MMHUCTEPCTBO HAYKHN U BbICIIEI'O ObPA3OBAHMA
POCCHUHNCKOU DOEJIEPALINN

T denepanbHOE rocy1apcTBEHHOE O10/KETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHUs
«MarauToropckuil rocy1apCTBEHHbIN TeXHUUeCKu yHusepcuret uM. I'.1. Hocosa»

YTBEPXIAIO
Hupexrop UEuC
N.1O. Me3un
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PABOYASA TPOT'PAMMA JIUCHUIIJIMHBI (MOYJIA)

MATEMATHYECKHHU AHATH3

Hampasnenue moaroToBku (CrenuaibHOCTh)
10.05.03 UudopmannonHas 6€30macHOCTh AaBTOMAaTH3UPOBAHHBIX CUCTEM

HanpasneHHoCTs (TTpoduib/crienuain3as ) IporpaMMbI
10.05.03 cneunanuzanus N 8 "Pa3zpaboTka aBTOMaTH3MPOBAHHBIX CUCTEM B 3aIIUIIIEHHOM
ncroiaHeHun"

YPOBGHB BBICIICTO 06p330BaHI/IH - ClIeOuaJIuTeT

®opma 0OyueHus
OYHas

Wucturyt/ pakynasrer MHCTHTYT €CTECTBO3HAHUS U CTAaHAAPTU3ALUU

Kadenpa [Ipuknannoit MaTeMaTHKU U UHHOPMATHKH
Kypc 1
CemecTtp 2
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Pabouas mporpamma coctaBieHa Ha ocHoBe @OI'OC BO - cmnemmamurer mo

cnenmansHoctr  10.05.03 WudbopmanmonHas 0€30macHOCTh aBTOMATH3WPOBAHHBIX CHCTEM
(mpuka3 MunoOpuayku Poccun ot 26.11.2020 r. Ne 1457)

Pabouast mporpamMma paccMOTpeHa M 0J00peHa Ha 3acefaHuu Kadeapbl [IpukinagHoi
MaTEeMaTHKU U HH)OPMATHKH
09.02.2021, mpotokoma Ne 8

3aB. kadeapoii 10.A. U3BekoB

PaGouas mporpamma onobpena meronudeckot komuccueir MEnC
04.03.2021 r. mpotoxomn Ne 7

[Ipencenarens N.1O0. Me3un

CornacoBaHo:
3aB. kadeapoii Madopmatrku u mHGOPMAITMOHHOM 6€30TTaCHOCTH

N.N. bapankoa

Paboyast nporpamMmMa cocTaBieHa:

noueHtT kadenpelr [IMul, kanm. ¢us.-mMar. Hayk B.B.
IllemeToBa

noueHt kadeapel [IMuM, kann. ¢wusz.-mar. Hayk B.B.
IIlemeToBa

Penensent:

3aB. Kadeapoit Pu3uku, Kau. rMej1. HayK M.B. Apkynuc

3aB. Kaenpoit Ou3nKM, KaH]. TIe/1. HaAyK M.B. Apkynuc




JIucT akTyanu3anum pado4yei nporpaMMbl

Pabouas mporpamma nepecMoTpeHa, 00cyxkieHa u ogoopena s peanusamnuu B 2022 - 2023
y4eOHOM roay Ha 3acenanuu Kadeapsl [IpuknagHoit MaTeMaTHKUA U HHOOPMATUKH

IIporokom ot 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena i peanmsanuu B 2023 - 2024
yueOHOM rofly Ha 3acefaHuu kadenpel [IpuknanaHoit MareMaTuku U UHGOPMATUKU

[IpoTtokonm ot 20 . No
3aB. kadeapoit 1O.A. H3BekoB

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa 1 o00peHa s peanmsaiuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpukiagHON MaTEMATHKH H HHOOPMATUKH

[Iporokom or 20 . Ne

3aB. kadeapoit 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopeHa /i peanuzanuu B 2025 - 2026
y4eOHOM roay Ha 3acenanuu kadeapsl [IpuknagHoit MaTeMaTHKU U HHOOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bexos

Pabouas mporpamma nepecMoTpeHa, 00cykeHa u ogoopena s peanusamnuu B 2026 - 2027
yueOHOM TOy Ha 3acenaHuu Kapeapsl [IpUKIagHON MaTeMaTHKU 1 HHHOPMATHKH

[Ipotokomor 20 1. Ne

3aB. kadeapoit 10.A. U3BeKos

Pabouvas nmporpamma nepecMoTpeHa, 00Cyk/IeHa 1 o00peHa s peanm3aiuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpukiagHON MaTEMATHKU H UHOOPMATUKH

[IpoTrokom or 20 . Ne
3aB. kadeapou 10.A. 13BekoB




1 Iles1n ocBOEHMSI AU CUMTLTHHBI (MOIYJIs1)

Ileap OCBOCHMS NUCHMIUIMHBI — O3HAKOMHUTH O0yYaeMbIX C OCHOBHBIMHU TOHATHSIMHU U
METOJaMU MAaTeMaTH4YEeCKOTrO aHajn3a, COo3JaTh TEOPETHUECKYI0 M TMPAKTHYECKYyI0 O0azy
MMOATOTOBKH CIICIIMAJIUCTOB K JEATEILHOCTH, CBA3aHHOM C MPOCKTUPOBAHHEM, pa3pabOTKOH U

IIPUMEHEHUEM NEKTPOHHOMI anmnaparypbl Ui obecrieueHus 6e30macHOCTH
aBTOMAaTU3HPOBAHHBIX CUCTEM.
3amaya  AMCUUIUIMHBL —  OPUBUTH  OO0y4YaeMbIM  HABBIKM  HCIOJIB30BAHHUSA

paccMaTpuBaeMOro MaTeMaTH4ecKoro ammapara B HOpodeCcCHOHAIbHOW MACSITENbHOCTH U
BOCIIUTATh Y 00y4aeMbIX BBICOKYIO KYJbTYPY MBIIUICHUS, T.€. CTPOTOCTh, MTOCJIEI0BATEILHOCTD,
HEMPOTHUBOPEUYUBOCTh U OCHOBATEJILHOCTD B CYXJACHUAX, B TOM YHCJIE U B IOBCEHEBHOM XKU3HHU.

2 MecTo AUCHUNJIMHBI (MOIYJIsI) B CTPYKTYype 00pa3oBaTe/ibHOIi MporpaMmbl

Juctumnaa MareMaTudecKkuid aHaM3 BXOJAUT B 0053aTEIbYI0 YacTh yU4eOHOIO IIaHa
00pa30BaTeNbHOM IPOrPAMMBI.

Jnsg  u3ydyeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHMs,  BJaJE€HuUs),
c(hOpMHUPOBAHHBIE B PE3YIbTATE U3YUCHUS TUCITUILINH/ TPAKTHK:

AnreOpa u reoMeTpHus

3uanus (yMeHHUsl, BIAJCHUs), MOJIyYCHHbIE TPU W3YYEHHUH JTaHHOM NHUCUUIUIMHBI OYIyT
HCO6XOHI/IMH AJI1 U3Yy4YCHUSA I[I/ICLII/IHJII/IH/HpaKTI/IKI

JluckperHas MmaTeMaTUKa

Teopust BeposITHOCTEM, MaTEMaTUYECKasl CTATUCTUKA

HccnenoBanue onepauuii ¥ TEOpUs UTP

MaremaTtudeckas JIOTHKA U TCOpUA AJITOPUTMOB

3 KomneTenuunn odyuarouierocsi, popMupyemMbie B pe3yJabTaTe 0CBOCHUS

AUCHHUILINHBI (MOYJI51) U IVIAHUPYEMbIe Pe3y/1bTAThl 00y4eHHU s

B pesynbrare oOCBO€HHMA JUCHUIUIMHBI (MOIyns) «MareMaTH4ecKUil —aHaIu3»
o0yyaromuiics JoKeH 001aaTh CleAYOIUMHI KOMIIETEHIIMSAMU:

Kox unaukatopa WNuankaTop 1OCTHKEHUS KOMITETEHITUI

OIIK-3 Crioco6eH MCIoap30BaTh MAaTEMAaTUYECKHE METOIbI, HEOOXOAMMBIC I PEIICHHS 3a1a4
podheCCUOHAIBLHON NEATETLHOCTH,

OIIK-3.1 [Ipumensier MaTeMaTUYECKHE METOJIBI s pelieHus 3aga4
poheCCUOHAITLHON IEATENLHOCTH

OIIK-3.2 Biameer HaBbIKAMM THIOBBIX PAacyeTOB PA3IMYHBIX Pa3AeiIOB BBICIIEH
MaTEMaTUKU

OIIK-3.3 CtpouT MaTeMaTH4eCKHe MOJEIH IMPOIECCOB B MPOQPEeCcCHOHATHHON
JeATENbHOCTH




4. CTpyKTYypa, 00HEM M cOlepKaHie TUCHHILTHHBI (MOLYJIs1)

O6H.[ai[ TPYAOCMKOCTh JUCIHUIIIIMHBI COCTABIISACT 4 3a4eTHBIX CAUHHUIL 144 aKaza. 4aCoB, B TOM YHCIJIC:

— KOHTaKTHas paboTa — 72 akaJ. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTOpHasi — 4 akaj. 4acos;

— camocTosTenbHas paborta — 36,3 akaj. 4acos;

— B popMe mpakTuieckoii moarorosku — 0 akaj. yac;
— IMOATOTOBKA K dK3aMeHy — 35,7 akaJ. yac

®dopma aTTecTaluy - SK3aMEH

AynuropHas 3 e
o | wouraktHas pabora E = dopma TeKy1ero
=
5 B aKaj. yacax o Bn KOHTPOJIS
Pazzien/ Tema 3 (B akan. uacax) == A . b Kon
S 3 © | caMOCTOSTeIbHOM YCIIEBACMOCTH U
JUCLUIUINHBL 5] £ = N KOMIIETEHLIUH
@) g £ paboTHI MPOMEKYTOYHOM
Tek. Mab. | mpaxT. z'€ aTTecTaIuu
3aH. 3aH. | O
1. Tlpemen ¥ HenpepbIBHOCTH
(hYHKIMU OJTHOM MepeMEHHOMN
- MOJITOTOBKA K
MPaKTHYECKOMY
3aHATHIO
1.1 TlonsTHe MHOXeECTBA. )
N - BeinosHenue PI'P [IpoBepka
JleficTBUTENBHBIE YHCIIA U UX
N Nel «IIpenenn. WUHAUBUAYaJIbHBIX
CBONCTBA. [onsTue .
2 2 2 | HempepbIBHOCTEY, 3a7aHui,
OKPECTHOCTH TOYKH.
- COCTaBJICHUE KOHCYJIbTAIMHU 110
TTonsitue (GhyHKIHU. .
o o y4eOHOI KapTHI O pewenuto PI'P
CaoiicTBa (yHKIMI
Teme (Kparkas
CHCTeMaTH3aIHs
W3y4YEHHOT0).
1.2 Yucnossie
MIOCJIEI0BATENLHOCTH.
IIpenen YUCIIOBOM
T10CJIEI0BATENbHOCTH. 2
CxoaumMocCThb
MOCJIeI0BATEILHOCTH.
- MOJTOTOBKA K
OrpaHn4YeHHbIE u
[IPAKTHYECKOMY
MOHOTOHHBIE
3aHSATHIO, [Iposepka
MOCJIEeI0BATEILHOCTH.

o . - BeinosiHenue PI'P|  unauBuayanbHbIX
IIpocretimme CBOMCTBA .
DENICITOB 2 2 2 Nel «IIpened. 3a/IaHUiH,

pex N HenpepbIBHOCTBY, |  KOHCYJIbTAIMHU 110
MIOCIIEeA0BATENBHOCTEH.
- COCTaBJIEHHE pewenuto PI'P
Yucno €. o
yueOHO# KapThl 1O
IIpenen ¢yHKIUM Ha S3bIKE Tene
[10CJIEI0BATENIbHOCTEN. ’
beckoneuno OoubIme,
OECKOHEUHO MaJible.
CaoiicTBa MIPEJIENIOB
¢bysakuid. OCHOBHBIE BUJBI
HEOTPeIeICHHOCTEH




1.3 HenpepbiBHOCTD
(GyHKIIMM B TOYKE W Ha
MHOJECTBE.

Apudmernueckre ornepaniu

- TIOJITOTOBKA K
KOHTPOJIBHOM
pabore,

- Beinojinenue PI'P

- KOHCYJIBTaLMH 110
pewenuio PI'P,

pabote

HaJl HETPEePHIBHBIMU
(QyHKUHAMH. 2 Nel «IIpenemn. - ayUTOpHAst
HenpepsiBHOCTB HenpepbiBHOCTEY, | KOHTpOIBHAS paboTa
3JIEMEHTAPHBIX (hyHKIHHA. - mogrotoBka k| (AKP) Nel «IIpenem»,
CaoticTBa (byHKIHHA, 3alIUTe - 3ammra PI'P Ne 1.
HEINPEPhIBHBIX Ha OTpe3Ke. TEOPETHYECKOI
Toukm pasppBa U  HX gactu PI'P Nel.
Kiaccuukarus
HWroro no pazneny 6
2. JuddepennmansHoe
ucuuciaeHne  GYHKIMH  OAHOH
TIepeMEeHHOM
CamocrosTenbHas
pabora ¢
JIMTEepaTypou —
KOHCIIEKT pazjierna
2.1 3amauu, TPUBOASAIINE K pasil
o «3amaun,
TIOHSITHIO MIPOU3BOTHOM.
N MIPUBOJISIIIHE K
OnpeneneHue MPOU3BOIHON
MTOHATHIO
(hyHKIHMN B TOUKE. .
IIPOU3BOTHOINY,
Jduddepennnan, ero [IpoBepka KoHCIIEKTA.
2 - IOJrOTOBKA K
TeOMETPUYECKHN CMBICIT /11 KOHCYJIbTallUH 10
. [IPAKTHYECKOMY
T'eomerprueckuit u pemennio PI'P Ne2
N 3aHATHIO,
MeXaHHYECKHUH CMBICT
o - BeinosiHenue PI'P
IIPOM3BOJIHOM. [IpaBuna Ne 2
nppepeHpoBaHus u N
andeperiup «IIpousBogHas.
TabJIMIIa IPOU3BOHBIX
Brruucnenuey,
- COCTaBJICHHE
y4eOHOI KapThbl
«IIpouzBoguas»
- MOJrOTOBKA K
MIPAKTHYECKOMY
3aHATHIO, KOHCYJIbTAIHH 110
29 Tadibepermuposanse - BemosHenue PI'P| pemenuto PI'P No2,
) p p No 2 ITposepka PI'P Ne2
HESIBHO 3aJ]aHHBIX,
«IIpousBoaHas. «IIpousBoganasi.
napaMeTpryeckd — 3aJaHHBIX 1
o Brruncnenuey, Brruncienuey,
(dyukuui. Jlorapupmuueckoe
- COCTaBJICHUE yueOHas KapTa
TG hepeHIpOBaHHE .
y4eOHOI KapThl (TIpoeKT) 1o Teme —
«IIpouzBognas», 3aIUTa
- MOJTOTOBKA K
samute PI'P Ne2
- MOJTOTOBKA K
[IPAKTHYECKOMY
3aHATHIO,
Koncynpranuu no
- BelnosnHenue PI'P
Ne 3 pemenuto PI'P Ne3.
- ITposepka PT'P Ne 3
«IIponzBoaHas
«IIpousBoanas
2.3 [IpousBoHbIE u BBICILIMX TTIOPSIIKOB.
BBICIINX HOPSIKOB.
maddepeHnmansl  BBRICIIAX /11 [Ipunoxenus
N IIpunoxenus
TIOPSIKOB IIPOU3BOIHON Y, N
MIPOU3BOTHOMNY,
- COCTaBJICHHE
. yueOHas KapTa
y4eOHOI KapThl
(mpoexr) 1o Teme —
«IIpouzBoaHas»,
3ammra
-TIOATOTOBKA K
KOHTPOJIBHON




- IOATOTOBKA K

2.4  OcCHOBHBIE  TEOpPEMBI MPAKTUIECKOMY
TG PepeHITUATEHOTO 3aHATHIO,
HCYHCIICHUS: TEOPEMBI - BeinosnHenue PI'P
®epma, Pomns, Jlarpamxka, Ne 3, AKP No2
Koumm. ®opmyna Teiinopa. 1 - COCTaBJICHUE «IIponzBoanasn»,
dopmyna Teiinopa. y4eOHOM KapThI 3amura PI'P Ne3
IIpuMeHeHne MPOU3BOAHBIX «IIpousBoaHas»,
MIPH BBIYHCIICHUHU TIPEIICIIOB. -TIOJITOTOBKA K
IIpaBuio Jlonurans KOHTPOJIBHOU
pabore
- MOATOTOBKA K
2.5 HUccnenoBanue (GyHKIHI MPaKTUYECKOMY
c IIOMOLIBIO 3aHATHIO,
mddepeHnnamTbHOro - BeinonHeHue 1/13
HCUYUCIICHUS. ITpusnaku Nel «IIpumenenue Tposepa HJI3 Nel
3HAKOIIOCTOSHCTBA, TIPOU3BOTHOM ISt «HpHMeHeime
BO3pacTaHWsi W yObIBaHWS, HCCIIeIOBaHHS TPOM3BOMIHOM VI
BBIIYKJIOCTH M BOTHYTOCTH byHKIMH 1 HCCICIOBANHA
/11 byHKIWMIA 1
rpaduka (yHKIUU Ha MOCTPOCHHUS
ITOCTPOEHUS
MPOMEKYTKE.  DKCTPEMYMBbI rpaduKoBy,
(hyHKUHUH. Haxoxnenue - COCTaBJICHUE rpaduxon», N
HaMMEHBIIEro u yueOHOI KapThl Tposepia yuetuoit
HauOOJIbIIEro 3HA4YEHUN «IIpousBoanas npu KapTel
GyHKIIMM  Ha  3aMKHYTOM ITOCTPOSHUH
TIPOMEXYTKE rpaduka
GyHKIHN
HWroro no pazneny 5/31
3. UHrerpanbHOE  HUCUHCICHHE
(DYHKIIMU OJTHOM ITePEMEHHOM
- MOJrOTOBKA K
MPAKTUYECKOMY
3.1 IlepBooGpasHas 3aHSATHIO,
¢byukus. HeonpeneneHHbIH - BeinonHeHue 1/13
HWHTErpajJl U €ro OCHOBHBIC Ne2 - KOHCYJIBTAIIHH TI0
CBONCTBA. Tabnuna /11 «Heomnpenenenns! | pemenuto M]3 Ne2,
HEOIPEIEIIEHHBIX §i MHTErpam, - npoBepka UJI3 Ne2
WHTETPAJIOB OT OCHOBHBIX - COCTaBJICHUE
JJIEMEHTAPHBIX (QyHKINI y4eOHOI KapThl
«Metonasl
UHTETpPUPOBAHMS»
- MOATOTOBKA K
MPaKTHYECKOMY
3aHSATHIO,
3.2 Meronst - BeimoaHenue NJ13
HEMOCPEACTBEHHOTO No2 - KOHCYJIbTALIUU TIO
MHTETPUPOBAHUSL. /11 «Heomnpenenenns! | pemenuto U3 Ne2,
WurerpupoBanue  3ameHOU 1 uHTETpa, - mpoBepka M3 No2
MEpEeMEHHON U MO YacCTIM - COCTaBJICHHE
y4eOHOI KapThbl
«Metonapl

HUHTCETpUPOBAHUSD)




- [IOAr0OTOBKA K

MPaKTHYECKOMY
SAHATHIO, KOHCYJIBTAIIUH T10
- BeimoaHeHue NJ13 y
Ne2 pemenuto M3 Ne2,
3.3 HurerpupoBanue - - mpoBepka NJI3 Ne2
N 1 «HeomnpeneneHHs
palMOHANIBHBIX Ipobeit N - AKP Ne3
1 HHTErpam, .
«HeonpeneneHnbrit
- COCTaBJICHHE
. WHTErpam
yueOHOI KapThl
«Meropbl
HUHTETPUPOBAHUS»
- MOJITOTOBKA K
MPaKTHYECKOMY
3aHATHIO
34 WnterpupoBanue ’
IOHOHOMCTPIUCCKIX - pemonHenne UJI3| - koHcympTamuu no
p P No2 pemenuro M3 No2,
BBIPaKEHUH.
1 «Heonpenenenusl | - npoBepka MJ13 Ne2,
WnaTterpupoBanue N o
i uHTErpamy, - MpoBepKa yueOHOi
HAPPaUOHATIBHBIX
. - COCTaBJICHUE KapThl
BBIpKSHUI .
y4eOHOI KapThbl
«Metonasl
AHTETPHPOBAHUS
3.5 3agawa  BbUHCICHUS - IOATOTOBKA K
IUIOMAM  KPUBOJIMHEHHOM MPaKTHYECKOMY
Tpanenus W JApYTue 3a/1add, 3aHSTHIO,
MPUBOAAIINE K  TOHSATHIO - semonHenue /13
OTIPENEIIEHHOT0  HWHTErpaa. Neo3
dopmyna «OmnpeneneHHplid | - KOHCYJIBTAIMH 110
Hetorona-JleitOnua. /11 uHTerpan u ero | pemenuro M3 Ne3,
CBoiicTBa  OmpeseneHHOro MIPUIIOKECHUSD), - mpoBepka NJI3 Ne3
unterpaiga. CyliecTBoBaHHE - COCTaBIICHHE
nepBooOpaszHoOn y4eOHOI KapThl
HETPePbIBHON GbyHKIHH. «ITIpusnoxeHus
3aMeHa  TEpeMEeHHOH | OIIpEeJIeTICHHOTO
WHTETPUPOBAHUE IO YACTIM WHTErpajia»
- MOJITOTOBKA K
MPaKTHYECKOMY
3aHATHIO,
- BeimoaHenue NJ13
Neo3 - KOHCYJIBTALIUU IO
«Ormpenenennplii | pemenuto NJI3 Ne3,
uHTEerpan u ero | - npoepka MJ13 Ne3,
3.6 HecoOcTBeHHBIC MPUWIOKEHUS», |- MPOBEPKa KOHCIIEKTa
HWHTETpaJibl. /11 - CaMOCTOSITENIHOE «CnoticTBa
TIpu3HaKu CXOUMOCTH U3yUYCHUE HECOOCTBEHHBIX
JTUTEPATyPHL: WUHTErpajoB.
KOHCITEKT [Ipuznaku
«CoiicTBa CXOUMOCTH
HECOOCTBEHHBIX
HMHTETPajoB.
[Ipuznaku
CXOIUMOCTID)
HWroro no pazneny 6/411

4.

HUCYUCIICHUC

JduddepennmansHoe
(QyHKIMH HECKOJIBKUX

IICPCMCHHBIX




- CaMOCTOSATENBHOE
H3y4eHHue
JIUTEpaTyphI MO

4.1 IIpenen u TEME: HAIlMCaHHE
HEIIPEPBIBHOCTH OHIL KOHCIIEKTa
OcHoBHBIE CBOMCTBA 2 «OcHoBHEIE - MpOBEpKa KOHCIIEKTa
(yHKIMH, HENPEepBIBHBIX B CBOMCTBA
3aMKHYTOH 00J1acTh (hyHKUUH,
HEMPEPHIBHBIX B
3aMKHYTOI
obmacti»
4.2 YacTHbIe IPOU3BOJIHBIE U
- MOJITOTOBKA K
IIPOU3BOHAS o
MPaKTHYECKOMY
HaIpaBJICHUIO.
Juddepennupyemoie 3ARTHIO, - KOHCYJIbTUPOBaHHE
W) HKlIIfI/I Kacarenbnas - Bommoanenme PIP o pewernto PI'P Ne4
y : 221 Ne4 «YHactHeie P o
IUIOCKOCTh M HOPMalb K - MpoBepKa
IPOU3BOTHBIEY,
TMOBEPXHOCTH. BoimonHeHust PP Ne4
. - COCTaBJICHUE
I'eomeTprueckuii CMBICTT o
y4eOHOI KapThbl
mudpdepennuana.  [IpusHak
«DHID»
TG GepeHIIPYEMOCTH
- MOJITOTOBKA K
4.3 TIpousBoaHas CJIOXHOW MPaKTUIECKOMY
- KOHCYJIbTUPOBaHHE
GbyHKIHIN. YacTHbIe 3aHSATHIO,
o pemeHuto PI'P Ne4,
MIPOW3BOIHBIE u - BeimosHenue PI'P
JupepeHnansl  BBICIINX 2 Ne4 «Yacrubie - MpoBepia
N BoImoTHeHUS PI'P Ne4,
HOPSIIKOB. IIPOU3BOJTHBIEY, N
JuddepeHnupopanme - COCTaBJICHHE - TIpoBepKa y4COROii
. . kaptTel «OHID»
HESIBHO 33J[aHHBIX (PYHKIUT yueOHOM KapThl
«DHID»
- MOJITOTOBKA K
DAKTHYCCKOM - KOHCYJIbTUPOBaHHE
p Y |no pemenuio PI'P Ne5,
3aHSATHIO, DOBEDKA
- Bomomenme PP BBIl'[OJ'[HeI:-II/IH IP)’FP Ne5
4.4 Oxcrpemymsr OHIT 221 Ne5 «Dkcrpemym o
- IpoBepKa yueOHO
®HITI»,
- COCTABICHIE kapThl «OHID»
o - AKP Ne4 «®HII:
y!1eOHOI KapTEI maddeperpoBaHue»
«DHII» P P
Hroro no pazageny 8/41
5.  HHrerpanbHOE  HUCUHUCICHHE
GbyHKIMH HECKOJIbKUX
MIepPEMEHHBIX
- MOJITOTOBKA K
MPaKTHYECKOMY
Lo 3aHSATHIO,
5.1 JIBOWHOM MHTErpai u ero
" - BeimoaHenue NJ13
OCHOBHBIE CBOHCTBA.
. Ne4 «Kpatabie - KOHCYJIbTAIUH 110
Caenenue JIBOMHOTO
WHTErPaby», pemennro M3 Ne4,
UHTErpaja K TOBTOPHOMY
- camocTosiTeNbHOe | - mpoBepka NJI3 Ned,
HHTErpaity. Teopema o /11
U3y4YeHue -IPOBEpPKa KOHCIIEKTa
CpelHeM 3HAa4YeHUH. 3aMeHa o N
murepatypsl:  |«CBoiicTBa ABOMHBIX U
MepEeMEHHBIX, Iepexo] B N
o KOHCIEKT TPOMHBIX HHTETPATIOB»
JBOWHOM  HHTErpale K .
«CBoiicTBa
MIOJISIPHBIM KOOpAMHATAM N
JIBOMHBIX U
TPOUHBIX

HUHTCrPAJIOB»




5.2 Cseaenue TpPOWHOTO
HHTETpajla K IMOBTOPHOMY

- IOATOTOBKA K

MPAKTHYECKOMY
HHTErpay. 3amena - KOHCYJIBTAIlH TI0
3aHSATHIO,

MEePeMEHHBIX, TMEepexXox B 1 2 pemennro M3 N4,
TPOMHOM HHTErpae K - somonnenme UJI3 npoBepka 13 Ne4
P P Ned4 «KpatHbie POBEp -

LIMHAPHYECKUM u
WHTETpajbh»
cheprudecKkuM KOOpHATAM
- BemoaHenue NJ13
Ne4 «KpatHbie
HUHTETpajIbhy - nposepka MJ13 Ne4
5.3 Teomerpuueckne p ’ POBEp A Ny
- COCTaBJICHHE - IpoBepKa y4eOHO
MEXaHWYEeCKHE TPUIIOKEHHS 1 1 .
yueOHO# KapThl | kKapThl «IIpuaoxeHus
KpaTHBIX HUHTETPAJIOB
«IIpUTIOKEHUST | KPATHBIX HHTETPAJIOBY»
KPaTHBIX
HHTETPaJoB»
5.4 Kpusonuneiinsie
unaterpansl | wu Il po-na.
. - MOJITOTOBKA K | -IIpOBEpKa KOHCIEKTa
Brruncnenne u mpocTeiime N
N N /11 | 2,3 | mpakTudeckomy «KpuBonuneiinsie
CBOWCTBa  KPHUBOJHMHEHHBIX
3aHATHIO HWHTETrpajbhy
uHTerpanoB.  Ilomstue o
MOBEPXHOCTHBIX HHTErpasgax
Hroro no pazneny 421 6,3
6. OOBIKHOBEHHEIE
b bepeHInaNTbHbIC YPAaBHCHUS
- MOJITOTOBKA K
6.1 OOBIKHOBEHHEIC a
depeHIHatbHbIe MIPAKTHYECKOMY
ABHEHHUS TIEPBOTO MOPSIJIKA SAIATHIO,
yp p p ’ - BeinosnHenue PI'P
OCHOBHEBIE OIpENEIICHUS. No6
YacTtHoe U olmiee pelieHue. - - KOHCYJIbTUPOBaHHE
«OOBIKHOBEHHBIC
Hurerpanbuasie KpUBEIE. o pemeHnto PI'P Ne6,
. /11 1 Y nepsoro
T'eomerprueckuii CMBICT - MpoBepKa
TOPSIITKAY,
TG PepeHIIUATEHOTO BbinosiHeHus PT'P Ne6
ABHEHHS TICPBOTO MOPSIIKA - COCTaBJIeHHe
yP P P ’ yueOHOI KapThI
Meto bl pelieHus
«J1Y neporo
G bepeHInanbHbIX
N TIOPSIIIKA: THITBI U
YpaBHEHHH TIEPBOTO MOPSIKA
METO/IbI PELICHMUSDY
- MOJITOTOBKA K
MPaKTHYECKOMY
3aHATHIO, - KOHCYJIbTUPOBaHHE
- BemmotHeHue PI'P |mo pemenuio PI'P Ne6,
Ne6 - IpoBepKa
6.2 Y BBICHIUX TMOPSJIKOB, «OO0bIkHOBeHHbIE |BbITOMHEHNUS PI'P Ne6,
JIOMTYCKAIOIINE  MOHMKCHHE 1 1 Y nepBoro - 3amuta PI'P Ne6,
opsiIKa MOPSIITIKAY, - MpoBepKa y4eOHOi
- COCTaBJICHUE KapThl «/1Y nepBoro

y4eOHOI KapThl
«J1Y neporo
TIOPSIIIKA: THITBI 1
METOJIBI PEIICHUS

nopsAaKa: TUIbI U
MCETOAbI pCHICHUS»




6.3 Jluneitabie
maddepeHnmanbHbIC

- IOATr0TOBKA K

YpaBHEHHS N-TO MOPSIIKA. MPaKTHYECKOMY
JIuneitnoe O/IHOPOJHOE 3aHATHIO,
- KOHCYJIbTUPOBaHUE
ypaBHEHUE. - BemoHenue PI'P
o pemeHuto PI'P Ne7,
dyHnaMeHTanpHasi CcHCTEMa Ne7 «JIHIAY poBepka
CILCHUI. Omnpenenurens BBICIIUX MTOPSAKOB
p P P BoImoTHeHUS PT'P No7,
Bponckoro. C MOCTOSTHHBIMU .
N - MpOBepKa yYeOHOI
Heonnoponnoe — nuHeliHoOe koddurmenramu .
1 1 1 kapThl «JIHIAY
ypaBaenue (JIHAY), Bug Cucremsl 1Y »,
BBICIIUX TIOPSAKOB C
obmiero pemieHus. Meron - COCTaBJICHUE
. TIOCTOSTHHBIMHU
BapUanuu MPOU3BOJIBHBIX yueOHOI KapThl
KO3 PHULIMEHTAMH
TIOCTOSIHHBIX. «JIHAY BbICIINX
JluneitHoe paBHEHHE C TIOPSIIKOB C METOMBI PELICHH,
y - AKP N5 «OJ1Y»
TTOCTOSTHHBIMHU ITOCTOSTHHBIMHU
KO3 dHUIIECHTaMU. KO3 GHUIMEHTAMH :
XapaKTepucTU4ecKoe METO/IbI PELICHMUSDY
ypaBHeHue. OO1iee perieHue
- MOJrOTOBKA K
[IPAKTHYECKOMY
3aHATHIO,
- BelnosiHeHue PI'P
Ne7 «JIHIY
BBICIIUX TIOPSJIKOB
C TMIOCTOSTHHBIMU
DY S m— KOHCYJIbTUPOBaHHE
6.4 Mertonbt pelieHns ‘|0 pemenuro PI'P No7,
Cucremsr /1Y »
cucteM auddepeHIMATBHBIX 2 2 1 - IpOBEpKa
" - COCTaBJICHHE
ypaBHEeHH (2-ro mopsiaka) N BbInoaHeHus: PI'P Ne7,
y4eOHOI KapThbl samura PIP Ne7
«JIHAY BeICIINX -
TIOPSIZIKOB C
MOCTOSTHHBIMH
koddurmenramu :
METOJIbI PEIICHUSI.
Crpykrypa o01iero
pELICHIS»
Hroro mo pazneny 5 5/11 4
Hroro 3a cemectp 34 34/141 | 36,3 DK3aMEH
WTOro no AUCIHMILINHE 34 34/141 | 36,3 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanu3zanus KOMIIETEHTHOCTHOTO MTOIX0/1a TPEAYCMATPUBAET HCIIOIH30BAHKE B Y4€OHOM
[polLecce AaKTUBHBIX M HHTEPAKTHUBHBIX (OpPM NPOBEACHHUS 3aHATHH B COYETAaHUU C
BHEAyAUTOPHOIN paboToil ¢ 1enbl0 GopMUpPOBAaHUS M Pa3BUTHS MPO(ECCHOHAIBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1. 34 Ilopsiaka opraHW3alMyd W OCYIIECTBICHHS JESTEITBHOCTH IO
o0Opa3oBaTelbHBIM MporpaMmaM OakanaBpuaTa BbICIIETO oOpa3oBaHus (yTB. mpukazom MOwuH
P® or 05.04.2017 r. Ne 301), mpu mpoBeieHUH yU4eOHBIX 3aHIATHI 00E€CIIEYMBACTCS Pa3BUTHE Y
00ydJaromnXCcsi HAaBBIKOB KOMAHIHOW palOThI, MEXKIMYHOCTHOW KOMMYHHUKAIIUU, TPHHATUS
pelIeHud, NUAEPCKUX KadyecTB, B TOM YHCIE C YYE€TOM pEeruoHaJbHBIX OCOOEHHOCTEH
npodeccHOHATBFHON NesITETLHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaarenei.

BeiOupast Ty Win MHYIO TEXHOJOTHIO pabOThl ¢ 00yUYaIOIMUMHCS, HEOOXOIUMO UMETh B
BUJY, YTO HauOombiiero 3gp¢dekra oT ee MPUMEHEHUS MOXXKHO JOCTHYb, €CIU yUUTHIBATH LU
o0pa3oBaHUs, Ha peali3allii0 KOTOPBIX JOJKHA OBITH HaIpaBlieHa M30upaemasi TeXHOJIOTHS,
CO-/Iep>KaHue, KOTOPOE MPEACTOUT MEePEeAaTh 00YUAIOIUMCS C €€ TIOMOIIBIO, a TAK)XKE YCIOBHS, B
KOTOPBIX OHa OYJeT UCTIOJIB30BATHCSI.

B namreii paboTe MBI UCTIONB3YEM CIIEIYIOIIEE.

1. Tpaguumonusie oOpa3oBaTesbHble TexHOJoruu. OpraHuzanus 00pa30BaTEIHHOTO
mporecca, MpearnoiaraeT MNpsAMYI0 TPAHCISAIHMIO 3HAHUM OT NpenojaBaTeNsi K CTYIEHTY
(MIpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIHHO-UILTIOCTPATUBHBIX METOJIOB OOy4YeHHs).
Y4yeOHast JesATENLHOCTh CTYJCHTa HOCHT B TAaKHX YCJOBHSIX, KaK MPABUJIO, PETPOTYKTUBHBII
Xapakrep.

@DopMbl y4eOHBIX 3aHATHIA:

- uHbOpMalMOHHAs JIeKIHUS — T[OCJIENOBaTelIbHOE M3JIOKEHHEe MaTepuaiga B
TUCIUIUTMHAPHOH JIOTHUKE, OCYIIECTBIIIEMOE ITPEHUMYIIICCTBEHHO BEpOAITBHBIME CPEJICTBAMH.

- IPAKTUYECKOE 3aHITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HaBBIKOB IO
MIPEUI0KEHHOMY aJITOPUTMY.

2. Texuomoruum mnpoekTHoro oOydeHus. OOpa3oBaTeNbHBIM MPOLECC TMOCTPOEH B
COOTBETCTBUM C AJTOPUTMOM ITO3TAITHOTO PEHICHHS MPOOJEMHOW 3a/a4dl WIIA BBITIOTHCHHS
yueOHoro 3aaanud. [IpoekT npeanonaraeT COBMECTHYIO YU4eOHO-TIO3HABATENbHYIO I€ATEIbHOCTh
TPYNIBI CTYJICHTOB, HAIIPABJICHHYIO HA BHIPAOOTKY KOHIICTIIIMH, YCTAHOBJICHUE IIeJICH U 3ajad,
(GOpMYyIHUPOBKY O0XHAA€MBIX PE3YJIbTATOB, OMpPEIEICHHE NPUHIUIOB M METOIUK PEeIICHHUS
MOCTABIICH-HBIX 3aJ1a4, IUIAHUPOBAaHUE XOJa pabOThI, MOWCK JOCTYHNHBIX W ONTHMAJILHBIX
pPECYpCOB, MOATAMHYIO pPEaNU3alliio0 IaHa paboOThl, MPE3EHTAMIO PE3yIbTaTOB PabOTHI, HX
ocMebIciieHne U pediekcuto. [IpuMeHsieTcss B OCHOBHOM JIJIs TIEpex0/1a KOMIICTCHIIMN Ha YPOBCHb
BIIQ/ICHUS.

OCHOBHBIE TUITBI IPUMEHSEMBIX HAMH B 00pa30BaTEIbHOMN JEATEITBHOCTH ITPOSKTOB:

HccnenoBatenbeckuii MpPOEKT — CTPYKTypa npuOmmkeHa K (opmaTy HaydyHOTO
WCCIICIOBAaHMS  (JIOKA3aTENCTBO AKTYyaJIbHOCTH TEMBI, ONpeIesieHHEe HAayYHOH TPOOIIEMBI,
npenaMera U OObEKTa HCCIEOBAaHMS, LEeNeH W 3a/lay, METOJOB, MCTOYHHMKOB, BBIIBHKCHHE
TUIIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOABI, 0003HAUYEHHWE HOBBIX MpoOsieM). PesympraTom
SABIIAETCA yueOHas KapTa o MOAYJIIO Halllei 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpYECKUI MPOEKT, MNPEANOJIAralouMid B OTIWYME OT MPEIbIAYIIETro, KOHEYHBIN
MPOJYKT B CIAEAYIOIIUX BapHAaHTaX — ra3era K UCTOPUUYECKU 3HAUMMOMY «MATEMATHYECKOMY)»
cobpITuio (mpa3gHuk uncia «[lm» u T.1.); «MaremMaTrudecKas» OTKPBITKa (CBOETro pojaa yueOHas
KapTa, TOJIBKO He(hopManbHO, KpacouyHO opopMIIeHHAS; BUACOPOIHK « S Haydy Bac pemarsb ...» U
T.IL.

NudbopmannoHHplii  TpoeKT — y4eOHO-TIO3HABAaTeNbHAs JEATENIBHOCTh C  SPKO
BBIPQKEHHOW 9BPUCTHUUECKON HAMPABICHHOCTHIO (ITOUCK, 0TOOp U cUCTeMaTHu3alus nHhopMaluu
0 KaKOM-TO O0BEKTe, O3HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOH MH(popMaiuei, ee aHamu3 u
000011IeHIE 1, HAKOHETI, IPE3EHTAINS 110 IPAKTHICCKOMY MTPHIIOKEHUIO).



4. HMHdopManMOHHO-KOMMYHHMKAIlUOHHBIE 0Opa3oBaTesbHble TexHonoruu. OpraHuzanus
00pa30BaTEeILHOTO MpoIecca ¢ MPUMEHEHHEM CIEeIUATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U

TEXHUUYECKUX CpeAcTB paboTbl ¢ wuH(popmamueil (MHQOpPMAIMOHHYIO Cpely YyHHUBEpCHTETa
MOOZYC MOODLE).

6 YueOHO-MeTOAUUYECKOE 00ecTiedeHHe CAMOCTOSITeILHOH PadoThl 00yYaloIMXCs
IIpencrasneno B npuinoxernu 1.

7 OueHOYHbIE CpeICTBA IUIsl IPOBEACHUS MPOMEKYTOUHOM aTTecCTAlUH
[IpencraBneHbl B NPUIIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMAIHOHHOE 00ecTeyeHne AN CHUTITHHBI (MOTYJIs1)

a) OcHOBHas IUTepaTypa:

1. BecoB O.B. Jleknuu o MaTemaTHueckoMy aHanu3y: yaeOnuk/ O.B. Becos. 3-e u3.,
uchp. u aom.-- M: «®uszmartiuty, 2016. — 480 c. — 978-5-9221-1665-7. -- TekcT : AIeKTPOH-HBII
I DJIEKTPOHHO-OMOTHOTEUHAS cucTemMa «Jlaub» : [caiT]. — URL:
https://e.lanbook.com/book/91150. — Pesxum mocTyma: 1jisi aBTOPH3. MOJIb30BaTEIICH.

2. Bunorpagos O.JI. Kypc marematmdeckoro anamusa: B 5 yacTsax: ydeOnuk/ O.JI.
Bunorpanos, A.JI. I'pomoB. -- Cankt-IletepOypr: Jlanb. — Yacts 3. — 2016. — 252 c. — ISBN
978-5-288-05648-2. -- Tekcr : 3aeKTpOHHBIH // DAEKTpOHHO-OMOIHOTEUHAs crcTeMa «JIaHby :
[caiit]. — URL: https://e.lanbook.com/book/78117 . — Pexum npoctyma: ajas aBTOPH3.
MOJIb30BaTENEH.

0) lonostHuTeE/ILHAS TUTEpPaTypa:

1. Tyran6aeB A.A. Briciias matremaTtika. OCHOBBI MAaTEMAaTHYECKOTO aHAIM3a. 3aa4uH C
peueHusiMu 1 Teopus: yueOHuk / A.A. Tyran6aes. — 2-e uzg. -- M: « ®JIMHTA», 2018. - 316 ¢c. —
ISBN 978-5-9765-3503-9. -- Tekct : 3eKTpoHHBIA // DIeKTpOHHO-OMONIMOTEYHAsT CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/105199 . -- Pexxum goctyna: st aBTOPH3.
MOJIb30BaTENEH.

2. ®uxtenronbil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaIu3a: yuyeOHuk: B 2 yactsax / .M.
@uxrtenronpi. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOHHBIH // DIIeKTpOHHO-OUOIHOTEUHAS
cucrema «Jlauwy : [caiit]. — URL.: https://e.lanbook.com/book/112051 . — Pesxum qoctyma: amis
aBTOPHU3. MTOJI30BATENICH.

3. ®uxtenronsil, I'.M. OCHOBBI MaTEMaTHYECKOTO aHaIu3a: yueOHuK: B 2 yactsax / .M.
@uxtenronbi. — 10-e uzn., crep. — Cankt-Ilerepoypr: Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — TekcT: 3eKTpOHHBINH // DICKTPOHHO-OMOIHOTEUHAS
cucrema «Jlauwy : [caiit]. — URL: https://e.lanbook.com/book/115730 . — Pexxum nocrtyma: ams
aBTOPH3. MOJIb30BaTENEH.

B) MeToan4eckne yKasaHus:

1. Axmanosa, 3.C. Heonpeaenennsiii unterpain: Terpags-koncnekt — MI'TVY, 2008. — 23
C.

2. Baxpymesa, . A. Kpussle 1 noBepxHocTH 2 nopsiaka. [loisipaas cuctema KoopiuHar.
[Tpaktukym — Marautoropck: 'OY BITO «MI'TY um. I'.1. Hocoray, 2009. — 19 c.

3. T'opsiueBa, H.A. Teopust ¢yHKIMI KOMIUIEKCHOTO HEepeMeHHOro: Meroauyeckue
yKa3za-HHMsl U BapUaHTbl MHJIMBUAYAJIBHBIX 3aJaHUN U1 CTYIEHTOB BCEX CHEIMAIBHOCTEH —
Marnutoropck: 'OY BIIO «MI'TY um. I'"'M. Hocosa», 2011. —28 c.

4. I'paueBa, JI.A. OnpeneneHHbIM HHTETPAT: METOAUYCCKUE YKA3aHUS JJIs1 CTYJICHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. Hocoay, 2010 — 12 c.

5. M3ocoB A.B. 'apmonnueckuit aHanu3: MeToandecKkue yKa3aHus ¥ BApUAHTHI 3aJaHUN
U1 CAMOCTOSITETIbHOM PabOThI M KOHTPOJIS 3HaHMM cTyneHToB. — MI'TY, 2009. —



24 c.
6. Masuenko, E.Il. IlpowsBomnas wu nmuddepenuman ¢ynknun. I[IpakTukym.-
Marnuto-ropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2010. — 38 c.

7. Masiuenko E.II. UccnemoBanue ¢GyHKIMH u mocTpoeHue rpadukoB. [IpakTukym. —
Marnutoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

r) [Iporpammuoe odecnieyenne u UHTepHeT-pecypcebI:

IIporpammHuoe ob6ecnieyeHue

Haumenosanue I10O No norosopa CpoOK neicTBUSA JTUIEH3UN
MS Windows 7

Professional(mma ~ |/1-1227-18 o1 08.10.2018 11.10.2021
KJIaCCOB)

7Zip cB000HO pacnpocTpansemoe [10 0ECCPOUHO

MS Office 2007 |y 135 1 17.09.2007 GeccpouHO

Professional
bpaysep Mozilla

Firefox cB00OOTHO pactipocTpansemoe [10 OGeccpoyHo
Bpaysep Yandex  |cBoGojHO pactpoctpansiemoe I10 OeccpouHo
FAR Manager cB000HO pacnpoctpansemoe [10 0ECCPOUHO

HpO(l)eCCI/IOHaJIBHLIe 0a3bl JAHHBbIX U I/IH(])OpMalII/IOHHbIe CIIPABOYHBIC CUCTEMBI

Hassanue xypca CchlIKa
DiekTpoHHas 0a3a mepHoAMUYeCKuX u3maHuii East View
Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

Hanmonansnas nndopmannonHo-ananmutuyeckas cuctemal|URL:
— Poccuiickuit unnekc Hayunoro nutupoanus (PUHLL)  [https://elibrary.ru/project_risc.asp

[Touckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanmonnas cuctema - EamHOE OKHO OCTyma K
HH(POPMAIIMOHHBIM pecypcaM
9 MarepuaJibHO-TeXHHYECKOe o0ecneuyeHne U CIUILINHBI (MOTYJIs)

URL: http://window.edu.ru/

MaTCpI/IaJ'IBHO'TCXHI/I‘IeCKOC obecneueHue JUCIIMITIIIMHBI BKIIIOYACT:



MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obecneueHue JUCHUITIIMHBI BKIIFOYACT:

Y4eOHblC ayIUTOPUHM JJIS TPOBEACHUS 3aHATUH JIeKIMOHHOTO Tuna Jlocka,
MYJIBTUMEIUIHBIC CPECTBA XPAHEHUSI, IEPeAaYyr U MPEICTABICHUS UH(OpMaIu

Y4eOHble ayAWTOPUU IS TPOBEIACHHS MPAKTUYCCKUX 3aHSATHH, TPYIMIOBBIX U
UHIUBHUyaJbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOU aTrectaiuu Jlocka,
MYJIbTHMEIUHHBIA POESKTOP, IKPAH

Komrmieke MeToanmveckux pa3paboTOK (pa3gaToOYHOro MaTtepuaia M METOIUYECKHX
yKa3aHMi1) U\WJIH KOMILJICKC TECTOBBIX 3aJIaHU# JJIs IOJATOTOBKH U MPOBEICHUSI IPOMEIKYTOUHBIX
1 pyOexKHBIX KOHTpOJIEH

[Momemenus Ui caMOCTOATENFHON paboThl yuamuxcsi [lepcoHambHbIE KOMITBIOTEPBI C
nake-tom  MSOffice, Beixomom B MHTepHeT W ¢ JOCTYIIOM B  3JCKTPOHHYIO
nH(pOpPMAIIMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCUTETA

[lomemienne It XpaHeHUST W NPOQWIAKTUYECKOTO OOCTYyXHMBaHUS y4eOHOTO
obopynoBanus Illkadsr ams XpaHeHHs Y4eOHO-METOJUYECKOM [JIOKyMEHTAalMM, Yy4eOHOro

v
AARANII TTADATIIIA 11 XTTAARTTA_TTAT Ta TTTIT TV TTANAATITE



6 YueOHO-MeTOAMUYECKOE 0OecniedeHne CaMOCTOSATeIbHOI padoThI 00y4ar0IIMXCS

Mo ancumnanHe «MatemaTUYecKmnii aHaIM3» npeaycMoTpeHa ayaAuTopHan U BHeayAUTOPHas
camocTonaTesibHan paboTa obyyatoLmxca.

Ay,ﬂ,MTOpHaﬂ CaMOCTOATE/IbHAA pa60Ta CTy4EHTOB nNpeanosiaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTU4YECKUX 3aHATUNAX.

MpumepHble ayoumopHbie KOHMpPoabHblie pabomei (AKP):

AKP Nel «[pedensi»

Bbluncantb npeaenol:

3 2 _ — —
L iim X erBx + 2X > lim (x 71(X 23)(x 4)
x>2 X°—X-6 noe o BXT —x°+11
. x® X’ _ tgax
3. Im| ——- 4. lim
x>ul 2x° =1 2x+1 x>-2 (X + 2)
1.4 1
5. Iirr})(1—4x)3X 6. IimoxcthX 7. IirpOBX—l

8. NccnepoBaTb HA HEMPEPbLIBHOCTb

X—3
f(X):{ ecau X< 0
5% ecau x>0

AKP No2 «[llpou3sodHas»

1. Hangute nepeyto NPOM3BOAHYID OT  QYHKLUM:

2_
a) =V gy =x.c0s3X, g y=X "2 5 x43
y =arccosst + r, XT+2x+1

3
y Y=5 wx_ 2arctg(4x2 + 3x)
2. CocraBbTe ypaBHeHWs KacaTenbHol K Kpuson XY = 4 g1ouke Xg = 1

3. Bbluucaute npubankeHHo Y = x> +8 npn X=1,09.

. cos4x-1
4, Bbluncnunte npegen no npasuay Jlonutana lim VAPV
x—0 4x
(e 1)
AKP No3 «HeonpedeneHHbIli UHmezpan»
. HaliTu Heonpeiei€HHbIE MHTETPAJIBI:
5x -2

dx, 0) Isin(3x+1)dx,B) Isin xe“**dx, r) Imdx,

X2 45X —/X +2
a) I

X2



x—1 —
dx, —
N J.(xz —4)?

o) J.de,e) J.xsin(2x)dx,m) Ixarcsin xdx, 3) I

Vx? —6x+13

AKP Neo4 « ®HII: dugpcpeperyuposaHue»

In(x?y)
y-Xx

1. Haiiti 1 nocTponTb 06nacTb onpeaeneHns yHKUMmM Z =

y

2. HaiTu yacTHble Nnpon3BogHble GyHKLUMK Z = X-arctg 1
+ X

> -
3. HaiTi Npon3BOAHYH CAOKHOWN GYHKUMN Z = X2y— yZX, rae X=UCOSV; y=usinv.

0z z .
4. HaiTtv npousBogHble — # 6_ HeABHOM PYHKLMM ez—xzysm xyz=0.

OX oy
5. Haitu akcTpemym GyHKLUKN ABYX NEPEMEHHbIX Z = 4(X— y) —x?- yz.

AKP No5 «O6bikHOBeHHble dughhepeHyuanbHbie ypasHeHus

1. Haiitu oOumii maTerpan win odee penienue 1uddepeHualbHoro ypaBHeHHs IepBOro nopsijaka (B

npuMepe T) pemuTs 3aaauy Kommn):

, X*+2xy-5y°
2x% —6xy

a) VA—x2y' +xy?+x=0, 6) 20xdx—3ydy=3x’ydy—5xy’dx, B) vy

{y'— y COSs X = sin 2x
T) .
y(0)=-1

2. Haiitu oOuiee pemenue MudpdepeHiuanbHoro ypaHenus (B IpUMepe T)  peluTh 3a1a4y Komm):
a) yur _4yu + 5yl — 6X2 +2x-5 , 6) yHI + 2yN —By’ — (8X + 6)ex ’
B) Y —4y +4y=e”(cosx+3sin X),

) y"+y=1/sin x
Dyl =1, yi=nl2

AKP Ne6 «Komnnexcuoie uucia»

1. BeimotHUTE AcCcTBHS B anreOpandeckoit popme.
4-3i (1-3i)? 4-9i (2+3i)-i*°
1). G=31)-@2=70) 2y 3+4i 3 T7-i 4 3 5  3-5i
2. 1300pa3uTh KOMIUICKCHBIC YUCIIa Ha IFIOCKOCTH | 3aIIMCaTh UX B TPUTOHOMETPUYIECKOM hopme.

1). 6i’2). -71,3). l—i,4)_ —\/§—i’5)_ 7+4i




. 15 —1_i
3. Haittu 2°°, ecom 2=1-1,
N Y-V3-i N
4. Haiitu Bce 3HaUeHHs ¥ N300pa3uTh X Ha KOMIUICKCHOMU IIOCKOCTH.
2
5. Pemuth ypaBHEHHE 2°+6z+25=0,

MpumepHbie uHOUBUOYanbHbIE domawHue 3adaHus (M43):

nA3 Nel «fpumeHeHue npou3eodHoii 8514 uccnedosaHus pyHKYuii»
3x )
x2+9
2. MNoctpoitte rpadpumk GYHKLMM C NOMOLLLIO NPOM3BOAHON NepBOro nopaaKa y=—x> —3x* +9x +11.

1. HaiauTe NPOMEXYTKM MOHOTOHHOCTM W SKCTPEMYMbI GYHKLMM  y —

3. HaliauTe NPOMEXKYTKM BbIMYKAOCTU, BOTHYTOCTU M TOUKM Nepernba dyHkumm  y =2x —33/x? .
3

4. Hangute acMmMnTOTbI M NOCTPOWTE CXEMATUYHO rPAGUK GYHKLMK vy :Xiz .
(x+1)
o x> —3x+3
5. MposeaunTe NonHoe UcciefoBaHWe GyHKLMM M NOCTPOITE rpaduk v == — =272,
x-1

6. [poBeauTe nonHoe nccnepoBaHmne GYHKUUM M NOCTPoITe rpadumk
In x

X

7. Haihgute Hambonbllee M HaUMeHbLLee 3HaYeHUA GyHKLMn

4 1
y:8X+XT—15 Ha oTpesKe [5;2]

U3 No2 «HeonpedeneHHblli uHmezpan»

Bbluncnntb HeonpeaeneHHble MHTerpasbl

1 x3/x 2 1
I'I(ﬁ_T+1]dx 2'-[{3+x2 _Zdex

3
6
3. 3 _ 4 dx 4.'[Ctg+dx
I [2 _7x sin(zx_]_J SIn~ X
5.jX<3X2+1)4dX 6'[%;110

7. lel—exexdx 8. j 4x+3 dx,

(x-2)°
9. J‘xe*dx, 10. I%
X(x+1)
' Ix +3/x +24x . cos xsin® x’



dx

" J-(x+1)\/x2 +2x -1

U3 Ne3 «OnpedeneHHbIli UHMe2pas U e20 NPUAOHCEHUA»
2 1 V4

1. .[(xz +-—)dx. 2. J'In sin xdx
1 X 2

2. BblumncaunTb naowaab Gurypbl, orpaHUHeHHOM NMHUAMM
1) 3x—-y=4, y’=6x

2) r=cos2gp, OSgoS%
3) {XZZC.O“’ y=3(y23).
y=6sint;

3. BblUMCANUTb AJIMHY AYTY KPUBOWM, 3a4aHHOW YpaBHEHUEM

1) y=hux, V3 <x <15,

2) p=3e*"", —-n/25p<n/2
3) x=¢e'(cost+sint), 1/2<t<r.
x=e¢'(cost—sint),

4. Bblumcamtb 06bem Tes1a, 06pa3oBaHHOrO BpaLeHmem BOKpyr ocu Oy Gpurypbl, orpaHMYeHHol rpadukamm
dyHKuMit X=3-Yy? , x=y?+1

na3 Neq4 «Kpamdoeie uHmezpanbi»

2

2y
1. BbI4MCAUTL NMOBTOPHbINA MHTerpan IdyI(ZX +y)dx.
200

4
2. I3meHUTb NOPALOK MHTETPUPOBAHMA B ABOMHOM MHTErpane: Idy I
1 1

y

2

X
3. BbluncanTb ABOMHOM MHTErpan II—ZdXdy, roe D — o6nacTb, orpaHUYeHHan ANHUAMMU
D

1
y=—,y=X,x=4.
X
4. BblymcnunTb nnowaab Gurypbl, orpaHUYEHHOM OKPYXHOCTAMKU =1, I =2C0S@ (BHE OKPYXHOCTM

r=1).

5. Bblumcantb naowagb GuUrypbl, OrpaHUYeHHOM IMHUAMKN Y = % u X+y- 7=0.



6. BbluncanTb TPOMHOM MHTErpan _Uj(x2 +3y2)dxdydz; R:0<z<3x,x+y<1, y=>=0 nodurype R,
R

OrpaHMYeHHOM NOBEPXHOCTAMM.

7. Bbluncantb 06bEM TéNa, OrpaHNYEHHOIo NOBEPXHOCTAMU

7=8-x-y, x=0, y=x* y=4, z=0.

8. HaltT cTaTyeckme MOoMeHTbl OTHOCUTEIbHO KOOPAMHATHbIX OCel NAacTUHKM, orpaHMyeHHon napabosioi
2 o .
y=X (y > O), npamoir  x=9, eci1 NJOTHOCTb pacnpeaeseHMA MacChbl B Kax 401 TOUKe paBHa opauHaTe

3TOM TOYUKMW.

9. Hanngure momentsl muepumn |, |, 1, osHopoaHoi nnacTHKm (5 =l), OrpaHUYEHHOM 0CAMM

Y,
KoopauHat u npamoit  y =2 —0,5X.

U3 Ne5 «Yucnoeovie psadoi»

1. Jloka3zaTh CXOUMOCTb U HAWTH CyMMY pslia Z >
“—~n°+n-

2.MccienoBath Ha CXOIUMOCTD PSIBI:

= sin 2 n\/_ = ., nl(2n +1)! = (3n_2)\"
0 YR O ( ]’B)Z ETRERDY Freey

n=1 :1 n=1

1) i -
2 (3n+1),/In(n+5) '

3. HccnenoBath pAABI HA a6COJ'IIOTHyIO H YCJIIOBHYIO CXOAUMOCTD!:

sin n\/_ -D)" -)"(2n+1)
2 z ’ ann(n 1)’ Z 3n+2

n=1

4. Halitn cymmy psiaa ii ¢ TouHocTbio Ao 0.001
~4"(2n+1)

U3 No6 « DyHKYUOHANbHbIE PAOQbLI»

1. Haiit 0671aCTh CXOAMMOCTH CTEIIEHHOTO Psijia:



2n+l

Z( D"2"(x+D)" o i4 (x— 3)2n Z( D" (x+2)

o 3n+2 ~  fon+1 n?

2. Paznoxuts Qynkuuio B psan Teinopa o crernensm X :
a) (3+e7)%,6)7/(12+x—-x)?, B)In(1-x—20x?).

3. Beruncnuth nunTErpain ¢ TouHocThio 10 0.001:

0.2
6) [sin(25x")dx.
0

0.5
) I dx
a —
o V1+x*
4. Haitn npnbankéHHo pelleHme 3aga4um Kowu B BUAe oTpeska paga Teinopa no cteneHam X € YeTblpbMs

yN — X2 + y2
y(0)=0,y'(0)=1

HeHyneBbIMU KOadPULMEHTaMU: {

5. Paznoxuts B pag Oypre QYHKIMIO, IEPUOANIECKYIO ¢ IEPHOAOM 277 , 3aJ]aHHYIO Ha OTPE3KE

—mT<X<

(1) . f(X) X+,
— OpMYyJI0i =
[=7.7] dopmy 7, 0<x<r&

MpumepHsbie sapuaHmel paciemHo-2paguyeckux pabom (PrP):
PrP Nel «[peden. HenpepbieHOCMb»

1. HaiauTe npeaenbl GyHKUNIA:

D lim X(x* +2x-1) 2 lim (x=2)(x* +2x+2) 3) o 2 \/7'
X x—1 x>2  x*_Bx+6 138X
8+15
4 sin§~ln(1+4x). 5) (3 __ 1 ). 6) "m[SX—lj X'
I — i x—4 x?-16) x>\ X +6
x-arctgg

2. Uccnepyiite GYyHKLMIO HAa HEMPEPbLIBHOCTb, BbIACHUTE XapaKTep TOYEK PaspbiBa, caenanTe yepTerK rpadpuka
bYHKUMM



1
- X <1,
1 x—1
1) f(x)=8¢5 2) f(X)={(x-1)?, 1<x<3,
4, X>3.
PrP Ne2 «[pou3eodHas. BoiyucneHue»
1. Halttn npounsBoaHble 1 anddepeHumanbl NepBoro nopsaaka
7C0os X
1) y - ’
5x+1
2) Y=(2+5x)" —3cos7x,
7 .
3) y=—-—4x-arcsinx,
3
4) 'y =(cosx)".
2. Haiitm npoun3soaHyto GyHKUNK, 3a4aHHON HEABHO e’ —5xe* — 2xy +11=0.
y . X =3cost -5,
3.Haliti nponsBoaHyto GyHKUNM, 3a4aHHOM NapamMeTprUUYecKku
y=4t* +5.
4. Hai'TM npomn3BoaHble NepBoro nopaaka GyHKUmUm y= x*e*

PIP Ne3 «lpou3eodHas evicuwiux nopadkos. lpunoxceHus npou3eooHoii»

Xx=3t-t3,
y =3t%;

d?y
dx?

1. Hairgute g— " bYHKUMIA: @) { 6) y:5&.
X

o 2 o
2. a) HanuwwTe ypaBHeHWe KacaTenbHol K napabone ) =X — 4X + 2 8Touke c abeumccoit X, = 0.

MocTpoWTe rpaduK 1 KacaTeNbHyHo.

6) HanuwmTe ypaBHeHWe KacaTenbHOI K Kpneoii X2 + y2 —4x+2y—164 =0 B ee TouKe Cc KOOpPAMHATaMM

(7; 11). MocTpoiiTe KpMBYIO U ee KacaTeNbHYHo.



3. Hailgute Hanbonblee N HaMMeHbLlee 3HaYeHNs GYHKLMKN Ha 3a4aHHOM OTpe3sKe

f(x)=2x*—6x*—18x+7 xe[-2;2]
1
4. Uccnepynte dyHKUMo Y = § x® —2x? na 3KCTPEMYM M NOCTPOMTE ee CXeMaTUYeCKUiA rpaduk.

(x-=1?
x?

5. NposeaunTe nonHoe uccnenoBaHne n NocTpomTe rpaduk GyHkumMm Yy =

6. BblumcanTe npenensl, MCNOAb3YA Npasuao Jlonutana:

2x® —8x? +13x-10

lim
2 x®—2x* +3x-6

6) lim x- In(eX —1).

7. 3aBUCMMOCTb nyTHn OT BpeéMeHU npu HpﬂMOﬂMHeVIHOM ABUXEHUN TOYKUN 3a0a€E€TCA YPpaBHEHNEM

1

3 2
S=—t"+2t°—-3,rae S —nybBMm,a I — Bpems B c. Bbluncaute ee CKOPOCTb U YCKOPEHME B MOMEHT

Bpemenn [ =4cC.

PrP Ne4 «4acmHoie npou3eodHbie»

5 In (1— — yz)
1. Haittn obnacte onpepenenmnsa oyHkumm 2 = ———=,
1-\y
2. HaliTu 3HaYeHMA YacTHbIX MPOU3BOAHbIX GYHKLMI B 334aHHON TOUKe:
1

A z=x" (1) B) Z:In(\/;+\/§) (11).

2
3. Haittu a—z,ecnm u=Xy+sin(x+y).
X

4. BblYMCANTb MPUBAUMKEHHO \/5'80’02 +2,03% .

PrP Ne5 «3kcmpemym PHI»



1. HaitTn sKcTpemyMbl GyHKUMM  Z = X2 + 2y —4X — 6By + 2.

nx In
2. Hantn npoussogHyto GyHKUMM  Z = —— _ny B HanpaB/ieHMM BeKTopa (1;1).

Yy X

3. Mpu Kaknx k>0  rpagueHT PyHKUMN Z = (2X + ky)2 nepneHAMKyAapeH npamon X+Yy =2.7

4. HaiiTn 3KCcTpemanbHoe 3HadeHne yHKuum Z = 2X+ Yy — y2 —x% npuycnosun X+ 2y =1.

5. Haintn Hanbonblwee 3HavyeHne GyHKUMN:

A) Z=X-2y+5 y>0 5)z=mQ2+yﬂ
X+y<l
X+2y<1
x>0
y>0.

PrP Ne6 «Ob6bIKHOBeHHbIe dughdhepeHyUANbHbIE ypABHEHUS NEP8020 NOPAGKA»

Haiitu oOmuii wHTETpan wunu obmiee pemieHne AudPepeHIaTbHOIO ypaBHEHHS IEPBOTO
nopsijika (B mpuMepax ), 1) pemuTs 3aaauy Komm):

2 2
1) JA—X’y'+xy> +x=0, 2) 20xdx—3ydy=3x’ydy-5xy’dx, 3) y'=> 2+§Xy6_5y
x* —6xy
r —sin? ' — 2
gy myeosx=sin2x o pytey =0yt dex_xy”dy:o,
y(0)=-1 y@d =1 X

PrP Ne7 «/IHAY ebicuiux nopAao0Koe ¢ MoCmMoAHHbIMU Ko3ghpuyueHmamu. Cucmemeol JY»

1. Haiitu obuiee pemenue qudQepeHnaIbHOro ypaBHEeHUs:
1) y"xInx=y",2) (L+x?)y"+2xy’ =12x>.
y" =2sin®ycosy
2. Haiitu pemenue 3agauu Komm: T, .
YO =7y -1
3. Haiitu o0mee penrenue qudepeHnaibHoro ypaBHeHUS (B IpuMepe 1)  pemnTh 3aaady Komm):
1) y" -2y +y=xe¥ 2) y"+4y’ +5y = x?

3) y'"'—4y" +5y' =6x*+2x-5, 4) y"'+2y" -3y =(8x+6)e*,



5) y'—4y' +4y=e?(cosx+3sinx),6) Yy —64y =128 cos8x —64e®*,
y"+y=1/sin x
{y(n/Z) =1,y'(n12)=x/2
4. Pemure cuctemy 1Y mepBoro mopsiaka AByMs CIoco0aMH - MOACTAHOBKH U METOJIOM Dityiepa
y'=2x-5y+e'
X' =y-6x+e™
PrP Ne8 « ®KI1»

3

I
N

o 2
1. Hailtu Bce KOMIUIEKCHBIE 4YMCJa, YJOBJIETBOPSIOIIME 3aJaHHBIM YCJIOBUSAM Z° —Z
Haiinennsle uncia 3anucath B TPUTOHOMETPHUYECKON U TOKA3aTeIbHON (hopMax.

.

- - l 1 - -
2. Beruaucnute 3Hauenus Gpyunkuuii: cosi, In(3+4i),e 2, arcsini.
3. Haiitu kopHu ypaBHenus SN Z = 3l u n300pa3uTh UX HA KOMIUIEKCHOM IIOCKOCTH.

. z
4 Haiitn 06pa3 muauu | mpu otoOpaxkenun W=——.
Z—1



7 OneHouHbIE CpeAacTBa V1A IIPOBEACHUA l'lpOMe)l(yTO‘lHOﬂ aTrrecraunuu

a) MnaHnpyemble pe3yabTaTbl 06yueHMA U OLLEHOUHbIE CPpeacTBa A4N1A NpoBeaeHUA NPOMEXKYTOUHON aTTecTayum:

CTPYKTYpPHbIA
3/IeMeHT

KOMneTeHunmn

MnaHupyemble pesyibTaTbl 06yYeHus

OueHouYHble cpeacTea

OMNK-2 - cnoco6HOCTb KOPPEKTHO NPUMEHATb NPU pelueHnn NpodeccuoHaNbHbIX 33434 COOTBETCTBYIOLLMNI MaTemaTUUYecKuii annapar anrebpbl, reomeTpuum,
OWUCKpeTHO maTemaTMKK, MaTeMaTMUeCKoro aHann3a, Teopumn BepoAaTHOCTEN, MaTeMaTUUeCKOM CTaTUCTUKK, MaTeMaTUMUEeCKOM NI0FUKU, TEOPUN anropuTMoB, Teopun
mHdpopmauum, B TOM YMcne € UCNONb30BAHUEM BbIUUCAUTENIBHOK TEXHUKHK

3HaTb

- OCHOBHbI€E MOJIOXKEHMA TEOPUM Npese-
NoB GyHKLMY;

- OCHOBHble Teopembl agnddepeHunanb-
HOFO U MHTErpPasibHOro UCYUCEHMUSA
YHKUMIA 04HOM N HECKONIbKUX Nepe-
MEHHDbIX,

- OCHOBHbIE NOHATUA TeopUn GYHKLUN
KOMMJIEKCHOM NepeMeHHO’;

- OCHOBHble METO/bl peLleHns
06bIKHOBEHHbIX anddepeHLManbHbIxX
YpaBHEHWUIA

- OCHOBHbI€ MOHATUA TEOPMM YNCNOBbIX
N GYHKUMOHAbHBIX PASOB

TeopeTuyeckme BONpocbl AN 3K3ameHa

1. ®dyHKumA. Cnocobbl 3agaHmaA. Obnactb onpeneneHns. OCHOBHbIE 3ieMeHTapHble GYHKLUK, X CBOMCTBA, rPaduKm

2. NMpepgen dyHKUMK B TouKe. Mpeaen GyHKUUKN B 6ECKOHEYHOCTU. OLHOCTOPOHHWE Npesenbl.

3. BeckoHe4yHO masnble N 6ECKOHEUYHO 6onbluMe GYHKLMM, CBA3b MeXAY HUMU. CBOMCTBA HECKOHEYHO MasbiX
bYHKUMA.

4. Teopembl 0 npegenax. PackpbiTne HeonpeaeneHHOCTEN.

3ameyvaTenbHble npegensi.

6. CpaBHeHWe BeCKOHEYHO MabIX GYHKUMI. IKBUBANEHTHbIE HECKOHEYHO Masible GYHKLMM M OCHOBHbIE TEOPEMbBI O
HUX. MpUMeHeHMe K BbIYMCNEHUIO NPesenos.

7. HenpepbIiBHOCTb GYyHKLMM B TOUKE. TOUKM pa3pbiBa U UX Knaccuduraums.

8. OCHOBHble TeOPeEMbI O HEMPEPbIBHbIX GYHKLMAX. CBONCTBA PYHKLMI HENPEPbIBHbIX HA OTPE3KE.

9. MpousBoaHasa GYHKLMU, ee reoMeTPUYECKMI U PUINYECKUIA CMbICA.

10. YpaBHeHMA KacaTe/IbHON U HOpManu K Kpusoil. AndbdepeHunpyemocTtb GyHKLMM B TOUKE.

11. MponsBoaHan CyMMbl, Pa3HOCTM, NpoOn3BeAeHUs, YacTHOro GyHKUMIA. NponsBoaHan CNOXKHOM U 0bpaTHOM
OYHKUMNIA.

12. AnddepeHumpoBaHme HEABHBIX M MapamMeTpuyeckn 3afaHHbix GyHKUWA. Jlorapndmuyeckoe
anddepeHumpoBaHue.

13. MpounsBogHble BbICLUNX NOPALKOB.

14. nddepeHumnan pyHKUMNU. FTeomeTpryecknin cmbicn guddepeHumana. OcHoBHble Teopembl 0 auddepeHLmanax.

15. MpumeHeHne audpdepeHumana K NpUbANKEHHBIM BbIUUCAEHUAM.

16. OcHoBHble TeopeMbl anddepeHunanbHoro ncuncneHms: Ponns, NarpaH:ka n Kowwu.

17.Mpasuno lonutana.

18. YcnoBua MOHOTOHHOCTU GYHKUMI. IKCTpemymbl GyHKLMI. HeobxoamMmMoe 1 LOCTaTOYHOE YCI0BUA SKCTPEMYMA
byHKUMK.

u




CTPYKTYpPHbIN
aIeMeHT

KOMneTeHunmn

MnaHupyemble pesynbTaTbl 06y4eHMA

OueHouHble cpeAacTsa

19. Hanbonbluee 1 HanmeHbLIee 3Ha4YeHUA GYHKLMM Ha OTpesKe.
20. BbinyknocTtb rpadmka GpyHKumn. Toukn nepernba. Heobxoanmoe 1 AOCTaTOYHOE YCNOBUA TOUEK nepernba.
21. AcumnToTbl rpadrKa GyHKLMK.

22.
23.
24,
25.
26.
27.
28.
29.

30.
31.

32.

33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.

MNepBoobpasHan. HeonpeaeneHHbIN MHTErpan 1 ero cBoicTea. TabMua OCHOBHbIX MHTErPanos.

OCHOBHble MeToAbl UHTENPUPOBAHUA: 3aMeHa NEPEMEHHOIN U MHTETPUPOBAHME MO YaCTAM.

MHTerpmpoBaHue paLmMoHaabHbIX GYHKLUN.

NHTerpmpoBaHue TPUroOHOMETPUYECKUX QYHKLUNA.

NHTerpmpoBaHue MppaLMOHaNbHbIX GYHKLMINA.

OnpeaeneHHblit MHTErpan Kak npeaen MHTerpaabHOM CYMMbl, €0 CBOMCTBA.

®opmyna HotoToHa — JleibHMLa. OCHOBHbIE CBOIMCTBA ONpeAeneHHOro MHTerpana.

BbluMcneHne onpeaeneHHoro uHTerpana (3ameHa nepemeHHOM, MHTErpupoBaHMe No YacTam). MHTerpuposaHue
YETHbIX U HeYeTHbIX YHKLUIA B CUMMETPUYHBIX Npeaenax.

HecobcTBEHHbIE MHTErpanbl.

leomeTpuyeckme n pusnyeckme NPUNOKEHUA onpeseseHHOro nHTerpana.

Ob6nactb onpeaeneHuna PHM. Mpepen, HenpepbliBHOCTb. CBOMCTBA OYHKLMIA, HEMNPEPbIBHbIX B OrPaHUYEHHOM
3aMKHYyTOI 0bnacTu.

YacTHble NpPoM3BOAHbIE MEPBOro NOPALKa, UX reOMETPUYECKOE UCTONIKOBAHME.

YacTHble NPOM3BOAHbIE BbICLUMX MOPALKOB.

OunddepeHumpyemocTb 1 NoAHbIM anddepeHuman GyHKUUN.

MpumeHeHne nonHoro anddepeHumana K NPUGANKEHHbIM BbluncieHuam. AnddepeHLmanbl BbICLIMX NOPAAKOB.
MpounssogHasa cnoxkHon dyHKUMK. MonHaa NnponssBogHas.

MNHBapuaHTHOCTb GopMbl NosiHoro anddepeHumana.

OndodepeHumpoBaHme HeEABHOM QYHKLUMN.

KacaTenbHasa Na10CKOCTb M HOPMab K MOBEPXHOCTY.

IKcTpemym GYHKLMM ABYX NepemeHHbIX. HeobxogmMmoe 1 focTaTouHOE YCA0BUE IKCTPpEMYMA.

YcnoBHbIlM 3KcTpeMyM. MeTog, MHOXKUTenen JlarpaHiKa.

Hanbonbliee n HaumeHbluee 3HaYeHNA GYHKLMM B 3aMKHYTOM 0b6acTu.

dK3ameH BO 2 cemecTpe

[BOVHOM MHTErpan: OCHOBHbIE MOHATUA M ONpeaeneHus.
FeomeTpuyeckuii n pusnYecknit CMbicn ABOMNHOIO MHTErpana.
OCHOBHble CBOMCTBa ABOMHOMO UHTErpana.

BbluncaeHne ABOMHOIO MHTErpasia B AEKAPTOBbIX KOOPAUHATAX.
BbluMcneHMe ABOMHOro MHTErpana B NOASPHbIX KOOPAMHATAX.
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49.
50.
51.
52.

53.
54,

55.
56.
57.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.

74.

MpunoxKeHns ABOMHOIO MHTErpana.
TpOMHOM MHTErpan: OCHOBHbIE NMOHATUA, CBONCTBA.
BblunMcneHne TPOMHOro MHTerpana B AeKapToBbIX KOOPAMHATAX.
3ameHa nepemMeHHbIX B TPOMHOM WHTerpase. BbluMCNeHME TPOMHOrO MHTErpana B UUAUMHAPUYECKUX W
chepunyecKknx KoopanHaTax.
lFeomeTpuyeckunii u GUaNYecKnin CMbICN, NPUNOKEHUA TPOMHOTO MHTErpana.
OnddepeHumanbHble ypaBHEHMA: OCHOBHble MOHATUA. 3agauu, npuBoAAwMe K auddepeHunanbHbim
YpaBHEHMAM.
Teopema cyLwecTBOBaHUA U eA4MHCTBEHHOCTM peweHna aubdepeHUmanbHOro ypaBHeHus.
YpaBHeHUA ¢ pa3genarwmumMmnca nepemeHHbIMU.
OpHopoaHble AnddepeHLumanbHble ypaBHeHMA 1 nopaaka.
JInHelHble ypaBHeHUA. YpaBHeHUA bepHynau.
YpaBHeHue B NosHbIX auddepeHumanax.
OnddepeHumanbHble ypaBHEHMA BbICLUMX MOPAAKOB: OCHOBHbIE NOHATUA.
YpaBHeHUA, JOMNYCKaloLWMe NOHUKEHWE NopAAKa.
JNnHeliHble anddepeHumanbHble ypaBHEHUA BbICLLUMX MOPAAKOB. JIMHEWHble ogHOpoAHble anddepeHLmanbHble
ypaBHEHWA 2, N-ro NopAAKOB.
NHTerpuposaHue JIOY ¢ NOCTOAHHbIMM KO3IPDULMEHTAMMU.
JInHelHble HeoaHopogHble Y. CTpyKTypa obuiero peweHua THAY.
MeTog Baprauumn Npon3BOJbHbIX MOCTOAHHBIX.
MNHTerpmposaHue JIHOY ¢ NOCTOAHHbIMW KO3bPULMEHTAMM M NPABOI YaCTbiO CNeLmManbHOro BUaa.
Cuctembl anddepeHUManbHbIX ypaBHEHUN. Teopema CyLLecTBOBAHWMA W eAMHCTBEHHOCTU peleHua. MeTog
MCK/IIOYEHUA ANA peleHna HopManbHbIX cuctem guddepeHumanbHbIX YPaBHEHWUNA.
Yucnosble pagpl. CxogmMmocTb M cymma psaaa. CBorcTea pasos.
Pag reomeTpuyeckoli nporpeccun. Heobxoammblii MpU3HaK CXO4MMOCTU YUCIOBOTO pAaa. FapMOHUYECKUI paa.
[ocTaTouHble NPU3HAKM CXOAMMOCTU 3HAKONOOXKUTENbHbIX PAA0B. MpU3HaKK cpaBHeHuA. NMpusHak Janambepa.
JocTaTouHble NPU3HAKM CXOAMMOCTU 3HAKOMONOKUTENbHBIX PAAOB. PaAnKanbHbIl NpusHak Kowu. MHTerpanbHbIn
npusHak Koww.
3Hakouepeaylolwmeca U 3HaKonepemeHHble pAabl. MpusHak JlelibHuua. ABCoNOTHAA M yCNOBHAA CXOAUMOCTb
paga.
®yHKUMOHANbHble paabl. Obnactb cxogmmoctn. CTeneHHble psaabl. Teopema Abena. Paauyc cXxoaMmOCTW.
CBOWCTBa CTEMNEHHbIX PALOB.
Paabl Tennopa n MaknopeHa. PasnoxkeHue GpyHKLUIA B CTENEHHbIE pALbI.
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75. MpumeHeHWe cTeneHHbIX PALOB B NPUBANMKEHHbIX BbIMUCNEHUAX.
76. TpuroHomeTpuyeckme paAgbl. OnpepeneHne  KosadpdUMUMEHTOB
pasnoxunmoctn GyHKUmi B pag Pypbe.

77. Pagbl ®ypbe A8 YeTHbIX U HeveTHbIX GYHKUMIN. Paabl Pypbe ana yHKUMM NPOM3BOALHOTO nepuoga. PasnoxeHue
B pAg Pypbe Henepmogmyecknx GyHKLUMN.

78. KomnneKcHble yncna. Onepaumm Hag KOMMAEKCHbIMW YNCAAMU.

79. OYHKUUM KOMNIEKCHOW NepPeMEHHOI.

80. MpownssogHas ®KM

81. WHTerpan ot OKI

82. CreneHHble pAAbl C KOMMJIEKCHbIMM YleHaMU.

83. Pap Tehnopa

84. Pap NlopaHa. M30n1poBaHHble 0cobble TOUKM.

85. dnemeHTbl TEOPUM BbIHETOB
3auert B 3 cemecTpe

TPUTOHOMETPUYECKOTO paga. Ycnosue

YmeTb

- pewaTb 334341 NO U3y4aeMbiM
TEOpEeTUYECKN pasaenam;

- 0bcyKaaTb cnocobbl apdeKkTUBHOrO
pelwweHuna gudpdepeHumanbHbIX
YPaBHEHWUIN U UX CUCTEM; ONpPeaenaTb
3pPeKTUBHOCTb peLLEHMA 3a4a4M,
MOJIY4EHHOTO C MOMOLLBIO YNCNEHHbIX
MeTo/0B; pacrno3HaBaTb 3G eKTUBHbIE
pe3ynbTatbl 06paboTKK
3KCNepMMEHTaNbHbIX AaHHbIX OT
HeapPEKTUBHbBIX

lpumepHble npakmu4vecKue 3a0aHus 04 3K3AMeHd U 3a4ema:

1. Bluncnute npegensi:

. 1+4x—x* . 3x-arcsin 2x M2x—1—
a) ||mﬁ;6) ||m73;8) |imM.
x> X + 3X° + 2X x>0 COS X — COS” X X3 x—3

2. Hangute d_ ana dyHKkumin:a) y=e
X

Ax—x2 6 X =ctg2t,
y = In(sin 2t).

3. Berancmuts: 2) 3 — \/§+ i, 6 (1— i)28.

4. HaliTn HeonpeaenéHHbIN

WHTerpan: 1-cosx dx B

a)J'sin 3x-cos 5xdx, 6) [
(x—sin x)°

I(2x+5)~exdx.
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V20 xdx

J; \/x2+5.

5. BblUMCAUTL ONpeaesieHHbIN MHTerpan
1

6. BbluMCNUTL OnpesesieHHbIN MHTerpan I4x-arcsin xdx -
0

7.Haitv  nnowagb GuUrypbl, OrpaHUYEHHOW  NMHUAMM: X =4,

0
8. N3meHUTb NOPAA0K MHTErPUPOBAHUA J'dy J' fdx + _[dy J' fdx.

9. Bbluncnutb J.J' dxdy

A /x2+y2,

D:x<y<+1-x*, x>0-

_ [o_y2_y2 3
10. HaiiTn 1 nocTpouTb 0b61acTb onpeaeneHnsa GyHKUUK U=y9-x y +(X y).

3 -
11. HaiiTu  nonHblii  anddepeHuman  GYHKLUM: Z=X"Iny—sin2xy.

12. HaliTh yYacTHble NPOWM3BOAHbIE NEPBOro nopsaaka  QGyHKuuu:

z =5x%y* +In(x +4y).

. [,2 2
13. HanwucaTb ypaBHEHWE KacaTe/IbHOM NIOCKOCTU M HOPMasu K MoBepXHOCTU Z =4/ X" + Y

B

Touke (3, 4, 5).
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2 3
14. UccnepnoBaTh Ha akcTpemym dyHKumio Z = X+ — 2xy + 4y

15. PewnTe 3agauy Kown:  ycos® xdy = (y2 +1)dX, y(O) =0.

16. HaiiauTe obuiee peleHne anddepeHLManbHOro ypaBHEHUA y" +y' = e?*

17. PewnTb 0gHOPOAHYIO cucTemy anddepeHLManbHbIX YPaBHEHNA:

x'=6x—y,
y' =x+4y.

18. UccnenoBaTh Ha CXOAUMOCTD PSI:

i n(2n+1)!

n=1 (3”)' .
19. Pasnmoxuts B psag @ypbe QyHKIUIO, TIEPUOJIMUYECKYIO C MEPUOIOM 4 , 3aJaHHYIO Ha OTpE3Ke

2
(2] & i f(x) X, —-2<x<0
-2, OpMYJIOU =
Py X, 0<x<2

20. Beruuciurts: arcsin i .

Bnagetb

- IPaKTUYECKUMHU HaBbIKAMH
UCTOJIb30BaHNUA MaTeMaTHYECKUX
MOHSATHH 1 METOAOB (M3y4aeMbIX
pa3enoB MaTeMaTHKH) TIPU PELIeHUH
NPUKJIAJHbIX 33/1a4;

- cnocobamm oLEeHMBaHUA 3HAYMMOCTH
M NPaKTUYECKON NPUFOAHOCTH
NOAYYeHHbIX Pe3y/bTaToB;

-HaBblKaMWM NOCTPOEHUNA N pelleHnA
MaTeMaTUYECKUNX MOAEHEVI

lpumepHble NpuKknadHble 3a0a4u U 3a0aHuUs
3agava 1. 3aBMCMMOCTb NYTH OT BPEMEHM NPU NPAMOJANHENHOM ABUKEHUWN TOUKM 3a43€ETCA ypaBHEHUEM

S=—t>+2t?—3,rpe S —nymema t — Bpems B c. BbIUMCAUTE e CKOPOCTb M YCKOPEHME B MOMEHT
spemern [ =4cC.

3apaHue 2. CocTaBbTe a/iFOPUTM peLleHUA TMHERHOTo 04HOPOAHOr0 AnddepeHLnanbHOro ypaBHEHUA C
NOCTOAHHbLIMW KO3hPULMEeHTaMu.
f{x?} =3-x°

3apaua 3. K rpadmky PyHKuMM B ero Touke ¢ abeumccoit F0 T 1 nposegeHa KacaTenbHas. Haltm naowaap
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NpUKNaaHbIX 3a4au

TpeyronbHuKa, 06pa3OBaHHOF0 KacaTesibHOM U OTpe3KamMy, oTCeKaemMbiMM €0 Ha 0CAX KOOpPAUHaT.

3agaya 4. Hati LeHTp macc 04HOPOAHOrO Tena (}/ 21), OrpaHUYEHHOro NOBEPXHOCTAMM y2 +72<x< 2.

3apaua 5. HaliTn Hanbonbluee 1 HanmeHbluee 3HadeHus GyHKumMmn  Z = 5x° +8y—2x+1 B3amkHyTOl 06nacTu [,

o 2
orpaHuuyeHHoi imknamn X =4, Yy =4xX.

3apaHue 6. NoaymaliiTe, C MOMOLLbIO CPEACTB KaKOro pasaena maTemMaTUKM MOMKHO PeLIMTb CNeayioLyto 3a4a4y.

«na ybopKM cHera Ha yauLax ropoaa UCMo/b3yrTcAa cHeroybopoyHble malwmrHbl. OHM paboTatoT B TeUEHWE CBETNIONO
BPEMeHM CyTOK C 6 40 18 4acoB C MOCTOAHHOM CKOPOCTbIO y6opku cHera 400 (m3/u). U3meHeHne obbema cHera,

ds 2
— =120 =517,
BbINAZAOLLErO Ha YAMLLbl TOPOAA B rOPOAE B TEYEHUE CYTOK, MOXKHO ONUCaTb YpaBHEHUEM dt
St oy _

( ) — 06bem cHera (8 m3), BbinasLuero 3a Bpems t (B yacax), 021224 g momenr BpemeHu I = 0 ha yanuax

ropoga nexuT 1000 m3 cHera. YcTaHOBWTE COOTBETCTBME MEX Y BpeMeHeM t M 06beMOM CHera, eXallero Ha yamuax

S0)

roe

ropoaa

CocTaBbTe MaTeMaTUYECKYIO MOAENb 3TOM 3a4a4n 1 pewunTe eé.




6) MopAagok npoBegeHUA NPOMENKYTOUHOM aTTecTauum, NoKasaTeNn u KpUTepumn oLeHUBaHUA:

MpomexKyTouyHan aTTecTaumns no aucumnamHe « MatemaTuMyecKmMin aHanu3» BKAOYAET TeopeTndeckue
BOMPOCHI, NO3BO/AIOLLMNE OLLEHUTb YPOBEHb YCBOEHMA 0OYYaOLWMMUCA 3HAHUI, U NPAKTUYECKue
3aJaHuA, BbIABAAIOLLME CTENEHb CPOPMUPOBAHHOCTU YMEHWUI U BAAAEHNN, NpoBoANTCA B dopme
3K3ameHa (2 cemecTp) n B popme 3ayeta (3 cemecTp).

dK3aMeH No JAHHOMN AUCLUNANHE NPOBOAUTCA B YCTHON pOpMe NO 3K3aMeHaLMOHHbIM Bunetam,
KaXKAbl U3 KOTOPbIX BKAOYAET 2 TEOPETUYECKUX BOMPOCA U ABA NPAKTUYECKUX 334aHUSA.

MokasaTtenn u KpUTepmUmn oL,eHUBAHUA IK3aMeHa:

— Ha OLUEHKY KOT/IMYHO» — 0ByYaloLWMINCA 4eMOHCTPUPYET BbICOKUIA YPOBEHL CHOPMUPOBAHHOCTH
KOMMNETEHLNI, BCECTOPOHHEE, CUCTEMATMYECKOe M rNyboKoe 3HaHue yuebHoro matepumana, ceobogHo
BbINO/IHAET NPaKTUYECKMe 3a4aHunA, CBOBOAHO ONepupyeT 3HaHUAMM, YMEHUAMU, MPUMEHSAET UX B
CUTYaUMAX NOBbILLEHHOWN CNOKHOCTH.

— Ha OLEHKY «XOpOoLOo» — 0byYatoLWmniica 4eMOHCTPUPYET CpeaHUN YpoBeHb CHOPMUPOBAHHOCTHU
KOMMETEHLUMIN: OCHOBHbIE 3HAHWUS, YMEHWUS OCBOEHbI, HO A0MNYCKAOTCA HE3HAYUTE/IbHbIE OLWNOKM,
HETOYHOCTMU, 3aTPYAHEHMA NPU aHATUTUYECKUX OMEPALLUAX, NMEPEHOCE 3HAHUI U YMEHUIA Ha HOBbIE,
HecTaHAaPTHbIE CUTYALLUM.

— Ha OLEHKY KYA0BAETBOPUTENbHO» — 0OYYAIOLLMIACA 4EMOHCTPUPYET NOPOroBbI/ YPOBEHb
cPOPMMPOBAHHOCTM KOMMETEHLMIA: B XOA4E KOHTPO/IbHbIX MEPONPUATUIA SOMYCKAOTCA OLINOKM,
NPOABAAETCA OTCYTCTBME OTAE/bHbIX 3HAHUIM, yMEHWI, HaBbIKOB, 06yYaloLMIACA UCMNbITbIBAET
3HauYUTENIbHbIE 3aTPYAHEHWUA MPU ONEPUPOBAHMM 3HAHMAMM U YMEHUAMM NPU UX NEPEeHOCe HA HOBble
cUTyaumu.

— Ha OLLEHKY «KHeyAOBNEeTBOPUTENIbHO»— 00yYatoOWMIACA 4EMOHCTPUPYET 3HaHMA He Bonee 20%
TEOPETMYECKOro maTepurana, AONYCKAET CyLWEeCcTBEHHbIE OWMOKKU, HE MOXKET NOKasaTb
WHTENNEKTYaIbHbIE HAaBbIKW peLleHna NPOCTbIX 33434 UM HE MOKEeT NOoKasaTb 3HAHMA AaKe Ha YPOBHE
BOCMpoun3BeaeHUa n ob6bACHeHUA MHbOPMaL M.

lNokazamenu u Kpumepuu oyeHUsaHUA 3a4ema:

- «3a4YmeHo» - 0by4aloLLMIiCA NOKasbiBaeT cPOPMMPOBAHHOCTL KomneTeHuun OMNK-2 no pasgenam 3-ro
CEMeCTpa, T.€. NOKa3blBaeT COOTBETCTBYIOLLME 3HAHUA (N0 KpaliHel mepe, Ha YPOBHE BOCNpPOU3BeAEHUS
N 06bACHEHNA MHPOPMALMM) U MHTENNEKTYa IbHbIE HAaBbIKW peleHna NPeanoKeHHbIX B Tabauue n.7a)
3agay;

- ((He 3a4YmeHOo» - pe3ynbTaT O6y‘-IeHMFI He OOCTUTHYT, o6yqa|ou1,m71ca HE MOXET NOKa3aTb 3HaHNA Ha
YpOBHE BOCnpounsseaeHNA U 06BbACHEHUSA MHd)OpMaLI,VIVI, HE MOXET NOKa3aTb UHTEN/IEKTYaA/IbHble
HaBblKU peleHnA NPOoCTbIX 3a4au.



