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1. EJIM OCBOEHUA JUCHUITJINHBI

Lenbt0o OCBOCHMS AUCHUIUIMHBI «MaremaTtuka» sBiseTcsl (OPMHUpPOBAHUE Y CTYACHTOB
HAaBBIKOB JIOTUYECKOI'O MBIIJICHUSA; IPAKTUYECKMX HAaBBIKOB MCIIOJb30BaHUS MAaTEMaTH4YECKUX
METOO0B U (hopMyIl, a TaKKE O3HAKOMIICHHE C OCHOBAMM TEOPETUYECKUX 3HAHUI MO KJIACCUYECKUM
paszzgenaM MareMaTUKM U IOATOTOBKAa B OO0JIACTM MOCTPOECHHS W UCHOJB30BAaHUS Pa3JIMYHBIX

MaTEMATUYECKUX MOJENEH.
3agaun:

— NOJYYCHHUC OCHOBHOI'O INpPCACTABJICHUA O MATCMATUYCCKUX METOHdaxX JIsA PCHICHUA 3ada4d

U3MEPEHUs B

JKOHOMHKE, B

MH()OPMAMOHHBIX TEXHOJIOTUH;
— OCBOEHHE COBPEMEHHBIX METOJIOB U MAaTEMAaTUYECKOT0 HMHCTPYMEHTAPUS PEIICHU 3a/1a4

B OKOHOMUKEC.

YacTHOCTH, C

HCIIOJIb30BAHUEM COBPEMCHHBIX

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hucnunnuna «MareMaTtuka» OTHOCUTCS K 0a30BOM YacTH y4eOHOTO TUTaHA.
HpepeKanTm AVUCHUIUIMHBL: OUCHHUIITIMHA OIMUpacTCd Ha 3HAaHUC IMPEAMCTOB OCHOBHOH
00pazoBaTeIbHON MPOrpaMMBbl CpeHero (M0JTHOTO) 0011ero 00pa3oBaHus: MaTeMaTHKA.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA IO JUCHUIIJINHE

HnaHpreMHe PE3YIbTAThL 06yquI/1$1 o JUCHUIINIMHE, COOTHCCCHHBLIC C INNIAHUPYCMBIMU
pesynbTaTtamu ocBoeHus1 OITOIT (KoMIeTeHIMAMU U HHAMKATOPaMU J0CTHIKECHUS KOMITCTCHITHH).

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs 110

YpoBeHb
Kon hopmupyembix OCBOCHI JTUCITUTIIINHE, XapaKTePU3YIOIIHE ITaITbI
KOMIIETEHIIUH dbopMHUpOBaHM KOMIETEHITNH (TTOKa3aTean
KOMIICTECHIIUH
OCBOEHHST KOMITETCHIIUH )
OIIK-2. Cnocoben YacTuuHoe 3HaTh KOJWYECTBEHHBIE UM KaueCTBEHHBIC
OCYIIIECTBJIATH COOp, aHAIH3 U METOIbI aHanu3a npu MPUHATUN
00paboTKy JaHHBIX, YIPABJICHUYCCKUX PEIICHUH.
HEOOXOUMBIX TSI pEeIICHUS YMerp  OPUMEHATH  KOJMYECTBEHHBIE U
npoheCcCHOHANBHBIX 3a]1a4. KaueCTBEHHBIC METOJIbI aHaJIM3a MPHU MPUHATHH
MapKETUHTOBBIX YIIPABICHUYCCKUX PEIICHUH.
Biagers, MHCTpyMEHTaMU KOJIWYECTBEHHOTO H
KaueCTBEHHOTO  aHalu3a  JUIi  NPUHATHS
VIPaBICHUYECKUX PEIICHUH U  TMOCTPOCHHS
SKOHOMHYECKHX U (DMHAHCOBBIX MOJICIICH.
OIIK-3. Cnnoco6eH BrIOpaTh YactuuHoe 3HaTh KOJIHMYECTBEHHBIE M  KavyeCTBEHHBIE
MHCTPpYMEHTAJIbHBIE CPEACTBA METOIbI aHanmu3a npu NPUHATUN
00pabOTKH IKOHOMUYECKUX YIPaBICHYECKUX PEIICHUH.
JMAHHBIX B COOTBETCTBHHU C YMmers,  TOpUMEHSATH  KOJIMYECTBEHHBIE U

MOCTaBJICHHOM 3a7aueii,
MPOaHAIN3UPOBATh PE3YyIbTaThI
pacueToB U 000CHOBATh
MOJTYy4YEHHBIE BBIBOJIBI.

Ka4eCTBEHHbIE METO/Ibl aHAJIM3a MPU MPUHATUU
MapKETUHTOBBIX YIIPABIEHUYECKUX PEILICHHH.
Baangers, MHCTpyMEHTaMU KOJMYECTBEHHOTO U
KaueCTBEHHOIO  aHalu3a Ui [PUHATHS
YIOPaBIEHYECKUX PEIIEHUH U  IMOCTPOECHUS
SKOHOMHUYECKUX U (PMHAHCOBBIX MOJIEJIEH.




4. OPBEM U CTPYKTYPA JUCHUII/INHBI

TpynoeMKoCTh AUCIUIUTUHBI COCTABIISIET 8 3a4eTHBIX eANHHML, 288 yacos.

TemaTuyecKuil NJIaH
¢popma 00yuenus — 3ao0uHasn (yckopeHHoe o0yuenue Ha 6aze CI1O)

Bunbr yueOHO# paboThl,
5 BKJIIOYAs] CAMOCTOSTEIBHYIO o o DopmeI
'bEM YYCOHOU
& pabory CTYJIe(HTOB ) pa6y0m TeKyIIero KOHTPOIs
a 2} U TPYAOEMKOCTH (B Yacax
5 CIIECBAEMOCTH
Ne HaumeHoBaHue TeM u/unu 3 > o > C IPUMEHCHHUCM b ’
g o 2 3 HMHTEPAKTUBHBIX (bopMa
/n paszienoB/TeM IUCIUIITAHBI = = 2 e METOOB N
= ) o = 3 3 A MIPOMEKYTOUHOU
@) 5] = o = A 0
= S E| ©& @) (B wacax / %)
I3, g = = g 3 & aTTecTalun
T = % 3 & & o (no cemecmpam)
s | 8
= =
1 | Anamutuueckas reoMeTpus H
" R 1 21 32 [TepeatrecTarust
JUHerHas anredpa
2 BBeneunne B ananus 1 21 32 [lepeatTecranus
3 | Huddepenuunanbuoe
ucyucieHne GyHKIUNH OHON 1 21 32 [Tepeatrecrarus
IIEPEMEHHON
4 | Ilpumenenue
i hepeHInanTbLHOro
UCYUCIICHUS JUIS 1 22 32 [Tepearrecrarus
uccienoBanus pyHKIUHA U
NOCTpPOeHHUs TpaduKoB
5 | HeompenesneHHslit uHTErpan 1 22 32 [TepearTecTanys
6 | OmpeneneHHbli HHTErpal 1 22 32 [TepearTecTaiys
7 | OyHKIUH HECKOJIBKUX
YHKI 1 23 32 [Mepearrecrarus
HepEeMEHHBIX
8 | Paanl 1 23 32 [TepearTecraiys
9 | OGBIKHOBEHHbBIE
i depeHInanbHbIC 1 1 23 32 [MepeatrecTarus
pa3HOCTHBIE YpaBHEHHSI
3auer
Bcero 3a 1 cemecTp: 288
(nmepeaTtrecTanus)
3auer
Hroro o pucuuminge 288
(mepeatTecTanus)

3AOYHAS ®OPMA OBYUYEHUS
Copaep:xanue JJeKIIUOHHBIX 3aHATHI M0 AUCHUILIHHE
1 CEMECTP

PA3JIEJI 1. AHAJIMTUYECKASI TEOMETPUA Y INHEHHASI AJITEBPA

Tema 1.1. [IpsmoyronbHas u appuHAAS CUCTEMBI KOOPJAMHAT. METOl KOOPIWHAT.

Tema 1.2. KoMrmnekcHble yncia, 1eHCTBUS ¢ HUMU. 300pakeHne KOMILTIEKCHBIX YHCEIl Ha TIOCKOCTH.
Moayne W apryMeHT KOMIUIEKCHOrO 4YMcina. AnreOpandeckass W TpUrOHOMeTpudeckas (opmbl 3ammcu
KoMIuIekcHoro uucia. @opmyna Diiepa. IlokazatensHast (opma 3amucu KomiiekcHoro uncna. Kopau us
KOMIIJIEKCHBIX YHCE.

Tema 1.3. Bextopsl. JIuHeiiHble onepanuu Hajx BekTopamu. Hampasnsroliue KOCHMHYCHI M JIJIMHA
BEKTOpA. Y CIIOBHE KOJIIIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CxansgpHoe MpOM3BEIEHUE BEKTOPOB U €r0 CBOMCTBA. J[JIMHA BEKTOpA U YroJl MEXAY ABYMS
BEKTOpaMU. Y CJIOBHE OPTOrOHAIBHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cucrema BekTopoB. PasnoxeHue BekTopa 1o cucteMe BeKTOpoB. JIMHEHAas 3aBUCHMOCTD U
HE3aBUCHMOCTb, 0A3UCHI U paHT cucTeMbl BeKTOpOB. [IpocTtpancTBo R". OpTOroHanbHOCTS.




Tema 1.6. Matpunpsl. [efictBus ¢ matpunamu. OOpatHas matpuua. PaHr MaTpuisl.

Tema 1.7. Ompenenurenu. CpolicTBa omnpeaenuteneil. AnreOpandeckue AOMOIHEHUS U MHHOPHIL.
Brruucnenve onpeaenuTens pa3ioKeHneM Mo CTpoke (cTomoiy).

Tema 1.8. Cucremsl nuHelHBIX ypaBHeHUH. Merton [Maycca. Teopema Kponekepa-Kanemnu. @opmynst
Kpawmepa.

Tema 1.9. OnHopoaHbIE cCHCTEMBI TMHEWHBIX ypaBHeHUH. DyHIaMeHTaIbHasA CUCTEMA PEIIeHUH.

Tema 1.10. OO1iee pemieHre CHCTEMbI TMHEHHBIX YpaBHEHUH B BEKTOPHOM (opme.

Tema 1.11 YpaBHeHue JIWHMIA MIIOCKOCTU. PaznmmuHbie GopMBl ypaBHEHUS MPSIMOW Ha TIOCKOCTH.
Yron mexny npsaMbIMU. PaccTositHuEe OT TOYKH 10 TPSMOIA.

Tema 1.12 KpuBbsie BTOpOro TmoOpsAKa: OKPYXHOCTb, OJJUIMIIC, TurepOona, mapabona, uX
reoMeTpU4ecKHe CBOMCTBA U YpaBHEHHUS.

Tema 1.13. YpaBHEHHS IUIOCKOCTH W MpsAMON B NPSMOYTOJIBHOM CHCTEME KOOpAMWHAT. Y CIIOBHS
MapauIeIbHOCTH M TEePHEHIUKYIIPHOCTH. YTJIBl MEKIY ABYMS IUIOCKOCTSIMH, MEXKIY IABYMS MPSMBIMHU,
MEKAY TPSMOI | TUIOCKOCTHIO. [IpsiMble 1 TIOCKOCTH B a)(pMHHOM IPOCTPAHCTBE.

Tema 1.14. TloBepxHOCTH BTOpPOro mopsAKa. ['eoMeTpudeckre CBOMCTBA 3THX ITOBEPXHOCTEMH,
HcclieIoBaHne X (POPMBI METOJIOM CEYECHUH.

Tema 1.15. EBkmmuaoBo npoctpanctBo. HepaBenctBo Komm-byHsikoBckoro. OpToroHanbHbIH Oa3uc.
IMporecc oproronanu3anuu. PasnoxeHne BeKTopa 110 OpTOr OHAJILHOMY Oa3ucy.

Tema 1.16. CobGcTBeHHbIE 3HaYeHHS] W COOCTBEHHBIE BEKTOPHI MATPHIl U MX CBOMCTBa. Teopema o
Oazuce mpoctpaHcTBa R" W3 cOOCTBEHHBIX BEKTOpOB MaTpuilbl. COOCTBEHHBIE BEKTOPHI CUMMETPUYECKON
MaTpPHIIBI.

Tema 1.17. Ksagparuuneie ¢opmbl R". Tlonstne kaHoHuveckuit 6asuc. VYcioBue SkoOwu.
[MonokuTENBHO U OTPUIIATENLHO OlpeieTeHHbIe KBaapaTinunble hopmbl. Kputepuii CunbBectpa.

Paznen 2. BBEAEHUE B AHAJIU3

Tema 2.1. MuoxectBa. Onepanuy HajJ MHOXECTBaMHU. YWCIOBBIE MHOXECTBA. | paHM MHOXKECTB.
Muoxecta B R". Beimykibie MHOXecTBa U ux cBoiicTBa. CooTBeTcTBUE MHOXECTB. CUETHBIC M HECUETHBIC
MHOecTBa. OTHOmEeHns. OTHOIIEHNS TOXKAECTBA U YIOPSIT0YEHHOCTH.

Tema 2.2. Oynkumsa. OyakiuonanbHoe oTHomeHne. CoorBerctBue. CrocoOs! 3amanus. OCHOBHEIC
dJIeMEHTapHBIC (PYHKITUH, MX CBOMCTBA U TPadUKH.

Tema 2.3. YucnoBwle mocienoBaTenbHOCTH. Ilpemen dncioBoi MOCIEAOBATEILHOCTH. beCKOHEYHO
MaJible U OecKOHEUHO OombInue BeTHuiHbl. CBOHCTBA CXOASIIIXCS MOCTIE0BATEIBHOCTEH.

Tema 2.4. AnreOpandeckue KOMITO3UIIMA YHCIOBBIX ITOCIEAOBATEILHOCTEH W WX IPEIEbL.
Komnosnnuu ¢ HeompeneneHHOCThIO. IIpH3HaKM CylIeCTBOBaHHsI Ipelena MOHOTOHHOW OrpaHUYEHHOMR
nocienoBaTenbHocTH. [lepBbiii U BTOpol 3ameuatenbHble Tpenenbl. Jlemma Kanrtopa. Teopema bonbliano-
Beitepmurpacca. ITpusnak bonbsiiano-Koiu.

Tema 2.5. Monotonnbsie pynkiuu. Kommosunus u cynepniosunus ¢yaknui. [penen ¢yHkimu B
touke. [Ipenen ¢pynkumu B 6eckoHeuHocTH. [Ipenensr MOHOTOHHBIX (yHKIWA. HenmpepslBHOCTD (QYHKIWN B
Touke. HempephIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (yHKIUNA. THITBI pa3phIBOB.

Tema 2.6. CpaBHeHHE 0ECKOHEYHO MABIX (PYHKITHIL.

Tema 2.7. CpoiicTBa (YyHKIHH, HEMpPEPHIBHBIX HAa OTpe3Ke: OTrPaHWYEHHOCTh, CYIIECTBOBaHHUE
HauOOJNBIIEro ¥ HANMEHBIIIEr0 3HAaYeHUH, CYIIECTBOBAHHUE TIPOM ©KYTOUHBIX 3HAUCHUI.

Pazgen 3. TU®PEPEHIIUMATILHOE HCUUCJIEHUE ®YHKIIMA OJJHOH NEPEMEHHOMI

Tema 3.1. IlpousBomHas (pyHKUMH, €€ FEOMETPUYECKHH CMBICT M CMBICI B NPHKIAAHBIX 3a7adax
(cKOpoCTh, MIIOTHOCTD). DIACTUYHOCTE (QYHKIUH.

Tema 3.2. IlpaBuna HaxoxaeHHs Tpou3BOmHOW. [IpomsBomHas CIIOKHOW M 0OpaTHON (YHKITHH.
HuddepenuupoBanue GyHKUINH, 3aJaHHBIX HESIBHO M TAPAMETPUUECKH.

Tema 3.3. Ilomstue ¢ynkuuu, muddepenuupyemoit B Touke. Juddepennman ¢yHkumm u ero
reOMETPUYECKUN CMBICIT.

Tema 3.4. [IpousBoanble u qud hepeHITnaNbl BHICIIAX TTOPSIKOB.

Tema 3.5. Teopembl @epma, Pons, Jlarpanxa, Komu, ux npumenenue. [Ipasuno Jlonurans.

Tema 3.6. Muorowien u gopmyna Teitnopa. [pencrasnenue gynkuuii exp(x), sin(x), cos(x), In(1+x),
(1+x)° mo hopmyae Teitnopa.

Paznen 4. IPUMEHEHHUE JTUO®PEPEHIHUAJBHOT'O HCYUCJIEHUSA JJS UCCIEJOBAHUSA
®YHKIUHI U IOCTPOEHUS UX TPA®UKOB



Tema 4.1. YcrnoBus MOHOTOHHOCTH (YHKHHMU. OKCTpeMyMbl (YHKUWH, HEOOXOIMMOE YCIIOBHE.
Hocrarounslie ycnoBus. OTHICKaHWE HAMOOIBIIEr0 M HAUMEHBIIEr0 3HAaYeHNH QyHKIMHY, AuddepeHnupyemMon
Ha OTpe3Ke.

Tema 4.2. MccnenoBanue BeIMyKIOCTH GyHKIUU. Touku nepernda.

Tema 4.3. Acumnrotsl rpaduka QyHKINH.

Tema 4.4. OOmiast cxeMa ucclieoBaHus (YHKIIMU U IOCTPOCHUS ee rpaduka.

Tema 4.5. YpaBHeHHe KacaTeTbHON M HOPMaJIU K TUIOCKON KPUBOM B JaHHOW TOUKE.

Pasgen 5. HEOIIPEAEJIEHHBII HHTETPAJI
Tema 5.1. IlepBooOpaznast ¢yHkuus. HeompeneneHHbIi WHTErpan W ero cBoicTBa. Tabnuia
HWHTETPaoB.
Tema 5.2. Meronsl UWHTErpupoBaHHs. 3aMeHa IIEPEMEHHOH, WHTErpHUpPOBaHHE TIO YaCTSIM.
WnTerpupoBanne  palMOHaJbHBIX  BBIPAXKCHUH,  TPUTOHOMETPUYECKUX  (YHKIWH,  HEKOTOPBIX
WppanHoHaNbHEIX QyHKIMN. [ToHsTHE 0 HEOEpyIIMXCSl HHTErpaiax.

2 CEMECTP

Pazzen 6. ONTPEJIEJIJEHHBIA MHTET PAJT

Tema 6.1. 3amaun, TPUBOIANINE K MOHSATHIO ONpeneleHHOro uaTerpana. OnpeneneHHbplid HHTETpal,
€ro reoMeTPUYECKUM CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna HproTona-JleiiOHuIla, ee TpUMEHEHHWE /I BBIUMCIEHUS OIpeeeHHBIX
WHTErpasioB.

Tema 6.3. 3amena nmepeMeHHOM B OPEIETIEHHOM HHTErpaje, MHTErPUPOBAHUE T10 YaCTIM.

Tema 6.4. [IpunoxkeHus onpeneneHHbIX HHTETPAJIOB.

Tema 6.5. HecoOcTBeHHBIE HHTErpayibl. VIHTErpupoBaHHE HEOIPAaHUYCHHBIX (YHKIUHA W 110
OCCKOHEUHOMY TPOMEXKYTKY. HecoOCTBEHHbIE WHTErpaibl OT TOJOKUTENbHBIX (yHKumiA. [1pu3Haku
CpaBHEHUSI.

Tema 6.6. JIBoifHONH W TPOWHON HWHTETpalibl, WX CBOMCTBA. BBIYHMCIIEHWE KpPATHBIX HHTETPAJIOB
MTOBTOPHBIM HHTETPUPOBAHUEM.

Paznen 7. ®YHKIIMN HECKOJIbKUX IEPEMEHHbBIX

Tema 7.1. O®OyHkumm HecKONbKHMX TmepeMeHHbIX. OOmacte ompenenenus. Ilpemen dyHKINN.
HenpepbIBHOCTE.

Tema 7.2. Yactaple npousBomabie. [lomHbIN auddepeHnnan, ero reoMeTpUIeCKH CMBICH, CBSI3b C
YaCTHBIMH MIPOU3BOJHBIMHY, IPIMEHEHHE B TPUOIMKEHHBIX BHIUNCICHUSX.

Tema 7.3. YacTHble TPOM3BOMHEIC W TONMHBEIC AM(dEepeHINAIB BEICITUX MOPSIKOB. HezaBHCHMOCTh
CMEMIaHHBIX MPOU3BOIHBIX OT MOPSAIKA Au(QepeHITHPOBAHHUS.

Tema 7.5. DxctpeMymbl (DYHKIIMM HECKOJIBKHX TMepeMeHHBIX. HeoOxoammoe yciaoBHe dKCTpeMyma.
HawnGonpiiee n HanMeHbIiee 3HAUYSHNS] QYHKIUN B OTPaHUYCHHON 3aMKHYTOH 00JIacTH.

Tema 7.6. YcnoBHbil skcTpemyM. Meron mHoxuteneid Jlarpanxa. Ilpumepsl mpUMeHEHUN mIpu
MTOMCKE ONTUMAIHHBIX PEIICHHA.

Paznen 8. PSAJIbI

Tema 8.1. Ilonstue uucnoBoro psga u ero cxoaumoctu. Kpurepuid Komm cXxoquMOCTH 4UCIOBOTO
psna. Heobxomumoe ycnosue cxoqumoctu. CBONCTBA CXOISMIINXCS PSIIOB.

Tema 8.2. Ilpu3Haky CXOIUMOCTH PSAJOB: OOMIMK TPW3HAK, MPU3HAK CpaBHEHHs, npu3Hak Ko,
npu3Hak JlamamOepa, mHTErpanbHbIi npuszHak Komm.

Tema 8.3. [loHsTHE 3HAKOIIEPEMEHHOTO Psifia, aOCOMIOTHO CXOSILErocs psiaa, YCIOBHO CXOJSIIErocs
pana. Teopema Jupuxie. Teopema Pumana.

Tema 8.4. [lonsTue 3HaKOUepenytomerocs psnaa. [lpusnak JleiOnua.

Tema 8.5. Ilonstue pynxkunonansHoro psaa. O6macts cxogumoctu. Kpurtepuii Komm pasHOMepHOM
cxogumoctu. [Ipusnak Beiiepirpacca.

Tema 8.6. CBoliCTBa paBHOMEPHO CXOJSIINXCS PSIOB.

Tema 8.7. Crenennsie psinapl. Teopema AGensi. Pamuyc cxoamMocTu M crocoObl €ro onpeneieHusl.
CBOJCTBa CTENEHHBIX PS/IOB.

Tema 8.8. MHTerpupoBanue u quddepeHInpoBaHne CTEIEHHBIX PSIIOB.



Tema 8.9. Psanwr Teitnopa u Maxknopena. [IpuMmeHenne psaoB K NprUOIHMKEHHBIM BEIYUCICHUSIM.

Paznen 9. OBBIKHOBEHHBIE TU®O®EPEHIIUAJBHBIE U PASHOCTHBIE YPABHEHUS

Tema 9.1. Juddepenuunansasie ypaBHeHHs mepBoro nopsaka. OCHOBHBIE MOHSATHS: OIpeeeHue,
petenue, obliee pelieHne, yactHoe pemenne auddepeHnnaIbHoro ypaBHEHUs IEpBOro mopsiaka. Teopema
Komm o cymecTBoBaHMM M €IMHCTBEHHOCTH pemieHusi (0e3 moka3aTenbcTBa). MHTerpanbHash KpHUBasl
Hauvanbubie yenoBus. 3amgaya Komm. OcoOble Touku. ['eomeTpuuecknii CMbICT ypaBHEHHUS IIEPBOTO MOPSIKA.
OneMeHThl KaueCTBEHHOT 0 aHaJIn3a.

Tema 9.2. Tuddepennmansupie ypaBHEHHsI TIEPBOTO OPsSAKa. Buabl ypaBHEHUI 1 METOABI pelleHHS.
YpaBHEHUs C pa3IeisOIMMUCs nepeMeHHbIMU. Henonnble ypaBHeHus. JIuHeliHble ypaBHEHHUsI, OJJTHOPOJHBIE
Y HEOJAHOPOHBIE.

Tema 9.3. luddepeHnmanpabie ypaBHeHHsI BTOporo mnopsaka. OcHoBHbIC noHsTHs. Teopema Komu o
CYIIECTBOBAHUU M EIWHCTBEHHOCTH pemieHus (0e3 JgokazaTenbcTBa). 3agaua  Komu. YpaBHeHUs,
JIOITyCKAroIMe TOHMKEHNE TTOPSIKA.

Tema 9.4. lnddepeHnnanbHbie ypaBHEHUsT BTOPOTo Mopsiika. JInHeliHble ypaBHEHUs, OTHOPOIHbIC U
HEOHOPOTHEIE.

Tema 9.5. JluneitHpie nuddepeHIUATBHBIE YpaBHEHHST BTOPOTO TMOpSAKA C IOCTOSHHBIMHU
ko unmentamu. Kpaesas 3amaqa.

Tema 9.6. uddepeHumansHbie ypaBHEHHsS BBICHIMX TOpsAkoB. CucreMa ypaBHEHHH IIEPBOTO
nopsiaka. Hopmanbhas ¢opma. Teopema Komm. 3agaua Komm u kpaeBas 3afaua Ui ypaBHEHHS N-TO
nopsiika. JIuHelHble ypaBHEHUs N-ro mnopsnaka. JInHelHble ypaBHEHUS N-TO IMOPSAJIKA C IOCTOSHHBIMHU
KO3 PUIIMEHTaMH.

Tema 9.7. JluneiiHbie OOBIKHOBEHHBIC pa3HOCTHbIE ypaBHeHUs. OcHoBHbIE TOHATHsA. CeTku U
cerounble pyHKIuu. OTHOPOTHBIE M HEOMHOPOIHBIE ypaBHEHHs. CBOWCTBA pEIICHUH.

Tema 9.8. Pemenne nuHEHHBIX OOBIKHOBEHHBIX pa3HOCTHBIX YpPAaBHEHHH C ITOCTOSTHHBIMHU
ko3 unmentamu. Ilpumepst. CrucreMbl TMHEHHBIX Pa3HOCTHBIX YPaBHEHUH IIEPBOTO MOPSIIKA.

Copepixanue NpaKTHYECKUX 3aHATHI 10 JMCHUIIMHE
1 CEMECTP

PA3JIEJI 1. AHAJIMTUYECKASI TEOMETPUA Y INMHEHHAS AJITEBPA

Pemenne 3aga4 mo temam.

Tema 1.1. KommuiekcHbIe unciia, IeHCTBUS ¢ HUMH. M300pakeHre KOMIUTEKCHBIX YHCENT Ha TUIOCKOCTH.
Monyne M apryMeHT KOMIUIEKCHOrO 4ucna. AnreOpandeckass M TPUTOHOMeETpudeckas (HOpMBbl 3amucH
KoMmIuTekcHoro uncia. @opmyna Diinepa. Ilokasarenprast gopma 3amicu KoMIDieKCHOro yucia. KopHu w3
KOMIIJICKCHBIX 4Hcell. Bekropsl. JIuneiHble onepanuu Hax Bekropamu. CKalsgpHOE NPOU3BENECHUE BEKTOPOB
U ero cpoicra. J[mMHA BEKTOpa W yroia MexAy AByMms Bektopamu. 1.5. Cucrtema BekTOpoB. Pazmokenume
BEKTOpA 10 CUCTEME BEKTOPOB.

Tema 1.2. Marpumpl. [etictBust ¢ matpuriamu. OOpatHas marpuna. Panr matpunsl. OnpemenuTeny.
CeoiicTBa ompenenurteneil. AnreOpamduecKrie OMOMHEHWS W MHHOPHL. BBIUWCIEHUE OINpEeNeNnTens
pasnoxeHneM 1o cTpoke (cronoiy). Cucremsl TUHEWHbIX ypaBHeHmidl. Meron ["aycca. Teopema Kponekepa-
Kanemmu. ®opmynsl Kpamepa.

Tema 1.3. OnHoponmHble CUCTEMBl JIMHEUHBIX ypaBHeHUU. (DyHAaMeHTalbHas CHCTEMAa pELICHUI.
OOmree pereHre CHCTEMBI JIMHEHHBIX ypaBHEHHWH B BEKTOpHOW ¢opme. YpaBHEHHE IMHUHN IIOCKOCTH.
Paznuunble GopMmbl ypaBHEHUS! MPSMOM Ha IUIOCKOCTH. YTOJI MEXKAY NpsIMBIMH. PaccrosiHMe OT TOYKH 10
OpsSMOil.

Tema 1.4. KpuBsie BTOpOro nopsiika: OKpy>KHOCTb, 3JUIMIIC, TUIIepOoIa, mapadona, uX reoMeTpuIecKue
CBOMCTBA W YpaBHEHHUS. YPaBHEHUS IJIOCKOCTH M MPSIMOW B MPSAMOYT'OJBHONW CHCTEME KOOPAMHAT. Y CIIOBHS
NapajviebHOCTH W HEPHEHAUKYJISIPHOCTH. YTIbl MEKIY ABYMS IUIOCKOCTSAMH, MEXKIY ABYMSI HPSMBIMHU,
MEXKAY OpAMoi M 1utockocTbio. [IpsMble n mockoctu B aduHHOM mpocTpaHcTBe. IloBepXxHOCTH BTOPOro
nopsizka. ['eomerpruyeckne CBOMCTBA STHX MMOBEPXHOCTEH, HCCIIEAOBAHUE UX (POPMBI METOAOM CEUECHUI.

PA3JEJI 2. BBEJEHUE B AHAJIN3
Pemenne 3agad mo temam.
Tema 2.1. ®ynkuus. OynkunoHanasHoe oTHomeHue. CoorBercrBue. CrnocoOwl 3anganusa. OCHOBHBIE
3JIeMEeHTapHbIe PYHKINH, UX CBOHCTBA U rpadHKH. UYucnoele nocienoBarenbHOCTH. llpenen 4mcnoBoit



MOCTIEIOBATEILHOCTH. bBeCKOHEUHO Mainbie U OSCKOHEYHO Oonbliue BeMWYuHBL CBONCTBA CXOISIIMXCS
MOCTIEIOBATENILHOCTEH. ANreOpandeckue KOMITO3UIIUU YHUCIIOBBIX TIOCIENOBATEILHOCTEH W WX MPEICIbI.
Kommnozunuu ¢ HeompeneneHHOCThI0. [lpu3Haku cyiecTBOBaHMs MpeAeiia MOHOTOHHOM OrpaHHYEeHHOM
nocnenoBaTenbHocTU. [lepBriif 1 BTOpO 3ameuatenbHbie npenenbl. Jlemma Kantopa. Teopema Bombiano-
Beiiepmtpacca. Ilpusnax bonbnano-Kormm.

Tema 2.2. [lpenen ¢yukuuu B Touke. [Ipemen ¢yHkumm B OeckoHeuHOCTH. [Ipenensl MOHOTOHHBIX
GyHKIUH. HenpepriBHOCTh (pyHKIMI B Touke. HempepbIBHOCTH OCHOBHBIX BJIEMEHTApHBIX (DYHKIHUH.
Turbl pa3peIBOB. CpolicTBa (pyHKIIMH, HEMpPEphIBHBIX HA OTPE3KE: OrPaHUYCHHOCTh, CYIIECTBOBAHHE
HauOOJIBIIIEr0 M HAMMEHBIIIErO 3HAaYCHUH, CYIIECTBOBAHHUE IIPOM ©KYTOUHBIX 3HAUCHUH.

PA3JIEJI 3. IM®DEPEHIMAIBHOE UCYUCJIEHUE ®YHKIUIA OJTHOM MEPEMEHHOM

Pemenue 3aa4 no remam.

Tema 3.1. [lpousBomHas (QyHKIIMH, €€ TC€OMETPUYECKHIA CMBICI W CMBICI B NPUKIATHBIX 3ajadax
(CKOpOCTB, MIIOTHOCTB). DNacTUYHOCTh QyHKIMH. [IpaBuiia HaXOXKIEHUS IPOU3BOIHOM.

Tema 3.2. TIpousBogHas cnoxkHoi n oOpatHOH ¢GyHkuuu. JuddepeHnpoBanne GyHKIMHA, 3aJaHHBIX
HESIBHO M MTApaMeTPHYECKH.

Tema 3.3. Tomstne QyHkum, muddepenuupyemoir B Touke. Hduddepennman ¢yHknmu u ero
reomeTpudeckuii cMpici. [Ipon3BojHble U AuddepeHIInaNbl BEICIIHX MTOPSIKOB.

Tema 3.4. Teopemsr ®epma, Poms, Jlarpamxka, Komm, wx mnpumenenwe. Ilpasmmo Jlomuramns.
Muorowiedn u ¢opmyna Teinopa. Ipencrasienune ¢ynkimii exp(x), sin(x), cos(x), In(1+x), (1+x)° mo
dhopmyme Tetinopa.

PA3JEJ 4. IPUMEHEHUE JU®P®EPEHIIUAJIBHOI'O UICUUCJEHUA JJIs1
HCCJIEJOBAHUSA ®YHKIIUN U TIOCTPOEHUSA I'PAGUKOB

Pemienue 3a1a4 no remam.

Tema 4.1. YcioBus MOHOTOHHOCTH (DYHKIHH. OKCTpeMyMbl (YHKIUH, HEOOXOAUMOE YCIIOBHE.
JocTtaTouHble yCIOBUS.

Tema 4.2. OTbiCKaHME HaWOONBIICIO M HAUMEHBIICTO 3HAaYeHUH (yHKIuU, auddepeHnrpyemMoi Ha
oTpe3Ke.

Tema 4.4. VccnenoBaHue BBITYKIOCTH QYHKIINH.

Tema 4.5. Touku nepernba. Acumnrorsl rpaduka pyHknun. OOInas cxema UccieAoBaHuA QYHKIUN 1
TIOCTpOEHUS ee rpaduka. Y paBHEHHE KacaTeIbHON W HOPMAJIH K TUIOCKOH KPUBOM B JAHHOH TOYKE.

PA3JIEJI 5. HEOIIPEJIEJTEHHBIA UHTETI PAJI.
Pemenue 3amay no temam.
Tema 5.1. IlepBooOpa3znas ¢pyHkmms. HeonpeneneHHbIi HHTETPA U €r0 CBOMCTBA.
Tema 5.2. Tabnwia HHTETPAIIOB.
Tema 5.3. Meroap! HHTErpUPOBaHMS. 3aMeHa TIepeMEHHON, HHTETPHUPOBAHUE TI0 YaCTSIM.
Tema 5.4. HTErpHpOBaHNE PallMOHATIHHBIX BBIPAXKEHHUH, TPUTOHOMETPHUECKIX (DYHKITMH, HEKOTOPHIX
vppanuoHanbHbIX QyHKIWH. [loHATHE 0 HEOEpyIIMXCSl HHTErpaax.

2 CEMECTP

PA3JIEJI 6. ONIPEJIEJIEHHBII MHTET PAJI

Pemenne 3aga4d mo remam.

Tema 6.1. 3agaun, NpUBOIAIINE K OHATHIO ONPEAEICHHOro nHTerpana. OnpeneacHHbI HHTErpall, ero
Tr€OMETPUYECKUI CMBICT U CBOMCTBA.

Tema 6.2. ®opmyma Hsiorona-JleliOHUIa, €€ TpHUMEHEHHWE /I BBIYUCICHUS ONpEACTIeHHBIX
HMHTErpasioB. 3aMeHa IIEPEMEHHOM B ONIPEAEIEHHOM HHTETpalle, MHTETPUPOBAHUE 10 YaCTAM.

Tema 6.3. [lpunoxeHus ompeneneHHbIX WHTerpanoB. HecoOcTBeHHbIe MHTerpansl. MHTErprpoBanme
HEOrpaHWYCHHBIX (QYHKUMH U 10 OecKOHEYHOMY NPOMEXYTKy. HecoOcTBeHHble WHTErpajbl OT
MOJOKUTENbHBIX (pyHKUMHA. [IpU3Haku cpaBHEHHS.

Tema 6.4. JIBoWHOM M TpOMHON HHTErpajbl, UX CBOWCTBA. BBIUMCIIEHME KpaTHBIX HHTETPaJiOB
ITOBTOPHBIM UHTETPUPOBAHUEM.

PA3JEJ 7. PYHKIIMN HECKOJIBKUX IEPEMEHHBIX
Pemenne 3agad mo temam.



Tema 7.1.  DyHKUMM HECKONbKUX mepeMeHHbIX. OOmacth onpenenenus. Ilpemen dyHkuum.
HenpepriBHocts. YacTHbie mpousBomubie. [lonueii auddepeHunan, ero reoMeTpuuecKiii CMBICIH, CBS3b C
YaCTHBIMU MTPOU3BOAHBIMH, IPUMEHEHNE B TPUOINKCHHBIX BEIYUCICHHUSX. YacTHblE IPOU3BOIHBIE W
nojHble JuQQepeHransl BBICIIMX MNOPSIKoB. He3aBUCHMMOCTh CMENIaHHBIX TPOU3BOJAHBIX OT MOPSIKa
muddepeHupoBaHusl.

Tema 7.2. DkcTpeMyMbl (PYHKIMHM HECKOJIBKMX IMepeMeHHBIX. HeoOxoauMoe yciaoBUE SKCTpeMyMa.
Haubonbiiee n HauMenblee 3HaueHNsT QYHKIWU B OTPaHUYEHHOM 3aMKHYTOW 00JIacTH. Y cnoBHbIN
s3kcTpeMyM. Meron MHOxuTenel Jlarpanxa. [IpuMeps! IpUMEHEHUH IPU ITOMCKE ONTUMAJIbHBIX PELICHU.

PA3JEJ 8. PAABI

Pemenue 3aa4 no remam.

Tema 8.1. Ilonsatue uucnoBoro psna u ero cxoaumoctu. Kpurepuit Komu cxoguMocTu 4ncioBoro
psna. Heobxonumoe ycimoBue cxomumoctd. CBOMCTBa CXOASIIUXCS PSAAOB. [IpU3HAKM CXOMUMOCTH PSJIOB:
o01muMii mpu3HaK, MpU3HaK cpaBHeHUs, npu3Hak Ko, mpusHak Janambepa, naTerpanbHbli npusnak Komm.

Tema 8.2. TloHsiTHE 3HAKONIEPEMEHHOT'O Psifia, aOCONIOTHO CXOAALIETOCs PSia, YCIOBHO CXOJSIIETOCs
psana. Teopema Iupuxie. Teopema Pumana. Ilonsitue 3uakodepenyromierocs psana. [Ipusnak Jleii6auta.

Tema 8.3. [lonsatne ¢ynkiuonansHoro psaa. O6macte cxogumoctu. Kpurepuit Komm paBHoMepHO#H
cxonumoctu. [lpusnak Beliepmtpacca. CBoiicTBa paBHOMEPHO CXOAALINXCS PSJIOB.

Tema 8.4. Crenennbie psaapl. Teopema AOGems. Paanyc cxommMocTwm W CIOCOOBI €ro OmpeneseHHs.
CpoiicTBa cTeleHHbIX pPANOB. MHTerpupoBanne u nudQepeHnrpoBaHHe CTENMEeHHBIX pPAaoB. 8.9. Psbl
Teitnopa u Makinopena. [IpuMmeHenne psIoB K TpUOIMKEHHBIM BBIYUCICHUSIM.

PA3EJ 9. OBbIKHOBEHHBIE TU®PEPEHIIUAJIBHBIE U PABHOCTHBIE YPABHEHUSI

Pemenue 3aa4 no remam.

Tema 9.1. JIuddepeHumansupie ypaBHeHUs TepBoro mopsaka. OCHOBHBIC TIOHSTHS: OIpeseseHue,
peienne, odliee perieHne, YactHoe penienne auddepeHInaIbHoro ypaBHEHUs IepBoro mopsijka. Teopema
Komm o cymecTBoBaHWM M EIWHCTBEHHOCTH pemieHus: (0e3 jokasaTeibcTBa). MHTerpanbHas KpHBasl.
Hauansasie ycmosus. 3amada Kommu. OcoOpie Toukn. ['eoMeTprdeckuii CMBICT YpaBHEHHS TIEPBOTO MOpPsIIKa.
DneMeHTHI KaueCTBEHHOT O aHaN3a.

Tema 9.2. luddepeHnmanbable YpaBHEHUS TIEPBOTO MOPAIKa. BUIBI ypaBHEHUN W METOIBI P CIIICHHS.
YpaBHEHUA ¢ pa3eNsomuMucs nepeMeHHbIMA. HenonHbie ypaBHeHus1. JIMHeiiHbIe ypaBHEHUS, OJHOPOJIHbIE
Y HEOAHOPOIHBIE.

Tema 9.3. uddepenunansasie ypaBHeHHS BTOporo mnopsaka. OcHoBHBIE mMOHATH. Teopema Komm o
CYIIECTBOBAaHWM W E€IWHCTBEHHOCTH pemeHus (0e3 mgokazaTenbcTBa). 3amaya Komm. YpaBHeHHS,
JOITyCKAOIIN e TIOHMKEHUE TTOPSIKA.

Tema 9.4. Iuddepennmansapie ypaBHEHHSI BTOPOro TOpsiaka. JInHelHbIe ypaBHEHHUS, OIHOPOIHBIE U
HEOTHOPOTHBIE.

Tema 9.5. Jluneitnple puddepeHnnansHble ypaBHEHHS BTOPOrO TOPSAKA C TOCTOSHHBIMH
kodpdunmentamu. Kpaepas 3amaqa.

Tema 9.6. luddepernnansapie ypaBHEHHs BBICIIHX TOPsAAKoB. CUCTeMa ypaBHEHHI IEPBOTO MOPSIIKA.
Hopmanpnas dopma. Teopema Komm. 3amawa Komm m kpaeBast 3afada Juig ypaBHEHHS N-TO TOPsAKa.
Jlunelinple ypaBHeHHsT N-ro mnopsaka. JIMHEWHble ypaBHEHHsT N-TO MOpsAKa €  MHOCTOSHHBIMHU
KO3 PUITHEHTAMHU.

Tema 9.7. Jluneiinpie 0OOBIKHOBEHHBIE pa3HOCTHBIE YpaBHeHHS. OcHOBHBIE OHATHS. CETKU U CETOYHBIE
¢hysaxun. OqHOPOAHEBIE U HEOJHOPOJHBIE ypaBHeHHsI. CBOICTBA pelIeHHIA.

Tema 9.8. PemeHne nWHEWHBIX OOBIKHOBEHHBIX pa3HOCTHBIX YPaBHEHHUH C TOCTOSHHBIMHU
ko3 durmentamu. [Ipumeprr. CrcTeMbl IMHEHHBIX Pa3HOCTHBIX YPaBHEHUH ITEPBOTO TOPSIIKA.

3AOYHAS ®OPMA OBYUYEHMUSI (yckopenHoe o0yueHue Ha 6aze CITO)
Coaeprxanue 11 CHUILIHHBI

PA3JEJI 1. AHAJIMTUYECKAS TEOMETPUSA U JINHEWUHAS AJITEBPA
Tema 1.1. IIpssmoyronbHas 1 adduHHAS CHCTEMBI KOOPAUHAT. MeTo KOOpAHHAT.
Tema 1.2. KoMrmnekcHble yncia, AedcTBUs ¢ HUMU. M300pakeHre KOMIUIEKCHBIX YHCEN Ha TUIOCKOCTH.
Moayns U apryMeHT KOMIUIEKCHOro uucia. AnreOpawdeckass W TpPUTOHOMETpUYecKas (OPMBbI 3aMUCH



KomIiekcHoro yucia. @opmymna Diinepa. IlokazatensHas ¢opma 3amucu KomiuiekcHoro uncna. Kopau us
KOMIUIEKCHBIX YHCEN.

Tema 1.3. Bextopsl. JluHeiiHble onepanuu Haja BekTopamu. Hampapnsroniue KOCMHYCHI U JUIMHA
BEKTOpa. Y CIIOBHE KOJIITMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CxangpHoe Mpon3BeeHNE BEKTOPOB U €ro CBOMCTBA. J[JIMHA BEKTOpa U Yroll MEXAY ABYMS
BEKTOpaMU. Y CJIOBHE OPTOrOHAIBHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cuctema BekTOpoB. PaznoxxeHne BeKTOpa o cUCTeMe BEKTOPOB. JIMHeHHAs 3aBUCUMOCTD U
HE3aBHCHUMOCTh, 0a3KCHI M PaHT cucTeMbl BekTopoB. [IpocTpancTBo R". OpToroHanbHOCTB.

Tema 1.6. Matpunpl. [eticteus ¢ Mmatpunamu. OOpatHas Matpuna. PaHr MaTpuibl.

Tema 1.7. Ompenenurenu. CBoiicTBa ompeaenuteneil. AnreOpandeckue AOMOIHEHHS W MHHOPBI.
BrruncieHue onpeneauTens pa3iokeHHEM 0 CTPOKE (CToOIY).

Tema 1.8. Cucremsl nuHelHBIX ypaBHeHUN. Merton [Maycca. Teopema Kponekepa-Kanemmu. @opmyinst
Kpawmepa.

Tema 1.9. OmHOpOIHBIE CUCTEMBI JTMHEHHBIX ypaBHeHM. DyHIaMeHTaIbHAS CHCTEMa PEelIeHn .

Tema 1.10. OO1iee pelieHre CHCTEMbI IMHEHHBIX YpaBHEHUH B BEKTOPHOH (opme.

Tema 1.11 YpaBHeHHe JMHHIA IIOCKOCTH. PaznmmuHble GoOpMBlI ypaBHEHUS NMPSIMOW Ha TUIOCKOCTH.
Yron Mmexay npsaMbIMU. PaccTositHue OT TOYKH 10 TPSMOHA.

Tema 1.12 KpuBsie BTOpPOro TmOpsaKa: OKPYXHOCTb, JJUIMIIC, TuIepOoia, mnapaboia, HUX
TeOMETPUIECKHE CBOMCTBA U YPaBHEHHUS.

Tema 1.13. YpaBHEHHS IUIOCKOCTH W TPSMOW B NPSMOYTOJIBHOM CHCTEME KOOPAWHAT. Y CIIOBHS
MapayuIeTbHOCTH M TEePHEHIUKYIIPHOCTH. YTIBI MEXKIY IBYMS IUIOCKOCTSMH, MEXKIY IBYMS HPSMBIMHU,
MEXKIY TPSMOI | TNIOCKOCTBIO. [IpsiMble ¥ TUIOCKOCTH B a)(pMHHOM IPOCTPAHCTBE.

Tema 1.14. IloBepxHOCTH BTOpOro mopsaka. ['eoMeTpudecKHe CBOMCTBA OSTHX ITOBEPXHOCTEH,
HCCclieIoBaHne X (POPMBI METOJIOM CEYESHUH.

Tema 1.15. EBkmunoBo npoctpanctBo. HepaBenctBo Komm-byHsikoBckoro. OpToroHaibHbIH Oa3uc.
[Iporecc oproronanuzanuu. Pasnoxkenre BEKTOpa Mo OpTOrOHAIBHOMY 0a3ucy.

Tema 1.16. CoOcTBeHHBIC 3HAYCHHUS W COOCTBEHHBIC BEKTOPHI MAaTpHIl M MX CBOWcTBa. Teopema o
0asuce mpoctpancTBa R" U3 COOCTBEHHBIX BEKTOPOB MaTpwilbl. COOCTBEHHBIE BEKTOPHI CHMMETPUYECKOM
MaTpPHIIBI.

Tema 1.17. Ksamparuunsie ¢opmbl R". Tlomstue xaHoHuueckuii ©Oasuc. YcioBue SIkoOw.
[MonoXkuTENBFHO U OTPUIIATENLHO OIpeieTeHHbIC KBaapaTinunble hopmbl. Kputepuii CunbBectpa.

Pazpnes 2. BBEJIEHUE B AHAJIN3

Tema 2.1. MuoxectBa. Omepanuu HaJg MHOKeCTBaMH. UMCIOBbIe MHOXECTBAa. |'paHH MHOMKECTB.
MmuoxectBa B R". Brimykiiele MHOXKECTBAa U MX cBoWcTBa. COOTBETCTBHE MHOXKECTB. CUETHBIC M HECUCTHBIC
MHOxecTBa. OTHOmeHus.. OTHOLIEHNS TOXKAECTBA U YIOPSAA04EHHOCTH.

Tema 2.2. ®dynknusa. OynaknuonansHoe otHomeHne. CoorBercrBue. CriocoObl 3aaanus. OCHOBHBIE
aneMeHTapHbIe (YYHKITHH, UX CBOMCTBA U TpaduKu.

Tema 2.3. YucnoBsle mociaeAoBateabHOCTU. Ilpenen 4ncinoBod MOCIEAOBATENBHOCTU. bECKOHEUHO
Masble ¥ OecKOHEeYHO Oombinue BeTMYrHbL. CBOICTBA CXOISIIMXCS TIOCIEN0BATENbHOCTEH.

Tema 2.4. AnreOpanyeckie KOMIIO3WIIMKA YHCIOBBIX MOCTENOBATEIPHOCTE W WX MpEelbl.
KomMnosunuu ¢ HeompeneneHHOCThIO. IIpu3Haku CyllecTBOBaHUsI Ipeldena MOHOTOHHOW OrpaHMYEHHOMR
nocienoBaTenbHOCTH. [lepBrid U BTOpOM 3ameuatenbHble npenensl. Jlemma Kantopa. Teopema bonbuano-
Beitepmrpacca. [Ipusnak bonsnano-Komu.

Tema 2.5. Monoronsble ¢yHKumu. Kommosumus u cynepriozuiins Qyakuuii. [Ipegen ¢yHkimu B
touke. [Ipenen ¢pynkumu B 6eckoHeunoctu. Ilpenenst MoHOTOHHBIX (QyHKIMHA. HempepblBHOCTD QyHKIMIA B
Touke. HenmpeprIBHOCTE OCHOBHBIX 3J1EMEHTapHBIX QYHKIMNA. THIIBI pa3pbIBOB.

Tema 2.6. CpaBHEeHNE OECKOHEUHO MaJIbIX (QYHKIMH.

Tema 2.7. CpoiicTBa (QYHKIMH, HENPEPHIBHBIX Ha OTPE3KE: OrPaHMYEHHOCTb, CYIIECTBOBAHUE
HanOOJIbIIEro U HAMMEHBIIEr0 3HAYEHHH, CYILIECTBOBAHUE IIPOM €XXYTOUYHBIX 3HAUCHHH.

Paznen 3. IM®PEPEHIIMAJILHOE HCUUCJIEHUE ®YHKIIMA OJJHON NEPEMEHHOMI
Tema 3.1. IlpousBonHas (pyHKUMH, €€ TEOMETPUYECKHH CMBICT M CMBICT B MPHKIAAHBIX 3a7adax
(cKOpOCTh, MIIOTHOCTD). DIACTUYHOCTh (QYHKIUH.
Tema 3.2. IlpaBuna HaxoxaeHHs Npou3BonHOH. IlpomsBomHas CIOXHOW M OOpaTHOW (QYHKIMH.
HuddepenuupoBanue GyHKINH, 3aJaHHBIX HESIBHO U TAPAMETPUUECKH.



Tema 3.3. Ilonsarue Qynxumu, muddepenuupyemorr B Touke. Juddepenunan (GyHKIUH H €ro
TreOMETPUYECKUN CMBICIT.

Tema 3.4. [IpousBonusie u aAuddepeHraIbl BHICIINX TOPSAKOB.

Tema 3.5. Teopembr @epma, Pomst, Jlarpanka, Komu, nx npumenenue. [Ipasuino Jlonurans.

Tema 3.6. Muorowien u gopmyna Teitnopa. [pencrasnenue pynkuuii exp(x), sin(x), cos(x), In(1+x),
(1+x)° mo dhopmyae Teitnopa.

Paznen 4. IPUMEHEHUE JU®OEPEHIUAJIBHOT'O HCUUCJIEHUSA AJ151 HCCJIEJOBAHUSA
®YHKIUI Y IOCTPOEHUS UX TPA®UKOB

Tema 4.1. YclnoBUS MOHOTOHHOCTH (YHKIMH. ODKCTPEMYMbI (DYHKIIMH, HEOOXOIUMOE YCIIOBHE.
Hocrarounslie ycnoBus. OTHICKaHWE HAMOOIBIIEr0 M HAUMEHBIIET0 3HAYeHNH QyHKIMHY, AuddepeHupyemMon
Ha OTpe3Ke.

Tema 4.2. VccienoBanue BeimykiaocTH GpyHkuun. Touku neperunoda.

Tema 4.3. Acumntorsl rpaduka QyHKINH.

Tema 4.4. OOriast cxema ucclieoBaHus (YHKIIMK U IIOCTPOCHUS ee rpaduka.

Tema 4.5. YpaBHeHHe KacaTeTbHOW M HOPMaJTH K TUIOCKOM KPUBOM B JaHHOW TOUKE.

Pasnen 5. HEOIIPEJIEJIEHHBIA UHTET PAJT
Tema 5.1. IlepBooOpaznas ¢yHkuus. HeompeneneHHbId WHTErpan W ero cBoicrtea. Tabiuia
HHTErPaJIOB.
Tema 5.2. Meronbl WHTErpHpOBaHH. 3aMeHa IIEPEMEHHOH, WHTErPHPOBAHHE TIO YaCTSIM.
WnTerpupoBanne  palMOHaJbHBIX  BBIPAXKCHUH,  TPUTOHOMETPUYECKUX  (YHKIWH,  HEKOTOPBIX
vppanuoHanbHBIX pyHKIWiL. [loHsITHE 0 HEOEPYIIMXCSl HHTErpajax.

Pazznen 6. OITPEJEJEHHBIV MHTET PAJI

Tema 6.1. 3amaun, npuBOASIINE K TMOHATHIO ONpEAeNeHHOro uHTerpana. OnpeneneHHblii HHTerpal,
€ro reoMeTPUYECKUM CMBICI U CBOMCTBA.

Tema 6.2. @opmyna Hreiorona-JleliOnuma, ec NpUMEHEHWE IS BBIUMCICHHS OIPEHEICHHBIX
WHTErpasioB.

Tema 6.3. 3aMeHa IepeMeHHOHN B ONPEASIEHHOM HHTETpajle, MHTErPUPOBAHUE TT0 JACTSIM.

Tema 6.4. [IpunoskeHus onpeAeseHHBIX HHTETPAJIOB.

Tema 6.5. HecoOcTBeHHBIE HHTErpayibl. VIHTErpupoBaHHWE HEOIPAaHUYCHHBIX (YHKIUHA W 110
OecKOHEeYHOMY TMpPOMEXYTKy. HecoOCTBeHHbIE WHTErpajbl OT MOJIOKHUTENbHBIX (GyHKIuH. [lpu3Hakn
CpaBHEHUSI.

Tema 6.6. JIBoifHONH W TPOWHON HWHTErpalibl, WX CBOMCTBA. BBIYMCIIEHWE KpPATHBIX HHTETPAIIOB
MTOBTOPHBIM HHTETPUPOBAHUEM.

Pazgen 7. DYHKIIUN HECKOJIBKUX IIEPEMEHHBIX

Tema 7.1. OyHkumm HECKONbKUX TepeMeHHbIX. OOmacte ompenenenus. llpemen dyHkIUN.
HenpepbiBHOCTSD.

Tema 7.2. YactHeie npousBonueie. [lomuabiii nuddepennnan, ero reoMeTpudecKuii CMBICH, CBSI3b C
YaCTHBIMU NIPOU3BOAHBIMU, IPUMEHEHNE B IPUOINKEHHBIX BBIYHCICHUSIX.

Tema 7.3. YacTHBIE TPOM3BOAHEIE U TONHBIE AU(QepeHIInanbl BRICIINX MOPAIKOoB. HezaBucumMocTh
CMELIaHHBIX TPOM3BOIHBIX OT HOpsaKa A depeHInPOBaHNUS.

Tema 7.5. DkctpemMymbl (DYHKIIMM HECKOIBKHX TMepeMeHHBIX. HeoOxoammoe yciaoBHe dKCTpeMyMma.
Haunbonbiiee n HauMenblee 3HaueHNs (PYHKLINU B OTPaHUUYEHHON 3aMKHYTOH 00iacTy.

Tema 7.6. YcmoBHbBI 3kcTpeMyM. Merton MHoxutened Jlarpamxka. Ilpumepsl nmpuMeHeHUN npu
MOMCKE ONTHMAJIbHBIX PELIeHUH.

Paznen 8. PSJIbI

Tema 8.1. [lonsTue uncnoBoro psga u ero cxoaumoctu. Kpurepuid Komm cXxoquMOCTH YUCIOBOIO
psna. Heobxomumoe ycnosue cxoqumoctu. CBOWCTBa CXOOAIIMXCS PSIIOB.

Tema 8.2. Ilpu3zHaku CXOOMMOCTH PsIOB: OOLIMH NpPU3HAK, NPU3HAK CpaBHEHHWs, nmpusHak Ko,
npusHak JlanamOepa, MHTerpaibHbIN nmpru3Hak Komm.

Tema 8.3. [loHsiTHE 3HAKOIIEPEMEHHOT'O Psijia, aOCOMIOTHO CXOJSILErocs psiaa, YCIOBHO CXOJSIIErocs
psna. Teopema upuxie. Teopema Pumana.

Tema 8.4. [Tonarue 3Hakouepenytomerocs psiaa. [lpusnak JleiiObnuna.



Tema 8.5. Ilonstue pynkumnonansHoro psina. O6macts cxogumoctu. Kpurtepuii Komm paBHOMepHOM
cxoaumoctu. [Ipuznak Beliepmpacca.

Tema 8.6. CBolicTBa PaBHOMEPHO CXOJISITUXCS PSJIOB.

Tema 8.7. Crenennsie psinapl. Teopema AOens. Pamuyc cXoaMMOCTH M CIOCOOBI €ro OMpEAEiIeHusI.
CBoiicTBa CTETIEHHBIX PSIIOB.

Tema 8.8. IHTerpupoBanue u qudQepeHIupoBaHNE CTEIIEHHBIX PSIIOB.

Tema 8.9. Psanwr Teitnopa u Maxnopena. [IpuMeHeHne psaoB K NPUOIHKEHHBIM BEIYUCICHUSIM.

Pa3zaen 9. OBBIKHOBEHHBIE TUO®EPEHIIUAJIBHBIE U PASHOCTHBIE YPABHEHMU I

Tema 9.1. Iuddepenuunansasie ypaBHeHHs mepBoro nopsaka. OCHOBHBIC MOHSTHS: OIpeeeHue,
petenue, obliee penieHne, yactHoe pemienne audGepeHnnaIbHoro ypaBHEHUs IEpBOTo mopsiika. Teopema
Komm o cymecTBoBaHMM M €IMHCTBEHHOCTH pemieHusi (0e3 mokasaTenbcTBa). MHTerpanpHash KpHBasl
Havanpueie ycnoBus. 3agaua Komm. Ocob6bie Touku. ['eomerprueckuii CMBICT ypaBHEHUS MEPBOTO MOpPsAKa.
OJeMeHTh KaueCTBEHHOT O aHaJIn3a.

Tema 9.2. Tuddepennmansuble ypaBHEHHsI TIEPBOTO MOpsiAKka. Buapl ypaBHEHUH U METO/IbI PelleHHS.
YpaBHEHUA ¢ pa3fensomuMucs nepeMeHHbIMU. Henonnele ypaBHeHus. JInHeliHble ypaBHEHUS, OJIHOPOJIHbIE
Y HEOJAHOPOHBIE.

Tema 9.3. luddepennnanbabie ypaBHeHHsI BTOporo nopsaka. OcHoBHbIe nmoHsTUs. Teopema Ko o
CYIIECTBOBAHMA W EAWHCTBEHHOCTH pemeHus (0e3 mokazatenbcTBa). 3agada Komm. YpaBHEHHS,
JIOITyCKAOIIN e TTOHMKEHNE TTOPSIKA.

Tema 9.4. luddepenumansapie ypaBHEHHS BTOPOro nopsiaka. JInHelHHbIe ypaBHEHHsI, OMHOPOAHbIE U
HEOTHOPOTHBIE.

Tema 9.5. JluneitHbie auddepeHanbHbBIE YpaBHEHWS BTOPOTO TIOPSAJKAa C ITOCTOSIHHBIMU
ko dunmenramu. Kpaesas 3amaya.

Tema 9.6. [duddepenmuansapie ypaBHEHUS BBICIIHX MOpAAKoB. CHcTeMa ypaBHEHHH IIEPBOTO
nopsinka. Hopmanenas ¢opma. Teopema Komm. 3amadga Komm m kpaeBas 3amada Juisi ypaBHEHHS N-TO
nopsigka. JIuHeilHble ypaBHEHHUs N-TO mopsiaka. JIMHeWHble ypaBHEHHUA N-TO TOpsKa C MOCTOSHHBIMHU
kodpurmenTamu.

Tema 9.7. Jlunelinble OOBIKHOBEHHBIC pa3HOCTHbIC ypaBHeHHS. OcCHOBHbIe mOHATHA. CeTKH U
cerounblie pyakmmr. OAHOPOAHBIC M HEOTHOPOMHBIC YpaBHEHU. CBOWCTBA PEIICHUM.

Tema 9.8. Pemenne nIMHEHHBIX OOBIKHOBEHHBIX pPA3HOCTHBIX YpPaBHEHWHW C ITOCTOSHHBIMH
ko durmentamu. [Ipumepsr. CrucTeMsl IMHEIHHBIX PA3HOCTHBIX YPaBHEHHUH MEPBOTO TOPSIIKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B mnpenonaBanHum JUCHMIUIMHBL «MaTeMaTHKa» HCIOIB3YIOTCS pa3sHOOOpa3Hble 00pa3oBaTelIbHBIE
TEXHOJIOTMHU KaK TPAJAUIIUOHHbIE, TAK M C MPUMECHEHUEM aKTUBHBIX U HHTEPAKTHBHBIX METOJIOB 00y CHHUSI.
AXTUBHBIE U HHTEPAKTUBHBIE METO/IBI OOYIECHHUS:
— WHTEpaKTUBHBIE IEKIINHU (TI0 BCEM TEMaMm).

6. OHEHOYHBIE CPEJCTBA JJI5s1 TEKYIIET'O KOHTPOJIS1 YCHEBAEMOCTH,
INPOMEKYTOYHOU ATTECTALIAHU IO UTOI'AM OCBOEHMUSI JTUCHUILIMHBI U YYEBHO-
METOANYECKOE OBECIIEYEHUE CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

3A0OYHASA POPMA OBYYEHUSA
1 CEMECTP
Tekyumuii KOHTPOJIb yCII€eBAEMOCTH

PeiiTuHr-konTpoIb 1
1. CdopmynupyiiTe ompeneneHHe IOHATHS ‘‘CHCTEMa KOOPAMHAT Ha MpsSIMOW, Ha TIJIOCKOCTH, B
MIPOCTPAHCTBE.
2. Yro Ha3bIBaeTcsi 0A3MCOM CUCTEMBI KOOPJMHAT HA MPSMOH, HA TNIOCKOCTH, B TPOCTPAHCTBE?
3. Uto Ha3bIBaeTCsl BEKTOPOM?
4. Kak 3a1aTb BEKTOp, ONPEAEIUTh €r0 JJIMHY, HalpaBJIeHNUE U NPOEKLIUN B AEKAPTOBOM MPSAMOYroIbHON
CHCTEME KOOPAMHAT Ha MJIOCKOCTH, B IPOCTPaHCTBE?



5. Yrto Ha3pIBaeTcs JCKapTOBOM OPTOHOPMHUPOBAHHOW CHCTEMOW KOOpAMHAT Ha IUIOCKOCTH, B
MIPOCTpPaHCTBE?

6. 3amummTe (GOpMYIy pazoKeHUs] BEKTOpa Ha COCTABJISIOIINE B JEKAPTOBOW MPSAMOYTOIBHOH CHCTEMeE
KOOPJIMHAT Ha IIOCKOCTH, B POCTPAHCTBE.

7. Uto Ha3bIBaeTCs painyCcoM-BEKTOPOM?

8. 3amaiite TOUKy U HapucylTe e€ MoJ0XKEeHHe Ha MPSIMOi, Ha TJIOCKOCTH, B IPOCTPAHCTBRE.

9. 3apaiiTe KOOpAMHATHI YETHIPEX BEPILMH TPEYTrOIbHON MHUpaMUbI M HAPHCYHTE MOIOKEHUE TUPAMHUIbI B
MPOCTPAHCTBE.

10. 3anummre GopMyITy pacCTOSHUS MSKIY ABYMS TOYKaMHU Ha IJIOCKOCTH, B IPOCTPAHCTBE.

11. Yro Ha3pIBaeTcsi CKAISPHBIM MPOHU3BECHUEM JIBYX BEKTOPOB; CKAJSPHOE MPOU3BEACHUE — 3TO YHCIIO
WJTH BEKTOp?

12. 3amummte GopMyIry cKaJspHOTO MPOU3BEACHUS Yepe3 KOOPAUHATHI IIEPEMHOKAEMBIX BEKTOPOB.

13. Kak omnpenenuTs yroi MexXIy AByMsI BEKTOPAMH C MIOMOIIBI0 CKISIPHOTO TIPON3BENCHNA?

14. KakoBsI criocoObI 3a/JaHUS TPSIMOH, 3aMUIIATE Pa3IHNIHbIe POPMBI ypPaBHEHUS MPSIMOM Ha MIIOCKOCTH.

15. KakoBbl crnocoObl 3aJlaHus TUIOCKOCTH, 3alUIINTe pa3luvHble (OPMBI ypaBHEHUS ILIOCKOCTH B
MPOCTPAHCTBE.

16. Kakne BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMU, KOMITJIAHAPHBIMU ?

17. Yto Ha3bIBaeTCst MaTpUIlei?

18. UTto Ha3bIBaETCS OMPENETUTENIEM MATPUIIBI?

19. Kak BBIYMCIUTH OMPENCIHTENs 2-TO, 3-TO W 71 -TO TOpPSAKAa METOJOM Pa3IOKCHHs IO dJeMEHTaM
M000# CTPOKH U JTF000T0 CTONMOIa?

20. YUro Ha3biBaeTCs BEKTOPHBIM MPOM3BE/IEHUEM JIBYX BEKTOPOB; BEKTOPHOE MPOU3BEACHUE — 3TO YHCIIO
WJTH BEKTOP?

21. 3anummre GopMyiry BEKTOPHOT'O IPOU3BEACHUS Yepe3 KOOPIMHATHI IEPEMHOKAEMBIX BEKTOPOB.

22. Kak onpenenuTs IUIom@ab TPEYTroJdbHUKA C TIOMOIIBIO BEKTOPHOT'O MPOU3BEICHUS, KAKOBBI JIOJIKHBI
OBITh UCXOIHBIE JaHHEIE?

23. Yro Ha3BIBaETCS CMEIIAHHBIM MPOU3BEACHNEM TPEX BEKTOPOB; CMEIIAHHOE TPOU3BEACHNE — 3TO YHCIIO
WA BEKTOP?

24. B 4yeM COCTOHT r€OMETPUUYECKUN CMBICT CMEIIIEHHOTO TPOU3BENICHHS TPEX BEKTOPOB?

25. 3armmmmte GopMyITy CMEIIaHHOTO IPOU3BEACHUS Yepe3 KOOPIUHATHI TePEMHOXKAEMBIX BEKTOPOB.

26. 3anumnTe YyCIOBHE KOMITJIAHAPHOCTH TPEX BEKTOPOB C IMOMOIIBIO CMENIEHHOTO POU3BEICHHUS.

27. BeiBenuTe ypaBHEHHUE IIOCKOCTH C TIOMOIIBIO YCIIOBHS KOMITJIAHAPHOCTH TPEX BEKTOPOB.

28. Kax ompenennts 00BeM TpPEYrolbHOW NHPAMHUABI C TIOMOIIBI0 CMEIIAHHOTO MPOHM3BENEHUS TPeX
BEKTOPOB?

29. 3anmmmTe ypaBHEHHE TUIOCKOCTH, MPOXOASIIEH depe3 TpW 3aJaHHBIE TOYKH;, B YEM COCTOUT CMBICT
KO3((UIINEHTOB 3TOTO YpaBHEHUS?

30. KakoBsI CITOCOOBI 3aIaHUS IPSIMOM B TIPOCTPAHCTBE?

31. 3anmummTe ycIoBHe KOJUTHHEAPHOCTH JABYX BEKTOPOB.

32. 3anuinTe KAHOHUYECKUE YPAaBHEHUS MPSIMOM B MPOCTPAHCTBE.

Peii THHr-KOHTPOJIBb 2

1. YTo Ha3bIBa€TCsl KPUBBIMU JIMHUSIMU BTOPOIO MOpsiiKa?

2. 3anumuTe o0MIMe YpaBHEHUS! KPUBBIX JIMHUN BTOPOTO TIOPS/IKA.

3. UTo Ha3bIBAETCSl OKPYKHOCTHIO, B YEM COCTOUT OCHOBHOE CBOMCTBO OKPY>KHOCTH?

4. 3anummuTe KAHOHUYECKOE YPAaBHEHUE OKPYKHOCTH.

5. Kak 1o Buly KaHOHHYECKOr0 YpaBHEHHs OKPY)KHOCTH YCTAaHOBUTH KOOPAMHATHI LIEHTPA OKPYKHOCTH U
panuyc?

6. UTto Ha3bIBaeTCs SIUTUIICOM, B Y€M COCTOUT OCHOBHOE CBOMCTBO IuIHIICa?

7. Kakue TOYKH MIOCKOCTH HA3bIBAIOTCS (pOKycamu 3yumrica?

8. 3anummTe COOTHOLIEHHWE MEXKAY UIMHAMH OOJNBIIOW M MaJoOi MOJNYyOCeH 3JUIMICA M PACCTOSIHUEM OT
LEeHTpa AJmIca 10 Gpokyca.

9. 3anummnTe KAHOHMYECKOEe YpaBHEHHE IUINIICA.

10. Kak mo Buay ypaBHEHHUS DJUIMIICA YCTAHOBUTH KOOPIMHATHI €r0 IIEHTPA M AJIMHBI OOJNBLION M MaJoH
MIOJTyOCEN?

11. Yro Ha3pBaercs runepOoon, B 4eM COCTOUT OCHOBHOE CBOMCTBO TUIIEPOOIIBI?

12. Kakue Touky MII0OCKOCTH Ha3bIBalOTCA (hOKycamu runepoosist?



13. 3anummTe COOTHOLICHHWE MEKAY UIMHAMH JACHCTBUTEIBHOM M MHHMOW IONyoced THIepOonbl U
pacCcTOsSTHUEM OT LEHTpa rurnepOosl 10 GoKyca.

14. 3anumurTe KAHOHUYECKOE YPaBHEHHE THIIEPOOITBI.

15. Kak mo BuIy ypaBHEHHUsI TUIEPOOIBI YCTAHOBUTH KOOPAMHATHI €€ IIEHTpa U UIMHBI JeHCTBUTENBHON U
MHHUMOH Toiryoceit?

16. 3anumuTe ypaBHEHHUE aCUMIITOT TUIIEPOOITBL.

17. Yro Ha3biBaeTcst mapabosoi, B 4eM COCTOMT OCHOBHOE CBOMCTBO mapabodibl?

18. Kakast Touka Im1ocKOCTH Ha3bIBaeTcs (HOKycoM mapadoiibl?

19. YUro Ha3bIBaeTCs AUPEKTPUCON Napadobl, 3aMUIINTE YpaBHEHUE TUPEKTPHUCH.

20. 3anumuTe KAHOHUYECKOE YpaBHEHHE MapaboIIbl.

21. Kak no Buay ypaBHeHHs mapabojbl YCTAaHOBUTH KOOPIAHMHATBHI BEPIIMHBI Mapalosbl W IMOJO0XCHHE
JUPEKTPUCHI HA MIIOCKOCTH?

22. 3anumure odiiee ypaBHEHHE OKPYKHOCTH, 3JUTUTICA, TUTIEPOOIIBI U apadobl.

23. [lpu KakuX YCIOBHUSX M3 OOIIEro ypaBHEHHs OKPY>KHOCTH, SIUIHIICA, THIIEPOOIIbI, Tapadoibl morydaeM
o0Illee ypaBHEHHE OKDPYXKHOCTH, OOIIee ypaBHEHHE IJUIMIICA, OOIIee ypaBHEHHE THIepOoiibl, 00IIee
ypaBHeHHe mapadossi?

24. BeimonHuTe MpeoOpa3oBaHue OOIIEro ypaBHEHHUS OKPYKHOCTH K BUIY KaHOHMYECKOTO ypaBHCEHHS
OKPYXHOCTH.

25. BemmomauTe npeoOpa3oBaHKE OOIMIErO YpaBHEHHS JJUMICA K BUJIY KAaHOHHMYECKOTO ypaBHEHUS
AILTHIICA.

26. BrpmonanuTe mpeoOpa3oBaHHe OOMIET0 YpaBHEHHWS THUIEPOOThl K BHAY KAaHOHHYECKOT'O ypaBHEHHA
TUITEPOOITEI.

27. BomonauTe npeoOpa3oBaHUE OOIMIETO YpaBHEHHs Mapa0olibl K BHJY KAaHOHHMYECKOTO YpaBHEHHUS
apa0oJIbL.

PeiiTHHT-KOHTPOIB 3

1. Yro Ha3zwBacrcs adduHHON, WM OOMIEH EKapTOBOW, CHCTEMOW KOOPAMHAT B TPEXMEPHOM
MpoCTpaHCTBE?

2. Urto HaszsiBaeTcs 6azrcoM adPUHHON CUCTEMbI KOOPIUHAT?

3. Uto Ha3pIBaeTCS KOOPAMHATHON INTIOCKOCTHIO?

4. Kakyro npo0iieMy mo3BOoJIsSeT PEIUTh CUCTEMa KOOPAUHAT?

5. Uto HaspBaercs adPUHABIMA KOOPAMHATAMH TOYKH IIPOCTPAHCTBA?

6. Kax, ncmons3ys TrHEHHbIE onepaii Ha/l BEKTOPAMH, PA3JIOKUTh PaINyC-BEKTOpP MPOU3BOIHHON TOUKH
MIPOCTPAHCTBA HAa COCTABIISIONINE TI0O KOOPAWHATHBIM OCSIM?

7. YUto Ha3bIBaeTCA JEKapTOBON KOCOYTOIFHOW CHCTEMOM KOOpAHHAT?

8. B xakom cimydae adpduHHasS cucreMa KOOPIWHAT CTAHOBUTCS MPSIMOYT'OJIBHONH OPTOHOPMHPOBAaHHOU
CHUCTEMOU KOOpPAWHAT?

9. 3anmmuTe yCcIOBHE, TMPH KOTOPOM Ha TpeX BEKTOpaX, KaK Ha CTOPOHAX, MOXXHO IIOCTPOHTH
napasuiesernuIie],.

10. 3anmummTe ycioBue, IPH KOTOPOM TPU BEKTOpa 00pa3yroT 0a3rc CHCTEMBI KOOPIMHAT.

IIpomMeskyTOUHAs aTTeCTALUS 110 HTOraM OCBOCHHSI IMCUMILIMHBI (3a4eT)
Bomnpocsl k 3a4eTy
. Martpuugl. [eiicTBust Hag MaTpuLAMU.
. Onpenenurenu. CBOICTBA ONpenEIUTENCH.
. ObpartHas MaTpuua.
. Panr matpuisL
. CHucTeMBbl TMHENHBIX YPAaBHEHHN.
. Teopema Kponekepa-Kamnesmnu.
. ®opmynsl Kpamepa. Meroa I'aycca.
. Bexropsl. JIuHeliHbIE onepaluy Hal BEKTOPAMHU.
9. [Ipoekrus BeKTOpa HAa OCch. PaznoxeHne BekTopa 1o opTaM KOOPAMHATHEIX OCEH.
10. Monynb BekTopa. Hanpasmstomuye KOCHHYCHI.
11. [deiicTBus Haa BEKTOpaMu, 3aJaHHBIMU MIPOCKLIUSIMHU.
12. CkanspHoe npou3BeeHIE BEKTOPOB U €ro CBOICTBA.
13. BekropHO€ pOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA.
14. CMmemaHHO€E POU3BEECHIE BEKTOPOB U €ro CBOICTBA.
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15. Cucrema koopauHaT Ha miiockocTH. [IpeoOpazoBanue cucTeMbl KOOPIUHAT.

16. YpaBHeHUs psIMON Ha MIOCKOCTH.

17. MuoxectBa. UncnoBble MHOXKECTBa. MHOXKECTBO IEHCTBUTENBHBIX YHCE.

18. Yncnossle mpoMexyTkH. OKpeCTHOCTh TOUKH.

19. @ynkuus. CrnocoOsl 3aaanus QyHKIHHA. OCHOBHBIE XapaKTEPUCTUKU (yHKITHH.
20. O6patnas ¢pyHkuus. CnoxHas QyHKIHSL.

21. IlocnenoBarenbHOCTU. YHUCIOBas IOCIEI0BATENILHOCTD.

22. Ilpenen uncnoBol MocaeI0BaTENLHOCTH.

23. [Ipeaen ¢pyukuuu B Touke. OJHOCTOPOHHUE MPEICIIBL.

24. Beckone4yHo Oojbias QyHKIMs. beckoHeuyHO Malbie (pyHKIHH.

25. Ilpu3nHaku cymiecTBoBaHus npeaenos. [lepBrlit 1 BTOpoil 3ameyaTenbHbIe IPEAETbI.
26. CpaBHeHHE OECKOHEUHO MaJIbIX PYHKIMH. DKBUBAJICHTHBIC OECKOHEYHO MaJIbIC.
27. HenpepsIBHOCTH QYHKIMI B ToUuKe. HellpepbIBHOCTH B MHTEpBAJIE U Ha OTPE3KE.
28. Touku pa3pbiBa QYHKINH U UX KIaCCHPHUKAIIUS.

29. IpouzBonHas GpyHKIuU. PU3NUECKUN U TEOMETPHUYECKUAN CMBICIT TIPOU3BOTHOM.
30. Cs3b MEXIY HEMPEPBIBHOCTHIO U AudhepeHnnpyeMoCcThio (YHKIINH.

31. IIpon3BoaHAS CYyMMBI, pa3HOCTH, IIPOU3BEACHUS H YACTHOTO (DYHKIIUH.

32. IIpou3BoaHAS CIOKHON M 00paTHOH (QyHKIIHA.

33. IIpou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHI.

CamocTosiTeIbHAsE padoTa CTyIEHTOB

Bomnpocel 1 3a1a4n

Pazgen 1. Merong kxoopamHaT. KomriutekcHbIe d9mcia, ACHCTBHS C HUMH. BekrTopbl. JInHelHbIE
orepanuu Haj BekTopamu. CKallsipHOE MPOM3BEICHHUE BEKTOPOB M ero cpoicTBa. CHCTeMa BEKTOPOB.
Paznoxenune BekTopa mo cucteme BekTopoB. Matpunpl. JlefictBust Han maTpumamu. ObpaTHas MaTpura. Panr
Matpuirel. Onpenenuteny. CBOMCTBA ONMPEICITHT SIICH.

Paznen 2. dyaxiuu. OCHOBHBIC 3jeMEHTapHble (GYHKIMHM, MX cBoiictBa u rpaduku. CBolicTBa
(hyHKIIII HEMPEPHIBHBIX Ha OTpPE3Ke.

Pa3zpgen 3. IlponsBogHas (GyHKITUH €€ TEOMETPUUSCKUN M Pu3ndeckuii cMpIci. [Ipon3BomHass CyMMBI,
MIPOM3BENEHNS U YacTHOro. Ee reoMeTpruyecKkuii CMBICI M CMBICI B PUKJIAIHBIX 3a7adax.

Ynpaxuenue 1

1-10. Jdansr Bepmmnbl A1 (X;, Y;,Z;), A2 (X5, Y,, Z,), As (X5, Y3, Z3), Aa (X,, Y,, Z,), THPaMHJEL

Hatitu:
1. anmuny pebpa A142;
2. yron Mmexay pedpamu A1A> u A1Aa;
3. ypaBHeHue rpanu 4142 A3 U ee TUIOMAb;
4. ypaBHEHUS BBICOTHI, OITYIIIEHHOMN M3 BEPIINHEI A4 Ha TPaHb A14> As.
1. 41 (3,2,1),42 (1,3,2), A3(2,0,-1),  A4(4,-2,3).

2. 41 (2,-1,8), A2 (3,4,4), A3(2,-1,2), A4(6,1,6).
3. 41 (8,5,0),4, (-3,7,-5), A3(-4,1,3), As(-2,1,-4).

4. 41 (0,1,-1), A2 (3,-4,4), A3(6,-1,3), A4(5,2,-1).
5. 41 (3,2,-3), A2 (3,-1,1), A3(0,2,-2), As(4,-2,3).
6. 41 (0,6,-1), A2 (3,-8,2), As(4,-1,0), As(2,1,-4).
7. 41 (2,-3,2), A2(0,5,4), A3(5,6,1), As(-2,1,3).
8. 41 (6,-2,0), A2 (6,2,-1), As(2,-1,4), As(-2,7,4).
9.4:1(1,4,-2), A2 (-3,0,3), A3(8,0,1), A4(1,-4,0).
10. 41 (1,8,2), A2 (4,-1,2), As(-1,5,3), A4(3,3,-3).

Yupaxnenue 2

11-20. CocraBuUTh ypaBHEHHE MHOXECTBA TOYCK, JUISl KAXKIAOW W3 KOTOPBIX BBIMOIHIECTCS CIEMyoIiee
yCJIOBHE:

11. Cymma kBaapatoB paccrosiauii 1o Touek A(1;1) u B(-3;3) pasna 20.

12. Cymma kBaapaToB pacctosuuit 1o Touek A(3;-3), B(1;1) u C (—1;1) pasna 28.

13. Cymma kBajpaToB paccrosiauit 1o Touek A(3;-3), B(-1;1), C (-1;0) u D(2;—4) paBHa 58.

14. KBanpart paccrosinus 1o Touku 4(0;3), Ha 3 Oosble KBagpaTa pacCTOSHUS 10 ocH abciucc.

15. Cymma paccrosinuii a0 Touek A(6;0) u O(0;0) pana 10.



16. KBaapart paccrosiaus 10 Touku 4(2;0) Ha 16 Oombliie KBagpaTa pacCTOSHUS JIO OCH KOOPIUHAT.

17. Cymma KBaJpaToOB pPACCTOSHHH JO CTOPOH MPSIMOYrojibHUKA, 00pasoBaHHOrO mpsiMbiMd X =10,
Xx—4=0, x—2=0, pasna 20.

18. Paccrostaue 10 Touku A(0;3) paBHO pacCTOSHUIO JI0 OCH aOCITUCC.,

19. Pasnocth paccrosuuii 1o Touek 4(0;10) u O(0;0) paBHa &.

20. Paccrosaue no Touku A(2;0) paBHO paCCTOSHUIO 10 OCH OpAMHAT.

Ynpaxnenue 3

21-30. JIaHbBI BEKTOPEI a, b ,C, ds HekoTopoM Gasuce. ITokasate, uto Bektopsl &,0,C obpasytor 6asuc, u

HaWTH KOOPJMHATHI BEKTOpA d s aToM Oazuce. CHcTeMy JIMHEHHBIX YPaBHEHUH peluTh MeTooM Kpamepa.

21. a(7;3,0), b (4:10), C(-7;1;12), d (-11;8;5).
22. a(2;0;3), b (-9;2;10), C (-4;2;10), d (-1;-2;-10).
23. a(1;2;2), b (5;-2;-7), € (0;5:-1), d (-2;6;-6).
24. a(-2;3;1), b (2:6;7), C (4;-1;0), d (6;-3;-5).
25. a(1;3;1), b (1,-8;2), € (0;-5;3), d (3;:-8;2).
26. a(2;5-1), b (-1;2;-6), C(-2;1;1), d (-11;-5;-1).
27. a(-1;4;3), b (5;0:1), C (-1;4;4), d (-7;8;7).
28. a(3;3;2), b (1;2:3), C (1;-1;4), d (4;-1;7).
29. a(-2;-1:1), b (2;3;0), C (-4:2;3), d (-10;-9;3).
30. a (1;5:1), b (-2;5;4), € (3-1;2), d (4;19;9).
2 CEMECTP

Texkyuuii KOHTPOJIb yCIIeBaeMOCTH

PeiiTHHT-KOHTPOJIB 1

1. 3amummTe aaTOpUTM pEIICHUS CHCTEMBI JHHEHHBIX ypaBHEHHH MeTomoMm laycca, HMCIONB3ys OBa
3JIEMEHTapHBIX NPEeoOpa3OBaHMUs CHUCTEMBI: JAEICHUE YPaBHEHMH Ha KOA(QQHUUUEHTHl NMPU HEHU3BECTHBIX U
BBIYUTAHKE YPaBHEHUI.

2. B kakux ciydasx HaXOJUT MPUMEHEHNE METO [ 'aycca peleHns CHCTeMbI JINHEHHBIX YpaBHEHMA?

3. Yto MBI IOHMMAaEM IOA SKBUBAJIEHTHBIMU CUCTEMaMH JIMHEHHBIX ypaBHEHUH?

4. Kakue npeoOpa3oBaHUs CUCTEMBI IMHEHHBIX YPaBHEHUN HA3bIBAIOTCS 3JIEMEHTAPHBIMU?

5. K cucreme Kakoro BHAa UMEET CBOEH LIENbI0 NPHUBEICHUE 3aJaHHOW CHUCTEMBbl JIMHEWHBIX ypaBHECHUMN
merogom ["aycca?

6. Kak pemaercs cucreMa JIMHEHHBIX YPaBHEHUH TPEYrOdbHOrO BUJIA, MTOYYEHHAsI U3 HCXOIHOM METOI0M
l'aycca?

7. B yeM 3akirodaercs NpoBepKa MOJYyYEHHOIO PEUICHUSI CUCTEMbI TUHEHHBIX YpaBHEHUN?

8. CylecTByeT 11 BO3MOXKHOCTh, €I "Aa”, To onuiuTe €€, pelieHus] CUCTEMbl JIMHEUHBIX ypaBHEHUI
MeronoM ["aycca B koMHnakTHOM Buje 0€3 epenuchIBaHus 0003HAYCHNUH CaMUX HEU3BECTHBIX ?

9. Kakue cuctembl TUHEHHBIX YPAaBHEHUN HA3BIBAIOTCS ONPENECICHHBIMU, HEONIPEACIEHHBIMU ?

10. Kakue cucteMbl TIMHEWHBIX YPaBHEHUI Ha3bIBAIOTCA COBMECTHBIMU, HECOBMECTHBIMHU?

11. 3anumuTe BUA IPOTUBOPEYNBOIO YPABHEHUS.

12. Ilo3Bonsier nu Meron ['aycca oOHapy:XuTh HPOTUBOPEUMBOE YpPaBHEHHE M CJENaTh 3aKIIOYEHUE O
HECOBMECTHOCTU CHUCTEMBI JINHEUHBIX YPAaBHEHUI?

13. B 4eM COCTOUT 3K0pJJaHOBO MPE00pa30BaHNE CHCTEMBI JTMHEHHBIX YPaBHEHUH ?

14. Omummre merox XKopaana—I"aycca pemeHus: cucTeMbl TMHENHBIX YPABHEHUH.

15. Kakoe HEM3BECTHOE B CUCTEME JINHEWHBIX YPaBHEHUI HA3BIBAETCS pa3peraomum?

16. Yto Ha3bIBaeTCA pa3pellICHHBIM ypaBHEHHEM B CHCTEME JIMHEHHBIX YPaBHEHHMH, PEIIAEMbIX METOAO0M
Kopnana-I'aycca?

17. Yo Ha3bpIBaeTCs pa3pelIeHHON CUCTEMON JTMHENHBIX YpaBHEHUNA?

PeiiTHHT-KOHTPOJIb 2
1. Chopmynupyiite onpezenenue moastust " HyHKIus".



2. 3amummTe onpezenacHre MOHITUs "QyHKINA" B CHMBOIUYECKON JIOTHIECKON (opMme.

3. Kakue ¢opmbl 3anrcu HCTIONB3YIOT Il 0003HAYCHUST PYHKIHH?

4. Uro wnHa3bBaeTcs 00NacTbio omnpeaencHUs (QYHKUWH, HE3aBUCHMOW IIEPEMEHHOH (apryMEHTOM),
00nacTblo 3HaYeHNH (DyHKLINH, 3aBUCUMOM IEpeMeHHOMH?

5. B xakom ciyvae apryMeHT Ha3bIBAIOT IPooOpa3oM, a 3HaueHne GyHKIH o0pazom?

6. 3anuimTe BhIpakeHUE MPoodpa3a yepe3 oopas.

7. Uto Ha3pIBaeTcs 00paTHOM PyHKIIUCH?

8. Uto HazpIBaeTca rpadkoM QyHKIHH?

9. [puBenute npuMepsl HYHKITUA.

10. Yro Ha3bIBaeTCs OCHOBHBIMU JIEMEHTAPHBIMU (DYHKIIUSME?

11. Yto Ha3bIBaeTCA Cyneprno3uiuen (yHKIHi?

12. Yto Ha3bIBaeTCs 3JIEMEHTAPHON (hyHKIIHEH?

13. Yto Ha3bIBaETCSl KOHEYHOM 1 OECKOHEYHO yJaleHHON TOYKOW YMCIOBOM Och?

14. Yro Ha3bIBaeTcsi OKPECTHOCTHIO KOHEYHOH M OECKOHEYHO YIAIEHHOM TOYKH, Kak e 0003Ha4YHuTh
CUMBOJIMYECKU ?

15. Uro Ha3bIBaeTCS YMCIOBOU (DYHKITUEH, YMCIOBOM MOCEI0BATEIbHOCTHIO?

16. Uto Ha3bIBaETCs MPEAEIOM YUCIOBOM MOCIIEA0BATEIBHOCTH, KaK €ro0 0003HAYUTh CUMBOJINY €CKHU ?

17. Uro Ha3biBaeTcsi 0ECKOHEUHO MAJIOW YHCIIOBOM MOCIIEI0BATEILHOCTHIO?

18. Chopmynupyiite onpenenenne npeaena ¢yHkunn no ['efine (B TepMUHAX MOCTIEN0BATENBH OCTEN).

19. 3anmmmumTe onpenenenue npenena GyHKIUM 1o ['eiiHe B JIOTHIeCKON CHMBOIMYECKOH (opMe.

20. [Monp3ysice ompezaeneHueM npenena GyHkuun 1o ['eliHe, OTBETUTh Ha BOIPOC: CYMIECTBYET WM HET

npenen 3anannol Gyakuuu f (X) B TOYKE X, , €CIIU CYIIECTBYET, TO HAlTH ero 3HaueHue:
2
) f(x)=2X3 0 21 9 f(0)=dnd, x-0
x—-1 X
21. Cdopmymmpyiite ompenenenue mpenena (ynkuumm mo Komm B o0mem ciydae (B TepMHHAX
OKPECTHOCTEH).
22. CdhopmynmupyiTe ompenencHue KOHEYHoro mnpexena (yaknmm mo Komm B KoHeUHOH Touke (B
TepMHUHAX HepaBeHCTB) ((& — O ) — ompernesneHue).
23. 3anuiute onpeaeneHue npenena GyHkiuu mo Ko B TOru4eckoit
CcUMBOIHYeCKoi hopme.
24. Chopmynupyiite omnpenenenne koHedHoro mpexaena ¢yakmum mo Komm B OeCKOHEYHO ymajdeHHOU
TOYKE (B TEpPMUHAX HEPABCHCTR).
25. Chopmynupyiite ompeneneHue OeckoHedHoro mpenena ¢yHknuu 1o Komm B KOHEYHOH Todke (B
TepMUHAX HEPABEHCTB).
26. Tlonme3ysck onpeaencHueM mpeaena QyHkipn no Korm, goka3ath CpaBeInBOCTh BBIPAK CHUI:

1) lim (2x +3) =5, 2 oim X _g, 3 lim (++/x) =oc.

X—>+00 X X—>+0

27. 3anuumTe U OOBSCHUTE CUMBOJIMYECKOE 0003HAUCHHWE OIHOCTOPOHHErO Ipenena (pyHKLUUU B TOUKE
clieBa U CIpasa.

28. SIBnArOTCA M 3KBUBAJIEHTHBIMU OTIpeNeNeHns npeaeia ¢yHkuun o [eitHe u mo Komm u pasnnyaa mu
1eneco00pa3HOCTh UX IPUMEHEHUS ?

29. Yro HazbIBaeTcss OECKOHEUHO OOMBIION 1 OECKOHEYHO Matoi PpyHKITHEH?

30. IlpuBenure mpumep GECKOHETHO OONBIION U OECKOHEYHO MO (QyHKIIHH.

31. CopmynupyiiTe TeOpeMy CYIIECTBOBAHUS KOHEUHOTO npezena GyHKIUH B TOUKE.

32. CopmynupyiiTe OCHOBHBIE TEOPEMBI O MPEeiax, UCTIONb3yeMble U HAaXOXKICHUS npeena GyHKIIH.

33. 3anummuTe HOopMyIIbl IBYX 3aMeUaTeNbHBIX IPEAEIOB.

34. Kakue nokajbHble CBOMCTBA (DYHKLIHMHU B TOUKE MCCIIEAYIOTCS C IOMOILBIO penena’?

35. Kakue BblpakeHHMsS IIpH HaXOXACHUM Ipedeia (QYHKIMH HE HMEIOT CMbBICIa W Has3bIBAIOTCA
HEeOopeAeIeHHbIMU?

36. OObscHUTE IpocTelIIe TPUEMBI PACKPBITHS HEONPEAETIEHHOCTEH, UCTIONb3yeMble IPU HaXO0XKJICHUU
npezaena GyHKIHM.

37. Haiinute npenensr:

3 2 2 _
1) lim (2x3 —3x° +2x—1), 2) lim fx J;X 23 , 3) lim X+—2X1
x—1 =2 3x* —x° =X +8 x—1 X—=1



. 6x° +5x° -2 _ 2x* +5x-3 _ NA+x—4-x
4 lim —————, 5) lim —————, 6) lim ,
x> X° 4+ 2X+15 >3  X° -9 x>0 X
7y lim ﬂ, 8) lim In 21X 9) Iim(ﬂ) _
x—0 X x>0 X x>0\ X —3

PeiiTuHr-KOHTpOIB 3

1. ChopmynupyiiTe onpezeieHue HEPEPHIBHOM B TOUKE (DYHKIUH, 3aMUIINTE YCIOBUE HEMPEPhIBHOCTH.
2. B kakoM cityuae CUMBOJIBI TIpezieia U QYHKIUU MOKHO TIOMEHITh MeCTaMu?
3. ChopmymupyiiTe TeOpeMbl O HENPEPHIBHOCTH OCHOBHOHM 3JEMEHTAapHON (DYHKIIMM W 3JIEMEHTapPHOU

(YHKIUH B KaXKA0H TOUYKE 00JIACTH ONpeeCHHUS.

4.
. Uto Ha3bIBaeTCs TOUKOH pas3peiBa 1-To pona, IpUBEIUTE IPUMED.

. Uro Ha3bIBaercsi CKaukoM (YHKIIUHU B TOUYKE, IPUBEANUTE IPUMED.

. UTto Ha3bIBAaETCS TOUKOH YCTPAHUMOIO pa3pblBa, IPUBEANUTE IPUMED.
. Uto Ha3BIBaETCS TOUKOM pa3phiBa 2-TO poja, MPUBEIUTE TIPUMED.

. Uro Ha3bIBaeTcs HEAJIEMEHTApHOW (DyHKIIMEH, TPUBETUTE IIPUMED.

O 0 3 &\ D

O 01N LN B~ Wi —

Urto Ha3bIBACTCS TOYKOM pa3phiBa (HYHKITUH?

HpOMe)KyTO‘IHaﬂ aTTeCcTalnmsd 10 UTOraM OCBOCHUA JUCIHUIIJIMHBI (3K33MCH)
BO]'[pOCLI K 9K3aMEHY

. Kommnekcusie uucina.

. Heonpenenennsiit naTerpan. OCHOBHBIE TIOHATHS U CBOMCTBA.

. MeToJ1 MHTerpupoBaHusl MOJCTaHOBKOM.

. Meron HenocpeaCTBEHHOTO UHTErPUPOBAHMSL.

. Meron nHTErprpOBaHUs IO YACTAM.

. PanimonanpHbIe GyHKINN.

. UaTerpupoBanre panmoHaaIbHBIX pOOeH.

. UaTerpupoBaHre TPUTOHOMETPHUICCKIX (DYHKITHIA.

. uTerpupoBanue npparroHanbHbIX (yHKIIHA.

10. OmpenenenHplii WHTETpal KaK TpENeNT WHTETPalbHOW CYMMBI.

OIpE/IeTICHHOT0 HHTErpaa.

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27

. ®opmyna Herotona — Jlefitbanna. IHTErpripoBaHie B CHMMETPHUYHBIX MTpeenax.
HecoOcTBeHHbIE HHTETPAIBI.

Brrancienne miomaaeit Iiockux Guryp.

Beluncnenve AMHBL AYTH INTIOCKOW KPUBOMU.

Beruncnenue niomaay NoBEpXHOCTH.

Beruucnenue odbema Tena.

@DyHKINN HECKOJIBKUX IEPEMEHHBIX.

Hudpdepennmanbapie ypaBHeHHs. OCHOBHBIE ITOHATHSL.

VYpaBHEHHUS C pa3ACISAIOIINMUCS ITEPEMEHHBIMU.

OnHoponubie nudepeHnnansHbIe ypaBHEHHS.

JIuneitneie ypaBHeHus. Y paBHeHue bepuymu.

YpaBHEHUS B IOTHBIX MU depeHITraiax.

VYpasuenus Jlarpanxa u Knepo.

VYpaBHEeHHS, I0ITyCKAIOLINE TIOHKEHHUE TTOPsIIKa.

Jluneiinbpie audepeHranbHbIe ypaBHEHUS! BTOPOTO MOpsAKa.
WnrerpupoBanue nuddepeHIranbHbIX ypaBHEHHH BTOPOro MOPsIIKa.

. UnterpupoBanue NMHEHHBIX OOBIKHOBEHHBIX IU(QepeHIUANbHBIX YpaBHEHH BTOPOro Mopsiaka ¢

MTOCTOSTHHBIMU KO3 (ppHIIeHTaMH.

28
29

. Jluneiinpie HeonHOpOaHBIE AU epeHIanbHbIe ypaBHEHUS BTOPOro HOPSIKa.

. Jluneiinple HeogHOpOAHBIE TU(QEepeHLInATbHBIE YPaBHEHHsI BTOPOT'o MOPsAKA CO CIenHaIbHON MpaBoi

4aCTbIO.

30

. UncnoBsie pAAbL.

CamocTosiTeIbHas padoTa CTyICHTOB

I'eomerpudeckuid  CMBICI



31.

34.

37.

40.

Bomnpocel u ynpakHeHust

Paznen 4. OmnpeneneHHbI HMHTErpan Kak HpefeNn HHTErpaJbHOW cyMMbl. OCHOBHBIE CBOWMCTBa
ornpeneneHHoro wuHrerpana. [IpomsBopHas HHTerpajga MO NEpeMEHHOMY BepxHeMy mnpeneny. Popmyna
Hrrotona-Jleiibnuna. Berancienne onpeaeneHHOro HHTErpaia; HHTErpUpOBaHUE M0 YacTsM U MOJCTaHOBKOM.
[TpubnukeHHOE BBIYKCIEHHE OINPENCTCHHOTO HWHTerpaja: (OpMyNbl MNPSAMOYTONBHUKOB, Tpanenuid u
Cumncona. HecobcTBennble nHTErpassl. Mcrnonb3oBanue MOHSATHS ONPENESHHOTO HHTErpaia B 9K OHOMHUKE.

Pazgen 5. YucnoBwle psuel. CxomuMocTh M cymma psjga. HeoOxoaumoe yciloBHUE CXOIUMOCTH.
HevictBuss co cxomdmuMucs panamu. YucioBele psAAbl € MNOJOXKHUTENbHBIMU wWieHaMmH. J[locTaTouHble
MpHU3HAKU. Y CIIOBHBIE CXOAMMOCTH MaTeMaTHUYecKue: cpaBHeHus, Jlanambepa, paaukaibHbIi mpru3Hak Ko,
uHTerpanbHelii nmpu3Hak Komm. 3HakomepeMeHHbIE psiibl. AOCONIOTHAsE M YCJIOBHAasl CXOIUMOCTH.
3Hakouepenyromnmecs psabl. [Ipusznak Jlelionua.

OynkimonaneHbie psaabl. O6macth cxomuMocTd. [loHsATHE paBHOMEpPHOW CXOAMMOCTH. Teopema
cxomumoctu YeObimeBa. Teopema. Beiiepmrpacca. CBolicTBa paBHOMEPHO cXomsmuxcs psioB. CTeneHHbIe
psaael. Teopema Abens. Pamuyc cxomumocTt. OCHOBHBIC CBOWCTBA CTEIEHHBIX PsIoB. Pasnokenue QyHKIUI
B creneHHble pansl. Psn Teiinmopa um Maxmopena. IlpuMeHeHHe CTENEHHBIX pPAIOB K MPUOIHMKEHHBIM
BBIYHCIICHUSAM.

Paznen 6. OcHoBuble TIOHATHA. JJuddepeHiinansHble YpaBHEHUS C Pa3IesSOMUMICS epeMEHHBIMH.
OnHopoaHbie quddepeHnanbpHble YpaBHEeHHS M1epBOro nopsiaka. Jinneitnsie quddepeHuanbible ypaBHEHUS
nepBoro mnopsiaka. JuddepeHnnanbHbie ypaBHEHUS, JIOMYCKAMOINME IOHMKEHNWE Topsiaka. JIuHelHbIe
mddepeHHabHBIE YPAaBHEHUST BTOPOTO MOPsIKA C IMOCTOSHHBIMH Kod(¢uruentamu. Mcnonb3oBaHue
mddepeHIaTBLHBIX YPaBHEHHI B 9KOHOMHYECKON JIMHAMHUKE.

Ynpaxuenue 1
31-40. Tlpumensst merox [aycca WCKIIOUEHHMS HEW3BECTHBIX, PEIIUTh CHCTEMY IJMHEHHBIX YpaBHEHUH.
CrenaTh IpOBEpPKY HAMIEHHOTO PEIIEHUSI.

4X, + 2%, — X, —3X, =11, 3X, = TX, + X, — 2%, = =11, X+ X, —3X; +2X, =8,
X, —6X; +9%, = -8, 2 AX, —2X, + X, — X, =8, 33 —2%, +3X, = X, +4X, =7,
3X, +4X, —3X; + X, =10, X, +4X,+3X;, —5X, =8, 3X, —2X, +4X;, — X, = =3,
2%, — 2%, + X, —2X, = 0. X, +6X; +5x, =13. SX, +6X, +2%, — X, =1.
33X, +X, =X, =0, X, +5X, —3X; —2X, =12, 2X, + X, + 4%, — X, = =3,
2%, —3X, + X, + 2%, =10, 35 AX +AX, + X5+ X, =2, 36, =X +2X, = 3%, +2X, =11,
X +AX, = 2%, + X, = =3, 3X, + 2%, —4X, +5X, = —18, 33X, — X, + 2%, + X, =2,
3X, +2X, — X, +3X, = 6. X, +4X, + X; +6X, =-10. 5X, +3X, +6X, —2x, = 5.
X, +2X, —=5X; +3%, =1, 4X, +3X, + 2%, — X, =18, 2X, +3X, + X, — X, = —4,
5%, — 9%, —5%, = -9, 38, 3X, +2X, —3X; +2X, =15, 30 33X, + X, = TX; + X, = =27,
6X, + X, + X; — X, =10, X, + 77X, —6X; +4X, =13, —2%, — X, + X3 —5X, =0,
X+ X, =Xy —2X, = 4. X+ X, +3%, —3X, =5. X, +3X, +4X, + 2%, =10.
3X, — 2%, + X, + X, = =,
SX, + X, + 2%, = 11,
=X+ X, =X+ X, =0,
2%, — X, + 6%, —3X, =9.
Yupaxnenue 2
41-50. Haiitu:
. 2 - x*+1 _ 2x2-9x+4
4-2) 1ILn°<>3x2+x+4’ x>1x% +8X+7 ") IXILT‘}\/5—_X—\/X_—3.
2
42. a) lim 12_—)( 6) lim w, 5) lim I x—A1-x
x>0 3X° 4+ X+1 x>-2 2X° +5x+2 X0 5X



8x* —x3+2 x3+8 Jx =2

43.2) Im —/——, 6) lim ———, li .
v 6x* —2x°+3 ), x> —Xx—6 B M3 —11x—4
440y lim 2EETAXC g iy X EX22 B lim 2%
x>0l 4 X +8X x>1 X°+2X—-3 >4 J1-6X =5
_ 4-3x-Xx° _ x*—4x+3 : X —2x-3
45.2) Im ——, 6) lim ———, lim .
)Hw4x2+3x—1 ) o1 X% 4 X—2 ®) X238 \[2X+1—~/X+4
46. a) lim %, 6) lim w, ) lim SYXF9
x>0 24 X7 + X x>3 X°4+X-6 >0 Jx+1-1
2 _ 2 1
7.0 lim D3y X 2K o) lim X172
x>2 5X° +3X+4 x>2 X —4X+4 x5 X—5
2 2 _ [ _
48. a) lim 7x—4x+22’ 6) lim Xj—xz B) lim VXFL-L
x>0 3—2X +5X x>l X7 —X x>0 2X
2 2 _
49.2) lim XL 6y X2 b lim Y2873,
x>0 X4 X=2 ~ xo2X°—4X+4 x->1 3X—3
47X _ xP4x-2 AxP+1-1
50.a) Iim ————, 6) lim ————, B) Im ———.
x>0 33X —4x+5 x>-2 4—X x—0 [XZ +16 -4

Ynpaxnenue 3
51-60. 3amana ¢ynkuus Y= f(X). Haiitu Bce TOukm paspeiBa (QyHKIMH, €CIHM OHU CYIIECTBYIOT.
IMoctpouts rpaduk HyHKIUH.

1 2

—X, x <1, 5% x<1 x-1 x<0,
51. f(x)=1x?, 1<x<2 52. f(X)={x+1 1<x<0, 53. f(X)=x*-1 0<x<],

3X-2, X>2. 1-x, x>0. 1-x, x>1

1

1+2x, x<-1 X2, X< -1 X' x<-1
54. f(X)=1X, -1<x<1], 55. f(X)=9x+2 -1<x<1, 56. f(x)=<-%, -1<x<1,

E, x>1. 2, x>1 E x>1.

X X

2—x%, x<0, x2+1 x<0,
57. f(X)=9—x+2 0<x<2 58. f(x)=41-2x, 0<x<2

X, X> 2. X—=2 X>2.

1-x, x<1, Xx+1 x<-1
59. f(x) =12x, 1<x<2 60. f(X)={x*-1 -1<x<2

8-x2, x>2. 2X, X>2.

CamocrosiTenibHas paboTa CTyAE€HTa COCTOMT B BBIOJIHEHHH 3aJlaHMi  THIIOBOTO pacyera,
0(OPMIIIEMOrO OT/EIBHBIM OTYETOM M 3AIIMIIAEMOr0 CTYAEHTOM. METOIMUYECKUE YKa3aHHs M 3aJIaHus
MOKHO HalTH o cceuike: http://e.lib.viIsu.ru/bitstream/123456789/6570/1/00707.pdf.

3AOYHASA ®OPMA OBYUYEHMUS (yckopennoe o0ydyenue Ha 6aze CIIO)
Texkymmii KOHTPOJIb yCIIEBAeMOCTH

ILI/ICL[I/IHJ'H/IHa npeamnojaaracT MNoJaHYyr IMepearreCraiuo, B CBA3U C YEM TeKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH
HC IPOBOAUTCA.


http://e.lib.vlsu.ru/bitstream/123456789/6570/1/00707.pdf
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IMpome:kyTouHAs aTTeCTAUS 10 UTOraM OCBOEHM S IMCHMILIMHBI (324€T, MepeaTTecTaIusd)

KoHTposibHBIE BONIPOCHI K 3a4eTy (MepeaTTecTanus)
Matpuupl. HelictBus Haa MaTpuniamu. Onpeaenutend. CBOWCTBa OMpeaeIUTENEH.
OOpaTHas MaTpuia. Panr MmaTpuipl.
Cucrems! nuHelHBIX ypaBHeHu. ®opmynsl Kpamepa. Metop "aycca.
Bekropsl. JIuneiiHble onepauuu Hajx Bekropamu. IIpoekuus BexkTopa Ha ock. PasnoxkeHue BekTopa 1o
OpTaM KOOPJAMHATHBIX OCEH.
Monyns BekTopa. Hampasnsroniue kocunychl. CkanspHOe NIpOoU3BeeHNE BEKTOPOB U €ro CBOICTBA.
BekropHoe mpousBeneHne BEKTOPOB M ero cBoicTBa. CMelIaHHOE INpOU3BEIEHHE BEKTOPOB M €ro
CBOMCTBA. YpaBHEHMs IPAMOI Ha IIOCKOCTH.
Oynakuug. CriocoObl 3amanust GyHkuui. OCHOBHBIE XapakTepucTHKH (yHKuuid. OOpatHas (QyHKIHS.
CrnoxxHast QyHKITHSL
[Ipenen yucnoBoi nocnenoparenbHOCTH. [Ipenen GyHkimu B Touke. OAHOCTOPOHHUE MIPE/IEITBI.
Beckoneuno Oonbmasi ¢yHkuus. beckoHeuHo Manbie ¢(yHknuu. CpaBHeHHE OECKOHEYHO MallbIX
¢GyHKIMH. DKBUBAJICHTHBIE OECKOHEYHO MalIble.
HenpepriBHOCTH QyHKIMIA B TOUKE. HenmpepbIBHOCTE B MHTEPBAJIE U HAa OTPE3Ke.
[pousBonnas ¢pyHkiuu. OU3HYECKUH ¥ TEOMETPUIESCKUH CMBICIT TPOU3BOHOM.
[IpousBoaHas CyMMbI, Pa3HOCTH, IMPOU3BEACHHMS M YacTHOro ¢yHkiui. [IpousBomHas CIOXKHOH U
o0paTHOH (pyHKITHH.
Meron UWHTErpupoBaHUs IIOACTAHOBKOM. Meros HENmocpeACTBEHHOrO MHTErpupoBaHus. Merton
WHTETPUPOBAHMS 110 YACTSIM.
WnTerpupoBanne  paiMoHaNBHBIX — JpoOeil. MHTerpupoBaHWe TPUTOHOMETPHUYECKMX  (DYHKIIHU.
WuTerpupoBanne uppaioHaIbHBIX (QYHKITH.
OrmpeneneHABIA HHTETPaT KakK MpeAesl HHTETPaTbHONM CYMMEI. [ €OMeTpHIeCKHi CMBICT OMPEACIICHHOTO
HHTErpaa.
®opmyna Herotona-JleiOnuia. HTErprpoBaHie B CAMMETPHIHBIX TTpEIeax.
Boruncienue mromazed miockux (uryp. BbluucieHue MIMHBI OyTd IJIOCKOM KpUBOH. Bbruncienue
IUTIOIA/IU IIOBEpXHOCTH. Bhluncnenue oobema Tena.
QDyHKIUN HECKOJIBKUX MTEPEMEHHBIX.
Huddepennmanbabie ypaBHeHus. OCHOBHBIE IOHATUS. Y PAaBHEHUS C Pa3AEIAIOIIUMUCS [1€pEMEHHBIMU.
Onnoponnubie muddhepeHinaibable ypaBHeHUs. JIuHeliHbIe ypaBHeHHs. Y paBHeHre bepHymim.
YpaBHeHUs B TONHBIX nuddepeniinanax.
Jluneitnpie muddepeHnnansable ypaBHEHHS] BTOpPOro mopsiaka. VHTterpupoBanne awddepeHnatbHbIX
YpaBHEHUH BTOPOr0 NOPSAKA.
WnTerpupoBanne nHHEHHBIX OOBIKHOBEHHBIX AW((EpeHLUANbHBIX YPAaBHEHHH BTOPOrO IOPSAKA C
ITOCTOSTHHBIMU KO3 (pHUIIHeHTaMH.
Jluneiinble HeOAHOPOIHBIE MU PepeHInaTbHbBIE YPABHEHHUS BTOPOI'0 MOPsAKA.
HucnoBble psabL.

CamocrosiTeJibHasi padoTa CTY/IEHTOB

CamoctosiTennbHass paboTa CTyZEHTa COCTOMT B BBINOJHEHHWH 33JaHUA THUIIOBOIO pacyera,

0hOpMIISIEMOr0 OTIEIbHBIM OTYETOM M 3AlMIAEMOr0 CTYACHTOM. METOANYECKHE YKa3aHUS W 3aaHusl
MOKHO HakTu 1o cceuike: http://e.lib.visu.ru/bitstream/123456789/6570/1/00707.pdf.

Bonpocer pias CPC
Pazpen 1. Merog koopaunat. KomruiekcHble uncina, qeicTBust ¢ HUMU. Bektopsl. JIuHelHble onepaunu

Haa BekTopamu. CKalsipHOE NMPOU3BEIEHHME BEKTOPOB U ero cBoicrBa. Cucrema BEKTOpOB. PaznoxkeHue
BEKTOpa 10 CUCTeMe BeKTopoB. Matpuisl. [lelictBus Han matpunamu. OOpaTHass MaTpuna. Panr mMarpuib.
Onpenenutenu. CBoiicTBa onpeaenuTenci.

Pazgen 2. Oynxumu. OcHOBHBIE 3jIeMEHTapHble (YHKUMH, MX cBoiicTBa M rpaduxu. CBoiicTBa

(yHKUMH HENpPEephIBHBIX HAa OTPE3KE.

Paznen 3. [IpousBogHas QyHKUMHU ee TeOMETpUUYECKUN U (U3MUecKuid cMbIci. [Ipon3BogHas CyMMBEL,

MMPOU3BCACHU U YaCTHOI'O. Ee FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT 1 CMBICJI B ITPUKJIAJIHBIX 3aJa4ax.


http://e.lib.vlsu.ru/bitstream/123456789/6570/1/00707.pdf

Paznen 4. OmnpeneneHHBI HHTErpan Kak MpefeNn HHTErpaJbHOW cyMMbl. OCHOBHBIE CBOWMCTBa
orpeneneHHoro uHrerpana. [IpomsBopHas uWHTerpajga MO TEpeMEHHOMY BepxHeMmy mnpeneny. dopmyna
Herotona-Jlelibnuna. Berancienne onpeaeneHHOro HHTErpaia: HHTErPUPOBaHUE 10 YACTSM M MOJICTaHOBKOM.
[TpubnukeHHOE BBIYKCIEHHE OINPENCICHHOTO HWHTerpaja: (OpMyNbl MNPSAMOYTONBHUKOB, Tpamenuid u
Cumncona. HecobctBennble naTerpainsl. Mcnons3oBanne MOHATHS ONPENETEHHOTO HHTErpana B 3KOHOMHUKE.

Pazgen 5. YucnoBwle psuel. CxomuMocTh M cymma psjga. HeoOXxoiaumoe yCIoBHE CXOIMMOCTH.
HelictBuss co cxodmuMucs panaMu. YucioBble psiAbl C MOJOXKUTEIbHBIMU ujieHaMu. JlocTaTouHble
MpHU3HAKU. Y CIOBHBIE CXOAMMOCTH MaTeMaTHdyeckue: cpaBHeHwusl, Janambepa, pamukansHbiil npuzHak Koy,
uHTerpanbHelii nmpu3Hak Komm. 3HakomepeMeHHbIE psifbl. AOCONIOTHAsE M YCIOBHAs CXOAWMOCTH.
3Hakouepenyromnmecs psaabl. [Ipusnak JlelioHua.

OynkimonaneHbie psaabl. O6macth cxomuMocTd. IloHsATHE paBHOMEpPHOW CXOAMMOCTH. Teopema
cxoqumoctu YeObimeBa. Teopema. Beiiepmrpacca. CBolicTBa paBHOMEPHO CXOIAIIUXCA psigoB. CTeleHHbIE
psaael. Teopema Abens. Pamuyc cxomumocti. OCHOBHBIE CBOWCTBA CTEIICHHBIX PsioB. PaziokeHue QyHKIIMi
B creneHHble psabl. Psg Teitmopa m MaknopeHna. [IpuMeHeHHE CTENEHHBIX PAJOB K MPUOIMKEHHBIM
BBIYHCIICHUSM.

Paznen 6. OcHoBHble IOHATHA. JuddepeHnInanbHbie YpaBHEHUS C Pa3IelsONIMMUCS MTepEeMEHHBIMU.
Onnopoanblie quddepeHinanbHble YpaBHEHHs IepBOro nopsiaka. JInneitnole quddepeHnnanbable ypaBHEHHS
nepBoro mnopsaka. JuddepeHnnanbHbie ypaBHEHUS, JIOMYCKAIONIME IOHMKEHHWE Topsiaka. JInHeiHbie
mddepeHMaNbHBIE YPAaBHEHUST BTOPOTO MOPsIKA C TOCTOSHHBIMH Kod(hdurmentamu. Hcmonbs3oBanue
g depeHuanbHbIX YpaBHEHHH B YKOHOMHYECKON THHAMHUKE.

@DOoHJT OIEHOYHBIX CPEICTB JUIsi TPOBEICHUS aTTeCTallMd YPOBHS C(HOPMHPOBAHHOCTH KOMITETEHITHHA
00y4aroIIMXCs 110 AUCHUIUTNHE 0)OPMIISICTCS OTACIbHBIM JTIOKYMEHTOM.

7. YYHEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECHHEYHEHHUE JIMCHUIIJIMHBI

7.1. KuuroooecneuyeHHOCTh

HaumeHnoBanue uTepatypbl: aBTOp, Ha3BaHUE, BU]| U3JIAHNS, T'ox KHUT'OOBECIIEUEHHOCTb
U3JaTENbCTBO n3ganus | Hamwuue B anexTpoHHOM Katanore ObC
OcHOBHas TUTEpaTypa
1. Kpatkwuii Kypc BBICIICH MaTeMaTHKH : yaeOHuk : [16+] / K. 2020 https://biblioclub.ru/index.php?page=boo
B. Banaun, @. K. Banaun, B. W. [ixxeddans u ap. ; momx obmr. k&id=573171

pen. K. B. banauna. — 4-e u3z., crep. — Mocksa : J[armkoB u
K°, 2020. — 512 c. : un. — ISBN 978-5-394-03643-9.

2. Bymak, b. A. Marematuka. COOpHHK 33124 110 2020 https://znanium.com/catalog/product/120
yrIIyOIIEHHOMY KypCy : yueOHO-MeToaudeckoe nocoodue / b. A. 1320

Bynak, H. /1. 3onotapesa, 0. A. Iomos [u np.] ; mox pea. M.
B. ®enoroBa. - 5-¢ uzg. - Mocksa : Jlaboparopus 3HaHuiA,
2020. - 329 c. - (BMK MI'Y - mkone). - ISBN 978-5-00101-

707-3.
2. Briciias MaTeMaTHKa [Tl S5KOHOMHCTOB: COOPHHUK 3a1ad : 2019 https://znanium.com/catalog/product/989
yuebHoe nocobue / I'. U. boopuk, P. K. I'punnesudroc, B. 1. 742

Marsees [u ap.]. - 3-e u3a., ucnp. - Mocksa : UHOPA-M,
2019. - 539 c. - (Boicuiee odpazoBanue: bakanaspuar). - ISBN
978-5-16-010074-6.

JlononHuTenpHast IuTepaTypa

1. Kypc BbICIIei i MAaTEMaTHKHU LTS 3KOHOMHUCTOB : YIeOHHUK / 2021 https://znanium.com/catalog/product/173
nox pex. P.B. CaruroBa. — Mocksa : UHOPA-M, 2021. — 5644

647 c. — (Beoicuiee odpa3osanue: bakanaspuat). — DOI
10.12737/13680. - ISBN 978-5-16-011091-2.

2. Maremaruka : yaebHoe rocobue / 0. M. lanwnios, JI. H. 2019 https://znanium.com/catalog/product/989
XKypoenko, I'. A. Hukonosa [u jap.] ; nox pex. JI. H. 799

Kypbenxko, I'. A. Hukonosoit. — Mocksa : UHOPA-M, 2019.
— 496 c. — (Beicuiee odpaszoBanue: bakanaBpuar). - ISBN
978-5-16-010118-7.

7.2. Ilepuonuyeckue U3JaHHUA

1. U3Bectus By30B. MaTemaTuka

2. MaTtemaTtnueckoe MOJETMPOBaHNUE.
3. AuddepenunanbHble ypaBHEHHS.
4. Ycnexu MaTeMaTHYECKUX HaYK.


https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=573171
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/1735644
https://znanium.com/catalog/product/1735644
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989799

7.3. AuTepHeT-pecypebl

1. O6pazoBarenbHbIe pecypcsl — http://window.edu.ru/

2. ObOpa3oBaTenbHBIH MaTEMaTHYECKUi callT — http://www.exponenta.ru/
3. Marematudeckas sammkioneaus — http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBbI

I[JISI pcam3anunuu )Z[aHHOfI JUCHUIIIIMHBI UMCIOTCA CIICHUAJIbHBIC ITOMCIICHUA MJIA IPOBEICHUSA 3aHSATUH
JIEKIIMOHHOTO0 W TIpakThueckoro Ttumna. [IpakTuueckwe pabOTHl MPOBOAATCS B J1a0OpPaTOPHM HYHCICHHBIX
MeromoB (405-3).

[lepeyeHp MCIIOIB3YEMOr0 JIMIIEH3UOHHOTO MPOrPAMMHOT0 00ECIICUCHUS

1. Microsoft Excel
2. Maple
3. MATLAB


http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/

PabGo4yio nporpaMmy COCTaBHIIL:

1.T.H., npodeccop kad. Aull Manapeesa A.A. e

PenensenT (mpejcTaBuTeNb paboTonaTens): /(’zj
3aMecTHTEND aupekTopa o passutuio Q00 «banancy Koxun A.B.

[IporpamMma paccMoTpeHa u o00peHa Ha 3acenannu Kadenpbl @Anll '

Tpotokon Ne /ot J0 0L £02/ roma /Qﬂ
3asenyromuii kapenpoi ®Aull k.¢.-m.1H., nouent bypkos B.J1. oy

PaGouyasg mporpaMma paccMOTpeHa H 0J00peHa Ha 3acelaHuH Y4eOHO-METOAHYCCKOM KOMHCCHH
nanpasyiedus 38.03.01 «DxoHOMHKa»

Iporokon Ne 7/ or 30 /.40 rona J/
[IpecenaTens KOMHCCHH: J1.9.H., mpodeccop 3axapos ILH. <

¢

JIMCT NEPEYTBEPKJIAEHUA
PABOYEN IMPOT'PAMMBI JIUCHATIJIUHBI

Pa6ouyas nmporpamma onodpena Ha 20 L#Z 12043 yuebusli romga

IpoTokon 3acenanus kabpenpet No 2 or % U627 rona

3aBenyromuit kadpeapoii T Prrears

C_/;I/ 7
PaGoyas nporpamma ojio6pena Ha 20 /20 yueOHBIH roga
I[Ipotokou 3acenanus kadeaps: Ne oT rojaa

3aBeayrolui kapenpoi

PaGouas nporpamma ofodpena Ha 20 /20 yueOHBbIH roja

ITporokon 3acenanus kapenpbl Ne oT roga

3asemyromuii Kadeapoi
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