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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanm3anuu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

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

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

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

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O0.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4ueOHOM Toly Ha 3acefqanuu kadeapel [IpuknagHoil MaTeMaTuKu U MHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM Trojy Ha 3acemanuu kagenpsl [IpukinanHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3Bexos




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu OCBOCHUSI TUCIUIUIMHBI «MaTteMaTrkay sBJseTCs IPUBUTUE HABBIKOB
HCIOJIb30BaHUS MATEMAaTHYECKUX METOAOB UCCIIEIOBAaHHS U OCHOB MaTeMaTHUYECKOIO
MOJIETIMpOBaHus B OyAylIei npodeccun o HHKEHEPHOMY 00€CIIEUEHUIO J1eATeIbHOCTH
YesloBeKa B HeIpax 3eMIId MPH SKCILTyaTallMOHHOMN pa3BeKe, 100bIue U nepepadoTke
TBEPABIX MOJIE3HBIX UCKOMAEMBIX, CTPOUTEIBCTBE U SKCILTyaTallUU MOJ3€MHBIX 00BEKTOB
Pa3IMYHOTO Ha3HAYEHUS.

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

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

Jis u3y4eHus JUCUUIUTMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS M YMEHUS, CPOPMUPOBAHHBIC 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 U3Y4EHHSI TUCITUILUTHH/TIPAKTHK

®dusuka

Teopernueckas MexaHHKa

ComnpoTHuBieHUE MAaTEPUATIOB

IIpukimagHas MexaHuka

DIIEKTPOTEXHUKA

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

AHamn3 JaHHBIX

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUIUHBI (MOAYJISI) M MJIAHUPYeMble Pe3yJIbTAaThI 00y4eHHs

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

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

VYK-1 CnocobeH ocyliecTBIATh KpUTHUECKUM aHaIU3 MPOOJIEMHBIX CUTYal[uil HA OCHOBE
CHUCTEMHOTO MOJIX0/1a, BEIpa0AThIBATh CTPATETHIO JACHCTBUN

YK-1.1 AHanuzupyet npoOJIeMHYIO CUTYallUIO KaK CUCTEMY, BBISIBIISIS €€
COCTABJISIIOLIME U CBSI3U MEKY HUMU
YK-1.2 Kputnyecku olieHnBaeT HaAEKHOCTh UCTOYHUKOB HH(pOPMAIIUH,

pa60TaeT C HpOTHBOpeqHBOﬁ I/IH(I)OpMaI_II/ICI\/'I U3 pa3HbIX HCTOYHHUKOB,
OIpCaACIIICT Hp06eJ1LI B HH(bOpMaHHH, HCOGXOHHMOﬁ AJId pCIICHU A
HpO6J’ICMHOI71 CUTYyalllH, U IIPOCKTHUPYCT MPOLECCCHI 110 UX YCTPAHCHUTIO

YK-1.3 Pa3pabaTbIBaeT 1 coiepKaTeIbHO aprTyMEHTUPYET CTPATETHIO PEIICHUS
poOJIEeMHOM CUTYaIllMi Ha OCHOBE CUCTEMHOTO U MEXAUCIUIUIMHAPHOTO
MIOJIXOJI0B; CTPOMT CLIEHAPUHN PEATU3alluU CTPATETNUH, ONIPEAETAA
BO3MOYKHBIE PUCKH U IIpeJuIaras MyTy UX yCTPaHEHHS




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

OO6mias TpyA0€MKOCTh JUCIMIUIMHBI COCTABISIET 5 3adeTHbIX eaunui] 180 akaa. yacos, B TOM

qHCIIe:

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

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— caMmocTosITenbHas 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 =
5 B aKaJ. yacax 5 Bug KOHTPOJISI
Paznen/ Tema 3 (B axan ) == . P Kox
g & © | camocrosTenpHOM |  ycreBaeMOCTH U
JIACIMTUTAHBI 3 g o ., | xommerenyu
3 g g paboThI TIPOMEKYTOYHOM
1ab. | mpaxT. It
Tex. P 'S aTTecTaluu
3aH. 3aH. | O &
1. DneMeHThI TUHEHHOM anreOpbl
1.1 JIuneitnas anre6Opa:
. MOJITOTOBKA K
Marpuupl U IefcTBHS Hax
MPaKTUYECKUM
HUMHU. OnpenenuTend
3aHSITHIM,
KBaJpaTHBIX MaTPHII, paHT
CaMOCTOSITEIIBHOE ayJuTopHast
MaTpHUIbl, OOpaTHast
Marpuia. MeTojbt petieHis 1 6 2 2 H3y4YCHHE KOHTPOJbHASI VYK-1.1, VK-
cHCTeM J'I'PIHCP'IHLIX JUTEPATYPHI, pabora (AKP) Nel | 1.2, VK-1.3
Beimonaenue PI'P PI'P Nel
anreOpanveckux
. Nel «Matpuuipl.
ypaBHeHHH. Teopema
Onpexnenureny.
Kponexepa-Karemmm.
Cucremb»
OIHOPOIHBIE CHCTEMBI.
HWroro no pazaeny 6 2 2
2. Beenenue B MaTeMaTHYECKUI
aHau3
- MOJITOTOBKA K
MPAKTUYECKOMY
2.1 lpenen n 3aHATHIO,
YK-1.1, VK-
HETPEPHIBHOCTH (PYHKIIAN 1 2 4 14,2 - COCTaBIICHUE TECTUPOBaHUE 12 VK-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 Onpenenenvie
N - OATOTOBKA K
MPOU3BOJHON (HYHKIIHH B
touke. Tuddepenunain, ero TPAKTIHCECKIM
FCOMe:l" HHCCKII/)Iﬁ CMI)ICJ,'I SAHATHIM,
FeOMeTp MUCCKHI 1 1 2 2 122 - BBITIOJTHEHHE PI'P Ne2; YK-1.1, YK-
PHHCCK ' PI'P Ne 2 TeCTHPOBaHHE 1.2, VK-1.3
MEXaHUYECKUH CMBICIT
. «Iuddepennuans
npou3BoHOM. [IpaBuna
i bepentmposanus i HOE HCUHCIICHHE
perrip @O u 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 Ilpumenenue
. - 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 Iuddepenmpoanue
- IOATOTOBKA K
OHII: noHsATHE YaCTHBIX I ;{iﬂz;:KOM
[IPOU3BOHBIX, IIOJHOTO P y - PTP Ne2, YK-1.1, VK-
2 6 2 3aHATHIO,
muddepennuana, - TECTUPOBAaHUE 1.2, YK-1.3
- BBINIOJTHEHNE
skctpemyM OHIIL, anemeHTsI PTP No 2
TEOPUU TIOJIS -
HWroro no pazaeny 10 22 17,2
4. MHTerpanpHOe HCUUCIICHHUE
(YHKIMU O1HOI ITepeMEeHHOM
- MOJITOTOBKA K
4.1 IlepBooOpa3zHas IPaKTUYECKOMY
¢yskuus. HeorpeneneHHsIi 3aHATHIO,
HHTETPaI ¥ €ro OCHOBHEIE - BBINIOJTHEHNE
. - PT'P Ne3; K-1.1, VK-
cBoiictBa. Tabnuma 2 2 4 PI'P Ne3 Ne3; v Y
- TECTUPOBAaHUE 1.2, YK-1.3
HEeONpeeNIeHHBIX «HeonpenenenHs!
HMHTETPaJIOB OT OCHOBHBIX 1, onpeeeHHbINH
JJIIEMEHTAPHBIX QYHKIHMN Y HeCOOCTBEHHBIT
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
-[IOITOTOBKA K
4.3 OCHOBHEIE METO/IBI TIPaKTHIECKOMY PP Ne3, VK-1.1, VK-
WHTETPUPOBAHUS. 2 0,5 4 3aHATHIO,
. - TECTUPOBaHHE 1.2, YK-1.3
WuterpupoBanue apodeit - BBITIOJIHEHNE
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 Ne3
IIpunoxenus.
- IOATOTOBKA K
4.6 HecoOcTBeHHBIE . a(:(HTI/I(:{eCKOM
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 pemrenusi. 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, - TCCTHPOBAKIC 12 VK13
OCHOBHEBIE TTOHSTHS, - BBIIIOJTHEHHE p - '
MeTo bl pemeHus. CHCTeMBI PT'P No4

JY nepsoro nopsuka.

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 OOBSCHUTEIbHO-MJUIIOCTPATUBHBIX METOJOB OOy4YCHHS).
VYuebHas [eATeNbHOCTh CTYJ€HTa HO-CUT B TaKUX YCJIOBHUAX, KaK MPaBWIO, PEHPOAYKTHBHBIN
XapakTep.

®opMbI yUeOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE M3JIOKEHHE Marepuaia B
JUCLUIUITMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

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

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENbHBIN MpOIECcC TOCTPOSH B
COOTBETCTBUM C AITOPUTMOM IIOATAIIHOIO PELIEHUs MPOOJEMHOHN 3aJayd WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO YUEOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYMIIbl CTYJEHTOB, HANPaBJIEHHYIO Ha BhIPAOOTKY KOHLIENIMM, YCTAaHOBJICHUE LeNiel U 3a/ad,
(GOpMYyIUPOBKY O0XMJIAEMBIX pPE3YJbTAaTOB, ONPEIACICHUE MPUHLIMIIOB U METOJIUK PpEILICHUS
IIOCTaBJIEHHBIX 33714, IJIAHUPOBAHUE XO-7@ PAa0OThl, MOMUCK JOCTYNHBIX U ONTUMAJIBHBIX
PECYPCOB, MO3TANHYIO pEATH3AIMIO IIaHAa PAa0OTHI, MPE3EHTALUIO PE3YNIbTAaTOB PalbOTHI, WX
ocMbIcieHue u peduiekcuto. [Ipumensiercs B 0CHOBHOM JUIsl ITepexo/ia KOMIETEHIIMN Ha YPOBEHb
BJIQ/ICHUS.

OcCHOBHbIE TUIIBI IPUMEHAEMBIX HAMH B 00pa30BaTEIIbHON 1€ATEIILHOCTH IPOCKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAyIHOTO
UCCIIEIOBaHMs  ([I0KA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpEAEJIeHHE HaydyHOH MpoOJieMBbl,
npeaMera U 00bEKTa MCCIEAOBAaHUA, LieJied W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIOTE3bl, 00001IeHne pe3ysIbTaToB, BBIBOJBI, 00O3HAaYeHHE HOBBIX Ipobiem). PeszympraTrom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHON IPOrpaMMBL.

TBopueckuil NPOEKT, MNPEANONArarolMili B OTIMYME OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemars ...» 1
T.IL.

NupopmaninoHHbli  MpOeKT — y4yeOHO-TIO3HABATENIbHAsl JESITENBHOCTh C  SPKO
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. OpraHu3aus
00pa30oBaTeNBHOrO Ipolecca ¢ MPUMEHEHHEM 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 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. [lunayes, B. C. Beicuias maremaruka : yaeOuuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Beicmiee oOpaszoBanue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - Tekcr : anekTponHsiid. - URL:



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

2. Maremaruka : yueonoe nocodue / 0. M. lanusos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. Xyp6enko, I'. A. Hukonopoii. — Mocksa : UTH®PA-M, 2022. — 496 c.
— (BsIcmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 3neKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1818645 (mara ob6pamenus: 02.04.2024). — Pesxum
JIOCTYTIA: IO TOJIHCKE.

0) lonoiHuTeILHASI JTUTEPaTypa:

1. Marematuka B mpumepax H 3amadax . yde0. mocobue / O.M. ertspesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpa3zoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
snektponnsii. - URL: https://znanium.com/catalog/product/989802  (mata oOpaiueHus:
02.04.2024). — Pexxum gocTyma: 1o MoAnucKe.

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
NIEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/112051  (mata
obpaienus: 02.04.2024). — Pesxum A0CTyMa: 11 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
3JIEKTpOHHO-0MOnoTeynas cuctema. — URL: https://e.lanbook.com/book/115730  (mara
obpaienus: 02.04.2024). — Pexxum goctymna: it aBTOPU3. [OJIb30BATEICH.

4. Ilunaues, B. C. 3agaunuk 1o BeICIICH Marematuke . yueOHoe mocobue / B. C.
HlunaueB. — 10-e wm3n., crep. — Mocksa | 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

TOCTVUTTIA® TTO TTNTITTIACK A

B) MeToauyeckue ykazaHus:

1. I'pauesa, JI.A. OnpeneneHHblil UHTErpai: METOAUYECKHUE yKa3aHUs 1Jis CTYJEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I''M. Hocoay, 2010 — 12 c.

2. I'pauesa, JI.A. DrneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH areOphl M aHATMTHYECKON
reomerpun: YueOHoe nocodue. - Maruutoropck: ['OY BIIO «MI'TY um. I''M. Hocoay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHsI 1 BepoATHOCTb. YacTh 2: MeTo. ykas. - MarHUTOropek:
'Oy BIIO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

4. Masuenko, E.II. TlpousBomnas wu guddepenunan ¢ynxuuu. IIpakTukym.-
Marnautoropck: 'OY BIIO «MI'TY um. I'.'U. Hocosay, 2010. — 38 c.

5. Masiuenko E.I1. HccnenoBanue (yHkuumit u mocrtpoenue rpadukos. [IpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'U. Hocoray, 2011. — 20 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

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

7Zip cB000THO pacrpoctpansemoe [10 0ECCPOYHO

FAR Manager CcB000JIHO pactpoctpansemoe [10 0ECCPOYHO



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(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
[TouckoBas cuctema Akagemus Google (Google
Scholar)
DnekTpoHHas 0aza MepuoanYecKuX u3gaHuii East
View Information Services, OO0 «MIBHUC»

DneKkTpoHHbIE pecypchl Onommoreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ' ' '
MexayHapoiHas 0aza MOJTHOTEKCTOBBIX
»KypHaoB Springer Journals

9 MaTepuajibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIUHBI (MOTYJIs1)

URL: https://scholar.google.ru

https://dlib.eastview.com/

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUS 3aHATUHN JIEKLIMOHHOI'O THIIA.

Jlocka, MynbTUMEAMUIHBIE CpEICTBA XPAHEHMs, MEpefauyd M IPeACTABICHUS
uH(pOopMaLUH.

Y4eOHble ayauTOPUU Ui TPOBEIACHHS MPAKTUYECKUX 3aHATHH, TPYIIOBBIX H
WHIUBUIYAIbHBIX KOHCYJbTALMI, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM arrectauuu. Jlocka,
MYyJIbTUMEAUMHBIA TPOEKTOp, SKpaH, Komruiekc MeTroanueckux pa3paboTok (pa3gaTodHOro
Marepualia 1 METOJMYCCKUX YKa3aHWi) M\MJIM KOMIUIEKC TeCTOBBIX 3aJaHUil ISl MOJrOTOBKH U
MPOBEJICHUS IPOMEKYTOUYHBIX U PYOESIKHBIX KOHTPOJIEH.

[Tomerenust st CaMOCTOATENLHON PaOOTHI YUaIINXCS.

[Tepconanbhbie kKommbioTepsl ¢ TakeroM MSOffice, BbixomoM B HTEpHET U € T0CTYIIOM
B 2JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCHTETA.

[Tomemenue ansg  XpaHeHuss U OPOPUIAKTHUECKOTO OOCTYXUBaHUS  y4eOHOIO
000py10BaHUs.

[kads! 115 XpaHeHus: yaeOHO-METOIUYECKON JOKYMEHTAIH, y4eOHOro 000py10BaHUs

Y y4eOHO-HarJIsJHBIX TOCOOH.


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

I[MPUJIOXXEHHUE 1
Y4eOHO-MeTOAMYECKOE 0O0ecTiedYeHHe CAMOCTOSITeIbHOM PadoThl 00yYAOINXCSI
Ilo mucummmmee  «MartemaTuka»  OpelyCMOTpEeHA  ayAUTOpHas W BHEAyAUTOpHas
camocTosTelbHas padboTa 00yJarommxcs.
AynutopHas caMoOCTOsITElNbHass paboTa CTYIEHTOB MpeAnojaraeT peuieHue 3ajad  Ha
MPAKTUYECKUX 3aHSATHUSX.

Ilpumepnuie eapuanmaul pacuemno-zpagpuueckux pavom (PI'P):

PI'P Ne 1. «2y1eMeHTBI JIMHEHHOH AJIre0pbl U AHAJTUTHYECKOH reOMEeTPUM B MPUIOKEHUSIX K
NMPUKJIATHBIM 32/1a4aM 100bIBaIOIIEil NPOMbIILIEHHOCTID)

3aganue Nel (ypoBeHb KOMIIETEHUMH — «3HaTb», «yMeTb»). Ilpum pemenun 3anau,
BOCIOJIL3YiiTECH OIXHMM W3 NpUKJIagHbIX mnakeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nau ap.).

Pe3yabTar odopmMuTe B BHAE CKPMHUIOTOB CTPaHUIl ¢ BbluMcjaeHusimu B Google
JlokymeHTe (NpHILINTE CCHUIKY IpemnojaBaTesl0, B JjJeMeHTe «3agaHue» Ha
o0pa3oBaTeJbHOM NOPTAJIE WX HA J0cKe Miro)

3amaua 1. Haiinure npousBeneHne MaTpuil

2 4 -1\(1 1 -1 3
2 -1 1
03 71//2 -2 0 |=2
0 1 -2 > 0 -6 5
_ -2) )
3 0 5

0

|0

—2 1 1 | y 1 |
-2 3 2 -1\(2 3 4

5 \7 8}(0 4)1 ) [o 3)(1 -1 1)_

3az[aqa 2. Beruucaure OIPCACIINTECIN

01
4 0 3|-(4 2 0)
00

2

4 -1 0 2 -4 3 11 3 6
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
3amaya 3. Jlana MaTpuna p _ 01 4 2 Haiinure
1 0 2 -4
00 5 1
1) AlZ, 2) A24, 3) det A 4) mpumymaiiTe CaMOCTOSITEIBHO ONpeAeTuTeNb 6-TO

MopsiAKa U TaKXKC BBIYUCIIUTE €I0.

3amaua 4. Haitnure oOpaTHbIE A1 MaTPHIL



) 7 1 0 O 21 -34 52
1) (5 oJ’ )12 5 -1|, 3) 4=|-58 67 81
4 7 1 6.3 32 41

u iposeputh, uto A4 =E |

3amaua 5. Pemmre cucreMy a) MaTpUYHBIM CITIOCOOOM U
0) mo popmynam Kpamepa.

X + 3y + 2z = -7,
3X + 2y + 5z = 6,
4x + 3y + z = 1

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

A4 n (Al B). B onHOpoAHBIX cucTeMaxX BBIMHUIIUTE PYHIAMEHTAIbHYIO CUCTEMY PEIICHUMN TaM,
I/I€ OHA €CTh.

2x + 4y + 3z = 5 3X + 7y - 3z = 14
1. <—X + 2z = -3, 2. 9 X + 3y + 4z = 2
6x + 5y + z = 2L 2Xx + 8y + 23z = -4
X + 3y — 2z = 5, X + 2y + z = 0,
3.92x + 5y - 4z = 8§, 4, <=x + 3y + z = 0
4x + 11y - 8z = 3. 2x + 5y + 3z = 0.
3X, +5X, +6x;, —-4x,= 0,
3.4x+5.3y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,
5. ¢6.4x+25y+81z=34 6. 2X, +3X,  2X, -x,= 0,
7.2X+6.2y+6.92=8.2 X, +2X, +4x, -3x,= 0,
X, -8x, +7x,= 0.

3amaya 7. OmnpenenauTs TUI U TOCTPOUTH JIMHUIO Ha TUIOCKOCTH U TIOBEPXHOCTD B
MPOCTPAHCTBE:

A)X2 —9y? +2x+18y+73=0
E)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
5 Yy 4 X ¥y .z _4
1. Z=4-X" o 9 4 25 - 3 9 4 25 " 4
X2 2 22 2 2 2
X,y _zm__ X2 _y* z? -
9 4 25 5, 9 4 25.4 XY =Z

. . T
3anayga 8. IlocTpoiiTe KpUBYIO B MOJIIPHOM CUCTEME KOOPAMHAT IO TOUKAM C IIaroM Ae@ = 8

p=4+2c0s2¢p

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

rpyIm)

1. IlpenmpusiTue BhITyCKAa€T M BUAOB U3JIEIHH C UCIOIB30BaHUEM K BUIOB Chipbsi. Hopmbl
pacxojia ChIpbs JUIsl MPOU3BOJACTBA €IMHULIBI MPOAYKIMU KaXKJIO0TO BUIA JaHbl MaTpHIICH



Anxk. CTouMOCTh eIMHUITHI ChIphs 3amaHa Matpuiieid C. HaliTu 3aTparhl Kakaoro Buaa
CBHIPbsI TIPU 3aJaHHOM IIJIaHE BBIMTYCKa Q M cyMMapHBI€ 3aTpaThl Ha ChIpbe. lIpencraBuTh
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  oTpacield MPOMBINUICHHOCTH, KaXAas W3 KOTOPBIX IPOU3BOIHUT CBOIO
npoaAyKIHio. YacTh ee uaeT Ha BHYTPUIIPOU3BOJCTBEHHOE MMOTPEOICHHE TaHHOW OTPaCIIbIO
U JIPYTEMH OTpACisIMH, a JIpyras Y (KOHEYHBIH MPOMYKT) MpeaHa3HaueHa JUIsl JIMYHOTO M
obmiecrBeHHoro mnorpebnenus. [lycte x; — oOumii (BanoBoi) 00beM MPOMYKIUU 1

otpacmu (i = 1,n);

—i

Xij — OObEM TpPONYKUMH 1 —H OTpaciu, MOTpeduseMon j —i
oTpacibio B mpoiecce mpousBojactea (i = 1,n, j = 1,n).
3ajaH OajmaHc n

B Tabnuue OTpacjael IPOMBIIUIEHHOCTH 34 HEKOTOPBIN

MIPOMEKYTOK BPEMECHHU.

ITocTpouTh MaTpuily NPAMBIX 3aTPaT A=(Q;;)mxn, TA€ @;j — KO3(D(HIMEHTHI MPAMBIX 3aTpaT
(oM MPOAYKIMK 1 —i OTpaciiv, WAYIIUX Ha MPOU3BOJCTBO CAMHUIIBI MPOIYKIIUU
OTPaCyIN)

j —#
Y BBISICHUTD, SIBJISICTCSI JIM OHA MPOAYKTUBHOM. HaliTh MaTpuily mogHBIX 3aTparT.
Haiitn X; — 0o06beM BasioBO MPOIYKIIMH KaXK0W OTpaCiiv, €CJIM KOHEYHBIA MPOAYKT JOKEH
ObITh Y;. YKa3aTh HEOOXOAMMBIN MPOLEHT YBETUYECHUS BAJIOBOW MPOAYKLHHU MO KaxIOH

oTpaciin.
Otpacnu 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 AO0CTABKY BUJACO- U ayAUOKACCET C qupréx CKJIad0B,

PacCIoJIOKECHHBIX B PA3HBIX TOYKAX Iropo/id, B UCThIPC Mara3dnHa. 3amac KaccCCT, UMCIOIIIMNXCs Ha

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

Cxitagml Mara3uHbl 3armachl,
Nel No2 | Ne3 | Ne4 TBIC.IIT.
Cxuazn 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, Teic. miT. | 190 | 170 | 110 | 30

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




PI'P Vo2 «Memoowt ougpgpepenyuanvrnozo ucuucienus YyHKyuu 00O u MHO2UX
nepemeHHbIX NPU peueHun 3a0a4 NPUKIAOHO020 XapaKmepay

3ananue Nel (3Hanust m ymenus ). [Ipu pemieHun 3agay, BOCHOJIb3yHTECh OJHUM U3
npukjaaanbix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica woau np.).

PesyabTar odopmuTe B BHAE CKPUHIIOTOB CTPaHMIl ¢ BbluuciaeHusimu B Google
JlokymeHTe (NIPHILIATE CCHUIKY IpenojaBaTeql0, B JjeMeHTe «3agaHHe» Ha
o0pa3oBaTeJIbHOM NOPTAJIe HJIN HA J0cKe Miro)

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

= 5x+1
2) y=(2+5x)* —3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx)9.

2. HaiiTu npou3BoaHyr0 (pyHKIMH, 381aHHON HESIBHO e’ —5xe* —2xy +11=0.
3.Haiitu npou3BoHYIO QYHKIMH, 331aHHOM TTAPaMETPUUCCKU {X =3cost -5,
y =4t° +5.

4. Haittu npou3BoiHbIE IEPBOro Nopsaka GyHKuuu Y = x2e.

y dy d?y ; x=3t—t°
5. Haitqute —=~ u —= HKIUI: a
dx  dx? by ) y =3t

'6) y=5".

- 2 >
6. Hanmmiure ypaBHeHME KacaTenbHON K mapabone ¥ = X —4X + 2 B Touke ¢ abcuuccoi

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

(byHkmn na saanHom otpeske: T(X)=2x>—6x° —18x+7, xe[-2;2].

1
8. Iloctpoiite rpadux GyHKIMH Y = 3 x® — 22X’ 1 uccnenyiiTe eé Ha IKCTPEMYM.

9. TMoctpoiite rpaduk GyHKIHH U YKaXKHUTE 10 TPaQUKy €€ aCHMITTOTHI:

10. IIpoBenuTe MoTHOE UCCIeNOBaHHE (DYHKIIMU C IIOMOIIBIO TOCTPOSHHOTO TPEIBAPUTEIHHO

_1)\2
rpadukay = % .
X

11. 3aBuCUMOCTb IyTH OT BPEMEHU NPU MPSIMOJUHEHHOM JIBUKEHUH TOUKHU 33/1a€TCS ypaBHEHHEM

. 1. 2
S= ét +2t°-3,rme S —nuyrbBM,a t — BpeMs B C. Beruncinte ee CKopocTh U YCKOpPEHHE B

MOMeEHT BpemeHn t =4c.
@OyHKIMU HECKOJIbKHUX NepeMeHHbIX:

. In(1-x2 - y?)
1. [Toctpouts pyHKIIMIO, BEISICHUTD €€ 001acTh ONpeAeNieHuss Z = f
VY

2. HaiiTu 3Ha4eHUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMHA B 33JaHHON TOUKE:
1

A) z=x" (1) B) z=In(Vx +./y) 1),
2
3. Haiitn ax—l:,ecnn u=xy+sin(x+y).



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

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

6. Haiitn sxcTpemanbHoe 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=Xx-2y+5 y>0 B) z=|n(x2+y2) x>0
X+y<L y >0.

3ananue Ne2 (ypoBeHb KOMIIETEHIIUU «BJIAJIECHHE» - KEMCOBBIE SAAHMA nasi

rpyIni)

1.

5.

3aBoJ BBITYCKAET CIIMYEYHBIE KOPOOKU. Pacxo/ipl Ha MPOM3BOACTBO OJHOTO KOpoOKa 1
py0, a 1meHa mpoaaxu paBHa 5 py0. CKOJIBKO HYKHO MPOU3BOJAUTH KOPOOKOB, YTOOBI
npuObUTE ObLTa HaWOoMbINeH, eciu t pabOTHHKOB 3aBOJIa MOXKET TPOW3BOAWTH B
mecsiy N=—(t—10)*+500 kopoGKOB.

Pacxongpl Ha mMPOM3BOJCTBO Y aBTOMOOMIJIEH COCTaBIISIOT Q:O,5y2+y+7 MUJUTHOHOB
pyOuneii B mecsi. Ecnu nponaBaTh KaxIblii aBTOMOOWIIb 3a S ThICSIY pyOiei, To mpu
IpOo/IaXKe BCEX MPOM3BEACHHBIX 32 MECSIl aBTOMOOMJICH 3aBOJ MOJIYYHUT JOXOJ Sy, a
3apaboTaeT Ha 93TOM HpHOBUIL (JOXOABI MHHYC pacxonbl) - Sxy—Q. Kakyro
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 CYTKH Ha J00bIYe aTIOMUHUS WM HUKeNs. B mepBoit o0mactu onuH pabouunit
3a yac nooOwBaer 0,2 kr amomunus win 0,2 xr Hukens. Bo Bropoit obnmactu asis
JOGBIYM X KI' AJIOMUHHS B ICHB TPEOYETCS X YeIOBEKO-4aCcOB TPYAA, VIS HOOBIYH Y
KI HEKEJS B JICHb TPeOyeTcsi y° denoBEeKO-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 OOJaCTH TOTOBApHUBAIOTCS MEXIY OO0 BECTH IOOBIYY METaUIOB TaK, YTOOBI
3aBOJI MOT TPOM3BECTH HaWOOIbIIee KOIMYeCTBO ciiaBa. CKOIBKO KHUJIOTPAMMOB

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

¢byHKUMY (T1aHa J0OBIYM TOJIE3HBIX UCKOMAEMBIX ):
Z=2%+X, — min

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

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

Haiiure napamerpsl @ u D, MCIIOIB3ys 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

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

PI'P Ne3 «MeToabl HHTErPAJIbHOI0 HCHUCJIEHUS NPU PelIeHNH MPUKJIATHBIX 321249
3ananne (ypoBeHb KOMIIETEHIIMM — «3HATb», «yMeTb»). Ilpu pemenunm 3anau,
BOCHOJIB3YiiTeCh OJHMM M3 MNpHKJIaAHLIX mnakeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nim ap.).
PesyabTar odopmuTe B BHAE CKPUHIIOTOB CTPaHMIl ¢ BbluuciaeHusimu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenogaBare/ilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WM HA J0cKe Miro)

1). Beruucinuth HeomnpeeneHHbIe HHTETPaIbI

3 4
1 xix 2 1 J Zx o (x
1d - d X
1.'[(3\/; 5 j ” 2_I(3+ x? ZMJ X’ 3 sm( 5 lj
ctg°x -6 2x -1
4(1 4 "
4,~[ sin® x X 5.IX(3X2+1) dx 6.J'X2+2XJF10 7 I\/l e*e’dx
J' 4X+3 J. dx J‘
8.~ (- 2) ) Ixe 10, TXEHD g \/§+i/§+24\/§’

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

1. j(x +—)dx 2. jlnsmxdxs j—dx,4

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

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

¥ =Cos2¢, OSgosz

2) 6
x =2cost

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

4). BRIYUCIHUTD JJIMHY AYTH KPUBOM, 3aJaHHOW ypaBHEHHEM

1) V= In x, J3<x<ils.

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

3 {x:et(cost_smz), 721,

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

2 2
rpadukamu GpyHKIHA X 3=y x=y'+1



PI'P Ne4 «/luddepeHunanbHbie YpaBHEHHUS

3ananue. Ilpu pemieHum 3agay, BOCHOJIb3yiiTECh OJHUM M3 NMPHUKJIAIHBIX NMAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).

PesyabTrar odopmuTe B BHAE CKPUHIIOTOB CTPaHUIl ¢ BbluMcieHussMmu B Google
JlokyMeHTe (NPUILIMTE CCHUIKY MNpenogaBaTe/ilo, B JjJeMeHTe <«3ajaHue) Ha
o0pa3oBaTeJIbHOM NOPTAJIe WM 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)

, X? +2xy —5y?
2x* —6xy
o —sin? , — yy?2
" y'—ycosx=sin2x 5) Y TYEXNT g lzdx—xy+1dy=0-
y(0) = -1 y@®)=1 X

2. Haiitu o61ee penrenue qudhepeHnaaIbHOr0 ypaBHEHUS:
1) y"xInx=y",2) 1+x*)y"+2xy’ =12x°.
y" =2sin® ycosy
72’- !
y(® =50 =1
4. Haiitu obmiee pemenue quddepeHnnaibHOro ypaBHeHUs (M €CiT 3a/1aH0- PEIINTh 3a/1a9y
Komm):

1) y'-2y'+y=xe" 5y y'+4y' +5y=x"

3. Haiitu pemenue 3agauun Kou:

3) V"' —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 .,
7 8 r_ ’ O =3
) {y(”/2)=1,y’(7z/2)=n/2 ) Y=y y(0)

5. Pemnre cuctemy 1Y mepBoro nopsjka JBymst cioco0amMu - MOACTaHOBKU U METOJI0M Dilniepa
y' =2x-5y+e'
{x' =y-6x+e7
IMPUJIO’)KEHUE 2
OueHovHbIe cpeaCcTBA /IS IPOBEACHHUS NMIPOMEKYTOYHON aTTEeCTALMHU

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHbIE CPEACTBA JJIsl IPOBEICHUA
MPOMEKYTOYHOM ATTECTALMHU:

Kon Nunukarop
HHOIUKA JOCTHDKEHUS OI11cHOYHBIE CPE/ICTBA
TOpa KOMIIETEHIIN U

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

VK-1.1 | Ananuzupyer 3HaeT BO3MOXHOCTH NPHUKIAJHBIX CEPBUCOB M MAKETOB IS
pPOOIEMHYIO MaTEMaTUYECKOTO  MOJACIUPOBAHHUA M  pELIEHUs  3aaad
CUTYAINIO KaK MPUKIIAHOTO XapaKTepa cpeAcTBaMu (METOAaMH) ayreOpsl,

CHUCTCMY, BBISABJIAA TCOMCTPUHU U MATCMATHYCCKOI'O aHaln3a. HJISI JOCTHIXCHUA
€€ COCTaBJIAIOIIUE U | UHAUKATOpPA:

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




Kon
WHIUKA
TOpa

Nunuxarop
IOCTHIKEHUS
KOMIIETEHIINU

O1eHOYHBIC CpeICcTBa

00paboOTKM JaHHBIX B IMOCTaBJICHHOM
MPUKJIaHON 3aa4eii;

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

CMOJCIMPOBATh U PCIINUTE 3a1a4y.

COOTBCTCTBHUHN C

Ouenounvle cpeocmea 00cmudiceHue UHOUKAMopa.

- Pacuetno-rpapuueckue pabotel (PI'P) mo pasmenmam kypca
(nmpumepnslie 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 U3y4aeMbIX pa3jenax Kypca,

2. Metoasl pacKphITUS HEOMpPEAEIeHHOCTEH,
HETPEPHIBHOCTH (DYHKIIMH OJTHOW TIEPEMEHHOM,

3. Aaroput™M TpUOIMKEHHOTO BBIYUCICHUS (YHKIUU C
MTOMOIIIBIO g depeHnuana; HaINMCaHUs ypaBHEHUS
KacaTeJIbHOW MPsAMOH (TUIOCKOCTH).

4. ANTOPUTM TIOJTHOTO MCCIIEOBAHUS (DYHKITHH.

5. ANTOpUTM HaxOXICHHsS SKCTpeMyMa (GYHKIUH OJHOU H
MHOTHUX ITIEPEMCHHBIX.

6. MeToabl BBISICHEHUS! KJIACCOB MHTErPUPYEMBIX (YHKIIHMA, a
TaK)Ke METOJIbI MHTETPUPOBAHUST OCHOBHBIX KJIACCOB (DYHKIIUH.
7. OCHOBHBIE TPUIIOKEHHS OTPEICTICHHBIX HHTErPAJIOB.

8. CnocoObl  BBIICHEHHMSI CXOAMMOCTH  HECOOCTBEHHBIX
WHTETPAJIOB.

BBIICHCHHA

- [IpeacraButh 0630p cepBUCOB, UPPOBLIX HHCTPYMEHTOB IS
BU3yaJu3allMy, HW3Y4YECHUS CBOMCTB, aHaJIM3a MNPUKIATHBIX
3a/lay, pemIaeMbIX CpeACTBAMHU JIMHEWHOW anreOpsl U
MaTeMaTUYECKOr0 aHaju3a

— pe3yabTar (CKPUHIIOTHI UM ...?7) MPEJACTaBUTh KaK OTBET Ha
3aganue B Moodle, unun B Google moxymeHTte, Wid Ha JTOCKE
Miro.

YK-1.2

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

- UCTIOJIB3YEeT PECYPChl HHTEPHETA [T IPOCMOTPA, ITOUCKA,
0TOOpa, BU3yalTU3aIliK U aHaJI13a JaHHBIX (OTKPBIThIE Oa3bl
JAHHBIX, TOPTaJbl U caiiTel, Hamp. Poccrar, TAdviser u nip.).
Oyernounbie cpedcmea docmudicenue UHOUKamopa.
Ilpumepnwtit 6apuanm 3adanus:

1) U3yuuts (y3HaTh) BO3MOKHOCTH CEPBUCOB, IU(POBBIX
UHCTPYMEHTOB

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




Kon Nunuxarop
HHIUKA JOCTHKCHUSA O1eHOYHBIC CpeICcTBa
Topa KOMIIETEHINH
uHpopManuy, 1.2. anst BU3yanu3anuu, U3y4eHus: CBOUCTB KPUBBIX U
HEOOXOUMOM /U1l | moBepXHOCTEeH 2-ro nopsaka (Hamp., WolframAlpha u np.)
peuieHus 1.3. u T.4. (B KaXk/10M paszese Kypca — JAJis peleHus
poOIeMHON KOHKPETHBIX MEXIUCLUITIMHAPHBIX PUKIIAJHBIX 3a/1a4)
CUTyaluH, U 2) Pe3ynbTatr (CKpUHILOTHI WIH ...7) IPEACTaBUTh KaK OTBET Ha
IIPOEKTUPYET 3aganue B Moodle, unu B Google nokyMeHTe, Win Ha JOCKe
MPOILIECCHI 10 UX Miro.
YCTPaHEHUIO
VK-1.3 | Pa3pabarbiBaer u VYMeer pemiate 3a7auu MpeIMETHON 00JIaCTH: BEIOUPATH METO/
COJIEP>KATEIIBHO U aJITOPUTM JUIsl peLICHUs KOHKPETHON 3a1auH,
apryMEHTHPYET apryMEHTHPOBATH CBOW BBIOOP; CTPOUTH MPOCTEHIITHE
CTpaTeruto MaTeMaTHYeCKUe MOJEIH PeaIbHBIX ITPOLECCOB U CUTYALIHIA;
pereHus IPUMEHSTh KOMIIBIOTEPHBIE MATEMATUYECKUE TIPOTPAMMBI TSI
poOIeMHON peleHus 3a1au:

CUTYalluH 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 MHPOPMAIUH,

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

Ilpumepnuvle 3a0anusn

3aganue 1. J[ns npousBoAcTBa JBYX BHJIOB u3jnenuii A u B
UCIOJNIL3YETCS TPU TUIIA TEXHOJOTHYECKOro obopynoanus. 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. Jns eauHUIBl uinenus B —
ucrosb3yercs 6, 3 u 2 yaca COOTBETCTBEHHO.

CyIecTBYIOT OrpaHUYEHHUsI HA UCIIOJIb30BaHUE 000PYI0BaHMS
nepporo Buaa — 102 yaca B Mecsl, Ha UCIHOJb30BaHUE
o0opynoBaHusi BTOporo Buaa — 91 uyac B Mecall M Ha
WCIIOJIb30BaHuE 000pynoBaHUsA TpeThero Buaa — 105 dacoB B
MeCsL.

[lena peanu3zanuu eIUHULIBI TOTOBOTO U3AENNS A cOCTaBiseT /
y.e., u3aenus B -9 y.e.

CocTraBbTe MJIaH IPOU3BOJICTBA U3sienuii A U B Ha mecs,
o0ecreunBaroIINii MAKCUMAITBHYIO BBIPYUYKY OT UX peaTn3aliuu.
Pemute 3amauy ¢ momorisio cpeacts MS Excel.

. BeisicHuTh, Bpemst paboThl Kakoro 000OpyJ0BaHUS HCUEpIIAaHO
HE TOJHOCTBIO, B KaKHUX Ipelielax MOKET MEHSThCS BpeMs
UCTIOJIb30BaHUSI BCEX TPEX BHUJOB OOOPYJOBaHHUS, YTO OBl
«UEHHOCTH» 3TOT0 pecypca 0CTaBajIach MPexKHE.

B kakux mpeenax MOKHO U3MEHSTH [[EHbI TOTOBBIX MPOIYKTOB
A u B, 4To ObI J1aH UX IPOU3BOCTBA OCTAJICS IPEKHUM.
[TpoBepuTh 11€TI€CO00PA3HOCTh BBEACHHS B IUIaH MPOU3BOJICTBA
emte ogHoro uzaenus C, ¢ 3aTparaMu Ha €IMHULLY TPOTYKIINH 2,
3, 5 yacoB paboTsl 060PYIOBaHHS IEPBOTO, BTOPOTO U TPETHETO
BUJIOB COOTBETCTBEHHO, €CJIH 1I€HA PeaTnu3allii COCTAaBUT 8 y.e.
3aganue 2. PeminTs TpaHCIIOPTHYIO 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
HHIUKA JOCTHKCHUSA O1eHOYHBIC CpeICcTBa
TOpa KOMIICTCHIIMH

cTpoitutonanku tpedyercs 85, 65, 90 u 60 TOHH
COOTBETCTBEHHO. V3BECTHBI PACCTOSHHS MEXIY 3aBOJIaMU U
IjomaikKaMu B KWJIOMETpax:

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

MUHUMH3HPYIOUTHA 00N KHIOMETPaK EPEBO30K.

3apanue 3. [Ipu nocTpoeHUM BUCSIYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BRISICHEHUU HAJC)KHOCTU COOPYKEHHS, CTYICHTBI
CTpOHOTpPSAA CTONKHYJIHUCH C PELICHUEM CIEAYIOIEH 3a1auu:
Tpoc, noABeIICHHBIN 3a 1Ba KOHIA HA OJJMHAKOBOMW BBICOTE,
umeeT Gpopmy Ayru mapadossl. PaccrosiHue Mexxay TOUKaMu
KperieHus paBHo 24 M. 'myOuna nporuba Tpoca Ha
paccTostHuU 3 M OT TOUKM KperuieHus paBHa 40 cm. Onpenenutsb
rIyOMHY nporuda Tpoca MocepeIMHe MKy KPETUICHUSIMHU.

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

2. [IpoBeaeHNsI MPOMEKYTOYHOM aTTECTALIUMA

HpOMe)KyTOLIHaSI arrecraguda I10 IOUCIUIIJIINHE <<BI)ICHIa$I MareMaTukKa» HpOBOI[I/ITCSI B
dopMe dK3aMeHa M BKIIOYACT TEOPETUYECKHE BOMPOCHI, MO3BOJISIIOIIME OILIEHUTh YpPOBEHBb
yCBOGHI/Ifl O6y‘IaIOHII/IMI/IC$I 3HaHI/II\/'I, u npaKanecxne 3aJaHusI, BBIABIIAIOIIHNE CTCIICHDb
c(hOpMUPOBAHHOCTH YMEHUH U BIAJCHUIA, TPOBOAUTCS B (hOpME IK3aMEHa.

OK3aMeH N0 JaHHOW JUCHMIUIMHE MPOBOJUTCA B YCTHOH (opMe IO 3K3aMEHAlMOHHBIM
Oouneram, KaKIbIH M3 KOTOPBIX BKIIOYAET 2 TEOPETHUECKHUX BOIPOCAa M OJHO MPAKTHUYECKOE
3aJlaHKE.

IMoka3aTe 1 U KPUTEPUHU OLleHUBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIMYHO» — OOydJaromuicsi JEMOHCTPUPYET BBICOKUH  YpOBEHb
chopmupoBanHocTH KoMrieTeHIMn YK-1, BcecTopoHHee, cucTemMaTnyeckoe U IiyOoKoe 3HaHHe
y4eOHOro MaTepuana, CBOOOJHO BBINMOJIHSACT NPAKTUYECKUE 3aIaHUs, CBOOOIHO OHEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OLIEHKY «XOPOLI0» — O0YJArOIIUICS TEMOHCTPUPYET CPETHUN YPOBEHBb CHOPMUPOBAHHOCTH
komrereHIIMM YK-1: oCHOBHBIE 3HaHMS, YMEHHS OCBOEHBI, HO JIOIYCKAIOTCSl HE3HAUUTEIIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHECHUS MTPH AaHATUTUICCKUX OTIEPAIUsIX, TIEPEHOCE 3HAHUN U yMEHUI
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 CUTYAI[HH.

— Ha OLICHKY «HeY/10BJ1eTBOPUTEIbHO» — 00yJaroIUIiCs 1eMOHCTpUpYeT 3HaHus He Oonee 20%
TEOPETUYECKOTO MaTepuaja, JOIMYyCKAaeT CyNIeCTBEHHbIE OMMOKH, HE MOXXET TI0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKH PEUICHUs MPOCTHIX 33a4 MM HE MOXKET IMOKa3aTh 3HAHUS JIaKe Ha
YPOBHE BOCTIPOU3BECHHS U 00BSICHEHHS HH(POPMAIIHH.



