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1. Kox n HamMeHOBaHMe HANIPABJIEHHUS MOATOTOBKH/CNEeNMAJILHOCTH
02.03.01 MaremaTrka 1 KOMIIBIOTEPHbIE HAYKH

2. IIpo¢pub NOATOTOBKM:
MaremaTH4eckoe U KOMIBIOTEPHOE MOJIETMPOBAHUE

3. Kpanudukanus BoINyCKHUKA: bakanaBp
4. ®opma o0yuenusi: Ovnas

5. Kadeapa, orBeuawmasi 3a peanusanu aucnuniannabl:  Kadenpa
MaTEMaTUYECKOIr0 aHaIn3a

6. CocraBuresu nporpammbl: Kypuna ["annHa AnekceeBHa, JOKTOP GU3UKO —
MaTeMaTHYECKHX HayK, mpodeccop

7. PexomenaoBana: HayyHO-MeTOAMYECKHM COBETOM MATEeMaTH4Y€CKOI0
paxyabTera mpoTokoJ ot 28.03.2024, Ne(0500-03

8. Yueonrnrii rox: 2026/2027 Cemectp(bi): 5



9.lenu u 3aga4u y4eOHOM TUCHUIINHBI:
[{enn n3ydeHus: TUCIUATUINHBIL:

OBnameHne KOHKPETHBIMA MAaTEMaTHYECKUMH 3HAaHUSMH, KIACCUYCCKUMH |
COBPEMCHHBIMH METOJAMH HCCJICJIOBAHUS, HEOOXOIUMBIMU JIJISI TIPUMCHCHUS B
NPAaKTUYCCKOH W HAYYHOW JCSITEIbHOCTH, JUIS M3YYCHHUS CMEXKHBIX JTUCIMILINH,
JUIE  TPOJNOJDKCHHST  OOpa3oBaHUS, COBEPIICHCTBOBAHHE MAaTEMaTHYECKOTO
oOpa3oBaHMUs.

3amaun JUCIUIUINHEL:

OcHoBHas 3aJada — 00eCIeYnTh IIPOYHOC U CO3HATCIIbHOC OBJIAJACHUC CTYyACHTAMHA
CHUCTEMOM MaTE€MaTHUYECCKHUX 3H3HPII>1, YMCHHUC IIPUMCHHUTL UX IIPH PCHICHHUHU 3ada4
CCTCCTBO3HAHMA, q)OpMHpOBaHI/Ie YCTOﬁqHBOFO HHTCPCCa K IIPCAMCTY, BBIABJICHUC
H Pa3BUTHUC MATCMATHYCCKHUX CHOCO6HOCT€ﬁ, OpHUCHTAIUH Ha HpO(l)eCCHIO.
Bblpa60TKa YMCHHUA  IIPAaBHJIIBHO BI:I6I/IpaTI> ACUMIITOTUYECKUM MCTOOd B
3aBUCHUMOCTH OT IIOCTAHOBKH  3aJ1a4H, HpI/IO6p€T€HI/IG HAaBBIKOB IIPHUMCHCHUA
ACUMIITOTHYCCKUX MCTOAOB AJIA PCIICHHA PA3JIMYHBIX TCOPCTHYCCKHUX U
IMPHUKIAIHBIX 3aaa4.

10. Mecro yyeOHoM aucuuninHbl B cTpykrype OOII: BapuatuBHas 4acTs.
JucuuninHa « ACUMIITOTHYECKUE METOABD» 0a3upyeTcsl Ha 3HAHUAX, MMOTYYEHHBIX
B paMKax KypcoB «MaremaTuueckuii  aHanuz», «Auddepenunanbubie
ypaBHeHUs». [IpnoOpereHHble B pe3ynbrate 00yueHusl 3HaHUs, YMEHUS U HaBBIKU
UCIIOJIB3YIOTCSI BO BCEX 0€3 MCKIIIOYEHHS] MATEMAaTUYECKUX U €CTECTBEHHOHAYUHBIX
JUCHMIUIMHAX, MOIYJsAX W mnpakTtukax. [lomydeHHble 3HaHUS MOTYT OBITh
UCIIOJIb30BaHbl MPHU MPOJOJKEHUU 00pa30BaHMs B acUpPaHType U B JajbHeHIei
TPYILOBOU IEATEIBHOCTH BBIIIYCKHUKOB.

11. Ilnannpyemble pe3yJbTAaThl 00y4eHHMA N0 JUCHUILUINHE (3HAHMSA, YMEHMS,
HABbIKM), COOTHECEHHble C IUIAHMPYeMbIMH pe3yJbTATAMU OCBOCHHA
o0pa3oBaTeJIbHOM MPOrPaMMbl (KOMIIETEHIUSIMH BbIIYCKHHUKOB):

Kon Ha3zBanue Konbr Nuaukaropsl ITimanupyemsble pe3yibTaThbl

KOMIETEHIUH oOy4eHus

[1K-1 | Cnocoben [IK-1.1 | U3yuaet 3HaTh:
pemarb MAaTeMaTU4YECKHU | - TPUHLUIIBI U DTaIIb
3a1a4y, € MOZEIHN NOCTPOEHUSI HAyYHOU paboTHI,
[IpEaIoJIarar SABJICHUN CHoCcOoObI HAYYHOU
1€ BHIOOP U peanbHOro apryMeHTaluu
MHOT000pa3u MUpa, Cpe, Tel
e Y KOHCTPYKIIMN | YMETh:




aktyanpHbix | [1K-1.2
CIIoco00B
pelIeHus
3aaq
MaTeMaTH4eC
KOTO
MOJICIIUPOBAH

us

[Ipumenser
TEOPETUKO-
TTOHATUNHBIN
arrapar
MaTeMaTH4EeCKO
1 HAYKH K
HIAPOKOMY
CIIEKTPY 3aJ1a4
MAaTEMATUYECKOT
0
MO/JICJIMPOBAHUSA

- BRIOMPATH MOAXOASIINE
METO/Ibl PELICHUS 3a71a4 U
MPECTABISATh HAYYHBIE
pe3yJIbTaThl B Pa3JIUYHbBIX
dbopmarax, uccie0BaHus
YCTOMYUBOCTH MOJETIEH,
ONKMCHIBAOIINX PEATbHBIC
MIPOLIECCHI

Bnaners:

- HaBBIKaMU JIUCKYCCHH,
CIIOCOOHOCTHIO MyOJIMYHO
IPEICTaBIATh COOCTBEHHBIE U
U3BECTHBIE HAyUHbIE
pe3yJIbTaThl

12. O0beM TUCHUILIMHBI B 3a4eTHBIX eIUHHIIAX/Yacax —

/ 108

®dopma NpOMeKYTOYHOM aTTecTalMM ___3a4yer
13. Buasl yueOHo# padoThl
Bunbl yue6HOM pabOThI TpynoeMKkocTh
Bcero ITo cemecTpam
Ne cemecTpa 5
AyYIUTOPHBIE 3aHATUS 36 36
B Tom uucre: 18 18
JCKIIUU
npakTuueckue | 18 18
nabopaTopHbIE
CamocrosTenpHas pabota | 72 72
dopma MpOMEKYTOUHOU
arrecranuu (3auem — 0
yac./sx3amen — 0 uac.)
Uroro: 108 108




13.1. Copep:xaHue QTMCHUNJINHBI:

n/n HanmenoBanue
Conepxanue paszesna JUCIUILIAHbBI
paszelia JUCHUILIAHBI
1. Jleknun
1.1 | BausHue Manoro 3HaYeHUE aCUMITOTUYECKUX METOJIOB.
rapamMeTpa Ha Bo3Mmynienus peryispHbie U
pelieHue 3aaaud CUHTYJISIpHBIEC.
pa3JIMYHbBIX TUIIOB
1.2 ACHUMIITOTHUECKIE CumBoirel O W 0, aCHUMIITOTHYECKHE
NOCJIENOBATENBHOCTH | PAaBEHCTBA. ACHMIITOTUYECKHE
U psiabl MOCJEAOBATENBHOCTH W psAbl. Buasl
ACUMIITOTHYECKUX Pa3JI0KEHUN.
1.3 | AcuMOTOTUYECKUE JelicTBUSs ¢ aCHMOTOTHYECKUMHU PSIIAMU
MOCJEI0BATEIbHOCTH
U PSIbI
1.4 | AcumnroTuka AcuMIITOTHKA peleHni
permeHnn TPAHCLICHACHTHBIX YPaBHEHUI
anreOpanyecKkux 1
TPaHCIICHACHTHBIX
YpaBHEHUI
1.5 | AcumnToTuka Huarpamma HproToHa.
pelIeHU I
anredpandecKkux u
TPAHCLEHIEHTHBIX
YpaBHEHUM
1.6 | AcumnroTuka Hcnonp30BaHne METOJa WHTETPUPOBAHUS
HMHTETPAJIOB no w4actaM, Meron Jlammaca, weton
CTaIMOHApHOM (ha3bl
1.7 | AcumnToTuka Merog [Tyankape MTOCTPOCHUS
peLIeHui ACUMITOTHUYECCKOTO PCIICHUS PEryJISIPHO
OOBIKHOBEHHBIX BO3MYILIEHHBIX g epeHnanbHbIX
I[I/I(l)(l)epGHvHI/IaJIBHBIX ypaBHEHHi1.
ypaBHEHUH,
peryJspHO
3aBUCSIIIMX OT MaJIOTO
napamMeTpa
1.8 | AcumnToTuka Merton BacuibeBol acCHMITOTUYECKOTO
peHIeHHﬁ CHHI'YJIADHO | pelIeHUs CHUHTYJISIPHO BO3MYIICHHBIX
BO3MYIICHHBIX nudpepeHnanbHbIX YpaBHEHUM.
OOBIKHOBEHHBIX HavanbHble W KpaeBble 3aJaud  JJis
b depeHnnanbHbIX

YpPaBHEHUN

CUHI'YJBIPHO BO3MYIICHHBIX ypaBHeHHﬁ.




2. IlpakTnyecKkue 3aHATHS

2.1 | AcumnToTuka ACHUMIITOTHKA PEIICHUM
peleHni TPAHCLICHACHTHBIX YPaBHEHUI
anredpandeckux u
TPAHCLEHICHTHBIX
YpPaBHEHUI

2.2 | AcumnToTuka Juarpamma HeroToHa
pelIeHur
anreOpandecKux u
TPaHCIICHACHTHBIX
YpPaBHECHUI

2.3 | AcuMnTOTHKA Hcnonp30BaHne METOJa WHTETPUPOBAHUS
UHTETPaJIOB [0 YacTsIM I MOCTPOCHUSI aCUMIOTOTHKHU

MHTETPajoB

2.4 AcuMIToTHKA Meron Jlammaca, MeTOA CTalMOHAPHOU
MHTETPAJIOB dazbl

2.5 | AcuMnToTHKa Meron [Tyankape MTOCTPOCHUS
peLIeHui ACUMITOTHUYECCKOTO PCIICHUS PEryJISIPHO
OOBIKHOBEHHBIX BO3MYILIEHHBIX G pepeHInanbHbIX
muddepeHnnanbHbIX ypaBHeHHit
ypaBHEHUH,
peryJspHO
3aBUCSIINX OT MaJIOTO
napamerpa

2.6 AcCHUMIITOTHKA Meton BacuineBoili acHMITOTHYECKOTO
PCIICHU# CHHTYJISIPHO peuICHUsT  CHHIYJIIPHO  BO3MYIICHHBIX
BO3MYIIICHHBIX nudpepeHInanbHbIX YpPaBHECHUM.
OOBIKHOBEHHBIX HauaibHELe 330291
b depeHnranbHbIX
YpaBHEHUM

DJeKTPOHHBII Kypce Ha myuie: https://edu.vsu.ru/course/view.php?id=11155

13.2. Temsl (pa3aesbl) AUCUUIJIMHBI U BUIBI 3aHATHI

No BI/IJ_IBIV
HanmeHnoBaHue TeMBbI 3aHATUN
o (paznena) (4acoB)
0 JVCLUIIINHBI Jlexn | [Ipaktuue [laGoparopHbiCamocTosiTens Bce
uu CKHE e Has pabora | 10
Bnustnue manoro
1 rapamMeTpa Ha 9 10 9
pelieHue 3aaad
Pa3IMYHBIX TUIIOB
2 ACUMIOTOTUYECKHUE 6 8 12




[10CJIEA0BATEIHLHOCTH
U PSIJIBI

AcuMIITOTHKA
peueHuin
3 anreOpanyecKux u 2 6 10 18
TPAHCIICHICHTHBIX
YpaBHEHUM

AcCUMIITOTHKA
VHTETPAIOB

AcuMIITOTHKA
peueHuin
OOBIKHOBEHHBIX
5 | muddepeHUaATBHBIX 2 4 10 14
ypaBHEHUH, PETYIISIPHO
3aBUCAIIUX OT MaJOro
napameTpa

AcuMnroTuka
pPELIEHN CUHTYJISIPHO
BO3MYILCHHBIX
O0OBIKHOBEHHBIX
G depeHnanbHbIX
YpaBHEHUU

Hroro: 18 18 12 108

14. MeToauyeckue yKazaHus JJisl 00y4aloUUXCsl O OCBOEHHUIO TMCIUILIMHBI

[Tpu u3yyeHnn Kypca « ACHMITOTUYECKUE METOABD» 00YUAIOIIIMCS CIIEAYEeT
BHUMATENBHO CIIYIIATh U KOHCTIEKTUPOBATH MaTepHall, N3JlaraeéMblil Ha
ayJIUTOPHBIX 3aHATHX. I €ro MOHMMaHusl M KAYeCTBEHHOTO YCBOCHUS
PEKOMEHTyeTCs CIeIyIoIIast
MIOCJIEA0BATENBLHOCTD JEHCTBUM.

1. [Tocne kax 0¥ JISKIIMK CTyIEHTaM PEKOMEHAYEeTCs TOAPOOHO pa3o0paTh
MPOYUTAHHBIN TEOPETUUECKUIN MaTEpHall, BEIyUYUTh BCE ONPENICTICHUS U
dbopMynupoBKHU TeopeM, B npouecce npenoaaBaHus JUCHUILIMHBI HCIIOJIB3YIOTCS
Takue BUABI yueOHOM paOOThl, KaK JICKITUH, MPAKTHYCCKUE 3aHATHS, a TAKKE
pa3ITUYHBIC BUJIBI CAMOCTOSTEIHLHON pabOThl 00YJArOIITIXCS.

Memoouueckue ykazanus K 1eKYUOHHbIM 3AHAMUAM

B xoJ1e TeKIIMOHHBIX 3aHATUN HEOOXOAUMO BECTH KOHCIIEKTHPOBAaHUE
yueOHoro Marepuana. O6paiiatb BHUMaHUE Ha KaTErOpuu, (OPMYIUPOBKH,
PacKpBIBAIOIINE COJIEP)KaHUE TEX WIIM WHBIX SIBJICHUN U TIPOIIECCOB, HAYYHBIC
BBIBOJIbI U TTPAKTHYECKHE PEKOMEH IAINH. JKenaTelbHO OCTaBUTh B pabounx
KOHCTIEKTaX IOJIsA, HA KOTOPBIX JIEIaTh MOMETKH U3 PEKOMEHJOBAaHHON
JUTEpaTypPhI, JOMOTHSIIONINE MaTepUaN MTPOCTYIITIAHHON JICKIINH, a TAKXKe
MIOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTH TE€X MM MHBIX TEOPETUIECKUX MOJIOKECHUH.




3ajaBaTh NPENOAABATEN0 YTOYHSIOIIME BOIIPOCHI C LEJIBbI0 YACHEHUS
TEOPETUUYECKUX ITOJIOKEHUM, pa3pelICHUs CIIOPHBIX CUTYaIIHM.

Memoouueckue pexomenoayuu cmyoeHmam K npaKkmuideckum 3aHAmusm

BakHoii cocTaBHOM 4acThiO yueOHOTO Mpoliecca B By3€ SBISIOTCS
npakTuueckue 3anatud. [Ipaktudeckue 3aHaTUsa TpeOyIOT IOMUMO 3HAHUI
TEOPETUUYECKOr0 MaTepuasa €Ile U HaBBIKOB PEIICHMS IPAKTUYECKUX 3a1a4, U
HOMOTalOT CTY/IE€HTaM TIy0xKe YCBOUTh y4eOHBIM MaTepual, npuoopecTu
NPAKTHUECKHE HABBIKM M HABBIKH TBOPUYECKOM pabOThI HaJl y4eOHOM 1 HAydHOM
JIUTEPATYPOH.

B Hauvane mnpakTUYECKOro 3aHATHS MPOUCXOJUT OOCYXKJIEHHE 3ajad,
PELICHHBIX CTYJACHTAMH CaMOCTOSITEIBHO JI0OMa. DTO BO3MOXHOCTb ISl CTY/IEHTOB
eme pa3 oOpaTUTh BHMMAaHUE HA  HEMNOHATHBIE JO CHX IIOP MOMEHTBHI H
OKOHYATEJIBLHO pa3o0paTh UX.

[IpenogaBaTesib MOKET (BBIOOPOUYHO) MTPOBEPUTH 3AIUCH C CAMOCTOSITEIIBHO
PELICHHBIMH 33/1a4aMHU.

3aTeM Ha4MHAETCs OIPOC MO TeMe, 0003HAUEHHOM JUIsl JTaHHOTO
IIPaKTUYECKOI0 3aHATHUS. B mporecce 3Toro onpoca CTyAEHTHI [0 PyKOBOACTBOM
npernojaaBaress 0osee ry00KO OCMBICIMBAIOT TEOPETUUECKHE MTOJI0KEHUS T10
TEME 3aHATHS.

Ha nmpakTiuueckoM 3aHSATUU KaKJbli €r0 YYaCTHUK JOJKEH OBITh TOTOBBIM K
OTBETaM Ha BCE TEOPETUYECKHE BOIPOCHI, MMOCTABICHHBIE B IUIAHE, IMPOSIBIATH
MaKCUMAaJIbHYI0 aKTUBHOCTb IIPU UX paccMOTpeHUU. OTBETHI TOKHBI CTPOUTHCS
CBOOOJHO, yOeIuTeNbHO W aprymMeHTHpoBaHO. lIpenopaBaTenb cIeAUT, YTOOBI
OTBETHl OBbUIM TOYHBIMH, JIOTUYHO MOCTPOCHHBIMU U HE CBOJWIMCH K UYTEHUIO
KoHcrekTa. Heo6xoqumMo, 4ToObl BBICTYMAIOMIMI MPOSBIIST TITyOOKOEe MOHUMaHUE
TOTO, O YEM OH TOBOPHUT, COIOCTABJISI TEOPETHUYECKHE 3HAHMS (OIpeaesIeHUl,
TEOpeM, YTBEPXKIEHUN U T.J.) C UX HNPAKTUUECKUM MPUMEHEHHEM JUISl PELICHHS
3aja4, ObLI CIIOCOOEH MPUBECTH KOHKPETHBIE MPHUMEPHl TEX MaTeMaTHYECKHX
OOBEKTOB U MOJIOKEHU, O KOTOPBIX PACCYKIAET TEOPETUUECKHU.

B xone o0cykaeHust TeOpeTUIeCKOro MaTepyraia MOryT pa3ropeTbest CIOphI,
JUCKYCCUH, K YYaCTHIO B KOTOPBIX JTOJKEH CTPEMUTHCS KaxKaplid. [IpenonaBaTento
HEOOXOMMO BHUMATEIBHO U KPUTUYECKH CIIYIIATh, MOMEYaTh OCOOEHHOCTH B
CYXJICHMSX CTYJCHTOB, yJIaBIMBaTh HEJOCTATKU U OLIMOKHU, KOPPEKTUPOBAThH UX
3HAHMSI, U, €CJIM HYXKHO, BBICTYNIUTH B poJu pedepu. [Ipu 3ToM 0O0paTuTh
BHHMAaHHE HA TO, YTO €IlI€ He ObLIO CKa3aHO, WK MOAEPKaTh U Pa3BUTh
WHTEPECHYIO MBICIb, BBICKa3aHHYIO BBICTYIAIOIIUM CTYIAEHTOM.

B 3akitoueHue onpoca npenojaBaresb, elie pa3 KpaTko pe3loMUpyeT
TEOPETUUYECKUI MaTepuas, HeoOXOAUMBIH Ui peleHus 3a1ad. Takxke
MPEernoIaBaTesib MOKET (BBIOOPOYHO) MPOBEPUTH KOHCIIEKTHI CTYIEHTOB U, €CIH
noTpedyeTcsi, BHECTU B HUX UCIIPABJICHUS U JOMOJTHEHUS,

3areM NpUCTYNAaroT K PELUICHUIO TPAKTUYECKUX 3a]1a4, UCIIONb3Ys
U3YYEHHBIE TEOPETUUYECKHUE MOJI0KEHHUS.

[1naHpl NPaKTUYECKUX 3aHATHI, X TEMATUKA, PEKOMEHyeMas JINTepaTypa,
LEJb U 33J]a4M €€ U3yYEHHUsl COOOIIAI0TCs MPernojaBaTesieM Ha BBOJIHBIX 3aHATUAX
WIM B METOJIMYECKHUX YKa3aHMSX 110 JAHHOW JUCLUIUIMHE.



Memoouueckue pekomenoayuu cmyoenmam K camoCmosmensHou pabome

Cpenu OCHOBHBIX BUJIOB CAMOCTOSITEIBHON PabOTHI CTYAECHTOB BBIIEISAIOT
CJIEYIOIME: TOJITOTOBKA K JIEKIUSAM, CECMUHAPCKUM U IPAKTUUECKUM 3aHATHUAM,
3ayeTaM M SK3aMeHaM, IPEe3CHTAlMAM U JOKJIajaM; HalucaHue pedepaTos,
BBITNIOJIHEHHE JTa0OPATOPHBIX U KOHTPOJIBHBIX PadOT, ydacTHUE B HAYYHOM paboTe.
CamocTosiTenbHast paboTa MOXKET OCYIIECTBIATHCS HHAUBUAYAIBHO WK FPyIIaMH
CTYZEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, KOHKPETHON TEMATUKH
CaMOCTOSITENIbHOM pabOThl, YPOBHS CIIOKHOCTH U YPOBHSI YMEHUM CTYICHTOB.

CryneHntaM HEOOXOAMMO OOPATUTh 0COO0E BHUMAaHUE Ha CAMOCTOSTEIHHOE
M3y4YEHHE PEKOMEHJOBAHHOW Y4E€OHO-METOIMUECKOH (a Tak:Ke HayqHOM)
muteparypsl. CamocTosiTenpbHast paboTa ¢ ydeOHHUKaMHU, y9eOHBIMH TIOCOOMSIMH,
HAay4YHOU, CIIPABOYHOMN JINTEPATYPOU, MATEPUAIIAMH NIEPUOAUYECKUX U3TAHUN U
WuTepHeTa, CTaTUCTHUECKUMH JaHHBIMU SIBJISICTCS] Hanbosee 3 PeKTUBHBIM
METOJIOM TOJIy4€HHUs 3HAHUM, TI03BOJISIET 3HAUUTEIBbHO aKTUBU3UPOBAThH MIPOLIECC
oBJIaZieHUsI UH(popMalmen, cnocodocTByeT Oosee Iiy0OKOMY YCBOCHHUIO
U3y4aeMoro matepuana, GOpMHUPYET y CTYIE€HTOB CBOE OTHOIIEHUE K KOHKPETHOU
npobeme.

Kypc nuciuminHel oCTpoeH TakuM 00pa3oM, YTOOBI TO3BOJIUTH CTYJEHTaM
MaKCHUMaJbHO MPOSBUTH CIOCOOHOCTh K CAMOCTOSITENIbHOM padoTe. [ ycnemHon
CaMOCTOSITENILHOM pabOThl MPEAIOJIAraeTCs TECHbIM KOHTAKT C MPENOJaBaTENIEM.

W3ydeHne JUCIUIUTMHEBI CIeIyeT HaYMHATh C TPOPabOTKH HACTOSIICH
paboueii mporpaMmbl, 0cO00€ BHUMaHUE, YIS LUEIIM U 3a7a4aM, CTPYKType U
COJIEp KaHUIO Kypca.

15. IlepeyeHb OCHOBHOW W [ONOJHHMTEJBHON JIMTEPATYpPbl, PeCypcoB
HHTEPHET, He0OXOAUMBbIX [IJISl 0CBOCHH S JUCHUILIUHBI
a) OCHOBHAs JIUTEpaTypa:

No /11 Hcrounuk

HHuggepenyuanvhvie u unmezpanvHovle YPasHeHUs, 6APUAYUOHHOE
ucuucienue 8 npumepax u 3adavax : yuebrnoe nocooue / A.b. Bacunvesa [u

1 op.] .— H30. 3-e, ucnp. — CII6 ; M. ; Kpacnooap : Jlanv, 2010 .— 429 c. :
un. — bubnuoep..: c.428-429 .— ISBN 978-5-8114-0988-4.
Duxmenzonvy, I pucopuit Muxaiinosuu. Kypc ougghepenyuanvrozo u
uHmezpaibHo2o ucuucierus : yweonux : /1. M. Quxmeneonvy .— Mockea :
9 Jauw, 2009 .— (Knacuueckas yuebnas rtumepamypa no mamemamuxe)

(Jlyuwue knacuueckue yueonuxu) .— .— ISBN 978-5-8114-0672-2 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=408>

Jlomos, Cepzent Anekcandposuu. Ocrosvl Mamemamuyeckoi meopuu
noepanuunozo cios / C.A. Jlomos, U.C. Jlomos .— Mockea :

3 H3z0amenvcmeo Mockosckoeo ynueepcumema, 2011 .— 453 c. — Ilapan.
mum. 1., pes. anen. — bubnuoep.: c.428-440 .— I[Ipeom. yka3.: c.441-447
— ISBN 978-5-211-05843-9.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3577&TERM=%D0%A4%D0%B8%D1%85%D1%82%D0%B5%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%86,%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D0%B8%D0%B9%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=408
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3786&TERM=%D0%9B%D0%BE%D0%BC%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

0) TONOJHUTENbHAS JINTEpaTypa:

Ne
/11

HcTounuk

Tuxonos, Anopeu Huxonaesuu. /lughghepenyuanvuvle ypasuenus :
Yueonux ons cmyo. gus. cneyuanvnocmeti u cneyuanvrHocmu "llpuxnaonas
mamemamuxa” / A. H. Tuxonos, A. b. Bacunvesa, A. I'. Ceéewunuxos .— 4-e
u30., cmep. — M. : Quzmamaum, 2002 .— 253 c¢. — (Kypc svicutet
mMamemamuxu u mamemamuyeckou ¢uzuxu ; Bein. 6) .— ISBN 5-9221-
0277-X .— ISBN 5-9221-0134-X.

Bacunvesa, Adenauda bopucosna. Acumnmomuueckue memoovl 8 meopuu

cuneynapuuix eoamywenuti / A.b. Bacunvesa, B.®. bymyzoe .— M. :
Boicwas wkona, 1990 .— 207,[1] ¢

Hnoun, Aparen Muxaiioeuu. Acumnmomuyeckue mMemoowl 6 anaiuze /
A.M. Unvun, A.P. [lanunun .— M. : Quzmamaum, 2009 .— 248 c.

B) HH(OPMAIIMOHHBIE JIEKTPOHHO-00pa3oBaTeIbHbIC PeCypchl (OhUIIHATBHBIC
pecypchbl UHTEPHET):

rJJ;I Pecypc

7 Inexmponnvlii kamanoe Hayunou bubnuomexu Boponescckoeo
2ocyoapcmeennoeo yuusepcumema http//www.lib.vsu.ru

8 Google, Yandex, Rambler

16. IlepeyeHb y4eOHO-MeTOAUYECKOr0 OOecmedeHUs IJIsI CAMOCTOSITEIbHOI
padoThI

CamocrosTenpHas pa60Ta, IMpCKIAC BCCIO, 3aKIIIOYACTCA B H3YUCHHUU

JUTEPATYPHI, TOMOJHSAIONICH MaTeprall, U3jaraeMblii Ha JEKIUU, U B BBITIOJIHEHUN
MPAKTUYECKUX HMHAUBUAYAJIbHBIX 3amaHui. HeoOxomumo oBlageTh HaBbIKaMU
Ooubnuorpaduyeckoro Moucka, B TOM YHCIE, CPEIU CETEBBIX PECYpCOB, YMETh
HaXOJUTh TOJIXOJSANINE WUCTOYHUKH, TBOPUYECCKH M KPUTHYECKH TepepadaThIBaTh
WH(OPMAITUIO, HAYIUTHCSI COTTOCTABIIATh PA3IUYHBIC TOUYKH 3PEHUS U OMPEICIAThH
METO/Ibl MCCIICIOBAHUM, a TaK)Ke MPEACTABIIATh B MUCBbMEHHOU (DOpME H3JI0KEHNE
PE3yNBTaTOB ACHMITOTUYECKOTO PEIICHUS 3a/1a4.

No

Hcrounnk
/1

1 HUnovun, Apnen Muxaiinoguy. Acumnmomuyeckue memoowl 68 ananuse /
A.M. Unvun, A.P. Jlanunun .— M. : Quzmamaum, 2009 .— 248 c.
Bacunvesa, Adenauda bopucosna. Acumnmomuueckue memoovl 8 meopuu

2 cuneynapuvix eozmywenuti / A.b. Bacunvesa, B.®. bymyzoe .— M. :
Boicwas wkona, 1990 .— 207,[1] ¢

3 | llonoowcenue 06 opeanusayuu camocmosmebHol pabomuol 00VYAIOUUXCSL 8



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3786&TERM=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=13754&TERM=%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B0,%20%D0%90%D0%B4%D0%B5%D0%BB%D0%B0%D0%B8%D0%B4%D0%B0%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=13371&TERM=%D0%98%D0%BB%D1%8C%D0%B8%D0%BD,%20%D0%90%D1%80%D0%BB%D0%B5%D0%BD%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=13371&TERM=%D0%98%D0%BB%D1%8C%D0%B8%D0%BD,%20%D0%90%D1%80%D0%BB%D0%B5%D0%BD%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=13754&TERM=%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B0,%20%D0%90%D0%B4%D0%B5%D0%BB%D0%B0%D0%B8%D0%B4%D0%B0%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

‘ Boponeowcckom eocyoapcmeennom ynugepcumeme

17. Obdpa3oBare/ibHbIE TEXHOJOTHH, HCIOJIb3YyeMble IIPH PeaTu3aluu y4eOHOH
AUCHUIIMHBI, BKJIKYasg JANCTAHUMOHHbICE O00pa3oBaTe/ibHbIe TEXHOJIOIMHU
(A0T), raexTponnoe odyyenue (30), cMeIaHHOE 00y4YeHHeE):

[Tpu peanu3auuu JTUCUUIUIHHBI UCIIOJIb3YIOTCS clenyromue
oOpa3oBaTelbHbIE  TEXHOJOTUHU:  JIOTMYECKOE  TMOCTPOCHHE  JAUCIUIUIUHBI,
YCTAaHOBJICHHE MEXKIIPEAMETHBIX CBs3€H, 0003HAUCHHE TEOPETHUECKOro U
MPaKTUYECKOrO0 KOMIIOHEHTOB B y4eOHOM Marepualie, akTyalu3alus JUYHOTO U
y4eOHO-TIPO(ECCUOHATBHOTO  OMbITa OOYYAIOMIMXCS, BKJIIOYEHUE DIIEMEHTOB
JTMCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.

B mpakTtuueckoil yacTH Kypca HCHOJIb3YyEeTCS CTaHAAPTHOE COBPEMEHHOE
POrpaMMHOE 00ECIIEYeHHE MEPCOHATBHOTO KOMIIBIOTEPA.

B wyactu ocBoeHMs Marepuaina JIEKIMOHHBIX MU JaOOPATOPHBIX 3aHITHM,
CaMOCTOATENBbHON paOOThl MO OTAENIBHBIM pa3jiejaM JUCUUIUIMHBI, TPOXO0XKICHUS
TEKyUIed W MPOMEXKYTOUYHOM aTTECTAllMd MOXET IPUMEHSATHCA DSJIEKTPOHHOE
oOydyeHHEe U JUCTAHIMOHHBbIE OO0OpPa30BaTENbHBIE TEXHOJOTMU  Ha TOpTajle
«ONEKTPOHHBIN yHUBEpCUTET BI'Y».

18. MaTepuajibHO-TeXHHYECKOe o0ecreyeHne JUCIMIIUHbI:

Jlnst mpoBeAieHUs JEKIIMOHHBIX U MPAKTUYECKUX 3aHSATUN HCTIOIB3YIOTCS YUCOHBIC
aynutopuu. [l caMoCTOSITEIbHOM pabOThl HCHOJIB3YETCS KJIACC ¢ KOMITbIOTEPHOM
TexHukoi (aya. 310), pacnosioxkeHHbIN Ha 3 3Take yueOHOro kopiyca No 1.
KomnbroTepHblii  Kjlacc: chneluaiu3upoBaHHass MeOeiab, MapkKepHas JO0CKa,
MePCOHATBHBIE KOMITbIOTEPHI

Ubuntu (6ecmmaTHOE W/UIn CBOOOJIHOE I10, JUALICH3HS:
https://ubuntu.com/download/desktop)

VisualStudioCommunity (6ecrutatHoe w/mwnu  cBodoanoe IO, nuienHsus
https://visualstudio.microsoft.com/ru/vs/community/ );  MATLABCIlassroom
(cyonunensnonubiit kouTpakt 3010-07/01-19 ot 09.01.19);

LibreOffice (GNU Lesser General Public License (LGPL), GecriiatHoe w/umu
ceobomHoe I10, swmmensus:  https://ru.libreoffice.org/about-  us/license/ )
Lazarus (GNULesserGeneralPublicLicense (LGPL), 6ecrimatHoe u/uiau cBOOOIHOE

I10, JMIICH3US: https://www.lazarus-ide.org/index.php)
FreePascal (GNUGeneralPublicLicense (GPL), 6ecrimatnoe n/vnu ceoboanoe 110,
JMLICH3US: https://www.freepascal.org/faq.html );

Maxima (GNUGeneralPublicLicense (GPL), 6ecmuiatHoe w/unu cBo6oanoe 110,
manensus http://maxima.sourceforge.net/fag.html )

B camocrosiTensHOM paboTe oOyyarommecs: HCHOJb3YIOT pecypchbl 30HAIbHOU
Hay4yHo# Oubmuorexku BI'Y (anexTponnsiit katanor: http://www.lib.vsu.ru)


https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-%20us/license/
https://www.lazarus-ide.org/index.php
https://www.freepascal.org/faq.html
http://maxima.sourceforge.net/faq.html

19. ®oHA OLIEHOYHBIX CPEACTB:

19. OueHo4HblIe CpeACTBA IJIS NPOBEACHUS TEKYLIEH U MPOMEKYTOYHOI

arrecTanui

Kon u conepxkanue
KOMIETCHIINH (WIIH
€e 4acTH)

[Ltanupyemebie
pe3ynbTaThl
oOyueHus
(mokazarenu
JTOCTHXKEHUS
3aJIaHHOTO YPOBHS
OCBOCHMS
KOMITCTCHIIUN
MOCPEACTBOM
(dbopmHpoBaHUA
3HAaHWM, YMEHH,
HaBBIKOB)

Oranbl
dhopmMupoBaHUS
KOMIIETCHIIUN
(pa3aensl (TeMbl)
TUCTIATUTAHBI
WUTA MOJTYJISL U UX
HaNMEHOBAHUE)

dOCH*
(cpenctBa
OIICHUBAaHU )

[IK-1  cmocoOHOCTh
CTpOTO  JIOKa3bIBaTh
YTBEPXKICHHE,
chopMyIUPOBAThH
pe3yJIbTaT, YBHIETh
CIICJICTBUS
MOJTyYECHHOTO
pe3yibTaTa

3HaTh OCHOBHBIE
OTIpEICIICHHS,
MOHATUS U
U3y4aeMbIX
paszenoB Kypca.

niacu

YMeTb  IPUMEHSTH
MaTeMaTUYECKUI
arrapar
peleHus
IIOCTABJICHHBIX
3aaad,
aHaJIM3UPOBATh
IIOJTyYEHHBbIE
pEe3yJIbTaTHhI.

JUTSE

Bnagerrs MeTomamu
CaMOCTOSITEIILHOT'O
peumeHns 3aaad  Ha
OCHOBE TMOJIyYECHHBIX
3HAHUM.

1.1-1.8

KM
KM
(KonTpoinbHas
pabora)

(3auer),

IIpoMesKyTOYHAS aTTECTALUSA

KHM (3auer)




19.2 Onucanme KpuTepueB MW IIKaJbl OLECHUBAHUS
(pe3yJabTaToB 00y4YeHHUs) PU MPOMEKYTOUYHOM ATTECTALMH

KOMIIeTeHI M

KpI/ITepI/II/I OLICHUBAHU A KOMﬂeTeHHI/IfI

YpoBeHb
c(hopMHUPOBAHHOCTHU
KOMIIETEHITU U

[Ixana oneHok

«3auTeHO» BBICTABIISIETCS CTYICHTY 3a
3HAaHWE  TIOHSATUM  ACUMITOTHYECKOMN
MOCJIEIOBATEILHOCTH u PSIIOB,
OCHOBHBIX  THUIOB  ACHUMIITOTHUYECKHUX
pa3lioKEHU ISl pa3lIMYHbIX  3a/ady;
YMEHHUE CaMOCTOSITeJIbHO paboTaTh C
Pa3IUYHBIMU HWCTOYHUKAMU
uHpopMaruu, aHAJIM3UPOBATh
MOJTy4YCHHBIC pe3yJIbTaTHI, YMEHHE
MPOBOJUTh YUCJIICHHBIC pacyeThl s
HaXOXJICHUS ACUMIITOTUYECKUX
Pa3I0KEHU; BJIaJICHUE UCTI0JIb30BAaHUEM
CTaHJAPTHBIX TpOrpaMM JUIsl pElICHUs
nuddepeHManbHbIX  YpaBHEHUHN B
MPOIECCe MOCTPOCHUSI ACUMIITOTUYECKUX
paznoxennii. OTBET Ha KOHTPOJBHO-
M3MEPUTETBHBIN Marepuai
COOTBETCTBYET OJHOMY WU OoJiee, yeM
OJHOMY, u3 MEePEUNUCICHHBIX
noKaszaTesei, 00yJarouiics 1aeT OTBETHI
Ha JIOMOJHUTEJILHBIE BOIPOCHI, MOXKET
OBITh, HE COBCEM TITOJIHEIC.
JleMoHCTpUpYyET 3HAHHUE y4eOHOT0
Marepuanga, BO3MOXHO C HEKOTOPBIMU
ommbOkamu. Iloka3piBaeT W OOBSICHSET
BBITIOJIHCHHBIC WHJMBUAYaJIbHbBIC
3aJaHusl.

[Toporoserit
YPOBEHbB U BBIIIE
IOPOTrOBOI0

«3auTeHo»

@parMeHTapHbIE 3HAHUS WU OTCYTCTBHUE
3HaHUM W ymeHuil. OOywaromuiica He
BIIaJICeT OCHOBaMH y4eOHO-
IIPOTPaMMHOI0 MaTepurala.

CryaeHT JOomyCTWi1 NPUHIUIUAIBHBIC
OLINOKHU B BBITIOJIHEHNH
IIPELyCMOTPEHHBIX IIPOTPaMMOU
3aJlaHUM.

Hwxe moporosoro
YPOBHS

"He 3aureno"




20 TwunoBble OLEHOYHBIE CpeICTBA M MeTOAMYECKHE MAaTepHAaJIbl,
onpeeJsAOIKe NPoueAyPbl OLeHUBAHUS

20.1 Texywmmii KOHTPOJIb yCIIEBAEMOCTH

Tekymas arrecrtauuss MNPOBOAUTCA B cOOTBEeTCTBUU ¢ llosoxkeHnem o
TEKylIeH arrecTalud OOydYallMXcsd MO MIporpaMmaM BBICHIETO 00pa3oBaHUs
BopoHexcKoro rocyJapCTBEHHOIO YHUBEPCUTETA.

Texymrast arrectanus TpoBOAUTCS B (OpME KOHTPOJIBHBIX  PabOT
7abopaTOpHBIX paboT, CcoAepKaHWEe KOTOPHIX TMPHUBEICHO HUWXE.. B xoxe
KOHTPOJIbHOM paboThl oOyyatomemycs Bbiaercs KM ¢ mpakTruueckuM rnepeuyHemM
3aJlaHAN U MPEJIAraeTCcsl PEIIUTh JaHHbIE 3alaHus. B X01€e BBINIOJHEHUS 3aaHU
HEJIB3s1 MOJIB30BaThCA CPEICTBAMU CBsA3U (BKItouas ceTh MHTEpHET) M It00bIMU
MICYaTHBIMUA MAaTEpUaIaMH, OTpaHUYCHUE MO BpeMeHn — 90 acTpOHOMHYECKUX
MHUHYT.

[Ipu TexymieM KOHTpOJIE YpPOBEHb OCBOCHUS Yy4e€OHOW JUCUUIUIUHBI U
cTerneHb C(HOPMUPOBAHHOCTH KOMITETEHIIMU OMPENETSIOTCS OLEHKaAMHU «3a4TCHOY,
«He 3auTeHo». Kpurtepuu oneHuBaHMsSI pPE3yJbTaTOB OOYUYEHUS TpPH TEKYIIEH
aTTeCTallH.

Ilepedennb 3a1aHuii AJI51 KOHTPOJILHOM PadoOThI

1. Pa3noxuthk GyHKLIUIO B PSII.

2. HaiiTu acMMITOTUKY pELICHHs alreOpanyecKoro ypaBHEHUs, UCIOJb3Ys
nuarpammy HeroToHa.

3. [TocTpouTh ACUMNTOTUKY UHTErPaAa.

5. IlocTpouTh aCUMNTOTUKY PEIIEHUSI CHHTYJISIPHO BO3MYLIEHHON Ha4yaJbHOU
3a/1a4H.

20.2 IIpomMexxkyTOUYHAS aTTECTAIUS

IIpomexxyTouHasi arTecTalms B S ceMecTpe Mo JAUCIUILUIMHE 3aKJII0YaeTCs B
3alUTe WHAUBUAYAIbHBIX 3aJlaHUM M CcOOECeJOBAHUM IO TEOPETUUYECKUM
BOIIPOCaM.

IlepevyeHnb BOMPOCOB K 3a4eTy:

3HaueHne aCUMIITOTHYCCKUX METOIOB

Bo3mylienus peryiasipHble U CUHTYJISIPHBIE

CumBoutbl O ¥ 0, ACUMIITOTUYECKUE PABEHCTBA

ACUMITOTUYECKUE MOCIIECIOBATEILHOCTH U PSIbBI

JlencTBus ¢ aCUMIITOTUYECKUMHU PSIaMU

ACHMITOTHKA PEUICHUM aJire0pandecKuX U TPAHCUCHACHTHBIX YPaBHCHUI
Juarpamma Herotona

Hcnonp3oBaHre METOAa HHTETPUPOBAHMUS 110 YACTAM JJI1 ACUMITOTHYECKOTO
WHTETPUPOBAHUS

NN DR LD



9. Meron Ilyankape sl MOCTPOCHHSI AaCHMITOTUYECKOTO PEIICHUS PETyJISPHO
BO3MYIIEHHBIX U PEepeHIINATBHBIX YPABHCHUN

10. Meton BacuinbeBoli aCHMITOTHYECKOTO PEIICHUsI CHHTYJISIPHO BO3MYIIICHHBIX
nrddepeHnanbHbBIX YpaBHEHUH

OneHka 3HaHUM TIPU MPOBEACHUM 3a4eTa BEAETCS MO y4eTy paboThl B XO/€
CEMECTpa U pe3ysibTaTaM KOHTPOJIbHOU paOoThI.

HepequL NMPaAaKTHYICCKUX 3a;(aHm“1 AJIA 3a9€Ta

1. Pa3noxxuth GyHKIUIO B PSII.

2. HaiiTh acMMITOTUKY PELICHHs] alreOpanyecKoro ypaBHEHUs, UCIIOJIb3YsI
nuarpammy Herotona.

3. IloCcTpOUTH aCUMIITOTUKY UHTETpaa.

5. IlocTpouTh aCUMNTOTUKY PELIEHUS CUHTYJISIPHO BO3MYLIEHHON Ha4yaJbHOU
3a/1a4H.

20.3 @oHA OUEHOYHBIX CpPeaACTB C(POPMHMPOBAHHOCTH KOMIICTEHIIHI
CTYAE€HTOB, pEKOMEHyeMbIii /Il IPOBeIeHUS TMATHOCTHYECKUX PadoT

1. BcTraBbTe MPOIYyIIEHHOE CIIOBO.
Bce  Bo3MymieHuss ~ YCIOBHO — JAENATCS  Ha  pEryjisipHble |

OTBET: CUHTYJIIPHBIE.
2. Beibeputre BapuaHT OTBETa, B KOTOPOM OIMKCHIBAIOTCS MPU3HAKU
PETYJIIPHOTO BO3MYILEHHS YPABHEHU.

a. IIlpu mepexone OT BO3MYILIEHHOI'O YPaBHEHHUS K BBIPOXKIECHHOMY
COXPAHSIOTCA THI ypPaBHEHUS M UHCIO pelleHud. Pemenue
BO3MYILIEHHOTO YPaBHEHUSI CTPEMMTCS K PELICHHUIO BBIPOKIEHHOTO,
€CJIM MAJIbII apaMeTp ycTpeMHuTs K 0.

b. Ilpu mepexone OT BO3MYIIEHHOTO YPaBHEHUS K BBIPOKICHHOMY
U3MEHSIOTCSA THUI ypaBHEHUS M YHCIO pemeHuid. OTCyTCTByeT
NPEAEIbHBIM TEPEXO] PELUICHUS BO3MYILIEHHOTO YpPaBHEHUS K
PELIEHUIO BBIPOKICHHOTO, €CJIM MaJIbIid MTAPAMETP YCTPEMUTSH K 0.

Ortser: a.
3. BriOepuTe nmpaBUIIbHBIN/BIC BAPUAHT/THI OTBETA. 3aMUCh

al(x) = a(,{?(x]), X —C,

rae a(x) u B(X) - (QyHkuuM, ompejeleHHbIE B HEKOTOPOH MPOKOIOTOMN
OKPECTHOCTH TOYKH C, 03HAYAET, YTO



alx)

a. ].lm_x._, cm = (.
) a (x)
b. lim,. . . 200 1.
) a (x)
c. lim, _ . o oo
d. lim, . .a(x)=0.
e. 1iquf—g; - 0.
44
f. lim, _ . ﬁ—g; =
0
Ortger: a, f.
4. BoiOepure IPaBUJIbHBIN/bIE BapUAHT/ThI OTBETA. 3anuch

al(x) = O(,B’(xj),x—r c, tne a(x) u B(x)— (QyHKUUM, ONIpEHEICHHEIE B

HEKOTOPOU MPOKOJIOTON OKPECTHOCTH TOYKH €, O3HAYAET, YTO

Ortser: b.

a. 1iquc;—$=o

b. 3(M = 0) [|a(x)| = M|B(x)|, x = c].
c. liquc;—g;:m

d AWM =0)[lax)|=M|p(x)|,x = c].
e. 1iquci—$=o.

f. VIM=0)|a(x)|<M|B(x)]

5. IMocnemoBareabHOCT (U, (X)]}, onpeneneHnyo B IPOKOIOTONH OKPECTHOCTH

TOYKH €, HA3bIBalOT aCUMIOTOTUYECKON B TOUKE C, ecliu

Ortser: b.

a. Vinz=0)[ |, ()] =Mu,(x)|, x = c].
b. V(n=0) [un+1(xj = a(un(xj), X — r:].
c. I(n=0) [un+1(x] = o(un(x]), X — c].

d 3(n=0) [un+1(x] = O(un(x]), X — c].



6. Boimumiuure ompeneneHre aCUMITOTUYECKOTO pasnoxkenus (ynxuuu f(x)

0 aCUMOTOTHYECKOM IIOCIENOBaTenbHOCTH (U, (X)}, X = ¢ B cMbICHE
ITyankape.
. v (n20) [f(0) = s (0) = 0(u,(x)), x> c].

b. 3({a, )V (N = 0) [f(x) — IV_5 antt,(x) = O(uy,: (%)), x = ).
c. V(N EN) [f(x) = Zhoot, (x) = O(uy.s (1)), x = ).
d. 3N EN) [f(x) — BNzoun(x) = 0(uy+1(x)), x = c].
e. 3({a, )V NV € N) [£() — BVog @ity (1) = 0(uy(®)), x = ]

Ortser: b.

7. Bpmmummre omnpeaeeHue ACHUMIITOTHYECKOTO Ppa3I0XKeHUs
o 1 @n(x) dysknum f(X) mo acMMOTOTHYECKON MOCIIENOBATEILHOCTH

{u,(x)},x = ¢ B cMBICIIE DpAeiin.
a. V(n=0) [f(xj — U, (x) = G(un Ifx]). X — c].

b. 3({a, )V (N € N) [f() — o anttn(x) = O(uy.1 (), x = c].
c. V(N EN)[f(0) — Zioy @ () = O(uy.; (), x - c]
d. 3 EN) [f(0) — Bi=; @n(0) = 0(uy,, (), x = c].
e. I{a, DV N eN) [f(x)— TN a1 (1) = O(uy(0)), x—c].

OrtBeT: C.

8. Bribepute BepHBIM BapuaHT TMOCTPOEHUs AuarpamMmbl HploToHa auis

HaXoXIeHus pemienns ypasuenus F(u, x) = p® — 3ux — 4x* — p*x* =0,

a. b.



CTEMEHE U

CTengeHE U

CTelMeHR X

CTeNEeHE U

CTrellcHEB X

CTemnEHE U

CIellicHE X

CTelleHBL X



CTEemEHE [

. N

1 2 3 CTEeICHBL X

Ortser: a.
9. BriOepute KOpPpPEeKTHYIO (HOPMYITHPOBKY TEOpeMbl 00 aCHMOTOTHYECKOM

pasnokeHun o0paTHON QYHKINH (B OKPECTHOCTH OOBIYHON TOUYKH).

IIycte  f(Xx)  crporo  MOHOTOHHA B OKPECTHOCTM  Hylsd H

f(x)=x+X;-,a,x", x = 0. Torma mis oOpaTHON (GYHKIMHU CIPABELIUBO

a. fr(y)=v+ X5, b,v", ¥y = 0, rne b, HaxoaaT peKyppeHTHO.
b. f7*(y)=y+ X, b, ¥y", ¥y = o, rae b, HaxoaaT peKyppeHTHO.

c. f71(V)=—-y—X,b,y", v — 0, rneb, Haxonar pekyppeHTHO.

Otser: a.
10. IMycts ¢ynkuum a(x),B(X) onpemencHsl B HEKOTOPOH IIPOKOJIOTOM
oKkpecTHOCTH Touku X = C. Torma o6GosHauenme a@(x)~ B(x),x —c

9KBUBAJICHTHO YCJIIOBHUIO

. alx)

a. hmx—*ﬂg{x] = 0.

b. limx_,cz—gi=M = const.
. (x)

C. llquch= 1.
. alx)

d. llmx_,cﬁ{x]—oo

OTtBeT: C.



11. Metoxa Jlammaca — 3TO METOA HAXOXKACHHS ACHMITOTHKH Ipu A — +o

HHTCTpaJia BUa

a. FQ) = [ e® (1) dt.
b. F(2) = [ 29(t) dt.
c. FQ) =[""e" (1) dr.

d. F() = [} ¢(0) dt.

OrtBer: a.

12. HaliTu ujeH HYJCBOrOo MOpsAAKA JJS aCHMIITOTHYECKOTO Pa3sIOKCHHS
dx
pEIICHUS 3a/1aun: € E+2X+1:0’ x(0)=1.

a. -1/2.
b. -1/2+3e~2t</2,
c. e 2tle

d. -1/2+5e~2t/</2,

OtBet: b
13. B kakoMm BHIE 3amUCBHIBACTCS ACHUMMTOTHKA MOTPAHCIOWHOTO THIA MIJis
pemienus 3anaun Komwm A CHHTYNISAPHO BO3MYIICHHOTO AMQEpeHIInaIbHOrO
ypaBHEHUS (C MaJIBIM TapaMETPOM TIPHU MPOU3BOTHOI )?

a2 €™ x, (1) .

b. X e™ (x, () +,x(1), T=t/e I,x(t) = 0,T = o0,

C. 2t o(x, () + 11 x(1)), T =t/ I,x(t) = 0,T = oo.

d X e™ (x,(t) + I, x(1), Tt =t/ I, x(T) = oo, T = 0.

Ortser: b.

14. HaiiTu 4seHbl HYJIEBOT'O MOPSAAKA ACUMIITOTUYECKOTO PEIICHU 3a1a4u:



dax v 2
—_— = R
" e(lnxe¥+ €“),

ﬁ = 2x + ee¥
dt '

x(0)=1, y(0)=0.
a. xg = 1,7, =2t.

b. x, = —t% + 1,y, =2t.

C.Xg = —t*+t+1,y,=e.

Orger: a.

15. Vkasath ycioBHE IS COOCTBEHHBIX 3HaucHMi A(f) MaTpHIbI gy
(X(t), @(x(t))), rme y(t)= @(x(t)) -pemenne ypasuenus ¢(X,y)=0, nmpu KoTOpoM
BO3MOYKHO ITOCTPOEHHE aCHMIITOTHKH pEIIEHUs IOrPaHCIOWHOrO THIA IS

PCIICHUA 3aa49U Ko

% = f(x, :};]_ dy — g(x_ },j_ X(O):xﬂ, y(O):y“.

dt
a. Re A(t) = 0.
b. ImA(t) < 0.
c. Re A(t) = 0.

d. Re A(t) < 0.

Ortser: d.

Kpurepuu n mkajbl onenuBanus 3aganuin @OC:

1) 3aganus 3akpeITOro Tuna (B6IOOP OHOTO BapHMaHTA OTBETA, BEPHO/HEBEPHO):

o 1 Oamn — ykazaH BEpHBIN OTBET;
o 0 OannoB — yKa3aH HEBEPHBINA OTBET.

2) 3ajiaHus 3aKpPHITOro TUIMa (MHOXKECTBEHHBIN BHIOOD):

o 2 Oajia — yKa3aHbl BCE BEpHbIE OTBETHI;
o 0 6annoB — ykazaH XOTs Obl OJIMH HEBEPHBII OTBET.

3) 3aiaHust 3aKpPbITOro THIla (Ha COOTBETCTBUE):

o 2 Oayia — BCe COOTBETCTBUS ONPEICTICHBI BEPHO;
o 0 6ayyoB — XOTsI ObI OJJTHO COMOCTABJIEHHUE OIMPEAEIIEHO HEBEPHO.



4) 3amadus OTKPBITOro THHA (KOPOTKHUIM TEKCT):

« 2 Oamna — yka3aH BEepHBIH OTBET;
o 0 OaynoB — yKa3aH HEBEPHBIN OTBET.

5) 3agaHusi OTKPHITOrO THUMA (YHUCII0):

« 2 Oamna — yka3aH BEepHBIH OTBET;
o (0 OayoB — yKa3aH HEBEPHBINA OTBET.

3amanus pasgena 20.3 pekOMeHAYIOTCS K HUCHOJb30BAHMIO MPHU NMPOBEIEHUU
AUATHOCTUYECKUX PadoT ¢ 1eJdbl0 OIEHKH OCTATOYHBLIX pPe3yJbTAaTOB
OCBOCHUA IAHHOM IMCUUILUIUHBI (3HAHUH, YMEHHH, HABBIKOB).



