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JIMcT akTyasu3anum padoueii nporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2024 - 2025
yaeOHOM roly Ha 3acefqaHuu kageapsl [IpuknagHoit MaTeMaTuku U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM Toy Ha 3acenaHuu kageapsl [IpUKIIaaHON MaTeMaTHKU U UH()OPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapsl [IpukiaaHoil MaTeMaTuKu U MHOOPMATHKH

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4aeOHOM roJly Ha 3aceqaHuu kadenapel [IpukiagHol MaTeMAaTHKN U WHOOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U ogoopena s peanusanuu B 2028 - 2029
y4ueOHOM Toly Ha 3acenanuu Kadeapsl [IpukinagHoit MaTeMaTHKy U HHGOPMATHKA

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpena, oocykieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATHKH

IIporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bekos




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

Llensimu ocBoeHHS JUCUMIUTUHBI «MaremaTHKa» SBISETCS MPUBUTHE HAaBBIKOB
WCIIOB30BAaHUSI MAaTEMaTUYECKUX METOJIOB HCCIEIOBAaHUS M OCHOB MAaTeMaTHYeCKOro
MOJIETIMpPOBaHusl B Oyaymied npodeccuu M0 HWHKEHEPHOMY OOECIEUeHHIO JesTeIbHOCTH
YelloBeKa B HeIpax 3eMJIH MPH AKCILTyaTAllMOHHON pasBelKe, J0ObIYe U mepepadoTKe TBEPABIX
MIOJIE3HBIX HCKOMAEMbIX, CTPOUTENICTBE M SKCIUTyaTalldd IMOA3EMHBIX OOBEKTOB Pa3IMYHOTO
Ha3HA4YCHHUS.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

JucuumuHa Beiciias maremaTnka BXOAMT B 00s3aTelbyl0 4acTh Y4eOHOro IJIaHa
00pa3zoBaTeNbHON MPOTPaMMBI.

JUis u3ydeHuss  JUCLMIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OPMHPOBAHHBIC B PE3YIIBTATE U3YUSHHSI JUCIUTUTNH/ TPAKTUK:

JUis u3ydeHus AMCLUMIUIMHBI HEOOXOIUMBlI 3HaHMS U YMEHHUs, C(OpPMHUPOBAaHHBIC B
pe3ysibTaTe U3Y4YEeHUU TUCHUIUIMH: «AnreOpa M Haudana aHainuza», «l'‘eomerpus» B 00BEME
IIPOrpaMMbl CpeAHEN LIKOJIBI.

3HaHus (YMEHUs, BJIaJIEHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JaHHOM JUCLMILIMHBI OyIyT
HEOOXOAUMBI ISl U3YUCHHST TUCIUTUINH/TIPAKTHK:

®dusnka

TeopeTnueckass MexaHUKa

ConpoTuBieHne MaTepualioB

[TpuknaaHas MexaHUKa

DIIEKTPOTEXHUKA

Teopus BeposTHOCTEH U MaTeMaTH4eCKask CTATUCTHUKA

AHann3 TaHHBIX

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJbTAThl 00yUeHH s

B pesynbpTare ocBO€HUS TUCHMIUIMHBI (MOAYIsi) «BrIciias MatemaTuka» oOydarouiuiics
JOJKeH 001a1aTh CIEAYOIMIMMU KOMIETEHIIUSAMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

YK-1 CnocoGeH oOCyIIeCTBIATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO TOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanu3upyeT MpoOJEMHYI0 CHTYal[Ml0 KaK CHCTEMY, BBIABIAS €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnuecku orieHuBaeT HaIG)KHOCTh UCTOYHUKOB HH(pOpMaIuu, paboTaeT ¢

OPOTHBOPEUYMBON HHGpOpMaLKell U3 pa3HbIX HCTOUYHUKOB, OIpEIenseT
npoOensl B HWHPOPMAIMKM, HEOOXOAUMOUN HJisi pEIICHHUs] MPOOJIeMHON
CUTYaIlUU, U IPOEKTUPYET IPOLECCHI 110 UX YCTPAHEHUIO

YK-1.3 Pa3zpabarbiBaeT U colepikaTelbHO apryMEHTUPYET CTPATeTHi0 pelIeHUus
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIMILITMHAPHOTO
MOJIXOJI0B; CTPOMUT CIEHApUU peaju3alid CTpaTeruu, OIpeaesss
BO3MO>KHBIE PUCKH U NIpeJIarasi IyTH UX YCTPaHEHUs




4. CTpyKTypa, 00b€éM U coepkaHue TUCHUIINHBI (MOLYJIs)
OO01ast Tpy10€MKOCTb AUCLHUILUINHBI COCTABISACT S 3aueTHbIX enuHul 180 akaj. yacos, B TOM 4yHCIIe:
— KOHTaKTHas pabora — 76,1 akaj. 4acoB:

— ayauTopHas — 72 akaj. 4acoB;

— BHeaynutopHas — 4,1 akaj. yacos;

— caMmocTosTeabHas paboTa — 68,2 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluy - SK3aMEH

TabJIMLa TPOU3BOJHBIX.

AynuropHas ) =
. | womraxrHas paGora 2 E dopma TeKyIero
=
= B aKaj. yacax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S . p Kon
S 3 © | caMOCTOATENFHON |  yCIEeBaeMOCTH U
JUCLUATUINHBI 5 [ . | xommereHuu
@) 2 £ paboThI TIPOMEKYTOUHOM
nab. | mpakT. | = Q8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. DneMeHTHI JTMHEHHO# anreOps
1.1 Jluneitnas  anreOpa: MOJITOTOBKA K
Marpunbsl 1 gecTBuS Haj IIPaKTUYECKUM
HUMH. Omnpenenurenu 3aHATHUSM,
KBaJpaTHbIX MaTpHIL, pPaHT CaMOCTOSITENIbHOE ayJUTOpHast VK-1.1
MaTpHIbl, oOpaTHas MaTpuIa. M3y4eHUe KOHTpOJIbHAs paboTa )
1 6 6 2 YK-1.2,
Meronpl  pemieHuss CHUCTEM JUTEpaTyphl, (AKP) Nel
N YK-1.3
JHUHEHHBIX  anreOpamdecKux BoinosiHeHue PI'P PT'P Nel
YpaBHEHHUH. Teopema Nel «Martputis.
Kponexepa-Karemmm. Onpenenurend.
OnIHOPOIHBIE CHCTEMBI. Cucremb»
HWroro no pazngeny 6 6 2
2. BBemenne B MaremaTHuyecKui
aHam3
- IOJITOTOBKA K
MIPaKTHYECKOMY
2.1 Tpenen U HEIPEPHIBHOCTD 3arTHIO, YK-11,
(b' KpHH oTHO HI; iMeHHOﬁ 1 2 2 8,2 - COCTaBJIEHHE TECTUPOBaHUE VK-1.2,
YHKI P yueOHOI KapThl YK-1.3
«Bpruncinenue
Npe/CIIOB
Hroro no pazaeny 2 2 8,2
3. JuddepenimansHoe
ucuucieHne (QYHKUUM OJHOW U
MHOTHUX IIePEMEHHBIX
3.1 Onpenesnenue
. - IOJITOTOBKA K
NpPOU3BOJHOW  (QYyHKIMH B
MIPaKTHICCKUM
touke. [uddepenuman, ero
e 3aHATHSM,
TEOMETPHIECKUN CMBICIT VK-1.1,
. - BeITIOsTHEeHUe PI'P PI'P Ne2;
T'eomerpuueckuit ul 1 2 2 4,2 VK-1.2,
N Ne 2 TECTUPOBAaHUE
MEXaHUYECKUI CMBICIT VK-1.3
. «duddepennuans
MIPOU3BOIHOM. [IpaBua
sdpbepeHIIpoBanu " HOE MCYHUCIICHUE
PEHID @O 1 GHIT"




3.2 IIpousBoaHbIC u

- IOATOTOBKA K

ﬁg@}?i}g‘fﬂﬂgg; TBeIZ:CIeHI\I/;I; MIPAKTUYECKOMY YK-1.1,
Hg) c{):[e e}.I I/IaJ'II)H.Ol“O P 2 2 2 3aHATHIO, PI'P No2 VK-1.2,
n PeHI - BeinoaHenue PI'P VK-1.3
WCYHCTICHHUSL. dopmyna No 2
Teiinopa. IIpasuno Jlonuransa h
3.3 ITpumeHeHME
MIPOM3BOTHON u - MOArOTOBKa K
II/)I P —— o IIPAaKTUYECKOMY YK-1.1,
flccne I())Bafmn ’ byHKuwmii pH 4 4 4 3aHATHIO, PI'P No2 VK-1.2,
A YHKIL - seimoanenue PI'P VK-1.3
BBIYMCIICHUN TPUOJIMKEHHBIX No 2
3HAYCHUI B
34 Huddepenuupopanue - OFOTOBKA K
®HII: mnoHsTHE  YaCTHBIX
IIPaKTUYECKOMY YK-1.1,
MIPON3BOIHBIX, ITOJIHOTO - PT'P Ne2,
udpdepeHnrana, KCTPEMyM 2 2 4 SAHATHIO, - TECTUPOBaAHUE YK-1.2,
a1 peHI > pemy - BeITIOsTHEHUe PI'P P VK-1.3
OHII, oneMeHTH  TeopHH No 2
OIS -
Wroro no pasneny 10 10 14,2
4. HHarerpaipHOe  UCUHCIICHUE
(hYHKIIMY OJIHO# TEpEeMEHHO
- IOATOTOBKA K
4.1 TlepBooOpasHasi (HyHKIIHS. MPAKTIMECKOMY
Heonpenenennsiit nuaTerpan u SAETHIO,
€ro  OCHOBHBIC  CBOMCTBa - Boimionnenue PI'P - PI'P Ne3; YK-11,
Tabmuma  Heormpe, GJ'IeHHLI); 2 2 4 3 - TECTH OB_a}’me YK-12,
» pexn «HeomnpeneneHHsl p VK-1.3
HUHTETPAJIOB  OT  OCHOBHBIX . N
3JIEMEHTAPHBIX QYHKIHIA H, OUPCCIICHHBIH
HECOOCTBCHHBIM
HWHTETpa»
4.2 OCHOBHEBIE METO/IBI
WUHTETPUPOBAHUS Meroast TOJIFOTOBKA K
HEnocpe, CTBeHH(')I‘O TPAKTHIHCCKOMY - PT'P Ne3; YK-11,
I/IHTCFpI/II[OBaHI/ISI 2 2 4 SatATHIO, - TECTU OB_al-,Il/Ie YK-1.2,
pup ) o - BeintosHenue PI'P p VK-1.3
WuTerpupoBanue 3aMEHOI No3
TIEPEMEHHON U MO YacTsIM -
-IIOZrOTOBKA K
4.3  OCHOBHBIE  METOJIbBI HPaKTUYECKOMY YK-1.1,
- PI'P Ne3,
HWHTETPUPOBAHUS. 2 2 6 3aHATHIO, - TeCTHDOBANHE VK-1.2,
Hurerpuposanue apobeit - BbInosiHenue PI'P p YK-1.3
Ne3
4.4 OCHOBHBIC METO/IbI
WHTETPUPOBAHHUS - TOATOTOBKA K
’ MIPaKTUIECKOMY ) 2. YK-1.1,
TI/I}II/;I;“GOTE:I\I;:: aItIItPIIZCKI/IX u 2 421 6 3ariTHIO, - TG(EFFI/IP ('I\ll;_;l;yle YK-12,
P P - BpinostHenue PI'P P VK-1.3
UppaLMOHAIBHBIX No3
BBIPAXKECHHI -
4.5 OmpenesneHHBIN HHTETpall.
- MOJITOTOBKA K
®opmya MPaKTUYECKOMY VK-1.1
I(':I;OFIT:TP;'HCHGH“H& MeTtoast 2 221 84 SaHATHIO, - T-G(EFFI/IP N:sline YK-1.2,
) ol - BeinosnineHue PI'P po VK-1.3
WHTETPUPOBAHUSI. No3
IIpunoxxenus. B
4.6 HecobcTBeHHEBIE - IOATOTORKA K
HHTETPAIIBI AbcomoTHas TPAKTITICCKOMY - PT'P Ne3; YK-L1,
CXO, I/IMOCT'B IIpuznaku 2 221 6.4 SAHATHIO, - TECTH OB_aI-’II/Ie YK-1.2,
A ) P - BeinoaHeHue PI'P P VK-1.3
CXOIMMOCTH.
Ne3
HWroro no pazneny 12 14/611 | 34,8




5. OOBIKHOBEHHBIE
quddepeHanbable  ypaBHEHUS
onay)y: AY 1loro wu BeICIIHX
nopsaakoB. OCHOBHblE —MOHSTHUS,
Metonsl pemenus. Cucremsr Y
HEPBOIo MOPSIIKA.

5.1 OOBIKHOBEHHBIE

i bepeHIaIbHbIe - MOJITOTOBKA K

ypaBuenus (OY): Y 1-ro u MIPAKTUYECKOMY ) YK-1.1,
- PI'P Ne4;

BBICIIMX nopsinkos.| 1 6 4 9 3aHATHIO, - TecTHpOBaHHE VK-1.2,

OCHOBHEIE TIOHSTHS, METOJIBI - seimoanenue PI'P VK-1.3

pemenus.  Cucremnr Y Ne4

TIEPBOTO MOPSIIKA.

HWroro no pazneny 6 4 9

HTtoro 3a cemectp 36 36/611 | 68,2 9K3aMeH

Wroro no qucuuIuivHe 36 36/61 | 68,2 JK3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. Tpaguuuonusie oOpa3oBaTenbHble TexHOJOruu. OpraHuzanus 00pa30BaTEIHHOIO
mpouecca, IpeanoyiaracT MNpsSAMYK0 TPaHCIALMIO 3HAHUKW OT IpernojaBaTens K CTYAEHTY
(IpeuMyIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX METOJ0B OOyuYeHUs).
VY4eOHast 1eATeNbHOCTh CTYACHTAa HO-CUT B TAaKUX YCIIOBHUSX, KaK IPaBUIIO, PENPOAYKTHBHBIN
Xapaxkrep.

®opMbl y4EOHBIX 3aHATHI:

- uHbopManMOHHAas JIEKIHUS — I[IOCJIEOBATEIbHOE H3JIOKEHHWE MaTepuana B
JTMCUUIUIMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE MPEUMYILIECTBEHHO BEpOAIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, TOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IIPEIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoexTHoro oOyueHus. OOpa3oBaTeNbHBIN MpoOLECC IMOCTPOEH B
COOTBETCTBUM C aJIOPUTMOM IIO3TAIHOTO PELICHMs] MPOOJEMHOW 3ajadd WM BBIIOJHEHUS
yueOHoro 3ananus. [[poekT npeamnongaraeT COBMECTHYIO Y4eOHO-II03HABATEIbHYIO JIEATEIbHOCTh
IpyNIbl CTYJE€HTOB, HAIIPaBJICHHYIO HA BbIPAaOOTKY KOHLEMIMH, YCTAHOBJICHHUE LieJel U 3ajad,
(GOpMYIHUPOBKY OXHAA€MbIX PE3yJIbTAaTOB, OMPEIEICHUE MPUHIUIOB U METOAUK PELICHHS
IIOCTABJIEHHBIX 3a/lay, IUIAHUPOBAHME XO-Ja pPaOOThl, MOMCK JOCTYNHBIX U ONTHUMAJIBHBIX
pPECYPCOB, MO3TAMHYIO peaH3aluio IJIaHa paboThl, MPE3EHTALMIO PEe3yNbTaTOB pabOThI, HX
ocMbICiIeHne U peduiekcuto. [IpumensieTcss B OCHOBHOM JUIS ITepeXxoa KOMIETEHIIUH Ha YPOBEHb
BJIQJICHUSI.

OcHOBHBbIE TUITBI IPUMEHSAEMbIX HAMH B 00pa30BaTEIbHOMN J1€ATENbHOCTH IIPOEKTOB!

HccnenoBaTenbCkuii MPOGKT — CTPYKTypa NpuOmmKeHa K QopmaTy HaydHOTO
UCCIIEOBaHMs (0Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, OIPEJCIICHUE HAY4YHOH MpoOsIeMbl,
nperMera U OO0bEeKTa HUCCIEOBaHMs, IeNied U 3aJay, METOJ0B, UCTOYHUKOB, BBIJIBIKEHHE
TUIIOTE3bI, 0000IIEHNE PE3yIbTAaTOB, BBHIBOJABI, 0003HAUEHHWE HOBBIX MpoOsieM). PesymbTaTom
ABIIsieTCA yueOHast KapTa 110 MO0 Halei 00pa30BaTesIbHOM MPOrpaMMBl.

TBOpYECKHI MPOEKT, NPEANOJAralolIMi B OTJIWYHAE OT MPEABIAYIIEr0, KOHEYHBIN
MPOJYKT B CIAEAYIOUIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYUMOMY «MAaTEeMAaTHUYECKOMY»
coObITHIO (Ipa3aHUK yKucha «[Ium» u T.1.); «MaTeMaTudeckas» OTKpPBITKA (CBOEro poaa ydeOHas
KapTa, TOJIbKO He(popMallbHO, KpacOYHO OPOPMIIEHHAs; BUACOPOJIHK «Sl Haydy Bac pemarsb ...» U
T.II.

NupopmanoHHbIE MpPOEKT — y4eOHO-TO3HABAaTeIbHAs JACSTEIBHOCTh C  SPKO
BBIpQ)KEHHON 3BPUCTUYECKON HAIPaBICHHOCTHIO (ITOUCK, OTOOP U cUCTEeMaTU3alus HHPOopMaLuu
0 KakoM-TO 00BEKTEe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(pOpManuen, ee aHaIu3 1
0000111eHUE U, HAKOHELI, TPE3eHTALUs 110 IPAKTUYECKOMY MPHIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelibHbIe TEXHOJIOTHN. Opranu3arus
00pa3oBaTeNbHOIO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOTPAMMHBIX Cpell U

TEXHUYECKUX CpelNCTB PaboThl ¢ wuHpopmarmein (MHPOPMAIMOHHYIO Cpely YHUBEpPCHUTETa
MOO/IYC MOODLE).

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATeIbHOM padoThl 00y4arommMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTeCcTallUuM
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALIMOHHOE 00ecTieYeHre TUCIIUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTypa:

1. IlunaueB B. C. Beicmias maremaruka: ydeOnuk / B.C. IllumayeB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bricmee obpazoBanue). — ISBN 978-5-16-101787-6. - Tekcr:
aneKTpoHHbIN. - URL:



https://new.znanium.com/catalog/product/990716. — Pexum goctyma: s aBTOPHS3.
0JIb30BaTENEH.

2. Slumenes, JI. T. Beicias maremaruka : yaeOnuk / JI. T. Slumenés. - Mocksa : PUOP :
Nudpa-M, 2020. - 752 c. - (Beiciiee obpazoBanue; bakanaspuar). - ISBN 978-5-369-01032-7. -
Tekcr : anexkrponnsii. - URL: https://znanium.com/catalog/product/1056564 (nata obparieHus:
28.06.2022). — PexxuM J0CTyIIA: 110 MOAIUCKE.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Marematuka B mpumepax W 3agadax: yueO. mocobume / O.M. JlerrsipeBa, JI.H.
Kypbenko, I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UTHOPA-M, 2019. —
372 c. — (Bricmiee o00-pa3oBanme: bakanmaBpmar). - ISBN 978-5-16-102288-7. — Tekcr:
anekTponnsii. — URL: https://new.znanium.com/catalog/product/989802.— Pexum mocryma:
JUIS1 aBTOPU3. I10JIb30BATEIIEH.

2. ®uxtenronbll, .M. OCHOBbI MaTeMaTHYECKOro aHanu3a: y4eOHuK: B 2 yactsax / .M.
®uxrtenronpi. — 11-e u3g., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — TekcT : 3aeKTpOHHBIH // DieKTpOHHO-OHOIMOTEYHAS
cucrema «Jlaub» @ [caiit]. — URL: https://e.lanbook.com/book/112051 (mata oGparieHus:
28.06.2022).- Pexxum gocTyma: i aBTOPU3. OJIb30BaTEICH.

3. ®uxrenroiubiy, .M. OCHOBBI MaTeMaTHYECKOTO aHAIM3a: Y4eOHUK: B 2 acTsx / [.M.
Ouxrtenronsll. — 10-e uzg., crep. — Caunkr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 3neKTpoHHBIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oGparenus:
28.06.2022). — PexuM nocTyma: Ui aBTOPH3. TOJIb30BATEIICH.

4. Illunaues B. C. 3agaunuk 1o BbIciiel MaTeMaTuke: yued. mocodue / B.C. [llumayes.
— 10-e m3x., crepeornnr. — MockBa: UHOPA-M, 2020. — 304 ¢. — (Bricmiee oOpa3oBaHue). -
ISBN 978-5-16-101831-6. — Texkcr: JJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 (nata obOpamenus: 28.06.2022). — Pexum
JOCTYTA: AJIs aBTOPH3. MTOJIb30BaTENCH.

B) MeToauveckne yKasaHus:

1. T'pauesa, JI.A. OnpeneneHHbIN UHTETpall: METOANYECKHE YKa3aHUS Ui CTY/IE€HTOB —
Marnutoropek: 'OY BIIO «MI'TY um. I'.U. HocoBay, 2010 — 12 c.

2. I'paueBa, JI.A. DnemeHTHI TMHEIHON anreOpbl, BEKTOPHOI anreOpbl M aHAIUTUYECKON
reomerpun: YueOHoe mocobue. - Marautoropek: [OY BITO «MI'TY um. I'.'11. Hocoay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHS 1 BepoSITHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'Oy BIIO «MI'TY um. I''. Hocosay, 2010. — 25 c.

4. Masuenko, E.II. IlpousBognas u auddepenuman @ynkuun. I[IpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. .. Hocosay, 2010. — 38 c.

5. Masuenko E.II. UccnenoBanue ¢yHkuuit u nocrpoenue rpagukon. [Ipaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2011. —20 c.

r) [Iporpammuoe oG6ecnneuenue u UHTEepHET-pecypcenb:

IIporpammHoe o6ecnieyenne

Haumenosanue I1O No norosopa CpoK eicTBUS TUIEH3UU




MS Office 2007 |y, 135 +17.09.2007 GeccpouHo
Professional

7Zip cBOOOJTHO OeccpouHO
FAR Manager |cBobGomHO OeCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlaKa

MexnyHapoanas ©0a3a  TOJHOTEKCTOBBIX
»KypHaoB Springer Journals
DNeKTpoHHbIE pecypcbl Ombimorekn MI'TY
uMm. ['.1. HocoBa
DnexTpoHHas 6a3a MEePUOTUYECKUX U3IaHUHA
East View Information Services, OOO
Nudopmanmonnas cucrema - Egunoe oxHO URL: http://window.edu.ru/
JI0CcTyna K MH(GOPMAIIMOHHBIM pecypcaM
[TouckoBas cucrema Akagemusi Google
(Google Scholar)

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)

http://link.springer.com/

https://magtu.informsystema.ru/Marc.html?locale=ru

https://dlib.eastview.com/

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

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKITIOYACT:

Y4eOHble ayTUTOPUH LIS TPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Jlocka, MyIbTUMEUNHBIC CPEICTBA XPAHCHHU S, TIEPEAAUN U MIPEACTABICHUS UH(POPMALIUH.

Y4eOHble ayIuTOpUM I TPOBEACHHS MPAKTUYECKUX  3aHATUN, TPYNIOBBIX H
VMHJIUBUIYAIbHBIX KOHCYJIbTAllMi, TEKYILIEro KOHTPOJS M MPOMEXKYTOYHOM arrecramuu. Jlocka,
MYJIBTUMEAUMHBIN IPOEKTOP, IKpaH, Komrieke MeToquuecknx pa3paboTok (pa3gaToyHoro Marepuaa
U METOJAMYECKUX YKa3aHWH) M\MJIM KOMIUIEKC TECTOBBIX 3aJaHHWU U TOATOTOBKH W IMPOBEICHHUS
MPOMEKYTOUHBIX M PYOEKHBIX KOHTPOJIEH.

[Tomerenust st CaMOCTOATETLHON paOOTHI YUaIINXCS.

[Tepconanbubie KoMmbioTephbl ¢ makerom MSOffice, Beixogom B MHTEpHET U C JOCTYIIOM B
INEKTPOHHYIO0 HH(POPMAIITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomernienue 715t XpaHEHUS ¥ TPOPIIIAKTHIECKOTO 00CITYKUBaHUsI y4€OHOTO 000PYI0BaHUSI.

Hkadsl mist XxpaHeHUss y4eOHO-METOAMYECKON AOKYMEHTAIMH, Y4eOHOTO O0OpyIOBaHUS U
y4eOHO-HATJISATHBIX TTOCOOUH.



NPUJIOXEHME 1
YYEBHO-METOJNYECKOE OBECIHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
OBYYAIOLUXCS
[To mucuuruinHe «MaremaThkay MpeayCMOTPeHa ayIUTOpHAs W BHEAYJAUTOPHAs CaMOCTOSTEIbHAs
paboTa oO0yJarommxcs.
AyauTopHasi caMOCTOsATeNIbHAs paboTa CTYJICHTOB MpEAINoJaracT pelieHue 3a1a4 Ha MPaKTHYCCKHUX
3aHATUAX.

Ilpumepnwie eapuanmaul pacuemuo-zpagpuueckux paoom (PI'P):

PI'P Ne 1. «JJieMeHTHI JIMHEHON aareOppl M aHAJIMTHYECKON IreoOMeTPHUHM B NPHJIOKEHUSX K
NPHUKJIAAHBIM 3aa4aM J00bIBaIOLIEH POMBIILIICHHOCTH»

3aganune Nel (ypoBeHb KOMIETEHHHMHM — <«GHAaTb», «ymeTb»). Ilpm pemenum 3anau,
BOCHIOJIb3YiiTeCh OHUM W3 NMpUKJIaAHBIX nmakeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wiau ap.).

Pe3ysbTaT 0oopmMuTE B BH/I€ CKPHHIIIOTOB CTPAHUII ¢ BhIYHCJIeHusAMHE B Google /lokymeHTe
(MpUILIATE CCHUIKY NMPeNnoaaBaTeiio, B JjieMeHTe «3a1aHne» Ha 06pa30BaTebHOM MOpPTaJe WK
Ha nocke Miro)

3amaua 1. Haitnure npousBeieHre MaTpuil

3) 4 :

0

0

1
5 6) (-2 3 2 -1)(2 3 4
5) (7 8}(0 4) 6) (0 3}'(1 -1 1)

3anava 2. Beruucnure onpenenuTeny

2 4 -1)(1 1 -1 3
2 -1 1
03 7/]]/2 -2 0 =2
00 -2Jl1 1 -2 > 0 =0
1) - s 2)

3 0 -4 01

5 7 9 4 0 3/-(4 2 0)
-2 1 6 00 1

2

4 -1 0 2 -4 3 11 3 6
o 7 2 5 10 - 1
1) 0 O 3’ 2) 0 4 7, 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 ’ 5) 1 20
3 7 -2 5
3azmava 3. /lana MaTpuia p _ 01 4 2 Haiinure
10 2 -4
0 0 5 1
1) A12, 2) A24, 3) det A, 4) mpuayMaiTe caMOCTOSITEIbHO ONPENEIUTeNh 6-r0 MopsIKa U

TAaKXKC BBIYUCINUTEC €T0.

3anaua 4. Haiinqute oOpaTHbIE 17151 MATPHULL



) 10 0 21 -34 52
1) (5 oj’ 2)|2 5 -1|, 3) 4=|-58 67 81
4 7 1 63 32 41

-1
¥ IpoBepuTh, uto A4~ =E
3anaga 5. Pemute crucreMy a) MaTpUYHBIM CITIOCOOOM U

0) o popmynam Kpamepa.
X + 3y + 2z = -1,
3Xx + 2y + 52 = 6
4x + 3y + z = L

3amaua 6. Pemmre cucteMsl MeTonoM 'aycca, yKasbiBas B KaXKI0M cilydae panru matpun, 4 u

(A | B) .B OJHOPOJHBIX CUCTEMAX BBIITUIINUTC (bYHI[aMeHTaJ'ILHYIO CUCTEMY peI_HeHI/Iﬁ TaM, IA€ OHa €CThb.

2x + 4y + 3z = 5 X + 7y - 3z = 14,
1. {—X + 2z = -3 2. <X + 3y + 4z = 2
6x + 5y + z = 21 2Xx + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0,
3.92x + 5y - 4z = 8§, 4, <—-x + 3y + z = 0
4x + 11y - 8z = 3. 2x + 5y + 3z = 0.
3x, +5Xx, +6x;, —-4x,= 0,
3.4Xx+5.3y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,
5 16.4x+25y+8.1z=34 6. 2%, +3X,  2X, -x,= 0,
7.2X+6.2y+6.92=8.2 X, +2x, +4x, -3x,= 0,
X, -8x, +7x,= 0.

3agaya 7. OmnpenenuTh THI ¥ MOCTPOUTH JIMHUIO HA TNIOCKOCTH M TIOBEPXHOCTh B MPOCTPAHCTBE:
A) X? —9y? +2x+18y+73=0

B) 2x? +3y® —4x+6y—7=0
B) y? —4x—2y-3=0

F) OHpe,Z[CJ'II/ITB TUIT TOBECPXHOCTU U TOCTPOUTL:

X2 yZ ZZ X2 yZ ZZ
_ 2 —+—+—==1 — Tt —=
1. Z=4-—-X" o2 9 4 25 7. 3 9 4 25 . 4
Xy X _y, 2 o
9 4 25 © B, 9 4 25:5 XY =Z

o . T
32[,[[8.‘-18. 8. HOCTpOI/ITC KPHUBYIO B ITIOJIAPHOU CUCTEME KOOPAMUHAT 110 TOYKAM C IIarom A@ =—

p=4+2c0s2¢p

3aganue No2 (ypoBeHb KoMIeTeHIMH «Biaagenne» - KEMCOBBIE 3AJTAHUS nas rpymnm)
1. TlpemnpusiTe BBIIYCKAaeT M  BHIOB HM3JACIHN C HCIOJb30BaHUEM K BUAOB Chiphbsi. HopMer

pacxojia ChIpbsl JJI TPOU3BOACTBA €IWHUIIBI MPOMYKIIMH Ka)KIOTO BUIA JaHbI MAaTpULIEH Amxk.
CToMMOCTh €IMHUIIBI ChIpbs 3amaHa Mmarpuiei C. HailTu 3atpaThl KaXI0TO BHA CHIPhS MPHU

33JIaHHOM IUIaHe BbITycka Q W cyMMapHbBIE 3aTpaThl Ha ChIpbe. [IpencTaBUTh pe3yibTaThl C
nomortsio Matpuil A, C, Q.



3 70
2 5 4
0 0 2

oTpaciei

1
A= 3 C=(2 3 1 5 Q=(200 350 100).
1

2. Umeercs n MPOMBIIUICHHOCTH,  KaX/as M3 KOTOPBIX IPOU3BOJUT CBOIO
MpOayKIHio. YacTh €e MIeT Ha BHYTPHUIIPOW3BOJICTBEHHOE MOTPEOJICHUE TAHHOW OTpPACIbIO U
OPYTUMH OTpacisiMu, a apyras Y (KOHEYHBIH TPOAYKT) MpeAHAa3HA4YCHA I JIMYHOTO U
obmectBeHHOTO TTOTpedaeHus. [IycTte Xx; — oOmmii (BajgoBoii) 00beM MPOIYKIIUN
(i=1n) x;5-

nporiecce npousBojacTa (i = 1,n, j = 1,n).

1 —i oTpaciau

00beM MHPOAYKIMHM 1 —i OTpaciu, MNOTpeOisieMoil ] —ii  oTpacibio B

B Tabnune 3aman GanmaHc n  oTpacieil MPOMBIIUIEHHOCTH 32 HEKOTOPBIN MPOMEXYTOK
BPEMEHH.
[TocTpouTh MaTPUILy HPAMBIX 3aTPAT A=(a; j)mxn, TAE A;j — KOIQOUIMEHTHI IPAMBIX 3aTpart (10J1H
MPOAYKIUH 1 —i OTpaCiIH, UAYIIUX HAa TPOU3BOJCTBO €AMHUIBI MPOAYKIIMK  j —i OTpaciu) W
BBISICHUTH, SIBJIETCS JIM OHA MPOAYKTUBHOM. HaliTu Mmatpuily monnsix 3atpaT. Halitn X; — o0bem
BaJIOBOM HPOAYKIMM KaXJIOM OTpaciu, €ciau KOHEYHbI MNpPOAYKT AOKEH ObITh Y;. Ykasarhb
HEOOXOAUMBIN IPOIICHT YBEIMYCHHS BATOBOW MPOAYKIIUH 110 KAXKIOH OTPACIIH.

Otpacnu IToTpeGnenue Banogoii Koneunsrit

1 2 3 BBIITYCK X MPOAYKT Y;
3.1 4. 5 5. 10 6. 15 7. 100 8. 60
9. 2 10. 10 11. 10 12. 20 13. 100 14. 80
15.3 16. 15 17.5 18. 10 19. 50 20. 30

3. ®upma «Coro3» obecrneunBaeT JOCTaBKYy BUAEO- U ayJAMOKACCET C YETHIPEX CKIIAIO0B,
PacmojIOKEHHBIX B Pa3HbIX TOUKAX FOPOJIa, B UETHIPE Mara3nHa. 3arnac KacCeT, MMEIOIIMXCS Ha CKIIaax,
00BEMBI 3aKa30B Mara3uHOB U Tapu(bl Ha JOCTaBKY MPECTABIECHBI B TAOJINIIE.

Cxitagml Mara3uHbl 3armachl,
Nel No2 | Ne3 | Ne4 TBIC.IIT.
Cxuag Nel 2 6 4 3 120
Cxiag Ne2 5 1 9 2 240
Ckiag Ne3 3 2 2 6 80
Cknax Ned 4 5 10 | 3 60
3akaspl, Thic. miT. | 190 | 170 | 110 | 30

Omnpenenure 00bEMBI IEPEBO30K, 0OecneunBatoe GupMe MUHUMANIbHBIE 3aTPATHI.



PI'P No2 «Memoowt ougpgpepenyuanvrozo ucuucienus YyHKuyuu 00HOU U MHOZUX NEPEMEHHBIX NPU
peuienuu 3a0ay RPUKIAOHO020 XaAPAKmepa

3ananme Nel (BHanusi U ymenusi). Ilpm pemieHMH 3aga4, BOCHOJIb3YHTECh OJAHHUM M3
npukjgagnbix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica woau ap.).
Pe3ysabTar opopMuTe B BUJIe CKPMHIIOTOB CTPaHUI ¢ BbluncjaeHusivu B Google lokymenTe
(MpHMILIHUTE CCHUIKY NMPeNoAaBaTelIlo, B 3JleMeHTe «3a/laHne» Ha 00pa3oBaTe/IbHOM MOPTAJIe WJIH
Ha gocke Miro)
1. Haiitu npousBogHble 1 AudQepeHnnansl mepBoro nopsaka
1)y 7COS X

Y exet
2) y=(2+5x)*—3cos7x

3) y=%—4x-arcsinx,

4) y=(cosx)?.

2. Haiity mpon3BoaHy!0 QYHKIHH, 32JaHHON HESIBHO e’ —5xe* —2xy +11=0.
3.Haiiti mponsBoaHyto QYHKIMH, 33JaHHOMN IapaMeTPUIECKH {X =3cost -5,
y =4t* +5.

4. HaiiTi mpou3BOAHBIE TIEPBOTO NMOpsiAKa QyHKIMH Y = x2e.

d? . x=3t-t°, .
dXZ byHKIMiL: a) y= 3t 0) y=5f.

5. Haitnure d—y u
dx

9 2 )
6. Hanuiure ypaBHeHHe KacaTelnbHOI Kk mapabone Y = X" —4X + 2 B Touke ¢ abemuecoit x, =0.

[Toctpoiite rpaduk U KacaTenbHYIO.
7. Ioctpoiite rpaduk nanHoi GpyHkuuu. Haiiaure Hanbonbliee 1 HaMMeHbIIee 3HaueHUs (PyHKIMH Ha

sananmom otpeske; T(X)=2X° —6X* —18Xx+7, xe [—2; 2].

1 .
8. IlocTpoiite rpaduk pyHKIUN Y = 3 x® — 2x*n mccnenyiiTe e Ha IKCTPEMyM.

9. TloctpoiiTe rpaduk GYyHKIIMH ¥ YKAXKHUTE 110 TpaduKy €€ aCUMITOTHI:

10. [TpoBeauTe MOTHOE MCCIeOBaHKE (DYHKIIMH C TIOMOIIBIO TIOCTPOSHHOTO MIPEBAPUTEIHEHO
_(x-1)°
rpapukay = -————.
X
11. 3aBucuMOCTb IyTH OT BPEMEHU MPHU NPSIMOJIMHEWHOM JIBHKEHUU TOUYKH 3aJ]aeTCs YpaBHEHUEM

15 0
S= §t +2t° -3, e S — 0yt BM,a t — Bpems B ¢. Beruucnure ee CKOPOCTh M YCKOpPEHHE B

MOMEHT BpeMeHHu 1 =4cC.
DOYHKIHMN HECKOJbKHUX NepeMeHHbIX:

In(1—x* - y?)
1-4y
2. Haiiti 3Ha4eHUsT YaCTHBIX TIPOU3BOJHBIX (YHKIIUN B 3aIaHHON TOYKE:
1

A) z=x' (1) B) z=In(Vx +y) @),
2
3. Haiitu 8_S’CCHH u=xy+sin(x+y).
X

1. [Toctpouts PpyHKIMIO, BEISICHUTH €€ 001aCTh ONpeesieHuss  Z =



4. BerauicnmuTh IpuOIKEHHO \/5-60'02 +2,032.

5. ITocTpouts noBepxHOCTh. HaiiT skcTpeMyMbl pyHKIMH  Z = X° +2y° —4X —6Y + 2.

6. HaiiTu skcTpemManbHoe 3HaueHne GyHKIuU Z =2X+ Y —Yy° —X° 1pu ycaoBuu X + 2y =1.
7. Halitn Haubonbliee 3HaUeHUE PYHKIIMH B 33IaHHON 00JIaCTH:

x>0 X+2y<1
A) z=Xx-2y+5 y=>0 B) z:ln(x2+y2) x>0
X+y<1 y >0.

3aganue No2 (ypoBeHb KoMIeTeHIMH «Baanenne» - KEMCOBBIE 3AJTAHUSA nas rpynm)
1. 3aBox BEIMyCKaeT cruYeuHble KOpoOku. Pacxonpl Ha MPOU3BOJCTBO OJHOTO KOpoOka 1 pyo, a

[eHa MpoAaXu paBHa 5 py0. CKOJIBKO HYXHO MPOMU3BOJUTH KOPOOKOB, YTOOBI MPUOBLIL ObLIa
HaMOOJIbIICH, ecnu t pabOTHHUKOB 3aBo/Ia MOXET MIPOU3BOJIUTH B
mecsim N=—(t—10)*+500 kopoGKOB.

Pacxoapl Ha TPOM3BOACTBO Y aBTOMOOMJICH COCTABIISIOT Q:0,5y2+y+7 MUJJIMOHOB pyOllel B
Mmecsl. Ecnu mponaBaTh Kakaplii aBTOMOOWIBL 3a S ThICSIU pyOsiei, TO HpH MpPOAaXe BcCexX
MIPOU3BEACHHBIX 332 MECAI] aBTOMOOWJICH 3aBOJ MOJNYYHT IOXOA S*y, a 3apaboTaeT Ha 3TOM
npuObUTL (I0XOJBI MUHYC pacxonbl) - Sxy—Q. Kakylo HauMeHbIIyIO IIeHY MPOJaXH S HYKHO
yYCTaHOBUTH, UTOOBI 32 3 MecsiIa 3aBOJI MOTYYUII NPUOBLIL 75 MUJUTMOHOB pyOIieii?

B nByx ob6mactax ectb mo 20 paGouux, KaKAbld M3 KOTOPBIX FOTOB TpyauThcs mo 10 yacoB B
CYTKH Ha 0ObIUe aTrOMUHUS WK HUKeNA. B nepBoiil o6nactu onun pabounii 3a yac go6siBaet 0,2
kr amoMuHus win 0,2 xr Hukens. Bo BTopoil oOmactu 1yisi AOOBIYM X KI alllOMMHUS B JCHb
Tpebyercss X° UeNOBEKO-4acoB TPyJa, a Ui AOOBIYM y KU HHKENs B JIeHb Tpebyercss y’
YeJoBeKo-4yacoB Tpyna. O0e 00y1acTu MOCTaBIAIOT AOOBITHIM METAT HA 3aBOJ, TAC I HYXKI
MPOMBIIIJICHHOCTH TPOU3BOIUTCS CIUIAB ATIOMHHUS M HHKENs, B KOTOPOM Ha | KI' aJfOMHHHSA
npuxoautcs 1 kr Hukens. [Ipu 3ToM o6iacTu JOroBapuBaIOTCS MEXIY COOOM BECTH A00BIYY
METaJUIOB TakK, YTOOBI 3aBOJ MOT MPOM3BECTH HauOoJbIIee KOJIMYECTBO cIutaBa. CKOJIBKO

KWJIOTPAMMOB CILIaBa MPU TAKUX YCIOBUSIX €KEIHEBHO CMOKET MPOU3BECTH 3aBOA?

(Mcrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego _naimenshego
znacheniya_velichiny/page-2

© shkolkovo.net)

Pemmts Fpa(l)I/I‘-ICCKI/IM MCTOAOM 3aJja4yy Ha HAXO0XKJIACHUC OINTUMAJIbHOTO 3HAYCHHA (i)YHKIII/II/I

(ny1aHa 100BIYM MTOJIE3HBIX HCKOMAEMBbIX):
Z=2X%+X, — min

X, + X, <12
2%, — X, <12
2X, —X, 20
2X, + X, 24
X, >0

5. 3agana Tabnuia 3HauYeHUH X W Y W yKa3aH BHUJ 3aBUCHUMOCTH Y = f(x,a,b). Haiigure

napaMeTpbl d u D, HCTONMB3yst METOT HAMMEHBIIINX KBAIPATOB.
f(x,a,b)=ax’+b


https://shkolkovo.net/catalog/slozhnye_zadachi_prikladnogo_haraktera/naibolshego_naimenshego_znacheniya_velichiny/page-2
https://shkolkovo.net/catalog/slozhnye_zadachi_prikladnogo_haraktera/naibolshego_naimenshego_znacheniya_velichiny/page-2

y 2,3 2,5 5,8 9,8 10,6

PI'P Ne3 «MeToabl HHTEIPAJbHOI0 MCYUCJICHUS NPU PellIeHUH MPUKJIATHBIX 32124

3ananne (ypoBeHb KOMIIETEHIHM — <«3HaTbh», «yMmeTb»). Ilpu pemenuun 3axauy,
BOCHIOJIb3YiiTeCh OHUM W3 NMpUKJIaAHBIX nmakeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wau ap.).

PesyabTaT opopMuTe B BH/Ie CKPHHIIOTOB CTPaHMUL ¢ BblunciaeHusAMH B Google /lokymenTe
(mpUIUIKTE CCHUIKY MPEnoaaBaTeliio, B djieMeHTe «3alaHue» Ha 00pa30BaTe/IbHOM IOpPTaJie HIH
Ha gocke Miro)

1). Beruncautb HeONpeesIeHHbIE HHTErPaIbl

3 4
L X 2 L |l
—= 1d - d X
LI[B\& 5 +jx Z.I[3+X2 2\/)(27_3} X N sm(5 1)
ctg*x -6 2x -1
d N ————dx X 4 X
4.I sin?x O [ax" 1) ox 6.IX2+2x+10 . J-ererax

4x +3 dx dx
_[ 3dX’ _3d _[ 2 ! J. ’
g 02T g Petoe o e gy ez

J. dx J dx
12. cosxsin®x’ 13 - (X+DVx® +2x-1.
2) Beruucnute onpeieeHHbIC I/IHTerpam,I
0 2
—-3X+7 dx, _[ X° —2X+5

1. X +— dx. 2. In'sinxdx 3. |
I( ) -[ J.x +7x% +8 1 X +8x% +9

3). Boruucauts miomaab GUrypbl, OrpaHuYeHHON JTHHUAMHA
1) 3x—y=4 y*=6x

7 =Cos 2@, OS(oéf
2) 6
x =2cost
3) {y—6sint' y=3(y=3).
4). BBIYMCIUTD JUTMHY AYTH KPHUBOM, 3aIaHHON YpaBHEHHUEM
1) V= Inx, J3<x<i/15.
2) P= 3¢, —7/2<p<x/2
x =e¢'(cost+sint),
3 {xze’(cost—sint), T/2<t<r.

5). Berunciautb 00beM Tella, 00pa30BaHHOTO BpaiieHHeM BOKpYT ocu Oy GUrypsl, OrpaHuueHHON

_ 2 2
rpadukamMu QyHKIHIA X=3-y , X=Y +1



PI'P Ne4 «/lu¢depennnanbHble ypaBHEHH S

3ananme. Ilpu pemeHum 3aaad, BOCHOJBb3YHTECh OJHMM U3 MNPUKJIAJHBIX IaKeTOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).

Pe3ysabTar o(popMuTe B BUJle CKPUHIIOTOB CTPaHUI ¢ BbluncjaeHusivu B Google lokymenTe
(IpUILIUTE CCHIIKY MPenoaaBaTeiio, B djieMeHTe «3ajlaHue» Ha 00pa30BaTeIbHOM MOPTAaJie WIH
Ha gocke Miro)

1. Haiitu oOmmii unTerpan uiam obiuee pemeHue aud@epeHnuanbHOro ypaBHEeHUsT IEPBOro MOpsIKa
(B mpumepax r), 1) pemuTh 3anauy Kommn):

X% +2xy —5y?

1) VA-x’y' +xy>+x=0, 2) 20xdx—3ydy =3x°ydy —5xy’dx, 3) y' = o 6
X" —oXxy

!_ — 1 2 ! = 2
" y' — y€OS X = sin 2x 5 1V FY=XT g lzdx—Xerldy:O.
y(0)=-1 y@ =1 X X

2. Haiitu o0mee pemenue qudpepeHnaab-Horo ypaBHeHUS:
1) y"xInx=y",2) A+x?)y"+2xy' =12x°.

y" =2sin® ycosy
3. Haiitu pemenue 3agaun Komm: T, .
y(@) =5 »H=1
4. Haiitu obmiee pemienue nuddepeHnanbHOro ypaBHeHus (1 eciu 3a1aHo- pelmuTh 3anady Komm):
1) y'-2y'+y=xe* 5 y'+4y'+5y= x?
3) ¥ —4y" +5y' =6x"+2x-5, 4) y"'+2y" -3y =(8x+6)e",
5) y'—4y' +4y=e"*(cosx+3sinx),6) y" —64y’ =128c0s8x —64e®*,
y'"+y=1/sinx
y(z12)=1,yY'(x12)=nl2

nr

8) y' =yx*,y(0)=3.

5. Pemure cucremy 1Y mepBoro mopsiaka IByMst Crioco0aMu - MOJICTAaHOBKH U METOJIOM Diiepa
y'=2x-5y+e'
X'=y-—6x+e®



MPOMEKYTOYHOM aTTECTAMHU:

IMPUJIO)KEHUE 2

OuneHouHbIe CpeACTBa VIS NPOBeIeHUs IPOMEKYTOYHOH aTTecTanun
a) Ilnannpyemble pe3yabTaThbl 00y4eHHS] M OLICHOYHbIE CPEACTBA JJIsl IPOBeIeHH s

Kon
WHOIUKAT
opa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[UHA

O1ieHOYHBIC cpe€acTaa

YK-1 Cnoco6eH ocyniecTBISITH KPUTHYECKHH aHAJIU3 MPOOJIeMHBIX CUTYallHii HA OCHOBE

CUCTEMHOTO ImoJaxoaa, BblpaﬁaT

bIBATH CTPATErHI0 1eHCTBUM

VK-1.1

AHanu3upyer
POOIEMHYIO
CUTYAIUIO KaK
CHCTEMY, BBISBIISA €€
COCTaBJISIIOLIUE U
CBSI3H MKy HUMH

3HaeT BO3MOXHOCTU MPUKIATHBIX CEPBUCOB U IAKETOB A
MaTEMaTHU4YCCKOI'O MOI[CJII/IpOBaHI/Iﬂ 158 pemeHI/m 3a1a4 HpI/IKJIa[[HOFO
XapakTepa cpeacTBamMu (METOJAaMH) aireOpbl, TEOMETPHH U
MAaTeMaTUYECKOro aHayn3a. st JOCTHKEHU HHANKATOpA:

-3HaeT OCHOBHBIC ONPENICICHUS U TOHATHUS aIreOpbl, TEOMETPHH H
MaTeMaTUYeCKOro aHajiu3a, UCIOJb3yeMble i1 oTOopa u
00pabOTKH JTaHHBIX B COOTBETCTBUH C MOCTABJICHHOW MPHUKJIATHOM
3ajaveit;

- BOCIIPOM3BOJUT OCHOBHBIE MAaTEMATHYECKUE MOJIEIIN: PACTIO3HAET
MAaTEMAaTHUYCCKHUC O6”I)€KTI>I; IIOHHUMACT CBA3b MG)KZIy pa3HHqHBIMH
MaTeMaTHYEeCKUMHU 00BEKTaMH, MTO3BOJISIOIIUMHI CMOACIUPOBATh U
peLInTh 3a/1a4y.

Ouyenounvie cpedcmea 0ocmuiicenue UHOUKAMOpa.

- Pacuerno-rpaduueckue paboter (PI'P) mo pasmenam kypca
(mpumepnble BapuanTsl PI'P npencrasnens! B [lpunoxenuu 1).

- Bompochkl mims caMOIpoOBEpKHM W NOATOTOBKM K 3amure PI'P
(npencrasnensl B [Ipunoxenuu 1):

1. ®opMynuUpOBKH OCHOBHBIX TeOpeM (CBOMCTB, IPHU3HAKOB
M3Yy4aeMbIX MOHATUH, HEOOXOAMMBbIE U JOCTAaTOYHBIE YCIIOBHUS) B
U3y4aeMBbIX pa3fieniax Kypca,

2.  Meronpl  pacKpbITUsi  HEOIpEAEIEeHHOCTEH,
HENPEepbIBHOCTH (PYHKIIMU OJTHON NIEPEMEHHOIH,

3. AnropuT™ TpUOIMKEHHOTO BBIYUCICHHS (DYHKIIMH C TOMOIIIBIO
muddepeHnrana; HaNMCaHUS YPAaBHEHUS KacaTeJbHOM MpsIMOii
(mockocTn).

4. AnropuT™M NOJHOTO HCCIeI0BaHUs (DYHKIIUH.

5. ANTOPUTM HaXO0XJI€HUS SIKCTpeMyMa (PYHKIIMM OJJHOW M MHOTHX
IIEPEMEHHBIX.

6. MeTo/1pI BEISICHEHUS! KITACCOB MHTETPUPYEMBIX (DYHKIINH, a TAKKE
METObl HHTEIPUPOBAHMS OCHOBHBIX KJIACCOB (DYHKIIMH.

7. OCHOBHBIE TPUIIOKEHUS ONPEIETICHHBIX HHTErPaJIOB.

8. CriocoObl BBISICHEHUS! CXOJIUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

BBISICHCHU A

- IlpeacraBute 0030p cepBUCOB, HMU(PPOBBIX MHCTPYMEHTOB ISt
BU3yaJIN3allMi, MU3YYEHHs] CBOWCTB, aHajau3a IMPUKIATHBIX 3a]ad,
pelaeMbIX CpeiCTBaMH JIMHEHHON anreOpbsl U MaTeMaTH4ecKOro
aHanu3a

— pe3ynbTar (CKPUHIIOTHI WM ...7) TPENCTaBUTh KaK OTBET Ha
3amanne B Moodle, nnu B Google noxymenTte, wim Ha 1ocke Miro.

YK-1.2

Kputnuecku
OLICHUBAET

- UCTIOJIB3YET PECYPChl MHTEPHETA JJISl IPOCMOTPa, TIOUCKa, 0TOOopa,
BU3yaJIM3alluy U aHAJIN3a JaHHBIX (OTKPBIThIE 0a3bl TaHHBIX,




Kon Nunukarop
WHJKAT TOCTUKCHHUS OLeHOYHbIE CPE/ICTBA

opa KOMIIETEHIINH
HAJIe)KHOCTh nopTaiibl ¥ caiitel, Hamp. Poccrar, TAdviser u ap.).
HCTOYHHUKOB Oyenoynvle cpedcmea docmudicenue UHOUKAMopa.
uHpopmanuu, Ilpumepnulii 6apuanm 3adanusn:
pabotaer ¢
MIPOTHBOPECUYUBOM 1) U3yuuts (y3HATh) BO3MOXKHOCTH CEPBHUCOB, ITU(PPOBBIX

uHpopmanuei u3
pa3HBIX UCTOYHUKOB,
OTIpeeTISeT MPOOEITBI
B uH(pOpMaIuu,
HEOOXOAUMOM ISt

HMHCTPYMEHTOB

1.1. ans BU3yanu3aluuu, aHalnu3a MPUKIAJAHbIX 33/1a4, pelaeMbIX
CpeAcTBaMU JIMHEHHOM U BEKTOPHOH anreOpsl (Hamp.,
TpaHCHOPTHOM 3anauu, 3anaun JII1 — rpaduueckuii meton),

1.2. s BU3yanu3aluu, U3y4eHusi CBOMCTB KPUBBIX U

penieHus MOBEPXHOCTEH 2-T0 nopsiika (Hamp., WolframAlpha u ap.)
poOIeMHOM 1.3. 1 T.1. (B KaXKI0M pasjienie Kypca — Ui PeIIeHUst KOHKPETHBIX
CUTYalluu, U MEXIUCUUIITMHAPHBIX TPUKIIATHBIX 3a1a4)
IIPOEKTUPYET 2) Pe3ynbTar (CKpUHILOTHI WM ...7) IPEACTaBUTh KaK OTBET Ha
MIPOLIECCHI MO UX 3aganue B Moodle, niu B Google mokymenTe, nin Ha gocke Miro.
yCTpaHEHHIO

YK-1.3 | Pa3pabaTbiBaet u YMeeT pemiarh 3a1a4u MPeAMETHOM 00J1acTH: BRIOUPATh METOJT U
COZIePIKATEIBHO QITOPHUTM JIJIS pEIICHUs] KOHKPETHOM 3a/1au, apryMEHTUPOBATh
apryMeHTUPYeT CBOM BBIOOD; CTPOUTH MPOCTEHIIINE MAaTEMATHUECKHE MOIETTN
CTPATETHIO PEIICHHS | pEAIbHBIX MPOILIECCOB U CUTYalluii; TPUMEHATH KOMITbIOTEPHEIE
poOIeMHOI MaTeMaTHYeCKHUEe MPOrPaMMBbI JIJIS pEIeHHs 3a/1a4:

CUTYalluu Ha OCHOBE
CHUCTEMHOTI'O U
MEXIUCHUTIIMHAPHO
IO MMOAXO/0B; CTPOUT
CLIEeHapuu
peanu3anuu
CTpaTeruu,
onpeaenss
BO3MOKHbBIE PUCKHU U
npejJiarasi myTy ux
yCTpaHEHUs

- o0y1azjaeT HaBbIKaMu 0TOOpa U 00pabOTKN UHPOPMALIHH,
- HaBBIKAMU U METOJIMKaMHU 0000IIEHHSI Pe3yIbTaTOB PEIICHUS
3aJja4 Ha OCHOBE TEOPETHUECKUX MOJIOKEHUN BBICIIEH MaTeMaTHKU

Ilpumepnuie 3a0anusn

3apanme 1. Jlnga npousBojcTBAa JBYX BUIOB u3nenuid A u B
WCTIONB3YETCSl TPU THUIIA TEXHOJOTHMYECKoro obopymoBanus. Ha
MIPOU3BOJICTBO €IUHUIIBI U3JIENHsI A HCHONb3yeTcs 3 yaca paboThl
o0opynoBaHusi mepBoro Buaa, 4 4aca pabOTHl 00OpYyIOBaHUS
BTOPOTO BHJa M 5 YacoB 4aca paboThl 00OPYAOBAHUS TPETHETO
Buaa. Jns enuuunsl uzgenus B — ucnonb3yercs 6, 3 u 2 yaca
COOTBETCTBEHHO.

CyImecTByIOT OTpaHUYECHHS HAa WCIOJIb30BaHUE O0OPYI0BAHUS
nepporo Buga — 102 wyaca B Mecsll, Ha HCIOJIb30BaHUE
obopymoBanus BTOporo Buaa — 91 yac B MecsIl ¥ Ha UCITOJIb30BAHUE
obopynoBanus TpeTbero Buaa — 105 yacoB B MecsIl.

[lena peanuzaruu eTMHALIBI TOTOBOTO M3eNUs A cocTaBisieT 7 y.e.,
m3aenus B -9 y.e.

CocraBbTe MmI1aH MPOU3BOACTBA U3l A u B Ha mecs,
o0ecrevnBarIni MaKCUMAaIbHYIO BBIPYUKY OT X pealIU3alliH.
Permmts 3a1auy ¢ momoripio cpeacte MS Excel.

. BoisicHUTB, Bpemsi pabOThl KaKOTO O0OpYIOBAaHUSI MCUEPIIAHO HE
MOJTHOCTBhIO, B KaKUX TMpeaenax MOXKET MEHSATHCS BpeMst
WCIIONIb30BAaHUSI BCEX TPEX BHUAOB OOOpPYIOBaHUS, YTO OBl
«IIEHHOCTHY ATOTO pecypca OCTaBajach MPEKHEH.

B kakux npenenax MOKHO U3MEHSTH LIEHBI TOTOBBIX MPOAYKTOB A U
B, uTo OBbI TUTaH UX TTPOU3BOICTBA OCTAJICS TIPSIKHUM.

[TpoBepuTh 1ENIECO00pPa3HOCTh BBEJCHHUS B IUIAH IMPOHM3BOJICTBA




Kon Nunukarop
HHAUKAT JOCTHIKXCHUA OHGHO‘IHBIC cpeacTtsa
opa KOMIIETEHI[UHA

emte ogHoro uzaenus C, ¢ 3aTparaMu Ha €IMHULLY TPOAYKIUH 2, 3, 5
9acoB paboThl 000PYAOBAaHUS TIEPBOTO, BTOPOTO M TPETHETO BUIOB
COOTBETCTBEHHO, €CJIM 1[eHa pealin3allii COCTAaBUT § Y.e.

3aganme 2. Pemuth TpaHCIOPTHYIO 3a7a4y 1O NMEPEBO3KE IecKa ¢
TpeX KapbepoB Ha YEThIPE CTPOUTENIbHBbIC IUIOMIAAKU. B neHb
Kaxapli Kapbep npousBoautr 120, 80 u 100 ToHH mnecka, Ha
cTpourionaaku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.
W3BecTHBI paccTOSHUA MEXAY 3aBOJaMHM U IUIOIIAJKaMu B

KHUJIOMETpax:
7 4 15 9
11 2 7 3
4 5 12 8

Onpenenuth ONTUMAIbHBIA IJIaH MEPEBO30K, MUHUMH3UPYIOLIHIA
00N KNIOMETpPax MepeBO30K.

3aganue 3. [Ipu nocTpoEHUHU BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» U BBISICHEHUU HA/IEKHOCTU COOPYKEHHUS, CTYICHTBI
CTPOMOTpsiAa CTOJIKHYJIMCh C PEIIEHUEM CIICIYIOIICH 3a/1a4uu:
Tpoc, nmoaBeIeHHBII 3a [Ba KOHIA HA OJIMHAKOBOM BBICOTE, UMEET
¢dbopmy nyru napabosnsl. PaccTosiHue MeXITy TOUKaMU KPETUICHUS
paBHO 24 M. 'myGuHa nporuba Tpoca Ha pacCTOSIHUH 3 M OT TOYKHU
kperuieHus paBHa 40 cm. Onpeaenuts riayOuHy nporuda Tpoca
MIOCEPETNHE MEXY KPETIICHUSIMU.

0) ITopsanok npoBeeHUsI NPOMEKYTOYHOI aTTeCTAIMH, IOKA3aTeJIM M KPUTePUH OLleHMBAHMSA:
2. IlpoBeeHUs1 MPOMEKYTOYHOM aTTECTALUM

[IpomexyTouHast aTTecTans MO JUCHMIUIMHE «Bpicmias maremaTHka» HpPOBOAUTCA B (opme
9K3aMeHa W BKJIIOYAET TEOPETHYECKHE BOIMPOCHI, TO3BOJSIOMINE OICHUTh YPOBEHb YCBOCHUS
o0yJaroIMMHUCS 3HAHWM, W MPaKTHUYECKHE 3a/JaHusi, BBIABIAIONIME CTENEHb CHOPMHUPOBAHHOCTH
YMEHHI U BIIaJICHUI, TPOBOAUTCA B (hopMe IK3aMeHa.

DK3aMeH 10 JaHHOM JUCHHUIUIMHE MPOBOAMUTCS B YCTHON (hopMe M0 SK3aMEHAIMOHHBIM OUJIeTaM,
KaXX/IbI U3 KOTOPBIX BKITIOYAET 2 TEOPETUIECKUX BOIPOCA U OJJHO IPAKTUIECKOE 3aIaHHeE.
IToxa3aTeu U KPUTEPUH OLIeHUBAHUS IK3aMeHA:

— Ha OIICHKY «OTJHYHO» — OOYYaIONIMHCS JEMOHCTPHPYET BBICOKHHA YPOBEHb C(HOPMHPOBAHHOCTH
komnereHimu YK-1, BcecTopoHHee, cucTeMaTHyeckoe U TIJIyOOKoe 3HaHHMe y4yeOHOro marepuana,
CBOOO/THO BBITIONHSET MPAKTHUECKUE 3a]JaHHS, CBOOOIHO ONEPHPYET 3HAHUSIMH, YMEHHUSIMHA, IPAMEHSIET
UX B CUTYallUsX MOBBIIIEHHOHN CI0XKHOCTH.

— Ha OIICHKY «XOpOII0» — OOYYaromMHCs NEMOHCTPUPYET CPEAHUN YPOBEHb CHOPMHUPOBAHHOCTH
komnereHIMH YK-1: OCHOBHBIE 3HaHMSI, YMEHHSI OCBOCHBI, HO JONYCKAIOTCSl HE3HAYMTEIbHbIE OITHOKH,
HETOYHOCTH, 3aTPYAHCHUS MPH aHATHTUYECKHUX OIEPaIUsX, MEPEeHOCe 3HAaHWK M yMEHWI Ha HOBEIE,
HECTaHAAPTHbHIE CUTYAIHH.

— Ha OIICHKY «YJAOBJIETBOPUTEIBHO» — OOYYAIONIUIiCS JEMOHCTPHPYET IOPOTOBBIN YpPOBEHb
copMHpoBaHHOCTH KomreTeHIMH Y K-1: B X016 KOHTPOJIBHBIX MEPONPUATHH TOIMYyCKAIOTCs OIIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE OTHENBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOYYAIONIMICS WCIBITHIBACT
3HAYUTENbHbIC 3aTPYyIHEHUS MPHU ONEPUPOBAHUYU 3HAHUSAMHU U YMEHHSIMU IPU MX IEPEHOCE Ha HOBBIC
CHUTYaIHH.

— Ha OIICHKY «HEYIOBJIETBOPHTEIbHO» — OOYyYaloluiics AeMOHCTpHpYeT 3HaHus He Oonee 20%
TEOPETHYECKOT0  MaTepuana, JOMYyCKaeT CYyIIECTBEHHbIE OIMMOKH, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MMPOCTHIX 33a4u MM HE MOXKET M0Ka3aTh 3HAHUS Ja’Ke Ha YPOBHE
BOCIIPOU3BEICHUSI U 0OBSICHEHHS UH(OPMAIIHH.



