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1. HIEPEYEHD PE3YJIbTATOB OBYUYEHMUSA 11O JMCIIUITJIMHE

B pesynprare OCBOEHHS AUCHUILIUHBI y OOYYaIOIIUXCSA JOJDKHBI OBITH C(HOPMHUPOBAHBI
caeayromuye oonenpodecCHOHAIbHBIC KOMIIETCHIIMHA B MPO(eCcCHOHATbHBIC KOMIETCHITNH:

HaumenoBanue KOMIICTCHIIMH

Ko xomnereHmm

Crioco0eH MpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE
3HaHUsS, METOJbl MATEMATUUECKOIO aHAJIN3a U MOJIETIUPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEIOBAaHUS B
1poeCCUOHATILHOM JIeTEIbHOCTH

OIIK-1

(hopMUPYIOINUX ITH KOMIETEHITUU corjacHo yuyeoHomy tutany OITOIT

MMPOI'PAMMBbI
Jannast ydeOHas AMCHMIUIMHA OTHOCUTCS K 00s3aTeNbHOM YacTH 00pa3oBaTenbHON
nporpammsbl 09.03.01 «udopmaTHKa U BEIYUCIUTEIbHAS TEXHUKAY.
B rtabmuue 1 mpencraBieH nepedyeHb KOMIETCHIMA C YKa3aHUEM IMEpPEYHs TUCIUILINH,

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM

IKCTIEPUMEHTAIILHOTO
UCCIIeIOBAHUS B
npoheccHoHANBHOM
JIeSITENTBHOCTU

Taobnuua 1
Kon HaunmenoBanue [IpenmectBytromue [Tocnenyromue
KOMIIETEHLIUM | KOMIIETEHLINH, JHACUUIUINHBI, JUCLUIUINHBI,
dopmupyeMoii B pamkax | popmupyroue dopMupyolIe YKa3aHHYIO
OCBOCHHUS JUCLUILINHBI YKa3aHHYIO KOMIIETEHIIUIO
KOMIIETEHITUEO
OIIK-1 Croco0eH MPUMEHSTh Nudopmaruka MaremaTtuueckas Joruka u
€CTECTBEHHOHAYYHbIC U dusuka TEOpHs AITOPUTMOB
oOmenH)KeHepHbIe 3HAHUS, DNEKTPOTEXHNUKA, OmnepallnoHHbIE CUCTEMBI
METO/BI MATEMaTHYECKOTO JIEKTPOHHKA 1 JuckpeTHas MaTeMaTHKa
aHaJM3a U MOJEIMPOBAHUS, CXEMOTEXHHKA Teopus ynpaieHus
TEOPETUYECKOrO U I[IporpaMMHpOBaHHUe Y4eOHasi IpaKTHKA.

O3HakOMUTeNbHAs MPaKTHUKA
NuxenepHas u
KOMITIbIOTEpHas! rpaduka
MeToap!l OITUMHU3AIAT
3amuTa BBIITYCKHOM
KBaJTM(UKAIMOHHON PabOTHI,

BKJIFOYAsl ~ TOATOTOBKY K
npoueaype 3aIUTHI i
MIPOIEAYPY 3aIIUTHI

* B KauecTBe dTara (OPMHPOBAHUS KOMITETCHIINH HCIIOIB3YIOTCS HOMEPa CEMECTPOB coritacHo ydebnoro mrana OITOIT

[lepeyeHpb MIaHUPYEMbIX PE3yJIbTaTOB 00yUYEHHsI, COOTHECEHHBIX C MJIAHUPYEMBIMHU pe3yJIbTaTaMu
OCBOEHUSI OCHOBHOM Ipo(hecCHOHaNBbHOM 00pa30BaTeabHON MPOrpaMMbl HAIIPABJIEHUS MTOJATOTOBKH,
NIPEJCTABIIEH B TaOIUIIE:

KOI[ 1 HAMMCHOBAHUC

KOMIICTCHIIM

KOI[ 1 HAMMCHOBAHHUC HHAWKATOpAa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CiocobeH npuMeHsTh
€CTECTBEHHOHAYUYHbIC U
00IIeMHKECHEPHBIC 3HAHMSI,

OIIK-1.1. IIpuMeHsieT ecTeCTBEHHOHAYYHbIE 3HAHUS B
PO eCCUOHAIBHON JEATETbHOCTH




METOABI MATEMATHYECCKOT'O
aHaJM3a U MOACIMPOBAHUS,
TEOPETHIECKOTO U
IKCTIEPUMEHTAIILHOTO
UCCIIeIOBAaHUS B
npohecCHOHANBHOM
JIeSITENIbHOCTH;




3. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI
JHEBHAS ®OPMA OBYYEHUSA

Buj yueOHoii padoThI Bcero Cemectp
1 2 3 4
OO0uas TpyA0€MKOCTb 1M CHUILIHHBI 360uvac | 724yac | 108 yac | 72 yac| 108 yac
10 3.e. 23.e. 33e | 23e. | 3 3e.
KonrakTHas pa6ora ¢ npenoaaBartesieM (Bcero) 256 64 64 64 64
B ToMm uucne:
Jlexmyn 128 32 32 32 32
[IpakTuueckue / ceMuHapCKUe 3aHSATHS 128 32 32 32 32
JlaGoparopHbie 3aHATHS - - - - -
Koncynbranun - - - - -
CamocTosiTesbHasi padoTa (Bcero) 68 8 44 8 8
B mom wucne (eciu ecmw):
Kypcosoii npoexm / paboma +
Pacuemno-epaghuueckas paboma - - - - -
Konmponvnas paboma - - - - -
Peghepam / scce / doxnao - - - - -
HUnoe 68 8 44 8 8
Bua npomexyTouHO# aTTecTaluu (3a4eT, IK3aMeH) | DK3aMeH| 3ayer 3a4eT | 3a4eT | HK3aMEH
KonTpoan 36 (36)
3AOYHASA ®OPMA
Bun yueOHoii padoThl Bcero Cemectp

1 | 2 | 3 4

O0uas TPyA0EMKOCTD M CHUILIIUHbBI 360uyac  72uyac 108 yac 72uac 108 wac
10 3.e. 23.e. 3 3e. 23.e. 3 3e.

KonTakTHas padora ¢ npenogasaresem (Bcero) 56 12 12 16 16
B ToMm uucne:
Jlexnn 24 6 6 8
[TpakTrueckue / ceMUHAPCKUE 3aHATHS 24 6 6 8
JlaGoparopHbie 3aHATHS - - - - -
Koncynbranun - - -
CamocrosiTesibHast padoTa (Bcero) 268 60 96 56 56
B mom uucne (eciu ecmw):
Kypcosoii npoexm / paboma +
Pacuemno-epaghuueckas paboma - - - - -
Konmponvnas paboma - - - - -




Bup y4eoHoii pa6oThI Bcero Cemectp
1| 2 | 3 | 4
O0uas TPyA0EMKOCTD 1M CHUILTIHHBI 360uac  72uvac 108uvac 72yac 108 uac
10 3.e. 2 3.e. 3 3e. 23.e. 3 3e.
Peghepam / scce / doxnao - - - - -
Hnoe 268 60 96 56 56
Buja npomexyTo4HO# aTTecTanuu (3a4er, 9K3aMeH | 3auer 3auer 3auer | PK3aMeEH
IK3aMeEeH) (36)
OYHO-3AOYHASA ®OPMA
Bun yueOHo# padoThI Bcero Cemectp
1 | 2 | 3 | 4
O01mast Tpya10éMKOCTb TUCHHUILTHHBI 360uyac  72yac 108 yac 72uac 108 yac
10 3.e. 23.e. 3 3.e. 23.e. 3 3e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 96 24 24 24 24
B ToMm unce:
Jlexuu 48 12 12 12 12
[TpakTudeckuie / ceMUHAPCKUE 3aHATH 48 12 12 12 12
JlaGopaTopHbIe 3aHATHS - - - - -
Koncynpranun - - -
CamocrosiTesibHasi padoTa (Bcero) 228 48 84 48 48
B mom uucne (eciu ecmv):
Kypcoesoti npoexm / paboma +
Pacuemno-epagpuuecrkas paboma - - - - -
Koumponvnasa paboma - - - - -
Pegepam / scce / doknao - - - - -
Hnoe 228 48 84 48 48
Bujx npomexyTouHoii aTTecTanuu (3a4er, 9K3aMeH | 3auer 3auer 3auer | PK3aMEH
IK3aMeH) (36)
4. CTPYKTYPA U COIEPKAHUE JUCIHUIIJINHBI
4.1. KAJUEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
OYHAS ®OPMA OBYUYEHMUSI
No KonuyecTBo uacoB Ha
/T MPaKTUYECKUE nabopar dopma
Tema TIEKIIUU /ceMuHapcKue OpHBbIE CaMOCTOATC KOHTPOJIS
3aHATHUS samsmus | MY padory
Cemectp 1
PA3JIEJI 1. JIuneiinas ajredpa ¢ 3jJ1eMeHTaMHi AaHAJIMTHYECKOI reOMeTPpUH
1 | Marpuus! n 6 6 1 tecT ACT
OTPEICIIUTENH.




2 | Cucremsbl 6 6 2 MIPOBEPOYHAs
JTUHEHHBIX pabora
YpaBHEHUH.

3 | DneMeHThI 6 6 1 MpOBEpOYHAs
MaTPUYHOTO pabota
aHaJIn3a.

4 | DnemeHTHI 14 14 4 IIPOBEPOYHAs
aHAJTUTUYECKOM pabota
T€OMETPHUH.

AHanutnueckas
reOMeTpus
Hroro no 1 cemecTpy 32 32 8 3a4eT
CemecTp 2

PA3JIEJI 2. MaTtemaTtu4eckuii anaan3 u 1udgepennnanbubie ypapaenus. Juddepennnanbnoe
U HHTerpajbHoOe HCYMCIeHHe.

5 | Oynkuus. [Ipenen 6 6 6 IIPOBEPOYHAs
Y HEMPEPBIBHOCTD. pabora

6 | dudbdepenumpoBan 6 6 8 MIPOBEpOYHAs
ue QyHKIUN OJHOM pabota
MEPEMEHHOM.

7 | OcHOBHBIE 2 2 4 MpOBEpPOYHAs
TEOPEMBI pabota
nuddepeHanbHO
T'0 UCYHCIICHHUSI.

8 | UccnenoBanue 4 4 8 MpOBEpPOYHAs
byHKIMU C pabota
MTOMOIIBIO
MPOU3BOTHOM.

9 | ®ynkuuu 6 6 8 MpOBEpOYHAs
HECKOJIBKUX pabora
MIEPEMEHHBIX.

10 | HeomnpeneneHHslit 8 8 10 IIPOBEPOYHAs
WHTETpall. pabora

Htoro mo 2 cemectpy 32 32 44 3a4er
Cemectp 3

11 | OnpeneneHHbIi 8 8 2 MPOBEpPOYHAs
HMHTErpaJl. pabora

12 | duddepennunansa 16 16 4 MIPOBEPOYHAs
bIC YPaBHCHHSI. pabora

13 | YucnoBeie u 8 8 2 MpOBEpOYHAs
CTCIICHHBIC PSIJIBI. pabora

Htoro no 3 cemecTpy 32 32 8 3a4eT
Cemectp 4
PA3JIEJI 3. Teopusi BepoOSITHOCTEIA.

14 | Teopus 4 4 1 MpOBEpPOYHAs
BEPOSTHOCTEM. pabota
BepositHocTn
CIIy4arHbIX
COOBITHIA.

15 | IlocnegoBaTenbHOC 2 2 1 MPOBEPOUHAasI




THU UCIILITAHUH.

paboTa

16 | Cny4daitnbie 4 4 1 MpOBEpOYHAs
BEJTUYHHEI. pabora
YucioBbie
XapaKTEPUCTUKU
JIUCKPETHOH U
HEIPEPBIBHON
CIy4allHbIX
BEJIMYMH.

17 | OcHOBHBIE 3aKOHBI 4 4 1 MpOBEpPOYHAs
pacnpenerneHus pabora
CITy4ailHbIX
BEJIMYMH.

18 | Cucremsl 2 4 | MpOBEpOYHAs
CITy9aitHBIX pabota
BEJIMYMH.

Koppensauus n
perpeccust

19 | Cayyaiinble 2 2 IIPOBEPOYHAs
npoueccel. [lenn pabota
MapkoBa

20 | IlpenenbHble 2 IIPOBEPOYHas
TEOPEMBbl  TEOPUU pabora
BEPOSITHOCTEM.

PA3EJI 4. MatemaTu4ecKasi CTATUCTUKA.

21 | Maremaruueckas 2 2 MPOBEpPOUHAs
CTaTHCTHKA. pabota

22 | CraTuctudeckoe 4 4 1 MPOBEPOYHAS
OIICHUBAaHUE pabota
1apaMeTPOB.

23 | Cratuctuueckas 4 4 1 IIPOBEPOYHas
MIPOBEPKA THIOTE3. pabota

24 | OcHOBBI 2 2 1 IIPOBEPOYHAs
PErpecCUOHHOTO pabota
aHaJIM3a.

Htoro no 4 cemectpy 32 32 8 Dx3aMeH (36)
3AOYHASA ®OPMA OBYYEHUSA

Ne KonungecTBo yacoB Ha

n/m T IIPAKTUYECKHE nabopat dopma
ema CaMOCTOSITEN
JIEKINH /ceMHHapCKue OpHBIE KOHTPOJIS
bHYIO paboTy
3aHATUS 3aHSITUS
Cemectp 1
PA3JIEJI 1. JIuneiinas ajreopa ¢ 3j1eMeHTAMHM aHAJNUTHYECKOI reoMeTPpHH

1 | Matpuus! u 1 1 15 Tect ACT
ONPEIEIIUTENH.

2 | Cucremsbl 1 1 15 MpOBEpOYHAs
JTUHEHHBIX pabota
YpaBHCHHUH.

3 | DnemeHThI 2 2 15 IIPOBEPOYHAs
MaTPUYHOTO pabota

dHaJIm3a.




4 | DnemeHTHI 2 2 15 IIPOBEPOYHAs
AHATTMTHYECKOMN pabora
T€OMETPHUH.

AHaIUTHYECKAS
reOMETpHUs
Htoro no 1 cemecTpy 6 6 60 3a4eT
Cemectp 2

PA3JAEJI 2. Marematudecknid anaau3 u AudgdepeHunanbubie ypapHeHus. {udepennunanbHoe
U MHTErpajibHOe MCUMCJICHHE.

5 | Oynkuus. [Ipenen 1 1 16 IIPOBEPOYHas
Y HENPEPBIBHOCTD. pabora

6 | dAuddepenuupoBan 1 1 16 IIPOBEPOYHAs
ue GyHKIUU OJHOU pabora
IIEPEMEHHOM.

7 | OcHOBHBIE 1 1 16 [IpOBEpPOYHAs
TEOPEMBI pabota
nuddepeHanbHO
IO UCYUCIICHUSL.

8 | UccnenoBaHue 1 1 16 MpOBEpPOYHAs
(byHKIMU C pabota
MOMOUIbIO
MPOU3BOIHOM.

9 | ®ynkuun 1 1 16 MpOBEpPOYHAs
HECKOJIBKIX pabora
MIEPEMEHHBIX.

10 | HeomnpeneneHHslit 1 1 16 IIPOBEPOYHAs
HWHTETpAJL. paboTa

Hroro o 2 cemectpy 6 6 96 3a4uer
Cemectp 3

11 | OnpeneneHHbIN 2 2 18 MPOBEPOYHAS
HMHTETpall. pabora

12 | Juddepenumansu 4 4 19 IIPOBEPOYHAs
BIC YPaBHCHMSL. paboTa

13 | Yucnosble u 2 2 19 MpOBEpPOUHAs
CTCIICHHBIC PSIIBIL. pabora

Htoro no 3 cemecTpy 8 8 56 3a4eT
Cemectp 4
PA3JIEJI 3. Teopusi BepoOSITHOCTEIA.

14 | Teopus 1/2 1/2 5 MPOBEPOUHAs
BEPOSITHOCTEM. pabota
BepositHocTn
CIIy4alHbIX
COOBITHH.

15 | IlocnenoBaTtenbHOC 1/2 1/2 5 IIPOBEPOYHAas
TH UCTIBITAHUHN. paboTa

16 | Cnyyaiinble 1 1 5 IIPOBEPOYHas
BEJINYUHBI. pabota
Hucnoseie
XapaKTePUCTUKH

JUCKPETHON B




HEIPEPBIBHOU
CITy4ailHbIX
BEJIMYMH.

17 | OcHOBHBIE 3aKOHBI 1 1 5 MpOBEpPOYHAs
pacnpeneneHus pabora
CIy4allHbIX
BEJIMYMH.

18 | Cucremsl 1 1 5 MpOBEpPOYHAs
CITy4aitHBIX pabota
BEJIMYMH.

Koppensauus u
perpeccust

19 | Cayyaiinble 1/2 12 5 IIPOBEPOYHAs
npoueccsl. Llenu pabota
MapkoBa

20 | IlpenenbHble 1/2 1/2 5 IIPOBEPOYHAs
TEOPEeMBl  TEOPHUHU pabota
BEPOSITHOCTEH.

PA3EJI 4. MatemaTu4ecKasi CTATUCTUKA.

21 | Maremaruueckas 12 1/2 5 MIPOBEPOYHAs
CTaTHCTHKA. pabota

22 | CraTuctudeckoe 1 1 5 MPOBEPOUHAS
OILICHUBAaHUE pabota
1apaMeTPOB.

23 | Cratuctuueckas 1 1 5 [IPOBEPOYHAas
IIPOBEPKA THITOTES. pabota

24 | OcHOBBI 1/2 1/2 6 IIPOBEPOYHAs
PErpecCUOHHOTO paboTta
aHaJM3a.

Hroro mo 4 cemectpy 8 8 56 Ox3ameH (36)
OYHO-3AOYHASA ®OPMA OBYUYEHUS

Ne KoangecTBo 4acoB Ha
n/m T MPAKTHYECKHE nabopar ®opma

ema CaMOCTOSITEN

JICKITUU /ceMuHapcKue OpHBIC KOHTPOJISI
bHYIO paboTy
3aHATUS 3aHSITUS
Cemectp 1

PA3JIEJI 1. JIuneiinas ajreopa c 3JeMeHTAMHM aHAJNUTHYECKOI reOMeTPpHH

1 | Matpuuebl u 2 2 12 tect ACT
OTIPEICIIUTEIH.

2 | Cucrembl 2 2 12 MpOBEpOYHAs
TUHEHHBIX pabota
YpaBHECHHUH.

3 | DnemeHThI 4 4 12 IIPOBEPOYHAs
MaTPUYHOTO pabota
aHaJIn3a.

4 | DieMeHThI 4 4 12 MpOBEpOYHas
AHATUTUICCKOM pabota
TE€OMETPHH.

AHnanutuueckas
reoMeTpus
Hroro mo 1 cemectpy 12 12 48 3a4eT




Cemectp 2

PA3JIEJI 2. MaTtemaTtuueckuii anaiau3 u Judp¢epenunaibabie ypaBHenus. Anddepennuanbuoe
M MHTErpajibHOe NCUMCJIeHHE.

5 | @ynkuus. [penen 2 2 11 MpOBEpOYHAs
Y HETIPEPBIBHOCTb. pabota

6 | AuddepenumpoBan 2 2 11 IIPOBEPOYHAs
ue GyHKIUU OJHOU pabora
IIEPEMEHHOM.

7 | OcHOBHBIE 2 2 11 IIPOBEPOYHAs
TEOPEMBI pabota
nuddepeHanbHO
IO UCUHUCIICHMUSL.

8 | UccnenoBanue 2 2 11 IIPOBEPOYHAs
(byHKIHU C pabota
MIOMOMUIbIO
MPOU3BOTHOM.

9 | ®ynkuun 2 2 19 [IpOBEpPOYHAs
HECKOJIBKMX pabota
MIEPEMEHHBIX.

10 | Heonpenenenuslit 2 2 31 IIPOBEPOYHAs
HWHTETpAaJL. paboTa

Htoro no 2 cemectpy 12 12 84 3a4er
Cemectp 3

11 | OnpeneneHHbIn 2 2 16 MIPOBEPOYHAs
HWHTETpAall. paboTa

12 | Auddepenumansu 6 6 16 IIPOBEPOYHAs
bI€ YPAaBHEHUSI. pabota

13 | Yucnoseie u 4 4 16 [IpOBEpPOYHAs
CTEIICHHBIE PSJIBL. pabota

Htoro no 3 cemecTpy 12 12 48 3a4eT
Cewmectp 4
PA3JEJI 3. Teopusi BeposITHOCTEM.

14 | Teopus 1 1 10 MPOBEPOUHAS
BEPOSITHOCTEH. pabota
BepositHocTn
CIIy4alHbIX
COOBITHIA.

15 | TlocnenoBarenbHOC 1 1 6 MpOBEpOYHAs
TH UCIIBITAHUM. pabora

16 | Cnyyaiinble 1 1 10 IIPOBEPOYHas
BEJINYUHBI. pabota
Yucnoseie
XapaKTepUCTUKU
JIUCKPETHOM U
HEIPEPBIBHON
CIIy4alHbIX
BEJIMYMH.

17 | OCHOBHBIE 3aKOHBI 1 1 10 IIPOBEPOYHas
pacrpeeneHus pabota
CIIy4alHbIX




BEJIMYMH.

18 | Cucremsl 1 1 10 MpOBEpOYHAs
CITy4aitHBIX pabota
BEJIMYMH.

Koppensauus u
perpeccust

19 | Cnayuaiinble 1 1 6 IIPOBEPOYHAs
npoueccsl. Lenn paboTta
MapkoBa

20 | IIpenenbHbie 1 1 6 MpoBEpOYHast
TEOpEeMBl  TEOPHUHU pabota
BEPOSITHOCTEH.

PA3EJI 4. MatemaTu4ecKasi CTATUCTUKA.

21 | Maremaruueckas 1 1 7 MIPOBEPOUHAs
CTaTHCTHUKA. pabota

22 | CraTuctudeckoe 1 1 8 MPOBEPOYHAs
OLICHHUBaHUE pabota
1apaMeTPOB.

23 | Cratuctuueckas 2 2 8 MpoBEpOYHas
IIPOBEPKA THITOTES. pabota

24 | OcHOBBI 1 1 8 MIpOBEPOYHAs
PErpecCUOHHOTO pabota
aHaym3a.

Hroro mo 4 cemectpy 12 12 48 Ox3ameH (36)
4.2. KPATKOE COAEPXAHMUE JJEKIIUOHHOI'O KYPCA
1 cemecTp

PA3JAEJI 1. JInneiinas aaredpa ¢ 3j1eMeHTAMH AaHAJIUTHYECKON reoMeTpHH.

Tema 1. MaTpuubl U oOnpeeIuTe/IH.

Matpuupl. Onepanuu Hajx BeKTOpamu M mMarpuuamu. Onpenenurtenu. ONpeneauTeny U ux
cBoiictBa. MuHOp u anreOpanueckoe [OMOJHEHHE. Pa3znoxkeHHe omnpeAenuTeNs IO CTPOKe
(cronbiy). O6paTHas MaTpuia. AJITOPUTM BeIYHCICHUS 00paTHONM MaTpUIlbl. PaHT MaTpHUIbL.

Tema 2. CucreMbl JHHEHHBIX aJiredpanyecKux ypaBHeHU

CucteMbl THUHEHHBIX ypaBHEeHHH. MeTon obpaTHoil MaTpulsl. @opmynsl. Kpamepa. Meton
nocnefoBarenbHblx uckiatodeHuit ['aycca. Uccnenosanue CJIY. Teopema Kponekepa-Kanemmu.
Cucrema JIMHEHHBIX OJHOPOIHBIX ypaBHEeHUN. DyHIaMeHTaNbHAsI CUCTEMA PELICHUM.

Tema 3. D1eMeHTBHI MATPUYHOIO AHAJIU3A.

OcHoBHbIE —anreOpanyeckue CTPYKTYphbl, BEKTOpHbIE MPOCTPAaHCTBA W JIMHEHHbBIE
oToOpakeHwus1, OyJeBbl anreOpsl. BekTopsl Ha MIOCKOCTH W B MpocTpaHCTBE. CHCTEMBI BEKTOPOB.
JIuneiinple onepauuu Hax BekTopaMu. CKalsipHOE IPOU3BEAECHHE BEKTOPOB. BekTopHOe
mpocTpaHcTBO. N - MEpHOE JIMHEHHOE BEKTOPHOE MPOCTPaHCTBO. PasMepHOCTh U 6a3nc BEKTOPHOIO
npocTtpaHcTBa. EBKIMI0BO mpocTpaHcTBO. JIuHeilHble omepatopsl M Marpuibl. CoOCTBEHHBIE
BEKTOpBl JIMHEHHBIX orepatopoB. CoOcTBeHHbIe 3HaueHuss Marpull. KsaapaTuunbie ¢GOpPMBI.
KommnekcHsble uncna. KoMmmiekcHble uncia 1 MHOTOUJIEHBI.

Tema 4. DjeMeHTbl aHAJIMTHYECKOW TreoMeTpHMH. AHAJINTHYECKAS TIeoMeTpHs,
MHOI'OMEpHasi €BKIIUI0Ba T'eOMeTpHs, TudQepeHIraabHas reoOMeTpusi KpUBBIX M IOBEPXHOCTEH,
JJIEMEHTHl TOMOJIOTUH. DJEMEHTHl AHAIUTUYECKOW TIeOMETPUM Ha MPsAMOM, IJIOCKOCTH U B
TPEXMEPHOM IIPOCTPAHCTBE.

VYpasuenue urypsl. OkpykHOCTh 1 dJuHrc. ['unepbona u mapadona. YpaBHEHHUE MPSIMON



Ha IJIOCKOCTU. YCJIOBHE MApaJUIENbHOCTH U INEPHNEHAUKYISPHOCTH ABYX IpPSMBIX. YPaBHEHHE
IUIOCKOCTH: 0O0llee W MapamMeTpuyeckoe. YpaBHEHHE IMpsiMOoi B mpocTpaHcTBe. AdduHHOE
npocTpaHcTBo. [IpsiMble U TIOCKOCTH B a(MHHOM MPOCTPAHCTBE. DJIEMEHTH! (DYHKIIMOHAIEHOTO
aHanu3a. [lonsaTHe TMneprIocKoCTH. BhInyKiible MHOKECTBA U UX CBOMCTBA.

2 cemecTp.

PA3JIEJI 2. Maremartuyeckuii aHaiu3 u AuddepeHuHnaJbHble YypaBHEHHUS.
JAudpepennuaibHoe 1 HHTEIPAJIbHOE HCYUCICHHE,

Tema 1. ®ynknus. [Ipenes u HenmpepbIBHOCTb.

ITonsiTue MHOkecTBa. Omepanuu Hazx MHokecTBaMu. UuciioBele MHOkecTBa. MHTepBai,
MOJIyUHTEpBaj, OTpe30K. OrpaHWdYeHHbIE MHOXECTBa, BEPXHHME W HIDKHHE TPAaHU YHCIOBBIX
MHOXecTB. AOcomoTHast BenuuumHa uyucia. [loHATHE OKpecTHOCTHM TOYKH. DYHKIMOHAIbHAs
3aBUCUMOCTh. I'paduku OCHOBHBIX 3JeMeHTapHbIX (yHKUuH. [lonstne QyHKuMH U crOCOOBI
3aganus. OcHoBHbIE cBoMcTBa pyHKIMi. OOpatHas pyHkius. CroxHas QyHKUIUSA. DIeMEHTapHbIe
(GbyHKIMYU 1 UX cBoiicTBa. Teopust PyHKIMI KOMITJIEKCHOTO TEPEMEHHOTO.

YucnoBas nocinenoBareabHOCTh. CBOWCTBA UMCIIOBBIX MHOXECTB U IIOCJIEA0BATEIBLHOCTEN.
[Ipenen mocnenoBaTenTbHOCTH W €ro cBoWcTBa. CBOWMCTBA CXOASIIMXCS IOCIIEIOBATEILHOCTEH.
Jlemma o aByX MuiuuuoHepax. OOmue mnpaBuia HaxoxaeHUs mnpenenoB. [Ipenen ¢yHKImH.
[Ipenen u HenpepbBHOCTh PyHKIMU. HempepblBHOCTh QPyHKIIMK B TOYkKe. [ T0OanmbHBIE CBOMCTBA
HenpepbIBHBIX (QyHKIMA. OnHocTopoHHue mnpeaensl. OOmue mpaBWwiia HAXOXKACHUS INPEAeIoB
¢byHkuuu. 3amevarenpHble Ipenesbl. beckoHedHO Manble U OECKOHEYHO OOJbIIMe (PYHKIHU.
CpoiicTBa (yHKIMII HENpephIBHBIX B TOYKE M Ha OTpe3Ke. DJIEMEHThl TeOpud (QYHKUMHA U
(YHKIIMOHATILHOTO aHAJIN3a.

Tema 3. IuddepenunpoBanue GpyHKIMH OTHON NepEeMEHHOM.

[IpousBoanas u nuddepennman. [IpousBoanas pyHkuu B Touke. ['eomerpuueckuii cMbICI
pou3BoIHON. [IpaBOCTOPOHHSS U IEBOCTOPOHHSS Npou3BoaHbIe. [IpaBuna nuddepeHnupoBaHus.
[IpouzBognas crnoxkHou (QyHKIMU. [Ipon3BOIHBIE OCHOBHBIX AJIeMEHTapHbIX (GyHKIMA. [loHsTHEe
IIPOU3BOJHBIX BBICIIMX MOPSAKOB. OJAaCTUUHOCTb M €€ CBOWCTBA. ['€OMETpUuYecKHil CMBICI
3JaCTUYHOCTH.

Tema 4. OcHoBHBIC TeopeMbl U epEeHIINATBHOT0 HCYUCICHHS.

OcHoBHbIE TEOpEMBI 0 TUPPEepEeHIUPYEMBIX (PYHKINAX U UX TPUTIOKEHUS.

Teopema depma u ee reomerpuueckuil cMmbici. Teopembl Pomra u Jlarpanxka u ux
reomerpudeckuii cMpici. [Ipasuno Jlomurans. Bospacranue n yosiBanue GyHkuuu. Jloctarodnsie
YCIIOBHS MOHOTOHHOCTH (DYHKIIHH.

Tema 5. UcciienoBanue (pyHKIMH C IOMOIIbLIO POU3BOAHOI.

Boszpacranue u yoObiBanue QyHkuuit. OxctpemyM (yHkiuu. Hanbomnbinee u HauMeHbIee
3Ha4eHus1 QyHKIuH. Beimyknocts ¢yHknmu. Toukm meperuba. AcCUMNTOTHI Tpaduka (QyHKIHH.
OOmias cxema uccienoBaHus QyHKIHMNA U TOCTpOeHUe rpaduKoB.

Tema 6. ®yHKIMH HECKOJIBKHUX NepeMEHHBbIX.

@DyHKIMH HECKOJIBKUX NIEPEMEHHBIX, UX HENPEPBIBHOCTh. YacTHBIE IPUpAILCHNS U YaCTHBIE
npousBonHee. Juddepenmupyemocts OHIL.  IlpowsBomusie u muddepeHnmansl  GyHKIUNA
HEeCKOJIbKUX nepeMeHHbIX. [lonubiit nuddepennman. AuddepeHurpoBanne Cl0XHBIX U HESIBHBIX
¢byskumid. KacarenbHasi MIoCKOCTh U HOpMalb K MOBEpXHOCTH. [Ipon3BomHas 1O HampaBJICHHUIO.
I'papuent. IlpousBoanbie u nud¢depeHnuansl BBICIIAX MOPSJIKOB. OKCTPeMyMbl (YHKIMU
HECKOJIBKUX IIEPEMEHHBIX. Y CIIOBHBIN 3KCTpeMyM. Meroa MHoxuTenel Jlarpanxa.

Tema 7. HeonpenejaeHHbIi HHTETPaJl.

[lepBooOpa3Hass (QyHKIUS W HEONpeAeTCHHBI uHTerpays. CBOHCTBA HEONpPEIeTIECHHOTO
uHTerpana. MHTerpaiabl OT OCHOBHBIX 3J€MEHTapHbIX (GYHKUMNA. MeTon 3aMeHbl MEepeMEHHOM.
MeTox WHTErpUpOBaHUS IO 4YacTAMU. VHTErpHpOBaHWE TMPOCTEHIINX HIEMEHTAPHBIX JPOOCH.
WHTerpupoBanne HEKOTOPHIX BUIOB UppalMOHaIbHOCTEN. VIHTErpupoBaHue TPUTOHOMETPUYECKUX
¢bynkuuid. O0 HHTErpaax «HeOepyIUXCs» B IIEMEHTAPHBIX (DYHKITHSIX.

3 cemecTp

Tema 8. OnpeneneHHbIi HHTErpal.

Heonpenenennelii u omnpenencHHsli  uHTerpansl. MuterpanbHas cymma. Ilonstue



OINPEACIEHHOIO0 MHTErpaja. l'eoMeTpudyeckuil CMbICI ONpeAesieHHOro uHrerpana. OCHOBHbIE
CBOMCTBa OMNpeIerIeHHOro wuHrerpana. OIpenesleHHbld HMHTErpal € IEPEMEHHBIM BEPXHUM
npenenom. @opmyna Hetotona — JleiiOnuna. OCHOBHBIE METOABI BBIYMCICHHUS OIPENEICHHOTO
MHTErpana: METOJ 3aMeHbl MEPEeMEHHBIX, METOJl MHTETpUpOBaHUS MO yacTaM. [IpubmmxeHHbIe
METO/Ibl BBIYMCIICHHUS OIpPEIEICHHOr0 WHTerpaja. Bplumcienue miomaneii 1 o0beMOB Tel ¢
MOMOLIBIO OTpesieNieHHoro nuTerpana. Heco6ctBennsle nHTerpansl. HecoOCTBEHHBIE MHTETpAlIbI C
OECKOHEUHBIMU TIpeiesiaMu MHTEerpupoBaHus. HecoOCTBEHHBIE MHTErpajibl OT HEOTPaHUYEHHBIX
¢bynkuit. CXoaMMOCTh HECOOCTBEHHBIX MHTErpajioB. KpaTHble HHTErpasibl.

Tema 9. luddepenunanbHbie ypaBHeHHS.

[Tonstue muddepenunanbHoro ypaBHeHus. Juddepennuanbuple ypaBHEHHS MEPBOIO
nopsanka. Ilone nanpasnenuit. aTerpansubie kpusble. 3anaya Kommn. Teopema cymiecTBoBaHUS U
€OUHCTBEHHOCTH. JIY mepBoro mnopsaka: YypaBHEHUS C pa3JIeisIOIAMUCI TEPEMEHHBIMU,
OJTHOPOJIHbIC, JIMHEHHble W B TNONHbIX Juddepenimanax. Jlunelnsle nuddepeHnanIbHbIe
YpaBHEHHUS C MOCTOSHHBIMH Ko3(dduumentamu. CTpykTypa obmiero pemeHus. MeTon Bapuanuu
MIPOU3BOJIbHBIX TMOCTOSHHBIX Jlarpamwka. 1Y Beicmmx nopsakoB. Cucrems! auddepeHnnanbHbIX
YPaBHEHUM.

Tema 10. YncoBble U cCTeNeHHbIE PSABI.

YucnoBoii psng u ero cymma. IlocmegoBarenbHoctu U psansl. Heobxonmmoe ycnoBue
cxogumocty. CBoiicTBa cXonAmMXCsA PsNOB. JlOCTaToO4HbIE NPU3HAKM CXOIUMOCTH PSOB C
MOJIOKUTEIBHBIMU WIEHAMU: MpHU3HAK cpaBHEHUs, JlanamOepa, uHTErpaibHbId Mpu3HaK. Psajel ¢
MIPOU3BOJILHBIMU 4iieHaMH. AOCOJIOTHAsE M YCIOBHAs CXOJUMOCTb. 3HAKOUEPEIYIOIIUECS PSJIbL.
[Ipu3nak JleiOHMIIA CXOAMMOCTH 3HAKOYEpEeAYOIUXCcs psaioB. OYHKIMOHANBHBIN psii U 001acTh
ero cxonumoctH. CreneHnsle psaasl. Teopema Abens. Paguyc u mHTEpBaiI CXOIUMOCTH CTEIIEHHOIO
psana. lapmonunueckuii ananus. Psaa Teitnopa. Pasnoxenue sneMeHTapHbIX (YHKIMHA B CTENIEHHOU
pan.

4 cemecTp

PA3JIEJI 3. Teopusi BeposiTHOCTEH

Tema 1. Teopus BeposiTHOCTeli. BeposiTHOCTH ci1y4aifHBIX COOBITHI.

OcHOBHbIE TOHATUS TeopuM BeposiTHocTed. CiydaiiHele coObiTus. Ilpeamer Tteopuu
BeposiTHOCcTel. CrnydaiiHple coObiTus. OTHOCHUTENbHAs 4YacTOTa. OMIMUPUYECKUH  3aKOH
YCTOMYMBOCTH OTHOCHUTENIBHBIX 4YacToT. IIpocTpaHcTBO 3nemeHTapHBIX HCX0AOB. CirydaliHble
COOBITHS U ONEepaIy HaJl HUMH.

Knaccuyeckoe M TeoMETpHUYEcKOe OINpeNeIeHue BEPOATHOCTH CIYy4YalHOro COOBITHS.
Yacrota u BeposATHOCTb. OcHOBHBIE (DOPMYIIBI U BBIYMCIIEHUS BEPOSATHOCTEH. BeposiTHOCTHOE
pocTpancTBO. CBOMCTBA BEPOATHOCTEN. Y CIOBHAs BEpOSTHOCTL. Dopmyrna yMHOKeHH. PopMyiia
nojHo# BepostHocTH. Dopmyna baiteca.

Tema 2. IlocienoBaTe IbHOCTH UCIILITAHMIA.

HesaBucumocTts coObiTuii. [loBTOpHBIE He3aBHCcHMBIC uchbiTaHus. Cxema bepryim.
®opmyna bepuymnmu. Ilpenenbubie Teopembl Ilyaccona u MyaBpa-Jlamnaca. 3aBucuUMBIE
UCIIBITaHUS.

Tema 3. Cayuaiinble BeJHMYMHbI. YHNCJI0OBBbIC XAPAKTEPUCTHKH [UCKPETHOH M
HeNnpepbIBHOM CJIy4YallHbIX BeJTHYHH.

Cryyaiinple BeJIMYMHBI U CIIOCOOBI UX onucaHus. J{MCKpeTHas ciaydaiiHas BenuuuHa. Psj
pacnpenenenus. OyHKUUS pacnpeleneHus U ee CBoicTBAa. HempepbeiBHas ciiyyaliHas BEJIMYMHA.
IInoTHOCTH BeposTHOCTEH U ee cBoiicTBa. CBA3b ¢ PyHKLUEH pacnpeeneHus.

UucnoBble  XapakTepUCTUKM  JUCKPETHOM  CIy4alHOW  BEIWYMHBL.  YHCIOBBIE
XapaKTEPUCTUKU HENPEPBIBHOM CIIy4ailHOM BEIWYMHBI. MaTeMaTH4ecKUe OKUIAHWE U UCIEPCHS
CJly4aifHOW BEJIMYUHBI U UX CBOHCTBA. MOMEHTHI cily4yaiHbIX BennunH. Koaddumment Bapuanuu u
aCCUMETPUH, IKCLIECC.

Tema 4. OcHOBHBIE 32aKOHBI pacnpee/ieHus CIy4ailHbIX BeJMYHH.

HopmanbHblit 3aK0H pacnpeaeneHns. 3aK0H pacipeaeeHus BEpoATHOCTEH Ut pyHKIUI OT
W3BECTHBIX  CIIy4alHbIX BeIWYMH. DBakHellme CTaHZapTHBIE paCIpENeNeHUuss M UX
XapaKTepUCTUKH: OnHOMHHanbHOE, [lyaccoHa, reomeTpudeckoe, paBHOMEPHOE, MOKa3aTeJIbHOE.



Hopmanbhbiii 3akoH pacnpeaenenus. OCHOBHBIE CBOMCTBA HOPMaJIbHOTO 3aKOHA PACIIPECICHHUS.
Jlorapudmuuecku HOpManbHOE pacmpeneneHue. Pacnpesenenus, cBsi3aHHbIE ¢ HOPMAIbHBIM: C2,
Creronenta, Guiepa.

Tema 5. Cucrembl CIy4ailHbIX BeJIUYUH.

CoBMecTHOE pacrpeziesieHue CllydalHbIX BeIU4nH. DYHKIMS pacipeeeHns U IIOTHOCTh
JBYMEpHOM  ciydailHOM  BenuuyuHbl. He3aBucumocth  ciiywaliHbIX  Benu4uH. Kpurtepuu
HE3aBHCHMOCTH CIy4ailHbIX BETUYMH. Pacnipenenenue cyMmMbl HE3aBUCUMBIX CITyYalHBIX BEJIMYMH.
dopmyna CBEpTKHU. YCIOBHBIE pacrpeaeneHus. YciaoBHas (.p. W IUIOTHOCTh. Y CJIOBHOE
MaTeMaTUYeCKOe OXKUIAHWME W €ro CBOICTBA. 3aBUCUMBIE CiIydailHble BEJIMYMHBL. 3aKOH
pacnpeneneHus BeposiTHOCTeH Uisl (yHKIUN OT M3BECTHBIX ClydyalHBIX BenuuuH. KoBapuanus u
kod(durmeHT koppensauuu. Koppensius u perpeccus.

Tema 6: IlpenesibHbIE TEOPEMbI TEOPUU BEPOSITHOCTEH.

HepasenctBo YeOnimena. 3akoH 601bIux uncen u ero cienacteue. 3bU B popme UebrieBa
u bepaymu. OcoGast posib HOPMaIBEHOTO PacHpeIeNICHUs: IEHTpaIbHas Mpe/iesibHas TeopemMa.

PA3JIEJI 4. MaTemaTu4ecKkasi CTATHCTHKA.

Tema 1. MaTemMaTH4ecKkasi CTATUCTHKA.

OCHOBHBIE TIOHATHUSA U 337a4U MAaTEMATUYECKON CTaTUCTHKHU.

['enepanbHas COBOKYNMHOCTh M BBIOOpPKA. BapuanuoHHBIA psia. DMmupuueckas (QpyHKUIUS
pacnpenenenusi. Cratuctuka. [loauron yacTor u rucrorpamMmma. BeiOOpoUyHBIE XapaKTEepUCTUKH H
ux pacnpenenenue. CTaTUCTHKH, HMerolmue pacnpenenenuss €2, Crteionenta, Pumepa. Jlemma
Qdurepa.

Tema 2. CTtaTncTHYECKOE OLICHUBAHHME IIAPAMETPOB.

Toueunbie W WHTEPBAIbHBIE OLIEHKH. TOUYEYHBIE OILIEHKH HEW3BECTHBIX IMapaMeTpPOB
pacnpenenenuil. HecMmemeHHOCTb, COCTOATENBHOCTh, A(PGEKTUBHOCTh TOYEUHBIX OIEHOK.
Bri6opouHble cpenHee M aucnepcuss Kak OLEHKH. MeToj MOMEHTOB M METOJl MaKCHMAalbHOI'O
npaBaononodus. MHTepBanbHbIe OlEHKU. JloBepUTEIbHBIE HHTEPBAIBI ISl MaTeMaTHYE€CKOTO
OKUJaHUS U JUCIIEPCUU HOPMAJIBHO pacIpeieICeHHON TeHepalibHOM COBOKYITHOCTH.

Tema 3. CtaTtucTu4eckasi MpoBepKa ruimores.

OcHOBHbIE TOHSATUS TEOPUM MpOBEpKH Trunore3. IlIpoBepka rumore3 o paBEeHCTBE
MaTeMaTHYeCKUX OXuJaHuil u aucnepcuii. [IlpoBepka rumotessl o Buae pacnpenenenus. Kpurepun
[Mupcona, Kommoropoa, Mmuseca. CraTHCTHYECKHE METOJBI OOpPAOOTKH HKCIEPUMEHTATBHBIX
JTAHHBIX.

Tema 4. OcHOBBI perpecCHOHHOI0 AaHAJIN3A.

Koppemsius u perpeccus. Kpussie perpeccuu. Jluneitnas perpeccus. MeTo HAMMEHBIITUX
KBa/ipaToB. BpiOOpoUHOE ypaBHEHUE TUHENHON perpeccu. MHOKECTBEHHas JINHEHHAs! perpeccusl.
Henuneiinas perpeccus. KoppensinoHHoe OTHOIIEHHE U €r0 CBOHCTBA. MaTeMaTH4eCKHe METO b
MIPUHSATUS PEIICHUSI.

4.3. TEMATHKA IPAKTUUYECKHWX 3AHATHUI

1 cemecTp

Pasznea 1. Jluneitnas aaredpa ¢ 3jieMeHTAMM AHAJIUTUYECKO reOMeTPHH.

IIpakTnyeckas padora Nel. OCHOBHBIE ONIE€palliy Ha/l MAaTPULIAMH.

IpakTnyeckas padora Ne2. BoruucieHue onpeaeauTenei.

PasnoxxeHue onpeaenuTeneli o AIeMEeHTaM CTPOKH (cToo1a)

IMpakTuyeckasi padora Ne3. OGpaTHas MaTpHIIA.

IIpakTuyeckasi padora Ned. Pemienue cucrem nuHelHbIX ypaBHeHud Meroa Kpamepa
IIpakTuyeckasi padora NeS. Pemenue cucreM TUHEHHBIX ypaBHEHUH. MeTo1 00paTHON MaTpPHIIBI.
IIpakTuyeckass padora Ne6. Pemenune cuctem nuHeiHbIx ypaBHeHud Meton INaycca. Teopema
Kponekepa-Kanennu.

IIpakTnyeckas padora Ne7.-9. DnemMeHTH MaTPUYHOTO aHAIU3a. BEKTOpPHI U onepaliy HaJ HUMH.
BekropHble TPOCTPaHCTBA, TUHEHHBIE MPOCTPAHCTBA. DJIEMEHThI AHATUTUYECKON T€OMETPHUH.
IIpakTnyeckas padora Nel(. AnamuTuueckass reoMeTpust Ha IockocTd. CrocoObl 3aaaHus



IIPSIMOM Ha IUIOCKOCTU. B3auMHOE pacIionoKeHue MpsMBbIX.
IIpakTuyeckass paGora Nell. AnanuTHueckas reomMeTpHsi Ha IUIOCKOCTH. KpuBbeie BTOpOrO

MOps KA.
IIpakTuyeckas padora Nel2. AHanuTu4deckas reoOMeTpHUsl B POCTPAHCTBE. 3aJaHUE IJIOCKOCTH B
IIPOCTPAHCTBE.
IIpakTnyeckas padora Nel3. AnamuTuueckas reoMeTpusi B MPOCTPAHCTBE. 3a/laHue MPSIMON B
IIPOCTPAHCTBE.

IIpakTnyeckass padora Nel4. AHamuTHyeckass TeOMETpUs B MPOCTpaHCTBE. BiamMHoe
PacroJ0KEHUE NPSMBIX U TNIOCKOCTEN B TPOCTPAHCTBE.

IIpakTuyeckast padora NelS. [ToBepXHOCTH BTOPOrO MOPsAKA.

IIpakTnyeckas padora Nel6. [Iposepounas padora.

2 cemecTp

Pa3nes 2. MaremaTnyecknii anaaus u 1udgepennnanbubie ypapuenus. Jnppepennuaabuoe
U HHTerpajibHoe HcYHCcIeHHe.

IIpakTnuyeckass padora Nel-3. ®ynkuwmsa, cBoiictBa ¢yHkuuu. HenpepbIBHOCTh (QyHKIHH.
Brruucnenue npenenos GyHKIHA.

IIpakTnyeckas padora Ne4-6. [luddepenupoBanne GyHKIUN OJHON NepeMeHHON. Brruncnenue
MPOU3BOAHBIX. PDUZHYECKUI U T€OMETPUYECKUI CMBICI TPOU3BOJHOM.

IIpakTnueckas padora Ne7. OcHoBHbIE TeopeMbl nuddepeHuanbsHoro ucuucienus. [Ipasuio
Jlonurans.

IIpakTnyeckass padora Ne8-9. IIpumeHeHue NPOM3BOJHOW K MCCIEIOBAHUIO (QYHKUMH U
MTOCTPOCHUIO TPA(UKOB.

IIpakTnyeckas padora Nel(-12. OyHKIMM HECKOIBKUX NEPEMEHHBIX. YacTHbIE NMPOU3BOIHBIE
OHII. Dxctpemym OHII. YcnoBHslit skcTpemyM. MeTton muoxuTenel Jlarpanxa.

IIpakTnyeckas padora Nel3. Beruncienue unHrerpanoB. OCHOBHBIE METOJbI MHTEIPUPOBAHHUSA
HEONPEIEIICHHBIX HHTETPAJIOB. MeTo/1 3aMEHbI IEPEMEHHOM.

IIpakTnyeckas padora Nel4. Borunicienue uaterpanoB. MeTol HHTETPUPOBAHUS 110 YACTSAM.
IIpakTnyeckas pabGora NelS. Brpiuncienue wuHTerpanoB. VHTerpupoBaHue panMOHAIbHBIX
Ipobeii.

IIpakTnyeckas padora Nel6. Beruucinenue nnrerpanoB. HTerpupoBanue TpUroHOMETPUUIECKUX
GbyHKIU.

3 cemecTp

IIpakTnyeckas padora Ne 17-18. Onpenenennslii naTerpan. I'eomeTpuyeckue NpuIOKeHUs.
IIpakTnueckas padora Nel9. HecoOcTBeHHBIE HHTETPAIbI.

IIpakTnyeckas padora Ne20. Kpatnsle unterpaisl. ['eoMmeTprueckne NpuiIoKeHuUs.
IIpakTnyeckas padora Ne21-22. [luddepeHuuanvHpie ypaBHeHMs. VIHTerpanbHble KpHUBBIE.
[opsnox mauddepenunansHoro ypaBHeHus. Pemenue nuddepeHnmanbHbIX ypaBHEHUN MEpPBOToO
MopsAJKa. YpaBHEHHUS € Pa3AESIOUMMUCS EPEMEHHBIMU.

IIpakTnyeckas padora Ne23-24. Pemenune auddepeHnnanbHbpIX ypaBHEHUN MEPBOrO MOpPSIKa.
OnHOpOHBIE U JINHEHHBIE YPaBHEHUS.

IIpakTnueckas padora Ne25. Pemenne nuddepeHanbHbIX ypaBHEHUH BTOPOTO MOPSIIKA.
IpakTnyeckasi padora Ne26-27. Pemenne nudQepeHInaIbHbIX YpaBHEHHH BTOPOTO MOPSIKA.
JIuHeliHble ypaBHEHUS (OJHOPOJIHBIE U HEOJTHOPOHBIE).

IIpakTnyeckas padora Ne28. Pemenne cucrem nudhepeHInanIbHbIX YpaBHEHUH.

IIpakTuyeckass padora Ne29-32. YucnoBele M creneHHble psabl. MccienoBaHue psioB Ha
cxonuMmocTh. Pasznmokenune ¢yHknmii B creneHHOH psa. llpumeHeHne psaoB K HpUOIMKEHHBIM
BBIUNCIICHUSM.

4 cemecTtp

Pa3znen 3. Teopusi BeposiTHOCTEN.

IIpakTuyeckass padora Nel-2. Kiaccuyeckoe ompeneneHue BeEpOATHOCTH. ['eomerpuueckue
BEPOATHOCTH. DOPMYJIBI CIOKEHUS U YMHOKEHUS BEPOSITHOCTEN. Y cll0oBHAs BEpoATHOCTb. Dopmyna
nojHo# BepostHocTH. Dopmyna baiteca.

IpakTnyeckas padora Ne3. Vcnbitanus bepuyinu. [Ipenensubie Teopembl B cxeMe bepnyu.



IIpakTnyeckas padora Ne4-S. [luckperHas citydaiiHas BeanunHa. OyHKIUSA paclpeesIeHus U e
cBoiictBa. HenpeppiBHasg ciydaiiHas BelWduMHA. UYKMCIOBBIE XapaKTEPUCTUKH JIHCKPETHOU
CIIy4yalHOM BeIMYMHBI. YHUCIIOBBIE XapaKTEPUCTUKU HENPEPBIBHOM CIIy4aliHOW BEJIMYUHBI.
IIpakTuyeckas padora Ne6-7. HopmanbHbIN 3aKOH pacrpezelieHus. BaxkHelne cTraHzapTHbIE
pacrpeneneHuss W HMX XapaKTepUCTHKHM: OuHOMHUHanmbHOe, Ilyaccona, reomeTrpuyeckoe,
paBHOMEpHOE, II0Ka3aTenbHOe. OCHOBHBIE CBOWCTBA HOPMAJIBHOT'O 3aKOHA PaCIpeACICHHUS.
IIpakTnyeckas padora Ne8-9. CoBMecTHOe pacmpeneseHue CiaydailHbIX BelnuuuH. DyHKIMA
pacnpeneneHns U IUIOTHOCTh JBYMEpHOH ciyuaiiHoW BennuuHbl. KoBapuauus u kod3ppuuueHt
koppessauun. Koppensanus u perpeccus.

PA3JIEJI 4. MaTtemaTu4yeckasi CTAaTUCTHKA.

IIpakTnueckass padora Nel0. ['eHepanbHas COBOKYNHOCTh M BbIOOpKa. BapuainvoHHbIN psj.
Owmnupuueckast pyHkuus pacnpezenenus. [loJuron yactTor u rucrorpamma.

IIpakTnyeckas padora Nell-12. TodeuHble U MHTEPBAIBHBIE OLIEHKH HEU3BECTHBIX MAPaMETPOB.
MeTo1 MOMEHTOB METO] MAKCUMaJIbHOTO MPaBIONOA00MS.

IIpakTnyeckas padora Nel3-14. IIposepka runores 0 paBeHCTBE MATEMAaTUYECKUX OKUIAHUI U
nucnepcuit. [TpoBepka runotes3sl 0 BUAE pacpeaeieHus.

IIpakTnueckas padora Nel5-16. BribopouHoe ypaBHeHue TUHEWHON perpeccun. Henuneiinas
perpeccusi. KoppensannoHHOe OTHOLIEHHE.

5. NIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA AJISA
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINUXCS

*B JIAHHBIM ITYHKT BHECEHBI U3MEHEHU I OFHOBJIEHHOM JINTEPATYPHI

5.1 OcHoBHasi IMTEpaTypa

boromonos, H. B. Marematuka :  yyeObHuk gns By3oB/  H. B. boromornos,
I1. 1. Camotinenko. — 6-e uzn., mepepad. u gon. — MockBa : U3narensctBo FOpaiit, 2025. —
400 c. — (Bpicmiee oOpazoBanue). — ISBN 978-5-534-20141-3. — Tekct : 3JEKTpOHHBIA //
Oo6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/581540.

I'mcun, B.b. Maremaruka. Ilpaktuky™m: yueOHuk ans  By3oB/ B.b.Tucun,
H. III. Kpemep. — Mocksa : UznatensctBo FOpaiit, 2025. — 204 ¢. — (Beiciiee o6pa3zoBaHue). —
ISBN 978-5-9916-8785-0. — Texkct : snextponHbiid // OOpa3oBarenbHas tmiardopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/560803

boromosioB, H.B. Marematnka. 3amaum ¢ pelICHUSIMH : YYCOHUK JUIsI  BY30B /
H. B. boromonoB. — 2-e u3a., nepepad. u gom. — Mocksa : M3marensctBo FOpaiit, 2025. —
755 ¢.— (Bricmiee obOpazoBanue). — ISBN 978-5-534-16210-3. — TekcT : 2JIEKTPOHHBIN //
ObpasosarenbHas mwiatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/568498

5.2 lonoHUTEIbHAS JIUTEPATypPa

BeutomoB, E. M. Maremaruka: JOTHKAa, MHOXECTBA, KOMOWHATOPHKA : YYCOHUK IS
By30B / E. M. Beuromos, /I. B. IllupokoB. — 2-e u3a. — MockBsa : U3natensctBo FOpaiit, 2025. —
176 c. — (Bpicmee obOpazoBanme). — ISBN 978-5-534-19122-6. — Tekct : S1€KTPOHHBIA //
O6pazoBarenbHas maatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563780

XopommioBa, E. B. Briciias maremaruka. Jlekium v ceMUHaphl . y9eOHHMK JJIsI BY30B /
E. B. XopommnoBa. — MockBa : W3parensctBo  FOpaiir, 2025.— 452c.— (Beoicmiee
obpazoBanue). — ISBN 978-5-534-10024-2. — Tekct : snekrponHsd // OOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565354

5.3. Pecypcol nHGOPMAIITHOHHO-KOMMYHUKALMOHHOM ceTn « UHTEpHET)

Anpec MHTEpHET pecypca Haszeanue MHTepHeT pecypca Pexxum nocrtymna

http://intuit.ru/ HHTEepHET-YHUBEPCUTET HHPOPMAITHOHHBIX CBobOoaHbIH



http://intuit.ru/

TEXHOJIOTUH

Caiit xxypHaina « BeCTHUK KOMITBIOTEPHBIX

http://vkit.ru/ L CBOOOIHBIHI
1 THQOPMAIIMOHHBIX TEXHOJIOTHID)
CBoOomHast o01IeaoCTyHAS
http://ru.wikipedia.org/. MYJIBTUSA3bIYHAS YHUBEpCaIbHasl HHTEPHET- CBoOonHBIN

SHIMKIIOIE NS

6. METOANYECKHUE YKA3ZAHUA VI OBYUYAIOIIINXCA

HucuunnuHa «MaTemaTuka» U3ydaeTcss B TeueHHEe deThlpex cemecTpoB. [lpu
IUIAHUPOBAaHMM W OpPraHM3allMd BPEMEHH, HEOOXOAMMOr0 Ha HW3ydeHHe OOydarommMmcs
JTUCHUIUTMHBL, HEOOXO0UMO MPHUIEPKUBATHCS CIAEAYIOUINX PEKOMEHIAIUH.

B mepwox Mexmy ceccHSMH CTYACHTHI JOJDKHBI BECTH KOHCIIEKT JICKIUH, H3y4aTh
TEOPETUYECKH MaTepuad B COOTBETCTBUU C MPOrPaMMOil Kypca, BBIMOJHATH MPEAI0KEHHBIC
MperoiaBaTeNieM 3aJaHus A1l CaMOCTOSITETIbHON paboThl, TOTOBUTHCS K C/ade 3a4eTa M dK3aMeHa,
npopabatbiBasi HEOOXOIUMBIM MaTepuall COrJIACHO MEPEYHIO BOIIPOCOB IS OJATOTOBKHU K 3a4eTy U
9K3aMEHY U CIIUCKY PEKOMEH0BaHHOM JINTEPATYPHI.

Brinonnenue nabopaTopHbIX pabOT OTHOCHUTCS K YHCITy 00s3aTenbHBIX BUIOB padot. [lepen
BBITOJIHEHUEM pabOTHl HEOOXOAMMO BHUMATEIBHO O3HAKOMHUTBCS C TEOPETHUECKUM MaTEpPHAIIOM,
MIPE/ICTaBJICHHBIM B METOJMYECKUX YKa3aHMUIX K COOTBETCTBYIOIIEH nmaboparopHoii pabore. Ilpu
HEOOXOMMOCTH MOYKHO BOCIOJIB30BATHCS PEKOMEHIYEeMOW JHUTEpaTypold. B Xone BBHINOIHEHUS
paboTel HEOOXOAMMO pPYKOBOJACTBOBATHCS MOPSAIKOM BBIIOJHEHHs JIabopaTOpHOW paboThl U
yKa3aHMsIMH TpEenojaBaTess, MPU 3TOM JIOJDKHBI COOIOAThCS MpaBHia TEXHUKH OE30MacCHOCTH.
Pe3ynbpTaToM BhINONHEHUS PAOOTHI SIBISETCA OTYET, KOTOPBIA AOKEH ObITh aKKypaTHO O(pOpMIIEH
Y BBITIOJTHEH B COOTBETCTBUH C TPEOOBAHUSAMH, IPUBEACHHBIMU B METOIMYECKUX YKA3aHUSX.

B ykazanHoe mnpenonaBarereM BpeMs oOOydaromluecs 3allMIIaloT OTYEeThl. 3aluTa
MIPOBOJIUTCS B BHJIE COOECEOBAHUS IO KOHTPOJIBHBIM BOIPOCAM, NMPHUBEIECHHBIM B METOAMYECKHX
ykazanusax. Kpome Toro, mpenogaBaTesib MOKET 33J1aBaTh JAOMOJHUTENIbHbBIE BOIIPOCHI, Kacaroluecs
pe3yJabTaTOB OSKCIIEPHUMEHTa, BBIBOJIOB [0 pe3ysbTaTaM OMNBITOB U T.M. K mNpomMexyTodHOM
aTTecTalliy JIOMyCKaloTCs oOydaroliuecs, BBHINOJHHUBIINE Bce JlabopaTopHble paboThl U
3alIUTUBIIME OTYETHl MO HUM. lIpyM HaaMuuM 3aJ0JDKEHHOCTH IO J1a0opaTOpHBIM paboTam, MO
COTJIACOBAHUIO C Mperno/iaBaTeieM, BO3MOXKHA 3aMeHa pabOThI 10 BHIIOJHEHUIO OTUeTa Ha pedepar
10 TEME COOTBETCTBYIOIIETO JIAOOPATOPHOTO 3aHATHS C TIOCIEAYIONIEH €ro 3aIuTOMN.

B nocnennem cemectpe n3ydeHus JUCHUILTUHBL y4€OHBIM IJIAHOM MPEAYCMOTPEH KypCOBOM
npoekT. Ilpu momyueHun 3aganusi, HEOOXOAUMO BHHUMATEIBHO C HUM O3HAKOMUTHCS U, B Cilydae
BO3HHUKHOBEHHS BOINPOCOB, 33JaTh UX Mpernojaasarento. PerynspHoe mocerieHne KOHCYJIbTAlH,
BHUMATEJIbHOE U3yYeHHE METOJMYECKUX YKa3aHUH K BBINOJHEHHIO KYpCOBOTO MPOEKTa, a TaK Ke
cTporoe coOmtofieHrne rpaduka BBITIOJHEHHUS MPOEKTa MO3BOJUT M30€KaTh HEHYXKHBIX MPOOJIEM.
OreHka 3a KypcOBOW MPOEKT BBICTABIISIETCS IO PE3yJIbTaTaM €ro 3aIlUThI.

B TeueHue cemecTpa W BO BpeMsl CECCMU OCHOBHBIM BHJIOM IOATOTOBKH SIBJISIOTCA
caMoCTOsiTeNIbHbIe 3aHATHS. OHM BKJIIOYAlOT B ce0s H3ydeHHE BOIPOCOB, BHIHECEHHBIX Ha
CaMOCTOSITENIbHOE HW3yueHue, OQGOpMIIEHHE OTYETOB MO Ja0OpaTOpHBIM padoTaM, KypCOBOE
MIPOEKTUPOBAHHKE, & TaK K€ MOATOTOBKY K IPOMEXKYTOYHOH aTTeCTallul

Cucrematnueckas paboTa B COOTBETCTBUM C MPOrpaMMOil JUCHMIUIUHBI — YCJIOBHE
YCIICIIHOTO OCBOCHUS MaTepuaia.

MeToanyecKue peKOMEeHAAlMHU 110 00y4EeHHUI0 JIML € OrPAHMYCHHBIMH

BO3MOKHOCTAMH 310POBbSI U HHBAJIUIAO0OB
OcBoeHue JAUCHUITIIMHBI O6y‘laIOH_[I/IMI/IC$I C OIrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBbIA
MOXET OBITh OpraHru30BaHO KaK COBMCCTHO C ApPYyTHMMHU O6y‘-IaIOHII/IMI/IC$I, TaK U B OTACIIBHBIX



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

rpynmnax. [Ipeanosnaratorcs crienuanbHble YCIOBUS A1 OTy4YeHUs: 00pa30BaHUs 00YUarOIMMUCS C
OTrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI.

IIpodeccopcko-negarorn4eckuif  cocTaB 3HAKOMHUTCS C  TICHXOJIOTr0-(pH3UOIOrMUECKUMHU
O0COOEHHOCTSIMU 00YYaroIIMXCSl UHBAIUAOB M JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS,
WHAWBUIYAIbHBIMU  [pOrpaMMaMy  peadMIuTalMud  MHBaNUAOB  (mpu  Haimuuuu). llpum
HEOOXOUMOCTH OCYULIECTBIIETCS JOIMOJIHUTENbHAS TMOJJEpPKKA TPENoJaBaHUus ThIOTOPAMH,
MICUXOJIOTaMH, COLMAIbHBIMU pa0OTHUKAMHM, POLIEAITMMH MOATOTOBKY aCCUCTEHTaMH.

B cooTtBercTBHM ¢ MeTOaMYeCKUMH peKoMeHmanusMu MuHoOpHayku P® (ytB. 8 ampesns
2014 r. N AK-44/058H) B Kypce Npearoiaraercs HCIOIb30BaTh COLHUAIBHO-aKTUBHBIE U
pedeKcuBHbIE METOAbl OO0Yy4YEeHMs, TEXHOJOTHMU COIMOKYJIbTYPHOH peabuIuTalli C IEJIbIO
OKa3aHUs INOMOLIM B YCTAaHOBJIEHMM IIOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHUH C ApPYyTUMU
CTYJEHTaMH, CO3JaHUU KOM(OPTHOTO ICHUXOJIOTHYECKOro KiIuMaTa B CTYJIEHYECKOW TpyTIIe.
[Ton6op u pa3paboTKa y4eOHBIX MaTE€pHUaIOB MPOU3BOATCA C YUYETOM IPEIOCTABICHUS MaTepuaa
B pa3IU4YHBIX (QopMax: ayAHalbHOM, BU3yallbHOM, C MCIOIBb30BAHUEM CIIELHUATIbHBIX TEXHUYECKUX
CpeACTB U MH()OPMAITMOHHBIX CUCTEM.

Meauamarepuaiibl  Takke Cl€QyeT HCHOJb30BaTh W QJaNTUPOBATh C  Y4YETOM
WHAMBUAYATbHBIX 0coOeHHOCTel o0yuenus i ¢ OB3.

OcBoenne aucuumiuHel aunamu ¢ OB3 ocymiecTBisieTcss ¢ UCHOIb30BAaHUEM CPEICTB
o0yuyeHHs OOLIEr0 M  CIEUUAJBHOIO  Ha3HAueHUs (MEePCOHAIBHOTO U KOJUJICKTUBHOI'O
WCIIOJIb30BaHusA). MarepuanbHO-TEXHUUECKOe OOecleueHue IMpeaycMaTpUBaeT HpUCIOCOOIeHNe
aynuTopuil K Hy»aam aun ¢ OB3.

®dopma npoBeAeHUs aTTECTAllUU AJI CTYJEHTOB-WHBAJIUI0B YCTAHABIUBAETCS C Y4ETOM
WMHAMBUYAIbHBIX Ncuxopusnuyeckux ocobenHocreil. s crynenroB ¢ OB3 mpexycmarpuBaercs
JocTynHas popma npeaocTaBiIeHUs 3a/1aHui OLIEHOYHBIX CPEJICTB, @ UMEHHO:

® B MEYAaTHOW WJIM 3JEKTPOHHOH (hopMme (i JIMI ¢ HApYLICHUSIMU OINOPHO-ABUIaTEeIbHOIO
amnmapara);

® B eyaTHOHN GopMe WM MEKTPOHHOU (hOopME C YBEINUEHHBIM HIPU(PTOM U KOHTPACTHOCTHIO
(I ML ¢ HAPYILIEHUSIMU CIIyXa, PeUH, 3pEHHUs);

®  METOJIOM YTEHHUS aCCUCTEHTOM 3aJlaHusl BCIyX (AJIs1 JIUI] ¢ HApyILEHUSIMU 3pEHHUS).

CryneHTaM ¢ MHBQJIWJHOCTBIO YBEJIMYHMBACTCSI BpPEMsl Ha IMOATOTOBKY OTBETOB Ha
KOHTpOJIbHBIE BOMpOCHL. JlJii TakuX CTYyAEHTOB IpelycMaTpuUBaeTcst JOCTymHas Qopma
MIPEIOCTABJICHUSI OTBETOB Ha 33JaHUs, & UMEHHO:

® [HMCbMEHHO Ha OyMare Wi HabOpOM OTBETOB HAa KOMIIbIOTEpE (IJIs JIHMIl C HapyIIECHUSIMHU
cilyxa, peun);

® BBHIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTa (IS JIMLL
C HapyILIEHUSIMU OTIOPHO-/IBUTaTEJILHOTO anmapaTa);

®  YCTHO (JUIs JIMII C HAPYLIEHUSIMU 3PEHUS, OIIOPHO-/IBUTATEIBHOTO alllapaTa).

[Ipu HeoOXomuMOCTH I OOYyYaromUXCS C WHBAJIMIHOCTHIO TPOLEAYpa OLECHUBAHHS
pe3yabTaTOB 00YUYEHUSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

7. IEPEYEHb HH®OPMALMOHHBIX TEXHOJIOI' U1,
HNPOI'PAMMHOI'O OBECIIEHEHUSA U HTHOOPMALIMOHHBIX

CITPABOYHBIX CUCTEM
[Ipy npoBeneHue 3aHATUNA IO AUCHUUIUIMHE HCIIONB3YIOTCS CIEAYIONUME MpOrpaMMHBIE
IPOIYKTHI:
1. TlIpoektop;

2. Windows (11 akagqeMHYeCKUX OpraHu3anusx, aumnen3us Microsoft Imagine (panee MSDN
AA, DreamSpark);
3. Open Office (cBo6oHOE [10).

8. HEOBXOIMNMASA MATEPUAJIBHO-TEXHUYECKAS BA3A



AynuTtopust JUIsl IPOBEACHHUS 3aHATUH JIGKIMOHHOTO THWIIA, 3aHATUH CEMHHAPCKOIO THIIA,
TPYNIIOBBIX W WHAWBHIYAJIbHBIX KOHCYJBTAIMA, TEKYINIETO KOHTPOJII W TPOMEKYTOYHOU
artecrauuu (aya. b — 501).

[lepeuenb ocHOBHOrO 060pyaOBaHMs: - opucHas meOenb Ha 80 MecT, JeMOHCTPALMOHHOE
obopynoBanue: 3kpaH — 1 mwT.; npoexrop — 1 mr.; ITK — 1.

[Tomemenue s caMmocTosTeNbHOM padboThl (aya.b-609).

[Tepeuens obopynoBanus: opucHas medens Ha 20 mect, 9 TIK ¢ goctynmom B UHTepHET 1
OUOC, pemoHCTpanlMOHHOE O0OpyAOBaHHWE: MPOEKTOp — | IIT.; 9KpaH, JOCKa y4YeHWYecKas,
pabouee MecTo mpernoiaBaTes.

Pa3padoTuuk:
Kadeapa UuCyY CT. IpenogaBare/ib E.C.Ckpsduna
kadenpsl UuCy

(mecmo pabombot) (3anumaemas OOJIHCHOCb) (unuyuanvl, pamunus)
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1 [lepeyeHb KOMIIETEHIIUI ¢ YKa3aHHEM 3TaNoOB UX ()OPMUPOBAHUS B MPOLECCE OCBOEHUSA
o0pa3oBaTe/IbHOW MPOrPaMMBbI

OneHouyHBIE CpeACTBa pPa3pabOTaHBI IS OLEHKH  MPO(ecCHOHANBHBIX KOMITETCHIIU:
OIIK-1.

1. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUA 110 AUCHUIIVIMHE

[Inanupyemble pe3ynbTaThl OCBOEHHUS OCHOBHOW MNpO(hecCHOHAIBHOW 00pa3zoBaTeabHON
nporpaMMsbl (OITOIT) — koMneTeHIIMN 00yYaroIMXCs ONPENEISIOTCS TPEOOBaHUSIMU CTaHAApTa 10
HaIpaBJICHUIO TMOATOTOBKM (CHEUMAIbHOCTH) U (OPMHUPYIOTCS B COOTBETCTBUU C MaTpHLen
kommeteHrui OITOIT (Tabnuia 2)

[Tnanupyemble pe3ynbTaTbl 0Oy4eHUS MO AUCLUILUIMHE — 3HAHUSA, YMEHMS, HAaBBIKU U (WJIH)
OTIBIT JISATENILHOCTH, XapaKTePU3YIOIIUe ATAIbl (JOPMHUPOBAHUS KOMIETCHIIUI 1 00ecTieunBaroIye
JOCTHKEHHUE MJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHMs 00pa30BaTENbHOM MporpaMmbl, (GOPMHUPYIOTCS
B COOTBETCTBUU C kKapTaMu komneteHuui OITOIL.

Tabnura 1
IInanupyemMble pe3ybTaThl 00y4eHHS MO AUCHHUIIIMHE

KOI[ 1 HAMUMCHOBAHUC
KOMIICTCHIIMU

KOI[ 1 HAMMCHOBAHHUC HHAWKATOpA JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Cnoco6en npumensts | OIIK-1.1. [TpumeHsieT ecTeCTBEHHOHAYYHBIC 3HAHUS B
CCTCCTBCHHOHAYYHBIC U PO eCCUOHATBHON JEATETbHOCTH

00IIIenHKECHEPHBIE 3HAHUS,
METOAbI MATEMATHYCCKOT'O
aHaJin3a U MOACIMPOBaHUA,
TECOPETUYCCKOTO 1
SKCIICPUMCHTAJILHOT'O
HUCCIICA0BaHHuA B
podecCHOHaTLHOM
JICSITEJIbHOCTH;

2 Onucanue nmoka3areJsieil 1 KpUTepHeB OLlEHNBAHUS KOMIIETEHI[UIT HA PA3JIMYHBIX 3TaNax UX
(¢opmupoBaHus, onucaHue MIKAJ OLlEeHUBAHUSA

PesynbraThl 00ydeHus no aucuuiuinHe «MaremaTtukay HampasieHus noarotosku 09.03.01
«MHpopmaTrka M BBIUUCIMTEIbHAS TEXHUKA» OINPEAENAIOTCA I0Ka3aTeasiMU U KPUTEpUSMU
OLIEHUBaHM CPOPMHUPOBAHHOCTH KOMIIETEHIMH Ha 3Tamax UX (HOpPMUpPOBAHMS MPEACTABICHBI B
Tal1. 2.

Tabmumna 2
Martpuua cooTBeTCTBHS OLIEHOYHBIX CPe/ICTB 3aIJIAHMPOBAHHBIM pPe3y/bTATaM 00y4YeHHus

OneHouHBIE CpecTBa

Kommerenm
u Texymui KOHTPOIIb [IpoMexyTOUHBIN KOHTPOJIb (3a4ET)
OneHouHoe OnenouHoe 3auer OK3ameH
cpencrtso | CpPEeACTBO 2 (BoTIpOCHI K (Bompoch! K
(mpakTUyeckoe (mpoBepouHas 3a4yeTy) HK3aMEHY)
3a0aHus) pabota)
OIIK-1 OIIK-1.1. OIIK-1.1. OIIK-1.1. OIIK-1.1.




IToxa3aTenn U KpUTepHuu OLCHMBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIM I (IPOMEKYTOYHOI 0
KOHTPOJIs1)

Ha »tame mnpomexyTo4yHON aTTecTalluu HCHOJIb3yeTCs CHUCTEMAa OLIEHKH YCIEeBaeMOCTHU
o0yyaromuxcs, KOTopas IO3BOJISIET MpPENoJaBaTeNl0 OLEHUTh YPOBEHb OCBOEHHMsS MaTepHuala
oOyuaromumucsi. Kpurtepun oueHuBaHus CQOPMUPOBAHHOCTH IUIAHUPYEMBIX pe3yJIbTaTOB
o0yueHus (IeCKpUITOPOB) MpecTaBiIeHbl B kapTe komnerenun OITOIT.

dopma OIIEHKH 3HAHMI: OIEHKA - 5 «OTIUYHO»; 4 «XOpOUIo»; 3 «yIOBIECTBOPUTEIIBHOY; 2
«HEYJIOBIIETBOPUTEIbHO».  JlabopaTopHble  pabOThHI,  NPaKTHYECKHE  3aHATHs,  MpPAKTHKA
OLICHUBAIOTCS: «3a4eT», «He3aueT». Bo3aMOXKHO ncnob30BaHne 0aIbHO-PEUTHHTOBOM OLIEHKH.

IIxana oneHUBaHUA:
«3auyeT» — BBICTABISAETCS, €CIM CPOPMUPOBAHHOCTD 3asIBICHHBIX JECKPUITOPOB KOMIETEHIIMM Ha
51 % u Gonee OLIEHUBACTCSI HE HUXKE «YyJIOBJICTBOPUTEIBHO» MPHU YCIOBUU OTCYTCTBHSI KPUTEPHS
«HEYAOBJIETBOPUTEIbHO». BbicTaBisercs, koraa oOyd4aromuiics MOKa3bIBA€T XOPOIIWE 3HAHUS
M3YyYEHHOI'0 y4yeOHOro Marepuana; CaMOCTOSTENbHO, JIOTHYHO M IOCIENOBATEIbHO HU3JaraeT u
UHTEPIPETUPYET MaTepHalibl Y4eOHOTO Kypca; MOJHOCTBIO PACKPHIBAET CMBICI MpEiaraeMoro
BOIIPOCA; BJIaJ€E€T OCHOBHBIMU TEPMHMHAMM U MOHATUAMM U3YUYEHHOI'O Kypca; IMOKa3bIBa€T YMEHHE
MEPENIOKUTh TEOPETUUECKHUE 3HAHUS Ha MPE/IoIaraeMblil MPakKTUYECKUl OMBIT.
«OTJIMYHO» — BBICTABIISAETCS, €CIIU C(HOPMUPOBAHHOCTD 3asIBJICHHBIX JECKPUIITOPOB KOMIIETCHIIUN
85 % oOonee (B coorBercTBHM ¢ Kaptamu kommereHiuid OIIOIl) omeHwBaeTcss KpuTepUsMU
«XOpOILIO» U «OTJIWYHO», IIPU YCIOBUU OTCYTCTBUS OLIEHKH «HEYIOBJIETBOPUTEIBHO»: CTYAEHT
[OKa3ajJ [MpOYHbI€ 3HAHUS OCHOBHBIX IOJOXKEHUH (aKTHUUEeCKOro Marepuaina, yMEHHE
CaMOCTOSITENIPHO pellaTh KOHKPETHbIE MPAKTUUYECKHUE 337aYl MOBBILIEHHOW CI0XXHOCTH, CBOOOIHO
HCII0JIb30BaTh CIPABOYHYIO JIUTEPATYypy, J€laTh 0OOCHOBAHHBIE BBIBOJbI U3 PE3YJIbTATOB aHAIU3a
KOHKPETHBIX CUTYyalHii;
«Xopomo» — BBICTABISETCS, €clii C(hOPMUPOBAHHOCTD 3asIBJICHHBIX JIECKPUIITOPOB KOMIETEHIIMM
Ha 6/ % wu Gonee (B cooTBeTcTBUU ¢ KapTamu kommnereHimid OITOIT) onenuBaercss KpurepusmMu
«XOPOILIO» U OTIUYHO», IIPH YCIOBUU OTCYTCTBHUS OLICHKU «HEYIOBIETBOPUTEIBHOY, TOIYCKAETCS
OLIEHKA «YJIOBJIETBOPUTEIBHO»: OOYyUarOIIMIACS MOKa3al MPOYHbIE 3HAHHUSI OCHOBHBIX MOJOXEHUN
(hakTHYeCKOro Marepuaja, yMEHHUE CaMOCTOATEIbHO PElIaTh KOHKPETHBIE MPAKTHUECKHUE 3aJauH,
IpeyCMOTpEeHHbIe pabodell MporpaMMoi, OpHUEHTUPOBATbCS B PEKOMEH/IOBAHHOM CIpaBOYHON
JAUTEpaType, yMeeT NPaBUIbHO OLIEHUTh MOJyUYE€HHBIE Pe3yJIbTaThl aHAIN3a KOHKPETHBIX CUTYallUH;
«Y10BJIETBOPHUTEIBbHO» — BBICTABIISETCS, €CIM CPOPMHUPOBAHHOCTh 3asABJICHHBIX IECKPUIITOPOB
koMmmeTeHIMt 5/ % u Gonee (B coorBercTBUU ¢ KapTtamu kommereHuuil OIIOII) onenuBaercs
KPUTEPHUSIMH «yJOBJIETBOPUTEIBHO», «XOPOLIO» M «OTIMYHO»: OOYyYaroIMMCs MOKa3ajd 3HaHHE
OCHOBHBIX TOJIOKEHHH (DaKTHIECKOro MaTrepualia, yMEHHE MOJYYHTh C MOMOIIBIO MPETo1aBaTels
NIPaBUJIIBHOE pEIllleHNe KOHKPETHOM MPAaKTUYECKOM 3a/auM M3 YMCia MPEeJyCMOTPEHHBIX padoueit
MPOrpaMMOM, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIIPAaBOYHOM JTUTEPATYPOU;
«HeynoBiersopurteibno» «He3auer» — BbIcTaBisieTcsi, ecid CHOPMUPOBAHHOCTD 3asiBICHHBIX
JECKPUNTOPOB KOMIIETEHIMI MeHee uyeM 5/ % (B COOTBETCTBUM C KapTaMU KOMIETEHIMH
OIIOII): nmpu oTBeTe 00yYaromerocsi BHIBIIIMCH CYIIECTBEHHbIE MPOOENbl B 3HAHUSX OCHOBHBIX
MOJIOKEHUH  (PaKTHUECKOTO Marepuaja, HEyMEHHE C TOMOIIBI0 TpPEernojaBaTeist MOJyYHTh
NPAaBUIBHOE pEIlleHUEe KOHKPETHOM MPAaKTUYECKOM 3a/aud M3 YMCiIa MPEeJyCMOTPEHHBIX padoueit
MpOrpaMMoi y4eOHOM TUCIUIUINHBI.

OTBeTbl M peleHuss OOy4YaroUIMXCs OLEHHBAIOTCA MO CIEIYIOIUM OOIIUM KPUTEPUSM:
pacro3HaBaHWe TpoOJeM;  ompeAelieHHe 3HAYMMOW  WHGpOpMalMM;  aHAIUM3  Ipodiem;
apryMEHTHPOBAHHOCTb; HCIIOJIb30BAaHUE CTpAaTeruid; TBOPYECKUH TMOAXOJ; BBIBOABI;, OOIIas
IPaMOTHOCTb.

CooTBeTCTBHE KPHUTEPHEB OLIEHUBAHUS COOPMHUPOBAHHOCTH IUIAHUPYEMBIX pE3yJbTaTOB
00ydeHus (JIECKpUTITOPOB) CHUCTEMAaM OILIEHOK MPEICTABICHO B Ta0.

TaOmnuua 4
HNHTerpasibHast olieHKa



Kputepuu TpanumuonHas oleHKa BannbpHO-pedTHHTOBAs OIIEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauer 0-50
5,4,3 3aueT 51-100

OO6yuarommecst 00s13aHbI CIaBaTh BCE 3a/IaHMsI B CPOKH, YCTAaHOBJICHHBIEC TIpenoiaBaresieM. OrieHka
«YIOBIETBOPUTEILHO» MO  JUCHUIUIMHE, MOXXET  BBICTABIATBCA WM TpPU  HETOIHOU
c(hOpMUPOBAHHOCTH KOMITETEHIIUA B XOJI€ OCBOEHHUS OTIEIHHON y4eOHOW MMCIMIUIMHBI, €CITA MX
(dbopMupOBaHHE TMpeANoNaraeTcs MPOAOHKUTH Ha Ooyiee MO3MHUX dSTamax oOO0ydYyeHHs, B XOJe

W3YYEHUSI IPYTUX YUEOHBIX TUCIUIUINH.

Iloxa3zaTenu u KPUTECPHUHA OLCHKHA JOCTHKEHUI CTYACHTOM 3allJIAHUPOBAHHBIX PE3yJbTAaTOB

O0CBOCHHUA

AUCHUIIJIMHBI B X0A€ TCKYHIEr0 KOHTPOJIA U l'lpOMe)KyTOqHOi;I aTreCcTalumn

Oueniea, Kputepun
YPOBEHb
«OTIUYHOY, CryneHT moKa3all TMPOYHBbIE 3HAHUS OCHOBHBIX IMOJIOKEHUH (PAKTHUYECKOTrO
MOBBILICHHBIA | MaTepUasa, yMEHHE CAMOCTOSITEIbHO PEIIATh KOHKPETHBIE PAKTUYECKUE 3a1a4K
YPOBEHb MOBBIIIECHHON CJI0)KHOCTH, CBOOOJHO HCIOJIb30BaTh CIPABOYHYIO JIUTEPATypy,
JienaTh 000CHOBAaHHBIC BBIBOJIBI M3 PE3YJIbTATOB aHAIM3a KOHKPETHBIX CUTYaIUi
«XOPOLIOY, CryzneHT MoOKa3all TMpPOYHbIE 3HAHUS OCHOBHBIX TMOJIOKEHUH (PAKTHUECKOTrO
MMOPOTOBBIN Mareprana, YMEHUE CAMOCTOSTEIBHO pPEIaTh KOHKPETHBIC MNPAKTUYECKUE
YPOBEHb 3aauM, TPeAyCMOTpeHHble paboueil mporpaMmol, OpPUEHTHPOBATHCS B
PEKOMEHJIOBAHHOM CIPAaBOYHOM JIUTEpPAType, YMEET [MPABUIBHO OLEHUTH
MIOJIYYEHHBIE PE3YyJIbTaThl AHAJIN3a KOHKPETHBIX CUTYAIUi
«ynoBneTBOpuT | CTyICHT TOKa3ajd 3HAHWE OCHOBHBIX TOJIOKEHUH (PaKTUUIECKOro MaTepuara,
EJIBHOY, YMEHHE TMOJYyYUTh C TOMOULIBIO MPENoAABaTeNsl MPAaBWIBHOE PEIICHHE
MMOPOTOBbIN KOHKPETHOW TIPAaKTHYECKON 3aladMl W3 4HCcla MPEIyCMOTPEHHBIX paboueii
YPOBEHb IPOrpaMMoOi, 3HaKOMCTBO C PEKOMEHIOBAaHHOM CIIPABOYHOM JINTEPATypO
«ueynoBneTBop | [Ipu oTBeTe CTYIEHTA BBISBHIUCH CYIICCTBEHHBIC TIPOOEIBI B 3HAHUSIX OCHOBHBIX
UTEIBHOY, MOJIOKEHUH (haKTUYECKOTO MaTepuasia, HEyMEHHE C MOMOIIBI0 MpernoaBaTelis
YPOBEHb HE MOJYYHUTh MPABWIBHOE PEUIEHWE KOHKPETHOM MPAKTUYECKOW 3aauyd U3 YHCIIA
chopMUpOBaH | MPEAYCMOTPEHHBIX paboueii mporpaMMon yueOHON AUCIUIIIIMHBI

3 TunoBbie KOHTPOJIbHBIE 321aHUS WIH UHbIE MATEPHAJIbI, HEOOXOAMMBbIE /ISl OLIEHKHU
3HAHMHA, YMEHHMiH, HABBIKOB M (WJIM) ONbBITA [AEATEJbHOCTH, XAPAKTePU3YKIIUX ITAIbI
(opMupoBaHus KOMIETEHIIUI B IpoLecce 0CBOEHHSI 00Pa30BaTe/ILHOI MPOrpaMMbl

3.1 [lepeyeHb BONPOCOB /ISl IPOMEKYTOYHOM aTTecTAIINM (3a4€T)

Bomnpocsl k 3auety 1 cemecTp

1. Marpuusl u onepauuu Haj HuMu. [Ipumep

1. Onpenenutenu 2-ro u 3-ro nopsakoB. [Ipasuno Cappyca. [Ipumep.

2. MuHop 1 anredbpanueckoe JoNoJHeHHue. Pa3ioxkenue onpeaeauTess no crpoke / cronouy /.

3. O6parHas MaTpuia. AJTOPUTM BBIYUCIEHUS OOPATHON MaTPULIbI

4. Panr maTpuiisl. DiieMeHTapHbIe TpeoOpa3oBaHus MaTpHLbl. ba3ucHbI MUHOD.

5. OcHoBHble moHsATUS U omnpeneneHus CJIY: oIHOPOAHOCTb, COBMECTHOCTb, OIPENEICHHOCTD.




3amucek CJIY B matpuuHOii hopme.

6. Cucrema TMHEHHBIX ypaBHeHUH. MeTton oOpaTHOi MaTpulibl. [Ipumep

7. ®opmyansl Kpamepa. [Ipumep

8. MeTon nocnenoBaresbHbIX UCKIt0OUeHUH JKopaana-I"aycca.

9. UccnenoBanue cucteM JIMHENHBIX ypaBHeHul. Teopema Kponekepa- Kanemnu.

10.Cucrtema TMHEMHBIX OTHOPOAHBIX ypaBHeHUN. DyHIaMeHTanpHas cucteMa penieHui. [Ipumep
11.BexTopsl 1 JINHEHHBIE ONIEpalluy HAJl HUMHU.

12.Koopaunatel BekTopa. Pamumyc-Bektop Touku. PaccrosHme wMexay toukamu. CkansipHoe
IIPOU3BEJICHUE IBYX BEKTOPOB.

13.IloHsATHE TMHENHOTO IPOCTpaHCTBA. JINHETHAs HE3aBUCUMOCTh BEKTOPOB.

14.ba3uc nuHeiHoro nmpocTpaHcTBa. Teopema o paszinoxeHun BekTopa 1o 6asucy. [lpumep.
15.Co0OcTBEeHHBIC 3HAUCHUSI 1 COOCTBEHHBIE BEKTOPBI. XapaKTEPUCTUUECKOE ypaBHEHHE.

16. VYpaBHeHue npsMONH Ha IUIOCKOCTH. YCIIOBUS NapaUIEIbHOCTH W NEPIEHIUKYJISIPHOCTU
MPSIMBIX.

17. YpaBHEHUs1 OKPYKHOCTH U 2JUIHIICA.

18. YpaBuenue runepOo0abl 1 apaboIIbL.

19.YpaBHeHHU TUIOCKOCTH: 0011ee U TapaMeTPUIECKOe.

20. YpaBHeHHE NIPSIMOM B IIPOCTPAHCTBE

Bomnpocsl Kk 3xk3aMeHy 2 cemMecTp
. MHOecTBa U onepalnuy HajJ HUMH.
. UucnoBele MHOXeECTBa. MIHTEpBaJI, MOTYyHUHTEPBAI, OTPE3OK.
. OrpaHn4eHHbIE MHOXKECTBA, BEDXHUE U HU)KHUE I'PAHU YUCIIOBBIX MHOXKECTB.
. AbcomtoTHas BenuyuHa ynciaa. OKpecTHOCTh TOUKH.
. IlonsiTne pyHkMK 1 cnocoOs! 3aaanus. OCHOBHbIE CBOMCTBA (DYHKIIMH.
. O6parnas ¢pynkuus. CinoxHast QyHKIHSL.
. DneMeHTapHble GYHKIIUU U UX CBOICTBA.
. UucioBas 1ocien0BaTebHOCTD U €€ CBOMCTBA. 1Ipenen 4nciioBoi nociie10BaTeIbHOCTH.
. CpoiicTBa cxosmuxcs nociuenosaresnpHocTel. JleMma o qByx Munuiuonepax. Oobliiee npaBuio
HaXO0X/IEHUS MIPEIEeIOB
10.Hepasencteo bepnymm. HYucino E.
11.IIpenen ¢yukauu. OpHocTOpoHHUE Tmpenensl. OOmue mpaBuiIa HAXOXKICHUS MPEIEIOB
GbyHKIUN.
12.3ameuaTenbHbIC TTPEACIIHI.
13.beckoHedHO Malible U OECKOHEYHO OOMbIIHe (PYHKINU.
14.HenipepsiBHOCTD (hyHKIIMH. CBOMCTBA (QYHKIMI HEMTPEPHIBHBIX B TOUKE U HA OTPE3KE.
15.1IpousBoanast pyHkuuu B Touke. 'eomeTpuueckuil cMbica mpou3BoAHON. [IpaBocTOpOHHSAA U
JIEBOCTOPOHHSISI IPOU3BOHBIE.
16.I1paBuna nuddepennupoBanus. [IpouszBoanas cnoxuoit pynkuuu. [pumep.
17.IIpou3BogHBIE OCHOBHBIX AeMeHTapHBIX QyHKuui. [Ipumep. TloHsATHE MPOM3BOAHBIX BBICIINX
MIOPSAIKOB.
18.Teopema depma U €€ TEOMETPUUECKUI CMBICI.
19.Teopembl Pomis u Jlarpanka 1 ©X reOMETPUUECKUNA CMBICIT.
20.ITpaBuino Jlonurans. [Tpumep.
21.Bo3pactanue u yobiBanue GyHKIMU. JJocTaTOYHbBIE YCIOBUSI MOHOTOHHOCTH (DYHKIIUH.
22.9kcrpemyM (yHKIHH. HeoOXoaumple 1 JOCTAaTOYHBIE YCIOBUS IKCTPEMYMa.
23.BeinyknocTts QyHkiuu. Touku nepernda. ACUMOTOTHI rpaduka GyHKIUH.
24.IlepooOpa3Hasi (yHKIMS W HeOmpeaeieHHbId uHTerpan. CBOWCTBAa HEONPEIEIeHHOTO
UHTErpaa.
25.1HTerpanbl OT OCHOBHBIX 2JI€MEHTAPHBIX (DYHKITHIA.
26.MeTon 3aMeHbl iepeMeHHou. [Ipumep.
27. Metoz uHTerpupoBaHus 1o yactamu. [lpumep
28 .UnterpanbHas cymma. [lonsTue omnpeneneHHoro wuHTerpana. ['eoMeTpuueckuii  CMBICIT
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OTIpeJIeIEHHOT0 UHTErpaa.

29. OCHOBHBIE CBOMCTBA OMPEIEIECHHOI0 HHTErpaIa.

30. OmpeneneHHBI MHTETpal € MEpPEeMEHHBIM BepxXxHUM mpexaenaoM. Popmyna Helorona —
JleitOHuna.

31.0cHOBHBIE METOJbl BBIYMCICHHS OINPENEICHHOT0 HWHTErpaja: METOJ 3aMEHbl NEepEeMEHHBIX,
METOJ] HHTETPUPOBAHUS TI0 YACTSIM.

32.IIpubnrxeHHbIE METO bl BEIYUCIICHHS ONPEAETICHHOTO0 HHTErpajia.

33. Beruucnenue miomniaae u 00beMOB TeJl C TOMOIIBIO OMPEACIICHHOT0 HHTETpaia.
34.HecoOcTBeHHble uHTerpajbl. HecoOCTBeHHble HMHTErpaibl ¢ OECKOHEUHBIMU IpeneilaMu
WHTETPUPOBAHMUSL.

35. HecoOGcTBeHHBIE HHTETPAIbl OT HEOTPAHUYEHHBIX (PYHKIIUI.

36. CxoaumocTh HECOOCTBEHHBIX MHTErpasioB. [Ipu3Haku cpaBHEeHHUS.

37.11onsTHe PyHKIIMM HECKONBKHUX MepeMeHHbIX. [Ipenen u HenmpephIBHOCTh (PYHKIIUM HECKOIBKUX
MepEeMEHHBIX.

38. YacTHble npHUpaIleHus 1 YaCTHbIE IPOU3BOIHBIE.

39. Mudbdepenuupyemocts OHII. Tlonusrii nuddepeniman.

40.InddhepeHuupoBaHUE CIOXKHBIX U HESIBHBIX (DYHKITUI.

41.KacarenbHast JI0CKOCTh U HOPMAaJIb K MOBEPXHOCTH.

42 IlpousBoHast 0 HAaNpaBJIeHUIO. I'paTueHT.

43 .I1pousBoaHble U AuddepenHnnans Beicux nopsakos. @opmyna Teiinopa.

44 OxcTpeMyMbl (YHKLIMM HECKOJIBKMX IepeMeHHbIX. Heo0xoanMoe W J0CTaTOYHOE YCIOBUS
CYIIECTBOBAHUS IKCTPEMYMa.

45.Y cnoBHbIM 3kcTpeMyM. Meton MHOXkUTENEN Jlarpanxka.

Bomnpocsl k 3auety 3 cemecTp
1. JIBoifHOM MHTETpal U €r0 OCHOBHBIE CBOWCTBA. BhIunciaeHe JBOMHBIX HHTErPajIoB.
2. Ilonarue nuddepenmansHoro ypaBHeHus. MHrerpanbhele kpusble. 3agaya Komm. OOmee n
yacTHOe peuieHue Y.
3. AY ¢ pazpensrommumucs nepeMeHHsIMU. [Ipumep.
4. 1V B nonsbix qudpdepenunanax. [Tpumep.
5. JInnenHble OQHOPOAHBIE U HEOAHOPOAHbIE 1Y
6. YucnoBoit psang u ero cymma. CxoauMmMocTh 4YHCIOBBIX psanoB. HeoOxomumoe ycioBue
cxogumocTd. CBOMCTBA CXONALIMXCS PSIIOB.
7. Ilpu3Haky CpaBHEHUS CXOJUMOCTH Psifia C TIOJIOKUTEIbHBIMH YJICHAMH.
8. JlocTaTOYHbBIE IPU3HAKU CXOJAUMOCTH PALOB C IOJOKUTEIbHBIMU YJICHAMM.
9. Pa1pl ¢ mpon3BOIBHBIMU YjieHaMHU. AOCOJIIOTHAS U YCIOBHAs CXOUMOCTb.
10.3nakouepenyrommecs. [Ipuznak JleiiOHMIIA CXOJMMOCTH 3HaKOUEPETyIOIUXCS PSJIOB.
11.Crenennslie psabl. Teopema Abens. Paanyc v nHTEpBaJl CXOAUMOCTH CTETIEHHOTO pAJa.
12.Pa3noxenue QyHKuii B creneHHOU psia. Psg MakiopeHa.
13.Pa3noxxenne B crenenHoit pan ¢ymkowmii f(x)= 1/ (1-x) u f(x)= 1/ (1+x). Pasnoxenue B
creneHHol pan dynkmii f(x)= ex u f(x)=lg(x).

3.2 IlepeyeHb BONPOCOB /ISl IK3aMeHAa

Bomnpocsl k 3xk3ameny 4 cemecTp
1. IIpocTpaHCTBO AIIeMEHTapHBIX UCX00B. CirydaiiHbIe COOBITHS M OTICpAlliy HAJl HUMHU.
2. Knaccuueckoe onpezenenue BepositTHocTU. CBolicTBa BepositHOcTel. [Ipumep.
3. Pazmenenusi, coueranusi, nepectaHoBku. CBONCTBA COUETAHUIA.
4. I'eomeTpuueckoe onpeaesieHne BeposiTHOCTH. [Ipumep.
5. VYcnoBHas BeposTHOCTh. OOOCHOBaHWE (GOPMYIBI YCIOBHOW BEPOSTHOCTH B KIACCHYECKOM
cinydae. @opmynia YMHOKEHHUS BEpOSITHOCTEeH. HezaBUCUMOCTh COOBITHIA.
6. ®opmyna nosiHOM BeposiTHOCcTH U (popmyia baiteca. [Ipumep.
7. Cxema bepnymnnu. ®opmyna bepnymnu. [Ipumep. Ilpenensubie Teopems Ilyaccona u Myaspa —



Jlamnaca.

8. CiryqaitHas qucKpeTHas BenuuuHa. Py pacnipenenenus. [Ipumep.

9. ®yHKIMA pacnpeeneHus u ee cBoictsa. [lpumep.

10. HenpepsiBHas c. B. [INOTHOCTH pacnpenesieHust BEpOATHOCTEN U €€ CBOMCTBA.

11. MaremMatndeckoe 0>)kMJJaHUE TUCKPETHOW U HEMPEPBIBHOM C. B. U €70 CBONCTBA.

12. lucnepcus U ee CBOWCTBA.

13. Mogna u Mequana pacnpenenenus. HauanpHble U [IEHTpaIbHBIE MOMEHTHI C.B.

14. JluckpeTHoe pacmpeneneHue: OwHOMHanbHOe, IlyaccoHa, TeoMeTpHUYecKoe H  UX
XapaKTEPUCTHUKH.

15. PaBHOMEpPHOE W TOKa3aTeIbHOE pacHpeieieHue U MX OCHOBHBIE XapaKTepHUCTUKH. JlemMma o
PaBHOMEPHOM pacHpeeICHUN.

16. HopmanbsHOE pacnpenesieHue U €ro XapaKTEpUCTUKHU. JIleMmMa 0 HOPMAJIBHOM pacIpeeIeHUH.
BeposiTHOCTh COOBITHH, CBSI3aHHBIX C HOPMAaJIbHBIM paclpe/ielIeHUEM.

17. IBymepHast pyHKIMS pacnpeiesieHus u ee cBoMcTBa. CBA3b C OJHOMEPHBIMU }.p.

18. Cuctema nByX AMCKpPETHBIX C.B. MaTtpuua pacnpenencHuil. CBsi3b ¢ psaaMH paclupencsieHus
OJIHOMEPHBIX C.B.

19. KoBapuanus. Koaddunment koppensiuuu 1 ero cBoiicta. KoBapuanmonHas Marpuua.

20. YcrnoBHBIE 3aKOHBI pacIpeiesIeHHus] TUCKPETHBIX U HENpephlBHBIX C.B. [loHsATHE perpeccum.
YpaBHEHHE pErpecCum.

21. YcinoBHOE MaTeMaTHUECKOE OKUAHHUE U €TI0 CBOMCTBA.

22. He3aBUCHMOCTb JUCKPETHBIX U HENIPEPBIBHBIX C.B. KpuTepuu HE3aBUCUMOCTH.

23. HepasenctBo YeobbimieBa. CrencTBue.

24. TlonsTue o 3akoHe 0OJBIINX YKces. 3aKoH OosbIIMX yucen B popme Yeodbiesa. CrnencTaue.
25. IlonsTre 0 3akOHE OOJBIINX YKCeN. 3aKOH OobIINX Yrcel B popme beprymn.

26. IlonaTne O LEHTpaJbHOM NpenesbHON Teopeme. LleHTpanpHas npenenbHas TeopeMa i
HE3aBHCHMBbIX OJIMHAKOBO PACIIPE/IEICHHBIX C.B.

27. IlonsiTue BBIOOPKHU M FeHEPaIbHON COBOKYNHOCTH. BBIOOpOUHBIH METO.

3.3 OuenouHoe cpeacTBo 1 (MpakTHYeCKUE 3aJaHUA)

1 cemecTp

Pa3nea 1. JInneitnas aaredpa ¢ 3j1eMeHTAMHM aHAJIMTHYECKON reOMeTpHH.

IIpakTnyeckas padora Nel. OCHOBHBIE OnE€palliy HaJl MAaTPULIAMH.

IIpakTnyeckas padora Ne2. Beruucienue onpeaenuTesei.

PaznoxeHnue onpenenuTeniel Mo 3JeMeHTaM CTPOKH (CToo1a)

IIpakTnueckas padora Ne3. OOpaTHast MaTpuia.

IIpakTnyeckas padora Ne4. Pemienue cucreM TMHENHBIX ypaBHeHn Metog Kpamepa
IIpakTnyeckas padora NeS. Pemenue cuctem TMHEHHBIX ypaBHEHUH. MeToa 00paTHON MaTpHIIHI.
IIpakTuyeckass padora Ne6. Pemenune cuctem nuHeilHbIX ypaBHeHuM Meton [Maycca. Teopema
Kponekepa-Kanemnn.

IIpakTyeckas padora Ne7.-9. DnemMeHTHI MAaTPUYHOTO aHAIU3a. BEKTOPHI U onlepanyiy HaJ HUMH.
BexTopHble IPOCTpaHCTBA, JIMHEHHBIE TPOCTPAHCTBA. DJIEMEHTHI aHAIMTUYECKON T€OMETPUH.
IIpakTnueckas padora Nel(). AnanmuTuueckas reoMeTpus Ha rmiiockocTd. CrocoObl 3aaaHus
NpAMON Ha TVIOCKOCTU. B3anmMHOE pacnonoKeHue npsiMbIX.

IIpakTnyeckas padora Nell. AnanuThueckas TIeoMETpUs Ha IUIOCKOCTU. KpuBbie BTOpOro

MopsiIKa.

IIpakTuyeckas padora Nel2. AHanuTudeckas reOMeTpHUsl B MPOCTPAHCTBE. 3aJaHUE MJIOCKOCTH B
IIPOCTPAHCTBE.

IpakTnyeckas padora Nel3. AnanuTuyeckass reoMeTpusi B MPOCTPAHCTBE. 3ajaHUE MPsIMOM B
MIPOCTPAHCTBE.

IIpakTnyeckass padora Nel4. AHanmuTuyeckass TeOMETpUs B TNPOCTpaHCTBE. BiauMHoe
PacCIOJIOKEHUE PSIMBIX U TIIOCKOCTEH B MPOCTPAHCTRE.
IpakTnyeckas padora NelS. [loBepxHOCTH BTOPOTO MOPsIKA.



IIpakTnyeckas padora Nel6. [Iposepounas padora.

2 cemecTp

Pa3nes 2. Marematnyecknii anaaus u nudgepenunanbibie ypapaenus. Jnppepenuuanbuoe
U HHTerpajibHoe HcYHCcIeHHe.

IIpaktnuyeckass padora Nel-3. ®ynkuwmsa, cBoiictBa ¢yHkuuu. HenpepbIBHOCTh (QYHKIHH.
Brruucnenue npenenos GyHKIIMA.

IIpakTnyeckas padora Ne4-6. luddepennmpoanre GyHKIMM OHON nepeMeHHOH. Brrancnenue
MPOU3BOAHBIX. DUZNUYECKUN U TEOMETPUUECKUN CMBICT TPOU3BOTHOM.

IIpakTnyeckass padora Ne7. OcHOBHbIE TeopeMbl nuddepeHanbHoro ucuucienus. [Ipasuio
Jlonurans.

IIpakTnuyeckass padora Ne8-9. IIpumeHeHue NPOM3BOIHOW K MCCIEIOBAHUIO (QYHKUMH U
TTOCTPOCHUIO TPA(UKOB.

IIpakTnyeckas padora Nel(-12. OyHKIMM HECKONBKMX NEPEMEHHBIX. YacTHBIE MPOU3BOIHBIE
OHII. Dxctpemym OHII. YcnoBHslil skcTpemyM. MeTton muoxkuTenel Jlarpanxa.

IIpakTnyeckas padora Nel3. Beruncinenue unHrerpanoB. OCHOBHBIE METOJIbI MHTEIPUPOBAHUSA
HEOIPEIETICHHBIX HHTETPajIoB. MeTo ] 3aMeHbI IEPEMEHHOM.

IIpakTnyeckas padora Nel4. Borunicienue uHterpanoB. MeTox HHTETPUPOBAHUS 110 YACTSAM.
[IpakTnyeckas padGora NelS. Beiuncienue wuHTerpanoB. VHTerpupoBaHue panMOHAIbHBIX
IpoOeii.

IIpakTuyeckas padora Nel6. Beruncnenue mnTerpanos. MHTErpupoBaHre TPUTOHOMETPUUECKUX
(bYyHKIMHA.

3 cemecTtp

IIpakTnyeckas padora Ne 17-18. Onpenenennslii narerpan. I'eomerpuyeckue NpuIoKeHus.
I[IpakTnyeckas padora Nel9. HecoOcTBeHHBIE HHTErPAIbI.

IIpakTnyeckas padora Ne20. Kpatnslie unterpaisl. ['eoMeTprueckne NpuiIoKeHuUsI.
IIpakTnyeckas padora Ne21-22. Jluddepenuuanpueie ypaBHeHMs. VHTerpanbHble KpUBBIE.
Iopsnox auddepenunansHoro ypaBHeHus. Pemienue auddepeHnmanbHbIX ypaBHEHUN MEpPBOroO
MopsAJKa. YPaBHEHHUS C Pa3AESIOUIMMUCS IEPEMEHHBIMU.

IIpakTnueckas padora Ne23-24. Pemenue auddepeHunanbHbIX ypaBHEHUH MEPBOTrO MOPSIKA.
OaHOpOHBIE U JINHEHHBIE YPaBHEHUS.

IIpakTnuyeckas padora Ne25. Pemenue auddepeHnnanbHbIX ypaBHEHUH BTOPOTO MOPSIKA.
IIpakTnyeckas padora Ne26-27. Peumenue nud¢epeHnnanbHblX ypaBHEHUH BTOPOIO IMOpsKa.
JIuHeltHble ypaBHEHUS (OJHOPOIHBIE U HEOTHOPOHBIE).

IIpakTunyeckas padora Ne28. Pemenue cucrem nuddepeHmanbHbIX ypaBHCHUN.

IIpakTnyeckas padora Ne29-32. UucioBele M cTeneHHble psabl. MccnenoBaHue pszioB Ha
cXoAuMOcCThb. PaznoxeHue QyHkuuii B cTeneHHOM pan. IIpuMeHeHue psAaoB K NPUOIHMKEHHBIM
BBIUNCIICHUSM.

4 cemecTtp

Pa3znen 3. Teopusi BeposiTHOCTEH.

IIpakTuyeckass padora Nel-2. Kraccuyeckoe ompeneneHne BEpOATHOCTH. ['eomerpuueckue
BEPOATHOCTH. DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOSITHOCTEN. Y clloBHas BepoATHOCTb. Dopmyna
nojHo# BepostHocTH. Dopmyna baiteca.

IIpakTuyeckas padora Ne3. Ucnbitanus bepuymu. [Ipeaenbusie Teopemsl B cxeme beprynu.
IIpakTnyeckas padora Ne4-S. [luckperHas ciydaiiHas BenndyuHa. OyHKIUS paclpeesieHus U ee
cBoiictBa. HemnpepbiBHas ciyvaiiHass BenuuuHa. YUCIOBBIE XapaKTEPUCTUKH UCKPETHOU
CIIy4alHOM BEIMYMHBI. YNCIOBBIE XapaKTEPUCTUKH HENPEPBIBHON CITy4aliHOW BEJIMYUHBI.
IIpakTuyeckass padora Ne6-7. HopmanbHblil 3aK0H pactipezesieHus. BaxkHelne cTraHaapTHbIE
pacmpeneneHuss W HMX XapakTepUCTHKH: OWHOMHUHanmbHOe, Ilyaccona, reomeTpuieckoe,
paBHOMEpHOE, NIoKa3aTesibHOE. OCHOBHBIE CBOMCTBA HOPMAJIBHOT'O 3aKOHA PACIIPEIEICHMS.
IIpakTnyeckas padora Ne8-9. CoBMecTHOe pacmpeleseHue CiaydailHbIX BelnuyuH. DyHKuIUA
pacrpesiesieHus] U IUIOTHOCTh JIByMEpHOW ciy4aiiHoi BennuuHbl. KoBapuamuss u ko3¢ ¢uiueHt
koppemsuun. Koppensius u perpeccust.

PA3JIEJI 4. MaTtemaTu4yecKas CTATHCTHKA.



IIpakTnuyeckass padora Nel0. ['eHepanbHas COBOKYNHOCTh M BbIOOpKa. BapuainvoHHBIN psj.
Owmnupuueckast pyHkuus pacnpezenerus. [loauron yactor u rucrorpamma.

IIpakTnyeckas padora Nell-12. ToueuHble U MHTEPBAIBHBIE OLIEHKH HEU3BECTHBIX MApaMETPOB.
MeTo1 MOMEHTOB METOJ] MAKCUMaJIbHOTO MPaBIOIOA00MS.

IIpakTnyeckas padora Nel3-14. IIpoBepka runores 0 paBeHCTBE MATEMAaTUUECKUX OKUIAHUI U
nucnepcuit. [TpoBepka runoressl 0 BUAE pacpeaeieHus.

IIpakTnyeckas padora Nel5-16. BeibopouHoe ypaBHeHue TUHEWHON perpeccun. Henuneiinas
perpeccusi. KoppensannoHHoe OTHOLLIEHHE.

3.4 OuenouHnoe cpeactTpo 1 (mpoBepouHas paéora)
PA3JIEJI 1. JIuneiinasi anredpa c 3JieMeHTAMH AaHAJTUTHYECKOH reoMeTPpUH
BapuaHT npoBepo4Hoii padoThl N0 JIMHEIHOH anredpe
1. dns nannsix matpun A u B naiigure: C=2A-B, D=AB.

el 2 16 &2 1 -106
A=%4 2 17 B=% 0 37
g1 015 & -1 1g

2. BerancanTs OIIPEACIIUTECIIb

=0

3. UccnenoBaTh cucTeMy Ha COBMECTHOCTh U B CIIy4a€ COBMECTHOCTH PEILLUTH €€:
a) meronoMm Kpamepa,
6) metogom l"aycca,
B) MaTPUYHBIM METOJIOM.
i 4x, - x, =-6,
:
i 3x, +2x, +5x, =- 14,
1 x - 3x, +4x, =-19.
BapuaHT npoBepouYHoii padoThI 110 AHAJIUTHYECKON reoMeTPpHH
1. CocTaBuTh ypaBHEHHUE MPSIMOM, TPOXO/ISIICH Ye€pPe3 TOUKH A(l,- 2) u B(2,0).

2. CocTaBUTh ypaBHEHUE NPSIMOI, IPOXOIALIEH uepe3 Hauano KOOPAUHAT, €CJIM U3BECTHO, UTO
npsiMasl MapajuiespHa npsamoit 2x - 4y - 5 =0.

3. Mansl ase Touku M(4,2) u N(12,8). CocTaBuTh ypaBHEHHE OKPY>KHOCTH, AUAMETPOM KOTOPOMH
CITY>KHUT 0Tpe30K MN.

4. HanncaTp ypaBHEHHE INIOCKOCTH, IIPOXOASILEN YEPE3 TOUKY

M(4,-3,5) 1 neprneHuKyJIIpHON BEKTOPY n= (1;- 5;12).

5. CocTaBUTh KAHOHUYECKOE YPABHEHHE MPSIMOU, Tpoxoasiei yepe3 Touky My(1,-2,3) u
rapajyieabHo BeKTopy a =(-2,1,4).

PA3JIEJI 2. MaTtemaTudeckuii aHaau3 u q1uddepeHnuaibHbie ypaBHEeHHUS.

JAudpdepennuaibHoe 1 HHTEIPaJbHOE HCYUCICHHE.

BapuanT npoBepouHoii padoThI
2

1. BoruvcnuTh MHTErpas C‘{x + 4)flx
1
2. Haiiti momass GUrypsl, orpaHMueHHON MuEuAME y =4- x|y =3
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpaIIEHHEM BOKPYT OCH OX (PUTYpBI, OrpaHHYEHHOMN
maadamu: y =2- x>,y =0 ,x30
1

v Y 1
4. BerunciuTh HeCOOCTBEHHBII HHTErpal ()—dx
X
0

0 3x
5. Berumcnuts unTerpan () dx dx - y)iy

-2 x



6. 3aMEHUTD NOPSOK MHTETPUPOBAHMSI B IBOTHOM MHTETpajle

2 x+42 1 - x?
1) O of(x,y)dy 2) Ol (‘)f(x,y)dy
-1

b
x? -1 -1
7. Haiiti nnomaas GUrypbl, OrpaHU4eHHON JIMHUSAMU: ) =sin X y =0

PA3JIEJI 3-4. Teopusi BepositHOcTeil. MaTeMaTu4ecKkasi CTATUCTUKA.
BapuaHnTt nposepo4Hoii padoThl
1. CkonbKMMHU crIoco0aMH MOKHO BBIOpATh ABYX JEKYPHBIX U3 IPyNIlbl B 24 yenoBeka?

2. B rpynne 15 geBymek u 11 napueit. CoyuyaitHbiM 00pa3oM BHIOMpAIOT OJHOTO cTyneHTa. KakoBa
BEPOSITHOCTB, YTO ITO IOHOIIA?

3. Ha kaproukax HamucaHbl OYKBHI M, a, T, €, M, a, T, U, K, a. KapTouku mepeMemmnBarOTcs u
packiiaabpiBatoTcs B psijl. KakoBa BeposITHOCTb, YTO MPU ATOM MOJIYUYUTCS CIOBO MareMaThka?

4. Tpu crpenka HE3aBUCHMO APYT OT Jpyra CTPEJSIOT MO Leidu. BeposTHOCTh momagaHus Jis
nepsoro crpeinka pasHa 0,75; nns Broporo — 0,8; mis tpersero — 0,9. HailTH BEpOSATHOCTB TOTO, YTO
BCE TPU CTPEIKa OJTHOBPEMEHHO MOMAIYT B LEb.

5. CnopTcMeH CTpenseT 1o MUlleHu. BeposaTHoCTh nmonagaHusl B NEPBBIM CEKTOp MPHU 3TOM paBHA
0,4, a Bo BTOpOii — 0,3. KakoBa BepOsITHOCTh TOTO, YTO CIIOPTCMEH TIOMAJIET B OAWH U3 CEKTOPOB?

1. Ilpu mexaHuyeckoil 0OpabOTKe CTAaHOK OOBIYHO paboTaeT B ABYX pEXHMMax: pPeHTaOElIbHOM U
HepeHTabenbHOM. PeHTabenbHblil pexkxum HaOmogaercss B 80% w3 Bcex ciydaeB paboOTHI,
HepeHTaOenbHbli — B 20%. BeposTHOCTh BbIXOAA M3 CTPOs 32 BpeMs t paboThl B peHTA0EIbHOM
pexume paBHa 0.1, B HepentabenpHOM — 0,7. HailTu BEpOSITHOCTH BBIXOJla CTaHKa U3 CTPOS 3a
BpeMst t
2. BeposTHOCTh momajaHus B MUIIEHb MPU OJHOM BBICTpeNie A JaHHOro crpenka 0,7 u He
3aBUCHUT OT HOMepa BrIcTpeina. HailTu BEpOsSTHOCTD TOr0, YTO IPH 5 BBICTPENIaxX MPOU30HIET POBHO
2 momagaHus B MUIIECHD.
3. BeposTHOCTb nosiBiieHUs coObITHs paBHA 0,7 B kKaxa0M U3 2100 He3aBUCUMBIX HCIIBITAHUI.
Haiitu BeposiTHOCTD nosiBiieHus: coObITHs He MeHee 1470 u He 6omee 1500 pas.
4. TuckpetHad ¢.B. X 3a71aHa 3aKOHOM pacIpeIeIcHUs
Tpebyercs:

1) mocTpouTh QPYHKIUIO pacipeaeaeHus,

2) HaliTH MaTeMaTUYECKOE 0XKHJIaHUE,

3) mony,

4) nucriepcuto,

5) cpenHee KBaipaTUYECKOE OTKJIOHEHHE,

6) KO3 PUITUEHT BapUaIiH,

7) k03¢ pUIIHEHT aCUMMETpPHUHU.

X1 412101214
P|03]?]01]0,1]0,1

5. HenpepsiBHas ¢.B.X 3a7aHa MIOTHOCTBIO paciipeieieHus BeposTHocTel. Tpedyetcs:
1) BeuMCIUTH KOHCTAHTY C
2) navitu M[X] u D[X]
3) Haiitu BepoaTtHocTb P (a < x < D)

. 10, xI [2;4]

X) =j "
}3ch, x| [2;4]
a=2; ub=3

6. HenpepriBHas ciayvaiiHas BeJIMYMHA MMEET HOpPMalIbHOE pacipejeneHue. Ee MaTtemaTuueckoe



OXXMJaHue paBHO M _, cpellHee KBaJpaTH4eCKOe OTKIOHEHHE paBHO S . HaliTu BeposTHOCTB TOTO,

4TO B PE3YJIbTATC UCTIBITAHUSA cnyqaﬁHa;I BCJIMYMHA TPHUMCET 3HAYCHUC B UHTCPBAJIC

(a, b).

M S

X X

a b

12 2

8 14

7. Jana Be10opka. TpeOyeTcs MOCTPOUTh paclpeAesIeHHe OTHOCUTEIBHBIX YacTOT, BapHUAIIMOHHBIN
PsiA, TIOJIUTOH YacTOT, OCHOBHBIE XapaKTEPUCTUKU BapUAIlMOHHOTO psiaa (Moay, MeAuaHy, pazMax
BapbUPOBAHUS) U MIOCTPOUTH SMIIUPUUECKYIO (DYHKIUIO paclpeaeieHusl.
10, 12, 16, 10, 10, 15, 15, 10, 11, 12.

KpuTepuu onieHkyn npoBepo4yHoii padéoTbl

Ouenka Kputepuu oreHnBaHus
«OTIUIHO OrneHKa «OTIMYHO» BBICTABISICTCS, €CIM BCE 3aJlaHUs  PEIICHBI
MOJIHOCTBIO, B TIPEJCTABIICHHOM pEIICHHH OOOCHOBAHHO TMOJyYeH
IIPABWJIbHBIN OTBET.
«Xopomioy» OneHka «XOpOIIO»  BBICTABISICTCS, €CIIA  3aJaHHS pEIICHBI

IIOJIHOCTHhO, HO HET AOCTATOYHOI'O 000CHOBAHHS WU IIpu BCPHOM
peliCcHUN OO0NMYyHICHA BBIYMUCIWUTCIIbHAA OHH/I6K3., HC BJHAOIIAA Ha
MMpaBUJIbBHYIO HOCICAOBATCIBHOCTD paCCY)K,I[eHI/Iﬁ, H, BO3MOXKHO,
npuBCAIIasg K HCBECPHOMY OTBCTY.

«yI[OBJ'ICTBOpI/ITeJ'ILHO» OI.[CHKa «YOOBJICTBOPUTCIIBHO»  BBICTABJIACTCA, C€CJIW  3aJlaHUs
PCUICHBI YaCTHUYHO
«Hey,Z[OBJ'IeTB OpUTCIBbHO» OI_ICHKE[ «HCYHNOBJICTBOPUTCIIBHO» BbICTABJISCTCA, CCIU PCIICHUA

HCBCPHEI WM OTCYTCTBYIOT

Kpurtepun koHKpeTHOr0 onieHo4HOro cpeacrsa (coriaacio [HIOJIOXKEHUTIO
0 MPOMEKYTOYHOI aTTecTauuu ody4arommuxca ByuT
10 MpOorpaMMamM BbICIIIero 00pa3oBaHus — MporpaMMam dakajaBpuara u

NporpaMMam CrlemuaJIuTeTa)

IIo utoram TCCTUPOBAHU OLICHKA 3HaHUH o6yqa10u1eroc;1 MPOU3BOAUTCA B COOTBETCTBUH CO

CIIETYIOIIUMU KPUTEPUSIMHU:

MpaBUIBHBIX 0TBETOB 0-39% — «HEyAOBIETBOPUTEIBHOY»/HE 3aUTEHOY;
MpaBUIBHBIX 0TBETOB 40-59% — «yIOBIETBOPHUTEIBHO»/«3aUTCHOY;
MPaBUIIBHBIX OTBETOB 60-79% — «XOPOII0»/«3a4TEHON;

npaBuIbHBIX OTBETOB 80-100% — «OTIAMUHO»/«3aUTEHOY.

KO,Z[ 1 HAUMCHOBAHHC
KOMIICTCHIIMN

KO,Z[ W HAMMCHOBAHHWC MHAWKATOpAa JOCTHKCHUA KOMIICTCHIIUN

OIIK-1. CniocobeH npuMeHSITh
€CTECTBEHHOHAYYHBIC U
00IIIenHKECHEPHBIC 3HAHUS,
METO/bI MATEMaTHYECKOTO
aHaJM3a 1 MOACIMPOBaHUS,
TEOPETHIECKOTO U
9KCTIIEPHUMEHTAIHLHOTO

OIIK-1.1. IlpumeHseT ecTeCTBEHHOHAYYHbIE 3HAHUS B
PO eCCUOHAITBHON JIEATETLHOCTH




UCCIIEJIOBAHUS B
npodeccuoHaIBHON
JESITENbHOCTH;

Howmep
3a/1aHMs

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET

1.

Marpuna 370...

A) MaTeMaTH4YeCKU 00bEKT, 3alIMCbIBaeMbIi B
BU/Ie PSIMOYT0JILHOI TA0TUIbI 3J1eMEHTOB
KOJIBIIA MJIM MOJIs1 (HAIPUMep, LeJbIX,
AeHCTBUTEJIbHBIX HJIM KOMILUIEKCHBIX YHCe),
KOTOPBIH NpeacTaBiisieT c000i COBOKYIMHOCTh
CTPOK U CTOJIOI0OB, HA MepeceYeHuH KOTOPbIX
HAXOASTCH €ro 3JieMeHThI

B) marematnueckuiit 00BEKT, 3aITUCHIBAEMBIN B
BU/JIE KBAJPATHOM TaOJIUILIbI, BCE AIIEMEHTHI
KOTOPOM, CTOSIIME BHE TJIABHOM AUAroHaJH,
PaBHBI HYJIIO;

C) MaTeMaTHYECKHi O0OBEKT, 3aIMChIBACMBIN B
BU/JIC KBAJPATHOM TaOJIUILIbI, 3JIEMEHTHI T1aBHON
JIMaroHaJid KOTOPOW paBHBI €IMHUILIC TTOJS, a
OCTAJIbHBIE PABHBI HYJIIO;

D) npsimoyromnbpHas TabauIa;

A

YMHOKaTh Ha YUCIIO MOXKHO:

A) 1100y MaTpumy;

B) Tonbko MaTpuily-CTpOKy;

C) TOJIBKO MaTpHUITy-CTOJIOEIT;

D) TobKO MPSMOYTOIBHYIO MATPHILY;
E) TosbKO KBaIpaTHYIO MaTpHILy.

[TepemHOkKaTh MOXKHO MaTPHULIbL:

A) moboro pa3mepa;

B) TonbKko KBaspaTHBIE MaTPHUIIBL;

C) TOJIBKO €IMHUYHBIC MaTPHIIBI;

D) MaTpuiibl Takue, YTO JeBblii COMHOXKHUTEND
HMeEeT CTOJbKO CTO0J0I0B, CKOJbKO CTPOK Y

NpaBoro COMHOKHUTEJISA.

Onpenenurenb BEIUNCIAETCS:

A) nns 110001 MaTpUIbL;

B) TonbKo A quaroHambHON MaTpHIIBI,
C) TOABKO 7151 IPSIMOYTOJIBHON MaTPHILIbL;

D) T0/1BbKO AJISt KBag![!aTHOﬁ MATpPHIIbI.

KBagparHast maTpuna ¢ HyJeBOW CTPOKON UMEET
OIIPEJEIUTEINb PABHBIN:

A)l;

B)2;

€)0;

D)-1.

TpancnoHMpoBaHHAs KBaJlpaTHAas MaTpULAa UMEET
OTIPECTUTENb:
A) paBHBIii ONIpeIeJNTEI0 HCXOAHOI




Howmep
3a/1aHMS

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET

MATPHIIbI;
B) paBnyrii 0;

C) paBHblii 1;
D) paBHbIii -1.

OOpaTHas MaTpuIia CyIIecTBYeT JIJIs:

A) 1000 MaTpHUIIbL;

B) nro6oii kBagpaTHOI MaTPUIIBL;

C) HyJIeBOI MaTPHIIHI;

D) 1106011 KBaIPATHOI HEBBLIPOKIACHHOM

MaTpHIbI.

Cucrema JIMHEHHBIX YpaBHEHUI UMEET pelleHue
TOTJa U TOJIBKO TOTJa, KOra:

A) paHr MaTpHIIbl CHCTEMBI OOJIBIIE paHTa
pacIIMPEHHON MaTPULIbI CUCTEMBI;

B) panr matpuiiel cuctemsl 00JIbIlIE paHra
pacIIMpPEHHON MaTPULIbI CUCTEMBI Ha 2;

C) paHr MaTpuIlbl CUCTEMbI MEHBIIIE paHTa
pacIIMpEeHHON MaTPULIBI CUCTEMBI Ha 1;

D) paHr MaTpHIibl CUCTEMBI MEHBIIIE PAHTa
pacIIMpPEHHON MaTPULIBI CUCTEMBI;

E) panr MaTpuubl cHCTeMbl PABEH PAHT

paciim QC]—IHOﬁ MATPUIbI CUCTEMBI.

IIpu yMHOK€HUU MaTpULbl HA OOPATHYIO K HEN
MIOJIy4aeM:

A) eIMHUYHYI0O MATPHULLY;

B) nyneByto marpuy;

C) nuaroHajabHYI0 MAaTPUILy € Pa3IMYHBIMU
JIEMEHTAaMU Ha IVIABHOW AMATrOHAJIY.

10.

Cucrema JIMHEHHBIX YpaBHEHUI Ha3bIBaETCS
OJIHOPOJIHOM, €cliv €€ IpaBasi 4YacTh:

A) paBHa HYJIEBOMY BEKTOPY;

B) otnuyna OT HyJNIEBOTO BEKTOPA,

C) mpaBast 4aCTh COCTOUT TOJIBKO M3 €IWHHII.

11.

Meton Kpamepa npuMeHnM A1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHHM, €CIIN:

A) MaTpuLia CUCTEMBI Jit00asi KBaipaTHas;

B) maTpunia cuctemMbl COCTOUT TOJIBKO U3 -1;

C) MaTpuLia CUCTEMBI COCTOUT TOJIBKO U3 €IUHMIL;

D) MaTpUuIlla CUCTEMbBI KBaJipaTHast U
HEBLIPOKIACHHAA,

12.

MatpuuHblii METOA IPUMEHHUM IS PEILICHUS
CUCTEMBI JINHEHHBIX YPaBHEHUH, €CIIH:

A) MaTpuIia CUCTEMBI JTI00as;

B) MaTpuiia cucTeMsl COCTOUT TOJIBKO U3 €UHMII;

C! MaTpUuIla CUCTEMbBI KBaJIpaTHasA U

HEBbIPOKICHHASA;
D) maTpuia cuctemsl Jr00as KBaapaTHasl.

13.

Meron ['aycca npuMeHUM U1l pEIIEHUST CUCTEMBI
JIMHENHBIX YPaBHEHUN, €CIIH:
A) MaTpuIla CUCTEMBI KBaJpaTHasl U




Howmep
3a/1aHMS

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET

HCBBIPOXKICHHAA

B) maTpuua cucreMbl J106a;

C) Matpuna CUCTEMbI COCTOUT TOJBKO U3 -1;
D) marpuiia cucteMsl J100ast KBagpaTHasl.

14.

Panr matpuie! aTo

A) KOI'/la OHH JIeXKAaT Ha MePEeCeKaroLINXCs
IIJIOCKOCTSIX;

B) xoraa ux nBoiiHOE BEKTOPHOE MPOU3BEIEHHUE
PaBHO TpeM;

C) ux cMelnanHoe MPOU3BE/ICHUE PABHO HYJIIO.

D) ux BEKTOpHOE IPOM3BEACHNE PABHO HYJIIO

15.

Bekrop — 370. ..

A) HanpaBJIEHHBIN OTPE30K NPSIMOH, T. €. OTPE30K,
UMEIOIUH JUIMHY PaBHYIO €IUHUILIE U
MI0JIO)KUTEIBbHOE HAIIPABIICHUE;

B) 310 HanpaB/1eHHBIH 0TPE30K NPSIMOId, T. €.

OTPE30K, MM eIOIIUii ONPEACTCHHYIO JINHY U

onpejieieHHOe HANIPaBJIeHHE;
C) nuHuUs KOTOpast HE UCKPUBIISETCS, HE UMEET HU

Hayasa, Hi KOHIIA, €€ MOXKHO OECKOHEYHO
MIPOIOJKATh B 00€ CTOPOHBI,

D) nuHus KOTOpasi He UCKPHUBJIISIETCS, UMEET
Hayajo, HO He MMeeT KOHIIA.

16.

JIBa BekTOpa MEPHeHIUKYISIPHBI TOTJA U TOJIBKO
TOr/a, Korjaa:

A) uX IBOHOE BEKTOPHOE MPOU3BEICHUE PABHO
HYJIIO;

B) ux ckajsipHoe Npou3BeeHNe PABHO HYJIIO;

C) ux BEKTOpPHOE MPOU3BEICHUE PABHO HYJIIO;
D) ux cKaJsipHOE IPOU3BEACHUE OTIIMYHO OT HYJIS.

17.

Tpu BexTOpa KOMIUTAHAPHBI TOTJA U TOJIBKO TOT /A,
Korza:

A) KOTJ1a OHU JIe’KaT Ha MepeceKaroIXcs
IJIOCKOCTSIX;

B) xorna ux n1BoitHOE BEKTOPHOE NMPOU3BEICHHE
PaBHO TpeM;

C) ux cMenianHoe IMMPOU3BE/ICHUE PABHO HYJIIO.

D) ux BEKTOpPHOE MPOM3BEICHUE PABHO HYJIIO

18.

OTMETUTD HECYHICCTBYIOIICC HA3BAHUC YPAaBHCHHUA
IIPSAIMOM Ha IUIOCKOCTH:

A) KaHOHMYECKOE;

B) napamerpuueckue;

C) B oTpe3kax;

D) cinnoaaibHoe.

19.

JIBa BeKTOpa KOJIMHEAPHBIE TOT1a U TOJIBKO
TOrJa, KOoraa:

A) UX BEKTOpPHOE NMPOU3BEACHHUE PABHO HYIIIO;

C) ¥X KOOPAMHATHI NPSIMO MPONOPUUOHANbHBI;
D) ux ckajisipHOe NPOU3BEACHHE OTIMYHO OT HYJIS.

20.

OpT BEeKTOPOM Ha3bIBaETCs
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A) BEKTOp HOPMUPOBAHHOT'O IIPOCTPAHCTBA, JTMHA
KOTOPOI'0 paBHa HYJIIO;

B) BEKTOP HOpDMHPOBAHHOI'O MPOCTPAHCTBA,

[UINHA KOTOPOI0 PABHA eIUHUIIE;
C) ynopsitoueHHast mapa TOYEeK €BKJIUI0BA

MPOCTPAHCTBA;
D) 3T0 HamnpaBJICHHBIN OTPE30K MPSIMOM

21.

Oob1ee ypaBHEHHE MJIOCKOCTH
A) Ax+By+Cz+D =0;

B) Ax+By+Cz+D = 1;
C) xty+ztD = 0;
D) x+y+z+1 =0

22.

Benuunna HazbiBaeTcs 6eckoHeyHo Manoi (bM)
eciu

A) eé mpenea paBeH HYJII0

B) eé npenen paBeH 6eCkOHEYHO

C) e€ mpenen paBeH KOHCTAHTE

D) eé npenen paBeH HE CYIIECTBYET

23.

Benuunna HazbiBaeTcst 6OeckoHedHO 60161101 (BB)
eclu

A) e€ npezen paBeH HYJIO

B) eé npesnena papeH 6eCKOHEYHO

C) e€ mpenen paBeH KOHCTAHTE

D) eé npenen paBeH HE CYIIECTBYET

24.

YacTHOo# npou3BOAHON (PYHKIIMH HECKOIBKUX
IIEPEMEHHBIX Ha3bIBAETCS:

A) pon3BOAHAsI OT YACTHOTO apryMEHTOB
byHKIUY;

B) npousBoHas OT Ipou3BeIeHUs apryMEHTOB
byHKIUY;

C) nmpousBoaHas OT Jorapupma 4acTHOTO
apryMeHTOB (YHKLUY;

D) nponsBoaHas or GyHKINHU NPHU YCIOBHUH,

4TO BCEC AaPryYMEHTHI KPOME OAHOI'0 OCTAIOTCH

MOCTOSIHHBIMM;
E) npou3BosnHas OT pyHKIUH [IPH YCIOBUHU, YTO
BCE apTyMEHTHI OCTAIOTCSl HOCTOSIHHBIMHU.

25.

[Tpon3BoHas GyHKUUHU ONpPEIEIACT:

A) u3MeHeHue PYHKIUH [IPH 33JaHHOM
WU3MEHEHUU apryMEHTa;

B) u3menenue aprymMmeHTa npu 3aJJaHHOM
M3MEHEeHUU (YHKIINY;

C) u3zMeHeHue aprymMeHTa npu 3a1aHHOM
3HAYeHUU (YHKILINY;

D) usmenenune pyHKIMU MIPU 3aJaHHOM 3HAYEHUU
apryMeHTa;

E) ckopocTh n3mMeHeHnne QyHKUMYU IPH
M3MEeHEHHH APTYMEHTA.

26.

Huddepenuman GpyHKIMN — 3TO:
A) nonHoe npupanieHue GyHKIMU OpU 33JaHHOM
M3MEHEHUHU apryMEHTa;
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B) xBagpat npupaieHus pyHKIUH P 3aJaHHOM
WU3MEHEHUU apryMEHTa;

C) xBaipaTHBIM KOPEHb U3 MPUPAIICHUS QYHKIUU
IIPY 3aJaHHOM M3MCHEHHUH apryMEHTa;

D) raaBHas JinHeliHasi 4YaCcTh NPUPALIEHUSA

qzyHK!!HI/I Npy 3aIAaHHOM U3MEHCHUU

APryMeHTAa.

27.

[Tpon3BogHOIM BTOPOro MOPsAKA HA3bIBACTCS:

A) KBaJpat MpOU3BOIHON MEPBOrO MOPSIIKA;

B) xopeHb kBagpaTHBIN OT MPOU3BOIHOM MEPBOTO
MOPsI/IKa;

C) npou3BOIHASA OT NPOU3BOAHOM NIEPBOrO

HopsiaKa;
D) nepBooOpa3Hast (DYHKIIHH.

28.

[MomuabM muddepeHranom GyHKIIMA HECKOIBKUX
MIEPEMEHHBIX Ha3bIBACTCSI:

A) riaBHasi JMHeHHAs YaCTh NnpupameHns
qzyHK!!I/II/I Npyu USMEHEHUU BCEX APIryMEHTOB,

B) rnaBHas nuHelHas 4acTh NPUPALCHUS
(GYHKIMU TIpU U3MEHEHUH OJHOTO U3 apTyMEHTOB;
C) rnaBHas JIMHENHHas 4acTh MPUPALICHUS
(GYHKIMU TIpU U3MEHEHUH Jiorapudma OAHOTO U3
apryMeHTOB.

29.

[TepBoobOpasnoit pynkiun y = f(x) Ha3bIBaeTCs:
A) ¢ynkuus, paBHas cymme y = f(x) + C, roe C —
MIPOM3BOJIbHAS KOHCTAHTA;

B) C f(x), rae C — mpon3BoyIbHAsI KOHCTAHTA;

C) dynkmus, paBuas cymme y = f(x) + C, rne C —
MIPOM3BOJIbHASI KOHCTAHTA;

D) dpyHkuus, npon3BoHasi KOTOPOW paBHA
3a1aHHOIl Gpynkunu (pynknun y = f(x)).

30.

Kaxnas ¢pynkuus y = f(x) umeer:
A) onmHy 11IepBO0Opa3HYI0 (PYHKIHIO;
B) poBHO 2 nepBooOpa3HbIX (QyHKIUH;

C) MHOKeCTBO 1€PBO00PA3HBIX (DYHKIIWIA.

31.

HeomnpenenennsiM naterpaiom pynkmuu y = f(x)
Ha3bIBACTCS:

A) COBOKYNHOCTB BCeX N1epB000pPa3HbIX
dbynkumn y = f(x);

B) nepBoobpa3znas Gpynkuun y = f(x);

C) cymMma Becex nepBooOpa3Hbix pyHkuuu y = f(x);
D) npou3sBeneHue Bcex NepBoOOpa3HbIX PYHKLIUU
y = f(x).

32.

ITepBooOpasHoiil pyHKIMM y = X" IBIsIETCA
byHKIHS:

A)y=nxx"!;

B) y = x™/n;

C) y = x""/(n+1);

D)y =x"X (n+1).

33.

[TepBooOpa3Hoi HyHKIMU y = a* ABJISICTCS
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byHKIHS:
A)y=a"ln a;
B)y=a*XIna;
C)y=a"Inx.

34.

[TepBooOpasuoit pyHKINH y = 1/X SBISIETCS
GyHKIMS:

A)y=1/x2;

B) y = xXIn x+x;

C) y = xXIn x+x;

D)y =1In|x|.

35.

[TepBooOpa3noit pyHKIMH y = €* sIBIIsIeTCS
byHKIuS:

A)y=e*Xlgx;

B)y=e"In e;

C)y=eXInx;

D) y =¢*/In x.

36.

MeTo 1 MIHTETpUPOBAHUS 110 YaCTSIM MTPUMCHHM
MIPU UHTETPUPOBAHUU:

A) npousBenennss QyHKIMIA;

B) cymMMBI 1 pa3HOCTH HECKONBKHUX (QYHKIUH;
C) cnoxHON QyHKINY;

D) nuHeiHOM KOMOUHAIIMY (DYHKITHH.

37.

O6miee perieHrue HEOJHOPOIHOTO JTMHEHHOTO
muddepennuansHoro ypasHenus (1Y) paBHo:
A) 001IeMy pemeHnio OTHOPOHOTO JIMHEHHOTO
ay;

B) wacTHOMY pelieHuto TMHEHHOTO
HeoJHOpoaHoro /1Y miroc mpou3BosibHas
yHKIS;

C) cymMMe 4acTHOrO penieHus1 JIMHEHHOI 0

HCOAHOPOIAHOI'0 JIY u o61iero pemieHus

JIMHEHHOro ogHopoaHoro J1Y.

38.

[IpousBoaHoit pynkuuu y = f(X) Ha3piBaeTcs:

A) npenien OTHOILIEHUS 3HaYCHUS (PYHKIIMU K
3HAYEHUIO apryMEHTa IPU CTPEMJICHUHU apryMeHTa
K HYJIIO;

B) oTtHOmIEHNE 3HaYeHNS] PYHKIMU K 3HAUEHUIO
apryMeHTa;

C) oTHo1IeHue npupaleHus QyHKIUU K
IIPUPALICHUIO APIYMEHTAa;

D) npenen orHomenus npupamedus QYHKIUH

K IIPpUPANICHUIO APDI'YMEHTA NPHU CTPEMJICHUH
HPUPAIICHUA API'YMEHTA K HYJIIO0.

39.

YacTHO# NpoU3BOAHON (PYHKIIUN HECKOIBKUX
IIEPEMEHHBIX Ha3bIBACTCS:

A) pou3BOAHAs OT YACTHOT'O apIyMEHTOB
byHKINH,

B) npousBoaHas oT mpou3BeACHUS apIryMEHTOB
byHKINH,

C) npousBoaHas OT Jorapudma 4acTHOro
apryMeHTOB (DYHKIIHH;
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D) MMpou3BoJAHas 0T glzymcmm Ipu yCJioBHUMH,

4TO BCC AapryMeHThbl KPOME OAHOT0 OCTAITCHA
NOCTOAAHHBIMM ;

E) npousBonHas oT GyHKUINHU IpU YCIOBUH, YTO
BCE API'YMEHTBI OCTAIOTCSI MOCTOSIHHBIMH.

40.

ITpon3BosHas GyHKLIUHU ONpEIEIseT:

A) u3mMeHenue GpyHKIUH U 3aJaHHOM
U3MEHEHUHU apryMeHTa;

B) u3meHneHune aprymenTa npu 3a1aHHOM
U3MEHEeHUU (YHKINY;

C) n3meHeHue apryMeHTa npu 3aJjaHHOM
3HA4eHUHU (YHKLUY;

D) u3menenne (GyHKIMU TpU 33JaHHOM 3HAYECHUU
apryMeHTa;

E) ckopocTb n3MeHeHue (PYHKIUHU NIPH
HU3MEeHEHHH APTrYMeHTA.

41.

Jduddepennman GpyHKIUN — 3TO:

A) nonHOE npuparieHne GYHKIUH IpHU 3aJTaHHOM
M3MEHEHHUU apryMeHTa;

B) xBagpaT npupamienus pyHKINU IpH 331aHHOM
M3MEHEHHUU apryMeHTa;

C) kBagpaTHBIN KOPEHB U3 MPHUPALICHUS (yHKINN
NIpY 33JJaHHOM W3MEHEHHH apTryMEeHTa;

D) rinaBpHasi JuHeHAS1 YACTh NPUPANIEHUS
(QyHKIIUM NpH 321AHHOM U3MEHEHUH

APryMeHTA.

42.

IIpon3BOHOM BTOPOTO NOPsIIKa HA3BIBACTCA:

A) KBajipaT IPOU3BOIHON MEPBOTO MOPAIKA;

B) xopeHb kBajipaTHBIN OT IPOU3BOIHON [IEPBOTO
HOPSJIKA;

C) npou3BoHAsl OT NPOU3BO/IHOM NEPBOrO

NOPSI/IKA;
D) nepBooOpa3Has QyHKIHH.

43.

[TonubM muddepeHnranom QyHKINE HECKOIbKUX
MEPEMEHHBIX Ha3bIBACTCSI:

A) rnaBHas JIMHEHHAN YaCTh IPUPALICHUS
(QVHKINY IPH M3MEHEHNH BCeX ApIYMEHTOB;

B) rnaBHas nuHeiHas yacTh NPUPAICHUS
(GYHKINY TIPU HU3MEHEHUH OJHOTO U3 apTyMEHTOB;
C) rnaBHas JIMHEHAs 4acTh NPUPAIIECHUS
(GYHKIMY TIpU H3MEHEHUH JiorapudmMa OIHOTO U3
apryMEHTOB.

44.

IlepBoobpasnoit pyHkun y = f(x) Ha3bIBaeTCs:
A) pynkuus, paBHas cymme y = f(x) + C, roe C —
MIPOM3BOJIbHASI KOHCTAHTA;

B) C f(x), rane C — npou3BoiIbHast KOHCTAHTA;

C) dynxkuus, paBuas cymme y = f(x) + C, rne C —
MIPOM3BOJIbHASI KOHCTAHTA;

D) ¢pyHKuus, NPON3BOIHASA KOTOPOii paBHA
3agaHHol QyHKIHM (yHKnmn y = f(x)).

45.

Kaxnas gynkius y = f(x) umeer:
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A) onmHy niepBo0OpazHyto yHKIHIO;
B) poBHO 2 nepBo0Opa3HbIX PYHKITHI;
C) MHOKeCcTBO 1epBO00PA3HBIX (PYHKIIHIA.

46.

CoBMeCTHBIMHU Ha3bIBAIOTCS CIy4yaiiHble COOBITH:
A) KOTOpBIE BCEr/ia IPOUCXOSIT;

B) KOTOPbI€ B €/INHUYHOM UCNIBITAHUU MOI'YT

HpOHZ}OﬁTH OTHOBPEMEHHO,
C) KOTOPBIC B CAIMHUYHOM HCIBITAHUU HEC MOTYT

IIPOU30MTH OJTHOBPEMEHHO;
D) BepoATHOCTh KOTOPBIX 3aBUCHUT OT pe3yJsibTaTa
IIPEABIAYIIETO UCTIBITAHHUS.

47.

HecoBMeCTHBIMU Ha3bIBAKOTCS CITyYaiiHbIC
COOBITUSA:

A! KOTOPbI€ B €IMHUYHOM UCHBITAHUU HE

MOLYT l'[pOH30]7[TH OITHOBPEMEHHO,
B) KOTOPBIC B CAUHUYHOM UCIBITAHHUU MOT'YT

IIPOU30MTH OJTHOBPEMEHHO;
C) xoTopsle Bceraa MpoucxXosT;
D) xoTOpbI€ HE MPOUCXOIAT HUKOTA.

48.

CymMa BEepOSITHOCTEH MOJIHOM IPpyIIbl COOBITUH
paBHa:

A) umucity Bcex cOOBITUI 3TOM IpymIbI;

B) 2;

C)-1;

D) 1.

49.

Jlst kKakoro coOBITUSI BEPOSTHOCTD paBHa 1:
A) 10CTOBEPHOrO;

B) HeB03MOXKHOTO;

C) HECOBMECTHOTO C JOCTOBEPHBIM;

D) cnywaiiHoro.

50.

Jnst Kakoro coOBITHS BEPOATHOCTH paBHa (:
A) T0CTOBEpHOTO;

B) HeBO3MO:KHOI0;

C) HECOBMECTHOTO C TOCTOBEPHBIM;

D) cnyuaiinoro.

51.

J1J1s Kakoro coObITHS BEPOSTHOCTh MOXKET OBITh
paBHa 0,3:

A) TOCTOBEpHOTO;

B) HeBo3MOKHOTO;

C) HECOBMECTHOTO C JOCTOBEPHBIM;

D) cayuaiiHoro.

52.

OTHOCUTENBHAS YACTOTA CIIYYaliHOTO COOBITHUS
MOXXET MPUHUMATh 3HAYCHUS:

A)ot-1 10+ 1;

B) ot -2 no +2;

C) ot 0 10 3;

D)or0n01;

E) oT — o0 10 + 0.

53.

BeposiTHOCTB CitydaitHOTO COOBITHSI MOYKET
HN3MCHATHCA B IIPCaACIax:
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A)ot-1 no+1;
B) ot -2 no +2;
C)or 0 1o 3;
D)or0nol;

E) oT — 00 10 + o0.

54.

YacTHOM MPOU3BOTHON PYHKITUH HECKOJIBKHIX
IIEPEMEHHBIX Ha3bIBAETCS:

A) mpoun3BoOAHAS OT YACTHOTO apTyMEHTOB
byHKIUY;

B) mpousBoHas OT Ipou3BeIeHUSI apTyMEHTOB
byHKIUY;

C) npou3BoaHast OT Joraprugma 4acTHOTO
apryMEeHTOB (YHKIIUH;

D) npounsBoaHas oT GyHKINH NPHU YCIOBHH,

4YTO0 BCC APIrYMEHTBI KPOME€ O/IHOI'0 OCTAKTCH

IOCTOAHHBIMU;
E) npousBonHas OT pyHKIIUH [IPH yCIOBHUHU, YTO
BCE apI'YMEHTBI OCTAKTCSA TOCTOSIHHBIMH.

55.

[Tpou3BoHas PYHKIUHU ONPEIEISET:

A) n3MmeHenue QyHKIMU IPU 3aJJaHHOM
M3MEHEHHUU apryMeHTa;

B) u3smeHnenue aprymeHTa npu 3aiaHHOM
M3MEHEeHUU (YHKIINY;

C) u3MeHeHue apryMeHTa IpH 3aJJaHHOM
3HAYeHUHU (YHKIINH;

D) n3menenue GpyHKIMU IpU 33JaHHOM 3HAaYEHUU
apryMeHTa;

E) ckopocth n3meHnenne QyHKIMU Ipu
H3MEHEHHH apPrYMEHTA.

56.

Huddepenunan GpyHKIIMN — 3TO:

A) monHOE TipHpanieHne (yHKIMHA IpU 33JaHHOM
U3MEHEHHUHU apryMeHTa;

B) xBagpat npupameHus pyHKIUH P 33 JaHHOM
M3MEHEHHUHU apryMeHTa;

C) xBaipaTHBIA KOpPEHb U3 MPHUPAIICHUS QYHKIIUU
IIPY 33JJaHHOM U3MEHEHHH apryMeHTa;

D) rnaBHas JuHeiHASA YaCTh NnpupameHnst
qzyHK!!I/II/I INpy 32aIAHHOM U3MEHCHHUU

aApryMeHTA.

57.

ITpon3Bo1HOM BTOPOIrO MOPSIIKA HA3bIBAETCS:

A) KBaJpat MpOU3BOIHON MEPBOrO MOPSIIKA;

B) xopeHb KBaJipaTHBINA OT IPOU3BOJHOM MEPBOTO
MOPAJIKA;

C) npou3BoIHAsA OT NPOU3BOIHON NEPBOro

NOPS/IKA;
D) nepBooOpa3Hasi (DYHKIIHH.

58.

[TomabM MU depeHranTomM yHKIIMA HECKOIBKUX
MEPEeMEHHBIX HA3bIBACTCS:

A) riaBHasi JTMHeHAs YaCTh NnpupameHnst
q;ymcgl/m NP USMECHEHUU BCEX APIrYMEHTOB,

B) rmaBHas nuHeiHas 4acTh MpUpaIieHUs
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(GYHKIMU TIPU U3MEHEHUH OJHOTO U3 apTyMEHTOB;

C) rnaBHas TMHEWHAs 4acTh MPHUPAIICHUS

(GyHKIMU TIpU U3MEHEHUH JiorapudmMa OIHOTO U3

apryMEHTOB.

59.

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

Omnpenenurenas BTOPOTO MOPSAKA paBeH
HPOM3BEAECHUIO 3JIEMEHTOB Ha TJIaBHOM
AuaroHajind MUHYC ITPOU3BCACHUC
3JIEMEHTOB Ha MOOOYHON

nuaroHasd. OnpenenureneM MaTpuLlbl
TPETHEro MOPSAIKa, UIIH ONpeAETUTEIEM
TPETHETO MOPSAIKA, HA3BIBACTCS YHUCIIO,
KOTOPOE BBIYUCISIETCS IO hopmyIie: ITo
YHCIIO IPEACTABISIET aNreOpandecKyro
CYMMY, COCTOSILIYIO U3 IIECTH CIaraeéMbIX.
B kaxmoe ciaraemoe BXOJUT POBHO 110
OJTHOMY 3JIEMEHTY U3 Ka)XXJI0i CTPOKH U
Ka)10To cronoua marpuisl. Kaxnoe
CJIaraeéMoe COCTOUT U3 MPOU3BENIECHHSI TPEX
COMHOKHTEJICH.

60.

MI/IHOp u anre6paI/IquKoe JOIIOJIHCHHUC.

Paznoxenue OMPECACIIUTEIIA 110 BJICMCHTAM CTPOKHU

WAIY CTOJIOLA.

MHUHOD 3TO OIpeeINTelNb, COCTABICHHBIIH
U3 JIEMEHTOB, COCTOSAIIMX Ha
nepeceuyeHH MIPOU3BOJIBHO BbIIETIEHHBIX k
CTPOK M K cTONOLIOB TaHHON MaTPHIIbI UITH
omnpenenutens. Anredpandeckum
JIOTIOJIHEHHEM MUHOpa MaTpUIIb
Ha3bIBAETCS €r0 AONOIHUTEIbHBIH MUHOD,
YMHOKEHHBIN Ha (-1) B cTeneHu, paBHOM
CyMMe HOMEpOB CTPOK U HOMEPOB
CTOJIOIIOB MUHOPA MATPHUIIBI.

61.

[TonsiTue 06 onpexenuTese n-ro nopsijaka. Ero

BBIYHCIICHHUC.

OnpenenureneM MaTpUIbl A
(ompenenuTeneM MOpsiAKa N) Ha3bIBACTCS
4HCII0, paBHOE ajredpanyeckoit cymme n!
cJlaraeMbIX, YJOBJIETBOPSIOIINX
CIIEYIOIIUM yCIIOBUsIM: 1) Kaxaoe
cjaraeMoe ecTh MPOU3BeICHUE N
3JIEMEHTOB MaTPHIIBI, B3ATHIX 110 OJTHOMY
U3 KQXKJIOW CTPOKH U KaXXI0TO CTONONa; 2)
criaraeMoe OepeTcsi CO 3HAKOM «ILTHOCH,
€CJIM YHCII0O MHBEPCHI B IEPECTAHOBKE
MIEPBBIX UHEKCOB COMHOXHUTENCH B YHCIIO0
WHBEPCHUH B MEPECTAHOBKE BTOPHIX
WHJICKCOB COMHOXXHTEJICH B CYMMeE Jal0T
YEeTHOE YHUCJIO.

62.

Cucrempl TMHEVHBIX ypaBHEHUNH. DOpMyJIb
Kpamepa.

Cucrema JIMHEHHBIX YpPaBHEHUN — 3TO
00BbEIMHEHNE U3 N TUHEHHBIX YPABHEHUH,
KaXJ10€ U3 KOTOPBIX COIEPKUT k
nepemeHHbiXx. Meton Kpamepa (mpaBuiio
Kpamepa) — crioco0 penieHus cuctem
JMHEHHBIX aNredpanyecKux ypaBHEHUH ¢
YHCJIOM YPaBHEHUI PaBHBIM YUCILY
HEU3BECTHBIX C HEHYJIEBBIM IJIaBHBIM
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OTIPEICIIUTENIEM MATPHIIBI KO UIIMEHTOB
cucTeMbl (IPUUYEM ISl TAKUX ypaBHEHHUH

63.

Martpuirel, ux Buabl. Onepaniuy HaJ MaTPUIIAMHU U

HUX CBOICTBA.

PCLICHHE CYIIECTBYET U CAUHCTBEHHO).
Marpuueii pasmepa M 1 gaspiBaercs
COBOKYITHOCTb YHCEN WA 00BEKTOB MHOM
MIPUPOJIbI, pA3MEIIEHHBIX B BUJE
IPSIMOYTOJIBHOM TaOJIHUIIBI B MCTPOKAX M
ncronbuax. Paznuyaror cnenyromye
OCHOBHBIE TUIIBI MaTPHII: CTPOYHAS,
cTos01eBas, NpsIMOYToJIbHAs, KBaJpaTHas,
JIMaroHanbHasi, €IMHIYHAs, HyJIeBasl,
TPaHCIIOHUPOBAHHAS.

CaoiictBa matpui:1.Cymma

(pa3HOCTB) MaTpPHUILL HE MEHSETCS €CIIU UX
MeHATh MecTamu: (A+B=B+A).
2.CoueratenbHslii 3akoH: ((A+B)+C=A+
(B+C)). 3.CnpaseanuBo
pacrnpenenuTenbHoe cBoicTBO: (k
(A+B)=kA+kB).

4.PacnipenenuTenbHOE CBOMCTBO YMHOXKEH
WSl MaTPHIIBI HA YUCIIO:
((ktm)*A=kA+mA).

5.CouerareiabHOE CBOMCTBO YMHOXKEHHS M
atpunibl Ha yrcno: ((km)*A=k (mA)).
6.CoueTaTenbHOE CBOMCTBO MPOU3BEACHUS
matpuil: ((AB)C=A (BQ)).

64.

Oo6parnas matpuna. Ee Beranciienue.

OO6parHas MaTpuIla — Takas Matpuna A -
1, Ipy YMHOKEHUU HAa KOTOPYIO

HUCXOJHasg MaTpuia A 1aét B pe3ysibTaTe
eIUHUYHYI0 MaTpuny E:

KBanpaTtHas marpuna odparuma Toraa u
TOJIBKO TOT/1a, KOT'/1a OHAa HEBBIPOKICHHAS,
T.€. €€ ONPEAENINTENb HE PABEH HYJIIO.

65.

PemreHne cucreM TMHENHBIX YPABHEHUN C
MTOMOIIIbIO 0OPATHOW MaTPHIIHI.

Pemenue cucrem TMHENHBIX
anreOpanvecKux YpaBHEHHM C
MOMOIIIBI0 00PAaTHOW MaTpHIIBI TpeOyeT
MIPEIBAPUTEIHLHOTO O3HAKOMIICHUS C TAKUM
MOHATHEM KaK MaTpudHas popma 3amnucu
CJIAY. Metoa 00paTHON MaTPHIIBI
MpeIHa3HAYEH 7S PEIICHHS TeX CHCTEM
JUHEHHBIX anreOpandecKux ypaBHEHHUH, Yy
KOTOPBIX OMPEACTUTENIb MATPUIIBI
CUCTEMBI OTJIMYEH OT HyJid. EcTecTBeHHo,
IIPH 3TOM MOAPA3YMEBAETCS, YTO MATPHIIA
CUCTEMBI KBaJipaTHa (TIOHATHE
OTIPEACTUTENS CYIIECTBYET TOJBKO IS
KBaJIpaTHBIX MaTpuill). CyTh MeTOa
00paTHOM MaTPUIbl MOKHO BBIPA3HUTh B
TPEX MyHKTAX:

1. 3amucaTh TpU MATPUIILL: MATPUILY



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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CUCTEMBI A, MATPULLY
HEU3BECTHBIX X, MaTPUILLY
CBOOOTHBIX WIeHOB B.
2. Haiitu obparnyro marpuiry A—1.
3. Hcnons3ys
paBeHcTBO X=A—1-B nonyuurs
pemenue 3anannon CJIAY.

66.

Panr matpunel. Teopema Kponekepa-Kanemu.

PaHr MaTpunpl-3TO MaKCHUMaabHOE YHCIIO
€€ JINHENHO He3aBUCUMBIX BEKTOPOB
CTOJIOIOB (MJIM BEKTOPOB CTPOK). M3 aTOrO
OIIpEEIICHUS] OUEBUTHO,

YTO PAHT MaTPULBI HE MOKET MPEBHIIIATH
KOJIMYECTBO €€ CTPOK (WJIU CTOJOIIOB).
Taxxe MOXHO MOKa3aTk, YTO CTONOIBI
(cTpOKHM) KBaApaTHOM MaTpPUIIbI JIUHEHHO
HE3aBHCHMBI TOJIBKO B TOM CIIy4ae,

€CJIM MaTPUILIA HE SIBJISIETCS] CUHTYJISIPHOM.
Teopema Kponekepa-Kanemnu. Cucrema
JMHEHHBIX alredpanyecKux ypaBHeHUN
COBMECTHA TOTJ]a U TOJIBKO TOTAA, KOIra
paHr €€ OCHOBHOM MaTpHIbl pABEH PaHTy
€€ pacCIIMPEHHON MaTpPHUILIBIL.

Cucrema umeeT €JUHCTBEHHOE PELIECHUE,
€CJIM PaHT PaBEeH YUCITy HEU3BECTHBIX, U
0EeCKOHEUHOE MHOXKECTBO PEILICHHH, eClTu
paHT MEHbIIIE YUCJIa HEU3BECTHBIX.

67.

Meron lNaycca.

Merton ["aycca mpuMeHsIOT aiis
HaXOXKJICHHS PELICHHs 0001 CuCTeMbl
JMHEWHBIX ypaBHEHUH. MeTon

I'aycca. CyTb 3TOro MeTo/1a 3aKJII04aeTcs B
IIOCJIEI0BATEILHOM UCKIIFOUEHUH
HEU3BECTHBIX U3 YPaBHEHUH IIyTEM
3JIEeMEHTapHBIX peodpazoBanuid. U
IIPUBEIECHUS ITON CUCTEMBI K
TPEYTrOJIBHOMY BHy. A 3aT€M ykKe
HaXO0XKJICHUH HEU3BECTHBIX OOPATHBIM
XO0JIOM. 3aMMChIBaTh 3TOT METO/ MOXKHO
KakK 4epe3 CUCTEMY JINHEWHBIX YPaBHECHU,
TaK U 4epe3 PacIlIupeHHYI0 MaTpUILy
JTAHHOW CUCTEMBI.

68.

Bexkrtopel. JInHeliHbIe onepanyu Hal BEKTOPAMH U

HUX CBOICTBA.

BekTop — 3T0 noHATHE U3 TUHENHOMN
anredpbl, 00BEKT, UMEIOIIHA JUTUHY U
HaIpaBJICHHUE.

JIuHeiiHbIe Onepaliuy HaJl BEKTOpaMu 00J1a
JAI0T CIAEAYIOIMMMH CBOMcTBaMu: 1) a+b
=b+ta2)(atb)+tc=a+(b+tc)3)Arl
(A2a) =A1A2a 4) (A1+A2)a=Ala+A2a5)
A(a+Db)=2Aa+Aa.
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OTH CBOHMCTBA MO3BOJISIOT

MIPOBOJIUTH OTIEPAIMH C BEKTOPOMH, KaK
9TO JIeNIaeTCsi B OOBIYHOM anredpe:
cllaraeMble MEHSIOT MECTaMU, BBOJAT
CKOOKH, TPYIIITUPYIOT, BEIHOCST 32 CKOOKH,
KaK CKaJIIpHBIC, TAK ¥ BEKTOPHBIC 00IIHE
MHOXHUTCIIN.

69.

OpTbl, IeKapToOBa cCUCTEMa KOOPIMHAT.
Pasnoxenue BekTopa 1o opTam.

Opta 3T0 BEKTOP HOPMHPOBAHHOTO
IIPOCTPAHCTBA, AJIMHA KOTOPOr'O paBHA
eaunuile. EnuHuYHBIE BEKTOpa
UCIIOJIB3YIOTCS, B YaCTHOCTH, JJIS 3aJJaHUs
HaIpaBJICeHUH B IPOCTPAHCTBE.
MHOX€eCTBO €IMHUYHBIX BEKTOPOB
o0Opasyer equHUYIHYIO cdhepy.
JlexaproBa cucrteMa KOOpAMHAT,
NpsIMOJIMHEHHAs cUCTeMa KOOPAUHAT Ha
IJIOCKOCTHU WK B IPOCTPAHCTBE, B
KOTOPOI MOJIOKEHHUE TOYKU MOKET ObITh
OIPEJIETICHO KaK €€ IIPOCKIUHU Ha
(uKcUpOBaHHbBIE TPSMBIE,
MEPECEKAOIIMECS B OJTHOM TOUKE,
Ha3bIBAEMOW HAa4ajaoOM KOOpAUHAT. DTH
MPOSKIINH

Ha3bIBAIOTCS KOOPAMHATAMU TOYKH, &
HpsiMble — OCsIMU KoopauHaT. CucreMa
opToB (WH 0a3ucHasi CUCTEMa BEKTOPOB) -
3TO CHCTEMa €JMHUYHBIX BEKTOPOB OCE
KOOpJMHAT.

70.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB. Ero
CBOMCTBA U BBIUUCIICHHE B IEKAPTOBBIX
KOOpJMHATax. Y CJIOBHE OPTOrOHAIILHOCTH
BEKTOPOB.

CKaJIIpHBIM MTPOU3BEICHUEM JIBYX
BEKTOPOB HA3bIBACTCS YMCIIO, PABHOE
MIPOU3BEICHUIO JUTHH 3THX BEKTOPOB Ha
KOCHHYC yTia Mex1y HuMH. Eciin XoTh
OJIMH U3 BEKTOPOB HYJIEBOH, TO YTOJ HE
OTIPEJIeNICH, U CKAISIPHOE TIPOU3BEICHUE T10
orpezeNieHuIo paBHO Hy0. CBOCTBA
CKaJIIPHOTO TIPOM3BEICHUS BEKTOPOB:
1.CxansipHoe npou3BeEHUE BEKTOpA
caMoro Ha ce0s Bceria 00JIbIIe Ui PaBHO
HyI10. B pe3ynbrare momydyaeTcs Hyb,
€CIIM BEKTOP PaBEH HYJIECBOMY BEKTOPY.
—a*—>a>0—-0*—>0=0

2.CkansipHO€ IPOU3BEJAECHNE BEKTOPA
camoro Ha ce0st paBHO KBaIpaTy €ro
Moayisl: —a * —a=—||a||2
3.0nepanust CKaJasipHOTO MPOU3BEACHUS
KOMMYHHUKATHBHA, TO €CTh COOTBETCTBYET
MEePEeMECTUTEIFHOMY 3aKOHY: —a * —b =
—b * —5a

4.0nepanus CKalsipHOTO YMHOKEHUS
IUCTPUOYTHUBHA, TO €CTh COOTBETCTBYET
pacupeeINTEALHOMY 3aK0HY: (—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%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://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://www.webmath.ru/poleznoe/formules_4_0.php
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* 5c=—>a%* 5c+ ob* —c
5.CoueTaTeabHbIN 3aKOH JJIsl CKAJISIPHOTO
npousBenenus: (k * —a) * -b=k * (—a
* b)

6.Ecnu ckansipHOE IPOU3BEIEHUE IBYX
HEHYJIEBBIX BEKTOPOB PABHO HYJIIO, TO ATH
BEKTOPBI OPTOTOHAIILHBI, TO €CTh
NEePIEHANKYISIPHBI APYT Ipyry: a # 0, b #
O,a*b=0<=>aJ-b

VYcioBue opTOroHaabHOCTH BEKTOPOB. JlBa
BEKTOpa a U b OpTOrOHAJIBHBI
(meprneHauKYJJISIPHBI), €CITU UX CKAISIPHOE
MIPOU3BEICHNUE PABHO HYIJIIO.

71.

BexTopHoe npousBenieHue BeKTopoB. Ero
CBOMCTBA U BBIYHMCIICHHUE B IEKAPTOBBIX
KOOpJMHATaxX. Y CJIOBHE KOJUIMHEAPHOCTHU
BEKTOPOB.

BekTopHBIM MpoU3BeI€HUEM ABYX BEKTOPO
B Ha3bIBACTCS BEKTOP, MEPIICHIUKYIISPHBIMA
000MM JTaHHBIM BEKTOpaM, U €ro AJuHa
Oyner

PaBHATHCS IPOU3BENICHUIO JUIMH ATUX BEKT
OpOB C CHHYCOM yTJjla MEXIY

JTAHHBIMU BEKTOPaMHU, a

TaK)Ke 3TOT BEKTOP C JIByMs HauaJIbHbIMU
UMEIOT TYXE OPUEHTALINIO, KaK U
JIEKapTOBa CUCTEMA KOOPAUHAT.

VY c10BUS KOJUIMHEAPHOCTH BEKTOPOB.

JIBa BexTOpa OYayT KOJUTMHEAPHBI IPU
BBITIOJTHEHUH JIFO00TO U3 3TUX YCIOBU:

1. /IBa BekTOpa a ¥ b KOJIJIMHEAPHBI, €CIIU
CYILLECTBYET YHCIIO N TAKOE, YTO

a=n-b

2. JIBa BeKTOpa KOJUIMHEAPHBI, €CIIN
OTHOILIEHUS UX KOOPJUHAT PABHBI.

N.B. YcnoBue 2 HenpUMEHUMO, €CITA OUH
13 KOMIIOHEHTOB BEKTOpa PaBeH HYJIIO.

3. JIBa BeKTOpa KOJUIMHEAPHBI, €CIIH UX
BEKTOPHOE MTPOU3BEJECHUE PABHO HYJIEBOMY
BEKTODY.

72.

CMeanHoe npousBeieHue BEKTopoB. Ero
CBOWCTBA U BBIYUCIICHHE B JEKAPTOBBIX

KOOpJMHATax. Y CJI0OBUE KOMILJIAHAPHOCTH TPEX

BEKTOPOB.

CMelIaHHbIM IMPOU3BCACHUCM BEKTOPOB a,
b ¥ ¢ Ha3bIBaETCs YUCIIO, pABHOE
CKaJISIPHOMY IIPOU3BEACHHUIO BEKTOPHOTO
IIPOM3BE/ICHUSI BEKTOPOB a M b Ha BEKTOp C.
VYcnoBus KOMIUIAaHAPHOCTH BEKTOPOB

Hns 3-x BektopoB. Tpu BekTOpa
KOMIUTaHApHBI €CJIN UX CMCIIAHHOC
MIPOU3BEICHNE PABHO HYJIIO

Jlna 3-x BexktopoB. Tpu BekTopa
KOMIUTAHAPHBI €CJIH OHU JIMHEITHO
3aBUCHMBI

Jns n BekTOpoB. BekTopa KoMILJIaHApHBI
€CII Cpe/id HUX He Oojee ABYX JTMHEWHO
HE3aBHCHMBIX BEKTOPOB

73.

YpaBHEHHE MUIOCKOCTH B HOPMaJIbHOM, BEKTOPHOM

HopwMmanbHoe ypaBHEHHE INIOCKOCTH B
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Y KOOPAMHATHOU (opme.
O6miee ypaBHeHue miiockocTH. [lonsaTue
TUIEPILUIOCKOCTH.

NIPSIMOYTOJIBHOW CHCTEME

koopauHat Oxyz onpeneiseT IIOCKOCTb,
KOTOpas yJIajeHa OT HayaJla KOOpAUHAT Ha
PacCTOSIHUE p B MOJIOKUTEIIBHOM
HaIpaBJICHUU HOPMAJIbHOI'O BEKTOPa 3TOMU

S
n = (cosa, cos . cosy)

TJTOCKOCTH . Eciiu p=0, T0
IJIOCKOCTh MPOXOAUT Yepe3 Hadyalo
KOOpJIMHAT.

[IpunsToe obIiee ypaBHEHHE TIIOCKOCTH
0OBIYHO MMeEET cheayrommi Bua: A x+B
y+C z+D= Ax+By+Cz+D = 0. Ono B
OCHOBHOM HCIIOJIB3y€TCS TOJBKO JIST 3-
MEPHOT'0 MPOCTPAHCTBA U MPSIM-HOM
KOOpJIUHATHOM cucTeMbl. Eciu 3amano
o01iee ypaBHEHHE TIOCKOCTH, U UMEETCS
NEHCTBUTEILHOE YUCIIO, HEPABHOE HYITIO.
OHO MOXET 3aJ1aTh ONPEACTICHHYIO
IJIOCKOCTh, COBITAIAIOIIYIO C UCXOIHOM,
oTpeeNsieMOil ypaBHEHHEM BBIIIE U
OTIPECITUT TOYKH TPEXMEPHOTO
npocTpancTBa. [ UmepriockocTs —
MTOAIPOCTPAHCTBO €BKIIUI0BA HITH
ad(HUHHOTO MPOCTPAHCTBA KOPA3ZMEPHOCTHU
1, TO €cTh C pa3MEpPHOCTHIO, HA CAMHHILY
MEHbIIIEH, YeM 00BEMIIIONIEE
IIPOCTPAHCTBO.

74.

VYcnoBue napauuieabHOCTU U
MEPIEHANKYISIPHOCTH IIIIOCKOCTEM.

Ecnu yron Mexay nepecekarouaMucs 1o
ckocTsaMu paBeH 90 rpagycom, TO IIIOCKOC
TU epHneHANKYIsIpHbL. [Ipr3Hak
MEePIEHIUKYIISIPHOCTH TIFIOCKOCTEH: eciin
0JIHA U3 JIBYX IJIOCKOCTEH MPOXOIUT Yepes3
MPSMYIO0, TIEPIICHANKYJSIPHYIO K IPyTOH
IJIOCKOCTH, TO TAKUE MJIOCKOCTH
nepneHauKysipabl. CreacTBre U3
MPU3HAKA NEPHEHANKYISIPHOCTU
miockocreit: [mockocTs,
NepHeHIUKYISIPHAs K IPSIMOii, 10 KOTOPOM
TePECEKAIOTCS JBE JaHHBIC TNIOCKOCTH,
MEepHEHIUKYISIPHA K KaXKI0U U3 3THX
IIJIOCKOCTEM. Y CIIOBHE MMAPAJUIETIBHOCTH
JBYX

IUIOCKOCTEH. JIBE MIIOCKOCTH TOTa U TOJIb
KO TOTJla NapajuieibHbl IpYyT APYry, KOraa
WX HOpPMaJIbHBIE BEKTOPHI MMapajlIeIbHBI M
xay coboii. [Toaromy u3 ycrnoBus
MapajuieTbHOCTH IBYX BEKTOPOB. ITO H
€CTh yCIIOBUE MapajlIeIbHOCTH JABYX
minockocteit. ITak, 1Be MIOCKOCTH
napajuieiabHbl IpYyT APYTY TOT/1a U TOJIBKO
TOT /13, KOT/1a K03 hHUIIMEHTHI U
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COOTBCTCTBYIOIIMX TCKYIIHUX KOOPpAWHATAX
IPONOPIUOHAIIBHBI.

75. BekropHoe, kaHoHHYecKOe U TapameTpuueckoe  |JIr000M BEKTOp, OTIMYHBIN OT HYJIEBOTO,

ypaBHEHHUE TIPSMOIA.
[IpsiMast kKak TUHUS TIEPECEUCHUS IBYX
IJIOCKOCTEH.

napasuleibHbIN 3aIaHHON TIPSMOH,
HA3bIBACTCS HATIPABJISIFOIIIUM
BEKTOPOM 3TOM MPsIMOM.

ITycTh Ha TIpsiMoOi L 3anana Touxa
M, (x1 . Vi )

e _bp
,aBekropd = Lm _

HATPaBIAIONINI BekTop npsamoit L . Touka

M (x, y) MPUHAIJICKHUT IPAMOI, eclin

[

exrop MM =[x- X,y - y, } napasuieseH
Bexropy 9 :
X=X _y-y

l m (1)

VYpasHenue (1) Ha3bpIBaETCS KAHOHUYECKUM
YpaBHEHUEM MPSAMOM Ha MIIOCKOCTH.
[Tapamerpudeckoe ypaBHEHHE TPSIMOM:
[Tycte nansr Touka MO (x0, y0, z0 ) Ha
MIPSIMOM U BEKTOp s = (/,m,n) , Aexaniuii Ha
9TON mpsiMOM (WK el mapaiebHOM).
BexTop s Ha3bpIBaIOT e1ile HampaBISIOUIM
BEKTOPOM IIPSIMOI.

[IpsimMast B IpOCTPAaHCTBE MOXKET OBITH
orpejiesieHa KaK JMHHS IePECeUeHUs IBYX
HemnmapauIeNbHBIX TUIOCKOCTEH

A x+B, 'y+C z+D =0,

A, x+B, -y+C, -z+D, =0’TO ecTh KaK

MHOXECTBO TOUYEK, YAOBJIETBOPSIOIINX
CHCTEME JBYX JIMHECHHBIX YPaBHCHUH
0A -x+B -y+C, -z+ D, =0,

1% x+B, y+C, -z+ D, =O.(2)

CrpaBeasinBo ¥ 00paTHOE YTBEPKIACHHE:
cUCTeMa JIBYX HE3aBUCUMBIX JIMHEHHBIX
ypaBHEHU! BUJa (2) onpeaensieT mpsmMyro
KaK JMHUIO MTePECeYeHMS TUIOCKOCTEH
(ecriu OHU HE MapasieNnbHbl). Y paBHEHU
CHUCTEMHI (2) Ha3bIBAIOTCS OOLTUM

ypaBHEHHMEM NPSIMOM B IPOCTPAHCTBE R’

76.

Onpenenenre METPUYECKOTO MPOCTPAHCTBA.
[Tpumepsr.

MeTpHudecKuM IPOCTPAHCTBOM HA3bIBACTCS
HEIyCTOE MHOXKECTBO, B KOTOPOM MEXTY
000 TTapOH 3JIEMEHTOB, 00J1a/TAFOIINX
OTIPEJICIICHHBIMU CBOMCTBAMH, OIIPEICIICHO
paccrosiHie, Ha3pIBAEMOE METPHKOH.
[Ipumepst. Quckpernas merpuka: d (X, y) =
0,eciux =y, ud (x,y) =1 Bo Bcex
OCTaJIbHBIX ClTy4asx. BelecTBeHHbIC
gmcna ¢ pyHKimen paccrosaus d (X, y) = |
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y — X | ¥ €BKJIMJIOBO MPOCTPAHCTBO
SIBIISIFOTCS TIOJTHBIMH METPHYECKUMHU
MpocTpaHCTBaMu. MaHXETTeHCKas, WU
rOpOJICKasi METPUKA: KOOPIMHATHAS
IUIOCKOCTb, HA KOTOPOI pacCTosHUE
OIIPEZIETICHO KaK CyMMa PacCTOSHUN
MEX]Ty KOOPAMHATAMH.

77.

AnreOpanueckue KpUBbIE 2-0ro MOpsaKa.
[unmuaapsl, cepa, KOHYCBI, SJUTUIICOU]T,

runepO0I0UIbl, MapadoIouas! (MX KAHOHUYECKHE

ypaBHEHHUS U TPaPUKH).

K kpuBBIM BTOPOTO TIOPSIIKA OTHOCSTCS
AIUTHIIC, YACTHBIM CITy4aeM KOTOPOTO
SIBIISICTCSI OKPY)KHOCTD, TUTIEpOOIa U
napabomna. Kpome Toro, B HEKOTOPBIX
ClIydasix ypaBHEHHE BTOPOU CTETICHH
OTHOCHUTCIIBHO X U Y MOXKCT ONIPpCACIATH
JIBE MPSIMBIE, TOUKY MM MHUMOE
TreOMETPHUECKOE MECTO.

KpuBsie BTOPOTo mopsijika — 3JLIHIIC,
rurnepOona u napadoyia — UrparT
OOJIBIIYIO POJIb B IPUKJIAIHBIX BOIIPOCAX.

78. [IpuBenenue obmero ypaBHeHUs KpHBOM BToporo |O01ee ypaBHEHHE KPUBOW BTOPOTO
MOpsiIKa K KAHOHMYECKOM BUJTY. NopsiJIKa UMEET BUJT
a,x* +2a,xy +a,,y* +2a,x +2a,y +a =
npUYeM MpeanoIaraeTcs, 4To Cpeau
ancen 411> 420922 6c1y, X015 GBI OIIHO
HEHYJIEBOE.
79. [Tapaboua (ompeneneHue, COCTaBICHUE [Tapaboiia— reoMeTprueCcKOe MECTO TOUCK
KaHOHUYECKOro ypaBHeHUs1). OCHOBHBIE CBOMCTBA |HA IUIOCKOCTH, PABHOYAANEHHBIX OT
U XapaKTepUCTUKHU Mapaboiibl (0Ch CUMMETpPHH, JTAaHHOU IpsIMOM (Ha3bIBaEMOM
LEHTP BEPIIUHBI, SKCIIEHTPUCUTET, TUPEKTPUCHI, |TUPEKTPUCOM mapadoibl) U JAaHHON TOYKU
doxanpHbIe paguychl). [loctpoenne napabobL. (Ha3piBaemoit hoxycom napadomsr). Ecnu
(hokyc JIeKHUT Ha TUPEKTPHUCE, TO Mapadosa
BBIpOXKIaeTcsa B Ipsamyro. Hapsay ¢
AJUTATICOM Y THUNepOoIIoi, mapadoia
SIBJISIETCS] KOHMYECKUM ceueHrneM. OHa
MOJKET OBITh OIpe/esieHa KaKk KOHUYECKOe
CEUYECHHE C €IMHUYHBIM IKCLIEHTPUCUTETOM.
80. ['unepOoia (onpeneneHue, COCTaBICHHUE I'unep6ona
ypaBHeHUs1). OCHOBHBIE CBOMCTBA U — 9TO IUIOCKasi KpuBasi BTOPOTO MOpPsIJIKa,
XapaKTePUCTUKU TUIepOoIIbl (OCH CUMMETPHH, KOTOpasi COCTOUT U3 IBYX OTIEIbHBIX
[EHTP BEPIIUHEI, TOJIyOCH, IKCIICHTPUCHUTET, KpPUBBIX, KOTOpPbIE HE MEPECEKAOTCA.
JIUPEKTPHUCHI, ACUMITOTHI, POKaIbHBIC paguychl). |Dopmyra runepoossl y = k/x, npu
ITocTpoenue runepooibl. ycnoBud, uto k He paBHo 0. To ectpb
BEPIIMHBI TUTIEPOOIIBI CTPEMSTCS K HOJIO,
HO HUKOT/Ia HE MEPECEKAIOTCS C HUM.
I'mnepOona — 3TO MHOKECTBO TOYEK
IJIOCKOCTH, MOJTYJIb PA3HOCTU PaCCTOSIHUI
KOTOPBIX OT ABYX TOYEK, HA3bIBAEMbIX
(dhokycamu, eCTh BEIMYMHA MIOCTOSTHHAS.
81. Diuric (onpeaciacHrue, COCTABIICHUS OmmMine — 3aMKHyTasi KpuBasi Ha
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KaHOHMYECKOIo ypaBHeHHUs1). OCHOBHBIE CBOMCTBA
U XapaKTEepUCTUKU 3JuInIca (0CU CUMMETpPUH,
LIEHTP BEPIIHHBI, [10JIyOCH, IKCIEHTPUCUTET,
JUpEeKTpUCH], pokanbHble paauycsl). [loctpoenue
ILIMIICA.

IUIOCKOCTH, KOTOpasi MOXKET OBbITh
HOJIy4eHa KaK IepeceueHue II0CKOCTU U
KpPYTOBOTO IIMJIMHJIPA WX KaK
OPTOrOHaJIbHAs MPOEKLIUs OKPYKHOCTH Ha
I10CKOCTh. OKPYKHOCTD SIBISETCS
YacTHBIM cilydaeM asuuinca. Hapsaay ¢
runep0o10ii 1 mapaboIIoi, HITHIIC
ABJISIETCA KOHUYECKUM CEYEHUEM U
KBaAPUKOM.

82.

Oxpy>KHOCTb (OTIpe/ieNieHNe, COCTaBIICHUE
ypaBHeHus1). HopmanbHOE U KaHOHUYECKOE
ypaBHEHUE OKPYKHOCTH.

OKpYKHOCTb — 3TO MHOYKECTBO BCEX
TOYEK HA MIIOCKOCTH, HAXOMAIMXCS Ha
OIMHAKOBOM PACCTOSIHMU OT JaHHOM
TOUKH.

HopManbHBIM ypaBHEHHEM OKPYKHOCTH
pazuycaRc LEHTPOM B TOYKE Ha3bIBACTCS
ypaBHeHHe(X-Xo)* + (y-yo)* = R2.

B 4acTHOCTH, ypaBHEHHE OKPYKHOCTH
pazuyca Rc eHTpOM B Havase KOOpAMHAT
umMeeT BUAX® + y? = R%n
HA3bIBACTCAKAHOHUYECKUM

YPaBHEHUEM OKPYKHOCTH.
KaHnoHuYeCKMM ypaBHEHUEM diuIMIca (B

KaHOHHMYECKOH CHCTEME KOOPAMHAT)
2 2
X
g

a* b

=1
2
Ha3bIBACTCS YPABHCHUC a

83.

Koopaunatsl Touku nepecedeHus npsamMoun u
IIJIOCKOCTH B IIPOCTPAHCTBE. YTOJI MEXKIY ABYMs
PSIMBIMU, MEXKY MPSIMON U TUNIOCKOCTHIO B
MIPOCTPAHCTBE. Y CJIOBUS NapAILIEIbHOCTH U
MEePHEHAUKYISIPHOCTH MIPSMBIX, IIPAMOM 5
MJIOCKOCTH.

Bgenem B TpexmepHOM

MIPOCTPAHCTBE MPSAMOYTOJIBHYIO CUCTEMY
koopauHat Oxyz. Tenepb KaxxI0H NpsAMOn
COOTBETCTBYIOT YPABHEHHUSI IIPSIMOM
HEKOTOpOro B (MM MOCBAIIEHA

CTaThbsl BUJIbl YPABHEHU NPSAMOU B
MIPOCTPAHCTBE), KAKI0M TIIOCKOCTH
OTBEUAET YpaBHEHHE MJIOCKOCTH (MOXKETe
03HAKOMUTKCS CO CTAThEeH BHUIBI
YpaBHEHUS TUIOCKOCTH), a KaXI0H TOUKe
COOTBETCTBYET yNOPsA0YEHHAs TPOUKaA
Yyucel — KOOPJIMHATHI TOYKH.

VYron Mexay NpsSMbIMA OY€BUIHBIM
00pa3oM CBsI3aH ¢ COOTBETCTBYIOIUMHU
COOTHOMICHUSIMU M@Ky HaNpPaBIISIOIIMMHI
BEKTOPAMH ( ITUX MPSAMBIX.

'31'52'= I dg+mm-mgt+
|31||§2| 1f£12 +mi + ni -J322+P?

Cos@P=

.(1)

VYron MexXay IIOCKOCTBIO
Ax+Bv+Cz+ D=0 (1)
U TIpSIMO

I—xm _¥Y-n _z—z

! A pH

2)



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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84.

Paznuynble BuAbl ypaBHEHUS NPSIMOI B

NPOCTPAHCTBE (KAHOHUYECKOE; ITapaMEeTPHUUECKOE:

MPOXOISIIeH uepe3 aBe Touku). [IpuBenenne
00IIIeT0 YpaBHEHHSI MPSMON K KAHOHUYECKOMY
BHILY.

VYpaBHEeHUS TIPSIMOM 110 IBYM TOUKaM
TP L | LY k]
X — Xy ¥y = ¥ Dy —Zn
BekropHo-niapameTprdeckoe ypaBHEHHE
OpAMod
¥ =¥Fog+dat,
My [ro )= Mo (55, p0:2,)
rae -
(bukcupoBaHHas TOUKa, JeXKAaIIasi Ha
i (l;m; .P’I)
MPSAMOI; - HaIpaBJIAOLIUNA
BEKTOP.
Kanonnueckue ypaBHEHHS TPSIMOM
i S 9 i |

{ # #1

85.

CBs13p MeXy QyHKIIHEH, €€ TTPeIesioM 1
6eckoHeuHO Maloi yHkiued. OCHOBHBIE
TEOPEMBI 0 Tipeienax (I0K-Th).

Ecmn dynxumst 7 () umeer mpun* = Yo (

X = %) npenen, pasubiii 4 , To ee MOKHO
OpeaACTaBUTH B BUAC CYMMBI 3TOTO YHCJIa
A y Geckoneno manoii X ppu ¥ > Yo

(X 7%, re /\x)=A+alx) Teopema

2. Ecnn gynxnuo 7 () moxwo

IIpeACTaBUTh Kak cyMMy urcia 4 n

6eckonedno mMaoit Z(X) mpu ¥ = Yo(

X =% 10 uncio 4 ectb npenen 31oi

dyrkpn mpu* > Yo (X =@
hm f (x)=4

X=X (0

), T.C.

. Teopema 1. (o
IpeaesbHOM niepexoie B paBeHcTBe) Eciu
JABC (bYHKHI/II/I MIPUHUMAIOT OAUHAKOBBIC
3HAa4YeHHUsI B OKPECTHOCTH HEKOTOPOM
TOYKH, TO UX IMPEACIIBI B STOM TOYKE
COBIIAIAIOT.

F@)= gy, RS = 1)

Teopema 2. (0 mpenenbHOM TIEpexoe B
HepaBeHCTBe) Eciu 3HaueHus

¢ynkumu f(X) B OKpECTHOCTH HEKOTOPOH
TOYKH HE MPEBOCXOMSAT COOTBETCTBYIOLIHX
3HauYeHUH QyHKIHH g(X) , TO peaes
¢bynkiuu f(X) B 3TON TOUKe HE
MPEBOCXOIUT Mpeena hyHKuuu g(Xx).

f<gx), o lim f(x) < 111118(1)

86.

IToHsTHE YHUCIIOBOH IIOCIIEIOBATEILHOCTH.
JleficTBUS HAJ HUMHU.

Ecmu kaxnomy 3Hauennio 1€ N crapures
B COOTBETCTBHUE IO ONPEJCIEHHOMY
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3aKOHY HCKOTOPOC BCUICCTBCHHOC

YHUCJIIO Xy, TO MHOXKECTBO 3aHYMEPOBAHHBIX
BCILICCTBCHHBIX YHCEII

25 5 W s

|
%]

nrntt— COKpaH.IéHHaﬂ 3aIlliuCh

2

6YI[CM Ha3bIBaTh YHCJIOBOM
IMOCJICAOBATCIIBHOCTBIO UJIH ITPOCTO
IIOCJIICA0OBATCIbHOCTBIO.

87.

[Ipsimas Ha mnockoctu. OO1Iee ypaBHEHHE

npsiMoi. HopMaspHBIN ¥ HAPABIISIFOIIUN BEKTOPBI
IpsAMOM Ha 1UI0CKOCTU. [TocTpoeHue nmpsMon Ha

IIJIOCKOCTH.

ypaBHeHue F(X, y)=0 Ha3pIBaeTCs
ypaBHeHHEeM JuHUU L (B 3amanHOM
cucTeMe KOOPJMHAT), €CIIU 3TOMY
YPABHEHUIO YIOBJIETBOPSIOT KOOPAUHATEI
X Uy M000# TOUKH, Jexalieil Ha auaun L,
Y HE yJIOBJIETBOPSIIOT KOOPAUHATHI
HUKAaKOW TOUYKH, HE JIeXKalllel Ha dTOM
muHAn.J[100ast psiMast Ha TMII0CKOCTH
3a/1a€TCsl ypaBHEHUEM IIEPBOi CTEIIEHU
OTHOCHUTEJIBHO NIEPEMEHHBIX X U ).

Oo6wee ypaBHeHHe npsaMoii— Ax + By + C
= (. HenonHble ypaBHEHUsI IPAMOIA -
YpaBHEHME MPSAMON HA3bIBAIOT HEMIOJIHBIM
€CJIM OJIH U3 €T0 KOA((UIIMEHTOB PaBeH
nymo. C =0, A#0, B#0 — IIpsamas
IIPOXOJMT Yepe3 HadaJlo KOOPINHAT.
JIroOo¥i HEHYIEBOI BEKTOP,
NEPIEHANKYIJSIPHBINA IPAMOM Ha3bIBACTCS
€€ HOpMaJIbHBIM BEKTOPOM, U

o6osmauaercs =14, Bl

88.

KonnmmHeapHOCTh M KOMIIJIAHAPHOCTH BEKTOPA.
baszuc nmockoctu u nnpoctpancTBa. Kanonnueckuit
0a3uc IIOCKOCTH U pocTpaHcTBa. KoopauHaTel

BEKTOPA.

KonnuneapHocTb— OTHOLLICHHE
HapajuleIbHOCTU BEKTOPOB: JBa
HEHYJIEBBIX BEKTOpa Ha3bIBAIOTCS
KOJUIMHEAPHBIMU, €CJIU OHU JIEKAT Ha
HapasiesbHbIX MPSIMbIX WIKA Ha OJHOU
IPSIMOM.

Komnnanaprocts) —

CBOMCTBO TPEX (MM OONBILIETrO YKCIIa) BEK
TOPOB, KOTOpbIE, OyAy4H NPUBEAEHHBIMU K
o01eMy Havaiy, JeKaT B OJHOM INIOCKOCT
H.

KoopauHaTsl — 3TO COBOKYITHOCTb YHCET,
KOTOPBIE ONPEEIAIOT MOJI0KEHUE KaKOTro-
1100 00BEKTa HA MPSMOH, TIIOCKOCTH,
MTOBEPXHOCTHU WJIM B IPOCTPAHCTBE.




