AHHOTALIMA K PABOYEU ITPOTPAMME JUCHUITJINHBI
«MareMaTHKa»

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

HanpasJsiennocts (mpoduiib): [IpoMbIlIIEeHHOE U TPAXKIAHCKOE CTPOUTENHCTBO

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

B pe3yabraTre OCBOGHMS JAUCHUILIMHBI O0Yy4YalOIIMICHA [0/LKeH 00/1aJaTh  CJeAyIUMHA

KOMIIETEHI[USIMM

- 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:

Jucuumnnuna « MaTemMaTiKay BKIIOYaeT B ceOs CIeIyIOIIHe pa3/eibl:

®opma o0yuenus ounas. Cemectp 1.

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

®opmMa NpoMe:KyTOUHOI aTTecTannu — DK3aMeH

1. JInneiinas aaredopa. Marpuupl. Onepanuu Hajg MartpuuaMu. OmnpenenuTenyd KBaJIpaTHBIX MaTpHIL.

Munop n anreOpandeckoe JOTOITHEHUE dJeMeHTa onpenenuTens. OCHOBHBIE CBOHCTBA ONPEICIUTENICH.

OO6patnas matpuia. Teopema o CyIIECTBOBAaHHH U €IUHCTBEHHOCTH OOpaTHOW MaTpUIlbl. PaHT MaTpuIlsl

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. BBenenue B MareMaTH4ecKHil aHaau3. MHOXeCTBa, CIIOCOOBI 3a/laHUsI MHOXKECTB, OMNEpPALMH HAJl

MHOXecTBaMU. YucioBbsie MHOXKe-cTBa. Ilonstue dakropuana. IIpusnaku nenumoctu uucen. HOK wu

HO/I. UYwucioBele MNpPOMEKYT-KM, OKPECTHOCTh TOUYKU. KOMIUIEKCHBIE 4HCIIA, T€OMETPUYECKOE

nzobpaxenue, Gopmbl 3anucu. ComnpskEHHbIE KOMIUIEKCHbIE uucna. JleWcTBUS HaJ KOMILIEKCHBIMH

gyrciaMu. Bo3BeJeHHe KOMIUICKCHOTO YHWCla B CTeneHb, (opmyna Myaspa. M3BrnedeHune KOpHEH u3

KOMIUIEKCHBIX 4Yh-cell. Pemenne KBajipaTHbIX ypaBHEHU. MHOTrOUIeHbl, 1EUCTBUS HaJ HUMH. JleneHue

MHOT'0-4JIEHOB ¢ ocTaTKoM. KopHu MHOrouseHa, pas3iokeHne Ha MHOXKUTENN. BplieneHue nojHoro



KBaJpara KBaJgpaTHOro TpéxuieHa. PaznokeHue mpaBUIbHON ApoOM HAa CyMMY MpOCTEHIIUX IpOoOei.
UucnoBble (yHKIMH, crocoObl 3amaHusi, rpaduk (yHkimu. OCHOBHBIE XapaKTEPUCTUKU (DYHKIIHI.
Ob6parnbie u crnoxkuble pyHKuuU. OCHOBHBIE 37eMeHTapHble GyHKIMU U ux rpaduku. IIpeoOpasoBanus
rpaduka QyHKIUN..

6. Ilpenen u HenpepbiBHOCTH (yHkumid. [Ipenen ynkuuu. OpHocTopoHHME Tpeaessl. beckoHeuHo
Majble W OeckoHeyHO Oosbimne (yHKIUMU, uX CcBOHMCTBA. CBs3b MEXIy OCECKOHEYHO MAaJbIMH H
0eckoHeuyHO OonbIMMH (YHKIH-IMH. OCHOBHBIE TEOpPEMbI O IMpeaesax. 3aMedaTresIbHble Mpeesbl.
CpaBHeHHEe OECKOHEYHO Ma-JIbIX M OECKOHEYHO OONbIINX (PYHKIMNA. DKBUBAJICHTHbIE OECKOHEYHO Mallble
u OeckoHeuHO Ooinbine (yHKIMM, WX CBOHCTBAa. [IpMMeHEHHe 5SKBUBAJIEHTHBIX BEJIMYUH JJIS
BbluMcieHus npenesnoB. [lonstue o HempepsiBHOCTH (QyHKuMHU. Touku paspeiBa (ynHkuuu. CpoiicTBa
HenpepbIBHBIX (QyHKIUI B Touke. CBOHCTBa (yHKUHMH, HENpPEpBHIBHBIX Ha OTpe3ke. HempepbIBHOCTH
aneMeHTapHbIX QyHkuuid. MccnenoBanue GyHKIMN HA HETIPEPHIBHOCTb..

®opma o0yueHus ounas. Cemectp 2.

O0bem qucuuNIMHBI B ceMecTpe — 4.5 3.e. (162 yacoB)

dopmMa NPOMeKYTOUHOM aTTeCTANH — DK3aMEH

1. InddepenunanbHoe ucuucjienue GyHkuuil ogqHoi nepemenHoi. OmnpeneneHre NpoOU3BOAHOM, €€
FEOMETPUUECKUN M MEXaHMYECKHHM CMBICI. YpaBHEHHME KacaTelbHOW M HOpMaiu K KpuBoH. CBs3b
muddepennmpyemoctr GyHKIUU ¢ €€ HEepephIBHOCTHIO. J(nddepeHmpoBanue CyMMBbI, TPOU3BEICHNUS,
yacTHOro. TaOnuua MPOU3BOJHBIX OCHOBHBIX 3J€MEHTAapHBIX (QyHKUuH. IIpou3BojHas CIOXKHOH U
oOpatHoi (yHkuuid. [IpousBonHbIE NapaMeTpUUEcCKU M HESBHO 3aJaHHbIX (yHKuui. [IpousBonHbie
BeIcHIMX nopsakoB. Juddepenunan ynkuum, ero reomerpuueckuiit cmbicia. uddeperunan cymmsl,
MPOM3BEICHUS, YaCTHOTO. MIHBapuaHTHOCTH (hopMBI TIEpBOTO A depeHIuaia..

2. Ilpunoxkenust mpou3BoaHoi. Teopembl 0 cpegHeM. BpluncieHne npeaenoB ¢ MOMOULIbIO MTpaBUIIa
Jlonurans. WccnenoBanue (QyHKIMI C MOMOIIBIO MEPBOW MPOU3BOJHOW (MHTEPBAJbl BO3pACTaHUS U
yObIBaHUs (QyHKIMHA, HEOOXOAUMOE U JOCTATOYHOE YCIIOBUS CYILIECTBOBaHUA dKcTpeMyma). Hanbombinee
YW HaWMEHbIee 3HadeHWe (QyHKIMH Ha oTpe3ke. MccnemoBanwe (GyHKIMIA € MOMOIIBIO BTOPOM
MIPOU3BOHONW (BBIMYKJIOCTh, BOTHYTOCTb, TOYKHM meperuba rpapuka ¢ynkuuu). OOmas cxema
WCCIICTIOBAHUS M IOCTPOCHHE rpaduka QyHKIIHH..

3. Ilpniioxkenns npon3BoaHoi. [IpumeHeHre MeTOIa MATEMAaTHYECKOTO MOAEIUPOBAHUS ISl PELICHUS
po¢eCCHOHATTLHO-OPHEHTUPOBAHHBIX 331a4 Ha ONITUMH3AIIHIO.

4. Heonpenenénnbiii mHTerpan. IlepsooOpasnas ¢ynkuun. HeonpeneneHHblil uHTErpan U ero
cBoiicTBa. Tabnuna HEONpPEIEIEHHbIX HHTETPAJIOB. 3aMEHa MEPEMEHHBIX U UHTEIPUPOBAHUE IO YACTSM.
WnTerpupoBanue pauuoHaNbHBIX JpoOeill. HTerpupoBaHHe TPUTOHOMETPHUUECKUX — BBIPAKECHUH.
WHTerpupoBanne uppanuoHaidbHBIX BblpakeHUW. HHTerpanbl, He Oepymiuecs B 3JIEMEHTapHbIX
GyHKIUSAX. .

5. Onmnpepenénnbiii uHTerpan. OrmnpeneneHHbIH UHTErpajl Kak MpeAesl HWHTErpajibHOM CyMMBI.
I'eomerpuuecknii u ¢usmdeckuit cmbica. Dopmyna Herorona JleiOnuma. OcCHOBHBIE CBOWCTBA
ONpeAeNEHHOr0 MHTErpaja. 3aMeHa NEpPEMEHHBIX B OIpPENEIeHHOM HuHTerpaie. MHTerpupoBaHue 1o
yacTsaM. HecoOCTBeHHbIE HHTETPAIbL..

6. Onpenenénnbiii uHTerpas. ['eomerpuyeckue u GU3NIECKHUE TPUIIOKEHUS OMPEIEIIEHHOTO HHTErpaIa.
[IpumMeHnenne Merona MaTEeMAaTUYECKOIO  MOJEIMPOBAHUS  JUId  peIlIeHus  NpodecCHOHAIbHO-
OpPUEHTUPOBAHHBIX 3aJa4..

7. Inddepennuanbubie ypaBuenus. luddepennmnansupie ypaBHeHus 1-ro mopsiaka. OOIIUE MOHATHSA.
Teopema o cylecTBOBaHHH U €IMHCTBEHHOCTHU penieHus 3anaun Komm. /{uddepennmanbapie ypaBHEHUS
C pa3fensIoONIMMUCS TEPEeMEHHBIMU, OJHOPOAHBIE, JHHEHHbIEe IudepeHIuanbHble ypaBHEHUs 1-ro
nopsiaka, ypaBHenusi bepuymmu. uddepeHunanbHpie ypaBHEHUs MOpsAaKa Bbime mepBoro. OOmue
nonatus. [lonwxkenue nopsaka. Jluneitnsle uddepeHanbHble ypaBHeHUs BTOporo nopsaka. CoiicTea
pemenuii. Teopemsl 0 cTpykType oOmmx peuienuid. JIuneitasie auddepennnanbubie ypaBHEHUS! BTOPOTO
HopsiiKa ¢ HOCTOSHHBIMU KO3 urmenramu..

®opma o0yuenus ounasi. Cemectp 3.

O0beM quCUMILIHHBI B ceMecTpe — 6 3.¢. (216 yacoB)

®opMa NpOMeKyTOUHOI aTTecTanuu — DK3aMeH

1. ®dyHKUUH HECKOJIbKHX mepeMeHHbIX. CrocoObl 3agaHMsd (YHKIMHM HECKOJIBKMX IE€PEMEHHBIX,
IIpesied U HENPEPhIBHOCTh. YacTHBIE IPOM3BOAHBIE PA3INYHBIX MOPsAKOB. [Ipon3BoHas HEBHO



3agaHHoil ¢yHkuuu. IlomHoe mnpupameHue u MONHbI auddepeHnuan. DkeTpeMyM (QYHKIMHA 2-X
nepeMeHHbIX. [Ipon3BoiHas 0 HanpaBiieHUIO U rpagueHT GyHkuuu. KacarenbHas MI0CKOCTh U HOPMAJlb
K noBepxHocTu. [TonsTre o quddepeHnnanbHbIX YPaBHEHUAX B YACTHBIX MPOU3BOHBIX.

2. Yucaosble psabl. OnpeesieHne U CBONCTBA CXOAIIETOCS YUCIOBOTro psaa. HeoOxoaumelil mpru3HaK
cxogumocTy. lIpHu3HaKu CXOAMMOCTH PSIOB C IOJOKUTENbHBIMU CIIaraéMbIMU (IIPU3HAKU CPABHEHMS,
HNanamb6epa, Komm). MHTErpansHblii MpU3HAK CXOJUMOCTH. 3HAKOIIEPEMEHHBIE PsNbl. AOCONIIOTHAS H
YCIIOBHAsl CXOIMMOCTh. 3HaKouepeaytomuecs paasl. Teopema JleitOnuma..

3. ®dynkuuoHadbHble psabl. CreneHHbie psnbl. Teopema AOens. OO1IacTh CXOIMMOCTH CTEIIEHHOTO
psana. Paner Teitnopa. PaznoxkeHne OCHOBHBIX 3JeMEHTapHBIX (GYHKUMH B psang Maxnopena. Ilpuémbl
paznoxkeHus: GyHKIMI B cTeneHHble psiabl. [Ipunoxenus creneHHbIX paaoB. Psaas Oypeoe..

4. Teopusi BeposiTHOCTEeH. DieMeHTh KoMOUHATOpUKH. CiydaiiHble COOBITHS M ONEpalud HaJ HUMHU.
BepositHocTs. CBolicTBa BeposiTHocTU. Kitaccuyeckasi, craTUCTHUYECKas, T€OMETpUYEcKasi BEpOSITHOCTH.
YcnoBHas BeposATHOCTb. TeopeMbl 0 BepoATHOCTIX. DopMyiibl MONIHOM BeposITHOCTH U baiteca. Cxema
IOCJIeIoBaTeNbHbIX UcHbITaHui bepHymm. Teopema bepHymum u mnpenenbHbIE TEOPEMBI B CXEME
bepuymm. [luckperHble ciy4anHble BeNWYMHBL. Psan pacnpeneneHus. DyHKUUA pacHpeiciICHHUs.
HenpepriBHble ciayuaiinble BenuunHbl. yHKLMS pacnpenenenns U QyHKIMS IIOTHOCTH paclpeieeHHs..
UucnoBble XapaKTEPUCTUKH CIydaliHBIX BeJIMYMH. OCHOBHBIE 3aKOHBI PaCIpElNeCHUs CIydalHbIX
BesiMuMH. [IoHSATHE O EHTPAbHOW MPEEIBHON TEOPEME..

5. DaeMeHTBI MaTeMaTH4eCKOHW CTATHCTHKH. OCHOBHBIE 3aJa4d MaTEMAaTHYECKOM CTaTHCTUKH.
BapuanvoHHBIM, CTaTUCTMYECKMH W MHTEPBAIBbHBIA psAAbl. [loHATHE W DIOCTpOEHHE IIOJWIOHA,
THCTOTPAMMBI, AMIUPHUYECKOW (YHKIMM paclpelesieHus] U SMIOUPUYECKON (QYHKUMU IIOTHOCTH
pacnpenenenus. YuciaoBble  XapaKTepUCTUKH  psiioB. CTaTUCTHUECKHE  OLEHKUM  [apaMeTpoB
pacrpeneieHus. .

Pazpaboran:

JOLIEHT

kadenpst BM E.B. Konbuna
[IpoBepuin:

Hexan ®UT A.C. ABneeB



