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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM rojy Ha 3acefnanuu kadeapsl [IpukinaaHoil MaTeMaTHKU U HH()OPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s pean3aiuu B 2028 - 2029
y4eOHOM roly Ha 3aceqaHuu kageapsl [IpukiiagHol MaTeMAaTHKU U HH)OPMATHKH

IIporokom ot 20 . Ne
3aB. kadeapoii IO.A. 13BekoB

Pabouas nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s pean3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceqanuu kadeapel [IpukiagHol MaTeMaTUKU U WH()OPMATHKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB

Pabouas nmporpamMma rnepecMoTpeHa, 00CykaeHa u ojgoopeHa s peanusaruu B 2030 - 2031
yueOHOM ToJIy Ha 3acefanuu kadeapsl [IpukinanHoit MareMaTuku U HHPOPMATHKU

IIporokom ot 20 . Ne
3aB. kadeapoii [O.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2031 - 2032
y4eOHOM Troly Ha 3acenanuu Kadeapsl [IpukinagHoit MaTeMaTKy U HHOOPMATHKU

IIporokom ot 20 . Ne
3aB. kadeapoii [0.A. 13BekoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

L{enb OCBOCHHSI TUCITUTUIMHEI — O3HAKOMHTH 00YYaeMbIX C OCHOBHBIMH MOHSTUSIMU H
METOJIaMU MaTeMAaTUYECKOTO aHAIN3a, CO3/IaTh TEOPETHUECKYIO U MPAKTHUYECKYIO 0a3y
MOJATOTOBKH CIIEIIUAIMCTOB K JACITEITLHOCTH, CBA3aHHOH C MIPOCKTHUPOBAHKUEM, Pa3pabOTKON 1
MIPUMEHEHHUEM JICKTPOHHOH amnmapaTypsl Uit ooecriedeHus: 0€30MacHOCTH
ABTOMATHU3HPOBAHHBIX CHCTEM.

3amavya TUCIUTUIMHEI — IPUBHUTH 00YYaeMbIM HABBIKH HCIIOJIb30BAHUS
paccMaTpuBaeMOro MaTeMaTHYECKOro armapara B mpo(eccuoHaIbHOMN IeATEeTbHOCTH H
BOCIIUTATh Y 00y4aeMbIX BBICOKYIO KYJIBTYPY MBIIUICHUS, T.€. CTPOTOCTb,
MOCIIEI0BATEIHLHOCTh, HEMIPOTHBOPEYUBOCTh M OCHOBATEILHOCTD B CYXKJICHUSX, B TOM YHUCIIC
U B TIOBCEJTHCBHOM KU3HU.

2 MecTo 1ucHuILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunnnna MareMaTuyeckuii aHaau3 BXOJIUT B 0053aTENbHYIO YacTh Y4€OHOTO
J1aHa 00pa3oBaTEIbHON MPOTPAMMBI.

Jist u3y4yeHus IUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUYCHUS TUCIHUILIHH/ TPAKTUK:

Anredpa 1 TeOMeTpHs

3uanus (yMEHUs, BIAJICHNUs), TOTYYCHHbIE PU U3yUYEeHUU JAHHON JUCIUTUIUHBI
OyIyT HEOOXOUMBI I U3YUECHUS] TUCITUILINH/TIPAKTHK:

JuckperHas MaremMaTnka

Teopust BEpOATHOCTEMN, MATEMATUYECKAS] CTATUCTHKA

HccenenoBanue onepanuii U TEOPHs UTP

MaremaTnueckast JIOTUKa U TEOPUsl AITOPUTMOB

3 Komnerenunu o0y4yammerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s

B pesynbrare ocBoeHUs AUCUUIUIMHBI (MOAys) «MaTtematnyeckuil aHamu3»
oOyJaroluiics 10JKeH 001a1aTh CIEAYIOMUMU KOMIETEHIIUSIMU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIINHN

OIIK-3 Cnoco0OeH HCIO0JIb30BaTh MATEMAaTHICCKHUE METOJBI, H6‘06XO,[[I/IMBIG JJIA pCIICHUA
3agaq HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH,

OIIK-3.1 [IpumensieT MaTeMaTHYECKHE METOIbI ISl PELICHUS 3a1a4
po¢heCCHOHATILHOM JIeATeIbHOCTH

OIIK-3.2 Bitameer HaBbIKaMM TUIOBBIX Pacy€TOB PA3IMYHBIX Pa3/iesIOB BBICIIECH
MaTEeMaTHKU

OIIK-3.3 Ctpout MmaTeMaTHUYeCKHe MOJIEIH MPOLIECCOB B MPOPECCHOHATBHON

JCATCIIBHOCTH




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISICT 4 3a4eTHBIX eAUHMI] 144 akaja. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas paboTa — 72 akaj. 4acoB:

— ayauTopHas — 68 akajl. 4acos;

— BHeayJuTOpHas —4 aKaj. 4acos;

— caMocTosTeNbHas paboTa — 36,3 akaj. 4acos;

— B hopMe IIpaKTHUECKO NoaroToBku — 0 akaj. 4ac;

— MOJTOTOBKA K AK3aMeHy — 35,7 akaj. Jac

®dopma aTrTecTalui - IK3aMeH

AynutopHas ) o
o KOHTakTHas paboTa E = dopma TeKy1iero
=
g B aKaJl. yacax 3] Bug KOHTPOJIA
Pa3nen/ Tema 3 (B axan ) E R . p Kon
g & © | camocrosiTenpHON | ycrieBaeMOCTH M
JUCLUTUTAHBI 5 £ o . | xoMnereHyu
O g £ paboTHI MIPOMEKY TOYHOM
1ab. | mpakr. t<!
Tek. P Z'S aTTecTalMu
3aH. 3aH. O =
1. Ilpenen u HENPepHIBHOCTH
(YHKIMU OIHOI IepeMEeHHOH
- OATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
1.1 INoHsTHE MHOXKECTBA. - BBITIOJTHEHUE
o IIposepka
JlelicTBUTENBHBIE YKCTIA U PT'P Nel
nx cBoucTsa. IToHsTre «IIpenen MHAMBILYaTBHBIX OIK-3.1,
) 2 2 2 P ) 3a7aHui, OIIK-3.2,
OKpPECTHOCTH TOYKH. HenpepbiBHOCTBY,
KOHCYJIbTAIIUH 110 OIIK-3.3
INonsTre QyHKIUM. - COCTaBJICHUE
. o N pemenuto PI'P
CpoiicTBa QyHKIHI y4eOHOU KapThl
o TeMe (KpaTkast
CHCTEMaTH3AIHS
U3yUYEHHOTO).
1.2 Yucnossie
MOCIIEIOBATEHLHOCTH.
IIpenen uncnoBoit
MOCIIEIOBATEIHLHOCTH. 9
CxoauMocTh
MOCJIEZI0BATEIbHOCTH. - MOJITOTOBKA K
OrpaHu4eHHbIE U MPAaKTUYECKOMY
MOHOTOHHBIC 3aHATHIO,
IIpoBepka
MOCIIEIOBATEIHLHOCTH. - BBITIOJTHEHUE
o N WHAWBULY AJIbHBIX OIIK-3.1,
IIpocreiimue cBoiicTBa PI'P Nel .
S 2 2 2 «TIpexen 3aJIaHHM, OIIK-3.2,
p N P ) KOHCYJIbTAIlUHU TIO OIIK-3.3
MOCJIEI0BAaTEIBHOCTEN. HemnpepbIBHOCTY,
pemennto PI'P
Yucro e. - COCTaBJIEHUE
IIpenen yHKINYU Ha A3BIKE yueOHO KapThl
MOCIIEI0BATEIEHOCTEH. 0 TeMeE.
BeckoneuHo Oosblime,
OECKOHEYHO MaJlble.
CgoiicTBa npenenon
¢ynkiuil. OCHOBHBIE BUIIbI
HEOTIpeIeTICHHOCTEHN
1.3 HemnpepbIBHOCTH 2 2 2 - IOATOTOBKA K - KOHCYJIbTAILIUH 110 OIIK-3.1,




(hyHKLINH B TOYKE U HA

KOHTPOJIBHON
MHOXECTBE.
ApudmeTrueckue onepanum pabore,
HAl  HEpepEIBHIMIL - BBITIOJTHEHHE pemenuto PI'P,
) qunaﬁnp PT'P Nel - ayAUTOpHAs
y ) «IIpenenn. KOHTPOJIbHAS OIIK-3.2,
HenpepbiBHOCTD
. HemnpepsiBHOCTEY, | padoTa (AKP) Nel OIIK-3.3
9JIEMEHTapHBIX (QYHKIHH.
" . - MOJITOTOBKA K «IIpenemn»,
CpoiicTBa QyHKIIHIA,
3allUTe - 3ammra PTP Ne 1.
HETIPEePBIBHBIX HA OTPE3Ke. N
Touxu pa3peiBa U UX TCOPETHICCKOH
gactu PI'P Nel.
K1accupuKanus
HWroro no pazaeny 6
2. MuddepennmanbHoe
ncuuciIenne GYHKIMU OTHOM
NIepEMEHHON
CamocrosrenpHast
pabora ¢
JUTEepaTypout —
KOHCIIEKT pa3ierna
2.1 3amaun, mpuBOASIINE K pasil
N «3amaun,
TIOHATHUIO TIPOU3BOTHOM.
. MPUBOJISIINE K
Omnpenenenue NPOU3BOJHON
TIOHATHIO
(bymKuuu B TOUKE. TIPOU3BOTHON [IpoBepka
Huddepennuan, ero P i POBCp OI1K-3.1,
2 - IOJITOTOBKA K KOHCTIEKTA.

TeOMETPUYECKUI CMBICI 1 HDAKTHICCKOM KOHCY/IBTALIH 110 OIIK-3.2,
T'eomeTpuueckuii 1 p y y OIIK-3.3
o 3aHATHIO, peutenuio PI'P Ne2

MEXaHUYECKUH CMBICIT
npousBogHOMU. [IpaBuna 7 BRITOTHCHHE
E(b(fpe CHIIH .OBIZ,HI/IH u PTP No 2
A PCHIMD «ITpousBoanas.
TabJIH1Ia TPOU3BOIHBIX
Brerancnenuey,
- COCTaBJICHHE
yueOHOI KapThl
«IIpousBonHas
- IOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO, KOHCYJIbTalluH 110
2.2 Tuddepenupoanme - BBITIOJIHEHHE pemiennto PT'P No2,
HESIBHO 3a/IaHHBIX, PI'P Ne 2 IIposepka PI'P Ne2 OIK-3.1
MapaMeTPUYECKH 3aJaHHBIX 1N «IIpousBonHas. «IIpousBosHas. OIIK 3'2’
GbyHKIMA. Beoruncnenuer, Beruucnenue», OIIK 3' 3’
Jlorapudmuueckoe - COCTaBJICHUE yueOHas KapTa '
muddepeHnpoBaHe y4eOHO KapThl | (IPOEKT) 1o Teme —
«IIpouzBonHas», 3anmra
- IOJITOTOBKA K
3amure PI'P Ne2
- MOJITOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
Koncynsranuu no
- BBIIIOJIHEHHE
pewenuto PI'P Ne3.
PIP Ne 3
ITposepka PI'P Ne 3
«IIpousBonHas «TTpon3BoNHas
2.3 Ilpon3BoaHbie U BBICIINX BLICIHpPIX 1o Z:[HKOB OIIK-3.1,
i depeHaIbl BEICIINX 1/0,91 HOPSIKOB. p ’ OIIK-3.2,
[Ipunoxenus
MOPSIKOB [Ipunoxenus N OIIK-3.3
N TIPOU3BOTHOMY,
TIPOU3BOTHOMY,
yueOHas kapTa
- COCTaBJICHUE
. (IpoeKT) 1o Teme —
y4eOHOI KapThl
3aluTa
«IIpouzBonHas»,

-IIOJITOTOBKA K
KOHTPOJBHOMN




pabote

- IIOATr0OTOBKA K

2.4 OCHOBHBIE TEOPEMBI TIPaKTUIECKOMY
g hepeHInaIbHOTO 3aHATHIO,
WCUHUCIICHHS: TEOPEMBI - BBITIOJIHEHHE
®depma, Poss, Jlarpanxa, PTP Ne 3, AKP No2 OIIK-3.1,
Komm. ®opmyia Teiinopa. 1 - COCTaBJICHHE «IIpousBoHas, OI1K-3.2,
®dopmyina Teitnopa. Y4eOHOH KapThl 3amura PTP Ne3 OIlK-3.3
IIpumenenne mpon3BOIHBIX «IIponzBomHasny,
IIPY BBIYHCIICHUH MIPEIETIOB. -TIOATOTOBKA K
IIpaBuino Jlonurans KOHTPOJIBbHON
pabore
- MOATOTOBKA K
. MPaKTHYECKOM
2.5 UccnenoBanue GyHKIU P y
3aHATHIO,
C MIOMOIIBIO
TuddepeHInanIbHOro * BRITIOJIHCHHC
N3 Nel IIposepka U3
ucuucnenus. [IpuzHaku
«IIpumenenne Nel «Ilpumenenne
3HAKOIIOCTOSHCTBA, . N
MIPOU3BOJHOM U1 | MPOU3BOJHOM JyIs
BO3pacTaHus U yObIBaHNS,
BBIIVIIOCTH H BOTHYTOCTH HCCIIETOBaHMS HCCIIEIOBaHMS OI1K-3.1,
Y Y /11 hyHKUNH 1 byHKUM 1 OIIK-3.2,
rpaduka GyHKIMHA HA
HOCTPOCHUS HOCTPOCHUS OIIK-3.3
MPOMEKYTKE. DKCTPEMYMBI
2 rpadukoBy, rpaduKoBy,
¢yskunii. Haxoxnenue .
- COCTaBJICHHE ITpoBepka yueOHOU
HaMMEHBILETO U .
. yaeOHOH KapThl KapThl
HauOOJIbIIETO 3HAYCHU I
«IIpomsBoaHas
(GyHKIMU HA 3aMKHYTOM
MIPU TIOCTPOCHUH
MIPOMEKYTKE
rpaduxa
GbyHKIUN»
HWroro no pazneny 5/2,91
3. MHTErpanbHOe HCUUCIICHNE
(HYHKIINHU OJHOM NIEpEMEHHON
- MOJTOTOBKA K
NPaKTHYECKOMY
3.1 TlepBooOpazHas 3aHATHIO,
¢ynkius. HeonpeneneHHblit - BBINIOJIHEHUE KOHCYJIBTALIHH 110
HWHTETPaN U €T0 OCHOBHEIE W13 Ne2 Yy OIIK-3.1,
N pewenuto M3 Ne2,
cBoiicTBa. Tabnuma 1/11 «HeomnpeneneHHbI OI1K-3.2,
. - mpoBepka MJI3
HEONpeIeNIeHHBIX 1 MHTETpay, No2 OIIK-3.3
HMHTETPAJIOB OT OCHOBHBIX - COCTaBJICHHE h
JJIIEMEHTAPHBIX QYHKIMN y4eOHO KapThl
«MeToabl
HUHTETPUPOBAHUS
- MIOATOTOBKA K
MIPaKTHIECKOMY
3aHATHIO,
3.2 MeToanl - BBITIOJTHEHHE T T——
HENOCPEICTBEHHOTO N3 Ne2 y OI1K-3.1,
pemenuto /13 No2,
MHTETPUPOBAHHUS. 1 «HeonpeneneHHs OIIK-3.2,
. . - mpoBepka MJI3
HHTterpupoBanue 3aMeHOR 7 HHTETpany, No2 OIIK-3.3
MIEPEMEHHON ¥ MO YacTsIM - COCTaBJICHHE h
y4eOHOM KapTh
«MeTonpl
HUHTETPUPOBAHUS
~ MOAITOTOBKA K& KOHCYJIbTAllUU 110
MIPAKTUYECKOMY y OI1K-3.1,
3.3 UnTerpupoBanue pemrenuto NJI3 No2,
alMOHAJIBHBIX Ipo0Oei 1 SaHATHIO, - npoBepka MJI3 OIIK-3.2,
p P - BBIIIOJIHEHHE P ]5.02 OIIK-3.3

WJ13 Ne2




«HeonpeneneHHb
1 MHTETpam»,

- COCTaBJICHHUE
y4eOHOM KapThl
«Metozp!
HWHTETPUPOBAHUS

- AKP Ne3
«HeonpeneneHHbIi
HUHTETpa»

- IIOAT'OTOBKA K

MPAKTUIECKOMY
3aHATHIO,
3.4 NnTerpupoBanue - KOHCYJIbTAIlUH 110
- BBITIOJIHEHHE
TPUTOHOMETPHUIECKUX pemtenuto /13 Ne2,
BBIpAKEHUI VI3 Ne2 mpoBepka MJI3 OIK-3.1,
I/IHI")re H OB.aHI/Ie 1 «HeomnpeneneHHbI P NI; > OIIK-3.2,
PP W MHTETpAI, - OIIK-3.3
HppaIMOHATIBHBIX - IPOBEpKa
N - COCTaBJICHHE N
BhIpOKEHHUI . y4eOHOM KapThl
y4eOHOM KapThl
«Metonpt
WHTETPUPOBAHUS
3.5 3amayua BHIYUCIICHUS - MOJITOTOBKA K
TUIOIA/IN KPUBOJIIMHEHHON MPaKTUYECKOMY
Tparneiyy 1 Ipyrue 3aaau, 3aHATHIO,
TIPUBOJISAIINE K TIOHSITHIO - BBITIOJIHEHHE
OTIpeIeIEHHOTO NHTeTpaa. N3 Ne3
. | - xoHCYABTAIMM TIO
®dopmyna HeroToHa- «OmnpenencHHbIN OI1K-3.1,
o o pemernto MJI3 Ne3,
Jletionuna. CBoiicTBa 1/11 HHTETpaJl U ero OI1K-3.2,
- mpoBepka U3
OIpe/IeIEHHOTO UHTErpasa. MPUIIOKEHUSD?, No3 OIlK-3.3
Cy1ecTBoBaHue - COCTaBJICHHUE h
TIepBOOOpa3HOI y4eOHOU KapThl
HENPEPhIBHOHN QyHKIMH. «IIpunoxenus
3amMeHa nepeMeHHON U OTpeIeICHHOTO
MHTETPUPOBAHUE T10 YACTAM UHTErpalia»
- MOJITOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
* BRITIOMHCHHC KOHCYJIbTAIIUH 110
W13 Ne3 y
. | pemenuro U3 Ne3,
«OrnpeneneHHbIN
- mpoBepka W3
HHTErpa U ero No3
TIPUIIOKEHUSDY 7
3.6 HecoOcTBeHHBIE p ’ - IpOBepKa OIIK-3.1,
HUHTETpabl. 1/11 KOHCIIEKTa OI1K-3.2,
CaMOCTOSITEIIBHOE N
IIpuznaku cxoguMoCTH «CBoiicTBa OIIK-3.3
U3yUYCHHE
HECOOCTBEHHBIX
JIUTEPATYPHI:
WHTETPAJIOB.
KOHCIIEKT
o IIpuznakn
«CoiicTBa
CXOAUMOCTH
HECOOCTBEHHBIX
WHTETPAJIOB.
IIpu3nakn
CXOUMOCTH
Hroro no pazzpeny 6/31
4. InddepenunansHoe
WCUHCIIeHUE QYHKIHUI
HECKOJIBKHX TePEMEHHBIX
CaMOCTOSITEIIBHOE
4.1 lpenen n -
HenpepsiBHOCTs OHIT. e yaT L 1O — OIIK-3.1,
OCHOBHEBIE CBOMCTBA 2 patyp POBCp OI1K-3.2,
. TeMe: HallucaHue KOHCIIEKTa
(hyHKLUH, HENPEPBIBHBIX B OIlK-3.3

3aMKHYTO 001acTi

KOHCITEKTa
«OCHOBHBIC
CBOMCTBa




(ynxumi,
HETPEPhIBHBIX B
3aMKHYTOH
obnacTi»

4.2 YacTHbIe IPOU3BOJIHBIC

- IOATOTOBKA K

Y TIPOU3BOJIHAS 110 MIPAKTUYECKOMY i
HAaIPaBJICHHUIO. 3aHATHIO,
Huddepenupyemsbie - BBITIOJIHCHUE KOHCYJIBTHPOBAHHC
¢ynkunu. KacarenpHas PI'P Ned4 o peruennio PIP OIK-3.1,
Y. 2/21 ® Ned, OIIK-3.2,
IUIOCKOCTH U HOPMaJb K «YactHble
- MpoBepKa OIIK-3.3
MIOBEPXHOCTH. MIPOU3BOTHEIEY,
o BbINoTHEeHUs PI'P
T'eomerpuueckuii cMbICT - COCTaBJICHHE Nodk
muddepennnana. [Tpusnak y4eOHOI KapThl -
JudhepeHIpyeMocTu «OHII»
- IOATOTOBKA K -
N MIPAaKTHIECKOM KOHCYJIbTHPOBAHUE
4.3 TIpousBoaHAas CIOXKHON P y y P
3aHSTHIO, o pemrenuto PI'P
¢yskunu. YactHeie
- BBITIOJTHEHHE N4,
TIPOU3BOJTHBIC U OIIK-3.1,
PT'P N4 - IpOBEpKa
T depeHIInaIbl BBICIIHX 2 OIlK-3.2,
«YactHble BbInoHeHus PI'P
TTOPSKOB. OIlK-3.3
MIPOM3BOIHBICY, Ne4,
Huddepenuupoanue
N - COCTaBJICHUE - IpOBEpKa
HESIBHO 3aJIaHHBIX (YHKIUHA N N
y4eOHO# KapThl y4eOHOM KapThl
«®DHII» «®DHII»
KOHCYJIETUPOBaHUE
- IOATOTOBKA K
o pemrenunto PI'P
NPaKTUYECKOMY
Ne5,
3aHATHIO,
- BBINIOJIHEHHE - 1popepia
PI'P Ne5 BEImoJHeHus1 PT'P OIIK-3.1,
4.4 Dxctpemymslr OHII 2/21 N Nes, OIIK-3.2,
«3xctpemym - IpOBEpKa OIIK-3.3
®HII», POBEp '
- COCTaBJICHHE y1eOHoi KapTLI
4eOHOM KapThl «PHID
y P - AKP Ne4 «DHIT:
«DHII»
nuddepeHInpoBaH
ne»
HWroro no pazneny 8/41
5. UnTerpanbHoe ncuucaeHue
(GYHKIMH HECKOJIBKUX
MIePEeMEHHBIX
- IOATOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO,
5.1 J{poiiroii mrerpan i - BBITIOJTHEHUE - KOHCYJIbTalIUH O
' P W13 Ned peuenuro U3 Ned,
€ro OCHOBHEIE CBOMCTBA.
N «KparHblie - npoBepka MJI3
CaezieHue IBOMHOTO
HUHTErpajibDy, No4,
HHTErpayia K IOBTOPHOMY : IPOBEDKA OIIK-3.1,
unrerpany. Teopema o 1/11 POBEP OIIK-3.2,
CaMOCTOSITEITbHOE KOHCIIeKTa
CpeIHeM 3HaYCHUH. 3aMeHa . OIlK-3.3
U3ydeHune «CoiicTBa
MEPEMEHHBIX, IEPEX0.I B . N
o JIATEPaTypHI: JIBOIHBIX U
JIBOWHOM MHTETpalie K .
KOHCIIEKT TPOHBIX
MOJISIPHBIM KOOPIUHATAM .
«CsolicTBa HMHTETPAJIOB
JIBOMHBIX U
TPOMHBIX
MHTETPaIoB»
5.2 CBenenue TpOHHOTO - IOATOTOBKA K
- KOHCYJIbTAllUH O
HMHTErpasa K IOBTOPHOMY NIPaKTUIECKOMY OIIK-3.1,
pemennto 13 Ned,
HHTerpaiy. 3aMeHa 1 3aHATHIO, OIIK-3.2,
- mpoepka W3
MIEPEMEHHBIX, [IEPEX0/1 B - BBINOJIHEHNE Nod OIIK-3.3
TPOMHOM HHTETpaje K W3 Ne4 -




OUINHAPUYICCKUM U

«Kparubie

cepraeckuM KOOpArHATaM WHTETPaIb»
- BBIIIOJTHEHUE
N3 Ned - mpoBepka W3
«Kparubie Ned,
5.3 Teomerpuueckue 1 HHTETPAIb», - IpOBEpKa OIlK-3.1,
MEXaHUYECKUE MTPUIIOKECHHUS 1 1 - COCTaBJICHHE y4eOHO KapThl OIIK-3.2,
KpaTHBIX MHTETPaJIoB yueOHO KapThl «IIpunoxenns OIIK-3.3
«IIpunoxenuns KpaTHBIX
KpaTHBIX HHTETPANIOB»
HHTETPAIOB)»
5.4 KpuBonuHelHHbIE
unrerpaisl | u Il po-na. -IpOBEpPKa
BI;I‘II/IEJ‘ICHI/IG H I pocfel?mme - MOAYOTOBKA K KOZCHC?(Ta OIK-3.1,
. P N 1/11 2,3 MPAKTHIECKOMY N OI1K-3.2,
CBOWCTBA KPUBOJIMHEHHBIX «KpusonuHeiinbie
3aHATHIO OIIK-3.3
nHTerpanos. [lousarue o HHTETPaIb»
MTOBEPXHOCTHBIX MHTETpajax
HWroro no pazaeny 421 | 6,3
6. OOBIKHOBEHHBIE
JuddepeHIaIbHble ypaBHEHUS
6.1 OOBIKHOBEHHBIC
- MOJITOTOBKA K
muddepeHInaIbHbIC
MPAKTHIECKOMY
YpaBHEHHUS TIEPBOTO
3aHATHIO,
MopszIKa.
- BBITIOJTHEHUE
OCHOBHBIE OTIpE/ICIICHUSI. PIP NoG -
YacrHoe u o0111ee pelieHue. - KOHCYJIETUPOBaHUE
«OOBIKHOBEHHbBIE
WHTerpanbHble KPUBHIE. TV niepBoro o pemrenunto PI'P OITK-3.1,
T'eomeTpuueckuii CMbICIT 1 1 o ﬂ;{a» Ne6, OI1K-3.2,
T epeHIInaTLHOTO p ’ - IpOBEpKa OIlK-3.3
- COCTaBJICHHUE
YPaBHEHUs I1IEPBOTO N BbInosHeHus PI'P
y4eOHOU KapThl
MOPSAIKA. Neb
«1Y nepBoro
Mertoas! peleHus
S~ TIOPSIIKA: THITHI H
pen! METO/bI
YpaBHEHHH MEPBOTO
peleHus»
TopsiIKa
- MOJITOTOBKA K
MPAKTHIECKOMY
KOHCYJIETUPOBaHUE
3aHATHIO,
o pemenuto PI'P
- BBITIOJTHEHUE NG
PT'P Ne6 npo_Be’pKa
«OOBIKHOBEHHBIE
6.2 J1Y BeICIIUX TTOPSITKOB, BeITIoHEHUS PI'P OIIK-3.1,
Y nepsoro
JTOTTYCKAIOIIUe MMOHMKEHNE 1 1 HOPSLIKDY Neb, OIIK-3.2,
TopsIIKa P i - 3amuTta PI'P Ne6, OIIK-3.3
- COCTaBJICHHUE
. - IpOBEpKa
yueOHOH KapThl o
yueOHO KapThl
«1Y nepsoro
«1Y nepBoro
TIOPSIIKA: THITHI H
MOPSJIKA: THITBI U
METO/IbI
METOJIbI PEILICHUS
peuieHus»
6.3 JIuneiinsie - TIOJITOTOBKA K -
muddepeHInanbHbIe MPaKTUYECKOMY | KOHCYJIBTHPOBaHHE
YpaBHEHUs N-TO NOpsIKa. 3aHATUIO, o pemenuto PI'P
Jluneitnoe ogHOpOIHOE - BBITIOJTHEHHE Ne7,

OIIK-3.1,
ypaBHEHHE. 1 1 PT'P No7 «JIHIY - IpoBepKa OIK-3.2
dyHIaMeHTalIbHAS CUCTEMaA BBICIIIAX BhITIOJHEHUS PI'P OIIK 3' 3’
pewenuid. Onpeaenurens TIOPSIIKOB C Ne7, '
Bposckoro. MOCTOSIHHBIMU - IpOBEpKa
HeonHopoaHoe nuHeiinoe ko3 puIIeHTAMH y4eOHOI KapThl
ypaBuenue (JIHAY), Bug . Cucremsr «JIHJLY BbICIIMX




obmiero penreHus. Meron

AY»,

BapHUaIlfy MPOU3BOIBHBIX - COCTaBJICHHE
MIOCTOSIHHBIX. y4eOHOH KapThl TIOPSIIIKOB C
Jluneitnoe ypaBHEHHE C «JIHAY Beicmnx MTOCTOSTHHBIMU
MOCTOSIHHBIMH MOPSI/IKOB C ko3 urmenTamu:
K02 GHUITEHTaMH. MIOCTOSTHHBIMH METOJIBI PEIICHUS,
XapakTepUCTUUIECKOE kooddunuenramu | - AKP Ne5 «OLY»
ypasaenue. O0miee : METOJIbI

pelieHue pELICHUsD

- IOATOTOBKA K

MIPaKTHICCKOMY
3aHSTHIO,
- BBINIOJTHEHNE
PI'P Ne7 «JIHOAY
BBICIIIUX
TIOPSIIIKOB €
HIOCTOSHHBIMH )
P — KOHCYJIbTHPOBAHHE
6.4 MeTonpl penieHus . Cucremsr IV» 1o pemﬁ;mo PIP OIIK-3.1,
cucreM TudepeHInATbHBIX 2 2 1 - COCTaBJICHHE o OIIK-3.2,
N . - IpOBepKa
ypaBHEeHHUH (2-T0 TOpsIKa) y4eOHO# KapThl OIIK-3.3
BbinosiHeHus1 PI'P
«JIHAY BeIcImx No7
HOPARKOB € | samwra PIP Ne7
TOCTOSIHHBIMU
koo dunuenTamu
: METOJIBI
peLIeHus.
Crpyxtypa
obmero
PpeLICHUsD
HUroro o pazneny 5 5 4
Hroro 3a cemectp 34 34/;11'9 36,3 9K3aMeH
Hroro no aucuuruinae 34 34/11,9 36,3 SK3aMeH

)4




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Peanuzaius KOMIETEHTHOCTHOTO MOJIX0a MPeAyCMaTpUBaeT UCIOIb30BaHUE B
y4eOHOM IMPOoLIecCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEJCHUS 3aHATHI B COUYETAHUHU C
BHEAyIUTOPHOMN paboTOi ¢ 1eNbio (OPMUPOBAHUS U PA3BUTHSI MPOPECCUOHAIBHBIX HABBIKOB
oOyuatomuxcs. Cornacho 1. 34 [lopsiaka opraHu3alvy U OCyIIECTBICHUS A€ATeIbHOCTH O
o0Opa3oBaTenbHBIM IIPOrpaMMaM OakanaBpuaTa BICIIET0 00pa3oBaHus (YTB. IPUKA30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu ipoBeieHUH YICOHBIX 3aHATHH 00€CTICUNBACTCS
pa3BUTHE y 00yYarOIIUXCS HABBIKOB KOMaHIHON PaOOThI, MEXKIMYHOCTHON KOMMYHUKAIIWH,
MPUHSATHS PEIICHUH, JINJIEPCKUX Ka4eCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX
0COOEHHOCTEH MpodeccuoHaNbHOMN AEATEeIbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEMH
paboToaaTeei.

Bri6upast Ty nin UHYIO TEXHOJIOTHIO paboThI ¢ 00yUYaIOIMMUCS, HEOOX0IUMO UMETh
B BUJLy, YTO HanOobIero agp¢dekra oT ee NPUMEHEHUSI MOKHO JIOCTUYb, €CITU YUYUTHIBAThH
e o0pazoBaHus, Ha pealn3alliio KOTOPhIX JOJHKHA OBITh HAIIpaBlieHa H30upaemMas
TEXHOJIOTHS, CO-JIEPKaHue, KOTOPOE MPEACTOUT MepPeIaTh 00yUaIOIMUMCS C €€ IOMOIIIBIO, a
TaK>Xe yCIIOBHS, B KOTOPBIX OHA OyIeT UCTIOIb30BAThCSI.

B nameii paboTe MbI HCIIOIB3YEM CIICTYIOIICE.

1. TpaguimonHsie 00pa3oBaTeNbHbIE TeXHOJIOTHU. Opranu3aiys 00pa3oBaTeIbHOTO
rpoiiecca, MpeanoiaracT IpsIMyr0 TPAHCIIAIUIO 3HAHUM OT MPEToaBaTess K CTyACHTY
(IpenMyIIEeCTBEHHO HAa OCHOBE OOBSICHUTEILHO-HJUTFOCTPATUBHBIX METOJIOB OOYUICHHS).
VYyebHas AeSITEIBHOCTD CTYACHTa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO, PEMPOYKTUBHBIN
XapakTep.

®DopMbl yUeOHBIX 3aHATHH:

- “H(OPMALIMOHHAA JIEKIHS — ITOCJIEeI0BATEIbHOE U3JI0KEHUE MaTepuraia B
JTUCIUILTMHAPHOH JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOATLHBIMH CPEJICTBAMHU.

- MPAKTHUYECKOE 3aHATHE, TTOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
10 TIPEITIO)KEHHOMY QJITOPUTMY .

2. Texnosoruu npoekTHOro o0yueHnus. OOpa3oBaTeNbHBIN MPOIIECC TOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM TMTOATATHOTO PELIECHUs TPOOJIEMHOM 3a]a4K WIIA BBITTOJTHEHHS
y4yeOHoro 3amaanus. [IpoekT npeanoiaraeT COBMECTHYIO yueOHO-TI03HABATEIbHYIO
NeSTeILHOCTh TPYMIIBI CTYICHTOB, HAIIPABJICHHYIO HA BHIPA0OOTKY KOHIIETIIIUU, YCTAHOBJICHHUE
nenen u 3a1a4, GopMyIHPOBKY 0KHIAEMBIX PE3YyJIbTaTOB, ONMPEIEICHUE PUHIIUIIOB U
METOMK PEIICHHS TTOCTABIICH-HBIX 3a/a4, TUITAHUPOBAHKUE X0/1a PaOOTHI, MOUCK JOCTYHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMTHYIO PEATU3AIUIO TIJIaHa PAOOTHI, MPE3CHTAINIO
pe3yapTaToOB pabOThI, UX OCMBICIICHUE U pediiekcuto. [IpumeHnseTcs B OCHOBHOM IS
nepexo/ia KOMIIETEHIIMM Ha YPOBEHb BIIA/ICHHS.

OcCHOBHBIE TUTIBI IPUMEHSIEMBIX HAMHU B 00pa30BaTEeIbHON EATETLHOCTH MPOEKTOB:

HccnenoBatenbCkuii MPOeKT — CTPYKTypa NpubImxKeHa K popmMaTy HayqyHOTO
HCCIe0BaHM (JI0Ka3aTENhCTBO AKTyAIbHOCTH TEMBI, OTIPEACIICHNE HAYYHOU MPOOIIEMBI,
npeaMeTa U 00bEKTa UCCIEA0OBaHMS, IEJICH U 3a/1a4, METOJI0OB, ICTOYHUKOB, BBIIBIDKCHHIE
THUTIOTE3bI, 0000IIIEHNEe PEe3yIbTaTOB, BEIBOBI, 0003HAUYCHHE HOBBIX Mpo0OieM). PesynpraTom
SIBJISIETCS] yueOHast KapTa Mo MOJIYJIIO HaIllel 00pa3oBaTeIbHOM MPOTPaMMBI.

TBOpYECKUI TPOEKT, MPEANOIATAIOMIAN B OTIIMYHE OT NPEIbIAYIIETr0, KOHEUHbIN
MPOAYKT B CIEAYIONIMX BAPUAHTAX — ra3eTa K HCTOPUUECKH 3HAYMMOMY
«MaTeMaTHIECKOMY» COOBITHIO (Tpa3aHuK uncia «[luy u T.11.); «MaremMaTruaeckas»
OTKpBITKA (CBOETO poja yueOHas KapTa, TOJIbKO HehopMaTbHO, KpacOYHO 0(OPMIICHHAS;
BHUJIEOPOJUK «l Haydy Bac pemarh ...» U T.II.

HubopManinoHHBIN TPOEKT — y4eOHO-TT03HABATEIbHAS JESTEILHOCTD C SIPKO
BBIPKEHHOW IBPUCTUUYECKOM HAMPABICHHOCTHIO (TIOUCK, OTOOP U CHCTeMAaTU3alUs
nH(OPMAILIUY O KAKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB MPOEKTA C ITOU
nH(popMaLuel, ee aHaIu3 U 0000IIICHHE W, HAKOHEII, TPE3CHTALIHS I10 TPAKTHYECKOMY
IIPUJIOKEHUIO).



4. UudopmanioHHO-KOMMYHUKAllMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.
Opranu3anys 00pa3zoBaTeNbHOTO MpoIecca C MPUMEHEHUEM CIIeHUaTU3UPOBAHHBIX

MPOrPaAaMMHBIX CPEJl U TEXHHYECKUX CPEICTB padoThl ¢ MHPOpMaluei (MHPOPMAITMOHHYIO
cpeny yuusepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOoauYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloImuXcs

[TpencraBieHo B npusaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA VISl IPOBEeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYeCKOEe M HH(POPMALIMOHHOE O0ecnieYeHHe U CHMILTUHBI

a) OcHoBHas JIuTepaTrypa:

1. becos O.B. Jlekiiuu no Mmatemaruueckomy ananu3y: yueOnuk/ O.B. becos. 3-e
W31., UcHp. u J101m.-- M: «Dusmariaut, 2016. — 480 c. — 978-5-9221-1665-7. -- Teker :
ANEKTPOH-HBIH // DneKTpoHHO-0nbIroTeyHas cuctema «Jlanby : [cait]. — URL:
https://e.lanbook.com/book/91150. — Pexxum ocTyma: ajis aBTOPHU3. MOJIb30BaTEIICH.

2. Bunorpaznos O.JI. Kypc MaTemaTrueckoro aHainusa: B 5 4acTsax: y4eOHUK/
O.JI. Bunorpanos, A.JI. I'pomoB. -- Caukt-IletepOypr: Jlans. — Yacts 3. — 2016. — 252 c. —
ISBN 978-5-288-05648-2. -- TekcT : 31eKTpOHHBIH // DIEKTPOHHO-OMOIMOTEYHAs CUCTEMA
«JIanpy : [caiit]. — URL: https://e.lanbook.com/book/78117 . — Pexxum moctyma: mis
aBTOpU3. NOJIL30BATENCH.

0) lonosiHuTeILHASA JINTEPATypa:

1. TyranbaeB A.A. Briciias marematuka. OCHOBBI MATEMAaTUYECKOTO aHATTU3A.
3anaun ¢ pemieHUsMU U Teopust: yueOHuk / A.A. TyranGaeB. — 2-e uzn. -- M: « ®JIMHTA»,
2018. - 316 c. — ISBN 978-5-9765-3503-9. -- TeKcCT : 371€KTPOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema «Jlauey : [caiit]. — URL: https://e.lanbook.com/book/105199 . --
Pexxum mocTyma: st aBTOpHU3. TIOJIb30BaTEINEH.

2. ®uxrtenronbll, .M. OCHOBBI MaTEMaTHYECKOTO aHAIIN3a: yUeOHUK: B 2
yacTsax / .M. ®uxrtenronsu. — 11-e uza., crep. — Cankr-IlerepOypr: Jlansb, [6. T.]. —
Yacte 1 — 2019. — 444 ¢. — ISBN 978-5-8114-0190-1. — TekcT : 2JIeKTpOHHBIH //
DnekTpoHHO-O0ubnoTeunas cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/112051 . — Pexum mocTyma: i aBTOPH3. MOJIb30BaTEIICH.

3. ®uxrenronsil, [.M. OCHOBBI MaTEMAaTUYECKOTO aHAIN3a: YUEOHUK: B 2
gactsax / .M. @uxrenronsi. — 10-e uzn., crep. — Cankt-IlerepOypr: Jlans, [0. 1.]. —
Yacte 2 — 2019. — 464 ¢. — ISBN 978-5-8114-0191-8. — TekcT: 31€KTPOHHBIH //
DOnekTpoHHO-OubroTeunas cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/115730 . — Pexum mocTyma: it aBTOPH3. MOJIb30BaTEICH.

B) MeToanueckue yKazaHusi:

1. Akmanoga, 3.C. Heonpenenennsiit uaterpain: Terpanb-koHcnekT — MI'TY,
2008. — 23 c.

2. BaxpymeBa, 1.A. Kpusbie u noBepxHoctH 2 nopsaka. [lonspras cucrema
koopauHat. [Ipaktukym — Marauroropck: [OY BITIO «MI'TY um. I'.'1. Hocosay, 2009. — 19
C.

3. IopsiueBa, H.A. Teopust GpyHKIUI KOMIIEKCHOTO IEPEMEHHOTO:
Meroanueckue ykaza-HHsl U BApUAHTBI MHAUBUAYAJIbHBIX 3aJaHUM JI1 CTYAEHTOB BCEX
crenunanbHocteld — Marnutoropek: ['OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 28 c.

4. I'pauesa, JI.A. OnpeaeneHHbI HHTETPal: METOJUYECKUE YKA3aHUS ISl
ctyaeHToB — Maruuroropck: ['OY BIIO «MI'TY um. I''1. Hocoa», 2010 — 12 c.

5. U3ocoB A.B. I'apmonundeckuii ananu3: Meroguieckue yka3zaHus U BapUaHThI


https://e.lanbook.com/book/91150
https://e.lanbook.com/book/78117
https://e.lanbook.com/book/105199
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

3aJIaHHH 1711 CAaMOCTOSTEIIbHON paboThl U KOHTPOJIS 3HaHUH cTyneHToB. — MI'TY, 2009. — 24

C.

6. Masiuenko, E.Il.  TIpousBognas u nuddepeniman pynknuu. [Ipaktukym.-
MaruuTto-ropck: I'OY BITIO «MI'TY um. I'.1. Hocoa», 2010. — 38 c.

7. Masiuenko E.I1. MccnenoBanne GpyHKIMI U TOCTpOEHUE TPadHUKOB.
[Ipaktukym. — Marautoropck: I'OY BIIO «MI'TVY um. I'.'1. HocoBay, 2011. — 20 c.

r) [Iporpammuoe odecneyenne u UHTepHeT-pecypcebi:

IIporpammHoe obecnevyenue

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULEH3UU

7Zip cB000HO pactmpoctpansemoe [10 O6eccpouHo
MS Off_lce 2007 Ne 135 or 17.09.2007 OeccpouHo
Professional

Eﬁggip Mozilla cB00OoaHO pactpocTpansemoe [10 O6eccpouHo
Bbpaysep Yandex |[cBoOomHO pacnpoctpansemoe [10 OecCpoyHO
FAR Manager cB000IHO pacnpocTpansemoe [10 OecCpovyHO

Ipodeccnonanbubie 0a3bl JAHHBIX M1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

CcpUIka

DiexkTpoHHas 0a3a mepruoArdYeCKuX u3aanuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HanmonaneHas uHpOpManmoHHO-aHATUTHYECKAST
cucreMa — Poccuiicknii THAEKC HAYYHOTO IUTUPOBAHUS
(PUHLI)

https://elibrary.ru/project risc.asp?

9 MaTtepuajibHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘leCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:
MaTepI/IaJ'IBHO-TGXHI/I'-Ie()KOG obOecreyeHne JUCITHUIIIIMHBI BKIIFOYACT:

YueOHbIe AYAUTOPHUHA JIsI ITPOBCACHUA 3aHATHH JIEKIIMOHHOI'O THUIIA I[ocxa,
My.]'IBTHMeI[HﬁHHe Cp€acCTBa XpaHCHUA, IICpCaadnd M INpCACTABICHUA I/IH(1)OpMaI_II/II/I

VYueOHbIe AYAUTOPUHN IJI ITPOBCACHUS ITPAKTHYCCKHUX 3aH5ITPII>i, I'PYIIIOBBIX U
HHAWBHUAYAJIbHBIX KOHcyHLTaL[I/Iﬁ, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTrTeCTalun

Jlocka, MyJIbTUMEMUHBINA IIPOEKTOP, IKPAH

Kommekc MCTOANYCCKHX pa3pa60TOK (pa3;[aTquoro MaTrepHraia U MCTOAUYCCKUX
yKaSaHHﬁ) U\MJIH KOMILJIEKC TECTOBBIX 3aJlaHui JJ19 IOATOTOBKU U IMPOBCACHUSA

MIPOMEXKYTOUHBIX U PYOEKHBIX KOHTPOJIEH

IToMemnieHus A1 caMOCTOATEIbHOM paGOTBI ydyaliuxcs HCpCOHaJ'ILHBIC
KOMIIBIOTCPEBI C ITAKC-TOM MSOfﬁCG, BBIXOJ0M B I/IHTepHeT H C JOCTYIIOM B OJICKTPOHHYIO

nH(}OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[Tomemenue 1151 XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBaHUS yueOHOTO
obopynoBanus Illkadwr qis XpaHeHnus y4eOHO-METOAMYECKON TOKYMEHTAIlUH, YIeOHOTO

o0opyIoBaHUs U y4eOHO-HATIISTHBIX TOCOOUIA



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHO PadoThl 00y4ar0oIIUXCs

ITo nucuuiummae « MaTeMaTHYeCcKil aHaJIu3» NPELyCMOTPEHA ay IMTOPHAs U BHEAY IUTOPHAs
caMmocCTosTeNbHas paboTa 00yJarOIIMXCsl.

AynuTopHas caMOCTOSTENIbHAS pabdoTa CTYICHTOB MPEAIOJIAraeT pelieHue KOHTPOJIBHBIX 3a/1a4
Ha MPaKTUYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnusie konmpoavhote pavomot (AKP):

AKP Nel «Ilpeoenwty

Breraucnuts MpCacibl:

3 2 _ _ _
1 Iimx erBx + 2% 5 Iim(x 721(x 23)(x 4)
x>-2 X°—X—-6 oo BXT =X 411
3 2
I Ty [——, 4. lim 9%
x| 2X° =1 2X+1 x>=2 (X +2)
1.4 1
5. Iirrg(l—4x)3X 6. IirT01xctg5x 7. Iigr_103x‘1

8. Hccnenosath Ha HCIIPCPBIBHOCTD

f(x):{x—S ecmu X <0
5% ecmu x>0

AKP No2 «Ilpouseoonasn»

1. Haiinure nepByro MpoU3BOJHYI0 OT (YyHKIUI:
[ 2
) {X: 125, G y=x-c083X, n) y=X"*2 5 j0,x+3

y = arccosst + 7, X*+2x+1
3
by ¥Y=5 % _ 2arctg(ax® +3x)
2. CocTaBbTe ypaBHEHHUs KacaTenbHoi k kpuBoit XY =4 B Touke X, = 1.

3. Beruucnure npubnmwkeHHo Yy =V x* +8 mpu X = 1,09,

4. Bsuucaure npesen no npaputy Jomurans  lim

AKP Ne3 «Heonpeoenennwiit unmezpaiy»
. HaiiTu HeonpeienéHHble MHTETPAJIb:
59X -2

dx,6) [sin@x+1)dx, ) [sinxe™"dx, r) fmdx'

X% +5X — /X +2
a)I

X2



. . x—1 X—3
dx, ¢) Ix5|n(2x)dx,m) _[xarcsmxdx,a) IX3+1dx,n) jmdx.

) J‘L
Vx? —6x+13

AKP Ne4d «@HII: ougppepenyuposanuer

In(x*y)
y-x

1. Haiitu 1 mocTpouTh 006JaCTh ONpeeNeHust PYHKUUU Z =

y
1+X

2. Haiitu yactHble mpou3BoAHbIE PyHKIIMH Z = X-arctg 5

w

HaiiTi mpon3BOIHYIO CIOKHON QyHKIHE Z =Xy —Y’X, Tme X=UCOSV; y=usinv.

e

" 0z 0z 5 .
Haiitu npou3sBoHbIe 8_ U — HEeABHOW (QyHKIIUU e’ —x° ysinxyz=0.
X y

5. Haiitu sxcTpeMmyM QyHKIMHU IBYX MepeMeHHbIX Z =4(X—Y)— x> —y?.

AKP Ne5 «Obviknosennvle oughhepenyuanvhoie ypagnenus

1. Haiitu oOmuit mHTErpai wiy oouiee pemeHne 1udQepeHInanbHOr0 ypaBHEHHsI IEPBOTO
nopsiaka (B mpuMepe r) pemuts 3agauy Komm):
a) VA—x’y' +xy> +x=0, 06) 20xdx—3ydy=3x*ydy—5xy’dx, B)

, X% +2xy—5y?
2x% — 6Xxy

{y'— yCOSX = Sin2x
yo=-1

2. Haiitu o61ee pemenue qudepeHaabHoro ypaBHeHus (B IpUMepe I')  PeLIUTh 3a7ady

Komm):
a) y/u_4yu+5y(:6x2 +2X—5, 6) yrrl+2y”_3y':(8x+6)ex’
B) Y -4y +4y=e*(cosx+3sinx),

) y"+y=1/sinx
y(z!12)=1,y(xl2)=nl2 "

AKP N6 «Komnaexcuuie uucaa»

1. BeimotHUTH IeWCTBHS B ayiredpandeckoit popme.



4-3i (1-3i)? 4-09i (2+3i)-i"
1), G=30)-(2-71) 5 3+4i 3) 7-i 4 3i 5 35
2. I/I306pa3I/ITB KOMIIJICKCHBIC YHCJIAa HA IIJIOCKOCTHU U 3aIlluCaTtb UX B TpHrOHOMCTqueCKOﬁ
dopme.
1). 6i,2). ~7,3). 1-i ), —V3-i 5) 7+4i

o 15 _ 1
3. Haiitu 2, ecomu Z=1-1
3-3-i

5. Pemuth ypaBHEHHE 2" +62+25=0

4. HaiiTu Bce 3HaUECHUA 1 1300pa3uTh UX HAa KOMIUIEKCHOM TUIOCKOCTH.

Ilpumepnvie unousudyanvnvie oomauwinue 3aoanusn (U/]3):

HJ13 Nel «Ilpumenenue npou3e00HoIl 015 UCC1€008AHUA PYHKUUIL)

3x
x> +9
2. Tloctpoiite Tpaduk (yHKOMM C TOMOIIBIO  TPOHM3BOJHOM  IEPBOTO  IMOPSAKA
y=-x>-3x* +9x +11.

1. Haiigure MMPOMEKYTKH MOHOTOHHOCTH U S5KCTPECMYMbI (1)YHKLII/II/I y=

3. Haiiaure mpoMeXyTKH BBITYKIIOCTH, BOTHYTOCTH M TOUKH epernda QyHKIun  y = 2x — 33/ x?

3

4. Haiinure acCUMITOTHI U IOCTPONTE CXEMATHUHO rpaduK GyHKIUU y= X_Z .
(x+1)
2
5. TlpoBeaute monHoe uccaenoBanue GyHKIIMU U TOCTPOTe rpaduk y= X —3x+3,
x-=1

6. Ilpoeaute monHOE HccienoBaHNe QYHKIMH U TIOCTPOTE Tpaduk
Inx

X

i 1

/. Haiinure HanOoIbIIee M HANMCHBIICE 3HAUYCHUA YHKIMA | g iz _15 Ha OTpe3ke {E; 2}
X

H/[3 Ne2 «HeonpeodenenHblii unmezpasi»

Brrunciaurts HCOMPCACIICHHBIC HHTCIPAJIbI

1 x¥x 2 1
L[| —- 1 2. - d
'[(3\& 5 ) "-(3+X2 2\/x2—3J ”
3'] ) 4 ) " Ictg X — 6
V217X sin[zx—l] sin’ x
5
2x-1
5. [ x(3x%+1) dx 6. | ———
-[ ( ) J.x2+2x+10

7. I\/l e*e*dx 8. j4x—+3dx,

(x=2)°



9. Ixe‘sdx, 10. J‘ﬁ

12. J'L

11, e
cosXsin™ X

j\/_+3 X +24/x
dx

13
J.(x +)VX® +2x-1.

H/[3 Ne3 «Onpeodenennstii unmezpan u €20 RPUI0HCEHU)

2 V3
1 .
1. yﬁ+gwx2. Pmmmx

2. BerauciuTh miomas GUrypbl, OrpaHHYEHHON JTHHASAMH
1) 3x—y=4, y>=6x

2) r=cos2gp, OS(DSZ

6

x =2cost,
3){ . y=3(y>3).

y = 6sint;

3. BoruncnuTh AMUHY OyTH KPUBOU, 3aJJaHHON YpaBHEHUEM

1) y=Inx, J3<x<i1s.
2) p=3e*"", —7/2<@p<rx/2
3) x =e'(cost +sint), 2/2<t< T

x = e'(cost —sint),

4. BoruncnuTh 00beM Tesa, 00pa30BaHHOTO BpallieHneM BOKpyr ocu Oy urypsl,

OrpaHMYEHHOM rpaduKamm pyHKIm X =3—y° |, X=y’ +1

H/[3 Ned «Kpamnbie unmezpavl»

2
1. BEIYUCITUTH MOBTOPHBIA HHTETPAT J-dyI(ZX +y)dx.
-2 0

4

2
gy
2. 3MeHuTH MOPAJOK UHTECTPHUPOBAHUA B }IBOI/IHOM HHTErpaic: J.d I
1
y

1
3
f

2
Ve X
3. Beruncnuthb JABOUHOU UHTETPAJT ‘U — dXdy , TIC D- 06J'IaCTL, OrpaHU4CHHAas JIMHUAMU
D

yzl,y:x,x:4.
X

4. BeIaucnuTh 1101maas GUryphl, OrpaHUICHHONW OKPYXKHOCTAMH ' =1, r =2C0S¢p (BHE

OKPYXHOCTHU



r=1).
5. BeruucnuTh miomaas Gurypsl, OrpaHMueHHON TUHUAMU Y = % u X+y-7=0.

6. BeluucanTh TpOHOM UHTErpa m‘ (x*+3y?)dxdydz; R:0<z<3x, x+y<1 y>0 mo purype R,
R
OrPaHUYEHHON MOBEPXHOCTIMH.
7. Beraucnutb 00bEM TeNa, OrpaHMYEHHOTO TIOBEPXHOCTSIMH
z=8-x-y, x=0, y=x° y=4, z=0.

8. HaiiTu cTaTnyeckrue MOMEHTBI OTHOCUTEIHLHO KOOPAMHATHBIX OCEH IJIACTUHKH,
o o 2 o
OTPaHUYCHHOM Mmapabosioin Yy = X (y > O), npsAMOM  X=9, eCJiM TNIOTHOCTh paclpeaeIICHUs

MaCChI B KaKJI0M TOUYKE paBHA OPJAUHATE 3TOU TOUYKH.

9. Haiinure MomenTsl uuepuuu |, Iy’ |, OIHOPOAHOM IUIACTUHKU (5 =1), OTpaHUYCHHOMN

OCSIMM KOOpAMWHAT U npssmMoit Yy =2 —0,5X.

HJ[3 Ne5 «Hucnoswie padvr»

1
1. HOKEB&TB CXOAUMOCTBb U HaUTH CyMMY piaaa 2—2 .
n"+n
n=2

2.I/ICCJ'ICI[OBaTI> Ha CXOOAUMOCTD PSJbIL:

sin n\/_ - = nl(2n +1)! = (3n-2)"
Y Z; n/n Z ( J ®) L mr ayr " ;n(4n+1) |

:1 n=1
o0

n Y -
=~ (3n+1)./In(n+5)

3. UccnenoBath psizibl HA a0COIIOTHYIO U YCIIOBHYIO CXOAUMOCTB!

N ismn\/_ i (-1)" Z( -)"(2n+1)

~ nJn “nin(n+1) =~ % 3n+2

4. Haiitu cymmy psina Z 1)

¢ TouHocTeio 10 0.001.
~4"(2n+1)

HJ[3 Neb «DynKyuonanvhwvle paovly

1. Haifti 06:1acTh CXOAMMOCTH CTETICHHOTO Ps/a:

2n+1

Z:( 2" (x+1)" 6) Z:4 (x— 3)2r1 , Z( -1)" (X+2)

= 3n+2 2n + ) n?

2. Paznoxuts ¢yHkimio B psix Tenopa o crenensm X !



a) (3+e7)%,6)7/(12+x—X)?, B)In(1—x—20x?).

3. Beruncauts uHTErpai ¢ TouHoctsio 10 0.001:

0.5 dX 0.2
a) j 6) j sin(25x%)dx .
0 0

Y1+ x*

4. Haiitu npubnmxEnHo pereHue 3agayn Komm B Buje otpeska psia Telmopa 1mo creneHsMm X
yN — XZ + y2
y(0)=0,y'(0)=1

C YETBIPbMS HEHYJIEBBIMH KOA(PPHUIIMEHTAMH: {

5. Paznoxuts B psit Pypbe PYHKIHIO, IEPHOTUICCKYIO C IEPHOAOM 277 , 3aJJaHHYIO Ha OTPE3Ke

X+, —-7<Xx<0

-7, %1 fX: .
[-7, 7] popmymnoii f(X) { r O0<x<rx

Ilpumepnuie sapuanmeul pacuemno-zpaguueckux pavom (PI'P):
PI'P Nel «Ilpeoen. Henpepuvienocmau)

1. Haitnure npenensb! GyHKIHIA:

2 _ _ 2
1) Iirnx(x + 2X 1)1 2) Iim(x Zz(x +2x+2)’ 3) Iimz_m;
X x-1 x—>2 X°—5x+6 13- /8+ X
. X 8+15x
n smf.ln(1+4x); 5 (3 __ 1 ) &) i (SX—lj .
) ||m27X ) llfﬂ X—4 X2 -16 ) Xli’nw 5X+6
x-arctgg

2. Uccnenyiite GyHKIINIO Ha HENPEPBIBHOCTD, BHIICHUTE XapaKTep TOYEK pa3pbIBa, CleNailTe
yeprex rpapuka QyHKIUU

1

-, x<1
1 x—1

1) f(x)=8x*, 2) f(x)={(x-1)?, 1<x<3,

4, x> 3.

PI'P No2 «Ilpouseoonasn. Boiuucnenue»

1. Haiiti npousBoanblie U quddepeHnnaibl IepBoro nopsaka

1) :7cosx'
5x+1

2) y=(2+5x)*—3cos7x,



3) y:%—4x-arcsinx,

4) y=(cosx)".

2. Haiiti mpon3BoHy0 (QyHKIUH, 32JaHHON HEIBHO e’ —bxe* —2xy +11=0.
3.Haiitu npou3BoHyt0 (QYHKIMH, 33JaHHON TapaMeTPHUUECKU {x =3cost -5,
y=4t° +5.

4. HaittTu mpon3BOIHBIE TIEPBOTO MOPsAKA (PYHKITHH y=X¢€

PI'P Ne3 «Ilpou3eoonas evicuiux nopaokos. Ilpunoxcenus npouszeoonoiny

2
1. Haitgure dy u d—Z GbyHKIUH: a) {
dx dx

Xx=3t—t3,

2.

6) y=5".

o 2 o
2. a) Hanmre ypaBHeHue KacaTenbHOH K mapabone ¥ =X~ —4X + 2 B Touke ¢ abciuccoit

x, = 0. IMoctpoiite rpaduk 1 KacaTenbHYIO.

6) Hanmmuimmre ypaBHeHue KacaTenbHOH K KpuBoii X° + y? —4X+2y—164=0 B ee Touke ¢

koopaunaramu (7; 11). IloctpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. Haiinmure Hanbosbiiiee 1 HauMEHbIIee 3HaUeHUs (PYHKIIMU Ha 3aJ]aHHOM OTPE3Ke

f(x)=2x>-6x*-18x+7 xel[-2;2].

y 1 y y
4. Uccnenyiite GpyHKIMIO Y = 3 x® — 2x? Ha 3KCTpeMyM M MOCTPOHTE ee cXeMaTHUeCKHiA
rpaduxk.

(x-1°

X2

5. [IpoBeauTe nonHoE KccaeA0BaHUE U MOCTPOTE rpaduk GyHKIUN Y =

6. Beruncnure MMpEaCiibl, UCITOJIB3YS ITPABUIIO Jlonurans:

. 2x®—8x? +13x-10
a) lim—; 5 ;
x>2  X°—2X°+3Xx-6

0) Iimox-ln(eX —1).

X—>H

7. 3aBUCUMOCTD IMyTH OT BpCMCHU IIPpU HpHMOJ’IHHCﬁHOM ABWIKCHUU TOYKH 3a1a€TCA YPABHCHUCM

_ 1, 2
S= gt +2t°-3,r1e S —nyTh BM, a t — BpeMms B c. Beruucnute ee CKOpocTh M yCKOPEHHE

B MOMEHT BpemeHu t =4cC.



PI'P Ned «Hacmmuvle npou3eoonvie»

. In(l— — yz)
1. Haiitu oGsacTh onpeaeneHus QyHKIMA 7 = ——————>.
1-y
2. HaiiTu 3Ha4eHUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMIA B 33JaHHOM TOUKE:
1

A) z=x" (12) B) z=|n(\/§+\/§) ().

2
3. Haiitu g—l:, ecimu U= Xy+Ssin(x+y).
X

4. BeluucnuTh NpUOIIMKEHHO \/ 5.%% +2,03 .

PI'P Ne5 «Ixcmpemym DHID»

1. Haiiti skcTpeMyMbl QyHKIMH  Z = X° + 2y —4X — 6y + 2.

. Inx In
2. Haiitn npon3BOgHYIO0 GYHKIMK Z = —— — ny B HanpasyeHuu Bekropa (1;1).

y X
3. Ilpu kakux k>0 rpagueHT QyHKIMH Z = (2X + ky)2 MePICHIUKYISIPEH PSIMON X + Y = 2.7
4. Haiitu skcTpeManbHoOe 3HaueHne QYHKIME Z = 2X + Y — Y — X* mpu ycnosun X + 2y =1.

5. Haittu Haubonpliee 3HaueHUE PYHKIIMU:

A) z=x-2y+5 y>0 B) z=|n(x2+y2)
X+y<1
X+2y<1
X>0
y >0.

PI'P No6 «Oo6viknosennble oughghepenyuanvhvle ypasgHenus nepeozo nopaoKa»

Haiitu o6uwmii uaterpan wim oOiee pemenue qudQepeHnaibHOro ypaBHEHUsT IEPBOTo
nopsika (B mpuMepax T), 1) pemuTs 3aaagy Korm):

/ 2 _Ey2
1) VA-x*y'+xy?+x=0, 2) 20xdx—3ydy=_3x"ydy—5xy’dx, 3) Y':X2+ fxy6 2
X —6Xy
'—yCOSX =Sin2x "1y = xy2
9" 5 YV Yk Wrlgy o
y(0)=-1 y(D) =1 X X



PI'P Ne7 «JIH/TY eévicuiux nopaokoe ¢ nocmoaunvimu kodpgpuyuenmamu. Cucmemut /1Y»

1. Haiitu o6mee pemenue qudpepeHnaabHoro ypaBHEHUS:
1) y"xInx=y",2) (L+x>)y"+2xy' =12x>.

y" = 2sin® ycosy
T, .

YO =7 y® -1

3. Haiitu ob6miee pemenue nuddhepeHImaaibHOoro ypaBHeHHS (B MpUMeEpe 1)  PEIIUTh 3a7a49y

Komm):

1) y'-2y'+y=xe" 9 y'+4y'+5y= x?

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

5) y"—4y'+4y=e”*(cosx+3sinx),6) y" —64y’ =128cos8x —64e®,

) y"+y=1/sinx
y(z/12) =1,y (xl2)=x12

4. Pemnre cucremy J1Y mepBoro mopsijka qByMs Crioco0am# - TOACTaHOBKH M METOIOM Ditniepa
y'=2x-5y+e'
X'=y-6x+e*

2. Haiitu pemenune 3agaun Komm:

PI'P No8 «DKII»

o 2 3 52
1. Halith Bce KOMILJICKCHBIC 4uClia, YAOBJICTBOPAIOIIME 3aJaHHBIM YCIOBUAM Z° — 7" =Z7".
Haﬁl[eHHbIe 4qucjia 3a11ucaThb B TpHFOHOMeTqueCKOﬁ M TIOKa3aTeabHON (l)opMax.

T

- - 17' - -
2. Berumcnnts 3HaueHus Gynkimid: cosi, In(3+4i),e 2, arcsini.
3. Haiitu kopHu ypaBHeHus SINZ = 3i 1 ©300pa3uTh NX HA KOMIUIEKCHOM TJIOCKOCTH.

. z
4.Haiitu o6pa3 nmuauu | mpu orobpakennn W= ——.
z-i



puiioxkenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAIMU

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBeAeHHA
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIi
JIEMEHT
KOMIIETEHIIH

IInanupyemsle
pe3yabTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

OIIK-3 — crmoco0HOCTh MCNO0JIL30BATHL MAaTEMAaTHUYECKHE METOAbl, HE00X0AUMbIE JJIsl
peuieHus 3a1a4 nNpogecCHOHAIbHOMN 1eATeIbHOCTH

OIIK-3.1:
[Ipumensier
MaTeMaTH4eCKUe
METOABI JJIS
peuieHus 3anaqy
npodeccuoHaIbHON
JESATEIBHOCTH

- OCHOBHBIE T10JIOXKE-
HUS TEOPHUHU TIpeie-
J0B (PyHKLINY;

- OCHOBHBIE TEOpe-
™Mbl auddepeHmm-
QIBHOTO U MHTE-
rpajIbHOTO UCYHUCIIE-
HUS QYHKIUI OTHOM
Y HECKOJIbKHX IIepe-
MEHHBIX,

- OCHOBHBIE MOHATHUS
TeOpHH (QYyHKIHIHA
KOMIUIEKCHOM mepe-
MEHHOM;

- OCHOBHBIE METO/IbI
peuieHHs
OOBIKHOBEHHBIX

nud depeHIanTbHBIX
YpaBHEHUU

- OCHOBHBIE TIOHSTHS
TEOPHUH YHUCIOBBIX U
(yHKIIMOHATBHBIX

psAIOB

TeopeTuyeckue BONPOCHI IIsl IK3aMeHA
BO 2 ceMecTpe

1. @ynkuus. CnocoOsl 3aaanusa. O61acTh
onpezeneHusi. OCHOBHBIE 3JIEMEHTApHbIE
(GyHKIIUMHU, UX CBOMCTBA, TPadUKH.

2. Ilpenen pynkuun B Touke. [Ipenen ¢pyHkimm B
6eckoHeuHOCTH. OJJTHOCTOPOHHHE IPE/IEIBL.

3. beckoHe4YHO Majble B OECKOHEYHO OOJIbIINE
¢byHKUMH, CBsI3b MeXAy HUMU. CBolicTBa
0ECKOHEYHO MaJIbIX (PYHKIIHH.

4. Teopemsl 0 nipenenax. Packpeitue
HEOIIPEIEICHHOCTEN.

5. 3ameuaTelibHbIE TIPEAECIbI.

6. CpaBHeHUE OECKOHEYHO MaJIbIX (QYHKLIUH.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (QyHKIH
Y OCHOBHBIE TEOpPEMbI 0 HUX. [IprMeHeHue K
BBIYMCIICHUIO TTPEJIENIOB.

7. HenpeppiBHOCTh QyHKIIUU B TOUKE. Touku
pa3pbiBa U X KiIacCU(pUKALMSL.

8. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX
¢yHkuuax. CoicTBa QyHKIMHM HENpepbIBHBIX
Ha OTpE3Ke.

9. IlpousBoaHas pyHKIMH, €€ TEOMETPUIECKUIN U
(bu3nyecKkuil CMBICI.

10. YpaBHEHHUs KacaTeJIbHON U HOpMAIIU K
kpuBoi. uddepennupyemocts GyHKIUU B
TOYKE.

11.IIpou3BoHasE CyMMBI, pa3HOCTH,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHUI.
[Ipoun3BoHas CJI0KHON U 0OpaTHOM (PYHKITHH.

12. luddepennpoBanre HEIBHBIX U
napaMeTPUIECKH 3aJaHHBIX (QYHKINH.
Jlorapudmuueckoe auddepeHurpoBaHue.

13. TIpon3BOIHBIE BBICIIIUX MOPSIKOB.

14. Tudpepennman pynkuuu. ['eomerpuaeckuit
cmbicn quddepennrana. OCHOBHBIE TEOPEMBI
o nuddepeHnmanax.

15. [Ipumenenue nuddepennuana K
PUOIMKEHHBIM BBIUMCIICHUSIM.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Inanupyemble
PE3yNbTaThI
oOydeHus

O1eHOYHEIE cpe€acTBa

16. OcHOBHBIE TeOpeMbI TuDPepeHITHATBHOTO
ucuncienus: Pomns, Jlarpanxa u Kommn.

17.IIpaBuno Jlonurans.

18. YC10BHSI MOHOTOHHOCTH (DYHKITHH.
Okcrpemymsl pyHkuuii. Heooxonnmoe u
JIOCTaTOYHOE YCIIOBUS IKCTpeMyMa (PYHKIIHH.

19. HanGospiiee ¥ HAUMEHBIIIEEe 3HAUCHUS
(GyHKIIMU Ha OTpEe3Ke.

20. Beimykiocts rpaguka gyHkuuu. Touku
neperunda. Heo6xoaumoe u goctatoyHoe
YCJIOBHSI TOUYEK Iepernoa.

21. AcumnToThl rpaduka GyHKIHH.

22. IlepBooOpa3nas. HeonpeneneHHblil UHTErpaji

A ero cBoucrBa. Ta0auua  OCHOBHBIX

WHTErPAJIOB.
23. OCHOBHBIE METO/Ibl MHTEIPUPOBAHMS: 3aMEHa
IIEPEMEHHON Y UHTETPUPOBAHUE 110 YACTSIM.
24. VlnTerpupoBaHue paloHaIbHBIX (DYHKIHIA.
25. MlHTEerpupoBanue TPUTOHOMETPUYECKUX
GbyHKIUi.
26. MHTerpupoBaHue UPPALMOHAIBHBIX (QYHKIUH.
27. OnpeneneHHbli  MHTErpal  Kak  Ipeaesn
MHTETPAIIBHON CyMMBI, €70 CBOMCTBA.
28. ®opmyna Hertorona — Jleit6uuna. OcHOBHBIE
CBOMCTBA OIPEJEICHHOTO UHTETPAJIa.
29. BelunciieHHe  ONPEACIIEHHOIO  MHTErpala
(3aMeHa mepeMEeHHOW, WHTErpUpOBaHUE IIO
yacTsaM).  MHTerpupoBaHHe  YETHBIX
HEYETHbIX  (QYHKIMH B  CHUMMETPUYHBIX
npenenax.
30. HecoOGcTBeHHbBIE MHTETPATIBL.
31. ['eomerpuueckue u (puznyecKre MPUIOKEHUST
OIIPEAEIEHHOTO HHTErpaa.
32. O6nacts onpeaenenns PHIL.  Ilpenen,

HETPEPBIBHOCTb. CaoiicTBa byHKIHH,
HEINPEPBIBHBIX B OTrPAaHUYEHHOM 3aMKHYTOU
obacTH.

33. YacTHblEe IPOM3BOJIHBIE MIEPBOTO MOPsIKA, UX
Te€OMETPHYECKOE UCTOIIKOBAHHE.

34. YacTHbIE MPOU3BOIHBIE BBHICITUX MOPSIKOB.

35. Iuddepenuupyemoctsb u TIOJIHBIN
muddepeHan GyHKIUH.

36. [Ipumenenne mnonHoro auddepennnana k
MPHUOIMKESHHBIM BBIYUCIICHUSIM.
JuddepeHnnansl BBICIINAX MOPSIKOB.

37. IlpousBognas cnoxHoit ¢yHkuuu. I[lomHas
MIPOU3BO/IHASL.

38. lHBapuaHTHOCTH dhopmbl IIOJTHOT'O
g depennmana.
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39.
40.

41.

42.

43.

44,

45.

46.
47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

JuddepenurpoBanue HeIBHON (HyHKIHH.
KacarenpHast IUIOCKOCTB M HOpPMalb K
IIOBEPXHOCTH.

OkcrpeMyM  (QYHKIMH JIByX I€PEMEHHBIX.
HeoOxomuMoe ©  J10CTaTO4YHOE — YCIIOBHE
JKCTpEMyMa.

YcnoBHBIM dKCTpeMyM. MeTon MHOXKHUTENEH
Jlarpanxa.

Haubonpmiee w©  HauMeHblIee  3HAYCHHSA
(yHKIIUU B 3aMKHYTOU 00J1aCTH.

JIBOWHOW WHTErpajx: OCHOBHBIE IIOHATHS H
OIIpeeIICHUS.

l'eomerpuueckuii u  (QU3HYECKHA  CMBICH
JBOMHOIO MHTETpaIa.

OcCHOBHBIE CBOMCTBA ABOMHOT0 HHTETpaa.
Boeluicienue  ABOWHOrO  MHTErpajla B
JIEKapTOBBIX KOOpJMHATAX.

Boeluicienue  ABOWHOrO  MHTErpajla B
HOJIIPHBIX KOOPJAWHATAX.

IIpunoxkeHust TBOMHOTO UHTETPAJIA.

TpoitHOI HHTErpajl: OCHOBHBIE IIOHSTHA,
CBOMCTBA.

Bpluucnenue  TpolHOro  HMHTErpajia B
JEKapTOBBIX KOOpJUHATAX.

3aMeHa MepeMEHHBIX B TPOWHOM HHTETpalie.
Boelunicnenue  TpoHHOro - MHTErpaga B
LHMJIUHIPUYECKUX u ceprueckux
KOOpAMHATAX.

l'eomerpuueckuit u  QuU3MYECKUl CMBbICIH,
IIPUIIOKEHUS TPOMHOTO HHTETpaIa.
JuddepeHunanbHble  ypaBHEHUS: OCHOBHBIE
HOHSTHS. 3anauu, IIPUBOISLINE K
b depeHIIaTbHBIM YPaBHEHUSM.

Teopema cyuiecTBOBaHMS U €IMHCTBEHHOCTHU
peuienus quddepeHINaTbHOTO YPAaBHEHHUS.
YpaBHeHUA c pa3aeNaoIUMHACA
MepEeMEHHbBIMHU.

Onnoponubie tuddepeHaabHble ypaBHEHUS
1 mopsiaka.

JIunelinbple ypaBHEeHHUs. Y paBHEHHs bepHyIuu.
VYpaBHeHUE B OTHBIX TU(epeHIraIax.
JuddepeHunanbable  ypaBHEHUS  BBICHINX
MOPSAJIKOB: OCHOBHBIE ITOHSTHS.

VYpaBHeHMs,  JONyCKaloIlUe  IMOHWKEHUE
MOpAJIKA.

Jluneiinpie auddepeHnnanbHble  ypaBHEHUS
BBICHIMX NOPAIKOB. JIMHEWHBIE OJHOPOIHBIC
muddepeHnmanbabple  ypaBHEHUs 2, N-TO
IIOPSIIKOB.
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.
80.
81.

WnrerpupoBanne JIOAY ¢ nocrossHHBIMU
koa(dpurueHTamu.

JIuneiinble HeogHoponanbie JY. Crpykrypa
obmero pemenus JIHY.

MeTox Bapualiy Mpor3BOIbHBIX TOCTOSTHHBIX.
Hurerpupoanue JIHAY ¢ nocTossHHBIMU
kodpduimeHTaMM W [PaBOM  YACTHIO
CHEIHMAIbHOTO BUA.

Cuctembl nu¢depeHInanbHbIX  YpaBHEHUH.
Teopema cyiiecTBOBaHUS U €IWHCTBEHHOCTU
peuieHus. MeToJ UCKIIOYEHUs JUISl pELIeHUs
HOPMANbHBIX cHucTeM JuddepeHIHnaTbHbIX
YPaBHEHUM.

Yucnossle psisibl. CXOIUMOCTh M CyMMa psija.
CoiicTBa ps10B.

Pan reOMETPUUYECKON IIPOIPECCHUM.
HeoOxonumpiii NIpU3HAK CXOIMMOCTH
YHCIIOBOrO psaa. ['apMoHnueckuii psa.

Jocrarounsle IIPU3HAKU CXOJMMOCTH

3HAKOIOJIOKUTEIBHBIX  psfoB.  [IpusHaku
cpaBuenus. [Ipusnak anamOepa.
JHocraTouHsle IIPU3HAKU CXOAUMOCTH
3HAKOIIOJIOKUTENBHBIX PsNOB. PanukanbHbIN
npusHak Komm. MHTerpanbHblili npu3HaK
Komm.

3HAKOUEPEOYIOINECS M 3HAKOIIEPEMEHHbIE
psansl. [lpusnak JleiiOHuma. AOcontoTHas u
YCIIOBHAs1 CXOAUMOCTb pAJa.
@OyHKIMOHATbHbIE PAIBL Ob6nacth
cxogumoctu. CreneHHble psabl. Teopema
AGens. Pammyc cxommmoctu. CBoiicTBa
CTETICHHBIX PS/I0B.

Paner Teimopa m Maknopena. Pasnoxenune
(GYHKIMN B CTETICHHBIE PSIIbIL.

[Ipumenenue CTETEHHBIX psAa0B B
NPUOIMKEHHBIX BBIYUCICHUSX.
Tpuronomerpuyeckue psasl. Omnpenenenue
KOA(Q(PHUIHEHTOB TPUTOHOMETPHUECKOTO PsJIa.
VYcnoBue pasznokUMOCTH QYHKIMH B psij
dypse.

Paner ®ypbe nand UYETHBIX M HEYETHBIX
¢bynkuui.  Pagst  @ypee  ang  pyHKuMH
IIPOU3BOJILHOIO nepuona. PasznoikeHue B psn
®ypbe HenepuoInYecKux QyHKINH.
KoMmmnekcuple  yucna. Onepamuun ~ Hajx
KOMIIJICKCHBIMH YK CJIAMHU.

DOyHKIMN KOMIUJIEKCHON NEPEMEHHOM.
ITpownsBognas OKII

Wurerpan ot ®KII
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82. CteneHHbIE psAJIbl ¢ KOMIUIEKCHBIMU YJICHAMM.
83. Pspg Teitnopa
84. Psan Jlopana. M3omupoBaHHbIe 0COOBIE TOUKH.
85. DJIEMEHTHI TEOPUHU BHIYETOB

3ader B 3 cemecTpe

OIIK-3.2: Baageer
HaBBIKAMHU
THUTIOBBIX PACYCTOB
Pa3IMYHBIX
pa3AesoB BbICHIEN
MaTeMaTUKU

- peuiaTh 3aaa4u 1o
HN3y4aCMbIM
TEOPCTUUCCKHA
pas3aciiaM;

- 00cyX1aTh
CIocoObI

3P PEKTUBHOTO
peneHus

g depeHIaTEHBIX
YPaBHEHUU U UX
CHCTEM; OIIPEIEIISATh
3¢ (PEeKTUBHOCTH
pelleHus 3aaa4uu,
MOJIyYEHHOTO ¢
MOMOILBIO
YUCIIEHHBIX
METOJIOB;
pacro3HaBartb

3¢ (deKTUBHbBIE
pe3yNbTaThI
00paboTku
AKCIIEPUMEHTATBHBIX
JTAHHBIX OT

Hed (D (PEeKTUBHBIX

Ilpumepnuvie npaxmuueckue 3a0anus 01
IK3amMena u 3auema:

1. Beraucaure npenessl:

4
2) lim LX) i S arcsin2x
x>= X+ 3x% + 2x* x50 COSX —COS® X
lim N2x - f
x—3 x— 3

2. Hatimure % Uit QyHKIMN: a) Y = et 0)
X

X =ctg2t,
y =In(sin2t).

3. Beruuciaute:  a) 3\/—\/§+i , 0) (1— i)28

4. Haiiti Heonpeaen€HHbIA HUHTETpal: a)

.[sin3x-c055xdx,6) Imdx_B)

(x —sin x)?
j(2x+5)-exdx

5. BeruuciuTh onpeneneHHbld HHTeTpat
20
V2 dx

J; Vx®+5
6. BeIarcnuTh onpeeseHHbI HHTETpa

1
j4x-arcsinxdx-

7. Haiitu mnnomaabs QUrypbl, OrpaHUYEHHOI

x=4, y*>=4x.

JINHUAMU:

8. I3MeHHTH OPSIOK HHTETPUPOBAHHS

-1 0 0 0
jdy I fdx+Idy J'fdx.
- -y
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9. Beruucnurh

J‘J‘\/% D:x<y<+1-x* x>0-

10. Haiitu 11 mocTpouTh 007aCTh ONpeIeIeHUs

by Y =y9-x"—y* +(x~y)*

11. Haittu monubeiii  auddepennnan (GyHKIAH:

z=x3Iny—sin2xy.

12. HaiiTu dacTHBIE TPOW3BOAHBIE IEPBOTO
nopsiika  (QyHKIHH:

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

13. HarmcaTh ypaBHEHHE KacaTeJIbHON TIOCKOCTH

¥ HOPMAJIH K TIOBEPXHOCTH Z=+/X’ +Yy° B
touke (3, 4, 5).

14. UccnenoBaTh Ha SKCTpeMyM (HYHKIIHIO
z=x?—-2xy+4y?

15. Pemmute 3amauy Komm:

ycos? xdy = (y? +1)dx, y(0)=

16. Haiigute ob1iee perieHue

nupdepenmansHoro ypasaenust  y' +y' =
2x
e*.

17. PemmTh OTHOPOTHYIO CUCTEMY
b depeHIIMaTbHBIX YpaBHEHUI:

x'=6x—y,
y' =x+4y.
18. MccnenoBaTh Ha CXOAUMOCTD PSAI:

i n'(2n+1)!

n=1 (Bn)' .
19. Paznoxutre B psag  Dypbe (yHKUHUIO,
NEPUOJUYECKYI0 C MEepUoJoM 4 , 3alaHHYI0 Ha




CTpyKTypHBII [Inanupyemble
JJIEMEHT pe3yIbTaThI O1eHOYHBIC CpEICTBA
KOMIIETEHIIUH o0yueHHs
OTpe3Ke [-2,2] dbopmyoit
x?,-2<x<0
f(x) =
X, 0<x<2
20. BeruucauTe: arcsini .
- IPAKTUYECKUMHU Ilpumepnule npukiaonvie 3a0auu u 3a0aHUs
OIIK-3.3: Crpoutr | HaBBIKAMH
MATEMATHUCCKIE HCIIOBb30BAHHMS 3anaya 1. 3aBUCUMOCTb IIyTH OT BPEMEHHU MPHU
MotemH mporieccon | MATEMATHHIECKHX IPSIMOJIMHEMHOM JBH>KEHUU TOYKHU 33]]aeTCs
5 MOHSATHUI U METO/IOB 1, ) B
| (usynaemsix ypaBHEHUEM S = 3t +2t° -3, rme S MyTh B
npodeCCHOHATLHON Pa3IENoB
EATEIBHOCTH MaTeMATHKH) TIpH M, a t — BpeMms B ¢. Beruncnure ee CKOpoCTh U
peleHIH YCKOpEHUE B MOMEHT BpeMmeHu t{ =4cC.
NPUKJIAIHBIX 33134,
- CIOCOBAMIL 3aganue 2. CocTaBbTe AJITOPUTM PELICHUS
OLICHHBAHNS JMHEHHOTO OJTHOPOJHOTO U (HepeHITNaTEHOTO

3HAYUMOCTHU U
MPaKTUYECKOU
MPUTOAHOCTH
MOJTYYEHHBIX
pe3yJIbTaTOB;

-HaBBIKAMU
MOCTPOCHUS U
pemenus
MAaTEeMaAaTUYCCKUX
MoeeH
MPUKJIAHBIX 33]1a4

YPaBHEHHS C TIOCTOSTHHBIMHU KO3 QUIICHTAMH.

5

x)=3-x" 5 erg

3anaua 3. K rpaduky QyHKImm f
Touke ¢ abcruccoit T =1

Haiitu mnomans TPCYTroJIbHUKA, O6p8.30BaHHOFO

IMPOBEACHA KaCaTCJIbHaA.

KacaTelbHOU U OTPEe3KaMHU, OTCEKAEMbIMHU €10 Ha
0CSIX KOOpAMHAT.

3angaua 4. Haiitu nieHTp Macc OZHOPOJHOTO Tena

( Y= 1) , OTPAaHMYEHHOI0 ITOBEPXHOCTAMU

Yy +22<x<2.

3amaua 5. Haiitu HanOonbllee 1 HauMEHBIIIEE
3Ha4eHUs QYHKIHUU 7z =5%’+8y—2x+1 B

3aMKHYTOH oOsiactu /[, orpaHMueHHON JTHHUSIMH

x=4, y>=14x.

3aganme 6. [Togymaiite, C TOMOIIBIO CPENICTB
KaKoTo pas3jieiia MaTeMaTHKA MOXXHO PEIIUTh
CJICIYIOIIYIO 3a/1a4y .

«/lns yOopku cHera Ha yJHIIax ropoja
WCTIOJB3YIOTCSI CHETOYOOpOUHBIEe MalTiHbI. OHU
paboTaroT B TEUYSHHE CBETIIOTO BPEMEHHU CYTOK C 6
70 18 4acoB ¢ MOCTOSTHHON CKOPOCTBIO YOOPKHU
cHera 400 (M%/4). 3MeHeHHe 00BbeMa CHera,
BBINAJAIOIIETr0 Ha YIHUIIBI TOPOJia B TOPOJIE B
TEUEHHUE CyTOK, MOKHO OIIMCATh YPaBHEHUEM




CTpyKTypHBII [Inanupyemble
AJIEMEHT PE3yNbTaThI OneHoyHbIe CpeaCcCTBa
KOMIIETEHIIUH o0yueHHs

das 2

—=1200-5, ¢

dt (r)_ 6 3
rIe 00BeM cHera (B M°),

BBINABILETO 3a BpeMms t (B yacax), 0£7£24. B

MoMeHT BpeMenu [ =0 Ha ynuiax ropoja Jexur

1000 m® cHera. YCTaHOBHTE COOTBETCTBHE MEXIY

BpeMeHEM t 1 00beMOM CHera, JIekKalero Ha

5(1)
yiunax ropoaa .

CocraBbTe MAaTEMaTHUECKYO MOJIEIIb 3TOM 3aa4u
Y pelInTe e€.

0) [lopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ 1M U KPUTEPHH
OlleHUBAHMS:

[TpomexyTouHas aTTecTanus Mo AUCHUILTHHE «MaTeMaTH4eCKUid aHaIi3» BKI0YaeT
TEOPETUYECKHE BOMPOCHI, TO3BOJISIONINAE OLEHUTh YPOBEHb YCBOCHHS 00YUAIOIIMMUCS 3HAHUM, U
NPaKTUYCCKHUE 3aJ[aHNUs, BBISBIISIOIINE CTEIICHh C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA,
MIPOBOJUTCS B popMe dKk3ameHa (2 ceMectp).

DK3aMeH Mo JaHHOM JUCIUILINHE IMPpOBOAUTCH B YCTHOﬁ (I)opMe 1O 3K3aMCHAIITMOHHBIM 6I/IJ'ICTaM,
KaXKIbIi U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U BA IPAKTHUYCCKUX 3aJaHU.

IToka3zaTenn u KPUTEPHH OCHUBAHUSA IK3aMeEHa:

— Ha OLIEHKY «OTJIMYHO» — 00y4aloUIuiicsi 1EMOHCTPUPYET BBICOKUN YPOBEHD
c(OpPMHPOBAHHOCTU KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOe 3HAHUE
y4eOHOro Marepuana, CBOOOHO BBIITOJIHAET IPAKTUYECKHE 3aJJaHNs, CBOOOHO ONEpUpyeT
3HAHUSAMHU, YMEHUSMH, IPUMEHSAET UX B CUTYALUAX ITOBBIIICHHOMN CIIOKHOCTH.

— Ha OLIEHKY «X0POII0» — 00y4JaroLiiics JeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIUI: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOITyCKAIOTCA
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYAHEHUS NPH aHATUTHYECKUX OTIEepalusiX,
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLIUH.

— Ha OIICHKY «YAOBJECTBOPUTECJIBHO» — 06yqarom1/11710;[ ACMOHCTPHUPYCT HOpOFOBLIﬁ YPOBCHB
C(I)OpMI/IpOBaHHOCTI/I KOMIIETEHIIUI: B X0OI€ KOHTPOJIbHBIX MCpOHpI/IHTI/Iﬁ JAOIYCKAarOTCA OIJ_II/I6KI/I,
MPOABJIACTCA OTCYTCTBUC OTACIBHBIX 3HaHI/II>'I, yMeHHfI, HaBBIKOB, O6yanOIHHﬁCﬂ HUCIBITBIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUS ITPU ONICPHUPOBAHUU 3HAHUAMU U YMCHHUAMMU IIPHU UX IIEPEHOCC HA
HOBBIC CUTYyalluH.

— Ha OIEHKY «HeY/A0BJIeTBOPHUTEIBLHO»— 00yJaroIIniics JEMOHCTpHUpYeET 3HaHus He O6omee 20%
TEOPETUYECKOTO MaTepraa, JOIMyCKaeT CyIIeCTBEHHBIC OIMOKH, HE MOXKET ITOKa3aTh
WHTEJUICKTyaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WIIK HE MOKET IMOKa3aTh 3HAHUS JaXKe Ha
YPOBHE BOCTIPOU3BEACHUS M O0BICHEHUS HHPOPMAIIUH.



