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1. HEJIb U 3AJAYM JUCLUATIJIMHBI

lleﬂbm JUCHUIIIIMHBI ABJIACTCA (I)OpMI/IpOBaHI/Ie HpeﬂCTaBﬂeHI/If/'I O IOHATUAX U MCTOAaXx
MAaTEMaTUYCCKOIo aHajin3a, €ro MeCTc U poJjid B CUCTEMC MAaTCMATHYCCKUX HAYK, UCIIOJIb30OBAHUU B
CCTCCTBCHHBIX HAYKaX, B IIKOJIbHOM KYpCC MaTCMAaTUKU.

3adayu MVCUUIUIAHBL:

- BbIpabOTaTh yMEHUS M HABBIKH BBIYMCIICHUS TIPEJICIIOB, HAXOXKICHHS ITPOU3BOIHBIX U
WHTETPAJIOB, JIOKA3aTelIhCTBA CBOWCTB W TEOPEM, OTHOCSAIIUXCS K OCHOBHBIM
MOHATHSAM MaTeMaTUYCCKOTO aHAJIH3a,;

- Hay4uTh TPUMEHATH METOABl MAaTEMaTUYEeCKOrOo aHalM3a JUIA pelIeHUs 3anaad,
HaX0XJICHHUS T€OMETPUYCCKHUX M (PH3UICCKUX BEITHYNH;

- IMMO3HAKOMHUTH C COBPEMEHHBIMH HAIIPABJICHUSIMH Pa3BUTHS MAaTEMATHUECKOTO aHAIH3a
Y €T0 TPUJIOKCHUSIMU;

- J1aTh Hay4HOE 00OCHOBAHHE MIKOJBLHOTO Kypca « AnreOpa U Hadajla aHanu3ay.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII

Jucuunnuna «MatemaTHueckuil aHanu3 u AudQepeHuanbHble ypaBHEHUS) OTHOCUTCS K
o0s3arenbHOM yacTu npodeccronanbHoro nukia (b1.0.12). MaremaTtuueckuil aHanu3 sSBISETCS
OlHOM M3 0a30BBIX MAMCHMIUIMH B 0Opa3oBaTeIbHOM MporpamMme MOATOTOBKU —YUHUTENs
mareMmaTtukd. [ToMrMO ee Ba)KHOCTH KaK CaMOCTOSITEIbHAs JUCIHUIIIIMHA, OHa ABJIACTCS OCHOBOM1
JUIA M3YyYeHUs TaKUX TUCHUIUIMH, Kak «Teopuss QyHKUMN IEHCTBUTENHHOIO MEPEMEHHOTOY,
«Teopuss QyHKIMI KOMIUIEKCHOTO TepeMeHHOTo», «JuddepeHnnansHple ypaBHEHUS U
YPaBHEHUSI ¢ YaCTHBIMHU ITPOU3BOTHBIMIUY, «UNCIICHHBIE METOIB), «DHU3HuKa» U 1.

3. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSA JUCIIUITJIMHbI

[Ipomecc  w3ydeHWs  JTUCHUIUIMHBI ~ HampaBlieH Ha  (OPMUPOBAHUE  CIICTYIOIINX
KomMnemeHuuii.

— CnocoOeH OCyIIECTBIISATh MOUCK, KPUTHUECKUI aHAIM3 M CHHTE3 WH(OpMAIIHH,
HPUMEHSATh CUCTEMHBIH TOAXO0/I TS pelieHus mocTaBieHHbIX 3a1a4 (YK-1);

— Cnoco0eH MPOEKTHUPOBATh M PEATU30BBIBATH IPOTPAMMY OCHOBHOTO U CPEIHETO
obrrero obpazoBanus mo npeamery Mudopmaruka (ITK-3).

HanMeHoBaHMe U KO/ HHAUKATOPOB JTOCTHKEHHsI KOMIIeTEeHIIHIi:
B pesynbrate n3yueHus: AUCUUILITUHBI 00 YyJaIOUTUIICS TOKEH:

3Hamb:

- YK-1.1 - 3HaHue MeXaHW3MOB M METOJMK TMOWCKa, aHalM3a M CUHTe3a HHOopMaIui,
BKJTIOUAIOIINE CUCTEMHBIH moaxo 1 B obiactu obpazoBanus (3.1);

- YK-1.2 - 3HaHue METOAMK MOCTAHOBKH II€]IM U CTIOCOOOB €€ TOCTUKEHHS, HAyYHOTO
IpeJCTaBIeHNs O pe3yibTaTtax 00padoTku nHpopmanuu (3.2);

- [IK-3.1 - 3HaHHMe TeOpeTHYEeCKMX OCHOB WHGOPMATHUKH, MPUHIUMNOB (YHKIIMOHUPOBAHUS
nH(OPMALMOHHBIX CUCTEM U TexHomorui (3.1).

ymemb:

- YK-1.3 - ymeHHe aHamu3upoBaTh 3a/1a4y, BBIICIATh €€ 0a30BbIe COCTABIIAIONINE,
OCYIIECTBIATH IEKOMIO3UIMIO 3a1au (VY.1);

- YK-1.4 - ymeHue HaxoJIuThb M KPUTUYECKH AaHATU3UPOBATh MH(MOpPMAIHIO, HEOOXOAUMYIO
JUISL pelIeHus TocTaBlIeHHOH 3a1aun (V.2);



- YK-1.5 - ymenue paccMarpuBaTh BO3MO>KHBIE BapHaHThl PELICHUS 3a/layd, OLICHUBAs HUX
JIOCTOMHCTBA U HegpocTaTku (V.3).

enaoemo:

- VK-1.6 - BnazeHue MeETOJAaMH YCTAHOBJICHUS MPUYMHHO-CICACTBEHHBIX CBS3eH W
onpezeneHus: Haubosee 3HaYUMBbIX cpeau Hux (B.1);

- YK-1.7 - BrnageHue MexaHM3MaMH I[OMCKAa MHPOpPMALUU B TOM YHUCIE C IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAIITMOHHBIX U KOMMYHUKAIIMOHHBIX TexHoJIoTHi (B.2).

4. OFbEM JUCHUIIJIMHBI U BUIbI YYEBHOM PAEOTHI

OO6m1ast TpPyI0€MKOCTh JUCIHUIUIMHBI COCTABIISET 6 3a4€THHIX €IMHUII.

Bun yue6Hoit paboThl Bcero Cemectp
4acoB 3 4 5
AyIMTOpHBIE 3aHATHS (BCEro) 80 26 40 14
B Tom yucne:
Jlexruu (JT) 30 10 14 6
[Mpaktugeckue 3austus (I13) 50 16 26 8
Cemunapsl (C) - - -
JlaboparopHublie paboTsl (JIP) - - -
CamocrosiTesbHas padora cryaentoB (CPC) 109 46 41 22
(Bcero)
B Tom uucne:
[ToaroroBka K JIEKITMOHHBIM U MTPAKTHYECKUM 28 12 12 4
3aHITHUSIM
Komnoksuym 30 12 12 6
Teopernyueckuii onpoc 28 12 12 4
WHnuBuayaibHOE TOMAITHEE 3aaHue 21 10 5 6
[ToaroroBka K TECTUPOBAHHUIO 2 - - 2
Bua npomexxyTo4yHOM arTectanum (3ader, - 3ayer | Ox3a- | 3ader
JK3aMeH) MEH
DK3aMEHbI 27 - 27 -
OO61ast TpyA0EeMKOCTh Jac 216 72 108 36
6 2 3 1
3aueTHBIC €AMHUIIBI

5. COAEP) KAHUE JUCHUIIJIMHBbI
5.1. Conep:xanue pa3zaesioB (MoayJieid) IUCHUIIMHBI

Ne | HammenoBanue Copnepxanue
n/m | pasgena (MoayJisi)
AUCHHILINHBI
1. | MuoxecTBa, cucrema MHoxecTBa IEHCTBUTEIIBHBIX YACEIl, OTPAaHUYCHHBIE U
ACHCTBUTEIbHBIX HEOTPAaHUYEHHBIE  YUCJIOBBIE MHOXECTBA, aKCHMOMa O
ynces. DyHKUHU cymecrtsoBanun TBI' u THI' orpaHnyeHHOro MHOKECTBa.
Mogyne  IEHCTBUTEIIBHOIO  YHUCJIA, CBOMCTBA  MOMYJIA.
N3006pakeHue NeiCTBUTENBHOTO YHUCA.




OcHOBHBIE  YHCIOBbIE  NPOMEXYTKH. (OCHOBHBIE
HOHATHUS (OKPECTHOCTB, MIpeIesIbHAs TOUKA U JIp.)

[Monstne ¢ynkuuu (ompenenenue f(x), cmocoOb
3aJaHus, paBHbIC (YHKIMH, ONEpanmuu Haja QYHKIUSMH,
NOCTOSIHHBIE (DYHKLIMH, CIIOKHAsE W oOpaTHas (QYHKIUH).
ITocnenoBaTenbHOCTH (ompenenenwue, YHCIIOBas
HOJIOCIIEI0BATEIBHOCTh, ~ MOHOTOHHBIE,  OTPaHHYCHHBIC)
Hekotopble THmbl moBeAeHUs (QYHKIMH (MOHOTOHHOCTB,
OTPaHUYCHHOCTh, YETHOCTh U HEUYETHOCTbD, IEPUOJMIHOCTB).

IMpenen

IIpenen uncioBO# MOCIENOBATENIBHOCTH. bEeCKOHEUHO
MaJible 1 OECKOHEYHO OOJIBIINE MOCIIEeI0BATEIHHOCTH.

Omnpenenenue npenena GyHkuuu B Touke no Komm u
l'eitHe, X SKBUBAJIEHTHOCTb. Teopema O E€AMHCTBEHHOCTH
npenena. beckoHeYyHO Masble BEIMUYMHBL (OIpeneeHue
OECKOHEYHO  MaJloil  BENIMYMHBI, TEOpEeMbl O CyMMe
OECKOHEYHO MaJbIX BEJIWYUH, NMPOU3BEACHUU OTPaHUYEHHOU
U OECKOHEYHO Majod BEJIWYMHBI, HEOOXOaUMOEe H

limf(x)=A

JOCTATOYHOE YCTOBHE JIA ( xoyx, ).

Teopewmsl 0 mpezenax (Mpeaea CyMMBI, TTPOU3BEICHUS
¥ 9aCTHOTO, O COXpaHeHWHU (yHKITMEH 3HaKa CBOEro mpeserna,
0 COXpaHEHUH TMpeesIoM 3HaKa (PYHKIIMH, TEOpEeMa O MpeJeie
npomMexxyTouHoi pyakimn). CpaBHeHHE OECKOHEYHO MaJIbIX
BEIIMYMH. OKBUBAJEHTHbIE OECKOHEUHO Mauble. [lepBbiid
3aMeyaTenbHbIi npenen. OJHOCTOPOHHME MpeAebl GYHKIIHH.
[Ipenen ¢yHknuu Ha OeckoHeuyHOCTH. HecoOCTBeHHBIE
npeaensl. TeopeMbl 0 OECKOHEYHO OOJIBIIUX W OCCKOHEYHO
MaJbIX.

CymiecTBOBaHME Mpejiesia MOHOTOHHOM OTpaHUYEHHOMN
MOCIIEIOBATEIbHOCTH. BTOpoll  3aMeuareNbHbIA  TPEaeil.
[TpyuHuMI BIOXKEHHBIX OTpe3koB. I[IpUHIUI CcXOIUMOCTH
(Teopema o mpenene MOJANOCIEAOBATEIBHOCTH, CXOSIIENcs
noclefioBaTeabHOCTH, Teopema bonbuano-Beepuitpacca o
CYLIECTBOBAaHUM  CXOJSIIEHCS  MOANOCIEN0BATEIbHOCTH
OTPaHUYEHHOM MMOCIIeJOBATEILHOCTH).

Heobxonumoe u J0CTaTOYHOE yCIIOBUE
CYIIECTBOBaHMUS TMpefeNia YHUCIOBOH TOCIEI0BATEIbHOCTH.
VYcnoBue cyniecTBOBaHM KOHEYHOTO Mpeaesa Uisl PyHKIIUU.

ACHUMIITOTHI.

HenpepbIiBHOCTD.
JJieMeHTapHbIe
byHkuun

HenpepbIBHOCTE (DYHKIIMH B TOUKE U HA MHOXKECTBE.
HemnpepblBHOCTE ~ CyMMBI, NpPOM3BEACHHUS M  4YacTHOIO
HenpepbIBHBIX ¢(yHKuui. Ilepexon k mpeneny mHoJl 3HAKOM
HENpepbIBHOH  (DyHKLUH. HemnpepsIBHOCTE  CIIOKHOU
bynkiun. OZHOCTOPOHHSS HENPEephIBHOCTh. TOUKM pa3pbiBa
GbyHKIMH, UX KIacCU(DUKALINS.

CpoiicTBa (yHKUUMH, HENPEepbIBHBIX Ha OTpE3Ke.
Teopema o cyliecTBOBaHMM M HENPEPHIBHOCTH OOpaTHOM
¢ynkiun. IloHsATHE paBHOMEPHO HEMPEPHIBHONW (DYHKIHH.
PaBHOMEepHasi HENpEpHIBHOCTH HENPEPBIBHOW HA OTPE3KE
byHKIUH.

CrenenHass (pyHKIMS C HaTypalbHBIM IOKa3aTeleM,
cBoiictBa. CreneHHas (QYHKIUS C LEJNbIM OTPHLIATEIbHBIM




nokasareneM,  cBoiictBa.  CyllleCTBOBaHHME  KOpHSA  C
HaTypalbHbIM  TOKazareneMm. CremeHHas  QyHKUusS ¢
panuoHanbHBIM MoKa3aTteneM. OrmpeneieHue M CBOMCTBA
CTENEHM C palMOHAIbHBIM IOKa3zareneMm. OmnpenesneHue U
CYLIECTBOBAaHUE CTENEHU C MPPALMOHAIBHBIM I[I0KA3aTEIEM.
[TokazarenpHast QyHknus U ee cpoiictBa. CylieCTBOBaHHE
norapudmoB. Jlorapupmudeckass (GYHKIUS U €€ CBOMCTBA.
CBs3p MeXIy JIOTapu(MaMu C pa3IUYHBIMA OCHOBAHHSIMHU.
CreneHHble (YHKIMHM C JICHCTBHTENBHBIM ITOKA3aTEIEM.
HenpepeiBHOCTh  MOKa3zaTenbHOW, Jorapupmuyeckol u
crernieHHOW (QyHKImiA. Tpuronomerpuueckue u oOpaTHBIC
TPUTOHOMETpHUYECKHEe (DYHKIIMH, MX CBOMCTBA.

IMpousBoaHast u
auddepenuuan

3amauy, MNPUBOASIINE K TOHSTHUIO MPOU3BOJAHOM.
Onpenenenve  OpOU3BOJHOM  (YHKIMM B TOUKE.
I'eomeTpryecknii 1 MEXaHUYECKUI CMBICIT ITPOU3BOJHOM.

JuddepenunpyeMocT U HempepbIBHOCT. [IpaBuina
mupdepenurpoBanus. uddepeHurpoBaHue CI0XHOW H
obpartHo#t ¢pyakiuu. [Ipon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢yukumii. Jlorapudmuueckoe nuddepeHipoBanme.

Huddepenunan. ['eomerpuueckas HHTEpHIpeTaLUs
muddepenHnnana. [IpaBuna g depeHInpOBaHHUsL.
WNuBapuaHTHOCTH (bopMbI muddepennnana.
HuddepenunpoBanue QyHKIMM, 3aJaHHBIX MapaMEeTPUUYECKH
U B IOJAPHBIX KoopauHaTax. [Ipom3BoaHbIE BBICIINX
HOPSAKOB.

OcHOBHBIE TeOpeMbI
auddepeHIHAIBLHOTO
HCYMCIeHUSA

Teopembr ®epma, Pomns, Jlarpamka wu  Komm
(reomerpuueckuii cmbici, ciuenctBus) IlpaBuna Jlomurans
packpeiTusi HeomnpeaeneHHocTed. dopmyna Teisiopa u ee
MPUMEHEHHE B TPUOIMKEHHBIX BEIYUCICHUSIX.

[Ipu3Haku NOCTOSIHCTBA, BO3pacTaHUs MU YOBIBAHUS
¢bynkuuu. MakcumyM u MuHUMYM GyHkuud. [lpusHaku
9KCTPEMYMOB.  BBIMyKIOCT W BOTHYTOCTh  I'padUKOB
¢bynakiuu. Touku nepernba. OOmiee uccienoBanue QyHKIUN
U noctpoeHue ux rpapukoB. HaxoxxaeHue HambOONIbLIEro U
HAaWMEHBIIIETO 3HAYCHUH (YHKITUH.

HeonpeneseHubli
HHTErpaJ

[lepBooOpaznast  QyHKUIMSA ©W  HEOIMpPEIEICHHbIN
uHTerpan. OCHOBHbBIE CBOWCTBA HEOMPEACTICHHOIO HHTETpaa.
Tabnuna ocHOBHBIX HHTerpajoB. (OCHOBHBIE  METOJIBI
UHTETPUPOBAHUS: HMHTETPUPOBAHHE 3aMEHOM TepEeMEHHOM,
UHTETPUPOBAHUE TIO YACTSM.

WuterpupoBanue panMoHaIbHBIX byHKUIMH
(MHOTOUJIEH, IPOOHO-pallOHAIbHAS (DYHKIIMSA, paBUIIbHAS U
HelpaBWJIbHAs  paluoHanbHas  ApoOb).  [Ipocrteiimmue

panroHaJIbHBIE JAPOOM M WX MHTerpupoBaHue. PasznoxeHue
NpPaBUIBHON pPAlMOHAIBHOM JpoOM Ha CyMMY NPOCTEHINIUX.
[IpaBu0 MHTErpUPOBAHUS pAlMOHATILHON APOOH.
WHTrerpupoBaHre  IPOCTEHINUX  UPPALMOHAIBHBIX
¢ynkuuii. [loacranoBku Ditnepa.
HHuterpupoBanre HEKOTOPBIX TPUTOHOMETPUUYECKHUX
BBIPAKCHUM.

OmnpeneJsieHHBII
HHTErpaJj

3amauy, OPUBOJAIIME K IOHSTHIO ONPENECIEHHOIO
uHTerpaia (Iouaap KpUBOJMHEHHON Tpamenuu, paboTa
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nepeMeHHO! cuiibl). [IoHsATHE OlIpeIeIEeHHOTO UHTETpala, ero
FeOMETPUYECKUI CMBICIL.

HeoOxoaumoe ycnoBue unterpupyemoctu. Hwkuaue u
BepxHue cymmbl  JlapOy  orpaHmueHHON — (QyHKIMH.
HeoOxoauMoe W /10CTaTOYHOE YCIOBHE WHTETPUPYEMOCTH.
Knaccet  mHTerpupyeMbix  (QyHKUMHA  (MHTETPUPYEMOCTH
HETpephIBHONH (PYHKIIMHM, HHTEIPUPYEMOCTb OTPaHUYEHHOU
(GYHKIIMM € KOHEYHBIM  YHCJIOM  TOYEK  pPa3phIBa,
UHTETPUPYEMOCTh ~ MOHOTOHHOM  QyHKunu)  OCHOBHBIE
CBOICTBA OIPEIEIEHHOTI0 HHTErpajia. TeopemMa 0 CpeTHEM.

WuTterpan  kak  QyHKOUS ~ BEpXHEro  Ipezena.
CymiecTBOBaHME  TEPBOOOpa3HOW 1 HEMPEPBIBHOM
¢yukuun. @opmyna Herotona-Jleitbnuna. MurerpupoBanue
[0 YacTSM B ONPEJCIIEHHOM HHTerpaie.3amMeHa NnepeMeHHOU
B OIIPENEJICHHOM HHTerpane. VIHTerpupoBaHue 4YETHBIX,
HEYETHBIX U NePUOANYECKUX DYHKINH.

[Ipubnmxennoe BBIUKCIICHUE OTIPEJICIIEHHOTO
uHTerpana  (dbopMmyna  NpSAMOYrOJILHUKOB,  Tpalenuw,
Cumrncona).

IpunoxeHus [Tnomaap MIOCKUX GUTYpP B JEKAPTOBBIX H MOJSIPHBIX
onpeaeaeHHOT0 KOOpIHMHATAX.
HHTerpajia Brerunciienne o0ObeMa Tenma C 3aJaHHOW TUIOMIAIBIO
rornepeyHoro cedeHus. O0beM Tena BpalieHHs.
Brruncnenune JUTAHBI TJIaIKON KPHUBOM.
Hudbdepenuman mmunbl ayru. KpuBu3Ha TIOCKOW KpPUBOM.
[Tnouraab MOBEPXHOCTH BpalllEHUS.
duznyeckue MIPUIIOKEHUS OTIpEIeNIEHHOTO
MHTErpaa.
JAnddepennuanbuoe Onpenenenre (YHKIUM HECKOJBKHX TIEPEMEHHBIX.
ucunciaenne pyukuun | [Ipenen GyHKIIMM HECKOJIBKUX MepeMeHHbIX. HenpepbIBHOCTD
HECKOJIbKHX (GyHKIIMH HECKOJIBKUX ITEPEMEHHbIX.
nepeMeHHbIX. YactHble MpOU3BOAHBIC, UX T'€OMETPUUECKHUI CMBICIL.
Oynkiuu. [pexnen. Hudbdepenuupyemoctb  QyHKOMHA  IBYX  MEPEMEHHBIX
HenpepriBHOCTS. (ompenenenue,  HEOOXOJMMOE  YCIOBHE,  JOCTATOYHOE
Judbdepenuupyembie ycnoBue). luddepenuupoBanue ca0KHON GYHKITUU.
(YHKIIMM HECKOJIBKHUX Huddepenunan QyHKIUA HECKOJBKHX MEPEMEHHBIX
MIePEMEHHBIX. (ompeneneHne, TEOMETPUUECKUNW CMBICI, WHBapHaHTHAs
DkcrpemyM pyHKIUU dopma nuddepennuana mepBoro mMopsAaKa, IMpaBUIa
HECKOJIBKHX HaXOXKJICHUS muddepennuana). Huddepenuman B
MIePEMEHHBIX. IPUOIMKEHHBIX BIUMCICHUSX.

YpaBHEHHE KacaTEeIbHOM IUIOCKOCTHM M HOpMald K
IIOBEPXHOCTHU.

HuddepenuupoBanue HesBHOW QyHKuuMU. YacTHble
Opou3BOJHBIE U A (depeHIranbl  BBICIIUX — MOPSIKOB.
®opmyna Teitnopa i GyHKIUU 1BYX EPEMEHHBIX.

IIpounsBoaHas 1o HampaBJIeHUIO. I'pagreHT.

Omnpenenenne MaKCUMyMa u MUHUMYMa.
HeoOxonumoe ycnoBue skctpemyma. JloctarouHoe ycioBue
SKCTpeMyMa JUIst PYHKIIUH JIBYX IIEPEMEHHBIX.

YcnoBHbIN 3kcTpeMyM. HaxosxeHne HauboJbIIero u
HAaVUMEHBILIErO 3HAYCHUMN.




10 | UnTerpajbHoe 3ajauy, NpPUBOAIIME K  IOHATUIO  JBOMHOIO
ucuncienne GyHkmum | uHTerpana. OmpexneneHue  ABOMHOIO — MHTErpaja,  €ro
HECKOJIbKHX CBOMCTBA.

NepeMeHHbIX. Bpluucinenue  IBOMHOIO — MHTErpajga  IOBTOPHBIM
JIBOMHOM ¥ TPOMHOU UHTETPUPOBAHUMEM. 3aMEHa [EPEMEHHOM B  JIBOMHOM
HMHTETPAll. uHTerpaie. JIBOMHONW HHTErpall B MOJIIPHBIX KOOPAUHATAX.
KpuBosmmuelinbie [Ipunoxennss  nBowiHOro  mHrerpana.  [lonsarue
WHTETPAJIBL. TPOMHOTO MHTEerpaja. 3aMeHa IEPEMEHHBIX B TPOWHOM
uHTerpasie. TpoWHONW HMHTErpal B LHWIMHIAPUYECKUX H
chepuueckux  KoopAauHatax.  IIpHIIOKEHUS  TPOHHOTO
MHTErpaja.
3amaya o paboTe TIIOCKOTO  CHJIOBOTO  TIOJISL.
Onpenenenve, OCHOBHbIE  CBOWCTBA W BBIUYHCIICHHE
KpUBOJMHEWHOr0 uHTErpana I poxa.
KpuBonuneiinpie unrerpansl II poma. Cs3zp Mexny
KpUBOJMHEHHbIMU HHTerpasiamu [ u Il poma. dopmyna
Pumana-I'puna. He3aBuCMMOCTD KpUBOJMHEHHOIO MHTErpajia
OT IyTHU UHTETPUPOBAHUSI.

11 | Paaml. UucnoBoir psaxn. OcHoBHble mOHATHS. lIpumMepsr.
YHucnoBble psbI. CpolicTBa CcXOmdIIUXCS PSAOOB. ['eoMeTpuyeckui  psj.
OyHKUMOHaNbHBIE psifibl. | ['apMonnueckuil psa. HeoOGxoaumblil mpuU3HAK CXOAUMOCTH
Crenennsie psagsl. Psapl | psama. HeoOxonuMoe M TOCTATOYHOE YCIOBHE CXOJIUMOCTH
Dypee. psanoB(kpurepuii Komm).

[Ipu3Haku CXOAMMOCTH PSIOB C MOJIOKUTEIbHBIMU
WwieHaMU: TpU3HAK cpaBHeHHWs, mpusHak JlamamOepa,
panukanbHbld  mpu3Hak Koluw, WHTErpaJbHBI MpU3HAK
Komm.

AOcomoTHAasT M YCJIOBHasg  CXOJHWMOCTb  DSJIOB.
3nakodepenyromniuecs paabl. Teopema Jleitoauma. Teopemsl o
CXOASIIUXCS pAnax (MepecTaHoBKa YJIEHOB a0COJIOTHO
cxopsierocs psaa, Teopema Pumana).

[TonsTe (QyHKIMOHAIBHOW MOCIENOBATEILHOCTH U
(GyHKIIMOHATBHOTO Psijia.

[Tonsatue crenennoro psga. Teopema A6ens. Paanyc n
UHTEpBaJl CXOAMMOCTH. TeopeMbl O CTENEHHBIX psAaax
(paBHOMEpHAs CXOJMMOCTb, MHTETPUPOBAHUE u
muddepeHmpoBaHme).
3amaua 0 pa3noxkeHUH (PYHKIUU B CcTeneHHOW psan. Psn
Teitnopa. JlocTatouHoe yCIOBHE PA3lIOKUMOCTH (PYHKIHU B
pan Teinopa. Paznoxxenue byHKIMi
sinx, cosx, e*, In(L+ x), (L+ X)“ g crenennoit psi.

5.2 Pa3genbl JMCHUIIIMHBI M MEKIMCIUIIIMHAPHBIE CBA3H ¢ 00ecneYnBaeMbIMHU
(mocaenyrOmMMM) JMCHUIIIHHAMH

Ne HaunMeHoBaHHe Ne pa3znesoB JaHHOW AV CHUIIIMHBI, HEOOXOAMMBIX LIS

n/n | odecmeYnBaeMbIX Hu3ydeHusi oOecneynBaeMbIX (OCTETYIOIMX) TUCIHILINH
(mocJieayouuXx) 1 2 3 4 5 6 7 8 9 | 10 | 11
AUCHHUILINH

1. | Aareopa +




2. | I'eomerpus +
3 | Teopus uncea u + + +
YHCJI0BbIE CHCTEMBI
4 | Teopus pyHKUMH + + + + + + +
KOMILIEKCHOT'O
nepeMeHHOr o
5 | Teopus ¢pyHkumii + + + + + + +
NelCTBUTEJIbHOTO
nepeMeHHOr 0
6 | Anddepenunanbubie | + + + + + +
YPaBHEHHSA
7 | Acropusi MaTeMaTuku | + + + + + +
8 | ®dusuka + + + + + +
9 MeTtoauka o0yuyeHust + + + + +
MaTeMaTHKe
5.3. Pa3znenbl AMCHUIUIMH M BU/bI 3AHATHI
Ne | HaumeHoBaHue pazaesia Jlex IIpakrt.| B TOM uncie B CPC Bcero
n/ AUCHUILIUHBI 101071 3aH. HUHTEp-
n aKTHBHOM
dhopme
2 Kypc, 3 cemecTp
1. | MHoOXecTBa, cucTeMa 4 8 44 22 34
JeCTBUTENbHBIX YHCET.
OyHKIMU
2. | Ilpenen 6 8 44 24 38
3auer - - - - -
Bcero B 3 cemecrtpe: 10 16 8 46 72
B mom yucne s JeKI | IPaKT
UHMEPAKMUBHOU (hopme 4 4
2 Kypc, 4 cemecTp
3 | HenpepbIBHOCTB. 6 12 44 21 39
DnemMeHTapHble PYHKIIUU
4 | HTErpalIbHOE UCYUCIICHUE 8 14 4y, 20 42
(YHKIIMM HECKOJIBKHUX
TIePEeMEHHBIX. PsiibI
DK3aMeH - - - - 27
Bcero B 4 cemecrpe: 14 26 8 41 108
B mom wucne 8 JIEKL[ | TMPAKT.
UHMepaKmueHou ghopme 4 4
3 Kypc, 5 cemectp
5 | IlpousBoanas u 1 1 24 4 6

middepennnan




6 | OCHOBHBIE TEOPEMBI 1 1 2y 4 6
mddepeHnnanbHOTO
VCYHCIICHUS
7 | HeompeneneHHbIil MHTErpa 1 1 - 4 6
8 | OnpeneneHHbII HHTETpAIL. 1 1 - 4 6
9 | Ilpunoxenus 1 2 24 4 7
OTPE/ICTICHHOTO UHTErpasa
10 | duddepennmansHoe 1 2 2y 2 5
ucuucienue Uit GyHKuun
HECKOJIbKUX ITePEMCHHBIX.
3auer - - - - -
Bcero B 5 cemectpe: 6 8 8 22 36
B mom uucne s JIEKI] | MPAKT.
UHMEPAKMUBHOU (popme 4 4
Hmozo - Ixk3amen - - - - 27
BCETI O: 30 50 24 109 216
B ToM 4uciie, HCII0JIB30BAHHE HHTEPAKTHBHBIX Jlexny | IIpakr 24
. 12 12
dopm, TexHo0rNi
JIEKIIUN
Ne | HammeHnoBaHue pa3aena Conep:xanue
n/n | (MoayJist) IUCIUITHHBI
Jlekuuu — 2 Kypc, 3 cemectp
1. MHOKecTBa NEHCTBUTENBHBIX YUCET,
OTpaHUYEHHBIE U HEOTPAHUYCHHbBIE YHCIIOBBIE
MHO’KECTBa, akcuoma o cymecrsoBanuu TBI' u THI'
OTPaHHYEHHOTO MHO>KECTBA.
2. Moaynb IeCTBUTEIHHOTO YHCIIa, CBOMCTBA
moayns. M3o0paxeHue NeiHCTBUTEIILHOTO YHCTIA.
OcHoBHBIE YHCIIOBBIE TPOMEXKYTKH. OCHOBHBIE
NOHTHSI (OKPECTHOCTD, Mpe/ieibHAas TOUYKa U JIp.)
MHo:xecTBa, CICTEMA
1 | nelicTBHTEABHBIX HHCeL. 3. [lonstre pynkuuu (onpenenenue f(x), cnocoOb!
N 3a/1aHusl, paBHbIE GYHKIINHU, OTIEPAIIUU HAJl
y GyHKIMSIMH, TIOCTOSTHHBIE (PYHKIIUH, CII0XKHAS U
obOpaTHast QyHKIIUN).
4. TTocnenoBaTenbHOCTH (OMpeeeHUE, YUCIOBas
MO/IMOCIIEIOBATETbHOCTh, MOHOTOHHBIE U
OTpaHHYEHHBIE MTOCIIE0BATEILHOCTH)
5. HekoTtopsie Tumbl noBeaeHUs QyHKIIUU
(MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh U
HEYETHOCTb, IEPHOJUYHOCTb).
6. Ilpenen 4rcIOBO MOCIEIOBATENLHOCTH.
Beckoneuno Masbie 1 6€CKOHEYHO OOJIbIINE
2 | Ipenen

noCjaca10BaTCIbHOCTH.
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7. Onpenenenue npenena GyHkiuy B Touke mo Komu
n l'eilHe, HX DSKBUBAICHTHOCTb. TeopemMa o
€MHCTBEHHOCTH IIpeeIa.

beckoneyno Maiible BENMYUHBL. TE€OpEMBI: 0 CyMMeE
OCCKOHEYHO  MaJbIX  BEIUYHMH, IPOU3BEACHUU
OTpPaHUYEHHONW W OECKOHEYHO Mol BEJIUYHHBI,
HEoOX0aUMOE€ U JIOCTaTOYHOE  YCIIOBHUE  JJIf

lim f(x) = A

X—Xo .

8. Teopembr o0 mpenmenax (mpemen  CyMMBI,
MIPOU3BENICHUS U YACTHOTO, O COXpPaHCHUH (PyHKIIHEH
3HaKa CBOETO Mpenena, O COXPaHEHHH MpPeIesioM

3HaKa dbyHKINH, TeopeMa 0 npeaene
IPOMEXYTOUYHON (PYHKIINHN).
CpaBHeHmne OCCKOHEYHO  MAaJIbIX  BEJIMYUH.

DKBUBAJICHTHBIE OECKOHEUYHO MaJIbIE.

9. IlepBeIii 3aMevaTENBHBIA TTPEET.

Onnoctroponnue  mpenensl  Qyakmuu.  [Ipemen
¢ynkuuun Ha  OeckoHeuHocTH. HecoOGcTBeHHBIE
npenensl. TeopeMbl 0 OECKOHEYHO OOJIBIIUX U
OECKOHEYHO MaJbIX.

10. CymecTBoBaHue  mIpefena  MOHOTOHHOM
OTPaHUYEHHOM MOCIIEeJ0BATEIHHOCTH.

Bropoii 3aMeuatenbHbIid npeaed.

[TpyHIMIT BIO’KEHHBIX OTPE3KOB.

11. TlpuHnmm cxoauMmocTd (TeopemMa o TMpezere

MO/INIOCIIEIOBATEILHOCTH, cxopseics
MOCJIEZIOBATEIbHOCTH, Teopema Bonbuano-
Beitepmtpacca 0  CylmIeCTBOBAHMHM  CXOJSIIEHCS
MOJINOCIIEIOBATEILHOCTH OTpaHUYEHHOM

MoCJIeI0BaTeILHOCTH). Heo0xommMoe 1 ToCTaTouHOe
YCIIOBHE  CYIICCTBOBAHUSA  Mpejelia  YUCIOBOU
MOCJICIOBATEILHOCTH.  YCJIOBHE  CYIIECTBOBAHMS
KOHEYHOTO Tpeena it GyHKITuu

12. AcUMITOTEL

HenpepbIiBHOCTD.
JyieMeHTapHble PyHKIUHN

13. HenpepsiBHOCT, (QYHKIIMM B TOYKE M Ha
MHOYECTBE.

HenpepbIBHOCTh CyMMBI, IPOU3BEACHUSI U YaCTHOTO
HETPEPhIBHBIX QYHKIUH.

14. Tlepexon K mmpezeny IOJ 3HAKOM HENpPephIBHOM
¢yHkumu. HenpepbIBHOCTE CI0KHOW (DYHKIIHH.
OMHOCTOPOHHSISI HENpPEepPBIBHOCTh. TOYKHM pa3pbiBa
GyHKIIMY, UX KIaccuuKanus

15. CpoiicTBa (hyHKIIMH, HETPEPBIBHBIX HAa OTPE3KE.
Teopema o0 CyIIEeCTBOBaHMM U  HENPEPHIBHOCTH
o0OpatHO# (yHKLHUH.

16. CpoiicTBa (hyHKIMI, HETPEPBIBHBIX HAa OTPE3KE.
Teopema o cyliecTBOBaHMU U HEMIPEPHIBHOCTH
o0OpatHoii pyHKIUH.

17.  Crenennas  QyHKOMS ¢  HaTypaJbHbIM
nokasareseM, CBOWCTBA.
CreneHHass (QYHKIUS C LEJIBIM  OTPULATEIbHBIM
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IMoKa3aTeJjieM, CBOMCTBA.

CyuiecTBoBaHue KOpHS c HaTypajibHbIM
IOKAa3aTeIIeM.

Crenennast GyHKIUS C pallHOHAIBHBIM TIOKA3aTEJIEM.
OrnpezeneHre U CBOMCTBA CTETICHH C PAllMOHATbHBIM
IMOKAa3aTelIeM.

Ornpezenenue U CylecTBOBaHUE CTEIICHU C
MPPALMOHATILHBIM MOKA3aTeJIEM.

18. TlokasarenpHas PYHKIIUS U €€ CBOKCTBA.
CymectBoBanue jorapudmon. Jlorapudpmuaeckas
dbyHKIHs 1 ee cBoicTBa. CBs3b MEX Y JIOTapuphMamMu
C pa3JIMYHBIMU OCHOBAHUSIMH.

CreneHHble (byHKIMH c JNENCTBUTEILHBIM
MIOKa3aTeJIeM.

HenpepriBHOCTh MOKa3zaTenbHOMU, JorapudmMuyeckoit
U CTETIEHHON (YHKLHNH.

Tpuronomerpudeckne U 0OpaTHbIC
TPUTOHOMETpHUYECKHE (DYHKIINU, MX CBOKWCTBA.

Jlexkuun

— 2 Kypc¢, 4 cemecTp

IIpouszBoaHasi u
auddepennuan

1. 3amgaum, npuBOASIINE K TIOHSITHIO TTPOU3BOHOM.
Onpenenenre MNPOU3BOAHOM (YHKIMM B TOUKE.
I'eomerpruecknii 51 MEXaHUYECKNUU CMBICII
MIPOU3BOAHOM.

2. uddepeHnnpyeMocTh M HEMPEPHIBHOCTD.
[TpaBuna auddepeHmpoBaHusI.
HudbdepenuupoBanre  CIOXKHOW HW  0OpaTHOU

GyHKITUN.

3. IIpowsBomHbIE  OCHOBHBIX  DJIEMEHTaPHBIX
GYHKITUH.

4. Jlorapudmudeckoe auddhepeHmpoBaHue.
Huddepennnan. ['eomerpuyeckas WHTEPIpPETALUS
muddepennmana. IlpaBuna auddepeHupoBaHus.
NuBapuantHOCTh hopmbl muddepennmana.

5.  JuddepenuupoBanue  QGyHKIMNA, 3aTaHHBIX
HapaMETPUYECKHU U B MOJIIPHBIX KOOPAWHATAX.
[Tpon3BoIHBIC BBICHIMX MTOPSIIKOB.

OcHoBHBIE TeopeMbl
au(ppepeHuaIbLHOr0
HCYHCICHUSA

6. Teopembr depma, Poss, Jlarpamka m Komm
(reoMeTpUYeCKHil CMBICI, CIIEICTBUS)

7. [IpaBuna Jlonurans PaCKpBITHS
HEOIIPENEIECHHOCTEN.

8. @opmyna Teilnopa u ee nOpUMEHEHHE B
IpUOJIMKEHHBIX BBIYMCICHUSX.

9. [Ipu3HaKky NOCTOSIHCTBA, BO3PACTaHUs U YObIBaHUs
(byHKIUH.

Makcumym u  MuHuUMYM (QyHkuuu. IIpusHaku
SKCTPEMYMOB.

10. BrIMyKJI0CTh U BOTHYTOCTh TpaUKOB (YHKIIUH.
Touku neperuba.

11. OO6miee uccnenoBanue (GYHKIUH W MOCTPOEHUE
UX IrpauKoB.
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12. Haxoxnenue HauMOONBIIEr0 W HAUMEHBIIETO
3HaYeHUN QYHKIHI.

HeonpenesieHHblii HHTErpaJj

13. TlepBooOpa3Hass (QyHKIUS U HEOMPEICICHHBIN
UHTETpal.

OcHoBHbIE CBOMCTBA HEONPEEIEHHOI0 UHTErpaJa.
Tabynia OCHOBHBIX HHTETPAJIOB.

14. OcHoBHbIE METObI MHTErPUPOBAHHUS
(uHTErpHUpOBaHUE 3aMEHOU IIEPEMEHHOM,
MHTETPUPOBAHUE 110 YACTSAM).

15. HWurerpupoBaHue palMOHAJIBHBIX (YHKIUN
(MHOTOWIEH,  JAPOOHO-palMOHANbHAs  (QYHKIUS,
IpaBWIbHAs U HENpaBWIbHAs pallOHalbHAs IpOOb).
16. Tlpocrelimme parnpoHalNbHBIE JAPOOM W HX
UHTETPUPOBAHMUE. Pasnoxenne IIPaBUIIBHOMN
palMoHaNFHOW JAPOOM HAa CyMMY THPOCTEHIIHX.
[IpaBuo nHTErpUPOBAHUS PAIMOHAIBLHON APOOH.

17. UnTerpupoBanue NpoCTEUIINX UPPALUOHATIBHBIX
¢byukumii. [logcranoBku Diinepa.

18. WuTerpupoBanue HEKOTOPBIX
TPUTOHOMETPUYECKUX BBIPAKEHUH.

Jlekuuu — 3 Kypc, S cemectp

OmnpenesieHHbIN HHTErPaJ

1. 3agaun, mpUBOIAIIME K TIOHSATHIO OMPEACICHHOTO
uHTerpasiia (TUIolaab KpPUBOJWHEHWHOW Tpamenuu,
paboTa mepeMeHHOMN CHJIBI).

[Tonsitue OTIPEICIIEHHOTO UHTErpana, ero
reoMeTpuueckuii cMmpici. HeoOxoammoe ycimoBue
UHTETPUPYEMOCTH.

2. Hwxuue u BepxHue cymmbl J[apOy orpaHnyeHHOM

GyHKITUN.

Heo0xomumoe u JOCTaTOYHOE yCIIOBUE
UHTETPUPYEMOCTH.

Kiaccnl MHTETPUPYEMBIX byHKIHIT
(MHTErpupyeMoCTb HEMpPephIBHOU byHkuMH,
UHTETPUPYEMOCTh ~ OTpaHUYEHHOW  (yHKIMU ¢
KOHEYHBIM YHCIIOM TOYEK paspbiBa,
UHTETPUPYEMOCTD MOHOTOHHOMU byHKLIHH)

OcHOBHBIE CBOWMCTBA OINpEAENECHHOTO HHTErpania.
Teopema o cpenHeMm.

3. Harerpan kak QYHKIUS BEpPXHEro IMpejena.
CyiiecTBoOBaHNE MEPBOOOPA3HON 71 HENPEPHIBHOM
¢byukuun. @opmyna Herotona-JleitOnuna.

WuTerpupoBaHne 1Mo 4YacTsIM B  OMpeAeIEeHHOM

HHTETpalIe.
3amMmcHa nepeMeHHoﬁ B OIIPCACIICHHOM HWHTETpAJIC.
I/IHTCFpI/IpOBaHI/Ie YCTHBIX, HCYCTHBIX u

NEePUONYECKUX PYHKIIUH.

[Tpubnmxennoe BBIUHCIICHHE OTIPENIeNIEHHOTO
uHTerpana (opMmyna MpsIMOYTOJIHHUKOB, TPANEIHH,
Cumncona)

HecobGcTBeHHbBIE HHTETPATIBL.
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4. Ilnomane IUIOCKHX (GUTYp B JEKapTOBBIX U
IOJISIPHBIX KOOpAMHATAaX.

Brruncnenne o0beMa Tena ¢ 3aJaHHOM IUIOMIAIBIO
nornepeyHoro ceuyeHus. OObeM Tena BpaleHusI.

IIpuioxenus onpeaeeHHOr0
HHTErpaja

5. Bpluucnenuwe — IMHBI  TVIAJKOM  KPUBOW.
Huddepennman mnuabl ayru. KpuBuzHa IIIOCKON
KpuBOH. I1nomaay noBepXHOCTH BpallCHUS.
duznueckue IPUIIOKEHUS OTIPEIEJIEHHOTO
MHTETpaa.

6. Onpenenenne QYHKITMN HECKOJIBKHUX TIEPEMEHHBIX.
[Ipenen pyHKIIMU HECKOTBKHUX MTEPEMEHHBIX.

HenpepsiBHOCTH (hYHKITUU HECKOJIBKHUX MTEPEMEHHBIX
YacTHble MPOU3BOIHBIE, HX TEOMETPUYECKUN CMBICI.

JAnddepennuanbuoe
ucumciaenue 1Jasi QyHKIUH
HECKOJILKUX MepeMeHHbIX.

7. HuddepenunpyemMocTb GbyHKIMN JBYX
NIEpEMEHHBIX (OTIpe/ielieHne, He0OX0IMMOe YCIIOBHE,
JIOCTAaTOYHOE YCIIOBHE).

JuddepenurpoBanue cI0KHOU QyHKIIUH.
Juddepenunan GyHKINN HECKOIbKUX MEPEMEHHBIX
(onpenenenue, TeOMETPUICCKUI CMBICTI,
uHBapuaHTtHas ¢opma auddepeHmaga MepBOTO
nopsiiKa, MpaBuiIa HaxoxieHus nuddepennmana).
Huddepennnan B mpuOIMKEHHBIX BRIYACICHUIX
VYpaBHeHUE KacaTeIbHOM IUIOCKOCTH U HOPMaIM K
MOBEPXHOCTHU

JuddepennmpoBanne HeIBHOM (QYHKITHH.

8. Uactaeie mnpousBogHbIe U AuddepeHITHaATbI
BBICIIIUX MOPSAKOB.

®dopmymna Teitmopa s GyHKIIMK IBYX IEPEMEHHBIX.
[TpousBoHas O HanpaBlieHUIO. [ pajneHT.

9. OmnpeneneHue MakcUMymMa H  MHHHUMYMa.
Heob6xoaumoe yciioBue 3KCTpeMyMa.

JlocTaTouHoe ycloBHE OJKCTpeMyma it (PyHKIUW
JIBYX IIEPEMEHHBIX. Y CIIOBHBIN SKCTPEMYM.
Haxoxnenne  HamOOJBIIEr0O W HAWMEHBIIETO
3HAUCHUH.

Jlexkunn

— 3 Kype¢, S cemecTp

10

HHTerpanbHoe ucuucjieHue

1. 3amaym, NpUBOIANIME K TIOHATHIO JIBOMHOTO
WHTEerpaa.

Ornpenenenue TBOMHOIO MHTETpalla, €ro CBOKMCTBA.
Brluncnenue ABOMHOrO HMHTErpajia MOBTOPHBIM
WHTETPUPOBAHUEM

(pyHKIHMH HECKONBKHX
NnepeMeHHbIX.
JIBOMHOM ¥ TPOMHOM MUHTETpaAJL.

2. 3aMeHa epeMeHHOM B IBOMHOM HHTETrpaJe.
JIBOMHOM MHTETPal B MOJISPHBIX KOOPAUHATAX.
IIpunoxxeHus 1BOMHOTO UHTETpaa.

KpuBonuHeliHble HHTErPaIbI.

3. IloHATne TPOIHOrO MHTETpaIa.

3aMeHa IEpEMEHHBIX B TPOWHOM MHTErpaJIe.
TpoliHOl  MHTErpall B  LWIMHIPUYECKUX U
cepuuecKkux KoopaIuHaTax.

[IpunoxeHust TPOMHOIO UHTETpaa.
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4. 3agaya o paboTe MI0CKOTO CHIIOBOTO TOJISI.
Omnpenenenue, OCHOBHBIE CBOMCTBA M BBIYHCIICHUE
KpHUBOJMHEWHOro uHTerpana I poxa.
Kpusosmmzeiinsle narerpainsi I pona.

5. CBs3b MEX/Jly KpUBOJIMHEWHBIMU HHTErpaiamu I u
IT pona.

®opmyna Pumana-I'puna.

HeszaBucumocTh KpUBOJIMHEWMHOIO HHTErpaIa OT IIyTH
WHTErPUPOBAHUS

11

Paan1

6. Yucmosoii psin. OcHoBHBIE TOHATHS. [Ipumepsr.
CBoiicTBa CXOISIIUXCS PSAIOB.

I'eomerpuueckuit paa. ['apMonnyecknii psis.
Heo06xoauMbIit mpu3Hak CXOAUMOCTH psija.
HeobxonuMoe u 10CcTaTOYHOE YCIOBHUE CXOAUMOCTH
psnos (kputepuii Komm).

[Ipu3Hakn CXOAMMOCTH PSAIAOB C MOJIOKUTEIBHBIMU
wieHaMU: MPU3HaK cpaBHEHUs, npu3Hak Jlamambepa,
pamukaneHbIl  npu3Hak ~ Komw, HMHTErpaibHbINA
npu3Hak Komm.

7. AGcotroTHas! ¥ yCJIOBHASI CXOJIUMOCTD PSIJIOB.
3nakouepenyronuecs psaasl. Teopema JleiOHuia.
TeopeMbl 0 cxXomsmuxcs psaax (MepecTaHOBKa
YWICHOB a0COJIFOTHO CXOJIAIIETOCS psifa, Teopema
Pumana).

8.  OyHKIMOHaJIbHAs  MOCJIENOBAaTEILHOCTh U
(G YHKITMOHATBHBIN PSII.

[Tonsatue crenenHoro psaa. Teopema Abens. Pamnyc
U UHTEPBaJ CXOJIUMOCTH.

TeopemMbl © cTemeHHBIX pAgax (paBHOMEpHas
CXOAUMOCT, UHTETPUPOBAHUE u

muddepeHmpoBanue).

9. 3agaua o pa3noxeHuH (GYHKIMH B CTEIIEHHOU PAI.
Psn Teinopa. JloctarouHoe yclioBUE paszioKUMOCTH
dbynkuu B psan Teinopa.
Paznoxenune GyHkmii

- % a o
sinx, cosx, e, In(L+ X), 1+ X)“ g cremnennoii DSIAL.
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HpaRanecKne 3aHATUSA

Ne
n/n

HaumeHoBaHue pa3jaesia
(MoyJis1) TMCUMIIITHHBI

Conep:xanue

IIpakTHYecKHue

3aHATHS — 2 KYPC, 3 cemecTp

MHo:xecTBa, CHCTEMA
JeHCTBUTEIbHBIX YHCE.
DyHKUUHA

1. MHokecTBa JeHCTBUTEIBHBIX YHCEII,
OIPAHUYEHHBIEC U HEOTPAHUYEHHBIE YUCIIOBBIE
MHOX€ECTBA, akcruoMa o cymecrsoBanuu TBI' u THI'
OIPAHUYEHHOTO MHOKECTBA.

2. Moaynb IeHCTBUTEIHHOTO YMCIIa, CBOMCTBA
mMoayisi. 3o6paxenue 1eiCTBUTENIHHOTO YHCIa.
OcHoBHbIE YHCIIOBBIE TPOMEKYTKU. OCHOBHBIE
HNOHSTHSI (OKPECTHOCTD, MTpe/iebHAasi TOUKa U JIp.)

3. [lonsatne pynxumun (onpenenenue f(x), crocoOb!
3a/laHusl, paBHbIE QYHKINHU, OTIEpAlUU HAJl
(GYHKUMSIMH, TIOCTOSIHHbIE (QYHKIIMH, CIIOKHAS U
obOpaTHast yHKIUN).

4. HexoTopble TUIIBI TOBEACHUS PYHKLINN
(MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCTD U
HEYETHOCTbh, NEPHOJUUHOCTb).

5. KonTponsnas pabora Ne 1

IMpenen

6. ITocrenoBatensHOCTH (OTpenenenue, rpaduk
MOCJIEAOBATENHLHOCTH, YHUCIOBEIE
MOCJIEAOBATENHLHOCTH, UX MOHOTOHHOCTE H
OTPaHUYEHHOCTH )

Onpenenenue npeaeia YucioBOl
MOCIIEI0BATEIBHOCTH. |'€OMETPUUECKU CMBICII.

7. beckoHEYHO MaJible U OECKOHEUHO OOJIBIINE
YHUCIIOBBIC IMOCIICI0BATEILHOCTH. CBS3b MEKITY
HuMmu. JlabopaTtopHas paboTa 10 YHCIOBBIM
ITOCJIEI0BATEILHOCTSIM.

8. Onpenenenue npenena GyHKIUHA B TOUKE,
FEOMETPUYECKUN CMBICTT.

beckoneyno Maneie pyHKIMU. Beraucienue
MIPEJICIIOB.

9. CpaBHeHI/IC OECKOHEYHO MaJIbIX BCIINYHMH.
DKBUBaJIEHTHBIE OECKOHEYHO MAJIbIE.

10. [TepBbrit 3amMeyvaTesIbHbIN npezaed.
Opnocroponnue mnpexaensl. [lpenen dynkuuu Ha
OeckoHeuHoCTH. HecoOCTBEHHBIC TIPEICIBI.

11. Bropoii 3ameuarenbHblil npeznen. Beruucnenue
IIPENIEIIOB

HenpepbIBHOCTD.
JJieMeHTapHble QYHKIUH

12. HemnpepbsiBHOCTh (YHKIMH B TOYKE U Ha
MHOECTBE.

HenpepbIBHOCTS CyMMBI, IPOU3BEAECHUS U YaCTHOTO
HeNpepbIBHBIX (QYHKIUH.

14.  OngHOCTOpOHHSST ~ HENMpPEepBIBHOCTb.  TOYKH
pa3pbiBa QYHKIIMH, UX KIACCHU(UKAIHS

15. KontposabHas padora Ne 2

16.CgoiicTBa (QpyHKIMIA, HEPEPHIBHBIX Ha OTPE3KE.
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17. Teopema 0 cyleCTBOBAaHUM HENIPEPHIBHOCTU
oOparHoii ¢pynkuuu. OOpaTHbIe
TPUTOHOMETpHUUYECKHE (PYHKIIMU, UX OCHOBHBIE
CBOMCTBA.

18. TlokasarenpHas, TorapupMuvecKas U CTEICHHAS
byHKIMN.

I[IpakTHyeckue 3aHATHSA — 2 KYpC, 4 cemecTp

IMpouszBoaHast u
auddepennuan

1. Onpenenenne npou3BOAHON (PYHKIHMH B TOUKE.

I'eomeTpuueckuit 51 MEXaHUYECKUU CMBICIT
MIPOU3BOAHOMN

2. lnddhepeHmpyeMocTb U HETTPEPHIBHOCTb.
[IpaBuiia T depeHInpOBaHUSL. TexHuka
T depeHInpoBaHMsL.

3. [TpouzBomHas CIIO’KHOU GbyHKIINH.

Jlorapudmuaeckoe nuddepennupoBanme.

4. Juddepenunan ¢ynkuuu. VHBapHaHTHOCTH
middepennnana. Juddepenunan B npubInKeHHbIX
BBIUMCIICHUSIX.

5.  HuddepenuupoBanne (QyHKIMA, 3aTaHHBIX
napamMeTpPUIEeCKH U B TIOJISIPHBIX KOOPAMHATAX.
[Tpou3BoIHBIE BBHICIINUX MOPSAKOB.

OcHOBHBIE TeOpeMbI
auddepeHIHAILHOTO
HCUYMCJIeHHSA

6. Teopembr depma, Poss, Jlarpamka m Kommm
(reoMeTpUYEeCKUi CMBICII, CIICICTBHS)

7. [IpaBua Jlonuransa PacKpBITHS
HEOTPEICTICHHOCTEH.

8. ®@opmyna Teitopa u ee TPUMEHEHHE B
PpUOIMKEHHBIX BBIUMCICHUSIX.

9. [Tpunoxxenus MIPOM3BOTHOM: MIPU3HAKA
MIOCTOSIHCTBA, BO3pacTaHWs W YObIBaHUS (DyHKIIHH,
MaKCUMYM W MHUHHMYM (YHKIMH, BBIIYKIOCTh U
BOTHYTOCTb I'pauKOB (DYHKIIMH, TOYKU TIeperunoa.

10. Obmee uccnenoBanne (QPyHKIHA W MOCTPOCHHUE
uX rpaduKos.

11. Haxoxnenune HauMOOJBIIEr0 W HAUMEHBIIETO
3HauYeHUMN QYHKUIUH.

12. KontponsHas paborta Nel

HeonpeaejieHHbIA HHTErpPai

13. TlepBooOpa3Has M HEONPEIACICHHBIA HHTETpal.
[Ipocreiitrie METOAbI HHTETPUPOBAHHUS.

14. VarerpupoBaHue IyTeM MOJBEIEHHs MOJ 3HAaK
mddepernnana.

15. 3ameHa mnepeMEHHOH, MHTErpUPOBAHHUE IO
YacTAM.
16. WHrerpupoBanne JIpOOHO-PALMOHATIBHBIX

byHKIMiA

17. NHTerpupoBaHue UppanMOHAIBHBIX (QYHKIMHA H
TPUTOHOMETPUUYECKHUX BBIPAYKEHHIH.

18. Konrpomabnas padora Ne2
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IIpakTuyeckue 3auaTHs — 3 Kypc, 5 cemecTp

OnpenesieHHbIN HHTErPaI

1. Bebluncnenue wuHTErpajla 10  OINPEACICHUIO.
IIoBTOpEHNE TEXHUKN UHTEIPUPOBAHUS.

2. Hmwxuaue u Bepxuue cyMMmbl [lapOy orpaHmueHHOM
byHKIMH.

3. WuTerpan ¢ mepeMEeHHBIM BEPXHUM MPEACTIOM.
®opmyna Herotona Jleiibnuma.

4. HWurerpupoBaHue 10
IIEPEMEHHOM.

qacTiaM u 3aMCHa

5. HecoOcTBeHHbIE HHTETpaIbI

IIpuioxenus onpeaeeHHOro
HHTErpaja

6. Brelumcnenwe mom@amM IIIOCKUX GUTYp B
JIEKapTOBBIX KOOpANHATAX.

7. Beruncnenue mioiaay U JUTHHBL IYTH B MOJISPHBIX
KOOpJMHATAX.

8. Bbruucienue oObeMa
MIOTICPEYHOTO CEUCHHSI.

TCJ1a n iomaau

9. IIpunoxeHus oNpeIeIeHHOTO HHTeTpaja

10. KontpomnsHas padora Nel.

JAnddepennuanbuoe
ucumciaenue 1Jsi QyHKIUH
HECKOJILKHUX NepeMeHHbIX.

11. ®yHKIMKM HECKOJIBKUX NepeMeHHbIX. O0nacTh
onpeneneHus. JIMHUM ypOBHS, IOBEPXHOCTH YPOBHS.

12. TIpenen m HEMPEPHIBHOCTH (DYHKITUU JABYX
NIepPEMECHHBIX.

13. YacTHbie mpou3BoiHbIC U 1] depeHITraIbI
(YHKIIMN HECKOJIBKHX ITEPEMEHHBIX.

14.YacTtHble TPOU3BOIHBIE CIIOXKHOM (PYHKITUH.

15.KacarenpHasi INIOCKOCTh U HOpMaJib K
nosepxHoctu. ®opmyna Teitnopa.

16. HUccnenoBanue PyHKIMIA HA SKCTPEMYM.

17. KonTpoasHas paborta Ne2.

18. TeCTI/II)OBaHI/IC 10 TEMC «CDYHKI_[I/II/I HECKOJBbKHUX
IMCPEMCHHBIX)

IIpakTH4eckue

3aHATHSA— 3 KypC, 5 cemecTp

10

HHTerpanbHoe ucuucjieHue
(pyHKIHMH HECKONBKHX
NnepeMeHHbIX.

JIBOMHOM ¥ TPOMHOM UHTETPaAL.
KpuBonnHeliHble HHTErpaIbI.

1. JIBoitHO¥ uHTErpasl. BeluncieHne TBOMHBIX
WHTETPAJIOB.

2. 3aMeHa IepeMeHHbIX B BOHOM HHTErpae.
JIBoliHBIE UHTETpaJIbl B MOJIIPHBIX KOOPAMHATAX.

3. [IpumeHeHne TBOMHBIX HHTETPAIOB K
BBIYHCJICHHIO TIIOIIAaACH.

BrrunciieHue 005eMOB € IOMOIIBIO TBOMHBIX
WHTETpaioB. BeruncieHne niomnaam mnoBepxXHOCTH.

4. TpoitHo#t uHTerpasn. Borunucinenue TpoRHbIX
UHTErPAJIOB B IIPSIMOYTOJIbHBIX IEKapTOBBIX
KOOPJMHATAX.

5. 3aMeHa NepeMeHHbIX B TPOMHBIX HHTErpaiax.
[IpunoxeHust TPOMHBIX UHTETPAJIOB.
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6. Konrponbhas padorta Nel

7. Kpuosmneiinsie unterpains! I u Il pona.

8. ®opmyna ['puna. YcioBUsS HE3aBHCUMOCTH
KPUBOJIMHENHOTO MHTErpajia OT IIyTH
MHTErpUPOBAHUS.

9. IlpunoxeHus: KPUBOJIMHEHHBIX HHTEIPAJIOB.

11

10. Yucnosie psiibl. OCHOBHBIC TIOHSTHS.
HeoOxoauMbIii mpr3HaK CXOMMOCTH.

11-12. JloctaTouHbIC IPU3HAKU CXOIMMOCTH PSJIOB C
MOJIOKUTEILHBIMU YJICHAMU.

13. 3nakonepeMeHHbIE Psiibl. AOCOTIOTHAS U
YCIIOBHAsI CXOIUMOCTb.

14. CxoauMOCTh (PYHKIIMOHAIBHBIX PSI/IOB.

Pann1
CreneHHbIe psbL.

15-16. Psn Teiinopa. Paznoxxenne QyHKIHiA B
CTEIIEHHOM P,

17. KouTtpomnbHas padota Ne2.

18. TectupoBanue 1o Teme «Psapn»

6. JABOPATOPHbIN ITIPAKTUKYM

JlaGopaTopHbIi MPAKTUKYM Y4eOHBIM IJIAHOM HE IPETyCMOTPEH

7. IPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

Kypcosoii mpoekT (paboTa) yueOHBIM IJIAHOM HE TIPETYCMOTPECHBI

8. YYHEBHO-METOJNYECKOE U HTH®OOPMAILIMOHHOE OBECIIEYEHHUE

JANCHUITVINHBI

a) OCHOBHAasl JINTeparypa:

. bepman, I'.H. C6opHuK 3a1a4 10 Kypcy MareMaTudeckoro aHanusa [Tekcr]: yuebHoe

nocobue / I'.H bepman. - 22-e nepep. - Cn6: [Ipodeccus, 2018.

. bepmanrt, A.®. Kparkuii kypc maremaTrueckoro aHanusa [Tekct]: ydeOHOe mocodue

s By30B / A.®. bepmant, U.I'. Apamanosuu. — 13-e u3., crep. - CI10.: Jlanb. —
2016.

@uxtenronsll, ['. M. OcHoBBI MaTeMaTuyeckoro ananusa [Tekcr]: yueOHOe mocobue
g By3oB [Tekcr]: / I'. M. ®@uxrtenronsu. - 8- uza., crepeorun. - CII6.: Jlanp. -
2016. . T. 1. - CII6., 2006. - 448 c.

@uxtenronsll, . M. OcHoBBI MaTeMaTH4eckoro ananu3a [Tekcr]: yueOHoe mocobue
st By30B / I'. M. @uxrenronsll. - 8-e u3a., crepeotui. - CII0.: Jlans. - 2016. - T. 2. -
CII6., 2006. - 464 c.

. IIucemennswiii, JI T. KoHCHEKT JeKIMM 1O BBICIIEH MaTeMaTHKE B 2-X YaCTIX:

Tpunuats mects nekuii: [Teker]: yaebnoe mocodbue Y. 1 / JI. T. [IuceMeHHsIH. - 6-¢
u3a. - M. : Aifpuc-nipecc, 2018. - 288 c.

19




6. Ilucemennsiii, J[ T. KoHcnekT nekmuii mo BbICIIEH MareMaTHKEe B 2-X YaCTIX:
Tpunnare mwects nekuuit: [Tekcr]: yaeoHoe mocodue Y. 2 / JI. T. [TucemeHHsbIi. - 6-¢
u3n. - M. : Aiipuc-nipecc, 2018. - 256 c.

0) 10MOJTHUTEJIbHAS JTUTEpPaTypa:

1. 3aBopyeBa, B.I'. CamoctositenbHas pabota cTyiaeHToB 1o Teme «lIpousBogHas»
[Tekcr]: MeToIMYeCKHEe peKOMEHIAINH [T CTYIeHTOB meaBy3oB / B.I'. 3aBopyesa, O.
B. Kazanuna; buiickuii nea. roc. yu-T um. B. M. lllykmmna. — butick : BIII'Y um. B.
M. Ulykmuna, 2008. — 79 c.

2. 3aBopyeBa, B.I'. Onpenenennbiii uaTerpan [TekcT]: MeToauyYecKue pPEeKOMEHIAINH
st cryneHtoB mnensy3oB / B. I'. 3aBopyeBa, A. A. Cupotkuna, P. A. Komapos;
buiicknii nen. roc. yH-T uMm. B. M. [llykmuna. — butick: BIII'Y um. B. M. lllykmuna,
2008. — 65 c.

3. CamocrositensHas pabota cTyneHTOB 1o TeMe «OmnpeneneHHsii uHTErpam» [Tekcr]:
METOIMYECKHEe peKoMeHaauu s ctyaeHToB nenBy3oB / Coct.: B. I'. 3aBopyena, A.
A. Cupotkuna, H. A. XKubposa, P. A. Komapos; buiickuii nen. roc. yu-T um. B. M.
[ykmuHa. — buiick: BIITY um. B. M. lllykmuna, 2008. — 59 c..

4. 3aBopyeBa, B.I'. CamocrostenbHasi paborta cryneHToB o Teme «Psaap» [Tekcr]:
METOMYECKHNE PEKOMEHAANH sl cTyAeHToB mneasy3oB / B. I'. 3aBopyeBa, O. C.
Hamumoga, O. C. 3s6muikas; buiickuii nes. roc. yH-T uM. B. M. [llykmuna. — buiick:
BIIT'Y nm. B. M. lllykmuna, 2008. — 115 c.

5. 3aBopyena, B.I'. ®yHkiuu u ux cBoictBa [ TekcT]: cOopHuk TecToBBIX 3ananuii / B. T
3aBopyeBa, O. U. laprune; buiickuii nex. roc. yH-T uMm. B. M. lllykmuna. — buiick:
BIIT'Y um. B. M. lllykmuua, 2009. — 95 c.

6. 3mo6mna, C.B Maremarnueckuii aHanW3 B yNpaXHEHUAX W 3amadax/3moomHa C.B.,
[Mocunensckas JI.H., M.: DUSMATIIUT, 2009, 360 c.

B) IPOrpaMMHoe odecrneyeHme:

1. PaGota Ha KOMIbBIOTEpE MPOBOJUTCS C HCIOJIH30BAHUEM JIMIEH3UOHHBIX BEpCHid
onepannonnoi cucrembl Microsoft Windows XP Prof.

2. lna paboTel B OMOIMOTEKE UCHOIB3YeTCsl OOIIEBY30BCKOE JIUIIEH3HOHHOE MTPOrPaMMHOE
obecrieuenue «Mpbuc-64», B cocraBe kotoporo Bxomar APM «Karamorusarop», APM
«Yuratensy», APM «Aamunauctparopy», APM «Kommiaekraropy», Web-Upouc (CZ39.50)

3. Jlunensnonnas nporpamMmma AYII (ILLlaxTer) — KOMIUIEKC «DJIEKTPOHHBIE BEJOMOCTH

r) 6a3bl JaHHBIX, HHGOPMAIIMOHHO-CTIPABOYHbIE H TOMCKOBbIE CHCTEMBI:
1. HartmonanwHslii iudpoBoit pecypc Pykont. Pexum nocryna [http://www.rucont.ru/].
2. YHuBepcuTeTckas OubnuoTeka oH-naiH. Pexum nocryma [http:/www.biblioclub.ru/]. 6)
uHTepHET-pecypcesl 1. http://www.4p.ru 2. http://marketing.com.ru

n) llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHNsl AJIsl CAMOCTOATEIbHON PadoThl
00y4YaOIIHUXCS M0 TUCHHUIINHE:
1. Opranuzanusi caMOCTOATEIbHONW pabOTHl CTYACHTOB B YUPEKIEHUHU BBICIIETO OOpa3oBaHUS
[Teker]: meroauueckue pexomennanuu / Coct.E.b. Many3una, E.O. Hopuna; Antaiickas roc.
Axanemus o0p-g um. B.M. lllykmuna. — buiick: ®I'BOY BIIO «AI'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI
VY4eOHble ayTUTOPUH JJIs1 IPOBEICHHSI 3aHATHH JIEKIIMOHHOTO THIIA!

Ay,Z[I/ITOpI/IH, YKOMIIJICKTOBaHHAs! CHCI_II/Ia.HI/BI/IpOBaHHOﬁ Me6eJ1LIO, C KOMITBIOTCpaMu,
OCHAIICHHBIMU KOMIIJICKTOM JIMOCH3UPOBAHHOI'O IMPOTpaAMMHOIO obecrieueHus (J'II/II_ICH3I/IOHHOG
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nporpammuoe obecneuerue: Windows XP, Office2003, Mpbuc; CBoOoaHO pacmpocTpaHseMoe
nporpammuoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIBTUME/IMA IPOSKTOP, IKPaH sl IPEICTABICHUS YueOHOH HH(OpMAaLUK OOJIBIION ayJUTOPUH
00yJaronuxcs.

VYueOHbIe ayTUTOPUU JUIsl IPOBEICHUS IPAKTUUCCKIX 3aHSTHIA:

AyauTopusi, YKOMIUICKTOBaHHAsl CICHUATM3UPOBAHHON MeOeNblo, ¢  KOMIIBIOTEPaMH,
OCHAII[CHHBIMU KOMILICKTOM JIMIICH3UPOBAHHOTO MPOrPaMMHOI0O obecredeHus: (JIMIEH3UOHHOE
nporpammuoe obecneuerue: Windows XP, Office2003, Mpouc; CBoOoaHO pacmpocTpaHseMoe
nporpammuoe obecrnieucnue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIBTUME/IMA IPOSKTOP, SKPaH JJIsl TIPEICTAaBICHUS YaeOHOH nH(OpMauK OOJIBbIION ayJUTOPHA
00yJaromuxcs.

Y4eOHbIC ayTUTOPUH [T TPOBEACHUS TPYIIIOBBIX ¥ WHAWBHYATbHBIX KOHCY/IbTAIINH:

AyauTopusi, YKOMILICKTOBaHHAsl CICHUATHN3UPOBAHHON MeOeNblo, ¢  KOMIIBIOTEPaMH,
OCHAII[EHHBIMU KOMILICKTOM JIMIICH3UPOBAHHOTO MPOrPAMMHOIO oOecredeHus (JIMIEH3UOHHOE
nporpammuoe obecneuerue: Windows XP, Office2003, Mpbuc; CoboaHO pacmpocTpaHseMoe
nporpammuoe obecrieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIBTUMEIMA IPOSKTOP, IKPaH s TPEICTABICHUS YaeOHOH nHOpMauK OOJIBIION ayJUTOPHA
00yJaronuxcs.

VYueOHbIe ayTUTOPUH VTS IPOBECHUS TEKYIIEr0 KOHTPOJIS U POMEXKYTOUYHON aTTeCTAINH:

AynuTopusi, YKOMILJICKTOBaHHAsl CIEUATH3UPOBAHHON MeOeNbio, ¢  KOMIIBIOTEPaMH,
OCHAII[EHHBIMU KOMILICKTOM JIMIICH3UPOBAHHOTO MPOrPAaMMHOIO olecriedeHus: (JIMIEH3UOHHOE
nporpammuoe obecrneuerue: Windows XP, Office2003, Mpouc; CBoOoaHO pacmpocTpaHseMoe
nporpammuoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
BO3MONCHOCMBIO NOOKIIOYEHUsL K cemu «nmepnem» u obecneuenuem 00Cmyna 8 1eKmpoHHYIO
UHGOPMAYUOHHO-06PA308AMENBHYIO CPEOY OP2AHUAYUL.

[Tomemenus 1t CaMOCTOSATEIHLHOM pabOTHI:

AynuTtopusi, YKOMILJICKTOBaHHAsl CICHUATH3UPOBAHHON MeOeNblo, ¢  KOMIBIOTEpaMH,
OCHAII[EHHBIMU KOMILICKTOM JIMIICH3UPOBAHHOTO MPOrPAaMMHOIO obecredeHust (JIMIEeH3UOHHOE
nporpammuoe obecrneuerue: Windows XP, Office2003, Hpouc; CBoboaHO pacmpocTpaHseMoe
nporpammuoe obecnicuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
BO3MONCHOCIMBIO NOOKIIOYEHUs. K cemu «Mnmepnem» u obecneuenuem 00Cmyna 8 31eKmpoHHYIO
UHGDOPMAYUOHHO-00PAZ0BAMENLHYIO CPEOY OP2AHUZAYUU.

YuTanpHbIH 3a)I, OCHAIICHHBIH aBTOMATU3UPOBAHHBIMU U OOBIYHBIMH PAOOYMMHU MECTAMH,
C KOMITBIOTEPaMH, OCHAIICHHBIMU KOMIUIEKTOM JIMIIEH3UPOBAHHOTO MPOrPAMMHOIO 00eCTIeYeHHSI
(JTunensuonnoe nporpammuoe obecrneuenne: Windows XP, Office2003, Kaspersky. CBo6oaHO
pacmpocrtpansemMoe mporpaMMmHoe obecmeucnue: Google  Chrome, 7Zip), KomupoBaibHOM
MAIllMHOM, MPHHTEpaMHU, CKaHEpPaMH, C HaJMYHEM aBTOMATU3MPOBAHHBIX pPAOOYUX MECT IS
Mmojib30BaTeNeii ¢ mpoOiieMaMd — 3peHHs:  CHCHUAIbHOE  MpOrpaMMHOE  oOecreveHue,
tUudIodICHIIIICeph , SACKTPOHHAS JIyla, YATArONMas MauHa. [ 00yJaromuxcss HHBAIUI0B U
muir ¢ OB3  crenuani3upoBaHHbIE CEPBHCHI M HH(POPMAIMOHHBIE PECYPChl MPH OMOIIH
[IPOrPaMMHO-AIIaPaTHBIX KOMILIEKCOB:

- trdo-drem-mieepos Victor Reader Stream ¢ ymoOHO# crcTeMOi HaBUTaLlUH;

- APM c npoBoaubeivu rapautypamu Jabra UC VOICE 550 Duo u Windows- npuioxxeHueM Juist
npeobpaszoBanus peun B Teket VOCO. Professional .;

- QJIEKTPOHHOTO BUICO-yBenuunTens Ruby.;

- CKaHMPYIOIIETO U YuTaroIiero ycrpoiicrsa Eye-Pal Vision;

- CIENMATU3UPOBAHHOTO MporpaMMHOro obecrniedenus: Easy Converter ajst cosmanus mudpoBbIX
roopsAuMx KHUT B popmare DAIZY.

[Tomemenne s XpaHeHUs W NPOMUIAKTUYECKOTO  OOCIY)KHUBaHHUS — y4eOHOTO
00Opy0BaHUS:
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AynuTopus, YKOMIUICKTOBAaHHAs CHEIMAIM3HPOBAHHOW MeOenbro: ImKad ams XpaHeHus
y4eOHBIX HATJISAHBIX MOCOOMH, OOECTIeYMBAIOIIMX TEMAaTHYECKHE HIUTIOCTPALMU; CTOJ, CTYI,

KOMIBIOTEP, IPUHTEP, yI€OHO-METOJHUECKUE TOCOOUSI.

NEJATOTMYECKUI TEXHOIMAPK «<KBAHTOPUYM M. K.JI. YIIUHCKOI' O»

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABUMHETOB

HaumenoBanue nmomereHui JJI TPOBEACHUS BCEX BULOB y‘leGHOﬁ JACATCIIBHOCTH, HpeﬂyCMOTpeHHOﬁ
y‘{eﬁHLIM IJIaHOM, B TOM YHCJIC TOMCIICHUA I CaMOCTOSTEIIbHON paGOTBI, C YKa3aHUEM II€PEUHS
OCHOBHOI' 0 oGopyz[maaHm{, yQGGHO-HaFHﬂHHBIX nocobuii u HCIIOJIB3YyEMOI'0 IMPOrpaMMHOI0 obecrieyeHus

Agnpec (MECTOIOJIOKEHHE)
HOMEIICHHUIT IS TPOBEICHUS

BCEX BUJIOB YUEOHOM AEATEIbHOCTU
IIpely CMOTPEHHO

yueOHbIM IIAHOM (B Cllydae
peanm3anuy oopa3oBaTeNbHON
IPOrpaMMBbI B ceTeBOH Gopme
JIONOJIHUTEIBHO YKA3bIBACTCS
HAaUMEHOBaHUE OPraHU3aLHH, C
KOTOPOM 3aKJIF0UEH JI0r0BOP)

Ayn. 1-102

Kabuner ni1s mpoBe/IeHHs 3aHATHIT TEXHOIOTNYECKON HAaNPaBIEHHOCTH

KommuiekT yuebHoi Mebenu.

TexHHYECKHE CPENCTBA: HHTEPAKTUBHBIH KOMIUIEKC C BBIYMCIHTEIBHBIM OJIOKOM ¥ MOOHIIEHBIM
KperleHneM, HOyTOyKH, 00pa30BaTeNbHbIH KOHCTPYKTOP C KOMILIEKTOM JaTYHKOB, 00pa30oBaTeIbHbIH
Habop 10 MeXaHUKe, MEXaTPOHUKE U POOOTOTEXHHKE (6 KOMILIEKTOB), 00pa30BaTebHbIH HA0OP MO
IEKTPOHUKE, HIIEKTPOMEXAHUKE U MUKPOIIPOILIECCOPHOI TEXHUKE, 00pa30BaTeNIbHbINH HAOOP Ul U3YUESHUS
MHOTI'OKOMITIOHE€HTHBIX pOGOTOTeXHM'—[eCKl/lX CUCTEM U MAaHUITYJIALMOHHBIX pOGOTOB, KOMIUJICKT JJIsA
U3Y4YCHUS ONEPALMOHHBIX CUCTEM PEAJIBHOIO BPEMEHHU U CUCTEM YIIPABJICHHSA aBTOHOMHBIX MOOHUIIBHBIX
POOOTOB, UETHIPEXOCEBON YUeOHbIH POOOT-MaHUITYJIATOP C MOAYJIbBHBIMU CMEHHBIMU HaCaJKaMH, KOMILJIEKT
ToJIel U COPEBHOBATENBHBIX IIEMEHTOB, 00Pa30BaTEeIbHbIA MOMYIIb AJIs YIIyOJICHHOr O H3yYEHHUs
MeXaHUKH, MexaTpoHuku u CAY, naGopaTopusi HCCIEI0BaHHs OKPYKaIOIEeH cpebl, albTepHATUBHBIX
UCTOYHHUKOB SHEPrur, MaTECPHUaIOB U UHIKCHEPHBIX KOHCprKLIHﬁ, aBTOHOMHBIH p060T MaHUITYJIATOP C
KOJIECAMH BCEHAIPABJIEHHOIO JBIKEHHUS, 0a30BbIii poOOTOTeXHHUECKHH HAGOP, pecypCHbIH
PpOOOTOTEXHUYECKHH HAOOp, AATYHK [[BETa 6a30BOro poOOTOTEXHUYECKOro Habopa, yIbTPa3BYKOBOH JaTUHK
06a30BOro poOOTOTEXHUUECKOro Habopa, 3apsAAHOE YCTPOHCTBO, 00pPa30BaTEIbHBIH HAOOP MO U3Y4ECHHIO
TEXHOJIOTHI PEBEPCHBHOIO MHKMHHPUHIA, 00pa30BaTeIbHbIH HA0O0P MO H3YUEHHIO aJJTUTHBHBIX
TEXHOJIOTHI U OBICTPOro MPOTOTUIIUPOBAHHS, CTAHOK JIA3EPHOH PE3KH C UHUCIOBBIM IIPOrPaMMHBIM
yIpaBIEHUEM U CHCTEMOH (QUIBTpalluK BO3LyXa.

Ilepeuenb nuyen3uonHo20 npoepammnozo obecneuenus. Pexeusumor noomeepoicoarowe2o 0okymenma

10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«[Tapyc ITmoc»

Microsoft Office - 2019 (kopo6ounast Bepcus) [loroBop noxepreoBanus ot 06.05.2022

Ludpossie naboparopuu mo ¢usuke, xumun, buonornu 110 Releon Camera 1.1, Releon Lite 3.63 Kourpakt
51-DA o1 30.11.21 OOO «KoncTaHTa»

Ob6opynoBauue TexHomorugeckoro npodust (Podotsr, 3d ckanep, 3d mpuntep) Konrpakr 7-0A ot 23.09.21
00O «KoncranTta»

V4ebHo-uccnenoBarenbckue gabopatopun dnocuruaios u ueitporexuonoruii [10 BiTronies Studio 5.1.10
KontpakTt 5-2A ot 23.09.21 OO0 «CrieuKoMILIeKT»

udposbie MUKPOCKOIBI

I10 TouP Cam KonTtpakt 4-9A ot 20.09.21 UII Bebep Onbra CepreeBHa

MHTEpPaKTUBHbI KOMMNEKC C BbIYMCANUTENbHBIM 610KOM M MOBUNbHBIM KpenneHnnem MO lkar
Notebook KoHTpaKT 29-9A ot 12.11.21 000 «PyAucnankc»

ITAK NITRINO Kontpakt Ne55-9A ot 30.11.2021 OO0 «ITapyc ITmroc»

Cranok na3epHoii pesku ¢ UITY u cucremoit GpuibTpanuu Bozayxa (00ga4HbIA peKUM
www,gweikecloud.com) Konrpakt Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»

AntuBupyc Kacnepckoro Cyomuuensuonssiii gorosop CL[-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JHIEeH3HOHHBIM COIJIALIeHHSIM B CBOGOJIHOM PacNPOCTPAHEHHH, B TOM YHcJIe MO
GNUGeneralPublicLicense u anasoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @enepanus, 659333,
Anraiickuii kpaid, r. buiick, yi.
Biagumupa Koponerko, 1. 53

Ayn. 1-103

Kabuner a1 3anmucy BeOHHAPOB H NPE3eHTAIIMOHHOT0 KOHTEHTa

KommuiekT yuebHol Mebenu, numyapt.

TexHuveckue cpefcTBa: CTyAUs A CO3AAHHs MTpe3eHTalNil/OHIaiiH -BeOHHAPOB /JeMOHCTPAIHH OIIBITOB,
YK®-npoekTop, Kpermienne, HOyToOyK U MarHUTHO-MapKepHOEe ITOKPHITHE.

Iepeyensv ruyensuonnozo npoepammmozo obecnevenus. Pexeusumul noomeepicoaioueco 00KymMeHma
IpesenTaronHoe 000pyROBaHHE

ITAK TeneBuneo/lara, Buneo/luctaut [10 Microsoft Win 10 Professional Koutpakt 8-9A or 27.09.21
000 «TCH-Cub»

Antusupyc Kacnepekoro Cyomunensnonssiii joropop CL[-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JIMIEeH3HOHHBIM COTJIALIEHUSIM B CBOOOIHOM pacnpoCcTpaHeHNH, B TOM YHcJIe Mo
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @enepanus, 659333,
Anraiickuii kpaif, . buiick, yi.
Bragumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111
KaGuHer aJ1s MPOBEICHHS 3aHATHII €CTECTBEHHO-HAYYHOI HAIPaBICHHOCTH
KoMmiekT y4eOHOl Mebenu.

Poccuiickas ®eneparus, 659333,
Anraiickuii kpaif, . buiick, yi.
Bnagumupa Koponenko, . 53
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Komrurext 1abopaTopHOi MeberH.

TexHHYECKUE CPEACTBA: HHTEPAKTUBHBIH KOMILIEKC C BBIYUCIUTEILHBIM OJIOKOM U MOOMIIBHBIM
KpEIICHHEM, BCTPOCHHbIE BEIYHUCIHTEIbHEIE OJIOKH, H(POBBIE JIA00pAaTOPUH 10 XUMUH (0a30BbIH
YpOBeHB), 6ronorun (6a30BbIi YpOBEHB), HHU3UKeE (CTAaHIAPTHBIH YPOBEHB), YUeOHO-UCCIICNOBATEbCKAS
J1abopaToprst OHOCHIHAJIOB U HEHPOTEXHOJIOT Ui, MUKPOCKOIIBI I (POBEIE, JITAO0paTOPHOE 000PYJOBaHHE IO
¢u3uke, Mo xumuy, anmnapar Kunma, 6ans koMOHMHEpOBaHHAas TabOpaTOPHAs, 103aTOp THUIL 1, K03aTOp THI 2,
J103aTOp THII 3, MAaTHUTHASI MEIIAJIKa, KOJIObI, CTEPIIIM3ATOP AJI JIAOOPATOPHOM ITOCYAB! BO3IYIIHBII,
KOMIUTEKT H3/Ieluil U3 KepaMuky, papdopa u pasHca, Habop NPoOUPOK, Yalia KPUCTAIIIM3ALHOHHAS,
KOMIIJIEKT MEPHBIX KOJIO, TpOOHpKH.

Ilepeuens nuyensuonno2o npoepammnozo obecneuenus. Pexeusumor noomeepoicoarouezo 0oKymenma
Lludpossie naboparopuw 1o pusnke, xumuu, ouonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Konrpaxr
51-DA o1 30.11.21 OOO «Koncranrta»

V4eOHo-uccenoBarenbckre 1abopaTopun Onocuryaios u Heiiporexuonoruii [10 BiTronies Studio 5.1.10
Kontpaxt 5-DA ot 23.09.21 OO0 «CreuxoMIuieKT

MHTEpaKTUBHbII KOMMAEKC C BbIYMCAUTENbHBIM 610KOM M MOBUAbHBIM KpenaeHnem MO lkar
Notebook KoHTpaKT 29-3A ot 12.11.21 000 «PyAucnankce»

Antusupyc Kacnepcekoro Cy6mumiensnonnsiii goropop CL[-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMIEeH3HOHHBIM COTJIAIIEHUSIM B CBOGOJHOM PAacCNpPOCTPAHEeHHH, B TOM YHCJIe MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

TEXHONAPK YHUBEPCAJIbHBIX MEJATOT'MYECKUX KOMITE TEHLIMIA
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HanmeHoBaHue noMeneHuil 171 MpoBeieH s BCeX BUJIOB yUeOHOI esATeIbHOCTH, MPeLyCMOTPEHHON
y4eOHBIM MJIAHOM, B TOM YHCJI€ IOMEIEHHs JUIsl CAMOCTOSITENILHON PabOThl, C yKa3aHUEM MepedHs
OCHOBHOT'0 000PYy/10BaHHs, y4eOHO-HATJIAHBIX TOCOOMH U HCIOIb3yEeMOro IPOrpaMMHOI0 0Oecey eHusl

Anpec (MECTONOJIOKEHHE)
l'IOMeLLIeHl/ll‘/‘l JUIA IPOBEACHUSA

BCEX BU/IOB YU4EOHOM JesTeNbHOCTH
npely CMOTPEHH O

yueOHbIM IJIAHOM (B Cllyyae
peanu3anuyu o6pa3oBaTeNbHOI
IporpaMMEI B ceTeBoit hopme
JIOTIOJTHUTENBHO YKa3bIBACTCS
HAaMMEHOBaHHUE OPraHU3AIHH, C
KOTOpPOH 3aKJII0UEH J0r0BOP)

Ayn. 154-167

TexHomapk yHHBEpCaJIbHBIX I1€arOrHUECKHX KOMIIETEHITHI

KomruiekT yuebHoi Medenu, numnyapt.

TexHuueckue cpecTBa: ATOMHbIE CIIEKTPBI IBY JIEKTpOHHBIX cucteM He, Hg,

Kamepa JUIs TPHHOTYJSIPHBIX MUKPOCKOIIOB,

KOMIUIEKT JIJIs1 IPOBEIeHHs DKCIIEPHMEHTOB I10 JIy4eBOH THarHOCTHKE U BU3YaIn3aliH,
IIPOTrPaMMHO-aINapaTHbIA KOMIUIEKC TONorpaduyecKoro n3y4eHns: CTpOCHMs OpraHu3Ma uesloBeKa,
pecypcHBIif Habop aHaIM3a MaTEPUAIOB AT IPOBEICHHUS YKCIIEPHMEHTOB 10 JIy4€BOH JMarHOCTHKE U
BU3YaIU3aL{H1, PECYPCHBII HA00p PEHTIeHOCTPYKTYPHBIH aHAIN3 MaTEPUAIOB AJIs IPOBEICHHS
9KCIIEPUMEHTOB 10 Jy4eBOU IMarHOCTUKE M BU3yalH3aliy, CbEMHAs PEHTIeHOBCKas TpyOka Mo tube,
cbEMHAs pEeHTTeHOBCKas TpyOka W tube, TpMHOKYISAPHBIH MUKpOcKon aus npenonasarens 1000x,
MIPEIMETHBINH CTOJIMK, IJIaH-axpoMaTHyecKas "OecKkoHeuHas onTuka'", 1abopaTopHbId HAOOP MO TEHETHKE 1
MaTepuaibl , TpUc-00paTHbIil Oydep 1t aekTpodopesa, HUIeM BUPTYAIbHONW peabHOCTH
npodeccuonanbubiii HTC Vive Cosmos, 1iieM BUpTyanbHoi peanbHocTH npodeccrnonanbupiii HTC Vive
Focus Plus, ouku nononHeHHo# peansHoct Epson, kamepa 360 npodeccuonanshas Insta360 Pro, kamepa
360 moburtenbckas Insta360 One, cranMoOHapHBII EePCOHANIBHBII KoMnbioTep Parus 2021, MHTEpaKTHBHBII
KOMIIIEKC C BBIYHCIIUTENIBHBIM OJI0KOM U MOOMIIBHBIM KPETIJICHHEM.

Tlepeuens nuyensuonno2o npoepammmozo obecneyvenus. Pexeusumul noomeepaicoaioujeco 00KymeHma
MHTEpPaKTUBHbIN KOMMNEKC C BbIYNCANUTENbHBIM 610KOM M MOBUAbHBIM KpenneHnem MO lkar
Notebook

KontpakT 29-3A ot 12.11.21 OO0 «Py/lucniaukce»

IporpaMMHO-anmapaTHbil KOMILIEKC TOMOrpadudecKoro u3ydeHns ctpoeHus opranusma [10 3datlas
KontpakT 12-DA ot 18.10.21 OOO «Hayu4Hbie TpoGOpBI U CUCTEMBD»

ObopynoBaHue AT MIPOBEISHHUS YKCIIEPHIMEHTOB I10 JIy4eBOil IHATHOCTHKE H BU3yaIH3aluH
(pentrenorpadus)

KontpakT 13-DA ot 18.10.21 OOO «Hay4HbIe TPOOOPHI U CUCTEMBI»

Tpodeccronanbubie ontruyeckue npubdopsr [1O TouP Cam

KontpakT 14-DA ot 18.10.21 OOO «Hay4Hbie Tpo6OpBI U CUCTEMBD»

V4ebHo-nemoncrpannonnoe obopynosanue (Ludposas naGoparopust mo dusuke [10 Releon Lite 3.63)
KontpakT 15-2A ot 18.10.21 OOO «HayuHbie mpoOOPHI U CUCTEMBI

«VR» - obopyznoBaHue

KontpakT 22-DA ot 28.10.2021 UII Ky3smenko Jlenuc EBrenbeBnu

Antusupyc Kacnepekoro Cyomunensnonnsiii foropop CII-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO 1o JUIEeH3HOHHBIM COIVIAIIEeHUAM B CBOOOIHOM PACHIPOCTPAHEHHH, B TOM YHCJI€ 1O
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanust, 659333,
Anralickuii kpaif, r. buiick, yi.
Brnagumupa Koposnenko, 1. 53

Ayn. 307

KabuHer o pobOTOTEXHUKE
KomrmuiekT yueOHOI Mebenu.
KommuiekT nabopatopHoii Mmebenu.
TexHHYECKHE CpPeCTBA:

Poccuiickast @eneparust, 659333,
Anraiickuii kpaif, . buiick, yi.
Bnagumupa Koponenko, a. 53
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ABTOHOMHBII POOOT MAaHUIYJISITOP C KOJIECAMHU BCEHAIPABIICHHOTO JACHCTBUS,
CTallMOHAPHBIN IepCOHANIBHBIN KoMnbioTep Parus 2021, KOMITIEKT U1t U3Y4EeHUs ONIEPallMOHHBIX CHCTEM
peajsbHOrO BPEMEHH U CHCTEM YIPABJICHHsI aBTOHOMHBIX MOOMJIbHBIX POOOTOB.
Tepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pexeusumul noomeepocoarowe2o 0oKymeHma
10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Konrpaxr 14/1 or 03.12 21 OO0
«[Tapyc ITmroc»
Microsoft Office - 2019 (xopobounas Bepcus) Jlorosop noxeprsosanus ot 06.05.2022

MAK NITRINO KoHTpakt Ne55-3A ot 30.11.2021 OOO «Mapyc MNatoc»

OnepauwnoHHas cuctema P33 OC Mypom 7.3.1 Cornawenve Ne 441/11-21Y ot 30.11.21r. 000
«Pep CodpT»

AKT npuema nepegaymn npas 06.12.2021r.
Cornaenue o KoH¢puaeHmansHocti Ne440/11-21K
CTaunoHapHble NnepcoHanbHble KomnbtoTepbl Parus 2021Core i5 10400F
KontpakT Ne55-3A/2021 ot 30.11.2021 OOO «ITapyc [Tnrocy
Antusupyc Kacnepekoro Cy6iumuensunonnsiii gorosop CL[-000013800t 01.03.2023 JInuensust Ne 26FE-
230306-093724-9-35565(370)
Koncyabrant ILitroc Jorosop Ne26 ot 30.12.2022r OOO «HOpkromm»
CIIO no JIMIEeH3HOHHBIM COTJIAIIEHUSIM B CBOOO/IHOM PacnpoCTPaHEHUH, B TOM YHCJIe N0
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Ayn. 413

KommuiekT yueOHoi wmebenn. Komrutekt maGopatopHoit MmeGenn. TexHuueckue cpeactBa: VR» -
obopynoBanue Konrpakr 22-3A ot 28.10.2021 UII Ky3smenko Jlenuc EBrenbesny

Ilepeuens nuyen3uonno2o npoepammnozo obecneuenus. Pexeusumol noomeepoicoaiowezo 0oKymenma

«VR» - o6opynoBanne

Antusupyc Kacnepekoro Cyomunensuonssiit forosop CL{-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO mo JMIEH3HOHHBIM COrJIAIUEHHSIM B CBOOOJHOM pacmpocTPpaHeHHH, B TOM 4HcJIe MO
GNUGeneralPublicLicense u ananxoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @enepanus, 659333,
Anraiickuii kpaid, r. buiick, yi.
Biagumupa Koponenko, 1. 53

Ayn. 417

Kommiekt yueOHoi mebemu. Kommiekt maboparopHoit Mebenu. TexHuueckue cpencTna:

WNHTepakTUBHBI KOMIUIEKC C BBIYHCIMTEIbHBIM OJOKOM M MOOMJIBHBIM KperuleHHeM, YueOHO-
JIEMOHCTPALIMOHHOE 000PYyAOBaHHUE JUTS peai3aliy 00pa3oBaTeIbHBIX IPOrpaMM Mo npeaMery «Dusukay.
Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pekeusumbl noomsepacoaruje2o OOKyMeHma
AnTusupyc Kacnepekoro Cyonunensunonnsiii joropop CLI-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMUEeH3HMOHHBIM COTJIAIIEHUSIM B CBOOOJHOM PacHpOCTPAHEHHH, B TOM YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @eneparus, 659333,
Anraiickuit kpail, r. buiick, yi.
Brnapgumupa Koponenko, 1. 53

Ayn. 420

KommuiekT yuebnoi medenu. Kommiekt nadoparopHoii Mmedenu.

Texuuueckue cpeacraa: MHTCpaKTl/IBHbIﬁ KOMILJIEKC C BBIYHCIUTEIBHBIM OJOKOM W MOOHMJIbHBIM
KpeIuleHneM, y4eOHO-IeMOHCTPALIMOHHOE 000PyJOBaHUE JUI peain3aluy 00pa30BaTeIbHbIX IPOrpaMM IO
npeamety «Dusukay.

HepelteHb JAUYEHIUOHHO20 NPOcPAMMHO20 obecneuenus. Pexeuzumoi nodm@epo/cdaiomeeo 00Ky,weHma
Antusupyc Kacnepckoro Cyomunensunonnsiii joropop CL{-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMIEeH3HOHHBIM COTrJIalleHUsIM B CBOOOJHOM PACIpPOCTPAHEeHHUH, B TOM YHcJie 1o
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanust, 659333,
Anraiickuii kpaif, r. buiick, yi.
Brnagumupa Koposnenko, 1. 53

Ayn. 421

KommuiekT yueonoi medenu. KommiekT nadoparoproii Mebdenu.

TexHudeckue CpencTBAa: HHTEPAKTUBHBI KOMIUIEKC C BBIYHCIHTEIBHBIM OJOKOM H MOOHJIBHBIM
KpeIyIeHneM, yaeOHO-1eMOHCTPAHOHHOEe 000pyIOBaHUE IS PeaH3alii 00pa30BaTeIbHBIX IIPOrPaMM I10
npeaMeTty «Duzukay.

Tepeuens nuyensuonno2o npoepammnozo obecneyvenus. Pexeusumul noomeepaicoaiouje2o 00KymMeHma
OnepauunoHHana cuctema Astra Linux Special Edition peans CMOJIEHCK OducHbIn naket P7-oduc.
MpodeccnoHanbHbIN (geckTonosasn Bepcusa) Obyyatowmit KOHTEHT NO ecTeCTBeHHbIM HayKam
6uonornn, Xumumn u pusmnke Ana ydeHunka\npenogasarens

4 moounvuvix komnviomephnoix knacca DEPO VIP 1530 Kourpakt Ne9-2A/2022 ot 16.08.2022 OO0
Ymuka

Antusupyc Kacnepekoro Cyomunensnonnsiii joropop CIL[-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

KoucyabranT ILmioc Jorosop Ne26 ot 30.12.2022r OO0 «tOpkomm»

CIIO 1o JUIEeH3HOHHBIM COTJIAIIeHUAM B CBOOOJHOM PACHPOCTPAHEHHH, B TOM YHCJIEe 110
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepauns, 659333,
Anraiickuii Kpaif, r. buiick, yi.
Bnagumupa Koponenko, 1. 53
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10. METOAUYECKHUE PEKOMEHJAIIUUA 110 OPTAHU3AIIHU
N3YYEHUA JUCHUITJINHBI

basucHpIMH TNOHATHAMM Kypca MaTeMaTH4ecKoro aHanu3a M JauddepeHIranbHbIX
YpaBHCHUU SIBJISIFOTCS: JICHCTBUTEIBHOE HYHCIO, (YHKIHS, IOCICI0BATEILHOCTD, MPEIL,
HENPEPBIBHOCTD, MPOU3BOAHAS, T PEepeHIInaN, IepBOOOpa3Has, HHTETPAI, PsI.

OcHoBHBIMH ~ (hopmMamu  pabOTHI  SIBJISAIOTCS  JIGKIHMH, NPAKTUYECKUE 3aHATHS |
camMoCTOsiITeNIbHAasg paboTa CTYAEHTOB, HCHOJBb3YIOTCS TaKKe HMHTEPAKTUBHbBIE  (OPMBI
(npe3eHTanuu, npoOIeMHbIE JIEKIIMH, JUCIIYT).

Texkymmuii KOHTPOJH B TEUEHHE CEMECTpa OCYIIECTBISETCA TMOCPEACTBOM OIEHKH
BBITIOJIHCHUSA C€KCHCACIIBHBIX JOMAIITHUX pa60T, 3alllMT HHANBUAYAJIbHBIX SaI[aHI/Ifl, a TaKxKC Ipu
MIPOBEJIEHUN ayJUTOPHBIX KOHTPOJIbHBIX paboT U TecTHpoBaHMs.. MTOTOBBIM KOHTPOJb
MpeoaaraeT 3k3aMeH B KoHile [V cemectpa u 3a4eTsl B KoHIle 11 u V cemecTpos.

B 3 cemecTpe cTyIeHT HOJDKEH 3HATH ONpeeNICHHe MOy ICHCTBUTEIHLHOTO YHCIIA U €T0
CBOWCTBA,  TI'E€OMETPUYECKHM  CMBICIL. Bnagerp  nonstem — QyHKUOUHM, — YUCIOBOM
MOCJIEIOBATEIbHOCTH, YMETh HaXOAUTh 00JIaCTh ONpEAETICHUS U MHOKECTBO 3HaUeHUN (PyHKINH,
uccienoBaTh  (PyHKIMM Ha  YETHOCTb, HEUYETHOCTb, IEPUOJUYHOCTH MOHOTOHHOCTD,
OrpaHM4YeHHOCTb. CTyIE€HT HE TOJBKO JOJDKEH BBIUHCIATH MpEeAeNibl, HO W yYMETh
WUTIOCTPUPOBATh CBOMCTBA (yHKIMI Ha rpaduyeckux mpuUMepax, 3HaTh OIpeAeTIeHHs
HENPEPHIBHOCTU U YMETh UCCIIEN0BATh (DYHKIUIO Ha pa3phIB.

Bo 4 cemecTpe CTyAeHT AOJKEH BIAJCTh TEXHUKOW muddepeHunpoBaHUsS W METOJAMH
WHTETPUPOBAHUS, IOHUMAaTh W HCIOJb30BaTh B PEHICHHH 33Ja4 TEOMETPUYCCKUH U
MEXaHWYECKUH CMBICT TPOU3BOJHOW, YMETh NPUMEHSATh MPOU3BOJHYIO TIPH HCCIICIOBAHUHU
¢dbyHKIIMH, paboTast C aHATUTUYECKUM U TPAPUIECKUM 3aJaHHEM POU3BOTHOM.

B 5 cemectpe cTyneHT [0JKEH YMEThb COCTaBISITh MHTErpajbHble cyMMbl JlapOy s
OTpEIENIEHHOT0 MHTEerpana, BBIUMCIATH uHTerpan 1o ¢opmyne Hprotona-Jleitbnuna,
WCIOJIb30BAaTh TPU BBIUMCICHUHM OMPENEJICHHOIO WHTErpaja ero reoOMeTpUYEecKHil CMBICT U
CBOMCTBA, MPUMEHSATH OCHOBHBIE METO/Ibl UHTETPUPOBAHUS, IPUMEHSTH OINPEICICHHBIA HHTErpal
JUId pelieHus (U3MYECKUX U TeOMETPUUECKUX 3a/1ad, YMETh HaXOJIUTh OOJACTh ONpeAeTeHUs
(GYHKIIMM ~ HECKOJBKUX  TEPEMEHHBIX, HAaXOMUTh  YacTHbIE  IPOU3BOJHBIC,  YaCTHBIC
g depeHnransl TI00bIX MOPSIIKOB (PYHKIIMN HECKOIBKUX MEPEMEHHBIX, TPOM3BOIHBIC CIOMKHBIX
(GYHKIMM, HAaXOOUTh SKCTPEMYyM, HauOoJblliee ¥ HaUMEHbIIee 3Ha4eHHe (DYHKIIMH HECKOJIbKUX
MIEPEMEHHBIX.

CTYI[eHT TAaKXKXC HOJIKCH YMCETb BBIYHUCIIATH KPATHBIC HUHTCTPAJIbl, YCTAHABJIIMBATL CBA3U
MCXKAY PA3HOI'O poJa HMHTCrpajaMu, COCTABJIATH IMOCICAOBATCIBHOCTD YaCTUYHBIX CYMM piA/a,
FeOMeTpI/I‘{eCKI/Iﬁ pAA HAXOOUTh CYMMY psa, UCCICAO0BATHL PAAbI HA CXOAUMOCTD, a6COJ'IIOTHYIO n
YCJIOBHYIO CXOOUMOCTDb, HAXOJAUTH pauyC U 00J1aCTh CXOAUMOCTH CTCHIICHHOI'O psJid, pa3jiarartb
(I)YHKI_[I/II/I B CTCICHHBIC pPAAbI, IMPUMCHATH CTCIICHHBIC PAJAbI IPU BBIYHUCICHHUU IIPEACIOB H
ONPCACIICHHBIX UHTCI'PAJIOB.
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11. OHEHOYHBIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA
U IIPOMEXYTOYHOM ATTECTAIIUA

@DOHJ1 OLIEHOYHBIX CPEJCTB pa3padbOTaH Jjs IMPOBEIECHUS IPOMEXYTOUHOHN aTTecTaluu
oOyJaromuxcs o TUCIUIUTHHE «MaTeMatndeckuii ananus u quddepeHnnanbHble ypaBHEHUS
BXOJUT B COCTaB OCHOBHOM 0Opa30BaTEJbHON IPOrpaMMbl [0 HANPABJIEHUIO MOJATOTOBKH:
44.03.05 «Ilemarormueckoe oOpa3zoBanue (C IBYMS NPOQWISIMH TOATOTOBKH)» (TIpoduiin
«Texnomorust u Uapopmarukay) (kBamuduranus «bakamaBpy), pearnzyeMoil Ipu MOJIrOTOBKE
oOydaromuxcsi B ¢eaeparbHOM ToCyJapcTBEHHOM OIO/KETHOM 00pa30BaTENbHOM YUPEXIACHUN
BBICIIETO  00pa3oBaHusl  «AJNTAMCKUM  TOCYJapCTBEHHBIM  T'yMaHWTapHO-IEJArorMuecKui
yHuBepcuteT umeHn B.M. IllykmuHa». @OHI OLEHOYHBIX CPEACTB MPEIHA3HAYEH I IPOBEPKU
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, 3asBJICHHBIX B MPOrpaMMe JUCHUIUIMHBI «MaTeMaTnyecKui
aHaiu3 M aud@epeHuaNbHbIE YpaBHEHHUS» B COOTBETCTBHM € YyueOHbIM miaHoMm 44.03.05
«Ilemarornueckoe oOpasoBaHue (C ABYMsI MPOQUISAMU MOATOTOBKU)» (mpodunu «TexHonorus u
WNudpopmaruka») (kBanuduxamnus «bakamasp»).

IlepeyeHb KOMIIETEHIMI ¢ YKA3aHMEM 3TAN0B UX (POPMHPOBAHMS B IPOLEcce OCBOCHUS
o0pa3oBaTe/IbHOI NPOrpaMMbl

— Cnoco0eH OCyIIEeCTBIATh MOUCK, KPUTUYECKHI aHalu3 U CHUHTE3 MHGpOpMaIui,
MPUMEHATH CHCTEMHBIH MOIXO/ IS pelIeHus ocTaBieHHbIX 3a1a4 (YK-1);

— Cnoco0eH MpoeKTUPOBaTh U PEATU30BBIBATh MPOTPAaMMy OCHOBHOTO M CPEIHEro
obrrero obpazoBanus mo npeamery Mudopmaruka (ITK-3).

Kommneren HNuaukaTopsl OreHoYHbBIE
LIVH, cpencTBa
STaIbI
3namo: [IpakTuko-

- YK-1.1 - 3HaHHe MEeXaHU3MOB U MCTOOMK IIOMCKa, aHaJIn3a | OpUCHTHUPOBAHHO
N CUHTC3a I/IH(bOpMaI_II/II/I, BKJIIOYarominue CHCTEMHBIHN 110 X0/ B € 3a1aHuC:

obnactu oopazoBanus (3.1); KOJIJIOKBUYM,
- YK-1.2 - 3HaHue METOAMK MOCTAaHOBKH II€JIM M CIIOCOOOB | KOHTPOJIbHAS
e€ TOCTHKEHHS1, HAYYHOTO MPEJICTABICHUSI O pe3ysbTaTax pabota, /13
o06pabotku nunbopmaruu (3.2);
Ymemo:

- YK-1.3 - ymenue aHanu3upoBaTh 3a7a4y, BICTATH €€
0a30BbIC COCTABJISIFOIINE, OCYIECTBIISATh JICKOMIIO3HIIUIO
3amaun (Y.1);

- YK-1.4 - ymeHnue HaXoAUTh U KPUTHUECKU aHATU3UPOBATh
uH(bOpPMAaIHI0, HEOOXOTUMYIO IS PEIIeHUs MOCTaBIEHHOM
3amaun (Y.2);

- YK-1.5 - ymenue paccmMaTpuBaTh BOSMOYKHBIE BAPUAHTHI
pellleHus 3a/1a4M, OIIEHUBAsi UX JTOCTOUHCTBA M HEJOCTATKH
(V.3).

Bnaoemuw:

- YK-1.6 - B1asieHue MeToaMu yCTaHOBJICHHS IPHYUHHO-
CIIEJICTBEHHBIX CBSI3€H U OIpe/IeeHHs] HanOoJiee 3HAUUMbIX
cpeau Hux (B.1);

VK-1
2 aTan
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- YK-1.7 - B1agenue MexaHu3MaMH MOUCKa HHPOPMALIUH B
TOM YHCJIe C IPUMEHEHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHoJoruii (B.2).

3namo: ITpaxTuko-
- [IK-3.1 - 3HaHWE TEOPETUUECKUX OCHOB HH(POPMATHKH, OPHUEHTUPOBAHHO
MPUHIMIIOB ()YHKIIMOHUPOBAHUS WH(OOPMAIIMOHHBIX CUCTEM U | € 3aJlaHue:
I1K-3 texHoJoruit (3.1). KOJUJIOKBUYM,
2 aran Ymemu: KOHTPOJIbHAS
- pabora, /13
Bnaoemo:

Komnemenuyusa YK-1 c ykazanuem smana ghopmuposanun 6 npoyecce 0c60eHus
obpazoeamenvHoll RPOZPAMMBL

Komnerenmus YK-1 (cnmocoOHOCTh OCYIIECTBIATh MOUCK, KPUTHYECKHI aHAIW3 M CHUHTE3
nH(popMalUY, IPUMEHSITh CUCTEMHBIN MOAXO0/]T Ui PEILIEHUs] IOCTAaBIEHHBIX 3a7a4) GopMUpYETCS
Ha BTOPOM 3Tane GOpMUPOBAHUS KOMIETEHIIUH.

Komnerenmuss VK-1 ¢dopmupoBasiack B mporiecce HM3y4eHUS JaHHOW JTUCHUTIIMHBI U
MPOJIOJKUT (POPMUPOBATHCSI HA CIEAYIOUIMX Kypcax B IpoIecce U3y4eHUs APYruxX y4eOHbBIX
JTUCHMIUIAH, TMPOXOKJIEHUS TNPAaKTUK M MTOrOBOM rocyaapcTBeHHOU arrectanuu (3amura
BBINTYCKHOM KBaJM(UKALIMOHHOU pabOThI).

TunoBoe KOHTPOJBHOE 3a/JaHue JUIsl OLEHKH CHOPMHPOBAHHOCTH JAaHHOW KOMIIETEHIIUU
HAIIPABJICHO HA JEMOHCTPALMIO TOTOBHOCTH OCYLIECTBIIATH IOMCK, KPUTUUECKUN aHAJIN3 U CUHTE3
nHGOpMalLUHY, IPUMEHATh CUCTEMHBIH MOIXO0A Ul PELIEHUs OCTaBJIECHHbIX 3a/au.

Komnemenyusa I1K-3 c ykazanuem smana gpopmupoeanus é npoyecce 0C60eHuUs
obpazoeamenvHoll RPOZPAMMBL

Kowmnerentus [1K-3 (cmocoOHOCTh MPOEKTHUPOBATh U PeaIn30BbIBATh MPOTrpaMMy OCHOBHOTO
U cpefHero odiiero o6pazoBaHus 1Mo npeamery) GopMHUpyeTcss Ha BTOPOM dTane (GpopMUpoBaHUS
KOMIIETEHIIUH.

Komnerenmus IIK-3  dopmupoBasiack B mpoliecce H3y4eHUS ITaHHOW JUCHUILUIMHBI M
MPOJIOJKUT (POPMUPOBATHCS HA CIEAYIOUIMX Kypcax B Ipollecce U3y4eHUs APYruxX y4eOHbIX
JTUCLMIUIAH, TPOXOXKJIEHUS TPAaKTUK M HMTOrOBOM rocyaapcTBeHHOH arrectanuu (3amura
BBINTYCKHOM KBaM(UKALIMOHHON pabOThI).

TunoBoe KOHTPOJBHOE 3a/JaHuE ISl OIEHKH CHOPMHPOBAHHOCTH IAHHOW KOMIIETEHIIUU
HAmpaBJICHO Ha JEMOHCTPALMI0O TOTOBHOCTH TMPOEKTHUPOBATH M PEAM30BBIBATH MPOTPAMMY
OCHOBHOTO U CPEIHEro 0011ero o0pa3oBaHus 1o MpeAMETY.

1. Tunosoe xonmponvroe 3adanue na smane opmuposanusi YK-1 u I[1K-3:

3 cemect

IIporpaMmma Ko/JIOKBHYMA

DyHKIUA

1. MHoXecTBO ACHCTBUTEIBHBIX Uucel. [ eomeTprudyeckoe n300pakeHue IeHCTBUTENBHBIX
YHCell, paclIupeHHas unciioBas rnpsiMas. OKpecTHOCTb TOUKH, MpeeibHasi TOUKa, YACIOBBIE
MIPOMEKYTKH.

2. Monaynb NeHCTBUTENHHOTO YHCIA, CBOWCTBA MOIYIIS.
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3.

[Monsitue Gpynkuu. CriocoOs! 3aianus, rpadpuk GpyHkuuu. I'padukn 0CHOBHBIX

AIIEMEHTAPHBIX (QYHKIUH.

4.

OyHKIMA, 007aCTh €€ ONpeAeTICHU U MHOXKECTBO 3HaYeHUH. [leiicTBus Hax GyHKIUSAMU.

[TonsiTHE cNOXKHOW U 0OpPaTHON (QYHKIIUU.

5.

DnemeHTapHas Kaaccuuraius GyHKIHA: IOCTOSTHHbIE, MOHOTOHHBIC, YeTHBIC U HEUCTHBIC,

NEPpUOAUYCCKUC, OTPAaHUYCHHBIC.

=

©CoNo O

11.

12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.

24,
25.

4 cemectp

HporpaMMa KOJ/UIOKBUYMAa

IIpousBoauas

3aaqu, NPUBOASAIINE K IOHITHIO TPOU3BOIHOM.

Omnpenenenre MPOU3BOIHON (PYHKITUU B TOUKE. [ €OMETPHUECKUI U MEXaHUUECKHI CMBICIT
MIPOU3BOTHOM.

Onpenenenve quddepeHunpyeMoit GyHKINU, UX SKBUBAJIEHTHOCTb. CBSA3b MEXIY

TP HEepEeHINPYEMOCTBIO U HEMPEPHIBHOCTHIO.

JuddepeHunpyeMoCcTb CyMMBI, TPOU3BEIEHUS U YaCTHOTO AUPPepeHIupyeMbIX QYHKIIHM.
[Ipumepsl.

JuddepeHunpyeMocTh CI0KHON 1 00paTHON (QyHKIUH.

[IpousBoiHas CTENEHHOM, MOKa3aTeabHON U JorapupmMudeckon QpyHKIui.

[IpousBoiHast TPUTOHOMETPUYECKUX U OOpPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIUH.
Jlorapudmuuaeckoe nuddepeHnrpoBanme.

Judbdepenuman pyaknum, ero reomerpudeckuii cmuicit. [IpaBuna auddepeHmpoBaHusl.

. MuBapuanTHOCTH hopmbl 3anucu auddepennuana. Juddeperiman B mpuOImKeHHBIX

BBIYHCIICHUSX.
OyHKIMY, 3a/IaHHbIE TTapaMmeTpudecku u HesiBHO. [Ipumepsl. IuddepennnpoBanne GyHkimii,
3aJJaHHBIX MTapaMEeTPUYECKU U HESBHO.

[TpousBoaubIie u U epeHITHaIbI BEICIIUX TOPSIAKOB. MeXaHUYECKHUN CMBICT BTOPOI
MPOU3BOJHOM.

YpaBHeHMsI KacaTeIbHOM U HOPMANHU K rpaduky GyHKIUH.

Teopema @epma.

Teopema Poss.

Teopema Jlarpamxka, ee reomeTpudecKkuii cMbIc, pa3iuyHbie Gopmsbl 3amucu. CreacTBHe.

Teopema Korn.

IIpaBuno Jlonurans.

®dopmya Teinopa (U1 MHOTOYWICHA U IS TPOM3BOJbHOM GyHKImHK f(X)).

®opmyna Teitnopa st pyrkuuit Y =SiN X, y=cosx, y=e*, y=In(1+x), y=>1+x)"
JloctaTtouHoe ycnoBue Bo3pacTanus (YObIBaHUS) (DYHKIIHH.

OkcrpeMmyMmbl yHKIuH. HeoOxoaumoe yeinoBue skctpemyma. [lepBoe noctarouHoe ycioBue
IKCTpEMyMa.

OkerpeMmyMbl pyHKIu. HeoOxoanmoe yeinoBue skctpemyma. Bropoe nocrarounoe ycnoBue
JKCTpEMyMa.

HauOoubiiee n HanmeHblee 3HaYeHUs GyHKLINU Ha oTpe3ke. [Ipumepsl.
BeinyknocTts ¥ BorHyTOCTh Tpaduka GyHkiuu. Touku neperuda. Teopema.
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2. Tunosoe xonmpoavHoe 3a0anue na smane opmuposanus YK-1 u I1K-3:

IIpumepHBIi BApHAHT KOHTPOJILHOM padoThl o TeMe «IIpousBoanas»

1. Tlo onpenenennio maiitn Y @) nng dymxuuu Y =
2. Haiitu Y :

X+1°

2 3

r) ¥ =arctg 4x-In(2x+3)

4-x
s VD=2 my y=(axt - x);

3. Haiimute mnpousBogHyro (QyHKIMH Y = (7x+3)* , HUCIOJNB3ys Jorapudmudeckoe
T epeHnpoBaHue.
4. a) Haitaure nponseonyto ¢pyrkumn Y = T (X) | sananmoi nessro X°Y +2y° =X,

[ < — tgt

0) Haiitu nmpoussoanyto GpyHkimn Y = f(X), 3anannoii rapameTpU4eCKu {328 5,

X

5. Beraucints npeaen 1imM , UCTIOJIB3YS ITpaBwiio Jlomurarns.

x>0 sin 2X

o 3 —
6. 3armicaTh ypaBHEHHE KacaTenbHOMN K rpaduky dyrkman Y = X —3X g ouke Xo = 2

3. Tunosoe xonmpoavHoe 3adanue na smane popmuposanus YK-1 u I1K-3:

3ammura U/I3 no teme «HeonpeneseHHbII HHTErpan)

a) llpocmetiwiue memoosl uHme2puposanus. 3amena nepemesHou.
BrrauciauTs uHTErpasb:

d(2x-1) “d
D o 2 e 9 ate @ laegs 9 12 o

0) HHmezpupoeaHue 10 Yacmsam

BbIyrciinTe HHTErpaIbl:

1) J(@x+3)sin xdx; 2 [arcsinxdx; 3) [e*sin2xdx; g4) _f(l— 2x2 e dx
8) Unmezpuposanue 0pobHO-pauuoHaibHbIX DYHKUUL

BbIyrciinTe HHTErpaIbl:

J- xdx

X gy [ X gy [ b3

J- 2dx ] J‘ dx .
DIax— 7;d2) (3—4x)* X%+ X’ X% +6X+2°
x — x)Jdx

6) [ 525D -[(x+1)(x 2.

4. Tunogoe xonmpoavhoe 3a0anue Ha smane popmuposanus YK-1 u I1K-3:

5 cemecTp
IIporpamma koJu1okBHyMa Nel

OnpenejaeHHbI HHTErPaJ

3agaun, IPUBOIALINE K MIOHATHIO ONPEAEIEHHOTO HHTETpaa.

[TonsiTue onpeneneHHoro uHrerpana. Heobxoaumoe yciaoBre HHTETPUPYEMOCTH.
Hwxnue u Bepxaue cymmsl JlapOy orpanndeHHON (GYHKIIUH, UX CBOMCTBA.
HeoOxoanmoe u nocratouHoe ycinoBust uHTerpupyemoctu ¢pynkuuu (Kpurepuit Kommn).
Knaccel uHTErpupyeMbIX QyHKIUI.

OcHOBHBIE CBOMCTBA ONPEEIEHHOIO0 HHTErpasa.

oo E
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10.

11.

N

o

~No

ocoukrwhE

.

wmn

a.

Teopema o cpeaHeM 3HaY€HUH (PYHKIMH, €€ CIECICTBHE U T€OMETPUUYECCKUI CMBICI.

Wuterpan xak ¢yHKOus BepxHero mnpezaena. CyliecTBoBaHHE MEpPBOOOpa3HON  Juis
HenpepbiBHOW ¢yHKIMU. Popmyna Heiotona — JleitOHuma.

HHTterpupoBanue 1o 4acTsM B OIIPENEICHHOM uHTerpaie. [Ipumepsr.

3aMeHa TIEPEMEHHOM B ONIPEACIEHHOM uHTerpaine. VHTerpan oOT YETHOW, HEYEeTHOU
MIePHOTUICCKON (DYHKITHIA.

Heco6ctBennbie nnrerpais! | u Il pona.

I[Mporpamma kos10KkBHYMa Ne2

IlpuaoskeHue onpenaeJeHHOr0 HHTErpaJjia

[Tnomans niaockoi GUrypsl B JeKapTOBbIX KoopauHaTax. [Ipumepsr.

[Tnomans niaockoi (GUrypsl B HOJASPHBIX KoopauHartax. [Ipumepsr.

Ob6beM Tena ¢ 3aJaHHOM IJIOLIAAbIO TMOmepeyHoro ceudeHus. OObeM Tena BpalleHUs.
[Ipumepsl.

[TpuHanun Kasansepu.

JlinHa nyru KpuBOM. (KpuBas 3ajJaHa SIBHO, IapaMEeTPUYECKH, B TMOJISIPHOM CHCTeMe
KOOpJIMHAT)

Huddepenunan munbl Ayru. ['eometpuueckuit cmbici. KpuBnusHa niaockoi KpuBoOil.
[Inmomane MOBEpXHOCTH BPALIECHUS.

du3nuecKue IpPUWIOKEHHUS ONPEIEICHHOTO HHTETpaIa.

S cemecTp
IIporpamma kosutokBHyma Nel

HNHTerpajbHoe McuucjaeHne (GYHKIUN HECKOJbKHX IepeMeHHbIX

3agauu, IPUBOAIINAE K AJBOMHOMY UHTErpay.

Onpenenenyue IBOMHOTO UHTETpaJia, €ro reOMETPUUECKUN CMBICI, CBOMCTBA.
CaeneHue IBOMHOTO MHTErpaja K IOBTOPHOMY.

3aMeHa NEepPEeMEHHBIX B ABOMHOM MHTETpaje.

JIBOMHOM MHTErpa B MOJISIPHBIX KOOPAMHATAX.

HekoTopsie npuiioxeHus JBOMHBIX HHTErPajoB: BEIUKUCICHHE 00beMa, BBIYUCIICHUE
IUIOLIA/IM, BEIYMCIICHHE TIJIOMIA/Id TOBEPXHOCTH, BHIYMCIEHUE MACChI IUTACTUHKH.

HHTGF[!&JIBHOQ HCUYHUCJICHHuE !IQYHK!!I/II/I HECKOJBbKHUX IEPEMECHHBIX

Ornpenenenre TPOMHOTO UHTETpaA.

Brluucnenue TpoHHBIX HHTETPATIOB.

3amMeHa NepeMEeHHBIX B TPOMHOM MHTerpaiie. TpoiHON MHTerpai B [WJIMHIPUYECKUX U
chepuyecKux KOOpAUHATAX.

IIpuno>xeHust TPOMHBIX HHTETPAJIOB.

IIporpamma koJu10KBHYMa Ne2

YucaoBble pAAbI

OCHOBHBIE TMOHATHUS, OTHOCSIIMECS K YUCIOBBIM pAgaM (4acTUYHAs CyMMa, CXOIUMOCTb,
olepaluu HaJl psJaMn)

I'eomerpuueckuit pan. ['apmoHndeckuii psm.

HeoOxoaumelii mpusHak cxoaumoctu psja. Kpurepuii Komn.

IIpu3Haku CX0AUMOCTH PSAOB C MOJIOKUTEIbHBIMU YJICHAMU

CpPaBHEHUs
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10.
11.
12.

b. JlamambGepa
C. panukanbHbIi npusHak Komu
Wuterpanbubiii npusHak Komm. O60011eHHbI TapMOHUYECKUH s,
3nakouepenyromuecs paasl. [IpusnHak Jleiionuna. OneHka ocTaTka 3HAKOYEpEOdyIOLIErocs
psna.
JlocTaTo4HbI TPU3HAK CXOJUMOCTH 3HAKOIEPEMEHHOTO psiga. AOCOIIOTHO M YCIOBHO
cxomsaumecs psaasl. Teopema Pumana.

I[Iporpamma koJ1okBHyMa Ne3

MOVHKIMOHAIbHbIE PAIbI

@OyHKIMOHAIbHAS MTOCJIE0BATENLHOCTD U (DYHKIIMOHAIIBHBIN PSII.
PaBromepHas cxogumocTs. [Ipu3Hak paBHOMEPHON CXOIUMOCTH.
TeopemMbl 0O HENPEpHIBHOCTH CYyMMBI  (YHKIMOHAJIBHOTO  psAda, MOUYIEHHOM  €ro
MHTErpUPOBAaHUU U AU PepeHIUpOBaHUY.
Crenennsle psaabl. Teopema Abens.
WHTepBan U paaMyc CXOOUMOCTU CTENEHHOTo psiaa. HaxokneHue o0iacTd CXOIUMOCTH
CTETIEHHOT0 psijia.
OcHOBHBIE CBOMCTBA CTENIEHHBIX PSAIOB.
Paznoxxenne GpyHKIIMHM B CTENIEHHOM PSI.
Papn Teiinopa. JoctaTouHoe yCa0BHE Pa3I0KHUMOCTH B CTEIEHHOM PSJI.
Paznoxenue HEKOTOPBIX 3JIEMEHTapHBIX byHKIMi B CTETIeHHOM pan:
sinx, cosx, %, In(1+ x), @+ x)*
. OCHOBHBIC TIPUEMBI PA3JIOKEHUS (DYHKIIUN B CTETICHHOU PSiI.

5. Tunosoe konmponavroe 3adanue Ha smane popmuposanus YK-1 u I1K-3:
Hmozoewlii KoHmponw

JK3aMeHAIMOHHAS POrpaMMa Mo MaTeMaTH4eCKOMY aHAIU3y
4 cemectp

MHo03k€ecTBO IeHCTBUTENbHBIX YKcel. |'eoMeTpruueckoe n3o0paxeHune qeiCcTBUTENbHBIX
qucell, pacluIMpeHHas ynciaoBas npsimas. OKpecTHOCTb TOUKH, ITpe/ieibHas TOYKa, YUCIOBbIE
MIPOMEKYTKH.

Moynb 1€MCTBUTENBHOTO YKCIIA, CBOMCTBA MOTYJIS.

[Tonstue pynkuuu. CriocoOsl 3aganus, rpaguk ¢ynkuun. ['paduku 0CHOBHBIX
AJIEMEHTAPHBIX PYHKIUH.

OyHK1MS, 06J1aCTh €€ OIpPEeNICHUs U MHOXKECTBO 3HaueHHH. [leiicTBus Hall QYHKIUSIMHU.
[TonsiTHe cnokHOM 1 0OpaTHON (HYHKIMH.

DOnemeHTapHas kiaccuduraius GyHKIHIA: TOCTOSHHbIE, MOHOTOHHbIE, YeTHBIE U
HEYETHBIE, IePUONUECKHIEe, OTPaHUYCHHBIE.

[TocnenoBarensHOCTh. [Ipenen yncIoBO MOCIEIOBATETFHOCTH, €r0 T€OMETPUIECKUIA
CMBICTI.

BbeckoneuHo-Manbie U 6eCKOHEYHO-00IbIINE TIOCTEI0BATEIHHOCTH, CBSI3b MEXKIY HUMHU.

Omnpenenenue npenena GyHkuuu B Touke mo ['eitne u mo Koy, ux paBHOCHUIBHOCTb.

Omnpenenenue npenena GyHKIUK B Touke 1o Koy, ero reoMeTpruueckoe HCTOIKOBAHHE.
Teopema 0 eIMHCTBEHHOCTH Tpeiena.

BbeckoneuHo-Manbie GyHKIIMH, TEOPEMBI O 0.M.B.

Apudmernueckue cBOUCTBA QYHKIIHI, UMEIOLITUX MPEIENBI B TOUKE.

[Ipenensl u HEpaBeHCTBA (TeopeMa 0 coxXxpaHeHUH QyHKIMEH (TpeaenoM) 3HaKa CBOETO
npenena (GyHkuun), Teopema o npejene npoMeKyTouHoW (QyHKIUH).
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13.

14.
15.

16.

17.

18.

19.
20.

21.

22.

23.

24,
25.

26.

217.

© oo

11.

12.

13.
14.

CpaBuenue 0.M.B. DkBUBaJIeHTHBIE 0.M.B. Teopema 0 3aMeHe COMHOKHTEIEH
SKBUBAJICHTHBIMU. TabmuIa SKBUBAJICHTHBIX 0.M.B.

IlepBblii 3aMedaTenbHbIN IIPeae.

Opnnocroponnue npexaensl. [Ipenen pynkunn Ha Geckoneynoctu. HecoObcTBeHHBIE
npenensl GyHKIuu (PUCYHKH).

UYmcnoBast TOCIe0BaTENBHOCTE. Teopema 0 CylieCTBOBaHUH IMpeJiesia MOHOTOHHOH U
OTPaHUYEHHON TIOCIIEIOBATEIBHOCTH.

l n
Cy1iecTBOBaHuE Mpeiesia NOCAeA0BaATEIbHOCTH C 00IUM jieHOM U, = (1+ nj . Yucro e.

DKCIIOHEHTA U HATypPAJIbHBIN JIOrapuQM.

. 1Y)
Bropoii 3amedatensHbIii mpeaen M [1+—j =

X—>0 X

[IpuHanun KanTopa

[TonsiTHE MOCIIENOBATENBHOCTH, OJIOCIIEI0BATENILHOCTH, OTPaHUUEHHOM
nocienosarenbHocTH. Teopema bonsrano-Beliepmrpacca. Kpurepuit Komu cxoaumoctu
YHCIIOBOM MOCJIE0BATEIbHOCTH.

ACHMITOTHI.

Paznuunble onpeneneHuss HENPEPHIBHOCTU (PYHKIIUU B TOUKE, X PABHOCUIBHOCTD.
HenpepbsIBHOCTH CyMMBI, MPOU3BEACHUS U YACTHOTO HEMPEPBIBHBIX (DYHKITHI.
HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITUH.

[lepexon k mpeneny moja 3HaKOM HenpepbIBHON (yHKIMH. HermpepbIBHOCTD CI0KHON
GbyHKIMY. DJeMeHTapHble (YHKUINN U UX HEPEPHIBHOCTb.

III, IV, V 3aMeuarenbHbI€ NpEaebl.

OnHOCTOPOHHSAA HenpepbIBHOCTb. Heo0XoiuMble M JOCTaTOUYHBIE YCIOBHS
HeNpepbIBHOCTH PyHKIMK B Touke. Kitaccudukanus Touek pas3pbiBa.

HenpepsiBHOCTH PpyHKIIMHM Ha MHOKecTBE. CBOMCTBA (DYHKIIMI HEPEPHIBHBIX Ha
OTpE3KE.

OO6parnas ¢pyHkims. Teopema 0 CyIeCTBOBAaHNHM U HEPEPHIBHOCTH 00paTHON (DYHKITUH.

3 cemecTp
1 Inddepennnainuoe ncunciaenue GvHKIUA oqHOH IepeMeHHOoM

3amaun, MPUBOIAIINE K MIOHATHIO TPOM3BOIHOM.

Omnpenenenre MPOU3BOIHON (QYHKIIUU B TOUKE. | €OMETpHUECKUI M MEXaHUUECKHI CMBICIT
MPOU3BOTHOM.

Omnpenenenne auppepeHuupyeMoit GyHKIMH, UX SKBUBAIEHTHOCTh. CBS3b MEXKIY
T hepeHInPYyEeMOCTHIO U HEMPEPHIBHOCTHIO.

JuddepeHunpyeMoCcTb CYMMBI, TPOU3BEACHUS U YacTHOTO nuddepeHIIpyeMbIx
¢bynkuuii. [Ipumepsrt.

JuddepeHunpyeMocTh CI0KHON 1 00paTHON (DYyHKIUH.

[IpousBoiHas CTENEHHOM, MOKa3aTeIbHOU U JorapudmMudeckoin pyHKIuUI.

IIpoun3BoHasi TPUTOHOMETPUUECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (YHKLIUH.

Jlorapudpmuueckoe auddepeHunpoBaHue.

Huddepennnan pyHkuuu, ero reomerpudeckuit cMoici. [Ipasuna auddepenupoBaHms.

WuBapuanTHOCTH hopMbl 3anucu quddepenumana. Auddepennnan B npuOImKeHHbIX
BBIUHCIICHUSX.

OyHKIMY, 3a/JaHHbIE TapaMeTpudecku U HesiBHO. [Ipumepsl. luddepenunponanne
(GyHKIUH, 3a1laHHBIX TAPAMETPUUYECKU U HESBHO.

IIpousBoanbie U U hepeHIanbl BEICIINX MOPSIAKOB. MeXaHUUeCKU CMBICT BTOPOI
IIPOU3BOJHOM.

VYpaBHeHUs KacaTeIbHOW U HOPMaIH K rpaduKy QyHKIHH.

Teopema depma.
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15. Teopema Poss.

16. Teopema Jlarpanxka, ee TeOMETPUUYECKHIA CMBICH, pa3nudHblie Gopmbl 3amucu. CieacTue.

17. Teopema Komn.

18.  Ilpaswuio Jlomurans.

19. dopmyna Teiinopa (111 MHOTOUICHA U TS TPOU3BOJIbHOU GyHKIUH f(X)).

20.  ®opmyna Teitnopa ans ¢pynxumit Y =S X, y=cosx, y=e*, y=In(1+x), y=>0+x)"

21.  JlocraTtouHoe ycioBue Bo3pacTaHus (yObIBaHUS) (PyHKITHH.

22. OkcrpemyMmbl pyHKIH. HeoOxoaumoe yeinoBue skctpemyma. [lepBoe mocratouHoe
YCIIOBHE IKCTPEMYyMa.

23. OkcrpemyMmsl pyHkuu. HeoOxoanmoe yenoBue skctpemyma. Bropoe nocrarounoe
YCIIOBHE IKCTPEMYyMa.

24, Haubonrpiiee n Haumenbliee 3Ha4eHus PyHKIUU Ha oTpeske. [IpumMepsl.

25.  BBIyKJIOCTH U BOTHYTOCTH rpaduka ¢pynkuuu. Touku neperuba. Teopema.

2 UuTerpajbHoe ncuucjaenye 1 GvHKIUN 0JHON epeMeHHOo

26. [IepBooOpa3Hast pyHKIMS U HEOIpEAEICHHBIN HHTErpall. | eOMeTpHUeCKUil CMBICIT
HEONPEeeIEHHOT0 UHTerpaja. Teopema o mepBooOpa3HbIX.

27. OcHOBHBIE CBOMCTBA HEOTIPEICIEHHOTO HHTErpasa. Tabauiia OCHOBHBIX HHTETPAJIOB.

28.  VHTerpupoBaHHE IO YaCTSIM B HEOTIpEIEIeHHOM UHTerpaie. [Ipumeps.

29.  3ameHa nmepeMeHHOH B HEOTpeaeIeHHOM nHTerpaie. [Ipumepsr.

30.  JIpoGHO-parnmoHanbHbIe (GYHKIIUN, X HHTETPUPOBAaHUE (OCHOBHBIE MIOHSITHS, TIPOCTEHIIINE
paloHaIbHbIe APOOU U UX UHTETPUPOBAHUE).

31. JpoOHo-panroHanbHbIe PYHKIIMH, ©X HHTETPUPOBaHUE (OCHOBHBIC MOHSATHUS, PA3JIOKCHHE

MPAaBHIBLHON IPOOH HA CYMMY MPOCTEHINNX, TIPABUIIO HHTETPUPOBAHUS APOOHO-
panmoHanbHBIX GyHKIMHA. [IpumMepsr).
32. HHuTerpupoBanue mpocTeHIMX HppanuoHanbHbIX GyHkiui. [loacranoBku Ditnepa.
33. HuTerpupoBaHue HEKOTOPHIX TPUTOHOMETPUICCKHUX BBIPAKCHUN.

6. Tunosoe konmponvroe 3adanue Ha smane opmuposarus YK-1 u I1K-3:
3adeTHasi MporpaMMa 1Mo MaTeMaTH4YeCKOMY aHAJIU3Y

5 cemecTp
I Onpenenennnlii narerpaJj. IlpnijioxkeHue onpeaeJeHHOro HHTerpaJa.

3agauy, IPUBOIALINE K MIOHATHIO ONPEAEIEHHOTO HHTETpaIa.

[TonsiTue onpeneneHHoro uHrerpana. Heodbxoaumoe yciaoBue HHTErPUPYEMOCTH.

Hwxnue u Bepxaue cymMMmsbl [lapOy orpaHudeHHON (YHKIMH, UX CBOMCTBA.

HeoGxoanmoe u nocratoyHoe ycnoBust unterpupyemoctu pynkuuu (Kpurepuit Konm).

Knaccel unTerpupyemMbix QpyHKIHA.

OcHoBHBIE CBOMCTBA ONPEIEIEHHOIO0 HHTErpasa.

Teopema o cpeHeM 3HaY€HUU (PYHKIMH, €€ CIeICTBUE U T€OMETPUUYECKHI CMBICI.

Wnterpan xak ¢yHKOUs BepxHero mnpezaena. CyllecTBoBaHHE MEpBOOOpa3HON  Juis
HenpepbiBHOU ¢yHKIMU. Popmyna Hetotona — JleitOnuma.

9. HuTerpupoBaHue Mo 4acTsSIM B ollpesielieHHOM uHTerpaie. [Ipumepsr.

10. 3amena mnepeMeHHOHl B oOIpeneseHHOM HHTerpaie. MHTerpan oOT YETHOM, He4YeTHOH

NepUOANYECKOi QyHKIMH.

11. Heco6ctBennsie unterpainsi I u Il poxa.

12. TTnomanas Maockoi Gurypsl B 1eKapTOBBIX KoOpAuHaTax. [Ipumepsi.

13. IInomaas nI0cKoi GUrypsl B MOJIIpHBIX KoopauHartax. [Ipumepst.

14. O6vem Tena c¢ 3aJaHHONM IUIOIIAABIO TMomepeuHoro cedyeHus. OObeM Tena BpallEHUS.

IIpumepsl.

ONoGaRwWNE
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15. Ilpunnun Kasansepu.

16. lnuna pyru KpuBOW. (KpuBas 3aJaHa SBHO, NapaMETPUYECKH, B TMOJSPHOW CHCTEME
KOOp/JMHAT)

17. Muddepenuman amunsl nyru. ['eomerpudeckuii cMmbici. KpuBu3Ha mII0ckoit KpUBOii.

18. ITnomaas MOBEPXHOCTH BPAIICHHS.

19. ®uznveckre MPUIIOKEHUS OTPEACICHHOTO HHTETpaa.

1l Inddepennnanbroe ucuncjienne QyHKIME HeCKOIbKHUX NepeMeHHbIX

Omnpenenenne GyHKIUN HECKOIBKHIX IIEPEMEHHBIX.

[Ipenen ¢pyHKIMU IBYX IEPEMEHHBIX.

HenpepbIBHOCTS QYHKITNH TBYX TEPEMEHHBIX.

CpoiicTBa (hyHKIIMI, HEMTPEPHIBHBIX B 3aMKHYTON OrpaHUYEHHON 001acTH.

YacTHble MPOU3BOIHBIE, NX T€OMETPUUIECKUN CMBICIL.

HuddepeHunpyeMocTb QYHKINUN JBYX NE€PEMEHHBIX.

JuddepeHurpoBaHme CI0KHON QPyHKIUH.

Juddepenunan GyHKINN IBYX NEPEMEHHBIX.

VYpaBHeHHs KacaTeIbHOM MJIOCKOCTH M HOPMaJld K TTIOBEPXHOCTH.

0.  Yacrasle nmponsBoHbIe U AuddepeHInabl BRICIIUX TOPSIKOB.

11. ®opmyna Telinopa ans GyHKIMH IBYX IEPEMEHHBIX.

12. Onpenenenrne MakcuMyma 1 MUHHUMyMa. HeobxotuMoe ycioBue SKCTpeMymMma, ero
reoMeTpHuyueckas HHTEpIpeTaIysl.

13. JloctaTouHoe ycinoBue 3KCTpeMyMa JUtsl PYHKLINU ABYX MepPEMEHHBIX.

14, Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIETO 3HaUCHUH (YHKIIUU IBYX ITEPEMEHHBIX.

15. VY CIOBHBIN SKCTPEMYM.

16. [IpousBoHas Mo HampaBiIeHUIO. [ pagueHT.

HROo~NoGa~wNE

5 cemecTp
I. UuTerpajnHoe ucunciaenne GQyHKINHA HECKOJLKHX NepeMEHHBIX

3ajaun, NPUBOAILKE K IBOHOMY MHTETpay.

Ornpenenenre JBOWHOTO UHTErpalla, €ro FeOMETPUUECKUI CMBICII, CBOKMCTBA.

CBeznieHre IBOMHOIO MHTErpaia K HOBTOPHOMY.

3aMeHa IEepPEeMEHHbIX B JBOMHOM HHTErpaje.

JIBOIHOM MHTErpai B MOJISIPHBIX KOOPJAUHATAX.

HexoTopble nmpuiiokeHus JBOWHBIX HHTETPaJIOB: BEIUMCIIEHUE 00beMa, BEIYUCICHHE
IUTOIIA/IH, BEIUMCIICHHE TIOINAN TOBEPXHOCTHU, BHIYUCICHNE MACChl IUTACTUHKHU.

Omnpenenenne TPOMHOTO HHTErpaja.

Bbruncnenue TpoHHBIX HHTETPAJIOB.

9. 3ameHa nepeMeHHbIX B TPOMHOM MHTerpajie. TpolHoH nHTerpan B WWIMHAPUYECKUX U

cepuuecKux KOOpIuHaTax.

10. ITpunoxeHus TPOMHBIX HHTErPAJIOB.

11. KpuBonunelinsle uHTerpaisl I pona.

12. KpuBonuneiinsie uarerpaisi Il pona.

13. Ces13b Mexay KpuBoJIMHEHHbIMM UHTerpagamu | u Il pona.

14. ®opmyna I'puna.

15. YcnoBust HE3aBUCUMOCTH KPUBOJMHEWHOTO MHTErpaa OT MyTH UHTETPUPOBAHUS.

16. UnrerpupoBanue moJHeIX auddepeHuanos.

17. HexoTopble MpUIIOKEHNUS KPUBOJIMHEHHBIX MHTErpasioB Il poja: BeIYMCICHHE TUIOMAAN C

nomo1nbio ¢Gopmyisl ['puna, pabota CHIIBL

ocogakrwnE

® N
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II Psinbl

17. OcHOBHBIE TIOHATHS, OTHOCSIIIMECS K YHMCIOBBIM psijiaM (4acTUYHAsI CyMMa, CXOJUMOCTb,
orepanuy Hajl psiiaMu)

18. I'eomerpuueckuit pan. ['apmonndeckuii psm.

19.  HeoOxommmslii mpu3Hak cxoaumoctu psina. Kpurepwmii Komn.

20.  IIpu3Haku CXOIUMOCTH PSIOB C MOJOKUTEIHHBIMH YICHAMH
a. CpaBHCHUS
b. Janambepa
C. pagukanpHbIM npusHak Komm

21. Wurerpanbubiii npusHak Komm. O000111eHHbI TApMOHUYECKUHN PSII.

22.  3nakouepenytommecs psaabl. [lpusnak JleiiOnumna. OneHka octaTka 3HaKOYePeTyIoeTrocs
psna.

23. JlocTaTOUYHBIM MPU3HAK CXOJAMMOCTH 3HAKOTIEPEMEHHOTO psifa. AOCOIIOTHO M YCIOBHO
cxomsammecs psaasl. Teopema Pumana.

24.  DyHKIMOHAIBHAS TOCIEI0BATENIFHOCTh M (PYHKIIMOHAIBHBIN PSI.

25. PaBromepHas cxogumocTs. [Ipu3Hak paBHOMEPHON CXOIUMOCTH.

26.  TeopemMbl O HENPEPHIBHOCTH CYMMBI (YHKIIHOHAIGHOTO psijla, TOWIEHHOM €ro
WHTErpUPOBAaHUU U AU PepeHIUpOBaHUY.

27. Crenennsie psaabl. Teopema Abens.

28.  VHTepBanm W pajnyc CXOTUMOCTH CTEIIEHHOTO psia. HaxoxkIeHwue o0NacTH CXOIUMOCTH
CTENEHHOT0 psijia.

29. OcHOBHBIE CBOMCTBA CTEMIEHHBIX PSAIOB.

30. Paznoxxenne pyHKIIMM B CTENIEHHOM PSII.

31. Psin Teiinopa. JloctaTouHOE YCIOBHE Pa3JIOKMUMOCTH B CTETICHHOM PSiI.

32. Pa3nokeHne  HEKOTOPBIX  AJNEMEHTapHbIX  (QyHKIMA B CTEMEHHOW  PSI:
sin x, cosx, e*, In(1+x), (1+ x)*

33. OcHOBHBIE TPHEMBI Pa3NIOKeHHs (YHKITUN B CTETICHHOHN PsjL.

TumoBoe KOHTpOJIbHOE 3amaHue oreHuBaercss 1o 100-0ayibHOW IIKane, KOTopas
MEPEBOJUTCS B IMATH OALIBHYIO IIKAJTY B COOTBETCTBHM C JICWCTBYIONIUM Ha TEKYIIUA MOMEHT
[TonoxxeHneM O PEHTHUHTOBOM CHCTEME TEKYIIETrO KOHTPOJIS YCIIEBAEMOCTH W MPOMEKYTOUYHOMN
aTTECTAIlUU CTYJICHTOB:

- OIICHKa «5» BBICTABIACTCS B CiIy4ae, €CJIM CTYIASHT BBINTOJHWI KadecTBeHHO 87-100 %

THUIIOBOT'O 3aJaHMT;

- OLICHKA «4» BBICTABJISETCA B CIy4ae, €CIM CTYACHT BBIIOJHUI KaueCTBEHHO 75—86 % TUIIOBOIO

3aJIaHMA;

- OLIEHKA «3)» BBICTABJISETCA B CIy4ae, €CIM CTYACHT BBINOJHUI KauecTBeHHO 60—74 % TUIOBOrO

3aJIaHMA;

- OLICHKA «2» BBICTABJISIETCS B CIIy4ae, €ClIM CTYACHT BBINOJIHWI MeHee 60 % TUIOBOTro 3aJaHusl.
YpoBuu chopmupoBanHocTu komnereHuuit YK-1 u I1K-3

Ypoenu cghopmuposannocmu komnemenyuu YK-1 ¢ pamkax oucyuniunoi:

YpoBHHU cHPOPMHUPOBAHHOCTH OcHOBHbBIE NIPU3HAKH YPOBHA
kommnerenuun YK-1
[Toporoserit CTryneHT  BIAjeeT  ANEMEHTapHbIMM  3HAaHUSIMH O

MAaTEMaTHUYCCKUX CTPYKTYypax n AKCMOMATHYCCKOM
MeTroae. Moxer MNPpUMCHATH MCTOABI MAaTCMATHUYCCKOTO
aHaJIn3a K pPCHICHUIO THUIIOBBIX MATCMATUYCCKHUX U
IMMPAKTHUYCCKUX 3a/1a4.
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baz3osBrrit

Cry/eHT BiajieeT CUCTEMON 0a30BBIX 3HAHUH O CTPYKType
Y METOJaxX COBPEMEHHOM MaTEMATHUKUA. MOXKET NPUMEHSATH
METOJbl ~ MAaTEMAaTUYECKOTO  aHaM3a K  PELICHUIO
MaTEMaTUYECKUX U PUKIIAIHBIX 33]1a4.

TloBBIIIIEHHBIN

CryneHT BiajeeT TOJIOKEHUSMH O MAaTeMaTHYeCKHX
CTPYKTypax, METOJIaX COBPEMEHHOW MaTreMaTUKu. MoxkeT
NPUMEHATh  METOJbl MAaTEMaTUYECKOTO  aHaiau3a K
PELICHUIO HECTAHJIAPTHBIX 3ajad, 3a1a4
HCCJIEI0BATENIBCKOIO Xapakrepa.

Ypoenu cghopmuposannocmu komnemenyuu I1K-3 6 pamkax oucyuniunsl:

YpoBHHU
chopmMupoBaHHOCTH
komnerennun IK-3

OcHOBHBIE IPU3HAKU YPOBHS

MOPOTOBBII

OTtBeT CTyACHTa IPU HU3JIOKCHUU TCOPETHUYCCKUX BOIIPOCOB
JUCHUITIINHBI CXEMaTHYHBIM - Ha YPOBHE onpegleneHHﬁ n
GOPMYITHPOBOK  TEOPETHYECKUX  IMOJOKEHUW;,  HAydHO-
TEOPETHUYECKUN YpPOBEHb OTBETa HE JOCTATOYECH; HMEIOTCS
OmMOKM B JIOTHYECKOM  TOCIENI0BAaTENbHOCTH, B
(bopMYITHPOBKE MTOHATUH U TIOJIOKCHHUH.

0a30BLIH

CryneHT oOHapyXHUBaeT Xopollee 3HaHWE U MOHHMMaHHe
MaTepuaga, YMEHHE H3JlaraTb CBOM MBICIH TOCIEI0BATENIbHO,
JIOTUYHO, JI0Ka3aTelbHO. B oTBeTe MOXKET OBbITh HEJOCTATOYHO
MOJIHO  Pa3BEpPHYTO J0Ka3aTeIbCTBO TEOPEM, BO3MOXKHBI
OTHEeNbHbIE 3aTpydHeHHsT B (OPMYIUPOBKE BBIBOJOB, HO
CIOCOOEH  MPOJIEMOHCTPUPOBATH  BJIAJIGHUE  METOJAMH,
ITOPUTMaMHU, MPUIOKEHUSIMH Ha MPUMEpe PeUIeHHs] Y4eOHBIX
3a/1a4 TUCIUIUIAHBI.

HOBBIIIEHHBIH

OTBET HCUEpIBIBAIOLIUM, TOYHBINA, MPOSIBICHO YMEHUE
M0JIb30BAThCA TEOPETHUECKUM M MPUKIAJHBIM allapaToM
MaTEeMaTHYeCKOTO aHalu3a, JIEMOHCTPUPYET, CBOOOAHOE
BJIQJICHUE COOTBETCTBYIOUIEH TEPMUHOJOTHEH, HaBbIKAMU
paccyxJaeHui u YMEHUSIMU pemiarb 3a1auu
MEXKIUCIUTUIMHAPHOTO U UCCIIE0OBATENIbCKOTO XapaKTepa.
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MeToauueckue MaTepualjbl, onpeac/Jsiiolue npoueaypbl OUCcHUBaAHUA

[lenpro MpOMEXYTOYHOM ATTECTALMU 110 JAHHOW JUCLUILIMHE SBIISECTCS OLEHKA YPOBHS
c(OPMHUPOBAHHOCTH KOMIETEHUUH B pe3yJabTaTeé YCBOCHHUS 3HAHUH, NpUOOpETEHHs yMEHHIA,
HAaBbIKOB U OIIBITA JESATEIILHOCTH B paMKaX OCBOCHUSI TUCLUIUIMHBI (MOAYJIs).

[Ipouenypa oleHMBaHMSI OXBaThIBAaeT OOYYaIOUIMXCS, OCBAaMBABIIUX JUCLHUIUIMHY
(Mmonyns) IIponeaypa olieHUBaHUS IPOBOJUTCS M0 OKOHYAHUU OCBOEHUS TUCIUIUIMHBI (MOIYIIS).
Omnenka ypoBHs chOPMUPOBAHHOCTH KOMIIETEHIIMI Ha 3Tanax uX (GOPMUPOBAHUS OTIPEIEIICTCS
Ha OCHOBaHMM cOOECEI0BaHus, BKIIOUAIOLIUX TEOPETUUECKNUE BOIIPOCH! UJIU 3a/laHusl, B KOTOPBIX
oOydJaromemMycsi TpeUIaraloT OCMBICJIUTh PEATbHYI0 HPO(EeCCHOHATBLHO-OPUEHTUPOBAHHYIO
CUTYallll0, HEOOXOMMMYIO ISl peIIeHUs JaHHOW NpoOIeMbI; MPH STOM aKTyaIH3HPYETCs
OTPE/ICNICHHBI KOMIUIEKC 3HaHWW, HEOOXOAMMBINM [UIsl pa3pelieHus JaHHOM MpoOJIeMBbI.
OneHuBaHue OTBETOB OOy4alOHIMXCS TPOBOAUTCA B COOTBETCTBUM C IPHUBEACHHBIMU
KPUTEPUSIMH.

Ha ocHoBaHuu OTBETOB (OTBETOB HA TECT, BBIIOJHEHHE MPAKTUKO-OPUEHTHPOBAHHOIO
3aJlaHusl) OLIEHUBAETCS YPOBEHb C(POPMHUPOBAHHOCTH KOMIETEHIIMM Ha 3Tanax ux (GpopMupoBaHUs
B paMKax JAUCHUUIUIMHBI (MOZYJs), a TakKe ypOBEHb 3HAHUI, YMEHMI, HAaBBHIKOB U OIbITa
JESATENBHOCTH, MO PE3yJbTaTaM BBICTABIISIETCS OLIEHKA. Pe3ynbTarsl MpOBEACHUS MPOLEAYpPHl B
YCTaHOBJIEHHOM TOPSIIKE MPOCTABIISIOTCS MPEINOIaBaTENeM B 3a4ETHbIE KHUKKH 00YyJaroIuXcst U
NEKTPOHHBIE  BeaoMocTH. [lo  pesynpTraTaM  mIpoOBENEHHsS  IPOLEAYPHl  OLICHWBAHUS
IIPETIOAaBATENIEM JEIAeTCs BBIBOJ O PE3YNIbTAaTax MPOMEKYTOYHOM aTTECTALMU 10 JUCLIUILINHE.

[Ipouenypa oueHuBaHusa (2 3auera, 3K3aMEH) COOTBETCTBYET JEHCTBYIOIIMM B BY3€

TEKYIIUM TOJOXXEHUsM, BKIo4as IlojokeHune o peHTHMHrOBOM cHUCTEME TEKYIIEro KOHTPOJIS
yCIIEBAaEMOCTH U POMEKYTOUHOM aTTECTalluH CTYICHTOB.
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