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JIner aktyaam3zanuu pado4eil 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 . Ne

3aB. kadempoii C.1. faz[quKO

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeaper [IpukiaaHoi MaTeMaTUKU U HH)OPMATHKH

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 nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2025 - 2026
yueOHOM rojy Ha 3acefaHuu kapeapsl [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoi C.". Kaguenko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenpto  ocBoenust  gucuumiiMHel  «MaremaTuka»  siBisieTcss  (opMHUpoBaHUE
OOIIEKYIbTYPHOW KOMIIETCHIINH, KOTOPAst BKIFOUYAET B ceOsl:

* BOCIIMTAHUE JIOCTATOYHO BHICOKOW MaTeMaTUYECKOU KyJIbTYphI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BH/IOB MATEMATUYECKOTO MBILIJICHUS;

* [PUBUTHE HABBHIKOB HCIOJB30BAaHUS MAaTEMaTHYECKHMX METOJOB U  OCHOB
MaTEeMaTUYECKOro MOICIUPOBAHUS B MPAKTUUECKOM AESTEIHHOCTH.

Bocnutanue y CTYIeHTOB MaTeMaTU4YECKOW KyNbTYpbl BKJIIOYAaeT B ce0si sICHOE
MOHMMAaHUE HEOOXOIMMOCTH MAaTEMATHYECKOIN COCTABJISIONICH B 00IIEH TOITOTOBKY OaKaiaBpa,
BBIPAa0OTKY MpPEJCTAaBICHUN pPOJIM U MECT€ MAaTeMaTHKU B COBPEMEHHOM IUBUJIM3AIMH U B
MHUPOBOH KYyJIbTYpE, YMEHHE JIOTHUECKU MBICIIHTh, ONIEPUPOBATH ¢ A0CTPAKTHBIMU OOBEKTAMH U
OBITh KOPPEKTHBIM B YIMOTPEOJICHUH MAaTEMaTHUYECKUX MOHATUN M CHMBOJIOB JJIS BBIPAXKCHHS
KOJIMYECTBEHHBIX M KA4YeCTBEHHBIX OTHOIICHHWN. Maremarndeckoe oOpa3oBaHue OakallaBpoB
JOJI’KHO OBITh IMUPOKUM, OOILINM, TO €CTh IOCTATOYHO (PYHIAMEHTAIbHBIM.

Hacrosmas mporpamMma o MareMaTuke OTpaskaeT HOBBIC TPEOOBAHMSI, TIPEIbIBISIEMBIE K
MaTeMaTHYeCcKOMy OOpa30BaHHIO COBPEMEHHBIX OakanaBpoB. Ee xapaktepusyer mpukiiagHas
HaIpPaBJICHHOCTh M OPHUEHTALMS HAa OOYYEHHE CTYACHTOB HCIOJb30BAaHUIO MAaTEeMaTHYECKUX
METOJIOB ITPH PEIICHUH MPUKIAIHBIX 33/1a4.

OOmuii Kypc MareMaTuKH SBISETCS (DYHIAMEHTOM MaTeMaTHYeCKOro OOpa3oBaHWMS
Oakanaspa.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Jucuunnuaa MaTemaTtuka BXOJUT B 0a30BYIO YacTh y4eOHOIO MmiiaHa 00pa3oBaTeNbHOM
MPOTPAMMBI.

Jis  u3ydeHus  JUCUUIUIMHBI  HEOOXOAWMBI  3HAHUA  (YMEHUS,  BIAJCHHUS),
c(hopMHUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCIIUIUIMH/ IPAKTHK:

Jucuunnuna b1.5.09 MaTtematnka BXxoauT B 6a30BYI0 yacTh 0s10ka 1 0O6pazoBaTesbHOI
MPOTPAMMBI.

N3ydenne nucUUIUIHHBI 0a3UpyeTCs Ha MKOJILHOM Kypce MaTeMaTHKHU.

3HaHus (YMEHMs], BIAJCHUS), TOJYYEHHbIE NPU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOAUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

dusuka

Teopernueckre OCHOBBI JEKTPOTEXHUKHI

Mertposnorus u cpecTBa U3MEpEeHUH

TeopeTnueckas MexaHuka

TexHnueckue n3mMepeHus u npudoOpsbI

TexHnueckue cpencTBa aBTOMaTU3alUU U YIIPABIICHUS

DneKTpuuecKrue U3MepeHus

[IpoekTupoBaHe aBTOMATU3UPOBAHHBIX CUCTEM

MonenpoBaHue CUCTEM

MeToabI ONTUMH3AIAN

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHHu s

B pesynbpTare 0CBOGHUS JUCHMIUIMHBI (MOAYIs) «MaTemMaTuka» o0yJyaromuics JOIKeH
00Ja1aTh CIeAYIOUUMU KOMIIETEHIIUSIMU:



CTpyKTypHBII [Tnanupyemblie pe3yabTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIINH
OIIK-1 CIOCOOHOCTBIO MPEACTABIATH JICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI

HAaYYHYIO KapTHHY MHpPa Ha OCHOBC 3HAHWA OCHOBHBIX HOJ'IO)KGHI/II\/'I, 3aKOHOB N MCTOA0B
CCTCCTBCHHBIX HAYK U MATCMAaTUKHU

3HaTh

- OCHOBHBIE TIOJIOKEHUS TEOPHH MPEIETOB U HEMTPEPBIBHBIX (PYHKIIHIA,
rpadUKy OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHMI U UX CBOICTBA,

- OCHOBHBIE TeopeMbl AU PepeHInanbHOT0 U HHTETPAITBHOTO UCYHCICHUS
(GyHKIUH OJHON M HECKOJIBKUX EPEMEHHBIX, METO bl U (hepeHIIHaTBEHOTO
VCUUCIICHUS HCCIe0BaHus (PyHKINH,

- OCHOBHBbIE TOJIOKEHUS JIMHEWHOM anreOpbl M aHATUTHYECKON TeOMETpHH,
MaTpHULIbI U ONIPENIEIUTENH, TUHENHBIE allreOpandyecKie YpaBHEHUS U UX
CUCTEMBI,

- OCHOBHBIE MOHATHUS TEOPUU BEPOSTHOCTEN U MaTEMaTUUYECKON CTaTUCTUKU

YmMmern

- pemarp 3aJa4u 10 U3y4aeMbIM TEOPETHUYECKH pa3zeiiam;

-00Ccy»)aaTh criocoObl 3(PPEeKTUBHOTO pelIeHNUs AreOpandyecKux ypaBHEHHMA
Y UX CHUCTEM;

- IPUMEHSATH MU PEepEeHIINATEHOE UCUUCIICHUE K UCCIIETOBAHUIO (PYHKITHIA

Brnaners

- HpaKTI/IqGCKI/IMI/I HaBBIKAMU HUCIIOJIB30BAHUA MATCMATHUYCCKHUX HOH?ITI/II\/JI n
METOIOB (M3y4aeMbIX pa3/IeJIOB MATEMATHUKH) TIPU PEIICHUH TPUKITATHBIX
3a/1a4;

- HaBbIKaMU 00OOIICHUS PE3yJIbTATOB PEIICHUs, PE3YJIbTAaTOB 00pabOTKH
CTaTUCTHYECKOTO IKCIICPUMEHTA,;

- crroco0aMu OIEHUBAHHUS 3HAYMMOCTH M MPAKTUIECKOU TPUTOTHOCTH
HOJIy‘-ICHHBIX pe?;y.]H)TaTOB

OIIK-2 CIOCOOHOCTBIO BBIABIISATH €CTECTBEHHOHAYYHYIO CYLTHOCTh MPOOIIeM,
BO3HHUKAIOIIKX B X0/1€ MPO(EeCCUOHATIBHON e TEIbHOCTH, IPUBJIEKATD IS UX PEIICHUS
COOTBETCTBYIOLIHNH (pU3HKO-MaTeMaTHUECKUH anmapar

3HaTh

- OCHOBHBIE TOHATHUS U METOBI MATEMATHUECKOTO aHAJIN3a: TEOPUN
MIPENIEIOB U HENMPEPBIBHBIX PYHKINH, AMPPEepeHInanbHOro u
UHTETPAIbHOr0 UCUUCICHNUS (QYHKIMHA OTHON M HECKOJIbKUX MEPEMEHHBIX,
- OCHOBHBbIE TIOHATHS JUHEWHOH anreOpbl; CUCTEM JIMHEHHBIX YPABHEHMUI;
AHAJINTUYECKOU FEOMETPHH,

- OCHOBHBIE TIOHATHS U METO/Ibl TEOPUU BEPOSTHOCTEN M CTATUCTUUYECKOIO
aHaJIM3a pe3yJbTaTOB dKCIIEPUMEHTA

VYmMmern

- KOPPEKTHO BbIpAXKaTb U apryMCHTUPOBAHHO 00OCHOBBIBATH ITOJI0KCHHS
HpeﬂMeTHOﬁ 00J1acTH 3HAHUS U MECTO-J0B MAaTEMATHUYCCKOI'O aHaJIM3a AJIs1
MMOCTAaHOBKHU U PCIICHWA KOHKPETHBIX MPUKIAAHBIX 3a1a4

Bnanetn

- HaBbIKaMH HCITIO0JIB30BAHHUSA JIOTUYECKHU BEPHO, APrYMCHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U TUCbMCHHYIO P€Yb HAa PYCCKOM A3BIKC, TOTOBUTHL U
PEAAKTUPOBATE TCXHUYCCKUEC TEKCTHI C MaTeMaTUUECKOH CUMBOJIMKOMN HIIH
(I)OpMyJ'IaMI/I, Hy6HI/I"IHO MMpEACTaBJIATH COOCTBEHHBIE ¥ U3BECTHEIC HAayYYHBIC
PE3YIBbTATEI, BECTU JUCKYCCUU;

- HaBbIKaMH1 M1 MCTOJUKaMH 0606H_[CHI/I}I PE3YJIbTATOB PCIICHU,
3KCHepI/IMeHTaJ'II)HOI\/’I JACATCIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmas TpyA0EMKOCTh JUCITUIUIMHBI cOCTaBisieT 15 3aueTHbIx equHuIll 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— ayauTopHas — 34 akaj. 4acos;

— BHEAyJIUTOpHAs — 5,2 akaJi. 4acoB

— caMocTosTenbHas pabora — 484,3 akaj. 4acos;
— MOJTOTOBKA K dK3amMeHy — 12,6 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 16,5 akan. yaca
dopma aTTeCTalUH - 9K3aMeH, 3a4eT

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaj. yacax 2] Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = A . p Kon
> 3 © | camocTosTENBHOI | ycrieBaeMOCTH U
JUCLIATUINHBI N £ . | xommeTeHIUH
o & padoThI TIPOMEKYTOYHOMH
na6. | mpakr. | € &
Tex. - | TPAKT. | =© aTTecTalun
3aH. 3aH. | O &
1. DJIeMEHTHI JINHEUHOH,
BEKTOPHOM anreOpbl u
AHAJIUTUYECKOI reoMeTpru
- CAMOCTOSITEIIbHOE
n3ydeHue
JIUTEPATYPHI —
1.1 Jluneiinas anreOpa: COCTaBIICHHE
Marpuusl 1 AeHCTBHS Hal KOHCIIEKTa - KOHCYJIbTAIlUU IO
HUMH. Omnpenenurenu «JlokazarensctBo | pemenuio KP Nel,
KBaJ[paTHbIX MaTpHIl, paHr CBOWCTB - IpOBEpKa
MaTpHIIbI, obpaTHast OIIPEACITUTEISD), KoHcTekTa Nel
. OIIK-1,
marpunia. Merong Taycca 05 0,5/0,5U| 12 | - Beimonnenue KP «CaoticTBa OTIK-2
penieHust cUCTEM Nel «JIuneiinas, OTIPEIEIUTENSD»,
JMHEHHBIX BEKTOPHAast - IpOBEpKa
anredpanvIecKux anredpa u BBITIOJTHEHHS
YpaBHEHHUH. Teopema aHanutnueckass | (pemenus) KP Nel
Kponexepa-Kamemmu 1 TEOMETpHSL.
Huddepenumans
HOE HCYUCIICHHE
OOI»
- BeimosHeHue KP
Nel «JIunetinas,
BEKTOPHAast - KOHCYJIbTAIlUU IO
1.2 Bekropnas anrebpa: p y -
N o anredpa u pemrenuto KP Nel,
JIMHEHHbIC W HEJIMHEHHBIC OIIK-1,
05 0,5 12 aHaIUTHIECKast - IpOBEpKa
omiepalyl HaJ BEKTOpaMU OIIK-2
N TeOMETpHsL. pemerns KP Nel
U MX CBOMCTBa
Huddepenimans | (4acTb — BEKTOPHI)
HOE UCYUCIICHHE
DOI»




- BeinostHenue KP
Nel «JIuneiinas,

- KOHCYJIbTAalluu 11O

BEKTOpHast pemennto KP Nel,
1.3 Amnanmurnyeckas anrebpa u - IpOBEpKa OIK-1
TeOMETpHsl Ha TUIOCKOCTH U 0,5 0,5 12 aHAJINTHYECKAs pemerus KP Nel OHK-ZY
B IIPOCTPAHCTBE reoMeTpHsl. (gactp —
HNuddepenipans aHAJTMTHYECKas
HOE MCYHCIICHUE TeoOMeTpHs)
DOII»
HUroro no pazaeny 15 1,5/0,51U| 36
2. BBenenue B MaTeMaTHYECKHi
aHaNu3
- BermosiHeHne KP
ol «JIuHeliHas
N ¢ > | - KOHCYNBTAINH TIO
BeKTOpHAd emeHnio KP Nel
2.1 TIlpemen  dynknun anrcopa u P - IpOBepKa ’ OIIK-1
- pex DYHKIL 0,5 0,5/0,51| 10 aHaJUTHYECKAs PoBep '
OJIHOM IIEpEMEHHOMN COMETDHS pemtenus KP Nel OIIK-2
Tindde g}; Hém) (gacTp — mpenensl,
PCHIL HETPEPBIBHOCTH)
HOE MCYHCIICHUE
DOII»
- permonHeHne KP
Nel «JIuneiinas, | KOHCYIIBTAITHH 110
BEKTOpHAA pemennto KP Nel,
2.2 HenpepsiBHOCTH anrebpa u - HDOBEDKA OIK-1
(dhyHKIUU OJTHOM 0,5 0,5/0,5U| 12 aHaJTMUTHYECKas eme}rl)m I?P Nol OHK-Z’
MepeMEHHON reOMETpHSI. (EaCTL B Hpeuen_m
Hudepennuars HETIPEPHIBHOCTH )
HOE UCYHCIICHUE
DOII»
Wroro no pazneny 1 /11 22
3. Huddepennmansroe
ucyncieHne (QYHKIUHA —OIHOM
TIepeMEHHON
31 OmbeeeHie - CaMOCTOSTENIbHAS
' . pen pabora ¢ - KOHCYJIbTalliH 0
NPOU3BOJHOW (YHKIUH B .
nutepatypoil — | pemenuro KP Nel,
TOHKE. Auddepenuan, KOHCIEKT - IpoBepKa
ero TeOMETPUUECKUI POBED
o «3amgaum, pemennst KP Nel OIIK-1,
cMbIci. ['eomerpuueckuit u 0,5 0,5 12
o TIPUBOJAIINE K (dactp — OIIK-2
MeXaHHUYEeCKHI CMBICTT
. MOHSITHIO MIPOU3BOJTHBIE),
MPOU3BOJHOM. IIpaBuna .
HibepeHIMpOBaHI " MIPOU3BOTHOM», - IpoBepKa
A - BeinosiHeHue KP KOHCIIEKTa
TabIHIIa TPOU3BOIHBIX No |
- BI:IHOHHeHI:Ie KP | KOHCY B TAIHH 10
Nel «JIuneitnas, emenmio KP Nel
3.2 JTuddepenuuponanue BEKTOpHast p - npoBepKa o
HESIBHO M MapaMeTPU4eCKu anrebpa u KP Nel K-1
3aJJaHHBIX GbyHKIUHA. 0,5 0,5 12 aHAJIUTUYECKAS pemz:;l;:“ B Ne OOHK-Z’
Jlorapudmuueckoe reOMETpPHSI. HOCTDOGHIE
muddepeHnpoBaHe Jubdepennmans - aé))HKOB
HOE MCUKCIICHUE q)p —
DOI» YHII
3.3 Hccnenoanue - KOHCYJTBTALIH 110
(GyHKIMH ¢ NOMOIIBIO - BeinotHenne KP Y OIIK-1,
0,5 0,5 12 pemrenuto KP Nel,
JudhepeHIaIbHOro Nel - posepka KP Nol OIIK-2
HCUMCIICHUS -
Wroro no pazaeny 15 1,5 36




4. WuTerpanbHOE WCYHUCICHHE

(yHKIMU OHOU NepeMeHHO

- BeinotHenne KP

Ne2 - KOHCYJIbTAIlUH 110
«Heonpenenennst | pemenuto KP Ne2,
4.1 OcCHOBHBIE METOJIBI 05 05051l 12 U, u - IpOBEpKa OIIK-1,
UHTETpPUPOBAHUS orpeIeNICHHBIH CIICHHS o -
pup ' e p i p KP Ne2 OIIK-2
unrerpan, ®HII, | (dacts - MeTOaBI
KpaTHbIE MHTETPUPOBAHU)
HHTETPAabD»
- BeinosHeHue KP
3}'2HK s Tepsoobpasuaz Ne2 - KOHCYJIbTAI[UH 110
YHKIHA . «Heonpenenennst | pemenuto KP Ne2,
Heonpenenennsrit - - mpoBepKa OIK-1
HMHTErpaJl U €ro OCHOBHBIC 0,5 0,5/0,51| 15 > N '
cBOiCTBA Tabuma OnpeeICHHBIN pemerust KP No2 OIIK-2
’ unrerpai, ®HII, | (wacth — Hemocp.
HEOoNpeaeTIeHHBIX - wirerp.)
HHTErpaJIoB
p HHTETPAabD»
4.3 OnpeneneHHblit - BeimosiHenue KP | - koHcynpTanuu no
UHTErpall. 3agauu, Ne2 peureHuto KP Ne2,
NPUBOMSIINE K TOHSATHIO «HeonpeneneHHs! - IpOBEpKa
OTIPEIEIEHHOTO UHTETpaa. 05 05 13 i, u pemerust KP No2 OIIK-1,
dopmyna ' ' oTpeIeIICHHBIH (gacts - OIIK-2
Herorona-JleiOnunma. unrerpai, OHII, BBIYHUCIICHUE
CaoticTBa. MeTtonet KpaTHBIE OTIpEAEeTIEHHOTO
WHTETPUPOBAHUS UHTETPaIIbD» HHTErpasia)
- BeinosiHeHne KP
Ne2 - KOHCYJIbTAIlUU IO
«Heompenenenns! | pemenuto KP No2,
4.4 IIpunoxenus 05 05051l 13 i, u - IpOBEpKa OIIK-1,
OTIpEJICIICHHOTO MHTETpajia ' e oTpeIeIICHHBIH pemerus KP No2 OIIK-2
unrerpan, ®HII, |(4acTb mpuioxkeHus
KpaTHBIE OTIP.MHT)
UHTETPAIIbD»
- BeinosiHeHue KP
- KOHCYJIbTalliH 0
Ne2
«HeompeneneHHb pemermo KP Ne2,
4.5 HecobcTBeHnbIC . - npoBepka KP Ne2 OIK-1
WHTETpaJIbL. IIpuznaxu 05 0,5 13,5 ombe e’HeHHHﬁ (uacTh HECOOCTB. OHK-Z’
CXOJUMOCTH pei HHTETPAaJIbl)
unrerpain, OHII,
-IpoBepKa
KpaTHbIe
KOHCIIEKTa
WHTETPAIIbD»
HWroro no pazaeny 2,5 2,5/1,51| 66,5
5. HMuddepenpmansroe
UCUHUCIICHHE (dyHKIMi
HECKOJIbKHX TIepEMEHHBIX
- CaMOCTOSITEJILHOE
n3ydeHue
51 Omnpenenenue JUTEPaTyphL:
OCHOBHBIX TIOHSTHH. HalMcaHue
IIpenen u HempepbIBHOCTH 05 05051l 13 KOHCIIEKTa - IpOBEpKa OIlIK-1,
OHII. OcHoBHBIE CBOIiCTBa ' T «CsolicTBa KOHCTIEKTa OIIK-2
(yHKIMH, HETIPEPHIBHEIX B GyHKUUH,
3aMKHYTOI obnactu HETIPEPhIBHBIX B
3aMKHYTOU
obnacTu»
5.2 YacTHble NPOU3BO/IHBIC - BeinosiHeHne KP
u MIPOU3BOTHAS no No2 -
HaIpaBJICHUIO. «HeonpeneneHHb! | KOHCYTBTHPOBAHUE
KacatenpHas 1uiockocTs u 05 05 13 i, u o peuenuto KP OIIK-1,
HOpMaJh K ITOBEPXHOCTH. ' ! OTpeeICHHBIN Ne2, OIIK-2
I'eomerpuueckuit  cMbICch unterpain, OHII, - IIpOBEpKa
muddepennuana. [IpusHak KpaTHbIE pemerns KP No2
JuddepeHpyeMocTu UHTETpab»




5.3 IIpou3sBoHast CIOKHOU

- BeinotHeHue KP

GyHKIMY. YacrtHble Ne2 -

MPOU3BOJHEIE u «HeonpeneneHHs! | KOHCYTBTHPOBAHNE
quddepeHIansl  BHICIIMX i, u 1o pemenuto KP OIIK-1,
0,5 0,5 13 N
MOPSIIKOB. ompeeNeHHBIN Ne2, OIIK-2

JuddepennupoBanue unrerpai, ®HII, - IpOBEPKaA
HESIBHO 3aJJaHHBIX KpaTHbIE pemerus KP Ne2
GbyHKIMT WHTETPaJIbD»
- BermosiHeHne KP
Ne2 -
«HeonpeneneHHs! | KOHCYTBTHPOBAHNE
54 IonsTue 00 pex Y P
JKCTpEMyMax GbyHKIHH 0,5 0,5 13 H, 1 no pemenmnio KP OIIK-1,
pemy YHEL ' ! OTpeIeIICHHBIH Ne2, OIIK-2
MHOTHUX TIePEMEHHBIX
unrerpai, ®HII, - IpOBEPKaA
KpaTHBIE pemenns KP No2
WHTETPaJIbD»
Hroro no pasaeny 2 2/0,51 | 52
6. HHrerpaipHOE HCYHCICHUE
(hyHKINHU HECKOJIBKIX
HepEeMEHHBIX
6.1 JIBoWiHOH HHT u
Jloiiro er“gan - BeinosiHeHue KP
€ro OCHOBHBIE CBOMCTBA. No2 i
CaeneHue JIBOMHOTO -
«HeonpeneneHHs! | KOHCYTETHPOBAHNE
UHTETpaNa K MOBTOPHOMY 9
HHTETpAI Teopema o 0,5 0,5/0,51| 13 H, 1 no pemenmnio KP OIIK-1,
paiy. P ! T oTpeIeIICHHBIH No2, OIIK-2
cpenHeM 3HAYCHUH.
unrerpai, OHII, - IIpOBEpKa
3ameHa [IEPEeMEHHBIX,
N KpaTHbIE pemmennst KP No2
epexos B JIBOHHOM
UHTETPaJIb»
UHTETpaJie K MOJSPHBIM
6.2 TpoiitHoii uHTerpan u
ero cBoiictBa. CaeneHue
o - BeinosiHeHue KP
TPOHHOrO  HMHTErpaiga K No2 i
[IOBTOPHOMY  HHTErpaiy. -
«HeompeneneHHbI | KOHCYJIBTHPOBaHHE
3ameHa [IEPEeMEHHBIX, 9
nepexo B TPOUHOM 0,5 0,5 13 H, 1 no pemerio KP OIIK-1,
' ' OTIpeIeIICHHBIH Ne2, OIIK-2
UHTETpaJe K
unTerpair, OHII, - IpoBepKa
[VTHHAPHIECKAM u
KpaTHbIE pemenus KP Ne2
cepuieckum
HHTETPaJIbI»
koopauHataMm. I[loHsATHE O
MHOTOKPATHBIX
- permonHeHne KP
Ne2 -

6.3 Teomerpmueckue u «HeonpeneneHHs! | KOHCYIBTHPOBAHNE
MEXaHUYECKHE W, u o pemenuto KP OIIK-1,
0,5 0,5 13 N
TIPHIIOKEHUS KpaTHBIX ompeeNeHHBIN Ne2, OIIK-2

HMHTErpajIoB. unrerpai, OHII, - IIpOBEpKa

KpaTHBIE pemenns KP No2

UHTETPaIIbD»
Hroro no pazaeny 15 1,5/0,51| 39
HWroro 3a cemectp 10 10/41 |251,5 9K3aMEH,3a4ET
7. OOBIKHOBEHHBIC
muddepeHInaIbHbIC YPaBHCHHUS
(O4Y)
7.1 OOBIKHOBEHHBIE
A epernmanbibie - BeinonHeHue KP .
YpaBHEHHUS IIEPBOTO No3 KOHCYJIETUPOBaHUE
MOPAIKA. Mertonas! 1 1051 | 30 <<}:[I/I(1)(1)C_6H —— o pemenuto KP OIIK-1,
peleHus ’ Pl Ne3, OIIK-2
HBIC YpaBHEHUSI.

T depeHIHATBHBIX Psiy - IpoBepKa
YpaBHEHHUN IIEPBOTO A pemenus KP Ne3

nopsizika




- COCTaBJICHUE
KoHcIiekTa «J1Y

BBICIIIHX KOHCYJIETHPOBaHUE
7.2 ]IV BBICHIMX TIOPSIKOB, 1 1 32.8 MOPSIKOB, o pemenuto KP OIIK-1,
CBOJISIIIIUECS K TIEPBOMY ' CBOJIAIIIUECS K Ne3, OIIK-2
TIEPBOMY», - IpOBEpKa
- BermoniHeHne KP KOHCIIEKTa
Ne3
7.3 Jluneiinpie
T depeHInaIbHbIC
ypaBHEHHS n-ro
Mo —psiI-Ka. Jluneitnoe
OIIHOPOJHOE  ypaBHEHHE.
dyHgameHTampHas -
N - COCTaBJICHHE
cucrema peLeHHUH. KOHCYJIETUPOBaHUE
KOHCIIEKTa
Omnpenenurens BpoHckoro. o permennto KP OIIK-1,
N 1 1 40 «JIOY»,
Heonnoponnoe nuneitHoe Ne3, OIIK-2
- BeinosHeHue KP
ypaBuenue (JIHAY), Bun - IpOBEpKa
Ne3
obmero pemenus. Merox pemenust KP Ne3
Bapualli  TPOU3BOJIBHBIX
MOCTOSIHHBIX.
JluneiinHoe ypaBHEHHE C
MOCTOSIHHBIMH
koa(punmenTamu
- COCTaBJICHHE
KOHCIICKTa -
7.4 Meronsl  peuieHHs
«MeTobl KOHCYJIETUPOBaHUE
CHCTEM OIIK-1,
1 1/0,51 | 40 | pemwenus cucrem | 1o perreHuo KP
T depeHInaIbHBIX V» N3 OIIK-2
aBHeHM 1-ro mopsaka i =
yp AR - permonHerne KP | - mposepka KP Ne3
Ne3
HWroro no pazaeny 4 4/11 11428
8. Psapr
8.1 Yucnoseie psjabl. Pssi - COCTaBJICHUE i
c MTOJIOKHUTEIbHBIMU KOHCIIEKTA «
KOHCYJIETHPOBaHHE
YJICHAMHU. IIpusnaku Meronsl
CXOJIMMOCTH 2 1 40 HCCJICIOBAHMS no pemenmnio KP OIIK-1,
A ' A No3, OI1K-2
3HaKOMEepPEeMEHHBIC  PSIIBL. YHCJIOBBIX PAIOBY,
- IpOBEpKa
VYcnoBHas u  abcostoTHas - BeinosiHeHue KP
KOHCIICKTa
CXOJIMMOCTb. Ne3
- COCTaBJICHHE
KOHCIICKTA «
MeTtobl -
HCCIICIOBAHUSL | KOHCYJIBTHPOBAHHE
8.2 OyHKIMOHATIbHBIE (GyHKIMOHANBHBIX | 10 pemenuto KP
OIIK-1,
psnbl. CTENeHHBIE PSJIbL. 2 1/11 50 PAIOB. Ne3, OITK-2
Paawr Telinopa. Paznoxenue - IpOBEpKa
(yekuuu B KOHCIIEKTa
CTENeHHOH psy, | - mpoBepka KP Ne3.
- BeimosHeHue KP
Ne3
HWroro no pazaeny 4 2/11 90
Hroro 3a cemectp 8 6/21 |232,8 3auér
OIIK-1,0TIK-
Hroro no nuciuiianHe 18 16/611 |484,3 9K3aMeH, 3a4eT ’

2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHKE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obOyuaromuxcs. Cornmacao n. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCATEILHOCTH 10
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeneHUN Y4eOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIIUM, MPUHSATHS
peLICHH, JUACPCKUX KAdyecTB, B TOM YHCIE C YYETOM pPETHOHANBHBIX 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 peAM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHa M30upaeMas TEXHOJIOTHS,
co-JiepKaHue, KOTOpOe MPEACTOUT NepeaTh 00YJaroIMMCs ¢ €€ IOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOpBIX OHa OYJET UCIIOIb30BATHCSI.

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 IPaBHUIIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

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

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIHOTO PELICHHUS MPOOJEMHOM 3aJaydl WM BbIIIOJHEHUS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
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, MO3TAHYI0 pPEANM3alUI0 IUlaHAa pabOThI, MPE3CHTALUI0 Pe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMA Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOMN JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOImkeHa K ¢opMmaTy HaydHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbl, ONPEJCICHHE Hay4HOM MpoOJIeMsbl,
npeaMera U oOBeKTa HCcieoBaHMA, Lened W 3ajgad, METOAO0B, MCTOYHHUKOB, BBIJIBHKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBHIBOJIBI, 0003HAUYE€HHE HOBBIX MpoOiem). PesympraTom
ABJIsieTCs yueOHast KapTa [0 MOYJI0 Hateil 00pa3oBaTesbHON MPOrpaMMBl.

TBOpYECKHIT TPOEKT, MNPEANOJAarariiii B OTIWYHAE OT MNPEAbIAYIIETr0, KOHEYHBIN
IOPOAYKT B CIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOP U cCUCTeMAaTH3alus HHGOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPHUIIOKEHUIO).



4. WMHpopManmOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TeXHOJMOTHH. OpraHuzamus
00pa30BaTEeNBLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAaMMHBIX Cpell U

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

6 YueOHO-MeTOAuYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[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. Hlumaues, B. C. Breicmas marematrka : yueOnuk / B.C. IllumaueB. — Mocksa :
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/990716 (nara obpamienus: 13.10.2020). — Pexxum gocrymna:
IO TIOJIMTUCKE.

2. Martemaruka : y4e6. mocooue / FO.M. [lanunos, JI.H. )Xypoenko, I'.A. Hukonoga,
H.B. Huxonosa, C.H. Hypuesa ; nox pen. J.H. XKypbenko, I'.A. HuxonoBoii. — Mocksa :
NHOPA-M, 2019. — 496 c¢. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-010118-7. - Teker : AICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/989799 (nara obpamienus: 13.10.2020). — Pexxum gocrymna:
IO TIOJIMTUCKE.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Teopust BepOSTHOCTEH M MaTeMaTUYECKas CTaTUCTUKA: ¥Y4eOHoe mocobue / buprokosa
JLT'., bo6puk I'.1., MatseeB B.U., - 2-e u3a. - Mocksa :HUL[ UHD®PA-M, 2017. - 289 c.
(Beiciiee oOpaszoBanme: bakamaBpumar) ISBN 978-5-16-011793-5. - TekcT : 21eKTpOHHBIN. -
URL: https://znanium.com/catalog/product/370899 (mara o6parnenus:: 13.10.2020). — Pexum
J0CTyMa: MO MOJIITUCKE.

2. Marematnka B mpuMmepax M 3amadax : yde0. mocobue / O.M. ertspesa, JI.H.
XKypbenko, I'.A. Huxonora, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UH®PA-M, 2019. —
372 c. — (Boiciee oOpazoBanue: bakamaspuar). - ISBN 978-5-16-011256-5. - Tekcr :
sanexktponHbii. - URL: https://znanium.com/catalog/product/989802 (mara obparieHus:
13.10.2020). — Pexum goctyma: 1o monucKe.

3. ®uxrtenroinsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaIu3a | y4eOHuK : B 2 yactsx / I.
M. ®uxrtenronsl. — 10-e u3zg., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 — 2019.
— 464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : oanekrponsbiidi // Jlanp
2NIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/115730 (mara
obpamenus: 13.10.2020). — Pexxum goctymna: it aBTOPU3. OJIb30BATEICH.

4. Pxesckuii, C.B. Bbicuias maremaruka : ydeOnuk / C.B. PxeBckuii. - Mocksa :
Hudpa-M ; Znanium.com, 2018. - 814 c. - (Beicuiee odpaszosanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anextponnsIit. - URL: https://znanium.com/catalog/product/1014067

(mata obparenus: 13.10.2020). — Peskum ocTyma: 1Mo Mo IIruCKe.

5. lllunaues, B. C. 3amaunuk 1o BhIcHIed MaremaTtuke . yueOHoe mocobue / B. C.
[umageB. — 10-e u3n., crep. — Mocksa . MH®PA-M, 2020. — 304 c¢. — (Bsicmee
obOpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr : osmektponHsii. - URL:
https://znanium.com/catalog/product/1042456 (mata obpamenus: 13.10.2020). — Pexum
JI0CTyTa: IO MOJITUCKE.



http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-010072-2
http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-010072-2
https://znanium.com/catalog/product/990716
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/370899
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/1014067
https://znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHusi:

1. Ab6pamoBa, .M. DneMeHTbl BEKTOPHOW aireOpbl M aHAJUTUYECKOH T'€OMETPHUH:
Meroandeckue yKkazaHus 11 CTyIeHTOB | Kypca Bcex crienuanbHocTeit. — MI'TVY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiii uaterpan: Terpaap-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, .A. Kpussie u noBepxHoctu 2 nopsaka. [lonspHast cuctemMa KOOpIuHar.
[Tpaktuxym — Marautoropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust (yHKIHMI KOMIUIEKCHOTO IepeMeHHoro: Meronndyeckue
YKa3aHUd W BapUaHThl WHAMBUAYAJIbHBIX 3aJaHUI [UIsl CTYJEHTOB BCEX CIEHUATbHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2011. —28 c.

5. I'pauena, JI.A. OnpenencHHbIM HHTErPA: METOINYECKUE YKA3aHUS IS CTYACH-TOB —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 — 12 c.

6. ['paueBa, JI.A. DneMeHTHI JIMHEHHON aJIreOpbl, BEKTOPHOH aareOphl M aHATUTHIECKOM
reomerpun: Yuebnoe mocodue. - Maruutoropek: ['OY BIIO «MI'TY um. I'1. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHbIil IpakTHKyM 10 cratuctuke ¢ nmpuMeHennem EXCEL:
Merton. ykas. s 1abopaTOpHBIX paboOT MO MaTeMaTU4eckoil craTucTuke.- Marauroropck: ['OY
BITIO «MI'TY um. I''1. Hocosa», 2009 — 40 c.

8. U3ocoB A.B. I'apmonunueckuii ananus: Meroandeckue ykazaHus U BapUaHThI 3aJaHUN
JUTS CAMOCTOSITEIIbHOM PabOThI M KOHTPOJIsI 3HAaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHst 1 BepoATHOCTb. YacTh 2: MeTo. ykas. - MarHUTOropek:
'Oy BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpomsBognas u muddepenuuan ¢yukaun. I[Ipaktuxkym.-
Marnutoropck: 'OV BITO «MI'TY um. I'.1. Hocosay, 2010. — 38 c.

11. Masiuenko E.Il. UccnenoBanue dynkiuit u moctpoenue rpadukos. [Ipaktukym. —
Marnutoropck: 'OY BITO «MI'TY um. .. HocoBay, 2011. —20 c.

12. CaBymkuna H.®. Kombunatopuka. CoObiTue u BeposTHOCTh. Yacte |
Komb6unaropuka. Anredpa coObiTuii: MeTon. ykazaHusi mo aucuuIUIiMHE «MaTtemaTuka» ais
cTyzAeH-ToB | kypca Bcex cnenuanbHocTein. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieyeHue

Haumenosanwue [10 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
MS Windows 7

Professional(nus  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 1, 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB0OOHO pacrpocTtpansemoe [10 OCCCPOUHO
MAXIMA cB00OAHO pactpocTpansemoe [10 06eccpoyHO

FAR Manager cB00OOHO pacrpoctpansemoe [10 OCCCPOUHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HassaHue xypca

CchUIKa

OneKkTpoHHass 0aza MEepUOAMYECKUX H3JaHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HammmonansHas
WH(OPMAIIMOHHO-aHAIUTUYECKAsT ~ CHCTEMa
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA

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

[Touckosas cucrema Axagemus Google (Google
Scholar)

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

Nudopmanmonnas cucreMa - EnuHOE OKHO URL: http://window.edu.ru/

J0CTYIa K HHGOPMAIIMOHHBIM pecypcam

dezmepaibHOC  TOCYAAPCTBEHHOE — OFOKETHOEC

yUpeKIEHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBIIILIEHHONW COOCTBEHHOCTH

Poccuiickas  T'ocynapcrsenHas — OWOMMOTEKA. |ys /. rsl.ru/ru/4readers/catalogues/
Katanoru

OnekTpoHHbIe pecypebl 6ubnuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

®denepanbHblii  00pa30BaTEIbHBIN  MOPTAI
OxoHomuKa. Couponorus. MeHepKMEHT

~ |http://ecsocman.hse.ru/

MexnyaapogHas edepaTuBHas u
AyHapoa pedep http://scopus.com
IIOJTHOTCKCTOBAA CIIpaBOYHas1 6a3a JTAHHBIX
Memz[yHapoz[H ast 68.321 ITOJIHOTCKCTOBBIX

KypHaAJIOB Springer Journals

http://link.springer.com/

ApxMB HaydHbIX >KypHajoB «HanuoHanpHBbIM
3JIEKTPOHHO-UH(POPMALIMOHHBIM  KOHLIOPLILYM»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/

MexnyHapoaHas pedeparuBHas U
IOJTHOTEKCTOBAasl  CrpaBoYHas ©0a3za JaHHBIX
Hay4YHBIX W3ganuii «Springer Nature»

https://www.nature.com/siteindex

MexnynapoaHas pedeparuBHas 0aza JTaHHBIX
10 YMCTOM U MPHKJIaaHOM MareMaTrke ZODMATH

http://zbmath.org/

Mexnynapoanas 0a3a CpaBOYHBIX U3JIaHUN TIO
BCEM OTpacysM 3HaHuii SpringerReference

http://www.springer.com/references

MexnyHaponHas 0a3za HaydyHBIX MaTepHUajoB B
o0sacT  (U3MYECKHX HAYK W WHXWHUPHUHTA

http://materials.springer.com/

MeskayHapoaHas HayKOMETpUYECKast
pedepaTrBHAs W MOJHOTEKCTOBas 0a3a MaHHBIX
HayuHbIX n3ganuil «Web of science»

http://webofscience.com

VYHuBepcurerckass HH(QOpPMAlMOHHAs CHCTEMA
POCCHA

https://uisrussia.msu.ru

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHHUIIIIMHBI BKJIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
http://scopus.com/
http://link.springer.com/
https://archive.neicon.ru/xmlui/
https://www.nature.com/siteindex
http://zbmath.org/
http://www.springer.com/references
http://materials.springer.com/
http://webofscience.com/
https://uisrussia.msu.ru/

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

Y4eOHble ayaiuTOpUM s TPOBEACHMS 3aHITHM JeKuuoHHoro tuma Jlocka,
MYJIbTUMEAUMHBIE CPE/ICTBA XPAHEHHUS, IEpeJauu U MpeICTaBIeHUs HHPOPMaLuu

VY4eOHble ayAMTOpPUM Il IPOBEACHMUS IMPAKTUYECKUX 3aHATUM, TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIBTALMK, TEKYILEro KOHTPOJIA M IPOMEXYTOYHOW arrecrauuu Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaH

Kommiiekc Metonguueckux pa3paboToOK (pa3JaTOYHOrO Marepuaja U METOAUYECKHX
yKa3aHui ) H\WJIM KOMIUIEKC TECTOBBIX 33JJaHUH JJIsl TOJrOTOBKH Y IIPOBEICHUS TPOMEKYTOUHBIX U
PYOEXKHBIX KOHTpOJICH

ITomemienuss i caMOCTOATENBbHOM paboThl ywamuxcs [lepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, Beixomom B HMHTEepHET ©M ¢ JOCTYIOM B  3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

[Tomemienne [uIs XpaHEHUsT ©  HPOPHIAKTHUECKOTO  OOCIY)KUBAaHHUS — y4eOHOTO
obopynoBanusi Illkadel ans XxXpaHeHHS Y4eOHO-METOAMYECKON JTOKYMEHTAlUU, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA



Ipunoxenue 1.

1. YueOHO-MeTOAMYECKOE OOecIIeueHHEe CAMOCTOSATEIbHOM paﬁDTbl CTYACHTOB

TpymnoeMKOCTh CaMOCTOSITEIBbHON pabOThI CTY/ICHTOB IO yueOHOMY IuTaHy coctaBiseT 484,3 u.
Crmcok METOUYECKHUX yKa3aHHWH JIJIs MOJTOTOBKU W BBIMOJIHCHUS YKa3aHHBIX BHJIOB pabOT CM. B
paznene 8 pabodueii mporpaMMEI.

Ilpumepnvle npakmuueckue 3a0anHuA
IIpumep BapuanTa 3aganuii Konrpoabnoi padorsr Nel

JluHeiinas ajaredopa
1. Pemmts matpudHoe ypaBHeHuEe X+3(A-B)=4C, rne

oo 2e® e

2. Pemmwmth cucTeMBbl TUHEWHBIX anreOpandeckux ypaBHeHUH 1mo gopmynam Kpamepa, MaTpuuHbIM
MET0A0M, MeTosioM [aycca:
3X, +4X, +2X, =3
2%, —X, —3X; =-3
X, +5X, + X5 =2
BexTopnas anreopa
Jansl KOOPJIMHATEI BEPIINH UpaMuzbl AAAA
A(536), A(221), A(-L01), A,(—4;6;,—3). Haiiru:
1) mmny pebpa AA, ;
2) yron Mmexay peopamu AA, u AA,;
3) yron mexxay peobpom A A, urpansio AAA;
4) momwane rpann. AAA;;
5) o0beM nupaMubL.
AHagutudeckas reomerpusi. Kpusble 2-ro nopsijka
1. B tpeyrompauKe c BepmmHamMu A(2,1), B(5,3), C(-6,5) HaiiTi IuIMHY BBICOTHI U3 BEPIIUHEL A.
2. Hammcare kaHOHMYECKHE W TapaMeTpPHUYCCKHE YpPaBHEHUs MPIMOM, MPOXOMAsIICH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).
3. CocTaBuUTh ypaBHEHHE IUIOCKOCTH, Mpoxosimei yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
4. [loxa3aTb, YTO IpAMBIE MapauIeIbHbI:
X+2 y-1 z X+y—-2=0
—="——=—1u .
3 -2 1 X—y—-5z-8=0
5. Haiitn yrom mexay npsMmoH, mnpoxojsmeil uwepes touky A(-1,0,-5) m Touxy B(1,2,0), u
TUIOCKOCTBIO X-3y+Z+5=0.
6. OmpenenuTs TUN U MOCTPOUTD JIMHUIO:

A) X* -9y +2x+18y+73=0
B) 2x° +3y* —4x+6y—-7=0
B) y°—4x-2y-3=0

IIpenes u HenpepbiBHOCTH DOII
1. Haiitu npenenst QyHKIMA:

23 +x% 45 . x¥-3x-2  Jx+1-2 . 1-cos4x
lim 5 : > clim ——=; Im —;
xom X7 —X4+1 o1 XT—x—2 x23 [ x_2-1 x>0 2Xx-tgx

X 1

X—>+00 2x+1 x>0 e -1
2. HccnenosaTh Ha HEMTPEPHIBHOCTh, HANTH TOUKH Pa3pbIBa, CAC/IaTh USPTEXK:



X+4, x<-1,

y=4%x; y=ix*+2, -1<x<1,
2x, x=>1.

JudpdepeHunanbHOe HCHUCTEHHE (PYHKIUHM OJHOM IepeMeHHOH
1. Haiitu npou3BoHbIC (QYHKITHIL:

2X+1 ctg
y=e¥ 9 4 /x.sin?3x; y=

+37%%; y=(@x+5%"; y2 —x* +10yx =0.

2. Haiitu nuddepenuman Gynkumu:
X .
y=1In th+arcsm “5X.
3. Haiitu mpoM3BOIHbIE EPBOTO U BTOPOTO TOPSIKOB:
X =arcsin t,
=In(1-t?).
4. Haiitn Haubonbluee ¥ HanmMeHbluee 3Havenns Qpyuxmum Y = 2X+6—33/(X+3)° na orpeske
[-4; -2].
5. HaiiTi nHTEpBaIBI BO3pACTAaHUS, yOBIBAHUS, SKCTPEMYM (PYHKIIMN
S
x*+3

6. Haiiti acumnToTh Tpaduka GyHKIUH

X3

R
X +1

7. HaiiTi uHTEpBAaBI BBITYKIOCTH, TOUYKH Mepernda rpadguka GyHKIUU
y=x-e*

8. [IlpoBectu momHOe HccnenoBanne GYHKIINH U IOCTPOUTH rpaduk

IIpumep BapunanTa KonrpoabHoii pa6orsr Ne2
HNuaTterpanbsnoe ncuunciaenne POII
1. HaiitTn HeonpeaeI€HHbIE NHTErPAJIbI:

X2 +5X — /X +2
a) J. N

dx,6) [sin(3x+1)dx., 5) I4dx r

)
+4X+5 J.\/x —6x+1

1) jxsin(Zx)dx,e) Ixarcsin xdx , x) _[)()(3—111dx,3) -[sin )fcf:o:i—zdx'
2. Haiitu onpenenéHHble HHTETPAIbL:
72 e . 7l4 dX
a) J.\/Wcosxdx 6) -[x(ln D , B) _1[x In xdx , ) ! e —]

3. Haiitn HecoOCTBEHHBIC HHTETPAJTB:



“ dx e dx
a) I ,0) Iz— :
1 X5 =3X+2
4, Haiitu miomanpk o01acTH, 3aJaHHON JIMHHSAMH B JIEKAPTOBOM CHCTEME KOOPIWHAT:

5. Haiitu anuny KpuBOM, 3a1aHHON YpaBHEHUSIMU:

4(2cost —cos 2t)
=Inx,/3<x<+15,6) y= ,0<t<
2y )Y {4(23in t —sin 2t) "

6. HaiiTi 066éM Tea 0Gpa30BaHHOrO BpaIeHHeM 001acTH Y = X°, Y = Jx BOKpYT ocu OX .

7. HaiiTu KpUBOJIMHEWHbIE HHTETPAJIBI 10 KPUBBIM L, 3a1aHHBIM B J€KapTOBBIX WJIU MOJISIPHBIX

KOOpJMHATaXx:

a) jydI,L:y=x3,03xsl,6) Izdl,L:x=tcost,y:tsint,z:t,OStSZ,
L L

B) I x> +y?dl,L:r=acosp,0< x<1.
L

(DyHKI[I/lI/I HECKOJBbKHX IIEPEMECHHBIX

In( x*
1. Haiitu u moctpouts 00acTh onpenesieHust QyHKUUU Z = (x7) .
y—X
2. Haiitu yactHbIe mpou3BogHbIe QyHKIMKH Z = X -arctg y 5
1+x

3. HaiiTi mpon3BoOaHYIO CIOXKHON PYHKIMUA Z = x° y— yZX ,rIe X=UCoSV; y=usinv.

. 0z 0z . 2 .
4. HaiiTn mpou3BOHBIC 8_ u @_ HesiBHOM pyHKIMH €° — X" Y SIN XYZ = 0.

X y

5. Haiitu sketpeMmym yHKumn 1ByX nepemennsix Z = 4(X—Yy)—x* —y?.

IIpumep BapunanTa KonrpoabHoii padorsr Ne 3
OObIKHOBeHHbIe AU pepeHINAIbHbIE YPABHEHUS
1. Haiitn oOmmii umHTerpan win oduiee peuieHue U epeHIuaTIbHOr0 YpaBHEHUS MEPBOTroO

nopsijika (B mpumepax r), 1) pemuTh 3aaaqy Komm):

x% +2xy—5y?

a) VA—Xy' +xy’?+x=0, 6) 20xdx—3ydy =3x’ydy —5xy’dx, B) y'= 6
x? —6xy

_xy+l

{y'—yCosx:sin 2x, {Xy”ry:xyz, e) lzdx dy=0.
X X

y(0)=-1 y@® =1

2. Haittu o6miee pemenue auddepeHnnaaisHOT0 ypaBHEHMS:



a) y'xInx=y" 6) L+x°)y"+2xy’ =12x°.

3. Haiitu oOmiee pemenune nuddepeHIManbHOr0 ypaBHEHHUS (B MpUMEpE A) pEHIuTh 3aJady
Komm):

a) Yy —4y" +5y' =6x*+2x-5,6) y'"+2y" -3y =(8x+6)e*,

B) Yy —4y' +4y=e”(cosx+3sin x), 1) y" —64y’ =128cos8x — 64e®*.

Panbl

o0
1. Jloka3zaTh CXOJIUMOCTh U HAUTU CYMMY psijia Z

2
n=2 N

+n-2
2. MHccrnenoBath Ha CXOAUMOCTD PSIJIBL:

= sin n\/_ e = nl(2n +1)! = (3n—2)"
DTy nv/n Z ( ]’B)Z @Gn)r ;n(4n+lj '

n=1 1 n=1

I I —
= (3n+1)/In(n+5)

3. Hccnenosath pAAblI Ha a6COJHOTHYIO " YCJIIOBHYIO CXOOHUMOCTh:

N Zs.n n/n . i (-1)" Z( D"(2n+1)

- 7 “Znin(n+l) T 4% 3n+2

4. Haiitu cymmy psna Z 1) ¢ TouHocThro 110 0.001.

~4"(2n+1)

5. Haiiti 065acth CXOAMMOCTH CTEIIEHHOTO psija:

( 1) 2" (X-I-l)n = 4H(X_3)2n ( 1) (X+2)2n+1
nz; iz ; Jan+1 Z n?

6. Paznoxuts ¢pyHkuuto B psag Teisiopa no creneHsm X :
a) (3+e7)° ,6) 7/(12+x-x)?,8) In(1—x—20x?).

7. Beraucnuts uHTErpan ¢ ToyHoctsio A0 0.001:

°°  dx
a)
! Y1+ x

0.2
6) j sin( 25x2)dx .
0

8. Haiitu npuOmmxénHo pemenue 3amaun Komm B Buzme oTpeska psiza Teinmopa mo cremeHsM X C
yH — X2 + y2
y(0)=0,y'(0)=1

YEeTHIPbMSI HEHYJIEBBIMH KO3 PHUIHEHTaMU: {



Hpnioxenue 2.

OueHoYHbBIE CpeICcTBA /IJIs1 IPOBeIeHUs MPOMEKYTOYHOM aTTecTAlluN

a) [lnannpyemsble pe3ybTaThbl 00y4YeHHs U OLlEHOYHbIE CPEACTBA AJI MPOBeAeHHsI IPOMEKYTOYHOM
aTTecTalMM:

CTpyKTypHBIit
JJIEMEHT
KOMITETEHIINU

IInanupyemslie
Ppe3yNbTaThl 00y4YeHHs

OreHOuUHBIE CpeACTBa

OIIK-1 — crnocoOHOCTH MPEACTABIATH a/IeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHN HAy4YHYI0 KapTHMHY MHpPa Ha
OCHOBe€ 3HAHHS OCHOBHBIX IOJI0KEeHHI1, 3aKOHOB H METO/I0OB €CTECTBEHHBIX HAYK H MATEMATHKH

3HaThb

- OCHOBHBIE MOJIOKEHHUS
TEOpPUU TIPENENIOB U He-
MIPEPBIBHBIX GbyHKIMH,
rpaduKu OCHOBHBIX
3JIEMEHTApHBIX QyHKOMi 1
HX CBOMCTBA,

- OCHOBHBIE TEOPEMBI TU(-
(epeHIManbHOTO U HHTE-
TPalbHOTO  HMCYHCIICHUA
GyHKIMA OJHOW W He-
CKOJIBKHUX NIEPEMECHHBIX,
METObI

i depeHInanTbLHOTo
HCUYHCIICHUA
UCCIeA0BaHMS () YHKITHIA,

- OCHOBHBIE OJOXXCHHS

TUHEWHOW  anreOpsl W
AQHAJIUTUYECKOU
TCOMETPUH, MAaTpHLBl H

ONpENEINUTENN, JTHHEHHBIE
anreOpanveckue
YPaBHEHHUS U UX CUCTEMBI,
- OCHOBHBIE IIOHATHUSI TEO-
puUu  BEpPOATHOCTEN U
MaTeMaTH4eCKOU
CTaTUCTUKHU

arwnE

~No

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

28.

29.

30.

31.
32.

Teopernueckne BONPOCHI VIS IK3aMEHA
OcHoBHBIE cBefieHH 0 MaTpunax. Omnepanuy HaJ MaTPHLIAMH.
Omnpenenurenn KBagpaTHBIX MaTpHLl. CBoiicTBa onpeenuTeneii.
ObparHas MaTpuIa.
Panr maTtpunsl.
Cuctema N JMHEWHBIX YpaBHEHHH ¢ N mepeMeHHBIMH. Meton
oOpaTHOH Matpuiel 1 Gpopmyisl Kpamepa.
Cucrema N TMHEMHBIX ypaBHEHUH ¢ N nepeMeHHbIMU. MeTon [aycca.
CucreMa M JTMHEMHBIX YpaBHEHUU C N IEPEMEHHBIMHU.
CucreMa JTUHEHHBIX OJHOPOAHBIX ypaBHeHHH. DyHAaMeHTaIbHAas
cucTeMa pEeIeHHH.
CkansipHO€E IPOU3BENEHHE BEKTOPOB U €70 CBOUCTBA.
BexTopHoe npousBeieHIe BEKTOPOB U €ro CBOICTRA.
CMeriaHHOE IPOU3BEICHUE BEKTOPOB.
N-MEpHBIH BEKTOP U BEKTOPHOE IIPOCTPAHCTBO.
Pa3zmepHOCTB 1 6a31C BEKTOPHOTO NPOCTPAHCTBA.
Apudmernueckue omnepanudd  HaJl KOMIUICKCHBIMH
KommiexcHast miIocKoCTs.
Tpuronomerpuueckass W TOKa3aTenbHas (HOPMBI KOMIUIEKCHOTO
qHcIa.
ByneBa anrebpa: MHOXKECTBa, OTOOpaXECHUsI, anreOpa MHOXKECTB.
VYpaBHeHUs NPSMON Ha TIOCKOCTH.
YpaBHEHUsI IOCKOCTU B IPOCTPAHCTBE.
YpaBHeHUs NPSIMOH B IPOCTPAHCTBE.
BzanmHOe pacnosnokeHue NpsIMbIX MU IUIOCKOCTEH. YTOJI MexXay
HuMU. PaccTosiHMe OT TO4YkM [0 TpsMOH, mIockocTh. Touka
nepeceueHus MPSIMOH U TIIOCKOCTH.
KpuBsle BTOpOro mOpsiAKa: OKPYKHOCTh, JJIIHIIC,
napaboJia, X TeOMETPUUECKHE CBOICTBA U YpPaBHEHHUS.
Oyukmusa. CrocoOsl 3amanus. O6macte onpeaencHus. OCHOBHBIC
3JIEMEHTapHbIe QYHKIMHU, UX CBOHCTBA, rpaduky.
Ipenen ¢ynkumm B Touke. Ilpemen (yHKIMM B OECKOHEYHOCTH.
OIHOCTOPOHHUE MPEENEI.
BeckoneuHo manble 1 O6CKOHEUHO OONbIINe (QYHKIMH, CBI3b MEXIY
HuMH. CBO#icTBa OECKOHEYHO MAITBIX (DYHKITHIA.
TeopeMsl 0 nipenenax. PackpeiTue HeoNpeaeIEHHOCTEN.
3ameuaTeabHbIC IPEeIbl.
CpaBHeHHEe OECKOHEUHO MaiublX (YHKOHHA. OKBUBAJICHTHBIC
0ecKkoHeYHO Maible (GYHKIMM ¥ OCHOBHBIE TEOPEMBI O HHX.
[IpumeHeHue K BBIYMCIEHUIO IPEIENIOB.
IlonsaTne KoMIUIEKCHOrO uyucia. JlelcTBUA HaJl KOMIUIEKCHBIMU
yucnamu. PerreHne anreOpandeckux ypaBHEHHH BO MHOXKECTBE
KOMIUIEKCHBIX unce. OCHOBHAs TeopeMa anreOpbl MHOTOUJIEHOB.
HenpepsiBHOCT,  (yHKIMM B TOuke. TOYKM paspbiBa U HX
KiaccuuKaIus.
OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX QyHKIMAX. CBOMCTBA (HYHKIMH
HETIPEPHIBHBIX Ha OTpPE3Ke.
[IpousBonaHast pyHKITNH, ee TeOMETPHUUECKUI U (PU3UIECKUI CMBICIL.
YpaBHEHMsI KacaTelbHOU 5! HOpMaJIu K KpUBOIL.

qyucCJIaMu.

runepoOoina,




CTpyKTypHBIT
JIIEMEHT
KOMITETEHIMU

IInanupyemsie

pE3yJIbTaThl O0YICHHUS

OrneHOYHBIE CPENICTRA

33.

34.

35.
36.

37.
38.

39.
40.

41.
42,

43.
44,

45.

46.

47.

48.
49,

50.
51.

52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.

65.

66.

JuddepeHnupyeMocTh GYHKIMH B TOUKE.

[IpousBosHast CyMMBI, pa3HOCTH, IPOU3BECHUS, YaCTHOTO (PYHKLMI.
[IpousBosHas cI0KHOM 1 00paTHOM (HYHKIUH.
JudpdepeHnupoBanrie HESBHBIX W IapaMETPUUYECKU  3adaHHBIX
¢yukmid. Jlorapupmudeckoe auddpepeHIpoBaHue.

IIpou3BoHBIE BBICIINX MOPSAKOB.

Hduddepennnan GhyHKIHH. I'eomerprueckwmii CMBICIT
muddepernnana. OCHOBHBIE TeOpeMBI 0 AuddepeHIaiax.
[Ipumenenne nuddepenuana K MpUOIHKESHHBIM BEIYUCIICHISM.
OcHoBHBIE TeopeMbl Au(p(HEepeHIINATFHOTO HCYUCIeHU: Pomis,
Jlarpanxa u Komn.

IIpaBuno Jlonurans.

VYcnoBust MOHOTOHHOCTH — (yHKIMiL. OKcTpeMyMmbl  QyHKUUIL.
Heob6xoanmoe 1 1ocTaToqHOE YCIOBUS AKCTpeMyMa (pyHKIUH.
HawuGonbiiee u HanMeHblee 3HaUeHUsT QYHKIMU Ha OTpE3Ke.
Bemykiocts rpaduka Gpynkiun. Touku nepernba. Heobxonumoe n
JOCTaTOYHOE YCJIOBHS TOUEK Iepernoa.

AcuMIITOTH TpaduKa QyHKIIUH.

OmnpeneneHne (QYHKIMM HECKOJNBKHMX mepeMeHHbIX. OOmacts
oIIpeaeIeHNs. 3aMKHYTbIE i OTKPBITEIe 00macTi. CrocoObl 3aJanHusl.
YacTHBIE TIPOM3BOAHBIC (YHKIMH HECKOIBKHX IIEPEMEHHBIX, HX
TEOMETPHUYECKHN CMBICII.

Huddepernupyemocts W monHBIH  auddepeHnnan  GyHKIUH
HECKOJIbKUX NepeMeHHbIX. [IpuMenenue moanoro nuddepeHunana k
MIPUOIMKSHHBIM BBIYUCICHUSIM.

Ipou3sBoaHas CI0XKHON (YHKIMK HECKOJIBKUX MepeMeHHBIX. [TomHas
MIPOU3BOHASL.

JuddepennupoBanme HessBHON (GyHKINN HECKOJIIBKUX IEPEMEHHBIX.
OkcTpeMyM (QYHKIMM JBYX IepeMeHHbIX. HeoOxoaumbie u
JOCTaTOYHBIE YCIOBHUS SKCTPEMyMa.

VY cnoBHBIH SKCTpeMyM (YHKIIMU JBYX MEPEMEHHBIX.

HawnGomnbmree n HanMeHbIee 3HaYCHUS QYHKIMN IBYX IIEPEMEHHBIX B
OTpaHUYECHHON 3aMKHYTOU OOJIaCTH.

Heonpenenennsiit uaTerpan. OCHOBHbIE METO/IbI HHTETPUPOBAHUSL.
WHTterpupoBaHue pannoHalbHbIX QYHKIMHA.

WHTerpupoBanue TPUTOHOMETPUYECKHUX (DYHKIIUH.

WuTterpupoBanue HppannoHAIBHBIX (YHKIIHHA.

OmnpeneneHHBIH HHTErpal Kak Mpezesl HHTErpajbHON CYMMBI.
®opmyna Hetorona-JleitoHnma. OCHOBHBIE CBOMCTBA OMPEAEICHHOTO
UHTErpana.

Bbrruncienust onpeaeneHHoro HHTerpaia.

HecoOcTBeHHbIE HHTETPATBL.

I'eomeTprueckre PUI0KEHHS OIPEAEICHHOTO HHTETpaja.
[TpnbmamxeHHOe BHIYUCIICHUE OTIPEETICHHOTO HHTErpaa.

3agaun, NPUBOAAIINE K KPaTHBIM W KPWUBOJIMHEHHBIM HWHTETpallaM.
Brruncienne Maccsl HEOJHOPOIHOTO Tela, IEHTPa Macc, MOMEHTa
HUHEPIIHH.

KpuBonuHelHBIT HWHTETpal, €ro TEeOMETPUYECKHH CMBICI |
BBIYHUCIICHHE B IEKAPTOBBIX U MOJIPHBIX KOOPAUHATAX.

JIBOIHON MHTErpaj, ero reOMeTpUYECKUl CMBICI U BBIYMCIICHUE B
JIEKapTOBBIX M MOJISIPHBIX KOOPAMHATAX.

TpoitHOt wHTErpall W €ro BHIYUCIEHHWE B  JEKapTOBBIX,
LWITMHIPUYECKUX M Cc(EepUUecKUX KoopanHartax. [1oBEepXHOCTHBIH
HHTErpal.

[Tnockne nuHMM u kpusble. CnocoObl 3agaHusi, TIaJKUe U
peryJisipHble KpUBbIE, KacaTellbHasl, HOpMallb, JUIMHA TyT'H KPUBOM.

VYMeTn

pemars
3aJa4u 1o
H3y4aeMbl
M

Ilpumepnvle npakmuueckue 3a0aHUA ONA IKIAMEHA U 3a4ema:
1. Briuucnure npejenst:

J— 4 . i
1+4x—X .6) lim 3x-arcsin 2x ) Jim /2x—1—\/§.

4 x>0 COSX—COS* X x»3  y_3




CTpyKTypHBIT

IInanupyemsie
JJIEMEHT OueHo4HBIE CpeNCTBA
pE3yJIbTaThl O0YICHHUS
KOMITETEHIINN
TeopeTice dy 4x—x? X = ctg2t
CKHU 2. Haitigure d_ s QyHKOWit: a) Y =e A 0) { 9 -
paszzenam; X y=In (sm 2'[).
— obcyxnat
b CIIOCOOBI 3 . -\28
sdbexTin 3. Berunciute: a) y— \/§ +1, 0) (1— I) .
HOTO 4. Haiitn HeomnpeneNEHHBIA  MHTETPA: a) I sin 3x-cos5xdx , 6)
pemeHns
anrebpauy J' 1-cosx dx B I(2X+5)~exdx.
ECKHX (x —sin x)*
YpaBHECHH J20 vdx
H M HUX |5 BpYHCINTH ONpeAeIeHHbII HHTerpaj J. — .
CUCTEM; > /x2 +5
TIPUMEHST 1
b 6. BeIYnciuTh onpeieneH bl HHTerpal I 4x - arcsin xdx -
auddepen 0
[HAIBHOC | 7 Hajiry IJI0INA b ¢burypsl, OTrpaHUYEHHOU JINHUSAMU:
HCUYUCIICHU 9
e x| X=4, Yy~ =4x
nccienoBa
HUIO = 0 0 0
dynkmuit | 8. VI3MEHHTH MOpsIOK HHTETPHUPOBAHHUSI J'dy j fdx + J' dy J' fdx.
-2 —J2+y -1 7\/Ty
9. BeuucIuTh Hﬂ, D:x<y< J1-x%, x>0.
2, 2
5 XE+Y
10. Haiitn u MIOCTPOUTH 001acTh onpeneIeHus ¢byHKIMH
U=+9-X*—y> +(x-y)°
11. Haiitu TTOJIHBIH nuddepeHnman dhyHKIHU:
3 -
z=x"Iny—sin2xy.
12. HaiiTu uacTHble NPOM3BOJHBIE MEPBOTO MOPsAKA (QYHKIUH:
2,3
Z=5x“y"+In(x+4y).
13. HamicaTp ypaBHEHHE KacaTeIbHOH TNIOCKOCTH M HOPMaJTH K ITOBEPXHOCTH
[,2 2
Z=+/X"+Y" B Touke (3,4,5).
= X2 = 2xy +4y°
14. UccnemoBath Ha skcTpemyM ¢pyukmuto £ = X~ — ZXY +4Y
X, + X, =Xy =36
15. YMeThb pemuTh cucteMy § X; — X, + X5 = 13
2% + X, + X, =7
Buagers -
MIpaKkTH4ec
KHMH IIpumepnole npuknaounsie 3a0a4u u 3a0aHUA
HABBIKAMH | 34 1aua 1. 3aBHCHMOCTB IYTH OT BPEMEHH NPH NPSAMONHHEHHOM JABHKCHHH
HCIIONIb30B
3 2
aHus ToukH 3agaercs ypauerumeM S =—1°+2t° -3 rme S — nymeB M, a t
MaTemaru
HECKHMX — BpeMs B c. Beluucnute ee CKOpOCTb M YCKOPEHHE B MOMEHT BPEMEHU
HOHATHI U | t — 4 .
MeTol0B 3aganne 2. CocTaBbTe aNrOpUTM pEHICHUs JHMHEHHOrO OJHOPOJHOIO
(u3ysaemsl i epeHInaIbLHOTO YpaBHEHHS C TOCTOSIHHBIMU Ko duimeHTamu.
X pa3zeroB
MaTremaru
KH) TpH

peUICHUN




CTpyKTypHBIT

JJIEMEHT Tnanspyemeie OueHo4HBIE CpeNCTBA
pE3yJIbTaThl O0YICHHUS
KOMITETEHIINN
TIPUKIIaAH
BIX 33/1aY;
-HaBbIKaM
u
00001meHu
s
pe3ynbTar
OB
pemeHus,
pe3ynbTar
OB
00paboTKH
CTaTUCTHY
€CKOro
JKCIEepuMe
HTa;
- Ccrmoco0aMH OLCHUBaHMS
3HAYUMOCTH "
MIPaKTUIECKON
MIPUTOTHOCTH TTOJTyIEHHBIX
pE3yNIBTaTOB
OIIK-2 - c¢noco0HOCTh BBISIBJIATH €CTECTBEHHOHAYYHYI0O CYIIHOCTH Mpo0JieM, BO3HHKAIOIIMX B Xoje
npogecCHOHANBbHON 1eATeJbLHOCTH, NPUBJIEKATH /sl MX pelleHHsl COOTBETCTBYIOIINH (PU3UKO-MaTeMaTHYeCKHi
anmnapar
3HaTh - OCHOBHBIC TOHATHA U
METO/IbI MATEMATHIECKOTO
afai3a.  TCOPUH TIPEAC™ | 4 @DOpMyIHUPOBKH OCHOBHBIX TeOpeM (CBOWCTB, MPHU3HAKOB M3Y4aeMBIX
JIon H“ HETIDCPHIBHBIX TIOHATHH, HEOOXOJUMBIE M JIOCTAaTOYHBIC YCIOBHUSI) B M3y4aeMBIX pasjelax
¢byHkuui, nuddepeHm- Kypea.
AIBHOTO W MHTCTPATBHOTO | 5 © £ for0 gy PacKpBITHS HEOINPEAEICHHOCTEH, BBIICHEHUS HENPEPHIBHOCTH
HCL“MCHeHHH bymxuuit on- (yHKIHU OHOH ITepeMeHHOH.
HOM M HECKOJBKHX TICPE- | 3 AJTOPUTM  TIPUONMKEHHOTO  BBIYMCIEHHS (QYHKIMH C  TTOMOIIBIO
MEHEHPIX, i depeHnnana; HalMCaHus ypaBHEHHsI KacaTeJIbHOM MPSIMOHN (TNTOCKOCTH).
- OCHOBHBIE  TOHSATHUS
N " | 4. Anroputy™ nosHoro ucciaeoBaHus GyHKUUH.
JIMHCHHON aJ'Il“fi6pr, 5. Metobl BBISICHEHHUS KJIACCOB MHTEIPUPYEMbIX (YHKIHMH, & TAKKE METOJIbI
cucTeM o JTHHCHHBIX HETTIOCPEACTBECHHOI'O UHTETPUPOBAHUA U MHTETPUPOBAHNA OCHOBHBIX KJIACCOB
ypaBHeHmit; P ——
aHAITNTIICCKON 6. CriocoObI BBISICHEHUS] CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
FeOMETPUH, 7. OOmyto cxeMmy IOCTPOEHHS KpaTHBIX MHTETPajioB M CBEACHUS HX K
- OCHOBHBIC TIIOHATHA U TIOBTOPHBIM.
METOJIBI . Teopur | ¢ OO1yro cxeMy Hax0XXJECHHUS PEIICHHsI CUCTEM JMHEHHBIX anreOpandeckux
BEPOSATHOCTEH 31 ypaBHEHHIL.
CTaTUCTUUYECKOTO aHaIHU3a
pE3yNbTaTOB
HKCIIEPUMEHTA
Ymeth - KOPPEKTHO BhIpaxkath u | IIpumepnvie npaxmuueckue sadanus u 3a0a4u
apryMEHTHPOBAHHO 3ananue 1. CocraBbTe aIrOPUTM PELICHUS ..... 33/1a4H.
000CHOBBIBATh

MOJIOKEHUST  TIPEIMETHOM
00JIacTH 3HAHUS M METO-
JIOB MaTeMaTHYECKOrO
aHamu3a JJII TOCTAaHOBKH
U peueHuss KOHKPETHBIX
MIPUKIIAIHBIX 33424

3apanue 2. Beruncianre npubamKeHHo Y = 5\/ X mpu X = 1,03.

3anaua 3. Beranciute npezen o npasury Jlomurans lim w.
X—2
X*—4
3aganune 4. Chopmynupyiite HEOOXOIUMOE YCIOBHE 3KCTpeMyMma (YHKIIUU
OJTHOM MepEMEHHOM.

12

3apaua S. Uccrenosats GpyHKUMIO M HOCTPOUTH €€ rpaduk: y =2 + —
X°—4
3agaya 6. KakoB reomMeTpuueckuil CMbICT ONpEAENEHHOr0 HMHTErpajga oT
JAHHOW (DYHKIIMW B TaHHOM HHTEpBaJe B IEKAPTOBOH CUCTEME KOOPIUHAT?
3aganne 7. YKaxuTe BepHOE YTBEPKACHUE O QYHKIIUH JBYX ITEPEMEHHBIX:

a). TPaJMEHT NEePIEHIMKYJIISIPEH KacaTeJIbHOM IIIOCKOCTH;




CTpyKTypHBIT

IInanupyemsie
JJIEMEHT OreHOUHBIE CpeACTBa
pE3yJIbTaThl O0YICHHUS
KOMICTEHITHH
0). TpPaIUCHT SBJIACTCS MPOU3BOIHOM MO HATIPABJICHUIO;
B). TPAJIMCHT SIBIISCTCS KaCaTCIbHOMN K IMHUH YPOBHS;
r). TPAJUCHT ONPEACIsICT HAmpaBlCHUE MAKCUMAIbHOH CKOPOCTH
W3MCHCHUS (DYHKIIUH.
Bnanets - HaBBIKAMU HCHONB30Ba- | Ilpumepnsie npakmuueckue 3a0anus

HUS JIOTHYCCKH BEPHO, ap-
TYMEHTHPOBAHO U SICHO
CTPOHUTh YCTHYIO U TIHCh-
MEHHYIO pedb Ha PYCCKOM
SI3BIKE, TOTOBUTH U peaaK-
THPOBaTh  TEXHUYECKHE
TEKCTHI ¢ MAaTEMaTHIECKOM
CHUMBOJIUKOH WA
dbopmynaMu,  IyOIUIHO
MIPECTABIATh COOCTBEH-
HbIC M HW3BECTHBIC HAy4-

HbIE pE3yJbTAaThl, BECTU
JTUCKYCCHH,

- HaBBIKAMHU U
METOAUKAMU 00001eHUS
pe3yIbTaToB pelieHus,
IKCIIEPUMEHTABHOM
IEATEILHOCTH

3ananme 1. [lopazmpiuuisiite:

1) BepHo 111, uTO cyMMa, pa3HOCTb U IPOM3BEJCHUE JIBYX YETHBIX (PyHKIMIA
€cThb ueTHast QyHKIUS?

2) Kaxkol, B cMbIC/ie YETHOCTH, OyneT (YHKIMs, paBHas MPOM3BEICHUIO
(cymme) IByX HEUETHBIX (DyHKIUH?

3) CymecTByrOT 11 (GYHKINH, 0OpaTHBIE caMuM cebe (TIPH JOKa3aTeIbCTBE
BCIIOMHUTE TIPEUIOKEHHE 0 rpadukax oOpaTHRIX (QyHKIwiT)?

4) Moxet nu 9eTHast QYHKITHS OBITH CTPOTO MOHOTOHHON?
3aganmne 2. CucremMaTusupyite m 00O0OIINTE BCE KIIOUEBHIC MOHATHA M
MIPUEMBI PEIICHHs TUIOBBIX 3a1a4 1o Teme «lIpomsBomnas» u «IIpumeHeHne
NIPOM3BOJIHOM NpH HccienoBaHuu (QyHkumit». Pesynsrat odopmure B BHe
TaOJIHIIBL.
3aganne 3. CHUMHTE BUICOPOJIMK HA TeMy «S] Hayuyy Bac pelath 3aJadu 1o
TeMe...». [IpuMepHBIii CIIUCOK TEM:
1) JleticTBust HaJ KOMIUICKCHBIMH YHCIIAMH B pa3HOi hopme.
2) Beruncienue npezenoB GpyHKIUU OJHON EpeMEHHOM.
3) Pemenme 3amau Ha WCCIEIOBaHHE HENPEPHIBHOCTH (QYHKIMH W
XapaKTEPUCTUKE TOUYEK e€ pa3phiBa U T.1.

0) Ilopsiiok mpoBeIeHUs: IPOMEKYTOUYHOM aTTeCTALUM, IOKA3ATEJIM U KPUTEPUH OLleHMBAHUSL:
IIpomexyTouHast aTTecTalusl MO AUCHUIUIMHE «MareMaTHKay BKJIIOYAaeT TEOPETHUECKHEe BOIPOCHI,
MO3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHMS OOYYalOUIMMHUCS 3HAHWH, W TPAaKTUYECKUE 3aJaHws,
BEISBIISFOINNE CTEMeHh C(HOPMUPOBAHHOCTA YMEHHUH U BIAJCHUN, MpoBoAUTCA B popme sKx3ameHa (1 u 2
ceMecTphl) U B popme 3auera (3 cemectp).

DK3aMeH 1o TaHHOHM JUCHUILTUHE MPOBOJUTCS B YCTHOU (hopMe MO SK3aMEHAITMOHHBIM OUIIETaM, KaXKIbIi
13 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIPOCA U JBa IPAKTUYECKUX 3aTaHuUsl.

IToka3zaTesin M KPUTEPHHU OLIEHMBAHUS IK3aMeHa:

— Ha OILEHKY «OTJIMYHO» — OOyYaroluiics NEeMOHCTPHPYET BBICOKHH YpOBEHb C(HOPMHPOBAHHOCTU
KOMIIETCHIIUH, BCECTOPOHHEE, CHUCTEMAaTHUECKOE M TIyOOKOE 3HaHHEe Y4eOHOro Marepuana, CBOOOIHO
BBITIOJIHSIET TPaKTHYECKHE 3aJlaHHs, CBOOOIHO ONEpUPYET 3HAHUSIMM, YMEHUSMH, NPUMEHSET UX B
CUTYaIUSIX TOBBIIIEHHOM CIOXHOCTH.

— Ha OIIGHKY «XOpOIIo» — OOYYalolUiics AEMOHCTPUPYET CpPEAHUH YPOBEHb C(HOPMHPOBAHHOCTU
KOMIIETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAlOTCS HE3HAUMUTENIbHBbIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHHSA TpPU aHATUTHUECKUX OIepalusx, NMepeHoce 3HAaHWW M yMEHHH Ha HOBBIE,
HECTaHJIapPTHBIE CUTYAIHH.

— Ha OIEHKY «YyHOBJETBOPMTEJIbHO» — OOYYalOLIMHCS JEMOHCTPUPYET IIOPOTOBBIl YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLMI: B XOJE€ KOHTPOJBHBIX MEPONPUSATHHA JOMYCKAlOTCS OLIMOKH,
NpPOSIBIISIETCS  OTCYTCTBHE OT/ACIBHBIX 3HAHWW, YMEHWH, HAaBBIKOB, OOYYAIONIMKCS WCIBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHEHUS NIPU ONEPUPOBAHUM 3HAHMAMU M YMEHHSIMU IPH UX NEPEHOCE Ha HOBBIE
CUTYyalLuH.

— Ha OIICHKY «HEYAOBJIETBOPHUTEIBLHO»— OOYyUaIONIUiCS JIEMOHCTPUPYET 3HaHus He Oonee 20%
TEOPETHUIECKOTO MaTepHala, TOMyCKaeT CYIIeCTBEHHBIE OTNOKY, HE MOXKET MTOKa3aTh MHTEJUIEKTyalbHbIC
HaBBIKM PELICHHS MPOCTHIX 3a/1a4 WIIM HE MOKET IMOKa3aTh 3HAHMSA J1aXKe Ha YPOBHE BOCHPOM3BEICHHS U
00BsIcCHEeHHSI THPOPMALIUH.

Hokazamenu u Kpumepuu OUeHUSAHUA 3auema:

- U CAAYM 3a4eTa o0ydJarouuiics mokaspiBaeT copmupoBaHHOcTh KommereHmid OITK-1, OIIK-2, t.e.
MOKa3bIBAa€T COOTBETCTBYIOIINE 3HAHUS 3a]1ay;

- 3a4eT He CAAH, €CIH Pe3yNbTaT 00yUeHH HE JOCTUTHYT, OOyUaIONINICA HE MOKET IM0Ka3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BE/ICHUSI U OOBSCHEHUS] MHPOPMAIMH, HE MOXKET MI0Ka3aTh UHTEIIEKTYIbHbIE HABBIKH
peLIeHNs] TPOCTHIX 3a1ad.






