ABTOHOMHasI HEKOMMepUeckast 00pa3oBaTeIbHast OpraHu3aIus BBICIIETO 00pa30BaHUS
"CuOupcKuit MHCTUTYT OM3HECA U MH(OOPMAIIMOHHBIX TEXHOJIOTHIT"

VYTBEPXJIEHO
MoanucaHo undposoi nognuceto: AHOO BO
"CUBHUT"
MpuunHa: A yTBepaun 3TOT AOKYMEHT PeKTOp
DN: MHH 10/1=7707329152, E=uc@tax.gov.ru,
OTPH=1047707030513, C=RU, 5=77 §1§g:82u L=r. Poxronos M. I.
Og%(g‘g’epaanaﬂiﬂggérog;r;“?:%; CN=(egepansHan HpOTOKOJ'I oT 27082025 NQ 11
Hanorogas cnyxba

PABOYAS ITPOI'PAMMA JUCHUITVIMHBI (MOAYJIA)
«BBICIIASA MATEMATHUKA»

VYpoBeHb BbIciiero o0pa3oBanus: OakaisaBpuar

Hanpasnenue noarorosku: 38.03.02 MeHenxMeHT

HanpasnenHocts (npoduiib)noaroroBki: MeHeHKMEHT OpraHu3aiun

KBanudukanus (cTeneHb) BbITyCKHUKA: OaKaiaBp
®opMbl 00y4eHUS: OUHAs, OUHO-3a0YHAsI, 3a0UHAs
I'on Habopa (mpuema Ha oOydenue): 2025

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyuenus — 4 rona
OuHo-3a0uyHas popma oOyueHus — 4 roga 6 mecsua(-eB)
3aounas Gopma oOyueHus — 4 roga 6 mecsua(-eB)

O0BeM: B 3a4EeTHBIX equHuIax: 12 3.e.
B aKaJIeMHYECKUX Jyacax: 432 ak.d.

. Omck, 2025
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Pa3padoruukmu:
JIoLIeHT, nenapTaMeHT 04HOro 00y4YeHUs, KaHIuaaT
Mearoruaeckux Hayk, goueHT babuuesa U. B.

o

PeneH3enTbl:
Kwuiixo I1.B., nouent xadenps! Boiciieir Matemaruku, @PI'BOY BO «Poccuiickuii rocynapcTBeHHbIN
arpapubiil yHuBepcurer — MCXA umenu K. A. Tumupszesay», K.Ie1.H.

Pabouas mporpamMma ITUCHMILIMHBI (MOIYIsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnampaBnenn 10 mnoaroroBku 38.03.02 MeHEmIKMEHT, YTBEP)KICHHOTO MPUKA30M
Muno6puaaykn ot 12.08.2020 Ne 970, ¢ yderom TpymoBbIX (yHKOHH MpodhecCHOHATBHBIX
crangaproB: "CrenuanucT 1Mo BHYTPEHHEMY KOHTPONIO (BHYTPEHHHH KOHTpOJEp)", YTBEpKICH
npukazoM Muntpyna Poccum ot 22.11.2022 Ne 731m; "Cnenuanuct 1o (GuHaAHCOBOMY
KOHCYJBTUPOBaHUIO", yTBEpKJIeH mpukazoM Muntpyna Poccum ot 19.03.2015 Ne 167m;
"CrienManaucT Mo yNnpaBJICHUIO pUCKaMH'", YTBEpkAeH npukazoM Muntpyna Poccum ot 30.08.2018
No 564n; "Cneumamuct mo paboTe ¢ WHBECTHUIIMOHHBIMH TPOCKTaMHU', YTBEPXKACH IMPUKA30M
MunTtpyna Poccun ot 16.04.2018 Ne 239H; "busHec-aHanuTUK'", YTBEPKIECH NpHKa3oM MUHTpyna
Poccum ot 22.11.2023 Ne 821H1; "Cnenuanuct mo MpOrHO3UPOBAHUIO U DKCIIEPTU3E LIEH HA TOBAPHI,
paboThl 1 ycuyrH", yTBepkaeH npukazoM Muntpyaa Poccun ot 03.12.2019 Ne 764n; "DxoHOMHUCT
npennpusatus”, yrBepxaeH npukazom Muntpyna Poccun ot 30.03.2021 Ne 1611; "Cneuuanuct no
KOHTPOJUIMHTY MAIIMHOCTPOUTENBHBIX OpraHu3anuil’, yTBepkJeH npukazom Muntpyna Poccum ot
07.09.2015 Ne 595u; "CnenmanmcT MO HWCCICIOBAHUIO W aHAIM3y PhIHKA aBTOMOOWIIECTpOeHHUs",
yTBepkJeH npukazoM Muntpyna Poccun ot 30.06.2022 Ne 383H; "CneunanaucT Mo JOTUCTHKE Ha
Tpancnopte", yrBepkaeH npukazom Muntpyna Poccuu ot 08.09.2014 Ne 616n; "Cneuuanuct no
KauecTBy'", yTBepxkaeH npukazom Muntpyna Poccun ot 22.04.2021 No 276H.

CormnacoBaHue U yTBEPKACHUE

ITonpa3nenenue
No WIN ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJIJIETUAJIBHBIN JIULO (npu HAJIMYMM)
oprax
1 PykoBonurens bopucosa O. M. CornacoBano | 27.08.2025, Ne
o0pa3oBareIbHO 11
1 IIpOrpamMMBel
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. ConeprxaHue JUCITUTUTMHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3iesoB, TEM JUCHUTUIMHBI

[®)

. Pexomennyemsbie o0Opa3oBareibHbIE TEXHOJIOTUU
7. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS
8. OlieHOYHbIE MaTepUaJIbl TPOMEKYTOUHOM aTTeCcTallu
9. Tlopsanok npoBeaeHUs: MPOMEKYTOUHOM aTTeCTalluU
10. MaTepuabHO-TEXHHUECKOE U yIeOHO-METOANIECKOE 00CCIIEUCHHE TUCITUTLTAHBI
10.1. TlepeyeHb OCHOBHOM ¥ TIOMOJHUTEIBLHON YU4EOHOM JTUTEPATyPhI
10.2. TIpodheccronanbhpie 6a3bl TaHHBIX U pecypchl « THTEpHET», K KOTOPHIM 00€CIIeYMBACTCS
JOCTYTI 00yJarOIINXCs
10.3. TIporpamMmmHOe oOecrnieueHre 1 MHPOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI, HCTIOIB3yEMbIE MTPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

10.4. CnennanbHbIe IOMEIIEHHUS, Tab0OpaTopuu U 1abopaTopHOe 000pyI0OBaHNE

11. Meronnueckre yKka3aHus 0 OCBOCHUIO TUCIUTUIMHBI (MOTYJIs)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS MAUCHUIUIMHBI - (QOpPMUpOBaHHE Yy OyIymuX CHEIHATUCTOB 3HAHHUN
COBpCMeHHLIX METOJ0OB MAaTEMAaTHUUYCCKUX I/ICCHGIIOBaHI/Ifl 148 HOCTpOeHI/ISI MATEMATUYCCKUX MOILCHCP’I,
XapaKTepHLIMI/I CBOﬁCTBaMH KOTOpI:IX ABJIIAOTCA HUX 06].].[HOCTB NI 6630THOCI/IT6HBHOCTL K
peaHBHBIM SABJICHUAM

Banatm 1/13yquH51 AUCIUITIJIINHBI:

- O3HAaKOMJICHHE C MaTeMaTUKOM, KaK C OJHUM U3 OCHOBHBIX HHCTPYMEHTOM IO3HAHUSA
OKpY’KaIoIllero MHpa M KaK HayKol, W3ydarolieil MareMaTHueCcKie MOJIEIH peabHbIX MpoleccoB. B
pe3yabTaTte M3ydeHUs Kypca CTYIEHT JOJDKEH IOHSATh MEPCIEeKTUBBI Pa3BUTHS U BO3MOXKHOCTHU
MPUMEHEHUS MaTeMAaTHYECKUX METOJIOB B BBIOPaHHOM UM cepe AesITeTbHOCTH;

- OBJIQJICHUE MAaTEMaTHYCCKHUM SI3BIKOM, KaK WHCTPYMEHTOM, OPTaHU3YIOUIMM JAESTEIbHOCTb
Oy/lyIliero crenuamicTa. BakKHBIMH DJIEMEHTaMH MaTeMaTHYECKOTO SI3bIKA SIBIISTIOTCS TaOIUIIH,
CXEMBbI, TpauKH;

- YCBOCHUC OCHOBHBIX MATCMATHUYCCKHX HOHSITHfI, KOTOPBIC HOJIZKHBI CHOCO6CTBOB8.TB Pa3BUTHIO
JIOTUYCCKOI'0 MbIIJICHUS, YMCHHUIO OTICPUPOBATH a6CTpaKTHBIMI/I HNOHATUAMMU.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-2 CrocobeH ocymecTBiIsITh cOop, 00pabOTKy U aHAIU3 JaHHBIX, HEOOXOIUMBIX TSI PEIICHUS
MOCTABJICHHBIX YIIPABICHUECKUAX 3a/lad, C HCIOJIb30BAHUEM COBPEMEHHOTO HHCTPYMEHTapus M
MHTEJUICKTYaIbHBIX HHPOPMAITMOHHO-aHATUTHYECKUX CUCTEM

OIIK-2.1 3HaeT MeTOaBI U CpencTBa cOopa, 0OpabOTKM M aHATU3a TaHHBIX, HEOOXOIUMBIX JJIS
pelICHUs yNpaBICHUYCCKMX 3aJad, COBPEMCHHBIC HWH(POPMAIIMOHHO-aHATUTHUCCKHE U
WHTEIJICKTYaIbHO-TTIOMCKOBBIC CHCTEMBI

3name:

OIIK-2.1/3u1  OcHoOBBl ~ nHMHEHHOW  anreOpbl, HEOOXOIUMBbIE M pEIICHUs
yIpaBJIeHYECKHX 3a/1a4

OIIK-2.1/382 OcHOBBI MaTeMaTHYECKOTO aHadu3a, HEOOXOAUMBIC [UJIS PpeIICHHS
YIpaBICHUECKUX 3a/1a4

OIIK-2.1/313 OcHOBBI TEOpUH BEPOSTHOCTEH, MaTEeMAaTHUECKOW CTAaTHCTUKU M TEOPUHU
CJIy4aifHBIX MTPOIIECCOB, HEOOXOIMMBIE I PEIICHHS yIPaBIEHUYECKHX 3a/1a4

OIIK-2.2 VYmeer BbIOMpaTh U HCIIOJIB30BAaTh AJCKBATHBIC COAEPIKAHUIO MPOQECCHOHAIBHBIX
3aa4 METoIbl OOpa0OTKM M aHaju3a JAaHHBIX, MPOBOAMTH CTAaTUCTHYECKYIO 00paboOTKy H
MHTEJUICKTYa bHbIM aHanu3 HH(opMayu, HEOOXOMUMOW it TPUHATHS 00OCHOBAHHBIX
YIIPaBJICHYECKUX PEIICHUN

Ymems:

OIIK-2.2/¥YMm1 IIpuMeHSTHP METOIBI JTUHEHHON anreOpbl, HEOOXOMUMBIC JIs PEIICHUS
YIPaBICHYCCKUX 331

OIIK-2.2/¥Ym2 TlpumeHATH METOABI MaTEMaTHYECKOTO aHaiM3a JUIsl  PEIICHUS
DKOHOMHYECKHUX 3aa4

OIIK-2.2/¥YM3 TlpumeHSATh BEPOSTHOCTHBIE METOABI [IJISl PEIICHHS YMPaBICHYECKUX
3a/1a4 B Mpo(eCCUOHAIbHON 001acTH

3. Mecro aucuumimHbl B cTpykrype OII
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JucuurmnuHa (Moaynb) «BeIciias MaTeMaTruka» OTHOCUTCS K 00s13aTEIbHON 9acTu 00pa30BaTelIbHOM
mporpaMMbl U u3ydaercs B cemectpe(ax): Ounas dopma oOydenus - 1, 2, 3, OuHo-3a0uHas ¢popma
oOyuenus - 1, 2, 3, 3aounas ¢popma obydenus - 1, 2, 3.
OcBoeHUE KOMITETCHIIUN HAYMHAETCS C U3YUYEHUS] TEKYIIEH JUCIUILINHBI.
[Tocnenyromuye AUCIUITUHBI (IPAKTUKH) TIO CBSA3SM KOMIICTCHIIHA:
BrinonaeHue u 3amuTa BBITYCKHON KBaTU()UKAITMOHHOW PaOOTHI;
NudopmMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;
Jloruka;
MapxkeTuHr;
MIPOM3BOICTBCHHAS TIPAKTUKA (TIPEITUTIIIOMHAs ),
MPOU3BOICTBEHHAS TPAKTUKA (TEXHOJIOTHYECKAs! (IPOEKTHO-TEXHOIOTMYECKas);
Crarucruka;
VYIpaBieHUYECKHUE PELICHUS;
y4eOHas MpaKkTHKa (0O3HAKOMUTEIbHAS);
Y4eOHO-BOCIIUTATENbHBIN CEMUHAP;

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpaszoBarenbHOM
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

Ounas ghopma obyuenus

s | §
el w0 — = =
s 15 g |18 IE |2 | &
2 12 |g=| & |8 |2 |& g
O © an) I
= = S | 7 |= 8 = 5
=8 ~128] 8 |P%lemlEn| =%
tepwox 12 315518 %| 2 |§5|28|28| &%
00yyeHus SFIEDIEZR| & [EFIBF|IEF g
N ¥ g é g B =g 8 =
S |8 |EE| 2| |E |8 >
3 |2 [T 2 |2 |E |8 5
o |© <5 l% = &)
O 2
=
Hepenili 144 4 |76 | 4 |36 |36 | 59 | 3auer (9)
ceMecTp
Bropoii cemectp| 144 | 4 | 76 | 4 | 36 | 36 | 59 | 3auer (9)
Tperuii cemectp | 144 | 4 | 76 | 4 | 36 | 36 | 41 QK?S%GH
Bcero 432 | 12 (228 | 12 | 108 | 108 | 159 45

Ouno-3aounas popma obyuenus

=
<

= = =1

= = < = |5 = 2 s

3} 3} = 5 = E © 5

e} o ) o &= = < 54

= g2 83 = |5 oo - =

S |5 82— |5 |8 |= =
8/-\8,.\Q-8 = fogx-\g/-\ S~
— — — — —
Heprox 52155158 = 128158158 32
o = ] ® & &
oOyueHus ag|en|E4d| & |EFIQ F|s & o
H | H Z Q N2 Ivﬂ)vgv o —

= w < S| B |2 E S ;,
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S 18 2 |22 £ |2 | 2

o o ~ |5 [:Q" < Q
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Hepenili 144 | 4 |52 | 4 |24 | 24 | 88 | 3auer (4)
ceMecTp
Bropoii cemectp| 144 | 4 | 52 | 4 | 24 | 24 | 88 | 3auer (4)
Tperuii cemectp | 144 | 4 | 52 | 4 | 24 | 24 | 83 9“3(2‘9“)‘6‘*
Beero 3212 [156 | 12 | 72 | 72 [ 259 17
3aounas gpopma obyuenus
=
CS E
. v — = E =
S5 g |EIE E 1€ | &
g g |82 & | |2 |= o
= |5 82|28 [§8 |= E
8@8@&8 E0FeREF =7
Lepmor -\ XSIXEISZI 5 |Eg|EelEg| E
00yueHHs SZIECIES| B [EZ|gZ|E S 55
|8 |[EE|ISI|E | |8 >,
g =] =z 2 | = g 13 5
s e |8 g 15 |8 |2 2
o |© <5 l% = &)
@) (=8
=
Hepepili 144 | 4 | 12 4 | 4 [128 ] 3auer (4)
ceMecTp
Bropoii cemectp| 144 | 4 | 12 | 4 4 4 | 128 | 3auer (4)
Tperuit cemectp | 144 | 4 | 12 | 4 | 4 | 4 |123 3“3(3;“)46‘*
Beero 432112 [ 36 [ 12 | 12 | 12 [379 17

5. Conepxanue 1MCUUILTHHBI (MOLYJIS)

5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH

(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

Ounas popma ooyuenus

< E 8
= & |E2¢8
= | E|'§ |2 EE
=~ & < = [
=) 2 S 1289
= | 8|8 (2828
S o £ | =E 2
HaumenoBanue paszesna, TeMbI Sl o | 8] 8 |28x=
= E ~ (] =4 5] E —
s || 8| & |3 N
o
= S 2 = EE S 3
o | 2| 5| g | 3 |Es 8 <
= ) = o o T = S
o T > < = s 2, > 5
Q o O o < 53 3 3,
aa] N2 = = O =28 arE
Pa3nen 1. Auredpa u HayaJsa 135 4| 36| 36| 59| OIIK-2.1
aHaJu3a OIIK-2.2
Tema 1.1. JIuneiinas anre6pa u 57 14| 16| 27
AJIEMEHTBI MAaTPUYHOTO aHATTU3a
Tema 1.2. Anaautndeckas 38 121 10| 16
reoMeTpust
Tema 1.3. BBenenue B 40 4, 10| 10| 16
MaTeMaTU4CCKUN aHAIU3
Pa3znen 2. MaTemMaTH4ecKHii 135 4| 36| 36| 59| OIIK-2.1
aHaJIN3 OIIK-2.2
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Tema 2.1. TudpdepennuansHoe 43 8 8| 27
ucuucieHue QyHKuui oqHoH
MEPEMEHHOMN
Tema 2.2. Iuddepennumanpaoe 36 10 10| 16
ucuucieHne GyHKUUNH HECKOIbKUX
MEePEMEHHBIX
Tema 2.3. UnTterpanbHoe 56 41 18| 18| 16
ucuucienne QyHKIui ogHoM u
HECKOJIbKUX TIEPEMEHHBIX
Pa3znea 3. Teopusi BepositHocTeid | 117 4| 36| 36| 41| OIIK-2.1
U MAaTeMATH4YeCKasi CTATUCTHKA OIIK-2.2
Tema 3.1. Cnyuaiinbie COOBITHS 32 10| 12 10
Tema 3.2. CiiyyaiiHble BEJIMUHUHBI 44 18| 16| 10
Tema 3.3. Marematuyeckas 41 4 8 8 21
CTaTUCTUKA
Hroro 387| 12| 108| 108| 159
Ouno-3a0unas ¢hopma obyuenus
< |2 o
w 5 CE % =
= = O g E =
= | 5| E|288
= o =0 O
E < ?é g_; O M
S| o | Z|SES
HaunmenoBanwue paszeina, TeMbl = o 2 2128 =
= 2 & g |8 3 3 ~
=S| £ |8 | & |8eEt
S| 2| 8|2 |&2E¢E¢E
°c | 2| E|E|2|EgES
S 5|8 | &7 |Ex5g
m |2 |5 |E |0 |E8&E
Pasznen 1. Anredpa u Hayaja 140 4| 24| 24| 88| OIIK-2.1
aHaJmn3a OIIK-2.2
Tewma 1.1. JIuneiinas anrebpa u 44 8 8| 28
AIIEMEHTHI MAaTPUYHOTO aHAINU3a
Tema 1.2. Ananutuueckas 44 8 8| 28
reoMeTpus
Tema 1.3. Beenenue B 52 4 8 8 32
MaTeMaTHYeCKUI aHan3
Pa3ngen 2. MateMmaTuuyeckuid 140 4| 24| 24| 88| OIIK-2.1
aHaJIu3 OIIK-2.2
Tema 2.1. Iuddepennumanpaoe 44 8 8| 28
ucyucieHne PyHKIMi oqHOM
MepEMEHHOM
Tema 2.2. JTuddepennuansHoe 44 8 8] 28
ucurcieHne GyHKIUH HECKOIBKUX
MePEMEHHBIX
Tema 2.3. UnTerpanbHoe 52 4 8 8| 32
WCYHCIICHHE (PYHKITUI OTHOU U
HECKOJIbKHX TIePEMEHHBIX
Pasnen 3. Teopus BeposiTHocTeil | 135 4| 24| 24| 83| OIIK-2.1
H MaTeMaTH4YecKasi CTAaTHCTHKA OIIK-2.2
Tema 3.1. CiryuaitHble coObITHA 44 8 8] 28
Tema 3.2. Cny4aiiHble BETUYUHBI 44 8 8| 28
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Tema 3.3. Maremaruueckast 47 4 8 8| 27
CTaTUCTHKA
Hroro 415 12| 72| 72| 259
3aounas gpopma ooyuenus
s |3 o
AEREEE
= E | R |EEE
=5 | &1(588
e O o
= < = 8 (O]
£ o
HanmenoBanue paszena, TeMbI Sl o | 8] 8 |28x=
= o % 9] 235 S ~
S E S 5 5 W o E
2| 3| E|E |8 =82
o > = E 2 |55 28 &
= Q = X e T = 5 B
S|13|8|&|23|E&5¢
M2 |5 |E |0 E8LE
Pa3gen 1. Aaredpa u Hayaj1a 140 4 4 4| 128| OIIK-2.1
aHaJIM3a OIIK-2.2
Tema 1.1. Jluneitnas anre6pa u 46 2 2| 42
AJIEMEHTBI MAaTPUYHOTO aHATTU3a
Tema 1.2. AHanuTHYECKas 46 2 2| 42
TeOMETPHUS
Tema 1.3. Benenue B 48 4 44
MareMaTUYeCKU aHanu3
Paznen 2. MaremaTnyeckuii 140 4 4 4| 128 OIIK-2.1
aHaIu3 OIIK-2.2
Tema 2.1. IuddepenunansHoe 46 2 2| 42
ucuucieHne QyHKuui oqHoH
MIEPEMEHHOMN
Tema 2.2. Iuddepennumanpaoe 46 2 2| 42
HCYHCIICHHE (PYHKITUN HECKOJIBKUX
MepEMEHHBIX
Tema 2.3. UnTterpanbHoe 48 4 44
ucuucienne QyHKIui ogHoM u
HECKOJIbKHX TIEPEMEHHBIX
Pa3znea 3. Teopusi BepositHocTeid | 135 4 4 4| 123 | OIIK-2.1
U MAaTeMATH4YeCKasi CTATUCTUKA OIIK-2.2
Tema 3.1. Cnyuaiinbie COOBITHS 46 2 2| 42
Tema 3.2. Citydalinble BETUYHHbI 46 2 2| 42
Tema 3.3. MareMaTtndeckas 43 4 39
CTaTUCTHKA
HTroro 415 12| 12| 12| 379

5.2. Conep:kanue pa3iaejioB, TeM IUCHUATIINH

Pa3zoen 1. Anzeopa u nauana ananusa

Tema 1.1. Jluneiinas aneebpa u snemeHmvl MAmMpUYHO20 AHAIU3A
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Anrebpa marpui: OcHOBHBIE anredpanueckue CTpyKTypsl. [lose KomrmiekcHbIX uncen. Marpuua.
Bunel marpun. Onepauuu Haj MaTpUllaMHM: YMHOXKEHHE MATpHIBI Ha YMCIO; CIOKEHHE MAaTpUILL;
BBIYUTAHUE MATPULl; YMHOKCHHE MAaTpPHUILl; BO3BEICHHUE B CTCIICHb, TPAHCIIOHUPOBAHUE MAaTPHUIIBL.
Anrebpa MaTpuIl B 3a/1a4aX ¢ 3KOHOMHUYECKUM COZIEPKAHHEM.

Onpenenureny M UX BbUKCIEHHE: BbluMciieHue omnpenenureneil 3-ro mopsaka IO IPaBHILY
TPEyroJbHUKOB. MUHOp U anreOpandeckoe AONOIHEHUE. Pa3noxkeHne onpeaeauTens Mo dJeMeHTaM
ctpoku (cronmbua). CpoiicTBa mpenenureneid. OOpaTHas MaTpula U ee HaxoXJeHHue. Buruncienne
paHra MaTpuIbl.

HeBpIpok/IeHHBIE CHUCTEMBI JIMHEHHBIX anredpandeckux ypaBHeHHH. CucreMa m JHMHEHHBIX
ypaBHeHuil ¢ n nepemeHHbIMU. Buael CJIAY. Merton Kpamepa pemieHus CHUCTEMbI JMHEWHBIX
ypaBHeHuid. Haxoxnenue oOparHoil MaTpuiel. MeTojq MaTpHyHBIX NPEOOpa3oOBaHUN pELICHHS
CUCTEMBI JINHEWHBIX YpaBHEHUN. MaTpu4HbIe ypaBHEHUS.

Meron T'aycca: Meron I'aycca pemieHuss cUCTeMbl JIMHEWHBIX ypaBHeHuUW. Teopema o paHre
Mmarpuibl. Teopema Kponekkpepa-Kanemm. O01iee perienne CucTeMbl JIMHEHHBIX YpaBHEHUH.
Meron XKopnana-I'aycca: OqHoponHas cuctema JMHEHHBIX ypaBHeHHH. [lonsaTHe GyHaaMmenTaabHOM
cucteMsl pemieHnit. Meton XXopnana-I'aycca

OneMeHTbl MaTpuyHOro asanu3a: IloHATHE n-MEpHOro BEKTOpa M N-MEPHOIO BEKTOPHOTO
npocTpaHcTBa. JInHeiHas KoMOuHaIMs BEKTOPOB. JIMHeliHas 3aBUCUMOCTH BEKTOpPOB. PazmepHOCTh
u 0azuc BEKTOPHOTO MPOCTpaHCTBA. Pa3nokeHune BekTopa Mo 0a3ucy B N-MEPHOM IPOCTPAHCTBE.
OproroHanbHBI 1 OPTOHOPMUPOBaHHBIN Oa3uckl. JIuneitnbie oneparopsl COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYCHUS JIMHEHHOTO oneparopa. Mozens MeXAyHapOJHON TOPrOBIN

IIpuMeHeHHe cHUCTEM JMHEMHBIX ypaBHEHUN B JKOHOMHUKe: Monens JleontseBa. HaxoxneHnue
0aJaHCOBBIX COOTHOIICHUH, MOCTPOCHUE JIMHEHHON MO/ MHOTOOTPACIEBOI SKOHOMHUKH.

Tema 1.2. Ananumuuecxas ceomempusi

VYpaBHeHHE JIMHUU HA IUIOCKOCTU: [IOHATHE JIMHUM HA IUIOCKOCTH. YPaBHEHUE MPSAMOU C YITIOBBIM
K03((UIIEHTOM. YpaBHEHHE TMPSIMOM, MPOXOIAIIeH dYepe3 MaHHYIO0 TOYKY. YpaBHEHHME ITydyka
IPSAMBIX. YpPaBHEHHE IPSAMOMN, IPOXOASIIEH Yepe3 [BE [aHHBIC TOYKU. YPaBHEHUE IPSAMON B
orpeskax. OOmiee ypaBHeHHE TpsMOii. B3anMHoe pacnonokeHue NpsiMbIX Ha IMIIOCKOCTH.
[Tnockocte: OOmIee ypaBHEHHE IUIOCKOCTH. YacTHbIe ciaydau ypaBHEHHs IUIOCKOCTH. YpaBHEHUE
IJIOCKOCTH, MPOXOASIIEN YEPE3 TPU Pa3IMUHbIE TOUKH, HE JISKAIIME HA OJHOM NpsAMoil. BzaumHoe
PacCIIOJIOKEHHE TIOCKOCTEN.

IIpsmas um mnockocTe B IpocTpaHCcTBe: KaHOHMUYECKO€ ypaBHEHHME MpPSAMOMl B INPOCTPAHCTBE.
[TapasuienbHbIE, IEPECEKAIOIMECS U CKPEILUBAIOIIUECS NIPsIMble. B3auMHOE pacoIOKEeHUE MPSMBIX
U 1IockocTed. [lepnenaukyisap K INIOCKOCTH, NPOBEACHHBIA Yepe3 3aJaHHYI0 TOUKY. YTOJ MEXAY
IIPSIMOM U TUIOCKOCTBIO.

Kpussie BTOporo mnopsiaka: KaHoHMuUeckue ypaBHEHMS OJIUIMIICA, TUNEPOONBI M MapaloIbl.
HccnenoBanne ux ¢GopM MO UX KAHOHWYECKHUM YpPAaBHEHHMSM. OKCIEHTPHUCHUTET U JAUPEKTpHUCA
sumrica U napabosnsl. [lapamerpuueckue ypaBHEHHs JUIHICa, runepOoisl U mapadonsl. OOmiee
YpaBHEHUE KPUBOU BTOPOTO MOPSIKA.

IToBepxHOCTH M HecTaHAapTHBIE KpuBbIe: IlonspHas cuctema KOOpAMHAT. 3aMeuaTebHbIE KPUBBIE:
JeMHHUCKata bepHymnu, acTpoupaa, Kapauouja, LukiIounaa, crnupanb Apxumena. IloBepxHoctu
BTOPOI0 TOPsJKA, UX KJIacCU(PHUKAIMA MO0 MX KAaHOHMYECKUM ypaBHeHHsIM. MccnemoBanue ¢opm
IIOBEPXHOCTEU BTOPOIO MOPsAIKA I10 UX YPAaBHEHHUSIM.

IIpuMeHeHNEe aHATMTUYECKON T€OMETPUM B SKOHOMHUKE: JIMHENHas Mozienb aMopTu3anuu. JInnenas
MOJIENb U3JIepKEK. 3aKOHBI CIIpoca U npeuiokeHus. [layTuHHas Monenb pelHKa.

Tema 1.3. Beeoenue 6 mamemamuueckusl aHaiu3
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OcCHOBHBIE MTOHATHS MAaTEMAaTUYECKOT0O aHaiu3a: MHoxecTBa U onepauuu Haa HUMH. DyHKuus u ee
cBoicTBa. YmMcioBas MOCIENOBAaTENbHOCTE U CIOcoObl ee 3amaHus. CBoicTBa YHCIOBBIX
rocieno-parebHocreil. CBoiicTBa OECKOHEUHO MAJIBIX MTOCJIEN0BATEILHOCTEN.

[Mpenen ¢yukuuu: Ilpemen uucnoBoil mocnemoBarenbHOCTH. CXOASIIUECS W PACXOASIIUECS
YHUCJIOBBIE ITOCIEA0BATEILHOCTU. [ eOMETpUYECKU CMBICI Mpeera YMCIOBOM MOCIEN0BATEIbHOCTH.
CpoifctBa ~ OECKOHEYHO  MajbIX  MOCJIeAOoBareldbHOCTeH.  Onepanuu  Haj  IpelesiaMu
MoCJIeIOBaTeNbHOCTEH. beckoHedyHO OofblMe MOCienoBaTenbHOCTUH. llpenen MOHOTOHHOM
orpaHMuYeHHOW mocnenoBarenbHOoCcTH. Yucno e. Ilpemen ¢yHknum B OECKOHEYHOCTH.
I'eomerpuueckuii cMmbica npeaena ¢GyHKuud B OeckoHeyHoctu. Ilpemen ¢yHkumm B TOuke.
I'eomerpuueckuii cmbicn mpeaena ¢yHkuun B Touke. [lpenmensl (yHKIMH W HEpaBEHCTBA.
OnHOCTOPOHHKE NIPEIEIBI.

OcHoBHBIE TeopeMbl O mpenenax: beckoneuno Oonpuine ¢yHkunu. beckoHeuHO Manble (QYHKLIWH.
CBoiicTBa OeCKOHEUHO OONBIINX M OECKOHEYHO MaJbIX BeTHUMH. OCHOBHBIE TEOPEMBI O Mpeenax.
«3amevaresbHbIe)» Mpeeibl. DKBUBAJICHTHBIC OECKOHEYHO Majible (PyHKIIUH.

HenpepsiBHOCTh (hyHKIMHA: [[Ba onpeneneHust HeMpepbIBHOCTH (QYHKIIUHM B TOUKE. TOYKH pa3phiBa U
ux kinaccuukaius. OCHOBHbBIE TEOPEMbI O HETIPEPBHIBHBIX (YHKIUSX.

@OyHKIUH U TIpesieibl B SkoHoMuKe: OyHkuus noae3noctu. [IponsBoacTeennas ¢pyHkuus. OyHKIUSA
Bblmycka. DyHKuus wuzaepxek. DyHKIUSA crnpoca, NOTPEeONEHHs M MNPEIIOKEHUSA. 3afadd o
HEIPEPBIBHOM HAauMCIICHUH MPOLeHTOB. [loToku muiarexein. duHaHCcOBas peHTa.

Pazoen 2. Mamemamuueckuii anaius

Tema 2.1. Jlugppepenyuanvroe ucuucienue ghyHkyuti 0OHOU nepemeHHOoU

IIponsBoanas: 3agayu, NPUBOAAIIME K IOHATHIO NPOM3BOAHON. OmpeneneHue TpOU3BOAHOM.
I'eomerprueckuii, MEXaHUYECKHMH M OKOHOMHUYECKUH CMBICIBI IPOU3BOJHOM. YpaBHEHUE
KacaTeJbHOH W HOpPMalu K KpUBOH. 3aBUCHUMOCTb MEXIY HENPEPHIBHOCTbIO (YHKUUU U
muddepennupyeMmocthio. Juddepenuupyemas ¢GyHKIHMS B TOYKE W Ha TpoMexyTke. Cxema
BbIUMCIIEHUS Tpon3BonHON. [IpaBuna nuddepenunpoBanns. Tabmuma mpon3BOHBIX.

[TpousBoanbie U nuddepeHIansl BICIUX nopsaakoB: [Ipon3BoaHsie BeICIIUX nopsakoB. Gopmyna
Teitmopa u Maxnopena. Ilonstue nuddepennmana ¢ynkuun. [eomeTpudeckuii  CMBICI
middepennnana. CpoiictBa muddepenunana. Ilpumenenune auddepeHnrasa B MPUOTHIKEHHBIX
BbIuucieHusX. Juddepeniuansl BpICIINX TOPsAKOB. JInHeapu3anus GyHKIUH.

OcHoBHbIE TeopeMbl AuddepeHnnanbHoOro ncuncieHus: reopema depma, teopema Poms, Teopema
Jlarpanxa, teopema Komm. I'eomMeTpuyeckuil CMBICI OCHOBHBIX TeopeM Iu(QepeHIIHaTIbLHOTro
ucuucienus. [Ipasuio Jlonurans.

Bospacranne u yoObBanue ¢(yHkuuid. HeoOxomumble M JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
¢ynkuuu. HeoOxonruMele U TOCTaTOUHBIE YCIOBUS CYIIECTBOBAaHUS SKCTpEeMyMa (PyHKIIHH.

OOmiast cxema uccienoBanus QyHKIUN: BRITyKIOCTh M BOTHYTOCTh KpuBOid. Touku nepernba u ux
ornpenenenue. AcumntoTsl. O01mas cxema uccnenoBanus pyHkuuit. [IpuMeHnenne mpon3BoHBIX IPU
pelIeHNH YSKOHOMUYECKHX 3a/1a4.

Tema 2.2. Jlugppepenyuanvroe ucuucienue hyHKyull HeCKONbKUX NePeMEeHHbIX

TTonrorosneno B cucteme 1C:Yuusepcurer (000001721) Crpanuria 10 u3 38



@OyHKIIMM HECKOJNBKHX IepeMeHHbIX: [loHsATHe (YHKIMU HECKOJIBKUX NepeMeHHBIX. [paduk u
JUHUK YpOBHsS (QYHKUIUHM ABYX nepeMeHHbIX. [Ipenen ¢ynkuuu. HempepbBHOCTH (YHKIMH ABYX
nepeMeHHbIX. CBOMCTBa (PyHKIMIA, HEMPEPHIBHBIX B OTPAaHUYEHHOW 3aMKHYTOM oOnacTtu. YacTHble
IIPOU3BOAHBIE, UX TEOMETPUUYECKMH CMBICI M HaxokicHHe. YacTHble ITPOU3BOAHBIE BBICIINX
nopsiakoB. Teopema IlBapa.

[Monuerit nuddepennman. [IpousBoaHas no HampaBieHuto U rpaguet: HuddepeHunpyemMocts u
nonubii tuddepenunan. [Ipumenenne nomHoro auddepeHnrana K mpuOIMKEHHBIM BEIYUCICHHUSIM.
KacarenpHass TIoCKOCTh M HOpMaslb K THOBepxHOCTU. JluHeapuzamus ¢ynkumii. Omnpenenenue
NPOM3BOJHOM IO HampaBleHHIO U ee (usnueckuit cmbicn. OrmnpeneneHue rpagUeHTa.
@dyHIaMEHTaJIbHOE CBOWCTBO rpaaneHTa. CBs3b rpalueHTa C IPOU3BOJHON IO HAIIPABIIECHUIO.
OkcTpeMyM GYHKUMH JBYX TnepeMeHHbIX: [loHsATHe »SKcTpemMyMmMa (yHKIMH HECKOJIBKHUX
nepeMeHHbIX. HeoOxomumble M JTOCTaTOYHbIE YCIIOBHs dKcTpeMyMma. Haubosbliee W HauMeHblIee
3HaueHMs (PyHKIMM B 3aMKHYTOI o6nactu. [ToHsTHE 00 anmnpokcuManuu, SMOUpUIecKux popmyax.
[TocranoBka 3agaun. MeToq HaMMEHBIINX KBaJpaToB. DopMyIbl s onpeneneHus ko3(hUIeHToB
JIMHEWHOM U KBaJpaTUYHOMN 3aBUCUMOCTH.

VYenosubiin  3kcTpemyMm: I[loHdaTtne ycnoBHOro »skcrpemyma. Meron MHoxurenend Jlarpanxka.
HauOonpiee 1 HauMeHblIee 3HaUeHUs (PyHKIMM B 3aMKHYTOM 001acTH.

@OyHKIIMHN HECKOJIBKUX TIEPEMEHHBIX B 3KOHOMHYecKuX 3anadax: Oynkius Ko66a-/yrnaca. [Tonstue
M30KBaHTHI. JIMHUM ypoBHs mone3HocTd. Kpusble Oe3paznuuus B Teopuu uHBecTUIMHA. [lonsTHe
ANMACTUYHOCTH (DYHKIIMM HECKONbKUX NepeMeHHbIX. [IpenenbHpie mone3Hoctd. IlpuObuis oT
MPOM3BOJICTBA PA3HBIX BUIOB MPOAYKUWU. MakcuMuzanusi MpUOBLIM MPOU3BOACTBA OTHOPOIHOM
IIPOAYKIIHH.

Tema 2.3. Unmezpanvroe ucuucienue hyHkyuti 0OHOU U HECKOIbKUX NePeMEHHbIX

[Tonsitue wHeonpeneneHHoro wuHTerpana. CBOWCTBA HEONMPEASICHHOTO0 WHTerpana. Tabmuia
OCHOBHBIX HEOTpeieNIeHHBIX HHTErpaioB. HemocpeacTBeHHOE HHTErpupoBaHue. MeTos moiBeeHUs
mon 3Hak guddepennnana. Merom HHTETPUPOBAHHS IIOJACTAHOBKOW (3aMEHON IEPEMEHHON).
WNHTerpupoBanue TpuroHomMeTpudeckux (GpyHkmuil. MHTErprpoBaHue HUPpAMOHAIBHBIX (YHKITHH.
HNHuTterpupoBanue IpoOHO-paliMOHANBHBIX (QYHKIUK. OmpeneneHHblii WHTErpal Kak Ipeaes
WHTETPaJbHOM CYMMBI. [€OMeTpHUYeCKHMil CMBICI  ONpPEACIICHHOro uHTerpana. Dopmyna
Hrerotona-Jleitoanma. OCHOBHBIE CBOWCTBAa OMPEIACICHHOTO HWHTErpaja. MeToabl BBIYHCICHHS
OTIPE/IETICHHOTO  MHTerpaa. [eomeTpuueckue MNPUWIOKEHUS ONPEAENICHHBIX HHTETPaJoB.
HecoOcTBennpie nHTETpasbl. Berucienne miomanei miockux (GUryp B JCKapTOBON M TOJAPHOM
cUCTeMax KoopAuHaT. Beruucnenue ninuH ayr. Beruncnenue o6bseMoB Ten BparieHus. MuTerpainsl ¢
OecKOHEUHbIMH TpenenamMu. MHTerpanbl OT HeorpaHuyeHHbIX ¢yHkuuid. I[locTaHoBka 3amaumn
YUCJICHHOTO MHTEeTpupoBanus. ®opmyna npsimoyroibHUKOB. Dopmyina Tpanenuii. opmyna mapados
(Cumricona). Ilonstue pnBoitHoro wuHTerpana. (CBoicTBa NIBOWHOTO uWHTerpana. CxeMbl s
BBIUMCIICHUS] KpaTHBIX HWHTErpaioB. [eomeTpuueckue TMNPUIOKEHUS JBOMHBIX MHTErPajioB.
OcHoBHblE TOHATHA. 3ajaud, OpuUBOAAIIME K AuddepeHIHuaTbHbIM ypaBHEHHUAM. Teopema o
CYLIECTBOBAHMM U €IUHCTBEHHOCTU pemieHust 3anaun Kommwm. JluddepenuunanbHble ypaBHEHHs ¢
pazaensomuMucs nepeMeHHbIMu. OnHOpoaAHbIe Au(depeHLnaIbHble YpaBHEHUS TIEPBOTO MOPSIKA.
Jlunetinbie muddepenmansabie ypaBHeHus. Merton bepunymmm. YpaBuenue bepnymnu. Ilonsitue
pana. CxoguMocTh psiga. CBOWCTBA CXOMAIIUXCS pANOB. [Ipu3HaKu CXONMMOCTH YMCIIOBBIX PAJIOB.
OO6nacTh CXOOUMOCTH CTemeHHOro psna. Psnmer Teitmopa m Maknopena. [IpuMeHnenune psijaoB B
NpUOMMKEHHBIX BhIYUCIEHUAX. O0beM MPOAYKIMH U €ro HaxokJeHue. J[MCKOHTHPOBaHHBIN JTOXO.
u ero HaxoxjeHue. [loctaHoBka 3amay Ha peIHOYHOE paBHOBecHe. Mojenab €CTeCTBEHHOTO POCTa.
Mogens pocta B YyCIOBUSX KOHKYpeHTHOro pbiHKa. Jlorucrtuueckas kpuBas. Vcmonb3oBaHue
g epeHInaIbHbIX YPaBHEHUI B 9KOHOMUYECKON TMHAMUKE.

Pa3zoen 3. Teopus eepoamuocmeii u mamemamuieckan CmamucmuKka
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Tema 3.1. Cryuaiinvie codbimus

I'enepanbHas COBOKYIMHOCTH W BbIOOpa. Buasl BbIOOpok. IlepeGop BO3MOXKHBIX BapHAHTOB.
Cxema-ZiepeBO  BO3MOXKHBIX ~BapuaHToB. [IpaBuia KOMOMHATOpWUKHM: MPAaBHWIO CYMMBl H
npousBeneHus. [lepectanoBku, coderanus u3 n mo k, pasmemenus u3 n mo k, coderanus 0e3
MOBTOpPEHUN U ¢ moBTOpeHUsIMU. [Ipeamer Teopun BepositHocTed. [loHATHE CITy4aitHOTO COOBITHS.
Knaccudukanus ciayuaiinbix coopituii. Kimaccuueckoe onpeneneHue BepossTHOCTH. CTaTHCTHYECKOE
OTpe/ieJieHNe BEpPOSITHOCTU. [eoMmeTpuueckoe ompeaeneHrue BeposITHOCTU. HemocpencTBeHHOE
BBIUMCIICHUE BEPOSITHOCTEU. TEOpEMBI CIIOKEHUSI 1 YMHOKEHUSI BEPOSITHOCTEH.

Oneparuu  HaJ COOBITUSIMH: CyMMa COOBITHH, Pa3HOCTh COOBITHH, TPOHW3BEICHUE COOBITHIA.
Huarpamvbl Benna. VYcioBHast BepOSTHOCTH COOBITHA. Teopema YMHOXKEHHS BEpPOSTHOCTEH
HezaBucumocth coOwbiTmii. Teopema cioxeHus: BeposTHOCTeW. CIeACTBUS COBMECTHOTO
NPUMEHEHUSI TEOPEM CIIOKEHUS M YMHOXEHUs BeposTHOCTeW. [mmore3pl. dopMyna MNOIHOU
BepositHocTH Dopmyna baiieca. Ilpumenenune ¢opmynsr baiteca. Cxema bepnymm. dopmyna
bepuaynmu. ®opmyna Ilyaccona. [ToTokn coObITHiI M X CBOMCTBA. [1yaCCOHOBCKHI MOTOK COOBITHIA.
JlokanpHas u uHTErpangpHas Gopmynsl MyaBpa-Jlamiaca.

Tema 3.2. Cryuatinvle 8enudumbl

CrnydaifHple BEIMYHMHBI M CIOCOOBI WX 3amaHus. [loHaTHe ciaydallHONW BeNMWYMHBL. JIMCKpeTHast
CilydaiiHasi BETMYMHA. 3aKOH PaCHpeeeHUs] TUCKPETHON CIIy4yalHOW BENWYHMHBI. MHOTOYTOJbHUK
pacnpeznenenusi. OyHKIUS pacnpeeneHns U ee cBoiicTBa. MHTerpanpHas QyHKIMS pacrpeneacHus
u ee cBoiictBa. IloHsTtue mnoTHOCTH pacnpeneneHud. CBOWMCTBAa IUIOTHOCTH paclpeieieHus
ciaydailHOM  BenWuMHBI.  (OCHOBHBIE  YHCJIOBBIE  XAPAKTEPUCTUKU  CIyYaWHBIX  BEIUYMH.
Maremaruueckue omnepanuy HajJ JUCKPETHBIMU CIy4YallHBIMHU COOBITHMSIMH. Maremaruyeckoe
OKHMJIAHWE, €Tr0 BEPOSTHOCTHBIM CMBICT, CBOMCTBAa W BblUMCICHHE. Jlucniepcusi, BEpOSTHOCTHBIN
CMBICJI, CBOMCTBa, BbluncieHHe. CpeaHee KBaJIpaTUYeCKOE OTKIOHEHHE, BEPOSTHOCTHBIN CMBICI,
CBOMCTBA, BhIUKMCICHUE. MOMEHTHI cilydyailHbIX BeqnunH. Moma u Menuana. KBantuwiu. MomMeHTBI
CIIy4afHbIX BeIMUYMH. AcHMMeTpHs U sKciecc. OCHOBHBIE 3aKOHBI paclpeneieHHs] TUCKPETHBIX
CIIy4allHBIX BEJIMYMH. BUHOMHUANBHBIMN 3aKOH pachpenesieHus. [eoMeTpudeckoe pachpeacsieHue.
3akon pacnpenenenust Ilyaccona. Ilotoku coOpiTuii. OCHOBHBIE 3aKOHBI —pacHpenecHUs
HEMPEPBIBHBIX CIYyYalHBIX BEJIWYMH. PaBHOMEpHBIM 3aKOH pacHpeleeHus U €ro CBOWCTBA.
[TokazarenbHbIA 3aKOH paclpeneseHust U ero cBoiictBa. HopManbHbI 3aKOH pacnpenesieHusl U €ro
cBoiictBa. [IpaBmio Tpex curMm. DJEMEHTHl TEOpPUH CiydailHBIX mporeccoB. Kiaccudukanus
ciny4yaliHbIX mporieccoB. Ipad cocrtosHuii cucremsl. llenmun MapkoBa. JuddepeHnuanbabie
ypaBHeHus KonmoropoBa. YCTaHOBUBIIMICS peXUM OOCTyXHBaHUS. J[MCKpEeTHBIC IBYMEpPHBIE
ciy4aitHele BenunHbl. DyHKIUS pacripefesieHus ABYMEPHOU CilydailHoW BennunHbl. HenpepbiBHBIE
JIByMEpHBIE CllydaiiHbie BenuuuHbl. He3aBucumbie ciydaiiHple BeauuwHbL KoddduiueHnt
koppensiuu. [lonstue 3akonHa Oonpmux uucen. HepaBenctBa YeOwrmeBa m MapkoBa. Teopema
bepnymnu. LlenTpanbnas npeaensHas TeopeMa JIsmyHona.

Tema 3.3. Mamemamuueckas cmamucmuxa
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BapuauvoHHble panbl U UX XapakrepucTuku. [Ipeamer maremMarnyeckod CTaTUCTUKU. | eHepanbpHas
U BBIOOpOUHas COBOKYMHOCTH. CrmocoObl orOopa. CTaTHCTHUECKOE paclpeiesieHue BBIOOPKH.
Omnupuueckas QyHKIus pacnpeaeneHus. [loauron m rucrorpamma. UnciaoBble XapaKTEPUCTHKU
BapUAIlMOHHBIX PAIOB. BUABI CTaTUCTUYECKUX OIEHOK. TpeOoBaHMS K TOYEYHBIM OIICHKAM:
HECMEILEHHOCTh, COCTOSITEIbHOCTb, I(PPEKTUBHOCTh. IMIUPUYECKHE MOMEHTHI. MHTEepBajbHbIE
OLIEHKM IapaMeTpoB. JloBepHUTEIbHBIE UHTEPBANIbI ISl TApaMETPOB HOPMAJIBHOIO paclpeacieHusl.
[ToHATHe cTaTHCTUYECKOW THIOTE3bl. Buuel craructuueckux rumore3. OOmas cxema HpPOBEPKU
CTaTUCTUYECKUX TUINOTE3. TUIIBI CTATUCTUYECKUX KPUTEPUEB IPOBEPKHU runore3. OyHKIMOHAIbHAS,
CTaTUCTUYECKass M KOPPEJALMOHHAs 3aBUCUMOCTHU. llpencraBieHue AaHHBIX B KOPPEIALIMOHHOM
ananuse. Koppensuuonnoe nose u ko3dduiment koppesiiuu. KoppeasiinoHHOe OTHOLICHHE U €ro
cBoMCTBA. JIMHEWHas perpeccusl.

6. Pekomenyemble 00pa3oBaTe/ibHbIC TEXHOJIOTHH

[Tpu mpenonaBaHUM TUCHMIUIMHBI MPUMEHSIOTCS pazHooOpa3Hble 00pa3oBaTeIbHbIC TEXHOJIOTUU B
3aBHCUMOCTH OT BHJIA U LeJIel y4eOHBIX 3aHATHH.

Teopetnueckuii MaTepualn u3naraeTcs Ha JEKIIMOHHBIX 3aHATHUAX B CIEAYIOMHNX (popmax:

- IPOOJIEMHEBIE JICKIIHUH;

- nekug-oecena;

- JIEKIMH ¢ pa300pOM MPAKTHUECKUX CUTYaIH.

CeMmuHapckue 3aHATHS 110 JUCLMIUIMHE OpPHUEHTUPOBAaHbl Ha 3aKpeIUIEHUE TEOPETUUYECKOIO
Marepuaia, U3JI0KEHHOTO Ha JIGKIMOHHBIX 3aHATHAX, a TaKKe Ha MPUOOpPETeHUE OTOTHUTEIbHBIX
3HAHUM, YMEHUH M TNPAKTHMYECKUX HABBIKOB OCYIIECTBICHHUS Npo(ecCHOHaIbHON NeATeNbHOCTH
MOCPE/ICTBOM aKTHBHM3ALUU M YCHIICHHUS CAMOCTOATEIBHOM NeSITeIbHOCTH 00yUYaromuXcs.
BONBIIMHCTBO MPaKTHYECKUX 3aHATHHA MPOBOIATCS C MPUMEHEHHEM aKTUBHBIX (OopM OOydeHus, K
KOTOPBIM OTHOCSITCSL:

1) ycTHBII OmpOC CTYIEHTOB C >JIEMEHTaMHU Oecellbl U JUCKYCCHH IO BONPOCAaM, BHIHOCUMBIM Ha
MPAKTUYECKHE 3aHATHUS;

2) rpynmoBas paboTa CTYACHTOB, MpPEINOJIAraimas COBMECTHOE OOCYXIEHHE KaKOW-InO0
npoOsneMbl (BOMpoca) W BBIPAOOTKY €IMHOTO MHEHHUs (TIO3WIHMH) TO0 HEd (METON TPYIIOBOTO
00CYXJICHHsI, KPYIJIbIH CTON);

3) KOHTpoOJNbHas paboTa MO OTACNIBHBIM BOIPOCAM, IENBI0 KOTOPOM SIBJISETCS MPOBEpKa 3HAHWUN
CTYJIEHTOB U YPOBEHb ITOATOTOBIEHHOCTH Il YCBOEHHSI HOBOTO MaTepuasa 1o JUCLUILUIMHE.

Ha cemuHapckux 3aHATHSX OLICHMBAIOTCSI U YUUTBIBAIOTCS BCE BUJbl AKTUBHOCTH CTYACHTOB:
YCTHBIE OTBETHI, JOTOJIHEHHsS K OTBETaM JAPYIMX CTYACHTOB, y4yacTHE B JUCKyCCHSX, pabora B
rpynmnax, MHUIUATUBHBINA 0030p Mpo0IeMHOro BOIIpoca, MUCbMEHHas padoTa.

7. Ilopsaok nmpoBeeHUs MPOMEKYTOUYHOM aTTeCTAlUN

IIpomenxcymounas ammecmayus: Ounas ¢popma obyuenus, 3auem, Ilepswviti cemecmp.
[TpomexxyTouHas arTecTanus MO JUCHUIUIMHE MPOBOAUTCA B (popMe 3auera WM 3K3aMEeHa B BUJIE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

HtoroBbie 3amaHusi pa3palaTbIBalOTCA MO OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO MaTepualia |
IIO3BOJISIOT OCYILECTBIIATH IPOMEKYTOUHBINA KOHTPOJIb 3HAHUH U CTEIICHU YCBOCHMS Marepuaia.
[Ipu nmpoBeneHUM TPOMEKYTOUHOM aTTECTALMU CTYAEHTOB 0 JUCHUILUIMHE «BbICIIas MareMaTuKa
MOTYT (POPMHPOBATHCS BAPHAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCIHUILTHHBL.

Ipomescymounas ammecmayus: Ounas gpopma obyuenus, 3auem, Bmopoii cemecmp.
[IpomexyToyHasi aTTecTalnus Mo AUCLMILIMHE MPOBOAUTCA B (OpMe 3adyeTa WIM dK3aMeHa B BUJE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

UtoroBbie 3amaHusi pa3pabaThIBalOTCS 1O OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO Marepuana u
MO3BOJISIIOT OCYUIECTBIIATH MPOMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOCHHS MaTepHara.
[Ipu npoBeneHUN MPOMEKYTOUHOM aTTeCTallMy CTYACHTOB MO AUCHMIUIMHE «BpIciias MatemaTrnka»
MOTYT (POPMHPOBATHCSA BAPHAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCLUILINHBL.
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IIpomencymounas ammecmayus: Ounas gpopma obyuenus, Ixkzamen, Tpemuii cemecmp.
[TpomexxyToyHas arTecTanus MO JUCLUIUIMHE MPOBOAUTCA B (popMe 3auera WM 3K3aMEeHa B BUJIE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBON pabOTHI.

HtoroBbie 3amaHusi pa3palaTbIBalOTCA MO OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO MaTepualia H
IIO3BOJISIOT OCYILECTBIIATH IPOMEKYTOUHBIN KOHTPOJIb 3HAHUH U CTEIICHU YCBOCHMs Marepuaia.
[Ipu nmpoBeneHNN TPOMEKYTOUHOM aTTECTALMU CTYAEHTOB 0 JUCUUILUIMHE «BbICIIas MareMaTuKa
MOTYT (POPMHPOBATHCS BAPUAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCIHUILTHHBL.

Ipomescymounas ammecmayusi: Quno-3a0ynas popma ooyuenus, 3auem, Ilepaswiti cemecmp.
[IpomexyToyHasi aTTecTalnus Mo AUCHMILIMHE MPOBOAUTCA B (OpMe 3adyeTa WIM dK3aMeHa B BUJE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

UtoroBbie 3amaHusi pa3pabaThIBalOTCS 10 OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO Marepuaia u
MO3BOJISIIOT OCYUIECTBIIATH MPOMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOCHHS MaTepHara.
[Ipu npoBeneHUN MPOMEKYTOUHOM aTTeCTallMy CTYACHTOB MO AUCHMILIUHE «BpIciias matemarnka»
MOTYT (POPMHPOBATHCSA BAPHAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCLUILITHHBIL.

IIpomenxncymounas ammecmayus: Ouno-3a0unas ghopma ooyuenus, 3auem, Bmopoii cemecmp.
[TpomexxyTo4yHas arTecTanus MO JUCHUIUIMHE MPOBOAUTCA B (popMme 3auera WM 3K3aMEeHa B BUJIC
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

HtoroBbie 3amaHusi pa3palaTbIBalOTCA MO OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO MaTepualia H
IIO3BOJISIOT OCYILECTBIIATH IPOMEKYTOUHBIN KOHTPOJIb 3HAHUH U CTEIICHU YCBOCHMs Marepuaia.
[Ipu mpoBeneHUH MPOMEKYTOYHOM aTTecTalliy CTYIEHTOB MO IUCHMIUIMHE «BbIcias mMaTemMaTukay
MOTYT (POPMHPOBATHCS BAPHUAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCIUILTHHBL.

Ipomesicymounas ammecmayus: Quno-3aounas gpopma obyuenus, Ixzamen, Tpemuti cemecmp.
[IpomexyTouHast aTTecTalnus Mo AUCLMILIMHE MPOBOAUTCA B (OpMe 3adyeTa WIM dK3aMeHa B BUJE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

UtoroBbie 3amaHusi pa3pabaThIBalOTCS 1O OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO Marepuaia u
MO3BOJISIOT OCYUIECTBIIATH MPOMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOSHHS MaTepHara.
[Ipu npoBeneHUN MPOMEKYTOUHOM aTTeCTalMy CTYACHTOB MO AUCHUIUIUHE «BpIciias matemaTrnka»
MOTYT (QOPMHPOBATHCSA BAPHAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCLUILITUHBIL.

IIpomesxcymounas ammecmayus: 3aounas gpopma obyuenus, 3avem, Ilepsviii cemecmp.
[TpomexxyToyHas arTecTanus MO JUCHUIUIMHE MPOBOAUTCA B (popMme 3auera WM 3K3aMEeHa B BUJIC
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

HtoroBbie 3amaHusi pa3palaTbIBalOTCA MO OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO MaTepualia H
IIO3BOJISIOT OCYILECTBIIATH IPOMEXKYTOUHBINA KOHTPOJIb 3HAHUH U CTEIICHU YCBOCHMS Marepuaa.
[Ipu nmpoBeneHUN TPOMEKYTOUHOM aTTECTALMU CTYAEHTOB 0 JUCLUUILUIMHE «BbICIIas MareMaTuKa
MOTYT (POPMHPOBATHCS BAPHUAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCIHUILTHHBIL.

Ilpomesicymounas ammecmayusi: 3aounasn gpopma obyuenus, 3auwem, Bmopou cemecmp.
[IpomexyToyHasi aTTecTalnus Mo AUCLMILIMHE MPOBOAUTCA B (OpMe 3adyeTa WIM dK3aMeHa B BUJE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

UtoroBbie 3amaHusi pa3pabaThIBalOTCSI 1O OCHOBHBIM BOIIPOCAM TEOPETHUECKOTO Marepuaia u
MO3BOJISIOT OCYUIECTBIIATH MPOMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOSHHS MaTepHara.
[Ipu npoBeneHUN MPOMEKYTOUHOM aTTeCTallMy CTYACHTOB MO AUCHMIUIUHE «Bbiciias Mmatemarnka»
MOTYT (QOPMHPOBATHCSA BAPHAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCLUILITHHBIL.

IIpomesxcymounas ammecmayus: 3aounasn ¢popma obyuenus, Ixkzamen, Tpemuii cemecmp.
[TpomexxyTouHasi aTTecTanus Mo JUCIHUIUIMHE MPOBOAUTCS B OpMe 3a4eTa WIH dK3aMeHa B BUIE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

WroroBeie 3aganus pa3pabaThIBalOTCSI 0 OCHOBHBIM BOIIPOCAM TEOPETUUYECKOTO MaTepuaa u
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MO3BOJISIIOT OCYLIECTBIIATH MPOMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOSHHS MaTepHara.
[Ipu npoBeneHUU MPOMEKYTOUHOM aTTeCTalMi CTYACHTOB MO AUCHUILIUHE «BpIciias MmatemaTrnka»
MOTYT (QOPMHPOBATHCS BAPHAHTHI TECTOB, OTHOCSIIUXCS KO BCEM TeMaM JAUCLUILINHBIL.

8. OneHouHbIE MaTepUAJIbl TEKYLIET0 KOHTPOJIA

Pa3zoen 1. Anzeopa u nauana ananusa
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2

Tema 1.1. Jluneiinas aneebpa u snemeHmvl MAmMpPUYHO20 AHATU3A

®opma KoHTpoJsi/oieHouHOe cpencTBo: [locemienre u padboTa Ha JIEKIMOHHBIX U MPAKTUYECKUX
3aHATUAX

Bomnpocsi/3ananus:
1. ITocemieHue 3aHATHH:

a) MOCEIICHNE JICKITMOHHBIX U MPAKTHYCCKUX 3aHATHH,
0) coOmoIeHNE AUCITUTUTHHBI.
2. Pabora Ha JIEKIIMOHHBIX 3aHATHAX:
a) BeJICHUE KOHCTIEKTA JICKIIUM,
0) ypOBEHb OCBOCHUS TEOPETHUECKOTO MaTepuraa,
B) aKTUBHOCTbH Ha JICKI[UH, YMEHHE (POPMYITHUPOBATH BOIIPOCHI JIEKTOPY.
3. PaboTa Ha MPaKTUYECKUX 3aHITHIX.
IIpakTnueckoe 3ansatue 1. JlelicTBus HaJ MaTpULIAMH.
Onepanuu HajJ MaTpUIlaMHU: YMHOXEHHE MAaTpPHIbl Ha YHUCJIO; CIIOKEHHME MATpHIl, BBIYUTAHUE
MaTpHll; YMHOKEHUE MaTpPHUII, BO3BEJCHUE B CTEIECHb; TPAHCIOHUPOBAHUE MaTpHIlbl. Omnpesenenue
MaTpPHUIIbI MTOJIHBIX 3aTPAaT.

IIpakTnueckoe 3aHsATHE 2. BpIUNCIEHNE ONPEACIUTENEH.
Boruncnenue onpenenureneil 3-ro nopsiika 1o npaBuily TpEyroJbHUKOB. Pa3oxkenue onpenenurens
0 AJIEMEHTaM CTPOKH (CTosIO1a). Berarcnenue onpenenuTeneil ¢ HCMONb30BaHHEM CBOWCTB.

IIpakTueckoe 3ansaTue 3. Pemenue HeBbIpoxkaAcHHBIX CJIAY.

Pemenne CJIAY no ¢opmynam Kpamepa. Pemenue CJIAY meromom oOpaTtHoil Marpuiisl. Permienue
MaTpU4HbIX ypaBHEHHH. CocTaBlIeHHME MaTEeMaTHUYECKOW MOJENM paclpelesiCeHUs] pPECypcoB U €€
pemenue o ¢popmynam Kpamepa u merogom ooparHoit MaTpuiisl 1 MetooM ['aycca.

ITpakTueckoe 3anstue 4. Mccnenoanue CJIAY Ha COBMECTHOCTD.
Haxoxnenne panra marpunsl. MccnenoBanue CJIAY Ha coBmecTHOCTh. CocCTaBieHHE 0alaHCOBBIX
COOTHOILICHUI. BBINTOTHEHE HHANBUTYaIbHbBIX 3a/IaHHIA.

[TpakTudaeckoe 3ausitue 5. Pemenue CJIAY obmiero Buaa
Pemenne onHoponueix CJIAY. Pemenne CJIAY wmeronom JKopnmana-l'aycca. BeinonHenue
MHAVBUAYJIBHBIX 3aJaHUI

IIpakTrueckoe 3ansaTue 6. ['eoMeTpruuecKue BEKTOPHI U IEUCTBUS HaJ HUMHU.
BrinonHeHue JIMHEHHBIX oONepanuil HajJ IeoMEeTpUYEeCKUMH BekTopamu. KoopauHarel BekTOpa
BrinonHeHe TUHEHHBIX U HEJTMHEWHBIX OTepaliuii HaJl BEKTOpaMU B KOOPIUHATHOH opme.

IIpakTrueckoe 3ansatue 7. Pemenue 3a1a4 MaTpU4HOIO aHaIU3a.
JlelicTBust ¢ n-MepHBIMH BeKTopamu. Paznokenue BekTopa mo 6aszucy. CocraBieHue TaOIMIBI
OOMEHHBIX BAJIIOT, OMNPEACICHHE CYMMAapHBIX pacXolIOB, HAXOXJIEHHE PABHOBECHOTO BEKTOpPA

HalmTMOHAJIbHBIX JOXOAO0B.

[TpakTuueckoe 3anarue 8. Pemenue 3a1a4 TMHEHHON anreOpbl 1 MAaTPUYHOTO aHAIHM3a
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Brimonaenne pyOexHONH KOHTPOJIBHON paboThl mo pasmeny "JlunelHas anreOpa W 3JIE€MEHTHI
MAaTpUYHOIO aHaiu3a'".

Tema 1.2. Ananumuuecxas ceomempusi
®opma KoHTpoJsi/oieHouHOe cpencTBo: [locemienre u padboTa Ha JIEKIMOHHBIX U MPAKTUYECKUX
3aHATUAX
Bomnpocsi/3ananus:
1. [oceuienue 3aHATHI:
a) MOCeNIeHNE JEKIIMOHHBIX U PAKTUYECKUX 3aHSATUH,
0) coOmoIeHUE AUCITUTUTHHBI.
2. PabGoTa Ha JIEKIIMOHHBIX 3aHATHUSAX:
a) BeJICHUE KOHCTIEKTA JICKIIUM,
0) ypOBEHb OCBOCHUS TEOPETHUECKOTO MaTepuaa,
B) aKTUBHOCTbH Ha JICKIIUHU, YMEHHE (POPMYITUPOBATH BOIIPOCHI JIEKTOPY.
3. PaboTa Ha MPaKTUYECKUX 3aHITHIX.
IIpakTrueckoe 3ansaTHe 1. YpaBHEeHUe NpsAMON Ha MJIOCKOCTH.
CocraBiieHre ypaBHEHUH MpsSMBIX Ha IUIOCKOCTU. MccimenoBaHue B3aMMHOIO PaCIOIOKEHUS
MPSIMBIX HA MJIOCKOCTH.

HpaKTI/I‘-ICCKOC 3angTue 2. [InockocTu U X B3aMMHOE PacCIiojIOKCHUC
CocraBicHue YpaBHCHUS MIIOCKOCTH. I/ICCJIGI[OBaHI/Ie B3aMMHOT'O PACITIOJIOKCHUSA ILTIOCKOCTEHA.

IIpakTueckoe 3ansaTue 3. MccnenoBanue B3aMMHOTO PacoIOKEHUS IPSIMBIX U IIJIOCKOCTEN.
CocraBieHue ypaBHEHHMs MpsIMOW B IpocTpaHCTBE. lccienoBaHue B3aMMHOIO PacIOIOKEHUS
IPSAMBIX U IIJIOCKOCTEM.

IIpakTueckoe 3ansTue 4. [locTpoeHne KpUBBIX BTOPOTO MOPSIKA.

[Toctpoenue smnurca, runepoosibl U mapadoibl MO0 KAaHOHMYECKUM ypaBHeHHsM. Haxoxnenue
napaMeTpoB KpUBBIX 2 mopsaka. O01mas xapakTepucTHKa JUHUKA BTOpOro nopsaka. VccienoBanue
o01iero ypaBHeHus 0e3 IpoU3BeIeHHs] KOOPIUHAT.

IIpakTrueckoe 3ansaTue 5. [IpumMeHeHne aHaTUTHYECKOM T€OMETPUH B DKOHOMUKE

HaxoxeHne TOYKM PBIHOYHOTO paBHOBECHS, TOYKM Oe3zyObiTouHocTH. CocTaBieHue (yHKIUU
npuObLIH, TUHEHHONW MOJEN aMOpTH3aliK. BEINOIHEHHEe MUChMEHHONW MPOBEPOYHON pabOTHI 1O
TeMe «AHAIUTHYECKAs] TEOMETPUSI.

Tema 1.3. Beeoenue 6 mamemamuueckusl aHaiu3

®dopma KoHTpoIs/oieHoUHOe cpencTBo: [locemenne U paboTa Ha TEKIMOHHBIX U MPAKTUICCKUX
3aHATUAX

Bonpocsi/3ananus:
1. Iloceuienne 3aHATHIA:
a) MOCEIICHHE JIEKITMOHHBIX U MPAKTUUYECKUX 3aHATHUH,
0) coOIOCHUE TUCITUILIHHBI.
2. Pa60Ta Ha JICKIINMOHHBIX 3aHATUAX:
a) BeJIcHNE KOHCIIEKTa JIEKIIHA,
0) YpOBEHb OCBOCHHS TEOPETUUECKOTO MaTepuraa,
B) aKTUBHOCTbH Ha JIEKI[UHU, YMEHHE (POPMYIHUPOBATH BOIIPOCHI JIEKTOPY.
3. PaboTta Ha MpaKTUYECKUX 3aHATHIX:
[TpakTuueckoe 3ansaTue 1. MHOXecTBa 1 PyHKITH
CrocoObl  3a7aHUsi MHOXKECTB. BBINIONHEHWE omepanuii HaJ MHOXECTBaMU: OOBCIUHECHHE,
nepeceyeHue, pa3HOCTh MHOXKECTB. UHCIOBBIE MHOXKECTBa U NPOMEXYTKH. CrocoObl 3aaHus
(YHKIMW: aHATUTUYECKUH, TAaOTUIHBIN, TpaUUIeCKUi, CJIOBECHBIN. YCTaHOBJICHHE 00IACTH
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ornpejencHus U 00nacT 3HaueHnd GyHKuH. VccnenoBanne QyHKIMA HA Y€THOCTh M HEUYECTHOCTD,
MOHOTOHHOCTh, OIPaHUYCHHOCTh, EPUOINIHOCTh. [TocTpoenue rpadukoB (GpyHKIWN CABUTAMH U
nedopmarsIMu.

[IpakTuueckoe 3anarue 2. HaxoxaeHue npeaesnoB YMCIOBBIX MOCIEI0BATEIbHOCTEM.
HccnenoBanne CBOWCTB YHMCIOBBIX MOCHEIOBAaTENbHOCTENH. HaxoxknaeHue mnpenena 4YUCIOBON
MMOCJIEN0BATENLHOCTH.

[TpakTuueckoe 3ansTue 3. «PackpbITHE» HEONpeneIeHHOCTE! B Ipeaeiax QyHKITUH.
PackpeiTne 0CHOBHBIX HeomnpeneneHHocTel. [IpuMenenne 3ameuarenbHbIX npenenos. [I[pumenenue
AKBUBAJICHTHBIX O€CKOHEUHO MaJIbIX (DYHKITHH.

[TpakTuueckoe 3anstue 4. McciaenoBanne GPyHKIMI Ha HEMPEPHIBHOCTD.
HccnenoBanne ¢GyHKIMI Ha HENMpepbIBHOCTh B Touke. HaxokaeHue Touek pas3pbiBa (QyHKIUU U
ycTaHoBjIeHHE X Buaa. CBOMCTBa (DYHKIMH, HEMPEPHIBHBIX B TOUKE, HA OTPE3KE.

[IpakTuueckoe 3andarue S. [IpenenbHblid aHAIN3 B 9dKOHOMUKE.
Pemienune 3agady Ha MpUMEHEHUE MPEETIOB B YKOHOMHUKE. BhINOIHEHNE MHUCbMEHHOW MPOBEPOYHOM
paboTsl o TeMe «BBeneHre B MaTeMaTHUeCKUIl aHATTU3Y.

Pa3zoen 2. Mamemamuueckuii ananus
Koumponupyemvie M/[K: OIIK-2.1 OIIK-2.2

Tema 2.1. JJughghepenyuanvroe ucuucnenue QyHkyuil 00HOU nepemenHou
®dopma KoHTpoIs/otieHouHOe cpencTBo: [locemenne u paboTa Ha JTEKIMOHHBIX U MPAKTUICCKUX
3aHATUAX
Bonpocsi/3ananus:
1. Ilocenienue 3aHATHIA:
a) MOCENICHHUE JICKIMOHHBIX U IPAKTHYECKHUX 3aHSATHH,
0) coOMIOACHUE TUCITUTLIHHBI.
2. PaboTa Ha JICKIIMOHHBIX 3aHSATHUSAX:
a) BeJIcHUE KOHCIIEKTa JIEKIIHIA,
0) YpOBEHb OCBOCHHS TEOPETUUECKOTO MaTepuaa,
B) aKTUBHOCTbH Ha JIEKIIUHU, YMEHHE (POPMYIHUPOBATH BOIIPOCHI JIEKTOPY.
3. Pabora Ha mpaKkTUYECKUX 3aHATHSIX.
[IpakTuueckoe 3ansatue 1.Bprancienue npon3BOIHbIX.
Haxoxxnenne mnpou3BOOHBIX MO ompeaeneHuto. Pemienune npumepoB Ha nuddepeHIrpoBaHue
CYMMBI, TPOU3BEACHUS, YaCTHOTO. Haxoxk1eHne mpon3BOTHON CI0XKHON (PYHKITHH.

[TpakTuueckoe 3anstue 2. JuddepeHnmpoBaHue pa3IMuHbIX BUIOB (PyHKIIHI

JuddepennrpoBanne HESABHBIX W TapaMETPUYECKU 3aJaHHbIX (GyHKuud. Jlorapudmuyeckoe
maddepennmpoBanre.  HaxokneHwe  MPOW3BOMHBIX  BBICIIMX — MOPSAKOB.  BrrumcieHue
muddepennnana. [lpumenenue quddepennnana B MpuOIMIKEHHBIX BHIYUCICHHIX.

[IpakTrueckoe 3austue 3. [IlpuMenenne 0CHOBHBIX TeopeM nuddepeHInanbHOr0 HCUUCIICHUS
[IpoBepka BbINOTHEHUM yciioBUi TeopeMbl Pomst, Jlarpanka. BerauciaeHnue npenesioB ¢ MOMOIIbIO
npaBuna Jlonurans. UccnenoBanune (QyHknmii Ha Bo3pacTaHue M yObIBaHHWe. HaxokneHwe Touek
AKCTpEMyMa.

[TpakTuueckoe 3anstue 4.MccnenoBanne GyHKINI 1 TOCTpOSHUE TPAPHUKOB.

Brimonaenne nucbMeHHOW TpoBepodHOW paboThl mo Teme «/luddepennmanbrHoe ucuncieHue
(GyHKIMN OTHON TIEPEMEHHOM.
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Tema 2.2. Jlughghepenyuanvroe ucuucienue QyHKyull HeCKOIbKUX NepemMeHHbIX
®dopma KoHTpoIs/oieHoUHOe cpencTBo: [locemenne u paboTa Ha JTEKIMOHHBIX U MPAKTUICCKUX
3aHATUIX
Bonpocsi/3ananus:
1. Iloceuienue 3aHATHIA:

a) MOCEIICHHE JIEKITMOHHBIX U MPAKTUUECKUX 3aHATHH,
0) coOIIOACHUE TUCITUTLIHHBI.

2. Pabora Ha JICKIIMOHHBIX 3aHATHUAX:

a) BEJICHUE KOHCIIEKTA JICKIINH,

0) YpOBEHb OCBOCHHS TEOPETUUECKOTO MaTepuraa,

B) aKTUBHOCTb Ha JICKIIUHU, yMEHUE (POPMYITHPOBATH BOIPOCHI JIEKTOPY.
3. PaboTta Ha MpaKTUYECKUX 3aHATHIX:

[IpakTnueckoe 3austie 1. OCHOBHBIE MOHATHS 17151 GYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

Pemenne 3amau Ha HaxoxJaeHHEe o00iacTH ompezesieHuss (YHKIHM HECKOJIbKHX MEepEMEHHBIX,
Haxoxnenne nuHuil u moBepxHOCTed ypoBHS. MccnenoBanwe (yHKIMHA ABYX IEPEMEHHBIX Ha
HENpPEephIBHOCTh. BBIUMCIEHHE YAaCTHBIX NpUpAlleHud W MOJHOro mpupamieHus. HaxoxneHue
YaCTHBIX MTPOU3BOAHBIX MEPBOTO Mopsaka. HaxoxkeHrne 4acTHBIX TPOU3BOIHBIX BBICIIHX MOPSIIKOB.

[TpakTuueckoe 3ansaTre 2. BeryucieHne mpon3BoIHON 110 HATPABICHUIO U TpaaueHTa QyHKIIUH.
Haxoxxnenune monHoro muddepenunana ¢yHkiuuu. HaxoxaeHue npou3BOJHON MO HANpPaBiIEHUIO.
Haxoxxnenue rpaguenTa GyHKINHA HECKOIBKUX MEPEMEHHBIX.

[IpakTuueckoe 3austue 3. Mccnenoanue GyHKIIMA MHOTHUX MIEPEMEHHBIX HAa SKCTPEMYM.
Haxoxxnenune skcrpemyMa (YHKIMHM JIByX HepeMeHHbIX. OnpeneneHue JOKaJbHOTO MHUHUMYyMa
¢dbyskuun pubsL. HaxoxaeHue sMmupuyeckux (Gopmyn Ui ciydas JUHEWHO W HEJIWHEWHON
3aBUCHMOCTHU MEX]y IIepEMEHHBIMHU.

[Ipaktnueckoe 3anatue 4. PemeHue 3amad Ha YCIOBHBIM JKCTpeMmyM. Pemienue 3agad  Ha
Hax0XJICHHE YCIIOBHOTO

JKCTpEMyMa C TIOMOIIbI0O MeToma MHoxuTened Jlarpamka. Haxoxaenue HamOoOIbIIETO U
HaWMEHBIIIETO 3HAYCHUH (DYHKIIMH B 3aMKHYTOH 001aCTH.

[IpakTnueckoe 3ansTHe 5. I[IprMeHeHHE YaCTHBIX MPOU3BOAHBIX B 3a/adax C HKOHOMHUYECKHUM
cofiepKaHUEeM.

Haxoxaenne YacTHOM SIaCTUYHOCTH TMPOM3BOACTBEHHON (GyHKIMU. Pemenwe 3amad  Ha
ONTHMAJbHOE pacmpeielieHne pecypcoB. Pemenwe 3agady  Ha MaKCHUMH3ALMIO HPUOBLIU
MPOM3BOJICTBA MPOAYKIMUH. BBITTOJIHEHHE TNHCHBMEHHOW TMPOBEPOYHOM pabOThI MO  Teme
«IuddepennuanpHoe ncunciaeHue GyHKITUNA HECKOIBKUX TIEPEMEHHBIX)

Tema 2.3. Unmezpanvroe ucuucienue hyHkyuti 0OHOU U HECKOIbKUX NePEeMEHHbIX

®dopma KoHTpoIs/otieHoUHOe cpencTBo: [locemenne u paboTa Ha JTEKIMOHHBIX U MPAKTUICCKUX
3aHATUAX

Bonpocsi/3ananus:
1. Iloceuienue 3aHATHIA:

a) MOCEIICHHE JIEKITMOHHBIX U MPAKTUUECKUX 3aHATHUH,
0) coOIOCHUE TUCITUILIHHBI.

2. Pabora Ha JICKIIMOHHBIX 3aHATHUAX:

a) BEJICHUE KOHCIIEKTA JICKIIUH,
0) YpOBEHb OCBOCHHS TEOPETUUECKOTO MaTepuaa,
B) aKTHUBHOCTb Ha JICKIIUHU, yMEHUE (POPMYITHPOBATH BOIPOCHI JIEKTOPY.

3. Pabora Ha mpaKkTUYECKUX 3aHATHIX:
[IpakTnueckoe 3ansaTue 1. Beraucnenne HHTErpagoB ¢ MOMOIIBI METOJJOB UHTEIPUPOBAHUS
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Haxoxnenne mepBooOpa3zHoi. PemieHue 3amad Ha HAXOXKICHHE HEOMPEICICHHOTO HHTETpajja ¢
WCIIOJIb30BAaHUEM OCHOBHBIX CBOMCTB W TaONHIIBI OCHOBHBIX HWHTErpajioB. Pemienue 3amad Ha
HaxO)XJICHHE HEOMPEIACICHHOTO0 HMHTETpaja C HCIOJb30BaHMEM METO/Ia 3aMEHbl TIEPEeMEHHOM,
WHTETPUPOBAHUS 110 YaCTSIM.

[TpakTrueckoe 3ansTue 2. UHTErprpoBaHre pa3auvHbIX QYHKITUH.

HNHuTterpupoBanue npoctedmmx apodeit. PazmokeHne mpaBUiIbHON pallMOHAILHON APOOW HA CyMMY
mpocTelmmx  apoOeld ¢ HCIONB30BAaHMEM  METONAa  HEOINPEACNICHHBIX  KOd()PHUITMEHTOB.
WuTterpupoBanue apoOHO-pallMoOHalIbHBIX  (QyHKUUNA HHTerpupoBaHue TPUTOHOMETPHUYECKHX
¢dbyskuuii. UHTErpripoBaHre HppaMoHaTbHBIX (PYHKITHI.

[IpakTuueckoe 3anarue 3. Beruncienue onpeaeeHHbIX HHTErPAJIOB

Ompenenenue mnepBooOpa3Hoil (GyHKIHMHM. BeIYucieHne ompeneseHHOTO WHTerpaia 1o Gopmysie
Hrerotona-Jleitonuma. IlonBenenne monm 3Hak nuddepennuana. [Ipumenenne ¢GopMmynbl 3aMeHbI
MEPEeMEHHON NpU BBIYMCIECHUH OIPE/IeJICHHOTO HHTerpaia. Boruncinenue onpeneaeHHoro HHTerpaia
METOZIOM UHTETPUPOBAHUS 110 YACTSM.

[Ipaktnueckoe 3anstue 4. [lpuMmeHeHHe WHTErpajoB Uil BBIYUCICHHUS IUIOMIAACH, IUIMH YT,
00BEMOB TEI.

Haxoxnaenune muiomaan KpUBONIMHEHHOW Tparenuu. HaxokaeHue Iiomaayd IJIOCKOW OONacTH.
Haxoxnenne o0bemMoB Ten BpanieHus. Haxoxaenue JuiiH JTyT.

[TpakTuueckoe 3anarue 5. Beruncienne HecoOCTBEHHBIX MHTETpasioB. [IpubmmkeHHOE BBIUHUCICHNE
MHTETPAJOB.

HccnenoBanne Ha CXOIMMOCTh MHTErpajoB ¢ OeckoHeYHbIMU Tpenenamu. HMccnemoBanue Ha
CXOAMMOCTb MHTErPaJiOB OT HEOTpaHMYEHHBbIX (QyHKUuN [IpubiamkeHHOEe BBIUMCICHHE MHTErPaJioB
o opMysiaM MPSIMOYTOILHUKOB, Tparenuid mapadosn (CuMIicoHa).

[IpakTuyeckoe 3anatue 6. Beiuncienue JBONHBIX MHTErPaIOB
Boluricnenue KpaTHBIX HMHTETpajioB B JCKApTOBBIX KoopauHartax. lV3MeHeHue mopska
MHTETpUpOBaHus. Beruucnenue miomnaneit miockux Guryp u 00eMoB Tel.

[Tpaktuueckoe 3anstue 7. Pemenue nuddepeHmaibHbIX ypaBHEHUH TIEPBOTO MOPSIIKA.

Pemenne nuddepenHnmanbHbIX ypaBHEHUH C  pasfendiollUMUCA TMepeMeHHbIMU. Pemienue
OMHOPOAHBIX  JuddepeHIanbHbIX YpaBHEHH mepBoro mopsiaka. PemieHune  JHHEHHBIX
muddepeHInanbHBIX YPAaBHEHUN METOJ] METOJIOM BapHaIllii MPOU3BOJILHON MOCTOSIHHOM. Pemenne
TUHEHHBIX TuddepeHnranpHbpIX ypaBHeHUH MeTogoM beprymnu. Pemenne ypasuenus beprymn.

[IpakTuueckoe 3andarue 8. MccnenoBanue Ha CXOAUMOCTb YHCJIOBBIX PSIOB

HccnenoBanre Ha CXOAMMOCTh 3HAKOIMOJOXKUTENBHBIX psAoB. VccnenoBanue 3HaKOUEpeTyOMIMXCS
PSAIOB Ha aOCONIIOTHYIO M YCJIOBHYIO CXOAMMOCTh. [IpubmmkenHnoe pemenne auddepeHnaibHbIX
YpPaBHEHUH € MOMONIBIO PSIIOB.

[IpakTuueckoe 3andarue 9. [I[pumeHeHre HHTErPaIOB B SKOHOMUKE.

HcnonszoBanue nuddepeHnaibHbIX ypaBHEHHE B HIKOHOMHUYECKOW JUHAMHKE: HAXOXKJIEHUE
3aBHCHMOCTH PAaBHOBECHOW IIEHBI OT BPEMEHH, 00beMa peasrM30BaHHON NPOAYKLUUU OT BPEMEHHU.
Brimonaenne nmuchMeHHON MpOBEpOUHOIl paboThl 0 TeMme «HHTerpanbHOe McYHCIIeHne (DyHKIIHI
OJTHOU U HECKOJBKUX MEPEMEHHBIX).

Pa3zoen 3. Teopusa eéepoamunocmeit u mamemamuyeckas CMamucmuKka
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2

Tema 3.1. Cryuatinvle cobvimus
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®dopma KoHTpoIs/oieHouHOe cpencTBo: [locemenne u paboTa Ha JTEKIHOHHBIX U MPAKTUICCKUX
3aHATUAX
Bonpocsi/3ananus:
1. Iloceuienue 3aHATHIA:
a) MOCENICHHUE JICKIMOHHBIX U IPAKTHYECKHUX 3aHSATHH,
0) coOIIOACHUE TUCITUTLIHHBI.
2. PaboTa Ha JICKIIMOHHBIX 3aHSATHUSAX:
a) BeJIcHUE KOHCIIEKTAa JIEKIIHIA,
0) YpOBEHb OCBOCHHS TEOPETUUECKOTO MaTepuaa,
B) aKTUBHOCTbH Ha JIEKI[UHU, YMEHHE (POPMYIHUPOBATH BOIIPOCHI JIEKTOPY.
3. Pabora Ha MpaKkTUYECKUX 3aHATHSIX.
[TpakTuueckoe 3ansTue 1.Pemenne koMOMHATOPHBIX 32124
Pemennie koMOMHATOPHBIX 3a7ad C MCMOJIb30BAHMEM IPAaBHJI KOMOMHATOpUKU. Pemienue 3amad Ha
pa3MelieHus, MEepecTaHOBKH, COYETaHUs, pa3MELIEHUS C TOBTOPEHUEM, T[EPECTAHOBKU C
MTOBTOPEHUSMHU, COYETAHUSI C TOBTOPEHUSMHU.

[IpakTuueckoe 3anarue 2.HenocpeaACTBEHHOE BEIYMCIIEHUE BEPOATHOCTEN

Knaccudukanus ciaydailHbIXx coObITHi. OmnpeneneHue BEPOSTHOCTEH CIy4alHBIX COOBITHH IO
kiaccuueckor  opmyne. OmnpeneneHue CTAaTUCTUYCCKOM M TEOMETPUYECKOM BEPOSTHOCTH.
HenocpenctBeHHOE BBIUMCIEHUE BEPOSTHOCTEM.

[TpakTuueckoe 3ansTue 3./ eficTBrs HaT COOBITUSIMM.

AnreOpa coOpiTuii. HaxoxneHue ycIOBHOW BeposSTHOCTH. PelmeHue 3amad ¢ HMCHOIb30BaHHEM
TEOpEeMbl YMHOXXEHHUSI BeposATHOCTeH. PemieHne 3amay ¢ MCHOIB30BAaHHUEM TEOPEMBI CIOKEHUS
BeposTHOCTeH. HaxokaeHre BepoSATHOCTH COOBITHS C HCIOJIB30BAaHHUEM TEOPEM CIIOXKEHUS U
YMHOXEHUS BEPOSITHOCTEH.

[Ipaktuueckue 3ansatus 4. Dopmyna MOITHON BEPOSITHOCTH.
Pemenue 3amaq Ha popmysy nmomHOU BeposiTHOCTH, popmyny baiieca, hopmymny beprymnu.

[Ipaktuueckue 3ansarus 5. Cxema beprymin.

Haxoxnenne BeposTHOCTH coObITHH 110 hopmyne bepuymmu. [Tpumenenne npuOmmKkeHHbIX GOpMYyIT
Myagpa-Jlammaca njst BBIYMCICHUS BEPOSTHOCTH COOBITHS. [IpuMeHeHune nmpuOmmKeHHON (hOpMYITbI
[Tyaccona st BBIYUCIIEHUS BEPOSATHOCTH COOBITHSI.

[TpakTrueckue 3anatus 6. HaxoxneHne BeposSTHOCTEH CIIydailHBIX COOBITHI
Haxoxxnenne BEpOsSTHOCTH COOBITUH C MOMOUIbIO TEOPEM CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH.
BrinonHenne nHIUBUAYaIbHBIX MUCbMEHHBIX 3aaHuil 1o Teme «CiyyaiiHble COOBITUS.

Tema 3.2. Cryuatinvle 8enudumbl

®dopma KoHTpoIs/otieHouHOe cpencTBo: [locemenne u paboTa Ha JTEKIMOHHBIX U MPAKTUICCKUX
3aHATUAX

Bonpocsi/3ananus:
1. Iloceuienne 3aHATHIA:

a) MOCEIICHHE JIEKIITMOHHBIX U MPAKTUUYECKUX 3aHATHH,
0) coOMIOCHUE TUCITUILTHHBI.

2. Pabora Ha JICKIIMOHHBIX 3aHATHUAX:

a) BEJICHUE KOHCIIEKTA JICKIIUH,
0) YpOBEHb OCBOCHHS TEOPETUUECKOTO MaTepuaa,
B) aKTHUBHOCTb Ha JICKIIUHU, yMEHUE (POPMYITHPOBATH BOIPOCHI JIEKTOPY.

3. PaboTta Ha MPaKTUYECKUX 3aHATHIX:
[IpakTunueckoe 3anarue 1. HaxoxneHne 3aKOHOB pacipeiesIeHUs CIIy4ailHOM BETUYUHBI.
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[TocTpoeHue psima ¥ MHOTOYroJIbHMKA pactpeAcsieHus sl TUCKPETHOM CIIy4yalHOW BEJWYHWHBI.
Haxoxxnenue QpyHKInU pacrpeneaeHus..

[TocTpoenue uHTETpaIbHON U AU depeHnanTbHON QYHKIIUN pacTpeeICHHs CITyYailHbIX BEJIMYHMH.
Haxoxienre BeposiTHOCTH MOMAAaHUs CTy4ailHON BETMYMHBI B 3aJJaHHBIA HUHTEPBAJI.

[IpakTnueckoe 3aHsTHEe 2. BbBIYKCIEHHE OCHOBHBIX YMCJIOBBIX XapaKTEPUCTHUK CIy4alHOU
BEJIUYUHEI.

HaxoxaeHne mareMarndeckoro OXHUAaHUs, AUCTICPCHH, CPEAHETO KBaJIPaTHUYECKOTO OTKJIOHCHHS
JUIS. JUCKPETHOM cllydallHOW BennuMHbl. HaxoklieHne maTeMaTHyecKoro OXUAaHUs, TUCIIEPCHH,
CPEIHeT0 KBaJAPaTUIECKOTO OTKIOHEHUS /TSl HEIPEPHIBHOM CITyYaitHOM BEJIMYWHBI.

[IpakTuueckoe 3anarue 3. BeruncieHne MOMEHTOB CIIyYalHbBIX BEJIUYHH.
Haxoxxnenne xapakTepuUCTHUK TIOJOXKEHHUS: MOAbI, MeauaHbl. HaxoxkneHune MOMEHTOB IepBOro,
BTOPOTO U TPETHETO MOPSIKOB.

[IpakTnueckoe 3anstue 4. PemieHue 3amady Ha OCHOBHBIE 3aKOHBI paclpeieNieHUs TUCKPETHBIX
CIIy4aifHbIX BEJIMYMH.

Pemenne 3amau Ha OWMHOMMANIBHBIA 3aKOH paclpeiesieHus, 3akoH pacmnpeneneHus Ilyaccona,
reOMETPUYECKOE pacrpeiesieHue.

[IpakTnueckoe 3ansATHe 5. PeleHue 3a7ad Ha OCHOBHBIE 3aKOHBI PacHpeiesieHUsT HENpPEephIBHOM
CIIy4ailHOM BEJTMYUHBI.
Pemienue 3amay Ha paBHOMEpHBIN 3aKOH pacnpeneneHus. Penenre 3a1ad Ha Moka3aTeabHbIA 3aKOH
pacnpeznenenusi. Pemenne 3amad Ha HOPMaJIbHBIN 3aKOH pacrpeneneHus: (HaXOoXKIeHHE IUIOTHOCTU
pacrnpezieNieHusl, YHCIOBBIX XapaKTEPUCTHUK, BEPOATHOCTH TMOMAJaHMs B 3aJaHHBIM HHTEpBall,
MIPUIIOKCHUS 3aKOHA).

[IpakTuueckoe 3ansarue 6. [lenn Mapkoga.
[Toctpoenne rpada cocrosHmii  cuctembl. Pacuer 1meneit  MapkoBa.  CocrapieHue
muddepennmranbHpIX ypaBHeHnit Konmoroposa.

[IpakTueckoe 3aHATHE 7. 3aKOHBI paclpenesieHUs] U YHCIOBBIE XapaKTEPUCTUKH JBYMEPHBIX
CIIy4aifHbIX BEJIMYUH
Haxoxxnenue ycnoBHoro pacnpezenenusi. Haxoxnenue koadduirenta Koppensuu.

[Ipaktnueckoe 3anstue 8. [IpuMeHEHHE 3aKOHOB pacHpeleseHUsl Uil pacdyeTa SKOHOMHUYECKUX
IOKa3aresen.

[IpumeHeHne paBHOMEPHOTO, HOPMAIbHOIO, AIKCIOHEHIMATIBHOTO 3aKOHOB paCHpelesIeHUs JUIs
pacueTa SKOHOMHUYECKUX IOKa3aresnei. BoimomHeHre WHAMBUAYaTbHBIX MUCbMEHHBIX 3aJaHUil 10
Teme «CiyqailHble BETUYUHBIY.

Tema 3.3. Mamemamuueckas cmamucmuxa

®dopma KoHTpoIs/otieHoUHOe cpencTBo: [locemenne u paboTa Ha JTEKIMOHHBIX U MPAKTUICCKUX
3aHATUAX

Bonpocsi/3ananus:
1. Iloceuienue 3aHATHIA:

a) MOCEIICHHE JIEKITMOHHBIX U MPAKTUUECKUX 3aHATHUH,
0) coOIOCHUE TUCITUILIHHBI.

2. Pabora Ha JICKIIMOHHBIX 3aHATHUAX:

a) BEJICHUE KOHCIIEKTA JICKIIUH,
0) YpOBEHb OCBOCHHS TEOPETUUECKOTO MaTepuaa,
B) aKTHUBHOCTb Ha JICKIIUHU, yMEHUE (POPMYITHPOBATH BOIPOCHI JIEKTOPY.

3. PaboTta Ha MPaKTUYECKUX 3aHATHIX:
[TpakTuueckoe 3ansTue 1. BeIOopouHass COBOKYITHOCTh U €€ XapaKTePUCTUKH
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[TocTpoenue BapUAIMOHHOTO psia, SMIMPHUYECKON (YHKIUM pacrnpefeseHus, IOJUroHa u
rucrorpammsel. HaxoxaeHne xapakTepuCcTUK BIOOPKH.

[IpakTuueckoe 3andarue 2. [[JoBepuTesbHbIE HHTEPBAJIbI M UX HAXOXKICHUE.
Haxoxxnenne TodeyHbIX OIIEHOK MO BbIOOpke. IlocTpoeHune HOBEPUTENBHBIX HHTEPBAIOB IS
reHepaJbHOW CPEIHEN, TUCTIEPCHH.

[Ipaktnueckoe 3anstue 3. IlpoBepka THUMOTE3bI O 3aKOHE PACHOPEACIICHUSI TIeHepalbHOU
COBOKYITHOCTH 10 kputeputo [Iupcona.

[ToctpoeHne HOpMaIbHOM KpPUBOM MO ONBITHBIM JaHHBIM. [IpoBepka TuUIOTE3bl O 3aKOHE
pacnpezieNieHus: TeHepaJibHOM COBOKYMHOCTH 10 KpuTeputo [Iupcona.

[IpakTuueckoe 3ansarue 4. Pemenue 3agad KOppeasalMOHHO-PETPECCHOHHOTO aHAIn3a.

AHanmu3 KOppemsamMOHHOM Tabmuibl. Haxokmenue BBIOOpOYHOTO KOd(PduIMEeHTa KOppEIAInu.
Haxoxxnenune xoppemisiiiioHHOro oTHomeHus. OTbICKaHuE MapaMeTpoB BHIOOPOUHOTO YpaBHEHHS
OpsIMOM  perpeccMd  METOAOM  HAauWMEHBIIMX  KBaJAparoB MO  HECTPYINIHUPOBAHHBIM U
CTPYIIIMPOBAHHBIM JIaHHBIM. BbINoNHeHne WHAMBUAYAIbHBIX MHCbMEHHBIX 33JaHUI 10 00paboTke
CTaTUCTUYECKUX JTAHHBIX.

9. OeHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ounas ghopma obyuenus, Ilepswiii cemecmp, 3auem
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2
Bomnpocei/3ananus:
1. PaGora ¢ TeCTOBBIMH 3a/IaHUSIMHU.
TecrtoBble 3aaHUA PEICTABIECHBI B TPUIIOKEHUH 9.
2. BrlmonHeHNE UTOTOBOM PabOTEHI.

[IpumepHBIil IEpedeHb BOIPOCOB K 3a4ETy MPECTABICH B MPUITOKEHUHU 12.
BapuaHThl HTOTOBOM KOHTPOJILHOM paOOTHl TPUBEACHBI B MPUIIOKEHUH 6.

Ounas popma obyuenus, Bmopoti cemecmp, 3auem
Konmponupyemvie M/[K: OIIK-2.1 OIIK-2.2
Bonpocsl/3ananus:
1. PaGora ¢ TeCTOBBIMH 3aJaHUSIMU.
TecroBble 3a1aHus NPEACTABIECHBI B TpuiiokeHuu 10.
2. BeimonHeHne UTOTOBOM pabOTHI.

IIpuMepHBIii TepeueHb BOIPOCOB K 3a4ETy IPEACTABIECH B IPUIOKEHUH 12.
BapuaHTbl UTOrOBO# KOHTPOJIBHOM pabOTHI MPUBEIEHBI B IPUIIOKEHUU 6.

Ounas ghopma obyuenus, Tpemuii cemecmp, Ix3amen
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2
Bomnpocsei/3ananus:
1. PaGora ¢ TeCTOBBIMHU 3a/IaHUSIMHU.
TectoBble 3aaHUA MPEICTABICHBI B TPUIIOKEHUH 11.
2. BrImonHeHNE UTOTOBOW PabOTEHI.

[IpumepHbIil mEpedueHb BOPOCOB K K3aMEHY MPEACTABIICH B IPWIOKEHUU 12.
BapuaHThl HTOTOBOM KOHTPOJILHOM paOOTHl TPUBEACHBI B MPUIIOKEHUH 6.

Ouno-3aounas popma obyuenus, Ilepeuiii cemecmp, 3auem
Koumponupyemvie M/IK: OIIK-2.1 OIIK-2.2
Bonpocsl/3ananus:
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1. Pabora ¢ TeCTOBBIMH 3aJaHUSIMH.
TecToBbIe 3a1aHUs IPEACTABIICHBI B IPUIOKEHUH 9.
2. BrImonHeHNE UTOTOBOW PabOTEHI.

[IpumepHbIil IEpedeHb BOMPOCOB K 3a4ETy MPECTABICH B MPUITOKEHUHU 12.
BapuaHThl HTOTOBOM KOHTPOJILHOM paOOTHl TPUBEACHBI B MPUIIOKEHUH 6.

Ouno-3aounas popma obyuenus, Bmopou cemecmp, 3auem
Koumponupyemvie M/IK: OIIK-2.1 OIIK-2.2
Bonpocsl/3ananus:

1. PaGora ¢ TECTOBBIMH 3aJaHUSIMU.
TecToBble 3a1aHus NPEACTABIECHBI B TpuiiokeHuu 10.

2. BeimonmHeHne UTOTOBOM pabOTHI.

IIpuMepHBIii TepeueHb BOIPOCOB K 3a4€Ty IPEACTABIEH B IPUIOKEHUH 12.
BapuaHTbl UTOrOBOI KOHTPOJIBHOM pabOTHI MPUBEIEHBI B PUIIOKEHUU 6.

Ouno-3ao0unas ¢hopma obyyenus, Tpemuii cemecmp, Ix3amen
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2
Bomnpocrei/3ananus:

1. PaGoTta ¢ TeCTOBBIMM 3aJaHHSIMHU.
TecToBbIE 3a1aHUs IPEACTABICHBI B IPHIIOKEHUU 11.

2. BrImonHeHNE UTOTOBOM PabOTEHI.

[IpumepHbIil mEpeueHb BOMPOCOB K K3aMEHY MPEACTABIICH B IPHJIOKEHUU 12.
BapuaHThl HTOTOBOM KOHTPOJILHOM paOOTHl TPUBEACHBI B MPUIIOKEHUH 6.

3aounas gpopma ooyuenus, Ilepswiii cemecmp, 3auem
Konmponupyemvie M/[K: OIIK-2.1 OIIK-2.2
Bonpocsl/3ananus:
1. PaGora ¢ TECTOBBIMH 3aJaHUSIMU.
TecToBble 3a1aHUsI IPEICTABIEHBI B MPUIIOKEHUU 9.
2. BeimomHeHNE UTOTOBOM PaOOTHI.

IIpuMepHBIii TepeueHb BOIPOCOB K 3a4E€Ty IPEACTABIEH B IPUIIOKEHUH 12.
BapuaHTbl HTOrOBOI KOHTPOJIBHOM pabOTHI MPUBEIEHBI B IPUIIOKEHUU 6.

3aounas gpopma obyuenus, Bmopotii cemecmp, 3auem
Koumponupyemovie U/IK: OIIK-2.1 OIIK-2.2
Bomnpocwi/3ananus:
1. PaGora ¢ TeCTOBBIMH 3a/IaHUSIMHU.
TecToBbIE 3a1aHUs IPEACTABICHBI B TPUIOkKEHUH 10.
2. BrImonHeHNE UTOTOBOW PabOTEHI.

[IpumepHBIil TEpedyeHb BOMIPOCOB K 3a4ETy MPECTABICH B MPUITOKEHUHU 12.
BapuaHThl HTOTOBOM KOHTPOJILHOM paOOTHl TPUBEACHBI B MPUIIOKEHUH 6.

3aounas gpopma ooyuenus, Tpemuii cemecmp, Ix3amen
Koumponupyemvie M/IK: OIIK-2.1 OIIK-2.2
Bonpocsl/3ananus:
1. PaGora ¢ TECTOBBIMH 3aJaHUSIMU.
TecToBele 3a1aHUs IPEACTABIECHBI B IPUIIOKEHUH 11.
2. BeimonHeHnEe UTOTOBOM paOOTHI.

IIpuMepHBIii IepeueHb BOIIPOCOB K 3K3aMEHY IIPEICTABIECH B IPUJIOKEHUH 12.
BapuaHTbl UTOrOBO# KOHTPOJIBHOM pabOTHI MPUBEIEHBI B IPUIIOKEHUU 6.
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10. MaTepuajibHO-TEXHHYECKOE U YUeOHO-MeToAnYecKoe obecnedeHne TUCUUIINHbI
10.1. IlepeyeHb OCHOBHOM M JONOJTHUTEILHOH YU4eOHOI JTUTEPATypPbI

Ocnoenas rumepamypa

1. Cumymes, A. A. Breicias maremaruka: yaeOHoe nmocooue / A. A. Cumymes, C. M. 3ap6anues,
B. B. I'puropses; pen. C. M. 3ap6anues. - Mocksa: [Ipomereit, 2022. - 224 c. - 978-5-00172-357-8.
- Tekcr: ANIEKTPOHHBIN // Hupexr-Menua: [caiT]. - URL:
https://biblioclub.ru/index.php?page=book&id=700984 (mara obpamenus: 30.01.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

2. Jlutun, /. b. Beiciiast maremaruka: nuHelHas anredpa: yuebHoe nocodue / J[. b. JIutBuH. -
CraBponosnb: CTtaBpononbckuil rocygapcTBeHHbl arpapHbiil yausepcuret (CtI'AY), 2022. - 80 c. -
Tekcr: AIIEKTPOHHBIN /! Hupexr-Menua: [caitT]. - URL:
https://biblioclub.ru/index.php?page=book&id=700816 (mara obOpamenus: 30.01.2025). - Pexum
JOCTYTIA: TIO TIOMTUCKE

Hononnumenvnas numepamypa

1. CemenoBa, B. A. Meroauka o0OyueHHMs pELICHUIO 3ajad: MO pazfeny «DIEeMEHTHI
KOMOMHATOPUKH U TEOPUs BEPOSTHOCTEH» Kypca MaTeMaTHKH OCHOBHOM IIKOJBI: CTyAEeHYeCKas
Hayunas paGora / B. A. CemenoBa. - Momkap-Ona: 6.1., 2022. - 84 c. - TeKCT: dMEKTPOHHbIIT //
Hupekr-Menua: [caiiT]. - URL: https://biblioclub.ru/index.php?page=book&id=690639 (mara
obpamenust: 30.01.2025). - Pexxum goctyna: mo noAmmucKe

2. JluraBpuH, A. B. Jluneitnas anreOpa: yuebHoe mnocobue / A. B. Jluraspun, T. B.
MouceenkoBa. - Kpacnosipck: Cubupckuii denepansupiii yausepcurer (COY), 2022. - 244 c. -
078-5-7638-4604-1. -  Tekctr: onekrpoHHsld //  Jupekr-Memua: [caiir]. -  URL:
https://biblioclub.ru/index.php?page=book&id=705607 (mata obOpamenus: 30.01.2025). - Pexum
JOCTYTIA: TI0 TIOMTUCKE

3. Konnmanos, A. Il. Teopust BepoaTHOCTEH M Maremaruyeckas craThcTuka: yueOHuk / A. IL
Konnmanos, I1. A. Konnanos. - Mocksa: M3narensckuii 1oM Bricieii mikoiel 3kxoHoMuKkH, 2023. - 249
c. - 978-5-7598-2544-9 (B mep.). — ISBN 978-5-7598-2829-7 (e-book). - Tekct: 3neKTpOHHBIN //
Hupekr-Menua: [caiir]. - URL: https://doi.org/10.17323/978-5-7598-2544-9 (mata oOpamieHwus:
30.01.2025). - PesxuMm goctyna: o noamnucke

10.2. IIpodeccnonanbubie 0a3bl JaHHBIX U pecypchl « MHTEpHET», K KOTOPbIM 00ecreduBaeTcs
J0CTYN 00yYAKOIUXCS

IIpogheccuonanvruvie 6azvi Oanuvix
. http://www.ebiblioteka.ru - ba3sr nanubeix East View
. http://polpred.com - baza qaHHBIX SKOHOMHKH U MpaBa
. http://www.portal.euromonitor.com/portal/server.pt - buznec-6a3za nannpix Passport GMID

. https://scholar.google.ru - Mexaynaponnas HayuHas pedepaTuBHas 6aza JaHHBIX
. https://www.openaire.eu - MexxtyHapoiHas HayyHast pedeparuBHas 06a3a JaHHBIX

1

2

3

4. https:// repec.org - PedepaTtuBHas 6a3a 1aHHBIX

5

6

7. https://academic.microsoft.com - MexxayHaponHasi HaydHas pedeparuBHas 6a3a JTaHHBIX

Pecypcor « Unmeprnem»
1. http://www.sibit.sano.ru - OpunmanbHbIil caiT 00pa3oBaTeIbHON OpraHu3aluu
2. http://do.sano.ru - Cuctema aucranimonroro ooydenus Moodle (CJJO Moodle)
3. http://www.gov.ru - @enepanbHble OpraHbl BIaCTH
4. http://'www.ksrf.ru - Caiit Korcturynmonnoro Cyna Poccuiickoit denepanun
5. http://www.supcourt.ru - Caiitr BepxoBuoro Cyna P®
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6. http://mpesunent.pd - Caiit [Ipesunenrta Poccuiickoit @eneparuu

7. http://www.duma.gov.ru - Caiit ['ocynapctsennoit Jlymbr ®enepansaoro Codbpanus PD
8. http://www.government.ru - Caiit IIpaButensctBa Poccuiickoit deneparyu

9. http://www.gov.ru/main/regions/regioni-44.html - Caiit cyosektoB Poccuiickoit denepanun
10. http://www.garant.ru - CipaBouHasi mpaBoBasi cucrema «['apant»

11. http://www.ach.gov.ru - Cuérnas nanara Poccuiickoit @enepanmn

12. http://rostrud.ru - @enepanbHas cinyx0a 0 TPYLy U 3aHITOCTH

13. http://www.kadrovik.ru - HartmonanpHbIN COI03 KaAPOBUKOB

14. http://www.ilo.org - MexnyHapoaHas opraHu3aius Tpyaa

15. http://www.hr-portal.ru - CoobmectBo HR- menemxepon

16. http://www.inpravo.ru - [IpaBoBoii moprain

17. http://www.all-pravo.ru - Bompocsl mpaBoBOro peryivpoBaHUsS HACJICIOBaHUs, TapCHHS,
MOKU3HEHHON PEHTHI

18. http://lib.perm.ru - DnekrpoHHas OMONMHOTEKAa MO PA3TMYHBIM OTPACIsIM WH(DOPMATHKU H
MH(POPMAIMOHHBIX TEXHOJIOTUH

19. http://www.ci.ru - DnekTponHas Bepcus razetsl «Kommbrotep-UHpOopm»

20. http://window.edu.ru - Wudopmanmonnas cucrema «EmuHOE OKHO JOcCTyma K
00pa3oBaTeIbHBIM PECypcam»

21. http://www.diss.rsl.ru - DnexTponnas 6ubnuoreka quccepranuii PI'b

22. http://uisrussia.msu.ru/is4/main.jsp - VYHuBepcuTeTcKas HWH(OpMAIMOHHAS CHCTEMa
POCCUA

23. http://grebennikon.ru - DnekTponnas oubnuoreka N3narensckoro qoma «I peOSHHUKOBY
24. http://www.tandfonline.com - XKypnans! uznarensctB «Taylor & Francis»

25. http://oxfordjournals.org - XKXypnuans! n3narensctBa OkcPopACKOro yHUBEpCUTETA

26. http://www.cfin.ru - Caiit «KopropaTUBHBII MEHEIKMEHT

27. http://infomanagement.ru - DnekTpoHHass OMOIMOTEKA KHUT M CTAaTeH 110 MEHEHKMEHTY
28. http://menegerbook.net - DnekrpoHHas OMOIMOTEKA KHUT 110 MEHEIKMEHTY

29. http://www.aup.ru - AIMUHUCTPATHBHO-YIIPABICHYECCKUMA TOPTAIT

30. http://ecsocman.edu.ru - @enepanbHblii  00pa3oBaTeNbHBIM  TOpPTaT  «OKOHOMHKA,
COLIMOJIOTHS,
MEHEIKMEHTY

31. http://www.mevriz.ru - Caiit xypHana «MeHemxMeHT B Poccuu u 3a pyoexom».
32. http://www.stplan.ru - CaiiT «CtpaTerudeckoe yrnpaBlieHHE U TNIAHUPOBAHUE)
33. http://www.swot-analysis.ru - [IporpammsI 17151 CTpaTeru4ecKoro MIaHUPOBAHUS
34. http://www.edu.ru - ®enepanbhsbiii nopran «Poccuiickoe oOpazoBaHue)

35. http://www.law.edu.ru - Poccutickuit oOpa3zoBaTeIbHBIN TPABOBOM TOPTa

36. http://www.openet.ru - Poccuiickuii moprasl OTKpBITOr0 00pa3oBaHus

37. http://www.auditorium.ru - MuadbopmannonHo-o0pa3oBaTebHbId TOpTan «I'ymMaHWTapHbBIS
HayKU»

38. www.ucheba.com - OGpa3oBaTenbHBINA MOPTAT «Y4EO»

39. www.gpntb.ru - CalT TOCyIapCTBEHHON MyOJUYHON HAYyYHO-TEXHUYECKOW OHMOIMOTEKU
Poccuu (I'TTHTB)

40. http://www.rsl.ru - Poccuiickas rocynapcTBeHHast OnbianoTexa

41. http://www.rsl.ru - Poccuiickast rocynapcTBeHHasi OnOImoTeka

42. http://www.nlr.ru - Poccuiickas HarmoHanbHasi OMOInoTeKa

43. http://www.km.ru - Dunmknonenus Kupunna u Medonus

44. http://www.rubricon.ru - KpynHeiimmii sHImkmoneauueckuit pecypc ntepuera

45. http://www.encyclopedia.ru - Mup sHIUKIIOTIE THIA

46. http://www.shpl.ru - [ocynapcTBenHas myOnudyHasi ictopudeckas OnOIoTexKa

47. http://www.edic.ru - BonbI1o# SHIUKIONETNIECKUI U HICTOPUYECKUN CTIOBApH OHJIAH
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48. http://lib.ru - Dnexkrponnas Oubanorexa Makcuma MoikoBa

10.3. IIporpammHoe obecnieyeHue U MHGOPMALIHOHHO-CIIPABOYHBbIE CHCTEMBbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

[Tpu moAroToBKE M MPOBEACHUN YUEOHBIX 3aHATHIA MO JUCHUIUIMHE CTYACHTAMH H MPEToJaBaTeIsIMU
UCTIONB3YIOTCSL  CIEAYIOUIMEe  COBpPEMEHHble  mpodeccuoHanbHble  0a3pl  JaHHBIX U
MH(POPMALMOHHO-CIIPABOYHBIE CHCTEMBI:
1. DnextpoHHas  OuOAMOTEYHas  cuUCTeMa  «YHHBEpCHUTETCKass  OuOnuoreka  OHJANH»
(http://www.biblioclub.ru).
2. UnterpupoBanHas 6ubnuoreuno-uHpopmannonnas cucrema UPBMC64 (http://lib.sano.ru).
3. CnpaBouHo-1ipaBoBas cuctema Koncynsrantlntoc.
4. DnexrponHas cupasoyHas cuctema [ IC Omck.

10.4. CnennaJjibHbIe IOMeLIeHHs, JJA00paTOPHH U J1abopaTopHOoe 000pyr1oBaHHE

HNHcTuTyT pacmonaraeT MarepuaibHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH EHCTBYIONTUM
MPOTUBOMOXKAPHBIM MpaBWJIaM M HoOpMaM M oOecleduBarollell MpOBEIEHUE BCEX BHUOB
JTUCIUTUTMHAPHON u MEKIUCIUTIIIMHAPHON IMOJITOTOBKH, MPaAKTUYECKON u
Hay4YHO-HMCCIIE0BATENIbCKOM paboT 00ydaromuxcs, IPeIyCMOTPEHHBIX yUeOHBIM TIaHOM.

Jnsa mpoBeneHHsl y4eOHBIX 3aHATHH O JUCHUIUIMHE HCIONb3YIOTCA CJEIyIOIIMe IMOMEIEHHS,
OCHaIllEHHbIE 000PYJOBAHUEM U TEXHUUYECKUMU CPEACTBAMU O0yUEHUS:

Jlnst nexuuii, CeMUHAPOB (MPAKTUUECKUX ), TPYIIOBBIX, MHIUBUAYAJIbHBIX KOHCYJbTALIUN, TEKYILETO
KOHTPOJISI, MPOMEXKYTOUHOM artectanuu, [ A

VYuebnas ayauropust Ne 201

[lepeuens 060pyaOBaHUS
Jocka mapkepHast - 1 mr.
Cron - 20 .
Cron npenogasarens - 1 wrt.
Cryn - 40 wr.
Cryn npenogasarens - 1 mr.
Temarndeckue wiutocTpauuu - 0 mr.
TpuOyna - 1 mrt.
VY4eOHO-HarmsAHBIE TOCOOUs - 0 mIT.

[TepeueHs mporpaMMHOTO OOECTICUEHUS
(oOHOBIIEHUE TPOU3BOIUTCS IO MEPE MOSBICHUS HOBBIX BEPCUI MPOrpaMMBbl)
He ucnonb3zyercs.

[Tepeuenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
(OOHOBJICHHUE BBITMIOIHACTCS CKEHEACIIBHO)

He ucnonb3zyercs.

VYuebnas ayauropus Ne 202

[lepeuens 060pyaOBaHUS
Jocka mapkepHast - 1 mr.
Cron - 15 mr.
Cron npenonasarens - 1 mr.
Cryn - 30 wr.
Cryn npenogasarens - 1 mr.
Temarndeckue wiutocTpauuu - 0 mr.
TpuOyna - 1 mrt.
VY4eOHO-Harms1AHBIE TOCOOUS - 0 mIT.
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[lepeuens nporpaMMHOro o0ecreueHus
(0OHOBIEHHE TIPOU3ZBOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
He ucnonb3yercsi.

[lepeuenr HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHME BBITIOIHSAETCS €KEHEACIBHO)

He ucnonb3yercs.

Mynsrumenuiinas yaeOoHas ayautopus Ne 210

[Tepedenp 06opynOBaHMS
AyIMOKOJIOHKA - 5 HIT.
Jocka mapkepHas - 1 mT.
Komnberotep ¢ BbeixogoM B MHTepHeT - 1 miT.
[TpoekTtop - 1 .

Cron - 37 mt.

Cron npenonasaress - 1 mT.
Cryn - 74 wr.

Cryn npenogasarens - 1 mr.
TpuOyna - 1 mT.

OkpaH - | mr.

[lepedens mporpaMMHOTO 00ECTICYCHUS
(oOHOBIEHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
Adobe Acrobat Reader
Kaspersky Endpoint Security s Windows
Microsoft Office 2007 standart Win32 Russian
Microsoft Windows XP Professional Russian

[epedens nHGOPMAITIOHHO-CIIPABOYHBIX CHCTEM
(0OHOBJICHHME BBHITIOIHACTCS €KEHEACIBHO)
Consultant Plus
2GIS

Mynsrumenuiinas yaeoHas ayautopus Ne 211

[Tepedenp 06opynOBaHMS
AyIMOKOJIOHKA - 5 HIT.
Jocka mapkepHas - 1 mT.
Komnbrotep ¢ BeixogoM B MHTepHeT - 1 miT.
[TpoekTtop - 1 mT.

Cron - 27 .

Cron npenonasaress - 1 mT.
Cryn - 54 wr.

Cryn npenogasarens - 1 mr.
TpuOyna - 1 mT.

OkpaH - | mr.

[lepedens mporpaMMHOTO 00ECTICYCHUS
(oOHOBJIEHHE TIPOU3BOIUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
Adobe Acrobat Reader
Kaspersky Endpoint Security s Windows
Microsoft Office 2007 standart Win32 Russian
Microsoft Windows XP Professional Russian

[epedens nHGOPMAITIOHHO-CIIPABOYHBIX CHCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)
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Consultant Plus
2GIS
Mynsrumenuiinas yaeonas ayautopus Ne 301

[Tepedenp 06opynOBaHMS
Hocka - 1 mT.
Crom - 18 mT.
Cron npenonasaress - 1 mrT.
Cryin - 36 wr.
Cryn npenogasarens - 1 mr.
Tematnyeckue uoctpauu - O mr.
TpuOyna - 1 mT.
VYyeOHO-HarIAHbIE TOCo0Ou - O IIT.

[lepeuens nporpaMMHOro o0ecreueHus
(oOHOBJIEHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
He ucnonb3yercs.

[lepeuenb MHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHME BBHITIOIHACTCS €KEHEACIBHO)

He ucnonb3zyercsi.

VYuebnas ayautopus Ne 302

[Tepedenp 00opynOBaHMS
Jocka mapkepHas - 1 mT.
Crom - 18 mT.
Cron npenonasaress - 1 mT.
Cryin - 36 wr.
Cryn npenogasarens - 1 mr.
Tematnyeckue uoctparuu - O mr.
TpuOyna - 1 mT.
VYyueOHO-HarIIAHBIE TOCO0OUS - O IIIT.

[lepeuens nmporpaMMHOro o0ecreueHus
(oOHOBIEHHE TIPOU3BOIUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MPOTPAMMBI)
He ucnonb3yercs.

[lepeuenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHUE BBHITIOIHACTCS €KEHEACIBHO)

He ucnonb3yercsi.

Mynsrumenuiinas yaeonas ayautopus Ne 303

[Tepedenp 00opynoBaHMS
Jocka mapkepHas - 1 mT.
Crom - 15 mT.
Cron npenonasarens - 30 mirt.
Cryn - 1 wr.
Cryn npenogasarens - 1 mr.
Tematnyeckue uoctparuu - 0 mr.
TpuOyna - 1 mT.
VYueOHO-HarIAHbIE TOCO0OUS - O IIT.

[lepedens mporpaMMHOTO 0OECTICYCHUS

(0OHOBIEHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
He ucnonb3zyercsi.
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[lepeuenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)

He ucnonb3yercs.

Mynsrumenuiinas yaeOoHas ayautopus Ne 304

[Tepedenp 06opynOBaHMS
AyIMOKOJIOHKA - 2 IIT.
Jocka mapkepHas - 1 mT.
KomnbroTtep ¢ BeixogoM B MHTepHeT - 1 miT.
[TpoekTtop - 0 mT.
Cron - 18 mt.
Cron npenonasaress - 1 mT.
Cryin - 36 wr.
Cryn npenogasarens - 1 mr.
Tematnyeckue uoctpauu - O mr.
TpuOyna - 1 mT.
VYyeOHO-HarIAHbIE TOCO0OUS - O IIIT.
OxpaH - 0 mr.

[lepedens mporpaMMHOTO 0OECTICYCHUS
(0OHOBIEHHE TIPOU3ZBOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
Adobe Acrobat Reader
Kaspersky Endpoint Security s Windows
Microsoft Office 2007 standart Win32 Russian
Microsoft Windows 10

[epedens nHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)
Consultant Plus
2GIS

Mynsrumenuiinas yaeoHas ayautopus Ne 312

[Tepedenp 00opynOBaHMS
AyIMOKOJIOHKA - 2 IIT.
Komnbrotep ¢ BeixogoM B MHTepHeT - 1 miT.
[TpoekTtop - 1 mT.
Tematnyeckue noctpauu - O mr.
VYyueOHO-HarIAHbIE TOCO0OUS - O IIIT.
OkpaH - | mr.

[lepedens mporpaMMHOTO 00ECTICYCHUS
(oOHOBJIEHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MPOTPAMMBI)
Adobe Acrobat Reader
Kaspersky Endpoint Security s Windows
Microsoft Office 2007 standart Win32 Russian
Microsoft Windows XP Professional Russian

[epevens nHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)
Consultant Plus
2GIS
VYuebnas aymutopus Ne 415

[Tepedenn 06opynOBaHUS
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Jocka mapkepHas - 1 mT.

Crom - 15 mT.

Cron npenonasaress - 1 mrT.

Cryn - 30 .

Cryn npenogasarens - 1 mr.
Tematnyeckue uoctpauu - O mr.
VYyueOHO-HarIIAHbIE TOCO0OUS - O IIT.
[xad - 1 mT.

[lepeuens nmporpaMMHOro o0ecreueHus
(0OHOBICHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
He ucnonb3yercsi.

[lepeuenr MHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHME BBITIOIHSAETCS €KEHEACIBHO)

He ucnonb3yercsi.

VYuebnas ayautopus Ne 417

[Tepedenp 06opynoBaHMS
Jocka mapkepHas - 1 mT.
Crom - 15 mT.
Cron npenonasaresns - 1 mT.
Cryn - 30 .
Cryn npenogasarens - 1 mr.
Tematnyeckue noctpauu - O mr.
TpuOyna - 1 mT.
VYyueOHO-HarIIAHbIE TOCO0OUS - O IIT.

[lepeuens nmporpaMMHOro o0ecreueHus
(0OHOBICHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
He ucnonb3zyercsi.

[lepeuenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)

He ucnonb3yercsi.

Mynsrumenuiinas yaeoHas ayautopus Ne 422

[Tepedenp 06opynoBaHUS
AyIMOKOJIOHKA - 2 IIT.
Jocka mapkepHas - 1 mT.
WNHtepakTruBHas q0ocka - 1 mT.
Komnerotep ¢ BeixonoM B MHTepHET - 1 miT.
Cromn - 13 mt.
Cron npenonasaress - 1 mT.
Cryn - 26 wr.
Cryn npenogasarens - 1 mr.
TpuOyna - 1 mT.

[lepedens mporpaMMHOTO 00ECTICYCHUS
(oOHOBIEHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
Adobe Acrobat Reader
Kaspersky Endpoint Security s Windows
Microsoft Office 2007 standart Win32 Russian
Microsoft Windows 8 Professional Russian
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[epedens nHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
(0OHOBJICHHME BBHITIOIHSACTCS €KEHEACIBHO)
Consultant Plus
2GIS

Jisa  nekumid, ceMHHapoB (NMPAKTUUYECKUX), TPYHHOBBIX M WHAMBHUAYAJIbHBIX KOHCYJIbTAIH,
TEKYIIETO KOHTPOJIS, MPOMEKYTOUHOM aTTecTaluu
Mynsrumenuiinas yaeonas ayautopus Ne 305

[Tepedenn 06opynoBaHUS
AyIMOKOJIOHKA - 2 IIT.
Jocka mapkepHas - 1 mT.
Nudopmarmonnas gocka - 1 mr.
Komnerotep ¢ BeixonoM B MHTepHeT - 1 miT.
Kpyrusrtii cTos - 3 mit.
Hoyt6yk DELL - 8 mr.
Hoyt6yk HP - 2 mT.
IlepcoHanbHbIN KOMIBbIOTEP - | IIT.
[TpoekTtop - 1 .
Cremtax - 2 mr.
Crton omHOMECTHERIN - 10 mT.
Cron npenonasaress - 1 mT.
Cryn - 27 wr.
Cryn npenogasarens - 1 mr.
TpuOyna - 1 mT.
OkpaH - | mr.

[lepedens mporpaMMHOTO 00ECTICUCHUS
(0OHOBJIEHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCH MPOTPAMMBI)
MariaDB 10.11 (x64)
Microsoft Office 2016 standart Win64 Russian
Adobe Acrobat Reader
Kaspersky Endpoint Security s Windows

[epevens nHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)
Consultant Plus
2GIS

[Tomemenue Ui XpaHEHUS W TPOPUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO, KOMITBIOTEPHOTO
000pYIOBaHUS M XpPAaHEHUS JIEMEHTOB MYJIBTUMEIUIHBIX J1a00paTopHii
CrnennansHoe nomenienue Ne 420

[lepeuens 060pyaOBaHUS
3amacHble YacTH ISl KOMITBIOTEPHOTO 000pyaoBaHus - O mT.
Haymnuku nms nuaragonsoro kabunera - 0 mr.
ITastmpHag cranmums - 1 it
[lepcoHanbHbBIN KOMIIBIOTED - 4 IIT.
[InaHmeTHpI KOMIIBIOTED - 15 T,
Cepgep - 10 .
Cremnax - 0 mr.
Croin - 4 wr.
Cryn - 4 wr.

[TepeueHs mporpaMMHOTO OOECTICUEHUS
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(0OHOBIEHHE TIPOU3ZBOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MPOTPAMMBI)
He ucnonb3yercs.

[lepeuenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)
He ucnonb3yercs.

[Tomermenue aiist XpaHeHHUs U MPOGUIAKTUYECKOTO 00CTYKUBaHHS Y4eOHOTO 000PYI0BaHHS
Cnemmansaoe noMmernieaue Ne 003

[Tepedenp 06opynOBaHMS
3anacHble YacCTH JJI CTOJIOB U CTY/bEB - O MIT.
Matepuaiibl 11 COMPOBOXKACHHS yueOHOTo mporiecca - O mrT.
HaGops! ciiecapHbIX HHCTPYMEHTOB JJI 00CITy )KMBaHUs y4eOHOTro 000pymoBanus - O mIT.
Cranok s cBepiieHus - O mT.
Cremnax - 0 mr.
VYrnosas nundoBanbHas MamuHa - () mT.

[lepeuens nmporpaMMHOro o0ecreueHus
(0OHOBJIEHHE TIPOU3BOUTCS 110 MEPE MOSBICHUS HOBBIX BEPCHI MMPOTPAMMBI)
He ucnonb3yercs.

[lepeuenr HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
(0OHOBJICHHME BBITIOIHACTCS €KEHEACIBHO)
He ucnonb3zyercs.

11. MeToauvecKkue yKa3aHUsA MO0 OCBOCHHUIO TUCIUILUIMHBI (MOIYJIs)

Bunel u opranuszanus caMoCTOSITeNbHOM paboThl 00yYaronnXcs

VYenemHoe OCBOGHHE TEOPETHYECKOro MaTepuajia IO JUCHUIUIMHE TpeOyeT CaMOCTOSTENbHON
paboThl, HAIEJICHHOM Ha YCBOEHHE JIEKIIMOHHOTO TEOPETHYECKOr0 MarepHualia, pacllupeHue u
KOHKPETH3allMI0 3HaHUU MO pa3HooOpa3HbIM BoOMpocaM IucHUIUIMHBL. CaMocTosTenbHas pabota
CTYJIEHTOB IpelyCMaTPUBAET CIEAYIONINE BUIbI:

1. AynutopHasi caMoCTOsITeNbHAsI paboTa CTYACHTOB — BBINOJIHEHUE HA MPAKTHUECKUX 3aHITHUSIX U
1abopaTopHBIX paboTax 3aJaHui, 3aKPEIUIAIOIIMX IOJIyYeHHbIE TEOPETUYECKUE 3HAHUS JHOO0
pacIIUpsIONINe UX, a TAK)KE BHIMOJIHEHNE Pa3HOOOPA3HBIX KOHTPOJIBHBIX 3aJaHUM WHINBUAYATbHOTO
WIK TPYMIOBOTO XapakTepa (MOATOTOBKA YCTHBIX JAOKIAJO0B WM COOOILIEHHH O pe3ynbrarax
BBITIOJTHEHMSI 3aJJaHU, BBHIMOJIHEHUE CAMOCTOATEIbHBIX MPOBEPOUYHBIX PAOOT MO UTOTaM H3Y4YEHHS
OTAENIbHBIX BOMPOCOB U TEM JAUCLUILINHBI);

2. BwneaygutopHas caMocTosTeNbHass paboTa CTYIEHTOB — TOATOTOBKA K JIEKIMOHHBIM,
MPAKTUYECKUM 3aHATHIM, Ja00paTopHbIM paboTaM, MOBTOPEHUE U 3aKpEIJIEHUE paHee U3YyUEHHOTO
TEOPETUUYECKOTO MarepHasia, KOHCIEKTHPOBaHHE y4eOHBIX MOCOOMI M MEepUOJUYECKUX H3IaHU,
U3y4eHue mpoobsieM, He BBIHOCUMBIX Ha JIKIUH, HallMCAaHUE TeMaTHYeCKUuX pedepaTroB, BHINOIHEHNE
WHAUBUAYAIbHBIX MPAKTHUECKUX 3aJaHHi, MOATOTOBKA K TECTHUPOBAHMIO [0 TUCIUILIMHE,
BBITIOJTHEHHE UTOTOBOM paOOTHI.

bonbuioe 3HayeHwe B MpeNofaBaHWW AMCLUUIUIMHBI OTBOJUTCS CAMOCTOSITEILHOMY IIOMCKY
CTyIeHTaMH HH(QOpPMAllUU [0 OTIEIbHBIM TEOPETHUECKMM M MPaKTHUYECKHUM BOIIpOcaM H
npoOiemMam.

[Ipy mlaHWpOBaHMKM W OpraHU3alldd BpPEMEHU Ui M3y4YeHHUs JUCHUIUIUHBI HEOOXOIUMO
pykoBoacTBOBaTbest 1. S.1 wmm 5.2 pabodedl mporpaMmbl  IUCHMIUIMHBL W 00ECIEUUTH
MOCJIEJIOBATEIbHOE OCBOEHHE TEOPETHUECKOr0 MarepHalia 0 OTIEJIbHBIM BONpOCaM U TeMaM
(ITPUJIOXKEHUE 4).

HaubGonee uenecoobpazeH cleAylomuil MOPSAOK M3YyYEHUS TEOPETUYECKHUX BOIMPOCOB IO
JTUCLUILIUHE:
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1. V3yueHue crpaBOYHHMKOB (CIOBApEH, SHIUKIONEIUIN) C IEIbI0 ySICHCHHUS 3HAYEHUSI OCHOBHBIX
TEPMHUHOB, TOHSITUM, OTIPEIECICHU;

2. W3yuyenue y4yeOHO-METONUYECKUX MATEPUANOB JUIsl JIEKIIMOHHBIX, MPAKTHYECKHX 3aHSITHUH,
JabopaToOpHBIX PadoT;

3. H3yueHne pEKOMEHIYeMOHW OCHOBHOM M JOMOJHUTEIBHOW JUTEpaTypbl U SJIEKTPOHHBIX
MH(OPMAIIMOHHBIX HCTOYHHUKOB;

4. W3ydeHue MOMOJIHUTENBHON JIUTEPATYphl U HIEKTPOHHBIX HH(GOPMAIMOHHBIX HCTOYHUKOB,
OTIpE/IETICHHBIX B PE3yJIbTaTe CaMOCTOSITENILHOTO MONCKa HH(POPMALINK;

5. CamocrosiTenbHasi MPOBEpKa CTENEHUW YCBOEGHMSI 3HAHUM MO KOHTPOJIBHBIM BOIPOCAM H/WIIK
3aJlaHUsIM;

6. ITloBropHoe u AOMONHHUTENbHOE (YIIyOJIEHHOE) HW3y4YeHHE PACcCMOTPEHHOTro Borpoca (mpu
HEOOXOIMMOCTH).

B mpouecce camocTosTenbHONH pabOThl HAJl Y4EOHBIM MaTepHalioM PEKOMEHIYETCS COCTABHUTH
KOHCIIEKT, TIJ€ KpaTKO 3amucaTh OCHOBHBbIE TIIOJIOKEHUS H3ydaeMod TeMbl. IlepexomuTh K
CIIEYIOIIEMY pa3Jeily MOXHO IOCJE TOro, KOTrja MpeaIecTBYIONINI MaTepyual MOHAT U yCBOeH. B
3aTPYIHUTENIbHBIX CIIy4asX, BCTPEYAIOMIMXCS MPU H3YyYEHUH Kypca, HEOOXOIMMO OOpaTHThCS 3a
KOHCYJIbTallUE! K MPEeTo1aBaTelio.

[Ipy wW3yyeHMHM AUCUMIUIUHBI HE PEKOMEHIYeTCS HCMOIb30BaTh MarepHallbl, IOATOTOBICHHbBIE
HEU3BECTHBIMU aBTOPAaMHU, Pa3MEIEHHble HAa HEO(UIMAJIbHBIX CalTax HEIEIOBOr0 COAEPIKAHMS.
KenarenpHo, 94TOOBI HCIIONB3yeMble OMOTHMOTrpadUUECKUe UCTOYHUKH OBLIM M3IaHBI B TOCIEIHUC
3-5 ner.

Onucanue rmokaszatened W KPUTEPUEB OLEHUBAHUS KOMIETCHLIMH Ha pa3IMYHBIX JTamax HX
(dbopMupoBaHus, ONKMCAHUE IIKAJl OLIEHUBAHUS

OneHka KOMIIETEHIMI Ha pa3IMYHBIX 3Tanax uxX GOpMUPOBAHUS OCYIIECTBISETCA B COOTBETCTBHUHU C
[TonokeHreM O TEKyIIeM KOHTPOJICE W MPOMEXYTOYHOU aTTecTanuu, [lomokeHnem o OaTbHON
PEHTHHTOBOM CHCTEMax OLICHUBAHUS M TEXHOJIOTHYECKOU KapToi nucuurmuinabl (IIpunoxkenue 1-3).
[TokazaTenn W KpUTEpUU OIICHMBAHMSI KOMIIETEHLMHA Ha JTamne TEKyIIero U IMPOMEXYTOYHOTO
KOHTpOJISI ipescTaBieHbl B [Ipunoxxenun 5.

[IpomexyTouHast arrecrauus MO AUCUUIUIMHE TMPOBOAMTCS B (opMe 3K3aMeHa/3adeTa B BUJE
BBITIOJTHEHHSI TECTUPOBAHUS U/WUJIH UTOTOBOM pabOTHI.

UtoroBbie 3amaHusi pa3pabaThIBalOTCSI 1O OCHOBHBIM BOIIPOCAM TEOPETHUYECKOTO Marepuana u
MO3BOJISIOT OCYUIECTBIIATH MPOMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOSHHS MaTepHara.
[Ipu mpoBeaeHUH MPOMEKYTOUHOM arTecTalliy CTYACHTOB MO JAMCHUIIIMHE MOTYT (OPMHUPOBATHCS
BapUaHThI TECTOB, OTHOCSIIMXCS KO BceM TeMaM Juciuiuinabl ([Ipunoxenue 9-11).

OrneHka 3HAHWHA CTYIEHTOB OCYIIECTBISIETCS B COOTBETCTBHHM C I[lomokeHmem o OamibHOW M
PEUTHHTOBOM CHUCTEMax OILICHUBAaHUS, NPUHATOM B WMHCTUTYyTE, M TEXHOJOTMYECKOM KapTou
JUCIUILTAHBI

TumnoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepUalIbl HA 3TAlle TEKYIIEro KOHTPOJIS

1) ITocemenue u paboTa Ha JICKITMOHHBIX U MPAKTHUECKUX 3aHATHIX (coOece0BaHNE, KOHTPOJIbHAS
paboTa, KpyIJIblid CTOJ ¥ JIUCKYCCHS)

®dopmupyembie komrereHuu: OITK-2

[Ipu npenonaBaHuu JUCHUIUIMHBL «Bbicmiass wmareMaTHka» MPUMEHSIOTCS pa3HOOOpa3HbIe
oOpa3oBarebHbIE TEXHOJIOTUHU B 3aBUCUMOCTH OT BHJIA U Iiesiel yUeOHbIX 3aHATHA.

Teopetnueckuii MaTepua U3jiaraeTcsi Ha JEKIMOHHBIX 3aHATUAX B CIEAYIOMUX Gopmax:

- mpobneMHble jekiuu no temam: «HecobctBennble uuTerpans», «llpeaens, «I[IpousBoanasy,
«OrnpeneneHHbld HHTErpam.

Lenb 3aHsATHS: 1eMOHCTpaLUs IPOOIEMbI IPU PEIICHUH 3a]a4u

[ToaroroBka 3aHsTHS: POPMYIUPOBAHKE MPOOIEMBI MPU BBHIMOJIHEHUN BBIUMCIUTEIbHBIX ONEpaluii
U ee pelIeHuE.

- UHTE€paKTUBHBIE JeKIuu 1o TeMam: «IIpousBognasy», «OnpeneneHHbI HHTErpal.

Lenb 3aHATHS: I€MOHCTpALUS HHTEPAKTUBHBIX IPpa(UKOB, BBIYUCICHUHN, TUHAMUYECKUX MOJeNel
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[TonroToBka 3aHATHUS: MOATOTOBKA JIEKIUI-NPE3EHTALUN ¢ BKIIOUEHUEM MHTEPAKTUBHBIX IpaduKoB,
JTUHAMUYECKUX MOJEIICH.

- JIGKITMU C pa300poM MpaKTHYECKHX cHUTyaruii mo temam: «Moxenb JleoHTheBay, «JIuHeliHbie
MOJIEJIH B SKOHOMHUKEY, «3aa4l ONTUMAJILHOTO YIPaBICHUS

Lenb 3aHATHS: MOAECTUPOBAHUE MPAKTUYECKUX CUTYalUN

[ToaroroBka 3aHATHA: TOIOOP MPAKTUYECKUX 33134

[IpakTrueckue 3aHATUS MO AUCHUIUIMHE «BbIciias mMaremaTka) OpUEHTHPOBAaHbI Ha 3aKpeIUIeHHe
TEOPETUYECKOTO MaTepuala, W3JI0KEHHOTO Ha JIEKIMOHHBIX 3aHATHUSAX, a TaKXKe Ha MpUoOpeTeHue
JIOTIOJIHUTENBHBIX 3HAHUM, YMEHUN U MPAKTUYECKHUX HABBIKOB OCYILECTBICHUS MPOPECCUOHATBLHOM
NEeSTeIbHOCTH  TIOCPEACTBOM  aKTUBU3AaLlMM W YCHJIEHUS CaMOCTOSITENIbHOM  J1eATeIbHOCTH
00yYaroIImXcs.

BonbIIMHCTBO MpPaKTUYECKUX 3aHITUHA MPOBOJATCS C MPUMEHEHHEM aKTUBHBIX (opM oOyuyeHus, K
KOTOPBIM OTHOCSITCSI:

1) uHTepaKTUBHBIE NpaKTHUYECKHE 3aHATHS 1o Temam: «[lpuiokeHuss MaTpu4yHOro aHaiu3a B
SKOHOMHUKE», «I[IpuioxkeHuss aHaAIUTHYECKOW T'€OMETPUU B SKOHOMHKE», «lIpenenbHblii aHamu3 B
SKOHOMHKEY, «[IpuMeHeHre MaTeMaTHYeCKOro aHalIn3a B SKOHOMUKE)

[IpoBonuTcs penieHne NMPUKIAAHBIX 3a7ad, HANpaBICHHbIX HA aHAIW3 peajbHOW CUTyallud U ee
pellIeHre MaTeMaTHYeCKUMU METO/IaMHU.

Lens 3anarusa: ¢opMuUpoOBaHHWE HABBIKOB MPUMEHEHHUS MaTeMaTHKW TpU pEIIeHWd 3adad ¢
HSKOHOMHYECKHUM COJIEP>KaHUEM.

[ToaroroBka 3aHsTHS: MOATOTOBKA 3a7a4 C MPAKTUYECKUM COAEpKaHUEM M MOHSATHIHOTO ammnapara
13 SKOHOMHUKH.

2) Teopernueckuit omnpoc (yCTHBIM WJIM THCBMEHHBIM) M COOECEIOBaHHME CO CTyACHTaMHU IO
BOIPOCaM, BEBIHOCUMBIM Ha MPAKTHUECKUE 3aHATHS;

3) BBITIOJIHEHHE PYOEKHBIX KOHTPOIBHBIX PAOOT MO M3y4aeMOMY pas3feiy;

4) BbBINONHEHUE WHIWBUIAYAIbHBIX 3aJaHUl M OSKCIPECC-TECTOB IO OTAEIBHBIM BOIPOCAM,
3aroyiHeHue paboueit TeTpanu, LeNbl0 KOTOPBIX SBISETCS MPOBEPKa 3HAHUI CTYIEHTOB M YPOBEHb
MOJITOTOBJICHHOCTH JIJIsl YCBOEHUSI HOBOTO MaTepHasia Mo JUCIUILINHE;

5) moaroroBka pedeparoB, IOKIAN0B M MPE3CHTAUUN K HUM IO MPUIOKEHUSM MaTeMaTH4eCcKOro
afnmapara B 5KOHOMUKE;

6) nenoBas urpa.

[Tpumep. baun- urpa: «Kpoccropa»

Tema «Matpulibl U onepanyu HaJ HUIMW)

1. Ilens urpsi:

1. 3akperieHre MaTepurasa 1o KiacCu(pUKaIuu MaTPUIl, ICUCTBUN HaJ MaTPUIIAMU,

2. pa3BUTHE CIIOCOOHOCTH BECTH IUCKYCCHIO, JaBaTb YETKHE U €MKHE OINpEACNCHUS OCHOBHBIX
MMOHATHH;

3. pa3BUTHS HABBIKOB BJIAJICHUSI HAYYHOU TEPMHUHOJIOTHEH;

4. pa3BUTHE HABBIKOB KOMaHIHOUW pabOThl, MEXIMYHOCTHON KOMMYHUKAIINH, IPUHATHS PEIICHU;

6. ¢popmMHupoBaHUE JTMYHOCTHBIX Kau€CTB, HEOOXOIMMBIX ISl OILIEHKU CUTYallMd B MEXKYJIBTYPHOM
0oO0ILIEeHNH.

2. Konuenmust urpel. Ilepen HawaiaoMm urpsl mMpenojaBaresib BBOAUT CTYJICHTOB B CHUTyalMiO: Bbl
OyaeTe ydacTHUKaMU BUKTOPUHBI 10 TeMe «MaTpHIlbl ¥ ONepaluy HaJ HUIMUY.

Jlanee mpoMCXOAMT TMOATOTOBKAa K Wrpe. Pacmpenensiorcst poiu: BBIOMpPAETCs KIOpH, OCTajbHas
ayIuTOpHsl JeNIMTCS Ha JABE paBHbIe KoMaH/abl. Ha skpaHe mpeacTaBisioTcs KPOCCBOP/IbI U BOMIPOCHI
K HUM, OLIGHEHHBIE B OINpefesieHHOoe KoindyecTBO OamnoB. Komanga mo cBoeMy yCMOTPEHHIO
BBIOMpAET KaK BOMPOC, TaK M CIOKHOCTh BOIpOca. BeiMrpasmiel cuntaercs koMaHaa, HaOpaBIast
OOJBIIMHCTBO 0AJIOB.

[{ens y4acTHUKOB - OBICTPO (B T€UeHUE | MUHYTHI) U TPAaBUIILHO OTBETUTH HA BOIIPOC M3 BEIOPAHHOU
kareropuu. [Ipu 3arpyaHeHHr B OTBETE OJHOW KOMAaH[IbI JKIOPU MOXKET JaTh MPaBO OTBETa BTOPOU
KOMaHJie, TpU O3TOM CyMMa OajuloB 3a OIpPEIEICHHBII BONPOC MOXKET JEIUThCS MEXIy
OTBEYAIOIIMMU. B ciyyae HenpaBWIBHOIO OTBETa OT WIEHOB JKIOPU JIOJDKHO TOCIIEA0BaTh
OObSICHEHHE TPHUHSITOTO pEIIeHUs W NPaBWIBHBIM apryMeHTHpPOBaHHBIN OTBeT. [IpenonaBarens
KOHTPOJIUPYET MPaBUIBHOCTh OTBETOB KaK WJIEHOB KOMaH[I, TaK U YJIEHOB KIOPH.

Taxum 06pa3oM, MO X0y UTPbI MPOCIEKUBAIOTCS KOHKPETHBIE JIEHCTBHS BCEX YUaCTHUKOB
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IUCKYCCHUH, pPa3BUTHE KOMIIETEHUUH: BKIIOYEHHE B KOJUIEKTMBHOE pAacCyKIEHHE, TUCKYCCHUS C
COOJIIOZICHMEM HOPM PEUYEBOTO ATHKETA, YMEHHE BeCTU Oecely, 000CHOBBIBATH CBOIO TOUKY 3PEHHS.
ObopynoBaHue: KOMIIbIOTEp, 3KpaH, A0CKa Ui MOJIcYeTa KOMaHAHBIX 0aJlIoB.

[ToaroroBka Urphkl: npenojaBaresb pa3aaéT TOMalIHee 3aJaHKe: 3aKPENUTh U3yUEeHHBIH MaTepual 1o
TEMaTHKE UTPbI, TOBTOPUTH OCHOBHBIE TEPMUHBI U OTIPEACTICHUS MOHATUH.

3. Ponu: uneHsl )KIOpH, yYaCTHUKHU JABYX KOMaH/I, KalIUTaHbl KOMaH]{

[Tpumep. Jlenosas (ponesas) urpa: «lIpecc-xkondepenuus»

Tembr: «lIpwnokenust JTUHEHHON anreOpbl W AHATUTHYECKOM TEOMETPUH B IKOHOMHKEY,
[IpunokeHuss MaTpUYHOTO aHalU3a B HKOHOMHKE», «IIPHJIOKEHHUS MPEAETbHOTO aHaIu3a,
«IIpunoxenus ompeaeneHHoro wuHTerpana», «llpunoxenus mnpousBoAHbIX», «lIpunoxenus
muddepeHInanbHBIX YPaBHCHUI.

1. Ilens urpsi:

l.pa3BuTre crnocOOHOCTH BECTU TUCKYCCHIO, /JaBaTh YETKUE W €MKHE OIpeNeseHHs] OCHOBHBIX
MMOHATHH;

2. COBEpIIECHCTBOBAHNE HABbIKa PEIICHUSI MPUKJIAIHBIX 3a]1a4;

3. pa3BUTHS HABBIKOB BJIAJICHUSI HAYYHOU TEPMHUHOJIOTUEH;

4. pa3BUTHE HABBIKOB MEXJIMYHOCTHON KOMMYHUKAIIUU, IPUHATHUS PELICHHUIA;

5. ¢opmHupoBaHNE JTUYHOCTHBIX Kau€CTB, HEOOXOIMMBIX JIJISl OLIEHKU CUTYallMUd B MEXKYJIBTYPHOM
le[8)11(:0%07 8

2. Konnermust urpsl. Kaxapril cTyieHT K ipecc-koHpepeHIuu ToToBUT 10 BOIIPOCOB 1O TEME.

Ha mnpaktuyeckom 3aHsTHH OOyd4arouiyecsi HCIOJHSAIOT JIBE POJIM: 4YeJIOBEKa, OTBEYAIOIIETO Ha
BOIPOCHI, U YEJIOBEKA, 33JJaI0LIET0 BOIIPOCHI, IPU ITOM Ka)AbIH CTYIEHT AOJKEH OyAeT OTBETHTh Ha
IATh BOMPOCOB MO KYpCy W 3aJaTh MATh MHTEPECYIOIIMX €ro BOMPOCOB OJHOKYpCHHKaM. Bpewms,
OTBOIMMOE JIJIsS OTBETOB, CTPOTO periIaMeHTUPOBaHO (He OoJiee 4 MUHYT).

3. Ouenka. B xone npecc-koH(pEPEHITNN OIICHUBAIOTCS

- KOPPEKTHOCTb, YETKOCTh U MPABUIBHOCTh BOIPOCOB B COOTBETCTBHHU C TEMOU;

- OPUTMHAIBHOCTDH BOMPOCA;

- 3HaHHE MPOOJIEMbI CAMUM HHTEPBBHIOEPOM;

- 3HaHHE TEOPETUUECKOr0 MaTepHana;

- IPaBUWJILHOCTH U MOJHOTA OTBETA;

- cOOIIONIEHNE PETIIAMEHTA,

- KYJIbTypa MOBEACHHUS.

[IpumepHBbIe 3a1aHUST UTOTOBOW KOHTPOJIBHOM paboThI IpencTaBiieHsl B [Ipunoxennn 4.

Temarnka MHANBUAYATBHBIX 3aaHUH, TOKJIAOB M COOOIIEeHHH npuBeneHbl B [Ipunoxennn 4.

2) IlucemenHoe 3a1aHue

®opmupyembie kommnereHuu: OIMTK-2.

CryneHTy npenjaraercs BBIIOJIHUTH TPH 33JaHUS — pa3padboTaTh KPOCCBOP, TECTOBOE 3aJlaHUE Ha
YCTaHOBJIEHHE COOTBETCTBUS U CTPYKTYPHO-JIOTUYECKYIO CXEMY WJIM CPaBHHUTENbHYIO TAaONHIly IO
TEOPETUUECKOMY MaTepuaiy U3 TPeX pa3/ieloB Kypca BbICHIEH MaTeMaTUKH B KaXKIOM CEMECTpE.
PaGora mo cocraBieHuio KpoccBopaa TpeOyeT OT CTy[AeHTa BIaJCHHUS MaTepuaioM, YMEHHS
KOHILIEHTPUPOBATh CBOU MBICIH U THOKOCTh yMa.

CocraBieHne KpoCCBOP/IOB pacCMaTpUBAETCs Kak BUJ BHEAYIUTOPHOM CaMOCTOSTENIBHON pabOThl U
TpeOyeT OT CTYIEHTOB HE TOJBKO TEX K€ KauyecTB, 4YTO HEOOXOAMMBI IPH pa3raJlbIBAHUU
KpPOCCBOPZIOB, HO U YMEHHUSI CUCTEMATU3UPOBATH HHPOPMAIIHIO.

CocraBieHre TECTOB Ha COOTBETCTBHUE W ATAJIOHOB OTBETOB K HUM — 3TO BHUJ CaMOCTOSATEIbHON
paboTHI CTyJIEHTA M0 3aKPETUICHUIO U3yuyeHHON nH(popManuu nytem e€ auddepennuanuu. CTyaeHT
JOJKEH COCTaBUTh KaK CaMH TECThI, TaK U 3TAJIOHBI OTBETOB K HUM.

Cocrapienne rpadoIOTHUECKOW CTPYKTYPBI — 3TO OYEHb NPOAYKTHBHBIM BHJ CaMOCTOSTEIbHOMN
paboThl CTy/lEHTa MO CHCTEMaTH3aluuu MHPOpMAIMM B paMKaX JOTHYECKOH CXEMbl C HaIVISAHBIM
rpaduueckum e€ wu3zoOpaxxkeHueM. [padomormueckass CTPyKTypa Kak Croco0 cHCcTeMaTh3aluu
nH(pOpMaIMU SPKO U HATISIHO MpeAcTaBisieT e€ coiepkaHue. Pabora mo co3maHuio Jaxe caMbIX
MPOCTBIX JIOTMYECKUX CTPYKTYp CHOCOOCTBYET pPa3BUTHUIO y CTYAECHTOB MPUEMOB CHUCTEMHOIO
aHanM3a, BbIACNEHUS OOMMX DJJIEMEHTOB U  (UKCUPOBAHUS  JOMOJHUTENbHBIX, YMEHUs
abcTparupoBarbesi OT HUX B HY)KHOM cuTyanuu. B ominuue ot Apyrux crnoco0oB rpaduueckoro
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oToOpakeHuss nH(popMauu (TalJInIl, pUCYHKOB, CXeM) Tpadoiorudeckasi CTpyKTypa JIejaeT yrop Ha
JIOTHYECKYIO CBSI3b DJIEMEHTOB MEXIy COOOH, rpaduka BBICTYIAaeT B POJIHM CPEICTBA BBIPAKCHUS
(marsimHocTH). CoCTaBleHHE CPaBHHUTEIBHON TaONHMIBI TIO TeME — 3TO BHJ CaMOCTOSTEIbHOW
paboTHI CTYZIEHTa 0 CHCTeMaTh3aiuu o0bEMHON HHpOpMauK, KOTopas cBoauTcs (00001aercs) B
pamMku TaOmuipl.  POpMUpOBAaHHE CTPYKTYPhl TaONHIBI OTpa)kaeT CKIOHHOCTh CTyIEHTa K
CHCTEMaTH3alliil MaTephajla M pPa3BHBAaCT €ro YMEHHS IO CTPYKTYpUPOBAaHHIO WH(POPMAIUH.
KparkocTp uznoxeHust nHGOPMAIIUN XapaKTEPHU3yeT CIIOCOOHOCTD K €€ CBEPTHIBAHHIO.

Kaxmoe mucbMeHHOE 3a7laHne OICHUBASTCS MO MATHOAUTFHON mikaie. [Ipu 3ToM Kaxmoe 3amaHue
JIOJDKHO BBITIOJTHATHCS B paMKaxX OHOW TeMbl pasaena. CTyIeHTy MpenocTaBiseTcs cBodoma BhIoopa
TPEX TeM M3 Pa3HBIX Pa3eIOB JUIS BHIMOIHEHHS TPEX Pa3IMYHBIX MUCHMEHHBIX 3a/IaHUH.

Temarnka Tem, TpeOOBaHUS K COCTABJICHUIO KPOCCBOPAA, TPAOIOTHIECKON CTPYKTYPHI, TECTOBOTO
3aJJaHHs Ha COOTBETCTBHS U KPUTEPUU OLICHUBAHUS 331aHUs TIpUBeIeHBI B [Ipunokennn 5.

TpeOoBanus K OQOPMIICHHIO TTHCHMEHHBIX PAa0OT MPEICTAaBICHBI B METOAMYECKUX YKa3aHUSX K
COZIEpPIKaHUI0, OQPOPMIICHUIO M KPUTEPHSIM OIICHUBAHHS MHCHMEHHBIX, TPAKTHUYECKUX U KYPCOBBIX
paboT, 0moOpeHHBIX pernieHneM YdeHoro coBera (rmpotokoi Ne 8 ot 29.04.2020 1).

3) [IpakTuueckoe 3amanue

®opmupyembie kommnereHuu: OIMK-2.

[IpakTnueckoe 3agaHue — oAHAa U3 (OpPM MPOBEPKU U OLEHKH YCBOCHHBIX 3HAHWUM, MOTYYCHUS
uHpOpMaIMU O XapakTepe IO3HaBaTeIbHOW JAESITEIbHOCTH, YpPOBHE CAMOCTOATEIBHOCTH U
AKTUBHOCTH OOyYaromuxcs B ydeOHOM mporiecce, 00 3¢pGHeKTHBHOCTH METOI0B, (hOopM U criocoOoB
y4eOHOU JeATETHHOCTH.

[lenp mpakTUYeCcKOro 3aJlaHusl - YIIyOlieHHue U 3aKperuieHHe TeOPEeTUUYECKUX 3HAHUM, MOIyYEeHHbIX
CTy[IEHTaMH BO BpeMsl JIEKIIMOHHBIX U MPAKTHYECKHUX 3aHATUH; BBIPAOOTKA Y CTYIEHTOB HABBHIKOB
CaMOCTOSITENIbHOTO TMPUMEHEHUS TEOPHH, NPUBJICUEHUS JIOMOJIHUTEIbHBIX JAHHBIX, aHalIHu3a
MPAKTUYECKUX JAHHBIX, OLIEHKHM M IPOBEPKU MPABWIBHOCTU pEUICHMs]; 3aKperieHHe HaBBIKOB
pacueta ¢ NPUMEHEHHEM BBIYUCIUTEIBHOW TEXHUKH, MPUBJICUEHHUS CIPaBOYHO-pedepaTUBHOM
JUTEPaTyPBhI.

BoinonHeHne MNpakTUYECKOro 3aJaHMs HAMpaBJI€HO Ha MPUBUTHE HABBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ yueOHOW U HayYHOMU JIUTEepaTypol, BEIPAaOOTKY aHAIMTHUYECKOTO MBILUICHUS MTPH U3y4YEeHUU
Y PELICHUH MTOCTaBICHHBIX BOIIPOCOB U 33/1a4.

ConepxaHue NPakTUYECKUX 3a/IaHUH, KPUTEPUH OLICHUBaHUS NTpuBeNeHbI B [Ipunoxenuu 6.

TpeboBanuss kK 0pOPMIICHHIO TPAKTHYECKUX pabOT MpeAcTaBICHb B METOMUUECKHX YKa3aHHIX K
COZIepPIKaHUI0, OQPOPMIICHHIO M KPUTEPHSIM OIICHUBAHHS MHCHMEHHBIX, TPAKTHUYECKUX U KYPCOBBIX
paboT, 0oOpeHHBIX pernieHneM YdeHoro coBeta (rmpotokoi Ne 8 ot 29.04.2020 1).

MeToauyeckre Marepuaibl, ONIpEIeSIonIre MPOoIeaypsl OIICHUBAHUS 3HAHUN, YMEHHM, HABBIKOB U
(M) ombITA MEATETLHOCTH, XapaKTEPU3YIOIINE dTAnbl POPMUPOBAHKS KOMITETCHITUMA

[Tponienypa onieHMBaHUS 3HAHUH, YMEHHM, HABBIKOB ¥ (MJIM) OTIBITA IEATEILHOCTHA 00YJaroNIUuXCs MO
JTUCITUIIIMHE OCHOBaHAa Ha WCMOJb30BaHMM [lojokeHuss o OalIbHOM W PEHTHHTOBON CHCTEMax
OIICHUBAHUS, TPUHATON B HHCTUTYTE, M TEXHOJIOTMYECKOW KapThl TUCIIUILTAHEI.

Texyuiuii KOHTPOJIb:

- mocenieHre 1 paboTa Ha JEKUUOHHBIX M MPAKTUUYECKUX 3aHATHUSIX (cobOecenoBaHuE, KOHTPOJIbHAS
paboTa, Kpymiblid cTod U AucKyccus) - 0-35 6anos;

- muchbMeHHoe 3ananue (pedepar) - 0-25 6amios;

- MpakTH4YecKoe 3aaanue (keic) - 0-50 6amios.

[IpomexyTouHas arTecTanus:

- UTOrOBas padora - 25 6aios.

MaxkcuMalibHOE KOIM4ecTBO 0autoB 1o gucrurummae — 100.

MakcuMaibHOE KOJIMYECTBO 0alIOB IO pe3ysibTaTaM TEKYIIEro KOHTpoJs — 75.

MaxkcumanbHOE KOJIMUeCcTBO 0aJIOB Ha 3K3aMeHe — 25.

TTonrorosneno B cucteme 1C:Yuusepcurer (000001721) Crpanuria 36 u3 38



MeTtonnueckue ykazaHus A1 00y4arouIuxcsi 10 OCBOCHUIO TUCIUTUIUHBI

B mpouecce n3yuenus yueOHOM TUCIUIUIMHBL « BpIciias MaTeMaTHKay CIeIyeT:

1. O3HaKOMUTKCS ¢ paboueit mporpaMMoil AUCIUIUTHHBL. Pabodas mporpamMma COAEPKUT MEepevYeHb
pasfenoB U TeM, KOTOpble HEOOXOAMMO H3YYHTb, IJIAHBI JIEKIIMOHHBIX U CEMHUHAPCKUX 3aHSATHM,
BONPOCHl K TEKYIIEH M MPOMEKYTOUHOW aTTeCTaliy, IMepeYeHb OCHOBHOM, TOMOJHUTEILHON
JUTEPaTypbl U pecypcoB HHPOPMAIIIOHHO-KOMMYHHUKAMOHHON ceTH «IHTepHeT» U T.A.

2. O3HaKOMHTHCS C KaJIeHAAPHO-TEMAaTUYECKUM IIJIAHOM CaMOCTOSITENIbHOM paboThl 00yUarOIIXCSl.
3. [Tlocemarp TeopeTHdeckue (JEKIMOHHBIE) U TPaKTUYECKHE (CEMHUHApPCKHUE) 3aHATHA,
nabopaTopHbIe padOTHI.

4. Tlpu NOATOTOBKE K MPAKTUUYECKUM (CEMUHAPCKUM) 3aHSATHSM, a TakXKe MpPHU BBINOJIHEHUU
CaMOCTOSITENIbHOI pabOTHI CiIeIyeT CIOIb30BaTh METOJUUECKUE YKa3aHUs ISl 00y4arOIIUXCS.
VYueOHblii maH kypca «Bpicimias mMaTtemaTtuka» NpeAnonaraeT B OCHOBE HM3YUYEHHS IHCHUIUIMHBI
UCIONIB30BaTh JICKIIMOHHBIM MaTrepuan M OCHOBHBbIE MCTOYHUKU JIMTEPATYpHl, a B JONOJHEHHE —
MPAKTHYECKHUE 3aHITHS.

Kpome TpaauIMOHHBIX JIEKIMH U MPaKTHUYECKUX 3aHATUH (IepedeHb U 00beM KOTOPBIX yKa3aHbI)
1esaecoo0pasHo B mporiecce 00ydeHHs HCTIOIb30BaTh U aKTUBHBIC (DOPMBI OOyUCHHUS.

[TpuMepHBIi TIepedeHb aKTUBHBIX (OPM OOyUCHHS:

1) Gecenbl U TUCKYCCHH,

2) KeHMChI U TPAKTUYECKHUE CUTYAIUH;

3) uHAMBHIyaJIbHBIE TBOPUYECKHE 3a/IaHUS;

4) TBOpUECKHUE 3a7]aHusl B Ipymmax;

5) mpakTuyeckue padoThl.

Ha nexknusix cTyneHThl JODKHBI MOMYYUTh CHCTEMAaTU3MpPOBAHHBIA Marepuall MO TeMEe 3aHSATHUS:
OCHOBHBIE TOHSTHUS U MOJIOKEHUS, KJIacCU(UKALUN U3yYaeMBbIX SIBJICHUN U MPOILIECCOB, aITOPUTMbI
Y METOAMKH OpraHu3alliy AUCUUILIUHBI U T.1I.

[IpakTrueckue 3aHATHS MPEATNONAratoT 6osee AeTaabHyI0 IPopadOTKy TEMbI O KaXI0i n3ydaeMoit
npobsieMe, aHalIM3 TEOPETHUECKMX M TMPAKTUYECKUX AaCHEeKTOB JAUCHUIUIMHBL. g  3TOro
pa3paboTaHbl MOAPOOHBIE BOMPOCHI, OOCYXJaeMble Ha CEMHUHAPCKUX 3aHITHUAX, MPAKTHYECKHE
3amaHusi, TeMbl pedeparoB U TecTbl. llpW MOATOTOBKE K CEMHMHAPCKUM 3aHITHSIM CIEIYyeT
aKLEHTUPOBaTh BHHUMAaHHWE HA 3HAYUTEIBHYIO YacThb CAMOCTOSITEJIBHOM MPaKTUYECKOM paboThI
CTYJICHTOB.

Jlnia Gosiee yCHEIIHOTO M3yYeHHUs Kypca MPenoAaBareiio cielyeT MOCTOSIHHO OTChUIAaTh CTYAEHTOB K
yueOHUKaM, repruoanueckoil meyatu. OCBoeHHe BCeX pa3/ieioB Kypca IpenosaraeT npuoopeTeHme
CTy[IEHTaMH HaBBIKOB CaMOCTOSITEIbHOTO aHalli3a MHCTPYMEHTOB W MEXaHHM3MOB JMCLHUIUIMHBI,
yMeHue paboTaTh C HAyYHOU JTUTEPATyPOH.

OcHoBHass ydeOHas JHUTEpaTypa, TMPEACTaBICHHAs YYeOHHKAMH W YYE€OHBIMH IOCOOHUSIMU,
OXBaTbIBAaCT BCE pas3felibl MporpaMMbl MO AucuUILIuHE «Bpicmias maremaruka». OHa u3ydaercs
CTy[lEHTaMH B MpPOIECCE IMOATOTOBKM K MPAKTHUECKUM 3aHITHUAM, dK3aMeHy. JlomoiaHuTenbHas
yueOHas JUTepaTypa peKOMEHIYeTCs Ul CAaMOCTOSITEIbHOM pabOThI 1O MOATOTOBKE K CEMUHAPCKUM
Y IPAaKTUYECKUM 3aHSITUSM, IPU HaTUCaHUM pedeparos.

[Ipu u3yueHum Kypca Hapsiy C OBJIAJIEHHUEM CTYIEHTAMU TEOPETHUYECKUMH MOJOXKEHHUSIMH Kypca
yaensercs BHUMaHUE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB C T€M, YTOOBI OHM CMOIVIM YCHEIIHO
MIPUMEHATH UX B CBOEH MPO(PEeCCHOHATBHON IeATETHHOCTH.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

B cmydae HeoOXommmocCTH, OOy4aromMMCS W3 YHCIA JIMI] C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH
3I0pPOBbSl 1 MHBAIHJIOB (TI0 3asBJICHUIO OOYYAIOIIETOCS) MOTYT MPEIaraThCs OHU U3 CICAYIOIINX
BapUAHTOB BOCHPHATHS HMHPOPMAIMM C YYETOM WX WHAMBUAYATBHBIX TCUXO(DU3UIECCKHUX
0COOGHHOCTEH, B TOM 4YHCJIE C NPUMEHEHHEM DJIEKTPOHHOTO OOYyYEeHHS W AUCTAHIIMOHHBIX
TEXHOJIOTHM:

- IS JMI] C HApyIICHUSIMU 3pCHMs: B Te4aTHOW ¢GopMe yBenWdeHHBIM mpudTom; B dopme
AIEKTPOHHOTO JOKYMEHTa; B (popme aynuodaiina (mepeBoj yueOHbIX MaTepuajoB B aynuodopmar); B
neyatHoH (Gopme Ha sA3bpIke bpaiing; WHAMBUAYadbHBIE KOHCYJIBTAIlMd C IPUBJICUYCHUEM
tadIOCYpAOTIEpEBOAUNKA; MHANBUAYATbHBIE 3a]JaHUSI U KOHCYJIBTAIIUU.
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- JUIS JIAIl C HApyIICHUSMU Ciyxa: B TiedaTHOW Qopme; B (opMe SIEKTPOHHOTO JOKYMEHTA,
BHJICOMATEpUaNIbl ¢  CyOTUTpaMu; HWHIWBHAyaJdbHBIE  KOHCYIBTAlMK C  IPHUBJICUYCHUEM
CypAOTIepEeBOIUNKA; MHANBUAYATbHBIC 3a]JaHUS U KOHCYJIBTAIIUH.

- JUIS JIAIl C HapyUIEHWSMH OIOPHOJBUTATEIBHOTO armapara: B TedatHod Qopme; B dopme
ANEKTPOHHOTO JTOKYMEHTa; B opMe aynuodaiiyia; MHIUBUTyTbHBIC 3aIaHHsI B KOHCYJIBTAIIHH.

[Ipu mpoBeaeHWM TPOLEAYPHl OICHUBAHUSA pE3YyJIbTaTOB OOyYEeHHMs] WHBAIUIOB W JHUI[ C
OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU 37IOPOBbSI TMPEAYCMAaTPUBACTCS HCIIOIB30BAHUE TEXHHUUECKUX
CpeICTB, HEOOXOIUMBIX UM B CBSI3M C UX WHIUBUIYyAIbHBIMH OCOOCHHOCTSAMH. DTH CPEICTBA MOTYT
OBITh MPEJOCTABICHBI BY30M MJM MOTYT HCIIOJIB30BaThCS COOCTBEHHBIE TEXHHYECKHE CpEICTBA.
[IpoBenenue mporeaypsl OIEHUBAHUS PE3YJIBTATOB OOYYCHHS MHBAIUIOB U JIUI] C OTPAaHUYECHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI JIOMYCKAETCS C HCIOJIB30BAaHUEM JUCTAHIIMOHHBIX O00pa30BaTEIIbHBIX
TEXHOJIOTHH.

[Ipy HEOOXOAMMOCTHM WHBAIHMIAM M JUIAM C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBBS
MPEAOCTABISICTCS JIOMOJHUTEILHOE BpEMsS Il TIOATOTOBKM OTBETa Ha BBIMOJHEHUE 3aJaHUMN
TeKymero KoHTposs. [Ipomemypa mpoBeneHUsS MPOMEXKYTOUHON aTTECTAMH I OOYYaloluXCsl C
OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBbSI W OOyYarOIIMXCS WHBAJIWIOB YCTAaHABIMBACTCSA C
y4ETOM WHAUBUIYAIBHBIX MCUXO(PU3NUECKUX 0coOeHHOCTEH. [IpomMexyTouHass aTTecTanus MOXKET
MIPOBOJUTHLCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

TexHogornueckas KapTa THCHUIIIMHBI

HaumMeHnoBanne qUCIUTUINHEI Bricmas maTemaruka
KonmnduecTBO 3a4ETHBIX €IMHHUIL 4
dopma NpOMEKYTOUHON aTTECTALUN 3auer
Ne Buabl yueOHO# neiTeJIbHOCTH dopma Baaiabl
- CTYJEHTOB OTYETHOCTH (MakcumMyMm)

Texyummii KOHTPOJIb

[Mocemienue n paboTa Ha JEKIIMOHHBIX ¥ TPAKTUICCKUX
1 [3amsTusx (cobecemoBaHWe, KOHTpOJdbHas paboTa,
KPYTJIBIA CTOJ U JIUCKYCCHS)

2 |BelmonHeHne nucbMEHHOro 3axanus (pedepar) ITuceMeHHas padora
3 |BblnongHeHKre IpakTHYECKOro 3aganus (keic) ITucrMenHas padora
IIpoMe:xyTOUHASA aTTECTAIUSA
4 |BLIH0J1HeHHe WTOrOBOU pPabOTHI | Hrorosas padora, Tect
HToro nmo pucuuiinge: 100
« » 20 T.
[IpenonaBarenp /

(y4. creneHb, yd. 3BaHue, 1okHOCTh, VIO npenogaBarers) Ionnucs



[Tpunoxenue 2

TexHogornueckas KapTa THCHUIIIMHBI

HawnmeHnoBaHnue qUCIUIUINHEI Bricmas maTemaTnka
KonmnduecTBO 3a4ETHBIX €IMHHUIL 4
dopma NpOMEKYTOUHON aTTECTALUN 3auer
Ne Buabl yueOHO# neiTeJIbHOCTH dopma Baaiabl
B CTYAECHTOB OTYETHOCTH (MakcuMyMm)

Texyummii KOHTPOJIb

[Mocemienue n paboTa Ha JEKIIMOHHBIX ¥ TPAKTUICCKUX
1 [3amsTusx (cobecemoBaHWe, KOHTpOJdbHas paboTa,
KPYTJIBIA CTOJ U JIUCKYCCHS)

2 |BelmonHeHne nucbMeHHOro 3axanus (pedepar) ITuceMeHHas padora
3 |BeinosiHeHHE NPAKTUYECKOro 3a1aHus (Keic) [TuceMenHas pabora
IIpomexyTouyHas aTTecTanmus
4 |BLIH0J1HeHHe WTOrOBOU pPabOTHI | Hrorosas padora, Tect
HToro nmo pucuuiinge: 100
« » 20 T.
[TpenogaBarenn /

(y4. crerneHsb, yd. 3BaHue, JokHOCTh, VO npenogaBarers) Ionnucs



[Tpunoxenue 3

TexHogornueckas KapTa THCHUIIIMHBI

HawnmeHnoBaHnue qUCIUIUINHEI Bricmas maTemaTnka
KonmnduecTBO 3a4ETHBIX €IMHHUIL 4
dopma NpOMEKYTOUHON aTTECTALUN OK3aMeH
Ne Buabl yueOHO# neiTeJIbHOCTH dopma Baaiabl
B CTYAECHTOB OTYETHOCTH (MakcuMyMm)

Texyummii KOHTPOJIb

[Tocemenue 1 paboTta Ha TEKIIUOHHBIX U MPAKTHYECKUX
1 [3amsTusx (cobecemoBaHWe, KOHTpOJbHas paboTa,
KPYTJIBIA CTOJ U TUCKYCCHSI)

2 |BelmonHeHne nucbMEHHOro 3axanus (pedepar) ITuceMeHHas padora
3 |BeinosiHeHHE NPAKTUYECKOro 3a1aHus (Keic) [TuceMenHas pabora
IIpomexyTouyHas aTTecTanmus
4 |BLIH0J1HeHHe WTOrOBOU pPabOTHI | Hrorosas padora, Tect
HToro nmo pucuuiinge: 100
« » 20 T.
[IpenonaBarenp /

(y4. crerneHsb, yd. 3BaHue, JokHOCTh, VO npenogaBarers) Ionnucs



[Tpunoxenue 4

TeMaTnuyecKkoe NJIAHUPOBAHHUE CAMOCTOSATEILHON Pad0ThHI CTYJAEHTOB

OuHo- .
Ounas 3aouHast| 3aznaHus AJi1 CaAMOCTOSITENILHOMN dopma
Tewma, pazaen 3a04Has
dhopma dbopma paboThl KOHTPOJIS
dopma
-N3yuenue npobiiem, HE
BBIHOCHMBIX Ha JICKIHH;
- TMOATOTOBKA K MPaKTHYECKUM
Brinosinenue
. 3aHATHIM;
1. JIuneitnas anre6pa [OATOTOBKA IPe3eHTALIHI: MAUCbMEHHOTO
u JJIeMeHThI| 27 28 42 P ’ 3a/1aHus u
-II0ArOTOBKA MPAKTUYECKUX
MaTPUYHOTO aHaIM3a . MIPAKTUYECKOTO
3aJjaHuil;
3amanus Ne 1
-pa3zpaboTka MUCBMEHHOTO
3aJlaHus;
-[I0ArOTOBKA K TECTUPOBAHUIO
-N3yuenue npobiiem, HE
BBIHOCHMBIX Ha JICKIHH; [TonroroBka
- MOATOTOBKA K MPaKTUYECKUM|IPaKTHUECKON
3aHATHUAM; paboThI Ne 2,
2.  Amnanutuyeckas 16 28 4o |- moaroroska MIpe3eHTAIIHIA; MUCEMEHHBIX
reoMEeTpHs -IIOATOTOBKA MIPaKTUYECKUX [3alaHull, pedepaToB
3aJjaHuil; 1o TeMe
-pa3paboTka MUCbMEHHOTO|" AHAIIUTUYECKast
3aJIaHus; reomeTpus"
-IIOATOTOBKA K TECTUPOBAHUIO
-N3yuenune npobiem, HE
BBIHOCHMBIX Ha JICKIIHH;
- TOAroTOBKa K mnpakTHyeckuMm|lIpaktuueckas
3aHATHUSM; padota Ne 3 mu
3.  Boegenne B MOJrOTOBKA MPE3EHTALHIA; NUCbMEHHasi paloTa
MaTeMaTU4eCKUil 16 32 44 P ’ " P
AHAIS -ITOITOTOBKA npakTHyeckux|mo teme "BBenenue B
) 3aJJaHuM; MaTeMaTU4eCKUui
-pa3paboTka MUCbMEHHOTO0|aHaIn3"
3aJlaHus;
-IOATrOTOBKA K TECTUPOBAHUIO
-N3yuenune npooieMm, HE
BBIHOCHMBIX Ha JICKIUH; [TpakTryeckas
4 - MOATOTOBKA K IMpakTHdeckum|pabora Ne 1 u
: 3aHATUSM; NUCbMEHHasi paboTa
Juddepenumanbaoe .
- IOAATOTOBKA MPE3eHTaIui; 1o TeMe
HCUYHCIICHUE 27 28 42 "
F— OTHO -[IO/ITOTOBKA npaktuyeckux|" luddepennuansHoe
i . 3a/1aHU; VCUYUCIICHHE
MEePEMEHHOM. . .
-pa3paboTka MUCbMEHHOTO | (pyHKITHI OJTHOM
3a7aHus; MepeMeHHOM".

-IIOATOTOBKA K TCCTUPOBAHUIO




-Uzyuenue po0Jem, HE
BBIHOCHUMBIX Ha JICKIIUH,

[IpakTnueckas
padota Ne 2 m

5. - TOATOTOBKA K IPAaKTHYECKUM
INUCbMEHHas palota
Juddepennmansaoe 3aHATHIM;

.. 1o TeMe
ncuucieHne 16 28 4o |  MOATOTOBKA Mpe3CHTAIMH; "TTuddepemmanbHoe
byHKUIMi -[IOAITOTOBKA IIPAKTUYECKUX

. UCUMCIIEHUE
HECKOJIbKUX 3aJjaHuil; .
byHKIMMA
IIEPEMEHHBIX. -pa3paboTka [IMCbMEHHOTO
HECKOJIBKUX
3aJlaHus; "
HEPEMEHHBIX
-[I0ArOTOBKA K TECTHUPOBAHUIO
-N3yuenue npobiieM HE
ya P ’ IToaroroska
BBIHOCHMBIX Ha JICKIHH; .
[IPaKTUYECKOU
6. WNurerpanbHoe - TMOATOTOBKA K MPaKTHYECKUM
paboThl No 2,
UCUHUCIICHUE 3aHATHIM;
byHkuMii omHOW U MOATOTOBKA MPE3CHTALIMI; [THCHMCHHBIX
16 32 44 P ’ 3aJaHui, TOKJIag0B U
HECKOJIbKUX -II0JrOTOBKA MIPaKTUYECKUX .
. IIpe3eHTALNH,
HepPEMEHHBIX 3aJJaHui;
aBTOpedeparoB 1o
-pa3paboTka MMUCbMEHHOTO "
S teme "HHTerpanpHoe
’ ucuucienue"
-[I0ArOTOBKA K TECTUPOBAHUIO
-N3yuenue npobiiem, HE
BBIHOCUMBIX Ha JIEKLUH;
- TOATOTOBKAa K MPAKTHYECKUM
[IpakTnueckas
3aHATHM;
7 Cnyuaiinble - IOArOTOBKA MPE3CHTALUH; padora  Neo 1 m
' v 10 28 42 P ’ MUChbMEHHasi pabora
COOBITUS -[10/IFOTOBKA MIPAKTUYECKUX " 9
SaNAHMI: no teme "Ciyuaiinble
’ coObITus"
-pa3paboTka MUCbMEHHOTO
3aJlaHus;
-[IO/IFOTOBKA K TECTUPOBAHUIO
-N3yuenune npobiem, HE
BBIHOCHMBIX Ha JICKIIHH;
- TOATOTOBKAa K MPaKTHYECKUM
IIpaxTrueckas
3aHSATHIM;
8 Cayuaiinble - IOJITOTOBKA MTPE3EeHTAIHI; padora  Neo 2 m
' i 10 28 42 P ’ NUCbMEHHasi paloTa
BEJIMYMHBI -ITOITOTOBKA MPAKTUYECKIX " .
saaHuii: o teme "CiydaiiHbie
’ BEJIMYUHBI"
-pa3paboTka MUCbMEHHOTO
3aJlaHus;
-IOATOTOBKA K TECTUPOBAHUIO
-N3yuenune npobiem, HE
BBIHOCHMBIX Ha JICKIIHH;
- TOAroToBKa K mnpakTuueckum|lIpaktuueckas
3aHATHUSM; padota Ne 3 u
9. Maremaruueckas 21 97 39 | TOATOTOBKA MIpe3eHTaIHH; IIMCBMEHHOE 3a/laHue
CTaTHCTHKA -IIOJrOTOBKA MIPaKTUYECKHX |10 TeMe
3aJJaHuM; "MaTteMaTHnuecKkas
-pa3zpaboTka MMCbMEHHOT0|CTaTUCTUKA"
3aJlaHus;
-[IOATOTOBKA K TECTUPOBAHUIO
HUTOI'O 159 | 259 379




IIpunoxenue 5

Iloxka3aresn n KpUTEepUHU OLleHUBAHNS KOMIIETEHIMI HA 3Tane TeKylero KOHTPoJs

Ne IToxka3zareyiu oneHUBAHUSA Kpurepun oueHuBanusi HIkanaa
n/n OlleHUBAHUSA
1 | [locemenne u padora Ha | 1. Ilocemenue 3aHATHIA: a) MOCELICHHUE 0-35
JICKIIMOHHBIX U | JEKIUOHHBIX U MPAKTUUYECKUX 3aHATHH, 0)
MPAKTHYECKUX 3aHATUSAX | COOTIOJCHUE TUCIUIUINHBL.
(cobecenoBanue, 2. PaGora Ha JIGKIMOHHBIX B3aHATHSIX: Q)
KOHTPOJIbHAS paboTta, | BeleHHe KOHCIIEKTa JieKuuid, O) ypoBeHb
KPYIJIBIA CTOJ U TUCKYCCHSI) | OCBOCHUSI TEOPETHUYECKOTO MaTepuana, B)
AKTUBHOCTh Ha JIEKIUH, yMEHHeE
(bopMyIHpOBaTH BOIIPOCHI JIEKTOPY.
3. PaGora Ha mpakTHYECKUX 3aHATHIX: a)
YPOBEHb  3HAHUA  Y4€OHO-IIPOTPAMMHOTO
Marepuana, 0) yMEHHE BBINONHSITH 3aJaHUs,
MPEyCMOTPEHHBIC IPOTrpaMMON Kypca, B)
MPAKTHYECKHE HAaBBIKU PabOTHI C OCBOCHHBIM
MaTepUaJIOM.
2 | [lucemenHoe 3agaHue 1. HoBu3Ha TekcTa: a) aKTyaJbHOCTb TEMBbI 0-25

HCCIIEN0BAaHUA; 0) HOBHU3HA H
CaMOCTOSITEIILHOCTh B IIOCTAHOBKE MTPOOJICMEI,
(bopMyITHMpPOBaHUE HOBOTO ACIEKTa M3BECTHOM
npoOJIeMbl B YCTAHOBJICHUM HOBBIX CBSI3CH

(MEXIpEeIMETHBIX, BHYTPHUIIPESIMETHBIX,
WHTETPAIMOHHBIX); B) yMeHHE paboTaTh C
WCCJICIOBAHMSIMH, KPUTHUIECCKOU
JTUTEepPaTypO, CUCTeMaTU3UPOBATh u

CTPYKTYPUPOBaTh MaTe€pHall; T) SIBICHHOCTb
aBTOPCKOW  MO3MILIMH, CAMOCTOSITEIBbHOCTD
OILICHOK W CY)XIEHHIi; 1) CTUIEBOE EIHMHCTBO
TEKCTa, €IMHCTBO )KAHPOBBIX YePT.

2. CteneHb pacKpbITHsI CYITHOCTH BOIIPOCA: a)
COOTBETCTBUE IUIaHA TEME€ IHCbMEHHOTO
3a/1aHusi; 0) COOTBETCTBUE COACPKAHUS TEME U
IUIaHy MUCbMEHHOTO 3aJ[aHus; B) IMOJIHOTA U
rI1yOMHA 3HaHWH 110 TeMe; T) 000CHOBAHHOCTb
Croco0OB U METOJIOB pabOThI C MaTepUaIIOM;
) yMeHue 0000mmarh, /JenaTh BBIBOJIBI,
COIIOCTABJIATh PA3JIMYHbIE TOYKU 3PEHUS T10
OJTHOMY BoOTIpOCYy (mpobiieme).

3. O00CHOBaHHOCTH BbIOOpA MCTOYHHKOB: Q)
OIICHKa  WCIOJBh30BAHHOW  JIUTEPATYPHI:
IpUBJICUEHBI I HanboJiee U3BECTHBIE PaOOTHI
M0 TeMe HCCIe0BaHus (B T.4. )KypHaJIbHBIC
nyOoJIMKalUU  TOCJEAHUX JIET, MOCIeIHUE
CTaTUCTHYECKUE JIaHHBIC, CBOJKH, CIIPABKU U
T.J.).

4. Cobmonienue TpeboBaHUM K 0OPMIICHUIO:
a) HACKOJBKO BEpHO O(OPMIICHBI CCBUIKH Ha
UCIIOJIb3YEMYIO JTUTEpaTypy, CITUCOK
auTeparypel; 0) OIGHKa T'paMOTHOCTH U
KYJIbTYpPbI U3JI0KEHUs (B T.4.
opdorpaduyeckoit, MYHKTYalluOHHOM,
CTIWJINCTUYECKOM  KYJABTYphI),  BIIaJiCHHE




TEPMUHOJIOTHEN; B) COONIIOICHIE TPEOOBaHUI
K 00bEMY MUCEMEHHOTO 3aaHMUSL.

3 | [IpakTuueckoe 3aganue 1. Ananu3 mnpoOieMbl: a) yMEHHE BEpHO, 0-50
KOMIUIEKCHO M B COOTBETCTBHMM  C
JCHCTBUTEIIBHOCTRIO  BBIICIUTH  NPHYUHBI
BO3HUKHOBEHUS IPOOJIEMBbl, ONMCAHHOW B
NPAaKTUYECKOM 33/1aHUH.

2. CTpyKTypupoBaHue npo0ieM: a) HACKOJIbKO
YeTKO, JIOTUYHO, IIOCJIEA0BaTEeNbHO OBbLIN
M3JI0KEHBI POOJIEMBI, YYACTHUKU MTPOOIEMBI,
HOCJEICTBHSI TPOOJIEMBI, PUCKH JUIsI OOBEKTA.
3. [Tpennoxenue CTpaTErMYeCKUX
QIbTEPHATHB: a) KOJMYECTBO BAPHAHTOB
pemieHuss npoOiembl, 0) YMEHHE CBs3aTh
TEOPHIO C IPAKTUKOH MPH PEeILICHUH IPOOIIEM.
4. OOoCHOBaHME pEHICHHUS: a) HACKOJIBKO
apryMEHTHpPOBaHA TMO3UIMUS OTHOCHUTEJIBHO
NPEUIOKEHHOTO  PEIIeHUs] TPaKTUYECKOTO
3aJaHNA; 0) YpOBEHb BJIAJICHUS
poeCCUOHAIBHON TEPMUHOJIOTHEH.

5. Jloru4HOCTb HU3NOXKEHUS MaTepuayia: a)
HAcCKOJIbKO  COONIONEHBI  OOLIEHPUHATHIE
HOPMBI JIOTHKH B IIPEUIOKEHHOM PELIeHUH, 0)
HACKOJIBKO TPENIOKEHHBIN TUTAaH MOXKET OBITH
peasn30BaH B TEKYIIHUX YCIOBHSIX.

Iloxa3zatenu n KPpUTEPUHU ONCHUBAHUA KOMIIETEHIIMI Ha JTamne HpOMe)l(yTOqHOﬁ aTTeCTallun

Ne IHoka3zaTenu Kpurepun onenuBanuns Ixana
n/n OlleHHBaHUS OlleHUBAHUS
1 Htorosas pabota KonngecTBo 6ayijioB 3a TeCT MPONOPLMOHAIBHO 0-25
KOJINYECTBY MPABHIILHBIX OTBETOB HA TECTOBBIC
3ajanud.  [locme  MpOXOXAEHUS  TecTa

CYMMHUDPYIOTCA PE3YJIbTAThI BBIIIOJHCHHUSA BCCX
3a,I[aHHfI JJIsA BBICTABJICHUS 061116171 OLICHKH 3a
TCCT.




[Tpunoxenue 6

PaGora Ha 3aHATHAX
TemaTuka caMOCTOSATEIbHBIX PadoT
1 cemecTp
Cpl. «Bpruucienue onpeaeauTenci
Cp2. «JleiicTBUs HaJ MaTpULIAMU»
Cp3. «Pemenne CJIIAY»
Cp4. «Onepanuu HaJ BEKTOpaMu»
Cp5. «Bbruucnenue npenenoBy
2 cemecTp
Cpl. «Texnuka quddepeHIupOoOBaHUSI
Cp2. «ccnenoBanue GyHKIMNA U TOCTPOEHUE IPAUKOBY
Cp3. «HactHas mpou3BOAHAS U TPAJAUEHT»
Cp4. «TexHuka UHTETPUPOBAHUS
Cp5. «Pewenue AY»
3 cemecTp
Cpl. «DneMeHTbl AUCKPETHON MaTEMaTUKH
Cp2. «3axonsl pactpenenenus JCB»
Cp3. «3akonsl pacupenenenuss HCB»
Cp4. «Hucnossie xapakrepuctuku CB»
Cp5. «BbIOOpKH U UX MPEICTABICHUE)
TEMBI 0na 0oknados
1 cemectp

[IpuMeHeHre METOI0B JINHEHHOH anreOpbl B SKOHOMHUKE.

Pemrenne skoHOMUYECKHX 3a/1a4 METOIaMH JIMHEUHON anreOphl.

JInueiinas OanaHcoBast MOAENb.

Pemennie 60anaHcoBBIX ypaBHEHUH C TOMOIIBI0 00paTHON MaTpPHULIBI.

3apoxieHue, CTAaHOBJICHUE U Pa3BUTHE JIMHEHHOMN anreOpsl.

Hcnons3oBanne MaTpull B 5JKOHOMHUKE.

JIOOTHUTENBHBIE METOBI pacyeTa ONPEACIIUTENEH BBICIINX ITOPSIAKOB.

[Ipumenenne Ms Excel npu penienun 3aa4d TMHEHHOHN aireOpsl
[Tpumenenne Ms Excel npu perienuu 3a1a4 aHATUTHUECKOM T€OMETPHH.

10. JluHeiHble U HETUHEWHbBIE 3aBUCUMOCTU B SKOHOMUKE.

11. IlpuMeHeHue METOAOB AHAIMTUYECKOM TIE€OMETPUM K MCCIEAOBAHUIO MPHUKIAJHBIX 3a7ad B

SKOHOMMYECKO 00sacTu.

LCoNoakrwNE

2 cemecTp
WccnenoBanune tuHaMuKky cpeacTBamMu 1udpepeHInalbHOI0 UCUUCIIECHUS.
HccnenoBanue GpyHKIMM cpeacTBaMu AU HepeHInalbHOr0 UCUUCIICHUS.
AHanus 3aj71a4 ¢ UCMOIb30BaHUEM I'papUueCcKOro MeToa.
Pemiennie 5KOHOMMUYECKHX 3a7a4 C [IOMOILBIO IPOU3BOIHOM.
CBs13p MaTEMaTUUYECKOTO aHaM3a U MH(POPMATHKH.
@DYHKIMHU CIIPOca U MPEAJIOKEHN. DIacTUUHOCTh. [Ipumepsl 3anad.
[Ipenenbubiii aHanu3. OyHKIUSA TOTPEOTCHUS U COEPEKEHHUS.
[IpenensHblil aHaN3. 3a1a4l 0 MAKCUMU3ALMN A0X0a 1 MUHUMHU3ALIUN U3JEPIKEK.
[Ipon3BoHas B pUOIMKEHHBIX BBIUMCICHUSIX.
11. HccnenoBanue qUHAMMKM CPEICTBAMH MHTErPAIbHOIO UCUUCIEHUS.
12.  IIpakTHyeckoe NPUMEHEHHE HHTETPAIBHOTO HCUNCIICHUS.
13.  IlpakTHueckoe NpUMEHEHHUE PSAIOB.
14.  IlpunoxxeHue onpeaeIeHHOro HHTErpaa.
15. ®yHKUMM HECKOJIBKMX IIEPEMEHHBIX B 9KOHOMUKE.
16. Amnmapar qudepeHnralIbHBIX YpaBHEHUN MTEPBOTO MOPSIIKA.
17. PemieHne 5KOHOMHUYECKHUX 3a/1a4 C IOMOIIBIO ONPEEIEHHOI0 HHTErpaa.

CoNoR~LNE



18. Pelienne 5KOHOMHYECKHUX 3a/1a4 C MOMOILbIO HEONIPEETIEHHOTO HHTErpaJia.
19. PemnieHne 5KOHOMHUYECKHUX 3a/1a4 C IOMOIIBIO JBOMHOIO MHTETpaa.

20. MHcnonp30BaHME MHTETPATIOB B dKOHOMHYECKHUX pacueTrax. [IpumMeps! 3amay.
21. Ilpumenenue Ms Excel npu pemenun 3a1a4 MaTeMaTHUECKOTO aHAIIN3A.

3 cemecTp
1 Hcropus pasBUTHS MATEMATUYECKOW CTAaTUCTUKU. buomerpus.
2 [Ipumenenue cxemsl bepHyu.
3 3aKOHbI paclpeeleHHs JUCKPETHON CIIy4aiiHON BEJIMYMHBI B 9KOHOMUKE.
4. 3aKOHBI paclpeieICHUs] HENPEPhIBHOM CIy4YailHOM BETMYMHBI B 9)KOHOMUKE.
5. BeposiTHOCTHBINM CMBICT MaTeMaTHYECKOTO Okuianus. CBOMCTBa MaTEMAaTUYECKOTO OXKUIAHUSI.
6 BrnusiHue MHTEHCUBHOCTH peKJIaMbl HA BBIOOP YETTOBEKOM MPOIYKIUH.
7 CraTucTHYeCKHE METO/Ibl aHAJIN3a CE30HHBIX KOJIeOaHUH B Pa3BUTHUU COLIHATIbHO-IKOHOMHYECKUX
SIBJICHU.
8. CBs13b 4acTOTHI U BEPOSTHOCTH.
o HarnsigHoe mpencraBieHue qJaHHBIX. TaONUIbI, JTHArpaMmBbl.
10.  I[IpuMeHeHHe TUHEHHOCTH OKUJAHUA U JUCTIEpcHH B cxeme beprymm.
11.  Teopus BeposTHOCTEN B UTpax.
12.  Teopus BeposTHOCTEH U HHPOpPMATHKA.

TpeﬁoBaHnﬂ U PEKOMCHAAIIUH K O(I)OPMJIeHI/IlO nmpe3ceHTanuu

KoMIbploTepHYI0 NpEe3eHTalNI0, COMPOBOXKAAIOIIYIO BBICTYIIEHHWE JOKJIaJ4MKa, HEOOXOIUMO
noJAroToBUTh B nporpamme MS PowerPoint. Ilpe3enTanus kak 3J€KTPOHHBIM JOKYMEHT IMpeJCTaBIseT
co0OH TOCIEeNOBATENBHOCTh CMEHSIOIIUX Jpyr JApyra claimoB. JlemMoHCTpamus Ipe3eHTaruu
poenupyercss Ha OoJbIIOM 3KpaHe Ju00 Ha KommbroTepe. KosmdecTBo ciaijoB MpONOPLUOHATIBHO
COJIEP’KaHUIO U POAOKUTEIBLHOCTH BBICTYILIEHUS (HE MeHee 15 crnaiiios).

Ha nepBom crnaiie mpejacraBisercss TeMa BBICTYIUIEHHS M cBeleHHs 00 aBtope. Cremyrouiue
ClIaliibl MOXXHO MOJATOTOBUTH, MCIONb3yd JIBE pa3jINYHble CTpAaTeTMHd HUX MOATOTOBKU: Ha CIIAW[bI
noMeniaercss (pakTUYeCKM W MIUIIOCTPATUBHBIA Marepuan (Tabmuipbl, rpaduky, HWUIIOCTPALUH,
(dbotorpaduu u mp.), KOTOPHIN SABISIETCS HEOOXOAUMBIM CPEJICTBOM HATJISITHOCTH, TTOMOTAET B PACKPHITUU
CTep>kHEeBOM uzaeu pedepara. B aTom cityuae k cinaiiiam npeabsaBisioTCs Cleayole TpeOoBaHus:

= BpIOpaHHbBIE CpPEJCTBAa BHU3yanu3auuu HHGopMauuu (Tabmuipl, cxembl, Ipadukud U T. A.)
COOTBETCTBYIOT COAECPKAHMIO;

* HCIIOJIb30BAHBl WJUTFOCTPALMM XOPOLIETO KauecTBa (BBICOKOTO pa3pelieHus), C YETKUM
N300pakeHUEM.

MakcuManbHOE KOJMYECTBO TIpaduyeckoil MHPoOpManuu Ha OJHOM claijae — 2 pUCYHKa
(poTorpacuu, cxemsl U T.1.) C TEKCTOBBIMH KOMMEHTApUsAMHU (He 6ojiee 2 CTPOK K KaXkKJIOMY).

Haubonee BaxkHast mHGOpMaIus J0KHA PACIOaraTbCsl B LIEHTPE dKpaHa.

OO0b1unBIi cnaiiz, 6e3 3pPeKTOB aHMMAINH, JOJKEH JeMOHCTPHPOBAThCS Ha KkpaHe He meHee 10 -
15 cexyH.

Crnaiin ¢ aHuMarueit B cpefHeM TOJKEH HAXOJUThCs Ha dkpaHe He meHblne 40 — 60 cexkyna (6e3
ydeTa BpeMEHH Ha CIIy4ailHO BO3HUKILEee 00cyxeHue). B cBs3M ¢ 3TUM JTydllle HAaCTPOUTDH MPE3EHTAIUIO
HE Ha aBTOMaTHYECKUI 1M0Ka3, a HA CMEHY CJIaiiJIOB CAMUM aBTOPOM.

Oco0060 TmIaTeNnbHO HEOOXOAMMO OTHECTHCHh K OhOpMIICHHIO Tpe3eHTanuu. (s Bcex crmaidaoB
MPE3eHTAIM1 HE0OX0IMMO UCTIOIb30BaTh OMH U TOT ke I1a0JI0H 0(OpMIICHHS, KETJIb — ISl 3aT0JIOBKOB -
HE MeHbllIe 24 MYHKTOB, A HHpopMauu — s nHbopMauu He MeHee 18. B nmpe3eHTanusax He IpuHATO
CTaBUTh MIEPEHOCHI B CJIOBAX.

Hawmnyuieit 1BeToBoif raMMoil ISl IPE3EHTALIUU SBIISIOTCS KOHTPAcTHbIE I[BeTa (hOHa M TEKCTa
(Genblif pOH — UEPHBIN TEKCT; TEMHO-CUHUHN (DOH — CBETIO-XKENTHIN TEKCT U T. 1.). JIyullle He cMelnBaTh
pasHble TUIBl IIPU(TOB B OJHOW mpe3eHTauuu. PekomeHnyercss He 3710ynoTpeOisiTh MPONHUCHBIMU
OykBamu (OHHM YUTAIOTCS XYXKe).

3aKTIOYNTEIBHBIN CITAiI Mpe3eHTAIn I, coaepKaiiuil TekcT «Cracu0o 3a BHUMaHue» uin «KoHer
HE MpUEeMJIEM JUIs IPE3CHTAIHH.

Taxkum o0pa3zom:



— CTpPYKTypa IMpe3eHTalluH JO0KHA BKIIOYATh TUTYJIBHBIN CIAl, COIAepKaHUE C TUIEPCCHUTKAMH,
BBIBO/IbI, UICTOUYHUKH HH(OpMALINU;

— 00beM mpe3eHTaIuy J0DKEeH ObITh B Tipeaenax 15-20 cnaiinos;

— JIOJDKEH COOJII0aThCs €AMHBINA CTHITH O()OPMIICHUS CIIai/I0B;

— B OJIHOM CJIaii/ie UCIOJIL30BaTh He OoJiee 3 1BETOB;

— s (hoHA U TEKCTA Cllaiiia CIeayeT BRIOMPaTh KOHTPACTHBIC 1IBETA;

— WCTOJB30BaTh KOPOTKHUE CIIOBA U MPEITIOKEHUS B TEKCTE;

— IS HAITMCAHMSI 3ar0JIOBKOB UCIIOJIB30BaTh HE MEeHee 24 pa3mepa mpudrTa;

— pacroniarath He 0oJiee 2 pUCYHKOB Ha OJTHOM CIIalIe;

— HCHOJb30BaTh 3BYKOBOE COMPOBOXKICHHE, COOTBETCTBYIOIIEE TEMATUKE IPE3CHTALINN;

— TEeKCT B claiiie J0JbKeH OBITh BBINOJNHEH 0e3 opdorpapuueckux, MYHKTYallMOHHBIX U
CTUJIUCTHYECKUX OIIHOOK;

He PeKOMEH/1yeTCsl:

— HCHOJb30BaTh CTUIIH OPOpPMIIEHUS cllaiijia, OTBJICKAIOIINI BHUMAaHUE OT IIPE3CHTALINH;

— 370ynoTpeOsTh OTBIEKAIOIUMU aHUMAIIMOHHBIMU 3 deKTamu;

— pacronarath OOJNbIIONH 00BEM TEKCTa, HATMCAHHBIA MEJIIKUM HIPU(PTOM Ha OJTHOM Claiiie;

— o(opMIIATh TEKCT B CllaiiflaX pa3IMuHBIMU CTUIISIMH.

Hmozoeasn konmponvnas paboma
1 cemecmp

Koumponvnas paboma Nel.
1.lana MaTpuia npsambix 3aTpat A. Haiitu u3mMeHneHue BEKTOpPOB:
A) xoreuHoro npoaykra AY npu JaHHOM U3MEHEHUHU BEKTOpa BATOBOTO Mpoaykra AX;
b) BanoBoro Beimycka AX rnpu HE0OX0AUMOM U3MEHEHUH BEKTOpa KOHEUHOTro npoaykra AH.

03 02)a) 200\ 0) 55
A:(OA 0,1] AX_(looj AY:(no]

2.BBIICHUTH, B KAaKOM OTHOIIEHUU JOJDKHBI OBITh HAIlMOHANBHBIE JOXOJbl TPEeX CTpaH Jyis
cOalaHCUPOBAHHOM TOPTOBJIM, €CJIH 3aJ]aHa CTPYKTYpHAsi MaTpPHUIla TOPTOBIA A

03 03 08)
A=|06 01 01

01 06 01
3.1lIBeiinas hadpuka B TeUCHHE TPEX AHEH MPOU3BOIMIIA KOCTIOMBI, TUTAIIN U KypCTKH. V3BeCTHBI 00bEMBI
BBIITYCKa MPOJYKIIMH 32 TPU JHS U JCHEKHBIE 3aTPaThl HA MPOU3BOIMCTBO 3a 3TU JTHU:

Jlenn O06beM BbITycKa MPOIYKIUU (€IMHUL) 3atpatel  (THIC.
KocTromel IImamu Kyptku yci. En)

[lepBerii 50 10 30 176

Bropoit 35 25 20 168

Tpernii 40 20 30 184

Haiitu cebecTonMOCTh €TMHUIIBI TPOTYKIINN KaXKIOTO BUIA.

4. BcraBuTh B 1IA0JIOH «YMHOMXKEHHE MaTtpul B Excel» HeO6XO,Z[I/IMLIC MAaTCMAaTUYCCKHUEC BBIPAKCHUA U
CJIOBA.

e Baeaurte Matpuipl pasmepom N X Mu M X k.

e Ompexnenute MeCTO I OJI0Ka pe3yIbTaTa yMHOXKCHUS MAaTPUI] pa3sMepoM . 3amcath B IEPBYIO
siueiiKy 0JioKa (yHKITHIO (1Mana3oH MaTpuubl A; 1Mana3oH MaTpuusl B).

e  Brimenure 610K pazmepoM .
e [lepeiiT B pe:KUM peIaKTUPOBAHUS (KJIABUIIIA );
e  Haxatp xnaBumm




Konmponvnas paooma Ne 2.

3aoaua 1. N3nepxku Y (B py0.) Ha U3TOTOBJICHUE MAPTUH JIETAJICH ONPEACIISIOTCS 10 hopMyIie
y=ax+b , rae x- oo0bem maptun. s nepBoro BapuaHTa TeXHOJIOTH4ecKoro mnporecca y=1,45x+20. s
BTOPOTr0 BapHaHTa U3BeCTHO, uTo Y=157.5 (py0) nmpu x=100(aet) b 1=45265 (py6) mpu Xx=300(zer).
[IpoBecTu oLIEHKY JBYX BapUAaHTOB TEXHOJIOTHMUYECKOTO MpOIlecca U HAallTH ce0eCTOMMOCTh MPOTYKIINU
Ju1st 000uX BapuaHTOB 1pu X=200(z1er).

3adaua 2. Toctpoiite npsimbie l1: 2x-y-1=0; l2: y=3x+2. Haiinqute yrosn Mexay npsMbIMU.

3aodaua 3. Hanuimmre KaHOHUYECKOE ypaBHEHUE NpsaAMoit PO, ypaBHEHUE MIIOCKOCTU ABP, yron
Mexay npssmoi PO u mnockoctbio ABP.

A(l; 2; 2),B(0; 4; -4), P(3; 1; 2)
3aodaua 4. IloctpoiiTe KpUBbIE:
2 2

2 2
(x—2) +(y—3)? :9;)2(5+>;:1;:9—55:1; y? =9x;r =3sing

Koumponvnan paooma Ne 3.

1. Haiitu yka3zaHHbIE IPEIEIbI.
. X?+3x-10 . . 5x3—-3x+1 .
a) lim———; 0) lim —————;
-2 X—2 x>0 243X 4+ 4X
2. Ha cymmy 10 tbICc. p. HenpepplBHO HAaYMCHSIOT NPOLEHTHI 1O cTraBke 8% ronoBbix. Omnpexnenure
HapalieHHylo cyMMy 4epes 3,5 roza.
3. s kaxkaou ykazaHHOW (PyHKIIMK HATH TOUKH pa3pbiBa U UCCIEIOBATh UX XapaKTep.

_X+2

X+5
2 cemecmp
Konmponvnaa paooma Ne 1.
1.®yHKIHS TTOTpebIeHns HeKOTOpoii cTpansl nmeeT Buy C(X)=15+0,25x+0,36x*3
CKJIOHHOCTb K MTOTPEOJICHUIO, €CITN HAlMOHAIBHBIN JOXOJ COCTaBIACT 27 JIeH. e/l

. HaitlTu npenensHyro

2.UccnenoBaTh (QyHKLUMIO  MeToAaMu AU(QPepeHIHaTIbHOr0 HCYUCICHUS W MOCTPOUTHh  Ipaduk.

X3

—.
(x+1)

3. BnumuTe HeocTaonme CUMBOJIBL U CJIOBAa B aJlTOPUTM MOCTPOEHUS rpaduka JIMHEHHOW QyHKIUU:
y=5X-2

y:

1. Co3naem TabInuKy

2. B sueliky ¢ nmepBbIM 3HaueHHEM Y BBeaeM popmyny: =5* -2, B npyryio sueiiky popMyity MOXKHO
BBeCTH aHaJIOrM4yHO (M3MeHuB D4 na D5) unu rcnonb3oBaTh MapKep aBTO3anoNHEeHUs. B utore Ml
MOJyYUM TaOJIHUKY:

A B c o
1
2

3 X y
4 - -27
5 23

93. Coznaem rpaduk.
Bri6upaem: BCTABKA — >
Haxumaem

Konmponvnas paooma Ne 2.
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1. ImeroTes crenyromue JaHHble 0 TepeMeHHbIX X 1 Y. [Ipeanonaras, 4To MeXay X U Y CyIIECTBYET
JMHEHHAs 3aBUCUMOCTbD, HAUTH SIMITUPUIECKYI0 hopMyny y=ax+b MeTomoM HauMEHBIINX KBaPaTOB
X- 1IeHa Ha TOBAp, Y — YPOBEHb MPOJIAK.
Xi 3,0 4,0 5,0 6,0 7,0
Yi 200 160 120 90 80

2. [aHa ¢pyHkuma Z = Flzv) y pee Toukn Alxg:vedy Blxy:y) 2 = xf 4 xy + 7 A(L;2), B(1,02;1,96)

Tpebyercst: 1) BBIYMCINTL 3HAYEHHE Z1 B TOYKE B; 2) BBIYUCIHTH NPUOIMKEHHOE 3HAYCHUE Z1
(GYHKIIUY B TOYKE B, UCXO/s U3 3HAYCHUS Zo PYHKIMH B TOUYKE A U 3aMCHUB MpHUpanicHne QyHKIUN TPH
nepexose OT TO4kH A K Touke B muddepeHnnanoM; 3) OIEHUTh B MPOIEHTAX OTHOCHTEIBHYIO
MOTPEIIHOCTb, MOJIYYAIOILYIOCS TPU 3aMeHe IpupaimieHus GyHKuu e€ auddepeHnnanom; 4) cOCTaBUTh
YpaBHEHHE KacCaTeNbHOM IIOCKOCTH K moBepxHocth Z = flx: v} B touke C(Xo,Y0,20); 5) JIMHEApU30BATH
JTaHHYIO (DYHKIIHIO B OKPECTHOCTH TOYKH A.

Koumponvnasn paooma Ne 3.

1.HaiiTu HeomnpeneaeHHbIE HHTETPATIBL.

2 sin x
) [[Vx——%=|dx; 6) [———dx
Jx 1+3cos x
2.0mpepenuTh 00BbEM  BBITyCKAa MPOAYKUWH 33 IEpBble ISITh 4YacoB pabOThl  MpH
npoussoautensaoctu f(t)=11,3e 4" e t — Bpems B wacax.

3. qDYHKI_[I/II/I Cl'IpOCEl u HpeIUIO)KCHI/IH HNMCHOT BU/T
dp dp
=25-2p+3%, x=15_p4+4°P
y P+t P&t

. Haiit 3aBUCHMOCTB paBHOBeCHOﬁ LCHBI OT BPCMCHHU, €CJIN B Ha4vaJbHBI MOMEHT BpCMCHU p:9

3 cemecmp
Konmponvnas paooma Ne 1.

1. B X0okkeilHOM MaTue BCTpeqaroTcs ABE KOMaHbl. B repBoii komaHae — 9 4enoBek crapiiero
BO3pacTa M 2 4eJoBeKa CPeHEero, BO BTOpoi — 4 crapiero u 7 cpeaHero. CiyyaiiHeIM 00pa3oM BeIOpaH
OJIMH 4YEJIOBEK, OH OKazajcsl cTapuiero Bo3pacta. OIpenenuTb BEPOATHOCTh TOIO, YTO OH U3 BTOPOU
KOMaH/IbI?

2. JlBa ctaHka paboTarOT HE3aBUCUMO JAPYT OT Jpyra. BeposTHOCTb TOT0, YTO NEePBbIii CTAHOK
B TEUEHHE CMEHBI BBIMAET U3 CTpos, paBHa 0,35, 11 BTOPOTO CTaHKa 3Ta BeposATHOCTH paBHa 0,1. Halitu
BEPOATHOCTH TOTO, UTO B TEYEHHE CMEHBI BBIMAET U3 CTPOS MEPBBIA UM BTOPON CTaHOK.

3. B rpynme cioprcmenoB 20 JIBIKHUKOB, 6 OETYHOB U 4 BelocUTIeINCTa. BeposITHOCTh BBITTOJTHHUTH
KBAJIM(HUKAIMOHHYIO HOpMY AJist bbkHUKa — 0,8, 1s Oeryna — 0,9, nns Benocunenucra — 0,7. Haynauy
BBIOpAHHBIN CIOPTCMEH BBIMIOJIHUI HOpMY. HaliTi BEpOSITHOCTB TOTO, UTO 3TOT CIIOPTCMEH — JIbIKHUK.

Koumponvnasa paooma Ne 2
l.ITocTpouTh ~ MHOTOYTOJILHUK  pacmpeneneHus. [locTpouTb  WHTETpalbHYIO  (DYHKIIUIO

pacnpenenenns. Haiitn  Matemarmueckoe oxmmarme M (X), mumemepcmio D(X) u  cpemmee

KBaJIpaTU4eCKOE OTKIOHEHUE o, , €CIIH 3aKOH PACHpe/eIeHNs ClyuaiiHOM BennunHbl X 3a/1aH TaOauLei:

X 1 4 5 6 8
P; 0,2 0,1 0,1 0,3 0,3




2.HenpepsiBHas ciiydaiiHas BeIMYMHA 33JaHa UHTETrpajbHON QyHKIMeH (PpyHkiuei pacnpeaenenus) F(x).
'

0 npu x<Z0,
64 7
F(x)={—x? 0<x<—,
=129 % 7P 8

1 npu X>Z

L v 8

Haiinure matemarnueckoe oxunanne M(X), nucnepcuro D(X) u cpeanee kBajipaTHieckoe
OoTKJIOHEeHHE 6(X) CITydyallHON BETMYUHBI X.

3.3agaHpl MaTeMAaTHYECKOE OXHJIAHME a M CpeHee KBaJpPaTUUYECKOE OTKJIOHEHHWE o HOPMAaJIbHO
pacrpeneneHHon ciy4aiiHoW BennurHbl X . HalTh: BepOsSTHOCTH TOro, 4to X TMPUMET 3HAYEHUE,

MpUHAIJIeKaIee UHTEPBAILY (a; B ) .
a=15,0=2, =9, p=19.
Koumponvnasa paooma Ne 3

1.13 reHepanpHOM COBOKYITHOCTH M3BJIE€UCHA BEIOOpKaA 00beMa n=>50:
x| 1]2]3]4
ni 109 [8 [ny

Haiitu N4, OTHOCHTENBHYIO YaCTOTY BapHAHTHI X=3, MOAY BapHallMOHHOTO psizia, BEIOOPOYHOE CpeaHee, CTaHIapT.

2. [IpoBeneHo mATH U3MepeHNit (03 CHCTEeMAaTHUECKUX OMIIOOK) HEKOTOPOH CITydaitHOI BemUIuHHI (B MM) 5, 6,9 , 10, 11.
Haiitn HecMemIeHHYI0 TOYEYHYIO OLICHKY MAaTeMaTH4YeCKOTO OXKHAAHHS, CMENICHHYIO H HECMEIICHHYIO OIIEHKY JUCIEPCHU.
ocTtpouts 95% noBepUTEAbHBIA HHTEPBAT 11 MATEMATUYECKOTO OXKHUIAHUS.

3.BeinucaTth CTaTUCTUYECKHUU Psiji CydaliHON BenuuuHbl X, Y.

X=0 X=1 X=2 X=3 X=4 ny
V=0 1 1 2
V=1 2 2 1 2 7
V=2 1 3 2 1 1 8
V=3 1 3 2 2 8
Ny 4 6 7 5 3 25

Breraucnure cpeiHIE BHIOOPOUHBIE, TUCTIEPCUIO U CPEHEE KBAPATUYHOE OTKIOHEHHE X U Y IO JJaHHBIM

TaOJIAIIBI.

3. CoctaBUTh ypaBHEHUE NPsMOH perpeccun Y Ha X MO JaHHBIM TaOIMIIbL: yo—y=r oy (X—X)
=r, L (x-

X



[Tpunoxenus 7

B kaxxgoM cemecTpe CTYIEHTY NpEeAaraerTcsl BBIIOJHUTh TPU BHJA MHCBMEHHBIX pPadoOT —
pa3paboTaTh KpOCCBOP/, TECTOBOE 33JaHHUE HA YCTAHOBJICHHE COOTBETCTBUS M CTPYKTYPHO-JIOTUYECKYIO
cxemy . Kaxaplil 13 TyX pasjies B ceMecTpe A0JKEH ObITh pesicTaBlieH oHOU paboToil. IIpu 3Tom kaxkast
U3 TpeX padoT JAOJKHA OXBATHIBATH MaTEpHUal OJHOM TEMBI BRIOPAHHOTO pa3Jiena.

Bo3morxkHO Hanucanue pedeparos.

TemaTuka nucbMeHHBIX 3aaHuii 32 1 cemecTp

Pasznea 1. Jluneitnas anreopa.

1. Buasl matpul.
2. JleiicTBus HAJ MaTpUIIAMHU
3. Omnpenenurenu (BUIbI, BEIYUCICHHE)
4. CBoiiCTBa ONpeaenuTeNen
5. Cucrembl IMHEHHBIX AITeOpandecKux ypaBHEHUH ( OCHOBHBIC TOHATHS, BHIBI)
6. Mertoabl peleHus CUCTEM JIMHEHHBIX alnredpanyeckux ypaBHEHUN
7. Tlpunoxenust CJIAY B 5KOHOMUKE.
8. Bektopa B nuHeiiHOM mpocTpaHcTBe R® ( reomeTpuueckoe H3006paskeHHe, OMEpalHd Hajl

BEKTOPAMH).

9. Onepanun Haj BEKTOpaMH B KOOpIUHATAaX.

10. IlpunoxxeHuss HEMMHEHHBIX ONEPALUNA HaJl BEKTOPaMH.
11. BekTopHble MpOCTpaHCTBA, Oa3UC U Pa3MEPHOCTb JMHEHHOTO IPOCTPAHCTBA,

12. JIuneiinple onepaTopsl, COOCTBEHHBIE YHCIIA U COOCTBEHHBIE BEKTOPHI MaTPHUIIBL.

13. IIpnnoxeHuss MaTpUYHOIO aHAJIN3a B SKOHOMUKE.

14. [IpuMeHeHre MPUKIIAAHBIX TPOTPAMM TPHU PEIICHUH 3a/1a4 TMHEHHON anreOphl.

Paznen 2. AHajqnTHYeCKAsi TeOMETPUS

1. Merox KoOpAMHAT HA TUIOCKOCTHU U IPOCTPAHCTBE

2. Ilpsimas Ha mI0CKOCTHU (YpaBHEHUs NMPSIMOM, B3aUMHOE PacIlOIOKEHUE MPSIMbIX).

3. TImockocth (ypaBHEHUS TIOCKOCTH, B3aUMHOE PACTIOJIOKEHHE TUNIOCKOCTEH).

4. TlpsimMasg W TUIOCKOCTh B MPOCTPAaHCTBE (YpaBHEHUS NPsAMONW B MPOCTPAHCTBE, B3aMMHOE

pacrosoKeHue NPSIMbIX, IPSIMOM U IIIOCKOCTH).

5. KpuBbie BTOporo nopsijaka.

6.3ameuaTesbHbIE KPUBBIE.
7.110BepXHOCTH BTOPOT'O MOpsAIKA
8.ITpunosxenus noBepxHocTeH 2 mopsAIKa.
9. Ilpuiio>xeHHs KpUBBIX BTOPOTO MOPSAIKA.
10. IlpuMeHenne NpuKIaaHbIX IPOTPaMM JUIsl PELIEHUS 3a/1a4 aHATUTHYECKON reOMETpUU

Pa3nes 3. BBenenne B MaTeMaTH4YeCKH aHATN3

1. MHOXecTBa 1 onepanuy HaJl HUMH

2. OyHKIMH U UX CBOWCTBA

3. IIpenensl U X BBIYUCIICHUE.

4. IlpenenbHbIil aHAJIA3 B 9KOHOMUKE.

5. HenpepbIBHOCTD M TOUKH pa3pbiBa

6. IIpuMeHeHne TPUKIIaJHBIX IPOTPaMM Ul PELIEHMS 3a/1a4 MaTEMaTUYECKOr0 aHaIN3a.

TemaTnka nucbMEHHBIX 33/1aHUII 32 2 ceMecTp
Paszpnen 1. luppepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOM

[TpousBoaHas GyHKIIMM OAHON TIEpEMEHHOM

Juddepennunan u ero reoMeTpUIECKUN CMBICI.

OcHoBHBIE TeopeMbl U] hepeHITNaTEHOTO UCUHCIICHHUS.

®opmyna Teitopa u MaxknopeHa

[TpunoskeHns MPOU3BOJHBIX B SKOHOMHUKE.

[TpuMeHeHNe MPUKIATHBIX IPOrpamMM ISl pelieHus 3a1a4 JuQQepeHInaTbHOTO UCUUCICHUS
GYHKIMA OTHOM TIEPEMEHHOM.

Paznen 2. ludgdepenunanbHoe ncuucjaeHne PyHKIMH HECKOJIBKUX NepeMeHHbIX

ok wdE



1. dyHKIMS HECKOIBKHUX MEPEMEHHBIX ( ONpeiesIeHue, CIIoCO0b! 3a/laHus, JIMHUU U TOBEPXHOCTH
YPOBHS1).

2. YacTHble TPOU3BOJHBIE U UX BBIYHUCIICHUE.
3.Ionusrit muddepermmar.

4. OKcTpeMyMbl QYHKITUHA HECKOJBKUX IMEPEMEHHBIX.
5. IlpousBogHas mo HanpaBiueHUo U auddepeHman
6. [Ipunoxxenus PyHKITUN HECKOIBKUX TIEPEMEHHBIX.

7. IlpuMeHeHHe MPHUKIAAHBIX MIPOrpaMM JJIsl pelieHus 3a1ad 1udGepeHnaabHOr0 HCYUCICHUS
(GyHKIUI HECKOJIBKUX MEPEMEHHBIX.
Pa3nes 3. UnTerpasibHoe HCYHMCICHHE

N~ wNE

ITepBooOpazHas 1 HeonpeIeIeHHbIN HHTErpall

OnpeneneHHbI UHTErpal.

[TpunoxeHus onpeneeHHOr0 HHTErpaa.

Juddepenumanpapie ypaBHEHHs (OHATHE, KJIacCU(UKALUSA, METO/IbI PEIICHNU)

[Tpunoxenus auddepeHnnanbHbIX ypaBHEHUH.

YHucnoBblie psabI.

CreneHHbIe psibI.

[IpuMeHeHne TPHUKITATHBIX IPOrPaMM JUIS PEIICHHS 33]]a4 MaTeMaTHYECKOTO aHATTN3a.
TemaTuka NMUCbMEHHBIX 3alaHUM 3a 3 cemecTp

Pazjnen 1. «1eMeHTBI JMCKPETHOI MaTeMATUKI»
1. Dy1leMeHTBI TEOpUU MHOXKECTB.
2. DIIeMEeHTHI TEOpUH TpadoB.
3. Onrumu3zanus Ha rpadax.
4. DneMeHThl KOMOMHATOPHOI'O aHAJIU3a
Pa3znen 2. Teopusi BeposSITHOCTEIH.

NoabkowhE

el AN

Cnyuaiinvle coovimus
VcTopus BO3HUKHOBEHUS TEOPUU BEPOSITHOCTEH
CrnyuaiiHble cCOOBITHS U UX KJIacCU(UKALIUSL.
Omnepanuu Haj CIIy4aifHBIMU COOBITUSAMU
Knaccuueckoe ornpeneneHne BEpOsITHOCTH .
Teopemsl CIOXKEHNSI U YMHOKEHUS BEPOSTHOCTEH.
®opmyna noaHoU BepoaTHOCTH U (opmyia baiieca.
Cxema NOBTOPHBIX UCIIBITAHU.
Cnyuaitnvie eenuuunbl
JluckpeTHas ciydaiiHasi BEJIMUMHA U CIIOCOOBI ee 3aJaHHs
HenpeppiBHas cnyuaiinas BeIMUMHA U CIIOCOOBI €€ 3aJaHHUs.
Psin u ¢pyHKIMA pacnpeneneHust BepoITHOCTEN.
OCHOBHbBIE YHCIIOBBIE XApAaKTEPUCTUKHU CIIy4allHbIX BEIMYMH (MaTeMaTUYEeCKOE OXKHJIaHUE,
JCTIepCHs)
JlononHUTEbHBIE YUCTIOBBIE XaPAKTEPUCTUKH CITYyYailHBIX BEJIMYMH CIy4YalHBIX BEIUYUH.
OcHOBHBIE 3aKOHBI pacpeesIeHUs] JUCKPETHBIX CIIy4alHbIX BETUYHH
OcHOBHBIE 3aKOHBI pacrpeiesieHUs] HEMPEPBIBHBIX CIYYalHbIX BETUYHH.
3aKOHBI pacHpeIeeHNs] IBYMEPHOU ClIy4yaiiHOW BETMYHUHBI
YucnoBble XapaKTEPUCTUKH CUCTEMBI ABYX CIy4alHbIX BETHUYHH.

. 3aKOoH OOJIBIINX YHCE.

. CriyqaifHple TIPOIIeCChl M UX KiacCh(uKaIus.

. lletn MapkoBa

. IloToku ciy4aiiHbIX BETUYMH U UX KJIaCCU(PUKALUS.
. CmyuaiiHble IpoLecChl

Paszngen 3. MaremaTuueckasl CTATUCTHKA

ook owndE

['enepanbHas COBOKYIHOCTb U BBIOOPKa
Cratuctudeckoe OLICHUBaHNUE.

Knaccugukarus cTaTHCTUYECKUX METOJIOB
ITpoBepka CTaTHCTUYECKUX THUIIOTE3
KoppensiroHHO-perpecCUOHHBIN aHaIN3.
Maremarnueckast CTaTUCTHKA U €€ POJIb B DKOHOMHKE



TpeGoBaHNs K BHINOJHEHUIO 32/IaHUSI HA COCTABJIEHHE KPOCCBOP/AA

[Ipu cocTtaBieHnH KPOCCBOPIOB HEOOXOIMMO MPUIEPKUBATHCS TPUHIIMIIOB HATJISIAHOCTH U
JOCTYITHOCTH:

- He momyckaercs Hannuue "miamniek" (He3amoJIHEHHBIX KJIETOK) B CETKE KPOCCBOP/IA;

- He momyckatorcs cinydaiiHple O0yKBOCOYETaHUS M MEPECCUCHUS;

- 3arajjaHHbI€ CJIOBA JOJKHBI OBITh HMEHAMHU CYILIECTBUTEIbHBIMU B UMEHUTEIILHOM MaJIEKe
€MHCTBEHHOI'0 YHCJIa;

- He nomyckarotcs abopeBuarypsl (JIIIY u 1.1.), cokpatenus (aeTaom u ap.);

- He pexomenryercst 00JbII0€ KOJTMYECTBO ABYXOYKBEHHBIX CIIOB.

TpebdoBanus kK 0()OpMIIEHNIO KPOCCBOPAA:

- Ha kaxxnom nucte qomkHa ObITh (DaMUITHS aBTOPA, a TAKXKE Ha3BaHUE JTAHHOTO KPOCCBOP/IA 110
BBIOpPAHHON TEMeE.

- PucyHOK KpoccBOp/Ia HODKEH OBITh YETKUM;

- CeTKH BceX KPOCCBOPAOB JOJKHBI ObITh BBIIOJIHEHBI B IBYX AK3eMILIspax:

1-# 3K3. — TOJBKO C U(pPaMU TTO3UIIHIA.

2-1i DK3. — C 3aM0JIHEHHBIMH CJIOBAMH;

OTBeTHI IpeIHa3HAYCHBI JUIsl IPOBEPKH MPABHIIBHOCTHU PEIICHUsI KPOCCBOpAa

Ogopmnenue omeemos Ha KpOcceopovl:

- JUTIs TAMOBBIX KPOCCBOPAOB U YaHBOPJIOB: HA OTJEIbHOM JIUCTE;

- J1nst ckaHIMHABCKUX KPOCCBOPJIOB: TOJBKO 3allOJIHEHHAS CETKA;

TpeOoBaHus K BBHINOJHECHUIO 321aHHS HA BOCCTAHOBJICHHE COOTBETCTBHSA

K 3amaHuMsaM [MaHHOrO THUIA OTHOCATCS 3aJaHMs HAa BOCCTAaHOBJICHHE COOTBETCTBUS MEXIY
3JIEMEHTaMU JIBYX CIIUCKOB, Mopsjaka psaa. COCTOUT U3 IBYX TPYII 3JIEMEHTOB U YeTKOH (OPMYIUPOBKU
KPUTEPHs BBIOOPA COOTBETCTBHS MEXKy HUMHU.
1.CooTBeTcTBHE YCTaHABIMBAETCA 10 NpUHUUNY 1:1 (0OQHOMY 3JIEMEHTY MEpBOM IPYMIbI COOTBETCTBYET
TOJIBKO OJIMH DJIEMEHT BTOpOW rpynmbl) uiau 1:M (ogHOMY 371€MEHTY NEpBOM IPYMIbI COOTBETCTBYET M
3JIEMEHTOB BTOPOH TPYIIIBI).
2.BHYTpH Ka)kJ10¥ TPyl 3JIEMEHTHI JTOJIKHBI OBITH OJTHOPOAHBIMH.
3.KonnuecTBo 251eMEHTOB BO BTOPOi1 I'PYIIIIE TOJIKHO MPEBBIIIATH KOJUYECTBO MIEMEHTOB IEPBON IPYIIIBL,
HO He Oosee ueM B 1,5 paza. MakcuManabHO JOMyCTMMOE KOJMYECTBO 3JEMEHTOB BO BTOPOW IpymIme He
1oJpKHO npeBbimaTh 10. KomuuecTBo 351eMeHTOB B IEpBOM TpyIIE JOKHO ObITh HE MEHEe YEThIpeX.
4.ConepxaHue BOIPOCOB JTOJKHO OBITh OPUEHTUPOBAHO HA MOIYYEHHE OT TECTUPYEMOrO OJIHO3HAYHOI'O
3aKJIFOUEHUS.
5.0OCcHOBHBIE TEPMUHBI TECTOBOTO 3a/1aHUs JOJHKHBI ObITh SIBHO U SICHO OMPEEIICHBI.
6.TecToBble 3a7aHUs JOJDKHBI OBITH MpParMaTHYeCKH KOPPEKTHBIMH M pacCUMTaHbl Ha OLEHKY YpPOBHS
y4eOHBIX JOCTH)KEHUH MO BHIOpaHHOMU TEME.
7.TecToBble 3a/1aHUs TOJKHBI (POPMYJIUPOBATHCS B BUJIE CBEPHYTHIX KPATKUX CYXKJICHHH.
8.B comepxaHMM TECTOBOTO 3aJaHUsl OMNPENCISIIONMNA TPU3HAK JIOJDKEH OBITh HEOOXOJAMMBIM U
JOCTATOYHBIM.
9.Hanuuune apryMeHTHPOBAHHOTO BHIOOpA OTBETOB K 3aJIaHUSIM Ha YCTAHOBJIEHUE COOTBETCTBHUS.

TpebdoBanusi K 0)OpMIIEHUIO 32JaHMSI HA BOCCTAHOBJIEHHE COOTBETCTBUSA

1.Ha nucre nomkHa ObITh haMUIIHSI aBTOPA, a TAK)KE HA3BAHKE 3a/IaHUs TI0 BEIOpAHHOM TeMe.
2. @opma npeAcTaBICHUS 3aJaHUN Ha BOCCTAHOBJIEHUE COOTBETCTBUS:

WNuctpykuus: CooTHecUTe HaMmMcaHHOe B cTonbuax 1 u 2.

Bomnpoc:
BapuanTsl oTBeTa:
Cronberr 1 Cronber 2
A 1
B 2
C 3
D 4
5
6




OtBer: A.3. B.2. C.5. D.1,4,6
3.ITpu KOHCTPYHPOBAHUH TECTOBBIX CUTYAIIM MOXKHO MPUMEHSTh Pa3In4yHble (OPMBI UX MPEICTABICHUS
( pucyHKH, TpaQUKH, CXEMBI) C TIETHI0 PAITMOHAIIBHOTO MPEABIBICHUS COIEPKaHUSI yueOHOTO MaTepHaa.
OO0mme TpedoBaHMsA K O(POPMIUICHHIO 3a/IaHUSl K COCTABJICHHI0 CTPYKTYPHO-JOTHYECKHX CXeM
(CJIC) m cpaBHMTEIBLHBIX TA0JIMI
1.Pabora momxHa ObITH TpeicTaBieHa Ha Oymare ¢opmara A4 B meyaTHOM (KOMIIBIOTEPHOM) HITH
PYKOIIMCHOM BapHaHTe.
2. Cxema (Tabnuia) 10JKHA OBITH TOCTATOYHO MTPOCTOM, JAKOHUYHOM U IIOMEIaThCs Ha OHOM CTpaHHIIE.
3.ABTOdUTYpPBI JOKHBI OBITH ICTETUYECKU NMPaBHILHO O(OpMIIEHBI (BU, pa3Mep, LIBET, PACIIOIOKEHHE
Ha JIUCTE).
3. Cxema (Tabnuna) AoJKHA OBITh HAIVIAJHOM, U1 YEro MOXHO HMCIIOJIb30BaTh CUMBOJIBI, Ipaduyueckuii
MaTepuall, LIBETOBbIE OTTEHKHU.
TpeOoBaHMsl K BHINOJHEHUIO 3aJaHHUS HA COCTABJIEHHE CTPYKTYpPHO-JI0orudeckux cxem (CJIC)
1.CtpykTypHO-10THYecKast cxema (Talnuia) T0JKHA COJlepKaTh KIIIOYeBbIe OHATHS, (Ppa3bl, HopMyIIbl,
WUTIOCTPALMM, DPACIOJOXKEHHbIE B OMNPEAEICHHOM JIOTMYECKOM IOCIe0BaTeIbHOCTH, MO3BOJISAIOIIEH
IIPEICTaBUTh U3y4aeMblii 0OBEKT 110 BEIOPAaHHOM TEME B LIEJIOCTHOM BH/IE.
2. B xadyecTBe 3JI€MEHTOB CXEMbI JIOJDKHBI OBbITh BBIJIEJICHBI OCHOBHBIE U IOCTaTOYHbBIE MOHATHS IO TEME.
3. DneMeHTHl cxeMbl (MOHATHUS) JOJDKHBI OBITH PACIIONOKEHBI TaK, 4TOOBI ObUIA SICHA UX HepapXus
(HammpuMep, POAOBBIE M BHUJIOBBIC TMOHATHs, OOIIME M KOHKPETHbIE - B IIEHTpe, Ha nepudepuu -
BCIIOMOTaTEIIbHbIE).
3. DneMeHTaMH CXeMbl MOTYT OBITh:
— UH(POPMAIIMOHHBIE OJI0KH, COETUMHEHHbIE CTPEIKAMU WJIM BBIHOCKAMU, TEKCTOBBIMU CBSI3KaMHU;
— CTOJNOIBI U CTPOKHU, Ha MEPECEYCHUH KOTOPBIX B SUYEHKE CKOHLEHTPUPOBaHA WH(pOpMAILUs, CTPOKH U
CTOJIOIBI 0053aTENIbHO UMEIOT HAa3BaHUS (XapaKTEPUCTHKH).
TpeGoBaHNs K BHINOJTHEHUIO 32/IaHHUA HA COCTABJIEHUE CPABHUTEIbHBIX TA0 UL
1. Pa3penuTh TEKCT BHIOPAHHOM TEMbI Ha OCHOBHBIE CMBICIIOBBIE YaCTH,
B neBoit uwactu Tabauupl chopMyIMpOBaTh  Ha3BaHMS IYHKTOB, B IPaBYyI 4YacTh TaOIULIBI
BIUcaTh  MHGOPMAIUIO, KOTOpas pacKpbIBAeT MMyHKTHI JIEBOW YacTH.
2.B Tabnuiy BHOCHTH HanOoJiee CyIIECTBEHHBIE MTOJ0KEHHSI M3y4aeMoro MaTepHaa, nociae10BaTeabHo
U KpaTKo M3Jiarasi UX CyTh CBOMMHM CJIOBAMHU WJIM B BUJIE ITUTAT.
3 Briroyats B Ta0/IMIly HE TOJIBKO OCHOBHBIE ITOJIOKEHHS], HO 1 OOOCHOBBIBAIOIINE X BBIBOJIBI,
KOHKpeTHbIE (PaKThI U IpUMEpPHI (0€3 OIPOOHOTO OMUCAHMUS).
TEMAMBI ona pegpepamos
1 cemectp
9. IIpumeHeHHE METOAOB JIMHEHHOMN anreOphl B YKOHOMHUKE.
10. PemeHue 3KOHOMUYECKHX 33]1a4 METOIaMH JIMHCHHOH alreOphl.
11. JIuueitnas OanaHcoBast MOAENb.
12. Pemrenue OanaHCOBBIX YPaBHEHUH C MMOMOIIBIO 00PaTHOM MaTPHIIHI.
13. 3apoxneHue, CTaHOBJICHUE U Pa3BUTHE JIMHEHHOMN anreopsl.
14. Vcnonp3oBaHuE MaTPUI] B SKOHOMUKE.
15. JlonmonHHUTENbHBIE METOBI pacueTa ONpeAeTuTeNeH BEICIINX HOPSIIKOB.
16. IMpumenenne Ms Excel npu peniennn 3a1aq THHEHHON anreOpbl
9. Ilpumenenue Ms Excel nmpu pemennu 3a1a4 aHaIUTHYECKOI T€OMETpUH.
10. JInHeliHBIE M HEIMHEMHBIE 3aBUCUMOCTH B DKOHOMHUKE.
11. IlpuMeHeHue METOAOB AHAIMTUYECKOM TIE€OMETPUM K MCCIEAOBAHUIO MPHUKJIAJHBIX 3a7ad B
SKOHOMMYECKOI 00acTu.
2 cemecTp



10.

UccnenoBanue nuHaMuKH cpeacTBamMu AuddepeHInaaIbHOTO UCUYHCIICHHUS.

11. HccnenoBanue GpyHKIUHN cpeacTBaMu AU(PpepeHINaTbHOTO HCUUCICHUS.
12. Amnanm3 3a71a4 ¢ UCTIOJIB30BaHUEM IpadUueCcKOro METOIa.
13. PemeHne 5KOHOMHUYECKUX 33124 C IIOMOIIBIO POU3BOTHOM.
14. Casa3p MaTeMaTHYECKOIO aHATU3a W MH(POPMATUKH.
15. ®ynkuuu crpoca u NpeayIoKeHus. DnacTuuHoCThb. [Ipumepsl 3a1a4.
16. TlpenenwHbiil ananu3. OyHKIMSA TOTPEOICHHS U cOSPEKCHUSI.
17. IlpenenbHbld aHanu3. 3ala4d 0 MAaKCUMHU3aLUU 10X0Ja U MUHUMU3ALIUN U3JEPIKEK.
18. TlpousBomHas B MpUOIMKCHHBIX BEIYMCICHHSIX.
11. HccnenoBanue qUHAMMKU CPEICTBAMH MHTEIPAIbHOIO UCUUCICHUS.
12.  IlpakTuueckoe NpuMEHEHHE UHTErPaIbHOTO UCYUCICHUSI.
13. IIpakTHueckoe NpuMEHEHUE psI0B.
14.  IlpunoxxeHue onpeaeaeHHOro UHTErpaa.
15. ®yHKUMM HECKOJIBKMX [IEPEMEHHBIX B 9KOHOMUKE.
16. Anmapar qudpepeHIraIbHBIX YpaBHEHUN MTEPBOTO MOPSIIKa.
17. PemieHne 5KOHOMHUYECKHUX 3a/1a4 C IOMOIIBIO ONPEEIIEHHOr0 UHTErpaia.
18. Pemienne 3KOHOMHUYECKHUX 3a/1a4 ¢ MOMOIIbIO HEOMIPEAETEHHOTO HHTETpaIa.
19. Pemenne >KOHOMUYECKHX 3a/1a4 C TIOMOIIBIO IBOWHOTO HHTErpaa.
20. Hcnonp3oBaHWE MHTETPAJIOB B 9KOHOMHUYECKHX pacueTax. [IpumMepsl 3a1au.
21. llpumenenune Ms Excel npu perniennn 3a1a4 MaTeMaTHIECKOTO aHAIH3A.
3 cemecTp
4 HcTopus pa3BuTHS MaTeMaTU4eckoil CTaTUCTUKU. bruoMerpus.
5 [TIpumenenue cxemsl bepHyuiun.
6.  3axoHbI pacmpeneieHus TUCKPETHON CIIy4aiiHON BEIMYMHBI B 9KOHOMUKE.
4. 3aKOHBI paclpeAesICHHs] HEMPEPHIBHON CIIy4aiiHOW BEJIMYUHBI B 9KOHOMHUKE.
5. BeposiTHOCTHBIIM CMBICI MaTeMaTHYeCKOro oxkuaaHus. CBoiCTBa MaTEMaTHUECKOTO OKUJaHHSI.
6 BnusiHue MTHTEHCHBHOCTH peKJIaMbl Ha BBIOOP YETIOBEKOM MPOIYKIUH.
7 CraTHcTHYeCKHEe METO/Ibl aHAJIN3a CE30HHBIX KOJI€OaHUH B Pa3BUTHUN COLIMAIbHO-9KOHOMHUYECKUX
SIBJICHUM.
8. CBs13b 4acTOTBI U BEPOSTHOCTH.
9. Harnsnnoe npencrapnenue faHHbIX. TaOnuiibl, TuarpaMMBl.
10.  IIpuMeHeHHE TMHENHOCTH OKUIAHMS U JUCIIEPCUH B cxeMe bepHymn.
11.  Teopwus BEpOATHOCTEN B UIPAX.
12.  Teopus BeposTHOCTEH U MHPOpPMATHKA.

TpeOoBanus k BbINOJIHEHHIO pedeparta
1. Hesn u 3agaum pedepara.

UEJZbiO pa6OTBI ABJIACTCA O606H.I€HI/Ie U cucTeMaTru3anusl TCOPECTUUCCKOro Marcepualia B paMKax

UCCIeTyeMON POOIEMBI.

B nporiecce BeImonHEHHs pabOThI peLIatoTCs CIEAYIONNe 3a0ayu.
1. ®opmupoBanue HHGOPMAITUOHHOM Oa3bl:
® aHAJIM3 TOYEK 3PEHUH 3apyOeKHBIX H OTEUECTBEHHBIX;

® KOHCHEKTUpPOBaHWE U pedepupoBaHHE TEPBOMCTOYHUKOB B Ka4deCTBE Oasbl IS CpPAaBHECHMS,

IMPOTUBOIIOCTABJICHUA, 0606H_ICHI/I}I;

e aHaau3 M 00OCHOBAHHUE CTCIICHU HN3YUCHHOCTHU Hccne,uyeMoﬁ HpOGJ’ICMLI;

® [0JIrOTOBKA OMOIMOrpaguuecKoro CucKa NCCIIeA0BaHUS.
2. ®opMyIUpPOBKA aKTyaIbHOCTH TEMBI:
® OTpa)k€HHE CTENEeHU BaXKHOCTHU HCCIeyeMOi MPpoOIeMbl;

® BLIABJIICHHUC COOTBCTCTBUSA 3aa4aM TCOPUH U IPAKTHUKHU, pCIIACMBIM B HACTOAIIICC BPCMSI;

e OIpeeeHrne MeCTa BHIOPAaHHOM JUIsl HCCIIEA0BAHUS TPOOIIEMBI.
3. ®opMynMpoOBKa IENH U 3a71a49 pabOThI:

® U3JI0)KEHHUE TOTO, KAKOW KOHEYHBIH pe3ylbTaT MPEIoJiaraeTcs MOJy4YUTh MPHU MPOBEICHUU

TCOPCTUUCCKOT'O UCCIICAOBAHUSA,

e yeTKas (OPMYIMPOBKA IIENIU U pa3/ieJICHHEe MMPoliecca e JOCTHIKEHUS Ha ITaIlbl;
® BBISIBIICHHE OCOOCHHOCTEH pelIeHus 3a1a4 (3adayu - 3TO T€ ACUCTBH, KOTOPbIe HEOOXOAMMO



MPEANPUHSATH ISl TOCTHXKEHUS TIOCTAaBJICHHON B paboTe 1eNH).

B pesynbraTe HamucaHus peghepama CTyIEHT U3ydaeT U aHATU3UPYET HHPOPMAITMOHHYIO 0a3y C
LEIbI0 YCTAHOBIIEHUSI TEOPETUUECKUX 3aBUCUMOCTEH, (HOpMyIHUpyeT MOHITHHHBIN amnmapaT, Onpeaeser
aKTyallbHOCTb, I1eJIb U 33JIa4H PabOTHI.

2. CTpykrypa pedepara

O0s13aTeBHBIME COCTABIISIOIIUME 3JIEMEHTaMHU peghepama SBISIFOTCS:

— TUTYJIbHBIN JIUCT;

— COJEpIKaHHUE;

— BBEJCHUE;

— pasznen 1 (o030p nuTeparypsl);

— paszgen 2 (omucaHue NMPUMEHSEMBIX METOJOB, MHCTPYMEHTOB, METOJIMK, MPOLEAYp B paMKax
TEMBbI UCCJICIOBAHMUS);

— pazmen 3 (aHAMM3 TMPUMEPOB POCCHUUCKOTO M 3apyOEKHOTO OIBITAa, OTPAKAOIIMX TEMY

HCCIICIOBAHMS ).
—  3aKJIIOYCHHC;
— OubOnmorpaguvecKuii CIMCcoK;
—  TIPUTIOKEHUS.
ConepixaHue BKIIIOYAET pa3BepHYTHIN MepeueHb BceX dacTel pedepara, CIeayrolux 3a caMuM
COJIep’)KaHUEM — BBEJCHHE, HAWMMCHOBAHUS PAa3/elioB, 3aKIIOYCHHE, OWOJIMOTPAPUUCCKHI CITHCOK,

npuiiokenus. Copep:kaHne BHIHOCUTCS HA OTACIBbHYIO CTPAHUILY.

BBenenue 10JKHO cozepkaTb 00OCHOBAHME, apTyMEHTALMIO U aKTyaJbHOCTh TEMBbI, CTEIIEHb €€
pa3paboTaHHOCTH B TEOPUU U HA MPAKTHKE, LENb U 3a7a4u paboTel. O0OBEM BBENIEHUS COCTABISIET OJIHY-
nBe ctpanuip! Teketa (10 % ot obmiero o0bema paboThl), BBEACHNE HE TOJDKHO CONEPIKATh MILTIOCTPALIHIA.
[Ipu pabote Han pedepaTom BBeeHHE HEOOXOIUMO MUCATh B MOCIEIHIOK OYepPeb.

OcHoBHasi 4yacTh PpadoOThI, pa3felieHHas Ha pa3Jesbl, PACIOJIOKEHHbIE U IOMMEHOBAaHHbBIE
COIJIACHO IUIaHY, apryMEHTUPOBAHO U JIOTUYHO PAaCKpPhIBaeT H30pPaHHYI0 TEMY B COOTBETCTBHH C
MOCTaBJIEHHOM 11e1b10. OCHOBHAs 4acTh paOOTHI JOJKHA COJEPKATh B 005A3aTE€ILHOM MOPSJIKE:

o 0030p JUTEpaTypbl MO 3asBICHHOM NpoOiieMe W aHaIW3 NpPOOJEMAaTHUKH M TOYEK 3pEHUil 1o
BbIOpaHHOW Teme (He MeHee 10 HCTOYHMKOB, BKJIIOYas MoHoOrpaduu, ydeOHBIE MOcoOus,
MEePUOIUYECKUE M3J]aHUs, a TAaKKe HE MEHee 5 MCTOYHMKOB He no3aHee 2014 roma BbITyCKa).
CTyneHT AOIDKEH HU3J0XKHUTh Pe3ylbTaThl CBOGH CAMOCTOSTEIbHON paboThI ¢ JUTEpaTypoil mo
BbIOpaHHOU TeMe B hopme pedepupoBanus. Peghepuposanue npeononazaem ananus iumepamypbl
no npooneme, m.e. CUCMEMAMUSUPOBAHHOE U3NIONCEHUE YYIHCUX ONYOIUKOBAHHBIX MHEHUL C
VKa3aHuem Ha nepeoucmovHuK u 8 0043amenbHoM nopsaoke ¢ cOOCMBEHHOU OYEHKOU U3NOHCEHHO2O0;

o ONMCAaHME CYHIECTBYIOIIMX B TEOPUM M MNPAKTUKE METOJOB M HMHCTPYMEHTOB [UIsl pEIICHUS
paccMaTpuBaeMoi po0IeMbl, 0COOEHHOCTH MPUMEHEHHS X Ha MPaKTHKE.

B 3akiroyeHun kpaTko GOpMYIHPYIOTCS OCHOBHBIE PE3yJbTaThl pabOTHI IO BCEM €€ pa3jieaM.
3akIIoYeHHne He JOHKHO MPEBbINAaTh 1-2 cTpaHHIIbl MAIIMHOMMCHOTO TEKCTA.

bubéanorpadguyeckuii cnmMcoKk BKIIOYAaeT BCe MH(POPMAIMOHHBIE HWCTOYHUKH, KOTOpbIE OBLIH
WCIOJIb30BaHbl MPH HANMCaHUM pedepara, B TOM YHCIE DJIEKTPOHHbIE. VICTOUYHHMKHM pacroiararoTcs B
crucke B alipaBUTHOM TOpSAKE: CHayaida JAIOTCS POCCUICKHME MCTOYHUKHU, a 3aTeM (IIPU HaJU4UU) —
MHOCTpaHHble. Bce MHOCTpaHHBIE HCTOYHUKM MPEACTABIAIOTCA Ha SA3bIKE M3AaHMs. [ Kaxkaoro
WCTOYHHMKA YyKa3bIBAIOTCS: (paMUJIMSl M WHUIMAIBI aBTOpa (aBTOPOB), Ha3BaHUE, MECTO, TOJ U O0BEM
n3nanusa. CHHUCOK JOJKEH colepKaTh He MeHee 10 NCTOYHMKOB.

IIpuioxenusas k pabore coaepKaT [IOMOJHUTENbHYIO, BCIOMOIAaTEIbHYIO U YTOYHSIOIIYIO
uHpopMannoo. ITO MOTYT OBITh JOKYMEHTBI, TaOJIMIBI ¢ OOMIMPHBIM CTATHCTUYECKUM MAaTepHajoM,
CIIUCKHU, cxeMbl U T.4. Kaxnoe npuiokeHue JOKHO MMETh CBOM MOPSAKOBBIM HOMEp W Ha3BaHue. B
pedepare 00s3aTENbHO TOIHKHBI OBITH CJIEIaHbl CCHUIKH HA MPUIIOKEHUS.

3. O0bem u opopMieHne pedepara

O6muii 06vem pedepata 15-20 crpanur (6e3 mpunoxkenuit) (Microsoft Word, mpudt Times New
Roman, pasmep 14, untepBan «omuHapHblii»). Odopmienue pedepaTa MOHKHO COOTBETCTBOBATH
MPUHATHIM Ha (PaKyIbTETe METOJUUYECKUM yKa3aHHUSIM 110 0pOPMIICHHIO MUCbMEHHBIX paboT. B pedepate
JOJDKHBI OBITh CCBIIKH Ha JTUTEpaTypy (Hanmpumep, [2, ¢.14] wmm [2]). JlomyckaroTcst TOTBKO MOACTPOYHbBIC
CHOCKU (BbIHECEHHBIE U3 TEKCTA BHU3 CTPAHUIIBI).




[Tpunoxenue 8
[IpakTrueckue 3agaHus
1 CEMECTP
IMPAKTHYECKOE 3AJJAHUE Nel. JMHEMHAS AJITEBPA
3anaua 1. Mojenp MexxoTpaciieBoro 0ajgaHca.

B tabmuue 1 mpuBeaeHb! K03 PUIMEHTHI MPSMBIX 3aTpaT U KOHEYHAs TPOIYKIIHS OTpaciei Ha
IJIAHOBBIN mepuo, yci. Eu.

 Tabnuya 1
Ompacno Ilompebdnenue Koneunuwiii
Ipomviunennocms | Cenvckoe npooyKm
X034UCMBO
Ilpouseoocmeo | Ilpomviunennocms a b t
Cenvckoe c d
XO3UCMB0

Haiitu:

A)naHoBBIE 00bEMBI BAJIOBOM ITPOIYKIIMU OTpaciield, MEKOTPACIEBbIC MOCTABKH, YUCTYIO MPUOBLIH
OTpaCIIeii;

B)HeoOxoanmblii 00beM BaJIOBOTO BBIITYCKA KKON OTPACIIH, €CIIH KOHEYHOE MOTPEOICHNE TPOAYKIHN
CEIbCKOT0 X03siCcTBa yBenu4autes Ha K%, a mpoMbinuieHHOCTH Ha 1%,
JlaHHBIE 110 BapuaHTaM MIPEACTaBICHBI B Ta0nuUIE 2.

 Tabnuya 2

BapwuanT | a b c d t f k |

0 0,4 0,25 0,5 0,4 300 200 30 40
1 0,3 0,5 0,5 0,3 200 300 20 30
2 0,5 0,3 0,4 0,5 400 200 30 60
3 0,4 0,4 0,3 0,4 300 400 40 50
4 0,6 0,25 0,4 0,3 400 300 40 40
5 0,3 0,35 0,6 0,5 500 300 30 30
6 0,5 0,45 0,5 0,4 500 400 20 40
7 0,5 0,3 0,3 0,3 300 100 30 40
8 0,6 0,4 0,3 0,5 200 400 40 60
9 0,6 0,25 0,5 0,4 300 300 40 30
10 0,4 0,3 0,5 0,5 400 600 50 40

—_ — - —

3angaya 2. BersicanTs, 06pasytor mu BekTopel 0, ( u I 6a3uc. Ecin o6pasyrot, paznoxuts Bektop X

1o ATOMYy 6a3ucy.

1Lp=

N B O

1 1
,a:O,r:O,x= 4
1 1 7

N
o |
Il
o L N
o\
Il
=
i
Il
R N
x|
I
w P, W



5 2 1 13
3.p=[1|q= ],F{o X=| 2
0 3 -1 7
4 2 ~1 -9
s.p=[1]q= 0}?{2}% 5
1 -3 1 5
1 0 2 3
5s.p=|0|q=|1|r=|-1| x=|-3
2 1 4 4
0 1 2 3
6.p=1lq=| 2 |r=| 0 | x=|1]
3 -1 -1 8
1 -3 1 -9
7.p=|4]q=| 2 ,F{l,i -8
1 0 2 ~3
3 -1 -1 3
s.p=1qg=|2 |r=|0|x=|3
0 2 -1
1 -1 0 5
o.p=|0|gq=| 3 | r=|-1| x=|15
5 2 1 0
~1 2 1 -1
10.p=| 2 |,g=|0|r=|1|x=| 7
1 3 -1 —4

3apanme 3. [ToctpouTh PyHIaMEHTATIBHYIO CHCTEMY PELICHUH U 0011ee peleHne O JHOPOJHON CUCTEMbI
anredpanvyeckux ypaBHEHUH.

(2%, —3X, + X, —4x, =0 X, —2X, + X, +3X, =0
Lo—x =X, +6x,—11x, =0 2. 1 —2x, +5X, +6X, —12x, =0
3X, —3X;+ 2%, =0 SX, +9x, +13%, +9x, =0
X, + 4%, —3%; +4x, =0 2X, +5X, + X, +2x, =0

3. 4=3x, —10X, + 7%, = 7X, =0 4 {x —x,+3x,=0
—2X, —6X, +4X,-3x, =0 — X, —5X, =2X, +X, =0



(2% = 3%, =X, +2%, =0 (4% —X, + X, +2X, =0
5.92x, +5%, + %, =0 6. 0% —4x, +2X, — X, =0
13X, +4X,—X, =0 7%, +6X, +4X,+3x, =0
2% +3X%, = 2%, + X, =0 3X, +5X, + X, +2X, =0
13X + % +3%=5%,=0 8 Ux —4x,+2x,—x, =0
—3X, =9X, + X, —7X, =0 |7x, +6X%, +4%,+3%x,=0
9%, +8X, +7X; +6x, =0 —2X, +4x, —2X, — 6%, =0
9.93x% +2X, + X, =0 10. 2 x, +3x, —2x, =0
X, +X, +X+X,=0 2X, —3X, +5X, +4X, =0

INPAKTUYECKOE 3AJAHUE Ne2. AHAJIMTUYECKASA TEOMETPUSA

3anaua 1. 3aKoHBI CrIpoca M MPEIOKEHUS HA HEKOTOPBIN TOBAP ONPEACIAIOTCS YpaBHEHUsIMU P=ax+b u
g=cx+d.HaiiTu TOYKy pBIHOYHOTO PaBHOBECHS M MOCTPOMTH JIMHUU. HaiiTu TOuKy paBHOBecHs Mocie
BBEJICHUs HaJlora, paBHoro f. HaiiTu yBennyeHue 1IeHbl M YMEHBILICHHE PABHOBECHOTO 00beMa IPOIaK.

BAPHAHT a b c d f
1 -2 12 1 3 3
2 -2/3 6 2/3 2 2
3 -1 4 0,5 1 3
4 -2 250 1 100 4
5 -0,5 45 0,5 5 3
6 -1 100 3 20 2
7 -2 150 4 30 2
8 -1/4 34/4 1/6 38/6 10
9 -3/2 36/2 3/5 48/5 5
10 -0,1 0,8 2/3 713 5

3anaua 2. Jlanbl KOOPAUHATHI TOYEK A(Xl, yl,Zl), B(Xz, Y, Zz), C(Xs, Ys 23), D(X4, Yo 24). Hatitu:

1) HaiiTu JuinHY pedpa AB

2) ypaBHEHHE TUIOCKOCTH, TTpoxosiiei yepe3 Touku A, B u C;

3) ypaBHEHHUE BBICOTHI OMyNIeHHOW 13 Touku D Ha mutockocts ABC

4) mmomans rpanu ABC

5) o6wem nupamusl ABCD

1. (2'3'2) (4' -1 —2) C(6;3; —2), D(—5; —4;8).

2. A(3 l4) ( -16; 1) (—ZL'l; 6) : D(O; 4; —1)

3. A(0;7;1), B(4;1,5), C(4,6;3), D(3,9;8).

4. A(ZL,O 2) B(2 ZLl) (—ZL' 2'0) (—2; -1 —1).

5. A( 121) (1,0 2) C(2 1,3) (l;ZL'O).

6. A(2 1 l) ( -1,2; 1) (ZL O,—Z) : D(3;—1;2).

7. A(2 0; 3) ( -13 2) (3; 2;0), D(—2;l;1).

8. A(5;1,0), B(15;4), C(2-10), D(24;7).

9. A(3, ) (4'5' —2) C(2;7;1), D(2;3;5).

10. A(0:2:4), B(4-12), C(5L-3), D(3;2:6).

3agaua 3.



[ToctpouTh MUHUKM. YKa3aTh JIEMEHThI KPUBbIX.

1. a) 3x2+8y?=24; 6) 3x2-8y?=-24; B) 3x?=-y; 1) (X-4)?+(y+1)>=24;
0 2x? +3y+12x—6y +21=0.

2. a) 5x?+9y?>=45; 6) 5x?-9y?=-45; B) 5x°=-9y; r) (X-5)>+(y+2)?=45;
n) 9x? —4y? +54x+8y +41=0.

3. a) 2x2+9y?=18; 6) 2x2-9y?=18; B) 2x?=-y; 1) (X+2)?-(y-3)>=18;
0 4x° +y? —8x+4y =0.

4. a) 4x2+7y*=28; 6) 4x2-7y*=28; B) 4x?’=Ty; 1) (X-4)*+(y+3)?=28;
0 4x? —y? +8x—2y+3=0.

5. a) 2X2+7y*=42; 6) 2x2-Ty?=42; B) 2X?=Ty; T) (X+1)?+(y-7)?=21;
1) 9x? +16y? +36x —8y +36 =0.

6. a) 5x*+8y*=80; 6) 5x>-8y*=80; B) 5x=-y?; r) (X-5)*+(y+3)?=10;
) 4x? —25y% +8x—10y +4 =0.

7. a) 4x2+9y?=36; 6) 4x>-9y?=-36; B) 4x>=9y; 1) (X-1)?+(y+2)=8;
0 9x% +4y? +36x—8y +36=0.

8. a) 2x2+9y?=18; 6) 2x?-9y?=18; B) 2x?=-y; 1) (X-2)*+(y-1)?>=18;
0 X2 —4y? +10x+ 24y —7=0.

9. a) X2+4y?=20; 6) X2-4y?=-20; B) X*=-4y; T) (X-1)?+(y+2)?=20;
0 4x% +25y% —8x+100y +4=0.

10. a) 6X*+11y?=66; 6) 6x2-11y?=-66; B) 6X*=Y; 1) (X+6)%+(y-3)*=11;

0 X2 —4y? +6x+8y+5=0.

MMPAKTHYECKOE 3AJJAHUE Ne3. BBEJEHUE B MATEMATUYECKHWIN AHAJIN3

3anauya 1. OukcupoBaHHbBIE U3IEPIKKU COCTABIISIOT d THIC. py0. B MECHII, IEPEeMEHHbBIC H3IEePKKH —b pyo.,

BbIpyuKa — C py0. 3a eAuHUIy npoaykuuu. CocTaBUTh (QYHKIU
Y CTaHOBUTD MOJIOKEHHUE TOUKU 0€3yOBITOUHOCTH.

10 MPUOBIUTN U MOCTPOUTH €€ Ipaduk.

BapHAHT a b C

1 10 30 50
2 8 22 35
3 9 25 40
4 12 30 25
5 11 28 42
6 12 30 40
7 8 27 45
8 9 25 45
9 12 15 25
10 11 25 46

3agaua2. B 3agauax HalTH yka3aHHbBIE TIPEIEIIbI.

5x° —3x+1 .
1. &  a-"tl. g 22 =P B him
4n-3 xo© 2+ 3X° 4+ 4X
X +3x-10 . X _(2x+5)"
lim——— 1) lim — lim
r *~? Xx=2 x-0 sin 5X ) 2x+4
2
2. a)  lim¥E 6) lim X_FAX+3,
x—9 x—9 x>0 3x°+1

2x% —5x

x>0 3x° —5x +1

2x* -5x—8
x>0 3x* —Bx* +7

B) lim



- x> -1 sin5x "m(x—Bj
ry x> +2x-3 o 70t ) X +3
2 _ _ 3 4 4 _
3 2) Iimx o9X 15; 5) Iim142X 23x ; 2x2+5x 8
x5 x-5 x>0 X" +4X° 45 x-® 3X° —5X+1
2 _ X
Iy lim X X720 g S92 [ 3
-l X +6X—7 chthx xoe| 3X -1
5 _ 2 _ _ _
4w XX XAy gy YLV
x>o 3X* —5x+1 xo» X =2 x>0 3X
21 _1g9°x x—1)"
r) a : lim—=—- e) lim| —
) n-3 D0 5x° ) x—m(x+1)
2 _ 4 _ _
5. o) lma X0, 6)  lim X oT g o 20on
x-2 X°—3X+2 x>0 —3X" 42X = X n?—n
_ 3x*-5x-1
F) lim 33—2 II) lim C0S 3x ) I|m(3+2xj
x>» 3x° —5X° +1 oI T x| 242X
2_ 4 3_y2 _ [ _
6. a) lim W; 0) Iim3X3—X1; B) Iim#
oo X*—5X° +1 xow X% -2 x>3 X -9
- X
a, :In1 lim X lim (1+—j
n-1 n-1 3 2 2 4
7. wa=r T3 g gm X2l gy XX 22
4" +3" x>0 X*+3X+5 x>0 2x° —5x° +1
i X +6X=7 im (1.2 X jim[ 4X+6Y
x—1 X_l Y XLCD
1—~) I[) X —> o0 X e) 4x+5
n-1 n-1 3 _ —
8 aa -+ Tl . 6  limZX X3, B) Iim\/g 1
4" +7° e X741 -1 x° =1
1x
2 3 L -
no mXX"2 lim S i 142 )4
xow X2 — X% + 4 x>0 2 X —>ool X
2 3 2 _
0. o a=-"*lg  mXX, p) lim X —0X+8
4n-3 x>0 X 4+ X -2 X° —8X+12
=2 X
S |imos'” fx |im[x_‘1]
F) X0 X4+2X2_3 21) X—> 4X e) X—>00 X_2
n-1 _pgn-l 2 —
0. @) a =225 lim—2X"2 . 5jm_2X_
2" 45" w0 12X —9X + 2 63— \x+3



)

|

. 3x*—4x-2
lim——————

x> Ox’ 4 X —2 )

. sin3x _(x=3Y
lim = im| ——
x>0 SN 4x e) ¥\ X+2

3agaua 3. [l kaxmpoi U3 3ajaHHBIX (PYHKIUNA HAWTH TOYKU pa3pbiBa U UCCIIEIOBATh UX XapakTep.

1. _X+2 2.
X+5
1
4 - S.
y 2—X
4x
7 == 8.
y X+5
10. _X+3
Y X—4

X, npu x<0 1
= . 3. =
y E,npu x>0 Y=
X
x?, npu x<1 4x
y: . 6. y:—-
X+1, npu x>1 Xx—=1
1
y= —2x, npu xS—l' 9 yZZE
x*+1, npu x>-1

2 CEMECTP

INPAKTHYECKASI PABOTA Nel IO TEME _
AAPPEPEHIUAJIBHOE NCYUCJIEHUE ®YHKIUU OJHOU IEPEMEHHOM »

3agauya 1. TpeOyercst HaiTH NPOU3BOAHBIC 3aIaHHBIX (YHKIIHI.

1. a) y=x*-Inx;
X = 2t2, R
c =
y =t-3t%
3xX—7
2. a = X
) y x* +2
r) x2y®—x’y+x*>+1=0
3. a) y:(x3+1)-cosx;
r) x2y? —x’y—x*+y=0
3c0s x
4, a = :
) y 2X+1

r) 3x’y?—x’y-3x +y=0

5. a) y =X -tgx;

r) 3x°y? +2xy —-3x+y—-4=0

_logg x .

6. a) 5

6) y=arctge* r) xy® —4xy+x?+2=0 1)
0) y =sin” tgx
X =2t + 6t, ik
i e) y = (cos x
: {y:Zt—3t3. ) ¥ =(oosx)
0) y:In(1+sin2x)
=2t> +t+3,
X T e) y=(cosx)*
y =t% —4t°.
6) y:4arctg3x
= 2t% -5, :
X e) y =(sin x)°**
y =3t> —4t* +1.
6) y =arccos (2™ -1)
X =2t° +t?, i
e) y = (sin x
{y=3t4—t3. )y = (sin x)

6)y =cosIn(2x-x*)



1) X2y +3xy? —3x% +y =0 y xRS e
yre y= Yy = tsin 2t. y=
7. a) y=sinx-|nx;6)y=ex4*"'°SZX
r) 3x°y? +2xy —3x+y—-4=0 ) x=2c0s2t, e) y=x*
y y ymh= Yy =tsin 2t. Y=
6" . x—1
8. = : 6)y=Inarcsin(1-x*) B) y =
) Y= Cosx )Y ( ) )Y x*+1
5 ) . X = 2tcost, 3
r) X’y +3xy" =3x"+y° —xy=0 n) ) . e) y=X
y =t?sint.
1
9. a) y:ex-(x3+1); 6)y:In(1+«/§) B) y=2¢
) 4xy® +2xy° + x> —6xy+x=0 1) x=1+2sh 2t e) (sin x)
Iy —_ = =
y y y A y =2t—tcos2t. y
10. a) :arcs;nx; 6)y:sin3(4x3+1) B) y = x®cos(x* +1)
X

, 3 ) ) X =14cos 2t, )
r) —2x°y +xy°—-3x"—-6xy=0 1) , e) y=(3x)
y=t° —sin 2t.
3agaua 2. TpeOyercs uccienoBarh JaHHbIE QYHKIUU MeTonaMu JuddepeHMaIbHOrO HCYUCIICHUS |

MOCTPOUTD UX TPaPUKH.

2
3 X*—X+2
3. oy X 32, g2+l 3. y=——
(x+1)° X+5 x+1
2
X 8 X
3. y=—o:. 35. - . 36. -
x-1 T I YT
2
X“+3 4x
37. = 38. = : 39. =
y X+6+x+2 y X+1 y 4+ x?
_ 2X+3

40.

X+6
3anaua 3. 3aKOHBI CIIpoca U MPEJIOKEHHS Ha HEKOTOPBIN TOBAp OMPEICIAIOTCS YpaBHEHUAME P=aX+bh u
g=cx+d.
Haiitu BCJIMYMHY HaJiora t, IIpr KOTOpOI71 A0X0J rocyaapCTBa 6yI[eT MaKCHUMAJICH.

BapUAHT a b C d

1 -2 12 1 3

2 -2/3 6 2/3 2

3 -1 4 0,5 1

4 -2 250 1 100
5 -0,5 45 0,5 5

6 -1 100 3 20

7 -2 150 4 30

8 -1/4 34/4 1/6 38/6
9 -3/2 36/2 3/5 48/5
10 -0,1 0,8 2/3 713

ITPAKTUYECKAS PABOTA Ne2 110 TEME

«IUPPEPEHIIMAJIBHOE UCYUCJIEHUE ®YHKIUI HECKOJbKNX IIEPEMEHHBIX »

3amaua 1. Jlans! pyaxims z = f(x;y) u ase Touku A(xy; yo)u B(xq; y,). Tpebyercs:
1) BBIYMCIHTH 3HaYEHUE Z1 B TOUKE B,



2) BEIYMCITUTH TPUOITHKEHHOE 3HaUeHHe Z; (yHKIMU B TOUKe B, HCXO/s U3 3HAUEHHUS Zo (HYHKIHN
B TOUKE A ¥ 3aMEHUB MpupalleHue GyHKIUH MPH Nepexoe oT TOUKH A K Touke B nuddepeHnmanom;

3) ONEHHUTh B TPOIEHTAX OTHOCHUTEIbHYIO TIOTPEIIHOCTh, MOJYYAIOIIylIoOCs TpU 3aMeHe
npupaiieHust pyHKIuu e€ nuddepeHnnanom;

4) cocTaBUTh ypaBHEHHME KacaTelNbHOW IUIOCKOCTH K TMOBEpXHOCTH Z = f(X;y) B TOUKe
C(x0; Yo5 Z0);

5) nuHeapu30BaTh JaHHYIO (PYHKIIMIO B OKPECTHOCTH TOYKH A.

6) HaiiTi rpaguenT 1 ponsBomHyIo byHKIMH Z = f (X;y) B Touke A, no HanmpaBIeHUIO BeKTOpA
(L -1).

1.z =x%+xy + y?; A(1;2),B(1,02;1,96).

2.z =3x*—yx+x+y; A(1;3),B(1,06;2,92).

3.2 =x2 +3xy — 6y + 1: A(4; 1), B(3,96; 1,03).

4.z =x*—vy%+6x+3y;A(2;3),B(2,02;2,97).

5.z = x%2 + 2xy + 3y?; A(2;1),B(1,96;1,04).

6.z=x2+y%+2x+y—1;4(2;4),B(1,98;3,91).

7.z = 3x% + 2y% — xy; A(—1;3),B(—0,98; 2,97).

8.z = x? —y% + 5xy + 4y; A(3;2),B(3,05; 1,98).

9.z = 2xy + 3y? — 5x; A(3;4), B(3,04; 3,95).

10.z = x* = 5y + xy + 2y?; A(1; 2),B(0,97; 2,03).

3agaua 2. [IpuObUIb MpennpusaTHs 32 HEKOTOPBIM MEpHo ACSITEIbHOCTU MO rojlaM MPUBEACHA HIDKE.
TpeOyeTcsi: a) COCTaBUTH JIMHEHHYIO 3aBUCUMOCTH MPHUOBLIN IO TOJIaM JIEATEIbHOCTH MPEATPUSITHS; 1)

OIIPEJICJIUTh OXKHMJIAEMYI0 IPUOBLIb [JIsl 6-T0 rojia 1esTeIbHOCTH.
X 1 2 3 4 5
y yl y2 y3 y4 y5

[MocTpouTh O METOAY HAMMEHBIIMX KBAJpaTOB mpsMyto Y =Kx+b mis manHo#t cuctemsl Touek. Hair

CpeAHECC KBAAPATUUICCKOC OTKIIOHCHUC HOHy‘ICHHOﬁ HpﬂMOﬁ OT CUCTEMBI JaHHBIX TOYCK.
1.

X 1 2 3 4 5

y 4,3 53 3,8 1,8 2,3
2.

X 1 2 3 4 5

y 4,5 55 4,0 2,0 2,5
3.

X 1 2 3 4 5

y 47 5,7 42 2,2 2,7
4.

X 1 2 4 5

y 49 5,9 4.4 2,4 29
5.

X 1 2 3 4 5

y 51 6,1 4.6 2,6 3,1
6.

X 1 2 5

y 3,9 49 3,4 1,4 19
7.

X 1 2 3 4 5




y 5,2 6,2 47 2,7 3,2
8.
X 1 2 3 4 5
y 55 6,5 5,0 3,0 3,5
9.
X 1 2 3 4 5
y 5,7 6,7 5,2 3,2 3,7
10.
X 1 2 5
y 5,9 6,9 5.4 3.4 3,9
IMMPAKTHYECKAS PABOTA Ne3 110 TEME
«HAHTEI'PAJIBHOE UCYUCJIEHHUE»
3agaua Ne 1. Haiitu HeonpeieIeHHbIE MHTETPaIbl.
2 sin X
1. Jx——= |dx; 6 dx .
2 f( X &j X b a5 e ™
I) [(2x —4)cos7xdx x) [cos® 4xdx
—sin?x dX x3dx
2. a) L 6) — B) [
J sinZx J-\/m J.(X4+1)3
N [ 5 (x+2)dx n  [x*Inxdx
3. a) j(x2+2x+§)dx; 6) [3"*°dx B) Icojyﬁdx
Inx
X
I) Ie xd ) j(x3 +2x)ln 6xdx
(x-4)(x+6) dx sin xdx
4, ——Zdx; 0) | —— —_—
) I X2 2 /(4x—2)3 I\/1+ 2C0S X
2
I) de n  [(x+6)e *dx
COS” X
1 1 . T e
5. a) J‘[Xs—@ﬁ-m]dx; 6) ISIH(4X+EjdX B) J5+Ze4x dx
2x+1
I) —————dx  p [x-arctgxdx
2
(x +x—8)
X3 + Xsin x dx x2dx
6. a) j—dX; 0) o j 3
X sin” (3x+5) (x*-1)
arctg2x + 4y
I j( 4?(2 1 ) dx 1) f(x3 +2x)ln 6xdx
7. a) j(ex+i+ .B) Ixcos(x2—4)dx

1 _ dx
Ix \/x2+3jdx’ X j(5x—1)6



I sin xdx
cos® x — 25

X' (x=2)
8.  a) dex,ei) [cos(4x+z)dx. B) |
N [x3Vx+7dx  n) [(x+2)e ™ dx

9. a) J‘(x5—4i+ L ]dx; 6)je4x‘8dx.B)j e"dx

x} X°+16 cos®e*

) m  [arcsin 2xdx

dx
arcsin x-/1— x2

I) Ichngdx w0 [(x*~2x% +1) In5xdx
1+ x
Ix+xe* dx sin 3x
10.  a) dex, 6)]—4_9X .B)j—mdx

n [x? cos(5x3 )dx n  [(9-x)4"dx

3anaua 2. TpeGyercs:
1)ocTpouTh MIIOCKYI0 00J1aCTh, OTPaHUYECHHYIO TpapUKaMH YKa3aHHBIX (PYHKITHIA;
2) HalTH TUTOIIA/Ib IIJIOCKON 00JIaCTH Yepe3 ONpeIeICHHbIH U IBOWHON HHTETPaJl.

1. y=X, y=2-x, y=0. 2. y=x*, y=1.

3. y=%x3, x—y=0. 4, y=x-2x+3, y=3x—1.
5. y=x’, y=6-x, y=0. 6. y=+x, y=2-x, y=0.
7. y:—é, x=1, x=5, y=0. 8. y=x"+3x, y=—x"-3x

9. y’=x, y=1, x=8. 10. y=x"+2, y=2x+2.

3amaua 2. 3akoHBI cIpoca U MPEIOKEHUS] Ha HEKOTOPBIIl TOBap ONMPEACISAIOTCS ypaBHEHUsIMU P=ax+h
u g=cx+d.

Haiitu BBIMT'PBIII HOTpC6HTCJ’IGfI W BbBIUTPBIII TIOCTABHIUKOB, CCIIN OBLIO YCTAHOBJICHO PBIHOYHOC
paBHOBECHE.

BapHAHT a b C d

1 -2 12 1 3

2 -2/3 6 2/3 2

3 -1 4 0,5 1

4 -2 250 1 100

5 -0,5 45 0,5 5

6 -1 100 3 20

7 -2 150 4 30

8 -1/4 34/4 1/6 38/6

9 -3/2 36/2 3/5 48/5

10 -0,1 0,8 2/3 713
3aganue 3.

3aKkoHBl ~cOpoca M OPEIOKEHHs] Ha  HEKOTOPbIH  TOBAap  ONPEAENAIOTCS  YpaBHEHHSIMHU

x=a+bp+cd—p nx=k+lp+md—p
dt dt



Haiiti 3aBUCHMOCTh PaBHOBECHOM IIEHBI OT BPEMEHH 1, €Clii B HaYaJ bHBII MOMEHT BpeMeHHM IicHa P=Ff .

Haittu [im P . SIBnstercst mu paBHOBecHas 1eHa ycToiunBoii? [TocTtponTs rpaduxk.
t—o0

BAPHAHT a b Cc K | m f

1 19 1 4 28 -2 3 20
2 10 2 3 20 -3 6 25
3 7 3 2 25 -7 5 30
4 10 4 3 36 -5 4 27
5 15 2 4 25 -4 4 24
6 12 3 5 24 -4 5 30
7 13 3 5 27 -6 4 24
8 17 3 7 24 -6 4 25
9 18 2 7 38 -2 3 20
10 20 5 10 45 -3 4 24

3angava 4. BeruucanTh onpeieneHHblid HHTErpa ¢ IOMOLIbIO pPa3IokKeHUs ObIHTErpaIbHON (QYHKIIUH B
CTeneHHOﬁ psa. ObecnieunTh aOCOMIOTHYIO MOTPEHOCTE 4 < 0,001:

0,3
1I dx2_[e3xdx

0,1 % 2
3. | cos5x2dx 4. [ sin - dx
2

0
;3 X 0,6111[1"‘)6]
5.[¢ Vax 6. | BN VS

0 0 X
—2x 1
7. J dx 8. IcosSx dx
0

04 b
9. [ sin3x“dx 10.[e™
0

3 cemecmp
IMPAKTUYECKAS PABOTA Nel «Curyuaiinbie cOOBITHSD)

Bapuant Nel
1.1meercs 6 BuaoB oBoluei. PemeHo roToBuTh canathl U3 TPEX BUAOB OBOIIEH. CKONBKO pa3iMyHBIX
BapHaHTOB CAJIATOB MOKHO MTPUTOTOBHUTH?
2. Haynauy BbIOMpaeTcst aBTOMOOUIIb C YEThIPEX3HAYHBIM HOMEepoM. HaliTu BEpOSITHOCTH TOTO, UTO
a) aTo aBTomMoOmib [Ipesunenta Poccuu;
0) HOMEp HE COJIEP>KUT OJAMHAKOBBIX LUD.
3. B maptum u3 15 neraneit umetorcst 10 cranmaptaeix. Haynaay otoopaHo
5 neraneii. HaliT BepoSATHOCTB TOTO, YTO CPEAN OTOOPAHHBIX POBHO 3 CTaHJapTHBIE IETAIH.
4. B smuke 20 uzgenuii: 16 rogasix, 4 6pakoBaHHbIX. 3 smuka BEIHUMA-
0T cpa3y 2 uzzenus. KakoBa BeposSTHOCTB, YTO 00a U3/1eIHs OKaKyTCS:
a) TOTHBIMU;
6) OpaKoBaHHBIMH,
B) XOTsI ObI OJTHO M3/eHe OyaeT roOHbIM?
5.Pabounii 0OcmyKUBaeT TpU CTaHKA, HA KOTOPBIX 00padaThIBAIOTCS OJHOTHUITHBIC ETall. BeposTHOCTS
Opaka ayis neporo cranka paBHa 0,02; nist Broporo — 0,03; ais tperbero — 0,04. O6paboTaHHbIE AeTAIN
CKJIaJBIBAIOTCS B OJIUH SAIIKK. [IpON3BOANTENIBEHOCTS IEPBOTO CTaHKA B TPH pasa 0oJbIle, 4eM BTOPOTO, a
TPETHEro — B /IBA Pa3a MEHbIIIE, YEM BTOPOTO.



A)Ornpenenutb BEpOATHOCTh TOTO, UTO B3sITasl Hayady JeTaiab OyaeT OpakoBaHHOM.

B) Omnpenenuth BEpOATHOCTH TOTO, YTO B3fATas Hayjgady OpakoBaHHas jAeTanb oOpaboTaHa BTOPBIM
CTaHKOM.

6.[TapTust m3nenuit conepxut 5 % Opaka. HaiiTu BEpOSITHOCTB TOTO, UTO

Cpeau BBIHYTHIX HayraJl 4 U3Jenuii Okaxercs: 2 OpaKOBaHHBIX.

Bapuant Ne2

1.B mara3uHe mpojaroTcsi OJOKHOTHI 7 pa3HbIX BUIOB M PyUKH 4 pa3HbIX BUJOB. CKOJBKUMH pa3HBIMU
croco6amMy MOKHO BBIOpaTh MOKYIKY U3 OJHOTO OJIOKHOTA M OHOW pydKH?

2. [luposoit K0OBHIH 3aMOK Ha celide UMeeT Ha OOIIECH OCH MATh TUCKOB, KAKIIBIN U3 KOTOPBIX pa3ieiieH
Ha JIecaTh CEKTOpoB. KakoBa BepOSTHOCTH OTKPHITH 3aMOK, HaOHpas KOJ Haydady, €ClIH KOJ0Bas
KOMOHWHAIUA

a) HEU3BECTHA;

0) HE COICPKUT OJTMHAKOBBIX ITU(DP.

3. Ha 3aBog mpuBe3nu naptuio u3 150 moamMIHUKOB, B KOTOPYIO ciydaitHo nonaiu 20 OpakoBaHHBIX.
Omnpenenutb BEPOSITHOCT TOTO, UTO U3 JIBYX B3SATHIX HAYTa]l MOJIIMITHUKOB OKaXYTCS:

a) o0a roaHsIE;

0) 00a OpakOBaHHBIC;

B) XOTS ObI OJJUH T'OJIHBIM.

4.OXOTHHUK BBICTPENWJI TPU pas3a MO yAalsolleics 1enud. BeposTHOCTh momagaHus B Hee B Hayaie
ctpenbOsbl paBHa 0,8, a mocine Kaxxa0ro BeicTpena ymenbiiaercs Ha 0,1. HaiiTi BeposTHOCTB TOTO, YTO OH:
a) MOIMAJIET XOTs ObI OJIUH pa3;

B) IIOTIAJET JIBA pasa.

4B rpynne cnoprcMeHoB 20 IBDKHUKOB, 6 BelocurneAucToB, 4 OeryHa. BeposTHOCTH BBHIOIHUTH
KBIM(DUKAIIMOHHYIO HOpMY paBHa: Juist jibbkHUKA 0,9; ms Benocunenucta 0,8; s 6eryna 0,75. Haittu
BEPOATHOCTH TOTO, UTO CIIOPTCMEH, BBI3BAaHHBIN HayJ]auy, BHIIIOJIHUT HOPMY.

5. B cembe 5 nereil. HaiiTu BEposITHOCTh TOTO, YTO CPEAN HUX 2 MaJIbYMKA, €CIIU BEPOSITHOCTh POXKACHUS
Manpuuka paBHa 0,51.

Bapuant Ne3

1.B mara3zuse npojaroTcs OJOKHOTHI 7 pa3HbIX BUAOB U py4KH 4 pazHbIX BUJOB. CKOJIBKUMH CIIOCOOaMHU
MO>KHO BBIOPATh MOKYIIKY U3 JIBYX Pa3HbIX OJIOKHOTOB U OJJHOW PYUKHU?

2. Ha xumwxHoii nonke xpansatcs 20 TomoB coOpanust counnenuit JI.H. Toncroro. bubnanorekaps yponuia
Bce 20 TOMOB C MOJIKU ¥ Hay/layy cOCTaBWIa X oopaTHO. KakoBa BEpOSTHOCTb TOTO, UTO

a) OHa PaCCTaBUT KHUTH B IIPEXKHEM TOPSIIIKE;

0) ToMa ¢ TIepBOro MO MATHIN MONaayT Ha IpeKHue mecta?

3.B nexe pabotarotr 6 My>kuuH U 4 xeHuHbl. Haynauy oroOpansl 7 yenoBek. HaliT BeposSTHOCTH TOTO,
YTO CPEAN HUX HAXOAATCS 3 KEHIIUHBI.

4. B xopoOke 5 0JMHAKOBBIX M3JEJIUH, MpUYeM 3 U3 HUX OKpameHbl. Haynady u3BiedeHsl 2 u3aenus.
Haiitn BEposATHOCTB TOT0, YTO Cpey ABYX M3BJICUECHHBIX U3JEINI OKaXKETCS:

a) O/THO OKpAIIEHHOE;

0) 2 OKpallIeHHBbIX;

B) XOTs OBl OJTHO OKpaIlleHHOE U3/IeHe.

5.I1pousBonutcs 3 HE3aBHCUMBIX BBICTpENia 3a)KUTaTeNIbHBIMH CHapsAJaMH MO €MKOCTH C TOPIOYHM.
Kaxxnplii cHapsiq monafaer B EMKOCTh ¢ BEposATHOCTHIO 0,6. Eciy B eMKOCTB 1onan oiIvH CHapsiJ, Foproyee
BOCILIAMEHSETCS C BEpOATHOCTHIO 0,7; ecinu 2 cHapsiga, — C MOJHOW TOCTOBEPHOCTHIO.

A) Haiitu BEpOATHOCTB TOTO, UTO FOPIOYEE BOCIIIIAMEHUTCS.

B). Haiitu BeposITHOCTB TOTO, UTO rOproYee BOCINIAMEHIIIOCH OT MOMaJaHusl IBYX CHapsI0B.

6. BeposTHOCTh TOTO, UTO cakeHel] nprxuercs, 0,8. Haiitu BeposTHOCTH TOTrO, 4TO U3 12 cakeHIeB
npuxuByTcs HE MeHee 10.

Bapuant Ned

1.Ha npuBHBKY B MEAIYHKT OTIPABUINCH 7 Apy3ei. CKOTBKHUMH Pa3HBIMH CIIOCOOAMU OHU MOTYT BCTaTh
B ouepeb Y MEAUIIMHCKOro KabuHera?



2. JlecaTb BapuaHTOB KOHTPOJILHON paOOTHI 0 MaTEMaTUKE paclpeAeNsaioTCs CIIy4aiiHbIM 00pa3oM cpenu
BOCBMH CTYIEHTOB, CUASIIMX B OAHOM psay. Kaxnpiii moiiydaer mo opgHoMmy Bapuanty. Haiitu
BEPOATHOCTH TOTO, UTO

a) BApUAHTBHI IEPBBIM U BTOPOM JTOCTaHYTCS MEPBHIM JABYM CTYJEHTAM;

0) nepBble BOCEMb BAPUAHTOB PACHPEIEIIATCS MOCIEA0BATEIbHO.

3. Ha cxmane 30 moammnaukoB, npudeM 20 U3 HUX U3TOTOBJICHO JaHHOW Opuranoil. Haiitu BeposSTHOCTD
TOTO, YTO CPEAM IMATH B3ATHIX HayJady MOJIIMITHUKOB OKa)KeTCS 3 MOJIIMITHUKA, U3TOTOBJIEHHBIX 3TON
Opuraoi.

4. BeposATHOCTB TTOJIOMKH TIEPBOTO CTaHKa B TeueHue cMeHbl paBHa 0,2 , a BToporo — 0,13. Uemy paBHa
BEPOATHOCTb TOT'O, UTO B TEUEHHE CMEHBI:

a) oba cranka OynyT paboTaTh 6ecriepe0oitHo;

0) Oyner paboTaTh OecriepeOOHO TOTBKO OJIUH CTAHOK?

5. B mepBoit ypHe 3 Genbix W 2 YEepHBIX IIapa, BO BTOPoOM — 4 Oenblx ¥ 4 uepHbIX. I3 mepBod ypHBI
BO BTOpYIO HE TJISAs IepekiansiBaoT 2 mapa. [locie storo m3 BTOpoil ypHBI OepyT OauH wiap.
A)HaiiTu BepOsSTHOCTH TOTO, YTO ITOT IIap OCIBIN.

B) HaiiTu BepoSITHOCTH TOTO, YTO ATOT AP YEPHBIM.

6. Bexoxects cemsiH paku coctaBisieT 90%. UeMy paBHa BEpOSITHOCTh TOTO, YTO U3 7 MOCESIHHBIX CEMSH
B30MAyT 57

Bapuant NeS

1.CekpeTHbIi 3aMOK COCTOUT U3 4 0apabaHOB, HAa KAXKIOM M3 KOTOPBIX MOKHO BBIOpaTh mudpst ot 0 10 9.
CKOJBKO pa3NUYHBIX BAPUAHTOB BhIOOpPA MIK(pa CyliecTByeT?

2. Ha copTupOBOYHOM MYHKTE B O’KUJAHHUH TI0JJa4X HA TIOABE3THOM YTk CTOST IIECTh BArOHOB JIJIsl Pa3HBIX
HamnpaBlieHui. HaiiTu BepOATHOCTH TOTO, YTO B HY>KHOM TOPSIIKE CTOST:

a) BCE BaroHsbl;

0) repBbIC JIBa BaroHa.

3. V3 xonozpl B 36 KapT Hayraj BHIHUMAOT 3 KapThl. KakoBa BEpOSATHOCTB TOTO, YTO CPEI HAX OKAXKYTCS
2 ty3a?

4. B Tpex 3ay1ax KHHOTeaTpa UAYT TP pa3IndHbIX puiibMa. BeposaTHOCTh TOro, 4To Ha ONpeesIeHHBIN Yac
B Kacce MepBoro 3ana ecTh ounetsl, paBHa 0,3; B kacce BToporo 3ana — 0,2; a B kacce TpeThero 3ana — 0,4.
KakoBa BeposITHOCTb TOT0, UTO HA JJAHHBIN Yac:

a) HeT OUIIETOB HU B OJIHOM Kacce;

0) ecTb OMJIETHI TOJILKO B OJIHOM Kacce;

B) UMeeTCS BO3MOKHOCTh KYMHUTh OWJIET XOTs OBl B OJTHOM Kacce?

5. Nmeetcs yeTpipe U3MEpPUTENBHBIX MPUOOpPA: TPU UCTIPABHBIX U OJWH HeucrpaBHbId. [Ipu n3mepeHusax
HCIIPaBHBIM TPUOOPOM BEPOSTHOCTD MOJYUEHHUS OMUOKHU, MIPEBBIIIAIONICH qomycTuMYto, paBHa 0,04; mpu
M3MEPEHUSX HEUCIIPAaBHBIM MMPHUOOPOM BEPOSTHOCTH MOydeHHs Takoi ommoku — 0,92.

A) HaiiTu BepOSITHOCTH TOTO, UTO MOJY4Y€HAa OIIMOKA, MPEBHIIIAIONIAs JOMYCTUMYIO.

B) HaliT BEposSITHOCTH TOTO, YTO HW3MEPEHHE MPOU3BEICHO UCITPABHBIM TPHOOPOM.

6. B marazun Bouutm 10 nmokymareneil. BeposTHOCTh COBEpPIIUTH MOKYMKY IS KQXKI0TO BOIIEAIIErO OJIHA
1 Ta ke u paBHa 0,2. HaiiTu BEpOSTHOCTh TOT0, UTO 6 U3 HUX COBEPILIAT IMOKYTIKY.

Bapuant Ne6

1.CxonpKo pa3iauyHbIX TPEX3HAUHBIX YMCENT MOKHO COCTaBUTH mpu nomouu uudp 4, 7, 9?7 (Ludper B
3aIlMCH YHCIla He TIOBTOPSIIOTCS).

2. I3 mudp 1,2,3,4 1 5 cocTaBnsIOTCS pa3HBIE TPEX3HAYHBIC YK CIIa, KOTOPHIE 3aIMCHIBAIOTCS Ha OTACTHHBIE
KapTouku. HaliTh BEpOSATHOCTB TOTO, UTO B HayAaudy B3ATOH KapTOUKe

a) HamucaHo yucio 123, ecnu ucxoaHble HUPPHI HE TOBTOPSIOTCS;

6) HanucaHo uncio 123, ecinu CXoAHbIE UPPBI MOTYT OBTOPSATHCSL.

3. 3 xosoasl B 52 kapThl Hayraj BBIHUMArOT 3 KapThl. Haiitm Bepo-

ATHOCTb TOT'O, YTO CPEAN HUX OKAXKYTCS 2 JaMBbl.

4. ]IBa OXOTHHKA CTPEJISIOT B BOJIKA. J[J1s1 IEpBOTO OXOTHUKA BEPOSTHOCTH MOTIAIaHus B 11e)b paBHa 0,7; a
st BToporo — 0,8. KakoBa BeposATHOCTH XOTs ObI OJTHOTO TIOMAaHUs B BOJIKA, €CIIU:

a) OXOTHUKH JIETAIOT [0 OJTHOMY BBICTpEILY;

0) 1o Ba BBICTpEA.



5. Ha c6opky moctynatot neranu ¢ AByx aBToMatoB. [lepssiit naet B cpennem 0,2% 6paka, Bropoii — 0,1%.
C nepBoro aBromara noctrynuio 2000 neraneii, a co Broporo — 3000.

A) HalTH BEpOSITHOCTH TOTO, YTO HAa COOPKY MOCTyMHIIa OpakoBaHHas netaib. B)Haiitu BeposTHOCTH TOTO,
YTO JIeTallb MOCTYIHJIA CO BTOPOTO aBTOMATa.

6. UrpasnbHas KocTh OpocaeTcs 5 pas.

A)HaiiTu BeposITHOCTB TOT0, YTO 3 OYKa BBINAIYT 2 pasa.

B) Haiiti BeposATHOCTB TOTO, UTO 3 OYKa BBIIAAYT XOTsI ObI OJIMH pas.

Bapuant Ne7

1.CxonbKO pa3auvHBIX TPEX3HAYHBIX YHCENI MOXXHO COCTaBUTH ¢ romotbio mudp 1, 3, 7?7 (Hudpsr moryt
IIOBTOPSITHCS).
2. YcraBmmii maccakup HaOHWpaeT YeThIPEX3HAYHBIM KOJI KaMmepbl XpaHEHHsS Ha Bok3aje. Kakoma
BEPOSITHOCTH TOT'0, YTO MACCAKUP OTKPOET KaMePy, €CJIM OH TOMHUT JIUILIb, YTO €ro KO/
a) COCTOMT M3 Pa3IuYHBIX ITUGD;
0) He conepxut mudp 1,2,3.
3. B maptum u3 30 neraneit umeetcs 25 crannaptaeix. Haynauy otoOpansl 6 neraneii. Haiitu BeposTHOCTD
TOTO, YTO CPEIM OTOOPAHHBIX POBHO 4 CTaHJIAPTHBIX JCTAIIH.
4. ]IBa cTpenka Npou3BOISAT B LI€Tb IO OJTHOMY BHICTpeny. BeposTHOCTh monajanus JUisi IEpPBOTO CTPEiKa
paBHa 0,7 ; a juist BToporo — 0,8. HaifTi BepOATHOCT TOTO, UTO MOMAIYT B IEJb:
a) oba cTpenka,
0) TOJBKO OJTUH CTPEJIOK;
B) HU OJIH CTPEJIOK.
5. B Tupe 5 BUHTOBOK, BEpOSITHOCTH IMOMAaJaHus U3 KOTOPBIX paBHBI coorBeTcTBeHHO 0,5; 0,6; 0,7; 0,8 1
0,9. Ctpenstomuii 6eper oJIHy U3 BUHTOBOK Hayaady.
A) HaliTU BEPOATHOCTH TOTO, YTO CTPEJSAIOLIUN [OMa/aeT B LIEb.
B)Onpenenuts BEpOSITHOCTD TOTO, YTO IIPH 3TOM BBIOpaHa BTOpasi BUHTOBKA.
6.[Taptust m3aenuit conepkut 3 % Opaka. HailTi BEpOSTHOCTH TOTO, UTO CPEH B3ATHIX HAYTaJ S W3IEIHi
OKa)XETCS 2 TOTHBIX.

Bapuant Ne8

1.CxonbKo pa3InyHbIX TPEX3HAUHBIX YHCET MOXKHO COCTaBUTh C OMOIIbIO (P 7 u 3?

2. CtyneHT 3a0bUl YeThIpeX3HauHBIN KOJOBBIA HOMEp CBOEH KpeaIuTHOHN KapTouku. KakoBa BEpOSTHOCTD
TOT0, YTO CTYJIEHT MOJIYYUT CTUIIEHIHIO, HA0Upas KOJ HayAaudy, €CIM OH IIOMHUT, YTO

a) Bce IU(pHI KO/1a Pa3IUUHBIE;

0) xox He conepxuT 1udpp 0 u 1?

3. B ypue 15 6enbix u 8 uepHbIxX mapoB. Beraumarot cpasdy 3 mapa. Haifitu BeposTHOCTB TOT0, 4TO Cpeu
HUX OKQKETCs a)pOBHO 2 OEJBIX mapa; B) XOTs Obl 0MH OeIbIil map ; B) XOTsI ObI OJTMH YEPHBIN IIap.
4.BeposTHOCTH MOSIBIEHUS KaXKJI0T0 U3 IBYX HE3aBUCUMBIX COObITHI 4 1 B paBHbI cooTBeTcTBEHHO 0,3 1
0,7. HaifT BEpOSTHOCTP MOSIBIICHHS TOJILKO OHOTO U3 HUX B TPEX UCIBITAHHUSX TTOPSII.

5. JlBa cTaHKa IITaMIyIOT OJHOTHIIHbIE NETajH, NMepBbIi naet 7% Opaka, BTopoil — 5%. g koHTpoms
B34T0 40 neraneit ¢ mepBoro cranka u 30 — co BToporo. Bece 3t netanu TmiatenbHO NEpeMeland U U3
MOJyYeHHOM NapTUW B3sUIM Hayraja ofHy Jnaetanb. A)HaiTu BeposSTHOCTH TOro, 4ro 3Ta JeTajb
OpakoBaHHas1. B) OpakoBaHHAas JETAJIb BHIMOJTHEHA Ta BTOPOM CTaHKE.

6. B cembe 5 nereil. HaiiTu BepoSATHOCTH TOTO, UTO CPEM HUX 3 JEBOYKH, €CIU BEPOATHOCTH POXKIACHUS
neBouku pasHa 0,49.

Bapuant Ne9

1.CxonpKO pa3nuYHbIX JBY3HAUHBIX YHCENl MOXHO COCTaBUTH MpH nomou uudp 4, 7, 9?7 (LHudpsr B
3aIlMCH YHCIla He TIOBTOPSIIOTCS).

2. Ha mrpadHOii cTOsSTHKE Haymady BBIOMPAIOT aBTOMOOWJIP C YEThIpEX3HA4HbIM HOoMepoM. Haitu
BEPOSTHOCTH TOTO, YTO HOMEP

a) HE COJEP>KUT YETHBIX 1UPp;

0) comepxut udpy 7.

3. U3 xomoast B 36 KapT BEIHUMAIOT cpa3y 3 KapThl. HailTh BEpOSTHOCTH TOTO, YTO &) 3THU KapThl OyayT
JaMOM, cEMEpPKOH U Ty30M. B) Bce Tpu KapThl MMKOBOIM MacTH; B) BCE TPU KapThl AAMBI.



4. Dx3aMeHAITMOHHBIA OWJIET CONEPKUT TPH BOTIpoca. BEpoATHOCTH TOT0, YTO CTY/ICHT OTBETUT HA TIEPBBINA
U BTOpOU BOMpOCk Ousera, paBHa o 0,9; Ha tpetunii — 0,8. HaliTi BEpoOsITHOCTH TOTO, YTO CTYAEHT CHACT
9K3aMEH, €CJIM JUIsS 3TOTO HaJl0 OTBETUTD:

a) Ha BCE BOIPOCHI;

0) xoTs ObI Ha JIBa BOIpOCa.

5. Ilpu mexaHudeckoil 0OpabOTKE CTaHOK OOBIYHO pPAa0OTAaeT B JIBYX peXHMax: pPEHTAOCIHHOM U
HepeHTabenbHOM. PenTabenbHbiil peskxuM Habmonaercs B 80% Bcex ciydaeB paboThl, HEpeHTAOEIbHbIN —
B 20%. BeposTHOCTB BBIXO/1a U3 CTPOS CTaHKa 3a BpeMs t paboTel B peHTabenpHOM pexume paBHa 0,1; B
HepenTadenpbHoM — 0,7. HaiiTu BeposITHOCTh BBIX0J1a U3 CTPOST 32 BpeMs 1.

6. Monera 6pocaercs 10 pa3. KakoBa BeposITHOCTH TOTO, YTO Opel BhINagaeT 3 paza?

Bapuant Nel0

1.CKobKO HEYETHBIX TPEX3HAYHBIX YHCEI MOYKHO COCTaBUTh U3 udp 3, 4, 8, 6?7 (Lludps! B 3anucu yncia
HE MOT'YT ITOBTOPSATHCS).

2. JlomamHsAs 00e3bsiHKA OBET JIanoW 1O KJIABUIIaM KOMIIBIOTEpa IATh pa3. KakoBa BepOsSTHOCTH, UTO
HareyaTaHHble OYKBBI:

a) COCTaBsT UMs X03simHa «CHaop»;

0) 00pa3yroT cloBO, HaUMHAOIIEeCs ¢ OYKBBI «»?

3. B ypue 15 Genbix u 5 yepHsix mapoB. Haynauy otoOpansr 5 mapoB. HaiiTi BEposITHOCTB TOTO, YTO CpeIu
HUX OKaXETCs a) pOBHO 3 OenbIxX 1apa. B) XoTs Obl 0J1uH YepHBIH 11ap.

4. TIIponsBeneH 3ai U3 AByX Oopyauid. BeposTHOCTh monasanus B 1esb U3 nepBoro opyaus pasHa 0,8; u3
Broporo — 0,9. HaliTu a) BEpOATHOCTB MOPAKECHHUS 1I€JIH O) BEPOSATHOCTH ITPOMaxa Mo IeJIH.

5. 3aroTtoBKM I CEPUHHOTO MPOW3BOJCTBA MOCTYIMAIOT U3 MEPBOrO M BTOPOTO JIMTEHHBIX IIEXOB B
COOTHOIIEHUH 3:2 W MOryT OBITh KaK CTaHAApPTHBIMH, TaK M HecTaHJapTHbIMHU. [lji1 mepBoro nexa
CTaHJIapTHbIE 3aroTOBKU COCTaBIsAOT 5%, a juis Broporo uexa — 10% ot Bcell nmponykuuu. Ilpu
M3TOTOBJICHUM JI€TAJIN U3 CTAaHAAPTHOM 3arOTOBKU BEpOSATHOCTH Opaka paBHa 0,02; a U3 HecTaHIapPTHOM —
0,25. A)Haiitu BepOsSITHOCTh U3TOTOBJIEHNS OpPaKOBAHHOM JI€TalM U3 CIy4yallHO BHIOpAHHOM 3aroToBKu. B)
BbpakoBaHHas ieTalb U3rOTOBJIEHA BTOPBIM LIEXOM.

6. BepostHocTs BeIMTpHIIIA 10 oOnmrammu 3aiima paBHa 0,25. KakoBa BeposTHOCTH TOTO, uTO M3 8
obnuraiuit 3 BEIMTPAIOT?

ITPAKTUYECKAS PABOTA Ne2«Cay4alinbie BeJMYUHBD)

1. Cnyuaiinas BenuuuHa X UMeeT pacrpeielieHne BepOsITHOCTEH, pe/iCTaBIeHHOe Ta0nuLei

X 0,1 0,2 0,3 0,4 0,5
P(x) 03 P, 0.2 0,15 0,25

Haitru  P,, dyskomio  pacnpenenenns F(X). [Toctpoutrs  rpadux F(X). Haiitn
M (X),D(X),o(X).

2.3a71aHa IIOTHOCTH PacIpeieNieHys HePEPBIBHOM ciydaitHoii Bemmunasl X

0, x<0;
f(x)=<a(4x-3), 0<x<2
0, x>2.

Haiitu: 1) mapamerp a; 2) pyHKIUIO pacripeeneHus F (X); 3) MareMaTH4ECKOEe 0XKHUIaHUE, JUCTIEPCUIO
U CpeHEe KBAJAPaTUYECKOE OTKIOHEHUE CITy4yailHOW BEIMYUHBI X; 4) PlO< X <=

3.HempepbiBHast ciiydaifHash BEIUYMHA HMEET PAaBHOMEPHOE paclpelesicHHe C XapaKTepUCTHKAMU
M [X]Z 2, D[X]= 4/ 3. Haiitu f(x), F(X) u BeposATHOCTH TOTO, YTO B TPEX HE3aBUCHUMBIX

VCIIBITAHMSX CITydaifHas BENMMUMHA X XOTs OBl pa3 I0Nana B MHTEPBa [1,2].



4, JIuctanmms X MEXIy IBYMSI COCEIHUMHU CaMOJIETaMH B CTPOIO MMEET MOKA3aTeIbHOE pacipeiesieHue ¢
MaTeMaTHdeckuM oxuaniem M (X) =100 M . OnacHOCTH CTOJKHOBEHHS CAMOJIETOB BO3HHKAET npu

yMeHbIIeHnn nuctaniuu 10 20 M. HailTu BepoSATHOCTh BOSHUKHOBEHUSI 3TOM OMACHOCTH.
5. 3agaHbl MaTeMaTHYECKOE OXUJAHUE @ M CpEJHEe KBaJPAaTUYECKOE OTKJIOHEHHE O HOPMAaJIbHO
pacrnpesenieHHON ciay4yaiiHoM BenuwuuHbl X. Haiftu: 1) BeposiTHOCTH TOro, uto X HPUMET 3HAYCHUE,

npuHamiexamee uaTepBany (& [); 2) BEepOSTHOCTb TOro, UTO AOCONIOTHAS BEIMYHHA OTKIOHCHHS

CJTy4aiiHOM BETMYMHBI OT MATEMATHIECKOTO OKHMIAHMS OKAXKETCS MEHbIIE O .
a=7; 0 =2; @ =6; =10, 5=4.
Bapuant Ne2

1.CnyyaitHas Benu4rHa X UMEET pacipeiesieHUe BEpOsSTHOCTEH, MpecTaBIeHHOE TabauIen

X 0,2 04 0,7 0,8 1
P(x) P, 0,15 0,25 0,2 0,3

Haitru P,  dyskmmio  pacmpenenenus F(X). [Toctpoutrs  rpaduxk F(X). Haiitn
M (X),D(X),o(X).

2.3a/1aHa IIOTHOCTh PACTIPE/ICNICH s HEIPEPBIBHOMN CITydaiiHON BeMUnHBl X |

0, x<0;

f(x)=<a-cos2x, 0<x<—;

7
4

V4
0, x>-—.
4
Haiiti: 1) mapamerp a; 2) byskimo pacnpenenenus F (X); 3) MareMaTH4eCKOe 0XKHJIaHUE, JUCTIEPCUIO

T
U Cpe/IHee KBaIpaTHIEeCKOE OTKIIOHEHUE CITy4yaitHON BeTMUYUHBI X; 4) PlO< X <—

3. HempepbiBHast ciyyaifHass BeNTMYMHA HMEET DPAaBHOMEpPHOE paclpefelieHHe C XapaKTepHUCTUKaMU
M [X]Z 2, D[X]=4/ 3. Haiitu f(x), F(X) u BepOATHOCTH TOTO, YTO B TPEX HE3ABHCHUMBIX

VICTIBITAHUAX CITydaiHas BeTMYMHA X XOTs OBl pa3 MoNaja B MHTEPBa [3,5].
4. Cpok ciy»0bl mpubopa — ciaydaiiHas BEeIMUUHA X, pacrpe/iesieHHast 0 SKCIIOHCHIIMAIIbHOMY 3aKOHY C
napamerpom A =3. Vkasarh IUIOTHOCTh BEpOSTHOCTH | (X)u aucnossie XapaKTePUCTUKU ITOU

CIIy4aiiHO BEJIMYHUHBI, IOCTPOUTHh KPUBYIO PACIIPEACICHUS.
5. 3amgaHBl MaTeMaTHYECKOE OXHUJAHUE @ W CpeHee KBaJPAaTUYECKOE OTKJIOHEHHE O HOPMAJIBHO
pacnpeneneHHoM ciayyaiiHOM BenuuuHbl X. Haiftu: 1) BeposiTHOCTH TOro, uto X HpUMET 3HAYECHUE,

npuHaIexKanee uuTepBany (O [); 2) BEpOSTHOCTb TOTO, UTO AOCOMIOTHAS BENHYMHA OTKIOHEHHS

CJ'Iy‘-IElfIHOﬁ BCIIMYNHBI OT MATEMATHYCCKOT'O OXKNJaHHSA OKaXE€TCA MCHBIIIC 5 .
a=14; 0 =4; ¢ =18; [ =34; 5=8.
Bapuant Ne3

1. Cnyuaitnast BennuuHa X UMeeT pacrpeielieHne BEpOsITHOCTEH, Ipe/ICTaBIeHHOe Ta0nuIei

X -1 0 1 2 3
P(x) 0,1 P, 0,25 0,2 0,3

Haiitu P2, GyHKLIUIO  pacnpeneneHHs F(X). [Toctpouts  rpadux F(X). Haiitn
M (X),D(X),o(X).



2. 3a1aHa IWIOTHOCTh PAcIpeieieHUs HEMPephIBHOI cydaitHoil Beamdauasl X

0, x<0;
f(x):<Esinx, OSXS%;

0, x>

3

Haiitu: 1) mapamerp a; 2) GpyHKIMIO pacupenenenus (X); 3) MaTeMaTHYECKOE OKHJIaHHE, JUCTICPCHUIO

T
U Cpe/IHee KBaIpPaTHIYECKOE OTKJIIOHEHHE CIIy4yaliHON BeTMYHHBI X; 4) PlO< X <—

3. Llena nenenus mkansl amrnepmerpa pasHa 0,2. ITokasanus amnepMmeTpa OKpYyIIISIOT 10 OJIMKaIero
1eIsoro aAeneHus. HaliTu BeposTHOCTB TOro, 4To Ipu oTcueTe OyneT caenana ommoka, npesblimatonias 0,03
A.

4.B TeueHue yaca KOMMYTATOp, YCTAHOBJICHHBIM AJs BKIIOYEHHUs Tele(OHHBIX ammaparoB B ogucax
TOproBoi (GupMbl, noay4yaeT B cpeaHeM 90 BbI30oBOB. CuuTasi, 4YTO YUCIIO BBI30BOB Ha JIIOOOM OTpeE3Ke
BPEMEHU paclpeielieHo 1o 3akoHy IlyaccoHa, HaliTH BEpOSTHOCTh TOTO, YTO B TEYEHHUE 2 MUHYT HOCTYISAT
TPH BBI30BA; HE MEHEE TPEX BHI30BOB.

5. 3ajaHpl MaTeMaTHUYECKOE OXHJAHUE @ U CpeJHee KBaJpaTHUECKOE OTKJIOHEHHWE O HOPMAaJbHO
pacripenienieHHON cityyaiiHoW BenumuuHbl X. Haiitu: 1) BeposTHOCTh TOro, 4yro X NpHUMET 3HAueHHeE,

npuHaUIeKaliee uHTeppaity (X, ,B); 2) BEpOSATHOCTb TOTO, YTO a0COJIOTHAs BEJIMYMHA OTKJIOHEHUS

CJTy4aiiHOM BEIMUYMHBI OT MATEMATHYECKOTO OKHMIAHMS OKAXKETCS MEHbIIE O .
a=8; 0 =4; ¢ =8; [ =12; 5=8.
Bapuant Ne4

1. Cnyyaiinas BenuurHa X UMeET pacnpe/iesieHne BepOATHOCTEN, IPEICTaBICHHOE Ta0IuIeH

X 1 2 3 4 5
P(x) 0,1 P, 0,25 0,2 0,3
Haittu P, 2, (QYHKIUIO  pacnpeneicHUs F (X) . Hoctpouts  rpadux F (X) . Habitn

M (X),D(X),o(X).

2.3a/1aHa MIIOTHOCT PaCTIpe/IeNIeH s HEIPEPBIBHOMN CITydaitHOM BemmunHbl X |

0, x<1;
f(x)=qax, 1<x<2
0, x>2.

Haiitu: 1) mapamerp a; 2) GpyHKImo pacnpenenenus F (X); 3) MaTeMaTH4EeCKOE OKHIaHHE, JUCTICPCUIO
U Cpe/IHee KBaIpaTHIEeCKOE OTKJIIOHEHUE CITydyaitHON BeTMIHHBI X; 4) PlO0< X <=

3.MHTepBan qmkeHus TerioxoaoB «MockBa» Ha p.MpThIm cocTaBisieT

3 4y. JlayHMKM MOJIXOIAT K IPUCTAaHU B HEKOTOPBIM MOMEHT BPEMEHH, HE 3Has pacrnucanus. Kakosa
BEPOSTHOCTH TOT0, YTO OHH OMO3JAJIM Ha OUEPEIHOM Terioxoa He Oojiee yeM Ha 15 MuH.

4 Vccnenyercst pailoH mMaccoBoi rubenu cynoB B BoitHe 1939-1945 rr. BeposiTHOCTh OOHapy:keHHUS

0,04t .
3aTOHYBIIETO Cy/HA 3a BpeMs IoMcka L 3amaercs popmymoit P(t) =1-e . Illycts cnyualinas

BenMunHa T — BpeMs, HeoOXoauMoe il OOHapyKEeHUsi odepenHoro cynHa (B uyacax). Haiitu cpennee
3HaueHue 7.

5. 3agaHbl MAaTEMAaTUUYECKOE OXXKMJIAHUE d M CPEIHEE KBaJpaTUYECKOE OTKJIOHEHHWE O HOPMaJbHO
pacnpesneneHHOM ciyyaiiHoM BenuwuuHbl X. Haiftu: 1) BeposiTHOCTH TOro, uto X HpUMET 3HAYECHUE,



npuHagiexamee uaTepBany (& [); 2) BepOSTHOCTb TOro, YTO AOCONIOTHAS BEIMYMHA OTKIOHCHHS

cnyqaﬁHoﬁ BCIIMYWHBI OT MATECMATHUYCCKOT O OKHUJAaHUS OKAXKXKETCA MCHBIIIC 5 .
a=8; 0 =4; & =15; S =14; O =6.

Bapuant NeS

1. CniyqaiiHas BenuurHa X UMEET pacupeiesieHue BEpOsSTHOCTEH, MpecTaBICHHOE Ta0IuIei

X 0,1 0,2 0,3 0,4 0,5
P(x) 0.2 P, 0,1 0,1 0,3

Haiitu P2, byHKIMIO  pacnpeaeneHus F(X). [Toctpouts  rpaduk F(X). Haiitu
M (X),D(X),o(X).

2. 3ajaHa MIOTHOCTH PacpeieieHns HeNPepBIBHOM ciydaiHoi Bemmuunsl X :

f(X)=—

1+ X
Haiitu: 1) mapametp a; 2) dyHKUHIO pacmpeneiaeHus F (X); 3) MaTeMaTHYECKOE OXKHUIAHUE, TUCTIEPCHUIO

XxeR.

2 1

U CpeHee KBaApaTUIeCKOe OTKIOHEHUE CIy4ailHOW BeTUYUHBI X; 4) P(O < X< 1).

3.MHTepBan nBUKEHUs Ou3enb-moe3noB uepe3 c¢. Hosas Jlsuiss Ha Ypane cocrtaBimsier 6 4. Typuctsl
MOJIXOASAT K BOK3aJly B HEKOTOPbIIf MOMEHT BpeMeHH. KakoBa BepoATHOCTB TOTO, 4TO noe3 [ yimen 20 MuH
Ha3aa? KakoBa BEpOSTHOCTB TOTO, YTO A0 OTXO0/a CIEAYIOIIEr0 «IU3esD» OCTAIOCh HE MeHee 3,5 u.

4. BeposATHOCTh BRIXOZIA M3 CTPOs TpaHchopMaTopa 3a BpeMs SKcIUTyatamuu U 3amaercs (opmymnoii:

0,002t
P(t) =1-e . CnyuaifHas BenuuuHa 7— Bpemsi 0e30Tka3zHOW paloThl Tpacopmaropa. Haitu

MaTEMaTHYECKOE OKUAAHNE U AUCTIEPCHIO T, €Cliu BenuuuHa 1 u3Mepsiercs B 4acax.
5. 3agaHbl MaTeMaTU4YeCKOE OXKMJAHUE a M CpelHee KBaJpaTUYeCKOe OTKJIOHEHHE O HOPMaJbHO
pacnpezneneHHoi cimyyaliHo BenuuuHbl X. Haiitu: 1) BeposATHOCTH TOro, 4ro X NpUMET 3HAYEHUE,

npuHaIexKanee uuTepBany (C; [); 2) BEpOSTHOCTH TOTO, UTO AOCOMIOTHAS BENHYMHA OTKIOHEHHS

cnyqaﬁHoﬁ BCIIMYUHBI OT MAaTEMATHUYCCKOI'O O KUIAaHHUA OKAXKETCA MCHBIIIC 5 .
a=8; 0 =3; a =9; [} =18; O =6.

Bapuant Ne6

1. Cnyuaiinast BenuuuHa X MUMeeT pacrpeielieHne BepOosITHOCTEH, pe/iCTaBIeHHOe Ta0nuLei

X 0,5 0,4 0,3 0,2 0,1
Px) 0.2 P, 0.1 0.1 0,3

Haiitn PZ’ GyHKIMIO  pacmpeneneHus F(X). [Toctpouts  rpaduk F(X), Haiitn
M (X), D(X),o(X).

2. 3a/1aHa IIOTHOCTH PACIIpe/Ie/ICHHs HEIPEPHIBHOI CTydJaitHOl BeTmuuabl X :

0, x<I1;
f(x)=<a(2x-1), 1<x<2
0, x>2.

Haiitu: 1) mapametp a; 2) QyHKIINIO pacrpeaeieHust F(X); 3) maTemMaTuyecKoe OKUAaHHUE, JUCTIEPCUIO U
cpesiHee KBaJpaTHIeCKoe OTKIOHeHHe cilydaitnoit Bemuunnsl X; 4) Pl 0 < X < — |,

3.MHTepBan ABMIKEHUS TpamBas paBeH 5 MuH. [laccakup MOAXOIUT K OCTAHOBKE B HEKOTOPHIH MOMEHT



BpemMeHH. KakoBa BEpOSTHOCTH TOrO, YTO OH MOJOIIEN HE paHee YeM Yepe3 MHUHYTY IOcie yxoja
MpeAbIYILEro TaMBasi, HO HE MO3/IHEE YEM 3a JIBE MUHYTHI 10 OTX0/1a CIEAYIOIIEro?
4 HemnpepbiBHast ciyyaiiHas BenuuMHa X paclpeneieHa MO MOKa3aTelIbHOMY 3aKOHY C IUIOTHOCTBIO

0 mpu X < 0;
BEPOATHOCTH f (X) = D HaiiTi BeposSTHOCTH COOBITUS {X € (0,2;0,5)}.
4e™" mpu x > 0.

5. 3amaHbpl MaTeMaTHU4YeCKOE OXHMJAHUE a M CpelHee KBaapaTU4YeCKOoe OTKIOHEHHEe O HOPMAaJbHO
pacrnpesnesieHHON ciy4yaiiHoM BenuwuuHbl X. Haiftu: 1) BeposiTHOCTH TOro, uto X HpPUMET 3HAYCHUE,

npuHaUIeKaliee uHrepaity (X, 5); 2) BEPOSITHOCTh TOTO, YTO aOCOJIOTHAs BEJIWYMHA OTKJIOHCHHS

cnyqaﬁHofI BCJIIMYWHBI OT MATECMATHUYCCKOT' O OKHUJAaHUS OKAXXETCA MCHBIIIC 5 .
a=12; 0 =5; a =17; [ =22; O =15.

Bapuant Ne7

1.Cnyyvaitnas BenuurHa X UMEET pacrpeiesieHue BEpOsITHOCTEH, MpeIcTaBIeHHOE TabauIen

X 0,1 0,2 0,3 0,4 0,5
P(x) 0,3 P, 0,25 0,15 0,1

Haiitn P2 , Gyskmmo  pacnpegenenms  F (X) . Hocrponts rpadux F (X) . Hantn
M(X),D(X),5(X).

2. 3a/1aHa IIOTHOCTH PaCHpe/IeiIeH s HEIPEPhIBHOIM CIydaiHOl Beamuuabl X

0, x<0;

f(x)= a(8x2+4x), OSXSE;

w

1
0, x>-.

3
Haiiti: 1) mapamerp a; 2) Gysknmio pacnpenencuus (X); 3) MateMaTu4ecKoe OXKUAAHHUE, TUCTIEPCUIO
¥ cpejiHee KBaApaTHUeCKoe OTKIOHeHue cinydaiinoit Bemuuunsl X; 4) P| 0 < X < =

3 llena neneHus mkanasl u3MepuTenbHoro npubopa pasHa 0,2. Ilokazanus mpubopa OKpYTJISIOT 110
Ommxkaiimero nemoro yucia. Ilomaras, 4ro mpu oTcueTe OIIMOKA OKPYIVIEHUS paclperieseHa Io
PaBHOMEPHOMY 3aKOHY, HAaWTH MaTE€MaTU4YeCKOe OXHUAAHUE, OUCIEPCHUI0, CPEAHEE KBaAPaTUYECKOe
OTKJIOHEHHE 3TOU cydailHOW BEJIMYMHBI, BEPOSITHOCTH TOTO, UTO OMIMOKA OKpyriieHus 6osibie 0,5.

4 BeposiTHOCTh BBIXOAA M3 CTPOS THAPOMY(TH BAIONPOBOAA TEIIOBO3a 3a BPEMs SKCIUTyaTamum L
—0,05t

3anaeTcs GopMyIoi P(t) =1-e . Cnyuaiinas BenuunHa 7' — BpeMsi paboThl THAPOMY(PTHI 10 BBIX0/1a

u3 cTpos (B Mecsauax). Hailtu cpennee Bpemst 6€30Tka3HON pabOThI THAPOMY(THI.
5. 3agaHbl MaTeMaTUYeCKOE OXXKHMJAaHHWE a M CpelHee KBaJapaTU4YeCKOoe OTKIOHEHHe O HOPMAaJbHO
pacnpezeneHHoi cimyyaliHo BenuuuHbl X. Haiitu: 1) BeposATHOCTH TOro, 4ro X NpUMET 3HAYEHUE,

MpUHAAIeKalee uaTepBany (&, ,B); 2) BEpOSATHOCTb TOTO, YTO aOCOJIOTHAs BEJIWYMHA OTKJIOHEHUS

cnyqaﬁHoﬁ BCIIMYUHBI OT MAaTEMATHUYCCKOI'O O KUIAHHUA OKAXKETCA MCHBIIIC 5 .
a=11; 0 =3; a =17; [ =26; O =12.

Bapuant Ne8

1.CnyvaitHas Beu4rHa X UMEET pacipeiesieHne BEpOsSTHOCTEH, MpecTaBIeHHOE Ta0auIen

X |1 E E [4 5




| P(x) 10,2 | P, 0,25 10,1 10,3 |

Haittu  P,, dyskomio — pacnpenenenus F(x). [Toctpoutrs  rpaduk F(X). Haitu
M(X),D(X),o(X).

2. 3a1aHa IWIOTHOCTH PACIIPeieeHIs HEPEPLIBHOM CIy4aifHOi BeTmauHbl X

0, x<0;
f(x)=4qa-sinx, OSXS%;

0, x>

2

Haiitu: 1) mapamertp a; 2) dyHKUHMIO pacmpeneiaeHus F (X); 3) MaTeMaTHYECKOE OXKUIAHUE, TUCTICPCHUIO

U CpeHee KBaApaTUIeCKOe OTKIOHEHUE CIy4ailHOW BeTUYUHBI X; 4) P(O <X<rm )

3.MuHyTHas CTpesiKa MIEKTPUISCKUX YaCOB HA BOK3aJIe TICPEMEINIACTCS CKAaYKOOOPa3HO B KOHIIC KaxI0H
MUHYTBHl. HaiiTh BEpOSTHOCTH TOTO, YTO B JaHHOE MIHOBEHHE Yachl TOKAa3bIBAIOT BPEMs, KOTOPOE
OTJIMYAETCs OT UCTUHHOIO He Oosiee uem Ha 20 c.

4. Bpemsi 0e30TKa3HOW pabOThI TEJICBH30pa PACIPENCICHO MO0 MOKa3aTeIbHOMY 3aKOHY C IUIOTHOCTBIO

f ('[) = (),0(')2(3‘70'0021 . HaliTu BeposTHOCTB TOTO, UTO TEJIEBU30p MpopadoTaeT 6e30TkazHo He MeHee 1000

q.
5. 3ajaHpl MaTEMaTUYECKOE OXKMUIAHUE a W CpeHEee KBaJIpaTUYECKOE OTKJIOHEHHEe O HOPMaIbHO
pacnpesneneHHo cinydyaiiHoW BenmuumHbl X. Haiitu: 1) BepoATHOCTH TOro, 4ro X NpUMET 3HAYCHUE,

npuHaIexKanee uuTepBany (C; [); 2) BepOsATHOCTb TOTO, UTO AOCOMIOTHAS BENMYHHA OTKIOHCHHS

CJ'IyLIaI\/JIHOI\/’I BCJIMYHUHBI OT MaTEMAaTHYCCKOI'O OKHJAaHU OKAXKETCSA MCHBIIIC 5 .

a=10; 0 =8; o =14; [ =18; O =2.
Bapuant Ne9

1.Cnyuaiinas BenuunHa X UMeeT pacpeeseHre BEpOSTHOCTE!, peicTaBIeHHOe Ta0nuLen

X 0,2 0,4 0,7 0,8 1
P(x) 2 0,15 0,25 0,2 0.3

Haiitu  P,, Qynxmuio  pacnpeesneHus F(X). [Toctpouts  rpaduk F(X), Haiitn
M (X), D(X),o(X).

2. 3a1aHa IIOTHOCTh PACIIPEIeIeHHs HEePEPHIBHOM CITydaifHOi BeTHIuHbl X !

0, xg—z;

f (X) =< cosx, —%<x§0;

Haittu: 1) dysknuro pacnpeneneHus F(X); 2) MaTeMaTH4YECKOE OKUJAHHUE, QUCIIEPCUI0 U CpelHEe
KBaJpaTHUecKoe OTKIOHeHHe crmydaitnoi Bemmaunnsl X; 3) Pl 0 < X <= |,

3.llena nenenus mkansl amnepmerpa paBHa 0,5A. [lokazaHust OKpYIJISIOT OO ONMKAMIIETo JENeHUs.



Haiit BEposITHOCTB TOTO, YTO MPHU OTCUETE OyAeT caenana omuoka He 6osee 0,1A.

4. Bpems T 6e30TKa3HOM paOOTHI AWCILIES paclpeesieHo 0 MOKa3aTeIbHOMY 3aKOHY C MaTeMaTHUYEeCKUM
oxxunanue 5000 4. KakoBa BepOATHOCTH TOTO, YTO KOHKPETHBIN JUCIIICH TpopaboTaet 6e3 oTkaza ot 7000
10 10000 u.

5. 3agaHbpl MaTeMaTHUYeCKOE OXHJAHUE a M CpelHee KBaapaTU4YeCKOe OTKIOHEHHe O HOPMAaJbHO
pacrnpesesieHHON ciay4yaiiHoM BenuwuuHbl X. Haittu: 1) BeposiTHOCTH TOro, uto X HPUMET 3HAYCHUE,

npuHaUIeKaliee uHreppaity (&, 5); 2) BEPOSITHOCTh TOTO, YTO aOCOJIOTHAs BEJIWYMHA OTKJIOHCHHS

cnyqaﬁHofI BCJIIMYWHBI OT MATECMATHUYCCKOI'O OXKUIAHUA OKAXKETCSI MCHBIIIC 5 .
a=10; 0 =2; o =11; [ =13; O =5.

Bapuant Nel0

1.Cnyuaiinas BenmnunHa X UMEET pactpe/ieICHHe BEPOITHOCTEH, IPEICTAaBICHHOE TaOIHUIIeH

X -1 0 1 2 3
P(x) P, 0,15 0,25 0,2 0,3

Haiitn Pl» (GYHKIUIO  pacrnpeesieHus F(X). [Toctpoutrs  rpaduxk F(X). Haiitn
M (X),D(X),o(X).

2. 3aaHa IIOTHOCTh pacipeeeHUs] HEPEPhIBHOW ClTydailHON BeTHYUHBI X !

0, x<2;
f(x)=<a(x-2), 2<x<3;
0, x>3.

Haitru: 1) mapamerp a; 2) GpyHKImio pacnpenenenus (X); 3) MareMaTu4ecKoe OKUAAHUE, TUCTIEPCUIO

¥ cpejiHee KBaJpaTHUeCKoe OTKIOHeHue cinydaiinoit Bemmunasl X; 4) P| 0 < X < =

3.Bce 3HaueHUs paBHOMEPHO paclpe/lelIeHHON Cly4allHOW BETMUYMHBI JIeKaT Ha OTpe3Ke [2;8]. Haiitu
BEPOSTHOCTh IMOMAIAHUS CIIyYailHOI BETMUUHBI B TPOMEXYTOK  (3;5).

4. Yucno oTKazaBIIMX 3a BpeMs 1 SJEMEHTOB ammapaTypbl — CilydaiiHas BeJIWYHHA, pacipeiesieHHas
sxcrionenmuansio (A = 0,2). Vkazars m1oTHOCTS 1 QYHKIHIO pacHpeieeH s, TOCTPOUTh UX TPaduKH,

HalTU CPeIHEE YUCIIO SJIEMEHTOB, KOTOPbIE MOT'YT BBIMTH U3 CTpos 3a Bpems 1. KakoBa BEpOATHOCTB TOTO,
YTO YUCJIO OTKA3aBIIUX JIEMEHTOB 3aKIFOYEHO MKy 3 1 10?7

5. 3amaHbpl MaTeMaTU4YeCKOE OXHIAHUE a M CpelHee KBaJpaTUYecKoe OTKJIOHEHHWEe O HOPMaJbHO
pacnpeneneHHoOM ciay4yaiiHOM BenuwuuHbl X. Haiftu: 1) BeposiTHOCTH TOro, uto X NpUMET 3HAYECHUE,

npuHaIeKaliee uHTeppaity (&, ,3); 2) BEpOSATHOCTb TOTO, YTO aOCOJIOTHAs BEJIWYMHA OTKJIOHEHUS

CJ'Iy'-IaI‘/’IHOI\/'I BEJINMYNHBI OT MAaTEMAaTHUYCCKOI'O OXKUJaHUA OKAXXETCsI MCHBIIIC 5 .

a=11; 0 =4; o =13; [ =23; O =6.
IMMPAKTHYECKAS PABOTA Ne3 K<MATEMATHYECKAS CTATUCTHUKA»

3anaua 1. [IpoBepka runores3sl 0 3aK0He pacinpeiejeHUs TreHePaJbHOM COBOKYITHOCTH 1O
kpurepuro ITupcona

Jiss  pa3yMHOro  IUIAHHUPOBaHMA W OpraHu3alMu  paboThl  PEMOHTHBIX ~ MAaCTEPCKHUX
CEJIbCKOXO3SMCTBEHHOW  TEXHUKH OKa3ajioch HEOOXOAMMBIM M3YUUTh AJUTEIBHOCTh PEMOHTHBIX
oleparuii, Tpou3BOJUMBIX MacTepckUMHU. IlomyueHsl pe3ynbTaTsl (CrpyNIIMPOBAaHHBIE IO MHTEpPBajIaMm)
COOTBETCTBYIOIIETO CTATUCTUYECKOTO 00cCienoBanus ((PUKCHpPOBAHBI IUTEILHOCTH omepanuii B 100
clly4dasx):



[ %) | Dix,)

n, Ny

TpeOyercs:
1) mocTpouTh rUCTOrpaMMy YacTOCTEH;

2) HallTH YMCIOBEIC XapaKTePHCTHKH BBIOOpKH (X, S, A, E);

3) mo BUAY THCTOrpaMMBbl M 3HAUEHHSIM YMCIIOBBIX XapaKTEPUCTHK BBIIBUHYTHh TMIIOTE3y O 3aKOHE
pacripenienieHus CIy4aifHOW BETMYMHBI X — JUIMTENBHOCTH PEMOHTHBIX ONEpaluid, OLIEHUTh MapaMeTphl
TEOPETHUYECKOT0 3aKOHA U 3allUCaTh €ro BUL;

4) mpoBepHUTh OCHOBHYIO THIIOTE3y O 3aKOHE pacmpeneneHus X mo kpureputo Ilupcona (ypoBeHb
3HaYMMOCTH BBIOPATh CAMOCTOSITEIHHO);

5) mpoBepHTH ABE abTEPHATHBHBIEC THIIOTE3BI O 3aKOHE pacipeznenacHus X no kputepuro [Tupcona.

BapuaHT 1
1%, %.1) | [0:3) | [3:6) | [6:9) | [9;12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 3 17 20 22 13 12 10 3
BapuaHT 2
[, %.1) [ [0;3) | [3:6) | [6:9) | [9:12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 24 22 16 12 10 9 5 2
BapuaHT 3
. %.1) | [0;3) | [3:6) | [6:9) | [9,12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 23 21 15 11 9 7 8 6
BapuaHnTt 4
i %) | [0;3) | [3:6) | [6:9) | [9;12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 2 6 9 27 30 11 9 6
BapuaHT 5
X %) | [0:3) | [3:6) | [6:9) | [9;12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 14 11 12 13 14 12 13 11
BapuaHT 6
i, %.1) | [0:3) | [3:6) | [6:9) | [9;12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 25 20 14 11 10 8 5 7
BapuaHnTt 7
X %) | [0;3) | [3:6) | [6:9) | [9;12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 26 19 13 12 11 7 8 4
BapuaHT 8
X %) | [0;3) | [3:6) | [6:9) | [9,12) | [12;15) | [15;18) | [18;21) | [21;24)
n; 24 21 14 11 9 10 8 3
BapuaHT 9

i, %.1) | [0:3) | [3:6) | [6:9) | [9;12) | [12;15) | [15:18) | [18;21) | [21;24)
n; 3 8 10 25 20 13 11 10




BapuanT 10
[x.%.) [10:3) | [3:6) | [6:9) [ [9:12) [ [12;15) [ [15;18) [ [18;21) | [21;24)
n; 7 8 9 25 20 15 10 6

33}13‘13 2. Koppeﬂmmom{o-perpeccuonﬂblﬁ AHAJ/IN3 CTATUCTHYICCKUX TJAaHHbIX

[Tony4eHs! pe3yabTaThl HAOIIOICHUN ABYMEpHOM cityuaiiHon BennduHbl (X; Y)

Y
D% Y1 Yo ... Yr
X 11 n12 o nlr
%2 n21 nzz o 2r
X nsl n82 . Ngr

TpeOyeTcsi TPOBECTH PErPECCHOHHO-KOPPESIMOHHBIM aHAJIM3 CTATUCTUYECKUX JIAHHBIX TI0
CIIeIyIOLIEel CXeMe:

1. Haiitu rpynmoBsie cpesiaue Y nepemMenHoit Y. B npsiMoyrosbHOM cHcTeMe KOOPMHAT IOCTPOUTh

TOYKH (Xi ' Yi ) 1 JJoMaHyto Jinauio perpeccuu Y Ha X. CorjacHO BUIY SMIIMPUUECKON JIMHUU PETPECCUu

(«1oMaHnoi») Y mo X BeIOpaTh BUJ KOPPEIALMOHHON CBSA3H MEXAY IepeMeHHbIMU X U Y.
2. Haiitu renepanbhble cpeanue X ¥ Y M COCTaBUTH YpaBHEHHE JUHEHHOW perpeccun Y Ha X,

MOCTPOUTH I'paUK PETPECCHH.

3. CocraBuTh ypaBHEHUs JUHEWHOW perpeccun X Ha Y M mocTpouTh Irpaduk perpeccuu. Ilo
BBHIOpAaHHOMY 3HAUEHHUIO EPEMEHHOM X clenaTh MPOrHO3 0’KUIAEMOT0 CPEIHEro 3HaUeHUs NepPEMEHHOM
Y.

4. YCcTaHOBUTH TECHOTY CBSI3U MEX/y epeMEHHbIMU BearunHaMu X u Y

5.01eHUTh CYIIECTBEHHOCTh BEIOOPOYHOTO KO3 PUIIMEHTA KOPPEIALIUH.

Bapmuanr 1
X\Y 4 6 8 10 12
10 1 1
15 1 1
20 2 4 2
25 5 11
30 6 12 10
35 4 10 10 8
40 6 6
Bapmuanr 2
X\Y 50 150 250 350 450
8 1 2 1
8,5 3 10 1
9 3 40 2
9,5 5 20 1
10 10 1
Bapuant 3
X\Y 9,9 10 10,1 10,2 10,3 10,4 10,5
0,8 1 2
0,9 1 2 1
1 2 2 1




1,1 1 3
1,2 1 2
1,3 1
Bapuant 4
X\Y 16 26 36 46 56
20 4
25 6 8
30 10 32 4
35 3 12 1
40 9 6 5
Bapuanr S
X\Y 1 3 5 7 9
20 8 12
30 2 20
40 8 10 9 10
50 1 8 12
Bapuanr 6
X\Y 34 35 36 37 38 39
15 1 2
17 3 6 4
19 4 13 15
21 1 11 4 8 2
23 1 2 5 2
25 1 3 &) 4 7
27 3 1
29 1 1
Bapuanr 7
X\Y 10-15 15-20 20-25 25-30 30-35 35-40
0-0,2 4
0.2-0,4 2 2
0,4-0,6 2
0,6-0,8 6 4 4
0,8-1,0 6 6
1,0-1,2 4
Bapuanr 8
X\Y 12 18 24 30 36 42
20 2 5
30 4 6 3
40 2 8 9 3
50 12 16 2
60 2 6 4 1
70 7 2
80 1 6
Bapuanr 9
X\Y 10 15 20 25 30 35
50 2 2
60 2 4 &) 6 4




70 12 10 4
80 10 10 6
90 8 6
Bapuant 10

X\Y 10 14 18 22 26 30 34 38 42

25 4 9 3

45 1 3 18 13 4

65 1 1 1 20 3

85 3 1 1 16 9

105 4 2 26

125 3 18 7

145 10 17 2
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10 JUCHUITIINHE «BrpIcias maTemaTHuKa

1 cemecTp

Kareropus 1. Teopust. JIuneitnas anredpa

Marpuia — 3710...

a)IPSIMOYTOJIbHASI TA0IUIIA YHCEIT
0)onpenenuTens

B)OTJIMYHBIN oT HYJISI
I')HEONPEEIIAEMOE ITIOHATUE

MUHOP

VYropsiioueHHass COBOKYIHOCTb
KOTOpPBIX HOMEpP CTPOKM M HOMEp
COBIIAJIAI0T, Ha3bIBACTCH. ..

JJIEMEHTOB, Yy
cToJIOna

a) MOOOYHOM JUArOHAJIBI0 MATPHUIIBI
0) HEHYJIEBOUW MaTpHIICH

B) IJIaBHOW JUAroHaJIbIO MAaTPHIIbI
I')IMaroHaJIbHOW MaTpuIeh

Ecin B MmaTpulle 4HMCIO CTPOK pPaBHO YHCIY €€
CTOJNOIIOB, TO TaKas MaTpHUIla HA3bIBACTCS:

a)IPSIMOYTOJIbHOM
0) KBagpaTHOM
B) €AMHUYHOU

CoBokynHocth MX N  ngeiicTBUTENBHBIX UYHCE,
PAacCIOJIOKEHHBIX B BUE IPSIMOYTOJILHOM TaOJIHIIbI,
rjae M — YUCIO CTPOK, N — YHUCIO CTOJIOIOB
TaOIUIBI, HA3BIBAETCS:

a) NPSMOYTOJILHON MaTpHIIei
0) ompeenuTeneM
B) KBaJpaTHON MaTpuuei

Ecnus MaTpuie BCC 3JICMCHTBI IJ1aBHOM JuaroHain
PaBHbI €AWMHUIC, 4@ BCC OCTAJIBHBLIC JJICMCHTBI —
HYJICBLIC, TO TaKad MaTpulla HA3bIBACTCA:

a)HyJIeBOU
0) TuaroHaJIbHON
B) CAMHUIHOM

Ecnu B kBajpaTHOW MaTpulle BCE €€ BJIEMEHTBHI,
CTOSIIME HW)KE HWIMW BBIIIE TJIaBHOM JIMAaroHaju
PpaBHBI HYJIIO, TO 3Ta MaTPHUIA Ha3bIBACTCS

a) HyJIeBOI
0) TpeyroJabHOI
B) JMAroHaJbHOMN

UToObl BBIYUCIUTH NPOU3BEICHUE MATPHIBI Ha
YHCII0, HY>KHO. ..

a) YMHOXUTH 3JIEMEHTHI TIEPBOI CTPOKH Ha
9TO YHUCIIO

0) YMHOXXHTD DJIEMEHTHI TIEPBOTO CTOJIOIIA
Ha DTO YHUCJIIO

B)  YMHOXHUTb  DJIEMEHTHI
JIMaroHajayd Ha OTO YUCJIIO

T) YMHOXHUTh KaxXJIbIi JJIEMEHT Ha 3TO
YHUCTIO

TJIaBHON

IIpn ymHOXeHMHM wMaTtpunbl A Ha Mmarpuny B
JIOJKHO COOMTIOIAThCS YCIIOBHE. ..

a) YHCIIO CTOJIOIIOB MATPHUIlLI A paBHO
YHCITy CTOJNOIOB MaTpuIlsl B

0) 4KCIIO0 CTPOK MATPHUIBl A PaBHO YUCITY
cToN0I0B MaTpuIlsl B

B) YHCJIO CTOJOIIOB MaTpuIlbl A paBHO
YHUCILy CTPOK MaTpulilsl B

') YUCIIO CTPOK MATPHUIBI A paBHO YHUCTY
CTpPOK MaTpuilsl B




Oneparuss yMHOXKEHMsI MaTpull He oOjagaet
CBOMCTBOM...

a)acCOIMATHBHOCTH 0)KOMMYTaTHBHOCTH
B)AUCTPUOYTUBHOCTH

10

[Ipy yMHOXXEHMHM MaTpULBl Ha
MaTpuily OyieT mojyyeHa. ..

CAMHUYHYIO

a) UCXOHasi MaTpHIla

0) oOpaTHasi MaTpuIa

B) €IMHUYHAs MaTpHIla

') TPAaHCIIOHUPOBaHHAs MaTPHIIA

11

3x2,

Marpuiia B _3x4n marpuna C — 2x4. Toraa
CYILIECTBYET MPOU3BEICHUE MATPHUII ...

Marpuna <4 umeer pa3sMepHOCTh

a) BxC
6) AxB
B) CxB
r) AxC

12

Onpenenurens — 3T0...

a) YKCIIo

0) MarpuIa

B) BEKTOP

T) TaOJIUIA YHCelT

13

Uemy HE MOXKET OBITH paBEH OINPEAETUTEND. ..

a) OTpULIATEIbHOMY 3HAYEHUIO
0) 1poOHOMY 3HAYCHHIO

B) HYJIIO

r) 0ECKOHEYHOCTH

14

ITopsimok onpenenuTens 3To. ..

a)Iuara3oH 3Ha4€HHUH ero 3J€MEHTOB
0)cyMMa MH/IEKCOB IOCJIETHEr0 3JIeMEHTa
IIOCJIETHEH CTPOKHU
B)3HAUEHHE ONPEIETUTEINS
CTPOK U CTOJIOLI0B

T')4UCIIO

15

MuHoOp onpenenurens 31o. ..

JJIEMEHTOB €ro TIJIaBHOH

a) cymma
JaroHanu
0) anireOpanyuecKkoe JOMOTHEHUE IeMEHTa
OTIpeAeTUTENSI

B) JIpYroii OIpeieanTeNb, IOJIYYeHHbIN U3
JTAHHOTO  BBIUEPKMBAHUEM CTPOKH H
cTonbua

I) TPOU3BEIECHUE DOJEMEHTOB TJaBHOM

UaroHalIn

16

Anrebpanyeckoe JOMOJHEHNUE KaXKIOro dJIEMEHTa
paBHo...

a) MHHOPY 3TOrO 3JIEMEHTA, B3STOMY C
MIPOTUBOIOJIOKHBIM 3HAKOM,;

0) MHHOpY 3TOTO 3JEMEHTa, B3ITOMY CO
CBOMM 3HAKOM, €CIIM CyMMa HOMEpPOB
CTPOKM U CTOJOLA, Ha MepeceuyeHUH
KOTOPBIX ~ CTOMT  JIaHHBIM  DJIEMEHT,
HEYETHO, M C OOpaTHBIM 3HAKOM, €CId
YETHO;

B) MHHOPY 3TOTO 3JEMEHTa, B3SITOMY CO
CBOMM 3HAKOM, €CIIM CyMMa HOMEpPOB
CTPOKM U CTOJOLA, Ha MepeceuyeHUH
KOTOPBIX CTOUT JTAHHBIN 3JIEMEHT, YETHO, U
C 0OpaTHBIM 3HAKOM, €CIIM — HEYETHO

17

IIpaBuio TPEyroabHUKOB — 3TO. ..

a) IIpaBUIIO npeoOpa3oBaHuUs
OTIpEAeTUTEIS

0) MmpaBWJIO BBIYMCICHUS ONPEIACTUTENS
J1000TO TOpsI/IKa




B) MPaBHJIO BBIYHCICHUS ONPEICITUTEIS
TPETHETO MOPSIIKA
T') MpaBWJIO 00pa30BaHMs MUHOPOB

18

a; O

Onpenenutens (A1
a, O

A3

83| pase. ..
83

a) Ay, (anaes - 313331)
6)— ay (a11a33 - a13a31)
B) (auass - a13a31)

r) - (311333 - a13a31)

19

Paznoxenuem OIMPCACIIUTEIIA 110 JICMCHTAM CTPOKU
Ha3bIBACTCA. ..

l)a) HaxoXIeHUE ONpENeNUuTeNsl Kak
CYMMBI TIPOU3BEJICHUIH 3JIEMEHTOB CTPOKHU
Ha MUHOPBI ITHX JJIEMEHTOB

0)Hax0XKJICHHE OTIPEICITUTEIIS Kak
CYMMBI ITPOU3BEICHUN 3JIEMEHTOB CTOJIOIA
Ha MX aJreOpanvecKue JOMOTHCHUS

B)HAXOXKJICHUE  OMPEACIUTENS  Kak
CYMMBI IIPOU3BEICHUIN 3JIEMEHTOB CTPOKHU
HA MHHOPBI ITHX JJIEMEHTOB

I)HAXOXKJACHHE  ONPEICIIUTEIS  Kak

CYMMBI TIPOU3BEICHUI JJIEMEHTOB CTPOKHU
Ha MX aJIreOpanvdecku JTOMOJTHEHHS

20

Panrom MaTpulbl HA3bIBACTCA. . .

a) HauOOJIBIIMKA TOPSAIOK HEHYJICBBIX
MUHOPOB

0) KOJIMYECTBO HEHYJIEBBIX DJIEMEHTOB

B) KOJIMYECTBO HYJIEBBIX AJICMEHTOB

r) HauOONBUIMI TOPSAOK  HYJIEBOTO
MHHOpA

21

Panr maTpuibl MOKHO HalTH. ..

a) TOJIBKO U1 KBaPaTHON MaTPHIIbI

0) TONBKO Uid MaTpuibpl 0e3 HYJIEBbIX
JJIEMEHTOB

B) JUTsI TFOOOM MaTPHIIBI

I') TOJBKO Il CAMMETPUYHON MaTPULIbI

22

OOparHas marpuna i JAaHHOM MaTpUIBl HE
CYIIIECTBYET, €CIIH. ..

a) OIpeNeNUTeNb JAaHHON MaTpULbl paBeH
HYJIIO

0) B JaHHOU MAaTpUIle XOTh OJWH DJIEMEHT
HYJIEBOU

B) JIaHHAas MaTpPHUIIA HE BBIPOKICHHAS

T') B JaHHOW MAaTpUIIE AJIIEMEHTHI TJIaBHOM
JIMaroHaJlu HyJIEBbIE

23

Martpuna A HaseiBaeTcs 0OpaTHON K Matpuie 4,
€Cllu. ..

a) OHa YWTACTCs CIpaBa HAJICBO TaKKe
Kak A ciieBa HampaBo

0) AXE=A-1

B) AxA-1=A-1xA=E, rne E- enunnunas
MaTpHIa

I) €CiaM TOCJie TPAHCIIOHHPOBAHUHM OHA
COBIIAZAET C JAHHOM

24

DIeMeHTHI 00paTHOW MAaTPHUIIBI — JTO. ..

a)areOpandecKue TOMOJTHEHHS
0) MHHODBI
B)MaKOPBI
T')IIPOTHBOIIOJIOKHBIE 3JIEMEHTHI

25

CKOJbKO OOpaTHBIX MaTPHUIl MOKET CYIIECTBOBAThH
U1 JaHHOU?

a) oJIHa
0) mo00e KOTMIECTBO
B) OJIHA WJIU JIBE




T') HU OJTHOM WJIM OJTHA

26 | JInsi HEBBIPOXKIACHHOW KBaapaTHOW MaTPHUIBI 4 X = A_l B
y a) <+~
penieHue cucteMel AX =B B MaTpU4YHOM (opme -1
AMeeT BUII ... 6)‘}{_5r A
_ -1
B) X =AB
-1
r) X=BA
27 | Ecnu npu pelieHnu CUCTEMBl YPaBHEHUI METO/IOM | a) CHCTeMa UMEET €MHCTBEHHOE PEeIIeHue
Kpamepa Bce ornpeaenuTenn paBHbl HYJIIO, TO. .. 0) cucremMa UMeeT HEeHYJIEBbIE PEIIECHUS
B) cuctemMa  HUMeeT  OECKOHEYHOE
MHOKECTBO PEILLICHUI
') CUCTEMA HE UMEET pEUICHU
28 | Ilpu pemieHun cucTeMbl JMHEHHBIX YpPaBHEHUH C a) CTpOKH matpuusl A nuneitno
KBaJPATHON MATpHLCH KOddPULHCHTOB <1 Helb3st | 3aBUCHMBI
npuMeHTh hopmyisl Kpamepa, eciu. .. 6) HH OJMH W3 CTONGIOB MaTpuIbl <1 He
SIBIIACTCS JIMHENHON KOMOMHaLuen
OCTaJIbHBIX
B) CTOIOLBI MaTpPHIIbI A numeitno
3aBHCUMBI
r) ONpeIeTUTeh MATPHIIE! <1 paBeH HyIIO
29 | Meton 'aycca — 9710 ... a) METOJI TTOCIIEI0BATEIIHHOTO HCKITFOUCHUS
HepEMEHHBIX
0) MeTO]1 3aMEeHbI IEPEMEHHBIX
B) METO/J] CJIOKECHHUSI
30 | Ecnm Bce 3neMeHTBI MaTPHUIbl CBOOOTHBIX WICHOB | a) CHCTEMa HE MMEET peIIeHU
paBHBI HYJIIIO, TO 0) BCe HEU3BECTHBIC PaBHBI HYIIO
B) cUCcTeMa 00s3aTeIbHO UMEET PEIICHUS
I) HA OJWH W3 BApUAHTOB HE SBIAETCS
MPABUIIHLHBIM
31 | Ilpm pemeHnu cucTeM ypaBHEeHUI MeToioM [aycca | a) ynansiTh paBHBIE 15M01
HEJb3A. .. IPONOPLUUOHAIBHBIE CTPOKH KPOME OHOMN
0) mo0yI0 CTPOKY YMHOXAaTh WJIH JIEIUTh
Ha HEKOTOPOE YNCIIO0
B) IIEPECTABIATh MECTAMU CTPOKHU
r) yYMHOXaTh 1000  crtomben  Ha
HEKOTOPOE YHCIIO
32 [ana cucrema M JINHEWHBIX  YpaBHEHUU a) eC N=p, TO CHCTEMA COBMECTHA
0 . | 6) eciu n>m, To cucreMa UMeeT XOTs Obl
N HEM3BECTHHIMH. Th PAaHT MATPHIBI 3TOH
c €13BeC yCTb pa ATPHLBL ITOR | 1y nererme
CHCTEMBI paBeH K, a paHT pacIIUpEeHHOW MATPHUIIBI B) eciu p=k=n, TO cucTeMa UMEeT TOJIBKO
cucteMsbl paBeH P. [IpaBuibHBIMEU yTBEepKAeHUsIMA | OAHO PCIICHHUEC
r) ecmu p>k, TO cucrema He HMeeT
SBIISIOTCA. . . "
peleHni
Kareropus 2. Matpuns! u onpeaenutenu, CJIAY (npaktuka)
1 | BemmonHuTts neiicTBue: (3 9 6)
a).
3-1 3 2)_ 6). 18
3
9

B). 6




r). He cymecTtByer oTBeTa

BrimmonHuThs nelicteue:

000

0 1 2 4
L2 4)2 4 8 16
4 a).
= 5). (20)
(o 4 16)
I). (
BeimonauTh nericTeue: a). (2 5 2)
2 0). 1
ol = 3
9
5
457)- 5
B)

r). He cymeCTByeT OTBETa

BrInonHuTE neiicTBue:

0 0

1 2
0
4 8 16
4
24)
16 (
(3 2 1) (o 4 16)
r).
BeInosHUTE nelicTBUE: a). (2 0 5
2)' °
0
0| = 2
5 0).
132)+ B).(337)
T). HEBEpHas omnepanus
B 7| :
;II;I_OJ'IHI/ITI) eVCcTBUE a). (2 0 5)
5
0| = 0
5
0). 2
5). 5 0 2

T'). HeBepHasl oreparus




7 | Haiitn anreOpamdeckoe pomonHeHue Al4, ecnu | a). 46
U3BECTHA MaTpUIa: 0) -46
1 2 3 -1 B). -6
2 -3 4 1 r). 6
0 6 5 -3
2 4 6 1
8 | Haiitu anreOpanyeckoe nomonnenue A23, ecnu | a) 18
W3BECTHA MaTPHIIA: 0) -18
1 2 3 -1 B) -6
2 -3 4 1 r)6
0 6 5 -3
2 4 6 1
9 | Haiitu oOpaTHYIO MaTpHUIly: 10 3 2
2 1 -1\° 23 23 23
3 2 1 217
a) 23 23 23
1082
23 23 23
2 51U
23 23 23
217
6) 23 23 23
B) HE CYIIIECTBYET
0 o3 2
23 23 23
29 5 1
23 23 23
17
B) 23 23 23
10 | BelYMCAHUTD ONpENeNnuTeNb: a)0
2 -1 2 3 6) 213
1 -1 3 _ B) -106
3 1 1 3| r) 87
-4 2 -1 2
Kareropus 3. Cuctembl THHEHHBIX alredpandecKux ypaBHEHUN
1 | HaiiTu pemenne cucTeMbl TMHEHHBIX YPAaBHEHHUI: | @) pellieHue OTCYTCTBYET
X—2y+z=-1 0) x=1, y=-2, z=-0,23
CX—2y—7=2 B) x=3, y=-0.25, z=-4.5
r) x=-0.11, y=2.14, z=0.56
2X+2y+z2=1
2 | OOBeMBI TPOMEXYTOUHOH MPOIYKIUH B JINHEHHOI ‘76 113
CTaTUYECKOM MoAenu JIeOHThEBAa NPEINCTABIICHBI
‘6 8 10 93 03
11 9 7 |,
: 1) 113 2) 76
10 9 8

MaTpHULIEN a 00BEMEI BaJIOBBIX




(100 (73} (115
120) 94 94
BBIIIYCKOB —  BEKTOPOM Torna 00BeMBI 115 23
KOHEYHOI0 MNpPOAYKTa OyAyT MpPeICTaBIEHbI | 3) 4 4)
BEKTOPOM ...
OOBeMbl IPOMEKYTOUHOM MPOTYKINUU B TMHEHHON ‘006 0.06 008
CTaTHYECKON Mopenu JIEOHTheBa IPEICTABICHBI i i '
; A=1012 012 0,02
6 12 24
12 24 6 | 1) 0,06 0,03 004
6 12 0,06 012 0,24
MaTpHUIeH a 00beMbl BaJOBBIX
100 A[D__Dﬁ 012 0,03
200 | 2) 0,02 0,02 0.04
'0.01 0,02 0,04
BBIIIYCKOB — BEKTOPOM Torma wmatpuia
K09()(UIIMEHTOB MPSIMBIX 3aTPAT UMEET BUI ... 4=1002 004 001
3) ,0.01 0.01 0,02)
0,06 012 0,24)
A=1012 024 0,006
4) 0.06 0,06 0.12)

Haiitn penieHne cUCTEMBI IMHEWHBIX YPABHEHUN:
X+2y-2=6

X-y+3z=4

2X-3y+2z=2

a) Pemenue orcyrcTByet
6) x=1, y=-2,z=3

B) x=1, y=3, z=2

r) x=3,y=2, z=1

Kareropus 4. Teopust BekTopHble mpocTpaHCcTBa

Bri6epuTe HEBEpHOE YTBEP)KJICHUE .

a) OTpe3ok, jIsi KOTOPOro yKa3aHo, KaKoi
U3 €ro KOHIIOB CYMTAeTCsd HayajioM, a
KaKOH — KOHIIOM, Ha3bIBAETCSI BEKTOPOM.
6) Jlrobast Touka NPOCTPAHCTBA MOXKET
paccMaTpUBaThCS KaK BEKTOP.

B) /JlnuHoil HeHyneBoro BekTopa AB
HazbIBaeTCs JIMHa oTpe3ka AB

r) BekTopsl Ha3bIBalOTCS PaBHBIMH, €CIIU
WX JUTMHBI PaBHBI.

n) Ot 000K TOYKH MOXKHO OTJIOKHTH
BEKTOpP, PAaBHBIM JaHHOMY, W TIPUTOM
TOJILKO OJIUH.

Bribepurte HeBepHOE YTBEPKACHHUE .

a) Cymma BekTopos & + b HE 3aBUCUT OT
BHIOOpPa  TOYKH, OT KOTOpOM TMpH

CIIOYKCHUU OTKJIAJIIBACTCS BEKTOp 2.
6) IlpousBenenue I00Or0 BEKTOpa Ha
YHCIIO HYJIb €CTh HEHYJIEBOM BEKTOD.

B) Hns aroboro K u 1006010
BekTopa & BEKTOPbl &

n ka KOJUJIMHCAPHEL.




r) CyMMa HECKOJBKUX BEKTOPOB HeE
3aBUCUT OT TOr0, B KaKOM MOPSJIKE OHU
CKJIa/IbIBAIOTCSI.

Bribepure BepHbIC yTBEPKICHUS.

a) Tpu BEKTOpa Ha3bIBAKOTCS
KOMIUIAHAPHBIMH, eciu pu
OTKJIaJIIBAHUM OT OJHOM U TOW K€ TOYKH
OHU OyZyT JIeKaTh B OJTHON IJIOCKOCTH

0) Tpu BekTOpa, Cpeu KOTOPhIX UMEIOTCS
JBa COHAIIPaBJICHHbIX BEKTODA,
KOMIUIAaHAPHBI.

B) /[Ba 1t0OBIX BEKTOPa HEKOMILIAHAPHBI
r) IIpu crnoxxeHun TpEX HEKOMIUIAHAPHBIX
BEKTOPOB MOYHO I10JIb30BaThCsl IPABUIIOM
napasuleenune1a

VYka3aTb, Kakue W3 CIEAYIOIIMX YyTBEp)KIeHuM | a)2, 4

HEBEPHBI. 0)1,4

1) Tpu BekTOpa, ABa W3 KOTOPBIX KOJUIMHEApHBL, | B) 1,2, 3,4

KOMILTaHAPHBI. r)3,4

2) JIroOble TpU BEKTOpa KOMILIAHAPHBI.

3) Ecau Tpu BeKTOpa KOMIUIAHApHbI, TO KakKue-

HUOYb 1B U3 HUX KOJUTMHEAPHBI.

4) Ecniu o1H U3 Tpex BEKTOPOB 0, rooru BEKTOPBI

KOMILUTAHAPHBI.

Cpeau mpelCTaBICHHBIX MHOXKECTB JIMHEHHOE | a) MHO>KECTBO BCEX MaTpHIl

TIPOCTPAHCTBO He obpaszyent ... pasmepHocThio MXN
0) MHOYECTBO BCEX BEKTOPOB,
MPUHAIIIEKAIINX TPOCTPAHCTBY R2
B) MHOECTBO BCEX BEKTOPOB,
MPHUHAIIIEKAIINX TPOCTPAaHCTBY R3
r) MHOECTBO BCEX MaTpuI
pasmepHocThio MXN, CcozlepIKaIInX
TOJIBKO MOJIOKUTEbHBIE YHCIIa

JInneiinoe npocrpancteo L ne a) 0-X=0 114 moGoro ¥ €L

obnadaem CBOMCTBOM ... 6 v

)auist JIF000r0 MOXKET

CYILIECTBOBATh HECKOJIBKO
TIPOTHUBOMOJIOKHBIX SIEMEHTOB — -+ = L
B)HEUTPAJIBHBINA JIEMEHT O0€L gpngerca
€/IMHCTBEHHBIM
) (-Dx=-x s mo6oro ¥ €L

JluneitHOE IPOCTPAHCTBO 0Opa3yem MHOXKECTBO ...

a) HaTypaJbHBIX YHCEN

0) MOJOKUTEIbHBIX PATUOHAIBHBIX YHCEI
B) A€MCTBUTEIBHBIX YHCEIN

I') OTPULIATENIBHBIX LIEIBIX YHCENT

JIuneitHoe
0Opazyem MHOXECTBO ...

IIPOCTPAHCTBO He

a) HaTypaJbHBIX YHCEIN

0) KBaJIpaTHBIX MaTPHI] BTOPOTO MOPsIKA
B) JBYMEPHBIX BEKTOPOB
I') AEHCTBUTEIBHBIX YHCE




9 | Ang  dNeMEHTOB  JUHEWHOTO  IPOCTPAHCTBA 2) A-0=0
oncpannuun CJIOKCHUA )41 YMHOXCHUSA Ha D X =x
NEHCTBUTENbHOE YUCIIO 00J1aJal0T CBOMCTBOM ... 0) . ‘1;_ ‘1; ‘
g LY =Y
—X=X
r)
10 | CkanspHoe IPOU3BE/ICHUE BEKTOPOB B|a) CyMMe IPOU3BEICHUI

KOOpJAuHaTax paBHO ...

COOTBCTCTBYIOIIUX KOOpAMWHAT HOAHHBIX
BCKTOPOB

0) MIPOU3BEICHUIO CyMM
COOTBETCTBYIOIIMX KOOPIMUHAT JaHHBIX
BEKTOPOB

B) pasHoCTH POM3BEICHUI

COOTBETCTBYIOIIIMX KOOPAMHAT JIAHHBIX
BEKTOPOB

I) KOpPHIO KBaJpaTHOMY M3 CyMMBbI
IIPOU3BEIEHUN COOTBETCTBYIOLINX
KOOpPJMHAT JaHHBIX BEKTOPOB

11

Uemy paBHO CKaJlIpHOE IIPOU3BEJIEHUE JIBYX
NEePHEHANKYJISPHBIX BEKTOPOB?

a)0
0) 1
B) HE CYILIECTBYET

Kareropus 5. BekTtopHast anredpa

1| Haitru OpT BEKTOpa a=(3.0- 4). a)>
6). (3,0,-4)
503
B) 5 5
o5
r) 5 5
2 | Haiin nHy Bektopa AB . ecim A(1,2,3) n a) 0
B(2, 4, 1). 6)3
B) -3
r)(1,2,-2)
3 | CkanspHOe NMPOU3BEJCHNE BEKTOPOB a). 0
a=(1L-12)  5-(23-1) paBHo 6) -3
B) 1
r) 8
4 Bekropsl ;2 -0y b1 HePIEH UK a)-2
YIISpHBI, eciu k paBHoO... 6)-4
B).2
r).4
5 | CkanspHOe NMPOU3BEJICHNE BEKTOPOB a)2
a= {-2;-1;1;2;0} u b={0;1;1;1;2},3amanueix B | 6).0
OpPTOHOPMHUPOBAHHOM 0a3uce, PaBHO... B).3
r)2
6 | Haiitu yron mexay BeKTOpamu T
a:(l’z)n B:(_Z’l). a) 2
6) 0°
3n




r) T

7 | CxkanspHOE MPOU3BEICHUE BEKTOPOB a)0
a=(3,2,-1) u D=(L,-1,1) passo 6)-3
B) 6
r) 8
8 . PRI a)3
Haiitu opt Bektopa 2=(1,-2,-2) 6) (1.-2,-2)
B) (1/3,-2/3,-2/3)
r) (-1,2,2)
9 | Haiitu nnuay Bektopa AB | ecim A(1,2,3) u a). 0
B(3, 0, 4). 6)3
B) -3
r)(2,-2,1)
10| Haiirn yron Mexnay Bekropamu a=(2.-3,1) wu b T
=(3,1,-3) a) 2
6). 0°
3n
B). 2
r 7™
11 | Haittu yronm mexay npsameiMua X +2y+3=0 u | a) 00
2x-y-5=0. n
6) 2
3n
B) 2
r T
12 Haiitu momynb BekTopa ¢ =(4,-3,12) g)) 112
B) 11
r) 12
13 | Jansl Tpu BepmmHbl mapamutenorpamma: A(0;0), | a) (0; 4)
B(1;3), C(5;3). Haiitu uetBepryto Bepmuny D, | 0) (4; 0)
IIPOTHBOJISKAIIYIO BepiinHe B. B) (0; -4)
r). (-4, 0)
14 | Haiiru nnuny Bektopa AB | ecim A(2,0,3) u B(3, - a) (1,-2,2)
2,5). 6)3
B). 5
r) (3,-2,5)
15 | Ha nnockoctu gansl 2 Bektopa p={2; -3} u q={1; 2) 2p + 5q
2}. Paznoxenue BekTopa a={9; 4} mo 6a3ucy P d 5). p+q
UMeeT BUJI ... e
B). 2p-5q
r) S5p+3q
0. P-4
16 | CxanspHOE IpOM3BECHNE BEKTOPOB 2) (1, -23)
a = (1, _1, 2) u b = (2, 3 —1) paBHO 6) (5, 5, 5)
B) 3
r)-3
17 | Hanmel Tpu BepmuHbl mapamtenorpamma: A(0;0), | a) (0; 5)
B(2;3), C(7;3). Haittu uerBepryto Bepmuny D, | 6) (5; 0)
IPOTUBOJISKAIYIO BepiinHe B. B) (0; -5)

r) (-5; 0)




18 | Cmemannoe npowusBeneHue | a)— 36
b . C, 6)36
BEKTOPOB M ° B3MTBIX B  YyKa3aHHOM B)3
HOpsIIIKE, paBHoO 3. Torga CMELIaHHOE - 12
MIPOU3BEICHNE }
BEKTOPOB 3a. 2z u (-_ 2b-) paBHoO ...
Kareropus 6. Teopus. AHanTuTHYECKAsE TEOMETPHUSI
1 VYkaxute npaBwibHOE cooTBeTcTBUE Mexay | 1B,2A,3C,4D
XapaKTepoM pacrnosoKeHus IJIOKOCTH
a:AX+By+Cz+d=0 B geKapTOBOM IIPOCTPAHCTBE H
3HauYeHUsIMHU Kodpdunrento A, B, C.
1)a mapamienbaa oc OX  2)o IPOXOIMT Yepes
ocp Oz
3)a mepecekaer ocu OX, Oy u Oz 4) «
nepneHoukyapua niockocmu OXy
A) A=0,B=0,C#0,D=0
B) 4#0,B=0,C=0,D=#0
C) A#0,B=0,C#0,D=#0
D) A=0,B=0,C#0,D=#0
2 | JIBe mpsiMble Ha MIOCKOCTHU MapaUIeIbHBI, €CIIU: a) ux HAIPAaBIISAIONINE BEKTOPbI
KOJUIMHEAPHBI;
0) ux HaIpaBJISIOIINE BEKTOPBI
TIePIICHIUKYJISIPHBI,
B) ux HaIpaBJIAIOIINE BEKTOPBI
nepecekaroTcs moa yriom 300;
r) ux HaMpaBJIAIOIINE BEKTOPBI
repecekarTcs o yriom 600;
1) ux HOpMAaJIbHbBIE BEKTOPBI
MIePIICHIUKYIISIPHBI.
3 | JIBe mpsMble Ha TUIOCKOCTH TEPIEHIUKYIISIPHEL, | Q) ux HATIPABIISIOIINE BEKTOPBI
eCITu: KOJUIUHEAPHBI;
0) 170'¢ HaIPaBJISIONINE BEKTOPHI
nepecekaroTcs noa yriaom 300;
B) 1704 HaIPaBJISIOIINE BEKTOPBI
nepecekaroTcs noa yriaom 600;
T) 1704 HaIPaBJISIOIINE BEKTOPBI
MIePIEeHIUK YIS PHBI,
1) 170 HOpMaJTbHBIE BEKTOPBI
KOJUIMHEAPHBI.
4 | e TJIOCKOCTH B MPOCTPAHCTBE | a) ux HATPABIISIOININE BEKTOPBI
MEPIICHIUKYIISPHBI, €CITH: KOJUTMHEAPHBI;
0) nux HaIpaBJISAIOIINE BEKTOPBI
nepecekaroTcs noj yriaom 300;
B) 170'¢ HaIPaBJIAIONINE BEKTOPBI
nepecekaroTcs noj yriaiom 600;
r) 170'¢ HaIPaBJISIONINE BEKTOPBI
MePIEeHIUKYISPHBI;
1) ux HOpMAaJTbHBIE BEKTOPBI

MEPIEeHIUKYISPHBI




5 | OTMeTuTh HeCyIIeCTBYIONIEE Ha3BaHUE YPaBHEHUS | a) KAHOHUYECKHE;
IpPSMOI B TPOCTPAHCTBE: 0) obwue;
B) IPOXOJAIIHIE Yepe3 2 TOUKH;
I')B OTPE3Kax;
1) TapaMeTpUUECKHE.
Kateropus 7. AHanuTuyeckasi reoMeTpus
1 | Haiitu ypaBHeHHMe mpsMOHM, mpoxojnsimend dyepe3 | a) 3x +4y—11=0
manHyio  Touky M (1,2) mepmenmukyaspuo | 0) -3x +4y—11=0
n = (- B) 3x-4y-11=0
JAHHOMY BEKTOPY (3; 4). D 3x+4dy+11-0
2 | Haiitu ypaBHeHHe mnpsiMOH, mpoxoasmieid uepes |a) 2x +3y+4=0
nanHyio Touky M (1,-2) mapamiensHo maHHOMY | 6) 2x +3y—8=0
S — (.2 B) -2X+3y+4=0
BEKTOPY (-3; 2). D) 2x 3y +4=0
3 | Haiitu ypaBHeHHe npsiMol, Mpoxosimeii uepe3 age | a) x +y+1=0
nannbie Toukd M1 (0, 1) u M2 (-1, 2). 0) x-y+1=0
B) -X+y+1=0
r x+y-1=0
4 | HaiiTh KoOpAMHATBI Hampamisioniero Bektopa | a) (-1;0)
npsmoit X +y+1=0. 6) (0;-1)
B) (-1;1)
r (1:1)
5 | Haiitu koopMHaThI HOPMAJIBLHOTO BEKTOpa mipsimoit | a) (3;4)
3x-4y-11=0. 0) (3;-4)
B) (3:11)
r) (3;-11)
6 | Haiitu ypaBHeHHWeE mnpsiMOH, NpOXOAsAUIeH uepes 1 y 23 +4 0
_ ——=X—y+——=
g):l(y M (4,2) mon yrnmom ? =300 k ocu abcuucc 2 3 y 3
i X+ Y+ @ 0
5) V3 3
1 2/3-4
—X-y+——=0
o 3 NG
1 234
———=X—Yyt+—F—=
e 7
7 | Haiitu ypaBHeHuWe mpsMoii, npoxozsmeil depes | a) 3x +4y—12=0
JaHHyl0 Touky M (2,-3) mnepnenaukyssipHo | 06) -3x +4y -6 =0
JAHHOMY BEKTOPY B) 3x—-4y—-12=0
n =(3; 4). r) 3x+4y+6=0
8 | Haiitu ypaBHeHue npsMoii, mpoxozsmeii depes3 | a) 2x +3y+4=0
naHHyl Touky M (2,-1) mapamnenbHo maHHomy | 0) 2x +3y—1=0
BekTopy S = (-3; 2). B) -2x+3y+4=0
r) 2x-3y+1=0
9 | Haiftu ypaBHeHue mpsMoi, npoxozsmeil depes3 | a)3x +2y+1=0
nBe AanHbie Touku M1 (1,2) u M> (3,-1). 0)3x-2y+1=0
B) 3x+2y+9=0
r) 3x+2y-7=0
10 | HaiitTn KoopAMHATHI HampaBIsIoONIero Bekropa | a) (-1;2)
npsiMoii X +2y -6 = 0. 0) (2;-1)
B) (-1;1)

r) (1;1)




11 | Haiitu KoopAMHATBI HOpPMajbHOro BekTopa | a) (-1;2)
npsimort 2x — 3y +12 = 0. 0) (2;3)
B) (-1;1)
r) (2;-3)
12 | Haiitu a, mpu KkoTopoM npsiMbie X-2y+6=0 u a)2
ax+4y-12=0 OynyT napauieabHbI 0) -2
B) 1
r) -3
13 | Haiitu yron mexnay mnpsmeiMu X+2y+3=0 u | a) 00
2x-y-5=0. n
6) 2
3n
B) 2
r) m
14 | Haiitu KoOpAMHATBI HOpPMajbHOro BekTopa | a) (-1;5)
npsimoit x — 5y +12 = 0. 0) (5;-1)
B) (1;-5)
r) (1;1)
Kareropus 8. BBenenue B ananus (Teopusi)
1 | Eciu 3nadyenust mnpenena (QYHKIMM M camMoW | a) Bo3pacTraromieit
(GYHKIIMM B JaHHOW TOYKE paBHBI, TO (QYHKIUS B | 0) pa3pbIBHOM
9TOM TOUKE Ha3bIBACTCS B) HETIPEPHIBHOM
I') MOHOTOHHOM
2 | BeiOepure nmpaBUIIbHOE YTBEPKICHUE: a) 3HaueHue nmpeaena (yHKUUU HE
€IMHCTBEHHOE
0) TOCTOSHHBIH MHOXHTEIIb  HEJb3s
BBIHOCHTB 32 3HAK Tpezesa
B) TOCTOSHHBIH MHOXHTEIb  MOXHO
BBIHOCHTB 32 3HAK Tpezesa
T') Tpelen MOCTOSHHOW BEIMYMHBI PaBeH
HYJTIO
3 | Ecnu QyHkuus HempephlBHA B KaXKIOW TOYKE | ) MOHOTOHHOM Ha 5TOM HHTEpBaJe
WHTEpBaja, TO OHA HA3bIBAETCS 0) BO3pacTarolieil Ha STOM UHTEPBAJIE
B) yOBIBaroIIel Ha 3TOM UHTepBaje
') HEMPEPHIBHOW HA 3TOM HHTEPBAI
4 | Touku, B KOTOPBIX (YHKIMS HE SBISETCS | @) TOUKAMH SKCTPEMyMa
HETPEPHIBHON HAa3BIBAIOTCS 0) KPUTHICCKIMH TOYKAMH
B) TOYKaMU pa3pbiBa
r) TOYKaMH, B KOTOPBIX (yHKUHUS HE
orpejieneHa
5 | [Ipenen mOCTOSIHHOM BEWYHHBI paBeH a) YACITY, K KOTOPOMY CTPEMHUTCS X
0) OCTOSIHHOW BEJIMYMHE
B) HYJIIO
I) o
6 | [Ipomomkure MPEI0KEHUE: [Ipenen | a) mpousBeAeHUIO 3HAYEHUW TMPEIEIOB

MMPOU3BCACHUA KOHCUYHOI'O YHCJIa (I)YHKLII/Iﬁ PaBCH

KKI0U (DYHKIIUU B OTJEIBHOCTH

0) cyMMe MpenenoB Kaxaou (yHKIMUA B
OTZIETHLHOCTH

B) CyMME 3HAYCHHU TNPOU3BOAHBIX STHX

byHKIUI
T') HE CYIIECTBYET




DyYHKIMA MOKET UMETh B TAHHOM TOUYKE

a) JIBa mpejena

0) MHOXXECTBO IPEJIEIOB
B) OJIMH TIpEJe

I') HECKOJIBKO TPE/IEIIOB

Kareropus 8. [TocnenoBaTenbHOCTU U QYHKIIUH

OO01mumi YJIeH q =N
MOCJICI0BATEILHOCTH a). 37
2 3 4 n
1, —,—,—,... nMeeT Q=
3 9 27 0). 3
BUIL... a = (-1 nn+1
B). 3
n
a‘n :(_1)n n—
r). 3
(n+1) —H 4JIeH YHUCIIOBOM = (2nn:11)!
MOCJIE0BaTEAbHOCTH a). 5
_(2n-3)! n+1:(2r:+1)!
T 6). 5" +1
paBeH. .. (2n-2)!
B). n+l T 5n+1
(2n-2)!
Ay = T
r).
OO0mui YJIeH a = 2n
M0CJIeI0BATEIBHOCTH a). 2n-1
2 46 8 .2n
— T Ty — e NMEET a, =(-1)
3579 0). 2n-1
BH]I. .. a =(-1)™ 2n
B). 2n-1
2n
a =
r). 2n+1
OO0 YyJIeH Q- 1
MMOCJIEIOBATEIILHOCTH a) noognd
1111 umeerBun... ' 1
3'9'27 a,=——
n+
6. 3
1
a = _1 n+1
B)‘ n ( ) 3n+1
1
a, =(-1"
b (-1 =
Eciu  dopmyna n-ro|a).l
YJIeHa qKCIIOBOH | 0).3/5




[MOCJIEN0BATEILHOCTHA B).11/21
n+7 |r).l/4
¥MMeeT BUI X, =— ,
n®—>5
TO X4 PABHO...
Obnacte  ompenenenus | a) (-1;0)
yo— 6) (0;0)
Gyskupun  2-x ectp | B)(-00;2) ~ (2; )
r)(- o0;00).
O6nacte  omnpeneneHus a) (—x; -1l +w)
bynkmmn ¥ = YT ecr .
b 6) L +1
r) (—ar +a}
Jst a) 41
bymxin ¥ = Fsmdy mep 0) 8w
HOJ] paBeH B) T
r) 11/2
Dymxus ¥ = a1+ x%3 | a) HeueTHOM
SBIISIeTCS 0) cCOIEepKUT HEYETHYIO CTETIEHb

B) YCTHOM
r) HU YETHOM, HU HEYETHOMN

Kareropus 9. Teopus npenenos

o . 3x%4+2x+1

Haittn npenien lim =52 a) 2
0) 1
B) 3
r) 0,5

2. Haittu npenen |a) 4

. 4x?42x+1

J}l—)n;lo x242x+2 Eg (1)
F) 0

Haiitu npezen | a) 0

. 3x2+10x+4

)}1—{130 x2+5x+2 6330
B
r)3

Haiitu npeznen | a) 0

i x? -2 0) 2

lim —

x—>2 X° —4X + 4 B) o©

r)-4




5 Haiitu npenaen | a) 2
 Ax—1-49-x 0) 0,5
lim
x—5 X—5 B) o0
r)9

6 |Haiitu mpemen |im|a) 0

3¢ —5x+4 0) i
3 —x—+1 B)
F) ]

7 |Haiitu mpemen  |im | a) 2
5¢ —2x+1 8 30’5
2E +x—3 M5

8 |Haittu mpemen  |im |a) O
3¢ +5¢+4 0) 3
2 —x+1 B)

F) oo

9 Haiitu npemen |im | a) 0,5
& —3xX+4 0) 3
2E +5¢—1 B)

F) o0
10 |Hatitu mpemen  |im |a) 0
2 —aca 023
3 +x+4 B)
F) 0

11 | 3nauenue npedena | a) 1,5
.3 -2x+25 0) 0
lim —————paBHo ...

x—o 4% — 2x% =100 B) o
r)-1,5

12 | Haiitu npenen | a) 0
im x®—27 0)3
>3 x? +3x —18 B) 4

F) 0

13 | 'opuzoHTanBHOM a)x =3
aCUMIITOTOM rpaduka | 6)y =2
byHKIHN y = g:zi B)x = %

ABJISIECTCS r) y=1
npsiMasi, — ornpeaensemMas
ypaBHEHHUEM. ..

14 | Haiitu npeaen yHkmuu: | a) 2;




i Yx+20x -1 0) o;
x—e  AX+3 B) I;
r) 0.
Kareropust 10. HempepsiBHOCTDh PyHKITHH
Jns JIpOOHO-paImoHaIbHOM | a) Xx=0
x2 4x—2 |0)x=1
byHKIIUN y = — B) X=3
X =3X | 1) x=-4
TOUKAMH pa3pbiBa SBISIOTCA. ..
Jns TpoOHO-parmoHaibHoM | a) Xx=-0.5
X2 _ 0) X=2
byHKIIMN Y = 5 TOYKaMH | B) X=0
2X° + X r)X=-2
pasphiBa SBISIOTCS. ..
Toukamu  pa3pbiBa  (yHKUMH | a) X=4
Y = SIBISIFOTCS TOUKH 0) X=5
X(X —5) " | B)x=0
r) X=5
Toukamu  paspbiBa  (GyHKIMH | a) X=0
X+3 0) x=-1
y= SBJISIFOTCSL TOYKH. .. -1
X(x +1) B) X=
r) X=-3
1 3226 4r 11

YcTaHoBuUTH COOTBETCTBHUE
Mexay TpadpukoM GYyHKIUU U
XapaKTepOM TOUKH X=4a.

a)TOYKa YCTPAHUMOTO pa3pbiBa




0)Touka pa3psiBa 1-ro poaa
B)TOYKA MaKCUMyMa

I')TOYKa pa3pbiBa 2-TONOpPsAKa
J1)TOYKA HEMPEPBIBHOCTH

Yucno Touyek paspbiBa (PyHKIHU
3aJaHHOMI Ha OTpe3Ke a;b]

,rpadUK  KOTOPOMl MMeeT BH
paBHO...

¢

L

|

I

N/

1 N -
J

Uucmo Touek paspbiBa (PYHKIIHH,
3aJ]aHHOW Ha OTpe3Ke a;b],
rpa@uK KOTOpOH HMMEET BH

paBHoO...
1» b4

; o

N DV
)
I~

YcTaHoBUTE COOTBETCTBUE MEXY | la
dbyHKIIMEH U ee TOUKOM pa3peiBa | 40
1 y = i 3¢
"7 Inx 2e
2. y= 2;
XT+Xx+1
1
R B
XT+2x+1
4. y =1- 2%
a)l 60 o-ld2e)z | U
Ecnu rpaduky pynkuun y = f(x) | a)2
COOTBETCTBYET yCIIOBHUE 0)3
B) BECKOHEUHOCTH

r) -2




lim f(X)=2t0 3HaueHue
Xx—>a

paBHO. ..




[Tpunoxenue 10

TECT

10 JUCHUITIINHE «BrIcias maTemaTHuKa

2 cemecTp

Kareropus 1. Tuddepenimansroe ncuncnenve (teopus)

Ecnu ¢pynkuus nuddepenunpyema B
TOYKE X0, TO B 3TOM TOUYKE QYyHKIHS OyAeT

a) UMEThb IKCTPEMYM;

0) UMETh IPOU3BOIHYIO;
B) HEIIPEPHIBHA;

r) [Ipyroii oTBer.

Kakoe w3  HWKE  NepeYHCICHHBIX
MIPEUIOKEHUI  OIpeNeNsieT MPOU3BOIHYIO
GyHKIMK (KOTJa IpHUpalleHHe apryMeHTa
CTPEMUTCS K HYJI0)?

a) OrtHomeHue mpupameHuss QYHKIAA K
MPUPALICHUIO aPTyMEHTA,

06) Ilpemen  oTHOIICHHS
MPUPALICHUIO aPTyMEHTA,

B) OTHOIIeHNE (PYHKIINU K TIpe/ieTy apryMeHTa,
r) OTHomeHue npeena QyHKIUN K apryMEHTY;
n) IIpenen oTHomeHus mpupamieHus GpyHKIuu
K MIPUPAILICHUIO apTyMEHTA.

byHKIME K

[IepBas
IIOKa3bIBAECT

IIPOU3BOHAS GbyHKIMN

a) CKOpOCTh U3MEHEHUs (PyHKIINH;

0) HanpaBieHUe (QYHKIIHNH;

B) MpUpanieHne QyHKIuu;

T') IpUpaIICHUE apryMeHTa (PyHKIUH.

Huddepennnan GyHKIMM paBeH

a) OTHOUICHWIO TpHUpalleHus (QyHKIUU K
NPUPAIICHHIO apTYMEHTa,

0) mpou3BeleHHUIO MpHpalleHuss (QYHKIUH Ha
NpUpaIIeHHe apryMeHTa;
B) IIPOU3BEICHUIO
NpUpaIICHHe apryMEHTa;
T') IPUPAICHUIO (PYHKIIHH;
1) IPUPALLEHUIO apTyMEHTA.

MIPOU3BOJHOMN Ha

VYkaxure MOJIHOE
bynxuuu f(x; y) :

MpUpalieHue

a) f(x+Ax;y) — f(X}y);

0) f(x;y+Ay) —f(x;y);

B) f(x+Ax;y+Ay) — f(X;y);
r) f(x+Ax;y+Ay) ; n) £ X Ax;
n) flyAy .

Ecin touka MO (x0; y0) siBisieTcst TOUKOM
skcTpemyMa pyHkumu Z = f(x,y), To BEpHO
4TO

a)f'x(x0,y0)=f'y(x0,y0)=0;
0) f'x(x0,y0)=f'y(x0,y0) =1,
B) f'x (x0,y0) f'y (x0, y0 )=1

r) f'x (x0,y0) f'y (x0, y0) =0;

) f'x (x0,y0)=#f'y (x0,y0).

(DYHKHI/IH HAa3bIBACTCA MOHOTOHHO
BO3pacTarole, eciu npu Ax > 0:

a) npupaiienue pynkuuu Ay = 0;
0) mpupamenne GyHkimn Ay > 0;

B) mpupaiieHue GyHkmuu Ay 0;

r) npupaiieHne GyHKiuu Ay 0;
1) npupanienue Gpyakmun Ay < 0.




8 OyHKIMS UMEET B TOUYKE @ MUHUMYM, €CIIU | a) MEHSET 3HaK C IUII0Ca Ha MUHYC;
repBas MPOU3BOJHAS B 3TOU TOYKE: 0) ocTaercsi HOCTOSIHHO;
B) CTPEMHTCS K OECKOHEYHOCTH;
') MEHSIET 3HaK C MUHYCa Ha IUTIOC;
J1) HE MCHSET 3HaK.
9 OyHKIMS UMEET B TOUYKE @ MUHUMYM, €CIIU | a) MEHSET 3HaK C IUIK0Ca Ha MUHYC;
repBasi IPOM3BOAHAS B 3TOM TOYKE: 0) ocTaeTcst IOCTOSIHHOM;
B) CTPEMHTCS K OECKOHEYHOCTH;
') MEHSIeT 3HaK ¢ MUHYCa Ha ILTIOC;
Jl) HE MCHSET 3HaK.
10 YactHoi IIPOU3BOJHOU ¢yHKIMU | @) TPOM3BOAHAS OT YACTHOTO AapryMEHTOB
HECKOJIbKUX MEPEMEHHBIX Ha3bIBACTCS: byHKIUY;
0) mpou3BO/IHAS OT MPOU3BECHUS APTYMEHTOB
byHKINH,
B) TMpPOW3BOAHAA OT Jorapu(ma YACTHOTO
apryMeHTOB (pyHKIIUH;
T') IpOU3BOIHAS OT (DYHKIIMH MIPU YCIOBUH, YTO
BCE apryMEHThl KpOME€ OJHOTO OCTaroTCs
MOCTOSTHHBIMU;
1) TPOU3BO/IHAS OT (PYHKIIMH IIPHU YCIOBHUH, YTO
BCE APTYMEHTHI OCTAIOTCS TIOCTOSIHHBIMHU.
11 Ecinu kaxaoMy 3HAUYEHHIO €NV crapures | @) PyHKUHMOHAIOM;
B COOTBETCTBHE I10 OIPEAEICHHOMY 3aKoHy | 0) TCIOBBIM PAIOM;
ve 7 B) PSIOM YHCEIT,
HEKOTOPOE YHCIIO , TO MHOECTBO o
T') YACIIOBOM MOCIIEI0BATEIBHOCTHIO.
3aHYMEPOBAHHBIX qucen x1, X2,
...,XN Ha3bIBaeTCsA
12 Ecnmu X M y — aBe mepeMeHHBbIe BEITHYUHBI, a
L. By a) ¥ ecom 2 %0
IpUYeM fm x=a my=>5 ., ¥ o | 6)He onpenenen
b aq
B) b
r)He cBsi3aH c a M b
13 [MonubM auddepenmanom 2) S, yidedy
¢byHKIIUN z=f0xy) Ha3bIBACTCS &,
BBIP@XKEHUE 5 P
)
gr
"
B) &
& . OF
— oy +—ry
F) Tors 3‘}-
14 I'panguent QyHKIMM ABYX NEpPEMEHHBIX X | a) MepHeHIUKYJspeH miockocT xOy;

1Y B JaHHOW TOYKE:

0) HampaBJieH 1o ocu Z,
B) paseH 0;
I) NEepHeHIUKYJISIpeH JHHUM YPOBHS ATOU

byHKIUY;
1) KacaTeJieH JTMHAH YPOBHS ATOH (PYHKITUH.

Kareropus 2 [Ipon3BoaHbie (TpaKkTHKA)




’

5
x4+ —ZJ 35
HaiiTu mpon3BoIHyI0 (6 x®x 5 x° — ?x“ >
X2 _ 15 X 25
B) 2
X — 7 X3
T) 5
Haiitu MIPOU3BOJHYIO | a) X-8
(arccos\/l— X —3In1- x) ; @L—x)""x™® + %(1— X)
)
7(1—x)>°x + > @-x)~?
B) 4
0,5(1—x) " x %% + 3 1-x)*
T) 2

Haiitu mponsBoHyrO

!

( X _x-sin 2x)

a) —3™7 -sin X - In 3—sin 2x —2x - c0s2X
6) —3**#-cosx-In3—cosx —x-sin 2x
B) 377 -siN X +5in 2X —2- oS 2X

r) —3% -sin X —sin 2x

. Haiitu mponsBoHyI0 e X 1 2Yx
' - hx-—-= In 2
(e‘x-lnx+2&) a) X 4x
e+ e’ + 2%
6) X Wx
N e 12
—e " Ihx+—+= In 2
) X 24x
—e X = e” l 2&
r X  24Jx
3HaueHue IPOU3BOHON ¢byHkuy | a) -1
T 0) 1
_ AC0SX X=— 0
y=¢ B TOYKE 2 paBHO... & 1
r) €
[IpousBonHas BTOporo mopsjaka (pyHKUHAN 8
y=In 8x umeer BuI... -
a) X
1
0) 8x°
1
B) X
1
r) X
3HaueHue IPOM3BOJHONW BTOpOro mnopsaka | a)ll2
y= (1—3x)4 +2x2 0) 16
byHKIMH B) 12

B Touke X=( paBHO...

r) 108




8 [IpousBogHass BTOporo mopsaka (GpyHKIH 3
y = In(3x) YMeeT BHIL. .. a);
1
2
6) X
1
B) X2
1
r) ?)X2
9 3HavYeHHE MPOU3BOJIHON TpPEeThero nopsaka | a) 0
_ a2X 0) 8
F— y=e""+3 B4
B Touke Xx=(0 paBHO r) 1
10 3HaueHue MPOU3BOIHON Topsiaka pyHkmmu | a) 0
Yy =cosx 0) He CyLIECTBYET
B Touke X=(0 paBHO B)-1
1l
11 3HavyeHHe MPOU3BOJHON TPeThero nopsiaka | a)l
dyHkun Y =SINX 0) He CyLIECTBYET
B Touke X=(0 paBHO B) -1
r 1
Kareropus 3 TlpuiiosxeHusi Npou3BOAHOM
1 VYrnoBoil ko3ddunment kacatenpHOW K | a) -3
=x3+x— 1
rpaduxy pyskmun Y = X X 3 g )
B TOUKE "0 ° paBeH. .. r)
2 VYpaBHeHHe KacaTedbHOM K  rpaduky a) V= —-9Ox -7
— y2 -
dysxmum Y = X —3X+2 5 rouge Xo = 3 6) y=-9
uMeeT BUJ ... B) y=-9x+7
r)y Y= Ox —27
3 VYpaBHeHue HOpMaiu K rpaduky QyHKUUN yo—ix+5
—_ 2 _ PN
y=x —3x+4 B Touke (3;4) umeer BUJI a) 1
y=—x+3
6) 3
) Y= 3Xx—5
r Y= —-3x+13
4 [IpssmonuHEeitHOE IBIDKEHUE 3amaHo | a) 45
_ 2 _¢3 6) 0
3aKOHOM S(t) =18t +9t" —t . Haiitu B; 3
MaKCUMaJIbHYIO CKOPOCTh. 1_,) 60
S i X —sinx 1
Im——;— 4
Haittn mpegen 0 X , HUCIIOJB3YsI 2) 1
npaBuio Jlonurans S




1
B) 6
r) 0
6 i g3 4 3 1
M—— |4 3
Haiitu npengen X > X—3 , 6)) 1
HCIIONB3Ys npasuiio Jlonurans B)
r)0
. lim —=— 6)
Haiitn mpegen x—°  4X | pcrnons3ys 3
npaBuiio Jlonmrans 8
B)
r) 1,5
8 YrinoBoit  k03pPUIMEHT  KacaTenbHOM, | a)2
MPOBEACHHOM K TpaduKy QyHKIIUN 0) -7
_ 9y _ a3X B) -1
y=2x-¢ B rouxe X =0 papen ... _y
r) e
9 3aKkOH JBWJKEHUS MaTepHallbHOM TOYKH | a)25
_ 2 0)23
- X(t)=2+17t + 3t e X(t) 8) 22
- KOOpJMHATa TOYKH B MOMEHT BpeMeHHU t. | 1)20
Torna yckopeHne TOUKH Ipu t=1 paBHO...
10 Haiitu HaumMeHblliee 3HaueHHE (YHKIHUH | a) - 8
f(x) =x3 - 12x + 1 Ha otpe3ske [0,2]: 0) 3
B) 1
r) -15
11 3HavyeHue byHkmM | a) -6
y=x>—6Xx*+6Xx—2 6) 0
B TOUKE Ieperuda B) 2
PaBHO ... r) -2
12 Haiitu npomexytku Bo3pactanus QyHkimu | a) (—oo;0) U (1; +o0)
y=ix*-1x*+6 6) (0;1)
' B) (2;3)
r) (—0;2) U (3; +0)
13 Haiitn naunOonbiiee 3HaueHus ¢GyHkuuu | a) 13
— 4 _ 2 . 6 5
y=X —2X"+5 Ha OTpe3Ke [ 2’2]. B; 0
r) 2
14 Haiit mpoMexyTKH BOTHYTOCTH (QyHKIMHU | a) (—oo; 1)
y=x>+3x°+24x-8 6) (1; +o0)
' B) (2;4)
r) (0;1)
15 Eciu wa orpeske [1;2] BeImodHSETCS | a) ABISETCS yObIBAIOIICH
PaBEHCTBO 0) sBIsieTCS BO3pacTaroneit
f'(x) = —3x+2, To Ha >TOM OTpe3Ke | B) UMEET MUHUMYM

byakmus f(x) ...

') UMEET MAKCUMYM




16 Hanmenpmee 3Hauenue ¢yakmmm y = |1
e*™*" ma orpeske [—2; 2] pasHo ...

17 HauOonbiiee 3HadeHune ¢yHkuun Yy = |6
6e*"~* na orpeske [—2; 2] paBHo ...

18 Oy ¥ = =25+ 5 wa | @) MOHOTOHHO BO3pacTaeT;

- . 0) UMEeT MUHUMYM;
untepsaie (-2;0) )
B) UMEET MAaKCUMYM;

I') MOHOTOHHO yOBbIBaeT

19 HauGonbmee 3nauenue ¢ynkuuu y(x) = | a) S
—x?% + 4x + 5 na orpeske [0; 5]paBHo 0)0

B) 9
r) 8

Kareropus 4 nddepenmuanpHoe ucuucieHne GyHKIUA JIBYX MEPEeMEHHBIX (TPAKTHKA)

1 YactHas MIPOM3BOHAS byHKIMH | a) —2
—x° 0) 5
Z=X"C0s2y 10 TIepEMEHHOMN y B TOUKE B; b
M (1; fj r)o

4 paBHa...

2 7 =3[y _ y2 a) [TapaGoutbr
JluaussMu ypoBHS ()YHKITMH 0) ['urep601BI
SIBJISIFOTCAL. . . B) [Ipsmbie

) DJUIUTICH
3 _ 2 3
Ecam U= COS(X y+z ), TO 3HAaYEHHUe | a) \/5/ 2
: 6)0
M(O:-2:0) ) 12
;—7/2;0) paBHO...
P r) V212
n 1
4 Jana  QyHKIuS  OBYX  NE€pPEMEHHBIX | 2
Z= \/; Ty Torma oGmacth ompeneneHus
3TON (PYHKIIMU N300pakeHa Ha PUCYHKE ...
2)
] 14
.‘......--.E ------- '
0 x 0 x
3)
¥
0 x
5 I'pagueHTOM CKanmspHOTO MOJS U = Xy2Z2 B 47 + 1217 —_ 24k
touke M(3;2;—1) siBisteTcst BEKTOp a) T
6!t 41 -2k
5) 3 +4) -2k
r 3i+2] -k
6 Hamnpasnenue HaHUCKOPEHUIIEro ) I
a

BO3pACTaHMsI CKAJIAPHOTO TMOJS U = XyZ B




touke P(0;1;1) coBmamaer ¢ HampaBiaeHUEM

B) i
BEKTODA. .. K

T) J+
Ecnu rpaguent ckamsproro mois Z = z(X,y) | -3

B TOYKE P —
q= (2\/§ +12+ \/g), TO TPOU3BOJHAS

nojis Z B Touke P B HampaBieHHM BeKTOpa
a= (_ 2’1) paBHa...

3TO BEKTOP

Kareropus 5. MuTerpans! (mpakTuka)

MuoxectBo  11epBOOOpasHbIX  QyHKUUH
f(x)=2sin 5xcos3x

1
—cos8x+ 5 cos2x+C
a)® 2

HUMEET BU/I. .. )
——cosSx—;cosEx+C
6) 8 2
Zging _l 2x+
B) gsm x zcos*x
) 1 .
—sm8x+—smn2x+C
F)S 2
MHOXeCTBO  TepBOOOpa3HbIX  (DyHKIIMH _ e—arcainx s
1 a) |
xl= —darfcEmm X
f( ] 1- x:Eearcsinx 6)e +C
. HMEET BU/I. .. sin T
o) earc_mx L C
arcsinx
r)€ +C
Heonpenenennsiii I 4
—Inl2 +3x" |+
3 4111[ 3x ) C
x dx a)
— 1 ¢
-rg+3x4 “nf+3xt )t c

1

B) 1202432

r) 12
HaiiTu onpeneneHHbIN HHTErpa 8 5.4 10
L x —1 a) 3 3

[ dx,
04X + 1 — §\/§ + §
6) 3 3
_10 5.8
B) 3 3
_8p 10
r) 3 3
Haiitu onpenenieHHbIN HHTETpa J6
] 1 dx. 5 32
0016 +x2)416 + x> V2
6) 32




V2

N
6 Haiitu 3HA4YCHHE onpeneneHHoro | a) 0
WHTEeTrpaJa 6) 0,8
1 2
f dx B) 3
) V1+3x r) 2
7 OnpeneneHHblil MHTErpall, BbIpaXKAIOLIUN 3
IUIOIIAAh TPEYroJbHHKA C BEPIIMHAMHU I(SX—lS)dX
(0;0), (3;15), (0;15), umeeT Bu... a) 0
3
[ (25 -5x)dx
0) °
3
ja5—gmx
B) 0
3
ISxdx
)0
8 Brerauciaurs ILIOINAb ¢burypsi, 64
OTPaHUYECHHOW  JIMHUSIMH,  33JaHHBIMH a) 3
ypaBHeHm;MH 64
y=7-X 6) 5
y=x%-1. 16
B) 3
15
r) 32
9 Boeruncnuts IUI0LIAb burypsl, | a) 3/4
OTrpaHUYEHHON JTUHUSIMHU 0) 3
y=4—x - y=>x —2X B) 4
r) 9
10 VYpaBHenune crpoca Ha HekoTopwid Tomap | (0 =10, C=371
_ 2
HMMEET BUJI: p=134-qg
Haiitn Bwiurpeim  motpeOuteneid, eciu
paBHOBecHas LieHa paBHa 70.
4
Do’ -
0 % x  90=?C=?
11 VYpaBHeHue crpoca Ha HekoTopslid ToBap | p0 =4, C=10

100

p =
HUMEET B q+15 .
Haiitn BeIMTpBII TIOTpEOUTENCH, eciu

paBHOBECHOE KOJIMYECTBO TOBapa pPAaBHO
10.




Py X (Xor Po)

0 %, x

p0 =2C=?

Kateropus 6. Jlnddepenunansubie ypaBHEeHUS (TPAKTHKA)

1 Haiitn yactHOe peruenne nud. ypaBHEHHS | g) y =8cosx
ytgxebxtdy =0 ecomn nipn X=73 y=4. 6) y=-8sinx
B) Yy =—C0SX+8
r) y =4cosx
2 Haiitu oOmiee pemrenne mud. ypaBHEHHS | a) Y =C(X—3)
y’dx+(x-3)dy =0 L
6) X=ce -3
B) Y =—-In(x—3)+c
1
r) x=ce’ +3
3 O6mee pemenue auddepeHTUATBEHOTO a)Y = 32 +x2 +C
ypasHenus Y =18X+2 yyieer BH/I... 5)Y —9x2 +2x+C
B)y=9x2 +2x+C,x+C,
Y =3x° +x* +C,x+C,
Kareropus 7 . Psabl
1 OTHOCUTENBHO CXOAUMOCTH PSJIOB: a) paabl A u B pacxoasarcs
1.1 1 . 1 N 0) psin A pacxonutcs, pana B cxoaurcs
A) 3 32 3" B) psiabl A u B cxonpstes
1 1 1 ) psan A cxoautcs, psia B pacxoaurcst
I+ -+ 5+t +
B) 2 2 2
MOJKHO CJIeaTh BBIBO. ..
2 O0OmmMi  wWieH  II0CIeN0BATEILHOCTH n
23 4 =y
15_5_1_1-" a)
39 27 MMeEeT BHU/I... a = :11
6) 3
n+1 n
)aﬂ = (_1) 3n+l
B
n
an = (_1)“ n—1
T) 3
55 Tperuii  winen  psama  Maknopena | 1,
B K I L IR AW 6 X
(x)ff(0)+f(0)+Tx e 6
_ e3x 9 2
it pyHKIUN Y=¢" umeer ux... > X
9
J— X3
2
9
2
56 HeoOxomuMeblii mpu3HAK CXOAUMOCTH HE | YKa)XUTE HE MEHEE IByX BapHAHTOB OTBETA
BBITIOJTHEH IS PSJIOB. ..




4.

n®+4

n=1

HNHurerpasnbHOe ncuucienue Teopus

MGTOI[ HHTCTPpHUPOBAHUA 110 qacCTiaM

MIPUMEHHUM I[IPH UHTETPUPOBAHUU:

CYMMBI WJIM PA3HOCTH HECKOJBKUX (DYHKIIU;
CJIOKHOH (YHKITNU;

JTMHEHHOU KOMOMHAINU (YHKIUH;
IPOM3BEACHUS PYHKIUI;

1100011 KOMOMHAITNH JIFOOBIX (DYHKIIHH.

Meron 3aMeHBI IEPEMEHHBIX IPUMEHUM IIPU
MHTETPUPOBAHUH

CYMMBI MJIH Pa3HOCTH HECKOJBKHX ()YHKITHIA;
POM3BEACHUS PYHKIUH;

JUHEHHON KOMOMHAIMHU (YHKIIHH;

CIIOKHBIX (YHKITH;

100011 KOMOMHAITUY JTFOOBIX (DYHKIIHHA

HuddepennnanpHoe ypaBHEHHE
y' = f1(y)-f2(x) — aro:

a) ypaBHEHUE C  pa3ueNsouUMUCA
epPEMEHHBIMH;

0) ypaBHEHUE JTUHEHHOE, OHOPOIHOE;

B) OJTHOPOJIHOE YPaBHEHUE;

r)ypaBHeHue Pukkaty;

J)ypaBHEHHE JTUHEIHOE, HEOTHOPOIHOE

JuddepeHnnanbHble ypaBHEHUS ObIBAIOT:

a) TOJIbKO OOBIKHOBEHHBIE;
0)TOJIbKO HEOOBIKHOBEHHBIE;
B)TOJILKO B YaCTHBIX MPOU3BOJHBIX;

T) OOBIKHOBEHHBIE u B YaCTHBIX
MIPOU3BOIHBIX;
) HEOOBIKHOBEHHBIE W B  YaCTHBIX
MTPOU3BOJTHBIX.
HuddepeHnnansHoe ypaBHEHNE a) ypaBHEHUE c pa3aeNIIOIUMUCS
y' +a(x)-y = 0—9to0: MIePEeMCHHBIMU;

0) OHOPOAHOE ypaBHEHHUE;

B) ypaBHeHue Pukkaru;

I') ypaBHEHHUE JIMHEIHOE, OJTHOPOTHOE;
1) YpaBHEHHE JTUHEHHOE, HEOTHOPOIHOE.

HuddepennnanbHoe ypaBHEHHE
y' + a(x)-y = b(x) — aT0:

a)  ypaBHEHHE C  pa3AesAIOIIUMUCS
epeMEHHBIMH,

0) OTHOPOAHOE ypaBHEHHUE;

B) ypaBHeHue Pukkary;

I') ypaBHEHHUE JINHEIHOE, OJTHOPOTHOE;

1) YpaBHEHHE JTUHEHHOE, HEOTHOPOIHOE.

Pemuts
YpaBHEHUE — 3HAYMT:

muddepeHmaIbLHOe

a) HalTH 3HaueHHe (QYHKUMH, oOpalraromiee
ypaBHEHHE B TOXIECTBO;

0) HaifTu 3HavyeHue Jsorapudma ¢GyHKIHH,
oOparnaroree ypaBHEHHE B TOXKJECTBO;

B) HalTH 3HauyeHUWE TaHreHca (YHKIINH,
oOpalnaroiee ypaBHEHHE B TOXKECTBO;
I')HAlTH 3HaYeHHE apryMeHTa, oOpamiaroee
ypaBHEHHE B TOXXJECTBO;
hi) HaWTHU byHKIHIO,
ypaBHEHHE B TOXKIECTBO.

oOparnaromnryro




O6miee pernieHUe HEOHOPOIHOTO JIMHEHHOTO
middepennmansaoro  ypaBHenus (YY)
paBHO:

a)  obmemy
nuHeiHoro VY
0) oOmeMy  pemnieHuIo
nuHenHoro  JIY  mmoc
byHKIHS;

B)  YAaCTHOMY  pCIICHUIO  JIMHEWHOTO
HeoqHOpoaHoro JIY 1uiroc mpou3BOJIbHAS
byHKIUS;

) YacTHOMY  pEIICHHIO
HeoHopoaHoro 1Y

) CyMME YacTHOTO pEUICHHs JIMHEHHOTrO
HeogHopoaHoro JIY wu oOmero pemeHus
JUHEWHoro ogHopoaHoro Y.

PCIICHUIO  OJHOPOIHOTO

OJTHOPOHOTO
HpOI/ISBOJILHaH

JIMHEWHOTO

Ecmm  npu
CXO/IUMOCTh

UCCIIEJOBAaHUM  psJa  Ha
no mnpu3Haky JI'Amambepa

. a

lim—% <1

n—o
YCTAHOBJICHO, YTO a”
qToO:

, 9TO 03HA4acT,

a) pAJl CXOJIUTCS,

0) psiI pacXoaUTCs;

B) pSAI MOXKET, KaK CXOJIWUThCSA, TaK H
PacXOUThCS;
r) BONpOC O
OTKPBITBIM.

CXOIOMMOCTH  OcCTaércs

10

Ecmm  npm
CXO/IUMOCTh

UCCIIEIOBaHUM  psJla  Ha
no mnpus3Haky JI'AmamOepa

. a
lim—2 >1
N—o0
YCTAHOBJICHO, YTO a”
YToO:

, OTO O3HA4acT,

a) pAIl CXOJIUTCS,

0) psiI pacXoaUTCs;

B) pSAI MOXET, KaK CXOJIWUThCSA, TaK H
PacXOUThCS;
r) BONpOC O
OTKPBITBIM.

CXOOMMOCTH  OcCTaércs

11

Yto HaA3BIBACTCA HHTCIPUPOBAHUCM:

a) oreparys HaXOKJICHUS HHTErpaa;

0) npeobpa3oBaHue BBIPKEHUS c
HWHTETpaJaMu;

B) Oomepariysi HaX0XJICHHsI TPOU3BOIHO;

r) 1mpeaen npupamieHus — (QYHKIUH K
NpUpPALICHHIO e€ apryMeHTa

12

UTto ABJISIETCSI CSTMEHTOM HWHTETPUPOBAHUS?

a) KpyroBasi 00J1acTh,
CYIIECTBYET;

0) TPOMEXYTOK, HA KOTOPOM HEOOXOJMMO
IPOMHTErPUPOBATh (DYHKIIHIO;

B) KOPHH CYIIECTBOBAHUS MOJBIHTETPATHHOMN
GbyHKIUY;

I') MOJABIHTErpaJibHas QyHKIUS

IJIe  MHTErpai

13

Jo mnpumenenuss ¢opmynsl HproToHa -
JleiitOHMIIa TIPUMEHSUTA JTaHHBIA METOJ, B
JAHHBII MOMEHT OH HE HCIIOIb3YETCS, HO
SIBJISIETCS] OCHOBHBIM:

a) METOJ  CBeAeHUI K  TaOJUYHBIM
WHTETpaiam;

0).MeTOJ OmpeAeNieHHs HHTErpaiga, T.e.
MePex 01 K MpeJiely HHTETPATbHBIX CYMM;

B) METOJ] T€OMETPUUECKHIX MTPEOOpa30OBaHNUI;

r)meton Jupuxie.

14

C nomotipio, Kakoil popMyJibl, B OCHOBHOM,
pelmarTcs  3aJaHud 10  HAXOXAECHUIO
OIIPEAEIEHHOTO NHTErpaa:

a) ¢opmynsl Pumana;

6) ¢opmynsl Komy;

B) ucCHoib3yd (opMynsl mpeoOpa3oBaHUSL
WHTETpaja

r). popmynsl HetotoHa - JleiibHuma.

15

UeMy paBeH HEONpPEIETCHHBIM MHTErpand OT
0?

a) 0;
0) 1;
B) X;
r) const C.

16

Korna npumensiercs METol HHTETPUPOBAHUS
HEONPEICJICHHBIX MHTETPAJIOB 10 YaCTSIM?

a) korma (yHKIUS WMeeT KBaJpaTHBIN
KOPCHb;




0) HEe IPUMEHSETCSI IaHHBIN METO]T HUT/IE;

B) KOI/Ia TMOABIHTETPATHHOE BBIPAKEHUE
CONEPXKUT MHOXHUTeIH  (PyHKud  In(x);
arccos(x); arcsin (x);

r) QyHKIMS runepOoInIecKasl.

17 C noMompl0  KakoM  yHUBEpcanbHOM | a) t=tg(x/2);
MIOJICTAHOBKOM pauuoHanusupyercs | 0) t=sin(2x);
TPUTOHOMETpUYECKast (PYHKITUSA: B) t=tg(X);
r) t=cos(x+2).
18 Uemy paBeH HeompeneaeHHbIH uHTerpain oT | a). x+C;
1? 0) 0;
B) 1+C;
r) const C.
19 Yemy paBeH HeompeAcIeHHbIH uHTErpan | a) -cos(x)+C;
sin(x) ? 0). cos(x)+C;
B) tg(x)+C;
r) arcsin(x)+C.
20 Jlisi 4Yero WMCHOJNB3YHOT METOJA 3aMEHbI | @) CBECTH HCXOIHBI HWHTErpail K Ooliee
IIEPEMEHHOMN (meton MIOJICTAHOBKH) | IPOCTOMY C IOMOILBIO NIEPEX0/ia OT CTapon
uHTErpana’? NEPEMCHHON WHTETPUPOBAaHHS K HOBOM

IIEPEMEHHOM;

0) TPOCTO HEOOXOIUMO BBITOTHUTH KaKHE-
HUOYIb Ipe0Opa3oBaHMS;

B)  JUIA YCIIO)KHEHHs TIOJBIHTETPATbHOMN
GbyHKIUY;

) JJIA TOrO, YTOOBI MIOTOM MOXKHO OBLIO ObI
UCIIOJIb30BaTh MeTo Pumana.




[Tpunoxenune 11

TecTbl mo AucUIINHE «BpICHIag MaTEMaTHKA»

3 cemecTp
Ne Copep:xaHue Bonpoca BapuaHTbI 0TBeTa
n/n
Kareropus 1. luckpernas matematuka (Teopws)
1 | dna muoxectB A, B u C , rie A — MHOXECTBO a) AcBcCcD.
v )
€ICTBUTENBHBIX uucel, B — MHOXECTBO palMOHaIbHBIX
A ’ patt 5 DcCcBCA;
yucen, C — MHOXECTBO LENBIX Yucel U D — MHOXecTBO '
HATYpaJbHBIX YHCEJN, I[EMOYKA BIIOXEHHOCTH MHOKECTB | B) AcCcBc D;
MMEET BUL. .. nnDcBcCcA,
2 Onepauueil Hax MHOXXecTBaMH A U B, pe3ynpTaT KoTOpOii a) AUB-
BBIJICTICH HA PUCYHKE, )
6)B \ 4.
B
m A\ B,
rnANB,
ABIISIETCS. . .
3 Onepanueil Hax MHOXecTBaMu A U B, pe3ynbTaT KOTOpOi 2) ADPRB.
BBIJICJICH HAa PUCYHKE, SBIISETCA. . .
it PHUCYHKE, 6) A\ B.
nAUB.
B
4 PesynpraroMm onepanuu AV Ayax  wmuoxectBom A a) 2A;
SIBIISIETCS 6) A;
AZ
B) /1
T') olepanusi He UMEeT CMbICIA.
5 a) 11000€ MHOXECTBO X BEpPIUUH U
1r000e MHOXeCTBO V pedep, KOHIIbI
I'padom G(X, V) HazbiBaercH. .. KOTOPBIX TPHUHAIEKAT 33J[aHHOMY
MHOECTBY TOUEK
0) HemycToe MHOXKECTBO X BEPIIUH
u moboe MHOXeCTBO V  pebep,
KOHIIBI  KOTOPBIX  TpUHAIJIEKAT
3aJJaHHOMY MHOYXECTBY TOUYEK
B) Jt000€ MHOXKECTBO X BEPIIMH U
HEMyCcToe MHOXeCTBO V  pebep,
KOHIIBI  KOTOPBIX  TpUHAIJIECKAT
3aJJaHHOMY MHOKECTBY TOUYEK
6 I'pad, Bce pebpa KOTOPOTO OPUEHTUPOBAHBI, HA3BIBACTCS... | a) OPUEHTUPOBAHHBIM
0) CBSI3HBIM
B) IUIOCKUM
7 Jnis mHOXkecTB A, B mw C ¢ momomipio omeparui a) ANBNC.
)
O0BbeIMHEHNUS W TEepPEeCeYCHUs QKUTE MHOXECTBO
A P K | gy AVBUC,

COCTOALICC M3 BCCX TEX, U TOJIBKO TEX 3JIEMCHTOB, KOTOPLIC
MMpUHAJJICKAT BCCM TPEM MHOXKCCTBAM

5) (AnB)uC.




r)Au(BmC)'

He BepHo xapakTtepusyer
YTBEPKJICHHE:

TIOHATHUC ((KOM6I/IHaTOpI/IKa>>

a) KomOunaTopuka — pasmen
MaTEMaTHUKHU, MMOCBSAIIEHHBIN
pelieHro  3aJad  BeIOOpa U
pacrnoaoKeHus 3JIEMEHTOB
MHOXECTBA B  COOTBETCTBUU C
3a/IaHHBIMU YCJIOBUSIMU

06) KomOunatopuka — pasnmen
MaTeMaTUKH, B KOTOPOM H3yd4aeTcs,
CKOJIbKO Ppa3NUYHbIX KOMOUWHAIH,
YIOBJIETBOPSIIOIIUX TEM WJIM WHBIM
YCIIOBHUSIM, MOXHO COCTaBUTh H3
3aJIaHHBIX OOBEKTOB

B) KoMOuHaropwika — OAuH U3
pa3lenoB  MaTeMaTUKH, KOTOPBIN
npuoOpes BaXKHOE 3HAUYCHUE, B CBA3H
C HCIOJB30BAHMEM €ro B TEOPUH
BEPOSITHOCTEN

r) KombOunaropuka 3aHuMaeTcs
MCCJIEI0BAHNEM 3aKOHOMEPHOCTEH B
MaCCOBBIX SIBJICHHSIX

KOM6I/IHaTOpI/IKa OTBCYACT Ha BOIIPOC

a) KakoBa 4YacToTa
CIIyYaHBIX SIBJICHU;
0) C Kakol  BEPOSATHOCTHIO
MIPOU30UJIET HEKOTOPOE CIIy4ailHOE
COOBITHE;

B) CKOJIBKO PA3JIMYHBIX KOMOWHAITHH
MOKHO COCTaBUTh H3 DJIEMEHTOB
JTAHHOT'O MHO>KECTBA.

MaCCOBBIX

10

COGI[I/IHCHI/ISI, KOTOpBIC COCTOAT M3 OJHUX H TEX IKC
9JICMCHTOB n OTJIMYAKTCA TOJBKO MOopsAAKOM nx
PpacIoJIoKEHUA — 3TO:

a)  TepPeCTaHOBKH
0) pa3memeHus
B)  COYCTAHHS

Kareropus 2. JIluckperHas MaTeMaTuka (MpaKkTHKaA)

BepHBIMI/I SABJIACTCA COOTHOUICHHUA ...

a ¥ €{2.a,x}. 5y 3 {1, {2,3}4},
ox e fLsinx}. ) {x,y}e{a {x y},b}

a) BEpHBIX HET;
0) Tonbko A);
B) A,D;

I')BCE BEPHBIE.

Myere A# @ u B#@, 10 pasencrso AV B =4
BO3MOYKHO, €CIIH...

a) A uB — mo0ble MHOXECTBA,
6) A B;

') paBEHCTBO HEBO3MOKHO.

N3 mpennokeHHbIX BBICKA3bIBAHUM Ui MHOXKECTB X =

{0,1,3,5,7.9} n
Y = {1,5,9} BepHbIMHU SIBISIOTCH. ..

a) Y\X =Y.
6) X NY =Y.
p) XUY =X,
) XcY,

P€3y.HBTaTOM HUCIIOJB30BaHUA 3aKOHOB HaJd MHOXCCTBaAMU

dopmyna A (2 N B) 9KBUBAJIEHTHA (popmyre

a) A;
B) A(\B'
r) B.




5 Pe3ynpTaToM HCIIONB30BaHMSI 3aKOHOB HAJl MHOXKECTBAMH | a) A;
(AUB)N A 6)AUB;
dbopmyna SKBUBaJIEHTHA (OpMYIIE. ..
r) B.
6 Pe3ynbTaToM HCIIONB30BaHMS 3aKOHOB HAJl MHOXKECTBAMH | a) A,
dbopmyna (A a B) VA SKBHBAJICHTHA POPMYIIE. .. 6) AUB ;
B) J;
r) B.
7 Jano maOo)ectBo A={b,y}. Torna mexapTroBo npousBeneHue | a) 2 ;
Ax A COIEPIKUT KOpTesKeil. 0) 3;
— B) 4;
r) 1.
8 | Ornomenne R = AX A ecnu R o3nauaer «6bIth MenbLie, ) <l 1>, <1, 2>, <1,3>
a ;
A= {1,2,3}’ 3aJ1aeTCs CIIUCKOM KOPTEXel BUJIA. .. <1,1> <2 2> <2 3>
6) H H ;
2,1),(31), (2,3
(2,032, (23)
| 12).019),(23
9 Ornomenne R = A X A, ecii R 03HauaeT «ObITh MEHBIIIEY, 111
= 011
A= {1’2’3}, 3aa€TCS MATPULIEH CMEKHOCTH BHUJA... 00 1
a)
011
0 01
6) 0 00
0 0O
1 01
B) 1 00
100
111
r) 1 01
10 | I'padom, H300paKEHHBIM HA PUCYHKE a) «OBITh JIPYromM»;
A 3 0) «OBITh OJTHOKJIACCHHKOM),
B) «OBITH OTIIOMY;
T') «OBITh POJICTBEHHUKOM.
Az
MOJKET OBITh 33/1aHO0 OMHAPHOE OTHOIICHHUE. ..
11 | OTHoOUIEHHE «OBITH CTAPILIE»: «X CTapIIE y» SBISIETCA. .. a) peIIeKCUBHBIM;
0) CHMMETpUYHBIM;
B) aHTUCUMMETPHYHBIM;
') TPAH3UTHBHBIM.
12 | CBolicTBOM  TpaH3UTHUBHOCTH  O0JagaeT  OMHApHOE | a) «MMETh Pa3HbIA POCTY;
OTHOIIICHHE. . . 0) «OBITh MapajIeTLHBIM Y,

B) «OBITh POJICTBEHHUKOMY;




T') «OBITh IEPIIECHIUKYIISIPHBIMY.

13 | CBOWCTBOM  CHMMETPUYHOCTH obnmamaeT OwHaApHOE | a) «OBITH OpaTOMY;
OTHOILICHHE. .. 0) «OBITH OOTIBIIIEY;
B) «OBITh IEPIICHANKYIISIPHBIMY;
I') «OBITH OTIIOM.
14 | CgoiicTBOM pedIeKCUBHOCTH OHa MHOXECTBE | a) «OBITh MEHBIIIEY;
JIEHCTBUTEIILHBIX YKCces 001aaeT OMHAPHOE OTHOIIICHHUE. . . 0) «OBITh HE OOJIBIIIEY;
B) «OBITh PaBHBIM »;
r) «OBbITh OOJIBLIEY.
15 | Crenenb BEPLINHbI A rpaga | 3
B F
L
A /\D ‘E
C paBHa...
16 B c
L]
A
E Y CcTaHOBHUTE COOTBETCTBUE MEXK]TY HIIEMEHTAMH JIByX MHOXKECTB
1.  BepummHa A A. crok
2.  BepmmHa F b. wucTounuk
3.  BepumHa C B. wu3ommpoBaHHas BepmnHa
b-B-A
17 | Kakue BepmuHBI HE JOCTHXKMMBI HH W3 OJHOW BEPIIUHEI | a) A
rpaga? (BO3MOXHO HECKOJbKO BapuaHTOB  oTBera) | 6) B
B B) C
r)D
A C
.
D
E
18 | B Oubnmorexke Ha KHMXKHOHM moike paccraBieHsl 10 kuur | a) 120
pa3IMYHBIX aBTOPOB. 3 CTYAEHTa MOTYT BBIOpaTh 1Mo OAHOI | 6) 720
kHUre. CKOJIBKO BCEBO3MOXKHBIX BAapHWaHTOB BbIOOpa KHUT | T) 3628800
MOYKHO OCYIIECTBUTH? o 3
19 | IMacnopr rpaxnanuHa Poccuiickoit deneparnuu cocrout u3 | a) 3628800
cepun 1 HOMepa. Cepust mpencrapiser cobort 4 mudpsl, a | 6) 44100
HOMep — 6 M (p, pacroN0KEHHBIX B TPOU3BOJILHOM nopsizake. | B) 1010
Onpenenure BO3MOXKHO€  KOJIMYECTBO  pa3JIMyHbIX | T) 240
[acropToB, KOTOPOE MOXKET OBITh BBIJAHO Tpa)kJaaHam
Poccuiickoit deneparum.
20 | B maraszune umeercst 15 BHIOB pazmUYHBIX KOpoOok c | a) 10
koH(peramu. [IpencraBurens Gupmel nokymnaer 10 kopoboxk, | 6) 150
BbIOMpas  Kaxayl  ciaydaiHeiM  obOpasoM.  Ckoisbko | B) . 10897286400
CyIIeCTByeT CmocoOoB BeIOpaTh ciydaitHo 10 cambix | 1) 3003
JOpOTUX KOPOOOK KOH(ET, eciii Bce KOPOOKHU ¢ KoH(peTaMu
JIOJIKHBI OBITh Pa3HBIMU?
Kareropust 3 OcHoBHbIE IOHATHUS TeOpuH BepositHocTel. Teopust
1 He BepHO xapakTepu3yeT MOHITHE «I0CTOBEpHOE coObiTHe» | a)  CoObITHE Ha3bIBACTCS
YTBEpXKICHHE: JOCTOBEPHBIM, €CIM B JaHHOM
OTIBITE OHO 00sI3aTEIbHO HACTYIIUT




06) JoctoBepHoe coObITHE
obo3navaercs U
B) BeposTtHOCT,  mOCTOBEpHOTO

coObITHS paBHa 1

T) OObenMHEHUE JTOCTOBEPHOTO
U HEBO3MOKHOT'O COOBITHH SIBIIIETCS
yCTHIM MHOYKECTBOM

HpOTI/IBOHOJ'IO)KHBIC CcOOBITHS  HE
OIHOBPEMCHHO B OIHOM HMCIIbBITAHUHN

MOTYT  MPOU3OUTHU

a)  CoObITHE, TPOTHUBOIIOJIOKHOE

coObITHIO A, 0003HAYaeTC A

6) Cymma BEPOSITHOCTEH
IPOTHBOIIOJIOXHBIX COOBITHI paBHA
0

B) [Tepeceuenue
MIPOTHBOIOJIOKHBIX COOBITHIA
SIBJISICTCSI ITYCTBIM MHOXECTBOM

VYkazarb BepHOE Onpe/ieicHuE. COOBITHIA

Ha3bIBACTCA:

Cymmoii  1BYX

a ) HoBoe cobOwiTHE, cocTosiee B
TOM, YTO TPOUCXOAIAT 00a COOBITHS
OJTHOBPEMEHHO;

6 ) HoBoe coOwiTHE, cocTosiiee B
TOM, YTO TPOUCXOJUT WU TIEPBOE,
WM BTOPOE, HJIM 00a BMECTE;

B ) HoBoe coObiTHE, cocTosiiee B
TOM, YTO IPOUCXOJUT OJHO HO HE
POUCXOINT JPYTOE.

YcTaHOBUTE COOTBETCTBUE:

1. f(x)= {O npu <0 a) paBHOMEpHOE pacipeziesieHe
A-e™ mpu x>0.
2t L eet
. f(x)= m-e 0) HOpMaJIbHOE pacmpeesieHne
Ake
3. Rk)= T B) OMHOMUHAJIBHOE pacIpeieleHne
0 npu  X<a,
1 bfl"" e asxEh T') IOKa3aTeIbHOE paclpeeieHue
0 npu  X>h.

5. R(k)=Cy-pq

n) pacupenenenue Ilyaccona

1-r,2-0, 3-1, 4-a, 5-B.

Kareropus 4. TeopeMsbl CIIOKEHUS 1 YMHOKEHHUsI BeposiTHOCTeH [IpakTrka

CryneHT pasbickMBaeT HYykHYO ¢Gopmyny B Tpex | a). 0,225
crpaBOYHHMKax. BeposrHoctu  Toro, dro dopmyna | 6). 0,435
COJEPXKHUTCA B MEPBOM, BTOPOM, TPEThEM CIpaBOuYHHKE, | B) 0,345
cootBercTBeHHO paBHbI 0,6; 0,7; 0,8. Haittu BepositHOCTh | T). 0,336
TOTO, YTO (hOpMYyJIa COAEPKUTCS BO BCEX TPEX CIPAaBOYHHKAX.

CryneHT pasbICKMBaeT HYXHYI ¢opmyny B Tpex | a) 0,228
crpaBoYHHMKax. BepostHoctm Toro, 4ro Qopmyna | 6),188

COJICPXKUTCS. B TIEPBOM, BTOPOM, TPETheM CcHpaBouHuKe, | B) 0,338
cootBercTBeHHO paBHbl 0,6; 0,7; 0,8. Haititu BepositHOCTS | T) 0,7

TOro, 9ro dopMyna
CIIPaBOYHHKE.

COACPKHUTCA TOJIBKO B OJHOM




CtyneHT pasbiCKMBaeT HYyXHy dopmyay B  Tpex | a) 0,452
CIpaBoYHHMKaxX. BepostHoctm Toro, uro (Qopmyna | 6). 0,542
COJICPXKUTCS B TIEPBOM, BTOPOM, TPEThHEM CIpaBOYHHUKE, | B) 0,7
cootBercTBeHHO paBHbl 0,6; 0,7; 0,8. Haittu BepositHoCTh | T) 0,64

TOro, 4to ((QopMmyna COAEPXKHUTCA TOJIbKO B  JABYX
CIPAaBOYHHUKAX.

Nmerorcs 3 maptum anexkTponami. BepostHoctu Toro, urto | a) 0,65
Jamria nmpopaboTaet 3aJIaHHOE BpeMs, paBHbl | 0) 0,5
cooTBeTCTBeHHO st »Tux maptuii 0,6; 0,7; 0,8. Kakosa | B). 0,7
BEPOSTHOCTh TOTrO, 4TO Hayaady BblOpanHas namma |r) 0,75
mpopalboTaeT 3aJlaHHOE BpeMsi?

Nmerotcs 3 maptum snektposiamil. BepositHoctu Toro, uto | a) 0,630
Jamrma npopaboTaer 3aJlaHHOE BpeMms, paBHsbI | 6) 0,560
cooTBeTcTBeHHO st »Tux maptuii 0,7; 0,8; 0,9. Kakosa | B) 0,720
BEPOSTHOCTh TOTO, 4YTO Hayaady BblOpaHHas Jammna |r) 0,504
npopalboTaer 3alaHHOe BpeMsi?

OKOHOMUCT-aHAIUTUK YCIIOBHO nozapaszaenser | a) . =0,276923
SKOHOMHMUYECKYIO CHUTYalldlI0 B CTpaHe Ha «XOpoluryioy, | 0).~0,969231
«IIOCPEJICTBEHHYIO» M  «IUIOXYIO» M oleHuBaeT wux | B) =0,692308

BEPOSITHOCTH Il JAaHHOT0 MoMeHTa Bpemenu B 0,15; 0,75; u
0,1 coorBercTBeHHO. IIpu «xopouiei» cUTyalluu HHIEKC
9KOHOMHYECKOT0 COCTOSIHUSL BO3pAacTaeT C BEPOSATHOCTHIO
0,6, mpu «IOCPEACTBEHHOW» - ¢ BepoATHOCTHIO 0,3 U mpu
«I10X0M» - ¢ BeposTHOCThIO 0,1. Omnpenennurte BEpOSATHOCTb
TOTO, YTO SKOHOMUYECKAsi CUTYyallusi B CTPaHE HE «ILI0Xash»,
€CJIM W3BECTHO, YTO MHJIEKC 3KOHOMHMYECKOTO COCTOSHHS
BO3pOC.

r) =0,030769

Kareropus 4. Cnyyaiinble BenuuuHsl. Teopust

Yka3aTh BEpHOE CBOMCTBO.
pacnpeneneHus caydailHONW BETUYUHBI X SIBIISIETCS:

OyHKIUSA

a) HEBO3paCTAaIOIIEH;
0) HeyObIBaroILEeH;
B) IPOU3BOJIBHOIO BUJA.

Yka3aTp paBUIbHBIA OTBET.
BEJIMYHMHY 3aak0T:

JIUCKpETHYIO  CIIy4alHYIO

a) yKa3bIBas €€ BEpPOSTHOCTH;

0) yKa3bIBast ed 3aKOH
pacnpeneneHus;

B) IIOCTaBUB KaXJI0MY
3JI€EMEHTAPHOMY HCXO0NYy B
COOTBETCTBUE

JIECTBUTEIILHOE YHUCIIO.

VYkazaTe BepHOE omnpeeneHne. MareMaTu4eckoe 0KUJaHnue
CIy4aliHOM BEJIMYUHBI — 3TO:

a) HayYaJIbHBIA MOMEHT TIEPBOTO
MOPSIAKA;
0) IEHTpaJbHBIA MOMEHT TEPBOTO
MOPSIAKA;
B) MIPOU3BOJIBHBIA MOMEHT TIEPBOTO
nopsiaKa

VYka3zatb BepHOe onpesieneHne.  Jucnepcus — ciaydyaiHOH | a) HAYaJIbHBIA MOMEHT
BEJIMYUHBI- 3TO: 0) IeHTpaTbHBIK MOMEHT BTOPOTO
IopsIAKa;
B) TIPOU3BOJIBHBIH MOMEHT BTOPOTO
TopsiaKa.
MEHT BTOPOTO MOPSIKA;
Kateropus 5 Cnyyaiinbsie BenuuuHsbl. [IpakTuka
JluckpeTrHas  ciy4aiiHas ~ BeNIMYMHA ~ 3ajaHa  psAaoM | a) 16
acIpeeNIeHUs 0) 17,4
X -1 0 5 B)6,9
P 0,1 0,3 0,6 r) 11,6




Torma MaremMaTH4YecKOe€ OXKHUJIAHWE CIIy4alHOW BEJIWYWHBI
Y=6X paBHO..........

JuckpetHas cinydaiiHasg BeauuMHa X — 3a7aHa 3akoHoM | a)0,1
acIpe/IesIeHUs BEPOSITHOCTEH 6)0,2
X 0 2 4 6 B)0,3
P 0,1 0,1 0,1 0,7 r)0,8

Torna 3HaYeHHWE WHTETPANTBbHON (YHKUMHU pacupereieHHs

. F(3)

BEPOSITHOCTEN PaBHO.........

JluckpeTrHass  ciy4yaiiHas ~ BeNMYMHA ~ 3aJlaHa  psjoM | a) 15
acpeIeIICHUS 0) 13,8
X -1 0 4 B)18
P 0,1 0,3 0,6 r) 83

Torga maremarndeckoe OXHMAAHUE CIy4alHON BEJIMYMHBI

Y=6X paBHO..........

HenpepbiBHas ciydaiiHas BeJIMUMHA 3aJlaHa MHTErPAJIbHOM 16

dyHKIMEH (pysKIHEH pacnpenesneHus) F(x). a) 49

64
0 npu x<0, —
F(X)—<64X2 npu 0<X<7 ) "
2" P =g B

7
1 npu x>-—. B). 49

L 8 r 1
Haiinure BepoATHOCTD NOMAIaHUS CIIy4allHOM BEIMYUHBI X B
untepnan (0,5; 1).

HenpepsiBHast ciiyyaliHas BeJIMYMHA 3a/laHA WHTETPaIbHOU (
yHxImen (bynkumeit pacnpeieseHus) F(x). 0 npu x<0,

( f(X)=<ﬂX3 npu 0<XSZ

0 npu X0, 141 8
64 7 1 npu x>-—.
F(X)=<—x*> npu 0<x<—, |
() =15% 8 2)
7
1 npu x>—. 0 npu x<0,

) 8 f(x)—<% 2 D<xst
Haiinute auddepenumansayro  QyHkmuio  (QyHKIMIO " 49 P ~8
IUIOTHOCTH BeposiTHOCTEN) f(X). 1 mpu x> I

6). | 8
0 mpu x<0,
f(X)=<%X npu O<ng
1 npu x>—
B) \
0 npu x<0,
f(x)= % npu 0<X<%
1 npu xX>—




HenpepbiBHas cnydaiiHasg BEIWYMHA 3aJlaHa MHTErPAIbHOMN

16

byHKIHEH (pyHKIHCH pacrpeesieHus) F(x). a). 49
64
0 npu x<Z0, -
|:(X)—<%X2 npu 0<X<Z 6%
7
1 npu x>—. B). 49
L 8 r) 1
Haiinure BepOATHOCTD NONAIaHUS CIIy4alHOM BEIMYUHBI X B
unrepsai (0; 1).
Kareropus 6 Beibopounsriit meros. Teopust
Habmrogaembie 3Ha4eHUs Xi, HA3BIBAIOTCHL. .. a)BapuaHTaMu

0)OTHOCUTEIHHBIMH YaCTOTAMH
B)4acTOTaMH

HOCJ’IG,I[OB&TCJ'IBHOCTB BAapUaHT, 3aIlIMCaHHBIX B

BO3pacTaromecM opsAaaKe, Ha3bIBACTCA. . .

a)psIIOM pacripeeNIeHUs
0)BapUaIMOHHBIM PSAJIOM
B)CTaTUYECKUM PSIOM

Kakag cratuctuka  gBIgeTCd  CMEIIEHHOW  OLIEHKOU

reHepatbHON AUCIIEPCHH. ..

Dy ZEZ(Xi _XB)Zni
a) n n=1 X

1& _
Hy :E;(Xi _XB)Bni _
X, :leini
B) n n=1 ’

1 =
Hy :_Z(Xi ~%)'n,

r) n n=1

6)

Craructudeckas OLICHKA, KOTOpasa 1npu n—o CTPECMHUTCA

M0 BEPOATHOCTH K OIEHWBAEMOMY TTapaMeTpy Ha3bIBAIOT. ..

a)COCTOSITETIbHON
0)cMeIeHHON
B)3(ppexTruBHOIM

I[OBepI/ITCJ'ILHHﬁ HHTEpBAJI — 2TO HMHTCPBAJ, B KOTOpHﬁ C
HaaACKHOCTBIO Y nomajgct ...

a) XapakTEepUCTHKA TeHEepalbHOM
COBOKYITHOCTU;

0) XapakTepucCTHKa BBIOOPOYHOIL
COBOKYITHOCTHU;

B) 3HaU€HHE H3Yy4aeMoro MpHU3HaKa
reHEPATbHON COBOKYITHOCTH;
I') 3HaYEHHE H3Yy4aeMoro IpH3HaKa
BBIOOPOYHON COBOKYITHOCTH.

VBennueHue HaJaeKHOCTU ‘]'{ NpUBOJIUT K ...

a) BO3pACTaHHUIO TOYHOCTHU OLIEHKH
0)TOYHOCTH OLIEHKH HE M3MEHUTCS
B)YMEHBIIIEHUIO TOUHOCTH OIICHKU

Jins  BeIOOpDKH oOBemMa ! =9 ppmuciena BBIOOpOYHAs

D =72

JIUCIIepCcust E

SE

Torma HCIIPpABJICHHAA JUCIICPCHUA

JUTsl 9TOW BBIOOPKH paBHA ...

a)64
0)81
B)80
r)88

Bribopounas cpeanss — 31o. ..

a) 3HaYCHHE M3Yy4aeMoro NpHU3HaKa,
BBIOpaHHOE n3 CEpEINHBI
BapHALMOHHOTO Ps/Ia;

0) cpemHee B3BEIICHHOEC 3HAYCHHE
MIpU3HaKa BBIOOPOYHOH
COBOKYIIHOCTH;




B) cpenHee apu(METHYECKOe BCEX
3HaYeHUH NpHU3HAKA B BBIOOPOYHOM
COBOKYITHOCTH;

I') CpellHee B3BEIICHHOE KBaJpaToOB
OTKJIOHCHWI 3HA4YeHUM MpHU3HAKa
OKOJIO CPEJIHETO.

Kareropusi 7 Beibopounsiii metos. [IpakTuka

ITo craTrcTHYECKOMY paclpesielIeHUuI0 BBIOOPKH ycTaHoBUTE | 13
e€¢ 00beM:
X1 1 2 3
ni 2 5 6
W3 reHepaibHOI COBOKYITHOCTH M3BJIeUeHa BEIOOpKa 00beMa | a)7
n=50: 0)24
B)23
xi‘1|2|3|4 r)50
& ‘ 10 | 9 | 8 | 4 . Torna n4 paBeH...
W13 renepaibHOIl COBOKYITHOCTH M3BJIeYE€HA BbIOOpKa oObema | a) 10;
n= 67, MIOJIUTOH YacTOT KOTOPOM MMEEeT BHI: 6)) 1121;
B) 11;
r) 14.
X;
Torna uncio Bapuant B BBIOOpKE PaBHO ...
ITo BeIOOpKe n = 100 mocTpoeHa rucrorpamma yactot. Torna | a)18
3HAUEHUE A PaBHO... 6)16
B)67
L1 )17
h
224 nee
at - F-
8 .- =
3
0 2 4 6 8 X
JaHo  crarucTmueckoe — pacmpeneneHue  Beioopkm: | 10

x, [2]4]5]7]8
3l1]2]k]4

H;

k:

Ecnu 06vem Be1IOOpKH paBeH 20, To




6 BoibopouHast cpemHsis BBIOOPKH, IMOJIMTOH OTHOCHTEIBHBIX | @) 2,8
4acTOT KOTOPO#i 3a/1aH Ha pUCYHKE PaBHA...
W;
0.44
0.3
0.2
P
bl
INE +—=d
bl P
I | 1 I
——+——
0 1 2 4 50N
7 Hano CTaTUCTUYECKOE pacmpeneneHue BBIOOpKH | C) 5
x| 2314|157
n, |21 (237
Toraa Menuana paBHa ...
8 Jlana BbIOOpka 00BEMa n=5: -4, -2, 2, 6, 8. Beibopounoe | a)3
- 0)1,2
cpenHee X paBHO: B)2
12,5
9 Mopna Bapuanuonsoro psga 1, 2, 5, 6,7, 7, 10 paBHa ... | a)l
0)7
B)10
r)6
10 | Jlana BeIOOpKa oObeMa n. Ecim kakIblil 37eMeHT BBIOOPKH | a) yBemuuntes B 10 pa3
X 6) ymensiutcs B 10 pa3
yBenuuuTh B 10 pa3, Toraa BBIOOpOYHas cpeHss ~ .........
B) HE U3MEHUTCS
I) yBEJIMYUTCS B 25 pa3
11 | dana Bei6opka o0bema N. Eciau kaxaplil aleMeHT BBIOOPKH | a) yBeIHUHUTCS B 25 pas;
10 5 X 0) HE U3MEHUTCS
yBenuuuTh B 10 pa3, To BEIOOpOUHOE cpeiHee B) yBeIMuHTCA B 10 pa;
r) ymenbimutcs B 10 pa3
12 | BeiObopouHast cpeaHss BBIOOPKH, IOJMTOH OTHOCUTENBHBIX | a) 3;
YacTOT KOTOPOM 3aJlaH Ha PUCYHKE paBHa... 0) 2,8;
o4 B) 4;
r)2,5.
0477777 ,
03 | e
02 [--i-N
0 |-oorbonporeecenionc)
0 1 2 4 5 X,
13 | TodeuHas oleHKa MaTeMaTHYECKOTO OKHMJIaHWUs HOopMaibHO | a) (12; 13,7)

pacnpeneneHHoN cilydaiiHOi BenuuuHbl paBHO 12, Torga

€T0 MHTCPBAJIbHAA OLICHKA MOXKCT UMCTh BU/I.......

6) (10,6; 13,4)
B) (11,2;11,8)




r) (10,8; 12)

14 | IIpoBegeHo mATH U3MepeHud (0€3 CHUCTEMaTHYECKUX | a) 8,2
omMOOK) HEKOTOPO# ciay4yaiHOW BeMM4YMHEI (B MM) 5, 6, 9 , | 6) 10,25
10, 11. Torma HecMmelIeHHas OIICHKA MaTeMaTH4ecKoro | B) 8,4
OXKHMJIaHUS paBHA...... r)9
15 | TodeuyHas oleHKa MaTeMaTHYECKOTO OKMJaHusg HopMaibHO | a) (10,1; 11)
pacripeniesieHHON ciay4aiiHoil BenuuuHbl paBHo 11. Torma | 6) (11; 11,9)
€ro MHTEpBaJIbHAs OIlEHKA MOXKET UMETh BH/I....... B) (10,1;11,9)
r) (10,1; 10,8)
Kareropus 8 IIpoBepka CTaTUCTUYECKUX TUIIOTES.
1 K HenmapameTprieckuM OTHOCATCS THIIOTE3HI. .. a) O paBEHCTBE TIE€HEPATbHBIX
CpeIHUX;
0) O paBEHCTBE TCHEPAIBHBIX
JIACTIEPCU;
B) 0 3aKOHAaX pacrpeesieHus;
r) o0 ypoBHE 3HAUUMOCTH.
2 [Ipu BO3pacTaHuu oObeMa BHIOOPKH MpeenbHas OMMOKa | a) yMEHbIIAETCS;
BBIOOPKH. .. 0)yBenMYnBaETCS;
B) HE U3MEHSETCS,
') CTPEMUTCS K OECKOHEUHOCTH.
3 OmmOka 1nepBoro pojia COCTOUT B TOM, YTO ... a) runoteza HO BepHa wu ee
IPUHUMAIOT COTJIACHO KPUTEPHIO;
06) rumotesa HO BepHa u ee
OTBEPraloT COTIACHO KPUTEPHIO;
B) runotesa HO He BepHa u ee
OTBEPraloT COTIACHO KPUTEPHIO;
r) runoresa HO He BepHa u ee
MPUHUMAIOT COTIACHO KPUTEPHIO.
4 Ommbka BTOpPOro pojia COCTOUT B TOM, UTO ... a) runore3a HO HeBepHa, HO OHa
NPUHUMAETCS;
06) runoresa HO BepHa, u oHa
MPUHUMAETCS;
B) runore3a HO HeBepHa, M oOHa
OTBEpraercs;
r) runoreza HO BepHa, HO oOHa
OTBEpraercs.
5 Kputnueckoit 001acTbio Ha3bIBaETCHl. . . a) MHOKECTBO 3HAUEHUUN KpUTEpHS,
rne HO npunumaercs;
0) MHOXECTBO 3HAUEHUU KpUTEpHUS,
npu kotopbix HO oTrBepraercs;
B) o0nacth, B koTopoil Knabn=Kkp;
r) obnacth, B kKoTopoit Knat:i1=0.
6 0-Pp= 0,3 a) MpoCTOii;
Ecnu ocHoBHasi rumore3a MMeEeT BH] > TO | §) CHOKHOIL;
TUIIOTEe3a SBISAETCS ... B) CMEIIAHHOTO THTIA.
7 Craructuka kputepus [lupcoHa s npoBepKH TUNOTE3BI O

3aKOHE pPACTpPEEICHUs] TeHEPATbHON COBOKYITHOCTH HMEET
BHLL...

K (n, —np,)®
ZZ :Z( i p|)
a) i=1 npi :




2 < (ni _npi)2
6) Z 2—1: pi :
Zz _ Zk: (ni _npi)2
B) i=1 npi :

2 < (ni _npi)2
r) g Zﬂ: n; .

Kareropus 9 DnemMeHTbl KOpPEJISILIMOHHOTO U PETPECCUOHHOI0 aHanu3a. Teopus

OmnpeneneHue TECHOTHI CBA3M MEXAY (QaKTOPHBIM X H
pE3yJIbTATUBHBIM Y MPU3HAKAMH — 3TO 337a4a ...

a) PErpeccCuOHHOTO
0) BBIOOPOYHOTO METO/1A;
B) KOPPEJISALIMOHHOTO aHAIN3a;

') METO/Ia HAMMEHBIIIUX KBAJIPATOB

aHamn3a;

a) BYX (aKTOPHBIX IPHU3HAKOB;
0) MHOXECTBA (haKTOpHBIX
IPU3HAKOB;

B) COBOKYITHOCTH T1ap;

r) 0jiHOTO (haKTOPHOTO MpU3HaKa X.

ITapras xoppensuus — 3TO 3aBUCUMOCTb, IIPU KOTOPOM
pe3yJIbTaTUBHBIN IPU3HAK Y 3aBUCHUT OT...

a) MpsiIMbIe U 0OpaTHEIE;

0) BO3pacTarore U yObIBAIOIIUE;
B) MPSMOJIMHENHEIE;

I') YMEPEHHBIE.

ITo HaIlpaBJICHUIO pa3/IN4arOT CTATUCTHUYCCKUC CBA3H ...

a) CHJIbHBIC U CITa0kbIe;

0) npsiMble U OOPATHBIE;

B) 3aKOHOMEpHBIE U ITPOU3BOJILHBIE;
I') JMHEHHbIE U KPUBOJIMHEWHBIE.

[Io aHanUTUYECKOMY BBIPRKEHUIO CBS3M B CTAaTHUCTHKE
KBATH(UIIUPYIOT HA ...

YcranoBure 1o BUAY KOPPCIIAIUOHHOTO ITOJIA THUII 3aBUCUMOCTH MCXKAY NICPEMCHHBIMH.

y A y A Yy A
°
® . L o
° ° °
e O ° [ ] () [}
o °* % ° o % °,°
° L4 o o
° °
X
1) 2) 3)
a) 3aBUCHUMOCTDh MCXKIOY IICPEMCHHBIMH OTCYTCTBYCT, b) 06paTHa51 3aBUCUMOCTh MCKIY
HepeMeHHBIMI/I;
C) InpsAMas 3aBUCUMOCTb MCXIY IICPEMCHHBIMU.
1-b, 2-a, 3-c.

Y CcTaHOBUTE COOTBETCTBUE MCXKAY BUAAMU NIPEACTABIICHUA KOppeHﬂHHOHHOﬁ 3aBHUCHUMOCTH:

1) BbIOOpOYHAs perpeccust Y Ha

2) BBIOOpOYHOE ypaBHEHHE perpeccud X Ha Y; 3) BeIOOpouHas nuHUS perpeccun X Ha Y; 4)
BbIOOpOYHOE ypaBHEHUE perpeccuu Y Ha X.

. 1)-a); 2)-c) ;3)-b); 4)-d)

X.

2

Ecnu npu paBHOMEpHOM BO3pacTaHuy (PaKTOPHOTO MPH3HAKA
Cpe/HUE 3HAYCHUS PE3yJbTaTUBHOTO IPU3HAKA PAaBHOMEPHO
BO3PACTAIOT, TO YPAaBHEHHUE PErPECCUU UILETCS B BUIE. . .

a) IMHEWHOTO YpaBHEHUS,

0) ypaBHEHUs TUTIEPOOJIBI;

B) ypaBHEHUS 11apaboIIbI;

') YPaBHEHHUS TPEThEU CTEIIEHM.




[TapameTp a B ypaBHEHMM NapHON JIMHEHHON perpeccuu
y=ax+b moka3piBaeT

a) cpeHee M3MEHEHHE Pe3ysbraTa
npu u3MeHeHMH (akropa Ha |
eIMHUILY;

0) Ha  CKOJBKO  NPOIICHTOB
U3MEHHUTCS B CPEIHEM pE3yJbTarT,
eciu (haktop u3meHutcs Ha 1%;

B) Cpe/HEee U3MEHEHHE (aKkTopa IpH
M3MEHEHUU pe3yibTara Ha 1.

Ecmm  xoaddunmeHT  ITMHEHHOW KOPPEISIHUH
OTPHIIATEIILHOE 3HAYCHHUE TO. ..

HUMCCT

a) XapaKTepUCTHKa CBSI3M cllabast
0) XapaKTepUCTHKA CBSI3U CPEIHSS
B) CBSI3b HE OIpEJIesicHa

T') CBA3b UMEET OOpaTHast

1) CBSI3b MpsiMast.

Kareropus 10 DneMeHTbl KOPPEISIIMOHHOIO M PErpecCUOHHOr0 aHanu3a. Ilpakruka

3aBUCUMOCTh cpelHell BbIpaOOTKM OAHOro pabouero 3a
CMeHy y (IITYK) OT KBadu(uKauuu X (pa3ps/pl) IpUBEICHA B
TadJIuLeE.

X 2 3 4 5
y 12 19 23 30
VYpaBHenue perpeccun y=ax+b. Torma kospdunueHt a
paBeH. ..

a)2,8;
0) 5,3;
B) 5,8;
r)7,2.

BribopouHoe ypaBHEHUE MMapHOW pErpeccuu HMEeT BUJ

y= 6,4-1, 6X. Torma  BBIOOPOYHBINH
KOPPEJISILIUK MOXKET OBITh PABEH. ..

ko3P unmeHt

a) 1,6;
0) 6,4;
B) -0,92

BeiOopouHOe ypaBHEHHE NapHOM perpeccud HMeeT BHJ
y=-08+12x Cpennue KBaJIpaTHUYECKHE OTKIOHEHHUS

o,=028 o,=026
paBHBI , .

KOppEISALUY PABEH. ... ..

Torma xkoadduruent

a)-0,6
0) 2,4
B) 0,19

r)0,6

Kosddumuent perpeccun B JIHHEWHOW  perpeccuu
COBOKYITHOTO CIIpOca Ha MOOMJIbHBIE TeJeOHBI (B ThICAYaX
pybneit) o 1neHe (B pyOisix) okazaics paBHBIM -1. D10
O3HAYaer...

a) yBeJIMYCHHE IICHBI Ha 1% cHUXaeT
CIpoc Ha MOOMJIbHBIE Tene(oHBI Ha
1%;

0) yBenuueHue IeHbl Ha 1 pyOusb
CHMKAeT CIpPOC Ha MOOUJIBHBIE
teseonsl Ha 1%);

B) yBeIMUYeHUE 1IeHbl Ha 1% cHMXKaeT
Crpoc Ha MOOMIIbHBIE Tene(oHbl Ha
1 TeICSAUY pyOIIeii;

I) yBelIM4YeHHE ILieHbl Ha 1 pyOib
CHI)KAeT CIpPOC Ha MOOWJIbHBIE
tesieoHbl Ha 1 Thicsuy pyOuiel.




[Tpunoxenue 12

IIpumepHBbIii MepeyeHb BONMPOCOB K IK3aMeHY U 3a4eTaM 10 JUCHHUILINHE
«BbIcHIasi MAaTEMATHKA

1 cemectp

1. Omnpenenurenu BTOporo u Tperbero nopsaxoB. IlpaBuno Cappyca [ BBIYMCIIECHUS
ONPEIEIUTEINS TPETHETO MOPSIKA.

2. Onpenenurens N-ro nopsaka. CBoiCcTBa onpenenureneii N-ro nopsaxa.

3. Onpenenutens N-ro nopsiaka. /uaroHanbHBIA W TPEyroJibHbIM omnpeaenuTenud. CBOWCTBO O
Pa3I0KEHUU OIPENEIUTENS IO CTPOKE UM CTOJIOLY.

4. Cucrema N JIMHEHHBIX YpaBHEHUH C N Heu3BeCTHbIMU. OIHOpPOJHASA CUCTEMa JIMHEWHBIX
ypaBHenui. [IpaBuiio Kpamepa Hax0K1€HUS pEUIEHNS] CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

5. CucreMa N TMHEWHBIX YpaBHEHUH ¢ N HEM3BECTHBIMH. MaTPpUUYHBIN CIIOCOO PEIICHUSI CHCTEMBI
JIMHEWHBIX YPABHEHUM.

6. CucteMa M JUHEHHBIX ypaBHEHUU Cc N Heu3BecTHbIMU. Mertopn ['aycca pemienus cucrem
JIMHEWHBIX YPABHEHUM.

7. Marpuua. Ilopsanok marpuusl. [IpsmoyronbHas u kBagpaTHas Matpulbl. EquHNYHAs MaTpuna.
Hynesas marpuna. JlelicTBus HaJ MaTpULIAMM.

8. MuHop u anrebOpamyeckoe IOMOJIHEHHE 3JeMeHTa Marpuilbl. OOpatHas Matpuua. [IpaBuio
OTBbICKaHUs1 0OpaTHON MaTpUIIBI.

9. OcHOBHass W pacHUIMpEHHass MaTPUIbl CHUCTEMbl JIMHEWHBIX YpPAaBHEHWI. OJeMEHTapHbIE
peoOpa3oBaHus MaTpHIIBl. MaTpuIla, SKBHBAJICHTHAS TAHHOM.

10. JlekapTOBBI KOOPAMHATHI HA IPSIMOM, MJIOCKOCTH U B IPOCTPAHCTBE.

11. Bekrop. Hynb-Bektop. Komnnneapusie BekTopsl. PaBHble BekTOophl. KoMIliaHapHbIE BEKTOPHI.
JIuneliHple onepanuy HaJl BEKTOPaMH.

12. TIpaBuio TpeyrosibHMKa CIOKEHUS JBYX BeKTOpoB. IIpaBuiio mapaienorpamma cioKeHus
JBYX BEKTOpOB. [IpaBuio MHOroyroiabHHKa CII0KE€HHs BEKTOPOB. IIpaBuiio nmapamienenunena cloXeHUs
TpeX HEKOMIUIAHAPHBIX BEKTOPOB. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.

13. JIuneitHple onepaiuu Haja BekTopamu. CBOKWCTBA TMHENWHBIX ONepaluil HaJ BEKTOPAMH.

14. Koopaunatsl BekTopa. J[lnuHa BekTtopa. OpT BekTopa. Yroia MeXAy BEKTOPaMH.
Hanpasisromuye KOCHHYCbI BEKTOpA.

15. CkansipHoe mpou3BeIeHHEe IBYX BEKTOPOB. CBOIMCTBA CKAJISIPHOTO TIPOU3BECHUS BEKTOPOB.

16. PaccrossHue Mmexnay AByMsl Toukamu. JleleHuME OTpe3ka B JAHHOM OTHOLIEHUH. YCJIOBHE
MEPIEHIUKYJIIPHOCTH ABYX BEKTOPOB.

17. IloHsiTHE 1 OCHOBHBIE CBOMCTBA N-MEPHBIX BEKTOPOB. BEKTOpPHOE M TMHEITHOE IPOCTPaHCTBA.
EBKIMIOBO IPOCTPAHCTBO.

18. Ilonsatue n-mepHoro Bekropa. [lnmHa N-mepHOro BekTopa. CBOWMCTBAa JUIMHBI N-MEPHOTO
BEKTOpA.

19. JluneiiHas xoMOuWHAIUs BEKTOpOB. JIWHeiiHas 3aBUCHMOCTh W JIMHEWHAas HE3aBUCUMOCTH
BEKTOpOB. CBOMCTBA JINHEWHO 3aBUCUMOM M JINHEWHO HE3aBUCUMOM CUCTEMBI BEKTOPOB.

20. ba3uc ImHEHHOro mpocTpaHCTBa. PasMepHoOCTh mpocTpaHcTBa. PaHr cucTeMbl BEKTOPOB.
Teopema o pasnokenuu BekTopa B 6a3uce. Teopema o 6a3nce MpOCTpaHCTBA.

21. Ilepexon k HOBOMY Oazwucy.

22. OpTOoroHaJIbHbIN U OPTOHOPMHUPOBAHHBIN OA3UCHI.

23. Panr matpuisl. Teopema 0 CTpOUHOM U CTOJIOIIEBOM paHrax MaTpuisl. Teopema O BIUSHUU
3JIEMEHTApHBIX MPE0OPa30BAHUSIX MATPULIBI HA €€ PaHT.

24. Panr matpunbl. COOTHOLIEHUS 711 PaHIOB MaTpull. Teopema O paHre MaTpuIbl.

25. CoOcTBEeHHBIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MAaTPHIIBL. XapPaKTEPUCTUIECKOE YPAaBHCHHE
MaTpULbIL.

26. CoOcTBeHHbIE 3HAU€HUs W COOCTBEHHBIE BEKTOPHI JIHMHEHHOro omepatopa. [lpuBenenue
MaTpHUILIbI JINHEHHOrO ONepaTopa K AMaroHaIbHOMY BUY.

27. YpaBHeHUE NPAMOI, MPOXOISIICH Yepe3 TaHHYI0 TOUYKY NEPHEHIUKYIIPHO JAHHOMY BEKTOPY.

28. YpaBHeHUE NPAMOH, IPOXOAAIIEN Yepe3 JaHHYI0 TOUKY NTapajlIEbHO JAHHOMY BEKTODY.

29. YpaBHeHHE NpsIMOM, TPOXOAIIEH Yepe3 IBE JaHHBIC TOUKH.

30. YpaBHeHue MpsiMOii ¢ yriIoBBIM K03 punimeHTom.

31. YpaBHeHuUe NpsIMOil B OTpe3Kax.



32. KanoHnyeckoe ypaBHEHUE PSAMOM. YTOJI MEXKYy NPsIMbIMU. PaccTosTHUE OT TOUKH 10 TPSIMOM.

33. YpaBHEeHUE MIIOCKOCTH, IPOXOASAIIEH YepE3 TPU TOUKH.

34. YpaBHeHUE IUIOCKOCTH MO IByM TOYKaM U BEKTOPY, KOJUIMHEAPHOMY TIOCKOCTH.

35. YpaBHEeHUE MIIOCKOCTU IO OJAHOM TOYKE U IBYM BEKTOPaM, KOJJIMHEAPHBIM IIJIOCKOCTH.

36. YpaBHEeHHE INIOCKOCTH IO TOYKE U BEKTOPY HOPMAaJIH.

37. YpaBHEHUE INIOCKOCTU B OTPE3KaX.

38. PaccTosinue oT TOYKH JI0 MIIOCKOCTH.

39. YpaBHeHuE NpsMOil B IPOCTPAHCTBE.

40. BzauMHO€ pacrooXeHre MpSIMbIX U MIIOCKOCTEH.

41. KpuBble BTOpOro nopsijka. 3aMeqareabHble KpUBBIE.

41. IlonsTe MHOXKECTBAa M MOJMHOKecTBa. PaBHbie MHOXKecTBa. OObequHEHHE, MEepeceuecHue,
pa3HOCTb MHOXKECTB. JlonosHeHne MHOXkecTBa. YncnoBble MHOXKeCTBa. [TpoMexyTKkH: OTpe30K, MHTEPBAJI,
MTOJIYMHTEPBaJ, €-OKPECTHOCTh TOUKH.

42. Tloctosinnas BenuunHa. Ilepemennas BenununHa. [lonstue Gpynkiun. O6nacTs onpeaeneHus
¢byakuun. O61acTh 3HaAUYCHUN (DYHKITHH.

43. CriocoOwI 3a1anus (yHKITUH: aHATUTHYCCKHMA, TAOTUIHBIN, rpauecKuid, CIIOBECHBIN.

44.OcHoBHBIE CBOWCTBA (DYHKIIMIA: YETHOCTh M HEYETHOCTh, MOHOTOHHOCTH; OTPAaHUYEHHOCTD;
MEPUOANYHOCTb.

45. IlonsiTue sBHOM M HEABHON ()YHKITUH.

46. O0OpaTHast QyHKIIHS.

47. CnoxHast GyHKLHS.

48. TTonsiTHe ArIeMeHTapHON (PYHKITUH.

49. Knaccudukanus sneMeHTapHbIX GYHKIMI: anredpanyeckue (1ienas paludoHanbHas QyHKIIHS,
IpoOHO-panoHaNbHAs (YHKIWSA, HppaluOHaNbHAs (QYHKIWS), TPAHCHCHIEHTHbIE (TIOKa3aTelbHasl,
norapudMuyueckas, TPUrOHOMETpUUYECKUEe, 0OpaTHbIE TPUTOHOMETpHYECKHEe (PYHKIINN).

50. YucnoBas mocnenoBaTenbHOCTh. [Ipenen umcioBoit mocnemoBaTenbHOCTU. Cxopasimuecs u
pacxoldIIuecs YWUCIOBbIE IOCIEIOBATEIbHOCTH. ['€OMETpUYECKUI CMBICH IMIpeAesia  4YUCIOBOM
MOCJIEI0BATEIbHOCTH.

51. Ilpemen ¢yHKkuMM B OECKOHEUHOCTH. l'eoMeTpuyeckwil cMbICH Tmpenena (QYHKIUU B
0OECKOHEYHOCTH.

52. Ilpenen ¢pyHkuuu B Touke. I'eoMeTpruyeckuii CMbICH mpejena GyHKIUU B TOUKE.

53. beckoHeuHo Mazas BeiauurHa. CBs3b OECKOHEYHO MasbIX BEIMUYUH C npeaenamMu QyHKUIUH.
CBoiicTBa 6€CKOHEUHO MaJIbIX BEJIMYHH.

54. beckoHneuHo Oousbinas BenuuuHa. CBoMcTBa OE€CKOHEYHO OONBIIUX BeMWYUH. CBSI3b MEXKITY
0E€CKOHEUHO MaJILIMU U OECKOHEYHO OOJIBIIMMHU BEIMYHMHAMHU.

55. OcHoBHBIE TeOpeMBI 0 Tipesenax. [Ipu3naku cymecTBoBaHus Mpeea.

56. 3ameuarenbHbIe PEIEIb.

57. lBa ompeneneHus HENpPepbIBHOCTH (PYHKIMU B TOuke. TOUKM pa3pbiBa MEPBOrO U BTOPOIO
pona. Touka ycTpaHuMmoro pa3pbsiBa. CBolicTBa (pyHKIUI, HEMPEPHIBHBIX B TOUKE.

58. HenpepbIBHOCTH (PyHKIIMM HA TIPOMEXKYTKE.

59. CpoiicTBa (hyHKIMIA, HETIPEPHIBHBIX Ha OTPE3KE.

60. IIpumeHeHe METOI0B JIMHEWHOM anreOpsl AJIs peleHUs YIpaBIeHYeCKUX 3a/1a4.

61. [IpuMeHeHre METOI0OB aHATTUTUYECKON T€OMETPUH IS PEIIeHUs YIPaBIeHYECKUX 3ajay.

62. IIpumeHeHne Teoprn MPEAEIIOB ISl PEIIEHUs YIIPABICHUYECKUX 3a1a4.

2 cemecTp

1. Ilpupamenue aprymenta. Ilpupamenue ¢yHkuuu. OnpeneneHue  MPOU3BOAHOM.
Huddepenuupyemas QyHKIMST B TOYKE M Ha MPOMEKYyTKe. ['‘eomeTpuueckuid, MeXaHUYeCKUd Hu
9KOHOMMUYECKUN CMBICIIBI TPOU3BOTHOM.

2. 3aBHCHUMOCTb MEXAY HENpPEepbhIBHOCThIO (QyHKIMH U nuddepeHnupyemocthio. [nmankas u
KYCOYHO I1ajKasi GyHKIUU Ha IPOMEKYTKE.

3. Cxema BeIUHCIICHUS TTPOU3BOAHON. OCHOBHBIE TTpaBuiIa nuddepeHITnpoBaHUsI.

4. IIpousBonHas cnoxHoi ¢yHkuuu. [IponsBoanas obpatHoit Gpynkiuu. [Ipon3BonHas HEIBHOM
¢bynkun. [Ipon3BoaHbIE BHICIINX TOPSIKOB.

5. OcHoBHbIe Teopembl auddepeHnanbHOro ucunuciaeHus: teopema depma, Teopema Pos,
teopeMa Jlarpanxka. ['eomeTprueckne CMbICIBI OCHOBHBIX TeopeM Au(depeHInaTbHOr0 HCYUCIEHUS.

6. [IpaBuno Jlonurans.



7. HocraTouHoe ycioBue Bo3pacTaHusi ¢yHKIHMH. JlocTarouHoe ycioBue yObIBaHUS (DYHKLIHU.
Heo6xoanmMoe yciaoBre MOHOTOHHOCTH.

8. Touku skcTpeMyma (YHKIMM — TOYKM MakCUMyma M MUHUMyMa QyHkuuu. Heobxommmoe
ycinoBue akcrpemyma. Kputuueckas touka. IlepBoe nocraTtouHoe yciaoBue 3KcTpeMyma. Btopoe
JI0OCTaTOYHOE yCIIOBUE SKCTpeMyMa. Cxema ucciejoBaHus (PYHKIHUU HA SKCTPEMYM.

9. HauGonpiiee 1 HauMeHbIIIee 3HaUeHUsT (PYHKIIUU Ha oTpe3ke. Cxema OThICKaHUSI HauOOoJIbIIEro
Y HaMEHbILIETO 3HaYEHUs] PYHKIIMHU Ha OTPE3KeE.

10. Bemykiocts (yHKIMM BHU3 M BBepx. Touka meperunda. HeoOxommmoe ycioBue meperuoa.
HocraTouHoe ycnoBue neperuda. Cxema uccienoBaHus GyHKIIMH HA BBITYKIOCTh U TOYKH MEeperuda.

11. AcumnroTsl rpaduka GyHKIMU: BEpTUKAIbHASL, TOPU3OHTATIbHAS U HAKIIOHHAS.

12. O6u1ast cxema ucciaeoBaHus GYHKIIMI U TOCTPOCHHS UX IPaPUKOB.

13. ®yHKIMN HECKOJIBKUX IEPEMEHHBIX.

14. YacTHble TPOU3BOIHBIE.

15. Ilpon3BoaHas 110 HANIPABJIEHUIO U IPAJUEHT.

16. IlepBooOpa3nas. HeonpeneneHHbIN HHTETPa U €T0 CTPOEHHE.

17. OcHOBHBIE CBOMCTBA HEOMPEIETICHHOTO UHTETpaa.

18. HeonpeneneHuslil nHTErpast. Tabiuia HHTETPaIoB.

19. 3amena nepeMeHHO B HEOIIPEACIICHHOM UHTErpaJie.

20. Metoabl HHTErprpoBaHus. IHTerpupoBaHue Mo YacTsIM.

21. OnpeneneHHbl UHTErpai, ero reoMeTpUYECKU CMBICI.

22. OnpeneneHHbld HHTErpall, €ro MEXaHUYECKUN CMBICIL.

23. CBoiicTBa OIPENIEICHHOIO HHTETpaa.

24. Teopema o cpeiHEM JUIS OIPEEICHHOTO HHTErpaja, €€ TeOMETPUUECKUN CMBICI.

25. ®opmyna Hetorona - JleitOHuma.

26. 3ameHa IepeMEHHOM B ONPEACIICHHOM UHTETpalie.

27. KpuBonuHeitHas Tpanenus. Buabl KpUBOJIMHENHBIX Tpaneuui.

28. [1nomaas KpUBOJUHEHHON TpalelMK B MapaMeTPUUIECKOM (opme.

29. Bpluucnenue Imiouianeid (uUryp B MOJSPHBIX KOOpAMHATaX (IUIOMIAAb KPUBOJMHEHHOIO
CEKTOpa).

30. IlonsTue 06 o6beme. Brrunciaenre 00beMOB Tell 1O MIJIOLIAISIM ITONEPEYHBIX CEUEHUH.

31. Beluucnenue onpeaeaeHHOro MHTErpaja 1no GpopMyiaM npsiMOyroJbHUKOB.

32. BerunciieHne onpeiesieHHOro HHTerpasia mo GopMysie Tparemni.

33. Beluucnienue onpeaeaeHHOro HuTerpaia rno gopmyse CummncoHa.

34. Boruricnenue abCoMOTHON U OTHOCUTEIBbHON NOTPELTHOCTHU IPU YU CIEHHOM UHTETPUPOBAHUH.

35. WnuTerpanbHOe HUCUMCICHUS AN (YHKIUH HECKOJIbKUX INepeMeHHbIX. OCHOBHBIE METO[IbI
BBIUHCIICHUS KPATHBIX UHTETPAJIOB.

36. Ilonarus nupdepeHnnanIbHOro ypaBHEHHs, OOIIEro U YaCTHOTO PELIeHUs ypaBHEHHUS.

37. IuddepennmansHoe ypaBHEHHUE MEPBOTO MOPSAKA C PA3ACISIIONTUMUCS TEPEMEHHBIMHU.

38. JIuneiinble HEOAHOPOIHBIE MU DepeHLnanbHbIe ypaBHEHNS IEPBOTO MOPSIKA.

39. Uncnossle psAabL.

40. ITpu3Haku CXOAMMOCTH YUCIIOBBIX PSIOB.

41. CreneHHBIE PSABL.

42. Papawl Teitnopa u MakiopeHa.

43. [IpuMeHeHne METO0B MAaTEMAaTUYECKOTO aHAIN3a JUIS PEIICHUs YIPABICHUYECKUX 3a7a4

3 cemectp

1. Dnementsl komOuHatopuku. KomOunaropuka. OOmiue mpaBuia KOMOWHATOPUKH: TPaBUIIA
CYMMBI U IPOU3BEACHHUS.

2. OcHoBHBIE (hOpMYIIBI KOMOMHATOPUKH. | eHepanbHas cCOBOKYMHOCTh. Bribopka. Bribopku 6e3
BO3BpAIllCHU: pa3MelleHne, epecTaHoBka, couetanue. Koapduumuents: Ounoma HeroToHa. Beibopku ¢
BO3BpAIllCHUEM: pa3MEIleHHe C TIOBTOPEHHMEM, IIepecTaHOBKa C TOBTOPEHUSMH, COYETaHHE C
MTOBTOPEHUSAMH.

3. CnyuvaitHoe coOwiTre. Buasl coObiTuii. [lonmHas rpynma coObITHI. DaeMeHTapHBIC COOBITHS.
[IpocTpaHCTBO 3NIeMEHTapHBIX COOBITHIT. PABHOBO3MOKHBIE COOBITHSI.

4. Onepanuu Haa COOBITUAMH: CyMMa HECKOJIBKUX COOBITHM, PA3HOCTh COOBITUH, TIPOU3BEACHUE
HECKOJbKUX coObITHH. [Ilnarpammsl Benna. CoObITHS, COBMECTHBIE B COBOKYITHOCTH.

5. BepositHocTh coObiTusA. Kitaccuueckass ¢opmyna BeposTHOocTH. CBOWCTBa BEpPOSTHOCTH.
OTHOCHTENbHAS YaCTOTA MOSABICHUS COOBITHS. CTaTHCTHYECKAsk BEPOSITHOCTD.



6. Teopembl CIOXKEHHS BEPOSITHOCTEH HECOBMECTHBIX COOBITUH W €€ CIEACTBHUA. 1eopeMbl
CJIO’KEHHSI BEPOATHOCTE COBMECTHBIX COOBITHIA.

7. YcnoBHast BEpOSITHOCTh. BEpOATHOCTH COBMECTHOTO MOSIBJICHUS IBYX COOBITHM.

8. HezaBucumbie coObiTusi. Teopema o0 He3aBHCHMBIX coObITHsAX. CBOMCTBa HE3aBHCHMBIX
COOBITUH.

9. BeposATHOCTh COBMECTHOTO TMOSIBJICHHSI KOHEYHOT'O YK CIIa COOBITUH.

10. CoObITHSI, HE3aBUCHMBIE B COBOKYITHOCTH. BEpOsATHOCTH COBMECTHOT'O NOSBICHUS HECKOJIBKUX
COOBITHI, HE3aBHCUMBIX B COBOKYIMHOCTH. BepOsSTHOCTb MOSBICHHS XOTS OBl OAHOTO U3 COOBITHH,
HE3aBHCHMBIX B COBOKYITHOCTH.

11. Twunore3sl. ®opmyna mnonHoi BeposrHocTH. Popmyna baiieca (Teopema TUIIOTE3).
[Ipumenenue popmyibl baiieca.

12. IlocnenoBaTelbHOCTh HE3aBUCUMBIX HcHbITaHUN beprHymnn (cxema bepnymnu). @opmyia
bepnynnu. @opmyiibl, cBsizaHHbIE cO cxemoil bepuymu. [Ipumenenne cxembl bepHysuim.

13. Tlpenensubie Teopembl B cxeMe bepuymnu: teopema Ilyaccona, nokanpHas mpeaeibHas
Teopema MyaBpa-Jlamnaca, uarerpasibHas ¢popmysna Myaspa-Jlamnaca.

14. TlonsiTue cnyyaiiHoi BenuuuHbl. JlucKkpeTHas ciiydaiiHas BenuunHa. HenpepbiBHas citydaiinas
BenuunHa. Onepauyuy HaJ CIydallHBIMM BEIMYMHAMHU: CyMMa, IPOM3BEIEHUE, IIPOU3BEICHUE Ha
IIOCTOSIHHYIO.

15. 3akoH pacnpeneneHuss TUCKPETHOW CIIy4ailHOM BeJlW4uHBI. Pan pacnpeneneHust ciydailHou
BEJIMYUHBI. MHOTOYTOJIbHUK pacipe/iesICHusl.

16. buHOMUaIBHBIA 3aKOH pacrpeneneHus. MHOroyrojabHUK OMHOMMAIBHOTO PACHpPEIeNICHMUS.
Pacnpenenenue Ilyaccona.

17. 'eomeTprueckoe ¥ TUIEepreoMeTpUIECKOe PACIIPEACICHUS.

18. HucioBble XapaKTEpUCTUKU AUCKPETHBIX CIy4YalHbIX BEIMYMH. MaTeMaTHUuecKoe OXKHUIaHUE
(ueHTp pacnpedeneHMs, CpelHee 3HAayeHHe CIy4yailHOH BeauuuHBI). BeposTHOCTHBIN cMbICH
MaTeMaTHYeCcKoro oxxuaanus. CBolcTBa MaTEMaTUYECKOTO OKUAAHMUS.

19. HezaBucumele citydyailHble BEJIMYMHBI.

20. Maremartnyeckoe OXHJaHWE OMHOMUAIBHOIO 3aKOHA. MaTeMaTHyecKoe OXHUAaHHe
pacnpenenenus Ilyaccona.

21. Orknonenne. Matematuueckoe 0)kuJlaHuE OTKIOHeHus. Jucnepcus (paccesHue) ciaydaitHon
Benn4KHbI. CBOMCTBA JUCIIEPCUH.

22. ducnepcusi OMHOMHAIBHOTO 3aKoHa. J{ucniepcus pacnpenenenus [lyaccona.

23. CpenHee KBaJpaTUYHOE OTKJIIOHEHHE. HauanbHBIII MOMEHT MopsAaKa K CIy4ailHOW BeIUYHHE.
[leHTpanbHBIM MOMEHT MOPSAKA K CIIy4alHON BEJIUYMHE.

24. 3axon Oonbiux yucen. HepaBenctBo YeObimeBa. Teopema YeObimena. CrnencTBus 3akoHa
00b1IKX yncen: TeopeMbl bepuynnu u [lyaccona.

25. dyHKUMA pacrpeieleHus] BeposITHOCTEe! (MHTerpaibHas GpyHKIUs pacnpeaeneHus). ['paduk
GyHKIIMM pacripefesieHus] JUCKPETHON ciydaiiHOM BenuuuHbl. CBoOMCTBAa (YHKUIMHU pacnpesesieHus
BEPOSITHOCTEM.

26. @OyHKUUSA IUIOTHOCTH paclpeaeneHus BeposiTHocTed (auddepeHunanbHas (QyHKIUS
pactipenenenus). ['paduk (QyHKIMM MJIOTHOCTH pacmpeieNeHus. DIeMeHT BeposTHocTH. CBoiicTBa
(GYHKIIUH TIIOTHOCTH PaclpeeieHNs BEPOSITHOCTEH.

27. YucnoBble XapaKTEPUCTUKN HENIPEPHIBHBIX CIy4YalHbIX BEIMUMH. MaTeMaTuuecKkoe OKuJaHue.
Hucnepcus. Cpeanee kBapaTU4HOE OTKIOHEHHE. Moa. Menuana.

28. Ilpenmer mareMaTHYeCKOW CTAaTHUCTUKMU. [‘eHepaibHas W BBIOOPOYHAS COBOKYIMHOCTH.
CratucTtrueckoe pacnpe/ielieHle BIOOPKU.

29. Dmnupuueckas pyHkus pacnpeaenenus. [lonuron. I'ucrorpamma.

30. CratucTHyeckue OLEHKHN apaMeTpOB PACTIPEIEICHUS

31. ToueuHoe oueHuBaHue. OCHOBHBIE METOJBI: METOJ MOMEHTOB, METOJ MaKCHUMAaJIbHOI'O
MpaBaA0No100HUs.

32. Onenka resepaibHOM cpeHel mo BeIOopouHOi cpenneil. OrieHka reHepaabHON TUCIePCHH IO
WCIIPaBJICHHON BHIOOPOYHOIA.

33. Pacnpenenenue cpemHeil uis BBIOOPOK M3 HOPMaJbHOM TIeHepanibHON COBOKYIMHOCTH.
Pacnipenenenne CteroneHTta. Pacmipenenenue aucnepcuul il BRIOOPOK M3 HOPMaJIbHOM Te€HEpabHOU
COBOKYITHOCTH.



34. HutepBanbHOE OlleHHBaHHE. JlOBEpHUTENbHBI WHTEpPBAJI, [OBEPUTENIbHAS BEPOSITHOCTh
(HamexHOCTh). JlOBEpUTENBHBIM MHTEpBaJI IS OLIEHKHM CPEIHEro KBAJApPAaTHYECKOI'O OTKJIOHEHHUS O
HOPMaJIBLHOTO pacrpeesieHusl.

35. IlonsTue craTucTuueckoil runore3bl. OO0IIas MOCTAaHOBKA 33]a4l IIPOBEPKU CTAaTUCTHUECKON
runore3bl. [IoHsATHE 0 KPUTEpUIX coryiacusl.

36. IIpoBepka runoTe3bl O PaBEHCTBE CPEAHUX ABYX HOPMAJIbHBIX T'€HEPAIbHBIX COBOKYITHOCTEN
MIPU U3BECTHOM U HEM3BECTHOM CpeJIHEeKBaipaTHueckoM oTkiIoHeHuu. Kputepuit CtproeHTa.

37. llpoBepka rumoTe3bl O 3aKoHe pacupeneneHus. I[lpoBepka rumoressl 0 HOPMaJIbHOM
pacnpe/elieHny TeHepalibHON COBOKYITHOCTH.

38. ®yHKIMOHAIbHAs, CTATUCTHUYECKas U KoppeisuuoHHas 3aBucumocTu. [loHsTHEe perpeccuu.
Jluneitnas v HenuHeHasa perpeccus. KpuBbie perpeccun ux CBOMCTBA.

39. Koppemsunonnas tabnuma. BpiOopounslii Kod(pHUIMEHT Koppensiuu. MeToauka ero
BBIYHCIICHUSI.

40. OueHka TECHOTBI CBS3H.

41. BpiOOpouHOE KOppPEISAIMOHHOE OTHOIIEHWE, €ro CBOHCTBA. MHTEpBaJbHOE OIICHHMBAHUE
KodQpUIHeHTa KOPPEISIUU U KOAPPHUIINEHTOB PErPECCHH.

42. Jluneiinas perpeccus. BpiOopounbie ypaBHeHHs perpeccuu. OTbICKaHHE MapaMeTpoOB
BBIOOPOYHOTO ypaBHEHHUS IPSIMOM PETrpecCHH METOJOM HAaMMEHBIIINX KBAIPATOB 110 HECTPYIITUPOBAHHBIM
U CTPYIIHUPOBAHHBIM JTaHHBIM.

43. Henuneitnas perpeccus. OmnpejelieHne MapaMeTpoB HEIMHEMHBIX YpaBHEHUH perpeccuu
METOJIOM HAaUuMEHBIIINX KBAAPATOB HEMOCPEACTBEHHO U C TOMOIIBIO TUHEAPU3YIOUTNX 3aMEH TEPEMEHHbIX.
[Tapabonmueckast perpeccusi.

44. OmpeneneHue mNapaMeTpPOB HEIWHEHHBIX YPaBHEHHMH PErpecCMd METOJIOM HAMMEHBIIHUX
KBa/IpaTOB HEMOCPEACTBEHHO U C IOMOIIBIO JTUHEAPU3YIOIINX 3aMEH IEPEMEHHBIX.

45. IloHsiTHE O MHOKECTBEHHOM KOPPEIISIIUH.

46. IIpuMeHeHnEe BEpOATHOCTHBIX METOJIOB /JIsl PELICHUS YIPABJICHYECKUX 3a/1a4.

47. IlpuMeHeHre CTaTUCTUYECKUX METO/IOB IS PEIICHUs YyIIPaBICHYECKUX 3aay.



