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1. IEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11(0)
AACHUIIJIMHE, COOTHECEHHBIX C IIJTAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

1.1. leab ocBoeHMST AUCHUIIJIUHBI

[lenpt0 OCBOEHUS IUCIMIUIUHBI SBJISCTCS (DOPMHUPOBAHHWE Y OOYYAIOIIUXCS CIIEAYIONIUX
KOMIIETCHIINH:

KOI[ KOMIICTCHIIMHA HaunmenoBanue KOMIICTCHIIMHA

OK'1 [TonuMarh CyImHOCThP W COLMATIBHYIO 3HAYUMOCTH CBOCH Oymyriei
npodecCuu, NPOSBIIATH K HEH YCTONYMBBIN HHTEPEC.

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BBIOMpPATh THIIOBBIC
METOJIbl ¥ CHOCOOBI BBIMOJIHEHUS MPOPECCUOHANBHBIX 33/1a4, OLIEHUBAThH
uX 3 (HEKTUBHOCT M KAYECTBO.

OK3 [IpyHuMarh pelieHuss B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYalUsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4 OcyiecTBIATh MOUCK U UCTIONB30BaHNE HHGOPMAIIUU, HEOOXOAUMOM st
3¢ GEeKTUBHOTO BBIIIOJIHEHUS npodeccuoHaIbHbIX 3azad,
poecCHOHATBHOTO M TMYHOCTHOTO Pa3BUTHSL.

OK 5 Wcnonp3oBath HHPOPMALMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJOTHMH B
npoeccHoHaNBbHOM e TENbHOCTH.

OK 6 PaboTath B KOJIEKTUBE M KOMaH e, 3()(PEeKTHBHO 00maThCs ¢ KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 9 OpHEeHTHPOBATHCA B YCIOBUSX MOCTOSHHOTO H3MEHEHHS MPABOBOM 0a3bl.

1.2. Ilnanupyembie pe3yabTaThl 0CBOEHHS THCIHUTLIUHBI

B pe3ynbraTe 0cBOEHUS NUCHUILIMHBI O0YyUYaIOLIUICS T0JIKEH:!

yMeTb:

— pemiarth 3a7aud Ha OTHICKAHWE MPOM3BOAHOM CIIOKHOM (PYHKLMHU, MPOU3BOJIHBIX BTOPOTO U
BBICILIUX TOPSIIKOB;

— IPUMEHATh OCHOBHBIE METO/IbI MHTETPUPOBAHUS IIPU PEILIEHUH 3a7a4;

— TIPUMEHATH METOJAbl MAaTEMaTHYECKOI'O aHajau3a IIpd pPEIIEHUM 3a7ad IPUKIAJHOTO
XapakTepa, B TOM 4Hcie NpodhecCHOHaIbHONW HalpaBIeHHOCTH.
3HATh:

— OCHOBHBIE ITOHATHUS U METOBI MATEMATUYECKOTO AHAIN3A;

— OCHOBHBIE YHCJIEHHBIE METOBI PEIICHUS MPUKIIAIHBIX 3a/1a4.

1.3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Hucuunnmza «Marematuka» OTHOCHUTCS K MaTeMaTUIECKOMY u olmemy
€CTECTBEHHOHAYYHOMY IIUKITy OCHOBHOH MpodecCoHaIbHONU 00pa30BaTeNbHOM MPOTPaMMEI.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
2.1. O0béM y4eOHOIli TMCHUIUIMHBI U BUABI Y4eOHOiIl padoThl

OOr1iast Tpya0EMKOCTh TUCHUILUIMHBI cocTaBiseT _94 waca. X pacmpenencHue 1Mo BHIAM
paboT mpeAcTaBIeHO B TaONIHUIIE:

Buanbl yueOHbIX 3aHATHH U padoThI 00yYaI0IIHXCSH TpynoemkocTh, 4yac
OO0u1asi TPy10€eMKOCTb TMCUMILIUHBI 94
O0bem padoThI 00YYAOIIMXCSI BO B3aUMOAEHCTBHH € 68
npenojaBaresieM N0 BUIaM YUeOHbIX 3aHATHH (Bcero), B T.4.:
JIEKIIUU 34
nabopaTtopHbie pabOThI -
MIPAKTUYECKHE 3aHATHS 32
KypCOBOE MPOEKTUPOBAHUE (KOHCYIIbTAIINH) -
CamocrosiTeibHas padora 26
KoHTpoJib (4achl Ha 3K3aMeH, 3a4€T, KOHTPOJIbHYI padoTy) 2
KouncyabTanus nepea 3xk3aMeHOM -
IIpomeskyTouHnas arrecTaums nuddepeHIUPOBAHHBIH

3a4er




2.2. Coep:kaHue IMCHHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM, 113 cryaenTos OUHON ®OPMbI OBYYEHUSI

Koasb! Bujbl yue0Hol padoThI
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OK 1 Tema 1. luddepenunanbHoe ucunciaeHne GyHKIUM OHOH NepeMeHHOH 16 Komnoxsuym
OK2 1. Tlonsrue ¢pyHKIMH JlomManiHss KOHTpOJIbHAs paboTa
852 2. Tlpenensl pyHkiuu. BeraucneHue npeaenos TecTupoBaHue
3. IlpomsBonHas ¢pyHKIMH, €€ GU3NUECKHH 1 TEOMETPUUECKHN CMBICI
OK 5 p by H, ¢ p Pemenue nmpakTudeckux 3agad
0K 6 4. TIpowsBOoJHAS CIOKHOW ()YHKIIHH.
OK 9 5. Huddepenuman GyHKIIH
6. IlpousBojHBIE BEICIINX HOPSIKOB
7. MHccnenoBanne QyHKIHMI C TOMOIIBIO MPOU3BOIHBIX
[pakruyeckoe 3amaTue Nel. DeMeHTH MaTeMaTHYecKoro aHanmm3a. @OyHKOUS oxHOU 16
nepeMeHHOH. OCHOBHBIE 3/IeMEeHTapHbIe QYHKIMK. Brrancnenne npenenos QyHKIui.
IpakTuyeckoe 3ansaTHe Ne2. BpruncieHe NPOU3BOIHBIX 3JIEMEHTAPHBIX QYHKIIMH
IpakTuyeckoe 3ansaTHe Ne3. BeruncieHre NpOU3BOJHBIX CIOXKHBIX (HYHKIHNA
IpakTuueckoe 3ansaTHe Ned. Jlupdepenuupopanue GyHKIHNA
IpakTuyeckoe 3ansaTHe Ne5. [Ipon3BoaHbIe BHICIINX MOPSIKOB. [ 'eomeTpudeckuii n puznueckuii
CMBIC MIPOU3BOTHON (DYHKIIMU OTHOH IEpEeMEHHO
IIpakTuuyeckoe 3ansaTHe Ne6. Bo3pacranue u yobiBanue GyHKIHH. DKCTpeMyM QyHKINU
IIpakTuueckoe 3anaTue Ne7. ccnenoBanne GyHkuuii n mocrpoenue rpadukos
[pakrnyeckoe 3anaTne Ne8. Pernienne npukiaIHbIX 3a1a9
CamocrosiTe1bHast padoTa 00y4aomuxcs 10
1. TlepBblii 1 BTOPOI 3aMeyaTeNbHbIE TPEAEITbI
2. OpnocropoHHue mpenensl. HempepoiBHocTh ¢yHkiuu. Toukm paspeBa | u |l popa.
ACHMIITOTBI.
3. MHccnenoBanne QyHKIMYM Ha HEMPEPHIBHOCTH
4. Brruucienue npeaeson ¢ MOMOIIbI0 npaBmiia Jlonuras
OK'1 Tema 2. UHTErpajibHoe HCYHCIeHUE (PYHKIMU OTHOI MepeMeHHOi 18 Komnoxsuym
OK2 1. HeompeneneHHbIi HHTETpa, ero cBoiicTBa. Teopema 00 MHBApHAHTHOCTH (HOpMYIT JloMariHss KOHTpOJIbHAs paboTa
OK 3
oK 4 HWHTETPUPOBAHMUS. TectupoBanue
2.0OCHOBHBIE METOJIBI UHTETPHUPOBAHMS: HEMOCPEACTBEHHOE HHTETPUPOBAHIE; 3aMEHA
OK 5 B pHp p PHp ; PelueHye mpakTHYeCKHX 3a1a4
MIEPEMEHHOI; 110 YaCTsIM.




Koap!
KOMIIeTeH N,
¢opmMupoBanuio
KOTOPBIX
cIoco0CTBYeT
3J1eMEHT
NPOrpaMMbI

HaumeHnoBanue pas3aejaoB, TeEM

Bujabl yueoHo# padoThl

Pa6ora Bo

B3aUMO/IEHCTBHH C
npemnogaBaTeieM

Jlexuuu, yac

JlaGopaTopHbie
paboThI, Yac

I[IpakTH4eckue
3aHATHS, YaC

CamocTosiTeJIbHASK

padora, yac

®DopMBbI TEKYHIEro KOHTPOJISI
(HauMeHOBaHHe OLICHOYHOI' 0
cpeacTBa)

OK 6
OK 9

3. laTerpupoBaHue BRIPAKEHUH, COEP)KAINX KBaIPAaTHBIM TPEX4JICH B 3HAMCHATEIIE.
WuTerpupoBanme mpocTedmux pannoHadbHbIX apooei |, 11 u 1] Tumos.

4. Pa3noxeHue ApoOHO-pAOHATIBHBIX (DYHKIUH Ha mpocTelime qpoou. Meton
HEOoNpeesIeHHBIX K03(p(huIIneHToB.

5. nTerpupoBanue QpyHKIMH, COASPIKAIMX MPOU3BEICHUE TPUTOHOMETPHUUECKHUX (DYHKIIUH.

6. OmpeneseHne onpeeIeHHOTo HHTerpajia. ['eoMeTpuueckuil 1 MEXaHUYECKUI CMBICIT
ornpejeneHHoro nHrerpaina. CBOWCTBa ONpeIeieHHOT0 HHTEeTpaa.

7. ®opmyna Hetorona-Jleitoaniia. OCHOBHBIE METO/IbI BEIUNCIICHUS OTIPEAETICHHOTO
MHTErpaja: HHTErpUPOBaHHUE 0 YaCTsIM; 3aMeHa TIEPEeMEHHOM.

8. IlpumeHeHune onpeaenEHHOr0 MHTErpasla Py peleHnH TPUKIAIHBIX 3a1a4

IIpakTuueckoe 3amsitme 9. HemocpenacTBeHHOE  MHTETPUPOBAHWE TPU  BBIYHCICHUH
HEOIPEJEIEHHBIX UHTErPaIOB

IIpakTuuyeckoe 3ansaTHe 10. MeTo16I HHTETPUPOBAHKS B HEONIPEACIEHHOM HHTErpae
[pakruyeckoe 3auaTue 11. MaTerpuposanme npocredmux apodeit 1, 2, 3 Tumos
[pakruyeckoe 3aHaTHe 12. HTerpupoBaHWe IPOOHO-PAIMOHANBHBIX (QYHKIUH METOJ0M
HEOIPEEICHHBIX NEPEMEHHBIX

IIpakTuyeckoe 3anaTue 13. IHTerpupoBaHiie TpPUroHOMETPUIECKUX (QYHKIIMH

IpakTuyeckoe 3anaTne 14. Berancnenne onpeaenéHHBIX HHTETPAJIOB PA3INYHBIMHA METOIaMHU
IpakTuyeckoe 3anaTue Nel5. [TpuOmxEHHOE BEIYUCICHIE ONPEISIEHHBIX HHTETPAIOB
IpakTuyeckoe 3ansaTHe Nel6. Mcrions30BaHue onpeaeeHHOr0 HHTErpaia npy BEIYUCICHUH
TUIOINAAEH

16

CamocTosiTe1bHast padoTa 00y4yaronuxcs
1. UnrerpupoBanue GyHKIHIA, pallMOHAIHLHO 3aBUCSIIUX OT TPUTOHOMETPHUYECKUX (HYHKIHIA
2. HecoOctBennsie unrerpanst (I-ro u ll-ro pona).
3. MHccnenoBanue Ha CXOAMMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.

16

HUTOI'O3a 4 cemecTp

34

32

26




2.3. ®opMbI M KPUTEPHH TEKYIIEr0o KOHTPOJIS YCIeBAeMOCTH (TEXHOJOIHYecKasi KapTa IJIsi CTYJIEHTOB 04HOi (opMbI 00yUeH )

@DopMBbI TEKYIIEr0 KOHTPOJISI

TOYECK

KonnuecTBo KOHTPOJIBbHBIX

KosmmuecTBOo 62717108 32 1 KOHTP. TOYKY

Makc. B03M. K0JI-BO 0aJJIOB

Konnoksuym 2 10 20
JlomarHsisi KOHTpOJIbHAs paboTa 1 15 15
Pemrenne npakruueckux 3amad 1 15 15
TecTupoBanue 2 25 50
HTroro mo aucuunimnHe 100 6ass10B

2.4. lllkana olleHKHU Pe3yJIbTaTOB OCBOEHHS THCHMIIJIMHBI, C(POPMUPOBAHHOCTH Pe3y/JbTATOB 00y4eHUs

®Dopma IpoBeIeHH

YciaoBus gonycka

IITxaJibl OLIEHKH YPOBHS

HpOMe)KyTO‘lHOﬁ Cq)OpMHpOBaHHOCTI/l pe3yJabTaToB IIxama OICHKH YPOBHS OCBOCHUS TUCHUIITHHBI
arrecranmmn oﬁyqe}mn
YpoBHEBas mkana 100 GanpHas mkama, | 100 6ampHas mKana, 5-0ammpHas mKana, HenudpepeHInpoBaHH

OIIEHKH KOMIIETEHIIUI % % mddepeHpoBaHHas OlleHKa/0at sI OIIEHKA
JuddepeHunpoBaHHbII JIOITyCKar0TCs BCE JIOTIOPOTOBBIN Huxe 61 HUxKe 61 «HEYIOBJIETBOPUTEIILHO / 2 HE 3a4TEHO
3a4€T (1O pe3yspTaTaM CTYIEHTBI MOPOTOBBII 61-85,9 61-69,9 «yJIOBJIETBOPUTEIBHOY / 3 3a4TEHO
HaKOIUTEJIbHOTO 70-85,9 «xopouo» / 4 3a4TEHO
pedThHra unu B hopme MTOBBIIIECHHBIN 86-100 86-100 «OTINYHO» / 5 3a4TEHO
KOMITBIOTEPHOTO
TECTUPOBAHUs)




3. METOOJUYECKHE YKA3AHUA JJIs1 OBYYAIOIIUXCA IO OCBOEHHUIO
JUCIHUIIVINHBI

3.1. Oﬁmne METOANYECCKHEC PECKOMEHIAINH mo OCBOCHHIO JAUCHHUIIIMHBI,
06pa3OBaTeJILHbIe TEXHOJIOT'HH

JlMcuuIuInHa peannu3yeTcs MOCPEACTBOM MPOBEICHHS KOHTAaKTHOW pabOThl ¢ 00yJaromUMHUCS
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJISl YCIEBAEMOCTH ), CAMOCTOSITENbHON pabOThl 00yUarOIIUXCsI
Y IIPOMEXKYTOYHOU aTTECTALNH.

KonraktHas paGora MOKeT ObITb ayAMTOPHOW, BHEAYAUTOPHOM, a TakXKe IPOBOJAUTHCSA B
ANIEKTPOHHON WH(pOPMAIMOHHO-00pa3oBaTensHOi cpene yHuBepcurera (manee - DMOC). B ciygae
IPOBE/ICHUS] YaCTU KOHTAKTHOM paboTel no aucuuiuinHe B DMMOC (B COOTBETCTBUM C PAaCIMCAHUEM
y4eOHBIX 3aHATHIA), TPYA0EMKOCTh KOHTakTHOW padota B DMIOC sKkBHBaJIeHTHA ayAUTOPHON padoTe.

IIpu mnpoBeneHMM Yy4eOHBIX 3aHATMH MO JUCLUIUIMHE OOECHeuuBaeTcs pa3BUTHE Y
00y4aromuxcsi HABBIKOB KOMAaHIHOW Pa0bOThI, MEKIMYHOCTHONH KOMMYHUKAIIUU, IPUHATHS PELICHUH,
JUJIEPCKUX KAauyecTB (BKJIIOYAsl IPOBEACHNE MHTEPAKTUBHBIX JIEKIIUH, TPYIIOBBIX AUCKYCCUH, POJIEBBIX
UTP, TPEHUHTOB, aHAIN3 CUTYalluli 1 MMUTAIIMOHHBIX MOJEJICH, MpernogaBaHne TUCIHUIUIHHEI B (hopme
Kypca, COCTaBJI€EHHOIO Ha OCHOBE pe3yJIbTaTOB HAYYHBIX HCCIIEAOBAaHHUM, IPOBOJAUMBIX
YHUBEPCUTETOM, B TOM YHCJIE€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MpohecCHOHATBLHON
NeSITebHOCTH BBIITYCKHUKOB U IOTpeOHOCTEN paboronaTeneil).

[IpenogaBanue AUCUMIUIMHBI BEAETCS C MPUMEHEHHEM CIIEIYIOIIUX BHUJIOB 00pa30BaTEJIbHBIX
TEXHOJIOTUM:

-0a1bHO-PeUmuUH2068as MEXHON02USL OYEHUBAHUSL,

- 9IeKMpOHHOE 0OyUeHue,

- npobnemnoe obyuenue;

- pazbop KOHKpemHuIX Cumyayuii

Jlnsi OLIEHKW 3HAaHWW, yMEHWH, HAaBBHIKOB M YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHIIUH IIO
JUCLUIUIMHE HpUMEHsieTcs OalIbHO-PEUTHUHIOBas CHUCTEMa KOHTPOJS M OLEHKH YCIEeBAaeMOCTU
CTYJIEHTOB. B OCHOBY OalyibHO-pEHTHHIOBOM CHCTEMBI IOJIOKEHBI HMPUHLHUIIBI, B COOTBETCTBUU C
KOTOpbIMH (OPMHUPOBAHHE PEUTHHIa CTyJIEHTa OCYLIECTBISAETCS B XOJIe TEKYLIEro KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJTM4ecTBO 0amioB B cemectpe — 100.

IIo wroram Tekymiell ycHeBaeMOCTH CTYJIEHTY MOXET ObITh BBICTaBJIEHa OIIEHKa I10
IIPOMEXYTOUHOM aTTecTallii B COOTBETCTBUU 3a HaOpaHHBIMU 3a cemecTp Oamtamu. CTyaeHTam,
HaOpaBIIUM B XOJIe TEKYyLIEro KOHTPOJS YCIEBAeMOCTH MO aucuuiiHe ot 61 mo 100 GamioB u
BBHIITOJIHUBIIAM BCE 0Os3aTeNbHBIE BUABI 3alUIAHUPOBAHHBIX YYEOHBIX 3aHATHHA, MO PEIICHUIO
npernojiaBatenss 0e3 TMPOXOXKICHUS TMPOMEXKYTOYHOM aTTeCTallud BBICTABISETCS OLIEHKAa B
COOTBETCTBUU CO IIKAJION OLIEHKU PE3YJIbTATOB OCBOCHUSI TUCLUILINHBI.

PesyabTar 00ydyeHusi cuuTaercss c(OpPMHUPOBAHHBIM (TMOBBIINIEHHbI YPOBEHb), €CIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOEHO TMOJHOCTBIO; MpPHU YCTHBIX COOECENOBAaHUSAX CTYAEHT
UCUEPIIbIBAOIE, IOCIEeI0BaTEIbHO, YETKO M JIOTMUECKH CTPOHHO H3iaraeT y4yeOHBbI Marepua;
CBOOOJHO CHpaBiseTCs C 3ajadyaMd, BONpPOCAMM U JPYTMMM BHMJAaMHU 3aJaHUl, TpeOyroIux
NpPUMEHEHHUs 3HAHWUM, UCIONb3YeT B OTBETE JOMOJIHUTENBHBI MaTepuall; BCE INPEeIyCMOTPEHHBIE
paboueil yueOHOW mporpamMmol 3alaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJICHHBIMU
TpeOOBaHUSAMH, CTYJEHT CIIOCOOCH aHAJIM3UPOBAaTh IOJYYEHHBIE PE3YyIbTaThl; MPOSBISIET
CaMOCTOSITENIbHOCTh TPU BBINIOJHEHUH 3aJ[aHHM, KaueCTBO MX BBIIOJHEHUS OLIEHEHO YHMCIIOM 0aslioB
or 86 mo 100, YTO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(HOPMUPOBAHHOCTH peE3yIbTaTOB
00yJeHUsI.

Pesynbrar o00y4eHusi cumrTaercsi C(POPMHPOBAHHBLIM (IOPOrOBBLIH YPOBEHb), €CIH
TEOPETUYECKOE COJEp)KAHUE Kypca OCBOEHO TMOJHOCTBIO; MpPH YCTHBIX COOECeIOBaHUSAX CTYAEHT
MOCJIEI0BATENIbHO, YETKO M JIOTMYECKH CTPOWHO Wu3jaraeT y4eOHBIH MaTepuall; CIpaBlseTcs C
3ajjadyaM#, BOINPOCAMH U JPYTUMH BHIAMH 33JaHHH, TPeOYIONMX TNPUMEHEHUS 3HAaHUH; BCe
IpeyCMOTpEHHBIe pabouell yuyeOHOM mporpaMMoil 3aJaHusi BBIIOJIHEHB B COOTBETCTBHHM C
YCTaHOBJIEHHBIMU TpPEOOBaHUSIMH, CTYJIEHT CHOCOOEH aHaIM3UpPOBaTh IOJyYEHHBIE pPE3yJbTaThl;
NPOSIBIIIET CAMOCTOSITENIBHOCTh TPU BBINIOJHEHWU 33JaHWH, KAueCTBO WX BBIIOJIHECHUS OLIEHEHO



guciaoM OammoB oT 61 g0 85,9, 94TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHPOBAHHOCTH
pe3yIbTaTOB OOYUCHHSI.

PesynbraT 00yueHHsi cunTaercsi Hec)OPMHMPOBAHHBIM, €CJIU CTYIEHT MPU BBINOIHEHUH
3alaHuii HE JEMOHCTPUPYET 3HAHUH Y4eOHOTO MaTepuana, IOIMYCKaeT OIIMUOKH, HEYBEPEHHO, C
OONBIIMMU 3aTPyJHEHUSMHU BBINOJHSACT 3aJaHUSA, HE JIEMOHCTPUPYET HEOOXOIUMBIX YMEHHUH,
KAaueCTBO BBITIOJHEHHBIX 3aJaHW HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHHSIM, KadeCTBO HX
BBITMIOJTHEHUS! OLIEHEHO YHCIIOM OaJlsIoB HIKE 61, UTO COOTBETCTBYET IOIIOPOTOBOMY YPOBHIO.

3.2. MeToanyecKkue yKa3aHusi 0 CAMOCTOSITeJIbHOM padoTe 00y4yaromuxcs

CamocrosTenbHas paboTa obecrieunBaeT NOArOTOBKY 00y4aroerocst K ay JMTOPHBIM 3aHSITUIM
U MEpONPUATUSAM TEKYLLIEro KOHTPOJII U MPOMEKYTOYHOW aTTECTALlUU IO M3Y4aeMOH IUCLUIUIMHE.
Pe3ynbrarhl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYAIOLIEroCsl Ha 3aHATHSAX M B KaueCcTBe
BBINOJIHEHHBIX MTPAKTUYECKUX 3aIaHUH U APYTHX (POPM TEKYIIETO KOHTPOJIS.

[Ipy BBIOJIHEHWH 3aJaHUM [JIS1 CAMOCTOSATENIbHOM paboThl pEKOMEHIyeTcs MpopaboTka
MaTepHAJIOB JICKIUN 10 Ka)KI0M IPONJECHHON TeMe, a TaKKe NU3yYEHUE PEKOMEHIYEMOH JINTEpPaTyphl,
npejacraBieHHon B Pa3nene 4.

B mpouecce camocToATEnbHOW pPAa0OTHI MpPU M3YYEHUM JUCUUIUIMHBI CTYJIEHThl MOTYT
UCIIONIb30BaTh B CIEHUAIU3UPOBAHHBIX AyIUTOPHUSIX ISl CAMOCTOSITEIbHOM pabOThl KOMITBIOTEPHI,
o0OecrieunBaroIeMy JOCTYIl K IPOrpaMMHOMY OOECHEYEHHI0, HEOoOXOIUMOMY sl H3yueHUs
TUCIUILIMHBL, a Tak)Ke TOCTYI uepe3 MHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHYIO ceTh «HTepHeT» K
AIIEKTPOHHON WH(pOpMAIMOHHO-00pa3zoBarenbHOll cpene yHuBepcutera (DMOC) u 3rmeKTpoHHOM
oubnuoreynoit cucreme (OBC), rme B 3MEKTPOHHOM BHJAE pacloyaraloTcss y4deOHble U ydeOHO-
METOJIMYECKHE MAaTE€pPHaJIbl, KOTOPHIE MOT'YT OBITh MCIOJIb30BaHBI ISl CAMOCTOSATEIbHONW pabOThl IpU
W3YYECHUU JUCIUILTHHBIL.

Jis  oOywaromuxcss TO 3a04HOM (opMe OOydYeHHS CaMOCTOSITEbHAS padoTa SBISICTCS
OCHOBHBIM BHJIOM Y4€OHOH 1eATeIbHOCTH.



10

4. YYEBHO-METOAUYECKOE U HUH®OPMAILMOHHOE OBECIIEYEHHME
JUCIHUIIVINHBI

4.1. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOH Y4eOHOH JHMTepaTrypbl, HeOOXOAMMOM IS
OCBOCHHSA JHCHUILIHHBI
OcHoBHas JuTeparypa:

1. Tanmasin, A. A. MaremaTuka : yue6. aiis cpen. npod. oopazosanus / A. A. [lagasH. - 3-¢
u3a., ucnp. u jgomn. - Jlokyment read. - MockBa : MH®OPA-M, 2020. - 544 c. : un -
(ITpodeccuonanbroe o0Opa3oBaHme). - [Tpw. - URL:
http://znanium.com/bookread2.php?book=533564 (nmata obpamenus: 09.12.2020). - Pexxum ngocryma:
Ui aBTOpH3. mosib3oBarenei. - ISBN 978-5-16-012592-3. - TekcT : 3eKTpOHHBIH.

2. IlanteseeB, A. B. OObikHOBeHHbIE nudPepeHInaTbHbIe ypaBHEHUA. [IpakTukym :
yueb. mocobue isi By30B IO HAIPABJICHUSM IOATOT. €CTECTB. HAYK, TEXHUKH, WHPOPMATUKU U
SKOHOMUKH (kKBanmdukanus (creneHb) "Oakanasp") / A. B. IlanteneeB, A. C. SkumoBa, K. A.
Pri6akos. - Jlokyment Bookread2. - Mocksa : UTHOPA-M, 2019. - 432 c. - (Beicmiee o6pa3oBanue -
bakanaspuar). - Ilpeam. yka3. - URL: https://znanium.com/read?id=337729 (mara oOpamieHus:
23.11.2020). - Pexum goctymna: ajisi aBTopu3. moib3opareneii. - ISBN 978-5-16-011973-1. - 978-5-16-
104612-8. - TekcT : 2IEKTPOHHBIMN.

3. IOxno, H. C. Marematuka : y4e0. mis cpen. mpod. oopasosanus / H. C. FOxHo. -
JoxymenT read. - Mocksa : UHOPA-M, 2021. - 203 c. - (Cpennee npodeccuonanbHoe 00pa3oBaHue).
- URL: https://znanium.com/read?id=375762 (nara obpamenus: 13.05.2021). - Pexxum mocryna: ais
aBTOpH3. osib3oBaTenen. - ISBN 978-5-16-109475-4. - TekcT : 31eKTPOHHBIMH.

JonotHUTE/ILHAS JIUTEPATypa:

4.  OukoB, B. ®. dusuxko-maremarndeckue 3Tioabl ¢ Mathcad u HuTeprer : yueO.
nocobue / B. ®. Oukos, E. II. boromonona, /I. A. UBanoB. - U3a. 2-e, ucnp. u gom. - JIokyMeHT
Reader. - Cankr-IletepOypr [u ap.] : Jlams, 2021. - 557 c. - (YueOuuku mis By3oB. CrenuaabHas
muteparypa). - URL:https://e.lanbook.com/reader/book/169115/#1 (mata obpamenus: 07.04.2021). -
Pexxum noctyna: st aBTopus. moiib3oBareneid. - ISBN 978-5-8114-2127-5. - TekcT : 2IeKTPpOHHBIH.

5.  Marematnka B npuMepax H 3ajavyax . y4yeO0. mocoOue s BY30B IO TEXH.
cnenuanbHocTsM / O. M. [lertsapesa, JI. H. XKyp6enko, I'. A. Hukonosa [u np.]. - Jlokymenr read. -
Mocksa : UTHOPA-M, 2021. - 372 c. - (Beicuiee obpa3zoBanue - bakamaBpuat). - Ilpun. - URL:
https://znantum.com/read?1d=377513 (nata oOpamenus: 13.04.2023). - Pexxum gocryna: ajas aBTOpus.
nosb3oBareneit. - ISBN 978-5-16-011256-5. - 978-5-16-102288-7. - TekcT : 3JIeKTpOHHBII.

6. Kparkuii kypc Bbicmieii MaTeMaTHKH : y4e0. JUIsi By30B MO HANPaBJICHUIO TOJITOT.
"Oxonomuka" / K. B. banaun, ®@. K. banaun, B. U. Ixeddans [u ap.] ; mox obmr. pen. K. B. banauna.
- 4-¢ w3n., crep. - Hoxyment Bookread2. - Mocksa : lamkoB u K, 2020. - 512 c¢. - URL:
https://znanium.com/read?id=358474 (nata obpamenus: 15.10.2020). - Pesxum moctyna: Ans aBTOpH3.
nosnb3oBarenei. - ISBN 9 78-5-394-03643-9. - TekcrT : 37eKTPOHHBIA.

4.2. TlpogeccuoHaibHble 0a3bl [JAHHBIX, HH(OPMALMOHHO-CIPABOYHbIE CHCTEMBbI,
HHTEPHET-Pecypchl

1. eLIBRARY.RU : nayunas snexTpoHHas Oubnuoreka : caiitT. — Mocksa, 2000 - . - URL:
https://elibrary.ru  (mara oOpamenus: 03.12.2021). — Pexum jgoctyma: JUis  3aperucTpUp.
[OJIb30BaTesel. — TEeKCT: DJIEKTPOHHBIMN.

2.  Koncynwrantllnroc : cripaBounas npaBoBasi cuCrema : caidt / 3A0 «Koucymnprantllmocy. —

Mocksa, 1992 - . - URL: http://www.consultant.ru (mata oOpamenuss 03.12.2021). - Tekcrt :
3JIEKTPOHHBIMN.
3. DnektpoHHas OuOiMoTevHass cucreMa [IOBOJDKCKOTO TOCYIApCTBEHHOTO YHUBEPCUTETA

cepeuca : cait / ®I'BOY BO «IIBI'YC». — Tombsattn, 2010 - . - URL. : http://elib.tolgas.ru (mara
obpamenus 03.12.2021). - PexxuMm octyna: Uit aBTOPU3. MOJIB30BaTENeH. - TEKCT : AIEKTPOHHBIN.



http://www.consultant.ru/
http://elib.tolgas.ru/
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4.  DrekTpoHHO-OMOIMOTEYHast cucrema Znanium.com : caiit / OO0 "3HAHUYM". — Mockaa,
2011 - . - URL: https://znanium.com/ (nara oopamenus 03.12.2021). - Pexxum goctyna: ajis aBTOPH3.
noJb30BaTeNe. - TEeKCT : 3JIEKTPOHHBIM.

5.  DnexrpoHHO-OnMOmmoTeunas cucrema Jlanp : caiir / OOO "OBC JIAHB". - Mocksa, 2011 - . -
URL: https://e.lanbook.com/ (mara oOpamenust 03.12.2021). - Pexum pocTyma: uis aBTOPHS.
IIOJIB30BaTENEH. - TEKCT : AIEKTPOHHBIN.

4.3. [IporpaMmmHoe obecnieyeHune

NudopmanronHoe obecriedeHre y4eOHOro mpolecca MO AUCHUILIMHE OCYIIECTBISIETCS C
UCIIOJIb30BAaHUEM  CJIEYIOIIEro MPOrpaMMHOTO oOecnedeHus (JIMIIEH3HOHHOTO U CBOOOIHO
pacnpocTpaHseMoro), B TOM YHCJI€ OT€YECTBEHHOIO IIPOU3BO/ICTBA!

Ne HaumeHoBaHue YciaoBus gocryna
n/n
1 Microsoft Windows U3 BHYTPCHHEH CeTH YHUBEPCHUTETA (JIMLICH3HOHHEIN TOTOBOP)
2 Microsoft Office W3 BHYTPCHHEW CETH YHUBEPCUTETA (JUICH3HOHHBIHA JOTOBOP)
3 KoncynprantlLitoc U3 BHYTPEHHEH CeTH YHUBEPCUTETA (JTUIIEH3UOHHBIN I0TOBOP)
4 CJ10 MOODLE u3 000 TOYKH, B KOTOPOH MMeeTcs TOCTyI K ceTn lHTepHeT
(JTUTICH3MOHHEIHA JOTOBOP)



http://www.garant.ru/
http://www.garant.ru/
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5. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM
JJIsA OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 1TO JUCIIUITJIMHE

CrenpanbpHble MOMEUICHUS NPEACTABISIIOT COOOW y4yeOHBIE ayAWTOPUHM Ui TPOBEICHHS
3aHATUM BceX BHUJOB, IPEAYCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOi, B TOM YHUCIIE TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOJII M HPOMEXKYTOUHOW aTTeCTallid, a TaKKe
IOMEIIEHUsT ISl  CaMOCTOATENbHOM  paldoThl, MacTepckue U J1abopaTOpHM, OCHAIEHHbIE
000OpyIOBaHUEM, TEXHHYECKMMHU CpPEACTBaMH OOY4YeHHs U MaTepHajaMy, YYUTHIBAIOIIUMHU
TpeOOBaHUS MEXKAYHAPOIHBIX CTAaHIAPTOB.

3aHATUSA JIEKIMOHHOIO THNA. Y4YeOHble ayAUTOPUM JUIsl 3aHATUH JIEKLIMOHHOTO THIIA
YKOMIUIEKTOBAaHBI MEOENIBIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHHUSI, CITY KAlTUMHU IJ1s1 TIPEACTABICHUS
yueOHOIl nHpopMalK (CTallMOHAPHbIE UM NIEPEHOCHBIE HA0OPhl JEMOHCTPALMIOHHOI'O 000PYA0BaHUS
(mpoeKTop, 3KpaH, KOMIIBIOTEP/HOYTOYK), Y4eOHO-HArjsiiHble MOcoOMs (Ipe3eHTAlMd IO TeMaM
JeKIMii), obecrneynBaroue TeMAaTUYeCKUe WIUIIOCTPALMM, COOTBETCTBYIOIIME NaHHOH Iporpamme
JVCLIATUTAHBL.

3aHATUS CEeMHUHAPCKOr0 THNA. Y4eOHbIC AayAUTOPUM JUIsl 3aHATUH CEMUHApCKOTo THIIA
YKOMIUIEKTOBaHBI MEOEITBIO U TEXHUYECKUMU CPEICTBAMH O0YUEHUS, CITYKAIUMH ISl TIPEACTABICHHUS
yueOHOI nHpopMaLK (CTallMOHAPHbIE UM NIEPEHOCHBIE HA0OPhI JEMOHCTPALIMIOHHOIO 000PYI0BaHUS
(IpoeKTop, 9KpaH, KOMITBIOTEP/HOYTOYK).

IIpomexkyTrounasi arrecraums. Jlig mpoBeAeHHs NPOMEXKYTOUHOM arTecTallud IO
JTUCHUTUTMHE HWCHOJB3YIOTCS KOMIIBIOTEPHBIE KJIACCHl, OCHAIICHHBIE KOMITBIOTEPHON TEXHHKOH C
BO3MOXKHOCTBIO MOJKIIOYEHUs K ceTu VHTepHeT M obecniedeHHeM JA0CTyna B 3JEKTPOHHYIO
WH(OPMAIIMOHHO-00pPa30BaTEIFHYI0  CpPelly  yYHHBEPCHUTETa  W/WIM  yd4eOHBIE  ayJAUTOpPHH,
YKOMIUIEKTOBAaHHbIE MEOEIIBIO U TEXHUYECKUMHU CPEJCTBAMU O0yUYEHHUS.

CamocTosiTeibHasi pabora. IloMemeHuss Uit CaMOCTOATENBHOW pPabOTHI  OCHAIICHBI
KOMITBIOTEPHOM TEXHHUKOH € BO3MOXHOCTBIO MOJKIIOYEHUs K ceTu «MHTepHeT» M JOCTymoM K
AJIEKTPOHHOM  MH(OpMaAIMOHHO-00pa30BaTeNbHOM  cpene  yHuBepcuTeTa. s opraHuzanuu
CaMOCTOSTENILHON PaboThl 00YUaIOIIUXCS UCIIOIb3YIOTCA:

KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA;

O6ubnuoTteka (Meanasai), MMeroLIas MecTa JUlsl 00yJaroluXxcs, OCHAILICHHbIE KOMITBIOTEPAMU C
JIOCTYTIOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

JJIeKTPOHHAsA HWH(OPMALMOHHO-0O0pa3oBaTeilbHasi cpeaa yHuBepcurera (IUOC).
Kaxnaplii oOywaromuiics B TEYE€HHE BCEro Iepuoaa oO0y4deHHs oOecnedyeH WHIWBUIYaJIbHbIM
HEOIPaHMYEHHBIM JOCTYIIOM K 3JI€KTPOHHOM MH(OpMAIIMOHHO-00pa30BaTEeIbHON Cpe/ie YHUBEPCUTETa
(OUOC) http://sdo.tolgas.ru/ u3 nrobOW TOYKH, B KOTOPOH HMeEeTCs AOCTYyNl K HH()OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOH ceTu "VIHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €e.
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6. OCOBEHHOCTH OPI'AHMU3ALINN OBYYEHUA  JIA JIMIQ C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 31I0POBbs 1 UHBAJINIOB

ITpu HeoOxogumocTH pabouas HporpaMma MOXKET ObITh aJaNnTUpOBaHa Uil oOecredeHus
00pa30BaTENbHOTO MPOLEcCa MHBAINUIOB U JIUL] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS, B TOM
yuciae Uil AUCTAaHIMOHHOrO oOyueHus. s sToro Tpedyercs 3asBIECHUE CTYIEHTa (ero 3aKOHHOTO
IIPEJICTABUTEIISA) U 3aKIIOYEHHE [ICUX0JI0r0-MeuKo-nenarornueckoit komuccuu (IIMIIK).

K npenMeTHbIM pe3ysibTaTaM OCBOCHMS JUCLHUIUIMHBI TOIIOJHUTEIBHO OTHOCSATCS:

1) nns cnenbix, cIabOBUASIINX 00YYAIOIIUXCSL:

- ¢()OpMUPOBAHHOCTH HABBIKOB IIMCbMa Ha OpailIeBCKOM e4aTHONW MalllMHKE;

2) A TIyXUX, C1a00CBIIIAIINX, TO3AHOOTIIOXIIUX 00YYatOIIXCS:

- c()OPMHPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BHJOB PEYEBOH JEATENbHOCTH OOyYaromuxcs -
CIIyXO3pUTEJIBHOTO BOCHpPUATUS (C HCIOJB30BAaHUEM CIYXOBBIX anmapaToB M (WIHM) KOXJIEapHBIX
UMILUIAHTOB), FOBOPEHUS, YTEHUS, IUChMa;

3) 1 00y4aromuxcs ¢ pacCTPORCTBAMH ayTUCTUYECKOTO CIIEKTPA:

-OBJIaJICHUE OCHOBHBIMHM CTHJIMCTMYECKMMM pECcypcaMH JIEKCUKM U (pa3eosoruu s3blka,
OCHOBHBIMM HOpMaMH JIMTEPATYPHOTO SI3bIKa, HOPMaMH PEUYEBOr0 3TUKETA; NMPUOOPETEHUE OMbITA MX
WCIIOJIb30BAaHUsl B PEYEBOM M AJIbTEPHATUBHONM KOMMYHMKAaTUBHOW NPAaKTUKE IPU CO3/J1aHUU YCTHBIX,
IMCbMEHHBIX, AIbTEPHATUBHBIX BbICKA3bIBAaHUI; CTPEMJIEHUE K BO3MOKHOCTH BbIPAa3UTh COOCTBEHHbBIE
MBICJIM U UyBCTBa, 0003HAYUTh COOCTBEHHYIO MO3UIIMIO.

B cinyuyae HeoOXxoauMocCTH, 00yJaroIMMCs U3 YMCIIA JUL C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU
310poBbs (1O 3asBIeHHIO OOyyarolierocs) a JUisi HHBAIKWIOB TakKKe€ B COOTBETCTBUU C
WH/IMBUIYaJIbHOW MTPOrpaMMOil peaObuiInTalui HHBAIHIA, MOTYT MPEAIaraThCsl CIeIYIOIUE BapUAHTHI
BOCIIPHUATHS y4e€OHOM MH(OPMAIMK ¢ yU€TOM UX MHAMBHUIYATbHBIX ICUXO(PU3MUECKUX OCOOCHHOCTEH,
B TOM YHUCJIC C TPUMCHCHUCM SJICKTPOHHOI'O O6y‘-I€HI/I$I U JUCTAaHIIMOHHBIX TEXHOJIOTHH:

- JUId JIML C HapyLIEeHWsIMM 3pEHMs: B NeYaTHOM (GopMe yBelIMuYeHHbIM WpudToM; B (dopme
AIIEKTPOHHOTO JIOKYMEHTa; B (hopme ayauodaiina (mepeBoa ya4eOHbIX MaTepHajoB B ayauodopmar); B
neyaTHoOM Qopme Ha sA3blke bpaing; HWHIMBUAYalbHbIE KOHCYJIBTALlMM C  IPHUBJICYEHUEM
TI/I(i)JIOCyp)IOHepCBOI[‘-II/IKa; WHAWBHUIYAJIbHBIC 3aaHW U KOHCYJIbTallhuU.

- JJI JUI] C HapyLIEHUsIMM Cllyxa: B Me4yaTHOH ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJACOMATCpHAIIbI C Cy6TI/ITpaMI/I; HHIUWBUIYAJIbHBIC KOHCYJIbTalun C MMPUBJICYCHUCM
CYpAONEPEBOIUNKA; MHANBHIyaJIbHBIE 3a/1aHUS U KOHCYJIBTALUN.

- JUId JIMIl C HapyUIEHUSIMH ONOPHO-JBUTAaTEIbHOrO ammapara: B IeyaTHoH ¢opme; B (popme
AIIEKTPOHHOI'0 IOKYMEHTa; B (hopMe ayaunodaiina; MHIUBUAYATIbHBIE 3a1laHUS U KOHCYJIbTAIMH.
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7. OHEHOYHBIE MATEPHUAJIbI (®OHJ OIEHOYHBIX CPEACTB) JIJs
TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAM

7.1. TunoBble KOHTPOJIbHBIE 3alaHUS WJIM HHbIE MaTepHaJibl, HEOOXOAMMBbIe UIS1 OLICHKH
3HAHU, YMEHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYLero KOHTPOJIS yCIeBaeMOCTH

TunoBsble 3aaHus K NMPaKTUIECCKUM (CeMI/IHap(!KI/IM) 3aHATHUAM

Tema 1: IuddepenunanbHoe ncuuciaeHue (PyHKIMU OHON NepeMeHHOH

IIponudpepennupoBars JaHHbIEe PYHKIUH

4
1 y=2x5—i3+1+3\/; 2. y=33x*+2x-5+
x

x (x-5)
3. y=sin®2x-cos8x’ 4. y=arcctg?5x-In(x—4)
5. y=tg*3x-arcsin 2x® 6. :emoSX
y=19 y m
_ 9arctg(x+7
7y loss(3x-7) g,y 2aretg( : )
ctg7x (x—l)

9. y= /;XJF log, (x—3x*) 10. y = (arccos(x+2))*”

4
n y:a\/x+7(x—53)
(x+2)
Haiitu y' y”
=(2t+3)cost
12. y* =8x 13.
y =2t

14. Jina nanHO#M QYHKIMM y M apryMeHTa Xo BBIYUCTUTL Y" (X, ):

y=sin’x, X,=7/2

HaiiTn ykazaHHble npeae/ibl, HCIOJb3Yys NpaBuJio Jlonurans

15 IimIn(x+5) 16. fim 1=C0s8X

X—>00 4;)(_'_3 x—0 thZX

Tema 2: UnTerpajibHoe ucuncaeHne (PyHKIUHA OHOM NepeMeHHOMH

Boeruucantsb HHTErpaJjabl:

2
1. J( 42 —25inx+2x—i5jdx 2 J'ZX +3\/;_1d
COS“ X X 2X




© o0 N o O bk~ w0 DN PE

3. I (3x+1)5 dx

5. .[e3x‘5 dx
7 X+3
I
2
9. Iww

11 I«/arctg X

1+ x?

13. [ (3x—2)e™ dx

15| ——
jx2 —7x+18

19. .
7(x-1)"(x+5)

21. [ cos? xsin® xdx

u=In(1-x)

u = arctgx

15

4. j'cos(l—4x) dx

1-2x
o I5x2—1dx
8 J' dx
s’ X4/tg>x

10. J~ arccos 3x

»\/1 9x?

12._[xsin4x dx

14..[x3ln 2x dx

16.[ 3x+1
x> +3x+4

18 J"X—+5dx
X2 —6x+5

2X+2

u =tgx

U = arccos 3x

ZO.J‘
(X-1)(Xx=2)(Xx— 3)

22.Isin2x0053xdx

TunoBblie BOIIPOCKHI IJIsl TIPOBEACHUA KOJJIOKBUYMA 110 JUCHUIIJIMHE

Tema 1. luddepeHunanbHoe HCHUCTAEHHE (PYHKIUM OHOH IepeMeHHOM

3a1[aq14, MNPpUBOAAIINC K ITIOHATUIO HpOH3B0,[IHOI>i (O CKOPOCTH U KacaTelIbHOM K KpHBOﬁ).

[TpousBoanas ¢pyHkiuu B Touke. uddepenunan GpyHKuuu.

MexaHu4eCKHl 1 TEOMETPUYECKUN CMBICIT MPOU3BOIHOM.

YpaBHEHHE KacaTEIbHOU K KPUBOM.

OcHOBHBIC IpaBUJia BBIYHUCJICHUA HpOHSBO,Z[HOfI. Ta6m/ma MMPON3BOAHBIX.

[Tpown3BoHas CIOKHON (YHKIIUH.

[TpousBoaHas 0OpaTHON PYyHKINH.

[TpousBoHbIe U TU(GEpEeHIINATBI BBICIIUX TOPSIKOB.

Bospacranue u yosiBanue QpyHKIUH.
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10. DkcrpemMyMm QyHKIHH.

11. HauGonsiiee 1 HaUMeHbIIee 3HAYCHUS PYHKIIUU HA OTPE3KE.

12. Bemyknocts GyHkiuu. Touku neperuoa.

13. IIpoMeXyTKH BBITYKJIOCTH ¥ BOTHYTOCTH rpaduka GyHkiuu. Touku nmeperuoda.
14. AcumnrTotsl K rpaduky QyHKIUH.

15. AnropuT™m MOJIHOTO WCCIeA0BaHUs (DYHKITUH.

Tema 2. UnTerpajibHoe ucyucjaeHue (PyHKIMHU OHOI NepeMeHHOol

1. Ilonsarue nepBooOpa3Hoil. HeonpeneneHnHplil HHTErpai, ero cBoicTBa.

2. OCHOBHBIE  METOJbl HMHTETPUPOBAHUS  (3aME€HA IEPEMEHHOW; IMOJBEACHUE TOJ  3HAK
nuddepeHmmana; mo 4acTsm).

3. HHTerpupoBaHue BEIpaXXEHUH, CONIEpKAIIUX KBaPAaTHBIA TPEXUIECH B 3HAMEHATEJIE.

4. WnTerpupoBaHue NpocTeniux panuoHaibHbix apooeit 1, 11, 11 tunos.

5. PaznoxeHne npoOHO-pallMOHAIBHBIX (YHKIUMI Ha mpocteimue npodu. MeTos HeomnpeneneHHbIX
KO3 PHUITUEHTOB.

6. MarerpupoBanne GyHKINN, COACPIKAIINX MPOU3BEICHUE TPUTOHOMETPUIECKUX (PYHKITHIA.

7. VaTerpupoBanne GyHKINN, pallMOHATIBHO 3aBUCSIINX OT TPUTOHOMETPUUYECKUX (PYHKIIUH.

8. IloHsiTve UHTETPAIILHON CYMMBI.

9. Omnpenenenue onpeeaeHHOr0 HHTErpaa.

10.  CsoiicTBa OmpeaeieHHOTO HHTErpaa.

11. ®opmyna Herlorona-Jleitbuuua.

12. .OcHOBHBIE METOBl BBIYUCICHUS OMNPEAEICHHOTO HHTErpana (MHTErpUPOBAHUE IO YACTSIM;
3aMeHa NepeMeHHON ).

13. Hcnonp30BaHue ONpPEAEICHHOTO HHTETPpalla MPH BHIYUCICHNH TUTOMIAICH

14. HecoOGctBennsie unrerpaisi (I-ro u ll-ro poga).

15. HccnenoBaHue Ha CXOAUMOCTD HECOOCTBEHHBIX HHTCI'PAJIOB.

TunoBbIe TECTOBBIE 3aJAHHUA

Tema 1: [InddepeHunanbHoe ncuncjaeHue PyHKIUUU OAHON NepeMeHHOI

@ Cexuus 1
- ox' -1
1.Berarcmuts nipenern lim -
x—1 X% =1
OTBeThI:
1. 0
2.2

3. 2



Xt -4
2. Beraucmuts nipegen lim
x—>2 X—2
OTBeTLI:
1.4
2. 4
3.0
. 3x%-2x
3. Beruuciuts npenen lim——
P x-0 2x% —5x
OTBeThI:
2
1. -
5
2
2. ——
5
3.1
@ Cexumus 2
. sin3x
1. Haiitu lim
x—0 X
OTBeThI:
1. He ompeneneH npeaen
2. 3
3. ©
2. Haittu  lim A
x—0 tg X
OTBeThI:
1.2
2. mpezden He ompenereH
3. w
) arcsin X
3. Haittu lim ———
x—0 5 x
OTBeThI:
1. 02
2. 0
3.
@ Cexuus 3
3
. x* -1
1. Haiit  lim N —
x>0 X —5X+4
OTBeThI:
1. -1
2. ©

3. HE oMpeieieH

17
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2 J—
2. Hatitu Iimw
x—3 X =9
OTBeThI:
1 !
3
2. 2
5 13
6
x> —8

3. Haiitu lim — >
x=2 X7 =2X" +X-2

OTBeThI:

1.24

2. 4

3.1

@ Cexuus 4
1. Haittu limx+1—+x+4
X—00

OTBeThI:
1. -
2.0
3. -1

2. Haittu  lim ﬁ_ 2

>4 X +5-3

OTBeThI:
1.15

2. 1
3.0

3. Haittu lim X+7-4

X—9 \/;_3

OTBeThI:
1.1
2.0
3.0,75

@ Cexumus 5

1. OnpenenuTh TOUYKH pa3pbiBa QyHKIUN
X2, mpu X <1,

f(X)= X, mpu 1<xX<2,
X—=1 npu x> 2.

OtBersbI:
1. Touek pa3pbIBa HET
2.1; 2
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3.2

2. Omnpenenuth TOYKH pa3pbiBa G YHKIIUHA
10— X, mpu x <0,

f(x)= %, npu 0 < X < 3,

X, IpA X = 3.

OTBeThI:
1. O
2.0; 3
3.3

3. Onpenenuth TOYKH pa3pbiBa PyHKIUU
sin X, mpu X < 0,
f(x) = <x°, mpn 0<x<2,
1- %2, npu X > 2.
OtBernI:
1.0; 2
2. TOYeK pa3pbiBa HET
3.2

@ Cexuus 6

X+2
1. Berauciurts MIPOU3BOIHYIO (I)YHKI_II/II/Ii y=——
X

OTBeThI:

2x+1
5

2. BoruucnuThs Npon3BOAHYI0 QYHKIUU Y =

OTBeThI:
1. y'=0;

2. y=2.
V=5

3 y=—2
Y 5

3. Haiiute ipousoanyto Gynkiuu f (x), ecu f (X) =19 (2X +1) —-3x°

OTBeThI:
L2 g
cos® (2x+1)
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2

© cos(2x+1)
2

" cos’ (2x+1)

—3X

—6X

@ Cexuus 7

__ _sinx

1. Tlpoussoanas Gpyukuuu f (x) =X paBHa:

OTBeThI:

sinx-1

1. sin X X

!

2. £ (x) (sinx In x)

3. X In x cos X
X
2. llpousBoanas pynkiuu f (x): (COS x) paBHa

OTBeThI:
1. x cos x**

!

2. f(x) (xIn (cosx))
3. sinx

3. IIpousBogHas GyHKIHH g(x)= (tg x)x paBHa

OTBeThI:

1. g (x) (xIn(tg x))
2. x (tg x)*~
1

3. 2
Cos™ X

@ Cexuus 8

X
1. Haiitn nuddepenuman pynkuuu Yy = arctg 2
OtBerbI:

dx

t 4 (1+ x2)

X +16
4 dx
x? +16
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2. Haiitu nuddepenmman dpynkmun y = arcsin(2x)

OTBeTLI:
1 2dx
J1-4x?
5 2dx
1-x?
3 1
1-4x?

3. Haiitu muddepennman dpynxmmun y = arccos (3x)

OTBeThI:
1. -3 dx

1-x2
2. 1

1-9x?
3 —3dx

1-9x?

@ Cexumus 9

. y . x=3sin t

1. Haiitn nmpou3BoaHy0 —— (GyHKIIMH, 331aHHON MapaMeTpudecku
dx y =Cos t
OTBeThI:
1 —1 tg t
-3

2. —sint
3. 3cigt

X=t+sin2t

y =+t

d
2. Haiitu npon3BoaHyIo d—y (GbyHKIUY, 331aHHOI MapaMeTpu4ecKu
X

OTBeThI:
1
1. —
2\t
5 l+cos 2t

2\t
1

3.
24t (1+2cos2t)

. dy . X=t+cos 2t
3. Haittu npousBoiHYyIO d— (byHKIIMH, 3alaHHON TapaMeTpUYECKH
X

y=t*
OTBeThI:
1. 2t
2t
1-2sin2t

3. (1-2sin2t) ?
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@ Cexuus 10

1. Haiiti npoussozmyto Broporo nopsinka ", y = log, (x +1)
OTtBerbI:
1
X In3
-t
(x+1)*In3

3, L

X2

2. HaiitTi npou3BOJIHYIO0 BTOPOT'O MOPSAIKA y"', y =log, (3X —1)

OTBeThI:
T
(3x—1)2 In2
2 -2
1
“(Bx-1) 2

3. Haiitu npou3BOJHYIO BTOPOIO MOPSAKA y" , y=Ilog, (5X + 2)

OTBeThI:
I

X2

1
(5x+2) In4
25

3. - 2
(5x+2)"In 4

Tema 2. UnTerpanbHoe ucuyucjeHne pyHKIMU OHOM NepeMeHHOi

@ Cexuus 1

1. Onpenenute neppoodpazuyro Gpynxuuu f (x)=3x* —1, mpoxozsieit yepes TOUKy
M (L-1)

OTBeThI:

1. F(x):6x;

2. F(x)=x"—x+1
3. F(x)=x>-x-1

2.0npenenute nepsoodpasnyo Gyukmun f (x) = 4x® —2x +1 npoxozsieii Yepes TOUKy
M (10)
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OTBeTLI:
L F(x)=x"—x*+x-1;
2. F(x)=12x* -2

3. F(x)=x4—x2+x

3. Onpenenure nepBoodpasnyro GyHkiuu f (x) =5x* —6X° + 2X + 8 MpoXOoAAIIEH YEPE3 TOUKY
M (0;1)

OTBeThI:
1. F(x)=20x’-30x" +2;
2. F(x)=x"—x"+x* +8x—9

3. F(X)=x"—x*+Xx+8x+cC

@ Cexnus 2

dx
9+x?

1. Haiitu I

OTBeThI:
1 Larcig X+
3 3

2. 1In
6

X—-3

X+3

+C

. X
3. arcsm§+c

dx

2. Haitu _[ =
X*+4

OTBeThI:

X
1. arcsin=+c¢

2
2. In‘\/x2+4+x‘+c

3. 1arctg Xic
2 2

dx
x> —16

3. Haiitu J.

OTBeThI:
8 |x+4

+C

2. 1arctg Xic
4 4

3. In‘x2 —16‘+c
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@ Cexuus 3

. 5 3x
1. Haiitu I(XZ 2 + v +25] dx

OT1BeTHI:
1. garctgg+gln(x2+25)+c
2. 5In(x2 +4)+3In(x2 +25)+c

3. 5arctg g + 3arctg % +C

2.HaI?ITI/II( 2 X jdx:

9-x* x2+49
OT1BeTHI:
1. 2In‘9—x2‘—ln‘x2+49‘+c
2. lInﬂ—iln‘x2+49‘+c
3 3-x 2

3. —In‘9—x2‘—%arctg;+c

3. Haiitu I (Xz 3—81+ X23f4j dx

OTBeThI:

X—2

X+2
2. 9In‘x2 +81‘+3In‘x2 —4‘+c

1. Qarctg X + 3 In
9 4

3. arctg§+§ln‘x2 ~4l+c
9 2
@ Cexnus 4
1. Haittn pymxrumio f (X), ecim I f (x)dx =xsin4x+c,ceR

OTBeThI:
1. f (x) =sin4x + 4xcos4x

2. f (x) =—0,25xcos4x + 0,0625sin 4x
3. f(x):sin4x+xcos4x

2. Haii f f (x)dx = c, R
aiiTH (YHKIHIO (X),GCJ'II/IJ. (x) c032x+ ce
OtBerbI:

1 f(x)= =2

© 2sin2x
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2
2. f(x): _2X +CX
sin2x
3 f(x): c032x+22xsm2x
COS” 2X

3. Haiitn dynxmmo f (x), ecm j f (X)dx -e“ +c, ceR
OTBETHL:

1. f(x) —e¥

2. f(x):2xeX2

3. f(x)ziexz

@ Cexumus 5

1. Onpenenute neppoobpasnyro Gpynkuun f (x)=3x* —1, npoxoxsimeii yuepes TOUKy
M (L-1)

OTBeThI:

1. F(x)=6x;

2. F(x)=x*-x+1

3. F(x)=x*-x-1

2. Omnpenenute nepBoodpasnyto Gpynkuun f (x)=4x> —2x +1 npoxozsiei yepes TOuKy
M (1;,0)

OTBeThI:

1L F(x)=x"—x*+x-1;
2. F(x)=12x*-2
3. F(x)=x"—-x*+x

3. Onpenenure neppoodpasHyio Gpynkuun f (x) =5x* —6x° + 2X +8 mpoxozsimeil yepe3 TOUKy
M (0;1)

OTBeThI:
1. F(x)=20x>-30x"*+2;

2. F(x)=x° —x® +x*>+8x-9

3. F(X)=x"—x® +X+8x+cC
@ Cexuus 6

1. IIpy mHTErpUpPOBAaHNH 110 YACTSAM HHTETpasia j P (X) -e™dx, rue P(X) MHOTOYJIEH, CIeyeT OpaTh:

OTBeThI:
1. u=P(x); dv=e"dx

2. u=e”;dv="P(x)dx
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3. u:P(x)-e“X;dv=dx.

2. IIpu uHTErpUPOBAHUHU IO YACTSIM UHTErpaja j P (X)Sin Bxdx, rne P(x) - MHOrOdsIeH, ClIeTyeT

Opatb:

OTBeThI:
1. u=P(x); dv=cosBxdx

2. u=P(x);dv=sinBxdx
3. u=sinpgx;dv=P(x)dx

3. Ilpu uHTErpUpOBaHUU IO YACTSIM UHTErpajia IP(X)COS axdx, rae P(X)- MHOrOWIEH, ClIeyeT

Opatb:

OTBeThI:
1. u=P(x); dv=sinaxdx

2. u=cosax;dv=P(x)dx
3. u=P(x);dv=cosaxdx

@ Cexuus 7

1. lnsa unTerpana ICOS (ax + b) dx BeIOpaTh 3aMeHy TIEPEMEHHOA.

OtBerbI:

1. creneHHas 3aMeHa MMEPEMEHHOM;

2. TUHEeWHas 3aMeHa TIePeMEHHO;

3. 3aMeHa nepeMeHoM, NPUBOJAIIAS K JIorapu(pmy.

2.Jlns uHTerpana jtgx dx BEIOpaTh 3aMeHY NMePEeMEHHOI.

OtBeTnI:

1. creneHHas 3ameHa IEPEMEHHOW;

2. IMHEIHas 3aMeHa MepeMeHHOM;

3. 3aMeHa NepeMeHOH, MPHUBOASIIAS K JIorapupmy.

2 (V)
3. J1nst unTerpana _[ xe* dx BeIOpaTh 3aMeHY NepEeMEHHOM.

OtBeTbI:

1. creneHHas 3aMeHa IEPEMEHHOI;

2. TUHEeWHas 3aMeHa TIePEeMEHHO;

3. 3aMeHa epeMeHoM, MPUBOJAIIAS K JIoTapu(pMmy.

@ Cexuus 8

dx
1-8x

1. Beruncinutse J.

OTBeThI:
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1. —1|n|1—8x|+c
8

2. 1In|1—8x|+C :
8

3. -8In[1-8x|+C

=X-2
2. Beruucnurh '[ e’ dx

OTBeThI:
3
1. §e7 2+C;
7

3
2. Ze7 2+C;
3

Ex 2
3.e" +C
3. Berunucnuts '[sin(3—2x)dx

OTBeThI:

1. %cos(3—2x)+c;

2. —%cos(B—Zx)+C;

3. cos(3—2x)+C

@ Cexuus 9

In x
1. | —-dx
=
OTBeThI:

1. 1(Inx+1)+C;
X

2. —E(Inx+1)+C :
X

3. —i(ln x+1)+C

XZ

1
2. fxe’X dx

0
OTBeThI:
1. ex(x—1)+C;
2. e*(x+1)+C;
3. —*(x-1)+C

3. jx cos xdx

OTBeThI:

1. xsinx+cosx+C;
2. Xsinx—cosx+C ;
3. Xcosx+sinx+C
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@ Cexuus 10

1. [—Xd
J.(x2+1)2 ”

OTBeThI:
1

P ey
1
(x2+1)
1
__2(x2+1)
Z.J dx

¢5x—1

OTBeThI:

1. _E 5x-1+C;
5

2. J5x-1+C:

3. 2 5x-1+C
S)

2. —

+C:

+C

3.1 cos xdx

¢2§nx+1

OTBeThI:

1. —JZﬁnx+1+C;
2. JZﬂnx+1+C;

3.%J2ﬁnx+l+c

Tunosble 3a1aHus IS TOMAIIIHEHl KOHTPOJIbHOM padoThI

KonTtpoabnas padora Nel «Ilpeaesibl 1 HenpepbIBHOCTH

3aganue 1. Beruncnuts npeensl QyHKIMMA

1 2 3
lim X =X +2x . 2x*+5x-10 _ 4xP4Tx
m-—— lim lim
XX D ! x>0 2% —4x° +5
4 5 6
. 3x*+2x-5 x P arcsin5x
lim=——————— liml -2 im ———=
x>0 2X% + X+7 x| X+ 1 x>0 tg3x
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3aoanue 2. Uccnenyiite QyHKIMIO HA HEMTPEPHIBHOCTh U MTOCTPOTE TpaduK
X+1, x <0,

f(x)=1(x+1f, 0<x<2,
—X+4, XxX>2.

KonTtpouabnas padora Ne2 «/InpdepennuaibHoe HCUHCTCHHE)

2
1. Haiitu npenen gpynknuu lim w
x—=a 2X°+5X+2

2. HaiiTi npou3BOAHYIO IIEPBOTO NOPsAKA JUis (yHKIMMA:

a)y:§/3x2+1+§/x3—4,

NPU PA3TUYHBIX 3HAUCHUSX a. — 3; — 2; + 00

1 s
6)y=§tg X—ctgx+x.

3—x
3. Haitrn | ’(XO) ecm | (X) = u, X, =1.
(1 + x)
4. HaliTi mpou3BOAHYIO BTOPOro nopsiaka At pyHkuuu Y = X - arctgx
5. Mceneyiite GyHKmio u moctpoiire eé rpadux: f(x) =2x% + X - 3.
6. Haiigure HanbosbIiee 1 HauMeHblee 3HaYeHus Gpyukuuu f(X) = x*-8x? + 5 Ha OTpEe3Ke

[-3;2].
7. MatepuasnbHasi TOUYKa JBMKETCS MO 3aKoHY X(t) = —§t3 +2t? +5t. HaifTi CKOPOCTb M YCKOPEHHE B

MoMeHT BpemeHu t=5 c. (Ilepemerienue nu3mepsiercs B MeTpax.)
KonTtpoabsnas padora Ne3 «Heonpenenennblii nHTerpan. OnpenesieHHbINH HHTErPaJl v ero
NPUJI0KEHUS»

1. BsluncnuTe HeOnpeeIeHHbIN HHTErpa:

a) I(2x5+cosx+§/x_2—ﬂ+ 21 jdx;6)J.X2COS3XdX;
X X°+9

B) J‘ 2X+4 dx: r) je“X‘E’ dx.
X% +4x+3

2 3
2. BeruncnuTe onpeieseHHbli HHTErpa: a) I4X3dx; 0) IBX -In xdx.
1 2
3. Beruucaure miomaab KpUBOJIMHEHHON Tpaneuu, orpaHUueHHON TUHUSAMI Y=4 — X, y=0.
4. Haiitu o0beM Tena, MOJYYEHHOTO MpHU BpALCHUHM BOKPYr OCH aOCHHUCC KPUBOJIMHEHHOM

Tpaneuuu, OorpaHUYEeHHON JTUHUSIMU: Y = JX, y=0, x=1 x=4.

S. CKOpOCTh JIBMIKEHHS TOYKH HM3MEHSETCS IO 3aKkoHy V =3t° +2t+1 (m/c). Haiitu myts S,
MpoiiIeHHbIN ToukoM 3a 10 ¢ OT Hayasia JBUKEHUS.
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7.2. TunoBble KOHTPOJIbHBIE 3alaHUS WJIM HHbIE MaTepHaJibl, HEOOXOMMBbIe UIS1 OLICHKH
3HAHUI, YMEHNi, HABBIKOB M (MJIH) ONBITA B X0/1¢ IPOMEKYTOYHOM aTTeCTaluu

dopma MpoBeneHUs MPOMEXKYTOUHON aTrTecTaluu Mo AUCHUIUIMHE: AudQepeHInpoBaHHbIHI
3ayet (M0 pe3ysibTaTaM HAaKOMUTEIBHOTO PEHTHHTA WK B (JOPME KOMIIBIOTEPHOTO TECTUPOBAHMUSA).

YcTHOo-tuchMeHHas (opMa 1Mo SK3aMEHAIIMOHHBIM OWJIeTaM MpeJIoiaraeTcs, Kak MpaBUIo,
JUISL CIa4X aKaJIeMUYECKON 3aJ0JKEHHOCTH.

Bonpocs! (3aganust) 1Jist NOATOTOBKHU K AH((epeHIITPOBAHHOMY 3a4eTy

Koa nu naumenoBanue komnerennuu OK 1-6, 9
Tema 1. JuddepeHunanbHoe ucuucaeHne (PyHKIUH OJHOM NepeMeHHOi

1.  [aiite onpenenenue npenena ¢yHkiuu mo Kormm.

2. Jlaiite ompenerneHue OJHOCTOPOHHETO Tpeesa (pyHKIUH.

3. Maiite onpeneieHne 0ECKOHEYHO OOJIBIION (YHKITHH.

4.  [aiite onpenenenrne 6ECKOHEUYHO Majlol (DYHKIUU.

5. Jaiite onpenerieHre TEOPEMbI O CBSI3U (DYHKITMH UMEIOIIEH KOHEUHBIH mpenen ¢ 0.M.¢.

6.  Jlaiite ompezaeneHue T€OPEMbI O cyMMme 0.M. .

7. JlaiiTe ompezaesieHue TEOPEMBI O IPOU3BEICHUHN 0.M. (.

8.  JlaiiTe ompejeneHue TEOPEMBI O YaCTHOM 0.M.¢). 1 PYHKIIMH UMEIOIIUH KOHSUHBIH MpeIed.
9.  Jlaiite ompejeiieHue TEOPEMbI O OTHOIIICHHH 0.M.(p 1 6.0.0.

10. YkaxuTe OCHOBHBIC BH/IbI HEONPEICICHHOCTEH.

11. JlaiiTe ompeneneHre T€OPEMbI O CyMMe (Pa3HOCTH) MPEAEIIOB.

12. [aiite onpenaeieHue TEOPEMBI O IIPOU3BEICHUH MTPE/ICIIOB.

13. JlaiiTe onpeneneHUE TEOPEMBI O YACTHOM MPEACIIOB (QyHKITUH.

14. VYxaxwure [lepBbiii 3aMedaTebHBINA IPEIET.

15.  VYkaxwurte Bropoii 3amedaTensHBINA Tpeaed.

16. VYxkaxwure cneactsus IlepBoro 3amedarenbHOTO Mpeena.

17. PackpoiiTe MeTOl HAXOXKJICHUS TIpeesna JPOoOHO - PAllMOHATIBHON (QYHKIINH IPpU X —> 00
18.

Packpoiite MeTon HaxoxneHus npeaena lim (f (X))g(x) packpsbITHE HeompeaeneHuocTn 17
X—Xg

19. Vkaxwure ycroBHs HENIPEPHIBHOCTU (QYHKIIMH B TOUYKE.

20. VYxaxuTe KIacCH(PUKAIMIO TOYECK Pa3phIBa.

21. VYKaxuTe yCIIOBHE HETIPEPHIBHOCTH (DYHKIMH B HHTEPBAJIE.
22. YKaXuTe yCIOBHE HETPEPHIBHOCTH (DYHKIIMH Ha OTPE3KeE.

23. Jaiite onpenenenue Teopemsl Befiepmpacca.

24. Jlaiite onpenenenue Cnencteus u3 Teopemsl Beliepmrpacca.
25. Jlaiite onpenenenue Teopembl bombiano — Korm.

26. Jlaitre onpenenenue Crencteus u3 Teopemsr bombiiano — Komm.
27. JlaiiTe ompeeneHne aCUMIITOTHI KPUBOM.

28. VYKaxuTe IpaBHia HAXOXKICHHUS aCUMITOT.

29. JlaiiTe ompezeseHUE MPUpPAIICHHS apryMeHTa.

30. [aiiTe onpeneneHue NpupanieHus pyHKINH.

31. [aiiTe onpeneneHue Mpou3BOIHON QyHKINH.

32. VkaxuTe NMpU3HAK HEMPEPHIBHOCTH PYHKITUHU B TOUKE.

33.  Vkaxwurte npasmia 1udepeHITNPOBAHNS.

34. Vxkaxwute npaBmwio qudepeHInpOBaHUS CIOKHON PYHKIINH.
35. laiite onpe/esieHne NPOU3BOTHON BBICIINX ITOPSIIKOB.



36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

74.
75.
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Packpolite reoMeTpUueCcKUi CMBICIT IIPOU3BOJHOM.
PackpoiiTe MeXaHUYECKUI CMBIC IPOU3BOIHOM.
PackpoliTe 5JKOHOMUYECKUI CMBICT IPOU3BOIHOM.
Haiite onpenenenue auddepeHnnana nepBoro nopsaaka GyHKIUH.
Matite onpenenenune nuddepeHiuana N -ro nopsaka GyHKIUH.
Teopema (mipaBuiio Jlonurans).
YkakuTe He0OX0AMMOE YCIOBHE MOHOTOHHOCTH (DYHKIIMH U JJOCTATOYHOE YCIIOBUE
MOHOTOHHOCTH (DYHKIIHH.
VYkaxute onpenenenue Teopembl Ponst u Teopemsbl Jlarpanxka.
HeoOxonumoe ycrnoBrue MOHOTOHHOCTH (DYHKIIMU Ha UHTEpBAJIE.
VYKaxuTe yCIOBUE TOYKU IKCTpeMyMa (yHKIIHH.
JloctaTouHOE YCIIOBUE MOHOTOHHOCTH (DYHKIIMM Ha MHTEPBAJIC.
Jaiite onpeneneHne KpUTHYECKUX TOYECK (PYHKITUH.
JlocTaTtoyHOE YCIOBHE SKCTPEMYMA.
JocrarouHoe yciI0BHE MOHOTOHHOCTH.
YTBepkaeHHe 0 HauOOoJIbIIEM U HaUMEHBIIIEM 3HaueHUU (QYHKIIMH Ha OTPE3Ke.
WuTepBansl BRITYKIOCTH U TOUKH neperuda rpaguka GyHKIuY.
Teopema 0 BBIMYKIIBIX TpaduKax GyHKIIHH.
HeoOxoaumoe ycrnoBue TOUKHU neperuoa.
JlocTaTouHOE yCIIOBUE TOYKH Teperuoa.
Kon v naumenoBanue komnerennuu OK 1-6, 9
Tema 2. UnTerpajbHoe ucunciaenne GyHKIUU 0HOI NepeMeHHOMH

Jaiite onpeneneHue nepBooOpasHoil PyHKIUH .

JlaiiTe onpeneseHne HEONPEAEIEHHOIO NHTETpaa.

CBOICTBO CII0’KEHUE HEOIIPEIETICHHBIX NHTETPAJIOB.

CBOICTBO BBIHECEHUS IIOCTOSITHHOIO MHOKUTEIIS 3a 3HAK MHTErpaja.
I'eomeTpryeckue NpUI0KEHUS HEOIIPENETICHHOIO HHTETpaIa.

duznyeckue NpUIoKEHUs] HEONPEIEICHHOTO HHTErpaa.

Onummre popMysiaMyu METO]T 3aMEHbI IEPEMEHHOMN MPY UHTETPUPOBAHUH.
Onumure METo ] THTETPUPOBAHUS 110 YACTSIM.

JlaiiTe onpeeneHrue HHTErpaibHON cyMMbl it pyaknuu Yy = f(X) Ha [a, b].
JlaiiTe onpeneneHne onpeaeneHHoro HHTerpaia.

I'eomeTpuuecKkuii CMBICH ONIPENETICHHOIO HHTETpaIa.

®opmyna Herotona-JleitOHua.

OnpeneneHHbI HHTETPa OT JTUHEHHOM KOMOWHAIIMY HECKOJIBKUX (DYHKIIUH.
CBOICTBO OIPEAEIIEHHOIO NHTETpaJia 10 CAMMETPUYHOMY UHTEPBAILY.

®dopmyra 3aMeHbl IEPEMEHHOI B OIpe/IeIeHHOM UHTETpale. .

®dopmysa MIHTETPUPOBAHUSI 110 YACTSAM B ONPEAECTICHHOM HHTETpaIe.

[Tnommane GUrypsl, orpaHUIEHHON TpadrKOM HerpepbiBHON QyHKIwn Y = f (X) >0
[Lnommans GuUrypsl, OrpaHUIEHHON TpadUKOM HerpepbiBHON GyHKIHKn Y = f (X) <0
[Tnomanp Gurypsl, orpaHUYEHHON IrpauKOM HENpepbIBHON QYHKIUU Y = f(X), Korzaa
(GyHKIMS MEHSET 3HaK Ha OTpe3Ke [a; b]_

[Tnomane ¢urypsl, orpaHuueHHON rpaduKkamMu HEMPEPhIBHBIX PYHKIHUHN Y = fl(X) uys= fZ(X)

CBOICTBO 3aMEHBI HIDKHETO Tpe/iesia MHTErPUPOBAHUS Ha BEPXHUH U HA00OPOT.
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WuTterpan ot anrebpanyeckoil CyMMBbI ClIaraeMbIX.

CBOICTBO BBIHECEHHUSI IOCTOSIHHOTO MHOYKHUTEJIS 32 3HAK HHTErpana.

CBOICTBO MHTErpaJia MPU PaBEHCTBE BEPXHETO U HIKHETO MPEIEIOB HHTEIPUPOBAHHUS.
CBolicTBO 0003HaUEHUS IEPEMEHHBIX UHTETPUPOBAHMUS.

CBOICTBO MOAYJIS ONPEIETICHHOTO UHTErpaa.

Kon u nanmenoBanue komnerenuun OK 1-6, 9
Tema 1. IludgdepennuanbHoe ucuucjieHue PyHKUMHA OHOI MepeMeHHOoi

W 3XP44x-7
Haiitu I|m2—
x>0 2X° +X—3
a) 2/3
0) 1
c) 3/2
3
Hatitu lim X4 27
-3 x" —81
a)0
0) 2/5
c) 1/4

VX+3-3

Haiitu InIL‘rg3 NrEr iy
a) 1/3
6) 2
c) 2/3
Haittu lim w
x>0 Xsin 3x
a)2/3
6)0
c) &/3
Haiiti mpou3BoaHyr0 GyHKIUU Y = COS2X
a) -2sin2x
0) 2sin2x
c) 2Cc0SX
CocTaBUTh ypaBHEHHE KacaTenbHOH K TpaguKy GyHKImH Y = X° —4X , IapaaieabHOMR IpaMoit
y=8x+1

a) y=8x-16

0) y=8x+16

c) y=8x

Teno nBMXeTCS NPSIMOIMHEIHO MO 3aKOHY S (t) =t*-2t. Onpenenutb CKOPOCTh TeNA B

MOMeHT Bpemernn t =1

a) 2

0) 12

c)22

Tesno nBMXETCS NPSAMOJIMHEIHO MO 3aKOHY S (t) =t* — 2t . OnpenennTh ycKOpeHHs Tena B

MOMeEHT BpeMenn t =1
a) 2
0) 12
c) 22
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OGbeM MPOU3BOICTBA ONKUCHIBAETCS ypaBHeHHEM U = t°e'. BBIUMCIIUTE IPOM3BOAMTEILHOCTD
Tpyaa B MOMEHT t=2.
a) e?
0) 8e?
c) Se?
Haiitu HanGonbInee H HaUMeHbIIee 3Hauenne yHKImu Y = X° —6Xx° +4 Ha oTpeske [—1;2].
a) 4;-12
6)1;8
B) 0; 1
1-x°
x*+1

Haiitu sxcTpemy™msl QyHKIMH Y =

a)l

6)0

c)-1

Haiiti kpuTnyeckue Toukd GyHKIMK Y = X° —6X° +4 Ha oTpeske [— 1;2].
a)l

6)0

c) 1,4

HaiitTu nanbospiiee miim HanMeHblee 3HaueHne GyHKIUN Y =

a)l

6)0,5

c)0

Haiitu Toukn nepern6a, MHTEPBAIIBI BHIITYKJIOCTH BBEPX U BBITYKIIOCTH BHH3 rpaduka QyHKINN
y=3x"-5x>+1.

a)-1,0, 1

6)0,2

c)-1,0

> Ha unrepsane (0, 2).
X

Koa u nanmenosanue kommnerennuu OK 1-6, 9
Tema 2. UnTerpanbHoe ucuucjieHne (PyHKIHMN OHOM NepeMeHHOM

3
Haiitn J.e‘x‘dx :
-2
a) e?-e3-2
0) e? +e3-2
c)-2
CoCTaBUTh HHTErpaIbHYI0 cymMMy Gyrkimn f(X)=x° Ha [0, 2], pa3sGHB OTPE30K Ha YETHIPE
paBHBIX MOUHTEPBAJIA.

a) 1,75
0) 2,05
c) 1,5

2
Boraucnute ucnonssys popmyny Hetotona - Jleitbnuna J. x>dx
0
a)3
0) 4
c)2
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98.

Breruncauts:

O ey 00

Ug _3&) "

a) -4/3

0) -3/4

c)4/3
99.

Beraucnute MCTOAOM 3aMCHBI HCpCMeHHOfII

O Sy O
=] >
+ || &
< >

a) 3/32
0) 7/8
c)32/3
100. 0
[Tpu momomu GopMyIIbI UHTETPUPOBAHUS 110 YACTSIM BBIUUCIUTH HHTErpal Jxe_x dx .
-1
a)0
0)1
c)-1



