[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OHUO: Ayt Brazip AHAPYC R ypreTepcTBO HAYKH M BBICIIEro oGpasoBanust PO
[lomkHOCTb: pekTop, A.10.H., npodeccop

[Jlata nopnucaums: O6.10.@ﬁp%D%TeHLHaH ABTOHOMHAaA HCKOMMCPUYCCKas opraHu3amnusa
YHUKanbHbI MPOrpaMMHbIA KIKOY:

a5427¢2559¢1ff4b007ed9b1994671e27053e0dc BBICILICTO 00Pa30BAHU

«Borokckuif yaABEpcuTeT nMeHu B.H. TatuieBay (MHCTUTYT)

YTBEPXIAIO
Pexrop Axkymun B.A.
ot 24.04.2025r.

Pa6ouasi nporpamma
MaremaTuka

Hanpasnenue noarorosku 09.03.02 MudopMaimoHHbie CUCTEMBI M TEXHOJIOTUH

KBanudukanus (cTeneHs) BRITYCKHUKA — OaKaJIaBp

®dopma o0ydeHuUss — O4Hasl, 3a04Hasi, OUYHO-3a0YHasI

TonpstTH, 2025 1.



Pabouas nporpamma Marematuka cocrasieHa ¢ TpedoBanuamu OI'OC, BO, OIIOIIT
no HanpasieHuto noarotoBku 09.03.01 MudopmaTika U BBIYUCIUTENbHAS TEXHUKA
(YpoBeHb BBICIIETO 00pa3oBaHus: OakajaBpuar) U ydeOHOTro IiaHa.

Onobpeno YueOHO-MEeTOAMYECKUM COBETOM By3a
npoTtokoi Ne 4/25 ot 24.04.2025r

[Ipencenarens YMC

k.i.H. 1.1. MypraeBa



1. HIEPEYEHD PE3YJIbTATOB OBYUYEHMUSA 11O JMCIIUITJIMHE

B pesynprare OCBOEHHS AUCHUILIUHBI y OOYYaIOIIUXCSA JOJDKHBI OBITH C(HOPMHUPOBAHBI
cieayrouye o0menpodeccHoHalIbHbIe KOMIIETCHIIMU U TPO(EeCCHOHAIbHBIE KOMIIETECHIIUU:

HaumenoBanue KOMIICTCHIIMH

Ko xomnereHmm

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

OIIK-1

nporpammsbl 09.03.02 «ubopmaIimoHHbIe CUCTEMBI M TEXHOJIOTHI.

IMPOI'PAMMBI
Jannast ydeOHas AMCHMIUIMHA OTHOCUTCS K 00s3aTeNbHOM YacTH 00pa3oBaTenbHON

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM

B rtabmuue 1 mpencraBieH nepedyeHb KOMIETCHIMA C YKa3aHUEM IMEpPEYHs TUCIUILINH,

(hopMUPYIOINUX ITH KOMIETEHITUU corjacHo yuyeoHomy tutany OITOIT

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.

IKCTIEPUMEHTAIILHOTO
UCCIIeIOBAHUS B
npoheccHoHANBHOM
JIeSITENTBHOCTU

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




Hepequb IIIAHUPYEMBIX PE3YJITATOB O6y‘—IeHI/I$I, COOTHCCCHHBIX C INTaHUPYCMBIMH PE3YyJIbTaTaMU
OCBOCHHS OCHOBHOM HpO(bGCCI/IOHaJIBHOﬁ O6pa3OBaTCHLHOﬁ nporpaMmabl HAITPpaBJICHHUA TOATOTOBKH,

MIpeACTaBJICH B TAOIHUIIE:

Ko v HaumeHoBauue
KOMIIETEHIINHU

KOI[ 1 HAMMCHOBAHUC MHAUKATOpPA JOCTHIKCHUS KOMIICTCHIIUA

OIIK-1. Criocoben mpuMeHATh
€CTeCTBEHHOHAYYHbIE U
00IIeHH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEMaTHIECKOTO
aHalM3a 1 MOJEITMPOBaHUS,
TEOPETUUECKOTO U
IKCTIEPUMEHTAITBEHOTO
UCCIIEIOBAHUS B
poheCCUOHANBHOM
JICATEIILHOCTH;

OIIK-1.1. IlpumeHsieT ecTeCTBEHHOHAYYHbIE 3HAHUS B
npodecCUOHATILHOM J1eATeIbHOCTH




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

3 | 4 | s 6

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
3 | 4 | 5 | 6
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
n/n MPAKTHYECKHE nabopar dopma
Tema TIEKIIUU /ceMHHapcKue 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
T'0 UCUHCIICHHUSI.

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
PA3AEJI 3. Teopusi BepoOSITHOCTEH.

14 | Teopus 12 1/2 5 MpOBEpOYHAas
BEpPOSITHOCTEH. pabora
BepositHocTn
CITy4allHbIX
COOBITHIA.

15 | [TocnenoBareabHOC 1/2 1/2 5 MIpOBEpOYHAs
TH MCIBITAHUMN. paboTa

16 | Ciyuaiinbsie 1 1 5 MpOBEpOYHAs
BEJIUYHHEI. pabora
Yucnosbie
XapaKTePUCTHKU

JINCKPETHON U




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

5.1 OcHoBHasi IMTEpPaTypa

boromonos, H. B. Marematuka :  yyeObHnuk gans By3oB/  H. B. boromornos,
I1. 1. Camotinenko. — 6-e uzn., nmepepad. u gon. — MockBa : U3narensctBo FOpaiit, 2025. —
400 c. — (Boicmee oOpazoBanue). — ISBN 978-5-534-20141-3. — Tekct : 3JeKTpOHHBIA //
Oo6pazoBarenbHas maatdopma FHOpaiir [caiit]. — URL: https://urait.ru/bcode/581540.

I'mcun, B.b. Maremaruka. Ilpaktukym: yueOHuk ans  By3oB/ B.b.Tucun,
H. 1I. Kpemep. — Mocksa : M3garensctBo FOpaiit, 2025. — 204 c. — (Briciiee obpazoBanue). —
ISBN 978-5-9916-8785-0. — Tekcrt : anexktpoHHbli // OOpa3zoBatenbHas miargopma IOpaiit
[caiiT]. — URL: https://urait.ru/bcode/560803

BoromosioB, H.B. Marematnka. 3amaun ¢ peHICHUSIMH : YYCOHUK JUISI  BY30B /
H. B. boromonoB. — 2-e wu3za., nepepad. u mpom. — Mocksa : M3marensctBo FOpaiit, 2025. —
755 ¢.— (Bricmiee obOpazoBanue). — ISBN 978-5-534-16210-3. — TekcT : 2JIEKTPOHHBIN //
ObpasoBarenbHas mwiatgopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/568498

5.2 lonoiHUTEILHAS JIUTEPATypa

BeutomoB, E. M. Maremaruka: JOTHKAa, MHOXECTBAa, KOMOWHATOPHKA : YYCOHUK IS
By30B / E. M. Beutomog, /I. B. llupokos. — 2-e u3n. — Mocksa : U3natensctBo FOpaiit, 2025. —
176 c. — (Bpicmee obOpazoBanme). — ISBN 978-5-534-19122-6. — Tekct : 31€KTPOHHBIA //
O6pazoBarenbHas maatdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563780

XopommioBa, E. B. Briciias maremaruka. JleKium v ceMUHaphl . y9eOHHMK /7SI BY30B /
E. B. XopommnoBa. — MockBa : W3marensctBo  FOpaiir, 2025.— 452c.— (Boicmiee
obpaszoBanue). — ISBN 978-5-534-10024-2. — Tekct : snekrponHwsd // OOpa3oBarenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565354

5.3. Pecypchl nHGOPMAITHOHHO-KOMMYHMKAIMOHHOM ceTH « UHTEepHeT)

Anpec MaTEpHET pecypca Haszeanue NHTepHeT pecypca Pexxum noctymna

WnTepueT-yHUBEpCcUTET HHGOOPMAITHOHHBIX

. CB0OOIHBIN
TEXHOJIOTUI

http://intuit.ru/



http://intuit.ru/

. Caiit )xypHaia « BeCTHHK KOMITbIOTEPHBIX .
http://vkit.ru/ yp vp CB0OOIHBIN
1 THQOPMAIIMOHHBIX TEXHOJIOTHID)
CBoOomHast o01eaoCcTynHas
http://ru.wikipedia.org/. MYJIBTUSA3bIYHAS YHUBEpCAIbHasl HHTEPHET- CBoOoHBIN
SHIUKIIONE NS

6. METOANYECKHUE YKA3ZAHUA IS OBYUYAIOIIINXCA

Jucnunuza «MaremMaTuka» U3ydaeTcss B Te4YEHUE 4eTwlpex cemecTpoB. [lpum
IUIAHUPOBAaHUM M OpPraHM3allMd BpPEMEHH, HEOoOXOAMMOro Ha H3ydeHHe OOyyarolmmMcs
JTMCHIUTUIMHBI, HEOOXOIMMO MPUAEPIKUBATHCS CIEIYIOIINX PEKOMEH AT,

B mnepuon Mexny ceccHsAMH CTYAEHTHI JOJDKHBI BECTHM KOHCIHEKT JIEKLIUH, H3y4aTb
TEOPETUYECKU MaTepuad B COOTBETCTBUU C IPOrpaMMOM Kypca, BBINOJHATH IPEAJIOKEHHBIE
IpernoiaBaTesieM 3aJaHusl A1l CaMOCTOSITEIbHON padoThl, TOTOBUTHCS K clade 3adeTa M HK3aMeHa,
npopabartbiBasi HEOOXOIUMBIN MaTepHall COTJIACHO MEPEYHI0 BOMPOCOB ISl MOATOTOBKH K 3a4eTy U
9K3aMEHY U CIIMCKY PEKOMEHIOBAaHHOU JIUTEPATYPBHI.

Brimonaenue 1abopaTopHBIX pabOT OTHOCUTCS K YHCTY 00s13aTenbHbBIX BUAOB padot. [lepen
BBINIOJIHEHHEM pabOThl HEOOXOAMMO BHMMATEIIBHO O3HAKOMHTBCSA C TEOPETHMUECKUM MaTepHajioM,
MPEJCTaBICHHBIM B METOJMUECKUX YKa3aHHUSIX K COOTBETCTBYIOLIEH nabopaTopHoil pabote. Ilpu
HEOO0XOMMOCTH MOKHO BOCIIOJIb30BAThCS PEKOMEHJyeMOW nuTepaTypoil. B Xone BbINOIHEHUs
paboThl HEOOXOOMMO pPYKOBOJCTBOBATHCS IOPSIKOM BBITIOJTHEHHUS J1a0OpaTopHOW padoThl H
yKa3aHUsIMHU IpenojaBaTess, PU 3TOM JOJDKHBI COONIONAThCS MpaBUia TEXHUKH OE30MacHOCTH.
PesynbraToM BBIOTHEHUS! pabOTHI SABISETCS OTYET, KOTOPBINA OJIKEH OBITh aKKypaTHO 0(hOpMIIeH
U BBIIIOJIHEH B COOTBETCTBUU C TPEOOBAHUSAMMU, IPUBEICHHBIMU B METOANYECKUX YKA3aHUAX.

B ykaszaHHoe mpemnopaBaTereM BpeMs OOydarollMecs 3aIlUINAIOT OTYETHl. 3alluTa
IIPOBOJIUTCS B BHJIE COOECEJOBAHUS IO KOHTPOJBHBIM BOIPOCAM, NMPUBEIECHHBIM B METOAMYECKHX
ykazanusax. Kpome toro, npenogaBaTesb MOXKET 33/1aBaTh JOIIOJHUTEIBHBIE BOIIPOCHI, KACAIOIIHUECS
pe3yJIbTaTOB JKCIEPUMEHTa, BBIBOJOB IIO pe3ysbTaraM oOmnbIToB U T.I. K mpomexyTouHOU
aTTeCTallud JOMYCKaloTCs OOydYaroIluecsi, BBINOJIHMBIIMNE BCE JIabopaTopHble pPabOTHI U
3alIUTHUBIIME OTYEThl MO HUM. lIpum HanMuuM 3aJ0HKEHHOCTH IO J1abopaTOpHbIM paboTam, IO
COIJIACOBAHUIO C MPEIOoaBaTeIeM, BO3MOXKHA 3aMeHa pabOoThI 110 BBIIIOJIHEHUIO OTYETa Ha pedepar
10 TEME COOTBETCTBYIOIIETO JIAOOPATOPHOTO 3aHATHS € TIOCIEAYIOLIEH ero 3aIuToMN.

B TeueHne cemecTpa M BO BpEMsS CECCMM OCHOBHBIM BHJIOM IIOATOTOBKH SIBIISIOTCA
caMOCTOsITeNIbHbIE 3aHATHS. OHM BKJIIOYAIOT B ce0s H3ydyeHUE BOIIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHOE HU3yueHHe, O(QOpMIICHHE OTYETOB IO JIaDOpaTOpHBIM paboTaMm, a TaK ke
MIOATOTOBKY K IPOMEXYTOYHOM aTTeCTalluH

Cuctemaruueckass paboTa B COOTBETCTBHHM C TPOTPaMMON JUCIMIUIMHBI — YCJIOBHUE
YCIIEIIHOTO OCBOCHMSI MaTepHaa.

MeToauueckue PEKOMEHIAIUA 110 oﬁyqumo JIMII ¢ OTPAHHYCHHBIMHA

BO3MOKHOCTHAMMU 310POBbS U HUHBAJIUIO0B

OcBoenue JAUCHUITIINHBI 06y‘-IaIOHII/IMI/IC$I C OIpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA
MOXXET OBITh OPraHM30BAaHO KaK COBMECTHO C JPYIMMH OOYYalOIIMMHCS, TaK MU B OTJEJIbHBIX
rpynnax. [IpennonaratoTcst cienManbHble YCIOBUS VIS TOTy4YeHHs] 00pa30BaHus 00ydarolUMHUcs ¢
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 370POBbSI.

[Ipodeccopcko-nieqarorndeckuii  CoCTaB 3HAKOMHUTCS € TICHXOJIOTO-(PU3NOJIOTHYECKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCSl UHBANUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS,
WHAUBUAYAIbHBIMU  [IpOrpaMMaMy  peadbunuTanuu  MHBAIMAOB  (mpu  Hanuuuu). llpu
HEO0OXOUMOCTH OCYUIECTBIIACTCSA JOIMOJHUTENbHAS TMOAJAEPKKA TPENoJaBaHUus ThIOTOPAMH,
IICUXO0JIOTraMHi, COLIMaJIbHBIMU pa6OTHI/IKaMI/I, nmpomeaAmrnMi MOATOTOBKY aCCUCTCHTAMMU.



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

B cooTBeTcTBUM ¢ METOAMYECKMMH pekoMeHaauusmMu MuHoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mTpenrnoiaraeTcs HCIOIb30BaTh COIMAIbHO-aKTUBHBIE |
peduiekcuBHBIE METOJbl OOyUYEHHsI, TEXHOJIOTMH COLHUOKYJIbTYpHOW peadWIuTalud C LEJbIo
OKa3aHUsl TMOMOUIM B YCTAaHOBJIEHMU IIOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JApYyrUMHU
CTYACHTaMH, CO3JaHMM KOM(OPTHOrO MCHXOJOTMYECKOro KiIMMaTa B CTYAECHYECKOH TpymIe.
[Tox6op u pa3zpaboTka y4eOHBIX MaTepHaIOB MPOU3BOIATCSA C YUETOM MPEAOCTABICHHs MaTepraa
B pa3NUYHbIX (popMax: ayaAuanbHOM, BU3YyalbHOM, C UCIONB30BAHUEM CIIEIUATBHBIX TEXHUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

Meauamarepualibl  TakKe CIEQyeT MCIOJIb30BaTh M aJaNTHPOBATh C  Y4ETOM
WHIWBHIYATBHBIX 0COOEHHOCTEH o0yuenwus ymi ¢ OB3.

OcBoenne gucuumiuHel aunamMu ¢ OB3 ocymiecTBisieTcss ¢ UCHOJIb30BAaHUEM CPEACTB
oOydeHuss O0OIIEro M CHEUMAJBbHOTO Ha3HAYeHHs (TMEPCOHAJBbHOTO M KOJUIEKTHBHOI'O
UCIOJIb30BaHUsA). MarepuaabHO-TEXHUYECKOe O0ecleyeHne IpelycMaTpUBaeT IMPHUCIIOCOOIeHHE
aynuTtopuil Kk Hy>kaam jur ¢ OB3.

@dopma NpoBEAEHUS aTTECTALMU AJI CTYJEHTOB-WHBAJIUIOB YCTAHABIUBAETCS C Yy4ETOM
WHIWBHIYATBHBIX Ticuxodu3ndeckux ocodeHHocteit. st cryaentoB ¢ OB3 mpeagycmarpuBaercs
JocTymnHas popMa npeaoCcTaBIeHHs 3aJaHU OLIEHOYHBIX CPEJICTB, @ HMEHHO:

® B IEYATHON WM 3JEKTPOHHOU (opme (A NUIl C HAPYIIEHUSMU OIOPHO-IBUIaTEIIbHOTO
amnmnapara);

® B e4yaTHOH (opMe WM IEKTPOHHOU opMe C YBETUUEHHBIM HIPUPTOM U KOHTPACTHOCTHIO
(U1t ML ¢ HAPYLIEHUSIMU CITyXa, PeUH, 3peHHs);

®  METOJIOM YTEHHS ACCUCTEHTOM 3aJIaHus BCIyX (IUIs JIHI C HAPYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ MHBQJIWJHOCTBIO YBEIMYMBACTCSI BpPEMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOIpPOCHL. JlJs Takux CTYJIEHTOB HpelycMaTpuBaeTcss JocTymnHas ¢opMma
IIPEIOCTABIICHUSI OTBETOB Ha 3aJaHUs, & UMEHHO:

® [UCHPMEHHO Ha Oymare wid HaOOpOM OTBETOB Ha KOMIBIOTEpE (MJIs JHI] C HapYLICHUSIMHU
cllyXa, peun);

® BHIOOPOM OTBETA M3 BO3MOXKHBIX BAPUAHTOB C MUCMOJIb30BAaHUEM YCIYT aCCUCTEHTA (IJIsl JIUI]
C HapyLICHUsIMU OIIOPHO-/IBUraTEIbHOTO aIapara);

®  YCTHO (ISl IUL| C HAPYLIEHUSIMU 3PEHHUS, OTIOPHO-/IBUTaTEIbHOTO anmnapara).

IIpu HeoOXxomumocTH [uid OOyYarolUXCs C WMHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHMSA
Pe3yIbTaTOB OOYYECHHUSI MOXKET MIPOBOTUTHCS B HECKOJIBKO ITAIIOB.

7. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
INPOI'PAMMHOI'O OBECIIEYEHUSA U UTHOOPMAILIMOHHBIX
CITPABOYHbBIX CUCTEM

8.

[Ipu mpoBeneHue 3aHATHH TO AWCUUIUIMHE HCIIOIB3YIOTCS CIEIYIOIIUE MPOTrpaMMHBIC
MPOAYKTHI:
1. Ilpoexrop;
2. Windows (151 akaieMHUYEeCKUX OpraHu3amusaX, Juien3us Microsoft Imagine (panee MSDN
AA, DreamSpark);
3. Open Office (cBoboaHOE T10).

9. HEOBXOIAUMASA MATEPUAJIBHO-TEXHUYECKAS BA3A

AynuTtopust JUIsl IPOBEJCHUS 3aHATUHN JIGKIIMOHHOTO THWIIA, 3aHATUH CEMHHApPCKOIO THIA,
TPYNIIOBBIX W WHAWBHUIYAJIbHBIX KOHCYJNBTAIMH, TEKYIIETO KOHTPOJII W TPOMEKYTOUYHOU
attectrauuu (aya. b — 501).

[lepeueHb oCHOBHOrO 000pyaOBaHMs: - oucHas meOenb Ha 80 MecT, JeMOHCTPALMOHHOE
obopyaoBanue: 3kpan — 1 mrt.; mpoekrop — 1 mwr.; [TK — 1.

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



[Tepeuens obopynoBanus: opucHas medens Ha 20 mect, 9 TIK ¢ goctynmom B UHTEpHET 1
OUOC, npemoHCTpanMOHHOE O0OpyJOBaHWE: MPOEKTOp — | IIT.; SKpaH, JOCKa y4YeHHWYECKas,
pabodee MeCTO MpenoIaBaTesl.

Pa3padoTyuk:
Kadenpa UuCyY TOUEHT Kadeapbl 0O.10. PemneBa
NuCy

(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.

Tabnuua 1
Iliiannpyemble pe3yJibTAThl 00y4eHHUs 110 JHCIHILIHHE
Kon u HaumeHOBaHnE Kon u HauMeHOBaHMEe MHAMKATOPA JOCTUKEHUS KOMIIETCHIIUH
KOMIIETEHIINH
OIIK-1. Cnoco6en npumensts | OIIK-1.1. [TpumeHsieT ecTeCTBEHHOHAYYHBIC 3HAHUS B
CCTCCTBCHHOHAYYHBIC U PO eCCUOHATBHON JEATETbHOCTH

00IIIenHKECHEPHBIE 3HAHUS,
METO/IbI MATEMATHIECKOTO
aHaM3a v MOJICTTUPOBAHUS,
TEOPETHUECKOTO U
IKCIEPUMEHTAILHOTO
HCCIIEIOBAHNS B
podecCHOHaTLHOM
JIEITENBHOCTH,

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

PesynbraTsl 00ydenus no qucuuiuinie «MaremaTtukay HarpasiaeHust noarotroBku 09.03.02
«HpopMallIOHHBIE CHUCTEMBbl WU TEXHOJOTHH» OMNPEIENAIOTCS I0Ka3aTelsiMU 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.




IToka3aTesin U KpUTEPUH OLIEHUBAHUA C(POPMUPOBAHHOCTH KOMIIETEHIUH (IIPOMEKYTOYHOI 0
KOHTPOJIfA)

Ha »rame npomexyTO4HOW arTecTallui MCHOJb3YeTCSd CHCTeMa OLIEHKHM YCIEBAaeMOCTH
oOydJaronmxcsi, KOTopasi TO3BOJISIET TPEMOJaBaTeII0 OICHUTh YPOBEHb OCBOCHHUS MaTepHuaia
oOydaromumucsi. Kputepun oleHuBaHus CPOPMUPOBAHHOCTH TUIAHUPYEMBIX pE3yJIbTaTOB
o0ydeHus (IecKpunTOopoB) MpeacTaBieHbl B kapte kommnerenuuu OITOIL.

@dopMa OIIEHKU 3HAHMI: OLEHKA - 5 «OTIUYHO»; 4 «XOpOoIIo»; 3 «yIAOBIECTBOPUTEIBHOY; 2
«HEYIIOBJIETBOpUTEIBbHOY».  JlabopaTtopHple  pabOThI, MPAaKTHYECKHE  3aHATHS, MPAKTHUKA
OILICHUBAIOTCS: «3a4eT», «He3aueT». Bo3aMOXKHO MCTONb30BaHNE OATUTBHO-PEUTHHTOBOM OIIEHKH.

IIIxaja oneHUBaHUA:
«3a4eT» — BBICTABISETCS, €CITU CPOPMUPOBAHHOCTD 3asIBICHHBIX JECKPHUIITOPOB KOMIETCHIIMA Ha
51 % wn Gonee OIEHUBAETCSI HE HUKE «YyJIOBJIETBOPUTEIBHO» MPHU YCIOBUU OTCYTCTBUS KPUTEPHUS
«HEYAOBIETBOPUTENIBbHO». BrICcTaBiseTcs, Korja oOydYaromuiics MOKa3bIBaeT XOPOIIUE 3HAHUS
M3YYEHHOTO YYEOHOro MaTepHalia; CaMOCTOSATEIBHO, JIOTHUYHO M TIOCIEIOBATEIHHO H3JIaraet M
HMHTEPIPETUPYET MaTepHalIbl Y4EOHOTO Kypca; MOJHOCTBIO PACKPBIBAET CMBICH MpEiaraeMoro
BOIIPOCA; BJIAJCET OCHOBHBIMU TEPMHUHAMHU W MOHATHSMU M3YUYEHHOTO KypcCa; MOKa3bIBAaCT YMEHHE
MEPEIOKUTh TEOPETUUECKHUE 3HAHUS Ha MTPEANOIaraéMblii MPAaKTUUECKUI OTIBIT.
«OTJINYHO» — BBICTABIACTCS, €CIM CPOPMUPOBAHHOCTH 3asBJICHHBIX JECKPUIITOPOB KOMITCTCHITHI
85 % Oomnee (B coorBercTBUM ¢ kKaprtamu kommereHiuit OITOII) oneHuBaeTcss KpuTepusiMu
«XOPOIIO» U «OTIUYHO», MPHU YCIOBUU OTCYTCTBHS OLICHKH «HEYIOBJIICTBOPUTEIHHO»: CTYJCHT
MOKa3ajl TMpOYHbIe 3HAHUS OCHOBHBIX TOJOXKEHUH (DaKTHUECKOro Marepuana, yMEHHE
CaMOCTOSITEIIbHO PEIIaTh KOHKPETHBIC MPAKTUYECKUE 33/1a4i MOBBIMICHHON CIOKHOCTH, CBOOOIHO
WCIIOJIb30BaTh CIPABOYHYIO JTUTEPATypy, AeNaTh 0OOCHOBAHHBIE BBIBOJBI U3 PE3YNIbTATOB aHAU3a
KOHKPETHBIX CHTYAIIH;
«Xopomio» — BBICTABISAETCS, €clii c(HhOPMHUPOBAHHOCTh 3asIBICHHBIX JECKPUIITOPOB KOMIETEHIIHIMA
Ha 61 % wu 6onee (B coorBeTcTBUM ¢ KapTtamu komneTteHiui OITOI) omieHuBaeTcs KpuTepusiMu
«XOPOLIO» U «OTJIIMYHO», IPU YCIOBUHU OTCYTCTBHUS OLIEHKU «HEYJIOBJIETBOPUTEIBLHO», I0MTyCKAETCA
OIICHKA «YJIOBJIETBOPUTEIHLHO»: OO0YUYaIOIIMUIACS MOKa3ajd MPOYHbIC 3HAHUS OCHOBHBIX IOJOKEHUM
(hakTUYECKOTO MaTepHalia, YMEHHUE CaMOCTOATEIbHO pelIaTh KOHKPETHBIC MPAKTHUYECKHE 3aJauH,
MpeAyCMOTpPEHHBIE paboyell MporpaMMoi, OPUEHTHUPOBATHCS B PEKOMEHJIOBAHHOW CIPABOYHOM
JUTEepaType, yMEeT MPaBUIHHO OLIEHUTh MOMyUYEHHBIE Pe3yIbTaThl aHAIM3a KOHKPETHBIX CUTYaIlUH;
«Y10BJIE€TBOPUTEIbHO» — BBICTABIIACTCS, €CIH CHOPMUPOBAHHOCTH 3aSBICHHBIX JIECKPUIITOPOB
koMmreTeHIit 5/ % u Gomnee (B coorBercTBUU ¢ KapTtamu kommereHiuit OIIOII) onenuBaercs
KPUTEPUSIMH «YIOBJIECTBOPUTEIBLHO», «XOPOIIO» U «OTIUYHO»: OOYyYArOIIUICS IMOKa3ajdl 3HaHHE
OCHOBHBIX TOJIOKEHUN (DaKTHUECKOro MaTepuasia, yMEHUE TOIYyYUTh C TTOMOIIBIO MPernoaaBaTens
MPaBUJILHOE PEIICHUE KOHKPETHOW MPAKTHUUECKOW 3aJaud W3 4YHCiia MPEeIyCMOTPEHHBIX pabodeit
MIPOrpaMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIPABOYHOM JIUTEPATYPOH;
«HeynoBiaerBopurenbno» «He3zauer» — BbicTaBisieTcs, eciii CHOOPMUPOBAHHOCTh 3asBJICHHBIX
JECKPUNTOPOB KOMIIETEHIUN MeHee ueM S5/ % (B COOTBETCTBUM C KapTaMU KOMIIETEHIIMA
OIIOII): mpu oTBeTe 00YyYaIOMIETOCS BBISIBUIUCH CYIIECTBEHHBIC MPOOEIbl B 3HAHUSX OCHOBHBIX
MOJIOKEHUH (AaKTUYECKOr0 Marepualia, HEyMEHHE C TIOMOIIbIO TMPEnoJaBaTeNsl MOJIYy4YUTh
MPaBUIILHOE PEIICHUE KOHKPETHOW MPAKTHUUECKOW 3aJaud W3 YMCa MPEAyCMOTPEHHBIX pabodeit
MpOrpaMMoi y4eOHO# TUCIUTUIMHEIL.

OTBeThl W pemnieHus: OOYYaIoOIIUXCSl OIEHUBAIOTCSA IO CICAYIOMIMM OOIIUM KPHUTEPHUSIM:
pacno3HaBaHue mpoOieM;  ompeAeNieHue 3Ha4yuMoW  uH(OpManMM;  aHaau3  [pooJieM;
apryMEHTHPOBAaHHOCTh; HCIIOJIb30BAHUE CTPATErHii; TBOPYECKUMW TIOJXOJ; BBIBOJBI; 0OIIas
IPaMOTHOCTb.

CoOTBEeTCTBHE KpPUTEPHEB OILICHWBAaHUSA C(HOPMHPOBAHHOCTH IUTAHUPYEMBIX pE3yJIbTaTOB
00ydeHus (IECKPUNTOPOB) CUCTEMaM OIICHOK MPEJICTABICHO B Ta0JI.



Ta0numa 4
HHTerpajbHas oleHKa

Kpurepun TpaguuuoHHas OLEHKa bainpHO-peUTHHrOBasE OLIEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2nl 2, Heszauer 0-50
5,4,3 3auer 51-100

OO6yuaromuecs 00si3aHBI CIaBaTh BCE 3aJaHUS B CPOKH, YCTAHOBIIEHHBIC TpernoaaBareneM. OreHka
«YIOBNETBOPUTEIIBHO» MO  JUCIHUIUIMHE, MOXET  BBICTABIATBCA W TPHU  HEMOJTHOU
c(hOPMHUPOBAHHOCTH KOMIIETEHIIM B XOJI€ OCBOCHUS OTAEIbHOW Y4eOHON MUCIUIUIMHBI, €CIIA HX
(dbopMupoBaHHE MpeArnonaraeTcss MpoAOHKUTh Ha Oosiee MO3JHMX J3Tanmax oO0y4yeHHs, B XOJe

W3YYEHUS IPYTUX YUeOHBIX JUCLUIUINH.

Iloka3zatenu u KPUTEPHUHA OICHKH JOCTHKEHUI CTYACHTOM 3allVIAaHUPOBAHHBIX pPe3yJbTaTOB

OCBOCHUSHA

AUCHUIIVIMHBI B X0/1€¢ TEKYHIEIro KOHTPOJIA H l'[pOMe)KyTO"[HOi/JI aTTeCTAallMu

Onenxa, Kpurepuu
YPOBEHb
«OTJIUYHOY, CrymeHT TMoKa3al MPOYHBIE 3HAHUS OCHOBHBIX TMOJIOKEHUN (PAKTHIECKOTO
MOBBILICHHBIA | MaTepuasa, yMEHUE CaMOCTOSITEIbHO PelIaTh KOHKPETHBIEC MPAKTUYECKUE 3a1a4K
YPOBEHb MOBBIIICHHOW CIJI0)KHOCTH, CBOOOIHO HCIOJIBH30BaTh CIPABOYHYIO ITUTEPATYpy,
JienaTh 000CHOBAHHBIC BHIBOJIBI M3 PE3YJIbTATOB aHAIN3a KOHKPETHBIX CUTYAIHHA
«XOpOoUIO», CrymeHT TMoOKa3al MPOYHBIC 3HAHUS OCHOBHBIX TMOJIOKEHUN (PAKTHIECKOTO
MOPOTOBBIN Marepuaia, YMEHUE CAaMOCTOSITEIBHO penlaTh KOHKPETHBIC MNPAKTUYECKUE
YPOBEHb 3aa4n, MPEAyCMOTpPEHHBIE pabodeil mporpaMmoil, OpPUEHTHPOBATHCS B
PEKOMEHJIOBAHHOM CIPaBOYHOM JIUTEpPAaType, YMEET MPaBWIBHO OICHUTH
MOJIYYCHHBIE PE3YJIbTATHI aHATN3a KOHKPETHBIX CUTYAIUN
«ynoBaeTBopuT | CTYJEHT TOKa3ajl 3HAaHWE OCHOBHBIX IOJIOKEHUH (HaKTHYECKOTO MaTepHalia,
€IILHOY, YMEHHUE TIOJIYYUTh C TIOMOUIBIO TMPENOAABATENs MPABUIBHOE PELICHUE
MOPOTOBBIN KOHKPETHOW TIPAaKTUYECKOW 3aJadyd M3 4YHCIa TPEIyCMOTPEHHBIX pabouei
YPOBEHB MporpaMMou, 3HaKOMCTBO C PEKOMEHA0BaHHOMN CIIPaBOYHOM JIMTEpATypOi
«ueyznoneTBop | [Ipu oTBeTe CTy/IeHTa BRISBHINCH CYIIECTBEHHBIEC MTPOOEIBI B 3HAHUSX OCHOBHBIX
UTEILHOY, MOJIOKEHUH (PaKTHUYECKOTO MaTepuasia, HEYyMEHHE C IOMOIIBIO0 MPEToaBaTelIs
YPOBEHb HE MOJYYUTh MPABWIBHOE PENIEHHE KOHKPETHOM MPAaKTUYECKOW 3ajlaud M3 4Yuciia
copmupoBan MPEyCMOTPEHHBIX padoUei MporpaMMoi y4eOHOM TUCIUIIINHBI

3 TunoBbie KOHTPOJIbLHBIE 3aJaHUSI WM HUHbIE MATEPHAJIbI, HE00X0AUMbIe /ISl OLEHKHU
3HAHMHA, YMeHHMil, HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH, XAPAKTEPU3YIOIIUX ITAIbI
¢dopmMupoBaHusi KOMIIETEeHIMA B MIpollecce 0CBOEHHUs 00pa30BaTEILHON MPOrPaMMbl

3.1 IlepeyeHb BONPOCOB /ISl POMEKYTOYHOM aTTecTALMH (324€T)

Bomnpocs k 3auery 1 cemecTp

1. Matpuubl 1 onepauuu Haja HuMu. [lpumep
1. Onpenenurenu 2-ro u 3-ro nopsiakos. [Ipasuno Cappyca. [Ipumep.
2. MuHOD u anredpandeckoe IomoHeHHe. Pa3inokenne onpeaenuTens Mo CTpoKe / CTonoIy /.




3. Obparnas MaTpuua. AJTrOpUTM BBIYHCICHHUS 00PaTHONW MaTPHUIIbI

4. Panr matpuisl. DaeMeHTapHbIe TpeoOpa3oBaHus MaTpullbl. bazucHelil MUHOpP.

5. OcHoBHble moHsATUSA U omnpeneneHus CJIY: oIHOPOAHOCTb, COBMECTHOCTB, OIPENEICHHOCTD.
3anucek CJIY B matpuuHoit popme.

6. Cuctema nuHeHBIX ypaBHeHUH. MeTo oOpaTHO# MaTpulisl. [Ipumep

7. ®opmyansl Kpamepa. [Ipumep

8. Metoz nocnenosatenbHbIX uckiatodeHni XKopaana-I'aycca.

9. UccnenoBanue cucteM JUHENHBIX ypaBHeHU. Teopema Kponekepa- Kanemm.

10.Cucrema JIMHENHBIX OJHOPOAHBIX ypaBHeHU. DyHnameHTanbpHas cucreMa pemeHuil. [Ipumep
11.BekTopbl ¥ TUHEWHBIE ONEePALIMU HAJl HUMH.

12. Koopaunatel BekTopa. Pamumyc-Bekrop Touku. PaccrosHme wMexay toukamu. CkaisspHOe
IIPOM3BE/IEHUE IBYX BEKTOPOB.

13.IToHsiTHE TMHEWHOTO IPOCTPAaHCTBA. JINHENHAs HE3aBUCUMOCTD BEKTOPOB.

14.ba3uc nuHelHOTO IpOcTpaHCcTBa. TeopeMa o pas3noxeHnun BekTopa mo 6asucy. [Ipumep.
15.Co0cTBeHHbIE 3HaYEHUsI U COOCTBEHHBIE BEKTOPHI. XapaKTepUCTUUIECKOE YpaBHEHHE.

16. VYpaBHeHHME NpsAMONM Ha IUIOCKOCTH. YCIOBHS NApaJIEIbHOCTH W NEPIEHINUKYJIIPHOCTH
MPSIMBIX.

17. YpaBHEHUsI OKPYKHOCTHU U 3JUIHIICA.

18. YpaBHenue runep60bl 1 napadosibl.

19.YpaBHEHHUs IIIOCKOCTHU: 001Iee U TapaMETPHIECKOE.

20. YpaBHeHHE IPSMOM B IPOCTPAHCTBE

Bomnpocsl k 3k3ameny 2 cemecTp
. MHoO>kecTBa U onepanuy Haj HUMHU.
. Uncnosble MHOXeCTBa. VIHTEpBall, NOJIyHHTEPBAJ, OTPE3OK.
. OrpaHn4yeHHbIE MHOXECTBA, BEPXHUE U HI)KHUE I'PAHU YHUCIIOBBIX MHOXKECTB.
. AbGcomoTHas BenuurHa yucia. OKpeCTHOCTb TOUYKH.
. [lonsitue pynkunu u cnocoObl 3a1annsa. OCHOBHbBIE CBOMCTBA (DYHKIIMH.
. Obparnas ¢pynkuus. Cnoxsas QyHKIUS.
. DnemeHTapHble PyHKIIMU U UX CBOMCTBA.
. UncoBast ociieJoBaTenpbHOCTh U €€ cBOoMCTBA. [Ipenesn yncnoBoii mocaea0BaTeaIbHOCTH.
. CpolicTBa cxonsaumxcs nocuenoBarenbHocTell. Jlemma o aAByx munuiuonepax. OOliee npaBuiio
HaXO0XIECHHUS ITPENIETIOB
10.HepasenctBo bepuymmm. Yucno E.
11.IIpenen ¢ynkuun. OpHOCTOpOHHHME mpenenbl. OOImMEe NpaBuiIa HAXOXKICHHUS IPelesioB
GyHKIHH.
12.3ameuarenbHble IPEIETIbL.
13.beckoHEYHO Majble B OECKOHEYHO OOJbIINe (PYHKIINH.
14.HempepsiBHOCTh GyHKIMU. CBOWCTBA (QYHKLUI HEMIPEPBIBHBIX B TOUKE U HAa OTPE3KE.
15.IIpousBognas ¢pyHKIMHM B To4ke. ['eomerpuueckuii cMbica npou3BoAHOM. [IpaBocTopoHHSS 1
JI€BOCTOPOHHSIS IPOU3BOHBIE.
16.I1paBuna muddepennmpoanus. [IponsBonnas cnoxHoi pynkuuu. [Ipumep.
17.1Ipon3BoaHbIE OCHOBHBIX 3yieMeHTapHbIX (GyHKiui. [Ipumep. [oHsTHE MPOM3BOIHBIX BBICIIMX
MOPSIKOB.
18.Teopema depma u €€ TECOMETPUIECKUI CMBICIT.
19.Teopemsl Poins u Jlarpanka v uX reoMeTpUueCKUi CMBICIL.
20.1TpaBuiio Jlonutans. [Ipumep.
21.Bo3pacranue u yosiBanue ¢pyHkiuu. JJoctaTouHbie YCI0BUS MOHOTOHHOCTH (DYHKIIUU.
22 .OkcerpemyM (yHkuu. Heo6xoaumble M JOCTAaTOUHBIE YCIOBUS IKCTPEMyMa.
23.Beimyknocts GyHKnud. Touku nepernda. AcUMOTOTH Tpaduka GpyHKIUH.
24 IlepBooOpazHas GyHKIMS © HEONpEACNICHHbIH uHTerpain. CBOWCTBa HEONPEICICHHOTO
HHTerpaa.
25.MIHTerpaisl OT OCHOBHBIX JIEMEHTAPHBIX (DYHKIMH.
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26.Metop 3amenbl nepemeHHoi. [Ipumep.

27. Meroa MHTETpUpOBaHMS MO yacTAMU. [Ipumep

28 UnterpanbHasg cymma. lloHsATue omnpeneneHHOro WHTerpaiga. [ e€oMEeTpUYecKHil CMBICI
ONPEIETICHHOT O UHTETpaJa.

29. OcHOBHBIE CBOWCTBA ONPEAEIEHHOI0 HHTErpasa.

30. OmpeneneHHbI HMHTErpajd C IEPEeMEHHbIM BepxHUM TmpenenoM. dopmyna HpioToHa —
JleiiOHu1A.

31.0cHOBHBIE METObl BBIUKCICHHSI ONPENEICHHOIO HMHTErpajia: METOJ 3aMEeHbl IMEPEeMEHHBIX,
METOJl UHTETPUPOBAHUS 110 YACTSAM.

32 IlpubmmkeHHbIE METOIBI BEIYMCIICHUS ONIPEACIICHHOTO HHTErpaa.

33. Boruucnenue miomiaieil 1 00eMOB TeJl ¢ TOMOILBIO OTIPEIEIEHHOT0 HHTErpaa.
34.HecoGcTBeHHble uHTerpasibl. HecoOcTBeHHble HHTErpanbl € OECKOHEYHBIMH MpeiesiaMu
HMHTETPUPOBAHUS.

35. HecoOcTBeHHbBIE MHTETPAJIBI OT HEOTPAHUYEHHBIX (QYHKIUH.

36. CxouMOCTh HECOOCTBEHHBIX MHTErpasioB. [Ipu3Haku cpaBHEHUS.

37.11lonatre pyHKIMHU HECKOJIBKUX MepeMeHHbIX. [Ipeaen u HenmpepbIBHOCT (PYHKIIMH HECKOJIbKHUX
NIEPEMEHHBIX.

38. YacTHbIE TpUpanIeHUs U YaCTHbIE MPOU3BO/IHBIE.

39. Juddepennpyemocts OHIIL. Ionublil quddepennma.

40.uddepennmpoBanne CI0OKHBIX U HESIBHBIX (PYHKITUH.

41.KacarenbHast IJIOCKOCTb U HOPMaJIb K IOBEPXHOCTH.

42 .1lpousBoiHas 1Mo HaMpaBiIeHUO. [ pagueHT.

43 .IlpousBoauble U quddepeHmansl BeICIUX nopsaakos. @opmyna Teitnopa.

44 .OxcTpeMyMbl  (YHKIIMA HECKOJIBKHUX TIEpeMEeHHBIX. Heobxoaummoe u I0CTaTOYHOE YCIOBHS
CYLLIECTBOBaHMs KCTPEMYyMaA.

45.Y cnoBHBIM 3KkcTpemMyM. Metoa MHOKuUTeNeH Jlarpamxka.

Bonpocsl k 3a4ety 3 cemecTp
1. JIBOWHOM MHTErpaj U €ro OCHOBHBIE CBOMCTBA. BhIuncieHne JBOMHBIX HHTErPAJIOB.
2. Tlonstue nuddepennmanbHoro ypaBHenus. Muterpanbubie kpusble. 3agaua Komm. OOmiee u
yacTHOe peuieHue Y.
3. oY c pazaensrommmucs nepemeHubIMu. [Ipumep.
4. 1Y B nonsbix auddepennnanax. [Tpumep.
5. JIuHeitHble OTHOPOAHBIE U HEOAHOPOAHBIE Y
6. UucnoBoit psix u ero cymma. CXoauMocTh YHCIOBBIX psgoB. HeoOxoanmoe ycioBue
cxoaumocTtu. CBOMCTBa CXOIAUINXCS PSIIOB.
7. Ilpu3Haky cpaBHEHHs CXOAMMOCTH PsJia C MOJOKUTEIbHBIMH YWIEHAMH.
8. JlocTaTo4uHbIE PU3HAKU CXOJAUMOCTH PSAJOB C MOJOKUTEIbHBIMU YJICHAMH.
9. Pspl ¢ mpon3BOJIbHBIMU YJI€HaMU. AOCOIIOTHAs M YCIIOBHASI CXOAUMOCTb.
10.3nakouepenyronuecs. [Ipuznak JIeiOHMIIA CXOTUMOCTH 3HAKOUEPETYIOIIUXCS PSIOB.
11.Ctenennsle psaasl. Teopema Abens. Paguyc 1 nHTepBan CXOAMMOCTH CTEIIEHHOTO ps/a.
12.Pa3noxxenue GpyHKIMi B cTenieHHOM psin. Psim Makiopena.
13.Paznoxkenue B creneHHod psa ¢ynkuui f(x)= 1/ (1-x) u f(x)= 1/ (1+x). Pasnoxenue B
crenieHHOH psan ynkuuit f(x)= ex u f(x)=1g(x).

3.2 [lepeyeHb BOMPOCOB /1J151 IK3aMeHA

Bonpocsl k 3k3ameny 4 cemecTp
1. ITpocTpaHcTBO 2NEMEHTApHBIX UCX0A0B. CiyuaiiHble COOBITHS U OTIepaIlK HaJl HUMH.
2. Knaccuueckoe orpezenenne BepositTHocTH. CBolcTBa BepositHOcTel. [Ipumep.
3. Pa3menenusi, coueranusi, nepectanoBku. CBOKMCTBA COYETaAaHUM.
4. T'eomeTpuueckoe omnpeesieHue BeposiTHOCTH. [Ipumep.
5. YcnoBHas BeposTHOCTh. OOocHOBaHHE (QOPMYIBI YCIOBHOW BEPOSTHOCTH B KIACCHYECKOM



ciryuae. @opmysa yMHOXKEHUS BeposiTHOCTeN. He3aBUCHMOCTh COOBITHIA.

6. ®opmyna mosHOM BeposiTHOCTH U (popmyia baiteca. [Ipumep.

7. Cxema bepnymm. ®opmyna bepnymnu. [Ipumep. Ilpenensusie Teopems! [lyaccona u Myaspa —
Jlamaca.

8. CnyuaitHas nuckpeTtHas BennuuHa. Pan pacripenenenus. [Ipumep.

9. ®ynkuums pacnpeneneHus u ee cpoiictaa. [Ipumep.

10. HenpepsiBHas c. B. [I10THOCTB pacnipeienieHns BEpPOSITHOCTEN U €€ CBOWCTBA.

11. MaremaTrnueckoe 0’)KMIaHHE TUCKPETHOM U HENIPEPBIBHOM C. B. M €T0 CBOMCTBA.

12. lucnepcus U ee CBOMCTBA.

13. Mona u meaunana pacrnpenenenus. HayanbHble U EeHTpaibHbIE MOMEHTHI C.B.

14. JluckpetHoe pacmpeneneHue: OuHomuanbHoe, IlyaccoHa, reoMmeTpudyeckoe U HX
XapaKTEPUCTHUKH.

15. PaBHOMEpPHOE M IOKA3aTEIbHOE PACHpPEECIICHUE U UX OCHOBHBIE XapaKTepUCTUKH. Jlemma o
PaBHOMEPHOM pacHpeeICHUN.

16. HopManbpHOE pacnpefesieHue U €ro XapakTepucTUKU. JIeMMa O HOpMaJbHOM pacHpeleIeHUH.
BeposiTHOCTE COOBITHH, CBSI3aHHBIX C HOPMAJIbHBIM PaCIpEICICHUEM.

17. IsymepHas (yHKIMS pacripeeseHus 1 ee cBoicTBa. CBA3b ¢ OMHOMEPHBIMHU ¢.D.

18. Cuctema nByX AMCKpPETHBIX c.B. MaTpuua pacrnpeneneHuil. CBsi3b ¢ psaaMu pacrnpeieseHus
OJIHOMEPHBIX C.B.

19. KoBapuanuus. Koapdunuent koppensiuuu u ero coiictBa. Kopapuanuonsas matpuia.

20. YcnoBHbIE 3aKOHBI pacHpElENICHUs JUCKPETHBIX U HENpEpbIBHBIX c.B. lloHsATHE perpeccum.
YpaBHEHHE PETPECCUH.

21. YcioBHOE MaTeMaTHYECKOE OKUAAHUE U €TI0 CBOWCTBA.

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

23. HepasenctBo YeOnlieBa. Ciencraue.

24. IlonsTre 0 3aKkoHE OONBIINX YKcell. 3aK0oH OonbImx yucen B popme Yebrimena. CrneacTaue.
25. TlonsiTue o 3akoHe 0OJBIINX YKced. 3aKoH OosbIIMX yucen B popme bepHymu.

26. Ilonatue o UEHTpalIbHOW mpenenbHON Teopeme. lleHTpanbHas mpenenbHas Teopema Jyist
HE3aBHCHMBIX OJIMHAKOBO PACIIPENEICHHBIX C.B.

27. Ilonatue BbIOOPKU U reHepaIbHONW COBOKYITHOCTU. BHIOOpOUHBIN METO/.

3.3 OuenouHoe cpeacTBo 1 (mpakTHYecKUe 3aaHUA)

1 cemecTp

Pasnen 1. JIuneiinas ajaredpa ¢ 3J1eMEHTAMHM AaHAJTUTHYECKOH reOMeTpPHUM.

IIpakTnyeckas padora Nel. OCHOBHBIE Onlepalliy Ha/l MAaTPULIAMHU.

IIpakTnyeckas padora Ne2. BeluucieHnue onpeaenuTesen.

Paznosxenue onpenenuTenei mo anemMeHTaM CTpOKH (CToo1a)

IIpakTunueckas padora Ne3. O6paTHast MaTpHIia.

IIpakTuyeckasi padora Ned, Pemienue cucrem nuHelHbIX ypaBHeHud Meroa Kpamepa
IIpakTuyeckas padora NeS. Pemienue cucteM JUHEHHBIX ypaBHEHUN. MeTo 0OpaTHOM MaTpHIIbI.
IIpakTuyeckass padora Ne6. Pemenune cuctem nuHeiHbIXx ypaBHeHuM Meton INaycca. Teopema
Kponekepa-Kanennu.

IIpakTuyeckasi padora Ne7.-9. DneMeHTh MATPUUHOTO aHalu3a. BekTopsl U oneparuy HaJ HUMHU.
BekropHble MpOCTpaHCTBA, TUHEHHBIE MPOCTPAHCTBA. DJIEMEHThI AHATUTUYECKON T€OMETPHUHU.
IpakTuyeckass padora Nel(). Anamutrhyeckass reoMeTpusi Ha TIIOCKOCTH. CrocoObl 3amaHust
MPsIMOM Ha TIOCKOCTU. B3auMHOE pacnosnokeHue npsiMbIX.

IIpakTnyeckas padora Nell. AnamuTuueckass reoMeTpus Ha IUIOCKOCTH. KpuBble BTOpOro
MOps KA.

IIpakTnyeckas padora Nel2. Ananuruyeckas reoMeTpusi B IPOCTPAHCTBE. 3aJjaHUE IUIOCKOCTH B
IIPOCTPAHCTBE.

IIpakTnyeckas padora Nel3. AnanuTuueckass reoMeTpusi B MPOCTPAHCTBE. 3a/JaHue NpPSIMON B
MIPOCTPAHCTBE.



IIpakTnyeckas pabGora Nel4. Amnanutuueckas TreoMmMeTpuss B IpocTpaHCcTBe. B3aumHoe
pacmosoKeHue NPSMBIX U TNIOCKOCTEN B TPOCTPAHCTBE.

IIpakTnyeckas padora NelS. [loBepxHOCTH BTOPOTO NOpPsAKa.

IMpakTuyeckasi pa6ora Nel6. [Ipoepounas padoTa.

2 cemecTp

Pazgea 2. MaremaTnueckuit anaau3 u nuddepennuanbubie ypapHenus. Auddepenuuanbnoe
1 HHTerpajbHOe HCYHCICHHE.

IIpakTnyeckas padora Nel-3. ®ynkuus, cBoicTBa QyHKIMH. HenpephlBHOCTH (QYHKIMH.
Brruncnenue npeaenoB QyHKITHA.

I[IpakTnueckas padora Ne4-6. ludbdepenurponanme GyHKIUU OHOIN nepeMeHHOI. Beruncienue
MPOU3BOAHBIX. PU3HUYECKUIN U T€OMETPUUECKUIN CMBICII IPOU3BOJHOM.

IIpakTuueckass padora Ne7. OcHoBHBIE Teopembl nuddepeHnuanibHoro ucunciaenus. [Ipasuio
Jlonurans.

[IpakTnyeckas padora Ne8-9. IlpumeHeHue mnpous3BOIHOM K HcCCIeNOBaHUIO (QYHKIUN H
MOCTPOEHHIO IPa(hUKOB.

IIpakTuyeckass padora Nel0-12. OyHKIMM HECKOJBKMX IEPEMEHHBIX. YacTHBIE NMPOU3BOIHBIE
@OHII. Oxctpemym OHII. VcnosHslil akcTpemyM. MeTton MHOxkuTenel Jlarpanxa.

[IpakTnueckas padora Nel3. Boruncnenue unHrerpanoB. OCHOBHBIE METOJIbI MHTEIPUPOBAHUS
HEOIPEEIIEHHBIX UHTETPAJIOB. MeTO/1 3aMEHbI IEPEMEHHOM.

IIpakTnyeckas padora Nel4. Boruricienue uHterpanoB. MeTo1 UHTETPUPOBAHUS 110 YACTSM.
IIpakTnyeckas padora NelS. Beruncienue wuHTerpano. VHTerpupoBaHue panMOHAJIbHBIX
Tpo0ei.

IIpakTnyeckas padora Nel6. Beruucnenue nnrerpanos. MHTErpupoBaHue TpUrOHOMETPUUYECKUX
GbyHKIU.

3 cemecTp

IIpakTnyeckas padora Ne 17-18. Onpenenennslii naTerpai. ['eomerpuyeckue NpuIoKeHusI.
IIpakTnueckas padora Nel9. HecoOcTBeHHbIE HHTETPAIbL.

IIpakTnyeckas padora Ne20. KpatHsie unterpaisl. ['eoMerprueckne npuioKeHusl.
IIpakTnueckas padora Ne21-22. JluddepenumanbHble ypaBHeHUs. VHTerpaiabHble KpUBBIE.
[opsanox nuddepenumanbHoro ypaBHeHus. Pemienue nuddepeHnuanbHbIX ypaBHEHUH NEPBOTO
NOpsAJIKA. YPaBHEHHUS € Pa3ACIAIOLMMUCS IEPEMEHHBIMHU.

IpakTnyeckas padora Ne23-24. Pemenune auddepeHnnanbHbIX ypaBHEHHH MEPBOTO MOPSIKA.
OnHOpOJHBIE U JINHENHBIE YPABHEHUS.

IIpakTnyeckas padora Ne2S. Pemenne nudpepeHnnanbHbIX YpaBHEHHH BTOPOTO MTOPSIKA.
IIpakTnueckass padora Ne26-27. Pemenue nuddepeHIManbHbIX YpaBHEHHH BTOPOTO MOPSIKA.
JIuneiinble ypaBHEHUS (OAHOPOIHBIE U HEOTHOPOIHBIE).

IIpakTnueckas padora Ne28. Pemenue cucrem nugdepeHInalbHbIX YpaBHEHUH.

IIpakTnyeckas padora Ne29-32. UucnoBele M cTeneHHble psabl. MccnenoBaHue psiioB Ha
cxonuMmocTh. Paznoxkenue ¢yHkumii B creneHHOM psa. llpumeHeHne psAaoB K HpUOIMKEHHBIM
BBIYHCIICHUSIM.

4 cemecTp

Pa3nea 3. Teopusi BeposiTHOCTEH.

IIpakTnueckass padora Nel-2. Kiaccudeckoe ompenesneHue BeposTHOCTH. ['eomerpuueckue
BEPOSATHOCTH. DOPMyYIIBI CIIOKEHUS U YMHOXEHUS BEPOATHOCTEN. Y CIIOBHAs BEPOATHOCTh. Dopmyiia
nojHou BeposstHocTH. Dopmyna baiteca.

IpakTnyeckas padora Ne3. Vcnsitanus bepuynnu. [IpeaensHbie TeopeMsl B cxeme bepryiu.
IIpakTuyeckasi padora Ne4-5. JluckperHas ciydaiiHas BennuuHa. OyHKIMS paclpeieiieHUsl U ee
coricTtBa. HenpeppiBHasg ciydaiiHas BeJWduMHA. UYKMCIIOBBIE XapaKTEPUCTUKH JIHCKPETHOU
CIIy4aiiHOM BEJIMYUHBI. YUCIIOBBIE XapaKTEPUCTUKU HENPEPBIBHOM CIIy4allHOM BEINYMHBI.
IIpakTnyeckas padora Ne6-7. HopmanbHbll 3aK0H pacripeneneHus. BaxHeilne crangapTHble
pacrpeliesieHusi M MX  XapaKTepUCTUKU: OMHOMHMHaibHOe, [lyaccoHa, reomeTpuueckoe,
paBHOMEpHOE, NoKazareiabHoe. OCHOBHbIE CBOMCTBAa HOPMAJIIBHOI'O 3aKOHA PacIpe/ieeHMS.
IpakTnyeckass padora Ne8-9. CoBMecTHOe pacmpeiesieHUue CIIydalHbIX BeIUMYUH. DyHKIUA



pacrpenienieHuss M IUIOTHOCTh JBYMEpPHOW cityyaiiHOM BenuuuHbl. KoBapuanums u xo3dduuumeHt
koppensauuu. Koppensiuusa u perpeccus.

PA3JIEJI 4. MaTtemaTu4eckasi CTATUCTUKA.

IIpakTnyeckas padora NelQ. I'eHepanbHasi COBOKYNMHOCTb M BbIOOpKa. BapumanumoHHblil ps.
OMmnupuyeckas GyHKIUA pactpeneneHus. [Iomuron 4actor u ructorpamma.

IIpakTnyeckas padora Nell-12. ToueuHble U UHTEPBAIbHBIE OLIEHKH HEU3BECTHBIX MapaMETpPOB.
MeToa MOMEHTOB METOJ] MAKCHUMAJIBHOTO MTPABJIONIOI00HS.

IIpakTnyeckas padora Nel3-14. [Ipoepka runore3 o paBEHCTBE MATEMaTUYECKUX OKHUIAHUN U
nucnepcuil. [IpoBepka runoTessl 0 BUIE pacipeieeHusl.

IIpakTuyeckasi pa6ora Nel5-16. BeibopouHoe ypaBHEHHE JIUHEHHON perpeccuu. HenmHeitHas
perpeccus. KoppensinoHHOE OTHOILIEHUE.

3.4 OuenouHnoe cpeactso 1 (mpoBepouHas padora)
PA3JIEJI 1. JIuneiinasi anredpa c 3JieMeHTAMH AaHAJTUTHYECKOH reoMeTpUM
BapuaHT npoBepo4Hoii padoThl N0 JINHEITHOH anredpe
1. dns nanasix matpun A u B naiigure: C=2A-B, D=AB.

@l 2 18 2 1 -18
A=%4 2 17 B=% 0 37
g1 o013 & -1 15

2. Beancnute onpenenuTenb

3. MccnenoBaTh cUCTEMY Ha COBMECTHOCTD U B CIIy4a€ COBMECTHOCTH PELLIUTH €€:

a) metogom Kpamepa,

6) metomom ["aycca,

B) MaTpPUYHBIM METOJIOM.
i 4x-x,=-6,
[3x, +2x, +5x, =- 14,
Lx, - 3x, +4x, =-19.

BapuaHT npoBepo4HO#i padoThbl 0 AHAJIUTHYECKOI TreOMeTPpHH

1. CocTaBuTh ypaBHEHHE MPSMON, IPOXOIAIIEH Yepe3 TOUKH A(l,- 2) " B(2,0).
2. CocTaBuTh ypaBHEHUE TIPSIMOM, MPOXOIAIICH Yepe3 Havaao KOOPAUHAT, €CJIU U3BECTHO, YTO
npsiMasl NapajuleibHa npsamont 2x - 4y - 5 =0.
3. Hanbl ase Touku M(4,2) u N(12,8). CocTaBUTh ypaBHEHHE OKPYKHOCTH, JUAMETPOM KOTOPOI
CILykUT 0Tpe30K MN.
4. HamucaTth ypaBHEHHE IJIOCKOCTH, IPOXOASILEN Yepe3 TOUKY
M(4,-3,5) 1 neprneHuKyJIIpHOi BEKTOPY n= (1;- 5;12).
5. CocTaBUTh KAHOHMYECKOE YpaBHEHHUE NMPSMOH, poxo el uepes3 Touky My(1,-2,3) u
rapajuieJIbHO BeKTopy a =(-2,1,4).
PA3JIEJI 2. MaTtemaTu4eckuii aHaau3 U AudPepeHnnaJIbHbie yPABHEHHS.
JAnddepennuanbHoe 1 HHTErpajbHOE UCYUCICHUE.
BapuanT npoBepo4Hoii padoThI

2
1. BeruncauTe nHTErpai dx + 4);lx
1
2. Haiiti momas GUrypsl, orpaHA4eHHON TMHUAMH y =4- x° |y =3
3. Haiiti 06beM Tenta, 00pa30BaHHOTO BPAIICHUEM BOKPYT OCH OX (PUTYPBI, OTPaHUYEHHOMN
mmmaME: Yy =2- x>,y =0 ,x3%0
1

y 1
4. BoruncnuTh HECOOCTBEHHBIH HHTETpaT ()—dx
X
0



0 3x
5. Berumcnuts uuTerpan ¢)dx dx - y)iy
-2 x
6. 3aMEHUTH OPSIIOK HHTETPHUPOBAHKS B IBOMHOM HHTETpaIe

x+2

1)2‘}501‘ (e, » v 2) (‘}Zx-g)f (x, y iy

Y
v -1 -1
7. Haiitu momaap GUrypbl, OrpaHH4eHHON JIMHUSAMH: Y =Sin X y =0

PA3JIEJI 3-4. Teopusi BepositHocTeill. MaTeMaTu4yecKkasi CTATUCTUKA.
BapuaHT npoBepo4Hoii padoThI
1. CxonbKMMH cITOCOOaMHU MOXHO BbIOpaTh IBYX JI€KYPHBIX U3 IPYIIIbI B 24 yenoBeka?

2. B rpynmne 15 neBymek u 11 mapueit. CinydaiiHpiM 00pa3oM BbIOUMParOT 0HOrO cTyaeHTa. Kakosa
BEPOSITHOCTh, YTO ITO FOHOIIA?

3. Ha kaproukax HamucaHbl OyKBHI M, a, T, €, M, a, T, U, K, a. KapTouku mepeMenmnBaroTcs u
packiagbpiBatoTcs B psiji. KakoBa BepOsITHOCTD, YTO MPU ATOM MOJTYUUTCS CIOBO MaTeMaThKa?

4. Tpu crpenka HE3aBUCHMO APYT OT Jpyra CTPENSIOT MO Leidu. BeposTHOCTh momagaHus Jis
niepBoro crpenka pasHa 0,75; mist Broporo — 0,8; mist Tpetbero — 0,9. HallTH BEpOSITHOCTh TOTO, YTO
BCE TPU CTpeJIKa OJTHOBPEMEHHO MOMaAyT B IIEIb.

5. CroprcMeH cTpensieT 1o MulleHH. BeposTHOCTh momnazaHus B MEPBBIM CEKTOpP MPHU 3TOM paBHA
0,4, a Bo BTOpoOii — 0,3. KakoBa BEpOSITHOCTb TOTO, YTO CIIOPTCMEH NONAJET B OUH U3 CEKTOPOB?

1. IIpu mexanuveckoil oOpabOTKEe CTAaHOK OOBIYHO PabdOTAET B JIBYX pPEXKUMAaX: PEHTAOETHHOM M
HepeHTaOenbHOM. PeHTabenbHbIN pekuMm HaOmomaercss B 80% W3 Bcex ciayyaeB paloOTHI,
HepeHTabenbHbIl — B 20%. BepoaTHOCTh BbIXOAA M3 CTPOs 3a BpeMs t paboThl B peHTaOEIbHOM
pexume paBHa 0.1, B HepentabenbHOM — (,7. HaifTu BEpOSITHOCTH BBIXOJA CTaHKa U3 CTPOS 3a
BpeMs t
2. BeposTHOCTh momafaHus B MUIIEHb MPH OJHOM BBICTpeNe AN AaHHOro ctpenka 0,7 U He
3aBHCHUT OT HOMepa BbicTpesia. HailTu BEpOSITHOCTB TOTO, UTO MPHU S5 BBICTPENIaX MPOU30MAET POBHO
2 monaJaHus B MUIIECHb.
3. BepositTHOCTB nosiBiieHUs coObIThs paBHa 0,7 B kaxxoM 13 2100 He3aBUCUMBIX UCIIBITAHUM.
Haiitu BeposiTHOCTB TosiBiIeHUS coObITHS He MeHee 1470 u e 6onee 1500 pas.
4. uckpetHas ¢.B. X 331aHa 3aKOHOM pacIpeieIeHUs
Tpebyercs:

1) mocTpouTh QYHKIMIO pactpeieseHus,

2) HalTH MaTeMaTUYEeCKOe 0XKUIaHUE,

3) mony,

4) nucriepcuto,

5) cpenHee KBaApaTUYECKOE OTKIOHEHUE,

6) koa(puImeHT Bapuaiu,

7) k03 pUIMeHT aCUMMETpPHUH.

X1 412101214
P|03]1?101]0,1]0,1

5. HempepsiBHas c.B.X 3ajaHa IIIOTHOCTBIO paciipeiesienus BeposaTHocTel. Tpelyercs:
1) BbMmCcIUTH KOHCTAHTY C
2) waiitu M[X] u D[X]
3) wmaiTh BeposATHOCTH P (a < x < b)



10, xl [2;4]
/&) T13ex?, xl [2:4]

a=2; ub=3

6. HerepLIBHaSI cnyqaﬁHaﬂ BCJIMYMHA MUMECT HOPMAJIIbHOC PACHPCACICHUC. Ee marematmueckoe
OXKHUIAAHUC PABHO MX , CpEIHEE KBAIPATUICCKOEC OTKIOHEHHUE PABHO S | . Haiitu BCPOATHOCTL TOI'O,

4TO B PE3YJIBTATC UCIIBITAHUSA cnyqaﬁHaﬂ BCJIMYHHA IPUMET 3HAYCHUC B UHTCPBAJIC

(a b).

M S

X X

a b

12 2

8 14

7. ana BeiOopka. TpeOyeTcst MOCTpOUTh paclpeielieHne OTHOCUTENbHBIX YacTOT, BapUAlMOHHBIN
pAaa, NOJIUTOH 4aCTOT, OCHOBHBLIC XAPAKTCPUCTHUKHU BAPHALITMOHHOI'O pAaa (MO)Iy, MCJMaHy, pasMax
BapbUPOBAHUS) U IOCTPOUTH HIMIIUPHUECKYIO (PYHKIIUIO pacipeaeIeHHUs.
10, 12, 16, 10, 10, 15, 15, 10, 11, 12.

Kpurtepun oneHkn npoBepo4Hoi padoTbl

Ornenka Kputepun orneHMBaHuUS
«OTangHO» OueHKka «OTJIIMYHO» BBICTABISICTCA, €CIM BCE 3aJaHUSl PELICHBI
MOJTHOCTBIO, B TIPEACTABICHHOM pEIIEHWH OOOCHOBAHHO IOTY4YeH
MPABUJIbHBIN OTBET.
«Xopomio» OneHKa «XOpOIIO» BBICTABISICTCS, €CIM  3aJlaHUS pEIICHBI

MOJIHOCTBIO, HO HET JOCTaTOYHOTO OOOCHOBAHMS WJIM TIPU BEPHOM
pelIeHUU JOMyIIeHa BBIYUCIUTEIbHAS ONIMOKA, HE BIUAIONIAs Ha
MPaBUIBHYIO TOCIEIOBATEIBbHOCTh PACCYXKICHUM, U, BO3MOXKHO,
MIpUBE/IIIAas K HEBEPHOMY OTBETY.

«Y IOBIIETBOPUTEIILHO»

OIICHKa «YAOBJICTBOPUTCIIBHO»  BBLICTABJIACTCA, CClIM  3aJaHuA
PCIICHBI YaCTUYHO

<<HCYILOBJ'I€TBOPI/ITCJH)HO»

OIICHKa «HECYHOOBJICTBOPUTCIBHO» BBICTABIACTCA, C€CIW PCIICHHUA
HCBCPHLI MJIK OTCYTCTBYIOT

Kpurtepun KOHKpeTHOr0 0ieHO4YHOro0 cpeactBa (corsaacHo [NOJOKEHUTIO
0 MPOMEKYTOYHOM arTecTanuu odydyawmuxcsa BYuT
10 MPOrpaMMaM BbICIIEro 00pa3oBaHuA — MPOrpaMMamM 0akajaaBpHuaTa u

NporpaMMaM cleuuaJmrTera)

IIo utoram TECTUPOBAHUA OLICHKA 3HAHHH o6yqafomerocs[ MMPOU3BOAUTCA B COOTBETCTBUH CO

CJIEIYIOIIIMMH KPUTEPUSIMH:

npaBUIIbHBIX 0TBETOB 0-39% — «HEYIOBIETBOPUTEIHHOY/KHE 3aUTEHOY;
NpaBUIbHBIX OTBETOB 40-59% — «y1OBIETBOPUTEIBHO»/«3aUTEHON;
MpaBWIbHBIX OTBETOB 60-79% — «XOpOLIO»/«3auTEHO»;

npaBuiIbHBIX 0TBETOB 80-100% — «OTINYHO»/«3aUTEHO».

| KO,Z[ 1 HAMMCHOBAHUC

| KOI[ Y HAMMCHOBAHMC MHAWKATOPA JOCTHXKCHUA KOMIICTCHIIMNA




KOMIICTCHII N

OIIK-1. CriocobeH mpuMeHsTh
€CTeCTBEeHHOHAYYHBIE U

OIIK-1.1. [IpumeHsieT eCTECTBEHHOHAYYHbIC 3HAHUS B
pohecCHOHALHOM IeATETBHOCTH

0OIICHHKEHEPHBIC 3HAHUS,
METOBl MATEMATUYECKOTO

aHain3a v MOJEIHPOBAHUS,
TEOPETHIECKOTO 1

SKCIICPUMCHTAJIILHOT'O
HUCCIICO0OBaHHUA B
npodecCuoHaTLHOMN
JACATCIBHOCTH,
Howmep Coneprkanue Bompoca [IpaBuibHBIN OTBET
3a/IaHUsI
1. Marpuriia 370... A
A) MaTeMaTHYeCKHii 00bEKT, 3alIUCHIBAEMbIii B
BH/I€ IPSAMOYT0JIbHOM TA0JMIIbI 3JIEMEHTOB
KOJIBIA UJIM MOJsl (HAIPUMeP, eJbIX,
AEeHCTBUTEJbHBIX HJIM KOMILIEKCHBIX YHCeJ),
KOTOPBIii IpecTaBjsieT co00ii COBOKYNHOCTh
CTPOK U CTOJIOI0OB, HA NepeceYeHUH KOTOPBIX
HAXOASITCS €ro 3JIeMEeHThI
B) marematndeckuii 00BbEKT, 3aITUCHIBAEMBIN B
BUJIE KBAJPATHOU TAOJIUIIBI, BCE AJIEMEHTHI
KOTOPOM, CTOSIIIIME BHE IJIaBHOM AUAaroOHaju,
PaBHBI HYJIIO;
C) MmaTeMaTH4YeCKHil O0BEKT, 3aIMMCHIBAEMBIN B
BU/JIE KBAJPATHOU TAOJIUIIBI, SJIEMEHTHI TIIaBHOU
JIMaroHaJId KOTOPOW paBHbI €IMHULIE TTOJIS, &
OCTaJIbHBIE PABHBI HYJIIO;
D) npsimoyrosibHas Tabnuna;
2. YMHOXaTh HA YUCIIO MOKHO: A
A) J1100y10 MaTpHIIY;
B) Tonpko MaTpuIy-cTpoky;
C) ToJIbKO MaTpHUIly-CTOJIOEIT;
D) TobKO0 NPSMOYTOIBHYIO MAaTPHILY;
E) ToIbKO KBaApaTHYIO MATPHILY.
3. [TepeMHOXaTh MOKHO MAaTPUIIBI: D
A) moboro pazmepa;
B) Tonpko KBagpaTHBIE MATPUIIBL;
C) TOJIBKO €IMHUYHBIE MATPHUIIBL;
D) MmaTpuubl TaKue, YTO JIeBblil COMHOXKUTEIb
HMeeT CTOJIbKO CT0J1010B, CKOJIbKO CTPOK Y
IPABOI0 COMHOKHUTE.
4. Ornpenenurens BEIYUCIACTCS D
A) nns n1000# MaTpPUIBL;
B) Tonbko A muaroHanbHON MaTPHIIBL,
C) TOABKO 1S MPSMOYTOIEHON MaTPHIIBL;
D) T01bK0 151 KBAAPATHONH MATPHUIIbL.
5. KBanpaTHas maTpulia ¢ HyJ€BOM CTPOKOM MMeEeT C




Howmep
3a/1aHMS

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET

OIPEIEIUTENb PABHBIN:
A)l;

B)2;

C)0;

D)-1.

TpaHCHOHHpOBaHHaﬂ KBaJlpaTHasd MaTpuia UMECT
OIPCACIIUTCIIb:

A) paBHBIii onipeenTe 10 HCXOAHOM

MATPHIIbI;
B) paBnsrii 0;

C) paBHblii 1;
D) paBHbIii -1.

OOparHast MaTpHIa CyniecTByeT IJIs:

A) 11000 MaTpHUIIbL;

B) nro60it kBagpaTHON MaTpULBL;

C) HyneBOI MaTpHIIbL;

D) 1106011 KBAIPATHOI HEBBLIPOKIAECHHOW

MaATpPHIbI.

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

A) paHT MaTpUIbl CUCTEMBI OOJIbILIE PAHTa
pacIIMpEHHON MaTPULIBI CUCTEMBI;

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

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

D) panr MaTpuiibl CUCTEMbI MEHBILIE PaHTra
pacIIMPEHHON MaTPULIBI CUCTEMBI;

E) panr MaTpuubl cHCTeMbl PABEH PAHT

paciim [;em{m‘i MATPHUIIbI CUCTEMBI.

[Ipu yMHOKeHUU MaTpUIbl HA OOPATHYIO K HEN
MOJIy4aeM:

A) eIMHUYHYI0O MATPHUILLY;

B) nyneByto marpuy;

C) nuaroHajabHYI0 MAaTPUILy € Pa3IMYHBIMU
JIEMEHTAaMU Ha IVIABHOW AMArOHAJIN.

10.

Cucrema JIMHEHHBIX YpaBHEHUI Ha3bIBAETCSA
OJIHOPOJIHOM, €CJIU €€ IpaBasi 4YacTh:

A) paBHa HYJIEBOMY BEKTOPY;

B) otnuyna OT HyJIEBOTO BEKTODA,

C) mpaBast 4aCTh COCTOUT TOJIBKO M3 IUHHII.

11.

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

A) MarpuLa cUCTeMBI JIt00asi KBajipaTHas;

B) maTpuiia cuctemMbl COCTOUT TOJBKO U3 -1;

C) maTpu1a CUCTEMBI COCTOUT TOJIBKO U3 €AMHHLL;

D) MaTpUulla CUCTEMbBI KBaJIpaTHasA U
HEBLIPDOKIACHHAA,

12.

MatpuuHblii METO IPUMEHHUM ISl PELLICHUS
CHUCTEMBbI JIUHEWHBIX YPABHECHUMN, €CJIH:




Howmep
3a/1aHMS

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET

A) MarpuLia CHCTEMBI JIt00as;
B) mMarpuia cuCTeMBbI COCTOUT TOJIBKO M3 EIUHHL;

C[ MaTpula CUCTEMbBI KBaJipaTHast U

HEBBIPOKIEHHAS ;
D) maTpuiia cucTeMbl Jr00ast KBaapaTHasl.

13.

Meroa I'aycca npuMeHUM /7151 PEIIEHUS] CUCTEMBI
JIMHEHHBIX YPaBHEHUN, €CIIN:

A) MaTpuIla CUCTeMBI KBaJpaTHas U
HEBBIPOXK/ICHHAS;

B) maTpuna cucremsl Jgrwdas;

C) Matpuia CUCTEMbI COCTOUT TOJBKO U3 -1;

D) marpuiia cucteMsl J100asi KBapaTHasl.

14.

Panr matpune! aTo

A) KOI'/1a OHH JIeXKAaT Ha MePEeCEKaroLINXCs
IJIOCKOCTSIX;

B) xoraa ux aBoiiHOE BEKTOPHOE MPOU3BEICHHUE
PaBHO TpeM;

C) ux cMenanHoe IMPOU3BE/ICHUE PABHO HYJIIO.

D) ux BEKTOpHOE IPOM3BEACHNE PABHO HYJIIO

15.

Bekrop — 3T0. ..

A) HanpaBIEHHBIN OTPE30K NPSIMOMH, T. €. OTPE30K,
UMEIOLUH JUIMHY PaBHYIO €IUHUILIE U
MI0JIO)KUTEIBHOE HAIIPABJICHUE;

B) 310 HaﬂpaBJIEHHLIﬁ 0TpE30K NMPAMOIii, T. €.

OTPE30K, UM eIOIIUii OINPEACTCHHYIO IJINHY U
OIPEACJCHHOC HANIPABJICHUEC,

C) nuHUs KOTOpast HE UCKPUBIISETCS, HE UMEET HU
Hayasa, H KOHIa, €€ MO)KHO OECKOHEYHO
MPOIOJDKATh B 00€ CTOPOHBI,

D) nunus KoTOpas He UCKPUBIISETCS, UMEET
HA4aJjio, HO HE UMEET KOHIIA.

16.

JIBa BeKTOpa NepHeHAMKYJISPHBI TOTJa U TOJIBKO
TOrJa, KOrjaa:

A) UX 1BOIIHOE BEKTOPHOE MTPOU3BECHNE PABHO
HYJIIO;

B) ux ckansipHoe Npou3BeaeHUEe PABHO HYJIIO;

C) ux BEKTOpHOE MPOU3BEICHUE PABHO HYIIIO;
D) ux cKaJsipHOE IPOU3BEACHUE OTIIMYHO OT HYJIS.

17.

Tpu BekTOpa KOMIUTAHAPHBI TOTJA U TOJIBKO TOT /A,
KOorja:

A) KOTJ1a OHU JIEKaT Ha MepeceKaroInXcs
IJIOCKOCTSIX;

B) xorna ux n1BoitHOE BEKTOPHOE MPOU3BEICHHE
PaBHO TpEM;

C) ux cMenianHoe IMPOU3BE/ICHUE PABHO HYJIIO.

D) X BEKTOPHOC NMPOMU3BCACHNEC PABHO HYJIIO

18.

OTMETUTD HECYHICCTBYIOIICC HA3BAHUC YPAaBHCHHUA
IIPSIMOM Ha IUIOCKOCTH:

A) KaHOHMYECKOE;

B) mapamerpuueckue;

C) B oTpe3Kax;
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D) cimHopaabHOE.

19.

JIBa BeKTOpa KOJTMHEAPHBIE TOTIa U TOJIBKO
TOr/a, Korjaa:
A) uX BEKTOpHOE MPOM3BECHUE PABHO HYIIIO;

C[ HX KOOPAMHATLI MPAMO TPONIOPIHUOHAJNBHBI,

D) ux cKaJsIpHOE MMPOM3BEICHNUE OTIIMYHO OT HYJIS.

20.

OpT BEKTOPOM HA3BIBACTCS

A) BEKTOp HOPMHUPOBAHHOTO IPOCTPAHCTBA, ATHUHA
KOTOpOTr'0 paBHa HYJIIO;

B) BeKTOp HOPMHPOBAHHOIO MPOCTPAHCTBA,

JUINHA KOTOPOI0 PABHA eIMHHUIIE;
C) ynopsioueHHasi mapa TOYeK eBKIU0BA

MIPOCTPAHCTBA;
D) 3To HanpaBJIEeHHBIN OTPE30K MPSIMOU

21.

OO1ee ypaBHEHHE IIOCKOCTH
A) Ax+By+Cz+D = 0;

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

22.

Benuunna HazpiBaetcs 6eckoneyno manoit (bM)
eciu

A) e€ npenes paBeH HYJIIO

B) eé mpenen paBen 6eckoHEUHO

C) e€ nmpenen paBeH KOHCTaHTE

D) eé nmpenen paBeH HE CYyIIECTBYET

23.

Benuunna HazpiBaeTcs 6eckoHedHo 60:b110ii (BB)
ecim

A) e€ mpezen paBeH HYIIO

B) eé npesen paBeH GecKOHEYHO

C) e€ npenen paBeH KOHCTAHTE

D) e€ nmpenen paBeH HE CYIIECTBYET

24.

YacTHO# NpOU3BOAHON (PYHKIIUN HECKOIBKUX
MEPEMEHHBIX Ha3bIBAETCS:

A) pou3BOAHAS OT YACTHOT'O apIyMEHTOB
byHKINH,

B) npousBoHas OT Npon3BEIEHUS apTyMEHTOB
byHKINH,

C) npousBoaHas OT Jorapudma 4acTHOrO
apryMeHTOB (yHKIUH;

D) nponsBoaHas or GyHKINH NPHU YCIOBHH,

4UTO0 BCC APIrYMEHTBI KPOME€ O0/IHOI'0 OCTAKTCH

NOCTOAHHBIMU;
E) npousBonHas oT GyHKUMHU IpU YCIOBUH, YTO
BCE apryMEHTHI OCTAIOTCSl NOCTOSIHHBIMH.

25.

ITpon3sBosHas PyHKLIUHU ONPEEIACT:

A) u3mMeHenue GpyHKIMH IPU 3aJJaHHOM
WU3MEHEHHUHU apryMeHTa;

B) u3meHneHue aprymenTa npu 3a1aHHOM
M3MEHEHUHU (QYHKIUY;

C) u3MeHeHue apryMeHTa rnpH 3aJJaHHOM
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3HAYeHUU (YHKIINH;
D) usmenenue GyHKIMU MIPHU 33JaHHOM 3HAYECHUHU
apryMeHTa;

E) ckopocth u3mMenenne GQYHKINH IPH
N3MEeHEHHH APTYMEHTA.

26.

Huddepennman GyHKIIMH — 3TO:

A) monHOe npupanieHne GyHKIMNA IpU 33JaHHOM
U3MEHEHUHU apryMeHTa;

B) xBagpat npupaieHust pyHKIUH TP 33 JaHHOM
U3MEHEHHUHU apryMeHTa;

C) xBaipaTHBIA KOPEHb U3 MPUPAIICHUS QYHKIUU
IIPY 33JJaHHOM U3MEHEHHH apryMeHTa;

D) rnaBHas JuHeiHAs: YaCTh NPUPALICHUSA

qzyHK!!I/II/I INpy 32a1AaHHOM U3MEHCHHUU

ApPryMeHTAa.

27.

ITpon3Bo1HOM BTOPOIrO NOPSIIKA HA3bIBAETCS:

A) KBaJpat MpOU3BOIHON MEPBOTrO MOPSIIKA;

B) xopeHb KBaJipaTHBINA OT IPOU3BOJHOM EPBOTO
MOPAJIKA;

C) npon3BoHAs OT NPOU3BOIHOM IIEPBOI0

NOPS/IKA;
D) nepBooOpa3Hast (GDYHKIIHH.

28.

[TommabM MU depeHranTom GyHKIIMA HECKOIBKUX
MIEPEMEHHBIX Ha3bIBACTCSI:

A) riaBHas JTuHeHAs YaCTh NnpupameHnst
q)yHK!!I/II/I NP USMECHEHUU BCEX APIrYMEHTOB,

B) rnaBHas nuHelHas 4acTh MPUPALCHUS
(GYHKIMU IpU U3MEHEHUH OJHOTO U3 apryMEHTOB;
C) rnaBHas JIMHENHHas 4acTh IPUPAILCHUS
(GYHKIMU TIpU U3MEHEHUH Jiorapudma OJHOTO U3
apryMeHTOB.

29.

ITepooOpasnoit pyHnkimu y = f(X) HazpIBaeTcs:
A) pynkuus, paBHas cymme y = f(x) + C, roe C —
MIPOM3BOJIbHASI KOHCTAHTA;

B) C f(x), rane C — npou3BoibHasi KOHCTAHTA;

C) pynkuus, pasaas cymme y = f(x) + C, rae C —
MIPOM3BOJIbHAS] KOHCTAHTA;

D) ¢dyHkuusi, npou3BoIHAA KOTOPOil paBHA
3aJaHHOI GpyHKkIMK (yHKknmM v = f(x)).

30.

Kaxnas ¢pynkuus y = f(x) umeer:

A) oy iepBooOpa3Hyt0 (PYHKITHIO;

B) poBHO 2 nepBo0oOpa3HbIX (PYHKLUH;

C) MHOKeCTBO NIEPBOOOPA3HBIX (DYHKIIMIA.

31.

HeomnpenenennsiM uaTerpaiom pyHkmu y = f(x)
Ha3bIBACTCS:

A) COBOKYNHOCTB BCeX NepB000pa3HbIX
dbynkuun 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).
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32.

ITepBooOpasnoii pyHkIMH y = X" sIBIsIETCA
GyHKIMS:

A)y=nxx"!;

B) y = x"/n;

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

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

C

33.

[TepBooOpa3Hoit pyHKIMH y = a* sBIIIETCS
GyHKIMS:

A)y=a"ln a;

B) y=a*XIn a;

C)y=a"Inx.

34.

[TepBoobOpasnoit pyHkuu y = 1/x sBisieTcs
byHKIUS:

A)y=1/x%;

B) y = xXIn x+x;

C) y = xXIn x+x;

D)y =In |x|.

35.

[TepBooOpasHoit GyHKINH y = e* ABIseTCS
byHKIUS:

A)y=e*Xlgx;

B)y=e"In e;

C)y=eXInx;

D)y =¢e"In x.

36.

Metoa HHTErpUpOBaHUs 110 YaCTSIM IPUMEHUM
NP UHTETPUPOBAHHH:

A) npousBeneHns QYHKIMIA;

B) cymMMBI Wi pa3HOCTH HECKOJIBKUX (YHKIUM;
C) cnoxHOM QyHKIUY;

D) nuHeiHOM KoMOWHAIMY (DYHKITHAH.

37.

OoOu1ee peleHre HEOAHOPOAHOTO JTMHEHHOTO
nuddepennuanpaoro ypasuenus (1Y) paBHo:
A) 0o01emMy penIeHnIo 0 JHOPOAHOTO IUHEHHOTO
Y

B) yacTHOMY pelieHHI0 TMHEHHOTO
HeoaHopoaHoro IV miroc npon3BosibHAs
INZINIVES

C) cymMMe 4acTHOr0 penieHUs1 JJMHEHHOI 0
HeoaHopoaHoro /Y u obuiero pemenusi

JMHeHOro oanopoanoro JIY.

38.

[TpousBonHo# ¢pyHkmu y = f(X) Ha3pIBaeTCs:

A) npezien OTHOIIECHUS 3HAYEHUS] PYHKITH K
3HAYEHUIO apIyMEHTa IPU CTPEMIICHUH apryMeHTa
K HYJTIO;

B) oTHOIIeHNe 3HaUYeHUs PYHKIUH K 3HAUYCHHIO
apryMeHTa;

C) oTHOIIEHUE NPHUpAIIEHUS PYHKIUHU K
MPUPAIIECHUIO apTyMEHTA;

D) npenen oTHoIeHNs NPUpamieHUus QYHKINU
K NPUPALIEHHIO APTYMEHTA NPU CTPEMJIEHUH
IPUPALNICHNS APIYMEHTA K HYJIIO0.
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39.

YacTHO# MpOoU3BOAHON (PYHKIIUN HECKOIBKUX
IIEPEMEHHBIX Ha3bIBACTCS:

A) Ipon3BOAHAsI OT YACTHOT'O apryMEHTOB
byHKINH,

B) npousBojHas OT Ipou3BeIeHUS apIyMEHTOB
byHKINH,

C) npousBoaHas OT Jorapudpma 4acTHOTO
apryMeHTOB (YHKLUY;

D) npou3BoaHas oT GYHKIMYU NPU YCIOBUH,

4YTO BCEC APryMeHThbl KPOME OAHOT0 OCTATCHA
NOCTOAHHBIMMU ;

E) npousBonHas oT GyHKIMH MPU yCIOBUH, YTO
BCC apryMCHTHEI OCTAIOTCA ITOCTOSAHHBIMMU.

D

40.

ITpon3BosHas GyHKLUUHU ONpEeseT:

A) u3menenue GpyHKIUH U 3aJaHHOM
U3MEHEHHUHU apryMeHTa;

B) u3meHnenune aprymenTa npu 3a1aHHOM
M3MEHEeHUU (YHKINY;

C) n3MeHeHue apryMeHTa Inpu 3aJJaHHOM
3HA4eHUU (YHKLUY;

D) u3menenue GyHKIMK IpU 33JaHHOM 3HAYEHUHU
apryMeHTa;

E) ckopocTh n3MeHeHue (PYHKIMHU NIPH
HU3MEeHEHHH APTYMEHTA.

41.

Huddepennman GpyHKIUH — 3TO:

A) nonHOE npuparieHie GYHKIUH IpU 3aJaHHOM
M3MEHEHHUU apryMEHTa;

B) xBagpat npupamnienus QyHKIUU pH 331aHHOM
M3MEHEHHUHU apryMEHTa;

C) kBagpaTHBIN KOPEHB U3 MPHUPALICHUS (yHKINU
NIpY 33JJaHHOM U3MEHEHHH apTryMEeHTa,

D) rnaBpHasi JuHeHAS] YACTh NPUPANIEHUS
(QyHKINUM NpH 321AHHOM U3MEHEHUH

APrYMeHTA.

42.

IIpon3BOHOM BTOPOTO NOPsIKa HA3BIBACTCA:

A) KBazpaT NpOU3BOIHON MIEPBOrO MOPSAKa;

B) xopeHb kBajipaTHBIN OT IPOU3BOIHON IIEPBOTO
MOPSJIKA;

C) npon3BoiHAsl OT NPOU3BO/IHO N1EPBOrO

MOPSA/IKA;
D) nepBooOpa3Has QyHKIHH.

43.

[TonubM muddepeHnranom GyHKINE HECKOIbKUX
MIEPEMEHHBIX Ha3bIBACTCS:

A) riiaBHasi JIMHEHHANA YACTh PUPALICHUS
(QYHKIHMY IpH N3MEHEHNH BCEX APTYMEHTOB;

B) riaBHas nuHEHHas YacTh NPUPALICHUS
(GYHKIIUH P U3MEHEHUH OJTHOTO U3 apTyMEHTOB;
C) riiaBHast JIMHEHAS YaCTh MPUPAIICHUS
(GyHKIMY TIpU H3MEHEHUH JiorapudmMa OTHOTO U3
apryMEHTOB.

44,

[TepBooOpasuoi dyHkIMH y = f(X) Ha3pIBaeTCS:
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A) pynkuus, paBHas cymme y = f(x) + C, roe C —
MIPOM3BOJIbHAS KOHCTAHTA;

B) C f(x), rane C — npou3BoiIbHAsI KOHCTAHTA;

C) dynkmus, paBaas cymme y = f(x) + C, rne C —
MIPOU3BOJIbHASI KOHCTAHTA,;

D) ¢dyHknusA, npou3BoaHas KOTOPOH paBHAa

3agannoil dvakmuu (pyvaknun v = f(x)).

45.

Kaxnas pynkmus y = f(x) umeer:

A) onmHy iepBo0OpazHyto (PyHKIHIO;

B) poBHO 2 nepBo0Opa3HbIX (PYHKITHI;

C) MHOKeCcTBO N1epBO00PA3HBIX (PYHKIIHIA.

46.

CoBMECTHBIMH HA3bIBAIOTCS cnyqaﬁHble COOBITHS:

A) KOTOpBIE BCeria IPOUCXOISIT;

B) KOTOPbLIC€ B €IMHUYHOM HCHBLITAHUMA MOI'YT

HpOHZ}OﬁTH OITHOBPEMEHHO,
C) KOTOPBIC B € AMHUYHOM UCIBITAHUU HE MOT'YT

IIPOU30MTH OJTHOBPEMEHHO;
D) BeposATHOCTh KOTOPBIX 3aBUCHUT OT pe3yJbTaTa
IIPEABIIYIIETO UCTIBITAHHUS.

47.

HecoBMeCTHBIMU Ha3bIBAIOTCS CITyJaiiHbIC
COOBITUSA:

A! KOTOPbI€ B €IMHUYIHOM UCHBITAHUU HE

MOL'YT l'[pOH30]7[TH OTHOBPEMEHHO,
B) KOTOPBIC B CAIUHUYHOM UCIHIBITAHUU MOT'YT

IIPOU30MTH OJTHOBPEMEHHO;
C) xoTopsle Bceraa MpoucxXosT;
D) koTOopble HE MPOUCXOAT HUKOTA.

48.

CymMa BEepOSTHOCTEH MOJIHOMN IPpyIIbl COOBITHH
paBHa:

A) uucity Bcex cOOBITHI 3TOM IpymIbI;

B) 2;

C)-1;

D) 1.

49.

Jliist kKakoro coOBITUSI BEPOSATHOCTD paBHa 1:
A) 10CTOBEPHOrO;

B) HEeBO3MOXKHOTO;

C) HECOBMECTHOTO C JOCTOBEPHBIM;

D) cnyuaiiHoro.

50.

Jnst Kakoro coOBITHS BEPOATHOCTD paBHa (:
A) 1OCTOBEpHOTO;

B) HeBO3MOKHOIO;

C) HECOBMECTHOTO C JOCTOBEPHBIM;

D) cnyuaiinoro.

51.

Jlj1 Kakoro coOBbITHS BEPOSTHOCTH MOXKET OBITH
pasHa 0,3:

A) TOCTOBEpHOTO;

B) HeBo3MOKHOTO;

C) HECOBMECTHOTO C JOCTOBEPHBIM;

D) cayuaiiHoro.

52.

OTHOCHUTEIbHAS YaCTOTa CIIYYaHHOTO COOBITHUS
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3aJjaHMsl
MO’KET IPUHUMATh 3HAYECHMUS:
A)ot-1 1o+ 1;
B) ot -2 no +2;
C) ot 0 no 3;
D) or 0 no 1;
E) or — o0 10 + .
53. BeposITHOCTB CiTydyaliHOTO COOBITUSI MOYKET D
U3MEHSATHCS B IIpeerax:
A)ot-1 g0+ 1;
B) ot -2 no +2;
C) ot 0 mo 3;
D) or 0 no 1;
E) oT — 00 10 + o0.
54. YacTHOi mpou3BOAHON (PYHKIIMH HECKOIBKUX D
MIEPEMEHHBIX Ha3bIBAETCS:
A) npou3BOHAs OT YaCTHOI'O apIyMEHTOB
byHKIUY;
B) npousBoaHast 0T mpou3BeACHUS apIyMEHTOB
byHKIUY;
C) npousBoaHas oT Jorapudma 4acTHOro
apryMeHTOB (YHKIIUH;
D) npousBoaHas oT GyHKINY IPU YCJIOBUH,
YTO BCE API'YMEHTbI KPOMe OIHOI'0 OCTATCS
IOCTOSIHHBIMM
E) nmpou3BonHas OT pyHKIUH IIPH yCIOBHHU, YTO
BCE€ apI'yYMEHTBI OCTAIOTCSl IOCTOSHHBIMHU.
35. [TponsBoHast GYHKITUH OMIPEIIEISICT: E
A) u3mMeHenue GpyHKIUH IPU 3aJJaHHOM
W3MEHEHUHU apryMEHTa;
B) usmeHneHue aprymeHTa npu 3aiaHHOM
M3MEHEeHUU (YHKIINU;
C) u3MeHeHue apryMeHTa IpH 3aJJaHHOM
3HaYeHUH QYHKIINH;
D) n3menenue GpyHKIMK IpU 33JaHHOM 3HAaYEHUU
apryMeHTa;
E) ckopocth n3menenne QyHKIMYU ipu
U3MeHEeHHH ApryMeHTAa.
56. Huddepenuman GyHKIIMN — 3TO: B
A) monHOE TIpHpaneHue GyHKIMHA IPU 33JaHHOM
U3MEHEHHUHU apryMeHTa;
B) xBagpat npupameHus pyHKIIUH TP 33 JaHHOM
U3MEHEHHUHU apryMeHTa;
C) KkBaIpaTHBIM KOPEHB U3 MPUPAIICHUS QYHKIUU
IIPY 33JJaHHOM U3MEHEHHH apryMEeHTa;
D) rnaBHasi JuHelHHAs1 YaACTh PUPALICHUS
(QYHKIWY NIPH 32IaHHOM M3MEHEeHUHU
APryMeHTA.
57. ITpon3BoaHOM BTOPOTO NOPsAIKa HA3BIBAETCA: C

A) KBaJpat MpOU3BOIHON MEPBOTO MOPSIIKA;
B) xopeHb kBajipaTHBIN OT MIPOU3BOTHOM MIEPBOTO
MIOPsIJIKA;
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C[ MMpou3BoJAHas 0T HpOHSBOl!HOﬁ MMEPBOTro

MOPSA/IKA;
D) nepBooOpa3Has QyHKIHH.

58. [TomabpiM Tuddepernranom GyHKIIMH HECKOJIBKUX A
NEPEMEHHBIX Ha3bIBACTCS:
A) raBHasi JUHEHHAN YACTh PUPACHUSA
(YHKINY IPH M3MEHEHNH BCeX APIYMEHTOB;
B) rnaBHas nuHelHas yacTh NpUpPALICHUS
(GYHKIMU TIPU HU3MEHEHUH OJHOTO U3 apTyMEHTOB;
C) rnaBHas JMHEHAs 4acTh NPUPAIIEHUS
(GyHKIMY TIpU U3MEHEHUH JiorapudmMa OTHOTO U3
apryMEHTOB.
59. Onpenenurenu 2-ro u 3-ro nopsiaka. Ux Onpenenurens BTOPOTo MOPsJIKa paBeH
OCHOBHBIE CBOICTBA. HPOM3BEICHUIO 3JIEMEHTOB Ha TJIaBHOM
JIMarOHAIA MUHYC TPOU3BEICHHE
3JIEMEHTOB Ha MOOOYHON
nuaroHany. OnpenenureneM MaTpHULlbl
TPETHEro MOPSAIKA, UIIH ONpeAeTUTEIEM
TPETHETO MOPSAIKA, HA3BIBACTCS YHCIIO,
KOTOPOE€ BBIYUCISIETCS IO opmyIie: ITo
YHCIIO PEACTABISIET ANreOpandecKyro
CYMMY, COCTOSIIYIO U3 IIECTH CIaraeMbIX.
B kaxmoe ciaraemoe BXOJUT POBHO 110
OJTHOMY 3JIEMEHTY U3 Ka)XXJI0i CTPOKH U
Ka)XJ10ro croioua marpunsl. Kaxmoe
CJIaraeéMoe COCTOUT U3 MPOU3BENICHHSI TPEX
COMHOKHTEJICH.
60. MuHop u anredpandeckoe JOMOJTHEHHE. MUHOD 3TO OIpeeNINTellb, COCTABICHHBIH
Paznoxenne orpenenuTens o AIEMEHTaM CTPOKH (U3 DJIEMEHTOB, COCTOSIINX Ha
WX CTONONA. nepeceyeHH IPOU3BOJILHO BbIJICIEHHBIX k
CTPOK ¥ K cTONOLIOB TaHHON MaTPHIIBI WIIH
ornpenenutens. Anredpanyeckum
JIOTIOJTHEHHEM MHHOPA MaTPHIIBI
Ha3bIBAETCS €r0 JONOIHUTEIbHBIH MUHOD,
YMHOKEHHBIN Ha (-1) B cTenieHu, paBHOM
CyMMe HOMEpOB CTPOK U HOMEPOB
CTOJI0II0OB MUHOPA MATPHUIIBI.
61. [TonsTue 06 onpenenurene n-ro nopsjaka. Ero OmnpexnenureneM MaTpuLbl A

BBIYHCIICHHUC.

(ompenenuTeneM NopsaKa n) Ha3bIBACTCS
YHCII0, PaBHOE anredpandyeckoit cymme n!
CJIaraeMbIX, yIOBJIECTBOPSIONINX
CIIETYFOIIIMM YCIIOBHSIM: 1) Kaxkaoe
cllaraeMoe eCTh IPOU3BEJICHUE N
3JIEMEHTOB MATPHUIIBI, B3STHIX 110 OTHOMY
U3 KOKIOW CTPOKU U Ka)/10T0 cTo0La; 2)
craraeMoe 0epeTcsi Co 3HaKOM «ILITIOCY,
€CIIM YHCIIO UHBEPCHH B IIEPECTAHOBKE
HEPBBIX UHJIEKCOB COMHOXKUTEIICH U YHCIIO
VWHBEPCUH B IIEPECTAHOBKE BTOPBIX
WHJICKCOB COMHOKUTEJIEH B CyMME JTafOT
YEeTHOE YHCIIO.
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62.

CucremMpl TUHENHBIX ypaBHEHUNH. DOpMYJIb
Kpamepa.

Cucrema JIMHEHHBIX YpaBHEHUI — 3TO
00beIMHEHNE U3 N JTMHEHHBIX YpaBHEHUH,
KaX/10€ U3 KOTOPBIX COJEPKUT k
nepemeHHbIX. MeTon Kpamepa (mpaBuiio
Kpamepa) — crioco0 perienus cuctem
JUHEHHBIX anreOpandecKux YpaBHEHHM C
YUCJIOM YPaBHEHUN PaBHBIM YHCITY
HEU3BECTHBIX C HEHYJIEBBIM TJIABHBIM
OTIpeIeNIUTENIEM MAaTPHILIBI KO HUIIMEHTOB
CUCTEeMBI (MPUYEM ISl TAKUX YpaBHEHUIN
pelIeHne CYIEeCTBYET M €AMHCTBEHHO).

63.

Martpuiel, ux Buabl. Ornepanuy HaJ MaTPUIIAMHU U

HUX CBOICTBA.

Marpuueii pasmepa M 1 paspiBaercs
COBOKYITHOCTb YHCEN WJIH 00BEKTOB MHOM
HPUPOBI, pa3MEIICHHBIX B BU/IE
MPSIMOYTOJIBHOM TaOJIHUITBI B MCTPOKAX U
ncronbuax. Paznuyaror cnenyromye
OCHOBHBIE THUITBI MAaTPHII: CTPOYHAS,
cTonOueBas, MpsIMOYTroJibHasA, KBaJpaTHas,
JaroHabHAs, CIMHIUYHAS, HyJIeBas,
TPaHCIIOHUPOBAHHAS.

CsoiictBa matpui: 1.Cymma

(pa3HOCTh) MaTpPHUILL HE MEHSIETCS €CIIU UX
MeHATh MecTamu: (A+B=B+A).
2.CoueratenbHslii 3akoH: ((A+B)+C=A+
(B+C)). 3.CnpasennuBo
pacnpeaenuTenbHoe cBoicTBO: (k
(A+B)=kA+kB).

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

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

64.

O6parnas matpuia. Ee Berancienue.

OO6parHas maTpuIla — Takas Matpuna A -
1, mpu yMHOKEHUH HAa KOTOPYIO

HCXOJHasg MaTpua A 1aét B pe3ysbTaTe
eaMHUYHY0 MaTpuly E:

KBanparnas maTpuiia ooOparuma Toraa u
TOJIBKO TOT/ia, KOTJJa OHA HEBBIPOKICHHAS,
T.€. €€ ONPEAENINTENb HE PABEH HYJIIO.

65.

PemieHue cucreM JTMHENHBIX YPABHEHUN C
MTOMOIIbIO 0OPATHOM MaTPHUIIBI.

Pewienue cucreM JIMHEHHBIX
anreOpanvecKux YpaBHEHHH C

MIOMOILIBI0 00PAaTHOW MaTpHIbI TpeOyeT
IIPEJBAPUTEIIEHOTO O3HAKOMJIEHHUS C TAKUM
MOHATUEM KaK MaTpuyHas opMa 3anucu
CJIAY. Meton oOpaTHOI MaTpuUIbl
IIpEeIHAa3HAYEH JIJISl PELIEHMSI TEX CUCTEM
JUHEHHBIX adredpanyecKux ypaBHEHHMH, y
KOTOPBIX ONPEAETUTENb MAaTPULIBI
CUCTEMBI OTIIMYEH OT HyJid. EcTecTBeHHO,
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https://amkbook.net/education/sys_lin_eq/terms.html#slau2
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3a/1aHMS
IIPU 3TOM I10APA3yMEBAETCS, YTO MaTPUILIA
CUCTEMBbI KBaJipaTHa (IOHATHE
OIPEAEIUTEINS CYILIECTBYET TOJIBKO IS
kBazpaTHbix MaTpuil). CyTh MeTo/1a
00paTHOW MaTPHIIBI MOKHO BBIPA3HUTh B
TpEX MyHKTaX:
1. 3amnucaTh TpU MaTpPULbl: MATPUILY
CUCTEMBI A, MAaTpULLY
HEU3BECTHBIX X, MaTPUILY
CBOOOTHBIX WIEHOB B.
2. Haiiti o6parHyro matpuiry A—1.
3. HUcnons3ys
paBeHcTBO X=A—1-B nomyuurs
pemenue 3aganHon CJIAY.
66. Panr matpunel. Teopema Kponekepa-Kanemu. Panr maTpuip-aTo MakCMMaabHOE YUCIIO

€€ JIMHENHO He3aBUCUMBIX BEKTOPOB
CTOJIOIOB (MJIM BEKTOPOB CTPOK). M3 aTOTO
OIIpEeECNICHUS] OUEBUITHO,

YTO PAHT MaTPULBI HE MOKET IPEBHIIIATH
KOJINYECTBO €€ CTPOK (MJIM CTOJIOIOB).
Taxxe MOXHO MOKa3aTk, YTO CTONOIBI
(cTpOKHM) KBaApaTHOM MaTpPUIIbI IUHEHHO
HE3aBHCHMBI TOJIBKO B TOM CIIy4ae,

€CJIM MaTPUILIA HE SIBJISIETCSI CUHTYJISIPHOM.
Teopema Kponekepa-Kanemnu. Cucrema
JMHEHHBIX alredpanyecKux ypaBHeHUN
COBMECTHA TOTJ]a U TOJIBKO TOTZA, KOIa
paHr €€ OCHOBHOM MaTpHIbl PABEH PaHTy
€€ paclIMpEHHOW MaTPUILbI.

Cucrema umMeeT €JMHCTBEHHOE PELIEHUE,
€CJIM PaHT PaBEH YUCITy HEU3BECTHBIX, U
0EeCKOHEUHOE MHOXECTBO PEILICHHH, €ClTn
paHT MEHbIIIE YUCJIa HEU3BECTHBIX.

67.

Meron lNaycca.

Merton ['aycca mpuMeHSIOT 1
HaXOXKJICHHS PeLIeHUs JTH000# CucTeMbl
JMHEUHBIX ypaBHEHUH. MeTon

I'aycca. CyTb 3TOro MeTo/1a 3aKJIt0uaeTcs B
IIOCJIEI0BATEILHOM UCKIIIOUEHUH
HEU3BECTHBIX U3 YPAaBHEHUU IMyTEM
3JIeMEHTapHBIX peodpa3oBanuid.
IIPUBEAECHHUS ITON CUCTEMBI K
TPEYTrOJIbBHOMY BHy. A 3aTEM ykKe
HAaXO0XJICHUH HEU3BECTHBIX 0OpaTHBIM
XOJIOM. 3aMKCBIBATH 3TOT METOJI MOXKHO
KakK 4epe3 CUCTEMY JINHEWHBIX YPAaBHEHU,
TaK 1 4epe3 paclIMPEeHHYI0 MATPHUILLY
JIAHHOM CHUCTEMBL.

68.

Bekropsl. JInHeiHbIe oniepaiiu HaJ BEKTOPAMHU U

BekTop — 3T0 noHATHE U3 TUHEHHOU
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HUX CBOICTBA.

anreOpbl, 00BEKT, UMEIOIINN JTTUHY U
HarpaBJICHUE.

JIuHeiiHbIe Onepaluy HaJ BEKTOpaMu 00J1a
JAIOT CIAEAYIOIMIMMH CBOMcTBaMu: 1) a+b
=b+a2)(atb)+tc=a+(b+c)3)rl
(A2a) =A1A2a 4) (A1+A2)a=Ala+A2a5)
A(a+b)=2Aa+Aa.

OTH CBOWCTBA MO3BOJISIFOT

MIPOBOJINTH OTIEPAIIUU C BEKTOPOMH, KaK
9TO JIeTIAeTCsl B OOBIYHOM anredpe:
cliaraeMbie MEHSIOT MECTAMH, BBOJIST
CKOOKH, TPYTIITUPYIOT, BEIHOCST 32 CKOOKH,
KaK CKaJSIpHBIC, TaK U BEKTOPHBIE 001IHE
MHOYKHUTEJIH.

69.

OpThl, AeKapTOBa CUCTEMA KOOP/IMHAT.
Pa3noxeHue BekTopa Mo opram.

Opra 3T0 BEKTOp HOPMHPOBAHHOTO
IPOCTPAHCTBA, AJTMHA KOTOPOTO PaBHA
enunuile. Ennaudneie BekTopa
UCIOJIB3YIOTCS, B YaCTHOCTH, JJISl 3aJJaHUs
HaIlpaBJICHU! B IPOCTPAHCTBE.
MHO€eCTBO €IMHUYHBIX BEKTOPOB
o0Opa3yer equHUYHYIO cdepy.
JlexapToBa cuctema KOOpAuHarT,
NpSIMOJIMHEIHAS CUCTeMa KOOPIMHAT Ha
IUIOCKOCTH UJTU B IIPOCTPAHCTBE, B
KOTOPOH MOJIO)KEHUE TOUYKH MOXKET OBITh
oTpesieNieHo Kak e€ MPOeKINH Ha
(uKCUpOBaHHBIE MPSIMBIE,
nepecekaronmecs B OHON TOUKe,
Ha3bIBAEMOM HAa4aJIOM KOOPAUHAT. DTH
MPOEKINH

Ha3bIBAIOTCS KOOPAMHATAMU TOUKH, a
npsiMble — OCSIMU KoopauHat. Cucrema
opToB (MK 0a3KCHAsi CUCTEMA BEKTOPOB) -
3TO CHUCTEMa €IUHUYHBIX BEKTOPOB OCeil
KOOp/IMHAT.

70.

CkanspHoe npousBeieHne BeKTopoB. Ero
CBOMCTBA U BBIYMCIICHHE B IEKAPTOBBIX
KOOpJMHATaX. Y CJIOBHE OPTOTOHAIIBHOCTH
BEKTOPOB.

CkaJiipHBIM MIPOU3BEICHUEM JIBYX
BEKTOPOB HA3bIBAETCS YMCIIO, PABHOE
MPOU3BENICHUIO JUIUH ATHUX BEKTOPOB Ha
KOCHHYC yria Mexay Humu. Ecim XoTb
OJIMH U3 BEKTOPOB HYJIEBOH, TO YIOJl HE
OTIpeJIeNICH, U CKAISIPHOE TIPOU3BEICHHUE T10
onpeAesICHUI0 paBHO HYJI0. CBoiCTBA
CKaJIIPHOTO TIPOU3BEICHUS BEKTOPOB:
1.CkansipHoe npou3BeI€HUE BEKTOpa
camoro Ha ceds Bcerja 0oJbIle WIN PaBHO
HyI0. B pe3ynbrare nomayyaeTcs Hyb,
€CIIM BEKTOP PaBeH HYJIEBOMY BEKTODY.
—a*—a>0-0*—>0=0

2.CxanspHoe NpOoU3BECHUE BEKTOpA
camoro Ha ce0st paBHO KBaJpaTy ero
Monyisi: —a * —a=—||a||2



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
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3.0nepanust CKajasipHOTO MPOU3BEACHUS
KOMMYHHUKAaTHBHA, TO €CTh COOTBETCTBYET
MePEeMECTUTEIHPHOMY 3aKOHY: —a * —b =
—b * —a

4.0nepanus CKalIsipHOr0 YMHOKEHUS
JTUCTPUOYTHUBHA, TO €CTh COOTBETCTBYET
pacnpenenuTeIbHOMY 3aKOHY: (—a + —b)
* 5c=—>a* oc+—-ob* —c
5.CoueTaTeabHbIN 3aKOH JJIS CKaJIIPHOTO
npousBenenus: (k * —a) * -»b=k * (—a
* b)

6.Ecnu ckansapHoe Npou3BEICHUE IBYX
HEHYJIEBBIX BEKTOPOB PaBHO HYJIIO, TO ITH
BEKTOPHI OPTOTOHAJIBHBI, TO €CTh
NePIeHAUKYISPHBI ApYT npyry: a # 0, b #
O,a*b=O<=>aJ-b

VYciioBre OpTOrOHANBHOCTH BEKTOPOB. J[Ba
BEKTOpa a U b OPTOTrOHAIbHBI
(mepneHANKYJISPHBI), €CIIH UX CKAJSIPHOE
MIPOU3BEICHHE PABHO HYJIIO.

71.

BekropHoe nmpousBseieHre BEKTOpoB. Ero
CBOMCTBA U BBIYHCIICHHUE B IEKAPTOBBIX
KOOpAMHATAX. Y CJIOBUE KOJUIMHEAPHOCTH
BEKTOPOB.

BexTopHBIM ITPOU3BENEHNUEM JABYX BEKTOPO
B HA3bIBACTCS BEKTOP, MEPIEHAUKYIISPHBII
000MM JTaHHBIM BEKTOpaM, U €ro JAJIuHA
Oyner

PaBHATHCS IPOU3BEJIECHUIO JUINH ATUX BEKT
OpOB C CHHYCOM yTJa MEXIY

JaHHBIMU BEKTOPaMH, a

TaK)Ke 3TOT BEKTOP C IByMsI HauaJIbHBIMU
HUMEIOT TY’K€ OPUEHTALIMIO, KaK U
JIeKapTOBa CUCTEMa KOOPIUHAT.

VY c10BUS KOJUIMHEAPHOCTH BEKTOPOB.

JIBa BexTOpa OyQyT KOJUIMHEAPHBI IPU
BBITIOJIHEHHUH JTFOOOTO U3 3THX YCIOBHUIA:

1. /IBa BekTOpa a U b KOJUTMHEAPHBI, €CIIH
CYILLECTBYET YHUCJIO N TAKOE, YTO

a=n-b

2. JIBa BEKTOpa KOJUIMHEAPHBI, €CITU
OTHOIICHUS UX KOOPJIWHAT PaBHBI.

N.B. YcnoBue 2 HeIpUMEHUMO, €CIIU OJUH
13 KOMIIOHEHTOB BEKTOpa paBeH HYJIIO.

3. JIBa BEKTOpa KOJJIMHEAPHBI, €CIIU UX
BEKTOPHOE MPOU3BECHIE PABHO HYJIEBOMY
BEKTODY.

72.

CwmemaHHOE npou3BeieHne BeKTopoB. Ero
CBOICTBA U BEIUHUCIICHHE B JACKapTOBBIX

KOOpJMHATax. Y cJI0BHE KOMILJIAHAPHOCTH TPEX

BEKTOPOB.

CMerIaHHbBIM IPOU3BEIEHUEM BEKTOPOB a,
b u ¢ Ha3BIBaeTCA YHCIIO, paBHOE
CKaJIIPHOMY ITPOU3BEJIEHUIO BEKTOPHOTO
MIPOU3BEICHUSI BEKTOPOB a M b Ha BEKTOP C.
VY ci10BHSI KOMIUTAHAPHOCTH BEKTOPOB

Jlna 3-x BexktopoB. Tpu BekTopa
KOMIUIAaHAPHBI €CJIN UX CMELIaHHOE
POU3BEACHUE PABHO HYIIIO
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Jla 3-x BexktopoB. Tpu BekTopa
KOMIUTaHAPHBI €CJIM OHH JIUHEITHO
3aBUCHMBI

s n BekTOpoB. BekTopa KOMILJIaHAPHBI
€CII cpe/id HUX He 0ojee ABYX JTMHEWHO
HE3aBUCHMBIX BEKTOPOB

73.

YpaBHEHME INIOCKOCTH B HOPMAJIBHOM, BEKTOPHOM

Y KOOPAMHATHOI Qopme.
Oomiee ypaBHeHue 1uiockocty. [Tonsrue
TUIEPIUIOCKOCTH.

HopmainbsHoe ypaBHeHHE TIIOCKOCTH B
IpSIMOYTOJIBHOM cHCTEME

KoopauHat Oxyz OnpeaenseT MI0CKOCTb,
KOTOpas yJajeHa OT Hayasla KOOpAUHAT Ha
PAcCTOSIHUE p B MOJIOKHTEITLHOM
HaNpaBJIeHUU HOPMAJILHOTO BEKTOpa 3TOM

N
n = (cosa, ¢os 5, cosy)

IJIOCKOCTH . Ecmu p=0, To
TUTOCKOCTB TIPOXOJIUT Yepe3 Havaio
KOOpJMHAT.

[IpunsToe obuiee ypaBHEHHE MIIOCKOCTH
00BIYHO UMeEET cheaytomuil Bua: A x+B
y+C z+D= Ax+By+Cz+D = 0. Ono B
OCHOBHOM HCIIOJIb3Y€ETCS TOJIBKO AJIs 3-
MEPHOI'0 MPOCTPAHCTBA U MPSIM-HOM
KOOpAMHAaTHOM cucTteMbl. Eciu 3anano
oO1uiee ypaBHEHHE IIIOCKOCTH, U UMEETCS
NENCTBUTEIBHOE YUCIIO, HEPABHOE HYIIIO.
OHO MOKET 3aJ1aTh OIpeIETICHHYIO
IJIOCKOCTh, COBIAJAIOIIYIO C UCXOAHOM,
ONpeIeNsieMON YPAaBHEHUEM BBIILIE U
OIPEAEIIUT TOYKU TPEXMEPHOTO
npocTtpaHcTBa. ['unepriockocTs —
MOANIPOCTPAHCTBO EBKIINA0BA WIH
adGuHHOTO MPOCTPAHCTBA KOPA3MEPHOCTH
1, TO ecTh C pa3MEpPHOCTHIO, HA €AUHULLY
MEHBIIIEH, YeM 00beMITIONICE
IIPOCTPAHCTBO.

74.

VYcnoBue napajuieIbHOCTH U
NEPIEHAUKYIISIPHOCTHU IIIIOCKOCTEH.

Ecin yros mexny nepecekarmuMucs 1o
ckocTsiMH paBeH 90 rpagycom, TO IIIOCKOC
TH TepHeHANKYIApHbL. [Ipu3Hak
NEPIEHIUKYJISIPHOCTH IIJIOCKOCTEN: €CIIn
0JlHAa U3 JABYX IVIOCKOCTEH MPOXOIUT Uepe3
MPSMYI0, IEPIEHIUKYISIPHYIO K APYTOi
IJIOCKOCTH, TO TaKUE IIIOCKOCTH
nepneHuKysipabl. CliecTBUE U3
MpU3HaKa NePIEeHIUKYJIIPHOCTH
minockoctei: [11ocKkocTh,
MEpIEHIUKYIISIPHAS K IPSIMOi, 110 KOTOPOH
MIEpPECEKAIOTCS IBE JaHHBIE IIOCKOCTH,
MEePIEeHIUKYISIPHA K KXKION U3 ATHX
IJIOCKOCTEN. Y CIIOBUE MApaJIENbHOCTH
JBYX

IJI0CcKOCTEH. [IBE TIOCKOCTH TOra U TOJIb
KO TOI/Ia apajulesibHbl IPYT IPYry, KOraa
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HUX HOpPMaJIbHBIE BEKTOPHI MMapajlieIbHbI M
Ky coboit. [TorTomy U3 yciaoBust
MapajieIbHOCTH JIByX BEKTOPOB. ITO U
€CTh YCJIOBHE MapauIeIbHOCTH JIBYX
minockocteit. Tak, 1Be MIOCKOCTH
napasuiesIbHbl JPYT IPYTy TOT/AA U TOJIBKO
TOT/1a, KOTAa KO3 PHUIUEHTHI IPU
COOTBETCTBYIOIIUX TEKYIIUX KOOpAUHATAX
MPONOPIUOHAIBHBI.

75.

BeKTopHOG, KaHOHHUYCCKOC U IMapaMCTPUICCKOC

ypaBHEHUE IIPSIMOM.
[Ipsimast kak JTMHMS IEPECEUEHUS ABYX
IIJIOCKOCTEM.

JIx000i1 BEKTOP, OTIUYHBINA OT HYJIEBOTO,
napaJuleIbHbIA 3aJaHHOU NPSIMOH,
Ha3bIBAETCS HAPABJISIIOLIUM

BEKTOPOM 3TOH IIPSIMOM.

I[Tycts Ha npsimoii L 3aana Touka
M, (x1 s W )

= 17
,aBexropd = Lm _
HAIPaBISIOMHI BekTop mpsmoit L . Touka

M (x, y) MIPUHAIJICKUT IPAMOIi, eciin

M M =(x- Kiss

|
BEKTOP Y = Y1l mapannenen

BexTopy 9 :
X°X% _Y-Wh

{ m (1)
VYpaBuenue (1) Ha3pIBaeTCSI KAHOHUYECKUM
ypaBHEHHEM IPSMOM Ha MJIOCKOCTH.
[TapameTpudeckoe ypaBHEHHE MTPSIMOI:
ITycte nansl Touka MO (x0, y0, z0 ) Ha
MpsIMOM U BeKTOp § = (/,m,n) , Aexauiuii Ha
9TOM NpsAMOH (UM el mapalIeIbHOM).
BekTop s Ha3bpIBAIOT €I11e HAMPaBIISIONTIM
BEKTOPOM IPSIMOIA.
[Ipsimast B poCTpaHCTBE MOXKET OBITH
oTpeJiesieHa KakK JIMHUS MepeceyeHus ABYX
HemnapaulebHbIX IIOCKOCTEH
A x+B -y+C, z+D =0,
A, x+B, -y+C, -z+D, =0

, TO €CTh KaK
MHOXECTBO TOYEK, YAOBIECTBOPSFOIINAX
CHCTEME ABYX JIMHEHHBIX YpaBHEHUMH

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

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

CrnpaBeyinBo 1 00paTHOE YTBEPKIACHUE:
cucTeMa JIByX He3aBUCHMBIX JIMHEHHBIX
ypaBHEHUI BuJa (2) onpeaensier npsmyro
KaK JIMHUIO IIepeceueHmst MI0CKOCTeN
(ecriu OHU He MapaieNbHbl). Y paBHEHUS
CUCTEMBI (2) Ha3bIBAIOTCS OOIIUM

ypaBHEHHEM TIPSIMOM B TPOCTpaHCTBe R,

76.

OnpeneneHre METPUYECKOTO TPOCTPAHCTBA.
[Tpumepsl.

MeTpI/I‘leCKI/IM IMPOCTPAHCTBOM HA3bIBACTCA
HCIIYCTOC MHOXKCCTBO, B KOTOPOM MEKIY




Howmep
3a/1aHMS

Copepxanue Bonpoca

IIpaBUIBHBIN OTBET

000! apoi 3JIEMEHTOB, 00J1aIaAF0IINX
OTIpEICIICHHBIMU CBOMCTBAMH, OIIPEIEIICHO
paccrosiHie, Ha3pIBAEMOE METPHKOH.
[Tpumepsr. {uckpernas metpuka: d (X, y) =
0,ecmx =y, ud(x,y)=1B0o Bcex
OCTaJIBHBIX ClTy4asx. BemiecTBeHHbIC
grcina ¢ pyHkuuei paccrosaus d (x, y) = |
y — X | ¥ €BKJIUJIOBO MPOCTPAHCTBO
SIBJISIFOTCS TIOJIHBIMUA METPUUECKUMHU
MpoCTpaHCTBaMU. MaHXETTeHCKas, NI
ropojcKast MeTpUKa: KOOpIMHAaTHas
TUIOCKOCTh, Ha KOTOPO# paccTOsTHHUE
OIIPEJIETICHO KaK CyMMa PacCTOSIHUI
MEX]Ty KOOPJAMHATAMH.

77.

AnreOpanueckrue KpuBble 2-0ro NopsaKa.
[Tuinuapsl, cdepa, KOHYCBI, SJUTUIICOUT,
runepOoouIbl, mapaboson sl (MX KAaHOHUYECKUE
ypaBHEHUS U TPAPUKH).

K KpuBBIM BTOPOTO TOPSIIKA OTHOCSTCS
AJITUIIC, YaCTHBIM CIIy4aeM KOTOPOTO
SBIISICTCSI OKPY’KHOCTb, TUTIEpOOTIa U
napabona. Kpome Toro, B HeKOTOPBIX
Cllydasix ypaBHEHHE BTOPOU CTETIEHU
OTHOCHUTEIIEHO X U 'y MOXKET OTPEICIATh
JIBE MPSIMBIE, TOYKY UM MHUMOE
TE€OMETPHUUECKOE MECTO.

KpuBsie BTOPOro nopsijika — 3JIIHIIC,
runepbona u mapabosia — UrparoT
OOJIBIIYIO POJIb B IPUKJIAIHBIX BOIIPOCAX.

78.

[TpuBenenue oOIIEro ypaBHEHUS! KPUBOH BTOPOTO
MOPsAJIKa K KAHOHUYECKOM BHITY.

OO1mee ypaBHEHUE KPUBOI BTOPOTO
HOPsIZIKa UMEET BUJ

a,x* +2a,xy +a,,y* +2a,x +2a,y +a =
IMpUYICM NpcArnojIaractcs, 4ro Cpcau

all’ alZ .a

qucell 22ecThb XOTA OBI OJTHO

HEHYJIEBOE.

79.

[Tapabona (ompenenenue, cCocTaBleHNE
KaHOHMYECKOI0 ypaBHeHUs1). OCHOBHBIE CBOMCTBA
1 XapaKTEPUCTHKHU TTapadoJIbl (0Ch CHMMETPHH,
[EHTP BEPIIUHBI, SKCIIEHTPUCUTET, TUPEKTPUCHI,
(dokanbHbIe panuychl). [TlocTpoenne mapadoIIbI.

[Tapabona— reoMeTpuuecKoe MECTO TOUYEK
Ha IJIOCKOCTH, PaBHOYAAJIEHHBIX OT
JTAHHOM MPSIMOi (Ha3bIBACMOM
JTUPEKTPUCON NapadoIIbl) U JaHHOW TOYKH
(HaszpiBaemon (hokycom napadossr). Ecim
(oKycC JIeKHUT Ha TUPEKTpHCE, TO Mapadona
BBIpOXkAaeTcs B mpsimyro. Hapsny ¢
ITUIICOM U TUIepOoJIoH, mapabdona
ABJISIETCA KOHMYECKUM cedeHrneM. OHa
MOJKET OBITh OIpe/iesieHa KaK KOHNYECKOe
CEUEHHE C €IMHUYHBIM KCIICHTPUCUTETOM.

80.

['unep6ona (ompeaeneHue, COCTaBICHNE
ypaBHeHUs1). OCHOBHBIE CBOMCTBA U
XapaKTePUCTHKU TUTIEPOOITBI (OCH CHMMETPHH,
LEHTP BEPIIUHBI, TOJIyOCH, IKCIEHTPUCHUTET,
JUPEKTPUCHI, ACUMIITOTHI, (POKAILHBIC PAIHYCHI).
[TocTpoeHne rurepOobI.

lumep6omna

— 3TO IUIOCKAst KPUBAsi BTOPOTO MOPsIKa,
KOTOpast COCTOUT U3 JIBYX OTJEIIbHBIX
KPUBBIX, KOTOPBIE HE TIEPECEKAIOTCS.
dopmyna runepOoisl y = k/x, npu
ycaosun, uTo k He paBHO 0. To ecTh
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BEPIIMHBI TUIIEPOOIIBI CTPEMSATCS K HOJIIO,
HO HUKOT/Ia HE TIEPECEKAIOTCS C HIM.
I'unepOona — 3TO MHOKECTBO TOUEK
IUIOCKOCTH, MOJYJIb Pa3HOCTH PACCTOSHHUI
KOTOPLIX OT ABYX TOYCK, HA3BIBACMBIX
(oKycamu, eCTh BeJIMYMHA TIOCTOSIHHASI.

81.

Onnunc (onpeaesieHue, COCTaBICHUE
KaHOHHUYECKOro ypaBHeHus1). OCHOBHBIE CBOMCTBA
Y XapaKTEPUCTHUKH AILTUIICA (OCH CUMMETPUH,
LIEHTP BEPIINHBI, IOITYOCH, SKCLIEHTPUCHTET,
JTUPEKTPUCHL, (oKanmbHbIe paanychl). [Toctpoenne
IUIMIICA.

Onune — 3aMKHyTasi KpuBasi Ha
IUIOCKOCTH, KOTOpPasi MOKET ObITh
NOJTy4YeHa KakK NepeceueHue MIOCKOCTH U
KPYTOBOT'O LMJIMHJIPA WU KaK
OpPTOTOHAJILHAS TIPOEKIIUST OKPYKHOCTH Ha
IIOCKOCTh. OKPY>KHOCTb SIBIISIETCS
YaCTHBIM cliyyaeM 3juiunca. Hapsny ¢
runep0010ii 1 mapaboIoH, SIUTHIIC
SIBJISICTCS. KOHUYECKUM CEUCHUEM H
KBaJIPHKOM.

82.

OKpy>KHOCTb (OTIpe/iesIEeHUE, COCTABIICHUE
ypaBHeHus). HopmanbHOe 1 KaHOHHYECKOe
YpaBHEHHUE OKPYKHOCTH.

OKpy’>KHOCTb — 3TO MHO>KECTBO BCEX
TOUYEK Ha TUIOCKOCTH, HAXOSIIUXCS Ha
OJIMHAKOBOM PACCTOSTHUM OT JAHHOU
TOYKH.

HopMmanbHbIM ypaBHEHHEM OKPYKHOCTH
paaunycaRc 1ieHTpoM B TOUKE Ha3bIBaeTCS
ypaBHeHue(X-Xo)? + (y-yo)* = R2.

B uwacTHOCTH, YpaBHEHHE OKPYKHOCTU
paaunyca Rc nieHTpoM B Hayajie KOOpAUHAT
nuMeeT Buax> + y? = R?n
Ha3bIBACTCSIKAHOHUYECKUM

ypaBHEHHUEM OKPYKHOCTH.
Kanonuueckum ypaBHEHHEM 3IUICa (B

KAaHOHUYECKOU CUCTEME KOOpI[I/IHaT)
2 2
X
LY

@ b

=1
2
Ha3bIBacTCA ypaBHeHue d

&3.

Koopaunats! TOUKM niepecedeHust NpsiMon
IUIOCKOCTH B IIPOCTPAHCTBE. YTOJI MEKIY ABYMS
MPSIMBIMU, MEXY NPSIMON U TUNIOCKOCTBIO B
IIPOCTPAHCTBE. Y CIIOBUS NapauIeIbHOCTH U
NEPIEHIUKYJISIPHOCTH IPSIMBIX, IPSIMOU 5
IJIOCKOCTH.

Bgenem B TpexmepHOM

MIPOCTPAHCTBE MPSAMOYTOJIBHYIO CUCTEMY
koopauHat Oxyz. Tenepp KaKaon npsiMoin
COOTBETCTBYIOT YPAaBHEHUS IPSIMOU
HEKOTOPOTo BUAA (UM MOCBSIIIEHA

CTaThsl BUJIbl YPABHEHHI NIPSIMOM B
MIPOCTPAHCTBE), KAKIOH MIIOCKOCTH
OTBEUYAET YpaBHEHHE MJIOCKOCTHU (MOXKETe
03HAKOMHTHCS CO CTaTbEeU BUBI
YpaBHEHHUS IJIOCKOCTH), a KaXk10H TOUKe
COOTBETCTBYET YIOPsIIOYEHHAsI TPOUKa
yuceln — KOOPJANHATHI TOYKH.

VYron Mexay nNpsMbIMUA O4E€BUAHBIM
00pa3oM CBsI3aH C COOTBETCTBYIOLIUMU
COOTHOUIICHUSIMU MEXy HaNpaBIISIOIIUMHU
BEKTOpPaMH ( ITHUX IPSIMBIX.



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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gy -Gz Iodg+my g+

CosP= ————— =
Bl 2l Ji2m? a2 124 n

(D)
Y101 MEXIy MI0CKOCTRIO
Ax+Bv+Cz+ D=0 (1)
H TIPSIMOM
x—xm_¥Y-» _Z—g
! 1 7 (2)

84.

Pasnuunble BUIBI ypaBHEHUS IPSMOM B

MMPOCTPAHCTBC (KaHOHI/ILICCKOC; napaMeTpUICCKOC:

npoxojsiiei yepes e Toukn). [lpuBenenue

O6IJ_ICFO YpaBHCHUA HpﬂMOfI K KaHOHUYCCKOMY

BH]LY.

YpaBHEHUS TPSMOM IO BYM TOYKaM
SR O, SRS
=X WVi—Vn & —ZIn
BekTopHo-nTapamMeTpruecKoe ypaBHEHUE
OpAMOH
F=rp+dat,
Ay [rﬂ ): Mu(xu;}’u;zu)
rae -
(buKcupoBaHHAS TOYKA, JIEKAIIast Ha
= (l;m; .F’I)
IPSIMOi; - HANPAaBJIAIOIINI
BEKTOP.
KaHoHnueckue ypaBHEHUS MIPSMON
X N T

{ i 71

85.

CBsi3b MeX Ty QYHKIHCH, € TpeIe]ioM U
6eckoHeyHo Manoi ¢pyHkiueil. OCHOBHBIE
TEOPEMBI 0 Tipeienax (JI0K-Th).

Ecnu dbynkuus S () yveer mpu® > Yo(

X =% npenen, pasusiii 4 | To ee MOKHO
MPEACTaBUTh B BUJIE CyMMBbI 3TOT'0 YUCIIA

A y 6eckoneuno manoit (X mpu X = Xo

(X 7%°), re. flx)=A+alx), Teopema
2. Ecnu dpyHknumro J (%) voxno

MMPEACTAaBUTHL KaK CYMMY 4YHCJIA A u

6eckoneuno manoii (X pu X = Xo(

X =% 10 uncno A ects npenen 1o
dynkpmn mpu X > Yo (X —® ), T.€.

lim f(x)=4
x=>%o(es) . Teopema 1. (o
npeeIbHOM Tiepexo/ie B paBeHcTBe) Ecin
nBe QYHKITUM PUHUMAIOT OJJUHAKOBBIC
3HAYEHUS B OKPECTHOCTH HEKOTOPOM
TOYKH, TO UX MPEICIbI B 3TOW TOUKE
COBIAJIAIOT.

f)= gy, IS =Imz(0)

Teopema 2. (0 mpeAenbHOM MEPEXO/IC B
HepaBeHcTBe) Ecnu 3HaueHus
¢dbyukmun f(X) B OKpECTHOCTH HEKOTOPOH
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TOYKH HE TIPEBOCXOJIST COOTBETCTBYIOIIUX
3Ha4YCHUHN QYHKIUU g(X) , TO TIpeaes
¢ynkuuu f(x) B 3T0# TOuke He
MIPEBOCXOIUT Tpeena GyHKIuH g(X).

f<g, Imf@< Imglx)

86.

IToHsaTHE YHUCIIOBOH ITOCIIENOBATEILHOCTH.
JleficTBUS HAJl HUMU.

Ecau xax oMy 3Hauenuro < N crasurcs
B COOTBETCTBHUE IO ONPEACIEHHOMY
3aKOHY HEKOTOPOE BEIIECTBEHHOE

YUCIO Xp, TO MHOKECTBO 3aHYMEPOBAaHHBIX
BEIIECTBEHHBIX YHUCET

X5 Kigne oy X

[ o]
| Xnl

n?*°" — COKpAIEHHAsS 3aIUCh

2

OyZieM Ha3bIBaTh YUCIOBOM
MIOCJIEI0BATEIBHOCTBIO HITM IIPOCTO
MOCJIE0BATEIBHOCTBIO.

87.

[Tpsmas Ha miockoctu. O0IIee ypaBHEHUE
npsMoii. HopMalibHBIN ¥ HANTPaBIISIIOLINNA BEKTOPHI
IIPsIMOM Ha IUIOCKOCTHU. [locTpoeHue nmpsiMon Ha
IIJIOCKOCTH.

ypaBHeHue F(x, y)=0 Ha3biBaeTcs
ypaBHeHHEM JuHUH L (B 3a1aHHOM
CHUCTEME KOOPJIUHAT), €CIIH 3TOMY
YPABHEHUIO YIOBIETBOPSIOT KOOPAUHATHI
X By I000# TOYKH, JexKalieil Ha auanu L,
Y HE yIOBJIETBOPSIIOT KOOPJAUHATHI
HUKaKOM TOYKH, HE JIeXKaIlel Ha 3TOM
nuHuK.JIr06as npsiMas Ha MIIOCKOCTH
3a/1aeTCsl ypaBHEHHUEM MEPBOM CTENEHU
OTHOCHUTEJIHO NIEPEMEHHBIX X U ).

Obmee ypaBHeHue npsamoii— Ax + By + C
= (. Henosinble ypaBHEHUS PAMOW -
VYpaBHEHHE NPSAMOI HA3bIBAIOT HENOJIHBIM
€CJIM OJTUH U3 ero KO3 (UIIMEHTOB PaBEH
nymo. C =0, A#0, B#0 — [Ipsimas
MPOXOAUT Uepe3 Hauajao KOOPJAUHAT.
JIro60i1 HeHyJIeBOH BEKTOD,
MEPIEHIUKYIISIPHBINA ITPAMOMN Ha3bIBAaCTCSA
€€ HOpMaJIbHBIM BEKTOPOM, U

o6o3nauaercs 114, Bl

88.

KonnmmHeapHOCTh U KOMIIJIAHAPHOCTH BEKTOPA.
baszuc mockoctu u nnpoctpancTBa. Kanonnueckuit
0a3uc I0CKOCTH U pocTpaHcTBa. KoopauHatel
BEKTOpA.

KonnuueapHocTh— OTHOIIIEHUE
napajuIeIbHOCTH BEKTOPOB: JIBa
HEHYJIEBBIX BEKTOPA HA3BIBAIOTCS
KOJJTMHEAPHBIMH, €CITH OHH JIS)KAT Ha
napauIeTbHBIX MPSAMBIX WM HAa OJTHOM
MIPSAIMOM.

KommnanapHocts) —

CBOMCTBO TPEX (WK OOJIBIIIETO YKCTIA) BEK
TOpPOB, KOTOPbIE, OyAy4H MPUBEAEHHBIMH K
o0rieMy Havaiy, Jie)ar B OJJHOH TIOCKOCT
u.
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KoopauHaTel — 3TO COBOKYITHOCTD YHCEII,
KOTOPBIC ONPEIEIISAIOT MOJI0KEHUE KAKOr0-
1160 00BhEKTa HA MIPSMOM, TUIOCKOCTH,
ITOBEPXHOCTH UJIM B TPOCTPAHCTBE.




