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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2025 - 2026
ydaeOHOM roly Ha 3aceqaHuu kadeapsl [IpukinaaHol MaTreMaTuku U UHHOPMATUKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4aeOHOM rojly Ha 3aceqaHuu kadeapsl [IpukinaaHoi MaTreMaTuku U UHHOPMATUKU

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKIagHON MaTEMAaTHKH U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKIagHON MATEMAaTHKH U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
ydaeOHOM Toly Ha 3acefqanuu kadeaposl [IpuknagHoi MaTeMaTuku U MHHOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
ydueOHOM Toly Ha 3acefqanuu kadeapel [IpuknagHoi MaTeMaTuku U HHHOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[lenb OCBOEGHMS AUCHUILTUHBI — 03HAKOMUTH O0Y4aeMbIX C OCHOBHBIMH IOHSTHSMHU U
METOAaMH MaTeMaTHYeCKOTO aHajlu3a, CO3[aThb TEOPETHUYECKYI0 M IPaKTHUECKylo 0azy
MOJATOTOBKU CIIEUAINCTOB K JAEATEIbHOCTH, CBSI3aHHOW C MPOEKTUPOBAHUEM, pa3pabOTKON U

IIPUMEHEHUEM JJEKTPOHHOMU anmnaparypsl UL obecrieueHus Oe3omacHoCTH
aBTOMaTU3MPOBAHHBIX CUCTEM.
3ajaya  JUCUMIUIMHBI  —  TIPUBUTH  OOy4aeMbIM  HABBIKM  HCIIOJIb30BAHUSA

paccMaTpuBa€MOro MaTreéMaTHU4YCCKOro ariIapara B HpO(i)eCCHOHaHBHOﬁ JACATCIIBHOCTH H
BOCIIMTAaTh Y 06yqaeMblx BBICOKYIO KYJIBTYPY MBIIUJICHHSA, T.C. CTPOr0CTh, NOCICAOBATCIIbHOCTD,
HECIIPOTHUBOPCUMUBOCTb U OCHOBATCIIbHOCTD B CYXKACHUAX, B TOM YUCJIC U B HOBCCﬂHCBHOﬁ JKHN3HU.

2 MecTo qUCHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

Jucnunianaa MaTtemMaTHuecKuid aHau3 BXOAUT B 0053aTEIbHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jdns  w3ydyeHWs  JUCHUIUIMHBI  HEOOXoAuWMbl  3HaHMSA  (YMEHHUS,  BIAJCHHA),
c(OPMHPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

Anredpa 1 TeOMeTpHs

3HaHus (YMEHUs, BIIAJICHHS), TIOJyYSHHBIC TIPY M3YYE€HHH JaHHOW JAMCIMIUIMHBI OyIyT
HEOOXOAUMBI JIJIsl U3YUCHHST TUCIUTUINH/TIPAKTHK:

JluckperHas maTemaTuka

Teopus BepoaTHOCTEH, MaTeMaTHYECKasi CTATHCTUKA

HccnenoBanue oneparuii ¥ TEOpHst UTp

MaremaTrueckas JOrHKa U TEOPHsI aITOPUTMOB

3 Komnerenunu ody4yarouierocsi, popMupyembie B pe3yaibTaTe 0CBOEHUSI

AUCHUIIMHBI (MOIYJIfA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus

B pesynbrare ocBOeHMS AMCHUIUIMHBI (MOAyJsl) «MareMaTH4ecKuid — aHalu3»
oOyJarouics 1omxkeH 001a1aTh CIEAYIOUUMHI KOMIETEHITHSIMHU:

KOI[ HHIUKATOpa I/IHI[I/IKaTop JOCTHXXCHHA KOMIICTCHIINU

OIIK-3 CriocobeH HCIoIbp30BaTh MATEMATHICCKHE METO/IbI, HEOOXOMMBIC JIJISl PEIICHUS 331a9
1podhecCHOHAILHOMN AeSITCILHOCTH,

OIIK-3.1 [lpumensier  MaremMaThyeckMe  METOAbl  JuId  pelleHus  3ajad
npo(eCcCHOHATBLHON IEATCITLHOCTH

OIIK-3.2 Brnaneer HaBbIKaMM THIOBBIX DPAacUYeTOB pa3jIMYHBIX pa3feiioB BbICIICH
MaTEMATUKU

OIIK-3.3 Ctpour MaremMaTHYeCKHE MOJEIHU TMPOLECCOB B MNPOQecCHOHAIbHON
JIeSITeIbHOCTH




4. CTpyKTypa, 00b€éM U coepkaHue TUCHUIINHBI (MOLYJIs)

OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIACT 4 3a4eTHBIX enHUI] 144 akaj. 9acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHEayIUTOpHas — 4 aKkajl. 4acos;

— camocTosTeapHas padboTa — 36,3 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluy - SK3aMEH

AynutopHast 3 =
o KOHTaKTHasl paboTa E QE dopma TEKyIIEro
Paszen/ Tema § (B akaj. yacax) E > Bun § KOHTPOJIS Kot
T —— : g o | camocrosTenbHOM yeriesaeMocTH H KOMITETEHIHII
@) 5 g & padoThI MIPOMEKYTOUHOH
Tex. J;;‘H' HE:;I‘T- 5 % aTTecTanuu

1. Tlpemen U HENpephIBHOCTH
(GYHKIMU OTHOHN TTepeMeHHO

- IOATOTOBKA K

MPaKTUYECKOMY
1.1 Tlomarne MHOKeECTBA. 32HATHIO,
JlelicTBUTENbHBIE YKCIIA U UX - Bemonkenne PTP Tposepia
CBOHCTRA. HomsTie Nel «IIpenen. I/IH,ELI/IBI/I,ELyaJILHLIX OIIK-3.1,
OKPECTHOCTH TOUKH, 2 2 2 | HempepbIBHOCTBY, 3aJlaHHH, OI1K-3.2,
Honstie byHKIIN. - CoCTaBJICHHE KOHCYJIbTAIUHU TI0 OIlK-3.3
Croficrsa by y4eOHOH KapThl 110 pewenuto PI'P

TeMe (KpaTkas

cucTeMaTu3aIus

U3y4YECHHOTO).

1.2 YucnoBbie
MOCJIEZI0BATEIbHOCTH.
IIpenen YUCIIOBOU
TI0CTIEI0BATENLHOCTH. 2
CX0IUMOCTh
MOCJIEZI0BATEIbHOCTH.
OrpaHn4eHHbIE u - MOATOTOBKA K
MOHOTOHHBIC MPaKTHIECKOMY
MOCIIEI0BATEIHLHOCTH. 3aHATHIO, Tposepka
Tpocreifme cBOHCTRA - BeinonHeHue PI'P HHMBANYa BHBIX OIIK-3.1,
HpeneioB 2 2 2 Nel «IIpenen. 3aJlaHuH, OI1K-3.2,
HOCIEIOBATENBHOCTEIL, HenpepbIBHOCTB», |  KOHCYJIBTAIINH 110 OIIK-3.3
Uneo e. - COCTaBIICHHE pewenuto PT'P
Ipexen GyHKIMU Ha s3bIKE y1ebnoii KapTe 1o
MOCIIEI0BAaTEIbHOCTEN. reme.
Beckoneuno OoubIue,
0ECKOHEYHO MaJble.
CaoticTBa MPEJICIIOB
¢ynkuii. OCHOBHBIE BHIBI
HEONpe eI HHOCTEH




13 HenpepbiBHOCTH
(GyHKIMH B TOYKE W Ha

- IIOATOTOBKA K

MHOJKECTBE. KOHTPOJIbHOM
Apudmerrueckue onepanuu pabore, - KOHCYJIbTAIMU 1O
Haz HENPEPLIBHEIMU - BeInosiHeHue PI'P pewmenuto PI'P, OIK-3.1
(hyHKIUAMH. 2 Nel «IIpenen. - ayTUTOpHAs OIK 3'2’
HenpepbiBHOCTD HenpepbiBHOCTEY, | KOHTpOJIbHAst paboTa OITK 3' 3’
3JIEMEHTaPHBIX GyHKIUH. - moarotoBka k| (AKP) Nel «IIpenemn», '
CgoiicTBa ¢byHKLMA, 3aluTe - 3amura PI'P Ne 1.
HETIPEPBIBHBIX Ha OTpe3Ke. TEOpeTHIECKON
Toukn paspplBa H  HX yactu PI'P Nel.
KJaccUpUKanus
HWroro no pazneny 6
2. JuddepenpmanbHoe
ucuuciieHne  (QyHKIMM  OJHOM
TIepeMEeHHON
CamocrosTenpHas
pabora ¢
JIUTEPATypol —
KOHCIIEKT pa3jiena
2.1 3agaum, mnpuBOAALIME K pasi
N «3anauu,
TIOHSTHIO MIPOHM3BOTHOM.
N MIPUBOAAIINE K
Omnpenenenue MPOU3BOAHON
MIOHATHIO
Gy i rotKe. MIPOU3BOTHO
Juddepenuuan, ero p > | [IpoBepka KOHCIIEKTA. OIIK-3.1,
2 - HOATOTOBKA K
TEOMETPHUCCKHIA CMBICIT 1 DAKTHYECKOM KOHCYJIbTAIlUHU TI0 OIlK-3.2,
T'eomerpuueckuit u p Y pewenuto PI'P Ne2 OIIK-3.3
. 3aHATHIO,
MeXaHUYECKHH CMBICT
. - BeinosiHeHue PI'P
MIPOU3BOJHOM. IIpaBuna No 2
uppepeHupoBanus U N
Anddep P «IIpousBomnas.
TabJIMIIa TPOU3BOIHBIX
Brruucienue»,
- COCTaBJICHHE
yueOHO KapThl
«IIpousBomHasD)
- MOJITOTOBKA K
PAKTHIECKOMY
3aHATHUIO, KOHCYJIbTALlUH 110
2.2 uddepenuupoBanue - BeimosiHenue PIP| pemenuto PTP No2,
HESIBHO 3a/laHHBIX, Ne 2 IIposepka PI'P Ne2 OIK-3.1
rapaMeTpHUyecku  3aTaHHbBIX UIN «IIpousBomHas. «IIpousBoaHas. OIK 3'2’
GbyHKIMH. Beruucnenue, Beruucnenue, OIIK 3' 3’
Jlorapudmuueckoe - COCTaBJICHHE y4ueOHas KapTa '
muddepeHpoBanme yueOHOI KapThl (IpoexT) 1o Teme —
«IIpousBomHas), 3aIuTa
- MOJITOTOBKA K
3amute PT'P Ne2
- OATOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
Koncynpranuu no
- BeinosiHenue PI'P
No 3 pemennto PI'P Ne3.
- ITposepxa PI'P Ne 3
«ITpomsoanas «[IpousBogHas
2.3 ITpousBoIHbIC u BBICIIIUX TTOPSIIKOB. P OIIK-3.1,
BBICIINX TOPSKOB.
muddepeHnransl  BBICIINX 1/0,91 [Tpunoxenus OIIK-3.2,
N [Ipunoxenus
TIOPSITKOB MIPOU3BOTHONY, N OIIK-3.3
MIPOU3BOIHOI,
- COCTaBJICHHE
N yueOHas KapTa
y4eOHOM KapThl
(mpoexT) 1o Teme —
«IIpousBonHas»,
3aIuTa
-IOJITOTOBKA K
KOHTPOJIbHOU

pabore




- IIOATOTOBKA K

2.4  OcCHOBHBIE  TEOPEMBI MIPAKTUYECKOMY
TuddepeHInaIbHOro 3aHATHIO,
WCYHCTICHHUSI: TEOPEMBI - BermoniHeHue PI'P
®epma, Pomms, Jlarpanxa, Ne 3, AKP No2 OIIK-3.1,
Komm. ®opmyna Teiinopa. 1 - COCTaBJICHHE «IIpouzBoHas», OIIK-3.2,
Dopmyna Teiinopa. yueOHOH KapThl 3amuta PI'P Ne3 OIIK-3.3
IIpumenenne NPOU3BOTHBIX «IIpomsBomHas,
NPY BBIYUCIIEHUH TPEJIENOB. -TI0ATOTOBKA K
IIpasuio Jlonurans KOHTPOJIbHOU
pabote
- IOATOTOBKA K
2.5 HccnenoBanue GyHKIMI MPaKTUYECKOMY
c TIOMOIIIBIO 3aHSTHIO,
JudhepeHIaIbHOro - BeinosiHeHue /13
HCUHUCIICHHUS. [Ipusnaku Nel «Ilpumenenue Tposepia HJI3 Nel
. «IIpumenenue
3HAKOIIOCTOSIHCTBA, IIPOU3BOTHOM AT N
BO3pacTaHusl W YyOBIBaHHS, HCCIIEeOBaHUS MPOHMBOHOM JITA
BBIIIYKJIIOCTH U BOTHYTOCTH ¢dyHKIMH 1 HCCTIC/IOBAHIA OIR-3.1,
rpaduka GbyHKIUN Ha /i MMOCTPOCHHUS (byr¥mi 1 OlIK-3.2,
MOCTPOCHHUS OIlK-3.3
IPOMEKYTKE. DKCTPEMYMBI rpapuKoBy,
GbyHKIMH. Haxoxnenne - COCTaBJIEHUE rpadukos», o
. IpoBepka yueOHOM
HaMMEHBIIIET0 u y4eOHO# KapThI KapThi
HauOOJIBILIETO 3HAUCHUH «IIpouzBoHas
GyHKIIMH  Ha  3aMKHYTOM TP TOCTPOSHHUHU
IPOMEKYTKE rpaduka
GbyHKIUN
HWroro no pazneny 5/2,91
3. UHrerpambHOE HCYHCIICHHE
(YHKIMU OHOHU NepeMEeHHO
- OATOTOBKA K
MPAKTUYECKOMY
3.1 TlepBooOpasHas 3aHATHIO,
¢yukiusa. HeonpeneneHHsiit - BeinosiHeHue UJ13
WHTETpal U €ro OCHOBHEIE Ne2 - KOHCYJIbTAITUH TI0 OIIK-3.1,
CBOICTBA. Tabnuna 1/11 «Heonpenenenns! | pemenuio M3 Ne2, OIIK-3.2,
HEOTpeaeIeHHBIX W HHTETpam, - mpoBepka MJI3 Ne2 OIlK-3.3
MHTETPAJIOB  OT OCHOBHBIX - COCTaBJICHUE
9JIEMEHTAPHBIX QYHKIHH y4eOHO¥ KapThI
«MeTtozpt
HUHTETPUPOBAHMSD)
- OATOTOBKA K
MPAKTUYECKOMY
3aHSTHIO,
3.2 Mertoast - BeimostHenue 13
HEMOCPEACTBEHHOTO No2 - KOHCYJIbTALlUH 110 OIIK-3.1,
UHTErPUPOBAHUS. 1 «Heonpenenenns! | pemenuto UJI3 Ne2, OIIK-3.2,
MNHTerpupoBanne  3ameHOM W UHTErpam, - mpoBepka U3 Ne2 OIIK-3.3
MEPEMEHHOM U 110 YacTsM - COCTaBJICHHE
y4eOHOM KapThl
«MeTtozapt

HUHTCTPUPOBAHU S




- IIOATOTOBKA K

MIPaKTUYECKOMY
3aHATHIO, KOHCYJIbTALUH 10
- BemostHeHue M /13 Y
pemtenuto MJI3 Ne2,
No2 OIIK-3.1,
3.3 WurerpupoBanue - mpoBepka UJI3 Ne2
N 1 «HeomnpeneneHHb! OIIK-3.2,
paLOHaNbHBIX ApoOeil . - AKP Ne3
W MHTETpa, . OIlK-3.3
«Heonpenenennsrii
- COCTaBJICHHE
N HHTETpa)
yueOHOH KapThl
«MeTtozp!
HUHTETPUPOBAHHSD)
- IOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO
34 WurerpupoBanue ’
TP HEOHOMETDHUCCKIX - BemmostHeHne /13| - koHcynpTanmu mo
BEI a)KeHPIﬁp No2 pemennto 13 Ne2, OIIK-3.1,
P ) 1 «Heomnpenenenns! | - mpoepka M3 Ne2, OIIK-3.2,
WuaTerpupoBanue N o
I uHTErpany, - IpoBepKa y4eOHOM OIIK-3.3
UPPaLMOHANBHBIX
o - COCTaBJICHHE KapThl
BBIpaKEHHI .
yueOHO KapThl
«MeTtozp!
HMHTETPUPOBAHHSD)
3.5 3Bamaua BbIYHCIECHUSA - IOATOTOBKA K
IUIOIAIM  KPUBOJIMHEHHOM MPaKTUYECKOMY
Tpaneuu W JApyTue 3aJadd, 3aHSTHIO,
OPUBOMSAIINE K  MOHSITHIO - BeinosiHeHue NJ13
OTIpEZIeIEHHOTO ~ MHTEeTpa’a. Ne3
dopmyna «OmnpeneneHHblil | - KOHCYIbTALUU 110 OIIK-3.1,
Hyrorona-JIeitbuuma. 1/11 HHTErpa ¥ ero pemennro U3 Ne3, OIIK-3.2,
CBoiicTBa  OIpENENICHHOTO TPUIIOKEHH, - mposepka MJI3 Ne3 OIIK-3.3
uHterpana. CyliecTBOBaHHE - COCTaBJICHUE
TIepBOOOpa3HOI y4e0HOI KapTh
HENpepbIBHOMN (GyHKIUU. «IIpunoxenus
3aMeHa ~ TEepeMeHHOH | OIIPEAEIIEHHOTO
WHTETPUPOBAHUE 110 YaCTSIM HHTErpaia
- MOJITOTOBKA K
NPAKTHIECKOMY
3aHATHIO,
- BemoutHeHue W13
Ne3 - KOHCYJIbTAIIUH 110
«Ompenenennsiit | pemennto NJI3 Ne3,
UHTEerpai u ero | - mposepka M3 Ne3,
3.6 Hecob6cTBeHnbIe MPUJIOXKEHUs», |- mpoBepka koHcmekra| OIIK-3.1,
WHTETPaJIbL. 1/11 - CAMOCTOSTENBHOE «CsoiicTBa OIIK-3.2,
IIpuznaku cxoguMocTu H3y4YCHHE HECOOCTBEHHBIX OIlK-3.3
JIUTEPATYypPHI: MHTETPAJOB.
KOHCIIEKT [Tpusnaku
«CpoiicTBa CXOJMMOCTHY
HECOOCTBEHHBIX
WHTETPAJIOB.
[Tpusnaku
CXOJMMOCTHY
Hroro no pazaeny 6/31

4, JuddepennmansHoe
UCUUCIICHUE GbyHKIMH

HECKOJIbKHX NTEPEMCHHBIX




- CaMOCTOATEIbHOE
H3y4YeHHe
JUTEPATypHI 110

HUHTETPAJIIOB)

4.1 [Ipenen u TEeMeE: HallMCaHHUE
HETPEPHIBHOCTH OHIL. KOHCIICKTa OIlK-3.1,
OcHOBHbIE CBOMCTBa 2 «OcHOBHBIE - mpoBepka koHcmekta| OIIK-3.2,
(yHKUUH, HENpEepPhIBHBIX B CBOICTBa OIlK-3.3
3aMKHYTO# 00JacTu GbyHKIUH,
HETIPEPHIBHBIX B
3aMKHYTOH
obnacTu»
4.2 YacTHbIe POU3BOHEIC U
- IOATOTOBKA K
MPOU3BOHAS o
MPaKTUYECKOMY
HaIpaBJICHHIO.
Huddepenmpyembie 32HATHIO, - KOHCYJIbTUPOBAHUE
(hyHKINT yKacaTenLHaﬂ - BhinoNHeHHE PIP 110 eIJ_IZHI/IIO PI'P Ne4 OIK-3.1,
HJ?OCKOCT'L A HOpMallb K 224 Ned «acrmte P IIPOBEPKA o OlIK-3.2,
p MIPOU3BOTHBICY, pOBep OIlK-3.3
[IOBEPXHOCTH. BhIrosHeHUs1 PI'P No4
o - COCTaBJICHHE
T'eomerpuyeckuii CMBICT .
yueOHO KapThl
mupdepenimana.  IIpuzHak
«DHIT»
muddepeHInpyeMOCTr
- IOATOTOBKA K
4.3 Tlpou3BonHast CIIOKHOU MPaKTUYECKOMY
- KOHCYJIbTUPOBaHUE
¢byHKIHN. YactHble 3aHSTHIO, 116 pelermio PIP Nod
MIPOU3BOIHBIE Hu - BpInoyiHeHue PI'P p HDOBEDKA - OIIK-3.1,
muddepeHransl  BBICHINX 2 Ned «YactHbie POBCP OIlK-3.2,
BeinosiHeHuss PI'P Ne4,
HOPSIKOB. IPOM3BOJHBIEN, . OIIK-3.3
JduddepenumpoBanne - COCTaBJICHHE - TIpOBepKa yueOHoi
N N xaptbl «OHII»
HESIBHO 33/1aHHBIX ()yHKINH Yy4eOHO KapThl
«®HII»
- OATOTOBKA K
DAKTHYECKOM - KOHCYJIbTUPOBaHHE
p Y o pewenuto PI'P Ne5,
3aHSTHIO, HDOBEPKA
- BeinostHeHue PI'P BMHOHH;M;I Il’)l"P NoS OIIK-3.1,
4.4 Sxcrpemymbr OHIT 221 No5 «Dkerpemym HDOBEPKA 66H0_I7I ’|  OIIK-3.2,
OHI», poBepa y1 OIK-3.3
- COCTABIICHIC kapTel «OHII»
o - AKP Ne4 «DHITI:
y11e0HOI KapTh! muddepeHnupoBanue»
«DHIT» P P
Hroro no pazneny 8/411
5. UHrerpanbHOe  HCUHCIICHHE
¢dhyHKUMT HECKOJIbKUX
TIePEMEHHBIX
- OATOTOBKA K
MPAaKTUYECKOMY
5.1 JIBoitHO#1 MHTETpa U €ro AR,
) THTErp - BeimostHenue NJ13
OCHOBHEBIE CBOMCTBA.
o Ned «KpatHusbie - KOHCYJIbTAI[U! 110
Caenenue JIBOMTHOTO
HUHTETPAJIBD», pewenuo M3 Ne4,
HHTerpaia i TOBTOPHOMY camocrosTensHoe| - mpoBepka MJI3 Nod OIK-3.1,
uHterpany.  Teopema o 1/11 POBEP o OIIK-3.2,
U3y4YCHUE -IIPOBEpKa KOHCIIEKTA
CpemHeM 3HAUYCHUU. 3aMeHa N o OIIK-3.3
autepatypbl: | «CBoiicTBa IBOMHBIX U
MEPEMEHHBIX, TEpexo] B .
N KOHCIICKT TPOMHBIX UHTETPATIOBY
IBOMHOM  HWHTerpaje K .
«CaolicTBa
MOJISIPHBIM KOOPZMHATAM .
JIBOAHBIX U
TPOMHBIX




5.2 CseneHue TpOWHOTO
HHTErpalla K [OBTOPHOMY

- IOAT'OTOBKA K

MPAKTHIECKOM
UHTErpay. 3ameHa p SAHSITHIO y - KOHCYJIbTalluX 1O OIIK-3.1,
MEPEMEHHBIX, TEepexo] B 1 2 ’ peuennro U3 Ne4, OI1K-3.2,
TPOMHOM HHTErpae K - pemoamenne 13 npoBepka U133 Ned OIIK-3.3
P P Ned4 «Kpartubie poBep - '
WTHHAPHICCKUM u
HHTETPabD»
chepruIecKuM KOOpAMHATAM
- BeimostHeHue 13
Ne4 «Kpatuble
HUHTETpajb» - npoBepka VI3 Ned
5.3  Icomerpuucckue  u COCT;HCHI/I’C np OBep Ka ZE?GHOP'I’ OIK-3.1,
MEXAHUUECKUE IIPUIOKEHUS 1 1 . posepra yi OIIK-3.2,
y4ueOHO#t KapTel | KapTsl «IIpriokeHns
KpaTHBIX MHTETPAJIOB OIIK-3.3
«IIpuioXeHusl | KpaTHBIX UHTETPAJIOB)
KpaTHBIX
HHTETPAIOBY»
54 Kpusonuneiinsie
naTerpansl | u 1l po-ma.
p PO - IOATOTOBKA K | -MpOBepKa KOHCIIEKTa OIIK-3.1,
Boruucnienue u npocreinme N
. . 1/11 2,3 | mpakTHYecKOMY «Kpusonuneiitnsie OIIK-3.2,
CBOMCTBAa  KPHBOJIMHEHHBIX
3aHATHIO HWHTETPAJIbD OIlK-3.3
uHterpasioB.  Ilonste o
ITOBEPXHOCTHBIX HHTErpajiax
HWroro no pazneny 421 6,3
6. OOBIKHOBEHHBIC
nuddepeHnaIbHbIC YPAaBHEHHS
6.1 OOBIKHOBEHHBIC
- IOATOTOBKA K
muddepeHInaIbHbIC
MPaKTUYECKOMY
YpaBHEHUS IIEPBOTO
TopsIKa 3aHSTHIO,
p ) - BeinosiHeHue PI'P
OcHOBHbBIE olpeeIeHus. NoG
YacTtHOe M olmiee penieHue. - - KOHCYJIbTUPOBaHHE
Hure aJ'[I;HI)IeHl pK HBEIC «OObIKHOBEHHbIE (0] emZHmoI;’FP Ne6 OIK-3.1,
P . P ) 1 1 Y nepBoro p -l OIIK-3.2,
T'eomeTpryeckuii CMBICT - MpOBEpKa
HOPSAKAY, OIIK-3.3
JudhepeHIaIbHOro BoinonHeHus: PI'P Ne6
- COCTaBJICHHE
ypaBHEHHS MIEpBOTO .
y4e0HOI KapThI
MopszIKa.
«/1Y nepBoro
Mertoapt peuIeHust
TIOPSIIKA: THITHI H
mudhepeHIaIbHbIX
N METO/BI PELLICHUS
ypaBHEHHH ITEPBOTO MOPsAKa
- MOJITOTOBKA K
NPAKTHIECKOMY
3aHATHIO, - KOHCYJIbTUPOBaHUE
- permonHeHue PI'P [mo pemennto PT'P Ne6,
Ne6 - IpOBEpKa
6.2 JIY BBICIIUX MOPSIKOB, «OObIkHOBeHHBIE |BbINOJHEHUS PI'P Neb, OIIK-3.1,
JIOTTYCKAIOLIHe  IOHMKEHUE 1 1 Y neporo - 3amuTa PI'P Ne6, OI1K-3.2,
TopsIIKa TIOPSIKa», - IpoOBepKa yueOHOM OIIK-3.3
- COCTaBJIEHUE KapTel «/1Y nepsoro
y4eOHO# KapThI TIOPSIIKA: THUITBI X
«J1Y nepsoro METObI peIeHUs»

nopsaaKa: TUIIbI U
METOAbI PCIICHUS




6.3 JIuneitnsie
JuddepeHanbHble

- IOAT'OTOBKA K

ypaBHEHHUs N-TO TIOPSIIKA. MPAaKTUYECKOMY
JIuneitnoe OJHOPOJHOE 3aHSTHIO,
- KOHCYJIbTUPOBAaHUE
ypaBHEHHUE. - BermoniHeHune PI'P
o pemennto PI'P Ne7,
dyHIaMEHTaIbHAsL CUCTEMA No7 «JIHIAY poRepKa
SIICHNH. Ormpenenurens BBICIIIUX MTOPSIKOB
p pen P BoinosiHeHus PI'P Ne7,
Bposckoro. C IIOCTOSTHHBIMU DOBEPKA YIeOHOi OIK-3.1
HeomHoponnoe — nuHeiHOE ko3 duruenTamu . PoBepKa yu )
1 1 1 kapThl «JIHIY OIIK-3.2,
ypasHenue (JIHAY), Bun Cuctemsl AY»,
BBICIIIMX TTOPSIIIKOB C OIIK-3.3
obmiero pemieHus. Metox - COCTaBJICHHE HOCTOSHHIMMU
BapHUaIiu MPOU3BOJIBHBIX y4eOHOI KapThl
k03¢ hULUEHTaMU:
MTOCTOSTHHBIX. «JIHJY BoICIIIHX
N METO/IbI PEIICHUSD»,
JluneiiHoe  ypaBHEHHE  C MOPSI/IKOB C - AKP No5 «OJTY»
MOCTOSIHHBIMH MOCTOSIHHBIMU -
ko3 durmeHTamu. ko3 duimentTamu :
XapaKkTepucTHYecKoe METO/bI PEILICHUS
ypaBuenue. OO1iee pemnienne
- MOJITOTOBKA K
MPaKTHYCCKOMY
3aHATHIO,
- permonHeHue PI'P
Ne7 «JIHOAY
BBICIIIHX MTOPSAKOB
C TIOCTOSTHHBIMU
koo umerTam .| - KOHCYJIETHPOBaHUE
6.4 Metoapl  pelieHHs Cricremst Y "o pemrenuro PT'P Ne7,]  OIIK-3.1,
cucreM TU(QepeHIHATBEHBIX 2 2 1 COCTABJICHIE - IpOBEpKa OI1K-3.2,
ypaBHeHH# (2-r0 mopsiaKa) yae6HOM KapTEl BemonHeHus PP Ne7,]  OIIK-3.3
- 3ammura PI'P Ne7
«JIHAY BeICIINX -
MOPSI/IKOB C
MOCTOSIHHBIMHU
ko3 durmentamu :
METO/BI PELLICHHUSI.
CrpykTrypa obmiero
peleHus»
Hroro no pazneny 5 5 4
Hroro 3a cemectp 34 34/11,91| 36,3 SK3aMeH
34/11,9
Hroro no aucnumnnuae 34 36,3 SK3aMeH

u




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMATPUBAET UCIIOIb30BaHHE B y4eOHOM
mporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM MPOBEJACHHUSA 3aHATHIA B COYETAHHH C
BHEAyIUTOPHOI paboToi ¢ 1enbio (POPMUPOBAHUS U PA3BUTHS MPO(PECCHOHAIBHBIX HABBIKOB
obyuaromuxcsa. Cornacuo m. 34 Ilopsiaka opraHu3anvy U OCYHIECTBICHHS JESATEIBLHOCTH TI0
o0Opa3oBaTeNnbHBIM MporpaMmaM OakajiaBpuaTa Beicuiero odpazoBaHus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN yueOHBIX 3aHATUI 00ECIIeUNBACTCS Pa3BUTUE Y
o0y4aroluxcsi HaBBIKOB KOMAaHIHOM padOThl, MEXIUYHOCTHOW KOMMYHUKALIUU, MPHHITHS
pelIeHH, JMACPCKUX KAdyeCcTB, B TOM UHCIE C Y4YETOM pPETHOHAIBHBIX OCOOEHHOCTEH
npodeccnoHaNbHOM AeSITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEH paboToaaresei.

BriOupast Ty niM MHYI0 TEXHOJIOTHIO pabOThl ¢ 00yJalOUIMMHUCS, HEOOXOIUMO UMETh B
BUJY, YTO HauOosbliero 3gp¢ekra oT ee IPUMEHEHUS MOXKHO JOCTUYb, €CIIU YYUTHIBATH LIENU
00pa3oBaHMs, HA pEAM3alUI0 KOTOPBIX JOJDKHA OBITh HallpaBiieHa HM30Mpaemasi TeXHOJIOTHS,
co-ZiepKaHKe, KOTOpoe MPEACTOUT MepeaaTh 00yJaroUMCs ¢ €€ TIOMOIIbIO, a TAKXKE yCIIOBHS, B
KOTOPBIX OHA OY/ET UCIOJIB30BATHCS.

B nameit paboTte MbI HCIIONIB3YEM CIEIYIOIIEE.

1. TpaguuuonHsle oOpa3oBaTenbHble TexHOJOrMu. OpraHusanus 00pa30BaTEIbHOIO
mporecca, MpeanoyaraeT MNPSAMYI0 TPaHCIALMIO 3HAHUW OT MpernojaBaTeNss K CTYACHTY
(MIperMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-MIUTIOCTPATUBHBIX METOJOB OOYYCHHS).
VYyeOHasi JesATeNbHOCTh CTY/IEHTAa HOCUT B TAaKMX YCIOBHSX, KaK MPaBHIO, PEHPOAYKTHUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

-  uWHPOpPMALMOHHAS JIEKIUS — [OCIENOBAaTEIbHOE M3JIOKEHHE Marephaja B
TUCIUILTMHAPHOM JIOTHUKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOabHBIMH CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, IOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
MIPEIJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTENbHBIN IPOIECC IOCTPOSH B
COOTBETCTBUM C aJTOPUTMOM I[O3TAIHOTO PELIEHMs] MPOOJEMHOW 3a/laddl WM BBIIOJHEHUS
yueOHoro 3aganus. [IpoekT mpeanonaaraeT COBMECTHYIO y4eOHO-[T03HABATEIbHYIO JIEITETbHOCTh
IpyNIbl CTYJEHTOB, HAIIPaBJICHHYIO Ha BbIPAaOOTKY KOHLEMIMM, YCTAHOBJIEHHE LieJel U 3ajad,
(GOpMYIMPOBKY OKHAAEMBIX PE3yJbTaTOB, OINpEJeNeHHe MPUHLUIOB W METOAMK pelIeHHUs
MIOCTABJIEH-HBIX 3aJa4, IJIAHUPOBaHUE XoJa pabOThl, MOMCK JOCTYNHBIX M ONTHUMAJIBHBIX
pecypcoB, MO3TANHYK pealn3alyio IUIaHa paboThl, MPE3EHTALHUIO PE3yJlbTaToB PabOThI, UX
ocMbliciienue u pedaekcuto. [Ipumensiercs B OCHOBHOM ISl IEPEX0/1a KOMIIETEHIIMN HA YPOBEHb
BIIQ/ICHUS.

OcHOBHBIE TUITBI IPUMEHSAEMbIX HAMH B 00pa30BaTeIbHOMN J1€ATEIbHOCTH ITPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MNpuOMmkeHa K ¢dopmary HaydHOro
UCCIIEIOBaHMs (10Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIIEHUE HAy4YHOH MpoOsIeMbl,
npeaMera U oObeKTa HCCIeNOBaHMA, LEeNed M 3aJad, METOJO0B, MCTOYHHMKOB, BBIIBUKEHHE
TUTIOTE3bI, 0000IICHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUEHHWE HOBBIX TpoOsieMm). PesymbTaTom
ABIIsieTCA yueOHast KapTa 110 MOYJII0 Hallei 00pa30BaTeIbHOM MPOTrPaMMBI.

TBOpYECKMI MPOEKT, NPEANOJIAralolIMid B OTJIMYHME OT MPEABIAYIIEro, KOHEYHBIN
MPOAYKT B CIEIYIOIIUX BapHaHTaX — razera K UCTOPUUYECKH 3HAYHMOMY «MaTE€MaTHYeCKOMY»
coObITHIO (Tpa3aHuK yKcna «[lu» u T.1.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro pojaa yueOHas
KapTa, TOJIbKO He(opMalibHO, KpacoyHO 0(hopMIIeHHAas!; BUJICOPONIHK «S1 Haydy Bac pemars ... » U
T.II.

NHpopMallMOHHBIM MpOeKT — y4eOHO-TIO3HABaTeNbHAS JIEATENILHOCTE C  SPKO
BBIPAKEHHOW 3BPUCTUYECKON HAMPaBIECHHOCTHIO (TOMCK, OTOOP M cucTeMaTu3anus HHGopMauu
0 KakoM-TO 0OBEKTE, 03HAKOMJICHHE YJaCTHHUKOB MPOEKTa ¢ 3TOH MH(pOpMaIiueil, ee aHaIu3 U
000011IeHHE 1, HAKOHETI, TIPE3EHTAITUS TI0 TPAKTUIECKOMY TIPHIIOKEHHIO).



4. HudbopMannoHHO-KOMMYHUKAIIMOHHBIE —00Opa3oBaTenbHbie TexHONoruu. OpraHu3anus
00pa3oBaTEeNBFHOTO MpoIecca ¢ NMPUMEHEHHWEM CIICIUAIM3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpMammer (MHPOPMAIMOHHYIO Cpely YHHBEPCHUTETa
MOOYC MOODLE).

6 YueOHO-MeTOANYEeCKOe 00ecneuyeHue CaMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasieno B mpusoxxeHuu 1.

7 OueHoYHbIE CPEACTBA AJIs NPOBEACHHS MPOMEKYTOYHOM aTTeCTAUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M1 MHPOPMAIMOHHOE 00ecnevyeHHe JUCIUIITIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. becoB O.B. Jleknuu o marematudeckomy ananusy: yaeonuk/ O.B. becos. 3-e usn.,
uchp. u jgoi.-- M: «®usmariury, 2016. — 480 c. — 978-5-9221-1665-7. -- TekcT : 3MeKTPOH-HBII
I DneKTPOHHO-O0MOIMOTeYHAs cucreMa «Jlanp» : [caiit]. — URL:
https://e.lanbook.com/book/91150 . — Pexxum gocTymia: Uit aBTOPHU3. MOJIb30BATEIICH.

2. Bunorpanos O.JI. Kypc maremarnyeckoro aHamuza: B 5 yactsix: yueOHux/ O.JI.
Bunorpanos, A.JI. I'pomos. -- Cankt-IlerepOypr: Jlans. — Yacts 3. — 2016. — 252 c. — ISBN
978-5-288-05648-2. -- Tekcr : a5eKTpoHHbIN /| DAeKTpOHHO-O0MOIHOTEeYHas cuctemMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/78117 . — Pexum pnocryma: Juis aBTOPH3.
M0JIb30BaTENEH.

0) JlomostHMTEIbHAS JIUTEPATYpA:

1. TyranGaeB A.A. Briciias matemaruka. OCHOBbI MATEMaTUYECKOTO aHAIN3a. 3aJjau C
peuieHusiMu u Teopusi: yueOHuk / A.A. Tyran0aes. — 2-e uzn. -- M: « ®JIMHTA», 2018. — 316 c. —
ISBN 978-5-9765-3503-9. -- Tekcr : 27eKTpOHHBINH // DIeKTpOHHO-OMONIMOTEYHAs CHUCTEMA
«Jlaupy : [caiitr]. — URL: https://e.lanbook.com/book/105199 . -- Pexum pocryma: ajist
aBTOPU3. TOJIb30BATENIEH.

2. ®uxtenronbil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaIM3a: y4eOHHuK: B 2 yacTax / .M.
@uxtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 ¢. — ISBN 978-5-8114-0190-1. — Tekcrt : 37eKTpOHHBIH // DIEKTPOHHO-OMOIMOTEUHAs
cucrema «Jlaupy : [caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexwum goctyna:
JUISL aBTOPH3. I10JIb30BATEIIEH.

3. ®uxrtenronbil, .M. OCHOBBI MaTEMAaTHYECKOTO aHaIN3a: yueOHHK: B 2 yacTsax / .M.
®uxrtenronsi. — 10-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 37eKTpOHHBIH // DIeKTpOHHO-OMOIHOTEUHAS
cucrema «Jlauby : [caiiT]. — URL: https://e.lanbook.com/book/115730 . — Pexwum gocTyma:
U1l aBTOPU3. MIOJIb30BaTENEH.

B) MeToanyeckne yKazaHus:

1. Akmanosa, 3.C. Heonpenenennsiii unterpain: Terpaab-koHcnekt — MI'TY, 2008. — 23
C.

2. Baxpymesa, .A. Kpussle u noBepxHoctu 2 nopsiaka. [lonspHas cuctema KoopanHaT.
[Mpaktukym — Marauroropck: 'OY BITIO «MI'TY um. I'.U. Hocoray, 2009. — 19 c.

3. TopsiueBa, H.A. Teopust ¢yHKIMI KOMIIJIEKCHOTO TNEpeMeHHOro: MeTtoanyeckue
yKa3a-HUS W BapHaHThl WHAWBUAYAIBHBIX 33JaHUHN JJIS CTYIEHTOB BCEX CIEIMATbHOCTEH —
Marnutoropck: 'OY BIIO «MI'TY um. .. HocoBay, 2011. —28 c.

4. I'pauesa, JI.A. OnpeneneHHbId HHTETPAJ: METOJMYECKUE YKAa3aHUS ISl CTYACHTOB —
Marunutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2010 - 12 c.

5. U3ocoB A.B. 'apmonnueckuii aHann3: Meronndyeckue yka3aHusl U BApUAHTbI 3aJJaHUM
IUIsL CAMOCTOSATEIBHOM PabOThI M KOHTPOJIS 3HaHUH cTyneHToB. — MI'TY, 2009. —


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

24 c.

6. Mastuenko, E.I1. [IpousBonnas u quddepennman Gyakmuu. [Ipaktukym.- MarHuTO-rOpCK:
IOy BIIO «MI'TY um. I'.1. Hocosay, 2010. — 38 c.

7. Masuenko E.Il. UccnenoBanme ¢yHkumii u moctpoeHue rpaduxoB. IIpaktukym. —
Marunutoropck: 'OY BIIO «MI'TY um. .. HocoBay, 2011. —20 c.

r) [Iporpammuoe odecnieuenne u UHTEepHET-pecypcehi:

IIporpammHoe o0ecniedeHue

Haumenoanue 10 Ne norosopa Cpok aeicTBus JIULIEH3UN
7Zip cB000JIHO pacnpoctpansemoe [10 0CCCPOUHO
MS Office 2007 |\, 135 o7 17.09.2007 BeccpouHo

Professional
Bpayzep Mozilla

Firefox cBoOoaHO pacnpoctpansiemoe 110 O6eccpouHo
Bbpaysep Yandex cB00OIHO pacmpocTpansiemoe [10 06ecCpovyHO
FAR Manager cB000HO pacnpoctpansiemoe 110 6eccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHBbIE CIPABOYHbIE CHCTEMbI
HazBanue xypca CchlIKa

ITouckosas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

Harmmonanenas naGOpManmonHo-aHanutrueckas cucremalURL:
— Poccwuiickuii maaexc vaygnoro rurupoanus (PUHLL)  |https://elibrary.ru/project risc.asp

DrnekTpoHHas 0a3a mepuoauYecKux wu3maHuii East View
Information Services, OO0 «MUBHUC»
9 MarepuaJibHO-TeXHHYeCKOe o0ecreyeHue TUCIUNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIFOYACT:
MaTepI/IaJ'IBHO-TGXHI/I‘IGCKOG obecrieueHue JUCIIMITIIMHBI BKJIIFOYACT:

Y4eOHble ayauTOpUU Ui TPOBEACHMS  3aHATUH  JeKiuoHHOro tuma  Jlocka,
MYJIbTUMEANIHBIE CPEICTBA XPAHECHHU S, TIEpeAadn U MPeACTaBICHUS UHPOPMAIITUH

Y4eOHble ayauTOpUM JAJIsi TPOBEIACHHS TMPAKTUYECKUX 3aHATUN, TPYNIOBBIX H
WHIUBUIYAIbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJS W MPOMEXKYTOUHOM arrectanmuu Jlocka,
MyJIbTUMEAUNHBIN TPOEKTOP, IKPaH

Kommiekc Meroamdeckux pa3pabOTOK (pa3gaToyHOTO Marepuajga ¢ METOJIUYECKHX
yKa3aHHii) U\WJIM KOMIUICKC TECTOBBIX 3aJIaHUI ISl MOATOTOBKU U MPOBEICHHS MTPOMEKYTOUHBIX U
pPyOEKHBIX KOHTpOJIEH

[TomemeHust A7 CaMOCTOSITENFHOM paboThl yuammxcs [lepcoHanbHBIE KOMIBIOTEPHI C
nake-tom  MSOffice, BoixomoMm B  HWHTepHET © ¢  JOCTYIIOM B  DJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA

[Tomemenue A XpaHeHUs: U MPOPUIAKTUYECKOT0 00CITyKUBaHUs y4eOHOro 000pyA0BaHUS
Mxadpr 111 XpaHeHHs Y4eOHO-METOIMYECKOH JOKyMEHTaluu, y4eOHOro o0opynoBaHUS U
y4eOHO-HATJISITHBIX TTOCOOUIA


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

IMpuniaoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

Ilo JUCLHMITIINHE «MaTteMaTHYeCKHi aHaJIn3» npeaAyCMOTpCHa ayJuTOpHAA U BHCAYJUTOPHAA
CaMOCTOATCJIbHaA pa60Ta O6y‘laIOH_[I/IXC${.

Ay,Z[I/ITOpHaH CaMOCTOATCIbHAA pa60Ta CTYACHTOB IpCANoaaracTt p€i€cHUEC KOHTPOJIbHBIX 3a1a4 Ha
IMPAKTUYCCKUX 3aHATUAX.

Ilpumepnsie ayoumopnuvie konmponavhoie pavomut (AKP):
AKP Nel «Ilpedenvi»

Bprunciuts nipenensi:

3 2
1 Iim X WZLBX + 2X 5 lim (x—721(x—23)(x—4)
x>2 X°—X—-6 noe o BXT —XxX°+11

3 2
I I ——, 4. lim -9
x>u( 2x° =1 2x+1 x>-2 (X +2)

=
N

1
—+7
5 lim@1-4x)* 6. Iingxcthx 7. lim 3%

x—0 x—1-0

8. HccnenosaTh Ha HCTIPCPBIBHOCTD

f(x):{X_BeCﬂu X <0
5% ecru x>0

AKP No2 «Ilpou3eoonan»

1. Haiinure nepByto Npou3BOAHYIO OT (YHKIUH:

2_
a) X =1-25t?, 6) y:X-COSBX, B) y:w—s'lc’gzx"'3
y =arccos 5t + 7, X raxsl

3
n Y= 5 _ 2arctg (4x2 + 3x)
2. CocraBbTe ypaBHEHHs KacaTenbHoH k kpuoit XY =4 B touxe X, =1.

3. Beruucnure npubamxeno Y =V X? +8 mpu X =1,09.

. cos4x—1
4. BerumcnuTe npeaen 1o npapuy Jomurans  lim TRV
x—0 (e4>< _1)
AKP Ne3 «Heonpeoenennuwiit unmezpany
. Haittu HeonpenenéHHbple MHTErpaibl:
5X -2

dx,6) [sin(3x+1)dx,s) [sinxe™ dx,r) Imdx,

X2 +5X —/x +2
a) I

X2



X—3

. . x—1
dx, e) jxsm(Zx)dx,xc) J'xarcsm xdx , 3) Imdx,n) Imdx.

0 I 3x—4
Vx? —6x+13
AKP Ned «@HII: oucpgpepenyuposanuern

In(x?y)
y—Xx

1. Haiitu 1 mocTpouTh 00JIaCTh ONpeAcIeHUS QYHKIIUA Z =

y
1+x

2. Haiitu yacTHbIe IpoU3BOIHbIE PYHKIMU Z = X-arctg 5

3. Haiitu npousBoguyo cioxHoi QyHKuKH Z =X’y —Y°X,rae X=UCOSV; y=usinv.
o 674 0z . )
4. Haiitu npousBOIHbIE 6_ u 6_ HESIBHOW (yHKITUU e’ —x2y3|n xyz =0.
X y

5. Haiiti 5kcTpeMyM (yHKIMH ABYX TepeMeHHbIX Z =4(X—Y)—X* —y~.

AKP No5 «Ooviknosennvle oughghepenyuanvhoie ypasHeHus

1. Haiitu o0muit uaTerpan uin oduiee penienue nupGhepeHuaI»HOr0 YpaBHEHUS IIEPBOro Mopsiika (B
npuMepe T) petTsh 3aaauy Korm):

, X2 +2xy —5y?

2) Y4-x*y +xy* +x=0, 6) 20xdx—3ydy =3¢ydy -5xy’dx, m) y'=" 5 6xy

){y’— Yy COS X = Sin 2X
T .
y(0)=-1

2. Haiitu o6miee pemenue nuddepeHmanbHOro ypaBHeHus (B IpuMepe T')  pemuTs 3aaady Komm):
a) y"' —4y"+5y'=6x"+2x-5, 6) y"'+2y" -3y =(8x+6)e",
B) Y —4y +4y =e*(cosx+3sinx),

) y"+y=1/sinx
r .
y(z12)=1,y'(n12)=n12

AKP No6 «Komnaexcnwie uucia»

1. BoINOSHUTD JCHCTBUS B alredOpanueckoii hopme.
4-3 (1-3i)° 4-9i (2+3i)-i*°
1). 6=30)-(2-70) 9) 3+4i 3y 7-i 4 3 |5 3-5i
2. 1300pa3nuTh KOMILIEKCHBIC YHCIIa Ha IJIOCKOCTH U 3aITUCaTh UX B TPUTOHOMETPHUIECKOM (hopMme.
1). 6i,2). =7 3). 1-i g), —3-i ,5). T+4i,




o 15 _ 1
3. Haiftu 2, ecnn Z=1-1,
-3 -i

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

4. HaiiTu Bce 3Ha4YEHUA 1 M300pa3uTh UX Ha KOMIUIEKCHOM IIOCKOCTH.

Ilpumepnvie unousudyanvnuvie oomawinue 3aoanusn (U/]3):

HJ[3 Nel «Ilpumenenue npou3eo00HOu 01151 UCCE006AHUA PYHKUUIL)
3x
x> +9
[Toctpoiite rpaduk GyHKINHU C TOMOIIBIO IPOU3BOIHON NEPBOTO MOPAAKA y=—x° —3x? +9x +11.

Haiiiure IpOMEKYTKH MOHOTOHHOCTH M OKCTPEMYMBI (DYHKIUH v —

1

2

3. Haiinure npoMexyTKH BBITYKJIOCTH, BOTHYTOCTH U TOYKH Ilepernda QyHKIuu vy =2x—33x? .
3

4

Haiiiure acHMITOTBI 1 OCTPOITE CXeMaTHYHO rpaduk GpyHKumn y— X -
(x+1)
2
5. IIpoBenuTe MONHOE UCCIIENOBAHUE QYHKIIMU U IOCTPOHTE TPaduK y — X —3X+3,

x-1

[IpoBeanTe monHOE HccieAoBaHNE (DYHKIIMH U TIOCTPONTE rpaduk

In x
X

7. Haiinute HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUS (PYHKITHH 4 _15 Ha OTPE3KE { 1 2]

=8X+— :
y x? 2

HJ[3 N2 «Heonpedenenutii unmezpany

Breraucnuts HCOMPECACIICHHBIC MHTCIPAJIbI

1 x¥x 2 1
1[] —— — 11d 2. — d
[ ([ b
3.'[ 3 4 » 4Jctg X — 6
J2-7x Sm(ZX_) sin” x
5
2x-1
5. [ x(3x2+1) dx 6. | ———
-[ ( ) J‘x2+2x+10

7. [1-ererdx 8. jﬂdx,

(x-2)°
9. Ixe’de, 10. I*
X(X° +1)
dx dx
11. , 12. —_—,
J&+‘°{/§+2‘{/§ ICOSXSiHSX



13 J. dx
(X+D)VXx* +2x-1.

HJ[3 Ne3 «Onpedenennslit unmezpa u €20 RPULOHCEHU)
2 l n

1. _[(xz +—)dx. 2. _[In sin xdx
1 X 2

2. BBIumcIuTh m10manb GUIyphl, OrpaHHYeHHON THHUAME
1) 3x—y=4, y>=6x

2) r=cos2ep, OS(pS%
x =2cost,
3) . y=3(yz3).
y =6sint;
3. BeIuucnuTh [UIMHY AyTH KPUBOWA, 33JaHHON ypaBHEHUEM
1) y=Inx, J3<x <15,
2) p=3e*"", —7/2<@p<rx/2
3) x =e'(cost +sint), 1/2<t< .
x=e¢'(cost —sint),

4. BeraucnuTh 00beM Tena, 00pa3oBaHHOTO BpamieHrneM BOKpyr ocu Oy GUTyphI, OrpaHHYESHHOM
rpapukamu pynkimii X =3-y*> , x=y’ +1

HJ[3 Ned «Kpammnwvie unmezpaot»

2y

1. BBIYHCITUTH MOBTOPHBIA HHTETPAT Idy J. (2X + y)dx .

-2 0

2
4 3
2. 3MeHUTb MOPSAIOK UHTETPUPOBAHUS B IBOMHOM HHTErpase: J dy

v
!f
y

2

ooy X
3. BeluncauTe ABOMHON HHTETpall _U — dxdy, rne D — o6nacTh, orpaHuyYeHHas JTUHUAMH
oY

y=1,y=x,x=4.
X

4. BpIYuCIUTD IO (GUTYPHI, OTPAHUYEHHOM OKPYKHOCTIMHU I =1,

I =2C0S¢ (BHE OKPYXHOCTHU
r=1).

5. BeruucnuTh miaomaas GUrypsl, OrpaHMuYeHHON TUHUAMU Y = y u X+y-7=0



6. BeraucianTh TpOMHON HHTETpA jﬂ (x2 +3y2)dxdydz; R:0<z<3x x+y<ly>0 mo ¢urype R,
R
OrpaHUYCHHOU MTOBEPXHOCTSIMH.

7. Berauciaurs 006EM T€J1a, OTPaAaHUYCHHOI'O ITOBEPXHOCTAMU
z=8-x-y, x=0, y=x* y=4, z=0.

8. HaliTu cTaTnyeckne MOMEHTBhI OTHOCUTEIBHO KOOPAMHATHBIX OCEH MIIACTUHKHU, OTPAHUYEHHON

o 2 v v
napaboioit y = X (y > 0), npsMoit  X=9, eciu INIOTHOCTh PacIpeIeICHUSI MACChl B KaX0M TOUKE
paBHa OpJIMHATE ITOU TOUKHU.

9. Haligure MmoMeHTHI MHEpLMHK |, Iy |, OAHOPOIHOM MIACTUHKH (5 = 1), OTPaHUYECHHOMN OCSIMU

KOOpAMHAT U npsiMoit Y = 2—0,5X.

HJ[3 Ne5 «Hucnoswvie padvry

1

1. I[OKaSaTL CXOIUMOCTDb U HaWTH CYMMY psija 2—2 .
n-+n

2.MccreoBaTh Ha CXOJIUMOCTD PSIBI:

2 rIism n\/_ Z‘: sm(\/ﬁJ 5 in!((Zgr;;l)! ) in(3n—2) |

n=1 n=1 4n+1

n) i L
= (3n+1)y/In(n+5)

3. UccnenoBaTh psjibl Ha a0COIIOTHYIO U YCIIOBHYIO CXOJUMOCTB!

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

~ nJn “nin(n+1) ~ ~ % 3n+2
4. Haittu cymmy psiaa Z 1 ¢ TouHoCThIO 110 0.001.
74" (2n +1)

HJ[3 Neb «Dynkyuonanvusvle paovly

1. Haifti 06:1acTh CXOAUMOCTH CTETICHHOTO Ps/Ia:

Z( 1" 2"(x+1)n i (X 3)2” Z( nH" (X+2)2n+l

e~ 3n+2 )

2. Paznoxuts pynkuuto B psg Teitnopa o creneHsam X :

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



3. Beruncnuts uHTErpan ¢ TouHocTsio 10 0.001:

0.5 dX 0.2
a) | 6) [sin(25x*)dx.
0 0

Y1+ x*

4. Haittn npubmmkEHHO penieHue 3a1aun Komm B BUae oTpeska psga Teinopa 1o creneHsiM X ¢
yn — X2 + y2
y(0)=0,y(0)=1

YeTHIPHMS HEHYJEBBIMU KO3 purimenramu: {

5. Pa3noxurts B psag Pypbe QyHKIHIO, IEPUOANIESCKYIO C IEPUOIOM 277 , 33IaHHYIO Ha OTPEe3Ke

X+7m,—7<X<0

7, 0<x<r&g '

[-7, 7] dopmymoit f(X) :{

Ilpumepnuie eapuanmut pacuemuo-zpaguueckux pavom (PI'P):

PI'P Nol «Ilpeden. Henpepvienocmauy

1. Haiinute ipenenbl GyHKIINN:

1) lim X(x? +2x-1) 2) lim (x—2)(x* +2x+2) 3) i 2-V5x 5 x.
X x-1 ' x>2  X? -5X+6 ’ 13- JB4x
. X 8+15x
4) . S|nf.ln(1+4x); 5) 3 1), 6) i (5X—1] .
) I|m2— ) !(ILT‘} X—4 X2 -16 ) Xm 5x+6

X-arctg X
6

2. Uccnenyiite GyHKINIO HA HEMTPEPBIBHOCTD, BBIICHUTE XapaKTep TOUEK pa3phlBa, CEIANTE YepTex
rpaduka GyHKIUN

_i' X<1,

1 x=1
1) f(x)=8, 2) f(x)={(x-1)2, 1<x<3,
4, X>3.

PI'P Ne2 «Ilpouszeoonasn. Beiuucnenue»

1. Haiitu npousBogHble U AuQepeHnnasl mepBoro nopsaka

7.C0S X
1) y: y
5x+1



2) y=(2+5x)* —3cos7x,
7 .
3) y=§—4x~arcsmx,

4) y=(cosx).

2. HaiiTu npou3BoHyI0 (yHKIMH, 3a1aHHON HESBHO e’ —5xe* —2xy+11=0.
. . X=3cost -5,
3.HaiiTu 1pou3BoHYI0 (QYHKIIUH, 331aHHON apaMeTpHIECKH i
y=4t" +5.

4. HaiiTu mpon3BOAHbBIE IEPBOTO MOPSAKA (PYHKIIHH y=X¢€

PI'P No3 «Ilpou3eoonasn évicuiux nopaokos. Ilpunosxcenus npouszeoonoin)

2

dy
dx?

x=3t-t°,
byHKIM: a) { , 0) y= 59,

1. Hatigure d—y u
dx

. 2 .
2. a) Hannumre ypaBHeHue KacaTesbHOi K mapabone Y = X™ —4X+ 2 B touke ¢ abenuecoit X,

. IlocTpoiite rpaduk 1 KacaTeIbHYIO.

6) Hanuimure ypaBHeHHe KacaTenbHOM K KpuBOiH X° + y? —4X+2y—164 =0 B ee Touke c

koopauHaTtamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeJIbHYIO.

3. Haiigute HanOOJIbIIIee U HAMMEHBIIICE 3HAUCHUS (I)YHKI_H/II/I Ha 3aIaHHOM OTPE3KE

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

y 1 y y
4. Uccnenyiite GpyHKIMIO Y = 3 x® —2x? Ha PKCTPeMyM H MOCTPOHTE ee CXeMaTHUeCKHUii rpaduK.

(x=1°

x?

5. [IpoBenuTe nonHOE MCCIEAOBaHNE U TOCTPONTE rpaPuK QYHKIUU Y =

6. Beruucnure npenensl, UCIoONb3ys npasuiio Jlonurans:



2x% —8x%? +13x-10

a) lim
)*ﬂ X3 —2x?+3x-6

6)"mx4n@ﬂ4)

X—>+0

7. 3aBUCUMOCTE IIyTHU OT BPEMCHU IIpHU HpﬂMOJ’IHHCfIHOM JABWKXCHUHU TOYKHU 3aJ1a€TCA YPAaBHCHUEM

_ 1, 2
S = ét +2t°-3,r1e S —nyTh BM,a t — Bpems B c. Berunciure ee CKopocTh U yCKOPEHHE B

MOMEHT BpeMeHu t =4cC.

PI'P No4 «Hacmmnuie npou3eoonvie»

. m@—xz—yﬂ
1. Halitu obnacte onpeneneHuss QyHKIUN 7 = —————=——.
1-Vy
2. HaiiTi 3Ha4ueHHs YaCTHBIX MPOU3BOIHBIX (DYHKIIHH B 3aJaHHOM TOYKE:

1

A) z=x' (12) E)z:mk&+J§)@ﬂ.

2
3. Haiitn Z—l:, ecnu U= Xy +Sin(x+y).
X

4. BbuuciuTh NpUOIMKEHHO \/ 5-e%%2+2,03%.

PI'P Vo5 «xcmpemym OHIT

1. HaiiTu 5kcTpeMyMbl pyHKIME  Z = X* +2Yy* —4X —6Y + 2,

Inx In
2. Haiftu npou3BoHyO QYHKIMH Z = —— — ny B HampanieHuu Bektopa (1;1).

y X

3. Ilpu kakux k>0 rpaaueHT QyHKIUH Z = (2x + ky)2 NEPIEHANKYISIPEH IPSIMO X+ Y = 2.7

4. HaiiTy SKCTpeManbHOe 3HaueHne GyHKIMH Z = 2X+ Y — Y —X° npu ycnosun X+ 2y =1.
5. Haiitu HauOonpliee 3HaueHUE PYHKIUH:

> X+2y<1
A) z=Xx-2y+5 y>0 B)z:m@2+yﬁ x>0
X+y<1 y >0.



PI'P No6 «Oobiknosennble oughghepenyuanvhnovie ypasHeHus nepeozo nopaoKa)

Haiitu o6muii maTerpan uinm odiee pemenne 1udphepeHnaaIbHOr0 ypaBHEHHS IEPBOTO MOPSIIKa
(B mpuMepax T), 1) permuTh 3ana4dy Komm):

2 2
1) Va-x?y' +xy? +x=0, 2) 20xdx—3ydy =3xydy ~5xy’dx, 3) y'== 2+§Xy6_5y
X" —bXxy
- _sin2 , _ w2
plymyeosx=sin2x o y'ey = o lzdx—Xerldy:O-
y(0)=-1 yd =1 X X

PI'P No7 «JIH/Y evicuiux nopaokoe ¢ nocmoauuvimu kodppuyuenmamu. Cucmemot /1Y
1. Haiitu obmiee pemenue nuddepeHmaibHOT0 YpaBHEHHMS:
1) y"xInx=y",2) (1+x?)y" +2xy’ =12x°.
y" =2sin® ycosy
T, :
y(@) =5 »H=1

3. Haiitu o61ee pemenue nuddepeHimanbHoro ypapHeHus (B mpuMepe 1) pemuTs 3aaady Komm):
1) y"=2y'+y=xe" 5 y"+4y'+5y= X2

2. Haiitu pemenue 3anaun Kouu:

3) ¥ -4y +5y'= 6x* +2x—5, 4) y""+2y" -3y =(8x+6)e*,
5) y'—4y'+4y=e"*(cosx+3sinx), 6) y" —64y’ =128cos8x —64e®,
7 { y"+y=1/sinx |
y(z12)=1,yY'(x12)=nl2
4. Pemute cucremy /1Y nepBoro nopsijka IByMsi CHoco0aMu - IOJCTAaHOBKH M METO/I0M Jiiepa
y' =2x-5y+¢'
{x' =y—-6x+e”
PI'P No8 «DKII»

1. HaiiTu Bce KOMIUIEKCHBIE YHCIIA, YAOBJIETBOPSIOIINE 3aJaHHBIM YCIOBUSM 722 -723=7%.
Haiinennple uncia 3anucath B TPUTOHOMETPUUYECKOM U MOKa3aTeabHON opMax.

T

- - 17| - -
2. Beraucnuts 3nauenus Gynkuii: cosi, In(3+4i),e 2, arcsin i.
3. Haiitu xopHu ypaBHeHHsT SIN Z = 3I ¥ ©300pa3uTh UX Ha KOMIUICKCHOM TIOCKOCTH.

. z
4 Haiitu 06pa3 muaun | mpu otrobpakernn W= ——.
Z—1



Ipuiio:xxkenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUYHOM aTTecTANMU

a) [lnanupyemble pe3yabTaThl 00y4eHHUSsI U OLIEHOYHbIE CPeACTBA ISl POBedeHHs

MPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIii
3JI€MEHT
KOMITETCHIIUH

[Inanupyemble
PE3yNbTaThI
oOyueHus

O1neHOYHBIC CPEACTBA

OIIK-3 — cnoco0HOCTh HCIOJIL30BATH MAaTEMATHYECKHE M€ETO/JbI, H606XOL[I/IMLIe AJIsL

peuicHud 3aaa4d I[pO(i)eCCI/IOHaJILHOﬁ HECATCJIBbHOCTH

OIIK-3.1:
IIpumensier
MaTeMaTUYECKUE
METOJBI JUIs
peleHus 3a1a4
npodeccuoHaIbHON
JIeATEIIbHOCTH

- OCHOBHBIE ITOJIOXKE-
HUS TCOPHH TIpeJie-
J0B (pyHKUIHUU;

- OCHOBHBIE TEOPEMBI
g depeHnraIbHO-
IO ¥ UHTErPajIbHOTO
UCUHCTICHUS PYHK-
LM OJJHOU U He-
CKOJIBKUX I€pEeMEH-

HBIX,

- OCHOBHBIE TTOHATHS
TeOpHH (PYyHKIIHHA
KOMIUIEKCHOM mepe-
MCHHOIA;

- OCHOBHBIE METOJIbI
perIeHus
OOBIKHOBEHHBIX
nuddepeHnranTbHbIX
ypaBHEHUN

- OCHOBHBIC ITOHSATHS
TEOPUHU YHCIIOBBIX H
(G YHKIIMOHATBHBIX
psI0B

TeopeTuquKHe BOIIPOCHI IJIA 3K3aM€E€Ha

1. @ynkuusg. CnocoOsl 3aaanusa. O61acTh
onpezeneHusi. OCHOBHBIE 3JIEMEHTAapHbIE
(byHKIMH, UX CBOWCTBA, TpapuKU.

2. Ilpenen pynxmuu B Touke. [Ipenen pynkumuu B
06eckoHeyHOCTH. OZJHOCTOPOHHHE TPEEIIbI.

3. beckoHneuHo Mainble 1 OECKOHEUHO OoJbIINe
¢byHKLUY, cBA3b MeXy HUMU. CBOHCTBa
0ECKOHEYHO MaJIbIX (PYHKIIUH.

4. Teopemsl o npeaenax. PackpsiTue
HEONPEIEICHHOCTEM.

5. 3aMeuaTesbHbIE IPEACIBI.

6. CpaBHeHHE OECKOHEYHO MaJIbIX (QYHKIUH.
OKBHBAJICHTHbIE OECKOHEYHO MaJible (YHKIIMU U
OCHOBHbIE TeopeMbl 0 HUX. [Iprmenenue k
BBIUNCJICHUIO TPEJEIIOB.

7. HenpepbIBHOCTh (YHKIIMH B TOUKE. TOUKH
paspbIBa U UX Kjaccu(uKarus.

8. OCHOBHBIE TEOPEMBI O HENIPEPHIBHBIX (QYHKIIUAX.
CaoiicTBa (hyHKIIMH HENPEPHIBHBIX Ha OTPE3KE.

9. IlpousBonHast PyHKIUHU, €€ TEOMETPUIECKUN U
bu3nvecKuit CMbICII.

10. YpaBHEHHUs KacaTeJIbHOW N HOPMAJIA K KPUBOM.
JuddepenunrpyemMocTs GYHKIIUN B TOUKE.

11.IIpon3BoaHast CcyMMBl, Pa3HOCTH, IPOU3BEACHUS,
yacTHOTO GyHKIMHA. [Ipor3BOHAS CIOKHON 1
00paTHON (HyHKIMH.

12. lucpdepennmpoBanre HEIBHBIX U
napaMeTpUUecKy 3a1aHHBIX (YHKITUI.
Jlorapudpmuuaeckoe muddepeHnrpoBanme.

13.1Ipon3BogHbBIE BEICIIUX MTOPSIKOB.

14. lupdepennman pynkuuu. I'eomerpuaecknii
cmbica auddepennnana. OCHOBHbIE TEOPEMBI O
nuddepenmmanax.

15. [Ipumenenue quddepeHimana K
MPUOIMKEHHBIM BBIYMCIICHUSIM.

16. OcHOBHBIE TeopeMbl 11 HepeHInATBHOTO
ncurcnenus: Pomms, Jlarpanka n Ko,

17.IIpaBuno Jlonurais.




CtpyKTypHBII
DJIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
o0y4eHus

OueHouHble CpeCcTBa

18. Yci10BUSI MOHOTOHHOCTH (DYHKIIUH.

Dkcrpemymbl GyHknui. Heooxoaumoe u
JIOCTaTOYHOE YCJIOBUS IKCTpeMyMa ()yHKITHH.

19. HanGounpbiiee 1 HauMeHblIee 3HaueHus: QyHKIUU

Ha OTpE3Ke.

20. Beimmykiiocts rpaduka ¢pynkuuu. Touku

neperu6a. Heo6xoaumoe u gocrarouynoe
YCIIOBUS TOUYEK Ieperuoa.

21. AcuMnTOTHI TpaduKa GyHKINH.

22.

23.

24.
25.

26.
27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.
40.

41.

ITepBooOpasnas. HeonpeneneHHplii HHTETpaI H
ero cBorcTBa. Tabinia OCHOBHBIX MHTETPAJIOB.
OcHOBHBIE METOABI MHTEIPUPOBAHMS: 3aMEHA
NIEPEMEHHOIN 1 UHTErPUPOBAHUE IO YaCTSIM.
HuTerpupoBanue palioOHANbHBIX (YHKIHH.
WnTerpupoBanue TPUTOHOMETPUUECKUX
GbyHKIHIA.

WuTerpupoBanie UpparioHAIBHBIX (DYHKITHIA.
OnpeneneHHbII  MHTErpan  Kak  Npefeln
WHTErPAIIBHON CyMMBI, €r0 CBOMCTBA.

®opmyna Heiorona — Jleitbuuma. OcHOBHBIE
CBOICTBa ONPEICIIEHHOTO UHTETpaa.
Boruucnenue ONPEEICHHOT O WHTErpaja
(3amMeHa TEpEeMEHHOM, WHTErpupoOBaHUE IO
yacTsM). IHTerpupoBanne 4eTHBIX U HEYETHBIX
(GyHKUIMN B CHMMETPUYHBIX Ipezenax.
HecoOcTBeHHbIE HHTETpAIbI.

['eomerpuueckre MU (U3NYECKHE MPUIIOKEHUS
OTpeeNIEHHOr0 UHTErpaa.

O6nacts OIlpeleNIeHus ®HII. IIpenen,
HEIPEPBIBHOCTb. CaoiicTBa GyHKIUH,
HENPEPBIBHBIX B OIrPAaHMYEHHOW 3aMKHYTOU
o0nacTH.

YacTHble NPOM3BOAHBIE MEPBOrO MOPSAKA, UX
r€OMETPUUECKOE UCTOJIKOBAHHUE.

YacTHble TPOU3BOIHBIE BBICIIMX MOPSIKOB.
HuddepenunrpyemMocTsb u TTOJIHBIH
nuddepeHman GyHKIUH.

[Ipumenenune momHoro nuddepeHnuanma K
IpUOIINKEHHBIM BBIYHCIICHUSM.
Huddepenunansl BHICIIUX TOPSAKOB.

[TpousBonnas cnoxuoit Qynkuuu. Ilonnas
MIPOU3BOIHAS.

WMHBapuaHTHOCTH (bopmbI IIOJIHOTO
nuddepennuana.

JuddepenumpoBanue HesBHOM (QyHKIMH.
KacarenpHast 1IOCKOCT W HOpMalb K
MOBEPXHOCTH.

OkctpeMyM  (QyHKOIMH  IByX  INI€PEMEHHBIX.
HeoOxoguMoe M JOCTaTOYHOE  YCJIOBHE
HKCTPEMyMa.




CtpyKTypHBII
DJIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
o0y4eHus

OueHouHble CpeCcTBa
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43.
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53.
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57.
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61.

62.

63.
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65.
66.

VYCnoBHBIM 3KCTpEeMyM. MeToa MHOXKUTEIEH
Jlarpanxa.

HawuOonp1iee u HauMeHblee 3Ha4eHUS (QYHKIIUN
B 3aMKHYTOM o0acTu.

JK3aMeH BO 2 ceMecTpe

JIBOMIHON MWHTErpaj: OCHOBHBIE IIOHATUS H
OIpEEIICHUS.

I'eomerpuueckuii ©u  (U3HYECKUH  CMBICI
JIBOMHOTO MHTErpaJa.

OcHOBHBIE CBOWMCTBA JBOMHOIO HHTETpaJIA.
Brruncnenne JIBOMHOTO WHTErpana B
JIEKapTOBBIX KOOPIMHATAX.

Beluncnenue n1BOMHOrO MHTErpana B MOJIIPHBIX
KOOpJUHATAaX.

IIpunosxeHus I1BOMHOTO UHTErpaa.

TporiHOM  WHTErpaix: OCHOBHBIE  MOHSTHS,
CBOMCTBA.

Brruncnenue TPOWHOTO MHTErpaja B
JIEKapTOBBIX KOOPIMHATAaX.

3aMeHa IIEpEMEHHBIX B TPOWHOM HHTErpae.
Beruucnenue TPOMHOTO UHTETpaja B
WINHAPUYECKUX U CPepUUECKUX KOOpAUHATAX.
['eomeTpruyeckuii ¥ (QU3NYECKUIl  CMBICI,
IIPUJIOKEHUS TPOMHOTO NHTETpaa.
HuddepenumanbHple  ypaBHEHHs: OCHOBHBIE
MIOHSITHSL. 3anauu, IPUBOISLINE K
G depeHIMaTbHBIM YPaBHEHUSM.

Teopema CynieCTBOBaHMSI M €IWHCTBEHHOCTU
pemieHus AudpepeHnrnaIbHOro ypaBHEHUSI.
VYpaBHEHHUSI € PA3AEIAIOIMMUCS IEPEMEHHBIMU.
Onuopoansie nuddepeHImaibHbie ypaBHeHUS |
HOpsIKA.

JInnelinble ypaBHEHHUs. Y paBHEHMs bepHyIuu.
YpaBHeHUE B MOTHBIX JU(epeHIranax.
Huddepenunanbuple  ypaBHEHUS  BBICIIUX
MOPSIKOB: OCHOBHBIE ITOHATHS.

VYpaBHeHus, JIOTTYCKaIOII1e MOHIKEHUE
HOpsJKA.

Jluneitusle  auddepeHnnanbHble  YpaBHEHUS
BBICIINX MOpPsAKOB. JIMHEWHbIE OAHOPOJHBIE
muddepeHnranbaEple  ypaBHEHUsT 2,  N-TO

MOPSIKOB.

WNurerpupoBanne JIOJAY ¢ DOCTOSHHBIMH
KO3 PHULIHEHTaMU.

Jluneitneie HeomHoponmuble Y. Crpykrypa
obmiero pemenus JIHIY.

Meton Bapranuy IpOu3BOJIbHBIX IIOCTOSHHBIX.
Wurerpuposanune JIHIAY ¢ DOCTOAHHBIMU
kodpurmenTamu u paBoi YaCThIO




CtpyKTypHBII
DJIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
o0y4eHus

OueHouHble CpeCcTBa
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CHENHaIbHOTO BUJIA.

Cucrembl  nu¢depeHIuanbHbIX  YpaBHEHHI.
Teopema CymiecTBOBaHMS W E€AMHCTBEHHOCTHU
pewieHus. MeToa HMCKIIOUEHUs JUIsl peLleHMs
HOPMaJIbHBIX ~ CUCTeM  JuQQepeHIraIbHbIX
YpaBHEHUH.

. Yucnoseie psanpl. CXOIUMOCTh U CymMMa psijia.

CBolicTBa psI0B.

Pan reOMETPUYECKOMN MPOTPECCUM.
HeoOxoaumpiii MIPU3HAK CXOJMMOCTH
YUCJIOBOTO psAna. ['apmoHnyeckuit ps.
Hocrarounsie MIPU3HAKU CXOJMMOCTH
3HAKOIOJOKUTEIbHBIX  psiAoB.  [Ipu3Haku
cpaBuenus. [Ipusnak [laimambepa.
Jocrarounbie MPU3HAKU CXOJIMMOCTH

3HAKOIIOJIOKUTEIBHBIX psANoB. PanukanbHbil
npu3Hak  Komm. HHTerpanbHblli  IpHU3HAK
Komm.

3HaKouepenyoIuecs U 3HaKOIEepeMEHHbIE
psanel. Ilpusnak JleiiOHua. AOCONIOTHAs W
YCJIOBHAsI CXOAUMOCTb PsAa.

®OynHkuoHanbHble psAabl. O01acTh CXOJUMOCTH.
Crenennsie psasl. Teopema AGens. Pammyc
cxoaumoctu. CBOMCTBA CTENIEHHBIX PSIJIOB.
Paner Teiimopa m Maknopena. Pasnoxenue
(GYHKIMI B CTETIEHHBIE PSI/IbL.

IIpumeHeHue CTETIEHHBIX pAI0B B
NPUOIMKEHHBIX BBIUMCICHUSIX.
Tpuronomerpuueckue psagel. Onpenenenue
KO?((UIIMEHTOB TPUTOHOMETPUYECKOTO psijia.
VYcnoBue paziokKUMOCTH (QYHKUMH B psl
Dypre.

Psanet @ypre n7s 4eTHBIX U HEUETHBIX (DYHKITHIA.
Paner ®@ypre 111 (QyHKIMM TPOU3BOJIBHOIO
nepuoga.  Pasnoxenme B pag Dypbe
HENEepUOANYECKUX PYHKIIMH.

KommiekcHele  yucina. Onepannn Hajl
KOMILUTIEKCHBIMH YHCIIAMHU.

@YHKIIUY KOMIUIEKCHOW ITIEPEMEHHOM.
[TpousBognas OKII

Wurerpan or OKII

CreneHHsble psAabl C KOMIUIEKCHBIMH YJIE€HAMMU.
Psan Telnopa

Psan Jlopana. M3onupoBanHbIe 0COObIE TOUKH.
DJIEMEHTHI TEOPUH BHIYETOB

3auver B 3 cemecTpe

OIIK-3.2: Bmaneer
HaBBIKAMU
TUTIOBBIX PACYETOB

- pemarh 3a7a49u 1mo
U3y4aeMbIM
TEOPETUYCCKU

IIpumepnvie npakmuueckue 3a0anus 01a

IK3amena u zauema.




CtpyKTypHBII [Inanupyemsblie
SIIEMEHT PE3yIIbTaThI O1eHOYHBIE CPE/ICTBA
KOMITCTCHIHH 00y4eHHsI
Pa3ITUYHBIX pasnenam; 1. BorauciuTe npeessr:
pa3esioB BhICIIEH _
MaTeMaTHKH - 00cysKnaTh a) lim M; 6) .imW; B)
CIIoco0BI x>0 X+ 3x% + 2x* X0 COS X — C0S° X
3¢ PEeKTUBHOrO  J2x-1-45
penieHus il T3
nuddepeHImaTbHBIX

YpaBHEHUH U UX
CHCTEM; OIPE/ICIATh
3¢ (HEeKTUBHOCTH
peLICHUS 3a/1a4H,
HOJIY4EHHOTO C
TIOMOIIIBIO
YHCIICHHBIX
METOJIOB;
pacrio3HaBartb

3 PeKTUBHBIE
pe3yJbTaThl
00paboTku
9KCIEPUMECHTATBHBIX
JTAHHBIX OT
HedP(HEKTUBHBIX

o dy VN _ 4x—x?
2. Haiinure ™ it QyHKUIMA: a) y=e . 0)
X

x=ctg2t,
y = In(sin 2t).

3. Beruncnute:  a) =3 +i, 0) (l—i)zg.

4. HaiiTu HeonpeieI€HHbIA  MHTErpall: a)

jsin3x-cos5xdx,6)j 1-cosx . B) J.(2x+5)~exdx.
(x—sinx)®

5. BeluncauTh ornpeieneHHbI HHTErpaj

6. BeruncauTh onpeenaeH bl HHTerpal

1
j4x-arcsin xdx -
0

7. Halitu mnomane (GUrypsl, OrpaHU4eHHOU

2
nuHusMu: X =4, y° =4Kx.

8. I3MeHUTh MOPSIIOK MHTETPUPOBAHUS
0

:fldy [ fox+ idy T falx.
-2 7@ 1 *\/Ty

9. BEIUKCIUTD J'J' dxdy

b X2 +Y?
10. Haiitu 1 mocTpouTh 06JaCTh ONpeIeeHus

Pymxm Y= VO-X*—y® +(x-y)*

11. Haiftn mnonsbeiii guddepeHnman  QyHKIHH:

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

z=x3Iny—sin2xy.




CtpyKTypHBII [Inanupyemsblie
AIIEMEHT pe3yJIbTaThl OueHouHble CpeCcTBa
KOMIIETEHIINH oOyueHus
12. HaiiTu dacTHblE MPOU3BOJHBIE IEPBOTO
nopsaka (QyHKIUU:
_ 2.3
z =5x°y’ +In(x+4y).
13. HamucaTh ypaBHeHHE KacaTeIbHOM MJIOCKOCTH U
HOPMAJTH K [IOBEPXHOCTH Z=+/X>+Yy®> B TOUKe
(3,4,5).
14. UccnenoBaTh Ha SKCTPEMYM () YHKITHIO
z=x%-2xy +4y°
15. Pemmre 3anauy Komm: ycos? xdy = (y2 +1)dx :
y(0)=0.
16. Haitnute ob6miee pernenue auddepeHnnaaIsHOro
ypaBHeHHs y +y = e?*,
17. Pemiuth OTHOPOJIHYIO CUCTEMY
muddepeHIaNbHbIX YpaBHEHUI:
x'=6x—y,
Y =x+4y.
18. UccnenoBarh Ha CXOAUMOCTD PS:
i n(2n+1)!
n=1 (3n)'
19. Paznoxutre B pin Dypbe QyHKIMIO,
MEPUOIUYECKYI0 C TepuoAoM 4 , 3aJaHHYI0 Ha
2
X°,-2<x<0
orpeske [-2,2] dopmymnoii f(X) =
X, 0<x<2
20. Beruucnute: arcsin i .
- IPAKTUYECKUMH Ilpumepnuvie npuknaonvle 3a0auu u 3a0aHus
OIIK-3.3: Ctpout |HaBbIKaMH
MATEMATHICCKIE HCITOTB30BAHMUS 3anauva 1. 351BI/ICI/IMOCTB IIyTH OT BPEMEHHU IIPU
Mozemu mporieccop | MATEMATHIECKHX MIPSIMOJTMHEHTHOM JIBFDKCHHH TOYKU 33/1a€TCS
MOHSITUN U METOJIOB 1., )
B _ | (usyuaemeix YPaBHEHUEM S = gt +2t°-3,r1e S — OyTh B M,
npodeccuoHaIbHON PA3ENOB
a t — Bpewms B c. Berunciure ee CKOpoCcTh U
NCATCITPHOCTU MaTeMaTHKH) IPU p p
pemeHuH YCKOpPEHHE B MOMEHT BpeMeHHu t =4cC.
MIPUKIIATHBIX 3a7a4; 3 e
- CIocoBaMH aganme 2. CocTaBbTE QJITOPUTM PELICHUS

JUHEHHOTO OTHOPOAHOTO AU(PEepeHIINATHHOTO




CtpyKTypHBII [Inanupyemsblie
JJIEMEHT pe3yJIbTaThl OueHouHble CpeCcTBa
KOMIIETCHIINH o0yueHus
OLICHUBAaHMs YPaBHEHMSI C IOCTOSHHBIMU KO3((PUIIIEHTAMH.

3HAYUMOCTHU U
MPaKTUYECKOU
MPUTOTHOCTH
MOJIYYeHHBIX
pE3yJIbTaTOB;

-HaBBLIKAMU
MOCTPOEHUS U
pewenus
MAaTEMATHUYCCKUX
MozAeeH
MPUKIIAHBIX 33]1a4

5

3anauya 3. K rpaduky GyHkimn fx)=3-x" 5 erg
TouKe ¢ aberuccoii Yo = lnpoBeiena KacarenbHasl.
Haiitu muiomaap TpeyroibHuKa, 00pa30BaHHOTO
KacaTeJIbHOM U OTPE3KaMH, OTCEKaEMbIMU €10 Ha
0CsIX KOOpAUHAT.

3agaua 4. Haiitu nentp macc 0AHOPOJHOTO Tena

( y = 1) , OTPAHMYEHHOI0 IIOBEPXHOCTIMU

yr+2°<x<2.

3agauya 5. Haiitn HanOoublliee 1 HANMEHBIIICE
3Ha4YeHus1 QYHKUUU 7 =5%*+8y—2x+1 B
3aMKHYTO# 00s1acTu JI, orpaHHYEHHON JTHHUSAMH

x=4, y?=4x.

3aganue 6. [logymaiite, ¢ TOMOIIBIO CPECTB
KaKoro pa3acia MaTCMAaTUKN MOKHO PCIIUTD

CIIEIYIOIIYIO 33/1a4y.

«Jlnst yOOpKM CHera Ha YJIHIIax ropoja
UCIIOJIB3YIOTCSI CHETOYOOpOUYHbIe MauHbI. OHU
paboTaroT B TEUEHUE CBETIION0 BpEMEHH CYTOK C 6 10
18 4acoB ¢ MOCTOSIHHON CKOPOCThIO YOOPKHU CHETa
400 (M3/q). H3meHnenue o0bema cHera,
BBIMNA/IAIOIIETO Ha YJIHIIBI TOPOJa B TOPOJIe B
TEYCHHE CYTOK, MOXKHO OIUCATh YPaBHECHUEM

%:12&'—5:3_. S(@) ;
rae — 00BbeM cHera (B M),
BBINABILETO 3a Bpems t (B yacax), 0£1<24. B
MOMEHT BpeMeHH ! = 0 Ha yunax ropoja JIeKUT
1000 m® cHera. YcraHOBHTE COOTBETCTBHE MEXIY

BPEMCHEM t 1 00beMOM CHETa, JICKAIICTO Ha yIuIax

ropozaa S{I) .»

CocraBbTe MaTEMaTUYECKYIO MOJEIIb 3TOM 3a1a4l 1
pewure e€.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTeCTanus 1Mo JUCHUILIHHE «MaTeMaTHYeCKUi aHaIN3)» BKIIIOYAeT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aaHNsl, BBIBISIOMINE CTENCHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA,
IpOBOIUTCA B (hopMe dK3aMeHa (2 ceMecTp).

DK3aMeH N0 JaHHOW AMCUUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM OujieTam,
KaXKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKUX BOIIPOCA U [1BA IPAKTHUUECKUX 3aJaHMSL.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» — 00y4aIOUINiics IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yueOHOro MaTepuana, CBOOOIHO BBIMOJIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOM CIIOKHOCTH.

— Ha OIICHKY «X0POII0» — 00yJaoIIUics IeMOHCTPUPYET CPEAHHUM YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIHIA: OCHOBHBIC 3HAHMSI, yMCHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYUTEIHLHBIC OINOKH,
HETOYHOCTH, 3aTPYIHEHUSI IPU aHATTUTUYECKUX OTEepaluiX, IEPEHOCe 3HAHUI U YMEHUH Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIHHU.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» — O0yUYaIOUIUIICs 1EMOHCTPUPYET OPOrOBbIN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOMYCKaIOTCS OIINOKH,
MPOSIBIISIETCS] OTCYTCTBUE OT/IEIbHBIX 3HAHUM, YMEHHM, HABBIKOB, 00YYaIOIINIICS UCTIBITHIBAET
3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMU IIPU UX MEPEHOCE Ha
HOBBIE CUTYal1H.

— Ha OIICHKY «HeYI0BJIeTBOPUTEIbHO»— 00YJarONTUICS JEMOHCTPpUPYET 3HaHUA He Oosee 20%
TEOPETUIECKOT0 MaTepraa, JOIMyCKaeT CyIIeCTBEHHBIC OMTUOKH, HE MOXKET MTOKa3aTh
MHTEJJIEKTyalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4 UM HE MOXKET MOKa3aTh 3HAHUA JaXke Ha
YpOBHE BOCTIPOU3BEACHHSI U 00BICHEHUSI HHPOPMAIUH.



