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1 Hesan u 3a1a4u M3y4YeHNsl JUCHUUTLTHHBI
1.1 llean ocBOeHUS TUCHHUILIHHDI

HucuuiuinHa «MeToabl MareMaTHYecKod (U3MKM» CTABUT CBOEH ILENIbI0 H3YydeHUE
(GyHIaMEHTAJIbHBIX OCHOB TEOPUM YpaBHEHMH MaTeMmarudeckoil ¢usuku B oObeMe,
HEOOX0AMMOM It OOIIEro pa3BUTUS U OCBOEHHUS CMEXHBIX JUCHMIUIMH — (U3UKO-
MaTeMaTHYeCKOro LUKJA, OBJAJEHUE annapaToM MaTeMaTHYecKoW (U3MKM U NOATOTOBKY K
CO3HATEJIbHOMY BOCIPHUATHUIO MIPOLIEAYDP HMPUKIATIHOIO AHAJIN3a, OCBOCHUE METOJIOB IIOCTPOECHUS
MaTeMaTHYECKUX MOJEJIe Ha OCHOBE ypaBHEHUI MaTeMaTHuecKo Gpu3uku. Llemn aucuminab
COOTBETCTBYIOT ciefyroumm hopmupyembim komnerenusm: OITK-1, OITK-6.

1.2 3agaun AUCHUILIMHBI

OcHOBHBIE 321241 JUCUUIIINHBI:

— YCBOEHHE OCHOBHBIX HJIEH, MOHATHH M ()aKTOB ypaBHEHUN MaTeMaTU4ecKOW (U3UKH,
HEOOXOAUMBIX ISl PEIICHUSI TCOPETUYECKUX U TPUKJIAAHBIX 33]1a4 MPUMEHEHHS TUCIUILINHBL;

(dbopmMHupoBaHrE HABHIKOB ()OPMYIMPOBATH M PEIIATH 334l MATEMaTHYECKOW (U3UKH,
CO3/1aBaTh U UCIOJIb30BAaTh MATEMATUYECKNUE MOJIEIH MPOLIECCOB U OOBEKTOB;

— pacuiMpeHue U yriIyOJIeHHe TEOPETUYECKUX 3HAHUW M pa3BUTUE JIOTUYECKOTO
MBILLUIEHHUS]; TOBEM OOILEro YPOBHS MaTeMaTH4YECKON KYJbTYpbl; (POPMHUpPOBAHUE TBOPUECKOTO
MOJIX0/a K U3YUYEHUI0 (PU3MUECKHUX MPOIIECCOB.

1.3 MecTOo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumumHa «MeTobl MaTeMaTH4eckoi (u3ukm» oTHOCUTCS K «O0s3aTenbHast 9acTb
bnoka 1 «/lucturmuiunel (Moaynu)» y4eOHOTO MiiaHa.

Mecto Kypca B TIOATOTOBKE BBITYCKHHMKA OIPEACISICTCS POJbI0 METOJOB M HUACH
YpaBHEHHMI MaTeMaTU4eCKON (Gu3uKku B (HOPMUPOBAHHMU CIEIHMAIMCTA 1O JH000H obiactu
3HaHWM, CEPbE3HO MCIOB3YIOIIeH MaTeMaTHKy. YpaBHEHUSI MaTeMaTUYeCKOW (PU3UKHU JeKaT B
OCHOBE MAaTEMAaTHYECKUX MOJEJICH pealbHBIX SBICHUH, UCIOJIB3YIOTCS B MOJICIMPOBAHUHU KaK
(GU3HYECKUX, TaK M SKOHOMHYECKHX, M COIIMAIBHBIX IPOIECCOB, a TaKKe B HHKECHEPHO-
TEXHUYECKHUX TPUIIOKeHUsIX. JIaHHBIN Kypc HamboJiee TECHO CBS3aH C TEOPUEH OOBIKHOBEHHBIX
muddepeHIMATBFHBIX  YPAaBHEHHUH, TOCKOJIBKY OOJBIIMHCTBO ypaBHEHUH MaTeMaTHYeCKON
GuU3MKM CBOAATCS TE€M WM HMHBIM CIOCOOOM K OOBIKHOBEHHBIM JUd(epeHInanIbHbIM
YpaBHEHUSM.

HGO6XO)II/IMBIM TpC6OBaHI/ICM K «BXOAHBIM» 3HAHUAM, YMCHUAM U OIIBITY ACATCIbHOCTHU
06y11a}0mer00ﬂ npu OCBOCHHUH I[aHHOﬁ JAUCHMIUIMHBL  ABJIACTCA  OCBOCHHA  KYpPCOB
MAaTEMAaTHYCCKOIro aHalin3a, anre6pbl U TeOMCTpHUU U OOBIKHOBEHHBIX ,Z[I/I(i)(l)epeHI_II/IaHbHBIX
ypaBHeHHﬁ, B O6’B€Me, npeaAyCMOTPCHHOM JIA COOTBETCTBYIOIICT'O HAIIPABJICHUS.

1.4 IlepedyeHp IUIAaHHMPYEMBIX Pe3yJbTAaTOB O0y4YeHHs] 1O JMCHHILIHHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrPpaMMBbI

[Tporpamma omnpenenser o0muii 00beM 3HaHUH, TO3BOJISAIONIMNA CHOPMHUPOBATD Y CTY/ICHTA
npezcTaBieHne 00 OCHOBHBIX MOJIENISX M METO/IaX MaTeMaTHuecKor (pu3HKH, 0OecreunBaronnx
IIMPOKUE BO3MOXHOCTM HX IpPUMEHEHMs. B pe3ynbrare H3ydeHUs IUCUUIUIMHBI CTYIEHT
JIOJIKEH



—3HaTh OCHOBHBIE TIOHATUSA MaTeMaTU4YecKOol (u3uKKW (OCHOBHBIE YpaBHEHHWS,
KJaccu(PUKauio ypaBHEHUH, TTOCTAHOBKU 3ajad); CHeluUKy 3a7ad pelIaeMbIX C IMOMOIIbIO
ypaBHEHUU MaTEMAaTHUECKON (PU3UKH;

— YMETh HaXOAWUTh peIICHUs: OOIue JUII OCHOBHBIX THIOB AH(QepeHInanbHbIX
YPaBHEHMH C YacCTHBIMU IPOU3BOJHBIMH BTOpPOro mopsaka, 3axad Komwm s ypaBHEHHH
napaboIMYecKoro M TUNepOONIMYECKOro THUIOB, HAYaJbHO-KPAEBBIX 3a/ad JJs ypaBHEHHN
napaboJIMYEeCKOro U THUNepOoJMYEeCKOro THUIIOB B OrPaHMYEHHBIX 00JacTsAX, BHEIIHUX U
BHYTPEHHUX KpPaeBbIX 3aJay Uil YpPAaBHEHMH JJUIMOTHYECKOrOo THUIA, YMETb JIOKa3bIBaTh
U3Y4aeMbIE TEOPEMBI;

— BJIa/IETh OCHOBHBIMU METOJIaMHU PEIICHUSI HAYaJIbHBIX U KPACBBIX 3a/1a4 JUIsl yPAaBHEHUI
MaTeMaTH4eCKON (U3MKU U OBITH CIIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIIAIHYIO 3a/1ady Ha
s3BIK UG (QEepeHITMATBHBIX ypaBHEHUH C YaCTHBIMU TPOU3BOJHBIMHU WM HWHTETPATBHBIX
YpaBHEHUU U ONPENETUTh IyTH €€ PEeIICHUsI.

N3ydyenune naHHOW yueOHOW MUCHMILTMHBI HAMpPaBIEHO HA OBJIAJIEHUE OOYYaOLIUMCS
CIEYIOIUMU KOMIETEHITUSIMHU:

OIIK-1 CnocofeH NMPUMEHAITH €CTeCTBEHHO-HAYYHble M OOIIeMHKeHEPHbIe 3HAHMS,
METOAbl MAaTeMAaTHYeCKOTr0 aHAJH3a M MOJEJHPOBAHUS, TEOPETHYECKOTr0 W
IKCIEPUMEHTATBHOI0 MCCJIeJOBAHUS B TPodecCHOHAIbHOI 1eTeJIbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3n.3) CnocoGeH npuUMEHITH (QyHIaMEHTAIbHBIC
3HaHUS, TIOJYYCHHBIC B 00JaCTH MaTeMAaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK, H
UCTIOJIB30BAaTh MX MPHU aHAIN3E IPEIMETHON 00IacTH
HOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH U MEXAYHAPOIHBIA OMBITB B
001acTH MaTeMaTH4eCKUX W (WJIM) eCTECTBEHHBIX HAayK, W HCIIOJIIb30BaTh MX B
npoeCCUOHATIBHOM I TETbHOCTH

YMmerthb HOIIK-1.4 (06.016 A/30.6 VY.l1) Hcnonb3oBaTh CYIIECTBYIOLIUE THIIOBBIC
pelIeHus 1 a0I0HbI PU aHAJTN3€ BXOIHBIX JTAHHBIX

Baagers MOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMOAEHUN M H3MEPEHUH,
COCTaBJIEHUE UX ONHMCAaHUI U (POPMYIMPOBKA BHIBOJIOB
NOIIK-1.8 (40.001 A/02.5 [dp.2 Tna.) HesarensHOCTh, HAIIpaBJICHHAs HA PEIICHUE
3aa4 aHAJIUTHYECKOro XapakTepa, IMpeanojararolliuX BbIOOp M MHOroodpasue
aKTyaJbHBIX CIIOCOOOB pEIICHUsS 3a/a4, C HMCIOJIb30BaHUEM (yHIaMEHTAIbHBIX
3HaHUH, MOJYYEHHBIX B 00JIACTH MAaTEMAaTUYECKUX U (M) €CTECTBEHHBIX HAYyK

OIIK-6  CnocoGeH aHAJIM3UPOBATH U Pa3padaThbIBATh OPraHU3ALMOHHO-TEXHUYECKHE U
IKOHOMMYECKHEe NMpouecchl ¢ MPUMeHEeHMeM MeT0J0B CHCTeMHOI0 aHAJIu3a M
MaTeMaTH4YeCKOIro MOJAeTHPOBAHHUSA

3Harth NOITK-6.1 (06.016 A/30.6 3u.3) Llenu u 3ama4vi TPOBOJAMMBIX HCCIICAOBAHUNA H

pa3paboTOK, METOJIbl MAaTeMaTUYeCKOro MOJICIMPOBAHUS JI pelIeHHs 3a/1ad B
obyacTi MpoeCCHOHATBHON e TETFHOCTH

YMmerh NOIIK-6.6  (40.001 A/02.5 VY.3) [IlpuMeHAT, METOABI  TPOBEICHUS
IKCIIEPUMEHTOB, MaTEMaTHYECKOE MOJICTUPOBAHNUE Ul PELICHU 3a/1a4 B 001acTh
PO eCCHOHAIBHON e TENHHOCTH

Baagers MOIIK-6.11 (40.001 A/02.5 [p.2 Tn.) JesrenbHOCTh, HampaBicHHAsS HA PEIICHUE
3a1a4 aHAIMTHYECKOTO XapakTepa, MPeroNiaraolix BBIOOp M MHOroodpasue
aKTyaJIbHBIX CIOCOOOB pEIICHWS 3a7ad Ha OCHOBE METO/IOB MAaTeMaTHYECKOTO
MOJIETTUPOBAHUS



PCSYJ'II)TaTI)I O6y‘IeHI/I${ M0 AUCHUILIMHE OJOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHSA BCEX

BUJOB KOHTAKTHOH H
YTBEP)KJICHHBIM YUY€OHBIM TLTAHOM.

CaMOCTOSITENIbHOW  paboThI

0o0ydJarmuxcsi B COOTBETCTBHH

C

KOI[ 1 HAaMMCHOBAaHUEC UHAUKATOpaA

Pe3yJ’ILTaTH OGy‘IeHI/Iﬂ o AUCLUILIINHC

OIIK-1 Cnoco0eH NpUMEHSTh €CTECTBEHHO-HAYYHBIE M OOIIEUHKEHEPHbIE 3HAHUS, METOIbI
MaTEeMaTHYeCKOro aHaJIN3a U MOAEIMPOBAHUSA, TEOPETHUECKOTO U 3KCIIEPUMEHTAILHOTO

HCCJIICOO0BAaHUsA B IIPO

€CCUOHAJILHOU NIEeITENbHOCTH

HOIIK-1.1  (06.016 A/30.6 3n3) Cmocoben
HNPUMEHATH (yHIaMEHTAJIbHEIC 3HAHMS, OTydeHHEIE B
00JIaCTH MAaTEeMaTHYECKMX M ECTECTBEHHBIX HAyK, H
UCHOJIb30BaTh MX IIPU aHAIIU3€E MPEIMETHOI 001acTH
HMOIIK-1.2 (40.001 A/02.5 3u.2) OTedyecTBCHHBIN H
MEXAyHapOIHBIH OMBIT B B 00JAaCTH MaTeMaTHYECKHUX
n (WIM) €CTeCTBEHHBIX HAayK, M HCIIOJB30BaTh HX B
npodecCHOHANEHOH AesSTeNEHOCTH

HOIIK-1.4 (06.016 A/30.6 VY.1) MHcnonb3oBath
CYIIECTBYIOIME THUIIOBbIE PELICHHs M IIa0JIOHBI IIPH
AHAJIM3€ BXO/IHBIX JaHHBIX

HOIIK-1.7 (40.001 A/02.5 Ta.2) IIpoBeneHue
HaOMIONeHNH 1 M3MEPEHUIl, COCTABICHHE WX OMMCAHUN
¥ (HOpMyIHPOBKa BBIBOJIOB

HOIIK-1.8 (40.001 A/02.5 [p.2) [esTenbHOCTS,
HalpaBJICHHass Ha pelleHHe 3ajad aHaJIUTHYECKOTO
XapakTepa, IPeIoJarallliux BEI0Op 1 MHOrooOpasue
aKTyaJbHBIX  CIIOCOOOB  pemieHus  3ajad, C
HCIIOIb30BaHHEM (yHIaMeHTAIBHBIX 3HAHUH,
MOJTYYEHHBIX B OO0JAcCTH MaTeMaTHYeCKHX W (WJIH)
€CTECTBEHHBIX HAYK

3HaeT: OCHOBHBIC MOHSTHUS U MOJEIHU U METOIbI
MaTeMaTHYeCKO  (U3MKH;  MaTeMaTU4YecKHe
bopMyITUPOBKHI OCHOBHBIX MOHATUHN u
YTBEPXKICHHI; CHENU(UKY 3a7ad pPEHIaeMbIX C
MOMOIIBIO YpaBHEHUI MaTeMaTuyeckoi pusuku

Ymeer: IIEPEBECTU 3a1a4y Ha  S3BIK
T depeHMaIbHbIX yYpaBHEHUH C YaCTHBIMHU
IMPONU3BOAHBIMU; BI)I6I/IpaTI> U aHaJIu3upoBaATH
METOABl pELIeHHs IIOCTABICHHOM 3ajauu MU
CpeACTBa TMPOrpaMMHOI0 obecrieueHus: (B TOM
qucie CIEeLUAIN3UPOBAHHOIO) e ux
peanuzanuy; (HOpMyIMPOBATE M COAEPKATEIBHO
MHTEPIPETHUPOBATH PE3YNIbTAThl PELICHUS 33124

Baageer: ocuoBHoi TEPMHUHOJIOTHE W TOHSATUHHBIM
armnapaTom;, OCHOBHBIMH AHAJIUTUNYCCKNMU u
YUCJIICHHBIMA METOJAaMH pELICHHs YPaBHECHUU B
YaCTHBIX IIPOU3BOJHBIX HaBbIKaMU
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKIACHUN

OIIK-6 CnocobeH aHanu3upoBaTh U pa3pabaThiBaTh OPraHU3alMOHHO-TEXHUYECKUE U
SKOHOMHUYECKHE MPOIIECCH C MPUMEHEHUEM METO0B CUCTEMHOT0 aHAJIN3a U
MaTE€MaTUYeCKOro MOJAEITUPOBAHMS

HOIIK-6.1 (06.016 A/30.6 3u.3) lLlenu u 3amauu
MPOBOAMMBIX HCCICAOBAaHUM M Pa3pabOTOK, METOJbI
CHCTEMHOTO aHanmM3a " MaTeMaTH4eCKOro
MOJICJIMPOBAHUs JUIsl pEUIeHHs 3a1a4 B  obnactu
npoeCcCHOHANBHO A TENbHOCTH

HOIIK-6.6 (40.001 A/02.5 V.3) IIpuMeHSATs METOABI
MPOBE/ICHHUS IKCIIEPUMEHTOB, MaTeMaTHIeCcKoe
MOJIENMPOBAaHUE [JIsl pEIIeHHs] 3afgad B obiactu
IpoeCCHOHAITBHOM ACSITeIBHOCTH

HOIIK-6.11 (40.001 A/02.5 Ip.2 Tna.) [eATenbHOCTS,
HanpaBJIeHHass Ha pEIICHHE 3aj]a4 aHaJIUTHYECKOTO
Xapakrtepa, MpeJoaralouux BeI0Op 1 MHOrooGpasue
aKTyaJlbHBIX CIIOCOOOB pelICHHS 3a/ad Ha OCHOBE
METOJI0B MATEMATHIECKOT0 MOIETUPOBAHHUS

3HaeT: MaTeMaTH4eCKHME MOJEIM OCHOBHBIX
NPWIOKEHUH  Teopun  AuPPepeHInanbHbIX
YPaBHEHHI; OCHOBHBIE METOJBI PEIICHUS 3anady
MaTeMaTH4ecKOn ¢bu3uky; OCHOBHBIE
NPUKIAJHBIE  TAKEThl, HCIHOJb3yEMBIE  JJIA
pellleHus] YpaBHEHUHN B YaCTHBIX IPOU3BOJAHBIX.

YMeer: HaxoAMTh peUleHus: olmme  Juis
OCHOBHBIX TUIIOB g depeHINATbHBIX
YPaBHEHUH € YaCTHBIMHU NPOU3BOIAHBIMU BTOPOTO
MOPSATIKA; HCII0JIb30BaTh JJIEKTPOHHbBIE
TEMaTUYeCKHE Pecypchl Ul YriyOsleHus 3HaHuM
110 M3y4aeMOW JUCLUIIIINHE

Bananeer: HaBbIKaMu  pelIeHHs  33daud U
UHTEpIIpETallud  Pe3yiIbTaTOB B  TepPMHUHAX
NPUKIAJAHON 00JIaCTH; HAayYHO-METOIMYECKUM
arrapaTom TEOPUH G depeHINaTbHBIX

YpaBHEHUI; HABbIKAMU MOCTPOCHUS MPOCTEUIINX
MOJIEJIEN MTPOLECCOB
METOIaMH MCCIIEIOBAHUS MOJIEJIEH MPOIECCOB

[Ipouiecc ocBoeHus AUCHUILIMHBI «MeToabpl MaTeMaTHyecKol (U3MKW» HampaBlieH Ha
NOJy4YeHUs: HeoOXoauMoro obObema 3HaHMH, oTBevarommx TtpedoanusMm @OI'OC BO wu



o0ecrneuynBarIUX YCIEIIHOEe BeleHUE OakalaBpOM IPOEKTHOM, aHAIMTUYECKOH M HAay4dHO-
UCCIIEIOBATEIILCKOW JESITETbHOCTH, BIAJCHUE METOIUKON (OpMYIMpPOBAHUS U PELICHUS
IOPUKIAJHBIX 3a/a4, a TaKKe Ha BBIPAOOTKY YMEHMH HpPHUMEHATb Ha IPaKTHKE METOJIb
MaTeMaTH4eCcKoro obecrieueHust HHHOPMAITHOHHBIX CUCTEM.

WHaukaTtopel  JOCTHXKEHMS KOMIIETEHLUMH  CUMTalOTCs  CQOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YyJIbTATOB O0YUEHHUS.

2. CTpyKTYypa U coiep:KaHHe TUCUUILINHBI.
2.1 PacnipenesieHue TPY10éMKOCTH JMCHUILIMHBI 10 BUAaM padoT

OO0Omast TPYJOEMKOCTh JTUCHUIUIMHBI  COCTaBisAeT 4 3a4eTHBIX eauHuI, 144
akagemMudecknx yacoB. Kypc «MeTosbl MaTeMaTHuecKoi (M3UKH» COCTOUT W3 JIEKIIMOHHBIX U
OPAaKTUYECKUX  3aHATUH, COMPOBOXIAEMBIX  PETYISPHOM  MHIAMBHIYaIbHOH  paboTOi
IpernoJiaBaTessi Co CTYACHTaMH B IPOILIECCE CaMOCTOSTEIbHON paboThl. B koHIE 5 cemectpa
MPOBOJUTCA 3a4eT U OK3aMeH. [lporpamMMoil AMCHUIUIMHBI TPEeAyCMOTpeHbl 34 yacoB
JIEKIIMOHHBIX, 34 YaCOB MPAKTUYECKUX 3aHITHUH.

Cemectp
. Bcero
Bun yuebnoit pabotsl (4acer)
4acoB
5
KonrakTHas pa6ora (Bcero) 74,5 74,5
B ToMm uncne:
3aHATHSA JIEKIIUOHHOIO TUIA 34 34
3aHATHA CEMUHAPCKOTrO TUMA (CEMUHAPBI, MPAKTUYECKUE 34 34
3aHSITHSL)
JlabopaTopHbIe 3aHATHS - -
HNuasi konTakTHas padora:
KonTpons camoctostensHor padoTsl (KCP) 6 6
[Tpomesxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTelibHast pa6oTa (Bcero) 33,8 33,8
B ToMm uucne:
KypcoBas padora - -
[TpopaboTka yuyeObHOro (TeOpEeTUYECKOro) MaTepuana 15 15
[ToaroToBka K TEKyIieMy KOHTPOJIIO 18,8 18,8
KoHTpoJib: 3aueT, Jk3aMeH
[ToaroToBKa K 3K3aMeHY 35,7 35,7
O01mas Tpy10eMKOCTh qac. 144 144
B TOM 4HC/Ie KOHTaKTHas | 45 74.5
pabora
3a4. ef 5 5)

2.2 CTpyKTypa AMCUMIIIMHBI

Pacrnipenenennie BuoB yueOHOM pabOThl U UX TPYAOEMKOCTH IO pa3zesiaM JUCIUIUINHBI.
Pa3znensl qucuumimHel, n3ydaeMele B 5 cemecTpe
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KonnuecTBo yacoB
No HaumenoBanue paznenon Ayputopaast | Breayauropras
Bcero pabota pabora
JI 113 CPC
1 [ToctanoBka U kIaccudukaus 3agad 16 5 5 4
MaTeMaTHYECKOW (PU3UKH
2 YpaBuenus runepoonuyeckoro tuna. OCHOBHbIE 19 5 5 7
3aJ1a4¥ ¥ METOJIbI UX PEIICHHSI
3 YpaBuenus napadonuyeckoro tumna. OCHOBHbIE 21 5 8 7
3aJ1a4¥ ¥ METOJIbI UX PEIICHHSI
4 YpaBHeHus syummntTudeckoro tuna. OCHOBHBIC 23 8 8 7
3aJ1auH.
5 [IpumeneHne HHTETpaIbHBIX PeoOpa3oBaHUl K 18.8 8 4 68
PEIICHUIO 33/1a4 MaTEMaTHYECKON (HU3UKH ' ’
6 | O630p NIPOHICHHOTO MaTepraia U IPUEM 3a4eTa 4 — 2 2
Htoro nmo pazaenaM JuCHUTIINHBI 101,8 34 34 338
Kontposb camocrositensHoM padotsl (KCP) 6
[ToaroTroBka K NpOMEKYTOYHOMY KOHTPOJIIO 3H,7
[Tpomesxxyrounas arrecrauus (MKP) 0,5
Hmozo mpyooemkocmao 144

[Tpumevanue: JI — nmexuum, JIP — naGopatopusie 3anstus, CPC — camoctositenbHas pabora

CTYACHTA.

2.3 Coaeprxanue pa3aeioB JUCHUIIHHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTBI 1 UX TPYAOECMKOCTH 110 pa3aciiaM JUCHUILIINHBI.

HaunmenoBanue dopma TEeKyIEero
No Coneprxanue pasjiena
paszuena KOHTPOJIS
IlocTtanoBka u [Ipeamer u 3agaun MaTeMaTH4eCKon Pu3NKe, ee KP, KP
KJ1accu(uKanus 3a/1a4|MeCTO B €CTeCTBO3HAHUU. BBIBOJI OCHOBHBIX ypaBHe-
MaTeMaTHYeCKOU HUM Matematnyeckoi pusuku. HauanbHble u
¢buzukn rpann4Hble ycnoBusd. [locranoBka 3amayu. 3anaya
Kommu. Teopema Kopanesckoit. KoppekrHocTh
MIOCTAaHOBKHM 33J]au MaTeMaTHUeCKON (PU3HKH.
1. [Tpumep Anamapa. [ToHsiTHE 000OIIEHHBIX pEIIeHUN
3aJ]ay MaTeMaTH4ecKol (PM3MKU U MPOCTPAHCTBA
Cob6onesa. [IpuHIUN cyneprno3nuu Ass JUHEHHBIX
3ajjau MaremaTuueckoit ¢pusuku. Kinaccuduxanms
YPaBHEHUI BTOPOTO MOPAIKA, TMHEHHBIX OTHOCH-
TEJIBHO CTAPUIMX ITPOU3BOAHBIX. XapaKTEPUCTUKH.
IIpuBeneHNE ypaBHEHUN K KAHOHUYECKOMY BUIY
YpaBHeHUs 3amauva Komm i1 BomHOBOTO ypaBHeHUs. @opMmyina KP, KP
runepbonuueckoro  |/[Jamambepa. CymecTBoBaHue, €AMHCTBEHHOCTb, yC-
tumma. OCHOBHBIE TOHYMBOCTH pemieHus. O000IEeHHOEe PeIIeHHE.
3a1auu 1 MeTonbl ux |Pemenne 3agad Ha mosmynpsaMoi. @opmyiibl
2. |peuieHus [Tyaccona u Kupxrogda. KoppekTHoCTh HOCTaHOBKH
3amaun Komm a1 BOJTHOBOTO ypaBHEHMs. 3agaqa
Komm 1151 HEOAHOPOJHOTO YPaBHEHUH.
KpaeBble 3a1aum 111 BOTHOBOTO YpaBHEHUs. DOpMyIIbI
I'puna. TeopeMbl eAMHCTBEHHOCTH, YCTOWYMBOCTH.
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HaumenoBanue dopma TEKyIEro
Ne Coneprkanue pazaena
pazzena KOHTPOJIA

3anaua typma—JInyBuiis. Merop pa3aeneHus

nepemeHHbIX (Dypbe). TeopeMbl CylecTBOBaHUSI.
Pemienve HeoqHOPOIHBIX 3a/1a4 MeTOI0M Dyphe.
Oynkuuu beccens. 3amada o konebaHuu KPyTiaon

MEMOpaHBI.
YpaBHeHust HavanbHo-KkpaeBble 3aa4 11 YpaBHEHUS KP
napaboIMYECcKOro TEIoNnpoBOAHOCTH. [ IpuHun Makcumyma. Meron
tna. OCHOBHBIE dypbe penieHus KpaeBbix 3a1a4. TeopeMbl
3aJ1a4 ¥ METOJIbl UX |€AMHCTBEHHOCTH, YCTOMUMBOCTU. CyIIECTBOBAaHHUE
3. |peuieHus pemienus. 3agaua Ko 1151 ypaBHeHUs

TEIIONPOBOAHOCTH. TeopeMbl €JUHCTBEHHOCTH,
ycroruuBoctH. yHnamenTanbHoe pemienue. M-
terpain Ilyaccona. o-pynkums Jupaka. 3agaun Ha
nonynpsmoii. Merox dynakmwmii ['puna.

YpaBHeHUs OO0mrme cBOICTBAa TAPMOHUYECKUX (DYHKIIHHA. KP
JUIMITHYECKOTO [TpuHIMN MakcuMyMa Jij1sl TApMOHUYECKUX (DYHKLUH.
tuna. OCHOBHbIE Oneparop Jlamiaca B KpUBOJMHEHHBIX KOOPAUHATAX.
3amaun. Teopus dyHaaMeHTaIbHOE peleHue ypaBHeHus Jlamnaca (B
IIOTEHLIAaja IPOCTPaHCTBE, Ha IUI0CKOCTH). KpaeBble 3agaun ams
4 ypaBHenul Jlamnaca u [lyaccona. Teopembl
equHcTBeHHOCTU. DyHkimu ['puna 3anaun upuxie.
WNHuTterpanbHble ypaBHeHMs. Teopus noTeHana.
CseneHue KpaeBbIx 3a1a4 K M HTerpansHbIM
ypaBHeHusaAM. Cy1iecTBoBaHue petieHus. Meron
pa3esIeHUs] IEPEMEHHBIX PELLIEHUS KPAeBbIX 3a/1a4 B
MPOCTEUIINUX 00JIACTSIX.
[Ipumenenue [TpeoOpasoBanue Jlamnaca. [IpeoOpazoBanus @ypbe KP
UHTETPaJIbHbBIX (9KCTIOHEHIIUATIBHOE, SiN-, COS- MpeoOpa3oBaHus,
5 npeoOpa3oBanuii kK |KoHeuHble. [IpeoOpa3oBanus beccens, Mennuna.
" |peleHHIo 3a1a4 ITprmepsl TPUMEHEHNSI HHTETPATIbHBIX
MaTeMaTHYeCKOU peoOpa3oBaHuil K PEIICHUIO 33/1a4 MaTeMaTH4YeCKON
¢$u3uku bu3uKN.

2.3.1 3aHaTHA JeKIHOHHOr0 THIIA

Paznen 1. Ilpeamer u 3agaum mMaremaTuyeckod (U3HKe, €€ MECTO B €CTECTBO3HAHUHU.
BbiBo# OCHOBHBIX ypaBHEHMI MaTemaruueckod (usuku. HauanbHble W TpaHUYHBIE YCIOBHS
(2 u.). MocranoBka 3amau. 3agaya Komm. Teopema KoaneBckoit. KoppekTHOCTh MOCTaHOBKH
3aa4 MaTemaruueckoil ¢usuku. [Ipumep Anamapa (2 u.). Knnaccudukanust ypaBHeHUt BTOporo
NOpsIJIKA, JTUHEMHBIX OTHOCHUTEIBHO CTapIIMX IPOU3BOJAHBIX. XapakTepucTHKHU. lIpuBenenue
YpaBHEHUH K KAHOHUYECKOMY BHY (2 4.).

Pa3znen 2. 3amaya Komm nns BonmHoBoro ypaBHeHus. @opmyna JlanambGepa. @opmyiisl
[Tyaccona u Kupxroga. KoppexktHocTs ocTaHoBKHY 3a7auu Koy a1t BoHOBOTO ypaBHeHus (4
4.). HauvanbHo-KkpaeBble 3amauu Ajii BOJHOBOro ypaBHeHus. ®opmyinbl ['puna. Teopemsl
€IMHCTBEHHOCTH, ycToWuuBocTH (2 4.). 3amaua Ulrypma —JlmyBumnsa. Meron pasaeneHus
nepemeHHbIX (Dypoe) (2 4.).

Paspnen 3. HawanpHo-kpaeBble 3ahadd JUIsl YpaBHEHHS TEIUIONPOBOMHOCTH. [IpnHImmn
MakcuMyma (2 4.). Merog @yppe pelieHus KpaeBblX 3a1ad. TeopeMbl €IUHCTBEHHOCTH,
ycroiunBoctu. CymectBoBanue pemenus (4 4.). 3amava Komwm ang  ypaBHeHuUs
TEIIONPOBOAHOCTH. TeopeMbl €TMHCTBEHHOCTH, YCTOWUUBOCTH (2 4.).

8




Pa3nen 4. OOmme cBoiicTBa rapMoHuWyeckux GyHkumid. [IpuHIMN Makcumyma st
rapmonndeckux ¢Gynkumii (2 4.). KpaeBble 3amaum mis ypaBHenuit Jlarumaca m Ilyaccona.
Teopembl enuacTBeHHOCTH (2 4.). ®ynkumu ['puna 3agaun dupuxne u Heiimana, ux cBOMCTBA.
[Toctpoenne dpynxmuu ['puna. (2 4.). MeToa pa3neneHusi IepeMEeHHbIX PEIICHUs KPAaeBbIX 3a7a4
B IIpOCTEUIIMX 00macTsax (2 4.).

Pa3znen 5. IlpeoOpazoBanus Dypbe (SKCHOHEHIMANIBHOE, Sin-, COS- MpeoOpa3oBaHWs,
koHeuHble (4 4.). IlpeoOpaszoBanme Jlammaca. Ilpumepbl TnpuUMEHEHUS HWHTETPATBbHBIX
npeoOpa30BaHMM K PEIICHUIO 3a7]a4 MaTeMaTHIeCKON Gu3HKH (4 4.).

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

Pa3nen 1. YpaBHEHUS B YacCTHBIX MPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJHOPOIHOCTS,
npuMepbl. BBIBOJ ypaBHEHHS MaJbIX MONEPEYHBIX KOJEOAHUN CTPYHBI M MAJBIX MPOJOIBHBIX
KoJie0aHUM CTEp>KHS, MHTETPaAJIbHBIN 3aKOH COXpaHEHHsS KOJIMYecTBa ABMKeHHs. HauanbHble u
rpanuuHble ycioBus. [loctanoBka 3a1a4. BeiBos ypaBHEHUS TEIIONPOBOJHOCTH, UHTETPAJIbHBIN
3aKOH COXpaHEHHs »Hepruu. BeiBoj ypaBHeHUs nuddy3un, HHTErpaNbHBINA 3aKOH COXpaHEHUS
KoJuyecTBa BemlecTBa. HavanbHble W rpaHuyHbie ycioBus. l[locranoBka 3amay. BwiBona
YpaBHEHUU T'HJIPOJIMHAMUKY U aKyCTUKH. Y PaBHEHUS YCTAHOBUBILMXCA IpoueccoB. ['paHndHbIe
ycnoBus. [locranoBka 3amau. Knaccudukamnus ypaBHEHHN 2-TO TIOPSAKAa MHOTHUX ITEPEMCHHBIX.
Knaccudukanus ypaBHeHHI 2-ro TOpsSAKa C JBYMS HE3aBUCHUMBIMU T€pEMEHHBIMH,
XapaKTePUCTUYECKOE YpaBHEHHWE M XapakTepUCTHKU. llpuBeaeHue ypaBHEHUW C JBYyMS
HE3aBUCUMBIMH TEPEMEHHBIMU K KAHOHMYECKOMY BHIY (ypaBHEHHS C TOCTOSHHBIMHU
kodp¢uimentamu). [lpuBeneHne ypaBHEHHMI C JBYMS HE3aBHCHUMBIMH TIGPEMEHHBIMH K
KaHOHMYECKOMY BHIy (ypaBHEHUsT C TMepeMeHHbIMH Kkoddduumentamu). I[IpuBenenue
ypaBHEHUH C ABYMsI HE3aBUCUMBIMH MEPEMEHHBIMU K MPOCTEHIIIEMY BUIY

3aoauu ona peuwieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHHK 3a1a4 110 MaTeMaTH4YE€CKON
¢duzuke,

2) EBnokumoB A.A., ITasnoBa A.B., Py6uoB C.E. YpaBHeHus: MaTeMaTu4eckoil (pu3nKu.
Metoauueckue yka3aHusl.

OcHoBHble ypaBHeHMs. HauanbHble 1 rpaHnuyHble yciaoBus. [locranoBka 3amau. 1-4 crp.
8,6-9 ctp. 9. (2)

Knaccudukanus ypaBHeHHMI 2-TO TOpsAIKa MHOTHX IepeMeHHbIX. Kiaccudukamms
YpaBHEHUU 2-TO MOpsIKa C IBYMsS HE3aBHCHUMBIMHU MepeMeHHbIMHU. [IpuBeneHue ypaBHEHUU C
JIBYMsI HE3aBUCUMBIMU TEPEMEHHBIMH K KaHOHMYECKOMY BHUIY (YpaBHEHHUS C TOCTOSHHBIMU
koad¢unmentamu). 6-11 (1, rmasa 1), 1-4 ctp. 8, 6-9 c1p. 9 (2).

[TpuBenenne ypaBHeHUH C IBYMsI HE3aBUCUMBIMHU TIEPEMEHHBIMH K KaHOHUYECKOMY BULY
(ypaBHEHHMsI ¢ mepeMeHHbIMU K03 uumentamn). 1,5,7 crp. 13

[TpuBeneHue ypaBHEHUH C ABYMSI HE3aBHCUMBIMU TIEPEMEHHBIMH K TIPOCTEHIIIEMY BUY.
12-16 (1, tnaBa 1), 7-9 ctp. 14, 1, 13, 18,21, 25 ctp. 14-15 (2).

Pa3nen 2. Metos XapakTepuCTHK PeIIeHUs YpaBHEHUH TUNepOomueckoro tuma. Pemenne
3anayn Kommm mist onHOMepHOTO BOJTHOBOTO ypaBHeHHs. @opmyna [lamambepa. Pemenue 3agau
Ha TMOJYyOpsIMOM JUIsi OAHOMEPHOTO BOJIHOBOTO ypaBHeHHs. Pemenne 3amaum Komm miist
ypaBHEHHUS THUMEPOOINYECKOr0 THUIA B MPOCTPAHCTBE U Ha TUIOCKOCTH. MeTton dypbe pemieHus
KpaeBbIX 3aJ1a4 JIJIsl ypaBHEHHUH TUIIEPOOTNYECKOTO THUIIA.

3aoauu ona peutenus no memam pazoend.



1) bynak b.M., Camapckuii A.A., Tuxonos A.H. COopHHK 3a7a4 10 MaTeMaTHU4ECKOU
dusuxe,

2) EBnokumoB A.A., ITaBnoBa A.B., PyouoB C.E. YpaBHeHnus: MaTeMaTu4eckoil (hU3HKH.
MeTtonudeckue yka3aHusl.

Metoa XapakTepUCTHK PEIICHHUs YpaBHEHHUH THUIIEPOOIMUYECKOrO THIA. Pemenune 3aqaun
Komu s omHoMepHOTro BoiHOBOTO ypaBHenus. @opmyna lamambepa. 73, 74 (1 rmara 2) (1),
1,3-5,8,11,13,14 ctp. 18 (2).

Pemenue 3amau Ha mOAynpsiMOW JUIsi OJHOMEPHOIO BOJHOBOIO ypaBHEHUs. Mertoa
npoospkenuit. Meroa xapakrepuctuk. 61,62 (1, rmasa 2) (1), 1-4,9,10 ctp. 22 (2).

Pemenune 3amaun Komm mist ypaBHEHUsI THIIEPOOIUYECKOTO THIIA B MPOCTPAHCTBE U HA
miockoct. @opmyisl [Tyaccona u Kupxroda. 15, 16 ctp. 18 (2).

Meton @ypre perieHns: KpaeBbIX 3aj1a4 JJs ypaBHEHUH rurnepOonudeckoro tuma. 104,
110 (1, rnasa 2), 10,12 ctp. 33 (2).

Paznen 3. Pemenne HauanbHO-KpaeBBIX 3ajad JUIs YpaBHEHUH NapaboNMYecKOro THUIA.
Meton @ypbe. Meron @ypbe perieHust HeOJTHOPOIHBIX 3a]1a4 [yl ypaBHEHUH apaboIMyecKoro
tuna. Pemenue 3anaun Komm 11 ypaBHenus terionposognoctu. @opmyia Ilyaccona.

3aoauu ona pewieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHHK 3a1a4y 110 MaTeMaTH4ECKON
¢dusuke,

2) EBnokumoB A.A., [TaBnoBa A.B., Pyonos C.E. YpaBHeHus mareMaTu4eckon (pU3MKHU.
Meroaunueckue ykazaHusl.

Pernienne HadanbHO-KpaeBBIX 3ajad Uil YPaBHEHUH mNapaboMyeckoro tuma. Meron
®ypse. 30, 33, 34 (1, rnasa 3), 3-8, 11 ctp. 33 (2).

Meton @ypbe penieHus: HEOJHOPOIHBIX 3a/lad Jisl ypaBHEHUN MapaboIMyecKoro THIa.
9,17 ctp. 33, 20,24,25 ctp. 34. (2)

Pemenue 3anaun Komm 1y ypaBHeHus temtonpoBogHocTd. @opmyna Ilyaccona. 66,68
(1, rmama 3), 1-3 ctp. 24 (2).

Meroxa npoo/KeHni pereHus 3a1a4 Ha noxynpsmoit. 79,80,86 (1, rmasa 3), 4,5 ctp. 24

(2).

Paznen 4. N'apmonunueckue Gynkiun. OcHOBHBIE CBOMcTBa. PelieHne kpaeBbIxX 3a1a4 AJs
ypaBHeHus Jlamnaca B npocreimumx obnactsax. Meron ®@ypoe. Meron @ypbe pelieHus: KpaeBbIX
3a1a4 g ypaBHeHus [Iyaccona B kpyre u KoJble.

3aoauu onsa pewtenus no memam paszoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a/1a4 MO MaTeMaTUYEeCKOH
¢dusuke.

2) EsnokumoB A.A., IlasnoBa A.B., PyouoB C.E. YpaBHeHus MateMaTuueckoil (pu3nku.
Meronnueckue yka3zaHus.

Pemenue kpaeBbIX 3amad ais ypaBHeHus Jlammaca B mpocrtemux oOmacTsax. Merton
Oypse. 14 (a,B,1), 70 (1 rnasa 4), 28-30 ctp. 34 (2).
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Meton @ypre penieHust KpaeBbix 3a1a4 s ypaBHeHus [lyaccona B kpyre u konsbie. 30,
31, 34 (1 rnasa 4), 31 ctp. 34 (2).

Pa3nen S [IpeobpaszoBanue Jlamnaca, [IpeobpazoBanue @ypbe (IKCIOHEHITMAIBHOE). Sin-,
cos-nipeoOpazoBanus Dypbe Ha TOTYPSAMOIA, KOHEUHBIE Mpeobdpa3oBanus Dypee.

3aoauu ona peuwieHus no memam pazoend.

[TaBmoBa A.B., PybuoB C.E., CwmwupHoBa A.B. IlpumeHeHne HUHTErpaIbHbBIX
npeoOpa3oBaHU K PEIICHUIO 331a4 JUIl ypaBHEHUH B YacTHBIX MPOM3BOAHBIX. MeTonnveckue
yKa3aHUsl.

[IpeobpazoBanue Jlamnaca, [Ipeo6pazoBanue Oypbe (3kcnoHeHuanpHoe). 1,2 cp. 9; 1,5
ctp. 19, 2,6 ctp. 19.

sin-, cos-npeoOpa3zoBanust Pypbe Ha MOTYIPSMOM, KOHEUHbIE IpeoOpa3oBanus Dypwe. 7
ctp. 20, 1,2 ctp. 25, 3,4,9,10 cTp. 26.

2.3.3 JIaGopaTopHbIe 3aHATHS

VY4eOHblil I1aH He MpeaycMaTpUBaeT JJaOOPaTOPHBIX 3aHATHH MO AMCLUUILUINHE «MeTobl
MaTeMaTHUECKOW (DU3UKMY.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)

VY4ueOHbIl IUIAaH HE NOpeAycMaTpUBaeT KYpPCOBBIX paldOT MO AMCHUILUIMHE «MeTobl
MaTeMaTHYECKON (DU3UKH.

4 IlepeyeHpb y4eOHO-METOAUYECKOI0 00ecriedeH s /ISl CAMOCTOSATEIbHOI PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

HepequL y‘le6H0'MeTO,Z[H‘IeCKOFO obecrnieueHUs JUCHUIIIINHBI 11O

Ne Bunx CPC BBITIOJIHEHUIO CAMOCTOSITEIbHON PabOThI

1 |I[ToaroroBka K|YpaBHEHHs] MaTeMaTH4eckol (HU3uMKH (IIEKTPOHHBIA pecypc, cpeaa
TEKYIIEMY MoayieHOro 00y4uenus http://moodle.kubsu.ru)
KOHTPOJIIO

2 |[IpopaboTka 1. Aunryaur K.K. Meronsr maremarnueckoit pmsuku. M.: Jlupexr-Menua,
Marepuaa 2014. 123  c¢.  [OnektpoHHBIM  pecypc]. - Pexum  pmocryna:

http://biblioclub.ru/index.php?page=book&id=240552.

2. Kapueckuit M.M. Jlekniuu 1o ypaBHEHHSM MaTeMaTHYECKOU (DH3HKH.
CII6.: Jlamp, 2016. 164 c. [OnektpoHHbli pecypc]. - Pexum nocryma:
https://e.lanbook.com/book/72982.

3. Omeitauk O.A. Jlekuun 00 ypaBHEHHSIX ¢ YACTHBIMH MPOU3BOTHBIMU. M.:
Wzn-Bo "Jlaboparopust 3manuid", 2015. 263 c. [DnexTpoHHBIH pecypc]. —
Pexxum nocrtyma: https://e.lanbook.com/book/70703.

4. Kynpsmos, C.H. OcHOBHBIE METONBI PEIICHHS MPAKTHYECKHUX 3a7ad B
Kypce «YpaBHeHus marematuueckod ¢usukm» / C.H. Kyapsmos, T.H.
Pamuenko. Pocro v//1: U3a-Bo FODY, 2011. 308 c. [DnekrpoHHEI pecypc]. -
Pexxnm moctyma: http://biblioclub.ru/index.php?page=book&id=241103

5. Tuxono A.H., A.A. Camapckuii. YpaBHEHHSI MaTeMaTu4ecKoil (HU3NKH.
M.: U3a-80 MI'Y, 2004. 798 c.
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Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIMIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

Jnist i1 ¢ HapyIIEeHUSIMH 3PCHUS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoM hopme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

2.5 CamocTosiTeIbHOE N3yYeHHE PA3/1eJI0B U CIUTIIUHbI

Lenpto caMoCTOSTENHHONH pabOTHI SBISIETCS YrayOJieHHWEe 3HAHHWM, IIOJyYEHHBIX B
pe3yabTaTe ayIUTOPHBIX 3aHATHH, BRIPA0OTKAa HABBIKOB MHIMBHUIYaJIbHON PaOOTHI, 3aKpEIICHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpeMsI IPAKTUUECKUX 3aHATHH.

CopepxaHue NPUBEIECHHOM OCHOBHOM M JOINOJHUTENBHOW JIMTEPATypbl IIO3BOJIAET
OXBAaTUTh IMIMPOKUI KPYT 3a/1a4 U METOJI0B MAaTEMaTUYECKON (PU3UKHU.

Paznen 1. IloctanoBka 3amau MaremaTuuecko ¢usuku. HexoppekTHble 3anauu;
Knaccudukanuss ypaBHEHHI B YACTHBIX HPOHM3BOJIHBIX BTOPOTO Mopsaka. KaHoHmueckue
dopmel. ComnpsbkenHbie oneparopsl. [1-3, 10, 14-16]

Pa3nen 2. 3ajgaua ¢ njaHHBIMM Ha XapakTepuctukax (3azada ['ypca). CyiiectBoBaHHE U
€IMHCTBEHHOCTh pEUICHUS 33Ja4d C JaHHBIMH Ha XapaKTepucTukax; Mertox Pumana;
CriennanbHble QYHKIIMU MaTeMaTndeckoi gpusuku. [1-3, 14-16]

Pa3nen 3. 3agaun, npuBoIsLIME K ypaBHEHUSAM Napaboandeckoro Tumna. JlonoiHuTeNbHbIE
yCIIOBHS M TOCTAaHOBKA KpaeBBIX 3aJay JJs ypaBHEHHH mapabomuueckoro tuma. [IpenenbHble
ciy4yan; OyHKIMS UCTOYHUKA JIJTsl ypaBHEHHs apabonmuueckoro tuna. [1-3, 14-16]

Paznen 4. OcHoBHble NOHATHA TeopuM MoTeHIHMana. OCHOBHBIE MOHSTHUS TEOPUU
VHTETPAJIbHBIX ypaBHEHUM. [ |

Pa3nen 5. Knaccuueckue unTerpaibhbie npeoOpasoBanus (Pypre, Xankens, MemnuHa,
Jlannaca, KonrtapoBuua — JlebGeneBa, Memnepa — ®oxa). MHTerpanbHble NpeoOpazoBaHUs
0006menHsx ¢pyakumit. [9,11, 17, 18]

3. Odpa3oBaTejibHbIE TEXHOJOTHH

B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI NMPEAYCMaTpUBAET
UCMOJIb30BaHUE B Y4YeOHOM IpolLiecCe pPA3JIMYHBIX OOpa30BaTENbHBIX TEXHOJOTHM: 4YTeHHEe
JEKUUHA C HCHOJB30BaHMEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3a7ad.

KomnbioTepHble TEXHOJIOTMM TNPEAOCTABISIIOT CPEJCTBA Pa3HOIIAHOBOIO OTOOpaXKeHHs
AJITOPUTMOB M IEMOHCTPALIMOHHOTO MaTepHaa.

[Tonxon pa3zbopa KOHKPETHBIX CUTYallUi IIUPOKO UCIOIB3YETCs KaK MpenoiaBaTesieM, Tak
u OakajmaBpaMH BO BpeMs JIEKIMM M aHalu3a pe3yjibTaTOB CaMOCTOSTEIbHOM pabOThl. ITO
00yCJIOBJIEHO TEM, YTO B IPOIECCE MOJECIMPOBAHMS YacTO BCTPEYAIOTCS 3aJadu, A KOTOPBIX
€AMHBIX TOJXO0A0B He cylecTByeT. [Ipu rccnenoBaHny U pelIeHnN KaKJ0 KOHKPETHOW 3a/1auu
UMeeTcsl, KaK IpPaBHJIO, HECKOJBKO METOJI0B, a 3TO TpedyeT pa3dopa M OLIEHKH IIeJIoH
COBOKYITHOCTH KOHKPETHBIX CUTYallHil.
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ITpu oOyueHnH UCIONB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHbIC TEXHOIOTUU!

— TexHonoruss KOMMYHMKaTMBHOIO OOyudeHHMs — HampaBieHa Ha (OpMHpPOBaHHE
KOMMYHHKaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sABIseTcA 0a30BOM, HEOOXOAUMOM IS
aJanTalyy K COBPEMEHHBIM YCIIOBUAM MEXKYJIbTYPHOU KOMMYHHUKALMH.

— Texunomnorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) O0Y4YEHHsT — MpEAroiaraet
OCYILECTBJICHHE I03HABATEIILHOW [EATENHOCTH CTYACHTOB C YUYETOM HX HHAWBUIYaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU3OBBIBATH CBOMl TBOPYECKUI
HOTEHIHA..

— TexHonoruss MOIYJIbHOIO OOy4eHUs — IpelycMaTpuBaeT JeJeHHE COJep KaHus
JUCHUIUIMHBL Ha JOCTaTOYHO AaBTOHOMHBIE pa3ieinbl (MOAYIIH), MHTETPUPOBAHHBIE B OOLIHIA
Kypc.

— HuadopmarmonHo-kommyHukaimoneie  texHosornn (MKT) -  pacmmpsroT pamku
00pa30BaTeNLHOTO MPOIECCa, MOBBIMIAS €r0 MPAKTUYECKYI0 HAINpaBIEHHOCTh, CHOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATENIIBHOM pabOThl y4yallMXCsl M IOBBILIEHHIO I103HaBaTEIbHOM
AKTUBHOCTH.

— UHTepHET-TeXHONOTMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl [TOMCKaA
uHpopMalLny, pa3paboTKU HayYHbIX IPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAYaAJIU3alUUd OOyYEHHs — IOMOTaeT pPeaJl30BbIBATH JIMYHOCTHO-
OPUECHTHUPOBAHHBIN TIOAXOJl, YYHTHIBas WHIUBHIyaJbHBIE OCOOCHHOCTH M MOTPeOHOCTH
yUaIuxcsl.

— IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBaHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJICHCTBUS y4alllUXCsl C LEJBI0 PELIeHHs 3aJaud, KOTopas OIpelessieTcss B paMKax
po(hecCHOHANIBHOM MMOATOTOBKH, BBIIEISASA Ty WIM UHYIO IIPEIMETHYIO 00JI1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHUYECTBE — peaiu3yeT HACI0 B3aUMHOr0 OOy4yeHUS,
OCYILLIECTBIISII KaK HHAMBUIYalbHYI, TaK MU KOJUIEKTMBHYIO OTBETCTBEHHOCTh 3a pELICHUE
yueOHBIX 3ajau.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTbCA K HMH(DOPMALUU, YMEHUIO
oTOMpaTh HHOOPMAIIHIO [T PEIICHHS TOCTABICHHOW 3a1a4uu.

KommekcHoe ucrnosibp3oBaHuEe B y4eOHOM MpOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTUMH
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
IpPOIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIHMI CTICIIHAIIHUCT.

OCHOBHbBIE BU/Ibl UHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUH BKIIFOYAIOT B CeOsi:

— pabora B MajbIX Ipynnax (KOMaHJie) - COBMECTHasl JI€ATEIbHOCTh CTYACHTOB B IpyIIe
M0/l PYKOBOJICTBOM JIMJ€pa, HalpaBJIeHHAs Ha pelleHHe oOled 3ahayd MyTEM TBOPYECKOTO
CJIO’KEHUS Pe3yJIbTaTOB MHMBHIyaIbHON PaOOTHl YIEHOB KOMAH/IbI C JeIEHUEM MTOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— aHaJM3 KOHKPETHBIX CUTyallUd - aHaJU3 PeaJbHBIX MPOOJIEMHBIX CUTYyaluil, NMEBIIUX
MECTO B COOTBETCTBYMOIIEH 00siacTu npodeccHOoHaNbHOW NeSTeNbHOCTH, U MOMCK BapHaHTOB
Jy4YIIUX PEIEHUN;

— pa3BUTHE KPUTHUYECKOI'O MBIIIJIEHUS — 00pa3oBaTelbHasl J1E€ATENbHOCTh, HANpPaBICHHAS
Ha pa3BUTHE Yy CTYAECHTOB Pa3yMHOro, pe(IeKCUBHOTO MBIIUIEHUS, CIOCOOHOTO BBIIBUHYTh
HOBBIE UJIEU U YBUJIETH HOBbIE BO3MOKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3ajad M CUTYyallMil I[IMPOKO HCIOJB3YyeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIeKIUH, JaOOpaTOpHBIX 3aHITHA W aHaIu3a
pe3yJbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO TPU HCCIEAOBAHUMU H
pelIeHNN KakJOoM KOHKPETHOHM 3ajaud HMMeEeTcs, KaK MpPaBHJIO, HECKOJbKO METO/OB, a 3TO
TpeOyeT pa3bopa 1 OLEHKH 1IeJIONH COBOKYITHOCTH KOHKPETHBIX CHUTYaIUi.
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Oo01ree

Bupg Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTeIbHbIC
Cemectp KOJINYECTBO
3aHATHUA TEXHOJIOTUH
JacoB
Crnaiin-nexnuu. OO0CYKIEHHUE CJI0KHBIX BOTIPOCOB. 16
KOJIMYECTBO
Ne Tema
4acoB
[TpenMer u 3a1aun MaTeMaTudeckoi pusmke, ee
{ | MECTO B €CTECTBO3HAHHH. BEIBOA OCHOBHBIX 2

ypaBHEHU MaTeMaTHuecKoi ¢usnku. HaganbHbie
Y I'PaHUYHBIE YCIOBUS

[TocTanoBka 3amau. 3anaua Komu. Teopema
2 | KoBaneBckoii. KoppeKkTHOCTh MOCTaHOBKH 3a7a4 2
MaTemarnueckoi ¢usukn. [Ipumep Angamapa

33,[[3“13 Komm AJis1 BOJTHOBOI'O YpaBHCHHA.

5 JI 3 dopmyna [lamambepa. O 2
®opmyisl [Tyaccona u Kupxroga. KoppektHocTh
4 | moctaHoBKH 3a1aun Komm 1js BOTHOBOTO 2
YpaBHEHUS
5 HauanbsHo-KkpaeBble 3a1auu 151 ypaBHEHHS 2
TerIonpoBoAHoCTH. [IpuHIIMIT MakcCUMyMa
6 3anaya Ko a1 ypaBHEHUS TEIJIONPOBOAHOCTH. 2
Teopembl €AMHCTBEHHOCTH, YCTOMYUBOCTH
v OO6mue cBoiicTBa rapMOHUYECKUX (DYHKITUH. 2
[IpuHIMI MakcUMyMa /i1l TAPMOHUYECKUX (PYHKIUN
7 Kpaesble 3anaun 11 ypaBHenuii Jlannaca u 2
ITyaccona. Teopembl €TMHCTBEHHOCTH
Hroro: 16

Lenb nekyuu — 0030p METOAOB INOCTPOEHUS MAaTEMaTHYECKUX MOJEIEH Ha OCHOBE
YpaBHEHMH MaTeMaTHMYecKoW  (HM3UKH, 3HAKOMCTBO C TMpoOieMaMH U  anmapaToM
MaTemaTuuyeckoi ¢pu3uku. Ha ekuusx cTyIeHThl Noay4aroT olliee NpeAcTaBlieHne 0 Ioaxoaax
U METOJIaX MUCCIICI0BAHMS U PEICHNUS 33/1a4 MaTeMaTHYeCKON (PU3UKH.

Hens nmpakxmuueckozo 3anamusn — HAaydyuThb NPUMEHATH TEOPETUUYECKUE 3HAHUS MPU
pELICHUH U MCCIIEJOBAHNU KOHKPETHBIX 3aj1au.

Tembl, 3a1anusi U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(DOPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOJIATh 3HAHMS,
MIOJTyYECHHBIE B XO/I€ JICKIIMOHHBIX U JJAOOPATOPHBIX 3aHATHIA.

ITonxox pa3dopa KOHKPETHBIX CHTyallUH IIMPOKO HCHOJB3YETCs Kak IMpernoaaBaTeseM,
TaK U CTYJEHTaMH P MPOBEACHNUN aHAJIN3a PE3YJIbTaTOB CAMOCTOATEILHOU PadOTHI.

JUis A1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbSI IIPEIYCMOTPEHA OpraHMu3alus
KOHCYJIbTAIMH ¢ UCIOJIb30BAHUEM JIEKTPOHHOMN MOYTHI.

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist I ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIlus
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

14




JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

4. OueHoYHbIE U METOAMYECKHE MATEPHAJIbI

4.1 OueHouyHble CpeACTBAa /JISl TEKYyIIer0 KOHTPOJISL YyCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTALMHU

Y4eOHasi JeATeIbHOCTh MPOXOAWT B COOTBETCTBUHU C TIpadukoM ydeOHOTrO mporecca.
[Iporiecc camoCTOSATENLHOW pPabOTHIl KOHTPOJIUPYETCS BO BpEMs AayAWTOPHBIX 3aHATHA U
WHIMBUYAJIbHBIX KOHCYJbTanui. CaMocTosTenbHass paboTa CTYACHTOB MPOBOIUTCS B (hopme
U3YUYEHHsSI OTJCIbHBIX TEOPETUYCCKUX BOIPOCOB IO TpeiaracMoi JIUTeparype, peleHus 3aaad
Y TMOATOTOBKY MHIUBUIYAJIbLHOTO 3aaHHUS.

@®OoH/T OIICHOYHBIX CPEICTB TUCIHMIUIMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJS (CM.
NPUMEPHBIC BAPUAHTHI HHAWBUIYAIbHBIX 3aJaHUH, 3a/1a4 U BOIIPOCOB, TECTA) U MPOMEKYTOUHOMN
aTTecTaluy (3a4eTa ¥ SK3aMeHa).

B kadecTBe OIICHOYHBIX CPEIACTB, MCIOJNB3YEMbIX JUII TEKYIIEro  KOHTPOJIS
YCIIEBaEMOCTH, IMPEJIaraeTcsi epeveHb BOIPOCOB IO pasjesiaM, KOTOPbIe MpOopadaThIBAIOTCS B
MPOIIeCCe OCBOCHHS Kypca, a TaKXKe BapUaHThl KOHTPOJIBHBIX pPaboT. JlaHHBIM TepedeHb
OXBaThIBACT BCE OCHOBHBIC pa3jeibl Kypca, BKIIOYas 3HAHUS, IOJydaeMble BO BpeMs
CaMOCTOSITEIILHOU Pa0OTHI.

OreHKa ycreBaeMOCTH OCYIIECTBISIETCS TI0 Pe3yJbTaTaM: KOHTPOJIBHBIX PadoT, YCTHOTO
OIpoca MPH CcJ1aue BHIMTOJHECHHBIX CAMOCTOSTEIILHBIX 3aJIaHUH W/WJIN TECTa.

AtrecTaumsi 1o Yy4yeOHOM MAMCLUMIIIMHE NPOBOJUTCA B BHUAE 3adeTa M HK3aMEHA.
OK3aMEHAIMOHHBIN OUJIET COACPKUT JiBa TEOPETHUUECKUX Bompoca U 3aaady. CTyAEHT TOTOBUT
OTBETHI HA OWJIET B MUCHMEHHOH (OpME B TEUCHHE YCTAaHOBJICHHOTO BpeMeHH. Jlanee sk3ameH
npoTekaer B popme codece10BaHuUs.

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘-IHOﬁ aTrTreCcTanmum

HanmMeHnoBaHue OIIEHOYHOTO CPEICTBA

KonTtponupyemsle pa3znenst (TEMbI)

Ne JUCIUTIIAHBI KOMIICTCHIINH Texymui IIpomexyTounas
KOHTPOJIb aTTecTanus
HMOIK-1.1 (06.016 KP. T 2B (1-6)
A/30.6 3n.3)

MOIIK-1.2 (40.001
A/02.5 31.2) HOTIK-

1.7 (40.001 A/02.5
1 [TocraHoBKa U KiTaccuuKaIus 3a1a4 Tn.2) MOIIK-1.8
MaTeMaTUYECKON (PU3HKHU (40.001 A/02.5 p.2
¢ Tx) MOTK-6.1 KP OB (1-6)
(06.016 A/30.6 31.3)

HNOIIK-6.6 (06.016
A/30.6 Y.1) HOTIK-
6.11 (40.001 A/02.5
Ap.2 Tn.)
MOIK-1.1 (06.016 KP, I[P, T 9B (7-13)
A/30.6 3u.3) MOTIK-
1.4 (06.016 A/30.6

y.1) MOTIK-1.8
2|YpaBHeHHS THIEPOOIMYECKOTO  THIIA. (40.001 A/02.5 JIp.2

OCHOBHBIE 32124l U METObI UX PEIICHHS Tx) HOTIK-6.6 KP, I[1]]P 9B (8-10)
(40.001 A/02.5 V.3)

MOIK-6.11 (40.001
AJ02.5 .2 T

MOIK-11(06.016 | KP, II/JP, T 9B (14-18)
A/30.6 3u.3 UOIIK-

YpaBHeHHs ~ 1apabOIMYEcKOTO  THIIA.
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Kontponupyemsie pa3aeinl (TEMBbI)
JUCTIATUTAHBI

OcHOBHBIE
pEIICHUSI.

3aa4Yd W METOBI

nux

KOMIICTCHIINHA

1.4 (06.016 A/30.6
V.1) HOIIK-1.8
(40.001 A/02.5 [Ip.2
Tn) HOTIK-6.6
(40.001 A/02.5 ¥.3)
MOIK-6.11 (40.001
A02.5 Ip.2 T

HanmenoBanue o1ieHOYHOTO cpeacTtsa

Texkymmii
KOHTPOJITb

IIpomexyTouHast
aTTecTauus

KP, I[P, T

2B (14-16)

4|YpaBHEHUS SIUINIITUYECKOTO
OcHoBHbIe 3a1aun. Teopus moTeHIIHAaIa

THIIA.

HOIIK-1.1 (06.016
A/30.6 31.3) HOIIK-
1.4 (06.016 A/30.6
V.1) HOMK-1.8
(40.001 A/02.5 [Ip.2
Tn) HOIIK-6.6
(40.001 A/02.5 ¥.3)
HOIK-6.11 (40.001
A02.5 JTp.2 T

KP, T

9B (19-22)

KP, T

2B (22)

IIpumeHeHue

MaTeMaTHIeCKOH (pr3uku

HWHTETPAITBHBIX
MpeoOpa3oBaHUl K pELICHUIO 3a]ad

HMOMK-1.1 (06.016
A/30.6 31.3) HOIIK-
1.8 (40.001 A/02.5
Jp.2 Tn) AOIMK-6.1
(06.016 A/30.6 31.3)
HOIIK-6.6 (40.001
A/02.5 V.3) HOTIK-
6.11 (40.001 A/02.5

Ap.2 Tn.)

1P

3B (23-25)

1P

9B (23-25)

CooTBeTcTBHE KOMIIETEHUHH, (POPMUPYEMBIX IPU U3YYeHHH TMCUHUIJIUHDBI, H BU10B

3aHATHI
Ilepeuenn .
o Bunel 3anstuit
KOMIICTCHITUI DOopMBbI KOHTPOJIS
JL. ITp. | KCP | CPC
+ + + + |- Omnpoc mno pe3yabTataM CaMOCTOSITEIHHOM
paboThI
OIIK-1, — 3amuTa MHIMBUIYaJIbHOTO 3aJaHUs;
OIIK-6 — KonrtponbHas padora;
— Tecr;
— 3auer;
— DK3aMeH

TunoBbie KOHTPO/IbHBbIC 32JaAHUS M HHbIE MAaTEPHAJIbI, HCOOXOAMMBIE VISl OLCHKH
3HAHU, YMEHUH, HABBIKOB M (MJIH) ONBITA JeATEJbHOCTH, XapAKTePHU3YIOLIHe ITANbI
(opMupoBaHUsI KOMIIETEHIHII B poLecce 0CBOCHUsI 00Pa30BaTeJIbHON NPOrPaMMbl

IIpuMepbl BADHAHTOB NMPOBePsieMbIX CAMOCTOSITEIbHBIX 3aJaHUI

Bapmuanr 1
1. TlocraBuTh KpaeBylo 3a/1a4y:

3ananue 1

Vrpyruit cTepikeHb mepeMeHHoro cedenns S (¥), KOHIIBI KOTOPOTO yIpPYro 3aKperieHb!
(ko3¢ duireHT ynpyroro 3akperuieHus K), coBepimaer CcBOOOAHBIE Majble MPOIOJIbHBIC
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KOHCGaHI/ISI, BbI3BAHHBIC HCKOTOPHIM HAYAJIbHBIM BO3MYIIICHHUCM. IImoTHOCTE MacCHl paBHa P (x) )

Mozyh yipyroctu — £ (x).

2. TlpuBecTu K KAHOHMYECKOMY BHJIY YPABHCHUSI:

o%u o%u
a) — - x— =0, x<0;
OX oy

0) ZeeIThe e AT ¥

Bapuanr 2
1. TlocraBuTh KpaeBylo 3ajauy:

bokoBas moBepxHOCTh cTepkHs O<x </ TemnousonupoBana. HayampHas Temmepartypa
CTCpXKHS HyJEBas, OOUH KOHEI IOAJEPKMUBACTCA IIPU HYJIEBOM TeMIlepaType, a Apyrou
TEIUIOU30JIMPOBaH M ¢ MOMeHTa ¢ =0 nelicTByeT pacnpeleleHHbII BHYTPEHHUN HCTOYHUK
Teruia MorHocTu (X).

2. HpI/IBeCTI/I K KaHOHUYCCKOMY BUAY YPAaBHCHU:

o’u  dlu
a) — -x—=0,x>0;
OX oy

0) u’ +2u +5u +£u' +2u =0
XX Xy W y —

Bapuant 3
1. TlocraBuTh KpaeBylo 3a/1auy:

bokoBasi MOBEpPXHOCTb CTEPXKHS TEIUIOM30JIMPOBaHAa, a Ha KOHIAX MPOUCXOIUT
KOHBEKTHUBHBIN TEIJIOOOMEH CO CpelaMu, TemIeparypa KOTOpbIX w1 W u2. HavanmpHas
TEeMIIepaTypa CTEP)KHS HyJIeBas

2. TlpuBecTu K KAHOHMYECKOMY BHJIY YPABHCHUS:

g S A T2 =P=

0) DETETR A R K€

3aganue 2

Bapmuanr 1
Haiitn pemenue 3agaun Komm:

Pemmth cMelianHbIe 3aJa4H:

) =, >COT=C WEIF =S G P GiD€
6) I EE 1K =N € A e P SE D —

Bapuanr 2
Haiitu pemenue 3anaun Komn
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a)u, —4u, +3u, =0, |x|<oo, y>0; ul|_,=0, u |_,=sinx

XX X = y=
6) uy=9u, +x*+t?, t>0, |x|<oo; ul,=xsinx, u;|_,= cos2x.

PemmmTh cMemmaHHbIe 3aJa4du:

6) VIS5, >k,

Bapuanr 3
Haiitu pemenue 3agaun Ko

o= 1-sinx.

a) u,+u,-2u =0, |X|<°O, y=>0; ul_,=cosx, u|.

yy

Pemute cMelllaHHbIE 32/1a4UH;

a) 22— 7€, == I D> =
6) AT =, SN € WEEI -y IaE =

3amanue 3

BapuanTt 1
Pemmtes cMemannbie 3aqa4u:
3) 24 RE—EI = LOD—O LAD—€ LGOS N GCE-€
0) Z==d X ACEZ COI=— L I G EACE P—=
Bapuanr 2
Pemmutes cMelIanHbIe 3a0a9H:
1) z Az —€I~=— WOO—©) L@t)=€,

== ==
l@@f)ﬂtégﬁo

p—d p—

0) ZF L Jrr— €8x LED-EAEO-RGL>=

Bapuanr 3
PemuTh cMenanuble 3aauu:

RS e SES S B S W = D=1 TE T = T
0) LRSI LD EOD-SRGE>=
IIpuMmepHbIe popMyIHPOBKH HHAUBHAYAJIBHBIX 3a]aHUHI

1. Bocmomnws3oBaThcs cpeacTtBaMu MATEMATHYCCKUX IIAKCTOB [JId PCIICHUA 3aaadu
BU3YyaJIU3alluU pC3YyJIbTATOB
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[Mumuaap paguyca R Harper 10 Temmeparypsl T, M OXJIaXIAETCsA C MOBEPXHOCTH TAKMM

o0Opa3oMm, 4TO ee TeMmIeparypa, HauMHas ¢ MOMEHTa t= 0, MOJICPKUBACTCS IMOCTOSHHOW W
paBHOM HyJm0. HalTh 3akoH pacupeneneHus TeMmIepaTypbl, CUWTAasl, 4YTO pPaCIpPEICIICHUE
TEMIIEpaTypbl BO BCEX MOINEPEUYHBIX CEUEHUSIX OJUHAKOBO.

2. Bocnoan3oBaTthes cpeaAcTBaMu MATCMATHYCCKUX IIAKCTOB [JId PCHICHUA 3adadu U
BHU3YyalIUu3allluu pE3yJIbTAaTOB

Haiiti TemmepaTypy Kpyrioro 6eCKOHEYHOro IMIHH/PA Paguyca a IpH YCIOBUH, YTO Ha

€ro MOBEPXHOCTH MOMNCP/KUBACTCS TEMICPATYpy, paBHAs HYIIO, 4 HAdalbHAs TEMIEpaTypa
0 ( . r?)

paBHa u|_ = OL ——J.

aZ

IIprMepbl TeCTOBBIX 32aHUIM JJI KOHTPOJISI 3HAHUM

1. Yka3aTb XapakTepUCTHUKU ypaBHEHUS 1) dx dy du 3) dx dy du
x*u, +yu, =u’. x* oy ut oy x
) & _ dy du gy M _dy
x* y u® X y
2. Yxa3aTh 3aMEHY MTePEMEHHBIX, TPUBOISIIYIO 1) é=y-x, n=y-3x
ypaBHEHHE K KAHOHUYECKOMY BUIY
U, +4u, +3u, =0. 2) £=y+x, n=y-3x
) E=y+x, n=y+3x
4) &=y-x n=y+3x
3. Yka3aTb KaHOHUYECKYIO0 (POpMY ypaBHEHUs )u, =0 3u.=0
Uy, +2u,+u, =0.
2)u,., =0 4u,. +u. =0
4. VkaszaTh TUI Y ypaBHEHHs U, +4u, +5u, =0. 1) I'unep6onuueckuii
2) DIUNTUYECKHUI
3) CmenianHbIi
4) IMapabonuyeckuii
5. BonHOBOE ypaBHEHHE OTHOCHUTCS 1) K 37IMNTHYECKOMY TUITY
2) Kk napabonnyecKomMy TUITY
3) K TUNIepOOTNUECKOMY TUITY
4) K cMEUIaHHOMY THUITY
6. Kakoii myHKT onpeiensieT MepByro KpaeByko 1) u_=a’u,, u(x,0)=e(x) u(x,0)=w(x)
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3aaavy AJjid OATHOMCPHOT'O BOJIHOBOI'O ypaBHeHI/HI‘.7

u(0,t) = 4, (1), u(l,t)= 4, (t)
2) u, =a’u, u(x,0)=o(x),
u(0,t) = g, (t), u(l,t)= p,(t)
3) u =a’u,, u(x0)=e(x)
u(l,t) = u,(t)

4) u, =a’u,, u(x,0)=e(x), u(xt)=w(xt),

u(lt) = p,(t)

u, (x,0) =y (x),

u,(x,0) =y (x),

u(0.t) = (1)

u(0.t) = (1)

7. Kakol IIyHKT oNpeenseT KIaCCUYECKYIO 3a1auy
Kommm st runiepOomdeckoro ypaBHeHUs?

1) Us =@7Ug u(x0)=p(x). u(x0)=y(x)
2) U :azux, u(x,0)=o(x), u,(x,0)=y(x)
3) Uy ZaZUXX,U(O,t):lul(t), U(I!t):ﬂz(t)

4) U, = aZUXX,U(X,O): ﬂl(t)! U(|,t)= :uz(t)

8. Meron @ypbe npeacranisier codoit

1) MeTOo XapaKTepUCTUK
2) METOJ NOTEHIINAJIOB
3) MeTo[ pa3ieneHus IEPEMEHHBIX

4) meron opmyn I'puna

9. Ompezienenue cBepTKU NBYX GyHkuui f u g, mpu
f(t)=0,t<0,
g(t) =0,t<0.

1

1) f*g:J.f(z')-g(t—z')dr

0

t

2) f*g:jf(t)-g(t—r)dr

0

t

3) f*g:J.f(z')-g(t—z')dr

0

4) fxg=[f(r) g(r)dr

o —) ~

10. Pemienune KiiaccuuecKkoit 3agauu Ko 151
HEOJHOPOAHOI'O BOJTHOBOT'O YPaBHECHU
u, = azum + f(x,t), u(x,O): 0,

u, (x,0)=0 ycroituneo.

1) Bcerna

2) nipH onpeieI€HHBIX CBONCTBAX
napaMmerpa a

3) npu onpenenEHHbIX CBOMCTBAX MPaBOil
gactu f(X,t)
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4) HUKOI'/1a HE YCTOMYNBO

OTBeThI

BHooNooohkwhE
[EEN
~

0.3)

IIpumepHoe conep:kaHue KOHTPOJIbHBIX PadoT

1. Kontponbhas Nel (IlpuBenenne Kk KAHOHUYECKOMY U MIPOCTEHIIIEMY BUIY YPABHEHUH C
JIBYMsI HE3aBUCHMBIMU MTEPEMEHHBIMHU ).

EBnokumoB A.A., IlaBnoBa A.B., PyonoB C.E. YpaBHeHHS] MaTeMaTHYeCKON (U3HKH.
Meroaunueckue ykazaHusl.

NoNe 9-25 ctp. 14, 16-25 c1p.15.

2. KoutponbHas Ne2 (Meton ®@ypbe pelieHns CMEIIaHHbIX U KPaeBbIX 3a7au).

EBnokumoB A.A., IlaBnoBa A.B., Pyb6mo C.E. VYpaBHeHHs MareMaTH4ecKOW (QHU3UKH.
Meroaunueckue ykazaHusl.

NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[TpumepHBbIe 3a1a4K KOHTPOJIbHOU paboThl Nel

Bapmuanr 1
1. TlpuBecT K KAHOHUYECKOMY BUIY YPaBHEHHSI:
o°u o°u o’u o’u o’u
a) 5> — X 2:0- x<0 6) x’ 2+6xy —7y2—2=0.
ox oy ox Ox0y Ay

2. TlpuBecTH K mpocTeiiieMy BULy ypaBHEHHUE:
14

u”" +4u” +4u” +3u’ +6u’ =0.
Xy R x y

XX

Bapuanr 2
1. TlpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHHUS:
o°u  d’u 3 u 0’u  0’u 1 0u
a) =5, ~ X5 =0.x0 6) x —+24/xy +y—+-—=0
ox oy Ox oxoy oy’ 20y

2. HpI/IBeCTI/I K HpOCTefIH.IeMy BUAY YpaBHCHUC:
" ” ” 1 r
Uy +2u, +5u, +5u +2u, =0.
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Bapwuanr 3
HpI/IBCCTI/I K KAHOHUYCCKOMY BUAY YPaBHCHUS:
d%u d%u d%u 02 o2 P
2 2 u u u
a) X" — +2Xy +y > =0. 6) x° -y —2—+4+u=0.y<0
OX X0y oy o> oy’ Ox

IIpuBectu k npocTeiiieMy BUAY ypaBHCHHUE:
" ” ” i ro_
3uy, —Su,, —2u, +3u +u, =0.

Bapuant 4
[IpuBecTH K KAHOHUYECKOMY BHY YPaBHEHUS:
o°u  d°u  du _odu N N GN
B) Y2 X+ 442 —u=0.x<0  6) y2 T by 9x? S,
ox oy oy  oOx ox’ dxdy oy’
[IpuBecTu k mpocTeiiieMy BUly ypaBHEHHE:
u, +4ul +5u; +u —u, +4u =0.
Bapuanr 5
[TpuBecTr K KAHOHMYECKOMY BU1Y YPaBHECHUSI:
2 2
o'u 0'u
a) x S5 = 0. x<0 0)
ox oy
o’u o’u o’u 1( y )au
y— 2w tXx——+ —\/;—ZO.
Ox 0x0y Oy 2 K\/; ) oy
IIpuBecTu K mpocTeleMy BUy YPaBHEHHUE:
2u” —Tu” +6u” +3u’ +5u=0.
xx xy »w X
Bapuanr 6
[IpuBecTH K KAHOHUYECKOMY BHY YPaBHEHHUS:
o’u  0’u ou o’u 262u ou
a) X — - 2:0.x>0 0) 2—2x + x 2—2—:0.
ox~  dy Ox 0x0y oy Jy
IIpuBecTu k mpocrelieMy BUy YPaBHEHHUE:
u’ —6u” +25u” +4u’ +8u’ =0.
xx Xy w x y
Bapuanrt 7
[TpuBecTH K KAHOHUYECKOMY BUIY YPaBHEHHSI:
282u 07u 282u 0°u o’u
a) y 2—2xy +x"——=0. 6)y—2+x—2:0.x>0,y>0
Ox 0x0y oy Ox oy
IIpuBectu k npocTeiiieMy BUAy ypaBHEHHUE:
" " " ro_
u, —2u,, —3u, +u, =0.
Bapwuanr 8
[IpuBecT kK KAHOHUYECKOMY BUY YPaBHEHHS:
8’u o’u ou o’u ou
a) —+y— =0.y>0 6) y* —+6xy +5x° —=0.
Ox oy ox 0x0y oy
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2. TlpuBecTH K NpOCTEHIIIEMY BHUIY YPaBHEHUE:
"

" " ’ ' _
u +2uxy +u,, +3u Suy +4u =0.

XX

Bapuant 9
1. IIpuBecTu K KAHOHHYECKOMY BUAY YPaBHCHHS:
0’u 0’u ,0°u  , 0% ou
a) 2+y—2:0.y<0 0) Yy ST X S +2x—=0.
Ox oy oX oy OX
2. TlpuBecTH K mpocTeliieMy BUILy ypaBHCHHUE:
4u” —4u” +u” +6u’ +5u’ =0.
XX Xy w X y
Bapwmanr 10
1. TlpuBecTn K KAHOHUYECKOMY BUAY YPaBHECHHUS:
d°u d’u , 0% ou d°u d°u
a) — — 2y + ~—-2—=0. 6) X — + Yy —,=0.x<0,y<0
oX oxoy oy OoX 00X oy

2. IlpuBecTH K mpocTeiileMy BULy ypaBHEHHUE:

" " ” ’ ' _
u. +3uxy +2uyy +3u, 3uy u=0.

Bapuant 11
1. TlpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHHS:

o’u  0’u y Ou 1 Ou

a) xy + +—=——-——=0.x>0,y<0 0)
ox’ ayz 20x 2yoy
, 0° “u , 0°u
y ~+4xy + 5X ~=0.
OX oXoy oy

2. TlpuBecTH K mpocTeiiieMy BULy ypaBHEHHUE:
14 ” ” ’ ’ _
w —2uy, Fuy, +9u +9%u, —9u =0.

u

Bapuant 12
1. TlpuBecTu K KAHOHUYIECKOMY BUY YPABHEHUSI:

o%u o’u xou 1 éu
Xy

a) — + +——-——=0.X%<0,y<0 0)
Ox oy’ 20y 2x ox
., 07U L, 0°u  d'u du
; — 2¢ +—+—=0.
OX oxoy oy OX

2. llpuBecTH K mpocTeiiiieMy BULy ypaBHEHHUE:
"

uxx+4u;'y+3u;/ +5u;+u'y+4u:O.

[TpumepHBbIe 331241 KOHTPOJIbHOU paboTh! Ne2

Bapuanrt 1
PemnTh cMemaHHbBIe 3a1a4u:

ayu, =36u_,t>00<x<1,u(0,t)=0, u@l,t)=0, u(x,0)=5sin 7x0, u,(x,0)=0.
Ou,=u_ +u+xt(2-1)t>00<x<m,u(0,t)=t% u(z,t)=t*u(x,0)=cos 2x.
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Bapwuanr 2
Pemuts cMemianHbIe 3a1a4n:

3
a)u, =16u,1>0,0<x<1 u(01)=0, u(l,t):O,u(x,O)zcosfx, ut(x,0)=cos§x.

6)u, =u_ +u,t>00<x</,u(0,t)=0, u(l,t)=0,u(x,0)=1.

Bapwuant 3
Pemmts cMenranHble 3a1a49u:

a)u, =4u, +t,t>00<x<I,u(0,t)=0, u(l,t)=tu(x,0)=0, u,(x,0)=0.
6) u, =9u,, +2u,t>00<x<I,u(0,t)=0, u(l,t)=0,u(x,0)=1.

Bapuant 4
Pemute cMenannyro 3amauy

Au, =% _+e',t>00<x<z,u(01t)=0, ur,t)=0u(x,0)=0, u(x0)=1-x.

2
0) u, =u_ —4u + sin Tﬂ,t> 00<x<l,u(0,t)=0, u(l,t)=0,u(x,0)= x.

Bapuanr 5
Pemmmths cMemanfgbie 3a0a4u:

a) u, +2u, =u  —u,t>00<x<rm, u(o,t) =0, u(n,t):t,u(x,o):nx—xz, u,(x,0) = 0.

6),u, =9u_,t>00<x<1,u(0,t)=t+1, ulLt)=t"+2,u(x,0)=x+1 u,(x0)=0.

Bapuanr 6
Pemmte cMmerianHble 3a1a4u:

a)u, =u, -2u, —u,t>00<x<z,u(0t)=0, u(z,t)=0,u(x,0)=0, u,(x,0) = x.

T
6) u =u, t1>00<x< %, UX(O,t) =0, U(E,t) = O,U(X,O): %— X.

Bapuanr 7
Pemmte cMerianHble 3a1a4u:

a) u, =36u,_ +9sint,t>0,0<x<1l,u0,t)=0, u(l,t)=0u(x,0)=xu,/(x,0)=0.

6) U, = U, —tcos x,t>0,0<x<—,u,(01)=0, u(%,tjzo,u(x,o):%—x.
2

Bapwuanr 8
Pemuths cMeniaHHbple 3a1a4u:

Au,=u_ +x,1>00<x<x,u01)=0, u(z,t)=0,u(x,0)=sin 2x, u,(x,0)=0.

6) u =4u, +u+xt(2-t)t>00<x<xz, u (0,t)= t?, u (z,t)=t* u(x,0) = cos x.

Bapuant 9
Pemmte cMemianHble 3a1a4u

24



AU, =u, +xe ' t>00<x<1,u(0t)=0, u,(t)=0,u(x,0)=0, u (x,0)=1-x.

6)u, =u, —4ut>00<x<z,u(0t)=0, u(z,t)=0u(x,0)=x* - zx.
Bapwmanr 10
Pemmth cMelIaHHbIE 3a/]aUN;

a)u, =25u, +xsint,t>00<x<1,u(0,t)=0, u(l,t)=0,u(x,0)=0, u (x,0)=0.

6)u, =u, —u,t>00<x<l,u(0,t)=0, u(l,t)=0,u(x,0)=(1-x)x.

Bapuanrt 11
Pemutes cMemianubie 3a1a4u:

a)u, =16u, +5sint,t>00<x<1,u(0,t)=0, u,(l,t)=0,u(x,0)=x, u,(x,0)=0.

T V4
6) U, =Uy,t>00<x< Py u,(0,t) =0, “E;IJ:O’“(X’O):%_ZX'

Bapuant 12
Pemmmths cMemanngbie 3a0a4u:

a) 25U, =4u, ,t>0,0<X<2, u0,t)=0, u (2,t)=0u(x,0)=sin %x, u, (x,0) = cos S?EX.

G)u,=u, —e 'sin3x,t>00<x<7,u(x0)=0, u(0t)=0,u,(z,t)=0.

IIpuMepsI 32a4eTHBIX 32JaHUH
Bapuanrt 1
3. TlocraBuTh KpaeByo 3a1auy:

Vipyruil crepKeHb MEPEMEHHOTO CEeYeHUs S (x), koHupI KOTOPOTO YIPYTO 3aKPErICHBI
(koo duiment ynpyroro 3akperuieHust K), coBepimaeT CBOOOJHBIE Mayble MPOIOJIbHbIC

I(OJ'IC68.HI/I5[, BbI3BAHHBIC HCKOTOPBIM HaYaJIbHBIM BO3MYIIICHHUEM. IInoTHOCTH Macchl paBHa p(x)

, MOILYJTb yIIpyrocti — £ (x).
4. TlpuBecTu K KAHOHUYECKOMY BUY YpPaBHEHUS:

o%u u
a) — - x—=0,x<0;
OX oy

6) LI KL IFr €5 €

2

Bapuanr 2
3. TlocTaBuTh KpaeByro 3a/1a4y:

BbokoBass moBepxHOCTh cTepkHsA O<x </ Termon3zonupoBaHa. HauanbHas TemmepaTypa
CTEpXKHS HyJeBas, OAUH KOHEIl IOJAJEPKUBAETCA IPU HYJEBOM TeMIeparype, a ApYyroi
TEIJION30JIMPOBaH M C MOMeEHTa ¢ = 0 JelCTBYeT pacHpelesIeHHbI BHYTPEHHUN HMCTOYHUK
Teria MotrHocTH ((X).

4. TlpuBecTH K KAHOHUYECKOMY BUY YpPaBHEHUS:

’u  du

a) -x—=0,x>0;
OX oy

2
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0) u,+2u, +5u +—u +2u =0.
2

Bapwuant 3
3. TlocraBuTh KpaeByro 3a/1auy:

BokoBasi TMOBEpPXHOCTh CTEpXKHS TEIJIOM30JMPOBAaHA, a HA KOHIAX TMPOHCXOIUT
KOHBEKTHUBHBIN TEIJIOOOMEH CO CpelaMu, TemIepaTypa KOTOpbIX w1 W u2. Havanmphas
TEeMIIepaTypa CTEP)KHS HyJIeBas
4. TlpuBecTy K KAHOHUYECKOMY BHJIY YPaBHCHUS:

) e TN

== =
0) DL Tt ¥ €

HpI/IMepHLIi/i NMEPEeICHb BONIPOCOB, BLIHOCUMBIX HAa 3K3aME€H

1. Tlomstme muddepeHInaIbHOr0 YpPaBHEHUS C  YaCTHBIMH  IPOWU3BOJHBIMH.
[TocTranoBka 3ajjau MaTeMaTHueCKOM (pu3KUKU. TUIBI KpaeBBIX YCIOBUH.

2. KoppekTHOCTh TOCTAaHOBKH 33J1a4 MaTeMaTrdeckoi ¢pusuku. [Ipumep Anamapa.

3. BoBog ypaBHeHus  kojeOaHus  CTpyHBL.  [Ipumepsl  Opyrux  ypaBHEHUI
MaTeMaTHYeCKO (PU3HKH.

4. Kiaccuduxanusa nuHedHbIX AUQQepeHInanbHbIX YpaBHEHUH BTOPOTo MOpsJKa B
YaCTHBIX NMPOU3BOJIHBIX (00U citydail).

5. Knaccudukanus nuHedHbIX aud@epeHunanbHbIX ypaBHEHUH BTOPOTO IMOPSAIKA C
JBYMsI HE3aBUCHUMBIMU II€PEMEHHBIMHU. XapaKTEpUCTHUECKas MOBEPXHOCTb. llpumepsl
XapaKTEPUCTHK.

6. IlpuBeneHwe K KaHOHMYECKOMY BHIY IU(GEpEeHIHATBHBIX YpaBHEHHI BTOPOTO
Hopsika C ABYMSI HE3aBUCHUMBIMHU IE€PEMEHHBIMH (TUIEPOOIMUYECKOro THIIA, NapaboInYecKoro
TUIIA, JUIMIITUYECKOTro Tuma). Jlemma o xapakrepucTukax

7. Pemenune 3amaum Komm uis OZHOMEpPHOIO BOJIHOBOTO ypaBHeHHs. Dopmyra
I’ Anambepa

8. CymecTBOoBaHUE, €IUHCTBEHHOCTh U YCTOMYMBOCTH pemieHus 3aaaun Komm s
OJIHOMEPHOTO BOJIHOBOTO ypaBHeHHUs. O000IIEeHHOE pellIeHue.

9. Pemenue kpaeBbIX 33124 JUIs OJJHOMEPHOI'O BOJTHOBOT'O YpaBHEHHsI HA MOIYIPSIMOM.

10. Pemrenme 3amaun Komm s ABYXMEPHOTO M TPEXMEPHOTO BOJHOBBIX YPaBHEHHIA.
®opmyna [Tyaccona. Pu3nuecKuil CMBICI PELLICHHUS.

11. Pemenwue 3agaun Ko 1j1s1 HEOMHOPOIHOTO BOJTHOBOTO YpaBHEHUS.

12. EnNWHCTBEHHOCTh M YCTOMUMBOCTH pemleHus 3anaun  Komwm Juis  BOJIHOBOTO
ypaBHEHHUS (TPEXMEPHBIH ciayyail).

13. Meron @ypbe pelieHHs CMEIIAaHHBIX 3ajJad Ui BOJHOBOIO YpaBHEHHUS (JUId
OJIHOPOJHBIX U HEOJTHOPO/IHBIX YPAaBHEHUHN U IPAaHUYHBIX yCIOBHI). ENMHCTBEHHOCTD pelIeHusl.

14. CwmemanHble 3agaud Ui ypaBHEHMs TEIUIONPOBOJHOCTH. [IpHMHIMI Makcumyma.
KoppekTHOCTh MOCTaHOBKH CMELIaHHBIX 3a/1a4 /1711 ypaBHEHUS TETJIONPOBOHOCTH.

15. Ilpumenenne merona @Dypbe K PpELICHUIO CMELIAHHBIX 337ay JUIsl YpaBHEHHS
TETIOTPOBOIHOCTH (OHOPOIHOTO U HEOJHOPOIHOTO).

16. Pemenue 3amaun Komm s ypaBHEHHs TEMJIONPOBOJHOCTH. Meron (yHKIUM
['puHa.

17. Pemienue 3a1auu 0 paclpoCTpaHEHUH TeIjIa B TPEXMEPHOM IPOCTPAHCTBE.

18. OcHOBHBIC THUTIBI KPaeBBIX 33Jad Ul YpaBHEHHUH JIUIMNITHYECKOro THma. [IpuHIwm
MaKCHUMyMa [yl TapMOHUYecKUX QyHKuil. @opmyisl ['puna.

19. EnuHCTBEHHOCTP pelIeHUsT KPaeBhIX 3aj1ad /Il YpaBHEHUH SJUIMITHYECKOTO THIIA.

20. ®ynkuuu ['puna BHyTpeHHUX 33134 upuxine u Heiimana.
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21. Ilpumenenue merona GyHkui ['prHA K pemeHUIO KpaeBbIX 3a7ad IJis YPaBHCHUM
AITUNTHYECKOTO TUMA (pelieHue BHYTpeHHEeH 3anaun Jupuxie mis mapa)

22. HepaBenctBo I'apnaka. CBoiicTBa rapMoHMYeCKHX  GyHKIUA  (pyHKIMH,
rapMOHUYECKHE BO BCEM IPOCTPAHCTBE, TEOPEMBI O IOCIICAOBATEILHOCTAX TapMOHHYECKUX
GyHKIINN).

23. Ilpumenenne wmerona Dypbe K pelmICHUIO KpaeBBIX 3a1ad s ypaBHEHHI
AJUIMNITUYECKOr0 Tuma (peleHue BHYTpeHHeW 3amaun [lupuxne nis ypaBHeHus Jlammaca B
Kpyre)

24. UunrterpanmbHoe mpeoOpazoBanne Dypre (ompeneneHwe, CBOWCTBA, IPUMED
npuMeHeHus npeoOpazoBanust Oypre K pelIeHuto 3a1a4 MaTeMaTUIeCKON (PU3UKH).

25. MHuTerpanbHple IpeoOpa3oBaHus Ha mosynpsamoi (mpeoOpaszoBanme Jlammaca, sin,
cos- npeodpazoBanust Dypee, mpeodpazoBanue XaHKENS).

IIpuMepbI IK3aMeHANMOHHBIX 337124

1. Haiitu ¢yskumio U(X,t), OMHMCBHIBAIOIIYIO TMPOLECC MAJbIX MONEPEYHBIX KOJIeOaHH
onnoponuoit crpynusl  (0,l), 3akperuieHHol Ha KoHuHax. HauwanbHble CMeICHUS

ONHCHIBAIOTCA (PYHKUUCH 5, 27X | 5o, /%X . HayampHast ckopocTh paBHa Hymo. (Cuiy
| |

HaTsKCHUA U IINIOTHOCTD CTPYHBI CUUTATh pABHBIMU eI[I/IHI/II_IG)

2. CrpyHa ¢ 3akpericHHbIMH KoHimamu (0,7) KomeOneTcs 1oJ JICHCTBHEM  CHIIBI,
pacnpeznenenHoi ¢ miotHocThio f(X,t)=sint. Haiitu otkioHenust U(X,t) cTpyHbI, eciu B
HAYaJIbHBII MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIIO, @ HadallbHBIE CKOPOCTH
omuckBarorTcst Gyukimen w(X)=X. (Cuily HaTsOKEHHS M IUIOTHOCTH CTPYHBI CYHMTATh
PaBHBIMHU €THHUIIC).

3. K ognopomHomy crepxuio (K=9, p=1) enuHWYHOW JIMHBI TPUIOKEHA CHUIIA,
pacnpesieieHHas C TJIOTHOCTBIO f(x,t):xe", JerctByromas ¢ momenta t=0. Haittu
OoTKJIOHEeHHUsT cTepkHs U(X,f), mpeamnosaras, 4To HayalbHBIE CKOPOCTH TOYCK CTEPIXKHSI
PaBHBI HYJIIO, @ HAYaJIbHBIC OTKJIIOHEHHUS OMUCHIBAtOTCS PyHKIHEH w(X)=X. JIeBbIi KOHEI
CTepXHS KECTKO 3aKpeIuieH, MpaBbli — cBOOoAeH. [lnomans momepeyHoro ceyeHus
CUMUTATh PaBHOM 1.

4. Crepxenb (0,I) coBepmiaer wmanble NPOJONBHBIE KOJNEOAHHS IOJ  JCHCTBHEM
rapMOHHYECKO# CHIIBI, pacrpeaeiaeHHoi ¢ mioTtHocThio f(X,t)=sint. Haiitu oTkmoHeHus
crepxus (k=4, p=1) u(x,t), mpeanonaras HavanbHbIC YCIOBHs HyJeBbIMUA. OTKIOHCHHUS
JICBOTO KOHIIA CTepXHs omuchiBaroTcs (ynkimeit f(X,t)=t, mpaBblii KOHEI[ CTEpXKHS
cBoOoieH. [Tnomane monepeyHoro ceueHus CUUTATh PaBHOM 1.

5. Haiitn QyHkuno, TapMOHUYECKYIO B Kpyre, paguyca 4, IpUHUMAIOIIYI0 Ha €ro IpaHule
3HAYEHHS U(X,y)=X°.

HOK333Te.]'ll/l, KPUTECPHUH M IIKAJIA ONEHKHA C(l)OpMI/[pOBaHHI)IX KOMIleTeHII i

CooTBeTCTBUE YPOBHEN OCBOEHHS KOMIIETEHLINH TNIAHUPYEMBIM pe3yJIbTaTaM
Koxa u 00y4JeHus M KpUTEPHUAM UX OIICHWBAHUS
HAVMMEHOBAaHNUE IIOPOTOBBIN | 6a30BbIit | HPOJIBUHYTHIN
KOMIIETEHIIUN Onenka
Y IOBIETBOPUTEIHHO | Xoporio | OtnnuHO

OIIK1 CniocoGen npuMeHsITH (pyHAAMEHTATbHBIE 3HAHUS, TOJyYEHHbIE B 00JIACTH MATEMATHYECKHX U
(1J1H) eCTeCTBEHHBIX HAYK, H HCII0Jb30BATh UX B NPO(eCcCHOHAIBLHOI JeATeIbHOCTH
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CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN MIIAHUPYCMBIM pE3yJIbTaTaM

Kon u 00y4YeHus M KpUTEPHUAM UX OIICHUBAHUS
HauMEHOBaHUE MIOPOTrOBBIN 0a30BBIH | MPOJABHUHYTHIN
KOMIIETEHLINU Onenka
Y IOBIIETBOPHUTEIHLHO Xoporio OTnuyHO

3uare: NONIK-1.1B3uame: crnenmbuky 3amad3uams. crnenupuKy 3amau3Hams. CHSIUPHUKY 3a1a4
(06016 A30.6 3u3)poraempix ¢ MOMOIIBIOPEIIAGMBIX € MOMOIIBIOPEIMIAEMEIX  C  MOMOIIBIO
CrnocobeH NpUMEHSTh . . o
(byHTaMEHTATEHbIE YpaBHCHMH B 4YaCTHBIX[ypaBHCHH B  YAaCTHBIX[ypABHEHHA B  YaCTHBIX
3HaHuA, TOMy4eHnble B [IPOM3BOIHBIX; [TPOM3BOJHBIX; MTPOM3BOIHBIX;
obnactu MaTeMa- |METOJBI ~ pEIICHUS  JIM-{METOIBI  DEIICHWS  JIM-|METOAbl  pEUIeHus  JH-
THueckuX M (WIM)|gefiHBIX ~ YpaBHEHWH  B|HEMHBIX  YpaBHEHWH  B|HEMHBIX  YpaBHEHUH B

€CTECTBCHHBIX HayK, U
HCIOJIb30BaTh HUX IpHU

aHaJIM3Ee  MPEIMETHOM
obnactH

HOIIK-1.2 (40.001
A/02.5 3H.2)

OTeuecTBEHHBIH u
MEXTyHapOIHBII OIBIT
B obmactu Marema-
THYeCKMX M (uim)
€CTECTBEHHBIX HayK, U
UCHOJIb30BaTh  UX
npodecCHOHATTBHON
JEATEIBHOCTH

Ymemn: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcnone3oBath cymect-
BYIOIME THUIIOBBIE pe-
IICHNS U MIA0JIOHEI IIPH
aHam3e BXOJHBIX
JTaHHBIX

Bradems: HOIK-1.7
(40.001 A/02.5 Tn.2)
IIpoBenenne  HalOiio-
JIEHUH H  HU3MEpeHHi,
COCTaBJICHHE UX OIHCa-
HUH u (OPMYyTHpPOBKA
BBIBOJIOB

HOIIK-1.8 (40.001
A/025 Op2  Tn)
JlesiTenbHOCTD, Halpas-
JICHHasT Ha peIIeHHe
3a7a4 aHATUTHYECKOTO
Xapakrtepa, Mpeanona-
rarommx  BBIOOp H
MHOTOOOpasue  aKry-
aIBHBIX CIOCOOOB pe-
MIeHHUsT 3amad, C WC-
MONB30BaHMeM (QyHIa-
MEHTAIbHBIX  3HAHWMH,
MOJy4YEeHHBIX B 00J1acTH
MaTeMaTHYeCKHX u
(W)  eCTeCTBEHHBIX

HayK

B
MIPUKJIAJHBIX

YaCTHBIX [IPOU3BOJIHBIX;
Ymemnw: dopmymupoBats u
PE3yIbTATHI peLieHust
Banad; UCTIONIb30BaTh
PIIEKTPOHHBIE TeMaTH-
HecKue pecypehl 1o
M3y4aeMOM TUCIIUILTNHE
Braoemy: HaBBIKAMHU
MaKeTOB
mporpamMm
UL pelieHus  3aaad
MaTeMaTHYeCKOH (PH3UKH

HCIIOJIB30BaHUsA

Obyuarowuiics noxasvieaem
HE JOCTAaTOYHBIA YPOBEHb
3HaHUN y4e0HOTO u
JNEKMOHHOTO ~MaTepuara,
HE B TIONTHOM oOOBEMe
BIIQJICET  TPaKTUISCKUMHU
HaBbIKaMU

B otBete BCeraa
MIPUCYTCTBYET JIOTHKA,
apryMEHTBI MPHUBJICKAIOTCS
HEJ0CTAaTOYHO BECKHE.
3Haer Ha3Ha4YCHHE
MPUKJIAHBIX TAKETOB, HE
HCIIONIB3YEeT UX.

HC

YaCTHBIX [TPOU3BOHBIX;
Ymemn: dopmymupoBath U
Pe3yIIBTaThI perIeHns
Banad; UCTIONIb30BaTh
BIIEKTPOHHbIE TeMaTu-
YecKue ~ pecypcel Ui
YOIyOJeHnusT 3HAHWKA 10
M3y4aeMOM TUCLIUTLINHE
Braoems: HaBBIKAMHA
UCTIONB30BAHUSI  TTAKETOB
NPUKIAJHBIX ~ [IPOrpaMm
UL pemieHus  3a1a4
MaTeMaTUYeCcKOi (PU3NKH

Obyuarowuiicss noxasvleaem
JIOCTaTOYHBIN YPOBEHB
npoeccHoHaIbHBIX ~ 3HA-
HUWA, HO JOIYCKAE€T HEKO-
TOpBIE HETOYHOCTH M IOT-
pemtHocTH. OTBET MOCTPO-
€H JO0CTaTOYHO JIOTHYHO,
IPaMOTHO  MCIOJB3YIOTCS
¢u3nveckue TEepMHUHBI, HO
B OTBET€ TPUCYTCTBYIOT
HE3HAYUTEJIbHbBIE OIINOKH.
Bomnpocksl, 3a7aBaeMble
mpernojaBareieM, He BbI-
3bIBAIOT  CYLIECTBEHHBIX
3aTPYJHEHUI

YaCTHBIX MPOU3BOJHBIX;
Ymems: dhopmynupoBaTth U
Pe3yIbTaThI perIeHns
Bajay; HCTIONIB30BaTh
BIIEKTPOHHBIE TeMaTH-
YecKMe  pecypcel Ui
YOIyOJeHns  3HAHWHA 10
M3y4aeMOM JUCLIMILINHE
Bnaoemy: HaBBIKaMU
UCTIONB30BaHUSl  TTAKETOB
OPUKIAJHBIX ~ [POTpaMM
UL peIICHUS 3ama4q
MaTeMaTHYeCcKOi (HU3NKH

Obyuarowutica nokaszvieaem
CHUCTEMaTH3UPOBAaHHEIE,
rIy0OKHe W TIOJHBIE
3HaHUS 110 BCEM pa3zenam
JUCLUIUIMHBI, & TaKXe IO
OCHOBHBIM BOIIpOCAM,
BBIXOJSIIUM 3a Ipenesisl
yueOHOi POTPAMMBI,
Oe3ynpeuHoe BJIaJICHHE
WHCTPYMEHTapUeM
yueOHO JUCLUIUTAHBI,
ymenue ero 3¢ddexkTuBHO
WCTIOJIb30BaTh B
MOCTAaHOBKE U  pEIICHUH
3aga4

OIIK6 CnocodeH aHAJIM3UPOBATH M pa3padaThIBaTh OPraHU3ALUOHHO-TEXHUYECKUE H
IKOHOMHYECKHUeE MPOoLecchl ¢ IPUMeHEeHHeM MeTO0B CHCTEMHOT0 aHAJIM3a H MaTeMaTH4ecKOro

MOIeTHPOBAHMS
Buamp:  WOMK-6.1\5 . o ooBHBIE MHOMHS-|3HAMb: OCHOBHBIC TIOHS-|3Hamb: OCHOBHBIC IIOHS-
g)6'016 A/306 3u.3) THSl, KATETOPUH, NPMHIUIEI THA, ~ KaTerOpuW, TPWH-|THS, KATCTOPUH, IPHHIUITBI
(S1)151 n 3aaa4Yu

_|IIMIIBI ¥ TEOpEMBI COOTBET-|M  TEOPEMBI  COOTBETCT-
mpoomx  weene-| " B PEE OV ICITB nxX P a371eJI0B |B pr a3/1E€JI0B aB-
noBaHHiT 1 paspaborok, | BYIOIMX  Pa3/ICIOB  ypaB- YHOIL - pasn YIOHIv pasa yp "
Meromsi  Maremary- | HEHHIA MaTeMaTHIeCKO| YPABHEHUI MaTeMaTH- | HEHUI MaTeMaTH4ecKoi
qeckoro  Mozenupo- | (PH3UKH, yeckoil (DU3MKM M CBA3M|(QU3HKM W CBA3H MENKIY

BaHud 11 PCHICHUSA

Ymemw. ucnoms3oBate Ma-

HHUMU;

MCXKIY HUMHU,
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Kongun
HaNMEHOBaHNE
KOMIIETEHIINHT

CoOTBETCTBUE YPOBHEH OCBOCHHUSI KOMIIETCHIIMH INTAHUPYEMBIM pe3yJbTaTaM
00y4YeHus M KpUTEPHUAM UX OIICHUBAHUS

MOPOTOBBIN

0a30BLIH

| MPOJABHUHYTHIN

Orenka

yIlOBJ'IeTBOpI/ITGJ'ILHO

Xopomo

OTIn4HO

3a1a4 obactu
npodeccHOHANBHOI
JIESATENNLHOCTH

Ymemo: HOIIK-6.3
(40.001 A/02.5 V.3)
IIpumensrTs METObI
MPOBEJICHAST  SKCIICPU-
MEHTOB, MaTeMaTu-
YeCcKOe MOJICITUPOBAHUE
IUId pellleHHs 3a1ad B
obmactn  mpodeccuo-
HaJIbHOM JIeITEIHbHOCTH

Braoems: UOIIK-6.11
(40.001 A/02.5 Hp.2
Tn.) JleaTensHOCTD,
HalpaBJICHHas Ha pe-
IICHUE 3a]a4 AHAIUTH-
YECKOTo Xapakrepa,
HPENONAraloix BbI-
0op u MHOrooOpasme
aKTyaJIIbHBIX CIOCOOOB
pemieHuss  3agad  Ha
OCHOBE METOIOB Mare-
MaTHYeCKOr0 MOJIEIH-
poBaHUs

B

TEeMaTUUECKUE METOIbl U
KOMITBIOTEPHBIC TEXHOJIOTHU
ISl peleHnsl CTaHJapTHBIX
Bajad MaTeMaTHIeCKOi (u-
BUKH.

Bradem»: wmeromamu  pe-
LICHUS CTAaHAAPTHBIX 3a]a4
MaTeMaTHIeCKOH (HHU3UKH,
aHanusa YpaBHEHUI
MaTeMaTHYECKOH (PH3HKH.

Obyuarowuiicsi noxazvléaem
HE JIOCTATOYHBIA YpPOBEHB
3HaHUH  y4eOHOro u
JMEKIMOHHOTO MaTepuara,
HE B TIIOJIHOM 00beMe
BIaNeeT TPAKTHUYCCKHUMH
HaBBIKAMH, YYBCTBYET
ce0st HEeYBEpPSHHO IPY aHa-
nu3e YpaBHEHUI
MaTeMaTHYeCKOW (HU3HUKH.
B orBere He Bcerma
IIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBI  MPUBJICKAKOTCS
HenocTtatoyHo Beckue. Ha
IIOCTAaBJICHHBIC BOIIPOCHI
3aTPYAHSACTCS C OTBETAMH,
MOKa3bIBAET HEJOCTATOYHO
IyOOKUE 3HAHUS.

Ymemw: BBIOpaTh W WHC-
MOJB30BaTh ~MaTeMaTHJeC-
KHE METOJIbl M KOMIIBIOTEP-
HBIE TEXHOJIOTUH JUIS pellie-
HUS CTaHJAPTHBIX 3ajad
MaTeMaTHYECKOW (DHU3HKH,
000CHOBaTh MOJY4YEHHBIC
pe3yIbTAaTHL

Braoems: wmeromamm pe-
IICHUSI CTAaHAAPTHBIX 3a/1a4
MaTeMaTHIeCKON (DHU3UKH,
B TOM YHCIIE TIOBBIICHHON
CIIO’)KHOCTH, aHajn3a ypaB-
HEHUH  MaTeMaTU4YeCKOU
(hmzukm.

Obyyarowuiicss noxazvleéaem
JOCTaTOYHBIN YPOBEHb
npoeCCHOHANBHBIX — 3Ha-
HUWA, HO JOIYCKAE€T HEKO-
TOpBIE HETOYHOCTH M IIOT-
pemHocTH. OTBET MOCTPO-
€H JI0CTaTOYHO JIOTHYHO,
IPaMOTHO  HMCIIOJIB3YIOTCS
MpeIMETHbIE TePMHUHBI, HO
B OTBETE€ MPHUCYTCTBYIOT
HE3HAYUTEIIbHbIE OIINOKH.
Bomnpocksl, 3a7aBaeMble
mpernojaBaTeyieM, HE BbI-
3bIBAIOT  CYLIECTBEHHBIX
3aTpyAHECHUMN.

Ymemsw: BoIOpath u wcC-
NOJIB30BaTh ~ MaTeMaTH4eC-
KHE METOIbl U KOMIIBIOTEp-
Hbl€ TEXHOJIOTHH JUIs pelie-
HUS  3aJa4  MaTeMaTH-
JecKOW (HU3NKH, B TOM
YyHucIe HECTaHOApTHBIX U
MOBBIIICHHON CIIOKHOCTH,
0o00OCHOBaTh W HWHTEp-
IPETUPOBATH TIOJIyYCHHBIE
pe3yabTaThI.

Braoems. wmetomamm pe-
HIeHUs 3aJa4  Marema-
THYECKOW (U3HUKH, B TOM
YuCJIC HECTAaHAAPTHBIX U
MOBBIIIEHHON CIIOKHOCTH,
aHaJI3a U HMHTEpIpETaluu
ypaBHEHUI

MaTeMaTHYeCKOH (PU3HKH.

Obyuarowuticss. noxasvigaem
HE TOJIBKO BBICOKHM
YPOBEHb  TCOPETHUYECKUX
SHaHWM 110 JUCIHIIINHE,
cBOOOTHO orepupyer
MOHSATHUSMH, KaTETOPHSIMH,
MPUHLIMIIAMA U TEOPEMaMH
YpaBHEHUI MaTeMaTHYECKON

GM3uKM, HO HW  yMeer
AHAJTM3UPOBATh  CJIOKHBIE
3amauyn MaTeMaTHYECKOU
(U3UKH, YBSA3BIBATH 3HA-

HUA, [TOJTYUYCHHBIC IIPpHU HU3Y-
YeHWH Pa3IMYHBIX JTHACIUI-
mua.  OTBEeT  TOCTPOEH
IMTOTUYHO, MaTepuan wu3Ja-
raeTcsi 9eTKO, SICHO, apry-

MEHTUPOBAaHO,  IPAMOTHO
KCMOJB3YIOTCA  TEPMUHBI
MaTeMaTHYeCKOl (U3HKH.
Ha Bompocbl  oTBeuaer

YBEpEHHO, IO CYIIECTBY.

4.2 MeToanyeckue MaTepuaJibl, onpee/siioliue Npoueaypsl OLeHUBAHUS 3HAHUI,

YMEHHId,

HaBbIKOB

U (Wwin)

(opMupoBaHus KOMIETEHIMA

onbITa

AesiTeJIbHOCTH,

XapaKTepu3yIuX

ITalbI

MeToauueckue PE€KOMEHIAUHU K CIa4Y€ IK3aMEHA

DK3aMeH SBISCTCSA 3aKIIOYUTEIbHBIM DSTAloM mnmpomnecca (bOpMI/IpOBaHI/I}I KOMIICTCHIIN U
CTYACHTA IIPU U3YUCHUU NJUCHUINIMHBI UK €€ YaCTH U UMCCT L CJIbIO IIPOBEPKY U OLICHKY 3HAHUI
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CTYJECHTOB 10 TEOPHUU U NPUMEHEHUIO MOJIYYCHHBIX 3HAHWM, YMEHUN U HABBIKOB IIPU PEIICHUU
IPAKTUYECKUX 3ajad. ODK3aMEeHbl MPOBOJATCS MO PACIHUCAHUIO, B CPOKH, IPEITYCMOTPEHHBIE
KaJIeHJapHbIM rpaukoM yueOHOro npouecca. Pacnucanue 3K3aMEHOB JTOBOAUTCS 10 CBEACHHS
CTYACHTOB HE MEHEE 4YeM 3a JBE HEJCIM [0 Haudaja 3K3aMCHALMOHHOHM CeCCHU. DK3aMEHbI
IIPUHUMAIOTCS IIPENOIABATENAMY, BEAYIIMMH JICKIMOHHBIE 3aHATHS. B OTAENBHBIX Clydasx NpU
0OJIBIIOM KOJIMYECTBE I'PYII y OJHOTO JIEKTOpAa WIHA NpU OOJBIION YMCIEHHOCTH TPYIIBI C
paspelieHuss 3aBenyromero kKadenpoil JomyckaeTcs NpPUBJIEYEHHE B IOMOIIb OCHOBHOMY
JIEKTOPY IIPENoAaBarelis, IPOBOJAMUBIIETO IIPAKTUYECKUE 3aHATUS B IPyIIIax.

DK3aMEHbl TMPOBOAATCA B YCTHOM (¢opme. DK3aMeH NPOBOIUTCS TOJBKO IPH
IPEABSIBICHUN CTYIEHTOM 3a4E€THOM KHW)KKU U IIPU YCIIOBUM BBIIIOJHEHUS BCEX KOHTPOJIBHBIX
MEpONPHUATHIA, MPETyCMOTPEHHBIX Y4EOHBIM IIAHOM W paloueil mporpaMMmoil Mo u3ydaemoi
mucuuiuiiHe. CTyleHTaM Ha 9K3aMeHe IPeJOCTaBIISIeTCsl MpaBO BbIOpAaTh OAMH M3 OWIIETOB.
Bpewms noarorosku k orBery cocrasisieT 60 MuHyT. [1o McTeUYeHUN yCTaHOBICHHOIO BPEMEHU
CTYAEHT JOJDKEH OTBETUTh Ha BONPOCHI 3K3aMEHALMOHHOIO OWieTa W MpeJoCTaBUTh PELICHUe
3ajad. Pe3ynbpTaThl 3K3aMeHa OLICHMBAIOTCA [0 YETHIPEXOALIBHOW cucTeMe («OTIMYHOY,
«XOPOUIO», «YAOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCSTCS B HK3aMEHAIIMOHHYIO
BEJOMOCTb U 3aUETHYIO KHW)KKY. B 3a4eTHYI0 KHM)KKY 3aHOCATCS TOJIBKO IOJIO)KMTEIbHBIE
OLICHKH.

MeToanyeckue peKOMeHIAHH, ONPeIesIIoNIIe MPOoeyPhl OlleHNBAHNUS HA YK3aMeHe:

OueHka «omauuHo»:

— CHUCTEMaTH3UPOBaHHbIE, IITyOOKHE U MOJIHBIE 3HAHUS 110 BCEM Pa3JieaM JUCLMILIMHBI, a
TaK)K€ 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 3a IIPeIeNbl y4eOHON NpOorpamMmBbl;

— TOYHOE HCIOJIb30BAHUE HAyYHOW TEPMHMHOJIOIMM CHCTEMaTH4YEeCKHM TIPaMOTHOE U
JIOTUYECKH IPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0e3ynpe4yHoe BIAJCHHE HHCTPYMEHTapueM Y4eOHOW JUCLMIUIMHBL, YMEHHUE €ero
3¢ PEKTUBHO MCIIOJIF30BATh B TIOCTAHOBKE W PEUICHUN HAYYHBIX M MIPAKTUYECKUX 337134,

— BBIpa)KE€HHAasl CIOCOOHOCTh CaMOCTOSITENIbHO U TBOPUECKHU PELIATh CIIOKHBIE TPOOJIEMBI U
HECTaHJApPTHBIC CUTYaLUH;

— TOJHOE M TIIyOOKOE YCBOEHHE OCHOBHOM M JIOMOJHUTEIBHOH JIMTEpaTyphl,
PEKOMEH/I0BaHHOM yueOHOM nMporpaMMoi 1o AUCLIUILINHE;

— YMEHHME OpPUEHTHPOBATHCS B TEOPHUAX, KOHLENUIMIX W HANPABICHUSIX IUCLUIUIMHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HayUHbIE JOCTUKEHUS APYTUX JAUCHUIUINH;

—TBOpUYECKasi CaMOCTOSATENIbHAs paboTa Ha MPAKTUUYECKUX 3aHITUSAX, aKTUBHOE y4acTHE B
IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUI;

— BBICOKMH YpOBeHb C(OpPMUPOBAHHOCTH 3asBJICHHbIX B pabouell mporpamme
KOMITETEHIIHH.

OreHka «xopouoy:

— I0OCTaTOYHO IOJHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUSA 10 TUCLHUILINHE;

— YMEHHME OpPHEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHLENUMUAX M HaIPaBICHUSAX
JUCLUIUINHBI U JaBaThb UM KPUTHUYECKYIO OLICHKY;

— WCHOJIb30BaHUE HAy4YHOW TEPMHMHOJIOTHH, JIMHTBUCTUYECKH W JIOTUYECKH IPAaBHIIBHOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHUE JieJaTh 000CHOBAHHBIE BBIBOIBI;

— BJAJICHUE MHCTPYMEHTAPHUEM I10 AUCIUIUIMHE, YMEHUE €T0 MCIOJb30BaTh B IIOCTAHOBKE
U pelIeHUH HAayYHbIX U NPOo(ecCHOHANTBHBIX 33/1a4;

— YCBOEHHE OCHOBHOH IJIMTEpaTypbl, PEKOMEHIOBAHHON Yy4eOHON MporpaMMoil o
JUCLUIIIINHE;

— caMocTofATelIbHas paboTa Ha NPAKTHUUECKUX 3aHSATHIX, Y4acThe B TPYIIOBBIX
00CYX/IEHUSIX, CPEAHUN YPOBEHb KYJIbTYpPbl HCIIOJHEHHUS 3a1aHUH;
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— cpeaHud ypoBeHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabodeil mporpamme
KOMIIETEHIIUH.

O1eHKa «y0081emeopumenbHo»:

— JI0CTaTOYHBII MUHUMAJIbHBIA 00bEM 3HAHUM M0 JUCLUIUINHE;

— YCBOGHHUE OCHOBHOM JIUTEPATyphl, PEKOMEHJOBAHHOW y4eOHO POTrpaMMoii;

— YMCHHME OpPHUEHTHPOBATHCSI B OCHOBHBIX TEOPHSAX, KOHLEHUMUAX M HAIPaBICHUSAX I10
JUCLHUIIIMHE U 1aBaTh UM OLICHKY;

— HCIIOJIB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIINCTUYECKOE M JIOTMYECKOE H3JI0KECHUE
OTBETa Ha BOMIPOCHI, yMEHUE JIEJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OIIHOOK;

— BJIQZICHUE HMHCTPYMEHTapueM Yy4yeOHOW IMCLUIUIMHBL, YMEHHE €ro MCIIOJIb30BaTh B
pELICHUH TUIIOBBIX 33/1a4;

— YMEHUE 10/ pyKOBOJCTBOM IIPENOJaBaTeNs penlaTh CTaHAAPTHBIC 3a/1a4H;

— paboTa 1Mo pyKOBOJACTBOM TpENoJaBareisi Ha NPAaKTUYECKUX 3aHATHSAX, JOMYCTUMBIN
YPOBEHB KYJIBTYPbI HCIIOJIHEHUS 3aJaHUM;

— JIOCTaTOYHBIH MUHHMAJBHBI YpOBEHb C(HOPMHPOBAHHOCTU 3asBICHHBIX B paboueit
IIPOrpaMMe KOMIIETEHLIUH.

OreHKa «Hey0061emeopumenbHoy:

— (pparmMeHTapHBIC 3HAHUA 110 JUCIUIUINHE;

— OTKa3 OT OTBETA;

— 3HAHHWE OTIENbHBIX HMCTOYHUKOB, PEKOMEHIOBAaHHBIX YYEOHOH MPOTrpaMMOil 10
JUCLUIUINHE;

— HEyMEHUE UCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4YMe rpyobIX OMIHOO0K;

— HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJIHEHUS 3aJaHUI;

—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabouel mporpamme

KOMIIETCHIIH.

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BHIOMPAIOTCS C YUYETOM MX UHJIMBUAYATBHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI MIPEIOCTABISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOJrOTOBKH OTBETAa HA IK3aMEHE;

— [IpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00YyUeHHsI HHBAJIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMMU 310POBbA MPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TEXHUUYCCKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00Y4aIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEaypa OLEHMBAHUS pE3YyJIbTaTOB OOyYeHHUS IO JUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponientypa ornieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs WHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS IO AUCLMILIMHE MPEAyCMaTpUBAET MpeloCTaBlieHne HHPOpMauu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM MX 370POBbS M BOCIPUATHS HH(POPMALIHU:

JUist T ¢ HApyIIEHUSIMHA 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. Ilepeyennb y4yeOHO# JuTepaTypbl, HHPOPMALMOHHBIX PECYPCOB U
TEeXHOJIOTUM

5.1 YueOHas simreparypa

OcHoBHas1 MTepaTypa:

6. Anryaun KK. Metoner maremarmueckor ¢msuku. M.: [upexr-Memma, 2014. 123 c.
[DnexTponHbIii pecypc]. - Pesxim mpocryma: http://biblioclub.ru/index.php?page=book&id=240552.

7. Oneiinuk, O.A. Jleknuu o0 ypaBHEHHUSAX C YaCTHBIMH NPOW3BOAHBIMU. M.: M31m-Bo
"Jlabopatopus 3nHanmit", 2015. -263 c. [DOnekrpoHnsli pecypc]. -  Pexum pocryna:
https://e.lanbook.com/book/70703.

8. KyapsimoB, C.H. OcHOBHBIE METONBI pEIICHUS TMPAKTUYCCKUX 3a7ad B Kypce
«YpaBuenus matemaruueckoi ¢pusuku» / C.H. Kynpsmos, T.H. Paguenko. PoctoB uv//]: U3n-Bo
0DV, 2011. 308 c. [D51eKTPOHHBIH pecypc]. - Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=241103.

I[JISI OCBOCHHMA AOUCHUIUIMHBI HMHBAJIHWAAMW W JWMLOaAaMHW C OTIpaHUYCHHBIMH BO3MOXHOCTAMU
3A0POBbA UMCIOTCA U3JaHUs B 3JICKTPOHHOM BUIIC B 3HeKTp0HHO'6I/I6HI/IOTe‘IHLIX CHUCTCMaAx.

JlonotHUTE IbHASI JIATEPaTypa:

1. bynmak B.M., Camapckuii A.A., TuxonoB A.H. COopHHK 3ama4y 1Mo MaTeMaTH4eCKOil
¢usuke. M.:. OU3SMATIIUT, 2004. 688 c. [DnekrpoHHbIi pecypc]|. - Pexum pocryna:
https://e.lanbook.com/book/63669.

2. BmagumupoB B.C., Kapuno B.B. VpaBuHenus wmartemarudeckoil ¢usuku M.:
OU3SMATIIAT, 2008. 399 c.

3. Tomockokos, JI.Il. Kypc maremarnueckoii ¢pusmku ¢ ucrnonp3oBanue makera MAPLE.
CIl6.: Jlams, 2015. 575 c. [DnektpoHHbli pecypc]. - Pexum  nocryma:
https://e.lanbook.com/book/67461.

4. Jlepesuu U.B. IIpakTukym no ypaBHeHUsAM MaTeMmatudeckoil pusuxu. CIIG.: Jlans, 2017.
428 c. [OnexTponnsii pecypc]. - Pexxum moctyma: https://e.lanbook.com/book/95131

5. EBnoxumoB A.A., IlaBnoBa A.B., PyOnos C.E. YpaBHeHHs MaTeMaTH4ecKoOl (U3UKH.
Mertonuueckue ykazanus. Kpacnonap: M3a-so Kybanckoro rocynusepcurera, 2002.

6. Wnpun A.M. YpaBHenus maremarnyeckoil ¢puszuku M.: ®DUSMATIIUT, 2009. 192 c. +
[DnexTpoHHBIi pecypc]. - Pexxum moctyma: https://e.lanbook.com/book/2181.

7. IlaBnoBa A.B., PybumoB C.E., CwmupnoBa A.B. I[IpumeHeHne HMHTErpaJbHbIX
npeoOpa3oBaHUil K PELIeHUIO 3a/1ad JUlsl YpaBHEHHH B YaCTHBIX MPOU3BOJIHBIX. MeToauueckue
ykazanud. Kpacnonap: U3n-Bo Kybanckoro rocynusepcutera, 2003.

8. Ilerposckuit M.I'. JIekiuu 06 ypaBHEHHIX ¢ YaCTHBIMH NMPOU3BOAHBIMU. M.: du3mariur,
2009. 404 c. [DnexTpoHHEIH pecypc].- Pexxum nocryma: https://e.lanbook.com/book/59551.

9. COopHUK 3a7a4 1O ypaBHEHHsIM MaTeMaThuueckoil ¢usuku / A.A. Bamapun [u ap.]. M.:
O®uszmarmur,  2003. 288  «c. [OnexTpoHHBIT  pecypc] - Pexum  gocryna:
https://e.lanbook.com/book/59314.

10. TuxonoB A.H., A.A. Camapckuii. YpaBHeHHs1 MareMaTwueckoi ¢usmku. M.: U3n-Bo
MI'Y, 2004. 798 c.

5.2. lepuoauueckasi JuTEpaTypa

He HCIIOJIB3YIOTCA
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5.3. UHTepHeET-pecypchl, B TOM YHC/Ie COBpeMeHHbIe MPogeccHoHATbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

1. DBC «FOPAWT» https://urait.ru/

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

4, ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

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

2. Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypchl cBOGOIHOTO T0CTYNA:

1. Mup matematrueckux ypasuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. dusuka, xumus, matemaruka. http://www.ph4s.ru/index.html

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

4. Cnosapu u sHnuKIoneauu http://dic.academic.ru/;

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(pOpMaunoHHbIe pecypcbl Kyol'y:
Cpena MOayIIbHOTO quHaMu4eckoro ooydenus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIHuKaIuil 1 KoH(epeHIIHii
http://mschool.kubsu.ru/

5.4 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYLIECTBICHUH
0o0pa3oBaTe/IbHOIO Mpoecca Mo JMCHUIIHHE

Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOT U

1. IlpoBepka MHIMBHUIYaJNbHBIX 3a/JlaHUM W KOHCYJbTUPOBAHUE IMOCPEIACTBOM 3JIEKTPOHHOM
[IOYTBI.

2. Ucnonp3oBaHWe SJEKTPOHHBIX IPE3EHTAWH TPH  TPOBEACHUH  JIEKIMOHHBIX U
71a00paTOPHBIX 3aHATHH.

3. MHcnonp3oBaHHe MaTeMaTHYECKUX MAKETOB NPY BHITOJHEHUN MHINBUAYATBHBIX 3aIaHUM.

Ilepeyenns HEOOXOAMMOrO NPOrPAMMHOI0 00ecedeHHs

1. Omnepannonnas cuctema MS Windows.

2. WuterpupoBanHoe oducHoe npuioxenue MS Office.

3. IIporpammnoe obecriedeHne JJIsi OpraHW3alM{  YIPaBISEMOTO KOJUIGKTHMBHOTO U
6e3omacHoro focryna B lHTepHeT.

4. Maremarudeckuil maket Matlab.

6. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 10 OCBOCHHMI0 JUCHMUITJIMHbI

[Tpu uzydenun xkypca «MeToapl MaTeMaTUuecKoil pU3MKN» HEOOXOUMO aKTUBHU3HPOBATh
OCTaTOYHbIE 3HAHMS CTYAEHTOB IO TakMM  MaTE€MaTW4YeCKHMM  JUCHUIUIMHAM, Kak
MaTeMaTU4ecKuil aHanu3 U quddepeHnranbHble ypaBHEHUS.

YtoObl U30KEeHHE ObUIO MOHSATHBIM, CIEAYeT aKIEHTUPOBaThb BHHMAaHUE HE CTOJIBKO Ha
(opMaTbHBIX MOMEHTAX J0Ka3aTeNIbCTB, CKOJIBKO Ha JBMXKYILUX UMH HJESX.

Heo0xoauMo OTMETUTh MNPaKTHUYECKYIO 3HAYMMOCTh COOTBETCTBYIOIIMX MpoOOIIEM,
o0paTuTh BHMMaHUE Ha TpeOOBaHHUS, NPEIAbABISEMble K COBPEMEHHOMY CIELHAINUCTy —
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NpUKIagHOMY MHQOpMATHKy. B M3yueHuM Kypca cienyeT aklleHTUPOBAaTh BHUMAaHHUE Ha JIBYX
MOMEHTax: Ha M3YYEHHUU I[IOCTAHOBKM TpaHMYHBIX 3aJad M HAa M3YyYECHUH OCHOBHBIX
AQHAIUTUYECKUX METOJ/IOB UX PEIICHUS.

B cBsi3u c TeMm, 4TO mporpamma Kypca MpenycMaTpuBaeT OOJBIIOE KOJIUYECTBO YACOB,
BBIJICJIEHHBIX HA CaMOCTOSITETIbHYIO paboTy, IIeeco00pa3HO O3HAKOMHTH CTYAEHTOB C
JUTEPATypHbIMU M JIEKTPOHHBIMU HCTOYHHKAMHU 1O pa3OupaeMbIM TeMaM, a TakKke
MaTepHuajamMH, B KOTOPBIX pa3o0paHo pemieHue OOJBbIIOro KOJMYECTBa KOHKPETHBIX 3aad WU
IpPUBEIEHA METOAMKA HUX pELIEHUs, a TaKKe ONUCaHbl BO3MOYKHOCTU IPHUMEHEHUS
MHCTPYMEHTAPUS CPE/IbI

BaxnelmuM 53TanmoM Kypca SBISETCS CaMOCTOATENbHas paboTa Mo JUCLHUIUIMHE.
[lepeueHs pa3ienoB Uisl CAaMOCTOSATENBHOIO U3YUEHMsI IPUBEACH B pazzeie 2.5.

Bomnpocs! 1J1s1 CaAMOKOHTPOJISI TI0 pa3jaesiaM

Paznea 1.

1. Hanumwure o6muit BU JinHEHHOTO 1uddepeHIaTbHOro ypaBHEHUs BTOPOTro MOPSIKA.

2. BeiBeuTe ypaBHEHHE MONEPEUHBIX KOJIEOaHUN CTPYHBI (IIPOJOIBHBIX KOJIEOAHUN CTEPIKHA).
3. Kakoe ypaBHeHUE Ha3bIBAaCTCS KBa3WIMHEHHBIM U (hepeHIuaIbHbIM YPaBHEHUEM B YaCTHBIX
IPOM3BOJIHBIX BTOPOTO MopsiaKa?

4. IlpuBeauTe npUMepbl OCHOBHBIX YpaBHEHHI MaTeMaTH4eCKON (PpU3MKH.

5. Kakue rpaHudHbie yCaoBus Ha3biBatoT rpanuunbive yeinosusimu | (11, 1) poxa?

6. IlpuBeanTe npuMepsl IpaHUYHBIX YCIOBUN JJI1 YPAaBHEHUS MPOJIOJIBHBIX KOJIEOaHUN CTEPIKHS.
7. BeiBeuTe ypaBHEHHE TETJIONPOBOIHOCTH.

8. HanumunTe 061uii BUJ CTallMOHAPHOTO YPaBHEHHUS.

9. Kakoe ypaBHeHHE Ha3bIBae€TCs YpaBHEHMEM Trumnepoonuyeckoro (mapaboiuyeckoro,
AJUIANITUYECKOT0) TUMa?

10. Yo Ha3biBaeTcs 3amauvedt Komm? [lng kakux TUIOB ypaBHEHHMM craBuTcs 3anada Komm?
IIpuBenuTe NpUMEPBL.

11. Yto noHnmaeTcs moJi KOPPEKTHOCTHIO OCTAHOBKY 33Jaul MaTeMaTUYeCKON pu3uku?

12. Kakume  (Qu3MuUecKHMe  TMPOIECCHl  OMKCHIBAIOT  YpaBHEHHWS  THIEPOOITUIECKOTO
(mapabonMuecKkoro, JUIMITUYECKOr0) TUna?

13.  3anumwure oO0mMHA  BUA ~ XapaKTEPUCTHUECKOTO  YpaBHEHMs Uil  JIMHEWHOIO
T depeHIMaTbHOTO ypaBHEHHUsT B YaCTHBIX IPOM3BOJHBIX BTOPOro TMOpsiAKa C JIByMS
HE3aBUCHMBIMH IEPEMEHHBIMHU.

14. Kakue xapakTepUCTUKH UMEET OJITHOMEPHOE BOJIHOBOE YpaBHEHHE?

15. Kakue XapakTepuCTUKU UMEET OJHOMEPHOE YpaBHEHUE TEIIIONPOBOIHOCTH?

Paznen 2.

1. Jlaiite ¢pu3nyeckoe UCTOIKOBaHKUE OOILEro pelIeHus] ypaBHEHUs KojaeOaHUi CTpyHbI?

2. BeiBenute dpopmyny JI'Anambepa pertenus 3agaun Ko 11 BOTHOBOTO ypaBHEHHUSL.

3. Yo Ha3bIBaeTCs cMelaHHOM 3anadeii? [IpuBeaure npumepsl.

4. ChopmynupyiiTe CMEIIaHHbIE 33]]a4l JJIs1 OJHOMEPHOI'0 BOJHOBOI'O YpaBHEHUS Ha NMPUMEpPAX
MOTIEPEYHbIX KOJeOaHU! CTPYHBI U MPOJIOJIbHBIX KOJIEOaHUN CTepHKHSI.

5. B uem cocTouT mues MeTroAa NMpOAODKEHUS PELIeHHs 3a/4ad JUisi BOJIHOBOTO YpaBHEHHS Ha
MOJIYIIPSIMOM?

6. ChopmynupyiiTe 3a7a4y O paclpOCTPAaHCHHH KPAaeBOTO PEXUMA, JJIA Ciaydas, KOrjaa 3a/aH
PEXUM KoJeOaHU KOHIIA MOJyOTPAHUYEHHOTO CTEPKHS.

7. Beiseaure | u Il popmysnst ['puna.
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8. Ucnonw3ys dopmyny Ilyaccona pemenus 3amauun Kommm i BOJHOBOTO ypaBHEHHUS B
IOPOCTPAHCTBE, MOJNYYUTE pEIIeHHEe COOTBETCTBYIOUIEH 3adayd Ha IUIOCKOCTH METOAOM
MOKOOPAMHATHOTO CITYCKa.

9. Chopmymupyiite 3amauy llrypma—JluyBwmns. Urto Ha3wsiBaeTcs COOCTBEHHOW (yHKITMEH
3anaun [lrypma—JInyBumis? Uro Takoe coOCTBEHHOE 3HAUCHUE 33029’

10. [IpuBenute cxemy nmpuMeHeHust MeToga Dypbe Ui HEOJHOPOAHBIX TPAHUYHBIX YCIOBUH.

11. B uyem 3akimroyaeTcsi NPUHLMII CYNEPIIO3ULMU JUISl JMHEWHBIX 337ady MaTeMaTH4eCKOn
bu3uKu.

12. Taiite (pu3MYECKYl0 MHTEPIPETALMIO PEIICHHUS 33Jaud O MAJIbIX MOMEPEUYHBIX KOJIEOaHHIX
CTPYHBI C 3aKPETICHHBIMH KOHI[AMH.

13. IlpuBeauTe BUA BOJIHOBOTO YPaBHEHUS B C(pepHUECKUX KOOPAUHATAX.

14. KakoB Buj o0miero pemenus ypasHeHus beccens?

15. YcraHoBuTE 3aBUCUMOCTb, CYILIECTBYIONIYIO Mex Ay GyHKIusMU beccens mopsiakos N 1 —N.

Paznea 3.

1. IlpuBeaure npumepsl ycIoBUH Ha OECKOHEYHOCTH [yl 3aJad B HEOrPaHMYEHHBIX U
MOJIyOIPaHUYEHHBIX 00JIACTSAX JUIsl ypaBHEHUS TEILIONPOBOJHOCTH.

2. ChopmynupyiiTe CMEIIaHHBIC 3aJadd Ui YpaBHEHHUS TEIJIONMPOBOJHOCTH Ha TNpUMepe
OJHOPOJHOTO  M30TPOIHOTO CTEpPXKHS IOCTOSHHOIO CEYEHHs C  TEIUIOM30JIMPOBAHHOU
IIOBEPXHOCTBIO  JUIA  CIyd4aeB: 3aJaHHOIO  TEMIIEpATypHOIO  peXuMa Ha  KOHIAX,
TETUIOM30JIMPOBAHHBIX KOHIIOB, KOHBEKTHBHOTO TEIUIOOOMEHA C OKpY)Kalollel cperaod Ha
KOHIIAX CTEPKHA.

3. ChopmynupyiiTe IPUHIMIT MAKCUMyMa JUIs YPaBHEHHSI TETUIOTPOBOIHOCTH.

4. Jloka)xuTe €IWHCTBEHHOCTh II€PBOM HAyalbHO-KpAacBOM 3ajauM JUid  ypaBHEHUs
TEIJIONPOBOJHOCTH.

5. Jlokaxknre eIMHCTBEHHOCTh PEIICHNs HAa4aJIbHO-KPAEBbIX 3314 U1 TPEXMEPHOIO YpPaBHEHUS
TEIUIONPOBOAHOCTHU C MOMOMIbIO (popmyiisl ['puna.

6. Chopmynupyiite 3anady Koy J11st 0IHOMEPHOTO YpaBHEHUS TETJIONPOBOIHOCTH.

7. Jaiite onpenenenue Gpynkuuu ['puna 3anaun Komn a1 ypaBHEHUS TEIIONPOBOIHOCTH.

8. Ilpusenute ¢opmyny Ilyaccona pemenus 3amaun Komm 11 OJXHOMEPHOTO YpaBHEHMS
TEIJIONPOBOJHOCTH.

9. Jaiite ¢usnyeckyro uHTepnperauuto QyHkuuu ['puna 3agaum Komm s ypaBHeHUs
TEIJIONPOBOJHOCTH.

10. ITonp3ysachk METOOM OTpaKE€HUs, MOCTPONTE (YHKIMIO BIMSHHUS MTHOBEHHOTO TOYEUHOTO
UCTOYHHUKA JIJIs TOJyOTPAaHUYEHHOTO CTEPXKHSI C TEIUIOM30JMPOBAHHON OOKOBOW MOBEPXHOCTHIO
npu rpaHuyHbIX yeaoBusx | u |l pona.

11. [IpuBenuTe OCHOBHBIE CBOMCTBA O-hyHKIMK [{npaka.

12. 3anmmuTe GpyHIaMEHTAIEHOE PEIICHHE OJTHOMEPHOTO YPaBHEHHS TETIONPOBOTHOCTH.

13. Ioctpoiite ¢pynkuuto ['puHa ypaBHEHHS TETUIONPOBOIHOCTH B IIPOCTPAHCTBE.

14. TlpuBeaute oOmryr0 cxemy metona Dypbe pelieHus CMENIaHHBIX 3a1ad IS YpaBHEHUS
TEIJIONPOBOJHOCTH.

15. Chopmynupyiite 3amaqy 00 OCTBIBAHHH TOHKOW OJHOPOJHOW MPSMOYTOJTHHOW TUTACTUHBI B
ciIy4ae, KOrja BCE€ €e CTOPOHBI TEIIOU30JIMpOoBaHsl. [IpuBequTe pemenne METOO0M pa3IeineHus
IIEPEMEHHBIX.

Pa3pen 4.

1. JlaiiTe onpeneneHrne rapMOHHMUYECKON (DYHKIIMY B KOHEYHOH U OECKOHEUHOU 001acTsIX.
2. IlpuBeaure npumepsl QyHKIHHA, TAPMOHUYECKUX B KOHEUHON M OECKOHEUHOM 00IacTsX.
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3. ChopmynupyiTe TPUHITUTT MAKCUMYyMa ISl TApMOHUYECKUX () YHKITAM.

4. ChopmynupyiiTe BHYTpeHHIOO 3anaqy Jupuxie mis ypaBHeHus [lyaccoHa B mMpoOU3BOIBHOU
TpEeXMEepHOU 00IaCTH.

5. IlpuBenute BuI ypaBHeHus Jlamnaca B chepruecKux U NUIMHIPUIECKUX KOOPIMHATAX.

6. 3anumuTe QpyHIaMeHTaNbHOE pelieHre ypaBHeHus Jlamniaca Ha MII0CKOCTH U B TPOCTPAHCTBE.
7. ChopmymnupyiiTe yclioBre pa3pelIMMOCTH BHYTpEHHEH 3a1aun Heiimana juist ypaBHEHUS
Jlannaca.

8. [aiitre omnpeneneHue oObeMHOro moTeHIHana. Ilepeuncnaure cBOHCTBaA 0O0BEMHOTO
OTEHLMaNA.

9. Jlaiite onpeneneHue MOTEHIIMAIOB TIPOCTOTO U JIBOWHOTO CIIOSL.

10. Kakumu cBoiicTBamMH 00J1a/1a€T MOTEHIIUAI IIPOCTOTO (ABOMHOIO) €057

11. ChopmynupyiiTe TEOpEMy O Pa3pbIBHOCTH MOTEHIIMAJIA JBOHHOTO CJIOS.

12. 3anummre 00K BT HHTETPAIIBHOTO YPaBHEHHUS BTOPOTO poJa.

13. KakoBa cBsI3b MEXIy pa3pelIMMOCTBIO OJHOPOJHOIO M HEOJHOPOJHOIO HMHTETPAIbHBIX
ypaBHeHui ®pearosibma?

14. Chopmynupyiite Teopemsl Opearonbpma.

15. IlpuBenure cxemy CBeIEHUS BHYTpeHHHX (BHemHHMX) 3anad Jupuxine um Helimana k
MHTErPAJIbHBIM YPABHEHUSIM.

Pasnea 5.

1. 3anuiuTe Gpopmysl npsiMoro u oOpatHoro npeodpaszopanus Jlamnaca.

2. llpuBeaute GhopMyIIBI IPSMOTO U 0OpAaTHOTO MpeodpazoBanus Oypoe.

3. Kakum cBoiicTBaM JOJDKHA yIOBJICTBOPATH (PYHKIHS, 4YTOOBI CYIIECTBOBAIO €€
npeoOpazoBanne Oypne (Jlammaca)?

4. Ilepeuncinte OCHOBHbIE CBOMCTBA IpeoOpazoBanHust Oypbe.

5. llpusenure dhopmyiy nmpeobdpazoBanus Oypbe OT MPOU3BOIHON TaHHOW (HYHKITUH.

6. UTo Ha3bIBaeTCsl CBEPTKON ABYX QYHKIUI?

7. Kakum 06pazom cBepTka IBYX (GYHKIIUN MOKET ObITh MpecTaBieHa uepe3 nx dypne-
o0pa3bi?

8. IlepeuricnuTe M3BECTHBIC MHTETPANIbHBIE MPEOOPa30BaHUS HA MOIYIPSIMOH.

9. Kakosa cBs3b Mexy npeodpazoBannem Oypre u npeodpazoBanuem Jlammaca?

10. TlpuBenute Gopmyny npeodpazoBanus Jlamiaca oT IpoU3BOJHON JaHHON (YHKITHH.

11. B xakux o0nacTax mpuMeHseTcsl HHTerpalibHOe Mpeodpa3oBanue MemnnuHa?

12. KakoBa cBsi3b MEXly IByMEpHBIM npeobpa3zoBanuemM dypobe u nmpeodbpazoBanuem beccens?
13. B ueM cOCTOMT IMpeuMyIlecTBO peuieHus audQepeHnanbHOro ypaBHEHUS ONepaliOHHBIM
METO/IOM Iepes KIaCCUYECKUM METOA0M?

14. TlpuBeaute mpuMep NPUMEHEHHUS HMHTETPajJbHOTO MpPeoOpa3oBaHUS K PEIICHUIO 33Ja4u
Ko 117151 BOTHOBOTO ypaBHEHHUSI.

15. IMpuBeaute Ghopmysabl MPsAMOro U oOpaTHOTro Sin-(COS-)npeodpazoBanuss Dypre B KOHSUHON
o0nacTH.

IIpuMmepsI 32124 1J151 CAMOCTOATEIBHOIO PeLICHUS

1. Pemuts 3amauy:
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2. Pemuth 3a1auy:

3. Pemuth 3agauy:
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4. HOJ’IBSYHCL HHTCTPaJIbHBIM Hp606paSOBaHI/ICM Jlannaca PpCUIUTDh 3a4avy:

5. Haiitu pyHKIIMIO TapMOHHYECKYIO BHYTPH KpyTra ¢ IEHTPOM B Hadayie KOOPIWHAT pajauyca

r=2 takyio, uro Ul__—=sir@msS g,

ITouck wHpOpManuu JUIsI OTBETOB HA BOIPOCHl JJIsI CAMOCTOATENBbHOM paldoThl U
BBITMIOJTHEHUS 3a/laHUM B HEKOTOPBIX ClIydasx MpEIrojaraeT He TOJbKO H3yuye€HUE OCHOBHOM
y4yeOHOIl nuTepaTypbl, HO M TPHUBJICYEHUE JIOTIOJHUTEIBHOW JIMTEpaTyphl, a TaKxke
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHeT.

B ocBoeHMM AMCUMIIIMHBI JMIAMH C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
OornpiIoe 3HAUEHME UMEeT HHJUBHUAyajdbHas y4yeOHas pabota (KOHCYyNbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTtepuaa.

WunuBuayanbHble KOHCYJIbTAIMM IO TNPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEX/ly MpenoiaBaTeieM U 00y4aromyuMes JTUIIOM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI.

7. MatepuajibHO-TEXHHYECKOE o0ecnedeHue 1Mo JUCHUIJINHE

I[Io Bcem Bumam y4eOHOH [EATENHHOCTH B paMKaxX TUCIHUIUIMHBI HCHOJIB3YIOTCS
ayIUTOPHH, KAOMHETHI U TaOOPaTOPUU, OCHAIIICHHBIC 000PY/TOBAHUEM.

Jis  caMocTosATeNbHOW  paboThl  OOyYaromMXCs  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHGHI/I&J’II/ISHPOB&HHOﬁ Me6em,}0, OCHAIIICHHBIC KOMHBIOTepHOI\/’I TEXHUKOH C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

MarepuanbHO-TeXHUYECKOE 00eCTIeYeHHE TUCIUTLTUHBI 1
No Bua pabor
OCHAII[EHHOCTH
1. Jlex1MoHHEbIE JlekiMOHHAsE  ayaUTOpHs,  OCHAIIEHHAas  MPE3CHTAIlMOHHOMN

37




MarepuanbHO-TeXHUYECKOE 00eCTIeYeHIE TUCIUILTUHBI 1

No Bun pabdor
OCHAIIICHHOCTh
3aHATUSA TEXHUKOU (npoexktop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM IMPOTPAMMHBIM  O00ECIEYCHHEM, a TaKXKe
HE00X0MMON MeOeNbIo (I0CKa, CTOMBI, CTYJIb).
(aymutopuu: 129, 131, 133, A305, A307).
2. [IpakTuueckue AymuTtopust 7S CEMHMHApCKHX 3aHATHH, YKOMILJICKTOBaHHAS
3aHATHUS HEOO0X0IUMOM MeOeIbIo (mocka, CTOJIBI, CTYJIbS),
[IPE3eHTAalMOHHON TexHukol (aynuropuu: 129, 131, A305, A307)
WIH  TICPEHOCHBIM  JEMOHCTPAMOHHBIM  00OPYJAOBaHUEM
(aymuropun: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pymmoBsie AymaTtopust ISl CEMHUHAPCKHUX  3aHATHHA, TPYNIOBBIX |
(MHAMBUAYATbHBIC) | MHANBUIYaTbHBIX KOHCYJIbTaIHH, YKOMIUIEKTOBAHHBIE
KOHCYJIbTAIINH! HE00X0IMMOM MeOeNbIo (J0CKA, CTOJIBI, CTYJIbS).
(aymutopuu: 129, 131).
4. Texymuit AynmuTopusi JJIi CEMUHAPCKUX 3aHATHH, TEKYIIEro KOHTPOJS H
KOHTPOJIb, MPOMEKYTOYHOM aTTECTAallH, YKOMIUIEKTOBaHHAs HEOOXOIMMOU
MIPOMEKYTOUHAs Mebenblo (IOoCcKa, CTONbl, cTynbs) (ayautopuum: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIIBIOTEPAMH C JIUIICH3UOHHBIM MPOTPAMMHBIM 00ECIICUCHUEM U
BbIx0j10M B uHTepHET (106, 106a, A301)
5.| CamocrostensHas | KaOuHer  misi  caMOCTOSATENBHOW ~ pabOTBI,  OCHAIICHHBIH
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TOJAKIIOYCHUS K CETH

«HTepHeT», MPOorpaMMoOi IKPAaHHOTO yBEIUYECHHsI, 0OeCTIeYeHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETa, HEOOXOIMMOM MeOeNbIo (CTOMbI, CTYIbS).
(Ayautopust 102a, unTanbHbIN 3a1).

BC€ KOMIIBIOTCPELI

KomnerotepHast moanepxka yuyebHoro mpotecca no HampasieHuto 09.03.03 [puxiagnas
nH(popMaTHKa 00ECTIeYnBACTCS TI0 BCEM TUCHUIUIMHAM. DaKylIbTeT KOMIBIOTEPHBIX TEXHOJIOTHIA
Y TIPUKJIAIHON MaTeMaTHUKH, OCHAIIIEH KOMITbIOTEPHBIMH KJIaCCaMM, YCTAHOBJICHA JIOKATIbHAsI CETh,

(bakynpTeTa TMOIKIIOYCHBI

k cetu WurepHer. CryaeHTaM JOCTYIIHBI

coBpemeHHble [I9BM, coBpeMeHHOe THIIEH3MOHHOE ITPOrpaMMHOE 0OecIIeueHNE.
CryneHTsl U IPenoiaBaTelld By3a HMEIOT MTOCTOSIHHBIN JOCTYH K 3JIEKTPOHHOMY KaTajory
y4eOHOI, METOAMYECKON, HAYYHOU IUTEepaType, MEPUOANYECKUM U3JaHUSM U apXUBY CTaTeH.
[Tpumeuanue: Konkperusamus ayautopuii u ux ocHamienue omnpenensercs OIIOIL.
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