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1. lleap 1 337294 AUCHHUILIHHBI

eab ocBOeHMS AUCHUTITUHBI:

OBJIaJICHNE METOJaMH MaTEeMaTHYECKOTO TTO3HAHUS U METOJOJIOTHEH PabOThI ¢
MaTeMaTHYECKUMU OOBEKTAaMHU B KOHTCKCTE WX TMPUMEHEHUS IS pelIeHUs
npodeCCUOHAIbHO-OPUEHTUPOBAHHBIX ~ 3a7ady B oOnactu  TexHocdepHOoU
0€30MaCHOCTH.

Ilepeyenb KoMIeTeHUMH, (DOPMHUPYEMBIX B IIpoIecce N3yYeHHsl AUCHUIIIMHBI

Komnerenuuu Conep:xanue
YK-1 Crnioco0eH oCyIIeCTBIATh MOUCK, KpUTHUECKHUI aHallu3 U CUHTE3 HHPOPMAIIUH,
IIPUMCHATH CUCTEMHBIHN noaxon AJjid pCICHU MOCTABJICHHLIX 3a4a4.
OIIK-1 Crnoco0eH y4yuThIBaTh COBPEMEHHBIE TCHICHIIUN PA3BUTHS TEXHUKH U

TEXHOJIOTUH B 00JIACTH TEXHOC(PEPHOU O€30MaCHOCTH, U3MEPUTEITHHOM

Y BBIYUCIIUTENIIHOW TEXHUKH, MH(OPMALMOHHBIX TEXHOJOTMH MpHU pELIeHUU
TUIOBBIX 3aJlad B 00JacTH NpodecCHOHAIbHON NesSTeNIbHOCTH, CBA3aHHOM C
3alIUTOM OKpY»Karoliel cpesibl U odecriedeHneM 0e30MacHOCTH YeI0BeKa.

3agaum JTUCHHUILINHBI:

— dbopMupOBaHHE HABHIKOB, CBS3aHHBIX CO CIIOCOOHOCTBHIO ITPUMEHCHMS
CHUCTEMHOTO TOAXO0/a JJIS PEIICHUs MOCTAaBIICHHBIX 3a71a4 B 00JIACTH TEXHOC(HEPHOM
0€e30IMacHOCTH;

— OBJIQJICHUE METOJaMHU IIOMCKA, KPUTHYCCKOIO aHajln3a M CHHTe3a
nHpopManuu U1 pPeIIeHUs MOCTABICHHBIX 3a7ad B o0jacTu TexHochepHou Oe3-
OITACHOCTH;

— dbopMHUpOBaHUE yYMEHUH, CBS3aHHBIX CO CIOCOOHOCTHIO MPUMEHEHUS
(dhyHIaMEHTAJIBHBIX MTOHSATHUHA, METOJIOB, (DOPMYII M TEOPEM BBICIIICH MaTEMaTUKH TIPU
pEIIeHNH TUIIOBBIX 3a7a4 B 00J1acTH MPOoheCCHOHAIBHOM JIeATeIbHOCTH, CBSI3aHHOU
C 3aIUTON OKpYKaIOIIeH cpeibl U oOecrieueHrneM 0e30MacHOCTH YellIoBeKa, ¢ OJTHO-
BPEMEHHBIM HCIIOJb30BAHUEM BBIYMCIMTEIIPHOM TEXHUKH W WH(OOPMAIIMOHHBIX TEX-
HOJIOTHUIA.

2. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs] M CUMILINHBI,
COOTHECEHHBIX C IJIAHMPYEMbIMH Pe3yJ1bTATAMH 0CBOEHUSI 00pa30BaTeJIbHOI
NpOrpaMmbl

IInanupyemblie pe3yJbTaTbl 00y4eHHs 110

HHI[I/IKaTopr JOCTHUKCHUA KOMIIETCHIIUN
AUCIHHUIIJINHE

Tun 3aga4n npogecCHOHATLHOM 1eATEJbHOCTH: OPraHN3allHOHHO-YIIPABICHYECKUH

3HaeT npuHIHUIEI cOopa, oTOopa u 00600meHus | 3HaeT
UH(pOPMAIH, METOIMKN CUCTEMHOI'O MOJX0JA | OCHOBHBIE ITOHATHS BBICIIEH MaT€MAaTHKH,

JUTSL pelIeHust TPo(heCCHOHAIBHBIX 3a/1ad. METOAbl MAaTEMAaTUYECKOrO aHajih3a MU OCHOBEI
VK-1.1 CHUCTEMHOTO MOAX04a I pelieHus
MOCTABJICHHBIX 33]1a4 B 00JIACTH TEXHOCHEPHOI
0e30MacHOCTH.
YMmeer

HCIIOJIB30BATh METOJbI MATEMAaTHYICCKOT'O
aHajim3a, aHaJIMTUYECKOM reoMeTpuu,




NuaukaTopbl 10CTHKEHU KOMIIETEeHIIHH

IInanupyemblie pe3yjbTaThbl 00y4eHHS 110
AUCHHUILINHE

JTMHEHHOU anreOpbl, TeoOpuH (QyHKIHUN
KOMITJIEKCHOTO ITEPEMEHHOT0,
mudQepeHInaIbHbIX ypaBHEHUNA, TEOPUU
BEPOATHOCTEH M MAaTEMAaTHYECKOW CTaTHCTHKH,
NPUMEHSITh METOIUKY CUCTEMHOTO MOAX0/1a
JUIsL perieHnst Tpo(eCCHOHATIBHBIX 3a/1a4.

YMeeT aHammM3upoBaTh U
CHCTEMaTH3UPOBaTh PAa3HOPOIHBIE TAHHBIC,
olleHNBaTh 3P PEKTUBHOCTH MPOLICAYP aHATN3a
npoOJieM 1 IPUHATHS PEeLICHUI B
poeCCHOHAIBHOM JeSITeTbHOCTH.
YK-1.2

3Haer

MCTOAbI aHaJIM3a PAa3HOPOAHBIX JAHHBIX

VYmeer

OCYILECTBIIATH OLEHKY Y(PPEKTUBHOCTH
MIPOIIETyp aHa3a MPOOJIeM U TPUHATHUS
pelneHui B IpoecCUOHAIBLHOMN IeATEIbHOCTH

Brnaneer HaBbIKaMU HayYHOTO MTOWCKA U
NPaKTU4YECKON paboThl ¢ HH)OPMAITMOHHBIMH
WCTOYHUKAMM; METOAAMU MTPUHATHS PEIICHUN

VK-1.3

3Haer

TEXHOJIOTHIO paboThl ¢ HHPOPMAITHOHHBIMHU
MCTOYHUKAMHU

VYmeer

MIPOBOJIMTH OUCK HaydyHOU HH(MOpMAIIUU

3HaeT coBpeMeHHbIe HH(OPMaLlMOHHbBIE
TEXHOJIOTUHU U IIPOTrPaMMHBIE CPEACTBA, B TOM
YHCJIE OTEYECTBEHHOIO IIPOU3BOJCTBA, IS
peleHus 3a1a4 npodeccuoHaabHON
NEeATEIBHOCTH.
OIIK-1.1

3Haer

MaTeMaTHYeCKUl anmapar AJis pa3padoTKu
MaTeMaTH4eCKUX MoJiesel mpodeccuoHanbHO-
OpPUEHTUPOBAHHBIX 33124 U MIPUHIIUIIBI KX
MTOCTPOCHMS

Ymeer

MIPUMEHATH COBPEMEHHbIE HH()OPMALIMOHHbBIE
TEXHOJIOTUU U TTPOTPaMMHBIE CPEJCTBA IJIs
pa3paboTKu KOMIBIOTEPHBIX MOJENEH
podecCHOHAIBHO-OPUEHTUPOBAHHBIX 3314

YMmeeT BRIOUpATh COBPEMEHHBIC CPEICTBA
obecrieueHus MoXkapHO 6€30MacHOCTH
00OBEKTOB U OIOBEIICHHS JTFOJICH, B TOM YHCIIC
OTEYEeCTBCHHOTO MPOW3BOJICTBA, JIJISI PEIIICHHUS
3a7a4 MPO(HEeCCUOHATBHOM EATETHHOCTH.
OIIK-1.2

3Haer

MaTeMaTUICCKUEC OCHOBBI COBPEMCHHBIX
TEHJCHLUI Pa3BUTUS TEXHUKH U TEXHOJIOTUI
JUISL peleHHs 3a/1a4 IpodecCHoHaTBHOM
JIeSTEIILHOCTH.

VYmeer

OCYILECTBIATH OOOCHOBAHHBINH BEIOOP
ONTUMAJIBHBIX MaTEMATUYCCKHUX MECTOIOB ITPpH
pELICHUH TUIOBBIX 3a/1a4 B
podeCcCHOHATBLHON IeITeTLHOCTH.

BJIa,Z[eeT HaBbIKaMU IMTPUMCHCHU
COBPEMEHHBIX CPEJICTB HHIMBUIYAIbHON U
KOJJIEKTUBHOM 3alIUThI, B TOM 4YHUCJIC
OTEYECTBEHHOTO TPOU3BOJICTBA, IPH PEIICHUN
3a/1a4 Ipo(heCCUOHABHOM JIeATEIHHOCTH.
OIIK-1.3

3Haer

KOHLICTIUIO (DyH/IMPOBAaHUS MAaTEeMaTHUYECKUX
AJIEMEHTOB IPHU PEIICHUH 3a7a4
podeccuOHAIBHOMN IeATeNbHOCTH

VYmeer

MNPUMCHATH METOAbI MATECMATUYCCKOI'O
MOICIUPOBAHHA ITPU BOSBHUKHOBCHHHU np06neM,
CBSI3aHHBIX C 3aIllUTOMN Opr)KaIOH_ICﬁ Cpeabl U
obecrieueHreM 0€30IIaCHOCTH Y€JIOBEKA

3. MecTo IMCHUIJIMHBI B CTPYKTYPe OCHOBHOM NPodecCHOHAIbHOM
0o0pa3oBaTe/ILHOI MPOrpaMMBbl




JlucruruinHa OTHOCUTCS K 00s3aTeNTbHON YacTH OCHOBHOM MpoheCcCHOHATBHOM
o0pa3oBarebHOM ITporpaMMbl OakajaBpuara 1o HampapieHuio noarotoBku 20.03.01
Texnocdepnas 6e3omacHOCTh, mpoduis «lloxapHas 6€30MacCHOCTDY.

4. CTpyKTYypa M coleprkaHue TUCHHUILIMHBI
OO0mass TpyIOE€MKOCTh  JAUCIUTLIIAHBI

288 Jacos.

COCTaBIACT & 3aUETHBIX CJIMHMII,

4.1. PacnipenesieHue TPYI0eMKOCTH Y4eOHOM IUCHMILIMHBI 110 BHAAM padoT

1o cemMecTpam 4 popmMam 00y4eHH s
JJIS 04HOM opMBbI 00yUeHUs

Buna yueOHoii padboTsl TpynoemkocTh
3.e 4acel 1o cemMecTpam
1 2
O0mast Tpy10€eMKOCTb TUCHHMILUIUHBI 110 288 144 144
y4eOHOMY IJIAHY
KonTakTHas paboTa, B TOM 4uCie 130 56 74
AyIuTOpHBIE 3aHATUSA 126 54 72
Jlexrmm (JI) 46 20 26
[Tpaxtnueckue 3austus (I13) 54 26 28
Jlaboparopusie pabotsl (JI3) 26 8 18
KoHcynpranmm nepes 3Kk3aMeHOM 4 2 2
CamocrositeabHas padora (CPC) 86 52 34
B TOM YHCJIE:
KypcoBas padota (IpOoeKT)
3auer
OK3aMeH 72 36 36
JJ151 32049HOH (DOpMBI 00YUEHUSA
Buj yue6Hoii padoTnbl TpynoemkocTh
3.e 4yacel o Kypcam
1
OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 110 3 288 288
y4eOHOMY ILIAHY
KonraktHas paboTa, B TOM 4HcClie 26 26
AyIuTOpHbBIE 3aHATHUSA 26 26
Jlexmmm (JI) 8 8
[TpakTrueckue 3anstus (I13) 12 12
Jlaboparopusie pabotsl (JI3) 4 4
KoHcynpranmm nepesa 3K3aMeHOM 2 2
Camocrositeabnas padora (CPC) 253 253
B TOM YHCJIE:
KypcoBas paboTa (IIpOoeKT)
3auer
OKk3ameH 9 9




4.2. TemaTuyecKuii IJIAaH, CTPYKTYPHPOBAHHBIN M0 TeMaM (pa3jaesiaMm) ¢
YKa3aHUeM OTBEJACHHOI0 HA HMX KOJUYECTBA aKaJleMHUYeCKUX YaCOB U BUI0B

y4eOHBIX 3aHATHI

NJ1s1 04HOM opMBbI 00yUeHH s

Koaun4yecrBo yacoB

10 BUIaM 3aHATHH | E
g o ) § L | =2
N g Z .| Z 55|
- HaumenoBaHue Tem z S |2E|28 | E|E| 5.
m AR IHE
2 | 2 |25/ 25 |&|%®| ¢
A - el BN
= =
1 | Marpuisl u ONpeneauTenu, UX IpuIoKeHHs 22 4 4 4 10
2 | Bekropnas anrebpa 12 2 2 8
3 | DyieMeHThl aHATUTUYECKOW FEOMETPUHU 14 4 2 8
4 | KomnuiekcHble yucna 18 4 4 2 8
5 | Teopust npeAesioB U €€ NPUIIOKEHUS 14 2 4 8
6 | IIpousBonubie u nuddepeHmans 26 4 12 10
Koncyabranus 2 2
IK3aMeH 36 36
Hroro 3a 1 cemectp 144 20 26 8 2 (36|52
7 | OCHOBHBIE IOHATHS UHTEIPAIBLHOTO 12 4 4 4
MCUHCJICHHUSI
8 | UwncnoBsle U YHKIIMOHATIHHBIE PSIJIBI 8 2 2 4
9 | Audbdepenunansubie ypaBaenus (1Y) u ux 16 4 3 4
CUCTEMBI
10 | KomOunaropuka 8 2 2 4
11 | Ciyyaiinble cOOBITHS 12 4 4 4
12 | CiydaiiHble BEJIMYMHbI 16 4 6 2 4
13 | OCHOBBI MaT€MaTUYECKON CTAaTUCTUKHU 12 2 6 4
14 | KoppensiiMoHHO-pErpeCCUOHHBII aHAIN3 10 2 4 4
15 | OcHOBBI TEOpUHU CTATUCTUYECKUX PELICHUN 12 2 2 6 2
Koncyabranus 2 2
JK3aMeH 36 36
Hroro 3a 2 cemectp 144 26 28 18 2 |36 34
HToro no qucuuniauHe 288 46 54 26 4 |72| 86




1JI51 32049HOH (POpPMBI 00yUEHUSA

Koau4yecTrBo 4yacoB

10 BUJIaM 3aHATHH | E
g o ) § L | =R
S Z_| 2 3|8
Ne HaumeHnoBaHue Tem z S |2E|28 | E|E| 5.
ILIL = = | E| S E SR
[N & = =R < =R (2] =] 3
2| £|EE[EE | 5|9 ¢
g ) Lg 4 2z 8
= =
1 | Marpuiis! u OnpeneanuTenu, UX IpUIoKeHHs 32 2 30
2 | Bekrophas anrebpa 20 2 18
3 | DyieMeHThl aHAIMTUYECKOW FEOMETPUU 20 20
4 | KoMIuieKkcHble yncia 20 20
5 | Teopust npeAesioB U €€ NPUII0KEHUS 18 2 16
6 |IIpousBonusie u auddepeHnais 24 2 22
7 | OCHOBHBIE MOHATHS HHTETPATHLHOTO 2 ) 20
VCUHCJICHHUSI
8 | YucnoBwie 1 PyHKIIMOHAIBHBIE PSIIBI 18 2 16
9 | Auddepenumansusie ypaaenus (1Y) u ux 2 ) 20
CUCTEMBI
10 | KomOuHaTtopuka 10 10
11 | Cnyyaiinbie cCOOBITHS 16 2 14
12 | CnyyaiiHble BEJTMYMHBI 16 2 14
13 | OcHOBbI MaTeMaTU4YECKON CTATUCTUKU 12 2 10
14 | KoppessiimoHHO-perpecCUOHHBIN aHAJIN3 10 2 8
15 | OCHOBBI TEOPHM CTATUCTUUECKUX PEIICHUI 17 2 15
Koncyabranus 2 2
IK3aMeH 9 9
HToro mo aucuuInInHe 288 8 10 4 2 | 9 |253

Meroasl pemienus CIIAY: I'aycca, Kpamepa.
JlaGoparopnass  pabGora. /[leiicTBus

4.3. Temaruuecknii IJIaH JJIsl 00Yy4AIOIMXCS:

04HOI1 GopMbI 00yUeHUA

Paznen 1. DiieMeHTHI JIMHEHO ajre0pbl 1 AHAJINTHYECKO reOMeTpHH

Tema 1. MaTpuubl U onpeaeJIuTe M, UX MPUI0KEHUS
Jleknus. Matpuiibl ¥ ONpeACIUTENIN: OCHOBHBIE TOHATUA U BUABL. Onepaiuu
Haja Marpunamu. Berauciienue onpenenureneit. CJIAY: 0CHOBHbIE IOHATHS U BUJIBI.

C

MarpuiaMu n

onpeaenurenei. Penenre cucteM TMHENHBIX anreOpanyeckux ypaBHEHHM.
IIpakTnyeckoe 3ansitue. VccienqoBaHue CUCTEM JMHEHHBIX aireOpandecKkux

ypaBHeHI/Iﬁ Ha COBMCCTHOCTS.

«OnemeHTsl THuHeHoH anreOps» (PTP).

BBIYHCJICHHUC

Brinonnenne pacyeTHo-rpaduueckoil  paboTh




CamocrosiTesibHAasA padora. PemieHue cucteM JIHHEHHBIX anreOpanyecKux
YpaBHEHUN MAaTPUYHBIM METOAOM. BrimonmHeHne pacueTHO-rpadudeckoil padboThI
«OnemenTsl TuHEHON anreOpsy (PI'P). Hamucanue pedeparos.

PexoMenayemasi iureparypa:

OCHOBHas [1];

JonoiHuTeNbHas [1].

Tema 2. BekTopHas anreopa

Jleknus. Bexropsl: OCHOBHBIE MOHATHUS U BUIBI. [lelicTBus ¢ Bektopamu. Cka-
JSIPHOE, BEKTOPHOE U CMEILIAHHOE MPOU3BEAECHUS BEKTOPOB.

Jlaboparopnas pabdora. [IpousBeneHuss BEKTOPOB U UX IPUMEHEHUE.

CamocrosiTesbHas padora. [IpuMeHeHre BEKTOPHOTO U CMEIIAHHOTO MPOU3-
BEJICHUM JIJIs BRIYMCIICHUS TUIomanei u oobemoB. Hanmucanue pedeparos.

Pexomenayemasi aureparypa:

ocHOBHas [1];

JTOonoHUTENbHas [1].

Tema 3. Di1eMeHTHI AHAJIUTHYECKON reOMeTPUH

Jleknus. I[Ipsmasg Ha TUIIOCKOCTH: OCHOBHBIE BHUJIBI YPABHEHHM, B3aUMHOE
pacroyio)KeHUE MpPSMbIX, PACCTOSHUE OT TOYKM A0 mnpsMoM. Ilnockocte: obmiee
YpaBHEHHE, B3aMMHOE pacIoliokeHue Iuiockocted. Ilpsimas B mpocTpaHCTBeE:
KaHOHUYECKOE YPAaBHEHHUE, B3AMMHOE PACHOJIOKEHUE MPSMBIX, PACCTOSIHUE OT TOUKHU
1o npsamoi. Kpussie Broporo nopsiaka. [loBepxHoCTH BTOPOro MOPsIIKA.

IIpakTuyeckoe 3aHsaTHe. llocTpoeHME KPUBBIX M IOBEPXHOCTEU BTOPOTO
nopsiika. Beimonnenne pacueTHo-Tpaduueckoit paboThl « ANMEMEHTHI aHATUTHIECKON
reometrpun» (PT'P).

CamocrositesibHass padora. PemeHue 3agad o OpsIMBIX Ha IUIOCKOCTH U B
npoctpancTBe. Pa3paborka Tabmuubl «Knaccudukanus KpUBBIX M MOBEPXHOCTEU
BTOPOTO TMOpsiAKa». BeINoMHEeHne pacyeTHO-rpapuueckoil padoThl  «IIEMEHTHI
ananutuyeckor reometpun» (PI'P). Hanucanue pedeparos.

Pexomennyemasi iureparypa:

OCHOBHai [1];

JorojHuTenbHas [1].

Pasznen 2. OcHoBBbI TeOpuM PyHKIUI KOMILIEKCHOTO IIEPEeMEHHOT0

Tema 4. KomniiekcHble Yncjiaa

Jleknus. KoMmIIekCHBIC 4YHCIIa: OCHOBHBIC IIOHSATHS, pPa3dudHbIe (POpPMBI
KOMIUIEKCHOTO yncia. Onepanuu HaJl KOMIUJIEKCHBIMUA YHCIIAMH.

IIpakTuveckoe 3ausitue. [[eiiCTBHS HaJl KOMIUIEKCHBIMHU YHCJIaMH.

Jladboparopnas padora. KommiekcHbie yncia u ux npuiioxxenus B MathCad.

CamocrositesbHasi padora. Teopuss PyHKIMNA KOMIUIEKCHOTO TMEPEMEHHOTO.
Hamnucanue pedeparos.

Pexomennyemas iureparypa:

OCHOBHas [2];



JonoTHUTeNbHas [1].
Pasznen 3. BBeaenune B MaTeMaTHUeCKHil aHAJIN3

Tema 5. Teopusi npeaesioB U ee MPUTOKESHUS

Jlekums. Ilonstus teopun (yHKUMHA OAHOW M MHOTHMX NEPEMEHHBIX, HX
rpaduku. [Ipenen QyHKIMU OAHON MEPEMEHHOM U €€ HENPEPHIBHOCTh. ACUMIITOTHI
(GYHKIMU OJTHOM MepeMEeHHOM.

IIpakTuyeckoe 3ausiTue. [Ipriioxenne Teopun npeaesos.

CamocrosiTesibHass paGora. PazpaboTka cucTeMaTU3UpyrOmiel TaOIUIlbI
«OcHoBHbIE 3neMeHTapHble (yHKIMM U ux rpadukm». IlocTpoeHue >CKU30B
rpadukoB pyuknuii. Hancanue pedeparos.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nonojHuTeNnbHas [1].

Pasznea 4. Ilnddepenunanbaoe ucuuciaeHue GyHkuuii

Tema 6. IIpousBoanbie u 1 PepeHnmaIbI

Jlekums. [Tonstust npon3BoaHON GYHKIMU OJHOW MEPEMEHHON U HECKOJIbKUX
nepeMeHHbIX. [IpaBuna nuddepennupoBanus. IlpousBognsie u auddepeHmanb
BBICIIIMX IIOPSIKOB.

IIpakTnyeckoe 3aHsTHe. BrbrynciieHne Mpou3BOIHBIX U AU depeHInaIoB
bynkui. MccnenoBanue (QyHKIMI ¢ MOMOIIBI0 MPOU3BOMHBIX. Perenue 3agayd mo
teme: «KomrnekcHbie uncna. JuddepeHnuanbHoe HCUUCTCHHE.

CamocrosiTesibHasA padora. HaxoxneHue nmpon3BOAHBIX OOpAaTHBIX (PYHKITHIA
ofgHON mepeMeHHOW. HaxoxaeHue mNpou3BOAHBIX (QYHKIHUNA OJHON MEpPeMEHHOM,
3aJlaHHBIX MapamMeTpuueckd. HaxoxeHrne 0e3yCclIOBHOTO M YCJIOBHOIO IKCTpPEMYyMa
(GyHKUMHA JBYX T€peMEHHBbIX. BbInonHeHue pacueTHo-rpaduyueckoll  padoTh
«Onepatopsl nuddepennmpoBanus» (PI'P). Hanucanue pedeparos.

Pexomennyemasi iureparypa:

ocHoBHai [1, 2];

JorojHuTenbHas [1].

Pazgen 5. UnTerpajibHoe ucumnciaeHue (PyHKIMH

Tema 7. OcHOBHBIC NOHATHA MHTEIPAJTBHOI0 HCYUCICHUS

Jlekuus. [lepBooOpa3Has u HEONPEACICHHBIN HHTErPal: OCHOBHBIC TIOHSITHS U
cBoiicTBa. Meronbl  uHTerpupoBaHus. OmnpeneneHHbld  HMHTErpajl.  MeTtoasl
BBIUMCIICHUS  ONpEAENeHHbIX  uHTerpanoB. @Popmyna  Herotona-Jleitbuuma.
HecoOcTBeHHbIN nHTETpal.

IIpakTyeckoe 3aHsATHe. BBIYMCIEHUE HEONPEACIEHHBIX HWHTErPAJIOB.
Brinmonnenue pacuetHo-rpaduueckoit padotsl «Onepatopsl unTerpupoanus» (PI'P).
Bolunciienne onpeneaeHHbIX HHTErpajioB.



CamocrosiTesibHass pabora. Tabnuma wunTerpasnioB. llpumeHeHnue wmerona
HEIOCPEICTBEHHOIO MHTErpUpOBaHUs. BpluncieHne HECOOCTBEHHBIX HMHTETPAJOB.
[IpunoxxeHue ONpeneseHHOr0 MHTErpajga K PEelIeHUI0 MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/a4. BeinonaHenue pacuetHo-rpaguyeckoil padbotel «OnepaTopbl HHTETPUPOBAHMS
(PI'P). Hantucanue pedeparos.

Pexomennayemasi iureparypa:

OCHOBHai [1];

JonoHuTeNbHas [1].

Pa3nea 6. Paabl

Tema 8. UncsioBble 1 (PYHKIUOHAJIbHBIE PSAAbI

Jleknus. YucnoBble psiabl: OCHOBHBIE IOHATHUA M IPU3HAKK CXOIUMOCTH.
OYHKIMOHAIBHBIE PSI/Ibl: OCHOBHBIE IMOHATHSA U HAX0KJIEHUE 00JaCTH CXOJUMOCTH.

IIpakTHyeckoe 3ansATHE. [[puMEeHEHNE TEOPUU PSLIOB.

CamocrositesibHass ~ paGora.  Pazpaborka  tabmuusl  «Pasnoxenue
alieMeHTapHbIX QyHKUMii B pan Teinopa». Hanucanue pedeparos.

Pexomenayemas iureparypa:

OCHOBHai [2];

JonosHuTeNbHas [1].

Paznen 7. OcnoBbl Teopuu nuddepeHunaIbHbIX YPABHEHHU

Tema 9. luddepennunanbubie ypaBHeHus (1Y) n ux cucremsl

Jlexknusn. /{uddepennnanpasie ypaBHeHus. 3amaada Komm. OCHOBHBIE METOJIBI
penieHus: OOBIKHOBEHHBIX MU (hepeHIInanbHbIX YPaBHEHUH.

IIpakTuyeckoe 3ansaTHe. Perienne OOBIKHOBEHHBIX U (EpPEHINMATBHBIX
ypaBHeHMI. Peliennie OOBIKHOBEHHBIX AU((DEpEeHINANTbHBIX YpPaBHEHUM BBICHINX
nopsiakoB. Pemenue cuctem nuddepeHinanbHbIX YpaBHEHUI.

CamocrositesibHast padora. Pemenue 3amaum Ko 11 OOBIKHOBEHHBIX
muddepeHmanbHbpIX ypaBHEHUN niepBoro mnopsiaka. Pemenue 3amaun Kommum anis
OOBIKHOBEHHBIX Jud@epeHIInaIbHbIX YpaBHEHUN BTOpOro mnopsaka. [Ipunoxenue
cucteM auddepeHnaIbHbIX YpaBHEHUN K PEIICHUI0 MPAKTHUKO-OPUEHTUPOBAHHBIX
3anad. Hanucanue pedeparos.

Pexomenayemasi aureparypa:

OCHOBHas [2];

JonoTHUTeNbHas [1].

Pasnen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOnnaTopuka
Jlekumsa. OcHoBHbIE TOHATHS  KOMOMHaropuku. Ilpuembl  pernieHus
KOMOMHATOPHBIX 3a7a4.
IIpakTnyeckoe 3ansitue. KomOMHATOPHBIE 33]1a4M U METOJIbI UX PEILICHUS.



CamocrosiTesibHasi padora. Pemenne xoMOMHATOpHBIX 3amad. Hammcanue
pedeparos.

PexoMenayemas iureparypa:

OCHOBHai [2];

JOTIOJTHUTENbHAsA [2, 3].

Tema 11. CiyuaiiHbie COOBITHS

Jleknussi. OcCHOBHBIE TOHATUS Teopuu BeposaTHocTed. llomxomsl K
OTIPEICICHUIO BEPOSTHOCTU CIy4ailHOro coObITusA. Onepanuu Haja COOBITHUSMHU.
Teopembl CIIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEN. DOpMyra NOJIHON BEPOSITHOCTH U
dbopmyna baiieca.

IIpakTnyeckoe 3aHsitue. BoluncieHne BEPOSTHOCTH CIIyYallHBIX COOBITHH.
Brimonnnenne pacuetHo-rpaduueckoir  pabotel «Teopust BepositHocTei» (PI'P).
Cxema bepnymin.

CamocrositesbHas padora. [IpunoxkeHne TeOpur BEPOATHOCTEN CIy4anlHBIX
COOBITUII B  MPAKTUKO-OPUEHTUPOBAHHBIX 3ajJayax. BBINOJHEHWE pacyeTHO-
rpaduueckoii padbotsl «Teopus BepostHoctein» (PI'P). Hanucanue pedeparos.

Pexomennyemasi iureparypa:

OCHOBHai [2];

JIOTOJIHUTEeNbHA [2, 3].

Tema 12. Ciry4aiiHble BeJTMUMHBI

Jleknusa. [lonsatue ciyyallHOW BeIWYUHBI. 3aKOH pacupeneseHus. YuciaoBsie
XapAaKTEPUCTUKU JUCKPETHBIX M HENPEPHIBHBIX CIyYalWHBIX BEJIUYUH. 3aKOHBI
pacripefieieHus JUCKPETHBIX W HENPEPBIBHBIX CIIydyalHbIX BenuuyuH. [loHsATHe
HOpManibHOro  pacmpenenenus.  KpuBag  l'aycca.  BuusiHnme — mapameTrposB
pacnpeneiieHus Ha BU1 KpuBou [aycca.

I[IpakTuyeckoe 3aHATHe. JIUCKpETHBIC CIydYailHbIE BEJIMYUHBI W UX
pacripenenenue. HempepwiBHbIE ciiydaiiHble BeauduHbl. [IpoBepounas paborta 1o
teme «lIpunoxeHrne HHTErpaaIbHOro UCUUCIICHUS. Teopus BEpOSITHOCTEN.

JlaGoparopnas padora. CiydailHble BEJIMYUHBI.

CamocrositesibHast paGora. Bunbl pacnpenenenuid. 3akoH Ilyaccona.
Brimonnnenne pacuetHo-rpadguyeckoir padotel «Teopusi BepositHocTei» (PI'P).
Harmmcanue pedeparos.

Pexomenayemasi iureparypa:

OCHOBHas [2];

JOTONHUTENbHAS [2, 3].

Pa3nen 9. MaremMarnueckas CTATHCTHKA
Tema 13. OCHOBBI MATEMATHYECKOU CTATUCTUKH

Jlekuus. [ToHATHS U METOABI MAaTeMaTUYECKOW CTAaTUCTUKU. BepoATHOCTHBIE
aHAJIOTU CTAaTUCTUYECKUX ITOHITUN.



Jlaboparopnasi pabGora. Psabl pacnpenenceHusi. BbluncieHHe TOYEUHBIX U
MHTEPBAJIbHBIX OIIEHOK.

CamocrosiTesibHass padora. Bunbi m crmocoObl oTOOpa B BBIOOPOYHYIO
COBOKYITHOCTb. PacueT CBOJIHBIX XapaKTepUCTUK BLIOOpPKHU. BbIMoNHEHHE pacyeTHO-
rpaduyeckoit  pabotrel «Marematuueckass craructukay (PI'P). Hamucanue
pedeparos.

Pexomennyemas iureparypa:

OCHOBHai [2];

JIOTOJIHUTEeNbHA [2, 3].

Tema 14. KoppeisinnOHHO-perpecCHOHHbIN aHAJIN3

Jlekuusi. IIoHATHME CTAaTUCTUYECKOM WM KOPPENSLUMOHHOM CBA3U. JIMHEWHBIN
k03 HHUITUEHT Koppesauun. PerpeccuoHHbIe MOJIETH.

Jlaboparopnass pabGora. IIpuMeHeHue KOPPEIALHUOHHO-PETPECCUOHHOTO
aHanm3a.

CamocrositesibHass padora. [IpuiokeHne KOppessiiMOHHO-PETPECCHOHHOIO
aHajgu3a B MPAKTHUKO-OPUEHTUPOBAHHBIX  3ajadax. BBINOJIHEHUWE pacyeTHO-
rpaduyeckoir  pabotrel «Marematuueckass craructukay (PI'P). Hanucanwue
pedeparos.

Pexomennyemas iureparypa:

OCHOBHas [2];

JIOTIOJIHUTENbHAS [2, 3].

Tema 15. OcHOBBI TEOPUM CTATHCTHYECKHUX PelICHU I

Jlekuus. OCHOBHBIE TOHSATUS TEOPUU IMPOBEPKU CTATUCTUUYECKHUX THUIIOTE3.
OCHOBHBIE 3TaIlbl IPOBEPKH TUITOTE3BI.

IIpakTnuyeckoe 3anaTHe. CraTHCTUYECKas IMPOBEPKA MapaMETPUUYECKUX
runore3.  BelllonHeHWe — pacueTHo-rpadguueckoir  pabotel  «Maremaruueckas
cratuctuka» (PTP).

Jlaboparopnasi padora. IIpoBepka THIIOTE3BI O 3aKOHE pPaCHpPENEIICHHUS.
IIprmeHeHune Teoprun CTaTUCTUYECKUX PEILICHUN.

CamocrositesbHas padora. [Ipunoxkenue Teopun CTaTUCTUYECKUX PELIEHUN
B NPAKTUKO-OPUEHTUPOBAHHBIX 3ajadyax. BeIMojgHeHUEe pacyeTHO-rpaduuecKon
pabotsl «Matematudeckas ctatuctukay (PI'P). Hanmncanue pedeparos.

Pexomenayemasi aureparypa:

OCHOBHas [2];

JIOTIOJTHUTENbHAs [2, 3].

3209HOH ()OpMBI 00yUEeHUS
Pasznen 1. DiieMeHThI JIMHEHOMN aJre0pbl H AHAJIMTHYECKON reOMeTPpHH
Tema 1. MaTpuubl ¥ onpeaeIuTe/ I, UX NPUI0KEHHU S

Jlekumus. ManI/IIIBI H OIIpPCACIINTCIIN: OCHOBHBLIC ITIOHATHA 1 BUJBIL. Onepam/m
HaJl MaTpUuaMu. Breruucnenue OHpeHCHHTCHCfI. CJIAY: ocHOBHBIC TIOHSATHS U BUEBI.



Merons! pemienust CJIAY: INaycca, Kpamepa.

CamocrositesibHast pabora. [leiicTBUS C MaTpuuaMu U BBIYUCIICHUE
onpenenureneit. O6parHas marpuia. PemieHue cucteM TUHEHHBIX aaredpandecKux
ypaBHEHUH. PerieHne cUCTEM JHMHEHHBIX alreOpandyecKkux ypaBHEHHMM MaTpUYHBIM
METOJOM. BpInosHeHne pacueTHO-rpaduueckoil paboThl «DJIEMEHThl JIMHEHMHOU
anreOpsl U aHanuTuyeckor reomerpun» (PI'P). Hanucanue pedeparos.

Pexomennyemas iureparypa:

OCHOBHai [1];

JorojHuTenbHas [1].

Tema 2. BekTopHas ajaredpa

IIpakTuyeckoe 3ansaTHe. [IpousBeneHuss BEKTOPOB M HX IIPUMEHEHHE.
Brimonnnenne pacuetHo-rpadudeckoil paboThl «IIEMEHThl JTUHEHHOW anreOpsl u
aHanutudeckot reomerpun» (PI'P).

CamocrosiTesibHAs padoTa. BeKTopbl: OCHOBHBIE MOHATHS U BUJbI. JlelicTBuUs
¢ Bekropamu. CKaJISIpHOE, BEKTOPHOE M CMEIIAHHOE MPOM3BEACHUS BEKTOPOB. [Ipu-
MEHEHHUE BEKTOPHOIO M CMEIIAHHOTO MPOMU3BEACHHUMN NI BBIYUCICHUS TUIOIAJCH U
o0bemMOB. BpinonHenne pacueTHO-rpadpuyeckoil padboThl «IJIEMEHThl JHMHEHHOU
anreOpsl 1 aHanuTudecko reomerpun» (PI'P). Hanucanue pedeparos.

Pexomennyemas iureparypa:

OCHOBHas [1];

JorojHuTenbHas [1].

Tema 3. D1eMeHTHI AHAJIUTHYECKOI TeOMeTPpHH

CamocrositesibHast padGora. I[lpsiMass Ha IUIOCKOCTH: OCHOBHBIE BHJbI
YpaBHEHUI, B3aUMHOE PACMOJOKEHHE MPSIMBIX, PACCTOSHUE OT TOYKH JO MHPSIMOIl.
[InockocTh: oOIee ypaBHEHHE, B3aMMHOE DPACIONIOKEHHUE IockocTed. [Ipsmas B
MIPOCTPAHCTBE: KAHOHUYECKOE YpPABHEHUE, B3aHMMHOE pACIOJIOKEHHUE MPSAMBIX,
paccTosiHue OT TOYKM 110 npsiMmoi. Kpusble Broporo nopsiaka. [loBepxHocTr BTOpOro
nopsizika. IlocTpoeHne KpuBbIX U MOBEPXHOCTEN BTOpPOro nopsiaka. Pemenue 3a1a4d o
NpSAMBIX HAa IUIOCKOCTM M B MPOCTPAHCTBE. BbINojHEHHE pacyeTHO-rpaduueckon
paboThl «DNEMEHTHl JIMHEWMHOW anreOpbl W aHamuTuuecko reometrpumn» (PI'P).
Hanucanue pedeparos.

Pexomennyemas iureparypa:

ocHOBHas [1];

JonoHUTeNbHas [1].

Paznen 2. OcHOBBI TeOpHH (PYHKIUIT KOMILIEKCHOTO IEePEeMEHHOT0

Tema 4. KommiekcHble Ynciaa
CamocrositesibHass padora. KoMIulekCHbIE YHCIA: OCHOBHBIC TMOHSITHS,
paznuuHbie POpMBI KOMIUIEKCHOTO uunciia. Onepaiu HaJl KOMIUIEKCHBIMU YHCIIaAMHU.
Teopust pyHKIIMI KOMILIEKCHOTO iepeMenHoro. Hanucanue pedeparos.
Pexomennyemas iureparypa:
OCHOBHas [2];



JonoTHUTeNbHas [1].
Pasznen 3. BBeaenune B MaTeMaTHUeCKHil aHAJIN3

Tema 5. Teopust mpeaesioB U ee NPUIOKESHUS

Jlekums. Ilonstus teopun (yHKUMHA OAHOW M MHOTHMX NEPEMEHHBIX, HX
rpaduku. [Ipenen QyHKIMU OAHON MEPEMEHHOM U €€ HENPEPHIBHOCTh. ACUMIITOTHI
(yHKIIMM OJTHOM TIEPEMEHHOM.

CamocrositesibHass padora. [lpunoxkenue Teopuu mpenenoB. Paszpaborka
cuctemMarusupymome tabnauipl  «OCHOBHBIE JlIEeMEHTAapHble (YHKIMA M HX
rpadukmy. [loctpoenue scku3oB rpadukoB ¢pyHkiui. Hanucanue pedeparos.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nonojHuTeNbHas [1].

Pasznen 4. ludgdepenuuanbHoe ucHUCIeHUE PYyHKIUH

Tema 6. IIpousBoaubie u nuddepeHunab

IIpakTnyeckoe 3aHsTHe. BbrunciieHne Mpou3BOAHBIX U AU(GdepeHInaIoB
¢bynkumii. WccnenoBanue ¢GyHKIME € TOMOIIBIO MPOU3BOJAHBIX. BblnonHeHUe
pacdyeTHO-rpaduueCcKOM paboThI «Omneparopsl muddepeHITIupOoBaHUS u
uHTerpuposanus» (PI'P).

CamocrositesibHass padora. IloHaTtus mnpou3BoAHONW (YHKIIMKA  OTHOM
MEePEeMEHHON UM  HECKOJIIbKMX TMepeMeHHbIX. [lpaBuna nuddepeHnupoBanus.
[TpousBonubie U auddepeHnrans BRICIIAX MOPSAKOB. HaxoxaeHrne mpou3BOIHBIX
oOpartHbIX (QyHKIHI OmHOW mepeMeHHOW. HaxokaeHue NpOou3BOAHBIX (YHKITUI
OHOM NEepeMEHHOW, 3aJaHHBIX MapaMeTpuuecku. HaxoxkneHue Oe3yCIIOBHOTO U
YCIOBHOIO 3KCTpeMyMa (YHKIMI JBYyX NEpPEeMEHHBIX. BbINONHEHHE pacyeTHO-
rpaduueckoii padotsl «Oneparops! AuddepeHunpoBanus U uHTerpuposanus» (PI'P).
Hamnucanue pedeparos.

Pexomennyemasi iureparypa:

ocHoBHai [1, 2];

JorojHuTenbHas [1].

Pazgen 5. UnTerpajibHoe ucumnciaeHue (PyHKIMH

Tema 7. OcHOBHBIE IOHATHA MHTEIPAJIBHOIO HCYUCICHHUSA

IIpakTuyeckoe 3aHsATHEe. DBplUMCICHHE HEONPENEIIEHHBIX HHTErPAJIOB.
Brruncnenne onpeneneHHbIx HHTETPaJoB.

CamocrositesibHass padora. [lepBooOpa3Has M HEOINpPEAEIEHHbI HHTErpa:
OCHOBHBIE TOHATUS M CBOWCTBAa. Mertoasl uHTErpupoBanus. OnpenereHHbIN
MHTErpan. MeToapl BBIYMCIEHUS ONpeaeieHHbIX nmHTerpanoB. Popmyna HeroTona-
Jleitonuma. HecoOctBennslii uHterpai. IlpunoxkeHue omnpeneieHHOro MHTerpaia K
PELICHHUIO MPAKTUKO-OPUEHTUPOBAHHBIX 33/a4. BolnoiHeHne pacueTHO-rpaduyeckoit



pabotel «Omneparopsl auddepentiupoBanus u uarerpuposanus» (PT'P). Hamucanue
pedeparos.

Pexomennyemas Jureparypa:

OCHOBHai [1];

JonoHUTENbHAs [1].

Pasznen 6. Paabl

Tema 8. UnciioBbie 1 PYHKIIMOHAJIbHBIE PSABI

JlaGoparopnas padora. [I[pumeHeHue Teopun psiioB.

CamocrosiTesbHas padora. YUcioBbI€ psi/ibl: OCHOBHBIE IOHATUS U IPU3HAKU
cxonquMocTu. DyHKIMOHATIBHBIE PS/Ibl: OCHOBHBIC TOHATHUS W HAXOXKIACHUE 00JIacCTH
cxomquMocTu. Pa3zpaborka Tabmuibsl «PasnokeHre SJIeMEHTapHbIX (PYHKIMH B psi
Tenopa». BrinosineHue pacdeTHO-TpaduIeCKOi paboThI «Omnepatopsl
nuddepenurpoBanus u uHTerpupoBanusk» (PI'P). Hanucanue pedepatos.

PexoMenayemasi iureparypa:

OCHOBHai [2];

JonoHuTeNbHas [1].

Pasnen 7. OcHoBbl Teopuu aud¢epeHunaIbHbIX yPABHEHHU

Tema 9. Iudpepenuuanbubie ypaBHeHus (1Y) u ux cucremsl

IIpakTnueckoe 3aHsitue. PemieHue OOBIKHOBEHHBIX JH(DQepeHIInaTbHBIX
ypaBHeHUH. Pemenne OOBIKHOBEHHBIX Iu(p(EepeHINATbHBIX YPAaBHEHUH BBICHIMX
nopsiikoB. Pemenne cucrem nudpepeHnraibHbIX ypaBHEHUN.

CamocrosiTesibHasa padora. J(udpdepennmanpupie ypaBaenus. 3agada Korm.
OCHOBHBIE METONbI pEIIeHHUs OOBIKHOBEHHBIX Ju(p(epeHIINaTbHBIX YpaBHEHUN
Pemenue 3amaun Komm 111 OOBIKHOBEHHBIX JU(DPEpEeHLHATBHBIX YpaBHEHUN
nepBoro nopsiaka. Pemenue 3anaun Komm 1151 0ObIKHOBEHHBIX AU(depeHIuaIbHbIX
YpaBHEHUH BTOPOro MoOpsaka. BeimonHeHwe pacueTHO-rpaduyeckoil  padoThI
«Omneparopel  auddepenupoBanuss u  uHterpupoanus» (PI'P). Hamucanwue
pedeparos.

Pexomennyemas iureparypa:

OCHOBHas [2];

JonoHUTeNbHas [1].

Pa3znea 8. Teopusi BeposiTHOCTEH

Tema 10. KomOnnaTopuka
CamocrositesibHass padora. OCHOBHbIE MOHATUS KOMOMHATOpUKH. [Ipuemsl
peleHrs KoMOuHaTopHbIX 3a/1a4. Hanucanue pedeparos.
Pexomennyemas iureparypa:
OCHOBHai [2];
JIOTIOJTHUTENbHAsA [2, 3].



Tema 11. Ciryuaiinbie coObITHSA

Jlekumusi. OCHOBHBIE TIOHATHS Teopuu BepositHocTei. I[logxomwsl K
OTIPENIETICHUIO BEPOSITHOCTH CIydyallHOro coObiTuA. Omepanuu HaJ COOBITHUSMHU.
TeopeMsbl CIIOKEHUS U YMHOKEHHS BEPOATHOCTEN. DOpMyIia TOIIHOW BEPOSATHOCTH U
dhopmyna baiieca.

CamocrosiTesibHas padora. BerunciieHre BEpOSITHOCTH CIIyYalHBIX COOBITHIA.
Cxema bepnymnu. IlpunoxeHue TEOpUM BEpPOSTHOCTEH CIydalHBIX COOBITUH B
PAKTUKO-OPUEHTUPOBAHHBIX 3ajjauax. BoelloiHeHne pacueTHO-rpadudyeckoil paboThl
«Teopust BeposiTHOocTEe U Maremarudeckas craructuka» (PI'P). Hammcanue
pedeparos.

Pexomenayemasi aureparypa:

OCHOBHai [2];

JIOTIOJTHUTENbHAs [2, 3].

Tema 12. CiryyaiiHble BeJTMYHHbI

IIpakTuyeckoe 3aHsATHE. JIMCKpETHBIE CIydYaliHbIE BEJIMYMHBI W UX
pactipenenenue. HenpepoiBHble ciiydaiinble BeauuuHbl. [IpoBepounas paborta 1o
teme «lIpunoxenue HHTErpaabHOro UCUUCIIEHUs. Teopus BEpOSITHOCTEN.

CamocrositesibHass padora. I[loHsTue ciydailHOW BeJIWYHMHBL. YHCIIOBBIE
XapAKTEPUCTUKU JUCKPETHBIX M HENPEPBIBHBIX CIyYalHbIX BEJIWYUH. 3aKOHBI
pacrpefenieHus: JUCKPETHBIX W HENPEPBIBHBIX CIIy4YalHbIX BeluW4yuH. [loHsATHE
HOpMaJIbHOTO  pacnpeneneHuss. KpuBas  T'aycca.  BuusiHue — mapaMmeTpoB
pacripeneneHuss Ha BUJ KpuBod l'aycca. Buawl pacnpenenenuii. 3akon Ilyaccona.
Brimonnenne  pacyetHo-rpaduueckor  pabotel  «Teopus  BeposTHOCTEH U
MareMatudeckas craructukay (PI'P). Hanucanme pedeparos.

Pexomenayemasi aureparypa:

OCHOBHas [2];

JIOTIOJTHUTENbHA [2, 3].

Pa3nen 9. MaremMarnueckas CTATHCTHKA

Tema 13. OCHOBBI MATEMATHYECKON CTATUCTUKHU

Jleknus. IloHaTHsS W MeTOABl MarTeMaTUYE€CKOM CTAaTUCTUKHU.  Psgbl
pacripeneneHus. BeluncieHne TOUeUHbIX 1 HHTEPBAIbHBIX OLIEHOK.

CamocrosiTesibHass padora. Bunbl u crnocoObl oTOOpa B BBIOOPOUYHYIO
COBOKYITHOCTb. Pacder CBOIHBIX XapaKTePUCTUK BHIOOpPKU. BrIMoNHEHHE pacueTHO-
rpadudeckori pabotel «Teopus BeposATHOCTEH M MaTeMaTH4ecKas CTaTHCTHUKA
(PT'P). Hartucanue pedeparos.

Pexomenayemas iureparypa:

OCHOBHai [2];

JOTIOJTHUTENbHAsA [2, 3].

Tema 14. KoppeJisluOHHO-perpecCHOHHbIN AHAIN3
Jlaboparopnass padGora. I[IpuMeHeHHME KOPPEIALMOHHO-PErPECCUOHHOTO
aHaau3a.



CamocrositesibHass padora. [loHATHE CTAaTUCTHYECKOW U KOPPEISLUOHHOU
cBs3u. JluneiHpli  koddGuUIMEHT  Koppensuuu. PerpeccmoHHble  MOACIH.
IIpunoxenue KOPPEISALIMOHHO-PErPECCUOHHOTO aHanu3a B ITPAKTUKO-
OpPUEHTHPOBAHHBIX 3a/1a4yax. BeinoiaHeHue pacuetHo-rpaduyeckoil padbotel «Teopus
BEpOSATHOCTEH U Maremarnueckas craructuka» (PI'P). Hanucanue pedepatos.

Pexomennayemasi iureparypa:

OCHOBHai [2];

JIOTIOJTHUTENbHAsA [2, 3].

Tema 15. OcHOBBI TEOPUM CTATHCTHYECCKHUX PeLICHU I

IIpakTnueckoe 3ansitme. CTaTucTUYECKas NPOBEPKA MapaMETPUUYECKUX
runore3. [IpoBepka runoressl 0 3aKOHE pacIpeeICHuUs.

CamocrositesibHast padora. OCHOBHBIE TOHATHS TEOPUHU  IPOBEPKH
cTaTUCTHYeCKUX Tunore3. OCHOBHbIE 3Tanbl NPOBEpKH TIunoressl. [lpunoxkeHue
TEOPUH CTATUCTUYECKUX pEHIEHW B MPAKTUKO-OPUEHTUPOBAHHBIX  3aJadax.
BeimonnHeHne  pacueTtHo-rpaduueckoir  pabotel  «Teopus  BeposTHOCTEH U
MareMaruueckas craructukay (PI'P). Hanucanue pedeparos.

Pexomenayemas iureparypa:

OCHOBHai [2];

JIOTIOJTHUTENbHAsA [2, 3].

5. MeTonuueckue PEKOMEHAAIIMHA 110 OPra”Hu3anv U3YyICHUSA JUCIHHUILINHBI

[lpyn peanuzanuu TPOrpaMMbl TUCIUTIIMHBI HCTIONB3YIOTCS JIEKIIMOHHBIC
3aHSTHS, MPAKTUUECKUE 3aHATHS U TAOOPATOPHBIC 3aHATHSI.

OO01IMMH 1ETIMU 3aHATHH SBIISIIOTCS:

— 000011eHre, cucTemMaTu3anus, yriiyOjaeHue, 3aKperieHHe TeopeTHye-
CKHX 3HAHWI 110 KOHKPETHBIM TeMaM JUCIUIUINHEI;

— dbopMHUpOBaHNE YMEHHI MPUMEHSTH MOJTYyYEHHBIC 3HAHUS Ha MPAKTHKE,
peanu3anys eIUHCTBA HHTEIUICKTYaIbHOU U TPAKTUICCKOM JIeATeTLHOCTH;

— BBIPa0OTKa TPU PEIICHWH IOCTABJICHHBIX 3aJa4 MPOo(heCCHOHAIBHO
3HAYMMBIX KaueCTB: CAMOCTOATEIHLHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUYECKOMH
MHUIHATUBEI.

[ensimMu NeKIMU SBISIOTCS:

— dbopMHUpOBaHNE CHUCTEMATU3UPOBAHHBIX HAYYHBIX 3HAHUWA IO JHUC-
[UIUIMHE C aKIEHTOM BHUMAaHMs Ha HauOoJIee CIIOKHBIX BOIPOCAX MOCTPOCHHUS
MaTEeMaTUYECKUX MOJIENIeH TEXHOIOTUIECKUX MPOIIECCOB;

— CTUMYJIMPOBAHUE AaKTUBHOW IIO3HABATEIILHOW JESATEIHHOCTH 00Y-
YaIoIUXCs, CIIOCOOCTBYIOINIEE (POPMUPOBAHUIO UX TBOPUECKOTO MBIIICHHUS.

B Xome mpakTHYeckoro 3aHATHS OOECIIEYMBACTCS MPOIECC AKTHUBHOTO
B3aUMOJICHCTBHS OOYUAIOMINXCs C TPEToaaBareyieM; MPUoOpETaOTCs MPAKTUICCKUC
HaBBIKM W YMEHHs. L[eab MpaKTHYeCKOTOo 3aHATHS: YIIIYOUTh M 3aKPEIUTh 3HAHUSA,
NOJTyYCHHBIE Ha JICKIWW; (OPMUpOBAHWE HABBIKOB HCITOJIB30BAHUS 3HAHHWHA IS



pellIeHUs] TMPAKTUYECKUX 3aJ]1a4; BBIMOJHEHHE TECTOBBIX 3aJlaHUN 10 IPOBEPKE
ITOJIYYEHHBIX 3HAHUM U YMEHUMU.

[lenbro JTa0OpPaTOPHOTO 3aHATHS SBISETCS YCBOCHHE TEOPETUUYECKHX OCHOB
JTUCIUIUIMHBI U TIOJTYyYEHUE PAKTUUECKUX HABBIKOB MCCIICAOBAHMUS ITyTEM MTOCTAHOBKH,
MPOBEJICHUS, 0OpaOOTKM W TPEACTABICHUSI PE3YJbTaTOB SKCIIEPUMEHTa Ha OCHOBE
MIPAKTUYECKOTO HCIIOIb30BaHUS PA3IMYHBIX METOOB (HAOMIOACHMSI, CPABHEHUSI U JP.),
MPUOOPETEHNSI HABBIKOB OIbITA TBOPUECKOM JIEATEITHHOCTH.

CamocTtosaTenbHass pabota oOydaroOlIMXCs HamnpamjieHa Ha yriyOJleHue u
3aKperyieHue 3HaHWM, TOJYYEHHBIX Ha JICKIUSIX U JPYTUX 3aHITHSAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJILHOTO AaKTUBHOTO MPHOOPETEHHS HOBBIX, JIOMOJHUTEIBHBIX
3HAHWUM, TOATOTOBKY K TIPEACTOSIIMM 3aHSITHUSM, Ha Pa3BUTHE TBOPYECKOTO
MOTCHIIMAJIa TIPW BBIMIOJIHEHUW pacueTHO-Tpaduyeckux paboOT | HalHMCaHUU
pedeparos.

6. OHCHO‘IHLIC MaTepuajJbl 0 JUCHUIIJINHE

Texkyluii KOHTPOJIb YCIIEBAEMOCTH 00E€CIIEUNBAET OLIEHUBAHUE XOJa OCBOCHHUS
JUCIUIUIMHBI, TPOBOAUTCS B COOTBETCTBUM C COACPKAHUEM TUCUUIUIMHBI [0 BUJAM
3aHATHI B (hopMe ompoca, pelleHus 3a]ad, TECTUPOBAHUS, BBITIOJHEHUSI pPacyeTHO-
rpaduueckux pabot, HarMcanus pedepartos.

[TpomexxyTouHast arrecranuss 0OECIEYMBAET OLIEHWBAHUE IMPOMEKYTOUHBIX U
OKOHYATEJIbHBIX Pe3yJabTaToB OOyuYeHHUs IO AUCUMILIMHE, IPOBOAUTCS B (dopMme
DK3aMEHa.

6.1. [IpumepHbIe OLIEHOUYHbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpoOJIs

IIpumepHbIe BONPOCHI JJIS ONPOCA:
. Buasl matpui.
. JInHelHbIe onepaluuu HaJl MaTPULIAMH.
. [IpousBenenre marpuil.
. Onepanus TpaHCIIOHUPOBAHUS MATPHIL.
. DneMeHTapHbIe MpeoOpa3oBaHus CTPOK (CTOIOIIOB) MaTPHUIIBI.
. Beruucnenue onpenenutesnei 2-ro nopsijika.
. Beruncnenue onpenenureneit 3-ro nopska.
. CBOICTBa OIpEACIUTENECH.
. MuHODBI U anredpandecKue JOMOTHCHHUS.
10. Pa3noxxeHne onpeneanTelis 1Mo JIEMEHTaM CTPOKU WU CTONIOLA.
11. Pemenue cuctem JIMHEHHBIX ypaBHEHUH ¢ ToMmoliibio hopmyn Kpamepa.
12. Pemienue cucrem JIMHEWHBIX ypaBHEHU Metonom ["aycca.
13. BeKkTopbl: OCHOBHBIE IMOHATUS U BUIBI.
14. JIuHeliHbIe Onepaliiy HaJl BEKTOPaAMHU.
15. CkansipHoe npou3Be/ICHUE BEKTOPOB U €ro CBOMCTRBA.
16. BexTopHO€E NpOU3BEAECHNE BEKTOPOB U €T0 CBOMCTBA.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

HqacCTiAM.

48.
49.
50.
51.
52.
53.
54.
55.

CMmenaHHOE IPOU3BEACHUE BEKTOPOB U €I0 CBOMCTBA.
OcHoOBHbIE BUIbl YPAaBHEHUI IPSMOM Ha MJIOCKOCTH.
B3anmHo€e pacnonokeHue npsiMbIX Ha INIOCKOCTH.

IIpssmas Ha nockocTy. OCHOBHBIE THUIIBI YPABHEHUH IIPSIMOM.
IImockocTb. OCHOBHBIE TUIIBI YPABHEHUH IIJIOCKOCTH.
B3anMmHoe pacronokeHue miI0CKOCTEN.

[Ipssimas B mpocTpaHcTBe. KaHOHMYECKOE ypaBHEHUE NIPSIMOM.
PaccTosiHME OT TOUKHM A0 NPSAMON B IPOCTPAHCTBE.

B3anmHoO€e pacnonokeHne npsiMoil ¥ IIOCKOCTH.

VYpaBHEHUE U TapaMEeTPBhI JILIUIICA.

VYpaBHEeHHE U TapaMeTpbl TUIIEPOOIHI.

VYpaBHeHHE U TapaMeTpbl TapadoJIbL.

@OopMBI ITPEACTABIECHNS] KOMILUIEKCHOTO YHCIIA.

Onepanuu Hal KOMIUIEKCHBIMUA YUCIIAMM.

[Tonsitue dyHKIMN 0HOM epeMeHHOU. [ paduku GyHKINHA.
[TonsiTne GPyHKIMU HECKOJIIBKUX TEPEMEHHBIX.

Ornpenenenue npeaena GyHKIUU.

CaolicTBa IIpeEaEIOB.

AcuMnTOTHl GYHKIIUU OJJHOU NMEPEMEHHOM.

Onpenenenue Mpon3BOAHOM.

I'eomeTpuueckuii U GpU3NIECKUN CMBICIT TIPOU3BOTHOM.
Tabnuia mpon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUMA.
[IpaBuna nuddepeHipoBanus.

[IpousBonHas coKHOM (YHKITUU.

[TpaBuno Jlonurans.

Huddepeniman GyHKIIUN OJJHON TIEPEMEHHOM.

YacTtHble TPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX TEPEMEHHBIX.
[IepBooOpa3Has QpyHKIMH.

TaOnuia HeonpeaeNIeHHbIX HHTETPAJIOB.

Brluncnenne HeonpeaeaeHHOro NHTErpana METOJIOM 3aMEHBI IIEPEMEHHOM.
Brluncnenne HeonmpeneneHHoro NHTerpajga METOAOM MHTETPUPOBAHUSA 11O

I'eomeTpuuecKuil CMBICH ONPENEIEHHOTO UHTErpaa.

®dopmyna Herorona-Jleitonuna.

HecoOGcTBenHbIi HHTETpal.

Yucnosslie psansl. [Ipu3Haku CXOIUMOCTH.

Crenennsbie psiapl. OGIACTh CXOAUMOCTH.

OcHOBHBIEC IOHATHS TeOpHUH TU(PPEPEHITNATBHBIX YPAaBHCHUM.

3anagya Komm.

OO11ee penieHre TMHEHHBIX OTHOPOAHBIX AU(P(PHepeHIUaTbHbIX YPABHEHUI

BTOPOT'O MOPSAJKA C HOCTOSHHBIMU KO3 PUIIMEHTAMU.

56.

MeToapl pelieHHus JMHEHHBIX HEOJHOPOIHBIX AuddepeHInaIbHbIX

YPaBHEHUU BTOPOIO MOPSIIKA.

57.

Pemenue OOBIKHOBEHHBIX AUPPEPEHIMAIBHBIX YPaBHEHUN BBICIIHUX

IMOPAIKOB.



58.

OcHOBHBIE TOHATHS KOMOWHATOpPUKU. Pa3menieHus, MepecTaHOBKU U

COUCTaHus.

59.
60.
61.

OCHOBHBIE IOHATHS TEOPUH BEPOSTHOCTEN.
Knaccudukanus cimyyailHbIX COOBITHI.
Kitaccuueckoe onpenenieHre BEpOITHOCTH ClIydailHOro coObITusi. CBOICTBA

BEPOSITHOCTH.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

Teopema ci0KeHUsE BEPOSITHOCTEM.

TeopeMa yMHOXEHUS BEPOATHOCTEM.

dopMya MOJTHOW BEPOATHOCTH.

®dopmynsl baiieca.

Cxema u Gpopmyna bepnymiu.

[ToHsTHE CcilyyallHOW BeIWYMHBL. BUIBI CIy4allHBIX BEJIMYKH.
[ToHsTHE 3aKOHA pacnpeneseHus CIIy4YaiiHON BEJIMYHUHBI.
@yHKIYS U TUIOTHOCTh PACTIPEACIIEHUS BEPOSITHOCTEM.
JIuckpeTHbIE CllydyalHbIE BEJIMYHUHBI U 3aKOHBI UX PACPEICIICHUS.
HucnoBble XapaKTEPUCTUKUA TUCKPETHBIX CIIyYaWHBIX BETUYUH.
HenpepsiBHBIE ClTyyaliHbI€ BEJTUYMHBI U 3aKOHBI UX PACIPEICICHUS.
UucnoBble XapaKTEPUCTUKNA HEMPEPHIBHBIX CITyYaHHbBIX BEJIMYMH.
buHOMManbHOE pacrpenencHue.

PaBHOMEpHOE pacnpenesieHue.

HopmanbsHoe pacnipeneneHue.

OCHOBHBIE MOHATUS MATEMAaTUYECKOW CTATUCTHUKH.

Psanw1 pactipenenenus.

ToueuHble OLIEHKU YUCIIOBBIX XapPAKTEPUCTUK PACIIPEAECIICHHUS.
HNHTepBasibHBIE OLIEHKU U JOBEPUTEIBHBIE HHTEPBAJIBI.
KoadumueHnT koppesmuu 1 ero CBONCTBA.

[TapHas nuHEMHAs perpeccusl.

Craructrdeckue TuroTe3bl. BUabl TMIOTE3 U 3Talbl UX TPOBEPKH.

IIpumepHbIe TEeMBbI 1J1s1 pedepaToB:

O 00 1N DN K~ W —

. ®ynkuuu B EXCEL.

. Marpuunsie onepauuu B EXCEL.

. JIluneitnas perpeccusi B EXCEL.

. Peanuzanus 8 EXCEL utepaiiuoHHbIX METOOB.

. Ucnonw3oBanue makpocoB B EXCEL.

. Onenka 3(hpeKTUBHOCTH JIEHEKHBIX BioxkeHuH ¢ momorsio EXCEL.
. ®unancossie pacuetsl B EXCEL.

. Cratuctuueckue ¢pynxiun EXCEL.

. Uucnennoe nuddepenuporanue B EXCEL.

10.
11.

UYucnennoe unrerpuposanue B EXCEL.
MeTtoapl YKMCIIEHHOTO peuieHust U@ QepeHIuanbHbIX YpaBHEHUNH C ITOMO-

mpeio EXCEL.

12.
13.
14.

KOMHBIOTepHaH BU3yalIM3alsd MAaTEMATHICCKOIO0O KOHTCHTA.
KOMHB}OTepHoe MOACIIMPOBAHUC MATCMATHUICCKOT'O KOHTCHTA.
Pa3pa60TKa HHTCPAKTUBHBIX MATCMAaTUYCCKUX MO,ZICJ'IGfI.



15. IlporpaMmbl AMHAMUYECKOM T€OMETPHH.

16. CucteMbl KOOPIMHAT: TOJISIpHAS, IMIIMHIPUIECKas, cheprudeckas.
17. IloBepXHOCTH BTOPOTO MOPsJIKA.

18. 3HaKOMCTBO C TOIOJIOTHEM.

19. HeeBknuoBa reometpus JIobaueBcKoro.

20. HeeBximnnoBa reometpust Pumana.

IIpumepHbIe TEMBI pacuyeTHO-TpaguIecKux pador:
1. DneMeHThI IMHEWHOHN anreopshl.

2. DNEeMEHThI aHATTUTUYECKOW TEOMETPUHU.

3. Oneparopsl audhepeHITnpOBaHHUSL.

4. OnepaTopbl HHTETPUPOBAHMSL.

5. Teopust BEpOSITHOCTE.

6. Maremarnueckasi CTAaTUCTHKA.

IIpuMepHbIe 3a1a4n:
1. Halimute BCe BO3MOXHBIE POU3BEICHUS MATPHUIL;

0 1 20

1 -1 3 0 -1 C=-1 2 0 5 1
A= = D=
[2 0 2] B 11 1 -4 10 2
2. Pemmte cucTeMbl ypaBHEHNMN:

2x-y+z=0, 2x—y—4z=0,

3x+12y-3z=1, 3x+12y-6z=1,

4x-3y-1=2; 4x-3y-8z=2.

3. Hansr Touku: A(0; 1; —1), B(1; —1; 2), C(3; 1; 0), D(2; —3; 1). Haiinure
o0bem ntupamunbl ABCD u ee Boicoty BH.
4. Haiigute mepuMeTp W IUIONIAAb TPEYTOJIbHUKA C BEPIIMHAMU B TOYKAX
Al-1;1;-20  BI=3;-1;-3]  CI=7;3;-5 |

5. HaiizuTe yron Mexy wiockoctsmu  0X—2y+tz=6 y 3x-y-z=0 |

6. Berunciure npenensl:
2x

lim3;\/m . 3+x+7X lim1+C052X X=5 . 2x—e’sinx
x20 X —27X , x305 X2 +9x—2 , x+0CtgX , X3 5+x x20 2x°—5x
7. Halimute mpou3BOHBIE (PYHKITHIA:
1 5 ‘ X X
=—arcctg = x|=log, 1| —— y=—=—=
Y75 gx , flxI=log, 2-x | V2x+1 , xy2+3y—5x2:9

__ ., arccosx

8. Uccnenyiite GyHKIIMU U IOCTPONTE UX TPAPUKHU:
3

( X
y:x5+3x3—4 X +8 f(x):m

9. UccnenyiiTe Ha SKCTPEMYM (DYHKIIMH:
z=x"—y*+32x+4y . 7=x"-y’ cecan  Y=12-4x



10. MUccnenyiiTe Ha CXOAUMOCTD YUCJIOBBIE PSIbI:

1

2
n=1
1.

)

n=0 4n

2 [ 2 o0
n 2 (n—-1)
2n+1 , nz=:1 n! nzzl n
Xn 0 (X_Z)n
n+1P 5% (n+3f

n
416

n=1

5+4n°+2n

n

2n’+3

Haiinure npoMexyTKH CXOOUMOCTH PSAJIOB:

12. Pemnre nuddepeHunanbuble ypaBHEHUS:
(5y—5x2y)y' =2xy" +2x xydy= (x2 —~ y2)dx 2xp"=y" y'+2y'-3y=0
, , , .

13. Tpu cTpenka B OAMHAKOBBIX U HE3aBHUCHMBIX YCIOBHIX MPOU3BOISAT MO OJI-
HOMY BBICTpENLY II0 OAHOM U TOW XK€ Led. BepoATHOCTh NOpa)XXeHUsl LEJId IEPBbIM
crpenkoM pasHa 0,9, Bropeim — 0,8, Tpetbum — 0,7. Haitaure BEpoATHOCTH TOTO, YTO:
a) TOJILKO OJIMH U3 CTPEJIKOB IONAJIET B 1€Nb; 0) TOJIBKO /IBa CTPEJIKA MOMAJIET B 1IEJIb;
B) BCE TPU CTPEJIKa MONAAYT B II€JIb; I') XOTsI Obl OIMH CTPEJIOK MONal B LEb.

14. Tpu cranka mpou3BOASAT NPOAYKILHUIO, IPUYEM, MEPBBII U BTOPOH CTAaHOK
BbllTycKatoT 1o 30%, a Tpetuit no 40% Bceld npoaykuuu. bpak B MX mpomayKuuu
COCTaBJIeT COOTBETCTBEHHO 1%, 2% u 3%. Haiinure BepoATHOCTh TOTO, UTO CIydaii-
HO BBIOpAaHHOE M3JIEIHE 0Ka3aJI0Ch OPAKOBAaHHBIM.

15. Haiinure MareMaTndeckoe 0KUAAHUE, TUCTIIEPCUIO0 U CPEIHEE KBaJpaTuye-
ckoe oTkioHeHue CBX:

Xi 1,0 1,5 2,0 2,5 3,0 3,5 4,0
pi 0,18 0,10 0,12 0,20 0,10 0,20 0,10
16. Haiinnre MaTEMaTHUECKOE OXKUJIaHUE, JTUCTIEPCUIO u
CPCAHCKBAAPATHICCKOC OTKIIOHCHHC CB)(, €CJIn:
0, x<-1, 0, x<0,5,
plx|=| 2x+42, —1<x<0, Flxj=| 2X7L g 5¢x<1,
0, x>0; 6) 1, x>1.
a)

17. Crpenok nmpou3BoauT 6 BBICTPEIIOB [0 MUILIEHU. BeposTHOCTH momaganus
B MULIEHb B KOXJ0M citydae pasHa 0,7. Haiinure BEpOATHOCTD TOTO, YTO OH IOIAJAET
B MUIIICHB: a) 3 pa3a; 0) MeHee Tpex pas; B) He OoJiee MITH pas.

18. Jlanbl 3HaYeHUS CIIy4allHOM BEIUYUHBI:
7090 62 73 86 8291 73 879595 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70 81
6572 658576726393 78979092 576084978371 6775866680 719064 72
8583 91 70 889595 77 8578 68 62 58 85 58 83 78 57 70 98 56 77 81 60 79 66 85
78 77 66 93 78 97 90 92 57 60 84 97 83 71 67 75 83 64 80.

[TocTporiTe BapuallMOHHBIN PS/I.

3anuumnTe ¥ NOCTPONTE SMIUPUUYECKYIO (QYHKIIMIO paCIIPEICIICHNUS.

[TocTpoiTe MOMUTOH WIM THCTOTPAMMY YacTOT.

Hannure Mmony n meauany.

Halinute 4YuCIOBBIE XapaKTEPUCTHKU CTAaTUCTUYECKOTO PACHPEICIICHHUS:
BBIOOpPOYHOE  CpelHee;  BBHIOOPOYHYIO  JWUCIEPCHIO;  BBHIOOPOYHOE  CpenHee
KBaJPATHYECKOE OTKIIOHECHHE.



Haiinure Toueunblie OLIEHKU TapaMeTPOB PACIIPEICIICHUSL.

Haiipure nHTEpBAIBHBIE OLIEHKU MTAPAMETPOB PACIPEACIICHUS.

19. IIpoBomgmicsi KOHTPOJIBHBIM CpE3 IO BBISBICHUIO CKOPOCTH YTEHUSA Y
rpynmnsl gered ot 6 go 10 mer. Haiaure cTaTMCTHYECKyH0 3aBUCUMOCTBD MEXIY
BO3pacToM pedeHka X (JIET) M CKOPOCTHIO €ro YTeHHUs YV (CJI0B B MUHYTY):

Y\X 6-7 7-8 8-9 9-10
50-60 15 2 1

60-70 1 6 1 5

70 — 80 15 10

80-90 2 16

YCTaHOBUTE CTATUCTUYECKYIO 3aBUCUMOCTh MEXKAY 3HAYECHUS MU IPU3HAKOB X

u V. [IpoBepbTe TUNOTE3Yy O PABEHCTBE HYIIO KO3 (UIIEeHTa KOpPEISIUU reHepallb-

HOM COBOKYNIHOCTH. [IocTpoiiTe KoppesaliMoOHHOE I10J1€ U NPAMYI0 perpeccun V Ha X.

20. PesynpraThl IIPOMEXYTOYHOW aTTECTAlUMU CTYACHTOB IO IUCLUIIIMHE
BBICILIAsl MAaTEMaTHKa MPUBECHBI B TAOIHIIE:

Crynent | 1 2 3 4 5 6 7 8 9 10 11 12
Otmerka | 8 6 6 7 3 3 3 3 6 4 3 7
Crynent | 13 | 14 15 16 17 18 19 20 21 22 23 24
OtmeTrka | 8 8 8 5 4 3 4 6 9 7 7 4

Ha ypoBne 3naunmmoctu 0,05 mpoBeppTe€ TMIIOTE3Y, YTO OTMETKH CTYICHTOB
pacnpeneacHbl HOPMAJIBHO.

IIpuMepHbIe 3a1aHus 115l TECTUPOBAHUS:

1. Ecnu Bce dleMEHTBI CTPOKM KBAJpPAaTHOW MAaTPHUIIBI pPAaBHBI HYIIO, TO
OTPEICIUTENb MATPUIIBL:

Bapuanumwvr omeemos: 1) pasen 0; 2) He cymiecTByeT; 3) paBeH 1.

2. Ecmm K »leMeHTaM CTPOKM  KBaJpaTHOW  MAaTpHUIlbl  TPUOaBUTH
COOTBETCTBYIOIIME 3JIEMEHTBI IPYTON €€ CTPOKU, YMHOKEHHBIE Ha OTJIIMYHOE OT HYJIS
YHUCII0, TO:

Bapuanmur omeemos:

1) onpenenutens OyaeT paBEeH HYIIIO;

2) onpenenuTenb HE U3MEHUTCS;

3) ompenenuTeNlb U3MEHHUT 3HaK;

3. Cucrema TUHEHHBIX ajareOpandecKux YpaBHCHHI Ha3bIBACTCS OXHOPOIHOM,
€CIIH:

Bapuanmer omeemos:

1) cBOOO/IHBIE YJIEHBI BCEX €€ YPaBHEHUI paBHBI HYJIIO;

2) oCHOBHAsI MaTpHIla CUCTEMbI BEIPOXKJICHA,

3) xoTs1 ObI OZIH W3 CBOOOIHBIX YJICHOB YPABHEHUI PaBEH HYJIIO.

4. Cucrema ypasuennit X—YV=0 yu 2x-2y=0 yyeer:
Bapuanmur omseemos:

1) ogHo permieHue;

2) 0 penieHui;



3) GeCcKOHEYHOE MHOXKECTBO PEIICHHIM

5. 3HaueHHe IPOM3BOAHON PyHKIME Y=2ACSIN3X g rouke X=0 pasHo:
Bapuanumuvr omseemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHHe IPON3BOHON QyHKIME Y=ACE2X  prouke X=—1 pasHo:
Bapuanmor omeemos: 1) 1;2) 0,2; 3) 0,4.

7. Andbdepentman pynkuun Y =In{x+3] ) B TOUKE X=~2 pMeeT BHI:
Bapuanmer omeemos: 1) dy=0 ;) dy=dx ;3) dy=—05dx

8. DKCTpeMyMOM (PYHKIIMHM Ha3bIBAIOT:

Bapuaumer omeemos:

1) 3HaYeHus: aprymeHTa, pu KOTOPbIX MPOU3BOAHAS (PYHKIUU paBHA HYIIIO;
2) 3HaueHus1 (PYHKUIMHU B TOUKAX JIOKAJIIbHOIO MaKCUMyMa U MUHUMYMa;

3) TOYKM JIOKAJIbBHOTO MaKCUMyMa U MUHUMYMa (DyHKIUH.

4 2
9. Cymma 3Hauennit dyuxiuu  Y=X —13X°+36 g roukax skerpemyma pasHa:
Bapuanmuvr omeemos: 1) 23,5; 2) 0; 3) 24.

3 5.2
10. Touka nepernba pynxuan  Y=2X —6X' 18X  papua:
Bapuanumuvr omseemos: 1) 0,75; 2) 0; 3) -22.

- 11. Yron B (B rpagycax) TpeyrojibHHKa C BEPIIMHAMH B TOYKaX A(2;2] ,
BI5;5 i €91 paBeH:
Bapuanmuvr omeemos: 1) 120; 2) 60; 3) 90.

12. Ecnn m3sectipr toukn  C165-2;3) y DI5;=2;-5] , TO CyMMa KOOpIUHAT
BekTopa DC paBHa:
Bapuanmuvr omeemos: 1) 9; 2) 5; 3) 11.

13. Moy/b CKanspHOTO MPOU3BEICHUs BEKTOPOB { 50-5 gy bi=5;7;5)
paBeH:
Bapuanumwvr omseemos: 1) 0; 2) 50; 3) 20.

14, Ilepumerp mnapajuiesorpaMma ¢ BEpIIMHAMA B TOYKax Al-1;1;-2 ,
Bl-3;,-1,-3] , Cl-7;3;-5 paBeH:
Bapuaumur omseemos: 1) 18; 2) 9; 3) 27.
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_15. Monyne cMeImaHHOro MpoOM3BEICHUS BEKTOPOB a=5k-3]
C=k+5i+] paBeH:

b



Bapuanmur omeemos: 1) 36; 2) 6; 3) 0.

16. lan TpeyroiapHuk ¢ BepimmnHamu B Toukax 4 (1; 12), B(7; 1) u C (-3; -3).
YpaBHeHue ctopoHbsl BC UMEET BUL:

Bapuanmer omeemos: 1) 11xt6y=83=0 .2y 2x-5y-9=0 .3y y=5x-8

17. lan TpeyroiapHUK ¢ BepmnHamu B Toukax A4 (1; 12), B (7; 1), C (-3; -3).
YpaBHeHue Menuanbsl BM nmeert BUA:

Bapuanmer omsemos: 1) 3X=2y+5=0 .2y x-y+4=0 .3y 7x+16y—65=0

18. T'eomeTpryeckoe MECTO TOYEK, MOIYJIN PA3HOCTEN PACCTOSTHUNA OT KOTOPBIX
710 (POKYCOB paBHBI, HA3bIBAIOT:
Bapuanumuvr omeemos: 1) snnuncom; 2) runep0Oosioit; 3) mapadbomoil.

19. TeomeTpuyeckoe MECTO TOYEK, CYMMbI PACCTOSHUM OT KOTOPBIX J0
(OKyCOB paBHbI, HA3bIBAIOT:
Bapuanmuvr omeemos: 1) sannuncom; 2) runiep6oiioit; 3) mapadoaoil.

20. Apryment unciaa Z=5-50 (B rpagycax) paBeH:
Bapuanumuvr omeemos: 1) 45; 2) —45; 3) 135.

21. Aprymenr uncina Z=—>+51 (B rpamycax) paBeH:
Bapuanumuvr omeemos: 1) 45; 2) 135; 3) —45.

22. ®oKyc KpUBOM YZZIOX MMEET KOOPAUHATHI:
Bapuanmuor omeemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

2 2_
23. Bombmmas ock amnca X +16y°=16  pappa:
Bapuanumuvr omseemos: 1) 4; 2) §; 3) 16.

24. Ionuelit nuddepeniman pyHkuun U=XyZ  UMeeT BUJ:
Bapuanmuer omeemos:
1) du=xdx+ydy+zdz ,2) du = xyz|dx+dy+dz| - 3) du=yzdx+xzdy+xydz

_3x
25. 3nadenue mnojHoro auddepenHimana GyHKIUHA 2y B TOuKe (2;-1)

paBHO:
Bapuanmuvlr omeemos:

1) dz=-15dx+2dy .2) dz=—15dx+3dy .3) dz=3dx-2dy

f x n’xdx )
26. 3HaueHue UHTErpaia pPaBHO:



Bapuanmui omeemos: 1) 0,25I1x+C . 2) 4ln*x+C ; 3) 0,25In* x+C

27. O0beMm Tena, MOJIYYEHHOTO B pe3yibTare BpalleHus BOKpYr ocu Ox

2, 0.2

(bUryphl, OTpaHUYEHHON KPUBOM 4x"+9y =36 , PaBEH:

Bapuanmer omeemos: 1) 16n ;2) 8n . 3) L2m

28. Tlmomanb ¢UTYphl, OTpaHMYCHHOW IWUHUAMH XY =2y 2x+y-5=0
paBHa:

Bapuanumur omseemos: 1) 2,55; 2) 5; 3) 3,75-4In2

S 5+n

n
29. Ecmm pan "l V0,5 CXOAUTCS, TO HAWIUTE BTOPOMl €ro 4WieH, a €cCiu
pacXoAuTCs, TO HAMJUTE NIEPBBIN €0 YJIECH:

Bapuaumur omseemos: 1) 14; 2) 7; 3) 612 :

30. CymMa 1mensIX 4Mces, MPUHALICKAIIUX HHTEPBATY CXOAUMOCTH psijia

i x—1/"0,3"
2
n=1 N , paBHa:

Bapuanmuor omeemos: 1) 7;2) 21; 13.

Z‘:‘)[x+5)”

n+5

31. Paguyc cxoguMocCTH psija paBeH:

Bapuanmor omseemos: 1) 7;2) 1; 13.

32. OGmee pewmenne ypasHeHus 2XY =x+y+1  ymeer Bux:

_¥’=C ly—x[*=Cx
Bapuanmvr  omeemos: 1) y —x=Lx . 2) y ;0 3)
y=0,5xInx-0,5+2Cx

. 2
33. YactHoe pewenne ypashenus Y —4Y=4€"  pmeer Bup;

2x 2x 2x
Bapuanmui omeemos: 1) y=4e" ;2) y=e  :3) y=xe "

34. Bem Y101=5 u YIT=3 10 wacrmoe pewenye ypasHenus Y +9y =0

UMECT BU.
1) y=5cos3x+sin3x .p) y=slX—5C0SX .3) y=sin3x—5cos3x

35. BeposiTHOCTh KOMaH/ibl CHOPTCMEHOB OfIepkKaTh MOOETY B KaXKI0M U3 TPEX
marueit cocrasisgeT 80 %. BeposTHOCTBH TOro, 4TO KOMaHAa IPOUTPAET XOTs Obl OJJUH

MaT4, paBHa:
Bapuanmuvr omeemos: 1) 0,488; 2) 0,8; 3) 0,2.



36. Ecnu BEpOATHOCTH TOTO, 4YTO pabOTOCHOCOOHOCTh YEIOBEKA Ha
MPOTSHKEHUU paboyero HSA HE OTKIOHSETCS OT HOpMbI, coctaBisier 30 % mpu
aucnepcun 9, TO JOMyCTUMAst BETUYMHA €€ OTKJIOHSHHST OT HOPMBI paBHa:

Bapuanumwvr omseemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. Ilokynarenb ¢ OJUHAKOBOM BEPOATHOCTHIO (0,5 MOXET MOCETUTh OAWH U3
JIByX MarasuHoB. BeposTHOCTh mpuoOpecTu HEOOXOAMMBIM €My TOBap B MEPBOM
marasuHe coctasisger 0,6, a Bo Bropom — 0,8. BeposiTHOCTH TOTO, YTO TOBap ObLI
nprOOpETEH B IEPBOM Mara3uHe, paBHa:
4

Bapuanmer omeemos: 1) 0,48;2) ' ; 3) 7

]l i

0,x<0,
38. Ecu Flx/=0,5x,0<x<2, T0 BEPOATHOCTb TOTO, YT0 CBX mpUMET 3HaYCHHE
1,x>2,
U3 MPOMEXKYTKA 133 paBHa:
Bapuaumuvr omseemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok npou3BOAUT 6 BBICTPENIOB [0 MUIIEHU. Ecin BepOSTHOCTH
HEToMajAaHus B MUIIIEHb B KaxKJIoM ciiydae coctaiisgeT 30 %, ToO BEpOSTHOCTh TOTO,
YTO OH MOMAJET B MUIIICHh MEHEE TPEX pa3, paBHa:

Bapuanmuvr omeemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Ecmm Opak mnpu NOpoOM3BOACTBE MNpoayKuuu cocrasiger 1,5 %, To
HaWBEPOSATHEHIIIEE YUCIIO OpaKOBAaHHBIX U3AEIHM B mapTuu u3 30 MTyK paBHO:
Bapuanumuvr omseemos: 1) 0;2) 7; 3) 1.

6.1.2. IIpoMesKyTOUHOM aTTECTALIMHA
IIpumepHBIN epeYyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH
1 cemecTp

1. ITonsitue MaTpuubl. Buasl MaTpuil.

2. JIunelinbie onepanyu HajJ MaTpUIIAMHU.

3. I[IpousBeaenue Marpuu. Onepanusi TPAHCIIOHUPOBAHUS.

4. DneMeHTapHbIE TPE0OPa30BaHUS CTPOK (CTOIOIOB) MATPHIIHI.

5. lTlonsarue omnpeaenurtens. Beiuncienwe onpegenutenet 2-ro u 3-ro
MTOPSIJIKOB.

6. CBOIICTBA ONPEICIUTENCH.

7. Munopsl U anreOpandeckue JONOJHEHUs. Pa3noxkeHue onpeneauTens Mo
AIIEMEHTAM MPOU3BOJIBHON CTPOKU MM CTONOLA.

8. OCHOBHBIE TPUEMBI BBIUUCIIEHUS ONPEACIUTENEH BHICIIINX MOPSAKOB.

9. IloHATHE CUCTEMBI TUHENHBIX YPABHEHU.

10. Pemienrie cucteM JTMHEHHBIX ypaBHEHUH ¢ oMolibio hopmyn Kpamepa.

11. Perienue cucteM JUHEMHBIX YpaBHeHUH Metogom [aycca.

12. BeKTopbl: OCHOBHBIC IMOHATHUS U BU/IBI.



13
14
15
16
17

. JInHenHbIe onepanuu HaJl BEKTOPaMHU.

. CxansgpHoe pou3BeIcHUE BEKTOPOB U €ro CBOMCTBA.

. BekTopHO€E npon3BeieHHe BEKTOPOB U €r0 CBOMCTBA.

. CMeIIaHHOe MPOU3BEICHUE BEKTOPOB U €r0 CBOKCTBA.

. [I[pumMeHeHrne BEKTOPHOTO U CMEIIAaHHOTO MPOU3BEICHUM NI BHIYUCICHUS

IUTONIAZIEN U OOBEMOB.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

. OCHOBHBIE BU/Ibl YPABHEHUI MPSMOW HA IUNIOCKOCTH.
B3anmHo€e pacnonokeHue NpsiMbIX Ha INIOCKOCTH.

[Ipsimas Ha IOCKOCTH. PaccTosiHME OT TOYKH 10 IPSMOM.
[TnockocTb. OCHOBHBIE TUIIBI YPABHEHUH MIJIOCKOCTH.
B3auMHOe pacnoyioxkeHne mioCKOCTEN.

IIpsimas B mpocTpancTBe. KaHOHMYECKOE YpaBHEHHE TIPSMOM.
PaccrostHue ot TOUKM 10 IPSIMOM B IPOCTPAHCTBE.

B3auMHoe pacnionoxeHnne npsMon U IIOCKOCTH.
Krnaccuduxkarus KpuBbIX BTOPOTO MOPSIIKA.

VYpaBHEHHE U ITapaMeTPHhI JIUIUATICA.

VYpaBHEHUE U TapaMeTPbl TUIIEPOOIIBI.

VYpaBHeHue U napameTpbl Tapadobl.

[ToBepxHOCTH BTOPOTO MOPSIKA.

KommnekcHbie yncna. @opMbl IpeACTaBIECHUS KOMIIJIEKCHOTO YHCIIA.
Onepaunu HaJi KOMIIEKCHBIMHU YHCIIAMM.

Pemenue anrebpanyeckux ypaBHEHUH HA MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
[Tonsitue dpyHkImu ogHOM nepeMeHHou. [ paduku hyHKINHA.
[TonsiTue GyHKIIMN HECKOJIIBKUX MTIEPEMEHHBIX.

Omnpenenenue npenena GyHKIUH.

HemnpepsIBHOCTD PyHKITHH.

AcuMNOTOTHI (QYHKIIMH OHOM MepeMEHHOM.

39. Omnpenenennie mnpou3BonHOM. [eomerpuueckuii U (U3MUECKUNA CMBICI
ITPOU3BOJHOM.
40. IlpousBogHasi (QyHKIMU OFHOM TmepeMeHHoU. Tabnuia MNpPOU3BOIHBIX

OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMM.

41
42
43
44
45
46
47
48

. [IpaBuna nuddepeHunpoBanus.

. [IpousBoiHasT CIOKHOM (PYHKIIUH.

. [IpaBuno Jlonurans.

. UccnenoBanue QpyHKkIMii U mocTpoeHue rpadukoB.

. [lonsitue quddepenimana GyHKIIMN OAHONU TEPEMEHHOI.

. [Ipon3BOIHBIE BHICIIUX TOPSIKOB.

. HuddepeHimansl BBICITUX MOPSIKOB.

. HacTHBIE TPOM3BOJHBIC (PYHKIIMH HECKOIBKUX TIEPEMEHHBIX.

2 cemecTp

1. IlepBooOpa3Has U HeonpeIeIeHHbI UHTErPaJl.
2. Tabnuia HeonpeaeIeHHBIX HHTETPAJIOB.
3. BeruucieHne HeonpeaeIeHHOTO HHTETpaia METOJ0M 3aMEHbI IEPEMEHHOM.



4. BblYKMCIIEHHE HEOINPEAEICHHOIO MHTErpajia METOAOM HHTETPUPOBAHMS 1O
4acTsM.

5. Ilomsatme  ompeneseHHOro  MHTErpaya. [ eoMEeTpUYEeCKMid  CMBICI
OINPEEIICHHOTO HHTErpaa.

6. ®opmyna Herorona-JleliOnuna.

7. HecoOCTBEHHBIN UHTETpal.

8. Uucnosble panabl. [I[pu3HaKu CXOIUMOCTH.

9. ®yHkunoHanbHbIE pAAbl. HaxokneHne 006JacTu CXOJUMOCTH.

10. Paznoxkenue QyHKIN B CTETICHHbBIE PSIIbI.

11. OcHoBHBIE TOHATUS Teopuu auddepeHnanbHbIX YpaBHEHMA. 3ajada
Komm.

12. OcHOBHBIE METOBI pEIICHUS OOBIKHOBEHHBIX U (epeHInanIbHbIX
YpPaBHECHUM.

13. O6miee pemeHne TUHEHHBIX OMHOPOAHBIX MU (hepeHIInaIbHbIX YpaBHEHUN
BTOPOTO MOPSIKA C MOCTOSHHBIMH KOA(PPUITUECHTAMH.

14.  Crpykrypa  oOmiero  peumeHus  JMHEHMHOro - HEOZHOPOIHOTIO
g depeHInaIbHOr0 ypaBHEHUs BTOPOTo MOPSIKA.

15. Meronpl penieHus JUHEWHBIX HEOMHOPOAHBIX JU(DPepeHIInaTbHBIX
YPaBHEHUU BTOPOIO MOPSIIKA.

16. Pemienne OObIKHOBEHHBIX JU((dEepeHInaTbHbIX YpPaBHEHUH BBICHIINX
HOPSIAKOB.

17. Teoperuueckue OCHOBBI pelieHHs cucreM JuddepeHnanTbHbIX
YPaBHEHHUM.

18. Metozs! pewieHus cucteM AuQpepeHnaIbHbIX YpaBHEHHIH.

19. OcHoBHBIE TOHSTHS KOMOWHATOpPUKU. Pa3merieHus, MepecTaHOBKU U
COYETaHUS.

20. ITpuemsl penieHus: KOMOMHATOPHBIX 33]1a4.

21. OCHOBHBIE OHATHUS TEOPUHU BEPOSITHOCTEN.

22. Ilonsitue u ki1accUpUKALMS CIIyYalHBIX COOBITHIA.

23. [loaxop! K ONPEACIICHUIO BEPOSITHOCTU CIIy4altHOTO COOBITHSI.

24, Knaccuyeckoe onpeiesieHue BepOsITHOCTH ClydaitHoro coObiThs. CBONCTBa
BEPOATHOCTH.

25. Onepanuu HajJ COOBITHAMM.

26. TeopeMa cii0KE€HHST BEPOATHOCTEH.

27. Teopema yMHOXEHUS BEPOSTHOCTEM.

28. ®opmyra NOJHOW BEPOSTHOCTH.

29. Beposaraoctu runore3. @opmynsl baiteca.

30. Cxema u popmyna beprymim.

31. JlokanbHas 1 nHTETpanIbHas TeopeMsl Jlarmnaca.

32. [loHATHE Cily4yallHOM BEJIMYMHBI. BUIBI ClIy4aliHbIX BEJINYUH.

33. TlonsTue 3akoHA pacnpeneseHus CIyYalHOW BETUYUHBI U CIOCOOBI €ro
3a/laHus.

34. @yHKIMSA ¥ IUIOTHOCTh PACIIPENEIICHHS BEPOSITHOCTEN.

35. JIuckpeTHble CilyyaiiHble BEJIMYMHBI M 3aKOHBI UX pacIpeieeHusl.

36. UncroBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbBIX BEJIUYUH.



37. HenpepbIBHBIE CiTy4YailHbIE BEJIMYUHBI U 3aKOHBI UX PACIPEICIICHHUS.

38. HuclioBble XapaKTEPUCTUKU HEMPEPHIBHBIX CIyYalHBIX BEJIMYHH.

39. buHOMMaNBHOE PACTIPENEIICHHUE.

40. PaBHOMEpHOE pacnpeeiiCHUE.

41. HopmanbHO€E pacnpeaeseHue.

42. OCHOBHBIE TTOHATHUS MAaTEMAaTUYECKON CTATUCTUKH.

43. Psaapl pactipeeeHusl.

44. CtaTucTiyecKre OLEHKU TapaMeTpOB pacipeacieHus. Buabl OoeHOoK.

45. ToueuHble OLEHKHU YHCIOBBIX XapAKTEPUCTUK PACTIPEICTICHUS.

46. lnTepBaIbHbIE OLIEHKHU U I0BEPUTEIIbHBIE HHTEPBAJIBI.

47. Bunbl 3aBUCUMOCTEN MEXy npusHakamu. [loHATHE O CTAaTUCTHUYECKON U
KOPPEJSILUUOHHOU CBA3U.

48. KoppensiuonHslii aHanu3 BBIOOPOYHBIX JaHHBIX. Kosddurment
KOPPEJISIUHA U €r0 CBOMCTBA.

49. OcHOBHBIE TIOHATHS PErpecCHOHHOrO aHanu3a. llapHas nuHeitHas
perpeccus.

50. OcHOBHBIE OHATHUSA TEOPUU IPOBEPKU CTATUCTHYECKUX THUIIOTES.

51. Craructuueckue runore3bl. BUbl THIOTE3 M ATAIbl X MPOBEPKH.

52. IIpoBepka rumnoTe3 0 YUCIOBBIX 3HAUCHUSAX MAPAMETPOB PACTIPEACIICHUS.

53. CrarucTudeckre KpUTEPUU COIacusl.

6.2. Illkana ouneHMBAHUA Pe3yJbTATOB NMPOMEKYTOUHOMH aTrTecTanuu u
KPUTEPHUHU BHICTABJICHHUS OLIEHOK

IIpome:kyTOoUuHAasi aTTeCTAUSA: IK3aMeH

®opma [Tokazarenu
Kpurepuu BbicTaBIEHUS OIIEHOK [Ixana oueHUBaHUS
KOHTPOJISI OIICHHUBAHUS
3K3aM€H IMMPaBUJIBHOCTb JdaH HpaBHHLHBIﬁ, HOJIHBEIII OTBET Ha OTJINYHO
Y TIOJTHOTA OT- | TIOCTaBJIEHHBIN BOIPOC, MOKa3aHa Co-
BETa BOKYITHOCTb OCO3HAaHHBIX 3HaHUI II0
TUCIMIUTUHE,  JOKa3aTelbHO  pac-
KPLITBL OCHOBHBIC IIOJIOKCHU A

BOIIPOCOB; MOTYT OBITh AOIMYIICHBI
HEOOYCThI, UCIPABJICHHBIC CaMOCTOA-
TCJIbHO B IIPOLECCC OTBCTA.

JaH HpaBHHBHBIﬁ, HEAOCTATOYHO IT0JI- Xopomo
HbII OTBET Ha IOCTAaBIICHHBIN BOIIPOC,
IIOKa3aHO YMCHHC BBIACIIUTL CYIIC-
CTBCHHBIC W HCECYHICCTBCHHLIC IIpH-
3HaKW, TPUIUHHO-CJICACTBCHHBIC CBs-
3U; MOTYT OBITh AOIYHICHBI HEAOYC-
Tbl, HUCIHPABJCHHBIC C IIOMOLILIO
IpcrnoaaBaTeiisd.

JaH HEAO0CTAaTOYHO HpaBHHBHBIﬁ n YAOBJICTBOPUTCIIEHO
MOJIHBIN OTBCT, JIOTHKa MW IIOCJIICOO-
BaTCJIbHOCTh H3JI0OKCHUA HMCIOT Ha-
pywicHuA; B OTBCTC OTCYTCTBYIOT BbI-




BOJBI.
OTBET IpEJCTaBIsieT COOOM pas- | HEYyIOBJIETBOPHUTEIb-
PO3HEHHbIE 3HAHMUA C CYIIECTBEH- HO

HBIMH OIIMOKaMU MO BONPOCY; IpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTh ~ M3JI0KEHUS; JOMNOJHU-
TEJIbHBIE U YTOUHSAIOIME BOIPOCHl HE
MPUBOAAT K KOPPEKLHMH OTBETa Ha
BOIPOC.

7. PecypcHoe obecniedeHue TUCHUIIIMHBI

7.1. JInueH3HMOHHOE U CBOOOTHO PACIIPOCTPaHsieMoe MPOorpaMMHOe
o0ecrneueHue

[lepeyeHbp TUIEH3MOHHOTO M CBOOOJHO PACHpPOCTPAHIEMOrO MPOTPaAaMMHOIO
oOecrnieueHusi, B TOM YHCJI€ OT€YECTBEHHOTO TPOM3BOICTRA:
- Microsoft Windows 7 Professional — CuctemHoe mnporpaMmHoe oOecIeyeHue.
Onepanuonnas cucteMa. [Kommepueckas (Volume Licensing)]; T110-72B-264;
-Microsoft Windows 8 Professional — CucremHoe mnporpamMmHoe oOecreueHue.
Onepanuonnas cucteMa. [Kommepueckas (Volume Licensing)]; 110-842-573;
- Microsoft Windows Professional, Russian — CucremHoe mnporpaMmMHOe
obecnieuenue. OnepannonHas cucrema. [Kommepueckas (Volume Licensing)]; T1O-
BES-834;
- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) — ITaker oducHbix npunoxenuit [Kommepueckas (Volume Licensing)];
[10-D86-664;
- Adobe Acrobat Reader DC - [Ilpunoxenue mis co3gaHuss W TPOCMOTpa
ANEeKTpOoHHBIX yOnukanuii B popmare PDF [becrinarnas]; [10-F63-948;
- 7-Zip — Daitnoseiii apxuartop [becmatHas |; [10-F33-948;
- Apache OpenOffice — ITakeT odpucubix npunoxenuit [Otkpeitas]; II0-EB7-115;
- Google Chrome — bpayzep [Otkpsitas]; [10-F2C-926;
- LibreOffice — I1aket opucHbix npunoxkenuii [Otkpeitas|; [10-CBB-979;
- Aner O6pazoBanue 8§ — CucrtemMHoe mporpaMMHoe oOecrieueHue. OneparmoHHas
cucrema. [OtkpsoiTad]; [10-534-102;
- MathCad 14 — TIlporpamMMmHBIA TpPOAYKT MJiS BBHINOJHEHUS WH)XXCHEPHBIX U
Matemarnueckux pacuetoB [Kommepueckas (Full Package Product)]; [10-6E1-625.

7.2. IlpodeccuonasibHble 0a3bl JAHHBIX U HHPOPMAIIUOHHbIE CIIPABOYHbIE
CUCTEMBI

1. ®enepanpubiii nopran «Poccuiickoe oOpa3zoBanue» http:/www.edu.ru/
(cBOOOIHBIN AOCTYII).

2. Uadopmarmonnas cucreMa «EamHOoe OKHO 1ocTyma K 0Opa3oBaTelbHBIM
pecypcam» [DneKTpoHHbIN pecypc]. — Pexxum goctyna: http:/window.edu.ru/ , moctyn
TOJTBKO TIOCJIE CAMOCTOSITEITBHOM PETHCTPAITHH.



http://window.edu.ru/
http://www.edu.ru/

3. Hayunas snexrponnas omommoreka «eLIBRARY.RU» [DnexTpoHHsIi pecypc].
— Pexxum pocrtyma: https:/www.elibrary.ru/ OCTyn TOJBKO TOCIE CaMOCTOSITEITBHOMN
pETUCTpAITUH.

4. DnexTpoHHas OoubnuoTeKa YHUBEpPCUTETA http://elib.igps.ru/
(aBTOpU3OBaHHBIN JOCTYII).

5. DIEeKTPOHHO-OMONIHOTEeYHAs cucrema «9BbC IPR BOOKS»
http://www.iprbookshop.ru/ (aBToOpru30BaHHbBIN TOCTYM).

7.3. Jluteparypa

OcHoBHas JuTEparTypa:

1. Beicias maremaruka. Kypc nekunuii ¢ npumepamu U 3agadamu | Tekcrt]:
yueOHoe nocobue. U.1 / b.B. 3abopckuii [u mp.], 2015. - 200 c. Pexxum gocrymna:
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Beicmias maremaruka. Kype nexkumit ¢ npumepamu u 3amadamMu [ Tekcr]:
yuyebHoe mocobue. Y.2 / b.B. 3abopckuii [u ap.], 2016. - 192 c. Pexxum nocryma:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false

JlonoJIHUTeIbHAS JIUTEpaTypa:
1. Kanununa, Enena Cepreesna. COOpHHK 3a7a4 10 BeIciIel MaTtemaTuke [ Tekct]:
yuebHoe nocodue. Y. 1 / E.C. Kanununa, T.A. Cenemenena, C.b. Xutos; pen. 3. H.

UwmwxkukoB, 2015. - 108 c. Pexum  gocrtyma:  http://elib.igps.ru/?
41&type=card&cid=ALSFR-f687{f41-8b10-4703-89ed-60e0164da236
2. Tpodumen, E. H. Craructuueckue wmeToisl 00pabOTKH U aHaluza

undopmanuu B MS Excel [Tekcr]: yueoHOoe mocodue. Y. 1. Metoasl onucarenbHON
CTaTUCTUKU M TpoBepku cratuctuueckux rumore3 / E. H. Tpodumen, B. .
Tpodumen, C. I1. Epemenko; pea. O. H. Umxukos, 2017. — 192 c¢. Pexxum mocryma:
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40{6686-4a20-4e82-a639-
fc4a87d544d7 &remote=false

3. Tpodumen, E.H. Cratuctuueckre MeToapl 00pabOTKH W aHaln3a WH(popMaluu
B MS Excel [Tekct]: yue6HOe mocoOue sl KypcaHTOB, CTYJAEHTOB, MarucTpoB,
agblOHKTOB YyHHMBepcutTera. Y. 2. JlucnepcHOHHBIM aHanu3. MeToabl U3y4YeHUs
B3aUMOCBs3ei u quHamuku mporieccoB / E. H. Tpodumen, B. . Tpodumen; pen. 3.
H. UYmxwmko, 2018. - 116 c¢. Pexum pocryma: http://elib.igps.ru/?
40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5¢50c3cd3fcl &remote=false

7.4. MarepuajibHO-TEXHHUYECKOE o0ecrneueHmne

Jist mpoBenenusi U oOeCTEUEHUS 3aHATUM HCIIOJIB3YIOTCS TOMEIICHUS,
KOTOpbIE TPEACTABISIIOT CO00W y4ueOHbIC ayqUTOPUU IS TPOBENCHUS] yUeOHBIX
3aHATHM,  MPEAYCMOTPEHHBIX  MporpaMmoil  OakamaBpuara,  OCHAI[CHHBIC
000OpyIOBaHUEM W TEXHUYECKUMH CpPEICTBAaMU OOYYCHHS: aBTOMATH3HPOBAHHOE


http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://www.iprbookshop.ru/
http://elib.igps.ru/
https://www.elibrary.ru/

pabouee MecCTO MpernojaBaTelis, MapKepHas J0CKa, MYJIBTUMEIUWHBIN MPOEKTOD,
M0Ca/I04HbIE MEeCTa 00yUaIOIUXCS.

Jns mpoBeaeHus J1aboOpaTOpHBIX  padOT  HMCHONB3yeTcs  Jlaboparopus
BBIYHMCIIUTEIbHON TEXHUKH.

[TomemieHnust s CaMOCTOSITENIbHOM pabOThl  OOy4aroUIMXcs OCHALIEHBI
KOMIIBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TMOJKIIOYECHUA K cetu «MHTepHeT» Hu
obecrieueHreM JOCTyMa K 3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTEIbLHON Cpejie
YHUBEPCUTETA.

ABTOp: KaHIUJAT NEeAarornyecknx Hayk, goueHT Cuporuna UK., kangunar
NeIarornyeckux Hayk, noreHT Tpodumern E.H.
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