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AHHOTALIUS

pado4eil mporpaMmbpl y4eOHO AUCIUANIJINHBI
b1.5.05 «Bbiciias MmaremMaTuka»
JJIS1 MOATOTOBKY 0AaKAJIaBPOB 110 HANIPABJIEHUIO

20.03.01 «TexnochepHas 6e30MaACHOCTb»,
HAINPaBJICHHOCTD:
«3ammTa B Ype3BbIYAHBIX CHTYALHMAX>»

Llenb ocBoeHUs! AUCHMILVIMHBI: O3HAKOMJICHHE OakallaBpOB C OCHOBaMHU
BBICIIE MaTEeMaTWKH, HEOOXOMMMBIMH s  (OPMYTUPOBAHUS U PELICHHS
TEXHUYECKUX U TEXHOJOTHYECKUX MpobieM B obnacTu odecredeHusi 0e30MacHOCTH
YyelloBeKa B COBPEMEHHOM MuUpe, (OpMUPOBAaHUS KOMGPOPTHOW M >KU3HU H
JeSITeIbHOCTH YeJIOBEeKa TeXHOC(hephl, MUHUMU3ALUN TEXHOTEHHOTO BO3/IEHCTBHS Ha
OKpYXAaIOIlyl0 Cpely, COXpPaHEHHs JKU3HM M 300pPOBbS 4YEJIOBEKa 3a CYeT
HCIIOJIb30BaHMsI COBPEMEHHBIX TEXHMYECKHMX CpPEACTB, METOAOB KOHTPOIS U
IPOTHO3UPOBaHUsA, (OPMHUPOBAHKE CHOCOOHOCTEH paboTaTh CaMOCTOSATENBHO,
OTBICKMBATh ONTUMAJIbHBIE PEIIEHUS, MCIOIb30BaTh 3aKOHBI U METO/Abl MaTeMaTuKU
IpU pelIeHuu npodecCuoHaIbHBIX 3a7a4, TPOBOAUTH TEOPETUUECKHE MCCIEIOBAHUS
U YHUCJICHHBIM HKCHEPUMEHT, OMHUCHIBaTh W aHAJU3UPOBATH SKCIEPUMEHTAIbHBIC
TaHHbIE.

MecTo qMCHUIIMHBI B Y4eOHOM IJIaHe: TUCIUIUIMHA «Bpiciias MatemaTrukar»
BKJII0OYEHA B 0a30BYI0 4acTh Y4eOHOro IJIaHa Mo HampasieHuto noarorosku 20.03.01
«TexHochepHas 6e30mMacHOCTh», OcBauBaeTcs B 1, 2 1 3 ceMecTpax.

TpeGoBanus K pe3yJbTaTaM 0CBOEHUS] TUCHUILUINHBI: B PE3YyIbTAaTe OCBOCHUS
mucIuIuInHBL popmupytores cienyromue kommerennun: OK-8, OK-9, T1K-22, TIK-
23.

Kparkoe conep:kaHue JUCHMIIMHBI: 3JIEMEHTHI BBICIIEH anreOpsbl, SIEMEHTHI
AaHAIUTUYECKOH  TEeOMETpPHH, BBEJICHWE B MareMaTW4ecKUil  aHajims,
muddepennpanbHoe ucurciaeHue PyHKIui oHOM nepeMeHHou, auddepeHimansHoe
UCcUclieHHe (QYHKIMI MHOTUX MEPEMEHHBIX, HHTErpalbHOE HCUHCICHHE (DYyHKIIMIA
OIHOM TNepeMeHHOW, OOBIKHOBEHHbIE AU(QepeHIranbHble YpaBHEHUS, YUCIOBBIE U
CTETICHHBIE PSAJIbI, TEOPHS BEPOSTHOCTEHN, DJIEMEHThI MATEMaTHUECKON CTaTUCTHKHU.

OO0mas Tpy10eMKOCTh IMCHUILIMHBI cocTaBisieT 504 yaca (143au. ex.).

IIpomeKyTOUHBIII KOHTPOJIb MO AUCHHUILIMHE: 1 cemecTp — »dK3aMmeH, 2

CEMECTpP — JK3aMeH, 3 ceMecTp — 3auéT C OLEHKOM.



1. [leab ocBOEHUS TUCHHUILIMHBI

[leapt0  OCBOCHHMS  TUCHUILIMHBI  «BbICIIas  maremaTtuka»  SIBISICTCS
O3HAaKOMJIEHHE 0aKajlaBpOB C OCHOBAaMH BbICHIEH MaTeMaTHKH , HEOOXOIUMBIMU IS
(bopMyIMpOBaHUS U PEIICHUS] TEXHUUECKUX U TEXHOJIOTMUECKUX MpolieM B o0nacTu
oOecrieueHusi 0O€30MACHOCTH 4YEJIOBEKa B COBPEMEHHOM Mupe, (HOpMHUpPOBaHUSA
KOM(OPTHOM NJIsi KU3HU M JEATEIBHOCTH YeJIOBEKa TeXHOC(hEepbl, MUHUMU3ALNU
TEXHOT€HHOTO BO3ECICTBUS Ha OKPYKAIOLIYIO CPELY, COXPAHEHUS KU3HU U 310POBbs
YeJI0BeKa 3a CYET MCHOJb30BaHUSA COBPEMEHHBIX TEXHUYECKHX CPEACTB, METOAOB
KOHTPOJISL ¥ TIporHo3upoBanus. [Ipu qoctmwkenus uenu GopMHUpPYIOTCs CIIOCOOHOCTH
paboTatb CaMOCTOATEIbHO, OTBHICKUBATH ONTHMAJbHBIE PEIICHHS, HCIIOIb30BaTh
3aKOHBI U METOJIbl MaTeMaTHKH MPH PELIeHUH MpodhecCHuOHANbHBIX 3a7a4, TPOBOIUTH
TEOPETHYECKUE MCCIEAOBAaHUS M  YHUCICHHBIA OSKCIEPUMEHT, ONMUCHIBATH U
aHAJIM3UPOBATh SKCIIEPUMEHTAJIbHBIE TaHHbIE.

2. MecTo IMCIUIJIMHBI B Y4eOHOM Mpolecce

JucuumuinHa «Beiciias maTreMaTHKa» BKJIIOYEHA B 00s13aTeNIbHBIN TEepeYeHb
TUCIUIUIMH y4yeOHoro rmiaHa 6a3oBoil wactu nmkia bl. Jlucuumimna «Beiciias
MaTeMaThuKa» peaausyeTcs B cooTrBeTcTBUM ¢ TpeOboBanusamu GI'OC, OIIOIT BO wu
VYue6noro miana no HanpasiaeHuto 20.03.01 «TexnocdepHas 6€30MaCHOCTH».

JIst OCBOEHMSI MUCHUIUIMHBI HEOOXOAMMBI 3HAHHUS MAaTeMaTUKH B OObeMe,
IpeIyCMOTPEHHOM 0a30BbIM ypoBHEM (QenepanbHoro kommnoHeHta ['OC cpemnero
(moHOTO) 001IIer0o 00pa30BaHUs M0 MAaTeMAaTHKE.

HucuuminHa «Beiciiass wmarematvika» SIBASIETCS  MPEAUISCTBYIOIIEH st
muciutuine:  «DPusnka», «Mexanuka», «Temnmopusnkar, «HaueprarenbHas
reoOMeTpusi W WHXKEHepHas rpaduka», «HameKHOCTh TEXHUYECKHX CHCTEM |
TEXHOTEHHBIN PUCK».

Pabouas mporpamMmma AUCHUIUIMHBI «BpIciias maremaTuka» ajii WHBIMJIOB U
JIUI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbsI pa3padaThiBA€TCs] MHAUBUAYAIBHO
C ydyeToM oOcCOOEHHOCTEeH TICUXO(U3UUECKOTO PpPa3BUTUSA, HWHIUBUIYaJIbHBIX
BO3MOXKHOCTEW U COCTOSIHUSI 3/I0POBBSI TAKUX 00y4aIOIIHUXCS.

3. IlepeueHb MIaHMPYEMBbIX pe3yJabTaTOB 00y4enusi mo aucuumiune b1.6.05
«BpIcHIasi MATEMAaTHKA» , COOTHECEHHBIX ¢ IUVIAHNPYEMbIMH pe3yJibTaTaMu
OCBOEHUsI 00pa30BaTeJILHO MPOrpamMMbl

N3ydyenue naHHOM y4eOHON MUCHUIUIMHBI HANpaBiieHO HAa (OPMUPOBAHHE Yy
00yyYaroIuXxcsi KOMIIETEHUIUN, TPEe/ICTaBIEHHbIX B Ta0nuie 1.



TpeOoBanusi Kk pe3yjbTaTraM OCBOCHUSI Y4eOHOH TUCIIUNIMHBI

Tabnuua

No S CozepxaHue B pesysbrare usyueHus yueOHOM AUCIHUILIMHBI 00YYAONIHECs JOKHBI:
KOMIICTCHIINHU
1/l | KOMIICTCHITUH . 3HATh VMeTh Bnazmets
(nmu e€ J4acTH)
1 OK-8 criocoOHOCTh paborath | OCHOBHBIC TIOHATHS U Ucnonp3oBars 60a3oBbie | HaBhikamu MCTIOIB30BaHUS
CaMOCTOSITEIIbHO METOJIbl MATEMAaTUKH B | 3HAHUS B 00JIaCTH MaTeMaTHIeCKOTO
00peMe, HEOOXOOMMOM | MAaTEMATHUKU U ammapara B
1 Ipo(heccuoHaNbHON | MaTeMaTHYECKUX npodeccrnoHanbHON
NS TENbHOCTH METOJIOB JIJIsl PEIICHHUS NeSTeIbHOCTH; HaBbIKAMU
npoOsieM B MIPOBEJICHUS
npodeccuoHanbHOU TEOPETUYECKOTO U
NEeSATEITbHOCTH; AKCIIEPUMEHTAIILHOTO
CpaBHUBATh MOJIy4aeMbl€ | UCCIIEIOBAHUS B
JTAHHBIE npodeccuoHanbHOU
NEeATETLHOCTH
2 OK-9 CrIoCOOHOCTh OCHOBHBIE MOHSTHUS U Ucnonp3oBars 60a3oBbie | HaBbikaMu MCTIONB30BaHUS
MPUHUMATh PEIIEHUS B | METO/IBl MATEMATUKU B | 3HAHHS B 00JIaCTH MaTeMaTHIeCKOTO
npezaenax CBoux o0beMe, HEOOXOAMMOM | MaTeMaTUKHA W arnmnapara B
ITOJTHOMOYHU U 11 Ipo(heccuoHaNbHON | MaTeMaTHYECKUX npodeccruoHanbHON
TEeSTETHbHOCTH METOJIOB JIJIS PEIICHUS NeSATeTLHOCTH; HaBBIKAMU
npoOsieM B IIPOBEICHUS
npodeccuoHanbHOU TEOPETUYECKOTO U
NeSATEeTbHOCTH; AKCIIEPUMEHTAILHOTO
CpaBHUBATh MOJIy4aeMbl€ | UCCIIEIOBAHUS B
JTAHHBIE npodeccuoHanbHOU




i Ve ConepxaHnue B pesynbrare uzydenus yueOHOM JUCIUIUIMHBI 00YJaIONIUECs TOJKHBI:
/I | KOMIETEHIINU KOMHC.? L 3HaTh YMmeTh Bnanets
(nmu e€ 4acTH)
eATEIILHOCTHU
3 [1IK-22 CIIOCOOHOCTD OCHOBHBIE TTOHATHS U Ucnonp3oBars 0a30BbIE Metogamu
HCIIOIB30BaTh 3aKOHBI U | METOABLI MATEMATUKHU B | 3HAHUSI B 00J1aCTH MaTeMaTHYECKOI0 aHaInu3a,
METOJIbI MAaTEMATHKH, 00beMe, HEOOXOOMMOM | MAaTEMATUKHA U MaTeMaTHYECKOIO
€CTECTBCHHBIX, 11t TPOEeCCUOHATLHOM | MATeMaTHYECKUX MOJICJIMPOBAHUS;
TyMaHUTApPHBIX U JIeATEIILHOCTH METOIOB JIJIs1 PEIICHUS HaBBbIKAMU MTPOBEICHUS
AKOHOMHUYECKUX HayK npo6seM B TEOPETUYECKOIO U
IpU PELICHUU npodeccuoHaIbHON AKCIEPUMEHTAIBHOTO
podeCCHOHATBHBIX JIEATEILHOCTH, HCCIICIOBAaHUS B
3aJa4 CpaBHMBATh MoJly4aeMble | MpodeCCHOHATbLHON
JIaHHBIC JIEATEILHOCTH
4 [1K-23 CII0OCOOHOCTD OCHOBHBIE IIOHATHSA U Hcnons3oBars 0a3oBele | MeTomaMu
MPUMEHSTh Ha TPAKTUKE | METOIBl MATEMATUKU B | 3HAHHS B O0JIACTH MaTeMaTHYECKOI0 aHaIn3a,
HaBBIKU MTPOBEACHUSA U 00beMe, HEOOXOOMMOM | MAaTEMATUKHA U MaTeMaTHYECKOIO
OIMCaHUs 11 POEeCCUOHATTLHOM | MATeMaTHYECKIX MOJICJIMPOBAHUS;
HCCJICIOBAaHUI, B TOM JIEATEIILHOCTH METOJIOB JIJIsl PEUICHUS HaBbIKAMU MPOBEJCHUS
YHCIIe npo6seM B TEOPETUYECKOIO U
AKCIIEPUMEHTAJIbHBIX npodeccuoHaIbHON AKCIEPUMEHTAIBHOTO
JIEATEILHOCTH, HCCJICIOBAHUS B
CpaBHMBATh MoJly4aeMble | MpodheCCHOHATbLHOMN
JIaHHBIC JIeATEeILHOCTH




4. CTpykTypa u conep:KaHue TUCIHUIINHBI

4.1 PacnipenesieHue TPYI0EMKOCTH JMCHMUILIMHBI 10 BHAaM pPadoT
1o cemMecTpam

OO6miasi TPYIOEMKOCTh AUCHUIUIMHBI cocTaBiser 14 3ad. ex. (504 wyaca), ux
pacrpesieseHre 1o BujiaMm padoT Mo ceMecTpaM MPpeICTaBICHO B TabuIie 2.

Tabnuia 2
TpynoémkocTb
Buj yuyeOHoii padoThl aac. B T.4. I10 ceMecTpam
Nel No2 Ne3

O01mas TpynoéMKOCTb JUCIUILIIAHBI 110 504 144 | 144 216

y4eOHOMY TIJIaHY

1. KontakTHas padora: 191,15 | 70,4 | 704 | 50,35

AynutopHasi paéora 191,15 | 70,4 | 704 | 50,35
8 mom uucne:
aexyuu (JI) 84 34 34 16
npaxmuyeckue 3ansamus (113) 102 34 34 34
KOHCYynbmayuu nepeo 3K3amMeHoM 4 2 2 0
KOHMAKMHAsi paboma Ha nPoMeHCymoyHOM 1,15 0,4 0,4 0,35

konmpone (KPA)

2. CamocrositeabHas padora (CPC) 312,85 | 73,6 | 73,6 | 165,65
CamMocmosimenbHoe u3yueHue pa3oenos 12 4 4 4
KOHMPOIbHble pabombl (N0OO20MOBKA) 24 8 8 8

CamMono0020moe6Ka 209,65 | 28 37 144,65

Iloozomoska k 3auémyc oyeHkou 9 9

Iloozomosxka k sx3ameny (KOHmpoiw) 58,2 | 33,6 | 24,6

Bun koHTpOIS: 3. | Dxa. 3?;;. C




4.2 Conep:kaHue IMCUUIIINHBI

Tabmuma 3
TemaTuveckuii mIaH yueOHON JTUCHUILTHHBI
AynutopHasi pabora | Bueayaurop-
HaumenoBanue pasueiioB Bcero Hasi padora
JI 113 IIKP CpP
Paznen 1 «DnemeHTs BhICHIEH anreOphl» 32 8 8 16
Pasnen 2 «2neMeHThI aHATMTUYECKOM 32 8 8 16
TCOMETPUI»
Pa3nen 3 «Bsenenue B ananus» 34 8 8 18
Paznen 4 «JludbdepennunaibHoe 43,6 10 10 23,6
HCUYHCIICHUEC
KoHcynpranum nepen 3x3aMeHOM 2 2
KonraktHas paboTa Ha mPOMEKYTOUYHOM 0,4 0,4
koHTpose (KPA)
Bcero 3a 1 cemecTp 144 34 34 2.4 73,6
Paznen 5 «DyHKIIMN HECKOJIBKUX 36 8 8 20
IEPEMEHHBIX»
Paznen 6 «MHTerpaspHOE UCUUCTICHUEY 40 10 10 20
Paznen 7 «uddepennmansabie 40 10 10 20
YPaBHCHUSA»
Paznen 8 «DneMeHTBl TEOpUU PSIAOB» 25,6 6 6 13,6
KoHcynbranuu nepen 3Kk3aMeHOM 2 2
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,4 0,4
koHTposie (KPA)
Bcero 3a 2 cemecTp 144 34 34 24 73,6
Paznen 9 «Cnyuaiinbie cOOBITHSI» 78 6 12 60
Paznen 10 «CaiyvaiiHble BETMUYUHBI» 80 6 14 60
Pasnen 11 «DneMeHTH MaTeMaTHYECKON 57,65 4 8 45,65
CTaTUCTHKH»
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,35 0,35
koHTposie (KPA)
Bcero 3a 3 cemecTp 216 16 34 0,35 165,65
HToro mo gucuunjinHe 504 84 102 | 5,15 312,85

Pasnen 1. DneMeHTHI BbICcHIEH aiaredpbl

Tema 1. Cucmemvl 1uHeUHbIX YPABHEHUI.

Cucrembl JIMHEHHBIX ypaBHeHHﬁ. OKBHBAJICHTHBIE CHCTEMbl W SKBHBAJICHTHBIC

npeodpazoBanus. Meron ["aycca.

Tema 2. Mampuywvl u memoo Kpamepa

Marpunia. Marpuna cuctemsl. OnpenenuTenb MaTpull BTOPOro U

nopsiika. Meron Kpamepa.

TPETHETO




Tema 3. [leucmsus ¢ mampuyamu

Paznoxxenue omnpenenuTens Mo CTpoke, CToNOIy. ANreOpandecKue JOMOTHEHUS.
CnoxxeHre MaTpull M YMHOXEHHE MAaTPHUIlbI Ha YHCJIO. YMHOXXCHHE MaTpHIl.
Enunuunas marpuiia 1 oOpaTHas MaTpulia.

Tema 4. Komnnexcuwle uucna

Kommnekcusle uncna. TpuroHoMerpuueckast popmMa KOMIIEKCHOTO YHUCIIA.
Pasnen 2. Jy1eMeHThI aHAJINTHYECKOI reOMeTpUM

Tema 1. Ananumuueckas ceomempusi Ha NIOCKOCMU

[lonatne o cucreme koopauHar. Koopaunarel Ha mnpsMoun. IIpsamoyronbHas
JIEKapTOBa CHCTEMA KOOPAUHAT Ha IUIOCKOCTHU. PaccrosiHne mexny Toukamu. Jlenenue
OTpe3Ka B JAHHOM OTHOLICHHWH. YPaBHEHHUE OKDPYKHOCTU. YPABHEHHE IPSMOU C
YIJIOBBIM KOA(PPUIIUEHTOM, YTOJ MEXTY MPSAMBIMH.

Tema 2. Bekmopuas aneebpa

Bekropel Ha mpsiMoii u B mpocTpaHcTBe. KoopauHarel BekTopa. CloxeHue
BEKTOPOB M YMHOKE€HHE BEKTOpa Ha 4ynciio. CKaJlsipHOE MPOU3BEAEHUE BEKTOPOB. Ero
CBOICTBA U CKaJSIPHOE MPOU3BENCHUE B KoopAuHaTax. [Ipoekuns BeKTopa Ha BEKTOP.
BekropHoe mnpousBereHuE BEKTOPOB. Ero cpoucTBa. BEkTOpHOE NpOU3BEICHUE B
KoopauHarax. CMeIaHHOE IPOU3BEICHUE BEKTOPOB U €TI0 TEOMETPUYECKUAN CMBICIL.

Tema 3. Ananumuueckas ceomempus 8 nNPOCMPAHCmMee

VYpaBHEHME IUIOCKOCTH B NPOCTPAHCTBE. YPAaBHEHME IUIOCKOCTH, IMPOXOASIIEH
yepes JaHHYIO TOYKY M NMEPHEHAUKYIIPHOM JAaHHOMY BEKTOpy. PaccTosHue OT Touku
n0 1uockoctu. Ilapamerpuueckne M KaHOHMYECKHE YPAaBHEHUS MPSAMOU B
IIPOCTPAHCTBE.

Tema 4. Kpusvie 6mopozo nopsoka

Onnunc, napabona, runepbona. x ompeneneHuss 1 KaHOHUYECKUE ypPaBHEHUS.
[Munuaapuueckre U KOHMYECKHE MOBEPXHOCTU B MpocTpaHCTBe. OCHOBHBIE BH/IBI
HIOBEPXHOCTEW BTOPOTO MOPSIKA.

Pa3nea 3. BBenenue B anauns
Tema 1. @ynxyus.

Oyukums, 0003HaYeHHsI U criocoObI 3aaanust. ClokHas QyHKIHs. DIeMEeHTapHbIE
byHKIMIH.

Tema 2. Ilpeoen.

BemectBeHHoe  uuciio M mpeen  OECKOHEYHOM  MOCIeNoBaTelbHOCTH.
beckoneunbie 3HAYEHHS] TPEETIOB. CymiecTBoBaHMe Ipeneia MOHOTOHHOMN
nocnenoBarenbHocTH. CBOMCTBA Mpesena nocienoBareabHocTu. [Ipenen ¢pynkuun ,
OJTHOCTOPOHHUE TMpeAebl, HeNpepbIBHOCTh. OCHOBHBIE 3€MEHTapHbIe (QYHKIIHH, UX
rpaduku 1 mpenenaspl Ha KOHIIAX WHTEPBAJIOB OOJIACTH OIpeNeiIeHHs. DJIeMEHTapHbIe
¢yukurn. OCHOBHBIE KJIacChl lIeMeHTapHbIX QyHKIuN. CBolcTBa mpenena GyHKIUN
U 3aMeHa nepeMeHHon B mpezene. Heonpenenénnoctu u ux paspemienne. OyHkunu
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HCIIPCPBLIBHBIC Ha MHTCPBAJIC MW Ha OTPE3KEC MU HX CBOMCTBA. BCpTI/IKaJ'IBHLIC
aCUMIITOTHI M UX OThICKaHHe. OThICKAaHHUE T'OPU30OHTAJIbHBIX U HAKJIOHHBIX ACUMIITOT.

Paznen 4. [ludgdepennuanbHoe ucuucjieHue
Tema 1. Ilpouszsoonas u ouggepenyuar.

[IponsBogHass (pyHKIIMM B TOYKe W €€ TEeOMETPUUYECKHUU CMBICI. YpaBHEHUE
KacareIbHOM. [IpousBonnas ¢yukius. duddepeHurpoBanue 3neMEHTapHbBIX
¢byukuwmii. Tabnuia npousBoaHbIX. JInHeHHOCTH nuddepenupoBanus. [IlpousBonnas
npousBefeHUs U 4acTHoro. [IpousBogHas cinoxuaon dynkimu. Juddepenmnuan u ero
WHBAapUAHTHOCTh. [IpoM3BOAHbBIE BBICIIUX MOPSIKOB.

Tema 2. Ilpumenenue npouz800HOLL.

OcHoBHBIE Teopembl TudGepeHITnanTpHOr0 ucuncieHus: Teopembl Depma, Pors,
Jlarpamxa. HeoOxonumoe ycioBue skcTpemyma. Jloctarounsie ycnoBust
MOHOTOHHOCTH. J[0cTaro4Hble yCa0BUsA SKCTpEMyMa. BBITyKIOCTh U BOTHYTOCTb.
Touku nepernda. foctarounble yCI0BUS BHITYKIOCTH U BOTHYTOCTH.

[Tpunoxxenust npousBoaHoi. [Ipasuio Jlonurans. UccnenoBanue pyHkIy u
noctpoeHue 3ckuza rpaduka. @opmyna Ternopa v mpuOIMKEHHBIE BEIYUCICHUS.

Paznen S. @yHKUUM HECKOJIbKHUX MePeMEHHbIX

Tema 1. {ugpgpepenyuposanue pynkyuti HeCKOIbKUX nepemMeHHbIX

[TonsiTue QyHKIMH HECKOJIBbKUX TepeMeHHbIX. OOnacth omnpeaeneHus (GyHKIUU
HECKOJIbKUX TEepEeMEHHBIX, ee Trpaduyeckoe wnzoOpaxenue. YacTHble U TOIHOE
npupameHus (QyHKIMKA JBYX IIE€pPeMEHHbIX. YacTHble Npou3BOAHBIE. YacTHBIE
IIPOU3BOJIHBIE BBICILIUX MOPSIKOB.

Tema 2. dxcmpemym Gyukyuu 08yx nepemeHHbvix.

OKCTpeMyM, HEOOXOAMMOE U JOCTAaTOYHOE YCJIOBHSI CYIIECTBOBAHUS SKCTpEMyMa
(GyHKIIMM HECKOJIbKUX NepeMeHHbIX. [loHsaTre 00 smnupuueckux (popmynax, MeTon
HAaUMEHBIINX KBAJPATOB.

Pasnen 6. UnTerpanbHoe ucumncjieHne

Tema 1. Heonpeoenéumwiii unmeepann.

[lepBooOpa3znas  ¢yHkuMss U HeompeneiaeHHbd  uHTerpain.  CoicTBa
HEONpeeIeHHOro uHTerpaia. MHTerpansl OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
Tabnua HeoNpeneNneHHbIX HWHTErpajioB  MeToabl  MHTErpUPOBAHUS:  METOA
paslioKeHus, TMOABEACHHE 1o 3HaK auddepeHimanta, METOJ  3aMEHBbI,
WHTETPUPOBAHUE T10 YACTSIM.

Tema 2. Onpedenénnulii unHmezpai.

[ToHsiTHE ONIPEIEICHHOTO UHTETPAJIA, €TO CBOMCTBA. TeopemMa 0 CpeaHeM.

®opmyna Herotona-JleliOHuma. MeToasl BEIUMCICHUS ONPEIEICHHOTO HHTErpaa.
[Tpubnu>xéHHOE BHIYMCIIEHUE OMPEIEICHHOTO HHTErpaa.

['eoMeTpuyeckre NPHIOKEHUS OIPEAEIEHHOIO HHTErpaa. Brruucnenue
wiomand U o0bema ¢urypel Bpamienus HecoOCTBeHHBbIE HWHTErpaibl ¢
OECKOHEUHBIMH IpeIeIaMi HHTErPUPOBaHUS.

Paznen 7. IuddepeHunanbHbie ypaBHEeHUS
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Tema 1. [{ugppepenyuanvhvie ypagueHus nepeozo nopsoxka

3amaun, mpuBOAAIME K AudQepeHnnanbHbIM ypaBHEHHsIM. OCHOBHBIE TOHSITHS
teopun  auddepeHuanbHBIX  ypaBHEeHM:  AuddepeHImaisHoro  ypaBHEHHUS,
pemtenus qudGepeHInanTb,HOT0 YPaBHEHUS, HAYaIbHOTO YCIOBHS , OOIIETO PEIICHUS.

JuddepeHunanpHble ypaBHEHHUs 1-To MoOpsiAKa: ypaBHEHUS C Pa3AESIOLIMMUCS
NEPEMEHHBIMY,  JIMHEWHbIE aud@epeHnanbHble YpaBHEHUSI MEPBOIO MOpsaKa,
ypaBHeHUs bepHyiu.

Tema 2. JJughpepenyuanvivie ypagnenus ebicuiux nOpsioKo8
Huddepenunansabie ypaBHEHUS 2-TO TOPSIKA, TOMYCKAIOIIME MTOHMKEHHUE MOPSIKA.
Jluneiinple HeogHOpoAHBIE MU (depeHINaNbHbIE YPaBHEHUS BBICIIUX MOPSIKOB C
NOCTOSTHHBIMU K03((pHIIeHTaMu ¢ MPaBoil YaCThIO B BUJIE KBA3UMHOTOUJICHA.

Paznen 8. JiieMeHTHI TEOpUM PSAIOB

Tema 1. Yucnosvle psaovl
Psinpl ¢ MONOKUTENBHBIMUA YJIEHAMHU, 3HAKOUEPENYIOUUeCs psijbl, a0CONIOTHAS U
YCIJIOBHASI CXOAUMOCTb.

Tema 2. Cmenennvle psovl
Teopema AOensi, paanyc CXOAUMOCTH, OOJacCThb CXOJIMMOCTH, MPHUIOKEHUS
CTENEHHBIX PSIOB.

Paznen 9. Cayuaiinbie coObITHS

Tema 1. Beposmuocms ciyyaiino2o coobimus

CayyaitHple COOBITHS W CIOy4daillHBIA SKCrepuMEHT. CTaTUCTUYECKUN CMBICIT
BeposTHOCTH. Kiaccuyeckwii crmocod monacdyéra BeposSTHOCTH. [eoMeTpuyeckue
BeposTHOCTU. Pazmerenusi, couetanns nepecTaHoBKuy. [IpuHIMn nponsseneHus.

Tema 2. Aneebpa cobvimuii u c80UCMEA BEPOSTMHOCIU

JleficTBusI ¢ COOBITHSIMU M UX CBOMCTBA. Kiaccudukarust COOBITHIT: TOCTOBEPHOE
coOBITHE, HEBO3BMO)XHOE COOBITHE, HECOBMECTHBIE COOBITHSA. OCHOBHBIE CBOWCTBA
BEPOSATHOCTU M MX CJEACTBHUS: BEPOSITHOCTb CYMMBbI COOBITUH U BEpPOSTHOCTH
MPOTUBOIOJIOKHOTO COOBITUSI. YCIIOBHAsE BEPOSITHOCTH M TEOpEMa YMHOXKECHHS
BEPOSITHOCTEM.

[Tonnas rpynmna coowiTuii. @opMyria moHou BeposTHOCTH. DopMmyibl baiieca.

[TocnenoBarenbHbIe HE3aBUCUMBbIE UCTIBITAHUS, GopMysbl bepHyu.

Paznen 10. Cayyaiinbie BeJTUHYHHbI

Tema 1. JJuckpemuvie cnyyavtvle 8e1UYUHbBL

Cnyuaiinas BenmuumHa u €€ QYHKIUS pacmnperneneHus. Psn pacmpeneneHus u
MAaTeMaTUYECKOEe OXHUIAHUE JUCKPETHOW CiydallHas BeJWYUHBL. bHHOMHanbHOE
pacrnpeiesieHue.

Tema 2. Henpepuiguvie cnyyaiinvle 8e1uUyuHbl

[InoTHOCTP pacHpeneneHuss M MaTeMaTHYeCKOE€ OXHJIAHWE  HENpEepbIBHOM
CIIy4YalHOU BEJIMYUHBI. PaBHOMEpHOE pacnpeneieHue. ITokazarensHOE
pacnpeneneHue U GyHKIUS HAJEKHOCTH.

Tema 3. Ceoticmea mamemamuyecko2o 0#CUOAHUs U OUCNePCUl
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I[I/ICHCpCI/IH. CBoiicTBa MaTeMaTHUUECKOTO OXHNJaHUs U AUCIICPCHUU.

Tema 4. Qynxyuu om cay4ariHblX 8eIUYUH

OYHKIUMU OT CIy4alHbIX BeTU4YuH. DOpMynbl JUIsi AUCHEPCUM IUCKPETHBIX U
HEIMpPEPBIBHBIX CIy4alHbIX Beau4uH. COBMECTHOE pacmhpeleieHrue ClydyaiHbIX
BenuunH. HeszaBucumble ciyyailiHple BelnuuHbl. CBOICTBA MaTeMaTUYeCKOTO
OKUJIAHUS U AUCTIEPCUM HE3aBUCUMBIX CIIyYalHBIX BEJIUYHH.

Tema 5. Hopmanvhoe pacnpedenenue

HopmanbHoe  pacnpenenenue.  CBoOWCTBa  HOPMAajdbHO  pacHpenelEéHHBIX
CIy4YalHBIX BEIWYMH. BeposATHOCTH MNONMamaHus HOPMAIBHO pPaCHpPENEICHHON
CIIy4aiiHOM BeJIMYMHBI B 3aJaHHBIA uHTepBas, ¢GyHknus Jlammaca. CaoiicTBa
¢yukuun Jlannaca. [IpaBumno Tpéx curm.

Tema 6. Ilpedenvrvle meopembi
[TonsiTne o0 uEHTpadpbHOW TpenenbHOM Teopeme. [Ipubmmkénnas dopmyna
Myagpa-Jlamnaca.

Pa3nen 11. DiieMeHTBHI MaTEMATHYECKON CTATHCTUHKH

Tema 1. Bvibopounwiii memoo

OcHOBHasE 3ajaya MaTeMaTHYECKOHW CTaTUCTUKUA. BBIOOpOYHBIN  METOI.
CrarucTuyeckuil psij, BapUAIMOHHBINA DS, WHTEPBAIBHBIN BapHAllMOHHBIA DS,
['ucTorpaMMa OTHOCUTENBHBIX YaCTOT U AIMITUPUIECKas GYHKIHS pacpeacICHusI.

Tema 2. Cmamucmuueckue oyeHKu

Cratuctudyeckne OICHKM MW uX cBoicTBa. OIEHKH  BEpPOSITHOCTH
MaTEeMaTHYeCKOTO  OXHJaHWs W Jucrepcud.  VIHTepBalbHBIE  OIEHKH
MaTEeMaTHYECKOTO OKUJAHUS U JUCTIEPCHH.

Tema 3. Ilposepka cunomes
Kpurepnii [Iupcona misg nmpoBepKu TMIOTE3bI O BUAE PACHPENEICHUS CIIy4YalHOU
BEJIMYMHBI.
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4.3 Jlekunu/nadoparopHble/mpakTuyeckue/ 3aHATHSA

Tabnuia 4
Conep:kanme JieKIMHA, NPAKTHYECKUX 3aHATHIA 3aHATHI U KOHTPOJIbHbIE
MeponpPUATHS
dDopmMupyemMble Bun Kou-
Ne | Haspanme pazpgeina, Ne y Ha3BaHMe JeKuuii/ KOMIIETeHIIM U KOHTPOJIb-
H/H TEMbI NPAKTHYECCKUX 3aHATHH HOT'0 BO
MepPOnpHUATHS Hacos
1 Pa3nen 1. DiieMeHTHI BbICHIEH aJIredpbl 16
Tema 1. Cucremsl Jlexums Ne 1. OK-8, 2
JIMHEMHBIX OkxBuBaJIeHTHBIE cucTeMbl 1 | OK-9
YpaBHEHUH. SKBUBAJICHTHEIC
npeoOpazoBanus. Meron
I'aycca.
[IpakTrnueckoe 3anarue Ne OK-8, Pentenue 2
1. Pemmenue cucrem OK-9 THITOBBIX
JIMHEMHBIX YpaBHCHUH 3aau
MeronoMm [aycca.
Tema 2. Marpunpt u | Jleknusa Ne 2.0npenenurens | OK-8, 2
metoz Kpamepa Marpull Broporo u tperbero | OK-9
nopsiaka. Merog Kpamepa
[IpakTueckoe 3ansaTue Ne OK-8, Pentenue 2
2. Pemenue cuctem OK-9 THUIOBBIX
JINHEMHBIX YpaBHEHUHN 3a71a4
MetogoMm Kpamepa.
Tema 3. [eiictBus ¢ | Jlekums Ne 3.CBolicTBa OK-8, 2
MaTpuLIaMHU ONPENCIIUTENICH, CIIOKEHUE OK-9
1 YMHOXXEHHUE MaTpHull,
oOparHast MmaTpuIia
[IpakTnueckoe 3ansaTue Ne OK-8, Pentenue 2
3. Onpenenutenu OK-9 THUIIOBBIX
YeTBEPTOrO MOPSAIKA U 3a11a4
JIEWCTBUS C MAaTPULIAMU
Tema 4. Jleximst Ne 4. Kommekcueie | OK-8, 2
KommekcHble uyncia | 4nciia U JEUCTBHUSA C HUMHU OK-9
[IpakTueckoe 3ansaTue Ne OK-8, Pentenue 2
4. Bemonaenune neiicteuii ¢ | OK-9 THUIIOBBIX
KOMILICKCHBIMH YHICIIaMH 3aa4
2 Pa3nen 2. DjieMeHTbl aHATUTHYECKO reoOMeTPUM 16
Tema 1. Jlekuus Ne 1. IIpocrerimme | OK-8, 2
AHanmuTu4ueckas 3a7a4d aHAJIUTUICCKOU OK-9
TEOMETpPUS Ha T€OMETPHUU Ha IJIOCKOCTH.
IIJIOCKOCTH IIpakTnueckoe 3ansatue Ne | OK-8, Pemenue 2
1. Pemenue 3amau OK-9 THUIIOBBIX
AHAJIUTUYECKOM reOMETpUU 3a71a4
Ha IIOCKOCTH.
Tema 2. BektopHas Jlexuus Ne 2. Bektopsl Ha OK-8, 2
anrebpa IIJIOCKOCTH U B OK-9
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®opmupyembie Bun
Ne HazBanue pasjgena, Ne u HazBaHue JeKumii/ KOMIIeTeHITUM KOHTPOJIb- Lo
H/II TEMBbI NPAKTHYECCKHUX 3aHATHH HOT'0 BO
MepPOnpHUATHS Hacos
IIPOCTPAHCTBE. BexkropHoe
MIPOCTPAHCTRBO.
[IpakTuueckoe 3anaTue Ne OK-8, Penrenue 2
2. 3afgayu c NpUMEHEHUEM OK-9 TUIOBBIX
BEKTOPOB. 3a7a4
Tema 3. Jleximst Ne 3. ITmockocte m | OK-8, 2
AHanuTuyeckas IpsiMasi B IPOCTPAHCTBE OK-9
reOMeTpus B IIpakTueckoe 3anstue Ne | OK-8, Pemenue 2
IIPOCTPAHCTBE 3. Pemienue 3agau OK-9 TUIIOBBIX
AHAJIUTUYECKON T€OMETPUU 3a71a4
B IPOCTPAHCTBE
Tewma 4. Kpusbie JIekmma Ne 4. Dmnurc, OK-8, 2
BTOpOTO MOpsAIKa napabosa u runepoona. OK-9
OK-8, Penrenue 2
IIpakTnueckoe 3anstue Ne | OK-9 KOHTPOJIbHOM
4. KontponbHas pabora Nel paboThl
3 Pa3znea 3. BBenenue B aHaaus 16
Tema 1. ®dyHKIMS. Jlekus Ne 1.@yHkIms, OK-8, 2
0003Ha4YEeHUS U CIIOCOOBI OK-9
3a7aHus. DJIEeMEHTApHbIC
byHKIMH.
[IpakTuueckoe 3anaTue Ne OK-8, Penrenue 2
1. OT1BICKaHHE 00IacTh OK-9 THUIOBBIX
onpeneneHus QyHKITUH. 3a7a4
Tema 2. Ilpenemn. Jlexums Ne 2. TIpenen OK-8, 2
MOCJIEeA0BaTCIBHOCTH. OK-9
[IpakTueckoe 3ansatTue Ne OK-8, Pentenue 2
2. Beruucienue npeaenon OK-9 THUIIOBBIX
IMOCJICAOBATECILHOCTH. 3a1a4
Jlexusa Ne 3. TIpenen OK-8, 2
¢ynkuuu. HenpepsiBHocTh. | OK-9
[IpakTnueckoe 3anatrre Ne OK-8, Penrtenue 2
3. Briuucnenue npenenon OK-9 TUIOBBIX
GyHKIIHH. 3amaq
Jlexmus Ne 4. ACUMOTOTEL. OK-8, 2
OK-9
[IpakTuueckoe 3anatre Ne OK-8, Penrenue 2
4. OTBICKaHUE aCHUMIITOT. OK-9 THUIOBBIX
3a7a4
4 | Paznen 4. luddepenunanbHoe ucHUCTIeHHE 20
Tema 1. Jlexuus Ne 1. [Ipoussonnas, | OK-8, 2
IIpousBonnas u TabJIUIA TPOU3BOHBIX. OK-9
muddepenmmant. [Tpaktuueckoe 3ansatue Ne | OK-8, Pemenne 2
1. Beruncnenue OK-9 THUIOBBIX
MTPOM3BO/THBIX. 3a7a4
Jlexuus Ne 2. IlpousBognas | OK-8, 2
CIIOKHOU (PYHKITUH, OK-9
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®opmupyembie Bun
Ne | Haspanue pa3zgeia, Ne u Ha3BaHMe JeKkumii/ KOMIIETeHIIM U KOHTPOJIb- Koa-
n/n TEMBbI NPAKTHYECCKHUX 3aHATHI HOro BO
MepPOnpHUATHS Hacos
muddepeHnmar.
[IpakTuueckoe 3ansatTue Ne OK-8, Pentenue 2
2. Auddepenunan u ero OK-9 THIIOBBIX
MIPUMEHEHHUE. 3a1a4
Tema 2. JIekmmga Ne 3. OK-8, 2
[Ipumenenue MonoToHHOCTB, 3kcTpemyM | OK-9
MIPOU3BOAHOM. U BBITYKJIOCTb.
[IpakTuueckoe 3ansatTue Ne OK-8, Pentenue 2
3. I[locTtpoenue rckusa OK-9 TUIOBBIX
rpaduka. 3a1a4
Jlexuus Ne 4. Teopembl OK-8, 2
®epma, Pomns, Jlarpamxka. | OK-9
[IpaBuno Jlonurans.
[IpakTunueckoe 3anatrre Ne OK-8, Penrenue 2
4. IlpumeneHue npaBuiIa OK-9 TUIOBBIX
Jlonmurans. 3aau
Jlexkus Ne 5. @opmyna OK-8, 2
Telinopa OK-9
[IpakTueckoe 3ansaTue Ne OK-8, Pentenue 2
5. KontponpHas pa6ora Ne 2 | OK-9 KOHTPOJIbHOM
paboThI
5 Pa3znen 5. ®yHKIMH HECKOJIbKUX MepeMeHHbIX 16
Tema 1. Jlexuus Ne 1. Onpenenenune | [1K-22, T1K-23 2
HNudbdepennn- Y HETIPEPHIBHOCTH (PYHKITMH
poBanue QyHKIUI JIByX NIEPEMEHHBIX.
HECKOJIBbKHX [IpakTuueckoe 3anatrue Ne I1IK-22, TIK-23 Pemenue 2
MIEPEMEHHBIX 1. OtbIcKkaHKEe 00JIaCTH TUITOBBIX
omnpenaeneHus: GyHKINU 3aja4
JIByX IEPEMEHHBIX.
JIekna Ne 2. YacTtHEbIE T1K-22, TIK-23 2
MIPOU3BOIHBIC U MMOTHBIN
muddepenmmat.
[IpakTuueckoe 3anatre Ne T1K-22, TIK-23 Penrenue 2
2. ludpdepennupoBanue TUIIOBBIX
(byHKIIUNA IBYX 3amaq
MePEMEHHBIX.
Tema 2. Okctpemym | Jleknusa Ne 3. Yenosust T1K-22, TIK-23 2
(byHKIMU IBYX IKCTpeMyMa (PyHKIIMH JBYX
MEPEMEHHBIX. MIEPEMEHHBIX.
IIpaktueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
3. OThICKaHHE 3KCTpEMyMa TUIOBBIX
GyHKIMH TBYX 3a7a4
MIEPEMEHHBIX.
Jlexmus Ne 4. Meton I1IK-22, T1K-23 2

HAaNMMCHBIINX KBAJAPAaTOB.
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®opmupyembie Bun
Ne HazBanue pasjgena, Ne u HazBaHue JeKumii/ KOMIIeTeHITUM KOHTPOJIb- Lo
H/H TEMBbI NPAKTHYECCKHUX 3aHATHH HOT'0 BO
MepPOnpHUATHS Hacos
IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
4. OThICKaHHE KCTPEMyMa THUIOBBIX
(GYHKIIH TBYX 3a7a4
TePEMEHHBIX.
6 Pasnen 6. UnTerpasbHoe HCUMCIEHUE 20
Tema 1. Jlexmus Ne 1. I1IK-22, T1K-23 2
Heonpenenén-uplii [TepBooOpaznas u
HHTETpall. HEOIPEAEIEHHBI NHTETPAIL.
[IpakTuueckoe 3anarre Ne T1K-22, TIK-23 Penrenue 2
1. Beruucienue npocThix THIIOBBIX
WHTETPAJIOB. 3a1a4
Jlexiust Ne 2. Metozbl [1K-22, IIK-23 2
WHTETPUPOBAHUS
IIpakTnueckoe 3anstue Ne | [1IK-22, ITK-23 Pemenue 2
2. Beruncnenme CIoKHBIX THITOBBIX
WHTETPAJIOB. 3aa4

Tema 2. Onpenenén- | Jlekusa Ne 3. T1K-22, TIK-23 2

HBII UHTErpall. I'eomeTprueckuit CMbICI
OIPENENIEHHOTO UHTErpaa.
[IpakTunueckoe 3anatue Ne T1K-22, TIK-23 Penrenue 2
3. Beruncienue u THIIOBBIX
MIPUMEHEHUE 3a1a4
ONPEEIEHHOrO HHTErpaa.
Jlekuus Ne 4. [Ipumenenus | [1K-22, [TK-23 2
ONPEEIEHHOrO HHTErpaIa.
[IpakTnueckoe 3anaTre Ne T1K-22, TIK-23 Penrenue 2
4. Berauciaenne 00bEMOB. THUIIOBBIX

3a1a4
Jlexmus Ne 5. IIK-22, TIK-23 2
HecoOcTBeHHbIN nHTErpall.
IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
5. KonTponwsnas pabora Ne 3 KOHTPOJIBHOM
paboThI

7 Paznea 7. IndPpepenuunanbubie ypaBHeHU S 20
Tema 1. Jlekuus Nel. Onpenenenust | [1K-22, [TK-23 2
Juddepenunanbuelie | TeOpuH
ypaBHEHUS 1epBoro | nuddepeHImaiIbHbIX
HopsaKa YPAaBHEHUH, pa3feIcHUe

TIEPEMEHHBIX

IIpaktueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
1. Pemrenne THITOBBIX

g depeHIInaTbHBIX 3a7a4
YpaBHEHU METOIOM

pazzieneHust epeMEHHbIX

Jleking Ne 2. 3amena T1K-22, TIK-23 2
MIEPEMEHHOM B

muddepeHIaTbHBIX

YpaBHEHHUSIX

[IpakTuueckoe 3ansatue Ne T1K-22, TIK-23 Penrenue 2
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®opmupyembie Bun
Ne | Haspanue pa3zgeia, Ne u Ha3BaHMe JeKkumii/ KOMIIETeHIIM U KOHTPOJIb- Koa-
n/n TEMBbI NPAKTHYECCKHUX 3aHATHI HOro BO
MepPOnpHUATHS Hacos
2. [Ipumenenue metona THUIIOBBIX
bepnymimn 3aaa4
Tema 2. Jlekma Ne 3. MeTtonnl T1K-22, TIK-23 2
Juddepennnanbable | MOHWKEHUS TOPsIIKA
ypaBHeHud BeICIIMX | [Ipaktuueckoe 3ansitue Ne | [1K-22, [TK-23 Pemenue 2
MTOPSIAKOB 3. [IpuMeHeHre MEeTo10B THUIIOBBIX
MTOHWKEHUS TIOPSAJIKA 3a1a4
Jlexuus Ne 4. Onnoponusie | [TK-22, T1IK-23 2
JINHEHBIE
muddepeHnnaIbHbIe
YpaBHEHUS
IIpakTnueckoe 3anstue Ne | [1IK-22, ITK-23 Pemenue 2
4. PerieHne OJHOPOIHBIX THUIIOBBIX
JIMHEHUHBIX 3a71a4
muddepeHIaTbHBIX
YpaBHEHUN
Jlexums Ne 5. [IK-22, TIK-23 2
HeonnoponHblie nuHelHbIE
muddepeHnranpHbIe
ypaBHEHUS
IIpaktnueckoe 3anstue Ne | [1IK-22, ITK-23 Pemenue 2
5. Penienne HeOTHOPOTHBIX THTIOBBIX
JIMHEHUHBIX 3a71a4
muddepeHIaTbHBIX
YpaBHEHUU
8 Pasnen 8. DiieMeHTHI TEOPpUU PSIIOB 12
Tema 1. Hucnoselie Jlexkuust Ne 1. OcHOBHBIE [TK-22, TIK-23 2
pAIBI TEOPEMbI TEOPUH YHCTIOBBIX
psI0B
IIpaktueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
1. CymmupoBanue u THUMOBBIX
CXOJIUMOCTb YUCIIOBBIX 3a1a4
psI0B
Tema 2. Crenennble | Jlexumst Ne 2. OcHOBHEBIE I1K-22, IIK-23 2
pAIBI TEOPEMBI TEOPUH
CTENEHHBIX PSJIOB
[IpakTuueckoe 3anatre Ne T1K-22, TIK-23 Penrenue 2
2. OTbIcKaHue 00MacTH TUIOBBIX
CXOJIMMOCTH CTEIIEHHOTO 3a1a4
psna
JIekna Ne 3. Paznoxxenue T1K-22, TIK-23 2
(GyHKIUH B CTENICHHBIE
psabI
IIpaktnueckoe 3anstue Ne | [1IK-22, ITK-23 Pemenue 2
3. KonTponwsHas pabora Ne 4 KOHTPOJIbHOM
paboThI
9 Pa3zgen 9. Cayuaiinble coObITHSA 18
Tema 1. Jlexums Ne 1. [1K-22, TIK-23 2
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®opmupyembie Bun Kou-
Ne HazBanue pasjgena, Ne m HazBaHme JieKmii/ KOMIIETEeHIIUH KOHTPOJIb-
n/n TEMBbI NPAKTHYECCKHUX 3aHATHI HOro BO
MepPOnpHUATHS Hacos
BeposaraocTs Craructuyueckuii CMbICI
CIIy4aifHOTO BEPOSITHOCTH U
COOBITUSA KJIACCUYECKUH CTI0c00
BBIYMCIICHUS BEPOATHOCTH.
Coueranusi, pa3MeIIeHHs
MIEPECTaHOBKHU.
IIpaktnueckoe 3anstue Ne | [1IK-22, ITK-23 Pemenue 2
1. Ilpumenenne THUIOBBIX
KJIACCHMYECKOTO0 crocoba 3a1a4
BBIYMCIICHHS] BEPOSTHOCTH.
[IpakTuueckoe 3anaTre Ne T1K-22, TIK-23 Penrenue 2
2. [Ipumenenue TUIOBBIX
KJIACCHMYECKOTo crocoda 3a1a4
BBIYHMCIICHHS BEPOSTHOCTHU C
MIPUMEHEHNUEM
KOMOHMHATOPHKH.
Tema 2. Anre6pa Jlexmust Ne 2 .CoObITHS 1 [1IK-22, T1K-23 2
COOBITHH M CBOMCTBA | JNEHUCTBUSA HAJl HUMH.
BEPOSITHOCTH CBoiicTBa BEPOATHOCTH.
YcIi10BHAst BEPOSITHOCT.
[IpakTuueckoe 3anatre Ne T1K-22, TIK-23 Penrenue 2
3. 3amaun ¢ HE3aBUCUMBIMU TUTIOBBIX
COOBITUSAMU. 3amaq
IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
4. ITpuMeHeHue Teopem THUIOBBIX
CJIOKEHUSI U YMHOKECHUS 3a1a4
BEpPOSITHOCTEM
Jlexuust Ne 3.@opmysibl I1IK-22, T1K-23 2
MOJHON BEPOSITHOCTH U
baiieca. @opmyisl
bepnymm.
IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
5. [Ipumenenne Gpopmyn THTIOBBIX
IIOJIHOM BEPOATHOCTH U 3a7a4
baiieca
IIpaktueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
6. KonTponbsHas pabora Ne 5 KOHTPOJIBHOM
paboThI
10 | Pazpen 10. Cryyaiinble BeJIMYMHbBI 20
Tema 1. Iuckpernsie | Jlekusa Ne 1. Cnyqaitnas T1K-22, TIK-23 2
ciy4aiiHble BeJIMYMHA, PYHKIIUS
BEJINYUHBI pacrnpeneneHus, psag
Tema 2. pacrnpeneneHus, MIOTHOCTh
HenpepsiBHble pacnpeneneHus.
CIly4aliHbIC IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
BEJIMYUHBI 1. OTpIcKaHue psna THUITOBBIX
pacrpeneneHus u 3a1a4

MaTeMaTu4eCcKoro
OKUIaHUS
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®opmupyembie Bun Kou-
Ne | Haspanue pa3zgeia, Ne u Ha3BaHMe JeKkumii/ KOMIIETeHIIM U KOHTPOJIb-
n/n TEMBbI NPAKTHYECCKHUX 3aHATHI HOro BO
MepPOnpHUATHS Hacos
Tema 2. IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
HenpepoiBHbie 2.3a1a4m ¢ HEMPEPHIBHBIMU THUIOBBIX
CIly4aiHbIe CIIy4alHbIMU BEJIMYUHAMU 3a7a4
BEJINYUHBI
Tema 3. CBoiicTBa JIekng Ne 2. CoiicTBa T1K-22, TIK-23 2
MaTeMaTH4eCKOro MaTeMaTH4eCKOro
OKUJIaHUA U OKUJAHUS U JUCTIEPCHH.
nucrepcuu BeauuuH | OyHKIUH OT CIIy4alHbIX
BEJIMYUH
IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
3. Pazurle 3amaun co THUIIOBBIX
CIIy4allHbIMHU BEJIMYUHAMU 3a1a4
[IpakTuueckoe 3anarre Ne T1K-22, TIK-23 Penrenue 2
4. Pa3Hble 3a/1a41 cO THUIIOBBIX
CIIy4allHbIMHU BEJIMYUHAMU 3a/1a4
Tema 4. Jleximst Ne 3. CpoilicTBa [1K-22, IIK-23 2
Hopmanbshoe HOPMaJIbHOTO
pacmpenene-Hue pacnpezneneHus u GyHKIHS
Jlannmaca, npenenpHast
teopema Jlaraca
[IpakTuueckoe 3anaTue Ne T1K-22, TIK-23 Penrenue 2
5. 3agauu ¢ HOpMaIbHBIM TUIOBBIX
pacnpeneneHueM 3a1a4
Tema 5. IIpenenbubie | [IpakTuueckoe 3anstue Ne T1K-22, TIK-23 Penrenue 2
TEOPEMBI 6. [Ipumenenue hopMyIbl THUIOBBIX
Jlammaca 3amau
IIpaktnueckoe 3anstue Ne | [1K-22, ITK-23 Pemenue 2
7. KontponbHast pabota Ne 6 KOHTPOJIBHOM
paboThI
11 | Pa3ageu 11. DieMeHTHI MAaTEeMATHYECKOM 12
CTAaTHUCTUKHU
Tema 1. Jlexmus Ne I1K-22, IIK-23 2
Bri6opounsrit Mmeton | 1.CtaTuctTudeckuii u
BAPUALMOHHBIN PSI.
O6paboTka
AKCIIEPUMEHTAIIbHBIX
JAHHBIX
IIpaktnueckoe 3ansatue Ne | [IK-22, [IK-23 | Brinosnnenue 2
1. PI'P nmo mareMarnyeckoit pacyéTHo-
CTaTUCTHKE, 3a1aHus 1 u 2. rpaduueckoit
paboThl
Tema 2. Jlexmus Ne 2. OneHkn I1IK-22, T1K-23 2
Craructuuec-kue MaTeMaTH4eCKOro
OLICHKU OKUJAHUS U JUCTIEPCHH.
Kpurepuit [lupcona
IIpaktnueckoe 3ansatue Ne | [IK-22, [IK-23 | Brinosnnenue 2
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®opmupyembie Bun Kou-
Ne | Haspanue pa3zgeia, Ne u Ha3BaHMe JeKkumii/ KOMIIETeHIIM U KOHTPOJIb-
n/n TEMBbI NPAKTHYECCKHUX 3aHATHI HOro BO
MepPOnpHUATHS Hacos
2. PI'P no maremaruueckoi pacy€THO-
CTaTUCTHKE 3aiaHue 3 rpadgudecKon
paboThI
IIpaktnueckoe 3ansatue Ne | [IK-22, [IK-23 | BrinosnHenue 2
3 . PI'P no maremaTuyeckoi pacyéTHo-
CTaTHCTHKE 3aJlaHue 5 rpadgudeckon
paboThI
Tema 3. IIpoBepka [Ipaktuueckoe 3anstue No | [1K-22, [IK-23 | BrinonaHenue 2
TUIIOTE3 4. PI'P no MareMaTrnyeckoi pacyéTHo-
CTaTUCTHKE 3aJiaHue 4 rpaduueckoit
paboThl
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Tabnuia 5
IlepeyeHb BOMPOCOB /JIsi CAMOCTOATEIHHOTO H3YYeHHSI AU CHUTITHHBI

Ne Ne Ilepeyens paccMaTpuBaeMBbIX BOIIPOCOB
n/n TeMbl AJISl CAMOCTOSITeJILHOTO H3YYeHHUsI
Pa3gea 1. D1eMeHTHI BhICIICH aJredpbl
1 Tpuronomerpudeckas dhopma

Tema 4. KoMmIuiekcHEIE Yucia
koMIuiekcHoro yucia (OK-8, OK-9)

Pasznen 3. BBenenue B aHajuns

2 Bropoii 3aMedarenbHbIN Ipeaen
Tewma 2. Ilpenen (OK-8. OK-9)

Pa3gen S. @yHKIMHU HECKOJbKHX IepeMeHHbIX.

3 | Tema 3. Dxkcrpemym ¢yHkuu 1nByx | Metox Muoxureneir Jlarpamxka. (ITK-22,

TIEPEMEHHBIX. I1K-23)
Pa3nen 6. UnTerpajbHoe McYHCIEHHE.
4 Meronbl WHTETPUPOBAHUS
Tema 4. HeonpeneneHHbIN HHTETpa uppauuoHanbHbIX  BbpaxeHuit (I1K-22,
I1K-23)
Paznean 7. luddepennnanbHbie ypaBHEHHS
5 Tema 5. JIuddepenmansHbie Meton Bapumaruu noctosHHBIX (T1K-22,
YpaBHEHUs BBICHIUX IOPSIIKOB I1K-23)

S. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabnuia 6
I[IpumMeHeHne AaKTUBHBIX U HHTEPAKTUBHBIX 00Pa30BaTeJbHbIX TEXHOJIOT M

o HanMeHoBaHHe MCIO0JIb3yeMbIX AKTUBHBIX
11/-11 Tema u ¢popma 3ansATHSA U NHTEPAKTHUBHBIX 00pa30BaTeIbHbIX
TexHoJ10rui (popm o0ydeHus)
1. | CrarucTUYECKU CMBICIT JI ['pynmoBoe oOcyxaeHne
BEPOSITHOCTH
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6. Tekyuuii KOHTPOJIb yCNIEBAEMOCTH M IPOMEKYTOUHAS ATTECTAIUSA 10 UTOramM
OCBOEHUSI TUCHUTITIHMHBI

6.1. TunoBbie KOHTPOJILHBIE 32JAHNS WIN HHbIE MATEPHUAJIbI, HEOOX0AMMBbIE
ISl OLleHKH 3HAHM I, YMeHHIi 1 HABBIKOB U (WJIM) ONBITA /1eSITeIbHOCTH

TunoBble 3agaun IJ1sl pelIcHUus HA NPAKTHYCCKHUX 3AHATUAX

3amaun K pa3aeny «JIeMEHTHI BBICIICH anreOpbi»
1. PemmuTh cucreMy JIMHERHBIX ypaBHeHW MeTooM [aycca:
Sr+doy+4z=-9

Tx+6y+7z=-15
6br+T7y+2z=-7

2. Meromom Kpamepa naiiTu 3HadYeHHE X, YJIOBJIETBOPAIOIIEE CHCTEME
ypaBHEeHWil:

Sr+oy+4z=17
Tr+6y+72z=28
6r+7y+22z=12

3. BbucIuTh onpeeuTe b MaTPUIhI

2 1
0 0
1 1
1 2

_ O =N

1
2
1
0
4. BbIIOJHUTE JICTBUSI ¢ MaTPUIIAMMU:

( 1 O)(l —1 2)_3(1 —1 2)

-2 3 3 1 0 3 1 0

5. Haiitu marpuily, oOpaTHyO K MaTpHUIE

(7 3)

213 + 322 — 182+ 8

6. PaznoxxuTh MHOTOYJICH

Ha MHOXKHUTEJIN.
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7. BoInoHUTE [esieHre KOMIUIEKCHBIX YHCeNT
14 — 54
24 3
3agaun K pasueny «DIEMEHThI aHATUTHYECKOM T€OMETPUM»

8. Hambl Bepuiunbr A1(3; —2;1), As(3;—1;8), A3(1;—1;2), Ay(6;—1;7)
nupaMuabl. HaiiTu ypaBHeHHe ILIOCKOCTH, IPOXOMASIIEil Uuepe3 BepIIUHLI
A17 A27 A3

9. Hamwr Bepmuabr Aq(3; —2;1), Ao(3; —1;8), As(1;—1;2), Ay(6;—1;7)
nupaMuabl. Hafimu yros mexxiy pedbpom A; Ay u rpanbio A1AxA;z .

10. Hanwi Bepimunt A1(3; —2; 1), Aa(3; —1;8), A3(1; —1;2), Ag(6;—1;7)
nupaMmusl. Haiimu ypaBHeHne mpsiMoit, mpoxosiieil depes sepiny Ao ma-
paJutesibao pebpy A1 Ay .

11. Hamsr Beprmabl Aq(3;—2; 1), As(3; —1;8), A3(1;—1;2), A4(6;—1;7)
nupamuabl. Hadimu miomans rpanu A; Ao As .

3amaun K paszueny «BBeneHue B aHAIN3»
12. Haittu obsiactb onpejesienns OyHKIUN

y = Va2 —6z+8+In(x — 3)

13. Hapucosatb scku3 rpaduka GyHKIUNT
y=2x—3
U 3aliucarTh 3HAUCHUS 1IPEJICJIOB HA KOHIIAX UHTEPBAJIOB 00J1acTu Olpe/ie-

JICHUS.
14. Haittu f(g(x)) u ynpocruts nosydertyo hpopMyJLy, eciu
2z — 3 4x —2
1) = 5 599 = 50 13

15. HaiiTu npesnen 6e3 ucnonnbzoBanus npasuia Jlomuras:

. Vaz+2z 45
lim
T——00 3 +7

3anauu k pazneny «JuddepennmanbHoe uCuucCiIeHnE»
3z +2

2x+5

16. Haittu obiiee ypaBHenme KacaTeJIbHOM NMPsAMOil K rpaduky iy =

B ToUKe (—2;—4).

24



17. UccnenoBarsh QpyHKITHIO
y=a>—624+92+50
U IIOCTPOUTDH ICKU3 rpauka.
18. Haiitu npenen
. sin(2z — 2)
lim —
=l g® — 4 + 3
¢ TIOMOIIIbIO ITpaBua Jlonuralsi.
19. Haiitu acumnToTy rpaduka QpyHKIIHA

y=+V4x2 -4z +7

pu £ — —0o0 .
20. HaitTu npou3BOAHYIO U YIPOCTUTD :

(2z+3)**—92z +3).

3amaun K pasneny «DyHKIMHA HECKOIBKUX MIEPEMEHHBIX»
21. HaiiTu yacTHBIe MpOU3BOAHBIE (PYHKIINN
z = z%sin (2x + 4y)

22. Haiitu 2", ecom z = %'V,
23. UccienoBarh PyHKINIO
z = 2%+ 2zy + 22 + 23 — 8y? + 14y

Ha JIOKAJIbHBII 9KCTPEMYM.

3amaun k pazueny «MHTerpaibHOE HCUUCIICHUE
24. Haittn naTerpas

/7:,;2/3 + 11 23/5

d
NG x

METOJIOM Pa3JI0KEHMUSI.
25. Haiitu uaTerpas

9
[ da
4434z
METO/IOM 3aMeHbI ITIEPEMEHHON.

26. Haiitu naTerpas
/a: cos(2x + 1)dx

MEeTOJIOM MHTEIPUPOBAHUS 10 YACTSM.
27. Haiitu uaTerpas
2r — 3
/ dx

224+ 2x —8

METOAOM PaA3JIOKECHUA.



28. Haittm mioma b, orpaHuieHnyio JUHASTMA

y=2’+zx—5uy=—-2x+5.

3anauu k pazneny «Juddepennmanbapie ypaBHEHUS»
29. Ilpu xakom a dyHKIUS y = x% gBisdercd penienneM guddepeHIim-

aJIbHOTO YPaBHEHU

y/:2_y_$3
X

30. Haiitu pemenne gudpdepeninaabHOro ypaBHeHUs

y = v
l’2

YJIOBJIETBOPsIIONIEe HadabHOMY ycjosuio y(1) = —1.
31. Haiitu obiiee perenue jsimHeiiHoro guddepeHnnaibHOro ypaBHeHUsI

y/:g_x—l
X

32. Haiitu obmiee pemenne quHeiiHOrO muddepeHInaaIbHOr0 ypaBHEHUA

BTOPOI'O TOPsIJIKA
oy — 4y — 5y = (22 + 1)e™

3amaun K pazueny «DJIeMEHTHI TCOPUU PSITIOB»

33. Haiitu cymmy psana
o 5-4Ftl 4 4. 5%
Z 32k—1

k=1

3agauu K pazaeny «CiaydaiiHbie COOBITHS»

34. HUrpasbHas KoCTh 1noj0OpachkiBaeTcs JBax ibl. Haiijure BeposiTHOCTH
TOTrO, YTO XOTs ObI OJMH Pa3 MOSIBUTCS TPHU OUKa .

35. M3 20 6usieToB JioTepen deThipe BhIMI'PHIIITHBIX. Pasbirpalin msiTh Ou-
jeToB. KakoBa BepOsATHOCTH, YTO BBIMI'PAJIN B, !

36. Tpm cTpeska MPOU3BOIAT MO OJIHOMY BBICTPEJTY IO eI, BEPOATHOCTH

o TEANTNINT T TYoTe T D o e AW T

iOllaiadiisA B KOTOPYIO paBHbl: [Jjid [I€PBOIO CTPEJiKa — v,0 | JJid BTOPOIO —

-]

7 nas Tperbero — 0,8. HaiiTn BeposiTHOCTH OJJHOTO MONAJaHUS B 11€J1b.
37. KakoBa BepoATHOCTH ,49TO CJAydaiiHO BhIOpaHHOE JBY3HAUHOE TUCIIO
JIEJIUTCST Ha TPH, €CJIU ero cyMMma nudp MEHbIIe JecAT !
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38. B smuke gersipe OesibIx, TPH Y€PHBIX U IEeCTh KPACHBIX mapoB. OauH
3a JIDYIUM B3sLIM YeThipe 1apa . KakoBa BepOATHOCTDb, UTO MepBbie jBa Oe-

JIBIX, TPETHI YepHBIH, a MOCJeIHNi KpacHbIi 7

39. Ha 6a3e naxogsaTcs KOCTIOMbI, W3TOTOBJEHIbBIE Ha Tpex dadbpukax. 13
mnx 30% wmsrorosneno na uepsoit, 50% na sropoit u 20% na Tperneit dhabd-
puke. NI3BectHo, 9T0o 3 KaxkapX 100 KOCTIOMOB, U3TrOTOBJIEHHBIX Ha MEepBOi
dabpuke, 3nak kadecta mmeror 60. [ljast Bropoit u Tperbeii pabpuK STOT
nmokazaresib paseH, coorBercrBerto, 70 u 80. a) OnpenesnTh BEPOATHOCTD
TOIO, 9TO B3THIH HayraJ ¢ 6a3bl KOCTIOM He OyjeT MMeTh 3HaKa KadecTBa.
6) Hayraj B3sThiil KOCTIOM MMeeT 3HaK KadecTBa. KakoBa BEpOSITHOCTH, 4TO
OH €O BTOPOI dpadbpuku 7

40. B oduce naTh KOMIIBTEPOB. BEpOATHOCTDL TOr0, YTO KazK bl 13 HUX B
TedeHre rojia nmorpedyer pemonTa, paHa 0,2. HaiiTu BepogTHOCTH TOrO, 9TO
B Te€UEHME Iojia He NPHUIETCS PEMOHTHPOBATH XOTs Obl JIBa KOMIIBIOTEPA.

3angaun K pazaeny «CiaydailHble BEJTMYUHbBI»
41. HWrpanpayio KocTh Opocu/n jBa pasa. X - HauboJibIllee U3 UHCHIa,

BBIABINUX 0YKOB. HailTu pacnpenenenne u MmaTeMaTuieckoe OXKHJIaHUE CJIy-
Jaiinoil BeImuuanl X.

42. HenpepnbiBHas ciaydaiiHas BeJnduHa X uMeeT IJIOTHOCTb Pacipeie-
JICHUS

0 mpu < —1,

a npu —1<x <2,
p(z) = 1/4  1pu 2<zx <4,

0 npu = >4.

Haiitu Benmuuny a, BepostHocts P(X < 3) m MareMarndeckoe O:KuJIaHUE

X.

43. Macca 3epHa — HOpMaJIbHO paclpeiesICHHas] CaydaiiHas BeJIUIUHA, C
MaTeMaTuiecKuM oxkujanuem 0,18 T u cpejjHuM KBaJIpaTUUYECKUM OTKJIOHE-
ruem 0,05 . Hajimu: a) mpoment cemsin, macca KOTOpbix Godibine gem 0,15 1.
0) BeJIMIMHY MACChl, KOTOPYIO HEe TPEB30HIET Macca CIyUIaiiHO B3ATOTO 3€pHaA
¢ BeposATHOCTBHIO 0,95,

44. brrio nocaxkeno 500 mepeBbeB. HaliTu BepoOATHOCTH TOrO, 9TO TUCIIO

n MYCd IMTenerireoR ﬁ(\TT < THOCTEH TOTO. uarTO OTITe I TKEHOe
LA PIDINFIAUA AaUPUDDUD UULDILIIT JoU, AL NVVLID TULY,, 11V Vil Dnue

159
JlepeBo NpukuBeTcs, pasHa 0,8
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IIpumepHbIe BAPHAHTHI KOHTPOJIBLHBIX U PACYETHO-TPpaduuecKoii padoThI

KonTponpuaa pabdora 1 «Beicmrtas aarebpa m aHamTUdIecKad
reoMeTpus »

Bapuant 1
1. Pemuts cucrtemy auHeiinbix ypaBHenuit metojom [aycca:

dr+doy+4z2=-9
Tc+6y+72=-15
6r+Ty+22=-7

2. Merogom Kpamepa Haiitu 3HadeHnne X, yIOBJIETBOPSIONIee CUCTEMe ypaBHEHH:

Tx+6y+72z=28

{5£+5y+4z17
6r+7y+22=12

3. BuimoiHuTh JeficTBUS ¢ MATPUIAME:
< 1 O) <1 -1 2)_3<1 -1 2)
-2 3)\3 1 0 3 1 0
4. Haiitu marpuiy, o0OpaTHyiO K MaTpHIle
(i 3)
15

5. Haner Beprmmabr A1(3;—2;1), As(3;—1;8), As(1;—1;2), A4(6; —1;7) nupamus.
Haiitr ypaBHeHHe ILIOCKOCTH, IPOXosiieil yepe3 BeprmuHbl Ap, As, As.

KontpoabHag pabora Ne 2 «IIpenesbl u npou3BoaHAL»

Bapuanrt 1
1. Haittu obnacts onpeenenns dyHKIIHA

y=Vaz?2—6z+8+In(x —3)

2. Haittu f(g(z)) n yupocturs nosaydeHuyio (HpopmMmyIiy, eciu

22— 3 (2) 4o —2
= — :L' =
3z+57 2z +4

/(=)
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3r+2
2z 45

3. Haittn obmee ypaBHeHHe KacaTelIbHOH NMpaMoil K rpaduky y = B TOYKe

(—2; —4).
4. UccnenoBath OYyHKIHIO
y=1>—62>+9zx+50
1 HOCTPOUTH 3CKH3 TpadHKa.

5. Haittu npeges

. sin(2z — 2)
lim ———=
a1 g° — 4 + 3
¢ TOMOIIbIO TpaBria Jlomuras.
6. Haittm npegen
. sin(2z — 2)
lim

z—>1 2% — 4w + 3

C IIOMOIIBIO IIpaBHJIA JlonmTans.

KonrponbHas pabora N¢ 3 «DKcTpeMyM ABYX II€peMEeHHBIX U
WHTETPaI»

Bapunant 1
1. Haiitw 9acTHBIE MPOU3BOIHBIE (DYHKITHN
z = z®sin (2z + 4y)
2. UccaenoBarb QYHKIUIO
2 =x% 4+ 2zy + 22 + 27 — Sy? + 14y

Ha JIOKAJbHDLIA 3KCTPEMYM.

3. HaliTu unTerpad

7223 + 11 x3/5d
NZ

X

METOAOM Pa3JIOZKCHHA.

4. Haiitn mHTETrpas
9
[
1+3z
MeTO/[OM 3aMeHbl IIepeMeHHOI.

5. Haittu unrerpas
2z — 3
[278
x2+2x—38
MEeTOIOM PA3JIOKEHHUS.

Konrponbuas pabora Ne 4 «/IuddepeHiiuaibable ypaBHeHUS U
pPAabI»

BapwnanT 1

1. Tlpu kakoMm a (pyHKIHST y = ¢ dBaAdeTCd penteHneM A depeHnnaIbHOr0 ypaBHe-
HneA

ylzz—y—xa
T
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2. Haiitu pemenne nuddepeHnuajsbHOro ypaBHeHHT

Y
y_ 1:2

VJIOBJIETBODSIONIee HAYAJIBLHOMY yeiaoBuio y(1) = —1.
3. Haittu obimee pemrenne anHeiHOTO 1uddHEpPEHINATILHOTO YPABHEHHS MIEPBOTO IO~
psiIKa,

y,:g_$_1
x

4. Haittu obmiee perenne JuHefiHOrO MuddEpPeHIIIAIBLHOIO yPaBHEHHST BTOPOrO I0-
PsLIKA,
y' — 4y — 5y = 2z + 1)e™®

5. Haiitu cymmy psaa
5.4kt 4 4.5k

o
k;l 32k—1

KonaTpoabHasa pabora Ne 5 «Ciy4aiiHbie cOOBITHS»

BapuanT 1
1. UrpasbHas KOCTh HOAOPACKIBACTC IBaK/Abl. HafiiuTe BEpOITHOCTD TOT'O, 9TO XOTsI
OBl OJIMH Pa3 MOSABUTCS TPH OUKA .

2. U3 20 6uneroB JoTepen YeThIpe BHIMIPHIIHBIX. Pasbirpann nars 6miero. Kakosa
BEPOSITHOCTh, YTO BBHIUIPAIU IBa !

3. Tpu crpenka TPOM3BOAAT IO OJHOMY BBICTPEJIY HO N, BEPOSTHOCTH MOTIaIaHU I
B KOTOPYIO PaBHBL: g TepBoro crpesnka — 0,6 ; mra sroporo — 0,7 ; s tperbero — 0,8.
HaiiTn BepodaTHOCTH OIHOTO TONAIAHHUS B IEJIb.

4. KaxoBa BepOATHOCTH ,9TO CAYYANHO BBIOPAHHOE IBY3HAYHOE YHCJIO JIETUTCA HA
TPH, €CJIH €ro CyMMa Hu(pP MEHbIIe TeCATH 7

5. B amuke geTnipe Ge/bIX, TPU YEPHBIX U IMECTh KpacHbX 1mapoB. Oaun 3a Apyrum
B3SJIH 4YeThIpe Tmapa . KakoBa BepOATHOCTb, UTO MepPBbIE JBa OEJbIX, TPETHH YepHBIH, a
HOCJIeTHUI KpacHDBIH 7

6. B smmuke geTbipe OesibIX, TPU YEPHBIX U IMEeCTh KPACHBIX MmapoB. OauH 32 Apyrum
B34JM YeThIpe Imapa . KakoBa BepogTHOCTb, YTO HMEPBbLIE JIBa OEJbIX, TPEeTUl YepHbIil, a
OCJAeIHUI KPacHbIH 7

KonaTpoabHas padora Ne 6 «CiydaiiHble BeJIMIUHBI »

Bapuant 1
1. B oduce nmars komubTepoB. BeposgTHOCTH TOr0, 9TO KayKIbIl U3 HUX B TeUYeHHE
rojga norpedyer pemonta, papua 0,2. HafiTu BeposdTHOCTH TOrO, 4TO B TE€UYEHHE TOJA HE
IpHAETCAS PEMOHTHPOBATH XOTS OBl /1BA KOMIBIOTEDA.
2. WrpanapHyio KOCTh OPOCH/IH JIBa pa3a. X - HamOOJbIIee U3 YICIa BEIIABIINX OYKOB.
Haiitu pacnpenenenne u MaTeMaTHdecKoe OXKHIaHHe CIydaliHoit BeJudunnl X.
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3. HenpepsiBHas caydaitnas BequndanHa X UMeeT MJIOTHOCTH PacipeaeeHusT

0 npu < —1,

a npu —1<z <2,
p(z) = 1/4 npu  2<z<4,

0 npu x>4.

Haiitu Besmunny a, Bepoaraocth P(X < 3) n maremarnueckoe oxxujganue X.

4. Macca 3epHa — HOpPMAJILHO paclpejie/éHnas caydaiinas BeJUYUHa C MaTeMaTH-
geckuM oxxunanuem 0,18 v u cpennum kpagparudeckum orkionenuem 0,05 r. Haiitu: a)
IIPOIIEHT CEeMsIH, Macca KOTOpbIX Gosbiie yeM 0,15 1. 6) BeJUYHHY MAacChl, KOTOPYIO He
MIPEB30HIET Macca CAydalHO B3SITOTO 3epHA ¢ BEPOATHOCTHIO (0,95,

5. bwuto nocaxkeno 500 nepesbes. HaiiTn BeposSTHOCTD TOTO, YTO YUCAO MPUKUBIITAXCS
JepeBbeB OouibIe 390, ecsit BEPOSITHOCTH TOTO, YTO OT/IEJIBHOE JIEPEBO MIPUKUBETCS, PaBHA
0,8.

Pacuérno-rpacdpnueckass pabora «IDJjJeMeHTbl MaTeMaTHUYeCKOi
CTATUCTUKU»
ZLTIH JAAHHOT'O MHTEPBAJIbHOTO BAPHUAITUOHHOT'O DA

z; |9-12112-15|15-18 | 18 -21 | 21-24 | 24-27 | 27-30 | 30 - 33
n; 2 4 8 10 17 7 5 4

1. ITocTpouTh rucTOrpaMMmy OTHOCHTETBHBIX YACTOT (SMIUPUYECKYIO IJIOTHOCTH Pac-
[peJIeJIeHNs ).

2. TocTpouTth 3MIUpPHUYECKy 0 (DYHKIHIO pacipeaeseHus.

3. Haiitu crarucruaeckoe cpenee (CTATHCTHYECKOE MATEMATHICCKOE OXKIIAHAE), CTa-
THCTUYECKYIO JUCIEePCUIO, UCIPABACHHYIO JHACIEPCHUIO.

4. C nomorpio kpurepus [upcona onpeaenTs 3HATUMOCTh THIIOTE3B 0 HOPMAJTBHOM
pacupeaeeHIH N3yJ9aeMoil CIydaifHoOll BeINYNHBI HA YPOBHE 3HAYMMOCTH O ITPOIEH-
TOB.

5. HaIU/ITI/I A0BepUTEJIbHbIE UHTEPBaJIbL JJd MaTEMaTUYCCKOTI'O O KHJaHUAd U AUCIIECPCUA
Ha YpPOBHE HAJIEZKHOCTH 95 IPOIEHTOB.

IIpumepHbIi NepedyeHb BONMPOCOB JJISA MOATOTOBKH K 3K3aMeHaM M 3a4éTy ¢
OLIEHKOU

Cemectp I
CucrtemMa JTMHEUHBIX YPaBHEHUH, PEIICHUE CUCTEMbI, SKBUBAJICHTHBIE CUCTEMBI.
Meton ['aycca pemieHusi CUCTEMBI JIMHEWHBIX YPABHEHUI
OnpenenuTeny BTOPOToO U TPETHETO MOPAAKA
Meton Kpamepa pelienusi CUCTEMbI IMHEHHBIX YPaBHEHU
CBoiicTBa onpenennuTens
CnoxxeHue MaTpul 1 YMHOKEHHUE MAaTPHULIbl HA YUCIIO

Al S
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7. IlpousBenenue maTpuil

8. EnuHunynHas marpuna u oOparHas marpuua. [Ipumep oTbickaHus.

9. KommiekcHble yuciia, UX CI0KEHUE, YMHOKEHHE, JEJICHUE

10.KommiekcHast II0CKOCTh ,TPUTOHOMETpUYECKas (hopMa KOMIUIEKCHOTO Yncia,
MOJYJIb U apTyMEHT KOMIIJIEKCHOTO YHCia

11.M3MeHeHre MOyIsl U apryMEHTa [IPU YMHOXKEHHUH, U3BJICUEHUE KOPHEH 13
KOMILUIEKCHBIX YHCEI

12.JlekapToBa cucTemMa KOOpJAUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE

13.PaccTosiHre MEXy TOUKaMH C U3BECTHBIMU KOOpAMHAaTaMH. [lenenue orpeska
B JJAHHOM OTHOILIEHUHU.

14.YpaBHeHMEe TMHNUN HA TUIOCKOCTH, YPAaBHEHUE OKPY)KHOCTH.

15.YpaBHeHus npsiMOi Ha MJIOCKOCTH.

16.Yron mexay npsMbIMH, YCIOBHS NapaJJIENbHOCTH U MEPIEHIUKYIIPHOCTH
PSIMBIX

17.BexTopsl , CII0KEHUE BEKTOPOB U YMHOKEHUE BEKTOPA HA YHUCIIO

18.KoopanHatsl BekTopa, ux cBoicTBa. CKaJIIpHOE MTPOU3BEIEHUE BEKTOPOB U €I0
cBoiicTBa. CKaJIIpHOE MPOU3BEIEHUE B KOOPANHATAX.

19.BexTopHOE IpOU3BEIEHUE U €T0 CBOMCTBAa. BEeKTOpHOE IpOM3BEICHUE B
KOOpJUHATaXx.

20.CMenanHO€e NPOU3BEIEHHE BEKTOPOB, CMEIIAHHOE TPOU3BEAEHUE B
KOOPJIHMHATAX

21.YpaBHEHHE NIOCKOCTH B IPOCTPAHCTBE, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH.

22 IlapameTpryecKUe U KAHOHUYECKUE YPABHEHHSI IPSAMOM B IPOCTPAHCTBE.

23.0npezaeneHne 1 KAHOHUYECKOE YPABHEHUE AILIUIICA.

24.0OmnpeneneHre ¥ KAHOHUYECKOE YPaBHEHUE TUTIEPOOITBI.

25.0mpeneneHne 1 KAHOHMYECKOE YpaBHEHHE MapalOoibl.

26.0npenenenne U cnocooOsl 3aaanus Gyukiuu. CinoxHas QyHKIUS UIn
KOMITO3UIUS (PYHKILIUH.

277.0OcHOBHBIE AJIEMEHTApHbIE PYHKLNHU, SJIEMEHTAPHBIE (PYHKIIUY.

28.IIpenen nociaen0BaTeIbHOCTH U €T0 CBOMCTBA. beCkOHEUHbIE 3HAUEHUS
npezena.

29.MOHOTOHHBIE NIOCJIE0BATENILHOCTH, BTOPOIl 3aMeuaTeNIbHbIN Mpees.

30.0pH0CTOpOHHHME TIpENEbl, Tpeaes QYHKIIHH.

31.CnoiicTBa npezena GyHKIUH U €r0 BIYUCICHHUE.

32.0mnpeneneHne U reOMETPUYECKHI CMBICIT IPOU3BOJHOM, YpaBHEHUE
KacaTeJbHOU

33.1IpousBoanas ¢pyHkIws, mudhepeHITMPOBaHUE U €T0 CBONCTBA

34. IuddepeHurpoBaHue CI0KHON (PYHKINHN , TPUMEPDI

35.1IpaBuno Jlonurans.

36.0OcHoBHBIE CBOMCTBA Tpaduka QPyHKIUH.

37.Y4acTku Bo3pacTaHus U yObIBaHUS (QYHKLMH U UX OTbICKaHUE. TOukH
IKCTPEMYMA, UX ONPEACIICHUE U OThICKaHHUE.

38.BeinykiiocTh M BOrHYTOCTh (pyHKIMU. Touku neperuda.

39. AcumnToTsl rpaduka GyHKIMH, X KIacCu(UKALNS U OTICKaHHE.
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Cemectp II

YacTtHble mpou3BoHbIC U NONHBIN Auddepeniuan. [Ipumepsr.

YacTHbIEe TPOU3BOAHBIE BBICIIMX MOPAIKOB. [IprmMepsl.

OkcTpemyM GYHKIHA IBYX nepeMeHHbIX. [Ipumepsr.

ITepBooOpa3Has u Heomnpenea€HHbIN nHTerpai. OnpeneneHus U IpuMepsl.

Tabnuua unTerpanos. BeiBog Gpopmyiibl HHTErpajia OT CTETEHH.

Meton paznoxenus. [Ipumepsr.

dopmyna 3aMeHa IEPEMEHHOM B HHTErpaje. 3aHeceHue noa Audgepennnal,

IIPUMEDBL.

8. ®opmyrna JMHEWMHOMN 3aMEHbI IEPEMEHHOU, MPUMEPHI.

9. SIBHas 3ameHa nepemeHHOU B uHTErpaie. [Ipumepsl.

10.MuaTerpupoBanue no yactsam. [Ipumepsi.

11.0Onpenenénnsiii uuTerpan. ['eomerpuyeckuii cMpici U onpeneneHue. IIpumepsr.

12.CgoiictBa onpeaenénHoro unterpana. ®opmyna Hetotona — JleitOuuma.
[Ipumepsr.

13.[IpumeHeHHs OnpeaeI€éHHOTO HHTErpaja K BBIYUCICHHUIO MO U 00bEMa.
[Ipumep.

14.nTerpan no 6€CKOHEYHOMY MPOMEKYTKY (HECOOCTBEHHBIM UHTETPaI).

15.Meton paznenenus nepeMeHHbIX. OOIIMiA HHTETpall U 0011Iee peleHue.
[Tpumep.

16.ludppepenunanbHoe ypaBHEHHE IEPBOTO NOPSIKA, pELICHUE, HaYaIbHOE
YCIIOBHE.

17.0npenenenue obuiero peuieHus st 1udpepeHanbHOro ypaBHEH!s! IEPBOTO
HopsLIKa.

18.JIuneitabie nuddepeHuanbHbIe ypaBHEHHS IEPBOTO Mopsiika. Meron
bepnymm. [Ipumep.

19.JIuneitnbie nuddepeHuanbHbe ypaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU
ko3 punrenTamu.

20.YucnoBou psig U €ro CyMMa, CBOMCTBA CXOISAILUXCS PAJIOB.

21.CBoiicTBa pSIA0OB C HEOTPHULIATEILHBIMY YJIEHAMU, IPU3HAKY CPABHEHMSI.

22.CreneHHbIe psi/ibl X CBOMCTBA, 00JIACTh U PAaUyC CXOJUMOCTH.

23.Pan Teinopa u onieHka ero ocrarka. CTeneHHble psAbl U1 SKCIIOHEHTSI,
CHUHYyCa U KOCHHYCA.

24. lupdepeHnrpoBaHre U HUHTETPUPOBAHKUE CTENICHHBIX PsAOB. Paznoxkenue

HaTypaJIbHOIO Joraprudma B CTENEHHOMN P,

Nk L=
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Cemectp 111

1. Craructrueckuii CMbICH BEPOATHOCTH. OTHOCUTEIBbHAS YACTOTA, CIIy4YallHOE
COOBbITHE, CITyYalHBINA HKCIIEPUMEHT, BEPOSATHOCTb.

2. Knaccuueckuit crioco0 mojcy€ra BEpOSTHOCTH, pABHOBEPOSTHBIE UCXO/IbI,

OaronpusiITHBE UCXO/IbI.

['eomeTpuueckre BEpOSITHOCTH.

VYhopsiioueHHbIE U HEYTIOPSIIOUEHHbIE HA0OPhI, pa3MEILEHUs, COYETaAHNUS,

NEPECTAaHOBKH, MPUHIUI MPOU3BEACHHUS, POPMYIIBI ISl UUCa pa3MEIIeHU,

MePECTaHOBOK,COYETAHU M.

JleficTBUS CO CilydaliHBIMU COOBITUSIMU M UX CBOMCTBA.

HeBo3moxHOE 1 TOCTOBEPHOE COOBITHS U UX CBOMCTRA.

HecoBmecTHbIe COOBITHS, CBONCTBA BEPOSITHOCTH U CICICTBUS U3 HUX.

YcnoBHasE BEPOATHOCTD, TEOPEMA ITPOU3BEACHUS BEPOATHOCTEM, HE3aBUCUMBIEC

COOBITHS U COOBITHSI HE3aBUCUMBIE B COBOKYITHOCTH.

9. Tlonnas rpynna coObITHi, (POpPMYITBI TOJIHON BEpOATHOCTHU U baiieca.

10.ITocnenoBarenbHble HE3aBUCUMBIE UCTIBITAHUS, (hOpMYIIbI bepHymu.

11.Cnyyaiinas BenuuuHa, e€ pacrpenesieHue u QyHKIUs pacipeieseHusl.

12.Pan pacnpeneneHus 1 MaTEMAaTUYECKOE OXKUAHUE JUCKPETHOM CITy4alHOM
BeNMYMHbI. OCHOBHOE CBOMCTBO Psifia paclpeieSICHHUS.

13.1110THOCTB pacupeneneHnss 1 MaTEMaTHYECKOE OKUIAHUE HEMTPEPBIBHOMN
CIIy4YaliHOM BEJIMYMHBI.

14.lucnepcusi, €€ BIYUCIECHUE JIJISl JUCKPETHBIX U HEMIPEPBIBHBIX CIITyYalHbIX
BEJINYMH.

15.CBolicTBa MaTEMaTHYECKOIO OXKUAAHUS U TUCIIEPCUN.

16.He3aBucumbie ciiyyallHbIE€ BEIMUYMHBI, CBOMCTBA MATEMAaTHUYE€CKOTO OXKUJIAHUS
Y IUCTHIEPCUN HE3ABUCUMBIX CIyYalHBIX BEJIMYKH.

1'7.buHOMHANBHOE pacHpenesIEHHE, €ro MapaMeTpbl, MaTEMaTUYECKOE OKUIAHUE
U JUCIIEPCUS.

18.1Toka3arenbHOE pacnpeiesIeHUe, €ro MapaMmeTpbl, MaTEMaTUYECKOE OXKUIAHUE
U JUCIIEPCHS.

19.HopmanbHO€E pacnpeiesieHne, €ro napamMeTpbl, MaTeMaTUYECKOE OKUIAHUE U
JUCIIEPCHSL.

20.BeposaTHOCTh MONaJaHusl HOPMAJIBHO paCIPEACIEHHON CIIy4YaliHON BEJIMYUHBI
B 3aJIaHHBIN WHTEpBaI, GpyHKws Jlamnaca, e€ cBOWCTBa, MPABUIIO TPEX CHUTM.

21.TlonsTre 0 TIEHTPAIBHON TIpeneNbLHOM Teopeme , popmyina Myaspa-Jlamnaca.

nal

© N
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6.2. Onucanue noka3arejeil 1 KpuTepueB KOHTPOJISI yCIIEeBA€MOCTH,
ONMUCAHUE IIKAJ OLeHUBAHUS

Kpurtepuu oneHUBaHus pe3yJIbTATOB 00y4eHUSA
Ta0auma 7

Ounenka Kputepuun onenuBanus

OLICHKY «OTJIMYHO» 3aCITy)KHBACT CTYJCHT, OCBOMBIINII 3HAHUS,
YMEHUS1, KOMIIETEHIIUU M TEOPETUYECKHUI MaTepual 6e3 mpooesoB;
BBITIOJIHMBIINI BCE 3a1aHUs, IPEAYCMOTPEHHBIC YIEOHBIM IJIAHOM
Ha BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTHUECKHE HABBIKH
po(heCCHOHATTLHOTO MPUMEHEHHUS OCBOCHHBIX 3HAHHIH
c(OPMHPOBAHBI.

Boicoknnii ypoBeHb «5»
(OTIIMYHO)

OLICHKY «XOPOIO» 3aCIIy’)KUBAET CTYIEHT, IPAKTUYECKH ITOJIHOCTBIO
OCBOMBIUINM 3HAHUS, YMEHHUI, KOMIIETEHIIUN U TEOPETUYECKUI
Marepuai, yueOHble 3aJaHHsI HE OLIEHEHbl MAKCUMAJIbHBIM YHCIIOM
6aJI0B, B OCHOBHOM C(OPMHPOBAJI MPAKTHUECKUE HABBIKH.

Cpennuii ypoBeHb «4»
(xoporo)

OIICHKY «Y1OBJIETBOPHUTEIbHO» 3aCITY)KHBACT CTYJICHT, YACTUIHO C
npoOeaMu OCBOUBIITNI 3HAHUS, YMEHHUS, KOMIIETCHIIUU 1
TEOPETHUCCKUI MaTepuall, MHOTHE YUeOHbIC 3a/laHusl OO0 HE
BBITIOJIHHJI, JIMOO OHM OIEHEHBI YNCIIOM 0ajlIoB OJM3KHM K
MUHHMaJIbHOMY, HEKOTOPBIE MPAKTHYECKNE HABBIKU HE
c(OPMHPOBAHBI.

[ToporoBblii ypoBeHb «3»
(Y1OBJIETBOPUTEIBHO)

OIICHKY  «HEYIOBJIETBOPUTEIBbHO» 3aCly)KHBae€T CTYICHT, He
OCBOMBILWH 3HAHUS, YMCHHs, KOMIICTCHIIMH W TCOPETUYCCKHH
Marepuall, yaeOHbIe 3aJaHUs] HE BBITIOJIHIII, IPAKTUYECKHE HABBIKH
He chopMUpOBaHBHI.

MuHUManbHbIA YPOBEHD
«2»
(HEYNOBIIETBOPUTENHHO)

7. YueOHO-MeTOoqMYeCKOEe 1 HHGPOPMALIMOHHOE 00ecTiedeHrue TUCHUILTHUHBI
7.1 OcHoBHas JuTEpaTypa

1.IIunaueB B.C. Beicmast MmatemaTtuka. — M.: Breiciras mkosta, 2000, 479c.

2.IlIunaues B.C. 3agaunuk o BeICIIEH MareMatuke. — M.: Beicmast mkosna, 2001,
304c.

3.Munopckuii B.I1. CoopHuk 3am1a4d 1o Bbiciielt Mmatematuke. — M.: duszmatiur,
2004, 336¢.

4.I'mypman B.E. Teopust BeposITHOCTE M MaTeMaTH4yecKas CTaTHUCTHUKA. — M.:
FOpaiit, 2010, 478c.

S.I'mypman B.E. PykoBOACTBO K pEIICHHIO 33Ja4 MO TEOPUH BEPOSTHOCTEU M
MateMaruueckou craructuke. — M.: FOpaiit, 2010, 403c.

7.2 JlonoJIHUTEJIbHAA JIUTEPaTypa

1. TuckynoB H.C. [IuddepenunansHoe U uaTerpanbHoe ucurcienus, T. 11,
M.: Uurerpan-IIpecc, 2005, 544c.

2. Knerenuk JI.B. COopHHMK 3amau Mo aHAIUTUYECKOW reoMerpuu. — M.:
[Mpodeccus, 2011 - MI'VIL
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3. bepman I'H. COopHuK 3a7ad mo Kypcy MaTeMaTH4YeCKOro aHaiauza. — M.:
Hayxka, 2002 - MI'VII.
4. Kpemep H.III. Teopust BepoSITHOCTE U MaremMaTH4yecKas CTaTUCTUKa. — M.:
FOHUTU, 2012, 550c.

7.3 HopMaTHBHbIE IPABOBbIE AKThI

7.4 MeTtoanuyeckue yKa3aHusi, PEKOMEHIALMHU U APyrue MaTepHaJIbl K
3aHATHAM

1. Cabmun A.W. DOneMeHTbl TEOpUH BEPOATHOCTEH. - M.: OI'bHY
«Pocungopmarporex», 2017.

2. 3onorapeBckas JI. WM. 3ananust mo Teopuu BepositHOcTel. — M.: U3a-Bo
MCXA, 2006.

3. Jémuna T.YO., Heuckamona E.B. — Maremaruka: Coopauk 3amad. — M.: U3n-
B0 PIAY — MCXA umenu K.A. Tumupszesa, 2013

8. Ilepeuensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEpHeT», HEOOXOAMMBIX IJIS OCBOCHHS U CHUIINHBI

1. http://www.edu.ru  (oTkpwITBIE ~ goctym) Poccuiickoe oOpa3oBaHue.
denepanbHbIA OPTAIL.

2. http://www.timacad.ru/ (OTKpBITBII JOCTYI) CAalT y4eOHOTO 3aBEACHMUS.

3. http://sablin3103.ru (OTKPBITHIA AOCTYI) CAWT COCTABUTENS JaHHOUW pabodeit
POTPaMMBI.

4. http://www.matmsuee.narod.ru (OTKpBITBIII JIOCTYI) - CaWT OTIEJICHUS
npupoaoo0ycTpoiicTBa Kadenpsl Beiciiei matematuku PIAY MCXA.

5. https://cocalc.com/ (OTKpBITBIM AOCTYI)- OecIjiaTHas, OTKpbITash CHUCTEMa
MaTeMaTHYeCKUX UHTEPAKTUBHBIX BHIYMCICHUN.

6. https://translate.yandex.ru/ (OTKpBITBIM AOCTYM) - CUCTEMA MEPEBOAA MEXKIY
Pa3HBIMU SI3bIKAMHU.

9. llepeyeHb NPOrpaMMHOIO odecnedeHrst 1 HHGOPMANMOHHBIX CIIPABOYHBIX
cucTemM

1. http://ru.wikipedia.org (OTKpbITHIN H0CTYyN) Bukuneaus
2. http://www.yandex.ru (OTKpBITBbIN qOCTYyI) SAHIEKC
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10. Onucanue MaTepuaaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM JI OCYIIECTBICHUS
00pa3oBaTeIbHOTO MPoIIecca MO TUCITUTIIINHE

Jlexuuu U MpakTUYECKUE 3aHATHS MPOBOJATCS B CTAHAAPTHO O00OPYIOBAHHBIX
ayIUTOPHUSX YHUBEPCUTETA.
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Tabmauua 7.

CBenenusi 00 00eCIe4eHHOCTH CIEeNUATM3UPOBAHHBIMY AYTUTOPUSAMHU,
KaOMHeTaMM, JJAa00PaATOPUAMU

EJ
HanmeHoBaHHe cniemuaJbHBIX
NOMeEIeHUH U MOMeleHni 1JIsl

€caMoOCTOSTEIbHOI padoThl (Ne yueOHOTo

Kopmyca, Ne ayturopnu)

OCHAIIEHHOCTDH CNEMUAILHBIX MOMEINEeHUN U
NMOMellleHNH VIS CAMOCTOATEIbHON padoThI**

1

2

yueOHas ayAMTOpUs 7S IPOBEACHUS
3aHATUH JEKIIMOHHOTO TUTIA, yueOHas
ayAUTOPHS JUIsl IPOBEICHUS 3aHATUI
CEeMHMHAPCKOTO THMA, y4eOHas ayquTopus
U1l TPYIIOBBIX M MHIMBHIyalbHbBIX
KOHCYNIbTallU, ydeOHast ayTuTOpus 1Jis
TEKYIEro KOHTPOJISI U IPOMEXKYTOUHOU
aTTeCTalluH, IIOMEILCHHUE IS
CaMOCTOSITeNIbHOU paboThI (26 yu.K.,
ayn.417)

Crostbl OTHOTYMOOBBIE 5 TIIT.

Crynbs 11 mr.

Crton yueHHYeCKH# ¢ JJaBKOM Ha MeTajuiokapkace 15
IT.

Jocka knaccHas (MenoBas) 1 mr.

yueOHast ayAuTOPHs IJIsl IIPOBEIACHUS
3aHSATHUN JEKIIMOHHOTO TUIIA, ydeOHast
ay[IUTOPHS TSI TPOBE/ICHUS 3aHITHN
CEMHUHAPCKOTO TUTIA, Y4eOHas ayAHuTOPHUS
IUTSL TPYITIOBBIX ¥ MHIMBH Ty aTbHBIX
KOHCY/IbTALUN, yueOHast ayTuTOpUs st
TEKYIIET0 KOHTPOJISI U TIPOMEKYTOIHOM
arTecTaluu, TOMEIICHHE IS
CaMOCTOSTENIbHOU paboThI (28 y4.K.,
ayn.133)

[Tapter 32 .
Crynbs 1 wr.
Hocka menosas 1 mr.

yaeOHas ayTuTOPHS ISl TIPOBEICHUS
3aHSATHI CEMUHAPCKOTO TUIIA, ydeOHast
ayIUTOPHUS JIJISl TPYTMIIOBBIX U
WHIVUBUAYAIBHBIX KOHCYIbTAINM, yueOHas
ayIUTOPHUS JIJIS1 TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTalNK, TOMEIICHUE
JUTSI CAMOCTOSTEILHOM padoThl (12 yu.k.,
ayn.114)

CroJt y4eHHUECKHUH ¢ JJaBKOW Ha MeTajutokapkace 16
IT.
Hocka nHacrennas 3-3neMeHTHas (MenoBas) 1 mT.

yueOHast ayAuTOPHS ISl IIPOBEIACHUS
3aHSATHUN JEKIIMOHHOTO TUIIA, ydeOHast
ay[IUTOPHS TSI IPOBEICHUS 3aHITUN
CEMHUHAPCKOTO TUTIA, Y4eOHas ayAHuTOPHUS
IUTSL TPYITIOBBIX ¥ MHIMBH Iy aTbHBIX
KOHCYJIbTALIUN, yueOHast ayTuTOPUS s
TEKYIIET0 KOHTPOJISI U TIPOMEXKYTOIHOM
arTecTaluu, TOMEIICHHUE IS
caMmocTosTeNbHON paboTsl (12 y4u.K.,
ayn.220)

Cron yYeHHYECKHIl Ha METAJTOKapKace ¢ MOACTOIbEM
30 .

Cxkambs Ha MeTajutokapkace 30 1miT.

Jlocka HacTeHHas 3-37eMeHTHas (MenoBas) 1 mT.

[lenTpansHas HayyHas OMOIMOTEKAa UMEHU
H. N. XKene3znosa

YuTanbHbIN 3411
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11. MeTonu4yeckue peKOMeHAAIMHU CTYI€HTAM 10 0CBOEHHMIO TMCHUTIMHBI

JUisi  yCHEemHOro OCBOCHHUS JUCUMUILIMHBI HEO0OXOIMMO CHCTeMaThudecKoe
MOCEUIEHUE JIEKIIMI U MPaKTUYECKUX 3aHSTHM, BBIMOJHEHUE TEKYIIMX JAOMAIIHUX
3amanuii. B ciywyae mpormycka JieKIuu (WM MPAaKTUYECKOTO 3aHSTHS) HEO0OXOIUMO
03HAKOMHUTBCS C 3THUM MaTrepuajoM CaMOCTOSITEIbHO U B ClIy4ae BO3HUKHOBEHUS
BOMPOCOB 00PaTUTHCS K MPETOIaBaTeNio0 32 KOHCYAbTAIMEH, COTIACHO PACIIHUCAHUIO
€€ MPOBEJCHUS.

12. MeTonnyeckue peKOMeHAAUMHU NPENoJABATE/IsIM 10 OPraHU3auuu 00yYeHN s
10 IUCHUILTHHE

[Ipu mpemomaBaHuM Kypca HEOOXOAWMO OPHUEHTHUPOBATHCS Ha COBPEMEHHbBIE
oOpa3oBaresbHbIE TEXHOJOTHH. AyIUTOpPHAs U CAaMOCTOSTENbHAs PabOThl JOJKHBI
ObITh HAampaBl€Hbl Ha YDIYOJEHHE M paCHIMpEHUE TOIYYCHHBIX 3HaHHUM, Ha
3aKperuieHre TPUOOPETEHHBIX HABBIKOB U MPUMEHEHHE (POPMUPYEMbIX KOMIIETEHIIH.
Kpome Toro, pexoMeHIyeTcsi HMCHOJIb30BaTh IU(PPEpPEHIIMPOBAHHOE OOy4YeHUE M
aKTUBHBIE METOJbl MPOBEPKU 3HAHUU TPHU MPOBEACHUM KOHTPOJBHBIX PaboOT. ITO
JOCTUTAETCS] TYyTeM OpraHu3allid WHIUBUIYAIbHOM CaMOCTOSITENbHOW pPabOThI
CTYAEHTOB.

[Ipn mpoBeneHWH MPOMEKYTOUHOM AarTecTallMd Ba)XHO YYECThb BCE BHbI
pa®oT, OLIEHUTh YPOBEHb 3HAHUIl CTYIEHTOB IO BCEM pasenaM Yy4eOHOI
JUCLUTIIUHBL.

[IpuMepHBbIi TEpeUeHb YK3aMEHAMOHHBIX BOIPOCOB JOKEH JOBOAUTHCS 10
CTY[ICHTOB B Hauaje M3y4eHUs TUCHUIUIMHBL. [Ipn HEoOXOMUMOCTH OH MOXET OBITh
YTOUHEH HE IMO3JHEE, YEM 3a Mecsl] JO0 Hadyajla dK3aMEHAlMOHHOW ceccuu. Ha ero
OCHOBE COCTAaBJISIOTCS HK3aMEHALMOHHBIE OWIIETBHI, YTBEPKIAAEMbIE 3aBEIYIOIIUM

kadenpoii.

IIporpammy paspadoras:

Cabnun Anekcanap MBanoBuy,

KaHauaar q)HBHKO-MaTCMaTI/I‘{CCKI/IX HayK

>
pro;umcn,
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PELEH3UA
Ha padouyio nporpammy aucuumniaudbl 51.5.05 «Bbpicmias mareMaTnka»
OITIOII BO no nanpasaenuro 20.03.01 — «Texnocdepnasi 6e30nmacHoCTb»,
HANPAaBJIEHHOCTh «3alIUTAa B Ype3BbIYANHBIX CHTYaAlUSAX>»
(kBanu$ukanus BBITYCKHUKA — 0aKaJaBp)

Jlazapenko Jleonumom MuxaiinmoBuueMm, pgoneHtoM Kadenpelr ¢usukun DPIBOY BO
«Poccuiickuii rocynapcrBeHHbli arpapHbiii yHuBepcurer — MCXA umenu K.A. TummupsizeBa»,
KaHIuAaToM (PU3MKO-MaTeMaTHyecKuX HayK (Jajiee MO TEKCTy PEIEH3EHT), MPOBEAeHa peleH3Us
paboueii mporpamMmsbl TucHUInH «Bricmas maremaruka» OITOIT BO no nampasnenuto 20.03.01 —
«TexHnocdepHass 0€30MaCHOCTb», HAMpPABIEHHOCTh «3alUTa B YPE3BBIYAMHBIX CUTYAIUIX»
(OakamaBpuar) paspaboranHoii B ®PI'BOY BO «Poccuiickuii rocynapCTBEeHHBIH arpapHbIi
yauBepcuteT — MCXA umenu K. A. TumupszeBa», Ha kadeape BhICIICH MaTeMaTUKH (pa3paboTInK
— Cabnmun Anekcannp VBaHOBHY, IOLEHT Kadeapbl BBICIIEH MaTeMaTHKH, KaHIUAAT (U3IUKO-
MaTeMaTHYE€CKUX HAYK)

PaccMoTpeB npeacTaBieHHbIE HA PELIEH3UIO MaTepUabl, PELIEH3EHT IPUILEN K CISAYIOLIIUM
BBIBOJIAM:

1. [IpenpsiBnenHas pabouas mporpamMma JUCHMIUIMHBI «Bpicimias maremaruka» (manee 1o
tekcty Ilporpamma) coomsemcmeyem tpeboBanusasm PI'OC BO mo wampasnenwmio 20.03.01 —
«Texnocgepnas 6e3onacHOCTb». [IporpaMma codeparcum Bce OCHOBHBIE pa3/ieibl, coomeemcmayem
TpeOOBaHUSAM K HOPMaTUBHO-METOANYECKUM JOKYMEHTaM.

2. llpencrapnennass B IIporpamMmme aKTyaJbHOCTh Y4YeOHOW IHCHMIUIMHBI B paMKax
peamuzanuu OIIOIT BO wue nodnesicum commenuro — AUCIMIUIAHA OTHOCHTCS K 0a30BOM 4acTu
yuebHoro nukia — b1.

3. IlpencraBnennusie B [Iporpamme mesm TUCHHUIUIMHBI coomgemcmayrom TpedoBanusiM OI'OC
BO nanpasnenus 20.03.01 — «TexnocdepHast 6€30macHOCTb».

4. B coorBercTtBUM ¢ IIporpammoni 3a mHCHUIUIMHONW «BpIciias maremaTuka» 3akperieHo 4
kommnereHnuu. Jlucuuminaa «Beicias maremaruka» W TpeacTaBieHHas lIporpamma cnocobna
peanu306amy UX B OObSIBIEHHBIX TPEOOBAHUSIX.

5. PesyabTarbl 00ydeHMsi, mpencTaBieHHble B [Iporpamme B Kareropusix 3HaTh, YMETb,
BIAQETh coomeemcmeyiom crenupuke W COAEPKAHUIO TUCLUIUIMHBI U QeMOHCHpPUpYom
803MOHCHOCHb TIONYYEHHUS 3asIBJICHHBIX PE3YJIbTaTOB.

6. O0mas Tpyno€MKOCTh NTUCIMIUIMHBI «Bpiciias maremarnka» coctaBisier 14 3ad. em. (504
yaca).

7. Undopmaius o0 B3aUMOCBSI3M H3Y4aeMbIX JUCHUIUIMH W BOMPOCAaM HCKJIIOUEHUS
OyOnupoBaHUsl B COACP)KAHUU AUCLUIUIUH coomeemcmeyen INeHCTBUTENBHOCTU. JlMCIUIIINHA
«Bricmiast Mmatemaruka» B3auMocBs3ana ¢ Apyrumu guctuminaamMu OITOIT BO u YuebHoro miaHa
no HampasieHuto 20.03.01 — «TexnocdepHas 6€30MaCHOCTb» U BO3MOXHOCTH IAYOJIMpPOBaHUS B
cofiepaHUK OTCYTCTBYeT. JIMCUUIUIMHA HE MpeaycCMaTprUBaeT HAIMYUE CTIEUaIbHBIX TPeOOBaHUN
K BXOJAHBIM 3HAaHUAM, YMEHUSIM U KOMIETCHIUSM CTYIEHTA, XOTS MOXET SBISTHCS
MpeIUIeCTBYIOUIe Jig CHeUUalNbHBIX, B TOM 4HciIe MNpodecCHOHANbHBIX AUCLMILINH,
MCIIONB3YIONINX 3HAHUS B 00JIACTH MaTeMaTUKH B IPO(EeCCHOHAILHON AesITeNpHOCTH OakanaBpa 1o
JAHHOMY HaIlpaBJICHUIO TOJTOTOBKH.

8. IIpencrasieHHast IIporpamma Ipeanoaraet HCII0JIb30BaHUE COBPEMEHHBIX
0o0pa30BaTeNbHBIX TEXHOJIOTUM, MCIIONb3yeMble MpPU peaju3alud Ppa3IuvHbIX BUJOB YyueOHOMU
pabotbl. @opMbI 00pa30BaTENBHBIX TEXHOJIOTHI coomeemcmeyiom crieliuprKe TUCIUTUTHHBL.

9. Buapl, conepkanue U TpyAOEMKOCTb CAMOCTOSITENIbHOM pabOThI CTY/IEHTOB, MIPE/ICTABICHHbBIE
B I[Iporpamme, coomeemcmeyiom TpeOGOBaHHUSIM K TOATOTOBKE BBITYCKHHKOB, CONEPXKAIIUMCS BO
droc BO HarpaBJICHUS 20.03.01 - «Texnochepnas 0€30MacHOCTh».




10. IlpencraBnennsie U onucanublie B [Iporpamme GopMel mekyuieti ONICHKN 3HaHUHN ( pereHue
3aja4, KOHTpOJbHas paboTa), COOTBETCTBYIOT CHEHU(UKE AUCUUIUIMHBI M TpeOOBaHUAM K
BBIITYCKHHUKAM.

11. ®opma mpoOMEKYTOUHOTO KOHTPOJIS 3HAHHWM CTYAEHTOB, MpeaycMoTrpeHHas [Iporpammoi,
ocymiecTBisieTcss B Qgopme dk3ameHa (cemecTpbl 1,2) u 3adu€ra ¢ oneHkoil (cemectp 3), 4TO
coomeemcmeyem CTaTyCcy TUCHUIUIMHBI, KaK JUCIHUIUIMHBI 0a30BOM YacTu ydyeOHOro nukia — bl
®I'OC BO nampasnenus 20.03.01 — «TexnocdepHast 6€30macHOCT».

12. ®opmbl OIICHKM 3HAHUWH, MpeacTaBieHHbIe B [Iporpamme, coomeemcmeyrom crnenuduke
JTUCIUIUTAHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YuebGHo-MeTonnuecKoe oOecreueHne TUCIUIUIMHBI PEACTaBICHO: OCHOBHOM JIUTEpaTypoin
— 5 wucroyHukoB (0a30BBI y4yeOHUK), JOMOIHUTENBHOM JUTeparypoii — 4 HauMMEHOBaHUS,
HNuTtepueT-pecypchl — 6 UCTOUYHUKOB U coomeemcmeyem TpedboBanusiMm ®I'OC BO wnamparneHus
20.03.01 — «TexnochepHas 6€30MaCHOCTh.

14. MarepuanbHO-TEXHUYECKOE OOecreueHue IUCHUIUIMHBL coomeemcmeyem crenudpuke
TUCHUIUIMHBL ~ «Bbicmias  maremaruka» ©  00€CIEYMBACT  HWCIOJIB30BAaHHUE COBPEMEHHBIX
00pa30BaTeNbHbBIX, B TOM YHCIIE HHTEPAKTUBHBIX METO0B O0yUYEHHUSI.

15. Meronuueckue  peKOMEHJAMKW  CTyAEHTaM W METOJIMYECKHE  PEKOMEHIAIUu
MIPENoAaBaTeNsIM 0 OpraHu3aluyd OOy4YeHHUs MO TUCHUIUIMHE JAIOT MPEACTaBIeHHE O crenuduke
o0y4eHwUs 1Mo AUCHUIIINHE «BhICIIas MaTeMaTuka.

OBIIME BbIBO/JbI

Ha ocHOBaHMM NpPOBEJCHHON pELIEH3MHM MOYKHO CJieNaTh 3aKJIIOYEHUE, 4YTO XapakrTep,
CTPYKTypa H cojliepxaHue padoyeil mporpamMmbl AUCHUIUIMHEI «Bricmas maremaruka» OITOIT BO
mo 20.03.01 — «TexHocdepHas 0e30MaCHOCTH», HAMPABICHHOCTh «3allUTa B YPE3BBIYAWHBIX
cuTyanusix» (KBaqu(UKalMs BBIIYCKHUKAa — OakaiaBp), pa3paboTaHHas JAOLEHTOM Kadeapsl
BBICIIICHT MaTeMaTWKH, KaHAuAaToM QU3UKO-MaTeMarndeckux Hayk, Cabmuaeim  A. U,
cootBercTByeT TpeboBanmsiM @I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM SKOHOMUKH, PhIHKA Tpyaa U
MO3BOJIMT IPU €€ pean3aliy yCIIEIHO 00ecednTh (JOPMUPOBAHHUE 3aIBICHHBIX KOMIIETEHINH.

Penenszent: Jlazapenko JI.M., pouent kadenper ¢uzukun DPI'BOY BO «Poccuiickuii
rocynapcTBeHHbIH arpapHbiii yHuBepcuteT — MCXA nmenu K.A. TumupszeBa», kKanauaar GU3uKo-
MareMaTu4ecKuX HayK

Penensent: Jlasapenko JLM., K. §.-M. H., IOLEHT %1—
[u'J"."J. yitHa CTENCHE, YHCHOS Jmay HE | i THIG Y
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