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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykKaeHa u 0100peHa s peanusamuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

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

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

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

IIporokomor 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yaeOHOM ToJly Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

O3HakOMUTH 00y4aeMbIX C OCHOBHBIMH MOHSATUSIMU U METOJaMH MAaT€MaTUKH, CO3aTh
TEOPETUYECKYIO U MPAKTUYECKYIO 0a3y MOATOTOBKY CIICIUATNCTOB K ICITEIHbHOCTH, CBSI3aHHOM C
POEKTUPOBAHUEM, pPa3pabOTKOW U MPUMEHEHHEM IMPOrPaMMHOTO OOECHEeUeHHUs CpelCTB
BBIYUCIIUTENIHON TEXHUKHU U aBTOMATU3UPOBAHHBIX CUCTEM.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucrumivna [pukinagnas MareMaTHka BXOAUT B 00s3aTENbHYIO YacTh y4eOHOTo Iu1aHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jint  w3ydeHWs — TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHWS  (YMEHUS,  BIAJICHHSA),
c(hopMHUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

Jucrumivna [pukinagnas MaTeMaTHKa BXOAUT B 00s3aTENbHYIO YacTh y4eOHOro IuiaHa
oOpa3oBaTenbHON Tporpammbl. [l M3ydeHHs] AUCHUIUIMHBI HEOOXOMUMBI 3HAHHS (YMCHHS,
BIIaZicHUs), COPMUPOBAHHBIE B pe3yibTaTe M3Y4EHHs NUCHMIUINH/ MpakTuk: Jns ycremHoro
YCBOCHUA IlaHHOﬁ JAUCHUITIINHBI HGO6XOIH/IMO, YTOOBI 06y‘-IaCMI)II71 BJIaACII 3HAHUAMU, YMCHHUAMU
Y HaBBIKaMH, COPMUPOBAHHBIMH B ITPOIIECCE H3YUYEHHSI MATEMATHUKH B CPEIHEH IIKOJIE.

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUH TAHHOM NUCIMIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yUSHHS U CIUTLTNH/TIPAKTHK:

UucrieHHbIe METOIBI

Maremarnueckast JOTHKa U JUCKPETHAS MATEMAaTUKA

Maremarnueckas CTaTUCTHKA

Teopus BEIUUCIUTEIBHBIX IIPOLIECCOB

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00y4eHus

B pesymbrate ocBoeHus juctMiMHbl (Monyis) «[IpuxmagHas —MaTeMaTHKa»
oOyyaroImuiics oKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(eHepHBIC 3HaHHUA, MCTOJbI
MAaTE€MAaTUYCCKOro aHajiv3a W MOACIUPOBAHUA, TCOPETUUYCCKOIrO M OSKCICPHUMCEHTAJIBHOI'O
HNCCICIOBAHUS B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

OIIK-1.1 Pemaer cranmapTHele NpogecCHOHATbHBIE 33aJaud C IPUMEHEHHEM
€CTECTBEHHOHAyYHBIX U OOIIEMH)KEHEPHbIX  3HAHMH,  METOJIOB
MaTEeMaTHYECKOIr0 aHAJIN3a U MOJIETIMPOBAHUS

OIIK-1.2 Pemaer  mpodeccrmoHanbHble  3a7aud ¢ IPUMEHEHHEM  METOJIOB
TEOPETUUECKOI0 M AKCIIEPUMEHTAIbHOIO UCCIEA0BAHUS

OIIK-2 CriocoOeH MoOHNMATh MTPHHIUTIBI PA00THI COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJOTHHA
U IIPOTPAaMMHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOIO IIPOU3BOJICTBA, U UCIIOIb30BaTh UX IIPH
PELICHHUH 33/1a4 TPOPECCUOHATBHOMN NESITEIbHOCTH;

OIlK-2.1 [Ipumensier coBpeMeHHbIE HHPOPMALMOHHBIE TEXHOJIIOTUH U MPOrPaMMHbIE
CpEICTBa, B TOM YHCJIE OT€YECTBEHHOIO IPOM3BOJICTBA, JUISl pELIeHUs 3a/1a4
1pohecCUOHATILHON IS TEIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas padora — 32,4 akaj. 4acoB:

— aynuTopHas — 26 akaJ. 4acoB;

— BHeaynuTopHas — 6,4 akaJl. 4acoB;

— caMocTosTeNbHas paboTa — 274,2 akaj. 4acos;

— B (hopMe MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaj. yacax o Bu KOHTPOJISt
Pasnen/ Tema 3 (B axaz. vacax) S A . p Kon
> 3 © | caMOCTOSITENBHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI N [ . | xomnereHuun
o & padoThI IIPOMEKYTOYHOM
na6. | mpaxr. | €&
Tlex. z'g aTTecTaluu
3aH. | 3aH. | QO &
1. DJIEMEHTHI JIMHEHHOH,
BEKTOPHO# anreOpbl u
AHAJIUTUYECKOI reoMeTpru
CaMOCTOSITENEHOE
U3y4YeHHE
JIUTEPATYpPhI
1.1 Jluneiinas anreGOpa: -COCTaBJICHUE
. - KOHCYJIBTAIUX 1O
Martpuupl U AeHCTBHS Haj KOHCIIEKTa
pemrenuto KP Nel,
HUMH. Omnpenenurenu «/loka3zarenscTBoO npoBepKa
KBaJ[paTHbIX MaTpu aHr CBOWCTB
MaT}lII)/I bl pog : ai)Ha;I OTIpEIeTTUTEIISD Koncnexta Nel OIK-1.1,
pane, P 1 1 | 25 pea : «Cgoiictsa OIK-1.2,
Matpuna. Meron Iaycca - BeinosiHeHue KP
o OIPENCTUTENS, OIlK-2.1
pernIeHus CUCTEM Nel «JIuneitnas,
. - IpOBEpKa
JIMHEHHBIX anreOpanvyeckux BEKTOpHAs
ABHEHUI Teopema anrebpa u BEITOHEHI
p ) p p (pemenus) KP Nel
Kpounekepa-Kanemm 1 aHaJIUTUYECKas
TEOMETpHSL.
Juddepennyans
HOE HCUYUCIICHHE
OOIT»
- BeimoHeHue KP
Nel «JIuneiinas,
BEKTOpHAs - KOHCYJIBTAIIMX 1O
1.2 BekropHas anrebpa:
MHCHHbIC 51 HenHHeﬁH};e anrebpa u pemenuto KP Nel, OIIK-1.1,
OlepaLIIH HAL BEKTOPAMI 1 0,6 0,5 20 aHaJUTHYECKas - IpOBEpKa OIIK-1.2,
patls P TEOMEeTpHsL. pemenus KP Nel OIlK-2.1
UX CBOWCTBA
Juddepennmans | (4acTb — BEKTOPHI)
HOE HCYUCIICHHE
OOIT»




- BeINIOJIHEHKHE KP
Nel «JIuneiinas,

- KOHCYJIbTAalluu 1O

BEKTOPHAsI pemennto KP Nel,
1.3 AHanuTHyeckas anrebpa u - IpOBEpKa OIIK-1.1,
TEOMETPHsI Ha MJIOCKOCTH U 0,4 0,5 20 aHAJINTHYECKAs peuienus KP Nel OIIK-1.2,
B IIPOCTPAHCTBE reOMETpHS. (uactb — OIIK-2.1
Juddepenuunans aHAITUTHYECKast
HOE MCYHCIICHUE reoMeTpHs)
DOII»
HUroro no pazaeny 2 2 65
2. Beenenne B MaTeMaTHYECKHMA
aHanu3
- BoinosineHue KP
Nel «JIuneiinas,
BeKTOpHAS - KOHCYJIbTAIUX 1O
2.1 Tpenen u anrebpa u pemﬁ:”:;glz aN‘-’l, OIIK-1.1,
HenpepbsIBHOCTh  PyHKIMH| 1 1 1 25 aHaJTMTHYECKas POBEp OIlK-1.2,
o o pemerus KP Nel
OJIHOM TIepEMEHHOMN reOMETpHS. OIIK-2.1
(gactp — mpenensl,
Juddepenuuans
HETPEPBIBHOCTH)
HOE MCYHCIICHUE
DOII»
HWroro no pazneny 1 1 25
3. JuddepenuuansHoe
ucyncieHne (QYHKIHH — OJHOM
MIePEeMEHHON
- CaMOCTOSITEIIbHAS
31 Omnpenenenue
nponsBONHOH  yHKIMH B pabora c - KOHCYJIbTAIUX 1O
TUTEepaTypon pemrenuio KP Nel,
touke. Iuddepennuan, ero
N — KOHCIIEKT - IpOBEpKa
TEOMETPHUUECKAH  CMBICI. Baaum emenns KP Nel OIIK-1.1,
T'eomerpuueckuit i 1 1 20 HDHBOS H’e < p (aacth - OIIK-1.2,
MeXaHUYECKUH CMBICIT PHBOMAIIL OIlK-2.1
. TIOHATHIO MIPOHM3BOIHEIE),
MPOU3BOJHOM. IIpaBuna o
HdepeHMpoBanus u MPOU3BOIHO», - IpOBEpKa
A - BeimostHeHne KP KOHCIIeKTa
TabJIHLa TPOU3BOIHBIX N |
1 - BeinosHeHue KP
Nel «JIuneitHast, | - KOHCYTBTAIHH 1O
3.2  JIuddepenuupoBanue BEKTOpHast pemiennio KP Nel,
HESBHO W TMapaMeTPHIECKU anrebpa u - IpoBepKa OIIK-1.1,
3a/laHHBIX GyHKUUH. 1 1 15 AQHAJINTUYECKasI pemenus KP Nel OI1K-1.2,
Jlorapudmuueckoe TEOMETpHSL. (dactp — OIlK-2.1
muddepeHInpoBaHe Juddepenuunans MOCTPOEHHE
HOE HCUHUCIICHHE |rpaduKoB QyHKIUIT)
OOIT»
ggmc i i/I Ccnlfc?]\(;zaHf}f) - BhironHenye KPp |~ KOMCYBTAIIM MO OIK-1.1,
Zq) d;; tEror B 1 1 20 Mol pewermio KP Nel, | OITK-1.2,
A perl - - npoBepka KP Nel OIlK-2.1
WCUUCIICHHSI
Wroro no pazaeny 3 3 55
4. VHTerpampHOEC WCUHCIICHUE
(YHKIMU OZHOHN NepeMEeHHO
4.1 ITepBooGpa3snas - BeinoniHeHue KP | - koHCcynpTanuu no
yHKIHS. No2 pemennio KP Ne2, OMK-1.1
Heomnpenenennsrii «HeonpeneneHHbI - IpOBEpKa )
1 1 1 15 o OIIK-1.2,
HMHTErpall ¥ €ro OCHOBHBIE i, peuenns KP Ne2 OIK-2.1
CBOHCTBA. Tabmuua ONpeNieNieH bl | (JacTh — Hemocp. '
HEOTIpeIeTICHHBIX unterpan, GHII» MHTETP.)




- BeInIoIHEeHHe KP

- KOHCYJIbTAalluu 11O

pemennto KP Ne2,
No2 OIIK-1.1,
4.2 OcuoBHbE  METOMLI 1 1 14,2 | «HeomnpeneneHHBI - IpoBepKa OIIK-1.2,
HWHTETPUPOBAHHS P S — pemenns KP No2 OMK-2.1
H’HTep 1. SHIDy ("acTh - METOIBI '
pait, WHTETPUPOBAHHS)
4.3 OnpeneneHHbIi - KOHCYJIBTAIMH 1O
HHTETpall. 3amaun, - pemonHeHme KP pemernto KP Ne2,
NPUBOASINNE K IOHSATHIO No2 - poBepKa OIK-1.1
OIpENIENIEHHOTO HHTErpaa. 1 1 20 «HeOHpe_ZleJ'IeHHLI petteHus KP Ne2 OHK-ll 2’
®opmyna . i, onpe/ieTIeHHbIN (uacts, - OIlK-2.1
Hrrotona-JleliOHuna. mrerpan. GHIDy BBIYHCIICHUE
CaoticTBa. MeTtoet par, OTIpeIeIEHHOTO
WHTETPUPOBAHHUS WHTerpaa)
HUroro no pazaeny 3 3 49,2
5. JuddepennuansHoe
HCUYHUCIICHHE GbyHKUMH
HECKOJIbKHX ITePEMEHHbIX
CaMOCTOSITEIIBHOE
51 Omnpenenenue H:;gq::ﬂir
OCHOBHBIX TOHSITHH. HaH}I/)I cagile' OIK-1.1
IIpexen u HempepHIBHOCTH 1 1 20 COHCLCKTA - IpOBEpKa OHK-lI 2’
OHII. OcHoBHBIE CBOICTBa «CBoiicTsa KOHCIIEKTa OHK-Z. 1’
(yHKIMH, HEmpephIBHBIX B bysxunii '
3aMKHYTOI 00J1acTu HerZpLII]ISHL;X s
3aMKHYTOHI
obactim»
5.2 YacTHble NPOU3BOJAHbIE
u TIPOU3BOIHAS mo - BeimoniHeHne KP -
HaIPAaBIIEHUIO. Ne2 KOHCYJIbTUPOBaHUE OIK-1.1
KacarenpHast minockocts u «Heonpenenennsr | mo pemenuio KP )
1 1 20 o OIIK-1.2,
HOpMaib K TIOBEPXHOCTH. , Ne2, OIK-2.1
T'eomeTpryeckuii  cMBICT OTIpeeeHHbINH - IpoBepKa '
mupepennmana. IIpuznax unrerpan, ®HIT" | pemenus KP Ne2
UG PepeHIINPYEMOCTH
5.3 IpousBoaHasT CIOKHOM - BumonHenme KP i
GbyHKIHY. YacTtHble
HPOH3BOHBIC " Ne2 KOHCYJTBTUPOBaHNE OMK-1.1
muddepeHIHanbl  BBICIIAX 0,5 1 20 «Heongefﬂeﬁﬁm nop eLuNeogmo Kp OIIK-1.2,
MOPSIIIKOB. ’ . - OIlK-2.1
Tinddepennmponanie OTpeIeNICHHBIIH - IpOBEpKa
o unrerpain, ®HID» | pemenus KP Ne2
HESIBHO 3a/IaHHBIX ()YHKIHIA
- BeinojHeHue KP -
Ne2 KOHCYJTBTUPOBaHNE
54 Honsrue 0? «Heomnpenenenns! | no pemenuto KP OIK-1.1,
JKCTpEeMyMax ¢byHKunit 0,5 2 20 i N2 OIIK-1.2,
MHOT'HX N€PEMEHHBIX ’ . - OIIK-2.1
omnpeeNeHHbII - IpOBEpKa
unrerpain, ®HII» | pemenus KP Ne2
Hroro no pazaeny 3 5 80
6. Dx3ameH
6.1 Dx3ameH
Uroro no pazneny
Hroro 3a cemectp 12 14 |274,2 JK3aMeH
Uroro no pucnumiuze 12 14 2742 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHKE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJIMTOPHOU paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(EeCcCHOHATBHBIX HABBIKOB
obOyuaromuxcs. Cornmacao n. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCATEILHOCTH 10
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeneHUN Y4eOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
00y4aromuxcsi HaBBIKOB KOMaHAHON pabOThl, MEXKINYHOCTHOM KOMMYHUKAIIUM, MPUHSATHS
peLICHH, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npoeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U OTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00YUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOompiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIU YYUTHIBATH LIEIU
o0pa3oBaHus, HAa PEANM3aLHUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasi TEeXHOJIOTHSA,
Co-JiepKaHue, KOTOpOe MPEACTOUT MepeaaTh 00YJarOIIMMCS C €€ TOMOIIIbIO, a TAK)KE YCIOBHS, B
KOTOPBIX OHA OYJeT UCII0JIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTenbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIBLHOTO
mporecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALMIO 3HAHUW OT MpenojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi AesITeNbHOCTh CTYIEHTAa HOCUT B TAaKMX YCIOBHSX, KaK IPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTEIbHOE H3JIOKEHHE Marepuaia B
JTUCITUILIMHAPHOMN JIOTHUKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOaTbHBIMH CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IIPEI0KEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIECcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIMHOTO PELICHUS MPOOJEMHONW 3aJaydl WM BBIITOJHEHUS
yueOHoro 3ananus. [IpoekT npemnogaraer COBMECTHYIO y4eOHO-I103HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HANIPABJICHHYIO HA BbIPaOOTKY KOHIEMIIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHAAEMBIX PE3yJIbTaTOB, OIpPEJeNIeHHEe NPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEH-HBIX 3aJa4, IJAHUPOBAaHUE XoJa padOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANM3alUI0 IUlaHAa pabOThI, MPE3CHTALUI0 Pe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMHA Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUITBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOMN JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOImkeHa K ¢opMmaTy Hay4dHOTO
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa HCCieloBaHMA, LeNed W 3ajJad, METOAOB, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBIBOJIBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYIII0 Haleil 00pa30BaTebHONM MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEAbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMAaTUYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ... » 1
T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, 0OTOOp U cCUCTeMAaTH3alus UHOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuel, ee aHATU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIINS IO TPAKTUYECKOMY MTPUIIOKEHUIO).



3. HMHdopManmoHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TexHONOruH. Opranuzanus
00pa3oBaTENFHOTO TIpollecca C MPUMEHEHHEM CIEMUATHM3UPOBAHHBIX HPOTPAMMHBIX Cpel H
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI patoThI 00y4Yalomumxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUIITIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Ilunaues, B. C. Boicmass matemaruka : y4eOHuk / B.C. IllumaueB. — Mockaa :
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — WWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/990716 (nara obpaimenus: 15.04.2024). — Pexxum gocrtymna:
110 TIOATIHCKE.

2. Marematuka : yueObnoe nocobue / F0. M. Jlanuinos, JI. H. XKyp6enko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UHOPA-M, 2019. — 496 c.
— (Bsicmiee obpaszoBanue: bakamaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mata oGpamienus: 15.04.2024). — Pexum
JIOCTYTIA: IO TIOJIITHCKE.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. MaremaTka B mpuMmepax W 3amadax . y4e0. mocodue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. Huxonora, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHO®PA-M, 2019. —
372 c. — (Boicuiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
sanmektponHbii. - URL: https://znanium.com/catalog/product/989802 (nmara oOparieHus:
15.04.2024). — Pexxum focTyna: 1o MmoIHCKe.

2. ®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHa/N3a | yueOHUK : B 2 yacTsax / I.
M. ®uxrtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 1 — 2019.
— 444 ¢. — ISBN 978-5-8114-0190-1.— Tekcr: oanektpoHHbii //  JlaHb
3NIEKTPOHHO-OMbOaMoTeynass cucrema. — URL: https://e.lanbook.com/book/112051 (mata
obpaienus: 15.04.2024). — Pexxum focTymna: it aBTOPU3. IOJIb30BATEICH.

3. ®uxrtenrounsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaaM3a | y4eOHuK | B 2 yacTax / I
M. ®uxrtenronsil. — 10-e m3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 20109.
— 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponsbiidi // Jlanp
3NIEKTPOHHO-OnOmmoreunass cucrtema. — URL: https://e.lanbook.com/book/115730 (mara
obpamenus: 15.04.2024). — Pexxum gocrtyma: Uit aBTOPU3. MTOJIb30BATEICH.

4. lumaves, B. C. 3amaunuk mo BeICHICH MaremaTwke . yueOHoe mocobue / B. C.
[MunageB. — 10-e u3n., crep. — Mocksa : UH®PA-M, 2020. — 304 c¢. — (Bsicmee
obopazomanme). - ISBN 978-5-16-010071-5. - Tekcr : onektponHbid. - URL:
https://znanium.com/catalog/product/1042456 (mata oOpamenus: 15.04.2024). — Pexum

TTOCTVUTTIA® TTO TINTITTACK A

B) MeTonuyeckue ykazaHus:

1. AbpamoBa, .M. DneMeHTHl BEKTOpHOW anreOpbl M AaHAIUTUYECKOH TeOMEeTpHUu:
Metoandeckue ykazaHus Ui cTyIeHToOB | kypca Bcex cnenmanpaocTeld. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heomnpenenennstit unrerpai: Terpags-koncnekt — MI'TY, 2008. — 23
C.

3. Baxpymesa, M. A. Kpusbie u moBepxHocTH 2 nopsinka. [lonsipaas cucrtema



koop-auHart. [Ipaktukym — Marauroropck: 'OY BITO «MI'TY um. I''1. Hocoay, 2009. — 19 c.

4. TopsueBa, H.A. Teopuss GyHKIMIA KOMIUIEKCHOTO TEpPEeMEHHOTO: MeToandecKkue
yKa3aHUs W BapuaHThl WHAMBHUIYAIbHBIX 3aJaHUN JUISI CTYACHTOB BCEX CHEIHMAIbHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbI MHTErpal: METOAUYECKUE YKa3aHUs JUIsl CTYJEH-TOB —
Marnautoropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2010 —12 c.

6. I'pauesa, JI.A. DneMeHThI TMHEWHOW anreOphl, BEKTOPHOM anreOphbl U aHATUTUYECKOM
reomeTpun: YueOHoe nmocobue. - Marautoropck: ['OY BIIO «MI'TY um. I''M. HocoBay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTtopHbIii MPakTUKyM 10 cTaTucTuke ¢ nmpumeHeHueM EXCEL:
Mertoa. yka3. it 1a00paToOpHBIX padOT MO0 MaTeMaTUYECKOU cTaTucTuke.- Maruuroropek: 'OY
BITIO «MI'TY um. I'.11. Hocosax, 2009 — 40 c.

8. N3ocoB A.B. I'apmonnveckuii ananus: MeToauueckue yka3aHusi ¥ BapuaHThI 3aaHUH
JUISL CAMOCTOSITEIbHOM PabOThI M KOHTPOJISI 3HaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTHs B BeposITHOCTE. YacTh 2: Metoa. yka3. - MarHUTOropck:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpowsBomnas u muddepenuman ¢ynkauu. IIpakTukym.-
Marnuro-ropck: 'OY BIIO «MI'TVY um. I'.11. Hocosay, 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanne GyHknmii U moctpoerue rpadukos. [Ipaktukym. —
Marnurtoropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. Capymkmna H.®. KomOunaropuka. CoOwsitue u BeposTtHocTh. Yacte |
KombOunaropuka. Anrebpa coObiTuii: MeToz. yka3aHusi mo AucuuiuinHe «MaTemaThkay Aiis
cTyneH-ToB | kypca Bcex cnenmanbHocTein. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MUHTEpHET-pecypchl:

IIporpammuoe o0ecneyenne

HaumenoBanue .
1o Ne morosopa Cpoxk neiicTBHS JTULEH3UH

7Zip CBOOOJHO PACIPOCTPAHIEMOE 0ecCpoOYHO

MS Office 2007 |y, 135 o1 17.09.2007 Geccpouro
Professional

FAR Manager CBOOOJHO PAcCHPOCTPaAHIEMOE OECCPOYHO
bpaysep Mozilla |cBobomHO pacnpocTpaHsemoe

Firefox 10 becepouro
Bpaysep Yandex [cBoGomHo pacmpocTpaHsiemoe OECCPOYHO

IIpodeccnonasibubie 0a3bl JAHHBIX H HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchlaKa
OnexTpoHHas 6a3a mepuouuecKux u3gaHui East
View Information Services, OO0 «MIBUC»

HarnmonanbHas MHQOpMaMOHHO-aHATUTHYECKAs

https://dlib.eastview.com/

cuctema — Poccmiickuii umHmekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHIL)
[TouckoBas cucrema Axamemusi Google (Google

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

Poccuiickas  T'ocynmapctBeHHass — OuOimoTeka.
Katanoru

https://www.rsl.ru/ru/4readers/catalogues/




DnekTpoHHbIe pecypchl onbmuoreku MI'TY um. https://host. megaprolib.net/MP0109/Web
I".1. HocoBa ] ' '

MexnynapoaHas 0a3za MOJIHOTEKCTOBBIX
»XypHaunoB Springer Journals
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

http://link.springer.com/

MarepuanbHO-TEXHUYECKOE 00ECIICYCHUE TUCITUTIIINHBI BKITFOYACT:

MatepuaabHO-TEXHHYECKOE 00eCrieYeHre TUCIUTUTHHBI BKITFOYACT:

YyeOHBIC aymUTOPUM IS TPOBEACHUS 3aHATHM JieKIHOHHOro Tuma Jlocka,
MYJIBTUMEINIHBIE CPEJICTBA XPAHCHHUS, TICpEAad U MPECTaBICHUS HHPOpMAIHH

YyeOHBIC ayauTOpUU Il TPOBEACHHUS MPAKTUUECKHX 3aHATHH, TPYIIOBBIX |
VH/IUBUYAJIbHBIX KOHCYJbTALMM, TEKYIIEr0 KOHTPOJIA U MPOMEKYTOUHOU arrecranuu Jlocka,
MYJIbTUMEAUINHBIN MPOEKTOP, IKPaH

Komruiekec metomuvecknx pa3paboToK (pa3gaTOYHOro Marepalia U METOTUYECKHX
yKa3aHui) U\WIM KOMIUIEKC TECTOBBIX 3aJaHUH IS TOJTOTOBKH U IIPOBEICHHUS TPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJIEH

[Tomemienust Ui caMocToATeIbHONU paboThl yuanuxcs [lepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, Bbixomom B HMHTepHET ¥ ¢ JOCTYIOM B  3JIEKTPOHHYIO
nH(}OPMaILMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA

[Tomemmenune s XpaHeHUssT U TPOPHIAKTUYECKOTO OOCITYKHUBAaHHUS  Y4EOHOTO
obopynoBanusi Illkader 11 XpaHeHUs y4eOHO-METOIUYECKOW JOKYMEHTAIMH, Y4eOHOTO
00ONVIIORAANS W VUEOHO-HATIIS THRIX TTOCOOMIA.



NPUNOXKEHUE 1

YuyeOGHO-MeToAuUYEeCKOe O0ecIeueHue CaMOCTOATEILHONU Pa0OThI
00yuaroIXcA

Mo gucumnaunHe «MpuknagHaa matemaTuKka» npeaycMoTpeHa ayauTOpHaA U BHeayauMTOpHasA
camocTonATesibHan paboTa obyvatoLWmMXCA.

Ay,ﬂ,MTOpHaﬂ CaMOCTOATE/IbHAA pa60Ta CTyAEHTOB npeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTU4YeCKUX 3aHATUNAX.

MpumepHble ayaUTOpHbIE KOHTPO/bHbIE paboTbl (AKP):

AKP N2l «[Mpeaenbi»

1. BbluMcanTb  npeaensl U pesynbTaTbl BblMMCAEHUIA NPpOBEepPUTL B NakeTe MATLAB

3 2

2) lim X -|2-3X +2X 6 lim (x—?i(x—23)(x—4)

x>2 X°—-X—-6 noo o B5XT — X +11

3 2

) lim| %~ X 0 lim 9%

x>nl 2x° -1 2X+1 x>-2 (X +2)

i+7

n) Iirr(1(1—4x)3X e) Iirrgxcthx

2. NiccnepoBatb GYHKUMIO HA HENPEPbLIBHOCTb

X—3ecmu X<0
f(x)=
5% ecmu x>0

AKP Ne2 «IpoussogHaa»

1. Haltaute nepByto NPOU3BOAHYID OT  QYyHKUUM

2 {x = J1- 257,

y = arccos 5t + 7,
6) Y =X-C0S3X,

X2 —3X+2

S raxyr o 109:X+3

o
—



3
n y=5 “ _2arctg(ax? + 3x)
2. CocraBbTe ypaBHEHUA KacaTe/bHOM K Kpusoit XY = 4 grouke Xo =1,

3.  Bbluucaute npubamkeHHo Y = x> +8 npu X = 109.

PesynbTaT BbluMCNEHUI NpoBepUTL B NakeTe MATLAB.

4, Bbluncnute npegen no npasuay Jlonutana v pesynbtat nposeputb B nakete MATLAB
. cos4dx-1
lim -

x—0 (e4x _l)

AKP Ne3 «HeonpegeneHHbI U onpeaeneHHbIi UHTerpan»

1. Beruucnure HCOIIPCACICHHBIC MHTCTPAJIbL
2 5—4x
a) J'(x2+1) dx, dx, B) [(5—x)-e"dx, )I dx .
xIn x (x+1)x-2)
1. Beryuciaure OIPCACIICHHBIC HHTCIPAaJIbl U PE3YJIbTAThI BBIUHCIICHUH IIPOBCPUTHLBIIAKETC

MATLAB

1) [@-sin2x)’dx;  2)

O t— |y

1 2 4,5 _
I sz ; 3) Ig)(—ldx.
0 e 1 A/ 2X_1

2. HaiguTte naowaam ¢uryp, orpaHWYeHHbIX AMHUAMK. B 3apade (6) npyv NOCTPOEHUN NUHUK
BOCMO/Ib3yUTECh TAabANLEN  BaXKHEMLIUX KPUBbIX B NOJSIPHOM CUCTEME KOOPAMHAT:

a) Xy=6, x+y—-7=0; 6) p>=2C0S2¢p.
. . x:2\/§cost, 2
3. Hangute ANWHY Ayrv KpMBOiA 0<t<Znr
y = 2+/2sint, 3

4. Haiith ob6bém Tena, obpasoBaHHOro BpalweHuem BOKpyr ocn OY  durypbl, orpaHU4eHHOW
x2+y%-4y=0,y=+3-x (y<+3-x)

NMHUAMMU:

AKP N24 «JlnHeiHanA anrebpa»

1 -1 2 1 1 -1
Bblumcnunts matpuuy X = A- B, rp,eA:( . 1), B=l2 1 ol
1-1 1
1 1 0
BbluMCAUTL ONpeaennTeNb MaTpuLbl AByMA cnocobamn o [ 4 1 4.
0 -1 1

PelwnTb cucTemMy ypaBHeHUI: a) No npasuay Kpamepa; 6) MaTpUyYHbIM METOL40M;  B) METOLOM
laycca. PesynbtaT npoBeputb B nakete MATLAB.
2%, —3X, +2X; = 2,
X, +2X, —X;=2,
3X; +X, + X;=8.



a)
b)

d)
€)

a)
b)
c)
d)

a)
b)

PewuTb cuctemy ypasHeHnn metogom Maycca. Ecnm cuctema HeonpeaeneHHa, TO HaiTh obLuee u
YacTHoe peleHunAa. PesyabTtat nposepuTb B nakete MATLAB.

2%x, —4X, +5%x; +3x, =0,
3X, —6X, +4X; +2%x, =0,
4x, —8x%, +17x; +11x, =0.

AKP No5 «BekTopHasa anrebpa»

4-1) b=(-25) c=(12)

[TocTpoiiTe Ha IIIOCKOCTH BEKTOPHI a= ( . Haitgure ux nuHerHyO

xomGuHaumio 28 +b+3c a) FeOMETPUYECKH, 0) aHATUTHICCKHU.
a=(21-3) b=(-4;0;2) c=(@11-2)

, . Haiinure:

a) JIMHY BeKTopa &, ero HanpasJIsoLIde KOCHHYCHI, OPT BeKTopa & ;
6 ab, ac, b @+2c) (3a-5b).
B) EXB' axE’ BXE, (5+2(_:)x(3§—55)

;) abc, (a+2cfsa-sb)c-2b)

a= (1;4;_3), b= (3;_2;5), €= (3;_4; 2). Haiigute miomaap napamienorpaMmma, oCTPOSHHOTO

na Bexkropax @+20 y €—30 y yyumm ero cropon.

IIpoBepbTe, ABISIOTCS JIH BEKTOPBI & — (1;1;3), b= (3;0;_2), €= (_ 1;1;3) KOMILJIaHAPHBIMHU.

Haiinure (3;‘ + BXE - 25X5 o 56) , €CIIHN abc=5 .

AKP Ne6«AHanmTHuyeckasi reoMeTpHsi 1 KpUBbIe BTOPOr0 MOPSAIKa»

Hano: M1(0; 4); M2(10; 3); o= 30% S= (3;2); "=(4;-3); Ly x—4y+3=0;

Lo: 2x=3y+7=0 Hanymmre o011re ypaBHEHUS NMPSAMBIX, TPOXOAALINX Yepes3
TouKky M noa yriaom ¢ k ocu OX;
TOYKH M1 1 My;

TOYKY M ImapajuieasHO BEKTOPY S

TOUKy My neprneHuKyIspHO BeKTopy

TOUKY M mapaiiensHo npsmoii Ly;

Hansl Bepimnbl TeTpasdapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanummre

ypaBHeHue miockocTt (ABC),

ypaBHEHHUE TJIOCKOCTH, TTpoxosiieit uepe3 D mapamiensno (ABC).

KaHOHMYecKHe ypaBHeHus pedpa AD.

KaHOHMYECKHE YpaBHEHUs NPSIMOH, coaeprkaiiei Beicoty DE TeTpasapa.
b). Haiinure

yros Mmexnay AD u DE;

omaas TpeyroiasHuka ABC ¢ Tounoctsio g0 0,01;



C) o00BeM TeTpa’apa ¢ TouHOCThIO 10 0,01.
3. IlpuBeauTe ypaBHEHUS! KPUBBIX K KAHOHUYECKOMY BUAY M ITOCTPONTE ITH KpUBBIE. Pe3ynbTaThl
IIOCTPOEHHUS ITPOBEPUTH € nomolipio nakera MATLAB

1) 2x*+5y* —20x+10y+35=0
2)9x2—y2—18x—2y+89=0

3)y2—2x+2y+7=0

AKP Ne/ «HacTHble IPOM3BO/IHbIE M MX IPUMEHEHH E»

1. Haittv obnactb onpegeneHusa GyHKUMN Z = \/1+ X—y® + \/1— X—y°.

82 2
1 1 o z 0z
2. [aHa ¢yHKUMA 7z = In| = — = |. HaliT 3Ha4YeHMe BbIparkeHUs +
Xy OXoy  OX
3. Hauntn nponsBogHble CNOKHOM GYHKUMKM Z = U +V2, raoe U= X2 +5sin Yy, V= In(x+ y).
. 0z 0z . 7 2
4. Hantn npounsBoaHble 8_ 7 6_ HesABHOM pyHKUMM €° —X"YSIN XyZ = 0.
X Yy

5. COCTaBUTb ypaBHEHME KacaTe/IbHOM MAOCKOCTU U HOPMAnW K nosepxHoctn X +y> —z? —2x=0 s
TOYKe A(L' 1 O).
6. MccnenoBatb Ha SKCTPEMYM BYHKLMIO BYX NEPeMeHHbIX Z = X° +4X—27y + y°.

PesynbTat nposepuTb B nakete MATLAB.

AKP Ne8 «KpaTHble UHTEerpanbi»

2 2

dx j f(x,y)dy.

1. U3meHunTb nopAAOK UHTETPUPOBAHNA B UHTErPane:

O Ly

2. Bbluncantb nnowasb urypol, orpaHUYeHHOM AMHMAMUN. Pe3ynbTaT npoBepuTb B nakete MATLAB

2

x=%y,x+y:&x:0

. . 1 .
3. Haiitu ymHy nyrv KpuBOoH X = 5 y? —1, orcedennoii ocsio Oy .

AKP Ne 9. YUCJIOBBIE PA/IblI

1) Haitt cymmy psga no onpeaeneHuto

[oe]

z 18
nZ—7n+10"

n=7

2) UccneposaTtb pPAL HAa CXO4MMOCTb NpU NOMOLLUNM NPU3HAaKa CpaBHEHUA



i sin? nv/n
mn

n=1

3) UccnepoBatb pajg Ha CXOAMMOCTb NPU NOMOLWM Npu3Haka danambepa

S nl (2n + 1)!
L Gn-2)!

4) UccnepoBaTtb P, HAa CXOAMMOCTb NPU MOMOLLM MHTErPasibHOro NpusHaka Kowm

[o¢]

Z (n+1) ln(Zn 4’

N3 Nel. IPEJEJI U HEITPEPBIBHOCTD
Bapuanr 0.

1. Haiigute npeaenst QyHKINNA:
2
a) lim XX +2x-1)

X—00 X 1

(x 2)(x +2X+2)
Al —5Xx+6
5) lim —4 —2X

2 \Bx—6-2
(X +1)°

il ltg(1+ X)'

8+15x
) “m(Sx—l) .
x—>2\ 5X + 6

2. Hccnenyiite ¢GyHKIMIO Ha HENPEPHIBHOCTb, BBIACHUTE XapakTep TOUYEK pa3phiBa, ciemaiite
yeprex rpapuka GyHKIUU

6) i

____}__’ X <:1,

1 x=1
a) f(x):—i, 0) f(x) = (x—l)z, 1<x<3
1+ 4% 4, X > 3.

PexoMeHyercs monmyueHHble pe3ysbTaThl IpoBepuTh B nakere MATLAB.

M]3 Ne2. IPOU3BOJHASA U EE IPUMEHEHHUE



Bapuanr 0.

1. HaltT1 npousBogHble creayowmx GyHKL MM

Jx 2
a)y =24x+5+x° In(2x+1)6)y:e‘g3x+cosz4XB)y:ﬂ
arctgsx
1 5 x=2t>-cos2t , .,
r) ¥y =—=—-5log; (4x)a) _ e) x'+y*-3x=0.
~/sin 2x ? y =sin 4t

v 4 2
2. CocTaBuTb ypaBHEHWe KacaTenbHOM K rpaduky dyHKumMm Y = X~ —2X° B TouKe rpadmka c

abcumccont X, =0.5.

2
3. Haﬁmd—y 7 d Z cneayrowmx GyHKLUNM
dx dx
y=t—4t’
a) y=x-In(2x+1 6)
y ( ‘ x=1p ot
3
23X _32X

4.BblumcanTtb Npeaen no npasuay Slonutans lim —g -
x—=>0 X +arcsin x

5.HaiTn npomeKyTKM MOHOTOHHOCTM M SKCTPEMYMbI PYHKUMKN Y = —0,5x* +2x°

-2
6. MccnepoBatb GyHKLMIO M NOCTPOUTL rpaduk Y = (3 — X) -e"

PekomeHayeTca nonyyeHHble pe3ynbTaTbl NpoBepuTb B Nnakete MATLAB.

M3 Ne3. ONPEJAEJIEHHBII UHTET'PAJI Y ETO IIPUJIOKEHUS
Bapuant 0.

2. Breruucaure OIMPEACIICHHBIC MHTCT'PAJIbI

1 5 1 3
dx xdx
a) | —, 6) |———, B) |arctgxdx,r) [v9-x°dx.
)!x3 )~([\/1+3x )£ )l
2
3. Beramcnute miomaabs GUTrypel, OrpaHHYESHHONW JTHHHECH Y = (ex +e7" )/ 2, npsMbpIMH X =—1,

X =1 u ocwro abcuuce.
5. Haigute naowagun ¢ouryp, orpaHuMYeHHbIX AMHUAMK. B 3agadve (6) npu NOCTPOEHWUU ANHWUK

BOCMO/Ib3yUTECh TAabANLEN  Ba)KHEMLWUX KPUBbIX B NOSIPHOM CUCTEME KOOPAMHAT:

a) Xy=6, x+y—-7=0; 6) p>=2C0S2¢p.



. . X =22 cost,
6. Hangute anvHy ayrm KpMBown 0<t<

y=2\/§sint,

T -

w|N

7. Hantm ob6bém Tena, obpasoBaHHOroO BpalleHnem BOKpyr ocu QY  ¢urypbl, orpaHuMYeHHoM

X2 +y%-4y =0, y=+/3-x (yS\/§-x)_

NNHUAMMN:

Pexomenmyercst mosrydeHHbIE pe3yabTaThl MpoBepuTh B makete MATLAB.

13 Ned. IUHEWMHAS AJITEBPA
Bapuant 0.

1. Haiimute mpousBeaeHuEe MaTPHI]

N A

2. Beraucnute onpenemTeny

4 -1 0 1 1 1 2 -4 3 11 3 6
ay (0 7 2, 6) L 2 5/, B [ 10 -1, r) 1 4 6.
0 0 3 1 4 25 0 4 7 -2 -7 2
3 7 -2 5
3. Jlana maTpuna p _ 0 1 4 2| Haijigure
1 0 2 -4
0 0 5 1
a) A,, 6) A,, B) detA.
4. Haitnute oOpaTHbIE I MaTPHUIL
1 0 O
a)(2 7} 6)(1 _4j B) [2 5 -1
50 3 2
4 7 1

5.Pemmte cucremy: a) MaTpudHbIM ciocobom; 6) o popmynam Kpamepa.
X + 3y + 2z -7,
33X + 2y + 5z 6,
4x + 3y + z



6. Pemmre cuctemsl MmetogoM ["aycca, yka3biBas B K&KIOM CIIydae paHrd MaTpul] A | (A | B). B
OJTHOPOJHBIX CUCTEMaX BBIMUIINTE (PyHAAMEHTAIBHYIO CUCTEMY PEIICHHUH TaM, I'/ie OHA €CTh.

2x + 4y + 3z = 5 X + 7y — 3z = 14,

a)s—X + 2z = -3 o) X + 3y + 4z = 2,

6x + 5y + z 21. 2x + 8y + 23z -4,

3%, +5x, +6x; -—-4x,= 0,
4%, +7x, +10x, —-7x,= 0,
0

B)12X% +3X,  2X -X,= 0,
X, +2X, +4x; -3x,= 0,
X -8x, +7x,= 0.

Pexomenyercs mosyueHHbIe pe3ybTaThl IpoBepuTh B nakere MATLAB.
N3 NeS. AHAJIMTUYECKAS 'EOMETPUS. KBII U T1BII

Bapuant0.

. Jlanbi 4 Bektopa d=(-2;3,-5), b=(L -3;4), ¢=(7;8-1), d=(L 20; 1).

a) [Toka3aTb, 4To BeKTOpHI a , D u C oOpa3syror Oa3uc;

b
0) Haiitu koopauHatel Bekropa d B 3TOM Oasmce.

. Jlanbl KOOpAMHATHI BepKH nupaMuasl A A, A A,
A, (1;2;0),A,(3;0;—3),A5(5;2;6),A4(8;4; —9). Haiitu:

a) anuny pebpa A A,

6) yron mexxay pe6pamu AAu AA,
B) nnowaab rpann AAA,

r) ypasHeHue npamoit A A,

A) ypasHeHue nnockoctn A A A

e) caenaTb YepTex NMpamuabl.

3.HanucaTb ypaBHeHMe NA0CKOCTH, Npoxoaalei yepes Toukn M (l;—l; — 2), N (3; 1 1)|/|

nepneHanKynapHou k nnockoctn X — 2y +3z2 -5=0.

4.MpuBeanTe ypaBHEHMUS KPMBbLIX K KAHOHWMYECKOMY BMAY W NOCTPOITE 3TW KpUBbIE:

a) X*+y>—2x+4y-20=0.



6) 4x>+ Yy’ —24x+2y+1=0.
B) 9x° —y® +18x+2y+89=0.
N y>—3x—4y-2=0.

2X—3
X+1

n) y=

5.MpvBeguTe ypaBHEHWE NOBEPXHOCTU K KAHOHNMYECKOMY BMAY M NOCTPOIATE 3Ty NOBEPXHOCTb:

16x* +162° =16 y°.

PekomeHayeTca nonyyeHHble pe3ynbTaTbl NPoBepUTbL B Nakete MATLAB.

HMJI3 Ne6. ®YHKIIUA HECKOJIBKUX IEPEMEHHBIX Y EE TPHJIOKEHUS
BapuanT0.

1. Hantn n noctpouTb 06nactb onpegenenma GyHKunm  z =arcsin(5x+y+2).

2. PewnTb 3apaHuA:

a) Haiitn nonubiit guddepeHuman dyHKuMmn U =(2x+3y)**.

6) NMokasaTtb, uto PyHKUMA z=XxIny yaoBneTBOpAET ypaBHEHMUIO

Oz yo'z_

=—=0.
oxoy X oy

2
B) HanTn nponssogHblie Z—Z, 2—2 CNOXKHOW QYHKUUK: Z =u—, roe u :\/;+2y,
X oy v

V=Xxy.
3.PewnTb 3a4aHMA:
a) llaHa dyHKUMA z=x>—xy+2y? +3x+2y+1, Bektop | =2i +] uTouka A(1;2).
Haitu %L\, grad z(A).
6) CocTaBWUTb ypaBHEHME KacaTesIbHOM NI0CKOCTU M HOPMa/n K NOBEPXHOCTM
x* +2y® =7° BTOYKe A(l; ];\/5). NMocTpouTb NOBEPXHOCTb.

4. iccnepoBaTb Ha aKCTpeMyM GYHKLUMIO ABYX HE3aBUCUMBbIX NEPEMEHHbIX

z :—%x2 +8xy —y* —14x 12y .



PekomeHayeTca nonyyeHHble pe3ynbTaTbl NpoBepuTb B nakete MATLAB.

nAa3 Ne7.UHTETPAJ1 NO ®UTYPE U EFTO NPUNOXKEHUA

BapuaHTO0.

1.HanTtun gBOMHOM MHTerpan no o6aacTn D, orpaHNYEHHO M TNHUAMM:

ﬂ(x—Zy)dxdy, D:x=0,y=2x*,x+y=3,
D

4 X
2. I3MeHWTb NOPAA0K MHTErPUPOBAHUA: Idx I f(x, y)dy.
2 1/x

y
ydy _[ dx.

1-/1-y?

3.MepeiTn K NONAPHLIM KOOPAMHATAM U BbIYUC/IUTD:

O ey

4.Hantn TpoHOM MHTerpan no TenyT, orpaHUYEHHOMY NMOBEPXHOCTAMM

2

'”'J.(xz—z)dxdydz,T:x:O,y:O,x:l,x+y:2,z:O,z:x2+y?
d

2
5.HaiiTn 06bém v nnowaap nosepxHoctm tena: T ={(X,y,2):x>0,2x+3y<12,0<z< y?}

6. HaVITMLLEHTp Macc ogHopoAHOro Tesna, orpaHM4YeHHOTo NOBEPXHOCTAMM:

y=4,x*+7° =4y.

PekomeHayeTca nonyyeHHble pe3ynbTaTbl NpoBepuTb B Nnakete MATLAB.

nAa3 Ne8.ANPDEPEHLMANIbHLIE YPABHEHUA
BapuaHTO0.

Onpegenntb TWMN ypaBHEHMA W HaWTM obwee (4acTHoe) peweHne auddepeHLManbLHOro

ypaBHeHuss 1-ro nopsakKa:

1. X-yl+y? +y-y-vJ2+x*=0.

2. Yy =3x+y-2 y(0)=2.



3. xy’:y+x~c052X.

a. 2(xy'+y)=x-y>;  yD=2.
1 1

5. (2x-1-—) dx+(;—2y) dy=0.
X

Pewntb pguddepeHuManbHble YpPaBHEHUA  BbICLUIMX NOPAAKOB:

"

6. Xy"+y"'=x+1

2 2yy =) -1 YO=3; Y042

8. YV'+14y"+49y' =

=X

8. Y'Y= 2+e

PekomeHayeTca nonyyeHHble pe3ynbTaTbl NpoBepuTb B Nnakete MATLAB.

nAa3 Ne9.YNCNOBbIE N PYHKLMNOHA/IbHbLIE PAAbI
BapuaHT0.
y 2 iz n“+n-2
1. Jloka3atb CXOAMMOCTb U HAUTU CYMMY psijia N=2 .

Z.HCCHCI[OBaTB Ha CXOAUMOCTDL pAbI:

= sin? nv/n - = nl(2n +1)! = (3n-2\"
a); nn Z ( J’B); Gn)! Zln[4n+1j

& ; (3n +1),/In(n +5)

3. HccnegoBathb PAABI HA a6COJ'IIOTHy}0 " YCJIIOBHYIO CXOOUMOCTh:

) Zsmn\/_ ) i (-1)" %) Z( )"@n+1)

- " “ninn+l) 7 4 3n+2

4. Haiitu cymmy psaa z ) ¢ TouHocThio 110 0.001.

= 4"(2n+1)



5. Haiitu 0651acTh CXOMMOCTH CTENIEHHOTO Psija:

= (D2 (x+ )" 24" (x—3)%
Y le iz 0 le Jan+1

6. Paznoxute pynkauto B psag Teiopa mo creneHsM X :
a) (3+e7)%,6)7/(12+x—x)?, B) In(1— x —20x?).

7. Beraucnuth uHTErpai ¢ TouHocthio 10 0.001:

0.5 dX 0.2
a) _[ 6) _[sin(25x2)dx .
0 0

Y1+ x*

Pexomenyercs mosyueHHbIe pe3yibTaThl IpoBepuTh B nakere MATLAB.



NPUNOXKEHUE 2

IIpuiao:kenue 2. OIleHOYHBIE CPEACTBA /1A IIPOBEAESHUA IIPOMEKYTOUHOU aTTeCTalluH

a) MnhaHupyemble pesyabraTbl 06yyeHUA M OLEeHOUYHbIe CPpeAaCcTBa ANA NPoBeaeHUA NPOMEXKYTOUHOM aTTecTauuu:

Koa vHanKkaTopa

NHAMKATOP JOCTUMKEHMA KOMMETEHLNK

OueHo4Hble cpeacTsa

OMNK-1 Cnoco6eH NnpumeHATb ecTeCTBEHHOHAy4Hble U 06LenHKeHepHble 3HaHUA, MeToAbl MaTeMaTUYECKOro aHaIM3a U MOAEIMPOBaHUNA, TEOPETUUECKOro U

3KCNepumMmeHTaZIbHOro uccnepoBaHua B ﬂpOdJECCVIOHaIIbHOVI AeATeNIbHOCTU.

OnkK-1.1

Peluaet cTaHAapTHble NpodeccmoHasibHble
334341 C NPpUMEHeHnem
ecTecTBeHHOHaY4YHbIX U 06LENHIKEHEPHbIX
3HaHWI, METOA0B MaTeMaTUYECKOro aHam3a
N MOAENNPOBaHUS;

TecTbl K TEOPETUYECKUM BONPOCAM
1. MycTb HeKoTOpbI Npouecc (B U3NKe, SIKOHOMMKE, BUONOTUN U T.A.) onucbiBaeTca GyHKLMEN, 3a4aHHOM
BCIOZly, KPOME HEKOTOPOM TOUKM X. Kakoe maTemMaTnyeckoe AeUCTBUE HYXKHO MPUMEHUTb, YTOGDI
onpeaennTb 3HayeHne GyHKLMKN B 3TOM TOUKe? BbibepuTe NpaBu/IbHbIA OTBET:
O MHTEerpan mnpeaen O NPOU3BOAHYIO O ONpeaenunTenb
2. KaKoe maTemaTuMyecKkoe NOHATME UCMONb3YETCA A1A HAaXOXKAEHUA:
B du3MKe - CUAbI, CUbI TOKA, CKOPOCTU M YCKOPEHUSA, TENJIOEMKOCTH.
B XMMMM 1 ecTecTBO3HaHWU - 403bl N1€KAPCTBA, NPWN KOTOPOW NOBOYHbIN 3PPEKT byaeT MUHMMAbHbBIM, a
peakuma MakCUManbHOWN.
B BoeHHOM Zefie - B 334a4ax 0 npecaefoBaHuu.

B cenbckom xo3saMncTBeE - ana onpeageneHna paumMoHasibHOro COOTHoWeHNA CTOPOH NPAMOYIro/ibHUKa,




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

ABNIAOWMXCA OCHOBOW CEeTU NONIEeBbIX pa60T.
OTBeT BNULWNTE B UMEHUTENBLHOM Naaexe, CTPOYHbIMU 6yKBaMVI

npon3sBoaHanA

3. KaKkoe CBOMCTBO XapaKTepusyeT rpaduKkn ABUHKEHMA NPOM3BO/IbHBIX MaTepPMasibHbIX YacTML, Ha NJOCKOCTU
M B NpOCTpaHcTBe?

H HENPEPbIBHOCTb O Pa3pbIBHOCTb O H6eckoHeyHoCcTb O rnagKocCTb

4. YcKopeHUue ABUXKEHUS, 3a4aHHOro dyHKUMen y(x)BblUMCAAETCS NMPU NOMOLLY BbipaKeHwus

b dy  d?
of y(x)dxof, y(x)dxmd—zl d_szl

5. naBHas YyacTb NpupaLLeHma GyHKLMN HOCUT Ha3BaHMe
O npou3soaHan mandbdepeHLMan O NpMpocT GYHKUMK O UHTErpan
6. AnddepeHuyman GyHKLMM NpUMEHSETCA Npu

0 nccnenoBaHMM Ha HeENPEPbIBHOCTb O HaXOXAeHUU Npeaesios m I'IpVI6J'IM)KeHHbIX BblHUCNEHNAX O
HaXoXaeHunn obnactu onpeaeneHnAa

7. ECvi U3BECTHA CKOPOCTb U3MEHEHMA KaKoM-HUBYAb BeIMUMHbI, TO A1 €€ HaXOXKAEHMA UCNOob3yeTcA
B MHTErpupoBaHue 0O amobdpepeHuMpoBaHMe O UCCef0BaHME Ha HENPEPbIBHOCTb O Npeaebl

8. [Ona HaxoxaeHnA ONTUMaNbHOM CTpaTternm B SKOHOMUKe NCNosib3yeTca




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

O MHTerpvpoBaHve m anbdepeHUNpoBaHne O UCCe0BaHMe HAa HENPEPLIBHOCTb O Npesesbl
9. Tabnunua, 3a4atoWwas NonapHbie PACcCTOAHUA MEXAY HECKO/IbKMMU NYHKTaMMU, ABAAETCA
O cucTeMol O onpeaenntenem mmaTpuuen O napannenenunegom
10. A peweHuns TpaHCMOPTHOM 334341 MOXKHO MCMO/1b30BaTb
0O NPOM3BOAHbIe O NpeAe/bl B MaTpULbl O MHTErpanbl

11. Korga Ha maTepurasibHYH0 TOYKY HaJIOMKEHbl JIMHENHbIE YCA0BUS, 417 ONUCAHUA ee ABUMKEHUS
HeobxoaMMOo UccnenoBaTtb

O MaTpuLy O onpeaenvTe/ b B CUCTEMY YPAaBHEHWI O NPOU3BOAHYIO
12. Ha Teno aencreyeT HECKOAbKO CUA. 1A HAXOKAEHUA Pe3YbTUPYIOLLEN MCNONb3YIOT
N C/I0XKEeHWe BEKTOPOB O AnddepeHUnpoBaHMe O UCCNef0BaHME HA HENPEPbLIBHOCTb O Npesenbl

13. A BbluMcaeHUa paboTbl CUbI HA NepPeEMELLEHNN UCMONb3YIOT

0 BEKTOpPHOE NponsseneHmne m CKanapHoe npon3dseageHne 0 HenpepbIBHOCTb O CMeLLaHHOE

npouseeseHune

14. OnAa Bbl4MCNAEHMA MOMEHTA NHEPLMN UCMONL3YIOT
B BEKTOPHOE Npou3BeseHne O CKanApHoe Nnpon3seneHme
0O anddepeHuMpyemocTb O CMELaHHOoe NponsBeseHue

15. s BbluMCAEHMA 06 bEMOB UCMO/b3YIOT




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

O BEKTOPHOE nNpounssedeHme 0O CKaaapHoe npon3sengeHune
O auddepeHLMpyeMoCTb B CMELLAHHOE NPou3BeaeHne
16. Touka ABMXKETCA Ha NJIOCKOCTU PABHOMEPHO M NPAMOJIMHENHO. Ee TpaeKkTopua 3agaeTca ypaBHEHNEM
o Ax+ By =Co Ax?*+ By? =Co Ax?> —By? =Cmdx+By3 =0
17. CNyTHUK ABUMKETCA BOKPYT NAAHETbI NO 3aMKHYTOMN opbuTe. Ee ypaBHeHME
o Ax+By =Cw Ax? + By? = Co Ax? —By? =(Co Ax+By3=0
18. MNpu cTpenbbe U3 opyansypaBHEHME TPAEKTOPMU CHapaaa
o Ax + By = C 0Ax? + By? = Co Ax? — By? = CmAx? =By =0

19. Mpu nocTpoeHUN GYHKLUUMU NPUBLIAN B SKOHOMUKE ANA INHENHON MOAENN USAEPIKEK, FPadUKOM
dYHKLMM NpUbbIAN ABNAETCA:

O runep60onac OKPYKHOCTb M NpAMan O napabona

TeopeTtnyeckmne Bonpocbl ANA IK3amMeHa

1 cemectp

1. Murewanmeeni nacer MATLAB: MHTEp®EIC Cpeabl U OCHOBHbIE ONepauuin.
2. Npepen dyHKLUMM B TouKe. Mpeaen dyHKUMM B 6eckoHeuyHOCTU. OAHOCTOPOHHME Npeaensl.

3. BecKoHe4YHo Masible 1 beckoHeuyHo 6onblune PyHKUMK, CBA3L MeXay HMMK. CBOMCTBA BECKOHEYHO
MasnbIx GYHKLUNA.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

4. Teopembl 0 Npegenax. PackpbiTve HeonpeaeneHHOCTEN.
3ameyaTenbHble npeaensl.
CpaBHeHMe BeCKOHEYHO ManbiX GYHKLMIA. DKBUBANEHTHbIE BECKOHEYHO Masible GYHKLUN U OCHOBHbIE
Teopembl 0 HUX. [IpUMEHEHME K BbIYUCAEHUIO NPELENOB.
HenpepblBHOCTb GyHKUMM B TOUKE. TOUKM paspbiBa U UX KnaccudpurKaums.
OcHoOBHble TeOpeMbl 0 HeNPepPbIBHbIX PyHKUMAX. CBOMCTBA PYHKLMIA HENPEPLIBHbIX Ha OTpe3Ke.
MpounssoaHas GyHKLUKN, ee reOMETPUYECKUA N PUIUUYECKUIA CMbICI.

10. YpaBHeHUs KacaTeNbHOM U HOPMAAKW K Kpmeoi. iuddepeHumnpyemocTb GyHKLUN B TOUKE.

11. MpounsBoaHaA CyMMbl, Pa3HOCTU, MPOMN3BeAEHUA, HAacTHOro GyHKUUIA. Npon3BOAHAA CIOXKHOM U
o06paTHOM GYHKUMNA.

12. AnddepeHumpoBaHNE HEABHbBIX M NAapaMeTPUYECKM 3a4aHHbIX PyHKUMI. Jlorapudmmyeckoe
andodepeHunpoBaHue.

13.Mpoun3BOAHbIE BbICLUMX NOPALKOB.

14. AnddepeHumnan pyHKUmn. FeomeTpudeckunii cmoicn anddepeHuymana. OCHOBHbIe TEOPEMbI O
andodepeHumnanax.

15. MpumeHeHne guddepeHumana K NpubANKEHHbIM BbIYUCAEHUAM.

16. OcHOBHble Teopembl gndbdepeHLmanbHOro ucumcnenuna: Ponns, larpanka u Koww.

17.Mpasnno Nlonutans.

18.YcnoBMA MOHOTOHHOCTU QYHKLMIA. IKCTpeMymbl GyHKLMA. Heobxoanmoe 1 focTaTouHOoe yCa0BuA
aKcTpeMymMa GyHKLUMN.

19. Hanbonbluee N HaMMeHblLUee 3HaYeHUs GYHKLMM Ha OTPeE3Ke.

20. Bbinyknoctb rpaduka ¢yHKLMK. Touku nepernba. Heobxoammoe 1M [OCTaTOYHOE YCA0BUA TOYEK
neperuba.

21. AcumnTOoTbl rpadmKka GyHKUUK.

22. MepBoobpa3Han. HeonpeaeneHHbIN MHTErpan n ero cBoicTea. Tabnmua OCHOBHbIX MHTErPanos..

23. OCHOBHble MeTOAbl MHTErPUPOBAHMA: 3aMeHa NePEeMEHHON N UHTETPUPOBAHME MO YaCTAM.

24. WNHTerpmpoBaHue paumoHanbHbiX GyHKLWNA.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
41.

42.
43.
44,
45.

46.

NHTerpupoBaHMe TPUrOHOMETPUYECKUX QYHKLINIA.

NHTerpupoBaHue nppaLmoHanbHbiX GYHKLNA.

OnpepeneHHbIN MHTErpan Kak Nnpeaen UHTerpaabHOM CYMMbI, ero CBOMCTBA.

dopmyna HbtoToHa — JleitbHuLa. OCHOBHbIE CBOMCTBA ONpeaeneHHOro NHTerpana.

BbluncneHne onpegeneHHoro WHTerpana (3ameHa MepemeHHOW, WHTErpuMpoBaHME Mo  4acTaMm).
NHTerpupoBaHMe YETHbIX N HeYeTHbIX QYHKLNIA B CUMMETPUYUHbIX Npeaenax.

FeomeTpuyeckune n GpusnMyeckne NPUNOKEHUA onpeseseHHOro MHTerpana.

MaTtpuupbl. Buabl matpuy,. JencTBus Hag maTpuuamm.

Onpepenutens. OnpeaeneHne, CBOMCTBA onpegenuntens.

HeBblpoxaeHHaa maTpuua. O6paTtHas maTpuua. PaHr maTpuubl.

CucTeMbl IMHENHbIX ypaBHeHUI. OcHOBHble NoHATUA. CoBmecTHOCTb C/1AY.

PelleHne HEBbIPOXKAEHHbIX NMHENHbIX cuctem. Popmynbl Kpamepa. MaTpuuHbliii meTos,

PelleHne cuctem NMHENHbIX ypaBHEHUI MeTogom laycca.

Cnctembl IMHENHbIX OAHOPOAHbIX YPABHEHWIA.

BekTopbl. JIMHeMHble onepauuMn Hag BekTopamu. [poeKuua BeKkTopa Ha ocb. Moaynb BeKTopa.
Hanpasnstowme KOCUHYCbI.

CkanapHoe npousBefeHWe BEKTOPOB, €ro CBOMCTBA. [1pMAOKEHMA CKANAPHOrO NpPoOU3BeAEeHMA B
reomeTpun, pusmke.

BekTopHOE npounsBeseHMe BEKTOPOB, ero CBOMCTBA. MpunaoKeHa BEKTOPHOro Npon3BeaeHus.
CmelwaHHOe Npou3BeAeHME BEKTOPOB, Er0 CBOMCTBA. [1pMA0KEHUA CMELLAaHHOIo NPOM3BeAEeHUS.
YpaBHeHUs NPAMOI Ha N/IOCKOCTW.

YpaBHEHMA NNOCKOCTM B MPOCTPAHCTBE.

YpaBHeHUs NPAMOI B NPOCTPAHCTBE.

B3anmHoe pacnonoxeHue NpsmbIX U NAOCKOCTEN. Yron mexay HUMKU. PaccTosiHMe OT TOYKM A0
npsiMoi, NnockocTh. TouKa nepecevyeHma NPAMON U NAOCKOCTH.

Kpu1Bble BTOpPOro nopaaka: OKPY*KHOCTb, 3AAUNC, Trmnepboa, napabona, Ux reomeTpmyeckme CBOMCTBA U
ypaBHeHUs
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47.

48.
49.
50.
51.

52.
53.
54.
55.
56.

57.
58.
59.

Obnacte onpepeneHuns OHIM. TMNpepen, HenpepbiBHOCTb. CBoWcTBA GYHKUMWA, HEMNPEpPbIBHbIX B
OrpaHUYEeHHOWM 3aMKHYTOM 0bnacTu.

YacTHble NPOM3BOAHbIE NEPBOTO NOPALKA, UX TEOMETPUYECKOE UCTONIKOBAHME.

YacTHble NpoM3BOAHbIE BbICLUMX NOPALKOB.

OnddepeHumpyemoctb 1 nonHbin auddepeHuman GyHKLMN.

MpumeHeHne nonHoro guddepeHuMana K NPUBANKEHHbIM BbluUCaeHUaM. OubdepeHumansl BbICLLMX
nopsaKoB.

MpownsBoaHas cnoxHom PpyHKUMK. MoaHan Npom3BoaHan.

KacaTenbHan NA0OCKOCTb M HOpMasib K MOBEPXHOCTM.

IKcTpemym GyHKUMM ABYX NepemMeHHbIx. Heobxoammoe 1 40CTaTOYHOE YCI0BME SKCTPEMYMA.
Hanbonbluee M HaMMeHbLLee 3HaYeHUA GYHKLUMM B 3aMKHYTOM obnacTu.

[BOIMHOM MWHTErpan: OCHOBHble MNOHATUA W onpeaeneHua.fleoMeTpuYeckuii U GU3MYECKUIA CMbICA
[ABOWHOro MHTErpana.

BbluncneHve gBOMHOIO MHTErpana B AEKAPTOBbIX KOOPAMHATAX.

BbluncneHue gBOMHOIO MHTErpasaa B NOASPHbIX KOOPAMHATAX.

Onk-1.2

Pewaet I'IpOd)ECCVIOHa}'IbeIe 3aga4un c
npumeHeHnem MeToa0B TEOPETUHECKOTO U
IKCNEPUMEHTAIbHOIo nccnenoBaHuA

TecTbl K NPaKTUYECKMM BOMpPOCcam

1. HapaweHHaa cymma B TeYEHMM NAET NPU AUCKPETHBIX NPOLLEHTaX onpeaenseTcsa no ¢opmyne

mn

s=p(1+2)
m

I'AEj - HOMMHa/IbHAA CTaBKa NPOLLEHTOB, M - HAC/N10 NepMo[0B HAYNC/IEHMA NPOLEHTOB B roay, P—

ncxoaHaAa cymma.

Ha nepBoHavanbHyto cymmy gonra P = 10 Tbic. 0. HEMNPEPbIBHO HAYMCAAIOTCA NPOLLEHTbI C




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

HOMMHaNbHOM cTaBKON] =7,5% B TeueHne n=10 neT. OnpeaennTb HapalleHHyo cymmy. OTBeT
BBeauTe

C TOYHOCTbIO 10 COTbIX.
OrBet.HapaweHHaa cymma coctasuT 21,17| Tbic. gon.
2. LlemeHTHbIM 3aBoA NPOU3BOAUT X T LleMeHTa B AeHb. [0 40roBopy OH A0J/IKEHEeXeAHEBHO NOCTABAATbL

cTpouTenbHon pupme He meHee 20 T uemeHTa. MPon3BOACTBEHHbIE MOLLHOCTY 3aBO/a TaKOBbI, YTO
BbIMYCK

LemeHTa He MOoXKeT npesbiwaTb 90 T uemeHTa B AeHb.
Onpepenntb, Npy Kakom obbeme NPOM3BOACTBA YAeAbHble 3aTpaTbl 6ByayT HanbonbwMmm
(HanmeHbWMMK), ecnn GyHKUMA 3aTpaT UMeET BUA;

K = —x3 4 98x2 + 200x

7

a yae/ibHble 3aTpaTbl COCTAaBAT:

K
== —x2 4 98x + 200

MpumeyaHue: OTBeT BBEAUTE B COOTBETCTBYOLWMNE KNETKN.

Haunbonblime 3atpathbl fi ., =12601npu Bbinycke TOHH UEeMeHTa;
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HanmeHblimne 3aTparThl fHaHM : npwu BbiNycCkKe TOHH UeMeHTa.

MpumepHoble npakmuveckue 3a0aHuUsA 014 3K3ameHa:

1.B HEKOTOpOM 6VIOLI,EHO3E KO/IMYECTBO BUOMACCHI C TeYEHMEM BpemMmeHu 3a4a€eTcA cne,u,yrou.l,eﬁ

byHKUMOHabHOM 3aBucumocTbio f(x)oT BpemeHu paseutna x.Onpeaenntb Koam4ectso 6Momacchl

BOBpeMAX = X,.JIpumevaHue: B C/ly4yae HELLENIOr0 OTBETA OKPYIINTL A0 ABYX 3HAKOB MOC/e 3anATOM.

a)

6)

B)

1+ 4x — x*

f =, =
(x) x + 3x2 + 2x* %o

OTBET:m

3x-arcsin2x

flx) = Xo=0

3 )
COS X —C0S° X

OTBeT:@

. OTBeT:m




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

y me?. o [X=ctg2t,
2. [IBUKEHVEe MaTepuasibHOM TOUKM 334aHO CNeAYIOLMMM YPaBHEHWAMM A) Y =€ :6) _
y = In(sin 2t).
OnpeaenunTb B KaXK40M U3 CAeytoLmX Cly4aeB CKOPOCTb B MOMEHT BpemeHn X, = 1.

MpumeyaHue: B Ciyyae HELENOro OTBETA OKPYI/IMTb 0 ABYX 3HAKOB MOC/e 3anaTon.

OTBeTbI:
a
6) [ 0 |

3. B kBaHTOBOI1 MeXaHHMKE Ha BOJIHOBbIE ()YHKIIMH MOTYT JACHCTBOBATh Pa3IMYHbIE ONEPATOPbI, B TOM UHCIIE
orepaTopsl YMHOXKEHHsI Ha KOMIUIEKCHbIe uyucia. X 0003HauaroT MpOCTBIMH KOMILIEKCHBIMH YHCIIAMHL.
Bbruucnuth ornepaTop, MOMyYeHHBIH MOCIEI0BATENbHEIM YMHOXKEHHEM Ha 4uciio 1 — imocnenoBarenbHo 28
pas.

OT1Be

4. CKOpOCTb ABUXEHUA HEKOTOPOro obbekTa 3agaHa popmynon f(x) = —sin3x - cos5x. Haitn

o T 3T
paccTtoAaHne, NnponaeHHoe obbeKkTom mMeXagy NoNoXeHnem npn xqo = E,EI,O nonoXxeHua npn x; = 7 .

I'lpumeanue: B C/Z1iy4ae HeLennoro OTBeTa OKPyYrinTb 40 ABYX 3HAKOB nocne 3anAToN.

OTBeTtm

5. MNoTHOCTb OTpe3Ka NPAMOIA [2; \/20]3a,u,aeTcs| dopmynoit y(x) =

X
. Bblumcnntb ero maccy.
Vx2+5 y

6.Cuna F(x) = 4x - arcsinx pelcteyeT Npu nepemelLeHnmn n3 Toukn xo = 0B Touky x; = 1. Bblumcauntb




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

ee pabory.

I'Ipumeanue: B C/1ly4ae HeLenoro oTBeTa OKPyYrinTb 40 ABYX 3HAKOB nocne 3anATomn.

OTBe'r:

7. HaliTu maccy o4HOPOAHOM NAACTUHKM C EANHUYHON NAOTHOCTbIO, OFPaHUYEHHON  JIMHUAMM:

lpumeyaHue: B Ciyd4ae HeLLenoro oTeeta OKPYrAnTb 40 ABYX 3HAaKOB nocne 3ansaTon.

OTBe'r:

8. Ha koopaunatsl (X;y; Z)MaTepuaibHON TOYKH HATIOKCHBI YCIIOBHS CBSI3HU:
x+3y+2z=-7, 3x+2y+5z2=6,4x+3y+z=1.
Haiitn ee monoxxenue.

OT1BeT:X =, y= , zZ= .

9. 06yBHana pabpuka npogaet Tydam no ueHe 350py6. 3a napy. M3aepKKM cocTaBnAtoT 63Tbic. pyb. 3a
100nap Tydenb n 75,60TbIc. pyb. 32 85nap.
a) Haiiti Touky 6e3ybbiTouHOCTH.

6) Ckonbko nap Tydenb ¢abpuka [OKHA NPOM3BECTM W NPoAaTb, YTOHbLI NOAYUUTHL
10%40x04a Ha AEHbIM, BNOXKEHHbIe B PUKCUPOBaAHHbIE 3aTpaThl?

OtBer: a) nap obysu; 6) napbl Tydens.

10. NnacTuHKa 3agaHa orpaHMunBaloWmMMm ee HepaseHcTBamn D:x <y < V1 — x2,x = 0.MnoTHOCTb
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o 1 o
NNacTMHKK 3agaHa popmynont y(x,y) = Nezrev HaiTu maccy niacTuHKK.

MpumeyaHue: B ciyyae HELENOro OTBETA OKPYI/IMTb 0 ABYX 3HAKOB Moc/e 3anaTon.

OTBeT:

11. ®upma peanuzyer 4acTh TOBapa Ha BHYTPEHHEM PBIHKE, a IPYTYIO YacTh MOCTABIISIET Ha AKCTIOPT. CBSI3b
LIEHBI TOBAapa (; U €ro KOJIWYECTBA Pq, IPOJAHHOIO HA BHYTPEHHEM PBIHKE, OIIMCHIBAECTCS KPUBOM CIIpoca ¢
YpaBHEHHEM:
p1 +q1 =500
AHAJIOTHYHO JIJIS1 9KCIIOPTA KOJIMUECTBO P, W IIEHA (5, TAKXKE CBSI3aHBI COOTHOIIICHNEM (YpaBHEHUEM KPHBOI
crpoca)
2p, + 3q3 = 720

CyMMapHBbIe 3aTpaThl JAIOTCS BBIPAKECHUEM
C = 50000+ 20(q; + q2)

CnpalumnBaeTca KaKyto LeHOBYIO NOAMTUKY AOKHA NPOBOAMTb GUPMA, YTOBbI NPUbLIAL Bblia
MaKCUMabHa.

OTBeT: ONTUMANbHbIE LEHbl ANA npoaa*Kn Ha BHYTPEHHEM pbIHKE ({4 = M MO 3KCNOopPTY

g -1333)
MaKcumasnbHan I'IpM6bI}1b.

12. HanTtu ctaTnyeckme momeHTbl oTHocuTenbHo ocer Ox n Oy ogHopoaHol  durypel,
OrpaHUYeHHoOW cuHycouaon y = sin {x} n npamoi OA, npoxoaswel 4epe3 Ha4yano0 KoOOpAMHAT

U BepLNHY A(g;l) cuHycomngpbl (x = 0).
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I'Ipumeanue: B C/ly4ae HeLennoro oTBeTa OKPyrinTb 40 ABYX 3HAKOB nocne 3anAToun

Otger: M, =; My =.

13. [laHa cuctema ToYeK, KoopAuHaTbl KOTOPbIX YKa3aHbl B TabsMLe, YNCI0 TOYEK N = 6.

X -1 0 1 2 3 4
y 0 2 3 3,5 3 4,5

TpebyeTca NOCTPOUTL NPAMYIO C ypaBHeHWEM Y = ax + b Tak, YTobbl OHa OT/IMYANACh KaK MOMKHO
MEHbLLE OT AAHHOW CUCTEMbI TOYEK B CMbIC/IE HAMMEHbLUNX KBagpaToB.

MpumeyaHue: B cy4ae HeLENOro OTBeTa OKPYrAUTb A0 ABYX 3HAKOB Noc/ie 3anAToM.
OtBer: a =| 0,74 : b =| 1,55

14. HainTi abcoNtoTHYIO NOrpelHoCTb onpeaeneHms ob6béma LMAnHApa, ecaum ero Bbicota h u anaroHans d
n3mepeHbl ¢ ToYHOCTbio 0,5 Mm. Mocne nsmepeHusa bblIn YCTaHOBEHbI Caeaytowme pasmepbl LMaMHapa:
h=10mm, d=5mm.

OTeeT: BenuumHa o6bEMA LUAMHADPA NEXUT B Npedenax o1 191 |n0[201  jmm?3.

15. UccneoBaTb Ha SKCTPEMYM YHKLUMIO Z = X° — 2Xy + 4y3.

16. .Yawa B dopme napabononaa BpalLLeEHMAB HAYa /IbHbI MOMEHT 3ano/IHeHa BOAOW. B camol HUMKHel
YacTu Yawm umeetcs oTeepcTue paauyca 1; = 0,25, yuepes KoTopoe BbiTeKaeT Boga. M3BecTHO, YTO BbICOTA
yawwm H=4, paanyc BepxHero Kpas R=2. 3a KaKoi NPOMEKYTOK BpeMeHM t 13 Yaluu BbiTeyeT BCA BOSA?
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YcKkopeHue cBob6oaHOro NnageHms NpUHATL paBHbiM g = 9,81.

I'Ipumeanue: B C/1ly4ae HeLenoro oTBeTa OKPyYrinTb 40 ABYX 3HAKOB nocne 3anATomn.

OtBetT: t= .

OnMK-2: Cnoco6eH Ucnosb3oBaTb COBPEeMEHHble MHPOPMAaLMOHHbIE TEXHONOrUU U NPOrpamMmMHble CPeacTBa, B TOM UMC/Ie OTeYeCTBEHHOro NPOU3BOACTBA, ANA peLleHns

3agay npodecCMoHaNIbHOM AEeATE/IbHOCTH.

Onk-2.1

MpuUMeHSAEeT coBpemeHHble
MHGOPMALNOHHbIE TEXHOIOTUN U
nporpaMmmHble CpeacTsa, B TOM Yucie
OTEYeCTBEHHOro NPON3BOACTBA, ANA
pelleHuns 3aaay npodeccnoHaibHOM
AeATeIbHOCTY.

MpumepHsbie npuknadHbie 3a0a4u U 3a0dHUA

3aganume 1. 3akoHBl cmpoca W TNPEeNJIOKEHHS HAa  HEKOTOPHI  TOBap OMNpENeNsioTcs
YpaBHEHUSMHU
p=-2x+12, p=x+3.

a) Haiitu TOUKy ppIHOYHOT'O PaBHOBECHSI.
0) Haiitu Touky paBHOBECHs TOCJE BBEJCHUS HAJIOTa, PaBHOTO 3 Ha €IWHMILY MpoAyKIud. Haitu
yBeJIMUEHHE LIEHBl 1 YMEHBIICHHUS] paBHOBECHOTO 0o0beMa mpopax. Haiitu noxoxn rocymapcrtsa mocie
BBEJICHUS 3TOr0 Hajora.
B) Kakast cyOcuaust mpuBeieT K YBEIMYCHUIO 00beMa MPoIaX Ha 2 eTMHUIBI?
r) Beogurcs nponopuuoHansHbi Hanor, paBHbIA 20% . HaiiTu HOBYIO TOUKY paBHOBECHS U JOXOX
MIPABUTEIILCTBA.

lMpumeuaHue: B cnyvae HeLEenoro OTBETa OKPYI/INTb A0 ABYX 3HAKOB NOC/Ee 3anATOM

OTBeT:a) TOUYKa PbIHOYHOrO paBHOBECHUSA M(;@); 6) Touka paBHOBecun M’(;); B) cybcuams s = E;

r) HOBaA TOYKM paBHOBECUA M"(‘), AOXOA NpasuTenscrea Ry, =.

3aganne 2.3a/1aH 3aKOH JIBIKEHNS MaTepualbHOil Toukny = sin?(x + e* + 1). Haiiti ckopocTs 1

YCKOPCHUC 9TOH TOYKHU B HAYaJIbHBIA MOMCHT BpCMeHI/ItO =0.

Oteet:v(0) =@; a(0) =@.
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3aganue 3.MebenpHast (abpuka npoga€T KaKABIA M3TOTOBIEHHBIH KyXOHHBIN rapHUTYp 1064 THIC.
py6. IlpmoaTromM wm3mepkkm cOCTaBIsAOTO35 ThIC. pyd. 3a8 KyXOHHBIX TapHUTYpoB U 750 THIC. pYO.
3al3 KyXOHHBIX TapHUTYpOB. HaiiT TouKy 6e3yObITOUHOCTH, eciii PYHKIHS U3ACPIKEK JTHHEHHAS.

OTBET:KyXOH HbIX FaPHUTYPOB

3anganue 4.Bpruucnute KOJIMUECTBO 3JIEKTPUUECTBA, MPOTEKILETO 110 MPOBOJHUKY 3a IPOMEKYTOK BPEMEHU
3+t

[0; 1], eciu cwta Toka 3agaetcs hopmysoit I(t) = REvTSH

lTpumeyaHue: B Ciyd4ae HeLenoro oTeeta OKPYrAnTb 40 ABYX 3HAaKOB nocne 3ansaTon.

OTBe'r:.

3aganue S. IlpeanpusTre BeITyCKaeT NPOIYKIUIO TpeX BUAOB: Py, Py, P3 ¥ HCIOJB3YET CHIPHE ABYX
TUnoB:S1 1 S;. HopMmbl pacxosa ceIpbs XapakTepu3yloTCsa MaTpUIIEH:

2 3
A=1|5 2
1 4

e Kaxaplid onement @ (1=1,2,3;)=1,2) 10Ka3bIBaeT, CKOIBKO EMHHMIL CBIPbSA J-IO TUIIA PACXOyETCS
Ha TIPOU3BOJICTBO €IUHHMIIBI TPOYKIMH i-T0 Bua. [L1aH BBITycKa MPOIYKIMK 33]]aH MaTPHUIIEH-CTPOKON
C = (100 50 130), cTouMOCTb SAMHUIIBI KAXKI0T'0 THIIA CHIPhS (ICH. €1.) - MAaTPHUIICH CTOIOIOM:

_ (30
B = (50)
OHpe,I[eJ‘II/ITB CTOUMOCTHB CI)IpL}I.

OTBerT: ,u,eH. en.

33[[3HI/IC 6.B IPOU3BOACTBE UCIIOJB3YIOTCA TPHU BUOA CBIPbA X, Y, Z. I[HSI HU3TOTOBJICHUS C€IUHUIIBI




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OueHouHble cpeacTsa

MMPOAYKIHH UCIOJB3YOTCA TPU ACTAIN, IJId KaXXJI01 U3 KOTOPBIX HaJIaracTcCs yCJIOBHUE Ha NCIIOJIb30BAHNUE
KaXKa0Tro U3 BUAOB ChIPbA:

x+3y—2z=5, 2x +5y—4z =18, 4x + 11y — 9z = 17.

KaKoe Ko/IM4ecTBO Cbipbs KaX40ro U3 BMa0B UCMo/ib3yeTca?

orBeT: X= ; y =; z= .

2
o o X,
3apganme 7. HaiiTn HampaBieHHe HauOOJBIICH CKOPOCTH M3MEHEHHUsl cKajsipHoro moist U = ZLS B TOYKaXx

M;(3;2;-2) u M,(2;—-1;1).

lpumeyaHue: B cCnyvae HeLenoro OTeeTa OKPYrAnTb 40 ABYX 3HAKOB nocne 3anATON.

omser: gradU|y, =(| 05 | [-15 ||-225 |, gradUly,=( 1 | 6 ).

3aganue 8.HeOombmmast ¢pupma Ipou3BOAUT ABa BUAA TOBapoBGq U Gou mpomaaet ux mo mnere 1000 u 800
cootBeTcTBeHHO. DyHKIWMA 3aTpat (M3aepxkek) umeeT BuL: 2Q3 + 2Q,Q, + Q3, r1eQ, u Q,0603HauaroT
00BEMBI BHIITYCKa COOTBETCTBEHHO TOBapoBG 1 U Gy.

TpebyeTca HaWTK Takme 3HaveHns Qqn Q,, Npu KOTOPbIX NPUBLINL, NoNyYaemas GUPMON, MaKCUMasIbHa.

Oreer:Q; =| 100 | Q, =| 300 |

3ananme 9. Haiitu MaccCy TIIOCKOM MIACTHHKM, OTpaHHYEHHOH KpUBBIME X = 1,x = 4,y = x,y = x?, eciu

€C MJIOTHOCTDb B TOUKC paBHA CYMMC KOOpAUHAT 3TOM TOYKH.

lpumeyaHue: B Cniydae HeLenoro oTeeta OKPYranTb 40 ABYX 3HAKOB nocne 3anaTom

OTBeT:.

3apganunel0. [ns pelleHns 3a4a4m caenanTe CXeMaTUYeCcKMii YepTeX U NoayunTe GyHKUMOHANbHYIO
3aBMCMMOCTb MO YKa3aHUIo K 3aga4e. HalamTe obnactb onpeaeneHuns aTo GyHKLUKM NO CMbICAY 334a4M.
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Bbluncante sHauyeHMA 37O GYHKUMM NPU TPEX PA3ANYHbIX 3HAaYEHMAX apryMmeHTa. Mccneayiite GyHKUMIO Ha
Hanbosbliee N HaumeHbluee 3HavyeHUA. OTBETbTE HAa BOMPOC 3a4a4u.

«CeueHune ToHHens umeeT GopmMy NPSMOYro/IbHNKA, 3aBEPLUEHHONO NoyKpyrom. MepumeTp ceyeHmns 18 m.
Mpy Kakom pagnyce NoayKpyra naowaab ceyeHusa byaeTt HambonbLuen?»

O603HaubTe paguyc noaykpyra yepes I u BbipasuTe niowanb S ceuenus kak dyHKumwo ot I
S =S(r).

3apaHuell. Ha Kakolt BbicOTe  Haf, LLeHTPOM KPYFA0ro CTona paauyca a caeyer noMecTUTb Aamny, Ytobbi
OCBELLEHHOCTb Kpas cTosa bbina Hanbonben?

3apaHue 12. U3aeprKKn NepeBo3KMABYMA TPAHCMOPTHLIMU CPeaCTBaMM BblpaxKatoTca QyHKLMAMM

y =20x+100 n y =25x+70, rae x —3TO AaNAbHOCTbNEPEBO3KNBCOTHAXKUIOMETPOB,ay
—TPaHCNOPTHbLIEPACXOAbIB AEHEKHbIX eANHULAX. OnpeaennTb, HAUMHAA C KAaKOro paccToaHuna bonee
9KOHOMMYHbIM CTAHOBUTCA NEepPBOE TPAHCMOPTHOE CPEeACTBO.

OtBer: [Mpu pacctosHUKN BosblieM, YEM KmnomeTpos.







6) Mopsadok npoesedeHus npomexcymoyHoli ammecmayuu, NoKasamenu u Kpumepuu oyeHUsaHus:

MpomexkyToYHas aTTecTauma No gucumnanHe «MpuknagHas matemaTMKa» BKIOYaeT TEOPETMYECKME BOMPOCHI, NO3BONAIOLLME OLEHUTb YPOBEHDb YCBOEHMUS
06YyYaloLWLMMNCA 3HAHWUI, U NPAKTUYECKME 334aHUS, BbIABAAIOLLME CTENEeHb CHOPMMPOBAHHOCTM YMEHWIA U BAAAEHUI, NpoBOAUTCA B dopme 3K3ameHa (1 m 2
CeMecTpbl).

3K3amMeH Mo AaHHOM AUCUMMN/IMHE NPOBOAMTCS B YCTHOM Ppopme Mo 3K3aMeHaALMOHHbIM BUieTam, Kaxkabli U3 KOTOPbIX BKAKOYAET 2 TEOPETMYECKUX BOMPOCa U
OZHO MpaKTU4YecKoe 3agaHue.

lMoKasaTenu n KpuTepun oL,eHUBaHUA IK3aMeHa:

— Ha OLEHKY «OT/IMYHO» (5 6annoB) — 0byyaloWmiica 4EMOHCTPUPYET BbICOKUI YPOBEHb CHOPMMPOBAHHOCTN KOMNETEHLMI, BCECTOPOHHEE, CUCTEMATUYECKOE U
rnybokoe 3HaHWe yyebHoro matepunana, cBO60AHO BbINOAHAET NPaKTUYECKMeE 3a4aHMA, CBOBOAHO onepupyeT 3HAHUAMU, YMEHUAMMU, NPUMEHAET UX B CUTYaLUAX
NOBbILWEHHOM CNOMKHOCTW.

— Ha OLLEHKY «Xxopowo» (4 6anna) — obyyalowmiica AEMOHCTPUPYET CPeHNI ypoBeHb CHOPMUPOBAHHOCTU KOMMNETEHLUIA: OCHOBHbIE 3HaHUA, YMEHMA OCBOEHbI, HO
[0NyCKatoTca He3HaYMTe IbHbIe OLWMBKN, HETOYHOCTHU, 3aTPYAHEHMA NP aHAIUTUYECKMX ONepaLmaX, MepeHoce 3HaHUI U YMEHUI Ha HOBble, HeCTaH4apTHbIe
CUTyaumu.

— Ha OLEHKY «yA0BAETBOPUTENBbHO» (3 6anna) — 0bydatoWmMiica AEMOHCTPUPYET NOPOroBbIM YPOBEHb CHOPMMPOBAHHOCTA KOMMNETEHLMI: B XO4E KOHTPOJIbHbIX
MepOoNpPUATUIA AOMYCKAOTCA OLUMBKK, NPOABAAETCA OTCYTCTBUE OTAE/bHbIX 3HAHMI, YMEHMWI, HaBbIKOB, 06YYaIOLMIACA UCMbITbIBAET 3HAYUTENbHbIE 3aTPYAHEHMSA NPU

onepunpoBaHUN 3HAHUAMU U YMEHUAMU NPU UX NepeHOoCe Ha HOBble CUTYaLlnn.

— Ha OLEHKY KHEYA0BNEeTBOPUTENbLHOY (2 6anna) — obyyarowminca AeMOHCTPUPYeT 3HaHMA He 6onee 20% TeopeTUYeCcKoro MaTepmana, AOMNYCKaeT CyLLLeCTBEHHbIE
OLUMBKK, HE MOXKET NOKa3aTb UHTE/IEKTYaIbHbIe HaBbIKM peLleHnA NPOCTbIX 3a4au.

— Ha OLeHKY KHeyA0BNeTBOPUTENbHOY (1 6ann) — obyyatowmiics He MOXKET NOKa3aTb 3HAHMSA Ha YPOBHE BOCNPOM3BEAEHUS N 06 bACHEHUA MHGOPMALMM, HE MOKET
NoKasaTb UHTE//IEKTYa ibHble HaBbIKM PeLLleHnA NPOCTbIX 3a4au.









