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1. Ilesb ocBOEHHUSI AUCHUILIHHDI

Llenpi0 OCBOCHHMS JIUCHMILUIMHBI «MaTtemMaTukay SBISICTCS O3HAKOMJICHUC
OakalaBpoB C OCHOBAMHM  BBICHICH  MaTreMaTWKH, HEOOXOAUMBIMH  JUIS
(GbopMyTUPOBAHUS W PEUICHUS TEXHUUYECKUX M TEXHOJIOTHUECKUX TTPOoOsieM B 001aCTH
ANIEKTPOIHEPTETUKH, DIICKTPOTEXHUKA M DIICKTPOCHAOKEHMS, (dbopmupoBaHue
cnocoOHOCTEM padoTarh CaMOCTOSITENIBHO, OTHICKMBATh ONTHUMAJIbHBIC PEUICHHMS,
UCIIOJIb30BaTh 3aKOHBI M METOJbI MaTeMaTHKH TMPH PEHICHUH MPOECCHOHATBHBIX
3a/a4, TPOBOAMTH TEOPETHUECKUE WCCIACAOBAHMS M YHWCJICHHBIM JKCIECPUMEHT,
OTMCHIBATh M aHAJM3UPOBATH IKCIICPUMEHTAIBHBIC JTaHHBIE.

2. MecTo AUCHUIUVINHBI B y4e0HOM mpouecce

Jucuunnuna « MaremaTika» BKIOYEHA B EPEYCHb TUCLUILIAH 00s13aTeNIbHOM
yactn yueOHoro mnaHa Onoka bl. Jlucumnnmaa «Maremarnkay peau3yercs B
cootBeTcTBUM ¢ TpeboBanusiMu OI'OC BO m YueOHOro miaHa mo HampaBJICHUIO
13.03.02 «DOneKTPOIHEPreTUKA U BNEKTPOTEXHUKAY.

JUIss OCBOEHMSI TUCLUILUIMHBI HEOOXOOUMBI 3HAHUS MAaTEMaTUKH B O00BEME,
OPEIyCMOTPEHHOM 0a30BbIM ypoBHEM (penepambHoro komnonenra ['OC cpenHero
(MoJTHOTO) 001IeT0 00pa30BaHUs MO MATEMATUKE.

JucuunnrHa « MareMaTukay sSBIsSeTCs TPEAIIECTBYOWEN M AUCUUIIINH:
«Duznkay, «HavyeprarenpHas reoMeTpusl U MHXCHEpHas rpaduka», «I uapaBnukay,
«Tennorexuukay, «Metponorus, cranapTusanus u ceptudukanusy, «{udpossie
TEXHOJIOTHMWY, «TeopeTnyeckas MEXaHWKa», «ONEKTPUUYECKUME  HM3MEPEHUSNY,
« IKOHOMHYECKOE 000CHOBAHUE MHKEHEPHO-TEXHUYECKUX PELICHUI.

Pabouas mporpamma AucUMIIUHBL «MaTeMaTHKa» A WHBATUAOB W JIMIL C
OTPAHUYEHHBIMA BO3MO>KHOCTSIMH 3JI0POBbSl  pa3padarbiBacTCs WHAWBHIYAILHO C
Y4E€TOM  OCOOCHHOCTEH  MCUXO(U3MYECKOr0  Pa3BUTHS,  MHIWBHIYAJIbHBIX
BO3MO>KHOCTEHN M COCTOSIHUS 3J0POBbS TAKUX 00YYAFOIIMXCSI.

3. IlepeyeHb IIAHMPYEMBIX pe3yabTaTOB 00y4eHust mo aucuumianue b1.0.06
«MaTemMaTrnuka» , COOTHECEHHBbIX € INIAHMPYEMbIMH Pe3yJbTATAMH
0CBOCHHUSI 00pa30BaTEJbHOI NPOrPaMMBblI

H3yueHne maHHON y4eOHOH AUCLMIUIMHBI HAMPABICHO HAa (POPMHPOBAHHE Y
o0ydJarmuxcst  KOMOETCHUMHA  (MHAMKATOPOB  JOCTMXKCHUS — KOMIIETCHUWH ),
npeacraBicHHbIX B Tabmumue 1.






OIIK-3.2

OCHOBHbBIE TEOPEMBI

[TpumeHATH METOIBI

Metonamu Teopun

[Tpumenser |Teopuu QyHKIMH | TeopuM QyHKIMH 1 PA7I0B U TEOPUH
MaTeMaTuuecKkuii |BCLICCTBEHHOH U TCOPHH mdepeHnraTbHbIX
ammapar Teopun | KOMILICKCHOM naddepeHIHanbHEIX | ypapHenmiic
$yHKIMK Heckonpkux| TCPEMECHHOM, TCOPHH | yDABHCHHM JUTA UCTIOIb30BaHUEM
HepeMeHHbIX, Teop | PACB ¥ TE0pHH PEIICHUS TUTIOBBIX LA POBBIX
. g depeHInATBHBIX [3a1aUC UCIIOJIb30BaHUEM .
dhyHKIHIA - ~"| TexHOMOTHIA
ypaBHEHUH C IA(PPOBBIX TEXHOJIOTHIA
KOMIUIEKCHOTO (TTporpaMMBbI
MCIOJIb30BAHNEM (mporpammbl Mathcadwm
MEPEMEHHOTO, TEOPUH| | i Mathcadm makera
HUPPOBBIX nakeTa MPHKIaTHBIX
PANOB, TEOPHH | rovpromormi N Matlab MIPUKJIATHBIX
porpamm Matlab) Matlab
maddepeHITaTbHBIX (MporpaMmsl nporpamm Matlab)
YPpaBHCHUH Mathcadu nakera
MIPUKJITIATHBIX
nporpamm Matlab)
OIIK-3.3 OCHOBHBIE TEOPEMBI | YMETh BHIUUCIIATh Metonamu Teopun
[Ipumenser |Teopuun BEPOATHOCTU COOBITUI |BEPOATHOCTEH U
MaTEMaTUYECKUNA |BEPOATHOCTENH U W YUCIIOBBIE MaTeMaTUYECKOM
anmapat Teopur | (hopMyJIbI XapaKTEPUCTHKA CTaTUCTHKH C
BEPOATHOCTEN U | MATEMATUYECKOU CIIly4aWHBIX BEJIMYMHC |MCIIOJIB30BAHUEM
MaTEeMaTHYECKON |CTAaTHCTHUKHC HCITOJTb30BAHUEM 1 POBHIX
CTaTUCTHKH HCITOJTb30BAHUEM A POBBIX TEXHOJOTAN | TEXHOJIOTHIA
1 POBHIX (mporpammbl Mathcadu |(mmporpaMmbt
TEXHOJIOTHUH MaKeTa MPUKJIAAHBIX Mathcadu makera




(TporpaMMBbl nporpamm Matlab) MPUKIIATHBIX
Mathcadm makera nporpamm Matlab)
MPUKJIATHBIX
nporpamm Matlab)
OIIK-34 OCHOBBI T€OPHUH [IpounsBoauTh Metonamu
[Tpumensier |OpUOIMKEHHBIX NPUOINKEHHBIE MPUOINKEHHBIX
MaTEMaTUYECKUU | BBIUUCIICHUIC BBIYUCIIEHUAC BBIUMCIICHUIC
anmapar HCITOJTb30BAHUEM HCITOJTb30BAHUEM HCIIOJTb30BAHUEM
YUCJIEHHBIX (P POBHIX A(POBBIX TEXHOJOTHN |TTH(PPOBHIX
METOJI0B TEXHOJIOTHUH (mporpammbl Mathcadu |TexHOMOTHI
(TIporpaMMBbI MAKEeTa MPUKJIAIHBIX (TIporpaMMmBbI
Mathcadm makera nporpamm Matlab) Mathcadm makera
MPUKIIATHBIX MPUKJIATHBIX
nporpamm Matlab) nporpamm Matlab)







4.2 Coaep:kanue TUCHUATIIAHBI

Tabnuna 3
TemaTnueckuii njian y4eOHOH AMCUMIIJINHBI
AyauTtopHas padota |BHeayautopHas
HaumeHoBaHue pa3aesios Bcero paGora CP
n3 | IIKP

Paznen 1 «OneMeHTHI BhICHICH anreOpb 32 4 8 20
Pazgen 2 «9neMEHTHl aHATUTHYECKOM 32 4 8 20
TEOMETPUI
Paznen 3 «Beenenne B aHamm3» 34 4 8 22
Paznen 4 «/luddpepenumnansuoe 43,6 4 10 29,6
VCUYUCIICHUEY
Koncynpranmuu nepea 3x3aMeHOM 2 2
KonTaktHas paGora Ha npomexyrounom | 0,4 0,4
koHTposie (KPA)
Bcero 3a 1 cemectp 144 16 34 24 91,6
Paznen 5 « DyHKIMN HECKOJIBKUAX 40 4 8 28
MIEPEMEHHBIX)
Paznen 6 « MHTETpAIbHOE UCUUCTIEHUE) 40 4 8 28
Paznen 7 «/lupdpepeHumnanbubie 54 4 10 40
YPaBHEHUSD
Paznen 8 «OnmeMeHTBI TEOpUU PSIIOB U 43,6 4 6 33,6
TeoOpur (QYHKIMI KOMIJIEKCHOTO
MEPEMEHHOT O
Koncynpranmu nepea 3xk3aMeHOM 2 2
KonTaktHas pabora Ha npomexyrounom | 0,4 0,4
koHTposie (KPA)
Bcero 3a 2 cemectp 180 16 32 24 129,6
Paznen 9 «Teopust BEPOATHOCTEH. 32 4 8 20
Crny4aiiHble COOBITHS
Paznen 10 «CnydaiiHble BETUYUHBD) 38 4 10 24
Paznenm 11 «OmeMeHTh MATEMATHYECKOM 32 4 8 20
CTaTUCTUKW
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Paznen 12 «OmeMeHThl YMCIeHHBIX 39,6 4 8 27,6

METOJIOB »

Koncynpranmu nepea 3xk3aMeHOM 2 2

KonTaktHas pabora Ha npomexyrounom | 0,4 0,4

koHTposie (KPA)

Bcero 3a 3 cemectp 144 16 34 24 91,6
Hroro mo gucumminHe 468 48 100 7,2 312,8

Pazpneq 1. DuemenTsl BoICIIeH anredpsl 7eva
1. Cucmemvl 1unetiHbLX Y PAGHEHUII.

CucTemMbl JTMHEHHBIX YPABHEHUH. OKBUBAJICHTHBIE CUCTEMBI M SKBUBAJICHTHBIC
npeoOpazoBanus. Meton ["aycca.

Tema 2. Mampuyvr u memoo Kpavepa

Marpuna. Marpunia cuctembl. OnpefenuTesib MaTpull BTOPOTO W TPETHETO
nopsaaka. Meroa Kpamepa.

Tema 3. Jleticmeusi ¢ mampuyamu

PaznoskeHne onpeaennTens o CTpoke, croyony. Anre0pandecKkue JONOJTHEHUS.
CrnosxeHue MaTpuIl M YMHOKEHUE MATPHUIILI HA YACTTO. YMHOKEHUE MATPHIL,
Enuauynas maTpuiia u oopaTtHas MaTpHUIa.

Tema 4. Komnuexcrvle yucia

KommnekcHeie yncna. Tpuronomerpudeckas GopMa KOMILUIEKCHOTO YACTA.
Pazpne 2. DiieMeHTBI AaHAJIMTHYECKOH reoMeTpun

Tema 1. Ananumuyeckas ceomempust Ha NIOCKOCMU

[Tonatne o cucreme koopamHar. KoopauHatel Ha MNpsaMoi. [IpsamoyrolibHas
JEKapTOBa CHUCTEMA KOOPAMHAT HA IUIOCKOCTH. PaccrosHue MEXKIy TOYKAMHU.
JleneHue OTpe3ka B JAHHOM OTHOLIEHWHA. YPaBHEHHE OKPY)KHOCTH. Y PaBHEHHE
NPSAMOW € YIJIOBBIM KO3(DPUIIMEHTOM, YTOI MEXKIY TPSIMBIMH.

Tema 2. Bekmopuas aneebpa

Bekropel Ha mpsmoil m B mpocrtpaHcTtBe. Koopaunarel BekrTopa. CloxeHue
BEKTOPOB M YMHOKEHHME BEKTOPA HA 4nci0. CKansgpHOE MPOU3BEACHHUE BEKTOPOB. Ero
CBOMCTBA U CKAISIPHOE MPOU3BEICHHUE B KooparuHarax. [ [poekius BeKkTopa Ha BEKTOP.
BekTopHoe mnpousBeacHUe BEKTOPOB. Ero cBoiicTBa. BEKTOpPHOE MPOU3BEICHUE B
KoopauHarax. CMeIaHHOe NPOU3BEACHUE BEKTOPOB U €r0 T€OMETPAYECKUI CMBICTT.

Tema 3. Ananumuyeckas ceomempust 6 NPOCMpPAHCMEe

YpaBHEHHE MIOCKOCTH B MPOCTPAHCTBE. Y PABHEHUE MJIOCKOCTH, MPOXOASIIEH
4yepe3 JaHHYIO TOUKY U MEPICHANKYISPHOU TaHHOMY BEKTOPY. PaccTosiHUE OT TOUKH
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10 mnockoctH. [TapaMeTpuyeckiie 1 KAHOHUYECKUE YPABHEHUS MTPSIMOii B
POCTPAHCTBE.

Tema 4. Kpusvie 6mopoeo nopsioka

Onnunc, napadona, runepbosia. Ux onpenencHus M KaHOHUYECKHE YPABHCHMSI.
[unuHAPUYECKME W KOHMUYECKHWE TIOBEPXHOCTH B TpocTpaHcTBE. OCHOBHBIC BHJIbI
MMOBEPXHOCTEN BTOpOro nopsiaka. Paznen 3. Beenenue B ananus 7Teva [. Qynxyus.

OyHKIUS, 0003HAYECHHS U CIOCOOBI 3aaHusl. CroxHash PyHKIMS. DIEMEHTApHBIC

(YHKLMH.
Tema 2. Ilpeoe.

BemectBeHHoe umcno w mpeaen  OECKOHEYHOW — MOCIIEA0BATEIBHOCTH.
beckoHEUYHbIE 3HAYEHUs MPEICIIOB. CyumiecTBOBaHME TIPEeACia MOHOTOHHOM
nocyeaoparenbHocT. CBOMCTBA Mpeaena nocneaoBarenbHocTH. [Ipenen pyHkumm ,
OJTHOCTOPOHHUE MPEEIIbI, HEMPEPHIBHOCTh. OCHOBHBIE 3JIEMEHTAPHBIC (PYHKIMU, HX
rpaduku U MpeAcbl Ha KOHIAX UHTEPBAIOB O0JACTH ONPEACIICHUS. DIEMEHTAPHBIC
¢yHKIMKH. OCHOBHBIE KJIACCHI JIEMEHTapHbIX PyHKImiA. CBolicTBa mpeaena QyHKIUH
M 3aM€Ha MEePEMEHHOI B npenene. Heonpeaen€HHOCTH U uX paspelieHue. OyHKIUNA
HEMPEPhIBHBIC HA HWHTEPBAIC W HA OTPE3KE M WX CBOHCTBA. BepTUKabHBIC
ACUMNTOTHI U UX OTBICKAHWE. OTBICKAHUE TOPU3OHTATIBHBIX U HAKIIOHHBIX ACUMIITOT.
Paznen 4. /IuppepeHumnaibHOC HCUHCTCHHE Tema 1. Ilpouzsoonas u

ouhpepenyuai.

[Tpon3BonHass (QyHKIMM B TOUKE M €€ TSOMETPUUYECCKHI CMBICI. YPaBHECHUE
KacareJIbHOM. [TponsBomHas ¢yHkums. udpepeHunpoBaHUE 3IIEMEHTAPHBIX
¢GbyHknumid. Tabnuia npou3BoHbIX. JIMHEHHOCTD MU depeHnmpoBanus. [[ponsBogHas
MPOU3BEICHUS U YacTHOTO. [Ipon3BoHas cioskHON QyHKIMU. J(uddepeniman u ero
WHBAPUAHTHOCTb.  [IpOM3BOAHBIE BBICLIMX TOPSIAKOB. Tema 2. Ilpumenenue
NpPOU3800HO.

OcHoBHBIE TeOpEMBI T (D PEepeHIMATBHOTO UCUUCIEHHs: TeopeMbl Depma, Poms,
Jlarpamxa. Heobxomumoe  ycioBue skctpemyMa. JlOoCTaTOuYHBIE — YCIOBHS
MOHOTOHHOCTH. [[0CTaTO4HBIE YCIIOBUS SKCTPEMyMAa. BBIMyKIIOCTh U BOTHYTOCTb.
Touku nepernba. JlocTaTouHbIe YCIOBUS BBIMYKJIOCTH U BOTHYTOCTH.

[Tpunoxenuss npousBoanoi. I[lpasunmo Jlonutana. HcecnenoBanue (yHKOUM |
NOCTPOCHHE 3CKM3a rpaduka. Gopmyna Teinopa n npuONHKEHHBIC BEIYUCTICHUS.

Paznen S. @PyHKIUH HECKOJBKHX NEPEMEHHBIX

Tema 1. J[ugppepenyuposariue ynkyuii HECKOILKUX NEPEMEHHBLX

[TonsiTie (YHKIIMM HECKOJNBKHX NEPEMEHHBIX. OOnacTe onpencsicHus PpyHKIUU
HECKOJIBKMX TEPEMEHHBIX, €€ rpaduyeckoe u3o0paxkeHne. YacTHeIE M TOJIHOE
npupamieHuss (QYHKIMH JBYX MEPEMEHHBIX. YacTHBIE NPOM3BOAHBIC. YacTHBIC
NPOU3BOIHBIC BBICIIAX MOPSAKOB.

Tema 2. Dxecmpemym @hynxyuu 08yx nepemeHHbix.
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OKCTpeEMYM, HEOOXOIUMOE U JAOCTATOYHOE YCJIOBHS CYIIECTBOBAHUS SKCTPEMyMa
(YHKIMK HECKOJIBbKUX MepeMeHHbIX. [[oHsaTHe 00 smnupuueckux (HopMyiax, METO
HAaMMEHBIIAX KBAIPATOB.

Pa3nen 6. UnTErpaibHOE HCHUCICHUE

Tema 1. Heonpeoeaéunwiii unmezpa.

[TeppooOpaznas  (yHKUMs ©W  HeompeAcneHHbId  mHTerpan.  CBoicTBa
HEOMPEACIICHHOTO MHTErpajia. MHTErpaiel OT OCHOBHBIX JJIEMEHTAPHBIX (DYHKIIMIA.
Tabmuna HEONMPEACNEHHBIX WHTETPAIOB  METOAbl  MHTETPUPOBAHUS.  METOJ
pa3noXKEHUs, TMOABEACHWE TNOA 3HAaK auddepeHnmana, METON  3aMEHBI,
WHTETPUPOBAHUE TIO YACTSIM.

Tema 2. Onpeoenénnviii unmezpa..

[ToHsiTHE ONPEAECIEHHOIO UHTETPAJIA, €r0 CBOMCTBA. Teopema 0 CpeaHeEM.

®opmyna Hetotona-JIeiiOHnna. MeTonbl BEIYUCIIEHUS ONPEACTIEHHOTO HHTETPaIa.
[TpubnmkEHHOE BEIYMCIICHAE ONPEACIIEHHOTO HHTErpasia.

['eomeTprueckue MPWIOKECHUS OMPEIACICHHOTO HWHTErpalia. Beruucienne
miomana u  oobema (Qurypel  BpaunieHuss HecoOCTBEHHBIE  MHTErpajbl ¢
OECKOHEUHBIMU MTPEIETIaMi HHTETPUPOBAHHS.

Paznen 7. n¢pepenunabuble ypaBHEeHHS
Tema 1. Jlugppepenyuanvivie ypasnenus nepeoco nopsokd

3agaun, npuBojsume K auddepeHuraibHbiM YpaBHEHUSIM. (OCHOBHBIE TOHSTUS
Teopun  TUPPEpPEHIMANBHBIX  YPaBHCHUN:  TUPPEPEHIIMAIBHOIO  YPaBHEHUS,
peuieHus TUPHEPEHIMATBHOTO YPABHEHU S, HAYAJIBHOTO YCJIOBHS , OOIIEr0 PeHICHUSI.

JupdepeHumanbHble ypaBHEHHAS 1-r0 TOPSAKA: YPaBHEHUS C Pa3JCiIOLIMMUCS
NEPEMECHHBIMY,  JIMHEHHBIE AU(PepeHIUANBHBIE YPAaBHEHUS TMEPBOTO TOPSAKA,
ypaBHEeHUs bepHyIUIH.

Tema 2. Jlugppepenyuanvivie ypasrens 8bicutux nOpsioKos
JuddepeHunanbHbIe YPAaBHEHMS 2-T0 MOPSIKA, TOMYCKAIINE MOHWKEHUE MOPSIKA.
JIuneitHble HEOMHOPOAHBIE AU(PPEPEHIMAIBHBIE YPABHEHUS! BBICIIAX HOPSIAKOB C
NOCTOSIHHBIMH KO3 (p(pUIMEHTaMU C MPABO YaCThIO B BUAE KBA3UMHOTOUJICHA.

Paszpnea 8. DuiemeHnTbI TCOPHHU PSIAOB U PYyHKIHIT KOMINIEKCHOI NepeMeHHO|

Tema 1. Hucnoswie u cmenenivie psiovi

Psbl ¢ MOMOKATENBHBIMU YWICHAMH, 3HAKOUEPEAYIOIIUECS PAIBI, a0COMOTHAS U
YCIIOBHAsI CXOAMMOCTh. Teopema Alens, paauyc CXOAUMOCTH, 00JIaCTh CXOIUMOCTH,
MPUIIOXKEHUS CTENIEHHBIX PSAIOB.

Tema 2. Dynxyuu KOMNIEKCHOU NepemMeHHOll

OYHKIMHA KOMIUIEKCHOM nepeMeHHOH. /{nddepeHunpyeMocTs 1 aHATUTHYHOCTD.

Pa3nen 9. Cayuaiinbie cOObITHS

Tema 1. Beposmuocme ciyuatino2o coOvimus
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CnyuaiiHple COOBITMSL W CIyYaiHBIA SKCIEPUMEHT. CTATUCTUYECKUI CMBICT
BeposTHOCTH. Kiaccuueckuii cmoco0 mojacuéra BEPOATHOCTH. [ e€oMeTpuyeckue
BEPOATHOCTH. PasMellieHus, coueTaHus nepecTaHoBKA. [ [pUHIUI TPOU3BENCHMUS.

Tema 2. Aneebpa cobvimuii u c8oticmea 6eposimHocmu

JleticTBus ¢ cOOBITHSAMU U UX CBoMcTBA. Kiaccudukaiys coObITHIA: JOCTOBEPHOE
COOBITHE, HEBO3MOXHOE COOBITHE, HECOBMECTHBIE COOBITHS. OCHOBHBIE CBOWCTBa
BEPOSITHOCTH M WX CIICACTBUS. BEPOSTHOCTH CYMMBbI COOBITUH M BEPOSTHOCTH
NPOTUBOMOJIOKHOTO COOBITHS. YCIIOBHAs BEPOSTHOCTH W TEOPEMA YMHOKCHUS
BEPOSITHOCTEM.

[Tonnas rpynna coObitii. dopmyna monHoi BepostHOocTH. Dopmynsl balieca.

[TocnemoBaTeNbHBIC HE3ABUCUMBIE UCTIBITAHUS, POpMYIbl bepHyun.

Paznen 10. Ciayuaiinbie BeJIMYNHBI

Tema 1. /[uckpemnvie u HenpepvlsHblE CYYAliHbIE EIUYUHBL U UX

MAMEMAMUYECKoe O0NCUOAHUE U OUCNEPCUS]

CnyuaiiHass BelmuMHAa M €€ (QyHKUMs pacnpeacneHus. Psn pacnpenencHus u
MareMaTUyeCcKoe OKUAAHUE IUCKPETHOW CIIy4yallHOM BEIWYMHBL. bHUHOMHAIBHOE
pacrpeaeiaeHue. [InoTHOCTH pacnpedcsicHuss W MaTeMaTH4eCKOe OXKHJIAaHHE
HENPEPBIBHON Clly4ailHOW BenuynHbl. PaBHOMEpHOE pactipenenenue. [1okasarenbHoe
pacripeaenicHue W QYHKOUS HAASKHOCTH. DYHKIUM OT CIAy4YailHBIX BEITUYHH.
DopMyJIbl UId JUCOEPCUM AUCKPETHBIX M HENPEPBIBHBIX CIIYYalHBIX BEJIMYHH.
CpoiicTBAa MAareMarnyeCcKoro OXKMAAHWS W Jaucnepcuu. HesaBucumeble cilydaiHbIE
BeNIMYUHBL. CBOWCTBA MATEMATUYECKOIO OXKHAJAHWUSA M JUCIIEPCHM HE3aBUCUMBIX
CIIYYaWHBIX BEJTUYHH.

Tema 2. Hopmanvroe pacnpeoenenue u npeoeiivivle meopembol

HopmansHoe  pacnpenenenue.  CBOWCTBA  HOPMAIBHO  PacHpencnéHHBIX
CIIyYaiiHBIX BEJIIMYMH. DBEpOATHOCTH NONaJaHUs HOPMAJIBHO pacnpeiesieHHON
CIly4aifHO! BeNWYMHBI B 33JaHHbId wHTepBas, (QyHkumsa Jlammaca. CpolicTBa
¢ynkumu Jlannmaca. IlpaBwio Tpéx curMm. [loHSATHE O UEHTPANBHOW NPEACIBHOMN
teopeme. [Ipubmxénnas popmyna Myaspa-Jlamiaca.

Pasznen 11. DineMeHTHI MATEMATHYECKOH CTATHCTHKH

Tema 1. Beibopounwiii memoo

OcHOBHasg 3ajJaya MaTEMaTUYECKOW CTAaTHUCTHKU. BbBIOOpOUYHBI  METOM.
CrarucTuecKuii psia, BapUALMOHHBIA PsAl, WHTEPBAJIBHBIA BapUALMOHHBIA PsI.
['ucTorpaMMa OTHOCUTENBHBIX YaCTOT U AMOUPHAYECKAs (PYHKIUS pacnpeacacHHUs.

Tema 2. Cmamucmuyeckue oyeHKku U npogepra 2unomes

Craructuueckue OLEHKM W MX cBoicTBA.  OILEHKM  BEPOSTHOCTH
MATEMATHYECKOT0  OKMJaHusg M jadcnepcud.  VIHTepBaJIbHBIE — OLECHKH
MAaTEMATHYECKOT0 OXKuaaHus u jaucrepcuu. Kpurepuit [Iupcona myis npoBEpKH
TMIIOTE3BI O BUJIE PACTIPEAETICHUS CIIYYaAHON BEJIMYMHBI.
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5 Tema 2.1 Pemenue 3anau II3 | PeweHue TUNIOBBIX 3a4a4
AHAJIUTUYECKON FreOMeTpUH (MH®OPMALIMOHHO-
HA MJIOCKOCTH. KOMMYHHUKALIIMOHHA TEXHOJIOI'UA)
6 Tema 2.2 3anauu ¢ II3 | PeweHue TUNIOBBIX 3aa4
IIPUMEHEHHEM BEKTOPOB. (MH®OPMALIMOHHO-
KOMMYHUKAITMOHHA TEXHOJIOT M A)
7 Tema 2.3 Pewenue 3agau II3 | PeweHue TUNIOBBIX 3aa4
AHAIUTUYECKON FreOMeTpUH (MH®OPMALIMOHHO-
B [IPOCTPAHCTBE KOMMYHHUKALIMOHHA TEXHOJIOI'UA)
8 Tema 3.1 OTbicKaHuE II3 | PeweHue TUNIOBBIX 3a4a4
obactu onpeneneHus (MH®OPMAILIMOHHO-
byHKIMH. KOMMYHHUKALIMOHHA TEXHOJIOI'UA)
9 Tema 3.2 Beraucienue II3 | PeweHue TUNIOBBIX 3aa4
MPEenesioB (MH®OPMAILIMOHHO-
MOCJIEIOBATEIbHOCTH KOMMYHHUKAIIMOHHA TEXHOJIOI'UA)
10 | Tema 3.3 Brruucienue II3 | PeweHue TUNIOBBIX 3aa4
npenesnoB QyHKIH. (MH®OPMALIMOHHO-
KOMMYHUKAIIMOHHA TEXHOJIOT M)
1T | Tema 3.4 OtbickaHuE II3 | PeleHue TUNIOBBIX 3aa4
aCUMITOT. (MH®OPMALIMOHHO-
KOMMYHUKAITMOHHA TEXHOJIOT M A)
12 | Tema 4.1 Beruucnenue [I3 | PewreHue TUNIOBBIX 3aAa4
MIPOU3BOJHBIX. (MH®OPMALIMOHHO-
KOMMYHUKAITMOHHA TEXHOJIOT M A)
13 | Tema 4.1 {uddeperuman u | [I3 | Pemmenue TUIIOBBIX 3a1a4
€ro MpUMEHEHHUE. (MH®OPMAILIMOHHO-
KOMMYHUKAIITMOHHA TEXHOJIOT M A)
14 | Tema 4.2 Iloctpoenue I13 | Pemenue TUMOBBIX 3a/1a4
sckm3a rpaduka. (MH®OPMAILIMOHHO-
KOMMYHUKAIIMOHHA TEXHOJIOT M)
15 | Tema 4.2 Ilpumenenune I13 | Pemenue TUNOBBIX 3a/1a4
npasuna Jlonurans. (MH®OPMALIMOHHO-
KOMMYHUKAIIMOHHA TEXHOJIOT M)
16 | Tema 5.1 OtbickaHue II3 | PelmeHue TUNIOBBIX 3aAa4
obyactu onpeneneHus (MH®OPMAILIMOHHO-
byHKIMH ABYX KOMMYHHUKAIIMOHHA TEXHOJIOI'UA)
MEePEMEHHBIX.
17 | Tema 5.1 II3 | PelneHue TUNIOBBIX 3aaa4
Huddepennmpopanne (MH®OPMALIMOHHO-
byHKIMIA ABYX KOMMYHHUKAIIMOHHA TEXHOJIOI'UA)
MEePEMEHHBIX.
18 | Tema 5.2 OtbickaHue II3 | Pelenue TUNIOBBIX 3aa4

SKCTpeMyMa QYHKIIHH ABYX
MEPEMEHHBIX.

(UH®OPMALIMOHHO-
KOMMYHUKAITMOHHS TEXHOJIOTUS)
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1. PemmTs cucreMy JIMHEHHBIX ypaBHeHU# MeTonoM [aycce

2. Merogom Kpamepa naiiTu 3HadeHue X, YJIOBJIETBOPS]

3. Bpraucauths onpenenanTesb MaTPUIIbI

4. BBIIOJHUTD NEeHCTBUsI C MATPUIIAMHU:

‘ 5. Haiitu maTpumy, obparanyo K MaTpuie

6. Pazjioskuthr MHOroO4J1€H

Ha MHOXKHUTEJIN.
7. BoimosmnuThb jiesenne KOMILJIEKCHBIX YUCeJ

3agauu K pazaeny Ne 2 «OneMeHTbl aHAJIMTUYECKOU reOMeTPpUM»









5. HaiiTu yacTHble MPOU3BOHbBIC BTOPOIo nopsaka GyHKiuu z = 577,

6. Haiitu YPaBHCHHUA KacareJbHOM IIOCKOCTH U HOpMaJIA K ITIOBEPXHOCTHU

z= % B TOUKE M(— 5; 4;20).

X =y

7. WccnenoBaTb pyHKUHUIO z =4 — 2x7 + 6xy +3 y2 — X — y Ha dKCTPEMYM.

3agaun K pazaesry Ne 6 «IHTerpajlbHOE UCUHCIICHUE

28. HaiiTu romnajib, OrpaiuyeHnyio JUHUAMA

3agauu Kk pazaeny Ne 7 «lubdepeHupuanbHble ypaBHEHUS
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30. Haiitu pemenne nuddeperimaabHOro ypaBHeHUsI

31. HaiiTu obiee permenne TuHEHHOTO Jud@epeHITNATbHC

29 Tla# ~ : A
A TIMTT ey TYT NN TYNNATTTNATTTT N TYTTITTNATITT AT TrTYT NAYYNNATTTITTTO TTT TT

3amaun k pazgeny Ne 8 «DnemMeHTbl TeOpHH PSIIOB W (YHKUUNA KOMITJIEKCHOTO
MEPEMEHHOTO»

33. 0. ana ¢pyHkuus z=5+4iKOMIUIEKCHOrO nepeMeHHoro. Haltu nelicTBUTEIbHY 1O
W MHUMYIO 4acTH JaHHOW (QYyHKIWU.

3agaum Kk pazaeny Ne 9 « Teopus BepositHocTel. CirydaiiHbie COOBITUS
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34 MrpanmsHadg KOCTR TTOTODACKIRACTCST TRAYK ThI. Hall mum
TOrO. 9TO XOTd ObI OIMH Da3 MOABUTCA TDU OYKA .

35. U3 20 6uneros JioTeper 4eThbiDe BLIUTPLITHLIX. Pasbir
JieToB. KakoBa BepoATHOCTD, YTO BLIATPAJIA JBa !

36. Tpu cTpenka NIpon3BOJIAT MO OTHOMY BBICTPCIY TIO TIEJIH
llUlleAd;ﬂYl)i D I\UlU}_JyIU L)GJDHDI. AJIYI llUL}DUl'U bl})UJl[\df 7 U,U s 7
(0.7 - nng Therkera — (0.8 Haiimu RenogTHOCTR OITHOTO TIOTATTAF

37. KakoBa BepogTHOCTDL .4TO CJAVUANHO BLIODAHHOE JIBY3
JIEJINTCSI Ha TDU. €CJIU er0 CVMMa UMD MEHbIIe JIeCITH !

38. B simuke deTsipe OesIbIX, TPU YePHBIX U IEeCTh KPACHBIX
3d ApPYyrnmM B3zJiy HCUblpe llldpd . NdaKUBd BEPUATHOUOULDL, 110 11

MTRIY TNOeTUH UeNHKIT A MTOCTeTHAN KNACHKI 7
39. Ha 0aze HaxousATCcst KOCTIOMBI, U3TOTOBJIEHHBIE Ha, TPex

LixLsx OO% XI1\JL \J L \JIJJLIJLL 11w J.J.\Jt/uullj GO% 1Liw JJ_LUL/\JI]. XL DO% 11w

puxe. VzBecrHo, 9T0 13 Kaxkabix 100 KOCTIOMOB, U3rOTOBJIEHH
dabpuke, 3Hak kKadecrBa umeror 60. /st BTopoit u Tperbeii

rATranamanr  pamarr, anamoamamoarscrea, 00 a2 QN A ) A Narpnnyma mreroms

TOr'O, YTO B3ATBIN HayraJ ¢ 0a3bl KOCTIOM He OyneT MMeTh 3H
0) nayraj B3ATbl KOCTIOM UMeeT 3HaK KauyeCTBa. haKoBa Bep

NI cn rTaNni chahnuwr 7
40. B oduce naTh KoMbTepoB. BeposaTHOCTb TOr0, 9TO Kax

1e9CHNT 1 :II;E[ II:IP 3:;5 C'L P iII:IIIEL) FELEIIEL ZJZ' liant EiF JATH

R TAUAHUIA T'OITA HE TINMATTATCd NENMOHTIANNORATR XOTA ﬁRT TTRA. KON

3anauu k pazaeny Nel( «Teopust BeposTHOCTEN. CilyyailHble BETUYHUHbBIY
41. MHWrpaabnyio KocTh Opocuan JBa pa3a. X - HauOOJb.

BblllaBliyX U1MKAUE. 11lanli'y palllpe/le/1Ccanc v MalCmMal1CcURUC U

atHON ROTUUTHR X

37


















18.KoopauHaTel BEKTOPA, X CBOMCTBA. CKAISPHOE MPOU3BEICHUE BEKTOPOB U €TI0
cBoiicTBa. CKaISIpHOE MPOU3BEACHHUE B KOOPAMHATAX.

19.BekTopHOE TPOM3BEACHHE M €ro CBOHCTBA. BEKTOpHOE mNpOM3BEAECHHUE B
KOOPIMHATAX.

20.CMeImanHoe TMPOU3BEACHUE BEKTOPOB, CMEIIAHHOE MPOM3BEACHHUE B
KOOpMHATAX

21.YpaBHEHUE TIOCKOCTH B IMTPOCTPAHCTBE, PACCTOSIHUE OT TOUKHU /0 IIOCKOCTH.

22 ITapamMeTpHYECKUE U KAHOHUYECKUE YPABHEHUS MPSIMOM B POCTPAHCTBE.

23.0npeneneHne 1 KAHOHUYECKOE YPABHEHUE DIITATICA.

24.0npenenecHue 1 KAHOHUYECKOE YPABHEHHUE TUIIEPOOJIBL.

25.0npenencHue 1 KAHOHUYECKOE YPABHEHHE MapaloJIbl.

26.Onpeaeneaue W cnocoObl 3amaHust QyHkumn. CrokHas QYHKOUS WK
KOMIO3UIUS (DYHKIIHIA.

277.OCHOBHBIE 3lIEMEHTAapHBIE (PYHKIUH, SJIEMEHTAPHBIC (PYHKIIUH.

28 Ilpegen mOCIENOBATEIBHOCTA W €r0 CBOHCTBA. bBECKOHEUHbIE 3HAYCHUS
npeaena.

29.MOHOTOHHBIE MOCIICIOBATEILHOCTH, BTOPOH 3aMEYaTENbHbIN TPEACIT.

30.O1HOCTOPOHHUE TIPEAECIBI, MPEAET (PYHKINH.

31.CgoiicTBa mpeaena QyHKIHH U €r0 BEIYUCIICHHE.

32.0npeneneHie YW TEOMETPUYECKHA  CMBICT — NPOW3BOJHOM, YPABHEHHE
KacareJIbHON

33.IIpousBogHas QyHKuMs, AMPPEPESHIMPOBAHAE U €r0 CBOMCTBA

34 IuddepeHuupoBaHue CIOXKHON QYHKIUHN, TPUMEDPBI

35.I1pasuino Jlonwmranns.

36.0OcHOBHBIE CBOICTBA rpaduka QyHKIVH.

37.YyacTkm BO3pacTaHuss M YObIBaHMS (PYHKIMM W HMX OTBICKaHWE. TOUKH
AKCTPEMYMA, UX ONPEIACIICHAE M OTHICKAHUE.

38.BBIMYKJIOCTh M BOTHYTOCTh (pyHKIMK. ToukM nepernda.

39. AcumnToThl rpaduka QyHKIUH, UX KIacCH(PHUKALMS U OTHICKAHHE.

Cemecmp 2

YacTHble MPOU3BOAHBIE U NOJHBIN quddepenuman. [Ipumepsr.

YacTHbIE MPOU3BOAHBIC BBICIIMX MOPSAKOB. [IpuMepBI.

OKCTpeMyM (PyHKIMIA JBYX NEPEMEHHBIX. [[puMepsl.

[TepBooOpa3Has u HeonpeAeNEHHbIH nHTErpan. OnpeneiacHus U TPUMEPHI.
Tabmuna naTerpanos. BeiBoa Gopmysbl MHTErpaia OT CTENEHM.

Meron paznoxenus. [ [puMepsi.

dopmyna 3aMeHA MEPEMEHHONM B MHTErpasie. 3aneceHue noxa aupdepenuuan,
MIPUMEPBIL.

8. ®opmyna JIMHEHHON 3aMEHBI IEPEMEHHOM, IIPUMEPBHI.

9. SIBHasg 3ameHa MepeMeHHOM B uHTETpasie. [Ipumepsi.

10.UnTEeTprpoBanue no yactsam. IIpumepsl.

NN RE W =

43



11.0Onpenenénnplii.  MHTErpal. ['€OMETPUYECKHMIA CMBICI W OINPEACIICHHUE.

[TpumepsL.

12.CgoiictBa ompenenénHoro wuHrerpana. dopmyna Heroorona — JlelOHua.
[Tpumepsl.

13.I1lpumMeHeHns OMPEACTEHHOTO MHTErPAIa K BBIUYMCIICHUIO IIOIAIN U 00BbEMA.
[Tpumep.

14 MHaTerpan no 6€CKOHEYHOMY MPOMEKYTKY (HECOOCTBEHHBINA MHTETPAT).
15.Meton pazgeneHust mepeMeHHbIX. OOmmii WHTErpan W o0liee pPEIEHHUE.

[Tpumep.

16. InpdepeHmanbHOoe  YpaBHEHUE TMEPBOTO MOPAJKA, PEIICHUE, HAYAJIbHOE
YCIIOBHE.

17.0npenenenue o0mero pemeHus st iMpPepeHIaIbHOrO ypaBHEHUS TEPBOTO
NOPSIKA.

18.JIuneitnble  auddepeHInaIbHbBIC  YPAaBHEHUsT MEPBOro mopsaka. Meroa
bepnymnu. [pumep.

19 JIuneitnbie qudpepeHIMATEHBIE YPABHEHUS! BTOPOTO MOPSIAKA C MOCTOSHHBIMU
ko3 puameHTamu.

20.YucnoBoii psa v €ero CyMMa, CBOMCTBA CXOAALIMXCS PSIAOB.

21.CpoiicTBa psI0B C HEOTPULATEIBHBIMY YJICHAMM, IPU3HAKHA CPABHEHUSI.

22.CTeneHHbIE PsIbl UX CBOKWCTBA, 00JIACTh U PAANYC CXOUMOCTH.

23.Psapn Teitnopa v OLlEHKA €0 OCTaTKa.

24.CteneHHbIE PAABL U1 SKCIIOHEHTHI, CUHYCA U KOCUHYCA.

25. InppepeHIMpPOBAaHUE W HMHTETPUPOBAHHAE CTEMEHHBIX PsaoB. PaznoxkeHue
HATYPaIbHOIO Jorapu(ma B CTENEHHON Psi.

Cemecmp 3
1. Cratuctuyeckuid CMBICI BEPOATHOCTH. OTHOCUTENBHAS 4acTOTA, CIIy4aiHOE
COOBITHE, CITy4YaifHBII SKCIEPUMEHT, BEPOSITHOCTD.
2. Knaccrueckuit crnoco® moacuéra BEPOSTHOCTH, PABHOBEPOSTHBIE HMCXOJBI,
OJTaronpUATHBIE UCXOMBI.
3. I'eomeTpruecKre BEPOATHOCTH.
4. YHopsaIouyeHHbIE M HEYNOpsSAOYeHHbIE HAOOPbI. [IpuHOMO nNpou3BEaCHUS.
[TpumepsL.
5. Pasmemenus. [Ipumepsl. BoeiBoa GopmMysiel 1uisl YuCia pa3MELICHAN.
[TepecTaHoBKM.
Coueranus. BeiBoa (popMyJibl 1715 UMciaa COYCTaHUM.
Cno>xeHue U YMHOKEHUE COOBITHI M MX CBOMCTBA.
[TpotuBOnoONIOKHOE cCOOBITHE. CBOMCTBA. 3aKoHBI ¢ MopraHa.
. HeBo3moskHOE 1 OCTOBEPHOE COOBITHSI. 3aKOHBI MOTJIOUIEHUS.
0.HecoBmecTHbIE COOBITHS, CBOWCTBaA BEPOSITHOCTH. BeposTHocTh
IPOTUBOMNOJIO’KHOTO COOBITHS.

— © 0 2 O
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11.He3zaBucumeie coObiTst. DOpMyJIbl 1711 BEPOATHOCTA CyMMBbI COOBITHIA M UX
IIPUMEHEHHE.

12.YcmoBHas BEpOATHOCTh. ONPENETICHUE U TPUMEPHI.

13. Teopema npou3BEACHNS BEPOATHOCTEN. [IpUMEpBL.

14.TTonnas rpynna coObITH, GOpMYya MOJTHON BEPOATHOCTU U €€ MPUMEHEHUE.

15.®opmyna baiieca u €€ npuMEHEHUE.

16.ITocnenoBaTeNbHBIE HE3ABUCUMBIE UCTIBITAHUS, POPMYIIbl bepHy N,

17.Cny4daiinas Benu4rHa U €€ PyHKIUS pacpeacicHusl.

18.Psan pacnpeneneHuss 1 MaTeMaTHYECKOE OKMAAHUE IUCKPETHOM CIIy4aiHOMN
BeNMYUHBL. OCHOBHOE CBOMCTBO PsAJia PACIIPEACTICHUS.

19.1110THOCTL pacnpenciicHAss W MAaTeMaThyecKoe O)KUIAHUE HENPEPBIBHOM
CIIYYaiHOUN BEJIWYHUHBI.

20.CpoiicTBa MATEMATUYECKOTO OXKUJAHUS.

21.DyHKIMM OT CyYaliHbIX BeJIMYuH. [IpuMepsl.

22.Jlucniepens, €€ BBIYMCIICHHUE JUIS AMCKPETHBIX W HENPEPBIBHBIX CITyYaiHBIX
BEJIMYUH.

23.CBoiicTBa IUCIIEPCUH.

24 He3aBUCUMBIE CIy4YalHBIE BEJIMYMHBI, CBOMCTBA MATEMATHYECKOTO O>KUAIAHUS
Y JUCTIEPCUM HE3ABUCHUMBIX CIIYYaHBIX BEJIMYHH.

25.buHOMUANBHOE PACIPENEICHUE, €T0 MapaMeTPbl, MATEMATUYECKOE OKMIAHUE
U JUCTIEPCHSL.

26.11TokazarenbHOE pacnpeleNeHue, €ro napaMeTpol, MaTEMaTHYECKOE O0KAIAHUE
U JUCTIEPCHSL.

27.HopMalibHOE pacnpeneiicHue, ero mapaMeTpbl, MaTEMAaTUYECKOE OXKUIAAHUE U
JUCIIEPCHSL.

28.BepoATHOCTE MOnajaHusi HOPMAJIbHO PacHpenenEHHON Cy4aiHON BEJIMYMHBI
B 3a/IaHHBIA MHTEPBAN, PyHKIMS Jlamnaca, €€ CBOHCTBA, MPABUJIO TPEX CUTM.

29 IlonsaTture o LEHTPAIBHOM MpeaebHON Teopeme, popmyna Myaspa-Jlamaca.

6.2 Onucanue noxkasareJsieii 1 KpUTepueB KOHTPOJIS
yCIIeBA€MOCTH, ONMCAHHE IIKAJ OLCHUBAHHUS

Kpurepun oneHnBaHus pe3y/abTaToB 00y4eHHS
Tabnuna 7

Ouenka Kputepuu ouennBanus

OLICHKY «OTJHYHO» 34CTY>KUBACT CTYACHT, OCBOMBIITHH 3HaHus,
YMEHUs1, KOMIIETEHIINY U TEOPETHYECKH MaTepual 06e3 mpodenos;
BBLITTIOJTHUBIIHH BCE 3adaHus, NTpeaAyCMOTPEHHBIC yLIe6HbIM IIJIaHOM
Ha BBICOKOM KQUECTBCHHOM YPOBHE, NNPAKTUYCCKHUE HABBIKN
npodeccoHaIbHOTO MPUMEHEHHSI OCBOSHHBIX 3HAHUH
cpopMHpOBaHBI.

BBICOKHUH YPOBEHb «5»
(oTm4HO)
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