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1. HEJIb Y 3AJJAYM JUCIUTIIMHBI

Heﬂblo JUCLHHMIIIIMHBI ABJISACTCA (bOpMPIpOBaHI/Ie Hpe,I[CTaBJIeHI/Iﬁ O TIOHATUAX H METOAAX
MAaTCMaTU4YCCKOIo aHajinda, €ro MCeCTC U poJii B CUCTEMC MATCMATUYCCKUX HAYK, HUCIIOJIb30BAHWU B
€CTCCTBCHHBIX HayKaX, B INKOJBHOM KypPC€ MAaTCMAaTHKU.

3aoauu DUCIUIUIUHEL:

- BBIpa0OTaTh YMEHHUS M HABBIKM BBIYMCIICHUS IPEIEIIOB, HAXOXKICHUS MPOU3BOJIHBIX U
MHTETPaJoB, 10Ka3aTeIbCTBAa CBOMCTB U TEOPEM, OTHOCSIIUXCSA K OCHOBHBIM MOHATHIM
MaTeMaTHYeCKOI0 aHaIN3a;

- HAy4YuTh MPHUMEHATH METOABl MAaTEeMaTHYEeCKOro aHaluM3a IS peleHHs 3ajad,
HaXO0XKJICHHUS T€OMETPUUECKUX U (PU3NYECKUX BEIUYHH;

- TI03HAaKOMHTbH C COBPEMEHHBIMHU HAIIPABICHUSIMH PA3BUTHUSA MAaTEMAaTHUYECKOTO aHAIIN3A U
€ro MpUJIOKEHUSIMHU;

- J1aTh Hay4YHOE 00OCHOBAHME IIKOJIBHOTO Kypca «Anredpa u Hauaia aHaIu3a.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JlMcuuIIMHA OTHOCUTCS K 00s13aTesbHOM YacTu npodeccuonanbroro mukia (61.0.05.02).
MaremaTuueckuil aHaiau3 sSBJIsIETCS OJHON M3 0a30BBIX JUCLUILIMH B 00pa30BaTeIbHON IIporpaMmme
MOJArOTOBKU YUYHUTENsl MaTeMaTuku. [loMrMo ee Ba)KHOCTH Kak caMOCTOSITENIbHAS AUCLUILIIMHA, OHA
SBJISICTCS OCHOBOHM JJIi M3Y4eHHUS TakuX AUCHUILIMH, Kak «Teopus (QyHKUuI NeliCTBUTENHLHOIO
nepemMeHHoro», «Teopus GyHKIMHA KOMIIEKCHOTO TepeMeHHOro», «Jluddepennuansase
YPaBHEHHUS U yPaBHEHUS C YaCTHBIMH MPOU3BOAHBIMIY, «UKCIIEHHBIE METOABY, «PU3KKa» U Ap.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUITINHBI

[Ipouecc wu3ydyeHHss AMCUMIUIMHBI HampaBieH Ha  (OPMUPOBAHHE  CIEAYIOLIUX
KomnemeHuuu.

— Cnoco0eH MPOSKTUPOBATh M PEATU30BLIBATH MPOrPaMMy OCHOBHOTO M CPEIIHETrO
ob1ero o6pa3oBaHus B peaAMeTHOH obmacT Marematuka (ITK-1).

HanMeHoBaHMe ¥ KOJ HHAMKATOPOB JOCTHKEHUS KOMIIeTEHIIMI:
B pe3synbrare nuzydeHust JUCHUTUITMHBI 00YYaAIOMUNACS TOJKEH:

3HaMmMb:
- TIK-1.1: 3HaHMe OCHOBBI METOAMKH IIPENOJaBaHMs, OCHOBHbIE MPUHIUIBI JESITEIbHOCTHOTO
MOJIX0J1a, BUJIbI U IPHUEMbI COBPEMEHHBIX MEAarornyeckux TEXHOJOTM B 00JacTH MaTeMaTUKH
(3.1);

- [1IK-1.2: 3Hanue pabodeil mporpaMMbl U METOJIMKH 00yYeHHUs IO MaTeMaTHke (3.2);

ymembp:
- [1K-1.3: ymeHue miaHupoBaTh ¥ MPOBOAUTE yueOHbIE 3aHATHS 1o MaTemaTuke (Y.1);

- IIK-1.4: ymeHue wuCHoOIB30BaTh METOABl M CPEACTBA MEJArorMyeckoro MOHHUTOPHHTA,
MO3BOJISIOIINE OLEHUTh CTeNeHb CPOPMHPOBAHHOCTH Yy JeTell KauecTB, HEOOXOIMMBIX IS
JanbHeWIero o0yyeHus 1 pa3BuTus 1o marematuke (V.2);

énaoemsp:
- [IK-1.5: Bnagets popmamu 1 METOIaMU OOYUEHHUS, B TOM UHCIIE BBIXOSMIIMMHU 32 PAMKH YUSOHBIX
3aHATUI: TIPOCKTHAS NIEATEILHOCTD, J1a00paTOPHBIE IKCIIEPUMEHTHI, TPAKTUICCKUE 3aHATUS U T.II.

(B.1).



4. OFbEM JIUCHUILIMHBI Y BUJIbI YYEBHOM PABOTHI

OO01mas TpyA0eMKOCTh TUCIUTIINHBI COCTaBISeT 12 3a4eTHBIX €IMHUIL.

Bun yae6HO# paboThI Bcero Cemectp

4acoB 1 2 3 4
AyIuTOpHBIE 3aHATHS (BCEro) 150 42 42 22 44
B tom unciie:
Jlexmmm (J1) 62 18 18 8 18
[Ipaktuueckue 3austus (I113) 88 24 24 14 26
Cemunapsl (C) - - - - -
JlabopaTtopusie padoTs (JIP) - - - - -
CamocrosiTesabHas padora cryaento (CPC) 201 111 39 14 37
(Bcero)
B Tom uncie:
[ToAroToBKa K JEKIIMOHHBIM M MPAKTUICCKUM 50 30 10 - 10
3aHSATUSIM
KommokBuym 50 30 10 - 10
Teopernueckuii orpoc 50 30 10 - 10
WuauBuayanbHOE TOMAIIHEE 3a/JaHue 37 21 9 - 7
IToaroToBKa K TECTHPOBAHUIO 14 - - 14 -
Buj npoMexxyTo4HO#t arTectanuu (3aver, - 9K3a- | dK3aM | 3a4eT | 9K3a-
HK3aMeH) MEH eH MEH
DK3aMeHBI 81 27 27 - 27
OO01ast TpyA0E€MKOCTh qac 432 180 108 36 108

12 5 3 1 3
3aUETHBIC €IMHUIIBI

5. COAEP) KAHUE JUCHUIIJIMHBbI
5.1. Conep:xanue pa3nenoB (MoayJieil) 1M CHUILTHHbBI

Ne | HammeHoBaHue
n/m | pasaena (MoayJisi)

Conepxanue

AUCHHILIMHBI
1. | Muo:xkecTBa, cucTemMa MHokecTBa AEMCTBUTEIBHBIX YUCEN, OTPAHUYEHHBIE U
AEHCTBUTEJIbHBIX HEOI'PAaHUYEHHBIE  YHUCJIOBBIE MHOXECTBA, aKCHOMa O

yucesl. DyHKIun

cymecteoBanun TBI' m THI' orpanMdeHHOro MHOXECTBa.
Moayns  IEUCTBUTENBHOTO  4YHMCJIA, CBOMCTBA  MOJIYJIS.
N3o0pakeHne neMCTBUTEIHHOTO YHCTIA.

OcCHOBHBIE  YHCIIOBBIE NPOMEXYTKH. (OCHOBHBIE
MOHSATHSI (OKPECTHOCTD, MTpe/iebHas TOUKa U JIp.)

[Tonstne Qynkuuu (ompenenenue f(x), cmocoObI
3aaHusi, paBHble (DYHKIUH, omepamuu HaJ (QYHKITUIMH,
MOCTOSIHHBIE (DYHKIMM, CIIOXKHAs M oOpaTHas (QYHKIUH).
[TocnenoBarenpHOCTH (ompenenenue, YHUCIIOBAst
MOAMNOCIE0BATENbHOCTh,  MOHOTOHHBIE,  OIPAaHUYEHHBIE)
Hexotopeie Tumbel moBefeHUsT (QYHKIIMA (MOHOTOHHOCT,
OTPAaHUYEHHOCTh, Y€THOCTh U HEYETHOCTh, MEPUOTUTHOCTH).




Ipenen

[Ipenen yncnoBol MociienOBaTENIbHOCTH. beCcKOHEUHO
MaJible 1 O€CKOHEYHO OOJIbIINE ITOCIIEI0BATCILHOCTH.

Onpenenenne npenena GyHKIMU B Touke mo Komu u
I'eiiHe, MX DKBHMBAJICHTHOCTb. TeopeMa O €IMHCTBEHHOCTH
npeaena. becKoOHEYHO Majble BEJIWYUHBI  (OINpeAcIiCHHUE
OCCKOHEYHO MaJol BEIUYHMHBI, TEOPEMBI O CyMMe
OCCKOHEYHO MAaJIbIX BEJIWYWH, MPOU3BEACHUN OTPAHUYCHHOU
U OECKOHEYHO MaJIOM  BEJIMYMHBLI, HEOOXOAUMOE U
JIOCTATOYHOE YCJIOBUE JIJIsI (XILrD f(x)=A).

0

Teopemsl 0 npenenax (Mpeaesa CyMMBbl, IPOU3BEIECHUS
Y YaCTHOIO0, O coXpaHeHHH (YHKIMEH 3HaKa CBOETO MpeJena,
0 COXpaHEHUH IpeNIeIoM 3HaKa (GyHKIUH, TeopeMa O Tpeaese
npoMexxyrouHor pyHkiuu). CpaBHEHHE OECKOHEYHO MAaJIbIX
BEIMYMH. OKBHUBAJCHTHbIE OCCKOHEYHO Mainble. [lepBbiid
3aMeuaTenbHbli npeen. OQHOCTOpOHHHE MPeAebl PYHKIIHH.
[Ipenen ¢ynkuun Ha OeckoneuHoctH. HecoOcTBeHHBIE
npenesbl. Teopembl 0 OeCKOHEYHO OONBIIUX M OECKOHEYHO
MaJbIX.

CyuiecTBOBaHUE Mpeena MOHOTOHHON OIpaHUYEHHOMN
MOCIE0BATEIBHOCTH. BTOpoil  3amevaTenbHbId  MpeJed.
[IpuHuun BIOXEHHBIX OTpe3KoB. llpuHIMD cxoaumocTu
(Teopema 0 mpezene MOANOCIEI0BATENILHOCTH, CXOMASAIIEHCS
MOCJIeI0BATENIbHOCTH, Teopema bonbrano-Beepurpacca o
CYLIECTBOBAaHMM  CXOJALICHCS  MOJNOCIEA0BAaTEIbHOCTH
OTpaHMYEHHOM MOCIIeI0BATEILHOCTH).

HeoOxonumoe u JI0OCTaTOYHOE yCIIOBUE
CYILLIECTBOBAHUS INpelesia YHUCIOBOM IOCIEIOBATEIbHOCTH.
VYcnoBue cylecTBOBaHMsI KOHEYHOTO Mpeena s QyHKIHUH.

ACHMITOTHI.

HenpepbiBHOCTB.
DJIeMeHTapHbIe
GyHkumMu

HenpeppIBHOCTE QYHKIIMHM B TOUKE U HA MHOYKECTBE.
HenpepelBHOCTE  CyMMBI, IPOU3BENEHUS U  YacTHOIO
HenpepbIBHBIX (QyHKuMHA. Ilepexon k mpeneny moJ 3HAKOM
HenpepbiBHOW  (yHKIMU.  HempepbIBHOCTH — CIIOKHOMU
¢byHkuu. OJHOCTOPOHHSISI HENPEPBIBHOCTh. TOUKM pa3pbiBa
(GYHKINH, UX KITacCU(pUKAIIHSL.

CpoiicTBa (YHKIMI, HENpephIBHBIX Ha OTPE3KE.
Teopema 0 cCyliecTBOBaHMM M HENPEPHIBHOCTH OOpaTHOMN
¢yakiuu. IloHATHEe paBHOMEPHO HEMPEPBHIBHON (YHKIUU.
PaBHOMEpHAs HENpPEpBIBHOCTE HENPEPBIBHON Ha OTpPE3KE
GbyHKIUY.

CreneHHass (QyHKIUS C HaTypalbHBIM IIOKa3aTeleM,
cBorictBa. CremeHHas (QyHKIUS C TEIBIM OTPUIIATEIBHBIM
nokasareiaeMm, cBoicrBa.  CyliecTBOBaHME  KOpPHS €
HaTypaJbHBIM  ToKa3zareneMm. CremeHHas  QyHKUHUS C
panyoHanbHBIM IOKa3areneM. OmnpeneneHne M CBOWCTBA
CTETNEHH C palMOHAIBbHBIM Toka3areneM. OrmnpeneneHue u
CYLIECTBOBAHHME CTENIEHU C MPPALMOHAIBHBIM IOKa3aTeleM.
[TokazatenpHast ¢yHKIMS U ee cBocTBa. CyliecTBOBaHUE
norapudmoB. Jlorapupmuueckas (yHKIHS U €€ CBOICTBA.
Cs3p Mexay JorapudpMaMu C pa3iMuYHBIMH OCHOBAaHUSIMHU.
CrenenHple (QYHKIMHM C JACWCTBUTEIbHBIM I10OKA3aTEJIEM.
HenpeppiBHOCT,  mOKa3aTenbHOM, JorapuMUUYEcKod U
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creneHHON (QyHKIuH. TpuroHomerpuyeckue u OOpaTHBIC
TPUTOHOMETpHUUYECKHE (DYHKIIMH, NX CBOMCTBA.

IIpousBoaHas u
augpdepeHnran

3amaun, NPUBOIAIIME K TOHATHIO TPOW3BOJHOM.
Omnpenenenue  MPOW3BOAHOM  (YHKIMM B TOUKE.
['eomeTpuyeckuii ¥ MEXaHUYECKUI CMBICI MPOU3BOTHOM.

HuddeperuupyemMocTs 1 HempepbIBHOCTH. [IpaBuia
muddepennmpoBanus. uddepeHunpoBanrne CIOXKHOH H
obparHo#t ¢pyHKIMH. [IpOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢dbynkumii. Jlorapudmudeckoe nuddepeHnrupoBanue.

Huddepennnan. ['eomerpudeckas HMHTEpPHpETALUS
muddepennmana. [TpaBuna nuddepeHIupoBaHms.
WHBapuaHTHOCTH bopmbl muddepeHnmana.
HuddepenuupoBanue GyHKIUH, 3aJaHHBIX MapaMETPUICCKH
U B TOJAPHBIX KoopauHatax. [Ipom3BojaHbBIE BBICHIMX
TTOPSIKOB.

OcHOBHBIE TEOpeMbI
nuddepeHIHATBHOTO
HCYMCICHUSA

Teopembr @epma, Pomrs, Jlarpamxka u Komm
(reomerpuyeckuii cmbica, ciuenactBus) IlpaBwina Jlomurans
packpeiTusi HeomnpeneieHHocted. dopmyna Teisiopa u ee
MIPUMEHEHHE B TPHOIMKCHHBIX BBIYHCICHHSIX.

[Tpu3Haky IMOCTOSIHCTBA, BO3pACTaHWS W YOBIBAaHUS
¢bynknuu. Makcumym u MuHUMYM O(yHKiun. [IpusHaku
IKCTPEMYMOB.  BBITYKIOCTE ¥ BOTHYTOCTh  TpaduKOB
¢byukuu. Touku neperuda. OOmiee uccienoBanue GyHKIUR
U TocTpoeHue ux rpadukoB. HaxoxaeHue HamOONBIIETO U
HAMMEHBIIETO 3HAYCHUN QYHKITUI.

HeonpeneseHHbli
HHTerpaJ

[lepBooOpazHasi ~ QyHKIMS ©  HEONpPEIeIICHHBIN
nHTerpan. OCHOBHbBIE CBOMCTBA HEONPEAEIIEHHOTO HHTErpala.
Tabnuiia OCHOBHBIX HHTETPAJIOB.

OcHoBHbIE METO/bI MHTETPUPOBAHUS!
VHTETPUPOBAHUE 3aMEHOM IEPEMEHHON, HHTETPUPOBAHKE 10
YacTsAM.

WNHuTterpupoBanue palMOHAIBHBIX byHKIUI
(MHOTrOUJIEH, IPOOHO-panMoHaNbHast GYHKIKSA, TPaBUIbHAS U
HempaBWbHAsS  paluoOHaNbHas  ApoOb).  [Ipocreiimue

panMoHalpHBIe POOM M WX HHTerpupoBaHue. PaznoxeHue
MPaBWJIbHON pPAallMOHAIBHON ApOoOM Ha CyMMY NPOCTEHIIMX.
[IpaBus0 MHTErPUPOBAHUS pallMOHATILHON APOOH.
WMHTerpupoBaHue  NpPOCTEHMIIMX  MPPALUOHAIBHBIX
¢ynkuuit. [TogcranoBku Ditepa.
HHTerpupoBaHnne HEKOTOPBIX TPUTOHOMETPUYECKHUX
BBIPAKCHUIA.

OnpenesieHHbIH
HHTErpaJ

3ajaun, NOPUBOIAIIME K IOHATHIO ONPEIEIECHHOTO
uHTerpaja (MJouaas KpPUBOJUMHEWHOW Tpameuuu, pabora
nepeMeHHol cuiibl). [IoHsTHE ONpeieIeHHOr0 HHTerpaia, ero
T€OMETPUYECKHUM CMBICIL.

HeoOxonumoe ycinoBue unterpupyemoctu. Huxaue u
BepxHHe cyMMbl  JlapOy  orpaHM4yeHHOM  (yHKUIMH.
HeobxonuMoe M 10CTaTOYHOE YCIOBHE HHTEIPUPYEMOCTH.
Knaccel  uHTerpupyeMbix  (GyHKUUH  (MHTETpUPYEMOCTh
HENpephIBHOW (YHKIIMH, HUHTETPUPYEMOCTh OrpaHUYEHHON
GyHKIMH €  KOHEYHBIM  UYHCIOM  TOYEK  pa3phbiBa,
WHTETPUPYEMOCTh  MOHOTOHHOW  QyHKumu) OCHOBHBIE
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CBOICTBA OMPEACICHHOTO UHTErpalia. Teopema o CpeaHeEM.

Wuterpan kak  QyHKIOUS  BEPXHEro  Mpemena.
CymiecTBOBaHHE  TEPBOOOPA3HOM ISl  HENPEpPHIBHON
¢ynkuun. Popmyna HeroTona-JleitOnuma. MuterpupoBanue
[0 YacTsAM B ONpeesIEeHHOM HHTerpajie.3aMeHa MepeMeHHOM
B OIpEIEICHHOM uHTerpajie. HHTerpupoBaHue 4YETHBIX,
HEYETHBIX U NePUOAUYECKUX (PYHKIIMIA.

[TpubnmxenHoe BBIUHCIIEHHE OIIPEEIIEHHOTO
uHTerpata  (GopMyna  OpSAMOYTOJNIBHHUKOB,  Tpamleluu,
Cumrncona).

8 | lpuiaoxenus [Tnomanp mWIOCKUX GUTyp B AEKAPTOBBIX M MOJSPHBIX

onpeaeIeHHOr0 KOOpJUHAaTaXx.
HHTerpaja Bbruncnenne o0bema Tena € 3aJaHHOM IUIOIIAJBIO
nonepeyHoro ceuyeHus. OObeM Tenna BpaleHHUs.
Brruncnenne JUTAHBI TJIaIKON KPHUBOM.
Huddepenunan anmuuel n1yru. KpuBH3HA MIIOCKOW KPUBOM.
[1nomaap MOBEPXHOCTH BpalllEHUSI.
dusnyeckue IIPUIIOKEHUS OIIPEAEIEHHOTO
MHTErpaa.

9 | Auddepenuuansbnoe OnpezneneHue (QYHKUMU HECKOJIbKUX IEPEMEHHBIX.
ucuncienne pynkuun | [lpexen pyHKINN HECKOIBKUX MEpeMEHHBIX. HempepbIBHOCTD
HECKOJIbKHUX (YHKLIHN HECKOJIBKUX NEPEMEHHBIX.
nepeMeHHBbIX. YacTHble NMPOU3BOJAHBIE, UX T€OMETPUUYECKUI CMBICI.
Oynkuuu. [Ipenen. HuddepenuupyemMocts  QYHKUMH  JIBYX  IEpEMEHHBIX
HenpepbiBHOCTS. (ompenenenue, HEOOXOOUMOE  YCIOBUE,  JIOCTATOHYHOE
Huddepenunpyembie ycnoBue). AuddepeHunpoBanue cioxHONH GyHKIUH.
(YHKIIMM HECKOJIBKUX Huddepernman GyHKIUN HECKOJIBKHX MEPEMEHHBIX
NIEPEMEHHBIX. (onmpeneneHue, TeOMETPUYECKUNH CMBICA, HHBApHAHTHAs
OkcTpeMyM pyHKUINU dbopma nmuddepeHnmana mepBoro  MHopsAkKa, IpaBuia
HECKOJIBKUX HaXO0XACHHUS muddepernnana). Juddepennunan B
MEPEMEHHBIX. MPUOIMKEHHBIX BBIYUCICHUSIX.

VYpaBHEHHE KacaTe€IbHOM INIOCKOCTM W HOPMalu K
MTOBEPXHOCTH.

JuddepenumpoBanue HesBHONH (yHKIMH. YacTHble
Mpou3BOJHBIE U JuddepeHanbl  BBICIIUX  MOPSAKOB.
®opmyna Telnopa ans GyHKINU ABYX HEPEMEHHBIX.

[Ipon3BoHas o HanmpaBiieHUto. [ pajneHT.

Omnpenenenue MaKCcHUMyMa u MUHHMYMa.
Heo6xomumoe ycmoBue skctpemyma. JlocTtaTouHoe yclioBHE
9KCTpeMyMa Il PYHKIIUH IBYX MEPEMEHHBIX.

VYcnoBubIin skcTpemym. Haxoxnenne HanOoNbIero u
HAaMMEHBIIETO 3HAYECHUH.

10 | UHTerpanbHoe 3amayn, NPUBOAAIIME K  TOHATHIO  JBOWHOTO
ucunciaenne GyHkuuum | uHTerpana. OrmnpeneneHue  JABOWHOTO  MHTErpaia, €ro
HECKOJIbKHX CBOMCTBA.

NepeMeHHBbIX. Bbruncnenre  BOMHOrO  MHTErpaja  MOBTOPHBIM
JIBOIHOI U TpOIHOU VHTETPUPOBAHMEM. 3aMe€Ha IIEPEMEHHOM B  JIBOMHOM
WHTETpaJl. uHTerpane. J[BolHOI HHTErpai B MOJSIPHBIX KOOPAWHATAX.
KpuBonuHelinbie [Ipunoxenns  nBoiiHoro  uHTerpana. llonsaTue
WHTETPAJIbI. TPOMHOTO HWHTErpana. 3aMeHa IEPEMEHHBIX B TPONHOM
nHTEerpase. TpoOWHOW HMHTErpaJl B UWIMHAPUYECKHX H




chepuyeckux  KoopAwHaTaxX. [IpuiokeHWs:  TPOWHOTO
UHTETpaa.

3amaya o0 paboTe IUIOCKOTO  CHUJIOBOTO  IOJIA.
OmpenenieHne, OCHOBHBIE  CBOMCTBA M BBIUMCICHUE

KpUBOJIMHEWHOr0O uHTErpania I poxaa.

Kpuonuneiinpie unterpansl Il poga. CBsizb Mexay
KpuBOJIMHEHHbIMU uHTerpasiamu [ u Il poma. dopmyna
Pumana-I'puna. HezaBucumMoCTh KPUBOJIMHEMHOIO MHTErpalia
OT IIyTH UHTEIPUPOBAHUS.

11 | Paasl. YucnoBoii psia. OcHoBHble nOHATHS. [lpumepsl.
UucnoBble psijibl. CgoiictBa cxonsmuxcsi psgoB. ['eomerpudeckuii  psj.
OyHKIMOHANBHBIE psiibl. | [apmMoHmueckuii psa. HeoOXonuMmblii MpU3HAK CXOAWMOCTH
Crenennsie psaabl. Paasl | psga. Heobxoaumoe M 1OCTaTOYHOE YCIOBUE CXOJUMOCTHU
Dypse. psanos(kputepuii Komm).

[Ipu3Haku CXOIMMOCTH PAAOB C IOJIOKUTEIbHBIMHU
YiIeHaMU: T[pU3HAK cpaBHeHMs, npusHak [lamambGepa,
pagukanbHbli  npu3Hak Koy, uWHTErpajapHbIl NOpU3HAK
Komm.

AOcomoTHasT U YCJIOBHAas CXOJUMOCTb  PSJIOB.
3nakouepenytoumecs psiabl. Teopema Jleitonuna. Teopemsbl o
CXOASIUXCS pAnax (IepecTaHOBKAa UIEHOB aOCOJIOTHO
cxopsierocs psjaa, reopema Pumana).

[Tonstre (YyHKIMOHATBHOW MOCIEAOBATEIBHOCTH U
(YHKIMOHATBHOTO PAJIA.

[Tonstue crenenHoro psaa. Teopema AGens. Panuyc u
UHTEpBaJl CXOJUMOCTHU. TeopeMbl O CTENEHHBIX psaax
(paBHOMEpHas CXOJIUMOCTb, WHTEIPUPOBAHUE u
Qg depeHIpoBaHuE).
3ajaua 0 pa3NoKeHUM (PYHKUMU B CTENEHHOM psna. Psan
Teitnopa. /locrarouHoe yciioBue pazioKUMOCTH (PYHKIMU B
pan Tennopa. Pasznoxenue byHKUINH
sin x, cosx, e, In(1+ x), (L + X)* B cTeneHHOM psif.

5.2 Pa3aenbl AUCHUIUIMHBI M MEKIMCIUIIJIMHAPHbIE CBA3HU ¢ 00ecnieYynBaeMbIMHU
(mocJsIenyOmMMH) AUCHUTIHHAMHA
Ne HaumeHoBaHue Ne pa3nesnoB 1aHHON AV CHUIIMHBI, HEOOXOAUMBIX J1JIs1

n/m | odecneynBaeMbIX u3y4yeHus odecrneynBaeMbIX (I10CJIeYIOMIMX) AU CHUUILINH
(mociieqyommx) 1 2 3 4 5 6 7 8 9 | 10 | 11
AUCHUILINH

1. | Anredpa +

2. | F'eomerpus + +

3 | Teopusi uncen u + + +
YHCJI0BbIE CHCTEMBbI

4 | Teopus pyHKumii + + + + + + + +
KOMILJIEKCHOT' O
nepeMeHHOro

5 | Teopus pyHkumii + + + + + + +
JefCTBUTEJILHOIO
nepeMeHHOro




6 | Auddepenunanbubie |+ + + + + +
YpPaBHEHHA
7 | UcTtopust MaTemMaTuku | + + + + + +
8 | ®usuka + + + + + +
9 Metoauka oﬁyqe}mﬂ + + + + +
MaTeMaTHKe
5.3. Pa3esbl AMCHMILVIMH M BU/bI 3AaHATHH
Ne | HaumeHoBaHMe pasjeiia Jlek IIpakr.| B TOoM 4ucie B CPC Bcero
n/ AUCHMILTUHBI U 3aH. HHTep-
1| AKTUBHOM
dbopme
1 kype, 1 cemecTp
1. | MHoxecTBa, cucrema 10 12 24 51 73
JeCTBUTEILHBIX YUCETL.
DyHKIMU
2. | llpenen 8 12 - 60 80
OK3aMeH - - - - 27
Bcero B 1 cemecTpe: 18 24 2 111 180
B mom uucne ¢ JeKI] | MPAaKT.
UHMEPAKMUBHOU (hopme 2 -
1 kype, 2 cemecTp
3 | HempepbIBHOCTS. 8 12 24 19 39
OnemMeHTapHble QYHKIUU
HHTerpabHOE NCUUCIIEHNE 10 12 20 42
(GYHKIIMM HECKOJIBKUX
nepeMeHHbIX. Psiibl
OK3aMeH - - - - 27
Bcero B 2 cemecTpe: 18 24 2 39 108
B mom uucne ¢ JIeKI] | MPAaKT.
UHMepaKmusHou ghopme - 2
2 Kypc, 3 cemecTp
4 | IlpousBoaHas u 2 4 24 4 10
muddepernman
5 | OcHOBHBIE TEOPEMBI 2 4 - 4 10
g depeHInaIbHOTo
VCUHCIICHUS
6 | HeonpenenenHuslif nuTErpan 4 6 - 6 16
3ager - - - - -
Bcero B 3 cemecTpe: 8 14 2 14 36
B mom yucne ¢ JIeKI] | TPAaKT.
UHMepaKmusHou ghopme 2 -




2 Kypc, 4 cemecTp

7 | OnpeneneHHbI UHTETPAIL. 6 10 - 10 26
8 | [Ipunoxenus 6 8 - 10 24
OIpeIeICHHOT0 HTErpaa
9 | duddepennmansHoe 6 8 249 17 31
UCYHCIEHUE IS PYHKIIMH
HECKOJIBKUX MEPEMEHHBIX.
DK3aMeH - - - - 27
Bcero B 4 cemecTtpe: 18 26 2 37 108
B mom yucne 6 JeKI[ | MpaKT.
UHMEePaKmusHou ghopme - 2
IK3amensl - - - - 81
BCETO: 62 88 50 201 432
B ToMm 4ucJie, HCNOJIb30BaAHHE HHTEPAKTHUBHBIX JIEKI] | TPaKT.
. 25 25
¢opm, Texnosornii
JIEKIIUU
Ne | HammeHnoBaHue pa3jiesa Conepxanue
n/m | (MoayJist) AMCHUILIMHBI
Jlekuun — 1 kypce, 1 cemecTp
1. MHokecTBa AEHCTBUTENBHBIX YHCE,
OTpaHHYEHHBIC U HEOTPAHUYEHHBIC YHCIIOBBIE
MHOXECTBA, akcnoMma o cymiectsoBannu TBI' u THI
OTPAaHUYEHHOTO MHO>KECTBA.
2. Motyns 1eCTBUTEIHLHOTO YUCIIa, CBOMCTBA
monyns. M3o0paxenue qeiCTBUTENLHOTO YKCA.
OcHOBHBIE YHCIIOBbIE TPOMEXYTKH. OCHOBHBIE
MOHSTHSI (OKPECTHOCTD, MIpeJIebHAasi TOUKa U Jp.)
MHo:xecTBa, ccTeMa
1 | TeficTBHTENLHLIX HHCRN. 3. [Nonsitue pynkimu (onpenenenue f(x), cmocoos!
F— 3aJlaHusl, paBHbIe (DYHKIIUHU, OTIepaIH HaJ
(GYHKIUSAMU, IOCTOSIHHbIE (PYHKIIMH, CIOXKHAs U
oOpartHasi QyHKIUH).
4. TlocnenoBaTenbHOCTD (OMpeaeIeHIe, YNCTOBas
MOANOCIEA0BATEIbHOCTh, MOHOTOHHBIE U
OrpaHUYEeHHBIC TIOCIIEI0BATEIILHOCTH)
5. HexoTopsie TUIIBI TOBeIeHUsT (DYHKITUU
(MOHOTOHHOCTbH, OTPAHUYEHHOCTh, YE€THOCTh U
HEYETHOCTb, IEPUOANYHOCTB).
6. IIpener 9MCIOBOM MOCIIEOBATEILHOCTH.
beckoHneuHo Maibie 1 OECKOHEUHO OOJbIITNE
MOCJIEIOBATEILHOCTH.
7. Omnpenenenue mpenena (GyHKIMH B TOUYKE IO
2 IMpenen Komm wm I'eiiHe, WX SKBHBAJEHTHOCThb. Teopema o

€IMHCTBEHHOCTH IIpeJIEea.

beckoHeuHO Mainble BenWYMHBI. TeopeMbl: 0 cCymme
OECKOHEYHO  MalbIX  BEIUYMH, MPOU3BEICHUU
OTPAaHWYEHHON M OECKOHEYHO MAajol BEJIIMYHHBI,
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HEOOXOAMMOE ¥ JOCTaTOYHOE  YCJIOBHE  JUIsI
lim f(x)=A.

X—Xg

8. Teopembl o0 mpenenax (mpeden  CyMMBl,
MIPOM3BENICHUS M YaCTHOTO, O COXpaHEHUH (DYHKIUEH
3HaKa CBOEro Mpenena, O COXPAaHEHUU MPeeioM

3HaKa ¢byHKuuy, TeopeMa 0 npenene
MIPOMEKYTOUYHON (DYHKITHH).
CpaBHeHune OECKOHEYHO  MaJbIX  BEJIMYMH.

ODKBHUBaJIEHTHBIE 0ECKOHEYHO MaJkIE.

9. [1epBbIit 3aMeuaTEIBHBIN MPEIE.

Opnocroponnune  npenensl  ¢yakinuu.  [Ipemen
¢byakuun  Ha  OeckoHeyHOoCcTH. HecoOcTBeHHBIE
npenensl. TeopeMbl O OECKOHEUHO OONBIIMX U
OECKOHEYHO MaJIbIX.

10.  CymectBoBaHwe  mpenena  MOHOTOHHOW
OTrpaHMYEHHOM MTOCIIE0BATEIBHOCTH.

Bropoii 3ameqarenbHbIi Ipeael.

ITpyHIMII BJIO’KEHHBIX OTPE3KOB.

11. TlpuHumMn cxomuMOCTH (Teopema O mpenene

MOIOCIIEA0BATENLHOCTH, cxoduieics
IOCJIEIOBATEIILHOCTH, Teopema Bbonwnano-
Beliepmitpacca 0  CyIIECTBOBAaHUHU  CXOASAIICHCS
IMOJIIOCIICA0BATEILHOCTH OTrpaHUYCHHOU

nocienoBarensHocTH). HeoOxonumoe u JocTaTogHoe
yCIOBHE  CYIIECTBOBAHMS  HpEAeNa  YUCIOBOH
[OCJIEIOBATENbHOCTH.  YCIIOBUE  CYLIECTBOBAHUS
KOHEYHOT0 npezena it QyHKIHA

12. AcUMIOTOTEL.

HenpepsiBHOCTD.
JJieMeHTapHble PYHKIMHU

13. HenpepsiBHOCT, (GYHKIMH B TOYKE H Ha
MHOJKECTBE.

HenpeprIBHOCTh CyMMBI, IPOU3BEAEHUS U YaCTHOTO
HENpepbIBHBIX (QYHKITHHA.

14. Tlepexox k mpezaeny moj 3HAKOM HENPEPHIBHOMN
¢ynkuuu. HempepbIBHOCTh CIIOKHON (YHKLINH.
OMHOCTOPOHHSISI HENPEPHIBHOCTh. TOUYKH pa3pbiBa
(byHKIMY, UX KIaccupuKanus

15. CgoiicTBa (hyHKIIUH, HEIPEPHIBHBIX HA OTPE3KE.
Teopema 0 CyIIECTBOBaHMM W HENPEPBIBHOCTH
o0OpaTHON (QyHKIUH.

16. CpoiicTBa (yHKIMH, HETPEPBIBHBIX HAa OTPE3KE.
Teopema 0 CyIIecCTBOBaHHH U HEMTPEPHIBHOCTH
00paTHON (hyHKIMH.

17. Crenennas  ¢QyHKUIUS ¢  HaTypaJbHBIM
MoKa3aTeJieM, CBOMCTBA.

CrenenHass (QyHKIUS C L[ETbIM OTPUIIATEIBHBIM
ImoKa3aTelieM, CBOMCTBA.

Cy1uiecTBoBaHME KOpHS c HaTypaJbHbIM
ToKa3aTeyieM.

CrenenHast GyHKIUS C palliOHATBHBIM MTOKA3aTeJIeM.
OnpeneneHre 1 CBOMCTBA CTEMEHH C pAllMOHATbHBIM

IMOKAa3aTeIIeM.
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OrnpeneneHne u CylecTBOBAaHNUE CTENEHU C
UPPAIMOHATLHBIM MTOKA3aTEJICM.

18. Tloka3arenbHas (QyHKIUS U €€ CBOMCTRA.
CymectBoBanue norapudmon. Jlorapupmudeckas
byakuust wW  ee  cBoMctBa. CBs3p  MEXKIY
norapudmamu ¢ pa3IMIYHBIMA OCHOBAHUSIMHU.
CremneHHble byHKIIIN c NeHCTBUTEIHHBIM
II0KA3aTEeJIEM.

HermnpepbIBHOCTD MOKa3aTeIbHOM, JIOTapuDMHUIECKOI
U CTENICHHOH (PYHKITHIA.

Tpuronomerpuyeckue U 00paTHbIE
TPUTOHOMETpHYECKHE (DYHKIIMHU, UX CBOMCTBA.

Jlekuun

— 1 kype, 2 cemecTp

IlpousBoaHas u
auddepenuunan

1. 3apauu, npuBOASIINE K TOHSITHIO TPOU3BOIHOM.
Onpenenenve MNPOU3BOMHON (QYHKIMH B TOYKE.
I'eomerpuuecknii u MEXaHUYECKHUU CMBICII
MIPOU3BOAHOM.

2. luddepeHunpyeMocTb U HENPEPHIBHOCTD.
[TpaBuna quddepeHnmupoBaHus.
HuddepennupoBanne  CIOKHOW W 0OpaTHOM

(GYHKIHH.

3. IIpousBoAHble  OCHOBHBIX  3JIEMEHTapHBIX
(YHKLHH.

4. Jlorapudmuaeckoe nuddepeHmpoBaHme.
Huddepennman. I'eomeTpudeckas HHTEPIPETALUSI
muddepennmana. [lpaBuna nuddepeHpoBaHms.
WuBapuanTHOCTh popMbl quddepeHnmana.

5.  JudpdepenuupoBanue  QyHKUUH, 3aJaHHBIX
napaMeTPUIECKH U B MOJIIPHBIX KOOPIWHATAX.
ITpon3Bo/IHBIE BBICHIMX MOPSIKOB.

OcHOBHBIE TeOpeMBI
Au(ppepeHnaaIbLHOro
HCUYMCIIeHUSA

6. Teopemsr ®epma, Pomrsa, Jlarpamxka u Kommu
(TreOMEeTpUYECKHU CMBICI, CIICIICTBHS)

7. IIpaBuna Jlonurans pacKpeITUs
HEONPEEIEHHOCTEN.

8. ®opmyna Teilmopa W ee MNpPUMEHEHHE B
NPUOJIMKCHHBIX BBIYHCIICHHUSX.

9. [Ipu3HAKH MMOCTOSHCTBA, BO3PACTAHUS U YOBIBAHHS
byHKINN.

Makcumym u  MuHMUMYM GyHKUuu. IlpusHaku
OKCTPEMYMOB.

10. BeInykocTh U BOTHYTOCTh I'paUKOB (DYHKIHH.
Touku neperuoa.

11. O6mee uccnenoBanue (QyHKIHMA U MOCTPOCHHE
UX rpauKoB.

12. HaxoxnaeHue HaWMOOIBIIETO W HAUMEHBIIETO
3HaYeHUI QYHKINH.

HeonpeaejieHHbIH HHTErpaJ

13. IlepBooOpa3Has (yHKIMS M HEONpeneTeHHBIN
WHTETpal.

OcHOBHBIE CBOWCTBA HEONPEIEICHHOTO0 HHTETpaja.
Tabymia OCHOBHBIX HHTETPAJIOB.
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14. OcHOBHBIE METO/IbI WHTETPUPOBAHUS
(uHTErpHUpOBaHME 3aMEHOU IIEPEMEHHOM,
WHTETPUPOBAHUE 110 YACTSAM).

15. VHrerpupoBaHHe paAlMOHAIBHBIX  (QYHKIHMNA
(MHOTOWIIEH,  JPOOHO-pamMOHaNbHAS  (YHKIIHS,
NpaBWIbHAS U HENPaBIIbHAS PAIl[MOHATBHAS JIPOOB).
16. Ilpocreiimme pamvoOHAIbHBIE JAPOOM H HX
UHTETPUPOBAHMUE. Pasnoxenune NIPaBUIILHOM
paloHaIbHOW JApoOM HAa CYMMY MPOCTEHUIIHUX.
[TpaBuII0 MHTErPUPOBAHHS PALIMOHATIHLHOM JIPOOH.

17. UnTerpupoBanue NpOCTEHUIINX UPPAHOHATIBHBIX
¢ynkuuii. [loncranoBku Diiepa.

18. HNHuTterpupoBanue HEKOTOPBIX
TPUTOHOMETPHUYECKHUX BBIPAKCHHUI.

Jlexnun

— 2 Kyp¢, 3 ceMecTp

1. 3agaun, npuBOAALINE K MOHITHIO ONPEAEIECHHOIO
uHTerpaia (IUlomajb KPUBOJIMHEHHON Tpaneuuy,
paboTa rnepeMeHHOM CHIIbI).

[Tonsitue OIIpEIeIIEHHOTO UHTErpania, ero
reomeTpuyeckuii cmbicia. HeoOxonumoe ycnmoBue
UHTETPUPYEMOCTH.

OnpeneneHHblil HHTErPaJ

2. Hmwxuaue u Bepxuue cymmbl J{apOy orpaHWYeHHOM

GyHKIHH.

HeoOxonumoe u JOCTaTOYHOE yCIIOBHE
UHTETPUPYEMOCTH.

Kitaccet MHTETPUPYEMBIX GyHKIMIA
(MHTErpupyeMoCTh HeNpepbIBHON ¢byHKLHY,
UHTETPUPYEMOCTh  OTPAaHUYEHHON  (QYHKIUU  C
KOHEYHBIM YHUCIIOM TOYEK paspbiBa,
UHTErPUPYEMOCTD MOHOTOHHOU (byHKIIM)

OcHOBHBIE CBOWMCTBAa OIPENEICHHOIO HWHTETpaa.
Teopema o cpetHEM.

3. HHrerpan kak (QyHKIUS BepxXHEro mpezena.
CymiecTBoBaHUE MEPBOOOPA3HON sl HEMPEPBHIBHON
¢ynkunu. Popmyna Herotona-JIeitOHuma.

WHTerpupoBanre 1O YacTsIM B  OINPENCICHHOM

UHTETpase.
3aMeHa TMEPEMEHHOW B OMPEICICHHOM HWHTErpale.
WuTerpupoBanue YETHBIX, HEUCTHBIX u

NepUOANYECKUX QYHKIUH.

[Tpubnmxennoe BBIYHMCIICHHE OIIPENIETIEHHOTO
uHTerpana (dpopmyna mpsSMOYTOIBHUKOB, TpaNelnHy,
CumricoHa)

HecoOcTBeHHbIE MHTETpAIBI.

IIpuioxenus onpeneieHHOIo
HHTErpaja

4. Ilnomaab TMIOCKUX QUIYp B JEKapTOBBIX U
MOJIIPHBIX KOOPAMHATAX.

Bbruncnenne o0bema Tena ¢ 3aJaHHOM IUIONIAJBIO
nornepeyHoro ceyeHus. O0beM Tena BpaleHusl.
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5. Bpiuncienne  AMHBI  TIAOKOW  KPUBOM.
Huddepennman anuasl ayru. KpuBu3Ha MmiIockoi
KkpuBoi. [1o1maaym moBepXHOCTH BpaIeHUsI.
dusnyeckue MPHIIOKEHUS ONpPEIETICHHOTO
WHTEerpaa.

6. Onpenenenne GyHKIIMN HECKOJIBKHUX MTEPEMEHHBIX.
[Tpenen GpyHKIMH HECKOIBKUX MTEPEMEHHBIX.

HenpepbIBHOCTD (DYHKIIMH HECKOIBKUX TEPEMEHHBIX
YacTHblE TPOU3BOJAHBIC, UX TEOMETPUUYECKUI CMBICI.

JAndpepennuannHoe
HcYHCcIeHHue 151 QYHKIUU
HECKOJIbKHMX NepeMeHHbIX.

7. Juddepenunpyemoctsb GbyHKIMl IBYX
MEePEMEHHBIX (Ompe/eseHrne, Heo0X0MMOe YCIIOBUE,
JIOCTaTOYHOE YCJIOBUE).

HuddepennupoBanne cioXHOU QYHKITHH.
Huddepennman GyHKIMH HECKOIBKUX TMEPEMEHHBIX
(ompenenenue, reOMeTPUYECKUN CMBICTI,
uHBapuaHTHas (opma guddepeHnrana TepBOTO
MopsIJIKa, IMpaBHIIa HaxXoKIeHUs nuddepeniuana).
Juddepennman B mpuOIMKEHHBIX BEIYUCICHUIX
VYpaBHEeHHE KacaTeIbHOW IJIOCKOCTH W HOPMAalIH K
MOBEPXHOCTHU

JuddepenunpoBanrie HessBHON (YHKITHH.

8. UYacrtapsle mpousBomHbie © aupdepeHnnasl
BBICHIMX MOPSIIKOB.

®opmyna Teiinopa s GyHKIMH IBYX EPEMEHHBIX.
ITpon3BosiHas no HampasiaeHHo. ['pajneHT.

9. Ompenenene MakCUMymMa ¥ MHUHHMYMA.
Heo6xonumoe yciaoBue s3kcTpemMyma.

JocraTouHoe ycioBHE S3KCTpeMyMma ais (pyHKUIHUU
JIByX NIEPEMEHHBIX. Y CIIOBHBIA SKCTPEMYM.
Haxoxnenne  HauOonbliero W HaMMEHBIIETO
3HAYECHUU.

Jlekuun

— 2 Kypec, 4 cemecTp

10

1. 3agaum, npuBoxAlIME K TOHATHIO JBOWHOIO
MHTETpaa.

Omnpenenenye JBOMHOIO UHTETpalla, €r0 CBONCTBA.
Beluncinenre JBOMHOIO MHTErpajga IOBTOPHBIM
UHTEIrPUPOBAHUEM

HNHTerpajbHoe ncUncIeHUe
(pyHKIIUM HECKOJIBbKHX

2. 3amMeHa epeMEeHHOH B IBOMHOM HHTETpaJe.
JIBOMHOM MHTETpal B MOJISPHBIX KOOPAUHATAX.
IIpunoxxeHns 1BOMHOTO MHTErpaia.

NepeMeHHBbIX.
JIBOWHOM M TPOWHOW UHTETPAJL.
KpuBonuHeliHble HHTETpaIbI.

3. IloHsATHE TPONHOIO MHTETpaIA.

3ameHa IEPEMEHHBIX B TPOMHOM HHTETrpalle.
TpolHOM  WHTErpall B  LMIUHIPUYECKUX U
chepryecKkux KOOpJAMHATAX.

IIpunoxeHus TPOMHOr0 MHTErpaIa.

4. 3agava 0 paboTe TIOCKOTO CHIJIOBOTO TTOJIS.
OmnpeneneHyue, OCHOBHBIE CBOMCTBA M BBIYHMCIECHUE
KPUBOJIMHEWHOTO MHTErpana I poaa.
Kpusonunelinsie naterpanst Il poga.
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5. CBs13b MEXIy KPUBOJIMHEHHBIMU WHTErpajamMu I u
IT pona.

®opmyna Pumana-I"puna.

He3aBucuMoOCTs  KpPUBOJIMHEMHOrO MHTErpana oOT
IIyTH UHTETPUPOBAHUS

11

Panni

6. YucnoBoii psana. OcHoBuble moHATHA. [Ipumepsr.
CBolcTBa CXOSIIMXCS PSIIOB.

I'eomerpuyecknii psaa. I'apMOHUYECKUH Psia.
Heo6xoauMblii pu3HAK CXOAUMOCTH pAJa.
HeoOxoaumMoe U OCTaTOUYHOE YCIOBHE CXOAMMOCTH
psanoB (kputepuii Komm).

[Tpu3Hakyu CXOAMMOCTH PSIOB C IOJOKUTEIbHBIMU
YJIeHaMU: IPU3HAK CpaBHEHUs, NpusHak Jlanambepa,
pagukanbHbl  npu3Hak  Komm, HWHTErpaabHbII
npusHak Komm.

7. AGCoNIOTHAs U YCIIOBHAS! CXOAUMOCTD PSIJIOB.
3Hakouepenyroumecs psabl. Teopema JleitoHuna.
Teopembl 0 cxomsmuxcs psaax (mepecTaHOBKa
YJCHOB a0CONIOTHO CXOMSIIErocs psja, Teopema
Pumana).

8. @dyHKUMOHANbHAs  MOCIEAOBATEIBHOCTh U
(YHKIIMOHAJILHBIN PSA.

[Tonstue crenenHoro psga. Teopema AGens. Paguyc
Y UHTEPBaJ CXOJUMOCTH.

TeopeMbl O CTENEHHBIX psgax (paBHOMEpHas
CXOJUMOCTB, WHTETPUPOBAHKE u
nuddepeHIpoBaHNE).

9. 3amava o pas3nokeHNH (PYHKIUU B CTETICHHOU PS.
Pan Teinopa. JlocTaTo4HOE YCIIOBHE Pa3IOKUMOCTH
¢yukuu B psan Telinopa.

Paznoxenne pyHKuui

sin x, cosx, e, In(L+ x), (1+ X)“ B creneHHoii ps.
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IIpakTuyeckue 3aHATHS

Ne
n/n

HaumenoBaHue pasjaeia
(MOyJIs1) M CIIUTLJINHbI

Conepxanue

IIpakTHYecKHe

3ansaTus — 1 kype, 1 cemectp

MHo:xecTBa, cCHCTeMa
JeldCTBUTEIbLHBIX YHCEJI.
DOyHKIUH

1. MHoOecTBa NeHCTBUTEIBHEIX YHCE]I,
OTPaHUYEHHBIE U HEOTPAHUYUEHHBIE YHCIIOBbIE
MHO’K€CTBa, akcuoma o cymecrsoBanuu TBI' u THI'
OTPAaHUYEHHOTO MHOXKECTBA.

2. Moaynb AeCTBUTEILHOTO YKCIIa, CBOHCTBA
Moyisi. U3o0pakeHue qeicTBUTENIBHOTO YHCTIA.
OCHOBHBIE YHCIIOBBIE MPOMEKYTKH. OCHOBHBIE
NOHATUS (OKPECTHOCTD, MPECNIbHAs TOYKA U JIP.)

3. llonsarue Gpynkuu (onpeaenenue f(x), cnocoObr
3aJ]aHNs, paBHbIC (YHKIIUHU, ONIEPAITH HAJT
(GYHKIUSAMU, TOCTOSTHHBIC (DYHKIUH, CIIOKHAS U
oOparHast pyHKIUN).

4. HekoTopsie TUIIBI TOBEACHUS (PYHKIUN
(MOHOTOHHOCTB, OTPAHUYEHHOCTh, YETHOCTh U
HEYETHOCTb, IEPUOANIHOCTD ).

5. KonrponbHas pabora Ne 1

IMpenen

6. IlocnemoBaTenbHOCTH (OTpeneneHne, rpaduk
HIOCJICI0BATEIbHOCTH, YHACIIOBBIE
MOCJIEIOBATEIBHOCTH, IX MOHOTOHHOCTD U
OTPaHHYCHHOCTD )

Ornpezenienne npejena YucioBou
HOCJICI0BATENbHOCTH. | '€OMETPHUECKHIA CMBICI.

7. beckoHEYHO MaJIble M OCCKOHEYHO OOJIBIIHE
YHCIIOBBIE TIOCTIEA0BATEIHHOCTH. CBS3b MEKIY
Humu. JlabopaTopHas paboTa 1o YuCI0BBIM
MOCIIEIOBATEIILHOCTSIM.

8. Ompenenenue npenena QyHKIUA B TOUKE,
reOMETPUUYECKUN CMBICIL.

beckoneuno manble pyHkiuu. Beruncnenue
IIPEJIETIOB.

9. CpaBHeHme OCECKOHEYHO MAaJIBIX  BEJIHYHWH.
DKBUBAJICHTHbIE OECKOHEUHO MallbIe.

10. [TepBorit 3aMeydaTeIbHbII npeer.
OpHocroponnue mnpeaensl. Ilpenen ¢yHkuuM Ha
6eckoHeyHocTH. HecoOcTBeHHbIE Mpeenbl.

11. Bropoii 3ameuarenbHbIl mpenen. Berumcnenue
IIPEJIENOB

HenpepbIBHOCTE.
JJiieMeHTapHble PYHKIUH

12. HenpepsiBHOCT, (YHKIMM B TOYKE M Ha
MHOECTBE.

HenpepbIBHOCTh CyMMBI, POU3BENIEHHUS U YACTHOTO
HETPEPHIBHBIX (DYHKITHIA.

14. OnHOCTOPOHHSAS ~ HENPEPHIBHOCTH.  TOUYKH
paspbiBa QYHKIMH, UX KJIacCU(UKAIUSI

15. KonTposasHas pabora Ne 2

16.CgoiicTBa (pyHKIIMIA, HEMPEPHIBHBIX HA OTPE3KeE.
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17. Teopema o CcyIIeCTBOBAaHUM HETIPEPHIBHOCTH
obpatHoit ¢pyHkiuu. OOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKIIMU, UX OCHOBHBIE
CBOWCTBA.

18. TlokazarenbHas, jorapudMuUecKast ¥ CTCTICHHAS
byHKIHIH.

IpakTuyeckne 3ansaTus — 1 Kypc, 2 cemecTp

IIpousBoaHas u
nudpepeHaua

1. Onpenenenne Npou3BOAHON (YHKIHMU B TOUKE.
['eomeTpuyeckumit u MEXaHNYECKUU CMBICII
MIPOU3BOAHOMN

2. [lnddepeHupyeMocTb U HETIPEPHIBHOCTb.

[TpaBuna muddepeHpoBanHus. TexHnka
TQpepeHIpoBaHusl.
3. [IpousBoHas CIIOKHOM GyHKIIH.

Jlorapudmmaeckoe nuddepennmpoBanue.

4. Juddepenunan ¢yaxuuu. HHBapUaHTHOCTH
muddepenmana. Juddepenuan B mpuOIMKEHHBIX
BBIYUCIICHUSIX.

5. JuddepennmpoBanne (GyHKIUH, 33aTaHHBIX
napaMEeTPUYECKHU M B MOJIIPHBIX KOOPIUHATAX.
[Tpon3BOIHBIC BBICIINUX TTOPSIIKOB.

OcHoBHBIE TeOpeMBbI
auddepeHUAIBHOTO
HCYHCICHUSA

6. Teopembr depma, Pomns, Jlarpamxka m Komwu
(reoMeTpUYeCKU CMBICII, CIICICTBHS)

7. [TpaBuiia Jlonurans PacKpbITUS
HEONPEICIICHHOCTEH.

8. ®opmyna Teitopa W ee mNpUMEHEHUE B
NPUOJIMKCHHBIX BBIYHCIICHUSX.

9. IIpunoxenns MIPOU3BOHOM: MIpU3HAKU
MOCTOSIHCTBA, BO3pPAacCTaHUs U YObIBaHMSA (DYHKLUH,
MaKCUMyM ¥ MHHUMYM (YHKIMH, BBIIYKIOCTh H
BOTHYTOCTb T'pauKoB (DYHKIIMH, TOUKH Ieperuoa.

10. O6mee wuccnenoBanne (GYHKIHA U MTOCTPOCHHE
uX rpaMKoB.

11. Haxoxngenne HauOOJBIIET0 W HANMEHBIIETO
3HAa4eHUN QYHKIH.

12. KonrpomnbHas padora Nel

HeonpeaejieHHbIH HHTErpaJl

13. TlepBooOpa3Has W HeOIpeeIeHHBI HHTErpal.
IIpocreiimne METObI HHTETPUPOBAHMS.

14. WuTerpupoBanue MyTeM MOJABEIACHHS IMOJ 3HAK
nuddepenmana.

15. 3ameHa mnepeMeHHOW, WHTETPUPOBAHUE TII0
4acTsIM.
16. WHTerpupoBanne pOOHO-pallMOHATIBHBIX

byHKIMIA

17. UnTerpupoBanue MppaluoOHaIbHBIX (QYHKIHMHA U
TPUTOHOMETPHUYECKIX BBIPAKCHHIA.

18. KonrpomnbHas padora Ne2
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IIpakTuyeckue 3aHATHS — 2 KypC, 3 ceMecTp

OnpenesieHHbI HHTETPAJI

1. BpluncneHue uHTErpana IO  ONPEACICHHUIO.
IToBTOpEHNE TEXHUKU UHTETPUPOBAHUSI.

2. Hwxuue n Bepxuue cymmsl JlapOy orpaHndeHHOM
GyHKIHH.

3. HNuTerpan ¢ mEepeMEHHBIM BEPXHUM TIPEIEIIOM.
dopmyna Hetorona JleiOHuIa.

4. HnterpupoBaHue 10
MEPEMEHHOM.

qacTiaM n 3aMCHa

5. HecoOGcTBEHHBIE MHTETPAJIBI

IIpuioxenus onpeaeieHHOI 0
HHTerpaja

6. Beluucienwe IUIOMIANM IUIOCKUX (UTYyp B
JIEKapTOBBIX KOOPJAMHATAX.

7. BeruncieHue miomaay 1 JUIMHBI TyTH B TOJISPHBIX
KOOpPJIMHATAX.

8. Brruncienune o00beMa
TIOTIEPEYHOTO CCUCHUSI.

Tela W IUIOIIAIH

9. [IpunosxeHus onpeaeneHHOr0 HHTErpaia

10. Kontponbnas padora Nel.

JAudppepennunanbHoe
HCYHUCJIeHHE I (PYHKIHH
HECKOJIbKHX IePeMEHHbIX.

11. ®dyHKIUMU HECKOTBKUX MepeMeHHbIX. O0nacTh
onpezeneHus. JINHUU ypOBHSI, TOBEPXHOCTH YPOBHSI.

12. TIpenen u HENIPEPHIBHOCTD (PYHKIUU ABYX
MIEPEMEHHBIX.

13. YacTHbie Mpou3BoiHbIE U TU(depeHITHATBI
(GYHKIINY HECKOJIBKUX MIEPEMEHHBIX.

14.YactHble MPOU3BOAHBIE CIOKHON (QPYHKIIHH.

15.KacarenpHas INIOCKOCTh U HOPMaJb K
nosepxHoctu. Popmyina Teiiopa.

16. UccnenoBanue GyHKIMI HAa SKCTPEMYM.

17. KontposabHas padora Ne2.

18. TectupoBanue o Teme «DyHKIIMU HECKOIBKUX
MIEPEMEHHBIX»

IIpakTH4eckue

3aHATUS— 2 KYpC, 4 cemecTp

10

HNHTerpajbHoe HCUHMCICHUE
(pyHKIIUHM HECKOJIBbKHX
NepeMeHHBbIX.

JIBOMHOM U TPOMHOW MHTErPaJL.
KpuBonmHeliHbIE HHTETPATIBL.

1. JIBoiiHo# uHTerpai. Boruncnenue 1BORHBIX
UHTErPAJIOB.

2. 3aMeHa IepeMEHHBIX B JBOWHOM MHTETpaJIe.
JIBOVHBIE MHTETPaIbI B IIOJISIPHBIX KOOPAUHATAX.

3. [lpumeHeHne NBOMHBIX HHTETPAIOB K
BBIYHCIICHUIO ILJIOIIAACH.

Brraucnenne 005EMOB C ITIOMOIIBIO IBOMHBIX
VHTETPaJIoB. BIUnCIIeHNE TUI0MIA 1A TOBEPXHOCTH.

4. TpoiiHoi nHTerpan. Beruncinenue TpolHbIX
UHTErPAJIOB B IIPSMOYTOJIBHBIX JEKAPTOBBIX
KOOPJIMHATAX.

5. 3aMeHa NepeMEHHBIX B TPOMHBIX UHTETpaiax.
ITpunoxxeHus TPOMHBIX UHTETPAJIOB.
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6. KonrponbHas padota Nel

7. KpuBonuneiinbie unterpaisl [ u Il pona.

8. ®opmyna ['puna. YciioBus HE3aBUCUMOCTH
KPUBOJIMHEHHOTO UHTErpaja OT MMyTH
HHTErpUpOBaHUS.

9. Ilpuno>xeHus: KpUBOJIMHEHHBIX UHTETPAJIOB.

10. Yucnossie pssibl. OCHOBHBIEC TOHSTHSL.
Heo6xoauMblil npu3HaK CXOIUMOCTH.

11-12. JIocTaTo4HbIE TPU3HAKH CXOAUMOCTH PSJIOB C
[MOJIOKUTENBHBIMYA WICHAMH.

13. 3nakonepeMeHHbIe Psibl. AOCOTIOTHAS U
YCIIOBHASI CXOAUMOCTb.

14. CxoguMocTh (PYHKIIMOHATBHBIX PSAIOB.

11 Psaabl
CreneHHble psibl.
15-16. Psn Telinopa. Pa3noxxenue QpyHKIuii B
CTETICHHOM Pl
17. KonTtponbHas padora Ne2.
18. TectupoBanue 10 TemMe «Psab»
6. JABOPATOPHBI ITIPAKTHKYM
JIabopaTopHBIi MPAaKTUKYM Y4eOHBIM TIAHOM HE MIPEIYCMOTPEH
7. MIPUMEPHAS TEMATHUKA KYPCOBBIX TIPOEKTOB (PABOT)
KypcoBoii mpoekT (paboTa) yueOHBIM IIIIaHOM HE MPEyCMOTPEHBI
8. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI
a) OCHOBHAsl JIUTEepaTypa:

1. Bepmanm, A.®. KpaTkuii Kypc MaTemMaTuueckoro aHanusa [ Tekct]: ydyeOHoe nmocobue
i By3oB / A.®. bepmant, U.I'. Apamanosuu. — 13-e u3., crep. - CI16.: Jlans. — 2018.

2. Quxmeneonvy, I. M. OCHOBBI MaTeMaTHYeCcKOro aHanmm3a [TekcT]: ydeOHOe mocobue s
By30B [Tekct]: /I'. M. ®uxteHronsll. - 8- uza., crepeorur. - CI16.: Jlans. - 2016. . T. 1.
- CI16., 2006. - 448 c.

3. @uxmeneonvy, I'. M. OCHOBBI MaTeMaTUUYECKOTO aHanu3a [Tekct]: ydeOHOe mocobue st
By30B / . M. ®uxTenronbi. - 8-¢ usg., crepeorut. - CI16.: Jlans. - 2006. - T. 2. - CII0.,
2016. - 464 c.

4. [Mucvmennwvrti, /I T. KOHCTIEKT JIEKIIUH IO BBICIICH MaTeMaTHUKE B 2-X 4acTsaxX: TpuaIaTh
mecthb gekiuii: [Teker]: yue6Hoe mocodbue Y. 1 / JI. T. [luceMenHslit. - 6-¢ uza. - M. :
Atipuc-mipecc, 2018. - 288 c.

5. Iucemennwuii, /I T. KoHCIIeKT NeKUUi MO BBICIIEH MaTeMaTuke B 2-X 4acTsax: Tpuamarsb
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mrecthb Jgekiuii: [Teker]: yue6Hnoe mocobue Y. 2 / JI. T. [luceMenHslid. - 6-¢ u3a. - M. :
Aiipuc-tipecc, 2018. - 256 c.

0) 10MOJIHUTEJIbHAS JINTepaTypa:

1. bepman, I'H. COopHUK 3amad IO Kypcy MaTeMaTuyeckoro aHanm3a [Tekct]: ydeGHOe
nocobue / I'.H bepman. - 22-e nepep. - Cn6: [Ipodeccus, 2018.

2. 3asopyesa, B.I'. CamocTtosTenbHas paboTa cTyaeHToB 1o TeMe «lIpousBoanas» [Tekcr]:
METOIMYECKUE PEKOMEHIAINH I CTyIeHTOB 1eBy30B / B.I'. 3aBopyesa, O. B. Ka3zanuna;
buiickuii en. roc. yu-T uMm. B. M. lllykmmuna. — buiick : BIIT'Y um. B. M. lllykmmna, 2008. —
79 c.

3. 3aseopyesa, B.I'. Onpenenennbiit uaTErpai [TeKcT]: MeToquYeCKHe PEKOMEH AN TS
cryaenTos neaBy3oB / B. I'. 3aBopyeBa, A. A. Cupotkuna, P. A. Komapos; buiickuii nen. roc.
yH-T uM. B. M. lllykmnna. — buiick: BIIT'Y um. B. M. lllykmuna, 2008. — 65 c.

4. CamocrosTenbHast paboTa CTyAeHTOB 10 Teme «OmnpeneneHnblii naTerpam [ Tekcr]:
METOMYECKIE PEKOMEHAALINH Ui CTyAeHTOB MeaBy30B / Coct.: B. I'. 3aBopyeBa, A. A.
Cupotkuna, H. A. XKubposa, P. A. Komapos; buiickuii nes. roc. yu-t um. B. M. lykmuna. —
buiick: BIII'Y um. B. M. lllykmnna, 2008. — 59 c..

5. 3aeopyesa, B.I'. CamocTtosTenbHas padoTa cTyaeHToB 1o Teme «Psaapny [Teker]:
METOMYECKHE pEKOMEHAAlNHU Ui CTyeHTOB neaBy3oB / B. I'. 3aBopyesa, O. C. Hanumoga,
O. C. 3s6mmukas; buiickuit men. roc. yH-T um. B. M. lllykmuHa. — buiick: BIIT'Y um. B. M.
[ykmnna, 2008. — 115 c.

6. 3asopyesa, B.I'. ®ynkuuu u ux cBoiicta [ Texcr]: cOOpHUK TecTOBBIX 3amanuii / B. T
3aBopyesa, O. 1. lapruis; buiickuit nex. roc. yH-T uM. B. M. Illykmuna. — buiick: BIIT'Y
uM. B. M. Hlykmuna, 2009. — 95 c.

7. 3mobmna, C.B Maremarndeckuii aHaiv3 B yHOpaXHEeHUsX | 3amadax/3moomna C.B.,
IMocunensckasg JI.H., M.: DUSMATIJIIAT, 2009, 360 c.

8. Pabywxo, A.Il. CoopHux uHIMBUIyaIbHBIX 3aJaHU 10 BICHICH MaTeMaTuke. B 4-x 4.
[Tekcr]: yuebnoe mocodue Y. 1/ [Tox pen. A.Il. PsaGymko. - 2008.

9. Pabywxo, A.Il. CoopHux uHIMBUIYaTbHBIX 3aJJaHUI 1O BBICIIEH MaTeMaTHke. B 4-x 4.
[Tekcr]: yuebnoe mocodue Y. 2/ [Tox pen. A.Il. PaGymko. - 2008.

B) IpPOrpaMMHoOe odecreyeHme:

1. PabGota Ha KOMIbBIOTEPE MPOBOAUTCS C MCIOJIB30BAaHMEM JIMLEH3MOHHBIX BepCUM
ornepanuonnoi cucrembl Microsoft Windows XP Prof.

2. JInst paboThl B OMOIHMOTEKE HCTIONB3YETCsl OOIIEBY30BCKOE JTMIIEH3MOHHOE TPOTpaMMHOE
obecneuenue «pOuc-64», B cocraBe koroporo Bxoair APM «Karanoruzarop», APM
«Huratenb», APM «Anmunuctparop», APM «Kommiekraropy, Web-Upouc (CZ39.50)

3. Jlunensuonnas nporpamma AVYII (ILllaxTer) — koMIIeKC «DIEKTPOHHBIE BEOMOCTH

r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IIOMCKOBbIEC CUCTEMBbI:
1. HannonanbsHbii udpoBoii pecype PykonTt. Pexum noctyna [http://www.rucont.ru/].
2. YHuBepcuTeTcKas oubimoreka oH-naitH. Pexxum noctyma [http://www.biblioclub.ru/]. 6)
uHTEpHET-pecypcesl 1. http://www.4p.ru 2. http://marketing.com.ru

n) Illepeyennb yueOHO-MeTOAUYECKOT0 O0ecTiedeHNs /151 CAMOCTOAITEIbHON PadoThI
00yYaruuxcsi Mo JUCHUIINHE:
1. Opranmuzamusi caMOCTOSITENIbHON pabOThl CTYACHTOB B YUPEKIEHUHU BBHICIIETO OOpa30BaHUS
[Tekct]: meromuueckue pexomenmanuu / Coct.E.b. Many3una, E.3. Hopuna; Anraiickas roc.
Axanemus o0p-g um. B.M. lllykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIVINHbI

HanmeHoBaHHe MOMEIEHHH 1JIsl IPOBEACHHUS BCEX BUAOB YUeOHOU NEATEIBHOCTH, IPELyCMOTPEHHOM
y4eOHBIM [UIAHOM, B TOM YHCJIE HOMEIIEHHS [T CAMOCTOSATENIbHOM PaOOThI, C yKa3aHUEM IepeyHs
OCHOBHOTO 000pyJ0BaHHs, y4eOHO-HATISIHEIX II0COOUH 1 HCIIOIb3yeMOTr0 IPOrPaAMMHOT0 00eCIeUeHNUS

Anpec (MecTONOJIOKEHHUE)
HOMEIIEHHH 1151 IPOBEICHUS

BCEX BHJIOB y4eOHOH JeATeNbHOCTH
MIPEAYyCMOTPEHHOI

y4eOHbIM IJIAHOM (B Cllydae
peanu3anuy 00pa3oBaTeIbHON
IPOrpaMMBI B CETEBOIT hopme
JIONOJTHUTEIIBHO YKa3bIBACTCS
HaNMEHOBAaHHE OpTaHU3alUH, C
KOTOPOH 3aKJIFOYEH JIOrOBOP)

Ayn. 106 YueOHast husrueckas 1abopaTopust

quGHas{ ayauTopus A1 MPOBEACHUA 3aHATHIA JICKIITHOHHOI'O THIIA, 3aHSATHI CEMHUHAPCKOr'o TUlia,
KypPCOBOT'O IIPOEKTUPOBAHUS (BBIIIOJIHEHHSI KYPCOBBIX palboT), IPYIIIOBBIX U MHUBUAYaIbHBIX
KOHCYJIbTAllHii, TEKYILIEr0 KOHTPOJISI ¥ IIPOMEXKYTOUHOM aTTeCTalluu

CHCI_IPIaJ'II/BI/IpOBaHHaﬂ Me6em). Texuuueckue cpeacraa O6yLIeHI/I$[I KOMIIBIOTEPHI, 060pyﬂ0BHHI/I$[ JUIA
(DU3KKH, HATTMYHE TTOJKITIOUEHHS K ceTd MHTEepHET.

Microsoft WindowsXP Ne nuuensun 44039700, Microsoft Office - 2010 Ne nuuensun 49379849
Hepeweub JAUYEH3UOHHO20 NPOCPAMMHO20 obecneyuenus. Pexeuzumol nodmeepmcdaiomezo 00KyMeHma
Koncynomanm Ilnioc [Joeoeop Ne26 om 30.12.20222 OO0 «FOpxomny»

Mathcad University Classroom Perpetual - 15 (cemesas sepcus) Koo PKG-7517-EN
PTC606002CD140-004

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A Borland
Developer Studio 2006 Professional AcademicEdition (cemesasn éepcun JKusas mamemamuxa 5.0
JKusas uszura

Jlozo Mupwi: Beposmuocmu

Bupmytmbubte .mﬁopamopuu: 3.ael<mpul¢ecm30 u macHemusm, Onmuka u B60.JIHbl, Mexanuka u
Dnexmpoounamuka

JKusas cmamucmuxa SKU: BDB0O006WWXX004, cuem NeAA 38643-00 om 26 aszycma 2008 000
"Kuponan Jluyensuu Ne 201998313, Ne 20199834, Ne 201998319, Ne 201998311, Ne 201998310, Ne
20199835, Ne 20199838, Ne 201998312, Ne 20199839

Anmusupyc Kacnepckozo Cybnuyensuonnsiii docoeop CL{-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO no JUHEH3UOHHBIM COIJIallIECHUAM B CBOﬁOﬂHOM pacnpocTrpaHeHUH, B TOM YHUCJI€ MO
GNUGeneralPublicLicense u anamoram: 2 THC, 7-Zip, Adobe License: Adobe Flash Player;
Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense nau anaaor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License mam anamaor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop Tecros, LibreOffice

Poccuiickas ®enepauusi, 659300 r.
buiick, yn. CoBerckas, 9, yqeOHbIH
kopmyc 3

Ayn. 126 Yuebnast dpuzuueckas 1abopaTtopust

quﬁHa;{ ayauTOpus IJIs1 MPOBEACHUA 3aHATHIA JICKITUOHHOI'O THIIA, 3aHATHIA CEMHUHAPCKOTO THUIIA,
KYpPCOBOTO ITPOEKTHPOBAHUS (BBIIIOIIHEHHS KYPCOBBIX paboT), IPYNIIOBBIX U MHMBUIYaTbHBIX
KOHCYJIbTAaIlMH, TEKYIEro KOHTPOJISI ¥ MPOMEXKYTOUHOM aTTecTaluu

Creranm3npoBanHas MeOenb. TeXHnaeckue cpeacTBa 00ydeHHsI: CTallMOHAPHBIA KOMITBIOTEp, IKOJIBHOES
(usnueckoe 000pya0BaHNE, HATMYNE MOAKIIIOUEHHUS K ceTH MHTepHeT.

Ilepeuens muyen3uonH020 NPOSPaMmMHo20 obecneyenus. Pexkeusumoi noomeepoicoaiouje2o 0oKymeHma
Microsoft WindowsXP Ne nuuensuu 44039700, Microsoft Office - 2010 Ne nuuensun 49379849
Anmusupyc Kacnepckozo Cyoauyensuonnsiii docoeop CL-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO no JUIEH3UOHHBIM COIJIAIIEHUAM B CBOGO,HHOM pacnpocTrpaHeHUH, B TOM YHUCJIE IO
GNUGeneralPublicLicense u anamoram: 2 T'HC, 7-Zip, Adobe License: Adobe Flash Player;
Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense nau anaaor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License nan ananor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, Jleusep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop Tecros, LibreOffice

Poccwuiickas @eneparms, 659300 .
buiick, yi. CoBerckasi, 9, yqeOHbIH
kopmyc 3

Ayn. 133 KommbroTepHslit Kiacc

YueGHast ayTUTOPHS IS TPOBEICHNS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA,
KYPCOBOT'O IIPOSKTHPOBaHHUs (BBIIIOJIHEHUS KYPCOBBIX PaboT), IPYIIIOBBIX U HHIHBHIYAIbHBIX
KOHCYJIbTAIMH{, TEKYII[Er0 KOHTPOJIS U IPOMEXXYTOYHOM aTTeCTalllu

CrenmansupoBanHast Mebenb. TexHHUecKre cpesicTBa 00ydEHHUs: KOMITBIOTEpHI, HOYTOYKH, HaIH4ue
HOJK/IIOYCHHS K ceTH MHTepHeT.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pexeusumel noomeepacoarouje2o OOKyMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Kourpakr Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakT Ne 19/2 — A ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuyenszuonnuiii 00z060p na ucnonvsosanue
npozpammuozo obecneuenun om 26.02.2021e.

Movavi Photo Editor 6 JTuyensuonnstit 002060p na ucnonv3osanue npOZPAMMHO20 0becneuenus om
26.02.20212

Anmusupyc Kacnepcxoeo Cybauyensuonnuiii 0ocosop CL-00001380om 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

CYB/] Pen ba3zel [lanubix Cornamenne Ne 441/11-21V ot 30.11.21r. OO0 «Pex Codpr»

AxT npuema nepenauu npas 06.12.2021r.

Poccwuiickas ®eneparms, 659300 .
buiick, yn. CoBerckasi, 9, y4eOHbIH
kopmyc 3
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Cornatenne o KoHbuaeHIanbHocTH Ne440/11-21K

Iporpammukii npoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornaienue o KoHpuaeHanbHocTd Ne440/11-21K

CIIO no JUIECH3UOHHBIM COIVIAIICHUAM B CBOﬁOZ[HOM pacnpocrpaHeHuH, B TOM YHCJIE 11O
GNUGeneralPublicLicense u anamoram: 2 THC, 7-Zip, Adobe License: Adobe Flash Player;
Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense nan anaaor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License nau anaxor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

Ayn. 154-167

TexHOmapk yHUBEPCAIbHBIX MEAarOTMIEeCKUX KOMIETeHIIUH

Komrnekt yueOHoi Mebenu, duumaapT.

TexHuueckue cpercTBa: ATOMHbIE CIIEKTPBI ABYNIEKTPOHHBIX cucteM He, Hg,

Kamepa IJIs TPUHOTYISIPHBIX MUKPOCKOIIOB,

KOMILIEKT 7151 IPOBE/ICHHs DKCIIEPUMEHTOB I10 JIy4€BOH AUarHOCTUKE H BU3yalM3alluH,
HPOrpaMMHO-AINIIAPATHBII KOMILIEKC TOMOrpapuyuecKoro H3y4eHus CTPOCHHUs OpraHu3Ma 4elioBeKa,
pecypcHBIII Habop aHAIIM3a MATEPHANIOB IS IPOBEACHNUS YKCIIEPUMEHTOB M0 JTy4eBOH JUarHOCTHKE U
BH3yaJIM3al[1H, PeCypCHBIil HAOOP PEHTIeHOCTPYKTYPHBII aHAJIN3 MATEPHAJIOB JUIs IIPOBEICHUS
9KCIIEPUMEHTOB 110 JIy4EBOH JMarHOCTHKE ¥ BU3yalU3alluy, ChEMHast peHTIeHOBCKas TpyOka Mo tube,
cbEMHas peHTTeHOBCKast TpyOka W tube, TpHHOKYISIPHBII MHKPOCKOI [t Ipertonasarens 1000x,
MIPEAMETHBIH CTOJIMK, IUIaH-aXpoMaTuyecKas "0ecKoHeyHas onThka'", JabopaTopHbIil HAOOP O FEHETUKE U
Marepuasl , Tpuc-6opaTHelid Oydep s anekTpodopesa, HIIeM BUPTYalbHOI pealbHOCTH
npogeccuonansuelii HTC Vive Cosmos, muieM BUpTyansHOU peansHOCTH podeccnonansuelii HTC Vive
Focus Plus, ouku nomonuenuoi peansHoctd Epson, kamepa 360 npodeccronanphast Insta360 Pro, xamepa
360 moburensckas Insta360 One, cranioOHapHbIH epcoHANbHBINA KoMmibloTep Parus 2021, nHTEpaKTHBHBII
KOMIIIEKC C BEIYUCIIUTEIIBHBIM OJIOKOM M MOOMIIBHBIM KPEIICHHEM.

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pekeusumel noomeepacoaroujeco OOKyMeHma

M HTepaKTHBHBIH KOMIUIEKC C BRIYHCIUTEIbHBIM 0JI0KOM U MOOMIBbHBIM KperienneM 10O Tkar
Notebook

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucriauke»

TIporpaMMHO-annapaTHeiii KOMILIEKC TOMOrpaguuecKoro usy4denus crpoenus opranusma [10 3datlas
Kontpakr 12-DA ot 18.10.21 OO0 «Hay4Hble TpoOOpEI ¥ CHCTEMBDY

OO6opyznoBaHue AJIs IPOBEICHHs SKCIIEPHUMEHTOB I10 JIy4eBOH AHArHOCTUKE U BU3yallH3allui
(pentrenorpadusi)

Kontpakr 13-DA ot 18.10.21 OO0 «Hay4Hble TpoOOpEI ¥ CHCTEMBDY

Ipodeccuonanpupie ontuueckue npudopst [10 TouP Cam

Konrpakr 14-DA ot 18.10.21 OO0 «HayuHble npoOOpHI 1 CUCTEMBD»

VuebHo-neMmoHcTpanrontoe obopynosanue (Iludposas madopartopus mo ¢usuke [10 Releon Lite 3.63)
Konrpakr 15-DA ot 18.10.21 OO0 «HayuHble TpoOOpBI U CUCTEMBI

«VR» - obopynoBanue

Konrpakr 22-DA ot 28.10.2021 UIT Ky3smenko Jlenuc EBrenbesuu

AntuBupyc Kacnepckoro Cy6nuuensuonnsiit jorosop CI[-000013800t 01.03.2023 JIunensust Ne 26FE-
230306-093724-9-35565(370)

CIIO 1o JIMIeH3HOHHBIM COIJIAlIeHUsIM B CBOOOJIHOM PacHpoCTPAHEHHH, B TOM YHcJje M0
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanus, 659333,
Anraiickuil kpaii, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 1-102

KaGuseT jutst npoBeeHNs 3aHATHIT TEXHOJIIOTHYECKO# HAIPaBICHHOCTH

Komrmiekr yueGHOi# MeOemn.

TexHHYECKHe CPEeNCTBA: HHTEPAKTHBHBIN KOMILIEKC C BEIMUCIUTEIIBHBIM OJIOKOM H MOOMIIBHEIM
KpeIUICHHEM, HOyTOYKH, 00pa30BaTe/bHbIil KOHCTPYKTOP ¢ KOMILICKTOM JaTYUKOB, 00pa30BaTEIbHbII
Ha0Op MO MEXaHHWKe, MEXaTPOHUKE U POOOTOTEXHUKE (6 KOMIUIEKTOB), 00pa30BaTeIbHBIH HAOOP 11O
JJIEKTPOHHKE, dJIEKTPOMEXaHUKe H MUKPOIPOLIECCOPHOH TeXHUKeE, 00pa30oBaTeNbHbINH HAOOp IS N3YJeHHS
MHOTOKOMITIOHEHTHBIX POOOTOTEXHUYECKHUX CHCTEM M MaHUITYJISI[MOHHBIX POOOTOB, KOMIUIEKT JUTS
U3y4EHHs ONCPALIMOHHBIX CHCTEM PEaJbHOr0 BPEMEHHU U CUCTEM YIIPABICHHS aBTOHOMHBIX MOOHJIBHBIX
POOOTOB, YETHIPEXOCEBOH yIeOHBIH POOOT-MaHHUITYIIATOP C MOXYJIBHBIMH CMEHHBIMH HACaKaMH, KOMIUIEKT
HoJeil 1 COPEeBHOBATEIBHBIX IEMEHTOB, 00pa30BaTEIbHBIH MOYIIb IS YITyOICHHOTO H3y4eHHUs
MexaHHUKH, MexaTpoHuku u CAY, nabopatopust HCCIe0BaHUsT OKPYKAIOIIEH CPEIbl, aTbTePHATHBHBIX
HCTOYHHMKOB SHEPIUH, MATEPHAIIOB U HHXKEHEPHBIX KOHCTPYKIIHI, aBTOHOMHBII POOOT MAaHHUITYJIATOP C
KOJIECAaMH BCEHAIPABJICHHOTO JIBMKEHUS, 0a30BbIi pOOOTOTEXHUYECKUIT HAOOP, peCypCHBIi
poboTOTeXHUYECKHUT HAOOP, TATYHK IBETa 0a30BOr0 pOOOTOTEXHHYECKOTO HAOOpa, YIbTPa3ByKOBOH JaTUUK
6a30Boro poOOTOTEXHUYECKOTO HAOOPa, 3apsATHOE YCTPOHCTBO, 00pa30BaTENbHBIA HAOOP 110 U3yUEHHIO
TEXHOJIOTHiI PeBEPCUBHOTO HHXHHUPHHTA, 00pa30BaTeIbHBIIl HAOOP MO U3yYEHHIO aJANTHBHBIX
TEXHOJIOTHiT H OBICTPOro MPOTOTUITHPOBAHMS, CTAHOK JIA3EPHOH PE3KH C YHUCIOBBIM MPOrPaMMHBEIM
YIIPaBJICHHEM M CHCTEeMOH (QHIbTPaLU BO3IyXa.

Tlepeuensb nuyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pekgusunst noOmeepicoaoujeco OOKyMeHma

T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«[Tapyc ITaroc»

Microsoft Office - 2019 (kopo6ourast Bepcusi) JJoroop moxeprBoBauus ot 06.05.2022

Hudpossie mabopatopun mo ¢usuke, xumun, 6uonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakt
51-3A ot 30.11.21 OO0 «KoHcTaHTa»

O6opymnoBanue TexHomoruaeckoro mpoduist (Pobotsr, 3d ckanep, 3d mpuntep) Kontpakr 7-2A ot 23.09.21
00O «Koncranra»

Y4ebHo-uccejoBaTeNbCKue JlabopaTopin Onocuraainos u HeiiporexHosoruii I10 BiTronies Studio 5.1.10

Poccwuiickas @eneparms, 659333,
Anraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53
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Konrpakr 5-DA ot 23.09.21 OO0 «CrnenkoMILIeKT

IudpoBbie MUKPOCKOIIBI

T10 TouP Cam Kontpaxt 4-DA ot 20.09.21 UIT Bebep Onbra Cepreesna

MHTepaKkTHBHBIH KOMIUIEKC C BBIYHCIUTEIbHBIM 0JIOKOM U MOOMIBbHBIM KperienneM 10 Ikar
Notebook Koutpakr 29-2A or 12.11.21 OO0 «Pyducrukc»

IMTAK NITRINO Kontpakt Ne55-3A ot 30.11.2021 OOO «ITapyc ITirocy

Cranok Jna3epHoii pe3ku ¢ UITY u cucremoit pubTpannn Bo3ayxa (00nauHbIi pesxnM
www,gweikecloud.com) Kourrpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»

AntuBupyc Kacnepcexoro Cybmunensuonnsiii gorosop CI-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no MUIEeH3UOHHBIM COTJIANIEHUSM B CBOOOJIHOM PacnpoCTPAHEHUH, B TOM YHUCJIe MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

10. METOAUYECKHUE PEKOMEHJALIMHA 110 OPI'AHU3 AU
N3YUYEHUSA JUCHUITJIMHbI

ba3zucHbpIMU TMOHATHAMM Kypca MAaT€MaTHYECKOIO aHaliu3a SBJSIOTCS. JEHCTBUTEIBHOE
qrcio, QyHKIHS, MTOCIEA0BATEILHOCTD, MPEACIl, HEMPEPHIBHOCTD, MPOU3BOAHALA, nuddepeniuman,
nepBooOpa3Has, HHTerpal, ps.

OcHoBHBIME ~ (opMamMu  pabOTHl  SBIAIOTCSA  JIGKIMW, TIPAKTUYECKUE 3aHATHA U
camMocCTosiTeNIbHas paboTa  CTYIEHTOB, HCIOJB3YIOTCA TaKKe HHTEPaKTUBHBIE  (OPMBI
(mpe3eHTanuu, NpoOIeMHbIE JIEKLIUH, JUCITYT).

Texkymmuii KOHTpOJIb B TEYEHHE CEMecTpa OCYLIECTBISETCS IOCPEICTBOM OLIEHKU
BBITTOJIHEHUS €KCHEICIbHBIX JOMAIIHUX Pa0doT, 3aIUT WHANBHIYAIbHBIX 33/IaHUH, a TaKKe MPH
IPOBEICHUN AyAUTOPHBIX KOHTPOJBHBIX pabOoT M TecTupoBaHUs.. MTOroBelii KOHTPOIb
npenmnosaraer sk3amensl B KoHue | u |l cemectpoB u 3auetst B koHue |l u IV cemectpos.

B | cemecTpe CTyAEHT AODKEH 3HATh ONPENEICHUE MOIYJIS NEHCTBUTENBHOIO YHUCIA U €T0
CBOICTBa,  reoMeTpuuyecKuid  cmbicid.  Bnagerb  moHsTHeM — (QYyHKUUH,  YUCIOBOH
[0CJIEI0BATEIBHOCTH, YMETh HaXOAUTh 00JIaCTh ONPEeIICHUS] 1 MHOXKECTBO 3HAUECHUH (pyHKIUH,
uccleoBaTh  (YHKIMM HA  YETHOCTh, HEYETHOCTh, MEPUOJWYHOCTH MOHOTOHHOCTH,
orpaHMueHHOCTb. CTyIeHT He TOJBKO JOJDKEH BBIYMCIATH NpElNenbl, HO U yMETb
WUTIOCTPUPOBATh CBOMCTBAa (QYHKIMH Ha rpaduUyecKux mpuMepax, 3HaTh OIpeAeTIeHUs
HEMPEPHIBHOCTH U YMETh UCCIIE0BaTh (PYHKIUIO HAa Pa3phIB.

Bo BTOpoM cemecTpe CTYyAEHT JOJDKEH BIAJETh TEXHUKOM AUPQPEepeHUrnpoBaHUS U
METOJaMU MHTETPUPOBAHUS, IIOHUMAaTh M MCIIONB30BaTh B PELICHUH 3a/a4 F€OMETPUYECKUIN H
MEXaHUYECKUM CMBICII IIPOU3BOJHOM, YMETh NPUMEHATh NPOU3BOJHYIO IIPH HCCIEIOBAaHUU
¢byHkuuu, paboTas ¢ aHaATUTUYECKUM U TpapUUeCKUM 3aJaHHUEeM IPOU3BOTHOM.

B TpeThem cemecTpe CTyAEHT JIOJKEH YMETh COCTAaBIISITh MHTETpalibHble CyMMbI J{apOy 1uis
OTNpENIeJIEeHHOr0  MHTErpajla, BBIUMCIATH MHTerpan 1o ¢opmyne HbroTona-JleiiOnuma,
MCIIOJIb30BaTh IMpPH BBIUMCIECHUU OMNPEJEICEHHOTO HHTErpajla €ro reoOMeTpUYeCKUil CMBICT U
CBOICTBA, IPUMEHATH OCHOBHBIE METOJbl HHTETPUPOBAHMSI, IPUMEHATD ONPEICIICHHBIM HHTETpaj
JUIsL pelieHns (U3MUYeCKUX M FeOMETPUUYECKHX 33Jad, YMEThb HaXOAWUTh 00JacThb OMNpEeesIeHus
(GYHKIMUM  HECKOJIBKMX  TEPEeMEHHbIX, HaXOJUTh  YaCTHBIE  IPOU3BOJAHBIC,  YACTHbIE
b depeHIManbl TI0O0BIX MOPAIKOB (PYHKINN HECKOIBKUX MEPEMEHHBIX, TPOU3BOIHBIE CIOMKHBIX
(GyHKLIUH, HAXOAUTh SKCTPEMYM, HauOOJblllee U HauMEHbIIee 3HaYeHHuEe (PYHKIMH HECKOJIBKUX
MEePEMEHHBIX.

B d4yerBepTrOM cemecTpe CTYAEHT JOJKEH YMETh BBIYHCIATH KpPAaTHBIE MHTETPabl,
YCTaHABIWBATh CBSI3M MEXKIY Pa3HOTO pOJa MHTErpajaMu, COCTaBJISATH MOCIEIOBATEIHHOCTD
YACTUYHBIX CYMM psiJia, TEOMETPHUECKUN DPsII HAXOAUTH CyMMY psila, HUCCIENOBaTh PSAIbl Ha
CXOJIMMOCTh, a0COTIOTHYIO U YCJIOBHYIO CXOAMMOCTh, HAXOAUTh PAANYC H 00JIaCTh CXOJIUMOCTH
CTETNIEHHOTO psifa, pasznarath (pyHKIHUU B CTENEHHBIC PSAIbI, IPUMEHITh CTEIIEHHBIC PSIbI MPHU
BBIYHCIICHUH TPEJIEIOB U ONIPEIeTICHHBIX HHTETPAIOB.
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11. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJISL
N ITPOMEKXKYTOYHOU ATTECTAIIUN

@DOH/T OLIEHOUHBIX CPEJCTB pa3paboTaH AJs MPOBEACHUS MMPOMEXKYTOUHOM aTTecTaluu
oOyyaromuxcst mo aucuuiuiiHe «MaTeMaTH4YeCKHH aHAJM3» U BXOJUT B COCTaB OCHOBHOM
o0pa3zoBaTelbHONW TMpOorpaMMbl 1O HampasiieHnto noarotoBku: 44.03.05 «Ilemaroruueckoe
oOpaszoBanue (¢ AByMs mpoduisiMu MOATOTOBKW)» (mpodmis «MaremaTtnka u MHpopmaTuka)
(xBamuukanus «bakamaBpy), peaiM3yeMol NpH MOATOTOBKE oOydaromuxcs B (emeparbHOM
rOCYyJapCTBEHHOM  OIO/DKETHOM  00pa30BaTEIbHOM  YYPEKICHHM BBICIIETO  00pa30BaHUS
«AnTalicKuii  TOCYJapCTBEHHBI  T'yMAHUTAPHO-TIEAArOTMYECKUH  YHMBEPCUTET  UMEHH
B.M. llykmmnay. ®oHx OLIEHOYHBIX CPEACTB MpeaHa3HAueH JUIs MPOBEPKH C(HOPMUPOBAHHOCTU
KOMIIETCHIIMM, 3asABJICHHBIX B MpOorpaMMe ITUCHUILUIMHBI «MaTeMaTHyecKHMii aHaIu3» B
cooTBeTcTBUM ¢ YyueOHbIM 11aHoM 44.03.05 «llemarormueckoe oOpazoBaHue (c ABYMs
npopuwisiMu  MOATOTOBKK)»  (mpodmnp  «Marematuka u  HMuHpopMatukay) (kBamuduKaus
«baxanaBp»).

IlepeuyeHb KOMIIeTEHIHIT ¢ yKA3aHMEM 3TANOB UX ()OPMHUPOBAHUSA B MIPOLIECCE OCBOEHUS
0o0pa3oBaTeJbHOM MPOrPaMMBbI

— - Crnoco0eH NpOEKTHPOBaTh M PEATU30BBIBATH MPOrPAMMY OCHOBHOTO M CPEIHETO
ob1ero oopazoBaHus B peaAMeTHOH obOnactu Marematuka (ITK-1).

Komneren Nuaukaropsl O1eHOYHBIE
LIMH, cpencTBa
STallbl
3namop: [IpakTuxo-

- [IK-1.1: 3HaHWe OCHOBBI METOJIUKH TIPEIIOIaBaHUsI, OCHOBHBIC | OPUEHTUPOBAHHO
MPUHIIMIIBL  JIEATEIHbHOCTHOTO TMOAXO0/a, BHUABI M TPHEMBI | € 3aJlaHUE!
COBPEMEHHBIX TIEIArOTHYECKMX TEXHOJNOTHHA B  0O0JACTH | KOJUIOKBHYM,
maTematuku (3.1); KOHTPOJIbHAS
- [1K-1.2: 3nanue paboueil mporpaMMbl B METOJIUKH oOydeHus | padota, /13
no marematuke (3.2);
Ymems:
- [IK-1.3: ymeHue miaHupoBaTh U MPOBOJIUTE yUeOHBIE 3aHATHUS
no marematuke (Y.1);
IIK-1 - [IK-1.4: ymenue wuCHONB30BaTh METOABI U CpPEICTBA
1 stan Mearorndeckoro  MOHUTOPWHTA, TO3BOJIAIOIINAE  OIICHUTH
CTerneHb C(HOPMHUPOBAHHOCTH Y JETeH KauecTB, HEOOXOIUMBIX
JUTSL TalTbHEHIIero 00y4deHus U pa3BuTHs o Marematuke (Y.2);
Bnaoemp:
- [IK-1.5: Bnamerp popmamMu u meTomaMu OOYYEHUS, B TOM
YHCIie BBIXOMSAIIUMH 32 PaMKH Y4eOHBIX 3aHATUN: MPOEKTHas
JESITSIIbHOCTD, JIA0OpATOPHBIC SKCIIEPUMEHTHI, MPAKTHYCCKHEC
3asTys u T.10. (B.1).
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Komnemenuyus IIK-1 c ykazanuem smana popmuposanus é npoyecce 0c60eHus
00pazoeamenvHOl NPOPAMMDBL

Kommerennus [TK-1 (cnocoO6eH MpoeKTHPOBATh U PEAM30BBIBATH MPOrPaMMy OCHOBHOTO U

cpenHero o0iero oOpa3oBaHMs B NMPeIMETHON oOnacth Maremaruka) GopMupyeTcs Ha EpBOM
sTane GOPMUPOBAHUS KOMITCTCHIIHI.

Komnerenmus [1K-1 ¢dopmupoBanack B Tporiecce HU3y4eHHUs JaHHOW AWCHUILTUHBI H

NPOJIOJDKUT (OPMHUPOBATHCS Ha CICAYIOIIMX Kypcax B IMPOLECCe M3YyYEHHs IPYTruX y4eOHBIX
JUCITUIUIMH, TIPOXOXKJICHUS TPAKTHK W WTOTOBOM TOCYJapCTBEHHOH arrectanmuu (3ammra
BBITTYCKHOHN KBAIM(PUKAIIMOHHON pabOThI).

TurnoBoe KOHTPOJBHOE 3aJaHUC IS OICHKU C(HOPMHUPOBAHHOCTH JTAHHOW KOMIIETCHIIUU

HAIPaBJIEHO HAa JIEMOHCTPAIMI0O TOTOBHOCTH IPOEKTUPOBAThH M PEAU30BBIBATh IMPOTrPAMMY
OCHOBHOT'O M CpeHero oouiero o0pa3oBaHus B MpeIMETHOI obnacTu MaremaTHka.

1. Tunoeoe konmponvHoe 3a0anue na smane gpopmuposanus I[1K-1:

1 cemecTp
IIporpaMmma KoOJUIOKBHYMa
DyHKIUA
1. MHOeCTBO IeHCTBUTENBHBIX YUCEIl. | eoMeTpruiIecKoe N300paKeHUe IEHCTBUTEIIBHBIX
qyuces, pacliupeHHas ynucioBas npsimas. OKpecTHOCTh TOUKH, IpeAesibHAs TOYKA, YUCIIOBBIC
MIPOMEKYTKH.
2. Mopnynb A1eCTBUTENBHOTO YHUCIIA, CBOMCTBA MOAYJIS.

3.

[Monstue pynxmun. CriocoOs! 3amanusi, rpaduk ¢pyHkuuu. ['padukn 0OCHOBHBIX

AJIEMEHTAPHBIX (YHKIIHA.

4.

OyHKIMS, 00J1aCTh €€ ONpeIeTICHNs U MHOXKECTBO 3HaYeHUH. [leiicTBus Hall GyHKIUSIMA.

[TonsiTHE CTOXKHON M 00pPaTHON (HYHKIMH.

5.

OnemeHTapHas Kiaaccuukanus GyHKIHI: MOCTOSHHbIE, MOHOTOHHbIE, YETHBIE U

HCYCTHBIC, ICPUOAUICCKUEC, OTPAHUYCHHBIC.

LCoNo O

11.

2 cemecTp

HporpaMMa KO/UIOKBUYMAa

IIpon3Boanas

3amauu, MPUBOIAIINE K TIOHATHIO TPOU3BOTHOM.

Onpenenenue Npou3BOIHON (QYHKIIMU B TOUKe. ['eoMeTpruecKuil 1 MEXaHUUECKUI CMBICT
IIPOU3BOJHOM.

Onpenenenue auddepeHunpyemMoit pyHKIUHU, UX IKBUBATEHTHOCTh. CBS3b MEXKAY

T hepeHIMPYEMOCThIO U HEMPEPBHIBHOCTHIO.

JuddepeHunpyemMocTs CyMMBbI, TPOU3BEICHHS U YaCTHOTO U PEepeHIUPYyEeMbIX (YyHKIIHH.
IIpumepsl.

JuddepeHurpyeMocTs CI0KHONU U 00paTHOM PyHKIHIA.

[TpousBoHAas CTETIEHHOM, MOKa3aTeIbHON U JIorapupMudeckoi GyHKINH.

[Tpon3BoiHAs TPUTOHOMETPHUECKUX U OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIUH.
Jlorapudpmuueckoe muddepennrpoBanme.

Huddepenuman GpyHkum, ero reomerpuueckuii cMmoici. [Ipasuna nuddepeHuupoBaHus.

. MuBapuanTHOCTH opMbl 3anucu audepenunana. Auddepennnan B npubInKeHHbIX

BBIYKCIICHUSIX.
OyHKINH, 3aJaHHbIe TapaMeTpuuecku U HesiBHO. [Ipumepsl. {uddepennmpoBanue pyHkunid,
3aIaHHBIX TAPAMETPUYECKHU U HESIBHO.
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12. TlpousBoubIe U TU(GepeHIIMAIbl BBICIIUX MOPAIKOB. MeXaHHUECKUI CMBICT BTOPO
MIPOU3BOAHOM.

13. YpaBHeHUs KacaTeIbHOW U HOpMaIH K rpaduKy GyHKINU.

14. Teopema depma.

15. Teopema Posust.

16. Teopema Jlarpanxa, ee reOMETpPUUYECKUN CMBICH, pa3iandHble popmbl 3anucu. CiencTaue.

17. Teopema Komm.

18. [IpaBuio JlonuTans.

19. ®opmyna Teinopa (uist MHOTOUICHA | [T IPOM3BOJIbHON GyHKInH f(X)).

20. ®opmyia Teitnopa it pyHknuit y =sin X, y=cosx, y=e*, y=In(1+x), y=_1+x)*.

21. JloctaTo4HOE yCIIOBUE BO3pacTaHus (YObIBaHUS) ()YHKIIHH.

22. Dxcrpemymbl pynkuuu. Heobxoaumoe ycnoBue 3xcTpemyma. [lepBoe nocrarouyHoe yciaoBue
JKCTpeMyMa.

23. Dxcrpemymbl pyHkuuu. Heodxoaumoe ycnoBue sxkcTpemyma. Bropoe njocratounoe ycinoBue
JKCTpeMyMa.

24. Haubombiiee u HauMEHbIIIee 3HAYCHNS PYHKIIMH Ha oTpe3ke. [Ipumepsl.

25. BeInyki10cTh M BOTHYTOCTH rpaduka ¢pyHkiun. Touku neperuda. Teopema.

2. Tunosoe xonmponvHoe 3a0anue Ha smane opmuposarus I1K-1:

IIpumepHbIi BApUAHT KOHTPOJILHOI padoThl o Teme «[IpouzBoaHas»

1. Tlo onpeneneHuo HAUTH y'(l) Uit yHKIMK Y = il :
X+

2. Haiitn y :
a) y=33 X_%er_?;_st +4; 0)y= 34_ XZ , y‘( ) 2 B) y=(4xz —x)3;
r) y =arctg4x-In(2x+3).
3. Haiiure mnpomssomuyro Qymkmum Yy = (7x+3),  wucmoms3ys  norapudmmueckoe
Qg depeHIpoBaHue.
4. a) Haiinure npomssoanyo ¢pyakuun Y = f(X), 3ananHoit HesBHO X7y +2Yy° =
X = tgt

0) Haiitu npousBoanyto ¢pynkiuu Y = f(X), 3an1aHHOM apaMeTpUIECKH { .3
y=Ut+

X

5. Beraucauth npeaen lim
x>0 sin 2x

6. 3amucaTh ypaBHEHHE KacaTeqbHOU K rpaduKky GyHKImE Y = X° —3X B Touke X, = 2.

, UCITIOJIB3Y4 ITPABUIIO Jlomurans.

3. Tunosoe xkonmponvHoe 3adanue na smane gopmuposarus [1K-1:

3ammura U3 no reme «HeonpeaeseHHbI HHTErpasI»

a) Ilpocmetiwue memoowvl unmezpuposanus. 3amena nepemeniou.
BBIYHCITUTE HHTETPAITBI:

J- 2X1

oy 2l

j—ef:d_xg; 4) 17)?13; 5) [2°" cos xdx .
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0) Unmezpuposanue no yacmsam

Brruucnure nHTErpabl:
1) I(2x+3)sin xdx; 2) Iarcsin xdx ; 3) J.exsin 2xdx; 4) J.(l_ZXz)ede,

8) Hnmezpuposanue 0pobHO-payuoHaibHbix QyHKUUU

Brraucnure HHTErpajbl:

1)J 2d_x ; Z)Ig_dzxs; 3)I xdx ;4)j x:dx : S)J (x +3)dx ;

7X—2 X% + X 9x% +6X +2

dx

)I - 2x? +3 ) J.x+1)(x 2)

NN E

10.

11.

N

e

~

4. Tunosoe konmponvHoe 3a0anue Ha smane opmuposanus I1K-1:

3 cemecTp
IIporpamma koJu1okBHymMa Nel

OnpeneaeHHbIA HHTErPaJl

3anaqu, IPUBOIALIME K IIOHATUIO ONPEIECIIEHHOTO UHTErpaa.

[TonsiTue onpenenenHoro uurerpana. Heodxonumoe yciioBrue HHTETPUPYEMOCTH.

Huxuue u Bepxuue cyMmmsbl JlapOy orpanndeHHON (GyHKIIUU, UX CBOMCTBA.

Heo6xoaumoe u gocrarouHoe ycinoBus uHTerpupyemoctu ¢pynkuuu (Kpurepuit Komm).
Knaccel unTerpupyemsix GpyHKIMiA.

OcHOBHBIE CBOWMCTBA ONPE/IEIIEHHOTO UHTETpaIa.

Teopema o cpeHeM 3HAYE€HUU (YHKIUH, €€ CIEICTBUE U T€OMETPUUECKUI CMBICIL.

Wuterpan kak ¢QyHkmus BepxHero mnpexaena. CymecTBoBaHME MEpPBOOOPAa3HON IS
HenpepsiBHOU GyHKIN. Popmyna Hetotona — JleiiOnuna.

WHTerpupoBaHue 110 4acTsIM B ONPeeIeHHOM uHTerpae. [Ipumepsl.

3aMeHa IEpEMEHHOW B ONPENCIIEHHOM uHTerpaie. VIHTerpan oOT YeTHOW, HEYeTHOU
MePUOINYECKON (PYHKITHIA.

Heco6ctBennsie unrerpanst [ u Il poza.

IIporpamma koJu1okBHyMa Ne2

IIpuiokeHue onpeaeJeHHOro HHTErpaJja

[Tnomanp miockoi Gurypsl B JekapToBbIX KoopanHaTax. [Ipumepsl.

[Tnomanp miockoi GuUrypsl B HOJISPHBIX KoopAuHartax. [Ipumepsl.

OO0veM Tena ¢ 3aJaHHON IUIOINAABIO MomepeyHoro ceueHus. OObeM Tena BpalleHHs.
IIpumepsl.

[Tpuruun Kasansepu.

JnvHa nyrm kpuBOM. (KpuBas 3a/JaHa SIBHO, IapaMEeTPUYECKH, B TMOJSPHON cucTeme
KOOpP/IMHAT)

Huddepenuman naunsl 1yru. ['eomerpudeckuit cmbici. KpuBr3Ha niockoi KpUBOH.
[1nomans MOBEPXHOCTU BpaILCHMUS.

Pu3nuecKue NPUII0KEHHUS ONPEAEICHHOTO HHTETpaa.

4 cemecTp
IIporpamma koJ/utokBHymMa Nel

HNuTterpajbHoe ucuucjaeHue GyHKIMT HECKOJLKHUX NTepeMeHHbIX

3anauu, MPUBOIALINE K IBOHHOMY UHTETpaly.
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Omnpenenenue JBOMHOIO UHTETpalla, €0 FEOMETPUUECKUM CMBICI, CBOHCTBA.
CBeneHre IBOMHOTO UHTETpaja K MOBTOPHOMY.

3aMeHa IEPEMEHHBIX B JBOMHOM HHTETpAJIE.

JIBOWHOM MHTErpaJl B MOJISIPHBIX KOOPJAUHATAX.

HekoTopsie npuiioxeHus JBOMHBIX UHTEIPaOB: BHIYMCIEHUE 00bEMa, BEIUNCICHHUE
IJIOIAIY, BBIYUCIIEHUE TUIOIIAAN TIOBEPXHOCTH, BBIUMCIEHUE MACChI TUIACTUHKHU.

HuTerpajnrHoe ucuucjaeHne PYHKIMN HECKOJbKHX MepeMeHHbIX

Onpenenenue TpOMHOrO UHTErpasa.

Brlunciienre TpOMHBIX UHTETPAJIOB.

3aMeHa NEPEMEHHBIX B TPOMHOM MHTerpaie. TpoiHOM HHTErpall B HIUIMHIPUYECKUX U
ceprudecKux KOOpJHHaTax.

IIpunoxeHus TPOMHBIX UHTETPAJIOB.

IIporpamma koajokBHyMa Ne2

YucaoBble pAAbI

OcHOBHbBIE TOHSTHSI, OTHOCALIMECS K YHCIOBBIM psiAaM (4acTU4YHAsT CyMMa, CXOJUMOCTb,
OTIepalvK HAJl PSAaMH)
I'eomeTpuyeckuii psaja. 'apmMoOHUYECKUM psiL.
Heo0Oxonumelii npusnak cxoaumoctu psiaa. Kpurepuit Komm.
[Ipu3HaKu CXOOUMOCTH PSAJIOB € MOJIOKUTEIbHBIMU YI€HAMU
d. CpaBHCHH:
b. JlamambGepa
C. paauKanbHbINM npusHak Komm
WuTterpanbupiii mpu3Hak Komm. O0001eHHBINH TapMOHUYECKHH PSI.
3nakouepenyomuecs psapl. [Ipusnak JleiiOnuna. OueHka ocTaTKa 3HAKOUYEPEYIOMIETOCS
psna.
JlocTaTouHBI MPU3HAK CXOJUMOCTH 3HAKONEPEMEHHOro psga. AOCOJIOTHO U YCIOBHO
cxomsmuecs psaabl. Teopema Pumana.

IIporpamma koaokBuyma Ne3

DOYHKIHOHAJILHBIE PAALI

@OyHKIMOHANIbHAS TOCIEOBATEIILHOCTD U (PYHKIIMOHAIBHBIN Pl

PaBromepHas cxogumocTs. [Ipu3Hak paBHOMEPHOU CXOAMMOCTH.

TeopeMbl 0 HENpPEepbIBHOCTM CyMMbl (YHKIMOHAJIBHOTO psAJa, [OYJIEHHOM €ro
MHTETPUPOBAHUU U U DHEepEeHIIMPOBAHUH.

Crenennsle psnbl. Teopema AGens.

WuTepBan U paanyc CXOJUMOCTU CTENEHHOro psaa. HaxoxkneHue o0acTH CXOIMMOCTH
CTEIEHHOTI' O psja.

OCHOBHBIE CBOICTBA CTENEHHBIX PSAIOB.

Paznoxenue GpyHKIMU B CTEIEHHOH psi.

Psn Teitnopa. JloctaTouHO€ YCIOBHE PaA3I0KUMOCTH B CTETIEHHOM P/,

Paznoxenue HEKOTOPBIX AJIEMEHTapHBIX byHKIni B CTETNIEHHOMN pan:

sinx, cosx, e”, In(1+x), (1+ x)“

10. OcHoBHBIE NpUEMBI pa3iaokeHHs QYHKIUN B CTETICHHOH psi.
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5. Tunosoe konmpoavHoe 3a0anue Ha smane opmuposanus [1K-1:
Hmozoewtii Konmpoib

JK3aMeHANMOHHAS IPOrpaMMa M0 MaTeMaTHYeCKOMY aHAJIN3Y
1 cemecTp

MHOecTBO JeHCTBUTENBHBIX YKcell. [ 'eomeTprueckoe n300paxeHne JecTBUTENbHBIX
qucel, paclIupeHHas yncioBas npsmas. OKpecTHOCTh TOUKH, ITpe/ieIbHas TOUKA, YNCIOBbIE
MIPOMEKYTKH.

Mopynp AeMCTBUTEIBHOIO YHUCIIA, CBOMCTBA MOAYJIA.

[Tonsitue pynkuuu. CriocoOwl 3aaanus, rpaduk GyHKuu. ['padukn 0OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.

OyHKIM, 00J1aCTh €€ ONpeesieHUs] U MHOXKECTBO 3HaueHuil. [leiicTBus Hal QyHKIUSAMHU.
[TonsiTHE CIOXKHOW U OOPAaTHOHN QYHKIIHH.

DnemeHTapHas kiaaccudukanus GyHKIMI: TOCTOSHHbIE, MOHOTOHHBIE, YeTHBIC U HEUETHEIE,
NepPUOANYECKHE, OTPAHUYEHHBIE.

[TocnenoBarenbHOCTE. [Ipeaen yrcnoBoii mocnea0BaTeIbHOCTH, €T0 T€OMETPHUYECKUIA
CMBICII.

beckoneuHo-mainbie 1 6€CKOHEUHO-00IIBIINE TTOCIEI0BATEIbHOCTH, CBSA3h MEKIY HUMHU.
Omnpenenenne npenena Gpyakuuu B Touke o ['eitHe u mo Koy, ux paBHOCWIIBHOCTb.
Omnpenenenue npenena GyHkuuu B Touke 1o Ko, ero reomeTpuieckoe HCTOIKOBAHUE.
Teopema 0 €eIMHCTBEHHOCTH Ipesea.

beckoneuHo-maible QyHKINH, TEOPEMBI O 0.M.B.

Apudmerndeckne cBOHCTBa (PYHKIMH, MMEIOIIUX PEIEIbl B TOUKE.

[Ipenensl 1 HEpaBEeHCTBA (TeopeMa 0 coXpaHeHUH (PyHKIHEH (TIpeesioM) 3HaKa CBOETO
npenena (QyHKIUN), TeopemMa O Ipeiesie MPOMEKYyTOIHON (DYHKITUN).

CpaBHenue 0.M.B. DKBUBaJIEHTHBIE 0.M.B. Teopema 0 3aMeHe COMHOXKHUTENEH
HKBUBAJICHTHBIMU. TabIMIIa YKBUBAICHTHBIX 0.M.B.

IlepBbIil 3aMeUaTeNbHBIN IIPEE.

Onnoctoponnue npenensl. [Ipeaen Gpynkiuu Ha 6eckoneunoctu. HecoOcTBEHHBIE Mpeeb
GbyHKUIUYU (PUCYHKH).

UucnoBas nocienoBaTeIbHOCTh. TeopeMa O CyIeCTBOBaHUHM Mpeiesia MOHOTOHHOM U
OTpaHUYEHHON MOCIEI0BATEIBHOCTH.

1 n
CymiecTBoBanue Npesiena nocie10BaTeNbLHOCTU ¢ OOIIMM WIEHOM U = (1+ = | . Yucno e.
n

OKCMOHEHTA U HaTypalbHbIN JOrapuM.

. . . 1\
Bropoii 3ameuatensHblii npeaen lim (1+ —| =e

X—>00 X

ITpunnun Kanropa

ITonsATHE ITOCIIEN0BATEIBLHOCTH, ITOJIIIOCIEI0BATEILHOCTH, OTPAHUYEHHOMN
nocsenoBarenbHOCTH. Teopema bonbriano-Benepmrpacca. Kputepuit Komm cxoaumoctn
YHUCJIOBOM IIOCJIEIOBATEILHOCTH.

ACHMIITOTHI.

Paznuunsble onpeneneHus HeMpepbIBHOCTU (YHKIUU B TOUKE, UX PABHOCUIBHOCTD.
HenpeprIBHOCTE CyMMBI, TPOU3BEACHUS U YACTHOTO HETPEPHIBHBIX (DYHKITUH.
HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

[lepexon k mpeaeny Mo 3HaKOM HenpepbIBHON (yHKIMHU. HenpepbIBHOCTH CI0XKHOM
GyHKIMU. DneMeHTapHble QYHKIMH U UX HETIPEPHIBHOCTb.

III, IV, V 3aMeuarenbHbie Npeaebl.
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OnHOCTOPOHHSAS HENPEPHIBHOCTh. He00X0AMMBIE M TOCTATOUYHBIE YCIOBUS HEMPEPHIBHOCTH
¢dbyakuun B Touke. Kimaccudukanus Touek pa3psiba.

HenpepsiBHOCTh QpyHKIIMN Ha MHOXKecTBe. CBOWCTBa (DYHKIIMIT HEMPEPHIBHBIX HA OTPE3KE.
OoparHas ¢pynkuus. Teopema o CyleCTBOBaHUM U HENPEPHIBHOCTH 00OPaTHON (DyHKIUH.

2 cemecTp
1 IndpdepennuanbHoe ncunciaenue GyHKnuii 01HOI nepeMeHHOM

3anauu, NPUBOAIINE K TIOHATHIO TPOU3BOTHOM.

Ornpezenenne MPOU3BOIHON QYHKIIMH B TOUKE. [ €OMETpUUYECKUN U MEXaHUIECKUM CMBICIT
IIPOU3BOJHOM.

Omnpenenenue quddepeHunpyeMoi GyHKINH, UX SKBUBAIEHTHOCTb. CBSI3b MEXKIY

QG pepeHIIMPYEMOCTHIO U HEITPEPHIBHOCTHIO.

HuddepeHnupyeMocTh CyMMBI, TPOU3BEACHUS U YaCTHOTO MU PepeHITUPYEMBIX (PYHKITHMA.
IIpumepsl.

JuddepeHunpyeMocTh CIOKHOM 1 00paTHON (YHKIUI.

[Tpon3BoHAs CTENEHHOM, MOKA3aTEeIbHON H JIOTapHU(PMHUECKON (HYHKIIHHA.

[TpousBogHAS TPUTOHOMETPUUYECKUX U OOPATHBIX TPUTOHOMETPHUECKUX (DYHKIIHA.
Jlorapudmuuaeckoe nuddepenmpoBanue.

Huddepenunan ¢pyHkiuu, ero reometpudeckuit cmoici. [Ipasuna quddepenunpoBanus.
WNuBapuantHOCTh (hopMbI 3anucu quddepennmana. Anddepennnan B mpubImxkeHHbIX
BBIUMCIICHUSIX.

OyHKIWH, 33JJaHHBIC TTapaMeTpuuecku U HesiBHO. [Ipumepsl. duddepennupoanme
GyHKIMIH, 3a1aHHBIX TapaMeTPUUECKU U HESIBHO.

[TpousBonHbIe U MU HEepeHITHATBI BEICHINX MOPSIIKOB. MeXaHUYeCKU CMBICT BTOPOI
IIPOU3BOAHOM.

YpaBHEHHS KacaTelIbHOW U HOpMaIH K rpaduKy QyHKIIHH.

Teopema Pepma.

Teopema Posns.

Teopema Jlarpansa, ee reoMeTpUUYECKHI CMBICI, pa3nuuHble (opMbl 3anmucu. CieacTBHe.
Teopema Komn.

IIpaBuno Jlonurans.

dopmyrna Telinopa (151 MHOTOWICHA M JTsl POM3BOJIbHOM (yHKIuH f(X)).

®dopmyna Teinopa aas GyHkimid Y =sinX, y =cosx, y=e*, y=Inl+Xx), y=@0+Xx)“.
JloctarouHoe ycinoBue Bo3pacTaHus (YObIBaHMs) (QyHKIIHH.

Oxcrpemymbl pyHKIMU. Heobxonumoe ycnoue sxctpemyma. [lepoe nocrarounoe
YCIIOBHE HKCTPEMYMa.

OxctpemyMmsl pyHKIMH. Heobxonnmoe ycioBue s3xkctpeMyma. Bropoe nocratouHoe
yCIIOBHE KCTpEMyMa.

Haubounpiee n HanMeHbIee 3HaYeHU (GYHKIMK Ha oTpeske. [Ipumepsr.

BrimykiocTs 1 BorHyTOCTb rpaduka GyHkuuu. Touku neperuda. Teopema.

2 UuTerpajbHoe ucUucaenye 1 GyHKIHN 0JHO nepeMeHHoHl

[TepBooOpazHas GyHKIIMS U HEOTIPEAEICHHBIH HHTErpal. I 'eoMeTpuYecKii CMbICT
HeolpeAeNIeHHOr0 HHTerpaia. Teopema o nepBooOpa3HbIX.

OcHOBHBIE CBOMCTBA HEOTPEIEICHHOr0 HHTerpasia. Tabnuia OCHOBHBIX HHTETPAJIOB.
WuTerpupoBanue Mo 4acTsM B HEONpeaeleHHOM uHTerpaie. [Ipumepsl.

3aMeHa IEPEMEHHON B HEONIPEIEIIEHHOM HHTerpaine. [IpumMepst.

JpobHo-paninoHaibHble (PYHKLINN, UX HHTETPUPOBaHUE (OCHOBHBIE MOHATHUS, IPOCTEilIne
panroHaJIbHbIE IPOOH U UX UHTEIPUPOBAHUE).
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Jpo6HO-panioHalbHbIe (PYHKIIUU, UX UHTETPUPOBAHUE (OCHOBHBIC TIOHSTHS, PA3IOKCHHE
MPaBUJIBHOM IpoOU Ha CyMMY IPOCTEHIINX, MPABUIO HHTETPUPOBAHUS APOOHO-
panroHanbHBIX QyHKIUN. [Ipumepst).

HHTerpupoBanne NpoCTEHIINX UppallnoHaIbHBIX GyHKIMH. [logcTanoBku Ditnepa.
WNHuTterpupoBanne HEKOTOPBIX TPUTOHOMETPUUECKUX BBIPAXKEHUH.

6. Tunosoe konmpoavHoe 3a0anue Ha smane opmuposanus [1K-1:
3adeTHas NporpaMmMa 1o MaTeMaTH4eCKOMY AHAJIU3Y

3 cemecTp
I Onpeneaenublii uaTerpaJj. lpuiaoskenue onpeaeJeHHOro HHTErpaJa.

3aauu, MPUBOIALINE K IIOHATHUIO ONPEJEIIEHHOTO UHTErpaja.

[TonsaTue onpeneneHHoro uurerpana. Heooxoaumoe ycioBre HHTETPUPYEMOCTH.

Hwxnue u Bepxuue cymmsl JlapOy orpanudeHHON (QyHKIMH, UX CBOWCTBA.

Heob6xonumoe u nocratoynoe ycioBust uaterpupyemocta pynkuuu (Kpurepuii Komm).
Knaccer uaTerpupyemMbIx QpyHKIHIA.

OcHOBHBIE CBOMCTBA ONPEJECIIEHHOTO UHTErpaIa.

Teopema o0 cpeHeM 3HAYEHUU (PYHKIUH, €€ CICICTBUE U T€OMETPHUUYECKHI CMBICII.
Wuterpan kak ¢yHKuua BepxHero npezaena. CyluecTBOBaHHE NEpBOOOPA3HOM JUIs
HenpepbIBHON QyHKInU. @opmyna Hetorona — JleliOHuma.

HuTerpupoBaHue 1o 4acTsaM B ONpeesieHHOM uHrerpaie. [Ipumepsr.

3aMeHa NEepEeMEHHON B OIpeIeIeHHOM uHTerpaie. VHTerpanm oT 4YeTHOM, HEYETHOMU
HEepUOIUIECKOMN PyHKITHA.

HecoOctBennbie unrerpanst I u Il pona.

[Tnomanp miockoit Gurypsl B JeKkapToBbIX KoopanHaTax. [Ipumepsl.

[Tnomanp miIockoi GUrypsl B MOJSIPHBIX KoopauHartax. [Ipumepsr.

O0veM Tena ¢ 3a4aHHOM IUIOLIA/BIO TONEpeyHoro cedeHus. OObeM Tella BpallleHUs.
IIpumepsl.

[Tpuruun Kasansepu.

JlnuHa nyrum KpuBOM. (KpuBas 3aJaHa SIBHO, MAapaMETPUYECKH, B TOJSPHON cHcTeMe
KOOPJIMHAT)

Huddepenuman naunbl 1yru. ['eomerpudeckuit cmbici. KpuBr3Ha niaockoi KpUBOH.
I1no1mans MOBEPXHOCTU BpalllCHMUS.

PusnyecKue IpUII0KEHHS ONPEAEICHHOIO HHTETpaa.

11 Iuddepennnaibuoe ucuucaeHue PyHKIMIE HeCKOJILKHX epeMeHHbIX

Omnpenenenue PyHKIIMU HECKOIBKUX IEPEMEHHBIX.

[Ipenen ¢pyHKIMN ABYX NEPEMEHHBIX.

HenpepbIBHOCTh PYHKITUH IBYX TIEPEMEHHBIX.

CaoiicTBa (yHKIMMH, HETIPEPHIBHBIX B 3aMKHYTOW OTpaHUYEHHOM 001acTH.
YacTHbIe TPOU3BOJHBIE, UX TEOMETPUUYECKUN CMBICIL.
HuddepeHunpyeMocTb GYHKIIUHN IBYX MEPEMEHHBIX.
JuddepennnpoBanue cI0KHOU QyHKINU.

Huddepennnan GyHKIMU ABYX MEPEMEHHBIX.

YpaBHEHU KacaTebHOW TUIOCKOCTH H HOPMAJTH K TIOBEPXHOCTH.
YacTHble TpoU3BOHbIE U AU(PepeHIInaNbl BHICIIUX MTOPSIKOB.

®opmyna Teltnopa 1 GyHKIIMH 1BYX TEPEMEHHBIX.

Onpenenenne MmakcuMyma 1 MUHUMyMa. Heobxomumoe ycinoBue skcTpeMyma, ero
reoMeTpHYecKasi HHTEPIIPETaIlusI.

JlocTaTouHo€ ycI0BUE 3KCTpeMyMa Ui (QYHKIIMH JBYX ITePEMEHHBIX.
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HaXO)K,Z[GHI/Ie HaI/IGOHBIHCFO U HaUMECHBIIIEro 3HaYCHU U Q)YHKI_[I/II/I ABYX IICPCMCHHBIX.
VY CII0BHBII 3KCTPEMYM.
[IpousBoaHas no HanpaBiIeHUIO. I’ pagueHT.

4 cemecTp
I. UuterpajbHoe ucuucjaeHue GyHKIMN HECKOJILKHUX IepeMeHHbIX

3anaqu, IpUBOIALINE K IBOMHOMY UHTETPAILy.

Onpenenenye JBOMHOIO UHTErpalla, €ro FreOMETPUUECKUI CMBICI, CBOKCTBA.
CseneHue NBOMHOTO MHTErpaja K IOBTOPHOMY.

3aMeHa IEPEMEHHBIX B JBOMHOM MHTETpAJIE.

JIBOWHOM MHTErpaJl B MOJSAPHBIX KOOPAUHATAX.

HekoTopsie npuiioxeHns JBOMHBIX UHTErPAJIOB: BHIYUCIECHUE 00bEeMa, BBIUYNCICHHUE
IUIONIA/IN, BEIYMCIICHUE TUIOIIAIN TIOBEPXHOCTH, BBIYMCIEHUE MACCHI IUNIACTUHKH.
Onpenenenue TpOMHOrO UHTErpasa.

Brruncnenne TpOWHbBIX HHTETPAJIOB.

3aMeHa IepEMEHHbIX B TPOMHOM MHTerpaie. TpoiHOM HHTErpal B LUIMHIPUYECKUX U
ceprudecKux KOOpJHHaTaXx.

IIpunoxxeHus TPOMHBIX UHTETPAJIOB.

KpuBonunelinbie uuterpaisl | pona.

KpuBonunelinbsie unaterpanst I pona.

CBs3p Mexny kpuBoauHeHbIMU UHTErpanamu I u Il popa.

®opmyna ['puna.

VYci10BUs HE3aBUCUMOCTH KPUBOJIMHEHHOI'O MHTErpajia OT IIyTH UHTETPUPOBaHUS.
WuTerpupoBanue MoiHbIX 1udGepeHnanoB.

HexoTopsle npui10’keHNs1 KpUBOJIIMHENHBIX HMHTerpanos 1l pona: BeruMcneHue miomany ¢
nomMotsio Gopmyisl ['puna, paboTa CHITBL

I Psaabl

OcHOBHbBIE TIOHSATHSI, OTHOCSIIIIMECS K YMCJIOBBIM psijiaM (YacTUYHAs CyMMa, CXOJHMOCTD,
olepanuy HaJl psIaMu)

I'eomerpuyecknii psaa. 'apmoHMUecKui psia.

Heo6xonumelii npusHak cxoauMoctu psaga. Kpurepuii Kommn.

IIpu3HaKy CXOOAUMOCTH PSAIOB € IOJIOKUTENBHBIMY YICHAMU

a. CpaBHEHUS
b. JManambepa
C. panuKanbHbIH npu3Hak Koru

WnTerpanbubiii npuszHak Komu. O00011eHHBIN TapMOHUYECKHUN PSA.
3Hakouepenyroumecs paasl. [Ipusnak Jleitonuna. OneHka ocTaTka 3HaKOYEpeaYIOIIEerocs
psna.

JlocTaTouHbli MPU3HAK CXOAMMOCTH 3HAKONEPEMEHHOTo psiia. AOCOIIOTHO M YCIOBHO
cxozsmuecs psabl. Teopema Pumana.

@OyHKIIMOHATbHAS TOCIE0BATENIBHOCTD M (DYHKIIMOHAIBHBIA Pl

PaBHOMepHas cxoaumocTs. [Ipu3Hak paBHOMEPHON CXOJIUMOCTH.

TeopeMbl O HENPEPHIBHOCTH CYMMbl (DYHKIIMOHAIBHOTO psijia, TOYJICHHOM €ro
MHTETPUPOBAaHUU U TUDDHepeHIIMPOBAHUH.

Crenennsle psbl. Teopema AGerns.

WuTepBan u paguyc cXOAMMOCTH cTeneHHoro psja. Haxoxaenue oGnactu cXOAWMOCTH
CTENEHHOTI'O psizia.

OcHOBHBIE CBOMCTBA CTENEHHBIX PSAIOB.

Paznoxxenne GyHKIMU B CTENIEHHOH ps.
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31. Psn Telinopa. JlocTaTo4HOE YCIIOBUE Pa3I0KUMOCTH B CTEIICHHOU PsLL.

32. Paznoxxenne  HEKOTOpPBIX  DJIEMEHTApHBIX  (YHKOMA B CTENEHHOHW P
sinx, cosx, e*, In(Ll+x), (1+x)*
33.  OcHOBHBIE PUEMBI Pa3I0KECHUS QYHKIIUN B CTEIICHHOH PSJL.

TunoBoe 3amanue onenuBaerca no 100-0amipHON HIKase, KOTOpas MEPEeBOIUTCS B ISTH
0aJUIbHYIO LIKaJly B COOTBETCTBUHM C JACHUCTBYIOLIMM Ha TeKyluil MomeHT IlonoxxeHuem o
PEUTUHIOBOM CHCTEME TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEXKYTOYHOW aTTeCTaluu
CTYACHTOB:

- OIIEHKa «5» BBICTABJISETCA B Cllydae, €CIM CTYACHT BBINOMHWI KadecTBeHHO 87-100 %
TUIIOBOT'O 3a/1aHUS;

- OLIEHKA «4» BBICTABIISIETCS B CIIydae, €CJIU CTYIEHT BBIIOJIHWI KaueCTBEHHO 75—86 % THUoBoro
3aJlaHus;

- OLIEHKa «3» BBICTABIISIETCS B CIIydae, €CJIU CTYIEHT BBIIOJIHWI KauecTBeHHO 60—74 % TumnoBoro
3aJlaHus;

- OlIeHKA «2» BBICTABJISAETCS B CJIy4yae, ecJIi CTYAeHT BbINOJIHII MeHee 60 % TunoBoro
3a/1aHHUS.

YpoBHHu chOPpMHUPOBAHHOCTH KOMIIETEHIN I

Ypoenu cpopmuposannocmu komnemenyuu IIK-1 ¢ pamkax oucuyuniunol:

YpoBHH chOPMUPOBAHHOCTH OcHoBHbIE PU3HAKH YPOBHS
KOMIIeTEeHIIUHN
[Toporossiii CryneHT BiazeeT  3JEMEHTapHbIMM  3HAaHUSMH O

MaTEMAaTHYCCKHUX CTPYKTYypax u AKCHMOMAaTHU4YCCKOM
METOJE. MoxeTt MNPUMCHATH MCTOABI MATCMATUYCCKOI'O
dHaJIn3a K PCHICHUIO THUIIOBBIX MATCMATHUYCCKUX U
IMPAKTUYCCKHUX 3a71ay.

ba3zoBslit CryneHT BrajzieeT CUCTEMOM 0a30BbIX 3HAHUH O CTPYKType
1 METOJIaX COBPEMEHHOM MaTeMaTUKU. MOKeT NpUMEHSTh
METOABl ~ MAaTEMaTUYECKOr0  aHalau3a K  PELICHUIO
MaTE€MaTHYECKUX W NMPUKIIAIHBIX 33/]1a4.

I1oBbI1IEHHBIN CryneHT BiazeeT TOJOKEHUSMH O MaTEeMAaTHYECKUX
CTPYKTYpax, METOJIaX COBPEMEHHON MaTeMaTHKU. MoxkeT
IIPUMEHATh ~ METOJAbl MAaTEMaTUYECKOIO  aHaimu3a K
pEeLIeHUIO HECTaHJApPTHBIX 3a1ad4, 3a1a4
HCCIIEA0BATEIBCKOI0 XapaKTepa.

YpoBHHu OCHOBHBIE IPU3HAKH YPOBHS
chopMHPOBAHHOCTH
KOMIICTCHLIUU
MOPOTOBBIN OTBeT CTyJIeHTa MpU HU3JIO0KEHUH TEOPETUYECKHUX BOIPOCOB

JUCIUIUIMHBI  CXE€MAaTHYHBIM - HAa YpPOBHE ONpPENECICHUU U
(GOpMyIHUPOBOK  TEOPETHUECKUX  MOJIOKEHUH;  HaydHO-
TEOPETUYECKUN YpPOBEHb OTBETAa HE JOCTATOYEH; HUMEIOTCA
OIINOKHU B JOTUYECKOM  TOCIEN0BATEIBHOCTH, B
(hopMyTUPOBKE MOHATHN U TIOJIOKECHHH.
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0a30BBII CryneHT oOHapyXHuBaeT Xopollee 3HAaHHE M T[OHUMaHUE
Marepuana, yMEHHE HM3JlaraThb CBOM MBICIHM TOCIIEI0BATENbHO,
JIOTUYHO, J0Ka3aTelIbHO. B oTBeTe MOXET ObITh HEAOCTATOYHO
MOJHO Pa3BEPHYTO JOKA3aTE€NbCTBO TEOPEM, BO3MOXKHBI
OTJIeNbHbIE 3aTPyAHEHHS B (QOPMYIUPOBKE BBIBOAOB, HO
CIIOCOOCH  TPOJEMOHCTPHPOBATH  BIIAJICHHE  METOJaMH,
QITOpUTMaMHU, MPUIOKEHUSIMH Ha TIPUMEpe PEIICHUs YYeOHBIX
3a/1a4 TUCIUIUINHBI.

HOBBIIICHHBIN OTBeT wucYepIbIBAIOIIMM, TOYHBIA, MPOSIBICHO YMEHHE
II0JIB30BATBCA TEOPETHUECKUM M IPHUKJIAJHBIM aIapaTrom
MaTEMaTHUYECKOr0 aHalu3a, JIEMOHCTPUPYET, CBOOOAHOE
BIIQJICHUE COOTBETCTBYIOIEH TEPMHUHOJOTMEH, HaBBIKAMU
paccyxaeHui U YMEHUSIMU pelaTh 3a/1a4u
MEXIUCLHUIIIIMHAPHOTO U UCCIIEI0BATEILCKOIO XapakTepa.

MeToauuecKkue MaTepHualjbl, ONPEACIAIOIINE ITPOHECAYPHI OLCHUBAHUS

[enbro NpoOMEXYTOUHON aTTECTALUU MO JTAHHOW JUCLMIUIMHE SIBISIETCS OLICHKA YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI B pe3yiabTaTe YCBOCHHUS 3HAHUM, MPUOOPETEHUS YMEHUH,
HABBIKOB U OIBITA JAEATEIbHOCTU B PAMKaX OCBOCHHUS JUCLMILIUHBI (MOIYJIs).

[Ipouenypa oleHHBaHMS OXBaThIBAaeT OOYYAIOUIUXCSA, OCBAaWBABIIUX JAUCLUUILUIHHY
(Mmonyns) Ilponienypa oneHuBaHus IPOBOJUTCS IO OKOHYAHUM OCBOCHMSI IUCLUILUIMHBI (MOIYJIs).
Onenka ypoBHS C(POPMUPOBAHHOCTH KOMITETEHIMI Ha dTamax ux (popMHUpOBaHUS OIpeneseTcs
Ha OCHOBAHMU COOECEI0BaHUS, BKIIOUAIOIINX TEOPETUUECKHUE BOIPOCH! UM 3a/laHusl, B KOTOPBIX
oOydaromeMycsi TpeuiaraloT OCMBICIHTh peajbHyl0 MpodeCcCHOHATBEHO-OPUEHTUPOBAHHYIO
CUTYallMi0, HEOOXOIMMYIO ISl pEHICHUS JaHHOW NpOOJEeMBbI, MPH 3TOM AaKTYalIU3UPYETCS
OTIpeNIeNIeHHbI KOMIUIEKC 3HAHWH, HEOOXOAMMBIM JJs pa3pelieHus JaHHON mHpoOIeMBbl.
OneHuBaHue OTBETOB OOYyYalOIIUXCS MPOBOAMUTCA B COOTBETCTBHUM C IPUBEACHHBIMU
KPUTEPUSIMH.

Ha ocHoBaHuM OTBETOB (OTBETOB Ha TECT, BHINOJHEHHE NPAKTUKO-OPUEHTHPOBAHHOIO
3aJjaHMsl) OLICHUBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIMH Ha ATanax ux (opMHUpPOBAHUSA
B paMKax JUCUUIUIMHBI (MOAYJs), a TakXKe YpPOBEHb 3HAaHUM, YMEHHUIH, HAaBBIKOB U OIbITA
JEATEIIBHOCTH, MO0 pPE3yJIbTaTaM BBICTABISETCS OLIEHKA. Pe3ynbTaTel NpoBENEHUS NPOLEAYPHI B
YCTaHOBJIEHHOM IOPSIJIKE MPOCTABISAIOTCS NMPENOJaBaTeNIeM B 3a4E€THBIE KHUKKH 00Yy4aroIUXCs U
NIEKTpOHHBIE  BeaoMocTH. Ilo  pesympratam  mpoBedeHMS  NPOLEAYPBHl  OLICHUBaHUS
IpernojaBaTesieM JIeJIaeTcsl BBIBOJ O pe3ysIbTaTax MPOMEXKYTOYHOM aTTECTAllMH 110 TUCIUIUINHE.

[Ipouienypa onieHnBaHus (3a4€T, SK3aMEHbI) COOTBETCTBYET JIEHCTBYIONIUM B BY3€ TEKYIIUM

MIOJIOXKEHUSAM, BKItouas [1osioxkeHne o peNTHHIOBOM CUCTEME TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH
Y IPOMEKYTOUHOM aTTECTAllUU CTYIEHTOB.
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