AHHOTaNUA padoyeil MPOrpaMMbl JUCHUNJIMHBI (MOIYJIA)
MaTtemaTuka

Heap AMCHMIUIMHBI - SBISIOTCS (OPMUPOBAHUE M PAa3BUTHE JTMYHOCTU CTYACHTOB, MX
CHOCOOHOCTEH K QJITrOPUTMUYECKOMY W JIOTHUECKOMY MBIIUICHHIO, a TakXke Oo0y4yeHue
MaTEeMaTUYECKUM MOHATHAM M METOJIaM MaTeMaTHYECKOTo aHAJIH3a.

3agaun JMCHHUILIMHBI:

- PACKpBITh POJIb MAaTEMATUYECKUX METO/IOB MPU PEIICHUH MHKEHEPHBIX 3a/1ay;

- TMPOHMCXOAUT OOy4YEeHHWE TNPUMEHEHHS MAaTeMaTHYEeCKOTO aHalu3a JUIsl MOCTPOCHUS
MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX MPOIECCOB;

- IPUBUTHE HABBIKOB NMPUMEHEHUsI TCOPETUUCCKUX 3HAHUM ISl PEIICHUS MPAKTHYECKUX

3aaad.

(I)opanyeMble KOMIICTCHIMUA M HHAUKATOPbLI HMX AOCTHKCHUS 10 JUCHHUIIJIHHE

(moodynw)

Koanl
KOMIIeTeHITHH

Conep:xanue KoMNIeTeHIHH

Kox m HaumMeHoOBaHHe HHAUKAaTOpa
JOCTHKCHHUA KOMIICTCHIIUN

OIIK-2

CIIOCOOHOCTBIO HCIOJIB30BATh
OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHayLIHI)IX OUCIIUIIJINH B
poheCCHOHAILHON JeITEIBHOCTH,
HpI/IMeHﬂTI) METOAbI
MareMaTH4ecKoro  a”ajmza |
MO/ICJIMPOBAHUS, TCOPETHUCCKOTO U
HKCIEPUMEHTAIBHOIO
HCCIEI0BAHUS

3HATh. OCHOBHBIC TOHITHS M METOJBI
aHAJMTUYECKOH TI'eOMEeTpUH, JHMHEHHON
ayreopsl, midepeHInaIbHOr0 U
MHTETPaIbHOI0 UCUUCIICHUS, TEOPUU
MaTEeMaTUYeCKON CTaTUCTUKHU, (PYHKLIMN
KOMILJIEKCHBIX HepEMEHHBIX u
YHCJICHHBIE, METObI pereHus
anreopandeckux u audQepeHInaIbHBIX
YPaBHEHU;

YMeTh: TNPUMEHATh MaTeMaTUYECKHE
METOABI  JUIA  pEIICHUS  THUIIOBBIX
npo¢eCcCHOHATIBHBIX 3ajady,
OpPUEHTHUPOBATHCS B CTIPaBOYHOU
MaTeMaTHYeCKOM JauTeparype,
npuoOpeTaTh HOBBIE MaTeMaTHYECKHe
3HaHUS,  WUCMONB3YS  COBpPEMEHHBIE
oOpa3oBaTenbHble U HH()OPMAIMOHHBIE
TEXHOJIOTHUH, HCII0JIb30BaTh
MaTeMaTHUYECKYIO JIOTHKY JUIs
(dbopMupoBaHUs CYKJICHUU 1o
COOTBETCTBYIOLIUM IPO(HECCHOHATBHBIM
npobyieMam..

Baaners:  MHCTpyMEHTapueM  JUis
pemieHusl MaTeMaTHYeCKUX 3aaad B
CBOEH MpeAMETHOI o0acTu.

OIIK-3

CIIOCOOHOCTBIO  HCIONB30BaTh B
MpoeCCUOHAIBHON  JTeATETHHOCTH
0a3oBble 3HAHUS MaTEeMaTHKUA H
C€CTCCTBCHHBIX HAYK

3HATBH. OCHOBBI MaTeMaTUKH, (U3UKH,

BBIUHCIUTEIHbHOU TEXHUKHU u
IIPOrPaMMUPOBAHH..

Ymers: pemaTh CTaHJapTHbIE
npodeccuoHaIbHbIe 3a/1a4u C

MPUMECHCHUEM CCTCCTBCHHOHAYYHBIX H




OOIICWH)KCHEPHBIX ~ 3HAHHWW, METOJI0B
MaTeMaTUIeCKOr0 aHaIM3a u
MO/ICIUPOBAHHSI.

HNMeTrhs HABBIKH: TEOPETHYECKOTO U
IKCIICPUMEHTAIILHOTO VICCJIC/IOBaHHS
00BEKTOB npodeccuoHaIbHON
JIeATEIIbHOCTH.

Conep:xkaHue TUCHUILUIHHBI (M00YJ151)

Pazgen Nel Jluneiinas anreopa

Tema 1. Marpuupl, neiictBus Hajg HuMH. OOpaTHas MaTpuma U e€ HaxOXJICHHE.
Onpenenuren BTOPOrO W TPETbHEro MOpPsAKA, HMX CBOWCTBA M BblyMcieHue. llonarue
oInpeAenuTeNel NopsaAKa BbIlIe 3-I'0 U UX BBIYUCIICHUE.

Tema 2. Cuctembl TMHEUHBIX YPABHEHUN U pEIICHUE MX ¢ TOMOIIbIO npaBmia Kpamepa.
Meton Taycca. Pemenue cuctembl JIMHEHHBIX YpaBHEHUM MaTPUYHBIM  CIOCOOOM.
[TponsBonpHas cucreMa IMHEWHBIX ypaBHeHul. Teopema Kponekepa-Kanemm.

Pa3znen Ne2 BexkTopHas anreopa

Tema 1. [loHsiTHE BEKTOPHBIX M CKAJSIPHBIX BEJIMYMH. ['eoMerpuyeckue AEHCTBUSA HaAJ
BekTOopamu. IIpoekiusi BekTopa Ha OChb M €€ CBOMCTBA. 3aJaHWE BEKTOPOB B KOOPJIMHATHOM
dopme. ApudmMerndeckue 1eHCTBUS HaJl BEKTOPaAMH B KOOPIUHATHOH (hopme.

Tema 2. CkansipHoe TpOU3BEIECHUE BEKTOPOB M €ro CBOMCTBA. YCIOBUS
OPTOTOHAJILHOCTU ¥ KOJUIMHEAPHOCTH JBYX BEKTOPOB. YTOJ MEXAy BekTopaMu. BekTopHoe
pou3BeieHne BeKTOpoB. CMEIIaHHOE POU3BECHIE BEKTOPOB.

Pazgen Ne3 AnanuTu4yeckasi reomeTpusi

TeMa 1 PaCCTOﬂHI/IC MC)KI[Y ABYMsI TOYKAMHU U OCIICHUC OTpGSKa B 3aIaHHOM OTHOIIICHHUU.
[Ipsamas Ha TIOCKOCTU. YpaBHEHUE NMPSAMOM Ha IJIOCKOCTH. B3amMHOE pacrosiokeHue MpsiMbIX
Ha IJIOCKOCTH.

Tema 2. KpuBble BTOPOTro Mopsiika — OKPY>KHOCTb, JJUTUIIC, TUliepOoa, mapadona u ux
CBOMCTBA.

Pa3nesa Ne4 Ananmuruyeckasi reoMmeTpusi B 3-X MEPHOM IIPOCTPAHCTBE

Tema 1. II1OCKOCTH B TpEXMEPHOM NPOCTPAHCTBE. YpaBHEHHE ILUIOCKOCTH. IIpsimas B
TPEXMEPHOM IpocTpaHcTBe. E€ pasnnunble ypaBHEeHNs. B3auMHOE pacmionokeHue IByX MpsSMBIX
B TPEXMEPHOM IPOCTpaHCTBE. B3anuMHoe pacrnosokeHue npsMoi 1 MiI0CKOCTH.

Tema 2. [loBepXHOCTH B MPOCTPAaHCTBE — JIUIMIICOMJ, cdepa, KOHYC, TMIepOoson,
LWIMH]P U UX CBOMCTBA.

Paznen Ne5 Beenenue B anajus

Tema 1. BBenenue B kypc aHanuza. MuoxecTBa. [lelictBurenbHble unciaa. OCHOBHbIE
noHsATusA. YucnoBsle MHOKecTBa. UncnoBble MPOMEXYTKH. OKpecTHOCTh ToukH. Jlormdyeckue
omnepaunuu.

Tema 2. Ilonsrtue ¢yukiun. CoiictBa (QyHkuuu. Yucnoeie ¢yHKIuH. CrocoObl
3amanus ¢yakinui. OOpatHas ¢yHkuusa. CroxHas ¢yHkiusS. OCHOBHBIE JJIE€MEHTapHbBIE
GYHKIMH U UX TpaQUKH.

Tema 3. TIpenen ¢pyakiuu B Touke. OMHOCTOPOHHUE TIPEIEINTBI

[Mpenen ¢pynkmuum nmpu X —> 0. beckoHeyHo Oomnbinas (yHKIUS. beckoHEYHO Maibie
¢byaknun. OnpeneneHus U OCHOBHbIE TeopeMbl. CBs3b MeXAy (yHKIHEH, e€ mpeaenoM U




O6eckoHeuHO Manoil ¢gyHKuueil. OCHOBHBIE TEOpeMbl O mpexaenax. [Ipu3HaKU CyIIEeCTBOBAaHUS.
[TepBblii 3aMeuartenbHbIN peaet. BTopoi 3aMeyaTenbHblil npened.

Tema 4. HenpepbIBHOCT (PYHKITMH B TOuKe. HenpephIBHOCTD (DyHKIIMM B MHTEPBAJIC U Ha
orpe3ke. Touku paspbiBa GyHKIMU U UX Kiaccudukanus. OCHOBHbBIE TEOPEMBbI O HEIPEPHIBHBIX
¢ynkuumsax. CoiicTBa (yHKIMIA, HEIPEPBIBHBIX HA OTPE3KE.

Pasznea Ne6 {uddpepenunaibHoe HCUMCIEHHE

Tema 1. Onpenenenue npousBoaHoil U auddepenunana GyHkuun. I'eomerpudyeckui u
¢bu3nyeckuil cMbIC Ipou3BOAHOW M auddepenunana. Tabnuua NPoU3BOJHBIX U OCHOBHbBIE
npaBuiia uxX Beraucienus. [IpousBoaHbIe 00paTHOM U ciiokHO (yHKIMH. J(nddepenupoBanue
HESIBHBIX U IIapaMeTPUUECKH 3a1aHHbIX QyHKImi. Jlorapudmuyeckoe nuddepeHuupoBaHue.

Tema 2. [Ipon3BoIHBIEC BBICIIMX MOPSIKOB JJIs SIBHO 33JaHHON (QyHKIMU. MexaHn4ecKHui
CMBICJI IPOM3BOIHOM BTOpOro nopsiaka. [Ipon3BoiHbIe BBICIIMX MOPSIKOB ISl HEABHO 3alaHHON
(GyHKUIMY ¥ 3aJaHHBIX TapameTpruecku. [luddepeHmansl BEICIINX TOPSIIKOB.

Tema 3. Teopema @epma. Teopema Posuia. Teopema Jlarpanxka. Teopema Komm.

Tema 4. HccnemoBanume MOHOTOHHOCTH (yHKIM. Oxcrpemym. HeoOxomumoe u
JIOCTaTOYHOE YCJIOBUS CYILECTBOBAHUS SKCTpeMyMa (yHKUUHU. BeimykiocTs rpaduka GyHKIMH.
Toukm mnepermba. Acumnrorsl rpaduxa (ynxnumit. I[lomHoe wuccnenoBanue GyHKIMHA U
HOCTPOCHUE TpaduKa.

Pazgen Ne7 UnTerpajibHOe HCHHMCIEHHE

Tema 1. IlepBooOpa3nas. HeompeneneHHblii MHTerpal M €ro  CBOICTBa.
Henocpencreernoe nHTerprpoBanue GyHkmnuii. MHTErprupOBaHKE 1O YACTSIM H ITOACTAHOBKOM.

Tema 2. OmnpeneneHHbI HMHTErpal Kak IPENesl HHTErpanbHoOM cymwmbl. Dopmyna
Herotona-JleiitOnuma. OCHOBHbIE  CBOMCTBA  OIPENEICHHOIO HMHTerpajga. BsluncieHus
olpesieNIeHHOro uHTerpaia. ['eomerpuueckuii u GU3NUYECKUN CMBICI ONPEAECICHHOTO UHTErpaa.
Beraucnenue tuomaznei miockux Quryp, o0beMOB TeNl BpalleHUs. BeraucieHue padoThI
IIEPEMEHHOM CHJIBL.

Tema 3. UuHTerpupoBaHue  palMOHANBHBIX  APOOEH. WNHurerpupoBanue
TPUTrOHOMETpHUUYECKUX (yHKUMN. IHTerpupoBaHue uppanroHaabHbIX QyHKUUH. «bepymuecs» u
«HeOepyInecs» UHTETPAIIbL.

Pa3nes Ne§ @yHKIMM MHOTHMX NepeMeHHBIX

Tema 1. [lonstue pynkuun 2-x nepemeHHbIx. OcHOBHBIE MOHATUA. ['paduk. YacTHble
IIPOU3BOJHBIE NIEPBOTO MOPAAKA U UX FTEOMETPUUECKUN CMBICI. YacTHbIE MPOU3BOAHBIE BBICIINX
nopsaakoB. [Juddepennupyemocts u mnonsbil guddepenuman Qynkuuu. Juddepennmans
BBICHIMX MOPsIKOB. [Ipon3BoaHAs CII0KHON (DYHKIINU.

Tema 2. HccnepoBanme QyHKIMH Ha H3KcTpemMymbl. [Ipemen ¢yHKIMH B TOYKE.
HenpeprIBHOCTB.

Pazjnen Ne9 Teopusi pyHKUMIE KOMILIEKCHOTO MEPEMEHHOT0

Tema 1. IloHsTHe M TpenCTaBIeHUS KOMIUIEKCHBIX uucell. AunreOpanyeckas,
reoMeTpuuecKkas U rnokasareinbHas (OpMbl KOMIUIEKCHOTO yKcia. J[elicTBUs HaJl KOMIUIEKCHBIMU
qHCIIaMHU.

Tema 2. @yHKIWH KOMIUIEKCHOTO IiepeMeHHOro. OcHOBHbIe moHATH. llpenen u
HEMPEPbIBHOCTh (DYHKIIMU KOMIUIEKCHOTO mepeMeHHOro. OCHOBHbIE 3JIEMEHTapHble (YHKIUU
KOMIUIEKCHOTO NEPEMEHHOTO.

Tema 3. JuddepenuupoBanre QyHKIUNH KOMIJIEKCHOTO MEPEMEHHOIo. Y CIOBHUS
Ditnepa-Jlanambepa. uddepenunan. MarerpupoBanre GyHKIINH KOMIUIEKCHOTO TTEPEMEHHOTO.
Omnpenenenue, cBOiiCTBa M IpaBWiIa BblUMCIEHUS HHTerpana. Teopema Komm. Popmyna
Herorona-JleiiOHuta.

Pa3znesa Nel(Q Pananl



Tema 1. Yucnobie psiabl. OCHOBHbIE MOHSATHA. Pl reoMeTpHYEeCKON MPOrpECCUU.
[apmonmnueckuil psa. 3HaKouepenayrolecs U 3HakonepeMeHHble psaasl. [IpusHak JleiOHuIa.
OOmuii TOCTaTOYHBIM NPU3HAK CXOJUMOCTH 3HAKONEPEMEHHBIX psoB. AOCONIOTHas U
YCIIOBHAs! CXOAMMOCTD YHUCIIOBBIX PSJIOB.

Tema 2. @yHKIMOHAIBHBIE PAJIbI: OCHOBHBIE MOHATUA. CXOOUMOCTbh CTENEHHBIX PSAJIOB.
Teopema AGens. MHTepBan u paguyc CXOJUMOCTH CTENEeHHOro psiga. CBOHCTBA CTENEHHBIX
psanoB. Psaner Teiopa m MakiiopeHa. Pa3znoskeHre HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIUN B PsJl
Tewnopa.

Tema 3. Tpuronomerpuueckuii psag Dypwse. Paznoxenue B psiag Dypee 2m-
nepuoandeckuii pyakiui. Teopema Jlupuxiie. Pa3noxkeHue 4YETHBIX M HEYETHBIX (DYHKIIUH.
Nurterpan @ypoe.

Paznen Nell {uddepenunanbHbie ypaBHeHHS

Temal. uddepenunansupie ypaBHeHus. OcHoBHbIe ToHATHA. J[uddepennumanbabie
YpaBHEHUs [IEPBOTO MOPsIKA. Y PAaBHEHUS C Pa3ACIAIOMIMMUC IEPEMEHHBIMU. METO| pelleHus.

Tema 2. Opnopoanble muddepeHuInanbHble ypaBHeHHs. JluHeWHbIE ypaBHEHUS.
VYpaBuenue bepnymn.

Tema 3. YpaBHenus B noiHbix auddepennuanax. MHTErpupyommii MHOXKHUTEb.

Tema 4. [uddepeHumanpHple ypaBHEHUS BBICHIMX HOPSAKOB. OCHOBHBIC TOHSTHSL.
VYpaBHeHUs, JOMyCKaOLIME TOHMKEHUE TOPSAIKA.

Tema 5. Jluneitnple omHOpoAHBIE AU(QEepeHINATBHbIE YPAaBHEHHS BTOPOTO MOPSAKA.
Jluneitabie ogHOpoHbIe TUbdhepeHIMaTbHbIE YPABHEHUS N-TO MOPSIIKA.

Tema 6. JIuneitapie HeoHOPOIHBIE MU (HEepEeHITHATEHBIC YPABHEHUS BBICIINUX ITOPSIKOB.

Tema 7. Cucremsl guddepeHIManbHbIX  ypaBHEeHUH. (OCHOBHBIE  MOHSTHS.
WuTerpupoBanne HOpMaIbHBIX cucTeM. CHCTEeMBl THHEHHBIX AU (epeHIInalIbHBIX YPaBHEHUH €
MOCTOSTHHBIMH KO3 (UIIMCHTAMH.

Pa3znen Nel2 DiiemeHTHI ypaBHeHHIT MaTeMaTH4ecKOl GU3UKH

Tema 1. BbiBox ypaBHeHMs KojeOaHUS CTPYHbl M €ro pelleHHEe METOJIOM
pa3AeIsAIoIIUXCS IEPEMEHHBIX.

Tema 2. BeiBo ypaBHEHMS TEMJIONPOBOJHOCTHU U €TI0 pelieHne MmetogoM dypee.

Tema 3. Pemienue ypaBuenus Jlamnaca metonom JlanambGepa.

Pazjnen Nel3 Cayuaiinbie coObITHS

Tema 1. DnemenTsl koMOMHaTOpHKH. Cxema BbIOOpa O6e3 Bo3BparieHuil. Cxema BbIOOpa ¢
BO3pAaILCHUEM.

Tema 2. Cnyuaitble coObiTus. [leiicTBus Hax HuUMH. TeopeTHKO-MHOXECTBEHHas
MHTEpIIpeTalys onepanuil Haj coobITUsIMU. BeposiTHOCTh cinydaitHoro coOwitus. Knaccuueckoe
OIPECIIEHUE BEPOATHOCTH. ['€OMETpPHUECKOE OINpENEIEHUE BEPOATHOCTU. AKCHOMAaTHYECKOE
OIIpECIICHUE BEPOSTHOCTH.

Tema 3. ®opMynbl BBIYMCIEHUS BEPOATHOCTEM. YcioBHas BeposATHOCTb. dopmyna
nosiHOM BeposiTHOcTH. Dopmyna beiteca. @opMyiibl BbIYMCIEHHsT BeposTHOcTed. Popmyna
Bepuymnnu. [Ipubnuxennsie popmyisl B cxeme bepHyu.

Pazgea Nel4 Cayuaiinble BeJUYUHbI

Tema 1. JluckperHsle citydaiinble BenuuuHbl. [loHdaTHE ciiyyaliHoi BenuunHbl. OyHKINA
pacupenenenusd. Onepanuu HaJ JUCKPETHBIMM BEIMYMHAMH. MaTreMaTHudecKoe OKHJIaHHE.
Hucnepcusi. Cpennee KBaJIpaTudyeckoe OTKJIOHeHHe. HawanpHbpli MOMEHT mopsaka k.
[enTpanbublii MoMeHT nopska k. Koadpdunuent acummerpun. Koapdunuent sxcrecca. Mopa.
Menuana. KBantuine ypoBHs p. CBoiicTBa MaTeMaTu4eckoro oxxuanus. CBoiicTBa TUCIIEPCHN.



Tema 2. HenpepbiBHble chydaiiHble BelduuuHbL. OcHOBHBIE TOHSATUSA. (CBOMCTBA.
UucnoBble XapaKTEpPUCTUKHU CIyYalHBIX BeIWYUMH. Martemarndeckoe oxunaanue. Jlucnepcus.
Cpennee kBagpaTudeckoe OTKIOHeHUe. HauanpHblii MOMeHT mopsiika k. [leHTpanbHbIi MOMEHT
nopsinka k. Koadpdumuent acummerpun. Koaddumuent skcuecca. Moga. Menuana. KBantuib
ypoBHs p. CBolcTBa MaTEMaTUYECKOTO OXuAaHus. CBOWCTBA AUCIIEPCUH.

Tema 3. Cucremsl cnydailHbIX BeMurH. DyHKIMA pacripeeieHrsl CUCTEMBI CITy4alHbIX
BEIMYUH U €€ cBoWcTBa. [DIOTHOCTH pacrpeneneHuss CUCTEMBI CIy4alHBIX BEIMYMH U €€
cBoiictBa. He3aBucumele caydaliHple BeNIMYMHBL. (OCHOBHBIE XAPAaKTEPUCTUKU CHCTEMBI
CIIy4aifHBIX BeU4YrH. KoppensiuoHHbIi MOMEHT U KO PUITUEHT KOPPEIISIUH.

Pa3znesa Nel5 OcHOBBI TeOpHH CIAYYAHHBIX TPOLECCOB

Tema 1. Ilonstue ciyvaitHol (yHKIMU (Tporecca), UX KiIacCU(PUKANUSI U OCHOBHBIC
XapakTepucTuku. JluHelHble M HeMuHeHHble mpeoOpazoBanusd. JuddepeHuupoBanue u
MHTETPUPOBAHUE CIIyYallHbIX IIPOLIECCOB.

Tema 2. IloHsTMEe MapKOBCKOro ciaydaiiHOro mponecca. JIMCKpeTHbIi MapKOBCKHi
npouecc. Llens Mapkosa. Ypasaenus Konmoroposa.

Paznea Nel6 OcHoOBBI MaTeMaTHYECKOH CTATHCTHKH

Tema 1. IIpenmer wmaremaruyeckod cratucTuku. Kiaccupukanums [TaHHBIX U
U3MepuUTeNbHbIe MKaibl. [lepBuuHas 00paboTKa pe3yibTaToB u3MepeHuil. Bapuanuonnsle pssbl.
['paduueckoe n3o0pakeHNe BapHAIIMOHHBIX PsIOB. [ eHepanbHas 1 BHIOOPOYHAs COBOKYITHOCTH.
Cratuctuyeckoe pacnpesneneHue BblOOopku. OreHuBaHue mapamerpoB. JloBepuTenbHbIE
WHTEPBAJIBIL. I'paduueckoe u300pa’keHHE CTATUCTHYECKOTO pacrpeneneHus. Yuciosie
XapaKTEPUCTUKU CTATUCTUYECKOTO pacnpeesieHus. Mepbl LIeHTpaIbHOM TEHICHIINH.

Tema 2. IlpoBepka CTAaTUCTUYECKMX THUIIOTE3. 3aJayd CTATUCTHYECKONW HPOBEPKHU
runote3. Craructuueckuit kpurepuil. Kpurepuii Ilupcona. Kpurepuii Konmoroposa.



