AHHOTALIMA K PABOYEU ITPOTPAMME JUCHUITJINHBI
«MareMaTHKa»

110 OCHOBHOM MTpo()eCCHOHAIBHON 00pa30BaTeIbHON ITPOrpaMmMe 10 HaMPaBIECHUIO MOTOTOBKH
08.03.01 «CrpoutenbcTBO» (ypOoBeHb OakaaBpuara)

Hanpagaennoctsb (mpoguasb): TerutorazocHa0xeHne U BEHTHIISALUSA

OO0mmii 00bem aucuunauHbI — 17 3.€. (612 yacoB)

B pesyabrare ocCBOeHMS JHCHUILUIMHBI O0YYAIOIIMICHA JOJIKeH 00JaJaTh  CJAeAyIIHMH

KOMIIeTeHIUSIMU:

- OIIK-1: cnocoOHOCTBIO HCIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHCLUUIUINH B
npodeccuoHaNbHOM  AEATEeIbHOCTH, HPUMEHATh  METOAbl  MaTEeMaTHMYeCKOro  aHaimu3a |
MaTeMaTHYeCKOro (KOMIIBIOTEPHOI0) MOJAEIUPOBAaHUS, TEOPETUUYECKOIO0 M 3KCHEPUMEHTAIBHOIO
HCCIIE0BaHUS;

- OIIK-2: cnocoOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BOSHUKAIOIIUX B XOJI€
npodeccuoHaNbHOM AESITeTbHOCTH, MPHUBIEYh WX IS PEIICHHS COOTBETCTBYIOUIUI (U3HUKO-
MaTeMaTUYECKUH anmnapar;

Conep:xanue TMCUMILUIUHBI:

JucuuiuinHa «MaremaTHKa» BKIIOYAeT B ce0sl CIeIyoIue pa3aesbl:

®opma o0yuenus ounas. Cemectp 1.

O0bem nucHMIJIMHBI B ceMecTpe — 6.5 3.¢e. (234 JacoB)

®opmMa NpoMe:KyTOUHOI aTTecTannu — DK3aMeH

1. JIuneiinass anredpa. Matpuusl. Onepanuu Hax Marpunamu. ONpeaenuTeNn KBaJApaTHBIX MaTpHLI.

Munop n anreOpandeckoe JOTOITHEHUE dJeMeHTa onpenenuTens. OCHOBHBIE CBOHCTBA ONPEICIUTENICH.

OOparnas marpuua. Teopema 0 CyIIECTBOBAaHUM M €AMHCTBEHHOCTH OOpaTHOM MaTpullbl. PaHr MaTpuibl

U €ro BBIUMCIIEHHE C MOMOIIbI0 3JEMEHTapHbIX IpeoOpa3oBaHuil. OOIIasi TEOpUS CUCTEM JMHEMHBIX

anreOpandeckux ypaBHeHu#. PemeHue cucrteM IWHEHHBIX YypaBHeHHH Mo mpaBuwiny Kpamepa u

MaTpuU4HbIM crocoboMm. Metox ['aycca it pelneHust ONpeNeNeHHBIX W HEOIPEeNICHHBIX CHCTEM.

Teopema Kponekepa-Kanemnu. YcnoBusi CylecTBOBaHMSI HEHYJIEBOTO PELIEHUS OJHOPOJIHBIX CUCTEM

JIMHENHBIX YPABHEHUN. .

2. BexropHas anreopa. [lonstue Bexkropa. KommmHeapHOCTh U KOMIUIAHAPHOCTh BEKTOPOB. JIMHEWHbIE

onepauuud Haj Bekrtopamu. [Ipoekuus Bekropa Ha och. JIMHeHas 3aBUCMMOCTh. ba3nuc Ha MIOCKOCTH U

B Mpo-cTpaHcTBe. Teopema 0 pa3jokeHUM BekTopa mo 0Oasucy. I[IpsmoyronbHas gexapToBa cHcTeMa

KoopauHat. JIuHelHble onepaluy HaJl BEKTOpaMu B KoopauHartax. CKaJlipHOE IPOU3BEIEHUE BEKTOPOB,

€ro CBOMCTBa W NpHUMEHEHHE. BEKTOpHOE M CMElIaHHOE MPOM3BEIEHUS BEKTOPOB, MX CBOMCTBA WU

IIPUMEHEHHUE..

3. AnaauTnyeckass reomerpusi. KoopauHaTHBIM MeTON. VYpaBHEHHWE JIMHUM Ha IIJIOCKOCTH.

[Tapamerpuueckue ypaBHeHus TuHUM. [lonsipHas cucrema KOOpAUHAT, CBSI3b MEKIY NMPSMOYTOJIbHBIMU U

MOJISIPHBIMU KoopauHaTaMu. [loctpoenne nuHui, 3aJaHHBIX B MOJSPHOW cucTeMe KoopauHat. [Ipsmas

JWHUS Ha IUIOCKOCTH: pa3iuyHble (OpMBI ypaBHEHHS NPSMOW, B3aUMHOE PACIIONIOXEHHUE MPIMBIX,

paccTosiHAe OT TOYKM 10 mpsMoil. KpuBble BTOporo mopsiaka (9iaunc, rumepbona, mapabona).

[Ipeobpa3oBanue cucTeMbl KOOPAMHAT Ha IUIOCKOCTH (MapajuleNbHbIM mepeHoc). OOiiee ypaBHEHHE

KpUBOI BTOpPOro MOpsAKa W MPHUBEACHHE €ro K KaHOHMYeckoMy Buay. [loHstne 00 ypaBHEHUSX

MIOBEPXHOCTU M JIMHUM B IpocTpaHcTBe. [lmockocTs u mpsimMas B mpocTtpaHcTBe. OCHOBHBIE 337aud Ha

IJIOCKOCTh U MPAMYIO B IPOCTPAHCTBE. .

4. IloBepxHoCcTH BTOPOro mopsiaka. [loBepxHOCTH BTOPOro MOpsAKa: TUIIBL, YpaBHEHMsI, IIOCTPOEHUE,

MIPUMEHEHUE B OBITY, CTPOUTENILCTBE, APXUTEKTYPE, HCKYCCTBE..

5. BBegeHnne B MaTeMaTH4eCKHH aHAJIM3, NPUMEHEHHEe METOA0B MAaTeMATHYeCKOro aHaJm3a..

MHosecTBa, CrnocoObl 3aJaHusi MHOXECTB, OIEpalliyd HaJl MHOXEeCTBaMH. UYMCIOBbIE MHOXECTBA.

[Monstue ¢akropuana. Ilpmsnaku nenmmoctu uymcen. HOK wu HOJ[. YwucnoBble NPOMEKYTKH,

OKpECTHOCTh TOYKHM. KoMIIeKkcHble 4Yuclia, TeoMeTpuyecKkoe u3o0pakeHue, ¢GOpMbl  3amKCH.

Conpspk€HHBIE KOMIUIEKCHBIE uuncia. JleHCcTBUS HaJX KOMIUIEKCHBIMM 4uclaMU. Bo3Benenue

KOMIUIEKCHOTO 4Hcia B cTeneHb, ¢opmyna Myaspa. M3BieueHue KOpHEW M3 KOMIUIEKCHBIX YHCEI.

Pewrenne kBagpaTHbIX ypaBHEHU. MHOTrO4IEHBI, ACMCTBUS HAaJl HUMU. J[€JIEeHHEe MHOTOUYJIEHOB C



ocraTkoM. KopHM MHOrouneHa, pasjloK€HHE Ha MHOXWUTEIU. BplieneHue NOJHOro KBajpara
KBaJpaTHOTO TpéxuieHa. PasnmoskeHne mpaBWIbHOH APOOM HA CyMMy MpOCTEHIUX apoOeid. UucioBbie
¢yHkuuu, cnocoObl 3amanus, rpaduk QyHkiuu. OCHOBHBIE XapakTepuCTHKH (yHKuuid. OOpaTHbIE U
cinoxubie ¢yHkuun. OCHOBHBIC dJeMeHTapHble (QyHKIMKM U ux rpaduku. [IpeobpazoBanus rpaduka
¢yskuuu. [IppumeHeHne METo1I0B MaTEMaTHYECKOTO aHaJIM3a..

6. Ilpenesa n HenpepbiBHOCTL GyHkumid. [Ipenen pynknuu. OgHocTOpoHHME Tpenebl. beckoHeuHO
Manble W OeckoHe4YHO Ooipiiue (YHKIMM, UX cBoiicTBa. CBs3p MeXAy OCCKOHEYHO MAalbIMH U
O6eckoHeyHO OonpmMMU (QyHKUU-IMU. OCHOBHBIE TEOpEMBI O Mpejenax. 3aMmeyaTelIbHble IMpeAesbl.
CpaBHeHne OECKOHEUHO Ma-JIbIX U OECKOHEUHO OONbIINX (YHKIUH. DKBUBAJICHTHbIE OECKOHEUHO Majble
n OeckoHeYHO Oompive (QYHKIUH, HX cBoWcTBa. [IpuMeHeHHe 5SKBUBAJEHTHBIX BEJIMYUH JUIS
BbIuuciieHus: npenenoB. [lonstue o HempepblBHOCTH (GyHKuMU. Touku paspbiBa (yHkiuu. CBoiicTBa
HenpepbIBHBIX (QYHKIUI B Touke. CBoOMCTBa (PYHKIIMI, HENpEphIBHBIX Ha oTpe3ke. HempepbIBHOCTH
aseMeHTapHbIX QyHKIMHA. MccnenoBanue GyHKIMN Ha HENPEPHIBHOCTD. .

®opma o0yuenus ounas. Cemectp 2.

O0bem qucuuNJIMHBI B ceMecTpe — 4.5 3.e. (162 4acoB)

®opmMa NpoMeKyTOUHOI aTTecTanuu — DK3aMeH

1. Indpepenunanbnoe ucuucjiaenne GyHKIui oqHOH nmepeMeHHol. OmpenencHue NpOU3BOAHOM, €€
reOMETPUUECKU M MEXaHMYECKUH CMBICI. YpaBHEHHE KacaTelbHOW M HOpMajiu K KpuBoH. CBs3b
muddepeHurpyeMoctTd GyHKUIUHU ¢ €€ HenpephlBHOCTHIO. uddepeHurnpoBane cyMMbl, IPOU3BEICHHUS,
yacTHOro. Tabnuna NpOM3BOJHBIX OCHOBHBIX 3J€MEHTAapHbIX (yHKUuH. [IponsBogHas clOXKHOW H
obOpatHoi (yHKIMit. [Ipon3BoaHbIE MapaMeTpUUYECKH U HESIBHO 3alaHHbIX (QyHKuui. IIpousBogHble
BBICIIUX TNOpsAAKoB. Juddepenunan GyHKIUN, €ro reomMeTpudeckuil cMbici. uddepeHnnan cyMMsl,
MIPOU3BECHNUS, YaCTHOTO. VIHBapHaHTHOCTH (hopMBI repBoro auddepenuana..

2. Ilpunoxkenust mpou3BoaHoi. Teopembl 0 cpeaHeM. Bpluncienue npeaenoB ¢ MOMOUIbIO MpaBUia
Jlonurans. WccnegoBanue (yHKIMI ¢ MOMOLIbIO MEPBOM MPOU3BOMHONW (MHTEpBAJbl BO3pACTaHUS U
yObIBaHUS QyHKLUH, HEOOXOJUMOE U IOCTATOYHOE YCIOBHS CYILIECTBOBaHMs 3KcTpeMyMma). Hanbomnbiee
U HauMeHbllee 3HadeHWe (yHKIMM Ha oTpe3ke. MccnenoBanue (yHKIMI ¢ MOMOIIBIO BTOPOH
MIPOU3BOIHON (BBIYKJIOCTh, BOTHYTOCTh, TOYKH Tmeperunba rpaduka ¢ynknuu). OOmas cxema
UCCIIeIOBAaHMS U IOCTPOEHUE Tpaduka yHKIUH..

3. IIpuioxennss npon3BoaHoi. [IpumMeHeHre MeTo1a MATEMAaTUYECKOTO MOJIETUPOBAHUS /ISl PEIICHUS
npo¢ecCHOHATLHO-OPUEHTUPOBAHHBIX 33724 Ha ONITUMH3ALIMIO.

4. Heonpenenénnniii uuTerpaji. IlepBooOpasnas ¢ynkuuu. HeonpeneneHHbII WHTErpan M €ro
cBoiicTBa. Tabnuua HeonpeeNeHHbIX HHTErPaloB. 3aMeHa IIePEMEHHbBIX U UHTETPUPOBAHUE 10 YACTSM.
WHTerpupoBanne panuoHalIbHBIX JpoOeil. HHTerpupoBaHMe TPUTOHOMETPUYECKUX  BBIPAKEHUI.
WHuTerpupoBanue HppalMoOHAIbHBIX BblpaxeHUd. HMHTerpansl, He Oepyuivecs B 3JIEMEHTapHBIX
GYHKISIX. .

5. Omnpenenénnbiii uHTerpajd. OrnpeneraeHHbId MHTErpal Kak TMpeaed HWHTETPaJbHOW CYMMBI.
I'eomerpuueckuii u  ¢usnueckuii cmbicn. Dopmyna Herotona JleitOnuia. OcCHOBHBIE CBOWCTBA
ONpPEACIEHHOTO0 MHTErpajga. 3aMeHa IIEPEMEHHBIX B OIPENEICHHOM HHTerpaie. MHTerpupoBaHue mo
yacTsiM. HecoOcTBeHHbIE HHTETrpaIbl..

6. Onpenenénnblii uHTerpaJ. ['eomerpuyeckue n GU3NUECKHUE NPUITOKEHUS ONPEICIIEHHOIO HHTErpaia.
[Ipumenenne MeTona MaTEeMAaTUYECKOTO  MOJEIHMPOBAHUS  JUIA  pEIHIeHus  MpodecCHOHAIbHO-
OpPUEHTUPOBAHHBIX 3aa4..

7. Auddepenunanbubie ypapuenus. Juddepennmansasie ypaBHeHus 1-ro nopsaka. OOmume noHsTus.
Teopema o cyliecTBOBaHUM U €IMHCTBEHHOCTHU penieHus 3agaun Komm. /uddepennmanbabie ypaBHEHUS
C pa3fensIONIMMUCS TEPEMEHHBIMU, OJHOPOAHBIC, JHHEHHBIE nuddepeHIanbHble ypaBHeHUs: 1-ro
nopsiaka, ypaBHeHus bepnymiu. uddepeHunanbHple ypaBHEHUs MOpsaka Bblile neporo. OO6mue
nonsatus. [lonmwkenne nopsaka. Jiuneitnsie muddepeHanbaple YpaBHEHUS! BTOPOro nopsaka. CBoiicTea
pemenuii. Teopembl 0 CTpyKType oOmux pemenuid. JInaensie nuddepeHmanbHbie ypaBHEHUS BTOPOTO
MOpsiIKa ¢ NOCTOSHHBIMU K03 dunmenramu..

®opma o0yuenus ounas. Cemectp 3.

O0bem qMcHMIIMHBI B ceMecTpe — 6 3.€. (216 yacos)

®opMa NPOMEKYTOUYHOM aTTeCTAlUM — JK3aMEH

1. ®YHKIHUH HECKOJbKHX NMepeMeHHbIX. CriocoOb! 3a1aHus PYHKIUN HECKOJIBKUX MEPEMEHHBIX,



Ipesiea ¥ HENpepbIBHOCTb. YacTHbIE NPOM3BOAHBIE pPa3IMUYHBIX MNOpAAKOB. IIpon3BogHas HESABHO
3amanHor ¢yHkuuu. [lonHoe mpupamieHue u TONHBIA auddepeHman. IDKCTpeMyM (QyHKIUU 2-X
nepeMeHHbIX. [Ipon3BoHas O HampaBiieHUIO U rpagueHT GyHkuu. KacarenbHas MI0CKOCTh U HOPMaJb
K noBepxHocTu. [TonsaTue o qudepeHnnanbHbIX ypaBHEHUAX B YACTHBIX POU3BOHBIX.

2. Yucaossle psabl. OrnpeneneHue U CBOMCTBA CXOAALIETOCsS YUCIOBOro paga. Heo6xonumbiil mpu3HaK
cxoauMocTH. [Ipu3HaKu CXOAMMOCTH PSJIOB C IOJOKUTENbHBIMU ClIaraeMbIMU (IIPU3HAKU CPaBHEHMS,
Hanambepa, Komm). MHTErpanbHblii NpU3HaK CXOAMMOCTH. 3HAKONEpEMEHHbIE pslbl. AOCONIOTHAs U
YCJIOBHAsl CXOJUMOCTh. 3HaKouepeayomuecs psaabl. Teopema JleiOnuia..

3. ®yHkuuoHANBHBIe psaAabl. CtenenHble psapl. Teopema AbGens. OOGnacTh CXOAUMOCTH CTENEHHOTO
psana. Panel Teiinopa. PasnokeHue OCHOBHBIX 3eMeHTapHbIX (QyHKUuN B psa Maxkiopena. [Tpuémbr
pas3noxeHus: yHKUUH B cTenieHHble psibl. [Ipunoxkenus creneHHbIX psnoB. Paasr Oypee..

4. Teopusi BeposiTHOCTeH. DneMeHTbl KoMOMHaTOpuKU. CiydaiiHble COOBITHS U Olepaluy HajJ HUMHU.
BepositHocTs. CBolicTBa BeposTHOCTU. Kitaccudeckasi, craTUCTHUECKasl, T€OMETpUYECKasi BEPOSITHOCTH.
VYcnoBHas BeposATHOCTh. TeopeMbl 0 BeposTHOCTSIX. DopmMyiibl MONMHON BeposTHOCTH U baiteca. Cxema
IOCJIE0BAaTENbHBIX HcHbITaHUuN bepHymm. Teopema bepHyinnum M mpenenbHbIE TEOPEMBI B CXEME
bepnymm. [luckperHble ciy4yallHple BENWYMHBL. Psan pacnpenenenus. QDOyHKOHS pacHpeAciICHHUs.
HenpepoiBHbIe citydaiinble BenuuuHbl. OyHKIMS pacnpeieneHus u GyHKIMS ITIOTHOCTH pacipeaeIeHUs.
UucnoBble XapaKTEPUCTUKH CIydalHbBIX BelIUYMH. OCHOBHBIE 3aKOHBI PacIpeleieHUs] CIydalHbIX
Benu4uH. [loHATHE O LIEHTPAIBHON NIPENETBHON TEOPEME..

5. DaeMeHThl MaTeMaTH4yeckoW cTaTHCTHKHM. OCHOBHBIE 3a/@a4ll MaTEeMAaTUYECKOM CTaTUCTUKH.
BapuanuoHHbI, CTaTUCTUYECKUH M MHTEPBAJIBHBIN psaabl. [loHATHE M NOCTPOEHHME IOJUIOHA,
TUCTOIPAaMMBbl, SMIIMPUYECKON (YHKIUU pACIpEAeNeHUs] U HMIUPUYECKOW (PYHKIMHU TJIOTHOCTH
pacnpeneneHus.  YuciaoBble  XapaKTepUCTHKH  psinoB. CTaTUCTHYECKHE  OLEHKUM  IapaMeTpoOB
pacmpeneseHusl. .

Pazpaboran:

JIOLIEHT

kadeaps BM E.B. Konbuna
IIposepuu:

Jexan ®UT A.C. ABreeB



