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1. HEJHA OCBOEHUA JTHCIHUILTHHLI

[lenbio OCBOEHHS MUCIUIUIHEEI «BbIcias MaTeMaTHKa» SBISIETCS H3YYEHHME TAKHX Pa3/ieioB
MaTeMaTHKH, KakK JuHelHas anrebpa W aHaIUTHYECKas TIeOMETpHS, MaTpUYHOE WCUUCIEHHE,
BEKTOPHOE WCYHCICHHE, TEOpHs MnpeaeiaoB, auddepeHuanbHoe M HHTETPANBHOE HMCYHCIIEHHS
(ynKIMi oHOH NepeMeHHOMN, HeolpeJeNEHHbIC U ONpeIeNEHHbIE HHTErpabl, MM depeHHanbabie

YPaBHEHHA.
Jamaum;

- OBIaJeHHE CTYINEHTAMH OCHOBHBIMH IMOHATHAMH aJr eﬁpbl, r¢oMCTpHH, MATEMATHYECKOTO

aHaJTh3a,

- YMeHMEe pemaTh THIIOBBIE 3a/laqH, TIPHOOPETCHHE HABBIKOB PabOThl CO CIIELIMATBLHOM
MaTeMaTHYEeCKO TUTEpaTypoii;

- YMEHHE HCIIOIL30BAThH MATEMATHYECKHIT anmnapar And penicHHUS IPHKIaIHbIX 3a/4a4.

2. MECTO JUCIIMILTMHBI B CTPYKTYPE OIIOI

Hucupminnaa «Bricinas MaTeMaTHKa» OTHOCHTCS K 00513aTe/IbHOM YacTH yueGHOro niana.

3. ILTAHUPYEMBIE PE3VJIBTAThI OBYUEHUS MO JJUCIHUILIUHE

[InanupyeMele pe3ynsTaThl OOYHEHWS MO IMCUMILUIHHE, COOTHECEHHBIE C JIAHHPYEMBIMH
pesyabraTamu ocsoeHus OIIOI (koMIETEHIMAMY ¥ HHAHKATOPAMH JOCTIHKEHHs KOMIIETEHIIHH)

ITnanupyeMsic pesynbTaThl 00y4eHNs 110 TUCLMIUIHHE, B

DOpMUpYEMEL
PMHPYCEMLIC COOTBETCTBHH ¢ HHIHKATOPOM HOCTIIKEHHA KOMITETEHI[HH
e L Wupukatop KoCTHXKEHUS Gl
(x00, codeporcanue A P Pesynsrathl 06yueHns 110 OLICHOYHOIO CPencTBa
KOMBemeHyun) KOMICTICHITRN JUACITHATLIIHHE
(xad, codepoicariue unouxamopa) '
OITK-1. Criocoben OIIK-1.1. 3naer 6a3oBnie 3HaeT OCHOBE! THHEHHOMH Tunosoii pacuer

KOHCYITRTHPORATE H

TOHATHA, TIOTYYCHHEIC B

anrebphl H aHATTHTHYECK O

HCIIOIb30BATH obnacti MaTEMATHYECKHX H FEOMCTPHH, MATPHYIHOI'O H
(hyHIaMEHTATEHEIE (1) ecTECTREHHEIX HAYK. BEKTOPHOTO HCUUCIICHUS,
3HaHus B obnacth OIIK-1.2. YMmeeT HCTIONB30BaTL | TEOPHH TIPEZIETIOB,
MaTeMaTH4ECKOTo Ga30BkIC MOHATHA, HONYYEHHEE | AU(GOEPEHLHAILHOTO 1
amanmmaa, B o61acTH MaTeMaTHYECKHX H WHTErpansHOro HCHHCISHHS
KOMIUIEKCHOTO H (WTH) ecTeCTBEHHEIX HAYK, B dyHKIWH 0JTHOI NepeMEHHOIA,
(byHKIMOHANEHOTD nipodeccroHansHOM HEeONpeaenEHHbIE H

anamm3a anredpsl, JEsATEIILHOCTH. onpesieNEAHEIX HHTETPAJIOB,

AHAITMTHYECKOH

OIIK-1.3. Bnageer HaBbIKamMu

mrdhepeHHATBbHBIX

FEOMETPHH, BhIOOpA METOJOB PENISHNS 3aad | VpaBHEHHIA.
JuddepenHHansHoii | mpodeccHoHATEHOH VMeeT ucrmons3oBaTh
I'EOMETPHH U JeATENBHOCTH Ha OCHOBE HOJIyHEHHRIE 3HAHHA [LI5
TOIOIOTHH, TEOPETHYECKUX 3HAHHI. PelIeHHs IPAKIAIHEIX 3anad
JTEGOEPEHIMATEHBIX B cBocit By mymeit
YPaBHEHHI, npodeccHOHATEHOH
JHCKpeTHOH NeaTeTRHOCTH.
MAaTEMaTHKH U Brnaneer coBpeMeHHEIM
MaTeMaTHIECKOH anmapaToM, METOLaMH H
TOTUKH, TEOPHH aNTOPHUTMAaMHU THHEHHOM
BEPOATHOCTEH, anrebpel U AHATUTUEECK O
MaTeMaTHYECKOH TeOMETPHH, MATPHIHOTO H
CTaTHCTHKH H BEKTOPHOI0 MCUHC/ICHHA,
CIyJaliHEIX TEOPHH TIPENIETIOB,
NPOLECCOB, JuhpepeHIUATEHOTO i

HHCIIEHHEIX METOI0B,
TEOpETHIECKOH
MCXdHHKH B
npodeccHoHATBHOI

HHTETPATLHOTO UCUHCIIEHUS
(GyHEIMIT 0HO#H mepeMenHoi,
HeonpenenEHHBIE 0
OIpe/IeNENIRIX HHTEIPaJIOB,




ACATCIILHOCTH

i depeHIHAIBHBIX
VPARHEHHI.

4. OBBEM M CTPYKTYPA JJUCHUILIAHBI

TpynoemkocTs JMCIHMINIHEBI COCTaBNSET 8 3aYeTHRIX enmHui (288 wacoB): 4 3aueTHBIX
eIMHHLBI B 1 ceMecTpe, 4 3a4€THEIX eUHUITEI BO 2 CEMECTPE.

Buu yueonoi
paboThI, RKTIOHASL
CaMOCTOATENBHYHO
paboTy CTy/IeHTOB
8 u TpynoeMkocTs  |OObeM yueGHoi DopMET
. g (B 9acax paboTel TEKYIIEro KOHTPOIIs
. = = = € MPHMEHEHHEM |  yCIIEeBaeMOCTH,
,ﬁi Haumenosanue T:em H./n.m;l paslelioB/TeM § E E é MR bopma
SHRRARRGE 8 5 g g METOZIOB HPOMEKYTOYHOH
o B| e g | (Buacax /%) aTTecTaluu
an) = &)
g ¢ | & - (no cemecmpam)
o 3 £ &)
= X =
Bl <
i<
g8
1 | Juneiinas anrebpa 1113|686 4 10 2/20
2 | BextopHas ainrebpa 1 145 ] 4 2 10 3/50 PelTuHr-koHTpOIS 1
3 | AnanuTrdecKkas TeOMETPHUS 1|68 6 B 10 2/20 TumoBoii pacuér |
4 | Beeuenue B MaTeMaTHUECKHUit aHATH3 11911 6 | 2 20 2/25 e
TunoBoii pacuér 2
5 | Apbepertmansaoe Hoancricye 1 [12-14] 6 18 2/25
YHKIIUHN 0/1HO MepeMeHHol
6 | Hccnepoanue ynxmmii 1 15 ]| 2 2 12 2/50 Tunosoit pacuér 3
7 | ©yHKIHH MHOTHX [IEPEMEHHBIX 1 |16-18| 6 2 10 2/25 Peiitunr-konrpons 3
Beero 3a 1 cemectp: 36 | 18 50 27/350 3auér
1 | Heonpenenénnpiii unterpan 2 11612 6 24 9/50 PRI ity e 1
Tunosoii pacuér |
& PeliTuHr-KoHTpOIS 2
2 | Onpeaenénnsii uaTErpan 2 |7-10| 8 - 20 6/50 Timosol pacaér 2
c PeifTuur-xontpons 3
3 | AnddepenunansHsie ypapHeHus 2 |11-18] 16 | 8 10 12/50 Tamonoik pacier 3
Beero 3a 2 cemectp: 36 | 18 54 27/50 Sx3ameH (36)
§ Sauér
Hroro mo sucimmmne: 72| 36 144 el Oxaamen (36)

Copepixanne JeKNMOHHBIX 3aHATHI 110 JHCIAIIAHE

Pazpnen 1. JIuneiinas aareGpa
Tema 1. Onpenenuresnn.

Cemecrp 1.

Onpenemirenn 2 u 3 nopsukos. [Tpasuno Capproca.

Tema 2. CucreMpl TUHEHHBIX YpaBHEHMIA.

CrcreMbl JIMHEHHEBIX YPaBHEHHIT MAJIbIX NOPSAKOB: COBMECTHBIE, HECOBMECTHBIE, oIpeieIEHHbIE,
HEONpENEIEHHbIE CHCTEMBl. PaBHOCWIIBHEIE CHCTEMEI, JIEMEHTADHBIE NPeoGpPA3OBAHHS CHCTEM.
Peurenve cucrem miHeiinbix anre6panueckux ypapHeHmid. Merox Kpamepa. Meton I'ayccea.

Tema 3. Marpuupsr.

OcHoBHEIC MOHSTHS. JIeHCTBHS C HEMH (CHOXKEHHE MaTpHI, YMHOXCHUE MATPHL Ha HMCIO,




TPAHCIIOHHPOBAHHE MATPHII, NpoU3BeNeHHe MaTpull). ObpatHas MaTpuna. Paur marpuust. Teopema
Kponexepa-Kanennn. Pemienne CJIAY MaTpUIHEIM METOOM.

Paznen 2. Bexropuas aareGpa
Tema 1. JleiicTBus C BEKTOPAMH.
Ilonste Bexropa. BekTophl: paBHEIE, TTapanielibHble M KOJUIMHEAPHLIE BEKTODHI, OPTHI W Gaswc.
IIpockuus BekTopa Ha OCh W ee cBoicTBa. HanpaBISIOLIME KOCHHYCHI BEKTOpA, WX CBOMCTBA.
Jluneiinble onepari Hajl BEKTOPAMH.
Tema 2. TIpou3sBeieHus BEKTOPOB.
CxanspHoe, BEKTOPHOE M CMEIIAHHOE TIPOU3BE/IEHNS BEKTOPOR M MX CBOUCTBA.
Tema 3. CobcTBeHHBIC YnCiIa H COOCTBEHHBIE BEKTOPHI MATPHUILEL.

Pazpen 3.AHaJIHTHYECKAS T€OMETPHS
Tema 1. TIpsaMas THHKS HA TIOCKOCTH.
Crocobsl 3aanus npamoit Ha nIockocTd. B3auMHOe pacnionoxkenue TPAMBIX Ha [UIOCKOCTH. Yo
MEXKIY TPAMBIMH. PacCTOSIHHC OT TOYKH JO NPAMOI.
Tema 2. TInockocTs H IpsiMast B NPOCTPAHCTRE.
IInockocts B npoctpancrse. [IpaMad B mpocTparcTBe. B3auMHOE pacnonokeHHe B MPOCTPAHCTBE.
Yrom Mexay UpSMOM M IUIOCKOCTBIO. YTOX MEKAY NPSAMEIMH. YTON MEXIy TMIOCKOCTSIMH.
PaccTosiHEE OT TOUKH J0 IIOCKOCTH.
Tema 3. Kpussie 2 nopsaka.
Ommne. Tunepbona. IlapaGoma. OCHOBHbIE TOHSTHA: KAHOHWYCCKOE —ypPABHEHHE, doxyec,
IKCIICHTPUCHTET, AUPCKTPHCHI.

Pasjen 4. BBejieHHe B MAaTeMaTHYECKHIl aHAIN3
Tema 1. O61Ke NOHATHS MaTEMATHYIECKOTO AHAIIH3A.
Pauponanehble ¥ WppanvoHanbHBe uucia. Ilone  JeHCTBHTENBHBIX umcen. Jlumeiinas
YHOPAZOYEHHOCTh Mo Onepaunu CIOXEHHS H YMHOXEHHsS. AKCHOMATHYECKOS IIPEICTABICHUE
I0JIs AEACTBUTENBHBIX urceN. Moayns AelCTBUTENLHOTO YHCTTa, eT0 CBOHCTRA.
Tema 2. ITorsTHe npenena.
[Ipenmen 9HCIOBOH TOCHENOBATENBHOCTH: MOHATHE OKPECTHOCTH, OmpeeneHue mpexena. Ilpenern
MOHOTOHHOH IIOCIIC/0BATENLHOCTH. ApHdMeTHdeckne CBolicTBa mnpefena. OTrpaHHYEHHOCTH
CXOJAIIEHCS 0CTIE10BATENEHOCTH. YHCIIO €, ero onpe/e/ieH e, CyIEeCTBOBAHHE U OLCHKA.
Tema 3. beckoHeuHO Mamble PYHKITHH.
beckoneuno Mansie Qynxmmm (6.m.p.). Ceoiictea 6.m.¢p. Tlpemen QyHkumm B TOuKe W Ha
OECKOHEUHOCTH, OJHOCTOPOHHHE npefensl. EauncTenHocTs npenena. ApudMeTuueckne croiicTra
npenena. IlpexensHeiii mepexon B HepaseHcTBax. CpasHeHHe 6.M.Q., SKBHBAJIEHTHOCTE 6.M.0.
[lprrmmm 3aMersr 6.M.¢. Ha skeuBanenTHEE. [Topsiok MazocTd 6.M.9. 3aMeuaTenbHBIC IPEACIbL.
Tabnuna sxBUBaNCHTHBIX 6.M.0).
Tema 4. HenpepriBHOCTS.
[prpamennc aprymenTa u npupamenue GyHKIUA, pasHble HOPMBI OTPE/ICICHHs HCIPCPEIBHOCTH B
Touke. CBOHCTBA HenpephiBHEIX (ynkumid. Kinaccudukaups todek paspsira. Croiicta (hyHKIHiA
HEMpPEPBIBHBIX Ha OTPE3Ke.

Pasnien 5. ludpdepenunannnoe ncuncienve Gynkumii ool nepeMennoii
Tema 1. [TonsiTiE TPOU3BOIHOMN.
[Ipasuna muddepentmpopanms. TTpon3BoaHas CIOKHON U 06paTHON QYHKIMIA, HESBHO 3aIAHHEIX H
NapamMeTpUiecK 3ajnaHHbX  ¢ynxkumd. Jlorapupmuueckoe muddeperuuposanne. OCHOBHBIE
TeopeMsl JH(PepeHIHaNBEHOr0 HCUHCIIEHHA.
Tema 2. ITpunoxkeHust IPOU3BOIHOM.
[TponsBo/Has: 3a/1a4a 0 MTHOBEHHOM CKOPOCTH, 33a/1a4a O KaCaTe ILHOI. Onpenenenre npou3BoIHOM,
€ TICOMETPMYCCKHH M MEXAaHWYECKWIl CMBIC/, YPaBHEHHE KacaTembHOil. HenpephBHOCTS
nuddepeHnppyeMoit GyHKIHN.
Tema 3. IlpaBuno Jlomarans.
[lpasuno Jlomwrans. Ilonstue muddepenumana. IlponsroaHsie u mibdepenumansl  BeICIIHX
TIOPAIKOB.



Pasnen 6. Uccnenosanne pynxuumii
Tewma 1. DxcTpemymsl, ToukH eperuda.
Oxcrpemymbl  Qyuxuun. HccnemoBanwe ¢yRkmME 1o mepBoil  NPOMU3BOIHOW - onpeneneHue
MHTCDBAJIOB BO3pacTaHus W ybbiBanusa. HeoOxomumoe M JOCTaTOMHOE YCIOBHA SKCTPEMyMa.
HauGonbuiee u Haumensmee 3navenne $pyHkuuu Ha otpeske. HccneoBanne pyHKumu 1o BTOPOi
NMPOM3BOAHON. YYacTKH BBITYKIOCTH H BOTHYTOCTH, TOUKH MEPErn6a. ACHMITTOTEL, MX onpejaelcHue
M CIIOCOOEI OTBICKAHHA,
Tema 2. IToctpoenue rpaduka GyHKIuHM.
IMonnoe nccnenoranue HyHKUUA U IIOCTPOEHAS rpaduKa (YHKIHMN.

Pazpen 7. ®yHKuMM MHOTHX MepeMeHHBIX.
Tema 1. OcHoBHble noHaTHS DMIT.
OnpenencHue GYHKITMM MHOTHX TepeMCHHBIX; OGIAcTh ONMpeleNcHus, rpadpuk. IIpeaen wu
HCIPEPLIBHOCTE (YHKIMH MHOTHX TIEDEMEHHBIX; UX OCHOBHBIE CBOHCTRA. UaCTHEIC IPOM3BOIHEIE U
aubdepeHiman  GYHKIMH MHOTHX IICPEMEHHBIX. YacTHble TpousBoaHsle M guddepeHIHams
BBICIIIMX TIOPSIKOB.
Tema 2. BrcTpeMyMBI.
IKcTpeMyMbl QYHKUEH MHOTHX nepemeHHbix. Heobxomumoe ycmosue skeTpemyma. JlocTaTodsoe
YCJIOBHE 3KCTpeMyMa (pyHKIM 2-yX ITepeMeHHBIX. Y CIIOBHBIH 3KCTPEMYM.

Cemecrp 2.

Pazxen 1. Heonpene/ieHHBIH HATErpat
Tema 1. TlorsiTue nepBooGpasHOii U HEOTIPEIENEHHOIO HHTErpana,
IlepBoobpasnast. Teopema o mepBoobpasusix. Heomnpesenenuslii WRTerpar. IIpocreiimue croiicTpa
HCONPEICIEHHOTO HWHTerpama. Tabivua HeolpeIeneHHBIX WHTErpanoB. YacTHBIE METOMBI
HHTEIPHPOBAHHA.
Tema 2. OcHOBHBIEC METO/IBI HHTETPHPOBAHHS.
3amena nepemenHoil. MHrterpupoBamue To wacTsM. Pasnokenue u HHTETPHpOBaHWe ApobHO-
PAIHOHATBHBIX  QyHKumi. MHTErpupoBanyie WMppanMoHANbHBIX BEIpaNeHWH. MWHTErpupoBauue
TPHTOHOMETPHYECKUX BEIPAKESHHIH,

Pazpen 2. OnpeneieHHbIA HHTErpa
Tema 1. IpaBuna BEMHCTEHHS ONPeAENEHHOTO HHTETPATA.
Onpenerniende W TNEPBHYHBIE CBOWCTBA OIpPEENEHHOTO uHTerpana. OueHka onpeerTeHHoro
HHTETpana, Teopema o cpejiHeM. MHTerpan ¢ nepeMeHHbIM BepXHUM npejenoM. dopmyna Hetoroua-
Jleiibrua. 3aMeHa nepeMEHHOHR B OIPEIENIEHHOM HHTETpAILE. Hurerpuposanue mo 9actsim.
Tema 2. I'eomeTprueckue NpuIIoKeHus OnpesenEHHOro HHTErpana.
Brernciienre miomanelfl ¢ TOMOMBIO ONpeNENeHHOro MHTErpana. TTonspubie KOOpIHMHATEL
Berancienue 065eMoB Tel. BErMucieHue UTHHBL JyTH.
Tema 3. HecoGcTBeHHBIE MHTETpAITEL
HecoGctBennble wHTerpanst mo GeCKOHEYHOMY MPOMEXYTKY H OT HEOrPAaHWYEHHBIX (pYHKIIHIA,
[Ipu3naku cXoauMOCTH HECOBCTBEHHBIX HHTETPATIOB (TCOpeMa CPABHEHHUS, CIIEJICTBHE).

Paznen 3. Iuddepennuansusie ypasHeHus
Tema 1. O61mne nousTHs.
Obume noustus (onpenencrue nMMGEPEHUMATEHOTO YPABHEHAS, PEILICHHS, HopsiKa, HOPMAITLHOM
(opmel 3anucH). 3anaga Komu, TeopeMa CYIECTBOBAHMS ¥ €IHHCTBEHHOCTH.
Tema 2. Tudpdepennmansusic ypasaenus 1-oro nopsika.
Huddepennmansabie ypapHeHuS 1-0r0 MOps/Ka ¢ pasaessIOLIUMHACS niepeMeHHbIMH. OTHOPOIHBIE U
nuHelHble  aubdepennuanbuble  ypasHenus  1-oro  mopska. VpaBHeHUS B TOJNHBIX
middepenipanax.
Tema 3. KoMmnnexcHrie yrcna.
Komnnekcubie uncna. Bua kommiekcHoro wncna. JleiCTBHTENbHAS H MHUMAS 9acTh. Onepauun
CTOKEHHA M YMHOXCHHS HaJl KOMIUICKCHRIMH 4HCIaMH. [eoMerpuueckoe H306paxkenme



KOMILIEKCHBIX urceNl. CONpsiKeHMs KOMIUTEKCHBIX 4mHcel. MoIyih M apryMeHT KOMILISKCHOIO
ghcna, cBoiictBa moayns. TpuroHoMeTpuueckas (opMa 3amHCH  KOMTIIEKCHBIX — YHCEIL
llepeMHOXEHHE KOMILIEKCHBIX YHCET B TPHUIOHOMETPHUECKOH (hopMe. Dopmyna Myaepa. Creneun
MHOI'OYJICHA, NENICHHE MHOTO4JICHOB ¢ 0CTaTKOM. Teopema besy. OcHorHas TeopeMa anre6phl.

Tema 4. lnddepenmmansubic ypaHEeHHs BEICITHX MOPAAKOB.

Jlunefinele nuddepeHIManbHbe YPaBHEHUS: OJHOPOJHAIC H HeogHOpoaHele. Odllee peureHue
OMHOPOZHOTO W  HEOAHOPOAHOTrO JIHHEHHOTO jaubdepeHIHanbHOr0 ypaBHeHHs. Pemienue
OJTHOPOZTHOTO  NTHHEHHOr0 AU((EPEHIIHATEHOr0 ypaBHEHHUS. 2-0TO TOPANKA C [OCTOSHHBIMHU
Kod( huIHEeHTAMH.

Meton Bapmanmu IIOCTOSHHEIX pEIICHMI HCONHOPOJHOrO JHHelHOro AH((CPCHUHATLHOTO
ypasHeHus. Meron mnoxnbopa pemenms HeomHOpoaHOTo smHeitHoro  aubdepeHIHATEHOMO
YPaBHEHHA,

Tema 5. Cucremsl nuddepeHIMATLHBIX YpaBHEHMWiL.

Cucremsl  juddepeHIMANbEEIX  ypaBHeHHI. MeTod MCKIIOYeHHS. JIHHeHHBIE  CHCTEMBI
audpeperImanbHbIX YPABHEHHH. Penienne MMHEHHOM CHCTEMBI ¢ TOCTOAHHBIMU k03 hunHeHTaAMH.

Conepxanne NpaKTHYECKHX 3aHATHI 0 THCIHILIHHE
Cemectp 1.

Pasnen 1. JIuneiinas anre6pa
Tema 1. Onpenenureny.
Brruncnenue onpenenureneit 2 u 3 nopsiikos.
Tema 2. CucreMsl THHEHHBIX YPaBHEHHUIA.
Pemenne cuctrem munelnsx ypapaenuii Metonom Kpamepa, metozom I aycca.
Tema 3. Matpuisl.
JlefcTBAA ¢ HUMM (COKEHHE MATPHL, YMHOKEHHE MATPHI[ HA YHCIIO, TPaHCIIOHHPOBAHUE MATPHIL,
MPOU3BECHHE MATpHL). Bermicienve o6parHoi Matpunel. Pemerne CJTAY MaTpuuHBIM METOIOM.
Pasnen 2. Bekrophas anre6pa
Tema 1. JleiicTusi ¢ BekTOpaMu.
Jlunciinele onepanymy Hajl BeKTOpamMu (BBIMUCICHHE JUTHHEI BEKTOPA, yIia MEKIY BEKTOPaMHM)
Tema 2. TTpousBeaeHHS BEKTOPOB.
Briunciienne ckanspHoro, BEKTOPHOTO M CMEMAHHOTO MPOKH3REACHHI BEKTOPOB.
Tema 3. CobeTBenHbie unCa H COOCTBEHHBIE BEKTOPHI MATPHLIEL.
Pemenue 3anay.
Pasnien 3. AHamuTHIeCKas TeOMETpHS
Tema 1. IIpsmMas NMHAS HA TIOCKOCTH.
Beraucienue yrna Mexay npsaMeivMu. BeluMcieHre paccTosHNS OT TOUKH 10 NIPAMOH.
Tema 2. TInockocTs U npsiMasi B IPOCTPAHCTBE.
PaccMmoTpenne B3aMMHOTO pacmoNOXKeHHs MPSMBIX W TIOCKOCTEH B npocTpaHcTBe. BrruucicHue
yraa Mexjy TpsMOH H IUIOCKOCTBIO, Yria MEXAY NPAMBIMH, YTNIa MEXAY IUIOCKOCTSMH.
Bhraucrienne paccTosiHUs OT TOYKH 0 TIOCKOCTH.
Pasnen 4. BeeieHue B MaTeMaTHYeCKUA aHATH3
Tema 1. O6mue NOHATHS MaTeMaTHYECKOrO aHATIH3A.
IToBTOpeHUE panHOHANBHBIX H APPAUMOHATBHBIX uicesr. 11018 HelCTBUTENBHBIX THCEIL Onepauun
CJIOXKEHUS U YMHOXeHUs. Beluncienne MOy nelcTBHTENBHOIO THCIA.
Tema 2. TTonaTue mipesena.
Brrucnenne mnpejienoB mociegoBaTenbHOCTEH W (hYHKIMIL IlepBerii m BTOpOW 3aMeyaTeNbHbIE
penes.
Tema 3. BeckoHeuHO MarThie hyHKIHH.
CpasHenne 6ecKOHETHO MaNIbIX QYHKIHMH. KBHBAICHTHOCTS GECKOHETHO MATKIX (pyHKIM.
Tema 4. HenipepsigHOCTS.
Knaccuduxanus Touex paspripa. Haxoxenue Togex paspsisa GyHKIMii 1 onpeeenue ux pona.



Pazpen 5. Muddepennuansroe ueuncienne GpyHKumii o1HOI MepeMeHHOI
Tema 1. TTonATHE MPON3BOJHOIH.
Aupdepennmposanne (yHkumid. Brraucienue MPOMBOMHOH ClIOXHOH M 0GPATHOI yHKIIH,
HEABHO  33laHHBIX M IAPAMETPHYECKH  3afaEHbIX  Qydkumii.  Jlorapudmuueckoe
nuddepenpoBaHue.
Tema 2. IIpunoxeHns MPOU3BOIHOM.
CocraBuTh W HamucaTk ypaBHEHHWS KacaTembHOH  HopMamd Qynkuun. HaxoxIenue ckopocTd u
YCKOpEeHHS.
Tema 3. TIpaBuno Jlormrais.
Brraucnenue npenenos no npaswiy Jlonurais.
Pazpen 6. MccnenoBanue QyHKImin
Tema 1. DxcTpeMyMBl, TOUKH Neperuda.
Omnpeznenenne uHTEpBANOB BoO3pacTaHuss W yOmBamus ¢yHkuuH. Haxoxaenwe YKCTPEMYMOB
dyskouu. HanGoinsmiee W HauMeHbIIee 3Ha4YCHHE QYHKUMU Ha oTpeske. ONpeiciIcHHe y4acTKOB
BBIMYKJIOCTH ¥ BOTHYTOCTH, To4eK neperuba. OThICKaHHe aCHMITOT.
Tema 2. [Toctpoenue rpaduka GpyHKLHH.
IIponsBens nonHoOE HecIe0BaHIE (YHKITHH, TTOCTPOUTS rpaduK (yHKITHH.
Paznen 7. OyHKIMH MHOTHX MTEpEMEHHBIX
Tema 1. OcHoBHble noHsTHL OMIT.
BhiumcieHne YaCcTHBIX IPOM3BOJIHEIX 1-0r0 M BRICIIMX TOPAJKOB. BhIMWMCIeHHE nuddepeHunanos
(YHKIHM MHOTHX HEPEMEHHBIX.
Tema 2. DxcrpemyMBI.
Brrancrnenue sxcTpemyMoB QyHKLMH ABYX nepemeHHbIX. HaxomieH e YCIOBHOMO SKCTpeMyMa.

Cemectp 2.

Pazpen 1. Heonpenenernusiii uurerpan
Tema 1. TlonsTie nepsoo6pasHoii 1 HeoNpeAeNEHHOTO HHTErPaTA.
Haxo:xzenne nepsoobpasusix (yrxuuu. HenocpeacTReHHOE HHTEIrPHPOBAHME, HCTIONB3Ys Tabnuiy
HEOIPENENEHHBIX HHTCTPAIOB.
Tema 2. OcHOBHBIC METOIBI HHTETPHPOBAHUS.
BerauciieHne HEONPEENEHHBIX HHTETPAIOB METOIOM 3aMEHEl TIePEMEHHOIA. Hurerpuposanue 1o
gacTaM. MHTerpupoBanne Jpo6GHO-palMOHATEHEIX (DYHKITHIA. HHTerpupoBaHue HppalHOHATBHEIX
BRIpKEHHIL. IHTErpHpOBanUe TPUTOHOMETPUYECKHX BEIPAKEHHH.

Paznen 2. OnpeneneHusiii uHTerpan
Tema 1. [paBuna BerUCICHNS OLIPENENEHHOTO HHTErPAJIA.
Beraucnenye uaTerpanos no hopmyne Heiotora-Jleiibruna. 3amMena TIEPEMEHHOIT B OMpeeIeHHOM
uHTerpane. MHTErpupoBaHHe 10 YacTsM.
Tema 2. I'comeTpHuECKHE TIPHITOKEHUS OIPEICIEHHOTO HHTETpana.
Beruucienue miomanei duryp. Brruucienue 06seMoB Tert. Beraucienye qTHHET AYyTH.
Tema 3. HecobcTBeHHRIE HHTErPAIIEL.
Pemmenue 3a1a4 Ha CXOAUMOCTE M PACXOIIMOCTD HECOOCTRCHHBIX HHTETPanos.

Pazpen 3. JiupdepenumansHsie ypapHerus
Tema 1. Obmue norsTHS.
[Tonsitus obuwiero W gactoro pemenus auddepeHIHATBHEX ypaBHeHuid. PaccMoTpenme 3ajau,
MPUBOASIIMX K THDDEPEHITHATEHBIM YPABHEHUIM.
Tema 2. [luddepernuansubie ypaBHenus 1-oro mopska.
Pemienve nuddepenunansupix ypasnenwii 1-oro mopsuxa: c PaseNAlIMUMHUCS TIEPEMEHHBIMHU,
ONTHOPOJHBIX, JIMHHCHHBIX (MeTogmamu Bepryim wu  Jlarpamxka), ypaBHEHHH B  MONHBIX
muddepennmanax.
Tema 3. KominekcHeie uncna.



Cnoxenne M yMHOXKEHWE KOMIUIEKCHBIX 4uCel. I'eoMeTpudeckoe H306pakKeHHE KOMILTEKCHBIX
aucen. [lepeMHOKEHHE KOMITIEKCHBIX YHCEN B TPHTOHOMETPHIECKOH (hopme. Pewenue KBaJIpaTHBIX
YPAaBHEHHH C OTPHLATENbHEIM JHCKPHMHHAHTOM.

Tema 4. lucddepenimanbrpie ypaBHEHUs BLICHIHX TOPATKOB.

Pewenne muddepenumanbHbx ypaBHeHHH 2-0TO NOPSAKA C NOCTOSHHBIMH kodhhHuneHTaMH
(OMHOPOTHEIX M HEOLHOPOAHBIX). MeTon HeompeAenEHHBIX KOd(QHIHEHTOB. Merosx BapHaluH
NPOM3RONTEHBIX MIOCTOSIHHEIX. Beramcnenue onpeaenutens Bporckoro.

Tema 5. Cucrems! auddepennuanbHbIX ypaBHEHHIA.

Pemenue cucteM mudpdepeHmanbHbIX ypaBHEHHI.

5. OEHOYHBIE CPEJICTBA VISl TEKYILIETO KOHTPOJISI VCIIEBAEMOCTH,
NPOMEKYTOYHOM ATTECTALMH [10 HTOT'AM OCBOEHUS JUCIUTIIMHBI A
VYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABEOTHI
CTYJIEHTOB

5.1. Texymuii KOHTPO/Ib YCHEBAEMOCTH
Cemecrp 1.
PeliTunr-konTpoan Nel

2x—y+10z=13
1. Penruts cucremy meromom Kpamepal 3y 42 y+35z=23.
Ox—y+7z=062
2 73
2. Haiith obpaTHyro MaTpuy s D=3 9 4.
1 5 3

3. Ha¥itn 3Ha9enme MaTpuaHoro Muorowtena A’ + A> —2EA4, rae A4 =[; _j]

4. Pemints MaTpUUHOE YpaBHEHHE = X= ) -
| TR 5 ~3)°7l3 a)
Peiitunr-konTpoas No2

— -+ =

1. HaiiTu ckansiproe npouseenesue BeKTopon a=3 1—5;+ 4k u b 8i-2j1-k.
2. Jlaubl CTOpOHBI TpeyromsHuka AB: x+y—-6=0, AC: 3x— 5y+14=0, BC: 5x-3y—-14=0.
CocraBuTh ypaRHEHHE BBICOTEL, ONYIIEHHOH Ha cTopony AC.

3. Haittu npag W np;a, ecnu E{l;—3;2}, a=4i —8j+3k.
4. BeruuciuTh WIoWans mapanienorpaMma, HOCTPOEHHOTO Ha BeKTOpax d =4p — g, b= p+2q,

|Bl=5, |4F=4, (B.9)=x/4.
PeiiTunr-koaTpoan Ne3

1. Borumciuts mpegen a) lin'}lissi 6) lim —40x +128 .
X—> x

x—8 x—8

2. Haiiti Ipou3BOJHEIE (DYHKIHI
a) y=2

ig 81

0 =x’-sin—;
)y -



B) x’ —5xy=2Inx.
3. Uccnenopats Ha sxetpemyM dyHkmmio p = In(x* +1).

X

, X =cost+tsint
4. y. =17, ; :
y=smt—tcost

Cemecrp 2.
PediTunr-konrpous Nel
xdx
Haiiti uaTerpams:: 1. I 3
x =1
2. jx e dx
x+2
2|2
x(x—3)

4, Icosz 4x -sin 3xdx

PeldTHHI-KOHTpO.TH Ne2

3
1. BLIYHCTHTE J-xZVQ —x’dx.
3

2, x+y+2=0.

2. BeI4MCIuTh II0MAans GUrypsl, OrpAaHHYEHHON TUHIAME Y = —X
3. Hairu jumny ayru kpusoit > =x"or x=0 g0 x=1 (y20).
4. BeruciHTE 00BEM Tena, 0OPA3OBAHHOIO BPALICHHEM (UTYPHL, OrpaHHYCHHON rpadukamMu
dyukuuit y=x’, y =+/x.

PeliTHHr-KOATPOTL Ne3

1. Pentuts auddepeniinansieie ypasHeHus
a) 2y’ =1-y",
6) y'—4y'+3y=e”, ¥(0)=3, y'(0)=9.
2. Pemmts ypasuenue Beprym 3(xy'+ y)=y*Inx, y(1)=3.

3. Peuuts qucpdepennmanshoe ypasuenne: y" + y = 4ctgx .
4. Haiitu yacTHOe pemrenue oxHOpoaHoi cuctemsl JIJTY ¢ HauanbHBIM YCIOBHEM

dx
—=x+3y

dt , x(0)=3, y(0)=1.
a1

dt X

5.2. [IpomexyTOUHAS ATTECTAIMS 110 HTOI'AM OCBOCHMS JIMCITATIIMHEDI

Bonpoce! k 3auéry

Cemecrp 1.

CHcTeMBl JIMHEHHBIX yPaBHEHWH MAaJBbIX TIOPSIKOB: COBMECTHBIE, HECOBMECTHEIE; OMpENENIEHHEIE,
HEONPCICIEHHBIC CHCTEMBI. PaBHOCHIIBHBIE CHCTEMEL, HIEMEHTAPHEIC IIPCOGPA3OBAHMS CHCTEM.
Onpenenvrenu 2x2 u 3x3, meron Kpamepa pemrenust cucreM JHHEHHBIX YPaBHEHHI TPETBErO
NnopsIKa.
TonsTre onpezemurens nxn. ColcTBa onpeaenuteneil. Munop u anrebpaudeckoe J0MOIHEHNE.
Marpungr. ITonsiTHe MaTPHITE], KBAAPATHBIC MATPHLIEL, CTPOKH, CTONGIIBL.
Cnoxenne MaTpull H YMHOXKEHHE MATpPHI] HA YHCIIO. TpancnonsipoBanne mMatpun. CroiicTBa 3THX
onepauwuii. [Tpoussenenme Marpun,.
Ob6paTHas MaTpuIa.



Iousitue Bexropa. Hynepoit BekTop. PaBeHCTBO ABYX BEKTOPOB.
Onepauuu cloxeHus BeKTOPOB H YMHOXKEHHUSA BEKTOPA Ha TUCIIO.
HtaHa v HanpaBmsioe KOCHHYCHI BEKTOpa, opT. CTaHnapTHLIH Gaswc. Koopaunats! BekTopa.
CkanspHoe npou3BeicHHE: ONpeeIcHne, (PUIMUECKUHA CMBICI, BEIYUCIICHHE.
BexTopHEIE ¥ cMemaHHBIC IIPOM3BENEHHS BEKTOPOB. OnpejeieHHe, CBOWCTBA, BBIYHCICHHE H
TEOMETPUYECKHI CMBICIL.
IIpsimast MEms Ha mIockocTH. OBNiee ypaBHEHNHE TPSAMOIL.
Pasmuaabie Bujbl ypapHennii mpaMoii. B3anumHoe pacionoxenue JByX IpsAMBIX Ha IIOCKOCTH.
Kpussbie 2-oro nopsnxa.
Ilpenien 9HCIOBOI NOCIEA0BATCIILHOCTH: TIOHATHE OKPECTHOCTH, OMpEIEIEHHE PeieNa.
Beckoneuno mankie bynxupn (6.m.¢.). Crotictsa 6.m.0.
Cpasrenue 6.M.0., 5KBUBANEHTHOCTS 6.M.d.
3ameuaTenbHble Npeaensl. Tabauia SKBUBaNeHTHRIX .M. .
CRoiicTBa HENPEPHIBHEIX (DYHKIIHIE.
Knaceudukanus rogek paspeisa.
Onpenernenne MPOU3BOHOM, €& TCOMETPHUECKHI U MEXAHMHIECK I CMBICII, YPaBHEHHE KacaTelbHOI.
HenpepesrocTs quddepeHunpyeMoit Gpynkimm.
[paruna muddepenuupopanus. [Tpor3BoxHas Clo)HON U 06paTHOH (GYHKINIL, HESBHO 3a1aHHBIX U
rapaMeTpUvecKy 3aanHbIX hyHKITH.
Jlorapudmuueckoe nuddepennuposanue.
OcHOBHBIE TeopeMbI THDGepPeHIMATBHOTO UCTHCIEHHS.
IlpaBuno Jlonmrans. Ilomsatne muddepenunana. [IpousBOAHBE W Jubdepenuransl  BRICIIAX
HOPAAKOB.
Hccnenosanne dyHKkium 0o nepBoif © BTOPoif POM3BOIHEIM.
ACHMIITOTBI, UX ONPE/EICHHE H CIIOCOOBI OTHICKAHHUSL,
Onpezenenre  QyHKIMM MHOTHX IlepeMEHHBIX; 06TACTh  OMpejeieHus, rpadux. Ilpemen wu
HEIPEPBIBHOCTh (DYHKITMH MHOTHX NIEPEMEHHEIX; HX OCHOBHBIE CBOMCTBA.
YacTHble npousBoaHbIe H AM(deperiman GyHKIUE MHEOTHX TTepeMeHHbIX.
YacTHble IPOU3BOHBIE U H(DEepeHUHANLI BLICITHX TIOPAIKOB.
OKCTpPeMyMBI QYHKIIHHM MHOTHX NEPEMEHHEIX.
HeobxoanMoe ycoBue 3xkcTpeMyMa.
Hocrarounoe yciosue sxcrpemMyma GyHKUMM 2-yX TIepeMEHHBIX.
YCIIOBHBIH 3KCTPEMYM.
IK3aMeHAIIHOHHBIE BONPOCHI

Cemectp 2.
ITepooGpasnas. Teopema 0 nHepBOOGPA3HEIX.
Heonpenenennsiit unterpan. IlpocTeifmume croiicTra HeonpeAeneHHoro wuHrerpana. Tabmmuma
HEONPENETIEHHRIX MHTETPAIOB. YacTHBIE METO bl HHTCIPUPOBAHUS.
3ameHa MepeMeHHOR U HHTErPUPOBAHHE 110 YACTSIM B HEONPE/IETICHHOM HHTETpaJIe.
Komnnekcreie uucna. Bun komrutekcHOro umcima. JIeHcTBATENBHAS B MHHMAS YACTb. Onepammu
CIOMCHUS M YMHOXCHHS HaJl KOMILUIEKCHBIMM 4HCIaMM. IeoMeTpuueckoe H306paKcHHUe
KOMIUIEKCHBIX qucen. ConpsikeHUs KOMIUTEKCHBIX YHCEIL.
Moztyis i aprymMeHT KOMILIEKCHOTO 9HCITa, CBOHCTBA MOYIIS.
Tpuronomerprdeckas Gpopma 3aMucH KOMIUIEKCHBIX THCE]L.
®opmyna Myaspa. CreneHM MHOTOWIEHa, JACICHHE MHOTOUICHOR C OCTATKOM. Teopema Be3y.
OcHoBHas TeopeMa anre6psI.
Pa3joxenne n HHTErpUpORaHIE APOGHO-PANMOHATBHEIX (yHKLMIL.
UHTerpipoBanie HppauioOHAILHEIX BBIPAKEHHUIA.
HnTerprposaniie TPUrOHOMETPHYECKHX BhIPAKCHHIA.
Onpeniencrne H reoMeTpUYECKHin CMBICIT OLPeIeNEHHOT0 HHTEIPaa.
Onerka OnpeeieHHOT0 HHTEerpaia, TEOpeMa 0 CPeTHEM.
HHTerpan ¢ nepeMeHHBIM BEPXHHM TIPELEIOM. ®opmyna Hetorona-JIeibnuma.



3ameHa nepeMeHHOM B ONpeieIeHHOM HHTerpase. MHTerpapoBaHue 10 YacTsM.

Bergucnenne mmomazedl ¢ NOMOIIBIO  ONMPENENCHHOr0 WHTErpana. IlonspHBIE KOODIMHATSL
Brraucnenne o66eMOB Tel, JUIHH IyTH.

HecobcTBenmbIe nuTerpanst o GeCKOHETHOMY MPOMEKYTKY U OT HEOIPAHHUEHHBIX BYHKILM.
IIpH3HaKy cXO0MMOCTH HECOGCTBEHHEIX HHTETPATIOB (TEOpeMa CPABHEHHUS, CIIeJICTBHE).
Hupdepernnnansaeie ypaBueHus 1-oro mopsjka, 3agaua Kormmw, TEOpEMa CYLIECTBOBAHUS H
€/IMHCTBEHHOCTH.

Anddepentmamsubie ypareHis 1-0ro nopska ¢ pasieTsiOnHMICs IePeMeHHBIMH.

Onnopopibie u muneltnbie TudGepeHIHATLHbIE ypaBHEHUs |-0T0 IOPSALKA.

Ypasuenus B nostHbIX AuddepeHpranax.

JInneiinbie muddepeHIMaTEHEIE YPABHEHNSA: 0AHOPOAHLIC U HEOIHOPOTHBIE.

Pemenne  oaHOpopHOro ymHelHOro udepeHUMATLHOTO YPaBHEHHS 2-0r0 nopsjaka ¢
MOCTOSIHHBIMH KO3 hHITHEHTaMU.

Meroa  BapHanME TOCTOSHHBIX PEHICHHE HEOJHOPOJHOTO IWMHEHHOTO —audbepeHIHaIbHOro
YDPaBHEHUS.

Metoa mosbopa perieHus HEOAHOPOIHOTO NHHEHHOIO b depeHIHATBEHOTO YPaBHEHUS.

Cucrems! nuddepeHIHATEHEIX ypaBHeHnl. MeTo/1 HCKITIOUe HES.

Jluneiinbie  cucrembl  auddepeHnManbHBIX  ypaBHeHmil. PelieHwe ImMHEHHOH CHCTEMBI C
HOCTOSIHHBIMK K03 huneHTamu.

5.3. CamocrosiTesibHas paGoTa 06yuaomerocs.

1 ceMecTp
Tema «Jluneiinas anre6pa»: BBIYHCITHTD ONpEAENMTENDL; DPEIIHTH CUCTEMY YDAaBHCHHMN; HaHTH
00paTHYIO MaTpHLY.
Tema «BekropHas anrebpa»: HalTH yron MexAy BEKTOPAMH; BRIYMCIHTH IUIOLIATD TPEYTOIbHHKA
(acTioNB3ysl BEKTOPHOE TMPOW3BE/CHUE), HAWTH O0OBEM MUpaMHIBl  (HCIIONB3YA CMEMaHHOe
MPOH3BEICHHE).
Tema «AHanuTHYECKass TEOMETPHS»: COCTABHTH YpaBHEHHE NpsAMOH Ha IUIOCKOCTH; COCTABMTH
YPaBHEHUS NPAMOH M IUIOCKOCTH B IIPOCTPAHCTBRE.
Tema «Teopus TpenenoB»: BHMUCIATH NPENEIHI (ucnone3ys dopmynsr 1 u 2 3amMedaTelLHEIX
TPENIENOB); BECKOHEYHO MAJIble BETHYHHEL
Tema «IIpou3sBoHbIE): BEIMHCITHTE POM3BOAHBIE; COCTABHT YPABHEHHE KacaTelIbHOM; UCCITIeIoBaTh
(yHKIMIO; BEIMHCIHUTE TIPEZEN ¢ MOMOIIBIO IpaBuia JIomuTans.

2 ceMeeTp
Tema «MuTerpansi»: BEIYUCIAT HHTETPATBI; HAWTH II0MAD (burypsl 1 06BEM Tesa BpAIICHHS.
Tema «Jludpdepennnanbusie ypaBHeHHsY: pelieHne pasiu4HbIX BHIOB J[V.
DoHJ OUeHOYHBIX MaTepHanoB (POM) mis NpOBEHCHHS ATTECTAINH YPOBHA CHOPMHPOBAHHOCTH
KOMTIETEHIMH 00y9arOIUXCS TI0 AUCIUIUTMHE 0(OPMIISIETCS OTIETHHBIM JIIOKYMEHTOM.

6. YHEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECITEYEHUE

JIMCITATLIAHBI
6.1. Knuroofecne4eHHOCTE
HaumeHoRaHHe THTEPATYDEL: aRTOp, HA3BAHUE, Ton KHHUI'OOBECITEYEHHOCTh
BHJI, H3JaHHs, H3JATEITLCTRO H3JIaHHA =
Komnwnuectno sk3emmispon Hanuune B anexrpounoii
H3aHuA B oubimotexe Bnl'V 8 bubnnorexe Bal'V
cootsercThin ¢ ®I'OC BO
1 2 3 4
OcHoBHas nuTeparypa
1.3agaunux no Beicniel MaTeMaTHke: YueGHoe 2015 http://www.studentlibrary.ru/bo
nocobue / B.C. llumaues. - 10-¢ u3y., crep. - ok/ISBN9785922109796.html
M.: HUT] UHOPA-M, 2015. - 304 ¢.: 60x90




1/16. - (Bricmee o6pazosanne). 1ISBN 978-5-
16-010071-5.

2 Beicmas matematuka. Tom | [Dnextponmriii
pecype] : yu. mocobue / HU. JTo6kosa, 10./1.
Makcumon, HO.A. Xeatos.- M.: Ilpocuexr,
2015. -TSBN9785392121625

2015

http://www.studentlibrary.ru/bo
ok/ISBN9785392121625.html

3. O6pIKHOBEHHbIE TH(pHepeRIHATLHEE
ypaBHeHHAA. Teopus ¥ NPHIOKESHHS
[SnexTponnsni pecypc): yaeb. nocobue / B.B.
Hy6posckuii, C.H. Kaguenko, B.B.
Hybporckmii. - M.: ®JIMHTA, 2015.- 180 c. -
ISBN 978-5-9765-2197-1

2015

http://www.studentlibrary.ru/bo
ok/ISBN9785976521971 .html

JonoHuTe IbHAS JIUTEpaTYpa

| Bricnias MaTemMaTHka B IpUMepax M 3agagax
[SnexrponHslit pecype] : yuebHoe mocobue
i By3os. B 3 1.: T. 1 / B.JI. Uepnetixo. - 2-¢
u3n., nepepab. u goi. - CIT6. : TlormtexHuka,
2011/1SBN978-5-7325-0986-1 |

2011

http://www.studentlibrary.ru/bo
ok/ISBN97857325098611.html

2. Bricmras MaTeMaTHKa. PykoBojacTBO K
peweHno 3aaaq. Y. 2. [Dnextponnsiii pecype]
/ Iynry K. H., Makapos E. B. - M.:
OU3MATIIUT, 2009. - 384 c. - ISBN 978-5-
9221-0756-3

2009

http://e.lib.vlsu.ru:80/handle/12
3456789/3587/ISBN
9785998404665.html

6.2. Ilepuogudueckne A3Nanus

1. Venexu matematideckux Hayk, xypHain PAH (kopnyc 3, ayn. 414)

6.3. UnTepHeT-pecypesn

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

7. MATEPHAJIBHO - TEXHUYECKOE OBECHIEYEHUE JJUCHIATLIUHBI

Juist peanusanuy JaHHOM JHCUMIUTAHB MMEIOTCS ClIEUAIBHBIE IOMEIEHHS IS IPOBEAECHHS
3AHATHH JIEKIMOHHOrO M NpPaKTHYECKOTO THMA, TPYNNOBBIX H HHIWBHIYANbHBIX KOHCYJIbTALIHM,
TEKYIIETO KOHTPOJIS W IPOMEXYTOUHOH arrecraunn. IlpakTHdeckwe paborsl npoBoisTCs B
nabopaTopHsX C UCTIONL30BAHHEM MYJIBTHMEMIAHEIX CPEICTR (ayd. 230-3, aya. 405-3).

Ilepedens HCTOITE3yeMOT0 JTHLEH3HOHHOTO MPOrPAMMHOT0 06eCe eHHS:

1. Microsoft Excel
2. Maple
3. MathCad



PaGouyro nporpammy cocrasr nouent kadenpa ®Aull Ipoxoposa T.B. %f}' /j; i
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Pentensenr (npencrasurens paboroaarens):
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3asemyromuii kadeapoit Bypkos B.JI. — /g_
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Pabouas mporpamma paccMoTpeHa H 0OLOOpEeHA HA 3aCEaHHH Y4EOHO-METOIMYCCKONH KOMHCCUH
Hanpasienus 11.03.03 KoncrpyupoBanue M TEXHONOTHS ANIEKTPOHHBIX CPEICTB
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JJUCT NNEPEYTBEPKIAEHHSA
PABOYEH MNPOTrPAMMBI JUCHUNJIUHBI

Paoyas nporpamma ogobpena ra 20 22 /20 23 yuebHsiii roga

TIpoTokon 3acenanns kadeper Ne £ or 3004 -52 roga
— ¢
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Paboyas nporpamma o06pena na 20 /20 y4eGHBIH roza

[Ipotokon 3acenanus kadeaps No oT roja

3apeayrommii kadeapoi

Pabouas nporpamma onobpena Ha 20 /20 yueOHEIH roga

ITpoToxon 3acemanus kadepsr Ne oT rona

3aBenylomuit kadeapoi




