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1 Heau u 3a1a4u y4eOHOM QM CUMILIAHBI

Llenbio AUCIUITUHBI SBIIsICTCS (POPMUPOBAHKUE Y OyIyIIUX CIEUUATUCTOB 3HAHUA U YMEHUS
IIPUMEHATh MaTEMATUYECKUM almapar ¥ MaTeMaTUYEeCKHEe METOZABl IPU aHAIW3€ U YIPaBJICHUU
COBPEMEHHBIMM  DKOHOMHUYECKMMHU  IIpOLIECCAMH M CUCTEMAaMM, OCBOEHHE  METOJOB
MaTEeMaTU4YeCKOro0 MOJAECIMPOBAHNS U AaHAJIN3a IKOHOMHYECKUX CHUCTEM.

OcHoBHast 3agaya Kypca «MaTemMaTuku» 3aKiO4aeTcs B pa3BUTUU Y CTYAEHTOB
COBPEMEHHBIX (DOPM MaTeMaTHYECKOrO MBIIUICHUS M yYMEHHUS CTaBUTh, MCCIEJOBAaTh M pEIIaTh
CJIOKHBIE 3a7Ja4, BO3SHUKAOIME B SKOHOMUYECKON IIPAKTHKE.

2 TpeOGoBaHus K pe3yJibTaTaM OCBOEHHS JUCHUILIUHBI

[Tpornecc u3yueHus: TUCIUTLIIMHBI HapaBJieH Ha (POPMHUPOBAHKE CIICTYIONINX KOMIICTECHITUI:

YK-1 — CnocoOeH OCylIeCTBIATh TOUCK, KPUTUYCCKUW aHAUM3 W CHUHTE3 HMH(pOpMAIluy,
MPUMEHSITh CHCTEMHBIN TIOJIXO/T JIJIsl PEIICHHS IOCTABJIICHHBIX 3314

[Inanupyembie pe3yibTaThl OOYYCHHs TPU M3YYCHUU JTUCIMIUIMHBI, COOTHECCHHBIC C
IUTAHUPYEMBIMH ~ pe3yJIbTaTaMHd OCBOCHHUS 00pa30BaTENbHON TMpPOTpamMMbl, TIPEICTABICHBI B
TadJuLeE.

Tabmuna — IlmaHupyemble pe3ysibTaThl OOy4YeHHS TPU U3YYCHHH  JUCIMILTUHBI,
COOTHECEHHBIE C TUTAHUPYEMBIMU PE3YJIbTaTAMH OCBOCHHUS 00pa30BaTEIHLHOM MPOTPaMMBbI
Kon IInanupyemsble Kon n ITnanupyemslii pesynbTa1l Kox
KOMIIETCHIINY | PEe3YJIbTaThl OCBOCHHS | HAMEHOBaHUE 00y4eHHSs 110 TUCTIUTUINHE IOKa3aTens
o0pa3oBaTeIbHOM HWHIUKATOPa OCBOCHHS
IPOrpaMMBbl JOCTIKEHUH
YK-1 Criocoben na-1yk-1 3Harhb: 3(VK-1)1
OCYILIECTBIIATh MOKCK, | 3HATH: — OCHOBHBIE (DaKTBI, TTOHATHS,
KPUTUYECKUH aHain3 | 3HaeT MNPHUHLMUIBI | ONpPEAETICHUS M TEOPEMBI
u cuHTe3 | cOopa, 0OTOOpPa M | COBpEMEHHOM
UHQOpMAIH, 00001IeHHS MaTeMaTHYeCKOH HayKH W HX
NPUMEHATh nHpOpMaLUH BO3MOXHOCTH Ul PELICHUS
CHUCTEMHBII  MOJXO0J HWH)XEHEPHBIX 3ajad,
JUTst pelieHus AITOPUTMBI peleHus
MOCTaBJIEHHBIX THUIOBBIX 3a]1a4.
3a1a4
YwMmers: Y(YK-1)1

— MPUMEHATH TEOPETUYECKUE
3HaHUS U1 peLIeHUs 3aj1ad,

NIPUMEHATH AITOPUTMBI,
BBITIONTHSTH OCHOBHBIE
MaTeMaTHYECKUE pacueTsl,
COCTaBIATh H pemaThb
MpoCTeNIINE MaTEMaTUYECKUE

MOJIEJIN, aZanTHPOBaTh

penieHus I
BBIYHCIUTENBHON TEXHUKH.

Baaners: B(VK-1)1
- MeTOoJIaMHu pemeHus
MaTeMaTHUYeCKUX  3aJad |

METOJIaMU MTOCTPOEHUS

MOJeINeH.




3 MecTO JMCHUIJIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM POrpaMMBbl

VYuebHasg nucuumianHa «MareMaTukay sBIseTcsl 005S3aTelIbHOW JUCHUILIMHOMN, ee U3ydeHHe
OCHOBAHO Ha Kypce MaT€MAaTHUKHU CPEIHEN MIKOJIbI.

Teopernueckre 3HaHUS U MPAKTUYECKHE HABBIKH, C(OOPMUPOBAHHBIE Y CTYIEHTOB B IIpOIECCEe
U3y4eHMs] JUCUUIUIMHBI «MaTeMaTuka», SBISAIOTCS 0a30BBIMH IIPU M3YYEHUHU CIEAYIOIIUX
JUCLUIUIAH. «OKOHOMETPHUKA».

4 Conep:kaHue QU CIUATIINHbBI
4.1 Temamuueckuit nian OUCUUNIUHDL
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1 2 3 4 5 6 7 8 9
Tema 1. "Onpenenurenn."” 8 4 2 2 4 Onpoc, peireHue
3amad.
Tewma 2. "Martpurpr." 8 4 2 2 4 Omnpoc, pemeHue
3amad.
Tema 3. "CucreMbl THHEHHBIX 8 4 2 2 4 Ompoc, penieHue
ypaBHEHHIL." 3aja4.
Tema 4. "CucreMbl THHEHHBIX 8 4 2 2 4 Ompoc, penieHne
YpaBHEHUI C HEKBAIpaTHOMU 3a]1a4.
MaTpuuen. "
Tema 5. "CucreMbl KOOpAUHAT. 8 4 2 2 4 Ormpoc, penieHue
Bexkropsl u neiictBus Haa HUMUA." 3ajad.
Tema 6. "lIpsimMast Ha MIOCKOCTH." 8 4 2 2 4 Onpoc, peieHue
3a/ad.
Tema 7. "I1ocKOCTH U TIPSIMBIE B 8 4 2 2 4 Ompoc, penieHne
npocTpaHcTse." 3a/1a4.
Tema 8. "Kpussie BTOporo mopsaxa." | 8 4 2 2 4 Omnpoc, peleHune
3amad.




1 2 3 4 5 6 7 8 9

Tema 9. "BBenenue B 8 4 2 2 4 Omnpoc, peleHune
MaTeMaTHYEeCKHI aHaJIH3. 3ajau.
IlocnenoBaTeILHOCTH U TIPEACIIHI"

Tema 10. "IIpousBogHas u ee 9 4 2 2 5 Omnpoc, penieHue
cBoiicTa" 3amad.

Tema 11. "[IpousBogHast. 9 4 2 2 5 Omnpoc, penieHue
T'eomerpruecknii 1 HU3MICCKII 3ajad4.

cMmeic. ubdepentman”

Tema 12. "[IpumeHenne npou3BogHon | 9 4 2 2 5 Omnpoc, perieHue
K MICCJICIOBAHUIO (DYHKIMIA 1 3ajad.
MMOCTpOeHHUE TpaduKoB."

Tewma 13. "Ilonsrue GpyHKINU 9 4 2 2 5 Omnpoc, peieHune
HECKOJIbKUX MEPEMEHHBIX. 3ajad.
[TponsBoaHas, SKCTpeMyM"

Tewma 14. "IlepBoobOpazHas u ee 9 4 2 2 5 Omnpoc, pemeHue
cBolicTBa. HeonpeeneHHblil UHTErpal 3azad.

U ero cBorcTBa. Tabmuia HHTErpaion
OCHOBHBIE TTPHEMBI" .

Tewma 15. "Omnpenenennsiii uaTerpan u | 9 4 2 2 5 Omnpoc, pemeHue
ero cporctBa. @opmyna HeroToHa- 3ajad.
Jleiibnmma."

Tewma 16. "IlonsTre 9 4 2 2 5 Omnpoc, pemeHue
nmud hepeHInaTbHOTO YPaBHEHUS. 3amad.

Jduddepenunansaple ypaBHEHHUS C
Pa3IeNAIONMMHUCS TIEPEMEHHBIMH.
Jluneitabie muddepeHnnanbHbIe
ypaBHEHUS MepBOTo nopsiaka."

Tema 17. " TuddepeHunanbabie 9 4 2 2 5 Onpoc, pelieHue
YPaBHEHUS BBICIINX MOPSIKOB. 3a/1a4.
OCHOBHBIE ITOHATHSL."

OK3aMeH 36 36

Htoro 180 |68 |34 |34 76 36

4.2 Cooepicanue oucuuniumol

Tema 1. "Onpenenurenn."
Jlexyust

Onpenenuteny BTOPOTO, TPETbEro U n-ro mopsakoB. CpoiicTBa ompenenuteneid. CrnocoOsl
BBIUMCIICHHUSL.

OcHoBHble NOHAMUSL MeMbL.! OIpECACIINTECIIN.
HpaKmuUQCKOQ 3aramue

@0pMa SAHAMUA. peuleHue munoeovlx 3a0ay
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3aoanus:
Pemenwne 3agau u3 [2].

Tema 2. "MaTpuubl."
Jlexyus

ManI/IHH n ﬂCﬁCTBHﬂ Haal HUMH: CJIOKCHHC MAaTpHull, YMHOXCHHC MaTpulbl HAa YHUCIIO,
TPAHCIIOHUPOBAHNUEC, YMHOXCHNE MAaTPUIl, HAXOXKIACHUC 06paTH01>i MaTpulbl, paHl’ MATPUIIbI.

OcHogmbie noHsimust memvl. MaTPHUIIBL.
Ilpaxmuueckoe 3ansmue

Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanusa:

Pemenue 3amau u3 [2].

Tema 4. "JIuHeiinble onepaTopbl."
Jlexyust

Jluneituble omnepaTopel. CoOOCTBEHHBIE BEKTOpPHI JIMHEMHBIX olepatopoB. EBKINI0BO
npoctpaHcTBO. KBagparuunslie (GOpMBl.

Ocnogmbie nonsimust memvl. JTMHEHHBIC OIEPATOPBI, KBaIpaTHYHbIC (DOPMEI.
Ilpaxmuueckoe 3ansmue

Dopma 3aHAMUA. peuleHie MUNnoesix 3a0ay

3adanusa:

Pemenue 3amau u3 [2].

Tema 3. "Cucrembl JINHEHHBIX yPaBHeHH. "
Jlexyust

Cuctembl JTUHEWHBIX ypaBHEHUU. PelieHune cucteM JTWHEWHBIX YpaBHEHHMM C KBaJIpaTHOU
matpuieil. Meronsl Kpamepa, ['aycca, o6paTHOI MaTpuLib.

OcHog6Hbie noHAmuUsA Mmembl.; CACTEMBbI TMHENHBIX YPABHEHHM.
Ipakmuueckoe 3anamue

Dopma 3anamus: pewieHue munogulx 3a0ay

3aoanus:

Pemenue 3anau u3 [2].

Tema 4. ""Cucrembl JIMHEHHBIX YPAaBHEHHI ¢ HEKBAaPATHOM MaTpuuei. "
Jlexyust

Cucrembl TMHENHBIX YPaBHEHHN C HEKBAJIpaTHOW MaTpuled. ba3ncHOe peleHne CUCTEMBI.
YactHoe pemenue cuctembl. CHCTEMBI COBMECTHBIE, CHUCTEMBI oOIpezeneHHble. Teopema
Kponekepa-Kanemnm.



OcHoghbie noHsamus memvl.; CUCTEMbI JIUHEHHBIX YPABHEHUN ¢ HEKBAPATHON MaTpULEH.
lIpakxmuueckoe 3anamue

Dopma 3aHAMUSL: peuleHue MUnossix 3a0ay
3aoanus:
Pemenue 3anau u3 [2].

Tema 5. ""Cucrembl koopanHaT. BekTopbl M AelicTBUSI HAA HUMU. "
Jlexyust

CucreMbl KOOpPIMHAaT Ha IUIOCKOCTHM M B IIPOCTPAHCTBE: JI€KApTOBa, MOJIApHas,
IMHApHYecKas, chepuyeckas. Ilepexon ot oqHO# cuctemsl K apyroi. CkanspHOe, BEKTOPHOE U
CMellIaHHOE NTPOU3BeIeHHsI BEKTOpOB. [IpeobpazoBaHne KoopIuHar.

Ocrosnble noHsmusi membvl. CUCTEMBI KOOpAUHAT, IIPOU3BCACHUC BEKTOPOB.
Hpaxmuuecxoe 3arAmue

Dopma 3aHAMUA: peuleHue MUNo8slX 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

Tema 6. "IIpsimas Ha miockocTH."
Jlexyust

VYpaBHEHHE NpPSIMOM NPOXOIAIIEH 4Yepe3 3aJaHHYI TOYKY B HAIpaBICHUH 3aJlaHHOTO
BEKTOpa. YpaBHEHHUE INPAMOU NMPOXOIALICH Yepe3 3aJaHHYI TOYKY NEPHEHIUKYISPHO JaHHOMY
BEKTOpY. YpaBHEHHE MpPSAMOM MpoXoAsiied dYepe3 JBE 3aJaHHbIX Toukd. OOlee ypaBHEHUE
npsaMoi. HopmanbeHoe ypaBHeHHe NpsMo. [lapameTpuueckoe ypaBHeHUE IPSMON.

OcHogHbie nowsimusi memvl. ypaBHEHHE MPSAMOIA.
Ipaxmuueckoe 3ansmue

Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay
3adanusa:

Pemenue 3amau u3 [2].

Tema 7. "Ili10cKOCTH M IPAAMBIE B IPOCTPaHCTBE. "
Jlexyust

Pa3nuuHble ypaBHEHHs IUIOCKOCTHM M NPSMOW B IMPOCTPAaHCTBE. B3ammHOE pacnosiokeHue
IIPSIMOM U IIOCKOCTH.

OcHosHble NOHAMUS MeMbl: ypaBHCHHﬁ IIJIOCKOCTH U Hp&IMOfI.

Ilpakmuueckoe 3anamue

Dopma 3aHAMUL: peuleHue munosvix 3a0ay
3aoanus:

Pemenwne 3agau u3 [2].



Tema 8. ""Kpusbie BTOporo nopsiaka."
Jlexyust

Omnmunc. ['mnep6ona. IlapaGoma. KaHoHWYeckuid BUI ypaBHEHUH BTOPOTO IMOPSAKA.
[lpuBeneHre K KaHOHHUYECKOMY BHAY YpaBHEHHI BToporo mnopsaka Knaccupukanumsi KpuBBIX
BTOPOTO MOPSIKA.

OcHosHble nonamus memvl: SIUIAIC, TUNIEPOOIIa, napadoa.

Hpaxmuuecxoe 3anamue

Dopma 3aHAmMuUsL: peulenue munosvix 3a0ay
3aoanus:
Pemenue 3anau u3 [2].

Tema 9. '"BBenenue B maTtematuueckuii anaiaus. IlocienoBaresbHocT u npegesbl'’
Jlexyus

Ponp MaTemaTHueckoro aHajinsa B Hayke W TexHuKe. UuciaoBble MHOKecTBa. KoMmIulekcHbIe
yucia, W ACUCTBUS Hal HUMH, pasnuunbie (opmbl. Ilonstue QyHkiun. OCHOBHBIE CBOMCTBA.
OcHoBHBbIE 3neMeHTapHble (yHKIMU. [IpeobpazoBanue rpadukos. [ToHATHE OKPECTHOCTH TOUKH.
[TocnenoBarenbHOCTH, CNOCOOBI MX 3aJaHusd. beckoHEeYHO Malible BEIWYMHBI M HUX CBOWCTBA,
CpaBHEHHE OECKOHEYHO MajblX BEJIMYUH, CBA3b MEX1y OCCKOHEYHO MaJbIMH M OECKOHEUYHO
00JBIINMHU BEJINYNHAMU. CsaoiicTBa YHUCIIOBBIX IIOCJIEIOBATEIbHOCTEN. [Ipeneinsr
nocienoBarenbHocTe M (QyHKIMM, uxX cBoiicTBa. OCHOBHBIE TeopeMbl O mpenenax. Ilpusnaku
cymecTtBoBaHus npenena. [Ipenen Gynkunu B Touke, Ha 6ECKOHEYHOCTH

OcHosHble noHAMUS meMbl: MaTeMaTUIeCKHUI AHAJIN3, IOCIICA0BATCIbHOCTH, ITPECACIIbL
Hpaxmuwcxoe 3aramue

Dopma 3ansamusL: peuieHue munosvix 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

Tema 10. "IIpousBoanas u ee cBoiicTea'’
Jlexyus

@yHKIMOHANbHASL 3aBUCHUMOCTb. TodyeuHble MHOXeCTBAa B N — MEpHOM IIPOCTPAHCTBE.
Ornpenenenne NTpoOU3BOAHONW. OCHOBHBIE CBOMCTBA NMPOWU3BOAHOW. IIpon3BoiHAS Kak TaHreHC yria
HAKJIOHAa KacaTeJIbHOW B TOYKE BBIUMCIECHMs MPOU3BOAHOM. CKOpOCTh, YCKOpeHHE. Buruncienue
MPOM3BOJHBIX CTAHJIAPTHBIX (PYHKIUNA HCIONB3Ysl OIpEACICHHe TPOU3BOAHOM U CBOWCTBA
IIPOU3BOJIHBIX.

OcHognvle nowsimusi  memvl: (YHKIMOHATbHAS 3aBUCHMOCTh, TOYECYHBIE MHOXKECTBA,
CKOPOCTb, YCKOPEHHE.

Hpaxmuttecxoe 3arAamue
CDopjwa SAHAMUA. peUuleHue munoesvlx 3a0ay

3aoanus:
Pemenwne 3agau u3 [2].



Tema 11. " IlpousBoanasi. I'eomerpnueckuii u puznyecknii cmpica Auddepennnan’
Jlexyust

Omnpenenenne auddepennnana, ero reomerpuueckui cmuici. [Ipumenenne nmuddepenuana
K MIPUOJTMKCHHBIM BBIYUCIICHUSIM.

OcHosHble nonamus memul. TAQHEpeHIIa, TeOMETPHUECKUI CMBICI TPOU3BOAHOMN
Ilpaxmuueckoe 3ansamue

Dopma 3aHAmMuUsL: peulenue munosvix 3a0ay
3aoanus:
Pemenue 3anau u3 [2].

Tema 12. "llpumeHeHHMe NPOU3BOJAHONW K MCCIEIOBAHUI0 (PYHKIUI M MOCTPOeHHE
rpa¢gukos."
Jlexyust

HccnenoBanne ¢yaxmuif. [IpomMexxyTkn MOHOTOHHOCTH. JKcTpeMyMbl. HeoOxoaumble u
JIOCTaTOYHbIE YCIOBHS SKcTpeMyMa. AcuMIToThl. Touku nepern6a. Beimykinocts ¢pynkuuu. Obmias
cxema wuccienoBanus ¢GyHkuud. llpumep wuccrnepoBaHust W TOCTPOeHHs rpaduka (QyHKIUH.
HauOonpiiee 1 HauMeHblIee 3HaueHUEe (QYHKIMM Ha oTpe3ke. Kilaccuueckue onTHMHU3AlMOHHBIE
3aJauu.

Ocnoghbie nonsimust memvl. SKCTPEMYMBbI, ACHMIITOTHI, BBITYKJIOCTh, TOYKA IIeperuoa.
Ipaxmuuecxoe 3anamue

Dopma 3anamusl: peulenue munosvix 3a0a4

3adanus:

Pemenue 3amau u3 [2].

Tema 13. "IlonsaTHe GyHKIMH HECKOJIBKUX NTepeMEHHbIX, IPOM3BO/IHAS, IKCTPEMYM. "
Jlexyus

OyHKIUMN HECKOJbKMX MepeMeHHbIX. [Ipenensl (QyHKIUM HECKOJIbKUX IEpEeMEHHBIX.
HenpeppiBHOCTH ()yHKIIMU HECKOJIBKUX NEPEMEHHBIX.

OcHoBHble NOHAMUSL MeMbL.! (bYHKHI/II/I HECKOJIBKUX IEPEMCHHBIX.
Hpaxmuttecxoe 3arAamue

Dopma 3ansamusl: peulenue munosvix 3a0a4
3aoanus:
Pemenue 3amaa u3 [2].

Tema 14. "IlepBoodpa3Hasn u ee cBoiicrBa. HeonpenejieHHbIN MHTErpaJl U ero cBoiicTBa.
TabMua HHTerpaJjioB, OCHOBHbIE PUEMBbI "'
Jlexyust

[TepBooOpaznas. Teopema o mepBooOpa3HbIX. OmnpeneneHue HEONpeeNeHHOI0 MHTErpaa.
CBoiicTBa HEONpEAEICHHOT0 UHTErpaia. Brruncinenne HHTErpaaoB CTaHAAPTHBIX (PYHKIUH UCXOs
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U3 ONpE/EICHUs HEOIPEICIIEHHOI0 HHTerpajga. Tabimuia MHTErpajoB. 3aMeHa MEPEMEHHOTO B
HeolpeAeneHHOM HHTerpane. PopMylla MHTErpUpPOBAaHHA IO YacTsAM. Teopembl O pa3iIoKEHUU
NPaBUWIBHBIX PAMOHANBHBIX ApoOeil. MHTerpupoBaHue mpoCcTeUmx I1pooei.

OchosHble nonamus memul: IEPBOOOPa3Hasi, HEOIPEAEICHHbIM HHTErpal.

Hpakmuqeacoe 3arAamue

Dopma 3aHAMUA: peuleHue MUNO08bIX 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

Tema 15. "OnpenesieHHbIH HHTErPaJI U ero cBoiicTea. @opmyJsia Herorona-Jleiionuna."
Jlexyus

Omnpenenenue ornpeneaeHHoro nurerpaia. MuarerpanpHeie cymmMbl. CBOMCTBa ONpPEEIEHHOTO
unterpana. ®opmyna HpioTrona-JleiiOnumna. 3ameHa mepeMeHHOW B ONpPEIEICHHOM HHTErpale.
@®opmyna HMHTEIPUPOBAHUA IO YaCTAM B ONPEINCICHHOM HHTerpane. BpluucieHue miiomanu
I0CKON (urypsl. Borumcnenue iMHbI Ayrd. BblumciieHue IUIOHMIaAM TOBEPXHOCTH (UTYPHI
BpamieHus. Bpruucnenue oObema (QUrypsl BpamieHHs. BblUMCIIEHHE MOMEHTa WHEPIUH.
Brruncnenue paboThl U AaBJICHUS.

OcHosHble nonamus memvl: ONPEIEICHHBIN UHTETpal.
Ipaxmuueckoe 3anamue

Dopma 3aHAMUA. peuleHue munosvix 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

Tema 16. "IlonaTne auddepeHnuanbHoro ypasHenus. JIuddepenuuanbubie
YPABHEHHS ¢ pa3eJsilOIUMHUCS NepeMeHHbIMU. JIuHelinble 1uddepeHnnanbHbIe YPABHEHHSA
NepBoro nopsaka."

Jlexyust

OcHoBHblE TOHATHS AUPQepeHInanbHbIX ypaBHEeHUH. OOmee U 4YacTHOE pelleHue
T depeHIMaIbHOro ypaBHeHus. TeopeMa 0 CyIIeCTBOBAHUU €AMHCTBEHHOCTH perieHus. JInnuu
ypoBHs. MHTerpupoBanue AuddepeHnnaIbHbIX YPaBHEHUH C pa3lessioIIUMUCA NEPEMEHHBIMH.
OnHoponHble nMHEHHBbIE Iu(depeHIualbHble ypaBHEHUs NEepBOro mnopsaka. HeonHoponHble
nuHelHble quddepeHIranbHble YypaBHEHUsl nepBoro nopsjaka. JuddepenuuanbHble ypaBHEHUS,
IIPUBOJMMBIE K JIMHEHHBIM IIEPBOTO NOPSIKA.

Ocnoguvie nonsamus memsl: nuepeHuanbHoe ypaBHeHHE, ypaBHeHNe bepHyu.
Ilpaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8slX 3a0ay

3adanusa:

Pemenue 3angau u3 [2].

Tema 17. " IndpepenunaibHbie ypaBHeHHs BbICIIMX NOPSAKOB. OCHOBHBIC NOHATHS. "
Jlexyust
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JuddepeHnnansabie YpaBHEHHsI, JOMYCKAIONINE TOHMKEHUE TOpsSAKa B pe3yibTare Ii-
KpaTHOTO WHTETPUPOBAHUS, HE COACPIKAIIUX MPOU3BOIHBIX 0 K-TO MopsIka, HEe colepKalluX X B
SIBHOM BHJIE.

OchnosHvle nousmus memvl: nupdepeHnanbHble ypaBHEHHS, TOIMYCKAIOIIUe MOHUKEHUE
HopsiIKa.

Hpakmulzeacoe 3arAamue

Dopma 3aHAMUA: peuleHUe MUNO08bIX 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

CPC

N3ydenue yueOHoii uteparypsi [1], [2]
Pewenue 3amau no remam

[ToaroroBka Kk MOAYJIBHOMY KOHTPOJIIO

5 YueOHo-MeTOAMUYECKOE 00ecrieueH e ISl CAMOCTOSTEIbHOI padoThl 00y4aO M XCH

B nenom BHeayauTOpHas caMOCTOsITENIbHAsA paboTa CTyJeHTa PU U3yYeHHH Kypca BKIIIOYAeT
B ce0s1 ciemyronue BBl padoT:

—npopaboTKa (M3y4yeHne) MaTepruasoB JEKIU;

— YTEHHUE U MpopaboTKa PEKOMEHI0BAaHHOW OCHOBHOM U IOMOJIHUTEIBHOM JTUTEPATYPHI,

— TIOJITOTOBKA K MPAKTUICCKUM (CEMUHAPCKHUM) 3aHSATHSIM;

— TIOHCK | TIpopaboTKa MaTepuanoB u3 MHTepHET-pecypcoB, IEPUOHMIECKON TTeUaTH;

— BBITIOJTHEHUE JIOMAIITHUX 3a7aHui B (DOpME TBOPUECKHUX 3aIaHUM, KeHC-CTalH, TOKIAI0B;

— TIOJITOTOBKA MPE3SHTANHN IS WIUTFOCTPAINH JTIOKJIA I0B;

— BBIMIOJTHCHWE KOHTPOJIBHOW  padOThI, €CIU MPEeIyCMOTPeHAa y4eOHBIM  IIJIAHOM
JUCITUTIIAHBI,

— TOJITOTOBKA K TEKYIIEMY U UTOTOBOMY (TMIPOMEKYTOYHASI aTTECTAIMsI) KOHTPOIIO 3HAHUMA
M0 TUCIUIUINHE (PK3aMEH ).

OcHOBHast J10JSI CaMOCTOATENbHOW pabOThl CTYAEHTOB MPUXOIUTCS HAa MPOPadOTKY
PEKOMEH/IOBAaHHOW JIMTEpPATypbl C IICIBI0 OCBOCHUS TEOPETHYECKOTO Kypca, TOJTOTOBKY K
MPAKTUYECKUM (CEMHUHAPCKHUM) 3aHATUSAM, TEMAaTHKa KOTOPHIX MOJIHOCThIO OXBATHIBAET COJEPIKAHUE
kypca. CamocTrosiTeNbHasE padoTa 1Mo MOATOTOBKE K CEMHHAPCKUM 3aHATHSAM IIPEIIToJIaracT yMCHHE
paboTaTh ¢ mepBUYHON MHPOpMaLUEH.

6 @DoHA OULEHOYHBIX CpPEeICTB /IS IPOBEACHUS MPOMEKYTOYHONH AaTTeCTALUH
o0y4arommxcst N0 JMCHHUILIMHE

6.1 Cmpykmypa ¢ponoa oyenounvix cpeocme

®DOoH/T OIIEHOYHBIX CPEJICTB JJIS MPOBEACHUS TPOMEKYTOUHON aTTeCTallMM O0yJaIOIMMUXCsl 10
TUCIUIUINHE «MareMaTrkay Mpe/ICTaBlIeH B MPIIOKEHUH K pabodell mporpamMme AMCHUILTUHBL U
BKJIIOYAET B ceOsI:

— TepeYeHb KOMIETECHIIMHA ¢ YKa3aHHEeM 3TaroB WX (GOPMUPOBAHUS B MPOIECCE OCBOCHUS
oOpa3oBaHHs; TEpPeYeHb KOMIICTCHIIMH C yKa3aHUEM OJTamoB HX (OPMHPOBAHHS B Ipolecce
OCBOEHUSI 00pa30BaTENLHON MPOTPaAMMBIL;
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—  ONHKCaHHUE IMOKa3aTesel U KPUTEPHUEB OLICHUBAHUS KOMIETEHIIMN Ha Pa3IMYHbIX 3Tarax
ux GOpMHUPOBAHUS, OTTUCAHUE IITKAJT OLICHUBAHUS;

—  THUIIOBBIE KOHTPOJBHBIC 3aJaHUS WJIM MaTepuaibl, HEOOXOAUMBIC JJIS OLEHKH 3HAHUMH,
YMCHH, HABBIKOB W (WJIM) ONBITa JEATEIHHOCTH, XapaKTEPU3YIOMIMX JTanbl (HOPMUPOBAHUS
KOMIIETECHIINH,

—  METOAMYECKHE MAaTepHUajbl, ONPEICIISIONIUE MPOLeAyPbl OLICHUBAHUSI 3HAHUM, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOIIMX dTArbl (JOPMUPOBAHUS KOMITCTSHITHIH.

6.2 Ilepeuensv 60npoco6 K NPOMeEIHCYmoOUHOU ammecmayuu.
Ilepeuviii cemecmp (ax3amer)

Onpenenurens U UX OCHOBHBIE CBOICTBA, BHIYMCIICHUE.
Marpuiipl 1 1€MCTBUS HAJ HUMH.
Cucrembl TMHEHHBIX anreOpandyeckux ypaBHEHHH U OCHOBHbIE METObl UX PEIICHUS:
Panr marpuisl. Haxoxenue panra MaTpui.
Teopema Kponekepa—kanenu. Pemienne npon3BOJIbHBIX CUCTEM JIMHEHHBIX YPABHEHHUI.
CucreMbl TUHEHHBIX OJHOPOJHBIX YpaBHEHUM. DPyHIaMEHTalIbHASL CUCTEMA PEILICHUH.
Cucrembl KOOpAMHAT.
BekTopsl Ha MJIOCKOCTU U B IPOCTPAHCTBE.
OcHOBHBIE BEKTOPHBIE ONIEPALIUU.

10 [TonsitTue n-mepHoro BekTopa. BekTopHoe mnpocTpaHcTBo. PasmepHocTh U 6asmuc.
[Tepexon k HOBOMY Oa3ucy.

11. Jluneiinbie oneparopbl. COOCTBEHHBIE BEKTOPbI U COOCTBEHHBIE 3HAUCHMsI JIMHEHHOTO
orepaTopa.

12. Bexkropsl u koopauHaThl. OCHOBHBIE BEKTOPHBIE OTICPAIIHH.

13. Jlenenue oTpe3ka B JaHHOM OTHOIICHUH.

14. VpaBHeHHEe NpSAMOIl Ha TIIOCKOCTH.

15. PaccrosstHue oOT TOYKM 1O MNPSAMOM, TOYKAa TIE€PECeUeHUsi MpPSAMBIX, Yrol MEXIy
MEePECEKAOIIUMHUCS MPSIMBIMHU, PACCTOSIHUE MEXAY HapaieIbHbIMU IPSIMBIMU.

16. Jlenenue oTpe3ka B JaHHOM OTHOIIECHUH.

17. VYpaBHeHHE IUIOCKOCTH B IPOCTPAHCTBE:

18. PaccrostHue OT TOYKH A0 IJIOCKOCTH, JIMHHS TEPECceueHHs TUIOCKOCTEH, Yroil MEeXIy
IUIOCKOCTSIMH, PACCTOSIHUE MEX]Ty MapalljIeIbHBIMU MJIOCKOCTSMH.

19. Kpussle BTOporo nopsjka:

20. Tlonsarue ¢pynkuuu. OcHOBHBIE CBOMCcTBA. OCHOBHBIE 3IEMEHTApHBIE (PYHKIINH.

21. BeckoHeuHO OObIIHE U OECKOHEYHO MaJIble BETMYUHBI M UX CBOMCTBA.

22. OcCHOBHBIE TEOpPEMHI O npenenax. [Ipu3HaKky cymecTBOBaHUS Mpeena.

23. Ilpenen ¢pyHKIMU B TOUKE, HA OECKOHEYHOCTH. 3aMeyvaTesIbHbIe IPEeIbl.

24. Knaccudukanus Touek paspbiBa. Pa3psiBbl 1-ro u 2-r0 pona.

25. 3agauu, MPUBOASAIINE K TOHITHIO IIPOU3BOTHOM.

26. TIpowmsBomHas GyHKINH, €€ TEOMETPUUYCCKHIA U MEXaHMUECKUI CMBICI.

27. Cxema BbIUMCIIEHUS NPon3BOAHOMN. [Ipon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMHA.

28. OcHOBHBIE paBuiIa AU PepeHIIMPOBAHUS.

29. TIpousBoanbie u nuddhepeHIal BBICIIAX TOPSIKOB.

30. ®opmymna Teiinopa.

31. Bozpacranue u yobiBaHUE (QYHKITUI.

32. DkcrpemyM (yHKIMU. HeoOXoauMbIe U IOCTATOYHBIE YCIOBUS SKCTPEMyMa.

33. HauOonbiiee u HauMeHbIIIee 3HAUCHUE (PYHKITUU HA OTPE3KE.
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34. BrinmykiocTs M BOTHYTOCTh GyHKIUH. [Teperuo.

35. AcUMNTOTHL.

36. YacTHble IpOU3BOAHBIC GYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

37. DkcrpemMyM (QYHKIIUU HECKOJIBKHUX NEPEMEHHBIX.

38. HeobxomuMmeble u tocTaTouHble ycaoBus. Matpura ['ecce.

39. DkcTpemyM GYHKUIUU MPU HATHYUHN OTPAaHUYCHUH.

40. DkcTpemMyM (DYHKIIUU HECKOJIBKUX NEPEMEHHBIX.

41. Heobxomumoe u noctaTouHoe yciaoBue. Matpuma ['ecce.

42. HeompeneneHHBIN UHTETPA U €T0 CBOMCTBA.

43. 3amMeHa IepeMEHHBIX U METOJ MHTETPUPOBAHUS IO YACTSIM.

44, VHTerpupoBaHKE pallMOHAIBHBIX APOOCH

45. OmnpeneseHHbI HHTErpal U €ro OCHOBHBIE CBOICTBA.

46. ®opmyna Herotona-Jleitoaua.

47. IlpunoxeHus onpeaeseHHOro HHTErpana.

48. 3amaun, npuBosIIHE K MU (HEePCHIMATLHBIM YPABHCHHSIM.

49. Tlonsarue o nuddepeHnransHOM ypaBHeHUU. O011ee 1 YaCTHOE pelIeHHs.

50. Tuddepennmanbubie ypaBHEHHS C pa3aeSIOMIUMUCS IEPEMEHHBIMH.

51. Jlunetinsie nuddepeHnnanbHbie ypaBHEHUS IEPBOTO MOPSIKA.

52. Jluneiinpie muddepeHraIbHble  YpaBHEHHS C IOCTOSHHBIMH K03 duumeHTamun
OJIHOPOJHBIE.

53. Jluneiinpie auddepeHnnanbHble  ypaBHEHUS C IMOCTOSHHBIMH  Kod(dduimentamu
HEOJTHOPOHEIE.

7 PexoMeHayemasi JJureparypa

7.1 Ocnoenas numepamypa

1. MMuckynos H.C. luddepennmanbHoe u HHTErpaIbHOE UCUUCICHUS B 2-X TOMax: Y4eOHUK
11t BTY30B - M: UnaTerpan-Ilpecc, 2003 r., 544

7.2 [lonoanumenvnasn numepamypa

2. Ky3nenos JI.A. COopHHK 3a1aHmii 110 BeICIIel MaTematuke. - Cankt-IlerepOypr.: JIans,
2008. - 239c.

8. Meroauyeckue yKazaHus sl 00y4al0IIUXCH 110 OCBOCHUIO TUCHMILIHHBI

Metoauka npenojaBaHus JaHHOW AUCHUILTUHBI MPEAINoaraeT YTeHue JIEeKIUH, poBeIcHHE
NPaKTUYECKUX 3aHSATHH, TPYIIOBBIX W HHIMBUIYAJIBHBIX KOHCYJIBTAIMNA 110 OT/ACIBHBIM (Hanbosee
CJIOKHBIM) crnienuduyeckuM npobdieMam AUCHUILTUHBL [IpenycMoTpena camocTosTenbHas padora
CTYZICHTOB, a TaKXe IMPOXOXKICHHWE ATTECTAIIMOHHBIX HCIBITAHWA MPOMEXKYTOYHOH aTTeCcTaluu
(9x3ameH U U depeHIIMPOBAHHBIN 3a4eT).

JleKnMM  TIOCBSIIIAIOTCS.  PACCMOTPEHHWIO OCHOBHBIM  TOHSTHSM, HamOoee BaXKHBIX
TEOPETUYECKUX BOMPOCOB. B Xoze jekuuii cTyeHTaM cieayeT NOArOTOBUTh KOHCIIEKTHI JICKITHIMA:
KpaTko, CXEMAaTW4YHO, IIOCIIEAOBAaTebHO (UKCHPOBAaTh OCHOBHBIC ITOJIOKEHHSI, BBIBOJIHI,
(dbopMynupoBKH, 0000IIEHNUS; TTOMEYaTh Ba)KHbIE MBICIIHU, BBIACIATH KIIOYEBHIE CIIOBA, TEPMHUHBI;
0003HAYUTh BOMNPOCH], TEPMHUHBI, MaTe€pHall, KOTOPHI BBI3BIBAET TPYJHOCTH, MOMETUTh H
MOTIBITaThCSl HAMTH OTBET B pEKOMEHIyeMoW nuTeparype. Ecim caMocTosiTeNnsHO HE yhaercs
pazo0parbcsi B Marepuaie, HeoOXoauMo cPopMyIHpoOBaTh BOMPOC W 3a/JaTh MPEMOJaBaTEI0 Ha
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KOHCYJIbTAIIMH, HA MPAKTUYECKOM 3aHATUH.

[lenbto mpoBeAeHUs] MPAKTUYECKUX 3aHATHI SBISETCA 3aKperyieHue 3HaHUM CTYJEHTOB,
MOJIYYeHHBIX UMM B XOJI€ M3y4Y€HHUS NUCLUMIUIMHBI Ha JIEKIHUSIX M CaMoCTOsATeNnbHO. Bo Bpems
MPAKTUYECKUX 3aHATUN pEIIAloTCs 3aJauyd [0 pacCMaTpUBaeMbIM B Kypce JIEKIUIl Temam,
MPUMEHSTCS OCHOBHBIC TIOHSATHS, TEOPEMBbI, CBOMCTBA. CTYJIEHT JOJKEH HAYYUTCS peniaTh 0a30BbIe
3aJaud MO0 KaXIOW TeMe, a TakKe MPUMEHSTh IOJTYYCHHbIC HAaBBIKM JJISl PELICHUS pPeabHBIX
MPUKJIAHBIX 33]1a4

[Tpu u3yyeHUH AUCUUIUIMHBI UCTIOJIB3YIOTCS MHTEPAKTUBHBIE METOJbI 00YUYEHHUs, HAIIPUMeED,
JEKUMSI-BU3YyaIU3allusl, MpeArnojaraonas nojadyy Marepuaiga C HCIOJIb30BAHUEM TEXHUYECKUX
CPEICTB OOyUEHUs C KPATKUMHU KOMMEHTapHUSIMH IEMOHCTPUPYEMBIX MaTepuaioB (Mpe3eHTalui).

9. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOTHI, MCIOJIb3YyeMbIX NPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO Tpolecca MO0 [IHCHUIUVIMHE, BKJIOYAasi TNepedyeHb MPOrPaMMHOIO
odecneyeHusi 1 HHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv uUHGOPMAUUOHHBIX MEXHOI02UN, UCHONLIYEMBIX NPU OCYULECMEIEHUU
obpazoeamenvrnozo npoyecca

—  DJIEKTPOHHBIE 00Pa30BATEIIBHBIE PECYPCHI;

—  HCIOJB30BaHUE CIAN-TIPE3CHTALNM;

— MHTEPAaKTHBHOE OOIIeHHE C OOydYaloUIMMUCA M KOHCYJIbTHPOBAHHUE I1OCPEACTBOM
WHTepHeT, UCIob3ysl COLMANIbHBIE CETH, CIEIMATM3UPOBaHHbIE IPOTpaMMBbl (HarpuMep, Zoom), a
TaKKe 2JIEKTPOHHOU IOYTHI;

—  HCIIOJIb30BaHME AJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEeIbHON CPEIbl.

9.2. Ilepeuenv npocpammnozo obecneuenus, UCHOIL3YEMO20 NPU OCYULECHIBICHUU
obpazosamenvho2o npovyecca
[Ipy oOcBOGHMHM JWUCHUIUTMHBI ~ HCIOJNB3YETCS  JIMIEH3MOHHOE TIPOrpaMMHOE
obecrieyeHue:

1. onepaunmonHsle cucreMbl Astra Linux (unm wuHas omnepanyoHHas CHUCTEMA,
BKJIFOYEHHAs! B peeCTp OTEYECTBEHHOI'0 ITPOrPaMMHOT0 0OecIieueHus);

2. KoMmIuleKT o¢ucHBIX mporpamm P-7 Oduc (B cocraBe TEKCTOBOTO TMpoIEccopa,
nporpaMMbl  pabOThl C BJIEKTPOHHBIMH TaOJHMIIaMH, MpPOrpaMMHBIE CpEICTBa
peNaKTUPOBAHMS U JIGMOHCTPAIIUH MTPE3CHTAIIHH );

nporpaMMa MpoBepKH TEKCTOB Ha MPEIMET 3aMMCTBOBAHUS «AHTHUILIATHATY.

10. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIIINHBI

Ha Ka(be;[pe umeercs 4 aAyaAuTopuun IJid NpOBCACHUS JICKIIMOHHBIX U IMTPAKTHYCCKUX 3aHITHH.
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