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JIner akTyanusanun paboyeii nporpamMMel

PaGouas mporpamMma epecMoTpeHa, 00CyxkIeHa U ono6pena s peamnsauuy B 2020 - 2021
y4eGHOM oy Ha 3aceJaHuH Kadeapsl TIpuKIagHOi MaTeMaTHKH H HH(OPMATHKH

Iporokon ot 01.09.2020.¢. Ne 1
3as. kapenpoit ___C_ /*f/ 10.A V3BexoB

PaGouas IporpaMMa nepecMoTpeHa, 06y KeHa i 0100peHa /Ul peau3alii B 2021 - 2022
yueGHOM roaty Ha 3acenanny kadenpsl [IpuKiIaTHOM MaTEMATHKH U HH(OPMATHKH

[TpoTokon oT __ 200 . Ne
3as. kadenpoi 10.A.M3BexoB

PaGouas mporpamma nepecMoTpeHa, 06cykaeHa 1 onoGpena s peausarin B 2022 - 2023
yueGHOM rofty Ha 3acefanny kadenpsl [IpuKiaHO# MaTEMATHKH 1 uHGOPMATHKH

ITpoTokon OT __ 20 r Net
3as. Kadenpoii 10.A.M3BekoB

Pa6ouasi IporpaMma epecMoTpeHa, 00CyK1eHa i 01100peHa Ul peanu3ani B 2023 - 2024
yueGHOM rofty Ha 3acejanuu kadeapst IIpHKIanHOi MaTEMaTHKH 1 HHPOPMATHKH

ITpoTokon OT __ 20. =p Noi.
3aB. kabenpoi 10.A.N3BexoB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enssMu OCBOEHUS TUCHMIUIMHBI «MaTeMaTHKay SBISIETCS 03HAKOMJICHHE 00y4YaeMbIX C
OCHOBHBIMHM MOHATUSIMH U METOJAMH BBICIIEH MaTeMaTHKH; CO3JaHHE TEOPETHUYECKOH MU
NPAaKTUYECKOH 0a3bl MOATOTOBKH CIIEHUAINCTOB K JCSITEIbHOCTH, CBA3aHHON C MCCIEIOBAHUEM,
pa3paboOTKOM M TEXHOJOIMAMHU IPOLECCOB M3TOTOBJIEHHUS MAIIMHOCTPOMTENbHBIX W3JENUN, U
OCHOBAaHHOM Ha TNPUMEHEHUH MAaTeMaTHYECKOTO aHaliu3a M MOJCIUPOBAHMS;, OBJaJICHUE
JIOCTaTOYHbIM YpPOBHEM OOLIENPO(PECCHOHANBHBIX U NPOPECCHOHATIBHBIX KOMIETEHIMH B
coorBercTBUM C TpeboBanmsiMu PI'OC BO no wnampasnenuto 15.03.02 «Texnomnoruueckue
MaIlluHbI U 000pyA0BaHUE», IPOPHIIb «MeTanaypruyeckue MalluHbl 1 000pyI0BAHUEY.

2 MecTo qUCHMIIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOii POrpaMMbl

JucnmuimHa MareMaTrKa BXOAUT B 0a30BYIO YacTh Y4EOHOTO IIaHa 00pa30BaTEIbHOM
HpOrpaMMBEI.

Jlnss  W3y4eHuss  JUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(hopMHpOBaHHEIC B PE3yJIbTaTE U3yYEHHUS UCIUTIINH/ IPAKTHK:

Huctunnuna b1.5.09 Maremaruka BxoauT B 6a30ByI0 4acTh 0yioka 1 oOpazoBarenbHON
POTPaMMBI.

I/I3yquI/Ie JUCHUITIIMHBI 633preTCﬂ Ha IKOJIbHOM KYPCC€ MaTCMaTUKH.

3nanus (YMEHHUsI, BIaJICHUS), TIOJYYCHHbIC NPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XOIUMBI JUIsl U3yUCHUS IUCHUILINH/TIPAKTHK:

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

MopennpoBaHre B MAIIMHOCTPOCHUU

Mertposorus, cTanaapTH3anus U cepTuukanus

®dusnka

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate ocBoeHMs TUCHMILIMHBI (MOIys) «MareMaTnka» 00y4aroLuiics J0JKeH
00Ja1aTh CIeAYIOIMMU KOMIIETEHIUSMU:

CTpyKTypHBII [Inanupyemble pe3ysbTaThl 00yueHus
JJIEMEHT
KOMIIETCHIIMHU

I[HK'I YMCHHUEM UCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIUIIINH B
HpO(i)@CCHOHaﬂBHOﬁ ACATCIIBHOCTH, TPUMCHATH MCTOAbI MAaTEMATUUCCKOT'O aHAJIN3a U
MOZACIINPOBAHUA, TCOPETUYCCKOT'O U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHU A

3HaTh - OCHOBHBbIE TIOHATHUS U METOJbl TMHEWHOI, BEKTOPHOU ainredpsl U
AQHAJIMTUYECKOU NeOMETPUH;

- OCHOBHBIE TIOHATHUS U METOJIBI MAaTEMATUYECKOTO aHAIN3a: TEOPUHU
MIPEJENIOB U HEMpepbIBHBIX QYHKIMHA, 1uddepeHnnansHoro n
MHTErpajbHOT0 UCUUCICHHS PYHKIIMHA OTHOM U HECKOJIBKUX MTEPEMEHHBIX,
TEOpHH OOBIKHOBEHHBIX AU(PepeHIINaTbHbIX YPABHEHUH U CUCTEM
nudepeHIaTbHBIX YPAaBHCHH,

- OCHOBHBIE TIOHATHUS U METOJIbI TEOPUU BEPOSITHOCTEH U CTATUCTUYECKOTO
aHaJIM3a Pe3yJIbTaTOB SKCIEPUMEHTA




YMmern

- pemaTh 3aa4u Mo U3y4aeMbIM TEOPETHUECKH Pa3/IeiiaM;
- 00cyxnath crocoObl 3¢ HEeKTUBHOTO perieHus auddhepeHITnaIbHbIX
YPaBHEHHUH U UX CUCTEM;

- onpenensaTh 3G PEeKTUBHOCTD pelIeHus 3a7a4u, OIYyYEHHOTO ¢ TOMOIIbIO
YHCIICHHBIX METO/IOB;

- pacno3HaBath 3P PEKTUBHBIE PE3YyIbTAThl 00PAOOTKH IKCIIEPUMEHTATbHBIX
JAHHBIX OT Hed()(HEKTUBHBIX

Bnanets

- IPaKTUYECKMMU HaBBIKAMH UCIIOJIb30BAHUS MATEMATHYCCKUX ITOHATHI U
METOJIOB (M3y4YaeMbIX pa3/ieJI0B MaTEMATUKH) PU PELIEHUH NTPUKIIaJIHbBIX
3a/1a4;

- HaBBIKAMU 00O0OIIEHUS Pe3yJIbTaTOB PEUICHUs, pe3yIbTaTOB 00paObOTKH
CTATHCTUYECKOT0 IKCIICPUMEHTA;

- cnoco0amMy OIICHUBAHUS 3HAUMMOCTH M IPAKTUYECKON MPUTOTHOCTH
MOJTyYCHHBIX PE3yJIbTATOB

OIIK-1

CIOCOOHOCTBIO K MPUOOPETEHUIO C OOJIBIION CTENEHBIO CAMOCTOATETLHOCTH HOBBIX

3HAHUU C UCHOJIb30BAHUEM COBPCMCHHBIX O6paSOBaT€J'IBHBIX n I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTHI

3HaThL OCHOBHBIC ITIOHATHUA U MCTOAbI MAaTEMAaTUYCCKOI'O aHaJin3a

YMeTh KOPPCKTHO BbIPpAXAaThb U apTYMCHTUPOBAHHO 00OCHOBBIBATH ITOJI0KEHHUS
HpeILMeTHOI\/JI 001acTH 3HAHUS U MCTOJ0B MAaTCMAaTUYCCKOI'O aHajIn3a JJIsd
IIOCTAHOBKH U PCHICHUA KOHKPCTHLIX ITPUKIIAIHBIX 3a1a4

BJI&[[GTB - HaBbIKaMH HCII0JIb30BaHUSA JIOTUYCCKH BEPHO, APrYMCHTHPOBAHO U SICHO

CTPOUTH YCTHYIO H IMCBMCHHYIO PCYb HAa PYCCKOM A3BIKC, TOTOBUTH U
PEAAKTUPOBATD TCXHUUCCKUC TCKCThI C MaTEeMaTHUEeCKOl CHMBOJIUKOM HJIH
(I)OpMynaMI/I, HY6J'II/ILIHO MMpEACTaBJIATH COOCTBEHHBIC M U3BECTHEIC HAay4YHBbIC
PE3YIbTAThI, BECTU JUCKYCCUU,

- HaBbIKaMH U MCTOJIUKaMH O606H.[CHI/IH PE3yJIbTATOB PCIICHUSA




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast TpyJ0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3auetHpix enuuuil 540 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 38,8 akaj. 4acos:
— aynuTopHas — 32 aKaJl. 4acoB;

— BHeayAuTOpHas — 6,8 akaj. yacos

— camocTosTenpHas padota —479,9 akan. yacos;
— IMOATOTOBKA K 3K3aMeny — 21,3 akaj. daca
— MOJTOTOBKA K 3auéry — 12,6 akaz. yaca
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynutopHast s e
KOHTaKTHas paborta E E 5 dopma TeKyIIero
o B aKaj. yacax SRS un KOHTPOJIS
iiiiigﬂfrﬁ 5 ( : % E CaMOCTOSITENILHOI | ycrieBaeMOCTH 1 KOMHI:;):HHHH
g £ paboThI TIPOMEKYTOUHON
Tlex. mab. | mpaxr. z'g aTTeCTaluu
3aH. 3aH. | © &
1. DJIEeMEHTHI JIMHEWHOMH,
BEKTOPHO# anreophl u
AQHAJTUTUYECKOI reoMeTpru
CaMOCTOSITETTEHOE
U3yueHHe
1.1 Jluneiinas anre6pa: JIMTCPATY PRI =
Marpuusl u nedcTBUs Hax ngiiijleiize - KOHCYJIbTALIUHU 110
HUMH. Omnpenenurenu «JIoKA3ATEMBCTEO pemrenuio KP Nel,
KBaJ[paTHBIX MaTpUIl, paHr o - IpOBEpKa
MAaTpPHIIBL, obpatHas CBOWCTB koHcrekta Nel MK-1
Matpuna. Merong Taycca 1 1 17,7 _OBTI’ ;giigiizﬂﬁ’l) «CBolicTBa HOHK-l,
pelierus CHCTEM Nel «/Tuteiiras, OTIpEIeUTENS»,
JIMHEHHBIX - IpOBEpKa
anreOpanIecKux BEKTOPHAA BBITIOJTHEHHS
ypaBHEHHUH. Teopema anrebpa n (peurenust) KP Nel
Kponexepa-Kamemmu 1 anaaTIaceKas
TEOMETPHSL.
Huddepenumans
HOE HCYUCIICHUE
DOI»
- BeimotHeHue KP
Nel «JInHeliHas,
12 BexropHas anmreGpa: BEKTOpHAast - KOHCYJIbTAIIMX 1O
JTUHEHHbIe ﬁ HeHI/IHCﬁ?{EIe anrebpa n pemenuio KP Nel, ATIK-1
0,5 0,5 8 aHAJIMTHYECKAS - IpOBEpKa '
OTCpALIMHE Hajl BEKTOpaMH TEOMETpHSL. pemenus KP Nel OTIK-1
11 ux cpomcTBa Juddepenimans | (4acTb — BEKTOPHI)
HOE HCYUCIICHUE
DOI»




- BeinostHeHue KP
Nel «JIuHeliHas,

- KOHCYJIbTAalluM 110

BEKTOpHAst pemennto KP Nel,
13 AmHanurnyeckas anreOpa u - IpOBEpKaA JMK-1
TeOMETpHsl Ha TUIOCKOCTH H 0,5 0,5/0,5U| 8 aHAITUTHYeCKast peuienus KP Nel OHK-l,
B IIPOCTPAHCTBE TeOMETPHSL. (vactp —
Hduddepenipans aHAITUTHYeCKast
HOE€ UCUHUCIICHHE reoMeTpHs)
DOII»
Uroro no pazneny 2 2/0,5U1 | 33,7
2. BBenenne B MaTeMaTHYECKHI
aHanu3
- BermosiHeHne KP
Nel «JIuHeliHas,
BeKTOpHAS - KOHCYJIbTAIIUH IO
o
2.1 [Ipenen " anreOpa u P em_e:n(})(;glzi\f_l, JITIK-1
HETPEPBIBHOCTh  (DYHKIIUU 0,5 0,5/0,51] 10 aHATUTUYECKast eme}l:ml I?P Nol OHK-lI
OJ/IHOM mepeMeHHOI reoMeTpusl. p i}
Tinddpepermans (gactp — mpenensl,
noe ucumcnenue | o PP BIBHOCTE)
DOII»
- BeinosiHeHue KP
Nel «JIuneliHas, | - KOHCYJIBTAIlUU IO
BEKTOpHAs pemennto KP Nel,
2.2 KoMIUIeKCHBIE 4YHCIIA. anreOpa u - TIpOBEpKa JMK-1
Pemenne anrebpandeckux 0,5 0,5/0,51| 7,9 aHAIIUTHYECKAS pemerns KP Nel OHK-ll
ypaBHeHUH HaJ nosieM C TeOMETPHSL. (vactp —
Huddepenimans KOMILICKCHBIE
HOE UCYHCIICHHE YHCIIA)
DOII»
HWroro no pazgeny 1 /11 | 17,9
3. Huddepenumanbroe
ucyncieHne (QYHKIMH — OJHOMN
TIePEMEHHON
- CaMOCTOSITEIIbHAS
31 Onpenenenue
. pabora ¢ - KOHCYJIbTallUH 110
NPOU3BOJHOW (YHKIUU B .
mutepatypoil — | pemenuio KP Nel,
touke. Judpdepenunain, ero
TE€OMETPUUYECKUI  CMBICI KOHCTICKT - Hposepia
. ) «3agaun, pemrenust KP Nel JIIK-1,
T'eomeTpuueckuii u 0,3 0,3 4
N MPUBOSIINE K (vactp — OIlK-1
MeXaHUYECKHUI CMBICTT
. TIOHSITHIO MIPOHM3BOTHEIE),
MPOU3BOJHOM. IIpaBuna .
i depeHImpoBanys " MIPOM3BOIHOINY, - IpOBEpKa
- BeinonHenne KP KOHCIIeKTa
TabIHIIa TPOU3BOAHBIX No |
- BeinnonHeHue KP
Nel Jluneitnas, | " OnCYJIBTALMM MO
B ’ KP Nel
3.2 ubdepenumponanue BEKTOpHas P em_e;;(})(;epKiV ’
HESIBHO M TIapaMeTpUYECKU anreOpa u KP Nel K-1
3aJaHHbBIX GbyHKIHHA. 0,2 0,2 5 ananuTHyeckas | ¢ em?:::“ B Ne léHK-ll
Jlorapudmuueckoe TEOMETPHSL. HOCTDOGHIE
muddepeHnpoBaHe Jubdepennuans a(I;)HKOB
HOE HCYHCIICHUE P .
DOII» ymci)
3.3 Uccnenoanmue - KOHCYJIbTALIH 110
EI/}I];;LSSI;HHHZHLHT)?SOMHO 0.5 050,51 88 | BHHOJ;:_:EHW . pemenmuio KP Nel, %[)11_'[[11((-]1
CUHCICHIS - - npoBepka KP Nel
Wroro no paspeny 1 1/0,51 | 17,8

4. WHTerpajbHOE HCYUCIICHHE

(hyHKIMU OJHOH NepeMEeHHO




- BeInoJiHeHue KP

4.1 [lepBooOpazHas
F— P p Ne2 - KOHCYJIbTAIlUX 1O
Y ) . «Heompenenenns! | pemennio KP Ne2,
Heonpenenennsiit o
i, u - IpOBEpKaA JIIK-1,
HMHTErpaJl U €ro OCHOBHBIC 0,2 0,2 4,3 .
M oTpeJIeNICHHbIN peuieHus KP Ne2 OIIK-1
CBOMCTBA. Tabauna
unterpan, ®HII, | (wacts — Hemocp.
HCOTIPE/ICIICHHBIX nuddepeHnnansH UHTETP.)
HUHTErpajioB p p-
ble ypaBHEHUS
- Bemmosinenue KP
Ne2 - KOHCYJIbTAIUX 1O
«Heompenenenns! | pemennio KP Ne2,
4.2 OcCHOBHBIE METOIBI H, u - IpOBEpKa JIIK-1,
0,3 0,3 4,7 N
HUHTErpUPOBAHUS oTpeJIeNICHHbIN pewerus KP Ne2 OIIK-1
unrerpai, @HII, ("acTh - METOIBI
1 depeHIanbt | HHTETPUPOBAHUS)
ble ypaBHEHUS
4.3 OnpeneneHHblit - einonHenue KP | - koHcynpTanmu no
UHTErpall. 3anauwy, Ne2 peweruto KP Ne2,
MPUBOJAIINE K TIOHITHIO «HeomnpeneneHHs! - IpOBEpKa
OIPEJETIEHHOI0 UHTErpasa. 05 05 9 W, u petieHust KP Ne2 AIIK-1,
dopmyna ' ' ompeeNeHHBIN (gacTs - OIIK-1
Hrrorona-JleiOnunmna. uaTerpain, ©HIL, BBIYMCIICHUE
CgoiicTsa. Metoabt muddepeHnalst | OmpeaesIeHHOro
HMHTETPUPOBAHUS bI€ ypaBHEHUS MHTErpaJia)
- BeInoJiHeHue KP
No2 - KOHCYJIBTAIlUH TI0
«Heomnpenenenns! | pemenuro KP No2,
4.4 IIpunoxenus W, u - IpoBepKa TIK-1,
P 05 0,5/0,511| 10,7 B posep A
OTIPEIEIEHHOTO HHTETpaia onpezeneHHbIN pemenust KP Ne2 OIIK-1
unterpan, ®HII, |(vacte npunoxeHus
muddepeHnnantsH OTIP.HHT)
bI€ ypaBHEHUS
- BemostHeHue KP
No2,
- - KOHCYJIbTAIUX 1O
camocTtosTenbHoe | pemenuto KP Ne2,
4.5 HecobcrBennsie H3y4eHUE - mpoBepka KP Ne2
ATIK-1,
WHTETpaJIbL. Tpuznaku 0,5 0,5/0,5Uf 9 JIUTEPATYPHI: ("acTb HecoOCTB. OIK-1
CXO/IUMOCTH KOHCTIEKT HWHTETPaJIbl)
«IIpu3Haku -IIpOBEpKa
CXOAUMOCTH KOHCIIEKTa
HECOOCTBEHHBIX
HWHTETPaJIOB»
HWroro no pazaeny 2 2111 | 37,7
5. Juddepenupmansroe
UCUYHUCIICHHE byHKImi
HECKOJIbKHUX [IEPEMEHHBIX
CaMOCTOSITENIbHOE
HU3YYCHUC
51 Omnpenenenue Y
. JIUTEPATYPHI:
OCHOBHBIX TIIOHSATHH.
HalHCaHHue
Ilpenen m HenmpepbIBHOCTH 05 05 8.7 KOHCIICKT - IIpOBEpKa AIIK-1,
O®HII. OcHoBHBIE CBONCTBA ' ' ' . KOHCIIEKTa OIIK-1
. «CsoiicTBa
(hyHKUUNH, HENpPEephIBHBIX B N
. ¢byHKIUiA,
3aMKHYTO# 00JacTu
HEIPEPLIBHBIX B
3aMKHYTOM
obmacTu»
5.2 YacTHble POU3BOJHEIE - BbinoniHenue KP
u IIPOU3BOIHAS 1o Ne2 -

HaIpaBJICHUIO. «HeomnpeneneHHs! | KOHCYJIBTHPOBAHUE
KacarenpHas IJI0OCKOCTh U ", u no pemennro KP JIIK-1,
0,5 0,5/0,51| 9 N
HOpMaJh K IIOBEPXHOCTH. onpeeNeHHBIN Ne2, OIlK-1

T'eomerpuueckuii  cMbICH nuTerpain, OHII, - IIpOBEpKa
muddepennnana. [Mpuznak muddepenuunansy | perrenust KP Ne2

muddepeHInpyemMocTu

BbIC YPABHCHUS




5.3 IIpou3BoaHas CIIOKHOU - BeinosiHeHne KP
(hyHKUINH. YactHble Ne2 -

IIPOM3BO/IHbIE u «HeomnpeneneHHs! | KOHCYIBTHPOBAHHE
muddepeHnnansl  BHICIINX i, u no peunierno KP JIIK-1,
0,5 0,5 9 N
MOPSIIKOB. ompeeNeHHBIN Ne2, OIIK-1

Juddepenuuponanue unnTerpan, OHII, - IIpOBEpKa
HESIBHO 3aJaHHbBIX muddepennansl | pemenus KP No2
(hyHKUMH ble ypaBHEHUS
- BermoniHeHne KP
Ne2 -
54 MorsiTre o6 <<Heon;1eneneHHLI KOHCYJIbTUPOBaHUE
IKCTpEMyMax GbyHKIHI 0,5 0,5/0,51| 9 H, 1 no pemenmuio KP ATIK-1,
' e oTpeIeIICHHBIH Ne2, OIIK-1
MHOT'HX IT€pEMEHHbIX
nnTerpan, OHII, - IIpOBEpKa
muddepennansl | pemenus KP No2
ble ypaBHEHUS
Wroro no pazgeny 2 2/11 | 35,7
6. OOBIKHOBEHHBIC
JuQdepeHnaibHble YpaBHEHHS
6.1 OOBIKHOBEHHEBIE - BeinosiHeHue KP
muddepeHInaIbHbIC Ne2 -
YpaBHEHHUS MEPBOTO «HeomnpeneneHHbI | KOHCYJIBTUPOBaHNE
MOPSIIKA. Meronast 05 27 W, 1 o pemennto KP JIIK-1,
pelieHus ' onpezeneHHbIN Ne2, OIIK-1
T PepeHIIHATBEHBIX unterpan, ®HII, - IPOBEpKa
ypaBHEHUH [IEpBOTO muddepenuunansy | perrenust KP Ne2
TopsiziKa bI€ ypaBHEHUS
- COCTaBJICHHE
KOHCIIekTa «J{Y -
BBICIIHX KOHCYJIETUPOBaHUE
6.2 1Y BBICHINX TIOPSIIKOB, 05 28 TIOPSIIKOB, o pemennto KP AIIK-1,
CBOJISIIUECS K TIEPBOMY ' CBOJSIIIIUECS K Ne2, OIlK-1
MIEPBOMY», - IpOBEpKa
- BeinosiHeHue KP KOHCIIEKTa
No2
6.3 JIuneiinbie
muddepeHInaIbHbIC
YpaBHEHHUS n-ro
o —psAl-Ka. JIunelinoe
OZHOPOJHOE  ypaBHCHHUE. - BeinosiHeHue KP
dyHmameHTanpHas Ne2 -
cucrema pelIeHHH. «HeomnpeneneHHbI | KOHCYJIBTHPOBaHUE
Omnpenenurens Bporckoro. i, u o pemennto KP AIIK-1,
o 05 28 o
HeonnoponHoe nuHelHOE oIpeJIelIEHHbIN Ne2, OIIK-1
ypasaenne (JIHAY), Bun unrerpai, @HII, - IpOBEpKa
obmero peureHus. Metox muddepennmansl | pemenus KP No2
Bapualid  IPOU3BOJBHBIX ble ypaBHEHUS
MOCTOSIHHBIX.
JluneliHoe ypaBHeHHE ¢
MOCTOSIHHBIMH
koo urmenTamu
- cOCTaBJICHHE
6.4 Meroasl  pemieHUs KOHCTICKTa i
cHcTeM «Metozp! KOHCYJIFTHPOBaHHUE JUIK-1,
0,5 28 | pemenus cuctem | 1o pemenuto KP
zln(bct)epeHquaHBme Y. Ne2. OIIK-1
ypasHeruii 1-ro nopsa - BeinosiHeHue KP | - mposepka KP Ne2
Ne2
HWroro no pazgeny 2 111
Uroro 3a cemectp 8 10/411 |253,8 9K3aMEH,3auéT

7. DJeMEHTHI
BEPOATHOCTEN
MAaTeMaTHYCCKOM CTATHCTHKH

TEOpUH

nu




- BeinotHenne KP
No3 «Teopust

- BpinosiHenne KP
Ne3 «Teopust

7.1 DNeMeHThI . . IK-1
0,5 0,5/0,51| 12 BEPOSITHOCTEH. BEPOSTHOCTEH. A '
KOMOMHATOPHUKU OIIK-1
MaremaTtuueckas | Marematudeckas
CTaTUCTHKA CTaTUCTHKA»
7.2 Anrebpa  coOBITHIA.
Knaccuueckoe, - BeimoytHeHue KP
KOHCYJIFTUPOBAaHUE
TEOMETPHIECKOE u No3 «Teopust
. o pemennto KP AIIK-1,
CTaTHUCTHYECKOE 0,5 0,5/0,51| 12 BEPOSTHOCTEH. N3 OITK-1
oIpeiesIeHHs] BEPOATHOCTH. MaremaTtuyeckas - O'Be’ <a
AkcuomaTuka TEOPUH CTaTUCTHKA POBCp
. peutenus KP Ne3
BEPOSITHOCTEHN
7.3 TeopeMbl CIIOKEHHS H
YMHOKEHHUSI. VYcnoBHas - BermosiHeHne KP
KOHCYJIFTUPOBaHUE
BEPOSITHOCTb. dopmyna No3 «Teopust
. Ny o pemennto KP AIIK-1,
TONHOH ~ BEPOSATHOCTH H 1 1 15 BEPOATHOCTEH. N3 OTK-1
tdopmyna baiieca. Cxema MaremaTtuyeckas - O'Be’ <a
Bepuymmn, npubmmkenus CTaTUCTHUKA» POBEp
pemenust KP Ne3
Jlanutaca u Ilyaccona
7.4 JuckperHbie u
HETpepbIBHBIE  CIIy4yaiiHbIe -
pep Y - permonHeHne KP
BeJIMYMHBL. Psan v QyHKums No3 «Teonis KOHCYJIFTHPOBaHHUE
pacrpezneieHus u - p N o peuienuto KP ATIK-1,
1 1 15 BEPOSTHOCTEH.
IJIOTHOCTb. No3, OIIK-1
MaremaTtuyeckas
Marematnueckoe - IpOBEpKa
CTaTHUCTHKA»
OXXMJaHWEe U JuCHepcus, pemrenust KP Ne3
HayaJIbHbIE U IICHTPAJIbHbIE
7.5 U3zBecTHbIC -
acrpenieNieHlst H  HX - Bemorenne KP KOHCYJIETUPOBaHUE
pactip Ne3 «Teopust y P
YKCIIOBBIE - o pemenuto KP JIIK-1,
0,5 0,5/0,51( 12 BEPOSITHOCTEH.
XapaKTEPUCTHUKHU. Ne3, OIlK-1
MaremaTtnyeckas
HopmansHoe - IpOBEpKa
CTaTUCTHKA»
pacnpeiencHue pemienus KP Ne3
7.6 MHuoromepHsie
Ny P - BeimosHeHue KP -
ciryyaiiHble BEJIMYHHBI.
No3 «Teopust KOHCYJbTUPOBaHHE
OYHKIMM pacHpesiesieHus, Ny AIIK-1,
. 1 1/0,51 | 15 BEPOATHOCTEH. o pemenuto KP
CBOIICTBA. UucnoBrie OIlK-1
X APAKTCOHCTHN Maremaruaeckas Ne3,
P p ’ CTaTUCTHUKA» - npoBepka KP Ne3
DeMEeHTHI TEOPUH
7.7 OCHOBHBIE TIOHATHS, - BeinostHenune KP -
reHepayibHas Ne3 «Teopus KOHCYJIbTUPOBaHHE
COBOKYIHOCTb U BBIOOpKA. BEPOSATHOCTEN. o pewenuto KP JTK-1
CTaTUCTHYECKAE  OLIEHKHU 0,5 0,5 11,1 | Maremaruueckas Ne3, OIK 1’
MapaMeTpoB CTaTUCTHUKAY, - npoBepka KP Ne3,
pacripenenenus. TodeuHsle -KOHCIIEKT IO - IpOBEpKa
Y MHTEPBAaJIbHBIC OLICHKU pasneny KOHCIIEKTa
- BeimosHeHue KP -
7.8 JloBepurenbHbIe
Ne3 «Teopus KOHCYJIbTUPOBaHHE
HUHTEPBAJIBI YIS .
BEPOATHOCTEM. o pewmenuto KP
MapaMeTpoB HOPMAIBHOTO AIIK-1,
1 1 15 | MaremaTudeckas Neo3,
pacnpenenenus. [lousitue o OIIK-1
CTaTUCTHKAY, - npoBepka KP Ne3,
KPUTEPHUIX MIPOBEPKU
-KOHCIIEKT IO - IpOBEpKa
CTaTUCTHYECKUX THIIOTE3
pazzaeny KOHCIIEKTa
7.9 Kpuruueckas o0yacTb, - BeinosiHeHne KP -
YPOBEHb 3HaYMMOCTH, Ne3 «Teopus KOHCYJIFTHPOBaHHUE
MOILHOCTh KpUTEPHUS. BEPOSTHOCTEH. o pewmenuto KP JMK-1
Kpurepnii coriacus 2 119 | MaremaTH4eckas Ne3, OIK 1’
Ilupcona mis rumoressl o CTaTUCTHKAY, - npoBepka KP Ne3,
HOPMAaJIbBHOM -KOHCIIEKT IO -IpoBepKa
pacripeeneHun pazzaeny KOHCIIEKTa
Uroro no pazneny 6 821 |226,1
Uroro 3a cemectp 6 821 |[226,1 SK3aMeH




HTtoro no aucuMiuinHe

14

18/61

479,9

3a4€T, OK3aMCH

JIIK-1,0I1K-
1




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO IO/IX0/1a PEyCMAaTPUBAET HCIIOJIb30BAaHHUE B YIEOHOM
IpolLecce AaKTHUBHBIX M HHTEPAKTHUBHBIX (OpM TNPOBEACHHS 3aHATH B COYETAHUU C
BHEAYJUTOPHOU PabOTOH C 1EIbi0 (POPMUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornacuo n. 34 Ilopsiaka opraHu3anil M OCYIIECTBJICHHS JAEATEIbHOCTU IO
o0Opa3oBaTelbHBIM IIporpamMMaM OakaiaBpuaTa Beiciiero odpazosanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), mpu npoBeeHHH yUCOHBIX 3aHATHH 00ECIICUNBACTCS PAa3BUTHE Y
00yJaromuxcss HaBBIKOB KOMAaHIHON pabOThl, MEKIMYHOCTHOW KOMMYHUKAIMH, MPUHATHS
pellleHui, JUIEPCKUX KadecTB, B TOM 4HCIE C YYE€TOM pErHoHalIbHBIX OCOOEHHOCTEN
npodecCHOHATBLHOM JesITeIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTerneil.

Boibupas Ty WM MHYIO TEXHOJIOTHIO pa0OoThl ¢ 00y4alOmUMUCS, HEOOXOAUMO UMETh B
BUY, 4TO HauOonblero 3¢gdexra oT ee MpUMEHEHUS MOXKHO JIOCTUYb, €CIIM YUYUTHIBAThH LU
o0pa3oBaHMs, Ha peaM3alUI0 KOTOPHIX JOJDKHA ObITh HampaBieHa u30upaemas TeXHOJOTHS,
CO-/IepKaHue, KOTOPOE MPEICTOUT IepeaTh 00YUAIOIIUMCS C €€ TIOMOIIBI0, a TAK)XKE YCIIOBHS, B
KOTOPBIX OHa OYJIE€T UCIIOJIB30BAThCSI.

B namreli paboTe MBI HCTIONTB3YEM CIISTYIOIICE.

1. TpagunuonHsle oOpa3oBaTelbHble TexHoNoruu. OpraHuzaius o00pa30BaTEIHLHOTO
nporecca, NpeAroiaraeT MNpsSMyI0 TPAaHCISIHUIO 3HAHWKA OT TpenojaBarelss K CTYISHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
VY4eOHast NeATETbHOCTh CTYJIEHTa HOCHT B TaKMX YCJOBHUSX, KaK MPABHIO, PENPOIYKTUBHBINA
Xapakrep.

®opMbl yueOHBIX 3aHATHI:

- uHpOpMalMOHHAs JIeKUMs — [OCJIEIOBaTelIbHOE M3JIOKEHHEe MaTepuana B
JVCIATUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MMPEUMYIIIECTBEHHO BepOabHBIMU CPEICTBAMH.

- IPAaKTUYECKOE 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
NPEIOKEHHOMY aJITOPUTMY.

2. Texuomoruum mpoekTHOro oOydeHHs. OOpa3oBaTENBHBIN MpoOIECcC TOCTPOSH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOIO PELIeHUs MPOOJEMHOHN 3a7add WM BBIOJIHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yUeOHO-TT03HABATEIBHYIO AEATEIbHOCTh
IpYyMIbI CTYIEHTOB, HANPaBJIEHHYIO Ha BBIPA0OTKY KOHLEMIMH, YCTAaHOBJIEHHE IeNiel U 3a1ad,
(GOpPMYIHPOBKY OXKHIAEMBIX PE3yJIbTATOB, OIpPEJENICHHE TMPUHIUIOB W METOAMK pEIICHUs
MOCTaBJIEH-HBIX 3aJla4, IUJIAHWPOBAaHUE XO0Ja pPabOThl, MOMCK JOCTYNHBIX W ONTHMAJbHBIX
PECYpPCOB, TMO3TANHYIO PEATH3AIMI0 TUTaHA Pa0OTHI, MPE3ECHTALUIO PE3YNbTAaTOB PabOTHI, UX
ocMbIcieHne U peduiekcuto. [Ipumensiercss B OCHOBHOM JUIs ITepeXoa KOMIETEHIIUY Ha YPOBEHb
BJIAJICHHUSL.

OcHOBHbIE TUIIBI TPUMEHAEMBIX HAMU B 00pa30BaTENIbHON 1€ATEIILHOCTH TPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa HpuOmmkeHa K @opmaTy HaydyHOTO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYaJbHOCTH TEMBI, ONpEAEIeHHE HAay4YHOW MpoOJIEeMBI,
npeaMera W OO0BEKTa WCCIEeNOBAHMA, LENed W 3ajaad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIOTE3bl, 0000IIeHne Pe3ybTaToOB, BBIBOJABI, 00O3HAYEHHE HOBBIX Mpodiem). PesymbraTom
ABIIseTCs yueOHas KapTa 110 MOAYJIIO Halle o0pa3oBaTeIbHON IPOrpaMMBI.

TBopueckuil NpoekT, NpennojaraloiuMi B OTIMYHE OT NPEIbLAYIIEro, KOHEUHBIH
NPOAYKT B CICIYIOIINX BapHaHTaX — ra3era K UCTOPHUYECKH 3HAYMMOMY «MaTEMaTHYECKOMY»
coObITHIO (Tpa3aHuK uucna «[lu» u T.1.); «MaTemMaTudeckas» OTKphITKa (CBOEro poaa yueOHas
KapTa, TOJIILKO He(OPMAITbHO, KpaCOYHO 0(opMIIEHHAs, BUICOPONIHK « 51 Haydy Bac pemars ...» U
T.IL.

WubopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JICATENHEHOCTE C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOM HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMel, ee aHaIu3 U
00o011eHne 1, HAKOHEL], IPE3eHTAINS 110 TPAKTUYECKOMY PUIIOKEHHIO).



3. HudbopManimoHHO-KOMMYHUKAIIMOHHBIE 00Opa3oBaTeiabHble TeXHoyuoruu. OpraHnuszaius
00pa30BaTeNbHOIO IpoLEecca C MPHUMEHEHUEM CHELMATM3UPOBAHHBIX MPOTPAMMHBIX Cpen U
TEXHUUYECKUX CpeACTB paboThl ¢ uHpopmanuei (MHPOPMAILMOHHYIO Cpely YyHHBEpCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4yarommuxcst
[To qucuumuinne «MaremaTHka» IpeayCMOTpeHa BHEAy IMTOPHAS CaMOCTOSATENIbHAs paboTa

00y4aromuxcsi, MPOBOJAMMAsl B BHJI€ CAMOCTOSITEIbHOTO U3yUEHUs JIUTEPATypbl U
MH(OPMAILIMOHHBIX PECYPCOB, a TAK)XKE B BHJIE PEILICHUS THUIOBBIX 3a/1a4 IIPU BBIIOJIHEHUN
KOHTPOJIbHBIX paboT.

Ilpumepnvie konmponvnsie pavomot (AKP):

AKP Nel «/Iuneiinasi, BeKTOpHasi ajiredpa U aHaJIMTHYeCKAasi reOMeTpHs.
Judpdepennunanbaoe ucyuciaenne @OID»

3amanmue 1.

Pemmre cucremy Tpems criocobaMu: a) MaTpU4HBIM criocobom; 0) o popmynam Kpamepa; B)
MeroqoM ["aycca

X—-2y-32=3,
3X+y-22=09,
2x -3y +52 = 4.

3aganue 2.

1) Haiimure yroa Mexmy BEKTOpaMH @ M b, ecnum a = (2; —1), b= (— 2 2).
[TocTpoiite qaHHBIE BEKTOPHI B cucTeMe KoopanHat OXy, a TakKe BEKTOPHI, H300paKaroIue:
2a+b, a-3b.

2) YKaxuTe Cpelu HIKCIPHUBEIACHHBIX BEKTOPOB OPTOTOHAJBHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUTAHapHbIE: a = (— 3-1 4), b= (2,-2,1), c= (2; %; —gj, d= (7;11;8). Bepruucnure

TUTONIA/Th TTapaJuIesiorpaMMa, TOCTPOCHHOTO Ha BekTopax b u C.
3aganue 3.

Hamnucate ypaBuenue npsmoit AB |, eciin A(—l; 2; 3), B(— L 2;—1). BrraucianTs paccrosiHue oT
TOYKH A ATOM MPSMOH 710 TMIIOCKOCTH, MPOXOAIICH uepe3 TOUKy B, mepneHanKyIsIpHO BEKTOPY

N(0:-3;9).
3aganue 4.
TIpuBenuTe K KAHOHMYECKOMY BHIIY U TIOCTPOHTE KpHBYIO X —4X+2y° —4y =0

3aganue 5.

Brruucnure npeaensl:



o 1+4x=x" . 3x-arcsin 2x . J2x-1-45
) lim————:6) lim=————"=8) lim .

x—>® X + 3X° + 2X x>0 COS X — COS” X x—>3 x—3

3aganue 6.
2

. y d% N Axer? X =ctg2t,

Halinute — u —— g GyHKIUHA: a =e . 0 .
X dx? by ) {y = In(sin 2t).
3aganue 7.
" . 2X—7 .
CocraBbpTe ypaBHEHHE KacaTeIbHOW K KPUBOM: y=— 1 B TOYKE X, =-1. Hapucyiite
X —

KaCaTCJIbHYIO U KPUBYIO.

AKP Ne2 «Heonpenesiennblii u onpeaejednblii unTerpan, ®HII, nnddepennuansubie
YPaBHEHUD

3adanue 1. Beruucnure HeONPEACIICHHbIE HHTEIPAJIb

1) J'(1+tgz3x)dx; Z)J' 35X X; S)IarcsinSde; 4) I%dx.

—d
VBX + X2

3adanue 2. Beruucnure onpeaeeHHble HHTErpajibl

1 2 4,5 _
(L—sin2x)*dx;  2) J.sz dx; 3) j X1 .

1) ;
Oe 1 2X_l

O 0 | N

3aoanue 3. Haiinure 1uiomans GUrypsl, OrpaHUYEHHON JTUHUSIMU:
Xy=6, x+y-7=0.

3aoanue 4. Beraucauth HECOOCTBEHHBIN MHTErPajl UM YCTAHOBUTH €0 PACXOAMMOCTh!

o0 4
1) Jx3e‘x4 dx - dx

; » Ty

3aoanue 5. Haiitu u mnocTpouTh o0sacTh ompeaeneHus GyHKIUU
z=In(4—x* —y*) —arcsin(2 - y).

3aoanue 6. Haiinute dYacTHblE NPOM3BOAHBIE IEPBOTO MOPSAKAa (QYHKIUH:

z=3xy® —sin(x* + y) + X*y




3adanue 7. Haiinurte rpaauent ckaispHoro mois U = X° +Yy? —z° 1 ero MOylb B TOUKE
M(@L-L2).

3aoanue 8. Haiitu HanMeHnbliee M HauOosbllee 3HAYeHHUE (QYHKUIUU
Z=X"—xy+2y°+2y+1

B obmactru D: x+y=-5 x=0; y=0.

3aoanue 9. Pemiuts nuddepeHnnanbHple YypaBHEHHS TIEPBOM CTETICHH
A) xy'—4y-x2Jy =0.

. /4
Byysinx=ylny, — y(7)=e

B) x(y? —1)dx + y(x* —=1)dy = 0.

3aoanue 10. Pemuthb nuHelHbIe HEOTHOPOIHBIE AU PEpEeHIInATbHOE YPABHEHHUE C TOCTOSHHBIMU
KO3 UITEeHTAMH

a)y" =3y +2y=(4x+9e”, 06) y"+4y +8y=(x+2)cos3x
3aoanue 11. Pemuts 0THOPOIHYIO CUCTEMY AP PEpEeHIINATHHBIX YPABHCHHIA:

x'=6x—y,
Y =x+4y.

AKP Ne3 «Teopusi BeposiTHOCTeil. MaTeMaTHYecKas CTATHCTHKA»

1. B ypue 12 mapos. Cpeau 3tux mapos 3 6enbix ¥ 9 yepHbiX. KakoBa BEpoOsITHOCTb TOTO, 4UTO
HayJlauy BBIHYTBIN LIap OKaXeTcs OesbiM?

2. B pammoctynuu tpu MukpodoHa. [ Kakaoro U3 mnepBbIX JABYX MHUKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIIOYEH B JaHHBIA MoMmeHT, paBHa 0,45, a mus tperbero — 0,9. Haiitn
BEPOSITHOCTH TOT'O, YTO B JAHHBII MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

3. B mponaxe nmerorcst 6eipie 1 KOpUIHEBBIE SHIIa B COOTHOIICHUH 2:3, IpUYeM IPOU3BOJICTBO
60% 6enbix 1 71% KOPUYHEBBIX ULl JATUPYETCS THEM, MPEIIIECTBYIOIUM JHIO MPOJaKH, a
ocTajJbHbIE fllla JaTHpYyrOTCs Oosnee paHHMMH uuciamu. [lokynarens 3aka3bIBaer sifia,
JaTUPyEMbIEe JHEM, NMPEALISCTBYIOIIMM THIO MPOJAXH, HE3aBUCHUMO OT MX LBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOAATYT PEIIETKY OEbIX SHIL?

4. TenedonHas ceTh yupexjeHus obcmayxuaer 200 aboHeHTOB. BeposTHOCTh TOro, 4TO B

TEYEHUE MHHYTBl BHYTPH JTOW CETHM KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. Kakosa

BEPOSITHOCTH TOTO, YTO B T€UEHUE MUHYTHI OyJeT 5 3B0HKOB? KakoBa BEpOATHOCTH TOT0, UTO B

Te4eHHe MUHYTHI Oyzaer He Ooiyee 5 3BoHKOB? HaiiTu HamBeposiTHElIIee 4HuciIo 3BOHKOB B

TE€YEHUE MUHYTBHI.

3amaH psia pacnpeneneHus: ciaydaiiHord BenmmunHbl X. HaliTw mMarematmdeckoe OXKHIIaHUE,

JIMCIIEPCHIO U Cpe/IHee KBaipaTuyeckoe oTkiIoHeHue. [locTponts GyHKIMIO pacrpeneneHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

. JI1s HemIpephIBHOM CITy9YaifHON BEIMYMHBI 3a7aHa QYHKIUS pacnpeneincaus F (X) Tpebyercs

o

[op}

HalTH IUIOTHOCTH pacnpeaciCcHusd f(X), MAaTCMaTUYCCKOC OXHUAAHUC, NUCIICPCUIO, CPCOAHCC
KBaaApaTH4YECKOEC OTKIOHCHHC. Berancnuts BCPOATHOCTHb TOI'O, YTO OTKIIOHCHHC CHy‘I&fIHOf/’I



BEJIMYMHBI OT €€ MaTeMaTHYECKOTO OXXHAAaHUS OyneT He Oojiee CpeqHEro KBaapaTHIecKOro
otksonenus. [loctpouts rpaduk QyHKIHHA.

F(x) = %~(1—0052x)

. 3aKOH pacHpeleseHNUs CUCTEMbI IUCKPETHBIX CIy4YalHbIX BEJIUYUH (X ,Y) 3a1aH Tabauien.

Haiitn koa¢pdpuument xoppemsiuuu I, ¥ BEPOSTHOCTb IONAJAaHHs CIyYalHOH BEIUYHUHbI

(X,Y) B obmacte D.

X 0 2 4 6

0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}




7 OueHoYHbIE CPEICTBA /ISl IPOBEIeHUS POMEKYTOUHOM aTTecTAIUI
a) [lnanupyembie pe3yJbTaThbl 00yUeHUS U OLIEHOYHbIE CPEACTBA /ISl POBEACHUSA NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
AIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ybTaThl
o0y4eHus

O1neHOYHBIC CPEACTBA

OIIK-1 - cnoco0HOCTh K NPHOOPETEHHUIO ¢ 00JIBIIONI CTeNeHbI0 CAMOCTOSITEILHOCTH HOBBIX 3HAHMI ¢ HCI0JIb30BAHHEM COBPEMEHHBIX

o0pa3oBaTeIbHBIX U MHGOPMALMOHHBIX TEXHOJIOTHI

3HaTe

- OCHOBHBIC IIOHATHUA U METOABI
MATEMAaTHYCCKOI'O aHajInu3a

1. ®opMyIUPOBKHA OCHOBHBIX TEOPEM (CBOMCTB, TPU3HAKOB U3y4aeMbIX OHATHH, HEOOXOIUMBIE 1
JIOCTaTOUYHBIE YCIIOBUS) B M3yYaeMbIX pa3jienax Kypca.

2. MeTobl pacKpbITUSI HEOIIPEIEIEHHOCTEH, BHIICHEHUS! HEMPEPBHIBHOCTH (PYHKIIMU OTHOM
IIEPEMEHHOM.

3. AnropuT™M MPUOIKEHHOTO BRIYUCICHHS (DYHKIIMH C TIOMOUIBbIO MU depeHIrana; Hamucanus
YpaBHEHHUS KacaTelbHOU MPsIMOH (TITIOCKOCTH).

4. AJIFOpI/ITM ITIOJIHOI'O UCCIICIOBAHUA CI)YHKI_II/II/I

5. MeTo/1bl BBISICHEHUS KJIACCOB UHTETPUPYEMBIX (DYHKIIHI, @ TaKKe METOJIbl HHTETPUPOBAHUS
OCHOBHBIX KJIaCCOB (DYHKIIUH.

6. CrtocoOBI BBISICHEHHS CXOOIUMOCTHU HECOOCTBEHHBIX HHTCI'paJIOB

YMmeTh

- KOPPEKTHO BBIpa)KaTh U
apryMEHTHPOBAHHO 0OOCHOBBIBATH
MOJIOKEHUS IPEMETHOM 001acTH
3HAHUS U METOJIOB MAaTEMaTH4YECKOTO
aHaJIu3a sl TIOCTAaHOBKY U PELICHHUs

Ilpumepnwie 3a0anus u 3a0auu

3ananue 1. CocTaBbTe aTOPUTM PEIICHUS .. ... 3a7a4H.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3ynbTaThl
o0yueHus

O1neHOYHBIC CPEACTBA

KOHKPECTHBIX IIPUKIIAJHBIX 3a1a4

lim arcsin(2x-4)

3agaya 2. Berurcnure npegen no npasuiy Jlonuranis .
X—2 X _4

3aganue 3. ChopMympyiiTe HCOOXOAMMOE YCIOBHE dKCTpeMyMa (QYHKIIUU OJTHOW IMEPEMECHHOM.

3aaua 4. KakoB reoMeTpHUECKUI CMBICI OMPEEIEHHOT0 HHTETpajia OT JaHHON (PYHKIIMH B JAHHOM
MHTEpBAJIC B IEKAPTOBOM CUCTEME KOOpIUHAT?

3aganue 5. [logymaiiTe, ¢ TOMOIIbIO CPEACTB KAKOT'O pa3jieia MATEMaTUKU MOKHO PELIUTh
CJIEAYIOUIYIO 3aJauy.

«J171s1 yOopku cHera Ha ynuIiax ropojia UCIoJIb3yITCs CHEroyoopouHble MainHbl. OHM paboTaroT B
TEUEHHUE CBETIIOT0 BPEMEHU CYTOK € 6 70 18 4acoB ¢ MOCTOSIHHON CKOPOCThIO yOOopku cHera 400

(M%/4). U3MeHeHNe 06beMa CHEra, BHITIAJAIOIIEr0 Ha YIMIIB TOPOJa B TOPOJIE B TEYEHHE CYTOK,

ds
& 120 -5,

S(t
MOKHO OIIUCATh ypaBHeHHeM 97 rae (&) _ 06beM cHera (B M°), BBINIABIIIETO 32 BPEMS
t (B wacax), 9<7<24. B momenT Bpemenn ! = 0 na ynumax ropoza nexut 1000 m° cHera. YcTaHOBHTE

Sir
COOTBETCTBHC Memny BpeMeHeM tu O6’beMOM CHECra, JICKAIICTro Ha yJ'II/ILIaX ropoz[a ( ) . »

CocTaBbTe MaTEMaTHIECKYIO MOJICIIb STOH 3aja4H U PEIITUTE e€.

Bmanets

- HaBBIKAMH HCITOJIL30BAaHMUS JIOTHYE-
CKHM BEpPHO, aprTyMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U TUCbMEHHYIO
peYb Ha PyCCKOM SI3bIKE, TOTOBUTH U
PENAKTUPOBATh TEXHUYECKNUE TEKCTHI
¢ MaTeMaTUYECKON CUMBOJIUKON MU

Ilpumepnvie npakmuueckue 3a0anus

3aganue 1. Cucremarusupyiite 1 0000UINTE BCE KIFOUEBBIE MOHITHS U IPUEMbI PELIEHHS TUTTOBBIX
3agad o reme «lIpousBoanasm» u «lIpumeHenre mponu3BOIHON MPHU UCCIAETOBAHUU QYHKIHI.
PesynbTat odopmute B BUAE TaOIULIBI.

3anaua 2. [[ns pemeHus 3a1a9u CASNANTEe CXEMaTUUECKUI YepTEX U TOTydnuTe (PyHKITMOHAIBHYIO




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3ynbTaThl
o0yueHus

O1neHOYHBIC CPEACTBA

dbopmynamu, myOIUIHO MTPEACTAB-
JSITh COOCTBEHHBIC U M3BECTHBIC Ha-
YUYHBIC PE3YJIbTaThl, BECTU JUCKYC-
cuu;

- HaBBIKAMU ¥ METOJIUKAMU
0000111eHUS pe3yIbTaTOB PELICHUS

3aBHCHMOCTb 110 YKa3aHUIO K 3a/1a4e. Haliaure obmacTs onpeneneHus 3To GyHKINUU IO CMBICTY
3ajaun. BeruncnuTe 3HaueHus 3TONH QYyHKIUU MPU TPEX Pa3IUYHbIX 3HAYCHUSIX apryMEHTa.
Uccnenyiite pyHKIMIO HA HanOobIIee U HaMMeHbIIee 3HaueHus1. OTBEThTE Ha BOMPOC 3a/1a4H.

«CeueHue ToHHENS UMeeT (HopMy IPSIMOYTOJILHUKA, 3aBEPIICHHOT0 oIykpyrom. [lepumetp
ceuenus 18 m. [Ipu kakoM paguyce Moykpyra miomaas ceueHus: OyJaeT HauOoIbIIe?y»

O0603HaubTe paguyc MOJyKpyra yepe3 I W BBIpa3WTe IUIONMaab S cedeHus Kak GpyHkmmto ot I
S=S5(r).

3ananue 3. Ha xakoii BeIcOTe I HaJ| IEHTPOM KPYTJIOTO CTOJIA PAaNyca a CIeayeT HOMECTUTD JIaMILy,
YTOOBI OCBEIIEHHOCTh Kpas cTojia Obuta Hanbosbiei? (CaMoCcTOsTeNbHO MPOAHATU3UPOBATD -
3HaHUs, METOIbl KaKOro pasjiesia MaTeMaTUKU NOTPeOYIOTCS Il pellieH s JaHHOH 3a/1aun).

JIIK-1 - yMeHHe HCI0JIb30BATh OCHOBHbIE 3AKOHBI €CTECTBEHHOHAYYHBIX JHCUHUILIMH B MPO(eccHOHAIBHOM AesiTeIbHOCTH, IPUMEHSITh MeTO/AbI
MATEeMaTH4eCKOI0 aHAJIN3a U MOACTUPOBAHUS, TCOPETHYECKOI0 H IKCIIEPUMEHTAJIBLHOI0 HCCICAOBAHUS

3HaTh

- OCHOBHBIC IIOHATHUS U METOJIbI
JUHEWHOU, BEKTOPHOI anredpsl U
AHAJIMTUYECKON r€OMETPHH;

- OCHOBHBIE MOHATHUS U METOABI
MaTEMaTUYECKOTO aHaIn3a: TEOPUN
MpeJIeoB U HENPEPbIBHBIX (QYHKIUH,
nudepeHIMaTbHOTO U UHTETPaTh-
HOT'O HCYHUCIIEeHUs QYHKUUN OTHOM 1
HECKOJIBKUX MTEPEMEHHBIX, TEOPUU

Teopernyeckue BONPOCHI VIS 3a4€Ta U IK3AMEHOB
1 Kypc 3uMHsAA ceccus (3a4er)

Martpuisl u nefictBust Hal HUMU. CBOMCTBA ASMCTBUI HAJl MaTpUIIAMH.

Omnpenenurenu | u |l nopsiakos. Onpeaenurenyu N Mopsiika U UX CBOMCTBA.

Cucremsl TuHeHHbIX anredpandeckux ypaBHeHui (CJIAY) u ux 3anmuch B MAaTPUYHOM BH/IE.
OOpaTHas MaTpulia U €€ BbIUKCIICHHE.

Pemennst CJIAY MaTpUuHBIM METOJOM.

®opmynsl Kpamepa

CkansipHO€E TPOU3BENECHUE ABYX BEKTOPOB U €0 CBOMCTBA.

No ok~ owbdE




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3ynbTaThl
o0yueHus

O1neHOYHBIC CPEACTBA

O0OBIKHOBEHHBIX A hepeHInab-
HBIX ypaBHEHUH U cucteM audde-
PCHIIMATBHBIX YPaBHCHUM;

- OCHOBHBIE MOHSATHUS U METOBI
TEOpPUU BEPOSTHOCTEH U
CTaTHCTUYECKOTO aHaJIN3a
pe3ybTaToOB IKCIEPUMEHTA

8. BekTopHOE nMpou3BeIEHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

9. CwmemaHHoe MPOU3BeICHUE TPEX BEKTOPOB U €r0 CBOMCTBA.

10. OcHOBHas Uzesd aHAIUTUYECKOW FEOMETPUH, IPUMEHEHUE BEKTOPHBIX IIPOU3BEACHUN.

11. IIpsmas Ha ruiockocTy. Pa3nnyHble BUIBl yPaBHEHUH IPSMOM Ha IUIOCKOCTH.

12. Yroa Mexay IpsIMbIMU Ha INIOCKOCTH. PaccTossHHE OT TOUKM 10 NPSAMON HA TUIOCKOCTH.

13. DJIMIIC U €T0 CBOMCTBA.

14. T'uniep6oiia u e€ CBOMCTBA.

15. [lapaOousia u e€ cBoiicTBa.

16. IImockocTe B pocTpaHcTBE. Pa3zinuyHble BUIbI YPAaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

17. Yron Mexy INIOCKOCTAMH. PaccTossHHE OT TOUKH 10 TUIOCKOCTH.

18. IIpsimas B mpocTpaHcTBE. Pa3zianyuHble BUIbI YPaBHEHUN IIPSIMON B IIPOCTPAHCTBE.

19. B3aumHoe pacnonoxeHue MI0CKOCTH U MPSMOM B IPOCTPaHCTBE.

20. IToBepXHOCTH BTOPOIO MOPSAKA.

21. KpuBas B IpOCTpaHCTBE.

22. @ynxus. Crioco6s! 3a1anus. O6nacts onpeaeneHns. OCHOBHBIE 3JeMEHTapHble GYHKINHU, UX
CBOIiCcTBa, rpaduku.

23.IIpenen pynkuuu B Touke. [Ipenen ¢pyHkiuu B 6eckoHeuHOoCTH. OTHOCTOPOHHUE MTPEIEIIBI.

24. beckOoHEYHO MaJible U OECKOHEUHO OOoJIbIINE (PYHKIMU, CBSA3b MKy HUMU. CBOMCTBA
0ECKOHEYHO MaJIbIX (PYHKLUH.

25. Teopemsl 0 npenenax. PackpsiTre HEONPeIeIEHHOCTEM.

26.3ameyvaTesbHbIE TTPEIEIIbI.

27.CpaBHeHUE 0€CKOHEYHO MaJbIX (PYHKUIUH. DKBUBaJIEHTHBIE OECKOHEYHO Masible QYyHKIIUU U
OCHOBHBIE T€OpeMBI 0 HUX. [ [pMeHeHne K BBIUNCIICHUIO IPEEIIOB.

28. HenpepbIBHOCTh (PYHKIIMH B TOUKe. TOUKH pa3pbiBa U UX KJIACCUPUKALIUS.

29.IIpousBoHast QyHKIMH, €€ TeOMETPHUUECKUI U (PU3UYECKHI CMBICII.

30. YpaBHeHHMsI KacaTeJIbHOM U HOpMaiH K kpuBoi. JluddepenumpyeMocts PyHKINN B TOUKE.

31.IlpousBoiHAs CyMMBI, pa3HOCTH, IPOU3BEACHNUS, YaCTHOTO (pyHKIMi. [Ipon3BoIHAsS CIIOKHON U
oOpaTHON (QyHKIUH.

32. luddepeHnimpoBanrie HESIBHBIX U TapaMETPHUECKH 3a1aHHBIX QyHKIwmii. Jlorapudmmuyueckoe




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3ynbTaThl
o0yueHus

O1neHOYHBIC CPEACTBA

nuddepeHnpoBanue.

33.1Ipon3BOIHBIE BBICIIHUX IIOPSIKOB.

34. Iuddepennnan pyukunn. ['eomerpruyeckuit cmpica quddepenipana. OCHOBHBIE TEOPEMBI O
muddepeHmanax.

35. [Ipumenenue quddepennnana K IpuOIMKEHHbIM BEIUUCICHHSIM.

36. OcHOBHBIC TeopeMbl AU depeHnnanpHoro ncurncienus: Poms, Jlarpamka u Komm.

37.11paBuio Jlonuransi.

38. YcnoBHss MOHOTOHHOCTH (DyHKIHA. DKcTpeMyMbl GpyHKIui. Heo6xonnmoe u 1octaTogHoe
YCIIOBUS IKCTpeMyMa (PyHKITUH.

39. HanbGonbiee u HauMeHbllIee 3HaYeHUS (PYHKIIMH Ha OTPE3KeE.

40. Beimykiocts rpaduka ¢pynkiuu. Touku nepernda. Heo0xoaumoe u 10CTaTOYHOE YCIOBUS TOYEK
neperuoa.

41. AcuMnToThl rpaduka GyHKIUH.
1 xypc 3umMHAA ceccus (3a4er)

42. TlepBooOpa3nas. HeonpeneneHHbIi MHTErpail U ero cBoMCcTBa. Tabiuiia OCHOBHBIX HHTETPAJIOB.

43. OCHOBHbIE METO/1bl HHTETPUPOBAHUS: 3aMEHa IEPEMEHHON U UHTETPUPOBAHKE 10 YACTSIM.

44. OnpeneseHHbI HHTErpal Kak Ipeesl HHTETPaIbHON CYMMBI, €r0 CBOMCTBA.

45. ®opmyna HerotoHa — Jleitonnna. OCHOBHbIE CBOMCTBA OIPENIEICHHOIO HHTETpaa.

46. BeluncieHne onpeeneHHOro MHTerpana (3aMeHa MepeMeHHON, MHTerpUpOBaHUE IO YacTsAM).
HuTerpupoBaHue 4eTHBIX U HEUETHBIX (PYHKIMI B CHMMETPUUYHBIX IIpeeax.

47. HecoOCTBEHHBIE MHTETPAIIBI.

48. T'eomerpuueckue U GrU3NUEcKUe MPUIIOKEHUS ONPEAeIEHHOr0 NHTErpasa.

49. O6nacts omnpenenenuss OHIL. Ipenen, HenpepbiBHOCT. CBoMicTBa (YHKIMN, HENPEPHIBHBIX B
OTrpaHUYEHHOM 3aMKHYTOH 00Js1acTH.

50. YacTHbIe IPOU3BOAHBIC IEPBOTO MOPSAIKA, UX TEOMETPUYECKOE UCTOJIKOBAHUE.

51. YacTHbIE TPOU3BOAHBIE BBICIINX ITOPSIIKOB.

52. JluddepennrpyeMocTs U MONHBIN quddepenman GyHkuun. THBapHaHTHOCTH (OPMBI ITOJTHOTO
nuddepennmana.
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JJIEMEHT
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[Tnaaupyemblie pe3ynbTaThl
o0yueHus

O1neHOYHBIC CPEACTBA

53.

54,
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.

71.

72.
73.

[Ipumenenue momHoro auddepeHnuaia K MpUONMKCHHBIM BbhIYUCICHHAM. JuddepeHuans
BBICILIUX ITOPSIIKOB.

[TpousBonHas cnoxHoi GpyHkuuu. [lonHas nponsBoaHas.

JuddepennmrpoBanue HesBHON (QyHKIHH.

KacarenbHast III0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

OKcTpeMyM (pyHKIMH JBYX IepeMeHHbIX. Heo0Xxoaumoe 1 10CTaTOuHOE YCIOBUE IKCTPEMyMa.
HauOonpiiee 1 HauMeHblee 3Ha4eHUs (YHKIMU B 3aMKHYTOH 001acTH.

HuddepeHumanpaple  ypaBHEHHUS:  OCHOBHBIC  IOHSATHA.  3agadd, INPUBOIAINIME K
muddepeHIaTbHBIM YPaBHEHUSM.

Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTH pellieHus: AMPPEepeHInanbHOI0 ypaBHEHUS.
VYpaBHEHHUSI € PA3ACIAIOIUMUCS IIEPEMEHHBIMH.

Opnnoponubie quddepeHnnanbHble ypaBHeHus | nopsizika.

JIunelinble ypaBHeHMs. Y paBHeHUs bepHyiu.

VYpaBHeHue B oNHbIX JuddepeHnmanax.

Juddepennmanbable ypaBHEHHs BHICIIUX MOPSAKOB: OCHOBHBIE TTOHSTHS.

VYpaBHEHMS, TOMYCKAIOIINE TOHWKEHUE MOPsIIKA.

Jlunelinsle nuddepeHnnanbuble ypaBHEHHMs BbIcIIUX mopsakoB. MuterpupoBanue JIOAY ¢
MOCTOSIHHBIMU KO3 (hULIIEHTaMHU.

Jlunelinslie HeopHopoauble JIY. CtpykTypa obmero pemenus JIHAY.

Meto/ Bapualiiy IpOU3BOJIbHBIX MTOCTOSHHBIX.

WnterpupoBanue JIHAY ¢ moctossHHBIMH KO3 (HUIIMEHTAMH U MPABOK YaCThIO CIEUAIBHOTO
BUJIA.

Cuctembl nu¢pdepeHInanbHBIX ypaBHeHUH. Teopema CylIecTBOBaHUS M €IMHCTBEHHOCTH
pemieHus. MeToJ HWCKIIOYEHMs] AJisi pelIeHUuss HOPMajlbHBIX cHCTeM JuddepeHInanibHbIX
YPaBHEHHUHU.

1 Kypc JeTHsAsA ceccusi (AK3aMeH)

JIEeMEHTHI KOM6I/IH21TOpI/IKI/IZ MEPECTAaHOBKH, PA3MCIICHN A, COUCTAHUA.
OCHOBHBIC TTOHATHUSI TCOpUUN BepOHTHOCTeﬁI HCIIBITAHHUC, CO6I>ITI/IG, BCPOATHOCTH COOBITHSL.
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74. JleiicTBus HaJ COOBITUAMU. AnreOpa COOBITHIA.

75. TeopeMsl CII0KEHUS U YMHOKEHHS BEPOATHOCTEH.

76. BeposATHOCTb MOSBIECHUS XOTS OBl OJJHOI'O COOBITHS.

77. ®opmya oJHON BeposiTHOCTH U popmyia baiieca.

78. Cxema bepnymiu, popmyina bepHyiiu, HauBeposTHellIIee YUCII0 NOsBIEHUN cCOOBITUS 4 B cXeMe
bepnymn.

79. IIpubnuxennsie Gopmyisl B cxeme bepHysu.

80. JluckperHas ciayuaiiHas BeJIMUMHA U CIOCOOBI €€ 3a1anusi. OYHKIUs pacipeieIeHusl.

81. MareMaTn4ecKoe 0KUJaHUE TUCKPETHON CIIy4aliHON BEJIMUYUHBI U €70 CBOWCTBA.

82. Jlucniepcusi TUCKpeTHOW ciy4yailHOM BenuuumHbl U €€ cBoiicTBa. CpenHee KBaJpaTHUeCKOe
OTKJIOHEHHUE.

83. HempepsiBHas ciydaitHas BennurHa. CBOMCTBA (DYHKITUU paCTIPEICICHHUS.

84. IInOTHOCTB BEPOATHOCTH HEMPEPBIBHOM CIIy4aiiHOW BEJIMYUHBI U €€ CBOWCTBA.

85. UHcIIoBbIE XapaKTEPUCTUKH HENPEPBIBHBIX CIIyYalHbIX BEJINYUH.

86. PaBHOMEpHBIN U MOKA3aTEIbHBIN 3aKOHBI PACIIPEAEIICHUS HENIPEPBIBHBIX CIIyYalHbIX BEJIUYHH.

87. HopmaJibHBIN 3aKOH pACIIPEENICHNS U €T0 CBOMCTBA
2 Kypc 3uMHSASA ceccus (IK3aMeH)

YMmeTn

— pfmarbh 3aJadd IO HU3ydaCMbIM
TCOPCTUUCCKH pa3JaciiaM,

— 0o0cyXnaTh Croco0bI
3¢ pexTuBHOTO peleHus
T depeHIMaIbHbBIX YpaBHEHUN U
170 CHCTEM; OTIpeNeNIATh
3 PEKTUBHOCTh pPELICHHUs 3a7auH,
MIOJTYYEHHOTO c TTOMOIIIBIO

YUCJICHHBIX METOJOB; paclo3HaBaTh
s¢dexTrBHBIE pe3yabpTaThl
00paboTKH HKCIEPUMEHTAIbHBIX

Ilpumepnuvie npakmuuecKkue 3a0anus 014 IK3AMEHOE U 3auema:
1. Pemmuts MaTpuuHoe ypaBHeHne X+3(A-B)=4C, rue

o 2 o5 8 ()

2. PemuTh cUCTEMBI TMHEWHBIX alNreOpandecKux ypaBHeHH Mo hopmynam Kpamepa, MaTpuIHBIM
MEeTOJI0M, MeToJoM ["aycca:
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JAaHHBIX OT HEA(P(HEKTUBHBIX

3X, +4X, +2X; =3
2X; — X, =3X; =—3
X, +5X, + X3 =2

3. JlaHbl KOOPAMHATHI BEPIIUH MHUPAMUIBI AR A
A(L36), A(221), A(-101), A(-46,-3).
MEXIy pedpamu Ak y AlA“;

Haiitu: 1) nnuny pedpa Ak 2) yron

3) yron Mexy pedbpom AA TPaHbIO ARA ;  4) wiomaas rpaHu AhA ;  5)ob0bem

nupaMmuJbl.

4. B tpeyronbauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTu ATMHY BBICOTHI 3 BEPIIUHBL A.

5. Hanwmcare kaHOHUYECKHE U TTapaMETPUIECKHE YPABHEHUS TIPSMOMA, TIPOXOISIICH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

6. CocraBuTh ypaBHEHHE IUIOCKOCTH, Ipoxosiien uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokazatk, 4TO MpsIMbIE MapaienbHbIl:

X+y—-z=0
Xx+2 y-1 z
3 2 14 (X-y-52-8=0

8. Beruucnure npeaensl:

. 3x-arcsin 2x .
0) lim———=B) |im
x-0 COS X — COS" X X—>3 Y—3

x/2x—1—\/§_

_ 1+4x-x*
a) |Imﬁ:
x>0 X + 3X° + 2X




CTpYKTYPHBII
PYKLYP [Inanupyemblie pe3ysibTaThl
3JIEMEHT O1neHOYHBIC CPEACTBA

o0yueHus
KOMIICTCHITHH

dy

9. Haitnure ix 1t GyHKLMIL: ) y = o 6) {x =ctg2t,
X

y = In(sin 2t ).

10. Beruuciurs: (1— i)28 .

111. Haiitu HeonipeAeIEHHBI HWHTErpaJl: a)J.sin 3x-cos5xdx, 0) I 1-cosx dx B)
(x—sinx)*

I(2x+5)~exdx.

12. BEIYKMCIUTE ONPENEIEHHBIA HHTErPal .
2
2 Vx°+5

13. Hafith miomans (urypsl, orpanmueHHodl smmmamm: X =4, y°=4x.
_ _y2 2 _ 3
14. Haiitu 1 mocTpouTh 00JacTh OnpeeneHust GyHKIUU U=49-X"—y" +(x-y) .
3 -
15. Haiitu monueii muddepeniman  QyHKIUM: Zz=X"Iny—sin2xy.
16. HaiiTi uacTHble IPOM3BONHBIC MepBOro mopsaka (yskumm: Z =5X2y° +In(x +4y).

17. HanucaTh ypaBHEHHE KacaTeIbHOM MJIOCKOCTH U HOPMAJIH K TOBEPXHOCTH Z = 4/ x* + y2 B
touke (3, 4, 5).

18. Pemmnre 3amaay Komm:  ycos® xdy = (y2 +1)dx, y(0)=0.
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o0yueHus

O1neHOYHBIC CPEACTBA

19. Haitnute obmee penrenue quddepeHInanbHoro ypapaesns  y +y = e?*,

20. Peuutes otHOpOAHYIO cUcTeMY AU PepeHInaNbHBIX YPABHEHUIA:

x'=6x—y,
Y =x+4y.

21. Ilpu mocraBke ¢ 3aBoja Ha 6a3y 1000 paguonprueMHUKOB, y 55 BBIIUIK U3 CTPOs Jamibl. Haiftn
BEPOSITHOCTb TOT'0, YTO B3ATHIN Hay1ady NPUEMHHUK OyJET UCIPABHBIM.
22. [IpuHMaeM BEpOSTHOCTH POXKACHUS MalIbUMKa U IEBOUKH PaBHBIMH. HaiiTh BEpOSITHOCTH TOTO,

4To Cpc€aunu 10 HOBOPOXIACHHBIX 6 OKa’XXyTCs MaJIbUNKaMU.

23. JlaH 3aKOH pacrpe/ieleHus JUCKPETHOHN CITy4aifHOW BEIMYHHBIL:

Xx: | 110 | 120 | 130 | 140 | 150

p: 101]02]03|02]0.2

BBIUUCIIUTHE €€ MATCMATUUYCCKOC OKUJAaHUC, AUCTICPCUIO U CPCAHEC KBAAPATUICCKOC OTKIIOHCHHUC.

24. Jlana ¢pyHKIMS paciipeiesieHUs] HEMPEePhIBHOM Ciyd4aifHON BEUYHHBI X

0 npu x<0
0,25x3(x+3) nmpu O<=x<=1
F(X)= 1 npu x>1

Haiiti mnotHoCTh pacnpenenenus f(X), moctpouts ee rpaduk, BEpOSTHOCTH IO aHUS B 3aJaHHBIN

O-x.

untepsan [0,5; 2], MXx, DX,




CrpyKTypHBII

[Inanupyemslie pe3ysIbTaThl

AJIEMEHT O1neHOYHBIC CPEACTBA
o0yueHus
KOMITETCHITH
Bnaners - IPAKTUYECKUMH HaBbIKaMU Ilpumepnuie npuknaousle 3a0auu u 3a0anus

HCIIOJb30BaHMUs MAaTEMAaTHYECKHX
MOHSATHI U METO/IOB (M3y4aeMBbIX
pa3/IelIoB MAaTEMATHKH ) IIPH
peIIeHUH TPUKIIAIHBIX 3a/1a4;

- HaBBIKAMHU 00O0OIIEHUS
pe3yIbTaTOB PEIICHUS, PE3YIIbTATOB
00pabOTKH CTATHCTUYCCKOTO
9KCIIEPUMECHTA;

- crroco0aMu OICHUBAHUS
3HAYMMOCTH U MPAKTHYECKON
MIPUTOJJTHOCTH MOJTyYEHHBIX

pe3yIbTaTOB

3anaua 1. [IpoBepuTs, JiexaT Jin TOUKU A(l; 0; 1), 8(4; 4 6), C(Z; 2 3) 174 D(10;14;17) B OJTHOM

IIJIOCKOCTH.

Sanaqa 2. HpI/I MMOCTPOCHUHN BUCAYCTO MOCTA UCPE3 PCUKY «Tuxas» u BRISICHCHUH HAJCKHOCTH
COOPYIKCHUS, CTYACHTBI CTpOﬁOTpr,Z[a CTOJIKHYJIUCBH C PCIICHUEM CJ'IG,I[YIOH_IGI‘;I 3aJadu:

Tpoc, moABeIIeHHBIH 3a 1Ba KOHIIA HA OJIMHAKOBOW BBICOTE, UMeeT GopMy IyTH Mapadoibl.
PaccrosHue Mex 1y Toukamu KperuieHus paBHo 24 M. ['myOuna nmporuba Tpoca Ha pacCTOSHUU 3 M OT
TOUYKHU KperyieHus pasHa 40 cM. OmnpenenuTh ri1yOuHy nporuda Tpoca nocepeuHe MeXIy
KPEIUICHUSMH.

F=(25) ANEKTPOCTATUICCKOTO TIOJIS, 110 MEPEMEIICHUIO

M, =(0; 4; 2) B TouKY M, =(47;4)

3agaua 3. Haiitu paboty cuiibl
AIIEKTPUUYECKOTO 3apsijia U3 TOUKH

. X—CO0SX
lim——
3aganue 4. [Tokaxxute, 4yTO Ipeen > X+C0SX He MOXKET ObITh BHIYHMCIIEH 1O MpaBuily Jlonurans.

Haiinure »TOT mipeaen JpyruM crocooom.

33}13]-11/19 5. 3aBHCUMOCTD IMyTHU OT BPEMCHU IIpU HpﬂMOJ’IHHCﬁHOM JABMKCHHUHW TOYKH 3a1aCTCA

l 3 2
ypaBHeHHEeM S=—1"+2t° -3, rne S-nyTh BM,a t Bpems B c. Beiuucnure ee ckopocTsb u

YCKOpEHHE B MOMEHT BpeMeHH t =4cC.

2

x)=3-x" B ero Touke ¢ abcuuccoit “© = 'mposenena kacarenpHas.

3anaua 6. K rpaduky QpyHkuumn A




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3ynbTaThl
o0yueHus

O1neHOYHBIC CPEACTBA

Haiitu iomajab TPpCyroJbHHKa, 06p330BaHHOFO KacaTeJIbHOHU 1 OTpE3KaMH, OTCEKa€MBbIMHU €10 Ha
OCiAX KOOpAWHAT.

33&3‘13 7.B IIapKe aTTPAKIHMOHOB ropoaa N OJIMH U3 OTPC3KOB TPACKTOPUH ABHIKCHHUA I10C314a B

s(t) = Asin(wt +¢,)

«AMEpUKaHCKHUX TOpPKax» MPEeJCTaBIIsAET COOOM CUHYCOUTY: ,Tne A, po 1 @ —

HU3BCCTHBIC YHUCIIA.

Ornpenenuth yrojl HaKJIOHA K TOPU3OHTY MOCETUTENS aTTpakiimoHa J[. B MOMEHT BpeMeHHu {1 ero
JBUKEHHS 110 ITOMY OTpPE3KY.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus Mo JUCHUILTHHE «MaTeMaTuKay) BKIII0YACT TEOPETUICCKHE
BOIIPOCHI, MMO3BOJIAIOIIUC OICHUTh YPOBCHb YCBOCHUA O6y‘laIOH_[I/IMI/IC$I 3HaHPII>i, " NPAKTUYCCKHC
3aJJaHMsl, BBIABIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIICHUH, TPOBOIUTCS B (hopme
3aueta (1 cemectp) u B hopme 3Kk3amena (2 u 3 cemectp).

DK3aMeH 10 JaHHOW AMCUUILUIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHAIIMOHHBIM OUJIeTaMm,
KaXKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U JIBA IPAKTUUECKUX 3aaHUsI.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLICHKY «OTJIHYHO» — 06yan0111H1“4c51 ACMOHCTPUPYCT BBICOKHM YPOBCHb
C(i)OpMI/IpOBaHHOCTI/I KOMHCTCHL{Hﬁ, BCECTOPOHHEC, CUCTCMATUYICCKOC FJIY6OKOG 3HAaHUC
yqe6Hor0 MaTcpHraia, CBO60,Z[HO BBIIIOJIHACT IIPAKTUYCCKUC 3aaHUA, CBO6OI[HO OIICpupyceT
S3HAaHUAMU, YMCHUAMMU, IIPUMCHACT UX B CUTyallUAX MMOBEIIICHHOM CIIOKHOCTH.

— Ha OIICHKY «XO0POILI0» — 00y4YalOIIUiACs JeMOHCTPUPYET CPpeaHII YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETECHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHbBIE OINOKH,
HETOYHOCTH, 3aTPYAHCHHSI MIPU aHATTUTUYECKUX OTEepallUsX, IEPEHOCE 3HAHUW U YMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYAIIUH.

— Ha OLIEHKY «Y/I0BJIETBOPHUTEIbHO» — 00yUaIOLIUICS IEMOHCTPUPYET IOPOTOBBIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUATHI TOMYCKAIOTCS OMIMOKH,
MPOSIBIISIETCS] OTCYTCTBUE OT/EIbHBIX 3HAHUM, YMEHH, HABBIKOB, 00YYaIOLIHIICS UCTIBITHIBAET
3HAUUTENbHBIE 3aTPYAHEHUS [IPU ONEPUPOBAHUN 3HAHUSAMU U YMEHUSAMHU MIPU UX MEPEHOCE Ha
HOBBIE CUTYallUN.

— Ha OIICHKY «HEeY0BJIETBOPUTEIbHO»— 00yJaronuiics 1eMOHCTpUpYyeT 3HaHus He 6onee 20%
TEOPETUIECKOT0 MaTepHaa, TOMyCKaeT CYIIECTBEHHBIC OMNOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTyallbHbIE HABBIKM PEIICHUS MPOCTHIX 33/1a4 UM HE MOXKET MOKAa3aTh 3HAHUS Jake Ha
YpOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI HHPOPMAIUH.

Ilokazamenu u Kpumepuu ouernueanus zauema.

- JUIS CAAaYM 3a4eTa oOydaroluiics mokaseiBaeT chopmupoBaHHOCTh KomnereHuuid OIIK-1 u
JIIK-1 mo pa3znenam 1-ro cemecTpa, T.€. MOKa3bIBa€T COOTBETCTBYIOLIUE 3HAHUS (110 KpaiiHei
Mepe, Ha YPOBHE BOCIIPOM3BE/ICHUS U O0BSICHEHNUS HH(OPMALINN) U UHTEJJIEKTyalIbHbIE HABBIKU
pelIeHus TPEIJIOKEHHBIX B TaONIUIIE 11.7a) 3a7a4;

- 3a4eT He C/IaH, €CJIM Pe3yJIbTaT O0yUYeHUs! He JOCTUTHYT, OOYYaroIIUiics He MOXET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Kas3aTh
WHTEJUICKTyJIbHBIC HABBIKH PEIICHUS TPOCTHIX 3a/1a4.



8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

I'yruna, E. M. Briciras matematuka : ydye6Hoe mocobue / E. M. I'yruna ; MI'TV.
Marnuroropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TI/ITy.H
JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3864.zip&show= dcataloques/
1/1130285/3864.zip&view=true (marta oopamenwus: 23.10.2020). - MakpooO6bekT. - Tekcr
: SNIeKTPOHHBIN. - CBefeHus goctynHsl Takke Ha CD-ROM.

0) lonotHuTeIBLHAS JTUTEpaTypa:

AxmanoBa 3. C. HeomnpeeneHHbIi HHTETPAL: OT TEOPUH K MpakTuKe [DIeKTpOHHBIH pecypc]: yuebHoe mocobue / 3. C.
AxmanoBa ; MITY. - Maruutoropck: MITY, 2015. — 1 osnekrpon. ont. auck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=t
rue. — Makpoo0bekT. — CBeneHus noctymHbl Takke Ha CD-ROM.

bynerueBa, C. B. Maremartuka: MHTerpansHoe ncumncieHne QyHKIMM OXHOI nepeMeHHOi. IIpakTuTkyMm : ydeOHOE
noco6ue / C. B. BynsiueBa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrposn. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=t
rue (nara ooparmenus: 23.10.2020). - MakpooObeKT. - TeKCT : aneKTpoHHbIH. - CBeZieHus JoCTymHBI Takke Ha CD-ROM.

bynerueBa, C. B. Marematnka: nddepenunansusle ypaBHenus. [IpaktukyMm : yde6Hoe mocobue / C. B. Bynsruena ;
MITY. - Marautoropck : MITY, 2018. - 1 oamekrpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1526956/2815.pdf&view=t
rue (nara ooparmenus: 23.10.2020). - MakpooObeKT. - TeKCT : 3neKTpoHHbIH. - CBeZieHuUs 1oCTymHBI Takke Ha CD-ROM.

Horopurmaa, O. B. Marematnka: BapHaHThl WHIMBHAYAIbHBIX 3aJaHA M 00pasibl HMX pEIHICHHH
y4eOHO-MeToanueckoe nocobue [t By3oB] / O. B. HorosuiiiHa ; MarHUTOropcKuii roc. Texuuueckuid yH-T um. I'. U.
Hocoga. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1682-1. - 3aru. ¢ TI/ITy.TI
JKpaHa. URL

https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 3993.pdf&show=dcatalogues/1/1532500/3993.pdf&view= t
rue (mara obpamenns: 23.10.2020). - MakpooObeKT. - TekCT : aneKTpoHHbIH. - CBeeHus 1ocTymHB Taroke Ha CD-ROM.

Pomanos, II. 0. [IuckperHas marematrka : yaeOHoe mocobue / I1. }O. Pomanos, JI. B. CmupHoBa, A. E. MockBuHa ;
MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 anexrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3902.zip&show=dcatalogues/1/1130214/3902.zip&Vview=tr
ue (mata o6pamenus: 23.10.2020). - MakpooObeKT. - TekcT : anekTpoHHbIN. - CBeaeHus A0CcTymHbI Takxke Ha CD-ROM.

HyOposckuii, B. B. Maremaruka. Beenenne B MaTeMaTHYecKni aHaIM3 : yueOHO-MeToAndYecKuii komruieke / B. B.
Hy6posckuii, FO. A. M3Bekos, A. A. Pomunkos. - Marautoropek : MI'TV, 2013. - 1 anekrpos. ont. auck (CD-ROM). -

3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=934.pdf&show= dcataloques/1/1118952/934 pdf&view=tru
e (mara obparmenus: 23.10.2020). - MakpooOBeKT. - TekcT : aekTpoHHbIi. - CBeneHus nocTynHbl Takxke Ha CD-ROM.

XKurapesa, D. P. Maremaruka : yue6Hoe nmocodue / . P. XKurapesa ; MI'TV. - [2-e u3n., ucnp. u 1011.]. - MarHuToropck
: MI'TY, 2015. - 1 JNEKTPOH. OIIT. JIVCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3645.pdf&show=dcatalogues/1/1524936/3645.pdf&view=t
rue (mara obparenus: 23.10.2020). - MakpooObeKT. - TeKCT : 3neKTpoHHbIH. - CBeZieH s 1oCTynHBI Takke Ha CD-ROM.

ByneraeBa, C. B. Maremaruka: mpenensl U HENPepbIBHOCTh (DYyHKIMH OAHOW mepeMeHHOW. [IpakThkyMm : ydeOHOe
nocobue / C. B. Bysbruesa ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1 3ner<1*pon omr. auck (CD-ROM). - 3aru. ¢
TUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show= dcataloques/1/1138500/3338 pdf&view=t
rue (mara obpamenus: 23.10.2020). - MakpooGbekT. - Tekct : anektpoHHsIit. - ISBN 978-5-59967-1002-7. - Cenenus
nmoctymHbl Takke Ha CD-ROM.

Teopust BEpOATHOCTEH U MaTeMaTH4ECKast CTATHCTHKA: JIEKTPOHHOE y4eOHOe MOCOOHe U MPAKTHKYM C J1ab0paTOPHBIMU
paboTamu [DnexTpoHHbI pecype] / A. B. U3ocos, JI. A. U3ocoBa, JI. A. I'paueBa, E. M. I'yruna. - MarauToropcek :
MITY, 2013. - 1 JJIEKTPOH. OTIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=tru
€. - MakpooOBeKT.



https://magtu.informsystema.ru/uploader/fileUpload?name=3864.zip&show=dcatalogues/1/1130285/3864.zip&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3864.zip&show=dcatalogues/1/1130285/3864.zip&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
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https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1526956/2815.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532500/3993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532500/3993.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=934.pdf&show=dcatalogues/1/1118952/934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3645.pdf&show=dcatalogues/1/1524936/3645.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3645.pdf&show=dcatalogues/1/1524936/3645.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true

B) MeToan4yeckue ykazaHusi:
1. Ab6pamoBa, 11.M. DieMeHTHI BEKTOPHOM alNreOphl H aHATUTHYECKON reoMeTprr: MeTOINIeCKUE YKa3aH s
U cTyeHToB | Kypca Beex cnenmanbHocTeld. — MI'TY, 2008. — 16 c.

2. AxwmanoBa, 3.C. Heonpenenennsiii naterpat: Tetpans-koHcnekT — MI'TY, 2008. — 23 c.

3. Baxpymesa, M.A. KpuBsle 1 moBepxHOcTH 2 mopsiaka. [lonspHas cuctema koopauHaT. [IpakTukym —
Marauroropck: 'OY BITO «MI'TY uMm. I''1. HocoBay, 2009. — 19 c.

4, IopstueBa, H.A. Teopus (yHKIMI KOMIUIEKCHOTO MEPEMEHHOTO: METOANYECKHe yKa3aHUsl U BapUaHTHI
MHIUBUAYATbHBIX 33JJaHUM JIJIs1 CTYJICHTOB Beex cnenuainbHocteii — Marnutoropck: ['OY BITO «MI'TY
uMm. I'.11. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbIN HHTErpall: METOJUUECKUE yKa3aHUs AT CTyAeHToB — Marauroropck: 'OY
BITIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. DieMeHTHl JHMHEHHOW anreOpbl, BEKTOPHOW anreOpbl M aHATUTHYECKOW TI'€OMETPHUH:
Y4yebHoe mocobue. - Marauroropek: 'OY BITO «MI'TY um. I''U. Hocosay, 2010 — 63 c.

7. I'yruna E.M. JlaGopatopHblii mpakTukyM 1o ctatuctuke ¢ npuMmenenneM EXCEL: Meron. yka3. mist

JTa00paTOpPHBIX PabOT MO MaTeMaTHYeCKO# ctatucTHke.- Marautoropck: [OY BIIO «MI'TY um. I'.H.
Hocosa», 2009 — 40 c.

8. M3ocor A.B. Tapmonudeckuit aHanmu3: MeToauueckue YyKa3aHUS W BapUaHThl 3afaHUN s
CaMOCTOSATEIBHON pabOThI M KOHTPOJISI 3HAHMM cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M. A. CoObitust u BeposTHOCTh. HYacTh 2: MeToa. ykas. - Marauroropek: [OY BITIO «MI'TY
nMm. I'"'1. Hocosay, 2010. — 25 c.

10.  Masuenko, E.Il. TlpousBoanas u muddepenuman ynkunu. [Ipaktukym.- Marauroropck: 'OY BIIO
«MI'TY um. I''1. Hocosay, 2010. — 38 c.

11.  Masuenko E.II. UccnenoBanue ¢yHnkuunii u nocrpoenue rpadukos. [Ipaktukym. — Marautoropck: ['OY
BITO «MI'TVY um. I''M. HocoBay, 2011. — 20 c.

12. CaBymkmaa H.®. KomOuwnaropuka. CoObiTHe m BeposTHOCTh. Yacth |: KomOumHaTopuka. AnreOpa
coOprThit: MeTon. ykazaHusS 1Mo OucHHMIDINHE «MaTtematuka» Ui cTydeHToB | Kypca Beex
cnenuanpHocTeit. — MI'TY, 2007. — 17 c.

13. Tmamkux, E. A. Matemaruka : npaktukyMm / E. A. Tnankux, E. B. ®opreikuna ; MI'TY. - MarHUTOTOPCK :
MI'TY, 2016. - 1 oanexrpon. ont. jguck (CD-ROM). - 3arn. ¢ rturyn. axpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2485.pdf&show=dcatalogues/1/1130244/248
5.pdf&view=true (zara obpamenus: 23.10.2020). - MakpooObeKT. - TeKCT : IeKTPOHHBIH. - CBeaeHus
noctymHbl Takke Ha CD-ROM.

14. Horopunmna, O. B. MaremaTika: BapHaHThl WHAWBHAYAIBHBIX 3aJlaHUN W 00paslbl MX pEIICHUH :
y4ueOHO-MeTommaeckoe mocodue [mst By3os] / O. B. HoroBumuaa ; MarHUTOTOPCKHIA TOC. TEXHHYESCKHHA
yu-T uM. ['. . Hocosa. - Maraurtoropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1682-1. - 3ar. c TUTYIL. 9KpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532500/399
3.pdf&view=true (zara obpamenus: 23.10.2020). - MakpooObeKT. - TekcT : 3eKTpoHHbIH. - CBeaeHus!
noctymHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnieuenune

Haumenoanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN
MS Windows 7
Professional (st N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager cB0OOTHO pacmpocTpansemoe [10 0eccpovHO
7Zip c¢B000IHO pacapocTpansgeMoe 11O 0eccpoyHO
STATISTICA B.6 K-139-08 ot 22.12.2008 0OECCPOUHO



https://magtu.informsystema.ru/uploader/fileUpload?name=2485.pdf&show=dcatalogues/1/1130244/2485.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2485.pdf&show=dcatalogues/1/1130244/2485.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532500/3993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532500/3993.pdf&view=true

MS Office Project

Prof 2007 (s N-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

Bpaysep Mozilla

Firefox cB0OOHO pacmpocTtpansemoe [10 6eccpodHo

Bpaysep Yandex |cBoGoaHO pactpocrpansemoe 10 0eccpoyHO
IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBanue kypca Ccblika
[TouckoBass cuctema Axagemus Google (Google

URL: https://scholar.google.ru/

Scholar)
WNudopmannonnas cucrema - EnuHoe OKHO AocTyna K
UH(GOPMALIMOHHBIM pEeCypcaM
Hanuonanpnas MHGOPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccniickuii HHIEKC Hay4YHOIO LIUTUPOBAHMS '
(PUHIL)

9 MaTtepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

URL: http://window.edu.ru/

https://elibrary.ru/project risc.asp

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

VY4eOHble aynuTOpuUM [ TPOBEAEHUS 3aHATUM JieKuuoHHoro Tuma Jlocka,
MYJIbTUMEMIHBIE CPEICTBA XPAaHEHHUS, IIepeJauu U MpeICTaBIeHUs MHPOPMaLuu

VY4eOHble ayAuTOpUM JUIsl TPOBEAEHUS MPAKTUUYECKUX 3aHSATUN, TpPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIBTALUN, TEKYILEr0 KOHTPOJS M IIPOMEXYTOUHOM arrectauuu Jlocka,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaAH

Kommiieke Mmeroauyeckux pa3paboToK (pa3aTOYHOTO Marepuana M METOAUYECKHX
yKa3aHui ) N\MJIM KOMIUIEKC TECTOBBIX 3aJJaHUH IS TOJITOTOBKH U MIPOBEICHHUS TPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJIEeH

[Tomemienust s camoctoATeabHONU paboThl ydanuxcs [lepcoHanbHble KOMIIBIOTEPHI €
nake-rom  MSOffice, BeixomoMm B UHTepHeT W ¢ [JOCTyIOM B  OJIEKTPOHHYIO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEly YHUBEPCUTETA

[Tomemenne [Isi XpaHeHUss U NPOPUIAKTHUECKOTO OOCITY)KMBaHHS —y4eOHOTO
obopynoBanust Illkadbr nns XpaHeHus y4eOHO-METOJUYECKON JOKYMEHTAIMH, Y4eOHOTO
000pyAOBaHUS U yUeOHO-HATTISAHBIX TTOCOOMIA


https://scholar.google.ru/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp

