OHIeIbCCKUI TEXHOMOTHYECKUH HHCTUTYT ((punnan) ¢penepaabHOro rocyAapcTBEHHOT0 OI0IKETHOTO
00pa30BaTeNbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Kadenpa «EctecTBeHHbIE 1 MaTeMaTHUYECKHE HAYKU»

PABOYAS ITPOI'PAMMA

10 IUCLUIIINHE
Bb.1.1.7 Martremaruka

HaIpaBJICHUS TIOJITOTOBKU
09.03.01 «MlaopmaTHKa 1 BEIYUCITUTEIbHAS TEXHUKA)»
npoduis: «[IporpaMMHOe oOecrieueHue CPeACTB BRIYUCIUTEIIBHON TEXHUKH U
ABTOMATH3HPOBAHHBIX CHCTEM»

dbopma oOyueHust — ouHas

Kypc — 1,2

cemectp —1,2,3

3aueTHbIX eaunuil — 13 (5,4,4)

qacoB B Henenro — 4,4,4

Bcero yacoB — 468 (180,144,144)

B TOM YHCJIC:

nekuuu — 96 (32,32,32)

KOJIJIOKBHYMBI — HET

npaktuyeckue 3auaTust — 96 (32,32,32)
nabopaTopHbIe 3aHATHS — HET
camocTosTenpHas padora — 276 (116,80,80)
3a4eT — 2 CeMecTp

3a4eT C OLEHKOH — 3 ceMecTp

JK3aMeH — | cemectp

PI'P — Her

KypcoBasi paboTa — HeT

KYPCOBOM IPOEKT — HET

PaGouas nporpamma obcyskiena na 3aceganuu kagpeapsi EMH
«20» __mions 2023 ropa, ,  mportokon Ne 30
3as. kadenpoii & //ﬂj// [Kununa E.B./

Pabouas nporpamma yTBepkaeHa Ha 3aceaanun YMKH

«20» __wmions 2023 ropa, , mnpotokona Ne 5
[pencenarens YMKH & 722~ | Knnuna E.B./

DHrense 2023



1. Heau 1 3a7a4u TUCHUILIHHBI

Ilenbto ocBOEHMS TUCHMIUIMHBL «MareMaTuka» sBIsE€TCS NMPUOOpPETEHHE
CTYJACHTAMM 3HAHUU U HaBBIKOB, MO3BOJIIOLIMX MPUMEHITh WX NPU OCBOCHUU
IPYTUX TUCLMILIUH 00pa30BaTeNbHOrO ouKiIa U Hocaeayouei
po(hecCUOHATIBHOM e TENBHOCTH.

JUida  noCTHXKEHMs O3TOM Lenu MpenojJaBaHue JAUCHUUIUIMHBI —IPEAIoJaraet
BBIIIOJIHEHHE CIEAYIOIINX 33]1a4:

1.1 O03HaKOMUTH CTYJEHTOB C OCHOBHBIMH IOHATHAMH MATEMATHKU H
MaTeMaTUYECKUMH METOJaMU;

1.2 cnocobctBoBaTh (HOPMUPOBAHUIO Y CTYAECHTAa OOOOILICHHBIX MPHEMOB
UCCJIEI0BATENbCKON AEATEIbHOCTH, HAYYHOIO B3IJISI/1a HA MUD B LIEJIOM;

1.3. pa3BuTh y CTYACHTOB MaTeMaTHYECKOE MBINUICHHE, YTOOBI Oyaymui
0akajiaBp CMOT TEPEHOCUTh OOIIME METOJbl HaydyHOW paboThl B paldOTy IO
CIELUATBHOCTH;

1.4 oOecneuuTh BO3MOXXHOCTh OBJIQJCHHUSI CTYJIEHTAaMU COBOKYIHOCTBIO
MaTeMaTUYECKUX 3HAHUW M YMEHUH, COOTBETCTBYIOUIMX YPOBHIO OakanaBpa IO
COOTBETCTBYIOLEMY MPOQPUITIO.

Teopernyeckass 4acTp AUCLHUIUIMHBI H3JIaraeTcs B JIEKIIMOHHOM KypcCe.
[ToryueHHble  3HAHMA  3aKpEIUIIOTCS  HA  NPAKTUYECKUX  3aHATHSX.
CamocrosiTenbHas paboTa NpelycMaTPUBAET HCIHOJIB30BAHUE PECYPCOB CETH
HNuTepHer, paboTy Cc y4yeOHMKaMH K Yy4E€OHBIMU TOCOOUSMH, MOATOTOBKY K
MPAKTUYECKUM 3aHSATUSM, BBINIOJHEHHE JOMAIIHMX 3a/laHuid, MOATOTOBKY K
KOHTPOJIbHBIM paboTaM.

2. Mecro mucuuniannsl B crpykrype OIIOII BO

Huctunmaa «Marematukay (b.1.1.7) Bxonut B 6a30BYI0 4acTh 0JI0Ka TUCIUILIAH
OCHOBHOM 00pa3oBatesbHOM porpaMmbl OakanaBpuata no Hanpasienuto 09.03.01
«MHpopMaTHKa 1 BEIYUCITUTEIbHAS TEXHUKA.

3. TpeOoBaHus K pe3yjbTaTaM OCBOEHMS JUCUUIJINHBI

Pe3ynbraTel OCBOEHMsS JuCHMIUIMHBI «MaTeMartnka» HamnpaBi€Hbl Ha
OBJIAJICHUE CIEAYIOIMMH KOMITETCHIIUSIMU
VYK-1. CnocoOeH ocCylecTBISATh TMOWUCK, KPUTHUECKU aHalu3 W CHUHTE3
uH(pOpMaIUK, NPUMEHSITh CUCTEMHBINA MOAXOJ 1JIsl PEIICHUs TOCTABJIEHHBIX 3a/1a4

CryneHT OOJDKEH 3HaTh: MATEMATHMKy B YacTH TaKUX pa3lelioB, Kak
reoMeTpusi, airedpa, MaTeMaTHYECKUW aHalIu3, TEOpHUsl BEpPOSTHOCTEH U
MaTeMaTU4YeCKask CTaTUCTHKA.

CTylIeHT JO0KEeH yMETh: pelllaTh 3aJaud U3 pa3zesioB reoMeTpus, aireopa,
MaTeMaTUYECKUM aHAJIN3, TEOPUS BEPOATHOCTEW U MAaTEMAaTUYECKas CTATUCTHUKA.

CTyaeHT JOJDKEH BIIAJETh: METOJAMU MaTeMaTUYECKOTO MOJIEIHPOBAHUA,
OCHOBAHHBIMU Ha TaKUX pa3jefiaX, KaKk reoMeTpHs, ajiredpa, MaTeMaTHYECKHi
aHau3, TEOpUsS BEPOATHOCTEN U MATEMAaTUUYECKasl CTATUCTUKA.



HepequL HHaHI/IpyeMBIX pCSyHBTaTOB 06y‘-ICHI/I$I 110 JUCIHUITIINHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMHU OCBOCHUA O6pa3OBaTeHLHOﬁ
MpOrpaMMBbl
Kon u HaUMCHOBaHUE

Kon wu HauMmeHOBaHME  HWHJIMKATOpa  JIOCTHKCHUS
KOMIIETEHIINHN o

KOMIIETEHITMH (COCTaBIISIONICH KOMIIETEHITH )
(pe3yabpTaT OCBOCHMUS)

N T-lyi1 Brmmonaser OUCK He00X0UMOUI

YK-1. CnocobGeH oCyIIeCTBIATh
IIOUCK, KPUTHUYECKUH aHAIU3 U
CUHTE3 HH(OpMaIUU, TPUMEHSITH
CHUCTEMHBIN TMOJXOJ ISl pelIeHUs
IMOCTaBJICHHBIX 33124

nHpopManuy, €€ KPUTUYECKUH aHaiu3 U 0000IIaeT
pe3yabTaThl aHalW3a JJIsd PEHICHUS ITOCTaBJICHHOU
3aJa4u.

N-2yk.1 Viconb3yeT CHCTEMHBINA MOIX0 IS PEIICHHS
IIOCTABJICHHBIX 3a7a4.

N/-3yx.1 Omnpenenser ©W  OICHUBACT TMPAKTHYCCKUE
MOCJICICTBHS] BOBMOXHBIX PEIICHHUM 3aa4uH.
Koxa u nHanmenoBanue nnankaropa | HaumenoBanue mokasaresns OleHUBAHUS
JOCTH>KEHHS] KOMIIETEHIIUN (pe3ynbrara 00yueHus 10 JUCIUILINHE)
UJl-lyk.: BemonHser 1mouck
HeoOxonuMon uHpopmaruu, e€
. bop ’ 3Haer mpuHIUOBL cOopa, otbopa ®  00OOIICHUS
KPUTUYECKUI aHaIN3 u
uHpopMallUd €  HCIOJB30BAHUEM  MATEMaTUYECKUX
000011aeT pe3ysIbTaThl aHATH3A METONOB
JUI  pEeUIeHHs] TOCTaBJICHHOMU
3aJ1a4M.
YMeeT  COOTHOCHUTH  Pa3HOPOJHBIE  SIBIICHUA U

NJ-2yx.1 Mcionb3yeT cuCTeMHBII
MOJIXOM JJIsl PEUICHUS
IOCTaBJICHHBIX 3a11a4.

CUCTeMaTHU3HpOBaTh HX B paMKaXx H30paHHBIX BHJIOB
npoeccuoHaIbHOM  JESITENbHOCTH € HCIIOJIb30BAHUEM
MaTeMaTUYECKNX METOJOB

NI-3yk1 Onpenernsier 51
OLIEHUBAET MIPAKTUYECCKHE
IIOCICaACTBUA BO3MOXHBIX

pELICHN 3a/1aun.

Nwmeet npakTHueckuil oneIT padboThl ¢ UHPOPMALIMOHHBIMU
HMCTOYHUKAMH, OTBIT HAYYHOT'O ITOUCKA, CO3/IaHUS HAyYHBIX
TEKCTOB C UCIIOJIb30BAHUEM MaTEMaTHUECKON HOTAlUU




4. PacnipeneieHre TPYI0€eMKOCTH (4ac.) IMCUMUILIMHBI 10 TeMaM
M BUJAaM 3aHATHHI

Ne Ne | Ne
Mo- | He | Te HaumenoBanue Yacel/ I3 HUX B MHTEPAKTUBHOM (hopme
ay- | Ae | Msl TEMBbI
as | oM
Jlex- | Komnok- | JlaGopa- | Ilpak-
Bcero | mum | BUyMBl | TOpHBIE | TH4Yec- CpC
Kue
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 1 | 1.1 | Bekropsl, 1uHEiiHBIE 10 2 - - 2 6
oneparuu. basuc,
KOOPJIMHATHI BEKTOPA
2 | 1.2 | Cucrembl KOOpIUHAT. 10 2 - - 2 6
[Tpoexiyu, HanpaBgOLIe
KOCHHYCHI BEKTOPa
3-4 | 1.3 | CkansipHOe, BEKTOPHOE U 12 4 - - 2 6
CMEIIaHHOE MPOU3BEICHHSI
5-6 | 1.4 | YpaBHEeHHE reOMETPHUECKOM 12 4 - - 2 6
¢urypsl. [Inockocts. [Ipsimas
Ha MJIOCKOCTHU U B
IPOCTPAHCTBE
7 | 1.5 | JIuauu BTOpPOrO MOPSIIKA HA 10 2 - - 2 6
TUIOCKOCTH
8 | 1.6 | [ToBepxHOCTH BTOPOTO 10 2 - - 2 6
nopsijiKa
2 9- | 2.1 | Marpuiibl, THHEHHBIC 14 4 - - 4 6
10 OTEepalnH,
TPaHCIIOHUPOBAHHE.
Onpenenurenu. Panr
MaTPHIIBI
11 | 2.2 | CucreMbl TUHEHHBIX 12 2 - - 4 6
anredpandecknux ypaBHEHUN
12 | 2.3 | YMHOXeEHUE MaTpHIIL. 10 2 - - 2 6
OOGparHas maTpuIia
3 13 | 3.1 | YucnoBble MHOXKECTBA. 12 2 - - 4 6
IIpomexyTkH HA YUCIOBOU
ocu. HayanpHble MOHATHS O
KOMIUIEKCHBIX YHCIIax
14 | 3.2 | O6uMe MOHATUSA O YUCIOBBIX 10 2 - - 2 6
byHKIHSIX
15 | 3.3 | [Ipenen pyHKINHU B TOUKE. 10 2 - - 2 6
BeckoneuHo maibie (QyHKIIHH.
CBolicTBa IPEAEIIOB
16 | 3.4 | CpaBHeHue OECKOHEYHO 12 2 - - 2 8




MaJbIX (QYHKITHI

Bcero

1 cem

ecTp

144

32

32

80

cemecTp

1-2

4.1

[TpousBoaHas GyHKIUH.
Huddepennmpyemas
bynkuus. JJuddepenmmarn.
[IpaBuiia

Qg epeHIpoBanus

10

3-4

4.2

Teopemsl 0 cpeiHEM I
nuddepeHIpyeMbIX
¢ynkunii. [IpaBuna
Jlonurains. ®opmyna Telnopa

4.3

HccnenoBanue QyHKIIHIA:
MOHOTOHHOCTb, SKCTPEMYMBI

10

4.4

HccnenoBanue QyHKIIHIA:
BBIMYKJIOCTh, TOUKH IIeperuoa.
ACHUMITTOTBI

7-8

4.5

DyHKIMU MHOTUX
NEPEMEHHBIX, 00II1e
noHsTHs. YacTHbie
npousBoaHsle. [IpaBuna
nuddepeHIpoBaHms

10

4.6

['panueHT u npou3BoHAs 10
HaIlpaBJICHUIO

10

4.7

OKcTpeMyM (PyHKIUH IBYX
NIEPEMEHHBIX

11

5.1

[TepBooOpaznas byHKLIHY,
HEONPEIEIEHHbI  MHTETpal.
3ameHa NepEMEHHOMH,
UHTETPUPOBAHUE TI0 YaCTsM,
UHTETPUPOBaHHE
palMOHAIBHBIX Apo0eit

12-
13

5.2

OmnpeneneHHbIn MHTETpall.
Wnterpupyemsle  QyHKIHU.
dopmyna Hprorona-
JleitOHuna. [Tpunoxkenus
ONpPEAEIEHHOI0  HHTErpaa.
HecoOGcTBeHHBIE HHTETPAJIBI

12

14

5.3

JIBoliHbIE U TOBTOPHBIE
VHTETPaJIbI

15

5.4

KprBonuHelHHbIE UHTErpaibl
[0 JUIMHE JyId W 10
KoopanHataMm. VHTerpaiel, He
3aBUCALLNE oT IIyTH
WHTErPUPOBAHUS

10

16

5.5

I1oBEpXHOCTHBIE HWHTErPAIbI.
CkanspHble ¥ BEKTOPHBIE
OJIA. Teopema T'aycca,
teopeMa CTokca

Bcero 2 cemectp

108

32

32




3 cemectp

1 | 6.1 | HauanpHbie MOHSITUS 0 14
QG epeHIaIbHbIX
YpaBHEHUSX. YpaBHeHuUs
NIEPBOTO MOPSIKA

2-3 | 6.2 | Jluneiinble 17
nuddepeHnranbHbIe
YpaBHEHUS. Cucrembl
JIMHEWHBIX YpaBHEHHI
NIEPBOTO MOPSIKA

4-5 | 7.1 | 3HaKOMONOKUTEIbHBIE 17
YHCIIOBBIC pSbIL.
3HaKouepeayomuecs u
3HAKONEPEMEHHBIC YHCIIOBBIC
pSAbI

6-7 | 7.2 | CrenienHbie  psigbl.  Psibr 17
Teitnopa

8 | 7.3 | TpuroHomMeTpuyecKre PsiIbI 15
Dypbe

9- | 8.1 | Ciryuaiinoe coOBITHE. 19

11 [IpocTpaHCTBO 37IEMEHTAPHBIX
cobbiTuii.  Omepanuu  Haj
CITIy4aiiHBIMU COOBITUSIMH.
Kitaccnueckas U
reoMeTpHuuecKas BEPOSITHOCTb
AKCHOMBI TEOPUH
BEPOSITHOCTH. Teopema
CII0KEHUS BEPOSITHOCTEH.
VYcnoBHas BEPOSITHOCTb,
TeopemMa YMHO>KEHUS
BEPOSITHOCTEH. ®opmyna
IIOJIHOM BEPOSATHOCTH,
dopmynsl baifeca

12- | 8.2 | IlocnenoBaTenbHOCTh 17

13 HE3aBUCHMBIX  HCITBITAaHUIA.
Dopmybl bepnymn,
JOKaJdbHAs M UWHTErpaibHas
teopemsl MyaBpa-Jlamnaca

14 | 8.3 | duckperHas cirydaitHast 13
BEJIMYMHA: psn
pacnpeneneHus, byHKIUSA
pacrpefesieHusl,  YUCIIOBBIE
XapaKTEPUCTHKU
HenpepsiBaas cilyyanHas
BEJIMYMHA: TUIOTHOCTD
pacrpeeseHus
BEPOSITHOCTEM, byHKIUSA
pacrpefiesieHusl,  YUCIIOBBIE
xapakrepuctukun HopmanbsHoe
pacrpeneneHue. 3aKkoH

OOJIBIINX YHCET




15- | 8.4 | OcHoBHBIE TOHSITHS 15 4 - - 2 9
16 MaTEeMaTUYeCKOU CTaTUCTHUKHU.
TodyeuHble W WHTEPBAIBHBIC
OLICHKH DNIEMEHTHI
KOPPEJSIIMOHHOTO aHATN3a
Bcero 3 cemectp 144 32 - - 32 -
Bcero no nucrumninae 396 96 - - 96 -
5. Coaep:xkanue JJeKIMOHHOTO Kypca
Ne Bcero Ne Tema jgexkumnu. Y4ebHo-
TeMbl | YacoB |JIEKI[UH Bonpocsl, oTpadéaTbiBaeMble HAa JeKIHH MeToaAnYecKoe
ol0ecrieyeHue
1 2 3 4 5
1 cemecTp
11 2 1 BekTopbl, nuHEiHBIC omepanuu. ba3uc, KoOpaMHATHI [1-3]
BEKTOpa
1.2 2 2 Cuctembl koopaunar. [lpoekuuu, HampapisroLIne [1-3]
KOCHHYCHI BEKTOPa
1.3 4 3-4 CxkansipHO€, BEKTOPHOE M CMEIIAHHOE TPOU3BEICHUS [1-3]
1.4 4 5-6 | YpaBHenue reomeTpudeckoii ¢Gurypel. I[LI10CKOCTB. [1-3]
[TpsiMasi Ha TUIOCKOCTHU ¥ B IPOCTPAHCTBE.
1.5 2 7 JIuauu BTOpOro nopsika Ha IJIOCKOCTH [1-3]
1.6 2 8 [ToBepXHOCTH BTOPOTO MOPSIIKA [1-3]
2.1 4 9-10 | Marpuupbl, JUHEHHBbIE OIEpaluu, TPAHCIIOHUPOBAHUE. [1-3]
Onpenenurenu. Panr maTpuiisl
2.2 2 11 CucTeMbl JUHEHHBIX allre0pandyecKux ypaBHEHUH [1-3]
2.3 2 12 Ymuoxenne marpuil. OOpaTHas MaTpuiia [1-3]
3.1 2 13 YucnoBsie MHOXKECTBA. [IpOMEKYTKH HAa YHCIOBOH OCH. [2,3]
HauaybHbIe TOHATUS O KOMITJICKCHBIX YHCIIaX
3.2 2 14 OO01re NOHSTHS O YUCIOBBIX (DYHKITUSIX [2,3]
3.3 2 15 [lpenen ¢yHkmuum B Touke. beckoHeyHO Mambie [2,3]
¢yskimun. CBoiicTBa MpesieoB
3.4 2 16 CpaBHeHHE OECKOHEYHO MaJIbIX (YHKIUH [2,3]
2 cemecTp
4.1 4 1-2 | IlpomsBognas dyskumn. Juddepenimpyemast GyHKINS. [2,3]
Juddepennman. [Ipasuna quddepenunpopanust
4.2 4 3-4 | Teopembr 0o cpemHem i auddepeHIUpyeMbIX [2,3]
¢bynkuunit. [Ipasuna Jlonurans. @opmyna Teitnopa
4.3 2 5 HccnenoBanue GyHKIMIA: MOHOTOHHOCTB, SKCTPEMYMBI [2,3]
4.4 2 6 HccnenoBanue GpyHKIMIA: BBITYKIOCTh, TOUKH MEpernoa. [2,3]
ACUMITOTHI
45 4 7-8 OyHKIIMM MHOTHX TEPEMEHHBIX, OOIMe TOHSATHS. [2,3]
YacThsle npousBozanble. [lpaBuna quddepenunpopanus
4.6 2 9 ['pasieHT 1 IPOM3BOIHAS 10 HAITPABICHHIO [2,3]
4.7 2 10 OKcTpeMyM (PYHKITUH IBYX IEPEMEHHBIX [2,3]
5.1 2 11 [TepBooOpasHas (DYHKIMH, HEOMPEICICHHBIH HHTErpa [2,3]
3aMeHa TNEepeMEHHOW, WHTErpUpPOBaHUE II0 YacCTsM,




MHTETPUPOBAHUE PAllMOHAIBHBIX ApobOei

5.2

12-13

Onpenenennblii uuTerpai. HMHTerpupyembie (QyHKIUH.
dopmyina HrroTona-Jlelionuna [Tpunoxxenus
onpezeneHHoro nurerpaita HecoOcTBeHHbIE HHTErpaibl

[2,3]

5.3

14

JIBOiiHBIE 1 TOBTOPHBIE HHTETPAIbI

[2.3]

5.4

15

KpuBonuHeliHble MHTETpaibl IO JUIMHE AYTH M 10
KoopauHataMm. MHTerpaibl, He 3aBHCAIIME OT IIyTH
WHTEIPUPOBAHUS

[2,3]

5.5

16

[ToBepxHocTHBIE MHTETpalibl. CKaJasipHblE U BEKTOPHBIC
nosisi. Teopema ["aycca, reopema Ctokca

[2,3]

2 cemecTp

6.1

HavanbHbie MTOHATUSA 0 muddepeHIanTbHbIX
yYpaBHEHHUSX. Y paBHEHUS MIEPBOTO NOPSAKA

[2,3]

6.2

Jlunelinsle nud¢epeHumanbable ypaBHeHUs. CHCTeMbl
JIMHEHHBIX YPABHEHUM NIEPBOr0 MOPSIKA

[2,3]

7.1

3HAKOIOI0XKHUTENbHbIE YHUCJIOBBIE pAIBL.
3HAKOUYEPENYIOIIUECd U 3HAKOIIEPEMEHHBIE YHCIIOBBIE
psab

[2,3]

7.2

6-7

Crenennbie psanbl. Paabl Telnopa

[2.3]

7.3

N

Tpuronomerpuueckue psiasl Dypne

[2,3]

8.1

9-11

Cnyuqaiinoe coObiTue. IIpocTpaHCcTBO 31€MEHTapHBIX
coObiTuil. Onepauuu HajA Ciay4yallHBIMH COOBITHSIMH.
Knaccuueckas M reoMeTrpudeckas  BEPOSTHOCTb
AKCHOMBI TEOpPUM BEpPOSATHOCTU. Teopema ClI0KEHUS
BEPOATHOCTEH.  YCIIOBHAs  BEPOSTHOCTb, TEOpEMa
YMHOKEHHS BEPOSITHOCTEH. @opMyna  TOJHOHN
BEpOSITHOCTH, hopmyibl baileca

[3,6-9]

8.2

12-13

[TocnenoBarenbHOCTD HE3aBHCHMBIX UCIIBITAaHUH.
@opmynsl  bepHymnu, sokanpHas M MHTErpajgbHas
teopembl MyaBpa-Jlamnaca

[3,6-9]

8.3

14

JluckpeTHas ciydaiiHasi BEJIMUMHA: PAJl pacHpeiesICHuUs,
(GyHKLUS paclpeseneHns, YUCIOBbIE XapaKTEPUCTHKH
HemnpepsiBHass ~ cimydaiiHass ~ BEJIMYMHA:  IJIOTHOCTH
pacpeneneHus BEPOSITHOCTEM, byHKUIMA
pacnpezneneHus, YHUCJIOBBIE XapaKTEPUCTUKH
HopmanbsHoe pacnpeaeneHue. 3akoH OOJIbIINX YHCENT

[3,6-9]

8.4

15-16

OCHOBHBIE TIOHATUI MATEMATHUUYECKON CTATUCTUKHU.
TodeuHble W  UWHTEpPBaJbHbIE OLICHKA  DJIEMEHTHI
KOPPEISIIMOHHOT0 aHaJn3a

[3,6-9]

6. ConepxxaHue KOJJIOKBUYMOB
HE TIPETYCMOTPEHBI YUeOHBIM TJITAHOM




7. IlepeyeHb NPAKTHYECKUX 3aHATHI

Ne Bcero Ne TeMa NpakTU4eCKOro 3aHATHS. 3aJaHUsA, BOIIPOCHI, Y4ebHo-
TeMbI | 4acoB |3aHSITHUS oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH MeToAnYecKoe
olecreyeHue
1 2 3 4 5
1 cemecTp

1.1 2 1 Bekropsl, nuHelHbie omnepanuu. ba3uc, KoopauHATHI [1-3]
BEKTOpa

1.2 2 2 Cuctembl koopauHat. Ilpoeknuu, HampapisSONINe [1-3]
KOCHHYCBI BEKTOpa

1.3 2 3 CkansipHOe, BEKTOPHOE M CMEIIIAHHOE TPOU3BEICHUS [1-3]

14 2 4 VYpaBHeHue reomerpuueckord  urypbl. I[110CKOCTS. [1-3]
[IpsiMasi Ha MJIOCKOCTH U B TPOCTPAHCTBE.

15 2 5 JIuHUM BTOPOTO MOPSAKA HA TIIIOCKOCTH [1-3]

1.6 2 6 IToBepXHOCTH BTOPOTO TOPSIIKA [1-3]

2.1 4 7-8 Marpuiipl, JIMHEHHBIC OIEepalliy, TPaHCIIOHUPOBAHHE. [1-3]
Onpenenurenu. Panr marpuiisl

2.2 4 9-10 | Cucremsbl IMHEHHBIX aireOpandyecKux ypaBHEHUN [1-3]

2.3 2 11 YMmuosxenue matpuil. ObpaTHasi MaTpuIa [1-3]

3.1 4 12-13 | YucnoBbie MHOXKeCTBA. [IpOMEKYTKH Ha YHCIOBOW OCH. [2,3]
HadanbHbIe MOHATHS 0 KOMIUICKCHBIX YHCIIaX

3.2 2 14 OO01re NOHATHS O YUCIIOBBIX ()YHKITUSIX [2,3]

3.3 2 15 IIpenen ¢yuknuu B Touke. beckoneuyHo wmabie [2,3]
¢ysakiuu. CBoiicTBa Npeieson

3.4 2 16 CpaBHeHHe 0ECKOHEYHO MaJIbIX (PYHKITHIA [2,3]

2 cemecTp

4.1 4 1-2 | IlpomsBognas pynkmun. Auddepenunpyemas GyHKIHS. [2,3]
Huddepennnan. [pasuna quddepenunponanus

4.2 2 3 Teopempr o cpemHem st auddepeHIUpyeMbIX [2,3]
¢ynkuuit. [Ipasuna Jlonurans. ®opmyna Teitiopa

4.3 4 4-5 | UccnenoBanue QyHKIMI: MOHOTOHHOCTb, 9KCTPEMYMBI [2,3]

4.4 2 6 HccnenoBanue QyHKIMIA: BBITYKJIOCTh, TOYKH Teperuoa. [2,3]
ACHUMITOTHI

45 2 7 OyHKIMM MHOTHUX TICPEMEHHBIX, OOIIUE TOHSTHSL. [2,3]
YacTHble npousBonble. [IpaBuna quddepenumpopanus

4.6 2 8 I'pasireHT ¥ IPOM3BO/IHAS [T0 HAITPABICHHIO [2,3]

4.7 2 9 OKeTpeMyM (QYHKITMH JBYX NTEPEMEHHBIX [2,3]

5.1 2 10 IlepBooOpa3Hass (hyHKIIMHM, HEONpPENETCHHBIH HHTErpaj [2-4]
3aMeHa TEepPEeMEHHOW, WHTETPUPOBAHUE TI0 YaCTsM,
WHTETPUPOBAaHUE PAIMOHATIBHBIX JpoOeit

5.2 4 11-12 | OnpeneneHublii uHTETpan. WHTErpupyemble (QYHKINH. [2,3]
dopmyia Herotona-Jleitoauima [Ipunoxenus
orpeneneHHoro nHTerpaira HecoGcTBeHHBIE MHTETPAITBI

5.3 2 13 JIBOWMHBIE ¥ TOBTOPHBIE MHTETPAJIBI [2,3]

54 4 14-15 | KpuBonuHeiHbIE WHTETpalbl MO JUIMHE AYTM W 1O [2,3]
KoopauHaTaMm. VHTerpambl, He 3aBHCAIIME OT IYTH
WHTETPUPOBAHUS

55 2 16 [ToBepxHOCTHBIE MHTErpaibl. CKalIpHBIC W BEKTOPHBIC [2,3]

nosig. Teopema ['aycca, reopema Ctokca




3 cemecTp
6.1 4 1-2 | HavaneHble HOHSATHUS 0 Qg depeHraIbHbIX [2,3]
ypaBHEHHSIX. Y PaBHEHUS IIEPBOTO MOPSIIKA
6.2 4 3-4 | Jluneiitnble nuddepeHnmanbaple ypaBHeHHS. CUCTEMBI [2,3]
JMHEWHBIX YPaBHEHU MEPBOTO MOPSIJIKA
7.1 4 5-6 | 3HaKOMOIIOKUTEITHHBIC YHCIIOBBIC PABL [2,3]
3HaKoYepeayIoIecs W 3HAKOIEPEMEHHBIC YHCIIOBBIC
PsiIbI
7.2 4 7-8 | Crenennsbie psiubl. Pl Teitopa [2,3]
7.3 4 9-10 | Tpuronomerpuueckue psasl Dypbe [2,3]
8.1 4 11-12 | Cnyuyaiinoe coObiTHe. IIpocTpaHCTBO 3JI€MEHTapHBIX [2-4,6,7]
coObiTuii. Omepanuu  HajJ CIYYalHBIMH COOBITHSMHU.
Knaccuueckass ©w  reomerpudeckass  BEPOSTHOCTH
AKCHOMBI TEOpUHU BEPOSTHOCTH. TeopeMa CIIOKEHUs
BEPOATHOCTEN.  YCIIOBHAsT  BEPOATHOCTb, TEOpeEMa
YMHOXXEHHUS  BEPOSITHOCTEH. dopmyna  moJiHOU
BEPOSTHOCTH, (popmyisl baiieca
8.2 4 13-14 | ITocnenoBarenbHOCTH HE3aBUCUMBIX HCIIBITAHUM. [2-4,6,7]
®opmysibl  bepHynu, JIOKanbHasT W HMHTErpalibHas
teopeMbl MyaBpa-Jlamiaca
8.3 2 15 JluckpeTHas ciny4aiiHas BeIMUYWHA: P PacHpeeeHuUs, [2-4,6,7]
(GYHKIUS  paclpe/esieHUs], YUCIOBBIE XapaKTCPUCTUKU
HenpepbiBHast ~ ciy4aiiHas ~ BeJIMYWHA:  IUIOTHOCTH
pacrpeeneHus BEPOSITHOCTEH, byHKIUSA
pacrpeneneHus, YKCIIOBBIC XapaKTePUCTHKH
HopwmanbHoe pacnipenenenue. 3akoH OOJIBIINX YHCET
8.4 2 16 OCHOBHBIE TIOHATHUSI MATEMATHUYECKOM CTATUCTHUKH. [2-4,6,7]
ToueuHble ©  WHTEPBAIBHBIE OIEHKA  DIIEMEHTHI
KOPPEJSIMOHHOTO aHAJIN3a
8. IlepeueHb J1a0OpPATOPHBIX padoT
He npexycMoTpeHbl y4eOHBIM TIJIaHOM
9. 3aganus AJ151 CAMOCTOSITEJIbHOM PA0OTHI CTYI€HTOB
Ne Bcero | 3apanmusi, BONpoCHI, IJIS CAMOCTOSATEIbHOTO U3y4YeHHS YuebdHo-
TeMbI | 4acoB MeTOINYeCKoe
olecneyeHue
1 2 3 4
1.1 6 BekTopel, nuHEWHHBIE orepanuu. ba3uc, KOOPIHHATHI [1-3]
BEKTOpa
1.2 6 Cuctembl KoopauHar. [Ipoeknuu, HampaBISIONIHE [1-3]
KOCHHYCHI BEKTOpa
1.3 6 CkalisipHOE, BEKTOPHOE M CMEIIAHHOE TIPON3BEICHUS [1-3]
14 6 VYpaBHeHnue reomerpuueckord Qurypsl. IlnockocTs. [1-3]
[Ipsimast Ha MIIOCKOCTH U B IPOCTPAHCTBE.
1.5 6 JIuHMM BTOpOrO NOpsiJiKa Ha INIOCKOCTH [1-3]
1.6 6 IToBepXHOCTH BTOPOTO MOPSIJIKA [1-3]
2.1 6 Marpuiipl, JHHCHHBIE OIEpalMH, TPAaHCIIOHHPOBAHHUE. [1-3]
Onpenenuresnn. PaHr MaTpuilbl




2.2 6 CuCTeMbI TUHEWHBIX aareOpandecKuX ypaBHCHHH [1-3]

2.3 6 Ymuoxenue marpuil. OOpatHas MaTpuia [2,3]

3.1 6 UucnoBble MHOXeCTBA. [IpOMEXyTKH Ha YHUCIOBON OCH. [2,3]
HauanbHble MOHATHS 0 KOMIUIEKCHBIX YHCIIax

3.2 6 OO61Ke MOHATHS O YUCIOBBIX (QYHKITHIX [2,3]

3.3 6 [Ipenen ¢yakuum B Touke. beckoHedyHO Maibie [2,3]
¢ynkuuu. CBoiiCTBa MpeNIeoB

3.4 8 CpaBHeHME OECKOHEUYHO MaJIbIX (YHKIIUHA [2,3]

4.1 2 [TpousBoanas ¢pynkuuu. Auddepenumpyemas GyHKIus. [2,3]
Judbdepenuman. [Mpasuna nuddepeHmpoBanms

4.2 2 Teopempr o cpemHem st auddepeHIHpyeMbIX [2,3]
¢dbynkuwmii. [IpaBuna Jlomuransa. @opmyna Teitnopa

4.3 4 HccnenoBanue GyHKIMI: MOHOTOHHOCTbD, SKCTPEMYMBbI [2,3]

4.4 4 HccnenoBanue QpyHKIMIA: BBITYKIIOCTh, TOUYKH MEperuoa. [2,3]
ACHUMITOTHI

45 4 OyHKIMM MHOTHX TICPEMEHHBIX, OOIIUE TOHSTHSL. [2,3]
Yacrhble npousBojnble. [IpaBuna quddepenumpopanus

4.6 4 I'paIMeHT 1 POU3BOJIHAS 110 HANIPABJICHUIO [2,3]

4.7 4 OKcTpeMyM (QYHKITMH JBYX IMEPEMEHHBIX [2,3]

51 4 [lepBooOpaszHas ¢yHKIMHM, HEOINpeneIeHHBIH HWHTErpal [2-4]
3aMeHa TIEPEMEHHOW, WHTETPUPOBAHUE TI0 YaCTsM,
WHTETPUPOBAHUE PAIIMOHATIBLHBIX Jpo0ei

5.2 4 Omnpenenennblii uHTerpan. MHTErpupyemsie (QyHKINU. [2,3]
dopmyia Hrrorona-JleliOnuna [Ipunoxenus
orpeieieHHOro uHTerpanra HecobcTBeHHBIE HHTETPAITBI

5.3 4 JIBOWHEIE W TOBTOPHBIC HHTETPAITBI [2,3]

54 4 KpuBonuHeliHple MHTErpanbl MO JAJWHE AYTH U 1O [2,3]
KoopauHaTaM. VIHTerpambel, He 3aBHCAIIME OT IIYTH
WHTETPUPOBAHMSI

55 4 [ToBepxHOCTHBIE MHTETpaibl. CKaJSpHBIE M BEKTOPHBIE [2,3]
nojnsi. Teopema 'aycca, Teopema Ctokca

6.1 8 HauanbHble TOHSATHUS 0 Qg depeHIraTbHBIX [2,3]
ypaBHEHHSIX. Y paBHEHHUs! IEPBOTO MOPSIIKA

6.2 9 JIuneiinple muddepeHmanbabie ypaBHeHUS. CHCTEMBI [2,3]
JIMHEHHBIX YpaBHEHUH MEPBOTo MOPSIIKa

7.1 9 3HAKOMNOJIOKUTEIbHBIE YHUCIIOBBIE PAIBL. [2,3]
3HaKOYepeNyIOIUeCs] W 3HAKOIEPEMEHHBIE YHCIIOBEIC
PsIBI

7.2 9 Crenennbie psjpl. Pspr Teitnopa [2,3]

7.3 9 Tpuronomerpuueckue psasl Dypbe [2,3]

8.1 9 Cayuaiinoe coObiTHe. IlpocTpaHCcTBO 3MeMEHTapHBIX [2-4,6,7]
coOpiTuii. Omnepauuu Haja CIy4allHBIMH COOBITUSIMH.
Knaccuyeckas u reoMmerpuyeckas  BEpOSTHOCTh
AKCHOMBI TEOpHUHM BEpPOATHOCTH. TeopeMa CIOKEHUS
BEPOSTHOCTEH.  YCIOBHas  BEpOSTHOCTb, TeopemMa
YMHOKECHHS BEPOSITHOCTEM. ®opMyna  TOJHOHN
BEPOSITHOCTH, (hopmyJbl baiieca

8.2 9 ITocnenoBarenbHOCTH HE3aBUCUMBIX HUCIIBITAHUI. [2-4,6,7]
@opmynsl  bepHyinu, JOKanbHas W MHTETrpajbHas
TeopeMbl MyaBpa-Jlamnaca

8.3 9 JIMcKpeTHas ciydaiiHasi BEJIMYMHA: PsiJi paclpeesieHus, [2-4,6,7]




(GyHKLUS pacnpeieeHus, YHUCIOBbIE XaAPaKTEPUCTUKH
HenpepsiBHas

pacnpeneneHus
pacnpezeneHus,
HopmanbeHoe pacnpezneneHye. 3akoH 0OJIbIINX YHCE

Cly4yallHasg  BeJIWYHUHA!
BEPOSATHOCTE,
YHCIIOBBIE

IJIOTHOCTD

byHKIHS
XapaKTePUCTHKU

8.4

9 OCHOBHEIE
Toueunrnie

IIOHATHUA
u HHTCPBAJIbHBIC
KOPPCIEINMOHHOI'O aHaJIn3a

MaTeMaTU4ECKOM
OLICHKU

CTATUCTHUKHU.
DJIEMEHTHI

[2-4,6,7]

10. PacueTrHo-rpaduyeckasi padora
He npenycMoTpena y4eOHbIM MJIaHOM

11. KypcoBas padora
He npenycMoTpeHa yueOHbBIM IJIAaHOM

12. KypcoBoii npoeKkT
He npenycMoTpeH yueOHbBIM MJIAaHOM

13 (I)OHII OLCHOYHBIX CPEACTB AJIdA IPOBECACHUA HpOMe)I(yTOqHOﬁ arTrecranmmu

00y4aIuXcs Mo JUCUUIINHE (MOXYJIIO)

YpoBens ocBoeHust komrerenuun YK-1

HNunekc DopmyIIHUpPOBKA:
YK-1 CriocobeH ocyIecTBIATh TOMCK, KpUTUYECKHI aHAIU3 U CUHTE3
uHpOpMalLKH, TPUMEHATh CUCTEMHBIHN MOIXO Ul PeLIeHUs
ITOCTaBJICHHBIX 3a/1a4
Crynenu YpOBHEU OTnuuuTenbHble MPU3HAKU TexHomornu CpencrtBa u
OCBOCHUS (hopMupoBaHUs TEXHOJIOTHH
KOMIIETEHIIUH OLICHKH
1 cemectp
IToporosslii 3HaeT: npuHUMNBL  pemeHus | Jlexnuwm, Pemenne 3amau
(YI[OBHGTBOpHTeHBHLIﬁ) 3a1a4 AHAJIMTHYECKON NpaKTHYECKUEC B paMKax
ICOMETPUY,  JIHMHEHHOW ¥ | 3amsatus, CPC | mpOMEXyTOYHOM
BEKTOPHOM aireOpshl. " HWTOrOBOIA
Ymeer: COOTHOCHTD ATTECTALIHN.
MaTeMaTH4ECKHE 3a/1a4u TecTnpoBaHye.
AHAJIUTUYECKOU TE€OMETPUH, JK3aMeH.
JIMHEWHOU 51 BEKTOPHOMN
anreOpsl ¢ 3a7ayaMuM = B
npodecCuoHATBHON
JEeATEIbHOCTH.
Bnaneer: HaBblkamMu pabOTHI C
UH(POPMAIIMOHHBIMU
WCTOYHUKAMU UL pelICHHUs
MaTeMaTHYECKUX 3a1a4
AHAJTUTUYECKON reOMETPUH,
JIMHEWHOU 51 BEKTOPHOMN

anreOpsbl.




[IpoaBuHYTHII
(xopor10)

3HaeT: NPUHLMIBl  PELICHUS
3a7a4 AHAJIMTUYECKOUN
reOMETPUH, JIMHEWHOM u
BEKTOPHOW anreOpbl U 00JIaCTh
UX MPUMEHEHHUS.

YMeeT: COOTHOCUTh U 4YaCTUYHO
pelaTh MaTeMaTH4YEeCKHUe 3aauu
aHAJMTUYECKON reOMETpHH,
JIMHEHOM u BEKTOPHOI
anreopsl B pamKax
npodeccrnoHabHOI
JESITEIbHOCTH.

Brnaneer: HaBbikamMu pabOTHI C
UH(GOPMALIMOHHBIMU
UCTOYHUKAMH M pelIeHHs
MaTeMaTHYECKUX 3a1a4
AHAIMTUYECKON reOMETpPUH,
JIMHEHHON u BEKTOPHOMI
anreOpsl.

Bricokwnii
(oTIMYHO)

3HaeT: MeTOoAbl aHaiau3a u
BbIOOpa MaTeMaTU4eCKOro
pelIeHns 3a1a4 aHATUTHYECKOU
TreOMETpHH, JTUHENHHOU u
BEKTOPHOW anreOpbl U 00JIaCTh
UX MPUMEHEHMS;

Ymeer: BBIOMpATh u
WCIIOJIH30BATh pemeHHs
MaTeMaTHYeCKUX 3a1a4
AHAITMTUYECKON reOMETPUH,
JINHEMHOMN 5 BEKTOPHOMN
anreOpsl I pelIeHUs 3a/1a4d B
pamKax npogeccuoHaTbHON
NeSITeTbHOCTH;

Bnaneer: HaBblkamMu paboOThI C
MH(}OPMALIMOHHBIMU
UCTOYHMKAMHU,  pELIeHUs |
WCTIOJIH30BAHUS 3aKOHOB
aHAJTUTUYECKOU T€OMETPHH,
JIMHEWHOU 51 BEKTOPHOMN
anreOpsl B MpoQecCHOHATBHOM
JeSITEITHHOCTH.

2,3 ceMecTphl

[Toporosbiii
(YAOBIETBOPUTEIHHBIN)

3Haer: IIPUHIUIIBI
Qg depeHInaIbHOro
WCYUCIICHUS] ¥ UHTETPUPOBAHUS,
9JIEMEHTBI TEOPUU BEPOSTHOCTH
Y MaTeMaTHYECKOW CTaTUCTHKHU

YMmeer: COOTHOCHTD
MaTeMaTU4eCKHE 3a7a4u
G depeHIaTBEHOTO

HNCUYHCJIICHUA U MHTCTPHUPOBAHUA

Jlexium,
MIPAKTUICCKHE
3ansTus, CPC

Pemenue 3amad
B paMKax
IIPOMEKYTOUHOU
1 UTOTOBOH
aTTeCTallHH.
TectupoBanue.
3auer.




c 3aauaMu B
npodecCHOHATBLHOM
NeSITeITbHOCTH, COOTHOCHTH
3aJ]aud TEOPHHM BEPOSTHOCTH WU
MaTeMaTHYECKOW CTATHCTUKU C
3aa4aMu B podeccHoHaTbHOMI
JeSITeIIbHOCTH

Brnaneer: HaBbikamu pabOTHI C
WH(POPMALIMOHHBIMH
UCTOYHUKAMHU JUISL  PELICHUS
3a1a4 nuddepeHITnanbHOTo
MCUUCIICHUS u
WHTECTPUPOBaHMs;  HaBBIKAMHU
paboTel ¢ WHPOPMAITMOHHBIMU
UCTOYHUKAMHU JUISL  PEUICHUs
3a7ad TEOPHH BEPOSATHOCTH U
MaTEMaTHYECKON CTAaTHCTUKU

IIponBUHYTBII
(xopor0)

3HaeT: TPUHIMIB  PEIICHHS
3a7a4 nuddepeHITnaIbHOTO
WCYHCIICHUS U HWHTETPUPOBAHUS
u 00nmacTb HX MNPUMEHEHUS;
NPUHIMITEL  PEHICHUS  3ajad
TEOpUHU BEPOATHOCTH,
MaTEeMaTHYeCKON CTaTHCTUKU U
00JacTh UX MPUMEHEHUS

YMeeT: COOTHOCUTh U YaCTUYHO
pemiaTth MaTeMaTH4eCKHe
3amaun U depeHmanibHOro
WCYMCTICHUS U MHTETPUPOBAHMUS
B paMKax MpodeccrnoHalIbHOMI
JeSTeIbHOCTH; COOTHOCHTH H
YaCTUYHO pemaThb
MaTeMaTH4eCKue 3a/1a4u
TEOPHUH BEPOSITHOCTH "
MaTeMaTHUYeCKON CTaTUCTUKHU B
pamKax npogeccuoHaTbHON
NeSITeTbHOCTH

Brnaneer: HaBbIKamMu pabOTHI C
MH(pOPMaLOHHBIMU
UCTOYHUKAMHU U PCUICHHS
MaTeMaTHYECKUX 3a1aq
g epeHIaIbLHOro
WCUUCIICHUS "
WHTETPUPOBAHUS,  HABBIKAMH
paboTel ¢ WHOOPMAITMOHHBIMH
UCTOYHUKAMHU U PCUICHHS
MaTeMaTHYECKUX 3aad TCOPHUU
BEPOSTHOCTH u
MaTeMaTHYECKOW CTATUCTHKHI

Beicoknii
(oTIM4HO)

3HaeT: MeETOObLl aHaiu3a WU
BbIOOpa MaTEMaTH4ECKOI0
pereHus 3a71a4




nuddepeHIaIbHOTO
WCUYUCIICHUS U MHTETPUPOBAHUS
U 007acTh HUX NPUMEHCHUS;
METOJIbI aHaiM3a U BbIOOpA
MaTeMaTH4eCcKOro pelieHus
3a71a4  TCOPUU  BEPOSITHOCTH,
MaTeMaTH4YeCKOW CTATHCTUKH U
00J1aCTh X MPUMEHEHUS

YwMmeer: BBIOUpATh u
UCIOJIb30BATh pereHus
MaTeMaTHYECKUX 3ama4
Qg QepeHInaIbHOro

WCUUCIIEHUS U UHTErPUPOBAHMS
JUIL peIIeHHs] 3ajad B paMKax
npogeccuoHaIbHON
NEeSTeNIbHOCTH;  BBIOMpAaTh U
UCIOJb30BATh 3a7ayd TEOPUHU
BEPOSITHOCTH M MAaTEeMaTUYECKOM
CTaTUCTHKH JUTSI PEIICHHsS 3a/1a4
B paMKax HpodeccuoHaIbHOM
JeSITeTbHOCTH

Bnaneer: HaBblkamMu paboOThl C
UH(POPMAIIMOHHBIMH
UCTOYHHMKAMH,  pELICHHUS U
WCTIOJIH30BAHUS 3aKOHOB
Qg depeHInaIbHOro
WCYHCIICHUS U WHTETPUPOBAHUS
B npogeccuoHaIbHON
NeSITeTbHOCTH; HaBBIKAMHU
paboThl ¢ HMH(POPMALMOHHBIMU
WUCTOYHUKAMH,  PEIICHHS |
UCIOJIb30BAHUSA JJIEMEHTOB
TEOPHH BEPOSITHOCTH "
MaTeMaTH4eCKOM CTaTUCTUKHU B
npo¢ecCuoHaNIbHON
JeSITeNbHOCTH

st onenku ocBoeHust kommnereHnd YK-1 ycranoBiieHbl

nopoeossiii ypogens: 30-59 6annoB npu ACT-TecTupoBaHHH, OTBET HA TEOPETUUYECKUN BOMPOC,
He TpeOyIoLui 10Ka3aTeabCTBa

npoosunymuiii yposenv. 60-79 OamnoB mpu ACT-TecTHpoBaHHMM, OTBET HA TEOPETHUUYECKUUN
BOIIPOC, HE TPEOYIOIIHIA JOKa3aTeIbCTBA, PEIICHHUE 3a]a9u

svicokuti ypogenw. 80-100 OGamnoB mpu ACT-TecTHpoBaHUM, OTBET C JI0Ka3aTe€IbCTBOM Ha
TEOPETUIECKHI BOIIPOC, PEIICHHUE 3a/1a91

BOHpOCLI AJIF JK3aM€E€Ha H 3a4eTa

(1 cemecTp)




14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.
39.

BexTop, AayinMHa BekTOpa, KOJUIMHEAPHbIE M KOMIUIAHAPHBIE BEKTOPBI, PaBHBIE BEKTODBI,
CBOOOHBIN BEKTOP — ONPEIEICHHS U IIPUMEPBI

JInHeliHbIe ONepalvy HaJl BEKTOpaMU — OIIPEACIICHUs] U IIPUMEpPBI, CBOWCTBA Ollepalui
bazuc — onpenenenue u npumep

Teopema 0 paznoxeHHH BEKTOpa 1o 0azucy

JInHeliHbIe onepalMy HaJl BEKTOPaMU B KOOPJAMHATAX

JlexaproBa, noJisipHas U HUIMHAPUYECKAs] CUCTEMBbI KOOPAUHAT

KoopauHatsl BeKTOpa, y KOTOPOIo 3aaHbl HA4aJI0 U KOHELl

JleneHue oTpe3ka B 3alaHHOM OTHOILLIEHUU

Hanpasisromuye KOCMHYChl BEKTOPa U MIPOEKIMKM BEKTOPAa Ha KOOPJUHATHBIE OCU
CkassipHOE TPOU3BEICHNE BEKTOPOB — OIIPEIEIICHUE U OCHOBHBIE CBOMCTBA

BripaxkeHue cKaJsipHOro NPOU3BEICHUS YEPE3 KOOPANHATEI BEKTOPOB-COMHOKUTENEH
@opMyJbl U1 BBIYMCIECHUS PACCTOSIHUS MEKYy TOUKAMHU U yIJIa MEXAY BEKTOpPaMHU
BekTopHoe nmpousBeneHue — onpeneieHne U ooIme cBoicTBa. [Ipu3HaK KOJUTMHEAPHOCTH
BEKTOPOB

CMmemianHoe  Ipou3BeleHHE —  ompejeneHue U obdumme  cBoiictBa.  IlpusHak
KOMIUIAHAPHOCTH BEKTOPOB

ITony4uTh BEKTOPHOE YPAaBHEHHE INIOCKOCTH

ITonmy4uTh BEKTOPHOE YPaBHEHHE IINIOCKOCTH, IPOXOIAIIEH Yepe3 TPU 3a1aHHbIE TOUYKHU
TeopeMa 0 KOOpAMHATaxX BEKTOPAa, HOPMAIBHOI'O K INIOCKOCTH

ITony4uuTs napamMeTpUUECKOE ypaBHEHUE IPSIMOM Ha INIOCKOCTH

ITony4uTh KAHOHUYECKOE YPABHEHUE MPSIMOU HA IJIOCKOCTH

[TosryunTs ypaBHEHHUE NPSMOM B OTPE3KAX

Teopembl 0 KOOpAMHATAX BEKTOPOB, MEPHEHIUKYJIIPHOIO U HAIIPABIIAIOIIETO IS PSAMOM
Ha TIOCKOCTH

TeopeMa 0 mpu3HaKe NapauIeIbHOCTH IPSMBIX Ha IUIOCKOCTH

ITony4uTh BEKTOPHOE U MAPAMETPUUYECKOE YPABHEHUS IIPSIMOM B IPOCTPAHCTBE

ITony4unTh KAaHOHUYECKHE YPABHEHUS MPSAMON B IPOCTPAHCTBE

DJuurc — onpeJielieHne U OCHOBHBIE CBOMCTBA

DoKaabHOE CBOMCTBO JJUIUIICA

TeopeMa 0 CBOICTBE AUPEKTPUC DILIUIICA

dokaabHOE CBOHCTBO THNEPOOIIBI, CBOMCTBO TUPEKTPHUC TUIEPOOIIBI

Teopema 0 CBOHWCTBE aCUMOTOT TUIEPOOITBI

[TapaGona — onpenienenne 1 OCHOBHbIE CBOMCTBA

Teopema 00 3KcLieHTpUCHTETE MTapadoIbl

OO61re NOHATHS O TIOBEPXHOCTSIX BpallleHus

[ToBepxHOCTH BTOPOTO MOPSAKA: MPUBECTU IPUMEP C Pa300pOM CBOMCTB

OO61re NOHATHS O IMIUHAPUIECKUX TOBEPXHOCTAX

Martpuna — 1ate OnpeeleHue U NpUBeCTH npumep. JInHelHble onepanny HajJ MaTpULIAMHU
— OIpEeNeNeHns, CBOWCTBA, NPUMEPHL. TPAHCIOHMPOBAHME MATPUIBI — OIPEAEIICHHUE,
npuMep

Onpenennrens KBaJApaTHOM MaTPHIbl MPOM3BOIBHOIO MOPSAAKA — JaTh OIPEIEIICHHUE,
IIPUBECTU MTPUMEDP BBIUUCIIEHUS YEPE3 PA3JI0KEHUE IO IEPBON CTPOKE

ChopmynupoBath 6e3 10Ka3aTeNbCTBA CIEAYIONINE TEOPEMBI:

- 00 ompenenuTesne TPAaHCIIOHUPOBAHHOM MaTPHIIbI,

- 0 IEPECTAHOBKE CTPOK B ONPEIEIUTEIIE,

- 0 pa3NIO’KEHUU OTIPEAETUTENS IO MPOU3BOJIBLHOM CTpOKE (CTONOILY)

O6u1me cBoiicTBa ONpeaeIuTeNei

Bekrop-cronben, nuHelHas KOMOMHAIMS BEKTOP-CTOJIOIOB, MOHATUS O JIMHEHHOMN
3aBHCUMOCTH M HE3aBUCHMOCTH CHCTEMBI BEKTOP-CTOJIOIIOB
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CoNOOAEWN

NPDODNNNONNNNNRPRPRREPEPRERRRRRE
NOURWNPOO®NOUAWNEO

MuHop NpOM3BONBHOIO MoOpsiAka (ompeaeneHue, mnpumep). basucHelii  MUHOpP
(ompenenenue, nmpumep). Panr marpunsl (onpeaenenue, npumep). ChopmynupoBats 6€3
JI0Ka3aTeJIbCTBA TEOPEMY O PAHI'€ MAaTPHUIIBI.
Cuctema nuHelHBIX anreOpanuveckux ypaBHennit (CJIAY), wmarpuna CJIIAY wun
pacmimpennas marpuna CJIAY — onpenenenus U npuMephl.
Teopema Kponekepa-Kanemm
[TpaBuno Kpamepa
YMHOXEHUE MaTPUL] — OIIPEIEeIICHUE, CBOMCTBA OIIEPALMH, IIPUMEDP
OOparnHas MmaTtpuna — onpeneneHue. CBoMCTBa onepanuu OOpalieHUs MaTpULbL.
CdopmynmpoBaTh 6€3 T0Ka3aTeabCTBa TEOpEeMy 00 00OpaTHOM MaTpHIle
Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE YHMCIIa KBaIPAaTHONW MaTPUIIbI
Anrebpanueckas (popMa KOMIUIGKCHOTO 4YHCIA; apuU(METHUYECKHE OIepaludl Haj
KOMILJIEKCHBIMHU YHCJIAaMH, IPEICTABICHHBIMH B ainredpanyeckoi opme
Tpuronomerpuyeckas opMa KOMIUIEKCHOTO YUCIIa; YMHOXKEHHE, JIEJICHUE U BO3BECHHE B
CTENEeHb KOMILJIEKCHBIX YHCEJ, IPEICTABICHHBIX B TPUTOHOMETPHYECKOH hopme
W3BrieyeHre KOpHs CTENEHU N U3 KOMILJIEKCHOTO YHUCIIa
Uucnosas ¢pyHnkuus. CBOWCTBA YUCIOBBIX (PYHKITUI
[Tpenen pyHkuMM B TOUKE
HenpepsiBHOCTh QyHKIIMYN B Touke. Kitaccudukarys Touek pa3pbiBa
Teopema o epBoM 3aMevaTeIbHOM IMPEAETIe U CIEeICTBUS U3 Heé
Teopema 0 BTOpOM 3aMeuaTeIbHOM Mpe/elie U CIEACTBUS U3 Heé
OKBHUBaJICHTHbIE (DYHKIIMU, UX IPUMEHEHUE JUIsl BBIUUCIICHUS NPEIEIOB
(2 cemecTtp)
[TponsBonHas GpyHKIMH B TOUKE: ompenaeneHue, npuMepbl Oynkuus, nuddepeHnupyemas
B TOUKE: OIPEIEIICHNE
Teopema o npousBogHON AU PepeHtnpyemMoil pyHKIUN
Teopema o HenpeprIBHOCTH AuddepeHunpyemMoit GyHKINU
['eomeTpuyeckuii CMBICIT MPOU3BOIHOM U A epeHinana
[Tpon3BoiHBIE BTOPOTO M 60JIee BEICOKUX MOPSIKOB
[Tpou3BoHas CyMMBI, TPOU3BEACHUS U YACTHOTO AU PepeHupyeMbIX GyHKIUI
[TpousBoHas 06paTHOH PyHKIMH
[Tpou3BogHas CIOKHON PYHKIIMU
Teopema @epma u Teopema Poruis
Teopema Komn n Teopema Jlarpanxka
[Tpasuna Jlonutans qist Heonpeaenennoctei [0/0] u [oo/oo]
[Ipencrasnenne GpyHKIMU ¢ TOMOIIBIO hopmyssl Telmopa
[Tpr3HaK MOHOTOHHOCTH (PYHKITHH
DKCTpeMyM (PYHKITUHU: OTIpeieTICHUuE U TIPUMEpP
Heo6xoanmeie yciaoBus skcTpeMyMa (QYHKIUU OAHOM IepeMeHHON
JloctaTouHble YCIOBUS SKCTpeMyMa (PYHKIIMH OJHON NEpEeMEHHOM
JlocTaTtouHble ycI0BUs SKCTpeMyMa JUTsl (QYHKIIUH, UMEIOIIEH BTOPYIO IPOU3BOTHYIO
Bemykiiocts pyHkuuu BBepx (BHU3). Touku neperuda
Heo6xoanMele ycaoBusl HATM4Ks TOYKH Ieperuoda
JlocraTouHble yCIIOBUSI HAIMYMS TOUYKHU Heperuda
HaxksonHble 1 BepTUKaIbHbIE ACHMOTOTHI Tpaduka GyHKIUU
I'paduk pyHKINU ABYX MEpEMEHHBIX, OKPECTHOCTh TOYKH Ha KOOPAUHATHON MJIOCKOCTH
[Tpenen pyHKIMU IBYX EPEMEHHBIX, HENIPEPHIBHOCTH (PYHKILIMHU JIBYX NIEPEMEHHBIX
[TonHOE M YacTHOE MpUPALIEHUS, YACTHbIE IPONU3BOIHbBIE
Huddepenuupyemas GyHKIHS IBYX TEPEMEHHBIX
Teopema 0 TpOU3BOAHON CIOKHON (HYHKIIMH JIBYX TIEPEMEHHBIX
I'paguvieHT 1 IPOU3BOAHAS 110 HAPABICHUIO
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OKcTpeMyM (DYHKIHH JBYX NTEPEMEHHBIX, HEOOXOIUMBIE YCIOBUS 3KCTpEeMyMa
JlocTaTtouHble ycia0BUs SKCTpeMyMa (PYHKIIUH JIBYX EPEMEHHBIX
[TepBooOpazHas GyHKINHU, HEOTIPEIEICHHBIA HHTETrpall
Teopema 0 MHOXkeCTBe IIEPBOOOPA3HBIX (PYHKLIUU
OO01ure cBOMCTBAa HEONPEEIIEHHOTO UHTErpajia, OCHOBHbBIE TA0IMUYHBIE IEPBOOOPA3HbIE
3aMeHa IEPEMEHHOMN B HEOIIPEIEICHHOM UHTErpaje
WHuTerpupoBaHue 1o 4acTIM JUIsl HEOIPEAEIEHHOT0 UHTErpaja
OnpeneneHHbI HHTErpall, FEOMETPUYECKHUM CMBICII OIPEIECIIEHHOTO UHTErpasa
®opmyna Herotona-JIeiibnuma
3aMeHa IEPEMEHHOH B ONIPENEICHHOM UHTETpaJIe
WuTerpupoBaHue 1o 4acTaM Ui OIPEASIIEHHOTO UHTErpaja
HecoOcTBeHHBIE MHTErpaJIbl: IPUMEPBI CXOIAIIETOCs U PACXOAIIEr0Csl MHTErpajloB
OmnpeneneHne U TeOMETPUIECKUI CMBICI JBOITHOTO HHTErpaia
Onpenenenre U NpuMep NOBTOPHOTO MHTErpasia
BeIpaxxeHue ABOMHOr0O MHTETpaIa yepe3 MOBTOPHBIN
3aMeHa IEPEMEHHBIX B JBOMHOM HHTETpajie
Onpenenenre 1 OCHOBHbIE CBOMCTBA KPUBOJIMHEMHOIO UHTErpajla Mo JUIMHE AYTH
Onpenenenre U OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOIO MHTETpaJla 10 KOOpAUHATAM
®opmyina ['puna
Heo6xoanMble ¥ JOCTaTOUHBIE YCIOBHUS HE3aBUCUMOCTH KPHBOJIMHEHHOIO MHTErpajia oT
IyTU UHTETPUPOBAHUS
CkaysipHO€E U BEKTOPHOE I0JIS1 — ONPEAEIECHUS U IPUMEPDI
Potop BekTopHOro momns — ompeneneHue u npumep. L{upkynsanus BEKTOPHOrO MO —
onpezenenue. [loTeHManbHOE BEKTOPHOE 110JI€, IPU3HAK MOTEHIMAIIBHOCTH
JluBepreHIMsl BEKTOPHOIO MOJIA — ompenesneHue, npumep. IloTok BeKTOpHOro momst —
onpezaenenue. ColeHOUJAIBHOE BEKTOPHOE I10JI€, IPU3HAK COJIEHONJAIIBHOCTH
®opmyisl ["aycca-Octporpanckoro u Ctokca

(3 cemecTp)
Huddepennnanbaoe ypaBHEeHUE, TTOPSIOK JU(GEpEHITMATBFHOTO YPAaBHEHUS: ONIPEIeTICHUS
U TIPUMEPBI
OObmee pemeHne W oOmMI MHTerpan AuQQepeHIuanbHOr0 YpaBHEHHUS; HayallbHbIE
YCIIOBUS, YaCTOE PEIICHUE U YAaCTHBIA MHTETPAJI: ONPEACICHUS
VYpaBHEHMsI IEPBOTO MOPSIZIKA C pa3AeSIOIIMMUCS IEPEMEHHBIMU
OnHOpOHBIE ypaBHEHUS NIEPBOTO NOPSAIKA

A
Perrenne MHEHHOrO ypaBHEHHS TIEPBOTO MOPSIKA YVHEI~TCS veronom BapHaIuu
MIPOU3BOJIBHOM NTOCTOSIHHOM
Ycnosue JIMHENHON HE3aBUCUMOCTH YaCTHBIX peleHui YpaBHEHUS

SACI G

Teopema 06 00IEM PEIIEHUU YPABHEHUS RO EFRAC

Teopema 06 oO1ieM penieHn: ypaBHEHUs AR AR

[Tonyuuts OOIEE pENIEHUE YPaBHEHHS SATSEISEE= ¢ 5y Cciydas

JEHCTBUTEIIBHBIX HEpaBHBIX KOpHCfI XapPaKTCPUCTHYCCKOT'O YPABHCHHUA
-~

[TonyuuTs o01IEE penieHrne ypaBHEHUS ¢ JuIst cirydast paBHBIX
JIEHCTBUTEIILHBIX KOPHEH XapaKTEPUCTUIECKOTO YPAaBHEHHS
,

[Tomyuntp oOIIEe pelleHne YypaBHEHHS <

KOMIIJIEKCHBIX KOPHEHN XapaKTepUCTUYECKOIO YPaBHEHUS
-~

Ui ciry4das

Penrenne  ypaBHEHUS Q@EE= " \cTof0M HEONPENEICHHBIX
K03 (HULIUEHTOB
Pemenue cuctem nuddepeHanbHbpIX ypaBHeHUN

o n) —
Pemienue ypaBHeHuit Buaa y? =f()
Pemenue ypaBHeHUH, HE COMIEpKAIIUX B SBHOM BUAEC HCKOMYIO () YHKITHIO
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Pewrenne ypaBHeHUH, HE COAEPKALLUX B SBHOM BHUJI€ HE3aBUCUMYIO IIEPEMEHHYIO
CayyaiiHoe cOObITHE, 3JEMEHTapHOE COOBbITHE (HMCXOJ), MHOMKECTBO BCEX BO3MOXKHBIX
UCXO0/10B (ITPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHI): ONPEACTICHHUS U TIPUMEPHI
[IpousBeneHue, cymma, pa3sHOCTb CIYYaWHBIX COOBITHH, MPOTHBOIOJOXHOE COOBITHE:
OIIPENEICHUS U IIPUMEPDI

HecoBmecTumble ciydaiiHble cOOBbITHSA, IOJHAs TIpynna CoOBITUH: OIpeNesIeHUusT |
IIPUMEPBI

Kitaccuueckast BEpOSITHOCTD, IPUMED BBIYMCIIEHUS KIIACCHYECKOM BEPOSITHOCTH
I'eomerpuueckas BEpOATHOCTD, IPUMEP BBIYUCIICHUS T€OMETPUIECKON BEPOSITHOCTH
AkcHoMBI Teopun BeposATHOCTEH. CleACTBHS U3 aKCHOM

TeopeMma ci10KeHUsT BEPOATHOCTEN

Teopema yMHOXEHHUS BEPOSTHOCTEH

dopmyina nonHo# BepoaTHOCTH U (hopMyIsl baiieca

[TocnenoBarenbHOCTh UCIIBITAHUH 1O cXeMe bepHyium: onpeneneHue u npuMep

®opmyiisl bepryin

JlokanbHass W MHTerpasbHas TeopeMbl Myaspa-Jlamaca (chopmynupoBats  06e3
JI0Ka3aTeNnbCTBa)

CnyuaiiHass BenuuuHa: omnpeneneHue U npumep. DyHKIMA pacnpelneneHHs CIlydailHOM
BEJIMYUHBI

OOu1ue cBoiicTBa QYHKLUHU paclpeieieHus CllyyaiiHON BEJIMYUHBI

JluckpeTHas cirydaiiHasi BeIMUMHA U ee (DYHKIHS pacrpeieeHus

HenpepbiBHast cnyvaiiHas BenuuumHa M ee (yHkuus pacnpeaeneHus. IlnoTHocTsb
BEPOSITHOCTEN M €€ OCHOBHBIE CBOMCTBA

MatemaTnueckoe 0XKMIaHNuE CIIy4allHOM BEJINYMHBL: ONPEACICHUE, CBOMCTBA
MareMaTtnueckoe 0’KMIaHNE CIIy4alHOW BEJIMYUHBL: ONPECIICHUE, CBOMCTBA

Jucnepcus cily4ailHOM BEIIMUMHBL: ONPEIEICHUE, CBOWCTBA

HopmanbHO pacnpeneneHHas ciaydaiiHas BEJIMYMHA BEPOSTHOCTH MOIAIaHUS HOPMAIbHOU
CIIy4yallHOH BEJIMYMHBI B 3aJaHHBIA UHTEPBAIl

I'enepanbHas COBOKYMHOCTb, BHIOOPKA; BBIOOpOUHAsl CPEAHsISl U BHIOOpOYHAs JUCIEPCUS;
JIOBEPUTENBbHBIN MHTEPBAJI U JOBEPUTENBHASI BEPOSITHOCTD

Koppensmuronnoe nose, Ko3hPUITUEHT KOPPETALNU, TIPSMast PErpeccuu

OnpeneneHnne M NpUMEpP YUCIOBOrO psga. CXOmsmuics W pacXoNdLUiics psan —
ONpPEEIEHUS U IPUMEPBI

Heo6xoauMelii MpHU3HAK CXOTUMOCTH YHUCIOBOro psja. OOmme cBOWMCTBA CXOAALIMXCS
j ;01 (0):!

IIpu3Hak cpaBHEHMS JUIsl 3HAKOTIOJIOXKHUTEIBHBIX PSIOB

[Tpuznak anambepa

[Tpuznak Komm

NHTerpanbHbIii MPU3HAK CXOTUMOCTH

[Tpu3znak JleitOnuma

Onpenenenue u npuMep abCOTIOTHO CXOAAIIETOCS psaa

Omnpenenenue u npuMep GpyHKIIMOHAIBHOTO psia

CrenenHoli psan. Pagnyc cXxoquMoCTH CTENEHHOTO psjia

Psn Teitnopa. Psnpr Teitnopa OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUH

Tpuronomerpuueckuii psiag Oypre

TecroBble 3aJaHus 110 JUCHUILIMHE
BEKTOPHA AJITEBPA 1 AHAJIMTUYECKAA I'EOMETPUA

Hanbl koopauHatel Touek A1(0;3;2), Az(-1;3;6), As(-2;4;2), A4(0;5;4).. 13BecTHO, YTO

otpe3ku A1Az, A1Asz, A1A4 SIBISIOTCS CMEKHBIMU peOpaMu rmapasuienenurena. TpedyeTrcs HailTu:



1) nmnuny pedpa A1A;;
2) yroa mexay peopamu A1A; u AjAsz;
3) mIomaas rpanHu, coaepikaiiei BepiuHbl A, Az Az ;
4) o00beM mapaulesenumeaa;
5) ypaBHEHHE IPSIMOM, IPOXOAAIICH Yepe3 BepIinHy Aj BIOJIb JUArOHAIN MTapaUICICIIUIICa;
6) ypaBHeHHe TUTOCKOCTH A1ALA3z;
7) yroa mexay peopom Ai1A4 U rpaHbio, coaeprkaiieit BepiuHbl Ag,Az,Asz;
8) paccrosiHue OT BepinHbl A4 10 TIOCKoCTH Ap,Az,As.
BoInonHuTh 4epTex.

OJIEMEHTEI AJITEBPBI

Pemnts cucremy TMHENHBIX ypaBHEHUHN MeToioM ['aycca.
3X1HXoHX3+Xa+X5=5, 2X1-Xo+3X3=4, 5Xo+6X3+X4=11.

Jlnst gaHHOM Matpuubsl A TOCTPOMTH 00paTHYl0 Matpuily A™. BBINONTHHTE MPOBEPKY

AATONNE.
3 2 1
A=|2 3 1
2 1 1

BBEJIEHUE B MATEMATUYECKUI AHAJIN3

HUccnenoBath Ha HenpepbIBHOCTh QyHKUUIO Y = f(X), HaiiTH TOUKHM pa3pbiBa U OMPEACIUTH
ux pon. IlocTpouts cxemaTuueckuil rpa@uk GyHKIUH.

(2x*+3)/5 mpu xe(- o, 1];
()= 6 — 5x mpu X e (1, 3);
X—3 opu X €[3, +o).

JUODEPEHIIUAJIBHOE NCUYMCJIEHUE ®YHKIIMN OJJHON IEPEMEHHON
U DJIEMEHTbBI JU®DEPEHIIMAJIBHON TEOMETPUN

[MoctpouTts rpaduk Gpynkuuu S+ s TSN > yenonb3yst O0ILY0 CXEMY UCCIIEJOBAHUS
byHKLINN.

COCTaBHTh ypaBHEHHE KacaTeNbHOH M HOPMaIM K rpaduKy KpuBoi 2 €xas<l=sd g

TOYKE, JJI1 KOTOPOU to=—7/3, [Toctpouts rpaduku KpUBOH, KacaTeIbHON U HOPMAJIH.
JIMODEPEHIIMAJIBHOE UCUYUCJIEHUE ®YHKIMM MHOTMX ITEPEMEHHBIX
Jano ckamsproe moste U = u(X,y). Tpebyercs:
1) cocTaBuTh ypaBHEHHE JIMHUH YPOBHS U = C U MOCTPOUTH 3TY JIMHUIO;

2) B TOUKE A HAMTHU rpaJUeHT U MIPOU3BOIHYIO 110 HANPABICHUIO BeKTOpa AB;

3) B TOUKe A MOCTPOUTH KacaTeIbHYIO U HOPMaJlb K JJUHUH YPOBHS, MTOJIYYUB UX YPAaBHEHUS.
u=x*+4y? + 4x + 4y,C=13, AL, -2), B(2, 4).

UHTET'PAJIbBHOE MICUUCJIEHME ®YHKIMI OJTHOM ITEPEMEHHOM



1) Boramcuts mwiowmas GUrypsl, orpaHndeHHoi mmamsvu Y = 1/(1 + X%) |y = X°/2.
2) BBIYKCIIUTD JUTHHBI YT KPUBBIX, 3aJaHHBIX CIIEAYIOIIUMH YPaBHEHUSMU
y = x%/4 — 0,5Inx, 1<x<2.

JUODEPEHIIMAJIBHBIE YPABHEHU S

1) Haiitu o6miee pemenue nuddepeHImaibHOr0 ypaBHSHH Xy'-2y = x%e”.

2) Haiiti wactHOe peruenne audepennuansHoro ypasHenns y'-9y=e; ynosnersopsiouiee
3agaHHbIM HadaapHBIM yemoBusM Y(0)=0,  y'(0)=0.

3) Haiitu ¢ DOMOIIBIO XapaKTEPUCTUYECKOIO YpaBHEHHUS OOIlee pELIeHHE CHCTEMBbI
nuddepeHIMaIbHBIX YPaBHEHHUH X1 '+X1-3X2=0, X'-2X%1=0.

YMCJIOBBIE 1 ®YHKIIMOHAJIbHBIE PA/1bI

<
1) Paznoxute GyHKIIIO @:72 2 B DAL TIO CTETCHAM X .

2) Paznoxuts dyakimo TCO=€ g pax Oypre B ykazannom untepsane (-2,2). loctponts
rpaduk 3Toi GpyHKIMH U TpaduK CyMMBI IoJTydeHHOTo psiga Dypse.

KPATHBIE Y KPMBOJIMHEVHBIE MHTETPAJIBI

1) C nomomipto JBOMHOrO HMHTErpaja HaTH 0O0beM Tela, OrPaHMYEHHOI'O NMOBEPXHOCTSMH,

ypaBHEHUS KOTOPBIX 3a/1aHbl, SSHro sttty
L
3aanHoN TuHUK L— oTpe3ok npsmoit, ot Toukw (0;0) 1o (7;27).

3) MaHo ckasipHOe mOIE L= 73K i BeKTOpHOE Tolle TRt 1=t e i
HauTH grad u, diva u rOt a B TOYKE M(:I-,Z,:I).

2) BbunciuTh KPHBOJIMHEHHBIA HMHTErpaj BTOPOTrO poja BJI0JIb

TEOPUS BEPOSATHOCTEN I MATEMATHUYECKASI CTATUCTUKA

1) Tpu cTpenka cTpensioT mo Ienud. BeposTHOCTH MomajaHus B Liedb NEPBBIM, BTOPBIM, U
TPETHUM CTpeNKOM paBHBI cooTBeTcTBeHHO 0.7, 0.8 1 0.9 . Onpenenuth BEpOSATHOCTH, YTO B
1eJ1b [T0Ma1aeT TOJIbKO OJWH U3 CTPEIIKOB.

2) /IBa aBTOMara MpOU3BOJAAT OAMHAKOBBIE AeTanu. [IponM3BOAMTENHLHOCTH MEPBOrO aBTOMATA
BJIBO€ OOJbIIE NMPOU3BOAUTENBHOCTH BTOporo. IlepBeiii aBTOMAT mpousBoautr 60% peraneit
OTJIMYHOT'O KauecTBa, a BTopoil — 84%. Haynauy B3srtas netanp oka3ajnach OTIIMYHOIO KauecTBa.
Haiit BeposTHOCTB TOTO, YTO 3Ta JIeTalb MPOU3BEIEHA IEPBHIM AaBTOMATOM.

3) Jns cioyvaitHoW BenuuuHBl X MOCTPOUTH Psii paclpeneieHus] U GYHKIHMIO pacipeesieHusl.
Haiitu ee maremaTnueckoe OXHJIaHHE, AUCIEPCUIO, HayalbHBI MOMEHT BTOPOTO IMOpSIKA M
TPETUHN NEHTPAIBHBI MOMEHT:

Crpenok JienaeT mo MHIIEHH 3 BbICTpeia. BepoATHOCTh MomNajaHusi B MHUILEHb NMPU KaXJIOM
BoicTpene paBHa 0.3. CiyuaiiHas BeMuuHa X — YUCIIO NONaJaHuil B MUILIEHb.

3) ns cnyuaitHoit BenmmuuHbl X ¢ 3aqaHHON (yHKIMer pacnpeaenenus F(X) TpeOyercs HaiiTu: a)
IUIOTHOCTh BEPOSITHOCTH; 0) MaTeMaTH4YeCKOe OXHJaHWE U TUCIEPCHUIO; B) MOCTPOUTH IpaduKu
(GyHKLIMU pacrpeiesIeHNs U INIOTHOCTH BEPOSITHOCTHU CITyyailHON Benu4nHbI X:

0 mpu X<-1
FX)= {(x+1)2 mopm -1<x<1
1 mpu X >1



14. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenycMOTpeHO uTeHHE JEKUUA C MPUMEHEHHEM MYJIbTUMEAUMHBIX TEXHOJOTHMH,
IIPOBEJICHUE MHTEPAKTUBHBIX IPAKTUKYMOB (B COBOKYHNHOCTH — He MeHee 20% ayauTOpHBIX
3aHATHUR).

BueaynutopHast camocrosiTelbHas padoTa CTYACHTOB HMPOBOIUTCS C HCIIOJIb30BaHUEM
pecypcoB cetu MIHTepHET U JOKalbHBIX ceTeBbIX pecypcoB OTU CI'TY

15. Ilepeyenb yueOHO-MeTOANYECKOTO 0OeciedeH s /151 00y4aA0IMXCs
M0 JUCIHHUILINHE

Jlumepamypa
1. bexnemumer /[.B. Kypc aHanuTrdeckoli TeOMETPUH B THHEHHOW anreOpsl | yaeOHUK ISl BYy30B
/I 1.B.bexnemumes — 12-e uzn., uctp.- M.: DU3MATIINUT, 2009.- 312 c.
Ox3eMIuisipsl Beero: 10.
2. Briciias MaTemaTika B yIpakHEHUs U 3a7adax : B 2 4., yue0. mocoobue / I1. E. [lanko [u
ap.]. — 7-e u3n .- M. : OOO "UsparensctBo OHukc" ; M. : OO0 "U3narensctBo "Mup u
O6pazosanue”. Y.1. — (2009,2008, 2007). - 368 c.
DK3eMIUSIPhI BCETO: 5
3. Bricirast MaTemMaTuka B yIpakKHEHUAX U 33/1a4ax : B 2 4., yue0. mocobue s By3oB / 11. E.
Hanxo [u gp.]. - 7-e m3a4. - M. : OO0 "UznarensctBo Onmkc" : OO0 "HznarensctBo "Mup u
O6pasosanue".U.2. — (2009, 2008, 2006). - 448 c.
DK3eMIuIsIphl Beero: 10
4, Maremaruka: yuebnoe nocodue / Ilon. pen. JI.H. )Kyp6enko, JI.A.Hukonosoit. — M.: UH(ppa-M,
(2013, 2012, 2009). — 496 c.
DK3eMIuIsIphI Beero: 31
5. CepebpsikoB A.B. DiemeHTapHBIH Kypc MaTeMaTHYeCKOW JIOTHKH: ydeb. mocobue. CapaTos:
Capar.roc.TexH.yH-T, 2011.- 32 c.
OK3eMIUIIPBI BCETo: 7

6. CepeOpsikoB A.B. Breaenue B Teopuro rpados: yueb. mocodoue. Capartos: CaparT. roc. TeXH.yH-T,
2009. - 36 c.

Ox3eMIUIpbI Beero: 20

7. Twmypman, B. E. Teopus BepOsSTHOCTEli M MareMaTHuYecKasi CTATHCTHKa : ydueb. mocobue /

B.E.I'mypmas. - 12-e u3n., mepepad. — M. : Uzparenscto FOpaiit, (2011, 2010, 2009).- 479c¢.
OK3eMIUISIPHI BCEro: 8

8. I'mypman B.E. PykoBoAcTBO mO pelIeHHIO 3agad 10 TEOPHUU BEPOSATHOCTEH M MaTeMaTH4eCKON
cratucTuke : yueb. mocobue / B.E. 'mypman. - 11-e uzn., nepepa0. - M. : MzparensctBo KOpaiit, (2011,
2010, 2009, 2006). - 404 c.

OK3eMIUISIpBI BCero: 9

9. Hosukos B.B. OcHOBBI WHTETpaibHOTO HCUHCICHUs: YueOHoe mocodue / B.B. HoBukos,
A.B. Cepebpsiko, FO.H. Harap. — Durensc: U3n-so OTU (pumman) CI'TY umenn [Narapuna
10.A., 2016. — 64 c. 978-5-9905521-0-4 URL: http://techn.sstu.ru/WebLib/22648.pdf (mara
obpamtenus: 20.06.2020). — Pexxum goctymna: i aBTOPU3HP. M0JIb30BATENCH

10. Horukor B.B. OcHoBBI Teopuu BeposiTHocTel: YueOHoe mocobume / B.B. HoBukom. —
Ourensc: Uzn-so 3TU (dwmman) CI'TY umenu Iarapuna FO.A., 2016. — 59 c. ISBN 978-5-
9907991-1-0 URL.: http://techn.sstu.ru/WebLib/26673.pdf (mata obpamenus: 20.06.2020). —
Pexxum noctyna: 1 aBTOpU3Mp. MOJIb30BaTENEH

11. CepebpsikoB A.B. DieMeHTbl KOMOMHATOPHOTO aHAIKM3a B 3aJladaX TEOPHH BEPOSTHOCTEH U
MOJENAX Cciay4alHbeIX rpadoB: ydeOHoe mocobue / A.B. Cepebpsxos, B.B. Hosukosn, HO.H.
Harap. — DOnrensc: U3n-Bo OTU (pumman) CI'TY umenu [Narapuna H0.A., 2019. — 52 c. ISBN



http://techn.sstu.ru/WebLib/22648.pdf
http://techn.sstu.ru/WebLib/26673.pdf

978-5-9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf  (mara oOpamienus:
20.06.2020). — Peskum mocTyma: Ajist aBTOPU3HP. [TOJIb30BATENCH

12. Kpsicsko A.B. MccnenoBanue onepanuii. Mi30panuslie rinasbl: yueod. mocodue / A.B.
Kpricsko, A.B. Cepebpskos, FO.H. Harap. Capatos: Capar. roc. TexH. yH-T, 2014. 52 c. ISBN
978-5-7433-2764-5 URL.: http://techn.sstu.ru/WebL ib/16850.pdf (mara oOpamienus:
20.06.2020). — Peskum mocTyma: s aBTOPU3HP. [TOJIb30BATENCH

IIpoepammnoe obecneuenue u Mnmepnem-pecypcoi

B NOC 3TU CI'TY naxoaarcs 3JeKTPOHHbBIE BEPCUU y4eOHBIX ITOCOOHI MO CChUIKE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857 &tip=4

JI71s1 ”HTEPAKTUBHBIX 3aHATUN UCIIOJIB3YIOTCSL PECYPCHI 110 CCBUIKE
http://demonstrations.wolfram.com/topics.html?Mathematics#2

Tekymuit KOHTPOJIb MNPOBOAUTCS C HCIOJIL30BAHMEM TECTOB B aJalTHUBHON cpeje
tectupoBanus (ACT).

[IpomesxyTouHast aTTecTalus B CECCUIO MPOBOAUTCS ¢ Ucnoiab3oBanrueM ACT-TecTos.

16. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

YyeOHast ayqiuTOpHS A/ NPOBEAEHUS 3aHATHI JIEKIIMOHHOI0 THIIA

YKOMIUIEKTOBaHA CHEIHATIM3UPOBAHHOW MEOETbl0 U TEXHUYECKHUMH CpelICTBaMU
obyuenusi: 20 crtonmoB, 40 crynbeB; pabodee MeCTO MperofaBaTess; MapKepHas  JOCKa;
npoektop BENQ 631, cranuoHapHBIi TNPOCKIMOHHBIA  JKpaH, CHUCTEMHBIM  OJIOK
(Atom2550/41'6/500, kiaBHaTypa, MBIIIL) TOIKIOYCHHBIA B CETh C BBIXOJAOM B VIHTEpHET |
nocTynoM B uH(popmannonHo-o6pa3zoBatenbhuyto cpeny OTHU (dumman) CI'TY umenu [Narapuna
I0.A., yueOHO-HarnsigHBIE TIOCOOHWS, OOECIEUMBAIOIIME TEMATUUYECKHE WJUTIOCTPAIUU 10
paboueii mporpaMMe AUCIUILTHHBL.

[Mporpammuoe ob6ecneuenne: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

YuedHasi ayAuTOpus Ui NMPOBeIeHUsI 3aHATHIT CEMHUHAPCKOr0 THUMA, BHITIOJTHEHUSI
KYPCOBBIX pPadoT, TeKYLIero KOHTPOJS M MPOMEKYTOYHOIl aTTeCTAUMHU, I'PYNNOBBLIX W
HHIMBHUAYAJIbHBIX KOHCYJIbTANT

YKOMIUIEKTOBaHA CHEIHATM3UPOBAHHOW MeEOenbl0 U TEXHUYECKHUMH CpeICTBaMU
obyuenusi: 20 crtonmoB, 40 crynbeB; pabodee MeCTO TMperojaBaTess; MapKepHas  JOCKa;
npoektop BENQ 631, cranuoHapHbli  NPOEKIMOHHBIM  3KpaH, CHCTEMHBIH  OJIOK
(Atom2550/41°6/500, xnaBuaTypa, MbIlIb) MOJKIOYEHHBIH B CeTh C BbIXOAOM B MHTepHeT u
JOCTYNOM B HH(popManmoHHo-o0pa3oBatenbHyto cpeny OTU (¢punmman) CI'TY umenu ["arapuna
O.A., yueOHO-HaArmsigHBIE TMMOCOOUsS, OOECIEeYMBAIONINE TEMATHUECKUE WUTFOCTPAIlUU IO
paboueit mporpaMme TUCIUTUTHHBI.

Pabouyro nmporpamMmmy coctaBui

~N N

LL \onedpawot”

nouent kadenpst EMH \ CepebpsixoB A.B.


http://techn.sstu.ru/WebLib/30297.pdf
http://techn.sstu.ru/WebLib/16850.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857&tip=4
http://demonstrations.wolfram.com/topics.html?Mathematics#2

17. lono/iHeHMs1 ¥ U3MEeHEHUsI B pado4eil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, MpoTokoy Ne

3aB. xadenpoii / /

BHeceHHbIe H3MEHEHUS YTBEPK/ICHBI HAa 3aCEAaHuU
YMKC/YMKH

« » 201 _ roma, mporokon Ne
[Ipencenarens YMKH /

~




