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1. leap ¥ 3372494 AU CHUILIHHBI

eab ocBOeHMSI AUCHUILTHHBI:

OBIIQJICHUE METOJaMU MaTeMaTHYeCKOTO TO3HAHUS U METOJOJIOTHEH PabOThI C
MaTeMaTHUYECKUMU OOBEKTaMH B KOHTEKCTE WX TMPUMEHEHUS IS pelIeHUs
npodeCCHOHAILHO-OPUEHTUPOBAHHBIX ~ 3a7ady B oOnactu  TexHocdepHOoi
0€30MaCHOCTH.

Ilepeyenb KoMIeTeHUMIA, (POPMHUPYEMBIX B IIpoLecCe H3YyYeHHUs] AU CHUNINHBI
Komnerenuuu Coaep:xanue

YK-1 CrocoOeH OCYHIECTBISATh TOWUCK, KPUTUYECKUH aHajdu3 U CHUHTE3
nHpOpMAIMU, TPUMEHITh  CHUCTEMHBIA  TIOAXOA  JUIS  PEIICHUS
MOCTABJICHHBIX 3a]1a4.

3agaun TUCHUILINHDBI:

—  ¢dopMHpOBaHWE HAaBBIKOB, CBSI3aHHBIX CO CIOCOOHOCTBHIO TPUMEHEHUS
CUCTEMHOTO TIOJXOJa JJIs PEIICHHWS IIOCTABJICHHBIX 3aJad B 00JIacTH
TexHOC(hepHON OE30MMaCHOCTH;

—  OBJIaJICHME METOJaMH TIOMCKa, KPUTHUYECKOTO aHaliu3a M CHUHTE3a
uHMOPMAITNH IS PEIIeHUs MTOCTABIIEHHBIX 3a71a4 B 00JIaCTH TeXHOCPEPHOU
0e30ITaCHOCTH;

—  ¢dopMHpOBaHWE YMEHUMW, CBS3aHHBIX CO CIOCOOHOCTBHIO TPUMEHEHUS
byHIaMEHTAJIbHBIX TMOHATHUMA, METOAOB, (QOPMYJI U TEOPEM BBICIICH
MaTEeMaTHUKH TMPU PEUICHUU TUIOBBIX 33/a4 B 001acTH MpodeccuoHaIbHOM
NESTETHHOCTH.

2. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHMs] 1M CUMILINHBI,
COOTHECEHHBIX C IVIAHUPYEMbIMHU pe3yJibTATaMH 0CBOCHUA 00pa3oBaTeIbHOMI
MPOrpaMMBbl

IInanupyemblie pe3yJabTaTbl 00y4eHHs MO
AUCUHMILINHE
Tun 3apa4mn npogecCHOHAIBLHON 1eATEeJbHOCTH: OPraHU3alHOHHO-YIIPABICHYECKUH

NHaukaTopbl 10CTHKEHHS] KOMIEeTEeHINH

3HaeT NpUHLHUITEI cOopa, 0oTOOpa 1 06001meHns | 3HaeT

I/IH(bOpMaHI/II/I, METOJIMKHA CUCTEMHOIO MOAX0/Ia | OCHOBHBIE IIOHATHS BBICIIEH MaTCMaTHKH,

JUTSI pelieHus MpodecCHOHANBHBIX 3a/1ad. METOAbl MAaTEMAaTUYECKOTO0 aHalii3a M OCHOBBI
VK-1.1 CHUCTEMHOTO HOoaX01a s peueHus
MTOCTABJICHHBIX 33]1a4 B 001acTH TeXHOC(hEpHOU
0€30IaCHOCTH.
Ymeer

HCTOJIb30BaTh METOJIbl MaTEMaTH4eCKOro
aHaJIN3a, aHATUTUIECKOM T€OMETPHH,
TUHEHON anreOpel, TCOPUN PYHKIIUN
KOMIUTIEKCHOTO TIePEMEHHOTO,
muddepeHnaIbHbIX ypaBHEHUH, TEOPUU
BEPOSITHOCTEN Y MATEMAaTUYECKON CTATUCTHKH,




MIPUMEHATh METOAUKY CUCTEMHOIO MOJIX0Aa
JUISL pelieHus: mpodeccruoHANbHbIX 3a/1au.

YMeeT aHanmu3upoBaTh U CHCTEMATH3UPOBATh
pa3HOPOJHBIC JaHHBIC, OIICHUBAThH
3¢ GEKTUBHOCTH MPOIISyp aHAIHU3a MpodieM u
NPUHATHS PEIICHUH B IPOPECCHOHATLHON
JESTEIILHOCTH.

VYK-1.2

3Haer

MCTOIbI aHAJIN3d PASHOPOAHBIX TAHHBIX

VYMmeetr

OCYILECTBIIATH OLEHKY 3(PPEKTUBHOCTH
MIPOIIeTyp aHaJIM3a MPOOJIeM U TPUHATHUS
peleHuii B IpoecCHOHAIBHON 1S TEIbHOCTH

Brnageet HaBbIKaMU Hay4yHOTO MOKMCKA U
MIPAaKTUYEeCKOM paboThl ¢ HHPOPMAITIOHHBIMHU
MCTOYHMKAMH; METOJJaMU MPUHATHUS PELIICHHH.

VK-1.3

3uaer

TEXHOJIOTHIO paboThl ¢ MHPOPMAITUOHHBIMU
MCTOYHHUKAMHU

YMmeet

MIPOBOJIUTH IOUCK HayYHOU MHGOpMAIII

3. MecTo IMCUUIJIMHBI B CTPYKTYPe OCHOBHOM NPO¢eCCHOHAIBHOH
o0pa3oBaTe/IbHOI MPOrpaMMBbl

JlucruruinHa OTHOCUTCA K 00s3aTelIbHON YacTH OCHOBHOM MpodecCUOHATBHOM
oOpa3oBaresIbHOM MporpaMMbl OakajiaBpuara 1o HampasiieHuio noaroroBku 20.03.01
Texnocdepnas 6e3onacHoCTh, Tpoduis «lloxkapHas 6€30MaCHOCTHY.

4. CTpyKTYypa M coepKaHue TUCHMIIIMHBI

OO6masi TPyIOEMKOCTh IUCIUIUIMHBI COCTaBISET 8 3a4€THBIX €IuHUI], 288

qaCoOB.

4.1. PacnpenesieHue TPy10eMKOCTH Y4eOHOM JUCHMILIMHBI 110 BUAAM padoT
1o cemecrpam u ¢gopmam o0y4eHHust

1Jis1 04HO¥ GopMBbI 00yUeHHsI

TpynoemkocTh
Bun yue6HO# paboThl 110 CEMeCTpaM
3.e. | wac. 1 )
OO0mast TpyAO0eMKOCTh TUCIUILUIUHBI MO0 y4eOHOMY 3 288 144 144
TUIaHY
KonrtaktHast paboTa, B TOM 4uCIIE: 126 54 72
AyIHTOPHBbIE 3aHATHS 126 54 72
Jlexuuu (JT) 46 20 26
[Mpaktuueckue 3ausatus (I13) 80 34 46
KOHCYJIbTAllUK TEPE] SK3aMEHOM 4 2 2
CamocrositesibHas pabora (CPC) 86 52 34
IK3aMeH 72 36 36

JJIAL 32049HOM (popMBbI 00yUeHH S




TpynoeMkocTh

o o
Bun yuebnoi paboTsr se. e, A
1
OOmias TPyIOEeMKOCTh AHUCHUUIUIMHBI IO y4yeOHOMY 3 288 288
IaHy
KonraktHas paboTa, B TOM 4HCIIE: 26 26
AyIuTOpHbBIE 3aHATHUSA 24 24
Jlextmnm (JI) 8 8
[Tpaktuueckue 3austus (113) 16 16
KOHCYJIBTAIIUU TIEpe]] 9K3aMEHOM 2 2
CamocrositesbHas pabora (CPC) 253 253
IK3aMeH 9 9

4.2. TemaTu4eCKHil IUIAH, CTPYKTYPHPOBAHHBIH M0 TeMaM (pa3jaesiam) ¢
YKa3aHHeM OTBEJACHHOI0 HA HUX KOJIMYeCTBAa aKaJleMUYeCKHX YacOB M BH/I0B
Y4eOHBbIX 3aHATHH

1Jis1 04HOM GopMbI 00yUeHNsI
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1 cemecTp
Pazgea 1. DaeMeHTHI JUHEHHOM
ajre0pbl 1 AHAJIUTHYECKOH
reoMeTpuu
1. | Tema 1. Marpuus! u onpenenurenu, | 16 | 4 6 6
WX TPUIIOKECHUS
2. | Tema 2. BekropHnas anredpa 10 | 2 2 6
3. | Tema 3. DaeMeHTEI aHATUTHYECKOU 18 4 2 12
T€OMETPHUHU
Pa3nen 2. KommiexkcHbIe Ynciia
4. | Tema 4. KoMIJIeKCHBIE YUCIa 16 4 6 6
Paznena 3. Beenenue B
MaTeMaTH4YeCKHii aHAJIN3




5. | Tema 5. Teopus npenenos u ee I8 | 2 4 10
MPUIOKCHUS
Paznen 4. Indppepenunanbuoe
HCYHUCICHUEe PYHKIMH
6. | Tema 6. IIpousBonHbie U 30 4 14 12
nuddeperimans
Koncyabranus 2
JK3aMeH 36 36
Hroro 3a 1 cemectp 144 | 20 | 34 36 | 52
2 cemecT
Pa3nea S. UnterpajabHoe
HCYHUCTIeHUEe PYHKIMI
7. | Tema 7. OCHOBHbIE IOHATHUS 20 | 4 4 4
MHTErPaJIbHOTO UCUUCIICHUS
Pa3nea 6. Paabl
8. | Tema 8. Hucnossle u 8 2 2 4
(GYHKIIMOHAJIbHBIC PSIbI
Paspnen 7. OcHOBBI TeOpUH
aupPepeHIHANBHBIX YPABHEHUH
9. | Tema 9. luddepenunansubie 26 | 4 8 8
ypaHenus (1Y) u ux cucremsl
Pasnea 8. Teopusi BepositHOCTEH
10. | Tema 10. KombunaTopuka 10 | 2 2 1
11. | Tema 11. Cnyuaiiabie cOOBITHS 14 | 4 4 3
12. | Tema 12. CnyyaiiHble BEJIMYUHBI 22 | 4 8 4
Paznen 9. Maremaruueckasi
CTATHCTHKA
13. | Temal3. OcHOBBI MaTeMaTHU4ECKON 16 | 2 6 2
CTaTUCTUKH
14. | Tema 14. KoppensumoHHo- 10 | 2 4 4
PErpECCUOHHBIN AHAJIN3
15. | Tema 15. OcHOBBI TEOpUU 16 | 2 8 4
CTaTUCTUYECKUX PEIICHUN
Koncyasranus 2
JK3aMeH 36 36
Hroro 3a 2 cemectp 144 | 26 | 46 36 | 34
HToro nmo nucuumjinHe 288 | 46 | 80 72 | 86
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1 kypc
1 Marpuubl 1 OTIpeeIuTeNH, UX 32 ) 30
HPUIOKEHUS
7 | Bekrophas anredpa 20 2 18
3 | DneMeHThI aHaTMTHYECKOM TEOMETPUU | () 20
4 | KommnexcHble uncia 20 20
5 | Teopus npezenoB u ee NPUIOKEHHA 18 o) 16
6 | IpousBoansle u nuddepeHunans 24 2 22
7 OCHOBHBIE TIOHSTHS HHTETPATHLHOTO 2 ) 20
MCUHUCIICHHSI
g | Yucnossle u QyHKIIMOHAIBHBIE PAABI 18 2 16
Juddepenunansubie ypaBaeHus (1Y)
? Y VX CHCTEMBI 22 2 20
10 | Kombunaropuka 10 10
11 | Cnyuaiinsle coObITus 16 2 14
12 | Ciy4aiinble BETMYHHBI 14 14
13 | OcHOBBI MaTeMaTUUYECKOH CTATUCTHKU | {2 o) 10
14 KoppensunoHHo-perpeccuoHHbIH 12 4 2
aHaJIN3
OCHOBBI TEOPUH CTATUCTUYECKUX
15 - 17 2 15
Koncyabranus 2 2
IK3aMeH 9 9
Hroro 288 | 8 16 2 9 253

4.3. TemaTuueckunii IJIaH 1Jisi 00Yy4aIOIIMXCS

04HOi (pOopMBI 00yUEeHUSA
PA3/IEJI 1. JIEMEHTSBI IMHEMHOM AJITEBPBI U AHAJIMTHYECKOM
IF'EOMETPUHA

Tema 1. MaTpuusbl ¥ onpeaeuTe/ I, UX NPHUI0KESHHU S
JlekunoHHble 3aHATUA. Marpuubl U ONPEICIIUTENN: OCHOBHBIC NOHATHUS U

Bubl. Onepaunn Hag matpunaMu. Berunciienne onpenenureneid. CJIAY: ocHOBHBbIE
nousatuss u Buabl. Metoael pemenuss CIIAY: Taycca, Kamepa. Ilpumenenue



KOMITOHEHTOB JIMHEHHON anreOpbl B MpoLiecce PelIeHHUs] TUIOBBIX 3ajad B 00nacTu
TexXHOC(hepHOU OE30MacCHOCTH.

IIpakTuyeckue 3aHsaTHs. JleWCTBUA C MarpuuaMd W BBIYMCIICHHE
onpeaenurenei. MccienoBaHue CUCTEM JMHEHHBIX aareOpaudyecKux YpaBHEHUN Ha
COBMECTHOCTb. PellleHre cucteM JIMHENHbIX anreOpandeckux ypaBHEHHI.

CamocrosiTesibHass padora. PemieHue cucteM JMHEHHBIX anreOpanydyecKux
YpaBHEHUN MaTpUYHBIM METO/IOM.

Pexomenayemas iureparypa:

OoCHOBHas [1];

JorojiHuTenbHas [1].

Tema 2. BekTopHasi ajareopa

JlekniuoHHoe 3aHsATHE. BEKTOPHI: OCHOBHBIC MOHATUA W BUIbIL. JleWCTBUA C
BekTopamu. CKalsipHOE, BEKTOPHOE U CMEIIAHHOE IPOM3BEJCHUS BEKTOPOB.
Hcnonb3oBaHWe 3JIEMEHTOB BEKTOPHOW aireOpbl I pEelIeHUs] IPaKTUKO-
OPUEHTUPOBAHHBIX 337ay B 00JacTU B 00NACTH MPOQPECCUOHANTBHOU AESTENbHOCTH,
CBSI3aHHOU ¢ oOecrieyeHueM 0e30IaCHOCTH OKPYKAIOIIEH Cpebl.

IIpakTnuyeckoe 3ansTue. [Ipon3BeeHUsI BEKTOPOB U UX IPUMEHEHHE.

CamocrositesibHast padora. [IpuMeHeHMEe BEKTOPHOTO M CMELIAHHOTO
MPOU3BEACHUH 1JIs1 BBIYMCIICHUS TUIOIa/Iel 1 00BEMOB.

Pexomenayemas iureparypa:

ocHoBHas [1];

JonoHUTeNbHas [1].

Tema 3. J1eMeHTHI AHAJTUTHYECKON TeOMeTPUM

JleknuonHnsblie 3ausTudA. [IpsiMas Ha MIIOCKOCTH: OCHOBHBIE BUABI YPABHEHH,
B3aMMHOE€ PACHOJIOKEHHUE IPSAMBIX, PACCTOAHUE OT TOYKH A0 NpsMOM. IImockocTh:
oOuiee ypaBHEHHE, B3aMHOE pacCIolioKeHHe iockoctel. [IpsiMas B mpocTpaHcTBe:
KaHOHMYECKOE YPAaBHEHHUE, B3aUMHOE PACITOJIIOKEHUE MPSAMBIX, PACCTOSSHUE OT TOUYKH
no unpsmoil. Kpuble Broporo mnopsiaka. I[loBepXHOCTHM BTOpPOro MHOpPSKa.
[IpuMeHEeHNE KOMIIOHEHTOB AHAJIMTHUYECKON TE€OMETPHUM B IIPOLIECCE PELICHHS
TUIIOBBIX 33/1a4 B 00JIaCTU TeXHOCHEPHOU O€30MaCHOCTH.

IIpakTuyeckoe 3aHsaTHe. IlocTpoeHME KPUBBIX M IOBEPXHOCTEW BTOPOIO
HOpsIIKA.

CamocrosiTesibHass padora. Pemienue 3agad 0 OpsIMbIX Ha IJIOCKOCTH U B
npoctpancTBe. Paspaborka Tabmuibl «Knaccudukamuss KpUBBIX W MOBEPXHOCTEH
BTOPOTO MOPSIKD.

PexoMenayemas iureparypa:

ocHOBHas [1];

JonoTHUTENbHAs [1].

PA3JIEJI 2. KOMIIVIEKCHBIE YN CJIA



Tema 4. KommiiekcHbIe YucIa

JlekunoHHble 3aHATHUA. KOMIUIEKCHBIE 4YHClIa: OCHOBHBIE TOHSTHS,
pasznuuHbie (POPMBI KOMIUIEKCHOTO uucia. Onepaiuu HaJl KOMIUJIEKCHBIMA YHCIIAMHU.
[IpumeHEeHnE OCHOBHBIX TMOHSTUWA TEOPUU KOMIUICKCHBIX YHCEN I PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4 B 00JIaCTH TeXHOCHEPHOI O€30MaCHOCTH.

IIpakTnyeckue 3anaTus. JleWCTBUSA HAJ KOMIUIEKCHBIMM YHUCIIAMUA B
anreOpanyeckoi u TpuroHomerpuyeckon gopmax. [lpumenenue dhopmynsl Myaspa.
N3BieyeHne KOHA N-OM CTEIEHU U3 KOMIIJIEKCHOTO YUCIIA.

CamocrosiTesibHas padora. Teopus PyHKIMI KOMIIIIEKCHOTO MIEPEMEHHOTO.

Pexomenayemasi mureparypa:

OCHOBHas [2];

JOTIOJTHUTENIbHAS [2].

PA3JIEJI 3. BBEJEHUE B MATEMATHYECKHWI AHAJIN3
Tema 5. Teopust npeaesioB U ee NPUIOKESHUS

Jlekumonnoe 3ansaTme. IloHATHsS Teopun (QYHKUMA OAHOW W MHOTUX
nepeMeHHblx, wux rpaduku. Ilpegen QyHKIUM OAHOW TNEpEeMEHHOW U ee
HENPEPBIBHOCTb. ACUMNOTOTHl (YHKIMM OAHOM mnepeMeHHOW. Mcmonb3oBaHue
anmapara TEOpUM IpPEIENoB JJsl ONMCAaHMs, aHalIu3a U 0OpabOTKU pe3ysbTaToB B
IpoLECcCe PEIIeHUsl THUIOBBIX 33Jad B MNPOPECCHOHATBHOM OO0JACTH  3alUThl
OKPYXKAOIIECH CPEJIbL.

IIpakTuyeckue 3aHsATHSA. PackpeiThe HeEONpeneNEéHHOCTEN NPU PELICHUU
npenenos. [Ipumenenne 3amedarenbHbIX npeaenos. [Ipunoxkenne Teopun npenesos.

CamocTtosiTesibHasi pabora. I[locTpoenme »5cku30B TpaduKoB (PyHKUIUH.
Pa3pabotka cucremarusupyromieil Tadmuipl «OCHOBHBIE 3JI€EMEHTAapHbIE (PYHKIUU U
UX rpauKm».

Pexomenayemas iureparypa:

ocHOBHas [1];

JIOToTHUTENbHAs [1].

PA3JIEJI 4. TM®PEPEHIIMAJIBHOE NCYUCJTEHUE ®YHKIIUIA
Tema 6. IIpousBoaubie u nuddepeHunaib

Jlexuuonnblie 3aHsaTHA. [loHATHSA TPOU3BOIHON PYHKINU OHON MEepeMEHHON
U HECKOJbKMX nepemeHHbIX. llpaBuna nauddepenunponanus. IlpousBogHbsie u
mugdepeHnransl BRICIIMX NOPAIKOB. Mcnonb30BaHre METOAOB AP PEepeHIINaIbHOTO
VICUNCJICHHS Ul ONMCAHMsS, aHAJIW3a U TEOPETHUYECKOIO HCCIIEN0BaHMs, 00pabOTKH
pe3ynbTaToB, a TaKXe B IPOLECCe pEIIeHUs THUIOBBIX 3ajad B o0iactu
TeXHOChEpHOU OE30MaCHOCTH.



IIpakTHyeckue 3aHSTHA. BbIunciieHHe MPOW3BOAHBIX M Iu(depeHIInaioB
dbyHKIMH. Brraucienre mporu3BOIHBIX BBICIIUX TOPANKOB. MccnenoBanne (QyHKITHI
MeTogamu AuddepeHInaIbHOTO HCUYUCICHUS U OCTpOeHNe TpaduKoB (PyHKITHIA.

CamocrosiTesibHas padora. HaxoxxneHue npou3BOAHBIX OOpaTHBIX (PYHKIIMIA
ofHOM mnepemeHHOW. HaxokeHrne Npou3BOAHBIX (PYHKIMI OIHOM INEpPEMEHHOM,
3aJIaHHBIX TapaMeTpuuecku. HaxoxaeHrne Oe3yCI0BHOTO U YCIOBHOTO JKCTpEeMyMa
GbyHKIMI IBYX IEPEMEHHBIX.

Pexomenayemas iureparypa:

ocHOBHas [1, 2];

JorojHuTenbHas [1, 2].

PA3JIEJI 5. THTEI'PAJIBHOE HCUUCJ/IEHUE (I)YHKI_II/Iﬁ
Tema 7. OCHOBHbBIE NOHATHS MHTETPAJILHOTO UCYHUCICHUS

Jlekumonnbie 3ansTus. llepBooOpasHas W HEONpeNENeHHbI HWHTErpal:
OCHOBHBIE TOHATUS M CcBoWcTBAa. Meronsl uHTErpupoBanus. OnpeneneHHbIN
MHTErpan. MeToapl BBIYMCIEHUS ONpeaeTeHHbIX umHTerpanoB. Popmyna HeroTona-
Jletionuna. HecoOcTBeHHbI uHTErpai. Mcmonap3oBaHUE METOAOB HHTErPabHOTO
VCUYUCIIEHUS JUISL OMMCAHUS SKCIEPUMEHTAILHOIO HCCIIeOBaHus, 00paboTKu
pe3yNbTaToB, a TakKK€ B IMPOLIECCE PELICHUS THUIIOBBIX 3a/1a4 B CBA3AHHOW C
oOecrieyeHrueEM 0€30MacHOCTH YEI0BEKa.

IIpakTuyeckue 3aHATHA. DBpluuciIeHHE HEONPEAECICHHBIX HHTEIPAJIOB.
HenocpenctsenHoe umHTErprpoBaHue. MeETOJ MHTETpUPOBAHUA IO YacTaM. Merton
3aMEHbl TIEPEMEHHOM. BpruucieHne onpeaeneHHblX uHTerpainoB. I[IpoBepounas
pabota o pasaeny: «IHTerpaibHOe ucUnciIeHUE QYyHKITUN.

CamocTrosiTesibHass padora.

[IpunioxkeHrne  ONMPENEICHHOTO  HHTErpajia K  PEHICHUIO  IPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4. BeruuciaeHne HecOOCTBEHHBIX HHTETPAJIOB.

Pexomenayemasi ureparypa:

ocHOBHas [1];

JorojiHuTenbHas [1].

PA3JIEJI 6. PA1bI
Tema 8. UncJioBbie 1 PyHKIHOHAJIbHBIE PSAIbI

JleknuonHoe 3aHsATHE. UMCIOBBIE PAABI: OCHOBHBIE INOHATHS W INPU3HAKU
cXoauMOCTH. DyHKIHMOHAIBHBIE PSI/Ibl: OCHOBHBIE MOHATHS W HAXOXKACHHE 00JacTH
cxomuMmocTH.  [IpuMeHeHme  CcTemeHHbIX  psSiAOB B TUHOBBIX  3ajadax
npodecCHOHAIBHOM chephl, CBI3aHHOM C 3aIIUTON OKPYKAIOIIEH Cpe/Ibl.

IIpakTuyeckoe 3ausiTue. [Ipumenenue Teopun psioB.

CamocrosiTtesibHass  paGora.  Pazpabotka  tabmunbsl  «Paznoxenue
AJIEMEHTApHBIX PYHKIMN B psa Teimopay.



Pexomenayemasi iureparypa:
OCHOBHas [2];
JOTIOJIHUTEIIbHAS [2].

PA3JIEJI 7. OCHOBBI TEOPUU TN ®PEPEHIIUAJBHBIX YPABHEHUI
Tema 9. Iudpepenuuanbubie ypaBHeHus (YY) u ux cucremsl

Jlekuuonnbie 3anstus. JudpdepeHuuansHsle ypaBHeHUs. 3agada Komw.
OCHOBHbBIE METOZABl pEIICHUs OOBIKHOBEHHBIX JU(P(PEepeHINaTbHbIX YpaBHEHUH.
Hcnonbs3zoBanne audQepeHnanbHbIX ypaBHEHUN Ul pELICHHs THUIOBBIX 3a]ay
TexHoChEepHO O6€30MacHOCTH.

IIpakTnuyeckue 3anaTHsA. Pemenune OOBIKHOBEHHBIX U(D(EepeHITNATEHBIX
ypaBHEHUN 1-ro mopsaka: ¢ pasfgessIloUMMUCS TEPEMEHHBIMH, OJHOPOIHBIX,
nuHenHbIX. Pemenue 3amaun Kommu. Pemenne oObIKHOBEHHBIX au((epeHInanbHbIX
YpaBHEHUH 2-T0 NOpAJIKA, JOMYCKAIOIINX MOHUKEHUE MOPSIKA.

CamocrtositesibHasi padora. Pemenue 3amaunm Komm 111 OOBIKHOBEHHBIX
muddepeHInanbHbIX  ypaBHEHUM  BTOporo  mopsiaka.  PemieHue — cucreM
mupdepenunanbubix  ypaBHeHuil. [lpunoxenue cucrem auddepeHnnanbHbIX
YpaBHEHUH K PEIICHUIO IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Pexomenayemasi iureparypa:

OCHOBHas [2];

JIOTIOJTHUTEIIbHAs [2].

PA3JIEJI 8. TEOPHSI BEPOSATHOCTEM
Tema 10. KomOnnaTopuka

Jleknnuonnoe 3aHsaTHe. OCHOBHBIC TMOHATUS KOMOWHATOpPUKHU. [IpuemMbl
pelieHruss KOMOWHATOpHBIX 3anad. [IlpuMeHeHue pas3iesioB KOMOWMHATOPUKH K
PEIICHUIO  MPAKTUKO-OPUEHTHPOBAHHBIX 3ajJad B 00JacTH  TeXHOCQEpHOM
0€30MacHOCTH.

IIpakTnueckoe 3ausitue. [IpuemMsl penieHuss KOMOMHATOPHBIX 3a/1a4.

CamocTrosiTesibHasA padoTa. PemeHre koMOMHATOPHBIX 3a/1a4.

Pexomenayemasi iureparypa:

OCHOBHas [2];

JIOTIOJIHUTEIIbHAS [2].

Tema 11. Caryyaiinbie coObITHS

JlekniuonHblie 3aHATUS. OCHOBHBIE MOHATHUS TEOPUHU BEPOATHOCTEN. [Toaxombl
K OIpEJEICHUI0 BEPOITHOCTH CIIy4yalHOro coObITHs. Omnepanuu Haj COOBITHUSIMHU.
TeopeMbl CHOXKEHNS U YMHOKEHHS BEPOSITHOCTEN. DOpMyIIa MOJIHON BEPOSATHOCTHU U
¢dopmyna baiteca. Mcronb30BaHne MaTeMaTHUECKOTO alapara TEOPUU BEPOSITHOCTEN



JUISL OTIMCAHMS, aHAJIN3a, TEOPETUYECKOT0, CTATUCTUYECKOTO U IKCIEPUMEHTAIBHOTO
WCCJIEIOBAaHUs U PELICHHs] TUIIOBBIX 33J]1a4, CBA3AHHBIX C 3aIlUTON OKpYKaroIlleu
CpEBbI.

IIpakTnyeckue 3aHsATUSA. BhiuncieHne BEpOSATHOCTH CIIyYailHbIX COOBITUH.
Cxema bepnymm.

CamocrositesibHas padora. [IpunoxeHne Teopur BEPOATHOCTEN CIy4aHBIX
COOBITHI B IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4ax.

Pexomenayemas iureparypa:

OCHOBHas [2];

JIOTIOJIHUTEIIbHA [2].

Tema 12. Ciry4yaiiHble BeJIMUMHBI

Jlekumonnbsle  3aHsATHA. [loHsATME  cioydyallHOM  BEJIMYMHBL.  3aKOH
pacrpeneneHuss. UHCIOBBIE XAPAKTEPUCTUKM JHMCKPETHBIX W HENPEPBIBHBIX
CIIyYalHbIX BEJIWYWH. 3aKOHBl pACHpPENEICHUs OUCKPETHBIX M HENPEPBIBHBIX
cinyvyarHblx BennuuH. [loHstue HopmanbsHOro pacnpenenenus. Kpusas [aycca.
BinusHue napameTpoB pacupeneneHus Ha BUuI KpuBoi I'aycca. [Ipumenenne meronos
TEOPUM CIYYaWHBIX BEJIMYMH K [UI OIKCAHMWSA, aHaln3a, TEOPETHYECKOTO,
CTaTUCTUYECKOTO W DKCIEPUMEHTAJIBHOTO  MCCIENOBAHMS [ PELICHUs
MPAKTUYECKUX 3aJ1a4, CBSI3aHHBIX C 3alIUTON OKpY>Karolleld cpeibl U TeXHOCHEpHOU
0€30MacCHOCTH.

IIpakTuyeckue 3aHATHA. J(UCKpEeTHBIE CilydaliHblE BEIMYUMHBI M HX
pacnpenenenue. HempepwiBHbIe ciyuaiiHble BenuuyuHbl. [IpoBepounas paborta 1o
pasneny: «Teopust BEPOATHOCTEN.

CamocrositesbHast padora. Bunbl pacnpenenenunil. 3akoH [lyaccona.

PexoMenayemas ureparypa:

OCHOBHaf [2];

JIOTIOJTHUTEIIbHASA [2].

PA3JIEJL 9. MATEMATHYECKAS CTATUCTUKA
Tema 13. OcHOBBI MATEMATHYECKON CTATUCTHKH

JleknuonHoe 3aHsaTHe. IloHsATHA M METOIBI MaTEMaTUYECKOM CTATUCTHUKHU.
BeposTHOCTHBIE aHAJIOTM CTATUCTUYECKHUX TMOHATHMW. Vcronbp3oBaHue anmapara
MareMaTU4eCKOW  CTAaTUCTHKHM U1 OINKMCAaHWs, AaHaliu3a, TEOPETHYECKOTIO,
CTaTUCTHYECKOTO M IKCIEPUMEHTAIHHOTO HCCIICOBAHUS, 00paOOTKU pPEe3yJbTaToB B
obmactu TexHoc(hepHOW 0E30MaCHOCTH U TIPH MOACIUPOBAHUH TIPOIECCOB U CUCTEM
B po(heCCuOHATLHOMN AESTEILHOCTH.

IIpakTnueckue 3aHsaTHsA. Psaawl pacnpeneneHus. BpruucieHUE TOYEUHBIX U
MHTEPBAJIbHBIX OLICHOK.

CamocrosiTesibHass padora. Bunbl u crnocoObl oTOOpa B BBIOOPOUHYIO
COBOKYITHOCTb. PacueT CBOJHBIX XapaKTepUCTUK BHIOOPKH.

Pexomenayemasi iureparypa:



OCHOBHas [2];
JIOTIOJIHUTEIIbHAS [2].

Tema 14. KoppesiniMOHHO-perpecCHOHHbIN aHAJIN3

JleknuoHnHoe 3aHsATHE. [[oHATHE CTATUCTUYECKON U KOPPEISUMOHHOW CBSI3H.
Jluneiinplii  koddduiveHT koppemsiiuu. Perpeccuonnele Mozaenu. I[IpumeneHue
MaTEeMaTUYECKOro arrapara KOppeasiiUOHHO-PETPECCUOHHOTO aHaIu3a ISl aHaJu3a,
TEOPETHUYECKOIO,  CTATUCTUYECKOTO UM  JKCIEPUMEHTAJIbHOIO  HCCIENOBAaHUs,
0o0pabOTKH pe3yabTaToB B 00JacTH TeXHOC(epHOW Oe30macHOCTH H  TpHU
MOJICTTUPOBAHUHA TIPOIECCOB M CHUCTEM B MPOGECCHOHATBLHON JCSITEIBHOCTH,
CBSI3aHHOM C 3alIUTON OKPYkKAIOIIEH CPEJIbI.

IIpakTuyeckue 3anusiTus. PeuieHue 3agad ¢ NPUMEHEHUEM KOPPEISLHMOHHO-
PErpeECCUOHHOIO aHaIu3a.

CamocrosiTesibHass padora. [lpunoxeHue KOpPpEIsIUOHHO-PETPECCUOHHOTO
aHaJin3a B MPaAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax.

Pexomenayemas iureparypa:

OCHOBHas [2];

JIOTIOJIHUTEIIbHA [2].

Tema 15. OcHOBBI TEOPUM CTATHCTHYECCKUX PelIEHU I

Jlekumonnoe  3anaTMe.  OCHOBHBIE  MOHATUS  TEOPUH  IPOBEPKHU
CTaTUCTHYECKUX Tunore3. OCHOBHBIE ATalbl MNPOBEPKH THINOTE3bl. Mcmonb3oBaHue
MaTeMaTHYECKOro armapara TEOpUU CTATUCTUYECKUX PEIIEeHUH Uil ONUCAHUS,
aHaM3a, TEOPETUYECKOI0, CTATUCTUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEI0BAaHU,
00pabOTKH pe3yJabTaToB B 00JacTH TeXHOCPepHOW Oe30MacHOCTH U IpHU
MOJIETUPOBAHUM TPOLIECCOB U CHUCTEM B MNPOPECCUOHATBHOM JEATENBHOCTH MpPH
pELICHUH THUIOBBIX 3a/ay, CBA3AHHBIX C 3alIUTOM OKpyXKaromied cpenbl u
obecrnieueHueM 0€30I1aCHOCTH YEJIOBEKA

IIpakTtuyeckue 3ansTusi. CraTucTUyeckas MPOBEpPKa MapaMETPUUECKUX
runore3. [IpoBepka rumore3bl O 3akoHe pacnpeaeneHus. [IpumeHeHue Teopuun
CTAaTUCTUYECKUX PEIICHUM.

CamocrosiTesibHas padora. [IpunokeHne TEOpUM CTaTUCTUYECKUX PEIICHUIA
B IIPAKTUKO-OPHUEHTUPOBAHHBIX 33]1auax.

Pexomenayemas ureparypa:

OCHOBHaf [2];

JTIOTIOJTHUTEIIbHASA [2].

3a04HO# GopMbI 00yUeHHsI

Pa3znea 1. DiieMeHTHI JIMHEHHOM aJIreOpbl 1 AHAJIMTHYECKOUM reOMeTPUH



Tema 1. MaTpuubl U onpeaeJUTed, UX MPUIT0KEHUS

Jleknus. Marpuiibl ¥ ONIPEACIUTENIN: OCHOBHBIE OHATUA U BUABL. Onepanuun
HaJ MarpuniaMu. Beruuciienue onpenenurenein. CJIAY: oCHOBHbBIE IOHATHS U BUJIBL.
Meroasl pemienusa CIIAY: I'aycca, Kpamepa.

CamocrositesibHass padora. /[lelictBusg C MarpuuaMM M BBIYMCIIECHUE
onpenenuteneit. O06parHas marpuiia. PemeHue cucteM JTUHEHHBIX alreOpandecKux
ypaBHeHui. MccnemoBaHue CHUCTEM JIMHEMHBIX alreOpanveckuxX YpaBHEHUU Ha
COBMECTHOCTb.

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 3];

JonosHuTeNbHas [ 1, 4].

Tema 2. BekTopHasi aareopa

IIpakTuueckoe 3ansaTue. [[ponsBeeHUsI BEKTOPOB U UX IPUMEHEHUE.

CamocrosiTesibHass padora. BekTopbl: OCHOBHBIE MOHATUA U BUJBL. JleiCcTBUs
¢ Bekropamu. CKaJIsIpHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEAECHUS BEKTOPOB.
[IpuMeHeHue BEKTOPHOTO U CMENIAHHOTO MPOU3BEACHUMN 711 BBIUYMCICHUS TUTOIAIeH
1 00bEMOB.

Pexomenayemas iureparypa:

ocHoBHas [ 1, 3];

JorojHuTenbHas [ 1, 4].

Tema 3. J1eMeHTHI AHAJTUTHYECKO TeOMeTPUH

CamocrosiTesibHast padGora. IIpsMas Ha TUIOCKOCTH: OCHOBHBIE BUJbI
YpaBHEHHI, B3aUMHOE PACIOJIOKEHHUE MPSIMBIX, PACCTOSHHE OT TOYKU /IO MPSIMOIL.
[TnockocTh: obIIee ypaBHEHHE, B3aUMHOE pacloyiokeHue Imiockocted. [Ipsmas B
IIPOCTPAHCTBE: KAHOHMYECKOE YpPABHEHUE, B3aHMMHOE pPACIOJIOKEHHUE MPSAMBIX,
paccrosiHue OT TOYKM 110 npsimoi. Kpusble Broporo nopsaka. [loBepxHocTH BTOpPOro
nopsnka. IloctpoeHrne KpuBbIX ¥ MOBEPXHOCTEN BTOpPOro nopsiaka. Pemenue 3agay o
NpsIMBIX Ha TUIOCKOCTM U B MPOCTPAaHCTBE. BbINoiHEHUE pacueTHO-rpaduyueckoi
(KOHTpONBHOM) paboOThI TO  pasfeny «DJIEMEHThl JIMHEHHOW anreOpbl U
aHAJIMTUYECKOW TEOMETPUI.

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 3];

JonoHUTeNbHas [ 1, 4].

Pasne 2. DiieMeHThI BbICHIEH AJIredOpbl

Tema 4. KomniekcHbie yncia
CamocrosiTtesbHass padora. KoMiuiekCHbIE YHClIa: OCHOBHBIE TOHSTHA,
pasznuuHbie (POPMBI KOMIUIEKCHOTO uuncia. Onepaiuu HaJl KOMIUJIEKCHBIMA YHCIIAMHU.
Pemenue anrebpanyeckux ypaBHEHUH.
Pexomenayemasi iureparypa:
OCHOBHas [2];



JonoTHUTENbHAas [1].
Pasznen 3. BBeaenune B MaTeMaTHYeCKH aHAJIN3

Tema 5. Teopust npeaesioB U ee NPUIIOKESHUS

Jlekums. Ilonstus teopun (yHKUMHA OAHOW M MHOTHUX NEPEMEHHBIX, HX
rpaduku. [Ipegen GyHKIMU OAHON MEPEMEHHOU U €€ HEMPEPBIBHOCTh. ACUMIITOTHI
(GYHKIMU OJTHOM MepEMEHHOM.

CamocrosiTesibHass paGora. Pa3paGoTka cucreMaTu3upyromeil TaOauIbl
«OcHOBHbIE dneMeHTapHble GyHKUMM W ux Trpaduxm». IlocTtpoeHue 3CKHU30B
rpagukoB QyHKITUH.

Pexomenayemasi iureparypa:

ocHoBHas [ 1, 3];

nonojHuTenbHas [1, 4].

Pasnen 4. IuddepenuunabHoe ucuuciaeHue GyHKuuu

Tema 6. IIpousBoaubie u quddepeHunab

I[IpakTHyeckoe 3aHsATHe. BbluncieHue MNPOU3BOAHBIX M JIuU(depeHInaioB
bynkumii. MccnenoBanue GyHKIMI C TOMOIIBIO TTPOU3BOAHBIX.

CamocrosiTesibHast pabora. [loHsATHS mNpoW3BOAHONW (PYHKIIMKM  OIHOMU
NEePEeMEHHOM ¥  HECKOJNIbKMX TMepeMeHHbIX. [lpaBuna nuddepeHuupoBanus.
[TpousBonubie U muddepeHnnans BRICIIUX MOPsAKOB. HaxoxaeHne mpou3BOIHBIX
oOpartHbIX (yHKIHMI OnHOW mnepeMeHHOW. HaxokneHue Npou3BOAHBIX (YHKITUH
OJTHOM TEPEMEHHOM, 3aJaHHbIX MapaMEeTPUUECKU. AJITOPUTM MCCIEAOBAHUS U
NMOCTpOoeHHsI Tpaduka PyHKIIMH C TTOMOIIBIO MPOU3BOAHBIX. MccnenoBanne QyHKITAN
OJTHOM ¥ HECKOJBKHUX MEPEMEHHBIX C OMONIBIO0 MPOU3BOIHbIX.

Brinonnenue pacueTHO-Tpaduueckoil (KOHTPOJBHOM) paboThl MO pasleny
«nddepenunanpbuoe ncuncienne QyHKIAN.

Pexomenayemas iureparypa:

ocHoBHas [ 1, 2, 3];

JonosHuTeNnbHas [ 1, 4].

Paznen S. UHTerpanbHoe nucuucjaeHue GyHkummn

Tema 7. OcHOBHBIC IOHATHA MHTEIPAJTLHOI0 HCYHUCICHUSA

IIpakTuyeckoe 3aHATHEe. DBplUMCICHHE HEONPENEICHHBIX HWHTEIPAJIOB.
Beruncnenne onpeneneHHblX HHTETPasoB.

CamocTosiTesibHasi padora. IlepBooOpa3Hasi U HeolpeneaeHHbI HHTErpa:
OCHOBHBIE TIOHATUS M CcBoWcTBAa. Mertonsl uHTErpupoBanus. OnpeneneHHbIN
UHTErpan. MeToapl BBIYMCIEHUs ONpeaeNeHHbIX uHTerpanoB. @opmyna HeroTona-
Jleitbnu1a. HecoOcTBeHHbIII ~ umHTErpas. [eoMeTpuueckue  MPUIOKEHUS
ONpEAENICHHOI0 HWHTErpaja: IUIoMAau IUIOCKUX (Uryp; JUIMHA JyT'M KPHUBOM;
IUIOLIAb TOBEPXHOCTH BpallleHUs; 00BbEMBI TeJl BpallleHHus. BblnoiHeHne pacyeTHO-



rpadudeckoii (KOHTpOJIbHOM) paboThl 1o pazneny «HWHTerpanbHOe HWCYHCICHUE
byHKIUR.

Pexomenayemas iureparypa:

ocHoBHa# [ 1, 3];

JonosHuTeNnbHa [ 1, 4].

Pasznen 6. Paanl

Tema 8. UncsioBbie 1 GyHKIIMOHAJIbHBIE PSAIBI

IIpakTHyeckoe 3ansaTHe. [[puMeHEeHUE TEOPHUU PSZIOB.

CamocrosiTesbHass padoTa. YUCIOBBIE psi/ibl: OCHOBHBIE IOHATHS U TPU3HAKU
cxomquMOocCTu. DyHKIMOHATIBHBIE PS/Ibl: OCHOBHBIC TIOHSTHS W HAXOXICHUE 00JacTh
cxomquMocTu. Pa3zpaborka Tabmuipl «PasnokeHne SIeMEHTApHbIX (DYHKIHA B Pl
Tennopa».

PexoMenayemas iureparypa:

OCHOBHaf [2, 3];

JnonosHuTenbHa [ 1, 4].

Pazpnen 7. OcnoBbl Teopuu nuddepeHunaJIbHbIX YPABHEHU T

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

IIpakTnyeckoe 3ansitue. Pemienue OOBIKHOBEHHBIX JU(DPepeHIInaTbHBIX
ypaBHeHUH. Pemenne OOBIKHOBEHHBIX U EPEHIMATBHBIX YPaBHEHUH BBICIIMX
nopsnkoB. Pemenne cucrem nuddepeHnraibHbIX YpaBHEHU.

CamocrosiTesbHasa padora. /ludpdepennmanbupie ypaBHenus. 3agada Kormm.
OCHOBHBIE METONIbI pEIIeHUs OOBIKHOBEHHBIX JU(p(EepeHINATbHBIX YpaBHEHUMN
Pemenne 3amaum Komm st 0ObIKHOBEHHBIX U (epeHInaNbHbIX ypaBHEHUH
nepBoro nopsaka. Pemenue 3agaun Komm 111 0ObIKHOBEHHBIX AU depeHIMaTbHbIX
YPaBHEHHUM BTOPOTO MOPSAKA.

Pexomenayemas iureparypa:

OCHOBHaf [2, 3];

JonosHuTeNnbHas [ 1, 4].

Pa3znen 8. Teopusi BeposiTHOCTEl

Tema 10. KomOnHaTopuka
CamocrosiTesibHass padora. OCHOBHbIC MOHATUS KOMOWHATOpUKH. [Ipuemsr
pElIeHHs] KOMOMHATOPHBIX 3a]1ad.
PexoMennyemas iureparypa:
OCHOBHa [2, 3];
JIOTIOJTHUTENbHAS [2, 3, 4].

Tema 11. Cayuaiinbie cOOBITHS
Jleknusi. OcCHOBHBIE TIOHSATHUA Teopuu  BeposiTHocTed. Ilomxomel Kk
OTIPEACIICHUIO BEPOSTHOCTU ClydailHOro coObITusA. Onepanuu Hajl COOBITUSIMHU.



Teopembl CIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEN. DOpMysia ITOJTHOM BEPOATHOCTH U
dbopmyna baiieca.

CamocTosiTesibHasi padota. BeruncieHne BepOsSTHOCTH CIIy4alHBIX COOBITHH.
Cxema bepnymmu. 'mnepreomerpuueckas (opmyna. ['eomerpuueckue BEpOATHOCTU
(orpaHuuyeHHas 00JacTh).

Pexomenayemas iureparypa:

OCHOBHa# [2, 3];

JIOTIOJIHUTENbHAS [2, 3, 4].

Tema 12. Ciry4aiiHbie BeJIMUMHBI

IIpakTuyeckoe 3aHsiTMe. JUCKpETHbIE UM HENPEPBIBHBIC CIIy4YalHbIC
BEJIMYMHBI, 3aKOHBI UX PACTPECICHUS.

CamocrositesibHast padora. Ilonstue ciydailHOM BenWuuMHBL. YHCIOBBIE
XapaKTEPUCTUKU JUCKPETHBIX M HEMPEPHIBHBIX CIIyYaWHbIX BEJIWYUH. 3aKOHBI
pacripefieieHusi JUCKPETHBIX W HENPEPBIBHBIX CIydalHbIX BeluuyuH. [loHsaThe
HOpMalibHOro  pacmpenenenusi.  KpuBas  laycca.  BausHue — mapameTpos
pacnpenenenus Ha BuJ kpuBou ['aycca. Buasl pacnpenenenuid. 3akon Ilyaccona.

Pexomenayemas iureparypa:

OCHOBHa# [2, 3];

JIOTIOJIHUTENbHAS [2, 3, 4].

Pa3nen 9. MareMaTu4ecKkas CTATHCTHKA

Tema 13. OcHOBbI MaTeMaTHY€eCKOH CTATUCTHKH

Jleknus. [loHATHS ¥ METOABI MAaTEeMaTUYE€CKOW CTAaTUCTUKU. BeposTHOCTHBIE
AQHAJIOTH CTaTUCTUYCCKUX ITOHATHM.

CamocrosiTesibHass padora. Bumbl m crmocoObl oTOOpa B BBIOOPOUYHYIO
COBOKYIHOCTb. Pacuer CBOJHBIX XapaKTepUCTUK BEIOOPKH.

Pexomenayemas iureparypa:

OCHOBHaf [2, 3];

JIOTIOJTHUTENbHASA [2, 3, 4].

Tema 14. KoppeasiiuoOHHO-perpecCHOHHBbINA aHAJIN3

IIpakTuueckoe 3ansATHe. I[IpuMeHEHHE KOPPEISUMOHHO-PETPECCHOHHOTO
aHau3a.

CamocrosiTesibHass padora. [loHATHE CTAaTUCTHUYECKOW W KOPPEISLUOHHOU
cBsi3u. JluHeiHbId k03¢ duiineHT Koppensnun. Perpeccronnsie Moaenu. Moaenu u
METO/Ibl PErpPEeCCUOHHOrO aHanu3a. [IpunoxkeHne KopperasiiuOHHO-PErPECCUOHHOTO
aHanu3a.

Pexomenayemas iureparypa:
OCHOBHa# [2, 3];
JIOTIOJIHUTENbHAS [2, 3, 4].



Tema 15. OcHOBBI TEOPUM CTATUCTHYECKUX PelIEHU I
IIpakTuyeckoe 3ausitue. [[ppumMeHeHe TEOPUH CTATUCTUYECKUX PELICHUM.
CamocrosiTesibHast padora. OCHOBHBIE TMOHATHS TEOPUU  IPOBEPKHU
CTaTUCTUYECKUX runore3. OCHOBHBIE 3Tanbl NPOBEpPKHU runore3bl. [IpoBepka runores
C TOMOILIBKD CTaTUCTUYECKUX KpuUTepueB. lIpunokeHue Teopum CTATUCTUYECKUX
pELICHUN.

Pexomenayemasi iureparypa:

OCHOBHa# [2, 3];

JIOTIOJIHUTENbHA [2, 3, 4].

5. MeTonuueckue PEKOMECHAANINHA 10 OPraHu3anv U3Yy4CHUA TUCIHHUILINHBI

[Ipn peanuzanuu TPOrpaMMbl TUCHUIUIMHBI HCTONB3YIOTCS JICKIIMOHHBIC
3aHSTHS, MPAKTHUECKUE 3aHATHS.

OO0mMUMU ENAMU 3aHITUHN SBIISIOTCS:

— 00o011eHue, cUCTEeMaTH3allus, yriiyOJieHue, 3aKperieHue
TEOPETUUYECKUX 3HAHHUU M0 KOHKPETHBIM T€MaM JUCITUTUITNHBL;

— dbopMUpOBaHNE YMEHHI MPUMEHSTH MOJTYYEHHBIC 3HAHUS Ha MPAKTHUKE,
peanu3anys eIUHCTBA UHTEIUICKTYaIbHOW U TPAKTUICCKOM JIEATCTLHOCTH;

— BBIpa0OTKa TIPM PEHICHUU IOCTABJICHHBIX 3a/1a4 MPodheCCHOHAIBLHO
3HAYMMBIX KayeCTB: CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, TOUHOCTH, TBOPUECKON
WHUIUATUBBI.

[ensimMu neKIMU SABISIOTCS:

— dbopMHpOBaHWE CHUCTEMATU3UPOBAHHBIX HAYYHBIX 3HAHUW  TIO
JTUCITUTUIMHE C aKIIEHTOM BHUMAaHUS Ha HamOoJee CIOKHBIX BOMPOCAX MOCTPOCHUS
MaTEMaTUYECKUX MOJIENIEH TEXHOJIOTUIECKUX MTPOIIECCOB;

— CTUMYJIMPDOBAaHUE  AaKTUBHOW  TO3HABATEILHON  JIESTEIHHOCTH
oOyyaromuxcs, cnocoocTByroiee (OPMUPOBAHUIO UX TBOPUECKOTO MBIIILICHUSI.

B Xome mpakTHYecKkoro 3aHATHS OOECIIEYMBACTCS TMPOIECC AKTHBHOTO
B3aMMOJICHCTBHS OO0YYaIOMUXCS C TPEMoaaBaresieM; MpruoOpeTaroTCs MPAaKTHICCKUE
HaBBIKM W YMEHHs. L[eab MpakTHYeCKOro 3aHATHS: YIIIyOHUTh M 3aKpENUTh 3HAHUS,
MOJTyYCHHBIC Ha JICKIHUW, (POPMUPOBAHHME HABBIKOB HCITOJIB30BAHUS 3HAHHMHA JIJIS
pelieHusl MPaKTHUYEeCKUX 3aay; BBIMNOJHEHUE TECTOBBIX 3aJaHUil MO TPOBEpKE
MOJTYYECHHBIX 3HAHUN U YMEHUM.

CamocrosiTenbHass pabora oOyyarolmuMxcsl HarpaBjieHa Ha yriyOleHue u
3aKpeIUIeHUe 3HaHUM, MOJYYEHHBIX Ha JIEKUUAX U APYTUX 3aHATHUSIX; BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO aKTHBHOTO TPHOOPETCHHSI HOBBIX, TOTOTHUTEIBHBIX
3HAHWKA, TIOATOTOBKY K TIPEICTOSIIIAM 3aHATHUSM; BBITIOJIHEHHE PaCYETHO-
rpa¢udeckux (KOHTPOJIBHBIX) PaOOT.

6. OneHouHnbIe MaTepUaJIbl 110 JUCHUILINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTU 00€CIIEUNBAET OIICHUBAHKUE XO7a OCBOCHUS
JUCLUIUIMHBI, IIPOBOAUTCS B COOTBETCTBUU C COJIEPKAHUEM JAUCLUIUIMHBI 110 BUAAM



3aHATHI B (hOpMe Ompoca, pelieHus 3a7ad, TECTUPOBAHUS, BBITIOJHEHUSI PacUeTHO-
rpadugeckux (KOHTPOIBHBIX) padoT.

[TpoMexxyTouHasi arTecTanus OOSCIEYMBACT OIICHUBAHWUE MPOMEKYTOUHBIX H
OKOHYATENLHBIX PE3yIbTaTOB OOYYEHHS 110 IUCIUILIMHE, MPOBOAUTCA B (opme
IK3aMeHa.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:
6.1.1. Tekymero KOHTPOJIs

IIpumepHbIe BONPOCHI JIs1 Onpoca:

. Buasl matpwuil.

. JInHenHble onepanuy Hal MaTpULAMH.

. [TpousBenenre marpuil.

. Onepanust TpaHCIOHUPOBAHUS MATPHII.

. DIeMeHTapHbIe NpeoOpa3oBaHUs CTPOK (CTOIOIOB) MATPUILHI.
. Beruncnienne onpenenureneit 2-ro nopsiaka.

. Beruucnenue onpenenureneit 3-ro nopsaka.

. CBOICTBa OMpEETUTENCH.

. MuHOpBI U anredpanyecKkue JA0MOJIHEHHUS.

10. PaznoxkeHue onpeaeauTenis o 3JIeMeHTaM CTPOKY UM CToNOLa.
11. Pemrenue cucteM TMHEHHBIX YpaBHEHH ¢ momolibio popmyn Kpamepa.
12. Pemienue cucteM TMHEHHBIX YpaBHEHU Metonom ['aycca.
13. BekTopbl: OCHOBHBIE MOHATHS U BU/IBI.

14. JInnelinble onepanyy HaJl BEKTOPAMHU.

15. CxansipHoe mpou3Be/ICHHE BEKTOPOB U €r0 CBOMCTBA.

16. BexTopHO€E npon3BEAEHNE BEKTOPOB U €TI0 CBOMCTBA.

17. CmemanHO€ MPOU3BENEHUE BEKTOPOB U €r0 CBOWCTBA.

18. OcHOBHBIE BUbI YPABHEHUM NIPSIMOM HA IJIOCKOCTH.

19. B3anMHO€ pacnooKeHUe NPSIMbIX HA INIOCKOCTH.

20. ITpsmas Ha uiockocTU. OCHOBHBIE TUIIBI YPaBHEHUH MPSIMOM.
21. IImockoctb. OCHOBHBIE TUIIBI YPABHEHUH IIJIOCKOCTH.

22. B3anMHO€ pacmnoiOKEeHHUE TNIOCKOCTEM.

23. IIpamas B npocTpaHcTBe. KaHOHMUYECKOE ypaBHEHUE MIPSIMONA.
24. PaccTosiHME OT TOYKH A0 MPSAMON B IPOCTPAHCTBE.

25. B3anmHO€ pacnoyioKeHUe IPsIMOM U TIIOCKOCTH.

26. YpaBHEHUE U NTapaMeTPhl JILIUIICA.

27. YpaBHEHUE U NTapaMeTpbl TUIEPOOITBI.

28. YpaBHEHUE U apaMeTpbl NapadoJIbl.

29. ®opmbI IPEACTABICHUS KOMIUIEKCHOTO YHUCIIA.

30. Onepaunu HaJ KOMIJIEKCHBIMU YHCIIAMMU.

31. IlonsTre pyHKIMM OgHOM nepeMeHHol. [ paduku pyHKIUI.
32. [loHaTre PyHKIIUU HECKOJIBKUX TIEPEMEHHBIX.

33. Onpenenenue npezaena GyHKIUU.

34. CBoliCTBa MPEJIEIIOB.
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35. AcuMnTOTH PYHKIIMHU OAHOU MTEPEMEHHOM.

36. Onpenenenue Npou3BOJHOM.

37. T'eomeTpuueckuii U GU3HMUECKHUI CMBICI TPOU3BOIHOIA.

38. Tabnuiia mpor3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

39. [lpaBuia nuddepeHunpoBanus.

40. [Ipou3sBonHast CIOKHON QYHKIUU.

41. IlpaBuno Jlonurans.

42. Iuddepenuman GyHKIUU OJHOU MEPEMEHHOM.

43. YacTHble IPOU3BO/IHBIE (PYHKLINU HECKOIBKUX ITEPEMEHHBIX.

44. TlepBooOpasHas (yHKITHH.

45. Tabnuia HeoNpeAeIeHHbIX UHTETPAJIOB.

46. BeruucieHue HeOPENeIEHHOTO HHTETpaia METOAOM 3aMEHbI IEPEMEHHOM.

47. BpruncineHue HEOINPEAEIIEHHOIO MHTErpajla METOAOM HHTETPUPOBAHMS I10
qacTsIM.

48. I'eomeTpruyecKuil CMBICI ONPEIEIICHHOIO NHTETpaa.

49. ®opmyna Herotona-JleliOHuiia.

50. HecoOcTBEeHHBIN UHTErpAJL.

51. Yucnosslie psaapl. [IpuzHaku cxonumocCTy.

52. Crenennsle psiabl. O0NMaCTh CXOAUMOCTH.

53. OcHOBHBIE MOHATUSA Teopun U PepeHIInanbHbIX YPaBHEHUH.

54. 3amaua Kormu.

55. O01wee peieHUe JIMHEHHBIX OJJHOPOIHBIX AU(PPEepeHInaIbHbIX YPaBHEHHMI
BTOPOTO MOPSIKA C TOCTOSHHBIMU KO PUIIeHTaMu.

56. Meronpl pemieHUs JWHEWHBIX HEOMHOPOAHBIX IUd(epeHIInaTbHBIX
YPaBHEHUM BTOPOTO MOPSIKA.

57. Pemenue OOBIKHOBEHHBIX Ju((dEpEeHIINATBHBIX YPAaBHEHUH BBICIINX
MOPSJIKOB.

58. OcHOBHBIE MOHATHS KOMOMHATOpPUKU. Pa3menieHus, MepecTaHOBKU U
COYETaHUS.

59. OCHOBHBIE MIOHATHUS TEOPUU BEPOSITHOCTEN.

60. Knaccudukarus ciydaitHbIX COOBITHIA.

61. Kitaccuueckoe onpejiesieHle BEPOATHOCTH CIydaiiHOro coObITusi. CBOMCTBA
BEPOATHOCTH.

62. TeopeMa cl10KEHUSI BEPOSITHOCTEM.

63. TeopeMa yMHOXXEHUSI BEPOSITHOCTEM.

64. ®opmyna NOJTHON BEPOSITHOCTH.

65. ®opmynsl baiteca.

66. Cxema u popmyna bepryrim.

67. IlonaTHe cilydallHOM BEJIMYMHBI. BUIBI ClIy4aliHBIX BEJINYUH.

68. [loHsiTHE 3aKOHA pacTpPEeAEICHUS CIIyYailHON BEIIMYUHBI.

69. @yHKIMSA ¥ IUIOTHOCTh PACIIPENEIICHNS BEPOSITHOCTEN.

70. IncKpeTHBIE CITy4YailHble BETUYMHBI U 3aKOHBI UX PACIIPEACICHUS.

71. UncnoBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbBIX BEJIUYUH.

72. HenpepbIBHBIE CITy4ailHble BETMYMHBI U 3aKOHBI UX PACTIPEACIICHHUS.

73. UnucnoBble XapaKTEpUCTUKU HEPEPBIBHBIX CIIyYalHBIX BEJIUYMH.



74. buHOMHaNBHOE pacIpeiesICHHE.

75. PaBHOMEpPHOE pacnpeesieHue.

76. HopmanbHOE pacnpenesieHue.

77. OCHOBHBIE OHSATHS MAaTEMAaTUYECKOW CTATUCTHUKH.

78. Panpl pacnipeneneHus.

79. TodeuyHble OLICHKH YHCIOBBIX XapaKTEPUCTUK PaCIIpECICHUSI.

80. InTepBasibHbIC OLIEHKU U JOBEPUTEIHHBIE HHTEPBAJIBI.

81. KoaddunmeHT koppessiiiuu 1 ero CBOMCTBA.

82. [Tapnas nuHeitHas perpeccus.

83. Craructrueckue rumnore3bl. Buapl runores v 3Tamnbl KX MPOBEPKH.

IIpumepHbIe TEMBI pacuyeTHO-TpapuIecKux (KOHTPOJIbHBIX) PadoT:
1. DneMeHThI TMHEWHOHN anreOphl U aHATUTUYECKON TE€OMETPHH.

2. BeenieHne B MaTeMaTUYECKUI aHAIIU3.

3. IuddepennmanbHoe ucuuciaceHue GyHKITUH.

4. luTerpanbHOE UCUUCICHUE (PYHKIIMIA.

5. Teopus BeposiTHOCTEM.

6. MaremMarnueckasi CTaTUCTHKA.

IIpumepHble 3a7a4u:
1. HalimuTe BCe BOBMOXKHBIE ITPOU3BEIACHUS MATPHIL:

0 1 20
1 -1 3 0o —11C=-1 2 0 5 1
A= = D=
[2 0 2 1 11 1 -4 10 [2_

b

2. Pemmre cucTeMbl ypaBHEHHNN:
2x—y+z=0, 2x—y—41=0,
3x+12y-3z=1, {3x+12y-6z=1,
4x-3y-z=2; |4x-3y-8z=2.

3. Hanwr Touku: A(0; 1; —1), B(1; —1; 2), C3; 1; 0), D(2; -3; 1). Halinure

o0bem nupamubl ABCD u ee BbicoTy BH.

4. Haiimure nepuMerp W IUIOIIAAb TPEYTOJbHHKA C BEPUIMHAMH B TOYKAX

Al-1;1;-2| BI=3;-1;-3] ;; C[=7;3;-5]

5. Haiiyiure yron Mesxay mockocTsmu 0X—2Y+2=6 y 3x—y—z=0,

6. Beruucnure npeaesnbl:

lim 3;\/x+9 - 3+x°+7x  p 1HCOS2X

x20 X°=27X x5 x°+9x—2 , x»0Ctg X , xo0

2X
lim 3
, X0 2x°—5x

X—5

5+x

2x—e’sin x

7. Halimute nmpou3BoHbIe PYHKIIHIA:
X

= V2x+1 , xy2+3y—5x2:9’ y=x"T
8. Uccnenyiite GyHKIUU U OCTPOUTE UX TPAPUKHU:

3
X
y:x5+3x3—4x3+8, flxi= x*—16

9. Uccnenyiite Ha SKCTpeMyM (PYHKIIUHU:

1 5 X
= — tg — = -
y 5arcchyf(x) log, .




z:x4—y4+32x+4y; z:x2—y2’ ecm Y=12—4x

10. UccnenyiiTe Ha CXOAUMOCTb YUCIIOBBIE PSbI:

2
N

>

n+1
n=1 2 ,n 1

& (n—1f
g‘ n!

n

2n’+3

, n=1 n’+16 , n=1

5+4n°+2n

n

11. Halinure mpoOMEKYTKH CXOAMMOCTH PSAIOB:

i x" & (x—2)

=0 4"n+1F 15 (n+3f°

12. Pemure nuddepeHnnanbubie ypaBHEHUS

(Sy —5x2y)y' =2xy> +2x  xydy= (x2 — yz)dx 2xy"=y" y'+2y'=-3y=0

, , , .

13. Tpu cTpesnika B OMMHAKOBBIX U HE3aBUCUMBIX YCIOBUSAX MPOU3BOIAT MO OJI-
HOMY BBICTPENY II0 OAHOM M TOW XK€ LeJIn. BepoATHOCTh NOpaXEHUs e IEPBBIM
ctpenkoM pasHa 0,9, Bropeim — 0,8, Tpetbum — 0,7. Hailnute BeposITHOCTH TOTO, YTO:
a) TOJILKO OJIMH M3 CTPEJIKOB MOMAJIET B 1€Jb; 0) TOJIBKO J1Ba CTPEJIKA MOMAJIET B 1IeJIb;
B) BCE TPU CTPEJIKa MONAIYT B IEJIb; I') XOTsI ObI OIMH CTPEJIOK MONAJ B LEb.

14. Tpu cranka npoU3BOAAT MPOAYKLMIO, IIPUYEM, MEPBBIM U BTOPOM CTaHOK
BbITyCKatOT 1o 30%, a tpetunt no 40% Bcel mpoaykuuu. bpak B MX mpomyKuuu
COCTaBIIIET COOTBETCTBEHHO 1%, 2% u 3%. Halinure BEpOATHOCTH TOTO, UTO CIIydai-
HO BBIOpaHHOE M3/IeJIME 0Ka3aJI0Ch OPAKOBAHHBIM.

15. Halimure MateMaTHYeCKOe OKHUJIAaHUE, TUCIIEPCHIO U CPEHEE 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. Havinure MaTE€MATHYECKOE OXKHUJIaHUE, JIACTICPCUIO 51
cpeaHeKkBajipaTuueckoe oTkiIoHeHue CBX, ecinu:
0, x<-1, 0, x<0,5,
plxl=| 2x+2, —1<x<0,  Flx= #=, 05<x=1,
0, x>0; 6) 1, x>1.
a)

17. CTpenok npou3BOAUT 6 BBICTPENIOB IO MUIIEHU. BEeposSTHOCTH monaganus
B MUILIEHb B KaXA0M ciaydae paBHa 0,7. Halinure BepOSATHOCTh TOTO, YTO OH IOMAAET
B MUIIICHB: a) 3 pa3a; 0) MeHee Tpex pas; B) He OoJiee MATH pas.

18. /laHbl 3HaYEHUS CITy4YailHON BEJIMYMHBI:
70 90 62 73 86 82 91 73 87 9595 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70 81
65 72 658576 72 63 93 78 97 90 92 57 60 84 97 83 71 67 75 86 66 80 71 90 64 72
85839170 88959577 8578 68 62 58 85 58 83 78 57 70 98 56 77 81 60 79 66 85
78 77 6693 78 97 90 92 57 60 84 97 83 71 67 75 83 64 80.

[TocTpoiiTe BaprualOHHBIN psiA.

3anummTe U NOCTPONTE IMIUPUUYECKYIO (DYHKIIUIO pacIpeeIeHUsI.

[TocTpoiTe MOAUTOH WIIM THCTOTPAMMY YacCTOT.

Haiinure mony u menuany.



Haiinure ducioBele XapaKTEPUCTUKHW CTAaTUCTUUYECKOTO  PaCIpEIeSICHUS:
BEIOOPOYHOE  CpelHee;  BBIOOPOYHYIO  JUCHEPCHIO;  BBIOOPOYHOE  CpelmHee
KBaJI[paTUYECKOE OTKJIOHEHHE.

Haitaure ToueuHbIE OLICHKU TApaMETPOB PACIIPEICIICHUSL.

Haiinute nHTEpBaNIBHBIE OLICHKH ITAPAMETPOB PACIIPEICICHHUS.

19. IIpoBoamiCcsi KOHTPOJIBHBIM Cpe3 MO BBIABICHUIO CKOPOCTH UTCHUS Y
rpynnsl gereid or 6 go 10 ner. HailguTe CTaTUCTHUYECKYHO 3aBUCUMOCTb MEXKIY
BO3pacToM pedOeHKa X (JIET) M CKOPOCTHIO €ro YTeHHUs V (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

VYCTaHOBHUTE CTAaTUCTUUYECKYIO 3aBHCUMOCTh MEXAY 3HAYEHUSIMH IMPU3HAKOB X
u V. [IpoBepsTe TUNOTE3y O PAaBEHCTBE HYIIO KOA(DPUIIMEHTa KOPPEISIUU TeHEPaIIb-
HOW COBOKYIHOCTH. llocTpoiite KOppensiuMOHHOE I0JIe U NMPSIMY perpeccuu ¥V Ha
X
20. Pe3ynbTaThl MPOMEXKYTOYHON arTecTallud CTYACHTOB MO JIUCLMILUIMHE
BBICIIIasi MATEMAaTHUKA MPUBEJCHBI B TAOIHIIE:

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

Ha ypoBue 3nHaunmoctu 0,05 mpoBepbsTe€ THIIOTE3Y, YTO OTMETKH CTYIEHTOB
pacrpeneneHbl HOpMajbHO.

IIpuMepHbIe 3a1aHus 1Sl TECTUPOBAHUS:

1. Ecnu Bce aieMEHTBI CTPOKM KBaApPAaTHOW MAaTPHUIIBI pPaBHBI HYIIO, TO
OTNpeICTUTETH MAaTPHUIIHI:

Bapuanmwvr omeemos: 1) pasen 0; 2) He cyliecTByeT; 3) paBeH 1.

2. Ecmm K »rmeMeHTaM  CTPOKM — KBAJpaTHOW  Marpulbl  OpHOaBUTH
COOTBETCTBYIOIIME JIEMEHTHI IPYTOM €€ CTPOKU, YMHOKEHHBIE Ha OTJIMYHOE OT HYJIS
YHCIIO, TO:

Bapuanmwl omeemos:

1) onpenenurenb OyAeT paBeH HYJIIO;

2) onpenenuTeNb HE U3MEHUTCS;

3) onpenenuTenb U3MEHHUT 3HAK;

3. Cucrema TUHEHHBIX alreOpandyecKuX YpaBHEHUN HA3bIBACTCS OITHOPOIHOM,
€CJIH:

Bapuanmwvr omeemos:

1) cBOOOIHBIE UJIEHBI BCEX €€ YPAaBHEHUI paBHbBI HYJIIO;

2) OCHOBHAsl MaTpHIla CUCTEMbI BBIPOXK/ICHA;

3) x0Tt OB OAMH U3 CBOOOAHBIX WICHOB YPaBHEHUN PABEH HYIIIO.



4. Cuctema ypasrenuit XY =0 1 2X=2y=0 pyeer:
Bapuanumuer omeemos:

1) onHO pereHue;

2) 0 pewenui;

3) GeckoHEYHOE MHOYKECTBO PEILICHUM

5. 3HaueHHUe IPOM3BOIHON (GyHKImK Y= 2aICSIN3X g touke X=0 pasHo:
Bapuaumuor omseemos: 1) 0; 2) 2; 3) 6.

6. 3Hadenne Ipon3BoaHON (yHKIHIY = ACE2X B touke X=—1 papHo:
Bapuanumuvr omseemos: 1) 1; 2) 0,2; 3) 0,4.

7. Duddepentman Gy Y :1H(X+3)) B TOUKe X=—2 MMeeT BUJI:
Bapuaumur omseemos: 1) dy =0, 2) dy :dx; 3) dy=-0,5dx

8. DKcTpeMyMOM (PYHKIIMHM HA3bIBAIOT:

Bapuanmuer omeemos:

1) 3HaueHus1 apryMeHTa, Ipy KOTOPBIX IPOU3BO/IHAs (DYHKIIMN paBHA HYIIO;
2) 3HaueHus QYyHKIUH B TOUKAX JIOKAJIBHOIO MaKCUMyMa U MUHUMYMa;

3) TOYKH JIOKAJIbHOTO MaKCUMyMa U MUHUMYMa (DyHKIUH.

4 2
9. Cymma 3Hauenuii pynkun Y =X — 13X +36 p roukax skcrpemyma pasHa:
Bapuanumuvr omseemos: 1) 23,5; 2) 0; 3) 24.

3 2
10. Touka nepern6a dysxmun Y =2X —6x"—18X pappa:
Bapuaumuor omsemos: 1) 0,75; 2) 0; 3) -22.

~ 11. Vron B (B rpagycax) TpeyroibHUKa C BEPIIMHAMH B TOUKaX Al2; 2), B[5;5
u Cl9;1] paBeH:
Bapuanumwvr omeemos: 1) 120; 2) 60; 3) 90.

12. Ecnn wssectas touxn C165=253) i D(5;_2;_5], TO CyMMa KOOPJIUHAT
BekTopa DC paBHa:
Bapuaumuor omeemos: 1) 9; 2) 5; 3) 11.

13. Mostysb CKaIspHOTO MPOU3BEEHHUS BEKTOPOB { 5;0;-5] y bI=5;7;'5 paBeH:
Bapuanmuvr omeemos: 1) 0; 2) 50; 3) 20.

| 14. Ilepumerp mnapajesorpaMma ¢ BEpUIMHAMH B  TOYKax Al-1; 1?_2],
BI-3;-1;-3) 4 C1=7;3;-5/ pagen:
Bapuaumuor omseemos: 1) 18; 2) 9; 3) 27.
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_ 15, Monyne cMEmaHHOTO TIPOM3BENEHUS BEKTOPOB a:5k_3j,
C=k+5i+] paBeH:
Bapuanmur omeemos: 1) 36; 2) 6; 3) 0.

16. Jlan tpeyronpHuk ¢ BepiminHamu B Toukax A (1; 12), B(7; 1) u C (-3; -3).
VYpaBHenue ctoponsl BC nMeeT BUL:
Bapuanmer omeemos: 1) 11x+6y—=83=0. 2y 2x-5y-9=0, 3) y=5x-8,

17. dan TpeyronbHUK ¢ BepumHamu B Toukax A (1; 12), B (7; 1), C (-3; -3).
YpaBHeHue Menuanbl BM uMeeT BUL:
Bapuanmui omeemos: 1) 3X—=2y+5=0, 2y x—y+4=0. 3) 7x+16 y—6,5=0

18. I'eomeTpuyeckoe MECTO TOUYEK, MOAYIN PA3HOCTEN PACCTOSIHUN OT KOTOPBIX
710 (OKYCOB paBHBI, Ha3bIBAIOT:
Bapuanumuvr omeemos: 1) sannuncom; 2) rurep6oi1oit; 3) mapadosioi.

19. T'eomeTpuyeckoe MECTO TOYEK, CYMMBI PACCTOSHUM OT KOTOPBIX MO
(hOKyCOB paBHbI, Ha3bIBAIOT:
Bapuaumur omseemos: 1) snnuncom; 2) runep06os10ii; 3) mapaOoion.

20. Aprymenrt uncia Z=5—51 (B rpamycax) paBeH:
Bapuanumuvr omeemos: 1) 45; 2) —45; 3) 135.

21. Aprymenrt uncia Z=—5+51 (B rpagycax) paBeH:
Bapuanumuvr omseemos: 1) 45; 2) 135; 3) —45.

2
22. ®oxkyc kpusoii ¥ =10X pmeer koopmunarst:
Bapuanumwvr omseemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

2 2_
23. Boxsimas ock ammnca X 16y =16 pappa:
Bapuanumuol omseemos: 1) 4; 2) 8; 3) 16.

24. Tonuerit nuddepennuan GyHkaun Y =XyZ uMeeT BUI:
Bapuanmer omeemos:
1) du=xdx+ydy+zdz, ) du=xyz (dx+dy+dz); 3) du=yzdx+xzdy +Xydz

3x
g=2%

25. 3nadenue mosiHOTO nuddepennuana QyHKIUN 2y B TOuKe (2;-1)
paBHO:
Bapuanumet omeemos:

1) dz=—15dx+2dy . 9) dz=-15dx+3dy; 3) dz=3dx—2dy
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26. 3HaueHUE UHTErpana f X In"xdx PaBHO:
Bapuanmul omeemos: 1) 0,25Inx+C. 2) 41D4X+C; 3) 0,25In"x+C |

27. OObem Tena, MOIMYYEHHOTO B pe3yibTare BpalleHus BOKpYr ocu Ox

durypsy, orpannuentoil kpusoii 4 X +9Y =36 papen:
Bapuanmer omeemos: 1) 161, 2) 87, 3) 121

28. Ilnomans urypsl, orpanudennoi muamsmu XY =2 i 2X+y —=5=0_ pappa:
Bapuaumuvr omseemos: 1) 2,55; 2) 5; 3) 3,75—-4n2,

00

e v V

29. Ecmm psg "=l CXOIUTCS, TO HAWAUTE BTOPOM €ro 4YJICH, a €CJu
pacXoIUTCs, TO HAWIUTE MEPBBIA €0 WICH:

Bapuaumur omseemos: 1) 14; 2) 7; 3) 6\/2.

30. CYMMa OCJIbIX YHCCI, IIPHHAJICKAIIUX HHTCPBAIY CXOAUMOCTH piada

i x—1/"0,3"
= , paBHa:
Bapuanumuvr omeemos: 1) 7;2) 21; 13.

i 'x+5
31. Paguyc cxoguMocCTH psijia n=0
Bapuaumuor omseemos: 1) 7;2) 1; 13.

32. O61iee peleHne ypaBHEHHS 2 xy =x+y+1 pmeer Bux:
2 2 2_
Bapuanmer omeemos: 1) Y —X =Cx; 2) ly=x]| =Cx. 3) ¥=0,5xInx-0,5+2Cx

X 2
33. YactHoe pewenne ypashenns Y —4Y=4¢€" pveer Bun:

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

34. Ecrm Y [0/=5 y Y(”):?’, TO YaCTHOE pEIICHUEC ypaBHCHUS y +9y=0
UMeeT BUJI:
1) y=5cos3x+sin3x; 2y y=siNX—5C0S X 3) y=sin3x—5cos3x_

35. BepossTHOCTh KOMaH/Abl CIOPTCMEHOB OZIEpkKaTh MOOETY B KaXI0M U3 TPEX
Mmatueit cocrasisieT 80 %. BeposTHOCTh TOro, 4To KOMaHJa MPOUrpaeT XoTs Obl OJIMH
MaT4, paBHa:

Bapuaumuvr omsemos: 1) 0,488; 2) 0,8; 3) 0,2.



36. Ecimm BeposSTHOCT, TOTO, YTO pPabOTOCIOCOOHOCTh YENOBEKa Ha
MPOTSHKEHUM pabodero JHA HE OTKJIOHSIeTCS OT HopMbl, coctaBisier 30 % mnpu
qucnepcud 9, To JOMmyCcTUMast BETMIMHA €€ OTKIIOHSHHUST OT HOPMBI paBHa:

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

37. Ilokynarenb ¢ OJUHAKOBOM BEPOSATHOCTHIO 0,5 MOXKET MOCETUTh OAWH M3
JIByX Mara3uHoB. BeposTHOCTH mpuoOpecTH HEOOXOAMMBIN €My TOBap B IEPBOM
MarasuHe coctasisgeT 0,6, a Bo Bropom — 0,8. BeposTHOCTH TOTO, YTO TOBap OBLI
npUOOpETEH B MEPBOM Mara3uHe, paBHa:

3 4
Bapuanmer omsemos: 1) 0,48;2) 7;3) 7.
0,x<0,
38. Ecim F(x/={0,5x,0<x<2, To BepoATHOCTH TOr0, 4T0 CBX TIpHMeT 3HaueHHe
1,x>2,

U3 TIPOMEXKYTKA [1;3) paBHa:
Bapuanmuvr omeemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok nOpou3BOAUT 6 BBICTPENIOB IO MHUIIEHU. Ecid BepoOsSITHOCTH
HETOTAaHMs B MUIICHDb B KoM ciydae coctaBisier 30 %, To BEpOSATHOCTh TOTO,
YTO OH TMOMAJET B MUIIICHb MEHEE TPEX Pa3, paBHA:

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

40. Eciam Opak 1pu MpOU3BOJACTBE MNPOAYKIMU cocTaBiser 1,5 %, ToO
HaMBEPOSTHEHIIIEE YUCIIO OpaKOBAaHHBIX U3/C/INK B TapTuH U3 30 MTyK paBHO:
Bapuaumor omseemos: 1) 0;2) 7; 3) 1.

6.1.2. IIpoMeskyTOUHOM aTTeCTANNH
IIpumepHbIi IepeYyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

1. [Tonsitue marpunbl. Buasl marpwuil.

2. JInnelHbIE OnIEpalvy HAJl MATPULIAMM.

3. [IpounsBenenune marpun. Onepanus TPAHCIOHUPOBAHUS.

4. DneMeHTapHbIe MPeoOpa3oBaHus CTPOK (CTOIOIIOB) MATPUIIBL.

3. Ilonarne onpenenutens. Beruucienue onpexpenurened 2-ro u 3-ro
MOPSJIKOB.

6. CgolicTBa OnpeeIUTENEH.

7. MuHopbl 1 anredpandeckue JONoJIHEeHUs. PasnokeHue omnpenenurtens
O 3JIeMEHTaM MIPOU3BOJILHON CTPOKH WIM CTOJIOIIA.

8. OCHOBHBIE IPUEMBI BBIYNCIEHUS OIPEAEIUTENICH BBICIINX MTOPSIIKOB.

9 [ToHsTHE CUCTEMBI IMHENHBIX YPABHEHUMU.

10. Pemrenue cucteM JTMHEHHBIX ypaBHEHHH ¢ momoibio popmyn Kpamepa.
11. Pemenwne cucrem nMHENHBIX ypaBHeHUN Mertonom [ aycca.
12.  BeKTOpbl: OCHOBHBIE MOHATUS U BUIBL.



13.
14.
15.
16.
17.

JIvuHeHbIE onepalu HaJl BEKTOPaAMU.

CkaysipHOE IPOU3BEICHUE BEKTOPOB U €r'0 CBOMCTBA.

BekTopHoe nponsBeneHne BEKTOPOB U €T0 CBOMCTBA.

CmemanHoe TpOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.
[IpumMeHeHne  BEKTOPHOTO M CMELIAHHOTO  IPOU3BEICHHM

BBIYUCJICHUS TLUTONIAIEN U OOBEMOB.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

YHCCII.

34.
35.
36.
37.
38.
39.

40.

4].
42.
43.
44.
45.
46.
47.
48.

49.
50.
51.

OcHOBHBIE BUIbl YPABHEHUI IPSAMOM Ha IJIOCKOCTH.
B3anmHo€e pacnonokeHue NpsiMbIX Ha MNIOCKOCTH.
IIpsimas Ha mockocTU. PaccTossHUE OT TOUKU 0 TIPSIMOM.
[InockocTb. OCHOBHBIE TUIIBI YPABHEHUH TIJIOCKOCTH.
B3auMHOe pacnosioxkeHne mioCKOCTeN.

[Ipsimas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHHE IIPSMOM.
PaccrosiHue ot TOuKH 10 IPSAMOM B MPOCTPAHCTBE.
B3auMHoOe pacnonoxeHnne npsMon U IIOCKOCTH.
Kiaccudukanus KpuBbIX BTOPOTO HOPSIIKA.

VYpaBHEHHE U TTapaMeETPHhI JILUIUATICA.

VYpaBHEHUE U TapaMeTPbl TUIIEPOOIIBI.

VYpaBHeHuEe U napameTpbl Tapadobl.

IToBepxHOCTH BTOPOTO MOPSIKA.

KommniekcHble yncia. CDOpMBI MNpeACTABIICHUSA KOMIIJICKCHOI'O YHCJia.

Onepauml HaJd KOMIIJICKCHBIMHA YHCJIaMU.

JJIsL

Pemenue aJIPG6paPI‘{€CKPIX ypaBHeHI/Iﬁ Ha MHOMXCCTBC KOMIIJICKCHBIX

[Tonsitue dyHkimu ogHOM nepeMeHHou. ['paduku GyHKINN.
[TonsiTne QyHKIUN HECKOIBKUX MEPEMEHHBIX.
Omnpenenenue npeaena GyHKIHH.

HenpepriBHOCTD (DyHKITUH.

AcuMnTOTH (YHKIMU OJHOUN MEPEMEHHOM.

Onpenenenue npousBonHoM. ['eomerpuyeckuii U (HU3MUECKUA CMBICIT
IIPOU3BOJHOM.
[IpousBogHas (QyHKIMU OAHOM mepemMeHHON. Tabnauia MPOU3BOIHBIX
OCHOBHBIX JIEMEHTapHBIX (DYHKITUH.

[TpaBwia nuddepennpoBanus.

[IpousBoaHas CIIOKHOM (PYHKITHU.

IIpaBuno Jlonurans.

UccnenoBanue GpyHKIMIA U TOCTpOCHHUE TPadUKOB.
[Tonsitue nuddepenimana GyHKIIMN OTHONU TEPEMEHHOM.
[Tpon3BoHBIE BHICIIUX TOPSIKOB.

Juddepenimansl BEICIIUX MOPSIKOB.

YacTHbIe TPOU3BOIHBIC (PYHKITUH HECKOJIBKUX MTEPEMEHHBIX.

[TepBooOpa3Has 1 HeONpeIEeICHHBIA HHTETPAIL.
Tabnuia HeonpeaeIeHHBIX HHTETPAJIOB.

Bpiuncinenue  HEONMpeAEeIEHHOro  MHTErpaja  METOJOM  3aMEHBbI
IIEPEMEHHOM.



52. BpluucieHue HEONPEIEICHHOIO MHTErpaja METOJOM HHTErPUPOBAHHUS
10 YacCTsM.

53. llonsATHe  OIpEAEcNeHHOTO UWHTerpana. [eoMeTpuYecKuid  CMBICI
OIPEAEIICHHOIO UHTErpaa.

54.  ®opmyna HetoroHa-JIeibuuna.

55. HecoOcTBEeHHBII UHTErpAJL.

56. Ywucnossle psaasl. [I[pu3Haku CXOIUMOCTH.

57. @®yHKUMOHANIBHBIC psAsibl. HaxokaeHue 061acT CXOAUMOCTH.

58. Paznoxenue QyHKIUN B CTETICHHBIC PSJIBI.

59.  OcHoBHbIE TIOHATHS Teopuu MU depeHrnanbHbIX ypaBHEHUN. 3ajada
Komm.

60. OcHOBHBIE METOABl pEIIeHUS OOBIKHOBEHHBIX Iud(epeHIInanIbHbIX
YPaBHEHHM.

61. OOmee pemeHne JHHEHHBIX OJHOPOMHBIX U depeHIInaTbHBIX
ypaBHEHUN BTOPOTO MOPSAKA C MOCTOSHHBIMH KO3(PPHUIIUECHTAMH.

62. Crpykrypa o011ero pelLIeHus JIMHENHOTO HEOJHOPOIHOTO
i depeHIrnanbHOr0 YpaBHEHHSI BTOPOTO MOPSJIKA.

63. Meroapl pemieHHs JUHEHHBIX HEOJHOPOAHBIX U depeHInanbHbIX
YPaBHEHUW BTOPOIO MOPSIKA.

64. PemieHue OOBIKHOBEHHBIX IU(PPEPEHIINANBHBIX YpPaBHEHUN BBICIINX
MOPSAKOB.

65. Teoperuyeckre OCHOBBI pemieHUs cucteM JauddepeHnnanTbHbIX
YPABHEHHUM.

66. Meronsl pemienus cucteMm auddepeHIHaNbHbIX YpaBHEHUI.

67. OcHOBHbBIE TOHSATHS KOMOWHATOpPHKHU. Pa3melieHusi, mepecTaHOBKU U
COYETaHUS.

68. IIpuemsl pemeHnss KOMOMHATOPHBIX 3a/1a4.

69. OcCHOBHBIE NTOHATHS TEOPUH BEPOATHOCTEM.

70.  Tlonsatue u knaccudukanus CryyaiHbIX COOBITUH.

71.  Tlomxosl K ONpeeIEHUI0 BEPOSITHOCTH CIy4YaitHOTO COOBITHS.

72. Krnaccuueckoe OmpeneeHUe BEPOSATHOCTH  CIYyYalHOTO  COOBITHS.
CBolicTBa BEpOSITHOCTH.

73. Omnepanuu HaJ COOBITUIMH.

74. Teopema clIOKEHUS BEPOSITHOCTEM.

75.  TeopeMa yMHOXXEHHS BEPOATHOCTEH.

76.  ®opMyiia HOJIHOU BEPOSITHOCTH.

77.  BepostHocTu runore3. @opmynsl baiteca.

78. Cxema u dhopmyna bepnymim.

79.  JlokanbHas u MHTErpanbHas Teopemsl Jlamaca.

80. IlonsTme caydaitHOM BEIUUYUHBL. BB CilydyallHBIX BEIUYMH.

81. TlonsiTue 3akoHA pacmpeicsICHUs] CIy4ailHOM BETUYUHBI U CIIOCOOBI €ro
3aJIaHuUs.

82. ®DyHKUHWA U IUNIOTHOCTH PACIIPENEIECHUS BEPOSATHOCTEM.

83.  JluckpeTHble ciydaiiHble BEJTMYMHBI U 3aKOHBI UX PACTIPEICIICHHUS.

84.  YucnoBble XapaKTEPUCTUKH TUCKPETHBIX CIyYallHbIX BEJIMYHH.



85. HenpepsiBHBIE CilydaliHbIE BETMYMHBI U 3aKOHBI UX paCpEICTICHUS.

86. YHucnoBble XapaKTEPUCTUKHU HEMPEPHIBHBIX CIyUYalHBIX BEITUYHUH.

87. buHOMHANIBHOE pacnpeelICHUE.

88. PaBHOMEpHOE pacrpeneneHue.

89. HopmanbHoe pacnipeneneHue.

90. OcCHOBHBIEC NOHATHS MAaTEMaTUYECKOW CTATUCTUKH.

91. Paawl pacnpeneneHus.

92. Craructuueckue OLEHKHU MapaMeTpoOB pacnpeaeiaeHus. Buasl OLeHoK.

93. ToueuHble OLIEHKN YUCIOBBIX XapaKTEPUCTHUK PACIIPENCIICHHUS.

94. HHTepBalibHbIE OLIEHKU U JOBEPUTEIbHBIE HHTEPBAJIbI.

95.  Bunabl 3aBucUMOCTEN Meky Tpu3HaKaMu. [IOHSITHE O CTAaTUCTUYECKON U
KOPPEJSILUOHHON CBA3U.

96. KoppensimoHHblli aHaIW3 BBIOOPOYHBIX JaHHBIX. Koaddunment
KOPPEJSAILMHA U €r0 CBOMCTBA.

97. OcCHOBHBIE MOHATHS PErPECCHOHHOrO aHanu3a. llapHas nuHelHas
perpeccus.

98.  OCHOBHBIE NNOHATHUS TEOPUU NPOBEPKU CTATUCTUUECKUX TUIIOTES.

99.  Craructuueckue runores3sl. Buspl rurnores v 3Tansl UX MPOBEPKH.

100. IIpoBepka runore3 0 YMCIOBBIX 3HAYEHUSIX [TAPAMETPOB PACTPEICTICHNUS.

101. Crartuctuyeckue KpuTEpUM COracus.

6.2. Illkana oueHUMBAHUAA Pe3yJbTATOB NMPOMEKYTOUHOM aTTecTAllMU U
KPUTEPHUHU BHICTABJICHHUS OLIEHOK

IIpoMeskyTOUHASI aTTeCTAUA: IK3aMEH

®dopma ITokazarenu Kpurepun BriCTaBIEHU OLIEHOK [IIxana orleHUBaHUS
KOHTPOJIS OLICHUBAHUS
9K3aM€H | NPABUJIBHOCTH | JaH MPaBUIbHBIN, MMOJHBIA OTBET Ha MO- OTJIMYHO
Y TIOJIHOTA OT- | CTaBJICHHBIN BOMNPOC, MMOKa3aHa COBOKYII-
BETa HOCTb OCO3HAHHBIX 3HAHUN 1O JHC-

LUUIJIMHE,  JOKAa3aTeJIbHO  PacCKpBITHI
OCHOBHBIE TTOJIOKEHHUSI BOIPOCOB; MOTYT
OBITh JOMYIIEHBI HEJAOYEThI, UCTIPABICH-
HBIE CaMOCTOSATEIBHO B IPOLIECCE OTBETA.
JaH [PABUJIBHBIA, HENOCTATOYHO II0JI- XOpOoLIO
HbIi OTBET Ha IOCTABJICHHBIM BOIPOC,
II0Ka3aHO YMEHHUE BBIJIEINUTh CYLIECTBEH-
HbI€ U HECYIIECTBEHHBIE MPU3HAKHU, TIPHU-
YUHHO-CJIEACTBEHHBIE  CBSI3H;  MOLYT
OBITH JOMYIICHBI HEIOYETHI, UCTIPABIICH-
HBIE C IIOMOLIBIO IPENOAABATEIS.

JJaH HEJOCTAaTOYHO MPABUJIBHBIA M TOJ- | yAOBJIETBOPUTEIHLHO
HBIA OTBET; JIOTMKAa U IOCJIEI0BATENb-
HOCTb M3JIOKEHUSI UMEIOT HApYILICHHUS; B
OTBETE OTCYTCTBYIOT BBIBOJIBI.

OTBET TPEJCTaBIIAET COOON pa3po3HEH- | HEYAOBIECTBOPUTEIBHO
HBIC 3HAHUS C CYIIECTBEHHBIMU OIIMO-




KaMU 0 BOIPOCY; MPUCYTCTBYIOT (par-
MEHTAapHOCTb, HEJIOTMYHOCTh H3JI0Ke-
HUS; JOIOJIHUTENIBHBIE U YTOYHSIOIINE
BOIIPOCHI HE MPUBOJAT K KOPPEKLUH OT-
BETa Ha BOIIPOC.

7. PecypcHoe oGecniedeHue QUCHUIITIMHBI

7. PecypcHoe o0ecniedeHue TUCIUIIIMHBI

7.1. JInueH3HUOHHOE U CBOOOHO PACIIPOCTPaHSIeMO€e IPOrPAMMHOE
olecreyeHue

[lepeyeHb JTUIEH3MOHHOTO W CBOOOIHO PACIPOCTPAHIEMOr0 MPOTrPaMMHOIO
oOecrieueHusi, B TOM YHCJI€ OTEYECTBEHHOTO MPOU3BOJICTBRA:

- Craructuueckas auanoroBass cucrema STADIA [TIO-6FF-561] -
Craructrueckas auanoroBasi cucteMa [JIunensmonnoe. Homep B EnuHom peectpe
POCCHUUCKHUX MPOTPaMM JIJIs AIEKTPOHHBIX BHIYMCIUTEIBHBIX MAIlIMH U 0a3 TaHHBIX -
9064]

- SMath Studio [[TIO-A68-516] - [IporpammHOe oOecrieueHre il BEIYUCICHUS
MaTeMaTUYeCKUX BBIpAKEHUM U mocTpoeHusi rpadukoB ¢yHkiuin [CBoOOIHO
pacupoctpansemoe. Homep B EnnHOM peectpe pOCCHUHUCKHX MpOrpaMM JUIs
AIICKTPOHHBIX BBIYMCIUTEIBLHBIX MAIIMH U 0a3 JaHHBIX - 12849]

- MoiiOduc O6pazoBanue [[10-41B-124] - TlonHbI KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB M JJICKTPOHHBIX TaOJHI], a TaKKe HHCTPyMEHTApHWH s
pabotsl ¢ rpaduyeckumu mpeseHTanusmMu [CBoOonHO pacmpoctpansemoe. Homep B
Enunom peecTpe pocCCHIICKMX MpOTpaMM il DJIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIluH 1 0a3 JaHHBIX - 4557]

- Astra Linux Common Edition penu3 Open [I10-25B-603] - OnepanuonHas
cucteMa obmiero HazHaueHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnuHom peecTpe pOCCHICKHMX HporpaMm Juis
AJICKTPOHHBIX BHIYMCIUTEIBHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. IlpodeccuonaibHbIe 0a3bl JaHHBIX U HH(POPMAIHOHHBIE CIIPABOYHbIE
CHCTEMBbI

1. denepanpubiii moptan «Poccuiickoe oOpaszoBanue» http:// www.edu.ru/
(cBOOOMHBIN TOCTY).

2. Undopmarmonnas cucremMa «EQMHOE OKHO JOCTyma K 0Opa3oBaTebHBIM
pecypcam» [DneKTpoHHbIN pecypc]. — Pexxum pgocryna: http:/window.edu.ru/ , noctyn
TOJIBKO TIOCJI€ CAMOCTOSITEIBHOM PErHCTPAIHH.

3. Hayunas snextponnas 6ubnuoreka «eLIBRARY.RU» [DnexTponHslii pecypc].
— Pexxum poctyna: https:/www.elibrary.ru/ 10CTyn TOJIBKO MOCHE CaMOCTOSITEIbHON
perucTpanyu.

4. DneKTpOoHHas OubIMoTEKAa YHUBEpPCHUTETA http://elib.igps.ru/
(aBTOpPU30BaHHBIM JTOCTYTI).

5. OnexktpoHHo-Ombnmoreynass  cucrema  «ObC ~ IPR BOOKS»
http://www.iprbookshop.ru/ (aBTopr30BaHHBIN JOCTYII).




7.3. JIuteparypa
OcHoBHas JuTepaTypa:

1. Bricmias maremaruka. Kypc nekumid ¢ npumepamu W 3agadamu [ Tekcr]:
yuebHoe mocobue. Y.1 / B.B. 3abopckuii [u ap.], 2015. - 200 c. Pexxum nocryna:
http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Beicmias marematuka. Kypc nexkumii ¢ mpumepamu u 3anadamu [ Tekcr]:
ydyebHoe mocodue. U.2 / b.B. 3abopckuii [u ap.], 2016. - 192 ¢. Pexxum nocryna:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-91fa-
41da3c97aal c&remote=false

3. Bricmas maremaTuka: MPaKTUKyM IO BBIMOJHEHHUIO PacdyeTHO-TpaduyuecKux
pabor: ydeObHoe mocobume: [rpud MUC] Tpopumen E.H. [m np.]
UznarenbctBo: Cankr-IlerepOyprckmii yauBepcurer ['TIC MUC Poccun, CaHkT-
[TerepOypr, 2022. — 448 c. Pexxum moctyma:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false
4. JlaGopaTopHBIil MPAKTUKYM MO PELISHUIO 3ajau TeXxHochepHOoi 6€30macHOCTH
MEeTOJlaMHU BBICIIEH MaTeMaTuku: yueoHoe nocooue: [rpud ®YMO] Tpodumern E.H.
M3natensctBo: Cankt-IlerepOyprckuit yuuepcuter I'IIC MUYC Poccum, Cankt-
[TerepOypr, 2024. — 152 c.

Pexxum  pocryma:  http://elib.igps.ru/?3&type=card&cid=ALSFR-07bal 160-40a0-
4065-811f-47522ea9773d&remote=false

JlonoiHUTEIbHAS JIUTEepaTypa:
1. Kamnauna, Enena CepreeBna. COOpHUK 3aja4 1O BBICIIIEH MaTeMaTuke [ TeKcT]:
yaeOnoe nmocooue. Y. 1 / E.C. Kanununa, T.A. CenemeneBa, C.b. Xutos; pen. O. H.
UYwmwxkukoB, 2015. - 108 c. Pexum  pgocrtyma:  http://elib.igps.ru/?
41&type=card&cid=ALSFR-f687{f41-8b10-4703-89ed-60e0164da236
2. Tpodumen, E. H. Cratuctrueckue MeTo/ibl 00pabOTKU U aHalM3a HHPOpMaluu
B MS Excel [Tekct]: yueOHOoe mocobue. U. 1. MeTobl onucareibHOM CTaTUCTUKU U
npoBepku craructudyeckux rumnore3 / E. H. Tpodumen, B. . Tpodumen, C. II.
Epemenko; pen. O. H. YUmwxkukos, 2017. — 192 c. Pexxum nocryna: http://elib.igps.ru/?
120&type=card&cid=ALSFR-b40{6686-4a20-4e82-a639-
fc4a87d544d7 &remote=false
3. Tpodumen, E.H. Craructruueckue MeToabl 00padOTKM U aHaIM3a HHPOpMaluu
B MS Excel [Tekct]: yueOHOe mocoOue aJjisi KypCaHTOB, CTYJIECHTOB, MarucTpOB,
anblOHKTOB YyHuBepcutera. Y. 2. JlucnepcMoHHbIM aHaimu3. MeToabsl H3ydeHUs
B3anuMocBs3eil u auHamuku npoueccos / E. H. Tpodumen, B. 5. Tpodumerr; pex. 3.
H. UYwmwxwukos, 2018. - 116 c¢. Pexum nocrtyma: http:/elib.igps.ru/?
40&type=card&cid=ALSFR-ce4{6222-c02a-412a-b4ff-5¢50c3cd3fcl &remote=false
4. Maremaruueckue  METOAbI  ONTHMH3AlMA  TPOIECCOB  OMEPATUBHOTO
pearupoBanus cui u cpeactB MUC Poccuu: ydyebnoe mocobme: [rpud MUC]
Kamenenkas H.B. [u np.] UznarensctBo: Cankt-IletepOyprekuii yuusepcutet ['TIC
MUYC Poccun, Cankr-IlerepOypr, 2022. — 116 c¢. Pexum nocryna:




http://elib.igps.ru/?21&type=card&cid=ALSFR-3b185da9-9991-4aec-80b0-
d72£53b2925b&remote=false

5. COOpHHK TNPaKTUKO-OPHEHTHPOBAHHBIX 3a7ad IO BBICIICH MaTeMaTHKE IS
oOpazoBatenbHbix opranuzanuii MUYC Poccun: ydyebnoe mocobue: [rpudp @YMO]
Tpodumen E.H. [u np.]. U3narensctBo: Cankt-IlerepOyprckuit yauepcuter ['TIC
MYC Poccun, Cankr-Ilerepoypr, 2024. — 100 c. Pexxum noctyna: http://elib.igps.ru/?
14&type=card&cid=ALSFR-803518a5-b49¢-4b43-ab41-
€289dc30866a&remote=false

7.4. MaTepuajibHO-TEXHUYECKOEe o0ecreueHune

Jia npoBeneHHs U 00ECIEUEHMs] 3aHATUN MCIIOJIB3YIOTCS TMOMEIICHHUS,
KOTOpbIE TMPEACTABISIIOT COOOW y4yeOHbIC ayqUTOPUU ISl TPOBENCHUS Y4eOHBIX
3aHATUN,  TNPEAyCMOTPEHHBIX  MporpaMMoi  OakajmaBpuara,  OCHAaIICHHbBIE
00OpYyIOBaHUEM U TEXHUYECKUMHU CPEACTBAMH OOYYEHMs: aBTOMATU3UPOBAHHOE
paboyee MECTO MpenojaBaTessl, MapKepHas IOCKa, MYJIbTUMEIUWHBIA IPOEKTOP,
M0CaI0uHbIe MecTa 00yJarONINXCsl, KOMIIBIOTEPHBIN KJ1acc.

[Tomemienust s CaMOCTOSITENIbBHOM PabOThl  OO0y4aroUIMXcs OCHALIEHBI
KOMITBIOTEPHON TEXHHKOH C BO3MOXKHOCTBIO TOAKIIOUEHUs K cetu «HHTepHeT» u
oOecrieueHreM JOCTyMa K 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEILHON Cpejie
YHHUBEPCUTETA.

ABTOp: K.(O-M.H., no11eHT becnanosa T.B.
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