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JIncrakryaausanuupadodeiinporpaMmbl

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

[Iporokonm ot 20 . Ne

3aB. kadenpoii I0.A. UsBekos

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokon ot 20 1. 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 [O0.A. 13BekoB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpukiaaHoON MaTeMaTuku U HHPOPMATUKA

[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

[Iporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3Bexos

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ooopena s peanusanuu B 2032 - 2033
y4eOHOM roJly Ha 3acenanuu kadeapsl [lpukinagHoit MaTemMaTuku U HHOOpPMATUKH

IIporokomor 20 . Ne
3aB. kadeapoii IO.A. 13BekoB




1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

[ensiMu 0CBOCHUSI TUCIUIUIMHBI «BpIcias MaTeMaTHKa SBISETCS PUBUTHE
HABBIKOB HCIIOJIb30BaHUS MATEMAaTUYECKIX METOJIOB HCCIIEI0BAHUS U OCHOB
MaTEeMaTHYeCKOro MOJICTUPOBaHUS B OyayIiei npodeccuu Mo HHKEHEPHOMY 00eCIIEUEHUIO
NeSITeIbHOCTH YeJIOBEKa B HeApax 3eMIIH MPH 3KCILTyaTallMOHHON pa3Beake, 100bue u
nepepaboTKe TBEP/bIX MOJIE3HBIX UCKOMAEMBIX, CTPOUTEILCTBE U AKCILTyaTalluH MOJ3EMHBIX
00BEKTOB Pa3IMYHOIO HA3HAYCHHUS.

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

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

Jlis n3ydeHust TMCUUIUIMHBI HEOOXOIMMBI 3HaHUs (YMEHMSL, BIAJACHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

Jlis u3ydeHust TUCUUIUIMHBI HEOOXOAUMBI 3HAHUS U YMEHHUsI, C(HOPMHUPOBAHHbBIE B
pe3ynbTaTe U3yuYeHUH NUCHUIUINH: «AsreOpa 1 Hayana aHanuzay, «['eomerpus» B 00bEMe
MIPOrpaMMbl CpEHEN HIKOJIBI.

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

®dusuka

TeopernueckasMexaHuka

CornpoTuBieHUEMATEPUATIOB

IIpuknagHasMexaHuka

DIIEKTPOTEXHUKA

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA

AHamn3gaHHBIX

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

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

KO,[[I/IHI[I/IKaTopa I/IHILI/IKaTOpI[OCTI/I)KeHI/IHKOMH CTCHIIMHU

YK-1 CniocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 MPOOJIEMHBIX CUTyallMii Ha OCHOBE
CHUCTEMHOTO MOJIX0/1a, BEIpa0AThIBATh CTPATETHIO JACHCTBUN

YK-1.1 AHanu3upyeT nNpoOJIEMHYIO CUTYallMIO KaK CUCTEMY, BBISABIISS €€
COCTABJISIIOLME U CBSI3U MEKY HUMU
YK-1.2 Kputnyecku olieHnBaeT HaAEKHOCTh UCTOYHUKOB HH(pOPMaIINH,

pa60TaeT C HpOTHBOpG‘IHBOﬁ HH(I)OpMaHHeﬁ U3 pa3HbIX HCTOYHHKOB,
OIIpCACIIICT Hp06eJ'II>I B HH(bOpMaHHH, HeO6X0J_'[I/IMOI7I AJI pCHICHU A
Hp06.]'IeMHOI\/'I CUTYyalllH, U IIPOCKTHUPYCT NPOLECCCHI IO UX YCTPAHCHUTIO

YK-1.3 Pa3pabaTbIBaeT 1 coiepKaTeIbHO aprTyMEHTUPYET CTPATETHIO PEIICHUS
poOJIEeMHOI CUTYaIllMi HA OCHOBE CUCTEMHOT'0 M MEXIUCIUINIMHAPHOTO
MIOJIXOJI0B; CTPOMT CLIEHAPUHN PEATU3alluU CTPATETNUH, ONIPEAETAA
BO3MOYKHBIE PUCKH U IIpeJyIaras MyTu UX yCTpaHEHUs




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

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

HHUCJIIC:

— KOHTaKkTHast paborta — 8,6 akaJl. 4acoB:

— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 2,6 akKaJl. 4acoB;

— camocTosTeNnbHas pabota — 162,7 akaj. 4acos;

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

— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast

®
< <
=
KOHTakTHas paboTa E £ dopma TeKyIero
B aKaJl. yacax o X Bun KOHTPOJIS
Paszen/ Tema 2 (B axan ) £ y P Kox
> 8 © | camocrosiTenbHOM | ycmeBaeMOCTH M
JUCLUATUINHBI < g & . | xommerenyu
3 5 paboThI TIPOMEKYTOYHOM
Tlex mal. | mpaxT. z'8 aTTecTalluu
3aH. 3aH. o =
1. DneMeHTHI JIMHEHHO# anreOpbl
1.1 JIuneitnas anrebpa:
Martpuupsl u 1efcTBUS HAJ
HuMH. Onpenenureny
KBaJ[paTHBIX MAaTPHL, paHT
MaTﬂII)/IHLI o6 aT}II)a;’ p CaMOCTOSTEIbHOE
PHIIEI, 00D U3ydeHUe PIP; VK-1.1, VK-
MaTpuia. MeToipl perieHus 1 0,5 0,5 20
N JUTEepaTyphl, TECTUPOBAHUE 1.2, YK-1.3
CHCTEM JIMHEHHBIX
BbITosiHeHUE PT'P
anreOpanvecKux
ypaBHeHui. Teopema
Kponekepa-Kanemnu.
OnHOPOHBIE CUCTEMBI.
Hroromnopasnaeny 0,5 0,5 20
2. Beenenue B MaTeMaTHYECKUI
aHau3
2.1 Ilpepen u CaMOCTOSITENIEHOE
H.en ep BIBHOCTH ()YHKIIUH 1 0,5 10,4 H3YAeHHe TECTHPOBaHHE VK-1.1, VK-
o HE)) ﬁpne eMeHHOéH H ' ' JIUTEPATYPBI, p 1.2, VK-1.3
A P BbITosiHeHUE PT'P
HWroro no pazaeny 0,5 10,4
3. Iuddepenimanpaoe
ucyncieHne QyHKIUH OJTHOH U
MHOTHX [TEPEMEHHBIX
3.1 Onpenenenvie
MPOU3BOTHOM (DYHKIIMH B
touke. Tuddepenunai, ero
FGOMGTHI/I‘?ET%)KII?Iﬁ CL;/I])ICJ,'I CaMOCTOATEIILHOE
P N H3yUCHHE PIP; VYK-1.1, YK-
T'eomerpuueckuii 1 0,5 15
. JIUTEPATYPBHI, TECTUPOBAHUE 1.2, YK-1.3
MEXaHMYECKHH CMBICIT
N 1 BbinostHeHue PT'P
npown3BoHOM. [IpaBuna
muddepeHIUpOBaHu U
TaOJNUIa TPOU3BOAHBIX.
3.2 TIpousBoaHbIe U CaMOCTOSITEIILHOE
YK-1.1, YK-
U depeHIInabl BBICIIHX 15 U3y4eHue PT'P 12 VK-13
nopsiakoB. OCH. TEOpeMbI JIATEPaTypBhl, - '




T PepeHIInaIEHOTO
ucuncnenus. Popmyna
Teiinopa. IIpasuio
Jlonurans

BeinosiHeHue PI'P

3.3 IlpumeHeHue

MPOM3BOJHOM 1 CaMOCTOSITETIbHOE
muddepeHuana: npu § 05 05 15 U3yuYCHHE PIP VYK-1.1, VK-
UCCIIeIOBaHUU (PYHKIMH 1 JIUTEPATYPHI, 1.2, VK-1.3
BBIYMCIICHUU BbInosiHeHue PI'P
NpUOIKEHHBIX 3HAYSHUN 1
3.4 Muddepenupoanue
OHII: noHsATHE YaCTHBIX CaMOCTOSITENIbHOE
MIPOU3BOIHBIX, TOTHOTO 05 15 H3y4eHue -PI'P, VK-1.1, VK-
muddepennuana, ' JITEPATYPBI, - TECTUPOBaHHE 1.2, YK-1.3
skctpemyM OHII, s3nmemeHTsI BbinonHeHue PI'P
TEOPHH HOJIA
HWroro no pazaeny 1 1 60
4. MHTerpapHOE HCUUCIICHHE
(YHKIMU O1HOI IepeMeHHOH
4.1 IlepBooOpa3zHas
kuus. HeompeneneHuslii
I?Zfer]:)an U ero I())CfIOBHLIe CaMOCTOATEIBHOC
N H3y4eHHE -PI'P; YK-1.1, VK-
cBoiicTBa. Tabnuia 0,5 6
JUTEpaTypBhl, - TECTUPOBaHHNE 1.2, YK-1.3
HEONpPEeAEICHHBIX
BoinosiHeHue PI'P
HMHTErPaJIOBOT OCHOBHBIX
SJIEMEHTAPHBIX QYHKIMN
4.2 OCHOBHBIE METOIBI
HWHTETPUPOBaHUA. MeTomabl CaMOCTOSITENIbHOE
HETOCPEICTBEHHOTO 05 6 H3yYeHHE -PI'P; VYK-1.1, VK-
HUHTETPUPOBAHMUSL. ' JUTEpaTyphl, - TECTUPOBaHNE 1.2, YK-1.3
WuTerpupoBanue 3aMeHOM BelnosHenue PI'P
TIEPEMEHHOM U [TOYacTsIM
4.3 OCHOBHBIE METOIBI CaMOCTOATCIIEHOC
HU3y4yeHue -PI'P, VK-1.1, VK-
HWHTETPUPOBAHUS. 6
Hurerpuposamme qpoGeit JUTEepaTyphl, - TECTUPOBaHHNE 1.2, YK-1.3
1 BeItoaHeHue PI'P
4.4 OCHOBHBIE METO/IBI
WHTETPUPOBAHUSI. CaMOCTOSITETIbHOE
WNurerpupoBanue 05 83 HU3y4yeHue -PTP; VK-1.1, VK-
TPUTOHOMETPHUECKUX U ' ' TUTEPaTypPHI, - TECTUPOBaHHUE 1.2, YK-1.3
HpPaUOHAIIBHBIX BbinosiHeHue PI'P
BBIpaXKCHHI
4.5 OnpeneneHHbINd
unterpan. @opmyna CaMOCTOSITENIbHOE
Hrrorona-JleiOnunmna. H3y4eHUe - PI'P; VK-1.1, VK-
. 05 18
CsaoticTBa. MeTtonbt JTUTEPaTypPHI, - TECTUPOBaHHUE 1.2, YK-1.3
HUHTETPUPOBAHMSL. BelnosHenue PI'P
IIpunoxenus.
4.6 HecoOcTBeHHBIE CaMOCTOSITENIbHOE
uHTerpansl. AGComoTHAS 10 H3y4eHHE - PT'P; YK-1.1, VK-
cxoxumocTs. [TpuzHaku JIUTEPATYpBI, - TECTUPOBaHHE 1.2, VK-1.3
CXOJIMMOCTH. BbinostHeHue PI'P
Hroro no pazneny 0,5 15 54,3
5. OOBIKHOBEHHBIC
muddepeHaibHble ypaBHEHNS
(OY): AV 1-ro u BelcIKX
nopsaakoB. OCHOBHbIE TTOHATHS,
metonb! permenns. Cuctemsr 1Y
TIEPBOTO MOPsIKA.
5.1 OGBIKHOBEHHBIC - _PIP: VK-1.1, VK-
muddepeHanbHbIe 1 05 18 | camocTosTensHOE
- - TECTHUPOBaHHE 1.2, YK-1.3
ypasuenus (OAY): AV 1-ro H3y4eHue




Y BBICIIUX TIOPSIKOB.
CaMOCTOSITEIILHOE N3YUCHHE
JUTEPATYPHI,

Boinonaenue PI'P
OCHOBHBIC TIOHSITHS,
MeTo[Ibl penieHus. CHCTeMBbI
JY nepsoro nopsuka.

JIUTEPATYpBHI,
BeinosiHeHue PI'P

HWroro no pazaeny 0,5 18
6. [logroroBka K SK3aMeHY

Pemenue

THUIOBBIX
6.1 Teopernueckast TIPUMEPOB U VK-1.1, VK-

DK3aMeH
MOJITOTOBKA K DK3aMEHY MOJITOTOBKA K 1.2, YK-1.3
HATOTOBOMY
TECTUPOBAHHIO

Hroro no pazneny
Hroro 3a cemectp 4 162,7 9K3aMEH
Hroro no aucuuruinye 4 162,7 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusle o6pazoBaTenabHbIe TeXHOIOTUU. Opranu3aius 00pa3oBaTeIbHOTO
nporiecca, MpeanoaraeT NpsMyko TPAHCISAIUIO 3HAHUN OT IPEnogaBaTessi K CTyACHTY
(IpenMyIIeCTBEHHO Ha OCHOBE O0BSICHUTEIbHO-HUTIOCTPATUBHBIX METOIOB O0OyUECHHS).
VYueOHas AeITeNbHOCTD CTYJCHTA HO-CUT B TAKHX YCJIOBHUSX, KaK IPABUJIO, PEIPOYKTHBHBIHI
XapaxTep.

®opMbl yUeOHBIX 3aHATHI:

- nH(GOPMALMOHHAS JIEKIUS — [TOCIIeI0BATEIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHITHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHIA U HABBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

2. TexHonoruu npoekTHOro ooyuenusi. OOpa3oBaTeNbHBIN MPOLIECC IIOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM MOSTAITHOTO PEIIEHHs TPOOIEMHON 3a/1a4H WM BHITIOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraer COBMECTHYIO yueOHO-TI03HABATENBHYIO
JEATeNLHOCTD TPYIIIBI CTYACHTOB, HAIIPABJICHHYIO HA BHIPAOOTKY KOHIICTIIINH, YCTAHOBJICHHUE
nenei u 3anad, GopMyIHpOBKY 0KHIAEMbIX PE3yIbTaTOB, ONPEICIICHHE TIPHHIIUIIOB 1
METOJIUK PeIIeHHs OCTABICHHBIX 3314, TNIAHUPOBAHUE X0-1a PaOOTHI, MOUCK JTOCTYITHBIX U
OINITHMAJIBHBIX PECYPCOB, MOATAMHYIO PEaTU3aIHIO TIaHa PaOOThI, MPE3EHTAIHIO
pe3yNbTaToOB paboThI, X OCMBICIEHUE U pediekcuto. [IpruMeHsieTcss B OCHOBHOM IS
nepexo/ia KOMIIETCHIIUHN Ha YPOBEHb BIIaJICHHS.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHON IEATETbHOCTH IPOSKTOB:

HccnenoBaTenbckuil MPOEKT — CTPYKTYpa MpHOImKeHa Kk popmary HayqHOTO
UCCIIeOBaHMS (JI0Ka3aTeIbCTBO aKTyaIbHOCTH TEMBI, OTIPEIe/ICHUE HAyYHO!H MTPOOIEMBI,
npeaMeTa U 00BbEeKTa UCCIIe0BaHMs, LIeIel U 3a1a4, METOI0B, HCTOYHUKOB, BBIJIBIDKCHHE
THIIOTE3bI, 0000IIEHNE PE3yIbTaTOB, BHIBOIBI, 0003HaUCHNE HOBBIX IpodiieM). Pesynprarom
SBJISIETCS yueOHas KapTa 10 MOJYJIIO Hallel 00pa30BaTeIbHOM MPOrpaMMBI.

TBoOpYecKnit MPOEKT, MPEAOIATAONINHA B OTJIMYME OT MPEAbIIYIIEro, KOHSUHBIH
NPOJIYKT B CIEAYIOMINX BapUaHTaX — ra3era K HICTOPUYECKU 3HAYNMOMY
«MaTeMaTH4ecKOMY» COOBITHIO (MTpa3aHUK yncia «[1u» 1 T.11.); «MaTeMaTndeckas»
OTKpBITKa (CBOEro poja yueOHas KapTa, TOIbKO HeOpMaJIbHO, KpaCOUYHO 0(hOpMIICHHAS;
BUJICOPOJIHK «S Haydy Bac pemars ...» U T.I1.

WMHpopMannoHHBIN MPOEKT — y4eOHO-TI03HABATENbHAs I€ATEIBHOCTD C SIPKO
BBIPQ)XEHHOW ABPUCTHUECKON HANPABIEHHOCTHIO (MTOMCK, OTOOP U CUCTEMaTH3alHs
nH(pOpMaIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3TOU
uHpopmanuen, ee aHaau3 1 00001IeHNE U, HAKOHEL], TPE3EHTALHS 110 TPAKTHYECKOMY
IIPUJIOKEHUIO).

4. ndopManlnoHHO-KOMMYHHKALIMOHHbBIE 00pPa30BaTEIbHbBIE TEXHOIOTHH.
Opranuzanus o6pazoBaTeIbLHOIO Mpoliecca ¢ IPUMEHEHUEM CIIeUaTN3UPOBAHHbBIX
MIPOrpaMMHBIX CpeJl U TEXHHUUECKUX CPEACTB paboThl ¢ MHpOpMarueil (MHPOPMaLMOHHYIO
cpeny yausepcureta MOOIYC MOODLE).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CaMOCTOATEIbHOM padoThl 00y4Yal0IMXCs

[IpencraBieHo B mpuiiokeHuu 1.

7 OneHOYHbIE CPEACTBA LISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHHne TUCIMIIHHbI
a) OcHoBHas JMTEpaTypa:

1. Hlunayes, B. C. Briciasg matematuka : yueonuk / B. C. IllunayeB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Beicmiee oopazoBanue). — DOI 10.12737/5394. - ISBN



978-5-16-010072-2. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/2085943 (nata oopamenus: 02.04.2024). — Pexxum
JOCTYTIA: TI0 TOATKCKE.

2. Maremaruka : yue6Hoe nmocodue / FO. M. Jlanunos, JI. H. Xypbenko, I'. A.
Hukonoga [u ap.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UTHOPA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1818645 (nata
obpamienus: 02.04.2024). — Pexwum qocTyna: 1mo moAmnucke.

0) /lonmoJiHUTeIbHASIUTEPaTypa:

1. Maremaruka B mpuMepax U 3ajgadax : yueo. mocooue / O.M. Jlertsapesa, JI.H.
Kypbenko, I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UH®PA-M, 2019.
— 372 ¢. — (Bricmiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-011256-5. - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/989802 (narta obpaiueHus:
02.04.2024). — PexwumM JOCTYyIIA: 11O MOAIHKCKE.

2. ®uxteHronsl], ['. M. OCHOBBI MaTeMaTUYECKOTO aHaN3a : y4eOHUK : B 2 4acTaX /
I'. M. ®uxtenromnsi. — 11-e uzn., crep. — Canxr-IletepOypr : Jlans, [0. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 31eKTpOoHHBII // JIaHb : 37EKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (nata oOparieHwust:
02.04.2024). — Pexum ocTtyma: Juis aBTOPU3. MOJIb30BATEIICH.

3. ®uxrenronsi, I'. M. OcHOBBI MaTeMaTHYECKOTO aHAN3a : YIeOHHK : B 2 4acTAX /
I'. M. ®uxtenronbi. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 31eKTpoHHbIH // JIaHb : AJIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (nata oOpareHus:
02.04.2024). — Pexum ocTtyma: Juis aBTOPHU3. MOJIb30BATEIICH.

B) MeToanuyeckueyKa3saHus:

1. I'pauesa, JI.A. OnpeneneHHbI UHTETPA: METOAUYECKHUE YKa3aHUs I CTYIEHTOB
— Marnutoropck: I'OY BIIO «MI'TY um. I''1. HocoBay, 2010 — 12 c.

2. I'paueBa, JI.A. DneMeHTHI IMHEHHOM anredpsl, BEKTOPHOI aareOpsl U
aHaJIMTUYEeCKOi reoMeTpuu: YuebHoe nocoodue. - Maruutoropek: ['OY BITO «MI'TY um.
I"'"1. HocoBa», 2010 — 63 c.

3. Makcumenko, U.A. CoObiTus u BeposaTHOCTh. YacTh 2: Meron. ykas. -
Marnuroropcek: 'OV BITIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

4. Masiuenko, E.I1. ITpousBoanas u auddepenunan pynkuuu. IIpakTukym. -
Maruuroropcek: 'OV BITIO «MI'TVY um. I''4. Hocosa», 2010. — 38 c.

5. Masiuenko E.I1. MccnenoBanue GpyHkiuit 1 nocrpoerue rpagukos. [Ipaktukym. —
Maruuroropcek: 'OV BITIO «MI'TVY um. I''1. Hocosa», 2011. - 20 c.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoeo0ecnieueHune

HaunmenoBanue .
10 Ne norosopa CpoKaecTBUSITUIIEH3UN
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional
7Zip cBobotHOpacnpocTpansemoe 110 0eccpovHO
FAR Manager cBoboHOpacpocTpansemoe 110 6eccpodHo

IIpodeccnonanibHbie 02361 JAHHBIX U MHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI

| HazBanuexypca | Ccpuika




OnektponHbie pecypebl onbmmorexu MI'TY [ https://host.megaprolib.net/M
um. ['.1. P0109/Web

DNeKTpoHHAas 6aza MEPUOTNIECKUX
u3nanuii EastView

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne IUCHMIJINHbI (MOIYJIA)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHHEe AUCHUIUINHBI BKIFOYAET:

Y4eOHble ayAUTOPUH I IPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUIIA.

Jlocka, MyJIbTUMEMITHBIE CPEACTBA XPAHEHUS, IEPEJAYd U IIPEJICTaBICHUS
uHpOopMaLuu.

VY4eOHbIe ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHMA, TPYNIIOBBIX U
MHJUBUAYAJIBHBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHON
arrectanuu. Jlocka, MyJIbTUMEUNHBIN IPOEKTOP, dKpaH, KoMIuIekc MeToInYecKux
pa3paboToK (pa3aaTouyHOro MaTepraia U METOANYCCKUX YKa3aHUil) M\HIH KOMILJICKC
TECTOBBIX 3aJIaHUM U1 IOJATOTOBKU U MPOBEJCHUS IPOMEKYTOUHBIX U PYOEIKHBIX
KOHTPOJIEH.

[TomeneHus s CaMOCTOSITENILHOM pabOThI yyaIuXxcs.

[Tepconanbubie kKommbioTepsl ¢ makerom MSOffice, Berxogom B MHTEepHET 1 €
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomermienue st XpaHEHHUS U TPOPUIAKTHUECKOTO 00CITY>)KUBaHUS YI€OHOTO
o0opyIoBaHUsI.

[Mkads! 114 XpaHeHUs: y4eOHO-METOAUUECKON JOKYMEHTAIUH, y4eOHOTro
00opymoBaHUs U Y4eOHO-HATIISITHBIX TTOCOOMIA.

IIpuioxenne 1
(o0s13aTesIbHOE)

PI'P Vo2 «Memoowt Ougpgpepenyuanvrozo ucuucienus YyHKyuu 00HOU U MHO2UX
nepeMeHHbIX PU peuleHuU 3a0ay RPUKIAOH020 XaPaKmepa

3aganue Nel (3Hanus u ymenmus). IIpu pemenuun 3aaay, BOoCnosb3yiiTechb OAHUM U3
npuxyaaneix nakeros (Mathcad, Microsoft Excel,WolframAlphaMathematica uym ap.).

Pe3yabrar odopMuTe B BHAE CKPHHIIOTOB CTPaHMII ¢ BbhluucieHusmu B Google
JlokymMeHTe (NPHILIATE CCBUIKY IPenojaBaTe]l0, B JJieMeHTe «3aJaHue» Ha
o0pa3oBaTe/ibHOM NMOPTAaJe WIH HA Aocke Miro)

1. Halitu npousBoaHble U quddepeHnnanbsl NepBoro Nopsaka
1) y _ 108X

= 5x+1
2) y=(2+5x)*-3cos7x,

3) y=%—4x-arcsinx,

4) y = (cos x)".

2. Haiiti ipou3BoiHyto (pyHKIUH, 33JaHHON HESBHO e’ —5xe* —2xy +11=0.
o . X =3cost -5,
3.Haiiti mpou3BoiHyIO QYHKIHMH, 3aJaHHON IMapaMeTPUIECKU
y=4t° +5.

4. Haiitu npou3BoiHbIE TIEPBOTO Mopsiaka GpyHKIMN Y = x*e?.

dy

5. Halinure — wu
dx

2 x=3t-t°,
dle GbyHKIH: a) y=3t?: 0) y:5&.




) 2 o
6. Hanmmiire ypaBHeHue KacaTenbHOM K mapabone y = X~ —4X+ 2 B Touke ¢ abeuuccoit

x, = 0. Ioctpoiite rpaguk 1 KacaTenbHyIo.

7. IToctpoiite rpaduk nanHou ¢GyHKIMU. Haiinute Hanbobliee 1 HANMEHBIIIEE 3HAYCHUS
byrximan Ha 3axannom orpeske: T (X)=2x% —6X° —18X+7 x e [— 2; 2].

y 1 y .
8. INoctpoiite rpaduk GyHKIUH Y = 3 x® —2x°n uccnenyiite €&HA HKCTPEMYM.

9. [TocTpotite rpadguk GPyHKIMU U YKaKHUTE 1O TpaduKy €€ aCHMITOTHI:

3

e

10. IIpoBenuTe moyiHOE UCCIENOBaHUE (DYHKIIMU C TIOMOIIBIO IIOCTPOSHHOTO PEABAPUTEIHHO

(x-1°

rpapukay = ——"—
X

11. 3aBucUMOCTb IyTH OT BPEMEHU IIPU MIPSIMOJIUHEHOM JIBUKEHUH TOUKHU 334a€TCS1 YPABHEHUEM

_ 1., 2
S= gt +2t°-3,rme S —nyrtb BM,a t — Bpems B ¢. Bbiuuciute ee CkopocTh U YCKOPSHHE B

MOMEHT BpeMeHH 1 =4cC.
DOyHKINH HECKOJIbKHUX NepeMeHHbIX:

1. [Toctpouts (pyHKIIMIO, BEISICHUTH €€ 001acTh OMpeAeNeHuss Z =

2. Haitu

3HAYEHUS YaCTHBIX TPOU3BOIHBIX (PYHKIUI B 3aJaHHOH TOUKE:
1

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

3. Hatitn

o%u .
PVER ecan U =Xy +Sin(X+Y).

4. BeryuciuTh IpHOIHKEHHO \/5-80'02 +2,032.

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

6. Hatitn
7. Haittu

A) z=X

3ananue

rpymnm)
6.

SKCTpeMasbHOE 3HaueHne QYHKIMK Z =2X+Y—Yy° —X° npu ycnosun X + 2y =1,
HauOoJbIIee 3HaUeHNe (PYHKIMU B 3aJJaHHOM 001acTu:
x>0 X+2y<1
-2y+5 y>0 B) z:ln(x2+y2) x>0
X+Yy<l, y>0.

Ne2 (ypoBenn komnerennun  «Biaagenne» - KEMCOBBIE 3AJTAHUSI aas

3aBo/1 BBITYCKAET CIIMUYEYHbIe KOPOOKHU. Pacxo/ipl Ha MPOU3BOICTBO OAHOTO KOpoOKa 1
py0, a 1meHa mponaxu paBHa 5 py0. CKOJIBKO HYKHO MPOU3BOAUTH KOPOOKOB, UYTOOBI
npuObUIb OblTa HamOomblIel, eciu t pabOTHUKOB 3aBoJila MOKET IPOU3BOAUTH B
mecsiy N=—(t-10)?+500 kopoGKoB.

Pacxompl Ha TIPOU3BOACTBO Y aBTOMOOMIIEH COCTaBIISIOT Q=O,5y2+y+7 MUJITHOHOB
py6Oneit B mecsau. Ecnu nponaBath Kaxaplii aBTOMOOMIIb 3a S ThICAY pyOJIei, To mpu
NpOo/IaXKe BCEX MPOM3BEACHHBIX 32 MECSIl aBTOMOOMIICH 3aBOJ| TOJIYYHT JAOXOI Sy, a
3apaboTaeT Ha OSTOM MpHUOBUIL (JOXOABI MHHYC pacxoabl) - Sxy—Q. Kakyro
HaVMEHBIIYIO IICHYy TPOJaXd S HY)KHO YCTaHOBUTH, YTOOBI 3a 3 Mecsla 3aBOJ
HOJYYHJI TPUOBUTH 75 MUIUIMOHOB pyOIen?

B nByx ob6nactsax ectb no 20 pabouunx, KaXablil U3 KOTOPBIX TOTOB TPyAUThCs 1o 10
4acoB B CYTKM Ha JI00bIY€ aJIFOMUHUS UM HUKeNd. B mepBoit obnactu onuH pabounit
3a yac goOwBaer 0,2 kr amomunus win 0,2 kr Hukens. Bo BTopoii obOmactu amns



NOGBIYN X KI' ATIOMHHHS B JICHb TPEOYETCS X2 YeOBEKO-4acoB TPYHa, a sk J0OBIH Y
KI HHUKEJS B JICHb TpeOyeTcs y2 4yeoBeKo-4yacoB Tpyaa. O6e o0JacTh MOCTaBISIOT
JNOOBITBIA METal Ha 3aBOJ, TJ€ JJIS HYX] MPOMBIIIICHHOCTH TPOW3BOJUTCS CIUIAB
QIIOMUHUSL U HUKEIS, B KOTOPOM Ha | Kr amromMuHus npuxoautcs 1 kr Hukens. [Ipu
TOM OOJaCTH OTOBApHUBAIOTCS MEXKAY c000# BecTH MOOBIYYy METaUIOB TakK, YTOOBI
3aBOJl MOT TPOU3BECTH HAMOOJIbIIEe KOMWYECTBO cruiaBa. CKOJBKO KHUJIOTPAaMMOB

CIJIaBa IIPHU TAKUX YCIOBUSX €KEIHEBHO CMOXET IIPOU3BECTH 3aBOJI?
(Ucrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo haraktera/naibolshego na
imenshego_znacheniya velichiny/page-2
© shkolkovo.net)
9. Pemmuth rpaduyecKUM METOJOM 3a7ady Ha HaxOXKJICHHE ONTHUMAJIBHOTO 3HAYEHUS

¢yskuuy (11ana J00bIYM TMOJIE3HBIX UCKOTIAEMbIX ):
Z=2X+X,—> min

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

10. 3amana Tabnuma 3HaYeHWW X W Y U yKa3aH BUJ 3aBUCUMOCTH Y = f(X,a,b).

Haiinure mapamerpsl @ u b, ucmonb3ys MeTon HaMMEHBIIUX KBAIPATOB.

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

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

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

PI'P Ne3 «MeTobl HHTETPAJIbHOI0 MCYUCIEHHUS PU PeLlIeHNH MPUKJIATHBIX 32129
3aganue (ypoBeHb KOMIIETCHIHH — <«3HATb», «yMmeTb»). Ilpm pemenun 3agauy,
BOCIIOJIB3YyHTeCh OHUM u3 NPUKJIATHBIX NaKeToB (Mathcad,
Microsoft Excel,WolframAlphaMathematica wim ap.).
Pe3yibTar odopMHTEe B BHIE CKPHHINOTOB CTPAaHHIl ¢ BblumciaeHumsimu B Google
JlokymeHTe (NpHILIATE CCHUIKY IMpenojaBaTel0, B JjJeMeHTe «3agaHue» Ha
o0pa3oBaTe/IbHOM NOPTAaJe WK HA Jocke Miro)

1) Brruncaute HCOMPCACIICHHBIC NHTCIPAJIbI

3 4
L x 2 1 I \/ﬁ_ 2X X

—= +1 dx - dx X 1}
,I[sﬁ 5 2."‘(3+X2 zm] . sm( :
ctg X—6 . 2x—-1 -

I sin® x 5'jx(3x2+1) dx 6,Ix2+2x+10 X77_J.\/1—e e*dx

J‘ 4X+3 I dx J_ dx
8.~ (X= 2)3 jxe 10, TXCCHDT g Uk a2


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

I dx J' dx
12, cosxsin®x’ 13~ (x+DVxX* +2x-1.
2) BoiuucauTs onpeeneHHbIe I/IHTeI‘paJIBI
—3x+7 I X% —2X+5

1. X +—dx2 In sin xdx 3. 4d
I( ) I Ix +7x% +8 x* +8x% +9

dx.

3). Beraucinuth miomans GUrypbl, OrpaHHuCHHON JTHHHSIMU
4) 3x-y=4 y? =6x

7 =cos2¢, OSq)Sz
5) 6

x=2cost
6) {y =6sint; y=3(y>3).
4). BBIYUCIHTD JJIMHY YT KPUBOU, 3aJaHHOW YpaBHEHHEM
4) V= Inx, J3<x<i15.
5) p=3"" —n/2<p<x/2
x =e'(cost +sint),
6 {x =e'(cost—sint), 7/2<t< .
5). Beruncnute 00beM Tena, 00pa3oBaHHOT0 BpaleHueM BOKpyr ocu Oy GpUrypsl, OrpaHU4YEeHHON

2 2
rpabukamu GyHKIHE X 3-y , x=y +l

PI'P Ne4 «/ludpepenunanbHbie YPABHEHH

3ananue. Ilpn pemeHun 3ama4y, BOCHOJbL3YyHTECh OJHUM U3 NPHUKJIATHBIX MAKETOB
(Mathcad, Microsoft Excel,WolframAlphaMathematica uim ap.).

Pe3yabTraT opopMHTE B BHJE CKPHHIIOTOB CTPaHUI ¢ BblumciaeHussimu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenogaBaTe/ilo, B JjJeMeHTe «3aJaHue» Ha
o0pa3oBaTe/ibHOM NMOPTAaJe WIH HA JocKe Miro)

1. Haiitu oOmuii mHTerpan win odmiee pemieHne MudepeHnalIbHOr0 ypaBHEHHUS TIEPBOTO
nopsjika (B mpumepax r), 1) pemuTs 3aaadqy Komm):

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

, X% +2xy—5y?
2x% — 6xy
"—ycos X =sin2x "+y=xy’
4){y y . 5) {Xy” Ve Lax- Y ay 0.
y(0)=-1 yd) =1 X

2. Haiitu obuiee pemenne qudQepeHnaibHoro ypaBHEeHHs:
1) y"xInx=y",2) @+x>)y"+2xy’' =12x°.
y"' = Zsin3 y COS Y

y(®) = ,Y(l) 1

4. Haiftu oGmiee perieHue )II/I(l)(bepeHHI/IaIILHOFO ypaBHEHU (M €CJIH 3aaHO- PEIIUTh 337429y
Komm):

1) y" -2y +y=xe* 2) y"+4y’ +5y = x?

3. Haiitu pemenue 3anaun Kommu:



g) ¥4y 45y =6x" +2x=5, 4) y"'+2y" -3y =(8x+6)e",
5) y'—4y' +4y =e”*(cosx+3sinx), 6) y'" —64y’ =128c0s8x —64e™,

8
Y(z12)=1,y'(x12)=7n12

y"+y=1/sinx

)y =y°x*, y(0)=3.

5. Pemure cucremy JIY mepBoro mopsiika AByMs Clloco0aMu - TIOJICTAHOBKH M METOJIOM Diijiepa

y' =2x—-5y+e'
X'=y-—6x+e®

ITPUJIOKEHHUE 2

OueHovHbIe CpeaCcTBA /JIsl MPOBeAeHUs] IPOMEKYTOUHOI aTTeCTAlNU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTAMU:

Komnun
WNHnukaTopaoctux

HUKaTop OneHouHbIECPENCTBA

a E€HUSKOMIIETEHIINH

YK-1Cnoco0eHocyecTBIAATbKPUTHYECKMHAHAIN3NPOOJIEMHBIXCUTYAIIUITHAOCHOBECUCTE

MHOT0II0/IX0/12,BbIPA0ATHIBATHCTPATET IO CTBHI

YK-1.1 | AHanmu3upyeTnpo0:a | 3HaeT BO3MOKHOCTH TMPUKIAJIHBIX CEPBHCOB M TAKETOB IS
EMHYIOCUTYallUIOKa | MAaTEMAaTHYECKOTO  MOJEIIMPOBAHUS W pELICHHUS  3aJad
KCHCTEMY,BBISBIISISIC | IPUKIIATHOTO XapakTepa CpeacTBaMu (METOAaMH) airedphl,
€COCTAaBJIAIOIIMEHUCB | TECOMETPUM M MAaTEMAaTHYECKOro aHanmuza. i IOCTHKEeHUS
SI3UMEKTYHUMHU WHJUKATOpa:

-3HACT OCHOBHBIC OIIPEICIICHUS U TIOHATHUS alTreOpbl, TCOMETPHH
U MaTeMaTH4YeCKOTO aHallh3a, WCIOJIb3yeMble Il oTOopa u
00pabOTKM JaHHBIX B COOTBETCTBHM C IOCTaBJICHHOMN
MPUKIIAJHON 3aa4el;

- BOCIPOM3BOJUT OCHOBHBICE MAaTEMaTUYECKHE MOJIEIH:
pacro3HaeT MaTeMaTHYeCKue 0ObEKThI; TOHUMAET CBS3b MEKIY
Pa3IMYHBIMH MaTEMaTUYECKUMH OOBEKTaMH, TO3BOJISIFOIITUMU
CMOJICIIUPOBATH U PEIIUTH 3a/1a4y.

Ouyenounvle cpedcmea 00CmMuIiceHue UHOUKAMopa:

- Pacuerno-rpapuueckune paborer (PI'P) mo pasgemam kypca
(mpumepnsle BapuanTel PI'P npencrasnens B [Ipunoxenun 1).

- Bonpocsl 11 caMOINIpOBEPKM M NOATOTOBKM K 3amure PI'P
(npencrasnensl B [Ipunoxennu 1):

1. ®OopMyIMpPOBKH OCHOBHBIX TEOPEM (CBOWCTB, MPU3HAKOB
M3Y4aeMbIX MOHSITHHA, HEOOXOAUMBIE U JOCTaTOUHBIE YCIOBUS)
B M3y4YaeMbIX pazzienax Kypca,

2. Metoabl pacKpbITHS HEONPENAEICHHOCTEW, BBISCHEHUS
HENPEPbIBHOCTH (DYHKIIMU OJTHON MIEPEMEHHOM,

3. Anroput™M  TIPUOIMKEHHOTO  BBIYHMCICHUS (QYHKIUU C
IIOMOILIBIO muddepennuana; HaIlMCaHUs YpaBHEHUS
KacaTeJIbHOU IPsIMOH (TITIOCKOCTH).

4. AATOpUTM TIOJTHOTO HCCIeIOBaHUS (YHKIUH.

5. ANTOpuTM HaxoXXIEHHUS SKcTpeMyMa (YHKUIUU OJHOW M
MHOT'MX [T€PEMEHHBIX.




Komunng

NHpukaTopaocTux

HUKaATOP OrneHouHbIECPEICTBA
a EHUSKOMIIETCHIINH

6. MeToabpl BBISICHEHUS! KJIACCOB MHTETPUPYEMBIX (YHKIIHMA, a
TaK)K€ METO/[bl UHTETPUPOBAHUSI OCHOBHBIX KJIAaCCOB (DYHKIIUH.
7. OCHOBHBIE NPUIIOKEHUS OIIPEIEICHHBIX HHTEIPAJIOB.
8. CmocoObl  BBISICHEHHS  CXOJUMOCTH  HECOOCTBEHHBIX
WHTErPaJIoB.
- [IpencraButh 0030p CEpBUCOB, UPPOBBIX MHCTPYMEHTOB JIsI
BU3YyalIM3allid, W3Y4YCHHs] CBOMCTB, aHalM3a MPUKIATHBIX
3aja4, pemIaeMbIX CPEICTBAMU JUHEHHOW anreOpsl |
MaTeMaTHUYECKOT0 aHalu3a
— pe3yabTar (CKPUHIIOTHI UM ...7) MPEACTAaBUTh KaK OTBET HA
3amanne B Moodle, unu B Google mokyMeHTe, WM Ha JOCKE
Miro.

VYK-1.2 | KpuTu4yeckuoueHuB | - HCTOIb3YET PeCypchl HHTEPHETA JIJIs MPOCMOTpA, MOKCKa,
ACTHAJICKHOCTBUCT | 0TOOpa, BU3yalU3allui U aHAJIU3a JaHHbIX (OTKPBIThIE 0a3bl
OYHUKOBUH(OpPMAIl | JaHHBIX, HOPTANbI U caiiThl, Hamp. Poccrat, TAdviser u ap.).
uu,paboraercripotru | Oyenounsie cpedcmea 00CmudiceHue UHOUKAmopa.
BopeuuBoitnHpop™m | Ilpumepustit éapuanm 3adanus:

AUENN3PA3ZHBIXUACT

o4HUKOB,onpeneisie | 1) M3yunth (y3HaTh) BO3MOKHOCTH CEPBHCOB, IIH(POBBIX

THPOOETBIBUH(POPM | HHCTPYMEHTOB

aruu,Heobxoaumoit | 1.1. g BU3yanu3anuu, aHaian3a NpUKIaIHbIX 3a/1a4,

JUISIPEIICHUSTIPOOIIC | pelIaeMbIX CPEACTBAMHE JIUHEHHON U BEKTOPHOU anreOphl

MHOMCHTyaluu,ump | (Hamp., TpaHCIOPTHOM 3aaauu, 3aaauu JII1 — rpaguaeckuii

OCKTHUPYETIIPOIECC | METON),

BIMIOUXYCTpaHeHuto | 1.2. 11t BU3yanu3anuu, U3y4eHus: CBOMCTB KPUBBIX U
noBepxHocTel 2-ro nopsaaka (amp., WolframAlpha u np.)
1.3. u T.1. (B K&XIIOM pazfene Kypca — 17 petieHus
KOHKPETHBIX MEXJIUCIUIUIMHAPHBIX MPUKIIATHBIX 3a/1a4)
2) Pe3ynbTatr (CKpUHILIOTHI WIIH ...7) MPEACTaBUTh KaK OTBET Ha
3aganue B Moodle, niu B Google nokymeHTe, Win Ha J10CKe
Miro.

VYK-1.3 | Pa3pabarbiBaeTrcos | YMeeT pemaTh 3a/1a4i IPeIMETHOW 001acTh: BRIOMPATh METO/T
ep)KaTeIbHOApPryMe | M alrOpUTM ISl peLIEHUsI KOHKPETHOU 3a/1auu,
HTUPYETCTPATETUIO | apTyMEHTHPOBATH CBOI BBIOOP; CTPOUTH MPOCTENIIINE
pEIIeHUANPOOIeMH | MAaTEMaTHUYECKHE MOJIETH PEabHBIX MPOILIECCOB M CUTYAIIHIA;
OMCHUTYallUMHAOCHO | MPUMEHSTh KOMITBIOTEPHBIE MATEMATUUECKUE TPOTPAMMBI JIJIst
BECHUCTEMHOTOMMEX | peILICHUs 3a7a4:

JTUCHUIUIMHAPHOT O | - 00J1aZjaeT HaBbIKaMu 0TOopa 1 00paboTKu UH(pOpMaLIUH,
OJIXOJIOB;CTPOUTCIIE |- HABBIKAMU U METOAMKAMU OOOOIICHHS PE3yIbTaTOB PEIICHUS
HApUHMPEATN3ALMKIC |3a/1a4 Ha OCHOBE TEOPETUYECKUX MOJ0KEHUN BBICIIEH
TpaTeruu,onpeesis | MaTeMaTUKH

SIBO3MOYKHBIEPHUCKHI

UIpeIarasmyTHuX

yCTpaHeHHs Ilpumepnvie 3a0anusn

3apanme 1./[ns nmpom3BojcTBa IBYX BHAOB mM3nenuid A u B
UCIIONIB3YETCS TPU THUIIA TEXHOJIOTHYECKOro obopyaoBanus. Ha
MPOU3BOACTBO €AMHUIIBI M3Jeausd A HCHoib3yercss 3 yaca
paboTel 0o0OpymoOBaHHMS TiepBOro BHAa, 4 yaca pabOTHI
000py/IOBaHUST BTOPOTO BHUJAa M S5 YacoB dYaca pabOTHI




Komunng
Nupukaropaoctux
HUKaATOP OrneHouHbIECPEICTBA
a CHUSKOMIIETEHIIUU

obopynoBanus Tperbero Buma. s enuHuibl uzgenus B —
HCIOJb3yeTcs 6, 3 U 2 yaca COOTBETCTBEHHO.

CyIIecTBYIOT OTpaHUYCHUS HA HMCIIOJIB30BAHUE 00OPYIOBAHHUS
nepporo Buga — 102 yaca B Mecsl, Ha HCMHOJb30BAHUE
obopynoBanus BTOporo Buaa — 91 wac B Mecdan U Ha
HCIIONIb30BaHue 000pynoBaHUs TpeThero Buma — 105 dacoB B
MECHIII,

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

CocTtaBbTe MJIaH IPOU3BOJICTBA U3sienuii A U B Ha mecs,
o0ecreurBaronii MAKCUMAJIbHYIO BRIPYUKY OT UX peallu3aliu.
Pemmts 3amauy ¢ momoripio cpeacts MSEXcel.

. BeisicaHuTh, BpeMs paboThl Kakoro 000pyI0BaHUs UCUYEPIIAHO
HE TOJHOCTBIO, B KaKHMX IMpEAeIax MOXKET MEHATHCS BpeMs
UCIIOJIb30BAaHUsI BCEX TPEX BHUIOB OOOPYIOBAaHHS, YTO OBI
«IIEHHOCTB» 3TOT0 pecypca OCTaBallach MPeKHEH.

B kakux npenenax MOXXHO U3MEHAThH LIEHBI TOTOBBIX MTPOIYKTOB
A u B, 4To OBI TUTaH UX TIPOU3BOACTBA OCTAJICS IPEKHUM.
[TpoBepuTh 1e71eCO00Pa3HOCTH BBEJACHHUS B TUIAH IIPOU3BOICTBA
emte ogHoro uzaenus C, ¢ 3aTparaMu Ha €AMHULLY TPOTYKIINH 2,
3, 5 yacoB paboThl 000PYAOBaHUS IEPBOIO, BTOPOI'O U TPETHETO
BUJIOB COOTBETCTBEHHO, €CJIH 1I€HA PeaTn3allii COCTaBUT 8 y.e.
3aganue 2.PeminTh TpaHCIOPTHYIO 3aJa4y 10 IEPEBO3KE MECKa
C TpeX KapbepoB Ha YETHIPE CTPOMTEIIbHBIC IUIOMIAIKH. B 1eHb
Kaxabld kappep npousBoaut 120, 80 u 100 ToHH mecka, Ha
cTpoituionianku tpedyercs 85, 65, 90 um 60 ToHH
COOTBETCTBEHHO. M3BECTHBI PACCTOSHUS MEXIY 3aBOJaMU U
MJIOIIAJIKAMH B KUJIOMETPaXx:

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

MUHUMU3UPYIOUIHH 0OIINH KHIOMETPak NEPEBO30K.

3aganue 3. [Ipu mocTpoeHUH BUCSYETO MOCTA YEPE3 PEUKY
«Trxas» 1 BBISICHEHUH HaJI)KHOCTH COOPYKEHUS, CTYIEHTBI
CTPOMOTPsiAA CTOJIKHYJIMCH C PEIIEHUEM CIICAYIOIIEH 3a/1a4H:
Tpoc, noABEIIEHHBIH 3a 1Ba KOHIA HA OJMHAKOBOM BBICOTE,
uMmeeT Gpopmy Ayru napadossl. PaccrosHue Mex 1y TouKaMu
KperieHus paBHo 24 M. ['myOuna nporuda Tpoca Ha
paccTostHuu 3 M OT TOUKM KperuieHus paBHa 40 cm. Onpenenuts
ri1yOuHy nporu6a Tpoca rnocepemHe Mex/1y KperIeHUsIMH.

0) Ilopsnok npoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEJN U KPUTEPHH
OLICHMBAHUSA:

2. IlpoBeeHuUsi NPOMEKYTOYHON aTTECTALUM
HpOMG)KyTO’—IHaSI arTecranusa 110 AUCHUIIIINHE «BrpIcnras MaTemMaTHKay IMPOBOAUTCA B
dopme SK3aMeHa U BKIIOYAET TEOPETHYECKHE BOMPOCHI, IMO3BOJSIONIME OIEHUTh YPOBEHBb



YCBOGHHsSI OOYyYalOIIMMUCS 3HAHWHA, W TMPAaKTUYECKHE 3a/JaHus, BBIABISIONINE CTETECHb
c(OPMHPOBAHHOCTU YMEHUI U BIaJICHUI, IPOBOAUTCSA B JOPME IK3aMeHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaKAblil M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMNPOCA U OJHO MPAKTHUECKOE
3a1aHKeE.

Iloka3aTe i U KpUTEPUH OLIEHMBAHUSA IK3aMeHA:

— Ha OLEHKY «OTJIUYHO» — OOydaloluics JIeMOHCTPUPYET BBICOKHUH  YpOBEHb
chopMupoBaHHOCTH KomrieTeHITn YK-1, BceCTOpoHHEe, CHCTEeMaTH4YeCKoe U TIIyOOKOe 3HaHUe
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET IMPAKTUUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYAIUSIX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OIICHKY «X0POII0» — 00y4YaoIIUiCcs JEMOHCTPUPYET CPEAHHM ypOBEHb CHOPMUPOBAHHOCTH
komrereHm YK-1: ocHOBHBIE 3HaHMS, YMEHHUS OCBOEHBI, HO JOMYCKAIOTCS HE3HAUUTEIIbHbIC
OIIMOKHU, HETOYHOCTH, 3aTPYTHEHUS [IPH aHATUTUYECKUX OIEepalusX, IepeHoce 3HAaHUM 1 yMEeHU!
Ha HOBBIC, HECTAHIAPTHBIE CUTYAIUU.

— Ha OIICHKY «Y/AOBJIETBOPUTEJbHO» — 00y4YaroIIUicsa 1EMOHCTPUPYET MOPOTOBBIA YPOBEHb
chopmupoBaHHocTH KomreTeHIMH YK-1: B X01€ KOHTPOJIBHBIX MEPOIPHUSTUN JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWW, YMEHHH, HABBIKOB, OOydYaroIIUNCS
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU MPU UX
MEePEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HeyI0BJeTBOPUTEIbLHO»— 00yJaronuiics AeMoHCTpupyeT 3HaHus He 6onee 20%
TEOPETHUECKOr0 MaTepuaia, JOIMYCKAaeT CYIIECTBEHHbIC OIIMOKHW, HE MOXET [OoKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JaXkKe Ha
YPOBHE BOCTIPOU3BEACHHS U 00BACHEHUSI HHPOPMAIUH.



