AHHOTaNUA padoyeil NpOrpaMMbl TUCHHUILIMHBI
b1.0.13 Maremaruka

Heas aucuumiImHbI—)OPMUPOBAHUE M PA3BUTHE JUYHOCTU CTYICHTOB, WX CHOCOOHOCTEH K
QITOPUTMUYECKOMY U JIOTMUECKOMY MBILIUICHHUIO, a TAaKKe 00ydeHHEe MaTeMaTH4YEeCKUM IOHSTHUSIM U
METO/IaM MaTeMaTHYeCKOIr0 aHaliu3a MpU PELIEHUH 3aJad B UX NPO(ECCHOHATIBLHOW JEATEIbHOCTH.
OOyueHne CTYIEHTOB METOJaM pEIICHHUsS IMPAKTHUYECKH OPUEHTUPOBAHHBIX 3a/ad B Pa3ITUYHBIX
paszenax Kypca ¢ IOMOIBIO:

- HENpepbIBHBIX (YHKIWH ACWCTBUTEIHFHOTO TIEPEMEHHOTO M AHAIMTUYECKUX (QYHKIHIA
KOMIUIEKCHOTO [IEPEMEHHOTO,

- METOJI0B AU(PPepeHInaNbHOTO U UHTErPAIbHOIO UCUUCICHUN (DYHKIUN OHONW U HECKOJIBKUX
NEMCTBUTENBHBIX IEPEMEHHBIX U PYHKINN KOMIUIEKCHOTO IEPEMEHHOTO,

- OCHOBaM TEOpUU OOBIKHOBEHHBIX U (depeHINalbHbIX ypaBHEHUI M HX pPa3HOOOpa3HbIM
MIPUJIOKEHUSIM B €CTECTBEHHOHAYYHBIX U CIIELUAIbHBIX IPEAMETaX.

3agauy AMCHMIJIMHBI:

1) u3y4nTh POJIH MATEMAaTHUYECKHUX METOJIOB ITPH PEIICHUH HH)KEHEPHBIX 33/1a4;

2) BBISIBHTH 3aKOHOMEPHOCTH W OOYYHTh NPUMCHEHHIO MATEMaTHYEeCKHX METOJOB IS
MMOCTPOCHUS MaTEeMAaTHYECKUX MOJIEIEH peaTbHBIX MPOIIECCOB;

3) npuBUTHE HABBIKOB IIPUMEHEHHUS TEOPETHUCCKUX 3HAHHM IS PEIICHHUS MPAKTHUECKUX 3a71a4 B
npodeccnoHabHOM 1S TENbHOCTH.

(I)opanyeMble KOMIIETCHIUHA U UHAUKATOPBI UX JOCTUKCHUA 110 TUCHHUIIJIMHE

Konpl Conep:xanue Koa u HauMeHOBaHUe MHAMKATOPA
KOMIeTeHI[UH KOMIeTeHI Uil KOMIIETeHIIUH
OIIK-1 Crniocoben npumenats | OIIK-1.1. 3naer OCHOBHBIE TOHATUA U
3HAHUSA 3aKOHOMEPHOCTH JUCUUIUIMH €CTECTBEHHO-
(yH1aMEeHTaJIbHBIX HAyYHOTO M MaTeMaTHYECKOTO IIUKJIOB.
pazgenoB Hayk o 3emuie, | OIIK-1.2. YMeeT npuMeHATh 3aKOHOMEPHOCTH
0a30BbIC 3HAHUS | TUCHUIUIMH €CTECTBEHHO-HAYYHOTO u
€CTECTBEHHO-HAYYHOT'O0 M | MATEMaTU4YEeCKOTO0 IUKJIOB Ui  PELICHHS
MaTEeMaTHYeCKOTr0 IMKJIOB | MpodeCcCHOHANbHBIX  3aJady B 00JiacTu
npu pEIIeHUH | TEOJIOTUH.
CTaHJAPTHBIX OIIK-1.3. BiageeT crmocoOHOCTBIO TPUMEHSTh
npodeccnoHanpHBIX 337a4 | 3HaHUS (yHIAMEHTAIBHBIX Pa3/ieioB HayK O
3emisie, 0a30BbIe  3HAHUS  €CTECTBEHHO-
HAyYHOTO M MATEMaTH4YeCKOro ILHUKIOB MpHU
pEIIeHUH CTaHAAPTHBIX MPOGECCHOHATBHBIX
3a/1a4 B 00JIACTH T€0JIOTHUH.

Conepxxanue pa3ies0B JMCUUILIHHBI.
PA3JIEJI Nel Jluneiinas ajareopa

Tema 1. Marpuusl, aedictBus Hajg HuMmH. OOpaTHas MaTpuua U €€ HaxoXKJICHHE.
Omnpenenureny BTOPOrO M TPETbEro MOpsAKa, HMX CBOMCTBA W BbluMcieHue. l[loHsatue
OTpEeAEIUTENEN NOPSAAKA BbIIIE 3-TO U UX BBIYUCIICHUE.



Tema 2. CucteMbl TMHEWHBIX YPaBHEHUN M PELIEHHE UX C MOMOILIbI0 npaBuia Kpamepa.
Merton ["aycca. Perienne cucteMbl TMHEHHBIX YpaBHEHUH MaTpUYHBIM criocoOoM. [IponsBonbHas
cucTema JIMHEHHbIX ypaBHeHuil. Teopema Kponekepa-Kanemu.

PA3JEJI Ne2 BexTopHas ajireopa

Tema 1. IloHsATHE BEKTOPHBIX M CKAISAPHBIX BENWYMH. ['eomeTpuueckue AeWCTBUS Hal
BekTopamu. [Ipoekius BeKTopa Ha OCh U €€ CBOMCTBA. 3a/laHNe BEKTOPOB B KOOPJAMHATHOM (hopMme.
Apudpmernueckue 1eiCTBUA HAJ BEKTOpPaMHU B KOOPAWHATHOH (Gopme.

Tema 2. CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUSI OPTOTOHAIBHOCTH
U KOJUIMHEApPHOCTU JBYX BEKTOPOB. YTIOJ MEXKAYy BEKTOpaMU. BekTopHOe npou3BeicHUE
BEKTOpOB. CMEIIaHHOE ITPOU3BEIEHUE BEKTOPOB.

PA3JIEJI Ne3 AnasmTnueckasi reoMeTpust

Tema 1. Paccrosinue Mex 1y AByMs TOUKaMH U JI€JI€HUE OTPE3Ka B 33JJaHHOM OTHOILIEHUU.
[IpsiMast Ha IOCKOCTH. Y paBHEHUE NPSIMOU Ha TUIOCKOCTU. B3auMHO€E pacnoioKeHUe MPsSMbIX Ha
IIJIOCKOCTH.

Tema 2. KpuBble BTOpOro mopsiika — OKpyXHOCTb, 3JUIUIIC, TUiepOosia, mapadosia u ux
CBOWCTBA.

PA3AEJI Ne4 AnanuTnuyeckasi reoMeTpus B 3-X MEPHOM MPOCTPAHCTBE

Tema 1. IInOCKOCTH B TpPEXMEPHOM NIPOCTPAHCTBE. YpaBHEHHE IUIOCKOCTH. IIpsimas B
TpexMepHOM MpocTpaHcTBe. E€ pasnuunblie ypaBHeHus. B3aumHoe pacrnosioxkeHue AByX MpsMbIX
B TPEXMEPHOM IIPOCTPaHCTBE. B3anMHOE pacnosiokeHue NpsiMON U MJIOCKOCTH.

Tema 2. IloBepXHOCTH B MPOCTPAHCTBE — JJUIMIICOUA, cepa, KOHYC, THIEpOOIOU,
LIUJIMHIP U UX CBOMCTBA.

PA3AEJI Ne5 BBenenue B aHaIU3

Tema 1. BBenenune B kypc aHanmsza. MuoxectBa. [lefictBurenbHbie unciaa. OCHOBHbIE
noHaTusA. YucimoBble MHOkecTBa. UucioBbie mpoMexyTkH. OKpecTHOCTh TOUkH. Jlormyeckue
OTIEPALIMH.

Tewma 2. Iloustue pynkuuu. CpoiictBa ¢pynkuun. Yucnosslie pynkunu. CriocoObl 3a1aHus
¢dbynakuuii. O6parnas Gynakuus. CrnoxHas GyHKIus. OCHOBHBIC dJIeMEHTapHbIe (QYHKIIMH U UX
rpaduKkH.

Tewma 3. IIpenen ¢pynkiuu B Touke. OHOCTOPOHHUE TTPEACITBI

[Ipenen ¢ynkmum npu X —> 0. beckoneuHo Oonbimas GyHKIMA. becKOHEUHO Majbie
¢dbyakuuu. OmpeneneHuss U OCHOBHBIE Teopembl. CBsi3b Mexay (yHkmmen, e€ mpenenom u
O0eckoHeyHO Mayiol (pyHkuumei. OCHOBHBIE TEOpeMBI O mpezenax. [Ipu3Haku CyliecTBOBaHUS.
[TepBriil 3amMedaTenbHbIN TIpeaen. Bropoil 3aMmedaTenbHbIi Ipeaeil.

Tema 4. HenpepbiBHOCTH GyHKIIMU B TOUKe. HenpepbIBHOCT (PYHKIIMU B UHTEpBAJIC U Ha
otpeske. Touku paszpeiBa GyHKIMHN U UX Ki1accudukanus. OCHOBHbIE TEOPEMbI O HEMPEPHIBHBIX
¢dbyaknusx. CBoiicTBa QYyHKIIUN, HETIPEPHIBHBIX HA OTPE3KE.

PA3AEJI Ne6 InddepenunaibHoe HCHUCTEHUE

Tema 1. Onpenenenue nmpousBogHON U auddepeHmana GyHkuun. ['eoMeTpudeckuii 1
¢buznueckuit cMpicn mpousBogHOW U guddepennnana. Tabnuia Mpou3BOAHBIX U OCHOBHBIE
npaBuiia ux Beruuciaenus. [IpousBoanbie 0OpaTHOi U crnoxHoi GyHkumid. JuddepenuupoBanue
HEeSIBHBIX U apaMeTpHUYeCcKU 3alaHHbIX GyHKuuii. Jlorapudmuueckoe nuddepenirpoBanue.

Tema 2. [Ipon3BoHbIE BBICUIUX MOPSIIKOB VIS SBHO 3aJaHHON (QYHKIIUU. MexaHnuecKui
CMBICJI IPOU3BOIHOM BTOPOTO nopsiaka. IIpon3BoaHbIE BBICIINX MOPSAKOB IS HESIBHO 33JJaHHOM
GyHKIMY U1 3a1aHHBIX TapaMmeTpudecku. [uddepeHinanbl BEICIINUX MOPSIKOB.

Tema 3. Teopema @epma. Teopema Posuisa. Teopema Jlarpanxa. Teopema Koru.

Tema 4. HccnepmoBanne MOHOTOHHOCTH (yHKIMH. OkcrpemyM. Heobxonumoe wu
JOCTaTOYHOE YCJIOBHUS CYLLIECTBOBAHUS SKCTpeMyMa (PpyHKIMH. BrimykinocTs rpaduka GyHKIMH.
Toukun mneperm6a. Acumnrtorel rpaduka ¢ynkuuid. IloaHoe wucciaenoBanue ¢GyHKIUE H
MOCTpOEHHE rpaduka.

PA3JIEJI Ne7 NHTerpanbHoe HCYUCICHHE

Tema 1. Ilepoo6pa3Has. HeonpenenenHslii nHTErpan u ero ceoiicrsa. HemocpeacrsenHoe
UMHTErpupoBaHue GpyHKIMNA. VHTErpupoBaHHe MO YaCTSIM U MOJICTAHOBKOM.

Tema 2. OmnpeneneHHbII MHTErpaid Kak IpeAena HUHTErpalibHOM cymmbl. Popmyia



Herorona-Jleiitonunia.  OCHOBHBIE  CBOWMCTBA ONPEACICHHOTO  HMHTErpaja.  BeluncieHus
OTIpENIeNIEHHOTO NHTerpana. [ eomeTpuueckuii U GU3NYECKUN CMBICIT ONPEICTICHHOTO UHTErpaa.
Bbruucnenue mmomaznei miockux ¢GuUryp, oObeMOB Ten BpalmleHHs. Bwrumcienue paboTbl
MIEPEMEHHOM CHUJIBI.

Tema 3. WNHurerpupoBanue palMOHAIIBHBIX npooeit. WNHurterpupoBanue
TpUTOHOMETpUYEeCKHX (yHKUUH. HTEerpupoBaHue npparoHalbHbIX QYHKIHHA. «bepymmecs» u
«HebepyImecs» WHTETPAJIbL.

PA3JIEJI Ne8 ®yHKIIMHM MHOTHX IlepeMEeHHbIX

Tema 1. Ilonsatue pynkuuu 2-x nepeMeHHbIX. OCHOBHbIE NOHATUSA. ['paduk.

Tema 2. YacTHble IPOU3BOIHBIE TIEPBOTO MOPSIIKA U UX TEOMETPUUYECKUI CMBICIT. YacTHBIE
IIPOU3BO/IHBIE BBICIIUX MOPSAKOB.

Tema 3. uddepenunpyemocts u nonHsiil auddepennuan pyakmun. Auddepenumans
BBICIIUX NOPSAKOB. [Ipon3BoHAS CIIOKHOM (DYyHKIIMH.

Tema 4. UccrnepmoBanme ¢yHKuuu Ha 3KcTpeMyMmbl. [lpenen QyHKIHM B TOUKe.
HenpepsiBHOCTS.

PA3JIEJI Ne9 Teopusi pyHKuMII KOMIJIEKCHOTO IIePeMEHHOI 0

Tema 1. IloHdaTne u TpeaCTaBlEeHUS KOMIUIEKCHBIX 4ucesl. Asredpaudeckas,
reoMeTpuuecKas U rnokasarenabHas (GopMbl KOMIUIEKCHOTO yKcia. JleficTBUs HaJl KOMIUIEKCHBIMU
YUCJIAMM.

Tema 2. yHKIIMN KOMIUIEKCHOTO TIepeMeHHOro. OCHOBHbBIE TIOHSATHS.

Tema 3. Dnementapusie ¢yHKiuu. [umnepbommueckue (ynkmum. Jlorapudmuyeckas
¢dbynaknus. O6001meHHas CTeneHHas U oka3aTenbHast GyHkiuu. OOpaTHbIE TUTIEPOOTUYECKUE U
TpuroHomerpuueckue Gpynkuuu. [lpenen u HenpepbIBHOCTH QPYHKUINH.

Tema 4. Ilpenen u HenmpepbIBHOCTh (PYHKIUU KOMIUIEKCHOTO NepeMeHHOTro. OCHOBHbBIE
aJIeMeHTapHble QYHKIIMH KOMILJIEKCHOTO MEPEMEHHOTO.

Tema 5. Iuddepenunponanne GyHKIUNE KOMIUIEKCHOTO TIEpEMEHHOr0. Y clioBus Diliepa-
HNamamb6epa. uddepeniumar.

Tema 6. WnaterpupoBanue GQYHKIIMA KOMIUIEKCHOTO TiepeMeHHoro. OmpeaeneHue,
CBOMCTBA U MpaBuJja BeuKucieHus nurerpaia. Teopema Komu. @opmyna Herotona-JIeitoaua.

PA3JIEJI Nel10 Psiabi

Tema 1. Yucnoble psiabl. OCHOBHbIE MOHATHA. PsI reoMeTpuyecKol MporpeccHm.
l"apmonnueckuit ps.

Tema 2. 3nakouepenyromniuecss U 3HakonepeMeHHbie psaabl. [Ipusnak JleiOnuma. OOmuit
JOCTaTOYHbIM MPU3HAK CXOAMMOCTH 3HAKOIEPEMEHHBIX psAAoB. AOCOJIOTHAas U YCIOBHas
CXOAMMOCTb YHCIIOBBIX PSAIOB.

Tema 3. @yHKIMOHAIBHBIEC PAABI: OCHOBHBIE NOHATHA. CXOAMMOCTH CTEIICHHBIX PAIOB.
Teopema AGens. HTepBasl M paguyc CXOJUMOCTH CTENEHHOTO psija. CBOWMCTBA CTEIIEHHBIX
pAIOB.

Tewma 4. Psager Teitmopa u MaknopeHna. Paznoxkenne HEKOTOPHIX JIEMEHTAPHBIX () YHKITUN
B psia Teitnopa.

Tewma 5. Tpuronomerpuueckuii psag @ypoe. Pasnoxenue B psa @ypbe 2n-nepuoauyecKkuit
¢dbyukuii. Teopema dupuxie.

Tema 6. PaznoxeHnue yeTHbIX U HedeTHBIX (QyHKIMH. MHTerpan dypee.

PA3JIEJI Nell {uddepenunanbHbie ypaBHEHHUS

Temal. Juddepenumansubie ypaBHeHus. OcHoBHble NOHATHUA. JuddepeHunanbHble
YPaBHEHUS IIEPBOTO MOPAIKA. YPaBHEHHUS C PA3ACIIIOIIMMUCS IEPEMEHHBIMU. MeTo A peleHusl.

Tema 2. Opnopomnsle auddepeHmanbHble ypaBHeHMs. JIuHelHble ypaBHEHHS.
VYpasuenue beprymm.

Tema 3. YpaBHeHus B noaHbIx Auddepennuanax. MHTErpupyoIi MHOKUTEb.

Tema 4. JluddepeHunanbHple ypaBHEHHs BBICIIUX MOPSIKOB. OCHOBHBIC MOHSTHSL.
YpaBHEHMS], TOMYCKAIOUINE IOHUKEHHUE MTOPSIKA.

Tema 5. Jluneitnsle omHoponHble AMddepeHLnanbHble ypaBHEHHsS BTOPOrO MOpPSAKA.
JIuneltHble OJHOPOAHBIE MU PepeHIInanbHbIe ypaBHEHHs N-TO MOPs/Ka.

Tema 6. JIuneitabie HeoJTHOPOIHBIE MU depeHIMaTbHbIE YPaBHEHHS BBICIINX MOPSIKOB.



Tema 7. Cucremsl nuddepeHInanbHbIX ypaBHECHHM. OcHoBHbIE MOHATHSL.
WuTerpupoBanue HOpMaJbHBIX cucTeM. CHCTEeMBbI TMHEHHBIX AU (depeHINaTbHBIX YPaBHEHUH C
MOCTOSIHHBIMU K03(unimenramu.

PA3JIEJI Nel2 DsiemeHThI ypaBHeHHH MaTeMaTH4YeCKOil (pu3nku

Tema 1. BeiBoJ ypaBHEHUsI KOJI€0aHUsl CTPYHBI M €70 PEILIEHUE METOJOM Pa3ACISIOUIUXCs
IIEPEMEHHBIX.

Tewma 2. BpiBoJ1 ypaBHEHMSI TEIJIONPOBOJHOCTHU U €T0 pelieHne MetoioM Pypoe.

Tema 3. Pemienue ypasuenus Jlamnaca metonom JlanamOepa

PA3JIEJI Nel3 Cayuaiinblie coObITHS

Tema 1. Dnementsl komOuHaTOpUKH. Cxema BbIOOpa 6e3 Bo3BpaleHuii. Cxema BbIOOpa ¢
BO3pAIllCHUEM.

Tema 2. Cuyuaitasie coObiTusi. [leiictBust Hamx HUMHU. TeOpPETHKO-MHOKECTBEHHAs
MHTEpIIpeTalys onepauuii HaJ coobITusIMU. BeposiTHOCT ciywaitHoro coObitus. Knaccuueckoe
ONpe/ieNieHue BEpOSATHOCTU. ['eoMeTpuueckoe OIpeneneHue BEPOSTHOCTU. AKCHOMATHYECKOE
OTpe/ieNIeHUE BEPOSTHOCTH.

Tema 3. ®dopmynbl BbIYHMCIEHUS BEPOSTHOCTEH. YcioBHas BeposTHOCTb. dopmyia
nonHo BeposATHocTH. Dopmyna beiteca. @opMyibl BbeIYMCIEHUS BeposiTHOcTe. Popmyna
bepnymnu. [Ipubnmxennsie popmynsl B cxeme bepHyiim.

PA3JIEJI Ne14 Cnyuyaiinble BeJTM4UMHBI

Tewma 1. JluckperHsie cirydaiiHble BennuuHsbl. [loHsaTHe ciydaliHONW Benu4yuHbl. OyHKIMSA
pacnpenenenus. Omnepany HaJ JUCKPETHBIMU BeNWYMHAMU. MareMaTudeckoe OXKUIaHUE.
Hucnepcusi. CpenHee KkBajapaTHueckoe OTKIoHeHuWe. HawanbHblii MomeHT mnopsaka k.
HenTtpanpueiit MomeHT nopsiaka k. Koapdunuent acummerpun. Koaddunument sxcrecca. Monaa.
Mennana. KBantuib ypoBHs p. CBOMCTBa MaTEMATHYECKOTO OKU1aHusl. CBOMCTBA TUCTIEPCHUU.

Tewma 2. HenpepriBHBIE CitydaiiHble BeTnuuHbl. OCHOBHBIE TOHATHS. CBOMCTBA. YKMCIIOBBIE
XapaKTePUCTUKHU CIIy4alHbIX BelMuuuH. Matemaruueckoe oxxkujpanue. Jucnepcus. Cpennee
KBaJipaTHueckoe oTkJIoHeHne. HauanbHblit MOMeHT nopsiika k. LleHTpanbHBI MOMEHT HOpsaKa
k. Koapumuent acummerpun. Kosddunment skcuecca. Mona. Menuana. KBantuinb ypoBHS p.
CBolicTBa MaTeMaTH4YeCKOTo Okuanus. CBOMCTBA TUCIEPCHUU.

Tema 3. Cuctemsl ciydailHbIX BeM4rH. DyHKIMA pacnpeeneHus CUCTEMBI CIIy9ailHbIX
BEIMYMH M €€ CBOMCTBA. [IIOTHOCTBH pacmpeneseHus CUCTEMBI CIIydalHBIX BEJIWYUH U €€
cBoiicTBa. HeszaBucumble ciy4daiiHble BeJIWYHMHBL. (OCHOBHBIE XapaKTEPUCTUKH CHUCTEMBI
CITyJaitHBIX BeWuuH. KOoppensinoHHbII MOMEHT U KO3(PPHUITUEHT KOPPETSAIIH.

PA3JAEJI NelS5 OcHOBBI TeOpHH CIIYYAHHBIX MPOLECCOB

Tema 1. Ilonarue cnyvaitHoW (yHKIMH (TIpolecca), UX Kiaccu(uKamus U OCHOBHBIC
XapakTepuUCTUKU. JIuHelHble M HenuHelHble mnpeoOpazoBanus. JuddepeHuupoBanue u
UHTEIPUPOBAHUE CIIy4alHBIX IIPOLECCOB.

Tema 2. IloHsTHE MAapKOBCKOTO CIy4yalHOro Iponecca. JIUCKpeTHbIH MapKOBCKUH
npouecc. Llens MapkoBa. YpaBuenus Kosmoroposa.

PA3JIEJI Ne16 OcHOBBI MaTeMaTH4eCKOH CTATUCTUKH

Tema 1. Ilpenmer wmaremaTnueckod cratucTukd. Kiaccuukauus JaHHBIX U
u3MepuTenbHble MmKaibl. [lepBuunas o0paboTka pe3ynbTaToB U3MepeHuil. Bapuannonssle psiibl.
I'paduueckoe n3o6pakeHue BapualMOHHbBIX PsiloB. [ eHepasibHast U BBIOOPOYHAs COBOKYITHOCTH.
Cratuctuueckoe pacnpezaeneHue BblOOpku. OueHuBaHue mnapaMmerpoB. JloBepuTenbHbIE
UHTEPBAJIbI. I'paduueckoe u300paXkeHHE CTATUCTMUYECKOTO pacrpejaeneHus. YuciaoBble
XapaKTEPUCTUKHU CTATUCTUYECKOIO pacnpeeneHus. Mepsl LeHTPpaIbHOU TEHICHIIUH.

Tema 2. [IpoBepka CTaTUCTUUYECKUX TMIOTE3. 3aJja4l CTATUCTUYECKOM TPOBEPKU THIIOTES.
Cratuctnuecknii kpurepuid. Kpurepnii Ilupcona. Kpurepuii Konmoroposa.



