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1. TETM OCBOEHU Y AACIUATLTAHEL

Iensto ocBocuus AUCUHIUTHHBL «BhIciuas MatemaTukay ABJACTCA H3YMCHHME TaKUX pasfienios
MaTCMaTHKHW, Kak JuHeliHasg anmrebpa W aHaTHTHYeckas T€OMETpUA, MaTpuuHoe HCYHCIIeHME,
BCKTOpHOE McUMClEHHe, Teopus lpenenos, nudoepenunansoe u HHTETpalbHOE HMCYUCHEHUs
Gynxumit oxHoi TIEpEMCHHOM, Heonpenenéunble u OMpeAeNEHHbIE HHTErpaJlbL, Auddepentmaneusie
YPaBHEHHS.

3anayu:

- OBJIaNCHHE CTYNCHTAMH OCHOBHBIMM MOHATHIMH anredpel, reoMeTpuy, MaTeMaTHYECKOTo
aHajn3a;
= YMCHHE pemarh THIOBEIE 3ajaud, npHoOpeTeHHe HaBBIKOB paboTel co cneumatbHOH
MaTeMaTHYeCcKOH IuTepaTypoii;
- YMEHHE HCTIONB30BaTh MaTeMaTHYEeCKHUi anmapar Ajis pemeHus NPUKIAHEX 3ajay.
2. MECTO QU CIHILIHHEL] B CTPYKTYPE OlION

HI/ICI.II/IHJIPIH& «BreIicmas MaTEMaTHKa» OTHOCHTCH K 0613&TCHBHOI‘7I HacTH y‘{CGHOFO I1aHa.

3. INITAHUPYEMBIE PE3YJIbTATHI OBYYEHHS IO TUCIUILIIAHE

HnaHprcmme PC3yNIbTATEI 06y‘{eHHH no AUCILHUNIHHE, COOTHECEHHRBIE ¢ ITaHUPYEMBIMHU

& IMnaaupyemrie pe3ynbTatel 06yyenus no AUCUMIINIUHE, B
OPMEpYEMbIe COOTBETCTBUM C HHIMKATOPOM JOCTHXECHHUA KOMIIETEHIHH
KOMIIETEHII U T p———— Hanmenosanue
(k00, codepoicanue Pesynsrars: 00ydenns no OLIEHOYHOT'O CpeicTBa
Komnemenyuu) KOMMETeHIIH IUCUHTTIITHEE
(k00, codeparcanue uHduKamopa)
OIIK-1. Crioco6en OTIK-1.1. 3uaer 6azoBsic 3HaeT OCHOBBI THHEHHON TunoBoit pacuer
KOHCYNBETHPOBATh H TIOHATHSA, NONYYEHHEIE B anreSpul U aHATHTHYECK O]
HCIONB30BATh 06macTH MaTemMaTHYeCKuX 1 F€OMETPHH, MaTpU4HOro Y
dyHIaMeHTaTEHEIE (wm) ecTecTBeHHBIX Hayk, BEKTOPHOIO HCYHCIIEHHS,
3HaHug B obnactu OIIK-1.2. ¥Meer ucnons3osars TCOPHH NIpenenos,
MaTeMaTHIecKoro 6a3oskie nonsTHS, NoytueHnele | nuddeperumansioro u
aHaH3a, B 00J1aCTH MaTeMaTHueckux H HHTETPATBHOTO HCUHCEHHS
KOMIUIEKCHOIO U (umn) ecrecTBeHHEIX Hayk, B byHkimii oauoi nepeMeHHoiH,
dyRKUHOHANLHOrO npogeccronansHoii Heomnpenenénuble 0
aHanu3a anre6per, JIeATENLHOCTH. ONPEAENEHHBIX HHTErpaNoB,
AHATUTHYECKOM OITK-1.3. Bnaneer naBbikamu Iudrdepenimansyeix
T€OMETpHY, BEIOOpa METONOB pemeHus 3a7a4 | ypaBHeHHmi,
M deperuuansuoii npopeccHOHaNE oI YMeer ucnonszopars
FEOMETPHH U ACATENBHOCTH HA OCHOBE TOTyYEeHHEIE 3HAHUA IS
TOTIOJIOTHH, TEOPETHYECKHX 3HAHMIA, PCLICHHA NPHKIIAAHKIX 33134
Intdepennuansaex B cBOEH Oynymeit
YpaBHeHH, npodeccHoRaTEHOMN
RHCKpETHOM ACATENILHOCTH.
MaTeMaTHKH H Braneer cospemennniv
MaTeMaTHYeCKOH anrmaparoM, MeToJaMu u
TIOTHKH, TEOPHH IrOPUTMaMH NIMHEHHOH
BEPOATHOCTEIA, anreOpH B aHATHTHYeCKOl
MaTeMaTH4eCKol TEOMETPHH, MaTpHYHOIO K
CTaTHCTHKH H BEKTOPHOI0 MCYHCTIEHNS,
CITyHaiHbIX TEOpHH Mpenenos,
NpOUECCOoB, anddeperumansroro i
YHCIICHHBIX METOA0B, HHTCTPANBHOTO MCUHCIIEHUS
TEOpETHYECKOI dyHkimit omHOH nepeMeHHoi,
MEXaHHKH B HEONpeeNnéHNEIe U
NpogecCHOHANBHOM ONPENENEHHBIX HHTErPaNOB,
AeSTETLHOCTH Auddepenunansupix
YPaBHEHHIA.




4. OFBEM U CTPYKTYPA JJUCIIAILINHEI

TpynoeMKocTh AMCLMIUIMHBI cOCTaBlseT 8 3a4yeTHBIX eauHML (288 dacoB): 4 3aueTHBIX
eIUHULBI B | cemecTpe, 4 3a4ETHRIX €IMHHIBI BO 2 CEMECTPE.

Buer yueGHoit
paboThl, BKIHOUYas
CaMOCTOATENEHYI0
paboTy CTyAEHTOB
o H Tpymoemkocts  |OOBeEM ydeGHol Dopmer
§ (B 9acax) paboTsl TEKyLIEro KOHTPOIA
Ne HauMeHOBaHHE TeM WK pa3ienoB/TeM g § E|E ST SRS | e TESRERRE
o s % 3 HHTEPAKTHBHEBIX tdopma
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©) 5 3 8, METOJIOB TPOMEXYTOYHOMN
g = o | @ S (8 gacax / %) aTTeCTAlHH
= 2 2| El & (no cemecmpam)
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1 | JluneitHas anreGpa 1 [13] 6 4 10 2/20
2 | BekropHas anrebpa 1 (45| 4 2 10 3/50 Peitrunr-korTpons 1
3 | AHamuTUYecKad FEOMETpHA 1 68 6 4 10 2/20 Tumnosoif pacuér 1
4 | BeeneHue B MaTeMaTH4eCKUH aHATH3 1 [9-11] 6 2 20 2/25 Peﬁmm‘mmpo,m ?
Tunogoii pacuér 2
5 | RIS RERDC WO YRER A 1 |12-14] 6 18 2/25
($YHKIMH O{HOH NepeMeHHOM
6 | UccnenoBanue ¢yHKImit 1 15 12 2/50 Tunogsoit pacuér 3
7 | ©yHKUMH MHOTHX NTEPEMEHHEIX 1 [16-18] 6 2 10 2/25 PeftTunr-koHTpONS 3
Bcero 3a 1 ceMecrp: 36 | 18 90 27/50 3auér
N Pe#Tunr-xonTtpons 1
1 | Heonpenen&unelit MHTErpAN 2 (16|12 ] 6 24 9/50 TunoBott pacur |
- PeATUHT-KOHTPOITE 2
2 | Onpenen&HHblii MHTErpan 21710 8 4 20 6/50 Trnosoff pacsbr 2
PeATHHI-KOHTPOIB 3
3 | AuddepennnantHsle ypaBHEHHS 2 |11-18f 16 | 8 10 12/50 Temosolf pacutr 3
Bcero 3a 2 cemecTp: 36 | 18 54 27750 Ok3aMeH (36)
X 3auér
Hroro no aucumnimse: 72 | 36 144 54 /50 Dxsamen (36)

Conep:xanue JeKIHOHHBIX 3aHATHIH M0 JUCIHIIIHHE

Cemectp 1.

Pazgen 1. Jluneiinasa aaredpa
Tema 1. Onpenenurenu.
Onpenenurenu 2 u 3 nopsaxos. [Ipasuno Capproca.
Tema 2. CucTeMbl THHEHHBIX YpaBHEHHH.
CucTeMbl NTMHEHHBIX YpaBHEHHMH MallblX MOPAJKOB: COBMECTHBIE, HECOBMECTHBIE; ONpEACIEHHEIE,
HEOolpeIeIEHHEIE CHCTEMBI. PaBHOCHJIBHBIE CHCTEMBl, 3JIEMEHTapHBIE NMpPeoOpa3oBaHHA CHCTEM.
Pemenune cucreM THHEWHBIX anrebpandeckux ypaBHeHHH. Metoa Kpamepa. Metoa I"aycca.
Tema 3. MarpungL.
OcHoBHele TIOHATHS. Jle#icTBHS ¢ HUMH (CIOXXEHHE MaTpHl, YMHOXXEHHE MAaTpHL Ha 4YHCIIO,
TPaHCIIOHHPOBaHNE MaTpull, Npou3BeaeHue MaTpull). O6paTtHad marpuua. Panr Matpuiel. Teopema
Kponekepa-Kanennu. Pemenne CJIAY MaTpHYHEIM METOJOM.

Pa3nen 2. Bexropnas aare6pa
Tema 1. JIeHCTBUA C BEKTOPAMH.
[TonsTue BekTOpa. BEeKTOpHI: paBHEBIE, MapajuledbHbIE M KOJUTMHEapHBIE BEKTOPHI, OPTEI M Oa3uc.




IMpoexuus BEKTOpa Ha OCh W ee cBoiicTBa. Hampamnsromme KOCHHYCBI BEKTOpa, MX CBOMCTBA.
JluHeitHbIe Onepallii Hajl BEKTOPaMH.
Tema 2. [IpousBeieHHs BEKTOPOB.
CkanspHoe, BEKTOPHOE U CMELIAHHOE NPOU3BEJACHHA BEKTOPOB M MX CBOACTBA.
Tema 3. CoGcTBeHHEBIE YUCTa W COOCTBEHHEBIE BEKTOPHI MATPHIIEL.

Paszgen 3.AHaIHTHYECKAd reoMeTpus
Tema 1. Ilpsmas THHUS Ha TUIOCKOCTH.
CrniocoObl 3aJaHMs TIPSMOM Ha TJIOCKOCTH. B3auMHOe pacrnonoKeHHe MPAMBIX Ha [UIOCKOCTH. YTOl
MEXAY NpSIMbIMHA. PacCTOSHME OT TOUKHM JI0 NPAMON.
Tewma 2. [InockocTs U TIpsAAMas B IPOCTPAHCTBE.
ITnockocts B mpocTpancTBe. [Ipsmas B npocTpaHcTBe. B3auMHOE pacnonokeHWe B NPOCTPAHCTBE.
Vrom Mexny nupsMoif M MIOCKOCTBIO. Yroll MeXAy HNpsSMBIMH. YTrol MeXAy IUIOCKOCTAMM.
PaccTosHHE OT TOYKH A0 TIOCKOCTH.
Tewma 3. Kpusrle 2 nopsaxa.
Onnunc. T'umepboma. [lapaboma. OcHOBHBIE TOHATHA: KAHOHWYECKOE YypaBHeHHe, (okyc,
3KCUECHTPUCUTET, AUPEKTPHUCHI.

Pasnen 4. BBenenne B MaTeMaTHYeCKH aHAIH3
Tema 1. O6iyie NOHATHA MAaTEMAaTUIECKOTO aHaIN3a.
PanvoHaNbHBEIE ¥ WppalMOHANBHbIE uWcna. [lome pgelicteutensHbIX 9ucen. JInneliHas
yIIOpAJOYEHHOCTE ToJiA. Onepanny CHOXEHHA U YMHOXEHHA. AKCHMOMAaTH4eCKoe Npe[cTaBlieHHE
ToJist IeHCTBUTENBHEBIX Yicen. Moaynb AefcTBUTENBHOTO YHCA, €r0 CBOMCTBA.
Tewma 2. TlonaTue npegena.
[Mpenen 4MCIOBOM MOCTENOBATENBLHOCTH: MOHATHE OKPECTHOCTH, onpelencHue npenena. Ilpexen
MOHOTOHHOM IOC/IeAOBaTENBHOCTH. ApH(pMeTHUecKHe cBolicTBa mnpenena. OrpaHMYeHHOCTh
cxoadulelcs nocienoBaTensHOCTH. YHeno e, ero onpeaenenue, CylecTBOBaHUE U OLIEHKA.
Tema 3. beckoHeuHO MaJble QYHKIWH.
Beckoneuno wmansie ¢yHkuud (6.M.¢.). CeoiictBa 6.M.¢. Ilpenen ¢yHKuUMM B TOUKE K Ha
OEeCKOHEYHOCTH, ONHOCTOPOHHHUE TpeAentl. ENUHCTBEHHOCTE npeaena. ApupMeTHIecKHe CBOHCTRa
npepena. [lpenencHsif nepexon B HepaBeHcTBaX. CpaBHenne 6.M.d., 3KBUBaNeHTHOCTb 6.M.d.
[Mpunimn 3amersl 6.M.¢. Ha 3kBUBasieHTHEIE. [Topsanok MamocTH 6.M.¢. 3amMedaTenbHBIE NPEAEIEL.
TaGnuia S5KBUBANIEHTHBIX 6.M. .
Tema 4. HenpepbIBHOCTB.
[Mpupamienne apryMeHTa U NpHpalleHle QyHKUNH, pasHele GOPMBI ONPEIENECHHS HENPEPLIBHOCTH B
touke. CsolictBa HenpepbBHBIX (yHKiui. Knaccudukauus Touek paspeiBa. CpoiicTBa yHKuMI
HETIpepBIBHLIX Ha OTpE3Ke.

Paznen 5. {uddepenunainnoe neyueaenue GyHKuH oxHOI nepeMenHoi
Tewma 1. [ToHaTHE TPOU3BOAHON.
MMpasuna aquddepenunpoBanus. [IpoussoaHas cnoxkHOH U o6paTHOH QyHKIMA, HEABHO 3alaHHBIX H
napaMeTpHuecKd 3ajnaHHbX QyHkuui. Jlorapudpmuyeckoe nuddepenuuponanue. OcHOBHEIE
TeopeMsl JuddepeHIHATEHOTO HCHHCIEHHUS.
Tema 2. [TpunoxeHus NporU3BOJHOM.
ITpousBojaHas: 3ajaya 0 MTHOBEHHOH CKOPOCTH, 3aJaya o KacaTeJbHOH. Onpenesente Npou3BOJHOM,
€€ TeOMETPHYECKHMM W MEXaHWYeCKHH CMEBICI, YypaBHeHHWe KacaTenbHoi. HemnpephIBHOCTD
nupdeperuupyeMoi GyHKLMH.
Tema 3. [NpaBuno Jlonurans.
Tpasuno Jlonutans. ITonstue auddepenunana. Ilpomssoansie M AuddepeHIHansl  BHICUIMX
MOPSAAKOB.

Pasnen 6. UccinenoBanue pyHKIUH
Tema 1. DKCTpeMyMBI, TOYKH neperuda.
OkctpemyMbl ¢yHknuu. HccnefoBaHMe OGYHKUMH 1O TIEPBOH TIPOM3BOAHON - OMNpEJACICHHE
WHTEpBANOB BO3pacTaHud M YyOeiBaHud. Heobxoaumoe M 1OCTATOYHOE YCJIOBHA 3KCTpEMyMa.
HauGoneiee ¥ HauMmeHbinee 3HaueHue QYHKIMY Ha oTpeske. Mccnenoanue QyHKIMHU 1O BTOPOH



NPOU3BOAHON. YYACTKH BBITYKJIOCTH W BOPHYTOCTH, TOYKH Tleperu6a. ACHMITOTEI, MX ONpeAcIeHHE
U croco6bl OTHICKaHHUA.
Tema 2. [Toctpoenue rpaduka GyHKIMH.
ITonnoe uccnenoBanue QyHKIMU K IOCTpOeHHUA rpaduka hyHKIHH.

Paznen 7. @®yHKUHH MHOTHX NepeMEHHbIX.
Tema 1. OcHoBHble noHsTHS OMIL
Omnpenenenre QYHKUMH MHOTHX TepeMeHHBIX; oOnacte omnpenenenusa, rpaduk. Ilpemen u
HEMpPEPBIBHOCTE HYHKUMH MHOTHX TIEpPEeMEHHBIX; WX OCHOBHEIE CBOHCTRA. YacTHBIE NPOU3BOAHBIE U
aupdepeHunan (GyHKOMM MHOTMX MEpeMeHHBIX. YacTHble Npou3BoAHBIE M AU depeHUHaTBI
BBICIIMX TOPSAAKOB.
Tema 2. SkCTpeMyMEIL.
DKkcTpeMyMBl QYHKIMM MHOrMX mnepeMeHHBIX. HeoOxomumMoe ycnorue skctpeMyMa. JloctaTtodHoe
yCIIOBHE SKCTpeMyMa QYHKIHMH 2-yX NePEMEHHBIX. Y CIIOBHEIH 3KCTpEMYM.

Cemectp 2.

Pa3zpnen 1. HeonpeaeseHnslii MHTErpad
Tema 1. ITousTHE MepBOOOPa3HOI U HEONPEACIEHHOTIO HHTETpala.
IepsooGpasHas. Teopema o nepoobpa3Hux. Heonpenenenneiit uuterpan. Ilpocreiimne cBoicTsa
HeolpeIeIeHHOro uHTerpana. Tabnuua unterpanos. YacTHele METOABI HHTETPUPOBAHUS.
Tewma 2. OcHOBHEIE METOJIBI HHTETPUPOBAHUS.
3aMeHa mnepeMeHHONW. WHTerpupoBanne no uactiM. PasnoxkeHwme W HWHTerpupoBanHe ApoOHO-
paunoHanbHEIX GyHKUMA. HHTerpupoBanMe HppalMOHANBHEIX BBIpaXeHHH. HHTEerpuponanue
TPUTOHOMETPHUYECKHUX BEIPAXKEHUH.

Pazgen 2. OnpexeseHHBIH HHTErpaJ
Tema 1. [IpaBuna BEIYMCIEHAA ONpEAENEHHOrO HHTErpana.
OnpeneneHde W TEpBUYHBIE CBOHCTBa onpeAeleHHoro uHTerpana. OnEeHKa ONpeAeIeHHOro
MHTErpaia, TeopeMa o cpejHeM. FHTerpan ¢ nepeMeHHBIM BEPXHHUM NpejenoM. Gopmyna HeroToHa-
JleitGunna. 3aMeHa nepeMeHHO# B ONpeieiecHHOM MHTerpane. MHTerpupoBanue no 4actsm.
Tema 2. l'eoMeTpuuecKue TPUITOXKEHUA ONIPEJENEHHOI0 HHTErpaa.
BreiuMciaeHne Mmuomajeii ¢ MOMOINBIO ONpEACNCEHHOro MHTerpasia. I[lomspHble KOOpAHHATBI.
Berucnenne o65eMoB Tell. BEMHCIEHHE MIHHEI IYTH.
Tema 3. HecoGcTBeHHBIE HHTETPAIBL
HecobcTBeHHbIE UHTErpajibl MO GECKOHEYHOMY MPOMEXYTKY M OT HEOTrpaHHYEHHBIX (yHKIHIA.
[pu3HaKK CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB (TEOPEMA CPaBHEHN, CIEACTBHE).

Pasgen 3. IluddepennuanbHbie ypaBHEHUS
Tema 1. OOmue noHATHS.
O6mue noHsaTua (onpeaeneHue audepeHUHATBHOrO YpaBHEHH, PEIEHU, TOPANKa, HOpMAJIbHOMH
¢bopmel 3anucH). 3anaga Koy, TeopeMa CyIECTBOBAHUS H €IMHCTBEHHOCTH.
Tema 2. InddepeHHaATbHEIE ypaBHEHHA 1-0T0 MopsaKa.
Juddeperunanbiple ypaBHeHHs 1-oro nopajaka ¢ pasfe/aouMUcs nepeMeHHbIME. OTHOPOAHEIE U
nuHeiiHple  nuddepeHuManbHbBle  ypaBHeHMS  l-oro  mopsaka.  YpaBHeHMS B TONHBIX
middepeHunanax.
Tema 3. KoMIieKCHEIE YHCTA,
KommnekcHeie uncna. Buag koMmruiekcHoro uvucna. JleficTBuTensHas ¥ MHHMas 4acte. Onepaunuu
CIOXKEHUSs W YMHOXEHHs HaJ KOMIUIEKCHBIMH 4HucnamMu. [eoMmeTpudeckoe H300paxkeHHE
KOMILTEKCHBIX 9Hcen. ComnpsikeHHs KOMIUIEKCHBIX 4Hcel. MoAynbs M apryMeHT KOMIUIEKCHOTO
ydcha, CcBoiicTBa Mopxyns. TpuroHoMmerpudeckas ¢opMa 3amHMCH  KOMIUIEKCHBIX — YMCEN.
ITepeMHOXXeHHE KOMILIEKCHBIX YHCEN B TpUroHoMeTpHieckod dopme. Popmyna Myaspa. Ctenenu
MHOTQWIEHA, JeJICHHe MHOTOWIEHOB ¢ ocTaTkoM. TeopeMa be3y. OcHoBHas TeopeMa anre6phl.
Tema 4. [luddepeHnnanbHbIe ypaBHEHUS BBICIIAX MOPSAKOB.
Jluneitnsie auddepeHIManbHble YPaBHEHHS: ONHOPORHBIE M HeoAHopoxaHbie. Obmee pemeHune
OAHOPOAHOrO ¥ HEONHOPOAHOro nuHeliHoro auddepeHUnanbHOro ypaBHeHus. Pemenue



OMHOPOJHOTO JNHHEHHOro AuddepeHUHanbHOr0 ypaBHEHHS 2-0ro TOpAAKA € MNOCTOSHHBIMH
ko3 puHeHTaM K.

Metox BapuauWH TIOCTOSHHEIX pELICHHH HEOAHOPOAHOINO JIHHEHHOTO aH(PEpEeHIHATEHOTO
ypaBHeHus. Mertox mnonbopa pelleHMs HEOQHOPOAHOIO JUHEHHOro AnddepeHuHanLHOro
YpaBHEHHUS.

Tema 5. Cucremsl 1uddepeHIHanbHEIX ypaBHEHHIA.

Cuctemst aupdepeHIMANBHEIX  ypaBHEHMH. Merog wckmodyenus. JIMHEHHBIE  CHCTEMEI
mudepeHIMATBEHEIX YpaBHEHHH. Pemenne TMHEHHOR CHCTEMBI € MOCTOSHHBIMA KO3GQUIHEHTAMH.

CopepxxaHue NPAaKTHYECKHX 3AHSATHI N0 JHCUHIIIHHE
Cemectp 1.
Pazpnen 1. Jluneitnas anre6pa
Tema 1. Onpenenutenu.
Brraucnenue onpeaenureneit 2 1 3 nopAaKoB.
Tema 2. CucTeMbl TMHEHHBIX YPaBHEHUH.
Pemenune cucteM THHEHHBIX ypaBHeHHH MeTofoM KpaMepa, meTonom ["aycca.
Tema 3. Matpuusl.
JleicTBUSA ¢ HUMH (CTIOXKEHHE MAaTpHL, YMHOXEHHE MaTPHIl HA YHCIIO, TPAHCIIOHHPOBAHHE MATPHIL,
npoussecHue MaTpull). Beraucnenue obparHoit Matpuupl. Pemenne CJIAY MaTpHUHEIM METOLOM.
Paspmen 2. Bexropnas anre6pa
Tema 1. JleficTBHS ¢ BEKTOpaMH.
JIuueiHble onepally Hajl BEKTOpaMH (BbIYKCIEHHE JUIMHBI BEKTOPA, YIila MEXIY BEKTOPaMH)
Tema 2. TIponzBeicHHA BEKTOPOB.
BrIunclieHHE CKaJIIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO IPOU3BEACHUI BEKTOPOB.
Tema 3. CoGcTBEeHHEIE UHCNa U COOCTBEHHBIE BEKTOPHI MaTPHLLL.
Pewenue 3anay.
Pasgen 3.AHalUTHYECKasd FEOMETPHA
Tewma 1. [lpsMas TMHUA Ha MITOCKOCTH.
BoidHCIIEHHE YTIIa MEXTy NpAMBIMU. BEMMucIeHHe pacCTOSHUA OT TOYKH 0 MPIMOM.
Tema 2. ITnockocTs U MpsiMas B IPOCTPAHCTBE.
PaccMOTpeHHE B3aMMHOTO paclioNOXEHHS NPAMBIX M IUIOCKOCTEH B IPOCTpPaHCTBE. BhMuCiIeHHE
yraa Mexay TNpsMoOi W IUIOCKOCTBIO, YIJIa MEXIY MNpAMBIMHM, YIJia MEXAY TMIOCKOCTAMH.
BrrunciieHre pacCTosiHAsL OT TOYKH J0 IIIOCKOCTH.
Pasnen 4. BeegeHue B MaTeMaTUYECKUI aHAIN3
Tema 1. O6mue NOHATHA MaTEMATUIECKOTO aHaJIH3a.
[ToBTOpeHHE palHOHANBHEIX W MPPalMOHATBHEIX yncen. [lonsg necTBUTENbHBIX yncen. Onepaunu
CIIOKEHUA U YMHOXKEHHS. Bpraucnenue Moayns AeHCTBUTENILHOTO YHCA.
Tema 2. [Tonatue npenena.
BrlukciieHue TpeleNoB mnocienoBarenbHocTed W QyHkumi. IlepBeiii W Bropod 3aMeuaresbHBIC
npeenbl.
Tema 3. BeckoHeyHO Mainble GYHKUUH.
CpaBHeHue 6eCKOHEYHO MaBIX QYHKIM. DKBUBaJIEHTHOCTh OECKOHEUHO MaNbiX QyHKUMH.
Tema 4. HenpepbIBHOCTE.
Knaccuduxaiua Touek paspriea. HaxoxaeHne Touek paspriBa GpyHKIMiA 1 onpencieHne WX pojia.
Paszgen 5. [InddeperunansHoe UcHACIEHHE QYHKIMIA OJHON MepeMEeHHOH
Tema 1. IMoHsATHE NPOU3BOIHOM.
JuddepennupoBanue ¢GyHKUMA. BEMHCICHHE NPOM3BOJHON CclOXHOH W oOpaTHOH QyHKUMH,
HESBHO  3aJ@HHBIX M [apaMeTpUyeckd  3anaHHelx  ¢yHkuumil.  Jlorapudmuueckoe
IuddepeHLHpOBaHHE.
Tema 2. ITpunoxxeHus NpoU3BOAHOM.
CocTaBdTh W HANHCaTh YpaBHEHHs KacaTelbHOH M HopMamu QyHkuun. HaxoxjaeHue CKOpPOCTH H
YCKOpEHHUS.
Tema 3. I1paBuno Jlonurans.



Beraucnenne npeaenos no npasuy Jlomurans.
Paspen 6. HccnenoBanue Qpynxnuit
Tema 1. DKCTpeMyMEI, TOUKM neperuda.
OnpeneneHue MHTEPBAIOB BO3pacTaHWs W yObiBaHMA QyHKUMM. HaxoxaeHne 53KCTpeMyMOB
¢ynxunu. Haubonsilee W HauMeHbIIEE 3Ha4eHHE QyHKUWM Ha oTpe3ke. OnpenelieHHe Y4acTKOB
BHIMYKJIOCTH M BOTHYTOCTH, To4Yek neperuba. OTbICKaHNE aCUMIITOT.
Tema 2. ITocTpoenue rpaduka GyHkuuu.
IMpowsBeas MONHOE UCCIIEROBaHHE PYHKIMH, TOCTPOUTE rpadMK GyHKINH.
Paspen 7. @yHKIMH MHOTUX NEPEMEHHBIX
Tema 1. OcnoHele noHsitus PMIL
BrluKClieHHe YAaCTHBIX NPOM3BOIHBIX 1-0r0 M BBICIIUX MOpAAKOB. Bbruucienue auddepeHunanos
(GbYHKIHY MHOTHX MEPEMEHHBIX.
Tema 2. DKCTpEMyMEL.
BeruuciieHne 3KCTpeMyMOB QYHKIMH JBYX NepeMeHHbIX. HaxoXIeHHe yCI0BHOTO SKCTpEMyMa.

CemecTtp 2.

Pasznen 1. HeonpeneneHHsI HHTETpal
Tema 1. ITorsaTue neprooOpa3Hoil ¥ HeoNpeaeNEHHOrO UHTErpaa.
Haxoxenune neppoobpasHex ¢yHkuuu. HemocpeacTBeHHOE WHTErpHpOBaHHE, HCMONB3Ys TabaMITy
HEONpeAEeNeHHBIX HHTErPaioB.
Tema 2. OcHOBHBIE METOABI UHTETPUPOBAHHA.
BelupclieHHe HeONpeAeNEHHBIX MHTErpajloB METOIOM 3aMEHHI NepeMeHHOH. MHTerpuposaHue Mo
yacTaM. HMurerpupoBanue ApobHO-pauuoHansHbX (yHkumii. MHTerpupoBande HppalMOHAIBHBIX
BEIpaXkeHUi. IHTErpHpoBaHUE TPUTOHOMETPHYECKHX BBIPAXKECHUH.

Paszpnen 2. OnpeneneHHell HHTErpa
Tema 1. TlpaBuna BEIMUCIEHHUA ONpPEAEIEHHOTO HHTETpaa.
Brraucienne HHTErpanoB 1o dpopmyne HetoToRa-Jleli6Huna. 3aMeHa MepeMEHHOM B ONpPeeNIeHHOM
uHTerpate. UHTerpHpoBaHue 1o 4acTaM.
Tema 2. 'eoMeTpHuecKe MPUNOKEHHA ONPEJENEHHOTO UHTETPANA.
Bruncnenue miowaneit puryp. Briuncnenne o0beMoB Tell. BeIUKCIeHUE ATUHEBI IYTH.
Tema 3. HecoGcTBEHHBIE UHTErPATIEI.
Peulenue 3a7a4 Ha CXOMMMOCTB W PaCXOAUMOCTh HECOOCTBEHHBIX HHTErPAJIOB.

Pasnen 3. JluddepeHnanbHele ypaBHEHUA
Tema 1. O6mue noHATUS.
TMonaTtus obwiero ¥ 4YacToro pewieHus auddepeHunanbHbX ypaBHeHH. PaccmoTpenue 3amad,
NPUBOAAIINX K AU PepeHUNATBHEIM yPaBHEHHAM.
Tema 2. JIu¢depeHuuansHple ypaBHeHHs 1-0ro nopsaaka.
Pemenne nupepeHIHANBHEIX YpaBHEHHH |-0ro mopsaka: ¢ pasJelsdiolUMHUCS MEPEMEHHBIMM,
ONHOPOAHEIX, JiMHeHHBIX (Meromamu bepuynnu w  Jlarpamxka), ypaBHEHMHA B TMOJNHBIX
nuddeperuuanax.
Tema 3. KoMmnekcHBIE qucna.
CrnoxeHnne M YMHOXEHHE KOMIUIEKCHBIX 4HHcel. I'eoMeTpHueckoe H300paXeHHE KOMIUIEKCHBIX
yucen. IepeMHOXeHHe KOMIUIEKCHBIX YHCEN B TPHTOHOMETPUUIECKOH ¢opMe. PenreHue KBaJpaTHBIX
ypaBHEHHI ¢ OTPHIATENBHEIM JHCKPHMHUHAHTOM.
Tema 4. JluddepeHmanbHble ypaBHEHUA BBICIIMX NOPAAKOB.
Pemenne aupepeHOHaNBHBIX YpaBHEHWH 2-0ro mnopsaka C TOCTOSHHEIMH KO3(h¢HIMeHTaMU
(oHOpOOHBIX M HEOJHOPOAHBIX). MeTox HeompelenEéHHbIX Ko3(duLMEHTOB. MeTod BapHalHu
NIPOM3BOJIBHBIX TOCTOSHHBIX. BEIUMCIEHHE onpenenuTend BpoHckoro.
Tema 5. Cucremsl quddepeHIMANBHEIX YpaBHEHU.
Pemenue cucreM audepeHIHATBHEIX YPaBHEHUH.



5. OIEHOYHBIE CPEACTBA JJIsI TEKYIIETI'O KOHTPOJISAA YCIIEBAEMOCTH,
NPOMEXYTOUYHOM ATTECTAIIAH IO HTOI'AM OCBOEHMS JACIIUILTAHBI H
YYEBHO-METOJUYECKOE OBECIIEYEHHE CAMOCTOSTEJIBHOU PABOTBI
CTYJIEHTOB

5.1. Texymuii KOHTPOJIb yCIeBAEMOCTH
Cemecrp 1.
PeiiTunr-kontpoJb Nel

2x—-y+10z=13
1. Pemmts cucteMy MeTonoM Kpamepal3x + 2y + 5z = 23.
9x—y+72z=62
2 7 3
2. Haiitu o6paTHyro MaTpuly Aud D=3 9 4|.
1 53

3. Haiiti 3HaYeHHe MaTPUYHOTO MHOTO1JICHa AT + A* -2FEA,tme A= (; _3) :

1 -2 1 2
4. Pemith MaTpU4HOE yPAaBHEHHE X = -
5 -3 3 4
PeiiTuHr-koHTpOab No2

— - - - -

1. HaiiTn ckanspHoe Npou3BeJIeHHE BEKTOPOB Z =3i-5j+ 4; ub=5i-2j-k.

2. JlaHBI CTOPOHBI TpeyronbHWKa AB: x+y—-6=0, AC: 3x-5y+14=0, BC: 5x-3y-14=0.
CoCTaBHTh ypaBHEHHE BHICOTHI, ONYLIEHHOH Ha cTopoHy AC.

3. Haittu np,b w np,a, ecma b{l;-3;2}, d =47 -85 + 3k.

-

4. BHMHCTHTS TUIOMab NapalielorpaMma, TIOCTPOEHHOTO Ha BeKTopax d=4p—-4, b=p+2q,

|pI=5, 141=4, (B.g)=7/4
PeitTunr-koHTpOIL N3

— 2 _
1. BegucauTh npeaen a) lim g C(is = ; 6) lim 3x” —40x +128 .
x>0 X x—8 x — 8
2. Haiith npou3sBogHble GyHKIMHA

2) y=2%"%;
6) y=x*-sin>;
)y 3

B) x> —=5xy=2Inx.
3. UccnenoBats Ha 3KCTPEMYM QYHKLHMIO Y = In(x* +1).
X =cost+1sint
4, y. =12, { ) .
y =sint-tcos!t

CemecTp 2.
PeliTunr-koaTpoab Nel

xdx
o

Haiitn unterpansr: 1. I
X



2. J.x-e”zdx
x+2
[
x(x-3)
4, I cos? 4x - sin 3xdx

PeliTHHr-KOHTpOJAL No2

3
1. BEIMHCTHTE Ix249 —x*dx.
-3

2. BerUCTUTE TIOMAb QUTYPBI, OTPAaHHYEHHOH THHUAMU Y = —x2, x+y+2=0.
3. Haittnt xuy ayru kpueoit y° =x ot x=0 g0 x=1 (y=0).
4, Bemucnute 00BEM Tenma, 0o0pa3oBaHHOrO BpalleHHEM (QUIrYpHl, OrpaHHYEHHON TrpadHuKaMH
dyHkumit y=x>, y= \/;
PeiiTuHr-KOHTpOJIL Ne3

1. Pemuts auddepeHUAAIBHEIE YPAaBHEHHA
a) 2xy' =17,
6) " —4y'+3y=€", p(0)=3, y'(0)=9.
2. Pemnts ypasrenue bepuymm 3(xy'+ y) = y* Inx, y(1)=3.

3. Pemuth quddepeHuuansHoe ypaBaenue: y'' + y = 4ctgx .
4. Haiitu uacTHOe pemeHnre oAHOpoAHOMH cucTeMbl JIJ[Y ¢ HadanbHBIM yCIIOBHEM

dx
—=x+3y
dt , x(0)=3, y(0)=1.
_
=x-y
dt

5.2. IllpomexyTo4Hasi ATTECTALMSA 10 UTOraM OCBOEHUS AUCIUILUIUHEL

Bonpocei k 3auérty

Cemectp 1.

CucTeMBl NTUHEHHBIX YpaBHEHUH MalbIX MOPAAKOB: COBMECTHBIE, HECOBMECTHBIE; OINpEAeNEHHEIE,
HeonpeAenEéHHbIE CUCTEMBL. PaBHOCUIIBHBIE CHCTEMBI, 3IEMEHTapHEIE Npeobpa3oBaHuA CUCTEM.
Onpenenurenu 2x2 u 3%3, merox Kpamepa pelieHMs CHCTEM JIMHEHHBIX YpPaBHEHHMH TpETBErO
nopsjka.
IMousrture onpeaenutens nxn. CBoiicTea onpenenuteneil. MuHop u airebpanyeckoe JOMOTHEHHE.
Marpnupl. [ToHATHE MAaTPUIEL, KBAAPATHBIE MATPALIBI; CTPOKH, CTONGIIEL.
CrnoxkeHHEe MAaTpULl U YMHOXEHHE MaTpull Ha yucio. TpancnmoHupoBaHue marpuil. CBOHCTBa 3THX
onepauuii. [Iponssenene MaTpuu.
O6parHas MaTpuua.
IToustue BexTopa. Hynepoii Bekrop. PaBeHCTBO ABYX BEKTOPOB.
Oriepaliiy CIOXKEHH BEKTOPOB U YMHOXEHHA BEKTOpA Ha YUCIIO.
JlnuHa ¥ HanpaBNAOIIHE KOCUHYCH! BeKTOpa, opT. CTanmapTHbIi 6a3zuc. KoopauHatsl BekTopa.
CkangpHoe npou3BeJIeHHe: onpe/eleHne, GU3HUECKH CMBICI, BEITUCIICHHE.
BekTopHBIE W CMEIIaHHBIE TIPOW3BEJCHUA BEKTOpOB. OnpenciieHUe, CBOHCTBAa, BBIYHUCIEHUE H
reOMETPUYECKHIT CMBICIL.
IMpsamas nuHUSA Ha mnockoct. Ob11ee ypaBHEHHE NPAMOI.
PaznuyHele BUABI ypaBHEHAH NpAMoii. B3auMHoe pacrnonoxenue AByX MPSAMBIX Ha IJIOCKOCTH.
Kpussie 2-oro nopsaka.
[peaen yncnoBoO# NOCNENOBATE/ILHOCTH: TIOHATHE OKPECTHOCTH, OTIPELICNICHUE Mpeena.



Beckoneuno Mainsle pyHkimu (6.M.¢.). Cpotictsa 6.M.¢.
CpaBHenue 6.M.¢., 5KBUBaNEHTHOCTE 0.M. 0.
3aMeuaTenbHbIe Npeaenbl. Tabnuna SKBUBATEHTHBIX 6.M.¢.
CaoiicTBa HeNpepbIBHBIX QYHKLHIA.
Knaccudrkaims Todek paspoisa.
OnpeneneHue NPOU3BOAHOM, €€ rcOMETPHUECKHIA B MEXaHHYECKH I CMBICTI, YpaBHEHHE KacaTelbHOM.
HenpepriBrocTs quddepenumpyemoit GyHkumu.
[Mpasuna audpepenimpoBanus. IIpousBoanas cioxHOH 1 obpaTHON (QYHKLMH, HEABHO 3a/laHHBIX U
napaMeTpHYECKH 3aJaHHBIX (YHKIMIA.
Jlorapudmudeckoe auddepeHLHpoBaHHe.
OcHOBHEIE TeOpeMBI AU PEPEHIMATEHOIO HCYUCIICHHA.
Ilpasuno Jlonurans. I[lonstue muddepenunana. Ilpomssoansie u U hepeHIHANEl  BEICIIKMX
NIOPSAKOB.
Hccnenosanre GyHKUMH TIO NIEPBOI ¥ BTOPOi MPOH3BOAHBIM.
ACHMOTOTEIL, UX OTpeAeTeHHe U cIocOOBI OTHICKaHUS.
Onpenenenve (yHKUMM MHOIHX IIEpeMEHHBIX; oOnacTe onpenencHus, rpadux. Ilpemen n
HENMpephIBHOCTH (GyHKIUH MHOTHX NEPEMEHHBIX; UX OCHOBHEIE CBOKCTBA.
YacTHele Tpou3BoAHbie U Anddeperiman QyHKUME MHOTUX IEPEMEHHBIX.
YacTHele MPOU3BOAHEIE U AU hepeHIManEl BEICIIMX MOPAXKOB.
3KcTpeMyMBI PYHKIIMH MHOTHX NEPEMEHHBIX.
Heobxoaumoe ycnoBHe 3KCTPEMyMa.
JlocTaTouHOe YCIOBHE SKCTpeMyMa QYHKIHHA 2-yX EPEMEHHEIX.
Y cIOBHEI 3KCTPEMYM.
JK3iaMeHAIHOHHBbIE BONPOCH]

Cemectp 2.
[TepBooGpaznas. Teopema o nepBooOpasHEIX.
Heonpenenennsiii unHterpan. IlpocteiiiMe cBOWMCTBa HeonpeseNieHHOro HHTerpana. Tabimua
HEONpeICICHHBIX HHTEerpanoB. YacTHEIE METOALI HHTEIPHPOBAHUS.
3ameHa nepeMeHHON U MHTErpUpOBaHKeE 10 YaCTAM B HEONPEAEIEHHOM HHTErpae.
KommiekcHele yncna. Bug xommiekcHoro 4ucna. JleHcTBurensHasds M MHMMas 4acTe. Onepauuu
CIOXEHHS M YMHOXEHHS HaJ KOMIUIEKCHBIMH uHucnamu. [‘eomerpuueckoe u3obpaxkeHHe
KOMIUIEKCHBIX yHces. COnpsKeHUss KOMILIEKCHBIX YHCEl.
Moays 1 apryMeHT KOMIUIEKCHOTO YMCIIa, CBOMCTBA MOYJIS.
TpuronoMeTpuueckas GpopMa 3anHuCH KOMILIEKCHBIX YHCEI.
®opmyna Myaspa. CTeneHH MHOTOYJIEHa, AEJNEHHE MHOTOYIEHOB ¢ ocraTkoM. Teopema besy.
OcHoBHasi TeopeMa alreopsl.
Pa3snoxeHue ¥ HHTErpUPOBaHKe APOOHO-PAIMOHATBHBIX (HYHKUMH.
HHTerpupoBaHie UppalMOHANBHBIX BEIpaXXEHUH.
HHTerpupoBaHHe TPUFOHOMETPUYECKUX BHIPAXKEHHMIA.
OnpezeneHne U FreOMETPUUECKHUI CMBICH ONPEJEICHHOTO HHTETpaa.
Ollenka onpeaeneHHOro HHTErpana, TEOpeMa O CPEAHEM.
HnTerpan ¢ nepeMeHHBIM BepXHUM NpeaenoM. ®opmyna HetoTona-Jlehbauna.
3ameHa MepeMeHHOH B ONpeAeTIeHHOM HHTETrpalie. IHTeErpupoBaHMeE 110 YacTAM.
BoluncieHde IUomafeii ¢ TNOMOLIBIO onpeAeneHHoro uHrerpaia. IlonspHele KOOpAWHATEL
Bemuciaenne 065eMOB TeN, ANMH AYTH.
Heco6cTBeHHBIE HHTETPANEI [0 GECKOHEYHOMY NMPOMEXXYTKY M OT HEOrPaHHYEHHBIX QYHKLMH.
TIpu3Haky CXOAMMOCTH HECOOCTBEHHBIX HHTErPaoB (TEOpEMa CpaBHEHH, CIICJICTBHE).
Juddepenunaneuble ypaBHeHHs 1-oro mopsaka, 3agada Komid, TeopeMa CyIIECTBOBaHHA M
€TUHCTBEHHOCTH.
JuddepeHunansHbie ypaBHEHHS 1-0ro MOpAAKA € pa3AeNIOIUMUCS IEpEMEHHBIMH.
OnxopoaHsle ¥ nuHelHbIe JuddepeHIManbHbIE YPaBHEHUS |-0r0 nopsaka.
VpaBHeHMA B MONHBIX AU depeHnmanax.



JIuneitnsie 1uddpepeHUHaTBHBIE YPaBHEHHS: OQHOPOAHEIE M HEOJHOPOIHEIE,

Pemenne opnHopoanoro JnHHedHOro augdepeHNHATBEHOrO YpaBHEHHS 2-0T0 MOpAfgKa
NOCTOSHHBIMH K03 QULIHEHTAMU.

MeTroa BapHalMHd TOCTOSHHBIX pEUIEHMA HEOAHOPOAHOrO JIMHEHHOrO AU epeHUMANBHOrO
ypaBHEHHA.

Mertoz noabopa penieHus HEOAHOPOAHOTO JWHeHHOro AuddepeHIMATbHOrO ypaBHEHHUA.

Cucremsl guddepeHIHANBHBIX ypaBHEHUH. MeToa HCKITIOYEHHUS.
Pewenne

Jluneitnple cucTeMbl MG QepeHIUATBEHBIX — ypaBHEHUH. JTUHEHHOW CHCTEMBI C
MOCTOSHHBIMH KO3 PHULIMEHTAMH.
5.3. CamocTosiTenbHas paGora o6yvyaromerocs.
1 cemecTp
Tema «JIuHeliHas anreGpa»: BBHYMCIAMTH ONpPEHCITHTENb; PEMHTh CHCTEMY YpaBHEHMH; HaWTH

oOpaTHYIO MaTpHLy.
Tema «BekropHas anrefpa»: HalTH Yroil MexJAy BEKTOpPaMH; BBIYHUCIHTEH IUIOMANbL TPEYTOJNBEHHKA
(Acrionb3ys BEKTOPHOE MpPOM3BEAEHUE); HAWTH OOBEM NMpaMHibl (MCHONB3Ys CMEUIAaHHOE
MPOU3BENICHHE).
TeMa «AHAIUTUYECKAs TEOMETPHA»: COCTABUTh YpaBHEHWE MNpsAMOH Ha MIOCKOCTH; COCTaBHUTH
ypaBHEHHA NMPAMOH U MJIOCKOCTH B MPOCTPAHCTBE.
Tema «Teopus npenenoB»: BEMHCIATH Mpeaensl (Mcmone3ys QopMynsl 1 M 2 3aMedaTeNbHBIX
npeaeNnoB); 6eCKOHEYHO Masbie BETMIHHEL.
Tema «IIpou3BOOHBIEY : BEIYUCIUTL IPOU3BOJHBIE; COCTABUTE YPaBHEHHE KacaTelLHON; UCCIIEA0BATh
(yHKUHMIO; BEMUCIATD NpelesT ¢ NOMOIIBIO paBuia Jlonurans.

2 cemMecTp
TeMma «HuTerpanb»: BHIMHCITHTE HHTETPATbL;, HAUTH Mowans GUrypsl ¥ 00bEM Tena BpallleHH.
Tema «JluddepeHHaIbLHEIE ypaBHEHHA»: pellIcHAE Pa3IuYHBIX BUIOB Y.
dony oleHoUHEIX MaTepuanoB (OPOM) nns mpoBeldeHHs aTTECTalldd YPOBHSA CHOPMHUPOBAHHOCTH

KOMIICTEHLIU A 06yqa}0umxcx Mo AUCLHUTIITHHC OQ)OpMIlHCTCﬂ OTACNBHBIM JOKYMCHTOM.

6. YA EBHO-METOAHYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHHE

JAACIIMIIJINHBL
6.1. KnurooGecne4eHHOCTh
HauMeHOBaHHE JTATEpaTYpEL: aBTOP, Ha3BaHUE, Tox KHHUT'OOBECITEUEHHOCTh
BHJI W3/IaHUs, H3NATENLCTBO H3AaHUA

KonHYecTBO 3K3EMILIIPOB
u3nanvii B 6ubamoreke Bial'Y 8
cootBercTBHH ¢ GI'OC BO

Hannuue B 31€eKTpOHHOMA
6ubnuotexe Bnl'Y

2

3

4

OcHOBHas TUTEpaTypa

1.3agaunuk Mo BeICIIEH MaTeMaTHke: YdaebHoe 2015 http://www studentlibrary.ru/bo
nocobue / B.C. llIunaues. - 10-e uzx., crep. - ok/ISBN9785922109796.html
M.: HUL] UHOPA-M, 2015. - 304 c.: 60x90

1/16. - (Beiciuee obpazoranne). ISBN 978-5-

16-010071-5.

2 Bricmias MateMaTHka. Tom | [DnexTpoHHBIH 2015 http://www.studentlibrary.ru/bo
pecypc] : yu. mocobue / H.H. Jlobkosa, 0.1, ok/ISBN9785392121625.html
Maxkcumos, FO.A. XsaroB.- M.: [TpocnexkT,

2015. - ISBN9785392121625

3. OObIKHOBeHHBIE NUbdEepEHUMAIBHBIE 2015 http://www.studentlibrary.ru/bo

yparHenus. Teopus u npunoxeHus
[{DnexTponHsIi pecypc]: yqaeb. mocobue / B.B.
Hy6porckuit, C.H. Kamuenko, B.B.
Ny6posckuit. - M.: ®JIMHTA, 2015. - 180 c. -
ISBN 978-5-9765-2197-1

ok/ISBN9785976521971.html




JlononHuTeNEHas JIHTEpaTypa

1.Bricias MaTeMaTHKa B IPHMepax M 3amadax 2011 http://www studentlibrary.ru/bo
[3nexTponHEIf pecypce] : yaebHoe nocobue ok/ISBN97857325098611.html
g By3oB, B 3 1.: T. 1/ B.J{. YepHeHnko. - 2-¢
H31., mepepal. u gom. - CI16. : [TonuTexHuka,
2011/ISBN978-5-7325-0986-11

2. Bricuras MaremaTHka. PykoBoJCTBO K 2009 http://e.lib.vlsu.ru:80/handle/12
pemenuto 3aaa4. 4. 2. [OnekTpoHHSI pecypc] 3456789/3587/1SBN

/ Jynry K. H., Makapos E. B. - M.: 9785998404665 .html
GU3MATIIUT, 2009. - 384 c. - ISBN 978-5-

9221-0756-3

6.2. llepuoauyeckue U3NAHHSA
1. Ycmexu MaTeMaTHYECKHX Hayk, xypHan PAH (kopmyc 3, aya. 414)
6.3. AuTepHeT-pecypcebl

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

7. MATEPHAJIBHO - TEXHUYECKOE OBECIIEYEHHE AU CIAITINHBI

JIns peanv3aiuy JaHHON JUCIMIUTHHBI MMEIOTCH CIIELHANBHBIE TIOMEIIEHHS AJIS MPOBEACHHA
3aHATHI JICKUHMOHHOTO W TIPaKTW4eCKOro THIA, IPYNIOBBIX M HHAWBHIYANbHBIX KOHCYJBTalWi,
TEKyLIero KOHTPONS M MNpPOMEXyTouyHol arrecrauuu. Ilpakrtudyeckme paboTel NpoBOAATC B
nmabopaTtopusX ¢ UCTIONE30BaHUEM MYJIFTUMEAUHHEIX cpelcTB (aya. 230-3, ayx. 405-3).

INepeyeHs HCHONB3YEMOTO THLEH3HOHHOrO NpOorpaMMHOro obecrneyenns:

1. Microsoft Excel
2. Maple
3. MathCad

o —
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