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b61.0.02.01 «<MaTemMaTuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpasieHWto NoAroToBKK (cneumnanbHocTn) 09.03.01 UHdopMaTUKa U BblYMCAUTENIbHAA TEXHMUKA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 929 o1 19.09.2017 u
COOTBETCTBYOLEro y4ebHoro nnaHa.

Pa3paboTymk PMNM:

OUEHT, KaHanaoaT

flou AL H.A PaH
nefnarorn4ecknx Hayk

(BOMKHOCTb, CTeMeHb, y4eHoe 3BaHue) (®Kno)

3aBenyowni Kagpeapow

(PUO, cTeneHb, y4yeHoe 3BaHMe)

COl'JTACOBAHO:

Mpencenatens METOAMYECKOrO COBETA
hakynbTeTa / MHCTUTYTa (1amn yyebHo-
METOANYECKON KOMUCCUN)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

PykoBoauTenb 06pa3oBaTesbHON
nporpammbl

(PUO, cTeneHb, y4yeHoe 3BaHMe)

A.B. BonkopaeBa, kaHgouaaT
3KOHOMUYECKNX HaYK, OOLEHT

(PUO, cTeneHb, yyeHoe 3BaHMe)

3aBeay LN BbiMyCKatoLLen Kagenpomn
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kop n
HauMeHOoBaHue
KOMMeTeHuuun

Kopn u HaumeHoBaHue
WHAUKATOPa AOCTUIXKEHUA
KoOMnNeTeHuuu

Pe3synbTaThl 06y4yeHus
(3HaTb, yMeTb, BNageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
BOCTUXKEHUS KOMNETEHLUH)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON
JesaTeNIbHOCTY

OMK-1.1 MpruMeHsAeT 3HaHuA
MaTeMaTUYeCKUX 1
eCTeCTBeHHbIX HayK B
npogeccMoHaNbHOM
LEeATEeNbHOCTU

Bnagetb 0OCHOBHbIMU
3aKOHaMW JINHENHOW anrebpbl
1 MaTeMaTM4eCckoro aHaamsa

3HaTb NIMHENHY0 anrebpy,
BEKTOPHYt0 anrebpy,
AHAJINTUYECKYI0 FreoMeTpuio,
BBeLleHMe B MaTeMaTU4YeCKnn
aHann3, gudepeHLnanbHoe
NCYUCIIEHNE, NHTEerpanbHoe
ncyncneHune, paabl,
0bbIKHOBEHHbIE
anddepeHumanbHble
YpaBHeHWS, TEOpUI0
BEPOSATHOCTEN U
MaTeMaTUYeCKyto CTaTUCTUKY.

YMeTb NpuMeHsTb
MaTemaTuyeckue MeTonbl v
MoLenv Ons pelleHuns
npoeccnoHabHbIX 3ajay.

YHN

BepCaJibHble KOMMNEeTEeHLNN

YK-1 CnocobeH
OCYyLLeCTBATb
MoucK,
KpUTUYECKNIA
aHanu3 n CMHTE3
UHQopMaLmu,
NPUMeHATb
CUCTEMHbI MOAXOA,
L4719 peLueHns
MOCTaBJIEHHbIX
3ajad

YK-1.1 BbinonHaeT nomck
HeobxoauMow nHhopMaLunu,
€€ KPUTNYECKUN aHanun3 un
obobLiaeT pesynbTaThl
aHanusa gns peleHns
MOCTaB/IEHHOW 3a4a4n.

BnaneTb nepBuYHbIMU
HaBblKaMy Y OCHOBHbIMU
MeTo4aMu pelleHmns
MaTeMaTU4ecKux 3afay us3
LNCUUNANH
NpPoeCCUOHaIbHOI0 LKA U
ANCLMNANH NPOGUIIbHON
HanpaB/IeHHOCTH




3HaTb (YOPMYNPOBKM LiENEN,
KpUTEPWEB 1 NapameTpoB
MaTeMaTMYecKon moaenu ans
peLIeHUns 3aa4 UHXEHEPHON
NPaKTUKKU, METOAbI OLLEHOK
afleKBaTHOCTY
MaTeMaTUYeCcKon MoLenu no
CTerneHn cOOTBETCTBHUS
pe3ybTaToB, NOJYHYEHHbIX MO
MOZeNIN, AaHHbIM
3KCMeprMeHTa U TeCTOBON
3aa4un

YMeTb hopMysinpoBaTh
MaTeMaTU4Yeckmne mogenu ons
npencTassieHns 6a30Bbix
nprvKnagHbIX 3afay B
HepTexmMmMmmn4eckom
Npon3BOLCTBE

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpasoBaTesibHOW NPOrpamMMbl

MecTo AMCUMNINHBI (MOLyNs) B CTPYKType obpa3oBaTesibHON NporpaMmbl: 6a3oBas 4acTb

Kon
Komne MpepwecTBylowue MapannenbHo ocBauBaeMmblie
Mocnepylowne AnMCUUNINHBI
TeHuun ANCLLUNJIUHBI AUCLUIMJINHDI
"

ViHXeHepHas 1 KoMMNbloTepHas BblNonHeHMe 1 3awmuTa BbiMYCKHOW
rpaduka; MatemaTmnyeckas nornka u | KeanngukaunoHHon paboThbl;

OMnK-1 Teopus anropntmos; OpraHusauus [nckpeTHas MaTeMaTuVKa;
NMpou3BOACTBa Ha MPeanpuaTmuax MpombllLNeHHas 3/IeKTPOHNKA;
oTpacnun; ®usmnka DNeKTpoTexHMKa
VIHhopMaLMOHHbIE TEXHOJIOrUN 1 ALanTyBHbIE UH(POPMALIMOHHO-
nporpammmnposaHune; OCHOBbI KOMMYHUKaLMOHHbIE TEXHOJIOTUN;

VK-1 CUCTEMHOro aHasm3a; Cuctemsl BbinonHeHue 1 3awuTa BbiMyCKHON

NCKYCCTBEHHOMO UHTENIEKTa;
YyebHas NpakTVKa: NPOeKTHas
npakTuka; ®usuka

KBaMUKaLnoHHOM paboThbl; YuebHas
NpakTrKa: NPoeKTHas NPaKThKa;
dunocodus

3. 06beM aucumMnamnHbl (MOoAaynA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoanM4yecTBa
aKageMU4yeCcKUX 4YacoB, BbiAeJIEHHbIX HA KOHTAKTHYIO paboTy oby4yalowumxcs ¢
npenopgasatesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyyarowmxcs
BCero 4acos 1 cemecTp 2 ceMecCTp 3 ceMmecTp
Yyacos / Yyacos / 4yacos /
. / 4acoB B
Bup yuebHon paboTbl - 4acoB B 4acoB B 4acoB B
3N1eKTPOHHOM - . .
dbopme 31IeKTPOHHOM | 3JIEKTPOHHOM | 3/IEKTPOHHOM
¢dopme ¢dopme dopme
AyaouTopHas KOHTaKTHas paboTta
(Bcero), 160 48 48 64
B TOM 4YuChe:
Jlekuunn 64 16 16 32
MNpakTn4eckne 3aHATUSA 96 32 32 32
CaMOCTOiITe.anail pabota (Bcero), 164 60 60 44
B TOM yucne:




;1;):{1;3;25'@ K MPaKTUYEeCKUM 152 56 56 40
NnoAroToBKa K 3K3aMeHy 8 4 0 4
NnoAroToBKa K 3a4eTy 4 0 4 0
KoHTponb 36 0 0 36
WTtoro: yac 360 108 108 144
WTtoro: 3.e. 10 3 3 4

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpPUPOBaHHOE MO TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJIMYeCTBa akafeMU4YeCKUX 4YacoB U BUAOB
y4yeOHbIX 3aHATUM

Bupbl yuebHOM
Harpysku u ux
Ne
HauMeHoBaHue pasaena AUCLUNINHDI TPYAOEMKOCTb, Hachl
paspena
Bcero
N3 |(np|n3|CpPC
Yyacos
1 AdndpepeHymansHoe 1 MHTErpaabHoe UcHncsieHne 341 0 |50 80 1604
2 JInHenHas anrebpa 1 aHaIMTNYECKON reoMeTpum lo| 0 |32 ] 60 108
3 Teoprs BepoATHOCTEN N MaTeMaThyeckas CTaTUCTUKA 141 0 | 14| 24 52
Koutpons| O [ 0 | O 0 36
Ntoro| 64| 0 | 96| 164 | 360
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUH
KonuuectBo
Ne HaumeHoBaHMe Copep>xaHue nekuum yacos /
Tema nekuum (mepeyeHb ANOAKTUYECKNX eANHNLL: 4YacoB B
3aHATUA paspena .
pacCMaTpnBaeMbIX NOATEM, BOI'IpOCOB) 3J1IeKTPOHHOM
¢dopme
1 cemecTp
CBolicTBa CKasApHOro nponsseneHns.
. CBolicTBa BEKTOPHOIro n CMeLaHHOro
BekTopbl. JInHenHbie .
nponsseneHns. JInHenHas 3aBUCUMOCTb U
onepaunn Han BEKTOPaMn.
HE3aBUCNUMOCTb CUCTEMbl BEKTOPOB.
CKanﬂpHoe nponsseneHmne o o
HekoTopble TeopeMbl 0 IMHENHON
BEKTOpPOB.BekTOpHOE
3aBUCMMOCTU. Ba3nc n pasmMepHoCTb
nponsseneHne BeKTopoB n "
. JINHENHOr 0 NPOCTPaHCTBa. Pa3nnyHblie
JiInHenHas anre6pa n | nx npunoxexHume. <
o BUAbl YPaBHEHMNSA NPAMON. Yros Mexay
1 aHaNUTNYeCKon CmMelwlaHHoe npon3BefeHne 2
npAMbIMNA. Ycnosus napajnenbHOCTN N
reomMeTpun BEKTOPOB 1 UX
. nepneHanKyaapHOCTU OBYX NPAMBbIX.
npunoxexue. JINHenHble
Yron Mexnay OByMA NMI0OCKOCTAMN.
BEKTOPHbIE NPOCTPaHCTBA.
Ycnosus napannesbHoOCTn n
MpsmMas Ha nNaoCcKoCTHU. o
nepneHankKynapHoOCTy NaoCcKoCcTen. Yron
I'Ipﬂmaﬂ N NNOCKOCTb B o
MeXAy NpsiMOW 1 MJI0CKOCTbIO. YcsioBue
NPOCTPaHCTBeE.
rnapannenbHoOCTN 1N NeprneHanKyapHoOCTH
NPSMON 1 NJI0CKOCTMW.




JNnHenHas anrebpa n
aHaNNTUYECKOW
reomeTpun

BekTopbl. JIMHEeNHbIE
onepauuv Haf, BEKTOPaMMU.
CkansapHoe npounssefeHune
BEKTOpPOB.BekTOpHOE
npousBefeHne BEKTOPOB 1
NX MPUIOXKEHNeE.
CmMeluaHHOe npon3sefeHune
BEKTOPOB 1 UX
npunoxeHune. JInHelHble
BEKTOPHbIE MPOCTPAHCTBA.
MpsmMas Ha nNaocKoCcTwU.
MpsiMas n NIOCKOCTb B
MPOCTPaHCTBeE.

CBoOICTBa CKaNSAPHOro Npou3BeeHus.
CBoOICTBa BEKTOPHOI0 U CMELIaHHOro
npoun3sseaeHuns. JInHenHas 3aBUCMMOCTb U
HEe3aBMCUMOCTb CUCTEMbI BEKTOPOB.
HekoTopble TeopeMbl 0 INHENHON
3aBUCMMOCTU. Ba3unc n paamMepHoOCTb
JINHEHOro NPOCTPaHCTBa. Pa3nnyHble
BUbl YPABHEHNS NPAMON. Yron mexay
npaMbIMU. YCIOBUA NapanfiefibHoCTh U
nepneHAnKynspHOCTA ABYX NPAMbIX.
Yron mexxnay ABYyMS MJIOCKOCTSMU.
YcnoBust NnapannenbHoCTH 1
nepneHAnKynspHOCTY NA0CKOCTeR. Yron
MexX Ay NpPsIMOi 1 MAI0CKOCTbO. YCioBue
napanfiesbHOCTW U NepneHaAnKyIapHOCTH
NPSMON 1 NJ0CKOCTMW.

JNnHenHas anrebpa n
aHaNUTUYECKOW
reomeTpun

BekTopbl. JIMHENHbIE
onepauuy Hag BEKTOpaMu.
CkansapHoe npounssefeHune
BEKTOPOB.BeKTOpHOEe
npousBefeHne BEKTOPOB 1
NX MPUIOXKEHNE.
CmMeluaHHoOe npon3sefeHune
BEKTOPOB 1 UX
npunoxeHune. JInHelHble
BEKTOPHbIE NPOCTPaHCTBA.
MpsmMas Ha nNaoCcKoCcTH.
MpsmMas n NN0CKOCTb B
MPOCTPaHCTBe.

CBOICTBa CKaNApHOro NpPou3BeeHus.
CBOICTBA BEKTOPHOI0 U CMELaHHOro
npoun3sseaeHuns. JInHenHas 3aBUCMMOCTb U
HEe3aBNCMMOCTb CUCTEMbI BEKTOPOB.
HekoTopble TeopeMbl 0 INHENHON
3aBUCMMOCTU. Ba3unc n paamMepHoCTb
JINHENHOro NPOCTPaHCTBa. Pa3nnyHble
BUbl YPABHEHNS NPAMON. Yron mexay
npsmbiMn. YCI0BKSA NapanienbHoCcTu
nepneHAnKynspHOCTA ABYX NPAMbIX.
Yron mexxgay ABYyMS MJIOCKOCTSMU.
YcnoBust napannenbHoCTu 1
nepneHAnKynspHOCTY NAOCKOCTENR. Yron
MeXx Ay NpPsIMOi 1 MI0CKOCTbO. YCioBue
napanfiesbHOCTK U NepneHanKyAapHOCTH
NPSMON 1 NJ0CKOCTMN.

JNnHenHas anrebpa n
aHaNMUTUYECKOW
reomeTpuu

BekTopbl. JIMHEeNHbIe
onepauuy Hag BEKTOpaMu.
CkansipHoe nNpou3BefeHmne
BEKTOPOB.BekTOpHOEe
npousBeeHne BEKTOPOB 1
NX MPUIOXKEHNE.
CmMeluaHHOe npov3sefeHune
BEKTOPOB 1 UX
npunoxeHue. JInHelHble
BEKTOPHbIE NPOCTPaHCTBA.
MpsmMas Ha nNaocKoCcTH.
MpsiMas n NN0CKOCTb B
MPOCTPaHCTBe.

CBOICTBa CKaNAPHOro NpPou3BeaeHms.
CBOICTBa BEKTOPHOI0 U CMELIaHHOro
npounsseaeHuns. JInHenHas 3aBUCMMOCTb U
HEe3aBNCMMOCTb CUCTEMbI BEKTOPOB.
HekoTopble TeopeMbl 0 INHENHON
3aBUCMMOCTU. Ba3unc n paamMepHoCTb
JINHENHOr0 NPOCTPaHCTBa. Pa3nnyHble
BUbl YPABHEHNS NPAMON. Yron mexay
npsmbiMn. YCI0BKSA NapanienbHoCcTu
nepneHanKyIapHOCTU OBYX NPAMbIX.
Yron mexxay AByMS MJIOCKOCTSMU.
YcnoBust napannenbHoCTu 1
nepneHAnKynspHOCTY NAOCKOCTENR. Yron
MeX Ay NPsIMOi 1 MAI0CKOCTbO. YCioBue
napasaiesbHOCTU N NepreHANKYASPHOCTHN
NPSMON 1 MJ0CKOCTMW.

JNnHenHas anrebpa n
aHaNNTUYECKOW
reomeTpun

BeeneHue. Onpegenntenn
2 1 3 nopsAgkos. MaTpuupbl.
PelieHune cuctem
JINHENHbIX YPaBHEHUN.

OCHOBHbIE CBOWCTBa, MUHOP ”
anrebpanyeckoe gonosHeHune. MNMoHaTue
06 onpepenvTene n-nopsagka n ero
BblYUCAeHne. Vx Bnabl. Anrebpa matpuL.
MwuHop MaTpuubl. ObpaTHaa MaTpuLa.
PaHr maTpuubl. Onepaumnmn Hafg
MaTpuuamun. Meton Kpamepa, meToL
laycca, ¢ noMoLLbio 06paTHON MaTpPULLbI.
Teopema KpoHekepa-Kanennu.

JNlnHeHas anrebpa n
aHaNNTUYeCKOn
reomMeTpun

BeegeHune. Onpegenutenun
2 1 3 nopankos. MaTpuubl.
PelueHne cnctem
JINHENHbIX YPaBHEHWI.

OCHOBHble CBONCTBA, MAHOP 1
anrebpanyeckoe gonosnHeHune. MoHAaTHe
06 onpepenuTene n-nopsaka u ero
BblYMCNeHne. Vx Buabl. Anrebpa matpuL.
MuHop MaTpuubl. ObpaTHasa maTpuLa.
PaHr maTpuubl. Onepauunn Hag
MaTpuuamun. Meton Kpamepa, MmeToL
laycca, C NoMoLLbio 06paTHON MaTpPULbI.
TeopeMma KpoHekepa-Kanennu.




JNlnHenHas anrebpa n

BeeneHune. Onpegenntenn
2 1 3 nopagkos. MaTpuubl.

OCHOBHbIe CBOINCTBA, MUHOP 1
anrebpaunyeckoe fonoaHeHKne. MoHATUE
006 onpenenuTene n-nopsiaka u ero
BbluMcieHue. Nx Buabl. Anrebpa MaTpu.

7 aHaMTMYeCcKon MuHop MaTpuubl. ObpaTHaa MaTpuLa. 2
reomMeTpun PeLuevae cacrem PaHr maTpuubl. Onepaumnmn Haf
JINHENHbIX YPaBHEHUN.
MaTpuuamun. Meton Kpamepa, meToL
laycca, ¢ noMoLLbto 06paTHON MaTpULbI.
Teopema KpoHekepa-Kanennu.
OCHOBHble CBOWCTBA, MUHOP 1
anrebpanyeckoe gononHeHue. MNoHATHE
06 onpepennTene n-nopsaka n ero
JNnHeHas anrebpa n Baeaerue. Onpepenvrenn BblYMCNeHne. Vx Buabl. Anrebpa matpuu.
8 aHaINTN4YecKom 2 v 3 nopsAkos. MaTpuLe. MuHop MaTpuubl. ObpaTHasa MaTpuLa. 2
reomMeTpumn Pe“"efme cuerem . PaHr maTpuubl. Onepauunn Haf
JINHENHbIX YPaBHEHWN.
MaTpuuamn. Meton Kpamepa, MmeToL
laycca, ¢ noMoLLbio 06paTHON MaTpuULbI.
Teopema KpoHekepa-Kanennu.
NTtoro 3a cemecTp: 16
2 cemecTp
BbluncneHne Npon3BOLHbIX U
AnddepeHLnanosB CIOXHbLIX YHKLNN
HECKONbKUX MepeMeHHbIX. BeluncneHne
NMPON3BOAHbIX HEABHbIX (DYHKLMIA OQHON 1
MonHbIn guddepeHumnan nu | HECKObKMX NepemMeHHbIX.[puioxeHns
YacCTHble MPOU3BOLHbIE thopmy bl Tennopa K NCCiefoBaHMo
PYHKLNN HECKOSIbKUX yHKUNA. Bo3pacTaHue n ybbiBaHme.
nepemMeHHbIX.Pa3noxeHne | KCTpPeMyMbl YHKUUA. BbinyknoCTsb,
[MdbepeHLnansHoe (yHKLMIA B cTeneHHble BOFHYTOCTb, TOYKM neperunba.
9 W MHTErpaibHoe pagbl. Pag Tennopa. Pag AcuMmnToThl. ObLas cxemMa nuccnenoBaHuns 2
NCYNCHeHME MaKnopeHa.I'IepBog6pa3Haﬂ 1 MOCTpOeHMSA rpagukos.Teopema o
1 HeonpeaeieHHbIN NPON3BOLHON UHTErpasia no BepxXHeMmy
nHTerpan.OnpeneneHHsln | npegeny. ®opmyna HetoToHa-JlenbHuLa.
nHTerpasa.HecobCcTBeHHbIE | 3aMeHa MEepPeEMEHHON B ONpeaesIeHHOM
NHTerpasbl. [JBONHbIE 1 VHTEerpa-se n nHTerpuposaHue no
TPOWHbIE MHTErpanbl. YyacTaM.HecobCTBEHHbIN MHTErpan ¢
6eCKoHeYHbIM Npeaenom
NHTEerpupoBaHuns. HecobcTeeHHbIe
NHTEerpasibl 0T HEOrPaHUYEHHbIX
YyHKLMIA. TIPNN0XKEHNS UHTErpanos.
BblyncneHrie Npon3BoaHbIX U
anddepeHLnanoB COXKHbLIX YHKLNN
HECKONbKUX MepeMeHHbIX. BbluncneHne
NMPOM3BOAHbLIX HEABHbIX PYHKLNA OJHOW 1
MonHbIN ouddepeHumnan n | HECKObKMX NepeMeHHbIX.[TpuaoXxeHns
YacTHble NPOVN3BOLHbIE thopmynbl Teiiopa K UCCAefoBaHNo
PYHKLNN HECKOJIbKIMX (yHKLMIA. Bo3pacTaHue 1 ybbiBaHue.
nepeMeHHbIX.Pas3noxeHne | SKCTpeMyMbl PYHKLUA. BbIMyKIOCTb,
LM dbepeHLmMabHoe hyHKUNI B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
10 W MHTErpasbHoe psagbl. Pag Tennopa. Pag AcuMnToThl. ObLLas CXxemMa UccnenoBaHNs 2
NCUNCHeHMe MaknopeHa.lepBoobpa3Has | n nocTpoeHns rpadmkos.Teopema o

1 HeomnpeaeneHHbIN
nHTerpan.oOnpeneneHHbli
NHTerpan.HecobcTBEHHbIE
NHTEerpasbl. [1BoMHbIE 1
TPOWHbIE UHTErpasbl.

NPOVN3BOAHON MHTErpana no BEpXHeMy
npegeny. ®opmyna HetoToHa-J1enbHMLa.
3aMeHa nepeMeHHON B OnpeaesieHHOM
WHTerpa-se v MHTerprpoBaHue no
4yacTsaM.HecobCTBEHHbIN MHTErpan ¢
6ecKoHeYHbIM Npefenom
UHTerpmpoBaHuns. HecobcTBeHHbIE
WHTerpanbl OT HEOrPaHNYEHHbIX
byHKUNA. NPUNOXEHNA NHTErpanos.




MonHbIn gndhepeHuran n
YacCTHble MPOU3BOAHbIE
PYHKLNN HECKOSIbKINX
nepemMeHHbIX.PasfioxeHune
(PYHKLNIA B CTENEHHBIE

BblyncneHne Npon3BoLHbIX U
anddepeHLnanoB COXHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BelyncieHne
NPOVN3BOAHbIX HESABHbIX (DYHKLMNA OLHOW 1
HECKOJIbKUX nepeMeHHbIX.[puioxeHuns
hopmysibl Tennopa K nccyiefoBaHno
(yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
SKCTpeMyMbl PYHKLUA. BbIMyKIOCTb,
BOMHYTOCTb, TOYKU neperunba.

11 'S'Tﬂ(ﬁf:r%zmﬂigbme psabl. Pag Tennopa. Pag AcuMnToThl. ObLLas cxemMa nccnenoBaHNs
NCUNCHeHMe MaKnopeHa.ﬂepBoc36pa3Haﬂ 1 NoCTpoeHuA rpagukos.Teopema o
1 HeornpeaesieHHbIN NMPON3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegenexHbin | npegeny. ®opmyna HotoToHa-JlenbHuua.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHOW B ornpefesieHHOM
nHTerpasbl. IBONHbIE U NHTEerpa-je n UHTerpuposaHme rno
TPOVHbIE MHTErpasbl. 4yacTsaM.HecobCTBEHHbIN MHTErpan ¢
6ecKoHeYHbIM Npesenom
NHTerpmpoBaHuns. HecobcTBeHHbIE
NHTEerpasbl OT HeOrPaHNYEHHbIX
QyHKUMA. [TPUNOXKEHNS NHTErpPanos.
BbluncneHne Npon3BoLHbIX U
anddepeHLnanoB COXKHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BbldncieHne
NPOU3BOAHbBIX HEABHbIX PYHKLMNA OQHOW 1
MonHbIn guddepeHumnan n | HECKObKNX NepemMeHHbIX.[punoxeHns
YaCTHble NPON3BOAHbIE opmynbl Tennopa K MCCnegoBaHNUIo
QYHKLUMN HECKONTbKUX yHKUMA. Bo3pacTaHue n ybbiBaHMe.
nepemMeHHbIX.Pa3noxeHne | SKCcTpeMyMbl PYHKLUA. BbIMyKaoCTb,
[IMddepeHLanbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
12 U MHTErpasbHoe psafbl. Pag Teinopa. Pag AcumnToThl. OBLaa cxema uccnenoBaHus
NCYNCTeHme MaKnopeHa.I'IepBo<36pa3Haﬂ ¥ NocTpoeHua rpacvkos.Teopema o
1 HeornpeaesieHHbIN NPOV3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegeneHHln | npegeny. ®opmyna HetoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHO B ONpeLeNeHHOM
NHTerpasbl. [JBONHbIE 1 NHTEerpa-se n nHTerpuposaHme no
TPOWHbIE MHTErpanbl. 4acTsaM.HecobCTBEHHbIN MHTErpan ¢
6eCKOHEYHbIM Npeaesniom
NHTerpmpoBaHus. HecobcTBeHHble
NHTEerpasibl 0T HEOrPaHUYEHHbIX
yHKUNA. MPNNoXXeHNa NHTErpasnos.
BblyncneHne Npon3BOLHbIX U
AnddepeHLnanoB CIOXHbLIX DYHKLNN
HECKOJIbKUX NMepeMeHHbIX. BbldncieHne
NPOV3BOAHbIX HEABHbIX (DYHKLMA OAHOW 1
MonHbIN guddepeHumnan u | HECKObKMX NepemMeHHbIX.[TpuioxeHns
YacTHble MPOV3BOLHbIE thopmynbl Teitiopa K NCCaefoBaHNo
PYHKLUN HECKOJIbKINX (yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
nepemMeHHbIX.Pa3noxeHne | IKCTPeMyMbl DYHKLUUA. BbinyknoCTb,
[MddbepenLmManbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
13 W MHTErpaibHoe pagbl. Pag Tennopa. Pag AcuMmnToThl. O6Las cxemMa nuccnenoBaHuns
NCYNCHeHMe MaknopeHa.lepBoobpa3sHas | u NoCcTpoeHns rpadrkoB.Teopema o

N HeonpeneneHHbIn
nHTerpan.OnpeaeneHHbIn
nHTerpasa.HecobCTBEHHbIE
NHTerpasbl. [JBONHbIE 1
TPOWHbLIE MHTErpanbl.

NPON3BOAHON UHTErpasia no BepxXHeMy
npeneny. ®opmyna HetoToHa-J1ebHULa.
3aMeHa nepeMeHHON B ONpeaesieHHOM
NHTEerpa-Je n UHTerpuposaHme rno
YyacTaM.HecobCTBEHHbIN MHTErpa ¢
6ecKoHeYHbIM Npegenom
UHTerpmpoBaHus. HecobcTBeHHblE
NHTEerpasibl OT HEOrPaHUYEHHbIX
yHKUMA. NPUNIOXKEHNA NHTErpaos.




MonHbIn gndhepeHuran n
YacCTHble MPOU3BOAHbIE
PYHKLNN HECKOSIbKINX
nepemMeHHbIX.PasfioxeHune
(PYHKLNIA B CTENEHHBIE

BblyncneHne Npon3BoLHbIX U
anddepeHLnanoB COXHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BelyncieHne
NPOVN3BOAHbIX HESABHbIX (DYHKLMNA OLHOW 1
HECKOJIbKUX nepeMeHHbIX.[puioxeHuns
hopmysibl Tennopa K nccyiefoBaHno
(yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
SKCTpeMyMbl PYHKLUA. BbIMyKIOCTb,
BOMHYTOCTb, TOYKU neperunba.

14 'S'Tﬂ(ﬁf:r%zmﬂigbme psabl. Pag Tennopa. Pag AcuMnToThl. ObLLas cxemMa nccnenoBaHNs 2
NCUNCHeHMe MaKnopeHa.ﬂepBoc36pa3Haﬂ 1 NoCTpoeHuA rpagukos.Teopema o
1 HeonpeAeneHHbI NPOu3BOAHON MHTErpana no BepxHemy
nHTerpan.OnpegenexHbin | npegeny. ®opmyna HotoToHa-JlenbHuua.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHOW B ornpefesieHHOM
nHTerpasbl. IBONHbIE U NHTEerpa-je n UHTerpuposaHme rno
TPOVHbIE MHTErpasbl. 4yacTsaM.HecobCTBEHHbIN MHTErpan ¢
6ecKoHeYHbIM Npesenom
NHTerpmpoBaHuns. HecobcTBeHHbIE
NHTEerpasbl OT HeOrPaHNYEHHbIX
QyHKUMA. [TPUNOXKEHNS NHTErpPanos.
BbluncneHne Npon3BoLHbIX U
anddepeHLnanoB COXKHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BbldncieHne
NPOU3BOAHbBIX HEABHbIX PYHKLMNA OQHOW 1
MonHbIn guddepeHumnan n | HECKObKNX NepemMeHHbIX.[punoxeHns
YaCTHble NPON3BOAHbIE opmynbl Tennopa K MCCnegoBaHNUIo
QYHKLUMN HECKONTbKUX yHKUMA. Bo3pacTaHue n ybbiBaHMe.
nepemMeHHbIX.Pa3noxeHne | SKCcTpeMyMbl PYHKLUA. BbIMyKaoCTb,
LM hepeHLMabHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
15 U MHTErpasbHoe psafbl. Pag Teinopa. Pag AcumnToThl. OBLaa cxema uccnenoBaHus 2
NCYNCTeHme MaKnopeHa.I'IepBo<36pa3Haﬂ ¥ NocTpoeHua rpacvkos.Teopema o
1 HeornpeaesieHHbIN NPOV3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegeneHHln | npegeny. ®opmyna HetoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHO B ONpeLeNeHHOM
NHTerpasbl. [JBONHbIE 1 NHTEerpa-se n nHTerpuposaHme no
TPOWHbIE MHTErpanbl. 4acTsaM.HecobCTBEHHbIN MHTErpan ¢
6eCKOHEYHbIM Npeaesniom
NHTerpmpoBaHus. HecobcTBeHHble
WNHTerpasbl OT HEOrPaHUYEHHbIX
yHKUNA. MPNNoXXeHNa NHTErpasnos.
BblyncneHne Npon3BOLHbIX U
AnddepeHLnanoB CIOXHbLIX DYHKLNN
HECKOJIbKUX NepeMeHHbIX. BblyncneHune
NPOV3BOAHbIX HEABHbIX (DYHKLMA OAHOW 1
MonHbIN guddepeHumnan u | HECKObKMX NepemMeHHbIX.[TpuioxeHns
YaCTHble MPOM3BOAHbIE thopmynbl Teitiopa K NCCaefoBaHNo
PYHKLMN HECKONBbKMX (yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
nepemMeHHbIX.Pa3noxeHne | IKCTPeMyMbl DYHKLUUA. BbinyknoCTb,
[MddbepenLmManbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
pagbl. Pag Tennopa. Pag AcuMmnToThl. O6Las cxemMa nuccnenoBaHuns
16 N UHTerpasibHoe 2
NCYNCHeHMe MaKnopeHa.ﬂepBog6pa3Haﬂ 1 MOCTpoOeHMA rpagukos.Teopema 0
1 HeonpeaesieHHbIN NPON3BOAHON UHTErpasia no BepxXHeMy
NHTerpan.OnpeneneHHbln | npeneny. ®opmyna HetoToHa-JleinbHuua.
MHTerpan.HecobCTBeHHbIE | 3aMeHa MepPeMEHHON B ONpeaesieHHOM
MHTerpasbl. IBONHbIE U WHTerpa-se v UHTerprpoBaHve no
TPOWHbIE MHTEerpasbl. YyacTaM.HecobCTBEHHbIN MHTErpa ¢
6ecKoHeYHbIM Npegenom
UHTerpmpoBaHus. HecobcTBeHHblE
NHTEerpasibl OT HEOrPaHUYEHHbIX
yHKUMA. NPUNIOXKEHNA NHTErpaos.
WToro 3a cemecTp: 16

3 cemecTp

10




MonHbIn gndhepeHuran n
YacCTHble MPOU3BOAHbIE
PYHKLNN HECKOSIbKINX
nepemMeHHbIX.PasfioxeHune
(PYHKLNIA B CTENEHHBIE

BblyncneHne Npon3BoLHbIX U
anddepeHLnanoB COXHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BelyncieHne
NPOVN3BOAHbIX HESABHbIX (DYHKLMNA OLHOW 1
HECKOJIbKUX nepeMeHHbIX.[puioxeHuns
hopmysibl Tennopa K nccyiefoBaHno
(yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
SKCTpeMyMbl PYHKLUA. BbIMyKIOCTb,
BOMHYTOCTb, TOYKU neperunba.

17 'S'Tﬂ(ﬁf:r%zmﬂigbme psabl. Pag Tennopa. Pag AcuMnToThl. ObLLas cxemMa nccnenoBaHNs
NCUNCHeHMe MaKnopeHa.ﬂepBoc36pa3Haﬂ 1 NoCTpoeHuA rpagukos.Teopema o
1 HeornpeaesieHHbIN NMPON3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegenexHbin | npegeny. ®opmyna HotoToHa-JlenbHuua.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHOW B ornpefesieHHOM
nHTerpasbl. IBONHbIE U NHTEerpa-je n UHTerpuposaHme rno
TPOVHbIE MHTErpasbl. 4yacTsaM.HecobCTBEHHbIN MHTErpan ¢
6ecKoHeYHbIM Npesenom
NHTerpmpoBaHuns. HecobcTBeHHbIE
NHTEerpasbl OT HeOrPaHNYEHHbIX
QyHKUMA. [TPUNOXKEHNS NHTErpPanos.
BbluncneHne Npon3BoLHbIX U
anddepeHLnanoB COXKHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BbldncieHne
NPOU3BOAHbBIX HEABHbIX PYHKLMNA OQHOW 1
MonHbIn guddepeHumnan n | HECKObKNX NepemMeHHbIX.[punoxeHns
YaCTHble NPON3BOAHbIE opmynbl Tennopa K MCCnegoBaHNUIo
QYHKLUMN HECKONTbKUX yHKUMA. Bo3pacTaHue n ybbiBaHMe.
nepemMeHHbIX.Pa3noxeHne | SKCcTpeMyMbl PYHKLUA. BbIMyKaoCTb,
[IMddepeHLanbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
18 U MHTErpasbHoe psafbl. Pag Teinopa. Pag AcumnToThl. OBLaa cxema uccnenoBaHus
NCYNCTeHme MaKnopeHa.I'IepBo<36pa3Haﬂ ¥ NocTpoeHua rpacvkos.Teopema o
1 HeornpeaesieHHbIN NPOV3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegeneHHln | npegeny. ®opmyna HetoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHO B ONpeLeNeHHOM
NHTerpasbl. [JBONHbIE 1 NHTEerpa-se n nHTerpuposaHme no
TPOWHbIE MHTErpanbl. 4acTsaM.HecobCTBEHHbIN MHTErpan ¢
6eCKOHEYHbIM Npeaesniom
NHTerpmpoBaHus. HecobcTBeHHble
NHTEerpasibl 0T HEOrPaHUYEHHbIX
yHKUNA. MPNNoXXeHNa NHTErpasnos.
BblyncneHne Npon3BOLHbIX U
AnddepeHLnanoB CIOXHbLIX DYHKLNN
HECKOJIbKUX NMepeMeHHbIX. BbldncieHne
NPOV3BOAHbIX HEABHbIX (DYHKLMA OAHOW 1
MonHbIN guddepeHumnan u | HECKObKMX NepemMeHHbIX.[TpuioxeHns
YacTHble MPOV3BOLHbIE thopmynbl Teitiopa K NCCaefoBaHNo
PYHKLUN HECKOJIbKINX (yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
nepemMeHHbIX.Pa3noxeHne | IKCTPeMyMbl DYHKLUUA. BbinyknoCTb,
[MddbepenLmManbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
19 W MHTErpaibHoe pagbl. Pag Tennopa. Pag AcuMmnToThl. O6Las cxemMa nuccnenoBaHuns
NCYNCHeHMe MaknopeHa.lepBoobpa3sHas | u NoCcTpoeHns rpadrkoB.Teopema o

N HeonpeneneHHbIn
nHTerpan.OnpeaeneHHbIn
nHTerpasa.HecobCTBEHHbIE
NHTerpasbl. [JBONHbIE 1
TPOWHbLIE MHTErpanbl.

NPON3BOAHON UHTErpasia no BepxXHeMy
npeneny. ®opmyna HetoToHa-J1ebHULa.
3aMeHa nepeMeHHON B ONpeaesieHHOM
NHTEerpa-Je n UHTerpuposaHme rno
YyacTaM.HecobCTBEHHbIN MHTErpa ¢
6ecKoHeYHbIM Npegenom
UHTerpmpoBaHus. HecobcTBeHHblE
NHTEerpasibl OT HEOrPaHUYEHHbIX
yHKUMA. NPUNIOXKEHNA NHTErpaos.

11




MonHbIn gndhepeHuran n
YacCTHble MPOU3BOAHbIE
PYHKLNN HECKOSIbKINX
nepemMeHHbIX.PasfioxeHune
(PYHKLNIA B CTENEHHBIE

BblyncneHne Npon3BoLHbIX U
anddepeHLnanoB COXHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BelyncieHne
NPOVN3BOAHbIX HESABHbIX (DYHKLMNA OLHOW 1
HECKOJIbKUX nepeMeHHbIX.[puioxeHuns
hopmysibl Tennopa K nccyiefoBaHno
(yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
SKCTpeMyMbl PYHKLUA. BbIMyKIOCTb,
BOMHYTOCTb, TOYKU neperunba.

20 'S'Tﬂ(ﬁf:r%zmﬂigbme psabl. Pag Tennopa. Pag AcuMnToThl. ObLLas cxemMa nccnenoBaHNs
NCUNCHeHMe MaKnopeHa.ﬂepBoc36pa3Haﬂ 1 NoCTpoeHuA rpagukos.Teopema o
1 HeornpeaesieHHbIN NMPON3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegenexHbin | npegeny. ®opmyna HotoToHa-JlenbHuua.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHOW B ornpefesieHHOM
nHTerpasbl. IBONHbIE U NHTEerpa-je n UHTerpuposaHme rno
TPOVHbIE MHTErpasbl. 4yacTsaM.HecobCTBEHHbIN MHTErpan ¢
6ecKoHeYHbIM Npesenom
NHTerpmpoBaHuns. HecobcTBeHHbIE
NHTEerpasbl OT HeOrPaHNYEHHbIX
QyHKUMA. [TPUNOXKEHNS NHTErpPanos.
BbluncneHne Npon3BoLHbIX U
anddepeHLnanoB COXKHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BbldncieHne
NPOU3BOAHbBIX HEABHbIX PYHKLMNA OQHOW 1
MonHbIn guddepeHumnan n | HECKObKNX NepemMeHHbIX.[punoxeHns
YaCTHble NPON3BOAHbIE opmynbl Tennopa K MCCnegoBaHNUIo
QYHKLUMN HECKONTbKUX yHKUMA. Bo3pacTaHue n ybbiBaHMe.
nepemMeHHbIX.Pa3noxeHne | SKCcTpeMyMbl PYHKLUA. BbIMyKaoCTb,
[IMddepeHLanbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
21 U MHTErpasbHoe psafbl. Pag Teinopa. Pag AcumnToThl. OBLaa cxema uccnenoBaHus
NCYNCTeHme MaKnopeHa.I'IepBo<36pa3Haﬂ ¥ NocTpoeHua rpacvkos.Teopema o
1 HeornpeaesieHHbIN NPOV3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegeneHHln | npegeny. ®opmyna HetoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHO B ONpeLeNeHHOM
NHTerpasbl. [JBONHbIE 1 NHTEerpa-se n nHTerpuposaHme no
TPOWHbIE MHTErpanbl. 4acTsaM.HecobCTBEHHbIN MHTErpan ¢
6eCKOHEYHbIM Npeaesniom
NHTerpmpoBaHus. HecobcTBeHHble
NHTEerpasibl 0T HEOrPaHUYEHHbIX
yHKUNA. MPNNoXXeHNa NHTErpasnos.
BblyncneHne Npon3BOLHbIX U
AnddepeHLnanoB CIOXHbLIX DYHKLNN
HECKOJIbKUX NMepeMeHHbIX. BbldncieHne
NPOV3BOAHbIX HEABHbIX (DYHKLMA OAHOW 1
MonHbIN guddepeHumnan u | HECKObKMX NepemMeHHbIX.[TpuioxeHns
YacTHble MPOV3BOLHbIE thopmynbl Teitiopa K NCCaefoBaHNo
PYHKLUN HECKOJIbKINX (yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
nepemMeHHbIX.Pa3noxeHne | IKCTPeMyMbl DYHKLUUA. BbinyknoCTb,
[MddbepenLmManbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
22 W MHTErpaibHoe pagbl. Pag Tennopa. Pag AcuMmnToThl. O6Las cxemMa nuccnenoBaHuns
NCYNCHeHMe MaknopeHa.lepBoobpa3sHas | u NoCcTpoeHns rpadrkoB.Teopema o

N HeonpeneneHHbIn
nHTerpan.OnpeaeneHHbIn
nHTerpasa.HecobCTBEHHbIE
NHTerpasbl. [JBONHbIE 1
TPOWHbLIE MHTErpanbl.

NPON3BOAHON UHTErpasia no BepxXHeMy
npeneny. ®opmyna HetoToHa-J1ebHULa.
3aMeHa nepeMeHHON B ONpeaesieHHOM
NHTEerpa-Je n UHTerpuposaHme rno
YyacTaM.HecobCTBEHHbIN MHTErpa ¢
6ecKoHeYHbIM Npegenom
UHTerpmpoBaHus. HecobcTBeHHblE
NHTEerpasibl OT HEOrPaHUYEHHbIX
yHKUMA. NPUNIOXKEHNA NHTErpaos.

12




MonHbIn gndhepeHuran n
YacCTHble MPOU3BOAHbIE
PYHKLNN HECKOSIbKINX
nepemMeHHbIX.PasfioxeHune
(PYHKLNIA B CTENEHHBIE

BblyncneHne Npon3BoLHbIX U
anddepeHLnanoB COXHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BelyncieHne
NPOVN3BOAHbIX HESABHbIX (DYHKLMNA OLHOW 1
HECKOJIbKUX nepeMeHHbIX.[puioxeHuns
hopmysibl Tennopa K nccyiefoBaHno
(yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
SKCTpeMyMbl PYHKLUA. BbIMyKIOCTb,
BOMHYTOCTb, TOYKU neperunba.

23 'S'Tﬂ(ﬁf:r%zmﬂigbme psabl. Pag Tennopa. Pag AcuMnToThl. ObLLas cxemMa nccnenoBaHNs
NCUNCHeHMe MaKnopeHa.ﬂepBoc36pa3Haﬂ 1 NoCTpoeHuA rpagukos.Teopema o
1 HeornpeaesieHHbIN NMPON3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegenexHbin | npegeny. ®opmyna HotoToHa-JlenbHuua.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHOW B ornpefesieHHOM
nHTerpasbl. IBONHbIE U NHTEerpa-je n UHTerpuposaHme rno
TPOVHbIE MHTErpasbl. 4yacTsaM.HecobCTBEHHbIN MHTErpan ¢
6ecKoHeYHbIM Npesenom
NHTerpmpoBaHuns. HecobcTBeHHbIE
NHTEerpasbl OT HeOrPaHNYEHHbIX
QyHKUMA. [TPUNOXKEHNS NHTErpPanos.
BbluncneHne Npon3BoLHbIX U
anddepeHLnanoB COXKHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BbldncieHne
NPOU3BOAHbBIX HEABHbIX PYHKLMNA OQHOW 1
MonHbIn guddepeHumnan n | HECKObKNX NepemMeHHbIX.[punoxeHns
YaCTHble NPON3BOAHbIE opmynbl Tennopa K MCCnegoBaHNUIo
QYHKLUMN HECKONTbKUX yHKUMA. Bo3pacTaHue n ybbiBaHMe.
nepemMeHHbIX.Pa3noxeHne | SKCcTpeMyMbl PYHKLUA. BbIMyKaoCTb,
[IMddepeHLanbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
24 U MHTErpasbHoe psafbl. Pag Teinopa. Pag AcumnToThl. OBLaa cxema uccnenoBaHus
NCYNCTeHme MaKnopeHa.I'IepBog6pa3Haﬂ ¥ NocTpoeHua rpacvkos.Teopema o
1 HeornpeaesieHHbIN NPOV3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegeneHHln | npegeny. ®opmyna HetoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHO B ONpeLeNeHHOM
NHTerpasbl. [JBONHbIE 1 NHTEerpa-se n nHTerpuposaHme no
TPOWHbIE MHTErpanbl. 4acTsaM.HecobCTBEHHbIN MHTErpan ¢
6eCKOHEYHbIM Npeaesniom
NHTerpmpoBaHus. HecobcTBeHHble
NHTEerpasibl 0T HEOrPaHUYEHHbIX
yHKUNA. MPNNoXXeHNa NHTErpasnos.
BblyncneHne Npon3BOLHbIX U
AnddepeHLnanoB CIOXHbLIX DYHKLNN
HECKOJIbKUX NMepeMeHHbIX. BbldncieHne
NPOV3BOAHbIX HEABHbIX (DYHKLMA OAHOW 1
MonHbIN guddepeHumnan u | HECKObKMX NepemMeHHbIX.[TpuioxeHns
YacTHble MPOV3BOLHbIE thopmynbl Teitiopa K NCCaefoBaHNo
PYHKLUN HECKOJIbKINX (yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
nepemMeHHbIX.Pa3noxeHne | IKCTPeMyMbl DYHKLUUA. BbinyknoCTb,
[MddbepenLmManbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
25 W MHTErpaibHoe pagbl. Pag Tennopa. Pag AcuMmnToThl. O6Las cxemMa nuccnenoBaHuns
NCYNCHeHMe MaKnopeHa.ﬂepBog6pa3Haﬂ 1 MOCTpoOeHMA rpagukos.Teopema 0
1 HeonpeaesieHHbIN NPON3BOAHON UHTErpasia no BepxXHeMy
NHTerpan.OnpeneneHHbln | npeneny. ®opmyna HetoToHa-JleinbHuua.
MHTerpan.HecobCTBeHHbIE | 3aMeHa MepPeMEHHON B ONpeaesieHHOM
MHTerpasbl. IBONHbIE U NHTEerpa-Je n UHTerpuposaHme rno
TPOWHbIE MHTEerpasbl. YyacTaM.HecobCTBEHHbIN MHTErpa ¢
6ecKoHeYHbIM Npegenom
UHTerpmpoBaHus. HecobcTBeHHblE
NHTEerpasibl OT HEOrPaHUYEHHbIX
yHKUMA. NPUNIOXKEHNA NHTErpaos.
Teopus o
. Teopus BEPOSATHOCTEN 1 .

26 BEPOATHOCTEN U MaTeMaTUYeCKas Teopus BEpOATHOCTEN 1
MaTemaTnyeckas CTaTUCTVKA MaTemaTuyeckas CTaTUCTUKa
CcTaTUCTMKa
Teopus . Teopunsa BEpPOATHOCTEN 1 y

27 BEPOATHOCTEN U MaTeMaTUyYeCKas Teopunsa BepoATHOCTEN 1
MaTemaTnyeckas CTaTUCTVKA MaTemaThyeckas CTaTUCTUKa
CcTaTUCTUKa
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Teopua
BEPOSATHOCTEN ”

Teopusi BEPOSTHOCTEN 1

Teopus BEPOATHOCTENR U

28 MaTeMaTunyeckas 2
MaTemaTmnyeckas MaTeMaTuyeckas CTaTUCTUKa
CTaTUCTMKa
cTaTUCTMKa
Teopus Teopuns BEPOATHOCTEN U
BEPOSATHOCTEN ” P P Teopus BEPOATHOCTEN U
29 MaTeMaTnyeckas 2
MaTemaTmnyeckas MaTeMaTuyeckaa CTaTUCTUKa
CTaTUCTMKa
CTaTuCTMKa
Teopus .
y Teopus BEpOATHOCTEN 1 y
BEPOSATHOCTEN 1 Teopnsi BEPOSTHOCTEN 1
30 MaTeMaTunyeckas 2
MaTemaTmnyeckas MaTeMaTuyeckas CTaTUCTUKa
CTaTUCTUKa
CcTaTuCTmKa
Teopus .
. Teopus BEPOATHOCTEN 1 y
BEPOSATHOCTEN 1 Teopus BEPOSATHOCTEN 1
31 MaTeMaTunyeckas 2
MaTemMaTunyeckas MaTeMaTnyeckasa CTaTUCTrKa
CTaTMCTMKa
cTaTUcTmKa
Teopus .
BEPOSATHOCTEN ” Teopusi BEPOATHOCTEN 1 Teopuns BEpOATHOCTEN U
32 MaTeMaTunyeckas 2
MaTeMaTunyeckas MaTeMaTunyeckas CTaTUCTUKa
CTaTuCTMKa
cTaTUCTmKa
WToro 3a cemecTp: 32
WUToro: 64
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATUSA HE peann3ytoTcs.
4.3 Conep>XaHue NPaKTU4YeCKUX 3aHATUN
KonunuectBo
Copep>xaHue NPaKTUYECKOro 3aHATUA yacos /
Ne HauMmeHoBaHue TeMa npakTU4yeckoro )
(mepeyeHb AMOaKTNYEeCKUX eguHNLL: 4acoB B
3aHATUA paspena 3aHATUA .
paccMaTpuBaeMblX MOATEM, BOMPOCOB) | 3/IeKTPOHHOM
cpopme
1 cemecTp
PasnnyHble BUAbI YpaBHEHMWS MPSMOWN.
Yron mexnay npsiMmbiMu. Ycnosumsa
napanfienbHOCTN U NepreHanKYAapHOCTM
o Mpsimas Ha naockocTwU. BYX MPAMbIX.YI0N MeX ByMA
JlnHenHas anrebpa un P ABYX NP Ay ABY
y Mpamas n NI0CKOCTb B NJ0CKOCTAMMW. YCI0BUS NapaniesbHOCTK
1 aHaNTNYeCKON » 2
reoMeTpuM nNpocTpaHCTBe.[TOBEPXHOCTY | U NEPrNEeHANKYIAPHOCTY MJIOCKOCTEN.
2 nopapka. Yron mexxay npsMon 1 naoCKoCTbio.
YcnoBue napassieNlbHoCTu U
nepneHanKynsapHOCTU NPSMOA 1
MA0CKOCTK
BeKTOpHOE NpPON3BEaeHMe CBOICTBa BEKTOPHOI0 N CMELIAHHOro
BeKTOpOBM J; npou3ssefeHuns.JIMHeNnHaa 3aBUCUMOCTb U
P HEe3aBUCUMOCTb CMCTEMbl BEKTOPOB
. npunoxeHue.CmellaHHoe L
JInnenHas anrebpa un HekoTopble TeopeMbl 0 JINHENHON
y npousBefeHne BEKTOPOB 1
2 aHanTUYecKoun . 3aBucumocTu. basnc n pasmepHocTb 2
nX NpunoXxxeHue.JInHenHas .
reomeTpumn JINHENHOr0 NPOCTPaHCTBa.Pa3inyHble
3aBUCKMOCTb U 9
BUIbl YPAaBHEHUSA MPAMON. Yron mexay
He3aBUCUMOCTb CUCTEMb
BEKTOPOB npAMbIMA. YCNOBUSA MapaifienbHOCT 1
’ nepneHankynspHOCTY ABYX NMPSMbIX.
JInnenHas anrebpa u | JinHenHblie onepauun Hag CBOWCTBa CKaJIAPHOro
3 aHaJIMTNYECKON BeKkTopamu.CkanspHoe npon3seeneHns.CBONCTBa BEKTOPHOIO 1 2
reomMeTpun npousBeLeHne BEKTOPOB. CMeLUaHHOro Npoun3BeLeHns
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JInvenHas anrebpa un

Onpepenutenn 2 n 3

OCHOBHbIE CBOCTBA, MUHOP 1
anrebpanyeckoe gononHeHue. MoHaTre
06 onpegenuTese n-nopsaka v ero

4 aHaUTNYECKom nopsakos.Onepaunn Hapg BbluucneHune. x suasl. Anrebpa maTtpud,
reomeTpumn MaTpuLamMm. MuHop MaTpuubl. ObpaTHas MaTpuua.
PaHr maTpuubl. Onepaunn Hag,
MaTpULaMN.
Pa3nunyHbie BUAblI ypaBHEHUS MPSAMON.
Yron mexnay npsiMmbiMu. Ycnosus
rnapasnenbHoOCT 1 NepneHanKynspHOCTH
< MpsMas Ha NAoCKOCTMW. BYX MPSAMBIX.Yron Mex ByMs
JlnHenHas anrebpa un P ABYX NP Ay ABY
o MpsiMast n NNOCKOCTb B NA0OCKOCTAMN. YCNOBUSA NapaniensHoCcTn
11 aHaJINTUYeCKomn .
reoMeTpuM nNpocTpaHCTBe.[NOBEPXHOCTY | U NeprneHANKYIAPHOCTY MJIOCKOCTEN.
2 nopsagka. Yron mexxay npsamMon 1 naoCKoCTbio.
YcnoBue napassieNlbHoCTu U
nepneHanKynsapHOCTU NPSMOA 1
NA0CKOCTH.
Pa3nunyHblie BUAblI ypaBHEHUS MPAMON.
Yron mexnay npsiMmbiMu. Ycnosumsa
rnapasienbHOCT 1 NepneHanKynspHOCTH
. Mpamasa Ha Na0CKoCTN. BYX MPSAMbIX.Yron Mex BYyMS
JInHenHas anrebpa u P Asyx np Ay ABY
- MpsiMast n NNOCKOCTb B MAOCKOCTAMN. YCNOBUSA NapaniensHoCTn
12 aHaNTUYecKom .
reoMeTpuM nNpoCcTpaHCTBe.[MOBEPXHOCTY | U NePNEeHANKYIAPHOCTY MJIOCKOCTEN.
2 nopsifKa. Yron Mmexxzy npsaMon 1 naoCKoCTbio.
YcnoBue napassieNlbHoCTu U
nepneHanKynsapHOCTU NPSMONA 1
NAOCKOCTH.
Pa3nunyHblie BUAblI YpaBHEHUS MPAMON.
Yron mexnay npsMbiMu. Ycnosus
napannenbHOCTU 1 NeprneHanKyapHOCTY
. Mpamasa Ha NaoCcKoCTN. BYX MPSAMbIX.Yron Mex BYyMS
JInHenHas anrebpa u P Asyx np Ay ABy
o MpsiMast n NNOCKOCTb B NAOCKOCTAMN. YCNOBUA NapaniensHoCcTun
13 aHanTUYecKom o
reoMeTpuM npocTpaHCcTBe.MOBEPXHOCTY | U NeprneHANKYIAPHOCTY MJIOCKOCTEN.
2 nopsagka. Yron mexnay npsMon 1 naoCKoCTbHo.
YcnoBue napasssieNlbHoCTu 1
nepneHanKynapHOCTU NPSMOIA 1
NA0CKOCTH.
CBOWCTBa BEKTOPHOI0 1 CMELUAHHOr0
BekTopHOe npousseneHune N
npousseneHns.JInHenHasa 3aBUCUMOCTb ”
BEKTOPOB 1 UX
HE3aBNCUMOCTb CUCTEMbI BEKTOPOB.
. npunoxeHue.CmellaHHoe Lo
JInHelHas anrebpa u HekoTopble TeopeMbl 0 JINHENHON
z npov3BefieHne BEKTOPOB U
14 aHaJInTUYeCcKomn . 3aBUCUMOCTU. Basnc n pasmMepHoOCTb
nx npunoxeHve.JlInHenHas _
reomeTpumn JINHENHOr0 NPOCTPaHCTBA.Pa3nyHble
3aBUCUMOCTb U .
BUIbl YPaBHEHUSA MpAMON. Yron mexay
HEe3aBMCUMOCTb CUCTEMBI
BEKTOPOB npsMbIMA. YCNOBUSA NapaiienbHOCT 1
’ nepneHanKynapHOCTU ABYX MPAMBbIX.
CBOWCTBa BEKTOPHOI0 1 CMELUaHHOr0
BekTopHOe npousseneHune N
nponsseneHns.JInHenHasa 3aBUCUMOCTb ”
BEKTOPOB 1 UX
HE3aBNCUMOCTb CUCTEMbI BEKTOPOB.
. npunoxeHue.CmellaHHoe Lo
JInHelHas anrebpa u HekoTopble TeopeMbl 0 JINHENHON
z npon3BeLieHne BeKTOPOB U
15 aHaJINTUYeCcKoun . 3aBUCUMOCTU. Basnc n pasmMepHoOCTb
nx npunoxeHve.JlInHenHas .
reomeTpumn JINHENHOr0 NPOCTPaHCTBa.Pa3nyHble
3aBUCUMOCTb U .
BUIbl YPaBHEHUSA MpAMON. Yron mexay
HEe3aBMCUMOCTb CUCTEMBI
BEKTOPOB npsMbIMA. YCNOBUSA NapaiienbHOCT 1
’ nepneHanKynapHOCTU ABYX MPAMbIX.
CBOWCTBa BEKTOPHOI0 1 CMELUAHHOI0
BekTopHOe npousseneHune N
nponsseneHns.JInHenHasa 3aBUCUMOCTb 1
BEKTOPOB 1 UX
HE3aBUCUMOCTb CUCTEMbI BEKTOPOB.
o npunoxeHue.CmellaHHoe Lo
JInHelHas anrebpa u HekoTopble TeopeMbl 0 JINHENHON
z npov3BeLieHne BeKTOPOB U
16 aHaJInTUYeCcKomn . 3aBUCUMOCTU. Basnc n pasmMepHoOCTb
nx npunoxeHve.JInHenHas _
reomeTpumn JINHENHOr0 NPOCTPaHCTBa.Pas3inyHble
3aBUCUMOCTb U .
BUAbl YPaBHEHUSA NPAMON. Yron mexay
He3aBMCUMOCTb CUCTEMBI
BEKTOPOB npsAMbIMA. YCNOBUSA NapaifienbHOCT 1
’ nepneHanKynapHOCTU ABYX MPAMBIX.
JInHelHas anrebpa u | JInHenHble onepaunn Hag CBoWCTBa CKaJIAPHOro
17 aHaINTNYeCKON BekTOpamu.CkansapHoe npou3seneHns.CBoNCTBa BEKTOPHOIO 1
reomeTpumn npon3BefeHne BEKTOPOB. CMELLAHHOro Npon3BeneHNs
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JInHenHas anrebpa u

JInHelHble onepauuy Hag,

CBOICTBA CKaNspHOro

18 aHaJIMTNYECKON BeKkTopamu.CkanspHoe npon3seeneHns.CBONCTBa BEKTOPHOMO 1 2
reomMeTpun npoussefieHne BeKTOPOB. CMELLaHHOro Npoun3BeeHns
JInHenHas anrebpa u | JInHenHble onepaunn Hag CBOICTBa CKaNsipHOro
19 aHaNTNYECKON BekTOopamu.CkanspHoe npoun3seneHns.CBoNCTBa BEKTOPHOIO 1 2
reoMeTpun npousBefieHne BeKTOPOoB. CMeLLaHHOro Npoun3BefeHns
OCHOBHble CBOWCTBA, MUHOP 1
anrebpanyeckoe gononHeHue. MoHaTue
JInHenHas anrebpa u | Onpepenntenn 2 n 3 06 onpepennTene n-nopsaka u ero
20 aHaINTUYECKom nopaakos.Onepaunv Hag, BblYucneHne. x snabl. Anrebpa maTtpuu,. 2
reomMeTpun MaTpuLamMm. MuHop maTpuubl. ObpaTHas MaTpuLa.
PaHr maTpuubl. Onepaunu Hag,
MaTpuLaMu.
OCHOBHble CBOWCTBA, MUHOP 1
anrebpanyeckoe gononHeHue. MoHaTue
JlnnenHas anrebpa u | Onpepenntenn 2 n 3 06 onpepenuTene n-nopsaka u ero
21 aHanMTUYecKon nopsnakos.Onepaunm Hap BblyncaeHue.x sBuabl. Anrebpa matpuu,. 2
reomMeTpumn MaTpuLamMm. MuHop maTpuubl. ObpaTHas MaTpuLa.
PaHr maTpuubl. Onepauuu Hag,
MaTpuLaMu.
OCHOBHble CBOMNCTBA, MUHOP U
anrebpanyeckoe gononHeHue. MoHaTue
JlnnenHas anrebpa u | Onpepenntenn 2 n 3 06 onpepenuTene n-nopsaka u ero
22 aHaNMTUYecKon nopsgakos.Onepaunm Hap BblymcaeHue.x Buabl. Anrebpa matpuu,. 2
reoMeTpumn MaTpuLamMm. MuHop maTpuubl. ObpaTHas MaTpuLa.
PaHr maTpuubl. Onepauuu Hag,
MaTpuLaMu.
WToro 3a cemecTp: 32
2 ceMecTp
Mpon3BiaHasa BbICLUNX NMOPALKOB.
npdepeHumnan BbICLLIMX MOPALAKOB.
AnddepeHunansHoe Avdpepenu PAAK
Mpown3sngHas. YacTHasa npou3BoaHas. YacTHbIN
5 N NHTEerpasbHoe o 2
OunhdhepeHumnan. onddepeHuman. MNMonHbin
ncHnceHne
onddepeHuman GyHKLUN HECKObKNX
nepeMeHHbIX.
npdepeHumnansHoe Mpenen. CeovcTBa Npeaenos.
Avdpepeny Mpegnen. MNMpownssngHas. pen PeA
6 N NHTerpanabHoe nddepeHuman MponssogHas. AuddepeHunan. Tabnuua 2
ncHnceHne P ' NPOV3BOAHBIX 3/1eMEHTapHbIX (YHKLNN
Mpon3BagHas BbICLUNX NMOPSALKOB.
npdepeHumnan BbICLLIMX NOPALKOB.
OnddepeHunansHoe Ancpdepenu PAAK
Mpown3snaHas. YacTHasa npousBofHasA. HacTHbIN
23 N UHTerpasnabHoe . 2
OunhpepeHuman. andepeHuman. MNMonHbIn
ncHncneHne
angdepeHunan GyHKLUMN HECKONbKNX
nepeMeHHbIX.
Mpon3BiaHas BbICLINX NMOPSALKOB.
npdepeHumnan BbICLLIMX NOPSALKOB.
OnddepeHunansHoe Ancpdepenu PAAK
Mpown3snaHas. YacTHasa npousBofHasA. HacTHbIN
24 N UHTerpasbHoe o 2
NCUMCTIeHMe OnddepeHunarn. anddepeHunan. MoaHbIn
anddepeHunan PyHKLMN HECKONbKNX
nepeMeHHbIX.
Mpon3BngHas BbICLUNX NMOPSALKOB.
npdepeHumnan BbICLLIMX NOPSALKOB.
OnddepeHumnanbHoe g pepenu PARK
Mpown3snaHas. YacTHasa npou3sBofHasA. HacCTHbIN
25 N UHTerpasbHoe . 2
OnddepeHunan. onddepeHunan. MNonHbIn
ncHncneHne
anddepeHunan PyHKLUN HECKONbKNX
nepeMeHHbIX.
Mpon3BngHas BbICLUNX NOPALKOB.
npdepeHumnan BbICLLIMX NOPALKOB.
OnddepeHumanbHoe fvgpepenu PARK
Mpown3snaHas. YacTHasa npou3BofHasA. HYaCTHbIN
26 VI MHTErpasibHoe OnddepeHunan anddepeHuman. MNMosHbIN 2
ncyncneHune P ' P '

anddepeHunan PyHKLMN HECKONbKNX
nepemMeHHbIX.
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Mpon3BagHas BbICLUNX NMOPALKOB.
OunhdhepeHumnan BbICLUNX MOPAAKOB.

npdepeHumnansHoe .
Anddepenu MponssngHas. YacTHas nponssogHas. YaCTHbIN
27 N NHTEerpanbHoe o 2
NCUMCeHMe OnddepeHunan. onddepeHunan. MNosHbIA
andepeHuman PyHKLUN HECKObKNX
NepeMEHHBIX.
Mpoun3BngHasa BbICLLINX MOPSALKOB.
[IndbdepeHUnanbHoe OunhdhepeHumnan BbICLUNX MOPAAKOB.
MponssngHas. YacTHasa npou3sBoAHasA. YaCTHbIN
28 N NHTEerpasnbHoe o 2
JCuNCReHMe OuhepeHumnan. ondepeHuman. MNMonHbin
anddepeHuman GyHKLUN HECKOIbKINX
NepeMEHHBIX.
Mpoun3BngHasa BbICLLNX MOPSALKOB.
[ depeHUManbHoe OnddepeHuman BbICLLINX MOPALKOB.
MponssngHas. YacTHasa npou3BoaHas. YaCTHbIN
29 N NHTEerpasbHoe o 2
JCunCheHMe OnddepeHunan. onddepeHunan. MNonHbIn
onddepeHuman GyHKLUN HECKObKNX
nepemMeHHbIX.
Mpoun3BigHasa BbICLLINX MOPSALKOB.
[t depeHLanbHoe OnddepeHuran BbICLLINX MOPALKOB.
Mpown3sngHas. YacTHasa npon3BogHas. YacTHbI
30 N UHTerpasnbHoe o 2
JCunCheHMe OnddepeHunan. angdepeHunan. MNonHbIn
anddepeHunan yHKLMN HECKONbKNX
nepemMeHHbIX.
Mpoun3BgHasa BbICLUNX MOPSALKOB.
[InddepeHLansHoe OnddepeHuran BbICLLINX MOPALKOB.
Mpown3sngHas. YacTHaa npon3BogHas. YacTHbI
31 N UHTerpasbHoe o 2
JCunCheHMe OnddepeHunan. angdepeHunan. MNonHbIA
angdepeHunan yHKLUN HECKONbKNX
nepeMeHHbIX.
Mpoun3BiaHas BbICLLINX MOPSALKOB.
InddepeHLnansHoe AnddepeHuran BbICLLNX MOPALKOB.
MpounssngHas. YacTHasa npon3BogHas. YacTHbI
32 N HTEerpasibHoe o 2
JCYMCTeHe OunpepeHuman. andepeHuman. MNMonHbIn
angdepeHunan GyHKLUN HECKONbKNX
nepemMeHHbIX.
WToro 3a cemecTp: 24
3 cemecTp
OnddepeHunansbHble
YypaBHEHUA B NOJIHbLIX . .
b depenLmranax VIHTerpupyowmn MHOXUTENb. JInHeHbIe
Nndbde EHLI,VIaJ'IbHIbIe O0AHOPOAHbIE YpaBHEHWS 2-ro nopsaaka C
P NPOV3BOJIbHBIMU KO3 (DULUEHTAMMU.
OunhdhepeHumnansHoe | ypaBHEHUSA BbICLLINX
. MeTop BapvaLmm NPon3BOJIbHbIX
7 N UHTerpasbHoe nopsiaKoB.JIMHEeNHble o 2
NOCTOSHHbIX. JINHENHbIE HEOAHOPOAHbIE
ncyncneHne 0[HOPOLHbIE
ypaBHeHWS 2-ro nopsifika ¢ NOCTOAHHbIMU
anddepeHumnabHble .
paBHEHNs 2-10 NOpAAKa Ko3(hpuumeHTamMu 1 NpaBon 4acTbio
y o ' crneumansHoro Buga
JInHenHble HeogHOPOAHbIE
ypaBHEHWA 2-ro no-psaKa.
TeopeMa cyLleCTBOBaHUSA U
e[IMHCTBEHHOCTN peLleHns 3aia4n Kowwm
[Nt depeHLnanbHble ANA yPABHEHNS, Pa3PeLIeHHOro
aBHeHNs | OTHOCUTE/NbHO NPOW3BOLHON. YpaBHeEHMUA
yp C pa3geneHHbIMU MEPEMEHHbIMMU.
nopagka.OoHopoaHble
OunhdepeHumnansHoe YpaBHeHUs C pa3gensowmMmncs
8 N UHTerpasnabHoe ,D,VId)(i)epEHLI,VIaJ'Ibt-IbIe nepemMeHHbIMN.YpaBHeHUA 2
ypaBHeHUs. JINHeHble ) '
ncHncneHne NpPUBOAALLMECH K OOHOPOAHbIM.

angpdepeHunanbHble
ypaBHEHNA NepBoro
nopaaka.

0606LLEHHO OAHOPOAHbIE YPaBHEHUS.
JINHenHble HEOOHOPO4HbIE YPaBHEHNS.
MeTon Bapuaumm NOCTOAHHON (MeToL
NarpaHxa). Metog bepHynnu.
YpaBHeHus bepHynau.
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Psanbl. Yucnosble paabl €

Yucnosble pafbl C NONOXKUTENbHLIMA

OnddepeHunansHoe | MON0XNTENbHBIMA WneHaMM. 3HaKoYepeayLIMecs psabl
9 N UHTerpasbHoe YaeHaMu. ) PRy P '
CteneHHble pagbl. Mpu3Haku
ncHncneHne 3HaKo4epenyoLnecs paabl.
CXOOUMOCTN.
CTeneHHble paabl.
Tabnunua 0CHOBHbIX (hopMy NI
WHTErpnpoBaHuns. 3aMeHa NepeMeHHbIX B
Neps0o6pazHas 1 HeornpeaeneHHoOM UHTerpase un
OuhdepeHumnansHoe He(F)JI'I e,u,gneHHbu?l MHTEerpmnpoBaHune no YyactsaMm. Teopema o
10 N UHTerpasbHoe P . NPOWN3BOAHON MHTErpaaa rno BepxHemy
nHTerpan.OnpenesieHHbIn .
ncyncneHne UHTerpan npegeny. ®opmyna HotoToHa-JlenbHuua.
pan. 3aMeHa nepeMeHHoN B onpenesneHHOM
NHTEerpasie u MHTerpupoBaHune no
YacTAmM.
OuhdhepeHumnansHoe Mpenen. CBoMCTBa Npenesos.
Mpepnen. NMpounssngHas.

33 N UHTerpasbHoe [ndbdepeHunan Mpomn3BoaHad. AnddepeHunan.Tabnuua
ncyncneHune P ' NPOU3BOAHbIX 3/1eEMEHTapPHbIX DYHKLNN
OnddepeHunansHoe Mpepen. CBONCTBa Npenesos.

Mpepen. MpounssngHas.

34 N NHTEerpasnbHoe nddepeHuman MponssogHas. AuddepeHunan.Tabnuua

ncyncneHune P ' NPOU3BOAHbIX /1eMEHTaPHbLIX DYHKLNNA
nphepeHymnaibHoe Mpepen. CBoncTBa Npenesios.
Andopepenuy Mpepen. NMpounssngHas. pea pea

35 N UHTerpasabHoe NncbdbepeHman Mpomn3soaHasa. AuddepeHumnan.Tabnmua
ncHncieHne ' NPOVN3BO4HBIX 31€MEHTapHbIX (YHKLNN
OuhepeHumnansHoe Mpenen. CBonCTBa NpeLesnos.

Mpegnen. MNponssngHas. 6

36 N NHTEerpasbHoe [ndbdepeHunan Mpomn3sonHada. AnddepeHunan.Tabnuua
ncHncneHne P ' NPOU3BOAHbIX 3/1eMEHTaPHbIX DYHKLNI
OuhdepeHumnansHoe Mpenen. CBoOMCTBa Npenesos.

Mpepnen. NMpounssngHas. 6

37 N UHTerpasbHoe [ndbdepeHunan MponssoaHas. AuggepeHunan.Tabnuua
ncHncneHne P ' NPOU3BOAHbIX 3/1EMEHTaPHbIX (DYHKLMIA
OnddepeHunansHoe Mpepen. CBONCTBa Npeaesnos.

Mpepnen. MpounssngHas.

38 N NHTerpanbHoe ndbdepeHunan MponssogHas. AuddepeHunan. Tabnuua

ncyncneHune P ' NPON3BOAHbIX 3/1eEMEHTaPHbLIX DYHKLINIA
nhpepeHymnansHoe Mpepen. CBoNCTBa Npeaesos.
Avdpepen Mpegnen. MNpownssngHas. pen Pea

39 N UHTerpasnbHoe Inddeperuman MpounssogHas. AuddepeHunan.Tabnuua

ncyncneHune P ' NPON3BOAHbIX 3/1eMeHTaPHbLIX DYHKLNNA
nhepeHumnaibHoe Mpepen. CeoncTBa Npenesios.
Avdpepen Mpegnen. MNpownssngHas. pen PeA

40 N UHTerpasbHoe NnchdepeHLman Mpown3soaHasa. AuddepeHumnan.Tabnmua
ncHnceHne P ' NPOU3BOAHbIX 3/1EMEHTaPHbIX (PYHKLIMI
OunhepeHumnansHoe Mpenen. CBoNCTBa NpeLesos.

Mpegnen. MNponssngHas. 6

41 N UHTerpanabHoe Inddeperuman MpomnssonHada. AnddepeHunan.Tabnuua
ncHncneHne P ' NPOU3BOAHbIX 3/1eMEHTaPHbIX DYHKLMIA
Teopusa .

. Teopus BeposATHOCTEN 1 .
BEPOATHOCTEN 1 Teopus BEPOATHOCTEN 1

42 MaTemMaTunyeckas
MaTeMaTunyeckas MaTeMaTuhyeckKas CTaTUCTUKa
CTaTUCTUKa cramicTika
Teopus .

. Teopus BEpPOATHOCTEN 1 .
BEPOATHOCTEN 1 Teopus BEPOATHOCTEN U

43 MaTeMaTnyeckas
MaTeMaTunyeckas MaTeMaTuhyeckas CTaTUCTUKa
CTaTUCTMKa cramicTika
Teopusa .

. Teopua BEpOATHOCTEN 1 .
BEPOATHOCTEN 1 Teopus BEPOATHOCTEN U

44 MaTemMaTnyeckas
MaTeMaTunyeckas MaTeMaTuhyeckas CTaTUCTUKa
CTaTUCTIKE CcTaTUCTUKa
Teopus .

o Teopusa BepOATHOCTEN 1 .
BEPOSATHOCTEN 1 Teopus BEpOATHOCTEN U

45 MaTeMaTunyeckas
MaTeMaTunyeckas MaTemaTunyeckas CTaTUCTMKa
cTaTUCTUKa cratncTika
Teopus o

< Teopunsa BepOATHOCTEN 1 .
BEPOSATHOCTEN 1 Teopus BEPOATHOCTEN U

46 MaTeMaTnyeckas
MaTeMaTunyeckas MaTemaTunyeckas CTaTuCTmKa
cTaTuCTMKa crarmcTika
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Teopusa .
o Teopusa BepoATHOCTEN U o
BEPOATHOCTEN N Teopvm BEPOATHOCTEN N
47 MaTeMaTnyeckas 2
MaTeMaTn4eckas MaTeMaTn4yeCckaa CTaTUuCTUKa
CTaTUCTUKa
CTaTUCTUKa
Teopusa .
. Teopurs BEpOATHOCTEN 1 .
BEPOATHOCTEN N Teopvm BEPOATHOCTEN N
48 MaTeMaTunyeckas 2
MaTeMaTun4yecCKas MaTeMaTun4yecCkaa CTaTUCTUKa
CTaTUCTUKa
CTaTUCTUKa
Wtoro 3a cemecTp: 40
WUtoro: 96
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboTbl
Bun Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue o paboTbi KonuyectBo
CaMoOCTOATEeJIbHOM
pa3sgpena paboTk! (NepeyeHb OMOAKTUYECKMUX e ANHNLL: Yyacos
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
1 cemecTp
NOArOTOBKA K
3K3aMeHy,
NOArOTOBKA K N
. MpuknagHble 3aga4vn IMHenHon anrebpobl.
JInnenHas anrebpa n Nekumam, y M
y CBoWncTBa JINHWIA BTOPOro nopsaka Ha
AHA/INTUYECKON MnoAroToBKa K . . 60
nnockocTn. CBOMNCTBa MNOBEPXHOCTEN
reomeTpun NPaKTU4YeCKnM
BTOPOro rnopsaka.
3aHATUAM,
CoCTaBJieHMe
KOHCMEKTOB
WToro 3a cemecTp: 60
2 ceMmecTp
NOAroTOBKa K
3K3aMeHy,
NOAroTOBKa K
npdepeHumanbHoe N | nekumam,
A depenu H MpunoxeHnsa gugppepeHLnanbHOro
NHTerpasnbHoe NoAroTOBKa K 60
NCYNCNEHMNS.
NcYyncneHmne NPaKTU4YeCKnM
3aHATUAM,
cocTaBJieHne
KOHCIMEKTOB
WToro 3a cemecTp: 60
3 cemecTp
NoAroToBKa K
3K3aMeHY,
NoAroToBKa K
nddepeHumnansHoe n | nekumsamM,
A depenu 4 MpunoxeHnsa guppepeHLnanbHoro
NHTEerpasnbHoe MoAroToBKa K 20
NcYnCNeHmns.
ncynceHne NpPakKTU4YeCKNM
3aHATMAM,
coCTaBneHune
KOHCMEKTOB
. | Teopus
Teopus BEPOATHOCTEN y y
BEPOATHOCTEN U Teopus BEPOATHOCTEN U
N MaTemMaTunyeckas 24
MaTeMaTnyeckas MaTeMaTunyeckas CTaTUCTUKa
CTaTUCTUKA
CTaTUCTUKA
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WToro 3a cemecTp: 44

UToro: 164

5. NMepevyeHb y4eOHOMU NnuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no
AucuunnuHe (Mmopynio)

Pecypc HTb
Ne Bubnuorpacduyeckoe onmcaHue CamrTy

n/n P (36C CamITY,

IPRbooks n 1.4.)
YyebHo-MeTOAMYECKOe 0becneyeHne

1 Mbiwkuc, A. . Jlekuumn no BbiCLLENn MaTeMaTuke : Yyeb.nocobue / A. 1. KHVKHBI oM
MbIWKKC .- 5-e n3a.,nepepab.n gon..- M., NlaHb, 2007.- 688 c. A

2 Mbiwkuc, A.l. Jlekuum rno BbicLen maTeMaTuke : Yyeb.nocobue / A. 1. KHKHbIA GOH
MbILWKKC .- 5-e n3a.,nepepab.n gon..- M., JlaHb, 2007.- 688 c. A

HocTtyn obyyatowmxcs kK 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpencTBOM NEKTPOHHON
NH(OpMaLMOHHON 0bpa3oBaTeNbHON Ccpelbl yHMBepcuTeTa U cata HTB Caml'TY no nornHy n naposto.

6. NMepevyeHb MH(POPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLLECTBJIEHUM
obpasoBaTenbHOro npouecca No gucuUnauHe (Moaynio), BKJlOYas nepeyeHb
nporpaMMHoro obecne4yeHus

Mpwn NpoBeAEHNN NEKLMOHHbIX 3aHATUI NCMONb3YETCS MynbTUMeLNAHOe 060pyaoBaHME.
OpraHun3oBaHo B3anMogencTeme oby4atollerocs u npenogaBaTens C UCMOJIb30BAaHNEM 31€KTPOHHOW
NH-hopMaLMoHHON 0bpa3oBaTeNibHOM Cpedbl YHUBEPCUTETA.

Ne Cnocob
HauMeHoBaHue MpoussopuTesnb
n/n pacnpocTpaHeHus
1 [ Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHblii)
Microsoft Windows XP Pro-fessional onepauunoHHaa | Microsoft
2 JInueHsnoHHoe

cucTeMa (3apybexHblii)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTh «MHTepHeT»,
npodeccuoHanbHbiX 6a3 paHHbIX, UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

No

n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna

1 | MaTemaTuka http://www.mathematics.ru/ Pecypcbl OTKpbLITOro
JocTyna

2 | MaTemaTuvKa http://www.mathematics.ru/ Pecypcel oTkpeITOrO
nocTtyna

8. OnucaHmMe MaTepuanbHO-TEXHNYECKON Da3bl, HEOOXOA4MMON ANA OCYLLECTBNEHUA
obpa3soBaTesbHOro npouecca No AucuuniaumHe (Moaynio)

JleKuMOHHbIE 3aHATUA
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YyebHas ayauTopus AJ1S MPOBELEHUS 3aHATUA NEKLMOHHOMO TWMa, TEKYLEro KOHTPOAS U MPOMEXYTOYHON
aTTecTauumn, oCHawéHHaa TEXHUYECKUMM cpeacTBaMu oby4yeHns, cayxalwmumm gna npencraBaeHuns yvyebHonm
NHhopMaLuun 6onblLon ayamTopun, Habop AEMOHCTPALMOHHOr0 060pyA0BaHNA: 3KPaH, MPOEKTOP, KOMMbIOTEP

MpakTuyecKkue 3aHATUA

KoMmnbloTepHbI Knacc - y4ebHaa ayouTtopusa A8 NPOBEAEHWS 3aHATUN CEMWHAPCKOro Tuna, KypcoBOro
NPOEKTNPOBaHMUA (BbIMONHEHUSA KYPCOBbIX PaboT), rpynmnoBbiX U MHAUBMAYAbHbIX KOHCY/bTaLMN, TEKYLLEro
KOHTPOJIA 1 MPOMEXYTOYHON aTTecTauumn, obopyaosaHHasa crneunanm3mpoBaHHoONn Mebenbio, KOMAbIOTEPHOW
TEXHUKOWN C OOCTYynoM B ceTb "IHTepHeT” 1 31IeKTPOoHHY0 MHMOopPMaLnoHHO-0bpa3oBaTenbHyo cpeay CamlTY
MarHWTHO-MapKepHOM JOCKON, KOMMIEKTOM JINLEH3NOHHOIO 1 cBOBOAHO pacnpoCTpaHAEMOro nporpamMMHoOro
obecneyeHns, yKasaHHOro B pasfese 6 HacToswen paboyei nporpamMmmbl

CamocTosATeNbHas pa60Ta

AyounTopusi, OCHalLleHHas KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbLIO MOAKOYEHNA K ceTn «/IHTepHeT» n C
[IOCTYMNOM B 3/IeEKTPOHHYO MH(OpMaLnoHHO-0b6pa3oBaTenbHyto cpeay CamlTY.

9. MeToaunyeckue matepuansbl

MeTognyeckue pekoMeHgauunn rpn pa60Te Ha JIeKUuunu

[lo NeKunmn CTyAeHT O0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYIO U HAayYHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeM, YTobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvawwmmcs coobllaeTcs TeMa NeKLumK, naaH, BONpockl, noajexatiune
PacCMOTPEHNIO, OOBOAATCA OCHOBHbIE NNTEPATYpPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, cooblaemblin
npenofaBaTeneM, [O/DKEH HE MPOCTO NPOCAYLWMNBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenseH B MamsaTu. MNpnucTynas K CayLaHnio HOBOro y4ebHoro
MaTepuana, nosie3HO MbICJIEHHO YCTAHOBUTL €ro CBSA3b C paHee M3yyeHHbIM. Cnens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLIEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoaMmo BCeq 3a
npenofaBaTesieM YMeTb BblAEeNsSTb OCHOBHbIE KaTEropuK, 3aKOHbI U ONPeaensiTh X CcolepXaHue, npobnemsi,
npennofiaraTb UX BO3MOXHbIE PELLUEHMNs, AOKa3aTeNbCTBa U BbiBOAbI. OCyLLeCTBAAS TaKyl paboTy, MOXHO
3Ha4YuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEKTUPOBaHNE U AalibHeNlee
n3yyeHue.

KoHCcnekTnpoBaHWe nekuuu nossonseT obpaboTaTb, CMCTEMAaTU3NPOBATb U JIyYlle COXPaHUTb
NoJyYeHHY MHDopMaLKo C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAaHOBUTb B MaMsATU OCHOBHbIE,
copeprKaTesibHble MOMEHTbI. TunnYyHasa ownbka, coBepliaemMas 0byyatoLWwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHMe
peyn npenofasaTens. Kak npasuno, Npu 3annucu «CJ0BO B C/I0OBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHMe,
aHann3 N cUHTE3 uHpopmauun. OTbrpas HY>KHYI MH(OPMALINIO, FTNaBHbIE MbIC/W, NPO6AEMbI, peLleHns 1
BbIBOAbI, HEOOXO0AMMO COKpaLLaTh TEKCT, CTPOUTbL €ro TakuM 06pa3oM, YTobbl MOTOM MOXKHO ObIJI0 IEFKO B HEM
pa3obpaTbCs. XKenaTtenbHO OCTaBMTb B paboynx KOHCMEKTaX Mo, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 pPEeKOMeHAOBaHHOW NUTepaTypbl, LOMNOJHAKLWME MaTepuan MPOCAYLWAaHHONW NleKuuun, a Takxe
nogyepkmBatowme ocoby BaXKHOCTb TEX UMM MHbIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NEKLUK
paboTa Haf KOHCMEKTOM He MOXXET CHMTATbCs 3aBepLleHHON. Hy>XXHO ellle BOCCTaHOBUTb OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTalMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCMOJIb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOOXOAUMBIA A9 CAMOCTOSTESIbHOM PaboThI.
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MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUA N0 AUCLUNANHE NPOBOAATCA B LLeNiaX BblpaboTKM MpakTUYeCKUX YMEHUN U
nprnobpeTeHnsa HaBbIKOB B peLleHnn NPoghecCcMoHas bHbIX 3a4ay.
PekomeHAayeTCs cnepytowas cxemMma NnoAroTOBKM K MPAaKTUYECKOMY 3aHSATUIO:
1. 03HakoMJeHMe C MJaHOM MNPaKTUYECKOro 3aHATUSA, KOTOPbIA OTpa)kaeT CoAepXKaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCNEeKTa Nekuuu;
3. YTeHue PeKoMeHO0BaHHON NUTepaTypsl;
4. NOAroTOBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYeCKOro 3aHATUS;
5. BbINOJSIHEHME TECTOBbIX 3aaHWi, 3a4a4y u ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCA MO BOMpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakTUYeCKUX 3aHATUA n (namn) nekuuin. B npouecce NoOAroOTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3yYeHWEe PeKOMEH0BaHHOM
NTEpaTypbl.

PaboTa CTyneHTOB BO BPeEMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
adKTUBHOE y4acCTune B o6cy>Ku,eH|/|v| KOHKPETHbIX CI/ITyaLI,VIIZ, CrnocobHOCTb Ha OCHOBE nony4YeHHbIX 3HaHUN
HaxoOnTb Haubonee 3hHEKTMBHbIE peLeHns NoCTaBAeHHbIX nNpobnem, ymeTb HaXxo4WUTb MOJIE3HbIN
[IOMOJSIHNTENbHBIA MaTepunan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTb BHMMaHWE Ha
OCHOBHbI€ MOHATWA, aNrOpPUTMbl, ONpenensaTb NPaKTUYECKY 3HA4YMMOCTb pacCMaTPUBaEMbIX BOMPOCOB. Ha
NPaKTUYeCKNX 3aHATMAX 0byYatoLmMecs OOJKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbiM MapameTpaM uau
BblpaboTaTb onpepesieHHble peweHns no o6bo3HavyeHHoN npobneme. 3afaHna MoryT ObiTb rpynnoBbie U
NHOMBUAOYaANbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblix 3afaHuUi, Lenen 3aHaTus, obLuen noaroToBKy
obyyatowmxcs npenofaBaTesib MOXET NoAcCKa3aTb 0byyYaloWmMMCs anropuTm peleHns nan nepsoe AencTeue,
UNn ykasaTb obliee HanpaBJsieHWe paccyXAaeHui. MonyyeHHble pe3ynbTaTbl 06CYy)KAalTCa C NO3ULUIA UX
aAeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHON CUTYaL MK,

MeToanyeckue pekomMeHagauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusauns camocToAaTeNbHOW paboThl 06y4YalOWMXCS OPUEHTUPYETCS HAa aKTUBHble METO[bl
OB/JlafeHUS 3HaAHWAMW, pPa3BUTUE TBOPYECKMWX cCrnocobHOCTel, Mnepexoh OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHWI0 C Yy4eTOM NoTpebHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4ebHuKamu, y4ebHbIMK NocobusiMn, Hay4yHOM, CNPaBOYHON NNTEepaTypon,
MaTepuanaMmn nepuoanyecknux n3gaHnin n HTepHeTa aBnasieTca Hanbonee achheKTUBHLIM METOLOM MOJSTyHeHNs
JOMOJIHATESIbHbIX 3HAHWUIA, NO3BOMSET 3HAYMTENbHO aKTUBM3MPOBAThL MPOLECC OBNAAEHWS MHGOpMaumnei,
crnocobcTByeT 6osiee rayboKoOMy YCBOEHMIO M3yYaeMoro matepuasna. Bce HoBble MOHATUS MO U3y4aeMon Teme
HeobX0AUMO Bbly4YNTb HAU3YCTb 1 BHECTU B F10CCAPWiA, KOTOPLIN Lienecoobpa3Ho BECTU C CaMOro Havana
N3yyYeHus Kypca.

CamocTosATenbHas paboTa peannsyeTcs:

® HEenocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUI;

® Ha NIeKUUSX, NMPAKTUYECKNX 3aHATUNAX;

e B KOHTAKTe C NpenofaBaTesieM BHE PaMOK pacrnuncaHus;

e Ha KOHCY/ibTaUWsX Mo y4yebHbIM BOMpocaM, B X04€e TBOPYECKUX KOHTAKTOB, NPV JMKBUAALUN
3aJJ,OJ1)KeHHOCTeIZ, NPW BbINOJTHEHUN NHONBUAYATbHbIX 3a,uaH|/||7| nT.n.,

e B OnbAMoOTEKE, AOMA, HA Kadedpe Npu BbINOJHEHUN 00yYatoWMMCA yYeOHbIX N MPAaKTUYECKUX
3ajav.

O HEeKTUBHbLIM CPeACTBOM OCYLIECTBAEHNS 06y4YaloWwmMMCs CaMoCToATeNbHONW paboThl fBASETCS
3NEKTPOHHas MHDOpMaLnoHHO-00pa3oBaTeNbHas cpefla YHUBepCUTETa, KoOTopas obecneynBaeT JOCTyn K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUMMNAUH (Momynen), NpakTUK, K U3OAHWUAM 31eKTPOHHbIX
H6UBNNOTEYHBIX CUCTEM.
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10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNAKMHE (Moaynio)

®DoHA OLLEHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.0.02.01 «MaTemaTunka»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.01 «MaTeMmaTuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums
dopMa obyueHus
Fop Havyana NoAroToBKU

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

24

09.03.01 NHbopMaTUuKa 1 BblHUCNTESIbHASA
TexHuKa

NHdopMaTrKa 1 BbIHMCNTENIbHAA TEXHUKA B
He(pTeXMMNYECKOM NPOM3BOACTBE

Bbakanasp

OyHas

2025

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

kahegpa "IHhopMaTnKa N CUCTEMBI
ynpasaeHunsa" (HO-UnCy)

Kahenpa "2/1eKTpo3HepreTuka,
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kop n
HauMeHOoBaHue
KOMMeTeHuuun

Kopn u HaumeHoBaHue
WHAUKATOPa AOCTUIXKEHUA
KoOMnNeTeHuuu

Pe3synbTaThl 06y4yeHus
(3HaTb, yMeTb, BNageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
BOCTUXKEHUS KOMNETEHLUH)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON
JesaTeNIbHOCTY

OMK-1.1 MpruMeHsAeT 3HaHuA
MaTeMaTUYeCKUX 1
eCTeCTBeHHbIX HayK B
npogeccMoHaNbHOM
LEeATEeNbHOCTU

Bnagetb 0OCHOBHbIMU
3aKOHaMW JINHENHOW anrebpbl
1 MaTeMaTM4eCckoro aHaamsa

3HaTb NIMHENHY0 anrebpy,
BEKTOPHYt0 anrebpy,
AHAJINTUYECKYI0 FreoMeTpuio,
BBeLleHMe B MaTeMaTU4YeCKnn
aHann3, gudepeHLnanbHoe
NCYUCIIEHNE, NHTEerpanbHoe
ncyncneHune, paabl,
0bbIKHOBEHHbIE
anddepeHumanbHble
YpaBHeHWS, TEOpUI0
BEPOSATHOCTEN U
MaTeMaTUYeCKyto CTaTUCTUKY.

YMeTb NpuMeHsTb
MaTemaTuyeckue MeTonbl v
MoLenv Ons pelleHuns
npoeccnoHabHbIX 3ajay.

YHN

BepCaJibHble KOMMNEeTEeHLNN

YK-1 CnocobeH
OCYyLLeCTBATb
MoucK,
KpUTUYECKNIA
aHanu3 n CMHTE3
UHQopMaLmu,
NPUMeHATb
CUCTEMHbI MOAXOA,
L4719 peLueHns
MOCTaBJIEHHbIX
3ajad

YK-1.1 BbinonHaeT nomck
HeobxoauMow nHhopMaLunu,
€€ KPUTNYECKUN aHanun3 un
obobLiaeT pesynbTaThl
aHanusa gns peleHns
MOCTaB/IEHHOW 3a4a4n.
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BnaneTb nepBuYHbIMU
HaBblKaMy Y OCHOBHbIMU
MeTo4aMu pelleHmns
MaTeMaTU4ecKux 3afay us3
LNCUUNANH
NpPoeCCUOHaIbHOI0 LKA U
ANCLMNANH NPOGUIIbHON
HanpaB/IeHHOCTH




3HaTb (YOPMYNPOBKM LiENEN,
KpUTEPWEB 1 NapameTpoB
MaTeMaTMYecKon moaenu ans
peLIeHUns 3aa4 UHXEHEPHON
NPaKTUKKU, METOAbI OLLEHOK
afleKBaTHOCTY
MaTeMaTUYeCcKon MoLenu no
CTerneHn cOOTBETCTBHUS
pe3ybTaToB, NOJYHYEHHbIX MO
MOZeNIN, AaHHbIM
3KCMeprMeHTa U TeCTOBON
3aa4un

YMeTb hopMysinpoBaTh
MaTeMaTU4Yeckmne mogenu ons
npencTassieHns 6a30Bbix
nprvKnagHbIX 3afay B
HepTexmMmMmmn4eckom
Npon3BOLCTBE

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeACTB 3aMnJlaHUPOBaHHbIM pe3yJibTaTaM

obyyeHus
TeKkyLiun
y Mpomex
Kop uHgukaTopa KOHTpPON
OueHo4YHble yTouYHas
BOCTUXXEHUSA Pe3synbTaThbl 00y4eHus b
cpeacTBa aTrecTau,
KOMMeTeHUUu ycneBsae s
MOCTH
OuddepeHumnanbHOe U UHTErpasibHOE UCUUCIEHnEe
3HaTb JMHENHY0 anrebpy, BEKTOPHYIO
OMK-1.1 MNpumeHseT anrebpy, aHanMTUYECKYO reoMeTpuio,
3HaHuWA BBELleHMe B MaTeMaTU4YeCKN aHanus, BOMPOCH!
MaTeMaTUYECKMX 1 npdepeHLmanbHoe ncHncneHune, .
aTeMaTuyec anddepeHy NPOMEXXYTOHHOIA Het Ja
€CTECTBEHHbIX HAayK B | MHTerpaabHoe Nc4nciaeHne, psaasl, aTTecTalMH
npoeccroHa bHON 06bIKHOBEHHbIE AntdepeHLmnanbHbIe
LesATesIbHOCTH ypaBHEHWs, TeOPUo BEPOATHOCTEN 1
MaTeMaTUYeCKYI0 CTaTUCTUKY.
BnapeTtb OCHOBHbLIMU 3aKOHaMM JIHEHON BOMPOCH!
NPOMEXYTOYHOM HeT [a
anrebpbl 1 MaTEMATNYECKOrO aHanu3a
aTTecTauunn
3HaTb JIMHEeNHy0 anrebpy, BEKTOPHYIO
anrebpy, aHanUTUYECKYIO reoMeTpuIo,
BBEAEHMWe B MaTeMaTUYeCKuii aHanums,
onddepeHUnanbHoe ncHncieHne, MpakTnyeckne la HeT
NHTEerpasbHOe NCHNCNEeHNe, paabl, 3aHATMA
0bbIKHOBEHHbIE ANt dhepeHLmanbHble
YPaBHEHUS, TEOPUIO BEPOSTHOCTEN 1
MaTeMaTUYeCKYI0 CTaTUCTUKY.
YMeTb NprYMeHsaTb MaTeMaTu4Yeckne MeTolbl 1
MpakTnyeckune
MOLENN ONS peleHns npodeccroHalibHbIX Ha HeTt
3aHATUSA
3ajau.
?_Ilgmchl E;cl)%?(gHT/leMTon 3HaTb (hOPMYINPOBKY LieNeln, KpUTepres u
MHEOPMALN cheé napaMeTpoB MaTeMaTUYeCKon Mogenun ans
P .’ peLleHns 3aaay NHXeHePHOW NPaKTUKN,
KPUTWYECKNI aHanus
MeTO[bl OLEeHOK afeKBaTHOCTH MpakTnyeckune
n obobLiaeT » Ja HeTt
e3y/IbTaTbl aHA/M3a MaTeMaTU4eCKor MoLesin No CTeneHn 3aHATMA
Enﬂ LIS COOTBETCTBMSA Pe3y/bTaToB, MONYYEHHbIX MO
P y MOZLENN, AaHHbIM KCMEPVMEHTA NN TECTOBON
NoCTaBJIEHHON
3ajaqu
3ajaun.
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YMeTb (hopMyanpoBaTb MaTeEMaTUYeckue

Moaenu ona npefnctasneHns 6a3oBbix MpakTuyeckne la Het
NPUKNaZHbIX 3aa4 B HEPTEXUMUYECKOM 3aHATUA
npov3BOACTBE
3HaTb (hOPMYINPOBKY LieNeln, KpUTepres
napamMeTpoB MaTeMaTMU4yeCcKon Mofenun s
elleHns 3afa4 HXeHepHOW NPakTUKY,
P A P P BOMPOCH!
MeTOAbl OLEHOK afJeKBaTHOCTU y
o NPOMEXYTOYHON Het Ja
MaTeMaTU4eCckon MoLenn no CTerneHn
aTTecTauum
COOTBETCTBUS Pe3y/IbTaTOB, MOJYYEHHbIX MO
MOAENN, AaHHbIM 3KCNepUMeHTa Uan TeCToBOW
3ajaqu
BnapeTtb NepBuYHbLIMN HaBbIKaMy 1
OCHOBHbIMW MeTOAaMW peLIeHns BOMPOCh!
MaTeMaTUYeCcKnx 3afay u3 JUCLUMIINH NPOMEXYTO4YHOM Het Da
npogeccMoHanbHOro LUKaa v ANCLUMINH aTTecTauum
NponIbHON HanpaBeHHOCTU
JiuHeiHas anrebpa n aHaAMTUYECKOK reoMeTpUum
3HaTb MHElHY0 anrebpy, BEKTOPHYIO
OMK-1.1 MNpumeHseT anrebpy, aHasMTUYECKYIO FreOMeTpuIo,
3HaHUS BBEAEHMe B MaTeMaTU4eCKuii aHanums, BOMPOCH
MaTeMaTUYeCKMX 1 npdepeHLmanbHoe NcHncieHune, y
aremariiec AndhepeH NPOMEXYTOYHOM Het [a
€CTEeCTBEHHbIX HayK B | MHTerpasbHoe ucyucneHve, paabl, aTTecTaLMM
npodeccroHa bHON 06bIKHOBEHHbIE AntdepeHLmnanbHbIe
LesTeNbHOCTH YPaBHEHUS, TEOPUIO BEPOSTHOCTEN 1
MaTeMaTUYeCKy0 CTAaTUCTUKY.
Lo BOMPOCH!
BnapeTtb OCHOBHbLIMU 3aKOHaMM JINHENHON y
NPOMEXYTOYHON HeTt Ha
anrebpbl 1 MaTEMATNYECKOrO aHanu3a
aTTecTauum
BOMpPOCH!
YMeTb NpyMeHsTb MaTeMaTudeckine Metogpl u | TPOMEXYTOHHON Het Aa
MOJENN AN peLieHns NpodeccroHanbHbIX arTectaunm
3afa4. MpakTrnyeckune
P Ja Het
3aHATUA
3HaTb MHerHyIo anrebpy, BEKTOPHYIO
anrebpy, aHaNTUYECKYIO FEOMETPWIO,
BBEAEHME B MaTeMaTUYeCKUA aHanums,
onepeHumansHoe NcYncieHune, MpakTnyeckune la HeT
NHTerpanbHOe UcHncneHne, pagbl, 3aHATUA
06bIKHOBEHHbIE AntdepeHLmnanbHbIe
YPaBHEHUS, TEOPUIO BEPOSTHOCTEN 1
MaTeMaTUYeCcKyto CTaTUCTUKY.
BnapeTb OCHOBHbIMU 3aKOHaMW IMHENHOW MpakTnyeckmne la HeT
anrebpbl 1 MaTEMaTNYECKOr0 aHaan3a 3aHATUA
YK-1.1 BeinonHsaeTt
MoncK Heobxoanmon
NH Mauum, eé
(hopmaLl 1, €€ YMeTb (hOpMySIMPOBaTh MaTeMaThyeckme
KPUTUYECKNI aHanun3
Moaenu ona npefncrasneHns 6a3oBbix MpakTuyeckne
n obobuiaeT JIE] Het
NPUKNaZHbIX 3aa4 B HEPTEXUMUYECKOM 3aHATUA
pe3ynbTaTbl aHaNM3a
npov3BOACTBE
ANS pelieHns
NoCTaBJIEHHON
3afauu.
3HaTb JOPMYJIMPOBKU LENEN, KPUTEPUEB U
napamMeTpoB MaTeMaTMU4yeCcKon Moaenun s
pelleHns 3alad UHXXEHEPHON NpaKTuKu,
MeTOAbl OLEHOK aJeKBaTHOCTU MpakTuyeckne fla Het
MaTeMaTU4eckon MoLenu no cTeneHn 3aHATUA

COOTBETCTBUA PE3YNIbTATOB, MOJIYH4EHHbLIX MO
Moenn, AaHHbIM 3KCNeEPUMeEHTa Uan TeCcToBOM
3aja4un
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Bnapetb nepBnUYHbIMN HaBblKaMn N
OCHOBHbIMW MeTOOaMWN pelleHns

MpakTnyeckune
MaTeMaThn4yeckux 3agay n3 gucLUnniImH 3aHATUS Oa HeT
NpogeccMoHaIbHOro LKA v GUCLUMIINH
NPoUIbHON HaMpPaBAEHHOCTH
3HaTb (hOPMYANPOBKY LieNel, KpUTepreB 1
napaMeTpoB MaTeEMaTUYeCKON Mogenn ans
peLleHns 3aaay NHXXeHEPHOW NPaKTUKN,
BOMPOCHI
MeTOobl OLEHOK afeKBaTHOCTK .
. NpoMeXXyTO4YHON Het Oa
MaTeMaTU4eCckon MoLEeNN No CTerneHn
aTTecTauun
COOTBETCTBMUA pPe3ynbTaToB, NOJIYYEHHbIX MO
mMoenu, AaHHbIM 3KCNEepMMEeHTa UM TeCTOBON
3apauu
Bnapetb NnepBUYHbLIMU HaBbIKaMu 1
OCHOBHbIMV METOLaMU peLleHns BOMPOCHI
MaTeMaTUYeCcKnx 3aday U3 AUCLUMINH NPOMEXXYTOYHOM HeTt Ha
NpPoghecCcMoHaNbHOro LMKNa v GUCLUMINH aTTecTauun
NPOogWSIbHOM HanpaB/JEHHOCTK
YMeTb (hopMyIMpoBaTbh MaTeMaTUYecKme BOMDOCH!
MoZenun ons npencrtaBneHuns 6a3oBbix P .
NPOMEXYTO4YHON HeTt Ha
NnpUKIagHbIX 3a4a4 B HEPTEXUMNYECKOM
aTTecTauun

nponssoacTtee

Teopus BeposATHOCTEN U MaTeMaTU4eC

Kaf CTaTUCTUKa

OMK-1.1 MNpumeHseT
3HaHuA
MaTeMaTUYeCKMX 1
€CTeCTBEHHbIX HayK B
npogeccroHanbHoOn
LeATeNbHOCTM

YMeTb NprMeHaTb MaTeMaTuyeckne MeToabl 1
MOZEeNU A8 peLleHns NpoeccroHanbHbIX
3ajav.

BnapeTtb OCHOBHbIMUN 3aKOHAMW IMHENHOW
anre6pb| N MaTeMaTn4eCKoro aHasansa

3HaTb JIMHENHy0 anrebpy, BEKTOPHYIO
anrebpy, aHanMTUYECKYIO reoMeTpuIo,
BBeOoeHNe B MaTeMaTUYeCKnn aHanns,
onddepeHuUnansHoe ncHnceHne,
NHTEerpasbHOe NCHNCNEHNe, PALbI,
0bbIKHOBEHHbIE ANt hepeHLmanbHble
ypaBHEHWs, TeOpUio BEPOATHOCTEN 1
MaTeMaTUYeCKYI0 CTaTUCTUKY.

YK-1.1 Beinonusert
Nnouck Heobxoanmonm
NHopMaLmm, eé
KpUTWYeCKNIA aHanus
n obobulaeT
pe3ynbTaThbl aHan3a
4Ns peLleHns
MoCTaB/IEHHON
3a4a4u.

BrnageTb NepBrYHbLIMU HaBbIKaMu 1
OCHOBHbIMW METO4AMV PEeLIeHUs
MaTEMaTMYeCcKMX 3a4ay U3 AUCLUMINH
NpodeccroHanbHOro LMKIa v ANCLUMMINH
MPOUILHOM HampaBIeHHOCTH

3HaTb (hOPMYINPOBKY LieNeln, KpUTepres 1
napamMeTpoB MaTeMaTMU4yeCcKon Moaenun s
pelleHns 3aay UHXXEHEPHON NpaKTuKu,
MeTO[bl OLEeHOK afeKBaTHOCTH
MaTeMaTU4eCKor MoLesin No CTeneHn
COOTBETCTBUS Pe3ybTaTOB, MOJYYEHHbIX MO
MOAENN, AaHHbIM 3KCNepUMeHTa Uan TeCToBOW
3afa4n

YMeTb popMyIMpoBaTh MaTeMaTNyeCcKue
MOLEeNu Ans npencTaBieHns 6a3oBbix
NPUKAAAHbIX 3aAa4 B HEPTEXUMUYECKOM
Npon3BOACTBE
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LUABJIOH TECTOBbIX 3A0AHUA

Hanpaenexune nogrotosku 09.03.01 «MHpopmaTuka 1 BeluncnnTenbHas TeXHMKa
Oucuunnuna: «MatemaTtuka»

MNepeveHb KOMMNETEHUNA U MHOMKATOPOB AOCTUXKEHUS KOMNETEHUUI, NS OLEHKN
chopMUPOBAHHOCTU KOTOPbIX McnosbayeTcs AaHHbin POC

Kon v HaumeHoBaHune Ko v HaumeHoBaHMe HAMKaTopa AOCTUXKEHUSA KOMMNETEeHLUM,
KOMMNeTeHLMn peanusyemMbie QUCLIMNITMHOWN
OlMK-1 CnocobeH NpUMeHSTb OlK-1.1 NpuMeHsIeT 3HaHUS MaTeEMaTUYECKUX N eCTECTBEHHbIX
€CTECTBEHHOHAYYHbIE U Hayk B NpodeccrnoHanbHON AeaTenbLHOCTH.

00l enHXeHepHbIE 3HaHWS,
MeToAbl MaTeMaTUYECKOro
aHanusa 1 MoAenMpoBaHus,
TEOPETUYECKOTO U
3KCNepuMeHTanbHoro
nccnenoBaHus B
npodeccnoHasnbHON
[EeATenbHOCTH.

Homep CopepxxaHue 3agaHuaA MpaBunbHLIN OTBET Ha
3agaHusa 3agaHue

1. MaTpuua — aTo... A
A) maTemaTuyecknn 06BLEKT, 3anncbiBaeMbin B BUge
NPSIMOYrONbHOM Tabnnubl 3NEMEHTOB KOMbLa UMK Nons
(Hanpumep, UenbIX, 4eNCTBUTENBbHBIX UM KOMMNEKCHbIX
yucen), KOTopbI NpeacTaBnsaeT coboN COBOKYMHOCTb CTPOK
M CTONGLOB, Ha NepeceyYeHnn KOTOPbIX HAXOASATCS ero
3MNEMEHTHI

B) MaTemaTnyeckuin oO6LEKT, 3anucbiBaemblli B BUae
KBaZpaTHOWM Tabnuubl, BCE 31EMEHTbI KOTOPOW, CTOSALLNE
BHE IMaBHOW AMaroHanu, paBHbl HYIHO;

C) maTemaTn4eckuin 0ObEKT, 3anncbiBaemMbli B BUAe
KBaZpaTHOWM Tabnuubl, 3N€MEHTbI FMaBHON guaroHanm
KOTOPOW paBHbl eQUHULIE MONsi, @ OCTalbHbIE PaBHbI HYITHO;
D) npsimoyroneHas Tabnuua;

2. YMHOXaTb Ha YMCIIO MOXHO: A
A) niobyto maTpuuy;

B) TONbKO MaTpuLy-CTPOKY;

C) TonbKko maTpuuy-cTonbed;

D) TONbKO NPAMOYTOSIbHYI0 MaTpULLy;
E) TonbKO kBagpaTHy0 MaTpuuy.

3. MNepemMHOXaTb MOXHO MaTpULbI: D
A) noboro pa3mepa;

B) TonbKO KBagpaTHblE MaTpULbI;

C) TONbKO €AUHNYHBIE MaTpULbI;

D) maTpuupbl Takue, 4YTO NEBbIi COMHOXUTENb UMEET
CTONBbKO CTOMOLOB, CKOJIbKO CTPOK Y MPaBOro COMHOXMWTENS.

4, Onpepenurernb BblUUCSETCSA: D
A) ons nobon maTpuubl;

B) TonbKo AN AnaroHanbHOW MaTpuLbl;
C) TonbKO ANS NPsIMOYrofbHOW MaTpULIbl;
D) Tonbko Ansi KBagpaTHOM MaTpuubl.

5. KBagpatHaa matpuua ¢ HyrneBomn CTPOKOW UMeeT C
onpefenuTernbs paBHbIi:
A)l,;
B)2;




C)0;
D)-1.

TpaHcnoHMpoBaHHas KBagpaTHas MaTpuua MMeeT
onpegenqTens:

A) paBHbIl ONpeaenuTento NCXOAHON MaTpuLbl;
B) paBHbIn O;

C) paBHbIn 1;

D) paBHbIn -1.

O6patHas maTpuua cylecTByeT aons:

A) nobor maTpuubl;

B) nto6own kBagpaTHOM MaTpuLbl;

C) HyneBon maTpuupbl;

D) ntobori kBagpaTHOW HEBBIPOXAEHHON MaTpULbI.

Cuctema nuHenHbIX ypaBHEHWI UMEET peLleHne Toraa u
TONbKO TOrga, Korga:

A) paHr MaTpuLbl cucTeMbl bonblue paHra pacLuMpeHHow
MaTpuLbl CUCTEMbI;

B) paHr MaTpuubl cuctembl BonbLue paHra pacLUMpeHHON
MaTpuLbl CUCTEMbI Ha 2;

C) paHr MaTpuubl CUCTEMbI MeHbLLIE paHra pacLUMpeHHON
MaTpuLbl CUCTEMBI Ha 1;

D) paHr maTpumubl CUCTEMbI MEHbLLE paHra pacLuMpeHHon
MaTpuLbl CUCTEMbI;

E) paHr maTpuvubl CUCTEMbI paBeH paHry pacLUMpeHHOM
MaTpuLbl CUCTEMBI.

Mpn yMHOXeHMN maTpuubl Ha 0B6paTHYIO K HEW Nony4aeMm:
A) eanHUYHYI0 MaTpuLy;

B) HyneByo maTpuuy;

C) ouaroHanbHyto MaTpuuy € pa3nnyHbiMK dNeMeHTaMn Ha
rmaBHOW AuaroHanu.

10.

Cucrtema nMHenHbIX ypaBHEHUIN Ha3blBaeTCA OQHOPOAHOWN,
€Crnv ee npasasi 4acTb:

A) paBHa HyNeBOMY BEKTOPY;

B) oTnn4yHa OT HyNEBOro BEKTOPA;

C) npaBasi 4acTb COCTOMT TOMbKO U3 €OMHULL.

11.

MeTog Kpamepa npMmeHum ans peleHns cCMCcTeMmbl
NVHENHBbIX YpaBHEHWI, eCnun:

A) maTpuua cuctemsbl nobas kBagpaTHas;

B) MmaTpuua cucTtembl COCTOMT TOMbKO U3 -1;

C) maTpumua cncTembl COCTOUT TOMBKO N3 €ANHUL;

D) maTpuua cucteMbl KBagpaTHas U HEBbIPOXAEHHAS.

12.

MaTpuyHbI MeETOA NPUMEHMM AN PELUEHUS CUCTEMBI
NVHENHbIX YpaBHEHWI, ecrnu:

A) maTtpuua cuctemsl nobdasi;

B) MaTpuua cucTemMbl COCTOUT TOSMbKO U3 €ANHNLL;

C) maTpuua cuctembl KBagpaTHasi U HEBbIPOXAEHHaS;
D) maTpuua cucteMsbl ntobas KBagpaTHas.

13.

MeTopg Naycca npumeHuM Ansi pelleHns CUcTeMb
NMHENHBbIX YpaBHEHWI, eCrun:

A) maTpuua cucteMbl KBagpaTHas U HEBbIPOXAEHHAS;
B) matpuua cuctemol niobas;

C) maTpuua cuctembl COCTOUT TOSNbKO U3 -1;

D) maTpuua cucteMsbl Ntobas KBagpaTHas.

14.

PaHr matpuupl aTo

A) Kora OHM nexart Ha NepeceKatLmnXcsl MIOCKOCTSX;
B) korga ux 4BOMHOE BEKTOPHOE Npoun3BefeHne paBHoO
Tpewm;

C) Ux cMellaHHoe Npon3BefEeHNEe PaBHO HYITHO.




D) UX BEKTOPHOE MPOM3BEAEHNE PABHO HYIO

15. BekTop — a70...
A) HanpaBneHHbIN OTPE30K NPSMON, T. €. OTPE3OK,
UMEILLNIA ONNMHY PaBHYIO eANHNLIE N NOMNOXUTENBHOE
HanpasneHue;
B) aT0 HanpaBneHHbIN OTPE30K NPSIMON, T. €. OTPE3OK,
NUMEILNA onpeaeneHHyo AnNvHy 1 onpeaeneHHoe
HanpasneHue;
C) nMHMA KOTOpas He NCKPUBNSIETCH, HE MMEET HU Ha4vana,
HW KOHLIa, €€ MOXHO BeckOHeYHO npodorkaTb B obe
CTOPOHBbI;
D) nuHusA, koTopas He UCKPUBNSAETCS, UMEET Hayarno, HO He
MMeeT KoHLa.

16. [lBa BekTOpa nepneHAaMKynspHbl Torga v Tonbko Toraa,
korga:
A) nx oBONHOE BEKTOPHOE MPOn3BeAEeHNEe PABHO HYIIO;
B) nx ckansipHoe Npoun3BeAeHNE paBHO HYIHO;
C) ux BEKTOpPHOE NPOM3BEAEHNE PABHO HYIIO;
D) nx ckansapHoe npou3BefeHne OTIIMYHO OT HynNS.

17. Tpu BekTOpa KOMNaHapHbl Toraa 1 TofNbKO Toraa, Korga:
A) Korga oHuM nexar Ha nepeceKatoLLMXCs NITOCKOCTAX;
B) korga ux gBOMHOE BEKTOPHOE NpOu3BeaeHre paBHO
Tpew;
C) ux cMeLLiaHHOE NPOV3BEAEHNE PABHO HYIHO.
D) nx BeKTOpPHOE NPOM3BELEHNE PABHO HYIO

18. OTmMeTWTb HecylecTByOLWEee Ha3BaHNe ypaBHEHUS NPSMOMN
Ha NIIOCKOCTU:
A) KaHOHUYECKOE;
B) napameTpunyeckue;
C) B oTpeskax;
D) cnnHoganbHoe.

19. [lBa BeKTOpa KOnnMHeapHble Toraa v TofbKo Toraa, Koraa:
A) nx BEKTOPHOE NPOM3BEAEHUE PABHO HYIHO;
C) nx koopauHaThl NPSMO NPOMOPLMOHASbHbI;
D) nx ckanspHoe Npou3BefeHne OTIMYHO OT HynNS.

20. OpT BEKTOPOM Ha3sblBaeTcs
A) BEKTOpP HOPMMPOBAHHOIO NPOCTPAHCTBA, ANMHA KOTOPOro
paBHa Hynto;
B) BEKTOp HOPMMPOBAHHOTO NPOCTPAHCTBA, AfIMHA KOTOPOro
paBHa eguHULE;
C) ynopsgoyeHHas napa To4eK eBKNnuaoBa NpoCTPaHCTBa;
D) aTo HanpaBneHHbIN OTPE30K NPSMOK

21. OO6Lee ypaBHEHME NIIOCKOCTH
A) Ax+By+Cz+D = 0;
B) Ax+By+Cz+D = 1;
C) x+y+z+D =0;
D) x+y+z+1 =0

22. BenuunHa Ha3biBaeTcs 6eckoHeyHo marnon (BM) ecnu
A) eé npegen paBeH Hymno
B) eé npepen paBeH 6eckoHeYHO
C) eé npenen paBeH KOHCTaHTe
D) eé npegen paBeH He cyllecTByeT

23. BenuunHa Ha3biBaeTcsa 6eckoHeyHo 6onbLion (BB) ecnun
A) eé npegen paBeH Hymno
B) e€ npenen paBeH 6eCKOHEYHO
C) eé npeen paBeH KOHCTaHTe
D) eé npegen paBeH He cyllecTByeT

24, YacTHON Npon3BogHON YHKLNN HECKOSTbKNX NEPEMEHHbIX

Ha3blBaeTCA:




A) Npou3sBogHasi OT YaCTHOro apryMeHToB OyHKLUUK;

B) nponssoaHas oT NpousBefAeHUs apryMeHToB OYHKLUW;
C) npoussogHas oT norapmcma YacTHOro aprymeHToB
PyHKLMK;

D) npon3sogHas oT yHKLUM NpK YCIOBMK, YTO BCE
apryMeHTbl KpOMe OHOrO OCTalTCA MOCTOAHHBIMMY;

E) nponsBogHas OT pyHKUUM NpK yCNoBMK, YTO BCE
aprymeHTbl OCTaloTCH NOCTOSAHHBIMMU.

25. MNponsBogHasa pyHKLMKM onpeaenseT: E
A) nameHeHne yHKLMN NpU 3a4aHHOM N3MEHEHWM
aprymMeHTa;

B) nsmeHeHune aprymeHTa npu 3afaHHOM U3MEHEeHUN
yHKLNW;

C) nameHeHue aprymeHTa npv 3afaHHOM 3Ha4YeHUU
PyHKLMK;

D) nameHeHne yHKLMM NpKU 3a4aHHOM 3HaYEeHU
apryMeHTa;

E) ckopoCTb n3aMeHeHust YHKLUM NPU M3MEHEHUN
aprymeHTa.

26. Bonpoc: B yem 3akntoyaeTcsi reoMeTpu4eckuin n FeomeTpryeckmin cMbich
MeXaHUYeCKUN CMbICA MPOU3BOAHON, U Kak OH MOMOraeT B NPON3BOAHON 3aKrtoyaeTcst
NMOHVMaHNN U3MEHEHUS PYHKUMN? B 3Ha4eHW TaHrexca yrna

HaKMoHa KacaTenbHOM K
rpadouky dyHKUUN B
JaHHOWN TOYKe, a
MeXaHU4YeCKUN CMbICH
CBS13aH CO CKOPOCThbHO
N3MEHEHWs1 BENUYMHDI.
MoHnmMaHme npon3BoaHOM
rnomoraeT OLEeHUTb,
Hackonbko BbICTPO Unn
MeaneHHO YHKLNS
MeHSeTCH B JaHHOW TOYKe,
W NpeackasaTb ee
noBefeHue B
onmnanexauwmx To4Kax.

27. Bonpoc: Kakum 06pazom MOXXHO MPOBECTU 3aMEHY 3ameHa nepemeHHon B
nepeMeHHO B onpeaeneHHOM UHTerpane u kakue onpeneneHHoOM UHTerpane
OCHOBHble METOANKM UCMOb3YIOTCA A51S 9TON uenu? nposoanTcA Ansa

yrpoLeHns
WHTErpMpoBaHus unu
npuBeaeHus nHTerpana kK
cTaHgapTHOMY Buay.
O6bIYHO Mcnonb3yeTca
MeTo[ NoACTaHOBKU, rae
BBOAMTCSI HOBasi
nepemeHHas, u
COOTBETCTBYIOLLMM
obpas3om MeHsaTCA
npeaensl UHTErpUPoOBaHNS
n anddepeHuman.

28. Bonpoc: KakoBbl OCHOBHbIE METOAbI PELLEHNSA CUCTEM OcHoBHbIE MeTOAbI

NVHENHBbIX YPaBHEHWI, U B YEM 3aKNIOYaETCs UX CyTb?

peLueHns cnuctem
NVHENHbIX YypaBHEHWI
BKIIOYAOT MeToa
Kpamepa, metop Maycca u
meTon obpaTHOM MaTpuLibl.
MeTton Kpamepa ocHoBaH
Ha BbIYUCIEHNM
onpegenuTenen maTpuu,
meTtog Naycca npumeHsaeT




nocriegoBaTerbHble
npeobpasoBaHus K
cucTeme Ans ynpoLieHus
ee [10 TpeyronbHoro B1aa,
a meTtop obpaTHomn
MaTpuLbl UCMONb3yeT
cBoWicTBa o6paTHbIX
MaTpuL, ANS HAXOXAeHNs
peLleHnst CUCTEMBI.

29.

Bonpoc: Uto Takoe BEKTOpPHOE 1 ckansipHoe npovsBegeHne
BEKTOPOB, U KaKOBbl X OCHOBHbIE cBoncTBa U I'IpI/IMeHeHVIﬂ?

CkansipHoe npoussegeHve
BEKTOPOB - 3TO YNCIO,
nony4yeHHOe YMHOXEeHMEeM
ONVH BEKTOPOB Ha KOCKHYC
yrna mexagy HUMu.
BekTtopHoe npoussegeHune
BEKTOPOB - 3TO HOBbIN
BEKTOp,
nepneHanKynsapHbIi
MMOCKOCTU AaHHbIX
BEKTOpOB, C AJIMHOW
paBHOW nnowagu
napannenorpamma,
MOCTPOEHHOTO Ha 3TUX
BeKTopax. OTu
npou3BeneHns UMetoT
MHOXECTBO NPUMEHEHN,
BKIOYas reomeTpuio,
$U3NKY 1 aHanus.

30.

Bonpoc: Yto npeactaensieT coboi NMHENHOE BEKTOPHOE
NPOCTPAHCTBO W KAaKOBbI €r0 KIMOYEBbIE XapaKTEPUCTUKN?

JInHenHOe BEKTOpHOE
NPOCTPaHCTBO - 3TO
MHOXXECTBO 3MEeMEHTOB,
Ha3blBaEMbIX BEKTOpPaMU, C
onpeneneHHbIMN Ha HEM
onepauusaMm CrioxXeHust n
YMHOXEHUSI Ha YnCIo,
yOO0BMNETBOPAOLLMMU
onpegernieHHbIM akcnomam.
KntoueBbiMn
XapakTepucTukamm
SABMSAOTCA NOHATUSA
JINHENHOW 3aBUCUMOCTMH,
Gasunca 1 pa3amepHOCTH.

31.

Bonpoc: OnuwimnTe pasnuyHbie BUAblI YpaBHEHUI NPAMON Ha
MAOCKOCTU N X OCOBEHHOCTH.

Mpsimasi Ha nnockocTH
MOXeT ObITb OnMcaHa
pasnuyHbIMU BUOAMMU
ypaBHEHUN: 0OLLMM,
KaHOHUYECKMM,
napaMmeTpUYeCKnM U
HopManbHbIM. Kaxkabii BUA
ypaBHEHUs noaxoauT Ans
pasHbIX 3aga4 N UMeeT
CBOW 0COBEHHOCTH.
Hanpumep,
napameTpuyeckoe
ypaBHeHue yaobHo ans
rpadnyeckoro
npeacTaBneHns ABUXKEHUS
C MOCTOSAHHOW CKOPOCThIO.

32.

Bonpoc: B 4em 3akntoyaeTcs reomeTpudeckas
WHTepnpeTauns CKansipHOro NpoM3BeAeHNs1 BEKTOPOB U €ro
csoncrtea?

"eomeTpunyeckoe
npeacraBneHue
CKansipHOro Npov3BeaeHust
BEKTOPOB COOTBETCTBYET
YMHOXEHUI0 ANUH




BEKTOPOB Ha KOCWHYC yrna
mexay Humu. CeoiicTa
CKansipHOro Npov3BeaeHust
BKIOYaloT
KOMMYTaTUBHOCTb,
ANCTPUBYTUBHOCTb
OTHOCUTESNBHO CIOXEHUS]
BEKTOPOB U
accounaTUBHOCTb
OTHOCUTENBHO YMHOXEHUS
Ha cKansp.

33.

Bonpoc: Kak onpeaenuts yron mexay ABYMsi MOCKOCTSIMM
N Kakve ycrnoBusi Heo6xoAMMbl N5 UX NapannensHoOCTU 1
nepneHanKynspHoCcTn?

Yron mexay AByms
NIIOCKOCTAMM
onpenenseTcsa Kak yron
MeXay X HopmarnbHbIMU
BekTopamu. nga
napannenbHoCcTn
NIIOCKOCTEN UX
HOpMarnbHble BEKTOPbI
JOMKHbI ObITb
KONnuHeapHsbl, a ans
nepneHanKynsapHoOCTH -
OPTOrOHarsbHsbI.

34.

Bonpoc: KakoBbl OCHOBHblE CBOMCTBa BEKTOPHOIO U
CMeLLaHHOro NPou3BEAEHNS M B KaKMX 3agadvax oHu
HaxoasaT NnpuMeHeHue?

BekTopHoe npousseneHune
BEKTOPOB JaeT BEKTOop,
OPTOroHanbHbIN 060MM
NCXOOHbIM, C ANMHOW
paBHOW Nnowjaam
napannenorpaMmma,
06pa3oBaHHOro 3TMMM
BekTopamu. CMeluaHHoe
npousseneHne Tpex
BEKTOPOB paBHO 00beEMY
napannenenuneaa,
MOCTPOEHHOTO Ha 3TUX
BeKTopax. OTu
npou3seneHns
NCMOMb3ylOTCS B
reoMeTpun, MEXaHUKE U
Opyrmx obnacTax ans
peLleHns pasnnyHbIX
3agav.

35.

Bonpoc: YTo Takoe nuHeriHasi 3aBUCUMOCTb 1
HE3aBUCHMMOCTb CUCTEMbI BEKTOPOB, N Kakme OCHOBHbIE
TEopeMbl CBSA3aHbl C 3TUMU MOHATUSIMN?

BekTopbl Ha3biBatoTCS
JTIMHENHO 3aBUCUMbIMN,
€CIV OAVH N3 HUX MOXeT
ObITb BbIpaXXeH Yepes
koMOMHauuo gpyrux. Ecnu
Takoe BblpakeHue
HEBO3MOXXHO, OHU JIMHENHO
He3aBucumbl. OgHa n3
KMntoYeBbIX TEOPEM FMacuT,
4yTO B ntobon cucteme
BEKTOPOB, KOTOpas
Oonblue 6a3nca
BEKTOPHOIO NPOCTPaHCTBA,
HangeTcsa NMMHENHO
3aBMCUMbIN BEKTOP.

36.

Bonpoc: B yem 3akntovaetcs metoq Kpamepa ansa peweHus
CUCTEM JNIMHEWHBLIX YPAaBHEHWUN, N KaKne ycrioBus
Heo6XxoauMbl Ans ero NPUMeHeHNs?

MeTog Kpamepa ocHoBaH
Ha BblY4MCNEHUN
onpegenutenen. ns
pEeLLEeHNs CUCTEMbI C
NMOMOLLLbIO 3TOr0 MeToaa
HeobxoauMo, YToObI




onpeaenuTen OCHOBHOM
MaTpuLbl cUCTEMbI Bbin
HeHyneBbIM. B aToM
crny4vae pelleHust CUCTEMbI
MO>XHO HaNTU Kak
OTHOLLEHne
onpegenuTens,
COCTaBIIEHHOrO 13
cTon6bL0B OCHOBHOM
MaTpuLbl C O4HUM
3aMeHeHHbIM Ha cTonbel,
CBOOOHbIX YNEHOB, K
onpegenuTento OCHOBHOM
MaTpulbl.

37.

Bonpoc: Yto npeacraensioT cobov YacTHble NPOM3BOAHbIE
PYHKUMMN HECKOMNbKUX MEPEMEHHbIX U KakoBa UX porb B
anddepeHunanbHOM CYNCNEHNN?

YacTHble Npon3BoaHble
OYHKLNN HECKOMBbKNX
nepemMeHHbIX NOKa3bIBaloT,
Kak uameHsieTcs pyHKLMA
npu N3MEHEHNN OOHON 13
€€ NepemMeHHbIX npu
dukcauum octanbHbiX. OHK
UrparoT KITHYEBYIO POSlb B
aHanuse n nsy4yeHum
MHOIOMEPHbIX PYHKLMIA,
No3BOMNASA NOHATb
HanpaBneHus
HanbonbLIero n
HaUMeHbLUEro N3MeHeHus

dyHKUUK.

38.

Bonpoc: KakoBo npumeHeHune copmynbl Ternopa B
nccneaoBaHnUn PYHKUNN, U Kak C ee MOMOLLbIO
aHanM3npoBaTb 3KCTPEMYMbI U TOYKM nepernba oyHKUMn?

dopmyna Tennopa
no3eonsieT NpuoIMXKeHHO
BblpasnTb OYHKLNIO B
OKPECTHOCTW TOYKM Yepes
NONMHOMMAnNbHLIN PAA.
3T0 nonesHo Anga aHanusa
nokanbHOro NoBeaeHus
dyHKumn. MNMponseoaHsle,
Bxogswme B pag Teunnopa,
nomoraroT onpeaennTb
3KCTPEMYMbI (MAKCUMYMBbI,
MUHUMYMbI) U TOYKN
nepernda dyHKUUR, a
Takke nccnenoBaTtb
BbIMYKITOCTb N BOTHYTOCTb.

39.

Bonpoc: Yem otnmyaeTca HeCOBCTBEHHbIN UHTErpan ¢
BGeCcKOHEeYHbIM Npegenom NHTErpUpPoOBaHUs oT
HecobCTBEHHOro NHTerpana ot HeorpaHNYEeHHbIX PYHKLUMA?

HecobcTBEeHHbIN MHTErpan
¢ BeckoHeYHbIM Npeaenom
WMHTErpupoBaHUs 03Ha4aerT,
4YTO OAMH nnu oba npepena
WHTErpMpoBaHus
CTpeMsTCs K
BGeckoHeuHocTU. B cnyyae
HecobCTBEHHOrO
WHTerpana ot
HeorpaHUYeHHbIX OYHKLNIA
PYHKLMSA CTaHOBUTCS
HeorpaHU4eHHOW B
npegenax HeKOTOpPOro
nHTepBana
NHTErpPUpPOBaHMUS.

40.

Bonpoc: Kakum 06pa3om nuHerHble onepawumm Hag,
BEKTOPaMU NPUMEHSIIOTCS B reoMeTpun u usnke?

JInHenHble onepauun Hag
BEKTOpaMMU, Takme Kak
CNOXeHWE N YMHOXeEHME Ha
cKkansap, UMeKT MHOXECTBO




npumeHeHun. B reomeTtpun
OHW MO3BONSAOT Bblpa3nTb
pasnuyHble
reoMeTpuyeckne oo beKThbl
n nx npeodbpasoBaHus. B
du3nKe BEKTOPbI U NX
NVHEenHbIe onepawumm
ncnonb3ylTca Ans
ONMCaHWs PasnuYHbIX
PU3NYECKMX BEMNNYNH,
TaKMX KakK cura, CKopocTb
U UMNYIbC, U UX
B3anUMOeNCTBUN.

41.

Bonpoc: Yto Takoe 6a3nc NMHENHOro NpocTpaHcTea, 1
KakoBa ero ponb B anrebpe n reomeTpun?

Basnc nuHenHoro
NPOCTPaHCTBa - 3TO
MakcMMarnbHasi cuctema
NVHENHO HE3aBNCUMBbIX
BEKTOPOB, KOTOpasi
No3BOMNSAET BbIPa3nTb
nobown BekTop
NPOCTPaHCTBA Kak
NNHEVHY0 KOMOMHaLU MO
3TMX Ba3NCHbIX BEKTOPOB.
B anrebpe 6a3nc
ncnonb3yeTcsa ans
npencTaBreHns BEKTOPOB
n ans paboTbl ¢
NpoCTpPaHCTBaMu pa3Homn
pasmepHocTu. B
reomeTpumn 6asnc gaet
Habop HanpaeneHui,
OTHOCMUTEITbHO KOTOPbIX
MO>HO ONMChLIBaTb
NnonoXeHne, ABWKEHNE U
apyrue reomeTpuyeckne
cBoMNCTBa OO BHEKTOB.

42.

Bonpoc: OnuwunTe, Kak BbIYMCASIOTCS onpeaenuTenu
mMaTtpuL 2-ro 1 3-ro nopsiAKoB, U KakoBa UX Posib B
nHelHon anrebpe?

OnpepenuTens maTpuubl
2-ro nopsigka BbluMCnsieTcst
Kak pa3HOCTb
Nnpou3BeaeHnin 3IeMeHTOB
rmaBHOW U NOBGOYHOMN
JunaroHanem.
OnpepgenuTens MaTpuubl
3-ro nopsagka HaxoanuTcs ¢
nomMoLLbio MeToaa
pasnoXeHusi No CTPOKe
unu ctonbuy. B nuHenHon
anrebpe onpegenutenu
ncnonb3yTca ans
peLUeHNs cucTem
NUHEVHbIX YpaBHEHUN,
onpegeneHusa obpatHon
MaTpuLbl U MHOTUX OPYrnX
3ajau.

43.

BOI'IpOCZ Yro Takoe CKansdapHoe npounssegeHne BeKTopoB U
KakoBbl €ro OCHOBHbIE CBOMCTBA?

CkansipHoe npousBeaeHune
BEKTOPOB — 3TO YUCIIO,
Nony4YeHHoe Kak
npoussegeHve OfMH 3TnUx
BEKTOPOB Ha KOCUHYC yrna
mMexay HuMn. OCHOBHbIE
CBOWCTBA CKansipHOro
npou3BegeHns BKIHOYaT
KOMMYTaTUBHOCTb,




aNCTpnbYTUBHOCTb
OTHOCUTEIbHO CMNOXEHUS
BEKTOPOB M MHOIWe apyrue.
CkansipHoe npousBegeHune
UrpaeT BaXKHyl posb B
reomMeTpum 1 U3nKe.

44,

Bonpoc: Kak peluatotcsa cuctemMbl MIMHENHbBIX YPaBHEHWI C
nomoLubio Metoga Kpamepa, u B kKakmx yCrnoBusx aToT
MeTon, NPUMEHNM?

MeTog Kpamepa
ncnonb3yeTcs Ans
peLLeHns cuctem
NVHENHbIX YpPaBHEHNN,
3aMeHsasa B onpegenurene
cucTemMbl CcTonobLbl

kK03 PrLMEHTOB
ctonbuamun cBO6OAHbIX
YNIEHOB U Haxoas
OTHOLUEHMWE
COOTBETCTBYHLLENO
onpegenuTens K
onpeaenuTento CUCTEMbI.
OTOT MeTo4 NPUMEHUM
TONbKO ANS CUCTEM, B
KOTOPbIX KONMMYECTBO
ypaBHEHWN paBHO
KONNYeCTBY HEN3BECTHbIX 1
onpeaenuTenb OCHOBHOM
MaTpuLbl CUCTEMbI He
paBeH HyrH.

45.

Bonpoc: Kakne ocHOBHble NnMHENHbIE onepaunn
CYLLECTBYIOT HaZ MaTpulamm, U B KakKux MaTemMaTuyeckmx u
NPUKNagHbIX 3agadax OHW MPUMEHSAITCA?

OCHOBHbIEe NUHENHbIE
onepauun Hag maTpyLamm
BKJTHOYAIOT CIOXEHUE,
BblYMTAHME U YMHOXEHUNE
Ha ckansap. Kpowme Toro,
CYLLIECTBYET YMHOXEHME
mMaTpuy. 3Tu onepaumm
NMPUMEHSIIOTCS B
pasnuyHbIX obracTax
MaTemMaTuKn, BKIoYas
NMHerHyto anredpy, a
Takke B NPUKNAAHbIX
3agavax, Takux Kak
BbIYMCIIUTENbHbIE METOARI,
Teopus rpadoB U MHOTMe

apyrue.

46.

Bonpoc: YTo Takoe BeKTOpHOE NpOU3BELEHUE, U KaK OHO
CBSI3aHO CO CKanspHbIM NPoM3BeAeHNeM BEKTOPOB?

BekTopHOoe npousseneHve
OBYX BEKTOPOB — 3TO
BEKTOP,
nepneHauKynsapHbii 06omMm
NCXOAHbLIM BEKTOpaM, npu
3TOM €ro AnvHa paBHa
nrnowaam
napannenorpamma,
NMOCTPOEHHOrO Ha 3TUX
BekTOpax. B To Bpems kak
ckansipHoe npou3seaeHve
JaeT Yncno, BEKTOpHoe
npovsseneHve gaet
BekTop. BekTopHoe
npoussegeHne un
ckansipHoe npov3BeaeHue
CBS13aHbl Yepe3 TOXAECTBO,
CBA3bIBalOLLIEe KBagpaThbl
nxX Mogynemn.




47.

Bonpoc: Kak onpegenseTcsa paHr MaTpuLbl U KakoBa ero
reoMeTpuyeckas uHTepnpeTaums?

PaHr matpuubl
onpegenseTcs Kak
MaKCMManbHOE Y1Cro
NVHENHO HE3aBUCUMBbIX
CTPOK (Mnn cTON6LOB) 3TOM
maTpuubl. FeomeTpuyeckas
WHTepnpeTauums paHra ans
MaTpuubl KO3 rLUMEHTOB
CUCTEMbI MINHENHbIX
ypaBHEHWI CBsi3aHa C
pPas3MepHOCTbIO
NPOCTPaHCTBA,
00yCcrnoBneHHoro aTomn
CUCTEMON: paHr 1
COOTBETCTBYET JINHWM,
paHr 2 - NNOCKOCTU, paHr 3
- TPEXMEPHOMY
NPOCTPAHCTBY U Tak Aanee.

48.

Bonpoc: Onuwunte cBoncTBa BEKTOPHOIro n cMelwlaHHoro
npon3eegeHnAa BEKTOPOB.

BekTtopHoe npou3segeHune
obnagaet cnegyroLwumm
CcBOWCTBaMMU:
aHTVKOMMYTaTUBHOCTb
(mpn nepemeHe mecT
COMHOXUTENen MeHaeT
3HaK), AMCTPUBYTUBHOCTb
OTHOCUTESBHO CIIOXKEHMWS U
Moaynb pe3ynbTara
nponopLUMoHaneH CUHycy
yrna mMexagy BeKTopamu.
CmelwwaHHoe
npousseaeHue
npegcrasnseT cobon
ckansipHoe npov3segeHue
O[HOTO BEKTOpa Ha
BEKTOpPHOE NponsBedeHne
OBYX ApPYrMx BEKTOPOB U
paBHO 06bEMY
napannenenuneaa,
06pa3oBaHHOro ATMM
TpPeMs BEKTOpaMM.

49.

Bonpoc: B yem coctont metopa Naycca ons pelueHus
CUCTEM JNIMHEWHBLIX YPABHEHUIN 1 KOTAA OH NPUMEHNM?

MeTop MNaycca
3aKn4aeTcs B
npuBeaeHUN pacLUMpPeHHoW
MaTpuLbl CUCTEMbI K
cTyneH4yaToMy Buay c
MOMOLLbIO 3N1IEMEHTapHbIX
npeobpasoBaHuii CTPOK.
MNocne atoro
npousBoauTcs obpaTHbIN
xon metoga. Metoa
npuMeHUM ans nbdon
cucTeMbl NMMHENHBIX
ypaBHEHUi, HO ero
adppeKkTUBHOCTL Hanbonee
BbICOKa OJ1s1 CUCTEM C
YHUKaIbHbIM PEeLLUEHNEM.

50.

Bonpoc: Yto Takoe 6a3nc NMHENHOro NpoCcTpaHCTBa, U Kak
onpenenuTb pasMepHOCTb NPOCTPaHCTBa Yepes 6asunc?

Basuc nuHenHoro
MPOCTPaHCTBA - 3TO
cucTema JIMHEeNHO
HEe3aBUCKMMbIX BEKTOPOB,
KOTOpble MOTyT BbITb
ncrnonb3oBaHbl Ans
npegcraBneHnsa nboro




BEKTOpA AaHHOro
NpPOCTpaHCTBA Kak
JTIMHENHONM KOMOWHaLUMK
anemeHToB 6asuca.
PaamepHoCTb
NpoCTpaHCTBa paBHa
4Ymncry BEKTOPOB B €ro
basuce.

51.

Bonpoc: Kak Bblpa3uTb yron mexay ABYyMs! MIIOCKOCTSIMM
Yyepes UX HopMarnbHble BEKTOPbI 1 YTO Takoe ycroBue
napannenbHOCTV ABYX NMOCKOCTENR?

Yron mexay AByms
MMOCKOCTSMMW paBeH yriy
MeXAY UX HopManbHbIMU
BEKTOpaMu 1 MOXET ObITb
HandeH Yyepes ckanapHoe
npousseaeHue aTnx
BEKTOpOB. [1Be nnockoctu
napannenbHbl Torga u
TOMbKO TOraa, Koraa ux
HOpMarbHble BEKTOPSI
KONMWHeapHb! UNK, UHave
roBopsi, NPONOPLIMOHANbHBI

52.

Bonpoc: Yem otnnyarotca onpegenutenu matpuy, 2-ro n 3-
ro NOpPSAKOB M Kak OHU BbIYUCHIAKOTCA?

OnpepenuTens MaTpuubl
2-ro nopsgka
npegcrasnseT cobon
pasHOCTb Nnpou3seneHnmn
3M1EMEHTOB MaBHOM n
nobo4yHom amnaroHanm,
Torga kak onpegenurens
mMaTpuubl 3-ro nopsigka
BbIYMCMAETCH Kak cymma
npou3BeneHnin aNeMeHTOB
Tpex napannenbHbiX
rmaBHOW AuaroHanu
"ouaroHanen" matpuubl n
pas3HOCTb Npou3seneHumn
3N1EMEHTOB Tpex
napannenbHbiX No6oYHON
anaroHanu "guaroHanen”
mMaTpuubl. 3Tn
BbIYMCIEHNS] UCNONB3YIOT
npasuno Capptoca gns 3x3
MaTpuL.

53.

Bonpoc: OnnwunTe npouecc BblYUCEHUs obpaTHOM
MaTpULbl N ee NPUMEHEHNE B PELLEHUN CUCTEM JIMHENHBIX
YpaBHEHWUIA.

O6patHasa maTpuua ans
KBagpaTHon matpuubl A
MOXeT ObITb HalaeHa Kak
MaTpuua, yMHOXEHNe
KoTopow Ha A gaet
€AVHWYHYI0 MaTpuuy. Ons
BblUMCNIEHNA 0OpaTHON
MaTpULbl MOXHO
Ncnonb30oBaTb METOA
3NEeMeHTapHbIX
npeobpasoBaHUi, NPUBOLSA
WCXOAHYI0 MaTpuLly K
€ANHNYHON, a 3aTeMm -
€[IMHNYHYI0 K OBpaTHON.
Ecnu cuctema nMHemnHbIX
ypaBHEHWU NpeacTaBneHa
B Buae Ax=Db, roe A -
KBagpaTHas
HEBbLIPOXAEHHAs MaTpumLa,
TO peLLeHnEe CUCTEMbI X
MOXeT ObITb HaMAEHO Kak X
= A*-1)b, roe A7(-1) -




obpaTtHaga matpuua K A.

54.

Bonpoc: Uto Takoe ckanspHoe npousBeaeHne BEKTOPOB, U
Kak OHO CBSI3aHO C YryIoM MeXay 3TUMK BeKTopamMmn?

CkansipHoe npovsBeaeHune
OBYX BEKTOPOB — 3TO
4Yncno, paBHoe
Npou3BeaeHnIo ANTNH 3TUX
BEKTOPOB Ha KOCUHYC yrna
mMexagy Humun. Ecnun
BEKTOpbl 0603Ha4YeHbI Kak a
n b, To ckansipHoe
npovsBeneHune paeHo |a| *
|b] * cos(8), roe 6 — yron
mMexay a n b. Takum
obpasom, yron mexagy
BEKTOpaMMn MOXHO
onpegenuTb Yepes
OTHOLLEHME NX CKamnspHOro
npousseneHns K
NPou3BeaeHNI0 UX OJTUH.

55.

Bonpoc: Kakve Buapl ypaBHeHU NPSIMOK CYLLLECTBYIOT Ha
NAOCKOCTU U KaKoBbl X 0COBEHHOCTN?

Ha nnockocTtu npsimas
MOXeT ObITb
npeacrasneHa
pasnnyHbIMU
ypaBHEHUSAMW, BKOYas
obuee ypaBHeHME NpsiMon
(Ax + By + C =0),
KaHOHMYeCKoe ypaBHeHne
(y=kx +b),
napameTpuyeckoe
ypaBHeHue (x = x0 + at, y =
y0 + bt) n gpyrne. O6wee
ypaBHeHue npsimou
OnvcbIBaeT NpsMyo B
TepMuHax KoadPULNEHTOB
A, B n C, kaHOHN4eckoe
ypaBHeHue onpegenset
NpAMYI0 Yepes yrrioBon
Koa(pmumeHT k 1
cBOOOAOHbIN YneH b, a
napameTpuyeckoe
ypaBHeHue npeacrtasnseT
NpsAMYI0 Yepes HayarbHYyHo
TOuKy (X0, yO) n
HanpasBnsOLWNA BEKTOP.

56.

Bonpoc: KakoBbl OCHOBHbIE TEOPEMbI O JIMHENHOW
3aBUCUMMOCTM BEKTOPOB N YTO OHU YyTBEPXKAAOT?

OpHa m3 Knto4YeBbIX
Teopem O NIMHENHOM
3aBUCUMMOCTM FMacuT, 4To
€Cnn B CUCTEME BEKTOPOB
ecCTb X0Tsa 6bl OAVH BEKTOP,
KOTOpbIV iBAsieTCA
TNIMHENHOW KOMOWHaLmen
apyrux, To 9Ta cuctema
NUHENHO 3aBrCcUMa.
Opyrasa Teopema
yTBEPXAAaEeT, YTO ecnu
KOMNMM4YecTBO BEKTOPOB B
cucTeMe npesbllLaeT
pa3MepHOCTb
NMPOCTPaHCTBA, B KOTOPOM
OHU HaxoZATCH, TO 3Tn
BEKTOPbI FIMHENHO
3aBVCUMBI.




57.

Bonpoc: Yto Takoe cMmellaHHOe Npon3BeaeHe BEKTOPOB, U
Kak OHO MOXET BbITb MCMNOSIb30BAHO B FEOMETPUN?

CwmeluaHHoe
npoussegeHne Tpex
BekTopoB a, b,nc
npencraBnseT cobon
ckansipHoe npov3BeaeHue
O[JHOTO M3 BEKTOPOB Ha
BEKTOPHOE Npon3BeaeHne
AByx apyrux: a - (b x c).
"eomeTpunyeckn 3HayeHne
CMeLUaHHOro
npousseaeHnst paBHO
obbemy
napannenenuneaa,
06pa3oBaHHOro 3TMMM
BEKTOpaMM.

58.

Bonpoc: Yto Takoe 6a3nc NMHENHOro NpoCTPaHCTBa, U
KakoBa ero poJib B npencrtasiieH BEKTOPOB AaHHOIo
npocTpaHcTBa?

Basuc nuHerHoro
NpPOCTpPaHCTBA - 3TO
MHOXXECTBO NTMHENHO
He3aBUCHMMbIX BEKTOPOB,
yepes KOTopbIE MOXHO
NHENHO BbIPa3nTb NoboM
BEKTOP 3TOro
npoctpaHcTea. basnc
UrpaeT KIH4YEBYHO POrb,
MOCKOJSIbKY C €ro NMOMOLLIbHO
MOXHO YHUKanbHO
NpPeAcTaBUTb Kaxabin
BEKTOP NPOCTpaHCTBa B
BUAE NUHEenHomn
KOMOUHaLMN BEKTOPOB
basuca.

59.

Bonpoc: OnuwnTte ycrnosusi napannenbHOCTV 1
nepneHavKynapHOCTU ABYX NPAMbIX Ha MMOCKOCTY.

[1Be npamble Ha NSIOCKOCTH
napannenbHbl, eCriv nx
yrnoBble KO3 ULMEHTBI
paBHbI. [pamMble
nepneHaukynspHbl, ecnm
Npon3BeaEeHNE NX YrIoBbIX
KO3 PpULMEHTOB paBHO -1.
OTn ceoricTBa
NpouCTEeKaloT U3
onpeferneHus yrna mexay
NpsiMbIMU U CBONCTB
TPUrOHOMETPUYECKUX

PYHKLMA.

60.

Bonpoc: Yto Takoe meToq Kpamepa, 1 B Kaknx yCcrnoBumsax oH
NPUMEHNM ONSA PELUEHUS CUCTEM JIMHENHbBIX YPaBHEHWIN?

MeTtog Kpamepa - ato
MEeTO[, PELLUEHUS CUCTEMBI
NNHENHBIX YpaBHEHWI C
NCMOfb30BaHNEM
onpegenutenen. OH
NPUMEHMM K cucTemam, rae
KOMNMYeCTBO ypaBHEHUN
paBHO KONNYECTBY
HEN3BECTHbIX, U IMaBHbIN
onpegenuTenb CUCTEMbI HE
paBeH Hynto. CyTb MeToaa
3aKn4yaeTca B
BblYMCNEHUN
onpegenutenen,
NOSTY4EHHbIX 3aMEHON
cTonbuoB rnaBHoOM
MaTpuLbl Ha cTonoLbl
CBOOOAHbIX YNEHOB, U
JeneHnn NX Ha rmaBHbIN




onpenenuTens..

61.

Bonpoc: KakoBa reomeTpuyeckas uHTepnpetaums
BEKTOPHOIr0 NPON3BEAEHMSI BEKTOPOB, U Kak OHO MOXET
ObITb MCMOMbL30BaAHO B MPUMOXEHUAX?

BekTopHoe npousBeneHue
OBYX BEKTOPOB faeT
BEKTOP,
nepneHavKynsApHbIA 060uMm
ncxogHbIM BekTopam. Ero
OnvHa paBHa nroLwlaam
napannenorpaMmma,
0bpa3oBaHHOro aTMMK
BekTopamu. BekTopHoe
npoussegeHve 4acto
ncnonb3yetcs B usmke,
0COBEHHO B MEXaHUKe U
aneKkTpoanHaMuKke, ons
onpeaeneHnst MOMEHTOB
CWI, MarHUTHOIO MNOMs 1
OPYrMX BENUYUH.

62.

Bonpoc: Kakve Buapl ypaBHEHU NPSIMOK CYLLLECTBYIOT Ha
MAOCKOCTU, U Kak onpeaenntb yron Mexay AByMs
npsiMbiMn?

Ha nnockocTu cyuiecTtsyet
Heckonbko chopm
ypaBHEHU npsMoii: obLyee
ypaBHeHune npsiMon
Ax+By+C=0, ypaBHeHune
NnpsiMor B oTpeskKax,
napameTpuyeckoe
ypaBHEHWE 1 ypaBHEHNE
Buaa y=kx+b. Yron mexay
OBYMS NPSIMbIMU MOXHO
onpenenuTb Yepes nx
yrnoBble KO3(pPULMEHTHI:
tga= (k1-k2)/(1+
k1xk2), roe a - yron mexay
npambiMn, kK1n k2 - nx
yrnoBble KO3(PPULMEHTHI.

63.

Bonpoc: YTo Takoe MMHOP MaTpuLibl U Kak OH CBA3aH C
noHATMeM anrebpanyeckoro 4ONOMHEHUS?

MwHop maTpuubl — 3TO
onpegenuTens maTpuubl,
NoSTy4EHHOMN U3 UCXOAHOM
MaTpuubl NyTeEM
WCKMNKYEHNsT 0gHON uUnn
HECKOJBbKUX CTPOK U
cTONOLOB.
Anrebpanyeckoe
JononHeHne anemeHTa
MaTpuLbl - 3TO YnUCIO,
KOTOpOoe paBHO MUHOPY
3TOro AremMeHTa,
YMHOXEHHOMY Ha (-1) B
CTeneHun, paBHon cymme
HOMepa CTPOKU 1 Homepa
ctonbua anemeHTa.
Anrebpanyeckue
OOMNOMHEHMs 4acTo
MCNonb3ykTCH Npu
BblYNCIIEHUN
onpegenuTens MaTpuubl 1
npu noucke obpaTtHom
MaTpuLbl.

64.

Bonpoc: KakoBbl OCHOBHbIE METOAbI PELLIEHUS CUCTEM
NMHEWHbIX YPaBHEHWUIA U KaKOBbl X 0COBEHHOCTN?

OcHoOBHble MeTOabI
peLleHns cucTem
JNIMHENHbIX YpaBHEHUI
BKITIOYAKOT MeToq
Kpamepa, metop Naycca u
MeTon obpaTHOM MaTpuLbl.
MeTtop Kpamepa ocHoBaH




Ha HaxoXxaeHun
onpegenuTenen un
NPUMEHUM TOMNbKO 415
CUCTEM, re Yncrno
YPaBHEHWUW PaBHO YMCny
HEW3BECTHbIX W IMaBHbIN
onpegenuTenb He paBeH
Hynto. MeTtog Naycca
ncnonb3yet
anemMeHTapHble
npeobpasoBaHnsi CTPOK
MaTpuLbl Anst NpuBeaeHns
CUCTEMbI K TPEYroNbHOMY
Buay. Metoa obpartHon
mMaTpuubl TpebyeT
HaxoxaeHus obpaTHon
MaTpuubl K MaTpuue

KO3 PULMEHTOB CUCTEMBI.

65.

Bonpoc: Kak onpegenstoTcs ycnoBusi napannenbHOCTU U
neprneHanKynapHOCTU NPSIMOM U NITOCKOCTU B
npocTpaHcTBe?

Mpsmasi n NNOCckocTb B
NnpocTpaHCcTBe
napannesnbHbl, ecru
HanpasenAoLWNIA BEKTOP
npsiMo nepneHanKynsapeH
HOpMarnbHOMY BEKTOPY
NNOCKOCTUN NNn NpsiMas
NEXUT B 3TON NIMOCKOCTH.
Mpsimas n NNockocTb
nepneHavKynsapHbl, ecnv
HanpasnsAoLWMA BEKTOP
NPAMON KonnuHeapeH
HOpMarbHOMY BEKTOPY
MMOCKOCTH.

66.

Bonpoc: Yem xapaktepusyeTca NUHenHas 3aBUCMMOCTb U
HE3aBUCHMMOCTb CUCTEMbI BEKTOPOB, Y KaKOBbl OCHOBHbIE
TEOpPEMbI O JIMHENHOW 3aBUCUMOCTI?

Cunctema BekTOpOB
Ha3bIBAEeTCHA NMUHENHO
3aBUCUMON, ecnn XoTs Obl
OAVH BEKTOP MOXHO
BbIPa3UTb KaK NMMHENHYIO
KOMOUHAaLNIO ocTanbHbIX.
Ecnn aT0 HEBO3MOXHO,
cucTema HasblBaeTcs
JINHENHO He3aBMCUMOWN.
OpfHa 13 OCHOBHbLIX TEOPEM
rMacuT, 4YTo ecnn B
CUCTEME BEKTOPOB €CTb
TIMHENHO 3aBUCUMbIe
BEKTOpPbI, TO U BCA cUcTeEMa
TIMHENHO 3aBucuma.
Takke, ecnm cuctema
COAEPXUT bonbLue
BEKTOPOB, YeM
NPOCTPaHCTBO NMeeT
N3MEpPEHUIA, TO 3TU
BEKTOPbI NIMHENHO
3aBUCUMBbI.




Koa n HaumeHoBaHue
KoOMneTeHUunn

Koa n HaumeHoBaHWe nHAMKaTOpa AOCTUXKEHUSA KOMMETEHLUM,
peanusyemMbie QUCLIMNITMHOWN

YK-1 CnocobeH ocyLLecTBNATb
MOWCK, KPUTUYECKUIA aHan13
CUHTE3 MHopMaLnK, NMPUMEHSTb
CUCTEMHbI NOAX04 ANs peLleHns
nocTaBreHHbIX 3a4au.

YK-1.1 BbinonHsieT nonck Heobxoamnmowm nHdopmaumm, eé
KpUTUYECKUIA aHanmM3 1 06o0LWaeT pe3ynbTaTbl aHanmsa ans
peLLeHns MOCTaBMEHHON 3ada4un.

Homep
3agaHus

CopepxaHue 3agaHuA

MpaBunbHbLIN OTBET Ha
3agaHue

1.

OdnddepeHuman dyHKLUN — 3T0:

A) nonHoe npupawieHve yHKUUN Npu 3agaHHOM
N3MEHEHUN aprymeHTa;

B) kBagpat npvpalleHusa dyHKUMM Npu 3agaHHOM
N3MEHEHUN aprymMeHTa;

C) KBaapaTHbI KOPeHb U3 NpupaLLleHns yHKLUK Npu
3aaHHOM U3MEHEHUN apryMeHTa;

D) rmaBHas nNuHerHas 4acTb nNpupaweHns PyHKLUn
npv 3agaHHOM U3MEHEHUN aprymMeHTa.

lMpounssoaHOM BTOPOro nopsaka HasblBaeTcs:

A) KBagpaT NpoM3BOAHOW NEPBOro NOPsAKa;

B) KopeHb KBagpaTHbI OT MPOU3BOLHON NEPBOrO
nopsaka;

C) npoussoaHasi oT MPON3BOAHON NEPBOro NOpPAAKa;
D) nepBoobpasHas dyHKUMM.

MonHeIM anddepeHunanom gyHKLMU HECKONBKMUX
nepemMeHHbIX Ha3blBaeTcs:

A) rmaBHasi NMHenHasa YyacTb npupalleHns yHKuun
npv M3MEHEHUN BCEX apryMeHTOB;

B) rmaBHas nuHenHasa YyacTb NpypaLLeHus QyHKLMKN
npuv N3MEHEHUM OHOro N3 aprymMeHTOB;

C) rmaBHasi NIMHeriHasa YacTb NpypaLLeHnss OyHKLMK
npv n3ameHeHun norapndma ogHOro 13 aprymeHToB.

MepBoobpasHom yHKUMKM Yy = f(X) Ha3bIBaeTCs:

A) dyHKums, paBHas cymme y = f(x) + C, rage C —
Npon3BOSibHas KOHCTaHTa;

B) C f(x), rae C — npon3BonbHas KOHCTaHTa;

C) dyHkuums, paBHas cymme y = f(x) + C, rage C —
Npon3BOSIbHas KOHCTaHTa;

D) cdyHKuMsa, Npon3BogHasi KOTOPOW paBHa 3adaHHOW
PyHKUMK (PyHKumK y = f(x)).

Kaxxgas dpyHkums y = f(x) umeer:

A) ogHy nepBoobpasHyto hyHKUNIO;

B) poBHO 2 nepBo0OpasHbIX OYHKLNIA;

C) MHOXeCTBO NepBOOGPa3HbIX PYHKLMNA.

HeonpeneneHHbIM nHTEerpanomM yHkumu y = f(x)
Ha3blBaeTCH:

A) COBOKYMHOCTb BCEX NEPBOOOPA3HbIX PYHKUMK Y =
f(x);

B) nepBooOpasHas dpyHkumm y = f(x);

C) cymMma Bcex nepBooOpasHbiX yHKUMM y = f(x);

D) npousBeneHune Bcex nepBoobpasHbix PyHKUUN Y =

f(x).

MepBoobpasHOM yHKUUK y = X" sBnsieTca PyHKLMS:
A)y=nx"1;

B) y = x™Yn;

C) y = x™Y(n+1);




D) y = x™ (n+1).

lMepBoobpasHoM hyHKLMN y = aX aBnsAeTca (PYHKLMSA:
A)y=a¥In a;
B) y = a*In a;
C)y=a¥Inx.

MepBoobpasHom yHKUMN y = 1/x ABNSeTCs QYHKUUS:
A)y =1/x?;

B) y = x:In x+x;

C) y = x:In x+x;

D)y =In [x].

10.

MepBoobpasHoOm yHKLMN y = eX aBnsieTcsl PYHKUMS:
A)y=exlgx;
B)y=¢e¥Ineg;
C)y=e*Inx;
D)y=¢e¥Inx.

11.

MeToa nHTerpupoBaHus No YacTam NPUMEHUM Npu
WHTErpMpoBaHuUMK:

A) nponsseaeHus PyHKLMI;

B) cymMMbl Unn pasHOCTW HECKOMbKUX DYHKLMIA;

C) crnoxHon dhyHKLMWK;

D) nuHenHon KoMOnHauum yHKLMIA.

12.

OOulee pelLeHne HeoAHOPOAHOIO JIMHENHOrO
anddepeHumnansHoro ypaBsHexus (1Y) paBHo:

A) obLemy peLLeHno 0gHOPOAHOTO NMHenHoro AY;

B) yacTHOMY peLueHuo NMHENHOro HeoaHopoaHoro Y
nnoC NPon3soribHas PYHKLUS;

C) cyMmMe 4acTHOro peLleHnst MMHENHOTO
HeogHopoaHoro 1Y n obLero peleHnst MMHERHOro
ogHopogHoro [1Y.

13.

MponssogHon dyHkuuK y = f(x) Ha3bIBaeTCs:

A) Npegen OTHOLEHNsT 3HaYeHNS PYHKLMM K 3HAYEHUIO
aprymeHTa npuv cTpemreHum aprymeHTa K Hyrio;

B) oTHOWEHWE 3HaYEeHNsT DYHKLUN K 3HAYEHMIO
aprymeHTa;

C) oTHOLLEHWe npupaLleHns PYHKLNUK K MpupaLleHuto
aprymeHTa;

D) npegen oTHOLWEHWS NpupaLLeHns YHKLMK K
npupaLLeHnto aprymeHTa npu cTpemneHum
npupaLLeHns aprymeHTa K Hyrnio.

14.

YacTHoM Npon3BOAHON PYHKLIMN HECKOSbKUX
nepemMeHHbIX Ha3biBaeTCcs:

A) npoussBogHasi 0T YaCTHOro apryMeHToB PyHKLUN;
B) npon3BoaHas oT npousBeaeHns aprymeHToB
PYyHKLMY;

C) npou3BogHas OT norapmgma 4acTHOro apryMeHToB
YHKLMY;

D) npoussogHas oT dYHKLUM NpK YCIOBUW, YTO BCE
aprymMeHTbl KPOMe OHOro OCTaloTCA NOCTOSHHLIMU;
E) nponsBogHas oT pyHKLMM NpW YCNOBMK, YTO BCE
apryMmeHTbl OCTatoTCA MOCTOSAHHBIMMN.

15.

MponssogHasa pyHKUMM onpeaenseT:

A) nsameHeHve yHKLUN NpU 3agaHHOM N3MEHEHMWN
aprymeHTa;

B) nameHeHune aprymeHTa npv 3agaHHOM U3MEHEHUN
pyHKUMY;

C) n3mMeHeHne aprymeHTa rnpu 3agaHHOM 3Ha4YeHUu
yHKLUMY;




D) nsameHeHve yHKLMM NpY 3a4aHHOM 3HAYEHUMN
aprymeHTa;
E) ckopoCTb n3MeHeHne YHKLUUN NPU U3MEHEHUN
aprymeHra.

16.

OundbdepeHuman pyHKUnKN — 370:

A) nonHoe npupatieHve QyHKLUM Npy 3ag4aHHOM
N3MEHEHUN aprymMeHTa;

B) kBagpat npvpalueHus yHKUMM Npy 3agaHHOM
W3MEeHEeHUN aprymeHTa;

C) kBagpaTHbIN KOPeHb 13 NpupalleHns pyHKLMn npu
3a4aHHOM U3MEHEHUN apryMeHTa;

D) rnaBHas nuHewHas 4YacTb NpupaLleHns pyHKLmm
npu 3agaHHOM M3MEHEHWN aprymeHTa.

17.

[Mpoun3BoaHOM BTOPOro nopsiaka HasbiBaeTes:

A) KBagpaT NpoM3BOAHOW NEPBOro NOpPsAKa;

B) KopeHb KBagpaTHbIi OT MPOU3BOLHON NEPBOrO
nopsaka;

C) npoussogHasi OT MPOU3BOLHON NEPBOro NOPAAKa;
D) nepBoobpa3sHas dyHKUMM.

18.

MonHbIM anddepeHLnanom PyHKLMM HECKOIbKMUX
nepeMeHHbIX Ha3bIBaeTCs:

A) rmaBHasi IMHeHas YacTb NpypaLLeHns OYHKLMKN
npuv N3MEHEHUN BCEX apryMeHTOB;

B) rmaBHas nuHerHasa YyacTb npupalleHns yHKuumn
Npv U3MEHEHUN OJHOIO U3 apryMeHTOB;

C) rmaBHas nnHenHasa YacTb nNpupaLeHnsa yHKLMK
npuv N3MeHeHun rorapugpma ogHOro U3 apryMeHToB.

19.

MepBoobpasHom dyHKUMKM Yy = f(X) Ha3bIBaeTCS:

A) cbyHkuums, pasHas cymme y = f(x) + C, rge C —
NPOu3BOJIbHAsH KOHCTAHTA;

B) C f(x), rae C — npon3BonbHas KOHCTaHTa;

C) dpyHkuums, paBHasa cymme y = f(x) + C, rge C —
NPON3BOJIbHAsH KOHCTAHTA;

D) dyHKUMS, NpOon3BOAHAsA KOTOPOW paBHa 3agaHHOM

dyHKUNM (PyHKUMK y = f(X)).

20.

Kaxxgas dpyHkuus y = f(x) nmeer:

A) ogHy nepBoobpasHyto hyHKLUNIO;

B) poBHO 2 nepBo0bpasHbixX PYHKLMN;

C) MHOXeCTBO NepBOOBpasHbIX PYHKLNNA.

21.

YacTHOM NPOn3BOAHON PYHKLINM HECKOISTbKUX
nepemMeHHbIX HasblBaeTcs:

A) npoussBogHasi 0T YaCTHOro apryMeHToB PyHKLUN;
B) npom3BogHas OT NnpousBeaeHns aprymeHToB
yHKLMY;

C) npoussogHas oT norapugma 4acTHOro aprymeHToB
pyHKUMY;

D) npoussogHas oT dyHKLUM NpW YCIOBUW, YTO BCE
aprymeHTbl KpOMe OHOro OCTalOTCH NMOCTOSAHHbIMMU,;
E) nponsBogHas oT pyHKLMM Npy YCRIOBMK, YTO BCE
aprymMeHTbl OCTalTCA MOCTOAHHBIMU.

22.

|-|p0I/I3BO,EI,Ha$| d)yHKLI,MM onpegenaeTt:

A) n3mMmeHeHune d)yHKLI,I/IM npun 3agaHHOM N3MeHeHNU
aprymMeHTa;

B) nsmeHeHue aprymeHTa npu 3agaHHOM U3MEHEHUN
YHKLMY;

C) namMeHeHne aprymeHTa rnpu 3agaHHOM 3Ha4YeHUU
pyHKUMY;




D) nsameHeHve yHKLMM NpY 3a4aHHOM 3HAYEHUMN
aprymeHTa;
E) ckopoCTb n3MeHeHne YHKLUUN NPU U3MEHEHUN
aprymeHra.

23. | OnddepeHuman dyHKLMM — 3TO: B
A) nonHoe npupalleHve yHKLUN Npu 3agaHHOM
N3MEHEHUN aprymMeHTa;
B) kBagpat npvpalueHus yHKUMM Npy 3agaHHOM
NU3MEeHeHNN aprymeHTa;
C) KBagpaTHbI KOpEeHb U3 NpupaLleHns pyHKuumM npu
3a4aHHOM U3MEHEHUN apryMeHTa;
D) rmaBHas NUHeHas YacTb NpupaLlLeHnst PyHKLUN
npw 3agaHHOM U3MEHEHUWN aprymMeHTa.
24. | Npon3BoaHON BTOPOro nopsigka HasbiBaeTCs: C
A) KBagpaT NpoM3BOAHOW NEPBOro NOPSAKa;
B) KopeHb KBagpaTHbIi OT MPOU3BOLHON NEPBOrO
nopsiaka;
C) npoussogHasi OT MPOU3BOLHON NEPBOro NOPAAKa;
D) nepBoobpa3sHas dyHKUMM.
25. | NonHbim anddpepeHynanom dyHKLNN HECKOMbKNX A
nepemMeHHbIX Ha3blIBaeTCs:
A) rmaBHasi IMHeHas YacTb NpypaLleHns PYyHKLMK
npuv N3MEHEHUN BCEX apryMeHTOB;
B) rmaBHas nuHerHasa YyacTb npupalleHns yHKuumn
Npv U3MEHEHUN OJHOIO U3 apryMeHTOB;
C) rmaBHas nnHenHasa YacTb nNpupaLeHnsa yHKLMK
npuv N3MeHeHun riorapugma ogHOro U3 apryMeHToB.
26. | Onpegenutenu 2-ro n 3-ro nopsgka. VIx oCHOBHble OnpegenuTens BTOPOro
CBOWCTBaA. nopsigka paBeH NpousBeneHuto
3N1EeMEHTOB Ha rnaBHOM
AviaroHanv MUHycC
npou3BefeHne areMeHTOoB Ha
no6oyHon
anaroHanu. Onpegenurenem
MaTpuLbl TpETbEro NopsaaKa,
unu onpegenutenem TpeTbero
nopsiika, HasblBaeTCcs YMcno,
KOTOpOe BblYUCASETCS MO
dopmyne: ITo 4MCno
npeactaBngaeT anrebpanyeckyto
CYMMY, COCTOSILLYIO U3 LUECTU
cnaraembix. B kaxxgoe
cnaraemoe BXOOUT POBHO MO
OAHOMY 3M1IEMEHTY U3 KaxXaou
CTPOKM U Kaxkgoro ctonbua
mMaTpuubl. Kaxkgoe cnaraemoe
COCTOUT U3 NPOU3BEAEHNS TpeX
COMHOXUTENEN.
27. | MuHop 1 anrebpanyeckoe gononHeHne. Pasnoxexnne | MuHop — 310 onpeaenuTens,

onpepenntend no afieMeHTam CTpPpOKU Unu crtonbua.

COCTaBlEHHbIN U3 3N1EMEHTOB,
COCTOSILLMX Ha NepeceyeHum
NPOM3BOJIbHO BblAENEHHbIX k
CTpOK 1 k cTonbuoB gaHHON
MaTpuvLbl UM onpeaenuTens.
AnrebpanyeckMmMm OONONHEHNEM
MUHOpa MaTpu1ubl Ha3biBaeTCA
€ro AONOSNHUTESNbHBIV MUHOP,
YMHOXEHHbIN Ha (-1) B cTeneHwu,
paBHOW CymMMe HOMEpPOB CTPOK U
HoMepoB cTonbuoB MUHOPA




mMaTpuLbl.

28.

MoHaTmne o6 onpenenutene n-ro nopsaka. Ero
BblYMCIEHME.

Onpegenutenem matpuubl A
(onpegenuTtenem nopsigka n)
HasblBaeTCs YNCIMO, paBHOE
anrebpaundeckon cymme n!
cnaraembix, yA0OBNETBOPSIIOLLNX
cnegylowum ycrnosusm: 1)
Kakgoe criaraemoe ecTb
npov3BeaeHNe N ANEMEHTOB
MaTpuUbl, B3SITbIX MO OAHOMY U3
KaXXaomn CTPOKU U Kaxaoro
crtonbua; 2) cnaraemoe bepetcs
CO 3HAKOM «MMC», ECIIN YNCIIO
WHBEPCU B NepecTaHOBKe
nepBbIX MHOEKCOB
COMHOXWUTENEN N YNCIO
WHBEPCU B NepecTaHOBKe
BTOPbIX MHOEKCOB
COMHOXWUTENEN B CyMMe AatoT
YeTHOe Yucro.

29.

CucTtembl NMHENHBbIX ypaBHeHuin. Dopmyrbl Kpamepa.

Cuctema nNUHEnHbIX ypaBHEHWUN
— 310 OObEANHEHNE M3 N
NUHENHbIX YPaBHEHUI, Kaxkaoe
N3 KOTOPbIX COAEPXMUT K
nepemeHHbIX. MeTtog Kpamepa
(npaBuno Kpamepa) — cnocob
peLleHns CUCTeM NMHENHbIX
anrebpanyecknx ypaBHEHUN C
YUCIIOM YPaBHEHWIN paBHbIM
YNCNY HEU3BECTHbIX C
HEHYNeBbIM rfaBHbIM
onpegenuTenem mMatpuubl
KO3(PPMLUMEHTOB CUCTEMBI
(Mpuyém ansa Taknx ypaBHEHWN
peLleHre CyLecTByeT u
€[VHCTBEHHO).

30.

MaTpuubl, ux Bugpl. Onepauum Hag MaTpuuamm n ux
CBOMCTBA.

MaTpuuen pasmepa m x n
Ha3blBAeTCA COBOKYMHOCTb
ymcen unm o6BLEKTOB MHON
NpUpPOAbI, pa3MeLLEeHHbIX B BUAE
NPSAMOYrofibHOM Tabnuupl B
MCTpoKax u ncrtonoéuax.
PasnuyatoT cnegyrowme
OCHOBHbI€ TUMbl MaTPULL:
CTpOYHas, ctonbueBas,
npsiMoyroribHasi, KBagpaTtHasi,
JuaroHanbHasl, eauHn4Has,
Hyresasi, TPAQHCMOHNPOBAHHAA.
CaolicTBa maTpuu;

1.Cymma (pasHoCTb) MaTpuL, He
MEHSIeTCH eCnU X MEHSATb
mectamu: (A+B=B+A).
2.CoyeTaTenbHbIN 3aKOH:
((A+B)+C=A+ (B+C)).
3.CnpaBegnueo
pacnpegennTenbHoe CBONCTRBO:
(k (A+B)=kA+kB).
4.PacnpegenuTenbHoe CBOMNCTB
0 YMHOXEHUsI MaTpuLbl Ha
unerno: ((k+m)*A=kA+mA).
5.CovyeTaTenbHoe CBOWCTBO
YMHOXEHUS1 MaTpuULbl HA YXUCIO:
((km)*A=k (mA)).




6.CoyeTaTenbHoe CBONCTBO
npousseneHns MaTpuL:
((AB)C=A (BQC)).

31.

ObpatHasa maTpuua. Ee BblumcneHme.

O6paTHasa maTpuua — Takasi
matpuua A -1, Ipu YMHOXEHUM
Ha KOTOPYH McxogHas maTpuua
A pDaéT B pesynbraTte
e[MHNYHY0 maTpuuy E:
KeagpaTtHas maTtpuua obpatuma
TOrZa v TOmMbKO Toraa, Korga oHa
HeBbIpOXAEeHHas, T.e. eé
onpegenuTenb He PaBeH HyIH.

32.

PelueHve cuctem NMHENHbIX ypaBHEHUA C MOMOLLbIO
obpaTHOM MaTpuLpbl.

PelweHne cuctem nnHeENHbIX
anrebpanyecknx ypaBHeHUN C
nomoLLblo 0BpaTHON MaTpuLbl
TpebyeT npeaBapuTENbHOro
03HaKOMITEHMS C TaKUM
MOHATUEM Kak MaTpuyHas
¢opma 3anmcu CJIAY. MeTopg
obpaTtHon maTpuupl
npegHasHaveH Ans peleHus
TEX CUCTEM FIMHENHbIX
anrebpanyeckux ypaBHEeHWUN, y
KOTOpbIX onpegenvTenb
MaTpuLbl CUCTEMbI OTSIMYEH OT
Hyns. EcTecTBeHHO, Npy 3TOM
nogpasymeBaeTcs, 4To MaTpuua
CMCTeMbI KBagpaTHa (MoHsATNe
onpegenuTens cywecrteyeT
TONbKO ANs KBagpaTHbIX
maTpuy). CyTb MeToaa
0o6paTHON MaTpuULLbl MOXXHO
BbIpa3nUTb B TPEX NyHKTaxX:
3anucaTtb Tpy MaTpuubl:
mMaTpuly cuctembl A, MaTpuLy
HEW3BECTHbIX X, MaTpuLly
cBOOOAHbIX YneHoB B.

Hantn obpatHyto maTpuuy A-1.
Wcnonk3ysa paseHcTBO X=A-1-B

NonyyYnTb pelleHne 3agaHHoON
CJIAY.

33.

PaHr matpuubl. Teopema KpoHekepa-Kanennn.

PaHr matpuubl —3T0
MaKCMManbHOE Y1Cro ee
NMHENHO He3aBUCUMBbIX
BEKTOPOB CTONOLOB (Mnn
BEKTOPOB CTPOK). N3 aToro
onpeaeneHns o4eBnaHo, YTo
paHr MaTpuLbl HE MOXET
npeBbIWaTh KONNYECTBO ee
CTpoOK (Mnu ctonbuos). Takke
MOXHO NoKa3aTb, Y4TO CTONOLbI
(cTpokun) kKBagpaTHOW MaTpuULbl
NHENHO He3aBNCUMBbI TOMNBKO B
TOM cryyae, ecrnv maTpuua He
ABMSETCH CUHTYMSAPHOMN.
Teopema KpoHekepa-Kanennu.
Cuctema nUHenHbIX
anrebpanyecknx ypaBHeHUN
COBMECTHa Toraa M TOMnbKo




TOraga, Korga paHr eé OCHOBHOM
MaTpULbl paBeH paHry eé
pacLuMpeHHON MaTpulbl.
Cuctema umeeTt eaUHCTBEHHOE
peLleHne, ecnun paHr paBeH
YUCNy HEU3BECTHbIX, U
GeCcKkoHeYHOE MHOXECTBO
PEeLLEHUI, ECNN PaHT MEHbLLE
yncra HeM3BECTHbIX.

34.

MeTopg Naycca.

MeTopg Maycca npumeHsoT and
HaxoXaeHus pelleHnst nirobon
CUCTEMbBI NIMHENHBIX YPaBHEHNIA.
MeTog Maycca. CyTb aTOro
MeToda 3akrnovaeTcs B
nocrnegoBaTenibHOM
WCKITHOYEHNN HEM3BECTHbIX N3
ypaBHEHUI nyTem
3N1eMeHTapHbIX
npeobpasoBaHuii. U
NPVBEAEHUS 3TON CUCTEMBI K
TpeyronibHOMy Buay. A 3aTem
YK€ HaxoXXOeHUN HEN3BECTHbIX
obpaTtHbIM xo4oM. 3anucbiBaTb
3TOT METOA MOXHO Kak Yyepe3
CUCTEMY FTUHENHBIX YPaBHEHUN,
TaK 1 Yepes3 pacLUMPEHHYIo
MaTpULy SAHHOW CUCTEMBI.

35.

BekTopsbl. JlnHelHble onepauumm Hag BEKTopamm 1 ux
CBOWCTBaA.

BekTtop — 31O NoHATUE U3
nuHerHon anrebpbl, 06bEKT,
MMEIOLLNA ONVHY U
HanpasneHuve. JInHenHble
onepauun Haj BeKTopamu
obnapatoT cnegylowmumm
ceonctBamu: 1)a+b=b +a2)
(@a+b)+c=a+(b+c)3)M
(A2a) = AMA2a 4) (M+ A2)a = Ma
+AN2a5)A(a+b)=Aa+Aa. 3tn
CBOMCTBA NO3BOMAIOT
NpoBOAMTbL Onepauun ¢
BEKTOPOMMU, KaK 9TO AenaeTcs B
0o0bIvHOM anrebpe: crnaraemble
MEHSIOT MecTamu, BBOOAT
CKOOKM, rpynnupytoT, BbIHOCAT
3a CKOOKM, KaK CKansipHble, Tak U1
BEKTOPHbIE 06LLME MHOXUTENN.

36.

OpTbl, AekapToBa cucTema koopauHat. PasnoxeHue
BEKTOpa Mo opTam.

OpTa — 310 BEKTOpP
HOPMMPOBAHHOIO MPOCTPAHCTBA,
ONvHa KOTOPOro paBHa
eavHuue. EaMHnyHble BekTopa
NCMOMb3YTCH, B YAaCTHOCTMH,
ONsi 3agaHvs HanpasreHnn B
npocTtpaHcTee. MHOXecTBO
€[VHNYHbIX BEKTOPOB 0bpa3syeT
eanHn4YHyto cchepy. [lekaptosa
cucTema KoopauHar,
npsiMOnMHerHas cuctema
KOOpAMHAT Ha NNOCKOCTU UNu B
NpOCTpaHCTBE, B KOTOPOWA
NonoXeHne TOYKU MOXeT BbiTb
onpeferneHo kak eé npoekuum
Ha OPUKCMPOBaHHbIE NpsAMbIE,
nepecekaroumecsa B 0gHON




TOYKE, Ha3bIBAEMOW Ha4yanom
KoopAnHaT. OTn Npoekunn
Ha3blBaOTCA KoopaUHaTaMu
TOYKM, a NpsIMble — OCSAMU
koopanHat. Cuctema opToB
(vnm 6asncHasa cuctema
BEKTOPOB) — 3TO CMCTEMA
€[VHNYHbIX BEKTOPOB OCEeMN
KoopauHar.

37.

CkanspHoe npounssegeHve BeKTopos. Ero csonctea u
BblYMCMEHNE B AeKapTOBbIX KoopAnHaTax. Ycnosue
OpPTOroHanbHOCTN BEKTOPOB.

CkansipHbIM nponsBegeHnem
OBYX BEKTOPOB Ha3bIBaeTCA
4Yncno, paBHoOE NPOU3BEaEHMNIO
OJINH 3TUX BEKTOPOB Ha KOCUHYC
yrna mexagy Humn. Ecnn xoTb
O[LVH 13 BEKTOPOB HYNEBOW, TO
yron He onpegenex, n
ckansgpHoe npounssegeHue no
ONpeaerneHnto paBHO HyIO.
CsowcTtBa ckansapHoro
NpoV3BeSEHNS BEKTOPOB:
1.CkansipHoe npousseneHve
BEKTOpa camoro Ha cebsi Bcerga
Gonblue unu paeHo Hyno. B
pesynbTate nofny4yaeTcs Hymb,
€CINV BEKTOP paBEH HyNEBOMY
BekTOopy. —»a * —»a >0 —0* -0
=0

2.CkanspHoe npovnssegeHne
BEKTOpa camoro Ha cebsi paBHO
KBagpaTy ero Moayns: —a * —a
= —llall2

3.0nepauusa ckanspHoro
npouseseneHns
KOMMYHUKaTUBHA, TO eCTb
COOTBETCTBYET
NnepemMecTUTENbHOMY 3aKOHY:
—a * —b=—b * —a
4.0nepaums ckanspHoro
YMHOXEHUs1 AUCTpUOYTMBHA, TO
€CTb COOTBETCTBYET
pacnpenenuTtenbHOMY 3aKOHY:
(—a+—-ob)*>c=—-a*—c+
—b * —cC

5.CoyeTaTenbHbI 3aKOH OIS
ckangpHoro npoussegeHus: (k *
—a)* -b=k*(—a*—b)
6.Ecnun ckansapHoe
npoussegeHne ABYX HEHYIEBbIX
BEKTOPOB PaBHO HYM0, TO 3TN
BEKTOPbl OPTOroOHarbHbI, TO €CTb
nepneHavKynapHbl Apyr Apyry: a
#0,b#0,a*b=0<=>a-lb
Ycnosue opToroHansHOCTU
BEKTOpPOB. [1Ba BekTopaaun b
OpTOroHanbHbI
(nepneHauKynspHbl), ecnu nx
ckansgpHoe npovnssegeHne
paBHO HyTH.




38.

BekTopHoe npounsseneHne BekTopoB. Ero ceorictea n
BblYMCIIEHNE B AEKAPTOBLIX KOOpAUHATaXx. Ycnosue
KOMNMMHEApPHOCTN BEKTOPOB.

BekTopHbIM NpousBegeHnemM
OBYX BEKTOPOB Ha3biBaeTCH
BEKTOP, NepneHanKynspHbIi
000MM gaHHbIM BEKTOpaM, 1 ero
AnvHa 6ygeT paBHATLCS
Npon3BEeAEHNIO ANWH 3TUX
BEKTOPOB C CUHYCOM yrna
Mexay AaHHbIMW BEKTOpaMu, a
Takke 3TOT BEKTOP C ABYMS
Ha4yanbHbIMU UMEIOT TYXe
OpUeHTaumto, Kak 1 gekapTosa
cucTtemMa KoopauHar.

YcnoBusi KONNMMHEapHOCTU
BEKTOPOB. [1Ba BekTOopa 6yayT
KOnnvHeapHbl MpU BbIMNOMTHEHWM
nodoro N3 aTux yCcrnoBui:

1. [1Ba BekTopaaun b
KOnnvHeapHbl, ecnv
CYLLLECTBYET YUCIIO N TaKoe, YTO
a=n-b

2. [1Ba BekTOpa KOMnnuHeapHbl,
€CN1 OTHOLLIEHUS UX KoopAMHaT
paBHbl. N.B. Ycnosue 2
HENPMMEHNMO, €CINN OOUH U3
KOMMOHEHTOB BEKTOpa paBeH
HYyIH0.

3. [1Ba BeKkTOpa KONNMHEeapHbl,
€CNnn NX BEKTOPHOE
nponsBefeHne paBHO HYNIEBOMY
BEKTOPY.

39.

CwmelwaHHoe npounssegeHve BeKTopoB. Ero ceonctea u
BblYMCIEHNE B AeKapTOBbIX KoopAnHaTax. Ycnosue
KOMMNITaHapHOCTN TPeX BEKTOPOB.

CwmeluaHHbIM NponsBegeHem
BEKTOPOB a, b 1 ¢ Ha3bIBaeTcA
4YKUCIO, paBHOE CKansipHOMY
Npon3BeAeHNI0 BEKTOPHOTO
nponssefeHns BeKTopoB a u b
Ha BeKTop C. Ycrnosus
KOMMaHapHOCTU BeKTOpoB. [ns
3-x BekTOpOB. Tpn BeKTOpa
KOMMNaHapHbl ecriv nux
CMelliaHHoe npou3BeeHne
paBHO HyrIO.

[nsa 3-x BekTopoB. Tpu BekTopa
KOMMnaHapHbl eCnv OHU
NNHENHO 3aBUCUMBI.

[na n BekTopoB. BekTopa
KOMMraHapHbl eCnv cpeay HUX
He Bornee OBYX NMNUHENHO
He3aBMNCKMbIX BEKTOPOB

40.

Ycnosue napannenbHOCTU 1 NepneHanKynsapHoCcTr
MIOCKOCTEN.

Ecnu yron mexay
nepecekaLwnMmncs
nrockoctamu paseH 90
rpagycom, TO N0CKOCTU
neprneHavKynspHel. MNMpusHak
neprneHavKynspHoOCTM
NMOCKOCTEN: ecriv ogHa u3 aByx
NSIOCKOCTEN NPOXoauT Yepes
NPSAMYI0, NEPNeHAMKYAPHYIO K
OpYrou nmnocKocTu, TO Takme
NMOCKOCTU NeprneHaMKYNAPHBbI.
Cnepacteue 13 nNpu3Haka




nepneHanKynsipHOCTM
nnockocTen: MNnockocTb,
neprneHanKynsipHas K NpsiMon,
Nno KOTOPOW NepecekatoTcs ABe
[JaHHble NNOCKOCTH,
neprneHanKynsipHa K KaXxgon u3s
3TUX NNIOCKOCTEN. YcnoBue
napannensHOCTU ABYX
nnockocTen. [lse nNnockocTu
Torga v TonbKO Torga
napannenbHbl Apyr Apyry, Koraa
X HOpMarnbHbI€ BEKTOPbI
napannenbHbl mexay cobomn.
MoaTtomy u3 ycnosus
napannenbHOCTU ABYX
BEKTOPOB. ATO U eCTb yCrioBue
napannenbHOCTU ABYX
nnockocten. Ntak, ose
NMOCKOCTU NapannenbHbl Apyr
Opyry Torga v TonbKo Toraa,
Koraa kosdULNEHTbI Npu
COOTBETCTBYIOLLNX TEKYLLMX
KoopAnHaTax
NPONOpPLMOHAIbHbI.

41.

OnpegeneHne MeTPUYECKOro NpoCTpaHCTBa.
Mprnmepsbl.

MeTpudeckum NpoCTpPaHCTBOM
Ha3sblBaeTCs HenycToe
MHOXEeCTBO, B KOTOPOM MexXay
ntobon napon af1eMeHTOB,
obnapatoLmx onpeaeneHHsIMmU
CBOMCTBaMU, onpeaeneHo
paccTosiHue, HasblBaemoe
mMeTpukon. Npumepsl.
OwnckpeTHasa meTtpuka: d (x, y) =
0,ecimx=y,ud(x,y)=1B0
BCEX OCTarbHbIX Cryyasix.
BeluecTBeHHbIE Yncna C
dyHKUMen paccTtosHus d (X, y) =
| y — x | n eBkNngoBo
NPOCTPAHCTBO ABNAOTCA
NONHBIMW METPUYECKUMMN
nNpoCTpaHCTBaMW.
MaHxeTTeHckas, unu ropoackas
MeTpuKa: KoopAauMHaTHas
NSIOCKOCTb, Ha KOTOPOW
paccTosiHue onpegeneHo Kak
CyMMa pacCTOsiHUN Mexay
KoopauHaTamu.

42.

Anrebpawnyeckue Kpusble 2-0ro nopsigka. LunuHgpel,
cchepa, KoHycCbl, annuncons, runepbonounasl,
napabononabl (MX KAHOHUYECKNE YPaBHEHUS U

rpacvkn).

K KpvBbIM BTOpPOro nopsiaka
OTHOCSITCS 3MUMC, YaCTHLIM
crny4aem KOTOpOro sSABnsieTcs
OKPY)XHOCTb, rMnepbona u
napa6bona. Kpome Toro, B
HEKOTOPbIX CIyyasix ypaBHeHUe
BTOPOW CTENEHN OTHOCUTENBHO
X MU'y MOXET onpeaensite ABe
npsiMble, TOYKY UM MHUMOE
reoMeTpu4eckoe MecTo.
KpuBble BTOpOro nopsgka —
annunc, rmnep6ona un napabona
— urpatoT 60nbLUYO porb B
npuKknagHbIX BONpocax.




43.

[Mapabona (onpeageneHue, cocTaBneHue
KaHOHMYeCKoro ypaBHeHus1). OCHOBHbIE CBOWCTBA U
XapakTepucTunku napabonsl (0OCb CUMMETPUK, LEHTP
BEPLUMHbI, SKCLLEHTPUCUTET, ANPEKTPUCHI, hOKanbHbIe
pagwnycel). lNocTpoeHne napabornbl.

Mapabona— reomeTpuyeckoe
MECTO TOYEK Ha NIOCKOCTH,
paBHOYAANEHHbIX OT AAaHHON
npsiMoi (HasbiBaemMown
OvpeKTpucon napabonsbl) n
OaHHOW TOYKW (Ha3blBaeMoMn
dokycom napabdonbl). Ecrin
POKYC NEXUT Ha OUpPeEKTpuUCe, TO
napabona BbIpOXOaeTCs B
npsimyto. Hapsigy ¢ annvncom u
runepbonon, napabona
ABMNSIETCSH KOHUYECKUM
ceyeHnem. OHa MOXET BbITb
onpegerneHa kak KoHM4Yeckoe
ceyeHune C eanHNYHbIM
9KCLIEHTPUCUTETOM.

44,

MnepGona (onpegenexHne, CoOCTaBlEHNE YpaBHEHNS).

OcHOBHbIe CBOWCTBA U XapakTepucTukn rmnepbornsl
(ocn cMMMeTpUn, LeHTP BEPLUMHbI, MOSyoCH,
3KCLLEHTPUCUTET, ANPEKTPUCHI, aCUMMTOTHI,
dokanbHble paguycsl). MocTtpoeHne runepbonsi.

nepbona — 310 Nnockas
KpvBasi BTOPOro nopsaka,
KOTOpasi COCTOUT 13 ABYX
OTAEerbHbIX KPMBbIX, KOTOPbIE He
nepecekaroTcs.

dopwmyna runepbonsbl y = k/X,
npwu ycrosumn, 4To k He pasHo 0.
To ecTb BepLWHbI rMnepbonbl
CTPEMSATCS K HOMI, HO HMKorga
He nepecekalTcs C HAM.
'Mnepbona — 3TO MHOXeCTBO
TOYEK MM0CKOCTU, MOAYIb
Pa3HOCTN PacCTOSIHWUIA KOTOPbIX
OT ABYX TOYeK, Ha3blBaeMbIX
dokycamu, ecTb BennymHa
NOCTOSAAHHAS.

45,

annunc (onpeaeneHne, COCTaBneHne KaHOHUYECKOro
ypaBHeHus1). OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKN
annunca (ocM CUMMMETPUWN, LIEHTP BEPLUMHbI, MOJTYyOCH,
SKCLLEHTPUCUTET, ANPEKTPUCHI, DOKaNbHbIE paguychl).
MocTpoeHue annunca.

Annunc — 3amMkHyTasi KpuBas
Ha NMOCKOCTU, KOTOPasi MOXET
ObITb MONy4YeHa Kak
nepeceyveHne NnockocTu n
KPYroBOro uunvHapa unm kak
OpTOroHarnbHas npoekums
OKPY>KHOCTW Ha MIIOCKOCTb.
OKpY>XHOCTb SIBMSIETCA YaCTHbIM
cnyyaem annunca. Hapsagy c
rmnep6onon 1 napabonon,
3NMMNC ABMNSAETCA KOHUYECKNM
CEeYeHNEM 1 KBaZPUKOWN.

46.

KonnuHeapHoCTb 1 KOMNNaHapHOCTb BekTopa. basnc
NNOCKOCTU 1 NpocTpaHcTBa. KaHoHnYeckun 6asuc
NMOCKOCTU N NpocTpaHcTBa. KoopanHaTel BEKTOpa.

KonnuHeapHOCTb — OTHOLLEHNne
napannenbHOCTV BEKTOPOB: ABa
HEHyNeBbIX BEKTOPa
Ha3bIBalOTCH KONNMHEapHbIMU,
€CIN1 OHW nexaT Ha
napannenbHbIX NPAMbIX UNKX Ha
OZIHOM NPSAMOWA.
KomnnaHapHOCTb — CBOMCTBO
Tpéx (unu GonbLuero Yucna)
BEKTOPOB, KOoTopble, 6yayun
npuBeaEHHBbIMU K OBLLLIEMY
Ha4vany, nexaTt B 04HOM1
nnockocTtn. KoopgnHatel — 3T0
COBOKYMHOCTb YMCEST, KOTOpble
OnpeaensioT NosoxeHme
Kakoro-nnbo obbekTa Ha
NPSAMOM, NMAOCKOCTH,
NOBEPXHOCTU UIN B




MPOCTPaHCTBeE.

47.

Bonpoc: Kak Bbl MoxeTe 06bACHUTL NOHATUE Npeaena
YHKLMN N KAKOBO €ro 3Ha4YeHne B MaTeMaTu4eCcKkom
aHanuze?

Mpenen yHKLMM — 3TO
3Ha4eHue, K KOTOPOMY
cTpeMnTcs yHKUMSA Npy
NpUONMXeHNn aprymeHTa K
3agaHHon Touke. MNpeaen
dyHKUMKN ABNsieTCs
dyHAaMeHTanbHbIM MOHATUEM B
MaTemMaTU4eCcKkoM aHanuse u
ncnonb3yeTcsa Ans
onpegeneHnsa HenpepbIBHOCTH,
NPOV3BOOHBIX.

48.

Bonpoc: OnuwunTe 0OCHOBHbIE CBOWCTBA U
KnaccudukaLmio Todek paspbiBa pyHKUNN.

Touku paspbiBa
KnaccmuumpyroTcsa Ha
pa3spbiBbl YCTPAHUMbIE U
HeycTpaHUMble. TOYKM
yCTPaHMMOro paspbiBa
ABMNSOTCSA TOYKAaMU pa3pbiBa
nepeoro poga. HeyctpaHumble
pa3pbIBbl B CBOKO o4epeab
OensTcsa Ha paspbiBbl NEPBOroO U
BTOpOro poaa. PaspbiBbl
BTOPOro poaa - 6eckoHeuYHble
pa3pbiBbl. OCHOBHbLIM
CBOWMCTBOM YCTPaHMMOrO
paspbiBa ABnseTcs
BO3MOXHOCTb «YCTPaHUTb» €ro,
3a4aB onpeferieHHoe 3HayeHne
YHKLMM B TOYKE pas3pbiBa.

49,

Bonpoc: B yem 3aknio4aeTcsi reoMeTpuiecknin n
MEXaHNYECKUIN CMbICI MPON3BOAHON?

feomeTpnyecKknini CMbICH
NPOV3BOAHOWN (PYHKLIMM B TOUKE
3aKknio4aeTcs B TOM, YTO OHa
paBHa yrnoBomMy KO3 PULNEHTY
KacaTenbHOWN K rpadouky
YHKUUN B 3TOW TOYKE.
MexaHun4yeckuin cMbich
NpOM3BOAHON CBA3aH CO
CKOPOCTbI0 U3MEHEHMUS KaKon-
nmMbo BEMUYUHBI CO BPEMEHEM,
HanpumMep, CKOPOCTb U
yCKOpeHue Tena.

50.

Bonpoc: KakoBa ponb onpegenurenen B NMIMHENHON
anrebpe 1 Kak MOXXHO BbIYUCIUTL ONpeaennTerb
mMaTpuubl 3x37?

OnpegenuTens MaTpuubl
ncnonb3yeTcs Ans peLleHns
CUCTEM NUHENHBIX YpaBHEHUN,
onpegeneHus obpatHon
MaTpULbl U BbIYUCTIEHNS
06bemoB B reomeTpun. [Ans
BbIUYMCIEHNA OnpeaennTens
MaTtpuubl 3X3 MOXHO
ncnonb3oBaTb METOA
pasnoXeHnsa No NepBon CTPOKe
unum ctonoéuy, yMHOXas
3MNEMEHTbI Ha UX
anrebpavyeckme 4ONONHEHUs.

51.

Bonpoc: OnuiunTe npouecc pellieHns cuctTeMsl
NIMHENHbIX YpaBHEHUI C NoMoLLblo MeToga Kpamepa.

MeTtoa Kpamepa npeanonaraet
ncnonb3oBaHue
onpegenutenen. Ecnn cuctema
MMeeT eaUHCTBEHHOE peLlieHmne,
TO OCHOBHOW onpegenutens
CUCTEMBI HE PaBEH HYTIO.
3HayeHune Kaxxaom nepemMeHHom
HaxoguTcs NyTEM 3aMeHbl
COOTBETCTBYHOLLEro cTonbua B




OCHOBHOW MaTpuue Ha ctonbeuy,
CcBOOOHbIX YNEHOB U
BblUMCINEHNSA onpeaennTens
nony4mBeLIENCS MaTpuLbl,
KOTOPbIN OenUTCA Ha OCHOBHOM
onpegenuTens..

52.

Bonpoc: Kak MOXXHO nHTepnpeTMpoBaTb
reoMeTPUYECKnii CMbICI YaCTHbIX MPOU3BOAHbLIX
PYHKLMN HECKONBKNX NEPEMEHHbIX?

feomeTpnyecknii CMbICH
YaCTHOW NPON3BOAHON PYHKLMMN
nokasblBaeT CKOPOCTb
N3MeHeHNst PYHKLMN MO OOHOW
13 NepemMeHHbIX Npu
PUKCUPOBAHHBIX 3HAYEHUAX
OPpYrux nepemMeHHbIX.
padnyeckn 3aTo COOTBETCTBYET
YrNnoBoMy KO3GhULMEHTY
KacaTenbHOM K rpadumky
dyHKUMN B 3aaHHON
NSIOCKOCTW.

53.

Bonpoc: B uem 3akniovaeTcs pasnoxeHue oyHKLMM B
pag Tennopa v kakoBa ero npaktnyeckas
3HA4YMMOCTb?

PaanoxeHune B psg Tewnnopa
nos3BonsieT NpeacTaBuTb
dYHKUMIO B BUAE OECKOHEYHOrO
CTENeHHOro paaa, rae Kaxaoin
UneH psiga BblUMCNAETCS Ha
OCHOBE NMPOM3BOAHbIX PYHKLIMW.
lMpakTnyeckasn 3Ha4YMMOCTb
3TOro MeToda 3aknio4aeTcs B
BO3MOXHOCTMW NPUBMKEHHOTO
BbIYNCNEHNSA 3HAYEHUI CNOXKHbIX
dyHKUMA 1N aHanm3a nux
noesefeHus.

54,

Bonpoc: OnuwunTe npoueaypy MHTErPUPOBaHNSA MO
4acTaAM 1 KakoBa ee OCHOBHas naen?

MHTerpmpoBaHue no yacTtsam
OCHOBaHoO Ha dopmyne
NPOn3BOAHOW NPOU3BEAEHUS
dyHkumn. OcHoBHas naes
MeToda 3akrno4vaeTcs B Bblbope
OBYX PYHKUMIA N3
NOAbIHTErpanbHOro BblpaXeHus
1 nx "pasgeneHnn” Taknmm
0obpasom, YToObI NONy4UNTh
Gonee npocTon nHTerpar.
MpumeHsieTca gaHHas
MeToamKa, Koraa npsiMoe
WHTErpupoBaHme CrioXHO MIm
HEBO3MOXHO.

55.

BOI'IpOCZ Kak onpepenaeTcd NMHEeNHas 3aBUCMMOCTb U
HEe3aBNCUMOCTb CUCTEMDbI BeKTopOB?

Cuctema BEKTOpPOB Ha3bIiBaeTCA
JNIMHENHO 3aBMCMMOMW, ECINN OAWNH
13 BEKTOPOB MOXET ObITb
Bblpa)KeH Kak NnMHenHas
KoMOMHauus ocTanbHbIX. Ecnn
Takoe Bblpa)keHne HEBO3MOXHO,
cucTema BEKTOPOB cUMTaeTCs
NWHENHO HE3aBNCUMOMN.
eomeTpunyeckn 3To 03Ha4vaeT,
YTO BEKTOpPbI HE NnexaT Ha
OAHOW NPSAMOM, NITOCKOCTU U T.A.

56.

BOI'IpOCZ B 4yem 3aknoyaloTCs OCHOBHbIE
XapaKTepucTtukn I'IpﬂMOl7I Ha NMJIOCKOCTU U KaKoBO UX
3HavyeHune ansa FeOMeTpVIl/I?

OCHOBHbIE XapaKTepPUCTUKK
NPSIMOM Ha NIIOCKOCTU
BKIIHOYAIOT €€ YrroBOM
KO3(hPMLUMEHT N OTPE3OK
nepeceyvyeHunsi C ocamm
KoopAanHaT. TN napameTpbl
MO3BOMSAKT OAHO3HAYHO
onpegenuTb NonoXeHue




NPsIMOV Ha NTOCKOCTU U
NMPOBECTM aHan13 B3aUMHOro
pacnonoXeHnst pasnuyHbIX
reoMeTpuYecKMx 0ObEKTOB
OTHOCUTESBHO Hee.

57.

Bonpoc: Kak onpegensietcsa onpegenutens MaTpuupbl
BbICLUEro nopsigka u kakosa ero porb B peLleHnn
CUCTEM JIMHEWHbIX YPaBHEHUIN?

OnpegenuTens MaTpuyubl
BbICLLEro nopsiaka
onpegenseTcs pekypcuMBHO
Yyepes MUHOPbI U
anrebpaundeckne AononHeHus
3MNeMeHTOB MaTpuubl.
OnpegenuTens urpaet
KIMOYEBYHO POIb B pPeLUEeHUn
CUCTEM JIMHEWHbIX YPaBHEHUN,
TaK Kak ero 3HayeHune nomoraet
onpegenuTb CyLlecTBOBaHME U
€OMHCTBEHHOCTb peLLeHus
CcMCTEMbI, 0COBEHHO Npu
MCMNonb3oBaHUM MeToda
Kpamepa.

58.

Bonpoc: B yem 3akntoyatoTcss OCHOBHbIE CBOMCTBA
CKarmnsipHOro 1 BEKTOPHOIO Npou3BeSEeHUS BEKTOPOB?

CkanspHoe npounssegeHne
BEKTOPOB OTpaXkaeT Mepy
OPTOroHanbHOCTM BEKTOPOB U
no3BongeT onpeaennTb yron
mMexay HuMmn. BektopHoe
npoussefeHune nokasbisaet
BEKTOP, OPTOroHarbHbIN K
NNOCKOCTW, ONpeaereHHoN
NUCXOAHBLIMU BEKTOPaMU, U ero
MoAyrnb COOTBETCTBYET
nnowaau napannenorpamma,
06pa3oBaHHOro aTNMM
BEKTOPaMMW.

59.

Bonpoc: YTo Takoe paHr MaTpuubl 1 KakoBa ero
npakTuyeckas 3Ha4MMoCTb B anrebpe matpuy?

PaHr matpuubl onpegenset
MakcumarsnbHO€E YNCNO INHENHO
He3aBUCKMMbIX CTPOK (Mnn
cTonbuoB) B MaTpuLe.
lMpakTnyeckasn 3Ha4YUMOCTb
paHra 3akr4yaeTcs B
onpeaeneHun Ynucna
He3aBUCKMMbIX YpaBHEHUN B
cUCTeEME U BO3MOXHOCTH
BbISIBNEHUS HAann4na unm
OTCYTCTBUS peLIeHUn Y CUCTEMBI
NNHENHbIX YPaBHEHWU.

60.

Bonpoc: Kak npumeHsieTcs coopmyna Tennopa ons
nuccnegoBaHusa PyHKUMIA, U 4TO Takoe paanyc
cxogumocTu ana psga Tennopa?

dopwmyna Tennopa nossonset
npeacTaBuTb PYHKLMIO B BUAE
CTEMEHHOro psifia B OKPECTHOCTH
TOYKM M NPUMEHSETCS Ans
annpokcMMmauum N aHanmsa
nosegeHus pyHkumin. Paguyc
cxognmocTu ansa psga Tennopa
yKasbIBaeT UHTepBar, BHyTpU
KOTOPOro psig CXOaUTCH K
dyHKUUK.

61.

Bonpoc: Onuwute npuHumn pabotel MeToaa [aycca
A58 peLleHns CUCTEeM NIMHENHbIX YpaBHEHUN.

MeToa Maycca ocHoBaH Ha
npeobpasoBaHUK CUCTEMbI
ypaBHEeHUi K
BEPXHETPEYroNibHOMY BUAY C
MOMOLLbIO 3NIEMEHTapPHbIX
npeobpasoBaHuii cTpok. MNMocne
3TOro peLleHns HaxogAaTcs
MeTogoM obpaTHOW




NoACTaHOBKNU. DTOT MeToS,
adppeKkTMBEH ANA peLleHns
BonbLUNX CUCTEM YPaBHEHWUI U
NO3BONAET HANTK pEeLLEHNE UMK
YCTaHOBMWTb €ro OTCYTCTBUE.

62.

Bonpoc: KakoBbl OCHOBHbIE XapaKTEPUCTMKM NPSIMON U
NAOCKOCTW B TPEXMEPHOM MpoCTpaHcTBe?

Mpsimas B TpeXMEPHOM
NpoCTpaHCTBe onpeaensieTcs
HanpaBnsOLLMM BEKTOPOM U
TOYKOWN NPOXOXKAEHUS.
MnockocTb MoXeT ObITb
onpegerneHa Tpemsa To4Kamu,
HOpMarbHbIM BEKTOPOM UMK
ypaBHEHUEM. Yrnbl MexXay
NPAMbIMW, NPSMON U
MNMOCKOCTbIO UK ABYMSI
NMOCKOCTAMW MOTyT ObITb
HanaeHbl C NCNONb30BaHNEM
CKansipHOro 1 BEKTOPHOIo
Npoun3BegeHUN.

63.

Bonpoc: KakoBbl krtoyeBble acnekTsl MeToga Kpamepa
Npw peLleHnn CUCTEM FIMHENHBIX YPaBHEHUI, 1 NpU
Kakux yCrioBMUsiX €ro MOXHO NMPUMEHNTL?

MeTog Kpamepa ocHoBaH Ha
Mcnonb3oBaHUKN onpeaennTenen
MaTpuLbl CUCTEMbI U MaTPUL,
NOMy4YeHHbIX 3aMEHON CTONGOLOB
Ha cTonbubl CBOOOAHbLIX YNEHOB.
[nsa peweHunsa cnctembl n
YypaBHEHWU C N HEU3BECTHLIMU
meTogom Kpamepa
HeobxoauMo, YToObI
onpegenuTens OCHOBHOM
MaTpuLbl cUcTeMbI Bbin
HeHyrneBbIM, YTO rapaHTUpyeT
€[AMHCTBEHHOCTb peLleHus..

64.

Bonpoc: KakoBbl cBOMCTBa 1 NpaKkTU4eckoe
NPUMEHEHNE CMELLAHHOTO NPOM3BEAEHNST BEKTOPOB?

CwmeluaHHoe npounssegeHve
Tpex BEKTOPOB paBHO 06bemy
napannenenunega,
0bpa3oBaHHOIo aTMMK
BeKkTopamu. B npaktnyeckom
NPUMEHEHMN, CMeLLaHHoe
npousBeneHne MoxeT ObiTb
1cnonbL3oBaHo Ans
onpegeneHns obbema u
onpeaerneHns, ABMAIOTCS Nu TpU
BEKTOpa B3anMHO
OpTOroHarnbHbIMU (€CNN KX
CMeLlaHHoe npounsBedeHne
paBHO Hymo).

65.

Bonpoc: Kak MoXHO onpefenuTb NUMHeEnHyo
3aBNCUMOCTb UNN HE3ABUCMMOCTb CUCTEMbI BEKTOPOB
W KaKoBbl CNEeACTBUS 3TOro onpeaeneHna’?

JInHenHasa 3aBMCUMOCTb UNKn
HEe3aBUCUMOCTb CUCTEMDbI
BEKTOPOB MOXET ObITb
onpegereHa ¢ NoOMOLLbH
onpegenuTens nx maTpuubl nnm
nyTeM NOMbITKN BbIpa3nTb OOUH
BeKTOp Yepes apyrue. Ecnu
BEKTOPbI NIMHENHO HE3aBUCUMbI,
OHU chopmupytoT 6asnc B
NUHENHOM MPOCTPaHCTBE, YTO
No3BONSET YHUKANBHO
npeacTaBuTb NIOOON BEKTOP
3TOro NPOCTPaHCTBA Kak
NNHENHY0 KOMOMHaU Mo
6Ga3nCHbIX BEKTOPOB.




66.

Bonpoc: B yem 3akntoyaeTcst reometTpudeckas
WHTepnpeTaums YaCcTHbIX NMPON3BOAHbBIX DYHKLNM
HECKOJSTbKUX NepeMEHHbIX, U KaK OHWN CBA3aHbI C
NOBEPXHOCTLIO, NpeAacTaBnsAloLwen 3Ty PYHKUMIO?

YacTHble Npon3BodHble
YHKLNN HECKOTBKNX
NnepeMeHHbIX oTpaXkarT
CKOPOCTb M3MEHeHUs1 OYHKLNN
Nno COOTBETCTBYHOLLEMY
HanpaeneHuto. FeomeTpryeckn
OHW COOTBETCTBYIOT yrnam
HaKrnoHa kacaTernbHOn
NIOCKOCTU K MOBEPXHOCTU
dyHKUUKN B HanpasneHum
COOTBETCTBYIOLLNX
KOOpAMHATHbIX ocen. Takum
obpasom, YacTHble
NPOu3BOAHbIE NPEeAOCTaBMAIT
MHdopmaLmio 0 «hopme» UK
«HaKMoHe» NoBEepPXHOCTU B
pasHbIX HanpaBleHusIX.

67.

Bonpoc: KakoBa ponb o6paTHON MaTpuLbl B peLLleHnn
CUCTEM JNIMHEWNHBIX YPABHEHUIN N KaKOBbI YCITOBUS €€
CyLLIeCTBOBaHNA?

Ob6patHasa maTpuua
ncnonb3yeTcs Ans peLleHns
CUCTEM NUHENHBIX YpaBHEHWUI
METOOO0M MaTpPUYHOW MHBEPCUM.
Ecnu matpuua cuctembl nmeeT
obpaTHyto, TO cuctema MmeeT
€[VHCTBEHHOE peLleHune.
Ycrnosuem cyLectBoBaHns
obpaTHoM maTpuubl Ans
KBaapaTHON MaTpuLbl ABNsSieTcA
HeHyrneBow onpeaenuTens 3Ton
MaTpuLbl.

68.

Bonpoc: Yto npeacraensieT cobon pasnoxeHune
PYHKUUN B CTENEHHOWN PS U KAKOBbI €r0 OCHOBHbIE
TMNbI?

PasnoxeHne dyHKuuun B
CTeNeHHoON psafg - aTO
npeacraeneHve yHKUUN B
Bnae 6eCKOHEeYHOM CyMMbl
CTerneHHbIX PYyHKLMNA.
OCHOBHbIMUY TUNAMN TaKNX
pasnoXXeHun ABNAITCA pAabI
Teunnopa n MaknopeHa,
KOTOpbIE MO3BONSAOT
NPUGNMKEHHO onucbiBaTb
nosegeHve yHKLNA B
OKPECTHOCTW onpeaeneHHon
TOYKM UIM BOKPYT HYNS.

69.

Bonpoc: Kakoe 3HayeHue nmeet popmyna HetoToHa-
JleiibHMLa B onpeaeneHHOM MHTErPUPOBaAHUN U Kak
OHa chopmynmpyeTcs?

dPopmyna HetoToHa-llenbHuua
CBA3bIBAET onpeaeneHHbIn
WHTerpan yHKLmmM c ee
nepsoobpasHon. OHa
yTBEPXAAET, YTO
onpegerneHHbl uHTerpan
dyHKUUKM Ha oTpeske [a, b]
paBeH pPa3HOCTU 3HAYEHUI ee
nepBoobpa3Hon B Toukax b 1 a.
dopmMyna nNo3BonseT BbIYUCAATb
onpefeneHHble UHTerpansl,
3Hasi NnepBoobpasHyo PYHKLUK.

70.

Bonpoc: Yto Takoe HeCOBCTBEHHbIE MHTErPansl U B
4YeM 3akntoyaeTcs MX 0COGEHHOCTb MO CPaBHEHWUIO C
0ObIYHLIMM ONpeaenieHHbIMU NHTerpanaMmm?

HecobcTBeHHbIE NMHTErpans! -
3TO UHTErparbl, y KOTOPbIX O4WH
mnn oba npegena
WHTErPUPOBaHNS] CTPEMSATCS K
BGECKOHEYHOCTM U PYHKLUUS
CTaHOBUTCS HEOTPaAHNUYEHHON Ha
MHTEpBane MHTErpupoBaHus.
OcobeHHOCTL NX 3aKr4yaeTcs B
TOM, YTO 41151 UX BbIYUCTIEHNS




TpebyeTcs npeaenbHbIN
nepexop, ¥ OHW MOryT
CXOAUTLCS UNWN pacxoamnTbes, B
oTnMyme oT 0BbIYHbIX
onpeaeneHHbIX UHTEerpanos.




4, MeTtoauyeckue MaTepHalibl, oNpeIesiomue NMpoiueIypbl OleHHUBAHUS
Pe3yJIbTATOB OCBOEHHUSI 00Pa30BaTeILHOI MPOrpaMMBbI

[IpoBenenue

OLICHKH

OCYIICCTBJIACTCA

IIyTeEM

COIIOCTaBJICHHUA

MPOICMOHCTPUPOBAHHBIX OOYJAIOIIUMCS pPE3yIbTaTOB OCBOCHUS KOMIIETCHIIMM C 3aJaHHBIMU

KPUTEPUSMH.

JI1si TIOJIOKUTENFHOTO 3aKJIIOUEHUsI MO0 pe3yibTaTaM OICHOYHOW MpOoIeAyphl MO ydeOHOU

JUCIHUIIIINHE

YCTaHOBJICHO

IIOpPOTOBOE

3HAYCHHUEC II0Ka3aTeCiA,

pu

IMOJIOKUTCIIBHOC PCIICHUEC, KOHCTATUPYIOIICC PE3YJIbTAaThl OCBOCHUA JUCHUIIIIMHBIL.

KOTOPOM IIPUHHUMACTCA

4.1, O0BeKTBI OHCHUBAHUA U HAMMCHOBAHUEC OLICHOYHBLIX CPEACTB
Dopmbl
TEKyLIero Bun 3anstus /
HaumeHoBaH KOHTPOJIsI HAMMEHOBAHHE ®dopma
uepasjiena ycneBaeMocTH / O6beKTbI oneHnBanms OlICHOYHBIX npoBeaeHust
¢opmb1 CpeaAcTB OLICHKH
MPOM €Ky TOUH O
aTTecTaluu
JIuneiinas Texymuit IIpakTuueckue 3amauu no paaeny | [Ipakruueckue OneKTpoHHas
anredpa u KOHTPOJIb «JIuneitHas anrebpa u 3a0a4n MMUCbMEHHAas
AHAJIUTUYCCKAas AHAJIIUTUYECKasd rCOMCTPUA».
TeOMETPHUs
Huddepen Texkymuii [IpakTnaeckue sajaun | ITpakrudeckue DIEKTPOHHAs
OUaJIbHOC U KOHTPOJIb «Bpruncienue npenenos u 3a1a4n MMUCbMEHHAs
I(/)I;ITCI‘paJIBH TIPOM3BOIHBIX (PYHKIIMI».
HACYUCIICHA
e
Huddepen Texymuii IpakTuyeckue 3amaun | ITpakrudeckue DIEKTPOHHAs
IHAJIBHOC 1 KOHTPOJIb «MHTerpupoBaHne (PyHKIHIHA. 337191 MMCbMEHHAs
MHTCIPaJIbH JuddepeHuyanbHble YpaBHEHHS.
06 CXOoOuMOCTB PSITOBY»
HACUYUCIICHA
e
Hrorossrii [TpomexyTounas O6001m1IeHHBIC pe3ympTaTel | Bompocst DNeKTpOHHAs
KOHTPOJIBIIO aTTecTalus 00y4eHus o JUICITUTLTHHE MUChMEHHAs
JCIUIUIAHE TEOPETUYECKUX 3HAHUU U
MIPAKTHYECKUX HABBIKOB
4.2. Tloka3ate/n, KpUTEPHH M IIKAJIA OLEHKH KOMIeTeH il

OneHka 3HaHUM, yMEHUH, BIaJICHII MOXKET ObITh BBIPAKECHA B MapaMeTpax «OUYEeHb BBHICOKASN,
«BBICOKAs», COOTBETCTBYIOIIAs aKaJIEMUYECKON OILIEHKE «OTIUYHO» (B clydae MPOBEACHUS 10
TUCIUILTMHE PK3aMEHa WU 3a4€Ta C OLEHKOM) WM «3a4TeHOo» (B clydae MPOBEACHUS MO JUCIUILINHE
3aué€Ta); «IOCTATOYHO BBICOKAs», «BBINIE CPEIHENH», COOTBETCTBYIOIIAS aKaJEMUYECKON OlIEHKE
«xopo1oy (B ciiydae MPOBEACHUS M0 AUCIUTUIMHEIK3aMEeHa WM 3a4€Ta C OIEHKOM) WIIH «3auTeHO» (B
clly4ae MPOBEJACHUS [0 JUCHUIIIINHE 3aU€Ta); «CPEeIHssD», «HIKE CpeTHEeNn», «HU3Kas», COOTBETCTBYIOMIAS
aKaJIeMUUECKOM OILICHKE
«YIOBIETBOPUTEIHHO» (B CIy4ae MPOBEACHHUS MO TUCIUIUIMHE dK3aMEHa WM 3a4éra C



OIIEHKOM) WM «3auTeHO» (B Ciy4ae NPOBEACHHUS IO JUCHUIUIMHE 3a4éTa); «OYCHb HHU3Kas»,
COOTBETCTBYIOIIAS] AKaJEMUYECKOW OILIEHKE «HEYAOBJICTBOPUTEILHO» (B Ciydyae MPOBEACHUS I10
JTUCIUTIIIMHE SK3aMEHa HJIH 3a4€Ta C OIEHKOW) UITH «HE 3a4TEHO» (B CIy4yae MPOBEACHUSATIO JUCITUTUTHHE

3auéra).

TeKyumi/i KOHTPOJIb U IPOMEKYTOYHASA aTTECTAlUsA

Kpurepnn onenuBanns
No BasoBerit HoBbImeHHBIH HpoasunyTeIi
“/'“ Buaer pador OrcyrerByer YPOBeHb YPOBEHbL YPOBEHbL
KOMIIETEeHI U OCBOCHHSA OCBOCHHUS OCBOEHHS
KOMIIETCHITHH KOMIIEeTeHIIHH KOMITIETeHIIHH
1 Brimonaenne MPaKTHYECKUX | BbINOIHEHO Brimosaeno 3 | BsinonseHo 4 | BbINOJHEHO 5
) 3aja4 MeHee 3 3a/1a4 3a1a4u 3aj1a4 3aj1a4
Brimonnenue
JIMarHOCTHYECKOM pabotsl | BeimonHeHO BsinonaeHo
N o | Beimomneno ot 50 | BeimonHeno ot 60 0
2. (chopmupoBanHOit w3  OaHka | MEeHee 50% o o o . CBBIIIIE 75%
N 1o 60% 3ananuit 1o 75% 3anaHuit .
OIICHOYHBIX MAaTEPHAIIOB) IPH 3a1aHuH 3a7aHuH
3auére 1o uToram 2 ceMecTpa
KpI/ITepI/II/I OIICHUBAaHUA (bOpMy.]'H/Ip}IIOTCSI JJIA Ka)KJIOﬁ KOMIICTCHIIMKX W OTpaXaroT

OTIO3HABAEMYIO JIEATEILHOCTh 00YJArOIIETOCs, IMOIAIIIYIOCS U3MEPECHHIO.

O00011eHHbIe KPUTEPHH OLIECHUBAHNS OCBOEHUSI KOMIIETEHIIUH

He 3aurteHo / He 3ayreno / 3aureno / Xopouo 3aureno / OTaMYHO
Y/10BJIETBOPUTEJILHO Y10BJ1€TBOPHUTEIBHO
OrcyrerBYyeT ba3oBblii ypoBeHb IloBbIlIEHHBIN YPOBEHb IIponBuHYTHI YPOBeHb
KOMIeTEeHI sl OCBOCHHSI KOMIIeTeHIIMH OCBOEHMSI KOMIeTeH NI OCBOEHHSI KOMIIETEHIIMH
Komnerenuuss He ocBoeHa. | KomnereHuus ocBoeHa. | KommnereHuust ocBoeHa. | Kommerenmus OCBOCHA.
OO0yuaroruiics gactuuHo | OOydwarommiicss — mokaspiBaeT | OOywarommiics — mokaspiBaeT | OOyuarommiics — MOKa3bIBaeT
IOKa3bIBaET 3HaHM, | oOLIME 3HAHWS, BXOMALIME B | MOJHOTY 3HaHMH, | riyOokue 3HaHMS,
BXOIAIIIE B COCTaB | cocTaB KOMIIETEHIIH, JEMOHCTPUPYET ~yMEHHMS M | JEMOHCTPUPYET yMEHHSA WU
KOMIICTCHILIMM, TIOHMMAeT HMX | UMEeT NpEICTaBICHHE 00 MX | HAaBBIKM pEIICHHsS THUIOBBIX | HABBIKM PELIEHHS CIOXHBIX
HEOOXOIMMOCTb, HO HEMOXET | NPHUMEHEHUH, yMeHHE | 3a7ad. 3aja4, YMEHHE IPUHUMATb
UX TPUMCHSATb. U3BJICKATh M MCIIOJIb30BATh perLieHus, co3/1aBaTh u
OCHOBHYIO (BaXkHYIO) MIPUMEHSTH JIOKYMEHTBHI,
uHpOpMALIHUIO u3 CBsI3aHHbIC c
MOJy4YEeHHBIX 3HAHUI npoeCcCHOHANBHOM
JIEATENBHOCTHIO; CITIOCOOEH
CaMOCTOSITENILHO periarb
npobieMy/3anaqy Ha
OCHOBE U3Y4EHHbIX
METO/IOB, PHEMOB u

TEXHOJIOTHH.

basosviii yposenv oceoenus komnemenyuu - 00S3aTEIbHBIN UL
3aBEPLIEHUHN OCBOEHUS AUCLUIIINHBIL.
Llosviuennwiii ypogensb 0c60eHUs KoMnemeHyull - PEBBIIIEHNE MUHUMAJIbHBIX XapaKTEPUCTUK
c(OPMHUPOBAHHOCTU KOMIIETEHIIUHU JJIs1 00Y4arOIerocs.
IIpoosunymuiii ypoeeHb 0c60enus KoMnemeHyuli - MaKCUMalIbHO BO3MOXHAasi BBIPA)KEHHOCTh

KOMIICTCHIIUH,

JOIIOJIHUTCIIBHOC K TpC6OBaHI/I$IM

XapaKTCPUCTUK:

BCEX OOYyYarommMxcsi Mo

BOKEH KaK KAueCTBEHHBIM OpPUEHTHP Ul CaMOCOBEPILIEHCTBOBAaHUS TaK |
OIIOIT ocBOEHME KOMNETEHLUHH C€ YYETOM JIMYHOCTHBIX

— aKTUBHOE y4yacTHue B KOH(EPEHIHIX, KOHKYpCax, KPYIJbIX CTONAX U T.J. C MOJTy4eHUEM
3a()KCUPOBAHHOTO TMOJIOKHUTETBLHOTO pe3yibTaTa MO BOIMPOCaM, BKJIIOYEHHBIM B
TUCIHILIAHY;

— pa3paboTKa U peann3anus MPOeKTOB C MPUMEHEHUEM KOMITETEHIIHA, YKa3aHHBIXB pabodeit

IIPOrpaMMEe;
— JIEMOHCTpPUpPYET

YMEHHE

MMPUMCHATH

TCOPCTUICCKUC

3HaHUA

JJIsL peaICHUs

MPaKTUYCCKUX 3a/1av MOBBIIIEHHOMN CIIOKHOCTHU U HECTAHAAPTHBIX 3a1a4,



— BBIIIOJIHCHUC B CPOK BCEX NMMOCTABJICHHBIX 3a/a4.

Ikasa kpuTepueB OlleCHUBAHUS KOMIIETEH Uil

Ouenka Conep:xanne
He 3aureno / wHe | JleMOHCTpHpYyeT HENIOHUMaHHUE PpobieMbl. MHOrHE TPeOOBaHHS, IIPEIBbIBIISIEMbIE K 3aIaHUIO HE
YAOBJIETBOPHUTEIHHO BBITIOJHEHBI. J[eMOHCTpUpYeTCs IIepBUYHOE BOCIIpUATHE MaTepHana. Pabora He3akOHUEHa W
/WM 9TO IUIaruar.
3aureHo /| JleMOHCTpUpYEeT YaCTHYHOE MOHHMAaHHE MPOOJIeMbl. BONBUIMHCTBO TPeOOBAaHHM, MPEIbABISEMBIX, K
YAOBJIETBOPHTEIHHO 3aJaHUI0 BBITIONHEHBl. BiajneHuWe 3jeMEeHTaMH 3aJaHHOTO MaTeprajia. B OCHOBHOM BBINTOJIHEHHBIN
MaTepHall MOHATCH U HOCUT IIEJIOCTHBIN XapakTep.
3aureno / xopouio JleMoHCTpUpYeT 3HAaUNTENbHOE TIOHMMaHKHe NpoOiaeMbl 0003HAYSHHOH MUCHMIUIMHONW. Bce TpebGoBanus,

NpEeABABIACMBIC K 3aJaHUIO BBIITOJIHEHBI. COI(ep)KaHI/Ie BBIITOJTHCHHBIX 33.[[3.HHI>1 PACKpBITO U paCCMOTPEHO
C Pa3HBIX TOYCK 3pCHUS.

3aureno / oraIM4YHO J]eMOHCTpI/IpyeT IIOJIHOC TTOHHUMaHHE l'IpO6J'[CMBI. Bee Tpe60BaHI/Iﬂ, MNpEeALABISIEMBIE K 3aJaHUIO
BBITIOJTHCHBI. HpO)IeMOHCTpHpOBaHO YBEPEHHOE BJIAJICHUE MAaTCpUAIOM AUCHUIIINHBI. BelmmonnHeHHBIC
3a/1aHus HOCAT LIEJIOCTHBIX XapaKTEP, BLINIOJIHEHBI B ITOJTHOM 061,eMe, CTPYKTYpUPOBAHBI, NPEACTABICHBI
pas3In4HbIC TOYKHU 3pEHUS, IPOACMOHCTPHUPOBAH TBOp‘[eCKHﬁ

TI0AXO.

MeToanyeckue MaTepuajbl, ONMpeae/sionme Npoueaypbl oleHHBAHUS

Tekymmii KOHTPOJIb  YCIIEBA€MOCTH  OCYIIECTBIIICTCS: HA  JIGKIUAX, IMPAKTHYECKHX
(ceMUHapCKUX) ¥ JIA0OPATOPHBIX 3AHATHSX.

OOyuaromuecs: 3apaHee WHOOPMHUPYIOTCS O KPHUTEPUSAX M TMPOLEAYPE TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH  MPETOJaBaTeIIMA M0  COOTBETCTBYIONICH  y4eOHOW  MUCHHMIUIMHE (MOIYIS).
YcmeBaeMoCTh TpPU  TEKYIIEM KOHTPOJIE XapakKTepu3yeT OO0beM H KadyeCTBO BBIOJHEHHOM
oOyJarormumMcst padoThI IO TUCHIUIUINHE (MOIYITIO).

[lemarorudeckue BUAbBI M (OPMBI, HCIOJIB3YEMbIE B TPOIECCE TEKYIIETO0 KOHTPOJIS
yCIIEBaeMOCTH 00yJarOIIUXCs, OMPEICIISIOTCS MperoiaBaTeneM. BoiOupaemplii BU]T TEKYIIETOKOHTPOJIS
obOecrieunBaeT Hanbosiee MOJHBIM U OOBEKTUBHBIM KOHTPOJh (M3MEpEHHE U (DUKCUPOBAHHE) YPOBHS
OCBOCHHS PE3yJIbTATOB OOYUESHHSI 110 TUCITUILTHHE.

B mensx o0ecriedeHUs TEKYIMIETO KOHTPOJIS YCIIEBAEMOCTH IPEMOIaBaTellb MPOBOIUT
KOHCYJIbTAITHH.

[TpomexxyTouHas aTTecTaius 00yqaronuxcs ABisieTcs: GOpPMOI KOHTPOJIS pe3yIbTaTOBOOYyUCHHUS
M0 JUCIMIUIUHE C IEJIbI0 KOMILICKCHOTO OIIPE/ICIICHUs] COOTBETCTBUSI YPOBHSI M KauyecTBa 3HAHUM,
YMEHUI ¥ HaBBIKOB 00yUarOIIUXCs TPEOOBAHUSM, YCTAHOBJICHHBIM 00Pa30BaTEeIbHOM MTPOTPAMMOiA.

5. Oco0eHHOCTH OCBOEHHUS THCIHUILIMHBI JI51 HHBAJHM/IO0B M JIMI ¢ OTPAHMYEHHBIMHU
BO3MOKHOCTSIMH

OOyuenne o0yyaroIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbS P HEOOXOAUMOCTH
OCYIIECTBIISICTCS HA OCHOBE aJIallTUPOBAHHON paboyell MporpaMMsbl ¢ UCHOJIb30BAHUEM CIIELHAIBHBIX
METOJIOB OOyuYeHHMs M JAUJAKTHMYECKHMX MAaTepHalloOB, COCTABJICHHBIX C YYETOM OCOOEHHOCTEH
NCUXO(U3UUECKOTO  Pa3BUTHS, HMHIUBUAYaJIbHBIX BO3MOXHOCTEH H MNPH  Heo0XOAUMOCTH
of0ecreynBaOIIUX KOPPEKUHMI0 HAPYIICHWH PAa3BUTHS U COLMAJIBHYI0 aJaNTALMI0 YKA3aHHBIX
JIMLL.

CamocrosTenbHas paboTa OO0y4alOUIMXCS C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBBSL U
WHBAJIUOB MO3BOJISIET CBOEBPEMEHHO BBISIBUTH 3aTPYIHEHUS U OTCTAaBAaHUE U BHECTH KOPPEKTUBBI B
yueOHyI0 JiesTeNIbHOCTh. KOHKpeTHbIE (JOPMBI M BUJIbI CAMOCTOSATENBHOM paboThl 00YUaIOIIMXCS JIUIL C
OTrpaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBbSIM MHBAIM/OB YCTaHABIMBAIOTCA MpenojaBareneM. Beioop
(opM U BHIOB CAMOCTOATEIBHOMPAOOTHI, 00yJarOMIMUXCS ¢ OrPaHHUEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS
Y MHBAJIMJIOB OCYILECTBIISIETCS C YIETOM UX CIIOCOOHOCTEH, 0COOEHHOCTEN BOCIIPUSATHS U TOTOBHOCTH K
OCBOEHMIO ydeOHOro Matepuana. @opMbl caMOCTOSTETHHON pPabOTHl YCTAaHABIMBAIOTCA C YYETOM
WHAMBUIYAIBHBIX NMCUXO(PHU3MUECKUX O0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare



WA Ha KOMIIBIOTEpE, B OPME TECTHPOBAHUS, SJTEKTPOHHBIX TPEHAXKEPOB U T.11.).
OcHoBHBIE (HOPMBI MPENCTABICHHS OIIEHOYHBIX CPEACTB — B NEYaTHOH Gopme uin B (opme

QJICKTPOHHOI'O JOKYMCHTA.

Jlia  oOyyaromuxcs C HapylIEHUsSMHM 3pEHHUsl IpeaycMaTpuBaeTrcs

BO3MOYHOCTbH ITPOBEICHUS TEKYILIET0 M TPOMEKYTOUHOTO KOHTPOJIS B YCTHOU opme. st o0yuarommxcs
C HApYIICHHUSAMH CIyXa TPeIyCMaTPUBACTCS BO3MOXKHOCTH IPOBEICHUS TEKYIIETO U MPOMEKYTOUYHOTO
KOHTPOJISI B MTUCBMEHHOU (opMme.

Kareropun odyuaromuxcsa ¢ OB3, cnocodsl BocnpusiTuss UMU MHGOPMALUM U METOAbI HX

o0y4eHust
Kareropuu ody4yaroummxcs no Mertonnb! 00yuenus
HO30/10THSIM

C HapymeHusM Crenele. Cnocob | Ayouanvho-kunecmemuueckue, IIpeaycMaTpUBaroLIe MOCTYIUICHUE

1 3peHHUs BOCIIPHSATHS y4eOHOH MH(OpMALUHK ITOCPEACTBOM CIIyXa M OCA3aHHS.
nHpOopMaLIH: MoryT HCTIOIB30BAThCS TIPH YCIOBHUH, YTO BU3yallbHAsI HH(pOpMaNus Oyaer
ocs13aTeINbHO- aJIaNTUPOBaHa JUIsl JIUL C HapyIICHUSIMH
CITyXOBOI1. 3pEHNS:
CnaGoBupsiye. BU3YANbHO-KUHeCmemuyecKue, TIPEATIOoNararolye nepeJady U BOCIpUsITHE
Cnocob BOCHPHATHA | y4eOHOH HH(pOpMAIWH IPH IIOMOIIN 3PSHUSI M OCSI3aHMS;
nHpOpMaIHH: ayouo-eusyanbHule, OCHOBaHHbIE Ha Hpe/ICTaBICHUE y4eOHOMH
3pPUTENBHO- UHGOpPMAIMY, NP KOTOPBIX 3aA€HCTBOBAHO 3PUTENBHOE U CIyXOBOE
ocs13aTeNbHO- BOCIPHATHE;
CITyXOBOM ayouo-eu3yanibHo-KuHecmemuieckue, 0asupyronyecs Ha MpeICTaBICHIN

UHGOpMAIMY, KOTOpas IOCTYNaeT [0 3PUTENBHOMY, CIyXOBOMY U
OCsI3aTeIbHOMY KaHaJaM BOCIIPUSITHE.

C HapymeHusM I'nmyxue. Cnocob | BuszyanvHno-kxunecmemuueckue, IpeAnonararolme nepejady u

u cinyxa BOCIIPUSITHS BOCHIpHATHE yueOHOH HH(OPMALMK PH TOMOIIN 3PEHHS U
nHpOpMaIHH: OCSI3aHHUSL.
3pPUTENBHO- MoryT HCroNB30BaThCS MPH YCIOBUH, YTO aynHanbHas nHpopMalys OyaeT
0CSI3aTeIbHbIMH. alanTHPOBaHa YIS JIML] C HAPYIICHUAMH CIIyXa:
Cunabocplmiarye. ayouo-eusyanvHule, OCHOBaHHbIE Ha HpeCTaBICHUE y4eOHoH
Cnoco6 BOCIIpUATHA | MHGOPMALMH, TIPU KOTOPHIX 3aJEHCTBOBAHO 3PHUTENBHOE U CIyXOBOE
uHpOopMaLUH: BOCIIPHSITHE;
3pPUTENBHO- ayouanvHo-KuHecmemuueckue, npeaycMaTpHBaroLIne HOCTYIUICHHE

0CA3aTeNbHO-CIYXOBOM

y4ueOHOW HHPOPMALIUK TIOCPEICTBOM CITyXa U OCSI3aHUs,
ayouo-eu3yaibHo-KuHecmemudeckue, 6a3upyromnyecs Ha MpeiCTaBIeHUH
uHpOpMalLMK, KOTOpas TMOCTYNAeT II0 3PHUTENbHOMY, CIyXOBOMY U
ocsi3aTeIbHOMY KaHajlaM BOCIIPUSITHE.

C HapymIeHUsIM Croco6 BOCIIPUATHSL | — BU3VANbHO-KUHECTNEMUYeCcKuUe;

u onopHo- | uH}popmanuu: — ayouo-6u3yanvHule;

JIBUTATEJILHOTO 3pPUTENBHO- — ayouanbHo-KUHecmemuyecKue;
anmnapara 0CsI3aTeNbHO-CIYX OBOH — ayOUo-6U3YANbHO-KUHECemuyecKue.

Crnoco0sb! aanTanuu 00pa3oBaTe/ibHbIX PeCcypcoB
Yenosnwie obo3Hauenus:

«+» — 00pa3zoBaTeNIbHbIN pecype, He TPeOYIOIMNA aanTaumy,

«AD®» — agantupoBaHHBI (opMaT K OCOOCHHOCTSIM IpHeMa-lepenayd uHPopMaluu
oOyyaromuxcss uHBaIMAOB U Jui ¢ OB3 ¢dopmar obOpa3oBarenbHOT0 pecypca, B TOM 4YHCIE C
HCIIOJIb30BAHUEM CHELHUAIBHBIX TEXHUUECKUX CPELCTB;

«AD» — abTepHAaTUBHBIN SKBUBAJIEHT UCIOJb3YEMOIO pecypca

O0pa3oBaTe/IbHbIE PecypChl
DJIeKTPOHHBIE
TeKCTOBbIE,
Kareropuu o0y4awomuxcs no
3J1eKTPOHHbIE
HO30JIOTMSIM MYJIbTHMEIHA INeuatHsre
rpadguyeckue ayano aHaJI0ru
NMeYaTHbIX
M3JaHui
AD AD
(Hanpmmep, (Hanpumep,
C Co3/1aHHe AD TeYaTHBII
MaTepraIbHON HalpuMe MaTepuai
HapymenusiMu | Crenble AD P + (Hanpuep, puar,
apermt MOZIETH ayznno BBITIOTHCHHBI
rpaguuecKoro OIMCAHNE) it penbedHO-
o0BeKTa TOUYCUHBIM
(3Dmopenmn) mpuhToM




Oo0pa3oBaTeJibHbIE PeCypChI
DJIeKTPOHHBIE
TEeKCTOBEIE,
Kareropuu oGy4aromuxcs no
3J1eKTPOHHBIE
HO30J10TUSIM MYJIbTHMEIHA [MeuyatHsie
rpaguyeckue ayanuo aHAJIOTH
MeYaTHBIX
H3AaHUHI
J1.Bpaiins)
CraboBupsiiue AD AD + AD AD
AD
(narpumep,
Texcrosoe
C I'myxue + + + +
OIMCaHue,
H HUSIMU
apyte THIEPCCHIIKH
ciyxa )
Cuabocnprmmany + + AD + +
e
C HapyIIEHUSIMU OIOPHO- + + + + +
JIBUTATEJILHOTO armapara

@DopMbI KOHTPOJISI M OLIEHKU Pe3yJIbTaTOB 00ydeHHsI HHBaIuA0B U i ¢ OB3
Kareropuu

o0yuaromxcst ®opma KOHTPOJIS M OLlEHKH Pe3y/IbTATOB 00y4eHHst
110 HO30J10THSIM

— YCTHas MPOBEPKa: JUCKYCCHH, TPEHUHIH, KPYIJIble CTOJIBI, cOOECe/I0BaHMs, YCTHBIE KOJUIOKBUYMBI HJIP.;
— CHCIIOIb30BaHUEM KOMIbIOTEpa H crienransHoro [10: paboTa ¢ 31eKTpoHHBIME 00pa30BaTEIbHBIMU
pecypcaMu, TeCTHpOBaHue, pedepaThl, KypcOBbIE IIPOEKTHI, AUCTAHIHOHHBIE ()OPMBI, €CITH IT03BOJISET
0CTpOTa 3peHHus - rpaduueckre padoTsl U ap.

C HapylLIeHUus MU
3peHus

— NHCBMEHHAsl MPOBEpPKa: KOHTPONbHBIC, rpaduueckue pabOThl, TECTHPOBAaHME, AOMAIIHHE 3aJaHMs, 3CCe,
MMCbMEHHBIE KOJUIOKBHYMBI, OTYETHI H JP.;

— C HCIONb30BaHUEM KOMITbIOTEpA U crierranbHoro [10: pabora ¢ 31eKTpOHHBIME 00pa30BaTeIbHBIMUAPECYPCaMU,
TECTUPOBaHUE, pedepaThl, KypCOBbIE MPOSKTHI, rpaduueckue padboThl, JUCTAHIIMOHHBIC (OPMBI U JAP.

C HapylLIeHUsIMU
ciyxa

— NUCbMEHHAs IPOBEPKA, C MCIONB30BAHMEM CIICIHAIBHBIX TEXHUYECKUX CPEJCTB (aJIbTEPHATHBHBIX CPEICTBA
BBOZIA, YNPABJCHHS KOMIIBIOTEPOM U Jp.): KOHTPOJbHbIE, rpaduueckie padoThl, TECTHPOBaHHUE, JOMAILHUC
3aJ]aHus, 3Cce, MUCbMEHHbIE KOIIOKBUYMBI, OTYETHI U JP.;

C HapyLIeHUsIMH .
— YCTHasl IPOBEPKA, C MCIOJIb30BAHMEM CIICLUAIBHBIX TEXHHYECKHX CPEJICTB (CPEICTB KOMMYHHUKALMN): TUCKYCCHH,

OIIOPHO-

,E[BI/III")aTeJ]LHOFO TPEHUHI'U, KPYTJIbIC CTOJIBI, COGGCCZ[OB&HI/UI, YCTHBIE KOJUIOKBUYMBI U JIP.;

anmapara — C HCHOJB30BAHHUEM KOMIIBIOTEPA U CIELHHUATIBHOI'O 110 (aHLTepHaTI/IBHbIX CpEIACTB BBOJA U YNPaBJICHUA
111 T

KOMITBIOTEPOM U 1p.): paboTa C 3IEKTPOHHBIMH OOpa30BaTENbHBIMH PECypcaMi, TECTHPOBaHHE, pedepartsl,
KYpCOBBbIE MPOCKTHI, Tpaduueckie paboThl, TUCTAHIMOHHBIE (OPMBI — TMPEIAMNOYTUTENbHEE O0YYAIOIIHMCS,
OrPaHHUUYCHHBIM B IIEPEABIDKCHHH U .

3agaHus Qs TeKyWero KOHTPOJsS I MHBAJIWAOB M JIHI C OrPAaHMYCHHBIMHU
BO3MOKHOCTSIMH

Texywuii KOHMPOAbL U NPOMENHCYMOYHAA ammecmayus 0oyJaromuxcs nHBaIuI0B 1 i ¢ OB3
OCYILIECTBIISIETCSI C HCIOJIb30BAHUEM OLICHOYHBIX CPEJACTB, aJAalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbSI M BOCHPUATHS MH(DOPMAIMK, B TOM YUCIIE C UCIOJIb30BAHUEM CHEIMATbHBIX TEXHUYECKHUX
CPEACTB.

Texywuu KoHmpoas ycnegaemocmu 0 obyuarowuxca uneaiuoos u auy ¢ OB3nanpasieH Ha
CBOEBPEMEHHOE BBISBICHHE 3aTPyIHEHHH W OTCTaBaHHUA B OOYYEHUM M BHECEHHS KOPPEKTHBOB B
y4eOHYI0 JIesITeTbHOCTh. BO3MOKHO OCYIIECTBICHHE BXOJHOTO KOHTPOJIA JJIsl ONPEAETCHUs ero
crocoOHOCTeH, 0cOOeHHOCTEH BOCIPUATHS M TOTOBHOCTH K OCBOCHHIO Yy4eOHOTO MaTepuaa.

3axaHus 1JIsl MPOMEKYTOYHOH aTTecTalMM IS MHBAJMIOB M JIHI C OrPaHUYEHHBIMH
BO3MOKHOCTSIMHM

Dopma npomedicymounou ammecmayuy YCTAaHABIMBAETCS C YYETOM HMHIUBUIYaJIbHBIX
NCcUX0(pH3NIECKUX 0COOEHHOCTEH (YCTHO, NMUCPMEHHO HAa Oymare, NMUCBMEHHO Ha KOMIbIOTEpE,B (hopme
TeCTUpOBaHUs U T.11.). [Ipu HeoOXxoaMMOCTH 00yUaAIOMIKUMCS TPEIOCTABIAETCS JOMOIHUTEIBHOE BPEMs
JUTSL TIOJITOTOBKH OTBETA.



IIpomedsicymounas ammecmayusi, IpA HEOOXOJUMOCTH, MOXET INPOBOAUTHCS B HECKOJIBKO
stanoB. [l 3TOr0 pEeKOMEHAYETCS UCIOJIb30BaTh PYOEKHBIM KOHTPOJb, KOTOPBIN SIBisSETCS
KOHTPOJBHOH TOYKOM IO  3aBEpIIECHUI0 M3Y4YEHHUs  pa3fena WIM TEeMbl JAMCLUILIUHBI,
MEXIUCUUIUIMHAPHOTO Kypca, NPaKTUK U €€ pas3JelioB C LEJNbI0 OLIEHUBAaHUS YPOBHS OCBOEHHS
IporpaMMHOT0 Matepuana. POpMbl M CpPOK HPOBEACHHUS PyOEKHOTO0 KOHTPOJIS OINPEAEISIOTCS
[IPernoaBaTesIeM € y4ETOM HHIUBUAYAIBHBIX MICUX0(DU3NUECKUX 0COOEHHOCTEHN 00yJaromuxcsl.



