MUWHHUCTEPCTBO HAYKH 1 BBICIIIEI'O OBPASOBAHMSI
POCCHUHMCKOU OENEPAIIUN

DenepabHOE TOCYTAPCTBEHHOE GIODKETHOE 06Pa30BaTebHOE YUpEeKICHHE
BBICILIET0 00pa3oBaHus
«MarsuToropekuii rocy 1apcTBeHHbI TexHuueckuit ynusepeuter nm. .M. Hocosa»
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Pabowas mporpamma cocraBiieHa Ha ocxose ®I'OC BO 1o HampapieHnio MOArOTOBKH
15.03.02 TEXHOJIOTMYECKHE MAIIMHBI 1 OBOPYJOBAHUE (ypoBens Gaxanaspuara)
(mpuxa3 Muno6prayku Poccun ot 20.10.2015 r. Ne 1170)

PaGouas nporpamma pacecmoTpena n onobpeHa Ha 3acenanuu kadeapsl [IpHkmagHoOil

MaTEMaTUKU U HHPOPMATHKH
11.02.2020, mporoxosn Ne 6 /M
3as. kadenpoit _¢ " C.M.Kamuenko
<

Pabouas mporpamma o106pena MeToquueckoit komuccneit UEnC
17.02.2020 r. mpotokoi Ne 6

Mpencenarens AT ~— N.10. Me3un

CornacoBano:
3as. kadenpoit [IpoekTHpOBaHHs 1 SKCIUTyaTallii METALIYPrUYeCKHX MALIHH U

obopyoBaHusI -
% Kopuynos
PaGouast mporpamma cocrtasieHa: W
nouent kadeapsr [IMuM, kanz. pus.-mar. Hayk ‘ ~ B.B. IllemeroBa

Peuensenr: / )
3aB. Kaepoit PU3KKH, KaHI. e, HayK W M.B. Apkyiic
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.H. Kaguenko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii C.1. faz[quKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Kaguenko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Kaguenko

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2025 - 2026
yaeOHOM ToJly Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoi C.". Kaguenko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUs AUCUUILIINHBL «MaTemaTukay SBISETCSl 03HAKOMJICHHE 00y4aeMBIX C
OCHOBHBIMH TOHSTHUSMH M METOJIaMH BBICIICH MaTeMaTHKW; CO3JaHHE TEOPETHUECKON W
MPAKTUYECKON 0a3bl MOATOTOBKU CIIELIMATIUCTOB K JESTEIBHOCTH, CBA3aHHOM C HCCIeI0BaHUEM,
pa3paboTKON M TEXHOJOTHSIMH IPOIECCOB WU3TOTOBJICHHUS MAIIMHOCTPOUTEIBHBIX H3JCTUH, U
OCHOBAaHHOM Ha MPUMEHEHHH MAaTeMaTUYeCKOro aHalu3a W MOJENUPOBAHHUA; OBJIAJICHHE
JIOCTaTOYHBIM YPOBHEM OOMIETIPOPECCHOHAIBHBIX ¥ TPOPECCHOHATBHBIX KOMIETCHIIUN B
cootBercTBuU ¢ TpeboBaHusmu PI'OC BO no nampaenenwmio 15.03.02 «Texnomoruueckue
MaIIHBl 1 000pymoBaHuey», mpoduns «KoMIbIOTEpHOE MOJEIUPOBAHUE U TPOSKTUPOBAHUEC B
MAaIIMHOCTPOCHUI.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucnummmaa MaTemaTrka BXOJUT B 0a30BYIO Y4acTh Y4eOHOTO TJIaHa 00pa30BaTeIbHOM
MPOTPAMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

Hucuumnnuna b1.5.09 MaremaTuka Bxoaut B 6a30Byro yacTh 610ka 1 oOpazoBarenbHOi
MIpOrpaMMBI.

W3ydenne nucUUIUIMHBI 0a3UPyeTCs Ha MIKOJILHOM Kypce MaTeMaTHKHU.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

MonenpoBaHu€e B MAIIMHOCTPOCHUH

MeTposnorus, cTan1apTU3alys U cepTUPUKALISL

®dusuka

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbTare ocBoeHus IUCHUIUIMHBI (Monyiisi) «MaTtemaTrukay o0y4aroniuiics: JoIKeH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

CTpyKTYypHBIT [Tnanupyemsble pe3yabTaThl 00y4eHHS
AIIEMEHT
KOMIIETEHIINH
OIIK-1 CIOCOOHOCTBIO K MMPUOOPETEHUIO C OOJIBIION CTETIEHBIO CAMOCTOATEIEHOCTH HOBBIX

3HAHUH C MCIIOJIh30BAaHUEM COBPCMCHHBIX O6pa3OBaTeJ'IBHLIX n I/IH(bOpMaL[I/IOHHBIX TEXHOJIOTUI

3HaTb OCHOBHBIC ITOHATHUA U MCTOAbI MAaTEMAaTUYCCKOI'O aHaJln3a

YMers KOPPEKTHO BBIpAXXaTh U apryMEHTUPOBAHHO OOOCHOBBIBATH MOJIOXKEHHS
MpEeIMETHOM 007acTH 3HAHUS U METOJI0OB MaTEMAaTUYECKOT0 aHaIu3a JIs
ITIOCTAHOBKH U PEIICHUS KOHKPETHBIX NMPUKIIAIHBIX 3a/1a4

Bmanets - HABBIKaMU HCITOJIb30BaHUs JIOTHYECKH BEPHO, apTYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO U IMCbMEHHYIO PEUb HA PYCCKOM S3BIKE, TOTOBUTH U
PEOaKTHPOBATh TEXHUYECKUE TEKCTHI C MAaTEMAaTUYECKON CUMBOJIMKON WIIH
(dbopmynaMu, MyOIUYHO MPEJICTABIATH COOCTBEHHBIE U N3BECTHBIC HAYUHBIE
pe3yabTaThl, BECTH TUCKYCCHH;

- HaBBIKAMU U METOJIMKaMHU 0000IEHHS Pe3yabTaTOB PEIICHUS

I[HK-I YMCHHUEM UCIIOJIB30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX TUCHUILIJIMH B
HpO(beCCI/IOHaJTI)HOﬁ ACATCIIBHOCTH, IPUMCHATH MCTOAbI MAaTEMATUUCCKOTO aHAJIN3a U
MOACIINPOBAHUA, TCOPCTUYCCKOI'0 U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHU A




3HaTh

- OCHOBHBIE TIOHATHS M METOJIbI JINHEWHOW, BEKTOPHOM anreOpsl U
AQHAJIMTUYECKOU NeOMETPHH;

- OCHOBHbIE TIOHATHUS U METObl MATEMAaTHYECKOTO aHalln3a: TEeOPUn
MIPEENIOB U HeMPEPbIBHBIX (QyHKIMA, 11 HepeHInanbHoro u
WHTETrpalbHOTO UCUUCICHHS (PYHKIIMNA OTHOM U HECKOJIBKUX MTEPEMEHHBIX,
TEOpHH OOBIKHOBEHHBIX AH(PepeHIINaTbHBIX YPABHEHUH U CUCTEM
mudepeHInaTbHBIX YPaBHECHHUI;

- OCHOBHBIE TIOHSTHS U METO/IbI TEOPUH BEPOATHOCTEH U CTATUCTHYECKOTO
aHaJIM3a pe3yJbTaTOB SKCIIEPUMEHTA

YMeTn

- pemarb 3aJ1a4u 110 U3y4aeMbIM TEOPETHUYECKH pa3zieiiaMm;
- 00cy)kaaTh croco0bl A3PPEKTUBHOTO perieHus TuddepeHnaaTbHbIX
YPaBHEHHI U X CHCTEM;

- onpenensaTh 3P PEKTUBHOCTD PEIICHUS 3a7a9H, MOJTYYCHHOTO C TIOMOIIBIO
YHCJICHHBIX METOJIOB;

- pacnio3HaBath 3((HEKTUBHBIC PE3yIbTAThI 00Pa0OTKH IKCIIEPUMEHTAITLHBIX
JAHHBIX OT HEA(P(HEKTUBHBIX

Bnaners

- IPaKTUYECKMMHU HaBBIKAMHU MCIOJIB30BAHHUS MAaTEMAaTHUECKUX TOHATUH U
METOJIOB (M3y4aeMbIX pa3JieJIOB MaTEMAaTUKM) IIPU PELIEHUH TPUKIAIHbBIX
3ajay;

- HaBBIKAMH 00OOIICHUS Pe3yJIbTaTOB PELICHUs, PE3yIbTaTOB 00pabOTKH
CTaTHCTHUYECKOTO SKCIIEPUMEHTA;

- crocobamu OLICHUBAaHUA 3HAYMMOCTH U HpaKTquCKOﬁ IMPUTrOoAHOCTHU
MOJYYEHHBIX Pe3yJbTaTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbix equHull 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 38,8 akaj. 4acos:
— ayIUTOpHAs — 32 aKaJl. 4acoB;

— BHeayuTopHas — 6,8 aka. yacoB

— caMocTosTenbHas pabora —479,9 akan. 4acos;
— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTeCTalNH - 3a4€T, IK3aMeH

AynutopHast ) s
KOHTaKTHast pabora E 3 dopma TeKyliero
=
B aKaJl. 4acax (5 Bug KOHTPOJIS
Paznen/ Tema 2 (B axaz. acax) E B . p Kon
> 3 © | camocrosiTenbHOW |  yCIIEBaeMOCTH U
JUCLUTUTAHBI N [ . | kommereHIMH
2 £ paboThI MIPOMEKYTOUHOH
Tlex. mab. | mpaxr. z S aTTeCTaluu
3aH. 3aH. | U &
1. DIEeMEHTHI JIMHEWHOMH,
BEKTOPHO# anreOphl u
AHAJIUTUYECKOI reoMeTpru
CaMOCTOSITETTEHOE
U3yuCHHE
. JUTEPATYPHI —
1.1 Jluneiinas anre6pa: COCTI; BJI}gI){I/Ie
Martpunbl 1 nedcTBUs Hax - KOHCYJIBTALlUHU 110
KOHCIIEKTa
HUMH. Omnpenenurenu pemrenuto KP Nel,
«Jloka3arenscTBo
KBaJpaTHBIX MaTpHIl, paHr CBOCTE - IpOBEpKa
MAaTpPHIIBL, obpatHas koHcrekTa Nel
matpunia. Meron Iaycca 1 1 17,7 | onpeAcmTCILA, «CsoiicTBa OIIK-1,
puia. Y " | - Bemmonuenue KP ATIK-1
penieHust cHCTEM . OTIPEHEIUTENSD),
. Nel «JIunetinas,
JIMHEHHBIX BeKTODHAS - IpOBEpKa
anredpanvIecKux Arre 6pa " BBITIOJTHEHHS
YpaBHEHHUI. Teopema aHanMTI/lE ccKas (pemenust) KP Nel
Kponexepa-Kamemmu 1
TeOMETPHSL.
Huddepenpmans
HOE HCYUCIICHUE
DOI»
- BeimosHeHue KP
Nel «JIunetinas,
BEKTOpHAast - KOHCYJIBTAIUU 1O
1.2 BekropHas anredpa: p Y !
N o anreOpa u pemennto KP Nel,
JIMHEWHbIE W HEJIIMHEHHbIE OIlK-1,
0,5 0,5 8 aHAJIMTHYECKAS - IpOBEpKa
omiepaliyl HaJ BEKTOpaMU AIK-1
N TEOMETpHSL. pemennss KP Nel
U MX CBOMCTBa
Juddepenimans | (4acTb — BEKTOPHI)
HOE HCYUCIICHUE
DOI»




- BeinostHeHue KP
Nel «JIunetinas,

- KOHCYJIbTAalluu 11O

BEKTOpHast pemennto KP Nel,
1.3 AHanuTH4eckas airebpa u - IpOBEpKa OIMK-1
TeOMETpHsI Ha TIOCKOCTU H 0,5 0,5/0,5U| 8 aHAITUTHYeCKast peuenus KP Nel I[HK-lv
B IIPOCTPAHCTBE TeOMETPHSL. (gactp —
Huddepenipans aHAITUTHYECKast
HOE€ UCUHUCIICHHE reoMeTpHus)
DOII»
HUroro no pazaeny 2 2/0,5U1 | 33,7
2. BBenenue B MaTeMaTHYECKHUI
aHanu3
- BermosiHeHne KP
Nel «JIunetinas,
BeKTOpHAS - KOHCYJIbTAIUU 1O
o
2.1 Ipenen u anrebpa u P em_e:n(})(;glzi\f_l, OIK-1
HETPEPBIBHOCTh  (DYHKIIUU 0,5 0,5/0,51] 10 aHATUTHYECKas POBEp '
onHOI o pemenust KP Nel AIIK-1
JTHOM TepeMeHHOM TeOMETPHSL.
Tinddpepermans (gactp — mpenensl,
HOE HCYHCIICHUE HETPEPLIBHOCTE)
DOII»
- permonHeHne KP
Nel «JIuneliHas, | - KOHCYJIBTAlMU 11O
BEKTOpHAs pemennto KP Nel,
2.2 KommuiekcHble 4YHcia. anrebpa u - IpOBEpKa OIK-1
Pemenne anreGpandeckux 0,5 0,5/0,51| 7,9 aHAIIMTHYECKAS pemennst KP Nel )IHK-li
ypaBHeHu# Haj nosiem C TeOMETPHSL. (gactp —
Huddepenipans KOMILICKCHBIC
HOE UCYHCIICHHE YHCIIA)
DOII»
HWroro no pazgeny 1 /11 | 17,9
3. Huddepenumanbroe
ucyncieHne (QYHKIMH — OJHOMN
TIepeMEHHON
- CaMOCTOSITEIIbHAS
31 Onpenenenue
. pabora ¢ - KOHCYJIbTallMH IO
NPOU3BOJHOW (YHKIHU B .
mutepatypoit — | pemenuio KP Nel,
touke. Juddepenunan, ero
TEOMETPUUYECKUI  CMBICI KOHCTICKT - Hposepia
. ) «3agaun, pemrenust KP Nel OIIK-1,
T'eomeTpuueckuii u 0,3 0,3 4
N MPUBOSIINE K (vactp — ATIK-1
MeXaHUYEeCKHI CMBICTT
. MTOHATHIO MIPOHM3BOTHEIE),
MIPOU3BOJHOM. [IpaBuna .
i depeHImpoBaHTs " MIPOU3BOIHOINY, - IpOBEpKa
- BeinonHenue KP KOHCIIeKTa
TabJIHIIa TPOU3BOIHBIX No |
- BeinnonHeHue KP
Nel JTuneinas, | " OnCY/IPTALMM MO
B ’ KP Nel
3.2 ubdepenuuponanue BEKTOpHas P em_e;;(})(;epKiV ’
HESIBHO M TIapaMeTpUYECKU anreOpa u KP Nel K-1
3aJJaHHBIX (hyHKIUH. 0,2 0,2 5 AHAIUTHYECKAS p emz:;l::“ B Ne %HK-l’
Jlorapudmuueckoe TEOMETPHSL. HOCTDOGHIE
muddepeHnpoBaHe Jubdepennmans a(I;)HKOB
HOE HCYHCIICHUE P .
DOII» i)
3.3 HWccnenoBanne - KOHCYJbTALH 110
gz;;gngunzan12§ombm 0,5 0,5/0,5U4| 8,8 |~ BHHOJJ]V}.CIEHHe KPp peurennto KP Nel, OHI;IIIIE-]I
CUHCICHIS - - npoBepka KP Nel
Uroro no paspeny 1 1/0,51 | 17,8

4. WHTerpajbHOE HCYUCIICHHE

(yHKIMU OHOU NepeMEHHOI




- BeINoJiHeHue KP

4.1 [TepBooOpaznas
F— P p Ne2 - KOHCYJIbTAIUU 1O
Y ) . «Heomnpenenenns! | pemennio KP Ne2,
Heomnpenenennsii 9
i, u - IpOBEpKa OIIK-1,
HUHTErpaJl U €ro OCHOBHBIC 0,2 0,2 4,3 .
M OTpeJIeJICHHbIN peueHus KP Ne2 ATIK-1
CBOMCTBA. Tabauma
unterpan, ®HII, | (wacts — Hemocp.
HCOTIPEICIICHHBIX nuddepeHnnanbH UHTETP.)
HUHTErpajioB P p-
ble yPaBHEHUS»
- Bemosinenue KP
Ne2 - KOHCYJIbTAIUU 1O
«Heomnpenenenns! | pemennio KP Ne2,
4.2 OcCHOBHBIE METOIBI ", u - IpOBEpKaA OIIK-1,
0,3 0,3 4,7 N
HWHTETPUPOBAHHS ompeeNeHHBIN pemenns KP No2 ATIK-1
nnTerpain, ©HII, (4acTh - METOIBI
i depeHIanbt | HHTETPUPOBAHUS)
bIe yPaBHEHUS»
4.3 OnpeneneHHblit - einonHeHue KP | - koHcynpTanuu no
UHTErpall. 3anauuy, Ne2 pemenuto KP Ne2,
NPUBOMSIINE K IIOHATHIO «HeonpeneneHHs! - IpoBEpKa
OTIPEIEIEHHOTO UHTETpaa. 05 05 9 i, u peuenus KP Ne2 OIIK-1,
dopmyna ' ' ompeeNeHHBIN (gacTs - AIIK-1
Hrrorona-JleiOnunmna. uaTerpai, ©HIL, BBIYMCIICHUE
CaoiicTBa. Mertonb! muddepeHyanbt | ONpesieIeHHOTO
MHTETPUPOBAHHS bl YpaBHEHIS» WHTETpaa)
- BenosiHeHue KP
Ne2 - KOHCYJIbTAITUH TI0
«Heonpenenennst | pemenuto KP Ne2,
4.4 IIpunoxenus W, u - IpoBepKa OIIK-1,
P 05 0,5/0,51| 10,7 y POBED
OIIPENICIICHHOT O UHTEerpaja OIIPEIECIICHHBII pemenus KP Ne2 ATIK-1
naTerpar, ©®HII, | (vacTs mpunoxeHus
i depeHansH OIIP.UHT)
bl YpaBHEHHSD»
- BoinosiHeHue KP
N2,
- - KOHCYJIbTallMH IO
camocrositensHoe | pemenuto KP Ne2,
4.5 HecobcrBennsie H3y4eHUe - mpoBepka KP Ne2
OIlIK-1,
WHTETpaJIbL. Tpuznaku 0,5 0,5/0,5U| 9 JUTEPATYPBI: (4acTh HECOOCTBR. JIIK-1
CXOJUMOCTH KOHCIIEKT HHTETpaJIbl)
«IIpuzHaku -IIpOBEpKa
CXOJUMOCTH KOHCIIeKTa
HECOOCTBEHHBIX
HHTETPAIOBY»
HWroro no pazaeny 2 2111 | 37,7
5. Juddepenmansaoe
UCUHUCIICHHE GbyHKIMi
HECKOJIbKHX TIEPEMEHHBIX
CaMOCTOSITETIbEHOE
HU3YUYCHUC
51 Omnpenenenue Y
. JIUTEPATYypPHI:
OCHOBHBIX TIIOHSTHH.
HalHCaHue
IIpenen m HempepbIBHOCTH - IpOBEpKaA OIIK-1,
o 0,5 0,5 8,7 KOHCIIEKTa
O®HII. OcHoBHBIE CBOHCTBA . KOHCIIEKTa ATIK-1
(GyHKIMH, HETIPEepHIBHBIX B «Ceoiictea
YH » HETIpep byrKwii,
3aMKHYTO# 00JacTu
HEIPEPBIBHBIX B
3aMKHYTOM
obnmacti»
5.2 YactHble POU3BOIHEIE - BeimosHenue KP
u MIPOU3BOIHAS 1o Ne2 -

HaIpaBJICHHUIO. «HeonpeneneHHsl | KOHCYIBTHPOBAHHE
KacarenpHas IJI0OCKOCTh U ", u o pemienno KP OIIK-1,
0,5 0,5/0,51| 9 N
HOpMaJh K IIOBEPXHOCTH. onpeeNeHHBIN Ne2, ATIK-1

I'eomerpuueckuii  cMbICI nnTterpain, ®HII, - IpOBEpPKaA
muddepennnana. [Mpuznak muddepenuunaney | perrenust KP Ne2

T depeHInpyeMocTu

BbIC YpPaBHCHUS»




5.3 IIpousBoaHas CIIOKHOU - BoinonHeHue KP
GyHKIMY. YacThble Ne2 -
IIPOM3BO/IHbIE u «HeomnpeneneHHs! | KOHCYIBTHPOBAaHHE
JuddepeHnnansl  BHICIINX 05 05 9 i, u o pemienno KP OIIK-1,
MOPSIIKOB. ' ' OTpeIeICHHBIH Ne2, ATIK-1
JuddepennupoBanue nnTterpain, ®HII, - IpOBEPKaA
HESIBHO 3aJIJaHHBIX nuddepennuansy | perrenust KP Ne2
(hyHKUN] ble yPaBHEHUS»
- Boinosinenue KP
Ne2 -
54 MorsiTre o6 «HeOHRC,I[eJ'ICHHH KOHCYJIbTUPOBaHUE
IKCTpEMyMax byHKIMIT 0,5 0,5/0,51| 9 H, 1 no pemenmuio KP OIIK-1,
' e OTpeIeIICHHBIH Ne2, ATIK-1
MHOTHX IT€pEMEHHbIX
nnTerpain, ®HII, - IpOBEPKaA
nuddepenuuansy | perrenust KP Ne2
bIe yPaBHEHUS»
Wroro no pazaery 2 2/11 | 35,7
6. OOBIKHOBEHHBIE
JuddepeHaibable YypaBHEHUS
6.1 OOBIKHOBEHHEBIE - BenosiHeHue KP
muddepeHInaIbHbIC Ne2 -
YpaBHEHHUS MEPBOTO «HeomnpeneneHHb! | KOHCYIBTHUPOBAHHE
MOPSIIKA. Meronast 05 27 W, 1 o pemennto KP OIIK-1,
pelieHus ' onpezeneHHbIN Ne2, ATIK-1
T PepeHIIHATBHBIX unterpan, ®HII, - IPOBEpKa
yYpaBHEHMI MIEPBOTO mupdepennuansy | pemenus KP Ne2
Hopsizika bI€ ypaBHEHUS»
- COCTaBJICHUE
KoHcrekTa «Y -
BBICIIHX KOHCYJIETHPOBaHUE
6.2 1Y BBICIINX TIOPSIKOB, 05 28 TIOPSIIKOB, o pemennto KP OIIK-1,
CBOJAILIUECS K [IEPBOMY ' CBOJALIUECS K Ne2, ATIK-1
MIEPBOMY», - IpOBEpKa
- BeinosineHue KP KOHCIIEKTa
Ne2
6.3 JIuneiinbie
muddepeHInaIbHbIC
YpaBHECHUS n-ro
o—psAl-Ka. JIunelinoe
OZHOPOJHOE  YpaBHCHHUE. - BeinosineHue KP
dyHmameHTampHas Ne2 -
cucTeMa PpEeLIeHHH. «HeomnpeneneHHb! | KOHCYIBTHPOBAHHE
Omnpenenurens Bporckoro. 05 28 i, u o pemennto KP OIIK-1,
Heonnoponnoe nuneitHoe ' onpezeneHHbIN Ne2, ATIK-1
ypaBHenue (JIHAY), Bun nHTerpan, OHII, - IpOBEpKa
obmero peureHus. Metox muddepennpansl | pemenus KP No2
Bapualid  IPOM3BOJBHBIX ble ypaBHEHUS»
MOCTOSIHHBIX.
JluneliHoe ypaBHeHuE ¢
MOCTOSIHHBIMH
koo urmentamu
- cOCTaBJICHHE
6.4 Meroasl  pemieHUs Komcerexra .
cHcTeM «Metozpl KOHCYJIbTHPOBaHUE OIK-1,
0,5 28 | pewmenus cuctem | 1o pemenuto KP
zln(l)ct)epeHquaHBme Y. Ne2. AIK-1
ypaHenuii 1-ro nopsa - oinoniHenue KP | - mposepka KP Ne2
Ne2
Uroro no pazaeny 2 111
Uroro 3a cemectp 8 10/411 |253,8 3a4€T,9K3aMEH

7. DJeMEHTHI
BEPOATHOCTEN
MaTeMaTHUYCCKOM CTATHCTHKHU

TEOpUU

nu




- BeinotHenne KP
Ne3 «Teopus

- BpinosHenne KP
Ne3 «Teopus

7.1 OneMeHTHI . . OIlK-1
COMOHHATODUKI 0,5 0,5/0,51| 12 BEPOSTHOCTEH. BEPOSTHOCTEH. JIK 1’
p MaremaTtuyeckas | Marematudeckas

CTaTHUCTHKA CTaTHUCTHKA»
7.2 Anrebpa  coOBITHIA.
Knaccuueckoe, - BeimoytHeHue KP

KOHCYJIETHPOBaHUE
TEOMETPHIECKOE u Ne3 «Teopus 10 demenmo KP OIK-1
CTATUCTUYECKOE 0,5 0,5/0,51| 12 BEPOSTHOCTEH. p N3 JIK 1’
MPEeIeTICHUs] BEPOSITHOCTH. TeMaTudecKas .

omnpejeine €pOSITHOC MaremaTudecka HOBéKa
AkcuomMaTuka TEOpUH CTaTUCTHKA ewte II{) e IgP N3
BEPOATHOCTEN P B
7.3 TeopeMbl CIIOKEHHS H
YMHOKEHHUSI. VYcnoBHas - BermoniHeHne KP KOHCYIIBTHDOBAHNC
BEPOATHOCTb. Dopmyna Ne3 «Teopust o yeIJ.IeHII)/I}O KP OIK-1
MOJTHOM  BEPOSITHOCTH U 1 /11 15 BEPOSITHOCTEH. P N3 JITIK 1’
¢opmyna baiieca. Cxema MaremaTtuyeckas - O'Be’ <a
Beprnymmm, npubmmkenus CTaTUCTHUKA» emeli)m[ IgP No3
Jlanutaca u Ilyaccona P ”
7.4 JuckpeTHble u
HETpephIBHBIE  ClTy4daiHbIe sbionHeHme KP -

BeJIMYMHBL. Psan u QyHKums Ne3 «Teopus KOHCYJIbTHPOBaHHUE
pacnpeneneHus 51 - N o peuieruto KP OIlIK-1,
1 1/11 15 BEPOSTHOCTEH.

TJIOTHOCTb. Ne3, AIIK-1
MaremaTtuyeckas
MaremaTtnueckoe CTATHCTHKAY - IpOBEpKa
, LICHUS o
OXXKMJaHWEe M JUCHEepCHUs erre KP No3
HayaJIbHbIE U IICHTPAJIbHbIE
7.5 U3zBecTHbIE -
- BeinosiHeHue KP
pacrpeneneHuss U UX Ne3 «Teopits KOHCYJIETHPOBaHUE
YKCIIOBBIE - . o pemenuto KP OIIK-1,
0,5 0,5/0,51( 12 BEPOSITHOCTEH.
XapaKTEePUCTUKHU. MaTeMariaeckas Ne3, ATIK-1
HopmansHoe - IpOBEpKa
CTaTUCTHKA»
pacrpezneseHue pemenus KP Ne3
7.6 MHuoromepHsie - BumonseHne KP )
ciryyaiiHble BEJIMYHHBL.
v Ne3 «Teopus KOHCYJTBTHPOBaHHE
DyHKIMM pacHpesesieHus, . OIIK-1,
cROHCTBA Yhc/10BLIe 1 1/0,51 | 15 BEPOATHOCTEH. o pemenuto KP JIIK-1
KADAKTE ;/ICTHKH MaremMaruueckas Ne3,
p p ’ CTaTUCTHUKA» - npoBepka KP Ne3
ONeMEHTHI TEOPHUH
7.7 OCHOBHBIE TIOHATHS, - BeinotHenue KP -
reHepalibHas Ne3 «Teopus KOHCYJIbTUPOBAHHE
P P Yy p
COBOKYIHOCTb M BBIOOpKA. BEPOSATHOCTEN. o pewenuto KP OIK-1
CTaTUCTHYECKAE  OLIEHKHU 0,5 0,5 11,1 | Maremaruueckas Ne3, JIIK 1’
MapaMeTpoB CTaTUCTHUKAY, - npoBepka KP Ne3,
pacrnipenienenus. TouedHble -KOHCIIEKT IO - IpOBEpKa
Y MHTEPBaJIbHBIC OLICHKU pasneny KOHCIIEKTa
7.8 JloBepuTenbHbIC - Bemosenie KP .
I/I.HTe — p i Ne3 «Teopust KOHCYJIbTHPOBaHHE
P BEPOSTHOCTEH. o pewenuto KP
MapaMeTpoB HOPMAIBHOTO OIIK-1,
acnpenenenus. [lonstue o 1 1 15| Maremarieckas Ne3, AIK-1
i HTCDHSX ’ DOBEDKH CTaTUCTHKAY, - npoBepka KP Ne3,
puTep poBep -KOHCIIEKT IO - IpOBEpKa
CTaTUCTHYECKUX THIIOTE3 paseny KOHCIIORTA
7.9 Kpuruueckas o0yiacTb, - BeinosiHeHne KP -
YpOBEHb 3HaYMMOCTH, Ne3 «Teopust KOHCYJIbTHPOBaHUE
MOILHOCTh KpUTEPHS. BEPOSTHOCTEH. o pewenuto KP OIK-1
Kpurepuii CorJIacHs 2 119 | Maremarudeckas Ne3, JIK 1’
[Mupcona mnst TUMOTE3BI O CTaTUCTHKAY, - mpoBepka KP Ne3,
HOPMaJIbBHOM -KOHCIIEKT IO -IpoBepKa
pacripeeneHun pazzaeny KOHCIIEKTa
Uroro no pazaeny 6 8/411 |226,1
Uroro 3a cemectp 6 8/411 [226,1 SK3aMeH




HTtoro no aucumiuinHe

14

18/81

479,9

3a4€T, OK3aMCH

OIIK-1,AT1K-
1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHKUE B Y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1n. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeeHUN Y4EOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIETU
o0pa3oBaHMs, Ha peajin3allii0 KOTOPHIX JOJKHA ObITh HallpaBiieHa M30upaeMas TEeXHOJOTHS,
Co-JiepKaHue, KOTOpOe MPEACTOUT MepeaaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OYJeT UCII0JIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BATEIBLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi AeSITeNbHOCTh CTYIEHTAa HOCUT B TAaKHX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PEIIEHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HANIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpPEJEeHHEe NPUHLUIOB U METOAMK PpeIIeHUs
MOCTaBJIEH-HBIX 3aJa4, IJIAHUPOBAaHUE XoJa padOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANN3alUI0 IUlaHa pabOThI, MPE3CHTALUI0 Pe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMA Ha YPOBEHb
BJIAJICHUS.

OcHOBHbIE TUIIBI IPUMEHSEMBIX HAMH B 00pa30BaTEIbHOMN JIEATEIbHOCTH TPOEKTOB:

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMAaTHUYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHas
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WupopMalMOHHBI MPOEKT — y4eOHO-TIO3HABATENIbHAS JEATEIBHOCTh C  SIPKO
BBIPAXCHHON 3BPUCTUUECKON HAMPABICHHOCTHIO (ITOUCK, 0OTOOP U cUCTeMaTu3anus HGopMaun
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIUel, ee aHAIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIINS IO TPAKTUYECKOMY MTPUIIOKEHUIO).



4. WMHpopManmOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TeXHOJMOTHH. OpraHuzamus
00pa30BaTeNLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeLUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U

TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpMammer (MHPOPMAIMOHHYIO Cpely YHUBEPCHTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOYJIs1)
a) OcHoBHas TUTEpaTYypa:

1. Mumayes B. C. Beicmas marematuka: y4e6nuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsicuiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AJICKTPOHHBIN. - URL.:
https://new.znanium.com/catalog/product/990716 . — Pexum jgoctyma: aias aBTOPH3.
MOJIb30BaTEIEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanwmos, JI.H. Xypoenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; moxn pea. JLH. XXypGenko, I''A. HukxonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Boicuiee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texker: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799 . — Pexum jgocrtyma: aias aBTOPH3.
MOJIb30BaTEIEH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Teopust BepOsSTHOCTEW M MaTeMaTH4eCKasi CTaTUCTUKA: YueOHoe mocodue / buprokosa
JLT., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boiciiee o6pazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anexkTponHsIil. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum jgoctyma: i aBTOPHU3.
MIOJIb30BATENCH.

2. Marematuka B mpuMepax W 3aga4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanume: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anekTponHbii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum noctyma:
JUISl aBTOPU3. MOJIb30BATEIIEH.

3. lumage B. C. 3amaunuk no Beicmield Matemaruke: yue0. nocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: UH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: AJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 . .— Pexum noctyna: [uis aBTOPH3.
I0JIb30BATENECH.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHus:

1. AGpamoBa, .M. DieMeHTBHl BEKTOPHOW anreOphl W aHAIMTHYECKOW T€OMETPHU:
Metoanueckue yka3anus st CTyieHToB | kypca Beex crenpansHocTeir. — MI'TY, 2008. — 16 c.

2. Axkmanoga, 3.C. Heonpenenennsiit uaterpan: Terpaas-koncrekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1.A. KpuBsie u nmoBepxHoctu 2 nopsiaka. [lomsipaast cucrema KoopAauHarT.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (yHKIUN KOMIIIEKCHOTO IEPEMEHHOTO: MeToandecKue
yKa3aHUs W BapUaHThl MHIWBUAYAJIBHBIX 3aJaHUH JJIS CTYJCHTOB BCEX CHEIHMATbHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.LA. OnpeneneHHbI UHTETPpAl: METOJUYECKUE YKA3aHUS JUIsl CTYIEHTOB —
Marnurtoropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

6. I'pauesa, JI.A. DrneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH aJireOpbl M aHATMTHYECKON
reoMerpun: YuebHoe nocobue. - Maruutoropck: 'OY BITIO «MI'TY um. I'.'1. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Meron. yka3. s J1abopaTOPHBIX PabOT M0 MATEMAaTUIECKOM cTaTUCTHKE.- Marautoropck: [OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonunyeckuii ananu3: Meroandeckne yKa3aHus U BapUaHTHI 3aaHUN
JUTSL CAMOCTOSITENILHOM pabOThI M KOHTPOJIs 3HaHMiA cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHst 1 BeposATHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpomwsBognas wu muddepennman ¢yHkuuu. lIpakTUKyM.-
Marnutoropck: I'OY BIIO «MI'TY um. I''M. Hocosay, 2010. —38 c.

11. Masiuenko E.I1. UccnenoBanue ynkmuii u mocrpoeHue rpapukos. [Ipaktukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomOunaropuka. CoObiTHe U BeposTHOCTb. Yactp |
Kombunaropuka. Anredpa coObiTuii: MeTon. ykazaHus 1o AUCUHUIUIMHE «MaTemaThka» ais
ctyneHToB | kypca Bcex crienuanbHocTedt. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK IeiCTBUS TUIEH3UN
MS Windows 7

Professional(s ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

7Zip cB0OOHO pacrpocTtpansemoe [10 OCCCPOUHO
STATISTICAB.6  [K-139-08 ot 22.12.2008 06eccpoyHO

MS Office Project

Prof 2007 (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)




Bpayszep Mozilla
Firefox
Bpaysep Yandex [cBo6GoaHo pactpocrpansiemoe 11O 6eCcCpOUHO

cB0OOOTHO pacmpocTpansemoe [10 0eccpovHO

IIpodeccuonanbubie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DnekTpoHHas 0a3a mepuoanveckux uzganuii East View
Information Services, OO0 «MBUC»
[TouckoBass cuctema Axagemus Google (Google
Scholar)
HNudopmannonnas cucrema - EnuHoe OKHO AOCTyna K
HH(GOPMAIMOHHBIM Pecypcam
Hamnonanshas HH(pOpMaAITMOHHO-aHATUTHYECKAS
cucreMa — Poccniickuii HHIEKC HaAy9HOI'O [IUTUPOBAHMS
(PUHIT)

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

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

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

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

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

Y4eOHble ayauTOpUU JJs TPOBEACHUSA 3aHATUH JeKkuuoHHoro Tuma Jlocka,
MyJIbTUMEAUMHBIE CPENICTBA XPAHEHUS], IIEpEAauu U MPEACTaBIIEHUs UHPOpMaLIUU

Y4eOHble ayauTOpUM [UIsl TPOBEACHUS MPAKTUYECKUX 3aHSATUN, TPYNIOBBIX U
WHJVBHIYAJIbHBIX KOHCYJIbTAlMM, TEKYLIETO KOHTPOJISI M IIPOMEKYTOUHOM arrectanuu Jlocka,
MYJIbTUMEIMIHBIA IIPOCKTOP, SKPaH

Komriuiekec meTomuvecknx pa3paboToOK (pa3gaTOYHOrO Marepualia U METOTUYCCKHX
YKaSaHHﬁ) I/I\I/IJ'II/I KOMIIJIEKC TECTOBBIX SaI[aHI/Iﬁ JJId TOATOTOBKU U TPOBCACHUA IMTPOMEIKYTOUHBIX
U pyOeKHBIX KOHTPOJICH

[Tomemienust Ui caMmocToATeabHONU paboThl ydauuxcs [lepcoHanbHble KOMIBIOTEPHI €
nake-tom  MSOffice, BeixogoM B HWHTepHeT © ¢ [JOCTYIOM B  3JEKTPOHHYIO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[lomemenne st XpaHeHUsT U NPOPUIAKTHUECKOTO OOCIYKHBAaHUS  y4eOHOro
obopynoBanust Ilkadsr g xpaHeHHs Yy4eOHO-METOAMYECKONW TOKYMEHTalUuH, Yy4eOHOro
000pyI0BaHus U Y4€OHO-HATJISAIHBIX TOCOOUH


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

Ipuioxenne 1

6 YueOHO-MeTOqHYEeCKOE 0OOecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4Yarommxcst

Mo gucumnamHe «MaTemaTuKa» npeaycMOTpeHa BHeayaUTOpHaa camocTonTebHasA paboTa
obyyatowmxca, NPOBOAMMAA B BULAE CAMOCTOATE/IbHOIO U3yYeHMUA NnTepaTypbl U UHGOPMALNOHHBIX
pecypcoB, a TaKKe B BUAE PeLIeHMA TUMNOBbIX 33434 NPU BbINOJIHEHUM KOHTPO/IbHbIX PaboT.

MpumepHbie KOHMpPonbHbie pabomeoi (AKP):

AKP Nel «JluHeiiHan, BeKTOpHaA anrebpa n aHanutudeckas reomerpusa. AnddepeHumanbHoe
ncumucnenme ®OMN»

3apaHue 1.

Pewnte cuctemy Tpems cnocobamu: a) MaTpuuHbiM cnocobom; 6) no dopmynam Kpamepa; 8) metogom

[aycca
X—2y-3z7=3,
3X+y—-2z=09,
2X—3y +5z2 =-4.
3apaHue 2.

1) HaiiguTe yron mexay Bektopamu @ W b, ecam @ = (2;—1), 5:(— 2 2).

MocTpoiiTe AaHHble BEKTOPbI B cUCTEMe KoopamHaT OXy, a Tak»Ke BeKTopbl, 3obpaxatowme: 2a +b,
a-3b.

2) YKaxuTe cpeaM HUKEenpuBeLeHHbIX BEKTOPOB OPTOroHaNbHble, KOJ/MHEapHble, a TaKkKe

KOMMNNaHapHble: a = (—3;—1; 4), b= (2,-2;1), C= (2; %; —g), d= (7,11, 8). Bblumcaure

naowaab napannenorpaMma, NOCTPOEHHOro Ha BekTopax b u C.
3apaHue 3.

Hanwucatb ypasHeHue npamoni AB, ecan A(—l; 2; 3), B(—l; 2;—1). BbIYMCANTbL PacCTOAHME OT TOUKM

A 3TOI NPAMOI A0 NNIOCKOCTM, MPOXOAALLEN Yepes TOUKY B, nepneHanKynsapHoO BEKTOpY N(O;-3; 9).
3apaHue 4.
MpuBeANTE K KAHOHUYECKOMY BUAY M NOCTPONTE Kpuylo X° —4X +2y> —4y =0

3apaHue 5.

Bbluncnnte npepensl:

. 1+4x-x* . 3x-arcsin 2x . \J2x—1-+/5
a) lim————;6) im——————;8) liM :
x—>® X + 3X° + 2X x>0 COS X — COS” X x—>3 x—23

3apaHue 6.



d d%y s ; {x =ctg2t,

Hanante — un —- ana dyHKumii:a) y=e .
dx  dx? y = In(sin 2t).
3apaHue 7.
. . 2x -7 .
CocTaBbTe ypaBHeHUWe KacaTe/IbHOW K KPpUBOIA: y=— 2 BTOuKe Xx,=-1. HapucyiTe
X —_

KacaTe/IbHYIO U KPUBYIO.

AKP Ne2 «HeonpepaeneHHbI u onpepaeneHHbi uuterpan, ®HM, gudppepeHumanbHble ypaBHEHUAN

3adaHue 1. Bbluncante HeonpeaesieHHble MHTerpasbl

1) [+tg?3xx;  2) j%dx; 3) [arcsin 5xdx;  4) j'nixdx-
X+ X

3adaHue 2. Bbluncante onpesesieHHble MHTerpasbl

1)

1 2 4.5 _
(L-sin2x)*dx;  2) IX dx ; 3) Ix—ldx
(]

ezx 13\/2)(_1

Ot— |y

3adaHue 3. Haligute nnowaab GuUrypbl, orpaHUYeHHON TNHUAMM:
Xy=6, x+y—-7=0.

3adaHue 4. BbluMcANTb HECOBCTBEHHbIN MHTErpan Nnan yCtaHoBUTb €ro pacxogmmMocCTb:

1) TXSG_X4 dX; 2) j: ox

0 23\/(4—X)2 .

3adaHue 5. Halith 1 noctpoutb o06nacTb onpegeneHus  GyHKUUM

z=In(4—-x*—y?)—arcsin(2-y).

3adaHue 6. Haligute 4YacTHble TPOM3BOAHbIE NEPBOro nopagKka  QyHKUMK:

z=3xy® —sin(x® +y) + X+

X=y

3adaHue 7. Haliaute rpaveHT ckanspHoro nona U = X2 + y2 —2% unero mogaynb B Touke M (3,—12)

3adaHue 8. HaliTu HammeHblwee U Haubonbllee 3HayeHWe GyHKLUK

Z=X—xy+2y*+2y+1



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

3adarue 9. Pewntb anddepeHumnanbHble ypaBHEHUA NepBOM CTENEHU
A) xy' =4y —x*\y =0.

. T
B) y’sinx =y Iny, y(z):e

B) X(y? —=1)dx + y(x* —1)dy = 0.

3adaHue 10. PelunTb NUHENHble HEOAHOPOAHbIE AnddepeHLManbHOE ypaBHEHME C NOCTOAHHbBIMM
KoadPpuumeHTamm

a)y" 3y +2y=(4x+9)e’, 6 »"+4) +8y = (x+2) 053X

3adaHue 11. PelwunTb O4HOPOAHYIO cucTemy anddepeHLmanbHbIX ypPaBHEHNIA:

x'=6x—y,
V' =x+4y.

AKP No3 «Teopus BepoATHocTeil. MaTtemaTuuecKasa CTaTUCTUKA»

1. B ypHe 12 wapos. Cpeau 3Tux Wwapos 3 6enbix U 9 yepHbIX. KakoBa BepOATHOCTb TOTO, YTO Haydauy
BbIHYTbIN LIap OKaxkeTcA 6enbim?

2. B paguoctyamu Tpyu MUKpodoHa. 15 KaXK4oro U3 nepsbixX ABYX MUKPOGOHOB BEPOATHOCTb TOTO, YTO
OH BKJIIOYEH B AaHHbIN MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HallTu BepOATHOCTb TOFO, YTO B
OAHHbIA MOMEHT BKJIOYEHbI 2 MUKPOJOHa.

3. B npogake umetotca 6enblie U KOpUYHEBbIE fAliLla B COOTHOLWEHUM 2:3, Npuyem npounssoacTso 60%
6enbix U 71% KOPUYHEBLIX AWL, A4AaTUPYETCs AHEM, NPesLecTBYOWMM AHIO NPOAAXKM, a OCTaslbHble
ANUa gatupytoTca 6onee paHHMMUM yucnamu. MoKynaTenb 3aKasblBaeT fAWUa, AATUPYEMbIE AHEM,
npeawecTByOWUM AHIO NPOLAXKWU, HE3AaBUCMMO OT MX uBeTa. KakoBa BEpPOATHOCTb TOro, YTO emy
NpPoAaayT peleTKy 6enbix amu?

4. TenedoHHan ceTb yupexgeHua obcaykmsaeT 200 aboHeHTOB. BepoATHOCTb TOro, YTO B TeyeHue
MWHYTbl BHYTPU 3TOM CETU KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. KakoBa BEpPOATHOCTb TOFO, Y4TO B

TeyeHMe MUHYTbl byaeT 5 3BOHKOB? KakoBa BepOATHOCTb TOrO, YTO B TEYEHME MUHYTbl byaeT He
6onee 5 3BOHKOB? HalTh HanBepoATHENLLEE YNCIO 3BOHKOB B TEYEHNE MUHYTbI.

5. Baman psan pacmupeseneHus cinydaiiHoi BenuuuHbl X. HaiiTu maremaTudeckoe OXHIaHUE,
JUCTIEPCHUIO U CPEHEE KBAaIpaTHIEeCKoe OTKJIOHEeHHE. [TocTponTh hyHKIHIO pacpeeeHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. [l HempepsIBHOM CITydaiiHON BEJTHYMHBI 3a1aHa GyHKIHS pacipeacnenus F (X) TpeOyercs

HaWTH TJIOTHOCTH pacmpeeecHus f(X), MaTeMaTHYECKOE OXHUIAAHUE, TUCIIEPCUIO, CPETHEE

KBaJ[PaTHYECKOE OTKIOHEHUE. BBIUUCIUTH BEPOSTHOCTH TOTO, YTO OTKJIOHEHHE CITy4alHOM
BEJIMYUHBI OT €€ MaTeMaTHYEeCKOI'0 OXXHnaaHus 6YZ[€T HEC 60.]166 CpCAHCTO KBAAPATUYCCKOI'O
oTkioHeHus. [loctpouTts rpaduk GyHKITUH.



F(x) = %(1— cos 2x)

7. 3aKoH pacupeleNeHUs CUCTEMbI IUCKPETHBIX CIy4YailHbIX BEJIMYUH (X ,Y) 3agaH Tabauie.

Haiitu xosduiment xoppemsiuuu I, U BEPOSTHOCTH NOINA/IAHUS CIY4aiiHOH BEIMYMHBI
(X,Y) B obmacte D.

X

v 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}




MpunokeHue 2

7 OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA HpOMe)I(yTO‘IHOﬁ aTrrecranum

a) NnaHupyemble pe3ynbTaTbl 06yueHUA U OLLeHOUYHbIE CPeACTBa A1 NPOoBeAEeHUA MPOMEXKYTOUHOM

aTrecrauum:
CTPYKTYpHbIN
MNnaHnpyemoble
anemeHT OueHo4Hble cpeacTsa
pe3ynbTaTbl 06y4YeHuUA
KOMMEeTeHU MM
OMNK-1- cnocobHocTb K NpruobpeTeHuto ¢ 60/1bLLOI CTEeNeHbI0 CAMOCTOATE/IbHOCTU HOBbIX 3HaHMIA C

MCNoJIb30BaHUEM COBPeMEeHHbIX 06pa3oBaTe/ibHbIX U MHGOPMALMOHHDBIX TEXHONOTUIA

3HaTb - OCHOBHble NOHATMA | 1. POPMYNNPOBKM OCHOBHbIX TEOPEM (CBOMCTB, MPMU3HAKOB
n meToabl N3yYaeMbIX MOHATUIN, HeOBXoANMbIE U AOCTAaTOYHbIE YCN0BUSA) B
MaTeEMaTUYECKOTO N3y4yaemblx pasgenax Kypca.
aHanm3a
2. MeToAabl pacKkpbITMA HeonpeaeneHHOCTeN, BbIACHEHMA
HenpepbIBHOCTU GYHKLMN O4HOM NEPEMEHHON.
3. AnropuTm NpUBAMMNKEHHOIO BbIMUCAEHUA QYHKLMM C
nomoubio anddepeHumana; HanMCcaHUA ypaBHeHUA
KacaTenbHOW npAmMon (Na1ockocTu).
4. ANropuTM NOJIHOFO UCCNeAoBaHUA GYHKLUMU.
5. MeToapl BbIACHEHWUA KNACCOB MHTErPUpPYyeMbix GyHKLUNI, a
TaKXe MeToAbl UHTErPUPOBAHMA OCHOBHbIX K1accoB GyHKUMIA.
6. CNnocobbl BbIACHEHUA CXOAMMOCTU HECOBCTBEHHbIX
WHTerpanos
YmeTb - KOPPEKTHO lMpumepHsbie 3a0aHuUA u 3a0a4u
BbIparkaTb U
3apaHue 1. CoctaBbTe a/ifOPUTM peLleHuns ..... 33Jaun.
apryMeHTUpPOBaHHO

060CHOBbLIBATL
NONOMKEHUA
npegmeTHol obnactu
3HaHUA U MEeTo40B
MaTemaTU4ecKoro
aHa/M3a 4/ nocTa-
HOBKM U peLueHus
KOHKPETHbIX Npu-
KnagHbix 3a4au

3apava 2. Boiumcaute npegen no npasuay Jonutana  lim
X—2
arcsin(2x - 4)
x> —4

3apaHue 3. Coopmynmpyite HeobxoaMMoe YCNOBUE SKCTPEMYMA

OYHKUMKM  OZHOW NepeMeHHON.

3apaya 4. KakoB reomeTprYecKmnii CMbICa onpeaeneHHOro MHTerpana
OT JaHHOMN PYHKUMM B JAHHOM MHTEpPBasie B ,eKapTOBOW cUCTEME
KoopAMHaT?

3apaHue 5. MogymaiiTe, C NOMOLLbBIO CPEACTB KaKoro pasgena
MaTeEMaTMKN MOXHO PeLInTb CleayoLLyto 3a4auy.

«[lnsa y6opKM cHera Ha yMuax ropoda MCcrosib3yoTcs
CHeroybopoyHble MawmnHbl. OHX PaboTatoT B TeYEHUE CBET/IOMO
BPEMEHMW CYTOK C 6 4,0 18 YacoB C NOCTOAHHOW CKOPOCTbIO YOOPKM




CTPYKTYypHbIN
anemeHT
KoMneTeHuun

MnaHnpyemoble
pe3ynbTaTbl 06y4YeHunA

OueHoYHble cpeacTsa

3
cHera 400 (m”/4). U3meHeHne o6bema CHera, BbINaAatowero Ha yaunupl
roposa B ropoe B TeYeHMe CYyTOK, MOXKHO ONUcaTb ypaBHEHMEM
ds

—=120r -5, S(t)
di roe — obbem cHera (B M3), BbINaBLUEro 3a

I A —_
Bpems t (B yacax), 0<r<24. B moment BpemeHn [ = 0 Ha yamuax
3
ropoga nexut 1000 m™ cHera. YCTaHOBUTE COOTBETCTBUE MEXKAY

S(2)

BpemeHem t n obbemom cHera, Nexalwero Ha yanuax ropoga . »

CocTaBbTe MaTeMaTUYECKy0 Moaesb aToM 334a4u 1 pewnTe eé.

Bnagetb

- HaBblKaMM UCNONb-
30BaHUA IOTUYECKM
BEPHO, apryMeHTUpo-
BAHO M ACHO CTPOUTb
YCTHYO Y MUCbMEH-
HYIO peYb Ha PYCCKOM
A3blKe, FTOTOBUTL U pe-
OAKTUPOBATb
TEeXHUYECKME TEKCTbI C
MaTeMaTUYeCcKoM
CUMBOJIMKOMN Uan
dopmynamu, nybany-
HO NpeAacTaBAATb COb-
CTBEHHbIE U U3BECT-
Hble Hay4Hble pe3y/b-
TaTbl, BECTU AUCKYC-
cuu;

- HaBblKaMK U
MeToAnKamM
0606LeHUA
pesynbTaToB
pelweHus

lMpumepHbie NnpaKkmuyecKue 3a0aHuUA

3apaHue 1. CuctemaTmnsmpyinte n 0606WwmUTe BCE KNOUYEBDLIE MOHATUA U
npvembl peleHns TMNoBbIX 3a4a4 No Teme «ponssogHan» u
«MpuMeHeHWe NPOU3BOAHOM NPU UCCNEL0BAHUMU QYHKLMNY.
Pe3synbTaT opopmuTe B BUAE Tabamubl.

3apaua 2. [1nA pelleHuns 3a4a4n caenante cxemaTUUeckuin YepTex 1
nonyuute GpyHKUMOHANbHYIO 3aBUCUMOCTb MO YKa3aHMIo K 3adade.
HaianTe o6nacTb onpeaeneHns sToi GyHKLMM NO CMbICAY 3a4a4K.
BbluncAnTe 3HaYEHNA 3TON QYHKLMM MPU TPEX PA3INYHbIX 3HAYEHMAX
aprymeHTa. Uccnepyite dpyHKUMIO Ha Hanbobluee U HaMMeHbluee
3HavyeHun. OTBeTbTE Ha BONPOC 3a4a4u.

«CeyeHune ToHHeNA nmeeT GopMy NPAMOYrobHMKA, 3aBEPLLUEHHOTO
nonykpyrom. Mepumetp ceyeHna 18 m. MNpu Kakom paguyce Nonaykpyra
naowaap ceyeHusa byaet Hambonben?»

0603HaubTe paaunyc nonykpyra yepes I 1 BbipasuTe naowaab S
cevenns Kak dyrkuymo ot i S =S(r).

3apaHue 3. Ha Kakoit BbiCOTE r Hag, LLeHTPOM KPYr/ioro cTona paguyca
a cnepyeTt NOMeCTUTb J1aMny, YTOObl OCBELLEHHOCTb Kpas cTona bbina
Hanbonblen? (CamocToATeNbHO NPOaHaIM3MPOBaTh - 3HaHUA,
MeTO/bl KaKoro pasaenia MaTeMaTUKK NoTpebyroTes ANA peleHns
OaHHOM 3a4auum).

AMNK-1 - ymeHue Ucnonb3oBaTb OCHOBHbIE 3aKOHbl €CTeCTBEHHOHAY4YHbIX AUCLUNINH B

npo¢eccuouanbnoﬁ AEeATEeNIbHOCTU, NPUMEHATb MEeTOAbl MaTeEMATUYECKOro aHasimda u

moagennmposaHua, TeopeTtnyeCKoro n aKxcnepmmMmeHTasZibHOro nccaegosaHuma

3HaTb

- OCHOBHbIE NOHATUA
MU MeTo/bl IMHENHON,
BEKTOPHO anrebpbl 1
aHaNINTUYECKoM
reomeTpuu;

- OCHOBHbl€ MOHATUA

TeopeTnyeckue BONPOCHI ANA 3a4eTa U SK3aMeHOB

1 Kypc 3umHAA ceccusa (3auer)

1. MaTpuupl n aencteuAa Hag Humu. CBOMCTBa LeNCTBUM Hapg,
MaTpULaMMU.

2. Onpegenutenu | u Il nopsaakos. Onpeagenntenn N nopagka u ux
CBOWCTBaA.

3. Cuctembl NUHEKNHbIX anrebpanyeckux ypasHeHuit (C/1AY) mn ux




CTPYKTYypHbIN
anemeHT
KoMneTeHuun

MnaHnpyemoble
pe3ynbTaTbl 06y4YeHunA

OueHoYHble cpeacTsa

N meToAbl
MaTeEMaTUYECKOTO
aHanu3a: Teopuun npe-
0eNoB 1 HenpepbIs-
HbIX QYHKLMI, ANd-
depeHuManbHOro un
WHTErpasabHOro uc-
yncneHns GyHKumi
OZHOM N HECKObKMX
nepemeHHbIX, TeEopUmn
06bIKHOBEHHbIX AN-
depeHUManbHbIX
YPaBHEHWUI U cucTem
anoddepeHumanbHbIx
YypaBHeHW;

- OCHOBHbI€E MOHATHA
N MeToAbl TEOPUM
BEPOATHOCTEN U
CTAaTUCTMYECKOTO
aHann3a pesynbTaToB
3KCNepumeHTa

LR NOUY A

11.

12.

13.
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15.
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18.
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30.
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32.

33.
34.

35.
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37.
38.

39.
40.

. OcHoBHaA

3anMcb B MaTpUYHOM BUAE.
ObpaTHaa maTpuLLa U ee BblYUCEHME.

PeweHna C/IAY maTpuU4HbIM METOL0M.
®opmynbl Kpamepa
CranspHoe npou3BeseHne A4BYX BEKTOPOB U €ro CBOMCTBA.
BeKTopHOE Npon3BeeHNe ABYX BEKTOPOB M ero CBOMCTBA.
CmellaHHOe Npon3BeaeHNE TPEX BEKTOPOB M €r0 CBOMCTBA.
naes  aHa/JUTUYECKOM TeoMeTpuM, MpPUMEHeHue
BEKTOPHbIX MPON3BEAEHUIA.

Mpsamasa Ha NAOCKOCTU. PasnnyHblie BUAbI YPAaBHEHUI NPAMON Ha
NJ0CKOCTM.

Yron mexay npsamMbIMM Ha NJOCKOCTU. PaccTosiHMe OT TOYKM A0
NpPAMOI Ha NIOCKOCTU.
3naMnC 1 ero cBOMCTBa.
l'mnepbona u eé cBoicTBa.
Mapabosa u eé ceoiicTsa.
MnockocTb B MNPOCTPAHCTBE.
NJIOCKOCTU B NPOCTPAHCTBE.
Yron mexay nnockocTamU. PaccTosHMe OT TOUKM 40 NNOCKOCTH.
MpAmasn B NpocTpaHcTBe. PasnnyHble BUAbI YPaBHEHW NPAMON B
NpPOCTPaHCTBE.

B3anmHoe pacnonoxeHune NJA0CKOCTU U NPAMOM B MPOCTPAHCTBeE.
MoBepxHOCTN BTOPOro NopsaaKa.

KpuBasa B npocTpaHcTBe.

®yHKLMA. Cnocobbl 3aaaHusa. Obnacte onpeaeneHms. OCHOBHble
anemeHTapHble PYHKUMM, UX CBOMCTBA, rPadUKu.

Mpegen yHKUUK B TouKe. Mpegen GyHKUNN B GECKOHEUHOCTH.
OAHOCTOPOHHKE Npesensl.

BeckoHe4yHO manble n 6ecKkoHeUYHo 6o/blune GYyHKLMK, CBA3b
mexay Humu. CBoricTBa 6ecKOHeYHO MasbIX GYHKLMIA.

Teopembl 0 Npegenax. PackpbiTe HeonpeaeneHHOCTEN.
3ameyvaTenibHble Npeaensl.

CpaBHeHWe HeCcKOHEYHO Manbix GYHKLMIA. DKBMBANEHTHbIE
H6eCKOHEeYHO Masible GYHKLMU U OCHOBHbIE TEOPEMbI O HUX.
MpumeHeHUe K BblYUCAEHUIO NPEeaEeNoB.

HenpepbiBHOCTb GYHKLMM B TOUKE. TOUKM pa3pbiBa U UX
Knaccuoukaums.

MNpounsBoaHas yHKLUN, ee reOMeTPUIYECKUN U GU3NYECKUIA
CMbICA.

YpaBHEHUA KacaTeNbHON MU HOPMAIU K KPUBOW.
OnddepeHumpyemoctb GYHKLUKN B TOUKE.

Mpown3BoAHaA CyMMbl, Pa3HOCTU, NPOM3BELEHMA, YAaCTHOIO
dYHKUMI. MponsBoaHanA CNOXKHON M 06paTHOM QYHKLMIA.
OnddepeHunpoBaHne HeABHbIX U NapameTpUYECcKM 3a4aHHbIX
bYHKRUMI. Nlorapudmuyeckoe anddepeHumMpoBaHme.
Mpon3BoAHble BbICLIMX NOPALKOB.

OnddepeHyman pyHKUMU. TeOMETPUYECKUIA CMbICA
anddepeHumnana. OcHoBHble TeopeMbl 0 AndpdepeHLmanax.
MpumeHeHue guddepeHumana K NpUbANKEHHbIM BbIMUCEHUAM.
OcHoBHble Teopembl AnddepeHLManbHOro ucumucaeHus: Ponns,
NarpaHxKa n Kowwu.

Mpasuno Jlonutana.

YcnoBma MOHOTOHHOCTU QYHKLMA. IKCTPEMYMbI GYHKLNNA.
Heobxoanmoe 1 4ocTaToyHOe YCA0BUA IKCTPEMYMa GYHKLMN.
Hanbonbliee M HanmeHbLlee 3HaYeHMA GYHKLUMM Ha OTpesKe.
BbinyknocTb rpaduka dyHKumn. Toukm nepernda. Heobxogmmoe n

PasnnyHble BUAbl YpaBHEHWUN




CTPYKTYypHbIN
anemeHT
KoMneTeHuun

MnaHnpyemoble
pe3ynbTaTbl 06y4YeHunA

OueHoYHble cpeacTsa
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[OCTaTOYHOE YC/I0BUA TOYEK Nepernba.
AcvmnToTbl rpadmKa GyHKLMK.
1 Kypc 3umHAA ceccusa (3auer)

MepBoobpa3Han. HeonpepeneHHbI WHTErpan U ero CBOMCTBA.
Tabanua OCHOBHbIX MHTEFPANOB..

OCHOBHble MEeTOAbl WMHTErpupOBaHMA: 3aMeHa NepemMeHHoOW W
MHTErpMpoBaHMe Mo YacTam.

OnpeaeneHHbI MHTErpan Kak npeaen UHTerpanbHon CyMmbl, ero
CBOWCTBA.

®opmyna HbloToHa — JlelbHMua. OCHOBHble  CBOWCTBA
onpeaesieHHOro nHTerpana.

BbluMcneHne onpeneneHHOro WHTerpana (3ameHa nepemeHHoOMN,
WMHTErpMpoBaHMe NO 4acTaAM). WHTerpMpoBaHWe YeTHbIX W
HeYeTHbIX GYHKUUI B CUMMETPUYHBIX Npeaenax.

HecobcTBEHHbIE MHTErPabI.

feomeTpuyueckne un @usnyeckue nNPUNONKeHUA onpeneneHHoro
WHTerpana.

O6nactb onpegenenuna ®HIM. MNpeaen, HenpepbiBHOCTb. CBOWCTBA
bYHKUMIA, HenpepbIBHbIX B OFPaHUYEHHOM 3aMKHYTOW 061acTu.
YacTHble nNpou3BOAHbIE NEpBOro NopsafAKa, UX reomeTpuyeckoe
MCTONKOBaHMe.

YacTHble Npon3BoAHbIe BbICLLIMX NOPALKOB.
OnddepeHumpyemocTb M NOAHbIM  anddepeHuman GyHKUMN.
MHBapuaHTHOCTb dopmbl nonHoro anddepeHumana.

MpumeHeHne nonHoro gubodepeHumana K NPUBAMKEHHBIM
BblyMCNeHUAM. OuddepeHumanbl BbICLUMX NOPALKOB.
MpoussozHas cnoxHoM dyHKUmMK. MoaHaa Npons3BoLHas.
OnddepeHumpoBaHme HeABHOM GYHKLUMN.

KacaTtesnbHaA N10CKOCTb U HOPMasib K MOBEPXHOCTY.

IKcTpemym  OYHKLMM  OBYX NepemeHHbix. Heobxoaumoe
[O0CTaTOYHOE YC/I0OBUE SKCTPEMYMA.

Hanbonbwee M HavmeHbllee 3HaYeHUA QYHKLUUW B 3aMKHYTOM
obnactu.

OnddepeHumanbHble ypaBHEHUA: OCHOBHble MOHATMA. 3agauw,
npusoaalume K gubdepeHuUnanbHbIM YPaBHEHUAM.

Teopema  cywecTtBoBaHMA M eAWHCTBEHHOCTM  peLleHuA
anddepeHUManbHOro ypaBHeHUA.

YpaBHEHUA C pas3genarnLmMMmMca nepemeHHbIMU.

OaHopoaHble anddepeHumanbHble ypaBHeHUA 1 nopagka.
JInHeliHble ypaBHeHMA. YpaBHeHUsA bepHyaan.

YpaBHeHMWe B NosiHbIX AnddepeHumnanax.

OnddepeHumnanbHble ypaBHEHMA BbICLIMX MOPAAKOB: OCHOBHble
NOHATUA.

YpaBHeHUA, A0NYyCKaloLWMe NOHUKEHWE NOPASKa.

JnHeliHble guddepeHumanbHble ypaBHEHUA BbICLUMX MOPAAKOB.
NHTerpuposaHue JIOLY ¢ NOCTOAHHbIMU KO3ddULMEHTaMMN.
JInHeliHble HeopgHopoaHble [Y. CTpyKTypa o6uiero pelueHus
nHAYy.

MeToz BapMauumn Npom3BoIbHbIX MOCTOAHHbIX.

WHTerpuposanmne JIHAY ¢ nocTosHHbIMKU KoaddpuUMEHTaMn U
NpaBoM YacTbio CNeuunanbHOro Buaa.

Cuctemsl anddepeHumanbHbIX ypaBHEHUN. Teopema
CYLLECTBOBAHUA U eAUHCTBEHHOCTH pelleHna. MeTos UCKatoYeHnaA
ONA  peleHua  HopMasbHbIX  cucTeM  gubdepeHumanbHbIx
YPaBHEHUN.
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1 Kypc neTHAA ceccusa (3K3ameH)

dnemeHTbl
coyeTaHus.
OCHOBHble MOHATUA TEOPUN BEPOATHOCTEN: UCMbITaHUE, CObbITUE,
BEPOATHOCTb COObITUA.

Jewnctena Hag cobbituamu. Anrebpa cobbiTuit.

Teopembl CNOXKEHUA N YMHOXEHNA BEPOATHOCTEN.

BepoaTHOCTb NoABAeHUA XOTA Bbl 0AHOrO cObbITUA.

dopmyna nonHon BepoaTHOCTM 1 dopmyna balieca.

Cxema bepHynnn, dopmyna BepHynnun, HamseposATHelLWee YNCNO
nosnsaeHuUl cobbiTna A B cxeme bepHynau.
MpubankeHHble Gopmybl B cxeme bepHynan.
OWCcKpeTHasa cnyvaHaa BeAnYMHa M Cnocobbl
dyHKUMA pacnpegeneHus.

MaTemaTuyeckoe OXnaaHNe AUCKPETHOM CAy4YalHON BEANYMHDBI U
€ero CBOWCTBaA.

[Oucnepcma AMCKPETHOM CAy4vYaliHOW BeMYMHbI M €€ CBOMCTBA.
CpefiHee KBagpaTUYecKoe OTK/IOHEHME.
HenpepbiBHaa c/ay4aHaa  BesMYMHA.
pacnpegeneHums.

MNOTHOCTb BEPOATHOCTU HEMNPEpPbIBHOM C/ly4allHOW BEUYUHbBI U
eé cBoWcTBa.

Yuncnosble XapaKTEPUCTUKM HENPEPBIBHbBIX CYYaMHbIX BEJINMUYMH.
PaBHOMEpHbIM M  MOKAasaTeNbHbIM  3aKOHbI  pacnpeseneHus
HenpepbIBHbIX CTlYYaNHbIX BENNYMH.

HopmanbHbIli 3aKOH pacnpeseneHuns u ero CBOMCTea

2 Kypc 3uMHAA ceccua (3K3ameH)

KOM6MHaTOpMKMZ nepecrtaHoOBKMU, pasmeuleHunAa,

eé 3agaHuA.

CsoiictBa  OYHKLMK

YmeTb

— pewaTtb  3agauv
no N3y4yaembiM
TEOPETUYECKM
pasgenam;

— obcyxaaTb
cnocobbl
apdpeKTUBHOrO
pelweHus
anddepeHUmnanbHbIX
YPaBHEHUI U KX
cucTem; onpeaensTb
3ppeKTUBHOCTD
pelweHus 3ajauu,
NoJly4eHHOTO c
NMOMOLLLbHO YMCNEHHBIX
MeToA0B;
pacno3HaBaTb
adpdeKTMBHbIE
pe3ynbTaThbl
06paboTkn
3KCNepMMeHTabHbIX
AaHHbIX ot
HeapEeKTUBHbIX

MpumepHbie npakmuyveckue 3a0aHUA 0414 IK3aMeHOo8 U 3a4ema:

1. PewnTb MaTpuyHOe ypaBHeHne X+3(A-B)=4C, rae

8 6
-39

1 3
A= s[> 8 c-
-2 -4 -75

’

2. PewnTb cncTeMbl IMHENHbIX anrebpanyeckmx ypaBHEeHUM No

dopmynam Kpamepa, maTpuuyHbIM MeTo40M, MeTogom laycca:

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

3. [aHbl KOOPAMHATLI BEPLIMH NUPAMUbI ARAA, :

A(L36), A, (221), A(-L0D), A(-46-3)

1) annHy pebpa AiAz;

HanTtu:

2) yron mexay pebpamu Ak, " AiA“;

3) yron mexxay pebpom Ah, W rpaHblo AlAZA3; 4) nnowaap
rpaHu AiAZA3; 5) o6bem nupamungpbl.
4. B TpeyronbHuke c BepwmHamn A(2,1), B(5,3), C(-6,5) HaliTn ganHy
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BbICOTbI M3 BepLUNHbI A.
5. HanucaTb KaHOHMYeCKne n napameTpuyeckue ypaBsHeHuA
npsmoi, npoxoasulei yepes Toukn M(2,1,-1) n K(3,3,-1).
6. CocTaBUTb ypaBHEHME MJIOCKOCTU, NPOXOAALLEN YEPE3 TOUKMU
A(1,0,2), B(-1,2,0), C(3,3,2).
7. [okasaTb, YTO NpAMble NapaniesibHbl:
X+y—-z=0

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

8. Bbluncnute npegensi:

. 1+4x-x* . 3x-arcsin 2x —1-
)t LX) Baresingx L 2v-1- V6
x—o X 4+ 3X° + 2X x-0 COS X — COS~ X X3 x—3
d )
9. Hangute —y ANA GyHKUMiA: a) y:e4x )
dx
X=ctg2t,
y =In(sin2t).
10. BBIYHCITUTB: (1— i)28.
111. HanTV HeonpeaenéHHbIN  MHTerpan: a).[sin 3x-cos 5xdx,
— X
) | 1 cosx_, o) J'(2x+5)-e dx.
(x—sin x)
J20
12. BbluMCAUTL ONpeaeneHHbl MHTerpan J ﬂ
2 \/x2+5

13. Hattm  nnowaab urypbl, OrpaHMYEHHOM  MHUAMM:

Xx=4, y?=4x

14. HaliTu 1 nocTpouTb 061acTb onpeaeneHnsa GyHKUUK

U=49-x*—y? +(x—y)3'

15. Hatt  nonubit  guddepeHunan GyHKLMMU:

z=x>Iny—sin2xy.

16. HailTM yacTHble NPOU3BOAHbIE NEPBOroO NOPAAKA  GYHKLMK:

z =5x’y® +In(x +4y).

17. Hanucatb ypaBHeHue KacaTesIbHOM NJ0CKOCTU U HOpManun K

NOBEPXHOCTU Z = 4/ X% + y2 B Touke (3, 4, 5).

18. Pewnre 3agady Kown: Y C0s® xdy = (y2 +1)dX, y(O) =0.

19. HaltanTe obuwee peweHne guddepeHunanbHOro ypaBHeHUs




CTPYKTYypHbIN
MnaHnpyemoble
31emeHT OueHouHble cpeacTsa
pes3ynbTaTbl 06yYeHus
KomneTeHLunmn
" ’
y +y =e?*.
20. PewnTb ogHOpOAHYIO cucTemy anddepeHumnanbHbiX ypaBHEHUN:
x'=6x—y,
Vi =x+4y.
21. Tlpu nmoctraBke ¢ 3aBoma Ha Oa3y 1000 paguompueMHHKOB, y 55
BBIIIIN U3 CTPOS Jamibl. HalTH BEpOATHOCTD TOTO, YTO B3AThIM Haygauy
MIPUEMHUK OyIIeT NCIIPABHBIM.
22. MpMHMMaeM BEPOATHOCTM POXKAEHUA MASIbYMKA U AEeBOYKU
paBHbIMUK. HailT BEPOATHOCTb TOFO, YTO cpean 10 HOBOPOXKAEHHbIX 6
OKaXKyTCA MaibynKamu.
23. [laH 3aKOH pacnpeseneHnsa AMCKPETHON CAy4alHOM BEINYMHDI:
Xx: | 110 | 120 | 130 | 140 | 150
p: | 01]02]03]02]02
BbIYMC/IUTb €€ MAaTEMATUYECKOE OXKMUAAHUE, ANCTIEPCUIO U cpeaHee
KBagpaTUYECKOE OTK/IOHEHME.
24. NaHa dyHKUMA pacnpesesieHnsa HenpepbiBHOW Cy4anHOM
BeNUYUHbI X
0 npu x<0
0,25x%(x+3) npu O<=x<=1
F(x)= 1 npu x>1
HaiiTi nnoTHocTb pacnpesenerus f(x), noctpouTs ee rpaduk,
BEPOATHOCTb NONaZaHMA B 3aaHHbI nHTepsan [0,5; 2], Mx, Dx,
O, .
Bnapetb - IPaKTUIECKUMHU lMpumepHsbie npuknadHbie 3a0a4u U 3a0aHUSA
HaBbIKAMU
UCIIOJIb30BAHUS ( ; B(4'4'6)
CHOJIB30BA 3apaua 1. [poBepuTb, NeXKaT I TOUYKK AL O l), v 5
MaTeMaTHYECKUX D0 14: 17
MHOHATHUH U METOIOB C(Z’ 2’ 3) n ( ! ! ) B OZHOM NJOCKOCTH.
(M3ydaeMbIX pas3ienoB
MaTeMaTHKH) TIPU 3aaava 2. Mpy NOCTPOEHUN BUCAYETO MOCTa Yepes peyry «Tuxaa» u
peueHun BbIACHEHUW HAAEKHOCTU COOPYKEHUA, CTYAEHTbI CTPOMOTPASA
NPUKJIaTHBIX 3a1a1; CTONIKHY/IUCb C peleHnem caeaytoweit 3aaaum:
- HaBbIKaMU
0000I1IeHM Tpoc, noABeLLeHHbI 33 ABa KOHLLA HA OAWMHAKOBOM BbICOTE, UMEEeT
pe3ynbTaToB bopmy ayrn napabonbl. PaccToaHne mexay ToUKaMu KpenneHusa
peuenys, paBHO 24 m. TnybuHa npormba Tpoca Ha PacCTOAHUM 3 M OT TOUKM
pe3yIbTaTOB Kpennenua pasHa 40 cm. Onpegenuts ray6uHy npornba Tpoca
00paboTku
nocepeauHe Mexay KpenaeHuamu.
CTaTUCTUYECKOTO
SKCIIEPUMEHTA; E (l] > 5)
- cnocobamum 3apaua 3. Haittn paboty cunbl - ! 3/1IeKTPOCTATUYECKOrO
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oLeHnBaHuA
3HaYMMOCTU U
NnpakTU4ecKom
nNpUrogHoOCcTU
Noy4YeHHbIX
pe3ynbTaToB

noJs, No nepemeLL,eHuIo 31eKTPUYECKOro 3apsaaa U3 TOUYKK
M, =(0; 4;2) M, =(4;7;4)
1 B TOUKY 2 .
. X—COSX
lim——=
3apaHue 4. MNokaxnte, yto Nnpegen *°* X+COSX He moXKeT BbITb
BblYMCNEH No npasuay SlonuTana. HaliamTe aToT npeaen Apyrum

cnocobom.

3agaHue 5. 3aBUCMMOCTb NYTU OT BpEMEHU NPU NPAMOINHENHOM
1., 2

[BUKEHUM TOUKM 3adaeTca ypasHeHnem S=—1t" +2t“ -3, rge S

-nyTb8 M, a [ Bpems B c. BbluMcAUTe ee CKOPOCTb W yCKOPeHMe B
momeHT Bpemenn t =4C.

3apgaua 6. K rpaduky GpyHKLMM fx)=3-x°

Xy

B €ro To4ykKe c abcuuccon

=1 nposeaeHa KacatenbHasn. HaliTv naowaab TpeyronbHUKa,
06pa30BaHHOrO KacaTesibHOM 1 OTPEe3KamM, OTCEKAEMbIMU €10 Ha 0CAX
KOOpAMHaT.

3apgava 7. B napke atTpakumnoHos ropoaa N oanH U3 OTpe3KoB
TPaeKTopUM ABUKEHMA Noe3aa B K AMepPUKaHCKUX FopKax»

s(t) = Asin(wt +¢,)

npeacrasnseT coboi cuHycomay: , e A,

Po N W — N3BECTHblE YNCNa.

OnpenennTb Yyron HakIoHa K FOPU3OHTY NOCeTUTeNn aTTpakumoHa . B
MOMEHT BPEMEHM t; ero ABUMKEHUA MO 3TOMY OTPE3KY.

6) NopsaaoK NnpoBeAeHMA NPOMEXKYTOUYHOM aTTecTaLuum, NoKasaTeamn U KpUTepumn OLLeHUBaHUA:

MpomexxyTo4HaA aTTecTauma no gucumnamHe « MatemaTtuKa» BKAOYaeT TeopeTUyecKkme BONpocChl,

no3posdawwmne oueHNTb YpoBEHb YCBOEHUA 06y‘-IaIOIJJ,MMMCFI 3HaHMl7JI, N NpakTnyecCkme 3agaHuA,

BblABAAIOWME cTeneHb CGOPMUPOBAHHOCTU YMEHUI U BNafeHUin, npoBoauTcs B dopme 3ayeTa (1

cemecTtp) n B opme aKk3ameHa (2 u 3 cemectp).

3K3amMeH No AaHHOM ANCUMNINHE NPOBOAMUTCA B YCTHOM pOopMme MO IK3aMeHaLMOHHbIM buaeTam,

Ka)-K,EI,bIVI M3 KOTOPbIX BKNKOYaeT 2 TeopeTn4YeCKnxX Bonpoca n ABa NpakTn4yeCknx sagaHuA.




MNoKasarenu n KpuTepun oLueHNBAHMUA IK3aMeHa:

— Ha OLEHKY KOTNIMYHOY» — 06YyYatoLWMIACA AEMOHCTPUPYET BbICOKMI ypoBEHb CHOPMMUPOBAHHOCTM
KOMMNEeTEHLUMIN, BCECTOPOHHEE, CUCTEMATUYECKOE U INyboKoe 3HaHWe y4ebHoro matepumana, cBo604HO
BbINOJIHAET NpaKTUYecKne 3agaHus, CBO6OAHO onepupyeT 3HAHUAMK, YMEHUAMM, MPUMEHSAET UX B
CUTYaUMAX NOBbILEHHOM CNOXKHOCTH.

— Ha OLEHKY «XOpPOoLo» — 0byyatoWwminca 4eMOHCTPUPYET CpeHUI YPpoBeHb CHOPMUPOBAHHOCTH
KOMMNETEHUMIM: OCHOBHbIE 3HAHWA, yMEeHWNA OCBOEHbI, HO AOMYCKAIOTCA HE3HAUMTE/IbHbIE OLIMBKH,
HETOYHOCTU, 3aTPYAHEHUNA MPU aHANUTUYECKUX ONepauLmsax, NepeHoce 3HaHWA U YMEHWUI Ha HoBble,
HecTaHAapPTHbIE CUTyaLuMN.

— Ha OLLEHKY «yAOBNETBOPUTEIbHO» — 0OYYalOLNIACA AEMOHCTPUPYET NOPOroBbIN YPOBEHb
chOpPMUPOBAHHOCTN KOMMETEHLMNI: B XOA4€ KOHTPOJIbHbIX MEPONPUATUIN AONYCKAOTCA OWNOKK,
NpoAB/AETCA OTCYTCTBUE OTAE/NbHbIX 3HAHUI, YMEHWNIA, HABbIKOB, 06YYaLWMIACA UCMbITbIBAET
3HauYMTe IbHbIE 3aTPYAHEHUA NPU ONEPUPOBAHMUM 3HAHUSMU U YMEHUAMM MPU UX NEPEHOCE Ha HOBbIE
cUTyaumu.

— Ha OLUEHKY KHEYAO0BNETBOPUTENIbHO»— 0OYYaIOLWMIACA AEMOHCTPUPYET 3HaHUA He 6onee 20%
TEOPETMYECKOro MmaTepurana, A0NyCKaeT CyLLeCcTBEHHbIe OWNOKKN, HE MOXKET NoKas3aTb

WHTENNIeKTYa IbHble HaBbIKW PELUEHWUA NPOCTbIX 33434 UKW HE MOXKET NOKA3aTb 3HAHWUSA AaXKe Ha YPOBHe
BOCMpPOM3BEAEHUA U 0OBACHEHMA MHDOPMALLUN.

Mokazamenu u KpuMepuu oyeHUeaHusA 3a4ema:

- ANA cpaum 3adeTa obyyatoumiica nokasbiBaeT cdopmMpoBaHHOCTb KomneTeHumii ONK-1 1 AMNK-1 no
pasaenam 1-ro cemecTtpa, T.e. NOKa3bIBAET COOTBETCTBYIOLLME 3HAHUA (NO KpaliHel mepe, Ha ypoBHe
BOCMNpOM3BEeAEHMA U 06BACHEHMA MHGOPMALMM) U UHTENNIEKTYAIbHbIE HAaBbIKU peLleHnn
npeanoXeHHbIX B Tabanue n.7a) 3a4ay;

- 3a4eT He CAAH, eCv pe3yabTaT 0byyeHUs He LOCTUTHYT, 0BYYaIOLWMIACA HE MOYKET NOKa3aTb 3HaHWA Ha
YpOBHe BOCNPOU3BEeAEHUA U 06bACHEHMA MHGOPMALMU, HE MOXKET NOKa3aTb MHTE//IEKTyaslbHble
HaBbIKWN peLIeHns NPOoCTbIX 3a4a4.



