OHIeIbCCKUI TEXHOMOTHUECKUH HHCTUTYT ((punan) ¢penepaabHOro rocyAapcTBEHHOT0 OI0IKETHOTO
00pa3oBaTeNbHOTO YUPEIKIACHUS
BBICIIET0 00pa30BaHUs
«CapaToBCKU roCy1apCTBEHHBIN TeXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Kadenpa «EctecTBeHHbIE 1 MaTeMaTHUYECKHE HAYKU

PABOYAS ITPOI'PAMMA

10 IUCLUIIINHE
Bb.1.1.7 Maremaruka

HaIpaBJICHUS TIOJITOTOBKU
09.03.04 «IIporpamMmMHass HHXXEHEPHUSD)

npoduis «YpaBieHue pa3padoTKONH TPOrPaMMHBIX TIPOEKTOBY.

dbopma oOyueHust — ouHas

Kypc — 1,2

cemectp —1,2,3

3aueTHbIX eaunuil — 13 (5,4,4)

yacoB B Henelno —4,4,4

Bcero yacoB — 468 (180,144,144)

B TOM YHCIIE:

nekuuu — 96 (32,32,32)

KOJIJIOKBHYMBI — HET

npaktudeckue 3ausaTust — 96 (32,32,32)

71a00PaTOPHBIC 3aHATHS — HET

camocTosTenpHas padora — 276 (116,80,80)

3auer — 2, 3 ceMecTp

3a4eT C OIIEHKOM — HET

9K3aMeH — 1 cemectp

PI'P — mer

KypcoBasi paboTa — HeT

KYPCOBOM IPOEKT — HET

Pabouyas nporpamMma oOcysxieHa Ha 3acenanuu kadenpsi EMH
«20» _wmoHg 2023 rona, npotokoa Ne 30
3aB. kadenpoit & - 7 /Kununa EB./

Paboyas nporpamma yTBepxkaeHa Ha 3acemanun Y MKH

«20» __wong 2023 roma, , mnpotokos Ne 5
Ipencenatens YMKH _ & 7%/~ / )ununa E.B./

DHrense 2023



1. Heau 1 3a7a4u TUCHUILIHHBI

Ilenbto ocBOEHMS TUCHMIUIMHBL «MaTeMaTuka» sBIs€TCS NPUOOpPETEHHE
CTYJACHTAMM 3HAHUU U HABBIKOB, MO3BOJSIOIIUX MPUMEHSTh UX NPU OCBOCHUU
IPYTUX TUCLUILINH 00pa30BaTENbHOTO LUK U HocIeAyoIEen
po(hecCUOHATIBHOM e TENBHOCTH.

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

1.1 O03HaKOMUTH CTYJEHTOB C OCHOBHBIMH IOHSTUSMH MaTE€MaTUKU U
MaTeMaTUYECKUMH METOJaMU;

1.2 cnocobctBOBaTh (HOPMUPOBAHHUIO Y CTYAECHTa OOOOIICHHBIX MPHUEMOB
UCCJIEI0BATENBCKON AEATEIbHOCTH, HAYYHOIO B3IJISL/1a HA MUD B LIEJIOM;

1.3. pa3BuTh y CTYACHTOB MaTeMaTHYECKOE MBINUICHHE, YTOOBI Oymaymui
0akajiaBp CMOI MEPEHOCUTh OOIIME METO/bl HayyHOW paboThl B palboTy IO
CIEUATbHOCTH;

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

Teopernyeckass 4acTp AUCLHUIUIMHBI HM3JIaracTcsi B JIEKIHOHHOM Kypce.
[lonydyeHHble ~ 3HAHUSA  3aKPEIUIIOTCA  HA  NPAKTUYECKUX  3aHATHSX.
CamocrosiTenbHas paboTa NpelycMaTPUBAET HCIHOJIB30BAHUE PECYPCOB CETH
HNuTepHer, paboTy Cc y4yeOHMKaMH K Yy4E€OHBIMU TOCOOUSMH, MOATOTOBKY K
MPAKTUYECKUM 3aHSATUSM, BBIIIOJIHEHHE JOMAIIHMX 3a/laHuid, MOATOTOBKY K
KOHTPOJIbHBIM paboTaM.

2. Mecro mucuuniaunnsl B crpykrype OIIOII BO

Juctmuimaa «Marematuka» (Bb.1.1.7) oTHOCHTCS K 00s3aTCIBLHOW 4YacTH
broka 1. Jucuuminael (MOIYJIH) OCHOBHOW MPOo(eCCHOHAIbHOW 00pa30BaTeIbHOM
nporpammbl  OakanmaBpuata 1o  HampabieHuto  09.03.04  «IIporpammuas
WHKCHEPUS»

npoduiib «YpasieHue pa3padoTKO MPOrpPaMMHBIX TIPOEKTOBY.

3. TpeOboBaHus K pe3yabTaTaM OCBOECHUSI JUCITUTIHHBI

PesynbraTel OCBOEHMs aucHMIUIMHBL «MaremMartnka» HampasiIeHbl Ha
OBJIAZICHUE CIEAYIOIIMMHA KOMIIETCHIIUSMU
VYK-1. CmocoOeH OCyIIeCTBISATh TOWUCK, KPUTHYECKHH aHalu3 W CHUHTE3
uHbOpMaIuK, MPUMEHSATh CUCTEMHBIN MOAXO0/ I PEIICHUS TOCTABICHHBIX 3a/1a4

CTryaeHT JOJDKEH 3HaTh: MaTeMaTUKy B 4YacTH TaKUX pa3/elioB, Kak
reoMeTpusi, airedpa, MaTeMaTHYECKUW aHalIu3, TEOpHUs BEpPOSTHOCTEH U
MaTreMaThu4ecKas CTaTUCTHKA.

CTyAeHT NOJKEeH yMETh: pellaTh 3aJaud U3 pas3/iesioB FeoMeTpus, ainreopa,
MaTeMaTUYECKUI aHAIN3, TEOPUS BEPOSATHOCTEW U MAaTEMATUYECKasl CTATUCTHKA.



CTy,Z[eHT OOJDKCH BJIAACTL: MCTOAAMHW MATCMATHYCCKOI'O MOACIIMPOBAHUA,
OCHOBAaHHBIMHM Ha TaKHX pasjgcjax, KaK I'€OMCTpHs, anre6pa, MaTeMaTUYCCKUU
aHaJIn3, TCOPUA BepOHTHOCTeﬁ N MaTCMaTN4ICCKasd CTaTHUCTHKA.

[lepeyeHb MIIAHUPYEMBIX pE3YyIbTATOB OOY4YEHUS IO JUCIUIUIMHE,
COOTHECEHHBIX C IUJIAHUPYEMBIMU pe3yjbTaTaMU OCBOEHHUS 0Opa30oBaTeIbHOM
POTrPaMMBI
KOI[ u HAMMEHOBAHUEC

KOII n HAauMMCHOBAaHUC HHUKaATOopa JOCTHIXKCHUA
KOMIICTCHIINU

(pe3yabTaT OCBOCHMS)

KOMITETSHITMH (COCTABIISIONICH KOMIIETEHITUH )

YK-1. CnocolGeH oCyIIecTBIATh
MOUCK, KPUTUYECKUI aHAIU3 W
CHHTE3 HMH(OPMAaIUH, TPUMEHATH
CHCTEMHBIA IMOIXOM IS PEIICHHS
IIOCTABJICHHBIX 3aJa4

NT-lyi.1 Brmmonaser ONCK He00X0AUMOI
nHpopManuy, €€ KPUTUYECKUH aHaiu3 U 0000IIaeT
pe3yJibTaThbl aHaiav3a Ui PEIIeHUs] MNOCTaBJICHHOU
3aJa4u.

N-2yx.1 Vcnonap3yeT CUCTEMHBIN MOAXO 7Sl PelIeHus
IIOCTABJICHHEIX 3a7a4.

N/-3yx.1 Omnpenenser ©W  OICHUBACT NPAKTUYCCKUE
MTOCIICACTBHS BO3MOXKHBIX PEIICHHUN 33[a4H.
Kox n HanMeHnoBanue nuankaropa | HanmenoBaHue moka3aTesist OIlCHUBAHUS
IOCTHKEHUA KOMIIETEHIUN (pe3ynpTaTta 00y4YeHHS 1O JUCIUIUIMHE)
UJl-lykx.1 Bemonaser mouck
HeoOxoauMoil nadopManu, eé
. bop ’ 3Haer mpuHIUOBL cOopa, otOopa ®  00OOIICHUS
KPUTHYCCKUI aHaJIu3 51
uHGOpPMAallMM €  MCIOJb30BAHUEM  MaTeMaTHYECKUX
000011aeT pe3yabTaThl aHalu3a METONOB
JUIL  pEIICHHS TTOCTaBJICHHOU
3aJa4u.
Vmeer COOTHOCHTE Pa3HOPOIHBIE SIBJICHUS u

N-2yk.1 Ucions3yeT CHCTeMHBII
MOAXO/ JIJISl peleHus
ITOCTaBJIEHHBIX 3a7a4.

CUCTeMAaTHU3HpOBaTh HX B paMKaX H30paHHBIX BHJIOB
npoeccHoHaIbHOM ~ JESTENbHOCTH € HCIIOJIb30BAHUEM
MaTeMaTUYeCKNX METOJOB

NI-3yk1 Onpenernsier 51
OLIEHUBAET MPAKTUIECCKHE
IIOCICaACTBUA BO3MOXHBIX

pELICHU 3a/1a4un.

NwmeeT mpakTHUecKuii OnbIT paboThl ¢ NH()OPMALIMOHHBIMU
HMCTOYHMKAMH, OIIBIT HAYYHOI'O ITIOMCKA, CO3/1aHUs HAYYHBIX
TEKCTOB C UCIIOJIb30BAHMEM MATEMaTU4YECKON HOTALUH




4. PacnipeneJieHne TPy10€eMKOCTH (4ac.) TUCHUMILIHHBI 10 TEMaM
M BHJ1aM 3aHATHH

Ne Ne | Ne
Mo- | He | Te HaumenoBanue Yacel/ I3 HUX B MIHTEPAKTUBHOM (popme
oy- | ne | mbl TEMBI
as | oM
Jlex- | Komnok- | JlaGopa- | Ilpak-
Bcero | muum | BUyMBl | TOpHBIE | THYec- 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
[Tpoekuuu, HanpaBIAIOLIUE
KOCHHYCHI BEKTOPa
3-4 | 1.3 | CkansipHoe, BEKTOPHOE U 12 4 - - 2 6
CMEIIaHHOE MPOU3BEICHHSI
5-6 | 1.4 | YpaBHEHHE r€OMETPUUECKOU 12 4 - - 2 6
¢urypsl. [Inockocts. [psimast
Ha TUIOCKOCTH U B
IPOCTPAHCTBE
7 | 1.5 | JIuauu BTOpPOrO MOPSIIKA HA 10 2 - - 2 6
TUTOCKOCTH
8 | 1.6 | [ToBepxHOCTH BTOPOTO 10 2 - - 2 6
nopsijiKa
2 9- | 2.1 | MaTpuiibl, THHEHHBIC 14 4 - - 4 6
10 OTEepalnH,
TPaHCIIOHUPOBAHHE.
Onpenenurenu. Panr
MaTPHIIBI
11 | 2.2 | CucreMbl TUHEHHBIX 12 2 - - 4 6
anredpanvyeckux ypaBHEHUN
12 | 2.3 | YMHOXeEHUE MaTPHIL. 10 2 - - 2 6
OOGparHas maTpuiia
3 13 | 3.1 | YucnoBble MHOXECTBA. 12 2 - - 4 6
IIpomexyTKkH 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 maible (QyHKIHH.
CBoliCTBa NIpeIETI0B
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
Jlonurans. ®opmyna Teinopa

4.3

HccnenoBanue QyHKIIHIA:
MOHOTOHHOCTb, SKCTPEMYMBI

10

4.4

HccnenoBanue QyHKIIHIA:
BBIMYKJIOCTh, TOUKH MIEeperuoa.
ACHUMITTOTBI

7-8

4.5

DyHKIMU MHOTUX
NEPEMEHHBIX, 00II1e
noHsTus. YacTHeie
npousBoaHsle. [IpaBuna
nuddepeHIpoBaHms

10

4.6

['panueHT 1 npou3BoHAs 10
HaIlpaBJICHUIO

10

4.7

OkcTpeMyM (pyHKINU ABYX
MePEMEHHBIX

11

5.1

[TepBooOpa3Has byHKIUY,
HEONPEIEICHHbIN  MHTErpal.
3ameHa MEPEeMEHHOM,
UHTETPUPOBAHUE IO YAaCTSIM,
WHTETPUPOBAHUE
panuoHaIBHBIX Jpo0eit

12-
13

5.2

OmnpeneneHHbIn MHTETpall.
WUnterpupyemsie  QyHKIHU.
®dopmyna Herorona-
JleitOnuna. [Tpunoxkenus
ONPEICIEHHOI0  MHTErpaa.
HecoOcTBeHHbIE HHTErpaIbl

12

14

5.3

JIBoliHbBIE 51 IIOBTOPHBIE
VHTETPaJIbl

15

5.4

KprBonuHelHbIE UHTErpaisl
[0 JUIMHE JyId W 10
KoopanHataMm. VHTerpainel, He
3aBUCALLNE oT IIyTH
WHTErPUPOBAHUS

10

16

5.5

II0oBEpXHOCTHBIE HWHTErPAIbI.
CkanspHble ¥ BEKTOPHBIE
OJIA. Teopema T'aycca,
teopeMa CTokca

Bcero 2 cemectp

108

32

32




3 cemectp

1 | 6.1 | HauanbHble HOHATHUS 0 14
QG epeHIaIbHbIX
YpaBHEHUSX. YpaBHeHus
IIEPBOI0 NOPsJKA

2-3 | 6.2 | Jluneiinble 17
nuddepeHnranbHbIe
YpaBHEHUS. Cucrembl
JIMHEWHBIX YpaBHEHHI
IIEPBOIO MOPsIKA

4-5 | 7.1 | 3HaKOMONOKUTEIbHbIC 17
YKCIIOBBIE pSbIL.
3HaKouepeayomuecs u
3HAKOIEPEMEHHBIE UHUCIIOBbIE
pSAbI

6-7 | 7.2 | CrenienHbie  psimbl.  Psjer 17
Teitnopa

8 | 7.3 | TpuroHomMeTpuyecKre PsiIbI 15
Dypbe

9- | 8.1 | Ciryuaiinoe coOBITHE. 19

11 [IpocTpaHCcTBO 37IEMEHTAPHBIX
cobbiTuii.  Omepanuu  Haj
CITIy4aiiHBIMU COOBITUSIMH.
Kitaccnueckas U
reoMeTpuuecKas BEPOSITHOCTb
AKCHOMBI TEOPUHU
BEPOSATHOCTH. Teopema
CII0KEHUS BEPOSITHOCTEH.
VYcnoBHas BEPOSITHOCTbD,
Teopema 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: pan
pacnpeneneHus, byHKIUSA
pacrpefesieHusl,  YUCIIOBBIE
XapaKTEPUCTHUKH
HenpepsiBaas cilyyanHas
BEJIMYMHA! IIJIOTHOCTD
pacnpeneneHus
BEPOSITHOCTEM, byHKIUSA
pacrpefiesieHusl,  YUCIIOBBIE
xapakrepuctukun HopmansHoe
pacrpeneneHue. 3akoH

OOJIBIIINX YHCEIT




15- | 8.4 | OcHoBHBIE TIOHSITHS 15 4 - - 2 9
16 MaTEMaTUYECKOU CTaTHUCTHKHU.
TodyeuHble W WHTEPBAIBHBIC
OLICHKH DNEMEHTHI
KOPPEJSIIMOHHOTO aHAJTN3a
Bcero 3 cemectp 144 32 - - 32 -
Bcero no nucrumninae 396 96 - - 96 -
5. Coaep:xkanue JIEKHIMOHHOTO Kypca
Ne Bcero Ne Tema jgexkumnu. Y4ebHo-
TeMbl | YaCOB | JeKIUH Bonpocsl, oTpadéaTbiBaeMble HA JTeKIHH MeToAnYecKoe
ol0ecrieyeHune
1 2 3 4 5
1 cemecTp
11 2 1 BekTopbl, nuHEiHBIE omepanuu. ba3uc, KOOpIMHATHI [1-3]
BEKTOpa
1.2 2 2 Cuctembl koopaunar. [lpoekuuu, HampapisiolIue [1-3]
KOCHHYCBHI BEKTOpa
1.3 4 3-4 CxkansipHO€, BEKTOPHOE M CMEIIAHHOE TPOU3BEICHUS [1-3]
1.4 4 5-6 | YpaBuenue reoMeTpudeckoii (Gurypbl. I110CKOCTB. [1-3]
[TpsiMasi Ha TUIOCKOCTH ¥ B IPOCTPAHCTBE.
15 2 7 Jluauu BTOpOTO MOpsiaKa Ha MIIOCKOCTH [1-3]
1.6 2 8 [ToBepXHOCTH BTOPOTO MOPSIIKA [1-3]
2.1 4 9-10 | Marpwuiel, JIMHEWHBIC OIEpaIlMi, TPAHCIIOHHPOBAHUE. [1-3]
Onpenenurenu. Panr maTpuiis
2.2 2 11 CucTeMbl TMHEWHBIX allre0pandyecKux ypaBHEHUH [1-3]
2.3 2 12 Ymuoxenne marpuil. OOpaTHas MaTpuiia [1-3]
3.1 2 13 YucnoBsie MHOXKECTBA. [IpOMEKYTKM Ha YHCIOBOH OCH. [2,3]
HavanpHble MOHATHS O KOMIUIEKCHBIX 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. CBoicTBa MpesieoB
3.4 2 16 CpaBHeHHE OECKOHEYHO MaJIbIX (YHKIUH [2,3]
2 cemecTp
4.1 4 1-2 | IlpousBognas ¢yskumu. Juddepenimpyemast GyHKIUS. [2,3]
Juddepenunan. I[Ipasuna quddepenunrpopanus
4.2 4 3-4 | Teopembr 0o cpemHem i auddepeHIUpyeMbIX [2,3]
¢bynkuuit. [Ipasuna Jlonurans. @opmyna Teitnopa
4.3 2 5 HccnenoBanve GyHKIMIA: MOHOTOHHOCTD, SKCTPEMYMBI [2,3]
4.4 2 6 HccnenoBanue GpyHKIMIA: BBITYKIOCTh, TOUKU MEperuoa. [2,3]
ACHUMNTOTHI
45 4 7-8 OyHKIIMM MHOTHX TEPEMEHHBIX, OOIMe TOHSATHS. [2,3]
Yacrtueie npousBoaHbie. [IpaBuna quddepennnpopanus
4.6 2 9 ['pasiveHT ¥ IPOM3BO/IHAS [TO HAIIPABICHHIO [2,3]
4.7 2 10 OKcTpeMyM (PYHKITUH IBYX NEPEMEHHBIX [2,3]
5.1 2 11 [TepBooOpa3Hast (GYHKIMH, HEOMPEISICHHbBIH HWHTErpa [2,3]
3aMeHa TepeMEHHOW, WHTETPUPOBAHUE 110 YaCTSM,




MHTETPUPOBAHUE PAllMOHAIBHBIX ApoOei

5.2

12-13

Onpenenennblii unTerpan. MHTerpupyemsle (QyHKIUU.
dopmyina HrroTona-JlelibHuma [Tpunoxxenus
onpezeneHHoro nurerpaita HecoOcTBeHHbIE HHTErpabl

[2,3]

5.3

14

JIBOiiHBIE 1 TOBTOPHBIE HHTETPAIbI

[2.3]

5.4

15

KpuBonuHeliHble MHTErpaisl IO JUIMHE AYTM M 10
KoopauHataMm. MHTerpaibl, He 3aBHcAIME OT IIyTH
WHTErPUPOBAHUS

[2,3]

5.5

16

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

[2,3]

2 cemecTp

6.1

HavanbHbie MOHATHUSA 0 b depeHIanTbHBIX
yYpaBHEHHUSX. Y paBHEHUS MIEPBOTO NOPSAKA

[2,3]

6.2

Jlunetinpie muddepeHnuanbabie ypaBHeHUsA. CHCTEMBI
JIMHEHHBIX YPABHEHUH NIEPBOr0 MOPsIKA

[2,3]

7.1

3HAKOIOI0XKHUTENbHbIE YHCJIOBBIE PAIBL.
3HAKOUEPENYIOIIUECd WU 3HAKOINEPEMEHHBIE 4YHCIIOBBIE
psab

[2,3]

7.2

6-7

Crenennbie psanbl. Paabl Telnopa

[2.3]

7.3

N

Tpuronomerpuueckue psasl Pypee

[2,3]

8.1

9-11

Cnyuvaiinoe coObiTue. IIpocTpaHcTBO 31€MEHTapHBIX
coObiTuil. Onepauuu HajA Ciay4yallHBIMH COOBITHSIMH.
Knaccuueckas u reoMmerpuyeckas  BEpOSTHOCTb
AKCHOMBI TEOpPUM BEpPOSTHOCTU. Teopema ClI0KEHUS
BEPOSTHOCTEH.  YCIIOBHas  BEpOSTHOCTb, Teopema
YMHOKECHHS BEPOSITHOCTEH. @opMysa  HOJHOHN
BEpOSITHOCTH, opMmyibl baileca

[3,6-9]

8.2

12-13

[TocnenoBarenbHOCTD HE3aBHCHMBIX UCIIBITAaHUH.
@opmynsl  bepHymnu, nokanpHas M MHTErpajgbHas
teopemsl MyaBpa-Jlamnaca

[3,6-9]

8.3

14

JluckpeTHas ciydaiiHas BEJIMUMHA: PAJl paclpeiesICHus,
(GyHKLUS pacnpesieneHus, YHCIOBble XapaKTePUCTUKU
HemnpepsiBHass ~ cimydaiiHass ~ BEJIMYMHA:  IJIOTHOCTH
pacpeneneHus BEPOSITHOCTEM, byHKUIMSA
pacnpezneneHus, YHUCJIOBBIE XapaKTEPUCTUKH
HopmanbsHoe pacnpeaeneHue. 3akoH OOJIbIINX YHCENT

[3,6-9]

8.4

15-16

OcCHOBHBIE TOHATUS MAaTEMaTU4YECKOW CTaTUCTUKH.
ToueuyHble W  MHTEPBAIbHBIE OLEHKH  OJIEMEHTBI
KOPPEJSIMOHHOIO aHAIN3a

[3,6-9]

6. ConepxxaHue KOJJIOKBUYMOB
HE TIPETYCMOTPEHBI YUeOHBIM TJITAHOM




7. IlepeyeHb NPAKTHYECKUX 3aHATUHI

Ne Bcero Ne TeMa NpakTU4eCcKOro 3aHsATHS. 3aJaHUsA, BOIIPOCHI, Y4ebHo-
TeMbl | YacOB |3aHATHUS oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH MeToAnYecKoe
olecreyeHue
1 2 3 4 5
1 cemecTp

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

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

1.3 2 3 CkanspHOe, BEKTOPHOE M CMEIIAHHOE TPOU3BEICHUS [1-3]

1.4 2 4 VYpaBHeHue reomerpuyeckoil  Qurypbl. [11m0oCKOCTS. [1-3]
[IpsiMasi Ha MJIOCKOCTH M B TPOCTPAHCTBE.

1.5 2 5 JluHuM BTOPOTO MOPSAKA HA TIIIOCKOCTH [1-3]

1.6 2 6 IToBepXHOCTH BTOPOTO TOPSIIKA [1-3]

2.1 4 7-8 Marpuiipl, JMHEHHBIC OIEepallui, TPAHCIOHHPOBAHUE. [1-3]
Onpenenurenu. Panr marpuiisl

2.2 4 9-10 | Cucremsbl TMHEHHBIX aireOpandyecKux ypaBHEHUI [1-3]

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

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

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

3.3 2 15 [Ipenen ¢yukmuu B Touke. beckoHeuyHo Malbie [2,3]
¢ynkuuu. CBOWCTBA MPENIeIoB

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

2 ceMecTp

4.1 4 1-2 | IlpowsBognas dynkmun. Auddepenunpyemas ¢yHKIms. [2,3]
Huddepennnan. [pasuna quddepenunponanus

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

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

4.4 2 6 HccnenoBanue QpyHKIMNA: BBITYKIOCTh, TOUYKH MEperuoa. [2,3]
ACHUMITOTHI

45 2 7 OyHKIMM MHOTHX TICPEMEHHBIX, OONIUE TOHSTHSL. [2,3]
YacTHble npousBonble. [IpaBuna quddepenumrpopanus

4.6 2 8 I'pasieHT ¥ IPOM3BO/IHAS IT0 HAITPABICHHIO [2,3]

4.7 2 9 OKcTpeMyM (DYHKIMM JBYX MTEPEMEHHBIX [2,3]

5.1 2 10 IlepBooOpa3zHass (pyHKIMM, HEONpPENEIECHHBIH HHTErpaj [2-4]
3aMeHa TEepPeMEHHOW, WHTETPUPOBAHUE TI0 YaCTsM,
WHTETPUPOBAaHUE PAlMOHATIBHBIX Jpo0eit

5.2 4 11-12 | OnpeneneHublii uHTETrpan. WHTErpupyemble (QYHKINH. [2,3]
dopmyia Herotona-Jleitoauia [Ipunoxenus
orpenieNieHHoro nHTerpaira HecoOcTBeHHBIE HHTErpaAITBI

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

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

55 2 16 [ToBepxHOCTHBIE MHTETpaibl. CKaISPHBIE M BEKTOPHBIC [2,3]

nosis. Teopema ['aycca, Teopema Ctokca




3 cemecTp
6.1 4 1-2 Hauansusie [IOHATUS 0 g hepeHIaTbHBIX [2,3]
ypaBHEHHSIX. Y PaBHEHUS IIEPBOTO MOPSIKA
6.2 4 3-4 | Jluneiinble nuddepeHnmanbapie ypaBHeHHS. CHUCTEMBI [2,3]
JMHEWHBIX YPaBHEHUH MEPBOTO MOPSIIKA
7.1 4 5-6 | 3HaKOMOIIOKUTEITHHBIC YHCIIOBBIC PAIBL [2,3]
3HaKoYepeayIoIecs W 3HAKOIEPEMEHHBIC YHCIIOBBIC
PsiIbI
7.2 4 7-8 | Crenennbie psiubl. Psapl Teitopa [2,3]
7.3 4 9-10 | Tpuronomerpuueckue psasl Dypbe [2,3]
8.1 4 11-12 | Cnyuyaiinoe coObiTHe. IIpocTpaHCTBO 3I€MEHTapHBIX [2-4,6,7]
coObiTuii. Omeparuu  HajJ CIYYalHBIMH COOBITHSIMHU.
Knaccuueckass ©w  reomerpudeckass  BEPOSTHOCTH
AKCHOMBI TEOpUU BEPOSTHOCTH. TeopeMa CIIOKEHUS
BEPOATHOCTEN.  YCIIOBHAs  BEPOATHOCTb, TeOpeMa
YMHOXXEHUS ~ BEPOSITHOCTEH. dopmyna  moyHOU
BEpOSTHOCTH, (hopmyinsl baiieca
8.2 4 13-14 | ITocnenoBarenbHOCTH HE3aBUCUMBIX HUCIIBITAHUM. [2-4,6,7]
®opmysibl  bepHynu, JIOKanbHasT W HMHTErpajibHas
teopeMbl MyaBpa-Jlamraca
8.3 2 15 JluckpeTHas cimy4aiiHas BeJIMUYMHA: P paclpeleieHus, [2-4,6,7]
(GYHKIUS  paclpe/eNiCHUs], YHCIOBBIE XapaKTCPUCTUKU
HenpepbiBHast ~ ciy4aiiHas ~ BeJIMYWHA:  IUIOTHOCTh
pacrpeeneHus BEPOSITHOCTEH, byHKIUSA
pacrpeneneHus, YKCIIOBBIC XapaKTEePUCTHKU
HopwmanbHoe pacnipenenenue. 3akoH O0JIBIINX YHCET
8.4 2 16 OCHOBHBIE IIOHATHUSI MATEMATHYECKOHM CTATUCTHUKH. [2-4,6,7]
ToueuHble ©  WHTEPBAIBHBIE OIEHKA  DIJIEMEHTHI
KOPPEJSAIMOHHOTO aHalln3a
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 MeToanYecKoe
olecneyeHue
1 2 3 4
1.1 6 BekTopsl, nuHEWHHBIE omepanud. ba3uc, KOOPIWHATHI [1-3]
BEKTOpa
1.2 6 Cuctembl KoopauHar. [Ipoeknuu, HampaBIISIONIHE [1-3]
KOCHHYCHI BEKTOpa
1.3 6 CkaysipHOE, BEKTOPHOE M CMEIIAHHOE TIPOU3BEICHUS [1-3]
1.4 6 VYpaBHeHnue reomerpuueckord Qurypsl. IlnockocTs. [1-3]
[Ipsimast Ha MJIOCKOCTH U B IPOCTPAHCTBE.
1.5 6 JIuHMM BTOpOrO NOpsi/iKa Ha INIOCKOCTH [1-3]
1.6 6 IToBepXHOCTH BTOPOTO MOPSIJIKA [1-3]
2.1 6 Marpuiipl, JUHEHHBIC ONEpaIuK, TPAHCIIOHUPOBAHUE. [1-3]
Onpenenurenn. Panr MaTpuiibl




2.2 6 CucTeMbl TUHEWHBIX areOpandecKuX ypaBHCHHM [1-3]

2.3 6 Ymuoxenne marpui. OOpaTHas MaTpuia [2,3]

3.1 6 UucnoBble MHOXeCTBA. [IpOMEXyTKH Ha YHUCIIOBOM 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. beckoHedHO Maibie [2,3]
¢ynkuuu. CBOWCTBA MPeENIeNoB

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 Jlonurans. ®@opmyna Teitmopa

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

4.4 4 HccnenoBanue QpyHKIMNA: BBITYKIOCTh, TOUYKH MEperuoa. [2,3]
ACHUMITOTHI

45 4 OyHKIMA MHOTHUX TIEPEMEHHBIX, OOIIUEe TOHSTHS. [2,3]
Yacrable npousBojnble. [IpaBuna quddepeHumupoBanus

4.6 4 I'paIMeHT 1 POU3BOJIHAS IO HAIIPABJICHUIO [2,3]

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

51 4 [lepBooOpaszHas (yHKIMH, HEOMpeNeIeHHbI HHTEerpal [2-4]
3aMeHa TIEPEMEHHOW, WHTETPUPOBAHUE TI0 YaCTsM,
WHTETPUPOBAHUE PAIIMOHATIBLHBIX Jpo0eit

5.2 4 Omnpenenennblii uHTEerpan. HMHTEerpupyembie (QyHKIWU. [2,3]
dopmyia Hrrotona-JleiiOnuna [Ipunoxenus
onpeneraeHHoro naTerpaisa HecoOcTBeHHbIE MHTETPAITbI

5.3 4 JIBOHBIE M IOBTOPHBIC WHTETPAITBI [2,3]

54 4 KpuBonunelinple uWHTErpajibl MO [JIMHE AYTH © IO [2,3]
KoopauHaTaM. VHTerpambl, He 3aBHCANIME OT IYTH
MHTETPHUPOBAHMSI

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

6.1 8 HauanbHble TIOHSATHUS 0 Qg depeHIraTbHbIX [2,3]
ypaBHEHMSIX. Y paBHEHUS N1EPBOr0 NOPsiIKA

6.2 9 JIuneiitnple muddepeHnmanbaple ypaBHeHHS. CHCTEMBI [2,3]
JIMHEHHBIX YpaBHEHUH MEPBOTo NOPSIKa

7.1 9 3HAKOMOJIOKUTEIbHBIE YHUCIIOBBIE PAIBL. [2,3]
3HaKOYepeNyIOIUeCs] W 3HAKONEPEMEHHBIE YHCIIOBEIE
psIBI

7.2 9 Crenennble pssl. Psasl Teitnopa [2,3]

7.3 9 Tpuronomerpuueckue psasl Pypbe [2,3]

8.1 9 Cayuaiinoe coObiTHe. IlpocTpaHCcTBO 3€MEHTapHBIX [2-4,6,7]
coOpiTuii. Omnepauuu Haja CIy4allHBIMH COOBITUSIMH.
Knaccuyeckas u reoMmerpuyeckas  BEpOSTHOCTh
AKCHOMBI TEOpHUHM BEpPOATHOCTH. TeopeMa CIIOKEHUS
BEPOSTHOCTEH.  YCIIOBHas  BEpOSTHOCTb, Teopema
YMHOKECHHS BEPOSITHOCTEM. @opMyna  MHOJHOHN
BEPOSITHOCTH, (hopmyJbl baiieca

8.2 9 ITocnenoBarenbHOCTH HE3aBUCUMBIX HUCIIBITAHUI. [2-4,6,7]
@®opmynbl  BepHymim, sokampHas W MHTErpaibHas
teopembl MyaBpa-Jlamaca

8.3 9 JluckpeTHas ciydyaiiHasi BEJIMYMHA: Psii paclpesleeHHUs, [2-4,6,7]




(GyHKLMS pacnpesiereHus, YHUCIOBbIE XaAPaKTEPUCTUKH
HenpepsiBHas

pacnpeneneHus
pacnpezeneHus,
HopmanbeHoe pacnpezneneHye. 3akoH 0OJIbIINX YHCE

Clay4yallHas  BEIWYHUHA!
BEPOSATHOCTEM,
YHCIIOBBIE

IIJIOTHOCTH

byHKIHS
XapaKTePUCTUKU

8.4

9 OCHOBHEIE
Toueunrnie

IIOHATHUA
u HHTCPBAJIbHBIC
KOPPCIINMOHHOI'O aHaJIn3a

MaTeMaTUYECKON
OLICHKU

CTATUCTHKH.
OJIEMEHTHI

[2-4,6,7]

10. PacueTrHo-rpadpuyeckasi pabora
He npenycMoTpena y4eOHbIM MJIaHOM

11. KypcoBas padora
He mpexycMoTpena y4eOHBIM TJIaHOM

12. KypcoBoii npoeKkT
He npenycMoTpeH yueOHbBIM MJIAaHOM

13 (I)OHII OLCHOYHBIX CPEACTB AJIdA IPOBECACHUA HpOMe)I(yTO‘IHOﬁ aTrecranmmn

00y4aIuxcs Mno JUCUUIINHE (MOIYJIIO)

YpoBens ocBoeHust kommnerenuun YK-1

HNunekc DopmyIIHUpPOBKA:
YK-1 CrniocobeH ocylecTBIATh MOMCK, KpUTUUECKUI aHAJIN3 U CUHTE3
uHpOpMaLKK, TPUMEHATh CUCTEMHBIHN MOIXO Ul PEeLIeHUs
IIOCTaBJICHHBIX 33]1a4
Crynenu YpOBHEU OTnuuuTenbHble NPU3HAKU TexHomornu CpencrtBa u
OCBOCHUS (hopMupoBaHUs TEXHOJIOTHH
KOMIIETEHIINH OLICHKH
1 cemectp
IToporosslii 3HaeT: npuHUMNBL  pemeHus | Jlexnuwm, Pemenne 3amau
(YHOBHGTBOpHTeHLHLIﬁ) 3a1a4 AHAJIMTUYECKON NpaKTHYECKUEC B paMKax
TCOMETPUY,  JMHEHHOW U | 3amsatus, CPC | mpOMEXYTOUHOM
BEKTOPHOM anreOpshl. " HWTOrOBOIA
Ymeer: COOTHOCHTD ATTECTALIN.
MaTeMaTH4ECKHE 3a/1a4u TecTupoBaHKe.
AHAJINTUYECKOU TE€OMETPUH, JK3aMeH.
JIMHEWHOU U BEKTOPHOMI
anreOpsl ¢ 3a7ayaMuM = B
npodecCuoHATBHON
NEeATEIbHOCTH.
Bnaneer: HaBblkamMu pabOTHI C
UH(POPMAIIMOHHBIMU
UCTOYHUKAMU  JUISI  pelICHUs
MaTeMaTHYECKUX 3a1a4
AHAJTUTUYECKON reOMETPUH,
JIMHEWHOU 51 BEKTOPHOMN

anreOpsbl.




[IpoaBuHYTHIN
(xopor10)

3HaeT: MPUHLMIBl  PELICHUS
3a7a4 aHATUTHYECKOM
reOMETPUH, JIMHEWHOMI u
BEKTOPHOW anreOpbl U 00JIacTh
UX MPUMEHEHHUS.

YMeer: COOTHOCUTh U YaCTUYHO
pelaTh MaTeMaTH4YEeCKUE 3aJjauu
aHAJTUTUYECKON reOMETPHH,
JIMHEHOM u BEKTOPHOI
anreopsl B pamKax
npodeccrnoHabHOI
NESITEIbHOCTH.

Bnaneer: HaBblkamMu paboOTHI C
MH(GOPMaLIMOHHBIMU
UCTOYHUKAMHU M pelleHHs
MaTeMaTHYECKUX 3a1a4
AHAITMTUYECKON reOMETPUH,
JIMHEHHON u BEKTOPHOMI
anreopsl.

Bricokwnii
(oTIMYHO)

3HaeT: MeTOoAbl aHajuu3a u
BbIOOpa MaTeMaTH4eCKOro
pelIeHns 3a1a4 aHATUTHYECKOU
TeOMETPHH, JTUHENHHOU U
BEKTOPHOW anreOpbl W 00JIaCTh
UX IPUMEHEHMS;

VYmeer: BbIOMpATh u
HCII0JIb30BATh pemeHus
MaTeMaTHYeCKUX 3a1a4
AHAITMTUYECKON reoOMETpUH,
JINHEMHOMN 5 BEKTOPHOMN
anreOpsl I pelIeHUs 3a/1a4d B
pamKax npogeccuoHaTbHON
NeSITeNIbHOCTH;

Bnaneer: HaBblkamMu paboOThI C
MH(}OPMALIMOHHBIMU
UCTOYHHMKAMHU,  pelIeHUs |
HCIIOJIb30BAHUS 3aKOHOB
aHAJTUTUYECKON TE€OMETPHH,
JIMHEWHOU U BEKTOPHOMN
anreOpbl B MpodeccuoHanbHOM
JIeSITEIbHOCTH.

2,3 ceMecTphl

[Toporosbiii
(YAOBIETBOPUTEIHHBIN)

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

YwMmeer: COOTHOCHUTH
MaTeMaTHIECKHE 3aJ1a9u
muddepeHIaTbLHOTO

HCUYHCJIICHUSA U MHTCTPHUPOBAHUA

Jlexium,
MIPAKTUICCKHE
3ansTus, CPC

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




c 3aauaMu B
podecCHOHABLHOM
NeSITeITbHOCTH; COOTHOCHTH
3aJjaul TCOPHH BEPOSTHOCTU H
MaTeMaTHYECKOW CTATHCTUKU C
3aa4aMu B podeccrnoHalbHON
JeSITeITbHOCTH

Brnaneer: HaBbikamu pabOTHI C
WH(POPMALIMOHHBIMH
UCTOYHUKAMHU JUISL  PELICHUS
3amay nuddepeHInanbHOTO
UCYHCIICHUS u
WHTECTPUPOBAHMs;,  HaBBIKAMHU
paboTel ¢ WHPOPMAITMOHHBIMU
UCTOYHUKAMHU JUISL  PEUICHUs
3aJja4 TCOPHH BEPOSTHOCTU W
MaTEeMaTHYECKON CTAaTHCTUKU

IIponBUHYTBII
(xopor0)

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

YMeeT: COOTHOCUTDh U YaCTUYHO
pemiaTth MaTeMaTH4ecKue
3amaun U epeHIHaTBEHOTO
WCYMCTICHUS U MHTETPUPOBAHMUS
B paMKax MpodeccrnoHalIbHOMI
JeSTEIbHOCTH; COOTHOCHTb H
YaCTUYHO pemaThb
MaTeMaTH4eCcKue 3a/1a4u
TEOPHUH BEPOSTHOCTH "
MaTEeMaTHUYeCKON CTaTUCTUKHU B
pamKax npogeccuoHaTbHON
JeSITeTbHOCTH

Brnaneer: HaBbIKamMu paboOTHI C
MH(OPMaLMOHHBIMU
UCTOYHUKAMU U pelICHHUS
MaTeMaTHYECKUX 3amad
g epeHIaIbLHOro
WCUUCIICHUS "
WHTETPUPOBAHUS,  HABBIKAMH
paboTel ¢ WHOOPMAITMOHHBIMH
UCTOYHUKAMU U pCUICHHS
MaTeMaTHYECKUX 3a7ad TEOPHUU
BEPOSTHOCTH u
MaTeMaTHYECKOW CTAaTHCTUKU

Bricokuit
(oTIMYHO)

3HaeT: MeETOAbl aHalm3a u
BEIOOpA MaTEMAaTHYECKOTO
pelIeHus 3a1a4




nuddepeHIaIbHOTO
WCUYUCIICHUS U MHTETPUPOBAHUS
U 007acTh HX NPUMEHCHUS;
METOJIbI aHaiM3a U BbIOOpA
MaTeMaTH4eCKOro pelieHus
3a71a4  TEOPUU  BEPOSITHOCTH,
MaTeMaTH4YeCKOW CTATHCTUKH U
00J1aCTh X PUMEHEHUS

YmMmeer: BBIOMpATh u
UCIOJIb30BATh pereHus
MaTeMaTHYECKUX 3amad
Qg QepeHInaIbHOro

HCUUCIIEHUS U UHTErPUPOBAHMUS
JUI peIleHus 3aJjad B paMKax
npodecCuoHAITbHON
NESTeNIbHOCTH;  BBIOMpAaTh U
UCIOJb30BATh 3a7ayd TEOPUHU
BEPOSITHOCTH M MAaTEeMaTUYECKOM
CTaTUCTHKH JUTSI PEIICHHS 3a/1a4
B paMKax HpodeccuoHaIbHOM
TSI TeTbHOCTH

Bnaneer: HaBblkamMu paboOThl C
UH(POPMAIIMOHHBIMH
UCTOYHHUKAMH,  pELICHUS U
WCTIOJIH30BAHUS 3aKOHOB
muddepeHIHaIbHOTO
WCYUCIICHUS U WHTETPUPOBAHMS
B npogeccuoHaIbHON
NeSITeTbHOCTH; HaBBIKAMHU
paboTbl ¢ HMHPOPMALMOHHBIMU
WUCTOYHUKAMH,  PCIICHHS |
UCIOJIb30BAHUSA JJIEMEHTOB
TEOPHH BEPOSTHOCTH "
MaTeMaTHUYeCKOM CTaTUCTUKU B
npo¢ecCuoHaNIbHON
JeSITebHOCTH

Jns onienku ocBoenust komnereHuuil YK-1 ycranoBieHsl

nopozoeuiii yposers. 30-59 6amnoB npu ACT-TecTupoBaHNM, OTBET HAa TEOPETHUECKUI BOIPOC,
He TpeOyIoLuii 10Ka3aTeabCcTBa

npoosunymulii yposenv. 60-79 OamnoB mpu ACT-TecTHpOBaHHMU, OTBET HA TEOPETUUYECKUIN
BOTIPOC, HE TPEOYIOIIHIA JOKa3aTeNbCTBA, PEIICHHUE 3a]a91

svicokuti ypogens. 80-100 OGamnoB mpu ACT-TecTHpoBaHUHM, OTBET C JIOKa3aTeIbCTBOM Ha
TEOPETUIECKHIA BOTIPOC, pEIICHUE 3a/1a9n

Bonpocs! 1151 3k3amMeHa (1 cemectp)
1.  BekTop, AnMHA BEKTOpa, KOJJIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI, PABHBIE BEKTODBI,
CBOOOJHBIN BEKTOP — ONPEICNCHHS U IPUMEPHI
2. JluHeiHbIE ONEpALMM HAJI BEKTOPAMH — ONPEIEICHUS U IPUMEPHI, CBOMCTBA ONEPALIN




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.

40.

bazuc — onpenenenue u npumep

Teopema o pa3nokeHuu BEKTopa mo 0azucy

JluneiiHble onepanuu Haj BEKTOpaMHU B KOOPAUHATAX

JexapToBa, NoJspHas U MWIMHIPUYECKAsk CUCTEMbl KOOPAMHAT

Koopaunatsl BekTopa, y KOTOPOTO 3a/1aHbl HA4aJlo U KOHEIl

Jlenenue oTpe3ka B 3alaHHOM OTHOILICHUU

Hampasinsromuye KOCUHYChl BEKTOpA U MPOEKIUU BEKTOPA HA KOOPIMHATHBIE OCH
CkansipHO€ ITPOU3BENEHNE BEKTOPOB — OIIPEIEIICHUE U OCHOBHBIE CBOIMCTBA

BolpaskeHue ckansipHOTro NpOU3BEIEHHS Yepe3 KOOPAUHATHI BEKTOPOB-COMHOXKUTEIEH
@opMyJbl U1 BBIYMCIEHUS PACCTOSIHUS MEKIYy TOUKAMHU U yTJIa MEXAY BEKTOpaMU
BekTopHoe nmpousBeieHue — onpeneieHne U o0Ime cBoicTBa. [Ipu3HaK KOMTHHEAPHOCTH
BEKTOPOB

CMmemanHoe mpou3BeleHHE — ompeaeleHue U obmmue  cBoiictBa. IlpusHax
KOMIUIAHAPHOCTH BEKTOPOB

[TosryunTh BEKTOPHOE YpaBHEHHE IIJIOCKOCTH

[ToryunTh BEKTOPHOE YpaBHEHHE IJIOCKOCTH, MPOXOASIIEH Yepe3 TPU 3a/JaHHbIE TOUKH
Teopema 0 KOOpAMHATAX BEKTOPA, HOPMAIBLHOTO K TNIOCKOCTH

[TomyunTs mapaMeTpUueCcKOe YpaBHEHHE MPSAMO Ha TUIOCKOCTH

[TomyunTh KaHOHMYECKOE YpaBHEHHE MPSAMO Ha TUIOCKOCTH

[TomyuuTs ypaBHEHHUE MPSMOIl B OTpE3Kax

Teopembl 0 KOOpAMHATAX BEKTOPOB, MEPIEHAUKYISIPHOIO U HAIIPABIIAIOIIETO IS IPSAMOM
HAa IIOCKOCTH

Teopema o npu3HaKe NapaieIbHOCTH MPSIMBIX Ha TIOCKOCTH

[TomyunTh BEKTOPHOE U MapaMeTPUIECKOe YPaBHEHUS MPSIMOI B TPOCTPAHCTBE

[TomyunTh KaHOHMYECKHUE YPABHEHUS MPSIMOI B IPOCTPAHCTBE

DJUUIC — onpeielieHne U OCHOBHBIE CBOMCTBA

DoKaIbHOE CBOMCTBO JJIIUIICA

Teopema 0 CBOKCTBE AUPEKTPUC ILTUTICA

®dokagbHOE CBOMCTBO TUIEPOOIIBI, CBOUCTBO JUPEKTPHUC TUIIEPOOITHI

Teopema o cBOMCTBE aCUMITOT TMIIEPOOIIBI

[TapaGosna — onpesiesieHne U OCHOBHBIE CBOMCTBA

Teopema 00 SKCIEHTPUCUTETE MTapabOIIbI

OO01re NoHATHS O IOBEPXHOCTSIX BpallleHus

[ToBepXHOCTH BTOPOTO MOPSI/IKA: IPUBECTH MIPUMEP € pa300pOM CBOUCTB

OO0111e MOHATUS O IMINHAPHUYECKUX MOBEPXHOCTAX

Martpuna — 1ath onpezeneHue U npuBecTy npumep. JInHelHbple onepauuun HaJ MaTpULIAMHU
— OIpefeNeHus, CBOWCTBA, NMpUMEPHL. TpaHCIOHMPOBAHME MATPHUIBI — OIPEAEICHUE,
npuMep

Onpenenurens KBagpaTHOM MaTpHIbl MPOM3BOJIBHOIO TOpsAKa — JaTh ONPEIEIICHUE,
IIPUBECTH NIPUMEP BBIUUCIIEHMSI YEPE3 PA3JIOKEHUE 110 IEPBO CTPOKE

ChopmynupoBath 0€3 T0Ka3aTeIbCTBA CICAYIONINE TEOPEMBI:

- 00 ompenenuTene TPAaHCIIOHUPOBAHHOM MaTPHIIbI,

- 0 IEPECTAHOBKE CTPOK B OINPENEIUTEIE,

- 0 Pa3JI0’KEHUN OTPEACITUTENS TI0 MPON3BOIBLHOM CTPOKE (CTOIOITY)

O6u1me cBoiicTBa onpeaeuTenei

Bekrop-cronben, nuHelHas KOMOMHAIMs BEKTOP-CTOJIOIOB, MOHATUS O JIMHEHHOMN
3aBHCHUMOCTH U HE3aBHCUMOCTH CHCTEMBbI BEKTOP-CTOJIOLI0B

MuHop NpOM3BONBHOIO MOpsiAka (ompeneneHue, mnpumep). basucHelii  MUHOpP
(onpenenenue, npumep). Panr matpunsl (onpeaenenue, npumep). ChopmynupoBath 0e3
JI0Ka3aTeNIbCTBA TEOPEMY O paHT€ MaTPHUIIBL.
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LCoNoOAWN
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CONPONRDONPOOONDUTTAWNEO

Cucrema nuHelHbIX anreOpamueckux ypaBHeHuit (CJIAY), wmarpuma CJIAY wu
pacmmpennas matpuna CJIAY — onpenenenus u npuMepsl.

Teopema Kponekepa-Kanemm

[TpaBuno Kpamepa

YMHOXEHUE MaTpUL] — OIIPEEIICHUE, CBOMCTBA OIIEPALIMH, IPUMED

OOparHas MmaTtpuna — onpeneneHue. CBoMCTBa oInepanuu  OOpalieHUs] MaTpULbL.
CdopmynupoBaTh 6€3 10Ka3aTeabCTBa TeOpeMy 00 0OpaTHON MaTpuIe

CoOcTBeHHbIE BEKTOPBI U COOCTBEHHBIE YHCIIA KBAIPATHOW MaTPHILIbI

Anrebpanueckass (opMa KOMIUJIEKCHOIO 4YHCIa; apU(QMETHYEeCKHe OIepalud Haj
KOMILJIEKCHBIMHU YUCJIAaMH, IPEICTABICHHBIMH B anredpanyeckoi opme
Tpuronomerpuyeckas popma KOMIUIEKCHOTO YUCIIA; YMHOXKEHHE, €JICHUE U BO3BEJICHHE B
CTENEHb KOMIIJIEKCHBIX YHCEJI, IIPEACTaBIECHHBIX B TPUTOHOMETPUUECKON (hopme
M3BneueHre KOpHS CTETEHU N U3 KOMITJIEKCHOTO YUCIia

UYucnosas ¢pynkuus. CBOMCTBA YUCIOBBIX (PYHKIIUI

[Ipenen pyHkuMM B TOUKE

HenpepsiBHOCTh QyHKITNEN B Touke. Kitaccudukamms Touek pa3pbiBa

Teopema 0 IepBOM 3aMedaTeIbHOM IIpeJIeNie U CIACICTBHS U3 Hed

Teopema 0 BTOPOM 3aMeyaTeIbHOM IPEJeNie U CIECTBUS U3 Heé

OKBHUBaJICHTHbIE (DYHKIIMU, UX IPUMEHEHUE [Tl BBIUUCIICHUS MPEIETIOB

Bonpocsl ai1s 3a4era
(2 cemecTtp)
[TponsBonHas GpyHKIMH B TOUKe: onpeneneHue, npuMepbl Oynkuus, nuddepeHnupyemas
B TOYKE: ONpeeIeHHUE
Teopema o ipousBoaHON auddepeHnnpyemoit GyHKIun
Teopema o HenpepbIBHOCTH AU epeHInpyeMoit GyHKIUU
['eomeTpHuuecKkuii CMBICIT MPOU3BOAHON 1 auddepennnana
[Tpou3BoiHBIE BTOPOrO U 00JI€€ BEICOKUX MOPSAIKOB
[Tpou3BoHast CyMMBI, TPOU3BEACHUS U YACTHOTO AU PepeHupyeMbIX QyHKIUI
[TpousBoHas 0OpaTHOH PyHKIMH
[Tpou3BogHas CIOKHON QYHKIIMU
Teopema ®epma u TeopeMa Poms
Teopema Komm n Teopema Jlarpansxka
[Tpasuna Jlonutans mis neonpenenennoctei [0/0] u [oo/oo]
[IpencraBnenne pyHKIMU ¢ TOMOIIBIO hopmynsl Teimopa
[Tpr3Hak MOHOTOHHOCTH (PYHKIMH
OKcTpeMyM (pyHKINHU: ONpeiesieHue U IpUMep
Heob6xonumele ycinoBus s3kcTpeMyma (pyHKIIMH OTHONM NEepeMEeHHOMN
JloctaTouHble YCIOBUS KCTpeMyMa (QYHKIIMH OJHOM IepeMEHHOM
JlocTatouHble ycI0BUs SKCTpeMyMa JUlsl QYHKIMH, UMEIOILEH BTOPYIO IPOU3BOJHYIO
BoinyknocTs pyHKIMM BBepx (BHM3). Touku neperuda
Heo6xoanMeble ycaoBusl HATM4Ks TOYKH Ieperuoda
JlocraTouHble yCIIOBUSI HAJIMYMS TOYKHU Heperuda
HaxsonHbIe ¥ BepTHKaIbHbIE aCUMIITOTHI Tpaduka QyHKIUU
I'paduk PpyHKINU ABYX MEpEMEHHBIX, OKPECTHOCTh TOUKH Ha KOOPJAWHATHON MJIOCKOCTH
[Tpenen GpyHKIMU IBYX EPEMEHHBIX, HENIPEPHIBHOCTH (PYHKIIMHU JIBYX NEPEMEHHBIX
[TonHOE M YacTHOE MpUpPALIEHUS, YACTHbIE TPONU3BOAHbBIE
Huddepenuupyemast pyHKIUSA 1BYX HEPEMEHHBIX
Teopema 0 IpOU3BOJHOMN CIIOKHON (DYHKIIUH JIBYX IT€PEMEHHBIX
I'paguieHT 1 IpON3BOAHAS 110 HAIPABIECHUIO
OKcTpeMyM (pYHKIHHU ABYX MEPEMEHHBIX, HEOOXOIUMBbIE YCIOBUS AKCTpEMyMa
JlocTaTtouHble ycia0BUs SKCTpeMyMa (PYHKIIUH JIBYX MEPEMEHHBIX
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[TepBooOpazHast GyHKINHU, HEOTIPEIEICHHBIH HHTErpall
Teopema 0 MHOKECTBE TIEPBOOOPA3HBIX (DYHKITMH
OO0mrme cBoiicTBa HEONPEIECIEHHOTO HHTETrpalla, OCHOBHBIE TAOIMYHBIE TIEPBOOOpa3HbIE
3amMeHa epeMeHHON B HEONPEAEICHHOM UHTerpae
WHTerpupoBanue 1Mo 4acTsM JJIsl HEONPEAEICHHOTO HHTETpajia
OnpezneneHHbI HHTETpaj, FEOMETPUUECKUI CMBICI OIIPEEIEHHOI0 HHTErpaa
®opmyna Hetotona-JleiiOnuma
3amMeHa NepeMEeHHOM! B OIpeIe]IECHHOM UHTErpaie
WuTerpupoBaHue Mo 4acTsM sl ONPeAeICHHOTO HHTEeTpasia
HecoOcTBeHHBIE MHTErpaJIbl: TPUMEPBI CXOIAIIETOC M PACXOAIIEr0Cs MHTErpaloB
OmnpeneneHne U TeOMETPUYECKUI CMBICI IBOITHOIO HHTErpaia
Omnpenenenue 1 npuMep MOBTOPHOTO UHTErpaja
BeIpaxxeHue A1BOMHOI0O MHTETpaa Yepe3 OBTOPHbIN
3aMeHa epeMEHHBIX B IBOMHOM HHTErpaje
Omnpenenenre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTETpajIa Mo JUIMHE TyTH
OmnpeneneHne 1 OCHOBHbIE CBOMCTBA KPUBOJUHEHHOI0 HHTErpaja 1o KOOpAUHaTam
®opmyina ['puna
Heo6xoanuMble ¥ JOCTaTOUHBIE YCIOBHUS HE3aBUCUMOCTH KPHBOJIMHEHHOIO MHTErpajia oT
IyTH UHTETPUPOBAHUS
CkansipHO€ U BEKTOPHOE I10JIs1 — ONPEIEICHUS U IPUMEPbI
Potop BekTOopHOTrO MONA — ompeneneHue u npumep. LIMpKymsSus BEKTOPHOTO MO —
onpenenenue. [loreHuanbHOE BEKTOPHOE M0JI€, IPU3HAK OTEHIIUAIBHOCTH
JluBepreHIysl BEKTOPHOTO TOJsl — ompexaeseHue, npumep. [IoTOK BEKTOPHOTO MO —
onpenenenue. ConeHouJalIbHOE BEKTOPHOE T10J1€, IPU3HAK COJICHOM1aIbHOCTH
®opmyisl ["aycca-Octporpanckoro u Ctokca

(3 cemecTtp)
HuddepenunansHoe ypaBHEHUE, TOPAIOK TP (HEepEeHINATFHOTO YPAaBHEHHS: ONPEACTICHHS
U IPUMEpPHI
OOmiee pewmeHue M oOmMI HMHTerpan AUQPQPEpeHInanbHOIO YpaBHEHUsS, HadyalbHbIE
YCIIOBHS, YaCTOE PEIICHUE U YaCTHBIA MHTErpall: ONpeIeIeHus
YpaBHEHUS IEPBOTO TOPSIZIKA C pa3AeISIONIMMUCS TIEPEMEHHBIMA
OnHOpOIHBIE YpaBHEHUS MIEPBOTO MOPsIKA

A
Perrenne aMHEHHOrO ypaBHEHHS TIEPBOTO MOPSIKA YVHEI~TCS vetonom BapHaIuu
MIPOU3BOJIBHOM NTOCTOSIHHOM
Ycnosue JIMHENHON HE3aBUCUMOCTH YaCTHBIX peleHuni YpaBHEHUS

SACI G

Teopema 06 00I1EM PEIIEHUU YPABHEHUS RO EFIRAC

Teopema 06 oO11ieM pelieHnH ypaBHEHUs AP

[Monyuuts 0OIIEE pENIEHUE YPaBHEHHMS SAASEISEE= ¢ 5y Ciydast

JEUCTBUTEIIHLHBIX HEPaBHBIX KOpHCfI XapaKTCPUCTHICCKOT'O YPABHCHUA
-~ ~

[TonyuuTs o0IIEE peneHrne ypaBHEHUS ¢ JuIst ciryyast paBHBIX
JeCTBUTENBHBIX KOPHEH XapaKTePUCTHUECKOTO YPABHEHHS
_~ -

[MonyuuThs O0OIIEe pEIIEHUE YpaBHEHHUS ¢ s cioydas
KOMILIEKCHBIX KOPHEH XapaKTepHUCTUYECKOTO YPaBHEHHS

, —~
Penrenne  ypaBHEHUS Q@FE= " \crof0M HEONPENEICHHBIX
K03 (HULIHEHTOB

Pemenue cuctem nuddepeHIInaibHbIX ypaBHEHHIMA
o n —
Pemenue ypaBHeHu# B y?=f(>9
Pemenue ypaBHEHUiA, HE COJCPIKAIIMX B IBHOM BHUJIC HCKOMYIO () YHKITHIO
Pemienue ypaBHeHUiA, He COJCPIKAIIMX B IBHOM BHJIE HE3aBUCHMYIO IEPEMEHHYIO
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CnyuaitHoe coOBITHE, 3JEMEHTapHOe COOBITHE (HMCXOJ), MHOXKECTBO BCEX BO3MOXHBIX
MCX0J10B (ITPOCTPAHCTBO JIEMEHTAPHBIX COOBITHI): OTIPEIECTICHUS U TTPUMEPHI
[IpousBenenue, cymma, pa3sHOCTb CIYYaWHBIX COOBITHH, MPOTHBOIOJOXKHOE COOBITHE:
ONpENIETCHUS U IPUMEPDI

HecoBmecTumble ciydaiiHble COOBITHSI, IOJHAs Tpylna COOBITHM: ONpeAencHus u
IpUMEPBI

Kiaccuueckast BEpOsITHOCTD, IPUMED BBIYMCIEHUS KJIACCUUECKOM BEPOATHOCTU
['eomeTpuueckas BEpOATHOCTb, IPUMEP BBIYUCICHUS TEOMETPUUECKON BEPOSITHOCTH
AKCHOMBI Teopuu BepoaTHOCTEW. CleACTBUSI U3 aKCHOM

Teopema ci0xeHus BEPOSITHOCTEN

Teopema yMHOXKEHHUS BEPOSTHOCTEN

dopMyina moaHOM BepoATHOCTH U Ghopmy:asl baiieca

[TocnenoBarenbHOCTh UCHIBITAHUM 10 cXxeMe bepHysun: onpeaeneHrue u npumMep

®opmyibl bepnynnu

JlokanmpHass W UWHTErpaibHas Teopembl MyaBpa-Jlammaca (chopmymnupoBats  0e3
JI0Ka3aTeNbCTBA)

CnyuaiiHas BenuuuHa: ompeneneHue u npumep. DyHKUMA pacnpeleneHust CilydailHoM
BEJIMYMHBI

OO0mmue croiicTBa (QYHKIIMU paclpeesiCHUs CIIy9ailHON BETMIMHBI

JluckpeTHas ciiyJaiiHas BeTUYMHA U €€ PYHKIUS pacipeiesieHus

HenpepoiBHast cnyvaifHas BenwmuumHa © ee (yHKOuMs pacnpeaeneHus. [I1oTHOCTB
BEPOSITHOCTEN U €€ OCHOBHBIE CBOMCTBA

MareMaTtnueckoe 0’KMIaHNE CIIy9alHOW BEJIMYUHBL: ONIPECIICHUE, CBOMCTBA
MareMaTtuyeckoe 0’KHIaHHE CIy4allHOW BEJIMYUHBIL: ONPEAEIICHHE, CBOMCTBA

Jucnepcus ciiydyailHOM BEJTMYUHBL: ONIPENEIEHNE, CBOMCTBA

HopmanbHo pacnpeneneHHas ciaydyaiiHas BEJIMUMHA BEPOSITHOCTh MOIAIaHUsI HOPMaIbHOU
CIIy4allHOM BEJIMYMHBI B 3a1aHHBIA NHTEPBAI

I'enepanbHas COBOKYMHOCTb, BHIOOPKA; BHIOOpOUHAs CPEAHsISl U BHIOOpOYHAS JUCTIEPCHUS;
JIOBEpUTENbHBINA HHTEPBAI U JOBEPUTENIbHASI BEPOSITHOCTh

KoppensuonHoe nose, k03 GpuineHT Koppensuuu, npsiMas perpeccuu

OmpeneneHne W TpUMEP YHUCIOBOro psiga. Cxonasmuics W pacXOASIIMics psa —
OIIpeEIICHNUS U IIPUMEPDI

Heo6xomuMblii mpu3HaK CXOJUMOCTH YHCIOBOrO psna. OOmme CBOWCTBA CXOISIIUXCS
psnoB

[Ipu3Hak cpaBHEHUS JUIsl 3HAKOTIOJIOXKHUTENBHBIX PSIOB

ITpusnak [lanambepa

[Ipu3nak Konm

WHTerpanbHblil IPU3HAK CXOIUMOCTH

[Tpuznax JleiOuuia

Omnpenenenue 1 npuMep abCOIMIOTHO CXOJAIIErocs psaa

Omnpenenenue U npuMep QyHKIMOHAIBHOIO psijia

Crenennoii psa. Paguyc cXxoauMocTi CTENIEHHOTO psaa

Psan Teitnopa. Psaast Teisiopa OCHOBHBIX 3JIeMEHTapHbBIX (PyHKINN

Tpuronomerpuueckuii pax Oypee

TecroBble 3a1aHus 110 JUCHUILIMHE
BEKTOPHAS AJITEBPA U AHAJIMTUYECKASA TEOMETPUA

Hanbr koopauHatel Touek A1(0;3;2), A2(-1;3;6), As(-2;4;2), A4(0;5;4).. N3BecTHO, YTO

otpe3ku A1Az, A1As, A1A4 ABISIOTCS CMEXHBIMU peOpaMu napajuienenumnena. TpeOyercs HalTu:
1) nmuny pedpa A1Az;



2) yroa mexay peopamu AijA; u AjAsz;
3) mIomaas rpaHu, coaepskaiieii BepirHbl A, Az, Az ;
4) o00beM mapauieseuIeaa;
5) ypaBHEHHE IPSIMOM, IPOXOAAIIEH Yepe3 BepIinHy A; BIOJb UArOHAIHN MapaulesIeuIeaa;
6) ypaBHeHHe TUIOCKOCTH A1ALA3;
7) yroa mexay peopom AijA4 1 rpaHbio, coaeprkaiieii Bepiuasl Ag,Ap,Ag;
8) paccrosiHue OT BepiuHbl A4 10 TIocKocTH Ap,Az,As.
BBITIOJTHUTE YepTexK.

OJIEMEHTDLI AJII'EBPBI

Pemnth cucremy TMHEMHBIX ypaBHEHUH MeToI0M ["aycca.
X1 HXo+X3tXatX5=5, 2X1-Xo+3X3=4, 5Xo+6X3+Xs=11.

Jns  pgaHHOM MaTpuibl A TMOCTPOUTH OOpPaTHYIO MAaTpHILy Al Brmonnuts IIPOBEPKY

ATONNE.
3 2 1
A=2 3 1
2 1 1

BBEJIEHUE B MATEMATUYECKUI AHAJIN3

HccnenoBath Ha HeNpepbIBHOCTD PyHKIuMIO Y = f(X), HalWTH TOYKM pa3pbiBa U ONPEICITUTD
ux pon. [TocTpouts cxemaTuueckuii rpa@uk GyHKIHH.

(2x*+3)/5 mpn  xe(- oo, 1;
f(x) = 6 — 5x mpu X € (1, 3);
X—3 npu X €[3, +o).

JINOOEPEHIIMAJILHOE NCUNCJIEHUE ®YHKIIAN O{HOU TTEPEMEHHON
1 DJIEMEHTBI JUPOEPEHITMAJIEHON TEOMETPUN

Toctponts rpaduk yrkimn S GEY > ycnonp3ys 06wy CXeMy HCCIIEI0BaHHS
(GYHKIIH.

CocTaBUTh ypaBHEHHE KacaTeJIbHOW M HOpMalu K rpaduKy KpuUBOM =1 =C_ac 3 Y

TOYKE, JJI1 KOTOPOU to=—2/3, [TocTpouts rpaduky KpUBO, KacaTeaIbHONH U HOpMAJIH.
JINODEPEHIIUAILHOE UCUYUCJIEHUE ®YHKIMIT MHOI'MX ITEPEMEHHBIX
Hano ckansiproe none U = u(x,y). Tpebyercs:
1) cocTaBuTh ypaBHEHUE JIMHUH YPOBHS U = C M TOCTPOUTH ITY JINHUIO;

2) B TOUKE A HAWTHU rPaJUEHT U IPOU3BOJHYIO 110 HANPABICHUIO BEKTOpa AB;

3) B TOYKe A MMOCTPOUTDH KACATCIIbHYIO U HOPMAJIb K JIMHUHW YPOBHS, IMOJTYYUB UX YPABHCHUS.
u=x?+ 4y* + 4x + 4y,C=13, A1, -2), B(2, 4).

UHTEI'PAJIBHOE UCUMCJEHUE ®VHKLNN OJJHON IEPEMEHHOM



1) Borumcuts miommans GUrypsl, orpasmdeHHol mamsivu y = 1/(1 + x%) |y = X4/2.
2) Bb4uciuTh JUTUHBI IyT KPUBBIX, 3aJaHHBIX CIICAYIOIIUME YPaBHEHUSIMU
y = x2/4 - 0,5Inx, 1<x<2.

JNODEPEHIIMAJIbHBIE YPABHEHU A

1) Haiitu o61mee pemenue quddepeHnaibHOT0 YpaBHEHHS Xy'-2y = x%e”.

2) Haiitn vactHoe pemenue auddepeHInaaIbHOTO YpaBHCHHS y"-9y:e'2x; YIIOBJIETBOPSIOIIEE
3aaHHBIM HadaabHbIM yenoBusM Y(0)=0,  y'(0)=0.

3) Haiitu ¢ mnOMOIIBIO XapPaKTEPUCTHUECKOTO YpaBHEHHsS oOOIIee pEIICHHE CHCTEMbI
muddepeHIaTBFHBIX YpaBHEHUH Xp'+X1-3X2=0, Xo'-2%1=0.

UMCJIOBBIE 1 ®YHKIIMOHAJIbHBIE PA/IbI

><
1) Pa3noxute QyHKITUIO @:72 B PSIZI IIO CTEIEHSM X .

2) Pasnoxuts ¢pynkmuio T =€™ B psig ®dypre B ykazaHHoM uHTepBaie (-2,2). [loctpouts
rpaduk 3Toi GyHKIMK U TpaduK CyMMBI IOJIydeHHOTO psiga Dyphbe.

KPATHBIE Y KPMBOJIMHEHBIE MHTETPAJIBI

1) C momomipi0 JBOWHOTO HMHTErpaja HaTu oO0beM Tena, OTPaHMYEHHOTO MOBEPXHOCTSMH,

YpPaBHEHUS KOTOPBIX 3a4aHBI. T — o = —= =T
L
3ajaHHOW JIMHUK L— oTpe3ok npsmoit, ot Touku (0;0) no (7;27).

3) Jlano ckansproe moje ST HKY i pekTOpHOE Moje TR Itk .
HalTH grad U, dlva u rOt a B TOUKE M(lZ:D.

2) BblYMCINTH KPUBOJHMHEHHBIM WHTErpajl BTOPOTO poja BJIOJIb

TEOPUS BEPOSATHOCTEN U MATEMATHYECKAS CTATUCTHUKA

1) Tpu cTpenka CTPENSIOT MO LeETH. BeposSTHOCTH mMomajaHusl B Lelb HEPBBIM, BTOPHIM, U
TPETBUM CTpeNKOM paBHbl cooTBeTcTBEHHO 0.7, 0.8 u 0.9 . Onpenenutb BEpOATHOCTh, YTO B
1eJ1b [10Na/1aeT TOJIbKO OJUH U3 CTPEJIKOB.

2) JIBa aBTOMara MpPOM3BOJAT OJMHAKOBbIE JeTanau. [IpoM3BOANUTENBHOCTH MEPBOr0 aBTOMATa
BJBO€ OoJibllle MPOU3BOAUTENBHOCTU BTOpOro. IlepBuiii aBTOMar mpousBoauT 60% neraneit
OTJIMYHOI'O KauecTBa, a BTopoil — 84%. Haynauy B3sAras netanp oka3agach OTIIMYHOIO KavyecTBa.
HaiiTu BepossTHOCTH TOTO, YTO 3TA JETallb IPOU3BE/IEHA IIEPBBHIM ABTOMATOM.

3) [dnsa cnyvaifHol BenMuMHBI X MOCTPOUTH PsiAA pacnpeneiaeHus U (QYHKIMIO pacHpeeseHHs.
Haiitn ee marematrmyeckoe OXuIaHUE, AUCIEPCHIO, HAYAJIbHBIH MOMEHT BTOPOTO IOPSIKA H
TPETUHN LEHTPAJIbHBI MOMEHT:

Crpenok nemnaer mo MuileHd 3 BbICTpena. BepoATHOCTh momagaHus B MULIEHb MPU KaKJIOM
BeicTpesie paBHa 0.3. CinyyaiiHas BenuyuHa X — YUCIIO MOMAJaHUI B MUILICHb.

3) Jlns cnyuaitHoit BenuumHbl X ¢ 3aqanHoN (QyHKIMeH pacnpeaenenus F(X) TpeOyercst HailTu: a)
IUIOTHOCTh BEPOATHOCTH; 0) MaTeMaTHUECKOe OXHJAHHE U TUCIIEPCHIO; B) MOCTPOUTH TpapuKu
(GYHKIIMY pacipeesieHns U TUIOTHOCTH BEPOSATHOCTH CITy4alHON BEIUUYUHBI X:

0 mpu X<-1
F(x) = x+1)2 mpm -1<x<1
1 mpu X>1



14. O6pa3oBaTe/ibHbI€ TEXHOJOTHH

[IpenycMOTpeHO 4YTEHHME JEKUUMKA C NPUMEHEHHEM MYJIbTUMEIUNHBIX TEXHOJOTHIA,
MPOBEJICHNE MHTEPAKTUBHBIX MPAKTHUKYMOB (B COBOKYHMHOCTH — He MeHee 20% ayauTOpHBIX
3aHITHUHN).

BueaynutopHas camocTosiTenbHasi paboTa CTYAEHTOB NMPOBOJUTCS C HCIOJIb30BAHUEM
pecypcoB cetu IHTEepHET 1 JIoKabHBIX ceTeBbIX pecypcoB DTU (dpumman) CI'TY

15. IlepeyeHb y4eOHO-MeTOAUYECKOI0 OOecreyeH sl 11 00y4ar0IuXcs
10 AMCIHILINHE

Jlumepamypa
1. Bexnemumier /[.B. Kypc aHanutudeckoli TeOMETPUU U TMHEWHOM alnreOpsl | yUeOHUK sl By30B
/I .B.bexnemuies — 12-¢ uzn., ucrp.- M.: DUIMATIINUT, 2009.- 312 c.
Ox3emmusipel Beero: 10.
2. Bricmas maremaTtuka B yrpaKHEHHS U 33/1a4ax : B 2 4., yued. nocobue / [1. E. Jlanko [u
ap.]. — 7-e u3n .- M. : OO0 "UznarensctBo OHukc" ; M. : OO0 "UznarenscTBo "Mup u
O6pasoanue". U.1. — (2009,2008, 2007). - 368 c.
DK3eMILISPbI BCEro: 5
3. Bricmiast MaTeMaTHKa B YOpaXKHEHUSIX MU 33/1a4ax : B 2 4., yued. nocodue ans By3os / I1. E.
Hanxko [u gp.]. - 7-e u3a. - M. : OO0 "UznarensctBo Onukc" : OO0 "H3znarenscTBo "Mup u
O6pazoBanue".Y.2. — (2009, 2008, 2006). - 448 c.
Dk3eMIuLsipsl Beero: 10
4, Maremaruka: yuebnoe mocodue / Ilon. pen. JI.H. )Kyp6enko, [.A.Hukonosoit. — M.: NuH(ppa-M,
(2013, 2012, 2009). — 496 c.
OK3eMIusIphl Beero: 31
S. CepebpsikoB A.B. DiemeHTapHBId Kypc MaTeMaTHUeCKOW JIOTHKU: ydeb. mocobue. CapaTos:
Capar.roc.texH.yu-1, 2011.- 32 c.
OK3eMIUISIPbI BCero: 7

6. CepebpsikoB A.B. Beenenne B Teoputo rpados: yue0. mocobue. Caparos: Capat. roc. TeXH.yH-T,
2009. - 36 c.

Ox3eMIusIpbl Beero: 20

7. I'mypman, B. E. Teopust BeposTHOCTEHl M MaTeMaTH4YecKas CTaTUCTHKa :@ yd4eO. mocoOue /

B.E.I'mypman. - 12-e u3zn., nepepad. — M. : MznatensctBo HOpaiir, (2011, 2010, 2009).- 479¢.
OK3eMIUIAPHI BCETO: &

8. I'mypman B.E. PykoBOoACTBO IO PELICHMIO 3aJa4 110 TEOPUHM BEPOSTHOCTEM U MaTEMaTHYECKOU
cTaTucThke : yueo. mocobue / B.E. 'mypman. - 11-e uzn., nepepad. - M. : U3patensctBo KOpaiir, (2011,
2010, 2009, 2006). - 404 c.

OK3eMIUISIPhI Bcero: 9

9. Hosukos B.B. OcHOBBI uHTErpaibHOro ucuMciaeHus: YuebHoe nocodue / B.B. HoBukos,
A.B. CepebpsikoB, FO.H. Harap. — Ourensc: U3n-so OTU (pumuan) CI'TY umenu [Marapuna
I0.A., 2016. — 64 c. 978-5-9905521-0-4 URL: http://techn.sstu.ru/WebLib/22648.pdf (nara
obparmenus: 20.06.2020). — Pexum goctyna: st aBTOPU3HP. TTOJIb30BATEICH

10. HosukoB B.B. OcHoBbI Teopuu BeposiTHOcTel: YueOHoe mocobue / B.B. HoBukon. —
Ourense: U3n-Bo OTU (bunman) CI'TY umenu INarapuna FO.A., 2016. — 59 c. ISBN 978-5-
9907991-1-0 URL: http://techn.sstu.ru/WebLib/26673.pdf (nata obpamenus: 20.06.2020). —
Pexum noctyna: asst aBTOpU3Hp. MOJIb30BaTenei

11. CepebpsikoB A.B. DneMeHThl KOMOMHATOPHOIO aHAIM3a B 3a/1a4aX TEOPHH BEPOSTHOCTEH U
MOJENAX ciaydalHbIX rpadoB: ydueOHoe mocobue / A.B. CepebpsikoB, B.B. Hosukos, FO.H.
Harap. — Durensc: M3a-so OTU (pumuan) CI'TY umenn [Narapuna FO0.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: s aBTOPU3HP. MTOJIb30BATEICH

12. Kpsiceko A.B. MccnenoBanue oneparuii. 30pannble raBsl: yuel. mocodue / A.B.
Kpricsko, A.B. Cepebpsikos, FO.H. Harap. CapatoB: 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: Ajis aBTOPU3HP. [OJIb30BaTENCH

IIpoepammmoe obecneuenue u Mnmeprnem-pecypcol

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 UCIIOJIB3YOTCSL PECYPCHI 110 CCBUIKE
http://demonstrations.wolfram.com/topics.html?Mathematics#?2

Texkymui KOHTPOJb MPOBOAUTCS C HCIOIB30BAHMEM TECTOB B aJaNTUBHOM Cpele
tectupoBanus (ACT).

[TpomMexyTouHas aTTecTalys B CECCUI0 IPOBOAUTCS ¢ Hcnonb3oBaHueM ACT-tecTos.

16. MaTepuajibHO-TeXHUYECKOe o0ecreyeHmne

YyeOHast ayqiuTOpHS A/ NPOBEAEHUS 3aHATHI JIEKIIMOHHOI0 THIIA

YKOMIUIEKTOBaHA CHEIHATIM3UPOBAHHOW MeOenbl0 U TEXHHYECKHMMH CpelCTBaMU
o0yuenusi: 20 cromoB, 40 crynbeB; pabodee MeCTO MperofaBaTels; MapKepHas  JOCKa;
npoektop BENQ 631, cranuoHapHBId NPOCKIMOHHBIA  JKpaH, CHCTEMHBIH  OJIOK
(Atom2550/41'6/500, kiaBHaTypa, MBIIIL) TMOJIKIIOYCHHBIA B CETh C BBIXOJAOM B VHTEpHET W
nocTynoM B uH(popmanronHo-o6pa3zoBatenbhuyto cpeny OTHU (dumman) CI'TY umenu [Narapuna
I0.A., yueOHO-HarisigHBIE TOCOOHMSA, OOECIEYMBAIOIINE TEMATUUYECKHE WJUTIOCTPAIUU T10
paboueii mporpaMMe AUCIUILTHHBL.

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

YueOHasi ayaiuTOpus ISl MPOBEAEHUs 3aHATHI CEMUHAPCKOI0 THIA, BbINOJHEHUS
KYPCOBBIX PafdoT, TEeKYIero KOHTPOJISI M NPOMEKYTOYHOH aTTecTallMH, IPYNNOBBIX H
HHIUBUAYAJIbHBIX KOHCYJIbTAIUM

YKOMIIJIEKTOBaHA CHEIHUATM3UPOBAHHON MeOenbl0 M TEXHUYECKUMM CpeACTBaMHU
obyuenusi: 20 crtomoB, 40 crynbeB; pabodee MeCTO TMperojaBaTels; MapKepHas  JOCKa;
npoektop BENQ 631, cranuoHapHBIi  NPOEKIMOHHBIM  3KpaH, CHCTEMHBI  OJIOK
(Atom2550/41°6/500, xnaBuaTypa, MbIlIb) MOJKIOYEHHBIH B CeTh C BbIXOAOM B MHTepHeT u
JOCTYNOM B HH(popManmoHHo-o0pa3oBatenbHyto cpeny OTU (¢pumuan) CI'TY umenu ['arapuna
I0.A., yudeOHO-HarysAgHBIE TOCOOUs, oOOecleYnBaroIMe TEeMAaTHYeCKHe MIUIIOCTPALUU 0
paboueii mporpaMMe JUCITUTITHHBI.

Pabouyto nmporpammy coctaBui

\QQLPQ%W\@V

nouent kadenpst EMH CepebpsixoB A.B.
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17. lono/iHeHMs1 ¥ U3MEeHEHUsI B pado4eil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 rojaa, mpoTokoy Ne

3aB. xadenpoii / /

BHeceHHbIe H3MEHEHUS YTBEPK/ICHBI HAa 3aCEAaHuU
YMKC/YMKH

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

~




