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1. HEPEYEHbD PE3YJIbTATOB OBYYEHUA 110 JUCHUIIJINHE

B pesynbrare OCBOCHMS AMCHUILIUHBI Y OOYYAIOIIUXCS JOJDKHBI OBITH C(HOPMUPOBAHBI
caenyronme oouenpogpeccuoHaNbHbIe KOMIICTEHIIMH U TPOQeCcCHOHAbHBIC KOMIIETCHIINH:

HaunmenoBanue KOMIICTCHIIU

Ko xommierennunu

CriocoOeH NpUMEHSTh €CTECTBEHHOHAYYHbIE U O0IIEHH)KEHEPHBIC
3HAHMS, METOJIBl MATEMAaTHYECKOTO aHAIN3a U MOJICIIMPOBAHUS,
TEOPETUYECKOTO U IKCTIEPUMEHTAIBHOTO UCCIISIOBAHUS B
npodeccHoHaIbHON NesITeIbHOCTH

OIlK-1

nporpammsbl 09.03.02 «MHbOpMaIIMOHHBIE CUCTEMBI i TEXHOJIOTHH.

MMPOT'PAMMBbI
Jannast ydeOHas AWCHMIUIMHA OTHOCHTCS K 00s3arenbHONM dYacTh 00pa3oBareinbHOU

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM

B Tabnmume 1 mpencraBieH mepedyeHb KOMIIETEHIHMH C yKa3aHHEM IepeyuHs JWCIUILIUH,

(hOpMHUPYIOIUX 3T KOMIICTCHIIUN COTTacHO yueOHomy turany OITOIT

Tabmuna 1

Kon HanmenoBanune [IpenmecrtByronme [Tocnenyromume

KOMIIETEHITUY | KOMIICTCHITHH, TV CITATIIINHEI, IV CITATIIINHEI,
dopmupyemoit B pamkax | popmupyrouue (dhopMupyrome yKa3aHHYIO
OCBOCHUS JHUCITUTIINHEI YKa3aHHYIO KOMIIETEHITHIO

KOMIIETEHITHIO
OIlK-1 Crioco0eH MPUMEHSTh Nudopmarnka MaremaTrueckasi JIOTHKa 1

€CTECTBEHHOHAYYHBIE U dusuka TEOPUs aJITOPUTMOB
00IIIeHH)KEHEPHBIE 3HAHHS, IIeKTPOTEXHHKA, OrepalioOHHBIE CHCTEMBI
METO/bl MATEMATUUECKOIO ICKTPOHNKA 1 JIuckpeTHas MaTeMaTHKa
aHaM3a ¥ MOJIEIMPOBAHMS, CXEMOTEXHUKA Teopwust ynpasieHus
TEOPETHYECKOTO 1 TIporpaMMUpoBaHHe VueOHast mpaKTHKa.

9KCIIEPUMEHTATIBHOTO
HUCClIeJOBaHUs B
poheCCHOHAITLHOM
JeSITEILHOCTH

O3zHakOMUTENbHAS TIPAKTHKA
NuxenepHas u
KOMITBIOTEpHAs Tpaduka
MeTonbl ONTUMH3AIHA
3amuTa BBIITYCKHOM
KBaJIM(DUKAIIMOHHON pPaboTHI,
BKJIFOYAasi ~ TIOATOTOBKY K
poLeaype 3aIUTHI "
IPOIIEYPY 3alTUTHI

* B KQUeCTBE dTama (bOpMI/IpOBaHI/ISI KOMHGTGHL{I/Iﬁ HCIOJb3YIOTCA HOMEPA CEMECTPOB COIJIAaCHO yqe6H0r0 miana OITOIT




[lepedeHp MIaHUPYEMBIX PE3YJIbTaTOB OOYyUYEHHsI, COOTHECEHHBIX C IUIAHUPYEMBIMH pE3ylbTaTaMu
OCBOCHHSI OCHOBHOH MPO(eCcCHOHATBHON 00pa30BaTeIbHON POrPaMMbl HAIIPAaBJICHHS MO/ITOTOBKH,
NpeCTaBiIeH B Ta0nue:

Kon n HaumeHoBaHue Kox 1 HauMeHOBaHNE MHAMKATOPA JOCTHKEHHS] KOMIIETEHIIUH
KOMITETEHIIUU

OIIK-1. Cnoco6en npumensts | OIIK-1.1. [IpumensieT ecTecTBEHHOHAYYHBIC 3HAHUS B
€CTECTBCHHOHAYIHBIC 1 npodeccuoHaIbHON 1eATeNbHOCTH

00IenmKeHEPHBIE 3HAHUA,
METOIbl MATEMATUYECKOTO
aHaJIM3a U MOJICITUPOBAHYS,
TEOPETUICCKOTO U
IKCTIEPUMEHTAILHOTO
WCCIICIOBAHUS B
npohecCHOHATLHON
JeSITENIBHOCTH;




3. OBBEM JUCHHUILINHLI U BUJbI YYEEHOM PABOTBI

JHEBHAS ®OPMA OBYYEHUA

Buj y4eoHoii pa6oTsl Bcero Cemectp
1 2 3 4
OO0mast Tpy10éMKOCTb 1M CHUILTHHbBI 360uvac | 724yac | 108 wac | 72 yac| 108 yac
10 3.e. 23.e. 33e | 23e | 3 3e.
KonrakTHas pa6ora ¢ npenogaBareiieM (Bcero) 256 64 64 64 64
B Tom uncie:
Jlexumu 128 32 32 32 32
[TpakTuyeckue / CEeMUHAPCKHE 3aHATHUS 128 32 32 32 32
JlaGoparopHbie 3aHATHS - - - - -
Koncynpranuu - - - - -
CamocrosiTeibHasi padoTa (Bcero) 68 8 44 8 8
B mom uucne (eciu ecmo):
Kypcosoti npoexm / paboma +
Pacuemno-epaguueckas paboma - - - - -
Koumponvuas paboma - - - - -
Pegepam / scce / 0oxnao - - - - -
Hnoe 68 8 44 8 8
Buja npomMe:xxyTo4YHOIi aTTecTalnu (3a4eT, Ik3aMeH) | DK3aMeH| 3auer 3a4eT | 3a4eT | SK3aMEH
KonTpoab 36 (36)
3A0YHAS ®OPMA
Buj yueGHoii padoThl Bcero Cemectp
3 | 4 | 5 | 6
O0mas Tpy10€éMKOCTb JMCIUIITIHHBI 360uyac  72yac 108 uyac 72yac 108 uac
10 3.e. 2 3.e. 3 3.e. 2 3.e. 3 3.e.
KonrakTHas pa6ora ¢ npenoaaBareiieM (Bcero) 56 12 12 16 16
B tom uncre:
Jlexrun 24 6 8 8
[TpakTudeckue / CEeMHHAPCKHE 3aHSATHUS 24 6 6 8 8
JlaGoparopHbie 3aHATHSI - - - - -
Koncynbranuu - - -
CamocrosiTesqibHAs1 padoTa (Bcero) 268 60 96 56 56
B mom uucne (ecnu ecms):
Kypcoeoii npoexm / paboma +
Pacuemno-epaguueckas paboma - - - - -
Koumponvuas paboma - - - - -




Buj yueOHoii padoTsl Bcero Cemectp
3 | 4 | 5 | 6
O0mas Tpy10€éMKOCTb JMCIUIITTHHBI 360uyac  72yac 108 uwac 72yac 108 uac
10 3.e. 23.e. 3 3.e. 2 3.e. 3 3.e.
Pegepam / scce / 0oxnao - - - - -
Hnoe 268 60 96 56 56
Bua npome:xxyTouHoii aTTecTanuu (3a4er, 9K3aMeH | 3ader 3auer 3ader | ’K3aMeH
JK3aMeH) (36)
OYHO-3A0OYHASA ®OPMA
Buna yueOHoii padoTnbl Bcero Cemectp
1 [ 2 | 3 [ 4
O01asi Tpy10éMKOCTb 1M CHUILTHHBI 360uyac  72uyac 108uvac 72yac 108 uac
10 3.e. 23.e. 3 3.e. 23.e. 3 3.e.
KonTakTHas padora ¢ npenogaBarejieM (Bcero) 96 24 24 24 24
B Tom unce:
Jlexumu 48 12 12 12 12
[TpakTHdeckue / ceMUHAPCKUE 3aHATHUS 48 12 12 12 12
JlaGoparopHbie 3aHATHS - - - - -
Koncynpranuu - - -
CamocrosiTesqibHas1 padoTa (Bcero) 228 48 84 48 48
B mom uucne (eciu ecmo):
Kypcoeoii npoexm / paboma +
Pacuemno-epaguueckas paboma - - - - -
Konmponvuas paboma - - - - -
Peghepam / scce / dooknao - - - - -
Hnoe 228 48 84 48 48
Bua npome:xxyTouHo# arrecTanum (3a4er, 9K3aMeH | 3ayer 3ager 3a4er | 3K3aMeH
IK3aMEH) (36)
4. CTPYKTYPA U COAEPKXAHUE JUCHUIITINHBI
4.1. KAJIEHIAPHO-TEMATHUYECKOE IIVIAHUPOBAHUE
OYHAS ®OPMA OBYUEHUA
Ne KonnuecTBo yacoB Ha
n/m MpakTHYecKkue | Jaboparo dopma
Tewa JEKIUU /ceMHHapcKue pHBIE camoctroateln KOHTPOJIA
3aHSTHUS sasrus | DO P abory
Cemectp 1
PA3JIEJI 1. JInneiinas ajaredpa ¢ 3J1eMeHTAMH AaHAJIMTHYECKON reoMeTpuu
1 | Marpums! u 6 6 1 tect ACT
OIpeIeIIUTENH.




2 | Cucremsl 6 6 2 IIPOBEPOYHAS
JIUHEHWHBIX pabora
YpaBHEHUH.

3 | DnemeHTHI 6 6 1 MIPOBEPOYHAS
MaTpUYHOTO pabora
aHaJM3a.

4 | DnemMeHTbl 14 14 4 IIPOBEPOYHAs
aHAJIUTUYECKON pabota
T€OMETPHH.

AHanutryeckas
reOMEeTpHS
Hroro no 1 cemectpy 32 32 8 3a4eT
Cemectp 2

PA3JIEJI 2. MaremaTn4yeckuii anaau3 u quddgepenuunaibable ypaBHeHus. udpepenunaibHoe
U MHTErpaJibHOEe NCYMCJIEHHE.

5 | ®ynkuus. [penen 6 6 6 IPOBEpOYHAS
Y HENPEPHIBHOCTb. pabora

6 | dudbdepenumnporan 6 6 8 IIPOBEPOYHAS
ne QyHKIUH OTHOU pabora
MepPEMEHHOM.

7 | OcHOBHBIE 2 2 4 MIPOBEPOYHAS
TEOPEMBI pabora
muddepeHIraIbHO
T'O HCUHCIICHUSI.

8 | UccnenoBanue 4 4 8 MIPOBEPOYHAS
(byHKIMH C pabota
MIOMOIIBIO
MPOU3BOJIHOM.

9 | Oynkuun 6 6 8 IIPOBEPOYHAS
HECKOJIBKUX pabora
MIEPEMEHHBIX.

10 | HeompeneneHHbIH 8 8 10 MIPOBEpOYHAs
UHTErpal. pabota

Wroro no 2 cemectpy 32 32 44 3a4er
Cemectp 3

11 | OnpeneneHHbli 8 8 2 IIPOBEPOYHAS
UHTErpal. pabota

12 | Iuddepenunansu 16 16 4 IIPOBEPOYHAS
bl€ YpaBHEHUS. pabota

13 | Yucnossle u 8 8 2 IIPOBEPOYHAS
CTETICHHBIE PSIbL. pabota

Htoro no 3 cemecTpy 32 32 8 3a4er
Cemectp 4
PA3JIEJI 3. Teopusi BepOSATHOCTEIA.

14 | Teopus 4 4 1 IIPOBEPOYHAS
BEPOSATHOCTEH. pabota
BeposataocTn
CITy4YaiHBIX
COOBITHI.

15 | ITocnemoBarenbHOC 2 2 1 IPOBEpOYHAsI




TU UCHBITAaHUM. pabota

16 | Cnyqaiiabie 4 4 1 MIPOBEPOYHAS
BEJIMYUHEI. pabora
Uucnosbie
XapaKTePUCTUKU
JUCKPETHON 1
HEIPEPBIBHOU
CIIy4aiHBIX
BEJIMYMH.

17 | OcHOBHBIE 3aKOHBI 4 4 1 IIPOBEPOYHAS
pacnpeaeneHus pabora
CIIy4aiHBIX
BEJIMYMH.

18 | Cucremsl 2 4 1 MIPOBEPOYHAS
CITy4aitHBIX pabora
BEJIMYKH.

Koppensanus n
perpeccust

19 | Cnyuaiinsie 2 2 IIPOBEPOYHAS
npoueccel. Lenu pabota
MapxkoBa

20 | IIpenenbHbBIC 2 MIPOBEPOYHAS
TEOPEMBl  TEOPUHU pabora
BEPOSITHOCTEM.

PA3JIEJI 4. MaremaTn4yecKasi CTATUCTHKA.

21 | Maremarnyeckas 2 2 MIPOBEPOYHAS
CTaTUCTHUKA. pabota

22 | Craructuyeckoe 4 4 1 MIPOBEPOUHAS
OLIEHUBaHHE pabora
apaMeTpOB.

23 | Craructuueckas 4 4 1 IIPOBEPOYHAS
IIPOBEPKA TUIIOTE3. pabota

24 | OcHOBBI 2 2 1 IIPOBEPOYHAS
PEeTrpecCHOHHOTO pabora
aHaju3a.

Hroro no 4 cemectpy 32 32 8 Dk3amen (36)
3AOYHASA ®OPMA OBYUYEHUNSA

Ne KosmuecTBo yacoB Ha

n/n IpakTUYecKue | Jaboparo dopma
Tema CaMOCTOSTEN
JEKIUU /ceMHUHapcKue pHBIE KOHTPOJIS
3aHATHUS samsmus | Y0 padory
Cemectp 1
PA3/IEJI 1. JIuneiinas ajaredpa ¢ 3JieMeHTaMH AHAJMTHYECKOil reoMeTpUH

1 | Marpuisl u 1 1 15 Tect ACT
OTIPEICITUTEITH.

2 | Cucremsl 1 1 15 IIPOBEPOYHAS
JTUHEHWHBIX pabora
YPaBHEHHUH.

3 | DnemMeHTHI 2 2 15 IIPOBEPOYHAS
MaTpUYHOTO pabora
aHaJm3a.




4 | DnemMeHTbl 2 2 15 IIPOBEPOYHAS
AHAJTUTUICCKOM pabora
T€OMETPHH.

AHanutryeckas
TeOMETPHUS
Hroro no 1 cemectpy 6 6 60 3a4eT
Cemectp 2

PA3JIEJI 2. MaremaTn4yeckuii anaau3 u quddepenuunaibable ypaBHeHus. uddepenunanbHoe
M MHTErpaJibHOE NCYMCIICHHE.

5 | Oynaknwms. [Ipenen 1 1 16 MIPOBEPOYHAS
Y HETIPEPBIBHOCT. pabora

6 | duddepennmponan 1 1 16 IIPOBEPOYHAS
re QYHKIUHA OTHON pabora
IIEPEMEHHOM.

7 | OcHOBHBIE 1 1 16 MIPOBEPOYHAS
TEOpPEMbI pabota
muddepeHnraIbHO
IO UCUHUCIICHHUS.

8 | UccnenoBanue 1 1 16 MIPOBEPOYHAS
byHKINY C pabora
MIOMOILBIO
IIPOU3BOIHOM.

9 | Oynkuuu 1 1 16 MIPOBEPOYHAS
HECKOJIbKHX pabora
IIEPEMEHHBIX.

10 | HeompeneneHHbIi 1 1 16 IIPOBEPOYHAS
UHTErpal. pabota

HWtoro mo 2 cemecTpy 6 6 96 3a4er
Cemectp 3

11 | OnpeneneHHbIi 2 2 18 MIPOBEPOYHAS
UHTErpal. pabota

12 | Iuddepenunansu 4 4 19 IIPOBEPOYHAS
bl€ YpaBHEHHUS. pabota

13 | Yucnossle u 2 2 19 IIPOBEPOYHAS
CTETIEHHBIE PSIbL. pabota

Htoro no 3 cemecTpy 8 8 56 3a4er
Cemectp 4
PA3/IEJI 3. Teopusi BeposiTHOCTEIA.

14 | Teopus 1/2 1/2 5 MIPOBEPOTHAS
BEPOSATHOCTEM. pabora
Beposaraoctu
CIIy4alHBIX
COOBITHH.

15 | ITocnenoBarenbHOC 1/2 1/2 5 IIPOBEPOYHAS
TH UCTIHITAHUM. pabora

16 | Cnyuaiinsle 1 1 5 IIPOBEPOYHAS
BEITUYUHBI. pabora
Uucnossle
XapaKTePUCTUKA
JIUCKPETHOM U




HEIIPEPBIBHOU

CIIy4YailHbIX
BEJIMYMH.

17 | OcHOBHBIE 3aKOHBI 1 1 5 MIPOBEPOYHAS
pacnpeaeneHus pabora
CIIy4aiHBIX
BEJIMYMH.

18 | Cucremsl 1 1 5 MIPOBEPOYHAS
CITy4aitHBIX pabora
BEJIMYMH.

Koppensanus n
perpeccust

19 | Cnyuaiinsie 1/2 1/2 5 IPOBEpOYHAs
nporecchl. Lenu pabora
MapxkoBa

20 | IIpenensHbIE 1/2 1/2 5 [IPOBEPOYHAsT
TEOPEMBl  TEOPUHU pabora
BEPOSATHOCTEM.

PA3JIEJI 4. MaremaTn4yecKkasi CTATUCTHKA.

21 | Maremarnyeckas 1/2 1/2 5 MIPOBEPOYHAS
CTAaTHCTHKA. pabota

22 | Craructuyeckoe 1 1 5 MIPOBEPOYHAS
OLICHUBaHHE pabora
apaMeTpOB.

23 | Craructuueckas 1 1 5 MIPOBEPOYHAS
IIPOBEpPKa TUTIOTES. pabora

24 | OcHOBBI 1/2 1/2 6 [IPOBEPOYHAsT
PETrpeCcCHOHHOTO pabora
aHaJIM3a.

Htoro no 4 cemectpy 8 8 56 Dk3amen (36)
OYHO-3AOYHASA ®OPMA OBYYEHUSI
Ne KosmuecTBo yacoB Ha
n/n IpaKTUYecKre | Jaboparo dopma
Tema CaMOCTOSATE
JEKIUU /ceMHuHapcKue pHBIE KOHTPOJIS
bHYIO paboTy
3aHSTHS 3aHSITUS
Cemectp 1
PA3JIEJI 1. JInneitnas ajaredpa ¢ 3JIeMEHTAMH AHAJIMTHYECKON reoMeTpuu

1 | Marpuisl u 2 2 12 Tect ACT
OTIPEICITUTEITH.

2 | Cucremsl 2 2 12 IIPOBEPOYHAS
JTUHEHWHBIX pabora
YPaBHEHHUHU.

3 | DreMeHTHI 4 4 12 IIPOBEPOYHAS
MaTpUIHOTO pabora
aHaJm3a.

4 | DneMeHThI 4 4 12 IIPOBEPOYHAS
AHAJTUTUIECKOU pabora
T€OMETPUH.

AHanuTuyeckas
reOMeTpHs
Wroro no 1 cemectpy 12 12 48 3a4er




Cemectp 2

PA3JIEJI 2. MaremaTn4yeckuili anaiau3 u quddepennuanbubie ypasHenus. Auddepenunanbnoe

U HHTCIPAJIbHOC HCUUCTICHUC.

5 | Oynaknws. [Ipenen 2 2 11 MIPOBEPOYHAS
Y HETIPEPBIBHOCT. pabora

6 | Auddepennuponan 2 2 11 IIPOBEPOYHAS
re QYHKIUHA OTHON pabora
IIEPEMEHHOM.

7 | OcHOBHBIE 2 2 11 IIPOBEPOYHAS
TEOPEMBI pabora
g depeHIHaATBEHO
I'0 UCUHUCIICHHUS.

8 | UccnenoBanue 2 2 11 IPOBEpOYHAS
byHKIMH ¢ pabora
TTOMOTIIBIO
MPOU3BOTHOM.

9 | Oynkuuun 2 2 19 IIPOBEPOYHAS
HECKOJIBKHX pabota
MIEPEMEHHBIX.

10 | HeompeneneHHbIi 2 2 31 IIPOBEPOYHAS
WHTETpal. pabora

Wroro no 2 cemectpy 12 12 84 3a4eT
Cemectp 3

11 | OnpeneneHHbIi 2 2 16 MIPOBEPOYHAS
WHTETpal. pabora

12 | Iuddepenunansu 6 6 16 IIPOBEPOYHAS
bl€ YpaBHEHHUS. pabota

13 | Yucnossle u 4 4 16 IIPOBEPOYHAS
CTETIEHHbIE PAIbI. pabota

Htoro no 3 cemecTpy 12 12 48 3a4er
Cemectp 4
PA3/IEJI 3. Teopusi BeposATHOCTEIA.

14 | Teopus 1 1 10 MIPOBEPOYHAS
BEPOSITHOCTEH. pabora
BepostaocTn
CIIy4alHBIX
COOBITHH.

15 | ITocnenoBarenbHOC 1 1 6 IIPOBEPOYHAS
TH UCTIHITAHUM. pabora

16 | Cnyuaiinsle 1 1 10 IIPOBEPOYHAS
BEJTUYUHBI. pabora
Uucnossle
XapaKTePUCTUKA
JIUCKPETHOM U
HEIPEPBIBHON
CIIy4alHBIX
BEJIMYMH.

17 | OcHOBHBIE 3aKOHBI 1 1 10 IIPOBEPOYHAS
pacrmpeneneHus pabora

CIIy4alHBbIX




BCJIMYHH.

18 | Cucremsl 1 1 10 MIPOBEPOYHAS
CITy4aitHBIX pabora
BEJIMYHH.

Koppensanus n
perpeccust

19 | Cnyuaiinsie 1 1 6 IIPOBEPOYHAS
npoueccel. Lenu pabota
MapxkoBa

20 | IIpenenbHbIC 1 1 6 MIPOBEPOYHAS
TEOPEMbl  TEOPUH pabora
BEPOSITHOCTEH.

PA3JIEJI 4. MaTtemaTu4yeckasi CTaTUCTHKA.

21 | Maremaruueckas 1 1 7 MIPOBEPOYHAS
CTaTUCTHUKA. pabota

22 | Craructuyeckoe 1 1 8 MIPOBEPOYHAS
OLICHUBaHUE pabota
apaMeTpOB.

23 | Craructuueckas 2 2 8 MIPOBEPOYHAS
IPOBEpPKa TUTIOTES. pabora

24 | OcHOBBI 1 1 8 MIPOBEPOYHAS
PErpecCHOHHOTO pabora
aHaJIM3a.

Htoro no 4 cemectpy 12 12 48 Dk3amen (36)

4.2. KPATKOE COAEPKXAHUE JJEKIIMOHHOI'O KYPCA

1 cemecTp

PA3/IEJI 1. JInneitnas aaredpa ¢ 3J1eMeHTaAaMH AHAJIUTHYECKON reoMeTpHu.

Tema 1. MaTpuusl 1 onpeaeTuTe .

Marpunel. Onepanyu HaJx BEKTOpaMu U MarpuuaMmu. Omnpenenurend. OnpenaenuTeny U Ux
cBoiicTBa. MuHOp u anreOpanyeckoe [OMONHEHHE. Pa3iokeHHe omnpenenuTeNs IO CTPOKe
(cronbiy). OGparHas MaTpulia. AITOPUTM BBIYMCICHUS OOPAaTHOM MaTpullbl. PaHr MaTpuIsl.

Tema 2. Cucrembl JINHEHHBIX aJredpandecKuX ypaBHeHuUil

Cucrembl TUHEHHBIX ypaBHeHUN. Metox oOparHoit marpuiel. @opmynsl. Kpamepa. Metoa
nocnenosarenbHbIX HckimoueHui [Maycca. Mccnenosanue CJIIY. Teopema Kponekepa-Kamemnu.
Cucrema TMHENHBIX OAHOPOAHBIX YpaBHEHNH. DyHIaMEHTaNbHAsA CUCTEMA PEIIECHUN.

Tema 3. DiileMeHTHI MATPUYHOIO AHAJIM3A.

OcHOBHBIE ~anreOpanyecKkue CTPYKTYphbl, BEKTOpPHBbIE TMPOCTPAHCTBA U  JIMHEHHbBIE
oToOpakeHus1, OyneBbl anreOpsl. BeKTOpbl Ha MIIOCKOCTH U B MPOCTpaHCTBE. CHCTEMBI BEKTOPOB.
Jluneitnsle omepauuu Hax BekropaMu. CKalspHOE MPOU3BEACHHE BEKTOpOB. BekTopHoe
npocTpaHcTBO. N - MepHOE JIMHEHHOE BEKTOPHOE NMPOCTPAaHCTBO. PasMepHOCTh 1 6a31uc BEKTOPHOTO
npocTpaHcTBa. EBKIMIOBO mpocTpaHcTBO. JIuHeiHble omepatopsl W Marpuibl. CoOCTBEHHBIE
BEKTOpbl JIMHEHHBIX oreparopoB. CoOcTBeHHble 3HadeHHs Marpull. KsaapaTuunblie (HOpMBI.
KommnnekcHble uncna. KommiekcHble ynciia 1 MHOTOYJIEHBI.

Tema 4. DiaeMeHTHI aHAJIMTHYECKONH TreoMeTpHMU. AHAJIUTHYECKAS TreoMeTpHs,
MHOTOMEpHasi €BKJIMJI0Ba reoMeTpus, nugdepeHnaibHas TeOMeTpUs KPUBBIX U MOBEPXHOCTEH,
AJIEMEHTHl TOMOJOTHI. DJIEMEHThl AHAJUTHYECKOM T€OMETpUM Ha MpPsIMOW, IJIOCKOCTH U B
TPEXMEPHOM IIPOCTPAHCTBE.

VYpaBuenne ¢urypsl. OKpyKHOCTh u JuuIc. ['unepbosna u mapabona. YpaBHEHUE MPIMOU



Ha IUIOCKOCTH. YCJIOBHE NapaUIEIbHOCTH W NEPHEHIUKYIAPHOCTH JBYX IPSAMBIX. YpPaBHEHHE
IUIOCKOCTH: oO0lnee M MapaMeTpuyueckoe. YpaBHEHHE NpsMoil B mpocrtpaHcTBe. AddunHOE
npocTpaHcTBO. IIpsMble U maockocty B ah(PUHHOM IPOCTPAHCTBE. DJIEMEHThl (PYHKIIMOHAIBHOIO
aHanu3a. [lonsaTHe TUNepriIoCcKOCTU. BhIyKIIblE MHOKECTBA U UX CBOMCTBA.

2 cemecTp.

PA3BJIEJI 2. Maremarnyecknidi aHagn3 # AuddepeHunanbHble ypaBHEHHS.
JAnddepennuanbHoe 1 HHTErpajbHOE HCUYHCIECHHE.

Tema 1. ®ynkuus. IIpenes u HenmpepbIBHOCTD.

[TonsstTue MHOecTBa. Omnepanuu Hax MHOXecTBaMH. UucioBele MHOXecCTBa. MHTepBa,
MOJIyUHTEpBaJl, OTpe30K. OrpaHMYEHHbIE MHOKECTBA, BEPXHUE M HUKHUE TIPAHU YHCIIOBBIX
MHOXeCTB. AOcomoTHas BenuunHa uucia. [loHsTne oxpectHOcTH TOUkU. DyHKIMOHAJIBHAS
3aBUCUMOCTh. |payki OCHOBHBIX 3yIeMEHTAapHBIX (yHKIMA. [loHATHE (QYHKIMM M CIOCOOBI
3amanusi. OcHOBHBIC cBoMcTBa (yHKIMMA. OOparHas GyHkums. CnoxHas GyHKIUA. DIeMEHTapHbIC
(byHKIMY 1 uX cBoiicTBa. Teopus GyHKIUI KOMIIJIEKCHOTO IEPEMEHHOTO.

YucnoBas nocienoBareabHOCTh. CBONCTBA YMCIIOBBIX MHOMKECTB M IIOCIIENOBATEIBHOCTEH.
[Ipenen mocnenoBaTenbHOCTH M €ro cBoiicTBa. CBOMCTBAa CXOMASIIIIMUXCS IOCIEIOBATEIIBHOCTEMH.
Jlemma o aByx Munuuuonepax. O6mue npasuia HaxoxaeHus npenenos. [Ipenen ¢pynkuuu. [Ipenen
U HenpepblBHOCTh (yHKIHMH. HempepblBHOCTH (QYHKIMH B TOYKe. [j100anmbHBIE CBOWCTBA
HenpepbIBHBIX (QyHKIMHA. OnHocTopoHHue mnpexaensl. OOImMe NpaBUiIa HAXOXKAECHUS INPEIEoB
¢bynkuuu. 3ameyarenbHbIe Tpenenbl. beckoHedHO Manbie u OecKoHeuHO Oombinve (QyHKIHH.
CpoiicTBa (yHKIUI HEMpEephIBHBIX B TOYKE U Ha OTpe3ke. DIEeMEHThl Teopuu (GYHKIHA U
(YHKIMOHAIBHOTO aHAJIN3A.

Tema 3. IndpepennupoBanne pyHKIMH OIHOI NepeMeHHOM.

[TpousBoanas u muddepennuan. [IponsBogHas GyHKIMM B TOUKe. | €OMETPUUYECKUIT CMBICT
pon3BOJHOM. [IpaBOCTOPOHHSAS M JIEBOCTOPOHHSs npou3BoAHble. [IpaBuna nuddepeHuupoBaHus.
[TpousBoaHasi ciiokHON (yHKIWH. [IpOM3BOMHBIE OCHOBHBIX JJIEMEHTapHBIX (GyHKIwi. [loHsTHE
IIPOM3BOAHBIX BBICIIMX IOPSAIOKOB. OJIACTUYHOCTL MU €€ CBOWcCTBAa. [eoMeTpuYecKuil CMBbICIT
ATACTUYHOCTH.

Tema 4. OcHoBHBIE TeopeMbl AU PepeHIHATBLHOIO0 HCYUCICHUS.

OcHoBHble TeOpeMbl 0 AU depeHINPYEMBIX QYHKIUAX U UX TPUIIOKECHHUSL.

Teopema ®epma U ee reoMerpudeckuii cMmbici. Teopemsl Pomns m Jlarpamka u ux
reomerpuyeckuid cMpici. IlpaBuno Jlonurans. Bo3pacranue u yosiBanue ¢yHkuuu. /locrarounsie
yCJIOBHS MOHOTOHHOCTH (DYHKIIHH.

Tema 5. UccienoBanue (pyHKIMU ¢ TOMOIIbLIO IPOU3BOJAHOIM.

Bospacranue u yoObiBanue ¢yHKuuil. DxcrpemyMm ¢yHkuuu. HamGonblee u HaumeHblee
3HaueHus (yHkuuu. Beimyknocts ¢ynkuuu. Touku nepernba. AcuMnToThl rpaduka (QyHKLIHU.
OOm1as cxema uccieaoBaHus PyHKIMHA U TOCTPOSHHUE TPaPHKOB.

Tema 6. ®yHKIMN HeCKOJIbKHMX NepeMeHHbIX.

@DYHKIMY HECKOIBKUX MEPEMEHHBIX, UX HENPEPHIBHOCTh. YacTHBIE IpHUpAIIEHNs U YaCTHBIE
npousBoausle. Juddepennupyemocts DHII. IlpousBoanbie u auddepeHunansl  QyHKIUR
HECKONbKHX nepeMeHHbIX. [lomubiit muddepeniman. AuddepeHurpoBanne CIOXHBIX U HESIBHBIX
¢byukuuii. KacarenbHas MioCKOCTh M HOpMaib K MOBEPXHOCTH. [Ipon3BogHas MO HampaBiIeHHIO.
I'paguent. IlpousBomuble u AuddepeHnransl BBHICIIUX MOPSAKOB. IJKCTPEMyMbl  (DYyHKIIMU
HECKOJIbKHX IIEPEMEHHBIX. YCIOBHBIN 3KCTpeMyM. MeTton MHOuTenel Jlarpanxa.

Tema 7. HeonpeneeHHbIN HHTErpaJl.

[lepBooOpa3Hass GyHKIHMS M HeompeaeneHHbIH HHTerpajn. CBoicTBa HeoNpeaeaeHHOro
uHTerpajga. MHTerpajibl OT OCHOBHBIX AJIEMEHTAapHbIX (yHKIMA. MeTon 3aMeHbl MepeMEHHOM.
Meton wuHTerpupoBaHus Mo yacTsMH. VHTerpupoBaHHE MPOCTEHIINX 3JIEMEHTApHBIX JIpOOei.
WHTerpupoBaHue HEKOTOPHIX BUJOB HUppallMOHAIBHOCTEN. VIHTErpupoBaHUE TPUTOHOMETPHUUECKHUX
¢byukuuii. O6 uHTErpasax «HeOepyIUXCs» B AIEMEHTAPHbBIX QYHKIUAX.

3 cemecTp

Tema 8. OnpeneneHHbId HHTErpaJl.

Heompenenennbli u  onpenencHHsld  uHTerpansl. MHrerpanbHas cymma. Ilonsartue



ONPENCIICHHOT0 HHTEerpayia. [eoMeTpuyeckuid CMBICT ONpenesieHHOro uHTerpaia. OCHOBHBIE
CBOWCTBa OIpeNEIeHHOro0 HHTerpana. OIpeneNeHHblil HHTErpan ¢ IEPEMEHHBIM BEPXHUM
npenenom. @opmyna Herotona — JleiiOnuiia. OCHOBHBIE METONBI BBIYMCIICHHUS OIPEICICHHOTO
MHTETpaja: METOJ] 3aMEHbl IEPEMEHHBIX, METOJ MHTEIPUPOBaHMA IO dacTaM. I[IpubmmxeHHbIC
METOZbl BBIUYMCIICHHS OIpPENEJICeHHOr0 HHTerpajia. Beluucienue miomaneid U oObeMOB Tel C
MIOMOIIBIO OIpeeNIeHHOTo0 nHTerpaia. HecoocTBennsie nuTerpansl. HecoOCTBeHHBIE HHTETPAIBI C
OECKOHEUHBIMH TpeesiaMi MHTerpupoBaHus. HecoOCTBeHHbIE MHTErpasibl OT HEOTPaHUYEHHBIX
¢ynkuuii. CXomuMOCTh HECOOCTBEHHBIX MHTETpasioB. KpaTrHbie MHTErpaibl.

Tema 9. Iuddepenuuanbubie ypaBHeHHS.

[Tonstne muddepenumnanbHoro ypaBHeHus. JluddepeHnunanbHple ypaBHEHHS IEPBOTO
nopsiaka. [lone nanpasnenuid. aTerpanbHbie KpuBbie. 3anada Komm. Teopema CyiiecTBOBaHUS U
€AMHCTBEHHOCTU. JIY 1epBOro mopsaKa: YpPaBHEHMS C Pa3feISIIOUUMUCA IIEPEMEHHBIMU,
OHOpOJHbIC, JIMHEHHBIE M B MONHBIX Auddepenuunanax. Jluneitnsle nuddepeHnuanbHbIC
yYpaBHEHHsI C MOCTOSHHBIMH Kodddunuentamu. CTpykTypa oOmiero pemieHus. Meroj Bapuaiuu
MPOU3BOJIBHBIX MOCTOSHHBIX Jlarpamxka. JIY Beicmux mnopsakoB. Cuctemsl auddepeHnnanbHbIX
YpPaBHEHUU.

Tema 10. UncsioBbIe U CTEeNEHHbIE PSABI.

UucnoBoir pan u ero cymma. [locnenoBarenbHoctu M psiabl. HeoOxomumoe ycimoBue
cxonuMmoctu. CBOHCTBAa CXOASAIIMXCA pAdOB. JlocTaTouHble NpPU3HAKU CXOJUMOCTH pPSJIOB C
MIOJIO’KUTEJIbHBIMU YJIEHAMM: TIpU3HAK cpaBHEeHMs, [lanamOepa, mHTerpanbHbIl Impu3HaK. Paabl
MIPOU3BOJIBHBIMU YJIEHAMHU. AOCONIOTHAsE U YCIOBHAS CXOAMMOCTh. 3HAKOUEPEOYIOIIUECS PSIbL.
[Mpu3nak JleOHMIIA CXOAMMOCTH 3HAKOYEPEIYIOMUXCs psiioB. OYHKIMOHANBHBIA pAg U 001acTh
ero cxoqumoctu. Ctenennblie psiabl. Teopema AbGens. Paguyc u uHTEpBal CXOAUMOCTH CTEIIEHHOTO
psana. lapmonndeckuii ananms. Psg Teitnopa. Pasnoxenne sneMeHTapHbIX (YHKIUN B CTETIEHHOU
pan.

4 cemecTp

PA3/IEJI 3. Teopusi BeposiTHOCTEI

Tema 1. Teopusi BeposiTHOCTel. BeposiTHOCTH ciiy4allHBIX COOBITHIA.

OcHOBHBIE TOHATUS Teopuu BepoaTHocTed. CiydaiiHele coObiTus. Ilpeamer Teopuu
BeposiTHOcTe.  Cnyuaiinple  coObiTUs. OTHOCHTENbHAas 4YacToTa. OMIUPHYECKUN  3aKOH
YCTOMYMBOCTH OTHOCHUTENBHBIX 4acTOT. [IpocTpaHcTBO 3nemeHTapHbIX HcxonoB. CiyuaiiHble
COOBITHS U OTIepalluy HaJl HUMHU.

Knaccuueckoe M TreoMeTpHuyecKoe OIpeJesieHHe BEpPOSTHOCTH CIy4alHOro COOBITHS.
Yacrora u BeposiTHOCTh. OCHOBHBIE (DOPMYJIBI JIJIsl BBIUMCIEHUSI BeposiTHOCTEH. BeposTHOCTHOE
npocTpaHcTBO. CBOMCTBA BEPOATHOCTEN. YCIOBHasA BEposTHOCTh. Dopmyna ymHOKkeHHsI. DPopmyiia
noiaHoi BepositHocTh. Dopmyna baiteca.

Tema 2. IlocienoBaTeIbHOCTH HCIIBITAHHUIA.

HezaBucumocts coOwituii. IloBTOpHBIE He3aBucHMMBbIE wHcnbITanus. Cxema beprymmu.
®opmyna bepnymu. Ilpenensnsle Teopemsl Ilyaccoma u  Myaspa-Jlannaca. 3aBucumbie
UCIIBITAHHUS.

Tema 3. Cay4aiinble BeJau4MHbI. YHCI0BbIE XAPAKTEPUCTHKH JHCKPETHOH W
HeIpepbIBHOM CIIYyYAHHBIX BEJUYUH.

Crnydvaiinple BeMYMHBI U CIIOCOOBI MX omucaHus. [luckpeTHas ciyuyaiiHas Benu4uHa. Psj
pacnpenenenus. OyHKIUA pacnpeneneHus U ee cBoiicTBa. HempepbiBHas ciydailHas BeTWYWHA.
[TnoTHOCTH BeposiTHOCTEH U ee cBoiicTBa. CBs3b ¢ pyHKIMEN pacnpeneaeHus.

YuciioBble XapaKTepUCTUKH TUCKPETHON CIIy4alHON BEIMYHUHBI. UNCI0BBIE XapaKTEPUCTUKN
HENPEPBIBHOW CIIy4YalHOW BEJIMYMHBI. MaremMaTuyeckue OXUIAHWE M JUCIEPCUs CIIyYalHOU
BEJIMYMHBI W HUX CcBoilcTBa. MoMeHTHl ciydailHbix BenuuuH. Kosdduument Bapuanuu u
aCCUMETPHH, DKCIECC.

Tema 4. OCHOBHBIE 3AKOHBI pacnpeieIeHus CJIYyYaAHHbIX BeJIUYHH.

HopmanbHblit 3aKk0H pacrpesneneHns. 3aKoH pacrpeieieHuss BEpOsSTHOCTEeH sl GyHKIMN OT
M3BECTHBIX CIyYalHbIX BEJIMYNH. BakHeWIIne cTaH1apTHBIE paCIIPeIeeHUs U UX XapaKTEPUCTUKH:
o6unomuHanbHoe, [lyaccona, reomerpuueckoe, paBHOMEpHOE, MMoKa3areabHoe. HopManbHbIi 3aKoH



pacnipenenenus. OCHOBHBIE CBOWCTBA HOPMAJIBHOTO 3aKoHa pacmpenencHus. Jlorapudmudecku
HOpMaJIbHOE pacnpeneneHue. PacnpeneneHusi, CBA3aHHbIE C HOpMaibHBIM: %2, CTblOJEHTAa,
duiepa.

Tema S. Cucrembl ciry4aiiHbIX BeJTHYHH.

CoBMecTHOE pacnpeelieHue CIIy4aiHbIX BeIM4nH. DyHKIHS pacnpenciieHus: U INIOTHOCTh
JBYMEPHOM  cioydallHOM BenuuuHbl.  HesaBucumocTs  ciiydallHbIX — BenuduH. Kpurepuu
HE3aBHCHUMOCTH CIIy4alHbIX BEJIWYMH. PacrnpezneneHue cyMMbl HE3aBUCUMBIX CIIy4YalHbIX BEIWYUH.
@opMyna CBEpPTKH. YCIOBHBIE pacmpeneneHus. YciaoBHas ¢.p. ¥ IUIOTHOCTb. YCIIOBHOE
MaTeMaTU4eCKOe OXUIAHME M €0 CBOMCTBA. 3aBHCHMBIC CIIy4alHbBIE BEJIMYUHBL. 3aKOH
pacripesielieHus] BEPOSITHOCTEH 1is1 (yHKIMK OT M3BECTHBIX CIy4dailHbIX BenuunH. KoBapuanus u
ko3¢ ¢unent koppensauuu. Koppensiuus u perpeccus.

Tema 6: IlpenenbHbIe TeOPpeMbl TEOPUH BEPOSITHOCTEN.

HepasencrBo YeObImeBa. 3akoH Oonbux unceln u ero cieacteue. 3b4 B popme Uebrimena
u bepuymmu. Ocobast poib HOPMaAIBLHOTO PACHPEACTICHUs: IEHTPaJIbHAS MpeJiesIbHAs TeopeMa.

PA3JIEJI 4. MaTremaTn4yeckasi CTAaTUCTHKA.

Tema 1. MaremaTH4ecKasi CTAaTHCTHKA.

OcHoBHbIE IOHATHSA U 337ja41 MAaTEMAaTUYECKON CTaTUCTUKH.

['enepanbpHass COBOKYIHOCTh M BBIOOpKa. BapuanmuoHHBIA psaa. DOMmuprueckas (QyHKIUS
pacnpenenenus. Craructuka. [lomuron yactor u rucrorpamma. BeiOopouHble XapaKTepUCTHKU U UX
pacnpenenenue. CratucTuky, uMeromue pacnpenenenus 2, Creronenrta, Pumepa. Jlemma
duepa.

Tema 2. CraTucTHYECKOE OLlCHUBAHUE NIAPAMETPOB.

ToyeuHble M UWHTEpBaJbHBIE OLEHKU. TOUEUHBIE OLIEHKHM HEU3BECTHHIX IapaMeTpOB
pacnipenenenuil. HecMmemeHHOCTb, COCTOSATENBHOCTh, 3()(HEKTUBHOCTH TOYEYHBIX OLEHOK.
Bribopounble cpeaHee M AMCHEpCcHsl KaK OLEHKH. MeToJ MOMEHTOB M METOJl MaKCUMAallbHOTI'O
npasaononoous. MHrepBaibHble OLEHKU. JloBepuTenbHbIE WHTEpPBANbl Ui MaTreMaTH4eCcKOro
OKMJAHUS U JUCIIEPCUM HOPMAJIBHO PACIPENEICHHON r'eHepaIbHOM COBOKYITHOCTH.

Tema 3. CrarucTuyeckasi NpoBepKa ruimoTes.

OcHOBHbIE TIOHATHS TEOPUM MpPOBepkH rumnore3. IIpoBepka rumores o paBeHCTBE
MaTeMaTH4eCKUX OXUAAHUN U nucnepcuid. [IpoBepka runoressl o Buae pacnpeaeneHus. Kpurepun
ITupcona, Konmoropoa, Muszeca. Craructuueckue MeToAbl OOpabOTKM 3KCIIEPUMEHTAIbHBIX
JAHHBIX.

Tema 4. OCHOBBI perpeccCHOHHOIO aHAJIU3A.

Koppensauus u perpeccusi. Kpussle perpeccun. Jluneitnas perpeccus. Meron HaMMEHbBIINX
KBasiparoB. BeibopouHoe ypaBHEeHUE TUHEHON perpeccuu. MHOXeCTBEHHAsl JIMHEWHas: perpeccusi.
Henunelinasa perpeccusi. KoppensiinoHHOE OTHOLIEHUE U €ro CBOMCTBA. MareMaTn4ecKue METOMbI
MIPUHSTHSI pEIICHUS.

4.3. TEMATHUKA MPAKTUYECKHWX 3AHATHIA

1 cemecTp

Pa3nen 1. JIuneiinas aaredpa ¢ 3j1eMeHTaAMH aHAJIUTHYECKOI reoMeTpHH.

IIpakTnueckas padora Nel. OcHOBHBIE Omlepalluy Ha/l MaTpULIAMHU.

IIpakTnueckas padora Ne2. Beruucnenue onpenenurenei.

Paznoxenue onpeaenureneit mo sIeMeHTaM CTPOKH (CToO11a)

IIpakTnuyeckas padora Ne3. OOparHast MaTpuIa.

IpakTuyeckas padora Ned. Pemenue cuctem JIMHEHHBIX ypaBHeHH Meton Kpamepa
IIpakTnuyeckas padora NeS. Pemenue cucreM JIMHEHHBIX ypaBHEHUNH. MeTo 00paTHON MaTpHUIIBL.
IMpakTnyeckas pa6ora Ne6. Pemenue cucrem nuHelHBIX ypaBHeHUH Merton [Maycca. Teopema
Kponexkepa-Kanennm.

IpakTnyeckas padora Ne7.-9. DneMEeHTH MATPUYHOTO aHANIN3a. BEKTOPHI U onepanuy HaJl HUMH.
BexTopHble IPOCTPAaHCTBA, JINHEHHBIE TPOCTPAHCTBA. DJIEMEHTHI aHAIUTUYECKON T€OMETPUH.
IpakTuuyeckass padora NelQ. AnanuTudeckas TeoMeTpus Ha TUIOCKOCTH. CrocoObl 3amaHus



MPpAMON Ha MJIOCKOCTU. B3anMHOE pacnonokeHue npsiMbIX.

IIpakTnyeckas padora Nell. AnanuTuueckas TreoMeTpuss Ha IUIOCKOCTH. KpuBble BTOpOro
HOps/IKA.

IIpakTnyeckas padora Nel2. Ananutudeckas reOMETpUsl B IPOCTPAHCTBE. 3a/laHKE TUIOCKOCTH B
IIPOCTPAHCTBE.

IpakTnyeckas padora Nel3. AnanuTuyeckas TeOMETpUs B NMPOCTPAHCTBE. 3aJaHUE MPSMOU B
IIPOCTPAHCTBE.

IIpakTnyeckas padora Neld., AnanuTuueckas TeoMeTpusi B INPOCTpaHcTBe. Bsaumuoe
pacroyiokeHue NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

IIpakTnyeckas padora NelS. [ToBepxHOCTH BTOPOTrO MOPSJIKA.

IpakTuyeckasi pa6ora Nel6. [IpoBepounas padora.

2 cemecTp

Pasznen 2. MaremaTn4yeckuii anaiu3s u qudpepenunaibubie ypapHenus. JuddepenunaibHoe
U HHTerpajibHOe HCYMCIIeHHe.

IIpakTuyeckass padora Nel-3. Dynknus, cBoiicTBa ¢yHKIMU. HenpepblBHOCTE (QyHKIIHH.
Berancnenue npeienoB QyHKIHN.

IIpakTuyeckas padora Ned-6. luddepenunpoBanue GyHKIIMU OAHON TIEpEeMEHHOM. Berduciienne
pOU3BOAHBIX. DU3NYECKUN U TEOMETPUUYECKHUM CMBICI IIPOU3BOJHOM.

IIpakTnyeckas padora Ne/. OcHoBHble TeopeMbl nuddepeHuanbHoro ucuucienus. IIpasuo
Jlonurans.

IIpakTnueckass padora Ne8-O. IlpumeHeHue mNpoU3BOAHOM K UCCIEIOBaHUIO (QYHKUUN U
MMOCTPOCHUIO TPa(hUKOB.

IIpakTnuyeckass padora Nel0-12. dyHKUMM HECKOJIBKUX NEpEeMEHHbIX. YacTHbIE NMPOU3BOJHBIE
@OHII. Dxcrpemym @HII. Yenosublil sxkcTpeMyM. MeTtoa MHOuTenel Jlarpanxka.

IIpakTnueckass padora Nel3. Brrumcnenue unHrerpanoB. OCHOBHbIE METOABI MHTEIPUPOBAHUS
HEOIPEJEIECHHBIX UHTErpasioB. MeTo1 3aMEHbI TEPEMEHHOM.

IIpakTnuyeckas padora Nel4. Boruncnenue uarerpaioB. MeTo HHTErpUPOBAHUS IO YaCTSIM.
IIpakTnueckas padora Nel5. Briuucienue wuHTerpanoB. WHTerpupoBaHue pandOHAIBHBIX
IpoOei.

IpakTnyeckas padora Nel6. Beruncnenne nHTerpanoB. MHTErpupoBaHHe TPHUTOHOMETPUIECKIX
(byHKIHIA.

3 cemecTp

IIpakTnueckas padora Ne 17-18. Onpenenennsiit uHTErpai. I'eomerpudeckue mpuiIoKeHus.
IpakTunyeckas padora Nel9. HecoOcTBeHHBIE HHTETPAIIBI.

IIpakTnuyeckas padora Ne20. Kparubie unterpainsl. [eomeTpuueckue npuaoKeHus.
IpakTuuyeckass padora Ne2l1-22. Jluddepenunanpaple ypaBHeHHs. VHTerpaabHbIE KpPUBEIE.
ITopsnox auddepenunansHoro ypaBHeHus. Pemenue nuddepeHnnanbHbIX ypaBHEHUH MEpBOTO
NopsAJKa. YpaBHEHUS C pa3JesaOIUMUCS IEPEMEHHBIMHU.

IIpakTnueckas padora Ne23-24. Pemenue nuddepeHnnanbHbIX YpaBHEHHH MEpBOro MOpsAKa.
OnHOpPO/HbIE U TMHEWHbBIE YPaBHEHMS.

IIpakTnyeckas padora Ne25. Pemenne nugdepeHnaibHbIX ypaBHEHHH BTOPOTO MOPs/IKa.
IpakTnuyeckass padora Ne26-27. Pemenne nuddepeHInaabHbIX ypaBHEHUH BTOPOTO MOPSIKA.
Jlunelinble ypaBHEeHUs (OHOPOIAHBIE U HEOJAHOPOHBIE).

IIpakTuyeckas padora Ne28. Perenne cuctem nudepeHITMaIbHBIX ypaBHEHUH.

IpakTnuyeckass padora Ne29-32. UmucnoBble M creneHHble pAnbl. VccrnenoBaHue psaoB Ha
cxoaumocTh. PasznoxkeHne QyHkuuii B creneHHou psa. [IpumeHeHune psaoB K HpUOIHKEHHBIM
BBIUUCIICHUSM.

4 cemecTp

Pa3gean 3. Teopusi BeposiTHOCTeEIA.

IpakTuyeckas padora Nel-2. Kiaccuueckoe ompejielieHUE BEpOSTHOCTH. [eoMeTpuuecKue
BEPOATHOCTH. POPMYIIBI CIOKEHUS U YMHOXKEHUSI BEPOSTHOCTEN. YCIOBHAs BEpOATHOCTh. PopMyna
noiaHoi BepositHocTu. Dopmyna baiteca.

IIpakTnuyeckas padora Ne3. Mcnbiranus bepuymnu. [lpenensHbie TeopeMsl B cxeme bepHyru.



IIpakTuyeckas padora Ne4-5. JluckpeTHas ciydaitHas BenuynHa. OyHKIHS PACTIPEICICHUS U €€
ceoiictBa. HemnpepsiBHass ciydaiiHas BenuyuHa. UYKMCIIOBBIE XapaKTEPUCTUKH AUCKPETHOU
CIy4ailHOM BeIWYUHBI. YHUCIIOBBIC XapaKTEPUCTUKHU HEMPEPHIBHOMN CIIy4yaiHOW BEJIMYUHBI.
IIpakTuuyeckas padora Ne6-7. HopmanbHbIi 3aKOH pacripenencHus. Baxueimume crannapTHbie
pacnpeneneHuss M MX XapaKTepUCTHKU: OumHOMuHaibHoe, Ilyaccona, reomerpuyeckoe,
paBHOMEpHOE, IIoKa3areapbHoe. OCHOBHBIE CBOWCTBA HOPMAJIBHOTO 3aKOHA PACIIPEIEICHMUSL.
IIpakTuyeckass padora Ne8-O. CoBMecTHOE paclpenesieHHE CIy4YalHBIX BeNIUYWH. DyHKIUS
pacripefiesieHus] M IUIOTHOCTh JBYMEpPHOW ciydaiiHoW BenmuuuHbl. KoBapuamus u ko3 ¢uiment
koppensuuu. Koppensius u perpeccusi.

PA3JIEJI 4. MaTtemMaTu4ecKasi CTAaTUCTHKA.

IIpakTuyeckass padora NelO. IeHepanbHas COBOKYIHOCTh M BBIOOpKAa. BapwanmwoHHBIA psjl.
Omnupudeckas GyHKUUs pacupeaeneHus. [loauron 4acToT u ructorpamma.

IIpakTuyeckasi padora Nell-12. ToyeuHble U MHTEPBAIBHBIC OLICHKH HEHW3BECTHBIX IApaMETPOB.
MeTon MOMEHTOB METO/I MAKCUMAJIBHOTO MPaBIOII000u.

IIpakTuyeckasi padora Nel3-14. TIpoBepka runore3 o paBeHCTBE MAaTEeMaTHUECKUX OXKHMJIAHUN U
nucrnepenil. [TpoBepka rumoressl 0 BUIE pacipeieCHHUs .

IIpakTuyeckas padora Nel5-16. BribopouHoe ypaBHEHUE JTHHEHHON perpeccuu. Hemuneitnas
perpeccusi. KoppensiiimoHHOE OTHOILIEHHE.

5. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSI IJI1
CAMOCTOATEJBbHOU PABOTBI OBYYAIOIIUXCA

5.1 OcHoBHasi JuTEpaTypa

bozeomonos, H. B. Maremaruka : y4eOHUK JUISL BY30B / H. B. boromonos,
I1. N1. Camoiinenko. — 5-¢ u3a., nmepepad. u gon. — Mocksa : MznarensctBo [Opaiit, 2022, —
401 c. — (Bricmiee o6OpazoBanue). — ISBN 978-5-534-07001-9. — Tekct : 2MeKTpOHHBIN //
O6pasoBarenbhas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488864

bocomonos, H. B. Maremaruka. 3agauu ¢ pemeHussMu B 2 4. Yacte 1 : yueOHOe mocobue
s By3oB/ H. B. boromonos. — 2-e uzn., uchp. u gom. — Mocksa : UzgarensctBo FOpair,
2022. — 439 c¢. — (Beicuiee obpazosanue). — ISBN 978-5-534-07535-9. — TekcT : 37€KTPOHHBIH
// ObpazoBarenbHas mardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490684

bocomonos, H. B. Maremaruka. 3agauu ¢ pemeHussMu B 2 4. Yactp 2 : yueOHOe mocobue
s By3oB/ H. B. boromonos. — 2-e uzn., uchp. u jgom. — Mocksa : WzgarensctBo FOpair,
2022. — 320 c. — (Bricuree oopazoBanue). — ISBN 978-5-534-07533-5. — Tekcr : 37eKTpOHHBIN
/I ObpasoBarenbHast miarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490686

5.2 lomosiHuTEIbHAS JIUTEPATYypa

Tucun, B. b. Maremaruka. Ilpaktukym : ydeOHoe mocoOue st By3oB/ B. Bb. I'mcun,
H. 1I. Kpemep. — Mocksa : UznarensctBo FOpaiit, 2022. — 204 ¢. — (Briciiee o6pa3oBanue). —
ISBN 978-5-9916-8785-0. — Tekcr : anekTponHsIii / O6pa3oBarenbHas miardgopma FOpaiit [caiiT].
— URL: https://urait.ru/bcode/489744

Kyuep, T. I1. Maremaruka. Tectol : yuebnoe nocodue mis By3oB / T. I1. Kyuep. — 2-¢ us.,
uctp. u gorn. — Mocksa : M3marenscTBo FOpaiit, 2022. — 541 c. — (Beicmiee oOpa3oBaHue). —
ISBN 978-5-534-09073-4. — Tekcr : anekTpoHHbIi // O6pa3oBarenbHas miardgopma FOpaitt [caiT].
— URL: https://urait.ru/bcode/490743

5.3. Pecypcbl mH(pOPMALMOHHO-KOMMYHHUKAIIMOHHOI ceTn «AHTepHeT»

Anpec UaTepHeT pecypca Haszganue MHTepHET pecypca Pexxum nocrymna

WnTepHeT-yHUBEPCUTET MHPOPMALIMOHHBIX

o CB0OOIHBIN
TCXHOJIOI'N

http://intuit.ru/



https://urait.ru/bcode/488864
https://urait.ru/bcode/490684
https://urait.ru/bcode/490686
https://urait.ru/bcode/489744
https://urait.ru/bcode/490743
http://intuit.ru/

Caiit )xypHana «BeCTHUK KOMIIBIOTEPHBIX

http://vkit.ru/ . CBOOOIHBIH
¥ UH)OPMAIIMOHHBIX TEXHOJIOTHIDY
CBoOonHas o0mieocTynHas
http://ru.wikipedia.org/. MYJIbTHSI3bIUHAS YHUBEPCAIbHAS HHTEPHET- CB0OOHBII

OHIUKIIOIIC A

6. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCSA

Juciumumba  «MartemMaTuka» U3ydaeTcs B TEUYEHHE 4eTbpex ceMmecTpos. Ilpu
IUIAHUPOBAaHMM ¥ OPraHM3alMd BPEMEHH, HEOOXOAMMOr0 Ha U3y4YeHHE OOy4aromuMcs
JUCLUIUIMHBI, HEOOXOIUMO MPUAEPIKUBATHCS CIEAYIOIUX PEKOMEHAalui.

B mepuon mexny ceccus MM CTYACHTBI JOJDKHBI BECTHM KOHCIEKT JIEKLUH, H3y4yaThb
TEOPETUYECKUII Marepual B COOTBETCTBUU C IPOrPaMMOM Kypca, BBIIOJHATH IPEIJIOKEHHBIE
IIPENoIaBaTeNIeM 3aJaHus AJIsl CAMOCTOATENBHOM pabOThl, TOTOBUTHCS K Clladye 3adyeTa U HK3aMeHa,
npopadarbiBasi HEOOXOIUMBIN MaTepHall COTJIACHO MEPEYHI0 BOIPOCOB ISl TOATOTOBKH K 3au4eTy U
9K3aMEHY U CIIMCKY PEKOMEHJAOBAHHOW JINTEPATYPHI.

Beinonnenune 1abopaTopHbIX pabOT OTHOCUTCS K YHCITY 00s3aTelIbHBIX BUAOB paboTt. Ilepen
BBIIIOJTHEHUEM PAa0OThl HEOOXOJMMO BHUMATEIbHO O3HAKOMUTHCS C TEOPETUYECKUM MaTEPUAJIOM,
IIPEJCTAaBICHHBIM B METOJMUYECKUX YKa3aHMSX K COOTBETCTBYMOLIeH jabopaTopHoil pabote. Ilpu
HEOOXOMMOCTH MOYKHO BOCIIOJIB30BATHCS PEKOMEHYyEeMOW JHUTEpaTypold. B Xoje BBIIOIHEHUS
paboThl HEOOXOOMMO PYKOBOACTBOBATbCS IOPSAIKOM BBIIOJHEHUs J1a0OpaTopHO paboThl U
YKa3aHUSIMHM IPENoJaBaTelis, IpU 3TOM JOJDKHBI COOJIIOAThCS NMpPaBHJIa TEXHUKU OE30MAaCHOCTH.
PesynpTaToM BhINOIHEHUS paboTHI ABISETCS OTYET, KOTOPBINA JTOJIKEH ObITh aKKypaTHO 0(hopMIIeH
U BBINOJIHEH B COOTBETCTBUU C TPEOOBAHUSAMHU, IPUBEIEHHBIMHU B METOIMYECKUX YKA3aHUSX.

B ykazaHHoe mnpemnojaBaTeneM BpeMs oOOy4aroIIMecs 3alllUINAloT OTYeThl. 3aluTa
MIPOBOAMTCS B BUJAE cOOEceIOBaHMUS IO KOHTPOJbHBIM BOIIPOCaM, IMPUBEIEHHBIM B METOAMYECKHUX
ykazaHusax. Kpome Toro, npenoaaBarens MOKET 3a7aBaTh JTOMOIHUTEIBHBIE BOIIPOCHI, KaCAIOIIHAECS
pe3yibTaTOB JKCIIEPUMEHTA, BBIBOJOB II0 pe3ylbTaTaM oONBITOB M T.1. K mpomexyrodHou
aTTeCTallud JONYCKAIOTCS OO0ydYarolluecs, BBINOJHUBIIMNE BcCe Ja0OpaToOpHbIE paboThl U
3alUTUBIIME OTYEThl MO HUM. [Ipym HamuuuM 3a0HKEHHOCTH IO JTAaOOpaTOpHBIM paboTam, IO
COIJIACOBAHUIO € MPEIoiaBaTeseM, BO3MOXKHA 3aMeHa paboThI 110 BBIIOJHEHUIO OTUeTa Ha pedepaT
10 TEME COOTBETCTBYIOILET0 JIAOOPATOPHOIO 3aHATHS C OCIEAYIOLIEH €ro 3aIluTOMN.

B Teyenue cemecTtpa M BO BpEMs CECCHMM OCHOBHBIM BHJIOM IIOATOTOBKHU SIBIISIFOTCS
camMocTosITeNIbHble 3aHATHS. OHM BKIIOYAlOT B ce0S M3Y4YEHHE BOIIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHOE U3ydyeHHe, O(opMJIeHHE OTYETOB IO JAOOpaTOpHBIM paboTaM, a Tak XKe
ITOATOTOBKY K ITPOMEKYTOYHON aTTECTAllUN

Cucremaruueckass pa0oTa B COOTBETCTBHM C IPOTPaMMON TUCHMIUIMHBI — YCJIOBHUE
YCIEIHOTO OCBOEHUS MaTeprana.

MeToanuyecKkue peKOMEeHAAUUM 110 00y4eHHUIO0 JIUI C OTPAHUYECHHBIMU

BO3MOKHOCTHMH 310POBbA U HHBAJIN/I0B

OcBoeHne AUCHUIIMHBI OOYYarOIIMMHUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
MOKET OBITh OPraHM30BaHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipeanonararorcs crenuaabHble YCIOBUS A7 MOTy4eHHUs] 00pa30BaHMs 00yUYaIOIIMMUCS C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI.

IIpodeccopcko-niegarornyeckuif  cocTaB 3HAKOMHUTCS C  IICHXOJIOTr0-(pHU3UOIOTHUECKUMHU
O0COOCHHOCTSIMU 00YYAIOIMXCS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pPOBbBS,
WHAUBUJYAIbHBIMA  [pOrpaMMaMy  peaduiuTauud  UHBanuAoB  (nmpu  Hamuuuu). [lpu



http://vkit.ru/
http://ru.wikipedia.org/

HEOOXOJIMMOCTH OCYIIECTBIIIETCS JOIMOJIHUTENbHAS TOJAJAEPKKA TMPENoJaBaHUus ThIOTOPAMH,
MICUXOJIOTaMH, COIIMALHBIMUA PAOOTHUKAMHU, MPOMIEANINMHU TOTOTOBKY aCCUCTEHTAMH.

B cooTtBercTBHM ¢ METOAMYECKMMH peKOoMeHnanusMu MuHoOpHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaracTcsi HCIOJIb30BaTh COLUATbHO-aKTHUBHBIC H
pediieKCUBHBIE METOAbl OOYYEHHS, TEXHOJOTHUU COLMOKYJIBTYPHON peaOuIuTalud C IeJbIo
OKa3aHUsl TOMOIIM B YCTAHOBJIEHUHU IMOJHOLICHHBIX MEXJIMYHOCTHBIX OTHOIICHHH C JIPyruMHU
CTYICHTaMM, CO3/IaHUU KOM(OPTHOTO ICUXOJOTMUECKOr0 KiIMMara B CTYACHYECKOH Trpymie.
[Tonbop u pa3paboTka y4eOHBIX MAaTEPHATIOB MIPOU3BOIATCS C YUYETOM MPEIOCTABIICHUSI MaTeprala
B pa3IM4YHBIX (opMax: ayAuaaIbHOM, BU3yaJbHOW, C MCIOJB30BAHUEM CIICLUATbHBIX TEXHUYECKUX
CPEICTB ¥ HHPOPMAITMOHHBIX CUCTEM.

Meauamarepuaibl  Tak)Ke CIEAyeT HCIOJNb30BaThb U aJanTUPOBaTh C  YUETOM
WH/IMBUIYAIBHBIX 0cOOeHHOCTEN 00ydyenus imi ¢ OB3.

OcBoenne aucuumuHel aunamu ¢ OB3 ocyiecTBisieTcs ¢ HCIOIb30BAaHHEM CPEACTB
oOydeHuss OOIIEro W CICNHATBLHOTO Ha3HAYCHUS (MEPCOHAIBHOTO W KOJUICKTHBHOTO
UCIOJIb30BaHusA). MaTrepuanbHO-TEXHHUECKOe obOecreueHne MpeaycMaTpruBaeT MHpUCIocoOIeHre
aynutopuil K Hyxxaam jui ¢ OB3.

dopma mpoBeleHUs aTTeCTAllMU AJs CTYIACHTOB-WHBAJIUAOB YCTAHABIMBACTCS C Y4E€TOM
WHIVUBUAYAIBHBIX TICUXOopu3ndeckux ocodeHHocred. st crynenToB ¢ OB3 mpemycmarpuBaeTcs
nocTymnHas popma MpeaoCcTaBICHUs 3aIaHUi OLIEHOYHBIX CPEJICTB, &8 UMEHHO:

e B IEYATHON WM DJIEKTPOHHON (Qopme (Ui JHIl ¢ HAPYIICHUSMU OMOPHO-ABUTATEIHHOIO
amnrmapara);
e B IreyaTHOW (popMe WK DIIEKTPOHHOHN (hOpMe C YBEITMICHHBIM MIPU(TOM B KOHTPACTHOCTHIO

(mu1s U1 ¢ HAPYIICHUSIMU CITyXa, PeUH, 3pEHUs);

® METOJIOM YTECHHS aCCUCTECHTOM 3aJaHus BCIAYX (I UL C HAPYIICHUSIMU 3PEHUS ).

CryneHTaM ¢ WHBAJIMIHOCTBIO YBEIMYMBAECTCA BpeMs Ha TMOJATOTOBKY OTBETOB Ha
KOHTPOJBbHBIC BOMPOCHL. J[JI TakWx CTYJIEHTOB MPEIyCMAaTPUBACTCS JOCTyIHAs ¢dopMma
MIPEIOCTaBIICHUSI OTBETOB Ha 33IaHUS, & UMEHHO:

¢ MHUCHMEHHO Ha OyMare WM HaOOPOM OTBETOB Ha KOMIIbIOTEpE (Ml JUI[ C HAPYLICHUSMU
cityxa, pedmn);
e BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPUAHTOB C MCTOJIB30BAaHUEM YCIIYT aCCUCTEHTA (JJIs JIUII

C HapyIIEHUSIMHU OTIOPHO-ABUTaTEIBHOTO annapara);

® YCTHO (7151 Il C HAPYIIEHUSIMU 3PEHHSI, OOPHO-IBUTATETILHOTO allapara).

[Ipu wHeoOxoammocTH UIsi OOYYAIOMIMXCS C HMHBAIMIHOCTHIO TPOIEAYpa OIICHHUBAHUS

PE3yNbTAaTOB O0YUYEHHS MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

7. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HPOI'PAMMHOTI'O OBECIIEYEHUSA U HTHOOPMAILIMOHHBIX
CIHHPABOYHbBIX CUCTEM

8.

[lpu mpoBeneHHWe 3aHATHH MO TUCIHUIUIMHE HCIOJIB3YIOTCSA CIEAYIONIMe MPOTrpaMMHBIE
HPOIAYKTHI:
1. IIpoekrop;
2. Windows (mns akageMudeckux opraHu3anusx, JuieHsus Microsoft Imagine (panee
MSDN AA, DreamSpark);
3. Open Office (cBoboanoe T10).

9. HEOBXOAMUMASA MATEPUAJIBHO-TEXHUYECKAS BA3A

AYJ]I/ITOpI/ISI JJI1 MMPOBEACHUA 3aHATHI JICKIITMOHHOI'O THIIA, 3aHATHH CEMUHApPCKOr'o THIIA,
TPYNIOBBIX W HMHIMBHIYAJIbHBIX KOHCYJBTAIlMH, TEKYIIEr0o KOHTPOJS U IMPOMEXKYTOUHOM
arrecraiuu (ayn. b —501).



[Tepeyerr oCHOBHOTO 00OpymoBaHus: - oducHas medenp Ha 80 MecT, JEMOHCTPAIIMOHHOE
obopyznoBanue: 3kpaH — 1 wrT.; npoekrop — 1 mr.; ITK — 1.

[TomerieHue Ist CaMOCTOATENBHOM padoTsl (aya.b-609).

[Tepeuens obopymoBanus: opucHas medens Ha 20 mect, 9 IIK ¢ moctymom B UHTepHeT M
OUOC, npemMoHCTpalMOHHOE OOOpYAOBaHHE: MPOSKTOp — 1 IIT.; 9KpaH, JOCKa ydeHWYecKas,
pabouee MecTO IpenoaBaTes.

Pa3paboruuk:
Kageapa UuCy CT. IpenoaaBareb E.C.CkpsiOuna
kapenpst UuCy

(mecmo pabomut) (3aHumaemas OONHCHOCMb) (unuyuanvl, pamunus)
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1 [lepevyeHb KOMIIETEHUMH € YKA3aHUEM 3TanoB UX GopMUPOBaHUS B MPoLiecce 0CBOEHMSI
o0pa3oBaTe/IbHOI MPOrPaMMBbI

OrneHOYHBIE CpeICTBA pa3paboTaHbl U OIICHKU MpodeccuoHanbHbIx Komnerenmmii: OITK-

1. IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCLHUIIJIMHE

[TnanupyemMble pe3yabTaTbl OCBOECHUS OCHOBHOH Ipo(ecCHOHAIbHOM 00pa3oBaTesbHOM
nporpammsl (OIIOIT) — komMneTeHIN 00y4aroIUXCsl ONMPEEIAIOTCS TpeOOBaHUAMU CTaHAAPTA IO
HalpaBJICHUIO TIOArOTOBKM (CHELMAIBHOCTH) U (OPMUPYIOTCS B COOTBETCTBUM C MarpuLel
kommneTeHiui OITOIT (Tabmuna 2)

[Tnanupyemsle pe3ynbTaTsl 0Oy4eHHs MO TUCLMIIIMHE — 3HAHMSI, YMEHUs, HaBbIKU U (WJIN)
OTIBIT JICATEIIBHOCTH, XapaKTEPU3YIOIIUeE dTarbl (HOPMUPOBAHHS KOMIIETEHIINI 1 0OecieunBaromme
JOCTH)KEHUE IJIAHUPYEMbIX PEe3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHOM porpaMmbl, GOPMUPYIOTCS B
COOTBETCTBUHM ¢ KapTamu kommnereHuui OITOIL.

Tabmuna 1
Ilianupyemble pe3yabTaThl 00y4YeHHsI 10 AUCIHUIIIHHE

KO,I[ N HAMMCHOBAHHC
KOMIICTCHIIM

KOI[ 1 HAMMCHOBAHUEC MHJAUKATOpA JOCTUKCHUA KOMIICTCHIUH

OIIK-1. Cnoco6en npumensats | OITK-1.1. [IpumeHsieT ecTecTBEHHOHAYYHBIC 3HAHHS B
CCTCCTBCHHOHAYHBIC U poQeCcCHOHATBHON 1eATeTbHOCTH

OOIICHHXCHEPHBIC 3HAHUS,
METOAbI MATECMATHYCCKOT'O
aHaJIM3a U MOJACJIMPOBaHu,
TECOPECTUUYCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HCCJICI0OBAaHHUA B
mpohecCHOHATLHON
JIeITEIbHOCTH;

2 Onucanue nmoka3sarejieil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHIIHI HA PA3JIHYHBIX 3TANAX UX
(¢hopMupoBaHus, ONMcaHUEe KAJ OLleHUBAHUS

Pesynbrarel 00ydeHus mo gucnuminHe «Maremaruka» HampasiaeHus: noarotroku 09.03.02
«VH(pOpMALIMOHHBIE CHUCTEMBI W TEXHOJOTHH» OMPEACISIOTCS TOKA3aTesIMH W KPUTEPUSIMU
OllIeHUBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIIMI Ha JTamax ux (opMHpOBAHMS TMPEICTABICHHI B
Tabn. 2.

Tabmwnra 2
Matpuua cOOTBETCTBHSI OLIEHOYHBIX CPEACTB 3aIJIAHUPOBAHHBIM Pe3yJabTaTaM 00yUYeHHs

OneHouHbIE CpeACTBa
Komniereniuun

Texylmui KOHTPOJIb [IpomexyTOUHBIN KOHTPOJIb (3a4eT)

Ouenounoe Onenounoe 3auer DK3aMeH
cpenctso 1 CpencrTao 2 (BompOCHI K (BoIpOCHI K

(mpakTHyeckoe (mpoBepouHas 3a4ery) AK3aMEHY)

3aJ1aHMs) pabora)
OI1K-1 OIlK-1.1. OIlK-1.1. OIlK-1.1. OIlK-1.1.




IHoka3arejim U KpUTEPHHU OLECHUBAHUS CPOPMHUPOBAHHOCTH KOMIIETEHIIMA (IIPOMEKYTOUHOTO
KOHTPOJIA)

Ha »Ttame mnpomMexyTouyHOW arTecTalMi MCIIOJIb3YETCSl CHCTEMa OLIEHKU YCIIEBAEMOCTH
oOydJarommxcsi, KOTopas TO3BOJISET MPENnoJaBarell0 OICHUTh YPOBEHb OCBOCHMS Marepuana
oOyudatouumucs. Kputepuu oneHuBanus CcHOPMUPOBAHHOCTH IUIAHUPYEMBIX  PE3yNIbTaTOB
oOyueHus (IEeCKpUIITOPOB) MpeacTaBieHbl B kapTe komrnereHuu OTTOIT.

@dopma OLICHKM 3HAHUMI: OLEHKA - 5 «OTIMYHO»; 4 «XOpOIIo»; 3 «yZOBIETBOPUTEIBHOY; 2
«HEeyloBJIeTBOpUTENbHO».  JlabopatopHble  paOOThl, MpPaKTUYECKHUE  3aHSTHUS,  IPaKTHKa
OLICHUBAIOTCS: «3aUeT», «HEe3aueT». Bo3MOKHO HCII0/Ib30BaHuE OAJUIbHO-PEUTHHIOBOM OLIEHKH.

IIkayia oneHUBaHUA:
«3a4eT» — BBICTABISETCS, €CIU CHOPMUPOBAHHOCTD 3aBICHHBIX AECKPUITOPOB KOMIETCHIUI Ha
_51 % u Gonee olleHUBAETCA HE HUXKE «YIOBICTBOPUTEIHHOY MPHU YCIOBUU OTCYTCTBUS KPUTEPUS
«HEYIOBIICTBOPUTEIBbHO». BpICTaBnseTcsa, Korna oOydyaromMKCS IOKa3bIBaeT XOPOIIWE 3HAHUS
M3YYEHHOTO0 Yy4eOHOro Marepuaya; caMOCTOSTENbHO, JIOTUYHO M TOCIEIOBAaTeNbHO H3JIaraeT u
MHTEPIPETHPYET MaTepuanbl y4eOHOrO Kypca; MOJTHOCTBIO PACKPBIBAET CMBICT MPEAIaraeMoro
BOMPOCA; BJIa/IeeT OCHOBHBIMU TEPMUHAMH M MOHSATUSMHU U3yUYEHHOTO Kypca; IMOKa3bIBa€T YMEHHUE
MIEPESIOKUTh TEOPETUYECKHUE 3HAHUS HA MPEANONaraeMblii IPaKTUUECKHUM OIBIT.
«OTANYHO» — BBICTABISAETCS, €CITU CPOPMHUPOBAHHOCTD 3aSBICHHBIX JIE€CKPUIITOPOB KOMIIETEHIIUH
_ 85 % O6omee (B coorBerctBuM ¢ Kapramu kKommereHimii OIIOIT) orneHuBaeTcss KpUTEpUSMH
«XOpOUIO» M «OTIMYHO», MPHU YCIOBUU OTCYTCTBHUSI OLICHKH «HEYIOBIETBOPUTEIHHO»: CTYIACHT
MOKa3aJl TMPOYHBIC 3HAHHWS OCHOBHBIX TIOJOXKEHHH (DaKTHUECKOro Marepuaja, YMEHHE
CaMOCTOSITENILHO pellaTh KOHKPETHbIE MPAKTHUUECKHUE 33/1a4M MOBBIIIEHHON CIIOKHOCTH, CBOOOIHO
HCIIOJIb30BaTh CIPABOUHYIO JIUTEPATYpY, JejiaTh 0OOCHOBaHHbBIE BBIBOJBI U3 PE3YJIbTaTOB aHAIN3a
KOHKPETHBIX CUTYAaIHii;
«Xopouo» — BBICTABISIETCS, €CIU CPOPMUPOBAHHOCTH 3asIBJICHHBIX JAECKPUIITOPOB KOMIIETEHIIUI
Ha _61_ % wu 6onee (B coorBercTBUU ¢ KapTamu kommnereHuuit OITOII) oniennBaeTcs KputTepusiMu
«XOPOUIO» U «OTIIMYHOY, IPU YCIOBUM OTCYTCTBUSI OLIEHKH «HEYIOBIETBOPUTEIBHOY, JOMYCKAETCS
OLIEHKAa «YyIOBJIETBOPUTEIHHOY»: OOyJaroIIMiicsl MOKa3aja MPOYHbIE 3HAHUS OCHOBHBIX IMOJOXKEHUH
(aKkTUYeCKOro Marepuajia, yMEHHE CaMOCTOSITEIbHO PellaTh KOHKPETHbIE MPAKTUYECKUE 3a]auH,
IPEIYCMOTPEHHbIE pabouell MmporpaMMol, OpPUEHTHPOBATHCS B PEKOMEHJIOBAHHOM CIpPaBOYHOM
JUTEepaType, yMEET IPABIIIbHO OLIEHUTh MOJTYYEHHbIE PE3yJIbTaThl aHAIN3a KOHKPETHBIX CUTYAalHi;
«Y10BJIeTBOPUTEJIbHO» — BBICTABISETCS, €CIU CHOPMHUPOBAHHOCTD 3aSBIECHHBIX JECKPUIITOPOB
komneTeHIui _ 51 % u Gonee (B coorBeTcTBUU ¢ Kapramu kommeteHimii OIIOII) onenuBaercs
KPUTEPUSIMH «YIOBIETBOPUTEIHHOY», «XOPOIIO» U «OTIUYHO»: OOYYArOIIHMIiCS TOKa3ajd 3HaHUE
OCHOBHBIX MOJOKEHUH (PAKTHUECKOTO MarepHualla, yMeHHE MOJIYyYUTh C MMOMOUIbIO MpenojaBareis
MPaBUIbHOE pEIIeHHWE KOHKPETHOW MPAKTUYECKOM 3a/laud M3 4YMciIa MpedyCMOTPEHHBIX paboueit
MPOrpaMMOM, 3HAKOMCTBO C PEKOMEHJ0BAaHHOM CIIPABOYHOM JIUTEPATYPOIl;
«HeynoBnerBopurteibHo» «He3auer» — BbICTaBIsIeTCS, €CIM CHOPMUPOBAHHOCTH 3aSBICHHBIX
JECKPUTITOPOB KOMMETeHIMT MeHee 4YeM _51 % (B COOTBETCTBMHM C KapTaMU KOMIIETCHIIMA
OIIOII): mpu orBere 0OyyaroImIerocsi BBIBWIMCH CYIIECTBEHHBIE MPOOETbl B 3HAHHUSIX OCHOBHBIX
MOJIOKEHUHM  (paKTUUYECKOr0 MarepHualia, HEyMEHHE C IIOMOINbI0 TpenojaBaresis MOIy4UTh
MPaBUIbHOE pEIICeHWE KOHKPETHOW MPAKTUYECKOW 3a/lauyd M3 YMciia MPedyCMOTPEHHBIX paboueit
porpaMMoil yueOHOM TUCIUTUIMHEIL.

OTBeThl M pemieHuss OOy4aroIIMXCS OIEHMBAIOTCS IO CIEAYIOUIMM OOLIUM KPUTEPUSM:
pacrno3HaBaHMe  MpoOjeM;  ompeAeseHWe 3HauuMoM  WHQOpManuu; aHaau3  MpolseM;
apryMEHTHPOBAaHHOCTh; HCIIOJNIb30BAaHUE CTpaTeruid; TBOPUECKUH MOJXOA; BBIBOJBI, 0OIIas
IPaMOTHOCTb.

CooTBeTcTBUE KPUTEPHEB OLEHUBAHUSA C(HOPMUPOBAHHOCTH IUIAHUPYEMBIX pE3YIbTaTOB
o0y4eHus (IECKPUITOPOB) CUCTEMaM OIIEHOK IPEICTaBIeHO B Ta0II.



Tabmnwuia 4
HMuTerpajbHasi OlleHKA

Kputepun TpanuimoHHas olEeHKa bannbHO-pelTHHTOBas OIlEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, He3auer 0-50
54,3 3auer 51-100

Ooyuaromuecs: 00s3aHbI CIaBaTh BCE 33JaHUS B CPOKHU, YCTAHOBIICHHBIE mpernonaBareneM. OneHka
«YIOBIETBOPUTENBHO» 110  AUCUUIUIMHE, MOXET  BBICTABISATBCA U INPU  HEMOIHOU
c(OpPMUPOBAHHOCTH KOMIIETEHIIUI B XO/IE€ OCBOCHUS OTACIHHOW y4eOHOW NUCUUIUIMHBI, €CITH UX
dbopMupoBaHue TMpeanoyiaraeTcs NPOAODKUTH, Ha Oojee MO3IHUX JTamax oOydeHus, B XoJe

W3Y4YEHUS JPYTruX Y4eOHbIX JUCLUILUIUH.

Iloka3zaTenu u KpPpUTEPUHA OLCHKHU JOCTHKEHM I CTYACHTOM 3aIlJIAHUPOBAHHLIX PE3YyJbTAaTOB

O0CBOCHUSA

AUCHUIIJIMHBI B X0A€ TEKYHIECIr0 KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ arrecranuun

OneHka,

Kpurepun
YPOBEHb
«OTIINYHOM, CryneHT moKa3ajd MPOYHbIE 3HAHUS OCHOBHBIX MOJOXEHHH (DaKTUYECKOTO
IOBBIIICHHBIA | MAaTepHaIa, YMEHUE CAMOCTOSATEIBHO PEIIaTh KOHKPETHBIE IPAKTUYECKHE 334U
YPOBEHb MOBBILIICHHON CJIOXHOCTH, CBOOOIHO HCHOJIB30BATh CIPABOYHYIO IUTEPATYPY,
Jenarb 000CHOBaHHBIE BHIBOIBI M3 PE3YNIBTATOB aHAIN3a KOHKPETHBIX CHTYallui
«XOpOILLO», CryneHT moKa3ajd MPOYHbIE 3HAHUS OCHOBHBIX IOJOXKEHHH (DaKTUYECKOTO
ITOPOrOBBIN MaTepuajla, yMEHHE CaMOCTOSTENBHO pelarb KOHKPETHBIE IPAKTHYECKUE
YPOBEHb 3aJa4, TpelycMOTpPeHHble pabouell NporpaMMoil, OpUEHTHPOBATHCS B
PEKOMEH/IOBAHHOW  CIPAaBOYHOW JINTEpaType, YMEET MPABWIBHO OLICHHUTH
MIOJIYYECHHBIE PE3YIbTAThl aHAIN3a KOHKPETHBIX CUTYaLUH
«ynosneTBopuT | CTyAeHT MOKa3ajl 3HAaHHE OCHOBHBIX TOJOXKEHUH (pakTHUecKkoro marepualna,
EJILHOY, YMEHUE TIOJIIyYUTh C TIOMOLIBIO IPENOAABaTEeIsl IPABUIBHOE PEILICHUE
MMOPOTOBBIN KOHKPETHOW TMPAKTHYECKOW 3aJayd M3 4YHCIa TMPETyCMOTPEHHBIX padoueit
YPOBEHb IIPOrpaMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIIPABOYHOM JINTEPATypOu
«Heynosiersop | [Ipu oTBeTe CTyeHTa BBISIBUINCH CYILIECTBEHHBIE MPOOEIbl B 3HAHUSIX OCHOBHBIX
UTEIILHOY, HOJOKEHUN (aKTHUUYECKOro Marepuana, HEyMEHHE C IMOMOILBIO IPeroiaBaTes
YPOBEHb HE MOJIYYUTh IPAaBUJIIBHOE PEIICHHE KOHKPETHOW NMPAKTUYECKOW 3aJadyd M3 4ucia
copMHpOBaH | IPEAYCMOTPEHHBIX paboyel mporpaMMoil yueOHOH TUCIMIIIIMHbI

3 TunoBble KOHTPOJbHBIE 32IaHUS WM UHbIE MATEPHAJIbl, HEOOX0OAMMbIE VISl OLEHKHU
3HAHMA, yYMEHMil, HABBIKOB M (WJIH) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITAIbI
(opmupoBaHusi KOMIIETEHIUIT B Npolecce 0CBOEHHUsI 00Pa30BaTe/IbHON MPOrpaMmMbl

3.1 IlepeyeHnb BONMPOCOB JIsi MPOMEKYTOUHOI aTTecTanuu (3a4er)

Bomnpocs! k 3auery 1 cemecTp

1. Marpuiibl 1 onepanuu Haj HuMu. [Ipumep

1. Onpenenurenu 2-ro u 3-ro nopsiakoB. [Ipasmio Cappyca. [Tpumep.

2. MuHop u anreOpanueckoe TOTOoTHeHHEe. PaznoxkeHne onpeaenuTeNs Mo CTPOKe / CTONOIy /.
3. O6parHast MaTpuiia. AJITOPUTM BBIYUCIIEHUS 00paTHOM MaTpHIIbI




4. Panr MaTpuIlsl. DIIeMEHTapHbBIE TPeo0pa3oBaHus MaTpUIlbl. basuCHBIN MUHOP.

5. OcHoBuble noHsATHA U onpeaeneHuss CJIY: ogHOPOAHOCTb, COBMECTHOCTH, OIPENEIEHHOCTb.
3anucek CJIY B marpuuHoii hopme.

6. Cucrema IMHEHHBIX ypaBHeHUH. MeTon oOpaTHOil Matpulsl. [Ipumep

7. ®opmynsl Kpamepa. [Ipumep

8. Meton nocnenoBarenbHbIx HckItoueHuit XKopaana-I'aycca.

9. UccnenoBanue cuctem JIMHEHHbBIX ypaBHeHUM. Teopema Kponekepa- Kanemnu.

10.Cucrema TuHENRHBIX OAHOPOAHBIX ypaBHeHU. dyHnaMeHTanbHas cucreMa pemenuil. [Ipumep
11.BexTopsl U JIUHEHHBIE ONEpaIlMU HaJl HUMHU.

12.Koopaunarel BekTopa. Panmyc-Bektop Touku. PacctosHue wmexay toukamu. CkanspHoe
IIPOU3BEJICHUE JBYX BEKTOPOB.

13.ITonsTre nMHEWHOTO NpocTpaHcTBa. JInHEiiHasE HE3aBUCUMOCTD BEKTOPOB.

14.ba3uc nuHeitHOrO MpocTpaHcTBa. Teopema o pa3okeHuu BeKTopa 1mo 6asucy. [Ipumep.
15.CoOcTBEeHHBIC 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI. XapaKTEPUCTHUECKOE yPaBHEHHUE.

16. YpaBHeHUE PsAMON Ha MJIOCKOCTHU. YCIOBUSA MapaUIEIbHOCTU U NEPIEHANKYISIPHOCTH MPAMBIX.
17. YpaBHEHUsA OKPYKHOCTH U JLIUIICA.

18. YpaBHeHue runepOobl 1 mapadobl.

19.¥YpaBHeHuUs TIIOCKOCTH: 00111ee U TapaMeTPUIECKOE.

20. YpaBHEHUE NIPSMOM B IPOCTPAHCTBE

Bonpocsl Kk 3k3aMeny 2 cemMecTp
. MHOXecTBa U oniepaluy HaJl HUMH.
. Uncnossle MHOKecTBa. MIHTEpBa, OIyHHTEPBa, OTPE30K.
. Orpann4eHHbIE MHOXKECTBA, BEPXHUE Y HUYKHUE TPAHU YUCIIOBBIX MHOKECTB.
. AbcomoTHas BenuurHa yucia. OKpeCTHOCTh TOUKH.
. Ilonstie pyHkmu U criocoOs! 3aganusi. OCHOBHBIE CBOMCTBA (PYHKITHIA.
. O6parnas pynkuus. CroxHas QyHKIHA.
. DnemeHTapHble (QYHKIUU U UX CBOWCTBA.
. Uncnosas mociie0BaTeNbHOCTD U €€ cBoicTBa. [Ipenen uncinoBoil mociaenoBaTeaIbHOCTH.
. CBoiicTBa cXoIsIIMXCs MOCea0BaTenbHOCTe. JleMMa o aByx muunironepax. OOiee mpaBuio
HaXOKJEHMSI IPENIEIIOB
10.HepasenctBo bepuynau. Huco E.
11.Ipenen ¢ynkuunu. OpHocTopoHHME mpenensl. OOmue MpaBuia HAXOXKICHHUS IPENEIoB
(GyHKIMH.
12.3ameuarenbHble IPEAETIHI.
13.beckoHeyHO MaJsble M OECKOHEYHO 00JbINe (QYHKIIUH.
14.HemnpepbiBHOCTH (pyHKIMU. CBOMCTBA (PYHKIMI HENPEPHIBHBIX B TOUKE U HAa OTPE3KE.
15.ITpousBoaHas QyHKUMU B Touke. [eomerpuyeckuil cMbici mpous3BoAgHOU. [IpaBocTopoHHSS U
JIEBOCTOPOHHSISI TPOU3BOAHBIE.
16.I1paBuna nuddepenumposanus. [IponszBonnas cnoxuoi pynkuuu. [pumep.
17.IIpou3BoiHbIE OCHOBHBIX 3yeMeHTapHbIX (QyHKIMHA. [Ipumep. [loHsTHE MPOM3BOIHBIX BBICIIMX
MOPSIIKOB.
18.Teopema depma 1 ee TEOMETPUUECKUIN CMBICI.
19.Teopemsbl Pomutst u Jlarpanka n ©X reOMETPUYECKUN CMBICII.
20.ITpaBusno Jlonurans. [Ipumep.
21.Bo3pacranue u yosiBanue ¢yHKIuU. JlocTaToOuHbIE YCIOBUS MOHOTOHHOCTH (DYyHKITHH.
22 .OkctpemyM QyHKIMU. HeoOxonumble 1 JOCTaTOUHBIE YCIOBUS 3KCTPEMYyMA.
23.Beimykiocts pyHkuuu. Touku neperunda. AcUMNToThl rpaduka GyHKIIUH.
24 IlepBooOpa3Hast (yHKIHMS W HeompeaeneHHbIH uHTerpan. CBoiicTBa HEONPENEIeHHOTO
MHTErpana.
25.MHTerpansl OT OCHOBHBIX 3JI€MEHTapHBIX (DYHKIIMH.
26.Meton 3ameHbl iepeMenHoi. [Tpumep.
27. Metron uHTErprpoOBaHusl 1o yacTamu. [Ipumep
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28.UnterpanbHas cymMma. llonstne omnpeneneHHOro WHTErpaiga. [eoMeTpuYecKuil CMBICI
OMPEEICHHOT0 UHTETpaa.

29. OcHOBHBIE CBOMCTBA OMPEACICHHOTO UHTErpaa.

30. OmpeneneHHbli MHTErpajg € IepeMeHHbIM BepxHuUM npezaenoM. dopmyna HeroToHa —
JleiiOHMLIA.

31.0cHOBHBIE METONBI BBIYUCIECHUS ONPENECIEHHOTO MHTErpajga: METOI 3aMEHbl IEPEMEHHBIX,
METOJI UHTETPUPOBAHUS 10 YACTSAM.

32 .I1puGnmxeHHbIE METOIBI BBIYUCIICHUS OMPEACICHHOTO HHTETpaIa.

33. BeruuciieHue mioniaieid 1 00beMOB TeJ C MOMOIIBIO ONPEISIICHHOTO HHTerpaia.
34.HecobOcTBeHnble uHTErpanbl. HecoOCTBEeHHbIE WHTErpajbl C OECKOHEYHBIMH IpelesiaMu
WHTETPUPOBAHUS.

35. HecoOcTBeHHbIE MHTETPAJIBl OT HEOTPAHUYCHHBIX (PYHKITHH.

36. CXoauMOCTh HECOOCTBEHHBIX HHTErpaJIOB. [Ipu3HaKu cpaBHEHUSI.

37.1lonaTre PyHKINN HECKOJIBKUX MepeMeHHBIX. [Ipenen u HenmpephIBHOCTh (DYHKIIUU HECKOJIbKHX
IIEPEMEHHBIX.

38. YacTHble mpUpalieHus: 1 YaCTHbIC TPOU3BOIHBIE.

39. {uddepenupyemocts OHIL. ITonnsrit nuddepenimann.

40.InddepeHnnpoBaHre CIIOKHBIX U HESIBHBIX (DYHKIIAH.

41.KacarenbHast INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

42 IlpousBoanHas mo HanpasieHuto. ['paaureHT.

43 .ITpousBoanblie u quddepeHnuans Beicimx nopsakoB. ®opmyna Teitnopa.

44 OkcTpeMyMbl (YHKIIMM HECKOJIBKUX TepeMeHHBIX. HeoOXommmoe © JTOCTAaTOYHOE YCIOBHS
CYILLECTBOBAHMS SKCTPEMYMA.

45.YcnoBHbIN 3KcTpeMyM. Metoa MHOkUTeNeH Jlarpanika.

Bonpocsl k 3auety 3 cemecTp
1. /IBOIHO# MHTETpa U €ro OCHOBHBIE CBOMCTBA. BhIuncieHne JBOMHBIX HHTErPAJIOB.
2. Tlonstue nuddepenumanbHoro ypaBHeHus. Muterpanbubie kpusble. 3agadya Komm. OOmiee u
yacTHOE peuienue Y.
3. AV c pazpensrommmucs nepemeHHbIME. [Ipumep.
4. Y B nonsbix auddepenunanax. [pumep.
5. JIuHenHbpIe OMHOPOIHBIE U HEOAHOpOoAHBIE J[Y
6. UucnoBoii psaa u ero cyMma. CXOIMMOCTB YHCIOBBIX psioB. HeoOxoaumoe ycnoBrue CXOAMMOCTH.
CBolicTBa CXOASIINXCS PSIIOB.
7. Ilpu3Haku cpaBHEHHUS CXOAMMOCTH pAJia C OJOKUTEIbHBIMU YWICHAMH.
8. JlocrarouHble MPU3HAKN CXOJUMOCTH PSIIOB C MOJIOKUTEIILHBIMU YWICHAMM.
9. Pazpl ¢ mpou3BONBHBIMU WieHaMU. AOCOTIOTHASI U YCIIOBHAS CXOAMMOCTb.
10.3nakouepenyromuecd. [Ipusnak JleliOHUIIA CXONUMOCTH 3HAKOUEPEAYIOLIUXCS PSJIOB.
11.Crenennsie psansl. Teopema AGens. Paauyc u HHTEpBalI CXOIMMOCTH CTETIEHHOTO Psifa.
12.Paznoxenue ¢pyHkiuii B crenenHou psia. Psg Maxksopena.
13.Paznoxenne B creneHHoi psa ¢ynkmuit f(x)= 1/ (1-x) u f(x)= 1/ (1+x). Paznoxenue B
cTeneHHou pan pynkuuii f(x)= ex u f(x)=lg(x).

3.2 IlepeyeHb BONPOCOB ISl IK3aMeHa

Bonpocsl k 3k3aMeny 4 cemecTp
1. ITpocTpaHCcTBO 3M€MEHTapHBIX UcX00B. CirydaiiHble COOBITHS U ONEPalliy HaJl HUMHU.
2. Knaccuueckoe onpenenenue BepoaTHOCTH. CBoiicTBa BeposiTHOCTEN. [Ipumep.
3. Pa3menenus, coueranus, nepectaHoBKu. CBOMCTBA COUETaHUM.
4. I'eoMeTpuueckoe onpenesieHne BepostHoctu. [Ipumep.
5. YcnoBHas BeposiTHOCT. OOocHOBaHHME (DOPMYIBI YCIOBHOM BEPOSTHOCTH B KIIACCHUYECKOM
ciydae. opmyna ymMHOXKEHHSI BeposiTHOCTEH. He3aBuCUMMOCTh COOBITHIA.
6. ®opmyna noiaHo# BeposiTHOCTH U hopmyna baiteca. [Tpumep.



7. Cxema bepnymu. @opmyna bepuymu. [Ipumep. [Ipenensusie Teopemsl [lyaccona u MyaBpa —
Jlammaca.

8. CnyuaiiHasi qucKkpeTHas BenuunHa. P pacnpenenenus. [Ipumep.

9. ®yHKuMs pacupenesenus u ee ceoicTna. [Ipumep.

10. HenpepsiBHas ¢. B. [LIOTHOCTH pacnpenesieHus: BEpOSITHOCTEH U €€ CBOMCTBA.

11. Maremarnyeckoe OxXuJaHuE JUCKPETHOM U HEMIPEPHIBHOM C. B. U €r0 CBOMCTBA.

12. lucniepcusi u ee CBOMCTBA.

13. Mona u menuana pacupenenenus. HauanbHble ¥ IEHTpaJIbHbIE MOMEHTHI C.B.

14.  uckperHoe pacnpenenenue: OuHomuanbHoe, IlyaccoHa, reoMmerpuueckoe U HX
XapaKTEPUCTUKH.

15. PaBHOMEpHOE M IMOKa3aTelbHOE pacHpelelieHne U UX OCHOBHBIE XapaKTepucTUKH. Jlemma o
PaBHOMEPHOM pPACIIPENEICHHH.

16. HopmanbHOE pacrnpeleneHue U ero XapakTepUCTUKHU. JleMMa 0 HOpMaJbHOM pACIPEIECICHHH.
BeposTHOCTh COOBITHH, CBA3aHHBIX C HOPMAJIBHBIM PaCpe/ICICHUEM.

17. ABymepHas pyHKIHsI pacripeiesieHus U ee cBoricTBa. CBSA3b C OTHOMEPHBIMH (..

18. Cucrema OBYX NHCKpeTHBIX C.B. Marpuua pacnpeneneHuil. CBsi3b ¢ psaaMH pacnpeiesieHus
OJTHOMEPHBIX C.B.

19. KoBapunanus. KosdduumenT koppensimu u ero cBoiicTBa. KoBapuanmoHnHas MaTpuia.

20. VYcioBHbBIE 3aKOHBI pacHpelereHusl AUCKPETHBIX M HemnpepbiBHBIX C.B. lloHsTHe perpeccum.
YpaBHEHHE perpeccum.

21. YcioBHOE MaTeMaTHYECKOE 0’KUJIaHUE U €r0 CBOMCTBA.

22. He3aBUCHMOCTH IUCKPETHBIX U HENIPEPBIBHBIX C.B. KpuTepruu HE3aBUCUMOCTH.

23. HepaBenctBo UeOrbImeBa. Ciencraue.

24. TloHaTre o 3aKoHE OOJNBIINX YKCell. 3aKOH OonbIHX uncen B popme UeOnimesa. Criencraue.

25. Ilonartue o 3akoHe OONBUINX YKCcell. 3akOH 0oNbIIMX unceld B popme bepuymiu.

26. Ilonartue o ueHTpaidbHON mpeneabHON Teopeme. llenTpanbpHas mpeaenbHas Teopema IS
HE3aBUCHUMBIX OMHAKOBO PaclpeleI€HHBIX C.B.

27. Ilonatue BbIOOPKU U FeHEepaIbHON COBOKYMHOCTU. BbIOOpOUHBI MeTO.

3.3 OuenouHoe cpeacTno 1 (mpakTuyeckue 3a1aHus)

1 cemecTp

Pasgea 1. JInneitnas aaredpa ¢ 3J1eMeHTAMH AaHAJIMTHYCCKON reOMeTpHH.

IIpakTnueckas padora Nel. OcHOBHBIE Olepalluy Ha/l MaTpULIAMHU.

IIpakTnueckas padora Ne2. Beruncnenue onpenenurenei.

Paznoxenue onpeaenureneit mo sMeMeHTaM CTPOKH (CTOIO1)

IIpakTnyeckas padora Ne3. OOparHas MaTpuia.

IIpakTnueckas padora Ned. Pemenue cucreM JIMHENHHbIX ypaBHeHUH Merton Kpamepa
IIpakTnuyeckas padora NeS. Pemenue cucteM JIMHEHHBIX ypaBHEHUNH. MeTor 0OpaTHON MaTpHUIbL.
IIpakTuyeckas pa6ora Ne6. Pemenue cucrem nuHeHHBIX ypaBHeHUH Merton [Maycca. Teopema
Kponekepa-Kanenmu.

IpakTnuyeckas padora Ne7.-9. DneMEeHTH MATPUYHOTO aHANINM3a. BEKTOPHI U Onepanuy HaJl HUMH.
BexTopHble IPOCTPAaHCTBA, JINHEHHBIE TPOCTPAHCTBA. DIEMEHTHI aHAIIUTUYECKON T€OMETPHUH.
IpakTuuyeckass padora NelO. AHanuTudeckas TeoMeTpuss Ha TUIOCKOCTH. CrocoObl 3amaHus
IIPSIMOM Ha TUIOCKOCTH. B3anMHOE pacIiookeHue npsMbIX.

IIpakTuyeckass pa6ora Nell. Anamuthueckas reoMeTpus Ha IUIOCKOCTH. KpuBBIe BTOPOTO

opsi/IKa.
IpakTuyeckas padora Nel2. AnanuTudeckas reOMETpHUs B IPOCTPAHCTBE. 3a/laHKE TUIOCKOCTH B
IIPOCTPAHCTBE.
IpakTnyeckass padora Nel3. AHanuThdecKkas TeOMETPHUS B MPOCTPAHCTBE. 3a/JaHUE TPSMOU B
IIPOCTPAHCTBE.

IlpakTuyeckass padora Neld. AmnamuTuueckass TEOMETpPHUS B TPOCTpaHCTBE. BzammHOe
PaCIIONOKEHUE TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.



IIpakTuyeckasi padora Nel5. [ToBepxHOCTH BTOPOTO TOPSIKA.

IIpakTuyeckas padora Nel6. [IpoBepounas paboTa.

2 cemecTp

Pazgen 2. Maremarudeckuii ananus u 1uddepennnanbubie ypasHenus. uddepenunanbHoe
U HHTErpajibHOE HCYHCIICHHE.

IpakTuyeckass padora Nel-3. ®ynkums, cBoiicTBa ¢GyHKUMU. HenpepbIBHOCTh (PYHKIIHH.
Brruucnenue npenenoB GyHKITUH.

IIpakTuyeckas padora Ned-6. [luddepenuupoBanne QyHKIIMH OAHON NepeMEeHHON. Brruncnenue
IPOU3BOAHBIX. PU3NYECKUN U T€OMETPUUECKUI CMBICII ITPOU3BOAHOM.

IIpakTnyeckass padora Ne7/. OcHoBHbIE Teopembl nuddepenHimanbuoro ucuucienus. IIpasuno
Jlonurans.

IIpakTuyeckass padora Ne8-O. IlpumeHeHne mNPOU3BOAHOW K HCCIENOBaHUIO (QYHKUUH U
IIOCTPOEHUIO TPaPUKOB.

IIpakTuuyeckass padora Nel0-12. OyHKIMM HECKONBKUX MEPEMEHHBIX. YacTHbIE NMPOU3BOIHBIC
OHII. Dkcrpemym @HII. YcnoBHbli s3kcTpemyMm. MeTton MHOxkuTenen Jlarpanxa.

IpakTnyeckass padora Nel3. Brrumcnenune mnHTerpanoB. OCHOBHBIE METOABI MHTETPHPOBAHUS
HEOIpEAEIECHHBIX MHTErpajaoB. MeTos 3aMeHbI IEPEMEHHOM.

IIpakTnueckas padora Nel4. Beruncnenue narerpanos. MeTon HHTETpUPOBaHUS 110 YACTSM.
IIpakTnueckass padora Nel5. Breruncinenue wuHTerpanoB. HHTerpupoBaHHue palMOHAIbHBIX
npobeii.

IIpakTnuyeckas padora Nel6. Beruncnenue nnterpanoB. MHTerpupoBaHie TpUrOHOMETPUYECKHX
GbyHKIUH.

3 cemecTp

IIpakTnyeckas padora Ne 17-18. Onpenenenusiii nHTErpail. 'eoMeTpudecKie MpuiIoKeHusI.
IIpakTnyeckas padora Nel9. HecoOcTBeHHbIE HHTETPaIbL.

IpakTunyeckas padora Ne20. Kparubsie unTerpansl. [‘eomeTpudeckue mpuiaoKeHusl.
IIpakTnueckas padora Ne21-22. Jlubdepenunansubie ypaBHeHHs. WHTerpajgbHble KpHUBBIE.
[lopsanox auddepenHuunanbHoro ypaBHeHHs. Pemienue nud@epeHuuanbHbIX ypaBHEHUN MEPBOrO
MOpsAJIKA. YPAaBHEHUS C Pa3JeIsIIOIIUMHUCS IEPEMEHHBIMHU.

IMpakTuuyeckas padora Ne23-24. Pemenue nuddepeHnnaIbHbpIX YpaBHEHHH TEPBOTO MOPSAKA.
OnHOPOIHBIE U TMHENHBIE YPAaBHEHUS.

IpakTuuyeckas padora Ne25. Pemenne nuddhepeHnansHeIX ypaBHEHHH BTOPOTO MOPSI/IKA.
IIpakTnueckass padora Ne26-27. Pemenue nudgepeHnuanbHbIX ypaBHEHUH BTOPOTrO MOpsAKA.
Jluneitnble ypaBHEHUs (OTHOPOIHBIE U HEOJHOPOIHBIE).

IIpakTnuyeckas padora Ne28. Pemenune cucrem nuddepeHanbHbIX ypaBHEHHH.

MpakTuyeckass padora Ne29-32. UmcinoBble u cTeneHHblE psAbl. VccriemoBanwe psjgoB Ha
cxonuMocTh. Paznoxenue ¢yHkuuii B creneHHOM psan. [IpuMeHeHHe psiioB K HPUOIMKEHHBIM
BBIUHCIICHUSIM.

4 cemecTp

Pa3gen 3. Teopusi BeposiTHOCTEIA.

IIpakTnueckass padora Nel-2. Kiaccuueckoe omnpeneneHHe BepOsSTHOCTH. [eomeTpuueckue
BEPOSATHOCTH. POPMYIIBI CIIOKEHHUSI M1 YMHOKEHHUsI BEPOSITHOCTEM. YCIOBHAsI BEPOATHOCTh. DopMyra
noiaHou BepositHocTu. Popmyna baiteca.

IpakTuyeckas padora Ne3. Mcnbiranus beprymmm. [IpenensHbie TeopeMbl B cxeme bepHyrm.
IIpakTuyeckas padora Ned-5. JluckperHas ciyuaiiHas BenuunHa. OyHKIUSA pacnpeneseHus U ee
cBoiictBa. HemnpeppiBHass ciydaiiHass BennuuHa. UYHUCIOBBIE XapaKTEPUCTHUKH JAUCKPETHOU
CIIy4alHOM BEJIMYMHBI. YUCIOBBIE XapaKTEPUCTUKU HENIPEPHIBHOM CIIy4allHOU BEJIMYMHBI.
IpakTuuyeckasi padora Ne6-7. HopmanbHBI 3aKOH pacripeneneHus. BaxHelmme ctaHnapTHbIC
pacripefieieHUs M MX  XapaKTepUCTUKU: OMHOMHHajbHOe, IlyaccoHa, reomerpHueckoe,
paBHOMEpHOE, NoKa3areabHoe. OCHOBHBIE CBOWCTBA HOPMAJIBHOTO 3aKOHA PACIIpE/IeICHHUS.
IIpakTnueckasi padora Ne8-9. CoBmecTHOe pacmpenenieHue CiaydaHbIX BeanuuH. DyHKuus
pacnpezeneHuss U IUIOTHOCTh ABYMEpPHOHM ciiydaiiHol BenunuuHbl. KoBapuanuss u KodQQUIMEHT
koppensaunu. Koppensanus u perpeccus.



PA3JIEJI 4. MaremaTn4ecKkasi CTaTUCTHKA.

IIpakTnuyeckass padora NelO. [IenepanbHast COBOKYNMHOCTh M BbIOOpKa. BapuannoHHBIA psi.
Omnupuyeckas GyHKUUA pacupeaeneHus. [lonuron yactor u ructorpamma.

IIpakTnyeckas padora Nell-12. Toueunsle U WHTEPBAIbHBIC OICHKH HEU3BECTHBIX MapaMETPOB.
MeTto1 MOMEHTOB METO/I MaKCUMAJIbHOTO MTPABIONION00MS.

IIpakTnyeckas padora Nel3-14. IIpoBepka runore3 0 paBeHCTBE MAaTEMAaTHUYECKUX OXKHUIAHUH U
nucniepcuil. [IpoBepka rumnoTessl 0 BUe pacipenesieHus..

IIpakTnyeckas padora Nel5-16. Bribopounoe ypaBHeHHE THHEHHOU perpeccun. Hemuueiinas
perpeccusi. KoppensiuoHHOe OTHOLLICHHE.

3.4 Ouenounoe cpencrso 1 (mpoBepoyHasi padora)
PA3/IEJI 1. JIuneiinas ajaredpa ¢ 3j1eMeHTAMM aHAJIMTHYECKOH reoMeTpuu
BapuaHT npoBepo4Hoii padoThI 10 JMHEHHOH ajredope
1. dns nanasix marpun A u B naitnure: C=2A-B, D=AB.
2 1 1

1 21 2 1 -

A=l4 2 1/ B=|4 0 3

-1 01 1 -1 1
2 1

2. BeruncnuTh ONpeeanTeNb (3 — 2 %
1 1 11

3. UccnenoBarh cucTeMy Ha COBMECTHOCTh U B CIIy4ae COBMECTHOCTH PEILUTh €e:

a) metogoM Kpamepa,

0) metonom ["aycca,

B) MarpU4HbIM METOIOM.

4%, — X, =6,

3X, +2X, + 5%, =14,
X, —3X, +4x, =-19.
BapuaHT npoBepo4Hoii padoThI 10 AHAJIUTHYECKOH reOMeTPHHU

1. CocraBuTh ypaBHEHUE MPSIMOH, IPOXOISAIIEH yepes TOUKH A(l,—2) U B(Z,O).
2. CocTaBUTh ypaBHEHUE IPSIMOM, MPOXOASILEH Yepe3 Hauyano KOOPIAUHAT, €CIH U3BECTHO, YTO
npsiMasi napajuiesbHa npsmon 2x —4y —-5=0.
3. Hans! 1Be Touku M(4,2) u N(12,8). CoctaBuTh ypaBHEHHE OKPYKHOCTH, JUAMETPOM KOTOPOI
ciykuT oTpe3ok MN.
4. Hanucarb ypaBHEHHE IUIOCKOCTH, MTPOXOJAIIEH Yepe3 TOUKy
M(4,-3,5) u neprneHauKyIsIpHON BEKTOPY n= (1;—5;12).
5. CocTaBUTh KAHOHUYECKOE YPaBHEHHUE MPSIMOM, Tpoxoasiiei yepe3 Touky Mo(1,-2,3) u
napaJuielbHO BeKTOpy a = (—2,1,4).
PA3JIEJI 2. MaremaTuyeckuii anajau3 u q1uddepeHnuaibHble ypaBHeHHS.

JAudpdepenumnaibHoe M HHTEIPAJIbHOE HCYHCICHHE.

BapuaHnTt npoBepo4Hoii padoThl
2

1. BerauciuTh nHTErpa .[(x +4)x
1
2. Haiiti momaas Gurypsl, orpaHuueHHol muausamMu Y =4— x> |y =3
3. Haiitu o6bem Tena, 00pa30BaHHOIO BPALIEHUEM BOKPYT OCH OX (DPUTYpBI, OrpaHUUEHHOM
JINHUSIMU y=2—X2 ,y=0 ,x>0
1

4. BbuucnuTh HeCOOCTBEHHBIN MHTETpall J. —ax
X
0



0 3x
5. BeraucnuTh HHTErpal I dx J (x—y)Hy
-2 X
6. 3aMCHUTD MOPSIOK HHTETPUPOBAHHS B IBOWHOM HHTErpae

2 x+2 1 -2
1) j dx I f(x, y)dy 2) j dx I f(x, y)dy
-1 X2 -1 -1
7. HaiiTi mumomaas GUrypel, orpaHUuYeHHOMN JIMHUSAMU: Y = SiN X y=0

PA3/IEJI 3-4. Teopusi BeposiTHOCTeii. MaTemaTuyeckasi CTAaTUCTHKA.
BapuaHT npoBepo4Hoii padoThI
1. CxkonpKuMH c1I0OCOOaMU MOKHO BBIOpATh ABYX JEKYPHBIX U3 TPYHIBI B 24 yenmoBeka?

2. B rpynne 15 neBymiek u 11 mapueit. CimydaitHeiM 00pa3oM BeIOMparOT OHOTO cTyneHTa. KakoBa
BEPOSATHOCTb, YTO 3TO FOHOIIA?

3. Ha xaproukax HamucaHbl OyKBBI M, a, T, €, M, a, T, U, K, a. KapTouku mepemMemmBaiOTCcs U
packiaasiBatoTes B psil. KakoBa BEpOSATHOCTD, YTO MPU 3TOM MOJYUYUTCS CIIOBO MareMaruka?

4. Tpu cTpeika HE3aBUCHMO JPYT OT Jpyra CTPENSioT MO Ieidd. BeposTHOCTh momamaHus yis
nepBoro crpeinka pasHa 0,75; nus Broporo — 0,8; mist Tperbero — 0,9. HaliTH BEPOATHOCTH TOT'O, YTO
BCE TPH CTpENIKa OMHOBPEMEHHO IONAAYT B LIEb.

5. CopTCMEH CTpelsieT Mo MUIIEHU. BeposITHOCTh MomajiaHus B MEPBBIA CEKTOP MPU ITOM paBHA
0,4, a Bo BTOpOii — 0,3. KakoBa BEpOsSTHOCTH TOT0, UTO CIIOPTCMEH MOMAAET B OJIUH U3 CEKTOPOB?

1. IIpu mMexanmueckoir 00pabOTKE CTAHOK OOBIYHO pabOTaeT B JBYX PEKHMMax: peHTAOCITHLHOM U
HepeHTaOenbHOM. PenTabenbHblil pexum HaOmomaercs B 80% u3 Bcex ciydaeB paboThl,
HepeHTabenbHbIi — B 20%. BeposTHOCTh BhIXOIA M3 CTPOst 3a BpeMs U paboThl B peHTa0eIbHOM
pexxume paBHa 0.1, B HepeHTaOenbHOM — 0,7. HallTu BepOsATHOCTH BBIXOJA CTaHKAa U3 CTPOS 3a
Bpems t
2. BepoATHOCTh MONaJaHWsl B MULIEHb NP OJHOM BBICTpeNe Uil JaHHOro crpenka 0,7 U He
3aBUCHUT OT HOMEpaA BbICTpena. HailTu BEpOATHOCTH TOTO, YTO MPH S5 BBICTPETIAX MPOU30UIET POBHO
2 nonajgaHus B MUILIEHb.
3. BepostHOCTb nosiBieHUsI coObITHS paBHa 0,7 B kax10oM 13 2100 He3aBUCUMBIX HCTIBITAaHUM.
Haiitu BeposiTHOCTH nosiBiIeHUs coObITUs He MeHee 1470 u He Gonee 1500 pas.
4. TuckpetHas c.B. X 3a/1aHa 3aKOHOM pacIpe/ieIeHHs
TpeGyercs:

1) moctpouth PyHKIUIO pacnipeneeH s,

2) HaTH MaTeMaTHYeCKOe OXKHJIaHHE,

3) mony,

4) nucnepcuro,

5) cpeaHee KBaJipaTUYECKOE OTKIOHEHHE,

6) xoadunreHT Bapuanuy,

7) k03 (pULMEHT aCUMMETPUH.

X|-41-2/02 |4
P|03[?[01/01]01

5. HenpepriBHas ¢.B.X 3a/1aHa IMJIOTHOCTHIO pacTIpeIeICHHs BeposiTHOCTEH. TpedyeTcs:
1) BbUUCIUTH KOHCTAHTY C
2) waiitu M[X] u D[X]
3) HaiiT BeposTHOCTH P (@ < X < b)



) — 0, x¢l[2; 4]
(x)= 3cx?, xe[2;4]

a=2; nh=3
6. HenpepoiBHas ciryyaiiHas

BCJIIMYMHa MMECT HOPMAJIBbHOC PACHpPECACICHUC. Ee maremarudeckoe

OXXKUIAHHUEC PaBHO M « » CpeAHEE KBaAPATHUICCKOE OTKIIOHCHUE PABHO O, . Haiitu BCPOATHOCTD TOIO,

4TO B PE3YJIbTATC UCHBITAHUA CﬂyqaﬁHaSI BCJIMYMHA MPHUMET 3HAYCHHUEC B HHTCPBAJIC

(a, b).

M o

X

a b

12

8 14

7. Hana BeiOopka. TpeOyeTcs mOCTpOUTh pacrlpezielieHue OTHOCUTENIbHBIX YacTOT, BapUallMOHHbII
pAaAa, MOJUIOH YaCTOT, OCHOBHBIC XAPAKTCPUCTUKU BApHAlIHUOHHOT'O psAaaa (MOI[y, MCIuany, pasmMax
BapbUPOBAHUS) U TOCTPOUTH SMIUPHUECKYIO QYHKIUIO paclpeaeIeHHsI.
10, 12, 16, 10, 10, 15, 15, 10, 11, 12.

Kpurepun oueHKH NPOBEePOYHO padoThI

OneHka Kpurtepuu onennBanust
«OTINYHOY OLeHKa «OTIUYHO» BBICTABIISICTCS, €CJIM BCE 3aJaHHUS PEIICHBI
MOJTHOCTBIO, B TPEJCTABICHHOM pEHICHUH OOOCHOBAHHO IMONy4YeH
IIPaBUJIbHBIN OTBET.
«Xopo1oy» OlleHKa «XOpOIIO» BBICTABISAETCS, €CIU  3aJaHusd pelIeHbI

MIOJIHOCTBbIO, HO HET JIOCTarOYHOro OOOCHOBAaHHSA WJIM IIPU BEPHOM
peLIeHUH JIOMyIlleHa BBbIYUCIUTENbHAs OLIMOKa, He BIHMAOLIAs Ha
[IPaBWIbHYIO I10CJEI0BATEIbHOCTh PACCYXACHUM, M, BO3MOXKHO,
IpuBeIIasi K HEBEPHOMY OTBETY.

«YIIOBIETBOPUTEIBHO)

OHCHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CJIN 3aJJaHUA PCIICHBL
YaCTUYHO

«HeynoBneTBOpUTEIBHOY

OHGHKa CHCYHOOBJICTBOPUTCIIBHO» BBICTABIIACTCA, €CJIIM PCIICHHUA
HCBCPHBI UJIN OTCYTCTBYIOT

Kpurtepun koHKpeTHOro oeHo4Horo cpeacrsa (coraacuo [HIOJIOXKEHUTIO
0 MPOMEKYTOUYHOI aTrTecTannu odyuyarwiuxcsa BYuT
10 MPOrPaMMaM BbICHIEro 00pa3oBaHus — MpOrpaMMaM 0aKajJaBpuara u NporpaMmMam

CHeIHAJTUTETA)

IIo utoram TECTUPOBAHU OLICHKA 3HAHHI O6yllaIOIlI€FOC${ IMPOU3BOAUTCA B COOTBETCTBHUU CO

CJICAYIOIIUMHA KPUTCPUAMMU:

MPaBWIBHBIX OTBETOB 0-39% — «HEYIOBIETBOPHUTEIHLHOY/ «HE 3aYTCHOY;
paBUIBHBIX 0TBETOB 40-59% — «yOBIETBOPUTEIBHOY/ «3aUTEHOY;
MPaBUIBHBIX 0TBETOB 60-79% — «XOpOII0»/«3a4TEeHOY;

npaBUIbHBIX 0TBETOB 80-100% — «OTIAMYHOY»/ «3aUTEHOY.

Kox u HaumenoBanue
KOMIIETEHIINHU

KO)I 1 HAMMCHOBAHUC MHAUKATOpPa JOCTUKCHHA KOMIICTCHIIUN

OIIK-1. CriocobeH npuMeHSITh

OIIK-1.1. [IpumeHsieT eCTeCTBEHHOHAYYHbIE 3HAHUSI B




€CTECTBCHHOHAYYHBIC U
00IenHKeHEPHBIE 3HAHUA,
METOIbl MATEMATUYECKOTO
aHaJIM3a U MOJICITUPOBAHYS,
TEOPETUICCKOTO U

npoecCHOHANBHON IeATebHOCTH

OKCIIEPUMEHTAJIBHOI'O
HCCJIICAJOBAaHUA B
npoeccCHoHaTLHON
JCATCIBbHOCTH,
Homep Coneprxanue Borpoca [IpaBuibHBINA OTBET
3a/IaHus
1. Marpuma 370... A
A) MmaTemaTH4YecKuil 00bEKT, 3alIUCHIBAEMbIil B
BH/I€ NIPSAMOYT0JIbHOM TAa0IMIbI 3JIEMEHTOB
KOJILIIA MJIH M0JIs (HanmpuMep, HeJIbIX,
AeHCTBUTEJIbHBIX WM KOMILJIEKCHBIX YHCeJI),
KOTOPBIii MpeACTaBJIsieT 000 COBOKYITHOCTH
CTPOK M CTO0JIOLIOB, HA NepeceYeHNH KOTOPbIX
HAXOASITCS €ro JIeMEeHThI
B) maremarnveckuii 0ObEKT, 3aMCHIBAEMBIN B
BHJI€ KBAJAPATHOM TaOIUIIBI, BCE 2JIEMEHTHI
KOTOPOI#1, CTOSIIME BHE IIABHOM TMAaroHaiu, paBHbI
HYJIIO;
C) maremMaTHyeCKHii OOBEKT, 3alMChIBACMBI B
BHJIC KBAJAPATHOM TaOIUIIbI, IIEMEHTHI TJIaBHOM
JIMaroHayu KOTOPO paBHBI €AMHHULIE TIOJIS, a
OCTaJIbHBIE PAaBHBI HYIIO;
D) npsiMmoyrosibHast TabNuIa;
2. YMHOXaTh Ha YUCJIO MOYKHO: A
A) 1100Y1I0 MATPHILY;
B) TosbKO MaTpHILy-CTPOKY;
C) TonbKO MaTpHIly-CTOIOEIT;
D) ToJIbKO MPSIMOYTOJILHYIO MaTPHILY;
E) TosbKO KBaJpaTHyIO MaTpHILY.
3. IlepeMHOXAaTh MOXHO MaTpPHULIBL: D
A) nro60ro pa3mepa;
B) TonbKO KBapaTHbIE MATPHIIbI,
C) ToNbKO eTMHUYHBIE MATPHIIBI,
D) MaTpuubl TaKHe, YTO JIEBbIH COMHOKHTEb
HMeeT CTOJbKO CTOJI0L0B, CKOJIbKO CTPOK Y
NPABOr0 COMHOXKUTEJISI.
4. Onpenenurens BEIYUCIAETCS: D
A) 1ist 110001 MaTpPUIBL;
B) TonbKO TS IHArOHABHOM MATPHIIBI;
C) TosbKO 151 IPSIMOYTOJILHOM MaTPHIIbI;
D) ToaLKO AJIs KBAAPATHONH MATPHIIbI.
5. KBanparnas marpuiia ¢ HyJaeBOM CTPOKOM UMeeT C

ONPENCIIUTENDh PABHBIN:
A)l;
B)2;
C)0;




Homep
3a/1aHMS

Coneprxanue Bonpoca

[IpaBunbHBIN OTBET

D)-1.

6.

TpaHCHOHI/IPOBaHHaH KBaJpaTHasig Marpuia UMECT
OIpCACIIUTCIIb:

A) paBHBII ONPeaeJTUTEeI0 HCXOAHOH MATPHUIIBI;

B) paBubiii 0;
C) paBubiii 1;
D) paBHbiii -1.

A

OOparHas MaTpuIia CyIECTBYET IS

A) 1100011 MaTpUIIHL;

B) 10001t KBaIpaTHON MaTPHUIIBI;

C) HyneBoi MaTpuIIbI;

D) 11000ii KBaAPATHOI HEBLIPOKIEHHOM
MaTpPHIbL

Cucrema TMHEWHBIX YPaBHEHUI UMEET pEIICHUE
TOTJIa ¥ TOJIBKO TOT/Ia, KOT/Ia:

A) paHT MaTpHIbl CHCTEMbI OOJIBIIIE paHTa
PaCHIMPEHHONW MaTPHIIbI CUCTEMBI;

B) paHr MaTpuiibl cucTeMbl 0OJIbIIE PaHTa
pacCUIMPEHHONW MaTPHIIbI CUCTEMBI Ha 2;

C) paHr Marpuilsl CHCTEMbI MEHBIIIE PaHTa
pacCUIMPEHHOW MaTPHUIBI CUCTEMBI Ha 1;

D) paHr MaTpuiibl CHCTEMbI MEHbIIIC PAHTa
PaCUIMPEHHONW MaTPHIIbI CUCTEMBI;

E) paHr MaTpHIIbI CHCTEMbI PABEH PAHLY

pacimm pennoﬁ MaTpPUIIbl CUCTEMBbI.

[Tpu yMHOXXEHUU MaTPHUIIBI HA OOPATHYIO K HEl
oJyJaeM:

A) eTMHUYHYIO MATPHUILY;

B) nyneByto Marpuiry;

C) nuaroHaabHYIO MaTpHIly C pa3InIHbIMA
AJIEMEHTAMU Ha IJIABHOW JTHMArOHaJI.

10.

Cucrema TMHEHHBIX YpaBHEHU I Ha3bIBACTCS
OJIHOPOJIHOM, €CITH €€ TpaBasi YacTh:

A) paBHA HYJIEBOMY BEKTOPY;

B) oTiiuHa OT HyIEBOro BEKTOPA;

C) mpaBasi 4acTh COCTOMT TOJIBKO U3 ETUHHII.

11.

Meton Kpamepa npumeHuM J1sl perieHus
CHUCTEMBI JINHENHBIX YPaBHEHUH, €CIIN:

A) marpuiia CUCTEMBbI JII00ast KBaIpaTHas;

B) marpuiia cucTeMbl COCTOHT TOJBKO M3 -1;

C) MarpuIia CHCTEMBI COCTOHUT TOJIBKO M3 €IUHHIL;
D) maTpuna cucreMbl KBaApaTHAA U
HEBbIPOKIeHHAS.

12.

MarpudHbIil METOJI TPUMEHUM I pELICHUS
CUCTEMBI JINHEWHBIX YPaBHEHUH, €CIIN:

A) marpuIia CUCTEMBbI JTH00as;

B) marpuiia cucTeMbl COCTOUT TOJBKO U3 STUHHIL;
C) MaTpuIa cCHCTeMbI KBa/IpaTHAas U
HEBbIPOKACHHANA

D) marpuia cucTeMsl Jito0ast KBaJparHasl.




Homep
3a/1aHMS

Coneprxanue Bonpoca

[IpaBunbHBIN OTBET

13.

Merton ["aycca mpuMeHUM ISl pEIICHUs] CUCTEMBbI
JIMHEMHBIX YPaBHEHUH, €CIIU:

A) MaTpuIia CUCTEMbI KBaJipaTHas 1
HEBBIPOXKICHHAS;

B) MaTpuia cucTeMsbl J1100asi;

C) mMaTpuIia CHCTEMBI COCTOUT TOJBKO M3 -1;

D) marpuiia cuctemsl Jiro0ast KBapaTHasl.

B

14.

PanHr marpuib1 310

A) KoT/1a OHH JIe)KAT Ha TIePECEKAOIIMXCS
IUIOCKOCTSX;

B) xora ux 1BOWHOE BEKTOPHOE MPOU3BEICHHE
PaBHO TpeM;

C) ux cMelIaHHOE MPOU3Be/IeHNE PABHO HYJIIO.
D) ux BEeKTOPHOE MPOU3BEACHUE PABHO HYITIO

15.

Bexrop —a10...

A) HanpaBICHHbIIT OTPE30K HPSIMOIA, T. €. OTPE30K,
WMEIOINN JUIMHY PABHYIO €UHHULIE U
II0JIO’KUTEJIBHOE HAIPABJICHUE;

B) 3T0 HanpaBJieHHBIii 0TPE30K NPSIMOJi, T. €.
OTPE30K, HMECIOIINIi ONpPeAeICHHYIO JJIMHY U
onpeeJeHHOe HaPaBJIeHHUeE;

C) nuHHs KOTOpasi HE UCKPUBISIETCSI, HE HMEET HU
HayaJla, HA KOHIa, €€ MOKHO OECKOHEYHO
IIPOJIOJIKATH B 00€ CTOPOHBI,

D) nuHus KOTOpasi HE UCKPUBJISACTCS, UMEET
Hay4aJIo, HO HEe UMeEeT KOHIIA.

16.

JIBa BexTOpa nepneHAUKYIIpHbI TOTJIA U TOJIBKO
TOTna, KOrja:

A) uX JBOIHOE BEKTOPHOE MPOU3BEICHUE PABHO
HYIIO;

B) ux ckajisipHoe Npon3BeieHHE PABHO HYJIIO;
C) ux BEKTOpHOE MMPOMU3BE/ICHNUE PABHO HYIIO;

D) ux cKaJIIpHOE MPOM3BEACHUE OTIIMYHO OT HYJIS.

17.

Tpu BexTOpa KOMILIaHAPHBI TOTAA U TOJIBKO TOT/A,
KOrJa:

A) Korza OHH JIe)kKaT Ha MEePECEKAOIIMXCS
IJIOCKOCTSIX;

B) xoraa ux IBOifHOE BEKTOPHOE MPOU3BEIACHHE
paBHO TpeM;

C) ux cMemaHHOe NPOM3Be/leHHE PABHO HYJIIO.
D) ux BEeKTOpHOE IPOU3BEJEHIE PABHO HYIIIO

18.

OTMETHTB HECYIIEeCTBYIOIEE HA3BaHUE YPAaBHEHUS
MPSIMOM Ha TUIOCKOCTH:

A) KaHOHHYECKOE;

B) mapamerpuueckue;

C) B orpe3kax;

D) ciMHOaAIBLHOE.

19.

I[Ba BCKTOpA KOJUNIMHCAPHBIC TOTIda U TOJILKO TOrAa,
Korga.:
A) HX BCKTOPHOC MPOU3BCACHNUC PABHO HYIIIO;
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C) MX KOOPAHHATHI NPSIMO NMPONOPIHOHAJIBHBI;
D) ux CKaJIIpHOE MPOM3BEACHUE OTIIMYHO OT HYJIS.

20.

OpT BEeKTOPOM Ha3bIBACTCS

A) BEKTOp HOPMHUPOBAHHOTO MPOCTPAHCTBA, IMHA
KOTOPOT'O paBHa HYIIIO;

B) BeKTOp HOPMHPOBAHHOIO POCTPAHCTBA,
AJIMHA KOTOPOIr0 PABHA eIMHHUILE;

C) ynopsioueHHas mapa TOYeK eBKJIHI0Ba
MIPOCTPAHCTBA,

D) 3T0 HanpaBJICHHBIH OTPE30K MPSIMOi

21.

OO6iiee ypaBHEHHE IJIOCKOCTH
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.

Bennunna HaspiBaeTcst 0eckoneuHo Masoi (bM)
eciu

A) eé nipesiesi paBeH HYJII0

B) e€ npenen paBeH 6eckOHEUHO

C) e€ mpezen paBeH KOHCTAHTE

D) eé npezen paBeH HE CYIIECTBYET

23.

Bennuuna HasbiBaercst 6eckoneuHo 00sbmoii (bB)
ecim

A) e€ penen paBeH HYIIO

B) e€ npenen paBeH 0ecKOHEYHO

C) e€ mpezen paBeH KOHCTAHTE

D) eé npezen paBeH HE CYIIECTBYET

24,

YacTHOH Mpou3BOAHON (HYHKIIMU HECKOIBKUX
IIEPEMEHHBIX HA3bIBACTCH:

A) ipou3BoO/iHAsI OT YACTHOTO apTYMEHTOB
byHKIIUY;

B) nmpou3BoaHas 0T MpOU3BEACHHS apIyMEHTOB
byHKIIUY;

C) npou3sBozHas OT Jorapudma 4acTHOTO
apryMeHTOB (DYHKLIUU;

D) npou3BoiHast 0T GYHKIMY NPH YCIOBHH, YTO

BCe apI'YMEHThI KpOMe 0IHOT0 0CTAKTCs
NOCTOSIHHBIMM

E) npou3sBonHast OT GyHKIIMHU MIPH YCIOBHH, YTO
BCE€ apT'YMEHThI OCTAIOTCs TOCTOSIHHBIMH.

25.

[IpousBoaHast pyHKIMU ONIpenesieT:

A) n3menenue QYHKIMH TP 33 JaHHOM
W3MEHEHHUU apTyMEHTa;

B) u3meHeHne aprymenTa npu 3aJaHHOM
M3MEHEHUHU QYHKIINH;

C) usMeHeHue apryMeHTa py 3alaHHOM 3HaYCHUH
GbyHKIINN;

D) usmeHeHune GyHKIMH NP 3aJaHHOM 3HAYCHUH
apryMeHTa;

E) ckopocTh n3MeHenne YHKIMM IPH
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N3IMECHCHUHN apIr'yMEHTA.

26.

Judbdepenunan GyHKIUHA — ITO:

A) nosiHOe npupanieHue QYHKIMH P 33 JaHHOM
W3MEHEHHH apryMeHTa;

B) kBanmpar npupamieHus GyHKIUK pU 3alaHHOM
W3MEHEHHH apryMeHTa;

C) kBajgpaTHBIN KOPEHB U3 MPHUpALICHUS QyHKIUH
IpY 33JaHHOM M3MEHEHHUHU apTryMEHTa;

D) rnaBHas JinHelHAA YacTh NPUPAIIEHUS
GOYHKIMM PH 32/IAHHOM M3MeHEeHUH
apryMeHTAa.

217.

[Ipou3BoaHON BTOPOTrO MOPsAKA Ha3bIBACTCS:

A) KBajpar MpoOU3BOHOM MEPBOTO MOPSIKA;

B) kopeHb KBaJpaTHBIA OT IPOU3BOTHOMN MIEPBOTO
MOPSJIKA,

C) npou3BoIHAsI OT POU3BOIHOI EPBOro

MOPSI/IKA;
D) nepBooOpa3Hast GyHKIIHH.

28.

[TomasiM muddepennranom GyHKIUNA HECKOTBKUX
MIePEeMEHHBIX Ha3bIBACTCS:

A) raBHas JIMHeHAsI YACTh NPUPAIIEHUS
(GVHKIMY NpH M3MEeHEHUH BCeX AaPIYMEHTOB;

B) riraBHas JMHEiHAS YacTh MPUPAIICHUS
(GYHKIMH IPH U3MEHEHUH OJTHOTO U3 apTyMEHTOB;
C) maBHast TMHEWHAS YacTh IPUPAICHHSI
(GYHKIMH IPH U3MEHEHUH Jlorapudma oHOTO U3
apryMeHTOB.

29.

[TepBoobpazHoit pynkuuu y = f(X) Ha3pIBaeTCA:
A) byuxkius, paHas cymme y = f(x) + C, rne C —
MPOU3BOJIbHAS KOHCTAHTA;

B) C f(x), rne C — mpou3BoIbHAS KOHCTAHTA;

C) oynkuus, paBHas cymme y = f(x) + C, roe C —
MPOU3BOJIbHASI KOHCTAHTA;

D) dynkumsi, Npon3BoaHAS KOTOPOii paBHA
3aganHoi pyHknuu (byakmuu y = f(x)).

30.

Kaxnas ¢pynkuus y = f(x) umeer:

A) o1Hy IepBOOOpa3HYIO PYHKIIHIO;

B) poBHO 2 nepBo0Opa3HbIX (GyHKIHI;

C) MHOKeCTBO NepB00OPa3HbIX QYHKIIHIA.

31.

Heomnpenenenusim uaterpanom ¢pyHkuuu y = f(x)
Ha3bIBACTCS:

A) COBOKYITHOCTB BCEX MEPBOOOPA3HBIX
bynkunn y = f(x);

B) nepBooOpaznas pynkuun y = f(x);

C) cymma Bcex nepBooOpasHbIX GyHKIMU y = f(X);
D) nmpousBenenne Bcex NepBOOOpa3HbIX QyHKIUH
y = f(x).

32.

ITepBooOpa3Hoii GpyHKIMH ¥ = X" SIBISIETCS

byHKIMS:
A)y=nx"!;
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3aJaHHsI
B) y = x"n;
Q) v =x"(n+1);
D)y = x" (n+1).
33. [TepBooOpa3Hoil GyHKIMH Y = a* ABISCTCSI A
byHKIHS:
A)y=a¥In a;
B)y=a*Ina;
C)y=aYInx.
34. [TepBooOpasnoii hyHkmMm y = 1/X sBisieTcs D
byHKIMS:
Ay =1/x%;
B) y = x:In x+x;
C) y = x-In x+x;
D)y =1In]|x|.
35. [TepBooOpa3Hoii GyHKIHH Y = e* ABIsICTCS B
byHKIMS:
A)y=e*lgx;
B)y=¢eXIne;
C)y=¢eXInx;
D)y =¢e¥Inx.
36. MeTo HHTErpUPOBAHUS 10 YACTAM TPUMEHUM A
[IPU UHTETPUPOBAHUH:
A) npoun3sBeneHusi GYHKIMII;
B) cymMMBbI Wit pa3HOCTH HECKOJIBKUX (DYHKIIHUH;
C) cnokHO# pyHKIINY;
D) nuHeiHO# koMOWHAIMY QYHKITUA.
37. Oo01ee pernieHre HEOTHOPOIHOTO TMHEHHOTO C
muddepennnansaoro ypasuenus (1Y) pasHo:
A) o011eMy pelIeHHI0 OTHOPOIHOTO JTUHEWHOTO
Y,
B) yactHOMY pelICHUIO THHEHHOTO
HEOMHOpoAHOro /[Y 1miroc mpon3BosbHas
GbyHKIHS;
C) cyMMe YacTHOIO pelleHusi JHHEHHOro
HeoaHopoaHoro /1Y u o0miero pemeHus
JIMHENHOr0 0AHOPOAHOro LY.
38. [IponsBoanoit ¢pyHkumu y = f(X) Ha3pIBaeTcs: D
A) nipenien OTHOIICHHUS 3HAYCHUS QDYHKIINH K
3HAUYEHUIO apTyMEHTA IPH CTPEMJICHHN apTyMEHTa
K HYIIO;
B) oTHOmICHNE 3HaYCHUS (PYHKIIUH K 3HAYCHUIO
apryMeHTa;
C) oTHomIeHUE MpuparieHust GyHKIUH K
MPUPALLIEHUIO aPTYMEHTA,
D) npenen oTHOmIeHUs npupameHus QYHKINA
K NIPUPAIIEHHI0 APTYMEHTA NPU CTPEeMJIeHUH
NPHUPALICHHUS APTYMEHTA K HYJII0.
39. YacTHON MpoU3BOAHON (HYHKIIMU HECKOIBKUX D

MEPEMECHHBIX HA3bIBACTCA:
A) IPOU3BOAHAA OT YACTHOI'O apryMCHTOB
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GbyHKIIY;

B) nmpousBoaHas oT NpOU3BEICHHS apryMEHTOB
(byHKIIY;

C) npou3sBojHas OT Jorapudma 4acTHOTO
apryMeHTOB (DyHKIINH;

D) npou3BoiHas 0T GYHKINY NPH YCIOBHH, YTO

BCE aPI'YMEHTBI KPOMeE O/IHOI'0 OCTAITCH
NOCTOAHHBIMHU;

E) npou3sBonHast OT GyHKIMY MIPH YCIOBHH, YTO
BCE apI'YMEHTHI OCTAKOTCS IIOCTOSTHHBIMU.

40.

[TpousBoaHast GyHKIMU ONIpEeIsieT:

A) n3Menenre QYHKIHUHU IPH 3a1aHHOM
M3MEHEHHUHU apTyMEHTa;

B) u3MeHeHue aprymMeHTa npu 3alaHHOM
WU3MEHEHUU (QYHKIINY;

C) u3MeHeHue apryMeHTa Ipyu 3aJaHHOM 3HAYCHHU
GbyHKIIY;

D) uameHenue GyHKLIUH IPH 331aHHOM 3HAYCHUH
apryMeHTa;

E) ckopocTh n3MeHenne QyHKIHH NPA
HU3MEHEHHH APIYMEeHTA.

41.

Judbdepenunan GyHKIUHA — ITO:

A) nosiHOE npupanieHue GYHKIUH TP 33 JaHHOM
M3MEHEHUHU apryMeHTa;

B) kBanmpar npupamieHus GyHKIUY MPpU 331aHHOM
M3MEHEHUH apryMeHTa;

C) kBajpaTHBIN KOPEHBb U3 MPHUPALICHUS (YyHKIIUH
IIPU 33JJaHHOM U3MEHEHUU apryMEHTa;

D) rnaBHasi TuHeiiHAsI YaCTh NPUPAIleHUs
(GYHKIMY NPH 32IAHHOM U3MeHEeHUH
aprymeHTa.

42.

IIpon3BoaHOM BTOPOTrO NOpPsiAKA Ha3bIBACTCH:

A) KBajipat NMPOU3BOIHON MEPBOTO MOPSIKA;

B) kopeHb KBafpaTHBIN OT IPOU3BOAHOM MEPBOTO
MOPSJIKA,;

C) npon3BoaHas OT NPOU3BOIHOI EPBOTO

MOPSI/IKA;
D) nepBooOpa3Has GyHKIIHH.

43.

[TomapiM muddepennmanom GyHKITUN HECKOIBKUX
MePEMEHHBIX HAa3bIBACTCS:

A) r1aBHasi JIMHEHHAsS YaCTh IPUPAIIEHUST
GYHKIMY DU U3MEHEHUH BCeX APTYMEHTOB;

B) rmaBHas nuHeiHAS YacTh MPUPAICHUS
(GYHKIMH IPU U3MEHEHUH OJTHOTO U3 apTyYMEHTOB;
C) rnaBHast TMHEHHAS YacTh MIPUPAIICHHS
(GYHKIMH IPH ©3MEHEHUH Jlorapudma oHOTO U3
apryMeHTOB.

44,

IlepBooOpaznoii pynkumu y = f(x) Ha3pIBaeTCs:
A) byuxkiwus, paHas cymme y = f(x) + C, rne C —
MIPOU3BOJIbHASI KOHCTAHTA;

B) C f(x), rne C — nmpon3BoJIbHAs KOHCTAHTA;
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C) dynkuus, paBuas cymme y = f(x) + C, rne C —
[IPOM3BOJIbHASI KOHCTAHTA;

D) dbyHkuusi, Npou3BoAHAS KOTOPOii paBHa
3agannoi pyukunu (byakmun Y = f(X)).

45.

Kaxnas ¢pynkmus y = f(x) numeer:

A) oxHy 1IepBOOOpa3HYIO PYHKIIHIO;

B) poBHO 2 nepBo0Opa3HbIX (YHKIIHH;

C) MHOKeCTBO NepB00OPa3HbIX QYHKIIHIA.

46.

CoBMeCTHBIMU Ha3bIBAIOTCS CIyYaliHbIE COOBITHS:

A) KOTOpBIE BCETIa IIPOMCXOIAT,

B) xoTophle B ¢ ITMHHYHOM MCHBITAHHHA MOTYT
NPOM30iiTH OTHOBPEMEHHO;

C) KoTOpbIC B €IMHUYHOM UCIIBITAHUN HE MOTYT
MIPOU30UTH OJHOBPEMEHHO;

D) BeposSTHOCTH KOTOPBIX 3aBUCHUT OT Pe3yJbTara
MIPEJIbIIYIIEro UCTIBITAHUSI.

471.

HecoBMecTHbIMU HA3bIBAKOTCS CIy4ailHbIE
COOBITHS:

A) KoTOpbI€ B ¢ IMHUYHOM HMCIBLITAHHH HE
MOI'YT NIPOHM30HTH OJHOBPEMEHHO;

B) xoTopbie B €IMHUYHOM UCIIBITAHHH MOTYT
MPOU30UTH OJJTHOBPEMEHHO;

C) KoTopbIe BCeria MpOUCXOIsT;

D) KoTopbIe HE MPOUCXOAIT HUKOI/IA.

48.

CyMMa BEepOsSITHOCTEH MOTHOW TPYIIIBI COOBITHIA
paBHa:

A) ducity BceX COOBITUI 3TOM TPYIIIIBI;

B) 2;

C) -1,

D)1

49,

J1j1 Kakoro coOBITHS BEPOSITHOCTD paBHa 1:
A) nocroBepHOro;

B) HEBO3MOXKHOTO;

C) HECOBMECTHOTO C JIOCTOBEPHBIM;

D) cnyuaiinoro.

50.

J171s Kakoro cOOBITHS BEPOSITHOCTH paBHa 0:
A) noctoBepHOTO;

B) HeBO3MOKHOIO;

C) HECOBMECTHOTO C IOCTOBEPHBIM;

D) cayuaiiHoro.

51.

J171s1 KakoTO COOBITHS BEPOSITHOCTH MOXKET OBIThH
pasHa 0,3:

A) 1ocToBEpHOTO;

B) HeBo3MOKHOTO;

C) HECOBMECTHOTO C JIOCTOBEPHBIM;

D) cayuaiinoro.

52.

OTHOcHUTeNbHAS YaCTOTa CIIY4aifHOTO COOBITHUS
MOJKET MIPUHUMATh 3HAYCHHS:

A)ort-1 10+ 1;

B) or -2 no +2;
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C) or 0 1o 3;
D)or 0 1o 1;

E) or — o0 10 + o0.

53.

BeposTHOCTh City4alitHOTO COOBITHS MOYKET
WU3MEHSATHCSA B TIPEJeax:

A)or-1 o +1;

B) ot -2 1o +2;

C) ot 0 no 3;

D)ot 0 10 1;

E) oT — o0 0 + 0.

54.

YacTHOU MpOU3BOAHON (HYHKIIMU HECKOIBKUX
IIEPEMEHHBIX Ha3bIBAETCS:

A) pou3BoOIHAs OT YaCTHOTO apryMEHTOB
GbyHKIIY;

B) npousBoaHast OT MPOU3BEICHUS ApPTyMEHTOB
GbyHKIIY;

C) mpou3BozHast OT Jiorapugma 4aCTHOTO
apryMeHTOB (DyHKIIMH;

D) npon3BoaHasi oT GYHKIHM NPH YCIOBHH, YTO

BC€ API'YMEHThI KpOMe 0IHOI0 0CTAIOTCSl
MOCTOSIHHBIMM

E) npousBonHast OT GyHKIIUHU P YCIOBHH, YTO
BCE apT'yMEHTHI OCTAIOTCSI MOCTOSTHHBIMHU.

55.

[IpousBoaHast pyHKIIMU ONpeaeseT:

A) u3meneHue GYyHKIUU TPHU 3a1aHHOM
W3MEHEHUU apryMeHTa;

B) usmeHeHne aprymMenTa npu 3a1aHHOM
M3MEHEHUU (YHKIINH;

C) u3MeHeHue apryMeHTa Mpy 3aIaHHOM 3HAYCHUH
INZINIVIH

D) usmenenune QyHKIMK TPU 33 aHHOM 3HAYCHHUU
aprymMeHTa;

E) ckopocTh H3MeHeHHe DYHKIMHU NIPH
H3MEHECHNH apryMeHTA.

56.

Juddepennunan GyHKIUU — 3TO:

A) nonHoe nmpupaieHue GYHKIUH IPU 33JaHHOM
W3MEHEHUU apryMeHTa;

B) kBagpar npupaiienus GpyHKIMU NPU 3aJaHHOM
W3MEHEHUU apryMeHTa;

C) kBagpaTHBIi KOPEHB U3 MPHUpALICHUS QyHKIUH
MIpY 33/1aHHOM U3MEHEHUU apTryMEeHTa;

D) rnaBHasi 1uHeiiHasi YacTh NPUPaLIeHUs
(GyHKIMYM TPH 32JAHHOM U3MEHEHUH
aprymMeHTa.

S7.

[Ipon3BoaHOM BTOPOro NOpsiJIKa Ha3bIBAECTCS:

A) KBajpar MpOM3BOHON MEPBOTO MOPS/IKA;

B) xopeHb KBaJpaTHBIN OT MPOM3BOIHOM ITEPBOTO
MO /IKa,

C) npou3BoHAsI OT IPOU3BOHOI EPBOro

NOPSI/IKA;
D) nepBooOpa3Has GyHKIIHH.
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58.

[MomuabM muddepernmanom GyHKIUU HECKOIBKUX
MIEPEMEHHBIX Ha3bIBACTCSI:

A) raBHas JIuHeHAsI YACTh NPUPAIIEHUS
(GYHKIMY TpU H3MEHEHHH BCeX APTYMEHTOB;

B) rmaBHas JiMHEiHAS YacTh MPUPALICHUS
(GYHKIUY IPH U3MEHEHHUH OJTHOTO U3 apryMEHTOB;
C) maBHast TMHEWHAs YacTh MPHUPAICHHSI
(GYHKIMY IPH U3MEHEHHH JIOTapr(Ma OJHOTO U3
apryMEHTOB.

A

59.

Onpenenurenu 2-ro u 3-ro nopsiaka. Ux
OCHOBHLIE CBOMCTBA.

OnpenenuTens BTOPOro Nopsijika paBeH
MPOU3BEIAECHHUIO JIEMEHTOB Ha IJIABHOM
JIMaroHajJyu MUHYC MPOU3BEACHUE
SJICMEHTOB Ha ITOOOYHOMI

nuaroHanu. OnpeneauTeneM MaTpULibl
TPETHETO MOPSAAKA, I ONIPEACTUTEIIEM
TPETHEro MOPSIKA, HA3bIBAECTCS YHUCIIO,
KOTOpPOE BRIUUCIIACTCS IO popmyrie: ITo
YHCIIO MPEACTABISAET anredpandeckyro
CYMMY, COCTOSIIIYIO U3 IIECTH CJIaracMbiX.
B kaxxnoe cinaraemoe BXOJIUT POBHO IO
OJIHOMY DJIEMEHTY U3 KaXKJ0W CTPOKHU U
Ka)KI0r0 cTosba Marpuilsl. Kaxmoe
CJIaraéMoe COCTOUT U3 MTPOU3BEACHUS TPEX
COMHOXXUTEIICH.

60.

MuHop 1 anredpanyeckoe JOMOTHCHHUE.
Pasnoxxenue onpenenurens mo seMeHTaM CTPOKU
WA CTOJIONA.

MuHOp 3TO OIpeNenuTeNb, COCTABICHHBII
U3 JIEMEHTOB, COCTOSIIMX Ha IEPECEUCHNUN
IIPOM3BOJIBHO BbIIeTIeHHBIX k cTpok u k
CTOJIOIIOB JJAHHOM MaTpHIIbl HIIU
onpeaenuTens. Aiaredpandeckum
JIOTIOJIHEHWEM MUHOpA MaTpPHILIbI
HA3bIBACTCSI €T0 JOMOJIHUTEIbHBIA MUHOD,
YMHOKEHHBIN Ha (-1) B cTeneHu, paBHOU
CyMMe€ HOMEPOB CTPOK 1 HOMEPOB
CTOJIOIIOB MUHOPA MaTpHIIbI.

61.

[Tonsitue 06 onpexenurene n-ro mopsiaka. Ero
BBIYHCIICHUE.

Omnpenenurenem MaTpuLbl A
(onpenenuTeneM Mopsiaka n) Ha3bIBAETCs
YHCJIO, paBHOE alireOpanyeckoi cymme n!
CJIaraeMblX, YJOBJIETBOPSIOLINX
CIICAYIONIMM yCIOBUsM: 1) Kakaoe
cJlaraeMoe ecTh IPOHU3BeICHHE N
3JICMCHTOB MAaTpUIibl, B3ATHIX [10 OAHOMY
U3 KQXKJIOW CTPOKHU M KaXJI0To CTONOMA; 2)
ciaraeMoe OepeTcst CO 3HAKOM «ILTFOCY,
€CJIM YMCIIO MHBEPCUH B IIEPECTAaHOBKE
MEPBBIX NHACKCOB COMHOXKUTEJIEH W YHCIIO
MHBEPCHil B IepeCcTaHOBKE BTOPHIX
WHJ/IEKCOB COMHOXKUTEIICH B CyMMe JAOT
YEeTHOE YHCJIO.

62.

Cucremsl TMHENHBIX ypaBHEHUN. DOpMyIbI
Kpamepa.

Cucrema TMHEHHBIX YpaBHEHUI — 3TO
00beIMHEHUE U3 N IMHEHHBIX YpaBHEHUH,
Ka)KJI0€ M3 KOTOPBIX ColepkuT K
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nepemeHHbIX. Meron Kpamepa (npasuiio
Kpamepa) — crioco0 perieHust cucteMm
JMHENHBIX aNredpanyecKux ypaBHEHUH ¢
YKCJIOM YPaBHEHUU PABHBIM YHUCITY
HEU3BECTHBIX C HEHYJIEBBIM ITIaBHBIM
OIpeIeNIUTEeNIEM MaTPULbl KO3 (PUIIUEHTOB
CUCTEMBI (MPUYEM JUIsl TAKUX YPAaBHEHUN
pelLlIeHHE CYIIECTBYET M €AMHCTBEHHO).

63.

Marpunpl, ux Buabl. Onepanuuu Haj MaTpULIAMU U

HUX CBOMCTBA.

Marpurneii pasmepa M N gaspipaercs
COBOKYITHOCTb YHCEJI WJIH 0OBEKTOB MHOM
MPUPOJIBL, Pa3MEILIEHHBIX B BUC
MPSIMOYTONBHON TaOIHUIIBI B MCTPOKAX U
ncronbnax. Paznuyaror crexyrommue
OCHOBHBIE THUIIBI MaTPHII: CTPOYHAS,
CTONOIeBast, IPSMOYTOIbHAsI, KBaIpaTHasl,
JTUaroHalibHas, eIMHUYHAS, HYyJIeBas,
TPaHCIIOHUPOBAHHASI.

CaoiictBa marpui: 1.Cymma

(pa3HOCTB) MaTpPUIl HE MEHSETCS €CIIH UX
MEHATh MecTaMu: (A+B=B+A).
2.CouerarenbHblii 3akoH: ((A+B)+C=A+
(B+C)). 3.CipaBeyuBo
pacripenenuTensHoe cBoicTBO: (K
(A+B)=kA+kB).

4.PacnipeienuTeNbHOE CBOMCTBO YMHOXEH
WSl MaTPUIBI HA YHUCTIO:
((k+m)*A=kA+mA).

5.CouerarenbHOE CBOMCTBO YMHOKEHUS Ma
Tpuisl Ha ynciao: ((km)*A=k (mA)).
6.CoueraresibHOE CBOMCTBO NMPOU3BEICHHUS
marpuil: ((AB)C=A (BQC)).

64.

O06parnas matpuna. Ee Beruncienue.

OOparHast MaTpuiia — Takas Marpuna A -
1, mpy yMHOXXEHUH Ha KOTOPYIO

MCXO/IHasl MaTpuLa A 1aéT B pe3yibrare
eIMHUYHYI0 MaTpuny E:

KBanparnas marpuna oOpatuma Toraa u
TOJIBKO TOT/Ia, KOT/Ia OHA HEBBIPOXKIACHHAS,
T.€. €€ ONpeAeIUTEIb HE PaBEH HYJIIO.

65.

Pemenue cucreM JIMHENHBIX YPAaBHEHUH C
MTOMOIIbIO OOPATHOM MaTpPHUIIBI.

Pemenue cucrem IMHENHBIX
anreOpanvecKkux ypaBHEHUH ¢

MIOMOIIBI0 00paTHOI MaTpuIlsl TpedyeT
MpPeIBAPUTEIHLHOTO 03HAKOMIIEHHSI C TAKUM
MOHATUEM KaK MaTpuyHas popma 3aucH
CJIAY. Metoa 0O6paTHOM MaTpHIIbI
IIpEeIHA3HAuYEH AJIs PELIEHUS TEX CUCTEM
JUHEHHBIX anredpanyeckux ypaBHEHUH, y
KOTOPBIX ONpeAeTUTENIb MaTPUIIbI
CUCTEMBI OTJIMUEH OT HYJsA. EcTecTBeHHO,
P 3TOM NOJpa3yMeBaeTcsi, YTO MaTpuia
CHCTEMBI KBaJpaTHa (TIOHATHE
OIpEJINIUTEIIS CYIIECTBYET TOJIBKO JJIs



https://amkbook.net/education/sys_lin_eq/terms.html#slau1
https://amkbook.net/education/sys_lin_eq/terms.html#slau1
https://amkbook.net/education/matrix/inverse0.html
https://amkbook.net/education/sys_lin_eq/terms.html#slau2
https://amkbook.net/education/sys_lin_eq/terms.html#slau2
https://amkbook.net/education/sys_lin_eq/terms.html#slau2
https://amkbook.net/education/sys_lin_eq/terms.html#slau2
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KBaJpaTtHbIX Marpul). CyTb MeTona
00paTHOI MaTpUIIbI MOXKHO BBIPA3HUTh B
TpEX MyHKTaxX:

1. 3anwucare TpU MaTpPUILBL: MATPUILY
CUCTEMBI A, MaTpuIly
HEU3BECTHBIX X, MaTPUILY
CcBOOOIHBIX WiIeHOB B.

2. Haiitu oOparnyro marpuiy A—1.

3. Hcnonb3ys
paBeHCcTBO X=A—1-B nomyunts
pewenue 3aganHon CJIAY.

66.

Panr marpunsl. Teopema Kponekepa-Kanemnu.

PaHr MarpuubI-3TO MaKCUMaJIbHOE YUCIIO
€€ JINHEWHO HE3aBUCHUMBIX BEKTOPOB
CTOJIOIOB (MJIM BEKTOPOB CTPOK). 13 3TOTO
oInpezeseHus: O4EBUIHO,

YTO paHr MaTPHULIbI HE MOXKET NPEBBIIIATH
KOJIMYECTBO €€ CTPOK (MJTH CTOJIOIOB).
Taxxe MOXKHO TOKa3aTh, YTO CTOJIOLBI
(cTpokM) KBaJpaTHON MaTpULbl JUHEHHO
HE3aBUCHMBI TOJILKO B TOM CIIy4ae,

€CJIM MaTpHULa He SIBJISIETCA CUHTYISPHOM.
Teopema Kponekepa-Kanemnu. Cucrema
JMHEHHBIX anredpanyeckux ypaBHEHUI
COBMECTHA TOT/Ia U TOJIBKO TOTJIa, KOTa
paHr €€ OCHOBHOW MaTpHIIbl PaBEH PAHTyY
€€ pacIIMpEHHONW MaTpHUIIBL.

Cucrema UMeeT €IMHCTBEHHOE pEIICHHUE,
€CJIM PaHT PABEH YHMCIYy HEU3BECTHBIX, U
0EeCKOHEUYHOE MHOXKECTBO PELICHUM, eCiu
paHr MEHBIIIE YUCIIa HEU3BECTHBIX.

67.

Merop ['aycca.

Merton 'aycca mpuMeHsIOT 1
HAXOXKJCHUSI peIIeHUs] 000N CUCTEMBI
JIMHEVHBIX YpaBHEHUN. Meron

I"aycca. CyTb 3TOro MeTo/ia 3akiito4aercs B
IIOCJIEI0BATEIIbHOM UCKIIFOUEHUN
HEN3BECTHBIX U3 YPAaBHEHHI ITyTEM
sNIEeMEeHTapHbIX peoOpa3oBanuil. U
IIPUBEIEHUS ITOU CHCTEMBI K
TPEYTOJILHOMY BUAY. A 3aTe€M yxke
HAXOXKJICHUH HEU3BECTHBIX 0OpaTHBIM
XOJIOM. 3alUChIBaTh ITOT METOJl MOXKHO KaK
yepe3 CUCTEMY JIMHEWHBIX YPABHEHUH, TaK
U 4epe3 paclIupeHHY0 MaTpULly JaHHOU
CHUCTEMBI.

68.

Bexkropsl. JInHeHbIE oniepauy Ha/l BEKTOpaMu U

UX CBOMCTBA.

BekTtop — 3T0 noHsATHE U3 TMHEWHOU
anredpbl, 00BEKT, UMEIOIINUN JITTUHY 1
HarpaBJIeHHE.

Jlunelinpie onepaiuy HaJl BEKTOpamMu o0a



https://amkbook.net/education/matrix/inverse0.html
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JAIOT CIICAYIONIUMU cBolicTBaMu: 1) a +b
=b+a2)(a+tb)+c=a+(b+c)3)Al
(A2a) =A1X2a 4) (A\1+A2)a=2Ala+ A2a5)
A (a+b)=2Aa+ Aa.

OTH CBOICTBA MTO3BOJISAIOT

MIPOBOJMTH OIEPALNU C BEKTOPOMH, KaK
3TO JIeIaeTcsi B 00BIYHOM anredpe:
cJlaraeMble MEHSIFOT MECTaMH, BBOZISIT
CKOOKH, TPYIITUPYIOT, BEIHOCST 32 CKOOKH,
KaK CKaJIIPHbIC, TAK U BEKTOPHBIC 00IIHe
MHOKHTEJH.

69.

OpTbl, AeKapTOBa CUCTEMa KOOPAMHAT.
PasnoxeHne BexTopa 1o opram.

Opra 3T0 BEKTOp HOPMUPOBAHHOIO
IIPOCTPAHCTBA, JJIMHA KOTOPOro paBHA
enuHuLe. EnuHn4HbIe BEKTOpa
HCIIOJIB3YIOTCSI, B YACTHOCTH, JJIS 3aJJaHUs
HaIpaBJIEHUI B IPOCTPAHCTBE.
MHOX€ECTBO €AMHUYHBIX BEKTOPOB
o0pa3zyeT enuHUYHYIO chepy.
JlexkaproBa cucrema KOOpMHAT,
IPSIMOJIMHEWHAs cUCTEMA KOOPAMHAT Ha
IJIOCKOCTH MJIM B IPOCTPAHCTBE, B
KOTOPOH MOJIOKEHHE TOUKH MOXKET ObITh
OIIPECIICHO KaK €€ MPOECKLUMU Ha
(buKCHpOBaHHBIE MPSMBIE,
MEPECEKAOIIMECS B OTHOM TOUKE,
Ha3bIBAEMO HAyaJoM KOOpAUHAT. JTU
MPOEKINH

Ha3bIBAIOTCS KOOPAWHATAMU TOYKH, a
npsiMble — OCsIMU KoopauHar. Cucrema
opToB (nin 6a3KCcHasl CHCTEMa BEKTOPOB) -
3TO CUCTEMa €AMHUYHBIX BEKTOPOB OCel
KOODJMHAT.

70.

CkansipHoe nmpou3sBesieHue BeKTopoB. Ero
CBOICTBA U BBIYUCIICHUE B JEKAPTOBBIX
KOOpJMHaTax. YCIOBHE OPTOTOHAIBHOCTH
BEKTOPOB.

CKaJIIpHBIM TTPOU3BEIICHUEM JIBYX
BEKTOPOB HA3bIBACTCS YUCIIO, PABHOE
MIPOU3BEICHUIO JUTMH ITHX BEKTOPOB Ha
KOCHHYC yIJia MeX1y HUMHU. Ecniu XoTh
OJTMH M3 BEKTOPOB HYJIEBOM, TO YroJl HE
oTpesieNieH, U CKaIsipHOE IPOU3BEICHHUE 110
ONpeAeNIeHUI0 paBHO HYt0. CBOMCTBa
CKaJISIPHOTO MPOU3BEICHUS BEKTOPOB:
1.CkansipHO€ TTPOM3BEICHNE BEKTOpa
camoro Ha cebs Bcerja OoJblle Ui PaBHO
Hym0. B pesynbrare noiayJyaercs HyIIb,
€CJIM BEKTOP paBeH HYJIEBOMY BEKTOpY. —a
*—>a>0—-0*—>0=0

2.CranspHoe Mpou3BeIeHNE BEKTOpa
camoro Ha ce0s paBHO KBaJIpary e€ro
Moxyms: —a * —a = —lal|2

3.0mepanust CKaIsIpHOTO TPOU3BEICHIS
KOMMYHHUKATHBHA, TO €CTh COOTBETCTBYET
MePEMECTUTEIILHOMY 3aKOHY: —a * —b =



https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C_%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%B0
https://www.webmath.ru/poleznoe/formules_4_0.php
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—b * —a

4.0mnepanysi CKaJIpHOTO YMHOKEHUS
JUCTPUOYTHUBHA, TO €CTh COOTBETCTBYET
pacnpenenuTeIbHOMY 3aKoHY: (—a + —b)
* 5c=—>a%* 5c+ —ob* ¢
5.CoueraresbHbIN 3aKOH AJIs1 CKaJISIPHOTO
npoussenenus: (k * —a) * -b=k * (—a
* D)

6.Ecnu ckanspHoe Mpou3BeACHUE IBYX
HEHYJIEBBIX BEKTOPOB PaBHO HYIIO, TO 3TU
BEKTOPBI OPTOTOHAIBHBI, TO €CTh
MepIEHIUKYISAPHBI IpyT Apyry: a # 0, b #
0,a*b=0<=>a-lb

YcnoBue OpTOroHaIbHOCTH BEKTOPOB. JIBa
BEKTOpa a M b OpTOroHaAIbHEI
(mepneHANKYISAPHBI), €CIIU UX CKaISIPHOE
POM3BEICHUE PABHO HYIIIO.

71.

BekropHoe npousBeneHue BeKTopos. Ero
CBOICTBA U BBIYUCIICHUE B JIEKAPTOBBIX
KOOpJMHATaX. YCIOBHE KOJUTMHEAPHOCTH
BEKTOPOB.

BekTopHbIM IpOU3BEACHUEM ABYX BEKTOPO
B Ha3bIBACTCS BEKTOP, MEPIECHIUKYISIPHBII
000UM JTaHHBIM BEKTOpaM, U €ro JIInHa
oyner

PaBHATHCS IPOU3BEACHUIO JUIMH 3TUX BEKT
OpPOB C CHHYCOM YyIJIa MEX]Y

JTAHHBIMU BEKTOpaMH, a

TaKXe 3TOT BEKTOP C ABYMS HaYaJIbHBIMU
HMMEIOT TY)K€ OPUEHTAIIUIO, KaK U
JIeKapTOBa CHCTEMa KOOP/INHAT.

VYcoBUS KOJNIMHEAPHOCTU BEKTOPOB.

JIBa BekTOpa OyayT KOJTMHEAPHBI IPU
BBITIOJTHEHUH JTFOOO0TO U3 ATHX yCIOBHIA:

1. JIBa BekTOpa a U b KOJUIMHEAPHBI, €CIIN
CYILIECTBYET YHCIIO N TAKOE, UTO

a=n-b

2. JIpa BekTOpa KOJUIMHEAPHBI, €CITU
OTHOIIIEHUS UX KOOPJUHAT PABHBI.

N.B. YcnoBue 2 HenpuMEeHUMO, €CITU OJJUH
13 KOMIIOHEHTOB BEKTOpa paBeH HYJIIO.

3. JIBa BEKTOpa KOJUIMHEAPHBI, €CIIH UX
BEKTOPHOE MPOU3BEICHIE PABHO HYJIEBOMY
BEKTOPY.

72.

CMemanHOe poun3BeieHne BeKTopoB. Ero
CBOMCTBA U BBIUUCIIEHHE B JEKapTOBBIX

KOOpJMHATaX. YCIOBUE KOMIUIAHAPHOCTH TPEX

BEKTOPOB.

CMelnaHHbIM TPOU3BEEHUEM BEKTOPOB a,
b 1 ¢ Ha3bIBaeTCS YNUCIIO, paBHOE
CKAJIIPHOMY ITPOM3BEECHUIO BEKTOPHOTO
IIPOM3BE/ICHUS BEKTOPOB a U b Ha BEKTOP C.
VYCI10BHSI KOMITJIAHAPHOCTH BEKTOPOB

Jns 3-x BexTopoB. Tpu BekTopa
KOMIUTAHAPHBI €CJIM UX CMEIIaHHOE
IIPOU3BEJICHUE PABHO HYIIIO

[nsa 3-x BexropoB. Tpu BekTopa
KOMIUIAHAPHBI €CJIM OHU JIMHENHO
3aBUCUMBI
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s n BexTopoB. BekTopa koMIiiaHapHbI
€CII cpe/id HUX He 0oJiee ABYX JIMHEHHO
HE3aBHCHMBIX BEKTOPOB

73.

YpaBHEeHHE IOCKOCTH B HOPMaJIbHOM, BEKTOPHOMU

Y KOOPJIUHATHOH (opme.

O6mee ypaBHeHue miaockoctd. [lonsarue

TUIEPIIOCKOCTH.

HopmanbHoe ypaBHEHHUE INIOCKOCTHU B
IIPSAIMOYTOJIBHOM CHCTEME

koopauHat OXyz ornpenenseT NiI0CKOCTh,
KOTOpas ynajleHa OT HayaJla KOOpAUHAT Ha
paccTosiHUE P B IIOJIOKHUTEILHOM
HaIIPaBJICHUU HOPMAJIbHOIO BEKTOPA ITOU

n = (cose cos B, cosy)

IIJIOCKOCTH . Ecim p=0, To
MJIOCKOCTH MPOXOIUT Yepe3 Hauaao
KOOPJIMHAT.

[TpunsiTOE O0IICEe YpaBHEHUE TUIOCKOCTH
00OBIYHO MMEET cleayromuii Bua: A X+B
y+C z+D= Ax+By+Cz+D = 0. Ono B
OCHOBHOM HCIIOJIb3YETCS TOJIBKO ISt 3-
MEPHOTO MPOCTPAHCTBA U MPSIM-HOM
KOOPJIMHATHOM cUcTeMbl. Eciu 3a1ano
o011iee ypaBHEHHUE TIOCKOCTH, U UMEETCSI
JEHCTBUTEIILHOE YMCII0, HEPABHOE HYIIIO.
OHO MOXET 3a/1aTh ONPE/ICICHHYIO
TJIOCKOCTh, COBMAIAOIIYIO C HCXOIHOM,
OIpeeNIIeMOl ypaBHEHHEM BBIIIC U
OTIPEICITUT TOUYKH TPEXMEPHOTO
poCTpaHCTBa. [ MIIepIIOCKOCTh —
MOJIITPOCTPAHCTBO €BKITU0BA WITH
adbUHHOTO MPOCTPAHCTBA KOPA3MEPHOCTH
1, TO ecTh C pa3MEpPHOCTHIO, HA EIUHUILY
MEHBbIIICH, YeM 00bEMITIONIEE
MIPOCTPAHCTRO.

74.

VYcnoBue napanienbHOCTH U HEPHEHANKYIIPHOCTH

IJIOCKOCTEH.

Ecnu yron mexny nepecekarommMmcs mio
ckoctamu paseH 90 rpaaycom, TO MIOCKOCT
U nepneHauKyisapHsl. [Ipuznak
NEePNEHAUKYISIPHOCTH TIIOCKOCTEN: €Clu
OJIHA U3 JIBYX IUTOCKOCTEH MPOXOIUT Yepe3
MPAMYIO, IEPIEHANKYIISIPHYIO K IPYTroi
MJIOCKOCTH, TO TaKH€ MIOCKOCTH
neprneHauKysipHbl. CieacTBUe U3
MpU3HAKA NEePIEeHIUKYIIPHOCTH
miockocte: I11ockoCTh,
NepHneHAUKYIsIpHas K MPSIMOM, IO KOTOPOi
MEePECEKAIOTCS JBE JaHHBIC ITIOCKOCTH,
MEepHeHIUKYIIpHA K KaXKI0M U3 ITUX
IIJIOCKOCTEN. YCI0BUE NapAIIIETbHOCTH
ABYX

IUIOCKOCTEH. JIBE MIIOCKOCTH TOT/Ia U TOJbK
0 TOrJa NapajijiebHbl IPYT APYTY, KOraa u
X HOPMAJIbHBIC BEKTOPHI ITapalJICIIbHbI M€
KAy coboii. [ToaTromy u3 ycnoBus
MapajuieTbHOCTH ABYX BEKTOPOB. JTO U
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€CTh YCIIOBUE MapaLIeNbHOCTU JBYX
miockocreu. Mtak, Be MIOCKOCTH
napajuieNbHbI IPYT APYTY TOTAA U TOIBKO
ToT/a, Koraa KO3 PUIMeHTsl mpu
COOTBETCTBYIOIIUX TEKYIINX KOOPIMHATAX
MIPONOPITMOHAHHBI.

75.

BekTopHoe, KaHOHUYECKOE U MapaMeTpUIeCKOe

ypaBHEHUE MPSMO.
[IpsiMast kaKk JTUHUS IEPECEUCHHUS IBYX
IJIOCKOCTEM.

JIr060i1 BEKTOp, OTIAMYHBIN OT HYJIEBOTO,
napajuiebHbIM 3aJaHHON TIPSIMOM,
HA3bIBACTCSl HAIIPABJISIFOIIUM

BEKTOPOM 3TOH MPSIMOM.

Iycrs Ha npsamoit L 3amana
M, (X1 s Y )

— 0y
TOYKa , a BekTop 1 I lLmy _

HaNpaBsIOMil BekTop npsimoit L .

Touxa ™ Cx, y IPHHAIEKUT IPAMOIA,
ecim
M M fo— X,

Bextopy 9 :
X=X _Y-nh

I m (1)
VpaBuenue (1) Ha3pIBaeTCS KAHOHUYECKUM
ypaBHEHHUEM MPSIMON Ha MIIOCKOCTH.
[Tapamerpuueckoe ypaBHEHUE MPSMOIA:
[Tyctb gansl Touka MO (X0, y0, z0 ) Ha
npsimoit 1 BekTop S = (I,m,n) , nexamuii Ha
3TOH NMpsAMOH (MM el mapajuIeaIbHOM).
BekTtop S Ha3bIBaIOT €111€ HAaPaBISIOLUIIM
BEKTOPOM IIPSIMOIA.
[Ipsimast B IpOCTpaHCTBE MOXKET OBIThH
oIpezeieHa KaK JIMHUS [IEPECEUEHUS IByX
HenapauleIbHbIX
miockocteii 4 X+ By +Cy 2+ Dy =0
A, x+B, -y+C, z+D, =0

.
BEKTOD Y~ Y1l mapannenen

, TO €CTh KaK
MHOKECTBO TOUYEK, YAOBJIETBOPSAIOLINX
CHUCTEME JBYX JIMHEHMHBIX YPAaBHEHUI

0A -x+B -y+C; -z+D; =0,

14 x+B, - y+C, -z+ D, =().(2)

CripaBesTUBO M O0paTHOE YTBEPIKIICHHE:
cucTeMa JIByX HE3aBUCHUMBIX JIMHEHHBIX
ypaBHEHUH BUJA (2) onpenenser npsmMyro
KaK JIMHUIO TIepeceueHHst MII0CKOCTEeH
(eciu OHM He TapajulebHbl). YpaBHEHUS
CUCTEMBI (2) Ha3BIBAIOTCS OOIIUM
ypaBHEHHEM IPSIMON B POCTPaHCTBE R,

76.

Onpenenenne METPUYECKOTO TPOCTPAHCTBA.
[Ipumepsr.

MeTpudecKkuM MpoCTPaHCTBOM HAa3bIBAETC
sl HEITYCTO€ MHOXKECTBO, B KOTOPOM MEXIY
0001 Tapoit SIEMEHTOB, 00JIaJA0IIHX

oInpeieIeHHBIMU CBOMCTBAMHM, OTIPEAEIIEHO
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paccTosiHue, Ha3bIBAEMOE METPUKOM.
[Tpumepsr. uckperHas merpuka: d (X, y) =
0,ecm x =y, ud (x,y) =1 Bo Bcex
OCTaJIbHBIX CiTy4dasix. BemecTBeHHbIC
yucia ¢ pyHkuuei paccrosuus d (x, y) = |
Y — X | ¥ €BKJIJIOBO NMPOCTPAHCTBO
SIBJISIFOTCSI ITOJTHBIMU METPHUYCCKUMHU
NPOCTPAaHCTBaMU. MaHXETTEHCKAs, WK
rOpOJICKasi METPUKA: KOOpAMHATHAS
TUIOCKOCTh, Ha KOTOPOH paccTosiHue
OIPEAEIICHO KaK CyMMa PacCTOSHUMI
MEXy KOOPJAHHATAMH.

77.

AnreOpandeckre KpUBbIC 2-0r0 TOpsIKa.
Hunuaapsl, chepa, KOHYChI, SJUTMIICOU,

runepooIouIbl, NapadoIon bl (MX KAHOHUYECKHE

ypaBHEHUS U TpaduKH).

K KpuBBIM BTOPOTO MOPSI/IKA OTHOCSTCS
JUIHIIC, YACTHBIM CIIy4aeM KOTOPOTO
ABJISIETCS OKPY)KHOCTbB, runep0osa u
napabona. Kpome Toro, B HEKOTOPBIX
ClIydasix ypaBHEHHE BTOPOHM CTENCHH
OTHOCHTEJIBHO X M Y MOXET ONPENEIITh
JIBE MPSIMBIE, TOYKY WIIK MHIMOE
reOMETPHUYECKOE MECTO.

KpuBsie Broporo nopsijika — 3JUIHIIC,
runepOosa u nmapadoja — UrparoT
OOJIBIIYIO POJIb B MIPUKIIAHBIX BOTIPOCAX.

78.

[IpuBenenue o011er0 ypaBHEHUSI KPUBOM BTOPOTO

MopAAKa K KAHOHUYCCKOM BUY.

OOmiee ypaBHEeHHE KPHBOIl BTOPOTO
HOpSIIKa UMEET BH]T

a,x* +2a,xy +a,,y* +2a,x +2a,y +a =

MMpUYEM NpCAnojaaracTcsa, 4To Cpcau

quces thy, thy. d

HCHYJICBOC.

22 eCcTh XOTSI OBI OTHO

79.

[Tapabona (onpezneneHue, COCTaBlIeHUE

KaHOHMYECKOTo ypaBHEeHHUsI). OCHOBHbIE CBOMCTBA
U XapaKTePUCTHKH Mapaloibl (0OCh CHMMETpHUH,
[EHTP BEPIIMHBI, YKCIIEHTPUCUTET, TUPEKTPHUCHI,
¢doxanbHbIe paanychl). [Toctpoenue napabosbl.

[Tapabosia— reomeTpudeckoe MeCTO TOUEK
Ha INIOCKOCTH, PABHOYAAJIEHHBIX OT
JTAHHOM IpsIMOM (Ha3bIBaeMOM
JUPEKTPUCON 1apabosibl) U JaHHON TOUYKHU
(Ha3pIBaeMoil poxycom nmapadosnsr). Eciu
(doKyc JEeKUT Ha TUPEKTpUce, TO apadoia
BBIpOJKJAETCs B psMyto. Hapsiny ¢
AIITUTICOM | TUTIEpOOI0ii, mapaboma
ABJIIETCS KOHNYECKUM ceueHrneM. OHa
MOKET OBbITh OIpe/esieHa KaKk KOHUYECKOe
CEUEHUE C EAMHUYHBIM 3KCLIECHTPUCUTETOM.

80.

l'unepOona (ompenenenue, cocTaBieHUE
ypaBHeHUs1). OCHOBHBIE CBOICTBA U

XapaKTepUCTUKH runepOosIbl (0OCH CUMMETPHH,

LHCHTP BCPIINHBI, ITOJIYOCH, SKCHHCHTPUCUTCT,

TUPEKTPUCHL, ACUMITOTHI, (POKAJIbHBIE PaJNYChI).

ITocTpoenue runepoobI.

l'umep6omna

— 9TO IJIOCKAasi KpUBasi BTOPOTO MOPSJIKa,
KOTOpasi COCTOUT M3 JIBYX OTJEJIbHBIX
KPHUBBIX, KOTOpPBIE HE MIEPECEKAIOTCS.
®opmyna runepbosnsl y = k/x, npu
ycnoBud, uto k He paBHo 0. To ecTb
BEPILMHBI TUNIEPOOIIBI CTPEMSITCS K HOJIIO,

HO HHUKOTJIa HC NCPCCCKAKOTCA C HUM.
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I'unepOosia — 3TO MHOKECTBO TOUEK
IUIOCKOCTH, MOJYJIb Pa3HOCTH PACCTOSHUIM
KOTOPBIX OT JABYX TOUYEK, HA3bIBAEMBbIX
¢doKycam, eCTb BEJIMYUHA [TOCTOSIHHAS.

81.

Dnunc (onpeaeneHrue, CoCTaBIeHUE
KaHOHHYECKOro ypaBHeHHs1). OCHOBHbIE CBOMCTBA
Y XapaKTePUCTUKH JUIUICA (OCU CUMMETPUH,
LEHTP BEPIIMHBI, HOIYOCH, SKCLEHTPUCHTET,
TMPEKTPUCHL, (oKaTbHBIE panuychl). [locTpoeHue
SIUIHIICA.

Ounce — 3aMKHYyTasi KpuBasi Ha
IJIOCKOCTH, KOTOPAast MOJKET OBIThH
MOJy4eHa KaK MepeceyeHHe INIOCKOCTH U
KpPYrOBOTO LIMJIMHPA WIH KaK
OpPTOTOHAJBHAS MPOCKIUSI OKPY>KHOCTH Ha
MI0CKOCTh. OKPY>KHOCTb SIBIISIETCA
YaCTHBIM cillydyaeM ajummnca. Hapsny ¢
runepOooi 1 mapadoIoun, ILTUIIC
SIBJIIETCSI KOHMYECKUM CEYCHUEM U
KBaJIPUKOM.

82.

OxpyKHOCTb (OIIpefeNIeHrEe, COCTaBICHUE
ypaBHeHus1). HopmasibHOE 1 KaHOHMYECKOe
YpaBHEHUE OKPYKHOCTH.

OKpYXHOCTb — 3TO MHOYECTBO BCEX
TOYEK Ha MIIOCKOCTH, HAXOASIINXCS Ha
OJIMTHAKOBOM PAacCTOSIHUY OT JJAHHOM TOYKH.
HopmanbHbIM ypaBHEHHEM OKPY>KHOCTH
paanycaRc eHTpoM B TOUKE Ha3bIBAETCS
ypaBHeHHe(X-X0)? + (Y-Yo)? = R2.
B wactHOCTH, ypaBHEHHE OKPY>KHOCTH
paaunyca Rc nieHTpoM B Hadase KOOpAHHAT
uMeer BUIX> + y2 = R%u
HA3bIBACTCIKAHOHUYECKUM
YpaBHEHHEM OKPYXHOCTH.
KaHnoHn4eckuM ypaBHEHHEM >JuinIca (B
KaHOHHYECKOM cucTeMe KOOpAHHAT)
2 2
XLy 4
b2

2
Ha3bIBAETCsl ypaBHEHHE I

83.

KoopanHarsl TOUKH nepecedeHns npsMon u
IJIOCKOCTH B MPOCTPAHCTBE. YTOJ MEXKIY ABYMS
NPSIMBIMH, MEKIY MPSAMON U TIIOCKOCTHIO B
MIPOCTPAHCTBE. YCIOBUS NapauieIbHOCTU U
NEePIEHAUKYISIPHOCTH MPSAMBIX, IPSIMOH 5
IIJIOCKOCTH.

BBenem B TpexmMepHOM

IIPOCTPAHCTBE MPSAMOYTOJBHYIO CUCTEMY
koopauHat OXyz. Teneps kaxka0i npsmoin
COOTBETCTBYIOT YpaBHEHUS MPSIMO
HEKOTOPOTO BHJa (MM MOCBsILEHA

CTaThsl BUJIbl YPABHEHHM NIPSIMOM B
MPOCTPAHCTBE), KAKIOH MIIOCKOCTH
OTBEYAET YPaBHEHHE IUIOCKOCTU (MOXKETE
03HAKOMUTBCS CO CTaTbeW BUJIBI
YpaBHEHHUS MJIOCKOCTH ), @ KaXJ101 TOuke
COOTBETCTBYET YNOPsJOYEHHAs TPOiKa
yucea — KOOPAUHATBI TOUKH.

VYros Mexny NpsMbIMH O4E€BUIHBIM
00pa3oM CBsI3aH C COOTBETCTBYIOLIUMU
COOTHOILIEHUSAMH MEKY HAIPABIIAIOLUMHI
BEKTOpaMU ( 3TUX MPSIMBIX.
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http://www.cleverstudents.ru/vectors/cartesian_rectangular_coordinates.html
http://www.cleverstudents.ru/vectors/cartesian_rectangular_coordinates.html
http://www.cleverstudents.ru/line_and_plane/forms_of_equations_of_line_in_space.html
http://www.cleverstudents.ru/line_and_plane/forms_of_equations_of_line_in_space.html
http://www.cleverstudents.ru/line_and_plane/forms_of_equation_of_plane.html
http://www.cleverstudents.ru/line_and_plane/forms_of_equation_of_plane.html
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3a/laHus
Ax+Bv+Cz+ D=0 (1)
Y NPpSMOit
rx—rn ¥-¥» oz
! M no (2
84. Paznuunbie BUABI ypaBHEHUS IPSAMO B YpaBHeHUA NPSIMOI IO IBYM TOYKaM

MPOCTPAHCTBE (KAHOHUYECKOE; TapaMETPUIECKOE:
npoxozdiiei yepes ase Touku). [IpuBenenue
00I1Iero ypaBHEHUS MPSMON K KAHOHUYECKOMY

BHLY.

= NS, STy

X1 =% Y1~ Yo Z1—Zy
BekTopHo-nnapameTpuueckoe ypaBHECHHE
opsMOd
¥ =rog+at,
M, (rﬁ )= Mu(xo;)’o;zu)
YIS -
(MKCHpOBaHHAs TOUYKA, JeKalas Ha
a = (Z', m, n)
MPSIMON; - HaIpaBJISAIOIINUNA
BEKTOP.

KanoHunueckue ypaBHeHHs NPSIMON
X=X, . Y=Y . 2%

{ m n

85.

Casi3p MeX 1y DyHKIIHEH, €€ TPEeeIoM U
OeckoHeuHO Maoi gynkiue. OCHOBHBIE
TEOpEeMBI O TIpejienax (JOK-Th).

B dynxumst 7 () nveer

npu~ > o (¥ = %) npenen, pasublii A |

TO €€ MOKHO IIPCACTABUTH B BUIAC CYMMBI
9TOI0 4ucjia A 1 OCCKOHEYHO

manoif ¥ ppp ¥ > Xo (X 2 @),

re. f1x)=A+ax) Teopema 2. Eciu
byHKITHIO S (X) moxno NPEACTaBUTh KaK
cymmy uncna 4 u Geckoneuno

manoit Z(X) mpu™ > Yo (X

), TO
ancno 4 ectb npenern 9Toit GyHKIMKI
X —> X, ( X—x )

Iim f(x)=4

T.e. "%l

npu ,
. Teopema 1. (o
npeaen-HOM repexosie B paBeHcTse) Ecim
nBe GYHKIMH IPUHUMAIOT OJJUHAKOBBIE
3HAYCHUS B OKPECTHOCTH HEKOTOPOM
TOYKH, TO UX MPEIENbl B 3TOIM TOUKE
COBITAJIAfOT.

f@=gx, RS =Ime)

Teopema 2. (0 IpenesHOM Mepexosie B
HepaBeHcTBe) Ecnu 3HaueHus

¢ynkimu f(X) B 0KpecTHOCTH HEKOTOPOIt
TOYKH HE MPEBOCXOISIT COOTBETCTBYIOIIUX
3HaueHui Qynkimu g(X) , To mpeaen
¢ynkuuu f(X) B 3T0M TOUKE HE
npeBOCXOAMT mpenena GpyHkiuu g(Xx).
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F<glx), lim f(x) < li_ll’;g(]:).

86.

[TonsiTue YnCI0BOM MOCAEAOBATEIHLHOCTH.
JleicTBus HAJL HUMU.

Eciu kaxomy 3nadenno M EN crapures
B COOTBETCTBHE T10 ONPEACIEHHOMY 3aKOHY
HEKOTOPOE BEIIECTBEHHOE YHCIIO Xn, TO
MHOXKECTBO 3aHYMEPOBaHHbBIX
BEIIIECTBEHHBIX YHCEI
XysXogseoes X
| |
sarmmch | 0!
Oy/ieM Ha3bIBaTh YUCIOBOM
MOCIIE0BATEILHOCTHIO WITH IPOCTO
MOCJIEI0BATEIbHOCTHIO.

n?""" — COKpal€HHas

87.

[Ipsimas Ha mmockocTu. OO1Iee ypaBHEHUE
npsiMoii. HopMasbHBIN 1 HaNpaBIsIOMIMI BEKTOPbI
npsAMON Ha TI0CKOCTHU. [locTpoenue npsMon Ha
IIJIOCKOCTH.

ypaBHenue F(x, y)=0 Ha3biBaercs
ypaBHeHueM JnHuU L (B 3amaHHON
CHUCTEME KOOPAMHAT), €CIIU ITOMY
YPAaBHEHUIO YOBJIETBOPSAIOT KOOPJAUHATBI X
Uy m1000# TOYKH, JexKalen Ha TuHuu L, u
HE YIOBJIETBOPSIIOT KOOPAMHATHI HUKAKOM
TOYKH, HE JIexKaliel Ha 3Toi muHuu.JIro0as
npsiMasi Ha IJI0OCKOCTHU 3a/1a€TCsl
YpaBHEHUEM IIEPBOM CTENIEHU
OTHOCHUTEJIBHO IEPEMEHHBIX X U ).

Oomiee ypaBHeHue npsmoii— AX + By + C
= 0. HeronHble ypaBHEHUS NPsAMOH -
YpaBHEeHHE NPSIMOI HA3bIBAIOT HEMOJIHBIM
€CJI OJIUH U3 ero K03((UIIMEHTOB PaBeH
nymto. C = 0, A#0, B£0 — [Ipsmas
IIPOXOJUT YEPE3 HaYaJI0 KOOPAUHAT.
JIro60ii HeHyeBOM BEKTOP,
MepHEHANKYISIPHBINA MPSAMOIN Ha3bIBAETCSA
€€ HOPMAJIbHBIM BEKTOPOM, U

o6osnagaercs =14, Bl

88.

KonnnHeapHOCTh U KOMIIJIaHAPHOCTH BEKTOPA.
baszuc nmockoctu u npoctpancTBa. KaHoHn4eckuii
6a3uc IIOCKOCTH U IpocTpaHcTBa. KoopanHaTh
BEKTOPA.

KonnuHueapHOoCTb— OTHOIIICHHE
MapajuIeIbHOCTH BEKTOPOB: JIBa
HEHYJIEBBIX BEKTOPA Ha3bIBAIOTCS
KOJUTHHEAPHBIMH, €CITH OHHM JIS)KAT Ha
napayieNbHbIX TPSIMBIX WU HA OJTHOM
npsimoid. KomrianapHocTs) —

CBOMCTBO TPEX (UM OOJNBIIETO YUCIIA) BEK
TOPOB, KOTOPBIE, OYIyUr MIPUBEIEHHBIMH K
o01iemMy Hauay, Jiexar B OTHOH IIIOCKOCT
W.

KoopauHaTbl — 3TO COBOKYITHOCTh YHCET,
KOTOPBIC ONIPEJICIISIOT ITOJIOKEHUE KaKOTO-
1160 00bEeKTa Ha MPSIMOH, TNIOCKOCTH,
MTOBEPXHOCTH WJIM B POCTPAHCTRE.




