MOJENId OCHOBHBIX NPUJIOKEHUN TeopUH
CoBpeMeHHBII OTCYECTBEHHBIH U muddepeHIraTbHBIX YpaBHEHUI
3apyOekKHBIA ONBIT B PEIICHAN —  OCHOBHBIE METOJBI PEIICHUS 3a]]a4 MaTeMaTHIECKOH (HU3UKH
AKTyaJIbHBIX M 3HAYUMBIX 3ajia4 — OCHOBHBIE TIPUKJIAIHBIC IIAKETBI, HWCIOJNb3yeMBble IS
(yHIaMEHTATBHON M NPUKIATHOM pemIeHns ypaBHEHHH B YaCTHBIX IPOU3BOIHBIX.
MaTEeMaTHKHI
WIIK-1.2 (A/01.6 31.1) Mertoasl u
npueMbl  GopManu3anuu - 3anad Ymeer — HaxOAWThb pEUICHWs: o0mue Uil OCHOBHBIX  THUIIOB
q)yH[[aMeHTaHLHOﬁ u HpHKHa[[HOﬁ ,I[I/I(:I)CbepeHHI/IaHBHBIX ypaBHCHHﬁ C YaCTHBIMHU IIPOU3BOAHBIMU
MaTEMaTUKHA BTOpPOI'0 NOPAAKA;
HIIK-1.3 (D/01.6 VY.1) IIpoBoautsb — HCHOJB30BATh DJIEKTPOHHBIE TEMATHYECKUE pECYpChl A
aHaIM3 MCIOJHEHMs TpeOoBaHMI YIIIyOJICHHSI 3HAHUH [0 N3y9aeMOW AUCIUILTHHE
npu peuieHuu 3a/1a4
(hyHITaMEHTaTbHOH W TPHUKJIATHOU

Baapeer | — nHaBBIKaMu pelIeHMs 3a1a4M U HHTEPIPETALUH PE3YIILTATOB B

MaTeMaTUKH

UIIK-1.4 (A/01.6 v.1)
Hcnons30BaTh METOIBI M MPHEMBI
(dopmanmzanMy  aKTyalbHBIX |
3HAYUMBIX 3a1a4
(yHAaMEHTaNBbHON W TPHUKIAIHOMN
MaTeMaTUK!

HIIK-1.11 (D/04.7 Ta.5) OtBersl
Ha BONPOCHl U  MPENTI0KEHUS
YYaCTHHKOB aHAJIUTUYECKON
TPYINBl TPOEKTa IIPU PEHICHUH
3amaq (dbyHIaMeHTaTbHON u
HPUKJIATHOR MaTeMaTHKH

TEepMHHAX MPHUKIIaJHON 001aCTH;
—  Hay4YHO-METOANYECKUM

i depeHnanbHbIX YpaBHEHUH;
—  HaBBIKAMU MOCTPOEHUS MPOCTEHIINX MOJEJIEH MPOIECCOB
—  METOJaMHM MCCIIeIOBaHUS MOJEIICH IIPOLIECCOB

anmaparom TCOpUn

[Iponiecc ocBOCHUS TUCHUIIIIMHBI «/{OMOTHUTENbHBIC IJ1aBbl YPABHEHUH MAaTeMaTHYECKOM

buzukm»

HamnpaBlICH Ha TMOJy4YeHHs HEOOXOAMMOTo oObeMa TEOPETHUYECKUX 3HAHWM,

otBevaronux TpedoBanusiM PI'OC BO u olecreunBamOMIMX YCIEIIHOE BEIECHHWE MarucTpoM
HAYYHO-HUCCIIEIOBATEIIbCKOM JIeATENbHOCTH, BJaJ€HHE METOAOJNOTHEH (QOpMyIUpOBaHUS U
pelieHus MPUKJIaIHBIX 3a/1a4, a TAaK)Ke Ha BEIPAOOTKY YMEHHI NMMPUMEHATH Ha MPAKTHUKE METOIbI
NPUKIIAJHON MaTeMaTUKU ¥ UH()OPMATHKH.

2. CTpyKTYypa M cofep:KaHUe JMCIHILIMHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH TUCHMIIMHBI 0 BHAaM padoT

OOmiass TpPyAOEMKOCTh MAHMCIMIUIUHBI cocTaBiseT 3 3ad. en., (108 wacom), mx
pacrpeiesieHne 1Mo BuiaM paboT MPEJICTaBICHO B TaOIHIIE
Cemect
Bun yae6HO# paboThI Beero (qacm)p
4acoB 1

KonrakTHasi pa6oTa, B TOM YHcJje 28,3 28,3

AynuTOpHBIE 3aHATHS (BCEro):

3aHATHSA JIEKIIMOHHOI0 THUIIA 14 14

3aHATHS CEMUHAPCKOTO TUTA (CEMHUHAPBI, TPAKTHUECKUE

3QHATHS) - -

JlaGopaTopHble 3aHATHUS 14 14

Nuas koHTaKTHas padoTa:

Kontposb camocrositenpHOM padotsl (KPIT) — —

[Tpomexxyrounas arrecranusi (VMIKP) 0,3 0,3

CamocrosiTejibHasi paboTa, B TOM YHCJIe: 53 53

Kypcosast pabota - -




Cemectp
Bun yuebnoit paboTbl Beero (gacen)
4acoB 1

[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 40 10
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 13 40
KoHTpoab: 3k3amMeH
[ToaroroBka K 3K3aMeHY 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 108 108

B TOM YHCJIe KOHTAKTHas 283 283

padora

3a4. eJi 3 3

2.2 CTpyKTypa AMCUHUIIIMHBI

Pacnipenenenue Bu0oB yueOHOM pabOTHl M UX TPYAOEMKOCTH T10 Pa3zesiaM ITACIUILTAHEIL.

Pazpgenbl (TemMbl) AUCHUIUIMHBL, U3y4aeMble B 1 ceMecTpe

KomnuectBo yacos

A B
Ne HaumeHnoBanue pa3znenon YAMTOPHAA  BHCAYIMTOPHAS
Beero pabota pabota
JI JIP CP
1 | Hekoropeie Momenu, oONMUCHIBAGMBIE YPaBHCHUSIMHU B 3 ’ — |
YaCTHBIX IIPOU3BOJIHBIX
2 | O6o6mennbie QyHKIMH. CBEpTKa U MpeoOpa3oBaHUe 10 ) 2 6
dDypbe
3 | [IpoctpanctBa CoboneBa. OOOOIICHHBIC pElIeHUs 3a/1a4 12 ’ 2 3
Hupuxine u Helimana
4 | CnenuanbHbie QYHKIMH B MAaTEMaTUICCKON (U3HKE 16 ) 4 10
5 | UHTerpanbubie ypaBHEHUs. VICTOUHUKNA BO3HUKHOBEHUS 14 ) 2 10
Y IPUJIOKEHSI HHTETPAIbHBIX YPaBHEHHH.
6 | BapuamnuonHble 3aja4u B MaTEeMaTHUECKON QU3HKe 12 o) 2 8
7 | Henuneitnble ypaBHeHUA. MeTO/IbI UCCIIEOBAHUSA 14 2 2 10
KonTpons camoctostensHol padotsl (KPIT) _ _ - _
[Tpomexxyrounas arrecranus (MKP) 03 _ - _
[ToaroroBka Kk TEKyLIeMy KOHTPOIIIO 26,7 _ - _
O01mas TPy10eMKOCTh 10 JUCUMUILIIIMHE: 108 14 14 53

[Ipumeuanue: JI — nexuwu, JIP — maGoparopusie 3austus, CPC — camocTosiTenbpHas
paboTta cTyaeHrTa.

2.3 Conepxxanue pas3iesioB (TeM) IMCHUILTHHbBI

2.3.1 3ausaTHd JeKINOHHOr0 THIIA

®opmMma
HaumenoBanue
Ne Conepxanue paszzaena TEKYIIETro
paznena
KOHTPOJIA
1. HexoTopsle HekoTopble MoOjenu, ONKWCHIBAEMbIE YpPaBHEHHUSIMU B p




®opmMma

HanmenoBanue
No Conepxanue pazzaena TEKYIIETro
pazznena
KOHTPOJISI
MOJIeNH, YaCTHBIX  MPOU3BOJHBIX: YpaBHEHHE KoJeOaHUH.
onuceiBaeMble | YpaBHenue muddy3un. CranvoHapHOE YpaBHEHHE.
YpaBHEHUSIMU B |YpaBHEHHE NE€peHOca. YPaBHEHUS THIPOJUHAMHKU.
YaCTHBIX VpaBuenuss Makcsenna. YpasHenue [llpenunrepa.
npou3BOAHBIX. |YpaBHeHnue Kneitna — 'opmona u ypaBHeHue upaka (2
q.).
O600mennbie ¢yHkuuu. CBepTKa M Tpeodpa3zoBaHUe
@ypbe: O606meHHbIe QyHKIH. CBONCTBA OCHOBHBIX U
0000mennbix  ¢GyHkumii. Hocutens  0000meHHON
OO6oOuieHHbple  |QyHKIUH. HuddepenunpoBanue 0000LIEHHOA|  Ompoc 1o
’ dbyakuun. Ceeptka |[Qyakmuu. IloHstue 00 O0O0OOIIEHHBIX PEHICHHUSIX| pesynbraTam
" | m npeobpazoBanue |nuddepeHnnanIbHBIX YpaBHEHUM. CBepTKH. |MHAMBUYaIEHOIO
Ddypre. [IpeobpazoBanne Dypre 0000IIEHHBIX  (YHKIHI SaZlaHuA
MEIJIeHHOTO pocTa. llpumeHenue mnpeobpa3zoBaHus
@Oypbe 1Sl HaxXOXKICHHUS (PYHIAMEHTAJIbHBIX pEelIeHH
(2 41.).
[IpoctpanctBa CoGoseBa. (OO00OIIEHHBIE pEIICHUS
IIpoctpancrBa o
Coboncra 3anau upuxie u Heiimana. [IpoctpanctBa CoboneBa u
' UX cBOjicTBa. (POPMy/a HHTEIPHPOBAHHS IO dacTsiM.| — OnPoc o
O06001IeHHBIC o pe3yiabTaTtam
3. Cnen QyHKIMM W €ro CBOHCTBAa. OKBUBAJICHTHBIC
pe].HeHI/IH 3aJ1a4 WHAWBUAYAJIbHOTO
Tupuxie 1 HopMbl. MaTerpan dupuxne. HepaBenctBo Ilyankape — 3aaHAT
HeI:/“IMaHa Opunpuxca. OO00OUICHHBIE W KITACCUYECKUE PEIICHUS
) 3amau Jlupuxae u Heitmana (2.4.)
CrennanbHble byHkuun: OyHKIUH beccens
(mumaapuyeckue  GyHkuun):  GyHKIUsS — beccens
nepBoro poaa; pynkuuu beccens Broporo poga. 3agaua
[Irypma—JlnyBunnsg s ypaBHeHus  beccens,
CBOMCTBA COOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX
byHKIMH, pa3noxeHne GYHKIUN B pAIbl M0 QYHKIUAM
Cnennanbpable Onpoc 1o
Beccenst, cooTHOUEeHUs: opToroHanbHOCTH. [TomMHOMBI
GyHKIIUYU B pesysbTaram
4. . [Jlexannpa, PEKyppEHTHBIE bopMyIIBI.
MAaTEMAaTHU4YCCKOHU WHIWBUAYAJILHOT'O
OpTOroHaNbHOCTH MOJIMHOMOB Jlexxanmpa.
usuke. 3aJaHuA
[Ipucoeaunennsle QyHkuus. Borancnenne HOPMBI IS
noauHoMoB Jlexxanapa. Pemenue ypaBHenus Jlarmaca
JUIs  IIapoBOM  0o0NacTh  METOAOM  pa3lieieHHs
nepemeHHbIX. Cdepudeckue (GyHKIIMH, COOTHOIICHHS
OPTOTOHANILHOCTH, Ppa3lIoKeHHEe 10  chepruuecKuM
byHkuusaM (2 4.).
WuTerpanbubie yYpaBHEHUS, KJ1accugukanus,
WHTerpanbHble  |CONpSUKEHHBIE ypaBHeHUs. YpasHenus ®pearonsma I n pg;ﬁf(ﬁ;gM
YpaBHEHUS. II poma. Teopuss ®dpenronbma mjisi KOHEUHOMEPHBIX HHTMRHJTYAITEHOTO
HcTounuku OTEepaToOpOB H BBIPOXKACHHBIX sjep. MHTerpambHbIe 3a7aHus;
5. | BO3HMKHOBEHHMS U |ypaBHEHHUS C sApaMu oOmero Bujaa. YpaBHeHusi| Iloaroroeka
npwiokeHuss  |Bosbreppa 1 u II ponma. Csepenue 3amaum Komm k| [Pe3eHTalMA
MHTErpajibHbIX  |MHTErpaJbHOMY ypaBHeHHI0 Bombreppa. CBeneHue rp(;i?oy::m
YpaBHECHHIA. KpaeBbIX 3aJad K UWHTETPAILHBIM ypaBHEHUSM B sananus)
obnacty (2 4.).
¢ BapualmoHHble Bapuarmonseie 3amaun B MaTeMaTH4eCKoW (U3HKe: gnﬁsiar;zM
. 331291 B Huddepenumpyemsbie (YHKIIMOHATBI, BapuaIus an Y
JUBUAYAJIBHOTO
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®opmMma

HanmeHnoBanme
No Conepxanue pazzaena TEKYIIETro
paznena
KOHTPOJISI
MareMaThuyeckou |hyHKIHOHana, ¢opMmysia IS BBIUUCICHUS BapUallUH. 3a/[aHusl
¢dusuke. HeoOxomuMoe ycioBue 3KcTpeMyMma (yHKIHOHAIA.

[Ipocreiimias  BapuanMoHHass 3amada (3amada ¢
3aKpEIUICHHBIMH KOHLIAMU ), BBIPAXKEHUE JIJISl BapUALIH,
ypaBHeHuE Jilnepa

WHrerpupoBanne ypaBHeHUs Oiliepa B HEKOTOPBIX
YacTHBIX ciydasix. Bropas Bapuamus (yHKUHOHAIA,
JIOCTaTOYHBIE  yCIOBUSA  3KcTpemyma. Hekotopsie
0000IIeHNST MPOCTEHIe 3agaud: 3a7ada C  3a-
KPEIUICHHBIMU KOHI[aMH B CJIy4a€ N HEU3BECTHBIX
GhyHKIMA, BEIYUCIICHUE Bapraluu GyHKIHoHaa (2 4.).

Henunelinple ypaBHeHus. MeTronsl HCCIIEIOBaHUSA
Henuneiinnie (BapuallMOHHBIE METOAbI, METOJl BO3MYIIECHUW, METO] Hozrorosxa

7 yPaBHEHHS. Herotona — KanrtopoBuua). Permienus tuma Geryimeit Hpe;:;;iim‘
Mertoabl BOJIHBI.  YpaBHEHHUE KopTeBerav - e d)pflza. IpyTTOROTO
WCCIENIOBAHUS  |ABTOMOJIEIIBHBIE PELICHHS HETMHEHHBIX ypaBHeHUH (2|  sajanns
q,).

2.3.2 3aHsATHS CEMHUHAPCKOIr0 THIA
VY4ueOHbII TUIaH HE TpeaycMaTpUBaeT 3aHATUH CEMHHAPCKOTO THUIA MO JUCIHILIIMHE
«JlONOJTHUTEbHBIC IV1aBbl YPAaBHEHUM MaTEMaTH4ECKON (QU3NKHI».

2.3.3 JIaGopaTopHbIe 3aHATHSA

Ne Ne paznena dopma TEKyIIEero
pasil HaumenoBanue nabopaTopHbsIX padoT p ym
paboThI | MUCIUILTAHBI KOHTPOJIA
O06001IeHHBIC KITUH. CepTka u
1 2 ! ymic P Ortuer o JIP
npeobOpazoBanne Oypne
2 3 Pemenue 3agaun Jupuxie Ortuer 1o JIP
CrennanbHbIC KIIMK B MaTeMaTHYCCKOM
3 4 " ymxn Oruer o JIP
busuke.
[Ipunoxenne  cneUUaIbHBIX KUK K
4 4 P H ymxn Oruer o JIP
pEIICHUIO 3a/1a4
Hcnonb3oBanue cpeacts Maple mpu perieHun
5 5 peacts Aap b p Oruer o JIP
WHTETPAIBHBIX YPaBHEHUN
6 5 Penienne HHTErpaIbHbIX YPABHEHUM Oruer no JIP
7 6 Bapuannonssle 3amaumn Oruer o JIP
HaxoxxneHne u BU3yanm3anus aBTOMOJCITHHBIX
8 7 pemennii  auddepeHnnanbHEIX  YpaBHEHHH B Oruer o JIP
YaCTHBIX MTPOM3BOIHBIX

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOeKTOB)

VYueOHbII TUIAaH HE  MpEeAycMaTpuBaeT  KYpCOBBIX  pabOT MO  JTUCIMILIMHE
«JlONOTHUTENbHBIC IV1aBbl YPAaBHEHUH MaTEMaTH4ECKON (QU3NKHI».

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs IJIl CAMOCTOSITEIbHOI pPadoThl
00y4YaIUXCs M0 JUCHUILINHE (MOIYJIIO)




[Tepeuensb yueOHO-METOINYECKOTO 00ECTICUCHUS TUCITUTLIAHBI

Ne Bun CPC o
110 BBITIOJTHEHUIO CAMOCTOSTEILHON pabOThI

1 [[ToarotoBka k Tekymemy|l. JKubGep, A.B. VYpaBHeHuss mareMaTHuecKOW (U3MKH.
KOHTpoJIto, moaroroBka|Henuueiinsie nHTEerpupyembie ypaBuenus / A.B. Kubep, P.JI.
UHAUBUAYAIbHBIX 3ana— Myprasuna, N.T. Xabubymiun, A.b. llabar. M: Opaiit, 2017.
HUHT 375 c. [DnexktponHbIi pecypce]. - Pexxum moctyma: https://biblio-
online.ru/book/771C984F-6865-4C58-975B-8020A14E00FF.

2. Cao6wutos K.b. K Teopun ypaBuenuii cmemannoro tuma / K.b.
CabutoB. M.: ®uzmatiur, 2014. 304 c. [DnexTpoHHBINA pecypc].
- Pexxum pocryma: https://e.Janbook.com/book/59713.

3. Tuxonos, A.H. YpaBHenus maremaruueckoil ¢pusuxu / A.H.
Tuxonos, A.A. Camapckuii. — M.: U3a-s8o MI'Y, 2004.

4. Oposuu, B.M. MareMaruueckue MOJEIN €CTECTBEHHBIX
Hayk / B.M. HOpoBmu. — CII6: Jlams, 2011. 335 c. +
[DnexTpoHHBII pecypcl]. - Pexum JAOCTyIa:
https://e.lanbook.com/book/689.

5. Meroaudeckne yka3aHHS MO OPTaHU3AIMH W BBIMOJHEHUIO
CaMOCTOSITENIbHOM ~ paboThl, YTBEp)KICHHbIE Ha 3acelJaHHH
Kadeappl  MaTeMaTHYECKOTOo  MOJETUpPOBaHHUS  (aKyabTeTa
KOMIIBIOTEPHBIX ~ TEXHOJOTUH W MPHUKIAJHOM MaTeMaTUKH
PI'BOY BO «KyOI'Y», mpotokon Ne 10 ot 30.03.2018

Y4eOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBLHONH pabOThl O0Yy4aloOImUXCs W3
YKCJla MUHBAJIKUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUist I ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnig U1 ¢ HapyIISeHUSIMU CyXa:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUist vI1 ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEILHOTO amnmapara:

— B TIeYaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

3. O0pa3oBaTeIbHbIEC TEXHOJIOTHH
[Iporpamma 1Mo JUCHUIIIMHE «YPaBHEHUS MAaTEMATHYECKOW (U3UKHU» MPETyCMaTPUBACT
UCIIONIb30BaHNE B Y4YEOHOM TIpOIlecce CIEAYIOMUX O0pa3oBaTeIbHBIC TEXHOJOTHUU: YTCHUE
JEKUUH C UCMOJb30BAaHUEM MYJIbTUMEIUWHBIX TEXHOJOTH; paboTa HajJ HHIWBUIYaTbHBIMU
3aJaHUSIMU C UCTIOJIH30BAHNUEM AKETOB MPUKIIAJAHBIX MTPOrpaMM, pa3d0p KOHKPETHBIX CUTYAIHi
Ha MPAaKTHYECKUX 3aHATHIX.
KomnbroTepHble TEXHOJOTMH MPEIOCTABIAIOT CPEACTBA Pa3HOIUIAHOBOIO OTOOpa)KeHUS
QITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.
[Moxxon pazbopa KOHKPETHBIX CHTYAIMi IIMPOKO UCIIOJIB3YETCsl KaK MPeroaaBaTeneM, TaK
u OakalaBpaMd BO BpeMs JIEKIIMK W aHajdu3a pe3yJIbTaTOB CAMOCTOSITEIBHOW pabOTBL. ITO
00yCIIOBJICHO T€M, YTO B IMPOIIECCE MOJCITUPOBAHUS YaCTO BCTPEUAIOTCS 3a/a4H, JJIsi KOTOPHIX
€MHBIX MOJXO0A0B He cyecTByeT. [Ipu uccieqoBaHuy U pelIeHnH Kak10i KOHKPETHOM 3a1auun
UMeEeTCs, KaK MpaBUJIO, HECKOJIBKO METOJOB, a 3TO TpedyeT pa3dopa W OLEHKH LeIon
COBOKYITHOCTHU KOHKPETHBIX CUTYallHii.
[Tpu o0yueHnH UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC TEXHOIOTHUH:



— TexHomorus KOMMYHHKAaTUBHOTO OOY4YeHHs — HampaBieHa Ha (OpMUPOBaHUE
KOMMYHHKATHBHOW KOMIIETEHTHOCTH CTYICHTOB, KOTOpas sBIsETCS 0a30BOM, HEOOXOIUMOM AJIst
aJlanTalyy K COBPEMEHHBIM YCJIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— Texnonorust pazHoypoBHeBOro (IuddepeHITUPOBAaHHOTO) OOYYCHHUS — MPEAINoyaract
OCYIIIECTBIICHUE [MO3HABATEIHHON NEATEIHHOCTH CTYIECHTOB C YYETOM WX HHAWBHIYaTbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, IMOOIMIPSS WX PEaTN30BbIBATH CBOM TBOPYECKUN
MOTEHIIUA.

— TexHomorus MOAYIBHOTO OOy4YeHUS — WPEIyCMAaTPUBACT [EJICHHUE COJEpKaHUs
JUCIUIUIMHBI HAa JIOCTATOYHO aBTOHOMHBIE pa3felibl (MOAYJIHM), WHTEIPUPOBAHHBIE B OOIIMIA
Kypc.

— Hudopmarmonno-kommyHukanuonusle  texnonmorun (MKT) - pacmmpsior pamxu
00pa30BaTeNbHOTO MpoIlecca, MOBBIIMIAsg €ro MPaKTHYECKYI HampaBiIe€HHOCTb, CHOCOOCTBYIOT
WHTCHCU(PHUKAIIUU CAMOCTOSITEILHOM pabOThl ydYalUXCsl ¥ TOBBLIIICHUIO [MO3HABATEIBHON
AKTUBHOCTH.

— HHTepHeT-TeXHONOTUH — TPEJOCTaBISAIOT UIMPOKHE BO3MOXKHOCTH Ui TOHCKa
uH(pOopMaInH, pa3padOTKH HAyYHBIX TPOEKTOB, BEICHUS HAYUYHBIX UCCIICIOBAHHIA.

— TexHonorus WHAMBHAyaIW3allMd OOYyYEHUS — IOMOTAET PEATM30BHIBATH JUYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJA, YYMUTHIBAS HWHIUBUAYAIbHbIE OCOOCHHOCTH U MOTPEeOHOCTH
yUaIxcs.

— IlpoexTHass TEXHOJOTWSI — OPUCHTHPOBAHA Ha MOJCIHPOBAHUE COIUAIBHOTO
B3aMMOJICHCTBHS yYallUXCSl C IIENIbI0 pEIICHHs 3aJadd, KOTOpas OIpelnessieTcs B paMKax
npodeccuoHanbHOM MOATOTOBKH, BBIACISASA Ty WIM UHYIO TPEIMETHYIO 00J1acTh.

— TexHonorus o0ydeHHs] B COTPYJHUYECTBE — pealM3yeT HJICK B3aMMHOIO OOydeHHS,
OCYIIECTBIISII KaK WHAWBUAYAIbHYIO, TaK W KOJUIEKTHMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a71a4.

— TexHonorus pa3BUTUS KPUTHUYECKOTO MBIIUIEHUS — CIIOCOOCTBYET (DOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHON KPUTHYECKH OTHOCHTHCS K HH(OpMaHUH, yMEHUIO
oTOMpaTh HH(POPMAITHIO JIJIsl PEIICHUsI ITOCTABIICHHOMN 3a/1a4yH.

KomMmrnekcHoe wucmonp3oBaHue B y4eOHOM TPOIECCE BCEX BBIMICHA3BAHHBIX TEXHOJOTHI
CTUMYJIMPYIOT JINYHOCTHYIO, WMHTEUIEKTYaJIbHYI0 aKTHBHOCTb, Pa3BHUBAIOT I103HABATEIbHBIC
MPOIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHUIO KOMIIETEHIINHM, KOTOPBIMU JIOJDKEH 00JaaaTh
OyIyIIMI CTICTIHAIHCT.

OcHoBHBIE BUIBI THTEPAKTUBHBIX 00pa30BaTEIHHBIX TEXHOJIOTHI BKIIOYAIOT B ceOsl:

— pabora B MajbIX rpynmax (KOMaHJE) - COBMECTHAsl IEATEIbHOCTh CTYICHTOB B TPYIINE
MOJl PYKOBOJICTBOM JIMJI€pa, HalpaBlIeHHAas Ha pellieHue oOmel 3agadyd MyTEéM TBOPUECKOIO
CJIOKCHHSI PE3YyIbTATOB HHIMBUYaTbHONU pa0OThI WICHOB KOMAH/BI C JICJICHUEM MMOJTHOMOYUH U
OTBETCTBEHHOCTH;

— aHaJM3 KOHKPETHBIX CUTyallMil - aHAIMU3 pealbHBIX MPOOJEMHBIX CUTYyallMil, HMEBLINX
MECTO B COOTBETCTBYIOIIEH 00JIacTH MPO(EeCCHOHANBHOW AEATEeIbHOCTH, U TMOWCK BapHAHTOB
JYYIIUX PEIICHUH;

— Dpa3BUTHE KPUTHUYECKOTO MBILIUICHUS — oOpa3oBaTeNbHasi JesTeNbHOCTh, HaIlpaBJICHHAs
HA Pa3BUTHE y CTYICHTOB Pa3yMHOTO, PEQICKCUBHOTO MBIIIJICHUS, CIIOCOOHOTO BBIABUHYTH
HOBBIE UJICU U YBHUJIETh HOBbIE BO3MOKHOCTH.

[Momxom pa3bopa KOHKPETHBIX 3alad H CUTyallMid IMUPOKO UCIOJB3YyeTCcs Kak
npenojaBaTesieM, Tak U CTYJAEHTaMHM BO BpeMs JIeKIUH, JaOOpaTOpHBIX 3aHITUHA U aHaIu3a
pPE3yNbTaTOB CaMOCTOSITENIHHONW pabOThl. DTO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUH U
pElICeHUH KaXKJ10M KOHKPETHOM 3aJaud MMeeTcs, KakK IpaBMJIO, HECKOJIbKO METOOB, a 3TO
TpeOyeT pa3zdopa u OIEHKH IEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIUN.
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OO01uee
Bun Hcnonp3yeMble HHTEpaKTUBHBIE 00pa30BaTeIbHbIC
Cemectp KOJIMYECTBO
3aHATHSA TEXHOJIOTHH
JacoB
Crnaiin-nexkuun.  OOCyXJIeHHE  CIOXKHBIX | 4
JIMCKYCCUOHHBIX BOIPOCOB.
No Tema KOJIMYECTBO YaCcOB
JI 1 HexoTopsie MosienH, OMCHIBAEMbIE ’
1 YpaBHEHUSMH B YaCTHBIX MPOU3BOJIHBIX
) CnernuanpHble (YHKIIMM B MaTeMaTHYECKOU ’
dusuke.
KomrmbroTepHble 3aHITHS B peKUMax
JIP B3aUMOJICHCTBUS «IIPENOAABATENb — CTYAEHT» U 4
«CTYACHT — CTYACHT»
HToro 8

Lenbp nexkyuu — 00630p METONOB IMOCTPOCHHS MATEeMATHMYECKUX MOJENEH Ha OCHOBE
YpaBHEHHWI MaTeMaTHYeCKOW (U3UKM, 3HAKOMCTBO ¢ TpoOieMaMd W  anmaparoM
MaTeMaTuueckoi (u3uku. Ha JIeKIusIX CTyIeHThI MOTYYaroT 00IIee MPeACTaBlIeHUE O TIOIX0Aax
¥ METOJIaX MCCIICAOBAHMS U PEUICHUS 3a7a4 MaTeMaTHYeCKON (PU3UKH.

Lens n1abopamopnozo 3anamua — HayuyuTb NPUMEHSATh TEOPETUYECKUE 3HAHUS IIPU
pelleHNH W WCCICNOBAaHMM KOHKPETHBIX 3amad. JlaGopaTropHble 3aHATHS MPOBOIATCS B
KOMITBIOTEPHBIX KJIaccax, MPHU ATOM MPAKTHUKYETCsl paboTa B TpyIax.

Tewmbl, 3aaHus ¥ BOMPOCHI IS CaMOCTOSTENBHON pabOTHl MpPU3BAaHBI CHOPMHPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMH, YMEHHUS CaMOCTOSTEIbHO pACIIMpSATh W YIIyOJATh 3HAHUS,
TIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U JTA0OPaTOPHBIX 3aHSTHIA.

[Tonxon pa3dopa KOHKPETHBIX CUTYAIMi MIUPOKO HCIONB3YETCsS KaK MPENoiaBaTeNieM,
TaK W CTYICHTaMH TP TMPOBEACHUW aHAM3a PE3yJIbTaTOB CaMOCTOSTEIBHONH pPabOTHL. DTO
00YCIIOBJICHO T€M, YTO B IMPOIIECCE MOJCIUPOBAHUS YaCTO BCTPEUAIOTCS 3a/a4H, JJIsi KOTOPHIX
€IMHBIX TIOJXO/OB HE cymiecTByeT. Kakmash KOHKpeTHas 3aja4a MpH CBOEM MOCITUPOBAHHUH
(MccnenoBaHNMM) WMEET MHOXKECTBO TOJIXOJOB, a 3TO TpeOyeT pa3dopa M OIEHKHU IeIoi
COBOKYITHOCTH KOHKPETHBIX CHUTYaIlMi. DTOT TOJXOJ OCOOCHHO MIMPOKO HCIIONB3YeTCs TpU
ONpCACIICHUU aACKBATHOCTHU MaTeMaTHYEeCKOHU MOACIIN W PpEC3YyJIbTAaTOB MOACIIMPOBAHUA Ha
OTJIENbHBIX JTarax.

HpI/IMeH}IeMaH TEXHOJIOTUA KOJIJICKTHUBHOI'O BBaHMOHeﬁCTBI/IH B BUJIC OPraHU30BAHHOI'O
JIMajora, peaju3yeT KOJUICKTUBHBIN CITOCO0 00yJYeHUSI.

I'pynmoBble HMHIUBUAYaJbHBIE 3a7aHus  (OPMUPYIOT HAaBBIKM HCCIIEI0BATEIbCKON
paboTHI B KOJUICKTHBE.

JUis nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAIMH C UCIIOJIb30BAHMEM DIICKTPOHHON TIOYTHI.

4 OueHoYHbIe H METOAUYECKHE MATEPHAJIbI
4.1 OueHo4HbIE CPeACTBA A/ TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH B
MPOMEKYTOYHOM aTTeCTAlMHU
OrneHouHbIE CpelcTBa MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTHXKEHUH 00y4arolnXcsl, OCBOMBILUX IIPOrpaMMy y4eOHOM TUCHUIIINHBI «/{OMOIHUTENbHbIE
IJIaBbl YpaBHEHUN MaTeMaTHUECKOU (DU3UKU».
OneHouHbIEe CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTCpUabl s IPOBENCHUS TEKYILLETO
KOHTPOJIS B (pOpME TECTOBBIX 3aJlaHHi, MOKJIaAa-IPE3eHTAlMK 110 MPOOJIEMHBIM BOIIpOCaM, H
IIPOMEKYTOUHON aTTecTallMy B (hOpMe BOIPOCOB U 3alaHUH K IK3aMEHY.

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3JI0POBbSI BHIOMPAIOTCS C YIETOM UX MHIUBUIYATHHBIX IICUXO(PU3NIECKIX OCOOCHHOCTEH.
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—Opyd HEOOXOAMMOCTH HWHBAJIUAAM U JIMIAM C OrPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI IIPEAOCTABIIAETCS IONOJHUTENLHOE BPEMs ISl IOJrOTOBKU OTBETA HA SK3aMEHE;

— IIPU NIPOBEJICHUU MPOLIETYPHl OLICHUBAHUSI PE3yJIbTaTOB 00yUEHHUs MHBAIHUJIOB U JIUI C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI MPEyCMATPUBAETCS UCIIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHIWBUIYaIbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAMMOCTH JJIsi OOYJAIOIIUXCSl C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 370POBbBSI
U UHBaJUAOB IpOLIEAypa OLIEHUBAHUS PpE3YNbTaTOB OOYYEHHS IO JUCHUILUIMHE MOKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHus pe3yabTaTOB OOYUYEHMS] MHBAJIUIOB U JIHI] C OTPaAaHUYEHHBIMH
BO3MOXXHOCTSIMU 37I0POBBS TI0 JUCIHUILIMHE MPEIyCMaTPUBAET MPEAOCTaBICHHE WH(DOPMALIUU B
dbopMax, ajanTUPOBAHHBIX K OTPAHUYCHUSIM UX 30POBbS U BOCIIPUATHS HH(DOpMALIUU:

JUist L ¢ HapyLEHUsAMU 3pEHUS:

— B TIeYaTHOU popMe YBEITUYCHHBIM MIPUPTOM,
— B popMe IEKTPOHHOTO TOKYMEHTA.

JI71st ML ¢ HAPYIICHUSIMHE CITyXa:
— B meyaTHoi (opme,

— B (hopMe 3IIEKTPOHHOI O TOKYMEHTA.
JList 5L ¢ HapyIeHUssMU OIIOPHO-ABUIaTEIbHOIO alrapara:

— B TIe4aTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.
JIaHHBINA TNEepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

oOyJaromuxcs.
CTpPYKTYpa OIEHOYHLIX CPEACTB AJM TeKYylIeld M MPOMEKYTOYHOM aTTecTalluu
PYKTYp p y P y
HaumeHoBaHue OLIEHOYHOTO
KonTponupyemsie paznesns! (TeMbl CpeacTBa
POIHPY pasit ( ) KOMIETEHIINU " e
JUCLIUTUTUHBI Texymmit [Ipomexxyrounas
KOHTPOJIb aTTecraius
HexoTopbie Moj1e/H, OITUCHIBAEMBIE HOTIK-1.2 (A/01.6
3u.1), UOIIK-1.4
YPaBHEHHSAMH B YaCTHBIX IPOM3BOIHBIX | 1016 v 2). HITK.
1.11 (D/04.7 Tn.5),
WIIK-1.4 (A/01.6 yo 9B 1-6
V.1), ATIK-1.3
(D/01.6 V.1), UTIK-
1.2 (A/01.6 3n.1)
O6o06mennbie Gynkiuu. CBepTKa U UOIIK-2.2 (D/29.7
6 atite O 3u.9, HOTIK-2.3
npeoopasoBaHUC PYypPbLC (A/01.6 3m.1), H,ZZP, P 3B 7—9
VIOITK-2.9 (D/29.7
Tn.1)
HpOCTpaHCTBa CoboueBa. HOIIK-1.2 (A/01.6
O0600menHbIe penieHus 3aaa4d Jupuxie| 3s.1), MOIK-2.3 IlJ[P, P DB 9,10
u Heiimana. (A/01.6 3u.1)
CrieraabHbIe byHKIIN B H(s)/l_111)<-11/i?11(<A{O i-f’
MaTeMaTHYECKON (U3UKe. (A01.6 V1), UTTK- 1P, P 9B 11-13
1.1 (D/29.7 3u.8)
WuTerpanbHbie ypaBHEHUS . ICTOYHUKH | 1OMTK-1.2 (A/01.6
BO3HUKHOBEHMS U MIPUIIOKECHUS 3u.1), MOIIK-2.8 I[P, P 9B 14,15
WHTETPAbHBIX YPaBHECHUH. (D016 ¥.3)
BapwuaiionHsie 3a1a4n B H(;)/Hgll/ﬂ‘f[ E{D{O;ﬁ
MaTeMaTHu4ecKou (pusuke. (DIOL.6 V.1), UITK- 1J[P,P 9B 16-18
1.2 (A/01.6 3m.1)
Henuneitapie ypaBuenust. MeTo bl Hslz'f)KI; S‘H(g/‘l)ls-f’
HUCCIEIOBAHUS (DI01.6 Y.3), HOTIK- I[P 9B 19,20
1.10 (D/01.6 Tn.4),
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HanmenoBanue oieHOYHOTO
KonTponupyemsle pasnensl (TEMbI cpencTsa
Ne pompy pasit ( ) KOMIIETCHIIUU = pel
JUCLIUIUIUHBI Texymmit IIpomexxyrounas
KOHTPOJIb aTTecranus
VIOIIK-2.8 (D/01.6
¥.3), UOIIK-2.9
(D/29.7 Ta.1)
IokazaTenu, KPpUTEPHHU H IIKAJA OLEHKH C(POPMHPOBAHHBIX KOMIIETEHIIUI
TBETCTBU BHEU OCBOCHHUS KOMIIETCHIINH IIJIAHUPYEMBIM
CootBeTcTBHE YPOBHEHN 0CBOE oMIIEeTE a e
Kon pe3yabpTataM 00y4YeHHUs: M KPUTEPUSIM HX OLEHUBAHUS
HAUMEHOBAHUE IOPOroOBbIN 0a30BbIi NMPOJABUHYTHIN
KOMIIETCHIINU OLICHKA
YaoBi1eTBOPUTEIBHO Xopowio OTtim4yHoO

OIIK-1 CnocobeH pemiath akTyaJIbHb

MaTEeMaTHK

1€ 321244 (PYHAAMEHTAJIbHOM M NPHUKJIATHON

HOIIK-1.2 (A/01.6
3u.1) Meronsl u
pUEMBI
(hopmanuzaryu
3a1a4
peleHnn
aKTyalbHBIX 3ajad
(hyHIaMEHTAIbHOM
u MPUKJIATHON
MaTeMaTHKH
HOIIK-1.4 (D/01.6
Vv.2)
BripabateiBaTh
BapUaHThI
peanuzanuu
TpeOOBaHMIA
peleHnn
aKTyalbHBIX 3ajad
(hyHIaMEHTAIbHOM
u MIPUKJIaTHON
MaTeMaTHKH
HOIIK-1.5 (D/01.6
V.3) IIpoBoauts
OIICHKY 17§
000CHOBaHUE
PEKOMEHTyEeMBIX
pelieHuit 3a7a4
¢dhyHIaMeHTaITbHOR
u MPUKJIaTHON
MaTeMaTHKH
HOIIK-1.6 (A/01.6
V.1) Ucnons30BaTh
METOJBI M TPUEMBI
(hopMau3aIu
3a1a4
¢dbyHIaMeHTamTbHOR

npu

npu

3Haem: 3HaE€T OCHOBHbBIE
MOHSTHS U MOJIETTU
MaTeMaTU4ECKON
buszuku:
KJ1accu(hUKanuio
YpaBHEHUI; OCHOBHBIE
MOIXOJIbI K PEIICHUIO
3a7a4 MaTeMaTHYECKOMI
¢bu3uKy; crienuanbHble
GyHKIIMH; ©MEET
IpeJCcTaBIeHUE 00
0000LIEHHBIX
byHKIMAX.

Ymeem: ctaBuTh 3a1a4u;
UCIIOJIb30BaTh OCHOBHBIC
METO/IbI pelIeHuUs
JIMTHEWHBIX
mudepeHITaTbHBIX
YPAaBHEHUHU B YaCTHBIX
MIPOU3BOIHBIX.
Braoeem: meronamu mno-
CTPOEHUS MOJIEeIEeH
(U3NIECKUX MPOLIECCOB
Ha OCHOBE YpaBHEHHUI
MaTeMaTU4ECKON
bu3uKH.

Cmyoenm TIOKa3bIBaET
HE JIOCTaTOYHBIN
YPOBEHb 3HAHUH
yueOHOro mMarepuania, He
B [IOJIHOM 00beMe
BIIQ/ICET IPAKTHUYECKUMHU
HaBbIKaMU, YyBCTBYET
ce0st HEYBEPEHHO IpH
aHaJIM3e MOJIEIU eCTecT-

3uaem: OCHOBHEIC
IOHSATHS U MOJIEIIN
MaTeMaTHYECKOM
¢busukn: knaccudu-
KalWI0 YpPaBHEHU,
IMOCTAHOBKM 3a/1ad,
MIPUBOIUT TPUMEPHI
MOJIEJIEN; OCHOBHEIE
MOJIXOJIbI K PEIICHUIO
3a7a4 MaTeMaTHYECKOH
¢bu3uKu; CBOKCTBA CIe-
UATBHBIX YHKITUH, UC-
MOJIb3yEeMBIX TIPH
peIeHny 3a1a4
MaTeMaTHYECKOM
(bU3UKH; IMEET
IpeJCTaBIeHUE 00
00001IeHHBIX QYHKIIUSIX
1 0000IIEHHBIX
peleHusx 3a1a4
MaTeMaTHUYECKOM
bu3uKH.

Ymeem: ctaButh 3amaun
M UX HCCIIENOBATh
KOPPEKTHOCTH;
HCIIOIL30BaTh OCHOBHEIE
METO/IbI PEIICHUS
JIMHEHHBIX
mddepeHIranbHbIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX U
HWHTETPATbHBIX
YPaBHEHHH.

Braoeem: meTonamu 1mo-
CTPOEHUS MOJIEITIEH

(hU3UIECKUX TPOIIECCOB

3naem: OCHOBHEIC
MIOHATHS U MOJIEIIN
MaTeMaTHUYeCKOM
(bU3UKH, TPUBOAUT
IIPUMEPBI MOJCIIEH;
OCHOBHEBIE IMOJXO0BI K
peuieHuto 3aaa4
MaTeMaTHYeCKOM
¢u3uKyu; CBONCTBA CIie-
[IAaTbHBIX (DYHKIUH, HC-
MOJIb3YEMBIX TTPU
pelieHuu 3aaa4d
MaTeMaTHUYeCKOM
¢bu3uKY; cBOKCTBa 0000-
HICHHBIX QYHKIUN U
0000IICHHBIX PEIICHUSX
3a3J1a4 MaTeMaTHIEeCKOU
bu3uKU.

Ymeem: craButh 3amaun
1 MX UCCIIEIOBATh
KOPPEKTHOCTB;
HCIIOJIL30BAaTh OCHOBHEIC
METOAbI UCCIICIOBAHUS U
pELLECHHS TUHEUHBIX U
HEJTMHEHMHBIX
nuddepeHImaTbHBIX
YPaBHEHUH B YaCTHBIX
MIPOU3BOHBIX U
WHTETPATBHBIX
YpaBHEHUU.

Bnaoeem: merogamu mo-
CTPOCHHS U
HCCIICIOBAHUS MOJICICH
(bU3UYECKUX MPOIECCOB
Ha OCHOBE YpaBHEHUMU
MaTeMaTH4YeCKOM
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CooTBeTcTBHE YPOBHEN OCBOEHUS KOMIIETEHIIUN IUIAHUPYEMbIM
pe3ynbTaTtaM o0ydeHHUsl M KPUTEPUSIM MX OLICHUBAHMUSI

Kon u
HAUMEHOBAHUE MOPOroOBbIN 0a30BbIi NMPOABUHYTHIN
KOMIICTCHIIU N OILICHKAa
YaoBi1eTBOPUTEIBLHO Xopowo OTtinyHo

u NPUKJIA/IHON | BCHHOHAYUYHBIX IPOLIEC- |HAa OCHOBE ypaBHEHUN  |(DU3HKH.
MaTeMaTUKH coB. B oTBeTe He Bcerma |MaTeMaTU4eCKOU
NOIIK-1.10 MIPUCYTCTBYET JIOTUKA,  |(U3HKH. Cmyoenm moKa3bIBaeT
(D/01.6 Tn.4) |laprymeHTsl BBICOKHMH YPOBEHb
Onenka U | IPUBJICKAIOTCS Cmyodenm NOKa3bIBa€T |TEOPETUUYECKUX 3HAHUN
COrIacoBaHue HEZOCTAaTOYHO BECKHE, |JOCTATOYHBIM yPOBEHb |10 JUCLUILINHE,
CPOKOB [IOKa3bIBACT npo¢eCCHOHATBLHBIX CBOOOJTHO BiaJ€eT
BBITIIOJIHEHUS HEJO0CTAaTOYHO IIyOOKHE |3HAHUM, BIaeeT IIPaKTUYECKUMU Ha-
IIOCTABJICHHBIX  |3HaHUA. Borpocsl, [IPAaKTUYECKUMU BBIKAMMU, YMEET
3a1a4 3a/laBaeMble MpEroAa- |HaBbIKAMU, HO yBA3BIBATh 3HAHMS,
(GyHIaMEHTalIbHO |BaTelIeM, BBI3BIBAIOT 3a- |OMYCKACT HEKOTOPBIE  |MOJYYEHHBIC TPU
1 W NPUKIAIHOU | TPYIHEHUS. HETOYHOCTHU U U3YYEHUU Pa3IUYHBIX
MaTE€MaTUKU norpemHoctd. OTBeT mucuuminH. OTBeT,

MMOCTPOEH JOCTATOYHO
JIOTUYHO, I‘paMOTHO
HCTIONB3YIOTCS
TepMI/IHBI, HO B OTBCTC
MIPUCYTCTBYIOT
HC3HAYUTCIIBHBIC
omuOku. Bompocksr,
3aaBacMbIC
MpernoiaBaTesieM, He BbI-
3bIBAKOT CYH_IGCTBGHHBIX
3aTPYJHECHUM.

HOCTPOEH JIOTHYHO,
MaTepuai u3jaraercs
YETKO, SICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 110 CYILECTBY.

OIIK-2 Cnioco6eH COBEpIIICHCTBOBATh U PEATU30BBIBATh HOBBIE MATEMATHUYECKHE METO/IbI

PEIICHUS NIPUKIIAJHBIX 3ada4

HOIIK-2.2 (D/29.7
38.9) VYmpasienue
KaueCTBOM pu
peanu3aii HOBBIX
MaTeMaTHIECKUX
METOJIOB PEIICHUS
TIPUKIIATHBIX
3aay:
KOHTPOJIEHBIC
CIIUCKH, Bepupu-
Karusi, BaJUIaIiyst
(mpuemo-
CIATOYHBIC
HCTIBITAHMS)
HOIIK-2.3 (A/01.6
3u.1) Meronsl u
TIPUEMBI
aJITOPUTMH3AIIAN
MTOCTABJICHHBIX
MPUKIAIHBIX 337144
HOIIK-2.8 (D/01.6

3Haem: UMEET NPeICTaB-
JIEHUE O COBPEMEHHBIX
npobiemMax
MaTeMaTHUECKOM
(bu3MKN; HEKOTOpHIE
AJICKTPOHHBIC U
MeYaTHbIC HCTOUYHHKH,
MyOJUKYIOIIHE
pe3yabTaThl UCCIEI0-
BaHMH B 00JaCTH
MaTeMaTHYECKOMN
bu3uKH.

Ymeem: BbIOpatTh
METO/bI PEIICHHS
MOCTaBJICHHOU 3a1a4U;
WHTEPIPETUPOBATH
MOJIyYEHHBIE pe-
3yJIbTaThI.

Braoeem: HaBBIKAMH 110-
CTPOCHUS

3Haem: UMEET NPEICTaB-
JIEHUE O COBPEMEHHBIX
npobiemMax
MaTeMaTHu4eCKOi
(bU3MKN; OCHOBHBIE
AJICKTPOHHBIC U
IeYaTHBIC HCTOYHHKH,
MyOJIUKYIOIIHE
pe3yabTaThl UCCIEI0-
BaHUH B 00J1aCTH
MaTeMaTHu4eCKOi
bu3uKH.

Ymeem: Bb1OpaTh
METO/bI PEIICHHS
MOCTaBJICHHOU 3a1a4U;
MIPOU3BOIUTH
BepUPUKALIUIO MOJCIIH;
aHAIM3UPOBATH U COJIEP-
XKaTeJIbHO UHTEpIIpe-
TUPOBATH MOTYYCHHBIC

3Haem: OCHOBHBIE
HATPaBIICHUS PA3BUTHS
COBPEMEHHOM
MaTeMaTU4eCKO1
¢u3uKy; uMeer
MpEeJICTaBICHUE O
COBPEMEHHBIX
npoOjemMax MaTeMaTH-
YeCcKOi (PU3UKH;
OCHOBHBIE 3JIEKTPOHHbBIE
U TIeYaTHBIC UCTOYHUKH,
MyOJTUKYIOIIHE
PE3YNbTAThI UCCIIE0-
BaHUH B o0jacTu
MaTeMaTU4YeCKO1
bu3uKy U ee
IIPUJIOKEHUN.

Ymeem: Bo10patTh
METO/IbI UCCIICIOBAHUS U
pellIeHHs TTOCTAaBJICHHOMN
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CooTBeTcTBHE YPOBHEN OCBOEHUS KOMIIETEHIIUN IUIAHUPYEMbIM
pe3ynbTaTtaM o0ydeHHUsl M KPUTEPUSIM MX OLICHUBAHMUSI

Kon u
HaMEHOBAHHE MOPOroBbIN 0a30BbIii NPOABUHYTBINA
KOMIIETEHIIUN OLICHKA
YaoBi1eTBOPUTEIBLHO Xopowo OTtinyHo
V.3)  IIpoBoauTs|q0Ka3aTEILCTBA; pe3ynabTaThL. 3a7a4d; IPOU3BOIUTH
OLICHKY U |MHCTpYMEHTapueM Mmate-|Biadeem: HaBbIKaMH T10- | BEpU(PUKALUIO MOIEIIH;
000CHOBaHHE MaTHUYECKHUX IIaKETOB CTpOEHUA aHaJIU3UpPOBATh,
pexoMennyemelx  |(Maple) Ui peleHus | 10Ka3aTeabCTBa; COJZIEPIKATENBHO
pelieHui, YPABHEHUH B YaCTHBIX  |MHCTPYMEHTAapUEM MaTe- | MHTEPIPETUPOBATh U
COBCPIICHCTBOBATD | [TPOU3BOJHBIX. MaTHUYECKHUX ITAKETOB 000011aTh MOJTyYEHHbIE
U pealu30BbIBATH (Maple) nuist petieHuss | U3BECTHBIE
HOBBIC CmyoOenm NOKa3bIBaeT |ypaBHEHUI B UaCTHBIX  |pe3YJIbTAThI.
MaTeMaTU4CCKUE  |He JOCTATOYHBIN MpPOU3BOJHBIX, Brnaoeem: naBpikamu
METOIbI  PCIICHUSA | ypOBEHb 3HAHUU BapHallMOHHBIX 3aJla4  |TPaMOTHOIO JJOrHYHOI'0
NpUKIaQHBIX 33189 | yyeGHOT0 MaTepuaa, He |M/UiI1 HHTeTpaIbHbIX IMOCTPOCHUS
HOIIK-2.9 B [IOJTHOM 00beMe ypaBHEHUIA. JI0Ka3aTesbCTBA;
(D/29.7 Ta.1)|Bnageer npakruaeckumu MHCTPYMEHTAPHUEM MaTe-
Onpenenenne HaBBIKaMH, 4yBCTBYeT |Cmydenm TMOKa3bIBa€T |MATHYECKUX MAKETOB
CTaHIapTOB B|ce0st HEYBEpEHHO IIPU  10CTaTOUYHBIN ypoBeHb |(Maple) st perenus
obnactu aHaJln3e MOJIENU eCTeCT- |IPO(heCCUOHATBHBIX YPaBHEHUI B YaCTHBIX
Ka4deCTna, BEHHOHAYYHBIX NPOLIEC- |3HAHUM, BIANEET MPOU3BOJHEIX,
KOTOPBIM coB. B oTBeTe He Bcerna |IpakTHYECKUMHU BapHUallMOHHLIX 3a7a4 U
HEO0OXOMMO MPUCYTCTBYCT JIOTHKA, |HaBBIKaMH, HO HHTETPAIbHBIX
CJICAoBaTb  TIPH|apryMeEHTEI JOMYCKAaeT HEKOTOPbIE  |ypaBHEHUM.
BBINOJIHEHUH IIPUBJICKAIOTCS HETOYHOCTH U
pa60T 110 |HEJOCTaTOYHO BECKUE, |MOrpenrHoctu. OTBeT CmyOdenm TIOKa3bIBaET
peain3anun IIOKA3kIBAET IOCTPOCH TOCTATOYHO BBICOKMI YPOBEHb

HOBBIX MAaTeMaTHu-
YECKUX METOJI0B
peLeHus
MIPUKIIaHBIX
3a7a4

HEJIOCTAaTOYHO IITyOOKHe
3HaHusA. Bonpocksl,
3a/1aBaeMbI€ MPeroaa-
BaTEJICM, BEI3BIBAIOT 3a-
TPyIHEHHS.

JIOTUYHO, TPAMOTHO
UCIOJIb3YIOTCS
TEPMHHBI, HO B OTBETE
IIPUCYTCTBYIOT
HE3HAYUTECIIbHBIC
omnOku. Borpocsl,
3a/1aBaeMbIe
IIpenojaBaTesieM, HE Bbl-
3BIBAIOT CYIECTBEHHBIX
3aTpyAHCHUN.

TEOPETUYECKUX 3HAHUU
10 JUCLHILIMHE,
CcBOOOHO BIIaZIEET
MPAKTUYECKUMH Ha-
BBIKAMH, YMEET
YBSI3BIBATH 3HAHUS,
MOJTYYCHHBIC TTPH
W3YYCHUU PA3TMYHBIX
mucuuniud. OTBeT,
MOCTPOEH JIOTUYHO,
MaTepHua u3jaaraeTcs
YETKO, SICHO, apry-
MeHTupoBaHoO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 110 CYIIECTBY.

IIK-1 Cniocoben hopMyaupoBaTh U peliaTh aKTyalbHbIE U 3HAUUMBIE 331a4H
byHIaMEHTATHPHOM U MMPUKJIATHON MaTeMaTHK

n

HIIK-1.1 (D/29.7
31.8) CoBpeMeHHBIH
OTEUECTBEHHBIN u
3apyOeKHBII OIBIT B
pereHnH

AKTyaJbHBIX u
3HAYMMBIX 3amau
(hyHIAMCHTAIBHOW |

CmyOdenm TIOKa3bIBAET
HE NJOCTAaTOYHBIN
YPOBEHb 3HAHU U
y4eOHOTr0 MaTepuaia, He
B IIOJIHOM 00bEMeE
BJIa/I€€T IPAKTUUYECKUMHU

CmyOenm TOKa3bIBAET
JIOCTATOYHBIN YPOBEHb
npodeccnoHaTbHBIX
3HAaHWH, BJIaJCET
MPAKTUICCKIUMH
HaBbIKaMH, HO

Cmyoenm TIOKa3bIBACT
BBICOKMH YpPOBEHb
TEOPETUUYECKUX 3HAHUU
MO TUCIUILINHE,
CBOOOIHO BJa/eeT
MPaKTUYECKUMHU Ha-
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CooTBeTcTBHE YPOBHEN OCBOEHUS KOMIIETEHIIUN IUIAHUPYEMbIM
pe3ynbTaTtaM o0ydeHHUsl M KPUTEPUSIM MX OLICHUBAHMUSI

3n.1)
TIPAEMBI
(dhopMmanuzauu 3amaq
(hyHIaMCHTAIBHOW |
NPUKIIAHOW MaTeMa-
TUKA

HIIK-1.3 (D/01.6
y.1) IIpoBoauTh
aHANN3 WCIIOJTHEHHS
TpeboBaHui mpu
pereHnn 3amaq
(byHIaMeHTaIbHOU H
MIPUKJIATHOM
MaTEeMaTHKH
UIIK-1.4 (A/01.6
V.1) Hcnonb3oBaTh
METOABl U IPHEMBI
(dhopmanuzamumn
AKTyaJbHBIX u
3HAYMMBIX 3amaq
(byHITaMeHTaIbHOU H
MPUKJIATHOM
MaTEeMaTHKH
UIIK-1.11  (D/04.7
Tn.5) OrtBerbl Ha
BOIIPOCHI u
TPE/ITOKCHUS
YYaCTHHKOB
AHAIUTUYECKOM
TPYIIBI IPOEKTA MPH

Meroner mu

peueHuu 3amau
(byHIaMeHTaIbHOU H
MPUKJIATHOM
MaTEMaTHKHI

aHAJIM3E MOJICIIH €CTECT-
BEHHOHAYYHBIX TTPOIIEC-
coB. B oTBeTe He Bcerma
MPUCYTCTBYET JIOTHKA,
apryMEHTHI
MIPUBJIEKAOTCS
HEIOCTAaTOYHO BECKUE,
MMOKAa3bIBAET
HEI0CTaTOYHO TTyOOKHe
3HaHus. Bormpochl,
3a/laBaeMble Mpernojaa-
BaTeJIEM, BEI3LIBAIOT 3a-
TpyAHEHUS.

norpemrHocTd. OTBET
MIOCTPOEH JJOCTaTOYHO
JIOTUYHO, TPAMOTHO
UCIOJIb3YIOTCS
TEPMUHBI, HO B OTBETE
MPUCYTCTBYIOT
HE3HAYUTEIIbHBIC
omuOku. Bompocksr,
3a/laBaeMble
npernojaBaTesieM, HE BbI-
3BIBAIOT CYIIECTBEHHBIX
3aTpyJHECHUH.

Kon n
HAMMCHOBAHHE HOPOTOBBIi 6a30BBbIii NPOABUHYTHI
KOMIICTCHIIM OIICHKAa
YaoBi1eTBOPUTEIBLHO Xopowo OTtinyHo
NPUKIIAHON HaBBIKaAMH, YyBCTBYET  |IOIIYCKAae€T HEKOTOPHLIC |BBIKAMU, YMEET
MaTCMAaTHKH ce0s1 HEYBEPEHHO IIPH  |HETOYHOCTHU U YBA3BLIBATH 3HAHMS,
UIK-1.2  (A/01.6

MOJIyYeHHBIE MTPU
W3Y4YEHUHU Pa3TUIHBIX
mucrniuiuH. OTBeT,
MOCTPOEH JIOTUYHO,
MaTepHua u3jiaraercs
YETKO, SICHO, apTy-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, T10 CYILIECTBY.

TunoBble KOHTPOJIbHBbIE 3aJaHUsl WM HHbIE MaTepHaJibl, Heo0XoaAMMBbIe IJs
OLlEHKM 3HAHWIi, YMEHUIl, HABBIKOB H (MJHM) ONBITA [EATEJbHOCTH, XapaKTEePHU3YHIIHX
sTanbl GOpMHUPOBAHUA KOMIIETEHIUI B MPoLecce 0CBOEHMsI 00pa30BaTeJIbHOM MPOrpaMMblI

IIpumepHbIe 3a1aHUA HA JJa0opaTOPHbIE PadOTHI
Pa3nen 2. O606mennsie pyHkiuu. CepTka u npeodpazopanue Oypne
ITpumeps! 3axannii: (6 — ynkuus Xepucaiiia)

1) BeruncauTte NpoOU3BOAHYIO H(a - |x|) .
2) BeluncauTe NpOU3BOAHYIO signsin x.
6(1) e%az,) |
2adm

4) Beraucnuth npeodpazoBanus Oypre GyHKIIHH G(x —a) .

3) BerauciuTs B D'(D 2) e*o(1)
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5) Beruucauts npeodpazoBanus Oypbe GyHKIIUN 0(x) X,

Pa3nen 3. Pewenue 3agaun Jupuxie
IIpumepsbl 3a1aHMi:

1) Pemnts 3amauy Jupuxne B kpyre r<a: Au=0, u|r:a = (x4 - y4)

r=a

=0.

r=a

2) Haittn gynxumto u(x,y), s kotopoit Au=x" =y’ npu r<a u u
3) B nomyminockoct {(x, y),y 2 0} pemntsh 3anauy Jupuxiie nns ypaBHenus Jlammaca B
KJIacCe OTpaHWYCHHBIX (DYHKIIHH, u|y:0 =sin x. /71 3TOrO, BOCIOIB30BATHCS MPEOOPA30BAHUEM

®dypbe 1o X.

4) B kpyre eqMHUYHOTO pajuyca peluTh 3afady Jupuxie u (x, y) L= 2% —x—y.

x2+y2—

5) B kompue O0<a<r<b<+oo HaliTH Takywo (QyHKOHIO U (x, y) ,  4TO

=cos’h.
r=b

Au=0 ,u|r:a = l,a—u
’

Paznen 4. Crnenumanehble (QyHKIMM B Maremaruyeckod Qusmuke. Pemenue 3amau c
WCITONTh30BaHuEeM cpeAcTB Maple (0HO MHAMBUAYATBHOE 3aaHUE M OJTHO TPYIIIOBOE).

IIpumepsbl 3a1aHMii:
1) Paznoxuts ¢yHKIHIO f(x) Ha HHTEpBaJIE (—1,1) B pan Pdyppe mo mnoiavmHoOMam

Jlexxannpa, ecnu f ( x) :{—11, 6 1<Sxx<slo;

2

2) Paznoxute QyHKIHIO f(x)=1—z—2 Ha OTpe3Ke [O,b]B panx 1mo QyHKIUSIM

3aﬂaqﬂi£rd—RJ+ArR:O, 0<r<a.r(0)=0(1). R(a)=0.
dr\ dr

3) Paznoxuth QyHKIUIO f (x) =1 B psag o coocTBeHHBIM GyHKIMIM 3anadyn [lITypma —

d(.dy - - =
JInyBuss dx(xdxj+/1xy O,y(a) O,y(O) 0(1).

4) Paznoxuth (pyHknuoo f (x) =a’—-x> B pAg 1O COOCTBEHHBIM (GYHKIHAM 3a1aun
Itypma — JInyBuuis di(x?j +Axy =0, y (a) =0,y (0) =0 (1) .
X X

5) Ha kpyriyto memOpaHy, 3aKpeIuieHHYIO 110 Kparo, ACHCTBYET BHEUTHSSI TapMOHUYECKas
cuia q(x,t) = Apsina¥, HENpepblBHO paclpelesieHHas 1O Bcel IUIOMAagd MeMOpaHBI.

[IpoBepuTh, 4YTO BHIHYKACHHBIC KOJICOAHMS MEMOpaHbI BBIPAXKAIOTCS PAaBEHCTBOM (R — paauyc
MeMOpaHbI)

J (wrj
A v

e

1%

u —1|sinar .

6) Lunnuap paguyca a HarpeT 10 TEMIEpaTypsl 7, U OXJIaXAAeTCs C OBEPXHOCTH TAKUM

o0Opa3om, 4TO ee TeMmIeparypa, HauuHas ¢ MoMmeHTa =0, MoJgAepKUBAETCsS MOCTOSHHON U
paBHON Hymo. HailTu 3akoH pacnpeneneHus: TEeMIEepaTypbl, CUMTasi, 4YTO pacHpeicsicHue
TCMIICPATYPhI BO BCCX MOMCPCUYHBIX CCUCHUAX OAUHAKOBO.
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7) Pemuth ypaBHEHHE KOJEOAHHWI KpYIJIOH MeMOpaHbI, 3aKpPEIUICHHOW IO KOHTYPY
10 _0u 10u 1 0u Ou r’
S a2 Tt a =l=—.
a~0t- O0r" rodr r-0¢ ’ at,O b
8) Haiitu TemmepaTypy Kpyrioro 6€CKOHEYHOTO MHUJIMHIpA paanuyca a Mpu yCIOBUH, YTO
Ha €ro MOBEPXHOCTH MOJJEPKUBACTCS TEMIIEpATypy, paBHas HYJIO, a HayaldbHasl TeMIIepaTypa

2
paBHa u|r:0 =U, (1 —%j .

9) PaccmoTpeTh 3amauy 00 OOTEKaHHWM Iapa paauyca @ MOTOKOM HICATbHOMW KHIKOCTH,
JBIKYIICHCS OTHOCHUTENBHO IIapa CO CKOPOCTBbIO 4 B HANpPaBJICHUU OTPULIATEIILHOM OCH Z
(IIpeacraBuTh MOTEHIMAN CKOPOCTEH B BuAe cymmsl U =U, +U,, rae U, — OTeHIMAI II0TOKA

=0, npu HaYaTBHBIX YCIOBHIX u| =0,
b t=

B OTCYTCTBMM Wapa, U, =—uz, U, — NOTEHLIUaJI BO3MYIIEHHOI'O [TIOTOKA).

10) U3yunth ocecuMMETpUYHBIC KOJIeOaHUs KPYTiI0i MeMOpaHbl paanyca d, BhI3bIBACMbIC
yIapHbIM UMITYJIbCOM P, IPUIO’KEHHBIA B MOMEHT ¢ =( u pacnpeeseHHbIM I10 IIoL[aad Kpyra
panuyca £. HauanbpHble yCIOBUS UMEIOT BUJ

6u(x,0) _Jv :L’ O<r<eg;
M(X,O)—O, a—t_ mzp
0, E<r<a.

Paznen 5.  UMurerpanbHble ypaBHEHHMs. PelieHue HHTErpanbHBIX YpaBHEHUH C
HCIIOJIb30BaHueM cpeAcTB Maple (0JJHO MHIMBUIYAIBHOE 3aJIaHUE U OJTHO IPYNIIOBOE)
IIpumeps! 3agaHnii:

1
1) Pemnts ypasuenne @(x)=x*+ 2J. (1+3xy)é(y)dy
0
2) Haiitn coOCTBEHHBIC UWCIa U CO6CTBCHHBIC (GYHKIMM OJTHOPOJHOTO HHTETPATBHOTO

YPaBHEHUS C BBIPOXKIACHHBIM SIIPOM ¢ =/ I (x +y )¢( y)dy
3) IlpoBeputh, sBISCTCS M OaHHAS (QYHKIHS ¢(x) =Xxe' pelIeHHeM YpaBHEHUS C

Pa3HOCTHBIM SIPOM @ (x) =e'sinx+ ZJ. cos (x - y)¢ (y) dy.
0

4) Pemmth MHTETpajIbHOE ypaBHEHHE BoabTeppsl @ (x) e+ I sin (x - y)¢ ( y) dy .
0
5) PemuTh ypaBHEHHE pa3JIOKEHHEM B psiIl 0O CTEHCHsM mapamerpa A

Ajyu dy 1, xDI:Ooo

6) HaiiTu ¢ norpemmHocThio, He mpeBocxoidmedl 107, pelleHHe HHTErpagbHOro
1
yYpaBHEHUS U (x) - O.II sin (xy) u (y) dy=x.
0

2m
7) Jokazarb, 4YTO ypaBHEHHME BTOPOro pojaa u (x) -A I sin x cos yu (y)dy =f (x)
0

OJTHO3HAYHO pa3peniumMo s BceX A u f (x) UL (O, 27‘[) . Haiftu 310 pemienue .

8) PemnTh nHTErpasIbHOE ypaBHEHUE u e’ u dy x, x U [O oo

o'—,x
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%
9) Pemuth ypaBHEHHE ¢ 4! sin’ ¢ ( y)dy =2x-—TT.

10) PemuTh ypaBHEHHE pa3lOXKEHHEM B psa 10 CTEHeHsAM mapamerpa A
1

u(x)—J‘e'”u(y)dy =1,0<x<1..
0
Paznen 6. Bapuanumonnsie 3amauu. PeleHue BapuallMOHHBIX 3aJad B cpeae Maple
(MHIUMBUAYATBHOE 3aJJaHUE).
Ipumepsl 3aganmii: Haiitm skctpemans ¢yHkuuonana. MccnenoBaTh HaleHHYIO
AKCTpEeMallb Ha JOCTAaTOYHBIC YCIOBHS M TIOCTPOUTH €€ rpaduk

1 J[y]Zjl(x2+y2+y'2)dx, {yy((_li)::l.;

2
m./k]:£“2@m+zg+zndm@,lr{g
D

<x<2; _
2);21; Z|C_;C_O+lym
2
3) J[Z] ”(2xyz+z +72+4z7 )a’xa’y, {Plssxysszl’; Z|C:x1-:)();
2
4) J[7] ”(2yz+z +3z§)dxa’y, {82?}2% Z|C_1XE+%
_ Xy

0<ySth_2m)1mf

Pa3znen 7. HaxoxaeHue u BU3yanu3amusi aBTOMOJIEIBHBIX penieHud nuddepeHnnanbHbIX
YpaBHEHMI B YaCTHBIX MIPOU3BOIHBIX cpencTBamu Maple (Padora B rpynmax)

IIpumepsbl 3axaHMii:

1) HaiitTu aBTOMOIENBHOE pELICHUE HEIUHEWHOIO YPaBHEHUs TEILIOIPOBOJHOCTH

M = i[u (xt)Mj C TOYEUHBIM HAYalbHBIM YCIOBHEM U (x,O) =0 (x) :
ot Ox X
2) Haiitu aBTOMO/IETILHOE pelieHne ypaBHEHUS broprepca
Oou (x,t) du(x,t) 0’u (x,t)
——L +u(x,1) - = C  COCPENOTOYCHHBIM  HAYalbHBIM  yCIIOBHUEM
ot Ox Ox
u(x,O) = 5(x) :
3) Haiitm pemenue ypaBHeHus broprepca Ttuma Oeryimieid BOJHBI U (x, t) =f (f ) ,
f(&)=x-vi;

4) Haiitu pemienne ypaBHeHusi Kopresera — ne ®@pusa, onuchIBalOIEr0 BOJHBI B IJIa3MeE,
3
Ha MEJKOH BOJE M IIp., —au (X’l) +6u (x,t) Ou (x,t) + 9 u(f’t)
ot Ox Ox
u(x)= £(6). £(&)=x-Vi:
5) Haiitu pemenue B Buzge Oerymieii  BOJHBI  ypaBHeHHUs  sin-I'opmoHa
0’u (x, y)
0xdy

npu x — +o00 ,

=0, Tuna Oerymieil BOJIHBI

= sinu(x,y) , YIIOBJIETBOPSIOIIEE YCIOBUIM u(x, 0) - 0 mpu x - —o0, u(x,O) — 27T

IIpumepHbIe TeMbl pedepaToB
1. YpaBHeHus ra3oMHaMHUKU U TEOPHs YAAPHBIX BOJIH.
2. VYpaBHeHHEe MHIpalMd MpPHUMECH B Tra3oo0pa3zHoOil cpexe ¢ yderoMm auddysumu,
Jerpalalliy U TPaBUTALMOHHOTO OCaXICHUS.
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3. VYpaBuenus HaBbe — CToKkca Kak mpocTeilias MaTeMaTH4ecKas MOJIENIb JUHAMUKHU
BSI3KOM CILIOIIIHOM CPEJIbl.

4. Mogenu MeXaHUKHU 1e(pOPMUPOBAHHOTO TBEPOTO TEa.

5. HauanbHO-KpaeBbl€ 3ajau JUHAMUKHU BA3KOM HECKMMAEMOMN KUIKOCTH.

6. T'mnepOonmueckue ypaBHeHus odmero Bupa. Conpspk€HHBIC orepaTopbl. DyHKIHS
Pumana.

7. Pa3pbiBHBIE pELICHHS YpaBHEHHS Ta30BOM JUHAMHKH. 3aKOHBI COXPaHEHUsS Ha
pasphiBe.

8. VYpaBuenus Hasbe — CTokca.

9. Henunelinble ypaBHeHus. YpasHenue Koprsera — Jle ®dpusa

10. ABTOMOJENBHBIE PEMICHUS HETMHEWHBIX YPaBHEHUIM.

11. YpaBHeHus menkoi Boasl U byccunecka.

12. .YpaBHenus Makcsemna.

13. Bonnsl Ha Menkoii Boje. YpaBHeHue broprepca.

14. VYpauenus nprmwxkenus nepopmupyemoro tBepaoro tena B popme Komu u Jlame.

15. YpaBuenus Kneitna — 'opnona, [laynu, {upaka.

JK3aMeHALMOHHbIC MATEPHAJIBI /ISl IPOMEKYTOYHOH aTTecTaluM (3K3aMeH)
IIpumepHbIii epevYeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH

1. BoBox ypaBHeHus nudp¢y3un. YpaBHEHHE MHIpalldd MPUMECH B Ta3000pa3HON
cpene ¢ yuetoMm nudy3uu, qerpagalnuy U TpaBUTAIIIOHHOTO OCaXICHUS.
YpaBHenuss Makcsennia.

Vpasnenue [Ipeaunrepa ajist ocMILISITOpA U aTOMa BOJAOPOAA.
BriBoA ypaBHEHHUI THAPOAMHAMUKHA U aKYCTUKHU.
Pa3pbiBHBIE penieHrs] ypaBHEHUM a3pOMHAMUKH. Y TapHBIE BOJIHBI.

6. VYpaBuenus HaBbe-CTokca kak mpocteiilias maTeMaTH4ecKas MOJEIb JUHAMUKHU
BSI3KOM CILJIOIITHOM CpeJibl.

7. OcHoBHble u 0000meHHbIe ¢(yHKIMU. [IpocTpaHCTBO 00OOIICHHBIX —()YHKIIHA.
Hocurens 0000meHHbIX PyHKITUH.

8. IIpeoOpazoBanne Oypre 0000MICHHBIX PYHKIIHA MEIJIEHHOTO POCTA.

9. OO6o06meHHbIe TPOU3BOAHBIC B cMbIcie Coboena.

10. O6o0mIeHHBIC pelIeHUs KITaCCHUECKUX 3aa4 A1 yPaBHEHUHN AIITUITHYECKOTO THIIA.

11. Cxema nmpuMeHeHus npeoOpazoBaHusi Dypbe sl HAXOKACHUS (YHIAMEHTAITBHBIX
peueHui.

12. Pa3nenenne mnepeMeHHBIX B 3adade O Kpyrioi memOpane. Dynknuu beccens.
CsoiicTBa.

13. Pemenue ypaBHeHnus Jlammaca juisi IapoBOM 00JIaCTM  METOJOM  Pa3fciICHHS
nepemeHHbIX. Cdepudeckre (YHKIUH, COOTHONIICHUS OPTOTOHAIBLHOCTH, PAa3JIOKEHHUE IO
chepruyeckuM QyHKITHSIM.

14. VYpaBuenus ®penronsma I u II poma. Teopemsr ®pearonbMa Jisi MHTETPaJIbHBIX
ypaBHEHUH ¢ siapamu obmiero Buaa. Ypasaenus: Boastepps! I u Il pona.

15. Ceenenue 3amau upuxine u Heiimana mist ypaBHeHus Jlamnaca K MHTErpajbHBIM
YPAaBHEHUSM.

16. BapuanuoHHbIE METO/IbI, IEpBasi BapHallMOHHAs 3a/1a4a.

17. BapuaunoHHbIE METO/BI, BTOpasi BapuallMOHHAS 3a/1a4a.

18. Bapuanuonusie metonibl. Meton PuTtia.

19. Henunelinble ypaBHeHus. Meroasl HetoTona — KantopoBuya.

20. IloHsATHE aBTOMOJAEIBHOCTH. ABTOMOJIEIbHBIE IIOJCTAHOBKM JJI ypaBHEHUs
TEIJIONPOBOJHOCTH.

Sk w
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Ilepeyenb koMmNeTeHUHI (YacTH KOMIIETEHIMH), TMPOBepPsieMbIX OLEHOYHbIM
CpPeACTBOM
OIIK-1, OIIK-2, ITK-1.

4.2 Meroanyeckue MaTepuaJbl, onpee/siloliue Npoueaypbl OLeHUBAHUA 3HAHUIA,
YMeHHIi, HAaBBIKOB W (MJIH) ONBITA /AeATEJbHOCTH, XAPAKTEPU3YOIIMX ITAMNbI
¢dopmupoBaHus KOMIIETEH NI

DK3aMeH SIBISIETCS 3aKIIIOUUTENBHBIM JTArloM Mpoiiecca (HOpPMHUPOBAHUS KOMIETCHIIMH
CTYJIEHTA MIPU W3yYEHUU JUCLUILIMHBI WJIA €€ YaCTU U UMEET LEJbIO IPOBEPKY U OLIEHKY 3HAaHUU
CTYJICHTOB T10 T€OPUU U MPUMEHEHUIO MOJTYYEHHBIX 3HAHUI, YMEHUN W HABBIKOB IMPU PEILICHUU
MPAKTUYECKUX 3a/Ja4. DK3aMEeHbl MPOBOJAATCSA MO pacCHUCaHHIO, CHOPMUPOBAHHOMY Y4EOHBIM
OTIICJIOM U YTBEPKICHHOMY MPOPEKTOPOM MO y4eOHO# pabdoTe, B CpPOKH, MPEAYCMOTPEHHBIC
KaJIeHJAapHbIM TpadukoM yueOHOro mporecca. Pacnucanue 3k3aMeHOB JIOBOJUTCS 10 CBEIEHUS
CTYJICHTOB HE€ MEHEE 4YeM 3a JIB€ HElIeNu A0 Hayaja 3K3aMECHAIIMOHHOW CEeCCHUU. DK3aMEHbI
IMPUHUMAIOTCS NTPENOIABATENSAMH, BEAYIIMMH JICKIMOHHBIE 3aHATHS. B OTOenbHBIX cilydasx npu
OOJBIIIOM KOJMYECTBE TPYII y OJHOTO JIGKTOpa WM TpU OOJIBIION YMCICHHOCTH TPYIIIBI C
paspelieHus 3aBeAylomero kadenpoil IOmMyckaeTcs MPHUBJICYEHHUE B IOMOIIL OCHOBHOMY
JIEKTOPY MpEenoaaBaTelis, IPOBOAUBIIETO MPAKTUYECKUE 3aHATHUS B TPyIIaX.

DK3aMeHBl TIPOBOIATCS B YCTHOM QopMe. DK3aMEeH TMPOBOAUTCS TOJIBKO TIPHU
NPEAbSIBICHUU CTYJIEHTOM 3a4€THOM KHW)XKU U MPHU YCJIOBUM BBIMOJHEHUS BCEX KOHTPOJIBHBIX
MEPOTIPUATHIA, TPETYCMOTPEHHBIX Y4€OHBIM IUIAHOM M pabodeil mporpamMmoi Mo Hu3ydaeMou
mucrumuinae. CTyJeHTaM Ha 3K3aMeHE MPEeOCTaBIseTCS MPaBO BBIOpPATh OJWH U3 OWIICTOB.
Bpewms nmoarotoBku k oTBeTy cocraBisieT 60 MuHyT. [10 MCTEUeHUMH YCTaHOBJIEHHOTO BPEMEHH
CTYJEHT JOJDKEH OTBETUTH HA BOMPOCH SK3aMEHAIIMOHHOTO OMJIeTa U MPEAOCTAaBUThH PEIICHUE
3amad. Pe3ynbTaThl 5K3aMeHa OICHHBAIOTCS [0 YEThIPEXOAIbHOW cHucTeMe («OTIMYHOY,
«XOpOUIO», «YJOBIETBOPUTEILHO», «HEYAOBIETBOPUTEIHHO») U 3aHOCATCS B HK3aMEHAIIMOHHYIO
BEIOMOCTh M 3a4E€THYIO KHWKKY. B 3aU€THYI0 KHHKKY 3aHOCSTCS TOJIBKO IOJIOKUTEIbHBIC
OLICHKH.

Kpurepun BbicTaB/IeHUS OLIEHOK

OreHKa «OMaUYHO»:

— CHCTEeMaTU3UPOBAaHHbIE, TNTYOOKHUE U MOJHbIE 3HAHMS 110 BCEM pa3jesiaM JUCUUIUIHHBI,
a TaKkKe M0 OCHOBHBIM BOTIPOCAM, BBIXOSIINM 3a MPEAeIbl yueOHOU MPOrpaMMBI;

— TOYHOE HCIIOJb30BAHHE HAYYHOM TEPMHMHOJOTHHM CHCTEMAaTHYECKH IPAMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpeyHoe BIIAJICHUE HWHCTPYMEHTApUEM Yy4ueOHOW AHMCLUUIUIMHBI, YMEHHE €ro
3¢ (HEeKTUBHO UCTIONB30BaTh B TIOCTAHOBKE U PEIICHUH HAYYHBIX U MPAKTHUECKUX 3a/1a4;

— BBIpaKEHHAsi CHIOCOOHOCTh CaMOCTOSITENIbHO U TBOPUECKU PEIIaTh CIOKHbIE POOIEMBI
Y HECTaHJapTHBIEC CUTYAIUU;

— TIOJIHOE U TJIYOOKOE€ YCBOGHHE OCHOBHOM U JOMOJIHUTEIBHOW JIUTEpaTyphl,
PEKOMEH0BaHHON y4eOHOM MporpaMMoil 1o TUCIUILIHHE;

— YMEHHE OPUEHTUPOBATHCS B TEOPHUAX, KOHUECHMUHUAX W HANPABJICHUAX TUCLUUIIIMHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAYUHbIEC JOCTHKEHUS IPYTUX JUCIUIUINH;

—TBOpYECKasi CaMOCTOsITeIbHasl padoTa Ha MPAKTHUECKUX 3aHATHUIX, aKTUBHOE Y4acTHE B
TPYIIOBBIX 00CYXICHUSIX, BBICOKUH YPOBEHb KYJIbTYPhI HCTIONHEHUS 3aaHHIA;

— BBICOKUH ypoBeHb CGHOPMUPOBAHHOCTH 3asBICHHBIX B paboueil mnporpamme
KOMIIETECHIIU .

OrueHka «xopouto»:

— JIOCTATOYHO TIOJTHBIC U CHCTEMATU3UPOBAHHBIC 3HAHUS 110 TUCIIUILIHHE;

— YMCHHUC OpPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAIIPABICHUAX
JVICIIATUTMHBI U IaBaTh UM KPUTHYECKYIO OLICHKY;
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— HCIMOJb30BaHUE HAYYHOW TEPMHMHOJOTHH, JIMHTBUCTHUYECKH U JIOTMYECKHU INPABHIIBHOE
M3JI0’)KEHUE OTBETA Ha BOIPOCHI, YMEHHE JIeIaTh 000CHOBAHHBIE BBIBOBI;

— BJIAJICHUE UHCTPYMEHTAPUEM I10 JUCUUIUIMHE, YMEHHUE €0 UCIOJIb30BaTh B IOCTAHOBKE
U pEUICHUH HayYHBIX U IPO(ECCUOHATBHBIX 3a/1a4;

— YCBOEHHE OCHOBHOH JIMTEpaTyphl, PEKOMEHJIOBAaHHOW Y4YeOHON MpOrpaMMOi IO
JTUCLHUILIINHE;

— caMmocTofATeJbHas paboTa HA MPAKTUYECKUX 3aHATHSAX, y4acTHE€ B TPYHIOBBIX
00CYXXJIEHUSIX, CPETHUN YPOBEHD KYJIbTYPhI UCIIOTHEHUS 3aJaHHIA;

— cpenHuil ypoBeHb CGOPMHUPOBAHHOCTH 3asBIEHHBIX B pabouell mporpamme
KOMIIETECHIIU .

OreHKa «y0081emeopumebHo:

— JOCTAaTOYHBIN MUHUMAIbHBIN 00BEM 3HAHUI 110 TUCIUAIIINHE;

— YCBOEHHUE OCHOBHOM JIMTEPATyphl, pPEKOMEHJOBAHHOM y4eOHOM MporpaMmoii;

— YMEHHME OpPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHICNIMAX W HAIPABICHUAX IIO
JUCLIUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHME HAYYHOU TEPMHUHOJIOTHH, CTHIIMCTUYECKOE U JIOTUYECKOE HM3JI0KCHHE
OTBETa Ha BONIPOCHI, YMEHUE JIEJIaTh BHIBOJIbI O€3 CYIIECTBEHHBIX OIIMOOK;

— BJIaJICHUE HHCTPYMEHTApUEeM Y4e€OHOH AMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pELIeHNH TUIIOBBIX 3a/1a4;

— YMEHHE 0]l PyKOBOJCTBOM IIPENOAABATENS pellaTh CTAaHJAPTHBIC 3a1a4H;

— paboTta moj pyKOBOJCTBOM INpENoJaBaTeist Ha MPaKTHUECKUX 3aHATHSX, JOMYCTUMBIN
YPOBEHB KYJIBTYPbI HCIIOJTHEHUS 3alaHNN;

— JOCTaTOYHBIA MHUHUMAIBHBIA YpOBEHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueit
MpOrpaMme KOMIETEHIIH.

OrneHka «Hey0081emeopumenbHo»:

— (pparmMeHTapHBIC 3HAHUA IO JUCLUIUINHE;

— OTKa3 OT OTBETA;

— 3HaHWE OTJAEIbHBIX HCTOYHHMKOB, PEKOMEHJOBAaHHBIX YUeOHOH mporpaMMoil 1o
JUCLUIUINHE;

— HEyMEHHE UCI0JI30BaTh HAYYHYIO TEPMUHOJIOTHUIO;

— HAJIM4HE TPYOBIX OIMHOOK;

— HU3KUU YPOBEHb KYJIbTYpPbI UCIIOJIHCHUS 3aJaHUN;

—HU3KUH  ypoBEHb C(HOPMUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIIETECHIIUH.

S. IlepeyeHb OCHOBHOW W JONOJHHUTEJBbHOH Y4eOHOIl JUTepaTypbl, HeOOXOANMOM
JJIsl OCBOEHMS M CIUIIUHBI

5.1 OcHoBHast JIuTepaTypa:

1. XubGep, A.B. YpaBHeHuss marematudeckoil gusuku. HenmuHeliHple HHTETpUpyeMBbIE
ypaBHenus / A.B. XKubep, P.JI. Myprazuna, N.T. XabuOymiun, A.b. [labar. M: FOpaiit, 2017.
375 c. [OnekTpoHHbIN pecypc]. - Pesxxum noctyna: https://biblio-online.ru/book/771C984F-6865-
4C58-975B-8020A14EO0FF.

2. CaburoB K.b. YpaBuenus maremarudeckoit ¢puszuku. M.: ®uzmatiur, 2013. 352 c.
[DnexTpoHHBIH pecypc]. - PesxxuMm goctyna: https://e.Janbook.com/book/59660.

3. CaburoB K.b. K teopum ypaHenuii cmemannoro tuma / K.b. CabutoB. M.:
Ouszmariur,  2014. 304  c. [OnexkTponnbii  pecypc]. -  Pexum = nmoctyma:
https://e.lanbook.com/book/59713.

4. Tpenorun B.A. VYpaBHeHus B uacTHbIX npousBoanbix / B.A. Tpenorun, N.C.
Henocekuna. M.: ®usmariut, 2013. 228 c. [DnekTpoHHbIl pecypc]. - Pexum pocrymna:
https://e.Janbook.com/book/59744.
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HJ’IH OCBOCHHA JUCHUIIMHBI MHBAJIMJAMHA U JIMIAaMU C OrPaHUYCHHBIMH BO3MOXXHOCTAMU
3A0POBbA UMCIOTCA U3AaHU B OJICKTPOHHOM BUIC B 3JICKTpOHHO—6PI6JII/IOT€‘IHBIX CHUCTCMaAX.

5.2 Jlono/HUTeIbHAS JIUTEpaTypa:

1. Anpomwun, I'.'T. Teopus nuHEHHBIX 1 HenMHEHHBIX KoseOanuii / [.T. AnmomuH. —
CII6: Jlams, 2013. [OnextpoHHBI pecypc]. - Pexum pocryma: Pexum gocryma:
https://e.lanbook.com/book/4640.

2. Tomockokos, [I.I1. Kypc maremarndeckoii ¢pusuku ¢ ucnonbzoBanue nakera MAPLE
/ J.IL. TomockokoB. — CII6: Jlanb, 2015. 575 c. + [DnekTponHbIi pecypc]. - Pexxum mocryma:
https://e.lanbook.com/book/67461.

3. MWnwpuH, A.M. YpaBHeHus maremarnueckoi (usuku. Mocksa: dusmariaut, 2009.
192 c. +. [OnexTponHslii pecypce]. - Pexum nocryna: https://e.lanbook.com/book/2181.

4. TuxonoB, A.H. VYpaBuenus wmarematudyeckod ¢usuku / A.H. TuxoHos,
A.A. Camapckuii. — M.: U3g-so MI'Y, 2004.

5. XpennukoB A.FO. CoBpeMEHHBIA p-aJudYeCKUil aHAIM3 U MaTeMarhdeckas (usuka:
Teopuss u npunoxenust / A.}O. Xpennuko, B.M. IllenkoBuu. MockBa: ®usmarnur, 2012.
452 c. [Onextponnslii pecypc]. - Pexxnm noctymna: https://e.Janbook.com/book/5299.

6. HOnosuu, B.M. Marematuueckue monenu ectrecTBeHHbXx Hayk / B.M. FOmoBuu. —
CIl6: Jlamb, 2011. 335 c¢. + [DOnektponnsli pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/689.

5.3. Ilepuoauyeckue u3TaHuA:

1. Hoxmaner AH P®. ISSN 0869-5652.

2.  Joxmanel AH Bricmieii mkoasl Poccuu. ISSN 1727-2769
3. Maremaruueckoe mogenupoBanue. ISSN 0234-0879.

5.3. UnTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccnoHaibHbIE 0a3bl
AAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0ubInoTeYHbIe cucTteMbl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM>» www.znanium.com

5. OBC «JIAHb» https://e.Jlanbook.com

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

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

2. Hayunas anexkrponnas oubnuoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcol cBoOOaHOrO 10CTYyNA:

1. Mup maremarnueckux ypaBHeHuil EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®uzuka, xuMus, maTeMmaruka. http://www.ph4s.ru/index.html

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

4. CrnoBapu u 3HIHKIONEaMH http://dic.academic.ru/;

CoOcTBeHHBIE YJICKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbIe pecypebl Kyol'y:
Cpena MonynpbHOTO IMHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru

baza y4eOHBIX M1aHOB, y4eOHO-METOINYECKIX KOMIUIEKCOB, MyOIuKaIuii 1 koH(pepeHuit
http://mschool.kubsu.ru/
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5.4 IlepeyeHb UH(GPOPMAIMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMBbIX NMPHU OCYIIECTBICHUH
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILIHHE

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOT Uil

1. IIpoBepka MHAMBHUAYAIBHBIX 3aJaHUN U KOHCYJBTHUPOBAHHUE IOCPEACTBOM 3JICKTPOHHOU
IIOYTHI.

2. Hcnonp3oBaHuE€ DIEKTPOHHBIX IPE3EHTAllM IpU  NPOBEACHUM  JIEKIMOHHBIX U
1a00paTOPHBIX 3aHSATHUH.

3. Hcnonb3oBaHME MaTEMaTUYECKUX TAKETOB IPU BHINOIHEHUH HHIUBUAYAIbHBIX 3a1aHUH.

IlepeyeHb HE0OXOAUMOT0 MPOTPAMMHOI0 00ecTeYeHHu st

1. Onmnepaunonnas cucrema MS Windows.

2. HurterpupoBannoe oducHoe npunoxerrne MS Office.

3. Ilporpammuoe oOecriedyeHre Hs OpPraHHW3AIMM  YIOPABISIEMOTO KOJUIEKTMBHOTO U
6e3omacHoro aoctymna B HTepHeT.

4. Maremaruueckuii naker Matlab.

6. MeToauueckne yKazaHus AJs1 00y4ar0IHUXCH M0 OCBOCHHI) THCHUILINHBI

[To kypcy mnpenycMOTpeHO NPOBEACHHE JICKIIMOHHBIX 3aHATHM, Ha KOTOPBIX JaeTCs
OCHOBHOU CHCTEMaTH3MPOBAHHBIA MaTepuan U JTa0OPATOPHBIX 3aHSATHI, HA KOTOPHIX CTYJICHTHI
MPUMEHSIIOT TOJYYEHHbIE TEOPETHYECKUE 3HAHUS K PEIICHUIO KOHKPETHBIX 3a/ad. YpPOBEHb
YCBOCHHMSI TEOPETUYECKOTO MaTepuaia MpPOBEPSAETCS IOCPEICTBOM OINpPOca II0 OCHOBHBIM
BOIIPOCAM TE€Mbl U PE3YJIbTaTaM BBIMOJHEHUS WHIWBHAYAIBHBIX M TPYMNIOBBIX JaOOpPaTOPHBIX
3aJJaHuH.

Baxneitimmm sTamomM Kypca SBISICTCS CaMOCTOATENbHass paboTa MO IHUCIMILIAHE.
[Tepeuens pa3aenoB sl CaMOCTOATENBHOTO U3yUEHHUS IPUBEIEH B paznene 2.5.

IlepeyeHs BONpoCoOB A1 CAMONOATOTOBKH

[TpuBenuTe OCHOBHBIE TOCTAHOBKH 33/1a4 JJIsl BOJIHOBOTO YPaBHEHHS.
[IpuBearTe OCHOBHBIE MOCTAHOBKY 3aja4 AJis ypaBHEeHUs UG Gy3un.
Urto Ha3bIBaeTCS CBEPTKOM (HYHKITHIA?
Jaiite onpenenenrne HoCUTeNsl 000OIIEHHON (YHKITHH.
Yto Ha3BIBaCTCS MPSMBIM MMPOU3BEICHUEM 0000IIEHHBIX (PYHKITHI?

6. Kakue ¢yHKUMH HazbIBaroTCs crienuanbHbIMu (yHKuusamu? [IpuBenute npumeps
CIIeNUATTbHBIX (PYHKITUH.

Sk w =

7.  3anumwure ypaBHeHue becceins nnaekca n.

8.  Kakwue cnenmanbabie QYHKIIMN HA3BIBAIOTCS CheprUIecKuMu?

9.  Hanummre ypaBHEHHE, PELICHUSMH KOTOPOTO SIBISIOTCS cepuueckue (yHKIUN
Jlexannpa?

10. Kaxk onpenenstores ¢pynkuuu Jlexanapa BToporo poaa?

11. Kak cBsa3aHbl MEXIY cO00i1 JIFOOBIC BA pelieHus ypaBHeHUs JIexanapa?

12.  Kakas ¢pyHKIMS ABISETCS TPOU3BOIAIICH 11 CUCTEMBI MTOJIMHOMOB Jlexxanpa?

13. IlpuBeaute mnpuMepbl NMPUMEHEHHsI MPOM3BOIANICH (DYHKIIMU IS TIOJIWHOMOB

Jlexannpa.

14. Tlomyuute pekyppeHTHBIC (DOPMYJIIBI IJIs TOTMHOMOB Jlexkanapa.

15. Cdopmynupyiite 3amauy Ilrypma — JluyBwiis, CBS3aHHYIO C TOJIWHOMAaMH
Jlexxannpa.

16. laiiTe onpeneneHne HHTErpaJibHOMY ypaBHeHHI0 dpenroabma BTOPOro poja.
17. Tlpuegute oOutuii BUa ypaBHeHHsT OpenroibMa mepBoro poja.
18. Kaxkoe nHTerpaiabHoe ypaBHEHUE Ha3bIBacTCs perysspHbIM? CUHIYIApHBIM?
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19. IlpuBeguTe pelIeHHE HMHTETPaIbHOrO ypaBHEHHMs BoapTeppbl BTOpOro poga ¢
Pa3HOCTHBIM SJPOM.

20. Kakoe siapo Ha3bpIBaeTcs BEIPOKICHHBIM? [IpuBeanTe mpuMepsl.

21. Jlaiite omnpeneneHue COOCTBEHHBIX 3HAUYEHUH M COOCTBEHHBIX (YHKUIUN
MHTETPaJbHOr0 YpaBHEHUS?

22.  Yro Ha3bIBacTCA PE30JIBBEHTON MHTEIPAIbHOTO YPaBHEHUA?

23. VYiKaxure CBS3b MEXAY pPa3pelIMMOCTbI0 OJHOPOJHOTO W HEOJHOPOIHOIO
UHTErPANIbHBIX ypaBHeHUN Dpearonbma.

24. Kakue 3amauu pemaer BapuanuMoHHoe wucuucieHue? IlpuBegure mnpUMEphI
BapHallMOHHBIX 3a7ad.

25. Yro HazbiBaercs pynkiuonanom? [IpuBeaure mpumeps! G yHKIIMOHATIOB.

26. UYto Ha3piBaeTcs Bapuamueidl aprymenra (¢yHkuuoHanma? UYTo Ha3bIBaeTcs
Bapuanuen pynkiuonana?

27. CdopmynupyiiTe IpOCTEHINYIO BApHAIIMOHHYIO 3a7a4y.

28. Jlaiite ompeneneHue dKcTpeMyMa () yHKITHOHAIA.

29. Yo Takoe CUIbHBIN (C1a0bIit) SKcTpeMyM?

30. Kakue GhyHKIMHA HA3BIBAIOT JUHEHHO HE3aBUCHMBIMH?

31. JlaiiTe onpeneneHre MOJTHOTH CUCTEMBI (PYHKIIHH.

32. Kakoe ycioBue Ha3bIBAIOT YCIOBHEM CTAIIMOHAPHOCTH (YHKIIMOHAA?

33. Ilpueaute ¢opmyny ans Bapuanuu (QyHKIMOHANIA B Ciydae MpocTeiineit
BApUAIIMOHHOM 3a/1a4H.

34. Ilepeuncnure U3BECTHBIE MOAXOABI K PEILICHUIO HETMHEWHBIX YPAaBHEHUH.

35. 3anmmure ypaBHeHUE broprepca u HailuTe €ro penieHue B BUIe OCTYIIEH BOJTHBI.

IIpumepHbIe 3a1a4U IS CAMOCTOSITEILHOH PadoThI
0
1. [Ipunagnexur iu GyHKUUS u (x) =1, xO (—1,1) IPOCTPAHCTBY g (-1,1)?
2. BblsicHUTB, IpH KaKuX n, s, & (a > —n) byHKIUSA U (x) = |x|n MPUHAJICKUT IPOCTPAHCTBY

H*(B,)> TAe B, —wmap paaunyca 1 ¢ uentpom B Touke 00 "

3. Pa3pnenenne nepemenHbIX ypaBHeHus [lIpennHrepa B OpTOroHaNnbHBIX CUCTEMAaX KOOPAMHAT.
4. Paznenute mepeMeHHble cTanuoHapHoro ypaBHeHus Ilpenunrepa B cepuyeckux
KOOpJMHATAaX.
5. Haiitu ¢pynkuuto I'puHa 1ByMEpHOTro BOJIHOBOTO ypaBHEHUs (BbImonHuTh npeobpa3zoBanue
Jlanymaca mo BpemeHn).
6. BBIucIUTh MPOU3BOIHYIO Sign COS X .
7. Haiitu Bce mpon3BoiHbIE PYHKITUN Y (x) :{COOS x;cﬁ%) 0;
, .

8. Tokasats, uto O") (x —a) af (x) = £ (x —a) )

. Kakomy MyHKTY yaOBIETBOpSET AeabTa-QyHKIHS B 00001eHHoM cMbicie (6 — QyHKIms
Xesucatina)?

0. wo()=0(); 6 6(0)=5(x): ®e()=a(x): v [(x)ar=(x).
(2 0(t) Vo
11.  Berumcauts B D (D ) H(t)é'(t)Dme .

12. Beranciuts npeodbpazoBanus Oypbe crneayrommx QyHKIui: a) ot (x), k=1,2; 0
signx ;
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13. Ha rpanune OeckOHEUHOTO MWJIMHIpa paawmyca R Temmeparypa OCIHWUIMPYET Kak
T(t) =T,sincaxr . HaiitTu pacnpezneneHue TeMmmepaTypbl B LIUIMHAPE Kak (DYHKLUIO BPEMEHH.

Hccnenosate pemienue npu @'/ % , TII€ ¥ — TEMIIEPATYPOIIPOBOIHOCT.

14. B kpyre enMHUYHOTO paguyca pemuTh 3aaaqy Jupuxmne u (x, y) 2y 2(x2 + y) .
x“+y° =
15. Haiitu cOOCTBEHHBIC YaCTOTHI ® KoJieOaHu mapa panuyca R:
1 0°u Ou wWR
——5 ~Ddu=0, —| =0, npuycnopun —1 1.
c” Ot or|,x c
16. [lokazars, uto ypaBHenue Illlpenunrepa a8 JBYMEPHOTO «aTomMa BOJOpPOJa» B

Y

/xz_l_yz

. Haiitu ypoBHu 3Hepruu E.

1
3JIEKTpUYEeCKOM nojie F —— Ay — + Fyy = Eiy nonyckaer pa3feieHHUe IIEpEMEHHBIX B

KoopauHaTax X =&/, y =

_&-n
2

17.  Jlokazats, uto ecnu [ [1C” (D ), TO l(f(x) —f(O)) gc® (D )
X

18.  Tloctpouts ¢ynkuuio I'puna nBymepHoro ypaBHeHus Illpeaunrepa iaa—wZAl//, rae
t

w(r.0)=g(r).
Ou _ Ou 0’u

19.  Pewmts ypaBHeHHEe — - C——+iq— =0 C TOYCUHbIM rpaHnIHbIM yciosuem u(0,1) = (1)
ot Ox ot
U HyJIEBBIMU HadalbHbIMH (BeIonHuTh peodpazoBanue Jlamiaca no BpeMeHH).

20. Haiitu npeobpazoBanune Oypre cienyronmx 0000mEeHHBIX (QYHKITAN:

sin|(r, |x
21. a) J(r—ro),r=|x,xDD3; 6)w,r=|x,xﬂﬂ3.
X
22. Hatitu oO6patHbie mpeoOpazoBanne Oypbe caeAyOMHX 0000eHHBIX ()YHKITHI:
23. a)%,amm",nzs; 6)+,UDD3.
a a|” +k
24.  Tlomw3ysch pe3yasTatoM 13 6) HaiiTH hyHIaMeHTAIbHOE penenue ypapHenus Au —k’u =0.
eikr
25. [TpoBeputh, uTo GyHKIUS — o rae r= |x , SBISIETCS (PyHIAMEHTAIbHBIM pEIICHHEM
Ir

ypaBuenus I'ensmrombua Au+k’u=0 8 0°.
26.  Hanmcarp pasznoxenue no chepuyeckuM (GyHKLIUSM IUIOTHOCTH MOBEPXHOCTHBIX 3apsIOB,
MHTyIIUPOBAHHBIX Ha MPOBOAALICH chepe TOUSUHBIM 3apsIoM.

o _Ju,, x=0;
27. Haiiti aBTOMOZIEIBHOE pELICHUE YPABHEHMS TEIUIONIPOBOIHOCTH, €CIIA U (x, O) =10, x<0
, .
28. Haiitu  aBTOMOmenpHOE  pemieHne  MoauduIMpoBaHHOTO  ypaBHeHHs  broprepca

ou _ ,0u_0du
—ty’ —=
or ox 0x’

,rme pUN, u(x,0)=5(x).

[Touck wuHpOpMAUU 111 OTBETOB HAa BONPOCHI I CaMOCTOSITENIbHOM paboThl U
BBIMIOJIHEHUS 3a/laHUll B HEKOTOPBIX CIIydasx MPEArojaraeT He TOJbKO H3yYE€HUE OCHOBHOM
yueOHOW JUTEpaTypbl, HO U TpHUBJICUECHUE JOMOJHUTEILHONW JUTEpaTyphl, a TakKke
MCII0JIb30BaHUE pecypcoB ceTu VHTepHET.

B pamkax camocTosTenbHOM paboThl CTYIEHT TOTOBUT pedepaTUBHYIO paboTy, 00hEMOM
He MeHee 10 cranun. Kaxaplit cTyieHT BBIIOIHIET paboTy MO OJTHOM TEME.
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Jlnst Hanucanusa pedepara HeoOXoauUMO To00paTh JuTeparypy. OOiiee KoJIW4ecTBO
JUTEPATypHBIX HCTOYHHKOB, BKJIIOYAas TEKCThl U3 WHTepHera, (MyONWKAamMM B JKypHAJIaX),
JIOJDKHO COCTaBIIATh He MeHee 10 HanMeHOBaHWU. YUeOHWKH, KaK MPaBUJIO, B JIUTEPATypPHBIC
UCTOYHUKHU HE BXOSIT.

Pedeparsr BemonusaoT Ha ymctax Gopmata A4. CTpaHUIIBI TEKCTa, pUCYHKH, (POPMYITBI
HYMEPYIOT, PUCYHKH CHA0XarOT MOJPUCYHOUYHBIMU HAAMHUCIMH. TEKCT cleayeT medararb
mpudtom Ne 14 ¢ wmHTEpBaIOM MEXAYy CTpokamu B 1,5 umHTEepBasia, 0€3 HEIOMYCTHUMBIX
cokpaieHuii. B koHie pedepara T0JKHBI OBITH CENIaHbI BBIBOJIBI.

B koHI1e paboThI MPUBOAST CIIUCOK UCHOIb30BAHHBIX HCTOYHHUKOB.

Pedepar nomxeH ObITh MOANKMCAH MAarUCTPAHTOM C YKa3aHUEM JaThl ee 0(hopMIICHHUS.

PaboTs1, BEIMOMHEHHBIE 0€3 COOMIOEHUS TIEPEUNCIECHHBIX TPEOOBAaHM, BO3BPAIIAIOTCS
Ha 0paboTKy.

BoimonnenHas maructpaHToM paboTa ompeaensieTcss Ha IPOBEPKY MpernojaBaTesio B
YCTaHOBJICHHBIC CPOKH. Ecnu y mpemnogaBaTens ecTh 3aMe4aHusi, padoTa BO3BPAIAETCS U MOCIIe
UCIpaBlieHUH 1100 BHOBB OTIIPABIISIETCSA HA MMPOBEPKY, €CJIM UCIIPABIICHUS CYIIECTBEHHbIE, TUO0
MPEIBSIBISETCS HAa DK3aMEHE, T/Ie TPOUCXOIUT €€ 3aluTa.

[IpumepHbIe TeMbI pedepaToB MPeACTaBICHBI B 1. 4. 1.

B ocBoeHWM MUCHUTUIMHBI MHBATUIAMH W JIUIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUEHHWE UMEET WHIWBUIyajbHas y4yeOHas paboTa (KOHCYIbTallMH) —
JOTIOTHUTEITFHOE PA3bsICHEHHE YIeOHOr0 MaTepuarna.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CIIOCOOCTBYIONTUM MHIMBUyaTU3allid O0OyUEHUSI U YCTAHOBJICHHUIO BOCITUTATENILHOTO KOHTAKTa
MEXIy IHpernoaaBaTeieM W o00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37]0POBBSI.

7. MarepuajbHo-TexHu4Yeckasi 0a3a, HeoOXoauMasi I  OCYUIECTBJICHHS
00pa3o0BaTeJLHOI0 NMPoIecca Mo TUCHUILINHE

MarepuanbHO-TeXHUYECKOE 00ecreueHue JUCIUILUINHBI U
No Bun pabor
OCHAIIICHHOCTH
1. Jlekunonusble 3aHaTUA | JIeKIIMOHHAsA ayaUTOpHs, OCHAIIEHHAs MPE3ECHTAIMOHHOMN
TEXHUKOW  (IIPOEKTOp,  DKpaH,  KOMIIbIOTEP/HOYTOYK),
COOTBETCTBYIOIIIUM MPOTPAMMHBIM OOECIIEYEHHUEM, a TaKKe
He0oOxoanMol MeOembIo (JOCKa, CTOIBI, CTYIIBS).
(aymuropuu: 129, 131, 133, A305, A307).
2. JlaBoparopHbie KommnbroTepHslii Kinacc, YKOMIIEKTOBaHHBIM KOMIIBIOTEpaMU
3aHATHS c JINIICH3UOHHBIM MpOrpaMMHBIM obecrieueHueM,
He0oOxoanMol MeOembIo (JOCKa, CTOIBI, CTYIIBS).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
107(5), A301).
3. ['pynnoBbie Aynutopus Il CEMUHAPCKUX 3aHSATHUWA, TPYNIOBBIX U
(MHIUBHUIYATIbHbBIC) WHJUBUAYATbHBIX KOHCYJIbTalIH, YKOMILIEKTOBAHHBIE
KOHCYJIbTAIlUU HE00X0UMOM MeOebIo (T0CKa, CTOJIBI, CTYJIBS).
(aynuropuu: 129, 131).
4. Texkymuii KOHTPONb, | AyaUTOpHUS Uil CEMUHAPCKUX 3aHSATHMA, TEKYIIETO0 KOHTPOJIS U
MPOMEXYTOUHAS MPOMEKYTOUHOU aTTCCTallHH, YKOMILIEKTOBAHHAs
aTTeCTaIusI HE0O0X0IMMOM MeOeNbIo (J0OCKA, CTOJBI, CTYbs) (ayIUTOPHUU:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3010, A512), KOMIIbIOTEpaMHU C JINI€H3UOHHBIM
MpPOrpaMMHBIM 00ECTIEYeHHEM U BBIXOJ0M B mHTEepHET (106,
106a, A301)
5. CaMocrosgTrenbHas Kabuner nns caMOCTOSTENbHOW pabOTHI, OCHAIICHHBIN
paboTta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBHIO MOAKIIOYECHUS K
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MarepuanbHO-TeXHUYECKOE 00ecreueHue AUCIUILUINHBI U

No Bug pa6or
OCHAII[EHHOCTD

cetn «MHTEepHET», NPOrpaMMON JKPAHHOTO YBEIUYCHUS,
00ecCIeueHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OPMAIMOHHO-
o0pa3oBaTeNbHYI0  Cpely  YHHBEPCHUTETa, HEOO0XOIUMOM
MeOebIo (I0CKa, CTOMBI, CTYIbS).

(Ayautopust 102a, unTanbHbIi 3a1).

OcymecTBineHne y4eOHOro mporecca NpeArnosaraeT Hajluyue HEeoOXOAUMOro s
peanu3any  JAHHOW TMPOTrpaMMBbl TMEPEUHS MaTepUAIbHO-TEXHUYECKOTO  O00eCTeueHHMs:
ayauToOpuu, OO0OpYNOBaHHBIC BMJCONPOEKLIMOHHBIM OOOpYJOBaHUEM JUIsl  IpE3eHTaLUi
(undpoBOil TIPOEKTOP, IKpaH, HOYTOYK) W HEOOXOMUMOW MeOeNbio (IIOCKa, CTOJNBI, CTYINbA);
KOMIIBIOTEPHBIE KJIACCBI C KOMIIBIOTEPHOW TEXHUKOM C JIMICH3UOHHBIM IPOTrPaMMHBIM
o0ecrieyeHreM 1 He0OXOAUMOM MeOeTbIO (TOCKA, CTOJIBI, CTYIbS) 7S IPOBEACHUS 3aHATHI.

MarucTtpanTsl M IIPENONABaTEIM By3a HMEIOT IIOCTOSIHHBIM JOCTYII K JJIEKTPOHHOMY
KaTaJory yuyeOHOW, METOJMYECKON, HAYYHOU JUTEpaType, MEepUOJMUECKUM HU3JaHUAM U apXUBY
cTarei.
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