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Pabouyas mporpamma nepecMoTpeHa, 0ocyxaeHa 1 o100peHa Juis peanuzauuu B 2025 - 2026

ydaeOHOM roay Ha 3aceqaHuu kKadeapsl [IpuknagHoil MaTeMaTHKN U HHPOPMATHKH




[IpoTokosn oT 20 . Ne

3aB. kadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM rojiy Ha 3acenanuu kadeapsl [IpukiagHoil MaTeMaTHKH ¥ HH)OPMATHKH

[IpoTokosm oT 20 . Ne

3aB. kadenpoii I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2027 - 2028
y4ueOHOM roay Ha 3acenanuu kadeapsl [IpuknagHoit MaTeMaTuKu U MHPOPMATHKU

[IpoTokosm oT 20 . Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2028 - 2029
y4aeOHOM roay Ha 3aceqanuu kadeapel [IpuknagHoi MaTeMaTHky U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOYJIs1)

O3HaKOMHUTH 00y4aeMbIX C OCHOBHBIMHU MOHATHSAMHU M METOJAMH MaT€MAaTHKH, CO3/1aTh
TEOPETUYECKYIO U MMPAKTHUYECKYIO 0a3y MOATOTOBKHU CIEIMAIMCTOB K ICATEIbHOCTH, CBS3aHHOM C
MIPOEKTUPOBAHUEM, pPa3padOTKOM W TNPHUMEHEHHEM IPOTPAaMMHOTO OOECIeYeHHs CpEACTB
BBIYHMCIIUTEIBHON TEXHUKHU M aBTOMATU3UPOBAHHBIX CUCTEM.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOorpaMmsbl

Jucuunnuna [TpukinagHas MmateMaTuka BXOJUT B 00s13aTENbHYIO YacTh Y4eOHOTO IIaHa
00pa3oBaTebHON MPOTPAMMBI.

JUia  u3yyeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHWs  (YMEHUs,  BIAJCHHUSA),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

Jlj1g ycrienmHoro yCBO€HUs JaHHOM AUCHUIIIIMHBI HE00X0AUMO, YTOObI 00yyaeMblii BiIaesn
3HAHUSIMH, YMEHUSIMH M HaBbIKaMH, CPOPMUPOBAHHBIMU B IPOLIECCE M3YYEHHUS] MAaTEMaTHKU B
CpeIHEN MIKOJIE.

3HaHus (YMEHMsI, BJIaJICHUs), [TOJIyd€HHbIE NPU U3YUYEHUU JaHHON JAUCUHUILUIMHBI OyayT
HE0OXO0IMMBI JJIs1 U3YyYEHUS] AUCIUILIINH/TIPAKTHK:

YucneHHbIE METOIBI

Matemaruueckas TIOTUKa U JUCKPETHAs MaTeMaTuKa

Maremaruueckasi CTaTUCTUKA

duznyecKkrue OCHOBBI MEXAHUKH U ONITUKU

3 KomnereHuuu ody4yawiierocsi, fopMupyemMbie B pe3yJibTaTe 0CBOECHUSI

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynprate ocBoeHus gucuuiuiuHbl (Monynsi) «llpuxiamnHas  maremartukay
oOyuarouuiics JoykeH 001a1aTh CASAYIOIMMI KOMIETECHITUSIMHU:

Kon nanukaTtopa NHaukaTtop J0CTHKEHUS KOMIIETCHITUN

OIIK-1 CnocobeH MpUMEHSTh €CTeCTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIC 3HAHUS, METOIbI
MaTeMaTHYeCKOr0 aHajih3a U MOJEIUPOBAHUS, TEOPETHUYECKOTO U AKCHEPUMEHTATbHOIO
UCCIIeIOBaHUs B IPO(heCCHOHATbHOU IeSTEIbHOCTH;

OIIK-1.1 Pemraer cranmapTHeie TpOQECCHOHANBHBIE 3a7a4dl ¢ IPUMEHEHHUEM
€CTECTBEHHOHAyYHBbIX M  OOLIEMH)KEHEPHBIX  3HAHHUM,  METOJIOB
MaTeMaTHYECKOI0 aHaIn3a U MOJICIUPOBAHUS

OIIK-1.2 Pemaer mnpodeccuoHanbHble  3aJa4yd ¢ OPUMEHEHHEM  METOJIOB
TEOPETUYECKOI0 M AIKCIEPUMEHTAIBHOTO MCCIICIOBAHUS

OIIK-2 Cnoco6GeH mOHUMATh MPUHIIUIIBI PA0OTHl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUN
Y IPOrPaMMHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOJICTBA, H UCIIOIb30BATh UX MPU
PEIICHUH 33124 TPO(ecCHOHANIBHOMN NesITeIbHOCTH,

OIlK-2.1 [Ipumensier coBpeMeHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU U IPOTPAMMHBIE
CpElCTBa, B TOM YHUCIJIE OTEYECTBEHHOTO TPOU3BOACTBA, JUISl PELICHUS 3a/1a4
npodeccuoHanbHOM AeITeIbHOCTH




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0miast TpyI0eMKOCTh AMCIUIUIMHBI COCTABISIET 9 3aUeTHBIX eAuHUIl 324 aKkaj. 4acoB, B TOM

YHUCIIC:

— KoHTakTHas padora — 200,95 akaz. gacos:
— aynutopHas — 192 aka. 4acos;

— BHeayauTopHas — 8,95 akas. 4acos;

— camocTosTenbpHas pabota — 51,65 akay. gacos;
— B opMe npakTuieckoi moarotopku — 0 aka. gac;
— IMOJITOTOBKA K 3K3aMeHy — /1,4 aka. yac
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1. JluneiiHas ® BeKTOpHas
ajredpa
1.1 Jluneiinas anreOpa:
Martpuus! u necTBus Hajg
HUMH. Onpenenurenu
MaTpul, PAaHI MaTpPHULbL ~ MOATOTOBKA K
TpuiL, p P ’ MPAKTHYECKUM - MIOATOTOBKA K
oOparHast MaTpHIIa.
3aHATUAM, MPAKTHIECKUM
MeTonbl pelieHusi CUCTeM BBIIOHCHAC [ OIlK-1.1,
JIMHENHBIX 6 10 8 ’ OIlK-1.2,
W13 Ne4 - BeimonHeHue MJ13
anreOpanyecKux . N OIlK-2.1
o «JIuneitnas u Ne4 «JIuneitnas u
ypaBHeHuil. KommiekcHeie
BEKTOpHAs BEKTOpHas anredpay
4Hcia. Oneparuu c
anrebpa»
MaIpHUaMM H pellenue| ,
CUCTEM JIMHEUHBIX
YpaBHEHUH B B TaKeTe
- IOATOTOBKA K
A - 3amura W3 Ned
1.2 BekropHas anre0pa: TIPAKTUYECKUM .
JIMHEHHBIE W HETWHEHHbIE 3aHITHASIM «luneiinaz u
oIepayy HaJ BEKTOPaMH BbIHOHHeH,I/Ie BEKTOpHAsl A/reOpay OMR-1.1,
Aty KTop 4 6 |102 - ayuTOpHAS OIK-1.2,
M UX CBOMCTBA. JIeHCTBUSA C N3 Ne4
. KOHTpOJbHAs paboTa OIlK-2.1
BEKTOpaMH B IaKeTe «JIuneiiHas u
(AKP) Ned
MATLAB. BEKTOpHas N
«JIuneliHas anreOpay,
anreOpay,
HWroro no pasaeny 10 16 18,2
2. BBenenue B MaTeMaTH4ECKUI
aHaIM3
- KOHCYJIbTAallH IO
- IOJITOTOBKA K emeHno I3 Nel
2.1 Tlomatne ¢yHKIHA A p ’
o N MPaKTHYECKUM - ayJUTOpHAs
OITHOM TIepeMEHHOM.
MaTemarmacekiii | maKer 3AHATUAM, KOHTponbHas pabora | OIIK-1.1,
1 2 2 - BommoHeHne | (AKP) Nel «IIpenen u| OIIK-1.2,
MATLAB Kak
N3 Nel «lIpenen| HempepbIBHOCTH)» OIIK-2.1
WHCTPYMEHT penIeHus
u - 3amqura U3 Ne 1.
MaTeMaTHYEeCKUX 33129 "
HETIPEPBIBHOCTH) Mpenen u




- KOHCYJIbTAalliH 11O

2.2 IIpenen - moaroroBka k| pemenuto MJI3 Nel,
TOCJIETOBATEIBHOCTH. MPAKTHIECKUM - ayJUTOpHAs
[Ipenen u HEnpepsIBHOCTH 3aHATHAM, KOHTPOJIbHAs paboTa OIIK-1.1,
GyHKINH OJTHOM 6 8 8 - Boimosiaenne | (AKP) Nel «IIpenen u| OIIK-1.2,
IIEPEMEHHON (®OID). NJ13 Nel «IIpenen| HempepbIBHOCTHY» OIIK-2.1
Beluncnenue mnpeneiaoB B u - 3ammura U3 Ne 1.
nakere MATLAB HENPEPBIBHOCTH) "IIpenen u
HEMpepbIBHOCTH"
- ayJIUTOpHAs
2.3  JuddepenunanasHoe - IOATOTOBKA K | KOHTpoJIbHAs paboTa
HCUHUCIICHHE OOIL MPaKTUIECKUM (AKP) Ne2
JubdepennupoBanue U 3aHATHUM, «IpoussogHas», OIIK-1.1,
IIOCTPOCHUE rpaukoB 6 10 8 - BBITIOJIHEHHE - KOHCYJIbTAIUU O OIIK-1.2,
byHxuuit OJHOMI W13 Ne2 peutenuto MJ13 Ne2, OIIK-2.1
NEPEMEHHOM B  TAaKeTe «[IpousBoanas u | - 3ammra M]3 Ne 2.
MATLAB e€¢ npumenenue» | «lIpousBogHas u e€
TPUMCHEHHE)
HWroro 1o paszpeny 14 20 16
3. UHrerpajapHOe WCYHCICHHE
(GYHKIMY OHOH ITepeMEHHON
3.1 [TIlepBooOpazHas ¥
HeolpeIeNEHHbIH - MOAIOTOBKA K
MHTETpAaL. OCHOBHbBIE TPAKTHICCKHM
METO/Ibl WHTETPUPOBAHUSI. SAFUITHAM, - KOHCYJIbTAIUU O OIK-1.1,
Breruucienue 6 10 8 ~ BPITIOMHCHHC pemennto MJI3 Ne3 OIK-1.2,
N N3 Ne3 - OIIK-2.1
HeonpenenéHHbIX
HHTETPANOB B  TIaKeTe «Hf OPCASTICHHH
MATLAB. i uHTErpam»
3.2 OnpeneneHHsbIi - ayIMTOpHAas
HHTETpaJl. Dopmyna KOHTpOJbHAas paboTa
Herorona-JleiiOnuma. AKP) Ne3
3amena nepeMeHLLoﬁ 171 - TIOATOTORKA K <<Ol('Ip€HC)JIéHHLIﬁ OIIK-1.1,
HWHTETPUPOBAHUE o 6 8 8 MPAKTHHACCKHM HHTErpa, OIIK-12,
YacTsIM. Brruucnenue SQEUTHAM, - 3amura U3 Ne 3 SRLSE
onpeaenéHHbIX «Heonpenenenusrit
MHTETPAJIOB B TIAKETe HHTETpaID)
Wroro no pazaeny 12 18 16
4. Dx3ameH
OIIK-1.1,
4.1 Dx3ameH OIIK-1.2,
OIIK-2.1
HUroro no pazneny
HUroro 3a cemectp 36 54 50,2 3K3aMEH
5. AHanmuTHyeckas reOMETpHs
5.1 Awnanutnyeckas - IIOATOTOBKA K
TeOMeTpHsl Ha TUIOCKOCTH. MPAKTHIECKIM
IMoctpoenue KPHUBBIX 3aHATHSM, OIlK-1.1,
- KOHCYJIbTalluH IO
BTOPOTO TopsiiKa B 6 6 - BBIIIOJIHEHHE OIlK-1.2,
JICKapTOBBIX KOOPIMHATAX. N3 NeS pemerio VI3 Nes OIlK-2.1
IMoctpoenne  KBII B «AHamuTHYECKas
maxere MATLAB reoMerpus”
5.2 AHaHTHYCCKAR - TIOATOTOBKA K - 3amqura UJI3 Ne 5
TeOMETpHs B
HpOCTpAHCTRE. MPaKTHIECKIM «AHanmuTHYeCKas
I 3aHATHSM, TEOMETPHUSL.» OIIK-1.1,
OCTpOeHHE
HOBEPXHOCTEH  BTOPOTO 6 6 - BBIIIOJIHEHUE - ayJUTOpHAast OIIK-1.2,
nopsya (TBIT) s N3 Ne5 KOHTpOJBHAs paboTa OIlK-2.1
«Anamuriaeckas | (AKP) Ne5 «Kpusbie

JEKapTOBBIX KOOPIMHATAX.
Iloctpoenne  TIBII B

TCOMCTPU.»

BTOpPOI'O IMOpsAAKa»,




HWroro no pazzaeny 12 | | 12 |
6. DyHKIMM  HECKOIBKUX
HepeMEHHBIX
6.1 OyHKIMU HECKOIBKHX
HIepEeMEHHBIX: obmacTs
OIIpe/ieNIeHUs |
pe ’ peaed, - IOATOTOBKA K
HETPEepBIBHOCTE. YacTHBIE
. HPaKTHYECKUM
NPOU3BOAHBIE U TIOJIHBIN U - KOHCYJBTALIMH 11O OIlK-1.1,
i hepeHipa. 6 6 ’ Y OIIK-1.2,
Tpor3sosas o - BBINIOJIHEHUE peutenuto MJ13 Ne6 OIK-2.1
P N3 Ne6 «DPHIT u ’
HAaIPaBJICHUIO U TPaJNCHT. e
€& IIPUIIOKEHUI»
HuddeperimpoBanne U
MIOCTPOEHNUE rpaukoB
OHII B nakere MATLAB
6.2 YacTHBIC TPOU3BOAHBIC - ayTUTOpHas
u i depeHImanb - IOATOTOBKA K | KOHTpoJIbHAs paboTa
BBICIINX TIOPSIAKOB. npaktuaeckuM | (AKP) Ne6 «HactHble OIK-1.1
OKCTpEMYMBbI OHIL 6 6 3aHATHUAM, MIPOU3BOJHBIE U UX OHK-l.Z’
VYCIOBHBIM ~ JKCTpEMyM. - BBIIIOJIHEHHE MIPUMEHEHUEY, OHK-Z. 1’
Haxoxnenune N3 Ne6 «®HITu | - 3amura U3 Ne6 '
skctpemymos  @OHII B €€ MPUIT0KEHUS) «DHII n e
nakere MATLAB MIPUIIOKEHUS
HWroro no paszpeny 12 12
7. VHTerpanbHOE HCUMCICHHE
GbyHKImi HECKOJIBKHX
HIePEMEHHBIX
7.1 7.1 JIBoiiHO#1 MHTETpA
U €ro OCHOBHBIE CBOICTBA.
Caenenue JIBOMHOIO - IOATOTOBKA K
HHTErpana K MOBTOPHOMY HNPaKTUIECKUM
HHTETpay. 3ameHa 3aHATUAM, - KOHCYJIbTalluH 110
OIIK-1.1,
IIEPEMEHHBIX, IEPEXOI B - BBITIOJIHEHHE peuenuto M3 Ne7
o 8 8 s OIIK-1.2,
JIBOMHOM HMHTErpaje K W3 Ne7 (AKP) Ne7 «JIBoiiHbie OINK-2.1
NIOJISIPHBIM ~ KOOPAMHATAaM. «/IBoitHbIE HMHTETPAIIBD) '
KpuBonuneitnsrit HUHTETPAJbl U UX
HHTErpa 1 TUIA. TIPUITOKECHUS
Berunicnenne IBYKpaTHBIX
MHTETPANIOB B  TIaKeTe
HUroro no pazpeny 8 8
8. OOBIKHOBEHHBIE
i depeHanbHbIe
ypasaerus (OY)
8.1 OOBIKHOBEHHBIE
- IOATOTOBKA K
nuddepeHuanbHbIe
aBHEHHS IIEpBOTO MPAKTHHECCIIM
yp 3aHATHAM, - 3amqura UJ13 Ne® OIIK-1.1,
nopsiaka. THIBI ¥ METOABI
6 6 - peinoniHeHune  [«Iuddepenumansusie|  OIIK-1.2,
pemenuss Y mepBoro
M3 Ne8 YpaBHECHUS OIlK-2.1
nopsinka. Pemenme Y
«Jduddepenuunans
MIEPBOTO MOPSIKA B TTAKETe HLIE VDABHEHIS
MATLAB. P
8.2 OOBIKHOBEHHBIE
muddepeHInanbHbIe
ypaBHEHHS BBICHINX
MOPSAKOB. THIIBI 1 METOABI
- IOATOTOBKA K
cBenenns  J[Y  Beicmmx
nopsaakos k Y mnepsoro MpaKTITICCiim
o 3aHATHAM, - 3ammuTta MJ13 Ne8 OIIK-1.1,
TIOpsiZIKa. Jluneiinbie 6 6 12
uddepermpaHEe - BemnonHenne  |«Jduddepenmmansasre| OIIK-1.2,
A W13 Ne8 YpaBHEeHNs» OIK-2.1
ypaBHEHHsI N-TO TIOPSIKA. JTaddepenmpans
Pemerne HBIE aI])3HeHI/IH>>
i hepeHIanbHBIX M
YpaBHEHHI BBICIIIUX
HOpSITKOB B TIaKeTe
MATLAB
HWroro no pazzgeny 12 12




9. Pansr

9.1 Yucnosble - MOATOTOBKA K
MOCNIEIOBATEIBHOCTH | MPAKTHIECKUM
psamel. CXOAMMOCTH | 3aHATUAM, - ayJIUTOpHAs OIK-1.1
cymma psiga.  [IpusHaku 4 4 145 | - BBINOVHEHHE | KOHTpOIIbHAs pabora OHK-1.2,
CXOIUMOCTH YHCIIOBBIX ! M]3 Ne9 (AKP) Ne9 OHK-Z. 1’
psnoB. BeruucieHue cymm «YucroBsle U «YuCnoBbIC PSAMIBI» '
YHCIIOBBIX PSIIOB B TaKETe (YHKIMOHAITbHBIC
MATLAB. pAABD
9.2 CreneHHble psAabl U - MOATOTOBKA K
MHTEpBAl  CXOJUMOCTH. MPAKTHICCKUM
Psiyib1 Teitnopa 3AHATHSM, - 3ammura U3 Ne9
(MaxkJopeHa). - BBITIOJIHEHHE «HucroBsle 1 OIK-1.1,
Paznoxenne ¢yHKUMHA B 3 3 NJI3 Ne9 (YHKIMOHATbHBIC OIK-1.2,
OIIK-2.1
CTETICHHbIC PAIBL «YucroBsle U PSIBDY
Paznokenune ¢yHkuuii B (YHKIIOHAITBHBIC
psanel Teitnmopa B maxere pAnBDY
Wroro no pazneny 7 7 1,45
10. Dx3amen
OIIK-1.1,
10.1 Dx3amen OIIK-1.2,
OIIK-2.1
HUroro no pazneny
HWroro 3a cemectp 51 51 |[1,45 9K3aMeH
Uroro o aucuuiuinye 87 105 |51,65 JK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. Tpamuumonnsie oOpa3oBarenbHble TexXHOJOTHU. OpraHuzamus 00pa30BaTEIBHOTO
mporecca, NpeArnoiaraeT MNpsAMYK TPaHCISIUIO 3HAHUKA OT TpenojaBareist K CTYACHTY
(TIpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIILHO-HIUTFOCTPATUBHBIX METOIOB 00yueHus ). YueOHast
ACATCIIBHOCTD CTYACHTA HO-CUT B TAKUX YCJIOBHAX, KaK IIPABUJIO, perOIIYKTI/IBHBIf/i XapakTep.

®opMbl yueOHBIX 3aHATHI:

-  uHPOpPMALMOHHAS JIEKIUS — I[OCIENOBATEIbHOE W3JIOKEHHE Marepuaia B
I[HCIIHHJIHH&pHOﬁ JIOTUKE, OCYHICCTBIIACMOC NPCUMYIICCTBCHHO B€p6aJ'II)HBIMI/I cpeacTBaMu.

- IMIPAKTUYCCKOC 3aHATHEC, ITOCBAIICHHOC OCBOCHHNIO KOHKPCTHBIX yMCHI/Iﬁ 1 HABBIKOB IIO
MPEUI0KEHHOMY aJITOPUTMY.

2. Texuosornn mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIM MPOIECC IOCTPOCH B
COOTBCTCTBUH C AJITOPUTMOM IOITAIIHOTO PCHICHUA HpO6J’I€MHOI\/'I 3aJa4l HWJIN BBITIOJIHCHUS
yueOHoro 3a1anus. [IpoekT npeamnogaraer COBMECTHYIO y4€OHO-II03HABATEIbHYIO AESITEIbHOCTD
IPYIIbI CTYJEHTOB, HAIIPaBJICHHYIO HAa BHIPAOOTKY KOHIIENIIMH, YCTAaHOBJICHHUE LIENeN U 3ajad,
(hOpPMYITUPOBKY OXXHIAEMBIX PE3YJAbTATOB, OMpPEIEICHUE MPUHIIMIIOB W METOIUK pEIICHUS
IMOCTABJICHHBIX 3ajJia4, IIJIAHUPOBAHUEC XO-Oa pa6OTI)I, IMOUCK OOCTYHNHBIX M ONTHMAJIbHBIX
peCypCcoB, MO3TANHYIO pealM3alyio IulaHa padoThl, NMPE3EHTALMI0 PEe3yIbTaTOB pabOThI, HUX
ocMBICTIeHHe U peduiekcuto. [IprMeHseTcsi B OCHOBHOM ISl Tepexo/1a KOMITETCHIINY Ha YPOBEHb
BIIQJICHHSL.

OCHOBHBIE TUIIBI DPpUMCHACMBIX HAMU B 06pa303aTenLH0171 ACATCIIBHOCTH ITPOCKTOB:

HccnenoBaTenbckuii MpPOEKT — CTPYKTypa mpubamxkeHa K (opMmary HAydHOTrO
uccienoBaHus (JOKa3aTeNbCTBO aKTyaJbHOCTH TEMBbI, OMpENeNICHHE HaydyHOU mpoOsieMsl,
npenMera M O0bEKTa HCCIeAOBaHMsS, Liefiell M 3agad, METOJOB, MCTOYHUKOB, BBIIBM)KECHUE
TUTIOTE3bI, 0000IIEHNE PE3yNbTaTOB, BBHIBOJBI, 0003HAYECHUE HOBBIX MpobieM). PesymbraTom
sBIIeTCs yueOHas KapTa [0 MOJYIIO Hallei 00pa3oBaTeIbHOM MPOrpaMMBI.

TBOpUECKUI TPOEKT, MPEANOIAraAIOIINI B OTINYUE OT MPEABIAYIIET0, KOHEUHBIA MPOTYKT
B CJIEIYIOIIHUX BapuUaHTax — ra3era K UCTOPUYECKH 3HAUMMOMY «MAaT€MaTUYeCKOMY» COOBITHIO
(mpaznuuk yncna «Iluw» u T.1.); «MaTemaTH4eckas» OTKPbITKa (CBOero pojaa y4dyeOHas Kapra,
TOJIbKO HeopMaIbHO, KpaCOUHO 0(OPMIICHHAS; BUICOPOJIHK «S Haydy Bac pemars ...» 1 T.11.

NndopmannonHplii  mpoekT — ydeOHO-TIO3HaBaTeldbHAasl JEATENbHOCTh C  SIPKO
BBIPAKEHHOM 3BPUCTUYECKON HANIPABICHHOCTHIO (IIOUCK, 0TOOp U cucTeMaTH3anus nHpopmanuu
0 KakoM-TO 00BbEKTe, O3HAKOMJIEHHE YJAaCTHHKOB MPOEKTa C 3TON MHpopMalueH, ee aHaau3 u
0000111eHIE U, HAKOHEL], TPE3EHTALIU 10 MPAKTUYECKOMY MPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTelbHbIe TeXHOIOTuH. Opranuzanus
00pa30BaTeNIbHOTO TpoIlecca ¢ MPUMEHEHHEM CIIeHUaTN3UPOBAHHBIX MPOrPAMMHBIX Cpell U

TEXHUYECKUX CPEJICTB paboThl ¢ uHpopmanuend (MHOOPMAIMOHHYIO Cpeqy YHHUBEpPCUTETa
MOOYC MOODLE).

6 YueOHO-MeTOAMYeCKOE 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroIIuXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpecTBA ISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. IlIunaues B. C. Beicas matematuka: yueonuk / B.C. [llumayeB. — Mocksa: UHDOPA-
M, 2019. — 479 c. — (Beoicuiee oo6pa3zoBanue). — Www.dx.doi.org/10.12737/5394. - ISBN 978-
5-16-101787-6. - TekcT: anexTpoHHbIN. - URL:



https://new.znanium.com/catalog/product/990716. — Pexum jgocrtyma: Juis  aBTOPH3.
moJip30Batenei. (1ara oopamenus: 15.04.2024)

2. Maremaruka: yue6. nocoodue / FO.M. [{anunos, JI.H. Xypo6enko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. Hukonosoit. — Mocksa: UHOPA-M,
2019. — 496 c. — (Bricmiee oOpazoBanue: bakamaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
anexktpouHbId. - URL: https://new.znanium.com/catalog/product/989799. — Pexxum nocryma: mis
aBTOpH3. TIOJIb30BaTeel. (1ata oopamienus: 15.04.2024)

0) JlonoiHUTeIbHAS JIUTEPATYpA:

1. Maremaruka B npuMepax u 3aiaqax: yueo. mocooue / O.M. [lertspesa, JI.H. XKypoenko,
I'.A. HukonoBa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: TH®PA-M, 2019. — 372 c. —
(Bricmiee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — TekcT: 3/eKTpOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802.— Pexum pgocTyma: s aBTOPH3.
moJib30BaTenei. (1ara oopamenus: 15.04.2024)

2. Tanko, I1.E. Beiciias MmaremaTrka B yrpakHeHHIX U 3a1adax. (B 2-x gactsx) [Tekcr] /
I1. E. anko, A. I'. ITonos, T. 5. KoxxeBHukoBa. - M.: Beicmas mikosa, 1986-2009. ISBN: 978-5-
488-02201-0. - 6osree 1000 .

3. ®uxtenromsil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaMM3a: yueOHuk: B 2 yactax / .M.
®uxrtenronbil. — 10-e u3., crep. — Cankr-IlerepOypr: Jlans, [0.1.]. — Yacts 2— 2019. — 464
c.— ISBN 978-5-8114-0191-8. — Tekct: 31eKTpOHHBIH // DIEKTpOHHO-ONOIHOTeYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/115730 (nara obpamenus: 15.04.2024). —
PexxuMm noctyna: ajis aBTOpH3. MOJIb30BATEIICH.

4. lllunaues B. C. 3amauHuK 10 BhICIIEi MaTeMaTHKe: yueb. mocooue / B.C. [llunaues. —
10-e u3n., crepeotunt. — Mocksa: UHOPA-M, 2020. — 304 c. — (Bricmiee o6pazoBanue). - ISBN
978-5-16-101831-6. — Tekcr: AIIEKTPOHHBIMN. — URL:
https://new.znanium.com/catalog/product/1042456 (nara oopamenwus: 15.04.2024).

B) MeToauyeckue ykazaHus:

1. AnmcumoB A.JI., bommapenko T.A., KameneBa I'.A. Psamer ®ypwe. Jlekmumu.
HNHTepakTuBHBIE TeCThl - YueOHoe mocooue — Marautoropck: 'OY BIIO «MI'TY um. I'.H.
Hocosay, 2021. - 123 c.

2. I'maronesa M.B., KonoBanpunk E.A. Psagpl. - YueOHO-MeTOAMYECKOE IMOCOOHE —
Marnurtoropck: ['OY BIIO «MI'TY um. I'.1. HocoBa», 2022. — 25 c.

3. Ay6posckuii B.B. UucnenHnbie METOIbI MATEMAaTUYECKOTO aHAJIN3a, JIMHEHHOH anreOphl
1 MaTeMaTHueckoi ¢pusuku - Yuebnoe nocobue — Marautoropck: 'OY BIIO «MI'TY um. I'.1.
Hocosay, 2021. - 79 c.

4. I'maroneBa N.B., KonoBansuuk E.A. MuTerpan mo durype - YueOHOe mocodue —
Marnurtoropnck: ['OY BIIO «MI'TY um. I'.1. HocoBa». 2022. — 38 c.

r) IIporpammuoe o6ecnneuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieyenne

Haumenosanue I10 Ne moroBopa CpoK neiCTBHSI TUIICH3UN
7Zip ¢B0001HO pacapocTpansemoe [10 0eccpPOYHO

MS Office 2007 |y 135 o1 17.09.2007 GeccpotHO
Professional




MathWorks

MathLab v.2014 1y g9.14 o1 08.12.2014 Geceporo

Classroom

License

NotePad++ CBOOOJHO PaCIPOCTPAHICMOE 0eCcCpOUHO

Adobe Reader  [cBoGoaHO pacnpocTpansemoe 0eCCpOYHO

FAR Manager CBOOOJHO PaCIPOCTPAHICMOE 0eCcCpOUHO

AdobeReader CcBOOOJIHO PaCIIPOCTPAHIEMOE 0eCCpOYHO
Ipodeccnonanbubie 6a3bl TAHHBIX H HH(POPMAIMOHHBIE CITPABOYHbIE CHCTEMbI

HasBanue xypca Cchlika

HanmonanpHas MHpOpMaAIMOHHO-aHATTUTHYECKAS

cuctema — Poccuiickuii uHzekc Hayunoro|URL: https://elibrary.ru/project_risc.asp

mutupoBanus (PMHIT)

IMouckoBas cuctema Axamemust Google (Google URL: https://scholar.google.ru/

Scholar) ] ] ' '

Poccmiickan  Tocynapcrsennas  OWOMMOTEKA. |y avvn rsl.ru/ru/dreadersicatalogues/

Karagorn

OnexTpoHHbIe pecypcebl 6ubanorekn MI'TY nm. https://host.megaprolib.net/MPO109/Web

I'.11. HocoBa ' ' ]

9 MaTepuajbHO-TeXHHYeCKOe o0ecriedeHue THCIHIIHHBI (MOIYJIs1)

MatepuanbHO-TeXHHYECKOE 00eCIIeYeHUEe TUCITUTUTMHEI BKITFOUAET:

VY4yeOHbIC aymUTOPUU Ui TPOBEACHHS 3aHATHH JIeKIHMOHHOTo Tuma Jlocka,
MYJIbTUMEUIHBIE CPEICTBA XPAHEHHUS, IEpeAayu U MpecTaBIeHusl HHPOpMaIU

Komnsrotepusie kmaccel, 372 (1-5), 142, 144 nis npoBeacHHS MPAKTUYCCKUX 3aHSATHIMA
Jlocka, nmepcoHaabHbIe KommbioTepsl ¢ maketom MSOffice, MATLAB u Boixomom B MHTepHET,
Kommiekc Metoaudeckux pa3paboToK (pa3gaTouHOTO MaTepHualia ¥ METOAMYECKUX yKa3aHHM )
U\MJIK KOMIUIEKC TECTOBBIX 3aJaHHMi ISl MOATOTOBKA M MPOBEICHHS MPOMEXKYTOUHBIX H
PYOEXKHBIX KOHTPOJIEH

AynuTopuun Ui CaMOCTOSITETbHONW pabOThl: KOMITBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbl
oubmmorekn Ilepconanpubie KommbioTepsl ¢ maketom MSOffice, MATLAB, Beixomom B
WuTepHer M C JOCTYIOM B DJJIEKTPOHHYIO HMH(POPMAIMOHHO-00Pa30BaTEIbHYIO CpEy
YHHUBEpPCUTETA

Y4eOHble ayTUTOPUHN AJISl IPOBEACHUSI TPYIIOBBIX U UHIUBUIYaTbHBIX KOHCYIbTALIHA,
TEKYIIET0 KOHTPOJIS U MPOMEXYTOUHOM aTrTecTanuu JJocka, MyITbTUMEANIHBIN TPOEKTOP, IKPaH

Kowmmnekec metomudeckux pa3paboTOK (pa3gaTOYHOro Marephalia U METOJUYECKHX
yKa3aHHii) M\UJIM KOMIUIEKC TECTOBBIX 3aaHu# JJIs TOTOTOBKH U IIPOBEACHHUS TPOMEKYTOUHBIX
U pyOeKHBIX KOHTPOJIEH

[Tomemenne s XpaHeHUS U NPOPUIAKTHUECKOTO OOCITYKHMBaHUS y4eOHOTO
obopynoBanus Illkadel 11 XpaHeHHS y4eOHO-METOAWYECKOW JOKYMEHTAlUH, Y4eOHOTO
o0opynoBaHus U y4eOHO-HATTSAHBIX TTOCOOMIA



NPUNOMEHUE 1
YuebHO-MeTOoAmIECKOe 0becIIieueHe CAMOCTOATETILHON Pa00OThI 00YUAIOINXCS

Mo ancumnaunHe «MNpuKnagHas matematmka» npeaycMmoTpeHa ayamMTopHas v BHeayauTopHas
camocToATesibHas paboTa obyyarowmxca.

AyauTopHas camocToAaTeNbHaA paboTa CTyAeHTOB Npeanonaraet pelleHne KOHTPObHbIX 3a4a4 Ha
NPaKTUYECKUX 3aHATUAX.

MpumepHble ayaUTOpHbIE KOHTPOJIbHbIe paboTbi (AKP):

AKP Nel «Mpepenbi»

1. Bbluncantb  npegenbl U pesybTaTbl BbIMMCAEHWNI NpoBepuTb B Nakete MATLAB

3 2

2 lim X erSx + 2X 6) lim (x—71(x—23)(x—4)

x>2 X°—X—-6 oo BXT —X7+11

3 2

e A 0 lim 9%

ool 2x° =1 2X+1 x>-2 (X + 2)

i+7

n) Iirr(1)(1—4x)3X e) Iingxcthx

2. UccnepoBaTb GYHKUMIO HA HEMPEPLIBHOCTb

f(x):{X—BeCﬂu x<0
5% ecmu x>0

AKP Ne2 «lMpoussogHaa»

1. Hangute nepByto NPON3BOAHYIO OT  GYHKLNI

N {x = J1-25t2,

y =arccosst + 7,
6) Y =X-C0S3X,

X2 —3X+2

roxel o109 X+3

B) Y=

n Y= 5% _ arctg(4x? + 3x)_



2. CocraBbTe ypaBHEHMA KacaTesbHOW K KpuBoin XY = 4 Broyke Xg = 1.

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

Pe3ynbTat BbluMCAEHUI NpoBepuTb B Nakete MATLAB.

4, Bbiuncnnte npegen no npasuay Jlonutana n pesynbTtat nposeputb B nakete MATLAB
. cos4x-1

Ilm —2 .

x—0 (e4x _1)

AKP N23 «HeonpepaeneHHblii U onpeaeneHHblii MHTerpan»

1. BBI‘-H/ICJ‘H/ITC HeOHpeJleJIeHHLIe I/IHTeraHI)I
2 5-4x
a) I(x2+1) dx, 6) I X, B) j(5—x)-e*dx, )I dx .
xInx x +1 x 2
1. BI)IHI/ICJII/ITe OHpe)]eJIeHHLIe I/IHTeraJ'II)I nu peSyﬂBTaTBI BI;IIH/ICJIeHI/II/I HpOBepI/ITI)BHaKeTe

MATLAB

1,2 , _
1) [(@-sin2x)*dx;  2) J'X—dx; x-1

45
3) | ———dXx.
. e '1[3\/2x—1

Ot—— ™|y

2. Hangute naowaau ¢uryp, orpaHuMYEHHbIX AUMHUMAMMK. B 3agave (6) npu NOCTPOEHUU NUHUMK
BOCNO/Ib3yWTECh TabAMLEN  BarKHENLUX KPUBBIX B MOAAPHOM CUCTEME KOOPAMNHAT:

a) Xy=6, x+y—-7=0; 6) p°=2c0S2¢p.

X =22 cost,
y= 2/2sint,

4. Haitn 06bém Tena, 0b6pasoBaHHOro BpaLleHNem BOKpyr ocv OY  ¢urypsbl, orpaHUYeHHOM TUHUAMMU:

x2 +y2-4y =0, y=+/3-x (yS\/§.x)_

3. Hangwute AnNnHY Ayrv KpMBoi { 0<t< E
3

AKP N24 «JluHeiiHaa anrebpa»

1 -1 2 1 1 -1
Bbiumcamts matpuyy X = A-B, rp,eA:( . 1], B=l2 1 0
1-11
1 1 0
BbluMCANTL ONpeaenuTenb MaTpuLpl ABYMA cnocobamu o _| 1 1 |-
0 -1 1

PewwnTb cucTeMy ypaBHeHWIA: a) no npasuay Kpamepa; 6) MaTpUYHBIM METOA0M;  B) METOAOM
laycca. PesynbtaT nposeputb B nakete MATLAB.
2%, —3X, + 2%, =2,
X, +2X, —X;=2,
3X; +X, + X;=8.



a)
b)

d)
e)

a)
b)
c)
d)

a)
b)

c)

Pewuntb cuctemy ypaBHeHun metogom lNaycca. Ecam cuctema HeonpeaeneHHa, To HanTy obuee u
YyacTHoe pelueHusa. PesyabTat npoBepuTb B nakeTe MATLAB.

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

AKP No5 «BekTopHas anrebpa»

TTOCTpOiiTe Ha IUIOCKOCTH BEKTOPHI & — (4;_1), b=(-25) , ¢= (1;2). Haiiure ux nuHeRHY0O

xomGuHammio 28+b+3C a) reomerpuuecky, 6) anamaTnaecky.
a=(21-3) b=(-4;0;2) c=(11-2)

, . Haiinure:
a) IMHY BeKTopa &, ero HanmpapIsIOIKME KOCHHYCHI, OPT BeKTOpa 2 ;
5 ab ac b (a+2c) (3a-5b).

B) axk_), éxé, BXE, (é_1+26)><(3§—55)

y abc, (a+2cfsa-sb)e-2b)

a= (1;4;_3), b= (3;_2;5), c= (3;_4; 2). Haiiure miomaas napamienorpaMmma, HoCTPOEHHOTO

na pextopax @20 y €=3D y mmme ero cropo.

TIpoBepbTe, ABISIOTCSA JIH BEKTOPI & (1;1;3), b= (3;0;_2), c=(-113) KOMIIJTAHAPHBIMH.

Haiigure (35 + BXE - 25X5 - 56), €Clin 5 5 E =5,

AKP Ne6«AHaauTHYECKAsi TeOMeTPHUS U KPUBbIE BTOPOT0 MOPSIAKA»

Jano: M1(0; 4); M2(10; 3); o= 30°; S- (3; 2): n= (4: -3); Lu: x—4y+3= O;

La: 2x=3y+7=0 Hanumure oO1iye ypaBHEHUs NPSAMBIX, IPOXOAAILINX Yepe3
To4Ky M1 oz yrinom ¢ k ocu OX;
TOYKH M1 1 M2;

TOYKY M apajisieJIbHO BEKTOPY S ;

TOYKYy M2 MepneHUKYISIpHO BeKTOpy ' ;

TOYKy M1 napamiensHo npsmoit La;

Jausr Bepmmabl Tetpasapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hamumure

ypaBHeHue miockoct (ABC),

ypaBHEHHE TUIOCKOCTH, Npoxosiieil uepes D napamnensuo (ABC).

KaHOHMYECKHe ypaBHeHuUs pedpa AD.

KaHOHWYECKHE YpaBHEHUS MPSMOM, conepkaiieii Beicoty DE terpasapa.
b). Haiinure

yron mexay AD u DE;

momaas Tpeyrojbarka ABC ¢ Tounoctsio 10 0,01;

00BeM TeTpadpa ¢ TouHocThio 10 0,01.



3. [IpuBeuTe ypaBHEHUS! KPUBBIX K KAHOHHYECKOMY BH]Yy U TIOCTPOMTE ITH KpUBBIE. Pe3ynbTaTsl
MOCTPOEHUS MPOBEPUTH ¢ ToMolbio maketa MATLAB

1) 2x*+5y* —20x+10y+35=0
2) Ox* —y? —18x—2y+89=0

3) y?—2X+2y+7=0

AKP Ne/ «YacTHble NPOM3BO/IHbIE M MX IPUMEHEHHE)

1. Haittv obnactb onpeaeneHna GyHKUMN Z = \/1+ X— y2 + \/1— X— y2 )

. o’z 0z
2. [laHa dyHKUMA 7 = In| = — = |. HaiiTh 3Ha4yeHWe BbIpaxkeHus +—.
Xy oXoy  OX

3. Haitm npounsBogHble CNOXKHON PyHKUMK Z =U +V2, roe U= X2 +5sin Yy, V= In(x+ y).

1 1

. 0z 0z o z 2 :
4. Hantn nponsBoaHble 8_ M — HeABHOW OyHKumMM €° —X“YSIn xyz:O.
X

5. COCTaBUTb ypaBHEHMe KacaTe/IbHOM MAOCKOCTU U HOPManu K nosepxHoctn X° +y? —z? —2x=0 8
TOYKe A(l; L 0).
6. MccnenoBath Ha SKCTPEMYM ByHKLMIO ABYX NepemMeHHbIX Z = X +4X — 27y + y°.

PesynbTaT npoBepuTb B nakete MATLAB.

AKP Ne8 «KpaTHble UHTerpanbi»

272

>

dx | f(x,y)dy.

1. UameHunTb nopAAOK UHTETPUPOBAHUA B UHTETPanNe:

O ey
X C—

2. Bblumcantb naowaab purypbl, orpaHUYeHHOM AMHUAMK. PesynbTaT npoBepuTb B Nnakete MATLAB

2

x:%y , X+y=8, x=0.

y y 1 y
3. Haiitu nnuHy nyru KpuBo X = > y® —1, orceuennoii ocpro Oy .

AKP Ne 9. YUCJIOBBIE PAIbI

1) HaliTn cymmy paga no onpeaeneHuto

[ee)

Z 18
n2—-7n+10"

n=7

2) UccnepoBaTb pAaL Ha CXO4MMOCTb NPU MOMOLLM MPU3HAKA CPaBHEHUA



i sin? nvn
nn

n=1

3) UccnepoBatb pajg Ha CXOAMMOCTb NPU MOMOLUM NpU3HaKa danambepa

Sl (20 + 1)!
Bn-2)! °
n=1

4) Nccneposath pAg Ha CXOAMMOCTb MPY MOMOLLM MHTErpaibHOro NpusHaka Kouwum

- 1
;(n+ 1)In(2n—-4) "

U3 Nel. ITPEAEJI U HEITPEPBIBHOCTD

Bapuanr 0.

1. Haiigute npenensl GyHKIHA:
2 R
2) lim X(X=+2x-1)
X—>0 X -1
_ 2
6) lim (x 22(x +2X+2)
x—>2 X —5X+6
-2 \[Bx—6-2"
_(x+1)?

r) lim :
>-1tg(1+ X)

8+15x
1) |im(5x_1] .
x>%\ 5X + 6

2. Hccnenyiite pyHKIUIO HAa HEIPEPHIBHOCTb, BHIICHUTE XapaKTep TOUYEK Pa3phlBa, CAETIaiTe YepTex
rpaduka QyHKIUN

_L' X<1,

1 x—1
a) f(x)=—"-, 6) f(x)=4(x-1)7 1<x<3,
1+4x 4, X > 3.

PexomentyeTcst motyueHHbIE pe3ynbTaThl poBepuTh B nakere MATLAB.

HUJI3 Ne2. IPOM3BOJHASA U EE IPUMEHEHUE



Bapuanr 0.

1. HaltiTn npomsBogHblie cnegyowmx GyHKL MM

Jx 2
a)y =2¥4x+5+x°In(2x +1) 6) y =€ +cos’ 4xB) y = 27 +x
arctgsx
1 X =2t* —cos2t
r) y=—=—=——5log;(4x) a) _ e) x*+y*—3x=0.
v/sin 2x ’ y =sin 4t y

o 4 2
2. CocTaBWTb ypaBHEHMe KacaTenbHOM K rpaduky dyHKumm Y = X" —2X° B TouKe rpadmka c

abcumccont X, =0.5.

. dy d’y 3
3. Hamtm— u > cnefyiowmx bYHKLMI
dx dx
y =t—4t?
a) y=x>-In(2x+1 6)
y ( ) x=1t ot
23X _32)(

4.Bbluncantb npegen no npasuay Slonutana lim 3
x=0 X 4arcsin X

5.HaiiTn npomeKyTKM MOHOTOHHOCTM U IKCTPEMYMbI GYHKLUMN Y = —0,5x* +2x°

-2
6. UccnepoBatb GyHKUMIO M NOCTPOuTb rpadmnk Y = (3 — X) -e*

PekomeHayeTca nonyyYeHHble pe3ynbTaThl NpoBepuTb B nakete MATLAB.

W13 Ne3. ONPEJAEJEHHBIN UHTETPAJI U ETO IPUJIOKEHUS
Bapuant 0.

2. Brerumcinure OMPCACIICHHBIC MHTCT PAJIbI

¢ dx + o xdx p :
— —_— tgxd A9 —x%dx .
a) '[x3’ 6)! T3 B) !arch X,r)_([ X~ dx
2

3. Brmuncinure momans GUrypsl, orpaHudeHHoN auHueld Y = (e* +e7*)/2, npaMeimu X = -1,
Yp p p

X =1 u ocblo adcrucc.
5. Haaute naowaau ¢uryp, orpaHudeHHbIX AMHuamu. B 3apgade (6) npyv NOCTPOEHUN AUHUM

BOCMO/Ib3yNTECh TAOANLEN  BaKHEMLIUX KPUBbIX B NOSIAPHOMN CUCTEME KOOPAMHAT:

a) Xy=6, x+y—-7=0; 6) p°>=2c0S20¢.



X =22 cost,

Ostsgn-
y =2+/2sint, 3

6. Hangwute AnANHY Ayrv KpMBoi {

7. Haintn obbém Tena, o6pasoBaHHOroO BpalleHnem BoKpyr ocu OY  ¢urypbl, orpaHUYeHHOM INHUAMM:

X2 +y2-4y=0, y=+/3-x (yS\/g'X).
PexomenyeTcs nosrydyeHHble pe3yiabTaThl IpoBeputh B nakete MATLAB.

/13 Ned. INHEWHASI AJITEBPA
Bapuant 0.

1. Haiinure mpousBeeHnEe MaTPHI]

3 0 -4Y(0 0 1
a5 7 9|0 4 0]

21 6J)l1 00

2 4 -1\(1 1 -1

B) [é ‘3].6 M ‘3

2. Boruucaure OpeCaACIIUTEIN

4 -1 0 1 1 1 2 -4 3 11 3 6
a) [0 7 2, 6) 1 2 5|, B 5 10 -1, r) 1 4 6.
0 0 3 1 4 25 0 4 7 -2 -7 2
37 -2 5
3.J/lana marpuria A= 01 4 2 . Haiinure
1 0 2 -4
00 5 1
a) A,, 6) A,, B) detA.

4. Haiinute oOpaTHbIe Ui MaTpUIL

2 7 1 -4 100
a)(Soj 6)(3 ZJ B)i?—ll.

5.Pemute cucreMy: a) MaTpuuHBIM criocoboM; 0) o Gopmymnam Kpamepa.
X + 3y + 2z = -1,
3Xx + 2y + 5z = 6,
4 + 3y + z = 1



6. Pemute cucremsl metonioMm ["aycca, ykas3biBasi B KaXKJIOM Cllydae paHTd Matpull 4 U (A| B).
B 01HOpOTHBIX cHCTEMaX BBHINMIIUTE (QYHIAMEHTAIBHYIO CUCTEMY PEILIEHUH TaM, I7ie OHa €CTb.

2x + 4y + 3z = 5 X + 7y — 3z = 14,
a)s—X + 2z = -3 0)s x + 3y + 4z = 2
6x + 5y + z = 21 2X + 8y + 23z = -4,
3X, +5X, +6x; —-4x,= 0,
4%, +7X, +10x, -7x,= 0,
B)12X, +3X, 2%, —X,= 0,
X, +2X, +4X, -3X,= 0,
X -8%, +7x,= 0.

PexkomenyeTcs mosryueHHble pe3yabTaThl IpoBepuTh B makete MATLAB.
N3 NeS. AHAJIMTUYECKASA T'EOMETPUS. KBII U IIBIT

Bapuanr0.

. Jlaner 4 Bextopa d=(-2;3;,-5), b=(1; —3;4), ¢=(7;8,-1), d =(L 20; 1).

a) [Tokazarp, 4TO BEKTOpHI 4 b u C oOpazytot 6a3uc;

0) Haiitu koopauHaThl BekTopa 0 B 3TOM Oaswuce.

. Manbl koopAuHATHI BepnH nupaMuasl A A AA,
A; (1;2;0),A5(3;0; —3),A5(5;2;6),A,(8;4; —9). Haiiru:

a) anuny pebpa A A,

6) yron mexay pebpamm AA n AA,
B) nnowaab rpann A AA,

r) ypasHenue npamoit A A,

A) ypasHeHue naockoctn A A A,

€) caenatb YepTeK NMpamugpi.

3.HanucaTb ypaBHeHMe NA0CKOCTH, Nnpoxoaallei yepes Toukn M (1;—1; — 2), N (3; 1 1)14

nepneHamkyapHom K nnockoctn X —2Yy +3z2 —5=0.

4.MpvBeanTe ypaBHEHMA KPUBbLIX K KAHOHMYECKOMY BMAY W NOCTPOITE 3TU KpUBbIE:

a) X°+y?-2x+4y-20=0.



6) 4x°+y? —24x+2y+1=0.
B) 9x* —y? +18x+2y+89=0.
r) y>—3x-4y-2=0.

2X—3
X+1

n) Y=

5.MpuBeauTe ypaBHEHNE NOBEPXHOCTU K KAHOHUYECKOMY BMAY W MOCTPOITE 3TY NOBEPXHOCTb:

16x° +162° =16 y°.

PekomeHayeTca nosyyeHHble pe3yabTaTbl NpoBepuTb B Nakete MATLAB.

NJI3 Ne6. ®YHKIUSI HECKOJIBKUX IEPEMEHHBIX U EE TPUJIOKEHUSA
Bapuanr0.
1. HanTtn n noctpoutb obnactb onpeaeneHna dpyHkumm  z=arcsin(bx+y+2).
2. PewunTb 3agaHMA:
a) Haiitv nonHbiit andpdepeHuman yHKummn u = (2x+3y)**.
6) MokasaTtb, uto dyHKUMA z=XxIny yaoBneTBOpAET ypaBHEHUIO
0’z yo'z_j

+

ooy x oy’

. oz . u’
B) HaliTn npounssogHble %, 5 CNOKHON DYHKUMU: Z=—,rae U=+/X+2y,
X \Y

V=Xy.
3.PewnTb 3a4aHunA:
a) JaHa dyHKUMA z=x2—xy+2y? +3x+2y+1, BekTop | =2 +] wuTouKa A(1;2).

HaitT %A, grad z(A) .

6) CocTaBUTb ypaBHEHME KAacaTe/IbHOM NJAOCKOCTM U HOPMAIN K NOBEPXHOCTH

x* +2y* =z7° BTOUKe A(l; 1; \/5) MocTPOUTb NOBEPXHOCTb.
4. VlccnenoBaTb Ha IKCTPEMYM GYHKLMIO ABYX HE3aBUCMMbIX MEPEeMEHHbIX

z =—%x2 +8xy—y3 —14x-12y.



PekomeHayeTcA nonyyeHHble pe3ynbTaTbl NposepuTb B nakete MATLAB.

nAa3 Ne7.UHTEFPA1 NO ®UTYPE U EFO NPUNOXKEHUA

BapuaHnT0.

1.Hantu gBoitHOM MHTerpan no o6nactn D, orpaHNUYEHHOM ANHUAMM:

”(X—Zy)dxdy, D:x=0,y=2x" x+y=3.
D

4 X
2. I3MeHUTb NOPALOK MHTErPUPOBAHMA: Idx I f(x,y)dy.
2 1/x

1 y
3.MepelTn K NONAPHBIM KOOPAMHATAM U BbIYUCIUTD: fydy I dx.
0

1-/1-y?
4.HaliTn TpolHOM UHTerpan no tenyT, orpaHUYEeHHOMY NOBEPXHOCTAMM

2

”.[(xz—z)dxdydz,T:x=0,y=0,x=1,x+y:2,z:0,z=x2+y7
J

2
5.HaitTn 06béMm 1 nnowaap nosepxHoctu tena: 1T ={(X,y,2):x>0,2x+3y<12,0<z< y7}

6. HaﬁTMLLEHTp Macc ogHopoAHOro Tena, orpaHNYeHHOro NOBEPXHOCTAMMU!

y=4,x"+2° =4y.

PekomeHayeTca nonydYeHHble pe3ynbTaTbl NpoBepuTb B Nakete MATLAB.

na3 Ne8.ANDDEPEHLMANIbHDLIE YPABHEHUA
BapuaHnT0.

Onpesenntb TUN ypaBHeHMA W HaWTM obuwee (4acTHoe) peweHne anddepeHuUnanbHOro

ypaBHeHus 1-ro nopsaka:

1. X-Al+y>+y-y-vJ2+x° =0.

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



3. xy’=y+x-coszl.

4. 2(xy' +y)=x-y°; y(D)=2.
1 1

5. Qx—l——ﬁdx+(;—2ﬂdy:0.
X

Pewnts auddepeHUnanbHble YpPaBHEHMA  BbICLUIMX NOPSAAKOB:

6. XYy"+y'=x+1

L2y Y =) -k Y05 YO -2

8. y"+14y"+49y’'=0.

—-X

LYY e

PekomeHAayeTcAa noayyeHHble pe3ynbTaThl NpoBepuTb B Nakete MATLAB.

na3 Ne9.YUCNOBbLIE N PYHKLUUOHAIbHbIE PAAbI
BapuaHnT0.
. 22 n“+n-2
1. JTokazaTb cXOIUMOCTb U HAUTH CyMMY psija N=2 .

2.MccriemoBath Ha CXOIUMOCTD PSIBI:

= sin2 nv/n - nl(2n +1)! = (3n-2)\"
0 X6 Y [ j n 3o ,F)Zn(4n+1]

n=1 n=1 n=1

& g‘ 3n +1)1/In(n +5)

3. HccnegoBathb pAABI Ha a6COJ'IIOTHyIO " YCIIOBHYIO CXOJUMOCTD!:

2) Zsmn\/_ 5) i D" 5) Z( D" (2n+1) |

- 7 &nin(n+l) T 4 3n+2

o0

4. Haiitu cymMmMy psina ¢ Tounoctrio 10 0.001.
yMMYP Zl 4"(2n +1)



5. HaiiTu 06acTh CXOAMMOCTH CTETICHHOTO PsJa:

= (—1)"2" (x +1)" = 4" (x—3)7"
? Z:‘ 3n+2 »©) Z;‘ J2n+1

6. Paznoxuts ¢pynkuuio B pan Teitnopa 1o creneHs M X :
a) (3+e7)%,6)7/(12+x—x)?, B)In(1l—x—20x?).

7. BoruncnuTh uHTErpai ¢ TouHocThio A0 0.001:

0.5 dX 0.2 ) ,
a) I 0) I3|n(25x )dx.
0 0

Y1+ x*

PexoMenyeTcs mosryueHHbIe pe3yiabTaThl IpoBepuTh B nakete MATLAB.



NPUNOXKEHUE 2

O1neHOYHBIE CPEeACTBA /IUIA IIPOBEAEHUA IMIPOMEKYTOUYHON aTTecTaIiuu

a) MnaHupyemble pesynbTatbl 06yueHUA M OLLEHOUYHbIE CPeACTBA ANA NPOBeaeHUA NPOMEXYTOUHOM aTTecTaumm:

Koa
MHAWKaTOpa

NHaukaTop
OOCTUXEHUA
KoMneTeHuMun

OueHouHble cpeacTBa

ONMK-1 Cnoco6eH NpMMeHATb ecTeCTBeHHOHay4YHble U 06l enHKeHepHble 3HaHUA, MeTOAbl MaTEMATUYECKOro aHa/in3a U Mo4enupPoBaHUA, TEOPETUYECKOrO U1
3KCMepPUMEHTaNbHOrO UCC/Ie,0BaHUA B NPOodeCcCUOHANIbHOW AeATe/IbHOCTY.

OnkK-1.1

PewaeT cTaHaapTHble
npodeccroHanbHble
3aflaum c
npumeHeHnem
ecTecTBeHHOHaY4YHbIX U1
06 LEeMHKEHEPHbIX
3HaHWI, MeTo08B
MaTeMaTU4YecKoro
aHanunsa u
MOAEeNNPOBaHUS;

TecTbl K TEOpEeTUYECKMM BONpocam
1. NycTb HeKoTOpPbIN Npouecc (B GPU3MKe, SKOHOMUKE, BUOIOTUN U T.4,.) onNucbiBaeTca GyHKLMEN, 3a4aHHOM
BCIOAY, KPOME HEKOTOPOW TOUKM X,. Kakoe maTemMaTnyeckoe AencTBue HY>KHO NPUMEHUTb, YTOBbI
onpeaennTb 3HaueHne GyHKLMMU B 3TOM ToUKe? BbibepuTe NpaBubHbINA OTBET:
O UHTEerpan m npegen 0 NPOM3BOAHYIO O OnpesenuTeNb
2. KaKoe matemaTuMyecKkoe NOHATME UCMONb3YETCA O/1A HAXOKAEHUS:
B du3MKe - CuAbl, CUNbI TOKA, CKOPOCTU U YCKOPEHMUSA, TEMNIOEMKOCTH.
B XMMMM 1 ecTecTBO3HaHWUM - 4,03bl NEKAPCTBA, NMPU KOTOPOI NOBOYHbIN 3P PeKT ByaeT MUHUMAbHBIM, a
peaKkuma MakCMManbHOM.

B BoeHHOM fgene - B 3aga4ax O npecsiefoBaHuN.




Koga
MHAWKaTOpa

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHo4Hble cpeacTsa

B cenbckom xo3ANCTBE - 411 onpeaeneHns PaLMoHa bHOIO COOTHOLIEHMS CTOPOH NPSAMOYTO/IbHUKA,
ABNAOLLMXCA OCHOBOW CETU NONEBbIX PAbOT.
OTBET BNULLNTE B UMEHUTE/IbHOM nagexe, CTpoOYHbIMU 6yKBaMVI

npon3soaHan

3. Kakoe CBOICTBO XapaKTepm3yeT rpadmKu ABUMKEHUA NPOU3BOJIbHBIX MATEPMA/IbHbIX YAaCTULL HA NJIOCKOCTM U B
npocTpaHcTee?

H HENPEePbIBHOCTb OO PAa3pPbIBHOCTb O 6ecKoHeYyHoCTb O rnagKkocCTb

4. YcKopeHWe ABUKEHUS, 3a4aHHOr0 dyHKUMeR y(X) BbIYMCASETCA MPU MOMOLLM BbIPaXKeHUs

b 5% <y
o [ydx o [/y(x)dx o =
5. [NaBHafA YacTb NPUPALLEHNA GYHKLMM HOCUT Ha3BaHMe
0 NPou3BoAHaA m AnddepeHLman O npUpocT GyHKLMU O UHTErpan

6. AnddepeHuman GyHKLUM NPUMEHAETCA NPU

O nccnenoBaHMM Ha HENPEPLIBHOCTb O HAaXOXAeHUN nNpeaenos m I'IpVI6/'IM)KEHHbIX BbIYUCNEHNAX O HAXOXKOEHUU
obnactu onpegeneHna

7. Ecnn n3BecTtHa CKOPOCTb U3MeHeHUA KaKOﬁ-HM6yp,b BE€/INYUHbI, TO ONA €€ HaXoX4eHNA NCNOJIb3yeTCA

B MHTErpupoBaHue O guodepeHuMpoBaHMe O UCCNEA0BaHNE HA HEMPEPbIBHOCTb O Npeaens




Koga
MHAWKaTOpa

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHo4Hble cpeacTsa

8. [lna HaxoXKAeHWs ONTMMAJIbHOM CTPATErNMn B SKOHOMMKE UCMOJIb3yeTcA
O MHTerpuposaHve m auddepeHLMpoBaHUE O UccAef0BaHME Ha HENPEPbLIBHOCTb O Npeaenbl
9. Tabnnua, 3aaatoLLasn NnonapHble PAacCTOAHUA MeXAY HECKOIbKMMM MYHKTaMK, ABAAETCA
O cucTeMON O onpeAennTesem B MaTpULEN O napannenenunesom
10. inA pelweHna TpPaHCNOPTHOM 334a4M MOXKHO MCMO/b30BaTb
O Npou3BoAHble O Npeaenbl B MaTpULbl O UHTErpanbl

11. Korga Ha MaTepPUaZIbHYO TOYKY Ha/10XKEHbI JIMHENHble ycnosua, onAa onncaHmAa ee ABUXXeHUA H606XOAMMO
nccnenoBaTb

O MaTpuuy O onpeaenunTe/ib B CUCTEMY YPaBHEHMI O NPOU3BOAHYHO
12. Ha Teno aencreyeT HECKOAbKO CUA. [N HAXOKAEHUA Pe3yNbTUPYIOLLEN UCNONb3YIOT
B C/I0’KeHWe BEKTOPOB O AnddepeHUMpoBaHME O UCCNELOBAHNE Ha HENPEPbIBHOCTb O Npeaensl
13. A BbluMcaeHUs paboTbl CUbI HA NEPEMELLEHNMN UCTONb3YIOT
O BEKTOPHOE Npou3BeseHMe B CKANAPHOE NponsBeaeHne O HENPEPbIBHOCTb O CMELIaHHOe Npov3BeaeH e
14. A BbIYMCAEHNA MOMEHTA MHEPLUU UCMONb3YIOT
B BEKTOPHOE Npou3BeseHMe O CKaAApPHOe NponsseaeHne

O guodepeHLMpyemMocTb O CMellaHHOoe NpousseaeHune




Koga
MHAWKaTOpa

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHo4Hble cpeacTsa

15. Ons BbluncneHns o6beMOB UCNO/b3YIOT
O BEKTOPHOE Npou3BefeHue O CKanapHoe nponsseseHne
0 anddepeHLMpyeMOCTb B CMeLLaHHOe Npou3BeaeHne
16. TouKa ABMKETCA Ha NJIOCKOCTM PAaBHOMEPHO M NPAMOMHENHO. Ee TpaeKTopuA 3a4aeTca ypaBHEHNEM
0D Ax+By=C o Ax? +By?=C o Ax* —By*>=C m Ax+By3=0
17. CnyTHUK ABUKETCA BOKPYT NAaHeTbl MO 3aMKHyTOM opbuTe. Ee ypaBHeHne
0D Ax+By=C m Ax? +By>=C 0 Ax* —=By?=C 0 Ax+By3=0
18. MNpwu cTpenbbe U3 opyana ypaBHeHUE TpaeKToOpUM cHapAaa
0D Ax+By=Co Ax?+By?=C o Ax* —By?=C wm Ax*—By=0

19. Mpwu nocTpoeHnn GyHKLUMMN NPUBBLIAN B SKOHOMUKE A8 TMHENHON MOLENN U3AEPHKEK, TPAPUKOM YHKUMKN NpUbbIAK
ABNAeTCs:

O runepbona O OKPYyKHOCTb W NpsAman O napabona

TeopeTnueckne BONpocbl A4N51 IK3amMeHa
1 cemectp

1. Marematnueckuii naker MATLAB: nHTepdeinc cpeabl M OCHOBHbIE ONepauymu.
2. Mpepen dyHKUMM B Touke. Mpeaen GyHKUMN B BeckoHevyHOoCTU. OAHOCTOPOHHME Npeaensl.




Koga
MHAMKaTopa

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHo4Hble cpeacTsa

beckoHeuHO masnble U 6eckoHeYHO 60/blume GYHKUUK, CBA3b MeXAy HUMKU. CBOMCTBA 6eCKOHEUYHO Masbix GYHKLUWA.
Teopembl 0 npegenax. PackpbiTne HeonpeaeneHHOCTeN.
3ameyaTtenbHble Npeaensbl.

o vk~ w

CpaBHeHMe BeCKOHEYHO MasbiX GYHKLUMIA. IKBUBANEHTHble BECKOHEYHO Masible PYHKLMKN M OCHOBHbIE TEOPEMbI O

HUX. MpUMeHEeHUe K BbIMUCIEHUIO NPesenos.

7. HenpepbiBHOCTb GYHKLUMK B TOUKe. TOUKM pa3pbiBa U UX KnaccudukaLma.

8. OcHOBHble TeopeMbl O HemnpepbIBHbIX PYHKUMAX. CBONCTBA GYHKLMIN HENPEPbIBHbLIX HA OTPe3Ke.

9. MNpounsBogHasa GyHKUUM, E€ TEOMETPUYECKUI N PUINYECKNIA CMBICA.

10. YpaBHeHMA KacaTesibHOM M HOpMaaK K Kpueon. AuddepeHumpyemocts GYHKLMN B TOUKE.

11. MponsBoAHan CYMMbl, Pa3HOCTU, NPOM3BEAEHUS, YAacTHOIO PyHKUMI. Mpon3BoaHaA CNOXKHOM U 0BpaTHOM PYyHKUNIA.

12. AnddepeHumpoBaHne HesBHbIX M NapaMeTPUYeCcKM 3adaHHbIX PyHKUNIA. Slorapudmmnyeckoe anddepeHumpoBaHme.

13.Mpoun3BoAHble BbICLUIMX MOPALKOB.

14. AnddepeHuman dyHKUMK. FTeomeTpuueckmii cmbicnh anddeperumana. OcHoBHble Teopembl 0 guddepeHLmanax.

15. MpumeHeHune guddepeHumana K NPUBANMKEHHbBIM BbIYUCIEHUAM.

16. OcHOBHble Teopembl AnddepeHumanbHoro ncuncnenunsa: Ponnsa, larpaHa m Kowu.

17.Mpaswuno Jlonutana.

18.YCcNoBUA MOHOTOHHOCTM GYHKUMI. IKCTpeMymbl GYHKLMA. Heobxoanmoe 1 f0CTaTO4HOE YCI0BUA SKCTPEMYMA
dYHKUMN.

19. Hanbonblee N HaMmeHbLLee 3Ha4YeHUA GYHKLMM Ha OTpe3Ke.

20. BbinyknocTb rpaduka ¢yHKUMK. ToukKM nepernba. Heobxoammoe v JOCTaTO4HOE YCAOBUA TOYEK Nepermba.

21. AcMMNTOTbI rpadurKa GYHKUUMK.

22. MepBoob6pasHan. HeonpeaeneHHbIN MHTErpan 1 ero cBoicTea. TabmLa OCHOBHbIX MHTErPanos.

23. OCHOBHble MEeTOAbl MHTErPUPOBAHMA: 3aMeHa NePEMEHHON U UHTETPUPOBAHME NO YaCTAM.

24. WUHTerpmMpoBaHue paumoHaabHbIX GYHKLMNA.

25. UHTerpmMpoBaHue TPUrOHOMETPUYECKUX GYHKLMIA.

26. UHTerpmMpoBaHue nppaLmoHaabHbiX GYyHKLUMIA.




Koga
MHAWKaTOpa

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHo4Hble cpeacTsa

27.
28.
29.

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

39.
40.
41.

42.
43.
44.
45.

46.

OnpeaeneHHbI MHTErpan Kak npeaen UHTerpaabHoOM CyMMbl, €0 CBOMCTBA.

®opmyna HbtoToHa — JleibHMUa. OCHOBHbIE CBOMCTBA ONpeaesieHHOro MHTerpana.

BbluncneHne onpeneneHHoOro MHTerpana (3ameHa NepemMeHHOM, MHTErpMpoBaHWe Mo 4YacTam). UMHTerpuposaHue
YETHbIX U HeYETHbIX PYHKLUIN B CUMMETPUYHDBIX Npeaenax.

FeomeTpuyeckme n Gpmsnyeckne NPUIOKEHUs onpeaeneHHOro nHTerpana.

MaTtpuupbl. Buapl matpuy,. JencTeus Hag maTpuuamu.

Onpepenutenb. OnpeneneHune, CBONCTBa onpeaenvTens.

HeBbipoxaeHHaa maTtpuua. ObpatHaa maTpuua. PaHr maTpuubl.

Cuctembl INHENHBIX ypaBHeHMU. OcHOBHble NoHATMA. CoBmecTHoCTb C/IAY.

PeleHne HEBbIPOKAEHHbIX IMHENHbIX cucTem. Dopmybl Kpamepa. MaTpuuHblii meToA.

PelweHune cuctem NMHENRHbIX ypaBHeHMIA meToaom lMaycca.

CucTeMbl IMHENHbIX OAHOPOAHbBIX YPAaBHEHUIA.

BeKkTopbl. J/IMHEWHblE onepauumn Hag BekTopamu. Mpoekums BekTopa Ha ocb. Moaynb BekTopa. Hanpasastowme
KOCUHYCBI.

CKanapHoe npou3BesieHne BEKTOPOB, Ero CBOMCTBA. [IPUNOKEHMA CKAaNAPHOro NPon3BeaeHNa B reoMeTpum, usmke.
BeKTOopHOE Npon3BesieHMe BEKTOPOB, Er0 CBOMCTBA. [1PUNOKEHNA BEKTOPHOTO NPOUN3BELAEHMA.

CmelwaHHOe Npon3BeaeHne BEKTOPOB, ero CBOMCTBA. [pUNoXKeHMA CMeLwaHHOro NPon3BeAeHNA.

2 cemecTp

YpaBHEHUA NPAMOI Ha NIOCKOCTM.

YpaBHEHUA NIOCKOCTU B NPOCTPAHCTBE.

YpaBHEHUA NPAMOW B MPOCTPaHCTBeE.

B3anmHoe pacnosioxkeHre NPAMbIX U NAOCKOCTEN. Yron mexKay HUMK. PaccTosHWe OT TOYKKU 40 NPAMOWA, MAOCKOCTMU.
TouKa nepeceyeHns NPAMON 1 NJIOCKOCTH.

KpuBble BTOPOro nopsaaKa: OKPY»KHOCTb, 3A1MNC, runepbona, napabona, Mx reomeTpruyeckne CBOMCTBA U ypaBHEHUA




Koga
MHAWKaTOpa

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHo4Hble cpeacTsa

47.

48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.

60.
61.
62.
63.
64.
65.
66.

67.
68.

Ob6nacte onpegenenunsa PHM. Mpeaen, HenpepbiBHOCTb. CBOMCTBA (YHKLWIN, HEMNPEPbIBHbIX B OrPaHUYEHHOM
3aMKHyTOM 0bn1acTu.

YacTHble MpoON3BOLHbIE MEPBOro NOPsALKA, UX TEOMETPUYECKOE UCTOIKOBaHME.,

YacTHble Npoun3BOAHbIE BbICLUIMX NOPALKOB.

OuddepeHumpyemocTb 1 nosHbI guddepeHumnan pyHKLUN.

MpumeHeHne nonHoro anddepeHymana K NpubAUKEHHbIM BbluMcneHnaM. AubdepeHumans BbICILIMX NOPALKOB.
MponssoaHana cnoxKHoM GyHKLMK. MoAHaA Npom3BoOAHas.

KacaTenbHas nn10OCKOCTb M HOpMasib K MOBEPXHOCTW.

IKcTpeMym GyHKLMM ABYX NepeMeHHbIX. Heobxoanmoe 1 [0CTaTOYHOE YC/I0BUE SKCTPEMYMA.

Hanbonbluee n HaumeHblLee 3HaYeHUs GYHKLMU B 3aMKHYTOM 061acTu.

[BONHON MHTErpan: OCHOBHble MOHATUA U onpegeneHusa. FeomeTpuyeckMini n GU3NYECKUA CMbICA ABOMHOIO
WHTErpana.

BbluncneHne fBOMHOIO MHTErpana B A4EKapPTOBbIX KOOPANHATAX.

BbluncneHne fBOMHOrO MHTErpana B NOAAPHbIX KOOPAMHATAX.

OndodepeHumanbHble ypaBHEHWUA: OCHOBHbIE MOHATUA. 3afauu, NpuBogaLMe K auddepeHLManbHbIM YPAaBHEHUAM.
TeopeMma CyLLEeCTBOBAHMA U eANHCTBEHHOCTU pelueHna AnddepeHLManbHOro ypaBHeH!s.

YpaBHEHUA ¢ pasgenaowmmMmmnca nepemeHHbIMM.

OaHopoaHble anddepeHumanbHble ypaBHeHMA 1 nopsaaka.

JInHelHble ypaBHeHUA. YpaBHeHUA bepHynnu.

YpaBHeHUe B NosiHbIX anddepeHumanax.

OndodepeHumanbHble ypaBHEHMA BbICLLIMX NOPALKOB: OCHOBHbIE NOHATUA.

YpaBHeHUA, onycKatowme NOHMKEHNE NopaLKa.

NnHeliHble anddepeHumanbHble yYpaBHEHMA BbICWUMX NOPSAKOB. JIMHeWHble oAHOpoAHble AuddepeHumanbHble
YpPaBHEHUS 2, N-ro NOPALKOB.

NHTerpmposaHue JIOLY ¢ NOCTOAHHbIMW KO3bPULMEHTAMM.

NnHeliHble HeogHopoaHble A1Y. CTpyKTypa obuiero peweHus IHAY.
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69. MeToa Bapuauum NPOM3BOJIbHbIX MOCTOAHHbIX.

70. UHTerpuposaHue JIHAOY c nocToAHHbIMM KO3dPULMEHTaMKN M NPABOM YacTbio cneLmasbHOro B1Aa.

71. Cuctembl puddepeHLManbHbiX ypaBHeHUA. Teopema CywWecTBOBaHMA M eAMHCTBEHHOCTM peweHuA. Metog
UCK/IIOYEHMA ONA peLleHn HOPMaJbHbIX cucTem anddepeHLmanbHbIX YpaBHEHWA.

72. MoHAatue paga. Cymma paga, cxoasawmecs paabl. CBOMCTBa CXOAALLMXCA pAL0B. HeobXxoaAnMbIN NPU3HAK CXOANMMOCTH
PALOB C NONOKUTENbHBIMU YEHAMMU.

73. [ocTaTo4Hble MPWU3HAKU CXOAMMOCTM PALOB C MNOJIOMKMUTENbHBIMU Y/eHAaMWU: MPU3HAK CPaBHEHWA, NpeaenibHbli
NPW3HaK cCpaBHeHUsA, Npu3Hak Janambepa, pagmkaibHbl NpusHaK Kowmn, MHTerpanbHbli NpusHak Kowwu.

74. 3HaKonepemeHHble M 3Hakouyepeayowmeca pAagbl. AGCONOTHAA M YCI0BHAA CXOAMMOCTb. JlocTaTouHoe ycnosue
abcontoTHOM cxogmmocTun. Teopema JlenbHuLa. MpubankeHHOe BbIMMCAEHME CYMMbl 3HAKOUYEpPeayOLWEerocs paaa c
TpebyemMoin TO4HOCTb!O.

75. OnpegenerHne cteneHHoro psaga. ObnacTb cxogMMoOCTU cTeneHHoro pAana. Teopema Abens. CBOMCTBA CTENEHHbIX
pALOB.

76. Pag Teinopa. PasnoxeHuve ¢yHKUMM B CTENeHHOW pAA: MOHATUE, €OUHCTBEHHOCTb PA3/I0KEHMUA, YCNOBUA
Pa3NIoKMMOCTH, Pa3/IoKEHME C UCMNO/Ib30BAHME PA3NIOKEHUIN B pag MaKkaopeHa OCHOBHbIX 3/1eMeHTapHbIX GYHKLMINA.

OnnK-1.2 Pewaert TecTbl K NPaKTUYECKUM BONpoOcam

npodeccnoHanbHble
3a4aun C
NpMMeHEHNEM
MeToZ0B
TEOopPeTUYECKoro n
3KCMepMMeEHTaIbHOro
nccnepoBaHUA

1. HapaweHHaa cymma B Te4EHWUM N NET NPU OUCKPETHbIX NPOoLeHTax onpeaenseTcs no popmyne

j mn
S=P (1 + —)
m
FAEj - HOMUHa/IbHAA CTaBKa NpPOLUEHTOB, M - HAC/1I0 NEPNOAO0B HAYNCNEHNA NPOUEHTOB B roay, P-

MCXoagHaA cymma.

Ha nepsoHavanbHyto cymmy gonra P = 10 TbiC. 0N, HENPEPbIBHO HAYMCAAIOTCA NPOLLEHTbI C
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HOMWHA/IbHOM cTaBKoM j =7,5% B TeyeHune n=10 net. OnpenennTb HapaleHHyto cymmy. OTBET BBEAUTE
C TOYHOCTbIO A0 COTbIX.
OTBeT. HapalweHHaa cymma COCTaBVITTbIC. aon.

2. LlemeHTHbI 3aBoA, NPOM3BOAUT X T LLEMEHTA B AeHb. [10 4OroBOpY OH A0/KEH exXeAHEBHO NOCTaBNATb
cTpouTencHol pupme He meHee 20 T uemeHTa. NPoN3BOACTBEHHbIE MOLLHOCTU 3aBOAA TAaKOBbI, YTO BbIMYCK
LemeHTa He MmoxeT npesbiwaTb 90 T uemeHTa B AEHb.

OnpepennTb, NpM KaKom 06BbeMe NPOM3BOACTBA YAe/bHble 3aTpaThl byayT HaMbonbLwMK
(HaMmeHbWKUMK), ecnn yHKUMA 3aTpaT MUMEET BUA:

K = —x3 4 98x% + 200x

’

a yaenbHble 3aTpaTbl COCTABAT:

K
e —x2 4 98x + 200

MpumeyvaHue: OTBET BBEAUTE B COOTBETCTBYIOLLME KNETKM.
Haunbonblwue 3aTpathl fiau = 2601 npu BbII'IyCKe TOHH LUEeMEeHTa;

HaumeHblume 3aTpathl fiaum = 320 npu BbII'IyCKe TOHH LLeMEHTa.
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MpumepHsblie npakmu4vecKue 3a0aHus 015 IK3aMEeHa:

1. B HekoTOpom HBUOLLEHO3€e KOIMYeCcTBO BMOMACChl C TeYeHNEM BpeMeHU 3a43eTca cnepytowein GyHKUNOHANbHOM

3aBucumoctbio f(x) oT BpemeHu pa3sutua x. OnpeaennTb KOMHYECTBO BUOMACChl BO BpEMA X = X.

MpumeyaHue: B Cy4ae HeLENOro OTBETA OKPYIUTb A0 ABYX 3HAKOB NOC/e 3anATOM.

a)
) 1+ 4x — x*
e ——— = 00
x x+3x2+2x4'x0
Ortser:
6)

3x-arcsin2x

f) =T =0

3 )
COSX —C0S° X

OTBerT: @

. OTBer:

o 4x-x%.
2. [IBMxeHne MaTepuanbHOM TOUKM 3a/1aH0 CeayolWMMM ypaBHeHnammna) y=e" * ;  6) {

X =ctg2t,
y = In(sin 2t).
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OnpenenvTb B KaX40M M3 C/IeyIOLLMX Cly4aeB CKOPOCTb B MOMEHT BpeMeHn Xy = 1.
MpumeyaHue: B cy4ae HeLENOro OTBETa OKPYINTb A0 ABYX 3HAKOB NOC/E 3anAToM.
OTtBeTbI:

a) [ 40,17 |

6) | o0

3. B kBaHTOBOI1 MexaHHMKE Ha BOTHOBBIC (DYHKIIMU MOTYT JISHCTBOBATh PA3IMYHBIC OMEPATOPBI, B TOM YHUCIIE OIEPaTOPHI
YMHO)KEHHSI Ha KOMIUIEKCHBbIE Yncia. VX 0003Ha4aroT MPOCTHIMH KOMIUIEKCHBIMH YHCIAMH. BBYUCINTG OmepaTop,
MOMYYCHHBIN TTOCIIeIOBATEILHBIM YMHOXKEHUEM Ha uyucino 1 — i mocieaoBaTenbHo 28 pas.

OtBer

4. CKOpOCTb ABMXEHMA HEeKOToporo obbekTa 3agaHa opmynon f(x) = —sin3x - cos 5x. Haiitn pacctoaHue,

v T 31
npongeHHoe 0b6BbEKTOM mMexXay noaoxKeHnem npn xog = g A0 NON0OKEeHUNA Npn X, = ? .

lMpumeuaHue: B cnyvyae HeLLenoro otTseTa OKpPYr/inTb 40 ABYX 3HAaKOB nocne 3ansaToMn.

Oter: (0,47

5. MNoTHOCTb OTpe3Ka NPAMON [2; \/20] 3apaetca popmynoin y(x) = \/x’:? BbluncanTb ero maccy.

6.Cuna F(x) = 4x - arcsinx nenicTsyeT Npu nepemelleHnn ns Todkn xo = 0 BTouKy x; = 1. BblumncauTs ee
pabory.
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lMpumeuyaHue: B cnyyae HeLEN0ro OTBETa OKPYrAUTb [0 ABYX 3HAKOB Noc/ie 3anAToM.

OrteerT:

7. HaltiTn maccy ogHOpPOAHOM NAACTUHKK C AUHUYHOM NIOTHOCTbIO, OFPaHUYEHHON  JIMHUAMM:
x=4, y?=4x.

ﬂpumeuaHue: B Cny4yae Heuenoro otBeTa OKpPyrinTb A0 ABYX 3HAKOB nocne 3anAToN.

OrBerT: 10,67

8. Ha xoopmunatel (x;y;z) MaTepHaibHON TOUKM HAJOKEHBI YCIOBHUS CBS3H:
x+3y+2z=-7, 3x+2y+5z2=64x+3y+z=1
HaiiTu ee nonoxeHnue.

OtBeT: X =, y= , zZ= -

9. 06yBHan ¢abpuka npogaet Tydam no ueHe 350 pyb. 3a napy. N3gep*Kku coctaBnatoT 63 Thic. pyb. 3a
100 nap Tydenb 1 75, 60 Tbic. pyb. 3a 85 nap.
a) Hantu Touky 6e3ybbiToyHOCTM.

6) Ckonbko nap Tydenb ¢abpuMKa [OMKHA MPOM3BECTM WM Npodatb, 4Tobbl nonyumTb 10% Aoxona Ha
[AEeHbIU, BNOMKEHHblIe B PUKCMPOBaAHHbIE 3aTpaThl?

OtBer: a) nap obysu; 6) napbl Tydens.
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10. NnacTuHKa 3aAaHa orpaHuumnBaoWmMmm ee HepaseHctBamm D:x <y < V1 — x2,x = 0. [IOTHOCTb NNACTUHKM

. 1 .
3agaHa popmynoin y(x,y) = N HalTn maccy nAacTUHKK.

MpumeyaHue: B Cy4ae HeLENOro OTBETA OKPYIUTb A0 ABYX 3HAKOB MOC/e 3anATOM.

Orsert:

11. dupma peanusyer 4acTh TOBApa Ha BHYTPEHHEM PBIHKE, a JPYIYIO YacTh IIOCTABIISAET Ha SKCNOPT. CBA3b LEHbI
TOBAapa (; M €ro KOIMYECTBA P;, IPOJAHHOIO HA BHYTPEHHEM PBIHKE, OMUCHIBACTCSA KPUBOIL CIIPOCA C yPABHEHHEM:
p1 + g1 =500
AHAIOrHYHO I SKCIIOPTA KOJUYECTBO P, M LIEHA (, TAKKE CBA3AHBI COOTHOLIEHHEM (ypaBHEHHEM KPHBOM CIIpoca)

CyMMapHbI€ 3aTpaThl JAIOTCs BHIPAKCHUEM
C = 50000 + 20(q, + q,)

CnpawmBaeTca KaKyto LLeHOBYO NOAUTUKY A0/KHA NPOBOAUTb GMpMa, YToObI NpMbbinb Bblna MakcMmasbHa.
OTBeT: ONTMMasbHble LeHbl ANA NPOAaXKK Ha BHYTPEHHEM pblHKe (4 = W no akcnopty q, = | 113,33

MakKcumanbHan npubbinb 26866,67 |

12. Haitu ctaTnyeckme moMeHTbl oTHocuTenbHo ocet Ox u Oy oaHopogHon  ¢urypbl, OrpaHuYeHHOMU
“ . o o s
cvHycongon y = sin{x} u npamoi OA, npoxoAswel 4Yepes Hayano KOOPAMHAT W BepwwuHy A (E; 1)

cuHycomapbl (x = 0).
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MpumeyaHue: B Cy4ae HeLLENOro OTBETA OKPYI/IUTb A0 ABYX 3HAKOB NOC/e 3anAToM

Otser: M, =; M,=| 018 |

13. [aHa cuctema ToYeK, KOOPAMHATbI KOTOPbIX YKa3aHbl B TabMLLE, YMCN0 TOYEK N = 6.

X -1 0 1 2 3 4
y 0 2 3 3,5 3 |45

TpebyeTca NOCTPOUTL NPAMYLO C ypaBHEHMEM Y = ax + b TaK, YTobbl OHA OT/IMYANACh KaK MOXKHO MeHbLUe OT
[aHHOW CUCTEMbI TOYEK B CMbIC/1€ HAMMEHbLUMX KBagpaToB.

MpumeyaHue: B cny4vae HELENOro OTBETA OKPYI/IUTb [0 ABYX 3HAKOB Moc/ie 3anAaTou.
OTBeT: a=| 074 | b= 1,55

14. HaiiTv abcontoTHYIO NOrpeLwHoCcTb onpeaeneHns o6béma LMAnHAPa, ecam ero Boicota h u anaroHanb d nsmepeHbl
c ToyHoCTbio 0,5 MM. Mocne nsmepeHna 6blIM yCTaHOBAEHBI CAeaytoLMe pasmepsl LuanHapa: h=10mm, d=5mm.

OteeT:  BennumHa 06bEMA LMAMHAPA NEXUT B Npeaenax o1191)00/201 | mm3.

15. MiccneioBaTh Ha aKCTPeMyM bYHKLMIO Z = X2 — 2XY +4Y°.

16. . Yawa B dopme napabosonaa BpaleHMA B HaYaAbHbIA MOMEHT 3amno/iHeHa BOAOM. B camoi HMMKHEN YacTu yawm
nmeeTcs oTeepcTme paguyca 1; = 0,25, yepes KoTopoe BbiTeKaeT BoAa. M3BecTHO, YTo BbicoTa Yalwm H=4, paguyc




NHanKaTop
Koga
LOCTUNKEHUA OueHo4Hble cpeacTsa
MHAWKATOpa
KomneteHuun

BepxHero Kpaa R=2. 3a KaKoil NPOMeXyTOK BpeMeHU t 13 yalum BbiTeyeT BCA Boga? YckopeHue cBoboaHOro najeHuna
NPUHATb paBHbim g = 9,81.

lpumeyaHue: B cnyyae HeLenoro oTBeTa OKPYr/nTb 40 ABYX 3HAKOB noc/e 3anAToN.

Ortser: t= .

OMNK-2: Cnoco6eH ucnonb3oBaTb COBpeMeHHble MHPOPMALMOHHbIE TEXHOIOMMU U NPOrpaMMHble CPeACTBa, B TOM YMC/le OTe4eCTBEHHOro Npou3BoACTBa, ANA
peLueHua 3aga4 NPopeccUoHaNbHON AeATeNIbHOCTU.

OnkK-2.1 MpumeHsneT MpumepHsble NpuKnaoHsie 3a0a4u U 3a0aHUA
COBpPEMEHHbIE
3aganue 1. 3akoHBI clpoca W TMPEMIOKECHUS Ha HEKOTOPHIA TOBAp OMPENCISAIOTCS YpaBHEHUSIMHA

MHPOPMaLMNOHHbIE p=-2x+12, p=x+3.

TEXHONOTNA 1 a) HaliTi TOUKy pEIHOYHOTO paBHOBECHSI.

nporpammHbie 6) Haiiti Touky paBHOBecHs IOCII€ BBECHHUS HAJIOTa, paBHOIO 3 Ha eAMHUIY IpoayKuuu. Haiitn yBennueHue neHsl
cpeacTBa, B TOM Yyucie 1 YMCHBIICHUS PaBHOBECHOI'O o0beMa Ipoaax. Haiitn A0XO0J rocyaapCrBa IIOCJIC BBEACHHA 3TOI0 HaJiora.

B) Kakas cyOcunmns mpuBeeT K yBeNTHIeHHI0 00beMa po/IaXk Ha 2 eMHUIIBI?

r) Brogurcs mponopuroHanbHEIH Hajor, paBHbIi 20% . HaliTi HOBYIO TOUKY paBHOBECHS M JOXOJ ITPaBUTENHCTBA.
MpumevaHue: B cnyvae HeLeNoOro OTBETa OKPYIUTL [0 ABYX 3HAKOB NOC/e 3anATOM

0OTeYeCcTBEHHOro
npou3BoACTBa, AN
pelleHna 3a4a4

npodeccMoHanbHoM OtBeT:  a) TOYKa PbIHOYHOrO paBHOBECUS M(;@); 6) TouKa paBHOBeCUSA M’(;); B) cybcuama s = E; r)

AeATeNbHOCTH. HOBAA TOYKM paBHOBECUSA M”(;), A0X04 npasuTenscTa Ry, = .

3amanue 2. 3a/1aH 3aKOH JIBMKEHHUS MaTepHANbHOM Toukn Yy = sin?(x + e* + 1). Haiitu ckopocTh U yCKOpEHHe
STOM TOYKHU B HAYAJIbHBI MOMEHT Bpemenu ty = 0.

Otser: v(0) = lIl; a(0) =|I|.

3ananue 3. MeOenbHas (abpuka Npomaér KaxkIpld M3TOTOBJICHHBIH KyXOHHBIA FapHUTYp 10 64 ThIC. pYO.




[Ipu aTOM W3IEPKKKA COCTABIAIOT 635 ThIC. py0. 3a 8 KyXOHHBIX rapHUTypoB u 750 TbhIC. py0. 3a 13
KyXOHHBIX TapHUTYpOB. HalTi TOuKy 6e3yOBITOUHOCTH, €CITH (QYHKIHS H3ePIKEK JINHEHHAS.

Orser: KYXOHHbIX rapHUTYPOB

3ananue 4. Beraucianre KOIMYECTBO SIEKTPUUYECTBA, POTEKIIIETO IO MPOBOAHKKY 3a MPOMEKYTOK Bpemeru [0; 1], ecru
3+t

cuta Toka 3amaercs ¢popmynoi I(t) = (1+412)2"

lpumeyaHue: B cnyyae HeLenoro oTBeTa OKPYr/nTb 40 ABYX 3HAKOB noce 3anAToON.

Otser: | 1,23

3ananue 5. IlpeanpusaTue BRITyCKaeT TPOIYKITHIO TpeX BUAOB: P4, Po, P3 ¥ UCHONB3YeT CHIPhE IBYX THIIOB: S1 U S5.
Hopwmsl pacxona cbIpbsi XapaKTEPU3YHOTCSI MATPULIEH:

2 3
A= 1|5 2
1 4

7€ KaK/bld oneMent  @y;  (1=1,2,3;j=1,2) nokasbiBaer, CKOJILKO EIUHUIL ChIPbsl j-T'O TUIIA PACXOLYETCS Ha
IIPOM3BOACTBO EMUHUIIBI TPOAYKINH i-ro Bua. [Iman BeIycKa TPOAYKIINH 3a7aH MaTpUIIeH-cTpoKkoit € =
(100 50 130), cTOMMOCTh SIUHUIIBI KAXKIOTO THIIA CHIPHS (JICH. €].) - MaTPHIICH CTOIOIIOM:

(30
B = (50)
OnpeneanTs CTOUMOCTb ChIPBSL.

OTBerT: 70900 OEeH. ea,.

33[[3]-[]([6 6.B IIPOU3BOJACTBE UCIIOJIB3YIOTCA TPU BUOA CbIPpbd X, Y, Z . I[J'If[ H3TOTOBJICHUA CAUHULIBI TPOAYKIIUH
HCIOJIB3YKOTCA TPpU ACTAIN, I Ka)KI[OfI M3 KOTOPBIX HAJIAracTcs YCJIOBHUEC Ha UCIIOJIB30BAHUC KaKA0I0 U3 BUIOB ChIPbS:

x+3y—2z=5, 2x +5y—4z =8, 4x + 11y — 9z = 17.
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KaKoe KONmM4yecTBO CbipbA Kaxka0ro u3 BuaoB VICI'IOI'IbBVGTCFI?

;o= 1 ]

OTBeT: x=|1 ,-y=| 2

2
o 9 X,
3ananue 7. Haiitn HanpaBieHne HanOOIBIIEH CKOPOCTH U3MEHEHUs cKasipHoro nonst U = ZL3 B Toukax M4(3;2;—-2)
nu M,(2;—-1;1).

ﬂpumeuaHue: B Cny4yae Heuenoro otBeTa OKPyrinTb A0 ABYX 3HAKOB nocne 3anAToN.

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

3ananue 8. HeOompmas ¢upma npousBoauT aa Buaa ToBapoB Gq U G u mpomaer ux mo mene 1000 u 800
coorBercTBeHHO. DyHKIMS 3aTpaT (M3IEpKeK) UMeeT BUJ: ZQﬁ +2Q.Q, + Q%, .tae Q1 m Q, o603Ha4aAIOT OOBEMBI
BBIITYCKa COOTBETCTBEHHO TOBapoB G1 # G».

TpebyeTca HalTK Takue 3HayeHua Q1 u Q,, MPU KOTOPbIX NPUBLINb, Moy4aemas GUPMOK, MakCMMabHa.

Orser: Q;= [100 | Q;=[ 300 |

3ananue 9. Haiitu Maccy Miiockoi MIacTHHKH, OTPAHUYCHHOW KpUBBIME X = 1, Xx =4,y =X,y = X
B TOYKE paBHA CyMMe€ KOOPJWHAT 3TOW TOYKH.

2, €CJIN €€ IIJIOTHOCTH

lMpumeyaHue: B cnyvyae HeLenoro oTsetTa OKPYr/inTb 40 ABYX 3HAaKOB nocne 3ansaTon

Orsert: .

3agaHue 10. [1nA pelieHnsa 3a4a4m caenainTe CXeMaTUYecKmid YepTeX U NoNyYnTe GYHKLUMOHANbHYIO 3aBUCMMOCTb MO
YKasaHuo K 3agave. Haligute ob6nacTb onpeaeneHns aToi GyHKLMM N0 CMbICAY 3a4a4K. BbluMcaUTe 3Ha4YeHNA STOM
bYHKLMM NpU TPex PasfiMYHbIX 3HaYeHMAX aprymeHTa. Mccneayite pyHKUMIO Ha Hanbonbluee U HaMMeHbLLEee 3HaYeHUA.
OTBeTbTe Ha BOMNPOC 33434M.
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«CeyeHune ToHHeNa nmeeT Gopmy NPSMOYroNbHUKA, 3aBEPLUEHHOrO NOAYKpYrom. NMepumeTp cevyeHma 18 m. MNpu Kakom
paganyce NoOAyKpyra naowaab cedeHnsa byaet Hambonbwen?»

0603HaubTe paguyc nonykpyra yepes I' v Bbipasute naowanb S ceueHns Kak dyHkumo ot F: S =S(r).

3apaaHue 11. Ha KaKol BbicOTe r Hag, LLEeHTPOM KpYr/ioro CTona paaunyca a caefyeT NoMecTUTb lamny, YTobbl
OCBELLEHHOCTb Kpas cTona 6biaa HanbonbLiein?

3apaHue 12, M3nep:KKu NepeBo3Ku ABYMsA TPAHCNOPTHLIMU CPEACTBAaMM BbIpaXKatoTcsa GyHKLUAMM

y =20x+100 n y =25x+70, rae X —3TO AaNbHOCTb NEepPeBO3KU B COTHAX KUIOMETPOB, @ Y —TPaHCNOPTHbIE pacxoabl B
AEeHEeXHbIX eanHuuax. OnpeaennTtb, HAYMHAA C KAKOro PacCcToAHUA Hosee SKOHOMUYHBIM CTAHOBUTCA NepBoe
TPaHCMOPTHOE CPeACTBO.

Orser: Mpu paccroaHmnm 6osbluem, yem | 600 [kunometpos.




6) NMopadok nposedeHus npomexcymoyHoli ammecmayuu, NoKazamenu u Kpumepuu oyeHU8aHUS:

MpomexkyTouHadA aTTecTaums no amcumnanHe «MpuKnagHaa maTeMaTMKa» BKAKOYaeT
TEOpEeTUYEeCKMe BOMPOChI, MO3BO/IAIOLIME OLEHUTb YPOBEHb YCBOEHMA 0BYYaIOLLMMUCA 3HAHWIA, 1
npaKkTU4Yeckune 3agaHuna, BbiABAAIOLLME CTeNeHb CPOPMMUPOBAHHOCTM YMEHWNI 1 BNAAEHUIA, MPOBOAUTCA B
dopme ak3ameHa (1 n 2 cemecTpbl).

dK3aMeH Mo AaHHOM ANCUMMNANHE NPOBOAMUTCA B YCTHOM GpOopMe MO 3K3aMeHaLMOHHbIM
buneTam, Kaxkablil U3 KOTOPbIX BKAKOYAET 2 TEOPETMYECKMX BOMPOCA U OAHO NPaKTUYeCcKoe 3agaHue.

MoKasaTenu n KPUTEPUM OLLEHMBAHMUA IK3aMeHa:

— Ha OUEHKY «oTAnuYHO» (5 6annoB) — obyyatoWMIica 4EMOHCTPUPYET BbICOKUIA YPOBEHb
cPOpPMMPOBAHHOCTM KOMMETEHUMIM, BCECTOPOHHEE, CUCTEMATUYECKOE U IybOoKoe 3HaHWe yyebHoro
MaTepuana, cBobOAHO BbIMOJHAET MPAKTUYECKUE 334aHUA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMeHUNAMU, NPUMEHAET UX B CUTYaLLUAX NOBbILLEHHOMN C/IOMKHOCTU.

— Ha OUEHKyY «xopowo» (4 6anna) — obyvaowminca AeEMOHCTPUPYET CPeAHNIN YPOBEHb
cPOpPMMPOBAHHOCTM KOMMETEHUMI: OCHOBHbIE 3HAHWA, YMEHUA OCBOEHbI, HO AOMYCKAOTCH
He3HauuTe/IbHble OWMOKN, HETOYHOCTU, 3aTPYAHEHMA NPU aHAIMTUYECKMX ONepauusx, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLMM.

— Ha OLLEHKY «yAOBAETBOPUTENIbHOY (3 6anna) — obyyatowminca 4eMOHCTPUPYET NOPOroBbI YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMI: B XOLE KOHTPO/IbHBIX MEPONPUATUIA LOMYCKAIOTCA OLUINMOKM,
NPOSBAAETCA OTCYTCTBUE OTAE/MbHbIX 3HAHUI, YMEHMWI, HAaBbIKOB, 06YYAIOLLMIACA UCMbITHIBAET
3HauYMTe/IbHbIE 3aTPYAHEHMS MPU ONEPUPOBAHUM 3HAHUAMM U YMEHUAMM MPU UX NMEPEeHOCe HA HOBble
CcUTyaLmu.

— Ha OLEHKY «HeyAOBAETBOPUTENIbHOY» (2 6anna) — obyyatoWwmMinca 4eMOHCTPUPYET 3HAHNUA He bonee
20% TeopeTUYECKOro maTepuana, A0NyCKaeT CyLWeCTBEHHbIe OWNOKN, HE MOXKET NOKa3aTb
WHTENNEKTYa IbHble HaBbIKM PeLEeHNA NPOCTbIX 3a4au4.

— Ha OLEHKY «HeyAaoBAeTBOpUTENbHO» (1 6ann) — obyyatowmincs He MOXKeT NoKasaTb 3HaHUA Ha YPOBHE
BOCMpPOU3BEeAEeHUA N 06bACHEHNA MHPOPMALMM, HE MOXKET NOKA3aTb MHTENIEKTYa IbHbIE HaBbIKK
pelleHna NPOoCTbIX 3a4au.



