





JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yueOHOM rojy Ha 3acefaHuu kapeapsl [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yaeOHOM ToJTy Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 H”HGOPMATUKU

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2031 - 2032
yueOHOM roy Ha 3acenanunu kadeapsl [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

IIporokomor 20 . Ne
3aB. kadempoii 10.A. N3Bekor




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUS AUCUMILINHBI «BpIcias MaTeMaTHKa» SIBISETCS NMPUBUTUE HABBIKOB
WCIIOJIb30BAHUS MATEMaTUYECKUX METOJI0OB HCCIEAOBaHUST M OCHOB MAaTEMaTUYECKOIO
MOJIeJIMpOBaHUsl B Oyaymieil npodeccuu Mo HHXEHEPHOMY OOECHEUeHHIO esTebHOCTH
YeNIoBeKa B HEJpax 3eMIIH MPH AKCILTYyaTaIl[MOHHOMN pa3BelKe, J00bIYe U mepepadoTKe TBEPABIX
MOJIE3HBIX HCKOMAEMbIX, CTPOUTENIBCTBE M SKCIUIyaTallMd IMOA3EMHBIX OOBEKTOB PAa3IUYHOTO
Ha3HAYCHHUS.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Jucuunnuza Beicinas maremaTuka BXOJUT B 00s3aTENbHYIO 4YacTh y4eOHOro IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Jia u3ydyeHus ITUCHUIUIMHBI HEOOXOIWMBbI 3HAHHUS W yMEHHUs, CHOPMUPOBAHHBIC B
pe3yibTaTte M3y4eHMH IHCLUUIUIMH: «Anrebpa W Havana aHanuza», «l'eomerpus» B 00bEME
MPOrPaMMBbI CpeTHEN IKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

dusuka

TeopeTnyeckas MexaHUKa

ConpoTHBiIEeHHE MaTEpHAIIOB

[Ipuknannas MexaHuka

DNEeKTPOTEXHHUKA

Teopus BeposTHOCTEH U MaTeMaTHUeCKasi CTAaTUCTHUKA

AHanus3 TaHHBIX

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCUMILTHHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesynbraTte 0cBO€HHUS TUCHMILIMHBI (MOAyns) «Beiciias MmareMaTHKay 00ydaronuiics
JIOJDKEH 00J1a/1aTh CIICAYIOIIMMH KOMITETCHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

VYK-1 Cnoco0GeH OCyIIeCTBIATh KPUTUYECKUN aHaNMM3 MPOOJIEMHBIX CUTYyallMid Ha OCHOBE
CHCTEMHOTO IOJIX0J1a, BEIPAOATHIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanusupyeT MNpoOJEMHYIO CHUTyallMl0 KaK CHCTEMY, BBIABIAA €€
COCTABJISIIOLINE U CBSI3U MEX1Y HUMU
YK-1.2 Kputnuecku oreHnBaeT HaJeKHOCTh HCTOYHUKOB MH(POpMaIINK, paboTaeT ¢

NPOTHUBOPEYNBON HH(poOpManMell W3 pa3HbIX HCTOYHUKOB, OIpEIeIseT
npobensl B WHGOPMAIMKM, HEOOXOAUMON IS pEHICHUS MPOOIeMHOM
CUTYAallUH, U TPOSKTUPYET MPOLIECCHI [0 UX YCTPAHEHHUIO

YK-1.3 Pa3pabatbiBaeT M conep)kaTelnbHO apryMEHTHUPYET CTpPATETrHi0 pelleHus
NpoOJEMHON CUTyallud Ha OCHOBE CHCTEMHOIO U MEXIUCIMIUTMHAPHOTO
MOJIXOJIOB; CTPOMT CUEHAapUU peaju3allid  CTpaTeruu, OIpeaemss
BO3MOYKHBIE PUCKH M IIpeJIaras MyTH UX YCTPaHEHUs




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 8,6 akaj. yacos:
— aynuTopHas — 6 akaJi. 4acos;
— BHEayIUTOpHas — 2,6 akaJl. 4acoB;
— caMocTosTenbHast pabora — 162,7 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast s
KOHTaKTHas paborta E 3 dopma TEKyIIEro
=
B aKaJ. Jyacax 3} By, KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
> 3 © | camocTosATEeNBEHOM | yCIIeBaeMOCTH U
JHACUIHTLIAHBL & £ © . | xommereHmH
g £ padoThI MIPOMEKYTOUHOH
nab. | mpakt. | = ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. | Q =
1. DIIeMEHTHI JIMHEHHOU
aJIreOneI
1.1 Jluneiinas anreOpa:
Martpuusl U aelcTBUA Haf,
HUMH. Omnpenenurenu
KBaJpaTHBIX MaTPH aHT
AP paLL, p CaMOCTOSITEJILHOE
MAaTpHIIBI, obparHas JBVCHIe PIP - VK-1.1,
MaTpHILa. Meroaer| 1 0,5 0,5 20 y ’ VK-1.2,
peleHms cneTem TUTEpPaTypHl, TECTUPOBaHUE VK-13
. BeInoiHeHue PI'P '
JMHEHHBIX ajaredpandecKux
YpaBHEHHUU. Teopema
Kponekepa-Kamnemnu.
OIHOPOTHBIE CUCTEMEI.
HWroro no pazneny 0,5 0,5 20
2. BBemenne B MareMaTHUECKHi
aHajau3
CaMOCTOSITEILHOE
2.1 TIpenen " JBVUCHIE VK-1.1,
HenpepbeiBHOCTh  QyHKIuH| 1 0,5 10,4 HI/ITgpaTypH TECTUPOBAHNE VK-1.2,
OJIHOM TTepeMEHHOI > VK-1.3
A P BeInoHeHue PI'P
HWroro no pazaeny 0,5 10,4
3. Huddepenumanbroe
ucuuciieHrne (QYHKIUH OIHOW W
MHOTHX IEPEMEHHBIX
31 Onpenenenue
MPOU3BOAHONH (YHKIIMH B
touke. Juddepeniman, ero
Hudp pv THai, CaMOCTOSITEILHOE
TEOMETPHIECKUN CMBICIT HBVACHHE PIP - VK-1.1,
T'eomerpuueckuit u 0,5 15 i ' YK-1.2,
MEXaHHUYECKHUI CMBICIT JATCPATyphI, TCCTHPOBARHC VK-1.3
N BeInonHeHue PI'P '
MIPOU3BOJHOM. [IpaBuna
muddepeHInpoBaHus ul oy
TabnuIa NPOU3BOIHBIX.
3.2 [IponsBogHBIE u
ndpepeHmansl  BBICIINX
Aupdepenn CaMOCTOSITCIIBHOE
mopsiakoB. OCH. TEOpeMBI SBVICHIe VK-1.1,
U PepeHIInaIEHOTO 15 nmeyan . PI'P YK-1.2,
HCYHCIICHHSL. dopmyna patypel, VK-1.3
Teiinopa Tipasiio BbinosiHeHue PI'P
Jlonurans




3.3 [Tpumenenue

MIPOM3BOJHOM u CaMOCTOSITEIILHOE
muddepenimana: npu H3yuYCHHE YK-11,
) . 0,5 0,5 15 PI'P YK-1.2,
UCCIIeIOBAaHUN (QYHKIMH U JIUTEPATYPBHI,
VK-1.3
BBIUHCIICHUH BeinonHerne PI'P
pUOJIVDKEHHBIX 3HAUYEHHUH
3.4 uddepenuupopanue
OHII: noHATHE YaCTHBIX CaMOCTOSITEJILHOE VK-1.1
MIPOU3BO/IHBIX, MIOJTHOTO 05 15 H3yUYCHHE -PIP, VK-1I2,
muddepennuana, ' JITEPATYPBI, - TECTUPOBaHHE T
YK-1.3
9KCTPEMYM OHII, BeinonHerne PI'P
HJIEMEHTBI TEOPHUHU TOJIS
HWroro mo pasueny 1 1 60
4. WHTerpanbHOEC HCYUCICHHE
(YHKIMU OJHOH NepeMEHHO
41 ITepBooGpa3zHas
HKIIWSA.
ymxn . CaMOCTOSITENTEHOE
Heomnpenenennsrii R -PIP - VK-1.1,
WHTETpal ¥ €ro OCHOBHBIE 0,5 6 nmgan . - recTH OB,ZlHI/Ie VK-1.2,
CBOWCTBaA. Tabnuna PaTypel, p YK-1.3
BeITIoJIHEHUE PT'P
HEOTIpeIeTICHHBIX
WMHTETPAJIOB OT OCHOBHBIX
4.2 OcCHOBHBIE METOJbI
UHTETpUpPOBaHUs. MeTobl CaMOCTOSITEIILHOE VK-1.1
HEIIOCPEICTBEHHOTO H3y4eHue -PI'P; "
ez 05 | 6 e VK-1.2,
WUHTETPUPOBAHUSI. JIUTEPATYPHI, - TECTHPOBaHHE
N VK-1.3
WNHaTerpupoBanne 3aMeHOM eimonHerne PI'P
MIEPEeMEHHON U TI0 YaCTsIM
CaMOCTOSITENIEHOE
4.3  OcHOBHBIE METOJbI VK-1.1,
U3y4yeHue -PIP,
MHTCTPHPOBAHIA. 6 JIUTEPATypPHL - TECTUPOBaHHE YK-12,
WuTerpupoBanue apobdeit ’ YK-1.3
P P 1 BhInotHeHUEe PT'P
4.4  OcHOBHBIE METOJbI
WHTETPUPOBAHUSI. CaMOCTOSITEIBHOE
WHuTerpupoBanue H3yUCHHE -PIP; YR-L1,
05 8,3 ’ VK-1.2,
TPUTOHOMETPUUECKUX u JUTEPATYPHI, - TECTHPOBaHHE
YK-1.3
HppaLMOHAIIbHBIX BbinosiHeHue PI'P
BbIpayKEHUI
45 OnpeneneHHbli
WHTETpall. dopmymna CaMOCTOSITENILHOE
o YK-1.1,
Hsotona-Jleiibnuna. U3y4eHue - PI'P;

. 0,5 18 VK-1.2,
CgoticTBa. Meronbt JTUTEPaTypPHI, - TECTUPOBaHUE VK-13
UHTETPUPOBAHMSL. BelnosHenue PI'P '
IIpunoxenus.

4.6 HecobGcTBeHHbIe CaMOCTOSITENILHOE VK-1.1
uHTEeTpanbl.  AOcCoNoTHAS 10 H3y4YCHHE - PT'P; YK-ll 2’
CXOIUMOCTB. IIpusnaku JIUTEPATYPBI, - TECTUPOBaHUE YK-ll 3’
CXOIUMOCTH. Bemonnenue PI'P '
HWroro no pazaeny 0,5 15 54,3
5. OOBIKHOBEHHBIC
quddepeHuanbEble  ypaBHEHUS
ony): AY 1l-ro wm BeicmuxX
nopsaakoB. OCHOBHbBIE TOHSTHS,
Metonbl pemrenus. Cucremsl Y
TIEPBOTO MOPSIKA.
51 OOBIKHOBEHHbBIE
g dhepeHnuaIbHbIe
ypaBuenuss (OJY): Y
1-ro u BBICHINX TOPSIIKOB. - CAMOCTOSITEIILHOE VK-1.1
CaMOCTOSITEJILHOE M3YUYCHHE HU3ydYeHUE -PIP; )

Y 1 05 | 18 i VK-1.2,
JTUTEPATyPHI, JTUTEPaATYPHI, - TECTUPOBaHUE

VK-1.3

BbInojiHeHue PT'P BeINojHeHue PI'P
OcHOBHEIE MTOHSTHS,
METOIbI pelIeHHS.

Cucrembl /Y  mepBoro




Uroro mo pazneny

| o5 [ 18 |

6. [ToarotoBka K 3K3aMeHy

Pemenne THIOBBIX

IIPUMEPOB U VK-1.1,
6.1 Teoperuueckast

IMOJIOTOBKA K DK3aMeH VK-1.2,
MOATOTOBKA K 9K3aMEHY

HUTOTOBOMY VK-1.3

TECTUPOBAHHIO
Uroro mo pazneny
Hroro 3a cemecTp 4 162,7 3K3aMeH
Wroro no aucuurinze 4 162,7 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunumoHHble OOpaszoBareNbHBIE TexHOJOTUH. OpraHuzanus 00pa30BaTEIHLHOTO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MIpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHast AEATENbHOCTD CTY/EHTa HO-CHT B TAaKMX YCJIOBHAX, KaK IPaBUIIO, PETPOIYKTUBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- uH(pOpMalMOHHAs JIeKUMs — T[OCJIENOBaTelIbHOE M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

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

2. Texuonoruu mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUHM C ITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3aJa4d WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
TPYIIIbI CTYCHTOB, HANPABICHHYIO HA BHIPAOOTKY KOHLEMIMH, YCTAaHOBJICHHUE IeNIeH U 3a1ad,
(bOpMYITUPOBKY O0XXKHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHUE MPHUHIMIIOB U METOJUK PEIICHUS
IIOCTaBJIEHHBIX 3aJla4, I[UIAHUPOBAHHUE XO-Ja PAa0OTHI, MOMCK JOCTYNHBIX M ONTHMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboOThl, MPE3EHTALMIO PEe3yJlbTaTOB PaOOTHI, HX
ocMbIciieHue U pediekcuto. [IpumensieTcss B OCHOBHOM IS IEPEX0/1a KOMIIETEHIIMU HAa YPOBEHb
BJIQ/ICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOMN JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K ¢opMmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICEHHE HAay4HOM MpoOJIeMsbl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
TUTIOTE3bI, 0000IIeHNEe Pe3ybTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX MpolOiieM). Pesymbrarom
ABIIETCS yueOHas KapTa 110 MOAYIIO Hallel 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpYECKHIT MPOEKT, MNPEANOJArarlliui B OTJIWYMAE OT MPEAbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (TTpa3aHuK yucna «[lu» u T.1.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro pojaa yueOHas
KapTa, TOJbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemars ...» U
T.II.

NupopmaninoHHbli  MpOeKT — y4yeOHO-TIO3HABAaTENIbHAs JESITENBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(OpMalMel, ee aHalIu3 U
00o00111eH1e U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. UudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNBHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CPEICTB paboThl ¢ wuHpopmanueit (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. llunayes, B. C. Beicmas maremaruka : yaeOnuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Beicuiee obOpazosanmue). — DOl 10.12737/5394. - ISBN
978-5-16-010072-2. - TekcT : anekTpoHHbIH. - URL:



https://znanium.com/catalog/product/2085943 (nara oOpamenus: 02.04.2024). — Pexum
JIOCTYTIA: TIO TIOJITHCKE.

2. Maremaruka : yueonoe nocodue / 0. M. anunos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. XXyp6enko, I'. A. Hukonopoii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bsicmiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 3neKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1818645 (mara ob6pamenus: 02.04.2024). — Pexum
JIOCTYTIA: IO TIOJIHCKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. MaremaTuka B mpumepax W 3amadax . yue0. mocobume / O.M. [lerrtspesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
sanektponnsi. - URL: https://znanium.com/catalog/product/989802 (mata oOpamicHus:
02.04.2024). — Pexxum gocTyma: 1o MoAnucKe.

2. ®uxrtenroinsil, I'. M. OCHOBBI MATEMaTHYCCKOTO aHaIM3a ; ydeOHHUK : B 2 yacTsax / I'. M.
Ouxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 ¢. — ISBN  978-5-8114-0190-1. —  Tekcr: osmekrponusiii //  JlaHb
ANEKTPOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com/book/112051 (nara
obpaienus: 02.04.2024). — Pesxum A0CTyMa: 1 aBTOPU3. MTOJIH30BATEICH.

3. ®uxrtenroibll, ['. M. OCHOBBI MATEMaTHYECKOTO aHANIN3a © yueOHUK : B 2 yacTsx / . M.
O®uxrtenronsll. — 10-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacts 2 — 2019. —

464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnsii [/ Jlanp
aJIeKTpoHHO-OMOmoTreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mara
obnamenus: 02.04.2024). — Pexum ntocTvia: st ARTODUR. TTOTh3ORATENEN.

B) MeToauyeckue ykasaHus:

1. I'pauesa, JI.A. OnpeneneHHblii UHTErpal: METOANYECKUE yKa3aHUs IJisl CTYJEHTOB —
Marnutoropck: 'OY BITO «MI'TY um. .. HocoBay, 2010 — 12 c.

2. I'paueBa, JI.A. DnemMeHThI TUHEHHON anreOpbl, BEKTOPHOM anreOpbl M aHATUTUYECKON
reomerpun: YuebHoe rmocodue. - Marautoropek: 'OY BITO «MI'TY um. I'.'1. Hocoay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHsI 1 BeposATHOCTh. YacTh 2: MeToj. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M1. Hocosay, 2010. — 25 c.

4. Masuenko, E.II. TIlpowsBomnas wu muddepennuan ¢yakuun. I[IpakTukym.-
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2010. —38 c.

5. Masiuenko E.II. WccnenoBanue ¢ynkuuit m nmocrpoenue rpadukos. [IpakTtukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecrieueHue

Haumenosanwne [10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Office 2007 |, 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB000THO pacrpoctpansemoe [10 0EeCCPOUIHO

FAR Manager cB00OOAHO pactpocTpansemoe [10 0eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanwue kypca CchblIka

IMTouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/




DnekTpoHHas 0a3a MePUOINYECKUX U3annii East
View Information Services, OO0 «1IBUC»
OnexTpoHHbIe pecypchl oubmmoreku MI'TY um.
I"''1. HocoBa
MexayHapoaHas 0a3a MTOJTHOTEKCTOBBIX
KypHaimoB Springer Journals

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

https://host.megaprolib.net/MP0109/Web

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayUTOPUN JUIsl IPOBEACHHS 3aHATHI JIEKIIUOHHOTO THIIA.

Jlocka, MyJIbTHUMEIMIHBIE CpEACTBA XpaHEHHs, Tepelayd M IpPeACTaBICHUS
uHpopmanuu.

VY4ueOHblE ayIUTOPUHM Ui TPOBEACHUS TNPAKTHUECKUX 3aHATUH, TPYIINOBBIX U
VH/IMBUYAJIbHBIX KOHCYJbTALUM, TEKYILEro KOHTPOJIS M MIPOMEXYTOUHOM aTTecranuu. Jlocka,
MYJIbTUMEAUUHBIA TPOEKTOpP, 3KpaH, Kommekc MeToaumueckux pa3paboTok (pa3mgaToyHOro
MarepHraia U METOAMYECKUX yKa3aHH) M\WIIM KOMIUIEKC TECTOBBIX 3aJlaHUil JUIS MOJrOTOBKU U
MPOBEICHUS TPOMEKYTOUHBIX U PYOCIKHBIX KOHTPOJICH.

[TomernieHus 1 CaMOCTOSTENILHON pabOThI yyaruxcs.

[Mepconanbubie KomibloTephl ¢ makerom MSOffice, Beixogom B MHTEpHET U ¢ 10CTYHIOM
B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHMBAaHUS  y4eOHOIo
000pyOBaHUS.

HIxadsr ams XxpaHeHUs! yaeOHO-METOJMUECKON JOKYMEHTAINH, y4eOHOT0 000pYA0BaHUS
U y4eOHO-HaTJISTHBIX TOCOOHiA.

PI'P Vo2 «Memoowt ougpgpepenyuanvrnozo ucuucienus YyHKuyuu 00Hou u MHOZUX
nepemeHHbIX NPU peueHUN 3a0a4 NPUKIAOHO20 XapaKmepa

3aganue Nel (3Hanmsa u ymenmus). Ilpm pemenun 3agad, BOCHOAB3yHTeCh OJHUM W3
npukjaaaHbix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica wim ap.).

Pe3ysnbTar odopMHTE B BHIE CKPHHIIOTOB CTPaHHI ¢ BblumcieHusimu B Google
JlokymeHTe (IpHILINTE CCHUIKY IMpemnojaBaTeqlo, B JjJeMeHTe «3agaHue» Ha
o0pa3oBaTe/IbHOM NOPTAaJIe WK HA AocKke Miro)

1. Haiitu npousBoHble U AuddepeHnnansl nepBoro nopsjika
1) y= 7COS X

T Bx+1
2) y=(2+5x)* —3cos7x

3) y:%—4x-arcsinx,

4) y=(cosx).

2. Haiftu nmpon3BoaHyto GYHKIHH, 32 JaHHON HESIBHO e’ —5xe* —2xy +11=0.
3.HaiiTu npou3BoAHy0 (QyHKIUH, 331aHHOM TapaMeTpU4ecKu {X =3cost -5,
y=4t° +5.

4. HaiiT mpon3BoHbIE IEpBOTo Nopsaka GyHKIu Y = x?e®*.

2 x=3t—t°,
d’y byHKIU: a) , 0 y:5&.

5. Haiinure d—y u—
dx dx y=3t



) 2 o
6. Hanmuiire ypaBHeH#e KacaTenbHOM K mapabone y = X~ —4X+ 2 B Touke ¢ abeuuccoit

x, = 0. INocrpoiite rpaduK 1 KacaTEIbHYIO.
7. Iloctpotite rpaduk nanHoi ¢pyHkimu. Halinure Hanbospiiee 1 HaMMEHbIIee 3HAUYCHUS

byrKin Ha 3aannom orpeske: T (X)=2x>—6X° —18Xx+7, xe [— 2; 2].

1
8. INoctpoiite rpaduk GpyHKIUH Y = 3 x® —2x°u uccnenyiite €& Ha IKCTPEMYM.

9. Tloctpoiite rpaduk GYyHKIIUN U YKAKUTE 10 rpaduKy €€ aCUMITTOTHI: (

10. HpOBeI[I/ITe IIOJIHOC UCCIICJOBAaHUE (bYHKHI/II/I C ITIOMOIIBIO ITOCTPOCHHOI'O IIPCABAPUTCIIBHO

_1)\2
rpadukay = % .
X

11. 3aBucuUMOCTh IIYyTHU OT BPEMCHU IIpU HpHMOJ’IHHCﬁHOM JABMKCHHHU TOUKHU 3a1aC€TCSA YPAaBHCHUEM

_ 1., 2
S= §t +2t°-3,rme S —nyrb BM,a { — Bpewms B ¢. Berauciute ee CkopocTh U YCKOpEHHE B

MOMEHT BpeMeHH t =4cC.
DOYHKIUN HECKOJIbKHX NepeMeHHbIX:

. In(l— x° —y2)
1. [Toctpouth (QyHKINIO, BEISICHATH €€ 001aCTh OTpeAelieHuss Z = T
VY

2. HaiiTu 3Ha4eHUs YaCTHBIX MMPOU3BOIHBIX (DYHKIIHI B 3a/1aHHOM TOYKE:
1

A) z=x' (1) B) z=In(Vx +/y) ),

o%u .
3. Haiitu PVER ecau U =Xy +Sin(X+Y).
X

4. BeraucnuTh NpuOIKEHHO \/5-80'02 +2,03%.

5. ITocTpouTh TIOBepXHOCTh. HaiiTh skcTpeMyMbl yHKIMK  Z = X° +2y* —4X — 6y + 2.

6. Haiftu skcTpemManbHoe 3HaueHne GyHKimu Z =2X+Y—Yy° —x° npu ycnosun X + 2y =1.
7. Haiitn HanGosblee 3HadyeHne GyHKLIUHU B 3alaHHON 00JIacTH:

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

3aganne Ne2 (ypoBenb komneTenuun «siaagenne» - KEHCOBBIE 3AJIAHUS nas

rpyIm)
1. 3aBoj BhINTyCKaeT CIMYE€UHbIE KOPOOKHU. Pacxoapl Ha MPOU3BOACTBO OJTHOTO KOpoOKa 1

py0, a 1meHa mponaxu paBHa 5 py0. CKOJBKO HY)KHO MPOU3BOJAUTH KOPOOKOB, YTOOBI
npubbUIb ObUTa HauOosbllel, eciu t pabOTHUKOB 3aBOJia MOXET NPOU3BOJIUTH B
mecsiry N=—(t—10)?+500 KOpPOOKOB.

2. Pacxompl Ha TPOU3BOJCTBO Y aBTOMOOMIIEH COCTaBISIOT Q:O,5y2+y+7 MUJIJTHOHOB
py6neit B mecsau. Ecnu nponaBath Kaxaplii aBTOMOOMIIb 3a S ThICAY pyOJIei, To mpu
IpojiaXke BCEX MPOM3BEAECHHBIX 3a Mecsll aBTOMOOMJIEH 3aBOJ| MOJIYYUT JOXOJI Sy, a
3apaboTaeT Ha OSTOM MpHUOBUIL (JOXOABI MHHYC pacxoabl) - Sxy—Q. Kakyro
HalMEHBIIYI0 IIeHy MpOJaXu S HY)KHO YCTaHOBUTb, 4TOOBI 3a 3 Mecslla 3aBOJ
MOJTy4WJI IPUOBLIL 75 MUJUITUOHOB pyOeii?

3. B nmByx obmactsax ecth mo 20 pabounx, Ka)ablii U3 KOTOPBIX TOTOB TPYAUTHCS 1o 10
4acoB B CYTKHM Ha J00bIYE aTIOMUHUS WM HUKeNs. B mepBoii obnactu onuH pabounit



3a yac nmooOwBaer 0,2 kr amomuHus wuiau 0,2 kr Hukens. Bo Bropoi oOmactu st
JOOBIYM X KT aJIIOMHHHUSA B I€Hb TpeOyeTcst X? 4EIOBEKO-4aCcOB TpyAa, a Ui 100bIYu y
KT HEKEJIS B JICHb TPeOyeTcsi y° denoBEeKO-4acoB Tpyaa. O6e 0GNacTH MOCTABISIOT
I[OGBITBIfl METaJJI HAa 3aBOA, I'AC AJIA Hy)KI[ HpOMLIIJ_U'IeHHOCTI/I HpOI/I3BOI[I/ITCSI CILJIaB
IIOMUHHS U HUKEJS, B KOTOpoM Ha | kr amomuuus npuxogutcs 1 kr Huxens. [Ipu
3TOM O0O0JIaCTH JOTOBAPHBAIOTCS MEXIY COO0H BECTH JTOOBIYY METAJJIOB TaK, 4TOOBI
3aBOJI MOT IPOM3BECTH HaWOOJbIIEe KOJUYECTBO cIuiaBa. CKONBKO KHUIIOTPAMMOB

CILJIaBa MPU TaKUX YCIOBHUSX €KEIHEBHO CMOXET MPOU3BECTH 3aBOJT?
(Mcrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego_na
imenshego_znacheniya_velichiny/page-2
© shkolkovo.net)
4. PemuTh rpaduuECKMM METOJOM 3aJady Ha HAaXOXKJICHHE ONTHUMAIBHOTO 3HAYCHHUS

byHKIMH (T71aHA JOOBIYH MTOJIE3HBIX HCKOTIAEMBIX ):
Z=2X%+X, — min

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

5. 3anana Tabnuia 3Hauenmit X W Y W ykasan Buj 3aBucumoct Y = f(x,a,b).

HaﬁHHTe mapaMeTphbIl aub , UCITIOJIb3Yys MCTO HAMMCHBIINX KBaJIPATOB.
f(x,a,b)=ax? +b

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

y 2,3 2,5 58 9,8 10,6

PI'P Ne3 «MeToabl HHTEIPAJIbHOI0 HCYUCJICHHUS NPU PEeIICHNH NMPUKJIATHBIX 32129
3aganue (ypoBeHb KOMIIETEHIMH — <«3HaTb», «yMmeTb»). Ilpu pemenuu 3agauy,
BOCIOJIL3YiiTECh OIXHMM W3 HNpukJagHbix mnakeros (Mathcad, Microsoft Excel,
WolframAlpha Mathematica uwan ap.).
PesyibTar odopMHTE B BHIE CKPHHIIOTOB CTPaHMI] ¢ BblumcieHussmu B Google
JlokymeHTe (IpHILINTE CCHUIKY IpenojaBaTelo, B JjJeMeHTe «3agaHue» Ha
o0pa3oBaTe/IbHOM NOPTAaJIe WK HA Aocke Miro)

1) Brruncauts HCONIPCACIICHHBIC HHTCTPAJIbI

3 4
1 §/7 1 Iﬁ_ 2
I(M 5 (3+x 2\/x2—3jdx 3. ' Sm(5x 1j
tg X—6
A

2x -1
sin? x I

5.jx(3x2+1)4dx ¥ +2%+10

X’ - J.\ll—exexdx

6.

J~ 4x+3 dx _[ dx I dx
22T _3 - ’
8. (x-2)° 9. Jxe dx, 10. X(x* +1) 11. Ix +3/x +24/x


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

S dx
12. cosxsin®x’ 13 (x+1)\/x2+72x_1,

2) BbruucnuTh ornpeieleHHbIe HHTErPajibl

1. I(x +—)dx 2. Jln3|nxdx3 Iﬁd jﬂdx
x* +7x%+8 x* +8x%+9

3). BerunciuTs miomaas GUryphl, OrpaHHUYeHHON THHASIME
1) 3x-y=4 y® =6x

7 = oS 2@, OSgpSz
2) 6
x =2cost
3) {y=6sinr; y=3(y=>3).
4). BbIYUCIUTD AJIMHY AYTU KPUBOM, 3aJaHHOM ypaBHEHHEM
1) V= In x, V3 <x<l5.
2) P= 3¢, —7/2<p</2
x =e'(cost+sint),
3 {x=e’(cost—sint), w/2<t<r.

5). Berunciuth 00beM Teja, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy Gpurypsl, orpaHuueHHOR

2 2
rpapukamu ynximin X = 3-y"  x=y°+1

PI'P Ne4 «/luddepenunanbHble ypaBHEHHUS

3aganue. Ilpn pemieHum 3agad, BOCHOJIB3YHTECh OJHHM M3 NPHKJIAIHBIX IAaKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wuiau ap.).

Pe3ysibTar odopmMHTE B BHIE CKPHHINOTOB CTPAaHHIl ¢ BblumciaeHumsimu B Google
JlokymeHTe (IpHILINTE CCHUIKY IpenojaBaTelo, B JjJeMeHTe «3agaHue» Ha
o0pa3oBaTe/IbHOM NOPTAaJe WK HA Jocke Miro)

1. Haiitn oOmmii uHTerpan uiau ooduiee perieHue IudQepeHINaIbHOr0 ypaBHEHHsT MEPBOTO
nopsika (B mpuMepax T), 1) pemuTsb 3aaauy Komim):

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

, X% +2xy—5y?
2x% —6xy
'~y Cos X = sin 2x "1y = xy?
4){y Y . 5) {Xy“’ Ve Lax- Y ay-o.
y(0) =- y@® =1 X

2. Haiitu o6mee perenne qudGepeHIIMaIbHOTO YPaBHCHHS:
1) y'"xInx=y",2) (L+x>)y" +2xy’ =12x°.
y" =2sin® ycosy

y(d) = —,Y(l) 1

4. HaiiTu o61iee pemeHue zu/I(b(bepeHuHaﬂLHoro ypaBHEHUs (M €cliu 33J]aHO- PEIINTh 3a/1a49y
Komm):

1) y"-2y'+y=xe* 5y y'+4y +5y=x’

3. Haiitu permenne 3amaun Komm:



g) ¥ -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 3 2
7 8) y'=y’x“,y(0)=3.
Y W12 =1yl =ni2 & V=YX YO
5. Pemute cucremy /1Y mepBoro nmopsaka AByMs Crioco0aMu - MOJICTAHOBKU U METOJIOM Diiepa
y' =2x-5y+e'

X'=y-—6x+e®

IMPUJIO)KEHHUE 2

OueHovHbIe CPpeACTBA /1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl POBeAeHHUS
NMPOMEKYTOYHOM aTTeCTallum:

Kon Nunukarop
AHIUKA IOCTHIKEHUSI O1reHOYHBIE CPECTBA
TOpa KOMIIETEHI[NHA

YK-1 Cnioco0eH ocymecTBJISITh KpUTHYECKHI AaHAJIH3 NPOOJIEeMHBIX CHTYAIlHil HA OCHOBeE
CHCTEMHOTI0 NOAX0/1a, BLIPA0ATHIBATH CTPATETrHIO 1eiCTBHIA

YK-1.1 | AHanu3upyet 3HaeT BO3MOXXHOCTH MPUKIAIHBIX CEPBUCOB M IMAKETOB JIS
POOIEMHYIO MaTeMaTUYeCKOro  MOJCIMPOBAHUS W PEIICHUs]  3aaad
CUTYAIUIO KaK MPUKJIATHOTO XapakTepa CpeacTBaMu (METOAaMH) airedpsl,

CUCTEMY, BBISIBIISIL | TEOMETPUM M MaTeMaTHYeCKOro aHaiuza. s mocTkeHus
€€ COCTAaBJISIOIINE U | MHAUKATOpA:

CBSI3M MEXK]Iy HUMU | -3HACT OCHOBHBIC OIIPEICIICHUS U IIOHSATHUS aITreOphl, TCOMETPHH
U MaTeMaTHYeCKOTO aHallu3a, UCIOJIb3yeMble Il oTOopa u
00pabOTKM JTaHHBIX B COOTBETCTBHHM C TOCTaBJICHHON
MPUKIIAJHON 3aa4el;

- BOCIPOM3BOJIUT OCHOBHBIE MAaTEMaTUYECKHE MOJIEIH:
pacro3HaeT MaTeMaTHYeCKue 0ObEKThI; IOHUMAET CBS3b MEXKIY
Pa3IMYHBIMH MaTEMaTUYECKUMH OOBEKTaMH, TO3BOJISIFOIITUMU
CMOJICJIMPOBATh U PELINTH 3a/1auy.

Ouyenounvie cpedcmea 0ocmuiicenue UHOUKAMOpa.

- PacuetHo-rpaduueckue pabotsl (PI'P) mo pasnmemam kypca
(nmpumepnslie BapuanTel PI'P npencrasnens! B [Ipunoxenun 1).

- Bonpocsl 111 caMONpoOBEpKH M MOATOTOBKM K 3amurte PI'P
(nmpenctasnens! B [Ipunoxenun 1):

1. ®opMyIHpPOBKH OCHOBHBIX TEOpPEM (CBOWCTB, MPU3HAKOB
U3y4aeMbIX MOHATHH, HEOOXOIUMBIE U JOCTATOYHBIE YCIOBUS)
B M3Yy4aeMbIX pa3jeniax Kypca,

2. Metoasl packpbITHsS HEOINPEAEIECHHOCTEH, BbBIICHEHUS
HENPEePHIBHOCTH (PYHKIIMM OJHOMN MepeMEHHOMH,

3. AliropuT™  NPUOIIKEHHOTO  BBIYMCICHUS (YHKLIUU C
MTOMOIIBIO muddepennnana; HaMMCaHUs YpaBHEHHUS
KacaTeJIbHON NpsAMOH (TFIOCKOCTH).

4. ANTOpUTM TIOJTHOTO UCCIIEOBaHUS (DYHKITHH.

5. ANropuT™M HaXOXICHHS JKCTpeMyMa (DYHKIUM OJHOW H
MHOTHUX ITEPEMEHHBIX.




Kon Nunuxarop
WHNKA TOCTUKCHHUS O1LeHOYHbIE Cpe/ICTBa

TOpa KOMIIETEHIINH
6. MeToabl BBISICHEHUS! KJIACCOB MHTErPUPYEMBIX (YHKIIMIA, a
TaK)Ke METOJIbl MHTETPUPOBAHUSI OCHOBHBIX KJIacCOB (DYHKIIUH.
7. OCHOBHBIE MPUIIOKEHHS OIPEIeTICHHBIX HHTErPAJIOB.
8. CmocoObl  BBISICHEHHS  CXOJMMOCTH  HECOOCTBEHHBIX
HUHTETPaJIOB.
- [IpeacraButh 0630p cepBUCOB, IUPPOBLIX HHCTPYMEHTOB IS
BU3yaJIM3allii, H3Y4YCHHS CBOICTB, aHaiIM3a MPUKIATHBIX
3aja4, peulaeMblX CpelICTBaMU JIMHEHHOW anredpel U
MaTEMaTUYECKOT0 aHaIu3a
— pe3ynbTar (CKpUHIIOTHI WM ...7) IPEICTaBUTh KaK OTBET Ha
3aganue B Moodle, unn B Google mokymeHTe, MM Ha JIOCKE
Miro.

YK-1.2 | Kpurnuecku - UCIIOJIB3YET PECYPCHI HHTEPHETA I IPOCMOTPA, IIOUCKA,
OICHUBACT oTOOpa, BU3yaIU3alllK U aHAJIM3a JAHHBIX (OTKPBITHIE Oa3bl
HaZIeKHOCTb JAHHBIX, TIOPTANbI U caiThl, Hamp. Poccrar, TAdviser u ap.).
HCTOYHHKOB Oyenounvie cpedcmea 0ocmudiceHue UHOUKAMopa.
uHpopMaLuy, Ilpumepnuiit apuanm 3adanus:
pabortaer ¢
IPOTHBOPEUHBOM 1) U3yuntsk (y3HaTh) BO3MOKHOCTH CEPBUCOB, IIU(DPOBBIX
MH(pOPMALKMEH U3 | yHCTPYMEHTOB
PasHbIX 1.1. nnsa BU3yanu3anuu, aHaJin3a IpUKIaJHbIX 3a71a4,
UCTOYHUKOB, peIIaeMbIX CPEeICTBAaMU JIMHEHHOW U BEKTOPHOM anreOpsl
OnpeaesacT (Hamp., TpaHCcIOpTHOH 3a1a4n, 3anauu JII1 — rpapuaeckuit
npoOebl B MeToxI),

HH(OpMaLHH, 1.2. 1 BU3yanu3aiuu, M3y4eHus CBOMCTB KPUBBIX U
HEOOX0IMMOM st | moBepxHOCTeit 2-T0 mopska (Hamnp., WolframAlpha u ap.)
peucHus 1.3. u T.1. (B K&XIIOM pazfiene Kypca — ISl perieHus
poOIeMHOM KOHKPETHBIX MEKIUCIMILTUHAPHBIX MTPUKIATHBIX 3a7a4)
CUTYyaluH, 1 2) Pe3ynbTatr (CKpUHILIOTHI WM ...7) MPEJACTaBUTh KaK OTBET Ha
OPOCKTHUPYECT 3aganue B Moodle, nnu B Google nokymenTe, Win Ha 10CKe
IIPOIECCHI MO UX Miro.

yCTpaHEHHIO

YK-1.3 | Paspabaresaet u YMeer pemars 3aaun MpeIMeTHON 00JIacTH: BBIOUPATh METOT
CONCPKATCIIEHO W QITOPUTM JIJIsl PEIICHHs] KOHKPETHOM 3a7a4H,
apryMCHTHPYCT apryMEeHTHUPOBATh CBOM BHIOOP; CTPOUTH MPOCTEHIITHE
cTpaterito MaTeMaTUYeCKHE MO PeaJbHbIX MPOIECCOB U CUTYAIIUA;
pemieHust MPUMEHSITh KOMITBIOTEPHbIE MAaTEMAaTUUECKHE TPOTPAMMBI TSI
po0IeMHOI

CUTyalluu Ha
OCHOBE CHCTEMHOTO
u
MEXKTUCIUTUTHHAPH
Or0 MOJIXO/IOB;
CTPOMT CLICHAPUHU
peanu3aiuu
CTpaTeruu,
OTpeIeIsIsI
BO3MOYKHBIE PHCKH
u npeajiaras nyTu

peleHns 3a1ay:

- 00ajaeT HaBbIKaMU 0TOOpa U 00pabOTKK MHPOPMAITUH,

- HaBBIKAMU ¥ METOJTUKaMH 000OIIEHHSI Pe3yIhbTaTOB PEIICHUS
3ajJ]a4 Ha OCHOBE TEOPETHUYECKUX MOJIOKEHUN BBICIIEH
MaTeMaTHKH

Ilpumepnuie 3a0anusn

3apanme 1. Jlng npousBoJCcTBa JBYX BUIOB u3nenuii A u B
WCIIOJIB3YETCS] TP THIIA TEXHOJIOTHYECKOTO 000pymoBanus. Ha
MPOU3BOJCTBO E€OUHUIBI U3lenus A wucnonb3dyercs 3 yaca
paboThl 00OpymOBaHHS TEpBOTO BUAA, 4 dYaca paboTHI




Kon Nunuxarop

WHNKA TOCTUKCHHUS O1LieHOYHBIE CPE/ICTBA
TOpa KOMIIETEHIINH
WX yCTpaHEeHUs o0opysoBaHUs BTOPOrO BHJAa M 5 4YacoB dYaca pabOThI

obopynoBanus Tperbero Buma. s enuHuibl uzaenus B —
HCIOJIb3yeTcs 6, 3 U 2 yaca COOTBETCTBEHHO.

CyI1ecTBYIOT OTpaHUYCHUS HA HMCIIOJIB30BAHUE 00OPYIOBAHHUS
nepporo Buga — 102 yaca B Mecsl, Ha HCHOJb30BAHUE
obopynoBanus BTOporo Buaa — 91 wac B Mecsl U Ha
HCIIOJIb30BaHUE 000pynoBaHUs TpeThero Buaa — 105 dacoB B
MeECHIII,

Ilena peanu3anuu eIUHUALIBI TOTOBOTO M3JEIUs A COCTaBIsET 7
y.e., u3aenus B -9 y.e.

CocTtaBbTe MJIaH TPOU3BOJICTBA U3sienuii A U B Ha mecs,
obecreunBaronii MAKCUMAJIbHYIO BRIPYUKY OT UX pealI3alUu.
Permuth 3amady ¢ momoripto cpeactes MS Excel.

. Boisicuuts, Bpemsi paboThl KaKOro 000pyI0BaHUSI UCUEPIIAHO
HE TOJHOCTBIO, B KaKHMX IMpEAeIax MOXKET MEHATHCS BpeMs
UCIIONIb30BAaHUsI BCEX TpeX BHUIOB O0OOPYIOBAaHMS, YTO ObI
«LIEHHOCTBY ITOTO pecypca OCTaBajaCh MPEKHEH.

B kakux mpenenax MOKHO U3MEHSThH [[EHbI TOTOBBIX MPOIYKTOB
A u B, 9T0 OBI IJ1aH UX TPOU3BOCTBA OCTAJICS TIPESIKHUM.
[TpoBepuTh 11€51€C000pa3HOCTD BBEJACHUS B IIJIaH TPOU3BOCTBA
emte oaHoro uznenus C, ¢ 3arpaTaMu Ha €UHUILY POAYKIIHH 2,
3, 5 yacoB paboThl 000PYAOBaHUS IEPBOTO, BTOPOTO U TPETHETO
BHJIOB COOTBETCTBEHHO, €CIIU 1[€HA Peallu3allii COCTABUT 8 y.€.
3aganue 2. Peminte TpaHCTIOPTHYIO 3a/1a4y 110 IEPEBO3KE MecKa
C TpeX KapbepoB Ha YETHIPE CTPOUTEIIbHBIC IUIONMIAIKU. B neHb
Kaxapli kapbep npousBoaut 120, 80 u 100 ToHH mecka, Ha
cTpoumiomanku  tpedyerca 85, 65, 90 wu 60 TOHH
COOTBETCTBEHHO. M3BECTHBI PACCTOSHUS MEXKIY 3aBOJAaMU M
TJIOMIAIKAMH B KHUJIOMETPaX:

7 4 15 9
11 2 7 3
4 5 12 8
Onpenenutsb ONTUMAJIbHBIN IJ1aH IIEPEBO30K,

MUHUMU3UPYIOUIHH 0OIIMHA KHIOMETPak NEPEBO30K.

3aganue 3. [Ipu mocTpoeHUH BUCSYET0 MOCTA YEPE3 PEUKY
«Trxas» 1 BBISICHEHUH HAJIe)KHOCTH COOPYKEHUS, CTYIEHTBI
CTPOMOTPSiAA CTOJIKHYJIMCH C PEIIEHUEM CIIEAYIOUIEH 3a/1auH:
Tpoc, noABEIIEHHBIH 3a 1Ba KOHIAa HA OAMHAKOBOM BBICOTE,
uMmeeT Gopmy Ayru nmapadossl. PaccrosHue Mex 1y ToUKaMu
KperieHust paBHo 24 M. ['myOuna nporuda Tpoca Ha
paccTostHuU 3 M OT TOUKM KperuieHus paBHa 40 cMm. Onpenenuts
ri1yOuHy nporuda Tpoca rnocepemHe MexX/1y KperIeHUsIMH.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLleHUBAHMS:

2. IlpoBeneHus1 MPOMEKYTOUHOM aTTECTALUH
IIpomexxyTouHass arrecranus IO IUCLUILIMHE «BpIclIasg maremMaTuka» IPOBOAUTICS B
dopMe HK3aMEeHa M BKIIOYAET TEOPETUYECKHUE BOIPOCHI, IMO3BOJISIIOIIME OLEHUTh YPOBEHD



YCBOGHHsI OOYyYalOIMMUCS 3HAHWHA, W TPaKTUYECKHE 3a/JaHusi, BBIABISIONINE CTETCHb
c(OPMHPOBAHHOCTU YMEHUI U BIAaJICHUI, IPOBOAUTCSA B JOPME IK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMNPOCA U OJHO MPAKTHUYECKOE
3a1aHKeE.

IMoka3aTenu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIHYHO» — OOyYaroIIWHCsS JCMOHCTPHPYET BBICOKHH  YPOBEHb
chopMupoBaHHOCTH KomrieTeHITn YK-1, BceCTOpoHHEe, CHCTEeMaTH4YeCKoe U TIyOOKOe 3HaHUE
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT TMPAKTHYECKUE 3aJaHHsi, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OLICHKY «XOPOII0» — 00YYArOIIUICS TEMOHCTPUPYET CPEIHUN YPOBEHB C(POPMUPOBAHHOCTH
komreTeHImH YK-1: OCHOBHBIE 3HaHHSI, YMEHUS OCBOCHBI, HO JOIYCKAIOTCS HE3HAYUTEIHHBIC
OLIMOKH, HETOYHOCTH, 3aTPYAHCHUS ITPH AaHAJTUTUICCKUX OTIEePAIUsX, IEPEHOCE 3HAHUN U YMEHUI
Ha HOBBIE, HECTAHAPTHBIC CUTYAIUH.

— Ha OLICHKY «yIOBJIETBOPHTEIbHO» — OOYYAIOIIUICS JIEMOHCTPUPYET TMOPOTOBBIA YPOBEHb
chopMUpOBaHHOCTH KomriieTeHIMU YK-1: B X0/1€ KOHTPOJBHBIX MEPOIPHITHHA IOIMYyCKAIOTCS
OIIMOKH, TPOSBISICTCS OTCYTCTBUE OTACIbHBIX 3HAHWW, YMEHHM, HABBIKOB, OOYyYaroIIUNCs
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHEHHS MPU ONCPUPOBAHUH 3HAHUSMU M YMEHUSIMHU TIPU HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OLICHKY «HEeY/A0BJIEeTBOPUTEIbLHO» — 00yJarouuiics 1eMOHCTpUpPYET 3HaHus He Oornee 20%
TEOPETUYECKOTO Marepuajja, JOINYyCKaeT CYNIECTBEHHbIC OMMOKH, HE MOXKET II0Ka3aTh
WHTEIICKTYaTbHbIC HABBIKK PEIICHUS TPOCTHIX 3a/1a4 WJIM HE MOXKET MOKa3aTh 3HAHMS JaKe Ha
YPOBHE BOCIIPOU3BEIACHHS U 00BICHEHUSI HHPOPMAITUH.



