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1 Heau u 3a1a4u y4eOHOM QM CUMILIAHBI

Llenbio AUCIUITUHBI SBIIsICTCS (POPMUPOBAHKE y OyAYIIMX CHEIHMATMCTOB 3HAHUN U YMEHUS
IIPUMEHATh MaTEMATUYECKUM ammapar ¥ MaTeMaTUYeCKHEe METOZABl IIPU aHAIM3€ U YIPaBJICHUU
COBPEMEHHBIMM  DKOHOMHUYECKMMHU  IIpOLlECCAaMU M CUCTEMaMM, OCBOEHHE  METOJOB
MaTEeMaTU4YeCKOro MOJAECIMPOBAHNS U AaHAJIN3a IKOHOMHYECKUX CHUCTEM.

OcHoBHast 3agaya Kypca «MaTemMaTuku» 3aKiO4aeTcs B pa3BUTUU Y CTYAEHTOB
COBPEMEHHBIX (DOPM MaTEeMaTHUYECKOI'O MBIIIJIEHUS M YMEHHUS CTaBUTb, MCCIENOBATh M pPELIATh
CJIOKHBIE 3a7Ja4, BO3SHUKAOIME B SKOHOMUYECKON IIPAKTHKE.

2 TpeboBaHus K pe3yJibTaTaM OCBOEHMS JUCHMUILIMHBI

[Tpornecc u3ydeHus: AUCHUTLIIMHBI HapaBJieH Ha (POPMHUPOBAHKE CIICTYIONINX KOMIICTESHITHI:

VYK-1 — CnocoOeH OCyIIeCTBIATh TOUCK, KPUTUYECKUN aHAM3 W CUHTE3 HH(OpPMAIIHH,
MPUMEHSITh CHCTEMHBIN TIOJIXO/T JIJIsl PEIICHHS IOCTABJIICHHBIX 3314

[Inanupyemble pe3yibTaThl OOYYCHHS TIPU HM3YYCHHUU JUCIHILIUHBI, COOTHECEHHBIC C
IUTAHUPYEMBIMH ~ pe3yJIbTaTaMHd OCBOCHHUs 00pa30oBaTECIbHON TMPOTpamMMbl, TIPEJCTABICHBI B
TadJuLeE.

Tabmuna — IlmaHupyemble pe3ysiabTaThl OOY4YeHHS TPH  U3YYCHHHM JUCLMILIUHBI,
COOTHECEHHBIE C TUIAHUPYEMBIMU PE3yJIbTaTaMH OCBOEHHUS 00pa30BaTEIbHON MPOTPAMMBbI
Kon IInanupyemsble Kon Y Ilnanupyemslit 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,
BBITIONTHSATH OCHOBHBIE
MaTeMaTHYECKUE pacueTsl,
COCTaBIIATh u pemaTh
MpoCTeNIINE MaTEMaTUYECKUE

MOJIEJIN, aZanTHPOBaTh

penieHus I
BBIYHCIUTENBHON TEXHUKH.

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

METOJIaMU MTOCTPOEHUS

MOJeINeH.




3 MecTo IMCUUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

VYuebHast aucuuminHa «MaTeMaTHuKay sBISETCS 00s3aTeNbHON AMCHUIUIMHON, €€ M3yuyeHHe
OCHOBAHO Ha Kypce MaTeMaTUKU CPEJHEH IIKOJIBI.

Teopernueckne 3HaHUS U IPAKTUYECKHE HABBIKHM, COPMHUPOBAHHBIE Yy CTYJEHTOB B IIpoIiecce
U3YYEHUs JUCLUUIUIMHBI «MareMaTuka», SBISIOTCA 0a30BBIMM IMpPU M3YYEHUM CIEIYIOIUX
JUCLUIUIAH: «DOKOHOMETPHUKA».

4 Copnep:xkanue TUCHUNTHHBI
4.1 Temamuueckuii na1aH OUCUUNTUHDL
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Tema 1. "Onpenenurenn."” 8 4 2 2 4 Omnpoc, pemenue
3ajad.
Tema 2. "Martpunpr." 8 4 2 2 4 Omnpoc, pemenue
3ajad.
Tema 3. "Cuctemsl JIMHEHHBIX 8 4 2 2 4 Omnpoc, pemenue
ypaBHEHUIL." 3a/1au.
Tema 4. "CucreMbl THHEHHBIX 8 4 2 2 4 Ompoc, penieHue
YPaBHEHUI C HEKBaJpaTHON 3a/1au.
MaTpurei. "
Tema 5. "CucreMbl KOOpAUHAT. 8 4 2 2 4 Ormpoc, penieHue
BexkTtops! u neiicTBus HaX HUMUA." 3ajad.
Tema 6. "IIpsimast Ha mmockocTu." 8 4 2 2 4 Ormpoc, penieHue
3ajau.
Tema 7. "IlnockocTu U OpsMbIE B 8 4 2 2 4 Ormpoc, penieHue
mpocTpaHcTse."” 3a/1ad.
Tema 8. "Kpussie BTOporo nopsjaka." 8 4 2 2 ) Ompoc, penieHue
Y P P poc, p
3a/ad.
Tema 9. "BBenenue B 8 4 2 2 4 Ompoc, penieHne
MaTeMaTHYCCKUI aHau3. 3a/ad.
TTocaemoBaTeILHOCTH U MTPEICITBI




1 2 3 4 5 7 8 9
Tema 10. "IIpousBoaHast u ee 9 4 2 2 5 Omnpoc, peleHune
cBoiicTa" 3amad.
Tema 11. "IIpousBogHasi. 9 4 2 2 5 Omnpoc, peieHune
T'eomerpruecknii 1 HU3MICCKII 3ajad4.
cmbica. Juddepennnan”
Tema 12. "[IpumeHenue npou3BogHon | 9 4 2 2 5 Omnpoc, perieHue
K MICCIICIOBAHUIO (DYHKITHH 1 3amad.
MMOCTpOEHHUE TpaduKoB."
Tema 13. "Ilonarue GpyHKuIMU 9 4 2 2 5 Omnpoc, pemeHue
HECKOJIBKHMX MTePeMEHHBIX. 3ajad.
IIponsBogHast, SKCTpeMyM"
Tema 14. "IlepBooOpa3zHas u ee 9 4 2 2 5 Omnpoc, peieHune
cBoiicTBa. HeornpenenenHplil HTErpa 3a1a4.
U ero cBoicTBa. Tabmuia nHTETpaIoB
OCHOBHBIE TTPHEMBI .
Tema 15. "Onpenenceunsiii uaTerpan u | 9 4 2 2 5 Omnpoc, perieHue
ero cporctBa. @opmyna HeroToHa- 3ajad.
JleitOnuma."
Tewma 16. "IlonsTue 9 4 2 2 5 Omnpoc, pemeHue
I PepeHInaATBEHOTO YPaBHEHHS. 3ajad.
Jduddepenunansable ypaBHEHHUS C
Pa3IeNSIONMMUCS IEPEMEHHBIMH.
Jluneiinbie quddepeHnnaIbLHbIe
ypaBHEHUS IepBOTO Mopsiaka."”
Tewma 17. " Iuddepenunansabie 9 4 2 2 5 Omnpoc, pemeHue
YpaBHEHHMSI BBICIIIUX MTOPSIIKOB. 3amad.
OcHOBHBIE TOHATHA. "
DK3aMeH 36 36
Hroro 180 |68 |34 |34 76 36




4.2 Cooepircanue oucuyuniutol

Tema 1. "Onpenenurenu."
Jlexyus

Ornpenenurenu BTOPOro, TPETbero U n-ro nopsiakoB. CpoiictBa onpenenuteneit. CrocoObl
BBIYUCIICHHUSI.

Ocnognvie nonwsimusi memvl. ONPEACTUTEIIN.
Ilpaxmuueckoe 3ansmue

Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanusa:

Pemenue 3amau u3 [2].

Tema 2. "MaTtpuubl."
Jlexyust

ManI/IIII)I nu I[CflCTBPI?[ Haa HUMH: CJIIOKCHHC MaTpull, YMHOXCHHUC MaTpulbl Ha YHCJIO,
TPAHCIIOHUPOBAHUEC, YMHOKCHUEC MATPHUL, HAXOKIACHUC 06paTHOﬁ MaTpHuIbl, paHI’ MATPUIIBI.

OcHnogmbie noHsimuist memvl. MaTPHUIIBL.
Ilpaxmuueckoe 3ansmue

Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay
3adanusa:

Pemenue 3amau u3 [2].

Tema 4. ""JInneiinbie oneparopsl."
Jlexyust

Jluneitnsle omnepaTopel. CoOCTBEHHBIE BEKTOpPHI JIMHEWHBIX oOmneparopoB. EBKIuI0BO
npoctpaHcTBo. KBagparuunslie GOpMBl.

OcHogHbie nonsamus memul. INHEHHBIE OTIEPATOPHI, KBaIpaTUUHBIE (DOPMBI.
Ilpaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8blX 3a0ay

3adanusa:

Pemenue 3anau u3 [2].

Tema 3. ""Cucrembl JINHEHHBIX yPaBHeHH. "
Jlexyust

CucreMbl JTMHEMHBIX ypaBHEHUW. PemieHne cUCTEM JIMHEMHBIX YpaBHEHUW C KBaJApaTHOU
matpuieil. Meronsl Kpamepa, ['aycca, oOpaTHON MaTpHIIbL.

OcHosHble NoHAMUSA MeMbl. CUCTEMbI TMHEUHBIX YPAaBHEHUIA.
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HpaKmull€CKO€ 3arAamue

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

Tema 4. "Cucrembl JJMHEHHbIX yPABHEHH ¢ HEKBAJAPATHOH MaTpuueii. "
Jlexyus

CucreMbl TMHEMHBIX ypaBHEHUI ¢ HEKBaJpaTHOW MmaTpuueill. bazucHoe penieHne CUCTEMBI.
YactHoe pemenue cucrtembl. CHCTEMBI COBMECTHBIE, CHCTEMBI OIpefelieHHble. Teopema
Kponekepa-Kanennu.

Ocnoghbie noHsimusi memvl.: CACTEMbI TUHEHHBIX YPABHCHHI C HEKBAIPATHON MAaTPHUIICH.
Ipaxmuueckoe 3ansmue

Dopma 3anamus: peutenue munosvix 3a0a4

3aoanusa:

Pemenue 3anaua u3 [2].

Tema 5. "Cucrembl koopanHaT. BekTopbl 1 AelicTBUsSI HAA HUMU. "
Jlexyus

CucremMbl KOOpAMHAaT Ha IUIOCKOCTM M B HPOCTPAHCTBE: JIEKAPTOBA, MOJISpHasi,
WIMHpUUecKas, cpepuueckas. [lepexoq ot ogHol cuctemsl K apyroi. CkansipHOe, BEKTOPHOE U
CMellIaHHOE MPOU3BeIeHHsI BEKTOpOB. [Ipeobpa3oBanne KoopauHar.

OcHogHbie noHsamus memvl.: CACTEMbI KOOPJIMHAT, IPOU3BEJCHIE BEKTOPOB.
Ilpaxmuueckoe 3ansmue

Dopma 3aHAMUA. peuleHie MUNnosvix 3a0ay

3adanusa:

Pemenue 3amau u3 [2].

Tema 6. "[Ipsimasi Ha UIOCKOCTH."
Jlexyust

VpaBHEeHHE NpPSIMON MNPOXOIAIIEH 4Yepe3 3aJaHHYI0 TOYKY B HANpPAaBICHHHM 3aJaHHOTO
BEKTOpa. YpaBHEHHUE INPAMOU INPOXOIALIEH 4epe3 3aJaHHYI0 TOYKY NEPIEHAUKYJISAPHO JAHHOMY
BEKTOpY. YpaBHEHHE MpPSAMOM MpoXoAsiied dyepe3 JBE 3aJaHHbIX Touku. OOliee ypaBHEHHE
npsMoil. HopManbsHoe ypaBHeHuUe NpsiMoi. [lapameTpuueckoe ypaBHEHUE IIPSMOM.

OcHosHble NOHAMUS MeMbl: YpaBHCHUC HpHMOﬁ.
HpaxmuquKoe 3ansamue
@opma SAHAMUA: peutleHue munoeovlx 3a0ay

3aoanus:
Pemenue 3amgau u3 [2].



Tema 7. "Ili1ockocTu M IpsiMble B MpOCcTPaHcTBeE."
Jlexyus

Paznuunble ypaBHEHMS IUIOCKOCTH W IPSIMOM B NPOCTPAHCTBE. B3auMHOE pacloyioKeHUE
IPSIMOY U TUIOCKOCTH.

OcHoeHble noHsmusi memawi. ypaBHeHI/Iﬁ IIJIOCKOCTHU U HpHMOﬁ.

Ilpakmuueckoe 3anamue

Dopma 3anamus: pewlenue munogulx 3a0ay
3adanus:

Pemienne 3amau u3 [2].

Tema 8. "Kpussble BTOporo nopsiaka.'
Jlexyus

Omnunc. ['mnepOona. Ilapabona. KaHoHudeckuii BuI ypaBHEHHIl BTOpOro TMOpPSAKA.
[TpuBeneHre K KAaHOHMYECKOMY BHJY YpPaBHEHHH BTOporo mopsiiaka Kinaccudukaius KpUBBIX
BTOPOTO MOPS/IKA.

OcHosHble nouamus memvl: SIUIAIIC, TUNIEpOOIIa, apadoa.

HpakmuquKoe 3aramue

Dopma 3anamusL: peulenue munosvix 3a0au
3aoanus:
Pemenue 3amau u3 [2].

Tema 9. ""BBenenue B maTtematuueckuii anaiaus. IlocienoBaresbHocTn u npegesnsl'’
Jlexyus

Ponp MaTeMaTHyeckoro aHainusa B HayKe U TeXHHUKe. UuciaoBble MHOXecTBAa. KoMIiekcHble
yhcla, U JACUCTBUS HaJl HUMH, pasnnyHble (opmbl. [lonstue ¢yHxuuu. OCHOBHBIE CBOWCTBA.
OcHoBHble 2neMeHTapHble pyHkuuu. [IpeodbpazoBanue rpadukoB. [loHATHE OKPECTHOCTH TOUKH.
ITocnenoBareabHOCTH, CHOCOOBI HX 3aJaHHs. beCcKOHEYHO Mallble BEIWYHHBI M HX CBOKCTBA,
CpaBHEHHME OECKOHEUHO MallbIX BEITUYMH, CBSA3b MEXIy OECKOHEUYHO MallbiIMH W OeCKOHEYHO
OOJIBITUMU BEJIMYMHAMM. CsolicTBa YHCIIOBBIX ITOCJIeJOBATEIbHOCTEH. [Ipenensr
nocneoBaTeNbHOCTEN M (QyHKIMA, UX cBolicTBa. OCHOBHBIE TeopeMbl O mpezenax. [IpuzHaku
cymecTtBoBaHus nipeaena. [Ipenen GpyHkum B Touke, Ha OECKOHEYHOCTH

OcHosHble NOHAMUS MmeMbl.; MATEMAaTHIECKUN aHaI|3, TOCIIE0BATEIbHOCTH, ITPEICITBI
Ipaxmuueckoe 3ansimue

Dopma 3aHAMUSA. peuLerie MUnoevix 3a0ay

3aoanusa:

Pemenue 3amaa u3 [2].

Tema 10. "IIpon3Boanas u ee cBoiicTea'’
Jlexyust



DyHKIMOHAJIbHAS 3aBUCUMOCTb. TOYeuHbIE MHOXKECTBA B N — MEPHOM NIPOCTPAHCTBE.
Onpenenenrie NMPOU3BOAHON. OCHOBHBIE CBOMCTBA MPOU3BOJIHOM. [Ipon3BoiHAs Kak TaHIeHC yriia
HAKJIOHA KacaTeJIbHOW B TOYKE BBIUMCIEHMS MPOU3BOAHOM. CKOpOCTh, yCKOpeHHe. Boruncienue
MPOU3BOJHBIX CTaHAAPTHBIX (YHKIUN UCIHOJB3ys OINpeAesieHue IPOU3BOJHOM M CBOWCTBA
IIPOU3BOHBIX.

OcHnosHble nousamus memvl: (PYHKIMOHAIBbHAS 3aBUCUMOCTb, TOYEYHBIC MHOXKECTBA,
CKOPOCTh, YCKOPEHHE.

Hpakmulzeacoe 3arAamue

Dopma 3aHAMUA: peuleHue MUNO8bIX 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

Tema 11. "' IIpousBoanasi. 'eomerpuueckuii u pusudecknii cmbica duddepenunan’
Jlexyust

Onpenenenne nuddepennnana, ero reomerpuueckuii cmpici. [lpumenenne nuddepenunana
K IPUOTMKCHHBIM BBIUYUCIICHUSM.

Ocnogubie nonsamus memul. nuddepeHua, reoMeTpUuIecKuil CMBICI IPOU3BOIHOM
Ilpaxmuueckoe 3anamue

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

Tema 12. "llpumeHeHHMe NPOU3BOJAHONH K HMCCIACAOBAHUIO (PYHKIUH M IOCTPOEHHE
rpa¢gukos."
Jlexyus

HccnenoBanue ¢ynkmuif. [IpomexxyTku MOHOTOHHOCTU. OKcTpeMyMbl. HeoOxoaumele u
JIOCTAaTOYHBIE YCJIOBUA dKCTpeMyMa. AcuMNOTOThL. Touku neperuda. Beimyknocts pynkunu. O61mas
cxema wuccienoBanus ¢yHkuuu. Ilpumep wuccrnemoBaHuss M MOCTpoeHHs rpaduka (yHKIMH.
HaubGonpiiee n HanMmeHbllee 3HaueHHE (YHKIMM Ha oTpe3ke. Kiaccuueckue onTHMH3allMOHHBIE
3a/1a4H.

OcHoghbie noHamus memwl. dKCTPEMYMBbI, ACUMIITOTHI, BBITYKJIOCTh, TOYKa IIeperuoa.
Ilpaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8slX 3a0ay

3adanusa:

Pemenue 3angau u3 [2].

Tema 13. "IlonsiTne GyHKIMH HECKOJIBKHMX NePeMEHHBIX, IPOU3BOAHAS, IKCTPeMyM. "'
Jlexyust



OYHKIMU HECKOJBKUX MepeMeHHbIX. [Ipenenbl (GYHKIMHM HECKOJIBKUX IEPEMEHHBIX.
HenpepbIBHOCTh (PYHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.

OcHoeHble noHsmusi memawi. (bYHKI_[I/II/I HECKOJIBKHX IEPEMEHHBIX.
Hpaxmuuec;coe 3arAamue

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

Tema 14. "IlepBooOpa3Hasi u ee cBoiictBa. HeonpeaejseHHbIid HHTErpaJ U ero CBoiicTBa.
Tabauna HHTErpaaoB, OCHOBHbIE IPHEMbI '
Jlexyust

[TepBoobpaznas. Teopema o nepBooOpaszubix. OnpeneneHue HEOMpPEAeNIeHHOr0 MHTerpaa.
CBoiicTBa HEONPEAEICHHOTO UHTErpaia. Brruncienne HHTErpaaoB CTaHAAPTHBIX (GYHKIUN UCXOAS
U3 OIpeleleHHs] HEeOIpeIeIeHHOr0 HHTerpana. Tabiuia WHTerpaioB. 3aMeHa MEepEeMEHHOTO B
HeolpeaeneHHOM uHTerpaie. dopMyna MHTErpUPOBAHUA IO 4YacTAM. Teopembl O pasiioKEeHUU
MPAaBUIBHBIX PAllMOHANBHBIX Ipo0ei. HTerpupoBanue NpocTeniux apooeii.

Ocnognvie nonsimus memul. IEPBOOOPa3Hasi, HEONPEEIEHHbIN HHTErpal.

HpakmuquKoe 3aramue

Dopma 3anamusL: peulenue munosvix 3a0au
3aoanus:
Pemenue 3amau u3 [2].

Tema 15. "OnpenenenHsblii HHTerpaJa u ero cpoiicrea. @opmyaa Hoorona-Jleiionuna."
Jlexyus

Omnpenenenue onpenenaceHHoro uHrerpaia. Marerpansueie cyMMbl. CBOMCTBA OMPEEIIEHHOTO
unterpana. ®opmyna Hprorona-JleiiOHuna. 3amMeHa mepeMeHHOW B OMNPENECIEHHOM HWHTErpale.
@opmyna HMHTEIpUPOBAHHA IO 4YacTAM B ONPEIECICHHOM HWHTerpaine. BrluucieHue miiomanu
II0cKOM (urypsl. Boluncienue UiMHBI Ayrd. BpluucieHue mMiomaau HOBEPXHOCTH (UTYpPBI
BpalleHus. Beluucnenne oOvema Qurypsl BpalleHHs. BbluuclieHMe MOMEHTa HWHEpLUH.
Brruucnenue paboThl U JaBICHUS.

OcHosHble nouamus memvl: ONPEIEICHHBIN UHTETPaL.

IIpakmuueckoe 3anamue

Dopma 3aHAMUA: peuleHue MUNo8blX 3a0ay

3aoanus:

Pemenue 3amaa u3 [2].

Tema 16. '"llonatue auddepenuuanbHoro ypapHenusi. Auddepenunanbubie
YPaBHEHHH € pasAesoIMMucH epeMeHHbIMU. JInHelinbIe 1u(depeHnuajibHbie YpaBHEHUA

MepBoOro nopsiaka."
Jlexyust
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OcHoBHble TOHATUS Au(depeHnnanbHbIX  ypaBHeHHH. OOmee u 4YacTHOE pelIeHHe
maddepenmansHoro ypaBHeHus. Teopema O CyIIeCTBOBAaHWH €AWHCTBEHHOCTH perieHus. JInnum
ypoBHs. MHTerpupoBanue auddepeHInalbHbIX YPAaBHEHUNA C Pa3JeNIOMUMUICS ePEMEHHBIMU.
OnHopoxHble JMHEWHBbIE MuQQepeHaIbHble ypaBHEHHS NepBOro mnopsaka. HeomHopopaHsie
JTuHeWHbIe TudQepeHIraibHbple YypaBHEHUsT nepBoro nopsaka. Juddepennuanbapie ypaBHEHUS,
NPUBOJMMBIE K JITHEWHBIM IIEPBOTO MOPSIIKA.

Ocnoguvie nonssmus memul: i pepeHmanbHOe ypaBHeHHE, ypaBHeHre bepHyu.
Ilpaxmuueckoe 3anamue

Dopma 3aHAMUA: peuleHue MUNO8bIX 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

Tema 17. " IuddepeHunanbHbie ypAaBHEHUS BbICIIUX NOPSAAKOB. OCHOBHbIE MOHATHA."
Jlexyust

Huddepennmanpaple ypaBHEHUS, JOIMYCKAIOMIME IOHIKCHHE IMOpsAAKa B pe3yibTare Ii-
KpPaTHOTO MHTETPUPOBAHUS, HE COJEpKAIUX IPOU3BOJIHBIX 110 K-ro mopsaka, He colepKalluX X B
SIBHOM BUJIE.

OcnosHvle nousmus memvl: nupdepeHuanbHble ypaBHEHHS, JOIMYCKAIOINEe TOHWKECHUE
MOpsIKA.

Hparcmwtecxoe 3aHAmue

Dopma 3aHaAMUA: peuleHue MUNo8slx 3a0ay
3aoanus:
Pemenue 3amau u3 [2].

CPC

N3y4enue yueOHoii uteparypsi [1], [2]
Pemenue 3ana4 no remam

[ToaroroBka Kk MOAYJIBHOMY KOHTPOJIIO

S Y4eOHO-MeTOoqMYEeCKOE 0O0ecTedeHHe A1l CAMOCTOATEIbHON PadoThl 00y4arouXxcs

B nenom BHeayauTOpHas caMOCTOsITENIbHASA paboTa CTyAeHTa MpU U3YyYSHHUH Kypca BKIIIOYAeT
B ce0s1 ciemyromue BUIbI paboT:

—npopaboTka (M3y4eHne) MaTepruasoB JEKIU;

— YTEHHE U MPopadoTKa PEKOMEHI0BAHHOW OCHOBHOM U IOTIOJTHUTEIHHOM JTUTEPATYypPHI,

— MOATOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHUSIM;

— TIOMCK | MPOpadoTKa MaTepuaioB u3 MHTepHET-pecypcoB, MEPHOIUIECKON MeUaTH;

— BBITIOJTHEHUE JIOMAITHUX 3a7aHui B (DOpME TBOPUECKHUX 3aTaHUH, KEHC-CTaNH, TOKIAI0B;

— TOATOTOBKA MPE3CHTAINH I WJUTFOCTPAINH JTIOKJIAJOB;

— BBITIOJTHEHUE  KOHTPOJIbHOW  palOoThl, €CIM TPEeIyCMOTpEHa y4eOHBIM  IIJITAHOM
JTUCIHATIIHHEL,

— MOATOTOBKA K TEKYILIEMY U UTOTOBOMY (IIPOMEXYTOUHAS aTTECTALMs) KOHTPOIKO 3HAHUM
110 JUCHUTUIMHE (IK3aMEH).
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OcHOBHast 1071 CaMOCTOSITENIBHOW pPabOThl CTYACGHTOB MPHUXOIUTCS Ha MPOpabOTKy
PEKOMEHZIOBAaHHOM JIMTEPAaTypbl C MENbI0O OCBOCHMS TEOPETHYECKOTO Kypca, MOATOTOBKY K
NPAaKTUYECKUM (CEMUHAPCKUM) 3aHATHUSAM, TEMAaTHKA KOTOPBIX MOJHOCTHIO OXBATHIBAET COJCPIKAHNE
Kypca. CamocTosiTenbHasE paboTa M0 MOJATOTOBKE K CEMUHAPCKUM 3aHATHAM IIPEIIONaraeT yMeHNe
paboTaTh ¢ mepBUYHON MHPOPMALUEH.

6 @oHJ OUEHOYHBIX CPeACTB /JIA TMPOBeleHHs] NPOMEKYTOYHON aTTecTaluu
00y4YAKOIIUXCS 10 TUCHHILINHE

6.1 Cmpyxkmypa ¢hponoa oyenounvix cpeocme

@DOH/T OLIEHOYHBIX CPEJCTB JJIS MPOBEACHUS MTPOMEKYTOUHON aTTECTallMKi O0YJaIOIIUXCS TI0
qucuurinHe «MaTeMaTHuKay MpeCTaBlIeH B MPUJIOKEHUH K pabodel mporpaMme AWCIUTLIMHBI U
BKJIFOYAET B ceOs:

— TepeyeHb KOMIETECHIIMH ¢ yYKa3aHHEeM 3TaroB WX (GOPMUPOBAHUS B MPOIECCE OCBOCHUS
00pa3oBaHusl; TMEpEYEHb KOMIETEHIMHA C yKa3aHWEeM OJTamoB HUX (OpMUpOBaHUS B IMpoIecCe
OCBOCHHS 00pa30BaTEIbHON MTPOTrpaMMBl;

—  OIHKCaHUE TMOKa3aTeJIe U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMM Ha Pa3JIMYHBIX dTarax
uXx (opMHUpOBaHUS, ONTUCAHKE [ITKAJ OICHUBAHUS;

—  THUIIOBBIE KOHTPOJBHBIC 3aJaHUS WJIM MaTepuajibl, HCOOXOAUMBIC IS OLICHKH 3HAHUH,
YMEHHM, HaBBIKOB U (WJIM) OMNBITa JAEATEIHHOCTH, XapaKTEPU3YIOMIMX OTanbl (HOPMUPOBAHUS
KOMIICTEHITHIA;

—  METOAMYECKHE MAaTepuajbl, ONpEAEISIIOUIME MPOLEeaypbl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIM) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIINX dTarbl (POPMUPOBAHUS KOMITETEHITHIA.

6.2 Ilepeuensv 60npocoe K npoOMeIHCymouHol ammecmayuu.
Ilepsvuii cemecmp (ax3amer)

Onpenenurens U UX OCHOBHBIE CBOICTBA, BHIYHCIICHUE.
Marpuiisl ¥ 1€MCTBUS HaJ HUMH.
CucreMbl TUHEHHBIX aNTreOpanyecKux YpaBHEHUH U OCHOBHBIE METO/IbI UX PELIEHUS:
Panr matpunbl. HaxoxaeHue panra MaTpHuil.
Teopema Kponekepa—kanenu. Pemnenne npon3BoIbHBIX CUCTEM JIMHENHBIX YPABHEHUI.
CucreMbl TMHENHBIX OJHOPOAHBIX YpaBHEHUN. DyHIaMEHTANIbHAS CUCTEMA PEILICHUN.
CucreMbl KOOpJIMHAT.
BexToph! Ha TIOCKOCTH U B TPOCTPAHCTBE.
OcCHOBHBIE BEKTOPHBIE ONIEPALIUH.

10 [Tonsstue n-mepHoro BekTopa. BekTopHoe mnpocTtpaHcTBo. Pa3mepHocTh 1 6a3uc.
[Tepexon k HOBOMY 0a3ucy.

11. Jluneitnsle onepatopbl. CoOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JMHEHHOTrO
oreparopa.

12. Bexkropsl u koopauHaThl. OCHOBHBIE BEKTOPHBIE OTIEpAIIHH.

13. [eneHue oTpe3ka B JaHHOM OTHOIICHHH.

14. VpaBHeHue npsMoil Ha MIOCKOCTH.

15. PaccrostHMe OT TOYKM JIO TPSAMOW, TOYKA MEPEeCceueHUs] NPSMBIX, YIOJI MEeXay
NIEPECEKAIOIIUMHUCSA MTPSIMBIMHU, PACCTOSIHUE MEXAY NapajlieIbHbIMU IPSIMBIMU.

16. [leneHue oTpe3ka B JaHHOM OTHOIICHHH.

17. VYpaBHeHUE IIOCKOCTH B MPOCTPAHCTRBE:!

CooNoOR~LDE
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18.

PaccTossane oT TOUKH J0 IINIOCKOCTH, JTMHUA NEPECCUCHUA HJ'IOCKOCTGI\/'I, Yroji MCExXay

IMJIOCKOCTAMU, PACCTOAHNUC MCIKAY MapaAJUICIIbHBIMU ITJIOCKOCTSAMMU.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

Kpussie BTOporo nopsiaka:

[Tonsitue pynkuuu. OCHOBHBIC CBOMCTBA. OCHOBHBIE DJIECMEHTApHBIE () YHKIIHH.
beckoneuyno 60bIre u 6ECKOHEYHO MaJlble BEJIMYUHBI U UX CBOMCTBA.
OcHoBHBIE TeOpeMbI 0 Tipeenax. [Ipu3Haku cyiecTBoOBaHUs Mpeera.
[Tpenen ¢pyHKIMHU B TOUKE, HA OECKOHEYHOCTHU. 3aMeuaTeIbHbIE PEIEbI.
Knaccudukanus Touek paspsiBa. Pa3zpeiBbl 1-T0 1 2-ro poja.

3ajauu, OIpUBOASIINE K OHITHIO TPOU3BOJHOM.

[Tpon3BoaHas PyHKIUH, €€ TECOMETPUIECKUN 1 MEXaHUYECKHH CMBICIL.
Cxema BbIYUCIICHHS TPOU3BOAHOM. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
OcHoBHble npaBuiia AU PepeHInpoBaHUS.

[TpousBoaubie U AuddepeHInan BHICIINX TOPSIKOB.

®opmyna Teitopa.

Bo3spacTtanue 1 yObiBaHUE QYHKIIMH.

OkctpemyM pynkunu. Heo6xoaumbie U 1OCTATOYHBIE YCIOBHS SKCTPEMYMA.
Haubonbiiee n HanMeHblee 3HaueHne QyHKIIUU Ha OTPE3KeE.

BeimykiocTts 1 BoruyTocTh yHknmu. [leperno.

ACUMITOTHI.

YacTtHble TPOU3BOJHBIE (PYHKIINH HECKOJIBKUX MTEPEMEHHBIX.

OkcTpeMyM (PYHKIIMU HECKOIbKUX MEPEMEHHbIX.

Heob6xoaumele u noctaTtounslie yciaoBusi. Matpuiia ['ecce.

OkcTpeMyM (DYHKIHUU MIPU HAJTMYUU OTPAHUYEHUIA.

OkcTpeMyM (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.

Heob6xonumoe u nocratounoe ycinosue. Marpuna I'ecce.

HeonpeneneHHbIi HHTErpaj U €ro CBOMCTBA.

3aMeHa NePEeMEHHBIX U METOJ] HHTETPUPOBAHUS 110 YaCTSM.
HuTerpupoBanue palnoHaIbHBIX Apo0eit

OmnpeneneHH bl MHTETPal U €r0 OCHOBHBIE CBONCTBA.

®opmyna Herotona-JleitOHuna.

[TpunokeHns ONpeeIEeHHOr0 HHTErpasa.

3anauu, npuBoAIIKe K AU HepeHIuaIbHBIM YPaBHEHUSM.

[TonsTue o nudpepenmansHoM ypaBHeHnU. OO0IIee 1 YaCTHOE PELIeHHUS.
JuddepenumanpHble ypaBHEHUS € pa3IesSIOUIMMUICS TIEPEMEHHBIMU.
Jluneitnsle nudepeHnanbHble YpaBHEHHS IEPBOTO MOPSAKA.

Jlunelinple nudQepeHaTbHble  YpAaBHEHHMS C IOCTOSHHBIMH KO3 duumeHTamu

OIHOPOJHBIC.

53.

Jluneituple nuddepeHUANbHBIE YPaBHEHHMS C IOCTOSHHBIMU KO3 UIMEHTaMH

HCOOAHOPOJHBIC.

7 Pexomenayemasi Jureparypa

7.1 Ocnosnas numepamypa

1. Muckynos H.C. luddepennumanbHoe 1 MHTErpaIbHOE UCUMCICHUS B 2-X TOMax: Y4YeOHHUK
11t BTy30B - M: UnaTerpan-Ilpecc, 2003 r., 544

7.2 /lonoanumenvnas numepamypa
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2. Ky3nernos JI.A. COopHUK 3a1aHuii 110 BhICIIeH MatemaTuke. - CankT-IleTepOypr.: Jlans,
2008. - 239c.

8. Meroauveckue yKazaHus sl 00y4al0UIUXCH M0 OCBOEHHIO TUCIUILIHHBI

MeTtouka npenojaBaHusl JaHHON JMCLUIUIMHBI MPEIoaraeT YTeHue JIEKIHi, IpoBeIeHue
IPAaKTUYECKUX 3aHATHUH, IPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTAlLUN 110 OTAEIbHBIM (Hanboiee
CJIOKHBIM) crnienuduyeckuM mnpodieMam auciUIuHbL. [lpegycmoTpena camocTosTenbHas padora
CTYIEHTOB, a TaK)K€ INPOXOXKICHUE AaTTECTALMOHHBIX HCIBITAHUN IMPOMEXYTOYHOM aTTECTALMH
(9x3ameH u U GepeHITNPOBAHHBIN 3a4eT).

JlekuuM TOCBAIIAIOTCA  PACCMOTPEHHIO OCHOBHBIM  IOHSATHSIM, HaumOolee Ba)KHBIX
TEOPETHUYECKUX BOIPOCOB. B X01€e NeKuMii CTyJeHTaM ClIeAyeT IOATOTOBUTh KOHCIIEKTHI JICKIU:
KpaTKo, CXEMaTU4yHO, IOCJI€A0BAaTEeNbHO (DUKCUPOBATh OCHOBHBIE IIOJIOKEHMsSI, BBIBOJBI,
dbopmMynHupoBKH, 0000IICHNUS; TTOMEYaTh Ba)KHBIE MBICIH, BBLICISATH KIIOYEBHIE CIOBA, TEPMUHBI,
0003HaUUTh BOIPOCHI, TEPMUHBI, MaTepHaj, KOTOPBIH BBI3BIBACT TPYAHOCTH, IIOMETHTH U
IIONBITATECSI HAWTH OTBET B PEKOMEHAYEMOM JHTeparype. Eciim caMOCTOSATENpHO HE yaaercs
pa3o0paThCcsi B Marepuaie, He00XoauMo chopMyIMpoBaTh BONPOC U 3aJaTh IMPENOAABATENIO0 Ha
KOHCYJIbTAIlH, Ha IPAKTUUECKOM 3aHATUH.

[lenbto mpoBeAcHUs] NMPAKTUYECKUX 3aHATHM SIBJIAETCA 3aKPEIJICHUE 3HAHUM CTYJCHTOB,
IIOJIyUEHHBIX MMHU B XOJ€ HM3yY€HHUs IUCLUIUIMHBI Ha JIEKUUAX M CaMOCTOATENbHO. Bo Bpems
IIPAKTUYECKUX 3aHATUN PELIAIOTCA 3aJa4d [0 PAacCMaTpUBAacMbIM B Kypce€ JIEKIMH TeMaMm,
IPUMEHSTCS OCHOBHbIE IIOHATHS, TEOPEMBI, CBOMCTBA. CTYIEHT JI0JIKEH HAy4UTCsl peniath 0a30Bble
3aJa4d 10 KaKIOW TEME, a TaKK€ NPUMEHSTHh IMOJIYYCHHbIE HAaBBIKU JJI PEIUIECHUS PEAbHBIX
NPUKIAIHBIX 3a7a4

[Tpy m3yyeHUM TUCHMIUIMHBI UCHOJB3YIOTCS MHTEPAKTUBHbBIE METObl 00yUYeHMs, Hapumep,
JEKIMSA-BU3YyAIU3alys, MpeArnojararonas nojady Marepuaiga C HCIOJIb30BAHHEM TEXHUYECKUX
cpeAcTB 00yueHHs ¢ KpaTKMMHU KOMMEHTapUsIMHU JIEMOHCTPUPYEMBIX MaTepHalloB (IIPE3eHTaLH ).

9. Hepeqeﬂb l/lH(l)OpMaIlI/lOHHLIX TeXHOHOFHﬁ, HCIIOJB3YEMBIX MNPH OCYHIECTBJICHUHU
06p330BaTeJIbHOFO nmpouecca 1mo AUCHUILVIMHE, BKJIIOYass MEpeYeHb MNMPOrpaMMHOIoO
o0ecrnevyeHus u I/[l-lq)OpMaIlI/IOHHO-CleaBO‘lHI)IX CHUCTEM

9.1. Ilepeuenv uH@OPMAUUOHHBIX MEXHON0UIL, UCHOTILIYEMBIX NPU OCYU{ECHIBGIEHUU
obpasoeamenbHo20 npoyecca

—  DJIEKTPOHHBIE 00Pa30BATEIIBHBIE PECYPCHI;

—  HCIOJB30BaHUE CIIAN-TIPE3CHTALNH;

— UHTEPaKTUBHOE OOIIeHHEe C O0OYyYaloIUMUCA U KOHCYJIBTHPOBAHHE MOCPEACTBOM
WHTepHeT, UCIoNb3ys COLMANbHbIE CETH, CIIEIMATN3UPOBaHHbIE TPOTPaMMBbI (HarpuMep, Zoom), a
TaKKe 2JIEKTPOHHOU IOYTHI;

—  HCIIOJIb30BaHME AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEeIbHON CPEIbl.

9.2. Ilepeuenvs npocpammnozo obecneueHus, UCHONL3YEMO20 HPU OCYULECHIBICHUU
odpazoeamenvHo20 npoyecca
I[Ipy  OCBOCHWM JUCIUIUIMHBI  HCIIONB3YeTCs JIMIICH3MOHHOE IMPOTPaMMHOE
obOecnieucHuUe:

1. omepammonubsie cuctembl Astra Linux (Wam wWHas ONEpalOHHAs CHCTEMA,
BKIJIFOUEHHAs B PEECTP OTEUECTBEHHOTO MPOTPAMMHOT0 00eCIIeYeHHUS );

2. xoMmruiekT oducHeix mporpamm P-7 Odwuc (B cocraBe TEKCTOBOTO IMpoIeccopa,
MporpaMMbl  pabOTBl C AJIEKTPOHHBIMH TaOMUIIAaMH, MPOTPAMMHEIE CpEICTBa
peIaKTUPOBAHUS U JIEMOHCTPAIIUH MTPE3CHTALIHH );
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porpamma IIpoBEPKH TEKCTOB HA MIPEAMET 3aUMCTBOBAHUS «AHTHUILIATHATY.
10. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

Ha xadenpe nmeercs 4 aymuTopuu it IPOBEICHUS JICKIIMOHHBIX M MPAKTUYCCKUX 3aHITHIA.
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