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1. lesiu 0OCBOEHUSA TMCHUATIIUHBI

Jucturuimna "KadecTBeHHass TeOpHsi OOBIKHOBEHHBIX IU(QepeHINaIbHbIX ypaBHEHUN"
ofOecrieunBaeT MNPUOOpPETEHHWE 3HAHUW W YMEHUH B COOTBETCTBUM C TOCYAapCTBEHHBIM
00pa30oBaTeNbHBIM CTAaHIAPTOM, COACUCTBYET (PyHIaMEHTaIu3anuu oOpa3zoBaHus, GOPMUPOBAHUIO
KYJIbTYpbl QHAJIMTUYECKUX BBIUMCICHHNA B paMKax IMKJIa aHATUTHYECKUX TUCHUIUIMH. Llenbro
NPENOJIaBaHusl JTUCIMIUIMHBI SIBJISIETCS OCBOCHUE KIIIOUEBBIX IOHSATHH, BOIPOCOB TEOPUHU
mubdepeHIIMaNbHbIX  YPaBHEHHM, aHAJIMTUYECKMX METOJOB pEIIeHHS M KayeCTBEHHOIO
UCCIICIOBAHMSI 33/1a4, POPMYTUPYEMBIX B BUC OOBIKHOBEHHBIX AU PEPEHIINATHHBIX YPABHCHUN.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

HucuuruinHa «KauecTBeHHass Teopusi OOBIKHOBEHHBIX AHM(QepeHInanbHbIX ypaBHEHUI
OTHOCHTCS K 4aCTH 00pa30BaTeIbHON IpOorpaMMebl, (popMUpYEeMON y4acCTHUKaMH 00pa30BaTeIbHbBIX
OTHOILIEHUH, U SIBJIACTCA 3JE€KTUBHOU JUCHUILIIMHOM.

Hucuunnuna "KauecTBeHHass Teopusi OOBIKHOBEHHBIX JU(P(GEpeHLHATbHBIX YpaBHEHH"
BXOJMT B LIMKJI JUCLMILIMH, KOTOpble 00ECIIEYMBAIOT OBJIA/ICHUE aHAIUTUYECKUMH U YHCIEHHBIMU
METOaMH, HEOOXOAWMBIMU JUIS TIOJTOTOBKM CIIEUaNUCTa MaremMarnka. OHa OCHOBBIBAETCS Ha
3HAHUSX, IOJIYYEHHBIX CIyIIATeNIIMU NPU HM3YYEHUH IUCHMIUIMH "MaTtemaTtudeckuil aHanms",
"Anrebpa", "duddepennuansapie ypaBHeHHA". 3HAHUS ¥ HABBIKH, MOJYYCHHBIC NPU W3Y4EHHUH
muciumuiiael - "KadecTBeHHass Teopusi OOBIKHOBEHHBIX — AuddepeHIuanbHbIX  ypaBHEHUH",
UCTIONB3YIOTCS KaK MpU U3y4eHUH 00MIeTTPO(eCCHOHABHBIX TUCIUILUINH, TaK U TP U3YUSHHUH Psiia
CHeLHaIbHbIX AUCIUILIUH.

3. [lllanupyemble pe3yabTaTbl 00y4eHHs MO AUCHHUIIHHE, COOTHECEHHbIE ¢ MUIAHUPYEMBbIMH
pe3yJbTaTaMH OCBOCHHA 00pPa30BaTEJIbHOM NPOrPaAMMBI

IIponiecc u3ydeHus MUCLMILIMHBI HAIPaBJiIeH Ha (POPMUPOBAHUE CIEAYIONIMX KOMIETSHIUH
B cooTBeTcTBUU ¢ PT'OC BO, OOII BO 1 npuoOpeTtenust cieayonmx 3HaH|, yMEHHUH, HaBBIKOB U
(unu) ombITa AESITENFHOCTHU:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeyennb
KOMIeTeHIHs KOMIeTeHIIN U TUVIAHNPYEeMBIX Pe3yJabTAaTOB 00y4eHus!
(koa u opmyIHpPOBKA) (kox M popMyJIHpPOBKA)
IIpodeccnoHanbHble KOMIIETEHIMH
MK-2 HU-TIK-2.1 3HaTh:

CrocobeH MOHUMATh,
COBEPILECHCTBOBATH U
MPUMEHSTh
COBpPEMEHHBIN
MaTeMaTHYEeCKUN
amnmapar

O0nazaeT yCTOMYNBBIMH
3HAHUSAMU B 00JIaCTH
OCHOBHBIX
MAaTEMaTHYECKUX
JUCIUIUTAH, UX anmapaTa u
pe3yIbTATOB

- TOHOJIOTUUYECKYIO KJIaCCH(DUKAIINIO
MPOCTEHIINX OCOOBIX TOUECK;

- ycIioBus rpy0ocTH 0c000# TOUKH Ha
IUTOCKOCTH;, YCIIOBUS CYIIIECTBOBAHHS U
YCIIOBUS €TUHCTBEHHOCTH MIEPHOANIECKOTO
peleHus ypaBHEeHU Buaa

X"+ F(x)+x=0.

HU-11K-2.2

O06aagaeT CIIoCOOHOCTHIO
MIPUMEHSTH COBPEMEHHBIH
MaTE€MaTHYECKHUN armapar
B PEIICHUH PA3INIHBIX
3a1a4

YmMmertn:

- OMpPEACIATh MHACKC 0c000I TOYKH Ha
IJIOCKOCTH;

- HaXOAUTH MEPUOJUICCKUC PCIICHUSA
YpaBHEHUS BHIHYKJICHHBIX KOJIeOaHHHA
X"+ F(x)+x=e(t).

H-MK-2.3

YMmeTh:




Crocoben
COBEPIICHCTBOBATH CBOU
HABBLIKU, CBSI3aHHBIE C

- KpUTUYECKH MBICIIUTH IIPU PELICHUU
MIPaKTUYECKUX 3ajad,
- moaOUpaTh HAYYHYIO JIUTEPATypy, BKIOUas

MIPUMEHEHUEM COBpEMEHHbBIC HAPAOOTKU B 00JIACTH TEOPUHU
COBPEMEHHOTO ¢ dhepeHInaNbHBIX ypaBHEHHH
MaTeMaTHYECKOTO
amnmapara

MK-3 H-IIK-3.1 3HaTh:

CriocobeH k pazpaboTtke | O6magaeT ycTOMYNBEIMA

- OCHOBHBIE€ CBOMCTBA TPAeKTOPUL

1 IPUMEHCHHUIO 3HAHUSIMH B 00JIaCTH ABTOHOMHBIX CHCTEM,
ANTOPUTMHUYCCKUX H pa3pabOTKH aJITOPUTMOB M | - PEACIBHBIC IIUKIIBI ¥ (DYHKITUSL
IIPOrPaMMHBIX PEIIEHUH | IPOrpaMMHUPOBAHUS MOCIIEIOBAHMS.

B obnactu cuctemHoro u | M-IIK-3.3 YMmeTh:

MPUKIIaTHOTO Obnanaet ciocoOOHOCTBIO KPUTHYECKH aHAJM3UPOBATH 3a/1a4y

IPOrpaMMHOTO KPUTHYECKOTO aHAIIN3a 1 Baaners:

oOecrieyeHust COBEPILLICHCTBOBAHUS CIIOCOOHOCTBIO aHAJIN3a U COBEPLICHCTBOBAHUS
pa3pabaTeIBaeMbIX W3yYCHHBIX ¥ BHOBb Pa3pab0OTaHHBIX

AJITOPUTMOB U ITPOrPAMM

aJITOPUTMOB.

4. O0beM, CTPYKTYpA U Co/iepsKaHMe TN CIUTITIHHbI

OO01mmas Tpy10eMKOCTh TUCIUTUIMHBI COCTaBIIsAeT 3 3a4eTHbIe enuHulibl, 108 akaa. gacos.

Ne Tembl (pa3nenbl) Buapl yueOHBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n AUCUUILIMHBI, BKJIIOYAsI CAMOCTOSATEIbHYI0 padoTy KOHTPOJIA
HX cOo/iep:KaHMne CTY/IEHTOB, H UX TPY/I0eMKOCTH (B ycneBaeMoCTH
aKaJeMHYecKHX 9acax)
Y KonrakTHas padora ®opma
5 . . i o 5 MPOMeKYTOYHOH
= g 2 S 2w | aTTecTanyu (no
Ol g ;‘3 % E{ TS| 5 o cemecmpam)
= | Z |5 |2 |EE|5S
$§ |E | & | > | EZ| E¢
Sl &8 |2 8g|8"
% < o g o= S
= 4 g 8
1 CBolicTBa TpaeKTOpHUH
ABTOHOMHBIX CHCTEM. 8 1 2 2
2 [IpenennubIe
MHOXECTBA TPACKTOPUI
B Rn. Tpaekropuu Ha 8 1 2
IUIOCKOCTH, UX
npeneabHbIe
MHOKECTBA.
3 CyiecTBoBaHHe
0c000# TOYKH BHYTPHU
3aMKHYTOU TPa€KTOPHH. 8 1 5 2
Teopemsl 0
KOJIbLIEBUIHOW 00sacTu
0e3 0coObIX TOUEK.
4 IToBenenue TpaekTopuit
B OKPECTHOCTH 8 2 2
3aMKHYTOU TPa€KTOPHH.




Hpe,[[eJ'H:HBIC IMUKJIbI 1

dbyHKIHS
MOCJIEeIOBaHMUSI.

Tpaexropuu B
OKPECTHOCTH 0COOOM
TOYKH. CeKTOPHI
bennukcona
(runepOoTuIecKHid,
mapaboTNIeCKUH,
DJUTATITHYIECKAHN ).

UckimounrenbHbie
HarpaBjiaeHus. CeKTOpbI
®paxmepa. [Ipobdaemsr
pasnuueHusl.

OTrICKaHNe
HCKJIFOYNTEIbHBIX
HaIpaBJCHUI.
Hccnenosanue
HEOCO00ro
HCKJIFOYUTEIHLHOIO
HaHpaBHCHI/IH.
ITpumepsl
HCCIEI0BaHUA
CJIOKHBIX OCOOBIX
TOYEK.

BpaieHnue BeKTOpHOTO
I0JIS Ha TTOCKOCTH.
HNunexc ocoboii ToUku
Ha TUIOCKOCTH.
[Ipumepsl ero
BBIYHCIICHHS.
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Teopema bpayspa o
HENOJBM)KHOM TOUKE
JUTSL CITydast IIIOCKOM
obacTu.

11

Tomonoruueckas
KJIACCU(UKAIUSL
MPOCTEHIIINX 0COOBIX
TOoYek B R3.

12

VYcaoBus
CyHIeCTBOBaHUs U
YCII0BU
CANHCTBCHHOCTH
nepuoagnIeCKoOro
peluIeHus YpaBHEHNUs
X"+ F(x)+x=0.

K.p.Nel

13

ITepuonnueckue
pelIeHns ypaBHEHUS
BBIHYK/I€HHBIX
KoJeOaHuit

X'+ F(X)+x=e(t).

K.p.Ne2

14

I'pyOble u HerpyObIe
cuctemsl. [Ipumepst
Ooudypkamii.




15 Omnpenenenune rpyboctu
CHCTEMBI U
¢dbopmynupoBka
TEOpeMbI 0 rpybocTu.

16 CBoIiCTBa MPOCTHIX U
KpPaTHBIX KOPHEH 8 1 2 2
(GyHKINH.

17 I'py6ocTb Toukn
nepeceueHus AByX 8 1 2 2
KPHBBIX.

18 Ycnosus rpybocTu
0c000if TOYKH Ha 8 1 2 2
IJIOCKOCTH.

19 I'pyObie u HerpyObIe
Npe/ICIbHBIC [TUKITBI.
Ycnosus rpyboctu
cerapaTpHCH.

20 ITousarue o crenenu

Herpyooctu. [Ipumepsr. 8 1 2

0,3 7,7 | 3auer

HUTOI'O 16 32 6 0,3 | 53,7

5. OﬁpaaoBaTeanme TE€XHOJOI'id, B TOM 4YHUCJ/I€ TEXHOJOIHMH 3JICKTPOHHOI'O oﬁyqennﬂ n am-
CTAHIIUOHHBIC 06pa3OBaTe.m)m>1e TEXHOJOI'HU, UCII0JIB3YEMbIC IIPH OCYHICCTBJICHUHA 06p330-
BaTeJIbHOI0 IMpouecca 1mo IMCumIJanHe

B nporecce 06yueHus: UCTIONB3YIOTCS clelyrolue 00pa3oBaTeIbHbIE TEXHOIOTHU:

AxkageMuyeckas JeKuus ¢ 3JIeMeHTaMH JIeKIINU-0eceibl — II0CIIEJ0BATEIBHOE
U3JI0KECHUE MaTrepuana, OCYLIECTBIAEMOE IMPEUMYIIECTBEHHO B BUIEC MOHOJIOra IIPENOAaBaTelIs.
DneMeHTHI JIeKIIMU-0ece/1bl 00ecTIeYrBat0T KOHTAKT MpenojaBarels ¢ ayIuTOpruei, 4To 03BOJISET
NpUBJIEKaTh BHUMAHUE CTYJIEHTOB K HauOoyiee Ba)XKHbIM TeMaM JUCLUIUIMHBI, aKTUBHO BOBJIEKATh
UX B Y4e€OHBIH Mpoliecc, KOHTPOJIUPOBATH TEMI U3JI0KEHHS y4eOHOr0 MaTepHralia B 3aBUCUMOCTH OT
YPOBHS €70 BOCIIPUATHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HAaBBIKOB I10 3aKPEIUICHUIO TIOJyYECHHBIX Ha JICKI[UU 3HAHUM.

KoncynbTauum — BHUJ Y4eOHBIX 3aHSTUN, SBJSIOMIMICS OAHOM M3 (GOpPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTyAeHToB. Ha  KkoHcynmpTammMsx 1O  MpockOe  CTYJIEHTOB
paccmaTtpuBaloTcs HauOoJsiee CIIOXKHBIE MOMEHTBHI IPU OCBOEHHMM MaTepuana JUCHUIUIMHBI,
[IPENOJaBaTelIb OTBEYACT HA BOIPOCHI CTYACHTOB, KOTOPbIE BO3HUKAIOT y HHUX B IIpolecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOro0 MNPOrPaAaMMHOIO
o0ecrieyeHusi, HCNOJb3YeMOI0 IPH OCYIIECTBJCHHH 00pa3oBaTeJbHOr0 Ipouecca o
AUCHUIIJINHE

B nmporecce ocyrecTBiaeHns 00pa30BaTEIBHOTO MPOIIEcca MO JUCITUTIIINHE UCTIONIb3YIOTCS:

s GOPMUPOBAHUST MATEPUATOB JJIsi TEKYIIEr0 KOHTPOJS YCIIEeBAEMOCTH M TMPOBEICHUS
MIPOMEKYTOUHOM aTTECTAIUH, I (HOPMUPOBAHUS METOIUUECKIX MATEPUAJIOB 1O JUCITUTIIIMHE:

- mporpammsl Microsoft Office;

- m3marenbcekas cuctema LaTex;

- Adobe Acrobat Reader;



- MikTeX (cBoboano pacnpoctpansemoe [10).

7. IlepeyeHb CcOBpeMeHHBIX MNPOPecCHOHANBHBIX 0a3 JaHHBIX M HH(POPMANMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeIbLHOI0 Mpolecca mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B nporecce ocymiecTiaeHust 00pa3oBaTeNbHOTO MpoLecca Mo AUCHUIUINHE HCIOIb3YIOTCS:
- ABTOoMaTu3upoBaHHas 6nbianoreyHo-uHGpopmanuonnas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
- DnekTpoHHO-0nOMoTeuHast cucrema «Opaiit» https://urait.ru
- DiekTpoHHO-0nbOaKOoTeUHas cuctema «Jlanpy http://e.lanbook.com/
- DnexTpoHHO-O0nbIMoTeunas cucrema «Koncynbrant CTyneHTay:
https://www.studentlibrary.ru/

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJILHOH  Yy4eOHOW  JIMTepaTypbl, PpecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHO cetn «UHTepHer» (IpHM HEO0XOAUMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAasl JIUTEpaTypa
1. TuxonoB A. H., Camapckuii A. A. YpaBHeHUs MaTeMaTU4eCKON (U3HKHU: YUYCOHUK IS
BY30B. - M.: Hayka, 2004.
https://djvu.online/file/XY0Zgytes78pt?ysclid=lu18b5ixci367405186
2. Hontpsarun JI. C. O6pikHOBEHHBIE MU depeHraibaplie ypaBaenus. - M., Hayka, 1982
https://djvu.online/file/MX2nNLBujDOkr?ysclid=lu18heu4745755621
3. IlerpoBckuii U. I'. Jlekuuu mo Teopuu 0OBIKHOBEHHBIX AU((HEepPEHIINAIBHBIX YPAaBHEHH.
- M., Hayxka, 1984 https://djvu.online/file/NpliBm61K5EzQ?ysclid=lu18kyu2b4888562396
4. Oppoycemutr [, Ilmeific K. OOblkHOBeHHble auddepeHIalbHble  YpaBHEHUS.
KauecTBenHas Teopuss ¢ mpuioxeHusma. - M., Mup, 1986 http://www.t-
library.net/read.php?id=2002

0) AOMOJIHUTEIbHAA JUTEpaTypa
5. Epyrun H.II. Kuaura g uytenus no obmemMy kypey nud@epeHnuanbHbIX YpaBHEHUH . -
Munck, Hayka u texnuka, 1972. https://mechmath.ipmnet.ru/lib/?s=ode
6. Apnomsn B.M. OObikHOBeHHBIE nud¢epeHmansasie ypaBHeHus. M.: Hayka. 1971
https://djvu.online/file/1bdIrXXXMeUO0Oc?ysclid=lu18ret166310586184

9. MaTepHaﬂbHO-TeXHH‘leCKaﬂ 6333, HeoOXoaMMAasa JJis OCYHIECTBJICHUA Oﬁpa3OBaTe.ﬂbHOF0
nmpoumecca nmo 1MCumIinHe

MarepuanbHO-TeXHHUECKass 0a3a, HeoOXOoIuMas JUIs OCYLIECTBICHHS 00pa3oBaTeIbHOTO
mpolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOM COCTAB ClielMaIbHble TOMEIEHHS:
— yudeOHbIe ayIUTOPHH [T IPOBEACHUS 3aHATUI JIEKIIMOHHOTO TUIIA;
— yueOHbIE ayIUTOPHH [T IPOBEICHUS MPAKTHUECKUX 3aHATHH (CEeMUHApPOB);
— yueOHble ayJUTOPUU Ui MPOBEACHUS I'PYNIOBBIX U UHIMBUAYAIbHBIX KOHCYJbTA-
11i17H
— TIOMELIEHMS Uil CAMOCTOSTENIbHOM paboThI;
— TOMELIEHMs A XpaHEHHS M NPOPHUIAKTHUECKOTO OOCTY>KUBAHHS TEXHUYECKUX
CpeAcTB 00yUYeHHUsL.
[TomemieHust y1s1 caMOCTOSITENIbHON paboThl 00YJarOIMIMXCsl OCHAIIEHbI KOMIIBIOTEPHOM TeX-
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HUKOH C BO3MOXHOCTBIO MOAKITIOUCHUS K ceTH «HTepHeT» U 00ecredeHreM I0CTYIa B JIEKTPOH-
HYI0 HH()OPMAITMOHHO-00Pa30BaTEIBHYIO CPEly OPraHU3aIINH.

ABTOp(BI):

H.d.-m.H., podeccop bepexnoii E. 1.



IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«KauyecTBeHHas1 Teopus 00bIKHOBEHHBIX 1M (P epeHIuaATbHBIX YPABHEHUI

DoHJ OLIEHOYHBIX CpeacCTB IJisl MIPOBEACHUSA TeKyIIIeﬁ H HpOMe)l(yTO‘lHOﬁ
aTTeCTAllUi CTYACHTOB IO TUCHUILJINHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UJIM NHbIE MATEPHUAJIbI,
He00X0UMBbIe 1JI1 OLleHKH 3HAHUI, YMEHUi, HABBIKOB M (WJIH) ONbITA
AeATeIbHOCTH, XapaKTepPU3yIIMX 3Tanbl JOPMUPOBAHHUSA KOMIIeTEeHIIUIT

KouTpoJibHble 3a1aHNSI U MHBIE MATEPHUAJIbI, HCIIOJIb3yeMble B Ipolecce
TeKylleH aTTecTaluu

[TpumepHbIe BapuaHThl KOHTPOJIBHBIX PalboT:

KonTponbnas padora Ne 1
Pemenne ypaBuenuii Buga X'+ F( x')+x=0.

Pemenue ypaBuenmii Buma X'+ F( X') + X = e(t).

KonTponbuas padorta Ne 2
[Noxasath, YTO BCe TPASKTOPHH CHCTEMB
=%, EH=—x—(l—-x7)x,

NpoXoifllHe Yeped TOUKH (X, xz) c M4+,
CTPEMATCH K HaYany KOOPAHHAT NpH {—- co.

[MokasaTh, YTO HAYAJ0 KOOpPAHHAT — HeycTof-
YHBAA HeMOJBHIXHAA TOYKA [JfA CHCTEME

X =x} E,=2x—xx,
€ MOMOWED QyHKUHH
V (%, %) =0ax? + pxix, + vyx,x3 + o

npH NoAxoAAueM BeOOpe KOHCTAHT o, B, v, &.

2. Cnucox BONPOCOB M (MJIH) 3a1aHMil 1)1 MPOBedeHH s
NMPOMEKYTOUYHOM aTTecTallun

CBolicTBa TPaeKTOPHIl aBBTOHOMHBIX CUCTEM.

[IpenenbHble MHOXKECTBA TpacKTOpUii B Rn.

TpaekTopuu Ha IIOCKOCTH, UX MPEAETbHbIE MHOKECTBA.

CymiecTBoBaHUE 0COOOM TOUYKH BHYTPH 3aMKHYTOH TPACKTOPHH.

TeopeMbl 0 KOJTBIIEBUAHOM 001acTH 0€3 0COOBIX TOYEK.

[loBeneHne TpaeKTOpHil B OKPECTHOCTH 3aMKHYTON TPAEKTOPHH.

[IpenenbHbIE UKl U GYHKIMS TOCIETOBAHMSL.

TpaekTopuu B OKPECTHOCTH 0COOOM TOUKH.

Cextopsl bennukcona (runepooandeckuii, mapaboandecKuil, UM TUYECKUI).
0. UckmrounTenbhplie HanpasieHus. Cektopsl @paxkmepa. [Ipodaemsl paznuueHus.
11. OTbICKaHNE UCKITIOYUTEIBHBIX HATIPABICHUI.

12. HccnenoBanne  HEOCOOOrO  MCKJIIOUMTENBHOrO  HampasieHus.  [Ipumepst
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HCCICO0BAaHUs CIIOXKHBIX 0COOBIX TOYEK.

13. Bparienne BEKTOpHOTO 1MOJIs Ha MIOCKOCTH. MHAEKC 0c000H TOYKH Ha TMIIOCKOCTH.
[TprMepsI ero BEIYUCICHHS.

14, Teopema bpayspa 0 HEMOABMKHOM TOYKE TSI CITy4ast INIOCKOH 00J1acTH.

15. Tononoruueckas KiacCUpUKAIMS MPOCTEHIINX 0COOBIX Touek B R3.

16. VYcioBUs CyIIECTBOBAHUSL U YCIIOBUSL €IWHCTBEHHOCTU IMEPUOJUYECKOTO PEIICHHS
ypaBHEHHS

17. [lepuoanyeckue penieHus: ypaBHEHUS BRIHYKIEHHBIX KoeOaHuil

18. ['pyOsie u HerpyObie cuctemsl. [Ipumepst oudypranuii.

19. Ornpenenenne rpyooCcTH CHCTEMBI U (DOPMYIHUPOBKA TEOPEMBI O TPYyOOCTH.

20. CBoiicTBa MPOCTHIX U KPATHBIX KOPHEH (yHKLINH.

21. ['pyOoCTh TOYKHM TIEpeCceUeHHs] IBYX KPUBBIX.

22. YcnoBus rpyboctr 0co00# TOUKK Ha IIIOCKOCTH.

23. ['pyOble 1 HErpyObIe IPEeACIIbHBIC ITUKIIBI.

24, YcnoBus rpyO0OCTH cemapaTpuChl.

25. [Tonsitue o crenenu Herpyooctu. [Ipumepsr.

3. Hepeqeﬂb KOMHeTeHHI/Iﬁ, ITanbl UX (l)OpMHpOBaHI/Iﬂ, onucaHue noka3sarejei u KpUTEpHUEB
OICHUBaAHUA KOMIIeTEHIIMI Ha PA3JIHUYHBIX JTarnax
HX (bopanOBaHm[, OIMMCAaHHuEC IKAJbI OCHUBAHUSA

3.1 llIkana oueHuBaHusi c()OPMHUPOBAHHOCTH KOMIIETEHIMI 1 ee OMUCaHNe

OneHuBanue ypoBHS CPOPMUPOBAHHOCTH KOMIIETCHIIMH B  MPOILECCE OCBOCHUS
JUCIUTUTMHBL  OCYIIECTBIISICTCS 1O CIICAYIONICH TPEXYpOBHEBOM IIIKAJIE:

[ToporoBeIii YpOBEHB - IPEAIIONAraeT OTPAXKEHUE TEX OXKHUIAEMBIX PE3yJIbTAaTOB, KOTOPHIS
OTIPEICNAI0T MUHUMAIbHBIA HAOOp 3HaHWM M (WiIM) yMEHUW W (WIIM) HABBIKOB, MONYyYEHHBIX
CTYJICHTOM B pe3yJIbTaTe OCBOCHHS JUCIUILTUHBL. [IOpOTOBEIN ypOBEHB SBISETCS 00S3aTeIBHBIM
YpOBHEM JIJISl CTYZI€HTa K MOMEHTY 3aBEepIICHHS UM OCBOCHHUSI TAHHOW JUCIIUILTHHBL.

[TpoaBUHYTEIN YpPOBEHB - MPEIOaraeT CIOCOOHOCTh CTY/IEHTa HCIIONB30BaTh 3HAHMSI,
YMEHHMsI, HABBIKU WU (WJIM) OMBIT ACSITENbHOCTU, MOITYYCHHBIE NMPU OCBOCHUH TUCUMUIUIMHBI, IS
perieHus mpodeCCHOHANBHBIX 3a7ad. [IpoBUHYTEIN YPOBEHh MPEBOCXOJUT MOPOTOBHI YPOBEHb
M0 HECKOJIBKUM CYIIECTBEHHBIM IIPU3HAKAM.

Bricokuii  ypoBeHB - PeANoNaraeT CrHoCOOHOCTh CTYIEHTA HCIIOJIB30BaTh ITOTCHIIAAT
WHTETPUPOBAHHBIX 3HAHWUM, YMEHHH, HaBBIKOB M (WMJIM) OMBITA JAESTEIBHOCTH, MOTYYEHHBIX MpPU
OCBOCHWUW  JINCHUIUIMHBI, JUISI  TBOPYECKOTO  peHmIeHHS MPOPECCHOHATBHBIX  3aJad |
CaMOCTOSITENILHOTO TIOMCKA HOBBIX TMOAXOJOB B HX pEIIEHUH MyTeM KOMOMHUPOBAaHUS U
UCIIOJIb30BAaHUsI HM3BECTHBIX CIIOCOOOB pEIICHHS MPHUMCHHUTEIHFHO K KOHKPETHBIM YCIOBHSIM.
Bricokuii ypoBeHb MPEBOCXOIUT MOPOTOBBIN YPOBEHD 110 BCEM CYIIIECTBEHHBIM IMMPU3HAKAM.

3.2 [lepeyeHb KOMNeTeHIMIA, 3TaNbl MX (JOPMUPOBAHUS, OIMCAHME NTOKA3aTe/leii U KpUTepHeB
OLICHUBAHMSA KOMIIETEHIIUI HA PA3JIMYHbIX 3Tanax ux ¢GopMupoBaHus

Kox | ®opm | Ortansl | Ilokasa Ilxana u KPpUTEepPHUH OLEHUBAHUS KOMIIETCHIINH Ha
KOMII a ¢opmupo | Tesm PA3JIMYHBIX 3TANIaX X GOPMHPOBAHUS
€TeHI] | KOHTP BaHUA ouenuB | Iloporosbii IIpoaBuHyTHII BrICOKHUI YPOBEHB

HHU ossd (Ne aHuA YPOBEHb YPOBEHb

TeMBbl,
pasaesa)
IIK-2 |x/p B | Bce 3HaTh. | OCHOBHBIE OCHOBHBIE CBOMCTBA OCHOBHBIE CBOMCTBa
TE€YEH CBOICTBa TPaeKTOPHIil TPAeKTOPHH




ue TPaeKTOPHUHA ABTOHOMHBIX CUCTEM; | aBTOHOMHBIX CHCTEM;
ceMecT ABTOHOMHBIX | TOIIOJIOTHYECKYIO TOIIOJIOTHUECKYIO
pa CHUCTEM; KJIacCU(UKAIIHIO KJ1acCU(UKAIHIO
TOIOJIOTHYECK | MPOCTEHIINX OCOOBIX | MPOCTEHIINX 0COOBIX
yI0 TOYEK; TOYEK;
KiaccuukaIy
10
MPOCTEUIINX
0COOBIX TOYEK;
3HAaTh! YCIIOBUS TPy0OCTH YCIIOBHS TPyOOCTH
0c000i1 TOYKH Ha 0c000i1 TOYKH Ha
IJIOCKOCTH; IUIOCKOCTH;
3HaTh! YCITOBHS
CYLIECTBOBAaHUS U
yCIIOBUS
€IMHCTBEHHOCTH
MIEPUOTUIECKOTO
peleHus ypaBHEHUN
BUJA
X'+F(x)+x=0.
YMern: | onpenensaTh OIPENEIIATh WHJIEKC | ONPENENATh HHJECKC
HHJIEKC 0coboif  TOYKM  Ha | 0c000l  TOUukM  Ha
0c000if TOYKH | MIOCKOCTH; IUIOCKOCTH;
Ha MJIOCKOCTH;
YMeTh: HaXoJUTh HaXoJUTh
NEPUOINYECKHUE MIEPUOIUYECKHE
pelicHUs  ypaBHEHUS | pEIEHUS  ypaBHEHUS
BBIHYXJICHHBIX BBIHYX/JICHHBIX
KoseOaHui KoJieOaHuit
X'+F(X)+x=e().] X"+F(x)+x=¢e(t).

3.3 Kputepuu oueHUBaHUsI CTeNEHH OBJIAJIeHUs 3HAHUSIMU, YMEHUAMHU, HABBIKAMH W (WJIH)
ONBITOM /AEATEJIbHOCTH, ONPee/IsIIoIe YPOBHU ¢()OPMUPOBAHHOCTH KOMIIETCHIUH

IloporoBslii ypoBeHb (001IMe XaPAKTEPUCTHKH):
® BJIaJACHHUEC OCHOBHBIM 00BHEMOM 3HAHHUH 1O nmporpamMme IMCHUIIIINHEI,

e 3HaHWE OCHOBHOW TEPMHUHOJOTMM JAaHHOW 00JacTH 3HAHWUW, CTHWJIMCTHYECKH TPaMOTHOE,

JIOTUYECKH MPABUIILHOE U3JI0KEHHE OTBETA HA BOIIPOCHI O€3 CYIIECTBEHHBIX OIITHOOK;

® BJIQJICHUE UHCTPYMEHTAPUEM JTUCIUILUIMHBI, YMEHHUE €r0 UCIIOJIB30BaTh B PEIICHUN CTaHAAPTHBIX

(TUIIOBBIX) 33/1aY;

® CIOCOOHOCTh CaMOCTOSITEIbHO MPUMEHSATH TUIIOBBIE PEIICHUs B pamMKax pabouell mporpamMmbl

JHUCIUILINHEL

® YCBOCHHE OCHOBHOMW JIUTEPATYPHI, PEKOMEHOBAaHHOM paboyveil MporpaMMOn TUCITUTIIINHBI;

e 3HaHWe O0a30BBIX TEOPHUH, KOHIEMIUN M HAMPABICHUN IO U3y9aeMOU TUCIUILINHE,

® CaMOCTOsITeNIbHAas paboTa Ha MPAKTHUYECKUX U JA0OPATOPHBIX 3aHATHSAX, MEPHOIUYECKOE

y4acTHE B TPYIIOBBIX OOCYKICHHSIX, TOCTATOYHBIA YPOBEHB KYJIBTYPhl HCTIOJTHEHUS 3a1aHHH.
IIpoaBUHYTHIN ypOBeHDb (001IMe XapAKTEPUCTUKH):

® JIOCTaTOYHO MOJHBIE U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00bEME MPOTPAMMBI JUCITUTIIIMHBL,

® WCIIOJIK30BaHUE OCHOBHOW TEPMHUHOJIOTHHU JAHHON 00JIaCTH 3HAHWM, CTUITUCTHYECKH TPAMOTHOE,

JIOTUYECKH MPABUIILHOE U3JI0’KEHUE OTBETA HA BOIPOCHI, YMEHHE JI€JIaTh BBIBO/IbI;

e BJaJICHWE WHCTPYMEHTapUeM TUCIUILIMHBI, YMEHUE €ro HCIOJIb30BaTh B PEIICHUU YU4eOHBIX U

poQ)eCCHOHANIBHBIX 3a71a4;



® CIIOCOOHOCTH CaMOCTOSITENIBHO pEelIaTh CIOKHBIE 3a7a4d (mpoOsiieMbl) B paMKax paboueit
IIPOrPaMMBbI TUCLUIUIAHEI;
® YCBOEHUE OCHOBHOH U JIONIOJHUTEIBHOM JIUTEPATYphl, PEKOMEHI0BAHHOW pabouel mporpaMMon
JUCLUTIINHBI;
® YMEHME OPUEHTHPOBATHCA B 0a30BBIX TEOPHSX, KOHLENUUAX M HAlpaBICHUSAX 110 U3y4yaeMOH
JUCLUILIMHE U 1aBaTh UM CPABHUTENBHYIO OLICHKY;
e caMocTosTeNbHas paboTa Ha MPAKTHYECKUX U JTa0OPATOPHBIX 3aHATHSX, YYaCTHE B IPYIIIOBBIX
00CYyXE€HUX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJHEHUS 3a/1aHUH.

Broicokuii ypoBeHb (001Me XapaKTePUCTUKH):
® CHUCTEMaTU3UPOBAHHBIC, ITYOOKHE U MOJTHBIC 3HAHUSA IO BCEM pa3zesiaM JUCIHUILUTHHEI;
® TOYHOE HCIOJBH30BAHWE TEPMHHOJIOTUU JaHHOW OOJIACTH 3HAHWHM, CTUIIMCTUYECKHA T'PAMOTHOE,
JIOTHYECKH BEPHOE M3JI0KEHUE OTBETA Ha BOIPOCHI, YMEHHUE JIeaTh 000CHOBAHHBIEC BBIBOJIBI;
e Oe3ymnpedyHoe BIAJCHUE HMHCTPYMEHTApUEM JUCLMILIMHBI, yYMEHHE €ro HCIOJb30BaTh B
MOCTAaHOBKE U PEIICHUH HAYYHBIX U MPO(ECCHOHANBHBIX 3aj1ay;
® CIIOCOOHOCTb CAMOCTOSITENIbHO M TBOPYECKU pelllaTh CIOKHBIE 3a/1a4yM (Mpo0JieMbl) B paMKax
paboueil mporpaMmbl 1UCHUIUIMHBL;
e 1y0OOKOE ycBOEHME HE0OXOIMMOro MaTepuana U3 OCHOBHOW M JIONOJIHUTEIbHOM JIUTEPATYpHl,
PEKOMEHI0BaHHOM paboyeil mporpaMMoi IUCHUILINHBL
® YMEHUE OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHUENIMUAX M HANPABICHUIX 10 U3y4aeMOM
JUCLIUIUINHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;
® AaKTHBHAs CaMOCTOATENbHAs padoTa Ha MPAKTUYECKUX M JAOOPATOPHBIX 3aHITHUSAX, TBOPUECKOE
ydacTue B IPYIIOBBIX 00CYKIEHUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOIHEHUS 3a1aHUH.

3.4 Onucanue nmpoueayphbl BbICTABJICHHUA OLCHKH

B 3aBucumoctu OT ypoBHSI CPOPMHUPOBAHHOCTH KaKJOW KOMIIETEHUUH II0 OKOHYAHUU
OCBOCHMS JUCLUIUIMHBI CTYIEHTY BBICTAaBIIsI€TCSl OLEeHKa. /I IUCHUIUINH, H3y4aeMbIX B TEUCHHE
HECKOJIbKUX CEMECTPOB, OLIEHKA MOKET BBICTABIISATHCS HE TOJIBKO [0 OKOHYAHUU €€ OCBOEHUS, HO U
B IPOMEXYTOUHBIX ceMecTpaxX. Bua OLEHKH («OTIUYHO», «XOPOILOY», «YyIOBIETBOPUTEIHHOY,
«HEYOBJIETBOPUTEIILHOY», <«3auTEHO», «HE 3auTEHO») ompezensercs  pabouel mnporpammon
JUCLUIUIMHBI B COOTBETCTBUU C YYEOHBIM IIIIAHOM.

OneHka «OTJIIMYHO» BBICTABISAETCS CTYIEHTY, y KOTOPOTO Kaxaas KOMIIETEHIIUS
(TMTOJIHOCTBIO MJIM YacTUYHO (hopMUpyeMas JaHHOW IUCIMILIMHON) CPOpPMHUpPOBAHA Ha BBICOKOM
YpOBHE.

O1eHKa «XOpOII0» BBICTABIAETCS CTYAEHTY, Y KOTOPOTrO Kax/1as KOMIETEHIIHs (IOJHOCTHIO
WIM YacTUYHO ¢opMupyemas JaHHOW AMCUMIIMHOM) cQopMUpOBaHAa HE HIDKE, YeM Ha
IIPOJBUHYTOM YPOBHE.

OneHka «yJI0BJIETBOPUTEIBHOY» BBICTABISIETCS CTYJIEHTY, Y KOTOPOTO KaXk/1asi KOMIIETEHIIUS
(TTOJIHOCTBIO WJIM YaCTUYHO (OopMHUpYyeMasi TaHHON AUCHUIUIMHON) cpOpMHUpOBaHa HE HUXKE, YEM Ha
MIOPOTOBOM YpPOBHE.

OrneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, Y KOTOPOrO XOTA Obl OJHA
KOMIETEeHIMs (TTOJIHOCThIO WJIM YacTHMYHO (QopMHUpyemasl JaHHON AMCUMIIMHON) chopMUpOBaHA
HUKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3a4TeHO» BBICTABIISIETCS CTY/ACHTY, Y KOTOPOTO Kax/1asi KOMIIETeHIUs (TIOJTHOCTHIO
WINM YaCTUYHO (opMHpyeMasi JAHHOM JAUCHUIIMHON) cOpMHUpPOBaHA HE HIIKE, YEM Ha MOPOTOBOM
YpOBHE.

OreHka «HEe 3aUTEHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOTrO XOTs Obl OJlHAa KOMIETEHIUS
(TOTHOCTBIO WJIM YAaCTUYHO (opMHUpyeMasi JaHHOUM IUCITUIUTMHONW) chpopMupoBaHAa HUIKE, YEM Ha
IIOPOTOBOM YPOBHE.
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IIpunioxenne Ne2 k padoueiil mporpaMme ¥ CUHUIIIMHbBI
«KauyecTBeHHas1 Teopus 00bIKHOBEHHBIX 1M (P epeHIuaATbHBIX YPABHEHUI

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

CTyneHTy jKenaTesibHO TPOSBIATh AKTUBHOE YYacTHE Ha 3aHATUAX, 337aBaTh BOMPOCHI,
IIOCKOJIBKY YMEHHE 000CHOBBIBATh CBOIO TOUKY 3PEHMSI, HAX0XKJIEHHME KOMIIPOMUCCHOT'O PELICHNUs B
ATUYECKH BBIJICPKAHHON AMCKYCCHM HE TOJIBKO BaYKHO JUIS JIYYIIETO YCBOCHHUS Marepuana, HO U
LICHUTCS B peaJbHOM XU3HU. BaKHBIM MOMEHTOM IpU M3Y4YEHUHU JIHOOOH TUCLMIUIMHBI SBJISETCS
OpraHu3aIys CaMOCTOSTEIbHON paboTHI.

CamocrosarenbHas pabota - IUlaHuUpyeMas ydeOHas, yueOHO-HCCIe0BaTeNbCKast, HayYHO-
UCCIieIoBaTeIbCcKasi paboTa CTYICHTOB, BHINOIHAEMAs: BO BHEAYAUTOPHOE (ayAUTOPHOE) BpEMs 110
3aJJaHUI0O U TIPY METOJUYECKOM PYKOBOJCTBE IpernojaBareis, HO 0e3 ero HenocpeicTBEHHOIO
ydacTus (MpH 4aCTUYHOM HETOCPEACTBEHHOM YYaCTHH IPENoJaBaTesis, OCTABIIAIOMIEM BEAYIIYIO
pOJIb 32 paboOTOI CTY/IEHTOB).

CamocrosrenbHas paboTta cTyneHToB B BY3e siBisieTcs Ba)KHBIM BHIOM y4eOHON M HayqHOH
JeSITeIbHOCTH CTYyJEeHTa. ['0cy1apCcTBEHHBIM CTaHIapTOM IpejlycMaTpuBaeTcs, Kak npasuio, 50%
4acoB M3 OOMICH TPYIOEMKOCTH AMCUMIUIMHBI Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB (nanee
CPC). B cBsa3u ¢ »tuM, obyuenue B BY3e Bkitouaer B cebs ABe, MPAKTUYECKU OJMHAKOBBIE 110
00BeMY U B3aMMOBITUSHUIO YacTH — TpoIiecca 00ydeHus u mporecca camoodydenus. [Toaromy CPC
JIOJDKHA cTaTh 3 ()EeKTUBHOM U 1eTeHanpaBIeHHON paboToM CTyIeHTa.

Konnenmueit MopepHH3allid POCCHHCKOTO OOpa3oBaHUs ONPE/IEICHB OCHOBHBIC 3a/laud
npopecCHOHATBHOIO  O0pa3oBaHUsl -  «IOATOTOBKAa  KBaJU(UIMPOBAHHOTO  pabOTHHKA
COOTBETCTBYIOIIETO YPOBHS M MPO(UIIsL, KOHKYPEHTOCIIOCOOHOTO Ha PHIHKE TPY/1a, KOMIETEHTHOTO,
OTBETCTBEHHOT'0, CBOOOJHO BIIaJEIOUIEro cBoeil mpodeccueil U OPUEHTHPOBAHHOIO B CMEXHBIX
001acTsAX JAEATENIBHOCTH, CHOCOOHOrO K 3¢ (eKTUBHOH paboTe MO CHENHaJIbHOCTH Ha YPOBHE
MHUPOBBIX CTaHJIAPTOB, TOTOBOTO K IOCTOSHHOMY HpPO(GECCHOHATBHOMY pOCTY, COLIMANbHOM U
npodheccuoHaTbHON MOOUIIBEHOCTI.

Pemenne »THX 3a1a4 HEBO3MOXXHO ©O€3 MOBBILIEHUS POJIM CAMOCTOSTEIBHOM padoThI
CTYACHTOB HaJ| y4eOHBIM MaTEpHAJIOM, YCHUJICHHUS OTBETCTBEHHOCTH IPEIOaBaTeleld 3a pa3BUTHE
HaBBIKOB CaMOCTOSITEIbHOI paboThl, 32 CTUMYJIHPOBAaHUE MPO(ECCHOHATBHOIO POCTa CTYIEHTOB,
BOCIIMTaHHE TBOPYECKOH aKTUBHOCTH M WHUITHATUBBIL.

dopMHUpOBaHUE TAKOTO YMEHHs HMPOMCXOJUT B TEUCHHE BCEro MepHojaa oOyueHHs uepes
y4acTHe CTYIEHTOB B TPAKTHUYECKUX 3aHSTHIX, BBIMOJHEHUE KOHTPOJBHBIX 3aJaHUN M TECTOB,
HalMCaHUEe KYpPCOBBIX M BBIMTYCKHBIX KBaJU(HUKAIMOHHBIX paboT. IIpu 3TOM camocTosTenbHas
paboTa CTYACHTOB UIPaeT PEIIAIONIYIO POJIb B XOJI€ BCETO YUEOHOTO Mpolecca.

B ocBoeHun auciumiaMHbl (MOAYJSA) UWHBAIMAAMU UM JIMLAMH C OTPaHUYEHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBBSI  OOJIBIIOE  3HAUEHHE WMEeT WHAWBHIyanbHas pabora. I[lon
UHIUBUYaJIbHOW paboToil monapasymeBaercs ABe (OpMbI B3aMMOAEHUCTBHUS C MpPENOAaBaTENIEM:

UHAMBHUAYyallbHas ydeOHas paboTa (KOHCYJIbTallMH), T.€. JOIMOJIHUTEIBHOE pa3bsICHEHUE
y4eOHOTro Marepuana U yriyOJeHHOe M3yueHHe MaTepualla ¢ TeMH O00yYarolMMHCS, KOTOpbIE B
TOM 3aWHTEPECOBAHBI, W WHAWBHIYyaJlbHAs BOCIUTaTeNbHass pabora. MHIuBumyanbHBIC
KOHCYJIBTAIIMM 1O MPEIMETY SBISETCS BaXKHBIM (PAaKTOPOM, CIIOCOOCTBYIOIUM HWHAMBHIyaTU3aAlUN
00y4YeHHsI ¥ YCTAaHOBJICHHUIO BOCITUTATEIHHOTO KOHTAKTa MEXKTy TpernoaBaTesieM U 00yJaromumMest
MHBAJIUIOM WM 00YYaIOIIMMCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSL.
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