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1.IEJIM U 3AJAYN OCBOEHUAANCHUIIJIMHBI:

Llesin ocBOeHUS AMCHUILVINHBI: (POPMUPOBAHUE CIIOCOOHOCTH K OBJIQJICHUIO OA30BBIMU
MaTeMaTHYECKUMH 3HAHUSMH M UCIIOJIB30BAHUIO UX B IPO(PECCHOHATBHOM eI TeILHOCTH;
CHOCOOHOCTH CaMOO0YUYEHHMSI C UCII0JIb30BaHHEM 00pa30BaTEIbHBIX HH(POPMALIMOHHBIX TEXHOJIOT UL,
CHOCOOHOCTH K MPAaBHJIBHOMY HCIOJIb30BAHUIO OOIIEHAYYHOH U CHIEIIMAIbHON TEPMUHOIOTHH.

3aqaud  OCBOEHHS] JAMCHHMIUIMHBI:M3YyYCHHUE TEOPUH OOBIKHOBEHHBIX

g depeHnaIbHbIX ypaBHEHUH epBOro nopsiaka, AudQepeHnnanbHbIX ypaBHEHUH BBICIIIETO
HOPSIKA , IUHEWHBIX T (HepeHINaNbHBIX YPABHEHUH € ITOCTOSIHHBIME K03 hurpenTamMmu u
nepeMeHHbIMH K03 huIenTamMu; cucteM AudQepeHnnanbHbIX ypaBHEHHI; TEOPUU MHOXKECTB,
anreOpsl JOTUKH ¥ TEOPUH TpadoB.

2.MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII:
Jucuunnuna «/luddepennpanbible ypaBHEHHs U IUCKPETHAS MaTEMAaTHKa) OTHOCUTCS K
BapuatuBHOU yactu 6s0ka 1 OIIOIL
JucuuiuivHa cieayer 3a JUcUUIUIMHaMU «JIuHelHast anredpa 1 aHATUTHYECKasi TEOMETPHUS,
«MatemaTudeckuii ananusy, «MareMaTHuecKuil anannu3 pyHKIIMH MHOTUX IEPEMEHHBIX .
Jucuumnirza, kak 6a30Basi 4acTh MaTEMaTHYECKOT0 LIUKJIa 00pa30BaTEeIbHOM IPOrpaMMBl, SBISETCS
(GyHIaMEHTOM JUIS YCTICITHOTO OBJIAJCHHUS METOJAMH MaTEeMaTWYeCKOW (DM3MKH, M3ydeHUs
paszenoB kypca «Teoperudeckas pu3nuKa», 1 B KOHEYHOM CUETE — OCHOBOM BBICOKOI
KkBasM(uKanuy 6akanaBpoB. [l OCBOSHUS NUCLUUIUIMHBI TPEOYIOTCS CIEAYIOLUE IPeaBapUTEIbHbIC
3HAHUS U HaBBIKU U3 KypCOB MaTeMaTUYECKOr0 aHAIN3a U JIMHEHHOH anredpsl: auddepeHurpoBanue
¥ MHTETpUpOBaHUE QYHKIUN OJHOM IEpEMEHHOM, CBOMCTBA ONPEICICHHBIX HHTETPAIOB, BEIYUCIICHHE
U CBOMCTBA YaCTHBIX NMPOU3BOAHBIX U JU(PepeHInanoB (yHKIINI MHOTHX IEPEMEHHBIX IIEPBOTO U
BBICILIMX MOPSIKOB, alredpandeckue onepanny HajJ MaTpUIlaMH, BBIYUCICHIUE COOCTBEHHBIX YMCEN U
COOCTBEHHBIX BEKTOPOB KBaJ[paTHBIX MaTPUI], OOIIME CBOWCTBA TMHEHHBIX MPOCTPAHCTB U JTMHEHHBIX
OIIEpPaToOPOB.

3.HHEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 1O JUCHUIITIMHE
MOAYJIO), COOTHECEHHBIX C INTAHUPYEMBIMUPE3YJIbTATAMHU
OCBOEHHS OCHOBHOM MPO®ECCUHOHAJBHON OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Kox n HamMeHoBaHne
peajm3yeMoii KOMIeTeHIMU

[lepeyeHb MUIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHs 10
AU CHUIIMHE (MOYJII0), COOTHECEHHBIX ¢ MHHAMKATOPaAMHU
MOCTHKEHUSI KOMITeTEHIIU I

(OK-4) — Bnanenue
KOMITCTCHIHSIMU
CaMOCOBEPIIIEHCTBOBAHHS
(co3HaHUE HEOOXOIMMOCTH,
MOTPEOHOCTH U CIIOCOOHOCTH
00yJaThCst)

3HaTBI KOMIICTCHIINN CaMOCOBepIHeHCTBOBaHI/ISI
YMeTh: HCIIOIb30BaTh KOMIIETCHIIMH
CaMOCOBEPIIICHCTBOBAHUS

Branets: mpuémamu caMmoo0ydeHHsI

(OK-10) - crtoco6HOCTh K
[03HABATEILHOMN JIEATEIbHOCTH

3HaTh: CIIOCOOBI U MPUEMBI TO3HABATEIHHON AESITETbHOCTH
YMeTb: HCII0JIb30BaTh CIIOCOOBI U TPUEMBI TO3HABATEIHHOMN
NEATENTEHOCTH

Brnanets: ciocobamu 1 mpuéMaMu Mo3HaBaTEIbHOM

JACATCIIBHOCTH
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(TTK-22) - criocoOHOCTD
HCII0JIb30BAThH 3aKOHBI K METOIbI

3HATH: TPAHUIIBI TPUMEHUMOCTH (PU3HMUECKUX MOJIENIEH U
IMII0TE3; OCHOBHBIE METO/IbI U3MEPEHUS (PU3NUECKUX

MaTEMAaTUKH, CCTCCTBCHHBIX,

HAyK IIPU PELICHUU
npodeccnoHanbHbIX 3a7a4

T'YMAHHUTAPHbIX U DKOHOMHUYCCKUX

BEJIMYMH, IPOCTEHIITNE METO (I 00paOOTKH PE3yJIbTaTOB
HKCIEPUMEHTA U OCHOBHBIE (PU3NYECKHE IIPUOOPBI.

YMETh: YYUTHIBATH BO3MOKHOCTh CUCTEMAaTHUECKUX OMNOOK
U IPUHUMATh MEpBI AJI UX YCTPAHEHUS; aHAJIU3UPOBATh
pE3yJIbTaThl SKCIIEPUMEHTA U 1€JIaTh PAaBUIIbHBIE BBIBOJIBI,
OLIEHUBATh TOUHOCTh OKOHYATEJILHOTO PE3YJIbTaTa; BECTH
3aMKCh U3MEPEHUI U PacueTOB aKKypaTHO, ICHO U KPaTKo;
pelaTh TUIIOBBIE 3a/1a4l IOOCHOBHBIM pazjesiaM (pU3HUKH,
MCII0JIb3YS] METO/bl MATEMATHUECKOI0 aHAJIN3A.

Brnaners: MeTogamu co3anus GU3NYECKUX MOeIen
MPOIIECCOB U OOBEKTOB CBOCH MPOQecCHOHATBHOM chepbl
NeSITeIbHOCTH; TEOPETUYECKOM 0a30ii, MO3BOJIIOIIEH
OCYILIECTBIISATH aHAJIN3 IAHHBIX U CUTYAIHi B cepe cBoei

npodhecCHOHANBbHOM JesITENIbHOCTH.

4. 0OBIIAA TPYJOEMKOCTBHANCHUITTINHBI

O0beM TUCUUIJIMHBI B 32a4eTHBIX efuHuIax (Bcero) 33ET
10 BUaM y4eOHoii padoThl (B yacax)

KosnuecTBo yacoB (popma 00ydeHHst 0uHas)
By yaeOHO# paboThI Bcero no B ToM yucie no cemectpam
TUIaHy 3 4 3)
KontakTHas palota o4 54
00yJarommxcsic
npernoaaBaTeIeM
AyIUTOPHBIE 3aHTHUSA: o4 o4
Jlexinu 18 18
CeMUHapHI U TPAKTHYECKHE 36 36
3aHATHS
JlaGoparopHbie pabOTHI
CamocrositenbHas paboraS4 54
Texymui KOHTPOJIb
(KOJIMYECTBO UBU]T)
Kypcosas pabora
Buibl mpoMeKyTOYHOTO 3auer 3auer
KOHTpPOJIS (9K3aMEH,3a4eT)
Bceero gacos 1o gucrumuimae 1 08 108

*B cirydyae He0OXOJUMOCTH UCIIOIb30BAHUS B Y4€OHOM MPOIIECCe YaCTUYHO/UCKITIOUUTENHHO
JTUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH B TaOIHIIE Uepe3 CIEIl YKa3bIBaeTCs KOJIUYECTBO
yacoB pabots! [ITIC ¢ oGyqaromumucs uis IpoBeACHUS 3aHATUH B IUCTAHIIMOHHOM (hopMmaTe ¢
MIPUMEHEHHUEM DJIEKTPOHHOTO 00yUEHUSI.
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Conep:kanue TucUMIIMHBI (MoayJis). Pacnipenesienne 4acoB 1o TeMaM U BHAaM yueOHOi

padoTbI
Bubl yueOHbIX 3aHATHH dopma
AYyIUTOPHbIE 3aHATHUS 3ansTus TEeKYyILIero
Ha3Banue pa3je/ioB u IIpakTuye [JlaGoparo [B HHTepa CaMoCTOs [KOHTPOJIS
TeM Bcero CKHe pHbIE KTHUBHOW [TeJIbHAsi [SHAHHUH
Jlekuuu [3aHsitusi, |padoTkbl, ¢popme |pabGora
CeMMHAPbl |[IPAKTHKY
MblI
1 2 3 4 5 6 7 8
1 cemectp
Paszoen 1. Kauecmeennas meopus oughgepeHyuanvusvix ypagueHu
1. Beenenue B Teopuio YCTHBIN
middepeHnranbHbIX |6 1 1 4 OI1poC,
YPaBHEHUI [IPOBEPKa
[peLeHus
3agaq
2. Teopema o YCTHBII
CYIIECTBOBAaHUU 6 1 1 4 OI1poc,
€/IMHCTBEHHOCTHU [poBepKa
pemeHus [peTLeHNUs
3anaq
Paszoen 2. {ugppepenyuanvhvie ypasnenus 1-2o nopsioka
YCTHBIN
oIpoc,
3. YpaBHeHus ¢ 6 1 1 4 [IPOBEPKA
Pa3IeNSIOIIMUCS [peTeHNUs
nepeMEeHHBIMH 3ajad,
KOHTPOJIbH
ast paboTa
4. OnHOpOAHBIE YCTHBIN
middepeniranbHbe 0I1poC,
YPaBHEHUS U 4 1 1 2 [IPOBEPKA
NPUBOSAIINECS K [peTeHNUs
0THOPOJTHBIM 3a1au
5. JIunelinbie YCTHBIN
middepenianbHbie 1 oI1poc,
ypaBHEHHMsI, ypaBHeHus |4 1 2 [IPOBEPKA
bepryum [peIIeHUs
3ajad,
KOHTPOJIbH
ast paboTa
6. YpaBHeHusB |4 1 1 2

IIOJIHBIX

mud depenmman
ax




MHuHHCTepCTBO HayKU U BEICIIEro 00pa3oBanust PO
VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast nporpamMma JMCIUILIHHBL

7. YpaBHEHUS 4 1 1

Kitepo,

YpaBHEHMSI

Jlarpamxka

Pasoen 3. [{ugpgepenyuanvuvie ypasHenus 8biculix nOpsoKo8

8. duddepeniu YCTHBIH orpoc,
QIIbHBIC MpoBEepKa
YPaBHCHUA [pELLICHUS
BBICIITHX 4 1 1 Bajad,
MOPSAKOB, KOHTPOJIbH asi
TOITYCKAIOIIIKe paboTa
MOHIKEHUE

nopsiika.

9. OnHopozbIe YCTHBIH OIIPOC,
ITMHEHHbIE [IpOBEpPKa
g depeniman peIICHHS
bHBIC 4 1 Bajad,
YpaBHEHHSL. KOHTPOJIbH asi
DyHaMeHTallb pabora

HbIC CICTEMBI

[pELICHUM.

10. YCTHBII orpoc,
Heonnoponusie MpOBEpKa
ITMHEHWHbIE [peLLIEHUS

g depenpan 3ajady,

bHBIE 6 1 KOHTPOJIbH asi
YpaBHEHUS. pabora
Meton

BapHAaIlH

MPOU3BOJIBHBIX

MOCTOSTHHBIX.

11. [YCTHBIH OITpOC,
HHTerpupoBanu MPOBEpPKa

e HJIAY ¢ [pEIIeHUS
MTOCTOSTHHBIMU Banad,

koo dunuenta (4 KOHTPOJIBH ast
M T pabota
CHEeUAIBHON

[IPaBOM 4aCTbIO

B BUJIC

MHOTOUJICHA.

|Pa30eﬂ 4.Cucmemvl oupepenyuanvrvlx ypasHenuil.
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12. HopmanbHas
crcTrema

V. 6
Sagaua Ko mis
HOPMaJIbHBIX
CHCTEM.

YCTHBIH OIIPOC,
[IPOBEpKa
peLeHUS
3azad,
KOHTPOJIbH asi
pabora

13.Cucremsbl
OJIAY.
3amaua Komu. 6
BekropHo-
MaTpHUYHas
3aIIKCh.

YCTHBIM OIpoc,
MpOBEpKa
peleHus
Bajad,
KOHTPOJIbH asi
pabora

14.Jlunetinas
3aBUCUMOCTD U
HE3aBHCHUMOCTh
peLIeHU I
cuctembr OJIJ1Y.
Ornpenenurens 6
Bponckoro. ®CP

[YCTHBIH OITPOC,
MpOBEpKa
pelLeHus
Bazad,
KOHTPOJIbH asi
pabora

CUCTEMBI

OJIAY.

15. Meton [YCTHBIH OITpOC,

BapHallH IIPOBEPKa

NpPOU3BOJBHBIX |6 pelLLeHns

[TOCTOSIHHBIX IS Bazad,

cucteM HIIJTY. KOHTPOJIBH ast
pabora

Pa3zoen 5. Kombunamopmwiii aHanus.

16. YCTHBIH OIpOC,
OcHoOBHbBIE MpoBepKa

KOMOWHATOPHEI € |2 peLEHNS

3ajad,

PUHIIMIIBL. KOHTPOJIBH asi

[lepecTaHoBKH, paboTa

pa3MeIIeHHs,

COYCTaHWSI.

17. bunom YCTHBIN

HrroToHa, 2 oTIpocC,

TPEYrOJIbHUK poBepKa

CHICHUA
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TTackas. Bamay,
KOHTPOJIbH asi
abota
18.CBs13b YCTHBII OIpoc,
OMHOMHAIIbHBIX [IPOBEPKa
K03 PHUIIIEHTO [peIIEeHNsA
B co Bajad,
CHelMaTbHBIMH |2 2 KOHTPOJIbH ast
YU CIIaMHU. pabota
3agaqno
pa3MenIeHusIX
Paszoen 6. Teopus epaghos.
19. OcHoBBI YCTHBII OIpOC,
Teopuu rpados. [IpOBEpKa
Haxoxnenue 4 2 [peIIeHus
KpaT4yauIiero u 3a/1ad,
TUTMHHEHNIIIETO KOHTPOIIBH ast
nyTei B rpade. pabora
20. ITyTu ¥ UMKITBI YCTHBIN OIIpoc,
Ditnepa . MpOBEpKa
Packpacka 2 1 [peIIeHus
rpados. 3anad,
KOHTPOIIBH as
paboTta
21. YCTHBIN OIpOC,
[ IpukiiagHbie MMPOBEpPKa
3amadyn teopun |4 2 [peIIeHus
rpados. 3agaya 3ajad,
KOMMHBOSDKEPA KOHTPOJIIBH ast
[paboTta
Bcero108 18 36 54

5.COAEP)KAHUE JIMCUMILIAHBI (MOIY.JIS)

Pa3nen 1. Teopust 00bikHOBeHHBIX TUdPepeHunanbHbIX ypaBHenuii Tema 1. Benenue B reoputo

muddepeHIaIbHbIX ypaBHEHUH.

3anaun, npuBoasLIMe K 1uddepeHanbHbIM YpaBHEHUIM, TpuMepbl. OCHOBHbBIE TIOHATHS U

omnpenenenus. ['eomerpuyeckast HHTEpIpeTanus 0ObIKHOBEHHOTO TU(GepeHIINaIbHOr0 ypaBHeHUs 1—
ro nopsiika u ero pemeHus. [lone nanpapneHuidi. MeTo U30KIUH.
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Tema 2. TeopeMbl 0 CYIIECTBOBAHUH U €IMHCTBEHHOCTH PEILICHHUSI.

3anaua Ko miist 1Y 1-ro nopsinka. Teopema o cyiiecTBOBaHUU U €AMHCTBEHHOCTH perienus Y 1-
ro nopsiika. OnpeaeneHus, CBI3aHHbIE C STUM. MeTo1 rmocie10BaTenbHbIX TPUOIHKEHUN

. HempepbIBHOCTH U 3aBUCUMOCTD PELIEHUsI OT apryMEHTa, [IPaBOM 4acTH, HAYaJIbHbBIX YCIOBU,
apaMeTpoB.

Paznen 2. Iludgdpepenuuanbupie ypaBHeHus 1-ro nopsaka. Tema 3. luddepenunansuoie

ypaBHEHUs 1-ro mopska.

Paznuunbie BUABI 3aNMCH YpaBHEHUH. Y PaBHEHUS C PA3JICIAIOMUMUICS IEPEMEHHBIMH U

npuBosnrecs kK HUM. OgHopoaabie nuddepeHianbable ypaBHeHUs 1-10 MopsIKka U MPUBOISAIIHECS

K HUM.

Tema 4. JIuneitasie nuddepennuansasie ypasuenus (JIJIY) 1-ro nmopsaka.

Jluneitabie uddepentmansusie ypaHenus (JIY) 1-ro mopsaka. Meton Jlarpanska Bapuanuu

MPOU3BOJIbHOM OCTOSTHHOM. Meton bepuysun. YpaBaenus beprnyim.

Tema 5. YpaBHeHus B moJMHBIX HudepeHImaiax.

WuTerpupyronuii MHOKUTEND. [Torydenue moHoro quddepenimana GyHKIm.

Tema 6. YpaBHenus 1-ro nopsiaka, Hepa3peméHHbIe OTHOCUTENBHO MPON3BOIHOM.

Teopema 0 CyIIeCTBOBaHMH U €TMHCTBEHHOCTH perieHus. IHTerpupoBanue ypaBHEHHIH,

HEpa3peuIEHHBIX OTHOCUTENHHO MPOU3BOAHON. Y paBHenus Jlarpanxka. YpaBuenus Kiepo.

Tema 7. Haxoxxnenue ocoObix pemenuit V.

Ocobblie ToukH, ocoOble pertenusi. Orudaroias OAHONApaMETPHUUECKOT0 ceMeiicTBa.

Tema 8. Jluddepennnanbhbie ypaBHEHHS BBICIINX MOPSAKOB, TOMYCKAIOIINE TOHWKEHHE TIOPSIIKA.

3anaya Kommu. Teopema Komm.ITonsTne 0 KpaeBbIX 3anaqax.llonmkenune
nopsiaka aAuddepeHnrnaIbHbIX YpaBHEHU — Ha IPUMeEpax.

Paznen 3. Jlunelinsle tuddepeHnaabHble ypaBHEHUs.

Tema 9. OnHopoxaHbie uHelHbIE U depernnansabe ypaBHeHU(OJILY).

CoxpaHeHue TMHEHHOCTH U ofHOpoaHOCTH. CBoiicTBa pemenuit OJI/1Y. Jluneiinas 3aBucuMocTs 1
He3aBUCUMOCTh QyHKIMH. [Tpumepsl. Onpenenurens BpoHcKoro u ciiyyan pemeHus: OJJHOPOIHBIX
JTUHENHHBIX TuddepenmranbHbX ypaBHeHUR(OJIAY).

Tema 10. dynnamenranpubie cuctemsl pemennii (PCP) OJIJLY.

WnTerpupoBanue OJIY ¢ noctosHHbIMEU KO3 duineHTamMu. OyHAaMEHTaIbHbIE CUCTEMBI PELICHUH
(®CP) OJIAY. Croiicta cemeiictBa pemenuit OJI/1Y. Haxoxaenue pemenuit OJIY.
NurterpupoBanne OJI1Y ¢ mocrossuHbIMU KOddPuieHTaMu. XapakTepUCTHIECKOE YpaBHEHHE.
Xapakrepuctuueckuii MHOrowieH. Cirydau IPOCTBIX U KPaTHBIX KOPHEM.

Tema 11. Heonnopoausle nuneiHble quddepennuansabie ypasaenus (HIIY)

O61ee pemenre. MeTo1 Bapyaliuy MPOU3BOIbHBIX MOCTOSIHHBIX JU1s pernenus HITJTY.
WnterpupoBanue HIIZIY ¢ nocTosHHBIMU KO3 GUITMEHTAMH U CIIEIMATIBHOM MTPaBOil YacThIO B BUIE
MHOTOYJIEHA.

Paznen 4. Cucremsl muddepennmansabix ypaBHenuil. Tema 12. Cucremsr J1Y.

Hopmanbnas cucrema 1. I'eomeTpuyecknii 1 MEXaHUYECKUI CMBICIT HOPMAJIBHBIX cucTeM J1Y.
3anavya Komm 111 HopMasbHBIX cucteM. MeTton cBeeHust cucteMsl JIY K 0OqHOMY ypaBHEHMIO.
MeTtoa UHTerpupyeMbIX KOMOMHAIMI U METO]T TIOCIIe10BATEIbHBIX MPUOIMKEHUH.

Tema 13. Cucremsr OJIIY.

3anavya Komm. BekropHo-maTpuyHas 3anuch. ColictBa pemienuit cuctem OJIJLY. JInneiinas
3aBUCUMOCTH M He3aBUCUMOCTD perieruit cucremsl OJIJIY. Onpenenurens Bporckoro. ®CP
cuctemsl OJIITY.

Tema 14. O6mee pemenue cuctem HIIJTY.
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MeTton Bapualuu npou3BoJIbHBIX NOCTOSIHHBIX A1 cucteM HJITY . UnTerpuposanue cuctem OJIILY ¢
HOCTOSIHHBIMU K03((puLimeHTaMu — cilydau MpoCThIX U KpaTHBIX KOpHeH. IHTerpupoBaHue cucreM
HIIAY ¢ mocTostHHBIMU KO3 PUITUEHTAMH U CIICIIHATILHOM MPaBOM YaCThIO.

Pa3nen 5. Komounaropubiii anaiau3. Tema 15. OcHOBBI KOMOMHATOPHKH.

OcHoBHbIe KOMOWHATOPHBIC TPUHIUIIEL. [lepecTanoBKH, pa3menieHus, coueTanns. buaom HproToHa,
TpeyroibHUK [lackans. CBsi3b OMHOMHUATBEHBIX KOAPPHUIIMEHTOB CO CIICIUATLHBIMU YUCIIAMH. 33a1a91
0 pa3MEeIICHHSIX.

Paznen 6. Teopus rpados.

Tema 16. OcHoBbI Teopuu rpados.

I'padsl, opuenTHpOBaHHBIEC Tpadbl, 1epeBbs, Jec. [lytu u nuknsl Dinepa. Packpacka rpados.
[Tpuknaanbie 3aga4n Teopun rpadoB. 3a1aua KOMMUBOSDKEPA. 3a/1a4a 0 KpaTyalineM myTH B Tpade.
3amaya 0 MaKCUMaJIbHOM MYTH B Tpade.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHX 3AHATHUI

Pa3nes 1. Teopust 00bikHOBeHHBIX TudPepeHunanbHbIX ypaBHennid. Tema 1. Beenenue B
Teoputo quddepeHIHaIbHbIX ypaBHEHUH (CeMuHap).

3agaun, npuBoasAne K aupdepeHIuanbHbIM YpaBHEHUSAM, IpUMepbl. OCHOBHBIE IOHATHS U
OIIpENIEIICHUS.

['eomeTpuueckast ”HTEpIpeTanus 0OBIKHOBEHHOTO A pepeHnnanbHoro ypaBHeHus 1— ro nmopsiaka u
ero pewienus. [lone nanpasinenuil. MeTo U30KIIUH.

Tema 2. TeopeMbl 0 CyIIECTBOBAHUH U €IMHCTBEHHOCTHU pEILIEHU (CEeMHUHAp).

3anaua Kommu muia JIY 1-ro nopsiaka. Teopema o cyniecTBOBaHUM U €IMHCTBEHHOCTH pereHus Y 1-
ro nopsiaka. Onpesnenenus, CBSI3aHHbIE C ITHM.

Mertoa nocienoBarenbHbIX NpUOIMKeHUH. HenpepblBHOCTh 1 3aBUCUMOCTbH PEIICHUS OT
apryMeHTa, IpaBOW 4acTH, HAYaJIbHBIX YCIOBUHM, IaPAMETPOB.

Paznen 2. luddepennmansabie ypaBHeHHs 1-ronopska.

Tema 3. luddepennmansapie ypaBHeHUs 1-T0 mopsiaka (ceMuHap).

Pa3nuynble BUIBI 3a1IMCH YPABHEHUN. Y paBHEHUS C Pa3ACSIOLIMMUICS IEPEMEHHBIMU U
NPUBOJSIINECS K HUM.

OpnHoponuble tuddepeHnnanbabple ypaBHeHUs 1-T0 MopsaKa U IPUBOAALIMECS K HUM.
Tema 4. JIunelinvsie muddepenumansubie ypaBaenus (JIAY) 1-ro nopsaka (ceMunap).
Jluneiinsle nupdepenumansusie ypasaenus (JIAY) 1-ro nopsaka.

Merton Jlarpanka Bapraniiy Npor3BOJIBHON TOCTOSTHHOM.

YpaBHeHus bepnyium.

Tema 5. YpaBHeHus B nonHsx Auddepennnanax (ceMmunap).

WNHTerpupyromuii MHOKHTENb.

[Tonydenue nonxoro nudpepeHnnana GyHKIHM.

Tema 6. YpaBHenus 1-ro nopsiika, Hepa3pen€HHbIe OTHOCUTEIHHO IMTPONU3BOTHOM(CEMHUHAD).
Teopema 0 CyIecCTBOBaHMU U €TUHCTBEHHOCTH peleHus. IHTerpupoBanue ypaBHEHHH,
HEepa3pemEHHBIX OTHOCUTEIIEHO MTPOU3BOTHOM.

VYpasuenus Jlarpanxka. Ypasaenusa Knepo.

Tema 7. Haxoxnenue ocoOsix permenuit Y (cemunap).

1. Ocobsble ToukH, ocoOble pereHns. Orudaroas 0THONapaMeTPUIECKOr0 CeMENCTRA.

Tema 8. [luddepeHunanbHble ypaBHEHUS BBICIINX HOPSIIKOB, AOIYCKAIOIIME OHKEHUE TIOpsAIKa
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(cemuHap).

3agava Kommu. Teopema Komu. [Tonsitue o kpaeBbix 3aga4ax.

[Tonmxenue nopsaka nudepeHnaIbHBIX YPaBHECHUH — Ha TIPUMEpaXx.

KoHnTtposnbhas pabora o Paznenaml -2.

Paznen 3. uddepennmansapie ypaBHEHHS BBICIIUX TTOPSIKOB.

Tema 8. JluddbepeHimanbabie ypaBHEHHS BBICITUX MOPSAKOB, TOMYCKAIOIIIE TOHMKCHHUE TIOPSIIKA
(cemuHap).

3anavya Komm. Teopema Komu. [TonsiTue o kpaeBbIxX 3a1ayax.

[Tonmwxenue nopsaka nuddepeHuanbHbIX ypaBHEHU — Ha IpUMepax.

Tema 9. OnHopoanblie mHelHbIe Tuddepermanbubie ypasHenus (OJILY) (cemunap).
CoxpaHeHue TMHEHHOCTH U 0iHOpoAHOCTH. CBolicTBa pemenuit OJIJIY.

Jlunelinas 3aBUCHMOCTD ¥ HE3aBUCUMOCTh (QyHKIIUHN. [Ipumepsl.

Onpenenurens Bponckoro u CITyJaupeIcHus OJTHOPOIHBIX JIMHEHHBIX
mubdepernmansHeix ypasHeHHH(OJIAY).

Tema 10. dynnamenrtansubie cuctemsl pemenuid (PCP) OJIJ1Y (cemunap).

WNHurerpuposanue OJIAY c MOCTOSTHHBIMU K03 (pprnreHTamMu. OyHIaMEeHTAIbHBIE CHCTEMBI
pemenuii (OCP) OJIAY. CpoiictBa cemeiictBa pemenuit OJIJ1Y.

Haxoxnenue perenui OJIAY .UuTerpupoBanue OJIAY ¢ MIOCTOSIHHBIMU

K03 purreHTamMu.

XapakTepuCcTUYECKOE ypaBHEHHE. XapaKTepUCTHUECKU MHOrowIeH. Clly4an POCTBIX U KPATHBIX
KOPHEM.

Tema 11. Heonnopoansle nuneiHble quddepeniuansablie ypaHenus (HJIAY) (cemunap).

O61uee pemenue. MeTo 1 Bapyaliy POU3BOJIbHBIX OCTOSHHBIX 11 perenust HIIJLY.
WnterpupoBanue HII/IY ¢ noctosHHbIMU KO3 GUIIMEHTAMU U CHIELMAIbHOM TPaBOl YacThIO B BUIE
MHOTOYJIEHA.

Paznen 4. Cucremsl qudpepenunanbubix ypapHenuid. Tema 12. Cuctemsr 1Y (cemunap).
Hopmanbnas cucrema 1. ['eomeTpuyecknii 1 MEXaHUYECKUI CMBICT HOPMAJIBHBIX cucTeM J1Y.
3anava Komm 11 HopMasbHBIX cucteM. MeTton cBeneHus cuctemsl 1Y K OqHOMY YpaBHEHMIO.
MeTto MHTErpUpyeMbIX KOMOMHAIMI U METO]T OCIIEI0BATEIbHBIX TPUOIMKEHUN.

Tema 13. Cucremsr OJIIY (cemunap).

3anauva Komm. BekropHo-mMaTpruuHas 3anuce. ColicTBa pemenuii cuctem OJIJLY.

Jlunelinas 3aBUCUMOCTh U HE3aBUCUMOCTH perienuit cucteMbl OJIIY. Onpenenurens BpoHckoro.
®CP cucremsr OJIJTY.

Tema 14. O6mee pemenue cuctem HIIJIY (cemunap) .

Meron Bapranyy pOU3BOJIBHBIX MTOCTOSHHBIX 11 cuctem HJILY.

Wnterpupoanue cucreM OJI/IY ¢ noctossHHBIMU K03(DUITUEHTaMU — CITy4au MIPOCTHIX U KPaTHBIX
KOpHEM.

Nnrterpuposanue cucreM HII/IY ¢ noctosHHBIMU KO3 (UIIMEHTAMH U CHIEIIMATIbHOM IPaBOil 4acThIO.
KonTtposnbnast pabota mo pazaenam3-4.

Paznen 5. KomOuHatopHbIi aHATH3.

Tema 15. OcHOBBI KOMOMHATOPUKH (CEMUHAP).

OcHoBHbIE KOMOMHATOPHBIE NPUHIMIIEL. [lepecTaHOBKY, pa3MeIeHus], COYeTaHHs.

bunom HeroToHa, Tpeyronsuuk [lackans. Csizb OMHOMHATBHBIX KOYPPHUITUEHTOB CO CICITHATHHBIMH
quciIaMu. 3a7auu O pa3MELICHUSIX.

Pasnen 6. Teopwust rpadoB.

Tema 16. OcHOBBI TeOpUH TpadoB (CEMHUHAD) .

I'padsl, opuenTHpOBaHHBIE Tpadbl, 1epeBbs, Jiec. [lyTu u nukisl Ditnepa.

Packpacka rpados. [Ipuknaanslie 3anauu Teopun rpadoB. 3a1ada KOMMUBOSIKEPA.

3anaua o Kparyaiiiem myTu B rpade. 3aaua 0 MaKCUMaJIbHOM IYTH B rpade.
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7.JIABOPATOPHBIE PABOTBLITPAKTUKYMbI
Jlannb1ii BU pabOTHI HE IPETYCMOTPEH y4eOHBIM IIJIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT,PE®EPATOB
Brimonnenue KypcoBbIX paboT 1 pedepaToB He MPEeTyCMOTPEHO YUCOHBIM TIIAHOM.

Ipumepnas memamuxa KOHMPOALHLIX pabom no oucyuniune «/Jugpepenyuanvrvle ypaguenus u
OUCKPEeMHAsi MAMEMAMUKA »:

Juddepenunansupie ypaBHeHus 1 mopsiaka — oJHOPOAHEIE, IMHEHHbIE, B TOTHBIX Auddepennnanax.
JIvneiHbIe OZJHOPOIHBIE U HEOTHOPOAHBIE TU((epeHIaTbHbIC YPABHEHHUS.

Cucremsl tudpepeHnnanbHBIX ypaBHEHUH.

KomOuHaTopHBIE 33/1a4H.

9. HEPEYEHDb BOITPOCOB K 3AYETY

3a1auu, IPUBOJIAIIIE K Qg epeHraIbHbBIM YpaBHEHHUSIM—(DU3NYECKHE U

TFEOMETPUYECKUE 3aJaUH.

[TocTtpoenue nomns HanpasiaeHU. MeTon H30KIHH.

Mertopn rccienoBanus CBOMCTB pemeHus 1udepeHnnanbHOro ypaBHEHUS.

Juddepenunanbabie ypaBHeHHs 1-romnopsaka.

VYpaBHEHHUSI C pa3AEIAIOLMMUICS IEPEMEHHBIMY U IPUBOJAIINECS K HUM.

OpnHoponuble nuddepeHuanbHble ypaBHeHHs 1-ro nopsaka u npuBojsiuecs K HUM. [IpoBepka Ha
0co0blI€ pelIeHusl.

Jluneiinble muddepeHanbHble ypaBHeHHs 1-ronopsaka.

Merop Jlarpanxa Bapuanuy IpOU3BOJIBHON MOCTOSTHHOM.

Meron bepuymu. YpaBaenus bepaymm.

VYpaBHeHus B noAHbIX AU depennnanax. Marerpupyromuit MHOXHUTENb. [IpoBepka ycaoBHs OJTHOTO
middepennmana.

Cas3b penienus nudepeHuanbHOro ypaBHeHus ¢ Kodgpuimenramu nuddepeHuaibHoro
YpaBHEHMS.

HHTerpupoBanue ypaBHEHHM, pa3peliaeMbIX OTHOCUTEIBHO IPOU3BOIHOM.

VYpaBHeHus Jlarpanxa.

VYpasuenus Kiepo. OcoOsble pemienust ypasuenus Kiepo.

Juddepenunanbuble ypaBHEHNUS — BBICHIMX nopsakoB.Ilonmkenne  mopsaka
TuddepeHIraIbHbIX ypaBHEHUH.

OpnHopoaHbie MuHeltHble TuddepeHanbable ypaBHeHus. JInHelHas 3aBUCUMOCTb U HE3aBUCUMOCTD
cucreM Qynkuuit. [locrpoenue onpenenurens Bponckoro.

@yHIaMeHTaIbHbIE CUCTEMbI PELIEHUH OJTHOPOAHBIX TUHEHHBIX AUPPEpEeHIInaTbHBIX YPaBHEHHH.
WHTerpupoBaHie 0HOPOIHBIX JTUHEHHBIX TU(GEepeHIINATbHBIX YPAaBHEHUN C TOCTOSTHHBIMU

KO3 PUIIHEHTaMU.

[TocTpoenue pyHIaMEHTAIBHBIX CUCTEM PEIICHUH OTHOPOJHBIX TUHEHHBIX AU (PepeHIInanbHbIX
YpaBHEHUI.

WuTerpupoBaHe 0JJHOPOAHBIX TUHEHHBIX U (D (HepeHINATBHBIX C TOCTOSHHBIMU KO QHUIIHEHTaAMHU.
XapakTepruCTHYECKOE YpaBHEHUE. XapaKTEPUCTUUECKUH MHOTOWIeH. Cilydan MPOCThIX U KPATHBIX
KOPHEH.

Heonnopoansle nuHelHble TuddepeHanbHble ypaBHEHMS.
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MeToa Bapuaiiy IPOU3BOIBHBIX MIOCTOSHHBIX JJIs1 PELICHUsI HEOIHOPOTHBIX JIMHEHHBIX
nuddepeHIAIbHBIX YPaBHCHUM.

WHTerpupoBaHue HEOAHOPOJHBIX JIMHEHHBIX IU((GEepeHIHaTbHbIX YPaBHEHUN

C TMOCTOSTHHBIMH KO3 (UIIMEHTAMH U CIIEHUAIBHON MTPABOM YacThIO B BUJIE MHOTOUJICHA.

Cucrems! nuddepeHnnanbHbIX ypaBHeHUH. Pa3nnunblie BUabI 3anci. MeTo/1 CBE1€HUS CUCTEMBI
nuddepeHIMaIbHbIX YPaBHEHUH K OJJHOMY YPaBHEHHIO.

CucTteMbl OTHOPOJHBIX JMHEHHBIX AU PepeHnanbHbIX ypaBHEHUNH. BeKkTopHO-MaTpu4Has 3a11ch
3anaun Kommn.

Onpenenurens BpoHnckoro. @yHaaMeHTaNbHbIE CUCTEMBI PELLICHUH CHCTEMBI OJTHOPOIHBIX JIMHEHHBIX
Qg depeHIraIbHbIX ypaBHEHUH.

OO1ee peleHre CUCTEM HEOAHOPOIHBIX JIMHEHHBIX 1 (epeHIualIbHBIX ypaBHEHUH. MeTox
BapUaIiy IPOU3BOJIBHBIX TTOCTOSHHBIX JJIS1 CUCTEM HEOJHOPOHBIX IMHEHHBIX TU(PepeHIIaTbHBIX
ypaBHeHuii. Haxoxxaenue marpuisl Kormu.

HHTerpupoBaHie CHCTEM OTHOPOTHBIX JIMHEHHBIX MU (epeHINATBHBIX YPABHEHUH C TOCTOSTHHBIMH
K03 pULIMEHTaMU — CITydau MPOCTHIX U KPATHBIX KOPHEH.

OcHoBbl KOMOMHATOPUKU. OCHOBHBIE KOMOMHATOPHBIE MPUHIUIIBL. Briunciienue yncina
[EPECTaHOBOK, Pa3MELIEHUH, COUETaHUH.

bunom Herotona, Tpeyronbauk [ackans. CBsa3p OMHOMHATIBHBIX KOA((UIIEHTOB CO CTICIUATEHBIMU
YUCIIaMHU.

3agauu 0 pa3MeIeHHSIX.

OcnoBsl Teopuu rpados. Iloctpoenune rpados. [Tytu n nukisl Ditnepa.

Packpacka rpagos.

[Tpuknansele 3a1auu Teopuu rpadoB. 3a1aua KOMMUBOSIKEPA.

Haxoxaenne kpaT4aidiiero v JUIMHHCHINETO TyTel B Tpade.

10. CAMOCTOSATEJIBHASA PABOTAOBYYAIOLINXCA

Haspanue paszgesios u Bua camocrosiTeqbHOM padoThI Oo0vem B |@opma
TEM (npopabomka yuedonozo mamepuana, yacax KOHTPOJIst
peuwtenue 3adau, pepepam, 00K1ao, (nposepxa
KOHMPObHAA PAOOmMa, n0020Mo6Ka K peuienus 3aoau,
coaue 3auema, IK3amena u op.) pechepama u
op.)

Paszoen 1. Kauecmeennas meopus 00bIKHOBEHHbIX OUPPEPEHYUATbHBIX YPABHEHUII.

1. [IpopaboTka yueOHOTO MaTepualia, peleHue YCTHBIHM OIpPOC,
Brenenue B Teopuio  [3a7ad, MOATOTOBKA K c/laye 3a4yeTa. 4 [TPOBEPKa
mQdepeHIaTbHBIX peleHus 3a1a4
YpaBHEHUM.
2. [IpopaboTka yueOHOTO MaTepualia, pereHue YCTHBIHM OIIpOC,
TeopeMsl 0 3a/1a4, IOArOTOBKA K CJIa4e 3a4eTa. 4 [TPOBEPKa
CYIIIECTBOBAaHUHU U peleHus 3a1a4
€IMHCTBEHHOCTH

CHICHUSL.

Paszoen 2. Jluppepenyuanvruvle ypasnenus 1-2o nopsoka.




MI/IHI/ICTepCTBOvHayKI/I U BBICIIETO ?6pa3OBaHI/IH PO Dopma
VabaHOBCKUIT TOCyNapCTBCHHbIM YHUBEPCUTET
@ - Pabouast nporpamMma JMCIUILIHHBL
3. [IpopaboTka yaeOHOT0 MaTepualia, pereHue YCTHBIH orpoc,
Jluddepennmanbaple  [3a1a4, MOATOTOBKA K clladye 3ayeTa. 6 [pOBEpKa
ypaBHeHUs 1-T0 peleHus 3a1ad4,
opsiKa. KOHTPOJIbHAS
abora
Pazoen 3. /[ughghepenyuanvrvie ypasHerus 8blcuiux NOpsoKos.
YCTHBIN OIPOC,
4. Haxoxnenue [IpopaboTka yueGHOTO MaTepualia, pereHue [IpOBEpKa
0COOBIX pelIeHUN 3a7a4, MOATOTOBKA K KOHTPOJIbHOM padore, pelieHus 3a1a4,
Qg epeHIaIbHOro  [MOATOTOBKA K cllaye 3aueTa. 6 KOHTPOJIbHAs
YpaBHEHUSI. pabota
OnHopoaHbie
JINHEHHBIE YPABHEHMUS.
5.HeoxgHopoaHbie [IpopaboTka yueOHOTO MaTepualia, pereHue YCTHBIN OIpoC,
JIMHEHBIC 3aJa4, MOATOTOBKA K KOHTPOJIbHOM pabdote, |6 [IPOBEPKa
Qg depeHranbHbple  [MOATOTOBKA K clladye 3aueTa. pelieHus 3a1a4,
YpaBHEHHUSI. KOHTPOJIbHASI
aboTa
Pazoen 4. Cucmemvol oughghepenyuanvuvix ypasHeHull.
6. Cructembl [IpopaboTka ydeOHOTO MaTepuana,ycTH| W ompoc,
UAHUPUOHDIA PCIOTHYIT SaAAaATITUOATIUTUBR R UITPUBUPDRA
® - Pabouas nj| orpamMma Mo JUCLUIUTNHE
TN PEPECHINATEHEIX __[KOHTPOJIGHON PA0OTE, ITOIOTOBKA KCIAUe pELLEHus 3a1a4,
YpaBHEHHIA.3a4eTa. KOHTpPOJIbHAs
pabota
7. O01iee perieHue [TpopaboTka yueOHOro MaTepuaia, peeHue YCTHBIH o1poc,
CHCTEM HEOJTHOPOIHBIX (3a]1a, TOArOTOBKA K KOHTPOJIBLHOU padoTe, IIpOBEpKa
muddepeHIanbHbpIX  [TOATOTOBKA K clladye 3ayueTa. 6 perieHus 3aaad,
YPaBHEHHI KOHTpPOJIbHAs
pabota
Pa3zoen 5. Kombunamopnwiii ananus.
8. OCHOBBI [TpopaboTka yueOHOro MaTrepuaia, pereHue YCTHBII o1poc,
KOMOMHATOPHKH. 3aj1a4, MMOJArOTOBKA K KOHTPOJIbHOM pabote, |4 MpOBEpPKA
MOATOTOBKA K C/Iaye 3a4yeTa. pelieHus 3aaad,
KOHTPOJIbHAs
pabota
Pa3zoen 6. Teopus epaghos.
9. OcHOBHI TEOpUU [IpopaboTka yueOHOTO MaTepuana, peleHne YCTHBIH OTpocC,
rpados. [IpuknagHeie |3a1a4, MOArOTOBKA K KOHTPOJIBHOM paboTe, |6 MpOBEpKa
3aJja4y TeOpUU rpadoB |TOATOTOBKA K cjaue 3ayeTa. pelieHus 3a1a4,
KOHTpPOJIbHAs
pabota
Bcero o4
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11. VYYEBHO-METOINYECKOE 1 TH®OPMALIMOHHOEOBECIIEUEHUE
JTACIUTLINHBI

a) CIIuCOK peKOMEHIyeMOH JIUTEPaTyphl

OCHOBHAasI JINTEPaTypa

Konosanoga JI.B. /luddepennmanpabie ypaBHSHHsSI U UX MPUIIOKEHUS B TEXHUKE
[DnexTponHbIit pecypc]: yuebHoe nocooue/ KonoBanopa JI.B.— DneKkTpoH. TEKCTOBBIE JTaHHBIC.
Cankt-IlerepOypr: Cankr-IleTepOyprckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN

yuauBepcuret, 9bC ACB, 2015.— 57 ¢.— Pexum nocryna: http://www.iprbookshop.ru/49956.html.—
3BC «IPRbooks»

3apunosa J.P. Jlekuuu 1o [uckpeTHol maTemaTuke. MareMarnyeckast JJOruKa [ QIeKTPOHHbBIN

pecypc]: yaebnoe mocobue/ 3apunona J.P., Kokorunkoa M.I"., CeBacThsinoB JI.A.—

DNEeKTPOH. TEKCTOBbIE JaHHble.— MockBa: Poccuiickuii yauBepcurer Ipyx0bl Hapo10oB, 2014.
— 120 c.— Pexum mocryma: http://www.iprbookshop.ru/22190.html.— 5BC «IPRbooks»

JOTIOJTHUTEIbHAsI JIMTepaTypa
WunuBunyanbpHbIe 3a1aHusl 10 Bhiciiel maTtematrke. Yacts 2. KomIiekcHbIe ynca.

HGOHpCI[eJIeHHI)Ie " OIIPCACIICHHBIC MHTCTPAJIbI. q)}/HKI_II/II/I HECKOJIbKHUX ITCPCMCHHBIX.

mikoia, 2014.— 397 ¢c.— Pexxum poctyna: http://www.iprbookshop.ru/35481.html.— 5BC
«IPRbooks»

Hogaxk E.B. MnrterpansHoe ncuncienue u quddepeHaibable ypaBHEHNS [ DIE€KTPOHHBIH

pecypc]: yauebnoe nocodue/ Hosak E.B., PszanoBa T.B., HoBak 11.B.— DnexTpoH. TeKCTOBBIE

naHHble.— ExarepunOypr: Ypansckuii peaepansusiii ynusepcuret, ObC ACB, 2015.— 112 c.
— Pexum moctyma: http://www.iprbookshop.ru/69600.html.— 3BC «IPRbooks»

YueOHo-MeTOANYECKAs] JIUTepaTypa:

Meroauueckue ykazaHusl Ul CAMOCTOSATENbHOM paboThI CTYIEHTOB 110 JUCLUILIUHE
«AuddepennmanbHble ypaBHEHUS U JUCKPETHAs MaTeMaTHKa» JJIs CTYJIEHTOB 2 Kypca
MHXEeHepHO-(u3ndeckoro ¢akynbrera Beicokux Texnosoruii / C. JI. Bensmucosa, E. B.
Koxewmskuna, J[. A. Tumkaesa; Yil'VY, UODBT. - VibsHosck :Yal'Y, 2019. Pexum nocryna:
http://lib.ulsu.ru/ProtectedView/Book/ViewBook/6246

CorsacoBaHo

0) lIporpammuoe o6ecnieuenne: MoitOduc Crannaptasiid, AnbT Pabouas ctanuus 8.

B) [IpodeccuonanbHbie 6a3bl JaHHBIX, HHYOPMALIMOHHO-CITPABOYHBIE CUCTEMBI:
DEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

IPRbooks [DnekTponHbIit pecypc]: 2eKTpOHHO-O0UOIMOTe Has cucTema / TpyTina KOMITaHui A
ITu Op Menua. — Onektpon. naH. — Caparos, [2019]. — Pexxum pocryna:
http://www.iprbookshop.ru.



http://www.iprbookshop.ru/49956.html
http://www.iprbookshop.ru/49956.html
http://www.iprbookshop.ru/22190.html
http://www.iprbookshop.ru/35481.html
http://www.iprbookshop.ru/69600.html
http://lib.ulsu.ru/ProtectedView/Book/ViewBook/6246
http://www.iprbookshop.ru/
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FOPAMT [DnextpoHHblii pecypc]: aeKkTponHo-6ubnroTeuHas cuctema / OO0 DIeKTPOHHOE
m3narensctBo FOPAWT. — Dnekrpon. qan. — Mocksa, [2019]. — Peskum nocryma:
https://www.biblio-online.ru.

Koncynbrant crymenTa [ DIeKTpOHHBIN pecypc]: 3JeKTpoHHO-0nbmnoreunas cucrema / OO0
[Tonmurexpecypc. — DnekTpoH. 1aH. — Mocksa, [2019]. — Pexum nocryna:
http://www.studentlibrary.ru/pages/catalogue.html.

Jlanb [DnekTpoHHBIN pecypc]: aneKTpoHHO-0nOmmorednas cuctema / OO0 DBC Jlanb. —
Dnextpon. aan. — C.-IletepOypr, [2019]. — Pexxum goctyna:https://e.lanbook.com.
Znanium.com [Dnexkmponnsiii pecypc] : anekmponno-oudnuomeunas cucmema | OO0 3nanuym.
— Dnexmpon. oan. — Mocksa, [2019]. — Peorcum docmyna:http://znanium.com.
KoncynpsranTlLitoc [DneKTpoHHBIN pecypc]: cripaBovHas mpaBoBas cucrema/Kommanus
«Koncynbrant [Tnrocy. — Dnektpon. naH. — Mockga : KoncynsrantlLiroc, [2019].

ba3za qaHHBIX EPHOANYECKUX U3IaHUM [ DIEKTPOHHBIN pecypc] : anekTpoHHbIe xypHaisl / OO0
NBUC. — OnexrpoH. naH. — Mocksa, [2019]. — Pexxum noctyna:
https://dlib.eastview.com/browse/udb/12.

HanwmonaneHas snekTpoHHas Ou0aroTeka [ DIeKTPOHHBIN pecypc]: 3JIeKTPOHHAIONOINOTEKA.
— DnekTpoH. aaH. — Mocksa, [2019]. — Pexxum goctyna: https:/H36.pd.

OnektponHas oubnroreka aucceprauuii PI'b [DnekTpoHHbIH pecypc]: aneKTpoHHas OubiuoTexka
| ®I'BY PI'B. — DnextpoH. naH. — Mocksa, [2019]. — Pexxum nocryma:_https://dvs.rsl.ru.
®denepanbHble HH(OPMALIMOHHO-00pa30BaTeIbHBICTIOPTAIbI:

Nudopmanmonnas cuctema EqrHOE OKHO JT0CTYIIAa K 00pa30BaTeIbHBIM pecypcam. Pexum
nocryma:http://window.edu.ru.

denepanbhblii mopran Poccuiickoe oopasoBanue. Pesxxum gocryna:http://www.edu.ru.
O6pazoBarenbHble pecypebl Yl Y:

OnextponHas 6ubmmoreka Ynl'Y. Pexxum nocryma :http:/lib.ulsu.ru/MegaPro/Web.
O6pa3zoBatenbHbiil moptan Yal'y. Pexxum nocryna :http://edu.ulsu.ru

CornacoBaHo: ) o e
7 ) / f" / / .
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JO1kHOCTH coTpyAHHKa YHTHT ®OHO 110AnHCh nata

12 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUEIUCIUIIJINHBI:

Aynuropuu Ui MPOBEIEHUS JIEKIIMIA, CEMUHAPCKUX 3aHATUH, JUIS IPOBEIECHUS TEKYILIETO
KOHTPOJIA U HpOMC)KYTO'-IHOI\/JI aTTeCTallu, 'PYIIOBLIX U HUHAWUBUAYAJIbHBIX KOHCYHBT&HHﬁ.
AyIUTOpUN YKOMILUIEKTOBAHBI CIICIIUATM3UPOBAHHON MeOelnbto, yueOHoU qockoi. [Tomerenwst
JUTSL CAMOCTOSITEIBHON pabOTHI OCHAIICHBI KOMITBIOTEPHOM TEXHUKOW ¢ BO3MOKHOCTHIO
MOJIKIIIOUEHUS K ceTH «IHTepHeT» 1 o0ecreueHneM A0CTYIa K AIEKTPOHHONU HHPPOMAITIOHHO-
00pa3zoBaTenbHON Cpejie, IMEKTPOHHO-OMOIMOTEYHOM CUCTEME.

13. CHEHUAJIBHBIE YCJOBUA AJ151 OBYUYAIOLIUXCS C OTPAHUYEHHBIMHU
BO3MOXHOCTAMU310OPOBbS
B ciydae HeoO6xo1uMOCTH, 00yUYarOIIUMCS U3 YUCIIA JIUI] C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI (110 3asBJICHUIO 00YYaIOUIerocsi) MOTyT MpeasiaraTbCsi OAHU U3
CJICAYIOIIMX BapUAHTOB BOCHIPUATHUS HH(DOPMAIIUH C YIETOM WX MHIUBHyaTbHBIX
NcUXo(U3NUECKUX 0COOEHHOCTEN IS JIUI] C HapYIIEHUSIMH 3PEHUs: B IeYaTHON Gopme
YBEITUYEHHBIM HIPpU(TOM; B GOPME SJEKTPOHHOTO JTOKYMEHTa;B dopme aynmodaiina


http://www.biblio-online.ru/
http://www.studentlibrary.ru/pages/catalogue.html
http://znanium.com/
http://window.edu.ru/
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web
http://edu.ulsu.ru/
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VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET P
@ - Pabouast nporpamMma JMCIUILIHHBL
(nepeBon y4eOHBIX MaTrepuasioB B ayauodopmar); B meyaTHOU popme Ha

si3b1Ke bpaiiiis; nHAMBHTyaTbHBIC KOHCYJIBTAIIMU C IPUBJICYCHUEM TH(IIOCYPIOTIEPEBOTINKA;
VHIMBHyaJIbHBIC 3aJJaHUsI M KOHCYJIbTAIIH;
JUTSL JTUT] C HApYIICHUSIMHE CITyXa: B TIeYaTHOH (hopMme; B popMe SIEKTPOHHOTO JOKYMEHTA;
BUJICOMATEPHANIbI C CYOTUTPAMU; MHIMBUIYaJIbHBIC KOHCYJIBTALUH C TIPUBICUCHUEM
CYpJIOTIEPEBOTUMKA; WHANBUYAIbHBIC 3a]JaHUSI HKOHCYJIbTAIIUH;
JUTIs1 JTUIL C HAPYILICHUSIMH OTIOPHO-BUIAaTENILHOTO ariapara: B ne4aTHoit gopme; B popme
AJIEKTPOHHOTO IOKyMEHTa; B hopme aynnodaiina; WHANBUIYAIbHBIC 3a1aHUS U KOHCYJTBTAITUH.
B cnyuae HEOOXOAMMOCTH HCIIOIB30BAHUS B YI€OHOM IMpoIiecce
YaCTUYHO/MCKIIFOUUTEIHHO IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA, OPTaHU3aIHs
pabotsl II1C ¢ oOyuaromumucs ¢ OB3 1 nHBanuaMu npeycMaTpuBaeTCs B 3J1€KTPOHHOM
UH(POPMAIIMOHHO-00Pa30BaTEIBHOM CPeie C YIETOM UX UHANBUAYATbHBIX ICHXO(QH3HUECKUX
0COOCHHOCTEH.

PazpaboTunk W JIOLICHT BensmucosaC.JI.

MOIHUCH JIOJDKHOCT DUO
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kadeapoii
1 Brecenne wm3meHeHuid B ILIL. a)cnucok | Bapnakos B.B. 30.08.2022




MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus PO
VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast nporpamMma JMCIUILIHHBL

* YYEBHO-METOJAWYECKOE H HH®OPMAIIHOHHOE OBECIIEYEHHUE JAACHATLINHBL
a) Crcok pexomen/ryemoli JTHTepaTyphbi

OCHOBHAasI:

1.

Boposckux, A. B. Jluddepentmansrrie ypasrerus B 2 u. Yacts 1 - y4€OHHUK M IIPaKTUKYM IS
By30B / A. B. BopoBckux, A. Y. ITepos. — 3-e m3x., nepepab. u nom. — Mocksa : U3nartenscTBo
Opaiit, 2022. — 327 ¢. — (Beicmee obpasopanue). — ISBN 978-5-534-01777-9. — Teker :
3NeKTpOHHSIA // O6pasosarensHas miardopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/490346
boposckux, A. B. luddeperumansusie ypaBHEHHA B 2 4. YacTs 2 : yqe6HUK U MPAKTHKYM [T

By30B / A. B. Boposckux, A. U. ITepos. — 3-¢ m3p,, nepepab. u fon. — Mocksa : U3pateascTso
IOpaiit, 2022. — 274 ¢. — (Baicmee o6pazosanne). — ISBN 978-5-534-02097-7. — Texer :
SMeKTpOHHEIH // O6pa3oBatenbHas miatgopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/490959

AOMOJIHATE/ILHASI JIATEPATY pa

1.

Acxa6os, C. H. [luddepenumansrrie ypaBHeHus B YIPaXXHCHUAX U 3afadax : yaeOHOe mocoome /
C. H. Acxa6os, X. C. TapamoBa. — ['posmstif : UTTIY ,2018. — 130 ¢. — Texer : aeKTPOHHDIH //
Jlanb : aneKkTpoHHO-6M6MHOTEYHAs cucTemMa, — URL: https://e lanbook.com/book/139414

Basprn, U. M. [luckpetHas matemarnka. YaeGHUK 1 3aja9HuK : uis By30B / U. U. Baspun. —
Mocksa : M3patenscrso FOpaiit, 2022. — 193 ¢. — (Bsicmee o6pazoBanue). — ISBN 978-5-534-
07065-1. — Texer : aneKkTpoHHSIii // O6pasoBarensHas miardopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/489360

Bamoxesuy, 3. JI. JluckpeTHas MaTeMaTHKa y4aebHoe nocobue / 3. JI. Bamoxesuy, JI. ®.
Kopanesa, A. H. Pomanaukos. — M. : EBpasuiickuit OTKpHITHIi HHCTHTYT, 2012. — 173 ¢. —
ISBN 5-7764-0252-2. — Texkcr : 31eKTpOHHBIH // OnexTpoHHO-6ubmMoTeynas cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/10661 html

I'yroa, C. T'. Jluckpetnas MateMatuka : yue6HOE ocobue / C. I'. TyroBa. — Kemepogo :
KemI'V, 2019 — Yacts 1 — 2019. — 491 ¢. — ISBN 978-5-8353-2429-3. — Texker :
JIEKTPOHHbIH // JIaus : 3neKxTpoHH0-61bnuoTeunasn cucrema. — URL:
https://e.lanbook.com/book/135203

Tapannukos, IO. B. Jluckpernas matemaruka. 3anaunuK : yaeGHOE mOCOGHe s By30B / }O. B.
TapannukoB. — Mocksa : M3natenscTso IOpaiir, 2022. — 385 ¢. — (Beicmee o6pasosanme). —
ISBN 978-5-534-01180-7. — Texer : SEKTPOHHbIH // O6pa3oBaTensHas mwiargopma IOpaiit

[caiit]. — URL: https://urait.ru/bcode/489178

ye0Ho-MeToauuecKas THTepaTypa:

1.

Bemsmucosa C.JI. Meromuueckue YKa3aHuA UL CAaMOCTOATENbHOM PaGOTHI CTYIEHTOB 1O
Aucuumne «/luddepenumansarie ypasnenus u AHCKPETHAS MaTEMAaTHKa» JULS CTYJICHTOB 2
Kypca HE)XXCHEPHO-(H3HIECKOro (haKyIbTeTa BHICOKHX Texnonoruii / C. JI. Bensmucoga, E. B.
Koxemsxuna, JT. A. Tumkaesa; YaI'V, UODBT. - YesaoBek :Vnl'Y, 2019. — URL:

ht_tp://1ib.lﬂsu.ruMeg&o/DownloadMObject/6246

CornacoBano:
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B) Ilpodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI:

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

o

IPRbooks[Dnexkrponnbiii pecypc]: ameKTpoHHO-OMOIMOTeUHasT cucTeMa/ rpymma kommnanuit A ITu Dp
Menua. - DiektpoH. aaH. - Caparos, [2022]. - Pexxum mocryma: http://www.iprbookshop.ru.

b. FOPAMT[DnexTponnsiii pecypc]: nekTponHo-6mbmuoteunas cuctema/ OO0 DIEKTPOHHOE H3/aTENbCTBO
FOPAMT. - Dnektpon. man. — Mockaa, [2022]. - Pexum goctymna: https://www.biblio-online.ru.

C. KoHcyabTaHT cTyldeHTa [DJIEKTPOHHBIM pecypc|: 3ieKTpoHHO-OMOamoTeuHas cucrema/ OO0
[Tonutexpecypc. -  OnekTtpoH. jgaH. —  MockBa, [2022]. - Pexum  goctyna:
http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlanb[DaekTpoHHBIH pecypc]: aaekTpoHHO-0ubaHoTeunas cucrema/ OO0 DBC Jlaub. - DiIeKTpOH. AaH. —
C.-TlerepOypr, [2022]. - Pexxum nocryma: https://e.lanbook.com.

e. Znanium.com [DaeKTpoHHbI pecypc]: anekTpoHHo-0ubmnoTeuHas cuctemMa/ OO0 3HaHUYM. - DJIEKTPOH.
naH. — Mocksa, [2022]. - Pexxum moctyma: http://znanium.com.

2.  Koncyastrantllaroc[DnekTpoHHblii pecypc]: cnpaBouyHas npaBoBas cucrtema/ Kommnanusi «KoHcynbTrant
[Tmrocy. - Dnextpon. aax. - Mocksa: Koncynsrantllntoc, [2022].

3. ba3za naHHbBIX nepuoaMYeCKUX M3AaHUI [ DIEKTPOHHBIN pecypc]: anekrponHble xkypHans/ OO0 NBUC. -
DJeKTpoH. aaH. - Mocksa, [2022]. - Pexxum poctyna: https://dlib.eastview.com/browse/udb/12.

4. HanmonanbHasi 3JjieKTpoHHasi OuOamoTeka [DIEKTPOHHBIM pecypc]: siekTpoHHas OubnuoTeka. -
DnekTpoH. aaH. — MockBa, [2022]. - Pexxum noctyma: https://H36.pd.

5.  DuekrponHas 0udauorexa qucceprauuii PI'b [Dnextponnslii pecypc]: snexkrponnas 6ubnunorexka/ ®I'bY
PI'B. - Dnektpon. man. — Mocksa, [2022]. - Pesxxum poctyma: https://dvs.rsl.ru.

6. DenepajbHble HHPOPMATMOHHO-00pa30BaTeIbHbIE OPTAJIbBI:

Nndopmanmonnas cucrema EnmHOoe OKHO JlocTyma K 00pa3oBaTeNbHBIM pecypcaMm. Pexxum mocryma:

http://window.edu.ru.

denepanbublii nopran Poccuiickoe odpazoBanue. Pexxum nocryna: http://www.edu.ru.

Oo0pa3zoBarenbHbie pecypebl Yal'y:

DnexTponnas oudmuoreka Yil'Y. Pexxum mocrtyna: http:/lib.ulsu.ru/MegaPro/Web.

OopazoBarenbubiii moptan Yul'Y. Pexxum nocryna: http://edu.ulsu.ru.

8. IIpodeccuonanbHbie HH(pOPMALMOHHBIE PeCypPChI:

8.1. [Dnexrponnsiii pecypc]. URL: http://fasie.ru — caiit ®onma coaelicTBUS pa3BUTHIO

8.2. [DnextponHnsiii pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Dnexrponnsiii pecypc]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Dnextponnsiii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/ our-insights/mckinsey-on-
risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnextponnsiii pecypc]. URL: http://www.pattern-cr.ru/.

8.6. [Dnexrponnsiii pecypc]. URL: https://fpi.gov.ru — odunumanbheiii caiit GoHma coaeicTBUS MEPCIEKTHBHBIX
HUCCIEe0BaHUuN

8.7.[2nextponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUU ®oun
«MneanmpHast Ipe3eHTAIUS IS cTapTanay.

8.8. [DnexTponnsiii pecype]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-marketologov/.

8.9. [Dmextponnsiii pecypc]. URL: https://www.rvc.ru — odurmansaeiii caidt ¢Gonga Poccuiickoit BeHUYpHOIR
KOMIIaHUU

8.7. [Dnextponnsiii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT O HaIMOHAIBHOW TEXHOJIOTHYCCKOM
WHUIMATHBE U TEXHOJIOTHYECKOM Pa3BUTHH

8.8.[Dnextponnsiii pecypc]. URL: https://www.ted.com/talks/ charles_leadbeater_on_innovation?language=ru.
Yapnp3 Jlugbutep 00 MHHOBAIUSX.

8.9. [Dmekrponnsiii pecypc]. URL: https://www.youtube.com/ channel/UCp0z-UFVKUBTKtVNBIgyX7A.

[TonGopka BUIEO C MEXKIyHApOAHOTO opyMa «OTKPHITHIC HHHOBALIUNY.
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8.10.[Dnextponnbiit pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - dxo6c. Umnepus
cobaszna / ®unem / HD

8.11. bror npo unnoBauu. Pexxum nocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bce o nmunensusx. Pexxum nocryma: https://prava.expert/litsenzii/chto-eto-takoe.html
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