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1. Heau u 3a7a4u TUCHUILJIMHBI

Ienpto ocBoeHMs IUCUMILIMHBI «MaTeMaTHuKa» SBISIETCS NPUOOpETEeHHE CTYICHTaMU
3HAaHUH W HAaBBIKOB, TO3BOJIAIONIMX TNPUMEHATH HMX IPH OCBOCHHM JPYIMX TUCHMIUIMH
00pa30BaTeNILHOrO IIUKIIA U MOCIeAyIoIIel Npo(ecCuOHaNbHOMN e TeIbHOCTH.

Jis  goCTHKEHHMS OTOM I[N MpernojaBaHUe TUCHUIUIMHBI IPEANojaracT BbINOJIHEHHE
CJICAYIOUIMX 3a/1a4:

1.1  03HaKOMHTH CTYIEHTOB C OCHOBHBIMHM MOHATHUSMH MaTE€MAaTUKH U MaTeMaTHYECKHUMH
METOAAMU;

1.2  cnocoOcTBOBATH (bopMHpOBaHHUIO y CTyJEHTa 0000IIEHHBIX IIPUEMOB
UCCIIEI0BATEIbCKON AEATENIbHOCTH, HAYYHOI'O B3IVIs1/1a HA MUD B LIEJIOM;

1.3. pa3BuTh y CTYJACHTOB MaTeMaTH4E€CKOE MBIIUICHUE, YTOObI Oymymmii OakajaBp CMOT
HEPEeHOCUTh 00II1e METO bl HAYy4YHOU paboThl B paboTy 10 CHELHaTbHOCTH;

1.4  obecneunTh BO3MOXHOCTH OBJAJEHHS CTYACHTAMH COBOKYIHOCTBIO MaTeMaTHYECKUX
3HAHUM U YMEHHH, COOTBETCTBYIOLMX YPOBHIO OaKajlaBpa 10 COOTBETCTBYIOIEMY IPOQUIIIO.

Teopernueckass 4acTh JUCHMIUIMHBI HM3J1araeTcss B JEKIMOHHOM Kypce. [lomydeHnbie
3HAHUS 3aKPEIIIOTCS Ha NPAKTUYECKUX 3aHATHAX. CaMocTosATeNbHas paboTa npelycMaTpruBaeT
UCIIOJIb30BaHUE pPEeCypcoB ceTu MHTepHEeT, paboTy ¢ ydyeOHMKAaMU W y4eOHBIMU TOCOOUSMH,
HNOJArOTOBKY K IPAaKTUYECKMM 3aHATHUSAM, BBIIOJIHEHUE JOMAIIHUX 3aJaHUl, MOATOTOBKY K
KOHTPOJILHBIM paboTam.

2. Mecro mucnuminnbl B crpykrype OIIOII BO

HMucuunnuna «Marematuka» (b.1.1.5) Bxogut B 06a30Byl0 4YacTh OJOKa AHUCHUIUINH
OCHOBHOM  00pa3zoBaTelbHONW MporpaMMmbl OakayiaBpuata 1o Hampasieruto 21.03.01
«HedrerazoBoe nemno». Pe3ynmpTaThl OCBOEHHUS JUCIHHILTUHBI HCIOJB3YIOTCS MPH H3yYECHUH
JAUCHUITIINH «COHpOTI/IBHeHI/IC MaTCcpHraJIoBy, «HpI/IKJ'Ia)IHI)Ie KOMITBIOTCPHBIC ITPOrpaMMBEBD).

3. TpeOoBaHus K pe3yJibTaTaM 0CBOEHMS JUCUUIJINHBI

PesynmbTaThl OCBOGHHS JUCHUILTHHBI «MareMaTHKa» HalpaBlieHbl Ha OBJIAJCHUE
CJIEAYIOIIMMHU KOMITETEHIUSIMHU
VYK-1. CnocobeH ocCylmecTBIsITh IOUCK, KPUTHYECKHM aHamu3 U CUHTe3 HH(popmauuu,
NPUMEHSTh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS IIOCTABJICHHBIX 3a71a4
OIIK-1. Cnocoben pemarb 3afayd, OTHOCAIIMECS K NPOPECCHOHATBHON JesTeIbHOCTH,
OpUMEHSST METOIBl MOJICTHPOBAHMS, MAaTEMATHYECKOTO aHalHu3a, E€CTeCTBCHHOHAYYHBIC U
0O0IIenHXEeHEPHbIE 3HaHUS

CTyneHT TOJDKEH 3HaTh: MaTEMAaTHKY B YAaCTH TaKHX Pa3/ieoB, KaK Te€OMETpHs, airedpa,
MaTeMaTHYeCKUI aHaIMu3, TEOPHsI BEPOATHOCTEH U MaTeMaTHyecKasi CTaTUCTUKA.

CTymeHT JODKeH yMeTb: pemaTh 3adadd W3 pas3/eloB TeoMeTpus, anredpa,
MaTeMaTHYECKUI aHaIMu3, TEOPHsI BEPOATHOCTEH U MaTeMaTHyecKasi CTaTUCTUKA.

CTyneHT TOJHKeH BIAIeTh: METOAAMH MaTEeMAaTHIECKOTO MOJISIIMPOBAHUS, OCHOBAaHHBIMHU
Ha TaKMX pasjesax, Kak reoMeTpus, alredpa, MaTeMaTHUYECKU aHAIIU3, TEOPHsI BEPOSITHOCTEN U
MaTeMaTHYeCKasi CTATUCTHKA.



KO,Z[ )41 HaMMCHOBAaHHUC
KOMIICTCHIIMH

(pe3ysIbTaT OCBOCHUS)

Kon v HammeHOBaHME WHIUKATOpPa JTOCTUKEHUS
KOMIIETEHIIUH (COCTABJISIIOIIECH KOMIIEHTECHIINN )

YK-1. CrocobeH OCyIIeCTBISATh MOUCK,
KPUTHYCCKHIA aHaIu3 u CHHTE3
UHPOPMALIUY, TPUMCHITH CHCTEMHBII
MOJXOM I PCIICHHUsS] IOCTABICHHBIX
3a1a4

N-1yk-1 3HaeT METOIMKH MTOKMCKA, cOOpa M 00pabOTKH
nH(pOpMAIINHY; aKTyaIbHbBIC POCCHIICKHE U 3apyOeKHbIE
MCTOYHUKH HH(pOpManuu B chepe mpodeccuoHanbHOU
JeSITeIbHOCTH; METOJ] CHCTEMHOTO aHAJIN3A.

N-2yk-1 YMeeT npuMeHsTh METOIUKHU TIOMCKa, cOopa u
00paboTKu HH(GOPMAITUH; OCYIIECTBIATh KPUTHUECKUMA
aHaJM3 ¥ CUHTE3 HH(OpMAINH, TIOTYIEHHON U3 Pa3HBIX
WCTOYHHUKOB; IPUMEHSITH CUCTEMHBIN TIOJXOJT JIJIs
peleH s TOCTAaBJICHHBIX 33134

NJ1-3yk-1. Bmageer MeTOJaMH IIOHMCKa, cOopa u
00pabOTKH,  KPUTHYECKOTO  aHaM3a ©  CHUHTE3a
nH(OPMALIMK; METOJMKOW CHCTEMHOr0 MOAXOAa JIIs

PEIICHUA IMOCTABJICHHBIX 3a/1a4

OIIK-1. CnocoOeH pemaTh 3a/1a4u,

OTHOCSIIIINECS K
npoecCHOHANBHOM AESITENbHOCTH,
TIPUMCHSIS METO/IbI
MOJIeTTUPOBAHUS,

MaTeMaTU4eCKOro aHayu3a,
€CTECTBEHHOHAYYHbIC u

OOLIEeMH)KEHEPHbIE 3HAHUSI.

NJI-1lomk-1 3HACT MPUHIIUITHAIBHBIE OCOOCHHOCTH
MOJEIMPOBAHKS MATEMATUIECKUX, (PU3HMYECKUX U
XMMHYECKHX MPOIECCOB, TPETHAZHAYEHHBIE IS
KOHKPETHBIX TEXHOJIOIHYECKUX IIPOLIECCOB

Konx u HanMEHOBaHUE
WHAUKATOpa JTOCTWOKEHUS
KOMIIETEHIIUN

HanmenoBanue moka3aTess OlCHHBAHUS
(pe3ynbTaTa 0Oy4eHUs MO JUCHUTUIAHE)

N/I-1yk-1 3HaET METOUKH ITOUCKA,
cbopa 1 06paboTKH UH(pOpMALHH;
aKTyaJbHbIE POCCUICKHE U
3apyOeKHbIE HCTOYHUKH
uH(popmanuu B cepe
npodeccuoHaNbHOM
NeSITeTbHOCTH;, METOJ] CHCTEMHOTO
aHaJIM3a.

3HaeT mpHHOUIEI cOopa, orbopa M 0000meHWs WHQOPMAIMH C
HCIIOB30BaHHEM MAaTEMAaTHYECKUX METOJIOB

NJI-2vk-1 YMeeT npuMeHsITh
METOAMKH MOHCKa, cOopa 1
o0paboTku uHpopManuy,
OCYIIECTBIISATH KPUTHUECKHM
aHaJIU3 U CUHTE3 H(pOpMaluu,
MIOJIyYEHHOM U3 pa3HbIX
HCTOYHUKOB; TPUMEHSTh
CUCTEMHBIN MOIXOJ ISl PEIICHHUS
MOCTaBJIEHHBIX 3ajau

YMeeT COOTHOCUTD Pa3HOPOJAHBIC ABJICHHUA U CUCTEMATHU3NPOBATh UX B
paMKax I/136paHHI>IX BUI0B HpO(l)eCCHOHEU'H;HOﬁ JACATCIBbHOCTH C
HCIIOJIB30BAHUECM MAaTCMAaTHYCCKHUX MCTOJOB

N-3yk1. Bmameer  meromamwu
moucka, cobopa u 00pabOTKH,
KPUTHUYECKOTO aHallu3a U CUHTE3a
nHpopmanuu; METOIUKOMI
CHUCTEMHOT'O OX0/1a TS
pEIICHHUs TOCTABJICHHBIX 337144

WNmeer mpaktudeckuii ombIT  paboTel ¢ MH()OPMAIMOHHBIMH
HCTOYHUKAMHU, OMBIT HAYYHOI'O MOMCKA, CO3/1aHUSl HAYYHBIX TEKCTOB C
HCIOJIb30BAHUEM MaTEeMaTHYECKON HOTallM1




KO,Z[ )41 HaAaNMMCHOBAHHUEC
HHAWKATOpa JOCTHIKCHU
KOMIICTCHIIUHN

HanmenoBanwue 1mokaszaress OleHUBaHUS
(pe3yabpTaTa OOy4eHHsI IO JUCITUTIIIHE )

N/I-1onk-1 3naer
NPHUHIUITHATIBHBIC 0COOEHHOCTH
MO/JICTMPOBAHKS MATEMATHICCKHUX,
(GHU3NIECKUX ¥ XUMUYECKHX
IPOIIECCOB, IPEIHA3HAYCHHBIC IS
KOHKPETHBIX TEXHOJIOTHYECKUX
POIIECCOB

3HaeT MaTeMaTUYECKUH aHAIN3, JTMHEHHYIO anreOpy, aHAIUTHIECKYIO
TEOMETPHIO, TEOPHIO BEPOSITHOCTENH M MATEMAaTHYECKYIO CTATUCTHKY..

4. PacnipeesieHne TPyI0€eMKOCTH (Yac.) AUCHUILUIMHBI 110 TeMaM
U BHJaM 3aHATHH

Ne Ne | Ne
Mo- | He | Te HanMeHOBaHME Yacel/ I3 HUX B MHTEPAKTUBHOU (hopme
oy- | ne | Mbl
151 M TCMBI
Jlex- | Komnok- | Jlabopa- | Ilpak-
Bcero | mum | BuymBl | TOpHBIE | THYecC- CPC
KHue
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 1.1 | BekTopsl, THHEHHBIC ONICPAIIHH.
basuc, koopAMHATHI BEKTOPA
1.2 | Cucremsr koopauHart. [Ipoexuum,
HANPABISFOIIME KOCUHYChI BEKTOPA
1.3 | CkansipHoe, BETOPHOE U CMEIIAHHOE
MIPOU3BEICHHSI
1.4 | YpaBHEHHE TeOMETPUICCKOM 62 4 14 44
¢urypst. [Tnockocts. [psmas Ha
IUIOCKOCTH U B ITPOCTPAHCTBE
1.5 | Jluaum BTOpOTO MOpSAIKA HA
TUIOCKOCTH
1.6 | IToBepxHOCTH BTOPOIO MOPSIIKA
2 2.1 | Marpuel, JTMHEHHBIC OTIepanuy,
TpaHCHOHUpOBaHue. ONpeneuTeINn.
Panr marpuist
2.2 | CucTteMbl JHHEHHBIX 56 4 6 46
are0panvyecKux ypaBHEHHN
2.3 | Ymuoxenue matpui. O6parHas
MaTpuia
3 3.1 | YucmoBble MHOKECTBA.
IIpomMexyTKr Ha YUCIOBOM OCH.
HayasbHble TOHATHS O
KOMIUIEKCHBIX YHCIIax 62 6 6 50
3.2 | OOuiue MOHATHS O YUCIOBBIX
GYHKIUIX
3.3 | Ilpeaen GpyHKIMH B TOYKE.
beckoHeuHO Mable QYHKIHH.




CoiicTBa npenenos

3.4

CpaBHeHHE OECKOHEYHO MaJIbIX
GyHKIMN

Bcero

1 cem

ecTp

180

14

26

140

CEMECTp

41

[pousBonHas QpyHKIIH.
Huddepenuupyemas GyHKIHS.
Huddepennnan. [Ipasmma
nuddepeHnrpoBaHus

4.2

TeopeMsl 0 cpeHeM i
muddepeHIupyeMBbIX (YHKITHA.
[IpaBuna Jlonurans. @opmyna
Telinopa

4.3

HUccrenoBanne GyHKIHL:
MOHOTOHHOCTB, 9KCTPEMYMBI

4.4

HUccnenoranve GHyHKIUA:
BBIITYKJIOCTh, TOYKH Ieperuoa.
ACHMIITOTHI

4.5

DyYHKIMHA MHOTHX [TCPEMCHHBIX,
oOmue nousiTus. YacTHbie
npousBojHsble. IIpaBuia

i depeHInpoBaHst

4.6

I'papuent u npousBoaHas 1o
HaIpaBJICHUIO

4.7

OkcTpeMyM GYHKIHH IBYX
HePEMEHHBIX

54

10

36

5.1

[lepBooOpaznas ¢$yHKIHH,
HEOIPEICIICHHBIA HHTErpal

5.2

3ameHa [IEpEMEHHOM,
HMHTETpUPOBaHNE 1o JacTsIM,
WHTETPUPOBaHNWE  PAIMOHAIBHBIX
npobeit

5.3

OnpeneneHHblit HHTErpa.
Wurerpupyemasnie ¢byHKIMN.
®opmyna Herorona-Jleiibanma

5.4

[Mpunoxenus OIPeICNICHHOTO
HHTErpasa

5.5

HecobGcTBenHbIe HUHTETPpaJIbl

54

12

36

Bcero 2 cemectp

108

14

22

72

3

CEMECTp

6.1

HauvasnbHble HOHSATHS 0
i epeHnInaNbHbIX  YPaBHEHHUSX.
YpaBHEHUsI IEPBOTO MOPSIIKA

6.2

JInnelinsie muddepeHranbEHbIX
ypaBHeHUsA. CHCTeMBl JMHEHHBIX
ypaBHEHHH IIEPBOTO MOPSIIKA

36

22

7.1

3HAKOIIOJIOKUTEIbLHEIC YHCJIOBBIC
pAAbL. 3Haf<oqepeny}0mnec;1 u
3HAKOINICPECMCHHBIC YHMCJIOBBIC PAJIbI

7.2

Crenennsie psaabl. Psaaer Teiinopa

7.3

Tpuronomerpuueckue psaasl Dypre

32

22

8.1

JIBOliHBIE ¥ TOBTOPHBIE HHTETPAIBI

8.2

KpuBonuHeiiHble MHTErpansl IO
JUINHE IyTd U 1O KOOpJAUHATaM.
WnTterpansl, He 3aBUCSIIUE OT IMIyTU
HMHTETrPUPOBAHMUS

8.3

HOBCpXHOCTHLIC HUHTETpaJIbl

40

12

24




8.4

CkayiipHple M BEKTOpPHBIE TOJIS.
Teopema ["aycca, Teopema Ctokca

Bcero 3 cemectp

108 14

26

68

4 cemectp

9 9.1

Cryuaiinoe coOsITHE.
IIpoctpancTBo 3JIEeMEHTapHBIX
COOBITHH. Omneparyu HaJ
CITy4alHBIMH COOBITHSMH.
Krnaccuueckass W reoMerpuyeckas
BEPOSITHOCTh

9.2

AKCHOMBI TEOPUU  BEPOSATHOCTH.
TeopeMa cl0XkeHHS BEPOSATHOCTEH.
VYcioBHasg BepOATHOCTb, TeopeMa
YMHOKEHUS BEPOSITHOCTEM.
®dopMmyna TMONHOH BEPOSITHOCTH,
¢dopmyisl Baiteca

25 2

19

25 2

9.3

ITocnenoBaTenbHOCTh HE3aBUCUMBIX
ucnelTanuid. dopmynsl beprymuy,
JIOKaJIbHAs u HHTErpanbHas
TeopeMbl MyaBpa-Jlaniaca

19

9.4

CrnyvaiiHas BenmuWuMHA: (PYHKIUSA
pacIpeaeneHys, ooIye CBOMCTBa

31 4

9.5

JluckpeTHasi cilydaiiHas BEJIMYHHA!
psax  pacnpeneneHus,  (QYHKIHA
pacrpeneneHus, YHCIIOBBIE
XapaKTEePUCTUKH

9.6

HenpepbiBHast ciyvaitHast
BEJIMYNHA: IUIOTHOCTB
pacrpeaeneHus BEPOSITHOCTEH,
byHKIMS pacnpenesieHus,
YHCIIOBBIE XapaKTePUCTUKH

9.7

HopmainsHoe pacnpenesieHue. 3aKoH
OOJIBIINX YHCENT

19

9.8

OCHOBHEIE MMOHATHSA
MaTeMTan4eCKON CTaTUCTHUKHU.
ToueuHbIe M HHTEPBAILHBIC OLICHKU

27 2

9.9

O1eMeHTHI KOPPEJIAIHOHHOTO
aHaJIu3a

19

Bcero 4 cemectp

108 10

22

76

Bcero o qucnuminae

504 52

96

356

5. Conepixanue JeKIIHOHHOIO Kypca

Ne Bcero
TEMbI qgacoB

Ne

Tema Jexknumn.

JIeKIINU Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU

YuebHo-

METOANYECKOoe
odecmeyeHHe

4

5




1.1-16

BexTtopsl, nuHeliHbIe onepanuu. basuc, koopauHaTel BEKTOpa
Cuctembl koopauHat. Ilpoekiuy, HampaBisrOmUe KOCHHYCHI
BEKTOpa

CkanspHOe, BETOPHOE ¥ CMELIAHHOE ITPOU3BEICHUS

YpaBaenue reomerpudeckoit ¢urypel. Ilmockocts. Ilpsimas Ha
IUIOCKOCTH U B IIPOCTPAHCTBE.

JluHuM BTOPOTO NOPAIKA HA TNIOCKOCTH

IloBepxHOCTH BTOPOrO NOpsiAKa

[1-3]

2.1-23

Martpuupl, JIMHEHbIE onepanuu, TPaHCIIOHUPOBAHUE.
Onpenenurenn. Panr MaTpuiisr

CucteMbl TMHEHHBIX anreOpanyeckux ypaBHEHHN

Ymuoxenue matpuil. O0paTHasi MaTpuUIla

[1-3]

3.1-34

YucnoBbie MHOXkeCTBA. [IpoMexxyTku Ha unciaoBoil ocu. HauanbHbie
MOHSATHUS O KOMIUIEKCHBIX YHCIIaX

OO1mye MOHATHS O YUCIIOBBIX (PYHKIMAX

Ipenen ¢pyukimu B Touke. beckoneuHo manbie Gpyukiuu. CBONCTBA
MpeiesioB

CpaBHeHHe 0ECKOHEYHO MaJbIX (yHKIUH

[2.3]

4.1-4.7

IIpousBoHas ¢dyHKIUH. Hduddepenuupyemas byHKIMSA.
Jduddepennnan. [Ipasuna nuddepeHmupopanns

Teopems! o cpennem i auddepenunpyemsrx Gyaknuii. [Ipasuma
Jlonurans. ®opmyna Telnopa

HccnenoBanne GpyHKIMil: MOHOTOHHOCTB, 9KCTPEMYMBI
HccnenoBanne  (QyHKUIMI:  BBIMYKIOCTh, TOYKH  Heperuoa.
AcuMNTOTHI

OyHKIMM MHOTMX TMEepeMEHHbBIX, OoOIue MOHATHA. YacTHble
npousBonHbie. [IpaBuia auddepeHpoBanus

I'pagueHT U Mpor3BOAHAS O HAIIPABJICHHIO

OkcTpeMyM (QYHKIMH IBYX NEPEMEHHBIX

[2.3]

5.1-5.5

6.1,6.2

7.1-73

8.1-8.4

[TepBooOpazHast GyHKIMH, HEOTIPEAEIEHHbIH HHTErpa

3aMeHa NepeMEeHHOW, HHTETPUPOBAHHE 110 YaCTsAM, HHTETPHPOBAHUE
panMoHAJIBHBIX APOOei

Onpenencunpnii nHTErpan. Materpupyemasie ¢ynkmmmn. dopmyna
Herotona-JleitOnuma

[TpunoxxeHus onpeenIeHHOro HHTerpana

HecoOcTBeHHBIE MHTETPAIIBI

Havanpaple moHATHS 0  gud¢depeHnnanbHbIX  ypaBHEHUSX.
YpaBHEHUs IEPBOTO MOpsAIKa

Jluneiinpie uddepeHuanbHpix ypaBHeHHsS. CHCTEMbI JIMHEHHBIX
YPaBHEHUH [IEPBOTO MOPSAIKA

3HAKOMOIOKUTEIBHBIE YHUCIOBBIE PSIBL. 3HAKOYEpEeAyIoIUecs |
3HAKOIIEPEMEHHBIEC YHCIIOBBIE PSIIBI

Crenennsie psaabl. Psapr Teiinopa

Tpuronomerpuueckue psiupl Pypobe

JIBoliHBIE ¥ TOBTOPHBIE UHTErPaJIbl

KpuBonnHelinple UHTErpajibl MO JUIMHE JAYTH U MO KOOpAWHATAM.
WnTerpainsl, He 3aBUCSILKE OT MIyTH UHTETPUPOBAHUS
[ToBepxHOCTHBIE HHTETPATIBI

CkansipHbie 1 BeKTOpHBIe moist. Teopema ["aycca, Teopema Ctokca

[2-4]

[2.3]

[2.3]

[2.3]




Crnydaiinoe coObiTre. [IpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHH.
Omnepatuu  Hax cioydailHbIMH  coObiTmsamMHu. Kitaccuueckas
reoMeTpuIecKast BEpOATHOCTh

AKCHOMBI TEOpUHU BEPOSITHOCTU. TeopeMa CII0KEHUSI BEPOSTHOCTEH.
VYcnoBHass BEPOSITHOCTb, TEOpEMa YMHOXKEHHS BEPOSITHOCTEH.
®dopmya HoIHOH BeposTHOCTH, hopMmyisl baiteca
IlocnenoBaTenbHOCTE  HE3aBUCHUMBIX — UCHBITaHUN.  DopMynbl
Bbepryniy, nokaneHas U UHTErpanbHas TeopeMbl Myaspa-Jlamnaca
CoyuaiiHas Beau4MHa: QyHKUUS paclpeiesieHns1, O0IIHe CBOWCTBA

9.1-9.9 10 . [2-4,6,7]
JluckperHasi ciyyaiiHas BENMYWHA: PAJ pacrpeeneHus, QYHKIHs
pachpeseneHus, YUCIOBbIE XapaKTePUCTHKU
HemnpeprbiBHast ciiydaifHas BeNMYMHA: IUIOTHOCTH pacIpeaeieHHs
BEPOSATHOCTEH, GbyHKUIUA pacnpezeneHus, YHCIIOBBIC
XapaKTePUCTUKH
HopmansHoe pacnpenenenune. 3aKoH OOJBIINX YUCET
OCHOBHBIC TIOHATHS MATEMTAaM4YeCKOH CTATHCTHKU. TodYeyHble H
UHTEPBAIBHBIC OLICHKH
DIeMeHTBI KOPPEISALHOHHOTO aHAI3a
6. Coagep:xanue KOJUIOKBUYMOB
Ne Bcero Ne Tema ko/u10okBHYMa. Bonipochl, oTpadaTbiBaeMble HA YuebHo-
TEMbI | 4YaCOB |KOJ/JIJIOKB KOJJIOKBUYME METOANYECKOEC
HyMa olecneyenue
1 2 3 4 5
7. IlepeyeHb NPAKTUYECKHUX 3AHATUN
Ne Bcero Ne Tema npakTH4ecKoro 3aHATHsA. 3aJaHus1, BONPOCHI, Yu4eOHo-
TEMbl | YaCOB (3aHATUA OTpaﬁaTblBaeMble Ha NPAKTUHYICCKOM 3aHATUH METOANYIECCKOEC
obecrnieyenne
1 2 3 4 5
BexTopsl, muHeitHbIe onepanuy. baszuc, KOOpAWHATEI BEKTOpa
Cuctembl koopauHat. [Ipoekimy, HampaBSFOINE KOCHHYCHI
BEKTOpa
CkansipHO€, BETOPHOE M CMELIaHHOE ITPOU3BEICHNUS
1.1-16 14 VpaBHeHHE TeOMeTpMYeckol (urypsl. Ilmockocts. Ilpsamas Ha [1-3]
IUIOCKOCTH U B TPOCTPAHCTBE.
JIuHuM BTOPOro Nnopsiika Ha MIOCKOCTH
IToBepxHOCTH BTOPOrO NOpsAKA
Martpuusl, JIMHEWHbIe olepanu, TPaHCIIOHUPOBAHHUE.
Omnpenenurenu. Panr MaTpuib!
2.1-2.3 6 CucteMbl TMHEHHBIX anreOpanyeckux ypaBHEHUH [1-3]
YmHokeHne matpunl. OOparHast MaTpuLa
Yucnossle MHOkecTBa. [IpomexyTkn Ha yncioBoi ocu. HauanbHbie
31 IIOHATHA O KOMIIJICKCHBIX YHUCJIaX
3.2 6 OO1ire MOHSTHS O YUCTIOBBIX (DYHKIUIX 12,3]
3.3 IIpenen dynkuuu B Touke. beckoneuno manbie pyHnkmun. CBoiicTBa '
34 MpeiesioB

CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIHHA




IIpousBonHas GbyHKIHH. Juddepenunpyemast GbyHKIMA.
Huddepennnan. [pasuna quddepenunpoanus

41 Teopems! o cpeqaeM mns nuddeperHmmpyeMbix ¢pyHknuii. [Ipasmna
4.2 Jlonmrans. @opmymna Teiinopa
4.3 HccnenoBanne GpyHKINI: MOHOTOHHOCTB, SKCTPEMYMEI
4.4 10 HccnenoBanne  (QyHKOmil:  BBIMYKIOCT, TOYKH  Meperuoda. [2,3]
4.5 ACHUMIITOTEI
4.6 @OyHKOMM MHOTHX MEpPEMEHHBIX, oOmue mnoHATHA. YacTHbIe
4.7 nipousBoaHble. [1paBuna aud pepeHnupoBaHms
I'panuieHT 1 IPOU3BOAHAS IO HANPABJICHUIO.
OKcTpeMyM (YHKIMHU IBYX IEPEMEHHBIX
[lepBooOpasnas hyHKIMH, HEOTIPEAETEHHbII HHTETpa
51 3aMeHa nepeMeHHO, HHTErPUPOBAHKE MO YaCTsIM, HHTETPUPOBAHUE
52 pannoHaNIBHBIX Ipodeit
53 12 Omnpenenennbiii uHTerpan. VHrerpupyemasie QyHkimu. Popmysia [2-4]
54 Hrrorona-Jleionunma
55 [IpunoxkeHus onpeneeHHOro HHTerpaia
HecoOcTBeHHbBIE HHTETPAIBI
Hauanpuble monatuss o  guddepeHUMaNbHBIX — YpaBHEHHSX.
6.1 YpaBHEHMsI IEPBOrO NOPSIIKA
6.2 8 ONeMeHTBHl TEOpHH JHMHEWHBIX U (depeHInaIbHbIX YPaBHEHUI. [2,3]
' JluneiiHple ypaBHEHHsS BTOpOro mnopsaka. CHCTEMbl JUHEHHBIX
YpaBHEHHH EPBOTO MOPsIIKa
3HAKOMOJIOKUTENbHBIE YHCIOBBIC DAIBl. 3HAKOYEPEAYIOIIHECS U
7l 3HAKOIICPEMEHHBIE YHCIIOBBIE PSIIBI
7.2 6 Crenennsle psabl. Psaapl Teitnopa [2.3]
73 Tpuronomerpuueckue psipl Dypbe
JIBOliHbIE 1 TOBTOPHBIE UHTETPAIbI
KpuBonuHeiiHble MHTErpajibl M0 JUIMHE IyrH M 110 KOOPAMHATAM.
8.1 WHrerpanbl, He 3aBUCSIIHME OT TyTH HHTETPHUPOBAHHMS
8.2 12 [loBepXHOCTHBIE MHTETpajbl IO IUIOMIAH MOBEPXHOCTH U IO [2,3]
8.3 KOOpJMHATaM '
8.4 CkamnsipHble M BEKTOpHBIE MOJA. I'pagueHT, TUBEpPreHIus U poTop.
IMotok n mupKyssiums BekTopHOTO T0JIs. Teopema 'aycca, Teopema
Crokca
CrnyuaiitHoe coObiTHe. I[IpoCcTpaHCTBO 3JEMEHTApHBIX COOBITHH.
Omepanuu  Hax ciaydaiiHBIMH  coObITHsAMH. Kiaccumueckas w
reoMeTpuyIecKast BEpOSITHOCTb
AKCHOMBI TEOPUH BEPOSTHOCTH. TeopeMa CIIOKEHHUSI BEPOSTHOCTEH.
VYcnoBHast BEpOATHOCTb, TEOpeMa YMHOXEHHsS BEPOSTHOCTEH.
dopmyIna MOHOH BeposATHOCTH, popMyItkl baifeca
IlocnenoBaTenpbHOCTh  HE3aBUCUMBIX — MCHBITAaHUH.  DOpMyJIbl
bepHyinu, nokanbHas U MHTErpaibHas TeopeMbl Myaspa-Jlannaca
9199 29 Crnyuaiinas BenuuHa: QYHKIHS pacTpe/iesieH s, O0IIre CBOHCTBA [2-4,6.7]
JuckpeTHas ciay4aiiHas BENWYHMHA: DS pacrpeneneHusi, (yHKIUI Y
pacmpeneneHusi, YUCIOBbIe XapaKTePUCTHKH
HenpepsiBHas ciyuaiiHas BeJMYMHA: IUIOTHOCTh paclpeesieHus
BEPOSITHOCTEH, GbyHKIHA pacripezieneHus, YHCIIOBBIC
XapaKTepPUCTUKU
HopwmanbHoe pacripenenenue. 3akoH OOJBIINX YHCEI
OCHOBHBIC TMOHSTHS MaTEMaTW4eCKOW CTaTUCTUKUTouedHble |
HMHTEPBAIbHBIE OLIEHKH
DJeMeHTBI KOPPEISIIMOHHOTO aHaJIi3a
8. IlepeueHb 1a0OpPaTOPHBIX padoOT
Ne Bcero | HaumeHoBaHue j1abopaTopHoii padoThl. 3ajaHusi, BONPOCHI, Y4ebHO-
TeMbl | 4acoB oTpadaTbiBaeMble Ha JJA00PATOPHOM 3aHATHH MeTOANYeCKoe
obecreyenue
1 2 4 3




9. 3axanus AJ1s1 CAMOCTOATEIBLHON Pa00ThI CTYACHTOB

Ne Bcero 3axanus, BOPOCHI, VISl CAMOCTOSITEILHOTO Yyeono-
TEMBbI| 4aCoOB H3yYCHUA METOAUIECCKOC
olecreyeHue
1 2 3 4
Bexkropsl, nuHelHbIE onepaunu. bazuc, KOOpAMHATEI BEKTOpa
Cuctrempl koopauHaT. Ilpoekiuw, HampaBJSIOIINE KOCHHYCHI
BEKTOpa
1.1- CkanspHOE, BETOPHOE U CMELIAHHOE NTPOM3BEICHUS
16 44 VpaBuenue reomerpuueckoi urypsl. [lnockocts. [lpsmas Ha [1-3]
TUIOCKOCTH U B IPOCTPAHCTBE.
JluHMM BTOPOTrO MOPSAAKA HA INIOCKOCTH
[ToBepXxHOCTH BTOPOro HOPSIKA
Marpupl, JMHEHHBIE orepanuy, TPaHCIIOHUPOBAHHE.
2.1- 46 Onpenenurenn. Panr MaTpHIlsn [1-3]
2.3 CucTeMbl THHEWHBIX adreOpandecKuX ypaBHCHUH
YmuoxeHne Matpun. OOpaTHas MaTpuna
UucnoBele MHOXecTBa. IIpoMeXyTKM Ha 4YHCIOBOM  OCH.
HauvanbHble HOHSTHS O KOMIDIEKCHBIX YHCIIaX
3.1- 50 OO1ye MOHATHS O YUCIOBBIX (PYHKIMIX 12,3]
34 Ilpenen ¢yHKIMU B TOYKe. bBECKOHEUHO Maible (QYHKITHH. '
CaoiicTBa npesenoB
CpaBHeHne OECKOHEYHO MaJIbIX (DYHKIMI
[MpouszBomnass  ¢ynkumu.  Juddepenuupyemas  GyHKIms. [2,3]
Juddepennnan. [pasuna nuddepenunpoanus
Teopemsl o cpenHeM st TuddepenupyeMbix GyHkmid. [Ipasnna
Jlonurans. ®opmyna Teinopa
41- HccnenoBanue GpyHKINIA: MOHOTOHHOCTb, SKCTPEMYMBbI
4' 7 36 HccnenoBanne  (yHKIOWIA:  BBIIYKJIOCTh, TOYKH  Ieperuoa.
' AcuMNTOTHI
@OyHKINM MHOTHX MepeMeHHbIX, oOmue moHsATHA. YacTHbIE
npousBoHble. [IpaBuia auddepeHpoBanms
['paqueHT U MpOU3BO/IHAS IO HAIIPABJICHHIO.
OkcTpeMyM QYHKIMH IBYX IEPEMEHHBIX
[lepBooOpasHas GyHKINH, HEOTIPEAEICHHBII HHTETpa
3amena NepeMeHHOi, WHTETPUPOBAHHUE o 4acTsIM,
HMHTETPUPOBAHME PALMOHANBHBIX Ipobeit
5.1- 36 Onpenenenselii uHTerpas. UnTterpupyemasie ¢pyHxmmu. Popmyna [2-4]
5.5 HrroTona-JleiiOHuma
[punoxeHus: ONpeIeIeHHOTO HHTEerpaa
HecoGcTBeHHBIE HHTETPAITBI
HauanpHble moHsTHS 0 JauddepeHIHanbHbIX — YpaBHEHUSIX.
YpaBHEHUs IEPBOTO NOPsAKa
6.1,6.2 22 OneMeHTHl TEeOpWH JHHEHHBIX Iu(QepeHInaTbHbIX YPaBHEHUH. [2,3]
Jluneiinple ypaBHEHHS BTOpOro mopsaaka. CHCTeMBI JHHEHHBIX
YpaBHEHUH NIEPBOrO MOPsIKA
3HAKOIOJI0KUTEIbHbIE YUCIIOBBIE PSbl. 3HAKOUEPEAYIOUIHECS |
7.1- 3HAKOIIEPEMEHHBIE YHCIIOBBIE PSI/IbI
22 ., [2,3]
7.3 Crenennble psabl. Pager Teinopa Tpuronomerpuueckue psabl
Dypbe
JIBOVHbIE 1 TOBTOPHBIE UHTETPAJIbI
KpuBonuHeiiHble MHTErpaibl MO JUIMHE AYTH U 10 KOOpAHWHATAM.
WHTerpaibl, He 3aBUCSIIME OT TyTH HHTETPUPOBAHUS
8.1- 24 [ToBepxXHOCTHBIE HWHTErpajbl MO IUIOMIAAM IOBEPXHOCTH U IO 23]
8.4 KOOpJIUHATaM !

CkassipHbIe M BEKTOPHBIC MO, ['pafUeHT, TUBEPICHIIUS H POTOP.
Iotok u mpkynsms BekropHoro nois. Teopema ["aycca, Teopema
Croxkca




CayuaitHoe coObitne. IIpocTpaHCTBO 3JIEMEHTapHBIX COOBITHIA.
Omneparuu  Hax ciaydailHBIMKH  coObITHsAMH. Kiaccmueckas u
TreoMeTpUIecKast BEpOSITHOCTD

AKCHOMBI TEOpUU BEPOSITHOCTH. Teopema CIIOXKEHUS
BEPOSITHOCTEN. VYCIIOBHasT BEPOATHOCTb, TEOPEMA YMHOKEHUS
BeposTHOCTeH. DopMya MOITHOH BeposTHOCTH, hopMyisl baiieca
IlocnenoBaTenbHOCTh  HE3aBUCUMBIX — UCHbITaHUH.  DopMyIbl
BepHynnu, noxanbHas ¥ HHTErpajibHas TeopeMbl MyaBpa-Jlamnaca
9.1- CoyuaiiHas Beu4MHa: QyHKIUS paclpeiesieHus], 00IIne CBOWCTBa
9.9 76 JuckperHas ciydaiiHas BEJIMYHMHA: s pacnpesneineHus, GyHKIHs [2-4,6,7]
pacrpe/ieNieHus], YUCIOBbIe XapaKTepUCTUKU

HenpepsiBHas ciaydaifHas BeJWYMHA: IUIOTHOCTH DPAcIpeeseHUs
BEPOSATHOCTEH, GbyHKIHS pacrnpeneneHus, YHCIIOBBIE
XapaKTEePUCTHKU

HopmanbsHoe pacnpenenenne. 3aK0H OOIBITIX YHCEI

OCHOBHBIC TIOHATHSI MaTEMaTHYEeCKOW CTATHCTHKH. TodeuHble H
MHTEPBAILHBIC OLICHKH

DJeMEeHTHI KOPPESIMOHHOTO aHAIN3a

10. PacueTHo-rpaduyeckas padora
HE TIPEelyCMOTPEHA y4eOHBIM TUIAHOM

11. KypcoBas padora
HE TIPEelyCMOTPEHA y4eOHbBIM TUIAHOM

12. KypcoBoii npoeKkT
HE PEeyCMOTPEH y4eOHBIM IIaHOM

13. ®ona oLeHOYHBIX CPEACTB /15 MPOBEACHHs IIPOMEKYTOUHOM aTTeCTAIMH
00y4arIuXcs Mo JUCUUIINHE (MOTYJIIO)

s onenku ocBoenust komnerenuuit YK-1, OIIK-1 yctanoBneHsl

nopozoeguiii yposers:. 30-59 6amnoB npu ACT-TecTupoBaHHM, OTBET HAa TEOPETHUECKUII BOIPOC,
He TpeOyIoLui 10Ka3aTeabCTBa

npoosunymulii yposenv. 60-79 OGamnoB mpu ACT-TecTupoBaHWH, OTBET HA TEOPETUUYECKUU
BOTIPOC, HE TPEOYIOIIHIA JOKa3aTEIbCTBA, PEIICHHUE 3aa9u

svicokuti ypogens. 80-100 OGamnoB mpu ACT-TecTHpoBaHHHM, OTBET C JI0Ka3aTe€IbCTBOM Ha
TEOPETUIECKHIA BOTIPOC, pEIICHUE 3a/1a9n

BOHpOCLI AJIF IK3aME€Ha H 3a4eTa

(1 cemecTp)
l. BekTop, nnmHa BEKTOpa, KOJUIMHEAPHBIE W KOMILUIAHAPHBIE BEKTOPBI, PABHBIE BEKTOPHI,
CBOOOJHBIN BEKTOP — ONPEEICHUS U TPUMEPHI
Jlunelinble onepanyy HaJ BEKTOpaMU — OIPEACIICHHs U IPUMEPHI, CBOWCTBA Orepanui
bazuc — onpenenenue u npumep
Teopema o pa3nokeHuu BEKTopa Mo 0azucy
JIvHeitHbIe onepaluy HaJl BEKTOpaMU B KOOpAMHATaX
JexapToBa, NojsipHas U UWIMHIPUYECKAsk CUCTEMbl KOOPAMHAT
Koopaunats! BekTopa, y KOTOPOTO 3a/1aHbl HAYaJlo U KOHEIl
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Jlenenue oTpe3ka B 3alaHHOM OTHOLLIEHUH

Hanpasisaromue KOCMHYChl BEKTOPa U IPOEKIIMKA BEKTOPA Ha KOOPAUHATHBIE OCU
CkassipHOE TPOU3BEICHNE BEKTOPOB — OIIPEIEIICHUE U OCHOBHBIE CBOMCTBA

BripaxkeHue cKaJsipHOro NPOU3BEICHUS YEPE3 KOOPANHATEI BEKTOPOB-COMHOKUTENEH
@opMyJbl Ul BBIYMCICHUS PACCTOSHUS MEXKAY TOUKAMHU U YIJIa MEXIY BEKTOpaMU
BekropHoe npousseneHue — onpenenenue u odmue cBoiicrsa. [Ipu3sHak KoIMHEAPHOCTH
BEKTOPOB

CMemanHoe TPOW3BEIACHWE —  OmpeAelieHWe W obmue  cBoiictBa. Ilpu3Hak
KOMIUIAHAPHOCTU BEKTOPOB

[TosryunTh BEKTOPHOE YpaBHEHHE IIJIOCKOCTH

[TosryunTh BEKTOPHOE YpaBHEHHE IIJIOCKOCTH, IPOXOASILEH Yepe3 TPU 3aJaHHbIE TOUKH
Teopema 0 KOOpAMHATAX BEKTOPA, HOPMAJIBHOTO K INIOCKOCTH

ITonmy4uuTs napamMeTpUUECKOE ypaBHEHUE IPSIMOM Ha INIOCKOCTH

ITony4uTh KAHOHUYECKOE YPABHEHUE MPSIMOU HA IIJIOCKOCTH

[lony4uuTs ypaBHEHME NPAMON B OTpE3Kax

Teopembl 0 KOOpAMHATAX BEKTOPOB, MEPIEHANKYJIAPHOIO M HAIIPABIIAIOIIErO AJIs MPAMOMN
Ha IUIOCKOCTH

Teopema o npu3HaKe NapaiieIbHOCTU IPSIMbIX Ha INIOCKOCTH

[Tosry4nTh BEKTOPHOE U MApaMETPUUYECKOE YPABHEHHUS MIPSIMON B IIPOCTPAHCTBE

[TosryunTh KaHOHMYECKHUE YPABHEHUS IPSIMON B IPOCTPAHCTBE

DJuuIc — onpeJielieHne U OCHOBHBIE CBOMCTBA

DoKaIbHOE CBOMCTBO 3JUIMIICA

Teopema 0 CBOMCTBE JUPEKTPUC IUIMUIICA

dokaabHOE CBOHCTBO THIEPOOIIBI, CBOMCTBO TUPEKTPHUC TUIIEPOOIIBI

Teopema 0 CBOHWCTBE aCHMOTOT TUIEPOOITBI

[Tapabona — onpeneneHrne 1 OCHOBHbIE CBOMCTBA

Teopema 00 3KcLeHTpUCHTETE TapadoIIbl

OO61re NoHATHS O IOBEPXHOCTSIX BpallleHus

[ToBepxHOCTH BTOPOT0 MOPSAKA: IPUBECTU IIPUMEP C pa300pOM CBOICTB

OO01re NOHATHS 0 IMIUHAPUYECKUX MTOBEPXHOCTAX

Marpuna — gaTh onpeaeneHue U IpuBecTy npumep. JInHelHble onepanuy Hal MAaTPULIAMU
— ompejeneHus, CBOMCTBa, MpuUMepbl. TpaHCIOHMPOBAHME MATPHUIBI — OIpEAEIeHUE,
npuMep

Onpenenurens KBaJpaTHOM MaTpHIbl MPOM3BOJIBHOIO TMOpsSAKa — JaTh ONpEENICHUE,
MPUBECTU MIPUMEP BBIUMCIICHUS Yepe3 pasio’KeHUe M0 NepBON CTPOKe

ChopmynupoBath 6e3 10Ka3aTeNbCTBA CIEAYIOLINE TEOPEMBI:

- 00 ompeenuTese TPAaHCTIOHUPOBAHHOM MaTpPHUIIB,

- 0 IEPECTAHOBKE CTPOK B ONPEIECIUTEIIE,

- 0 Pa3JIOKEHUH ONPEICTUTENS 110 POU3BOIBHOM CTpOKe (CTOIOILY)

OO0mure CBOMCTBA ONpeaeTuTeNIeH

Bekrop-cronben, nuHelHas KOMOMHAIMS BEKTOP-CTOJOLOB, MOHATHS O JIMHEHHOM
3aBHCHUMOCTH M HE3aBUCHMOCTH CHCTEMBI BEKTOP-CTOJIOIIOB

MuHop mnpou3BOJIBHOTO TOpsiika (ompexaeneHue, mpumep). basucHbll  MHHOD
(ompenenenne, mpumep). Panr marpunsl (onpeaenenue, npumep). Chopmynuposats 6e3
JI0Ka3aTeNIbCTBA TEOPEMY O PAHI'€ MAaTPHUIIBI.

Cuctema nuHelHbIX anreOpanueckux ypaBHennit (CJIAY), wmarpunma CJIIAY wu
pacmmpennas marpuia CJIAY — onpenenenus U npuMepsI.

Teopema Kponekepa-Kanennu

ITpaBuiio Kpamepa

YMHOXEHUE MaTpUL] — OIIPEIEIICHUEe, CBOMCTBA OIEPALIMH, IPUMED
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OOparHass matpuma — ompexaeneHue. CBOHCTBa omepanuyd OOpaIIeHUsT MAaTPHIIbL.
ChopmynupoBath 0€3 T0Ka3aTeNbCTBA TeOpeMy 00 00paTHON MaTpHIle
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE YHCIIAa KBAIPATHOW MaTPHUIIBI
Anrebpanueckas (popMa KOMIUIGKCHOTO 4YHCIA; apuU(QMETHUYECKHE OIEepaludl Haj
KOMILIEKCHBIMHU YUCIIAaMH, IPEICTABICHHBIMH B anreOpanyeckoi popme
Tpuronomerpuueckas opMa KOMIUIEKCHOTO YUCIIa; YMHOXKEHHE, JIEJICHUE U BO3BEJICHUE B
CTEeNeHb KOMILJICKCHBIX YHCEJ, IPEICTaBICHHBIX B TPUTOHOMETPHYECKOH dhopme
W3BneueHne KOpHS CTETIEHU N U3 KOMITJIEKCHOTO YUCIia
UYucnosas ¢pynkuus. CBoWCTBA YUCIOBBIX (PYHKITHIA
[Tpenen GpyHKIMU B TOUKE
HenpepriBHocTh ¢yHkImH B Touke. Kitaccudukanus Touek pa3pbiBa
Teopema o epBoM 3aMevaTeILHOM IPeesie U CIeICTBUS U3 Heé
Teopema 0 BTOpOM 3aMeuaTeIbHOM Mpe/eIie U CIEACTBUS U3 Heé
OKBUBAJICHTHbIC PYHKIIMH, UX IPUMEHEHHE ISl BHIYUCICHUS TMPEIEIIOB
(2 cemecTtp)
[TpousBonHas GpyHKIMH B TOUKE: omnpeaeieHue, npumepsl Oynkuust, auddepenunpyemas
B TOUKE: OMpe/eIIeHNe
Teopema o npousBogHON tupdHepeHnupyeMoit GpyHKIIHI
Teopema o HenpepbIBHOCTH nupdepeHpyemMoit GyHKIuu
['eomeTpryecKuii CMBICH MPOU3BOAHON 1 qud dhepeHImana
[TpousBoHBIE BTOPOTO U 00JIee BHICOKUX MOPSAKOB
[Tpon3BoHAs CyMMBI, TPOU3BEICHHS U YaCTHOTO MU HepeHIUpyeMbIX (yHKIUNA
[TpousBoaHas oOpaTHOM PyHKIKK
[TpousBogHas CIOKHON PYHKIIMU
Teopema @epma u reopema Poruis
Teopema Komn n Teopema Jlarpanxka
[Tpasuna Jlonutans mis neonpenenennocteit [0/0] u [oo/o0]
[Ipencranenue GpyHKIMU ¢ momMotbio hopmyssl Teitmopa
[Tpru3Hak MOHOTOHHOCTH (PYHKIMH
OkcrpeMyM (QYHKITUH: OTIpeie]ICHnE 1 IPAMEp
Heobxonumele ycnoBus 3kcTpemMmyma (pyHKIIMH OTHONM epeMEeHHOMN
JloctaTouHble yCIOBUS SKCTpeMyMa (QYHKIIMH OAHON IIEPEMEHHOM
JlocTaTouHble yCa0BUs SKCTpeMyMa JUIsl (QYHKIMH, UMEOILE BTOPYIO IPOU3BOIHYIO
BoinyknocTs pyHKIMM BBepx (BHM3). Touku neperuda
Heo6xonuMmble yCoBUS HATTMYUS TOUKH Meperuoa
JlocTatouHbie YCIOBHS HAIMYUS TOYKU TTepernda
Haknonnble 1 BepTUKAITBHBIE aCHMITOTHI Tpaduka (yHKIHH
['padux GyHKIIUN IBYX MIEPEMEHHBIX, OKPECTHOCTh TOUYKH Ha KOOPAMHATHON TUIOCKOCTH
[Tpenen pyHKIMU IBYX EPEMEHHBIX, HENTPEPHIBHOCTH (DYHKIIMHU JIBYX NEPEMEHHBIX
[TonHOE M YacTHOE MPUPAIICHNUS, YaCTHBIE TPOU3BOIHBIC
Huddepennmpyemas GyHKIHS IBYX TEPEMEHHBIX
Teopema 0 IpoOU3BOJHOMN CIIOKHON (DYHKIIUH JIBYX IT€PEMEHHBIX
['panueHT 1 MpoU3BOHAS IO HAIIPABICHUIO
DkcrpeMyM (QYHKIHH IBYX IMEPEMEHHBIX, HEOOXOIUMBIC YCIIOBHUS SKCTpEMyMa
JlocTaTtouHble ycI0BUS SKCTpeMyMa (PYHKIIUH JIBYX MEPEMEHHBIX
[TepBoobOpazHas GyHKLNHU, HEOTIPEIEICHHBIN HHTErpajl
Teopema 0 MHOXeCTBE IEPBOOOPA3HBIX (PYHKLIUU
OO0mue CBOMCTBA HEOMPEICTICHHOTO HHTETpaja, OCHOBHBIE TaOJWYHBIC IIEPBOOOPA3HBIC
3amMeHa nepeMeHHO! B HEONPEACICHHOM HHTETpasie
HuTerpupoBanue Mo 4acTaM JUIsl HEONPEAEICHHOT0 HHTErpaja
OnpeneneHHbI HHTETPajl, TEOMETPHUECKUI CMBICI ONPEeICHHOTO HHTErpaa
®opmyna Herorona-Jleibuuia
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3amMeHa rnepeMeHHO! B OIpeeIeHHOM HHTErpae
WNuTerpupoBaHue Mo YacTsAM JUIs ONPEAETICHHOT0 HHTEeTpaia
HecoOcTBeHHBIE MHTETPANIBL: IPUMEPBI CXOISALIETOCS M PACXOISIIETOCs HHTETPaJIOB
(3 cemecTtp)
Huddepenunansaoe ypaBHEHUE, MOPAIOK AU (HEepeHINATFHOTO YPAaBHEHHS: ONPEACICHHS
Y TIPUMEPBI
OObmee pemenne W oOmmiA uHTErpan AuQGEpeHINaTIbHOTO YpPaBHEHUS; HadalbHbIC
YCJIOBUS, YaCTOE PEIICHNE U YaCTHBIA MHTETPAJ: ONPEIeICHHUS
YpaBHEHUs IEPBOTO MOPSIJIKA C pa3AeSIOIIMMUCS TIEPEMEHHBIMU
OnHOpOAHBIE YpaBHEHHUS TIEPBOTO MOPSIKA

[/
Pelenne nuHeiiHOro ypasHenus mepeoro nopsiaka Y HOWNFCS veronom papuanun
IIPOU3BOJILHON ITOCTOSHHOM
Ycnosue JIMHENHON HE3aBUCUMOCTH YaCTHBIX peleHnin YpaBHEHUSA

ARG
Teopema 06 061eM peleHun ypashenns S FOD - EGFR€
Teopema 06 061eM pelenun ypastenns S FOBF I~ IC
Monyunts obwee pelenne ypasHenus S” FSIECISHEEEF=< 14 cyyasn
NeHCTBUTENLHBIX HEPABHBLIX KOPHEH XapaKTepUCTHIECKOTO YPABHEHUS
TToyunts obwiee pewenne ypapHetns S TSYEICSHESEF= ¢ ;11 ciyuas paBHbIX
NeHCTBUTENLHBIX KOPHEH XapaKTepUCTUUECKOTO yPaBHEHHs

- .
Monyunts obwee peluenne ypasHenus S” TFIECISHEFEF=1< 14 cyyasn

KOMIIIEKCHBIX KOPHEM XapaKTepUCTUYECKOTO YPaBHEHUS
-

Pemienrie  ypaBHEHUs SIS EEFI— | \c1010M HEOTpeIeIeHHBIX
K03 (HULINEHTOB
Pemenue cucreM quddepeHInaIbHBIX ypaBHEH A

Pemenue ypaBHeHu# BrIa y? =19

Pemenue ypaBHeHUl, He cofiepKallluX B SIBHOM BHJI€ UICKOMYIO (DYHKLIHIO

Pemenue ypaBHeHn, HE cOAEpKAIUX B SIBHOM BHUJIE HE3aBUCUMYIO IEPEMEHHYIO
CrnydaiiHoe COOBITHE, dJEMEHTapHOE COOBITHE (MCXOJ), MHOXECTBO BCEX BO3MOKHBIX
UCXO0/10B (ITPOCTPAHCTBO 3JEMEHTAPHBIX COOBITHI): ONpeAeTIeHNs U IPUMEPHI
[IpousBenenue, cymMma, pa3HOCTb CIy4allHBIX COOBITHHA, MPOTUBOMOJIOXKHOE COOBITHE:
OIIpEeEIICHUS U IPUMEPDI

HecoBmecTumble ciydailHble COOBITHS, TMOJHAs TpyIna COOBITHIl: ompeneneHus u
IIPUMEPBI

Krnaccuueckast BeposITHOCTh, MPUMEP BBIYMCIECHUS KJIACCUYECKOM BEPOSITHOCTH
I'eomeTprueckas BEpOATHOCTb, IPUMEP BBIUMCIIEHHUS TEOMETPUUEKON BEPOATHOCTH
AKcHOMBI Teopuu BepossTHOCTeH. CleACTBUS U3 aKCHOM

Teopema cnokeHust BEpOATHOCTEN

Teopema yMHOXEHHS BEPOSTHOCTEMN

®dopmyia nonHo# BeposaTHOCTH U (hopMyIsl baiieca

[TocnenoBarenbHOCTh UCTIBITAHUM MO cxeMe bepHysuu: onpenenenre U npumep

®opmyisl bepryu

JlokanpHass ® WHTErpajgbHas TeopeMbl MyaBpa-Jlamaca (chopmynupoBate 06e3
JI0KA3aTeIbCTBA)

CrnydaiiHasi BenWYuWHA: OmpezesieHne U npuMep. DyHKIHS pacupeleneHus CIy4alHOU
BEJIMYNHBI

OO6mume cBoiicTBa GYHKIIUM paCIIpPEICTICHUS CITydalHONW BETNYUHBI

JlMckpeTHas ciydaiiHasi BeJIMUMHA U ee (DYHKIIHS pacripeieeHus

HemnpepriBHas cnydaiiHass BenmuumHa ©W €€ (QYHKIUA pacrupenenaeHus. [L1oTHOCTH
BEPOSATHOCTEMN U €€ OCHOBHBIE CBOMCTBA

MaremaTuyecKoe OKUIaHUE CITyYailHOW BEJTMYUHBI: ONIpEeIeHUE, CBOMCTRA
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MaremaTuuecKoe OKUIAHUE CIyYallHON BEJIMYUHBI: ONIPEAEIEHUE, CBOWCTBA

Jucnepcus ciiydyailHOW BEJIMYMHBL: ONpEeIeHrEe, CBOMCTRA

HopmanbHo pacnipeneneHHas cilydaiiHasi BEJIMYMHA BEPOSATHOCTD IONAJaHus HOPMalbHON
CJIy4ailHOM BEJMYMHBI B 3aJJaHHBIA HHTPBAJ

I'enepanbHas COBOKYIHOCTb, BBIOOPKA; BHIOOpOYHAs! CPEAHSS M BBIOOPOYHAsS TUCIIEPCHS;
JIOBEPUTENIbHBIA HHTEPBAJ U IOBEPUTEIbHAS BEPOSITHOCTD

Koppensmonnoe nose, k03 puuneHT Koppensun npsimast perpeccuu

OrnpenenieHne U FeOMETPUYECKHI CMBICI IBOMHOTO MHTETpaia

Onpenenenre u NpuMep NOBTOPHOTO UHTErpajia

Bripaxkenue 7BOMHOr0 MHTErpasia yepe3 MOBTOPHBII

3ameHa NepeMEeHHBIX B IBOMHOM HHTETpaie

OrnpenenieHre U OCHOBHBIE CBOKMCTBA KPUBOJIMHEMHOIO MHTETpaia 1o JUIMHE 1yTH
Omnpenenenre U OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOIO MHTETpaJla 10 KOOpAUHATAM
®opmyia ['puna

Heo0xoauMbie ¥ JOCTaTOYHBIC YCIOBHUS HE3aBUCUMOCTH KPHBOJIMHEHHOTO MHTErpajia OT
IIyTH UHTETPUPOBAHUS

CkasisipHOE U BEKTOPHOE I10JIsI — ONIPEAEIICHUS U IPUMEPDI

Porop BekTopHOro mons — omnpeneiaeHue u npumep. L{upKynsius BEKTOPHOTO MO —
onpezenenue. [loTeHIManbHOE BEKTOPHOE 110J1€, IPU3HAK MOTEHIMAIbHOCTH
JluBepreHiuss BEeKTOPHOIO MOJsl — ompeaeseHue, npumep. [IoToOKk BEKTOpHOro mojus —
onpezaenenue. ColeHOUJAIbHOE BEKTOPHOE 10J1€, IPU3HAK COJICHOUJAIBHOCTH

®opmyinsl ["aycca-Octporpaackoro u Crokca

Ompenenenne W TpUMEP 4YUCIOBOro psga. Cxoasmuics € pacXOAsIIMiCsS psia —
ONpeIeTICHUS U IPUMEPDI

Heo6xomuMblii mpu3HaK CXOJUMOCTH YHCIOBOro psna. OOmme CBOWCTBA CXOISIIUXCS
pAIOB

[Ipu3Hak cpaBHEHUS ISl 3HAKOTIOJIOKUTEIBHBIX PSIOB

ITpusnak [lanambepa

[Ipu3nak Konm

WNHTterpanbHblii MPU3HAK CXOAUMOCTH

[Tpuznax JleiOuuia

Omnpenenenue 1 npuMep abCOMIOTHO CXOJSILErocs psaa

Omnpenenenue u npuMep QyHKIIMOHAIBHOTO psijia

CrenenHoii psg. Paanyc cXoIMMOCTH CTENEHHOTO psijia

Psan Teitnopa. Paast Teisiopa OCHOBHBIX 3JIEMEHTapHbIX (PyHKINN

Tpuronomerpuueckuii pag Oypee

TecroBble 3a1aHus 110 JUCHUILIMHE
BEKTOPHA AJITEBPA 1 AHAJIMTUYECKAA I'EOMETPUA

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

otpesku A1Az, A1Asz, A1A4 ABIIAIOTCS CMEXHBIMU peOpaMu napauienenuneaa. Tpedyercs HallTH:

1)
2)
3)
4)
5)
6)
7)
8)

unHy pedpa A1Az ;

yroa mexay peopamu A1A2 u A1Asz;

TUIOMIA/Ib TPaHu, cojieprKaliel BepmuHbl A1,A2,Az ;

00beM MmapasuiesNenurena;

ypaBHEHHUE TIPSIMOM, TPOXOASIIEH Yepe3 BepinHy A1 B0 IUArOHAIH MapaliesieuIesa;
ypaBHeHHUE TI0CKOCTH A1A2A3;

yron Mexay pedpom A1A4 U rpaHbio, conepxkanieii BepmuHsl A1,Az,Asz;

paccTostHuE OT BepIuHbI A4 110 TIocKOCTH A1,A2,As.



BrInosHUTE YepTeK.
OJIEMEHTBI AJITEBPHBI

Pemnts cucremy NMMHENHBIX ypaBHEHUHN MeTo1oM [ 'aycca.
3X1+X2+X3+Xa+X5=5, 2X1-X2+3X3=4, 5X2+6X3+X4=11.

Jlns maHHON MaTpumbel A TOCTpoMTh oOpatHylo Matpumy A, Brmonsuts mpoBepky

AATOUNNE.
3 2 1
A=|2 3 1
2 1 1

BBEJIEHUE B MATEMATUYECKUI AHAJIN3

HUccnenoBath Ha HenpepbIBHOCTh GyHKUUIO Y = f(X), HaiiTH TOUKHM pa3pbiBa U OMPEACIUTD
ux pol. IlocTpouts cxemaTuueckuil rpa@uk GyHKIUH.

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

JUODEPEHIIUAJIBHOE UCUYMCJIEHUE ®YHKILIWM OJJHOM ITIEPEMEHHON
U DJIEMEHTbBI JU®DEPEHIIMAJIBHOM TEOMETPUN

[octpouts rpaduk pyHkipn S+ 6V A> UCIIONIB3Ys OOLIYI0 CXEMY MCCIIE0BAHUS
byHKIMN.

OCTaBUTH ABHCHHUC KacaTem,Hoﬁ U HOPMAJIA K T'pa(PHUKY K I/IBOf/i B TOYKEC, IJIA
C y DOl 1 ,

KOTOpOH to=—7/3, [Toctpouts rpaduku KpUBOi, KacaTeJIbHON U HOPMAJIH.
JIMODEPEHIIMAJIBHOE UCYUCJIEHUE ®YHKIMM MHOTMX ITEPEMEHHBIX
Jano ckamsproe moste U = u(X,y). Tpebyercs:
1) cocTaBuTh ypaBHEHHE JIMHUH YPOBHS U = C U MOCTPOUTH ITY JIMHUIO;

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

3) B TOUKe A MOCTPOUTH KacaTeJIbHYIO U HOPMaJlb K JJUHUH YPOBHS, MTOJIYYUB UX YPAaBHEHUS.
u=x2+4y? + 4x + 4y,C=13, A(L, -2), B(2, 4).

UHTET'PAJIBHOE UCUMCJEHUE ®VHKIUI OTHOM TEPEMEHHOI

1) Boruncuts nnoniaas GUrypsl, orpanudenHoi muauamu Y = 1/(1 + X?) ,y = x%/2.
2) BBIYUCTUTD UIMHBI YT KPUBBIX, 33JaHHBIX CICAYIOIIMMHU YPAaBHCHUIMHU



y = x?/4 — 0,5Inx, 1<x<2.
JANDODEPEHIIMAJIBHBIE YPABHEHU A

1) Haiitu o61mee pemenue nuddepeHInaibHOT0 YpaBHEHHS xy'-2y = x3X,
2) Haiiti yactHoe pemenue auddepeHImanbHoro ypapHenus Y'-9y=e2*; yrnopieTBopsrolee
3aaHHBIM HadaabHbIM yeroBusM Y(0)=0,  y'(0)=0.

3) Haiitu ¢ mnOMOIIbIO XapaKTEPUCTHUYECKOTO YpaBHEHHsS OOIIee pEIICHHE CHUCTEMBI
muddepeHIaTBFHBIX YpaBHEHUH X1'+X1-3X2=0, X2'-2X1=0.

UMCJIOBBIE 1 ®YHKIIMOHAJIbHBIE PA/IbI

><
1) Paznoxute GyHKIIIO S= 3 PSJI TIO CTETICHSM X .

2) Paznoxurs Qpynkuuo OO =€™ B psig ®ypre B ykazaHHoM uHTepBaie (-2,2). [loctpouts
rpaduk 3Toi pyHKIMH U TpaduK CyMMBI oTy4eHHoro psia Dypee.

KPATHBIE Y KPMBOJIMHEHBIE MHTETPAJIBI

1) C moMmomipi0 JBOWHOTO HMHTErpaja HaTH o0beM Tena, OTPaHMYEHHOTO MOBEPXHOCTSMH,

YPaBHEHUS KOTOPBIX 3a/1aHBbI. T — o = = =T
L
3ajanHON IMHUK L— oTpe3ok npsmoit, ot Toukw (0;0) mo (7;27).

3) JlaHo ckasipHOe Toje LAY | ekTOpHOE NoNle Bl It ik i
HalTH grad U, dlva u rOt a B TOUKE M(:LZ]).

2) BblYMCINTh KPUBOJIMHEHHBIM HHTErpajl BTOPOTO poja BJIOJIb

TEOPUS BEPOATHOCTEN U MATEMATHYECKAS CTATUCTHUKA

1) Tpu cTpenka cTpensioT mo Iead. BeposTHOCTH momafaHus B Lielb HEPBbIM, BTOPHIM, U
TPETHUM CTpeNKOM paBHBI cooTBeTcTBEeHHO 0.7, 0.8 u 0.9 . Onpenenuth BEPOATHOCTH, YTO B
1eJ1b [T0NAa1aeT TOJIbKO OJWH U3 CTPEIIKOB.

2) JlBa aBTOMara MpPOM3BOJAT OJMHAKOBBIE JeTaiu. [IpoM3BOANUTENBHOCTH MEPBOTO aBTOMATA
BJBO€ OoJibllle MPOU3BOAUTENBHOCTH BTOpOro. llepBoiii aBTOMar mpousBoauT 60% neraneit
OTJIMYHOI'O KauecTBa, a BTopoil — 84%. Haynauy B3sTas neTaip oka3aaach OTIIMYHOIO KauecTBa.
HaiiTi BepossTHOCTB TOTO, YTO 3Ta J€Tallb IPOU3BE/IEHA IIEPBHIM AaBTOMATOM.

3) Hdnsa cnyvaifHOi BenMuMHBI X MOCTPOUTH P pacnpeneieHus M (QYHKIHMIO pacipeeseHHs.
Halitn ee matemaTudeckoe 0XXHAAHHWE, NHUCIEPCHUI0, HAYAJIBbHBII MOMEHT BTOPOTO MOpPSAKA U
TPETUHN NEHTPAIbHBIA MOMEHT:

Crpenok nenaer mo MuileHd 3 BbICTpena. BepoATHOCTh momagaHusi B MHUILEHb MPU KaXJa0M
BeicTpenie paBHa 0.3. CnyyaifHas BenuyuHa X — YUCIIO MOMAJaHUI B MUILICHb.

3) Jlns cnyuaitHoit BenuumHbl X ¢ 3aqaHHoN (QyHKIMeH pacnpeaenenus F(X) TpeOyercst HailTu: a)
IUIOTHOCTb BEPOSATHOCTH; 0) MaTeMaTHYECKOE OXHJAHHE U JUCIIEPCHIO; B) MOCTPOUTH TpauKH
(GYHKIIMY pacipeesieHns U TUIOTHOCTH BEPOSATHOCTH CIIy4aiHOM BEIUYUHBI X:

0 mpu X<-1
FX)= y(x+1)/2 mpm -1<x <1
1 npu X>1

14. O6pa3oBaTe/ibHbI€ TEXHOJOTMH



[MpexycMoTpeHO 4YTEHHE JIEKIMA C TNPUMEHEHHEM MYJIbTUMEIUWHBIX TEXHOJIOTHUH,
IIPOBEJICHUE MHTEPAKTUBHBIX IPAKTUKYMOB (B COBOKYHNHOCTH — He MeHee 20% ayauTOpHBIX
3aHATHUR).

BHeayauTopHasi caMOCTOSATENbHAs padoTa CTYIEHTOB MPOBOIUTCS C HCIIOJIb30BaHHEM
pecypcoB cetu MIHTEpHET U JOKaIbHBIX ceTeBbIX pecypcoB OTU CI'TY

15. Ilepeyenb yueOHO-MeTOANYECKOTO O0eciedeH s /151 00y4aroIMnXCcs
MO JUCIHUILINHE

Jlumepamypa
1. bexnemummer J[.B. Kypc aHanmuTuyeckoi reoMeTpuu 1 JIMHEHHON anreOpsl : Y4eOHUK IS
By30B // JI.B.Bexnemumes — 12-e u3n., ucnp.- M.: ®DUSMATIIUT, 2009.- 312 c.
Ox3emmusipel Beero: 10.
2. Bricmias 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.
DK3eMIUTSIPBI BCETO: 5
3. Bricmias marematrka B ypaKHEHHSX W 337adax : B 2 4., yued. mocobue st By30B / 1.
E. Jlanko [u ap.]. - 7-e u3a. - M. : OOO "UznarensctBo OHukc" : OO0 "U3parensctBo "Mup u
O6pasosanue".Y.2. — (2009, 2008, 2006). - 448 c.
Ox3eMIusipsl Beero: 10
4.  Maremaruka: yueOHoe mocobue / Ilox. pen. JL.H.Kyp6enko, J[.A.HukxonoBoit. — M.:
Hudpa-M, (2013, 2012, 2009). — 496 c.
DK3eMIuIsIphI Beero: 31
5. CepebpsikoB A.B. DnemeHTapHbBIl Kypc MaTeMaTH4YeCKOM JOTrMKH: y4eO. mocobue.
Caparos: Capar.roc.TexH.yH-T, 2011.- 32 c.
OK3eMIUIIPBI BCEro: 7
6. CepebpskoB A.B. Beenenue B Teopuro rpados: yded. mocodue. CapatoB: Capar. roc.
TexH.yH-T, 2009. — 36 c.
Ox3eMIusIpbl Beero: 20
7. TI'mypman, B. E. Teopus BeposiTHOCTEl M MaTeMaTH4eckasi CTaTUCTHKa : yyeb. mocolue /
B.E.I'mypmas. - 12-e uzn., nepepad. — M. : MI3parensctBo KOpaiir, (2011, 2010, 2009).- 479c¢.
OK3eMIUIAPHI BCETO: 8
8. Imypman B.E. PykoBOACTBO mTO pemIeHWIO 3a7ad TO TEOPUHM BEPOSTHOCTEH U
MaTeMaTH4ecKoi cratuctuke : yde0. mocobue / B.E. 'mypman. - 11-e uzn., mepepab. - M. :
WznarensctBo FOpaiit, (2011, 2010, 2009, 2006). - 404 c.
OK3eMIUISIpBI BCero: 9
9. HosukoB B.B. OcHOBBI MHTETpaibHOTO HcunciaeHus: Ydyebnoe nocooue / B.B. HoBukos,
A.B. Cepebpsiko, FO.H. Harap. — Durensc: U3n-so OTU (pumman) CI'TY umenu [Marapuna
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 BeposiTHOCTei: YueOHOoe mocobme / B.B. HoBukos. —
Ourense: U3n-Bo OTU (bumman) CI'TY umenn [Narapuna 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: st aBTOpU3HP. OJIb30BaTeNeH
11. CepebpsikoB A.B. DieMeHTbHI KOMOMHATOPHOTO aHAIKM3a B 33a/ladyaX TEOPHH BEPOATHOCTEH U
MOJENAX ciay4alHbeIx rpadoB: ydeOHoe mocobue / A.B. Cepebpskxos, B.B. Hosukos, HO.H.
Harap. — DOnrensc: U3n-Bo OTU (pumman) CI'TY umenu [Narapuna F0.A., 2019. — 52 c. ISBN
978-5-9907991-9-6 URL:  http://techn.sstu.ru/WebLib/30297.pdf  (mara oOpamienus:
20.06.2020). — Peskum mocTyma: st aBTOPU3HP. MOJIb30BaTENCH



http://techn.sstu.ru/WebLib/22648.pdf
http://techn.sstu.ru/WebLib/26673.pdf
http://techn.sstu.ru/WebLib/30297.pdf

12. Kpeicbko A.B. HccnenoBanue omepaumii. M30panHble ThaBbl: yued. mocobue / A.B.
Kpriceko, A.B. Cepebpsikos, FO.H. Harap. Caparos: Capar. roc. TexH. yH-T, 2014. 52 c. ISBN
978-5-7433-2764-5 URL: http://techn.sstu.ru/WebLib/16850.pdf (mara  oOpameHus:
20.06.2020). — Peskum mocTyma: s aBTOPHU3HP. [TOJIb30BATENCH

Ilpoepammmnoe obecneuenue u Mnmepnem-pecypcol

B MOC OTHU CI'TY HaxoasTcs 2JICKTPOHHBIE BEPCUH YUECOHBIX TTOCOOUH TTO CCHUIKE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857 &tip=4

Jl71st MHTEepPaKTUBHBIX 3aHATUI HCIIONB3YIOTCS PECYPCHI MO CCHUIKE
http://demonstrations.wolfram.com/topics.html?Mathematics#2

Texymuii KOHTPOJIb TPOBOJUTCS C HCIOJIB30BAHHEM TECTOB B aJalTHBHOM cpene
tectupoBanus (ACT).

[IpomexxyTouHast aTTecTalus B CECCUIO MPOBOAUTCS € Ucnoiab3oBanrueM ACT-TecTos.

16. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

Y4yeOHas ayauTOpHs 1JIsl POBeAeHHsl 3aHATHH JIEKIIMOHHOT0 THIIA

YKOMIUIEKTOBaHa  CHEUHUAIM3UPOBAHHOW MEOENIbI0 W TEXHUYECKUMU
cpeactBamu oOydenusi: 20 cronoB, 40 cTynbeB; pabodee MECTO MpEenojaBaTes;
MapkepHas gocka; npoektop BENQ 631, cranmoHapHbIi MPOESKIIMOHHBIN 3KpaH,
cUCTeMHBIN OsIok (Atom2550/41'6/500, kimaBuatrypa, MbIIIb) MOIKIIOUYEHHBINH B
CeTh C BbIXOJIOM B MHTEpHET M IOCTYNOM B MH(POPMAIMOHHO-00Pa30BaATEIbHYIO
cpeny OTU (¢pumman) CI'TY wumenm Iarapuna 1O.A., ydeOHO-HarIsaHbBIC
nocoOusi, 00ecreYrBaroIe TEeMaTHUYEeCKIE WIUTFOCTPAIMK TI0 pabodeil mporpamme
JUCITUTUTHBI.

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

Y4yeOHast ayauTOpUs ISl NMPOBEACHUS 3aHATHH NPAKTHYECKOI0 THUIIA,
TeKyIllero KOHTPOJsi W TPOMEKYTOUHO#H aTrecTalMy, TPYNNOBBIX H
HHIAMBUHIYAJTbHBIX KOHCYJIbTAIIHI

YKOMILIEKTOBaHA  CIICIIMAIM3UPOBAHHON MEOCbI0 HM  TEXHUYECKHUMH
cpeactBamu oOydenusi: 20 cronoB, 40 cTynbeB; pabodee MECTO MpenojiaBaTes;
MYyJIbTUMEINUMHAA  JOCKA,; npoektop BENQ 631, cucremusiii 00k
(Atom2550/41'6/500, xmaBuaTypa, MBIIIb), MOJKIIOUYEHHBI B CETh C BBIXOJOM B
NuTepHer u nmoctynmoM B HH(POpPMaMOHHO-OOpa3oBaTeiabHyro cpeny OTU
(pumman) CI'TY wumenn Tarapuna FHO.A., ydeOHO-HaArIAIHBIE TIOCOOUS,
o0ecCIleunBaIINe TEMAaTHYSCKUE WILIIOCTPAIlMM 1O pabodeil mporpamme
JUCITUTUTIHBI

[Iporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome, I1O a1t MyJIbTUMEIUITHON JOCKH.

PaGouyto  mporpammy  coctaBun  jgomeHt  kadpeaper  EMH  CepebpsixkoB  A.B.
« _» / /



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 nporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. kadenpoii / /

BHeceHnHbIe N3MEHEHUS YTBEPKICHBI Ha 3acelaHuN
YMKC/YMKH

« » 20  ropma, mporokos Ne
[Ipencenarens YMKH /

~




