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1.TIVIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCIIMIIVIMHE

DopmHpyeMble KOMITETEHIMN

TpeboBanus K pe3ynbraTaM 00yIeHHsI

Ne | Kong xommerenmnun ‘ KoMmnereniusa
OOHIEKyIbTYpHBIC
1 OK-10 Crpemnenue B pe3ynbrare 0cBOCHHS TUCIIATUTMHBI
CaMOpa3BUTHIO, 00y4arommiics TOmKeH
MTOBBIIICHHUIO CBOEH 3HaTb: OCHOBHBIE IIOHATUS U METOIBI
KBaJTM(HUKALMN U JUHEHHOW — anreOppl M AHATUTUYECKOU
MacTepCTBa, CIIOCOOEH | TeOMETPUHU; OCHOBBI MATEMAaTHYECKOTO aHAJIH3a;
CaMOCTOATEILHO 3JIEMEHTHI TEOPUH BEPOSITHOCTEH.
NPUMEHSITh METOBI 1 | YMeTh: pemiars THIIOBBIC 3a7a4M;
CpencTBa MO3HAHUSA, WCITOJIh30BaTh MAaTEMAaTHYECKUH ammapar s
oOy4deHus u pEelICHUST TEOPETHYECKUX ¢  TPHUKIATHBIX
CaMOKOHTPOJIS JJIs 3a/ay; COAEpP)KATEeIbHO HWHTEPIPETUPOBATH
MPUOOPETEHHUSI HOBBIX | MOJTy4aeMble KOJIMYECTBEHHBIC PE3YyIbTAThI
3HAHUN U YMEHUH B Baanerb: OCHOBHBIMU MaTeMaTHIECKUMU
00J1aCTH TEXHUKHU U MOHATHSIMHY JUCLMIIINHBL, HMETH HABBIKU
TEXHOJIOTHH, paboTHI CO CTIEMAIPHON MaTeMaTHIECKOM
MaTEMAaTHKH, JTUTEPATypOii; HABBIKAMU TTPUMECHCHHUSI
€CTECTBEHHBIX, COBPEMEHHOTO MAaTEMaTHYECKOTO
T'YMaHUTaPHBIX, WHCTPYMEHTApUS JJIs PEIICHUS 3a1a49
COLMAJILHBIX U
YKOHOMHYECKUX HAYK, B
TOM YHCJI€ B HOBBIX
00J1acTIX,
HETIOCPEICTBEHHO HE
CBSI3aHHBIX CO cepoit
JIEeITEIBHOCTH,
Pa3BHUTHS COIMAILHBIX U
po¢eCCHOHATBHBIX
KOMIICTECHITHI
O61e-npodeccroHaTbHBIE
1 OIIK-1 CIIOCOOHOCTH B pe3ynbrare 0cBOCHHS TUCITATUTAHBI
HCIIOJIb30BATh 00y4arommiics T0mKeH
MaTeMaTU4YEeCKHeE, 3HaTh: MeToabl  aUdQEpeHIHATBHOTO |
€CTECTBCHHOHAYYHBIC U | HHTETPAILHOTO HWCYHUCIEHUS; POl W HX
WH)KEHEPHBIC 3HAHUS | CXOJMMOCTh,  PA3JIO)KEHHE  DJIEMEHTAPHBIX
JUISL peIlieHus 3aa49 byHKIHH; METO/IbI pelieHus

CBOEH
npodhecCuOHATBLHOM
JeSITeTbHOCTH

nudepeHIAIbHBIX  YPaBHEHUW TEPBOTO M
BTOPOTO TIOPSIKA; METOMBI JIMHEWHON anreOpsI

M aQHAJIUTUYECKOM TeOMETpUU; BHABI U
CBOWCTBA  MAaTpHUll, CHCTEMBI  JIMHEHHBIX
anreOpanyecKuX  ypaBHEHHMH, BEKTOPHI U

JVHEWHBIE ONepalMyd HajJd HHUMHU; 3JIEMEHTbI
TEOPUH BEPOATHOCTEH.

YMerb: uccnenoBath (DYHKIHMM, CTPOUTHh HX
rpaduKy; MCCIEOBATh PsbIl Ha CXOIUMOCTH;
pemats  auddepeHIranbHbBIE  YpaBHEHUS;
UCIOJIb30BaTh ammapar JHHEWHOW anreOpbl U
AQHAJIUTUYECKOW TIeOMETPUHU; CaMOCTOSTEIbHO

UCIIOJIb30BaTh ~ MAaTEMaTUYECKUM  armapar,
coAepKalmncs B CIEIHUAIU3UPOBAHHON
JIATEPATYPE, pacmupsaTs CBOU




MaTEMaTHYCCKHEC ITO3HAHNWA.

JUCHUTUIMH TPOQHUITU3AIHH.

Baagers: annaparom qudQepeHnaIb-Horo 1
MHTETPAIIbHOTO UCUUCIICHHS], HABBIKAMU
pemienus quddepeHIaTbHBIX YpaBHEHUI
MEPBOIr0 U BTOPOTO MOPs/IKa; HABBIKAMU
peleHus 3a1a4 JMHEHHON anreOpsl,
AQHAIUTUYECKON TeOMETPHH, TEOPUN
BEPOSATHOCTEN U MAaTEMaTUYECKON CTaTUCTHKU;
NEPBUYHBIMU HaBbIKAMU ¥ OCHOBHBIMU
METOJaMHU pEIICHUS MaTeMaTUYeCKUX 3ajad
U3 OOLIEMH)KEHEPHBIX U CHEIUATbHBIX

2. MECTO JUCIAILIMHBI B CTPYKTYPE OBPA3OBATEJIBHON

ITPOI'PAMMBI

ConepxaHve TUCIUIUIMHBI OCHOBBIBACTCS U SIBJISETCS JIOTMUECKUM IPOJIOJIKEHUEM
CIEAYIOIIUX TUCITUTIINH:

Ne HanmeHoBaH#e TUCIIUTUIMHBI (MOJTYIIS)
1
ConepxxaHue JAUCUMIUIMHBI  CIY)KUT OCHOBOM JJIi M3Y4YEHMUS CIEAYIOLINUX
JIACIIUILINH:
Ne HanmeHoBaH#e TUCIIUTUIMHBI (MOJTYIIS)
1 [Icuxomnorus u nenaroruka
2 OCHOBBI CaMOPa3BUTHSI TMYHOCTH
3 OCHOBBI CaMOIIO3HAaHHUS U CAaMOPa3BUTHUS
4 ['ocynapcTBeHHast UTOroBasi aTTeCTalus
5) Oduzuka
6 OOm1ast 1 HeOpraHuYecKasi XUMHS
7 Opranuyeckasi XUMHUs
8 AHanuTHuecKas XUMHs
9 duznyeckast ¥ KOJJIOUTHAST XUMUS
10 Mexanuka
11 WmnxenepHas rpaduxa
12 BBenenue B crieuaibHOCTD
13 MarepuanoseneHue
14 DNEeKTPOTEXHUKA U TTPOMBITIUICHHAS! SJIEKTPOHUKA
15 IIoBepXHOCTHBIE SIBJICHUS U JUCIIEPCHBIE CUCTEMBbI
16 OcHOBHI s1IepHON (HU3UKH
17 ®dusuka TBEpAOro Teia
18 VYueOHast mpakTHUKa
19 [Tpou3BoacTBEHHAS PAKTHUKA




3. OFbEM JUCIUIIJINHbI
OO1ast TpPyA0eMKOCTh JUCIUILINHBI cocTaBisieT 15 3au. enuauty, 540 gacos.

Bun yueOHOI paboThI Bcero Cemectp Cemectp Cemectp
4acoB Ne 1 Ne 2 Ne 3
OO011ast TpyI0EMKOCTh AUCIUIUIMHEI, Yac 540 178 194 160
KonTakTHasi padoTa (ayMTOpHbIE 3aHATHSA), B 255 85 102 68
T.4.:
JIEKITHH 102 34 34 34
nabopaTopHbIe
MPaKTHYCCKUE 153 51 68 34
CamocrosiTeJibHast padoTa CTYJ1eHTOB, B TOM 285 93 92 100
quciie:
Kypcosoii mpoekr
KypcoBas pabora
PacueTHo-rpaduueckoe 3a1aHus
WHauBHIyaIbHOE JOMAIITHEE 3a1aHie 27 9 9 9
Hpyaue 6udvl camocmosmenvroi pabonbvl 222 84 83 55
dopma IIPOMEKYTOUHAS aATTECTAIIHS 36 3a4er 3a4er 36
(3ayeT, SK3aMEH)

4. COAEP KAHUME JUCIIAIIJIMHBI
4.1 HaumeHoBaHMe TeM, HX CO/IEP:KaHNE H 00beM

Kypcl Cemectpl

O6beM Ha TeMaTUYECKUI
paszen 1o BuaaM yueOHou
HarpysKu, Jac
2 s
Ne HaumenoBanue pasnena o ° =
/11 (KpaTkoe colepKaHue) & 2 5
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1. Jluneiinas anreOpa
Onpenenurenu. Pemenne cucTeM JTUHEMHBIX YpaBHEHUU. 8 12 24
Martpuusi.
2. Amnanmutudeckas TeOMeTpUs
BexTopnas anreopa. [Ipsmas Ha miockoctu. [lmockocTts u 8 28 24
npsiMasi B mpocTpaHcTBe. KpuBble Ha MIIOCKOCTH
3. Ilepenens! n nmuddepennupoBanne GyHKIMNA 0THONH MEPEMEHHOM
[Ipenen  mocnemoBarenpHOcTH.  [lpemen  yHKIHH, 18 28 36
HernpepbIBHOCTD. [IponsBonnas ¢ynkmuu. MccnenoBanue
GYyHKIIMH ¢ TOMONIIBIO  MPOWM3BOMHOHN, TOCTPOSHUE
rpadukoB. ['eomerpuueckue u ¢GU3MYECKUE 3a]auH,
pernraeMble ¢ MPUMEHEHHEM TTPOU3BOTHOM
BCET'O 34 68 84
Kypcl Cemectp 2
OO0beM Ha TeMaTUYECKUI
Ne HaumenoBanue pasnena N
paszen 1o BUaAaM y4eOHOM
/T (kpaTKoe coziep KaHue)
Harpy3Ku, Jac
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4. HeonpeneneHHbIN HHTETPa
TabnuyHOe WHTErpUpOBaHUE, TOJBEIEHHE TIOA 3HAaK 14 28 26
nuddepennuana. WNHuTterpupoBanue o YacTsIM,
UHTETPUPOBAHUE IIOICTAHOBKOM. HHurterpupoBanue
byHKIHH, coepKaIui KBaJ[paTHbIH  TPEXWJICH.
Hurterpuposanue paLMOHAIBHBIX npo0eii,
TPUTOHOMETPUUECKUX (QYHKIIHH.
5. OmnpenenénHple HHTETpal
Brruncnenue onpeneneHHbIX HHTErpanos. Ilpuioxenus 8 16 27
orpeAeNéHHOr0 UHTErpaja K pelIeHHI0 TeOMETPUIECKUX U
du3nUecKux 3a1au.
6. OObIkHOBeHHBIC MU (D PEpPEeHITNATBHBIC YPABHCHUS
YpaBHEHUS € pa3aeNAOIUMUCSA IEPEMEHHBIMHU. 12 24 30
OnHOopoAHBIE YpaBHEHUS MEPBOTO nopsiaka. [Ipocreitmme
yYpaBHEHHsI BHICIIUX MOPsAKOB. CUCTEMbI OOBIKHOBEHHBIX
nudGepeHIATbHBIX YPaBHCHUIH.
BCEI'O 34 68 83
Kypc2 Cemectp3
O6beM Ha TeMaTUYECKUI
paszen 1o BuaaM yueOHoH
HarpysKu, Jac
=
Ne HaumeHoBaHMe pasjena . o =
/T (kpaTKoe coziep KaHue) S = 5
-
= E 28 ¢2c¢
EE g g 2 ¢
= = SR 8 O &
/. @OyHKIUU HECKOJIBKUX MEPEMEHHBIX
DyHKIIMKA JABYX aprymMeHToB. YacTHbIE TPOU3BOJHBIC. 8 8 16
[Tonnbrit muddepeHnma. IIponsBoaHbIE u
nuddepeHnranbl  BBICHIUX — TOPSIAKOB.  DKCTPEMYMBI
(GyHKUMH JBYX HE3aBHUCHUMBIX apryMEHTOB. Y CIIOBHBIC
3KCTPEMYMBI. Meron MHOKHTEJIeH Jlarpanxa.
Haumenbmee wu Haumbosbliee 3HaYeHHs (QYHKIUH B
3aMKHyTOM oOsactu. /1Y B monHbIx nuddeperiumanax
8. Kparnbie unTerpaist
JIBykpaTHbI€ U JBOMHbBIC UHTETpabl. JIBOMHbBIE HHTErPAIbI 8 8 14
B IOJAPHBIX KOOpAMHATax. TpoliHOM wuHTErpan B
JIEKapTOBBIX  KOOpAMHATax. [poOWHOM  HMHTErpajl B
IUIMHAPUYECKUX U CPEepUuecKux  KOOpAHMHATaX.
[TpunokeHuss  KpaTHBIX  MHTErPajoB K  PEIICHHUIO
TreOMETPHUYECKUX U (PU3UUECKUX 3a/1aU.
9. Pagsl




Yucnoeie psiabl. HeoOXomumplii TPU3HAK CXOAMMOCTH. 8 8 12
JoctratouHble MPU3HAKU ISl PAJIOB C IOJIOKHUTEIbHBIMU
yieHaMu. 3HaKONepeMEHHble U 3HaKOouYepeayrolIuecs
psanel.  AOcomroTHasT W YCJIOBHAas  CXOAMMOCTD.
DyYHKIIMOHAJIbHbIE PAIBL. O06acTe CXOJIMMOCTH.
Crenennsle psaasl. Paguyc cxogumoctu. Paast Teitnopa u
Maknopena. bBuHOMUaIBHBIN PSJ U CIEACTBUS U3 HETO.
10. Teopwus BeposiTHOCTEH
Coueranue, mepecTaHoBKH, pasmemienune. Kmaccumueckoe | 10 10 13
olpezeeHue BEPOSITHOCTH. I'eomerpuueckue
BEPOATHOCTH. TeopeMbl CIOXKEHHS U  YMHOXCHHS
BeposATHOCTEH. DOPMYJIBI MOIHOM BEPOSTHOCTH, (POPMYIIBI
baiteca. IloBTropenue wucneiTanuii. @opmyna bepHysuim.
JloxanpHas ¥ mHTErpanbHas TteopeMsl Jlannaca. @opmyna
Ilyaccona. JIMCKpeTHbIE W HENPEPBIBHBIE CIydailHbIE
BEJIMYMHBI, UX YMCIIOBBIE XapakTepucTUKU. HopmanbHbIi
3aKOH pacrnpezeneHusi. PaBHOMepHOe W TOKa3aTeslbHOE
pactipenenenue.  CiywailiHblii  BekTtop.  JIByMepHbIe
ciay4dailHple  BeNMMYMHBL.  KOppensinuoHHBII ~ MOMEHT,
KO3 PHUIMEHT KOppeNsLuu.
BCET'O 34 34 55
4.2. Conepxxanue NPaAaKTHYECKNX (CEMUHAPCKNX) 3aHATUH
Ne Haunmenosanue Tema npakTudeckoro (CEMUHAPCKOTO) K-Bo K-Bo
n/m | paszgena AUCUUIIIMHBI 3aHATHUS 4acoB 4acoB
CPC
cemectp Ne 1
1 Jluneiinas anrebpa Onpenenurenu. Pemenue cucrem 12 24
JIMHEMHBIX YpaBHEHUW. MaTpHIlbl.
2 AHanuTHueckast Bekropnas anredpa. [Ipsimas Ha 28 24
reoMeTpus riockocTH. [ImockocTh u npsMas B
npoctpancTBe. KpuBbie Ha MI0CKOCTH
3 [Tepenensr n [Ipenen mocnenoBarensHOCTH. [Ipenen 28 36
auddepeHpoBanme ¢yHKLIMH, HEPEepBIBHOCTD. [Ipon3BoaHas
GbyHKIHN 0THOM dbyakuun. UccnenoBanue GyHKINM ¢
IIEPEMEHHOI MIOMOUIbIO TPOU3BOJHOMN, TOCTPOEHUE
rpadukoB. ['eomerpuueckue u pusznyeckue
3a/1a4M, pelaeMble ¢ IPUMEHEHUEM
MIPOU3BOAHOMN
UTOI'O: 68 84
cemectp Ne 2
1 Heonpenenennprit TabnmuHoe MHTErpUpPOBAHUE, TIO/IBEICHHE 28 30
UHTErpa no 3HaK nuddepenHimana.
HNuTerpupoBanue mo 4actsiM,
MHTETPUPOBAHUE ITOJCTAHOBKOM.
HNuTerpupoBanre GyHKITUN, COMEPKAIIHI
KBaJpaTHbIN TpexwieH. IHTerpupoBanue
panroHaIBHBIX APOOEH,
TPUTOHOMETPUYECKHUX (DYHKITHIA.
2 OnpeneneHHbIn Brruucnenue onpeneneHHbIX HHTETPAIOB. 16 27
HMHTETpall [IpunoxxeHus onpenesEéHHOro HHTErpaia K

PEIICHNI0 TEOMETPUUECKHUX U PU3NYECKUX




3aja4. Beruncienune e Ayr U mwionaaen
B HOJIHpHI:IX KOOpI[I/IHaTaX

OOBIKHOBEHHBIE
nuddepeHIaIbHbIe
ypaBHECHHUS

VYpaBHeHHUs ¢ pa3AeaoIUMUCS
nepeMeHHbIMU. 3agada Komm.
OpHOpOHBIE ypaBHEHUS IEPBOTO MOPSIKA.
[Ipocreiitme ypaBHEHHUS BBICIIHX
MOPSAJKOB. YpaBHEHUS BTOPOTO MOPSIKa,
JIOITYCKAIOIIUE TOHIKEHUE MOPSAKA.
JIuHeitHbIe ypaBHEHUS BTOPOTO MOPSIKA C
MOCTOSIHHBIMU K03 punimeHTamu.
CucreMbl 0OBIKHOBEHHBIX
Qg depeHIranbHbIX YpaBHEHUH.

24

26

HUTOI'O:

68

83

cemectp Ne 3

DYHKIMH HECKOIBKUX
MePEMEHHBIX

OyHKINHU JBYX apryMeHTOB. YacTHble

npousBoaHbIe. [TomHbIN quddepenmmarn.
ITpousBonHbie U 1UdhepeHIabI
BBICIINX MOPSAAKOB. DKCTPEMYMBI

(GyHKIMH ABYX HE3aBUCHUMBIX apTyMEHTOB.

VYcnoBHbIe 3KCTpeMyMBI. MeToz

MHOXxuUTenen Jlarpanka. Hanmensiee u
HauOoJIbIlIee 3HAYCHUS (PYHKITUHU B
3aMKHYTOH oOnactu. J[Y B mOTHBIX

nuddepenmmanax

10

KpatHsie nnTerpasnst

JIByKpaTHBIE U IBOMHBIC UHTEIPAJIbL.
JIBOViHBIE HHTErPAJIBI B MOJISPHBIX
KoopauHarax. TpoHHOHN MHTErpan B
JIEKapTOBBIX KoOpauHaTax. TpolHoM
MHTETpaJl B HIUIMHIPUYECKUX U
chepuueckux Koopaunarax. [Ipunoxenus
KpPaTHBIX UHTETPAJIOB K PELICHUIO
FeOMETPUUECKUX U PU3NYECKUX 3a/1ad.

16

Psanwr

Yucnossie psaasl. HeoOxoaumblii mpu3HaK
CXOAUMOCTH. J[oCTaTOUHBIE NPU3HAKH IS
PAIIOB C TIOJIOKUTEIbHBIMU YJICHAMMU.
3HaKoMNepeMEHHbIE U
3HaKouepeayoumecs psabl. AGcooTHasS
Y YCIIOBHAsA CXOIUMOCTb.
OyHKIHOHANBHBIE psAbl. O0IaCTh
cxoaumocTu. CreneHHble psaabl. Paguyc
cxonumoctu. Psaner Telnopa u
Maknopena. buHOMUaIBHBIN S U
CJIEJICTBUS U3 HETO.

15

Teopus BeposTHOCTEH

CoueTaHue, NEPECTAaHOBKY, pa3MELICHUE.
Kitaccuueckoe onpenenenne BEpOSATHOCTH.
['eomeTpuyeckue BeposiTHOCTH. TeopeMbl
CIIOKEHMSI U YMHOXKXEHHS BEPOSITHOCTEN.
DopmyJibl TOJTHON BEPOSTHOCTH,
dbopmynsl Baiieca. [ToBTopenue
ucnbiTanuii. @opmyna bepuyu.
JlokanbpHasl ¥ UHTErpalIbHASI TEOPEMBI
Jlanmaca. ®opmyna Ilyaccona.
JIMCKpEeTHBIE U HENPEPBIBHBIC CIIy4YaliHbIC

BCJIMYMHBI, UX YUCJIOBBIC XapPaKTCPHUCTHUKHU.

10

14




HopMmanbHblii 3aKOH pacipenesieHusI.
PaBHOMEpHOE U ITOKa3aTeIbHOE
pacnpenenenne. CaydailHbIA BEKTOP.
JIBymMepHBIE CllydaliHble BETUYUHBI.
KoppensuronHapit MOMEHT, KO3GGHUITHEHT
KOPPEJISIIHH.

WUTOTO: 34 55

BCEI'O: 170 222

4.3. Conep:xkaHue J1a00pPaTOPHBIX 3aHATHIA
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO.

5. ®OH/] OLIEHOYHBIX CPE/JICTB JUIS IIPOBEEHMS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH, TPOMEKYTOYHOM ATTECTALIMU
10 UTOT'AM OCBOEHUS JUCTIUTIIMHBI

5.1. IlepeyeHb KOHTPOJIbHBIX BONIPOCOB (TUIOBBIX 33/1aHUM)

HanmenoBanwue CopeprkaHue BONPOCOB (THITOBBIX 3aJaHUH )
No pasnena AUCIUTUTHHBI
T1/T1
1 Jluneitnas anrebpa Omnpenenurenu 2-To u 3-To nopsaka. [IpaBuia BeIYUCICHUS.

CBolicTBa onpeaeIuTeNneH

Onpenenurens N-ro MOpsIKa

CucTeMsl 2 THHEWHBIX YpaBHEHHUH C 2-MsI HEU3BECTHBIMH

CucteMsl 3 TUHEWHBIX YpaBHEHHUH ¢ 3-MsI HEU3BECTHBIMU

Merton I"aycca pemieHns cucteM JIMHEHHBIX anreOpanyeckux ypaBHEHUN
Marpunpl, nedictBus Hajy Humu. OOpaTHas Marpuia, ajlropurM ee
HaxOXJEeHUs. MaTpuuHBIH METOJ peIleHUus CHUCTEM JIMHEeHHBIX
anreOpandeckux ypasHenuil. Teopema Kponekkepa - Kanesu.

2 AHanuTHueckasi FeOMeTpus IIpocreiimue 3agaun aHATUTUYECKON T€OMETPUU: PACCTOSHUE MEXKAY 2-
Msl TOYKAMH, JIEJIEHHE OTPE3Ka B JAHHOM OTHOLICHWH, OIpPEIENICHUE
TUIOIIAIW TPEYTOJIBHHKA 110 3-M 33/laHHBIM TOYKaM.

JekaproBa cucrema koopauHart. [lapanneabHblil mepeHoc U MOBOPOT
TlonsipHas cuctemMa KOOpAUHAT

OCHOBHBIE TIOHATHSI O BEKTOPAX

Jlunelinple oniepen HaJl BEKTOpPAMH M UX CBOWCTBA

TeopeMsbl 0 KOJITMHEAPHBIX M KOMIUIAHAPHBIX BEKTOpax

[NonsiTre o 6asuce. basuc B MIOCKOCTH U B IPOCTPAHCTBE

IIpoexius BeKTOpa Ha OCh, UX CBOUCTBA

KoopaunaTs! BeKTOpa B INIOCKOCTH U B IPOCTPAHCTBE

CkansipHOe IPOHM3BEICHUE BEKTOPOB U €r0 CBOICTBA

BexTopHOE Mpou3BeieHUE BEKTOPOB U €r0 CBOMCTBA

CMenaHHOEe IPOU3BEIEHIE BEKTOPOB U €ETO CBOICTBA

YpaBHEeHUs NPsSIMOH Ha MIIOCKOCTH

PaccrostHue OoT TOUKH 10 IPSIMOH (Ha IIIOCKOCTH)

B3aumMHoe pacnonoxkeHue 2-X IpsAMbIX

OxpyxHOoCTh 1 3mmutnc. umep6omna.llapadona

Oo6mrre cBoiicTBa THIIEPOOITEI, TApadOIIBl U AILIHAIICA

YpaBHEHUs! UIOCKOCTH, YpaBHEHHs NPsMOil B npocTpaHcTse. [ paduku
AJIEMEHTapHBIX QyHKIMiT




[Mepenens! u quddhepeHurpoBanue
(yHKIMIA OJJHOM TIepeMEHHOM

Yucnossle nocnenoBaTeabHOCTH. [Ipeen nocneioBaTeIbHOCTH
BeckoHeuHO Masble U OECKOHEYHO OOJIBIINE MOCIEA0BATEIEHOCTH
Teopemsl 0 Ipeaenax MOCIeA0BATEILHOCTH

Yucno e

Ipenen dpyHKIIN

OnHocTopoHHHE mpenensl GyHKIuA. Teopema O CymecTBOBaHHU
npeznena GyHKIUN

HenpepsiBHocTs  (pyHknmu. CBoiicTBa MpeAenoB OT HEMPEPBHIBHBIX
byHKIMIA

CBoiicTBa OECKOHEUHO MaJIbIX U OECKOHEYHO 00JbIIKNX (GyHKIMI
IIepBblii 3amMeyaTenbHbII IPEE

Bropoii u Tperuil 3amedarenbHble IPEIEbl

Teopembl 0 HENPEPBIBHBIX (QYHKIMIX

Touxn paspbiBa GyHKIMN

[IpousBoaHast, ee TEOMETPHUUECKUN 1 MEXaHUIECKHH CMBICIT

[onsarue mudpdepeHrpyeMocTr GyHKINI

OcHoBHBIE npaBHiIa AN HEPEHITNPOBAHIS

[Ipou3BoaHBIE OT NIEMEHTAPHBIX (QyHKINI

ITpousBoanast cioxxHO# (yHkumu. Jlorapudmuyaeckas mpou3BoaHAas
IIpousBoaHast oT (QyHKUMI 3aJaHHON HESIBHO U B IapaMeTPHYECKOM
BUJIE

[Ipou3BoaHBIE BBICIIMX MOPSIIKOB

Juddepennnan, ero reoMeTpUIECKHi CMBICIT

Juddepennunanst Beicmmx nopsiikoB. CBoiicTBa anddepeHnnanon
Teopemsl 0 cpenHeEM

Omnpenenenne SKCTPEMyMOB (DyHKIINT

Touxn nepernda. BelmykinocTs, BOTHYTOCTb (DYHKIIMH

OOmmii anroput™M uccnenoBaHusl Tpaduka (QYHKIMH C TOMOIIBIO
NpoM3BOIHBIX. HaxokaeHne HanOONBIIEro ¥ HaWMEHBINETO 3HAYEHWH
(yHKIIMM Ha 33/JaHHOM MHTEpBaJe.

Heomnpenenennstit uuterpan

[lepBooOpa3Hasi, HEONPEICICHHBIA HHTETPA ¥ €r0 CBOMCTBA.
Tabnuna HeonpeaeICHHBIX HHTETPAJIOB

[onsenenue nox 3Hak audhepeHuana. 3aMeHa mepeMeHHON B
ONpeeICHHOM HHTEerpase. TpUroHoMeTpruuecKHe MoICTAaHOBKHU.
WHTerpupoBanue 1o 4acTsM B HEONPEACICHHOM UHTErpaJIe.
ITpumepsr

WHTETpHpOBaHUEe POCTEHIINX PAITMOHATBHBIX ApoOeit

Muunmas equauna, e€ crerneHn. KoMImiekcHbIe Ynca.
JlelicTBuTeNbHAS U MHUMAasl 4YaCTU KOMILIEKCHOTO YHCIIa.
JleficTBUTENIbHAS M MHUMas 4aCTU KOMIUIEKCHOTO uncia. JleficTBusi ¢
KOMILTIEKCHBIMH YUCIIAMH B areOpanmdeckoit popme.
Tpuronomerpudeckas popMa KOMILUICKCHOTO YUCIIA, €T0 MOIYJb U
aprymeHT. JlecTBUs ¢ KOMIJIEKCHBIMU YUCIIAMU B
TpuroHomerpudeckoit popme. @opmyna Myaspa. Popmyna Diinepa
OcHoBHas Teopema anreOpsl. Teopema besy u criiescTBue U3 Hee.
Pasnosxkenne MHOTOUYJIEHA HA MHOXKHTEIH.

TeopeMa o MHOTOWIEHE, TOXKIECTBEHHO paBHOM HYJt0. Teopema o
TOX]IECTBEHHO PAaBHBIX MHOTOUJIEHAX

WurerpupoBanue 1poOHO-palMOHANIBHBIX (QYHKIHH.
WnTerpupoBanue uppanroHaIbHOCTER

WuTerpupoBaHie TPUTOHOMETPUICSCKUAX (DYHKITHIA

OmnpeneneHHbI HHTETPA

OrnpeneneHHbIA UHTETPaJl, FeOMETPUUYECKUI CMBICII, CBOIICTBA
HecoOcTBeHHBIC HHTETPAITBI

3aMeHa MepeMeHHOH B olpeesieHHOM uHTerpaie. luterpupoBanue mno
Y4acTSIM B OINPEICIICHHOM UHTETpalie

TIpunoxxeHne onpeeIeHHbIX HHTETPAIOB K PEIIEHUIO TEOMETPHUECKUX
3ajad4.

OnpeneneHHBI HHTETPAI B PEIICHUN H3UYECKUX 3a71ad




OObIkHOBEHHbIE AU hepeHInaTbHbIE
ypaBHEHHS

OO6bikHOBEeHHBIE TuddhepeHmansabie ypaBaenus (1Y) nepBoro
nopsiaka. 3agava Komm. YpaBHeHUs ¢ pa3aensiomuMucs
TIepPEMEHHBIMH.

OpHOpOIHBIE YPaBHEHUS IIEPBOTO MOPSIKA M IPHBOIAIINAECS K HUM.
JIuneiinsle JIY nepsoro nopsaka. Ypasaenue beprymnn.

JY BToporo nopsaka, cydail IOHMKEHUS TOPsIKa

Opnoponusie JIY Broporo nopsaka. CBoICTBa UX peLICHUN.
Omnpenenurens Bporckoro. CTpykTypa 00LIero peimeHusI.
Onnoponubie Y BTOpOTro mopsiaka ¢ HOCTOSHHBIMU KO3 GUITHSHTAMH
CtpykTypa 001ero pemeHus: HeogHopoaHoro J[Y Broporo mopsiaka
Heonnopoansie J[Y Broporo nopsiaka ¢ noCTOSHHbBIMU

ko3 dunnenramu. MeTox BapHaIiiyl IPOU3BOJIEHBIX TOCTOSTHHBIX
Heonnopoansie J[Y Broporo nopsiaka ¢ noCTOSSHHBIMU

KO3 HUITMEHTAMH U CTIEITUATBHON MPaBOi 4acThIO

ITonsitue o cucremax Y

chHKLII/II/I HECKOJIBKUX MIEPEMEHHBIX

OYHKIUM HECKOJIBKUX apryMeHTOB. [ 'paduueckoe ImpeicTaBICHUEC
(hyHKIMK IBYX NEpEeMEHHBIX. [Ipeien, 4acTHbIC MPOU3BOIHBIC

IMonmnoe mnpupameHne W NONHBIA AuddepeHnman (QyHKIUH IBYX
apryMeHToB. /IV B monHBIX quddepeHnmarax

HeoOxoaumple ycloBusi SKCTpeMyMa (YHKIMH JBYX apryMEHTOB.
CranuoHapHbIE TOYKH.

JocraTouHble yCIOBHs OJKCTpeMyMmMa (YHKIHMH JBYX apryMEHTOB.
Haubonpinee 1 HanMeHbIIee 3HaYeHHE (YHKIMK JIBYX MEPEMEHHBIX B
3aMKHYTOH 00acTu

VYcnorHblie 3kcTpeMymbl. Meton Jlarpamxka.

Kpatnsie uarerpast

JIBOliHOW MHTErpa, ONpe/Ie/IiCHHEe, CBONCTBA, (PU3NICCKUN CMBICI
JByKpaTHble HHTErpajibl, BbIYMCICHHE ABOMHOTO HHTErpaiga ¢
MOMOIIBIO ABYKPATHOTO

JIBOIHOI MHTErpasl B MOJSPHBIX KOOPAUHATAX

T'eomeTpuueckue mpuIOKeHUs TBOMHOTO HHTETpaia

TpoiiHoM HHTErpas, ero CBOMcTBa

TpoliHOM MHTETpaN B LWIMHIPUIECKUX KOOPAMHATAX

TpoitHO¥ MHTErpai B CHEepUIECKUX KOOPAMHATAX

[Ipunoxenus TpolHOro UHTErpana

Psannr

Yucnossie psaapl. OcHOBHBIE ompenerneHrs. HeoOXomuMmblid TMpU3HAK
cxomumocTti. CBoiicTBa.

JlocTaTouHble TPU3HAKH CXOAUMOCTH PSAIOB C TIOJIOKHTEIbHBIMU
YJICHAMH

3nakovepenyromuecs psabl. [Ipusnak JleiiOnuna.

3HaKoIepeMeHHbIe Psbl. AOCOJIOTHAS U YCIIOBHAs CXOIUMOCTh
ITonstue (YHKIIMOHATIBHOTO psna. Ob6nacTpb CXOAUMOCTHU
¢yHKIMOHATIBHOTO  psga.  Maxopupyemble  psael.  [lounenHoe
MHTErpupoBaHue U 1udhepeHpoBanne GpyHKIMOHAIBHBIX PAIOB
Crenennsie psasl. Teopema AGens

®opmyna u psa Teitnopa. Psg Maxknopena.
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Teopus BeposTHOCTEN

HcnbiTanue, coObITHE, TPEIMET TEOPUH BEPOSTHOCTEH, KIACCHUIECKOE
OIpENENIEHUE BEPOSTHOCTH, €r0 OTPaHUYEHHOCTH. I'eomeTpuueckue u
CTaTUCTHYECKUE BEPOSTHOCTH.

Cymma u npounsBezneHue coObITHH. TeopeMbl CIOXKEHH W YMHOKCHHS
BEPOSATHOCTEN U CIAEICTBUS U3 HUX

IToBTopenue ucnsitanuit. Dopmyna bepHyu u e€ npuIoKeHUs
CrnydvaliHple BeTMYUHBL. 3aKOH pacHpeencHus JUCKPETHON ciydaiiHoi
BEIMYMHBL. Maremarudyeckoe OXUAaHUE U ero cBoiictBa. CpenHee
KBaJpaTHUECKOE OTKJIOHEHHE

MateMaTiueckoe  OXHIaHHE W AWCHEPCHS  OMHOMHAIHHOTO
pacnpenenenus. Pacnipenenenue [lyaccona

HemnpepbiBHble cnydaiiHble BenuuuHbl. @DOYHKIMS pacHpelesICHUs.
IInoTHOCTH BEPOATHOCTU. BepoATHOCTH NONagaHUs HENPEPBIBHON
CIy4YallHO BEJMYMHBI B 3aJaHHBIH HMHTEpBal. MaTeMaTHUEeCKOe
OJKUJIaHUE U AUCHEPCUS HEIPEPBIBHOW CIIy4alfHON BETNYMHBI
HopManbHslil 3aK0H pacrpeneneHust

PaBHOMEpHBII U IOKa3aTENbHBIN 3aKOHBI paCIpeAeICHUS

CnyuaiiHplii BekTOp. JIUCKpeTHble W HENpephIBHBIE JIBYMEpPHBIE
Clly4aliHbIE BETUYUHBI.

Koppensamuonuslit  MoMeHT, Ko3(h(UIMeHT Koppemsiuud. JIuHelHas
perpeccusi.

Buabl BeiOOpok. DMnupuueckas GpyHkuus pacrnpenenenus. [lonuron n
ructorpamma. Beibopounas cpenusis. BeibopouHnas gucnepcus.
ToueuHast ¥ HHTEpBaJIbHASI OLICHKH ITapaMeTPOB.

Meton MmoMeHTOB. MeTo HanOOIBIIET0 PAaBIOIOA00NS.

PacueT CBOJHBIX XapaKTEPUCTHK BHIOOPKH.

Br10opouHbIe ypaBHEHUS PETPECCHUH.

Kputepun X2, Ctorozenta, [Tupcona, ®umepa — CHenekopa.

IIpoBepka cTaTUCTHUECKUX THIIOTES.

Crnyuaiinsie Gpynaknuu. KoppensunonHast QyHKIHS, €€ CBOMCTBA.
B3anMmHuas koppensmuoHHas QyHKIVsI, €€ CBOMCTBA.

5.2. IlepeyeHb TeM KYPCOBBIX POEKTOB, KYPCOBBIX padoT,

HX KpaTKoe colepKaHue U 00beM.

Y4eOHBIM IIIAHOM HE MPETyCMOTPEHO.
5.3. Ilepeyenb MHAUBUAYAJIbHBIX JOMANIHUX 3aaHUI,

pacyeTHO-rpauyecKux 3aJaHNH.

Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

5.4. IlepeyeHb KOHTPOJILHBIX Pa0OT.
1. Pemienue cucreM JIMHEHHBIX anreOpaMyeckux YpaBHEHMH, MaTpUlbl U

OIIPpCACIINTCIIN.

. IIpenensl pyHKIUY.

O©Ooo~NoO ook~ WwWwhN

HUX CUCTCM.

. BekTopsbl, 1elCTBUS HAJL HUMU. DJIEMEHTBI aHATUTUYECKON T€OMETPHH.

. uddepenumanbHoe ucunciaeHne GyHKUUNA OAHONU TEPEMEHHOIA.

. UaTerpanpHoe ncurcnenue GyHKIUA OJHOM MePEMEHHOM.

. OObIKHOBEHHBIE U (D PEepeHIINATIbHBIE YPABHEHHUS.

. Hucnosele psaabl U psaasl Oypee.

. ODYHKIIMU KOMIUJIEKCHOTO IIEPEMEHHOTO.

. OnepanmoHHbI METO/ pEelIeHUsl JIMHEHHBIX Nud(epeHnalIbHbIX YpaBHEHUN U

10.Cny4aiinble BETUYUHBL. DJIEMEHTHI MAaTEMAaTHYECKON CTATUCTHUKHU.




6. OCHOBHAS U TONNOJTHUTEJBHAS JIMTEPATYPA
6.1. IlepeyeHb OCHOBHOI JINTEPATYPHI

1. Ilucemenssnii, J[.T. KoHCIEKT JeKIUM MO BBICIHICH MaTEMAaTHKE: IOJHBIM
kypc / JI.T. Ilucemennsiit.—8-e uza.— M.: Aiipuc-npecc, 2009.—603c.

2.  Kysnuenos, JI.LA. COopHuK 3amaHuii 1O BBICHIEH MartemaTuke. TUIOBbIE
pacuetsl: yueO.nmocooue/ JI.A. Kysnenos—4-e uza.,ctep.—CII6.: Jlans, 2005.-238c.

3. Edumos, A.B. COopHUK 3a1a4y 10 MaTeMaTUKe JJisi BTy30B: B 44.: yueO.
nocobue /pex.:A.B. Epumos, A.C. [TocnenoB.—M.: @uzmatiut,2004.—430c.

4, ®enopenko, b.3. UnauBuayanbHble 3aaHUs 110 MAaTEMAaTUKE: TPAKTUKYM:
yue0.mocodue/ b.3.denopenko, B.U. Ilerpames.—benropoa: M3a-so BI'TY, 2008.—
231c.

5. Jlynry K.P., Makapos E.B. Beiciiasg marematuka. Yacts 1. 2010r.Pexxum

noctyma: Www.iprbookshop.ru/25002.html
6. Jlyary K.P., MakapoB E.B. Bricmias maremaruka. Yacte 2. Pexum
nocryma: Www.iprbookshop.ru/31997.html

6.2. IlepeyeHb JONMOJHUTEILHO JUTEPATYPHI
1.  bepmant A. ®. KpaTkuii Kypc MaTeMaTHYECKOTO aHaln3a AJid BTY30B. / A.
®. bepmant. — M.: ®usmarnur, 2003. — 720 c.
2.  AwmocoB A.A. BerunciutenbHbie METOJIBI JIJIs1 HHXKEHEPOB. / A.A. AMOCOB,
10.A. Jly6unckuii, H.B. Kormuenosa. — M.: Beici. Illkona,1994.-231 c.
3.  Iluckynos, H. C. Jluddepennuanbaoe n uaTerpanbHoe ucuucienus. T. 1,
2- M. : MHurerpan-Ilpecc, 2000, 2001. (;mroboro apyroro roga u3gaHus)

6.3. IlepeyeHb HHTEPHET pPeCypcoB

1.  JHopodeer, C.H. Bricmas matemaruka [Dnexkrponnsiii pecypc] / C.H.
JlopodeeB.—DaeKkTpoH. TekcToBble AaH.—M.: Mup u OOpasoBanue, 2011.—1 on-line.—
(ITonubiii KOHCTIEKT Jekmuii). Pexxum gocryma: https://elib.bstu.ru/Reader/Book/8178 .

2. ®eokTuctoB, FO.A. DIIeKTpOHHBIE JICKIIUU IO MATEMATHUKE I CTYJICHTOB
1-ro kypca 3a04HOM (hopMbI 0O0yUeHUS BCeX HanpaBieHui: Meroa.ykas. [ DJIeKTpOHHBIN
pecypc] /FO.A. ®eoktuctoB.—benropona: M3a-so BI'TY, 2015. Pexum nocrtyma:
https://elib.bstu.ru/Reader/Book/2015120716584942000000652849.

3. [rwoxapeBa, B.M. KpaTtHbie U KpUBOJIMHEWHbIE WHTErPAibl: METOAMYECKUE
yKa3aHusi K BBIMOJHEHUIO PAcCUYeTHO-Tpa)UUECKOro 3amaHust JUisi  CTYJICHTOB
HarpaBJeHu OakajgaBpuaTa BCEX CIENUaIbHOCTEH [DnekTpoHHbI pecypc] / B.U.
MrokapeBa, 2.1. MansimeBa, E.B, CenuBanoBa.—benropoa: Mzn-so BI'TY, 2015.
Pexum noctymna : https://elib.bstu.ru/Reader/Book/2015060316112952000000655409.

4, bannun, K.B. Kpatkuii kypc Beiciieit matematuku / K.B. banaun, ®.K.
bannun, B.M. JIxedpdans.— M.: JlamxkoB u K, 2013. Pexum pgocryma:
http://www.iprbookshop.ru/14611.

7. MATEPUAJIBHO-TEXHUYECKOE U HTHO®OOPMALIMOHHOE
OBECIIEYEHMUE
Y4eOHble ayAUTOpUM [  JIGKIUOHHBIX U  TNPAKTUYECKUX  3aHATH,
000py1I0BaHHBIE KOMITBIOTEPHON U MPOEKLIMOHHON TEXHUKOH.
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8. YTBEPXKJIEHUE PABOYEN ITIPOI'PAMMBI

YTBepxkaeHue paboueit mporpaMmel 6e3 H3MeHeH it
PaGouas nporpamma Ge3 usmenenuit yrepkaesa a 2019/2020 yue6Hslit rox,
IIporokon Ne /2 3acenanust kadeapsl ot « #2» o5 2019r.

3aBenyromuii kadeapoii 2 A.C. T'opioB
noanuch, GBUO

/ JINpeKTOp HHCTUTYTA @(@’/ 10.A. Topoienko

noanucs, PHO




IMPUJIOKEHUSA

Ipuioxkenue Nel. Metoandeckue ykazaHus JJig OOydYaromlerocss MO OCBOCHUIO
TUCIUTLIINHBI

10.

11.

MeToaudeckie yKa3aHHS I[I0 BBIMIOJHEHUIO WHAWBHIYATbHBIX 3aJaHUN IpH
MOATOTOBKE K TPOMEXYTOYHBIM HTOTOBBIM aTTECTAIMSIM I CTYACHTOB | Kypca
3aouHOU opmbl o0yuenus / Oxynena I'.J1., Jlapunenko T.H., Psouesa C.B.

Metoanyeckue yKka3aHus K BHITOJHEHHUIO WHIUBUYaIbHBIX 3aJaHUN TIPU
MOJITOTOBKE K MMPOMEKYTOYHBIM HTOTOBBIM aTTECTAIMSM JIJISI CTYyIEHTOB 2 Kypca
3aouHOU Gopmbl o0yuenus / Oxynena I'.J1., Jlapunenko T.H., Psouesa C.B.
Huddepenunanbabie ypaBHeHus: yueoHoe nocooue // ['opios A.C.

Teopusi BeposTHOCTEel. MeToauyueckue yka3aHHs K BBINOJHEHUIO KOHTPOJbHBIX
3aIaHUN C TIpUMEpaMM PEIIeHHs 3ajlad JUIsl CTYJIEHTOB BCEX CIECIHATIbHOCTEH /
Cocr. Mrokapesa B.U., Paouesa C.B. — benaropos, 2009.

Teopus QyHKUMNA KOMIUIEKCHOTO TMEpEMEHHOTro. MeToanueckue yKa3aHus K
BBITIOJIHEHUIO KOHTPOJBHBIX PabOT i CTYACHTOB 2-TO Kypca 3a04HOU (POpMBI
obyuenust Bcex crenuanbHocteit / Coct. HrokapeBa B.U., Psouesa C.B., 3yOkoB
J.2. — bearopon, 2010.

Marematuka. COOpPHHK TECTOB JUIsl CTYACHTOB Bcex crernuanbHocteir / Cocr.
Oxynesa I'.JI., bop3enkos A. B., Jlapunenko T.H., — bearopoza, 2009.

Bricmass martemaTuka. DJIEMEHTHI JUHEHHON anreOpbl. YYeOHO-TIPaKTUYECKOE
nocobue / Cepruenko E.H., — bearopon, 1998.

Bricmas marematunka. JIMHMM Ha TJIOCKOCTH. YUYeOHO-TIpaKTHYECKoe mocooue /
Cepruenko E.H., — benropon, 1998.

Bricmass mMarematruka. BekTopwl. YueOHo-mpakTtHueckoe mocobune / CeprueHko
E.H., — benropox, 1998.

Bricimass  marematuka. BBemenwme B mMareMathdecKdil  aHaiu3. Y 4eOHO-
npaktudeckoe nmocooue / Cepruenko E.H., — benropon, 1998.

Bricmias Maremaruka. Boerancienue uHTerpaioB. Y4eOHO-pakTHUeckoe nocooue /
Cepruenko E.H., — bearopoa, 1999.

JIOTIOTHUTENTBHYFO HH(POPMAIIUIO 110 CITUCKY OCHOBHOM U JIOTIOJHUTEIBHOW JINTEPATYPhI
MO>KHO HaiiTu Ha caiite kadenpsr http://pm.bstu.ru/studentu
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8. VTBEPXKJIEHUE PABOYEHN ITPOT'PAMMBI

YrBepxkaenue paboueli nporpamMmel 6e3 H3MeHeH
Pabouas nporpamma Ge3 usmeHeHui yrBepkaeHa Ha 2020 /2021 y4eOHBIH O,

[Iporoxon Ne 13/1 3acelaHus Kadenpbl oT « 24 » 04 2020 1.
e et —
3aBenyrommii kadenpoi opnos A.C.
noanucs, PHO
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