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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM To/ly Ha 3acenanuu kadgeapsl [IpukinagHoil MaTeMaTHKU U UHPOPMATUKHI

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yuyeOHOM Toy Ha 3acefanuu kagenpsl [IpukianHoil MareMaTuku U HHGOPMATUKU

IIporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensiMu OCBOCHUSI TUCIUIUIMHBI «MaTteMaTrkay sBJIseTCs IPUBUTUE HABBIKOB
HCIOJIb30BaHUS MAaTEMAaTHUECKUX METOOB UCCIIEIOBAaHUS K OCHOB MaTeMaTH4YE€CKOIO
MOJIETTUPOBaHUs B OyAylIel mpodeccuu 1o HHKEHEPHOMY 00€CIIEYeHHIO 1eATEIbHOCTH
YesloBeKa B HeIpax 3eMIId MPH SKCILTyaTallMOHHOMN pa3BeKe, 100bIue U nepepadoTke
TBEPABIX MOJIE3HBIX UCKOIIAEMBIX, CTPOUTEIBCTBE U SKCIUTyaTallul MOJI36MHBIX 0OBEKTOB
Pa3IMYHOTO Ha3HAYEHUS.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuumnivna Bricmias MmareMaTHKa BXOJIUT B 003aTENbHYIO YacTh y4eOHOTO IJIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jlig n3ydeHust IMCUUIUIMHBI HEOOXO0AUMBI 3HaHUS (YMEHMSI, BIAJACHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

Jlist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS U YMEHHsI, C(hOPMHUPOBaHHbBIE B
pe3ynbTaTe U3yuYeHUU NUCHUIUINH: «Anrebpa v Hayana aHanuzay, «['eomeTpus» B 00bEMe
MIPOrpaMMbl CpeHEN HIKOJIBI.

3HaHus (YMEHUs, BIa/IeHUs), IOJTYYEHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

®dusuka

Teopernueckas MexaHHKa

ConpoTuBieHne MaTEPUAJIOB

IIpukimagHas MexaHuka

DNEeKTPOTEXHUKA

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA

AHamn3 JaHHBIX

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBoeHUS AUCUUIUIMHBI (MOAYJs) «BpIciias MaTeMaTHKa
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

YK-1 CniocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 MPOOJIEMHBIX CUTyallMii Ha OCHOBE
CHUCTEMHOTO TO/IXO0/1a, BRIpa0aThIBATh CTPATETHIO JCHCTBUN

YK-1.1 AHanu3upyeT npoOJIeMHYIO CUTYallUIO0 KaK CUCTEMY, BBISBIISS €€
COCTABJISIIOLINE U CBSI3U MEKY HUMU
YK-1.2 Kputndecku olieHUBaeT HaAEKHOCTh UCTOYHUKOB HH(OPMaIIUH,

pa60TaeT C HpOTHBOpC‘-IPIBOﬁ HH(i)OpMaHHCIZ U3 pa3HbIX HCTOYHHUKOB,
ONpCaCIIICT HpO6CJlLI B I/IH(I)OpMaI_[I/II/I, HCO6XOI[PIMOI>1 AJI PCIICHU A
HpO6J’ICMHOI>i CUTYyallH, U IIPOCKTUPYCT MPOLECCCHI M0 UX YCTPAHCHUTIO

YK-1.3 Pa3pabatbiBaeT u coaepKaTeabHO apryMEHTUPYET CTPATETUIO PELICHUs
npoOJIeMHOI CUTYyaIli HA OCHOBE CHCTEMHOI'0 M MEXIUCIUIIIMHAPHOTO
MOJIXO/I0B; CTPOUT CLIEHAPUHN PEATIM3ALIUN CTPATErUH, OTIPEAEIs
BO3MOYKHBIE PUCKH M IIpeyIaras MyTu UX yCTpaHEHUs




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

qHCIIe:
— KOHTaKTHas pabora — 76,1 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenbHas pabota — 68,2 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
o
Pasien/ Tema 5 (B akan. 4acax) s X Bun KOHTPOJIS Ko
g 5 © | caMocTosTeNbHOM | ycleBaeMocTH 1
JTUCLUTUTAHBI 3 e o ., | xommerenyu
o & paboThI TIPOMEKYTOYHOMH
“ nab. | mpakt. [ €8
Tlex. : | 28 arrecTaluu
3aH. 3aH. | O &
1. DreMeHTHI TIMHEHHON anreOpsI
1.1 JIuneiinas anreOpa: HOAFOTOBKA K
Marpuup! u nericTBus Hajg
MPaKTUYECKUM
HUMHU. OnpenenuTend ——
KBaJpaTHBIX MaTPHII, paHT ’
MaTml)dum o6 aTE a;, p CaMOCTOSITEIIbHOE ayIUTOpHAas
Man i ’MeI;ozu;l S 1 6 2 2 H3y4YCHHE KOHTPOJbHASI VK-1.1, VK-
cncf o J'I'PIHCP'IHLIX p JUTEPATYPHI, pabora (AKP) Nel | 1.2, VK-1.3
6 Beimonaenue PI'P PI'P Nel
anreOpanveckux Nol «Marpuitst
ypaBHeHui. Teopema O_npeaenmenn.
Kponexepa-Karemmm. CHeTeMbDY ’
OIHOPOIHBIE CHCTEMBI.
HWroro no pazaeny 6 2 2
2. BBenenue B MaTeMaTH4ECKHIA
aHanm3
- MOJITOTOBKA K
MPAKTUYECKOMY
2.1 lpenen n 3aHATHIO, VK-1.1. VK-
HETIPEPHIBHOCTH (PYHKITUA 1 2 4 14,2 - COCTaBIICHUE TECTUPOBaHUE 12 VI& 13
OJIHOH NepeMEHHOI yueOHOH KapThl - '
«Bpruncnenue
Npe/CIIOB
HWroro no pazaeny 2 4 14,2
3. Tuddepennnansroe
ucuuciieHne GyHKIUN OJHOU 1
MHOTHX ITEPEMEHHBIX
3.1 Ompenenenue - HOArOTOBKA K
MPOM3BOJHOM QYHKIIMHU B HpaKTHYCCKIM
touke. Tuddepenuuain, ero N
TEOMETPUUECKHH CMBICIT ’
FeOMeTp MUCCKHH 1 1 2 2 122 - BBIIIOJIHEHHE PI'P Ne2; YK-1.1, YK-
PHHCCK ' PI'P Ne 2 TeCTHPOBaHHE 1.2, VK-1.3
MEXaHUYECKUH CMBICIT
. «Auddepennuans
npou3BoHOM. [IpaBuna
HOE HCUHCIICHHE
muddepeHIupoBaHus U DO 1 GHIT"
TabJIKIIa IPOU3BOIHBIX.




3.2 TIpousBoaHbIE U
JuddepeHanbl BEICIINX

- IOATOTOBKA K

nopsakoB. OCH. TEOpeMbl MIPAKTUYECKOMY VK-1.1. VK-
T epeHIInaILHOTO 2 2 1 3aHATHIO, PI'P Ne2 12 5'712_1 3
ucuncnenus. Popmyna - BBITIOJTHEHHE - '
Teitnopa. IlpaBumo PI'P Ne 2
Jlonurans
3.3 Ilpumenenwue
. - IOJITOTOBKA K
MPOMIBOIHOM 1 MIPAKTUYECKOMY
muddepeHuana: npu § 4 12 2 SAHSTHIO, PI'P Ne2 VYK-1.1, VK-
UCCIIeIOBaHUU (DYHKIMH 1 1.2, YK-1.3
BBIYUCIICHUU ” BINOTHCHHC
N PI'P Ne 2
NpUOIKEHHBIX 3HAYSHUH
3.4 Muddepenupoanue
OHII: noHsATHE YaCTHBIX I r;?é;f;:gf
[IPOU3BOHBIX, IIOJHOTO P y - PTP Ne2, YK-1.1, VK-
2 6 2 3aHATHIO,
muddepennuana, - TECTUPOBAaHUE 1.2, YK-1.3
- BBINIOJTHEHNE
skctpemyM OHII, snemenTsI PTP No 2
TEOpUU NOJIA -
HWroro no pazaeny 10 22 17,2
4. MHTerpanpHOe HCUUCIICHHUE
(YHKIMU O1HOI IepeMeHHOH
- MOJITOTOBKA K
4.1 IlepBooOpa3zHas IPaKTUYECKOMY
¢yskuus. HeorpeneneHHsIi 3aHATHIO,
WHTETPaJl H €T0 OCHOBHbIE - BBINIOJTHEHNE - PI'P Ne3: VK-1.1, VK-
cBoiictBa. Tabnmma 2 2 4 PI'P Ne3
- TECTUPOBaHHE 1.2, YK-1.3
HEOTpeeNIeHHBIX «HeonpeneneHHb!
HMHTETPaJIOB OT OCHOBHBIX 1, onpeeeHHbINH
JJIIEMEHTAPHBIX QYHKIHMN Y HeCOOCTBEHHBI
UHTErpa
4.2 OCHOBHBIE METO/IBI
MIOJTOTOBKA K
UHTErpUpOBaHUs. MeTobl DAKTHYCCKOM
HEIOCPEACTBEHHOTO p y - PI'P Ne3; VK-1.1, VK-
2 2 2 3aHSTHIO,
HWHTETPUPOBAHUSI. - TECTUPOBaHUE 1.2, YK-1.3
. - BBINIOJIHEHHE
HHTerpupoBanue 3aMeHON PI'P N3
MIePEeMEHHON ¥ M0 YacTsIM h
-IIOATOTOBKA K
4.3 OCHOBHEIE METO/IBI TIPaKTHIECKOMY PP Ne3, VK-1.1, VK-
WHTETPUPOBAHUS. 2 0,5 4 3aHATHIO,
. - TECTUPOBaHHE 1.2, VK-1.3
HuterpupoBanue apodeit - BBITIOJTHEHUE
PI'P Ne3
4.4 OCHOBHBIE METO/IbI
- MOJITOTOBKA K
MHTETPUPOBAHUSL. DAKTHYECKOM
MNuTrerpupoBanue P Y - PI'P Ne3; VYK-1.1, VK-
2 1 6 3aHATHIO,
TPUTOHOMETPHUECKUX U - TECTUPOBAaHUE 1.2, YK-1.3
- BBHINIOJIHCHHE
UppaLMOHANBHBIX PI'P N3
BBIpAXXKCHUN -
4.5 OnpeneneHHbINA
- MOJITOTOBKA K
nHTerpain. dopmyna HDAKTHECKOM
Hetorona-JleiiGnuma. P y - PT'P Ne3; VK-1.1, VK-
. 2 0,5 8,4 3aHATHIO,
CsoiictBa. MeToabl - TECTUPOBaHHE 1.2, VK-1.3
WHTETPUPOBAHUS ” BRIMOJHCHIE
) PI'P Ne
IIpunoxenns. Ne3
4.6 HecoOcTBeHHBIE n Haii;(f:cz:wl(
uHTerpaibl. AGCOMOTHAS P y - PI'P Ne3; YK-1.1, VK-
2 0,5 6,4 3aHATHIO,
cxoxumocTs. [Ipuznaku - TECTUPOBaHHE 1.2, YK-1.3
- BBIIIOJTHCHNE
CXOJIMMOCTH. PI'P N3
HWroro no pazaeny 12 6,5 30,8

5. OOBIKHOBEHHBIE




nuddepeHInabHbIe YpaBHCHHS
(O4Y): Y 1-ro u BeICIINX
nopsakoB. OCHOBHBIE MOHATHS,
MeTo bl pemenus. Cucremsr Y
MIEPBOTO MOPSIIKA.

5.1 OGBIKHOBEHHEbIE
muddepeHnnaibHbIe

- IOATOTOBKA K

ypasrenus (OY): Y 1-ro IIPAKTUYECKOMY - PP Nod: VK-1.1, VK-
Y BBICILIUX TIOPSIIKOB. 6 1,5 4 3aHATHIO, - TCCTHDOBAKIC 12 VK13
OCHOBHEBIE TTOHSTHS, - BBIIIOJTHEHHE p - '
MeTo bl pemeHus. CHCTeMBI PT'P No4

Y nepsoro nopsiuka.

HWroro no pazaeny 6 1,5 4

Hroro 3a cemectp 36 36 68,2 SK3aMeH

Hroro no gucuuruinae 36 36 68,2 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamumnuonHsle oOpa3oBarenbHble TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIHLHOIO
npolecca, OpeArnonaraeT MNpsSMyK TPAaHCIALMIO 3HAHUW OT IHpenojaBarens K CTYIEHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIHHO-WJUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYuebHas [eATeNbHOCTh CTYJIE€HTa HO-CUT B TaKUX YCJIOBHUAX, KaK MPaBWIO, PEHPOAYKTHBHBIN
XapakTep.

®opMbI yUeOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — [IOCIENOBaTEeIbHOE M3JIOKEHHE Marepuaja B
JUCLUIUITMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEI0KEHHOMY aJITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENbHBIN MPOIECC TOCTPOSH B
COOTBETCTBUM C AJITOPUTMOM IIOATAITHOTO PELIeHUs MPOOJEMHOHN 3alaud WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO YUEOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYMIIbl CTYJEHTOB, HANIPAaBJIEHHYIO Ha BhIPA0OOTKY KOHLIEMIMM, YCTAaHOBJICHUE Liesiel U 3a1ad,
(GOpMYyJIUPOBKY O0XMJIAEMBIX PE3YJbTAaTOB, ONPEIACICHHUE MPUHIMIIOB U METOJIUK PEIICHUS
IIOCTaBJIEHHBIX 33714, IJIAHUPOBAHUE XO-7@ PAa0OThl, MOMUCK JOCTYNHBIX U ONTUMAJIBHBIX
PECYPCOB, MO3TANHYIO pEATH3AIMIO IIaHAa PAa0OTHI, MPE3EHTALUIO PE3YNIbTAaTOB PalbOTHI, WX
ocMbIcieHue u peduiekcuto. [Ipumensiercs B OCHOBHOM JUIsl ITepexo/ia KOMIETEHIIUN Ha YPOBEHb
BJIQ/ICHUS.

OcCHOBHbIE TUIIBI IPUMEHSAEMBIX HAMH B 00pa30BaTE/IbHON 1E€ATEIILHOCTH TPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAy4IHOTO
UCCIIEIOBaHMs  ([I0KA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpEAEJIeHHE HaydyHOH MpoOJieMBbl,
npeaMera U O0bEKTa HCCIEAOBAaHUA, LeJlel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX NpoOiem). PesympraTom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHON IPOrpaMMBL.

TBopueckuil NPOEKT, MNPEANONArarolMili B OTIMYME OT MPEIbIAYIIEro, KOHEYHBIN
OPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (mpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAs; BUACOPOIHK «5 Haydy Bac pemars ...» 1
T.IL.

NupopmaninoHHbli  MpoeKT — y4yeOHO-TIO3HABAaTENIbHAsl JAESITENBHOCTh C  SIPKO
BBIPa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IIPOEKTa C 3TOW MH(OpMalMel, ee aHalIu3 U
00o011eH1e 1, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY MPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa3oBaTeNBbHOrO IMpolecca ¢ MPUMEHEHHWEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CPEACTB paboTel ¢ wuHpopmanue (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUTTIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Illumaues, B. C. Beicuias matemaruka : yueOnuk / B. C. IllumayeB. — Mockaa :
NH®PA-M, 2024. — 479 c¢. — (Beicmiee oOpaszoBanue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - Tekcr : anekTponHbiid. - URL:



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

2. Maremaruka : yaeonoe nocodue / 0. M. lanusos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. XKXyp6enko, I'. A. Hukonopoii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (BsIcmiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 3MeKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1818645 (marta ob6pamenus: 02.04.2024). — Pesxum
JIOCTYTIA: IO TOJIHCKE.

0) lonoiHuTeILHASI JTUTEPaTypa:

1. Marematuka B mpumepax H 3amadax . yde0. mocobue / O.M. ertspesa, JL.H.
Kypbenxo, 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 :
snektponnsii. - URL: https://znanium.com/catalog/product/989802  (mata oOpaineHus:
02.04.2024). — Pesxxum focTyma: Mo moAImucKe.

2. ®uxtenrousil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
Ouxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 ¢. — ISBN  978-5-8114-0190-1. —  Tekcr: osmekrponusiii //  JlaHb
ANIEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/112051  (mata
obpaienus: 02.04.2024). — Pexxum A0CTyMa: 11 aBTOPU3. [TOJIb30BATEICH.

3. ®uxrtenroibll, ['. M. OCHOBBI MATEMATHYECKOTO aHANIN3a © yueOHUK : B 2 yacTsx / . M.
Ouxrtenronbll. — 10-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnsii [/ Jlanp
3JIEKTpOHHO-0MOnoTeynas cuctema. — URL: https://e.lanbook.com/book/115730  (mara
obpaienus: 02.04.2024). — Pexxum goctymna: Jisi aBTOPU3. [TOJIb30BATEICH.

4. Illunaues, B. C. 3agaunuk 1o BeICIIEH Marematuke . yuebHoe mocobue / B. C.
lunaueB. — 10-e wm3n., crep. — MockBa | UHOPA-M, 2024. — 304 c. — (Bwicmiee
oOpazoBanme). - [ISBN 978-5-16-010071-5. - Tekcr : onektpoHHsii. - URL:
https://znanium.com/catalog/product/2124772  (nata oOpamenus: 02.04.2024). — Pexum
JIOCTYTA: MO TOMHCKE.

B) MeToauyeckue ykasaHus:

1. I'payeBa, JI.A. OnpeneneHHblii HHTErpall: METOAUYECKHE yKa3aHUs Ul CTYACHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 — 12 c.

2. I'pauena, JI.A. DneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH ayireOpbl M aHATUTHYECKON
reomerpun: YuebHnoe mocodue. - 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. IlpowsBognas wu muddepenmuan ¢yakuun. I[IpakTukym.-
Marnutoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2010. — 38 c.

5. Masuenko E.II. WccnenoBanue ¢ynkuuit u nmocrpoenue rpadukos. [IpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. —20 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne morosopa Cpoxk neiicTBus TULIEH3UU
MS Off'lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

7Zip CcB000JIHO pactpoctpansemoe [10 0ECCPOUHO

FAR Manager cBoOoHO pacrpoctpansemoe [10 OeCCpPOUHO



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchUIKa

[TouckoBas cuctema Akagemus Google (Google

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

DnexTpoHHas 0a3a MepuoInvecKux u3ganui East

View Information Services, OO0 «MIBUC» hitps://dlib.eastview.com/

DneKkTpoHHbIE pecypchl Onommoreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ] ' '

MG)K,I[YHaPOI[H as basa ITOJIHOTEKCTOBBIX

KypHatos Springer Journals http://link.springer.com/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTILITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUHN JIGKIIMOHHOTO THUTIA.

Jlocka, MyJIbTUMEIMIHBIE CPEICTBA XPAHEHUS, IEpeaddl | MPEICTABICHUS
nHpOpMaInu.

VY4eOHble ayAUTOPUH [T TPOBEACHUS MPAKTHUECKUX 3aHATHHA, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIUN, TEKYIEr0 KOHTPOJIS U TIPOMEXYTOYHON
arrectanuu. Jlocka, MylIbTUMEIUNHBIN IPOEKTOP, dKpaH, KoMIuiekc MmeToquyeckux
pa3paboTOK (Pa3aaTOYHOro MaTepraia i METOJANYCCKUX YKa3aHUH ) H\UIIH KOMILIEKC
TECTOBBIX 33/IaHUH JUISI TOJITOTOBKH U TIPOBEICHUS TPOMEKYTOUHBIX U PyOESIKHBIX
KOHTPOJIEH.

[TomeneHus A1 CaMOCTOSITENILHOM pabOThI yyaIuXxcs.

[epconanbubie KoMIbIOTEpHI ¢ makerom MSOffice, Beixonom B HTEpHET 1 €
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHHBEPCHUTETA.

[Tomemienue uIst XpaHEHHUS U TPOPHUIAKTHUECKOTO 00CITy’)KUBaHUSI Y4€OHOTO
000opyI0BaHUA.

HIxade! U1 XpaHeHHs: y4eOHO-METOAMYECKON JOKYMEHTAIMH, y4eOHOTO
00opynoBaHus U Y4eOHO-HATIISITHBIX TTOCOOHIA.


https://scholar.google.ru/
https://dlib.eastview.com/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/

TITPMJIOXXEHME 1
Y4eOHO-MeTOAMYECKOE 0O0ecTieYeHHe CAMOCTOSAITEIbHOH PadoThl 00y4ar0IUXCs
I[lo mucummmmHe  «MartemaTuka»  OPEeIyCMOTPEHAa  ayAMTOpHas W BHeEayIUTOpHas
CaMOCTOSTENIbHAsI paboTa 00yJarOIIUXCS.
AyauTopHas camMoCTOsTeNbHas paldoTa CTYJIEHTOB MpEAINoJiaraeT pelieHue 3ajJad  Ha
MPAKTUYECKUX 3aHATHUSX.

Ilpumepnuie eapuanmul pacuemuo-cpagpuueckux pavom (PI'P):

PI'P Ne 1. «2y1eMeHTBI JINHEHHOM aJIre0pbl U AHAJTUTHYECKOH reOMeTPUM B MPUWIOKEHUSAX K
NMPHUKJIATHBIM 32/1a4aM 100bIBaIOIIEil POMbIILIEHHOCTID)

Bamanue Nel (YypoBeHb KOMIETEHHHH — «3HATh», «yMeTb»). Ilpu pemenun 3aaady,
BOCIOJIL3YiiTECh OIXHMM W3 HpUKJagHbIx makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nau ap.).

PesysbTar oQopMHTE B BHIE CKPHHINOTOB CTPaHMIl ¢ Bbluumciaenumsimu B Google
JlokymenTe (NPUILIMTE CCHLIKY MpenogaBaTesio, B JJeMeHTe <«3agaHHe» Ha
0o0pa3oBaTeIbLHOM MOpTAJIe WK Ha J0cKe Miro)

3anaua 1. Haitnure npousBeneHue MaTpuil

2 4 -1)(1 1 -1 3
2 -1 1
03 71//2 -2 o0 |=2
00 -2/l1 1 =2 > 0 -6 5
1) B -, 2) ,

0

10

! e v ,
2 3 2 -1\ (2 3 4
'(0 4]1 ) [o 3]’(1 -1 1}

3az[aqa 2. Beruucaure OIPCACIINTECIN

N o p O
o o -

w

Py

N

N

o

A

4 -1 0 2 -4 3 11 3
0 7 2 5 10 - 1 4
1) 0 0 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
3azmaya 3. Jlana MaTpuna p _ 01 4 2 Haiinure
10 2 -4
0 0 5 1
1) AlZ, 2) A24, 3) det A 4) mpumyMaiiTe CaMOCTOSITEIBHO OIpENeIuTeNb 6-TO

MopsiAKa U TaKXKC BBIYUCIIUTE €I0.

3amaua 4. Haitnure oOpaTHbIE A1 MaTPHIL



5 7 1 0 O 21 -34 52
1) (5 oj’ Nl2 5 -1|, 3) 4=|-58 67 81
4 7 1 6.3 32 41

1 poBeputh, uto A4 =E

3amaua 5. Pemure cucreMy a) MAaTpUYHBIM CIIOCOOOM H
0) mo popmynam Kpamepa.

X + 3y + 2z = -7,
3X + 2y + 5z = 6,
4x + 3y + z = L

33,[[3‘13 6. PemmTe cucTeMbl MCTOJOM Faycca, YKa3bIBas B KaXXJAOM CJlIyda€ paHI'd MaTpHIL

A u (Al B) B OJHOPOJHBIX CUCTCMAX BBIIIHIIHUTC (I)YHI[aMeHTaJ'ILHYIO CUCTCMY peI_I_IeHI/Iﬁ TaMm,
1€ OHA €CTh.

2X + 4y + 3z = 5, X + 7y - 3z = 14
1. =X + 2z = -3 2. 3 X + 3y + 4z = 2
6x + 5y + z = 2L 2x + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0,
3.92x + 5y - 4z = 8§, 4, 3-x + 3y + z = 0,
4x + 11y - 8z = 3. 2X + 5y + 3z = 0.
3X, +5X, +6x;, —-4x,= 0,
3.4X+5.3y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,
5. 16.4x+25y+81z=34 6. 2%, +3X, 2%, -X,= 0,
7.2X+6.2y +6.92=8.2 X, +2X, +4x, -=-3x,= 0,
X, -8x, +7x,= 0.

3amaua 7. OmnpenenuTs TUI U TOCTPOUTH JIMHUIO Ha TUIOCKOCTU U TTIOBEPXHOCTH B
MPOCTPAHCTBE:

A)X2 —9y? +2x+18y+73=0
B)2x2 +3y* —4x+6y—-7=0
B) y? —4x—2y-3=0

F) OHpCIleJ'II/ITL THUIT TOBEPXHOCTU U NOCTPOUTH:
2 2 2 2 2 2

y oz X* Yy 2

Ll c Z - ]
1. z=4—-Xx> o, 9 4 25 . 3 9 4 25 " 4
X—2—|—y—2—£=— X_Z—y_z i 2 2

9 4 25 5. 9 4 25.5 X -y =z

o o T
3a;laqa 8. HOCTpOI/ITC KPHUBYIO B MOJIIPHOU CUCTECME KOOPAWHAT 1O TOYKAaM C IIarom A(D = g

p=4+2c0s2¢

3aganne No2 (ypoBeHb KoMneTeHnnn «siaagenne» - KEHCOBBIE 3AJIAHUSA nas

rpyIm)
1. TlpeampusiTrie BBITyCKAaeT M  BUAOB U3EIHI ¢ UCIONIBb30BaHHEM K BUIOB ChIpbs. HOpMbI

pacxoda ChIpbsl I MPOU3BOJACTBA €AMHULBI MPOAYKIIMU KaXXJAO0TO BUJA JAHbl MaTpULIEH



Anxk. CTonMocTh eIMHUITBI ChIphs 3amaHa Mmatpuiieid C. Haiitu 3aTpaThl Kaaoro Buia
CBHIpbsI TIPU 3aJaHHOM IUIaHe BhITycka Q M cyMMapHBIe 3aTpaThl Ha chipbe. IIpencraBuTh
pe3yabTaThl ¢ moMolbeio Marpuil A, C, Q.

3701
A=|2 5 4 3 C=@2 3 1 5 Q=(200 350 100).
0021

2. Nmeercs N orpaciedl MPOMBINLICHHOCTH, KaX1Ias U3 KOTOPBIX MPOU3BOIUT CBOIO
npoayKIuio. YacTs ee uaeT Ha BHYTPUIIPOU3BOJICTBEHHOE TOTPEOICHUE TaHHOM OTPACIIbIO
U JIPYTUMH OTpacisiMu, a apyrast Y (KOHEYHBIH MPOMYKT) MpeaHa3HaYeHa JJIsl JIUYHOTO H
obrmrectBeHHOro norpedsienus. [lycts x; — oOumii (BajoBoi) 00beM MPOAYKIMH | —H

otpactu (i = 1,n); «x; j— obObem mpomykuuu i —i orpacnm, norpebasemoi j —i
OTpacibio B Iporecce npoussoxactea (i = 1,n, j = 1,n).

B Ttabmuue 3agan OamaHc N oTpaciell IPOMBIIIJIEHHOCTH 32 HEKOTOPbIN
IPOMEKYTOK BPEMEHH.
[TocTpouTh MaTpuILy IPSAMBIX 3aTpaT A=(a;j)mxn, TAE A;; — KOI(DDUIMEHTH MPAMBIX 3aTPaT
(moJIM TIPOAYKIKK | —i OTpaciu, WIYIIUX Ha MMPOM3BOJACTBO €IMHHIIBI POIYKIIMU

OTPaCyIN)

j i
Y BBISICHUTD, SIBJISICTCSI JIM OHA MPOAYKTUBHOM. HaliTh MaTpuily mogHBIX 3aTparT.
Haiitn X; — 00beM BasioBOM MPOIYKIIMH KaXKIOW OTPaciu, €CIM KOHEUHBIN MPOAYKT JTOJIKEH
ObITh Y;. YKa3aTh HEOOXOAMMBIN MPOLEHT YBETUYECHHS BAJIOBOM MPOAYKLUHHU MO KaxIOH

oTpaciin.
Otpacau ITotpeGnenue Banogoii Koneunsrit
1 2 3 BBIITYCK X MPOAYKT Yy
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. CDI/IpMa «Co103» o0ecrieurBaeT AOCTAaBKY BUACO- U ayAUOKACCET C qupréx CKJIad0B,

PacCIoJIOKECHHBIX B PA3HBIX TOYKaX ropozia, B UYCThIPEC Mara3dnuHa. 3amac KacCCT, UMCIOIIIMNXCA Ha

CKJIagax, 00BEMBI 3aKa30B Mara3uHoOB U TapI/I(I)BI Ha JOCTABKY IPCACTABJIICHBI B Ta6n1/1ue.

Cknanpl Mara3uHbl 3amnacsl,
Nel No2 | Ne3 | Ne4 TBIC.IIIT.
Cxaazn Nel 2 6 4 3 120
Ckmag Ne2 5 1 9 2 240
Crxitag Ne3 3 2 2 6 80
Cxiag Ne4 4 5 10| 3 60
3akaspl, Thic. miT. | 190 | 170 | 110 | 30

Onpenenute 00BEMBI IEPEBO30K, OOECIeurBarolIe (upMe MUHUMAaJIbHbIE 3aTPAThI.




PI'P Vo2 «Memoowt ougpgpepenyuanvrozo ucuucienus YyHKyuu 0OHOU U MHO2UX
nepeMeHHbIX NPU PeuleHul 3a0ay RPUKIAOH020 XAPaKmepa»

3ananue Nel (3Hanuss m ymeHusi). [Ipu pemenuu 3aga4y, BoCcnosib3yiiTech OJJHUM M3
npukiaagabix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).

Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPaHMIl ¢ BbluucieHusmu B Google
JlokymenTe (NPUILIMTE CCHLIKY MpenogaBaTesio, B 3JJeMeHTe <«3ajgaHHe» Ha
o0pa3oBaTeILHOM MOpTAJie WK Ha JocKe Miro)

1. Haiitu mpou3sBoHbIe 1 1uddepeHrnaibp IepBOro mopsaka
1) vy 7COS X

Y =5kt
2) y=(2+5x)* —3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx)?.

2. Haiitn mpon3Boanyio (yHKIUM, 3aJaHHON HESIBHO e’ —b5xe” —2xy +11=0.
3.Haiit mpon3Bo/iHYI0 QyHKINH, 38 JaHHON MapaMeTPUYECKH {X =3cost -5,
y=4t° +5.

4. Haittu npou3BoiHbIE IEpBOro nopsaka pyHkuuu Y = x2e¥.

5 dy d?y L x=3t-t7, A
5. Haiigure i u e byHKIHU: a) y=3t?: 6) y=5"".

- 2 v
6. Hanmmiure ypaBHeHHME KacaTenbHON K mapabone ¥ = X —4X + 2 B Touke ¢ abcuccoi

x, = 0. Hocrpoiite rpaduk u KacaTeIbHYIO.
7. octpoiite rpaduk nanHoi ¢GyHKIMU. Hailinnte Hanbomnpliiee 1 HaMMEHbIIIee 3HAYCHUS

bynkunm ma sanannom otpeske: T(X)=2x> —6x° —18x+7, xe [— 2; 2].

1 .
8. Iloctpoiite rpadux GyHKIMH Y = 3 x® — 2x*u uccrenyiiTe €& Ha IKCTPEMyM.

9. Toctpoiite rpaduK GYHKIIUU U YKOKUTE MO TpaduKy €€ aCHMIITOTHI: (

10. IIpoBenuTe MoTHOE UCCIeNOBaHHE (DYHKIIMU C IIOMOIIBIO TOCTPOSHHOTO TPEIBAPUTEIHHO

_1)\2
rpadukay = % .
X

11. 3aBuCHUMOCTb ITyTH OT BPEMEHU MPHU MPSIMOIMHEHHOM JBUKEHUH TOYKH 33/1a€TCSl ypaBHEHHEM

_ 1., 2
S= gt +2t°-3,rme S —nuyrb BM, a t — BpeMs B ¢. Beruncnnte ee CKopocTh U YCKOpPEHHE B

MOMEHT BpeMeHHu | =4C.
DyHKIHUH HECKOJIBKHX IepeMeHHbIX:

. In(1-x2 - y?)
1. [TocTpouth PyHKIHIO, BEISICHUT €€ 00J1aCTh ONpENeTICHUsT  Z = ﬁ
VY

2. HaiiTy 3Ha4eHUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMN B 33JaHHON TOYKE:
1

A) z=x" (12) B) z=In (\/;+\/§) 1),

2
u
3. Haiitn 8—2, ecnu U =Xy +Sin(x+Yy).
X



4. BbIUuCIIUTh MPUOTHKEHHO \/5-80’02 +2,03% .

5. Iloctpouts noBepxHOCTh. Haiftu skcTpeMymbl GynKimu 2 = X° +2y> —4X —6Yy + 2.

6. Haiitn skcTpemanbHoe 3HaueHne QYHKIMH Z = 2X+ Y —Yy> —X* npu ycinosuu X+ 2y =1.

7. Haiiti HauOombIiee 3HaYeHUE (PYHKIIMH B 33/IaHHOM 00JIacTH:

x>0 X+2y<1
A) z=X-2y+5 y>0 b) z=|n(x2+y2) x>0
X+y<l y >0.

3ananue Ne2 (ypoBeHb KOMIIETEHIIUU «BJIAJEHUE) - KEMCOBBIE SAAHMA nasi

rpyIni)

1.

5.

3aBoJ1 BBITYCKAET CIIMYEYHBIE KOPOOKU. Pacxo/ibl Ha MPOM3BOACTBO OJHOTO KOpoOKa 1
py0, a nieHa npogaxu paBHa S5 py0. CKOJIBKO HYKHO MPOU3BOIUTH KOPOOKOB, YTOOBI
npuObUTE ObLTa HaWOOMBINEH, eciii t pabOTHHKOB 3aBOJIa MOJYKET IPOHM3BOJHUTH B
mecsiy N=—(t—10)*+500 k0opoGKoB.

Pacxongpl Ha mMPOM3BOJCTBO Y aBTOMOOMIJIEH COCTaBIISIOT Q:O,5y2+y+7 MUJUTHOHOB
pyOueii B mecsi. Ecnu mponaBath Kaxablii aBTOMOOWIIb 3a S ThICSY pyOIie, TO mpH
Ipo/IaXKe BCEX MPOM3BEACHHBIX 32 MECSIl aBTOMOOMJICH 3aBOJ MOJIYYHUT JOXOJ S*Y, a
3apaboTaeT Ha 93TOM HpHOBUIL (JOXOABI MHHYC pacxoabl) - Sxy—Q. Kakyto
HAaUMEHBIIYI0 I[EHY MPOJaXH S HY)KHO YCTaHOBUTH, 4YTOOBI 3a 3 Mecsla 3aBOJ
MOJTy4WJ IPUOBLIH 75 MUJUTUOHOB pyOIieii?

B nByx obnactsax ects mo 20 pabouymnx, KaKIblid U3 KOTOPBIX FOTOB TPyAUThCs 1o 10
YacoB B CYTKM Ha J0ObIYE aTIOMUHUS WM HUKeNs. B mepBoil obmactu oauH pabounii
3a yac nooOwBaer 0,2 kr amomunus win 0,2 xr Hukens. Bo Bropoit obnmactu asis
NOGBIYM X KI' JFOMUHHS B ACHB TPEOYETCS X° YeIOBEKO-9aCOB TPYHA, a VIS HOOBIH Y
KI HHKEJS B JIeHb TpeOyercsi Y denoBeKo-4acoB Tpyaa. O6e 0GNaCTH MOCTABISIOT
TOOBITBI METAJUT Ha 3aBOJ, TAC JUIS HYX NMPOMBIIICHHOCTH MPOU3BOIUTCS CILIAB
ATIOMHUHHS ¥ HUKEJS, B KOTOpOM Ha | Kr amomuHHs npuxomutcst 1 kr mukens. [Ipu
TOM 00OJacTH OTOBApUBAIOTCS MEXKAY co00il BecTH M0ObIYYy METayuioB TakK, YTOOBI
3aBOJl MOT TPOWM3BECTH HaWOOIbIIee KOIMYEeCTBO ciuiaBa. CKONBKO KHIOTPaMMOB

CIJIaBa IIPU TAKUX YCIOBUSX €KEIHEBHO CMOYKET IIPOU3BECTHU 3aBOJ?

(Mcrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego_na
imenshego_znacheniya_velichiny/page-2

© shkolkovo.net)

Pemute rpaduueckuM METOIOM 3ajady Ha HaxXOXJIEHHE ONTHMATbHOTO 3HAYCHUS

¢byHKIMY (TU1aHA T0OBIYM MOJIE3HBIX UCKOMIAEMBIX):
Z=2X+X, — min

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

3amana TaOmWIa 3HAYEHWH X W Y W yKa3aH BHUJ 3aBHCHMOCTH Y = f(x,a,b).

Haiiure napamerpsl @ u D, MCIOIB3ys METO/I HAMMEHBIIMX KBAPATOB.

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
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PI'P Ne3 «MeToabl HHTErPAJbHOI0 HCHHUCJIEHHUS MPH PelleHNH MPUKJIATHBIX 321249
3aganue (YpoBeHb KOMIIETEHIIHM — <«3HATh», «yMmeThb»). Ilpu pelieHuu 3aaady,
BOCHOJIb3yiiTech OAHMM M3 mnpukJagHbix makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nau ap.).
Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPaHHMI] ¢ BbluuciaeHussMmu B Google
JlokymeHTe (NPUILIATE CCHUIKY TMpemnojaBaTenlo, B 2JjeMeHTe «3aaaHue» Ha
0o0pa3oBaTeIbHOM MOpTAJie WK Ha JocKe Miro)

1). Beruucinuth HeomnpeeneHHbIe HHTETPaIbI

I 3 4

1 _X i/i 1 V2-7x 2x
o ( [3+x zm]dx, : sl 1]
ctg*x -6 2x —1
4(1 4 ”
4,I sin’x 5.IX(3X2+1) dx 6,Ix2+2x+10 7. I\/l e e’dx
J- 4x+3 J. dx J.
g =~ (x- 2) : fxe 0 XD g &+§/§+2W’

I dx J‘ dx
12. cosxsin®x’ 13 - (X+DVx®* +2x-1.
2) Breraucnuts OIIPECACIICHHBIC I/IHTerpaJ'IBI
3x+7 T x> —2x+5

1. I(x +—)dx 2. IInsmxdxs j—dx,4

x* +7x% +8 1 x* +8x%+9

3). BBIuCauTh MI0mMab GUryphl, OrpaHUYEHHON TMHUAMU
1) 3x-y=4 y? =6x

r =cos2¢, OSgosz

2) 6
x =2cost

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

4). BRIYUCIHUTD JJIMHY AYTH KPUBOM, 3aJaHHOW ypaBHEHHEM

1) V= Inx, J3<x<Als.

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

3 {XZet(COSl‘—Sim), w/2<t<.

5). Beruucinuth 00beM Teja, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHHueHHOMN

2 2
rpadukamu GpyHKIHE X 3-y"  x=y'+1



PI'P Ne4 «/luddepeHunanbHbie YpaBHEHHUS

3ananue. Ilpu pemieHum 3agay, BOCHOJIb3yiHTeCh OJHUM M3 NPHKJIAJAHBLIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica nwau ap.).

Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPaHHMI] ¢ BbluuciaeHussMmu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenogaBare/ilo, B JjleMeHTe «3aJaHue» Ha
0o0pa3oBaTeIbLHOM MOpTAaJie WK Ha J0cKe Miro)

1. Haiitn oOmmii uHTErpas wiau ooduiee perieHue IUpQHEepeHNaIbHOI0 ypaBHEHHsI EPBOTo
nopsika (B mpuMepax T), 1) peluTh 3aaauy Komm):

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

, X2 +2xy—5y°
2x2 —6xy
. —sin? ' — yy?2
" y'—ycosx =sin x1 5) Xy +y=x" 6) lde_Xerldy:o,
y(0)=—1 y@ =1 X X

2. Haiitu o6mee pemienue nuddepeHInanibHOoro ypaBHeHHUS:
1) y"xInx=y",2) (L+x>)y"+2xy’ =12x°.
y" =2sin® ycosy

yQ) =§ YD =1

4. Haittu o6miee perenue auddepeHnanrbHOro ypaBHEHUS (M €CJI 3a1aH0- PEIIUTh 3a7a9y
Komm):

1) y"—2y'+y=xex12) Yy +4y' +5y = X2
3) y _4y’r—|—5y’=6X2 +2X—5, 4) yrrr+2y,,_3y,:(8x+6)ex,
5) y”"—4y'+4y=e*(cosx+3sinx),6) y'" —64y =128cos8x —64e,
y"+y=1/sinx .,
7 8 r— X , O =3
: {y(”/2)=1,y'(7z/2):7;/2 ) y'=y y(0)

3. Haiitu pemenue 3amaun Kormm:

e

5. Pemire cuctemy 1Y mepBoro nopsjka IBymst cioco0amMu - MOoACTaHOBKU U METOJI0M Dilniepa
y' =2x-5y+e'
X'=y-—6x+e®
IMPUJIO’)KEHUE 2
OueHovHbIe cpeaCcTBA /IS IPOBEACHHUS NMIPOMEKYTOYHON aTTEeCTALMHU

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEACHUSA
MPOMEKYTOYHOM ATTECTALMHU:

Kon Nunukarop
HHOIUKA JOCTHDKEHUS OI11cHOYHBIE CPE/ICTBA
TOpa KOMIIETEHIIN U

YK-1 Cnoco0eH ocyliecTBIATH KpUTHYECKUH AaHAJIN3 NPO0/IeMHBIX CUTYyallii HAa OCHOBE
CHCTEMHOTI0 NOAX0/1a, BIPA0ATHIBATH CTPATErHIO 1eCTBHIA

VK-1.1 | Araimzupyer 3HaeT BO3MOKHOCTH MPHUKJIAIHBIX CEPBUCOB W IMAKETOB A
HpOGJ’IGMHYIO MaTeMaTH4YCCKOI O MOACIINPOBAHUA n peuicHu-d 3aaa4y
CUTYAIINIO KaK MPUKIIAHOTO XapaKTepa cpeAcTBaMu (METOAaMH) ayreOpsl,

CHUCTCMY, BBISABJIAA TCOMCTPUHU KU MATCMATHYCCKOI'O aHaIn3a. I[JI}I JOCTHIXXCHUA
€€ COCTaBJIAIOIIUE U | UHAUKATOpPA:

CBs3U MCKAY HUMU | -3HACT OCHOBHBLIC OIIPCACIICHUSA U ITIOHATUSA aJII‘66pBI, reomMeTprun
N MaTEMaTHYCCKOI'O aHajlin3a, HWCIIOJb3YCMBIC JJIs 0T60pa n




Kon
WHIUKA
TOpa

Nunuxarop
IOCTHIKEHUS
KOMIIETEHIINU

O1eHOYHBIC CPeICTBa

00paboOTKM JaHHBIX B IMOCTaBJICHHOM
MPUKJIaHON 3aa4eii;

- BOCIPOM3BOJIUT OCHOBHBIE MAaTEMaTUYECKHE MOJIEIH:
pacro3HaeT MaTeMaTHIECKUE OOBEKTHI; TOHUMAET CBSI3b MEXKIY
Pa3IMYHBIME MATEMAaTUYSCKUMHU OOBEKTaMU, TO3BOJSIONTUMHI

CMOJCIMPOBATh U PCIINUTE 3a1a4y.

COOTBCTCTBHUHN C

Ouenounvle cpeocmea 00cmudiceHue UHOUKAMopa.

- Pacuerno-rpaduueckue padotsl (PI'P) mo pasmenam kypca
(npumepnblie BapuanTel PI'P npencrasnens! B [lpunoxenun 1).

- Bonpocsl 111 caMOINIpOBEpKM M MOATOTOBKM K 3amure PI'P
(npencraBnensl B [Ipunoxenun 1):

1. ®opMyIHpPOBKH OCHOBHBIX TEOPEM (CBOWCTB, MPU3HAKOB
M3Yy4aeMbIX MOHITHHA, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUS)
B M3Y4aeMbIX pa3zenax Kypca,

2. MeTtoasl pacKphITUS HEOMpPEAEeIECHHOCTEH,
HETPEPHIBHOCTH (DYHKIIMH OJTHOW TIEPEMEHHOM,

3. Aaroput™M TpUOIMKEHHOTO BBIYUCICHUS (YHKIUU C
MTOMOIIIBIO g depeHnuana; HaINMCaHUs ypaBHEHUS
KacaTeJIbHON MpsAMOH (TFIOCKOCTH).

4. ANTOpUTM TIOJTHOTO UCCIIEOBaHUS (DYHKITHH.

5. ANTOpUTM HaxOXIEHHsS SKCTpeMyMa (YHKIUH OIHOU H
MHOTHUX ITIEPEMCHHBIX.

6. MeToabl BBISICHEHUS! KJIACCOB MHTErPUPYEMBIX (YHKIIHMA, a
TaK)Xe METOIbl HHTEPUPOBAHHS OCHOBHBIX KJIACCOB (DYHKIIMH.
7. OCHOBHBIE NPUIIOKEHUS ONPEACTICHHBIX HHTETPAJIOB.

8. CnocoObl  BBIACHEHHMSI CXOAMMOCTH  HECOOCTBEHHBIX
WHTETPAJIOB.

BBIICHCHHA

- [IpencraButh 0030p CEPBUCOB, ITUPPOBBIX HHCTPYMEHTOB JIJIsI
BU3yQJIU3allii, H3y4YCHHUS CBOWCTB, aHaU3a MPHKIATHBIX
3a/au, pemiaeMbIX CpeACTBAMHU JIMHEWHOW anreOpsl U
MaTEeMaTUYECKOr0 aHalnu3a

— pe3yabTaT (CKPUHIIOTHI WIIH ...?7) IPEACTaBUTh KaK OTBET Ha
3aganue B Moodle, umu B Google moxymeHTe, WM Ha JOCKE
Miro.

YK-1.2

Kputnueckun
OLICHUBAET
HaJeKHOCTb
HNCTOYHUKOB
uH(popmanuu,
pabotaert ¢
MPOTHUBOPEUNBOM
uHpopmanuei u3
pa3HbIX
HCTOYHUKOB,
ompeenser
poOeITbI B

- UCIIOJIB3YET PECYpPChl HHTEPHETA IS IPOCMOTPA, TOUCKA,
0TOOpa, BU3yalTU3aIliK U aHaJI13a JaHHBIX (OTKPBIThIE Oa3bl
JIAHHBIX, TIOPTAJIBI U caiiTel, Hamp. Poccrat, TAdviser u np.).
Oyernounbie cpedcmea 00cmudicerue UHOUKaAmopa.
Ipumepnwii 6apuanm 3adanus:

1) U3yunTs (y3HATh) BO3MOKHOCTH CEPBHUCOB, ITU(PPOBBIX
WHCTPYMEHTOB

1.1. s BU3yanu3anuu, aHajau3a IpUKIaIHbIX 3a/1a4,
pelaeMbIX CpeCTBAMU JIMHEHHON U BEKTOPHOH anreOpsbl
(Hamp., TpaHCTIOPTHOM 3aaun, 3aaauu JII1 — rpaduyecknmii
METOJ),




Kon Nunuxarop
UH/IIKa JOCTHKEHUS OreHOYHbBIE cpeacTBa
Topa KOMIIETEHINH
uHpopManuy, 1.2. anst BU3yanu3anuu, U3y4eHUs: CBOWCTB KPUBBIX U
HEOOXOAUMO 111 | moBepXHOCTEl 2-T0 mopsaka (Hamp., WolframAlpha u ap.)
peuieHus 1.3. u T.4. (B KaXk/10M paszesne Kypca — AJis peleHus
poOIeMHON KOHKPETHBIX MEXIUCLUITIMHAPHBIX PUKIIAJHBIX 3a/1a4)
CUTyaluu, U 2) Pe3ynbTatr (CKpUHILOTHI WIH ...7) IPEACTaBUTh KaK OTBET Ha
IIPOEKTUPYET 3ajanue B Moodle, nu B Google nokymeHTe, HiiH Ha JI0CKe
MPOLIECCHI 10 UX Miro.
YCTPaHEHUIO
VK-1.3 | Pa3pabarbiBaer u YMeer pemiats 3a7auu NpeAMETHON 00JIaCTH: BEIOUPATh METO
COJIepPKATEIIBHO U aJITOPUTM JUISI peLlIeHUs KOHKPETHO! 3a1a4H,
apryMEHTHPYET apryMEHTHPOBATH CBOW BBIOOP; CTPOUTH MPOCTEHIITHE
CTpaTeruto MaTeMaTHYeCKUe MOJEIH PeaIbHBIX ITPOLECCOB U CUTYALIHIA;
pereHus IPUMEHATh KOMIIBIOTEPHBIE MATEMATHYECKHIE TPOTPaAMMBI JIS
poOIeMHON peleHus 3a1au:

CUTYalluU Ha
OCHOBE CCTEMHOI'0
u
MEXIUCLUIUITMHAPH
Oro0 IOJIXO/IOB;
CTPOUT CLIEHapUH
peauzanuu
CTpaTeruy,
ornpeaenss
BO3MO>KHBIE PUCKHU
U npeasiaras myTu
UX YCTpaHEHUS

- 00ajaeT HaBBIKaMU 0TOOpa U 00pabOTKK HHPOPMAITUH,

- HaBBIKAMU ¥ METOJIUKAaMH 0000IIECHHSI PE3yIbTaTOB PEILICHHSI
3a/71a4 Ha OCHOBE TEOPETUYECKHUX MOJIOKEHUI BBICIICH
MaTEMAaTUKN

Ilpumepnuvle 3a0anusn

3aganue 1. J[ns npousBoAcTBa BYX BHAOB u3nenuii A u B
UCIIONIB3YETCS TPU TUIIA TEXHOJOTHYEeCKOro obopyaoBanus. Ha
MIPOM3BOJICTBO EIMHHUIBI H3Jenus A wucrnonb3dyercs 3 yaca
paboTel oOOpymoBaHHMS TiepBOro BHAa, 4 yaca pabOTHI
000pyIOBaHUS BTOPOTO BHJAa M S5 YacoB dYaca pabOThHI
obopynoBanusi Tperbero Buaa. Jlnsg emuHuUIBl uznenus B —
ucrosb3yercs 6, 3 u 2 yaca COOTBETCTBEHHO.

Cy1iecTBYIOT OTpaHHYEHHUS HA HMCIIOJNb30BAaHUE 00OPYIOBAHHUS
nepporo Buaa — 102 yaca B Mecsl, Ha UCIHOJb30BaHUE
obopymoBanuss BTOporo Bujga — 91 wac B Mecsiy U Ha
WCIIOJIb30BaHuE 000pynoBaHUsA TpeThero Buaa — 105 dacoB B
MeCSIL.

[lena peanuzanuu €IMHALIBI TOTOBOTO U3/IeNUs A COCTaBIsAeT 7
y.e., u3aenus B -9 y.e.

CocTraBbTe MJIaH IPOU3BOJICTBA U3sienuii A U B Ha mecs,
o0ecreunBaroIINii MAKCUMAITBHYIO BBIPYUYKY OT UX peaTn3aliuu.
Pemmts 3a1auy ¢ momoripio cpeacts MS Excel.

. BeisicHuTh, BpeMs paboThl Kakoro o00py/noBaHUsI UCUEPIIAHO
HE TIOJTHOCTBIO, B KaKMX TMpeeIax MOXKET MEHATHCS BpeMs
UCIIONIb30BAaHUsI BCEX TPEeX BHUIOB OOOPYIOBAaHHS, YTO ObI
«UEHHOCTH» 3TOT0 pecypca 0CTaBajIach MPexKHE.

B kakux npenenax MOXHO U3MEHATH LIEHBI TOTOBBIX ITPOYKTOB
A u B, 9T0 OBI IJTaH WX TMPOU3BOJICTBA OCTAJICS TPEKHUM.
[TpoBepuTh 1e1eCO00Pa3HOCTh BBEIACHHUS B TNIaH IIPOU3BOICTBA
enle ogHoro m3genus C, ¢ 3aTpaTaMy Ha €UHUILY TPOTYKIUH 2,
3, 5 yacoB paboTsl 060PYIOBaHHS IEPBOTO, BTOPOTO U TPETHETO
BUJIOB COOTBETCTBEHHO, €CJIH 1I€HA Peajn3allii COCTaBUT 8 y.e.
3aganue 2. PeminTes TpaHCTIOPTHYIO 3a/1a4y 110 IEPEBO3KE MECKa
C TpeX KapbepoB Ha YEThIPE CTPOUTENbHBIC TUIOMAIKU. B neHb
Kaxblil kapbep mpousBoauT 120, 80 m 100 ToHH mecka, Ha




Kon Nunuxarop
MHIUKA JOCTHKEHUS O1ieHOYHBIE CPECTBA
TOpa KOMIIETEHIINHU

cTpoitutonanku tpedyercs 85, 65, 90 u 60 TOHH
COOTBETCTBEHHO. M3BECTHBI PACCTOSHUS MEXIY 3aBOJAAMHU H
IjomaikKaMu B KWJIOMETpax:

7 4 15 9
11 2 7 3
4 5 12 8
Onpenenurs ONTUMAaJIbHBIN IU1aH IIEPEBO30K,

MUHUMH3HPYIOUTHA 00N KHIOMETPaK EPEBO30K.

3aganue 3. [Ipu mocTpoeHNH BUCSYErO MOCTa YEPE3 PEUKY
«Tuxas» 1 BbIAICHEHUU HA/IEKHOCTU COOPYKEHUS, CTYI€HTBI
CTpOHOTpPSAA CTONKHYJIHUCH C PELICHUEM CIEAYIOIEH 3a1auu:
Tpoc, noABeIIEHHBIN 3a 1Ba KOHIIA HA OJJMHAKOBOMW BBICOTE,
umeeT Gpopmy Ayru mapadossl. PaccrosiHue Mexxay TOUKaMu
KperieHus paBHo 24 M. 'myOuna nporuba Tpoca Ha
paccTostHuM 3 M OT TOUKH KperuieHus paBHa 40 cMm. Onipeaenursb
rIyOMHY nporuda Tpoca MocepeIMHe MKy KPETUICHUSIMHU.

6) HOpﬂ)IOK NMpoOBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OICHUBaAHUA:

2. IIpoBeaeHns MPOMEKYTOYHOH ATTECTALMH

HpOMG)KyTOqHaSI arrecranusa 110 AUCHUIIIINHE «BrpIcras MaTremaTHka IIpOBOAUTCA B
dopme SK3aMeHa U BKJIIOYAET TEOPETUYECKHE BOIMPOCHI, MO3BOJSIONIME OLIEHUTh YPOBEHb
YCBOCHUA O6y‘IaIOHII/IMI/IC$I 3HaHI/II\/'I, U TMPAKTUYCCKUC 3adaHWsA, BBIABIAIOUNIUC CTCIICHD
c(OpMHPOBAHHOCTU YMEHUH U BIIaJIeHUH, MPOBOAUTCS B (popMe IK3aMeHa.

OK3aMeH N0 JaHHOW JUCHMIUIMHE MPOBOJUTCA B YCTHOH (opMe IO 3K3aMEHAlMOHHBIM
OuneraM, KaXKAblil M3 KOTOPBIX BKIIIOYAeT 2 TEOPETUYECKHUX BONPOCA U OAHO MPAKTUYECKOE
3a/laHue.

IMoka3aTe 1y U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIHMYHO» — OOydYaroImuicsi JEMOHCTPHPYET BBICOKUH  YpOBEHb
chopmupoBaHHocTH KomrieTeHMn YK-1, BcecTopoHHee, cucTemMaTndeckoe U Iiy0OoKoe 3HaHHe
y4eOHOTO MaTepHana, CBOOOTHO BBIMOJIHSAECT TNPAKTHYECKUE 3aIaHUs, CBOOOIHO ONEpUpYyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «XOPOLI0» — O0YJArOIIUICS TEMOHCTPUPYET CPETHUN YPOBEHBb CHOPMUPOBAHHOCTH
komrereHIIMM YK-1: oCHOBHBIE 3HaHMSA, YMEHHS OCBOEHBI, HO JIOIYCKAIOTCS HE3HAUUTENIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHECHUS ITPH AaHATUTUICCKUAX OTIEPALUSX, IEPEHOCE 3HAHUIA U YMEHHUI
Ha HOBBIE, HECTaHJAPTHBIC CUTYaLlUH.

— Ha OIICHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOIIUIICS JTEMOHCTPUPYET TOPOTOBBIA YPOBEHb
chopmupoBaHHOCTH KoMmreTeHIMH YK-1: B Xo/1e KOHTPOJIBHBIX MEPONPHUSATHI JOMyCKaloTCs
OMIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWN, YMEHHH, HAaBBIKOB, OOyYaroIIAKCS
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPyJHEHUS MPHU ONEPHUPOBAHUU 3HAHMAMU U YMEHHMSIMHU TPU UX
HepeHoCce Ha HOBBIE CUTYAIHH.

— Ha OIICHKY «HeY/10BJeTBOPUTEIbHO» — 00yJarOIUIiCs 1eMOHCTpUpYyeT 3HaHus He Oonee 20%
TEOPETHYECKOTO MaTepHaja, JOMYyCKAaeT CYIIECTBCHHBIE OMIMOKM, HE MOXET II0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKH PEUICHUs MPOCTHIX 33a4 MM HE MOXKET IMOKa3aTh 3HAHUS JIaKe Ha
YPOBHE BOCTIPOU3BECHHS U 00BSICHEHHS HH(POPMAIIHH.



