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Pabouas mnporpamma coctaBieHa Ha ocHoBe @OI'OC BO - choeumanmurer 10
cnenuanbrocTh 21.05.04 T'oproe neno (mpuka3z Munobpuayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa U of00peHa Ha 3acenaHuu Kadenps! IIpuxmanHoit
MaTeMaTuKu U HHPOPMATHKH
08.02.2022 r., mpoTtokomn Ne 7

3aB. kadenpoit 10.A. 13BekoB

Pabouas nporpamma og06pena metouueckoi komuccueit MEuC
14.02.2022 r. npoTokon Ne 6
[Ipencenarens N.10. Me3un
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JIner aktyaamzanuu padoueil mporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM To1y Ha 3acefannu kageapel [IpukiamaHoit MaTeMaTUKu U WHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2024 - 2025
ydeOHOM Troj1y Ha 3acefannu kagenpel [IpukianaHoit MareMaTuku U UHGOPMATUKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKiIagHOi MaTeMaTHKU U HH()OPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu kadeapel [IpukiagHoit MaTeMaTuky U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToJly Ha 3acenanuu Kadeapsl [IpukinagHoit MaTeMaTHKy U HHOOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4ueOHOM rojly Ha 3acenanuu kadeapol [IpuknagHoil MaTeMaTuKy U HHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

Llensimu ocBOoeHMS OUCUMIUTUHBI «MaremaTHKa» SBISETCS TMPUBUTHE HAaBBIKOB
WCIIONBb30BaHUSI MATEMaTUYECKHX METOJIOB HCCIEIOBAaHUS M OCHOB MaTeMaTH4eCKOro
MOJIETIUpOBaHusl B Oyaymied npodeccuu M0 WHKEHEPHOMY OOECIEUeHHIO JesTeIbHOCTH
YeloBeKa B HeJIpax 3eMJIH MPH AKCILTyaTAllMOHHON pasBelKe, J00bIYe U mepepaboTKe TBEPABIX
MOJIE3HBIX HCKOMAEMbIX, CTPOUTENICTBE M OSKCIUTyaTalldid IMOA3EMHBIX OOBEKTOB Pa3IMYHOTrO
Ha3HA4YCHMUSI.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MpOorpaMmbl

JucuumuHa Beicmias MaTemMaTuka BXOAMUT B 00s3aTENIbHYIO 4acTh Y4e€OHOIO IJIaHa
00pa3zoBaTeNbHON MPOrPaMMBI.

JUis u3ydeHus  JUCHMIUIMHBI  HEOOXOOuUMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
cOpMHUPOBAHHBIE B PE3YIIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

JUis u3ydeHus AMCLUMIUIMHBI HEOOXOIUMBI 3HaHMS U YMEHHUs, C(POPMUPOBAaHHBIC B
pe3ysibTaTe U3Y4EeHUU TUCHUIUIMH: «AnreOpa M Haudana aHanuza», «['‘eomerpus» B 00BEME
IIPOrpaMMbl CpeAHEN LIKOJIBI.

3HaHus (YMEHUs, BJIaJIEHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JaHHOM JUCLMILIMHBI OyIyT
HEOOXOAUMBI ISl U3YUSHHST TUCIUTUINH/TIPAKTHK:

®dusnka

TeopeTnueckass MExaHHUKa

ConpoTusieHne MaTepUuaIoB

[TpuknaaHas MexaHUKa

DIIEKTPOTEXHUKA

Teopus BeposaTHOCTEH U MaTeMaTU4eCKasi CTaTUCTUKA

AHann3 TaHHBIX

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYEMbIe Pe3yJbTAThl 00yUeHHu s

B pesynbpTrare ocBOo€HUS TUCHMIUIMHBI (MOAYIsi) «BrIciias MatemaTuka» oOydarouiuiics
JOJKEH 001a1aTh CIEAYIOMIMMU KOMIETEHIIUSIMHU:

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

YK-1 CnocoGeH oCyIIeCcTBIATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYIO CHTYallMl0 KaK CHCTEMY, BBIABIAS €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnuecku orieHuBaeT HaJIG)KHOCTh UCTOYHUKOB HH(POpMaIuu, paboTaeT ¢

OPOTHBOPEYMBON HHGpOpMaLKMell U3 pa3HbIX HCTOUYHUKOB, OIpeIenseT
npoOensl B HWHPOPMAIMKM, HEOOXOAUMOM HJisi pEIIeHHs] MPOOJIeMHON
CUTYaIlUH, U IPOEKTUPYET MIPOLECCHI 110 UX YCTPAHEHUIO

YK-1.3 Pa3zpabatbiBaeT U colepikaTelbHO apryMEHTUPYET CTpaTervio pelieHus
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIMILTMHAPHOTO
MOJIXOJI0B; CTPOMUT CIEHApUU peaju3alid CTpaTeruu, OIpeaesss
BO3MO>KHBIE PUCKH U NIpeJIarasi IyTH UX YCTPaHEHUs




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJIs)
OO0mas Tpy10€MKOCTh JUCIIUIUTHHBI COCTABIIAET 5 3aueTHBIX eauauI 180 akaz. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 94,1 akas. 4yacos:

—ayaurtopHas — 90 aka. 4acos;

— BHeaynutopHas — 4,1 aka. yacos;

— camocrosTenpHas padota — 50,2 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTeCTalMu - SK3aMEH

Ta6J'II/II_[a IIPOU3BOJAHBIX.

AynuropHas ) =
o KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
5 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 TIPOMEKYTOYHOM
nmab. | mpakT. | = Q8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. DneMeHTHI JTMHEHHO# anreOpsl
1.1 Jluneitnas  anre0Opa: MOJITOTOBKA K
Matpunbl u neiictBus Haj NPaKTHYECKUM
HUMH. Omnpenenurenu 3aHATHSM,
KBaJpaTHbIX MaTpHIL, pPaHT CaMOCTOSITENIbHOE ayJUTOpHast VK-1.1
MaTpHIbl, oOpaTHas MaTpuIa. M3y4eHUe KOHTpOJIbHAs paboTa s
1 6 8 2 YK-1.2,
Meronpl  pemieHuss CHUCTEM JUTEpaTyphl, (AKP) Nel
N VK-1.3
JHUHEHHBIX  anreOpandecKux BoinosiHeHue PI'P PT'P Nel
YpaBHEHHUH. Teopema Nel «Martputis.
Kponexepa-Karmemmm. Onpenenurend.
OIHOPOIHEBIE CHCTEMBI. Cucremb»
HWroro no pazngeny 6 8 2
2. BBemenne B MaremaTUyeCcKUi
aHau3
- IOJITOTOBKA K
MIPaKTHYECKOMY
2.1 Ilpenen v HENPEPBIBHOCTH SAHATHIO, YK-11,
(1)' HKLI:HH oTHO HI; I;MeHHOﬁ 1 2 4 8,2 - COCTaBJICHUE TECTHPOBAHHE VK-1.2,
Y P yueOHOI KapThl VK-1.3
«Bpruncinenue
Npe/CIIOB
Wroro no pazaeny 2 4 8,2
3. JuddepennpansHoe
ucuucieHne (QYHKUUM OJHOW U
MHOTHX IIEPEMEHHBIX
3.1 Onpenesnenue
. - IOJITOTOBKA K
NPOU3BOJHOW  (QYHKIMH B
MIPaKTHICCKUM
touke. [uddepenuman, ero
e 3aHATHSM,
TEOMETPHIECKUN CMBICIT VK-1.1,
. - BeITIOsTHEeHUe PI'P PI'P Ne2;
T'eomerpuueckuit ul 1 2 4 2,2 VK-1.2,
N Ne 2 TECTUPOBaHUE
MEXaHUYECKUI CMBICIT VK-1.3
. «Anddepenmans
MIPOU3BOJHOM. [IpaBuna
s bepeHIIpoBanus " HOE HCYHCIICHUE
PEHID @O 1 GHIT"




3.2 IIpousBoaHbIC u

- IOATOTOBKA K

Aupdeperima:: BICIIIHX IIPaKTHYECKOMY YK-1.1,
MOPAAKOB.  OCH.  TeOpeMEl 2 2 1 3aHATHIO PI'P Ne2 VK-1.2
AphepeHImaLHOro - BeinosiHenue PI'P VK-1.3
WCYHCTICHHSL. dopmyna Ne 2
Teiinopa. IIpasuno Jlonuransa h
3.3 § IIpumeHeHue - HOATOTOBKA K
HEE)I&?:O::O;ME . ﬁ IIPAaKTUYECKOMY YK-1.1,
A PCHIL ’ o . P 4 12 2 3aHATHIO, PI'P Ne2 VK-1.2,
HCCHCHOBAHMHI ~ QYHKIIHA 1 - BeinosineHue PT'P VK-1.3
BBIYUCIICHUN TPUOJIMKEHHBIX No 2
3Ha4YEHUI -
34 Huddepenuupopanue - HOATOTOBKA K
OHII: noHATHE  YacTHBIX IPAKTHICCKOM VK-1.1
MIPOU3BOIHBIX, MTOJIHOTO 2 6 2 p SAHSTIIO y - PT'P Ne2, YK-l.Z'
muddepennnana, 3KCTPEMyM i - TECTUPOBaHUE o
- BeinosiHeHue PI'P YK-1.3
OHII, oneMeHTH  TeopHH No 2
TOJISt -
Wroro no pasneny 10 24 7,2
4. HHurerpaspHOe  UCUHCIICHUE
(YHKIIMU OTHOHN TepeMeHHO
- IOATOTOBKA K
4.1 TlepBooOpasHasi HyHKIIHUS. P a;THI/;qTiICIEOMy
Heonpenenennsiit nuaTerpan u i
€ro  OCHOBHBIE  CBOWCTBA. 2 2 2 BHHOH;:; ue PT'P - PT'P Ne3; gﬁi;
Tabnmuua  HeoHpeneNeHHBIX «HeonpeneneHHbI - TECTUPOBaHHE VK-1.3
UHTETPAJIOB  OT  OCHOBHBIX . .
3JIEMEHTAPHBIX (YHKIHIA 1, OTIPCHCIICHHEIM 1
HECOOCTBEHHBIN
HHTETpa»
4.2 OcHOBHbIE METOJIbI
UHTETpUpOBaHUs.  MeTonsl TOATOTOBKA K
HETNIOCPEICTBEHHOTO 2 2 2 P a;;;l/;:lrilc;()My - PI'P Ne3; zi:ié’
UHTErPUPOBAHUS. ’ - TECTUPOBaHUE .
. - BeinoaHeHue PI'P VK-1.3
WuTterpupoBanue  3aMeHOM No3
TIEPEMEHHON U MO YacTsIM -
-[IOJrOTOBKA K
4.3  OCHOBHBIE  METOJbBI HPaKTUYECKOMY -PI'P N3 YK-1.1,
HUHTETPUPOBAHUSI. 2 2 4 3aHATHIO, - recT OB_aI-’II/Ie VK-1.2,
Wuterpuposanue apobeit - BbInosiHenue PI'P p YK-1.3
Ne3
4.4 OcHoOBHbIE METO/IbI - HOATOTOBKA K
MHTETPUPOBAHHUS.
MPaKTUIECKOM VK-1.1,
Mirrerpupoaiiie 2 4om | 6 Y o, - PIP Ne3; VK-1.2
TPUTOHOMETPUYECKUX u - Bllonerye PIP| ~ TECTHPOBaHHE VK-1.3
HppaLMOHANBHBIX No3
BBIPAKCHHUH -
4.5 OnpeneneHHbIi HHTETPAIL. - HOATOTOBKA K
Popwyia . MPaKTUYECKOMY YK-1.1,
Hetorona-JleitGHuna. 2 201 84 SAHSITIIO - PT'P Ne3; VK-1.2
S::g;r;;émlmﬂ Merozt - Beimonenue Prp| ~ TECTHPOBAMHC VK-1.3
IIpunoxenns. Ne3
4.6 HecobcTBeHHBIE 1_-1 naii;(g:;ii: VK-1.1
HHTETpaIbl. AOconroTHas 2 21 64 p SAHSITIIO y - PT'P Ne3; YK-l.Z’
CXOJJUMOCTb. [pu3Haku - BllonHerye PIP|  TECTHPOBaHHE VK-1.3
CXOJIMMOCTH. No3
Hroro no pazaeny 12 14/61 | 28,8




5. OOBIKHOBEHHBIE
quddepeHanbaple  ypaBHEHUS
onayy)y: AY 1loro wu BbICIIHX
nopsaakoB. OCHOBHblE —IOHSTHS,
Metonsl pemenus. Cucremsr Y
HIEPBOI'0 MOPSIIKA.

51 OOBIKHOBEHHBIE

i hepeHIaIbHbIe - IOITOTOBKA K

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

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

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

pemenus.  Cucremnr Y Ne4

TIEPBOTO MOPS/IKA.

HUroro no pazaeny 6 4 4

Hroro 3a cemecTp 36 54/61 | 50,2 9K3aMeH

Wroro mo aucuuruinae 36 54/611 | 50,2 JK3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. TpagunuonHsle oOpa3oBarenbHble TeXHOJOTrMM. OpraHuszanus o0pPa30BaTEIBLHOIO
mpouecca, IpeanoyiaracT MNpsSAMYH0 TPaHCIALMIO 3HAHUW OT IpenojaBaTens K CTYAEHTY
(IperMyILECTBEHHO Ha OCHOBE OOBACHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOY4YEeHHs).
VY4eOHast 1€ATeNbHOCTh CTYAEHTAa HO-CUT B TAaKUX YCIIOBHUSX, KaK IPaBUIIO, PEIPOAYKTHBHBIN
Xapakrep.

®opMbl y4EOHBIX 3aHATHI:

- UHpOpPMALMOHHAs JIEKUUS — I[IOCIENOBaTEeIbHOE M3JIOKEHHE Marepuaja B
JTMCUUTUIMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE MPEUMYILIECTBEHHO BEpOAIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, IIOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB 110
IIPETIOKEHHOMY aITOPUTMY.

2. TexHomoruu mnpoekTHOro oOyudeHus. OOpa3oBaTeNbHBIM MpPOLIECC IOCTPOEH B
COOTBETCTBHH C QJITOPUTMOM IIO3TAITHOTO PELICHHs NMPOOJEMHOM 3ala4d WM BBITOJTHEHUS
yueOHoro 3aganus. IIpoekT npeanonaaraeT COBMECTHYIO y4eOHO-[103HABATEIbHYIO IS TEIbHOCTh
IpyNIbl CTYJEHTOB, HAIIPaBJICHHYIO HA BbIPa0OTKY KOHLEMIMM, YCTAHOBJICHHUE LieJel U 3ajad,
(GOpMYIMPOBKY OKHAAEMBIX PE3YJIbTaTOB, OIpEJeNIeHHe MPUHLUIOB W METOAMK peIleHUs
IIOCTABJIEHHBIX 3a/lay, IUIAHUPOBAHMUE XO-4a paOOThl, MOMCK JOCTYINHBIX U ONTHUMAJIBHBIX
pecypcoB, MO3TANHYK pealu3allio IUIaHa paboThl, MPE3EHTALUIO PE3yJbTaTOB PabOThI, UX
ocMbIciIeHne U peduiekcuto. [IpumensieTcss B OCHOBHOM TS ITepeXoa KOMIETEHIIUH Ha YPOBEHb
BIIAJICHHUS.

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

HccnenoBaTenbCkuil MpPOEKT — CTpyKTypa MNpubOmmkeHa K ¢dopMmary HaydHOro
UCCIE0BaHMs (0Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIICHUE HAy4YHOH MpoOsIeMBl,
npeaMmera U oObeKTa HCCIelOBaHMs, LielNed M 3ajJad, METOJO0B, MCTOYHMKOB, BBIIBUXKEHUE
THIIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBHIBOJBI, 00O3HAYEHHWE HOBBIX NIpobiem). Pezymprarom
ABIIsieTCA yueOHast KapTa 110 MO0 Halei 00pa30BaTesIbHOM MPOrpaMMBl.

TBOpYECKHI MPOEKT, NPEANOJAralolIMi B OTJIAYHAE OT MPEABIAYIIEr0, KOHEYHBIN
MPOJYKT B CIEAYIOUIMX BapUaHTaX — Ta3eTa K UCTOPUYECKH 3HAYUMOMY «MAaTEMAaTUYECKOMY»
coObITHIO (Tpa3aHUK yKucha «[Iu» u T.1.); «MaTeMaTudeckas» OTKpPBITKA (CBOEro poaa ydeOHas
KapTa, TOJIbKO He(popMalibHO, KpacOUHO OPOpPMIIEHHAs; BUACOPOJIHK «S1 Haydy Bac pemarsb ...» U
T.IL.

WupopmalnoHHbIE MpPOEKT — y4eOHO-TNO3HABaTeIbHAs JACSITEIBHOCTh C  SPKO
BBIpQ)XEHHON 3BPUCTUYECKON HAIIPaBICHHOCTHIO (ITOUCK, OTOOP U cUCTEeMaTH3alus HHOpMaLuu
0 KaKkoM-TO 0OBEKTEe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(pOpManuen, ee aHaIu3 U
0000111eHUE U, HAKOHELI, TPE3eHTalUs 110 IPAKTUYECKOMY MPHIIOKEHHIO).

4. NndopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelibHbIe TEXHOJIOTUU. Opranu3anus
00pa3oBaTeNbHOrO Mpolecca ¢ MPUMEHEHHEM CIEeUAIN3UPOBAHHBIX NMPOrPAaMMHBIX Cpell U

TEXHUYECKUX CpelNCTB pPaboTel ¢ wuHpopmarmein (MHPOPMAIMOHHYIO Cpely YHHBEpPCHUTETa
MOO/IYC MOODLE).

6 YueOHO-MeTOAMUYECKOE 00ecTieueHre CAMOCTOSATeILHO padoThl 00y4arommXxcst
[Ipencrasneno B mpumoxxeHuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs POMEKYTOUHOH aTTecTalluM
[IpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas auTEpaTrypa:

1. IlunaueB B. C. Beicmias maremaruka: yyeOnuk / B.C. IllumayeB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-16-101787-6. - Tekcrt:
ANeKTpoHHbIN. - URL:



https://new.znanium.com/catalog/product/990716. — Pexum goctyma: s aBTOPHS3.
M0JIb30BaTENEH.

2. Slumenes, JI. T. Beiciias maremaruka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
HNudpa-M, 2020. - 752 c. - (Boicmiee 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. Maremartuka B mpumepax W 3agadax: yue0. mocobume / O.M. JlerrsipeBa, JI.H.
Kypbenko, I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bricmiee o00-pa3oBanue: bakamaBpmar). - ISBN 978-5-16-102288-7. — Tekcr:
anektpounsii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocryma:
JUIS1 aBTOPU3. I10JIb30BATEIIEH.

2. ®uxtenronbll, .M. OCHOBbI MaTeMaTHYECKOr0 aHanu3a: ydeOHuK: B 2 yactsax / .M.
®uxrtenronsi. — 11-e u3g., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — TekcT : 3aeKTpOHHBIH // DIeKTpOHHO-OUOIMOTEYHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/112051 (mata oGparieHus:
28.06.2022).- Pexxum gocTyma: i aBTOPU3. OJIb30BaTEICH.

3. ®uxrenroiusiy, .M. OCHOBBI MaTeMaTHYECKOTO aHAIM3a: Y4eOHHK: B 2 yacTsax / .M.
Ouxrtenronsll. — 10-e uzg., crep. — Caunkr-IlerepOypr: Jlans, [6. 1.]. — 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 nocTyna: JUisi aBTOPH3. TOJIb30BATEIICH.

4. Illunaues B. C. 3agaunuk 1o BbIciield MaTeMaTrke: yued. mocodue / B.C. [llumnayes.
— 10-e u3n., crepeorurr. — Mocka: MTHOPA-M, 2020. — 304 c. — (Bsicmiee o6pa3oBanue). -
ISBN 978-5-16-101831-6. — Texkcr: JJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 (nata obOpamenus: 28.06.2022). — Pexum
JOCTYTMA: AJIs aBTOPH3. MOJIb30BaTENCH.

B) MeToauveckne yKasaHus:

1. T'pauesa, JI.A. OnpeneneHHbIN UHTETpall: METOANYECKHE YKa3aHUs Ui CTY/IEHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.U. HocoBay, 2010 — 12 c.

2. I'paueBa, JI.A. DnemeHTHI TMHEHHON anreOpbl, BEKTOPHOM alreOpbl M aHAIUTUYECKON
reomerpun: YuyeOHoe mocodue. - 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 auddepenuuman @ynkuuu. IIpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. I'.'11. HocoBay, 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:

IIporpamMmmHoe o6ecneyenne

Haumenosanue I1O No norosopa CpoK JIeiicTBUS TUIEH3UN




MS Office 2007 |y, 135 +17.09.2007 GeccpouHO
Professional

7Zip cBOOOJTHO 0OeccpoUHO
FAR Manager |cBobGomHO OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

ITouckoBass cucrtema Axagemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EguHoe oxHO
JIOCTYIa K HH(GOPMAIIMOHHBIM pecypcam
DnexTpoHHas 6a3a MEePUOTUYECKUX U3IaHUHA
East View Information Services, OOO
DnekTpoHHbIe pecypchl oubmmoreku MI'TY
um. I'.11. HocoBa
MexyHapoaHas pedepaTuBHas u
MTOJTHOTEKCTOBAsI CIpaBoyYHasi 0a3a JaHHBIX
Mexnynapoanass 0a3a  MOJHOTEKCTOBBIX
»KypHaoB Springer Journals
MesxnyHaponHas 6a3a ClipaBOYHBIX U3JAaHUN
110 BCEM OTpacisiM 3Hanuii SpringerReference
MexynapoaHas pedepaTuBHas Oa3za
JAaHHBIX IO YHUCTOM W  IPUKIATHOU

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

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

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

https://dlib.eastview.com/

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

http://scopus.com

http://link.springer.com/

http://www.springer.com/references

http://zbmath.org/

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:

VYyeOHbIe ayTUTOPUH TSI TPOBEACHUS 3aHATUH JIEKIITMOHHOTO THUIIA.

Jlocka, MyIbTUMEIUHHBIE CPECTBA XpaHEHUs, Iepeladrl U MpeAcTaBIeHU HH()OPMAIIUH.

VYyebHble ayAUTOPUU JUIsl  TPOBEIEHUS MPAKTUYECKUX  3aHATUNA, TPYNIOBBIX W
WHJIUBUAYAIbHBIX KOHCYJIbTAlMH, TEKYIIEro KOHTPOJS M IPOMEXYTOYHOM arrecranuu. Jlocka,
MYJIbTUMEIUIHBIN TPOEKTOP, dkpaH, KoMIeke MeToanueckux pa3paboTok (pa3aaToyHOro Marepuania
U METOIUYECKMX YKa3aHWi) M\WJIM KOMILJIEKC TECTOBBIX 3aJaHUi I MOATOTOBKH W MPOBEACHHS
MIPOMEKYTOUHBIX U PYOEIKHBIX KOHTPOJICH.

[TomemeHus 17151 CaMOCTOSITENBHON PaOOTHI yHaIIuXCsl.

[epconanbubie KommbioTephl ¢ makerom MSOffice, Beixogmom B MHTEpHET U € JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CpPEy YHUBEPCUTETA.

[Tomernienue 715t XpaHEHUs U TPOPIIIAKTHIECKOTO 00CITYKUBaHUs y4€OHOTO 000PYI0BaHUSI.

Hxadsr qist xpaHeHUss y4eOHO-METOAMYECKON AOKYMEHTAIMH, Y4eOHOTO 00OpyIOBaHUS U
y4eOHO-HaTJISTHBIX TTOCOOUH.



NPUJIOXEHME 1
YYEBHO-METOJNYECKOE OBECIHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
OBYYAIOLUXCS
[To mucuuruinHe «MaremaThkay MpeayCMOTPeHa ayIUTOpHAs W BHEAYJAUTOPHAs CaMOCTOSTEIbHAsA
paboTa o0yJarommxcs.
AyauTopHasi caMOCTOsATENIbHAs paboTa CTYICHTOB MPEANOJaracT pelieHre 3a1a4 Ha MPaKTHUYSCKHX
3aHATUAX.

Ilpumepnuie sapuanmul pacuemno-zpaguueckux pavom (PI'P):

PI'P Ne 1. «JiieMeHTHI JIMHEHON aareOpbl M aHAJIMTHYECKON IreOMeTPUHM B NPHJIOKEHHAX K
NPHUKJIAAHBIM 3a7a4aM J00bIBaIOIIEH IPOMbBILIIJICHHOCTI

3ananme Nel (ypoBeHb KOMIIETEHUMH — <«3HATh», «yMmeTb»). Ilpm pemenun 3amauy,
BOCHIOJIb3YiiTeCh OHHM W3 NMpUKJIaAHbIX nmakeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wau ap.).

Pe3ysbTaT 0oopmMuTE B BH/I€ CKPHHIIIOTOB CTPAHUII ¢ BhIYHCJIeHusAMHE B Google /lokymeHTe
(MpUILIATE CCHUIKY NMPenoaaBaTeio, B JjieMeHTe «3alaHue» Ha 06pa30BaTeJbHOM MOPTaJe WIH
Ha nocke Miro)

3amaua 1. Haitnure npousBeneHne MaTpuil
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3anava 2. Beruucnure onpenenuteny
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3azmava 3. /lana MaTpuia p _ 01 4 2 Haiinure
1 0 2 -4
0 0 5 1
1) A12, 2) A24, 3) det A, 4) npuaymaiiTe caMOCTOSATEIbHO ONPENENUTENb 6-T0 MOpsAIKa U

TaKXE€ BBIYUCIIUTE €I0.

3amaua 4. Haitnure oOpaTHbIE 111 MaTPUIL



2 5 -1/, 3) 4A=|-58 67 81
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¥ ipoBeputh, uto A4~ =E
3anaya 5. Pemute crucreMy a) MaTpHYHBIM CITIOCOOOM U
0) o popmynam Kpamepa.

X + 3y + 2z = -7,
3Xx + 2y + 52 = 6
4x + 3y + z = L

3amaua 6. Pemmre cucteMsl MeTonoM I'aycca, yKassiBas B KaXIOM cirydae panru matpun, 4 u

(4]8B)

.B OIHOPOJHBIX CUCTEMAaX BBIITHUIIUTE (bYHI[aMeHTaJ'IBHYIO CUCTCEMY peH_IeHI/Iﬁ TaM, A€ OHa €CTh.

2X + 4y + 3z = 5 X + 7y — 3z = 14,
1. <-X + 2z = -3, 2. <X + 3y + 4z = 2,
6x + 5y + z = 21 2x + 8y + 23z = -4
X + 3y - 2z = 5, X + 2y + z = 0,
3.42x + 5y - 4z = 3§, 4, <—=x + 3y + z = 0,
4x + 11y - 8z = 3. 2x + 5y + 3z = 0.
3x, +5x, +6x; -—-4x,= 0,
3.4x+53y+6.12=9.2 4x, +7x, +10x, -7x,= 0O,
5 16.4x+25y+81z=34 6. 2%, +3X,  2X, -x,= 0,
7.2X+6.2y+6.92=8.2 X, +2X, +4x;, -=3x,= 0,
X, -8x, +7x,= 0.

3amaua 7. OmnpeaenuTh THIT U TIOCTPOUTH JMHHIO HA TUNIOCKOCTH M TIOBEPXHOCTh B IPOCTPAHCTBE:
A) x> —9y? +2x+18y+73=0

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

F) OHpeI[eJ'II/ITB THUII TOBECPXHOCTU U TOCTPOUTD:

2 2 2 2 2 2
B 5 XYy .z 4 Y .z _4
1. Z=4-—-X" o2 9 4 25 7. 3 9 4 25 . 4
Xy X _y 2 )
9 4 25 - 5, 9 4 25.6 XY =1

o o T
321,[[8.‘-18. 8. HOCTpOI/ITC KPHUBYIO B ITIOJIAPHOU CUCTEMEC KOOPAUHAT 110 TOYKAM C IIaromMm A@ =—

p=4+2c0s2¢

3aganue No2 (ypoBeHb KomMneTenun «Biaagenne» - KEMCOBBIE 3ATAHUSA nas rpynm)
1. TlpenmpusiTie BBIMYCKAaeT M BHIOB M3JEIHHA C HCIOJb30BaHHEM K BHIOB ChIpbsi. Hopmbr

pacxoaa ChIpbsl JUIsl IPOM3BOJCTBA €AMHMIIBI MPOIYKIUM KaKOTO BUIA AaHbl MATPULEH Amxk.
CroumMocTh eaMHHUIBI ChIphs 3amaHa MaTpuieil C. Haiitu 3arpaTel KakIoro BUAA CHIPbS IpU

3aJJaHHOM IUIaHe BbIMycka Q M cymMMmapHbIe 3aTpaThl Ha ChIpbe. lIpencTaBUTH pe3ynbTaThl C
nomorpio Matpuil A, C, Q.



3701
A=|2 5 4 3] C=(2 3 15 Q=(200 350 100).
1

0 0 2

2. Nmeercs n oTpacieit

MPOMBIIIJICHHOCTH,  KaXAask M3 KOTOPBIX MPOU3BOJUT CBOIO
npoayKIuio. YacTe ee MIST Ha BHYTPUIIPOM3BOJICTBEHHOE NMOTPEOJICHHE JaHHOW OTPACIbi0 U
JIPYTUMH OTpaciisiMi, a Jnpyras Y (KOHEYHBIH MPOJYKT) MpeaHa3HaueHa Uil JIMYHOTO U
obmecTBeHHOTO ToTpednenus. [lycts x; — oOumii (BasoBoii) 00beM MPOAYKIIUUA 1 —H OTpaciu
(i=1,n); x j — 00beM NPOAYKIMH 1 —ii OTpaciy, TOTPEOIAEMON j —i  OTpacibio B IPOLIECCE
npomssozctea (i = 1,n, j = 1,n).

B rabnune 3aman 6amaHc n  oTpacieil MPOMBIIUIEHHOCTH 32 HEKOTOPBINA MPOMEXKYTOK
BpPEMCHH.

IlocTpouTh MaTpUILy IPAMBIX 3aTPAT A=(Q;)mxn, TAE Q;j — KOI(QOUIUEHTHI IPAMBIX 3aTPAT (10JIH
IPOAYKIHUH 1 — OTpaciy, UAYILUX Ha IPOM3BOJCTBO €AMHUIBI IPOAYKIMK  j —i1 oOTpaciu) W
BBISICHUTDB, SIBJIETCS JIM OHA NPOAYKTUBHOM. HaliTu Matpuily nonnsix 3arpat. Haiitu X; — oobem
BaJIOBOM MPOAYKLUMHU KaKJOW OTpaciH, €ClIM KOHEYHBIH MPOJIYKT JOJDKEH ObITh Y;. Yka3zaTb

HeO6XOHHMBIﬁ IMPOLCHT YBCINYCHUA BaJOBOM MMpoAYKIUHU IIO K01 OoTpaciiu.

Otpacau [otpebnenue Basnosoit 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» 00eCIeunBaeT JOCTaBKy BUICO- U ayJAHMOKACCET C YETHIPEX CKIIAIOB,
PAacCIOJIOKEHHBIX B pa3HbIX TOUKAX FOPO/a, B UEThIPE Mara3uHa. 3arnac KacceT, UMEIOIINXCS Ha CKIalax,
00BEMBI 3aKa30B Mara3uHOB U Tapu(bl Ha JOCTAaBKY MPECTaBICHbI B TAOIHIIE.

Cxitagml Mara3uHbl 3amachl,
Nel Ne2 | Ne3 | Ne4 TBIC.IIT.
Cxaag Nel 2 6 4 3 120
Ckmag Ne2 5 1 9 2 240
Cxitag Ne3 3 2 2 6 80
Ckiag Ne4 4 5 10 | 3 60
3akassl, Teic. mT. | 190 | 170 | 110 | 30

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



PI'P No2 «Memoowt oughgpepenyuanvrozo ucuucienus yHKyuu 00HOU U MHOZUX NEPEMEHHBIX NPU
peuienuu 3a0ay RPUKIAOHO20 XapaKmepay

3ananme Nel (BHanusi U ymenusi). Ilpm pemieHMH 3aga4, BOCHOJIb3YHTECh OJAHHUM M3
npukiaagubix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica wiu ap.).

Pe3ysabTar opopMuTe B BUJIe CKPMHIIOTOB CTPaHUI ¢ BbluncjaeHusivu B Google lokymenTe
(mpUILIUTE CCHUIKY MPEnoaaBaTeiio, B djieMeHTe «3alaHue» Ha 00pa30BaTe/IbLHOM MOPTAaJie HIH
Ha Jocke Miro)

1. Haiiti mpousBoiHbie B nuddepeHInanpl IepBoro nopsaka
1)y 7COS X

/= 5X+1
2) y=(2+5x)*—3cos7x,

3) y=%—4x-arcsinx,

4) y=(cosx).

2. Haiiti mpou3BoaHyt0 GYHKIMH, 32JaHHON HESBHO e’ —5xe” —2xy +11=0.
3.HaiiTi npon3Boiiyto hyHKIMH, 33/IAHHOM MapaMeTpHYECKH {X =3cost -5,
y =4t° +5.

4. HaiiTi mpou3BOAHBIE TIEPBOTO NMOpsAKa QyHKIMH Y = x?e®.

d2y x=3t-t°, i
KLH: a 6) y=5"".
™ yn ) Y3t )y

5. Hatigure d—y u
dx

9 2 9
6. Harmmnre ypaBHeHHe KacaTelbHOM K mapabone ) = X° —4X + 2 B touke ¢ aberuccoit x, =0.

IToctpoiiTe rpaduk U KacaTelbHYIO.
7. Iloctpoiite rpaduk nanHou pynkuuu. Haiinure HanOosplliee 1 HaMMEHbIIIEe 3HaYeHUS! PYHKIIMM Ha

samanmHoMm otpeske; T(X)=2X> —6X* —18x+7, xe [— 2; 2].

1
8. [loctpoiite rpaduk pyHKIUU Y = 3 x® —2x°n uccnenyiite ¢ Ha IKCTPEMYM.

9. Tocrpoiite rpaduk GYHKINU U YKOKUTE 10 TpaduKy e€ aCUMITOTHI:

10. TIpoBeauTe MOTHOE UCCIEIOBaHIE QYHKIIUH C TIOMOIIBIO TIOCTPOSHHOTO TPEIBAPUTEIHLHO
_(x-1)?
rpapukay = ———.
X
11. 3aBUCUMOCTH IYTH OT BPEMEHH TPH MPSAMOITHMHESHHOM JBWKEHHH TOYKH 3a/1a€TCS YpaBHEHHEM
1 3 2
S= gt +2t°-3,rme s —nuyrb BM,a t — Bpems B ¢. BeIuHCIUTE €€ CKOPOCTh M YCKOPEHHUE B

MOMEHT BpemeHu t =4c.
DOYHKIMH HECKOJbKHUX NepeMeHHbIX:

. Inf1—x*-y?)
1. ITocTpouTh (yHKIUIO, BBIICHUTB €€ 00JIaCTh ONpEACICHUsl Z = 1 \/_ .
—Y

2. HaiiTu 3Ha4eHHs YaCTHBIX MPOU3BOJIHBIX (DYHKIUH B 33JaHHOM TOYKE:
1

A) z=x" (L1) b) z:ln(\/;+\/§) ),

2
u :
3. Haiitu pwR ecmu U=Xy+Sin(x+y).
X



4. BelYrCIUTh TPUOTIKEHHO +/9- e%%% 42 03% .

5. ITocTpOMTH TIOBEpXHOCTH. HaiiTi skcTpeMyMbl QYHKIHH  Z =X* +2y* —4X —6Y + 2.

6. Haiitn sKcTpeManbHoe 3HaueHne QYHKIHN Z = 2X+ Y — Y —X° 1pu ycnosuu X + 2y =1.
7. Haiitu HanbonpIee 3HaueHHE (PYyHKIIUU B 3aIaHHOM 00J1acTH:

x>0 X+2y<1
A) 7=x-2y+5 y>0 B) z:ln(x2+y2) x>0
X+Yy<I, y >0.

3aganue No2 (ypoBeHb KoMIeTeHIMH «Baagenne» - KEMCOBBIE 3AJTAHUSA nas rpynm)
1. 3aBoj BhIMyCKaeT CIUYEYHBbIC KOPOOKU. Pacxoapl Ha MPOU3BOICTBO OJJHOTO KOpoOKka 1 py0, a

[IeHa MpoAaKu paBHa 5 py6. CKOJIBKO HYKHO MTPOU3BOAUTH KOPOOKOB, YTOOBI MPUOBLIH ObLIA
HanOOJIbLICH, ecnu t pabOTHUKOB 3aBo/a MOXET MIPOU3BO/IUTH B
mecsiy N=—(t-10)*+500 KopoGKOB.

2. Pacxonpl Ha TPOM3BOJCTBO Y aBTOMOOMIICH COCTABIISIOT Q:0,5y2+y+7 MUJUTMOHOB pyOIiei B
Mecsn. Ecnu mpopaBaTh KakIbplii aBTOMOOWIB 3a S ThICSY pyOseil, To mpu IpoAake Bcex
MIPOU3BEICHHBIX 332 MECSI] aBTOMOOMJICH 3aBOJI MOJIYYHT JOXOJ Sy, a 3apaboTaeT Ha STOM
npuObLTb (A0X0BI MUHYC pacxoibl) - S*y—Q. Kakyto HauMeHbIIYyI0 IEHY IPOAaKU S HY>KHO
yYCTaHOBUTH, UTOOBI 32 3 MecsiIa 3aBOJ MOTYYUJI NPUOBUIH 75 MUJUTMOHOB pyOIieii?

3. B aByx obnactsx ectb 1o 20 pabouux, Kaxablil U3 KOTOPBIX TOTOB TPYAUTHCS 1o 10 "yacoB B
CYTKH Ha JI0ObIU€ aIFOMUHHUS WM HUKeNs. B nmepBoii o0nactu onuH pabouuii 3a yac J0ObIBaeT
0,2 xr ayromuamst wn 0,2 kr HUKems. Bo BTopoii o01acTu Asist JOOBIYH X KT aTFOMUHHUS B JICHD
Tpebyercss X° 4YeNOBEKO-4acoB TPYAd, a Ul JOOBIYHM y KT HHKENs B JCHb TpeOyercs y’
YeJI0BEK0-4acoB Tpyaa. O6e 00JacTi MOCTABIISIIOT JOOBITHIM METANIT Ha 3aBO/I, TI€ TSI HYK/T
MIPOMBIIITIEHHOCTH MTPOU3BOIUTCS CIUIAB ATFOMUHUS M HUKEIIS,, B KOTOPOM Ha | KT allfOMUHUS
npuxogures 1 xr Hukens. Ilpu 3ToM o0nacTu goroBapuBaroTcst MeKAy co0o0il BeCcTH 100bIuy
METaJUIOB TaK, YTOOBI 3aBOJI MOI' NPOU3BECTU HAUOOJbIIEE KOJUYECTBO cIuiaBa. CKOJIBKO

KWJIOTPAMMOB CILJIaBa MPU TAKUX YCIOBUSIX €KEIHEBHO CMOKET MPOU3BECTH 3aBOA?
(Mcrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo haraktera/naibolshego _naimens
hego_znacheniya_velichiny/page-2
© shkolkovo.net)

4. Pemuth rpaduueckuM METOJIOM 3a7a4y Ha HaXOXKJACHUE ONMTUMAIBLHOTO 3HAYeHUs ()YHKIIMH

(naHa 10OBIYH MOJIE3HBIX HCKOMAEMBbIX):
Z=2X+X, — min

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

5. 3Bagana Tabnuia 3HaUYeHUH X WM Y W yKa3aH BUJ 3aBHUCHMOCTH Y = f(x,a,b). Haiinure

napaMeTpel a H b , UCIIOJIB3Yyd MCTO HAMMCHBIIINX KBAApPATOB.

f(x,a,b)=ax*+b

X 0,4 0,6 0,8 1,0 1,2



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 MCYUCJICHHUS NPU PelIeHNH MPUKJIATHBIX 32124

3ananne (ypoBeHb KOMIIETEHIHM — <«3HaTbh», «yMmeTb»). IIlpu pemenuun 3axauy,
BOCHIOJIb3YyiiTeCh OHHM W3 NMpUKJIaAHbIX nmakeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wau ap.).

PesyabTaT opopMuTe B BH/1e CKPHHIIOTOB CTPAHMII ¢ BbIUHCaAeHUusiMU B Google JlokymeHnTe
(mpUUIUIKTE CCHLIKY MPEnoJaBaTeliio, B djieMeHTe «3alaHue» Ha 00pa30BaTe/IbHOM IOPTaJie HIH
Ha gocke Miro)

1). BeruuciauTh HeonpeeeHHbIe HHTETPAJIbI

3 4
1 il 2 1 e P
-1 - d X
1_1(3{ 5 JX 2_1(3”2 2\/><27_3JX’ 3 S'"(5 1)
JA;dCtgsx_G X 2 .4 J'de -
4.7 sin®x 5_J.X(3X +1) dx o Jx2 i ox+10 7. IVl—e e*dx

_[ 4x +3 dx j dx I dx
b 73 —7 ]
8. (x —2)3 9. Ixe dx, 10. X(X2 +1) 11. Ix +3x + 24/

J. dx '[ dx
12. cosxsin®x’ 13 - (X+DVX®+2x-1

2) BeruncnuTh onpeneneHHble HHTETPaibl

2_
1. I(x +—)dx 2. IInsmxdxa Iﬂd J'XA—ZXZJFde.
1 x* +7x? +8 X*+8x°+9

3). Beruncauth miomaab GUrypbl, OrpaHnYeHHON JTHHUSIMHU
1) 3x—y=4 y*=6x

7 =cos2¢, OS(osf

2) 6
x=2cost

3) {y:6sint; y=3(y=3).

4). BbIUUCITUTD JJIMHY AYTU KPUBOM, 3aJAHHON ypaBHEHHEM

1) r= In x, J3<x<i/15.

2) P= 3¢, —7/2<@p<7/2
x =e'(cost+sint),

3 {x:ef(cost_smt), xl2<t<n.

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

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



PI'P Ne4 «/Ilu¢pdepeHnnanbHbie ypaBHEHUS»

3ananme. Ilpu pemeHum 3axa4d, BOCHOJB3YHTECh OJHMM U3 TMPHUKJIAJHBIX IAaKeTOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).

Pe3yabTaT 0oopMuTE B BUI€ CKPHHIIIOTOB CTPAHUII ¢ BoIuucaeHussiMu B Google JlokymenTe
(mpUILIKTE CCHUIKY MPenoaaBaTeiio, B djieMeHTe «3ajlaHue» Ha 00pa30BaTe/ILHOM MOPTAJie HIH
Ha aocke Miro)

1. Haiitu oOmmii unTerpan uiam obiee peueHue auddepeHnuanbHOro ypaBHEeHUsI IEPBOro MOpsIKa
(B mpumepax r), 1) pemuTh 3anauy Komn):

x* +2xy —5y?
2x% — 6xy

1) V4-x°y' +xy? +x=0, 2) 20xdx—3ydy =3x*ydy —5xy’dx, 3) y' =

" —qj 2 4 — 2
4){y ycos x =sin 2x 5) {xy =X l,_dx—xyﬂdy:o.
y(0) =-1 y@® =1 X

2. Haiitu o6ee pemenue nuddepeHImaibHoro ypaBHeHUS:
1) y"xInx=y",2) @+x>)y"+2xy’ =12x>.
y" = 2sin® ycos y
T, :
y() =50 =1
4. Haiitu obmiee peuienue nuddepeHnanbHOro ypaBHeHus (1 eciu 3a1aHo- pemuTh 3anady Komm):
1) y"—2y +y=xe* 2) ¥'+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’ =128cos8x —64e”,
) y"'+y=1/sinx
Y(zl12)=1,y'(x12)=n12

3. Haiitu pemienne 3amaun Komm:

nr

8) y' =y°x*,y(0)=3.

5. Pemure cuctemy 1Y nepBoro nopsijika ABymsl cioco0amu - MOACTAaHOBKU U METOJIOM Diliiepa
y'=2x—-5y+e'
X'=y—6x+e®



MPOMEKYTOYHOM ATTECTAMHU:

IMPUJIO)KEHUE 2

OuneHouHbIe CpeACTBa IS NPOBeEIeHUs IPOMEKYTOYHOM aTTecTanun
a) Ilnanupyemble pe3yabTaThl 00y4eHHsI M OLICHOYHbIE CPEACTBA JJIsl IPOBeAeHUA

Kon
WHIUKAT
opa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[UHA

O1ieHOYHBIC cpe€acTaa

YK-1 Cnoco6eH ocyniecTBISITH KPUTHYECKHH aHAJIU3 MPO0JIeMHBIX CUTYallHii HA OCHOBE

CUCTEMHOTO ImoJaxoaa, BblpaﬁaT

bIBATH CTPATErHI0 1eHCTBUM

VK-1.1

AHanu3upyer
POOIEMHYIO
CUTYAIUIO KaK
CHCTEMY, BBISBIISS €€
COCTaBJISIIOLIUE U
CBSI3H MKy HUMHU

3HaeT BO3MOXKHOCTU MPUKIATHBIX CEPBUCOB W MAKETOB IS
MaTEMaTHU4YCCKOI'O MOI[CJII/IpOBaHI/Iﬂ 158 pemeHI/m 3a1a4 HpI/IKJIa[[HOFO
XapakTepa cpeacTBamMu (METOJAaMH) aireOpbl, TEOMETPHH U
MAaTeMaTUYECKOTO aHan3a. s JOCTUKEHUSI UHAUKATOpA:

-3HaeT OCHOBHBIC ONPENICICHUS U TOHATHUS aIreOpbl, TEOMETPHH H
MaTeMaTUYeCKOro aHajlin3a, HCIOIb3yeMble Il  OTOOopa U
00pabOTKH JTaHHBIX B COOTBETCTBUH C MOCTABJICHHOW MPHUKJIATHOM
3ajaveit;

- BOCIIPOM3BOJUT OCHOBHBIE MaTEeMaTUYECKUE MOJICTIN: PACTIO3HAET
MAaTEMAaTHUYCCKHUC O6”I)€KTI>I; IIOHHUMACT CBA3b MG)KZIy pa3HHqHBIMH
MaTeMaTHYEeCKUMHU O00BEKTaMH, TTO3BOJISIOMIUMH CMOJICIIUPOBATh U
peLInTh 3a/1a4y.

Ouyenounvie cpedcmea 0ocmuiicenue UHOUKAMOpa.

- Pacuerno-rpaduueckne padorer (PI'P) mo pasmemam kypca
(nmpumepnsle BapuanTsl PI'P npencrasnens B [lpunoxenun 1).

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

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

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

3. AnropuT™ TpUOIMKEHHOTO BBIYUCIEHHS (DYHKIIMH C TIOMOIIBIO
muddepeHnrana; HaNMCaHUS YPAaBHEHHUS KacaTeJbHOM MpsIMOii
(rmockocTH).

4. AnropuT™M NOJHOTO HCCIeI0BaHus (PYHKIIHU.

5. ANTOPUTM HaXO0KJI€HUS SKCTpeMyMa (PYHKIIMHM OJJHOW ¥ MHOTHX
IIEPEMEHHBIX.

6. MeTo/1pI BEISICHEHUS! KITACCOB MHTETPUPYEMBIX (DYHKIIUH, 8 TAKXKE
METObl HHTEIPUPOBAHMS OCHOBHBIX KJIACCOB (DYHKIIMH.

7. OCHOBHBIE TPUIIOKEHUS ONPEIETICHHBIX HHTErPaJIOB.

8. CriocoObl BBISICHEHUS! CXOIUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

BBISICHCHU A

- IlpeacraBute 0030p cepBUCOB, HMU(PPOBBIX MHCTPYMEHTOB ISt
BH3yaJIN3aIlii, M3YYCHHS CBOWMCTB, aHaM3a MPHUKIIATHBIX 3a/ad,
pelaeMbIX CpeACTBaMH JIMHEWHON anreOpbl U MaTeMaTHYeCKOTO
aHaiamn3a

— pe3ynbTar (CKPUHIIOTHI WM ...7) MPEACTaBHTh 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
WHKAT 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) U3yuuth (y3HaTh) BO3MOXKHOCTH CEPBHUCOB, IIU(PPOBBIX
uHpopmanueit u3 WHCTPYMEHTOB
pa3HbIX UICTOYHUKOB, | 1.1. 1715 BU3yanu3anuu, aHaiu3a NPUKIaJHbIX 337a4, PelacMbIX
OTIpeIeNIAeT MPOOETbI | CpeIcTBAMU JTMHEWHOM U BEKTOPHOH anreOpsl (Hamp.,
B uH(pOpMaIuu, TpaHCIOPTHOM 3anauu, 3agaun JII1 — rpaduueckuii meton),
HEOO0XO0AUMO /115t 1.2. s BU3yanu3anuu, U3y4eHus: CBOMCTB KPUBBIX U
penieHus MOBEPXHOCTEH 2-T0 nopsiyka (Hamp., WolframAlpha u ap.)
poOIeMHOM 1.3. 1 T.1. (B KaXI0M pasziernie Kypca — Ui PeIIeHHsI KOHKPETHBIX
CUTYalluu, U MEXIUCUUIITMHAPHBIX TPUKIIATHBIX 3a1a4)
IIPOEKTUPYET 2) Pe3ynbTar (CKpUHILOTHI WIIH ...7) IPEACTAaBUTh KaK OTBET Ha
MIPOLIECCHI MO UX 3aganue B Moodle, niu B Google mokymenTe, nin Ha gocke Miro.
yCTpaHEHHIO

YK-1.3 | Pa3pabatsiBaet u YMeeT pemiath 3a1a4u MPeAMETHOM 00J1acTH: BRIOUPATh METO/T 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

- o0naiaeT HaBBIKaMU 0TOOpa U 00pabOTKK HHPOPMAITIH,
- HaBBIKAMU U METOJIMKaMHU 0000IIEHHSI Pe3yIbTaTOB PEIICHUS
3aJja4 Ha OCHOBE TEOPETHUECKUX MOJIOKEHUH BhICIIEH MaTeMaTHKU

Ilpumepnuie 3a0anusn

3apnanme 1. Jlnga nmpousBojacTBa JBYX BUIOB u3aenuid A u B
WCTIONB3YETCSl TPU THUIA TEXHOJIOTHMYECKOro obopymoBanus. Ha
MIPOU3BOJICTBO €IUHUIIBI U3JIENHsI A HCHONb3yeTcs 3 yaca paboThl
o0opynoBaHusi mepBoro Buaa, 4 4aca pabOTHl 00OpYyIOBaHUS
BTOPOTO BHJa M 5 YacoB 4aca paboTbl 00OPYAOBAHUS TPETHETO
Buaa. Jns enuuunsl uzaenus B — ucnonb3yercs 6, 3 w 2 yaca
COOTBETCTBEHHO.

CyIiecTBYIOT OTpaHHYEeHHUS] Ha HCIOJIb30BaHUE O0OPYI0BAHUSA
nepporo Buga — 102 wyaca B Mecsll, Ha HCIOJIb30BaHUE
o0opymoBaHus BTOPOTo Buia — 91 gac B MecsI] ¥ Ha UCTIOJIb30BaHUE
obopynoBanus TpeTbero Buaa — 105 yacoB B MecsIl.

Ilena peanuzaruy eTMHAIIBI TOTOBOTO M3eNus A cocTaBisier 7 y.e.,
m3aenus B -9 y.e.

CocraBbTe MmI1aH MPOU3BOACTBA U3l A u B Ha mecs,
o0ecrevnBarIUi MaKCUMAaJIbHYIO BRIPYUYKY OT MX peaau3aliu.
Pernts 3amauy ¢ momoripio cpeacte MS Excel.

. BoisicHUTB, BpeMs pabOThl Kakoro 00OpyIOBaHUS UCUYEPIIAHO HE
MOJTHOCTBhIO, B KaKUX TMpeaenax MOXKET MEHSATHCS BpPeMs
WCTIONIb30BaHUS BCEX TPEX BHUAOB OOOpPYIOBaHUS, YTO OBl
«IIEHHOCTHY ATOTO pecypca OCTaBajach MPEKHEH.

B kakux npenenax MOKHO U3MEHSTH LIEHBI TOTOBBIX MPOAYKTOB A U
B, 4t0 OBl MIIaH UX MPOU3BOJCTBA OCTAJICS MPEKHHUM.

[TpoBepuTh 1ENIECO00pPa3HOCTh BBEJCHHUS B IUIAH IMPOHM3BOJICTBA




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

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

3apanme 2. Pemuth TpaHCIOPTHYIO 3a7a4y MO MEPEBO3KE IMecKa ¢
TpeX KapbepoB Ha YEThIPE CTPOUTENIbHBbIC IUIOMIAAKU. B neHb
Kaxapli Kapbep npousBoautr 120, 80 u 100 ToHH mnecka, Ha
cTpourtomanku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.
W3BecTHBI paccTOSTHUS MEXAY 3aBOJaMHM U IUJIOIIAJKaMU B

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

Onpenenuth ONTUMAJIbHBIA IJIaH MEPEBO30K, MUHUMH3UPYIOLIHI
00N KNIOMETpPax MepeBO30K.

3aganue 3. [Ipu nocTpOEHUHU BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» U BBISICHEHUU HA/IEKHOCTU COOPYKEHHUS, CTYICHTHI
CTPOMOTpsIAa CTOJIKHYJIMCh C PEIIEHUEM CIICIYIOIICH 3a/1a4un:
Tpoc, noaBeIeHHBII 3a [Ba KOHIA HA OJIMHAKOBOM BBICOTE, UMEET
¢dbopmy nyru napadosnbl. PaccTosiHue MeXIy TOUKaMH KPETUICHUS
paBHO 24 M. 'my6uHa nmporuba Tpoca Ha pacCTOSIHUH 3 M OT TOYKHU
kperuienus paBHa 40 cm. Onpenenuts riayOuHy nporuda Tpoca
MIOCEPETMHE MEXTY KPETIICHUSIMU.

0) ITopsaaok npoBeeHUsI NPOMEKYTOYHOI aTTeCTAIIMU, MOKA3aTeJH U KPUTEPHH OLlEHHBAHMA:
2. IlpoBeaeHUs1 MPOMEKYTOYHOM aTTECTALUM

[IpomexyTodHasi aTTecTans MO IUCIHUIUINHE «BpIcImas mMareMaTHKa MTPOBOIAUTCA B (dopme
9K3aMEHa W BKJIIOYAeT TEOPETUYECKHE BOIMPOCHI, MO3BOJSIOIIME OLEHUTh YPOBEHb YCBOEHUS
00yJaroIMMUCs 3HAHWA, W TPAKTHYECKHE 3aJaHUsl, BBIABISIONINE CTENEHb CHOPMHUPOBAHHOCTH
YMEHUH U BaJIeHUH, TpoBOIUTCA B (hOpMe IK3aMEeHa.

DK3aMeH 10 JaHHOW JUCHUTUIMHE TIPOBOJUTCS B YCTHON (hopMe IO SK3aMEHAITMOHHBIM OHJIeTaM,
KaX/IbIil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJJHO PAKTUYECKOE 3a/IaHHeE.
IToxa3aTeu U KpUTEPUH OLleHUBAHUS IK3aMeHA:

— Ha OIIEHKY «OTJHYHO» — OOYYaIOMIMKCS JEMOHCTPHPYET BBICOKHHA YpOBEHb C(HOPMHUPOBAHHOCTH
komnereHimu YK-1, BcecTopoHHee, cucTeMaTHYeckoe U TIJIyOOKoe 3HaHHMe y4eOHOro marepuana,
CBOOO/THO BBITIONHSIET MPAKTHUECKUE 3a]JaHHSI, CBOOOHO ONIEPHPYET 3HAHUSIMH, YMEHHUSIMHA, IPAMEHSIET
UX B CUTYallUsX MOBBIIIEHHOMN CI0XKHOCTH.

— Ha OIICHKY «XOpOII0» — OOYYaromMHCs NEMOHCTPUPYET CPEAHUN YPOBEHb CHOPMHUPOBAHHOCTH
komnereHMH YK-1: OCHOBHBIE 3HaHMSI, YMEHHSI OCBOCHBI, HO JOIMYCKAIOTCSl HE3HAYMTEIbHbIE OITUOKH,
HETOYHOCTH, 3aTPYAHCHUS MPH aHAJTUTUYECKUX OIEPalUsX, MIEPEeHOCe 3HAaHWI M yMEHUWIl Ha HOBEIE,
HECTaHJAPTHHIE CUTYAIHH.

— Ha OIICHKY «YJAOBJIETBOPUTEILHO» — OOYYAIONIUIiCS JIEMOHCTPHPYET IOPOTOBBI YpPOBEHb
copmMHupoBaHHOCTH KomreTeHIMH YK-1: B X016 KOHTPOJIBHBIX MEPONPUATHH TOMYyCKAIOTCs OIIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE OTHENBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOYYAIONIMICS WCIBITHIBACT
3HAYUTENbHbIE 3aTPYyIHEHUS MPHU ONEPUPOBAHNYU 3HAHUSAMHU U YMEHHUSIMU IPU MX MEPEHOCE Ha HOBBIE
CHUTYaIlUH.

— Ha OIICHKY «HEYIOBJIETBOPHTEIbHO» — OOYyYalolIuiics AEMOHCTpHpYeT 3HaHus He Oonee 20%
TEOPETHYECKOT0  Marepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET IIOKa3aTh
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MMPOCTHIX 33J1a4 MM HE MOXKET M0Ka3aTh 3HAHHS Ja’Ke Ha YPOBHE
BOCIIPOU3BENICHUS U 0OBSICHEHHS UH(OPMAIIHH.



