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

1.1. leab ocBoeHMST AUCHUIIJIUHBI

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

Koa xoMneTeHIInu HaunMenoBaHue KOMIEeTeHIINH

OK 1 BriOupats cioco0sl perienus 3aaa4d npo(ecCHOHAIBHON JesITeIbHOCTH
HIPUMEHHUTENBHO K Pa3IMYHBbIM KOHTEKCTaM;

OK 2 Hcnonp30BaTh COBpEMEHHBIE CPECTBA ITIOMCKA, aHAIIU3A U
MHTEepHpeTanuy HHPOPMAUU U HHPOPMALMOHHBIE TEXHOJIOTHH IS
BBINOJIHEHMSI 3314 IPOPeCCHOHATBHON 1€ TEIbHOCTH;

1.2. Ilnanupyembie pe3ybTAThl 0CBOCHHUS THCIUTIIUHBI

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yYatOIIUICS TOJIKEH:

yMeTb:

— pemiarh 3a7aud Ha OTHICKAHWE MPOM3BOAHOM CIOKHOM (DYHKIMHU, MPOU3BOJIHBIX BTOPOTO U
BBICILIUX TOPSI/IKOB;

— IPUMEHATH OCHOBHBIE METO/Ibl MHTETPUPOBAHUS IIPU PEILICHUU 3aa4;

— IPUMEHATh METOJbl MATEMaTUYECKOIO0 aHaiu3a IMpU PELIEHUH 3aJad I[PUKIATHOIO
XapakTepa, B TOM 4Hcie NpodhecCHOHaIbHOW HalpaBIeHHOCTH.
3HATh:

— OCHOBHBIE IOHATHUSA U METO/Bl MATEMATUYECKOTO AHAIN3A;

— OCHOBHBIE YHCJIEHHbIE METObI PELICHUS NPUKIIAIHBIX 3a/1a4.

1.3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

HucuunimHa  «MaremaTtuka» ~ OTHOCHTCA K = MareMaTH4eckoMy W oluiemy
€CTECTBEHHOHAYYHOMY IIUKJIYy OCHOBHOM ITpO(heCCHOHAIbHON 00pa30BaTeIbHON IPOrPAMMBI.
2. CTPYKTYPA U COAEP)KAHUE JUCHUITJINHBI
2.1. O0béM y4eOHOI JMCHUIUIMHBI U BUABI Y4eOHOil padoThl

OObmast Tpyno€MKOCTh qucuuIuHbl coctaBisier 108 yacoB. VX pacmpeneneHue mo BUIaM
paboT npecTaBiIeHO B TaOIUIIE:

Buabl yueOHBIX 3aHATHI U pad0ThI 00yYal0IHXCH TpynoemMkocTh, 4ac
OO0masi Tpy10eMKOCTh M CUMILINHBI 108/108
O6BeM padoThbI 00YyYAOIIHXCS BO 72/14

B3aMMO/ICHCTBUH C NPenogaBarTesiemM 1o BUAaM
y4eOHbIX 3aHATHIl (BcCero), B T.4.:

JIEKIIAHA 34/6
nabopaTtopHbIe pabOThI -

NPAKTHYSCKHUE 3aHSITHS 38/6

KYPCOBOE NMPOEKTUPOBAHUE (KOHCYJILTAIUN) -
CaMocTosiTeIbHAsSI paboTa 34/94

KouTpoJsb (4achbl Ha 3K3aMeH, 3a4€T, 2/2
KOHTPOJILHYI0 padoTy)

IIpomMe:kyTOUYHAsA aTTeCTALUA JAudpepeHnupoBaHHbIN 3a4eT

* [Ipumeyanue: -/ - COOTBETCTBEHHO JJIsl OYHOW/3a09HON (OPMBI 00yUICHUS



2.2. Coep:kaHue IMCHHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaMm, 113 cryaentoB OUHON ®OPMbI OBYYEHUSI

Koasb! Bujbl yue0Hol padoThI
KOMIIET€HITHIA, Pa6ora Bo
¢opmupoBanuio B3aMMO/IECTBHH C =
KOTOPBIX npenoaaBatejiemM % o
CIoCco0CTBYET @ o 5 g DopMBbI TEKYLIEr0 KOHTPOJIsA
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OK 1 Tema 1. luddepenunanbHoe ucunciaeHne GyHKIUM OHOH NepeMeHHOH Komnoxsuym
P y P y
OK2 1. TlonsTtue pyHKIMH 16/3 JoMarHsis KoHTposbHas paboTaNe
2. Ilpenensl ¢pynkuyuu. Beruncnenue npeaeiaos 1,2
3. IlpowmsBonHas (byHKLLI/II:I, e€ (pU3MUYECKUI U TEeOMETPUIECKUIT CMBICIT TecTupoBatue
4. Tlpow3BOJHAs CIOKHOW (YHKIIHH.
5. Jlndepenman hysKimn Pemenne npakTHyecKuX 3a1a4
6. IlpousBojHBIE BEICIINX HOPSIKOB
7. MHccnenoBanne QyHKIHMI C TOMOIIBIO MPOU3BOIHBIX
[pakruueckoe 3ansaTue Nel, DjeMeHTHI MaTeMaTH4ecKoro aHamu3a. OYHKIUS OoxHOU 4/0,5
nepeMeHHOH. OCHOBHBIC 3IeMeHTapHble GYHKIMK. Boraucienue npeaenos QyHKIUH.
IIpakTuyeckoe 3anaTHe Ne2. BeruncieHre NPON3BOJHBIX 3JIEMEHTapHBIX (QYHKIMH 2/0,5
IIpakTuyeckoe 3ansaTHe Ne3. BeruncieHre NpON3BOJHBIX CIOXKHBIX (DYHKIHNA 2/0,5
MpaxkTuueckoe 3ansiTue Ned. Jluppepennnposanne GyHKIHiA 4/0,5
IIpakTuyeckoe 3ansaTHe Ne5. [Ipon3BoHbIe BHICIINX MOPSAKOB. ['eomeTpudeckuii n Gpuznueckuii 2/0,25
CMBICI TPOU3BOTHON (DYHKIIMU OTHOM MepeMeHHOM
IMpakTuyeckoe 3ansitue Ne6. Bospacranue u yobiBanue GyHKIHHA. IKCTPEMYM BYHKITAH 2/0,25
IIpakTnyeckoe 3ansitue Ne7. MccnenoBanue GyHKUMH 1 NOCTpOCHUE IPadUKOB 2/0,25
IpakTnyeckoe 3ansitue Ne8. PerieHre NpuKIIaaHbIX 3214 2/0,25
CamocTosTeJpHast paGoTa 00yYaoImHXCs 17/47
1. TlepBblit 1 BTOpO# 3aMedaTeIbHbIC TIPEIEITBI
2. OgmHoctoponnue mpexaenbl. HempepbiBHOCTh GyHKnmu. Touku paspeia | m Il poma.
ACHMITOTBI.
3. Hccnenosanue QpyHKIMK Ha HENIPEPHIBHOCTh
4. BrluucieHue npesiesos ¢ MOMOIIbIo npasuia Jlonurans
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OK1 Tema 2. UnTerpajibHoe ucuucjieHue GyHKIMH OTHOI IepeMeHHoii Komnoxsuym
OK2 1. HeompeneneHHbII HHTETpAl, €ro CBoWcTBa. Teopema 00 HHBapHaHTHOCTH (popMyI 18/3 JlomaniHsisi KOHTpOJIbHAs paboTa
HHTETPUPOBAHIIS. Ne3
2.OCH01EHLIe METOJIbl HHTETPUPOBAHMS: HETIOCPEACTBEHHOE HHTETPHPOBAHNUE; 3aMEHA TecTupoBanue
MepEeMEHHOI1; 110 YacTsIM.
. . Pemenne npakTHyecKux 3a1a4u
3. nTerpupoBaHue BhIpaKEHHH, COJEpPIKAIMX KBaIPATHBIH TPEX4JIeH B 3HAMEHATEJIE.
WurerpupoBanue npocreininx paunonanbHeix gpooeii I, 11 u 111 Tunos.
4. PaznoxeHune IpoOHO-pallMOHATIBHBIX (GYHKIMH Ha pocTeiimue 1pobu. Meron
HEeOoTpeeIeHHBIX KO3 PUITUESHTOB.
5. MHTerpupoBanre QyHKIUI, COMEPKAIIX IPOU3BEICHIE TPUTOHOMETPHUECKUX (yHKIIHH.
6. Onpenenenue onpeAeseHHOro HTerpaia. ['eomeTpuyeckuii 1 MEXaHU4EeCKU I CMBICI
ompeeeHHoro uaTerpana. CBOWCTBa ONpeaeTICHHOTO HHTETpaja.
7. ®opmyna Herorona-Jlefitoaniia. OCHOBHBIE METOIBI BEIYUCIICHUS OTIPEACTICHHOTO
WHTETpaia: HHTETPUPOBaHHE 10 YaCTIM; 3aMEHa IIePEeMEHHOM.
8. IlpuMeHeHHE OIpeIeIEHHOTO HHTErpaia MPH PeIICHUH MPUKIATHBIX 3a/1a9
[pakruueckoe 3amsitme 9. HemocpencTBeHHOE  HWHTETPHPOBAaHUE TP  BBIYMCICHHUU 4/0,5
HEOIPEEIIEHHBIX UHTETPAJIOB
MpaxkTuueckoe 3ansitue 10. MeTo bl HHTErPUPOBAHHS B HEOTIPEACIEHHOM HHTETPAIIE 2/0,25
IIpakTuyeckoe 3anaTue 11. MHTerpupoBanue npocreitmux apobeii 1, 2, 3 Tumnos 4/0,25
Mpakruyeckoe 3auaTue 12. WHrerpupoBanue JApoOHO-pAMOHATIBHBIX (YHKIUH METOI0M 2/0,5
HEOoNpe/IeNICHHBIX [TePEMEHHbIX
IMpakTuyeckoe 3ausitue 13. HTErpUpOBaHIe TPUTOHOMETPHUECCKUX (DYHKITHI 2/0,25
IMpakruyeckoe 3anaTHe 14. Beruucienue onpeaenéHHbIX HHTETPAIOB Pa3InuyHBIMM METOJaMHU 2/0,25
Hpakruyeckoe 3amsatue Nel5. [IpuOnmxkéHHOE BBIYKCICHUE OMNPEICIEHHBIX WHTEIPAIIOB. 2/1
Vcnonp30BaHue ONPEICICHHOTO HHTErpasia IPU BRIYHCICHUH IUIONIAICH
CamocTosiTe1bHast padoTa 00y4YaroIuXCs
1. Hurerpuposanue GyHKIHIHA, PAIMOHATBHO 3aBUCSIINX OT TPUTOHOMETPUUYECKUX (DYHKIUIH 17/47
2. Hecob6crennsie unrerpaisi (I-ro u ll-ro poxa).
3. MHccnenoBanne Ha CXOAUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
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HUTOI'O 3a cemectp | 34/6 38/6 34/94
2.3. @opMbI M KPUTEPHUH TEKYIIEro KOHTPOJISA YCIeBAeMOCTH (TEXHOJIOTHYECKasi KAapTa JJIsl CTYJIeHTOB 04HOi (opMbI 00y4eHUs1)
®DopMBbI TeKYLIEr0 KOHTPOJIS KosmmuecTto konTpoabnbix | KoanvecTso 021108 3a 1 KOHTP. TOUKy | Makc. BO3M. K0JI-BO 0a/110B
TOYEK
Komnoksuym 2 10 20
JloMalHssi KOHTpOJIbHAs paboTa 3 5 15
Pemenue npaktuueckux 3aaay 15 1 15
TectupoBanme 2 25 50
HToro no nucuuiviuge 100 6a1s10B

2.4. llIxkaya oueHKH pe3yJIbTATOB OCBOCHHUA IMCUMILINHBI, CQOPMHUPOBAHHOCTH Pe3yJIbTATOB 00y4eHUs

®Dopma nIpoBeaeHHs

YcaoBus gonycka

IIxaJbl OLEHKH YPOBHSA

l'[pOMe)KyTO'll—[Oﬁ C(bOpMPlpOBa]—[HOCTﬂ pe3yabTaToB Ikana OICHKH YPOBHS OCBOCHUS TUCHUIIJIHHBI
arTrecranmmu Oﬁy‘le]{l/lﬂ
YpoBHeBas mKana 100 6ampHast mkama, | 100 6ampHAs mKana, 5-6ammpHas mKkana, Henu(GepeHInpOBaHHA

OIICHKH KOMITETCHIIUI % % muddepeHpoBaHHas OlleHKa/0at sI OIICHKA
JuddepeHunpoBaHHbII JIOITyCKar0TCs BCE JIOTIOPOTOBBIN HIKe 61 HIKe 61 «HEYIOBJIETBOPUTENILHOY / 2 HE 3a4TEHO
3a4er (1Mo pe3ysbTaTam CTYIECHTBI MOPOTOBBIIA 61-85,9 61-69,9 «yJIOBJIETBOPUTEIBHOY / 3 3aYTEHO
HaKOIMUTEIBHOIO 70-85,9 «xopomoy / 4 3a4TEHO
peiiTuHra wi B opme MOBBIIIIEHHBIA 86-100 86-100 «OTIAYHOY» / 5 3a4TEHO
KOMITBFOTEPHOTO

TECTUPOBAHUS)




3. METOOJUYECKHE YKA3AHUA JJIs1 OBYYAIOIIUXCA IO OCBOEHHUIO
JUCIHUIIVINHBI

3.1. O01mmue MeETOAMYEeCKHUE peKOMeH AU no OCBOCHHUIO JTUCIHHUIIINHEI,
o0pa3oBaTejibHbIEe TEXHOJIOTHH

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

KontakTtHas paGora MOXeT ObITh ayAMTOPHOM, BHEAYIUTOPHOM, a TaKKe IMPOBOAUTHCS B
AJIEKTPOHHON WH(GOPMAIMOHHO-00pa3oBaTensHOi cpene yHuBepcurera (naiee - 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 npoBeneHMM y4eOHBIX 3aHATHH 1O JUCLUIUIMHE OOECHeuuBaeTcs pa3BUTHE Y
00y4aromuxcsi HABBIKOB KOMAaHIHOW Pa0bOThI, MEKIMYHOCTHONH KOMMYHUKAIIUU, IPUHATHS PELICHUH,
JUJIEPCKUX KauyecTB (BKJIFOYAs IPOBEJCHUE MHTEPAKTUBHBIX JEKIMH, TPYNIOBBIX JUCKYCCHH, POJIEBBIX
UTp, TPEHUHT'OB, aHAIN3 CUTYalluld U MMUTAIIMOHHBIX MOJEJIEH, MpernoaaBanne JUCIUIUIMHEL B (hopme
Kypca, COCTaBJI€EHHOIO Ha OCHOBE pe3yJIbTaTOB HAYYHBIX HCCIIEAOBAaHHUM, IPOBOJAUMBIX
YHUBEPCHUTETOM, B TOM YHCJIE€ C YYETOM PETHOHAJBHBIX OCOOCHHOCTEH MNpOodhecCHOHAIBHON
NeSITebHOCTH BBIITYCKHUKOB U IOTpeOHOCTEN paboronaTeneil).

[IpenogaBanue QUCHMILIMHBI BEAETCS C MPUMEHEHHEM CIIEIYIOIMX BHJIOB 00pa30BaTEJIbHbBIX
TEXHOJIOTUM:

-0a1bHO-PeUmuUH2068as MEXHON02USL OYEHUBAHUSL,

- 9IeKMpOHHOE 0OyUeHue;

- npobnemnoe obyuenue;

- pazbop KOHKpemHuIX Cumyayuii

Jlnisi OleHKHM 3HAaHWK, yMEHWI, HAaBBHIKOB M YPOBHSA C(HOPMHUPOBAHHOCTH KOMIIETEHIIMU I1O
JUCLUIUIMHE HpUMEHsieTcs OalIbHO-PEUTHUHIOBas CHUCTEMa KOHTPOJS M OLEHKH YCIEeBAaeMOCTU
CTYIEHTOB. B OCHOBY OalyibHO-pEHTHHIOBOM CHCTEMBI IOJIOXKEHBI MPHUHILMUIIBIL, B COOTBETCTBUU C
KOTOpbIMH (OPMHUPOBAHHE PEUTHHIa CTyJIEHTa OCYLIECTBISAETCS B XOJIe TEKYLIEro KOHTPOJIS
ycrieBaeMocTH. MakcumanbHOe KoJmdecTBo 0amioB B cemectpe — 100.

[lo wroram Tekymell yCHeBaeMOCTH CTYJCHTY MOXKET OBbIThb BBICTAaBJI€HA OIIEHKAa I10
IIPOMEXYTOUHOM aTTecTallii B COOTBETCTBUU 3a HaOpaHHBIMU 3a cemecTp Oamtamu. CTyaeHTam,
HaOpaBIIUM B XOJi€ TEKYLIEro KOHTPOJs yCHeBaeMOCTH Mo aucuuruimHe or 61 no 100 OGamnoB u
BBHIITOJIHUBIIAM BCE 0Os3aTeNbHBIE BUABI 3alUIAHUPOBAHHBIX YYEOHBIX 3aHATHHA, MO PEIICHUIO
npernojiaBatenss 0e3 TPOXOXKICHUS TMPOMEXKYTOYHOM aTTeCTallud BBICTABISETCS OLIEHKAa B
COOTBETCTBUU CO IIKAJION OLEHKU PE3yIbTaTOB OCBOCHUS TUCIUIINHBI.

PesyabTar 00ydyeHusi cuuTaercss c(OpPMHUPOBAHHBIM (TMOBBIINIEHHbI YPOBEHb), €CIU
TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO IOJHOCTHIO; NPHU YCTHBIX COOECETOBaHMSX CTYIEHT
UCUEPIIbIBAOIE, IOCIEeI0BaTEIbHO, YETKO M JIOTMUECKH CTPOHHO H3iaraeT y4yeOHBbI Marepua;
CBOOOJHO CHpaBiseTCs C 3ajayaMd, BONpPOCAMM U JPYTMMM BHJIAaMHU 3aJaHUl, TpeOyroIux
NpUMEHEHHs 3HAHUM, UCIOJIb3YeT B OTBETE JOIMOJHHUTEIbHBIH MaTepual; BCe NpPeayCMOTPEHHbIE
paboueil yueOHOW mporpamMmol 3alaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJICHHBIMU
TpeOOBaHUSAMH, CTYJEHT CIIOCOOCH aHATU3UPOBATh IOJYYEHHBIE pPE3YNIbTaThl; MPOSBISET
CaMOCTOSITENIbHOCTh TPU BBIOJHEHUH 3aJaHHM, KaueCTBO MX BBIIIOJHEHUS OLICHEHO YMCJIOM OaljioB
or 86 mo 100, YTO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(HOPMUPOBAHHOCTH peE3yIbTaTOB
00yJeHUsI.

Pesynbrar o00y4eHusi cumrTaercsi CcQOPMHMPOBAHHBIM (IIOPOrOBBLIH YPOBEHb), €CIIH
TEOPETUYECKOE COJEp)KAHUE Kypca OCBOEHO TMOJHOCTBIO; MpPH YCTHBIX COOECeIOBaHUSAX CTYAEHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOWHO u3jiaraeT y4eOHBIH MaTepuall; CIpaBIseTcs C
3ajjayaM#, BOIMPOCAMH U JPYTUMH BHIAMH 33JaHUl, TpeOYIOIIWX TpPHMEHEHHs 3HAHWH; BCeE
IpeyCMOTpEHHBIe pabouell yuyeOHOM mporpaMMoil 3aJaHusi BBIIOJIHEHB B COOTBETCTBHHM C
YCTaHOBJIEHHBIMU TpPEeOOBaHUSMH, CTYIEHT CHOCOOEH aHaJIM3UpOBATh IOJIyYEHHBIE PE3YJIbTaThI;
IPOSIBIISIET CAMOCTOSITENIBHOCTh TIPU BBIIIOJHEHUM 3aJJaHUN, KA4eCTBO HX BBIMOJIHEHHUS OLIEHEHO



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

PesyabTaT 00yyeHHsi cunTaercsi Hec)OPMHMPOBAHHBIM, €CJIU CTYJIEHT MPU BBINOJIHEHUH
3aJaHUii HE JEMOHCTPUPYET 3HAaHUI y4eOHOTO Marepuana, JOIMYCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMU 3aTPyJHEHUSMHU BBINOJHSACT 3aJaHUSA, HE JIEMOHCTPUPYET HEOOXOIUMBIX YMEHHUH,
KAaueCTBO BBITIOJHEHHBIX 3aJaHUl HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHMSIM, KAueCTBO HX
BBITNIOJTHEHUSI OLEHEHO YHCIIOM 0alljIoB HUKE 61, 4TO COOTBETCTBYET JOMOPOIOBOMY YPOBHIO.

3.2. MeToanyeckue yKazaHusl 10 CaMOCTOSITeJIbHOH padoTe 00ydyarouuxcs

CamocrosTenbHas paboTa obecrieunBaeT MOArOTOBKY 00yUarOUIerocs K ayIMTOPHBIM 3aHITHSIM
U MEpONPUATUSAM TEKYLLIEro KOHTPOJII U MPOMEKYTOYHOW aTTECTALlUU IO M3Y4aeMOH IUCLUIUIMHE.
Pe3ynbrarhl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYAIOLIEroCsl Ha 3aHATHSAX M B KaueCcTBe
BBITOJIHEHHBIX MTPAKTUYECKUX 3a1aHUH U JPYruX (OPM TEKYIIEro KOHTPOJIS.

[Ipy BBIOJIHEHWH 3aJaHUM [JIS1 CAMOCTOSATENIbHOM paboThl pEKOMEHIyeTcs MpopaboTka
MaTepHaJIOB JIEKIUN 10 KaXKI0M MPONJECHHON TeMe, a TaKKe U3y4EHUE PEKOMEHIYEMOH JINTEepaTyphl,
npejacraBieHHon B Pa3nene 4.

B mpouecce caMocTOATENbHOW pabOThl MpPU HM3YYEHUH JUCUUIUIMHBI CTYJIEHThl MOTYT
UCIIONIb30BaTh B CIEHUAIU3UPOBAHHBIX AyIUTOPHUSIX ISl CAMOCTOSITEIbHOM pabOThl KOMITBIOTEPHI,
o0OecrieynBaroIIeMy JOCTYIl K HPOrpaMMHOMY OOECHEYEHHI0, HEOOXOIUMOMY sl H3y4YeHUs
TUCIUILIMHBL, a Tak)Ke TOCTYI uepe3 MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «HTepHeT» K
AIIEKTPOHHON WH(pOpMAIMOHHO-00pa3zoBarenbHOll cpene yHuBepcutera (DMOC) u 3rmeKTpoHHOM
oubnuoreynoit cucreme (OBC), rme B 31MEKTPOHHOM BHJE pacIoyiaraloTcsi ydeOHble U y4deOHO-
METOJMYECKHE MAaTE€pHalIbl, KOTOPbIE MOT'YT OBITh MCIOJIb30BaHBl JUIsl CAMOCTOSTEILHON paboThl IpU
W3YYECHUU JUCIUILTHHBIL.

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



9

4. YYEBHO-METOAUYECKOE U HUH®OPMAILMOHHOE OBECIIEYEHHME
JUCIHUIIVINHBI

4.1. IlepeyeHb OCHOBHOI W JONMOJHHUTEJIbHOH Y4eOHOIl JUTEepaTypbl, HEOOXOAUMOW IS
OCBOEHMS THCIUIIHHBI
OcHoBHas JuTeparypa:

1. JlamasH, A. A. Martemaruka : yue0. 1uist cpea. npod. oopazoBanus / A. A. JlanasH. - 3-¢
u3a., ucnp. u jpomn. - JlokymeHnt read. - MockBa : UHOPA-M, 2024. - 544 c. : un. - (Cpennee
npodeccuonansHoe oOpazoBanme). - I[lpmn. - URL: https://znanium.ru/read?id=441272 (nara
obpamienns: 13.03.2025). - Pexxum goctyna: s aBTopus. mosbs3oBatencii. - ISBN 978-5-16-102338-
9. - TexcrT : NMeKTPOHHBIH.

2. HNanasH, A. A. COOpHUK 3a7a4 110 MaTeMaTUKe : y4eb. MmocoOue i CTYJACHTOB Cpel.
npod. oopazoBanus / A. A. lamgasH. - 3-e u3n. - Jlokymenr read. - Mocksa : ®OPYM [u ap.], 2021. -
350 c. - (Cpennee mpodeccuonanpaoe obpasosanme). - URL: https://znanium.com/read?id=398658
(mata oopamienus: 13.03.2025). - Pexxum nocryma: i aBTOpH3. moJib3oBareseid. - ISBN 978-5-91134-
803-8. - 978-5-16-006305-8. - 978-5-16-103013-4. - TeKcT : 3JIeKTPOHHBIH.

3. IOxmo, H. C. Maremaruka : y4e0. miusa cpen. npod. obpasosanus / H. C. HOxHo. -
Joxyment read. - Mocksa : UHOPA-M, 2024. - 204 c. - (Cpennee npodeccuoHaibHoe 00pa3oBaHue).
- URL: https://znanium.ru/read?id=443249 (mata ooOpamenus: 13.03.2025). - Pexxum goctyna: amis
aBTOpH3. osib3oBaTener. - ISBN 978-5-16-109475-4. - TekcT : 3MeKTPOHHBIH.

JlomonHuTeNbHAS TUTEpATYpA:

4. Tonosuna, JI. FO. Marematuka. AyauTtopHas U caMmocCTOsiTeJIbHas padora : yueo.
noco6ue ansa CIIO / JI. FO. I'onoBuna, JI. b. Peibuna. - lokyment read. - Cankr-IletepOypr [u ap.] :
Jlanb, 2025. - 133 c. - Ilpun. - URL: https://reader.lanbook.com/book/455675 (mata oOpamieHus:
13.03.2025). - Pexxum moctyma: uis aBTopu3. mosb3oBareneil. - ISBN 978-5-507-51678-0. - Tekcr :
AJIEKTPOHHBIN.

5. OuxoB, B. ®. ®usuko-maremaTudeckue 3Tobl ¢ Mathcad u MHTepHET : yueb. mocodue
/ B. ®. Oukos, E. I1. boromonosa, JI. A. UBanoB. - U3n. 2-e, ucnp. u gom. - Jlokyment Reader. -
Cankr-IlerepOypr [u ap.] : Jlans, 2022. - 557 c. - (YueOuuku 11st By30B. CrielinanbHasi TUTEpaTypa). -
URL: https://reader.lanbook.com/book/212771 (mara oopamenwus: 13.03.2025). - Pexxum pocrtyma: mis
aBTOpH3. noJsib3oBateneit. - ISBN 978-5-8114-2127-5. - TekcT : 3IeKTpOHHBIH.

6. PzaeBa, M. JI. MaremaTuka. Penienne TekcTOBBIX 3a1ad : y4ueb. mocooue mis CIIO / M.
J. P3aesa ; mox pen. K. U. byiinosa. - Jlokymenr read. - Cankt-IletepOypr [u ap.] : Jlans, 2025. - 114
c. - Cmpas. wmarepman. - URL: https://reader.lanbook.com/book/455681 (mara oOparieHus:
13.03.2025). - Pesxxum jmoctyma: uis aBTopu3. mosb3oBareneit. - ISBN 978-5-507-51697-1. - Tekcr :
AIEKTPOHHBIN.

7.  PzaeBa, M. /I. MaTtemaruka: ¢GyHKIIUH, TPOU3BOAHbBIC, MHTETPAJIBL. | y4eb. mocobdue s
CIIO / M. J. P3aeBa ; mox pen. K. U. Byiinosa. - Jlokymenrt read. - Cankt-IletepOypr [u ap.] : Jlans,
2025. - 104 c. - Cnpas. marepuai. - URL: https://reader.lanbook.com/book/455657 (nata obparenus:
13.03.2025). - Pesxxum nmoctyma: uis aBTopu3. nosb3oBareneil. - ISBN 978-5-507-51615-5. - Tekcer :
JJIEKTPOHHBIN.

8. Cnaiin-nexkuus mno gucuumiinHe "Martematuka" mo Teme "uddepeHumnanbHbie
ypaBHeHus" : ans Beex cnernuanbHoctei CI1O / [ToBomk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"),
[Kad. "Beicir. matematuka'] ; coct. O. 0. MBanoga. - Tomesattu : [IBI'YC, 2018. - 212 Kb, 24 c. -
CD-ROM. - Munum. cuctem. tpeboBanusi: OC Windows 2000 XP/Vista, Internet Explorer 6.0, Intel
Pentium 3, 500 MI'ti, O3V 128 MG, skpan 1024x768, 1uB.16 6ut. - 100-00. - Tekcr : 2IeKTPOHHBIN.

9.  Cunaiig-paktukyM "lIIpakTHKO-OpHEHTHpPOBaHHbIE 3aJauu” MO pas3jfeiaM JUCLUIUIMH
"Marematuka" u "DIeMeHTHI BhICIIeH mMatemaTuku" : 3 cemecTp i Beex crnerumanbHocTe CIIO /
[ToBomx. roc. yH-T cepsuca (PI'BOY BO "IIBI'YC"), [Kad. "Beicii. matematuka'] ; coct. I'. A.
Kupnuek. - Tonpsitt : [IBI'YC, 2018. - 3,48 MB, 102 c. - CD-ROM. - MuHHM. cucTeM. TpeOOBaHUS:
OC Windows 2000 XP/Vista, Internet Explorer 6.0, Intel Pentium 3, 500 MI', O3V 128 M6, skpan
1024x768, 11B.16 6uT. - 100-00. - TekcT : 37eKTpOHHBII.
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4.2. IIpodeccuonanbHble 0a3bl JaHHBIX, HH(POPMANMOHHO-CIPABOYHBbIE CHUCTEMbI,
HHTEPHET-Pecypchl

1.  Allmath.ru : Bcs maremaruka B ogHoMm mecte : caiiT. — URL: http://www.allmath.ru/ (mara
obpamienns: 03.02.2025). - TeKCT: 3I€KTPOHHBIH.

2. eLIBRARY.RU : nayunas snekTtpoHHas OuOnmorteka : cailT. — Mocksa, 2000 - . - URL:
https://elibrary.ru  (mara obpamenus: 03.02.2025). — Pexum gocTyma: Uis  3apErHCTPHUD.
IIOJIb30BaTeseN. — TEKCT: 2JIEKTPOHHBIMN.

3. Math-Net.Ru : caiit / Maremarndeckuii uactutyt uM. B. A. Crexiaoa PAH, 2020. — URL :
http://www.mathnet.ru/ (1ata oopamerus: 03.02.2025). - TekcT: 3JeKTPOHHBIH.

4.  Koncynpsrantllmtoc : cnpaBounast mpaBoBasi cuCrema : caiit / 3AO «Koncynprantllmocy. —

Mocksa, 1992 - . - URL: http://www.consultant.ru (mara oopamenuss 03.02.2025). - Tekcr
AJIEKTPOHHBIN.
5. DmekrponHas OubmnoTedHas cucTeMa IIOBOJDKCKOTO TOCYIApCTBEHHOI'O YHHBEPCHTETA

cepsuca : cait / ®I'BOY BO «IIBI'YC». — Tombsartr, 2010 - . - URL. : http://elib.tolgas.ru (aara
obpaimenus 03.02.2025). - PexuM nocTyma: 1y aBTOPHU3. MOJIb30BaTENCH. - TEKCT : 3JIEKTPOHHBIM.

6.  DrekrpoHHO-OMONMOTEYHas cuctema Znanium.com : caiit / OO0 "3HAHUYM". — Mockaa,
2011 - . - URL: https://znanium.com/ (xara obpaimmenus 03.02.2025). - Pexxum gocrtyma: s aBTOpH3.
IIOJIB30BaTENeH. - TEKCT : AIEKTPOHHBIN.

7.  DnexTtpoHHO-OuOmuoTeunas cucrema Jlansp : caiir / OOO "ObC JIAHbB". - Mocksa, 2011 - . -
URL: https://e.lanbook.com/ (mara oOpamenuss 03.02.2025). - Pexxum pocryma: i aBTOPHS.
MOJIb30BaTeNeh. - TEKCT : AIIEKTPOHHBIH.

4.3. [IporpaMmMHoe obecrieyeHne

HNudopmannonnoe obecrieueHne y4eOHOTO Mporecca MO AUCHUIUIMHE OCYIIECTBISIETCS C
UCIIOJIb30BAaHUEM  CJIEAYIOIIEr0 MPOrpaMMHOTO oOecnedeHus (JIMIEH3MOHHOTO U CBOOOIHO
pacIpoCTpaHseMOro), B TOM YUCJI€ OTE€YECTBEHHOI'O ITPOU3BOJICTBA!

Ne HaumenoBanme YcaoBus nocryna
n/n
1 Microsoft Windows U3 BHYTPEHHEN CETH YHUBEPCHUTETA (JIMIIEH3UOHHBIN JOrOBOD)
2 Microsoft Office U3 BHYTPEHHEN CETH YHUBEPCHTETA (JIMIIEH3UOHHBIN JOrOBOD)
3 KoncynsrantlImoc U3 BHYTPEHHEN CETH YHUBEPCHTETA (JIMLIEH3MOHHBIN 0TOBOP)
4 C10 MOODLE U3 JIE000H TOYKH, B KOTOPOM HMEETCsI TOCTYII K ceTd MHTepHeT
(JIUIICH3MOHHBIH JOTOBOP)



http://www.mathnet.ru/
http://www.consultant.ru/
http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
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5. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITO JMCIIUIIJIMHE

CrenpanbpHble MOMEUICHUS NPEACTABISIIOT COOOW y4yeOHBIE ayAWTOPUHM Ui TPOBEICHHS
3aHATUM BceX BHUJOB, IPEAYCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOi, B TOM YHUCIIE TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTALUH, TEKYHIETO KOHTPOJS M IPOMEKYTOYHOW aTTECTAallMd, a TaKxkKe
IOMEIIEHUsT ISl  CaMOCTOATENbHOM  paldoThl, MacTepckue U J1abopaTOpHM, OCHAIEHHbIE
000OpyIOBaHUEM, TEXHHYECKMMHU CpPEACTBaMH OOY4YeHHs U MaTepHajaMy, YYUTHIBAIOIIUMHU
TpeOOBaHUS MEXKAYHAPOIHBIX CTAaHIAPTOB.

3aHATUSA JIEKIMOHHOIO THNA. Y4YeOHble ayAWTOPUM JUIsl 3aHATUH JIEKLMOHHOTO 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 MOocoOus (IpPE3eHTAlMU IO TeMaMm
JeKIMii), obecrneynBaroue TeMAaTUYeCKUe WIUIIOCTPALMM, COOTBETCTBYIOIIME NaHHOH Iporpamme
JVCLIATUTAHBL.

3aHATUS CEeMHUHAPCKOr0 THNA. Y4eOHbIC AayAUTOPUM JUIsl 3aHATUH CEMUHApCKOTo THIIA
YKOMIUIEKTOBAaHBI MEOEITBIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHUS, CITYKALTUMH JUTS TPEICTABICHHS
yueOHOI nHpopMaLK (CTallMOHAPHbIE UM NIEPEHOCHBIE HA0OPhI JEMOHCTPALIMIOHHOIO 000PYI0BaHUS
(IpoeKTop, 9KpaH, KOMITBIOTEP/HOYTOYK).

IIpomexkyTounasi arrecraumsi. Jlis [poBeAeHUS NPOMEKYTOUHOW aTTeCTAlMM 110
JTUCHUTUTMHE HWCTOJB3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAICHHBIE KOMITBIOTEPHON TEXHHKOW C
BO3MOXKHOCTBIO MOJKIIOYEHUs K ceTu VHTepHeT M obecniedeHHeM JA0CTyna B 3JEKTPOHHYIO
WH(OPMAIIMOHHO-00pPa30BaTEIFHYI0  CpPelly  yYHHBEPCHUTETa  W/WIM  yd4eOHBIE  ayJAUTOpPHH,
YKOMIUIEKTOBAaHHbIE MEOEIIBIO U TEXHUYECKUMHU CPEICTBAMU O0YUYEHUS.

CamocTosiTeibHasi pabora. IloMemeHuss Uit CaMOCTOATENBHOW pPabOTHI  OCHAIICHBI
KOMITBIOTEPHOM TEXHHUKOH € BO3MOXHOCTBIO MOJKIIOYEHUs K ceTu «MHTepHeT» M JOCTymoM K
ANIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. Jns  opraHuzaium
CaMOCTOSITENIbHON PabOoThl 00yUarOIINUXCsl UCIOJIB3YIOTCS:

KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA;

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

JJIeKTpOHHasi MH(pOpManMOHHO-00pa3oBaTeqbHass cpeaa yHuBepcurera (QUOC).
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 nr0bOW TOYKH, B KOTOPOH HMMeeTcss JOCTyNl K HH(OPMAIUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn "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

[Ipu HeoOxomumocTu pabouas HporpaMma MOXKET ObITh aJanTHpOBaHa Uil OOecredeHus
00pa30BaTENbHOTO MPOLEcca MHBAINIOB U JIUL] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS, B TOM
yuciae Uil AUCTAaHIMOHHOrO oOyueHus. s sToro Tpedyercs 3asBIECHUE CTYIEHTa (ero 3aKOHHOTO
IIPEJICTABUTEIISA) U 3aKIIOYEHHE [ICUX0JI0r0-MeuKo-nenarornueckoit komuccuu (IIMIIK).

K npenMeTHbIM pe3ysibTaTaM OCBOSHHS IUCLUIUIMHBI TOIOJHUTEIBHO OTHOCSATCS:

1) nns cnenbix, cIabOBUASIINX 00YYAIOIIUXCSL:

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

2) Ans TIyXUX, CI1a00CBIIIAIINX, TO3AHOOTJIOXIINX 00YyJatOIINXCs:

- c()OPMHPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BHMJOB PEUYEBOH JEATEIBHOCTH OOy4aroluxcs -
CIIyXO3pUTEJIBHOTO BOCHpPUATUS (C HCIOJB30BAaHUEM CIYXOBBIX anmapaToB M (WIHM) KOXJIEapHBIX
UMILUIAHTOB), FOBOPEHUS, YTEHUS, IUChMa;

3) 1 00y4aromuXcs ¢ pacCTPOUCTBAMH ayTUCTUYECKOTO CIIEKTPA:

-OBJIaJICHUE OCHOBHBIMHM CTHJIMCTMUECKUMM pECypcaMH JEKCUKM U (pa3eosoruu sA3bIKa,
OCHOBHBIMM HOpMaMH JIMTEPATYPHOTO SI3bIKa, HOPMaMH PEUYEBOr0 3TUKETA; NMPUOOPETEHUE OMbITA MX
WCIIOJIb30BAaHUsl B PEUEBOM M aJIbTEPHATUBHON KOMMYHMKAaTUBHOM IPAaKTUKE IIPU CO3[JaHUM YCTHBIX,
[IMCbMEHHBIX, AIbTEPHATUBHBIX BbICKA3bIBAHUMN; CTPEMIIEHHE K BOZMOKHOCTH BBIPA3UTh COOCTBEHHBIE
MBICJIM U UyBCTBa, 0003HAYUTh COOCTBEHHYIO MO3UIIMIO.

B ciydae HeoOxomuMoOCTH, 00y4JarOIIMMCs M3 YUCIIA JIMI C OTPAHWUYCHHBIMUA BO3MOXXHOCTSIMH
310poBbsl (1O 3asBICHHIO OOydaromierocs) a /Uil WHBAJIUIOB TakKe B COOTBETCTBUH C
WH/IMBUIYaJIbHOW MTPOrpaMMOil peaObuiInTalui HHBAIHIA, MOTYT MPEAIaraThCsl CIeIYIOIUE BapUAHTHI
BOCHpUATHA y4eOHON MH(OPMALIUY C YUYETOM UX MHAWBUAYAIBHBIX TICUXO(PH3MYECKUX 0COOCHHOCTEH,
B TOM YHUCJIC C TPUMCHCHUCM SJICKTPOHHOI'O O6y‘-ICHI/I$I U JUCTAaHIIMOHHBIX TEXHOJIOTHIA:

- NS JHIl C HApYHICHUSMU 3pEHUs: B IeyaTHOW (opMe yBeIMYeHHBIM MIpU(pTOM; B (opme
AIIEKTPOHHOTO IOKYMEHTa; B opme ayauodaiina (nmepeBos yueOHbIX MaTepuaioB B ayaunodopmar); B
neyatHod (opme Ha s3bIke bpaiinsd; WHIUBUIyanbHbIE KOHCYJABTAIMHM C  IPUBJICYCHHEM
Tn@nocypﬂonepeBozmnKa; WHAWBHUIYAJIbHBIC 3aaHW U KOHCYJIbTallhuU.

- JJI JUI] C HapyLIEHUsMM cllyxa: B meyaTHOH (opme; B (opMe 3JIEKTPOHHOIO JIOKYMEHTA;
BUJACOMATCpHAIIbI C CY6TI/ITpaMI/I; HHIUWBUIYAJIbHBIC KOHCYJIbTalun C MMPUBJICYCHUCM
CYpJIOTIepEBOUNKA; UHANBUIYAIbHbIE 3aJaHUS U KOHCYJIbTALIUU.

- JUId JIMIl C HapyUIEHUSIMH ONOPHO-JBUTAaTEIbHOrO ammapara: B IeyaTHoH ¢opme; B (popme
3JIEKTPOHHOI'0 IOKyMEHTa; B (hopMe ayanodaiina; MHAUBUYaIbHbIE 3a]JaHUS U KOHCYJIbTalUH.



13

OHEHOYHBIE MATEPHAJIbBI (®OHJA OHEHOYHBLIX CPEIACTB) JJIsA
TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTALIUA
7.1. TunoBble KOHTPOJIbHBIE 3alaHUS WJIM HHbIE MaTepHaJibl, HEOOXOAMMBbIe UIS1 OLICHKH

3HaHHi7[, yMeHHﬁ, HAaBbIKOB U (I/I.]'II/I) OIIBITA B X01€ TEKYHIECI'0 KOHTPOJIA YCIIEBAEMOCTH

© o N o gk~ wDdh -

el T i o e
o ~ DD PO

Tema 1: IudgdepenunanbHoe ucyuciaieHue PyHKIMUA OHON NepeMeHHO

TunoBbie BOIIPOCHI IJISl IIPOBECICHUA KOJIJIOKBUYMA II0 TEME

3aa4u, NPUBOAAIIME K TIOHATHUIO IIPOU3BOIHON (O CKOPOCTH U KacaTeIbHOW K KPUBOH).
[TpousBoanas ¢pynkuuu B Touke. Juddepennuan GpyHkumu.

MexaHU4YeCKHl 1 TEOMETPUYECKUI CMBICI MPOU3BOHOM.

VYpaBHeHuUE KacaTeIbHOU K KPUBOA.

OcCHOBHBIE TIpaBUJIa BEIYUCICHHS TPOU3BOAHON. Tabimia npon3BOAHbIX.
[TponsBoHAs CIIOKHON (YHKITHH.

[IpousBoaHas oOpaTHON QYHKIIMH.

[IpousBoaubie U AuQQepeHInanbl BEICUIUX MOPSIKOB.

BozpacTtanue u yObIBaHUE PYHKIIHMH.

JkeTpeMyM (QyHKITHH.

. Hamnboipiiee n HauMeHblIIee 3HAYECHUS q)YHKHI/II/I Ha OTPEC3KE.

Beimykinocts Gynkiun. Touku neperuda.

[IpoMexyTKH BBITYKJIIOCTH M BOTHYTOCTH rpaduka pynkuuu. Touku neperuoda.
AcuMnTOTHI K TpaduKy QYHKIIMH.

ANTopUTM MOJTHOTO UCCIeI0BaHNs (QYHKIIHH.

TunoBsble 3a1aHus I JOMaIIHEl KOHTPOJILHOI padoThI

KonTtpoabnas pa6ora Nel «Ilpeaesibl 1 HenpepbIBHOCTHY

3ananmue 1. Beruncnauts npeaens GyHKIUM

1 2 3
fim X X+ 2X _ 2x*+5x-10 S '
m-—— lim lim
0 XTHX o1 x*-1 x>0 2%° — 4% +5
4 5 6
3x* +2x-5 2x=3 . arcsin5x
[ liml % lim ==
x>0 2X% + X+7 x| X4 1 x>0 tg3X

3aoanue 2. Viccnenyiite GyHKINIO HA HEMIPEPBIBHOCTH M MOCTPONTE rpaduk

X+1 X <0,

f(x)=4(x+1P, 0<x<2,

—X+4, Xx>2.
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KonTpoasHnas padora Ne2 «/IluddepenunanbHoe nCHUCTCHUE)

2
1. Haiitu npenen gpynknun lim 3X2+1—1X+10
xoa 2X°+5X+2

2. HaiiTu mpou3BOJHYIO IIEPBOTO MOPSAKA I () yHKIUHA:

a)y:{’j?:xz +1+§/x3—4,

MIPU PA3IUYHBIX 3HAUCHUSX a. — 3; — 2; + 00

1
6)) = étg3x—ctgx+x.
3—x
3. Haitru | '(Xo)ecm/l f (X) = u, X, =1.
(1 + x)
4. Haiftu npou3BOIHYO BTOPOTro nopsiaka uid QyHKIMU Y = X - Arctgx

5. Uccnenyiite GpyHKIMIO 1 mocTpoiite eé rpadux: f(X) =2x° + X - 3.
6. Haiimure HanGonbliee u HanMeHblree 3HadeHns Gyukiun f(X) = X* - 8x% + 5 Ha orpeske
[-3;2].

1
7. MarepuanpHas TOYKAa JBIDKETCS II0 3aKOHY x(t)=—§t3+2t2 +5t. Haiitm ckopocTs u

yckopeHue B MOMeHT Bpemenu t=5 c. ([lepemenienne usmepsercs B MeTpax.)

Tunosbie BONPOCHI TECTUPOBAHHUSA

@ Cexums 1

4

. X' -1

1.Berauciute npesen lim——.
x-1 X =1

OTBeTHI:
1. 0
2.2
3. 2

X -4
2. Beraucnuth npegen lim
x=2 X—2

OTBeThI:
1.4
2. 4
3.0
. 3x%—2x
3. Berumncnuts npenen !(ILI?) o Ex
OT1BeTHI:

1 2
5
2. -2
)

3.1

@ Cexumust 2



. . sin3x
1. Hatitu lim
x—0 X

OTBeThI:
1. He ompeneneH npeae
2. 3

3. ©

2. Haiitu lim ﬁ
x—0 tg)(

OTBeThI:

1.2

2. mpenein HE OIpeneneH
3. ©

3. Haiitu lim arcsin x
x—0 5x

OTBeTHI:

1. 02

2. 0

3. ®

@ Cexkuus 3

3

1. Haittu  lim 2X—1
x>0 X —5X+4

OTBeThI:

1. -1

2. o

3. He ompeneneH

2
2. Haiitu Iimw
x—3 X° -9
OTBeThI:
1 !
3
2. 2
2 1
6
X -8

3. Haittu lim

x>2 X3 —2x% +x—2

OTBeTHI:
1.2,4
2. 4
3.1

@ Cexumus 4

15
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1. Hatitu lim \/x +1-+x+4

OTBeThI:
1. -
2.0
3. -1

2. Haiitu lim \/;_ 2

4 x+5-3

OTBeThI:
1.15

2. 1
3.0

3. Haiitu lim X+7-4

X—9 ﬁ_g,

OTBeTHI:
1.1
2.0
3.0,75

@ Cexkumus 5

1. Onpenenutb TOUKH pa3pbiBa HYHKIUU
X2, mpu X <1,

f(X)= X, mpu 1<x<2,
X—=1 npu x> 2.

OTBeTHI:
1. Touek pa3pbiBa HET
2.1; 2
3.2

2. Ompenenuth TOUYKH pa3pbiBa HYHKIIUU
10— X, mpu X <0,

f(x)= 1 mpu 0 < X < 3,
X

X, IpH X > 3.

3. OnpenenuTth TOYKH pa3pbiBa PyHKIUU
sin X, mpu X < 0,

f(X) = {x3, npu 0<X<2,
1—X2,np1/1X>2.

OTBeThI:

1.0; 2
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2. TOYEK pa3pbiBa HET
3.2
@ Cexuus 6

X+2
1. BBIYHCIUTH MPOU3BOJHYIO QYHKIIUU: Y = ——
X

OTBeTLI:

2X+1

2. BoruncnuTh Npou3BOAHYI0 GYHKIUU Y =

OTBeThI:
1. y'=0;

Zy%:z;
5
3.y¥:—zn
5
3. Haiiute npousBoanyro GpyHkimun f (x ), ecn f (X) =10 (2X +1) —3x°

OTBeTHI:
2
1. —— = _6%°
cos? (2x+1) X
2
" cos(2x+1)
2

" cos® (2x+1)

—3X

—6X

@ Cexuus 7

_ ..sinx

1. lpoussoanas Gyuxuuu f (x) =X~ paBHa:

OTBeThI:

sinx-1

1. sin x X

!

2. f(x) (sinx In x)
3. x*™In x cos X

2. Tlpoussoanas pyukuuu f (x)z (COS x)x paBHa

OTBeThI:
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1. x cos x**
2. f(x) (xln (cosx))
3. sinXx

3. [IpousBoaHas GyHKIINH g(x)z (tg x)x paBHa

OTBeTLI:
!

1. g (x) (xIn(tg x))
2. x (tgx)"~"
1

3.
@ Cexuus 8

X
1. Haittu muddepenunan pynkuuu Yy = arctg 2

OTBeThI:

2. Haittn jmédepennnan Gpynkuun y = arcsin(2x)

OTBeThI:
1 2dx
J1-4x°
5 2dx
1—x2
3. !
1-4x?

3. Haittn qmddepenrman Gpyskmnn y =arccos (3x)

OTBeThI:
1. 3 dx
1—x?
2. 1
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—3dx

\J1-9x2

@ Cexuus 9

3.

1. Haiitn npou3BoHYIO & byHKINY, 3a1aHHOHN TapaMeTPUIECKH

Xx=3sint
dx

y =cos t

OTBeTLI:

1
1. —-tgt
39

2. =sint
3. 3ctgt

2. HaiiTu npon3BoaHyI0 &y GbyHKIINY, 3a1aHHOM MapaMeTpUIecKu

X=t+sin2t
dx

y=+t

OTBeThI:

1
1. —
2\t
2 1+cos 2t

24t
1

3.
24t (1+2cos 2t)

. dy . X=t+cos 2t
3. Haiitu npon3BoHyI0 d— GyHKIMH, 3aJaHHON TTapaMeTPUUECKH
X

y="t°
OTBeThI:
1. 2t
2t
1-2sin2t

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

1. Haiitu mpousBoiHyro BTOporo nopsaka ', y = log, (x+1)

OTBeThI:
1

x In3

2. HaiiTu npon3BOAHYIO BTOPOT0 MOPSAKA y"’ .y =log, (3X —1)

OTBeThI:

9

1L
(3x-1)"In2
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3

2. —?
I S
(3x-1) In2

3. Haiftn nponssoamyto Broporo nopsinka )", y = log, (5x +2)

OTBeThBI:
L3
1
(5x+2) In4
3 25
(5x+2)*In 4

Tunosble 3a1aHUsl K MPAKTHYECKUM (CEMUHAPCKUM) 3aHATUSIM

IIpakTnuyeckoe 3ansTue Nel. DneMeHThl MaremaTHueckoro ananuza. DOyHKIUS OIHOM
nepeMeHHoi. OCHOBHBIC JIEMEHTapHbBIE QYHKINH. BeraucieHue npeaenon QyHKIIHA.

: 2X
1.Boraucnuts npegen lim  ——
x—0 tg X
oxt -1
2.Bprauciuts npeaen lim——.
x-1 X =1
. x*-4
3. Boruucnute npezgen lim
x—>2 X—2
. arcsin X
4. Beraucnuth npezgen lim  ———
x—0 5 x

IpakTuyeckoe 3ansitue Ne2. BoruncieHne mpou3BOIHBIX AJIEMEHTAPHBIX ()yHKIIUN

X+2
1. Berauciuth Npou3BOHYIO QYHKIIUU: Y = ——
X
2x+1
2. BoruncnuTh Npou3BoAHYI0 QYHKUIUN Y = 5

IIpakTnyeckoe 3ansiTue Ne3. Boruncienne Npou3BOAHBIX CIOKHBIX (YHKIIUI
1. Haiinure npoussoanyio Gpyskuuu | (x ), ecu f (X) =10 (2X +1) —3x°

2. Haiinure npousBoanyo GpyHkimu [ (x) = (COS x)x
3. Haliaute mpou3BOIHYIO (PYHKIIHH g(x)= (tg x)x

IIpakTuyeckoe 3ansitue Ned. /luddepenipoanne GyHKIUH
1.IIpogud depenuuponats GyHKIIMH:
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y=2x° —i+ +3\/_

y =3/3x* +2x— 5+

5)
y =sin® 2x-cos8x°

2. HaiiTu npou3BOIHYIO Y (byHKIIMH, 32IaHHON TTapaMeTPUIECKH

Xx=3sint
dx

y =cos t
X=t+sin2t

y=+t

y dy .
3. HaiiTu npou3BOIHYIO ™ (yHKIMY, 31aHHOI TTapaMeTpUYeCcKH
X
4. Haiitn muddepeniman pynkuun y =arccos (3x)

IIpakTnuyeckoe 3ansitue Ne5. I[Tpon3BosHbIe BBICHIMX NOPSIKOB. ['eomeTprueckuii u
(bu3NIeCKUid CMBICI IPOU3BOTHON (DYHKIIUU OJJHOH IepeMeHHON

=(2t+3)cost

y=2t°
2. Haittn nponssoyto Broporo nopsizka )", y = log, (3x —1)

1. HaiiTu npon3BOAHYIO BTOPOTO MOPsAKA

3. Jlnst naHHOM (YHKIHMH y U apryMeHTa Xo BhucInTh " (X,):
y=sin’x, x,=x/2

IpakTuyeckoe 3ansitue Ne6. Bozpacranue u yobiBanue QyHKIHHA. DKCTpeMyM (yHKIIHA
. 1. 3,1 5
1.Haiigute npoMeKyTKM MOHOTOHHOCTH (DYHKIIUU Y = — 3% +oxt+ 1.
2.HaiinuTe HauMeHblee U HanOoJbIlIee 3HaYeHUE (PYHKIINU:
1 1 1
y = §x3 + Exz —2x—- Haotpeske—2 <x < 2.
3.HaiiguTte npoMeKyTKH BBITYKIOCTH M TOUKH Iepernda KpUBBIX:
1
a) y = x3 + 3x?; 6)y=§x3—4x.

IpakTuyeckoe 3ansaTue Ne/. ViccnenoBanue GyHKIui U mocTpoeHUE rpaduKoB

1. OmpenenauTsh TOUYKH pa3pbiBa PYHKIIMH
2 mpu X <1,
f(X)= X, mpu 1<x<2,

X—1 mpu x> 2.

2. OmnpenenuTth TOYKH pa3pbiBa PYHKIIUU
10— X, mpu X <0,

f(x)= 1 mpu 0 < X < 3,
X

X, Ipu X > 3.

IIpakTuyeckoe 3ansaTHe Ne8. PenieHre MpUKITaHBIX 33124

1.JomycTum, 4TO BCE 3aTparhl (UPMBI OMPEIESISIFOTCS TOJNBKO pacxXxoJaMd Ha OIUIaTy Tpynaa
paboTHUKOB. Bce ocTallbHBIE pecypchl OCTAIOTCS TOCTOSHHBIMH. EjKeHEAeNbHBIM BBITYCK
npoaykiuu Q(IIT.) 3aBUCUT OT KOJIMYECTBA HAHATHIX padoumx L (den.) ciemyrommum obOpazom:
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Q(L) = -3L°+606L. HexenbHasi craBka 3apabOTHOM ILIATHI KaXIOTO HAHSITOrO pabodero paBHa
1208. IIpousBoaumeblii TOBap ¢upMma peann3yeT Ha KOHKYPEHTHOM pbiHKe 1o nene 20§ 3a
enuHully ToBapa. Ecnu ¢upma HaHumaeT paOOTHMKOB Ha KOHKYPEHTHOM DBIHKE, TO CKOJBKO
pabounx HEOOXOJMMO HAHATH BIIAAENBIYy, YTOOBI MOJYYUTh MakcUMallbHYyI0 mpuoObuis? Kakoe
KOJINYECTBO NMPOJYKLUHU B HEJEIIO IPOU3BEAYT 3TH paOOTHUKU?

Tema 2: UnTerpajibHoe ucyuciaeHue (PyHKIMHU OHOI NepeMeHHOol

TunoBblie BOIIPOCKHI JISl IPOBEJACHUA KOJJOKBHYMA 110 JUCHUIIJINHE

1. Tlonstue nepBooOpaznoii. HeonpeneneHHbIN HHTETpall, €r0 CBOKWCTBA.

2. OCHOBHBIE METO/Abl MHTEIPUPOBaHMs (3aMeHa IEPEMEHHOM; IOJABEJEHHE O]l 3HaK
muddepeHnmana; mo 4acTsam).

3. MHTerpupoBaHue BhIpaKEHHUH, COAEPKANMX KBAPATHBIN TPEXWICH B 3HAMEHATEIIE.

4. MHTerpupoBaHue MPOCTEUINX paoHaIbHBIX npooeii I, 11, 111 Tumos.

5. Paznoxkenune  npoOHO-palMOHANbHBIX  (YHKIUMH Ha  mpocredmme  Apobu. Meroa
HEOIpeIeJIEHHBIX KO PUIIMEHTOB.

6. HarerpupoBanue GyHKIHNA, COACPIKAIINX MPOU3BEICHIE TPUTOHOMETPUUYECKUX (PYHKIIUH.

7. VnTterpupoBanue GyHKIHNA, pallIOHAIBHO 3aBUCAIINX OT TPUTOHOMETPHUECKUX (DYHKITUI.

8. IloHsTHE UHTErPATbHON CYMMBI.

9. OmnpenesneHue OnpeaesieHHOr0 HHTErpana.

10. CBoiicTBa ONpEEICHHOT0 HHTETpaa.

11. ®opmyna Hetotona-JleitoHuma.

12. .OcHOBHBIE METOJIbl BBIYMCICHHS ONPEIEICHHOr0 MHTErpana (MHTErpUpOBaHUE IO YACTM;
3aMeHa IIEPEMEHHON).

13. Hcnonp3oBaHue ONpeeNieHHOTO HHTETpajla MPH BHIYACICHUH TUTOMIa e

14. HecobctBennnie unrerpaisl (I-ro u ll1-ro poga).

15. HccnegoBaHue Ha CXOAUMOCTh HECOOCTBEHHBIX HHTCTPpaJIOB.

Tunosble 3agaHus 11 JOMAIIHEel KOHTPOJIbHOI PadoThI

Kontpoubnas padora Ne3 «HeonpezneseHHblii uHTerpasa. OnpenejieHHbIM HHTEIPAJI U €ro
NPUJIOKEHUD)

1. Bsruncnure HeonpeneneHHHﬁ HHTETpal:

a) I(Zx +cosx+xf_——+ 79 )dx 6)_[X cos3x dx;

B)J‘ 2X+4 X;1“) JAe4X*5 dx.

X% +4x+3
2 3
2. BerancnuTe onpeaeNneHHbI HHTETpa: a) I4X3dx; 0) I3X -Inxdx.
1 2
3. BeruucauTe miomnaap KpUBOJIMHEHHON Tpaneuy, OrpaHUYCHHON TUHUAMUA Y=4 — X, y=0.
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4, Haiitn o6beM Tena, MOJy4eHHOTO MPH BPAIICHHH BOKPYT OCH aOCIMCC KPHUBOJIMHEHWHON
Tpaneuny, OrpaHUYEHHON JIMHUIMU: Y = Jx, y=0, x=1 x=4.

o. CKOpOCTh JBMKEHHS TOUKHM M3MEHSETCS 110 3aKOHY V = 3t” + 2t +1 (m/c). Haiitu myts S,
MPONJEHHBIA TOUKOM 3a 10 ¢ OT Hayana ABUKEHHUS.

TunoBblie BOIIPOCHI TECTUPOBAHUSA

@ Cexumus 1

1. Onpenenure neppoobpasnyio dynxuun f (X) =3x* —1, mpoxoxsiieii yepes ToUKy
M (1;-1)

OTBeTHI:

1. F(x)=6x;

2. F(x)=x"—x+1
3. F(x)=x>—x-1

2.0npenenute nepBoodpasuyto Gpynkuuu f (X) = 4x® — 2x +1 npoxosueii yepes TOUKy
M (1; O)

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

3. F(x)=x"—x*+x

3. Onpenenure nepBoodpasnyro GpyHkuu f (X) =5x* —6X> + 2X + 8 nmpoxozsIIel Yepes TOUKy
M (0;1)

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

2. F(x)=x"=x"+x*+8x—9

3.F(x)=x5—x6+x+8x+c

@ Cexumus 2

dx
9+ x°

1. Haiitu J-

OTBeThI:
1. 1 arctg Xic
3 3

2. 1In
6

X—3

X+3

+C

. X
3. arcsin 5 +C
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dx

VX% +4

2. Haiitu I

OTBeThI:

. X
1. arcsmE+ C

2. In‘x/x2 +4+x‘+c

3. 1arctg Xic
2 2

dx
x? —16

3. Haiitu j

OTBeThI:
X—4

X+4

1. 1In
8

+C

2. 1arctg Xic
4 4

3. In‘x2 —16‘+c
@ Cexuns 3

1. Haifru j( > 7t 23X25j dx
X"+ X"+

OTBeThI:

1. Earctg§+§ln(x2 +25)+¢
2 2 2

2. 5In(x2 +4)+3In(x2 +25)+c

3. barctg g + 3arctg g +C

2.HaI7ITI/II[ 2 X ]dx:

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

3. —In‘9—x2‘—%arctg;+c

3.Ha17mz1j( 2981+ 23)(4] dx
X"+ X" =

OTBeTLI:
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3

1. 9arctg > +21n X=2
9 4

X+2
2. 9In‘x2 +81‘+3In‘x2 —4‘+c

3. arctg§+§ln‘x2 —4l+c
9 2
@ Cexuus 4
1. Haiitu dyuximio f (x), eciu J. f (x)dx = xsin4x+c,ceR

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

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

2. Haiitu ¢dynximo f (X), ecinu If(x)dx= X2 +c,ceR

C0S 2X
OTBeThI:
-1
1. f(x)=
() 2sin 2x
2
2. f(x): _2X +CX
sin 2x
3 1:(X):c052x+22xsm2x
Cos‘ 2X

3. Haiitn ¢ynxumio f (X), ecnu _[ f(x)dx = e’ +c,ceR
OTBeTHI:
1. f(x) =e¥
2. f(x)= 2xe*
1

3. f (X) :gexz

@ Cexumus 5

1. Onpenennre nepoobpasuyto ynkuun f (X)=3x* —1, mpoxoxsiueii 4epes TOUKy
M (1;-1)

OTBeThbI:

1. F(x)=6x;

2. F(x)=x"—-x+1

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

2. Onpenenure nepBooGpasnyro pyrkuun f (X) =4x° —2x+1 npoxoxsiueii 4epes TOUKy
M (10)

OTBeTLI:
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(x X =x?+x-1;

)=
2. F(x)=12x* -
3. F(x)=x"—x"+x

3. Onpenennre nepoodpasuyio Gpynkuun f (X)=5x" —6x° + 2X +8 mpoxoxsiieii yepes TouKy
M (0;1)

OTBeThbI:
F(x)
F(x)

3. F(x)=x"—x*+Xx+8x+cC

=20x> —30x* +2;

5

=x°-x®+x*+8x-9

@ Cexuus 6

1. ITpu uHTErpupPOBaHUH IO YACTSIM HHTETpalia IP(X) -e”*dx , rae P(X) MHOrowieH, ciexyer

OpaTh:

OTBeThI:

1. u=P(x); dv=edx
2. u=e”;dv="P(x)dx
3. u= P(x)-e‘”;dv:dx.

2. Ilpy MHTErpPUPOBAHUH I10 YACTSAM MHTErpaja I P(x)sin Bxdx, rae P(x) - MHOrouIeH, crexyer

Opatb:

OTBeThI:

1. u=P(x); dv=cosBxdx
2. u=P(x);dv=sinxdx
3. u=singx;dv=P(x)dx

3. Ilpu uHTErpupOBaHUHU IO YACTSAM MHTErpasa J. P(x)cosaxdx, rae P(X)- MHOrouseH, cienyer

Oparthb:

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

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

3. u=P(x);dv=cosaxdx
@ Cexumus 7

1. lnsa unTerpana jcos (ax+b) dx BeIOpaTh 3amMeHy nepeMEHHOIA.

OTBeTbI:
1. cremeHHas 3aMeHa MEPEMEHHOI;
2. TuHelHas 3aMeHa TIEPEMEHHOM;
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3. 3amMeHa IEPEeMEHOM, TPUBOASAIIAS K Jorapudpmy.

2.]114 unTerpana J. tgx dx BEIOpaTh 3aMeHy IEpEMEHHOIA.

OTtBernI:

1. creneHHas 3aMeHa IEPEMEHHOM;

2. TuHelHas 3aMeHa TIEPEeMEHHOMT;

3. 3aMeHa epeMeHOM, MPUBOASIIIAS K JIorapupmy.

2 ~
3. ns uaTerpana Ixex dx BbIOpaTh 3aMEHY MEPEMEHHOM.

OTtBernI:

1. ctenieHHast 3aMeHa [IEPEMEHHOM;

2. TuHelHas 3aMeHa TIEPEMEHHOMT;

3. 3aMeHa epeMeHOM, MPUBOASIIAS K Jorapupmy.

@ Cexuus 8

dx
1-8x

1. Beruncauts I

OTBeThI:

1. ~Imp-sx+c
8
1

2. ZIn[l-8x|+C ;
8

3. —8In|1—8x|+C

Ex—2

2. Beruucours |e?  dx

OTBeThI:

3. BeIUHCIUTH Isin (3—2x)dx

OTBeThI:

1. %cos(B—Zx)+C;

2. —%cos(S—Zx)+C;

3. cos(3-2x)+C

@ Cexuus 9

1. jl?(—zxdx

OTBeTLI:



Inx+1)+C;
( )
(Inx+1)+C;

(Inx+1)+C

1
2. j xe™ dx

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

3. Ixcos Xdx

OTBeTHI:

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

@ Cexumus 10

dx
%

OTBeTbI:

1. —§J5><_—1+C;
2. \Bx-1+C;

3. §J5x_—1+c

3_.[ cos xdx

JZﬂnx+1

28
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OTBeTLI:

1. —/2sinx+1+C;
2. JZﬁnx+1+C;

3.%42§nx+1+c

Tunosble 3aJaHUSA K NPAKTHYECKUM (CEMMHAPCKUM) 3aHATHAM

IIpakTnueckoe 3anaTue 9. HenocpencTBeHHOE UHTETPUPOBAHUE TIPU  BBIYHCICHUU
HEONpeIeNEHHBIX UHTETPAJIOB
BbruncnuTh UHTETpasbl:

I X+3

Nk
X—4

) I(x—l)(x—B)d
3. J'(3x+1)5 dx

IIpakTnueckoe 3ausaTue 10. MeTopI HHTErPUPOBAHUS B HEONIPEACIEHHOM HHTETpalIe
BoruucianTs uHTErpas:

_[ e dx

' 1-2x
2. dx
I5x2—1

Icos(l—4x) dx

IIpakTnueckoe 3ansitne 11. IHTerpupoBanue npocreimux apodeit 1, 2, 3 Tunos
Bpruncinuts MHTErpanbl:

¢ 3dx
L ==
X —T7x+18
¢+ 3Xx+1
Z—dx
oYX +3x+4
3. | 2X dx
'(x—l) (x+5)

IIpakTnueckoe 3ansitne 12. MHTerpupoBaHue ApOOHO-PAMOHANBHBIX (YHKIHUHA METOA0M
HeoIpeeNeHHBIX epEMEHHBIX
BbIuuciuTh MUHTETrpabl:

[ 42 —23inx+2x—i5]dx
1 “\cos™x X
2
2% +3J§—1dx
2 ° 2X
3 | X dx

2
7(x-1)"(x+5)
IIpakTuyeckoe 3ansitue 13. IHTErpHpOBaHIe TPUTOHOMETPUICCKUX (PYHKIIUH
BeruucnuTe uHTErpassl:
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- 3farctg®x
1. yareg x dx u = arctgx

b1+ X
. dx

— u =tgx
5 COS® Xy[tg°X

- arccos’ 3x

3. ° ‘\fl— 9X2

4. .xsin4x dx

IIpakTnueckoe 3ansaTHe 14. Boruncnenue onpeneaéHHbIX UHTErPAIOB Pa3IMuYHbBIMU METOIaMU
BBIMHCIUTE HHTETPATIBI:

dx u=arccos3x

1. ° Xx-1
.(3x—2)e2X dx

2 [3In 2x dx

3. . 3dx

L x> —7x+18

o 3x+1
a1

5. ° X°+3x+4

IIpakTnueckoe 3ansaTue Nel5. [IpubnmxEHHOE BEIUMCICHUE OMPEICIEHHBIX HHTETPAIOB
Bpruncinuts MHTErpanbl:
[ ~e2 v eind
1. |cos® xsin® xdx

[ sin2xcos 3xdx

. 2X+2
(x-1)(x=2)(x-3)

2.

7.2. TunoBble KOHTPOJIbHbIE 3aJaHUSl WM HHbIE MAaTepHAaJIbl, HEOOXoAUMbIe [JIsl
OLICHKHU 3HAHUW, YMEHM i, HABBIKOB U (MJIM) ONBITA B X0/1€ POMEKYTOYHOM aTTecTalluu

®dopma IIPOBEACHUS IIPOMEXKYTOUHOU aTTecTaluu 1o JUCLIUIUINHE:
nuddepeHIMpOBaHHBIA 3a4yeT (MO0 pe3yjabTaTaM HAaKOMMUTEIbHOTO pedTHHTra Wil B (opme
KOMIIBIOTEPHOT'O TECTUPOBAHUS).

VYcTHO-IucbMeHHas ¢opMa 1O SK3aMEHAllMOHHBIM OuieraM [MpenrnoJyiaraercs, Kak
MIpaBWIIO, JUISl CIA4YM aKaJIeMUYECKON 3a10JKEHHOCTH.

Bonpocs! (3aganust) 1JIst NOATOTOBKH K AH((epeHIITPOBAHHOMY 3a4eTy

OK 01 Bei0upars crioco0bl pemieHus 32124 NPO(PecCHOHAIBHOH NeATeJIbHOCTH
NPUMEHUTECJIBHO K Pa3/IMYHBIM KOHTECKCTaAM

OK 02 Hcnonb30BaTh COBpEeMEHHbIE CPEACTBA MOMCKA, AaHAJIN3Aa M HHTEePIpeTaluu
nHpopMannu U MHGOPMALMOHHbIE TEXHOJOTHH 1JIsl BHINOJTHEHHUS 3a1a4
npodeccuoHaIbLHOM 1esITeJIbHOCTH;



© oSNk wDdE

R T T =N S Sy T
No ok~ EOo

[EEN
o

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

31

Tema 1. JuddepeHunanbHoe HCHUCIAeHHE (PYHKIINH OJHOM NepeMeHHO

Haiite onpeneneHue npeaena GyHkuuu mo Komrm.

JlaiiTe onpezieneHre 0JHOCTOPOHHETO Mpejiena (yHKIHH.

JaiitTe onpeneneHre 6€CKOHEUYHO OOJBIION (DYHKIIHH.

JlaiitTe onpezeneHrne O€CKOHEYHO MaIOi (yHKITUH.

JlaiiTe onpeneneHne TeOPEMBI O CBSA3U QYHKIIMH UMEIOIICH KOHEYHBIN TTpeaes ¢ 0.M.d.
JlaiiTe onpeeneHre TeopemMbl 0 cymme 0.M.¢.

Jlaiite onpezesieHne TEOPEMbI O TPOU3BEACHUU 0.M. (.

Jlaiite onpeseneHne TeOpeMbl 0 YaCTHOM 0.M.(). ¥ GYHKIIMHM UMEIOIINN KOHEUHBIH Mpeer.
Jaiite onpenenennue TeopeMsl 0 OTHOIICHHH 0.M.¢ u 6.0.¢.

VYKaKuTe OCHOBHBIE BUIbl HEOIIPEAETIEHHOCTEN.

JaiiTe onpeneneHne TeOpeMbl 0 CyMMe (pa3HOCTH) MIPEAEIIOB.

JlaiiTe onpeneneHrne TeOpeMbl O TPOU3BEACHUU MTPEIEIOB.

Jlaiite onpeseneHne TeOpeMbl O YaCTHOM MpeesioB HyHKIUH.

VYkaxure [lepBrlii 3aMedaTesbHbIN IPEAEII.

VYkaxure Bropoii 3aMedaTesbHbIi IPeaeil.

VYkaxure cnenctBus [lepBoro 3amedarenbHoro npejaena.

PackpoiiTe MeTo] HaxoXIeHUs Ipejiesia APOOHO - PALIMOHATIBHON (YHKIUH IIPH X —> 00

Packpoiite MeTo1 Haxoxaenus npeaena lim (f (X))g(x) packpeITHE HeolpeaeneHHocT 1”
X—>Xo

VYKaKuTe yCI0BUS HENPEPHIBHOCTH (PYHKIIMH B TOUKE.

VYkaxuTe KI1acCUPUKAIIIO TOUYEK Pa3phIBa.

VYKaxuTe yCIoBHE HENMPEPHIBHOCTH (PYHKIUU B HHTEPBAJIE.
VYKakuTe ycloBHE HENPEPHIBHOCTH (PYHKIIMU HA OTPE3KE.

Hanre onpenenenune Teopemsl Belepiurpacca.

Jaiite onpenenenne Caeacrsus uz Teopemsl Beiiepuitpacca.
Haiite onpenenenue Teopems! bonbnano — Kommn.

Haiite onpenenenue Cnencraus u3 Teopemsl bonbiiano — Komm.
JlaiiTe onpeneneHne aCUMIITOTHI KPUBOM.

VYKaxuTe NnpaBuia HaXOKICHUS aCHMIITOT.

Jaiite onpeneneHre npupaiieHus: apryMeHTa.

Haiite onpenenenue npupaiieHus QyHKIUY.

JaiiTe onpezeneHre Npon3BOHON (QYHKIIHH.

VYkaxure Npu3HaK HENPEPhIBHOCTU (DYHKIIUU B TOUKE.

VYkaxure npasuia auddepeHunpoBaHusl.

VYkaxure npaBuiio 1upepeHIIMpoBaHNs CI0KHON (QYHKIIUH.
JlaiiTe onpenenenye Npou3BOIHON BBICIIUX MTOPSIIKOB.
Packpoiite reomeTpryecKuil CMBICT IPOU3BOJIHOM.

PackpoiiTe MexaHWYECKHI CMBICI IPOU3BOJIHOM.

PackpoliTe 5)KOHOMUYECKHUI CMBICT TPOU3BOTHOM.

Jaiite onpenenenue nuddepeHimana nepBoro mopsaka GyHKIum.
Haiite onpenenenue auddepennnana N -ro nopsaka GyHKIUH.
Teopema (mpaBusio Jlomurans).

VYkaxure He0OX0JUMOE YCIIOBHE MOHOTOHHOCTH (DYHKITUH U JOCTAaTOUHOE YCIOBUE
MOHOTOHHOCTH (DYHKITHH.

VYkaxure onpenenenue Teopemsl Posst u Teopemsl Jlarpanxka.
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Heo6xoanMoe ycioBre MOHOTOHHOCTH (DYHKIIMM Ha WHTEpBAJIE.
VYKaxuTe yCIoBUE TOUKU IKCTpeMyMa (PyHKIUH.
JlocTatouHO€ yCI0BHE MOHOTOHHOCTH (DYHKIIMM Ha WHTEpBAJIE.
JlaiiTe onpeeneHne KPUTUYECKUX TOUYEK (DYHKITHH.
JlocTaTOYHOE yCIIOBUE IKCTPEMYMA.
JlocTaTOYHOE YCIIOBUE MOHOTOHHOCTH.
VYTBepxkIeHre 0 HauOOIbLIEM U HAUMEHbILEM 3HaUeHUH (PYHKIIMU Ha OTpPE3Ke.
WHTepBaiibl BHITYKIOCTH U TOUKH Mepernda rpapuka GyHKIUU.
Teopema o BbIyKJIBIX Tpadukax GyHKIUU.
Heobxoaumoe ycioBue TOUKH neperuoa.
JlocTato4HOe yCcI0BHE TOUYKH Ieperuoa.
Tema 2. UnTerpanbHoe HcYUCIeHNe (PYHKIMHU OHOMH NepeMeHHOi

Jaiite onpenenenue nepBooOpa3zHoil PyHKINH .

JlaiiTe onpeneneHre HEONPEAEICHHOTO HHTErpaa.

CBOICTBO CII0’)KEHHE HEONIPEACICHHBIX MHTETPAJIOB.

CBOICTBO BBIHECEHHUSI IOCTOSTHHOT'O MHOXKUTEIIS 3@ 3HAK UHTErpasa.
I'eomeTprueckue NpUIOKEHNs HEONIPEACICHHOIO HHTErpaIa.

Pu3nyecKue NpUII0KEHHU HEONIPEAEIEHHOTO UHTETpaIa.

Onumure popMysiaMyu METOJT 3aMEHBI IEPEMEHHOMN IIPU UHTETPUPOBAHUU.
Onuimure METOJ UHTETPUPOBAHMUSI 110 YACTSIM.

JlaiiTe onpesencHne HHTErpaibHON cyMMbl 1yt pynkuun Yy = f(X) Ha [a, b].
JlaiiTe onpeneneHue onpeaeseHHOro UHTerpana.

['eomeTpuyecKknii CMBICI ONPEAEIIEHHOI0 UHTErpaa.

®opmyna Herotona-JIeiiOHuma.

OnpeneneHHblil HHTErpaj OT JIMHEHHON KOMOMHAIIMY HECKOIBKUX (PYHKIIUH.
CBOICTBO ONPEIETIEHHOI0 MHTErpajia 10 CAMMETPUYHOMY UHTEPBAIY.
®dopMyna 3aMeHbI IEPEMEHHON B ONPEACIICHHOM HHTErpae. .

dopMyna UHTETPUPOBAHUS 110 YACTSAM B ONPEACIICHHOM HHTErpaie.
[Tnomaas GUrypsl, orpaHuYeHHON rpaduKoM HenpepbiBHOH QyHKInH Y = f (X) >0 .

[Tnotaape Gurypsl, orpaHMYEHHOM rpaduKoM HerpepbiBHOU QyHKIuH Y = f (X) <0

[Tnomans Gurypsl, orpaHMYeHHOM rpa)uKOM HENpPEepbIBHOW QYHKIHU Y = f(X), KorJa

(GyHKIMS MEHSIET 3HaK Ha OTpe3Ke [a; b]

[Tnomane purypsl, orpaHuueHHON rpaduKkamMu HEMPEPHIBHBIX PYHKIHUHN Y = fl(x) nuny=f, (X)

CBoICTBO 3aMEHBI HUXKHETO Ipejiesia UHTErPUPOBaHMsI Ha BEPXHUN U HA000pOT.
WuTerpan ot anredpanyeckoil CyMMBI ClIaraeMblX.

CBOICTBO BBIHECEHUS IIOCTOSIHHOI'O MHOKUTEIS 3a 3HaK MHTErpaa.

CBolicTBO MHTErpasa Ipu PaBEHCTBE BEPXHETO U HIXKHETO MIPENIETI0B HHTETPUPOBAHNS.
CBoiicTBO 0003HAYEHUS IEPEMEHHBIX HHTETPUPOBAHUS.

CBoIiCTBO MOAYJIS OIIPENIETIEHHOIO HHTETpaIa.

TecToBbIC 3a1aHUA

Tema 1. {uddepenunanbHoe ucyucjieHne PyHKIMN OJHON NepeMeHHOoi
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o 3P +4Ax-T
Haiitu I|m2—
x>0 2X° +X—3
a) 2/3
0) 1
c) 3/2
3 —
Haiitu lim X4 27
x>3 X" —81
a)0
0) 2/5
c) 1/4

JX+3-3

Haiitu !1|Ln6 2
a) 1/3
0) 2
c) 2/3
Haiitu lim M
x>0 XSin 3xX
a) 2/3
0)0
c)8/3
Haiitu npousBonnyto GpyHKIMH Y = COS 2X
a) -2sin2x
0) 2sin2x
c) 2C0SX
CoCTaBUTh ypaBHEHHE KacaTenbHO K TpaduKy GyHKIMH Y = X° —4X , IapaIeabHOH NpaMoii
y=8x+1

a) y=8x-16

0) y=8x+16

c) y=8x

Teno nBuxeTCS MPSAMOIMHEHHO MO 3aKOHY S (t) =t* — 2t . OnpenenuTH CKOPOCTH TeNa B

MOMEHT Bpemenn t =1

a) 2

0) 12

c) 22

Teno ABMKETCS MPSIMOJIMHEHHO TI0 3aKOHY S (t) =t* — 2t . OnpenenuTh YyCKOPEHHUS TeNa B

MOMEHT Bpemernn t =1

a) 2

0) 12

c)22

O6beM IIPOU3BOICTBA ONKUCHIBAETCS ypaBHeHHeM U = t°e'. BeIumMCIUTh IPOM3BOIUTENLHOCT
Tpyzna B MOMeHT t=2.

a) e?

0) 8e?

c) Se?

Haiit HambomnbIee 1 HaMMeHbIIIee 3HaYeHNe QYHKIMHE Y = X° — 6X° + 4 Ha oTpeske [—1;2].
a) 4;-12

0) 1; 8

B)0; 1
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. 1-x?
Haiitn 5kcTpeMyMbl QyHKIHH Y = ———.
X“+1
a)l
0)0
c)-1
Haiiti xputHdeckre Toukn GyHKIHH Y = X° —6X° +4 Ha oTpeske [— 1;2].
a)l
6)0
c)l,4

Haiitu HanOospIiee wiu HauMeHbllee 3HaYeHUE QYHKIUU Y =

a)l
0) 0,5
c)0

X2

Haiitu Touku neperuba, HHTepBajbl BBIMYKIOCTH BBEPX U BBHIMYKIOCTH BHU3 Tpaduka GyHKIIUU

y=3x>-5x>+1.
a)-1,0,1

6) 0,2

c)-1,0

Tema 2. UnTerpaibHoe ucYUCIeHUe (PYHKIMHU OHOM NepeMeHH o

3
Haiitu Ie‘x‘ dx .
5

a) e?-e3—-2

0) e? +e3—-2

c) -2

CocraButh HHTErpanbHyi0 cyMmmy dyrkmun f(X)=x* Ha [0, 2], pa36uB OTpe30K Ha YeThIpe
paBHBIX MOJIUHTEPBAJIA.

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

2
Boruncnuth ucnons3ys popmyiny Hetotona - JleitOnuia J-XSdX
0
a)3
0) 4
c)2

8
Beraucianrs: I (\/g — ?{/;j dx
0

a) -4/3

0) -3/4

c)4/3

X dx
1+Xx

8
BEIUKCIUTE METOIOM 3aMEHBI HCpCMCHHOﬁI I
3

a) 3/32
6) 7/8

Ha uaTepBaie (0, 2).
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c) 32/3
100. 0
[Tpu momotu GopMyIsTbl HHTETPUPOBAHUS 110 YACTSIM BBIYMCIUTH HHTETPA J.xefx dx .
-1
a)0
0) 1

c)-1



