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1. leau u 3aga4M TUCHHILIHHBI

LeJqb IMCHUIUIMHBIL. W3yYE€HUE MaTEMAaTUICCKOTO aHaIM3a KaK armapara u3y4eHus
pa3IMYHBIX SABJICHUN TPUPOIBI U OOIIECTBA IyTEM MOCTPOCHHUS MAaTEMAaTHUYECKUX MOJIEIICH.

3agaum QTUCHHUIIMHBIL

1) oBnagenne TexHUKOM AU(PepeHIIUPOBAHUS;

2) OBJa/ICHUE TEXHUKOW MHTETPUPOBAHHUS.

B pe3ynbrarte u3yueHus: AUCUUILIMHBI 00 yUaIOLIUICS TOJKEH:

3HATh:

onpeneneHue GyHKINUH, TIpeaeia, HEMPEphIBHOCTH, AU depeHIInpyeMocTr (DyHKITNH,
HpOHSBOZ[HOﬁ 1 YaCTHBIX NPOU3BOJHBIX, OIPCACIICHHOTO HHTCIpaJida, CXOAUMOCTHU YHUCIIOBBIX U
(GyHKIIMOHATIBHBIX PSAIOB.

YMmern:

CTPOUTH rpa@uKu HYHKINH, BBIYUCISATE IPEEIIbl, IPOU3BOIHBIE, HHTETPAIIbI, BHIYUCISAThH
IUIOINAAM TUIOCKUX (DUTYD U TIOBEPXHOCTEH, 00BEMOB TeJ U AJTUH JIyT, HAXOAUTh PAUYC U KPYT
CXOIMMOCTH B JENCTBUTEILHON M KOMIUIEKCHON 00JIACTH.

Biaagern.

HaBbIKAMU PELIeHUs] pa3IUYHbIX 3a/1a4.

2. MecTO AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

MareMaTHdecKUil aHaIN3 SBIIIETCS IUCLMIUIMHOM 0a30BOM dYacTh Osoka mucoumuine bl
OIIOII o nanpasienuto nmoaroroku 6axanaspos 10.03.01 Mudopmanmonnas 6€30nacHOCTb.

[TpepekBU3UTHl JUCUMIUIMHBL: 3HAHUS M yYMEHHS IO IIKOJIBHOMY KypCy aareOpbl U Haudana
aHan3a, FTeOMETPUH U (PUBHKH.

[ToctpexkBu3uThl nucuuIuIMHBL:  KoMmberoTepHoe MozenupoBaHue, UMCIEHHBIE METOMBI,
Meroapl ONTUMHU3ALMKA U TEOPUS NPUHATUS pelieHud, Teopus BEpOATHOCTEH M MaTeMaTHYecKas
CTaTHCTHKA.

3. (I)opanyeMble KOMICTCHIIMHA U HHAUKATOPHLI UX JOCTHKCHHUSA MO TUCHUIIJINHE

Kon Conepxanue Konx n HauMeHoOBaHNe HHAUKATOPA 10CTHKEHUS
KOMIIETCHIIMH KOMIIETEHIIMH KOMIIETCHIIM U
OIIK-1. Cniocoben OIIK-1.1.
MPUMEHSTh 3HAeT OCHOBBI MATEMATHKH, (DU3UKH, BHIYUCIUTEILHON
€CTECTBEHHOHAYYHBIC U TEXHUKH U TPOrPAMMHUPOBAHUS.
oOrenmxeHepuble 3Hanus, | OIIK-1.2.
METO/Ibl MATEMATHYECKOTO YMeer peniath cranapTHbie MpodeccHoHalbHbBIC
OIK-1 aHaaM3a W MOJCITHUPOBAHUSA, | 3a7aud C MPUMCHEHHEM €CTECTBEHHOHAYYHBIX U
i TEOPETHYECKOTO H OOIIEUHKEHEPHBIX 3HAHUI, METOJIOB MATEMATHIECKOTO
9KCTIEPHUMEHTAITLHOTO aHanv3a W MOJICITHPOBAHUSL.
HUCCIEIOBAHUS B OIIK-1.3.
mpodecCHOHANTBHON BrnaseeT HaBBIKAMH TEOPETHYECKOTO U
JIeSITEIIBHOCTH IKCTIEPUMEHTAITEHOTO HCCIICIOBAHNST O0BEKTOB
npo)eCCHOHATLHON JISSITETBHOCTH.
OIIK-6. Cnocoben OIIK-6.1.
AHAN3UPOBATH U 3HAeT OCHOBBI TEOPUH CHCTEM U CUCTEMHOTO aHAJN3a,
pazpabartbiBaTh JUCKPETHON MAaTEMATUKH, TCOPHH BEPOSTHOCTEH U
OpraHU3aIUOHHO- MaTEMaTHYECKOW CTATUCTHKU, METOIOB ONITHUMH3AIINHU U
TEXHUYECKHUE U HCCIICTOBAHUS OTICpaIiiii, HEUYSTKHX BBIYHCIICHUH,
OIIK-6 SKOHOMHUYECKHE TTPOIIECCHI MaTeMaTUYeCKOro ¥ MIMHTAI[HOHHOTO MOJICIIMPOBAHUS.
C IPUMEHEHUEM METOJIOB OIIK-6.2.
CHCTEMHOTO aHaJM3a u YMeeT NpUMEHSTh METO/Tbl TCOPUU CUCTEM U
MaTeMaTHYEeCKOr0 CHUCTEMHOTO aHAITN3a, MAaTEMaTHYEeCKOTO,
MOJICTTHPOBAHUS CTaTHCTHYECKOTO U HIMUTAITHOHHOTO MOJICITUPOBAHHUS
JUTSL aBTOMATH3AIMHY 337[a4 TPUHATHS PEIICHHH,




aHalm3a WHPOPMAIMOHHKIX IOTOKOB, pacyera
9KOHOMHYECKON (P PEKTUBHOCTH M HAJISKHOCTH
WH(OPMAIIMOHHBIX CHCTEM U

4. CTpyKTypa U coiepKaHMe TN CHUILTUHbI

4.1. CTpyKTYypa IMCHUILTHHBI

OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 13 3aueTHhIX equHull, 468 gacos.

TpynoeMKocTh, aKa/l. 4aCOB

Bup yuye6Hoii padoThi BCero 1no B T1.4. mo cemecTpam
y4. IUIaHYy 1 2 3

O011asi TPY10€eMKOCTh 468 144 144 180

KonTakTHas padora: 182 42 78 62

Jlexmm (JIek) 72 18 36 18

npaktudeckue 3ansaTus (I13) 92 18 36 38

KonrakTtHas pabota B mepuos 15 5 5 5

teoperudeckoro ooyuenus (Kont TO)

KonrakTtHas pabota B mepuos 4 1 1 1

npomexyrounoii arrecraruu (Kont [TA)

ITpomerxyTouHas arrectanus (3K3aMeH) 87 26 35 26

CamocrosiTesibHas padoTa: 199 76 31 92

- BbIIOJIHEHHE HHMBHYATbHbIX 26 12 4 10

3aJlaHul;

- CaMOIIOATOTOBKA (ITpOopadoTKa 1

MOBTOPEHUE JIEKIIMOHHOTO MaTepuasa u 2% 10 4 12

Marepuana ydeOHHMKOB U y4eOHBIX

mocoOwii);

- MIOATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM; 82 32 10 40

- MOATOTOBKA K KOJIJIOKBUYMaM; 37 12 5 20

- IOATOTOBKA K MPOMEXKYTOUHOM

aTTecTaluu; 28 10 8 10

4.2. Pacnpenenenue BH0B padoThl M X TPYJA0EMKOCTH 0 pa3iesaM IHCHUIIIHHBI

Bcero yacos
KOHTaKTHAas

@OpMBI TEKYILETO

Ne % KOHTPOJIS
I /;T Paszen qucHUIUIMHbL /TEMBI g = % . 5 5 YCHeBaeMOCTI/I,V
3 5 N % g MMPOMEKYTOUHON
g g« 8 O a arrecraguun
1. | JleicTBUTEIBHBIC YKCIA 1 2 2 10 [TpakTrueckoe 3agaHmne

IIpakTrueckoe 3ananue,

2. | Dynxkupn 1 4 4 12 | KoHTpoJbHas paboTa,
KOJLTOKBUYM

3. | Ipenen 1 6 6 13 [TpakTHdeckoe 3anaHue,
KOJLTOKBUYM

4. | HenpepbIBHOCTH (hYyHKIIH

[IpakTrueckoe 3amanue,
KOHTpOJIbHAs paboTa




5. | DnemenTapHble HYHKIIMH 1 2 2 12 | IIpakTuueckoe 3a1aHue
ITonroToBka K 9K3aMeHy 0 0 8 DK3aMeH 1o bueram
Htoro 3a 1 cemectp 18 18 67
6. | IlpousBonnas u nuddepenmman 2 6 8 4 [TpakTrueckoe 3agaHmne
OcHoBHBIE HOPMYITBI [TpakTudeckoe 3aganue,
7. | nuddepeHMaNbHOTO UCUUCTICHUS | 2 6 6 4 KOHTpOJIbHAs paboTa
U VX TIPHIIOKEHUS
8 DYHKIMH HECKOIBKUX 5 6 6 5 [IpakTrueckoe 3aganue
MEPEMEHHBIX
9 HuddepenumpoBanue QyHKIU 2 6 6 4 [IpakTuueckoe 3agaHue
HECKOJIbKUX MEPEMEHHBIX
YacTHble TPOU3BOAHBIE U [IpakTrueckoe 3aganue
10. | muddepennmanbl BHICIIAX 2 6 6 4
TIOPSITTKOB
11 DKCTpeMyM (PYHKITUH HECKOJIbKHX 2 6 4 4 [IpakTrueckoe 3amanue,
" | N mepeMeHHBIX. KOHTpOJbHAs paboTa
DK3aMeH 0 0 0 6 DK3aMeH 1o oueram
Hroro 3a 2 cemecTp 36 36 31
[IpakTrueckoe 3amanue,
12. | HeompeneneHHblit HHTErpa 3 2 4 8 KOHTpOJIbHas padoTa,
KOJUJIOKBUYM
13. | OnpeneneHHbIN HHTETpal 3 2 4 8 IIpakTnueckoe 3ajaHue
14. ['eomeTpuyeckue NpuIOKEHUS 3 1 4 6 [IpakTrueckoe 3aaanne
OTIpEeICIEHHOTO MHTErpaa
15 [IpunoxeHus onpeneseHHOro 3 1 2 6 [IpakTrueckoe 3a1anne
UHTErpaia B Gu3nKe
16. | HecoOGcTBEeHHBIE MHTETPATIBI 3 1 2 6 TpaxTuseckoe sananme,
KOHTpOJIbHAas paboTa
17 | JIBoitHbIC U TPOIHBIC MHTETPAIIBI 3 2 [TpakTrueckoe 3agaHmne
18 HekoTtopsie mpuMeHeHUs KpaTHBIX | 3 1 2 6 [IpakTrueckoe 3a1anne
WHTETPAJIOB
19 | KpuBonuHeitHbIC HHTETPAIIBI 3 2 2 6 TpaxTuseckoe sananme,
KOHTpOJIbHAas paboTa
20 | YucnoBble psabl 3 2 4 8 [TpakTrueckoe 3aganmne
21 | ®yHKIMOHAIBHBIE PSIBI 3 1 2 6 IIpakTuueckoe 3ajaHue
22 | CteneHHBIC PsJIbI 3 2 4 6 [TpakTrueckoe 3aganmne
23 | Paznoxxenue QyHKINH B PSJT 3 1 4 6 [IpakTrueckoe 3aganue
o4 CreneHHbI€ pAlIbl B KOMIUIEKCHOM 3 1 2 6 [IpakTrueckoe 3amanue,
o0nactu KOHTpOJIbHAs paboTa
Htoroseiii s5k3aMeH B
DK3aMeH 8
BUJIE TeCTa
Hroro 3a 3 cemecTp 18 38 92
UTOro 72 92 199




4.3. Conep:xanue pa3iei0B TUCHUNIUHBI.
I kypc, 1 cemecTp. BBeneHue B MaTeMaTHYeCKUI aHAIU3.

1. JleiicTBUTENbHBIC YUCHA.

MHOXECTBO ACHCTBUTEIBHBIX unces. M300paxeHue NEeHCTBUTEIBbHBIX YHCENI Ha YHCIOBOH
npsiMoil. Mopayne nedctBUTeNbHOrO uuciaa. OrpaHUYeHHbIE W HEOTPAaHUYEHHBIE MHOXKECTBA.
[TpomexyTku B R.

2. DyHKIUH.

OyHKIMK 1 uX oomme cBorictBa. Kommosumus ¢ynknumii. O6parumas u oOpatHast QyHKITHS.
I'papux ¢ynkuuu. Apudmernyeckue neiictBus Hax (QyHKousMH U rpadukamu. YwuciaoBsle
nocneaoBarenbHocTU. [loanocnenoBaTenbHOCTH.

3. Ilpenenn.

[TonsiTve mpenena MoCieIOBAaTENIbHOCTH M Tpeaena (yHKIUU. ETMHCTBEHHOCTH mIpenena.
CpoiicTBa (pyHKIMI, MMEIOIMX KOHEYHBIH mnpeaen. llpemen cymMMBbl MPOW3BENCHHS, YaCTHOTO.
[IpenenbHbIi IEpexo B HepaBeHCTBaX. [Ipenen kommo3uiuu, oopatHon GyHKiun. OHOCTOPOHHHE
npenensl. beckoHeyHo wManble (YHKOMM W WX CcBoiicTBa. CpaBHEHHE OECKOHEUHO MAabIX.
beckoneuno 6ompmne ¢pyakuun. [IepBpiii 3aMedaTenbHbIN IpeIe U CICICTBUS U3 HETO.

CBolicTBa MOCIEIOBATEIIBHOCTH (MOHOTOHHOCTh, OTPAHHYEHHOCTH). [IpUHITUI BIIOKEHHBIX
oTpe3koB. [Ipenen MoHOTOHHOM TTocaenoBaTenbHOCTH. Teopema bonbiano - Beliepmrpacca. Yucno
«e» U CBSI3aHHbIE C HUM IIPEIEIbI.

4. HenpepblBHOCTb (QYHKIIMH.

HemnpepbsiBHOCTS (PYHKIIMK B TOYKE U HA MHOXKeCTBE. HenmpephIBHOCTh CyMMBI IPOU3BEACHHUS,
yacTHOro. HempepbIBHOCTh KOMIO3UIMH, 00paTHOW (PyHKIMU. OZHOCTOPOHHSSI HEMPEPHIBHOCTD.
Touxu pa3psiBa 1 ux kinaccudukanus. CBoiicTBa QyHKIUH, HEIPEPHIBHBIX HA OTPE3KE.

5. DnemeHTapHble QYHKIIUY.

CrenenHasi GyHKIUS C HaTypaldbHBIM IIEJIBIM, pAllMOHAIBLHBIM MOKazareneM. [lokazarenpHas
byakuus, ee cBomcTBa. Jlorapupmuueckas ¢yHkuus, ee cBorcTBa. CreneHHas GYHKIHS C
JEHCTBUTENBHBIM MIOKa3aTelieM. TpUrOHOMETpUUYECKUE U 0OpaTHBIC TPUTOHOMETPHUYECKHUE (PYHKITHH.
DopMBbI KOHTPOJISA!

1. KonrponbHas padora no reme «DyHKIU».
2. KontponwsHas pabota o teme «lIpenemn».
3. Komnoksuym mo teme «lIpemem».

4. KomnokBuyM 1o Teme «ODyHKIIUN.

| kypc, 2 cemecTp.
JudpdepennnaibHoe HcHHCAeHHE (PYHKIMU OHON U HECKOJIBLKHUX NepeMEeHHbIX.

1. IpowusBonHas u auddepeHiuan.

Huddepenmupyemocts pynkuu. [IpousBognas u auddepeHnnan, ux reoMeTpUUECKH U
MexaHudeckuit cmbici. HempepsiBHOCTh auddepenuupyemoit ¢pynkuuu. luddepeHnmupyeMocts
CYMMBI, TIPOU3BEJICHHS, YACTHOTO. [IpON3BOIHAS KOMITO3UIMH, 00paTHOH GyHKIMHU. [Ipon3BoaHbIC
U auddepeHnuanbl BBHICIIUX MOPSAAKOB. I[IpoM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.
OyHKIIMY, 3aJaHHBIC TAPAMETPUICCKUMHU YPAaBHCHUSAMH, U UX Ju(epeHIpOBaHuE.

2. OcHoBHbIe hopmyibl guddepeHInaTbHOT0 UCYUCICHUS U UX TPUT0KEHUS.

Teopembr Poms, Jlarpanxka, Komm. IIpaBuno, Jlonutans. @opmyna Tewnmopa. [Ipusznaku
MIOCTOSIHCTBA, BO3pacTaHUs M yObIBaHHMs (DYHKIIMM B TOYKE M Ha Ipomexytke. Heobxomumoe u
JIOCTaTOYHOE YCIIOBHS dKcTpemyma. Haunbornbliee n HamMeHbIIee 3Ha4eHUs1 QyHKIUU. BhImyKibie
¢ynkuuu, Touku mnepernda. AcumnToThl. llpumenenue nudQepeHNaTbHOI0 HCUUCIECHUS K
MOCTPOEHUIO TPa(UKOB.

3. DYHKIMU HECKOIbKUX NEPEMEHHBIX.

Orobpaxenne R"— R. OGnactsb onpezneneHus, rpaQyk, TMHAM U IIOBEPXHOCTH YPOBHSI.

4. JuddepeHnmpyeMocTb GYHKIIUN HECKOIBKHUX TIEPEMECHHBIX.




Huddepenuupyemocts u auddepenunan. Yactaele npousBogHble. JlocTaTouHOE YCIOBHE
muddepennupyemoct. KacarenbHast miockocTh. ['eomerpudeckuit cmbica  auddepenmnmana.
Huddepenuupoanue kommo3unuu. HMHBapuantHOCT (GopMysbl mepBoro auddepeHiuana.
[TpousBogHast O HaIlpaBJIEHUIO, IPaJueHT. Teopema O CyllecTBOBaHMU U AU PEpeHIHPOBAHUN
HESIBHBIX (DYHKITUI.

5. YacTHble Ipou3BOaHbIE U AU]epeHIInanbl BBICHINX MOPIIKOB.

UYactHble mpou3BOAHBIE W Au(QEepeHInanbl BRICIINX MOPSIKOB. PaBEHCTBO CMENIaHHBIX
YaCTHBIX Mpou3BOAHBIX. @opmyia Tewnopa 11t QyHKIIUU JBYX ITEPEMEHHBIX.

6. OkcTpeMyM QYHKIIMY HECKOJIBKUX MEPEMEHHBIX.

Onpenenenne MakcuMyMa 1 MUHUMyMa. Heobxoaumoe ycioBue skcTpemyma. JloctaTounoe
yCIIOBUE JKCTpeMyMma (DYHKIIMU JABYX IMEepeMEHHbIX. HaxoxaeHue HaumOONBIINX W HAMMEHBIIUX
3HAYEHUU. Y CIIOBHBIE SKCTPEMYMBI.

DopMbI KOHTPOJIA!
JIBe KOHTPOJIbHBIE PAOOTHI.

Il kype, 3 cemecTp.
HNHaTerpajibHoe ucuncieHue GyHKIMU OHOM NepeMeHHOI.

1. HeomnpeneneHHbli UHTErpal.

3amaua BOCCTaHOBJICHUS (QYHKLUU 10 ee mpou3BogHOU. [lepBooOpa3Has u HeompeaeIeHHbIH
uHTerpas. OCHOBHBIE CBOMCTBA HEOMPENEIECHHOTO HHTErpajna. Tabiuia OCHOBHBIX WHTETrPAJIOB.
OCHOBHBIE METO/IbI UHTEIPUPOBAHUS.

2. OmpeneneHHbI HHTErpaJl.
3amaun, TPHUBOJANINE K TOHSATUIO OMNpeAeNieHHOro WHTerpana. MHTerpupyemMocTs (GyHKIUU U
orpezeneHHbl nHTerpain. HuxHue u BepxHue HHTerpaabHble cyMMbl. Heo6xoaumoe u joctaTouHoe
ycroBusi  mHTerpupyeMoctn. Kiaccel  uHTerpupyembix — pynkummii. OCHOBHBIE — CBOWMCTBA
ONpeNIeICHHOr0 HHTErpaia. OnpeaeneHHblid HHTErpal ¢ IEPEMEHHBIM BEpXHUM MpezaenoM. Popmyna
Herorona-Jleitbnuna. UaTerpupoBanue 1o yactTsaM U 3aMeHa IepEMEHHOI.

3. T'eomerpuueckuie NPUIOKEHHs ONPEIETICHHOr0 HHTerpaa.

Ksagpupyemsie durypsl. Beraucnenue miommaneii kBaapupyemsix ¢uryp. KyOupyemsie tena.
O0bem Ten ¢ 3amaHHBIM nornepedHbiM ceueHueM. [Ipunnun Kapambepu. OO0beM Tena BpalieHHs.
Crnpsimisiemble KpuBble. Bbrunciaenue 1yru miockoil KpuBOH.

4. IlpunokeHus onpeaeseHHOro UHTerpaia B pusuke
Briuucnenue craTuCTUYECKUX MOMEHTOB, KOOPAMHAT LIEHTPA TAKECTH, MOMEHTOB MHEPLIUHU TNIOCKON
KPUBOM U TIJIOCKOW (PUTYPHI.

5. HecoOcTBeHHbBIC HHTETPAIIBI

[TonsiTue HecoOCTBEHHOTro uHTerpajga. HecoOCTBeHHbIE HMHTErpajlibl OT TMOJOKUTEIbHBIX

¢GyHkuni. AGCOTIOTHAS CXOAUMOCTb.

6. /IBoiiHbIE U TPOIHbBIC HHTETPAIIBL.
[lonsarue nBoiiHoro mHrerpana. MHTerpupyeMocts HenpepblBHOM (yHKIHMU. OCHOBHBIE CBOMCTBA
JIBOMHOTO WHTerpaia. BelunciieHMe ABOMHOIO HMHTErpaja. 3amMeHa IEePEMEHHOTO B JBOWHOM
unTerpaie. Kyoupyemsie Tena u ux o0bemsl. [IoHsATHE TPOHOTO HHTETpasia. 3aMeHa IEPEMEHHBIX B
TpoiiHOM uHTerpaie. Chepruyeckue U IUIUHAPUIECKIE KOOPINHATHL.

7. _HekoTopble NpyMEHEHUs! KPATHBIX UHTETPAJIOB.
Brruncienrne 00beMOB, IO MOBepXHOCTEH. DU3NYECKre MPUIIOKEHUS KPATHBIX HHTETPAJIOB.

8. KpuBonuHeiHbIC HHTETPAIIBL.

3ajaya 0 paboTe MJIOCKOTO CUiIoBOro moJig. KpuBoJMHEHHBIM WHTErpans U ero OCHOBHbBIE

CBOMCTBA. BrluncieHne KpUBOJIMHEHHBIX HHTErpasioB. Popmyna I'puHa. YcinoBue HE3aBUCUMOCTH
WHTErpajia OT IIyTH UHTErPUPOBAHUSA

9. UwucnoBble pAIBL.
OcHoBHbIe mOHATUA. JledicTBUS Han cxomsmuMucs psaamu. OctaTok psaa. ['eomerpuueckuil u
rapMoHuueckuil psia. CXOOUMOCTb PSAJIOB C TMOJIOKUTEIBHBIMH ujieHaMU. TeopeMbl CpaBHEHUSI.




[IpusHaku cxoguMocTu. 3Hakouyepeayromuecs psaasl. Teopema JleitOnnna. AGCONIOTHO U YCIOBHO
cxonsmuecs psaasl. JleiicTBUs Hal aOCOMOTHO cXoasmuMucs psaamu. Teopema Pumana.

10. ®yHKIIMOHANbHBIE TOCAEIOBATEABHOCTH U PSIBL.

OyHKIUOHATBHAS TOCIEAOBaTeIbHOCTE H  psia.  O6nacte cxoauMmocTH. PaBHOMepHas
cxoauMocTh. HeoOXoauMblii M 1OCTaTOYHBIN IMpPH3HAK CXOAUMOCTH (paBHOMepHOI). I[Ipm3nak
Beiiepmtpacca. TeopeMbl 0 paBHOMEPHO CXOASIINXCA MOCIEA0BATENBHOCTAX U PAJIaX HEMPEPHIBHBIX
GyHKINH.

11. CreneHHble psAbL.

Crenennble psnapl. Teopema AOens. Paauyc u wmHTEepBan cxoaumoctu. PaBHO-MepHas
CXOJMMOCTh CTENEeHHbIX psiioB. HTerpupoBanue u nuddepeHrpoBaHue CTEEHHBIX PSIIOB.

12. PaznoxeHue GyHKIUU B PSIL.

3amaua pasznoxxenus Gynkiun B psin Tetinopa. Pasnoxkenue B psa Teimopa GyHKImu Sinx,
cos x, €%, In (1+x). BuHOMUHATBHBI psijl U YacTHBIE ciy4au. [IpubamKkeHHOe BEIYMCICHHE 3HAUCHU T
(GYHKIIMM U ONIPEIeTICHHBIX HHTETPAJIOB C IIOMOIIBIO PSIOB.

13. CreneHHbIe psbl B KOMIUIEKCHOW 00JIaCTH.

Cxopdiuecs MOCIe0BaTEIbHOCTH U PAbl KOMIUIEKCHBIX yuces. AOCONIOTHAST CXOUMOCTb.
Teopema AGens. Paguyc u kpyr cxogumoctu. [TokazaTensHas QyHKIHS KOMIUIEKCHON IEPEMEHHOM.
®opmynbl  Ounepa. [lokazarenbHas  3amuch  KOMIUIEKCHOro  yucia. CBA3b  MEXAY
TPUTOHOMETPUUYECKUMH U TUNIEPOOTHMUECKUMH (DYHKIIUSMH KOMIUIEKCHOW IEPEMEHHOIA.

DopMbI KOHTPOJIA:

KonTtponbHas pabora «TeXHUKa UHTETPUPOBAHUS.

KonTponbnas pabota «[IpunoxkeHus onpeaeneHHOro HHTerpaiay.
KonTtponbHas padora «KpaTHble 1 KPUBOJIMHEHHBIE HHTETPAIIBD.
KoHnTtponbHas padota «DyHKIIMOHATBHBIE PSBI, psl Teimopay.
KomnokBuym no teme: «TexHMKa UHTETPUPOBAHUSY.

IS

4.4. TeMbl 4 IVIAHBI IPAKTHYECKUX 3aAHATHH
1 kypc, 1 cemecTp
1. Monynb NeCTBUTENHHOTO YHCTIA.
1) TIpeoOpa3oBaHHe BBIpAKCHUI, COACPIKAIIUX MOIYJIb.
2) Permenue ypaBHEHUi, COMEPKAIUX MOTYJIb.
3) PemeHne HepaBEHCTB, COACPKALIMX MOIYJIb.
4) Tloctpoenue rpadukoB GYHKIIHH, ypaBHECHHE KOTOPBIX COACPIKHUT MOIYJIb.
2. Otobpaxenue, pyHKus, 007IaCTh ONpPEEIICHUs, 001aCTh 3HAUCHUH.
1) CropbeKiys, HHbEKIIUs, OUCKITHSI.
2) Haxoxnenue obnactu onpezeacHus QyHKIIHH.
3) Haxoxaenue 0061acTu 3HaAHUN GYHKIIHH.
3. I'papux pyHKIHMiL.
1) IToctpoeHwue rpadMKOB dIEMEHTAPHBIX (DYHKIHIA.
2) IlpeobOpa3zoBanusi rpadukoB QyHKIUH.
4. Anrebpa rpadukos.
1) Cnoxenue rpadpukoB GyHKIHUI.
2) Berunrtanue rpaduKoB QyHKIHIA.
3) VYMHOXeHue rpadKOB (QYHKITHIA.
4) Jenenue rpadukoB GyHKIIH.
5. Kommnozunus ¢ynkuii. O6patHas pyHKIUS.
1) Cnoxuast QyHKITHSL.
2) OO6nacTh omnpeaeaCHUs CI0KHON (DYHKITHH.
3) Oo6patHas GyHKIMS U ee rpaduK.
6. Knaccuduxanmst ¢yHKIHIA.
1) Yernsle, HeueTHBIC PYHKIINH.



2) MoHOTOHHBIE (YHKIIUH.
3) OrpaHuueHHbBIC, HEOTPaHUYEHHBIEC (QYHKIIHH.
4) Tlepuoaunueckue QyHKIIHH.
7. IlocnenoBarensHoCcTH. [Ipenen mocneq0BaTEIBHOCTH.
2. Bunsl nocienoBaTeabHOCTH.
3. Brluucnenue npeena nocieaoBaTeIbHOCTH.
8. Ilpenen ¢hyHKIIMK HA OECKOHEYHOCTH
1) Beruucnenue mpesena Ha + 6€CKOHESYHOCTH.
2) Beruncienue npeziena Ha — 0ECKOHEYHOCTH.
3) Beruncienue npeaena Ha 6ECKOHEYHOCTH.
9. IIpenen ¢pyHKIMU B TOUKE
1) Beiuucnenue mpeaena B TOUYKE, UCIOJIb3Ys MEPBbIi 3aMeYaTeIbHbIN MPEIes U €ro
CIICZICTBUSI.
2) Berunciienue npeiena B TOYKE, HCIOJb3YsT BTOPOM 3aMevaTeIbHbIH MPEIe U €ro
CIICZICTBUSI.
10.HempepbIBHOCTD (DYHKITUU B TOUKE.
1) HenipepriBHBIE (QYHKITUH.
2) Knaccudukarus Touek pa3pbiBa.
1 kype, 2 cemecTp
. 'eomeTpudeckuii U GU3NIECKUN CMBICIT MPOU3BOTHOM.
1) KacarenbHas k rpaduky QyHKIUH.
2) Hopwmais k rpaduky ¢ yHKITHH.
3) CkopocThb IBM)KEHHS MaTepUaTIbHOM TOYKH.
4) VYckopeHue IBHKEHUS MaTepHaIbHON TOUKH.
. IIpousBoanas u quddepenunan.
1) dopmyinsl qudhepeHIIHPOBaHMS.
2) TlpaBuna nquddepeHimpoBanms.
3) Beruncienue mMpou3BOIHOM.
4) Beruucnenue muddepeHnuana.
. AuddepenumpoBanre GyHKIUH, 33JaHHBIX HESBHO U ITapaMETPUUECKUMH YPABHEHHUSIMH.
1) BoruuciieHne Mpou3BOAHON (YHKIMH, 3aJAHHOW HESIBHBIM 00pa3oM.
2) Berunciienue npou3BoAHON GYHKIIMH, 33 JaHHOM MapaMeTPUIECKUMH yPaBHCHUSIMU
. Jlorapupmuueckoe nuddepeHipoBanme.
1) Jlorapudmuyeckoe nuddhepeHiupoBaHume.
. IIpaBuiio Jlonurans. [IponsBoanas u nuddepennuan BeICIUX nopaakoB. [Ipubnmxennoe
BBIUHCIICHHE.
1) BrlunciieHre IpeIeNioB Mpyu MoMoLIH npasuia Jlomuras.
2) BbruncieHre TPOU3BOAHBIX BBICIIHX MOPSIKOB.
3) Beruucnenue quddepeHiranoB BEICIINX MOPSIKOB.
4) TlpubmmkeHHOE 3HAUCHHE () YHKIIHH.
. IIpumeHeHune NPOU3BOAHBIX K UCCIETOBAHUIO (DYHKITUH.
1) MHccnenoBanue QyHKIHH HA MOHOTOHHOCTb.
2) MHccnenoBanue QyHKIIUH HA SKCTPEMYM.
3) IlpumeHeHHEe MPOU3BOIHON BTOPOTO MOPSIKA [Tl HCCIICAOBAHUS TOUKHU Teperuoda.

4) TlpuMmeHeHHE TPOU3BOJHOW BTOPOTO TOPSAKA JUIS HMCCICAOBAHMS HAIPaBICHUS

BBIITYKJIOCTH U BOTHYTOCTH.
. HanbGonpiiee u HauMeHblIee 3HaUeHUs! GYHKLIUU HAa OTPE3KE.
1) HawuOombliee 1 HaUMEHbIIICE 3HAYCHHUE (QYHKIIMK Ha OTPE3KE.
2) PemeHne SKCTpeMalbHBIX 3a1ad.
. Iloctpoenue rpadukoB QyHKITHIA.
1) HUccnepoBanue QpyHKIIMU OAHON NEPEMEHHOHN C TIOMOIIBIO TIPOU3BOIHOM.
2) Tlocrpoenwue rpaduka GyHKINH.



9. OGnacth onpenencHust QyHKIMU ABYX NMEPEMEHHBIX.
1) Beruucnenue o6aacTu onpeaeaeHus GyHKIUN IBYX IEPEMEHHBIX.
2) Tloctpoenue obactu onpeneneHus GyHKIUN BYX MEPEMECHHBIX.
10. Ilpenen ¢pyHKIMH IBYX MEpeMEHHBIX. HenmpepbIBHOCTh (DYHKIIMH IBYX TIEPEMECHHBIX.
1) BeluucieHue JBOWHOTO Mpe/ea.
2) Jloka3aTenbCTBO HEMPEPHIBHOCTU (QYHKIMH JABYX MIEPEMEHHBIX.
11. YacTHble MPOU3BOJIHBIE MEPBOTO MOPSIKA.
1) BblunciieHHe 4YacTHBIX MPOU3BOJHBIX MEPBOrO IMOPSAKA OT (DYHKIMH MHOTHX
MIEPEMEHHBIX.
12. Tlpumenenue mnosHOTO auddepeHnrana mnepBoro mnopsaka. [Ipow3BogHas CIOKHON
GbyHKIMN.
1) IlpuGnuxeHHOE BBIUKCIICHHE (DYHKIIMH MHOTHX TIEPEMEHHBIX.
2) IlpousBoaHas CIIOKHOM (YHKIIHH.
13. KacarenpHas 1 HOpMalib K KpuBoil. KacaTenpHas MII0CKOCTh M HOPMaJlh K TOBEPXHOCTH.
1) KacarenbHast K KpUBOW, 33JaHHOM HEIBHBIM 00Pa30oM.
2) Hopwmaib kK KpHBO#, 3a1aHHON HESIBHBIM 00pa3oM.
3) KacarenpHas MI0CKOCTh K TIOBEPXHOCTH.
4) Hopmaib K TOBEPXHOCTH.
14. DnemeHTBI BEKTOPHOI'O aHAJIN3A.
1) IloHsTHE MPOU3BOAHOM IO HAIIPABICHHMIO.
2) I'pagueHT QyHKIMU B TOUKE.
15. TIpousBoanbie BeICIIHX MOpsiakoB. @opmyna Teimopa.
1) BeluucieHue MpOU3BOIHBIX BBICIIUX MTOPSIKOB.
2) Ilpumenenue hopmyiasl Teiaopa K MPUOIHKCHHBIM BEIYUCIICHHUSIM.
16. DOkcrpeMyM (QYHKIMH JBYX ITEPEMEHHBIX.
1) Bboruncienue 3xkcTpeMyMa GpyHKIMU ABYX MTEPEMCHHBIX.
17. Haubonbiiee 1 HaMMEHbIIIeE 3HAYCHUS (PYHKIIMH JBYX TIEPEMEHHBIX.
1) Haxoxnenue HauOOJBIIETO0 W HAMMEHBINET0 3HAYCHUS (DYHKIMH JBYX MEPEMCHHBIX,
3alaHHOI Ha 00JIaCTH.
2 Kypc, 3 cemecTp
1. TaGnuunblil HHTETpal. 3aMEeHa MEePEMEHHOM.
1) BeruucieHue TaOJHYHBIX HHTETPAIOB
2) BelunciieHue UHTETPAIOB, UCTIONB3Ysl METOJI 3aMEHBI TICPEMECHHOIA.
2. HuterpupoBanue IpOOHBIX BRIPAKECHHH, COAEPKAITNX KBaAPATHBIA TPEXUJICH.
1) BblunCIeHHE HHTETPAJTIOB, COACPIKAIINX KBAJAPATHBIN TPEXUJICH.
2) BblunciieHHE HHTETPATIOB, COMEPKAIIMX KBAIPATHBIA TPEXUWICH MO]] 3HAKOM pajuKaJa.
3. HuTerpupoBaHue parioHAIBHBIX BBIPAXKCHUH.
1) WurterpupoBaHue MPaBUIbHBIX PAMOHATIBHBIX APOOCH.
2) HWuterpupoBaHue HEMPABUIBHBIX PAIMOHATBHBIX IPOOCH.
4. Metoa UHTETPUPOBAHHUSI 10 YACTSIM.
1) BblunCleHHE HHTETPATIOB IEPBOTO THUIIA.
2) BblunciieHHEe HHTErPAIOB BTOPOTO THIIA.
3) BblunciieHHE HHTETPAIOB TPETHETO THIIA.
5. HHTerpupoBaHUe TPUTOHOMETPHUECCKUX BBIPAKEHUH.
1) WurerpupoBaHue cTeneneii pyHKIMit sin x, cos x, tg x.
2) YuuBepcalbHas MMOJACTAaHOBKA.
3) Jlpyrue mojacTaHoBKH..
6. MuTerpupoBaHre UPPAMOHATBHBIX BBIPAXKEHUH.
1) TloncranoBka Diinepa.
2) Jlpyrue moaCcTaHOBKH.
3) HurerpupoBaHre OMHOMUHAIBHBIX TU(PQEpPEHIINATIOB
7. ®opmyna Herorona-JIeiiOnuia. MeToa MHTETpUPOBAHHMS IO YACTSIM.



1) BoruuciieHue onpeaeIeHHOro HHTerpaita no popmyne Herotona-JleiOnua.
2) MeTo/ UHTETPUPOBAHUS 110 YACTSIM.
3aMeHa NEPEMEHHOH B OIIPEEICHHOM UHTETpaIe.
1) 3amenHa repeMeHHOH B OMPEACIICHHOM HHTErpajie OT PallHOHATBHON (DYHKITHH.
2) 3aMeHa epeMEHHOM B ONPEACICHHOM HHTETpaie OT HPPAIIMOHATBHON (QYHKIIIH.
3) 3ameHa MepeMEHHOM B OMPEIEICHHOM HHTETPaje OT TPUTOHOMETPHUYCCKUX (YHKIIHIA.
HecoOcTBeHHBIN HHTETpaL.
1) BeruncineHre HeCOOCTBEHHOTO HHTETPaja MePBOro poa.
2) Belunciienue HeCOOCTBEHHOTO MHTETPajia BTOPOTO po/ia.
. Iloctpoenue rpapukoB GYHKIMHM, 3aJaHHBIX [apaMETPUYECKUMH YPaBHEHHSIMH U B
NOJIIPHBIX KOOPAMHATAX.
1) Tloctpoenue rpadukoB GyHKIIHIA, 3aJaHHBIX TAPAMETPHUYCCKUMH YPaBHCHHSIMH.
2) Tloctpoenue rpadukoB QyHKIUI, 3aJaHHBIX B TIOJIIPHBIX KOOPAWHATAX.
. [nomanas miIockoi GUrypsl.
1) TInomanp riockoit GUrypsl, 3alaHHON ypaBHEHHEM B JEKAPTOBBIX KOOPIUHATAX.
2) Ilnomans maockoit GUrypsl, 3a1aHHON MTApaMETPHUCCKUMH YPABHCHHSIMH.
3) Ilnomans miaocKol GUTYphl, 331aHHON YpaBHEHUEM B TIOJISIPHBIX KOOPAWHATAX.
. O0Bem Tena BpaleHus.
1) OObem Tena BpalleHUs, OTPAHHMYCHHOW ITOBEPXHOCTBIO, 33/JlaHHON ypaBHEHHEM B
JIEKAPTOBBIX KOOpANHATAX.
2) OObeM Tena BpalleHUs, OrPAaHUYCHHON NOBEPXHOCTBIO, 33/IaHHOM MapaMeTpUIECKIMU
YPaBHEHUSMH.
3) OO6beM Tena BpallleHUs, OTPAHUYCHHOW IOBEPXHOCTBHIO, 3a/JlaHHON YpaBHEHHUEM B
MOJISIPHBIX KOOpJAMHATAX
. JlnuHa nyru, 1ioma s NOBEpXHOCTU BpalllEHUSI.
1) JlnuHa ayru, 3aJaHHOW ypaBHEHHEM B ICKAPTOBBIX KOOPIUHATAX.
2) JlnuHa qyrd, 3alaHHOM MapaMeTPUYECKUMH yPaBHEHHSIMHU.
3) JlnuHa nyru, 3aJaHHON YpaBHEHHUEM B TOJISIPHBIX KOOPAWHATAX.
. LenTp TsKECTH. MOMEHT MHEPLIUH.
1) ILIeHTp TKECTH IIOCKON KPHUBOIA.
2) LleHTp TsHKECTH IUIOCKOW (PHUTYPHI.
3) MoMeHT HHEPIHUH.
. JIBOiTHOM MHTETpal. [IBOMHON UHTETpal B MOJSPHBIX KOOPAUHATAX.
1) Beiuncienune JBOWHOTO HHTETPaja 1Mo 00JaCTH.
2) Ilepexoj K MOJSPHBIM KOOPAUHATAM.
. [IpunoxeHust ABOMHOTO MHTETpaa.
1) BeluucieHue miolaau miocKoi Gpurypsl.
2) Beruncienue oobema Tena.
. TpoliHOM uHTErpa.
1) Beruncienne TPORHOTO HHTErpaa o Teiy.
2) Ilepexoj K HMIMHAPUYECKAM KOOPAUHATAM.
3) Ilepexon Kk cheprUECKUM KOOPIUHATAM.
. 'eoMeTpuyeckue NpuIoKeHNUs: TPOMHOr0 UHTETpaia
1) O6mwem Terna.
. MexaHnudeckue MpuiIoKEeHUs TPOMHOr0 UHTETpaa.
1) KoopauHaThl IEHTPA TSHKECTH TEa.
2) MoMeHT UHEepILHUH.
3) CrarucTuyeckue MOMEHTBHI.
. KpuBosinHeNHbIi HHTETpaJl 10 KOOPIUHATAM.
1) Beruucnenne KpUBOJIMHEHHOTO HHTETPaia o KOOPAHHATAM 10 KPUBO#A, 3a1aHHOM SIBHBIM
obpazom.



2) BerumcieHue KPUBOJMHEHHOTO WHTErpaja MO KOOpIWHATAM IO KPHBOM, 3aTaHHOMN
napamMeTpUueCKUMH YPaBHEHHUSIMH.
3) BerunciieHue KpUBOJIMHEHHOrO MHTErpaja 1Mo KOOpIWHATaM I10 KPHBOH, 3aJlaHHOW B
MOJIAPHBIX KOOPAUHATAX.
21. KpuBOJIMHEWHBIH UHTETPaI MO JUIUHE JTyTH.
1) BeruucieHre KPUBOJIMHEHHOTO HHTErpajia 110 JUIMHE AYTH 10 KPUBOM, 33 1aHHOM SIBHBIM
o0Opa3om.
2) Bebrunciienne KpHBOJIMHEHHOIO MHTErpaja MO JUIMHE IYI'H 10 KPUBOW, 3aJaHHOMN
napamMeTpuueCKUMHU YpaBHEHUSIMH.
3) Bebruncienne KPUBOJIMHEHHOIO WHTErpaja IO JUIMHE AYTH MO KPHUBOM, 3aJaHHON B
MOJISIPHBIX KOOpAMHATAX.
22. UucnoBsle psAIbl ¢ MOJOKUTENbHBIMU WwieHaMu. Cymma psina. [Ipu3Haku cXOAMMOCTH psijia:
HanamOepa, cpaBHEHUS PSIIOB.
1) TIloHsTHE CyMMBI psja.
2) HeoOxoauMmblii MpU3HAK CXOAMMOCTH.
3) Ipusnak JJamambepa.
4) Tlpu3Hak CpaBHEHUS PSJIOB.
23. PagukanbHbBIN PU3HAK CXOAUMOCTH. VIHTETpanbHBINA MPU3HAK CXOIUMOCTH.
1) PaaukanbHBIN MPU3HAK CXOJIAMOCTH.
2) HWuTerpanabHBIN MPU3HAK CXOTAMOCTH.
24. 3HaKONepEeMEHHBIE PSIbIL.
1) [Ipuznak JleitOHUIA.
2) AGCOTIOTHO CXOJISIIUICS S, YCIIOBHO CXOSIIUICS PSI.
25. .OyHKIIMOHAIBHBIC PSIJIBI.
1) Haxoxxaenue cyMmmbl GyHKIIMOHATIBHOTO psfa.
2) uccnenoBaHue Ha CXOIUMOCTh (DYHKIIMOHATIBLHOTO Psijia.
26. CrenenHoii psia. Pa3noxeHue B CTENEHHOM psij.
1) O6GnacTh CXOMUMOCTH CTENIEHHOTO Psija.
2) Beiuncnenue CyMMbl CTETIEHHOTO Ps/a.
27. TlpubnuxeHHOE BBIUMCICHUE 3HAYCHUN (DYHKITUH.
1) Ilpumenenune Gpopmynsl Teitnopa K TpUOIMKEHHBIM BIYHCICHHSIM.
28. Tpuronomerpuueckue psaasl Dypobe.
1) Paznoxxenue uetHoit pynkuuu B psig Dypse.
2) Paznoxxenne HeueTHON GyHKIMU B psal Dypre.
3) Paznoxxenue GpyHkuu oodiero Buaa B psija Oypoe.

[IpuMep npakTUYECKOTO 3aHATUS
3ansaTue Ne 1. MoayJb 1eliCTBUTEIBLHOI0 YMCJIA.
. Pemints ypaBHeHUs:

a) Ix+1=1 ,6)|lxl+1]=1 ,s)|lxl-1]=1
. Pemuth HepaBeHCTBA:

a)lx|+|x—1] < 4 ,0)|x% —3x + 2| < 2x — x?
. YIIPOCTUTH BBIpAXKECHUE:!
Va2 +6a+9+VaZ—6a+9 , o)

lal-a
o 2bVx2-1 1 a b
. HaitiTu 3HaueHue BhIpaKeHUS o P ox = \/; + \/; ,a>0,b>0.
X—=VX“—
. [Toctpouts rpaduk pyHKIUU:
a)y =1 6)y=viZ+2x+1—1 B)y = 22
[x+1] ’ x2-9
VYKa3zaHus 110 BBLITOJIHEHUIO 3aJaHUN:
1. Pemmwmth ypaBHEHUE, UCIIONB3YS ONPEACICHUE MOJTYJISL.




Pemnts HEpaBEHCTBO, UCIIOIB3YS ONPEAEICHUE MOLYIIS.
YIpocTuTh BeIpa)KEHHE, UCTIOIb3YsI ONIPENEICHUE MOMYIISL.
Haiitu 3Ha4eHME BBIpaXKEHUs, UCIIONB3Ys ONPEIEICHUE MOLYIIS.
[TocTpouts rpaduk GyHKINHU, UCIIOB3YsI ONPEAETICHUE MOIYJISL.

agrwn

[Ipumep TpenuHra

3ansaTue Ne 13. Ilpenen pyHknum B TOUKe.
xZ+2x+1 sin?x

. 2 .
l) h—r>n(x + 1) 2) ;lcl_rg x+2 3)1 7T1+cosx
32
. 2x%—11x+5 x5 +2x*+x%2-3x-10
4) h zxz 4 5) }Cliré 3x2-14x-5 6) x—>—2 x*+2x3+3x2+5x—2
sin%x 1—V/x+1 2—x
7) 9lc—>n 1+cos3x 8) ;lc—>o x 9) }c—>4 3—V/2x+1
1—V/x sin3x ) x2-4
10) 1 m \/_ ll) llm 12) xlir{lzm
13) lim 14) lim /=%
x—0 1—cosx x—>0 sindx

Yka3aHus MO BBITOJHEHUIO 3alaHUMH:
1-6. Beruncnutsb npenen, npeoopazoBas IpooOH.
8-10. BeruncnuTh mipeses, yMHOKHB Ha CONPSHKEHHOE BBIPAKEHUE.
11-13. BeruvcauTh npeaes, UCHoiab3ysl IEPBbIM 3aMedaTenbHbIN Ipeae

Pabora B MaJabIX rpynnax
3ansitue Ne3
Jozapugmuueckoe ougppepenyuposanue.

3aoanue No 1
1. f (X) = (Sin2 X)tgx ) f (X) _ (In X + i/;)arctgx
5 100 =(eos ™ o 100 = arctgax™™
3aoanue Ne 2
1 tgx-sinx X
f(x)=(x*+x%)-4/x* -4 -arctg = f(x)=1In X
” x ° COS X Jaresin x
x“arctgx In(smx+cos x)
“J1- %2 cos® x-Inx
3aoanue Ne 3 X arctgx . e_x

e
(x=2)*-3/1+x f(x) = :
o 100="0 0 N

u F(x)=43x*-2-arctg®2»




YKka3zaHus 110 BBHIIOJIHEHUIO 3aJJaHUN
3amanne Ne 1. BeruncineHnre mpou3BOIHON CTEIEHHO-TTOKA3aTENbHOU (PYHKITUH.
3ananue Ne 2. BeruucieHue npou3BOIHOM CI0KHON (QyHKIHH.
3amanne Ne 3. BeruncieHnre mpou3BOIHOMN CIIOKHOU (PYHKITUH.

4.5. [IpumepHasi TeMAaTHKa KyPCOBBIX padoT

Kypcosas pabora o Mmaremaruke nuuiercs B 6-om cemectpe. Kypcosas pabora umeer cBoeit
LENbI0 3aKpEIUICHHE U PacCIIMpEHUE MOJYyYEHHBIX TEOPETUYECKUX M MPAKTHYECKUX 3HAHUU IO
MaTE€MaTUYeCKOMY aHalIu3y, NPUMEHEHUE HTUX 3HAHUW MPU PEIICHUH KOHKPETHBIX 3a]1a4y
dbopMupoBaHNE HaBBIKOB KPUTHUECKOTO aHalu3a HaydHOU nuTeparypbl. KypcoBas pabora momkHa
OBITH MpeACTaBlieHAa TEKCTOBBIMU M TaOIUYHO - rpauecKuMU MaTepualiaMy. 3alluTa KypCcOBOH
paboThl MTPOBOJUTCS HA 3aceJaHUW KOMHCCHH, COCTOsIIeH u3 2-3 mpenopaBateneit kadenpsr. K
3aIIUTe KypcOBOM pabOThI CTYJAEHT JOJKEH IPUTOTOBUTE KpaTkoe coolienue (He 6onee 10 MuHyT),
B KOTOPOM JIOJIKEH U3JI0KHTD LIeIb pa0OThI U €€ OCHOBHBIE PE3YIbTaThI.

5.TemMbl JUCHUITIHHBI AJI5l CAMOCTOSITEILHOI0 U3yYeHH
1. DnemenTapHble GYHKINHU, HX CBOHCTBA U TPaPUKH.
[IpumeHeHne MPOU3BOIHBIX IEPBOrO U BBICHINX MOPSAIKOB K HCCIIEIOBAaHUIO
(GYHKINHU ¥ IOCTPOCHUIO TpaUKOB.
JuddepennrpoBanre HeIBHOW (PYHKITUH.
[TpunoskeHne YacTHBIX MPOU3BOIHBIX (DYHKITUI B TEOPUHU TTOJIS.
HaxoxaeHne ycnoBHBIX SKCTPEMYMOB.
['eomeTprueckue MPUIOKEHHSI ONPEACTICHHOTO HHTETpaa.
duznyeckue NpuiIoKEHNE ONPEIEICHHOTO HHTerpaa.
Hecob6cTBeHHBIE MHTETPANIBI U UX TPUMEHEHHE.
3aMeHa NepeMEHHOM B ABOMHOM U TPOMHOM MHTETpale.
0. l'eomeTpuyeckue u PU3NIECKUE MPUITOKCHIS KPATHBIX HHTETPAJIOB.
1. KpuBonuHeiiHble HHTETpalibl U X MPUMEHEHNE B T€OMETPUH U (PU3UKe
12. lpunoxeHne CTENEHHBIX PSAIOB K PEIICHUIO Pa3TUYHBIX 3a/1a4.
13. CremnieHHbIe psiibl B KOMIUIEKCHOM 00JIACTH.

N

RRO©®ONOo O~

Bomnpockl a1t caMOKOHTPOJIS:
1. TlousTue sneMeHTapHON HYHKLINHU, 0OJIACTH ONpeesIeH s, 00JacTu 3HAaYeHU I
byHKIMH, TpaduK YHKITUH.
[TonsTHE TPON3BOAHON NEPBOTO MOPSIKA.
JloHsTHE TPOM3BOAHON BBICIIUX MOPSIAKOB.
IToHsATHE YaCTHOM MPOU3BOIHOM NIEPBOTO U BBICIIKUX ITOPSIAKOB.
AJNTOPUTM HaXOXACHUS YCIOBHOTO SKCTPEMYyMaA.
I'eomeTpuueckre NpuI0KEeHNS ONPEEIIEHHOI0 UHTErpasa.
[TonsiTne rpangueHTa.
[ToHsATHE TPOU3BOJHOM 110 HAIIPABIIECHUIO.
JluBepreH1usi BEKTOPHOT'O TOJIS.
0. PoTop BEKTOPHOTO MOJIA.
11. HecoOcTBeHHBIC HHTETPAIBI TIEPBOTO POAA.
12. HecoOcTBEeHHBIE HHTETPAIBI BTOPOTO POJA.
13. KpuBonuHeiliHble KOOPAWHATHL: HUIMHAPUYECKas U cheprueckasi cucTeMa KOOpAHHAT.
14. T'eoMeTrpuueckue NPUIOKEHNS KPaTHBIX UHTETPAJIOB.
15. duznueckuie MPUIOKEHHSI KPATHBIX HHTETPAJIOB.
16. KpuBoauHeHHBIN HHTErpasl IEPBOTO poja.
17. KpuBoauHEHHBIN HHTETPAI BTOPOTO poa.
18. TlonsiTHE CTENIEHHOTO psfa.
19. CremneHHOM psij B CTEIICHHOW 00IAacTH.

RO No TN



HNuTepakTuBHBbIE OPMBI 00YUYEHHSI: TEXHOJIOTUS IPOOIEMHOT0 00yUYeHHS, TEXHOJIOTHSI y4eOHOTO

6. O0pa3oBaTeIbHbIC TEXHOJIOTHH

B nporiecce npernogaBanus TUCIUTUTMHBI HCTIONB3YIOTCS KaK KJIacCHUeCKue (POPMBI M METO/IbI
00ydeHust (JICKITUU, TPAKTUYCCKUE 3aHATHUS ), TAK U HHTEPAKTUBHBIC METOIbI OOYICHHUSI.

uccleIoBaHusl, paboTa B MaJIbIX TPYIIax, TPEHUHT.

No HanmenoBanue paznena | Bumbl yaeOHBIX 3aHITHN OO0pazoBaTelibHas TEXHOJIOTHUS
n/n
1. JlericTBUTENbHBIC YUCTIa Jlexmms Boanas nexnms
[TpakTudeckoe 3aHsATHE 3aHsATHE-TUCKYCCUS
CamocTosTenpHas padora KoHncynsTHpoBaHuEe 1 IpOBEpKa
JIOMAaITHIX UHINBUIYaTbHBIX
3aJaHUI
2. OyHkiuy ¥ ux rpapuy | Jlexnus Jlexuus
[IpakTudeckoe 3aHATHE IIpakTuueckoe 3anaTue
CamocrosTenpHas pabota Tperunr
KonTponbhaas pabora
KoHucynsTHpoBaHuEe 1 IpOBEpKa
JIOMAaITHIX UHINBUIYaTbHBIX
3aaHUI
3 [Ipenen Jlexmus Jlexmus
[IpakTudeckoe 3aHATHE IIpakTuueckoe 3anaTue
CamocrosTenpHas pabota TexHomOrUM MPOOIEMHOIO
o0yueHus
Pabora B MainbIx Tpymmax
KoncynsTrpoBanue 1 mpoBepka
JIOMAaITHIX UHINBUIYaTbHBIX
3aJaHuI
HenpepriBHOCTB Jlexuus Jlexuus
(hyHKIUH IIpakTrueckoe 3aHATHE IIpakTrueckoe 3aHATHE
CamocrosiTensHast paboTta TpeHunr
KoHncynsTHpoBaHuE 1 IpOBEpKa
JIOMAaITHIX UHINBUIYaTbHBIX
3a1aHUI
5 OnemenTapuble GpyHKkuuu | Jlexnus Jlexuus
[IpakTudeckoe 3aHsATHE TexHomorun y4eOHOTO
CamocrosTenpHas pabota HCCIICIOBAHMS
KonTponbHas padora
KoHucynsTHpoBaHuE 1 IpOBEpKa
JIOMAaITHIX UHINBUIYaTbHBIX
3aaHUI
6 IIpousBognas u Jlexmus Jlexmus
mud dhepeHman [IpakTudeckoe 3aHATHE IIpakTuueckoe 3anaTue
CamocrosTenpHas pabora Pabota B MasbIX rpyImmax
KoncynsTrpoBanue 1 mpoBepka
JIOMAIITHUX UHIWBUTYaTbHBIX
3aJaHUI
7 OcHOBHBIE (POPMYITBI Jlexmmst Jlexmmst
g hepeHInaTbHOTO [IpakTudeckoe 3aHsATHE IIpakTuueckoe 3anatue
WCYUCIICHHS U UX CamocTosiTenpHas padora TPEHUHT
TIPUIIOKEHUS [IpakTudeckoe 3aHATHE

KonTponbHas paborta
KoHcynbTHpoBaHue 1 IPOBEpKa
JIOMAIITHUX WHBHYaTbHBIX
3a1aHUI




(DYHKI_[I/II/I HCCKOJIbKHUX

Jlexmus

Jlexmus

MepeMEHHBIX IIpakTrueckoe 3aHATHE IIpakTrueckoe 3aHATHE
CamocTosTenpHas padora KoHucynsTHpoBaHuE 1 IpOBEpKa
JIOMAITHUX WHIWBUTYaTbHBIX
3aJaHUI
9 HMuddepenuupoBanue Jlexuus Jlexuus
(hyHKIUI HECKOIBKUX [IpakTudeckoe 3aHATHE [IpakTudeckoe 3aHsATHE
MIEPEMEHHBIX CamocTosTenpHas padora KoHncynsTHpoBaHuEe 1 IpOBEpKa
JIOMAaITHIX UHINBUIYaTbHBIX
3a1aHUI
10. | YactHbie mpousBoanbie u | Jlekius Jlexmus
nuddepeHInabl [IpakTHdeckoe 3aHATHE [IpakTHdeckoe 3aHATHE
BBICIIINX TTOPSAIKOB CamocTosTenbHas paboTta KoncynsTrpoBanue 1 mpoBepka
JIOMAIITHUX UHIUBUTYaTbHBIX
3aJaHuI
11. | OkcTpemyM HyHKIHH Jlexmmst Jlexmmst
HECKOJIbKHX nepeMeHHbIX | [IpakTmueckoe 3aHsTHE [IpakTudeckoe 3aHATHE
CamocrosiTensHas paboTta TpeHunr
KonuTponbHas padora
KoncynsTrpoBanue 1 mpoBepka
JIOMAIITHUX UHIUBUTYaTbHBIX
3aJaHun
12. | HeonpeaeneHHslit Jlexnus Jlexnus
WHTErpaji IIpakTrueckoe 3aHATHE IIpakTrueckoe 3aHATHE
CamocTosTenpHas padora KonTponbHas padora
KoHucynsTHpoBaHuE 1 IpOBEpKa
JIOMAaITHIX UHINBUIYaTbHBIX
3aJaHun
13. | Onpenenennsrit unterpan | Jlexnus Jlexuus
IIpakTrueckoe 3aHATHE IIpakTrueckoe 3aHATHE
CamocrosTenpHas pabota Pabota B MasBIX rpymmax
[IpakTudeckoe 3aHATHE
KoHucynsTHpoBaHuE 1 IpOBEpKa
JIOMAaITHIX UHINBUIYaTbHBIX
3aJaHuM
14. | I'eomeTpuyeckue Jlexmus Jlexmus
MIPUIIOKEHUSA IIpakTrueckoe 3aHATHE IIpakTrueckoe 3aHATHE
OTIpEICTICHHOTO CamocrosTenpHas paboTa Tperunr
WHTETpaa KoHucynsTHpoBaHuEe 1 IpOBEpKa
JIOMAIITHUX WHINBUTYaTbHBIX
3aaHUI
15 IIpunoxenus Jlexmus Jlexmus
OTIpeCICHHOTO [IpakTudeckoe 3aHsATHE Pabora B MainbIx Tpymmax
WHTETpaja B GU3NKe CamocrosTenpHas pabora IIpakTryeckoe 3aHITHE
KoncynsTrpoBaHme 1 mpoBepka
JIOMAIITHUX UHIWBUTYaTbHBIX
3aJaHuI
16 | HecobOcTBeHHBIC Jlexmust Jlexmust
WHTETPaJIbI [IpakTudeckoe 3aHsATHE TexHOMOTNs HAYYHOTO
CamocTosTenpHas padora WCCJIC/IOBAHUS
IIpakTrueckoe 3aHATHE
KonTponbHas pabora
KoHucynsTHpoBaHuE 1 IpOBEpKa
JIOMAITHUX UHIWBUYaTbHBIX
3a1aHUI
17 | JIBoiiHBIC U TPOHHBIC Jlexmmst Jlexmmst

HWHTCTPAJIbL

HpaKTI/I‘-IeCKOG 3aHATHC

HpaKTI/I‘-IeCKOG 3aHATHC




CaMocTosTenbpHas pa60Ta

TpeHuHr

IIpakTrueckoe 3aHATHE
KoncynbsTupoBanue u mpoBepka
JIOMAIIHUX UHAUBUAYATbHBIX
3aJaHUI

18 | HekoTtopsie npuMeHEHHS
KPaTHBIX HHTETPATIOB

Jlexms
IIpakTuueckoe 3anatue
CamocTosTenpHas padora

Jlexums

Pabora B MainbIx Tpymmax
IIpakTuueckoe 3anstue
KoncynpTrpoBaHue 1 IpoBEpKa
JIOMAITHIX WHANBUAYATHHBIX
3aJaHun

19 | KpuBonuHeiinbie
UHTETPAIIbI

Jlexms
IIpakTrueckoe 3aHATHE
CamocTosTenpHas padora

Jlexums

IIpakTrueckoe 3aHATHE
KonuTponbHas padora
KoncynsTupoBanue u mpoBepka
JIOMAaITHIX UHINBUIYaTbHBIX
3aJ]aHul

20 | Yucnosble psibl

Jlexmus
[IpakTudeckoe 3aHATHE
CamocrosTenpHas pabora

Jlexmus

IIpakTuueckoe 3anatue
KoncynpTrpoBaHue 1 IpoBEpKa
JIOMAIIHUX WHAUBUAYAJIBHBIX
3aJaHun

21 DOYHKITHOHAIBHBIE PSIJTBI

Jlexms
IIpakTrueckoe 3aHATHE
CamocTosTenpHas padora

Jlexums

IIpakTrueckoe 3aHATHE
KoncynsTupoBanue u mpoBepka
JIOMAIIHUX UHAUBUAYATbHBIX
3aJ]aHul

22 | CtenieHHBIC PSAIBI

Jlexms
[IpakTudeckoe 3aHATHE
CamocrosTenpHas pabora

Jlexums

IIpakTuueckoe 3anatue
KoncynpTrpoBaHue 1 IpoBEepKa
JIOMAITHIX WHANBUAYATHHBIX
3aJaHuH

23 | Pasznoxenune QyHKUUU B
psA

Jlexmus
IIpakTrHueckoe 3aHATHE
CamocrosTenpHas pabora

Jlexmus

Tpenunr

KoncynsTrpoBaHue 1 IpoBEepKa
JIOMAIIHUX WHAUBUAYAJIbHBIX
3aJaHuH

24 CreneHHbBIE PS/IbI B
KOMIUIEKCHOM 00J1acTu

Jlexus
IIpakTuueckoe 3anarue
CamocTosTenpHas pabora

Jlexums

IIpakTuueckoe 3anaTue
KonTponbHas padora
KoncynpTrpoBaHue 1 IpoBEepKa
JIOMAITHIX WHANBUAYATHHBIX
3aJaHuH

7.01eHO4YHbIe CPEACTBA 1JIsl TEKYlIero KOHTPOJIS yCIeBaeMOCTH, IPOMEKyTOYHOM

aTTeCTAllMU IO JUCHUIIJIMHE

[octpouTts rpaduku GyHKIMMA:

1) y=x+i3,
X

5 y=1+x+e*, !

2) y=x-sgn(cosx),

6) v=——
)y X+1

NuauBuayaabHbIE 3a]aHUs

1 cemecmp:

NuauBunyansHoe 3amanue Ne |

1 1

3) y=x"-E(x), 4 y=x"-{x},

7y =-x&x,

8) y = x*sgn(tgx),




1
1+ %%

9) y=Inxsgn(cosx), 10) y =x*E(x), 11) y = xe*, 12)y =

NunuBunyansHoe 3aganue Ne 2

1. Haiitu o6nacts onpenenenus Gpynkmun: | (X) =~/x* —3Xx+2.

2. Tloctpouts rpaduk GyHKIMHN, HAUTH 00JIACTh ONIPEACIICHUs, 00JIaCTh
3HA4YECHU, IPOMEKYTKH MOHOTOHHOCTH:

- X, X <0,
1

fxX)=<=,0<x<1,
X

Inx, x>1.
L
[octpouts rpaduk Gynxmum: f(x) = 2
Hano: f(X) =x2, ¢(X) =tgx . Haiitu kommosunuu  fof, o, eof, fop, nx
00J1aCTh ONpeIeNCHHS.
5. IlpencraBuTh B BUJI€ CYMMBbI YeTHON U HEYETHOU (DYHKITHIA:

f(x) = x* +ctgx -1

~w

6. IIpoxomkuth meproamueckn Ha R dyrkuumio f(X) = /X , 3anannyo Ha [1;2).
Haiitu ocnoBHo# neprox pyukimu: f(X) = 2 cos (4X-7)
8. Haiitu obparHyro QyHKIHIO, TOCTpouTh ¢e rpaduk: f(X) = /X + 2.

~

NunuBunyansHoe 3amanue Ne 3.
Brluncnenue npeaenos.
1. BBI‘II/ICJII/ITI: HpGI[GJII:I YHUCJIOBBIX HOCHGHOB&TGHBHOCTGI’I:

a) lim 6n3—n5+1 6)lim ¥nZ+2-5n2
n-ooo V4né+3-n n—vnt—n+1
B) lim (\/(n +2)(n+1) - \/(n —1(n+3))
n—-oo
. n?—/3n5-7 . 2+4+6++2n
r)lim ——— 1) lim
n-oo (n2—ncosn+1)\Vn nooo 1+3+5+-+(2n—-1)
. (n+4)!-(n+2)! . 6n—7 . n+4
e)lim ————=  x)lim (—)3"*+2 3) lim (—)™"
n—oo (n+3)! n—ooo 6M+4 n—ooo Nn+2
2. BeraucnuTh npeaensl GyHKIuu:
. x3-3x-2 . x3+3x+2 . 2%-1
a) lim ——— 0) lim ————  B)lim———
x—>—1 X2—x-2 Xxo—1X34+2x2—x-2 x—0 In(1+2n)
. 1-cosx . 12¥-573% . eX¥—e3%
Nlim ——— lim——— e)lim ————
)x—>0 (e3%-1)2 H)xqo 2arcsinx—x )x—>0 sin3x—tg2x
. ; 1 . in(4x-1)
K)lim (e — 1)cos -+ 4cos3)lim ————
)x—>0 \/( ) x )x—>l V1-cosmx—1
2
3 8x+3 sinmx
. tg(x+1) . eX —1 2212 . N
n) lim ————— K)lim 1+x mnlim(1 + e*) 1-x
)x—>—1€3\/x3—4x2+6—e )x—>0( x?2 ) )x—>1( )
2 cemecmp
3ananue 1

I'eomeTpuyecknii ¥ MEXaHUYECKHUM CMBICI IIPOU3BOJIHOM.

1. Haiiaute koopauHATHI TOUYEK NEpecedeHusi ¢ 0cbio OX TeX KacaTeabHbIX

K rpaduxy ¢pynkuun f(x) = 3X—_81 , KOTOpbIe 00pa3yloT yroi % ¢ Ox.
X+



. . 84°
2. HanucaTh ypaBHEHHS KAaCaTEIbHON M HOPMAJIM K KPUBOH y = ————
4a“ +x
B TOUKE X, =24.

3. HanuiuTe ypaBHEHHs KacaTeNbHbIX K KpHBBIM Y =2x° -5 u y =x" —3x+5,
IIPOBEJCHHBIX Y€PE3 TOUKU NEPECEUEHUS] STUX KPUBBIX.
4. Ha xpuBoit  y = 2x°> —9x* +12x —5 HaifTu TOUKH, Il KacaTelIbHble MapaieabHbl ock OX.
5. CoCTaBUTh ypaBHEHHE KACATENBHON K TMHUM Y = x° + 3x° — 5, meprenuKyIsapHoii K IpsMoit
2x—-6y+1=0.
8a°
2a—x
7. TokasaTh, uto MuHHMA p = Xx° +5x—12 BO BCEX CBOMX TOYKAaX HAKJIOHEeHA K ocd OX 1O

6. HaiiTu yriisl, oJi KOTOPEIMHE TepecekaloTcst KpuBble x° + y> =8ax u y° =

OCTPBIM YIJIOM.
8. B Toukax mepeceueHus mpsaMoii x—y+1=0 u mapabonsl y=x’ —4x+5 mpoBeneHbI
HOopMani K mapaOone. HaiiTu 1uiomans TpeyrosbHHKa, OOpa30BaHHOTO HOPMAISIMU M XOpPJOH,

CTHFI/IBaI'OHleﬁ TOYKH IMEPECCUCHUA.
a++va®-x° PR

9. JlokazaTh, YTO OTpPE30K KacaTeJbHOW K TpakTpuce Y =—IN——————+a"—-x" ,

a—+a?—x?

3aKJII0OYCHHBIN MCKAY OCBIO OpAUHAT U TOYKOU KaCcaHusA, UMCCT MOCTOAHHYIO JJINHY.
10. Touka ABMKETCS MPSIMOJIMHENHO TakK, YTO €€ paCCTOSIHUE S OT HA4aJIbHOI'O IyHKTA 4yepe3 tc

1
paBHoO S(t) :Zt4 —4t° +16t°. B kakue MOMEHTHI TouKa ObUIa B HadanbHOM IyHKTe? B Kakue

MOMEHTBI €€ CKOPOCTb PABHA HYIIO?
11. Teno Maccoii B 3 Kr JBUKETCA MPAMOIMHEHHO 1O 3aKOHYy S =1+t +1t?, S — B canTHMeTpax, t
- B cekyHaax. Onpenenuts KHHETUYECKYIO SHEPTHUIO Tella
yepes 5 ¢ rmocse Havyaia JBUKCHUS.
3aganue 2.
Texnuka nuddepeHIpOBaHUS.
HaiiTn npousBoaHbIe:

2) f(x)=2x>-In(l+2e* —24Inx+1)

1-x*+3x*
V(X2 +3)°
3) f(x)=4+/sinx -In(\/;+«/x—2) 4) f(x) :ﬁ-cosx+w—arcsin3

1) ()=

cos” 3x
tgx — ctgx 3_thx
)T V3 )1 n1+thx
7) £(X) = (sinx)'®8) f(x) = (x* + x?)- I _4 -arctgl
X
. , _
9) f(X):lnM.tgzx X 10) f(X): X* -arcsin x

cos xy/1— x?
3AJAHHUE Ne 3
HccnenoBanue QyHKIMI ¢ IPUMEHEHHUEM ITPOU3BOIHOIA.

1. Tlokaxwute, uro QyHKIWMS T ABISCTCS MOCTOSIHHOIA:

f(x) = cos?x + cos? (g + x) — COS X * COS (g + x)

COS X sarcsin x

2. Jlokasatk, uto (yHKIHs fBO3pacTaeT wim yObIBaeT Ha BCEi YMUCITIOBOM MPAMOM

a)f(x) = (x = 1)°6) f(x) = —x — arctgx

3. Haiigure npoMeKyTKH MOHOTOHHOCTH (YHKIHH f:



In%x

a)f (x) = 3x —x° 0)f(x) =

Vx
4. Haiitu skctpemymbl QyHKIHH f:
x?2 8
@) f() =S+ 0) f(x) = (e + D10

5. Haiiaure HanOoblllee U HAMMEHbIIICE 3HAaUeHUE QYHKIMUIHA yKa3aHHOM MPOMEXKYTKE:
a) f(x) = x3 — x[0;5]6) f(x) = 2 cos x — sin’xR
6. Haiinute mpoMeXyTKH BBITYKIOCTH M TOUKK Niepernba rpaduka ¢pynkuuu f:

2 1
a) f(x) = 1 +xx2 6) f(x) = arcsin—

7. Jlokaxxute HEPABEHCTBO:

Vx—RXa>3Yx—a n>1,x>a>0
3aganue Ne 4,
[Toctpoenue rpadukoB PyHKIUN C TTOTHBIM UCCIICIOBAHUEM.

1) f(x)=(x=D*(x+2) 2) f(x) =x*—2x°
2x+1 _oxt

D10 =5" 4) f(x) = T

5) f (X) = 1‘7)‘ 6) f(x) =& + 62

7) (%) =% 8) f (x) = In(cos x — sin X)

3aganue Ne 5
Ob6nactp onpenenenusi, rpaguk QyHKIMH, HEIPEPHIBHOCTD (DYHKIHH
JIBYX IEpEMEHHBIX.
1. M300pa3uth o0xacTs onpenencHus GyHKINI

[ _ 2
a) Z= 3 0) z -y

X2 +y? B In(l—x? —y?)
2. Haiitn moBTopHbIe nipeensl: a) a=b =0, f(x,y) = ax+(l‘j)y, c=0,d =0,
+ay
2 2
0) a=b=oo, f(x,y)=x4+y4.
X" +y
3. Haiitu nBotinoi penen: a) a=3,b =0, f(x,y) :tgﬂ ,
y
6) a=b=oo, f(x,y):2X+—2y2 .
X®=2xy+Yy
X2y2
4. Hempepsisra 1 pynkumst: f(X,y) =14 x2 + y? x =0,y =0,
0,x=0,y=0.

10x
(x-12+(y-1*

5. Haiitu TOukH wim muHAM paspeiBa QyHkmn: f (X, y) =

6. HaiiTi nuHum ypoBHS QYHKINHU : Z = XY .

3aganue Ne 6
BBI‘II/ICJIGHI/IG YaCTHBIX HpOI/ISBOI[HBIX nepBoro HOpH,Z[Ka

— 3 2 _y3yy=X42_2
1) z = x° + 5xy y2)u—y+z "



3) z = \/ax? — by24) z = V/e9

5) z = (2x)3Y6) z = In(x + y?)
7) z = arcsin %8) u = sin?(3x + 2y — z)

3amanue Ne 7
DneMeHThl BEKTOPHOT'O aHalIn3a

1.Haiitu npou3BoHyI0 GYHKIMK UB HAIPABJIEHUH BEKTOPA EB JAHHOM TOUKe A:
a)u=y/x2 + y?; A(3;4); € — GuccekTpuca IepBoro KOOPAMHATHOTO yIJIa,

o)u= xy+yz+1; A(0; -2;1); €={12; —3; —4}

2.Haiitu rpaaueHT QyHKIUN U:

a) U=x? —2xy+5y—1

o)u=x2y?z; M(1;2;3)

3.HaiiTi TOuKH, B KOTOPBIX QyHKIHMA Z = x> + y3 + 3xy crannonapHa.

4.Haiitu yron Mex1y rpaaueHTaMu QyHKIMHN B Toukax My u M;.: z= arcsin%; M,y (1;1);
M, (3;4)

1)

3)

3amanue Ne 8
[TpwritoskeHHs YaCTHBIX MMPOU3BOIHBIX TIEPBOTO TOPSIKA

1. Haiitu nuddepenunan neporo nopsaka

1
a) z = arccos —o) u = 2x7*
xy

Haiitn npubimkeHHOE 3HaUeHNE

1,083’96

Haiitn %

a)x? +y?+2x —6y+2=06)sinxy =1—0,2xy

. Haiitu dz

a)x? +y* +z* — z = 06)ax + by + cz = cos(ax + bx + cz)

. HaiiTu mpon3BoaHy10 CI0XKHON (PYHKIUU:

a) z = x%e¥; x =sint; y = cost
X
0)z=u" u=In(x—y);v=ev

6)z = xsinv - cosw; v = In(x? — 1);w = —/1 — x2

. HamucaTp ypaBHEHME KacaTeIbHON U HOPMAIU K KPUBOU B JAHHON TOYKE:

x3y +y3x = 3x%y2A(1;0)
Hanucate ypaBHeHHE KacaTeIbHOU MJIOCKOCTH M HOPMaJIM K MIOBEPXHOCTH B JAHHOM TOYKE
a)z =2x*+y?% A(; —-1;3)

)4 +x?+y2+z2=x+y+z A(2;3;6)

. Jlana noBepxHocTh X2 + y% + z? = 676. HaiiTi TouKH, B KOTOPHIX KacaTelbHas

IJIOCKOCTh MapajuiesibHa miockoctu 3x — 12y + 4z = 0.

3 cemecmp
3aganue No

1
3+%/x7—2x 2)  [v3+xdx
| dx
X

dx 4)  [sin(2—3xpx




\3dx 2xdx
5 [ Y3 0 |
9x2—3 \/5—4x2
7 jdzx 8) [e2Xdx
2X“+5
9 | ax 10) [sin® 2xcos2xdx
(2x+1E;/ In? (2x+1)
6
\/ \/arct 3X
11) | 92 dx 12) | J i
COS“ X 1+9x2
13) IXdZX 14) sz_ldx
3X“+4 X=+4
3aganue Ne 2.
Belunciienue HEONpeneIeHHOr0 HHTETpaa.
l 2x x3 2—3x S|n2x
2 -[ 2) Ix2+2dX 3) J.1+3c052x 4 I —-5x+4
Xx+1 dx 2x—3 3x% +20x+9
5)IZ><2+3><—4 " 6)J«/4+8x—x 7)J.«/3x 3x+1 % I(><2+4><+3)(><+5)
9)'[ 3x+13 10) '[ x3 +1 dx 11 J-mdx

(X=1)(x* +2x +5)

3auaﬂne Ne 3.
Beruncienne HeonpeIeIeHHOTO HHTerpaia.

1) [sin®(1-x)dx 2) [tg°xdx 3) [ sin3x- cos xdx
4) I : dx 5) J' — dX_ 6) jcos4 3x-sin2 3x dx

5+ 2sin X+ 3cos x 8sin“ x —16sin X - cos X

3aganue Ne 4.
BBI‘-II/IC.HGHI/IG Heonpe;[eneHHoro I/IHTGI‘paJ'Ia.

AJ1-x? dx dx

1) dx |l | ——=
J. X J.(x+1)x/1+ X2 I2+«/x+3
1--/x+1 In(cosx)
4 X R S W 6) [-/1—xarccos-/x dx
) -[(1+3«/x+1)«/x+1 I cos® x ) J-

7) Jx20032xdx 8) j(x+1)e2x dx

9) jln(x—5) dx

10) jarctg 2x dx

3aganue Ne 5.
Brrunciienre onpeaeneHHoro HHTerpaia.

l. Bpruucnuts onpenenceHHbli HHTETpal:

J3
1) .[XS«/1+ x%dx
0

2) Js'x In(x —1) dx

2x* —5x? +3
x? -1

dx

3)]

2



— cos X ; dx 2 3(x-2)? I
J 1= xCdx 5)I <Jsin x )£2x2+3x—2 7)£3+3/(x—2)2 X

2
Il. Brrancnuth HECOOCTBEHHBIN MHTETPAIT:

Toxdx dx
1 2) | ——
) !16x4+1 ) £«3/2—4x
3aganue Ne 6.
[TpunoxeHus ONpeIeIeHHOr0 HHTErpaa.

1. Beruucnuth miouiaas GUrypsl, OrpaHUuEeHHON JIMHUEH: I' = 3,/C0S2¢ .

2.  BBIYHCINTH IIUHY IYTH TaHHOW JTUHUH: X = 2cos’t, y = 2sin .
3. BeuciIuTh 00beM Tela, MOYYeHHOTO BpamieHrneM GUrypsl @ BOKpYT YKa3aHHOW OCH
koopauHatr: @ y> =4—x,x=0; Oy.
4. BBIYUCIHTH TUIONIAb TTOBEPXHOCTH, 00Pa30BaHHOMN BpAIICHUEM IyTH KPUBOM LBOKpyT

. X [ 1 1)_
ykazaHHo ocn: L:y=-— |—-—<x<— | Ox

3 2 2

5. HaliTu KOOpAWHATHI IIEHTPA MAacC OJHOPOIHOM IJIOCKOM KpUBOK L MOIYyOKPY>KHOCTH
x* +y? = R?, pacnono:xeHHol Haj ocbio OX.

3ananue Ne /. J[BOWHON MHTErpa .
3amanue Ne 1. I3MeHUTH NOPSIIOK UHTETPUPOBAHUS B IBOMHOM HHTETpAJIE.

2 4 3 2y 1 0
) fax[fuydy 2 [dy[fexydx, 3) [dx [f(xy)dy ,
2% 10 B a2
3amanue Ne 2. VI3MEeHUTHh NOPSIAOK HMHTETPUPOBAHKS B JTBOMHOM MHTEIpAJIE.

14y 2 2oy 1 x 2 2-x
1) dy [ £(x,yydx+[dy [f(xy)dx 2)jdxjf(x,y)dy+jdxjf(x,y)dy,

3aganune Ne 3. BouuciuTh 1BOMHOI HHTETpas ” f (X, y)dxdy or pyukmmu f(X,y) mo obmaactu D.

D
1) f(x,y)=xy, D:xel[0d]yel02] , 2 f(x,y)=e', D:xel01]ye[0d],
3aganune Ne 4. BouucinuTh 1BOHHON HHTETpa J- I f(x,y)dxdy ot pyukuuu f(X,y) mo obmactu D.
D

1) f(x,y)=xy, D:y=4-x,y°=2x , 2) f(x,y)=x+y, D:x=0,y=0,x+y=0,,

3aganue Ne 5. BoruuciuTh 1BOMHOI HHTETpas ” f (X, y)dxdy ot dyukiwu f(x,y) mo obmactu D,
D
UCITOJIB3YS TIOJIAPHBIE KOOPIMHATHL.

1) f(x,y)=x+y, D:x*+y*=x+V,2) f(xy)=x’y?, D:x*+y?=R?
3aganune Ne 8.
TpoitHol nnTerpai. KpuBoanHenHblli HHTETpaJl.

3aganue Nel. Berauciuts TpOMHON HHTETpa HI f(X,y,2)dxdydz or pyukuuu f(x,y,z) mo
\

obnactu V:

1) f(x,y,2)= L , V:x=0,y=0,2=0,x+y+z=1,
1-x-y



3aganue Ne2. BeauciuTh TpOHHOM HHTETpaT J.” f(X,y,z)dxdydz ot ¢pyukuuu f(x,y,z) mo
\

obusiactu V¢ OMOIIBIO IIMJIHHPUYECKUX KOOPAUHAT.
1) f(x,y,2)=x*>+y*+z% V:3(x*+y?)+2*=3a?%,

3ananue Ne 3. BEIYMCITUTH KPUBOJIMHEHHBIM HHTETPA MO JUIMHE IyTH I f(x,y)dl. or pyakmmn

L
f(xy):
1) f(x,y)=4¥x—.[y, no npamoiiAB or A(-1,0) do B(0,1),

3aganne Ne 4. BbuuciiuTh KpUBOJIMHEHHBIN HHTETPAT  TIO KOOp,Z[I/IHaTaMJ- f(x,y)dx+g(x,y)dy
L

1) f(xy)=xy-19(x,y)=x’y,L:2x+y =2, otA4(1,0) no B(0,2),
3aganue Ne 9.
I'eomerpuueckue n GpuU3NYECKUE MPUITO0KEHNS KPATHBIX MHTETPAJIOB.
3aganue Ne 1. Haiftu mutomaap miockoi (GUrypsl, OrpaHU4eHHONW KPUBBIMHU:

1) y* =x% y*=8(6-x)°, 2) y=2", y=2%, y=4,

3ananue Ne2. Haiitu mutonaap miiockon GUrypbl, OrpaHHYeHHON KPUBBIMHU, UCIIONB3YS TOJISPHBIC
KOOpPAUHATBHL.

1) x*+y®=2xy, x>0, y=>0,2) (x+y)®=xy, x>0, y=>0,

3aganue Ne 3. C moMoIsi0 TPOWHOTO HHTETpajia BHIYUCIUTE 00BEM Tella, OTPAHUYCHHOTO
YKa3aHHBIMH NMOBEPXHOCTIMU. ClienaTh YepTex.

1) y=1,y=x%2=0,x+y+2=0,

3ananue Ne 4. C moMoIIpt0 TpOMHOTO MHTETPaia BEIYUCIUTE 00BEM Tela, OTPaHUYEHHOTO
YKa3aHHbIMU IMOBCPXHOCTAMMU, UCITOJIB3Y MUIUHAPUICCKUC KOOPAUHATLI. CI[GJIaTI: YCPTCK.

1) 2z=x*+y*, y+2z=4,2=0,2) z=6-x"-y? z=-/x"+y*,

3apanue Ne 5. HailTu KoOpAMHATEI LIEHTPA TSKECTH OJHOPOJHOM INIACTUHKH IUIOTHOCTH p =1,
OTPaHUYEHHOUN KPUBBIMHU:
1) ay=x% x+y=2a (a>0)2) /x+.y=-/a, x=0, y=0,

3aganue Ne 6. BeruncianuTh Maccy HEOJHOPOJIHOM IIIACTUHBI D, orpaHn4YeHHON JIMHUSAMH, €CIIN
IIOBEPXHOCTHAS IUIOTHOCTh B KaXAOMU €€ Touke p = p(X,Y) .
1) D:y*=x, x=3, p=X,

3aganue Ne 7. BoluucauTh KOOPAMHATHI [IEHTPA TSKECTH OJTHOPOAHOTO Tea, 3aHUMAIOIIETO
o0nacth V, OrpaHUYCHHYIO YKa3aHHBIMH MTOBEPXHOCTIMH .
1) Vix=6(y*+2%),y?+22=3,x=0.2) V:y=3/x*+2*,x*+2°=36,y=0.
3amanue Ne 8. Boluncnuth Maccy HEOAHOPOIHOTO TEJIA, OTPAHUYEHHOTO 33JJaHHBIMU
IIOBEPXHOCTSAMH, €CIIM 00BEMHas INIOTHOCTh B KaX10M ero Touke p = p(X, Y, z)
1) z=x*+y*, x*+y*+1°=6,2>0, p=1.

3aganue Ne 9. BoiunciuTh MOMEHT UHEPIUU OTHOCUTENIBHO YKAa3aHHOW OCH KOOPIMHAT
OJIHOPOJTHOTO TeJIa, 3aHUMAIOIIET0 001acTh V, OrPaHUYCHHYIO JaHHBIMHU TOBEPXHOCTSMH.
DV:y>=x*+2?,y=4, Oy2)V:x=y*+z° x=2, OX.



3AJIAHHUE Ne 10.

YucnoBble 3HAKOMOJIOKUTEIbHBIE M 3HAKOTIEPEMEHHBIE PSI/IbI.
1. Ilo 3agaHHBIM MEPBHIM YJI€HAM 3alKCcaTh OJHY U3 BO3MOXKHBIX (YOPMYII /Ui N-0r0 4ieHa.

1000 1000-1001 1000-1001-1002
+ + +...

1 1.3 1.3-5
2. 3anummre KaXAbIH U3 PSIIOB, HCIIONB3YS 3HAK CYMMBI.
1 1 1

+ + +...
1.2 2.3 34
3. Ilo 3amanHoit hopmyre oOIIero WwieHa psja 3amucarh S IEPBBIX WICHOB psia
3

n
a, =
(n+1)!
4. Tlo u3BeCTHOM YaCTUYHOW CyMMeE ONpeIeTuTe OO WICH psAja U HAMJAUTE ero CyMMY:
. n
" n+l

5. Haiinure Belpa)keHHE U1 YaCTUUHOM CyMMBI psiia. SIBisieTcs Jin psia cxoasamumesa? B atom
ciy4dae HaluTe €ro CymMmmy.

52" +3" & 1
DI )

n=1 S n=1 (3” - 2)(3n + 1)
6. HccnenoBathb psii Ha CXOJUMOCTD:

2) 2% 6)2.02; B)i(\/ﬁ—\/n+1)

1 (+D)In(n+1) T

7. BBIACHUTH, KAaKHUE PSABI CXOASITCS a0COMIOTHO, KAKHE YCIOBHO, KAKUE PACXOISTC.

n

S n+l 1 S _ n+1ﬂ_+2 = _ayn+d 6n+1 "
I L M R e e

3AJAHHUE Ne 11
OyHKIMOHAIBHBIE U CTETICHHBIE PAIBI.
Bapuant Ne 1.
1. Haiitu o6macTi cXoqMMOCTH (PYHKIIMOHATBHOTO psja:

) o x? o 1 (1+x)n
n=1(14x2)n-141=1p 13 \1-x
2. Jloka3zatb, UCIIOJIb3YS YMCIOBOM Psifl, UTO
n
lim—=20
n—-wo nl
3. Haiitu paguyc 1 nHTEpBaI CXOAUMOCTH CTEIIEHHOTO psa:
a) ZOO xZ(n—l) ZOO (_1)n+1x2n—1
n=1 n=1(2n-1)(2n-1)!
4. HaiiTi 061acTh CXOMMOCTH CTETIEHHOTO PsJia:

(_1)n+1x2n—1

a) Zori:l xZ(n—l) 6)200

n=1(n—1)(2n-1)!

5. Hcnonp3ys mnpusHak Beliepmtpacca, AOKaXXUT€ PAaBHOMEPHYIO CXOJIMMOCTh psla B
pOMeEXyTKe (—00; 4-00):



zw COS nx
n=1 n3
5. Haiitu cyMMy psana

(x—2)""1

a) n=1 Py 0)Xn-
6. Hcnonb3ys nowieHHoe auddepeHnrpoBanie Wil HHTETPUPOBaHUE CTEIIEHHOTO Psijia,
HalTH CyMMY psijia:
.\ 5+x9+ N x4n=3 N
x — — see see
5 9 4n — 3

KonTposbnasi padora
1 cemecmp
Konrtponsnas padora Nel.
1.Haiiti o6macth onpeaenenust GyHKITUN:
1

fx) = Bl—x (1= + Vx + 2
2.IToctpouTts rpaduk GyHKIIUU, HAUTH 00IaCTh onpez[eneHH;I 00JacTh 3HaAUYECHUH, MPOMEKYTKU
yOBIBaHMS, BO3pACTaHUSI:

—x,x <0,
1
f(x): ;,O<x<1,
Inx,x = 1.
3.IToctpouTts rpaduk GyHKIMHU:
fOx) =2x| -1

4 Nano:f(x) =vx —1, p(x) =e*
Haiitu: fo f,po @, f o @, o f, ux obnacTu onpeaeieHus.
5.Haiitu oOpaTHyIo (QyHKIIHIO, TOCTPOUTH €e rpaduk:
f(x)=7x+5

KonTtpoabnasi padora Ne 2

1. Beruucnute npenensi:
2

2 X
2) Iim1 cosSx’ 6) lim 3In(x2+2) | 8) lim x24—5 |
x>0 xlgx x>-1x 4+ X5 —x -1 x>e X -1
arctgx . (n +1)(n+2)(n+3)5n+4)
—Q—, ) lim
x>0 (1+x)° -1 n—> n* +4n* -7

2. BpruucnuTh npenaen, npeaBapuTeNbHO YIIPOCTHB BBIPAXKECHUE:
x—1  /x +1, 2
x+J§+1w/ 1 J -1

3. MHccnenyiite QyHKIMIO Ha HEPEPHIBHOCTD, YCTAHOBUTE XapaKTEp TOUEK
pa3pbiBa U OCTPOITE rpaduk:

1-x%,x<0,
f(x)=<(x-1*0<x<2,
4—X,X>2.

lim

X—5



2 cemecmp
KonTpoabHas padora Ne 1

1.Jloka3ars, uto ¢pynknus f nnddepenupyema B Touke X,= 2 ,Haiiti npousBoxHyoo f'(2)

u muddepenrman df (2) :f(x) =3x3-2x + 1.

2. Haiitu npousBoanylo no onpenenenuto:  f(x) =3 .

3. Haittu npoussonnyto: f (x) = In?sinarctg?(3x® + 7).

4. Teno nBmxercs 1o 3akoHy S(t) . Haiitu ckopocTs 1 yckopenue npu t = 3.
s(t) = 213 + 3t2 -1

5. 3anucaTh ypaBHEHHE HOPMaJM M KacaTeIbHOW K rpaduky (yHKIIMH
BTOUKe X, =1, 1y, =-2: f(x)=3x3-5x.

Kontponbras padota Ne 2
1. Hanucath monHbli quddepeniman Broporo nmopsiaka: z =y e* + y
2.HaiiTi IpOM3BOIHYIO CIOKHOM QYHKIHH Z, -
cosu x%+y? y2+x

7z = , u=—-:, v = >
arctg v xy y

3.Hanucarh ypaBHeHHE KacaTelbHOM MIOCKOCTH M HOPMAJIU K IIOBEPXHOCTU BTOPOTO MOPAAKA B
JTAaHHOM TOYKE :

z=xeY cos(xy) , (1;0;1)
4 Haiiti skcTpeMyM (QYHKIMH IBYX IIEPEMEHHBIX: Z = x> — 2y3 — 3x + 6y

3 cemecmp
KonTpoabsnas padora Ne 1
Brrancnuth HGOHpeI[eJIeHHBIG HUHTCIpaJibl:

3- ctg X In x x+2 dx
1) | —=—dx 2) |—dx 3 4) | ———
J cos’ X ) J.xz )J. 4x+3 )J.4x3—x
i/

5) _[costcosz xdx  6) Imd

KonTpoasnas padora Ne 2
1. BeruucnuTh mioniaas GUrypsl, OrpaHHuEeHHON JIMHUSAMH: Y2 = X* | X =4.
2. BeruucauTs JJIMHY AYTH JaHHOW JIMHUU: p=5(1+cos o).
3. Beruncnautb 00beM Telna, MOIy4eHHOTo BpaleHueM (UTyphl BOKPYT YKa3aHHON OCH
koopauHaT: X =a (t—sint), y=a(l-cost), (0<t<2m); Ox.
4. BbIUMCIIUTH IIOLIA/Ib TOBEPXHOCTH, 00pa30BaHHON BpallleHUEM AYTH KPUBOW BOKpPYT
yKa3aHHON OCH KOOPJHMHAT : X = C0St, y =2+ sint, OXx.
5. HaiiTu KOOpAMHATHI IEHTPa MACC OAHOPOIHOM IIIOCKOM KPUBOMA: X? + Y2 = @2, mepBast
YETBEPTh.
6.HaiiTu koopAMHATHI LIEHTPA MaccC TIOCKONH OJHOPOAHOM (PUTypbI, OTPAaHUYCHHON TUHHUSIMU:
ay?=x*>,x=a (a>0).

KoutpoabsHnas pa6ora Ne 3.
1. IlepeMEeHUTD MOPAIOK UHTETPUPOBAHUS

1 vy 2 2-y

[ar| reax+ [dy [ reoyyds

0
2. BeruncnauTh ABOIMHOM HHTETpai mo obnactu D, orpaHUYeHHOM JTMHUSIMH:



ffxydxdy, D:y=x—4,y%=2x
D

3. BerancauTs, nepeisis K NoJsipHbIM KOOpAUHATaM:

ff xdxdy, D:x*+y?=4
)
4. Bpauciuth 00beM Tela, OrPaHUICHHOTO MTOBEPXHOCTSIMU:
z=x>+vy% x+y=1
x=0,y=0, 2z=0
5. BBIMHCIUTH 106 PUTYPBHI, OTPAHHYCHHYIO JIMHUSMH:
Yy = COSX, Yy = c0oS2x
6. Berauciuts :

ff (x? + y% + z%)3dxdydz
W)
eciu V orpanudeHo nopepxHoctamu x% +y2 =1,y =0,y =1
7. BblUNCIUTh KPUBOJIMHEWHBIN UHTErpa:

f (xy + y)dy — (x — y*)dx
L

L :y=x2o1 A(0;0) mo B(2;4).

Konrtpoabnas paGora Ne 4
1. Paznoxwuts ¢pynkuuio B pan Teinopa B Touke a: f(x) = cos(x — %) a= %
2. Paznoxuts GyHkuio B psag Makopena : f (x) = In(e* — x).

2
o X
3. HaiiTu Tpu nepBbIX 4ieHa psja: J- cos de.

0,25

4. Beraucnuth npuOImKeHHO ¢ TouHOCThIO 10 0,001: a) Gh1s 0) J. InQ+/x)dx .
0

Kpurepun onenku:
- OLIEHKAa «OTJIMYHO» BBICTABISIETCA CTYAEHTY, €CIM paboTa BBINOJHEHA IMOJHOCTBIO U
0e30111004HO;
- OLEHKA «XOpOIIO» BBICTABIAETCS CTYIEHTY, €clii B paboTe MOryT OBITh OT/IENIbHBIE
BBIYUCIIUTENbHBIC M HErpyOble OIIMOKH;
- OILIGHKAa «yJOBJETBOPUTEJIBHO» BBICTABIIAETCS CTYIEHTY, €CIM pELIEHO NpaBUWIBHO OoJee
IMOJIOBUHEI 3aJaHUM;
- OIICHKAa «HEYJOBJECTBOPUTEIBHO» BBICTABISIETCS, €CIM PEIICHO IMPaBHIBHO MEHEE IOJOBUHBI
3aJaHUuH.

Ilepeyenb BONpocoB K KOLIOKBUYMY Ne 1«Teopust GyHkumii»
1. ITonsaTre MHOKECTBA.
2. Onepauuu HaJ MHOKECTBAMM.
3. MHOXECTBO JICMCTBUTCIBHEIX YHCEIL.
4. CBolicTBa NEHUCTBUTEIBbHEIX YHCEIL.
5. AOcomr0THAs BEIMYMHA YUCIIA.
6. I'pany YMCITOBBIX MHOKECTB.



7. llonsiTre GyHKIMU.
8. Kimaccudukanmst snmeMeHTapHbIX (DYHKITHIA.
9. AnreOpa ¢pyHkumii. AnreGpa rpaguKoB.
10. Kommnoszunus ¢pyaknumii. [Tonsatre oopaTtHoit GhyHKIIUH.
11. CyxeHnue QpyHKIMU Ha MHOXECTBE.
12. YetHble, HEUETHBIE (YHKIIUH.
13. OrpanuueHHbIe, HEOTPaHUYEHHBIC (PYHKIIUH.
14. MoHOTOHHBIE (PYHKITUH.
15. Anrebpa, KOMIO3HULIKS MOHOTOHHBIX (DYHKIIUH.
16. Ilepuonuueckne QPyHKIUN.
Ilepedyenn BonpocoB k kKOLUIOKBUYMY Ne 2 «IIpenena pyHknum»
. [TonaTne 6eckOHEUHO-MANTBIX (PYHKITUN Ha OECKOHEYHOCTH.
. [Ipenen Gpynkumnu Ha GECKOHEYHOCTH.
. AnreOpa KOHEUHBIX MPEIETIOB.
. [lonsTre npenena mociaeq0BaTeIbHOCTH U €TI0 CBOWCTBA.
. Teopembl 0 CXOAMMOCTH MOHOTOHHBIX ()YHKIIHIA.
. Teopema bonsuano-Benepmrpacce.
. Kpurepuit Komn.
. beckoneuno-6ospMe GyHKIMKA HA OECKOHEYHOCTH.
. [loHsATHE MOCIENOBATENBHOCTH U €€ BUBI.
. IIpyHIMI BIO’KEHHBIX CTATMBAIOIINXCS OTPE3KOB.
. Yucno e.
. Bropoii 3amedaTenbHbIi peen Ha OECKOHEUHOCTH.
. [lonsiTe npenenbHON TOYKH.
. IIpenen ¢pynkuuu B Touke. Kpurepuii cyrectBoBaHus mpeaena.
. CpoiicTBa (QhyHKIIMH, IMEIOIIEH TIPEIe B TOUKE.
. IlepBbIil 3aMeUaTeIbHbIN IPEIET U €0 CIECACTBHUS.
. Bropoii 3aMeuartenbHbIN Tpeaesn B HyJIEBOM TOUKE U €r0 CJIEICTBUSA.
. CpaBHEHUE OECKOHEYHO-MAJIBIX.
. Teopema o mipeziene ClI0KHON (YHKITHH.
. OnHOCTOPOHHME MTPENETIBI.
. [lonaTne HeMpephIBHOW PYHKITUH.
. CoiicTBa (hyHKIMIA, HETIPEPHIBHBIX Ha OTPE3KE.
. Touku pa3pbiBa U UX KJIaCCUPUKALIUS.

O 0 1N DN B W —
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W= OOV IN NIk WN—O

Bonpocekl k kos1okBuymy Ne 3«TexHuKka BLIYHCICHUS HeONpPeaeJeHHOT0 HHTErpaJjiay

1. Metox UHTETPUPOBAHUS 11O YACTSM.

2. WnterpupoBanue BHIpOKEHUH BUId ——— .
Ax*+ Bx+C

Mx+ N

Ax> +Bx+C
1

JAX2 +Bx+C

Mx + N

JAX? +BXx+C

6. HuTerpupoBanue paroOHAIBHBIX IPOOEH:
a) HTHTETPUPOBAHUE DJIEMEHTAPHBIX IPOOEH,
0) paznokeHue MpaBUIBLHON IpOOH Ha 3JIeMEHTapHBIE,
B) METOJIbI HAXOXKJIEHUS KOA(DPUITMEHTOB Pa3I0KEHUS MPABUIbHON

3. HurerpupoBaHue BhIpaXXCHHUH BUIA

4. HVHTEerpupOoBaHHE BHIPAXKEHUN BHUIA

5. HHTerpupoBaHHe BbIpaKEHUHN BUAA



IpoOu Ha IeMeHTapHbIE.
7. WuterpupoBanue mpousBeacHus Sinax u COShX .
8. MHHurerpupoBaHue crenenei SinX u COSX.
9. HuterpupoBaHue MPOU3BEACHHS CTCIIEHEH SINX U COSX.
10. MurerpupoBanue crerneHeil tgx u Ctgx.
11. VYuuBepcasibHas MOJICTAaHOBKA.
12. VHTerpupoBaHHue TPUTOHOMETPUUYECKUX BBIPAKEHUI OJCTAHOBKONW )= tgX

ax+ )"
X+0

13. MHTterpupoBaHue UppalMOHATIBHBIX BhIpakeHUl R| X,

14. bunomuHanbHBIN nuddepeHra.
15. TloacranoBka Ditnepa.

16. Brruncnenue MHTErpana J. R(X,~/ax® +bx + C)0X mpu IOMOIIH APYrUX MOACTAHOBOK.

Kpurepun oueHuBanust

O1eHKa «OTJIUYHOY» BHICTABISIETCS CTYACHTY, ITYOOKO U TIPOYHO YCBOWII MMPOTPAMMHBII
MaTepuall, HCUEPIBIBAIOLIE, TOCIEA0BATEIBHO, TPAMOTHO U JIOTHYECKU CTPOMHO €r0 U3JIaraer,
MPAaBUIILHO OOOCHOBBIBAET U UCIIONB3YET PaIllHOHATBHBIC CIIOCOOBI PEIICHHS 3a1a4H.

Onenka «X0poLo» BBICTABIISIETCS CTYIEHTY, TBEPIO 3HAET IPOTPAMMHBIN MaTepHall,
rPaMOTHO U IO CYILIECTBY U3JIAraeT €ro, He JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha
BOIIPOC, ITPaBUJIbHO MPUMEHSIET TEOPETUUECKUE MTOJIOKEHUS ITPU PEILIEHNH TPAKTUYECKUX BOIIPOCOB
Y 3a7ad4.

Ounenka «yA0BJIETBOPUTEIBHO)» BBICTABISAETCS CTYACHTY, KOTOPBIN 3HAET TOJIBKO
OCHOBHOM NMPOrpaMMHBIA MaTepHall, HO HE YCBOMIJI €r0 JAETaJlEH, JOIYCKAET B OTBETE HETOYHOCTH,
3aTPYAHSIETCS B BBIIOJHEHUH NIPAKTUYECKUX 3a4a4.

OueHka «Hey10BJIETBOPUTEIbHO» BHICTABIIACTCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuraia, JOIMyCKaeT B OTBETE CYLIECTBEHHbIE OLIUOKH, C
3aTpyJHEHUSMU BBIMIOTHSIECT MIPAKTUIECKUE PAOOTHI.

Tembl pedepaToB, 10KJIAN0B

Pedepar momken ObITh MpeaCcTaBiICH TEKCTOBBIMH M TaOJMUYHO - TpadudeckumMu marepuamamu. K
3amuTe pedepara CTyIEHT JODKEH MPUTOTOBUTH KpaTkoe cooOmieHue (He Oomee 10 MuHYT), B
KOTOPOM JIOJIKEH U3JI0KUTh OCHOBHBIE PE3YNbTATHI.

Temsl pedepaToB IO MaTEMaTHUYECKOMY aHATIHU3Y.
1. Crenennas GyHKIMS C HATYpaIbHBIM ITOKa3aTEIEM.
2. CrenenHas QyHKIUS ¢ APOOHBIM MOKA3aTEIEM.
3. CrenenHasi (yHKIHS C palliOHATBHBIM ITOKA3aTEeJIEM.
4.TlokazatenbHas QyHKIUS.
5. Tpuronomerpudeckue QyHKIIHH.
6.00paTHbIe TPUTOHOMETPUYECKHE (DYHKIIUH.
7. IlpuMeHeHre KPUBOJIMHEHHBIX MHTETPAJIOB K PELICHUIO T€OMETPUYECKUX U (PU3MUYECKUX 3a]ad.
8. [IpuMeHeHne KpaTHBIX HHTETPAJIOB K PELUICHUIO TEOMETPHUECKUX U (PU3UUECKUX 3a]1aU.
9. CrerneHHble psAAbl U UX IPUMEHEHHUE K PEIICHUIO Pa3InYHbIX 3a/a4.
10. YucnoBsle psIpl U MX TPUMEHEHNE B KOMOMHATOPHUKE.

Kpurepun onenxu:

— OLIEHKa «OTJIMYHO» BBICTABIISIETCS 3a IOJHOE PACKpPBITHE TEMbl JOKJIAAA, NMPH YCIOBUU
IPaBUIBHOTO OTBETAa Ha BONPOCH! IpenojaaBatesnell. CTyleHT NpaBUIbHO ONpEAENseT MOHSATHS,
CBOOOJTHO OPUEHTUPYETCS B TEOPETUUECKOM MaTepuase.

— OILIEHKa «XOpOILIO» BBICTABISETCS, €CJIM €CTh HE3HAUMTENbHblE OMIMOKM IpU OTBETE Ha
Bonpockl mnpenofasarens. CTyIeHT He OYeHb CBOOOJAHO OPUEHTHUPYETCSI B TEOPETHUYECKOM
MaTepuaie.



— OILIEHKA «Y/IOBJIETBOPUTEIIHOY» BBICTABIISETCS, €CIM T€Ma PACKphITa HE IMOJIHOCTBIO, €CTh
HEe3HaYuTelbHbIe OUIMOKN IPHU OTBETE HA BOMPOCHI npenojaBatens. CTyqeHT HETOYHO OIpeesieT
MIOHSITHSL.

— OIICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABISECTCA B Cilydae, €clid cojepxaHue pedepara
(oknana) HE COOTBETCTBYET TEME, €CTh 3HAUYUTENIbHbIE OMIMOKM TpU OTBETE Ha BOIPOCHI
npenonaBarenei. CTyIeHT HeNPaBUIbHO ONPEIESET OCHOBHBIC TTOHSATHSL.

IlepeyeHb BONMPOCOB K 3a4eTy, IK3aMeHaM
1 cemectp.

1. [TonsATHE MHOXECTBA.

2. MHOX€ECTBO IEMCTBUTEIBHBIX YHCEIL.

3.AGcom0THas BEIMYMHA YHUCE.
I'paHy 4MCIOBBIX MHOXKECTB.
[Tonsitue pyHkIIN.
DneMeHTapHbIe QYHKINU U UX KJIacCH(PUKaIIUS.
Anrebpa GyHKIHIA.
Komnozunus ¢ynkuuit. O6patHas pynkuus. CyxeHue QyHKIIMH Ha MHOXKECTBE.
YerHble, HEYETHBIE (PYHKIUH.
Anrebpa 4YeTHBIX U HEYETHBIX (YHKLIUH.
OrpaHudeHHbIe, HeOTpaHUYEHHbIE (PYHKIINU.
MoHOTOHHBIE (PYHKITHH.
0. Anrebpa MOHOTOHHBIX (PyHKITUH. KOMITO3UIIHMSI MOHOTOHHBIX (DYHKITHIA.
1. Ilepuoanueckue HyHKITUH.
12. TlonsiTne 6€CKOHEUHO-MANTBIX () YHKIIAM.
13. Ilpenen ¢pyHKIMU HA OECKOHEYHOCTH.
14. CpoticTBa npejena Ha 6€CKOHEYHOCTH.
15. AnreGpa KOHEUHBIX MPENIENIOB.
16. beckoHeuHO-00bIIHE PYHKITUH.
17. IlonsiTe mocneaoBaTeIbHOCTH U €€ BUJIBI.
18. IlonsTHE Mpenesna mocae0BaTeIbHOCTA U €0 CBOWCTBA.
19. TeopeMsl cyiiecTBOBaHUS Mpeiea.
23.Teopema bonsano-Beliepmpacce.
24 T1lpyuHLHNT BIOKEHHBIX CTATUBAIOMIMXCSA OTPE3KOB.
25. Yuco e.
26. Bropoii 3amMevaTenbHbIi mpeer.
27. IlpenenbHas TOYKA.
28. [Ipenen ¢pyHKIMU B TOUKE.
29. Kputepuii cymecTBOBaHUS Ipeea.
30. CpoiicTBa GyHKIIUH, UMEIOIICH MPEIe.
31. [lepBblii 3amMeyaTeabHBIN MPEIET U €ro CIESICTBHSL.
32. Bropoii 3amevaTenbHbIN IPeIesl U €ro CIeICTBUS.
33. CpaBHeHHE OECKOHEUHO-MAIIBIX (PYHKLIUH.
34. Teopema o mpepene CIoXKHOW QPyHKITUH.
35. OOHOCTOPOHHHE TPEIEIbI
36. [TonsiTne HEMPEPHIBHOCTH () YHKIIUH.
37. Knaccugukanus To4ek pa3pbiBa.
38. TeopeMbl 0 cymMe, TPOU3BEICHUN U YACTHOM HETPEPBIBHBIX (DYHKITHIA.
39. Teopema 00 orpaHMUEHHOCTH (DYHKIIMH, HEMPEPHIBHON Ha OTPE3KE.
40. Teopema Beiiepmrpacce.
41. Teopema bonbrano-Komm.
42. TeopeMa 0 MPOMEKYTOYHOM 3HAYCHUH.
43. TlonsiTue paBHOMEPHOH HETIPEPHIBHOCTU (YHKIINU.
44, Teopema 0 HEMPEPHIBHOCTH 00paTHOM HYHKIIUH.

RRO©oOo NGO~ WNE



45. Teopema 0 mepexo/ie K MpeJelny 1Mo/ 3HaKOM HETPepPbIBHOW (DYHKIINH .
46. Teopema 0 HEMPEPHIBHOCTH CIOKHOHN (DYHKIIUH.

47. CreneHHast QyHKIMS ¢ HATYpAJIbHBIM MTOKa3aTeIeM.

48. Crenennast GyHKIHS C IPOOHBIM MTOKA3aTEIIEM.

49. TlokazarenpHas QyHKIHUS.

50. Tpuronomerpuueckue QyHKITUH.

Ilepeyenb BOpoCoOB K IK3aMeHAM
2 cemecTp

1.ITonsTHE MPON3BOIHOM, MOHATHE OECKOHEUHOM, OJTHOCTOPOHHEH MPOU3BOTHOM.
2. Muddepenumpyemocts ¢ynknuu. [lonstue muddepenumana ¢ynkmun. Teopema o cBsizu
HernpepbIBHOU U qudpepeHnnpyemMont PyHKITUH.
3. MexaHnyeckuil CMbICI IPOU3BOIHOM. ['eoMeTpruecKnii CMbICIT IPOU3BOAHOM.
4. IpaBwia quddepeHTupoBanms.
5. IlpousBogHast oOpatnoii pyHkimu. [IponsBoaHas CI0KHONW (HYHKIIHH.
6. Jlorapupmuueckoe nqudpepeHnrpoBanme.
7. Juddepennupoanne GyHKINH, 331aHHON TapaMeTpUYECKUMHU ypaBHEHUsAMU. [ToHsATHE HEsIBHON
byakuun, ee quddepeHnnpoBaHue.
8. Ilpumenenue nuddepeHnuana K NPUOIMIKEHHBIM BBIYUCICHUSAM. MHBapHaHTHOCTH (POPMBI
nuddepennuana.
9. IloHsTHE MPOM3BOAHOM BBICIIUX MOPSAAKOB. JnddhepeHnanbl BHICIINX TOPSIKOB.
10. Teopema Posnsi.
11. Teopema Jlarpanxa.
12. Teopema Komu. Teopema JlapOy.
13. ®opmyna Teinopa 1151 MHOTOWIEHOB.
14. ®opmymna Tetinopa 115t GYHKIIUH, HE SBIISFOIICHCS MHOTOWICHOM.
15. Ilpumenenue Qopmynsl Teimopa u MakiopeHa K TNPUOIMKEHHOMY TPEICTaBICHUIO
AJIEMEHTAPHBIX ()YHKITHH.
17. IpaBuno Jlonurans
18. YcnoBust MOHOTOHHOCTH.
19. IloHsATHE TOYEK IKCTPEMYyMA.
20. Heobxoaumoe 1 TIOCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS AKCTPEMyMa.
21. Haubounbliee 1 HaMMEHbIIIee 3HAUCHUS (QYHKITUH.
22. BOrHYTOCTb M BBINYKJIOCTh KPUBOW. J[ocTaTOUHBIC MPU3HAKH.
23. Ilonsarue Touek nepernd6a. Heo0xoaumeie U JOCTATOYHBIE YCIOBHS TOUKH meperuoa.
24.AcuMnToTHI Tpaduka.
25. lonsTre GyHKIMU MHOTUX NepeMeHHbIX. [loHsaTHe c10kHON QyHKITUH.
26. [Ipenen pynkmuu B Touke. CBolicTBa npezena GpyHkiuu B Touke. [loBTOpHBIIM nipener.
27. IloHsITHE HETIPEPHIBHOCTH (DYHKIIMU MHOTHUX NEPEMEHHBIX B TOUKE.
[TonsiTre HenpepbIBHOCTU (YHKIIMM MHOTHX MEPEMEHHBIX MO OT/AETbHBIM apTyMEHTAM.
28.CBoiicTBa HEMIPEPHIBHBIX (PYHKIUNA MHOTHUX ITEPEMEHHBIX.
29. IloHsiTHE YaCTHOW MPOU3BOIHOM.
30. 'eomeTpHruecKoe UCTOIKOBAHUE YACTHOM MPOU3BOIHON (DYHKIIMM JBYX IEPEMEHHBIX.
31. Tlonstue muddepenmupyemoctd GyHKIMM W ToJHOTO muddepeHnurana (QyHKIUU JIBYX
IIEPEMEHHBIX.
32. HeoOxoaumbIe U JOCTaTOYHBIE YCJIOBHS U GepeHITUPYeMOCTH (YHKIIMH IBYX TIEPEMECHHBIX.
33. Ionsrue auddepeHurpyeMocTd U moaHoro auddepeHnrana GyHKIUE MHOTUX MTEPEMEHHBIX.
[Ipumenenune momHOro auddepeHnrana (GyHKIUA MHOTUX TEPEMEHHBIX K MPHOIMKEHHBIM
BBIYUCIICHUSIM.
34. IlpousBoanas cioxHou GpyHkiuu. Teopema 1. dopmysa moIHON TPOU3BOTHOM.
35. IIpousBoanas cnoxxHoi ¢pyHkuuu. OOmui ciydaid.
36. uBapuanTHOCTH (hOopMBI TTOTHOTO nuddepeHuana.



37. IlpousBoaHast HesIBHOM (DyHKIIMM JIBYX nepeMeHHbIX. JnuddepenupoBanre HeIBHON GyHKINN
N GyHKIHA.
38. KacarenpHas 1 HOpMallb K IIJIOCKOM KPUBOM, 3aJaHHON ypaBHEHUEM B HESIBHOM BH/JIE.
39.KacatenbHas MI0CKOCTh M HOPMaJlb K MOBEPXHOCTH, 3aJJaHHON ypaBHEHUEM B HESBHOM BUJIE.
40. ITonsTHE MPOM3BOJHOMN 110 33JAHHOMY HAIIPABJICHUIO.
41. Ilonsatue rpaguenTa GyHKIIMU U €T0 CBOMCTBA.
42. IlpousBogHas IO HAIPABIECHUIO U TPAAUCHT (DYHKIIMH MHOTHX TIEPEMEHHBIX.
43. [loHATHE YaCTHBIX MPOM3BOJHBIX BBICHIMX MOPSAKOB. TeopeMa 0 HE3aBUCUMOCTH CMEIIAHHBIX
MIPOM3BOJIHBIX OT MOPSAIKA UHTETPUPOBAHUS.
44. Muddepennuansl BeICIUX TOpsakoB. CBoicTBO ArddepeHInanoB BEICIINX MTOPSIIKOB.
45.@opmyna Teitnopa anst GyHKINN HECKOIBKUX MEPEMEHHBIX.
46. [TonaTne MakcuMyma ¥ MUHUMyMa () YHKIIMH MHOTHUX TIEPEMECHHBIX.
47. HeoOxoaumple YCIIOBHSI CYILIECTBOBAHUS SKCTPEMYyMA.
48. JlocTatouHble YCIOBUA CYIIECTBOBAHUS SKCTpeMyMa. [IpaBuiio HaxoxaeHus
IKCTpeMyMa (PYHKIIMU BYX nepeMeHHbIX. Hanbomnpiiee u HauMeHblee 3Ha4YeHUs (QYHKLIHU JBYX
MEePEMEHHBIX.
3 cemecTp
1. ITonsiTue mepBooOpa3Hoit GpyHkiuu. TeopeMa 0 CBSI3U pa3IMUHBIX TEPBOOOPA3HBIX JJIsI OJHOU U
TOM ke (DYHKIIMH.
2.IlonaTre HEONMPEAEICHHOTO UHTETPpajla U €ro CBOMCTBA.
Teopema o0 3amMeHe IEpeMEHHOH 1O/ 3HAKOM HEOTPE/ICTICHHOT0 HHTErpaa.
MeToa MHTETpUpPOBaHUS 110 YACTSM.
3azava o IO U KPUBOJMHEHHON TpareLny.
[TonsiTHe onpeaeneHHoro HHTerpana.
Heo6xoanMoe ycioBre HHTETPUPYEMOCTH (DYHKITHH.
[Tonstne HMKHUX W BepxHUX cymM™m [lapOy. Mx cBoiictBa. Kputepuii MHTErpuUpyeMOCTH
GyHKIMHA.
Teopema 006 MHTETPUPYEMOCTH HEMTPEPHIBHON (DYHKITHH.
8. CBoiicTBa ONpeAEICHHOr0 WHTErpaja, NPUHHMAaeMble 10 ONpeAeieHHio. Teopema o
BBIHECEHUHU KOd(PPUITMEeHTa 3a 3HaK ONPEIeICHHOTO HHTErpaa.
9. CBoICTBO aJAUTUBHOCTH OIPEACICHHOTO HHTErpaa.
10. CBo¥icTBO TMHEHHOCTH OMPEACIICHHOTO0 HHTETpaIa.
11. Ouenku unrerpanos. IlepBas Teopema u ee CieICTBUS.
12. Ouenku unTerpasioB. Bropas TeopeMa u ee cieacTBusI.
13. Teopema o cpenHeM 3HAUCHHUH U €€ TeOMETpHUYECKasi HHTEPIpETaLusI.
14. TlonsTHe onpeneNeHHOro HHTETpajia ¢ IEPEMEHHBIM BEPXHUM IPEIEIIOM.
15. ®opmyna Herotona-JleiiGuumna.
16. Brruncienue onpeneneHHOro HHTerpaia MeTO0M HHTEIPUPOBAHUS MO YaCTSIM.
17. 3amena nepeMeHHOM B ONPEEIIEHHOM UHTErpaJle.
18. TlonsTHe HECOOCTBEHHBIX MHTETPAJTIOB MIEPBOTO POJIA.
19. CroiictBa HECOOCTBEHHBIX HMHTErpaJIOB TEepBOro pona. IIpu3Haku CXOAMMOCTH
HECOOCTBEHHBIX UHTETPAJIOB MIEPBOTO POJA.
20. TTonsiTne HECOOCTBEHHBIX UHTETPAIIOB BTOPOTO POJIA.
21. Tlnomaae IOCKOH (PUTYpHI B IEKapTOBOM CUCTEME KOOP/IMHAT.
22.Ilnomane mMIOCKOM (UTypbl, OrpaHUYEHHOW JIMHUEH, 3aJaHHONW MapaMeTPHYECKUMHU
YpaBHEHUSMHU.
23. [Inomaas KpUBOJIMHEHHOTO CEKTOpA.
24. O0beMm Tena ¢ 3aJJaHHBIMU TTOTIEPEUYHBIMU CEYCHUSIMU.
25. OO6bem Tena BpaleHHs.
26. TloHsTHE AJIMHBI IYTH TIOCKOW KPUBOU
27. CropsmiieHue Tyryd KPUBOM, 3aIaHHOM MapaMeTPUIeCKIMH YPAaBHCHHSIMH.

SourwNdE
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28.JliuHa 1yru KpUBOM, 33/J1aHHONW ypaBHEHHEM B JICKapTOBBIX KOOpPAHMHATaX M B MOJSPHBIX
KOOpAMHATAX.

31. IlonsATHe TUIOIA A1 TOBEPXHOCTH BpPALLCHMUS.

32. ®opMyiia MIoAId MOBEPXHOCTH BPAICHHUS.

33. MexaHuueckue NMpHIOKEHNs ONPEEIIEHHOI0 NHTErpasa.

TecToBbIe padoOTHI
Bapuant Ne 1
Baganue Ne 1 (sv16epume ooun eapuanm omeema)

3HaueHne QyHKIUH f(g +3),ecmm f(X) =x2+ 1 , PaBHO...
X

OTBeTHI
2 2
1)x— +3X +9 + 2 2) Y g 2
4 x+6 4 x+6
2 2
3) ¥ 494 ! 8 X osax+ 2
4 §+3 4 x+3

Baganne Ne 2. (6v1b6epume ooun sapuanm omeema)

OTBeThBI
1) 2‘x‘+1 2) 2‘){—1‘ 3) 2‘x+1‘ 4) 2 ‘x‘

Baganne Ne 3 (sv10epume o0un éapuanm omeema)

O6mnacts onpenenenus Gpyakmun  f(X) =+/72 — x> +

HAMEET BUI ...
In(x-1)

OTtBeThI
1) (L] 2) [-mmn] 3) (O;m] 4) (12) v (2]
3ananue Ne 4 (svi0epume 00un éapuanm omeema)
. sinzx
[Tpenen pynkunn I|rr117 PaBeH. ..
X! X
OTtBeThI

D1 2= 30 4) o

Baganue Ne 5 (svi0epume o0un éapuanm omeema)



[penen pynkuun  lim (ZX ’ 1) paBeH...
x>+ 3X +1

OTtBeThI
DO 2)% 3) e 4o
Baganue Ne 6 (sv10epume o0un éapuanm omeema)

Toukamu pa3pbiBa EPBOTO pojia PyHKIUU

f)=4 %

SIBJISFOTCH ...
OTBeTBI

DLy {2y {12y 4H{2%
Baganue Ne 7 (sv16epume 00un éapuanm omeema)

[MpousBognas Gpyukiuu f(X) = cos? (2x + 1) pasHa ...
OTBeTHI

1) -2 sin (4x + 2) 2) 2 cos (2x +1)
3) -2sin(2x+1) 4) 4cos(2x+1)

Bananue Ne 8 (sv10epume o0un éapuanm omeema)

VYron HakJIOHa KacarenbHoU K rpaduky ¢pynkuun f(X) = sin (3x — 1) B Touke
X =3 paBeH ...
OTtBeThI

1) arctg (-3) 2) -ml4 3) 0 4)arctg3
Baganue Ne 9 (sv16epume 00un eapuanm omeema)

. 4
Touxkoit makcumyma Gpynkuun  f (X) = X+ —-  aBseTcs Touka ...
X

OTtBeThI
1)2 2) -2 3)-3 4) HEeT TakoW TOYKH
Baganue Ne 10 (6v16epume ooun sapuanm omeema)

y=1x)

T
1 X

Ha pucynke n3zo0paxen rpaduk QyHKIHH.
Kakwue 3naku umeror  f(X), f'(X), f'(X) ma (1;3)?



OTBeTHI
1) f(x) >0, f'(x)>0, f"(x) >0, 2)f(x) <0, F(x)>0, f"(xX) <0,
3) f(x)>0, f(x)>0, ' (x)<0, Hf(x)>0, ' (x)<0, f"(x)<0,

Bapanue Ne 11 (svi6epume ooun sapuanm omeema)
[Monusiit nupdepentman pyakuuu f(X,y) = In( x +y) pasen ...

OtBeThI
1) dx + dy 2) dx — dy 3) xdy+ydx 4) xdx +ydy
X+Yy X+Y

Baganue Ne 12 (svi6epume ooun sapuanm omeema)
CrarnonapHas Touka it Gpyuknun f(X,y) = Xy uMeeT KOOPIUHATHI ...
OTBeTHI

1) (6;0) 2) (1;0) 3) (0:1) 4) (1;1)
Baganue Ne 13 (svi6epume ooun sapuanm omeema)
Makcumym dynakiuu  f(X,y) =X + 2y npu ycmoBum X2 +Yy2 =5 paseH ...
OTBeTHI

15 2)-5 3)0 4) -1

Banganue Ne 14 (svi6epume ooun sapuanm omeema)
[TepBooOpasuasF(X) mis pynkuun f(X) = 4x3 + C0S 4X  umeer BUf ...
OTBeTHI

1) 4x* +sin4x+C 2) x* +sin4x+C

3) x* +0,25sin4x+C 4) x* -0,25sinx+C
Baganue Ne 15 (svi6epume ooun sapuanm omeema)

[Tnomans Gurypsl, orpaHUYEHHON TUHUSIMA Y = X*> U Y = Jx paBHa ...
OtBeTsl

1) 2/3 2)1 3) 4/3 4) 1/3
Baganue Ne 16 (6v16epume ooun sapuanm omeema)

O0mbem Tena, NOJTYYEeHHOTO BpallleHHEeM TUIOCKON (PUTYphI, H300pakeHHON HAa PUCYHKE, BOKPYT OCH
Ox, BBIpaXaeTcsi HHTETPaIoM BUAA:

OTBeTHI

1 2
1) nj(2*—1)2dx, 2)nI4de
0 0



3) nf(zx ~1)dx 4) nj(m ~1)dx

Baganue Ne 17  (svi6epume ooun sapuanm omeema)

JIBOitHO# HHTErpa ”Xzyda ,tme D: 0<x<1, 0<y<2,paseH ...
D
OTBeTHI
1) 1/9 2)1 3) Y2 4) 213

Banganne Ne 18 (6v16epume ooun sapuanm omeema)

o0

Cymmapsga 1+ Zzln paBHa ...

n=1
OTBeETHI

1)1 2) % 3)3/2 4) 2

Baganue Ne 19 (ev16epume ooun sapuanm omeema)
Kaxue u3 naHHbIX psiioB cxoasTcs?

22" = (2n+1Y)" 2 3n-2
(T P —— 2. . 3. .
Z3“(n+1) z(3n+1) Z5n—1

n=1 n=1

OTBETHI:
1)2;3 2) 1;3 3) 1;2 4) 1;2;3

Baganne Ne 20 (svi6epume ooun sapuanm omeema)

O065acTh CXOAMMOCTH CTETIEHHOTO psia Z 2 )2( UMEET BUL ...
=1 N
OTBETHI:
1) (-% %) 2)(-2;2) 3) [-Y%; %) 4) [-%Y]

Baganne Ne 21 (svi6epume ooun sapuanm omeema)
3anucarb TP NEPBBIX OTIWYHBIX OT HYJS WwieHa psaa Teisopa B okpecTHOCTH Touku O 1ist
sin x
¢ynkuun  f(X)=——
X

OTtBeThI
1 x X
1) wHe cymecTByeT, 2) — 4+ —+—+...
x 2 3
2 4 2 4
1+ 45 4) 1- 05
3 28 4 3 o

Kpurepun oneHok.
[TepeBoa komMuecTBa BEpHBIX OTBETOB B OayUibl: 1 BepHBIN OTBET —2 0ajuia, MaKCUMaIbHOE
KOJIMYECTBO 0aioB — 42 Oaia.
Kaxnas nucuumummaa yaeoHoro miaHa orieHuBaercs o 100-6amibHol cucteme. [lepeBoa 6amios
B OIICHKU ISITHOATLHON CHCTEMBI OCYITIECTBIIICTCS CIETYIOIUM 00pa3oMm:

85-100 6aynoB OMIUYHO
70-84 Ganna XOpouio
52-69 Gamios V0081emBOPUMENbHO
0-51 Gann Hey0081emeopUmeIbHO




8.Cucrema oueHMBaHNS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHM st
BannbHasi CTPYKTYpa OLeHKH

No dopma KOHTPOJIS MunumansHoe | MakcumanbHOE
JUTSI aTTECTAIMH TUTSE
KOJIMYECTBO aTTecTaluu
0aJI0B KOJINYECTBO
OayoB
1 [Tocemenne mMpakTUYECKUX 4 (0,25) 4 (0,25)
3aHATHI
2 AxTHBHas paboTa Ha 3aHITUU 0 4 (0,25)
3 KoHnTtposbHas padota 6 10
4 Komnnoksuym 6 10
5 WunuBunyanpHbIC 3aTaHUS 14 32
6 DK3aMeH 20 40
7 Bcero 50 100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHU e TN CHUTLIMHbBI

a) OCHOBHAsI JIUTepaTypa:

1. Maremaruka. Yacts 1 [DnexkTpoHHBIH pecypc] : mpaktukym / cocT. E. ®@. TumodeeBa. — DeKTpoH.
TeKCcTOBBIC JaHHbIe. — CraBpormounb : CeBepo-KaBka3ckuii dhenepanpHbiii yHuBepcurer, 2018, —
183 ¢. — 2227-8397. — Pexxum mocryma: http://www.iprbookshop.ru/83225.html

2. Tloszmuskosa, T.A. Maremaruka. IHTerpanbHOE UCUUCICHHE (QYHKITMI HECKOIBKUX MMEPEMEHHBIX.
DJIeMEHTHI BEKTOPHOTO aHaIu3a [ DJIeKTpOoHHBIN pecypc] : yuebnoe mocodbue / T. A. Tlo3aHsKOBa,
A. H. BorBuu. — DnekTpoH. TekcToBble naHHble. — KpacHospck : Cubupckuii demepanbHbIii
yauBepcuter, 2018. — 113 c¢. — 978-5-7638-3920-3. — Pexum goctyma:
http://www.iprbookshop.ru/84228.htmi

3. @uxtenronsi, .M. Kypc muddepennumanbroro u narerpaibHoro ucunciaeHus. B 3-x TT. Tom 1
[DnexTpoHHBIi pecypc] : yued. — Dnekrpon.gan. — Cankrt-IletepOypr : Jlans, 2017. — 608 c.
— Pexxum noctymna: https://e.lanbook.com/book/90053.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. Bunenkun W.B. Bricmias wmaremaruka. HHTerpansl mo wepe. JuddepeHunanbHbie
ypaBHeHus. Psaner / U.B. Bunmenkun, B.M. I'pobep, O.B. I'pobep. — Pocros-na Jlony:
®enukc, 2011. - 302 c.

2. 3amopoxen [.M. PykoBoacTBo K pemieHuio 3ajad mo maremarudeckomy anamuzy/ I'.H.

3anopoxert. - CI16:J1anb, 2014. - 464 c.

Marematnueckuii ananus / [lox obmr.pen. A.M KeitmanoBa.- M.: FOpaiit., 2014. — 607 c.
Axcenenko E.M. N36pannble Bonpockl MaTemMarudeckoro ananusa/ E.M. Akcenenko, .M.
Uysanoga. - KOxxno-Caxanunck: M3a-so CaxI'y, 2008. — 123 c.

5. Apxuno I'.M. Jleknuu no marematuueckoMmy aHanuzy / I'.JM1.Apxumnos.

mkoia, 2000. — 326 c.

6. bepman, I'.H. CoopHUK 33124 110 KypCy MaTeMaTHIEeCKOT0 aHaIH3a [ DIeKTPOHHBIN pecypc]:

yuae0.1mocobue — DnexTpoH. nan. — Cankr-Ilerepoypr: JIanp, 2017. — 492 ¢. — Pexxum nocryma:
https://e.lanbook.com/book/89934.

7. byrpos f.C., Hukonsckuit C.M. luddepennnansnoe u uaTerpanbnoe ucuucienue/ 5.C.
byrpos, C.M. Huxkonsckuii. - M., Hayka, 1980.— 352 c.

8. TI'ycak, A. A. Maremarndeckuii ananus u nuddepennuanpaoe ypasaenue. [Ipumeps! u 3agaun
[DnexTpoHHBIH pecypce] : yuebHoe mocobue / A. A. ['ycak. — DIEKTpOH. TEKCTOBEIE JaHHbIC.

hw

- M.: Bricmas


http://www.iprbookshop.ru/83225.html
http://www.iprbookshop.ru/84228.html
https://e.lanbook.com/book/90053
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11.

12.
13.
14.
15.
16.

10.

11.

— Mumnck : TerpaCuctemc, 2011. — 415 ¢. — 978-985-536-228-0. — Pexxum nmocryma:
http://www.iprbookshop.ru/28122.html

Beperennukos, B. H. COopHuk 3aa4 mo maTremMaTuke. BBeeHue B MaTeMaTHYECKU aHAIIH3.
Huddepennmanproe ucuncienrne GyHKIUNA OJTHOM epeMeHHoH [ DneKTpoHHbIH pecype] / B. H.
BeperennukoB. — DnekTpoH. TekcToBble nanubie. — CII6. : Poccuiickuii rocynapcTBeHHBIM
rugpomMereopoornueckuii yausepcutet, 2011. — 340 ¢. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/17964.htmi

Ps6ymko, A.Il. Beictias matemaTuka: Teopust U 3amadu: yuyeOHoe mocobue. B 5 4. U. 1.
JluneitHass W BekTOpHas anrebpa. AHamuTHueckas reomeTpus. JuddepeHumanpHoe
ucyucieHne (QPyHKIUNA OIHON MEepeMEeHHOU [DIeKTpoHHBIN pecypc]: yueb.mocodue / A.IL
Pa6ymxko, T.A. XKyp. — Dnextpon.nan. — Munck: «Bpimmiimas mkonay, 2016. — 303 c. —
Pexxum moctyma: https://e.lanbook.com/book/92434.

WunuBuayansHble 3afaHusi 1o Bbicuied martematuke. Yacte 2. KomruiekcHble uyucha.
Heomnpenenennsie u omnpeaeneHHble UHTErpajibl. DOYHKIMM HECKOJIbKUX TEPEMEHHBIX.
OO0bikHOBeHHBIE MU hepeHIanbHbIe YpaBHEHUS [ DIEKTPOHHBIN pecypc] : yuedHoe ocobue /
A. I1. Ps6ymxo, B. B. Bapxaros, B. B. [lepxxasen, 1. E. IOpyts ; mox pen. A. I1. PaGymko. —
DJEeKTPOH. TEKCTOBBIE JaHHble. — MuHCK : Brimiimas mkomna, 2014. — 397 ¢. — 978-985-

06-2466-6. — Pexxum noctyma: http://www.iprbookshop.ru/35481.html

12. Bunorpaznos U.A. 3agaun u ynpaxHeHus o MaTreMaTruueckoMmy ananusy/ M. A.Bunorpanos.
- M.: Briciras mkoia, 2000. — 358 c.

13. I'ensang U.M. I'padpuxu pynxun (ocnoBHble puemsl)/ U.M. I'enbdana. - M.: MITHMO,
2004. - 126 c.

14. Huxonsckuit C.M. Kypc marematnueckoro ananuza/ C.M.Hukomnbckuii. - M.: ®uzmaTiur,
2000. —352c.

15. Iuckynos H.C. Tuddepennmansaoe u unrerpanbaoe ucuuciaenus / H.C. [luckynos. - M.:
Nurterpan-nipecc, 2004. - 586 c.

9.4. [IporpaMmmHoe o0ecnieyeHue
Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (munensust 49512935);
Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2 PROC
(6eccpounas), (nmunensus 60465661)
Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (nmumensus 61031351),
Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumensust 61031351),
Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas), (nuiieH3us
61031351),
Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounas), (muuensus 41684549),
Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas), (umeH3us
60939880),
Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounas), (nuueH3us
60939880),
Microsoft Windows 10 Pro, 64 bit, Rus, OEM, OnepannonHas cucrema

. HeucknrountensHoe mpaBo Ha ucnonbs3zoBanue [10 Kaspersky Endpoint Security nnst 6uzneca —

Pacmpennsiit Russian Edition.

HeuckmountensHoe nmpaBo Ha ucnonbszoBanue [10 Kaspersky Security st BUpTyanbHBIX U
obmaunbIx cpen, Server, VirtSvr, License, Education Renewal

ABBY YFineReader 11 Professional Edition, (6eccpounas), (uniensus AF11-2S1P01-102/AD),
Microsoft Volume Licensing Service, (6eccpounast), (nmumen3us 62824441),

Microsoft Windows Pro 64bit DOEM, (6eccpounas), kontpakt Ne 6-OADD2014 ot 05.08.2014
Visual Studio Professional

«Antunnarvar. BY3». Jlunensuonnslii gorosop Ne 5044 ot 14.05. 2022 roga (exxerogHoe
MpOJIJICHNUE);


http://www.iprbookshop.ru/28122.html
http://www.iprbookshop.ru/17964.html

9.5. lIpodeccuonanbHble 0a3bl JAHHBIX M HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOIHIi:

1. Odummansusii Web-caiit CaxI'V http://sakhgu.ru/; caxry.pd

2. Cucrema He3aBUCHMOTO KOMITBIOTEPHOTO TECTHPOBAHUS B chepe obpazoanus http://i-exam.ru/

3. Caiit HayuHoU snekTponHoi 6udanoreku eLIBRARY http://elibrary.ru

4. Caiit yauepcurerckort oubmmorexun ONLINE http://www.biblioclub.ru/

5. Caiit snekrpoHHO-OnbIHOTEeuHOM cuctembl IPRbookshttp://www.iprbookshop.ru

6. Caiir nadopMaIroHHo# crpaBouHoii cucteMsl Polpred.com http:// polpred.com/

7. Math 24.ru

8. Matclub.ru

9. Allmath.ru/highermath.htm

10. Matfalp.spb.ru

10 OoOecneuenue o0o0pa3oBaTeILHOr0 Mpolecca JJas JUI ¢ OrpaHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/I0B

VYyeObHple W  y4eOHO-METOAMYECKHME MaTepHallbl JIJIi  CaMOCTOATENIbHOW  palOOoThI
00y4JaromUXCcsl U3 YHCIa WHBATUAOB U JIMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSMU 310poBbsi (OB3)
MpeloCTaBIsAlOTCS B (opmax, aJanTHPOBAHHBIX K OrPAaHUYEHHUSIM UX 370POBbS U BOCHPUSITUA
uHpOpMaLUu:

Jnis cienbix U c1aboBUASIINX:

- JeKIMH OQOPMIAIOTCS B BHJE 3JCKTPOHHOTO JIOKYMEHTa, IOCTYIMHOTO C ITOMOUIBbIO
KOMIIBIOTEpA CO CTIEHUATN3UPOBAHHBIM POTPAaMMHBIM 00€CIICUEHHEM;

- THUCHbMEHHBIE 3a/laHMsI BBINOJHAIOTCS Ha KOMIBIOTEPE CO CHEHUATU3UPOBAHHBIM
POrpaMMHBIM 00€CTIeYeHUEM, UITH MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- oOecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpPHOE ocBelieHrne He menee 300 ItoKc;

- JUIs BBIMIOJIHEHUS 3aJaHusl NpU HEOOXOAMMOCTH TPEJOCTaBISETCS YBEIMYMUBAIOIIEe
YCTPOHCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYUBAIOIIUX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHUs OPOPMIISIFOTCS] YBETMUEHHBIM HIPUPTOM;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOM (pOpME MIIM BBIITOJTHSIOTCS B TUCBMEHHON (hopMme Ha
KOMIIBIOTEPE.

Jis TIyXuX ¥ caboCIbIIIaIuX:

- JIeKIUH OQOPMIISIIOTCSI B BHJAE DSJIEKTPOHHOTO JOKYMEHTa, JHOO0 MperocTaBIseTcs
3BYKOYCHIIMBAIOIAS alllapaTypa UHANBUAYAIBHOTO TIOJIb30BaHUS;

- MUCbMEHHBIE 3a/1aHUs BBIMOJIHAIOTCS Ha KOMITbIOTEpE B MUCbMEHHOU (hopMme;

- DK3aMeH U 3a4éT MPOBOAATCA B IHUCHBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOKHO
npoBeJieHNe B popmMe TeCTUPOBAHUS.

JLiist i1 ¢ HapyLIEeHUsIMHU OTOPHO-JIBUTATEIBHOTO anmnapara:

- Jexkuud oGOpPMIISIIOTCS B BHUIE S3JEKTPOHHOTO JOKYMEHTA, JOCTYMHOTO C IMOMOUIBIO
KOMIIBIOTEPA CO CIIECIUATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- THCHbMEHHbBIE 33JaHMs BBIMIOJHAIOTCS HAa KOMIIBIOTEPE CO CHEUAIU3HPOBAHHBIM
MPOrPaMMHBIM 00€CTICYeHUEM;

- 9K3aMEeH U 3a4€T MPOBOJATCS B YCTHOU (hopMe MM BBIIOJTHSIOTCS B MUCbMEHHON opMe Ha
KOMIIBIOTEPE.

[Ipu HEOOXOMMMOCTH MpenyCMaTPUBACTCs YBEIMUYEHUE BPEMEHHU ISl IOATOTOBKU OTBETA.

[Tpouienypa mpoBeeHHs MPOMEKYTOYHON aTTeCTAllUU AJIsi OOyJaOIUXCsl YCTaHABIMBACTCS
¢ y4€TOM MX HMHAMBHUIYaJIbHBIX Ncuxopu3nueckux ocobeHHocTell. IIpomexyrounas arrecranus
MOYKET MPOBOAUTHCS B HECKOJIBKO TAIIOB.

[Ipy nmpoBeneHuu NpPOLEAYPHl OLICHUBAHUS PE3YIbTATOB OOyUEHHUS MpelycMaTpUBAeTCs
HCIIONTb30BaHUE TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX B CBSI3U C MHANBUIYAIBHBIMU OCOOCHHOCTSIMHU
oOyyaromuxcsi. OTH CpeAcTBa MOTYT OBbIThb TPEAOCTaBICHbl YHUBEPCUTETOM, WU MOTYT
UCTIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.


http://i-exam.ru/
http://polpred.com/

[IpoBenenue mporenypsl OLEHUBAHUS PE3yIBTaTOB 00yUeHHS JOIMYCKACTCS C UCIOIb30BAHUEM
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHHA.

ObecnieunBaeTcss OCTYyN K HH(OpPMAIMOHHBIM U OuOimorpaduyeckuM pecypcam B CETH
WuTepHer ans kaxaoro odydaromierocs B Gopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBbS
¥ BOCHPHUATHUS MH(OPMAIIH:

Jnis cnenbix u c1aOOBUASILINX:

- B IeYaTHON (opMe yBETMUEHHBIM HIPHUPTOM;

- B (hopMe 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Jnia riyxux U c1a0ocblIaniux:

- B ICUaTHOM (opme;

- B (hopme 37eKTPOHHOTO TOKYMEHTA.

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU ONIOPHO-/IBUTaTEIBHOTO arapara:

- B eyaTtHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4eOHble ayqUTOPUU 7SI BCEX BUAOB KOHTAKTHOM M CaMOCTOSTENbHON palboThl, HaydHas
OuOJIMOTEKa W WHBIE TOMENICHUS i1 OOYyYEeHHs OCHAIICHBI CHCIUATBHBIM 000pYJOBAaHUEM M
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEACTBAMU O0YUCHUSI:

Jnis cienbiX U c1aboBUASIINX:

- aBTOMATHU3MPOBAaHHBIM pabo4YMM MECTOM JJs JIIOJeH ¢ HapyleHHeM ciyXa |
CJIa0O0CIBIIIAIINX;

- aKyCTUYECKHH YCUIIUTENb U KOJIOHKH;

Jliis 00y4aromuxcsi ¢ HapyuIeHUSIMHU OITOPHO-/IBUTaTeNIbHOTO arnmapara:

- IEPEBIKHBIMU, PETYJINPYEMBIMHU 3proHOMUYecKuMu napramu CHU-1,

- KOMITBIOTEPHOM TEXHUKOW CO ClielnaibHbIM IPOrpaMMHBIM 00€CIIEYEHUEM.

11. MaTepuaJbHO-TeXHHYECKOE 0O0ecneuyeHue TUCHUILTHHBI
1.V4eOHUKH U yueOHBIE TOcoOUsI, uMeronuecs B hoHaax OnOIMOTeKH;
2. loctyn k UnTepHET-pecypcam;

3. DnexktpoHHble 1 UHTEpHET-y4EeOHUKH.

MartepuaibHO-TEXHUYECKOE OOECIEUYeHHE BKJIIOYAET B ce0s CHEeruaibHO O0OpYIOBaHHBIC
KaOMHETHI ¥ ayJJUTOPUU: KOMITBIOTEPHBIE KJIACChl, ayIUTOPUH, 000PYAOBaHHBIC MYJIbTUMETUHHBIMU
cpencTBamMu OOy4eHHUS.

Hcnonp3oBaHue 3JEKTPOHHBIX Y4YEOHMKOB B Tpoliecce OOydeHHs JOJDKHO 00ecreuyuBaThCs
HAJIMYMEM BO BPEMS CaMOCTOSITENIbHOM MOATOTOBKH paboydero MecTa JJis Kaxa0ro 00y4aronierocs B
KOMITBIOTEPHOM KJIacce, UMEIOILEro BhIXOJ B MIHTEpHET, B COOTBETCTBHH C 00BEMOM HM3ydaeMOM
JUCIUTUIAHBI.



	11. Материально-техническое обеспечение дисциплины

