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PABOYASA NPOrPAMMA YYEEHOW AUCLUUMITUHDI

51.0.11.08 UHTerpanbHble ypaBHEHUA U BapuauluOHHOE UcYmcrneHue

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbHOCTU:

14.03.02 ApnepHble dur3vka n TeXHONornm

2. Mpodunb nogroroBku/cneumnanmnsaumna: Prsmnka aTOMHOro gapa 1 Yactuml,

3. KBanudwmkauusa (cteneHb) BbINyCKHUKA: bakanasp
4. ®opma ob6yUYeHUA: 0YHas

5. Kachegpa, oTBevarowan 3a peanusauymio aucumnnuHbl: 0803 kadegpa maTemMaTuyeckomn

OU3NKM 1 NHOOPMAaLIMOHHBLIX TEXHOJIOTUN.

6. CoctaButenu nporpammbl: YepHoB Bnagncnae EBreHbeBuY, JOKTOP PU3MKO-

MaTeMaTUYeCKUX HayK, npodeccop.

7. PekomeHpgoBaHa: HayyHo-MeToAMYECKMM COBETOM dbmamnyeckoro dakynbTeTa,
npoTokon Ne6 ot 27.06.2022r.

8. YuebHbIn roa: 2023/2024 CemecTp(bl): 4



9. Lenu n 3agaum y4e6HOM AUCLUNIINHDI:

- uenb AUCUMNAWHBI — POPMUPOBaAHME Yy OByYaroLWMXCH 3HaHUMN 06 OCHOBaXx WMHTerpanbHbIX
ypaBHEeHMN W BapuauMoHHOro wucuucnexnus. ObyvyeHne CTyAEHTOB YMEHUIO WUCMONb30BaHMUS
annapaTta WHTerpanbHbIX YpaBHEHWM W BapUauMOHHOIO MCYUCIIEHUS B MNPOdECCUMOHANbHON
AeATENbHOCTU.

- 3aJa4Yv ANCUMNNUHBL: U3YYUTb KraccuguKaumio MHTerpanbHbIX YypaBHEHUIA, U3y4nUTb OCHOBHbIE
CBOMCTBA CMMMETPUYHBIX W CaMOCOMNPSHKEHHbLIX OMepaTtopoB, OCBOWTb MeTOAbl pPeLUeHMUs
ypaBHeHus ®dpegronbma, ypaBHeHWss BonbTepa v ypaBHeHus Tuna CBEPTKU, NOArOTOBUTb
oby4aroLwmnxcs K NPUMEHEHMIO MOSTyYEHHbIX 3HaHWUM NS peLleHns 3agay eCTeCTBO3HaHUS.

10. MecTo yyeb6HOM AncuunuHbI B cTpykType OOIT:

OucumnnuHa «WHTerpanbHble YypaBHEHUA W BapuauMOHHOE UCHUCHEHWE» OTHOCUTCHA K
ancumnnuHam 6asoBon Yactu umkna b1 ocHoBHOM ob6pasoBaTenbHOW NporpamMmbl NOArOTOBKM
GakanaBpoB. VHTerpanbHble ypaBHEHWS U BapUaLWMOHHOE MCYUCIIEHWE OTHOCATCA K 4mncny
dbyHOaMeHTanbHbIX pas3genioB COBPEMEHHOM MaTeEMaTUKN. 3HaHNE OCHOB TEOPUN MHTErpasibHbIX
YPaBHEHUA W BapUaLMOHHOIO WCHUCIIEHUS SBMISIETCA BaXHOW CcocTaBnsAwowen obuen
MaTeMaTUYeCKON KynbTypbl BbINYCKHUKA.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moayno (3HaHWUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpamMmmbl (KOMNETEHLUAMU BbINMYCKHUKOB):

Koa HassaHune Koa(bt) NuankaTop(bl) MnaHupyemble pesynbTaThl
KOMNeTeHunmn obyyeHus
OlK- | CnocobeH OrlK- | BrnageeT 3HaHusMH 3HaeT OCHOBHbIE MOHATUS
1 NPUMEHSATb 1.1 dyHOaMeHTarbHbIX TEOPUN NHTErpanbHbIX
6a3oBble 3HaHUA B pas3genoB MaTeMaTuKn. | ypaBHEHUW U BapvaunoHHOIo
obnactu ¢usunko- NCUYNCNEHUS, KOTOPbIE
MaTeEMaTUYECKUX U Ncnonb3yTes Ans
(nnn) NOCTPOEHNS MOAENEN U
€CTECTBEHHbIX HaykK KOHCTPYMpOBaHUS
B cdoepe CBOew anropuTMOB peLleHus
npodgeccmnoHasnbHoOn NpPakTU4YeCcKnx 3agau.
AeATeribHoCTU OrlK- | Co3gaet 1 npumeHsieT YMeeT NpMMeHsiTb MeToabl
1.2 mMartemMaTuyeckme TEopUU NHTErpanbHbIX
MOJEenn B CBOEN ypaBHEHU U BapnaLMOHHOro
NpaKTUYeCcKomn NCYNCNEHNNA ONs peLleHns
0eaTenbHOCTH. NpaKkTU4eCcKnx 3agav.
OlK- | YmeeT oueHuBaTb Bnapgeet HaBblkamu
1.3 rpaHuLbl NPUMEHUMOCTU | KBanMUUnMpoBaHHOIoO
NCNonb3yeMbiX BblGOpa 1 agantauuu
MaTemMaTU4eCcKux CyLLEeCTBYOLINX METOAOB
MOAENEN NpU PELLEHNN | TEOPUN MHTErpanbHbIX
TUMOBbIX ypaBHEHUN N BapnauMOHHOIo
npodeccnoHanbHbIX NCUYNCNEHUN ONS peLLEHNs
3agav. NpakTU4eCcKnx 3agav.




12. O6bem gncuMnIIMHbI B 3a4eTHbIX eauHnUax/vac. (s coomsemcmesuu ¢ y4ebHbIM fnaHoM) —
2/72.

dopma NpoMeXyTOYHOM aTTecTauumn: 3a4€T.

13. Buabl yue6Hom paboThbl:

TpyooemKoCTb
Bua y4e6Hoit paboTbl Bcero o cemecTpam
4 cemecTp
AyaOuTOpHbIE 3aHATUS 44 44
nekumm 14 14
B TOM 4Yucne: | NpakTn4eckmne 30 30
nabopaTtopHble 0 0
CamocToaTenbHasa paboTta 28 28
B TOM 4Yucne: KypcoBas paboTta 0 0
(NMpoekKT)
dopma NpoMEXXYTOYHON 0 0
aTTecrtaumm
NToro: 72 72
13.1. CopgepxaHme AUCLUMUNIIUHDI:
n/n Peannsauus
HanmeHoBaHne pasaena
ANCUNNINHBI C
pasgena CopepxxaHue pasgena aucumnninHbl FIOMOLLLbIO
ANCLUNNNUHBI .
OHMNawnH-Kypca,
QYMK*
1. Jlekuun
1.1 | BBegeHue B NcTopus passuTus BapMaunMoOHHOIO UCHUCIIEHUS.
npegmer. Tpyabl dnnepa. MNoHsaTre dyHkunoHana. MNMpumepsl
WcTopus. dyHKUMOHanNoB. JInHenHbl pyHKUnoHan. Bapuauns
OcCHOBHbIe doyHKumoHana. Ee BblumcneHne ¢ noMmoLbo
NOHATUSA. napameTtpa. MakcMmymbl 1 MUHUMYMbI
BapuaunoHHoe | doyHKumoHanoB. Heobxogmmoe ycnosue
ncyncneHue. aKkcTpemyma pyHkumoHana. OcHoBHas nemma
BapnaLMOHHOIo ncyncneHns. PyHkumoHan dnnepa.
1.2 | JInHenHble YpaBHeHue Junepa Ong akcTpemarnen. YactHbole
WMHTerpanbHble | cnyyau. [NepBbi MHTErpan. 3agada o
ypaBHeHuUs BGpaxmcToxpoHe. PyHKUMOHAn, 3aBUCALLMIA OT
®pegronbMma n | Heckonbkux oyHKUMI. BapnaunoHHas 3agada ans
BonbTeppa Takoro pyHkUMoHana. Y CcnoBHbl 3KCTPEMYM
BTOpOro poga. | dyHkunoHana. 'eogesndeckme nuHuun. Nctopus
pa3BUTUSA UHTErpanbHblX ypaBHEHUN. Y paBHEHUS
dpegronbma n ypaBHeHus BonbTteppa nepBoro u
BTOpPOro poga. YpasHeHna ®pearonbma BTOPOro
pofa C BbIpOXAEHHbBIM SapoM. AnbTepHaTmBa
®pepgronbma. Teopembl Ppearonsma.
XapaKTepuctmyeckme 3Ha4yeHnst 1 COOCTBEHHbIE




dyHKUnKn ypaBHeHnss dpearonoma. Cnyyvan
BbIPOXAEHHOro sapa.

1.3 | WHTerpanbHble | Teopema cyLlecTBOBaHUSA N €UHCTBEHHOCTU
ypaBHEHNS pelleHuns ypaBHeHuss dpegrornibMa BTOPOro poaa.
nepBoro MeToa nocnegoBaTenbHbIX NPUOAVKEHNI.
poaa. PesonbBeHTa. PelleHne Yepes pe3ornbBeHTY.

CummeTpuyHoe aapo. CeoncTBa
XapaKTepUCTUYECKNX 3HAYEHUN N COBCTBEHHbIX
yHKUMI B Criydae cuMmMeTpuyHoro sapa. Cnektp
NUTEpPMPOBaHHbIX saep. Teopema cyLLecTBOBaHNUSA
XapakTtepuctuyeckoro ymcna Jlemma Kk Teopeme
MNnbbepTa-lUmnara. Cneacreua. Teopema
M'nbbepTa-Wmunara. PeweHne nHterpanbHbIX
YPaBHEHUN C CUMMETPUYHBIM SAPOM.

1.4 | IluHenHble Teopema cyLecTBOBaHUSA U €ANHCTBEHHOCTU OS5
WHTerpaneHble | ypaBHeHUs BonbTeppa BTOporo poga. PeweHue
ypaBHEeHNS Yyepes pe30ribBeHTY. YpaBHEHUSA TUNa CBEPTKU NO
dpearonbma dypbe. MHTerpanbHble ypaBHEHMS NEPBOro poaa.
n BonbTeppa YpaBHeHve Abensa. CeegeHne ypaBHEHNS
BTOPOro BonbTeppa nepBoro poaa k ypaBHeHuo BonbTeppa
poaa. BTOpPOro poaa. YpasHeHne ®pearonsma nepsoro

poaa ¢ CMMMeTPUYHbIM A4poM. HeycTonumBoCTb
peLleHns ypaBHEHUs NepBOro poja.
2. NpakTnyeckKkune 3aHATUA

2.1 | BeBegeHue B NcTopus passuTus BapMauMoOHHOINO UCHUCIIEHUS.
npegmer. Tpyabl dnnepa. NoHsaTre dyHkunoHana. MNMpumepsl
WcTopus. dyHKUMOHanNoB. JInHenHbl pyHKUnoHan. Bapuauns
OcCHOBHbIe doyHKumoHana. Ee BblumcneHne ¢ noMoLbo
NMOHATUSA. napameTtpa. MakcMmymbl 1 MUHUMYMbI
BapuaunoHHoe | doyHKumoHanoB. Heobxogmmoe ycnosue
ncyncneHue. aKkcTpemyma pyHkumoHana. OcHoBHas nemma

BapuaLMOHHOIo ncyncneHns. PyHkumoHan dnnepa.

2.2 | JluHenHble YpaBHeHue Junepa Ong akcTpemarnen. YactHble
WUHTerpanbHble | cnyyau. [NepBbi MHTErpan. 3agada o
ypaBHeHuUs BpaxmcToxpoHe. PyHKUMOHAn, 3aBUCALLMIA OT
®pegronbMa n | Heckonbkux oyHKUMI. BapnaunoHHas 3agada ans
BonbTeppa TakKoro pyHkUMoHana. Y CcnoBHbI 3KCTPEMYM
BTOpOro poga. | dyHkunoHana. 'eogesndeckme nuHun. ctopus

pa3BUTUSA UHTErpanbHbIX ypaBHEHUN. Y paBHEHUS
dpegronbma n ypaBHeHus Bonbteppa nepBoro u
BTOpPOro poga. YpasHeHna ®pearonbma BTOPOro
pofa C BbIpOXAEHHbBIM SapoM. AnbTepHaTmBa
®pepgronbma. Teopembl Ppearonsma.
XapaKkTepuctmyeckme 3Ha4yeHust U COOCTBEHHbIE
dyHKUnKn ypaBHeHnss ®pegronoma. Cnyyvan
BbIPOXAEHHOIO g4pa.

2.3 | NHTerpanbHble | Teopema cyLeCcTBOBaHUSA N €QUHCTBEHHOCTU
ypaBHEHNS pelleHus ypaBHeHuss dpegrornbma BTOPOro poaa.
nepBoro MeToa nocnegoBaTeNbHbIX NPUOAVKEHNI.
poaa. PesonbBeHTa. PelleHne Yepes pe3ornbBeHTY.

CummeTpuyHoe agpo. CeoncTBa
XapaKTePUCTUYECKUX 3HAYEHUI U COBCTBEHHbIX
dYHKUMI B criydae cuMMeTpuyHoro sapa. Cnektp




UTepUpoBaHHbIX saep. Teopema cyLLlecTBOBaHUA
XapakTepucTuyeckoro ymcna Jlemma k teopeme
M'mnebepta-Wmunara. Cnegcteus. Teopema
MnbbepTa-lUmnara. PeweHne nHTerpanbHbix
YPaBHEHUN C CUMMETPUYHBIM SAPOM.

2.4 | JlnHenHbole Teopema cyLecTBoOBaHUSA N €ANHCTBEHHOCTUN AN
WHTerpaneHble | ypaBHeHUA BonbTeppa BTOpOro poga. PelwweHve
ypaBHEHNS yepes pe30sibBEHTY. YpaBHEHUSA TUNA CBEPTKU MO
®pegronbma dypbe. IHTerpanbHble ypaBHEHUS NepBOro poaa.
n BonbTeppa YpaBHeHue Abens. CBefeHne ypaBHEHUS
BTOPOro BonbTeppa nepsoro poaa kK ypasHeHuo BonbTeppa
poaa. BTOpPOro poaa. YpasHeHne ®pearonbsma nepsoro

poda C CUMMETPUYHBIM S4pOM. HeycTon4nBoCTb
peLleHns ypaBHEHUsI MEPBOro poaa.

13.2. Tembl (pa3genbl) AUCLUNIIUHBI U BUAbI 3aHATUN:

Buabl 3aHaTMIA (4acoB)
Ne HanmeHoBaHue Temsbl n Na6 CamocTodT
n/n (paspena) AMCUUNNUHLI INekumn PaKTv™ | J1abopaT | o qphas | Beero
eckue OpHble
paboTa

BeepgeHwne B npeagmert. ctopusi.

1. | OCHOBHbIE NOHATUS. 3 6 0 6 15
BapuvauynoHHOe ncymncreHue.
JInHenHbIe nHTerpanbHbIe

2. | ypaBHeHus ®pegronbma u 3 6 0 6 15
BonbTeppa BTOpoOro poaa.

3 NHTerpanbHble ypaBHEHUS 4 9 0 8 o1
nepBoro poaa.
JInHenHble nHTerparnbHble

4. | ypaBHeHnsa ®pegronbma u 4 9 0 8 21
BonbTeppa BTOpOro poaa.
WToro: 14 30 0 28 72

14. MeToaun4yeckume ykaszaHus ansi ooy4arolmxcs no 0OCBOGHUIO AUCLUNTIUHbI

Mpun n3yyeHnn aNcuMnMHbLI PEKOMEHAYETCS UCMONb30BaTh CrieayloLne cpeacTaa:
- PEKOMEHOYEMYHO OCHOBHYIO M AOMNONHUTENbHYI0 NUTEPATYPY;
- MeTOOMYECKMNE yKa3aH1s U nocoodus;
- 3NEeKTPOHHbIE BEPCUM Y4EOHUKOB 1 METOONYECKMX YKa3aHUI ANS BbINONTHEHUS NPaKTUYECKUX
pabor.

CDopma opraHmnsauunn CaMOCTOSATENIbHOM pa6OTbIZ noaroToBka K ayaAUnTOPHbIM 3aHATUAM,

BbIMNOMHEHNE AOMALLUHUX 3a4aHUN; BbINONHEHWE KOHTPOJ1bHbIX pa60T.
I'Ip|/| ncnonb3oBaH ANCTAHLMOHHBIX O6pa3OBaTeJ'IbeIX TEXHOMNOrMn n AJNTIEKTPOHHOIOo

06y4yeHuns BbINOMHATL BCE yKa3aHMs npenogasBaTternen, BoBpems nogknovatbes kK online

3aHATUAM, OTBETCTBEHHO NOAXOANTL K 3aaHUSM A9 CaMOCTOSATESTbHON pa6OTbI.

15. lNepeyeHb OCHOBHOW W [AONOSIHUTENLHOW nNUTepaTypbl,

HeobXxoauMbIX AN OCBOEHUA AUCUUNIIUHDbI

a) OCHOBHas nuTepaTypa:

pPecypcoB MHTEpHeT,




Ne n/n MNcToYHUK

OwmenbyeHko A.B., MeToabl MHTerpanbHbix NpeobpasoBaHuii B 3agadvax
MaTemaTuyeckon usmkn / A.B. OmenbyeHko. — Mockea: MUHMO, 2010. — 182
c. (BbC «YHuBepcutetckas bmubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=63290)

Bepx6uukun B.M., YncneHHole meTtoabl MaTemaTundeckon gumamkm / B.M.
Bepx6uukun. — Mocksa: Oupekt-Meauna, 2013. — 212 c. (OBC
«YHuBepcuteTckasa bubnunoteka online»
http://biblioclub.ru/index.php?page=book&id=214562)

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NcToYHUK

1 30H B.A., Jlekuuun no nHTerpanbHbiM ypaBHeHUsM: y4ebHoe nocobue ang By3os /
B.A. 3oH. — MockBa: Beicwas wkona, 2004. — 92 c.

KpacHoB M. J1. IHTerpanbHble ypaBHeHUs. BBeaeHne B Teoputo: yyebHoe
2 nocobwue gns ctya. sysos / M.J1. KpacHoB. — U34. 2-e, ctep. — M.: KomKHura:
URSS, 2006. — 301c.

B) MH(OPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (OduLManbHbie pecypcol
NHTEPHET)™:

Ne n/n Pecypc

www . lib . vsu . ru — 3HB BI'Y

1
2 http://e.lanbook.com/ - 3BC «J1aHb»
3 http://www.book.ru/ - 96C «Book.ru»

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n NCcTOYHUK
3agaym nNo uHTerpanbHbIM ypaBHEHUAM: y4ebHO-MeToan4eckoe nocobue ans
1 By30B / BopoHex. roc. yH-T; cocT. A.®. KypuH. — Boponex: LML, BI'Y, 2007. —
34 c

17. UHchbopMaLMOHHbIE TEXHONOIMKU, UCNosib3yeMble AN peanM3aum y4eoHoun
ANCLUUNIINHBI, BKITKOYaA nporpamMmHoe obecnevyeHne u HoOpMaLMOHHO-CNpPaBOYHbIe
cuctembl (Npu Heo6xo0AMMOCTH)

Mpu peanusauumn AUCUMNINHBI MOTYT UCMONb30BATLCA TEXHOMOMMN 3NEKTPOHHOIO 0BYYeHNs 1
AVCTaHUMOHHbIE oBpa3oBaTenbHble TeXHONorMn Ha 6ase nopTana edu.vsu.ru, a Takke apyrue
[AOCTYNHbIE pecypcbl ceTn VIHTepHeT.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHne ANCLUUNIINHDI:

JlekumoHHasa aygutopumn.

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHON aTTecTalun

MopaaoK OLUEHKN 0CBOEHMS obydatowmnmmcsa y4ebHoro matepuana onpenenseTcs
coep)xaHMeM crneayLwmnx pasaenos AUCUMNIIVHBI



HavnmeHoBaHuve
Ne pasnena WNHavkaTop(bl)
- KomneTeHuusA(M) | OOCTUXEHUS OueHouyHble cpefcTBa
n/n ANCUMNITNHbI KOMMETEHLUMN
(Mogynsi)
1. | Pasgensbi 1-4 Or1K-1.1 KoHTponbHble paboTbl
2. | Pasgens 1-4 Or1MK-1 OrliK-1.2 KoHTponbHble paboThl
3. | Pasgenbl 1-4 Orl1K-1.3 KoHTponbHbie paboTbl
[MpomexyToyHas aTtTecTaums MNepeyveHb BoNpocoB
dopmMa KOHTPONA — 3K3aMeH lMpakTnyeckoe 3agaHve

20. TunoBble OLEHOYHbIE CcpeAcTBa M MeToAMYeCcKMe MaTtepuanbl, onpepgenslowme
npoueaypbl OLeHNBaHUA

20.1 TekywWwmi KOHTPOJb yCNeBaeMoCTHU

KoHTpornb ycneBaemMocTu No AUCUMMNMHE OCYLLECTBMSETCSA C MOMOLLbIO CreayoLLmnx
OLEHOYHbIX CPeacTB:

[ns oueHnBaHUA pesynbTaToB 0By4YeHMs Ha 3Kk3aMeHe/3a4eTe UCMOoNb3YyTCH creayolme
nokasartenwu:

1) 3HaHMEe OCHOBHBIX MOHATUI TEOPUN MHTErparnbHbIX YPaBHEHWUI U BApPUALIMOHHOIO MCHUCIIEHUS
N UX METOAOB, KOTOPbIE MCNOMb3YIOTCH AN1A MOCTPOEHNS MOAENEN N KOHCTPYMPOBaHUS
anropuTMOB peLleHns NPaKkTUYecKMx 3agav;

2) 3HaHWe NOCTaHOBKW KIacCM4eCcknx 3agav;

3) 3HaHne MeToA0B (POPMYNMPOBKM M JOKa3aTenbCTBa MaTeMaTUYECKNX YTBEPKAEHUN;

4) ymeHve NpuMeHaTb MeToAbl TEOPUM MHTErparbHbIX YpaBHEHUI U BapuaunoHHOIO
NCYMCNEHUs NS pelleHns 3agad npogeccuoHanbHoO AeaTeNnbHOCTY;

5) ymeHve NnpuMeHsTb annapaTt Teopun MHTerparnbHblX YpaBHEHUI U BapuaLUOHHOIO
ncuncneHns onga gokasaTenbcTBa YTBEPXKOEHUIN N TEOpeM;

6) BNageHne HaBblkaMu KBanMuuMpoBaHHOro Bbibopa 1 agantauuy CyLecTBYOLMX METOO0B
TEOPUUN NHTErpanbHbIX ypaBHEHUA U BapUALMOHHOIO UCYUCINEHNS AN PELLEHUS NPaKTUYECKNX
3ajay peleHns pasnuyHbIX 3agav;

7) BnageHvne HaBblkaMyn UCMOMb30BaHUA METOLAOB PeLUEHUs KNnacCU4ecknx 3agayd Teopum
NHTerpanbHbIX YpaBHEHUN 1 BapUaLMOHHOIO UCYUCTIEHUSA NS peLleHns pasnnyHbIX
eCTeCTBEeHHOHay4HbIX 3a4au.

[ns oueHnBaHuA pe3ynbTaToB 06y4YeHMs Ha 3Kk3aMeHe (3a4eTe C OLEHKOMN) Ncnonb3yeTca 4-
BannbHas Wwkana: «OTAMYHO», «XOPOLLO», «YAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.
[ns oueHnBaHns pe3ynbTaTtoB 00y4eHUs Ha 3a4eTe NCMOoNb3yeTCs — 3a4TEHO, He 3a4TEHO
CooTHoLeHWe nokasarternewn, KpUTepmes 1 LIKanbl OLEHMBaHUA pe3ynbTaToB 00yyYeHus.



Kputepum oueHMBaHNA KoMneTeHUNn

YpoBeHb
CchopMUpPOBAHHOCTH
KOMNeTeHunn

LLikana oueHok

O6yyatomnncs B NofnHON Mepe Bnageet
NOHATUNHBIM annapaTtoM U TEOPETUYECKNMMU
OCHOBaMW AUCLMNINHLI, cnocobeH
NNACTPMPOBATL OTBET NPUMeEpPaMM,
drakTaMn, JaHHBIMWN HayYHbIX
nccnegoBaHnin, NPUMEHATL TEOPETUYECKME
3HaHUA ONS PeLLUEeHns NpakTU4Yeckux 3agad
JaHHOW ONCUUNIINHDI.

[NoBbILLEHHbIN
YPOBEHb

OT1nuyHo

O6yyatomnncsa B NonHON Mepe Bnageet
NOHATUNHBIM annapaTtoM U TEOPETUYECKNMMU
OCHOBaMW AUCLMNINHbLI, cnocobeH
UNNCTPMPOBATL OTBET NPUMEpPaMM,
drakTaMn, JaHHLIMWN HayYHbIX
nccnegoBaHnin, NPUMEHATL TEOPETUYECKME
3HaHUA ONS PeLLUEeHns NpakTU4Yeckux 3agad
JaHHOW ONCUUNIINHDI.

[onyckaeT ownbKn Npun peLeHnm aTnx
3agau.

BasoBbi ypoBeHb

Xopouwlo

O6yyatomnmnca YyacTuyHo Bnageet
NOHATUNHBIM annapaTtoM U TEOPETUYECKNMMU
OCHOBaMW AUCLMNINHLI, cnocobeH
UNNCTPMPOBATL OTBET NPUMeEpPaMM,
drakTaMn, JaHHLIMWN HayYHbIX
nccnegoBaHnin, NPUMEHATL TEOPETUYECKME
3HaHUA ONS PeLLUEeHUs NpakTU4Yecknx 3agad
JaHHOW ONCUMUNIINHDI.

[onyckaeT ownbKn Npun peLeHnm aTnx
3agau.

Moporosbin
YPOBEHb

YnoBneTBOpUTENbHO

OTBET Ha KOHTPONBbHO-U3MEPUTENBHbI
MaTepuarn He COOTBETCTBYET NOObIM
Tpem(4eTbipem) N3 NepevncrieHHbIX
nokasatenen. Oby4yarowumncs
AEMOHCTPUPYET OTPbIBOYHbIE,
parmMeHTapHble 3HaHUs, JOnyCcKaeT
rpyobie oLwmnbKN.

HeynosneTBopuTenbHO




20.2 lNepeyeHb BONPOCOB K 3K3aMeHy (3a4eTy):

1. TMoHatne dyHkumoHana. MNpumepbl PyHKUMOHANOB. JINHENHbIN PyHKUMOHaN. Baprauusa
doyHKumoHana. Ee BbluncneHne ¢ noMoLLbo napamMeTpa.

2. Makcumymbl 1 MUHUMYMbI (OYHKLMOHaNoB. Heobxoammoe ycrnoBme akcTpemyma
dyHKumMoHana. OcHOBHas nemMmMma BapuaLMOHHOIO UCHUCHIEHNS.

3. ®yHKunoHan Jdunepa. YpaBHeHve Junepa ang akctpemanen. YacTtHele criydau.

4. [lepBbi nHTErpan. 3agaya o OpaxncToxpoHe.

5. ®yHKUMoHan, 3aBUCALLMIA OT HECKOSbKNX OYHKUMIA. BaprnaunoHHasn 3agada ansa 1akoro
dyHKUMOHana.

6. YCnoBHbIN 3KCTpeMyM (PyHKUMOHanNa. 'eogesnyeckme NUHUK.

7. YpaBHeHus ®pegronbma u NepBoro 1 BTOPOro poaa.

8. YpaBHeHusa BonbTeppa.

9. VYpaBHeHus ®pearonbma BTOPOro poa C BbIpOXAEHHbIM S4POM.

10. AnbTepHaTtmBa ®pegronbma. Teopembl Dpegronbma.

11. Xapakrepuctmyeckune 3Ha4yeHnsa n cobCcTBeHHble PyHKLMM ypaBHeHUs Ppegronbma.

12. Teopema cyLecTBOBaHUS N €OUHCTBEHHOCTU peLleHnst ypaBHeHns ®pearonosma
BTOPOro poaa.

13. MeToa nocnepoBaTenbHbIX NPUBIIVKEHWIA.

14. Pe3onbBeHTa. PelueHne yepes pe3oSibBEHTY.

15. CummeTpuyHoe aapo. CBONCTBA XapakTePUCTUYECKUX 3HAYEHUI N COOCTBEHHbIX
JOYHKUMIM B Crlydae CUMMETPUYHOro aapa.

16. Teopema NMnbbepTa-lLmnara n cneacteus M3 Hee.

17. PeweHune nHTerpanbHbIX ypaBHEHUA C CUMMETPUYHBIM S4POM.

18. Teopema cyLiecTBOBaHUA U €OMHCTBEHHOCTU K ypaBHEHUA BonbTeppa BTOpPOro poaa.
PelueHne yepes pe3ornbBeHTY.

19. YpaBHeHusa Tnna ceepTku no dypoe.

20. VIHTerpanbHble ypaBHEHWSI NEPBOro poaa. YpaBHeHne Abens.

21. CeepgeHve ypaBHeHusi BonbTeppa nepBoro poaa K ypaBHeHUIO BonbTeppa BTOPOro
poaa.

22. YpaBHeHve ®pearonbma nepBoro poga ¢ CUMMETPUYHBIM S4POM.

23. HeycTonymBOCTb peLleHust ypaBHeHUSA nepBoro poda. MNoHsATMe 0 HEKOPPEKTHBIX

3agavax.



20.3 MNepe4yeHb NpPaKTU4YECKUX 3a4aHUN

1.  BbluncneHve Bapunauumm NnMHENHOro oyHKUMOHAa ¢ NOMOLLbIO nNapameTpa.

2. HaxoxpgeHue akcTpemyma oyHKLUMOHana ¢ NOMOLLbIO ypaBHEHUIN Dunepa.

3. YpaBHeHus ®pearonbmMa BTOPOro poa C BbIpOXAEHHbIM S4POM — peLleHne MeToaoMm
nocrnegoBaTesibHbIX NPUBNKEHUN.

4. YpaBHeHna ®pearonbma BTOPOro poAa C BbIpOXAEHHbIM SAPOM — peLleHne Yyepes
pPe30NbBEHTY.

5. PewweHne nHterpanbHbIX ypaBHEHUN C CUMMETPUYHBIM SAPOM.

6. PelweHne ypaBHeHust BonbTeppa BTOPOro poaa Yyepes pe3oSibBEHTY.

7. YpaBHeHus Tuna cBepTkn no dypbe.

8. WHTerpanbHblie ypaBHeHUs nepBoro poaa. CeeaeHne ypaBHeHns BonbTeppa nepsoro
poAa K ypaBHeHU0 BonbTeppa BTOporo poaa.

9. YpaBHeHue dpearonibma NepBOro poga ¢ CUMMETPUYHBIM SAPOM.

20.4 TecTOBbIE 3ag4aHuA

KoHTponbHO-n3mMmeputenbHbin matepuan Ne 1.

b

Iyl= [ (> — y")dx
1. HanTtu Bapmnaumio oyHKUnoHana a

2 ,
Iyl= f(y'2+ 209"+ ydx; y(1)=1, y(2)=0.
2. Hantu akctpemanu goyHKUMoHana 1

- 3
w(t)dt
g)at _
vz -t

3. PewnTb ypaBHeHve Abens © : :

!
o(e)-x f@z-ppa =
4. C NOMOLLbIO PE30MbBEHTbI PELLNTL YypaBHEHNE o |
H
: . arcsin 2 '

() - /e p(t)dt=tgz

5. PelwnTb ypaBHEHNE C BLIPOXOEHHLIM SAPOM -1

6. Hantu xapakrepuctmyeckue 4ymcna n cobCcTBeHHble (PyHKUMM ypaBHEHMUS C BbIPOXKAEHHbIM
x[4

¢(z) ~ A [ sin’zp(t)dt =0

A0POM: 0



7. PewnTb nHTerpaneHoe ypaBHeHne BonbTeppa Tnna cBEPTKU:
z

o(z) = e° - / e o(t) dt.

0
2.

/ e‘;"_‘ga(t),dt/f.-_.;: shz

8. PewnTb nHTErpaneHoe ypaBsHeHue Bonbteppa 1-ro poga: 0

KoHTponbHo-uameputenbHbIn maTepuan Ne 2.

1
Iyl=y* O + | (g +y7)dx
0

1. Hantu Baprauuio oyHKUMOHana
0

Igl= [ (1259 — y")dx; y(~)=1, y(0)=0
2. Hantn akcTtpemanu oyHKUuMoHana ~1
z
/(a: —t)%(t) dt = = + 2*
3. PewwuTb ypaBHeHne Abens 0

2x
e(z) - A / sin (z + t) ¢(2) dt =1
) ;

4. C NOMOLLbIO PE30J1IbBEHTbI PELLUNTL YPpaBHEHNE
T2

p(z)—4 /sinzz pt)dt =2z - x

5. PelwnTb ypaBHEHME C BbIPOXAEHHbLIM SAPOM: 0

6. Hantn xapakrtepuctmyeckue 4ymcna n cobCcTBeHHble (PyHKUMM YpaBHEHMUS C BbIPOXKAEHHbIM
2r

p(z) — A f‘sinz cost p(t)dt =0
A0POM: 0

z
piz) =z~ [ ot at
7. PewnTb nHTErpanbHoe ypaBHeHne Bonbteppa Tnna cBEPTKMU: 0

8. PewnTb nHTErpansHoe ypaBsHeHue BonbTeppa 1-ro poga:
T

/cos (z—t)p(t)dt =sinz.



20.5 MNepe4yeHb 3agaHMM AN KOHTPONbHbIX paboT

Tekywas atrectaums Ne 1
1. MNoHaTue o pyHKuMoHane. BapnaumoHHasa nponssogHas. YpaBHeHus dunepa.
BapunauMoHHbIN 3KCTpemyM.
2. YpaBHeHus Opegronbma n BonbTeppa BTOporo poga. Metoa nocnegoBaTenbHbIX

NPUBAVKEHWUIA.

Tekywan atrectauns Ne 2
1. NHTerpanbHble ypaBHEHUSA C BbIPpOXAEHHbIMU sapamu. CnekTp u pe3onbBeHTa. Teopema
MnbbepTa—LLUMmnara.
2. YpaBHeHusi Tuna ceepTkm no Pypbe. YpaBHeHus Ppegronbma n BonbTeppa nepsoro

poaa.



NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

HanpasneHue/cneymnansHocTb 14.03.02 ApepHble dmnanka U TEXHOIOrMm

OucumnnnHa 51.0.11.08 NHTerpanbHblie YpaBHEHUS U BapUaLMOHHOE UCYUCTIEHNE.

Mpodunb nogrotoBkn Prsmnka aTOMHOIO 94pa 1 YacTul

dopma oby4veHnsa ouHas

Y4yebHbin rog 2023/2024

OTBEeTCTBEHHbIN UCMONHUTENb

3aBeayowmm kapegpon maTeMaTn4ecKomn ,,
PU3NKN N NTHPOPMALMOHHBIX TEXHOSOTNI epecent 4 Mepecenkos C.A. 28.06.2022

UcnonHutenu

lNpodeccop kaenpbl MaTteMaTU4ECKON

POU3NKN N NTHPOPMALMOHHBIX TEXHOSOTNI YepHos B.E. 28.06.2022
COIMACOBAHO

Kypatop OOIl

No HanpasfieHuo/cneymansHOCTH . 2022

noodnucek pacuwughposka nodnucu

HavanbHuk otgena obcnyxmsanms 3HB .. 2022
nodnucsk pacuwughposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npoTtokon Ne6 ot 27.06.2022r.




