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1. IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUs 10 JUCHUIJINHE (MOIYJIIO0),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI IPOTrPAMMBbI
Hucnummmaa «MaTeMaTH4eCKuid aHanu3» O00€CIeYrBACT OBIAJICHUE CIICIYIOIIMMHU

KOMIICTCHIIUSIMU .
Kon HaunmeHoBaHHe KOMIIETEHIIUH Kopa srana HauMeHoBaHHe 3Tana 0CBOCHUS
KOMIIETeH I OCBOEHHS KOMITETEeH NI
KOMIIETEeHIH
H
TIK-18 CIIOCOOHOCTH ucnoas3oBarhk | [1K-18.2 CnocobeH HCII0JIh30BAaTh
COOTBETCTBYIOIIUI MaTeMaTHYECKUe MIPOIICTYPHI "
MaTeMAaTUYCCKUI  ammapar COOTBETCTBYIONIUEC HMHCTPYMEHTAJILHBIC
WHCTPYMCHTAJIBHBIC CPEACTBA IS CpeICTBa i aHaIW3a WHPOPMAIUU 10
00paboTKH, aHaau3a TEME MCCIIEIOBaHUS
cUCTEeMaTH3aluy HHPOPMAIIUU IO
TEMeE HCCIIEIOBAHMS
OIIK-3 crocoOHOCTh paboTaTh C OIIK-3.2 Crioco0eH UCIO0JIB30BaTh JaHHBIE
KOMIIBIOTEPOM KaK CPEICTBOM MaTeMAaTHYCCKUX HAYK U
yrpasyieHus uHpOpPMAIIHEH, MPOTPaAaMMHUPOBAHHUS JIs PEUICHHUS 3a/1a4
paboTath ¢ nHpOpManuei us 1o cbopa, 06pabOTKH 1 aHAITU3a JAHHBIX
Pa3JIMYHBIX UCTOYHUKOB, B TOM
YHUCIE B TJI00AIBHBIX
KOMIIBFOTEPHBIX CETAX

Menen:kep mnpoaAYKTOB B 007acTH HMHGOPMALMOHHBIX TEXHOJIOTHIA.

IIpukas

Muntpyna Poccun ot 20.11.2014 N 9151 (3apeructpupoBano B Muntocre Poccun 18.12.2014

N 35273)

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI Y CTYAEHTOB JOJKHBI OBITH CPOPMHUPOBAHBL:

CO37aHMI0, PA3BUTHIO, BBIBOAY Ha
PBIHOK ¥ TPOJaKaM MPOLYKTOB
cepun (C/01.7)

HaTeHTaMH Ha

Ynpasienue

OT®/TD Kon srana Pe3yabTaTsl 00yyenus
(npu Hau4yuu npodcerangapra) | ocBoeHuUs:

KOMIICTCHIIUH
C - Ynopasnenue cepueii nponykros| [1K-18.2 Ha YpOBHE 3HAHWW: 3HAET OCHOBBI MaTEMAaTHUYECKUX
1 TPYIIION UX MEHEIKEPOB. JUCLUIUIMH, JAaeT ONpEeAENCHUs OCHOBHBIX IOHSTHUHI
3aka3 W aHaIM3  PEe3yNbTaToOB BOCIIPOM3BOIUT OCHOBHBIE MaTeMaTHdeckue (pakThl, HIeH,
TeXHOJIOTHUECKUX HCCIEJOBAHUI B pacmo3HaeT MaTeMaTHYeCKHe OOBEKThl TOHHUMAET CBA3U
MHTEpecax  CepuH  IPOIYKTOB MEXy Pa3IHYHBIMU MaTEMATHIECKIMHU TOHATHIMHU
(C/01.6) Ha YpOBHE yMEHHH: yMeeT IOKa3bIBaTb MaTeMaTHYECKHE
PaspaboTka Ou3HEC-IIJIAHOB, YTBEPXKICHUS MPO(GECCHOHATIBHBIM  S3BIKOM, BBIJIENACT
IEHOBOM TIOJIMTUKM W  CTPaTEruu TIaBHbIC  CMBICJIOBBIC  ACIIEKTBI B JOKa3aTCJILCTBE
[Pa3sBUTHSA Cepun OPOAYKTOB pacro3HaeT OMUOKK B PaCCyKIEHHUSIX MOHUMAET pa3indue
(C/02.6) TpeGOBaHMIl, NPENbABIAEMBIX K JOKAa3aTenbCcTBAM B
3aKIro4YeHne MApTHEPCKUX MaTEMaTHKE, €CTECTBEHHBIX, COLIMANIBHO-IKOHOMUUECKUX U
corIalleHuit u pa3BuTHe TYMaHUTApHBIX HayKaX, HA PAKTHKE
oTHOWEHUH ¢ naprhepamu (C/01.3) Ha ypPOBHE HAaBBIKOB: BIaJeeT MPOQecCHOHAIbHBIM
Yrpasienne — OrOIKETOM — cepuy SI3BIKOM, KOPPEKTHO IEPEeBOAUT HH(OPMALUIO C OIHOTO
npoxykros (C/01.4) MaTeMaTHYECKOTO SI3bIKa Ha JIPyrod npeiMeTHol obmactu
[YTpaBiieHHe IPYMNIOH MEHeIKEepOB 3HaHMS, CHOCOOEH IepeaaBaTh Pe3yNbTaT IPOBEAECHHBIX
nmpoaykros (C/01.5) HCCIIEIOBaHUM B BUJE KOHKPETHBIX PEKOMEHAALUNA B
[Ipozsikenne npoxykros(C/016) TEepMHHAX TPeIMETHOH 001acTH 3HAHUS
3aka3 M KOHTPONb BBINOIHCHHS Ha ypOBHE 3HAHWH: MOHMMAET IIUPOTY U OIPAaHHMUEHHOCTH
[IPOTPaMMBbI IIPOEKTOB no| OIIK-3.2

MPUMEHEHNSI MaTeMaTHKH K HCCIEOBAaHUIO IPOIECCOB H
SBJICHUH B MpPHUPOAEC W OOIIecCTBE YCTAHABIMBAET CBS3H
MEXTY MaTeMaTHYECKUMHU UAeIMH, TEOPHSIMH,
TUCHHIUIMHAME W T.0. OIICHWBAaeT MaTeMaTHYECKYIO
KOPPEKTHOCTh paznuuHod mHpopmarmu B CMU, HaydHO-
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OT®/T® Kon srana Pe3yabTaTbl 00y4eHHs
(mpu Hann4uuMM npodcerangapra) | ocBoeHus

KOMIIeTeHIINI
TEXHOJIOTUH, co3JiaBaeMble B NONYJISIPHOM JIUTEepaType u JIp.

[pamkax npoaykToB (C/01.8) Ha ypOBHE yMEHUIl: yMeeT JOoKa3bIBaTb MaTeMaTHYECKHE
Pa3zpaboTka  OpeIOKeHHH 110 YTBEPXKACHHUS  TNMOHMUMAaeT  TPaHHULBl  HCIIOJIb30BAHMS
PUOOPETECHHIO u Ipojaaxe MaTeMaTHYECKHX METOIOB BBIIEJISCT INIaBHBIE CMBICIOBBIC
TEXHOJIOTUUECKHX, MPOJYKTOBBIX U aCleKThl B JIOKa3aTelbCTBE pAcllO3HAET OMIMOKH B
MpOYMX MHTEJIEKTYaJIbHBIX| pacCyXIeHUSIX ~ TIOHMMaeT  pa3iuuue  TpeOOBaHWIA,
axTiBOB 1 opranmsanunii (C/01.9) NpeabsBIsSEMbIX K JOKa3aTelbCcTBaM B MaTeMaTHUKe,

€CTECTBEHHBIX, COLMATIBHO-9KOHOMHYECKHUX u
TYMaHUTapHBIX HayKaX, HA MPAKTHUKE

Ha ypPOBHE HAaBBIKOB: BIAJEET IPO(ECCHOHATEHBIM
S3BIKOM, KOPPEKTHO IEPEBOANT HH()OPMALHUIO C OFHOTO
MaTeMaTUYECKOTO s3blKa Ha JPYrod S3bIK NPEIMETHOU
o0yacT 3HAHUSI KPUTHYECKH OCMBICIMBACT IOIyYCHHBIC
3HAHUA criocobeH MIPOSIBUTH MaTEMaTHYECKYIO
KOMIIETEHTHOCTh B pa3lM4YHBIX CHTyanusax (pabora B
MEXAUCIMIUIMHAPHOW KOMaHJe) CIOCOOeH mepenaBaTh
pe3yapTaT  MPOBEACHHBIX  HCCIEJOBAaHUK B  BHUIE
KOHKPETHBIX PEKOMEHJAlLUil B TEPMHMHAX IPEIMETHOU
001acTH 3HaHUA

2. O0beM 1 MeCcTO IMCUMILTUHBI (MoaYyJisi) B ctpykType OII BO

Hucuunnuna «Marematuyeckuit ananu3» umeet unaekc b1.6.04.01, Bxoaut B 6a3oByro
4acTh, 00beM — 324 akameMHuyecKuX 4acos, 9 3.e., u3yyaercs Ha 1 kypce B 1 u 2 cemecTpax B
COOTBETCTBUU C Yy4yeOHbIM MaHoM. KonnyecTBO akaeMHUECKHX YacoB, BBIICJICHHBIX Ha
KOHTaKTHYIO paboty ¢ mpenoaasateneM - 180 gaca, Ha camocTosATeIbHYIO paboTy 00yJarommxcs
- 72 yacoB; (hopma MPOMEKYTOUHOMN aTTECTAIIMU — 3a4eT C OL[CHKOM, SK3aMeH.

Hucuumumaa b1.6.04.01 «Marematuueckuil aHayiv3y MpenHa3HavyeHa JUIsl PacUIMpeHUst
MHUPOBO33pEHUS U (OPMUPOBAHUE Y CTYACHTOB CAMOCTOSITEIBHOIO aHAJTMTUYECKOTO U JIOTUYECKOTO
MBIIUICHUS, TIPHOOPETEHHE UMH CIICIIMATBHBIX 3HAHWH, YMEHUH M HABBIKOB, HEOOXOIMMBIX ISt
W3y4YeHUs B JaTbHEHIIIEM MaTeMaTHUECKUX U SKOHOMHUYECKHUX TUCHUTLTHH.

B coorBercTBMM ¢ Ha3Hau€HHMEM OCHOBHOW IIENBIO JUCIUIUIMHBI SIBISICTCS TOTYYECHUE
CTYIGHTaMH CHCTEMaTHUECKMX 3HAaHUA O MaTeMaTHMYeCKUX MOJENSIX, pacyerax M MeTojax,
NPUMCHSEMBIX B OKOHOMHKE, WCIONB3YeMbIX B VIPAaBICHUH I TPEANPHUHUAMATEIIECKON
JeSITEIHOCTH.

Hcxons u3 11enu, B MpoLecce N3y4eHUs TUCIUIUIMHBI PEIIaloTCsl CIISAYIOIINE 3a1auu:

- HAY4UTh CTY/IEHTOB OCHOBAM MaTeMaTH4eCKOro aHaIH3a;

- J1aTh IPEACTaBIEHHE O MECT€ MaTeMaTUKU B CHCTEME HAyK M €€ POJId B COBPEMEHHOM
MUpE, B pa3BUTUN HAyKH, TEXHUKH, IPOU3BOICTBA,

-pa3BMBAaTh MATEMATHUYECKOE MBIIUICHHE Yepe3 YCBOCHHE IPHEMOB MBICITUTEILHON
JeSITENLHOCTH;

-03HAKOMHUTh C TPUHIUIIAMH MAaTEMATUYECKUX PACCYXKICHHA W MaTeMaTHYCCKUX
JIOKa3aTeNbCTB, METOJAMH WHAYKIIMUA W JCAYKIUH, aHajdu3a W CHHTE3a, CPABHEHUS W aHAJOTHH,
0000111eHNs, a0CTparupoBaHus K KOHKPETHU3AINH;

-pa3BUTh WHTEpPEC K MPHUOOPETEHHI0 HAYyYHOTO B3IJIsla Ha MPOIECChl SKOHOMUYECKOTO
pa3BUTHS,

-BOCIIMTAHUE CTPEMIICHHsI K HENPEepPhIBHOMY TIOMOJHEHUIO CBOMX 3HAHUM MyTeM
camMoo0pa3oBaHus;

-pa3BUTHE peYr, OCOOCHHO TAaKWX KAueCTB BBIPAKEHHS MBICTH, KaK MOPSAIOK, TOYHOCTH,
SCHOCTb, KPAaTKOCTb, 0OOCHOBAHHOCTb.

HauMmeHoBaHus MOCTEAYIOMUX YIeOHBIX AUCHUIUIMH: «OKOHOMETPUKay, n3ydaeMasi Ha 2
Kypce B 4 cemectpe, «Teopusi BEpOSTHOCTEH M MareMaTW4ecKas CTaTHUCTHKa», h3ydaemas Ha 2
Kypce B 4 cemecrpe.




3. Copep:xkanue H CTPYKTYpa AUCHUTIMHBI (MOTYJIs1)

O0beM TUCHUILIUHBI, Yac.
®opma
KonTakTHas pa6ora TEKYLIero
No ni/ HanmenoBanue Tem 00y4arommxcs ¢ KOHTPOJIsI
° n/m 4
(pa3nesoB) Beero npenogaBareyemM CP ycneBaemMocTu",
10 BUJaM y4eOHBIX 3aHATHH NMPOMEKYTOYHOM
aTrTecTanuu
J JIP 3 KCP
Ounas popma 0OydeHUS
Tema l | OyHkIus 34 8 8 18 KP
Tema 2 | [Ipenemns u HETIPEPHIBHOCTH 34 8 8 18 KP
Tema 3 [IpousBomHas 38 10 2 8 18 KP
Tema 4 | IlpunokeHus IPOU3BOTHOM 38 10 2 8 18 KP
[TpomexxyTouHas aTTecTanus 3aueT ¢ OLEeHKOH
Bcero ITo 1 cemecTpy 144 36 4 32 72 36
Tema 5 | HeompeneneHnHslii uHTErpan 48 12 2 16 18 KP
Tema 6 | OnpenencHHBIH HHTETPAT 48 12 2 16 18 KP
Tema 7 | OYyHKIUU HECKOJIBKHUX 48 12 18 18 KP
MIepEeMEHHBIX
[TpomexxyTouHast aTTecTanus 36 - - DK3aMeH
Bcero ITo 2 cemectpy 180 36 4 50 54
Bcero mo xucuunimne 324 12 8 100 12

HpuM@'—laHu@.’* — npu npumeHeHuu IJ1eKmpoHHO20 05y'—£€HU}Z, oucmaHL]MOHHblx 06pa306ameﬂbyb1x mexHono2uil 8
coomeemcmeuu Cy‘{e6HblM njianom,

** — popmel mexyweco konmpoasn ycneeaemocmu: onpoc (0), mecmuposanue (T), konmponvras paboma
(KP), xonnoxeuym (K), acce (3), pecpepam (P), oucnym (Z) u op.

Conepxanue TMCUMILUIUHBI (MOIYJIs1)

HaumeHnoBanue Tem
Ne n/mm Copep:xanue TeM (pa3aeioB)
(pa3nesioB)

[Tousarne MHOXecTBa. AOCONIOTHAS BEIWYMHA JIEHCTBUTEILHOTO YHCIIA.
OxpectHocTh TOukH. IloHsiTme QyHKIMH. OCHOBHBIE CBOWCTBA (YHKIHH.
Tema 1 | OyHkuus OcHoBHBIE JJIeMEHTapHbIC byHKIMN. OneMeHTapHbIe GbyHKIMN.
Krnaccudukanms ¢pynknuii. [IpeodpazoBanue rpadukos. [Ipumenenne GpyHKmi
B DKOHOMUKE.




HaumeHoBaHue TeM
Ne n/m Conep:xanue TeM (pa3ieioB)
(pa3neJioB)

[Tpenen uucnoBoii nocnenoBarensHOCTU. [lpenen GyHKIUM B OECKOHEUYHOCTH U
B TOuke. beckoHeuHo Mayble U OeckoHEYHO OoJplive BeJMUUHBL. OCHOBHBIC
TeopeMmbl 0 mnpenenax. [IpusHaku cymiecTBOBaHUS Mperena. 3ameuaTelbHbIC
npezensl. HenpepbBHOCTh (hyHKIUH.

IIpenenst u
HETPEPEIBHOCTH

Tema 2

OmpezeneHne TPOM3BOMHOM. 3aBUCHMOCTh MEXIY HENPEpHIBHOCTBIO U
TG PepeHIPYEeMOCThI0  (YHKIUH. ANTOPUTM BBIYUCICHHUS MPOM3BOTHOMN.
OcHoBHble mpaBwia auddepenuupyemoctu. [Ipow3BoaHas CIOXHOW U
obpatHoi (yHkumu. IIpoM3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX (YHKIHH.
Tema 3. | IIpousBoxHas [ToHsiTHE O MPOM3BOAHBIX BHICIIMX MOPSAKOB. [ eomeTpuueckuii, husznueckuii n
SKOHOMHYECKHH CcMbIcT Tpou3BojaHoil. [lonstne muddepennmana ¢GyHKIUH.
[Mpumenenne nuddepenuana B NpUOTMIKEHHBIX BblYMCIEHHsX. [loHATHE O
muddepennmanax BBICIINX TOPSAKOB. Vcnonp30BaHUe MOHATHS IPOU3BOTHOM B
IKOHOMHKE.

OcHoBHbIe TeopeMbl auddepeHunansHoro ucuucienus. [Ipasuwio Jlomurans.
Bospacranue u yoObiBanue ¢yHkuumit. OxcrpemyMm ¢yHkuuu. HanGonbiiee n
HavMeHbllIee 3Ha4eHue (QyHKIUHM Ha oTpeske. Beimyknocts QyHkuuu. Toukn
nepernba. AcumnToThl rpaduka Qynkinumu. OOIMas cxemMa HCCICIOBaHUS
¢byHKuMit W mocTpoeHHs HX TpadukoB. [IpHiloKeHHE NPOM3BOJHOW B
9KOHOMHYECKOH TEOPHH.

[Ipunoxenus

Tema 4. .
TIPOU3BOTHON

IlepBooOpa3Hass (GyHKIMH W  HeompeAeicHHbIM uHTerpan. CBoicTBa
HEOIPEACIIEHHOI0 UuHTerpaina. IHrerpansl OT OCHOBHBIX 3JIEMEHTapHBIX
¢ynkmii. MeTox 3aMeHbl NepeMeHHOi. MeToJi MHTerpUpOBaHHs MO YacTsM.
WurterpupoBanue MNpoOCTEHIINX palMOHAIBHBIX ApoOeld. MHterpupoBaHue
HEKOTOPBIX BHJIOB HMppalOHAIBHOCTEH. WnTerpupoBanue
TPUTOHOMETPUUECKHUX (PyHKIMI.

Heonpenenennsiii
HHTETpal

Tewma 5.

[TonsiTHe OmpeneNneHHOro WHTErpajja, ero TeOMETPHIECKU M SKOHOMHYECKHH
cmbici. CBoiicTBa ompeneneHHOro uHTerpana. OTpeneNeHHBIH HHTErpal Kak
¢yakmus  BepxHero mpenena. @Dopmymna Heroorona-JleiiOruma.  3aMeHa
Ornpe/ieeHHbIIH nepeMeHHOW U (opMylla HHTEIPUPOBAHMS [0 YacTIM B OINPEICICHHOM
MHTErpan uHTerpane. I'eomeTpuyeckue TNPHIOKEHHS ONPEACTICHHOTO  HHTErpaia.
Heco6cTBennple uHTerpansl. I[IpuOnMMKeHHOE BBIYHCICHHUE OIPEIEICHHBIX
HHTErpanoB. lcmonp3oBaHWE TOHATUS — ONPEACICHHOTO HHTErpaisa B
KOHOMHKE.

Tewma 6.

OcHOBHbIE ~TOHATUS (YHKIMH HECKOJNbKHX TiepeMeHHbIX. [lpexen wu
HerpepbIBHOCTh.  YactHple  mpomsBoanble.  Juddepenunan  dpyHkmm.
@ynkuuun IIpoussomHast mo HampapieHuo. [ paaneHT. IKCTpeMyM (QYHKIMH HECKOIbKUX
Tema 7. | HeCKOJbKHX nepeMeHHbIX. Hanbosbiiiee 1 HauMeHblee 3HadeHue (yHknuu. [loHsATHE 00
MePEMCHHBIX sMnupuueckux Gopmynax. MeTos HaMMEHBIIUX KBaApaToB. [IoHsATHE 1BOWHOTO
nHTerpana. OyHKIMHA HECKOJIBKUX NIEPEMEHHBIX B 9KOHOMUYECKOM TEOPUH.

4.  MarepuaJjbl TeKylllero KOHTPOJIsl ycreBaeMoCcTH 00yuyaomuxcsi 4 GoH/I OLEeHOYHbIX
CpeICTB MPOMEKYTOUHOM ATTECTAUM 10 TUCHHUIJIMHE (MOYJII0)

4.1.1. B xome peanu3zaluu JUCHUIUIMHBI «MareMaTMueCKUil aHaau3» HUCIOJIb3YIOTCA
CJIEMYIONINE METOABI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH 00YyUaIOIIUXCS:

- IPY TIPOBEICHUH 3aHATUHN JIEKIIMOHHOTO THTA: Oecena (uajor) ¢ 00yJarouMucs,

- IPU MPOBEICHUY 3aHATUN CEMHUHAPCKOTO THIA: KOHTPOJbHAs padoTa.

Tema (paznen) MeToap! TeKymero KOHTPOJIS YCIeBaeMOCTH
Tema 1 Konrponbnas pabora 1.
Tema 2 Konrponbnas pabora 2.




Tema (paznen) MeTo/pl TEKYLIEro KOHTPOJIS yCIEBaEMOCTH
Tema 3 Kontpomnsras padora 3.
Tema 4 Kontpomnsras pabora 4.
Tema 5 KonrponbHas padora 5.
Tema 6 Kontpomnbnas padorta 6.
Tema 7 Kontponsras padora 7.

4.2 1. MaTtepuajbl TEKYLIero KOHTPOJISI yCIIeBaeMOCTU

B teuenue 1 cemectpa BBINONHAIOTCS 4 KOHTPOJIbHBIE padOThI, B T€UEHHE 2 cEMeCTpa -
3 KOHTpoOJbHbIE pabOThl. Pe3ynbTaThl BBINOJHEHHS 3THX PadOT SBIAIOTCA OCHOBAHUEM JUIS
BBICTABJICHUS] OIICHOK TEKYIIErO KOHTPOJs. BhiomHeHHE BceX paboT ABISETCA 00s3aTeIbHBIM
JUIsl BCEX CTYACHTOB.

KOHTPOJIbBHASA PABOTA Ne 1 «®YHKIUS»
1. Haiitu o6mnacts onpenenenus GyHkimn Y =+/16—Xx° +3/2x+3.

2. Haiitu o6nacte 3HaueHus GyHkiuu Y= 2Sin X —7
3. Omnpenenuts 4eTHOCTH (HEYETHOCTH) yHKIMU Y =2 +27°,
4

o 2
Haiitu npoMeKyTKH MOHOTOHHOCTH Y =2—X—X .

5. Omnpenenuts QyHKINIO, OOPAaTHYIO K JaHHOH Y =SINX, Xe€ [—377[ ; 25} .

6. Haiitu rnaBHbIi nepuos GyHKIHK y = COS% X.
7. Tloctpouth rpaduk GyHKIUU:
y= f : 8.y =sin x+ 2. 9. y=2"+2. 10. y=2+3/—x
X“+1 4

KOHTPOJIBHAS PABOTA Ne 2 «ITPEJEJIBI U HEIIPEPBIBHOCTDb»

Haitgure npenensr:

. X*—8x+15
1. |Im2—.
Xx—5 X =25
2. lim—2X=8
x>6 JX+3-3
3. lim 22
x>@ X +3X
Sin 2x
4. lim
x—0 X
5. lim—
x—=0 §In 2

6. limx-sini.
X—0
2

7. lim(1+3x)".

x—0

8. lim(1-%)".

X—00




9 Iim In(l+x)l

x—0 X

10. SIBnsercs nu HenpepbIBHOM naHHast QyHKIHA? Y CTaHOBUTE XapaKTep TOUKH pPa3pbIBa:
1

(1-x)°

y:

KOHTPOJIbBHAS PABOTA Ne 3 «ITPOU3BO/THAS»

Haiingure mpou3BOAHYIO CICAYIOMIMX (PYHKITUN
1. f(x)=sin(2x2—3x+l).

2. f(x)=tg(2x—3x2).

3. f(x):(x+\/§)3.

4, y:(1+x+x2)2.

5. f(x):arccos\/l—T.
6. y=(1+ x)loo.

7. y=28t

8. y=ctg(2x+3).

9. y:arcctg“i.
X+ 2

1. Haiinure BTOpyIo npon3Boanyto GyHknuu Yy = In (ZX2 —3).

KOHTPOJIbHAS PABOTA Ne 4 «([TPUJIOKEHUA TPOU3BOIHOM»
HccnenoBath pyHKIIMU U IOCTPOUTH I'paduKu

1. y=xe”.
X3
2. y=
Y
X3
3. y= :
X

KOHTPOJIbHASA PABOTA Ne 5 <HEONPEJIEJEHHBIA UHTETPAJI»

Borumciaure HHTErpaJjabl:

dx
jl—4x'

I(3x +1)dx.
Isin (3x +8)x.
J~ 2x -3

x> —4

2
: J.\/szxdx.

. Ix-2‘xdx.

w n

&

dx .

(62}

(3]



KO

7. Ixcosxdx.

HTPOJIBHASI PABOTA Mo 6 «OIIPEJIEJEHHBIM MHTETPAJI»

Brraucnoure OMPCACIICHHBIC MHTCTPAJIbl:

4 1j
1. (\/;—— dx.
%
2
2. IL
1 Vox-1
7/
3

) I X COS XdX.
0

4. Beruucnure mwiomaab GUrypsl, OrpaHMuYEHHON JTUHUSIMH Y = 6/ X, x=1, x=e, y=0.

KOHTPOJIBHAS PABOTA Ne 7 "®OYHKIHUU HECKOJIBKUX ITIEPEMEHHDBIX>
1. HaiiTi yacTHble Ipon3BoaHbIe GyHKIMK Z = X + 3X°Yy — y°

Haiitu yacTHbIE POU3BOAHBIC BTOPOTO MOpsiaKa GyHKIMK Z =Sin X COS Y

Haiitu montabie auddepentmanst GyHKuuu Z =e".

Xy B Touke Mo(3; 4; 12)

2.

3.

4., Hamumwure YpaBHCHHC KacaTeJIbHOU K IOBCPXHOCTH
7=

5.

Haiitu nunum ypoBHS QyHKIMM Z =X + Y

Ixana OHCHMBAHMSA TCKYIIECT0 KOHTPOJIA.

10-6anbHas
HIKaJIa

TpagunroHHas mKaza

«3auTeHoy/
«He 3auTeno»

Onpenenenue

10

OTIN4YHO

3aureHo

ITonnble, rIy0OKHMEe W CHCTEMAaTHYECKHE 3HAHUS,
3HAKOMCTBO C JIOTIOJIHUTEIBHOH JIHTEpaTypoOH,
TOJIHBIM U MpaBWIbHBIN OTBET, TBOPUECKUM MOJIXO
B MOHMMaHUH M W3JIOKEHUHN Y4eOHOrO MaTepuaa,
MEpPONIPHUATHIA  TEKYIIETO

IIOJTHO€  BBIIIOJIHCHHUC

KOHTPOJIA.

OTian4uHO

3aureno

HOJ'IHBIG, FJ'Iy6OKI/Ie N CHCTECMATHYCCKHEC 3HaHMH,

TIOJTHBIH u HpaBI/IHLHHﬁ OTBCT, IIOJIHOC

BBITIIOJIHCHUC MepOHpHﬂTI/Iﬁ TEKYIIETO KOHTPOJIA.

OTiIn4HO

3aureHo

IlonHBle M cucTeMaTHYECKHUE 3HaHUs, OTCYTCTBUEC
CYHIECTBCHHBIX HETOYHOCTEH B OTBETEC, IIO0JIHOC
BBIIIOJTHCHHEC MepOHpI/IﬂTI/Iﬁ TEKYILIETO KOHTPOJIA.

Xopo1io

3aureHo

Z[OCTaTOLIHO IIOJIHBIC M CHUCTCMATHYCCKUEC 3HAHU,
OTCYTCTBUC CYIICCTBCHHBIX HETOYHOCTEH B OTBCTE,
HUMCIOTCA TMOTPEITHOCTHU

pu BBITIOJTHCHU N

MepOHpI/IHTI/Iﬁ TEKYLIETO KOHTPOJIA.

10



10-0anpHas TpaauumoHHas mkana «3auTeHo»/ Omnpenenenue
LIKaJIa «He 3aureno»

6 Xopowo 3auTeHo JlocTaTo4HO MOJIHBIE W CHCTEMATHYECKHE 3HAHUS,
OTCYTCTBHUE CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
HMEIOTCSI ~ TOTPEIIHOCTH  IIPU  BBIIOJHEHHU
MEpONPUATHH TEKYIIETO KOHTPOJISL.

5 VY 10BNETBOPUTETHHO 3auTeHo 3HaHHWE OCHOBHOTO y4eOHOro MaTepuana B 00beMe,
HEOOXOIUMOM sl AaibHEeWIed yaeOsl u paboThl,
UMEIOTCS  IOTPELIHOCTH  NPU  BBIIOJHEHUH
MEpOIPUATHH TEKYLIETO KOHTPOJIS U IIPU OTBETE.

4 Y IOBJIETBOPUTEIHHO 3auTeHo 3HaHHWE OCHOBHOTO Y4YeOHOTO Marepuana B
MHHHUMAJIbHOM  00beMe, HCOOXOAMMOM IS
JanmpHeWmie#  yueObl u  pabOThl, UMEIOTCS
MNOTPEIIHOCTY IIPU  BBIIOJIHEHUM MEPOIPUITHH
MIPOMEXYTOYHOTO KOHTPOJIS ¥ TIPH OTBETE.

3 HeynosneTBopurensHO He 3aureHo | MIMeroTcs  CyIIECTBEHHBIE IIOTPEIIHOCTH  IpU
BBIMOJIHCHUH MEPOIPUSATUH TEKYyILIero KOHTPOJI,
JIONYIIEHBI CYIIECTBEHHBIE OIIMOKHM TPU OTBETE,
HEeoOXoArMa HEKOTOPast TOTOJTHUTENbHAS padoTa.

2 HeynoBneTBopuTenbHO He 3auteno HmeroTcst mpobesibl B 3HAHUSAX 110 3HAYMTEIBHOM
YacTu yueOHOTO Matepuana, JIOTTYIIICHBI
CYILIECTBEHHBIE OIIMOKU MpPH OTBETE, HEOOXOAMMa
3HAYHUTENIbHAS IOTIOJIHUTENIbHAS yaeOHas paborTa.

1 HeynosnerBopurensHO He 3aureno | He BBINONHEHBI NpenyCMOTPEHHbIE MHPOTPaMMOif
3aJaHud, He OTpabOTaHbl TPAKTHYECKHE WU
1abopaTopHbIC 3aHATHA, HEOOXOIMMBI
JIOTIOJTHUTENBHBIE 3aHATHS IO COOTBETCTBYIOIIEH
JUCLHUIUIAHE.

0 HeynosnerBopurensHo He 3auteno Hapymenne akageMudeckux HOpM (TJIaruar ¥ T.11.)

4.3. (I)OprI, METOAbI (CpeZ[CTBa) HpOMe)lCYTO‘lHOﬁ aTrTeCTalluu.

4.3.1. Dx3aMeH NpOBOAMTCA B MHCbMEHHOH (opme. 3amaHusi comepkar BONPOCHl, B KOTOPBIX
HEOOXOJMMO HCIIOJIb30BATh TEOPETUUECKUE 3HAHMA (CBSA3b C KOMIIETEHIMSIMU) U IMPAKTUYECKOE
3aj1aHKe, TEMOHCTPHUPYIOIUE CIIOCOOHOCTh MCIIOIb30BATh OCHOBHBIE METO/IbI €CTECTBEHHOHAYUHBIX
JUCUUIUIMH B TPO(ECCHOHATBHON AEATENbHOCTU Ui TEOPETHUECKOTO M SKCHEPHUMEHTAIBHOTO
MCCIIEJOBAHMSI.

JI511 KOHTPOJIsT YCBOGHUS TaHHOM JMCHUILTMHBI y4eOHBIM IJIAHOM MPEIYCMOTPEHBI B 1 U 2
ceMecTpax 3K3aMeHbI (B COOTBETCTBHU C Y4EOHBIM IUIAHOM), KOTOpBIE MTPOBOASATCA B MHCHMEHHOM
dopme.

Ha »k3amMeH BBIHOCATCS OCHOBHBIE BOIIPOCHI, pacCMaTpHBAaeMble B paMKaxX BCEro Kypca.
OcHOBO# /17151 onpeieNieHusl OLIEHKU Ha SK3aMEHaX CIIY’KUT 0ObEM U YPOBEHb YCBOEHHS CTYAEHTaMU
Marepuaa, IpeayCMOTPEHHOIO MPOrpaMMOM IaHHOTO Kypca.

W mnozaBeneHuss UTOTOB IO pe3yibTaTaM BBIMOJHEHUS 3aaHUl TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH.

4.3.2. OtieHOYHBIC CPEJICTBA IPOMEKYTOTHOM aTTECTAIHH.

11



Kpurtepnu oueHKH 3HaHUI, YMEHUI1, HABBIKOB NPH caye IK3aMeHa:

. OLEHKa "OTIMYHO" BBICTABIACTCS CTYACHTY, IIOKa3aBlIeMy TIJyOOKoe U
BCECTOPOHHEE 3HAHUE U IOHMMaHue yueOHOro MaTepuaa, IpeyCMOTPEHHOr 0 IPOrpaMMoit Kypca,
IpaMOTHO U MPABUIILHO OTBEYAIOIIIEMY Ha BCE BOIPOCHI OMJIETa U IOTIOHUTEIBHBIE BOTIPOCHI;

. OLICHKa "Xopoulo" BBICTABIAETCA CTYIEHTY, OOHAapy)KMBIIEMY IIOJIHOE 3HaHHE
y4eOHOro Marepuaia, MpeIyCMOTPEHHOTO IMPOrpaMMON Kypca, 0e3 CyIIECTBEHHBIX HEI0YETOB,
OTBETHUBILEMY Ha BCE BOIPOCHI SK3aMEHALIMOHHOTO OWjieTa, HO HEKOTOPbIE OTBETHI SIBJISIFOTCS HE
COBCEM IOJIHBIMHU.

. OLICHKa "Yy/IOBJIETBOPUTENILHO" BBICTABISIETCA CTYIEHTY, OOHapyXXMBIIEMY 3HaHHE
OCHOBHOT'0 y4eOHOTo MaTepHaa, peayCMOTPEHHOTO MPOrpaMMoi Kypca, B 00beMe He00X0IMMOM
JUISL JajdbHeWnel paboThl, HO JOMYCTHBIIEMY IOIPEIIHOCTH HENPHHLMIINAIBHOIO XapakTepa B
OTBETE Ha DK3aMEHE;

. OLEHKAa "HEyIOBJIETBOPUTEIBHO" BBICTABIAETCA CTYICHTY, OOHApYKUBILEMY
1poOesibl B 3HAHUHM OCHOBHOI'O MaTepHaia, IPeyCMOTPEHHOIO POrpaMMOi Kypca, JOITyCTUBILEMY
NPUHLUNMAIBHBIE OIIMOKM B OTBETE HA HK3aMEHE M IPH BBIIOJIHEHUHM JIONOJHUTEIbHBIX
HK3aMEHALIMOHHBIX 33JaHHM, IPETYCMOTPEHHBIX IIPOIPAMMON.

Ilepecnaua sk3ameHa (B cilydae MOJIYY€HMs CTYAEHTOM OLEHKU "HEYJOBJIETBOPUTEIHHO")
OCYILECTBIISETCS B YCTAHOBJIEHHOM TOPSJIKE.

Crircok BOIIPOCOB /1Sl IOATOTOBKH K 9K3aMeHy B 1 cemectpe

1. TIonstne muoxectBa. O6o3HaueHue. llonsTue mycroro mHoxectsa. [logMHOXECTBO.
PaBuple MHOXecTBa. Omnepanyy HaJ MHOXXECTBAMHU: OOBEIMHEHHE, IepeceyeHHe, pPa3HOCTb,
nonoiHenue. Yucnossle MHOXKeCTBA. OrpaHUUYEHHbIE MHOXKECTBA.

2. Tloustne abcomoTtHON BenmuuuHbl. CBolicTBa. ['eomerpuueckuil cmbich. [IpoMexyTku.
OKpecTHOCTb TOUKH, - OKPECTHOCTD

3.0Onpenenenve QyHkuun. I[loHATHE BEIMYMH: IOCTOSIHHAS, IE€PEMEHHas, IHapaMmerp.
OO6nacte ompenencHuss W oOnacte 3HadeHus ¢GyHkuuu. llemouncnennas ¢yHkuus. CrocoOb
3ananus ¢QyHkumu. [Ipocreiime (QyHKIMOHATIbHBIE 3aBUCHMMOCTH: IpsMas MpPONOPLUOHAIbHAS,
JMHElHas, 00paTHas NpoNOpLHOHAIbHAS, KBapaTUYHAS.

4.0cHOBHBIE CBOIcTBa (YHKLUMH: YETHOCTb, HEYETHOCTb, BO3pacTaHue (yObIBaHUE),
NEepUOANYHOCTh, OrpaHn4eHHOCTh. CBolicTBa. OOparumble, OOpaTHblE KW B3aUMHO OOpaTHbIE
¢dynkuuu. CoiictBa 00paTHBIX (GyHKIMHN. [ToHsTHE ClIOXKHON QYHKINH.

5. IlonsiTue aneMeHTapHbIX QYHKIMHA, NX Kinaccudukanus. SIBHbIe (HESIBHBIE), OAHO3HAYHbBIE
(MHOro3Haunble) pynkiuu. [Ipeodpazoanue rpapuxos GpyHkuuii. Cxatie U pacTskeHue rpapuka
K OCH OpAMHAT U ocH adcimcc. CUMMETpUst OTHOCHTEIBHO OCH alcIyce U ocu opauHar. [lepenoc
rpaduka napauieIbHo OcH abCIHcC U OpAMHAT.

6. llonstne wuwncrnoBoil mocnenoBaTeNbHOCTH. OrpaHUuYeHHass IOCIEA0BaTENbHOCTD,
Bo3pacTarolasi  (yObIBarollasi), MOHOTOHHas  IocienoBaTeabHOCTh.  CriocoObl  3ajaHMs
MOCJIEA0BATENbHOCTH. ApuMeTHIECKasi U FreOMeTprUecKas Iporpeccuu (OHATHE, (POPMYIIbI).

7. Ilonsitue npenena nocnenosateabHocT. O603HaueHHe. ['eoMeTprudecKuii CMBICI Mpesena
nocseaoBarenbHOCTH. Cxopsmmecs U pacxosiyecs, 0ECKOHEYHO Malble M1 OECKOHEYHO OOJbIINe
nocsenoBarenbHOCTH. OCHOBHBIE CBOMCTBA IpeZena MOciIenoBaTeIbHOCTH. Heonpenenennoctu n
UX PacKpbITHE.

8. Ilonsarue npenena pyHkuun B Touke. OO603HaueHue. ['eoMeTpuyecKuii CMBICI Tpezena
¢bynxumun npu X —XO0. [TousTre 0MHOCTOPOHHUX TpeenoB. CBOMCTBA.

9.Ilonsatue mpenena pynkimu B O6eckoHeuHOCTH. OOO03HA4YeHHE. ['€OMETPUUECKUIT CMBICIT
npenena GyHKIMU Mpu X —oo. [Tonoxenne GyHKIMU OTHOCUTENIBHO CBOETO Mpesea.

10.ITonsiTHe OeckoHeuHO Masoi BenuuuHbl. Onpeznenenus. CBolicTBa OECKOHEUHO MaIbIX
BEJIMYMH. DKBUBAJICHTHBIEC BEMUMHBL. TeopeMa O CBsI3M OECKOHEUHO MaJIbIX BEJIMUUH C MpeieiaMU
bynkmii. Jloka3arenscTBo.

11. Ilonarue OeckoHeyHO Oousbinol BemumuuHbL OmnpeneneHusi. CBOWCTBa OECKOHEYHO
0ONBIIMX BEIMUYMH. TeopemMa O CBSI3M MEXKIYy OCCKOHEYHO MaJlbiMA W OECKOHEUHO OOJBIIMMHU
BeJIM4YrMHaMu. [lokazaTensbCTBo.
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12. OcHoBHbIE TeopeMbl O mpenenax. CienctBusi. [[okazareabCTBO TEOPEMBI O Mpeaese
CYMMBI

13. 3ameuarenbHble npenensl. JJoKa3aTeIbCcTBO TEOPEMBI O €IMHCTBEHHOCTH MPEIENa.

14. Tlonsitue ¥ cBOicTBa (PYHKUMH HENPEPHIBHOM B TOYKe. J[0Ka3aTeIbCTBO TEOPEMBI O
npejesne 0OpaTHOM BEINYHHbI

15. onsiTre U cBoiicTBa (YHKIMHU, HENPEPHIBHOIM Ha oTpe3ke. Jloka3arenbCTBO TEOPEMBI O
IpeieNie YacTHOTO.

16.Toukn paspbiBa. Buasl pa3pbIBOB. JlokazarenbCTBO  TEOpeMbl O  Iperele
HPOMEKYTOUYHOMN (PYHKIIUH.

17. Tlpupamenue QyHKIUH, TOpUpanieHue aprymeHta. [loHSTHE  TPOW3BOIHOM.
['eomerprueckuii CMBICIT TIPOM3BOJHOW. YpaBHEHHE KacaTelbHOM K Tpaduky (yHKIUH.
IIpunoxeHre npoU3BOIHON K TEOMETPUUECKUM 3a1a4aM. DU3NUECKUil CMBICIT IIPOU3BOAHOM.

18. MuddepenmpyemMocTs PyHKIIMU B TOUKE U Ha MpoMexyTke. JlokazarenbcTBo Teopembr
0 3aBHCHUMOCTH MEXIY HENpPEephIBHOCTBIO M AupdepeHipyemMoctoio (pyHKIun. beckoneuHas
IIPOU3BO/IHAS, TEOMETPUYECKUM CMBICII. OJTHOCTOPOHHUE IPOU3BOHBIE.

19. Ompenenenue crnoxHOM QyHKIMH. Teopema O TPOM3BOMHOW CIOXKHOW (DyHKIHH.
JlokazaTenbCTBO.

20. Ilomstme oOpatHOM (yHKIMU. Teopema O TPOU3BOTHON 0OpaTHOW (YHKIHH.
JoxkazatenbctBo. [IponsBonHast HesiBHOM (hyHKIMU. [ 'eoMeTpruecKuii CMBICIT.

21. Tonstue muddepennmana. BeBon popmyrnsr. ['eomerpryeckuii 1 HU3MUECKUI CMBICT
muddepeHimana.

22. CeotictBa muddepeHmmana. Jloka3areabCTBO TEOPEMBI O  CIUHCTBEHHOCTH
muddepeHmana.

23. Ilonsitne mpou3BOAHOM n —To mopsiika. PU3MYECKUH CMBICI MPOU3BOIHON BTOPOIO
nopsaaka. Juddepenuumansl Beicimx nopsiakoB. CpoiictBa. Jloka3aTenbCTBO TEOPEMbI O CBSI3H
mddepenimana ¢ IpOU3BOAHON (PYHKIIUH.

24. Teopema @epma. /lokazarenscTBo. I 'eoMeTpruecKrii 1 dKOHOMUYECKUI CMBICII.

25.Teopema Pomnsi. [lokazarenbctBo. CnencrBue. ['eomeTpruecKuii CMbICIT.

26.Teopema Jlarpanxa. ['eomerpudeckuii 1 GU3MIECKUI CMBICI.

27 IlpaBuio Jlomurans. JlokazarensctBo. CrieacTBus

28.0npenenenne Bozpactaromieil (yobiaromeil) pyHkuuu. JlokazaTenscTBo HEOOXO0AUMOro
ycioBusi Bo3pactanus (yObiBaHus). [locrarouHoe ycrnoBue Bo3pacrtaHusi (yObIBaHMs) (YHKLUH.
I'eomeTpryUeCcKmii CMBICIL.

29.0mpeneneHue TOYEK MakcuMyma U MHUHHMyMa. llonstue oskcrpemyma (yHKIMH,
JIOKaJIbHBINA U TI100abHBINA SKCTpeMyM. [loHATHE cTanmoHapHON U KpuTH4eckol Touku. CBOWCTBA.
ANTopuUTM HccieoBaHus PYHKIMK HAa SKCTPEMYM U IIPOMEKYTKH MOHOTOHHOCTH.

30. HocrarouHoe ycioBue KkcTpeMyMa ¢GyHKIMU. JokazarenscTBo. CBOWCTBO. AJITOpUTM
HaXO0Y/I€HHsI HauOOJIbIIETO M HAMMEHBILIET0 3HaUeHUsI (PYHKLIMHU Ha OTPE3KE.

31.I0onarue Beimykinoi ¢ynkimu. ['eomerpuueckuit cmbica. CpoiictBa. IloHsTHE TOYKM
neperu6a. ['eomerpuueckuii cmbici. CBOHCTBA. AJITOPUTM HUCCIIE0BaHUS (DYHKIIMU HA BBITYKJIOCTh
Y TOUKH Teperuoa.

32.Ilonsitie acumnrorhl rpaduka ¢yHkuumu. Buabpl u  cBoifctBa. OOmas cxema
UCCIIeI0BaHNS (PYHKIIMH.

Tembl 32124 K IK3aMeHY

3aj1aua Ha HAXOXJICHUE 00JIaCTH OIpeIeNeHUs (PYHKIIUH.

3agaya Ha IPOBEPKY YETHOCTH (HEUETHOCTH) (DYHKIIUU.

3aj1aua Ha HAXOXKJICHUE TleproJia (QyHKIHH

3amava Ha HAXOXKJIeHHE (QYHKITHH, OOpaTHOW K TaHHOM.

3ayava Ha mpeoOpa3oBaHue rpaduka QyHKIUH.

3agaua Ha HaXOXKAECHHUE MPEJIENIOB PAllMOHATBHBIX U UPPAMOHATBHBIX (PYHKIMNA. 3ameuarenbHble
NPEAEbL.

3agaya Ha HAXOXKAEHUE TOYEK Pa3phIBa.
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3agaya Ha HAXOXKAECHUE MPEeIEIoB (PYHKIMU C TOMOIIBIO SKBUBAJIEHTHOCTEH 1 npaBuia Jlonurans.
3agaua Ha HAXOXKACHUE TIPOU3BOIHON CIIOKHOM (DYHKIIHUH.

3anava Ha HaxOoXKaeHHE AuddepeHmrana GyHKIUN.

3amada Ha HAXOXKJICHUE CKOPOCTU M YCKOPEHUS Tela.

3agaya Ha COCTaBJICHUE YPaBHEHHUS KacaTeNIbHOM K rpaguKy QyHKIHUH.

3amaua Ha HAXOXKJICHUE TOYEK IKCTPEMyMa U MPOMEKYTKOB MOHOTOHHOCTH.

3agaya Ha HAXOXKAEHUE TOYEK Iepernda U MHTEPBAJIOB BBIMYKIOCTH (DYHKIIUH.

3aj1aua Ha HAXOXKJICHUE HAUOOJBILIETO M HAMMEHBILIETO 3HAYECHHS (DYHKIIUH.

3agaya Ha HAXOXKAEHHE aCUMIITOT rpaduka HyHKIUH.

Cnmcox BONPOCOB /1JIs1 MOATOTOBKH K 3K3aMeHY BO 2 cemecTpe

l.Ilonsatue muoxkectBa. OOo3HaueHue. llonstue mycroro muoxkectBa. [logmMHOXECTBO.
PaBuble MHOXecTBa. Omnepanuu HaJl MHOXECTBaMU: OOBEIUHEHHUE, IEPEeceyeHre, pasHOCTb,
nornosHeHue. Yucnosblie MHOXKeCTBA. OrpaHUUEHHBIE MHOXKECTBA.

2. Tlonsitue abcomroTHOM BenmuuHbL CBolicTBa. ['eomerpuueckuii cMbIci. [IpomexyTk.
OKpecTHOCTb TOUKH, - OKPECTHOCTD

3.0mpenenenvie ¢ynkuun. [loHsTHEe BEMUYMH: MOCTOSHHAS, TMEepEeMEHHas, MapaMeTp.
OO6nacte ompenencHuss W oOnacte 3HadeHus ¢GyHkuuu. llemouncnennas ¢yHknus. CrocoOb
3amanus QyHkipu. [lpocreifime (QyHKIMOHATBHBIE 3aBUCHMOCTH: TpsMasi MPOMOPLUOHAILHAS,
JMHElHas, 00paTHas IpONOpLHOHATIbHAS, KBapaTUYHAS.

4.0OcHOBHBIE CBOWCTBa (DYHKIIMM: YETHOCTb, HEYETHOCTb, BoO3pacTaHue(yObIBaHUE),
NEePUOIMYHOCTh, OrpaHn4eHHOCTh. CBoiicTBa. OOpaTuMmble, OOpaTHBIE W B3aWUMHO OOpaTHBIC
bynkiyn. ColicTBa 00paTHBIX QyHKIMNA. [ToHATHE CIIOXKHON QYHKIHH.

5. IlonsiTre 3neMeHTapHbIX (PYHKIUHA, UX Kiaccudukarms. SIBHbIe (HESIBHBIC), OTHO3HAYHBIC
(MHorozHaunble) GpyHKImH. [IpeoOpazoBanue rpadukoB ¢pyHkuuii. CxkaTue U pacTsbkeHHe rpaduka
K OCH OpAMHAT U ocH adcuucc. CUMMETpUs OTHOCHTEIBHO OCH alciuce U ocu opauHar. [lepeHoc
rpaduka napauienbHO OCH a0CIKCC U OpUHAT.

6. llonsatne uwncnoBoll mocnenoBaTeNbHOCTH. OrpaHUueHHass IOCHIEA0BATENbHOCTD,
Bo3pacTarolasi  (yObIBarollasi), MOHOTOHHas  IocienoBaTeabHOCTh.  CrocoObl  3ajaHus
MOCJIEA0BATENbHOCTH. ApuMeTHIEcKasi U reOMeTpryecKas Iporpeccuu (oHATHE, (POPMYIIbI).

7. Ilonsitue npenena nocnenosateabHocT. O603HaueHHe. ['eoMeTprudecKuii CMBICI Mpesena
nocseaoBarenbHOCTH. Cxopsimecs U pacxosiyecs, 0ECKOHEYHO Malble M1 OECKOHEYHO OOJbIINe
nocsenoBarenbHOCTH. OCHOBHBIE CBOMCTBA Mpe/ena MocienoBaresibHocTi. HeonpeneneHHocty u
UX PacKpbITHE.

8. Ilonsarue npenena ¢pyHkuun B Touke. OO603HaueHue. ['eoMeTpuyecKuii cMbICH TMpezaena
¢ynxumu npu X —XO0. [TousTHe 0JHOCTOPOHHUX NpezenoB. CBOMCTBA.

9.Ilonsatue mpenena Gynkuuu B O6eckoHeuHOCTH. OO03HAaYeHHE. ['€OMETPUUYECKUIT CMBICIT
npenena GyHKIMHU pu X —oo. [Tonoxenne GyHKINU OTHOCUTENBHO CBOETO Mpefena.

10.ITonsiTe OeckoHeuHO Masoi BenuuuHbl. Onpeznenenus. CBolicTBa OECKOHEYHO MajIbIX
BEJIMUMH. DKBUBAJIECHTHbIE BEMUMHBL. TeopeMa o0 CBsi3M OECKOHEYHO MaJIbIX BEIUYUH C MPEAeIaMU
¢byHkmii. Jloka3arenscTBo.

11. Ilonarue OeckoHeyHO Oosbinoi BemumuuHbl. Onpenenenusi. CBoWCTBa OECKOHEYHO
0OMpIIMX BEIMUYMH. TeopemMa O CBSI3U MEXKIYy OCCKOHEYHO MaJbiIMA M OECKOHEYHO OOJBIIMMHU
BeJIM4YrMHaMu. [lokazaTensbCTBo.

12. OcHoBHBIE TeopeMbl 0 mpenenax. CaenctBus. Jl0Ka3aTelbCTBO TEOPEMBI O IpEIEIe
CYMMBI

13. 3ameuarenbHbIe nipenensl. Jloka3aTenbCTBO TEOPEMBI O €AMHCTBEHHOCTH MpeeNa.

14. Tlonsitue u cBoiicTBa (PYHKLMH HENpEepbIBHOM B Touke. J[0Ka3aTeIbCTBO TEOPEMBI O
npezese 00OpaTHON BETMIHHBI

15. TonsiTe U cBoiicTBa (YHKIMHU, HENPEPBHIBHOI Ha oTpeske. [loka3aTenbCTBO TEOPEMBI O
npeziese 4YacTHOTO.
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16.Toukn paspeiBa. Buuael pa3pbiBOB. JlokazarenbCTBO TEOpEMBI O TpeeIe
POMEKYTOYHOHN (PYHKIIUH.

17. Tllpupamenue QyHKIMMA, TpUpamieHHe aprymMeHTa. [loHATHE MPOW3BOIHOM.
['eomeTpuyecKuid CMBICII TMPOM3BOIHOH. YpaBHEHHME KacaTeldbHOW K Tpaduky QyHKIUH.
[IpunosxeHne npon3BOIHON K TEOMETPUUECKUM 3a1a4aM. DU3HUecKuil CMbICIT IPOU3BOAHOM.

18. IuddepenmpyemMocTs (PYHKIIMU B TOUYKE U Ha TIpoMexyTke. JlokazarenbcTBo Teopembl
0 3aBHCHMOCTM MEXAYy HENpepbIBHOCTBIO U auddepeHnpyemMoctbio (yHkuuu. beckoneuynas
IPOU3BO/IHAS, TEOMETPUYECKUI cMbICII. OJJHOCTOPOHHHUE IIPOU3BOHBIE.

19. Onpeneneaue cnoxHod (yHKIMH. Teopema O TPOMZBOTHOW CHONKHOW (DYHKITHH.
JlokazarenbCTBo.

20. Tlonsatue oOparHol ¢yHkuMu. TeopemMa o0 TPOM3BOAHOW OOpaTHOM (DYHKITHH.
JHoxkazarenbctBo. [IponsBoHas HessBHOM (yHKIMU. | eOMeTpuYecKuii CMBICIT.

21. Tlonsarue muddepennunana. BeiBoa dhopmyssl. ['eoMmeTprdeckuii U GU3NIESCKANA CMBICIT
muddepenimana.

22. CegoiictBa guddepenimana. Jloka3arenbcTBO TEOPEMbl O  EIWHCTBEHHOCTH
maddepenimana.

23. Tlonarue npou3BoAHONM n —To mnopsaka. OuU3nueckuil CMbICI MPOU3BOJHON BTOPOrO
nopsiika. Juddepenumans Beicux mnopsiakoB. CpoiicTBa. Jloka3aTenbCTBO TEOPEMBI O CBS3U
mddepenimana ¢ mporu3BOHON (QyHKINK.

24. Teopema ®epma. [lokazarenbcTBo. I 'eoMeTpruecKuii 1 SKOHOMUYECKUI CMBICII.

25.Teopema Poss. JlokazatensctBo. CrieactBue. ['eoMeTprueckuii CMBICIL.

26.Teopema Jlarpamxa. ['eomerprdeckuii 1 GHU3MIECKUI CMBICI.

27 IlpaBwiio Jlonutans. JlokazarenscTBo. CrieacTBus

28.0mnpenencHue Bo3pacTaromiei (yobIBaromei) pyHkiun. JJoka3arebcTBO HE0OOX0IUMOT0
ycnoBusi Bo3pactanus (yObiBanus). [loctarouHoe ycnoBue Bo3pactaHusi (yObIBaHHSI) (DyHKIMH.
I'eomerpuueckuii CMBICIL

29.0mpenenenue TOYEK MakcuMyma W MUHHMYyMa. lloHstue oskcrpemyma (QyHKIMH,
JIOKaJIbHBIN U TJI00ATBHBINA SKCTpeMyM. [IoHATHE cTaMOHAPHOW M KPUTHYECKOH Touku. CBOMCTBA.
ANTOpUTM HCCIeNOBaHUs PYHKIIMY HA SKCTPEMYM H MIPOMEKYTKH MOHOTOHHOCTH.

30. JlocratouHoe ycioBue 3kcTpemyMa pyHkimu. JlokazarensctBo. CBOWCTBO. ANTOPUTM
HAaXO0XK/IEHHsI HAaUOOJIBIIIETO M HAMMEHBILIETO 3HAaUeHHsI (DYHKIIMHU Ha OTPE3KE.

31.Ilonsitue Bemykion (yHkmun. ['eomerpuueckuii cmbica. CpodictBa. [loHsTHEe TOuKM
neperuda. ['eomerpuueckuii cMpici. CBOWCTBA. AJNTOPUTM HCCIEAOBaHUs (DYHKIIMK Ha BBITYKIOCTh
Y TOYKH Tieperuoa.

32.Ilonstie acumnroThl Tpaduka ¢GyHKUMH. Buabsl u  cBoiictBa. OOmas cxema
WCCIIeIOBaHUS (PYHKIINH.

33. Iousitue nepBooOpazHoit pynkimu. [IpaBuna HaxoxaeHus. JlokazaTeabcTBO OCHOBHOTO
CBOMCTBA IEpBOOOPA3HON, FEOMETPUUYECKUIN CMBICI.

34. [lonarue HeonpeneaeHHOro uuTerpaina. CBoicTBa. MeTo1bl UHTErPUPOBAHUSI.

Onpenenenrie KpUBOJIUHEWHON Tparenuu. [loHATHE oOmpeneneHHOro HWHTErpayia, BBIBOJ
(bopMyITBl UHTETpaTIbHOM CyMMBI. ['€oMeTprudecKuii CMBICH OIPEeTICHHOTO HHTErpaa.

[Tonsitue orpannyeHHod ¢yHkuuu. [Ipu3Hakum HMHTETpUpYyeMOCTH (YHKIUM Ha OTpeE3Ke.
CBoiicTBa ONpeIEIEHHOTO UHTErpasia u CJIeICTBHUS.

JlokazaTenbCcTBO TEOPEMBI O CPeTHEM, TeOMETpUYECKas MHTEPIPETALUs TEOPEMBIL.

CriocoObl BBIYHCIIEHUS OMpENIeIeHHOro nHTerpana. BeiBoa dhopmyn HetoroHa-JleliOHua u
WHTETPUPOBAHUS 110 YACTSIM.

[lonATHe onpeneneHHOro UHTErpaia ¢ MePEMEHHBIM BEPXHUM MPEAETIOM, T€OMETPUYECKHIA
cmbicn. Teopembl 0 HempepblBHOCTH U auddepeHmmpyeMocTd (QYHKIIMA HAa  OTPE3KeE,
JI0Ka3aTeNbCTBO OJHOM U3 HUX.

40.PaznuuHble ci1ydau BBIYMCIECHUS TUTIOLIaIe TNIOCKUX (Uryp 1 00bEMOB TeJl BpallleHHS.

41.IlonsiTue HECOOCTBEHHOTO WHTErpaia ¢ OECKOHEUHbIMU mpenenamu. [lpusHaku
CpaBHEHUS, JOKA3aTeIbCTBO OJJHOTO U3 HUX.
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42. TlonsTrie HECOOCTBEHHOro WHTerpaia. OmnpeneneHrue HECOOCTBEHHOTO WHTErpaja OT
HeorpaHnyeHHbIX  QyHKImH. [lonstue ocoboii  Touku. Cxopsmmecs  (pacxonsIuecs)
HECOOCTBEHHBIE UHTETPAJIBL.

43.IlonsiTne (pyHKIMHM HECKONBKHX (ABYX) mepeMeHHbIX. OOnmacts ompenenenus. 1 'padux
(GYHKLIMY IBYX epeMeHHbIX. JINHUK YypOBHSI.

44 TlonsiTie mpenena ¥ HENPEPbIBHOCTH (YHKIMHU JBYX IMEpeMEHHBIX. | eomeTprueckuit
CMBICJI HENIPEPHIBHOCTU. TOYKM U JIMHUU pa3phlBa.

45.1lonsiTHE TOJNHOTO M YacTHOTO MpHpauieHus (QyHKuuH. YacTHbIe MPOU3BOAHBIC, HX
reOMETpUYECKUI cMBbICH. YacTHbIE IPOU3BOAHBIE BTOPOro nopsiika. CBOMCTBO.

46. Onpenenenne nuddepenimana GyHKIUA ABYX MMEPEMEHHBIX. | €OMETpUYECKH CMBICII.
[Monsitue muddepeHunpyemoit B Touke GyHKIMH JBYX NEPEMEHHbIX, HEOOXOAUMOE U I0CTATOYHOE
ycnosue quddepeHImpyeMocTH.

47.I'eomerpudecKkue MPWIOKEHUs YACTHBIX IPOM3BOIHBIX (KacaTellbHas IUIOCKOCTb,
HOpMaJth). Onpenenenus, GopMyIbl, rpadryeckasi ”HTEpIpETaIys.

48. Ilonarue npupauieHust GYHKIUU JBYX MEPEMEHHBIX, [IPOU3BOJHAS 110 HAIIPABICHHUIO,
rpaauent. CBoiicTBa, Fr€OMETPUUYECKUN CMBICI. TeopeMa O CBsI3M IPOU3BOIHOMN 10 HAIIPABJIEHUIO U
rpajiueHTa.

49.0kcTpemMyM  (YHKIIMM JBYX TIEpEMEHHBIX, TOUYKHA 3KcTpemyma. Heobxomumoe u
JIOCTaTOYHOE YCJIOBHE SKCTpeMyMa. Cxema uccieoBaHus (PyHKLIUHM Ha SKCTPEMYM.

50. IlonsTre obnacTu U ee rpaHuibl. Hanbospinee 1 HanMeHbIIee 3HaYeHne (PYHKIUH JBYX
IEPEMEHHBIX, CBOMCTBO M QIrOpUTM HccienoBaHus. [loHATHE BBINYKIOCTH (yHKIUM IBYX
IIEPEMEHHBIX, CBOMCTBA.

4.4. Meroauyeckue MaTepHabl 10 IPOBEJECHUIO IPOMEKYTOYHON aTTeCTallN

Bxutrouarorcst MeTouuecKkiue MaTepHraibl, ONPEIENIIOIMe TPOLEYPbl OLICHUBAHUSI 3HAHUM,
YMEHMH, HAaBBIKOB M (WJIM) OIbITA JESATEIBbHOCTH, XapaKTepU3YIOIIMX 3Tambl (HOpMUPOBAHUS
KOMIIETEHLIUH, B BUJIE OTAEIBHOTO pa3ziesia Wl CChUIKON Ha U3/1aHHbBIE paHee.

DK3aMeH NPOBOJIUTCS B COOTBETCTBUM ¢ IpadukoM yuyeGHOro Iporecca B 2 3Tarna ¢ y4eToM
IPOBEJCHNUS MOHUTOPUHIA YPOBHS OCBOCHHUS KOMIIETEHIMM I10 pe3yJbTaTaM BbINOJIHEHUS
CaMOCTOSITENBHBIX 3aJJaHUI U KOHTPOJIBHBIX paboT. OIeHMBAaHHE OCYILECTBIISETCS B COOTBETCTBUU
CO IIKAJIOW OLICHUBAHMUSL.

CryzneHtam, He BBIIOJHHUBIIMM JIOMAlllHUE 3aJaHusl U (WIM) KOHTPOJIbHBIE PabOTHI, 110
YBaKUTEIbHBIM IPUUMHAM, [TPEJOCTABIISIETCS] BO3MOMKHOCTD MX BBIMOJIHEHNS U C/Ia4H.

Jrtan 0CBOEHUs Tokazamenw Kputepuii oneHuBaHus Ouenka
KOMITETEHITUH oyenusaHus (6anb1)
Kaxk (c xakuM KagecTBOM)
Ymo oenaem BBINOJIHSACTCA ACHCTBHE.
obyuarowuiics (kakue CoO0TBETCTBYET OLIEHKE
Oeticmeus cnocoben «OTIMYHOY B LIKAJIE
BbINOIHUMD), onienuBanus B PII/I.

noomeepaicoas sman
0CBOEHUs KOMNemeHYuU

2 osran (xkox ostama: | [IpoBeneHue aHanu3a | COOTBETCTBHE  NPUMEHSEMBIX [IpomexyrouHas
[1K-18.2) CnocobeH | naopmanu 00 00BEKTEe | MATEMATHUECKUX MPOLEAYp H aTTeCTaLus
UCIIOJIb30BATh HCCIIEJOBAHMS C TIOMOIIBIO | COOTBETCTBYIOIINX

MaTeMaTHYeCKHe MaTeMaTH4ecKoro WHCTPYMEHTAJIBHBIX Cpe/CTB Tect
MpOLETypbI U | anmapara U | aHanmu3a  OOBEKTY M LN

COOTBETCTBYIOLINE HHCTPYMEHTAJIbHBIX HCCIIeIOBAHUS

MHCTPYMEHTAIbHbIE | CPENICTB u

cpencraa s | hopMynupoBaHue

aHAIN3a BBIBOJIOB

nHpOpPMALTIT 110

TEME UCCJICJOBaHUA

16



2 9tan (KoJ 3Tarna: HNudopmanmonHbIe HNHbopmManmoHHBIe IPOAYKTHI IIpomexxyTounast

OIIK-3.2) CriocoGeH | MpOIyKTHI (JIOKYMEHTHI) (JTOKYyMEHTBI) COOTBETCTBYIOT aTTecTalus
UCIIOJIb30BaTh CO3JIaHHBIE C TIOMOILBIO TpeOOBaHUSAM U CTAaHIAPTAM

JTAaHHBIC MPUKIIAJHBIX MPOTPaMM Data Mining, mpuroaHsr st TecT
MaTeMAaTHYECKUX aHau3a TaHHBIX WK UCTIOB30BaHUs MPHU

HAYK U AHATTUTHICCKUX MIaTGOpPM | MOCIEAYIOEM MOJCTHPOBAHUN
MPOTPaMMHUPOBAHHUS Y TIPOTHO3UPOBAHUH

JUISL pellieHus 3a1a4
o cbopa, 00padboTKH
Y aHaJIN3a JaHHBIX.

5. Meroauyeckue ykazaHusi AJsl 00y4arOLIUXCS 110 OCBOECHUIO M CHHIJIMHBI

[TpuBoasTCS METOAWYECKHE YyKa3aHUs JJIsi OOYYaIONIMXCS IO TOATOTOBKE K TEKYIEMY
KoHTpost0. CaMmocTosiTenibHasE padoTa BKIIOYAET CAMOCTOSITEJIbHOE M3YYE€HHE TEOPETUUECKOro
Marepuaia y4eOHHKOB, MOBTOPCHHE JICKIIMOHHOTO Marepualia, PEeHICHUE 3ajad U YIPaXKHCHWH,
MOJrOTOBKA K MPAaKTHUECKUM 3aHATUSM, TEKYyIIeMy KOHTpoito U T.A. s camocrositenbHon
MOJITOTOBKE CTYACHTY HEOOXOIMMO OpHUEHTHUPOBAThCsS Ha yueObHoe mocobue: ['M. Bepuruna
«Kparkuii Kypc MaTeMaTH4YeCKOro aHajiu3a B MpHUMepax U 3aJadax» YueOHoe mocolue yis
OakanaBpoB. M. 2016. HeoOxomumMo H3y4uTb TEOPHIO BOIMPOCA, 3aTE€M IMPUCTYIUTH K PEHICHHIO
MPE/ICTaBICHHBIX 33/1a4, IEPeX0/isl OT TUIIOBBIX 33/IaHUM K 00Jiee CII0KHOMY YPOBHIO.

[lonroToBka TEOPETHYECKOrO Marepuana MpeArnoiaraeT H3y4eHHe MaTeMaTHYeCKUX
MOHATUH, ompeneneHuid, Gopmyn, a Takke, GOPMYITUPOBOK U JIOKA3aTENbCTB CBOWCTB U TEOPEM.
Bompockl paznmarorcss CTy[IeHTOM B Hadale HW3yYeHHs KakIouW Tembl. Temal comepxur 26
TEOPETUYECKUX BOIMpocoB, Tema 2 — 25 BompocoB, Tema 3 — 21 Bonpoc, Tema 4 — 15 Bonpocos,
Tema 5 — 17 BonpocoB, Tema 6 — 11 BompocoB, Tema 7 — 16 BompocoB. B koHIle KaXKa0H TeMbI
CTYZIEHTHI CAAIOT 3a4eT MO TEOPETUIECKOMY MaTepHaly, KOTOPbIM BKIIFOUAET B ce0sl 5 BOIIPOCOB: /IBa
BOIIPOCA — TIOHSTHS U ONIPEACIICHHs, 3-Ui — CBOIMCTBA, 4-bIil — BBIBOJ (POPMYIT MIIM TEOMETpUIECKast
UHTEpIIpeTanus, S-blii — GopMyIHPOBKA U JOKA3ATEIHCTBO TEOPEMBI.

[TonroroBka MpakTUYECKOr0 Marepuaia NpeAroyaracT pelieHue 3afad U yIpakHEHUH,
noctpoenue rpadukos. [IpakTudeckue 3a1aHus pa3faaroTCs CTYICHTOM B Havyalle U3y4eHus KaXIou
tembl. Temal comepxut 7 3amaHwuii 1o 4 myHKTa Kaxoe, Tema 2 — 5 3aganuit o 6 myHKTOB, Tema
3 — 5 3amanuii o 6 MyHKTOB Kaxkoe, Tema 4 — 6 3aaanwuii mo 6 myHktoB, Tema 5 — 11 3amanuii mo 3
nyHkTa, Tema 6 — 5 3aganuii no 6 myHkToB, Tema 7 — 4 3amanus no § MyHKTOB. B KoHIlE Kaxa0M
TEMBI CTYJEHTBI MUIITYT KOHTPOJIbHYIO PaboTYy.

[TpumepHBIe BapHaHThI KOHTPOJIBHBIX pa0OT JIJIsl CAMOCTOSITEIbHON MOATOTOBKU MOTYT OBIThH
onyonmukoBanbl HA CAUTE OTIEJIEHU S nnu npeacraBineHbl METOAMCTAMU OTAECIIEHUS

KonkpeTHbIii cioco0 KOMMYHHKAIIMU CO CTYICHTAMH OMPEACTISIETCS TPENoIaBaTeseM.

JIns MOATOTOBKM K TMPAKTUYECKUM 3aHATHSAM M Ja00OpaTOpHBIM padoTaM HEOOXOIUMMO
O3HAKOMHUTBCSI C PEKOMEHIOBAHHOW JIUTEPATypoOil, TMOBTOPUTH MaTepUal  MPEIbIIYIINX
MPaKTHYECKUX 3aHATUI u JabopaTopHbIX paboT. CaMocTOATeN HO pa3odparh 3a7add B KOHIIE
Kaxa0i T7aBbl. [lpW BO3HUKHOBEHHMH BOMPOCOB MOXKHO OOpaTUTbCA K TPENoJaBaTelio IIo
AIIEKTPOHHOM TMOYTE C YKa3aHUEM KOHKPETHOW MpoONieMbl U (WJIM) MPUITH K MpEnofaBaTellio Ha
KOHCYJIBTAITHIO B YCTAHOBJIICHHOE BPEMSL.

Jlnst TOATOTOBKM TMHCHMEHHBIX KOHTPOJBHBIX PAa0OT HEOOXOIMMO O3HAKOMHUTHCS C
PEKOMEHIOBAaHHOW JINTEPATypOr, MOBTOPUTH MaTepuasl MPEABIAYIINX MPAKTUYCCKUX 3aHATHN H
71a00paTOPHBIX padoT.

KonTtponsHast padota opopmiisieTcss B COOTBETCTBUH C YCTAaHOBJICHHBIMH TPEOOBAHUSIMHU
HE MO3/]HEE YCTAaHOBJICHHOT'O CPOKA MPEINOo/IaBaTeNIeM. |

B Tedyenue kypca mpernomaBatels BIIpaBe MpeiaraTh CTyJACHTaM JONOJHUTEIbHBIC 3a1aHUs
MOBBIIIICHHOW CJIOKHOCTU JJIsl HAYKCIICHUS JOMONHUTENbHBIX OasuioB. [IpaBuia BBIMONHEHUS
JAHHBIX 3aJaHU W HAYUCIICHUS OayIoB OOBSBISIOTCS IPEIOAaBaTeeM WHAUBUIYATBHO IS
KaX/10T'0 3a/IaHUsI MOBBILIEHHOMN CJI0XKHOCTH.
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6. VYueOHas JuTepaTrypa M pecypchbl HH(POPMANUMOHHO-TEJIEKOMMYHHKANIMOHHON ceTH
«/HTepHeT», BKJIKYAA  MepeYeHb  Y4eOHO-METOAMYECKOro  olecrmeyeHusi  AJs
CaMOCTOSITEJIbHOM Pa0d0ThHI 00Yy4AIOIIUXCH M0 JUCHHUILIHHE

6.1.  OcHoBHas JUTEpaATYypA.

1. «OcHOBBI MaTemaTHueckoro anammsa». coct. Ocumos FO.B., Caduna I'.JI., Kepumona 1. X.,
Kpacosckas M.A. MOCKOBCKUIA TOCYapCTBEHHBIN CTPOUTENIbHBIN YHUBEpCUTET, Al [1u Op Menua,
9bC ACB 2014

2. baGaiiiee B.A., Open B.H., PruioB A.A. mon pen. B.A. baGaiinea m B.b. ['mcuna
«COopHuUK 3a7a4 110 Kypcy "Marematnka B 3xkoHoMuKe". B 3-x u. Y.2. Maremaruueckuii aHau3».
®uHaHChl ¥ cratuctuka 2013

3 Huxurun, A. A. Marematndeckuii aHanu3. YTIIyOJdeHHbIH Kype : YYeOHMK M NMPAKTUKYM
JUIS akagemMuueckoro OakanaBpuara / A. A. Hukurun, B. B. ®omuueB. — 2-¢ u3f., ucnp. u JI0m. —
Mockaa : UznarensctBo FOpaiit, 2019. — 460 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN

978-5-534-00464-9. — Tekcr : anexrpounsiii / DbC FOpaiir [caiit]. — URL.: https://www-biblio-
online-ru.ezproxy.ranepa.ru:2443/bcode/432899

4. Hemunosuu b. II. «3amaun u ynpaXHEHUs] IO MaTEMAaTUYECKOMY AHAIN3Y IJIS BY30BX:
yueOHOe nocodue. M. : Actpens 2007.

5. Kynpsisues JI. JI. «Kpatkuii Kypc MaTeMaTuueckoro aHaiausay : yueOHuk. Juddepenuuansnoe u
UHTETPAIbHOE MCYUCIICHNST (DYHKIMHA MHOTHX TepeMeHHbIX. |'apMoHmueckuii anamm3. M3n. 3-e,

nepepad. M. : DUSMATIIUT 2005

6. Manyrun B. A. «Marematuka Jij1st 5KOHOMUCTOB. MaTeMaTuyecKuii aHaIu3 : Kype JICKIHiD)
: yaeOHOe rmocodue.
7. Manyrun B. A. «MaremaTuka 1 5KOHOMUCTOB. MaTemMaTHuecKuid aHaIM3 : 3aJa4yd 1

yIpaXHeHus» : yaeoHoe nocodue. M. : Dxemo 2006

6.2. JlononHUTENbHAS JIUTEPATYpA.

1. Kynpsiues JI. JI. «Kparkuii Kypc MaTeMaTHUECKOr0 aHain3a, B 2 T., TOM 1»: y4eOHUK.
OU3MATIIUT 2008

2. Kynpsisues JI. JI. «Kparkuii Kypc MaTeMaTHUECKOrO aHaln3a, B 2 T., TOM 2»: y4eOHUK.
OU3MATIIUT 2008

3. Kpemep H. I11. «Bpicias maTemaTHKa JJis1 5KOHOMHUCTOB, YU€OHUK JIJIsl BY30B

banku u 6upxu» FOHUTU 1999

6.3. YueGHO-MeToIruecKoe 00ecredeHre CaMOCTOSTENTbHONU paboThI.

CamocrostenbHas paboTa CTYJEHTOM OCYHIECTBISICTCS U 3aKpeIUIEHHsS W3y4eHHOTO
MarepHuaia 1nocjie NPakTUUeCKUX 3aHATHI WK JTa0opaTOpHBIX padoT, ISl BBIOJIHEHUS JOMAIIHUX
3a1aHuH, 1Sl TOATOTOBKH K KOHTPOJIEHBIM PadoTaMm, T H3Y9eHHUs IOTIOTHUTEIFHBIX MaTepPHUAIIOB.

1.  Jlackoen C.B. Metononorus HaydHOTO TBOpYECTBA [DJIEKTPOHHBIN pecypc]: YdeOHOe
nocobue. — MockBa: EBpasuiickuii oTkpbIThii mHcTHTYT, 2010. — 32 c¢. — URL:
http://www.biblioclub.ru/90384_Metodologiya_nauchnogo_tvorchestva_Uchebnoe_posobie.htm
I

2.  PamaeB B.B. Kak opranmn3oBaTh W IpeICTaBUTh HCCIIEIOBATEIBCKAN TPOEKT. 75 MPOCTHIX
npasmil. — Mocksa : ['Y-BIID : Uudpa-M, 2001. — 203 c.

3. TlamkpatoB B.H. UckycctBo ympaBmsate coboii: [Ipaktndyeckoe pykoBoACTBO. — MoOCKBa!
W3naTenbecTBO MHCTUTYTA Ncuxotepanuy, 2001. — 256 c.

4. TIOJIOXEHUE 06 opranm3amuu camMOCTOSTEIBHON pabOThI CTYIEHTOB (eaepabHOTO
rOCy/1apCTBEHHOTO OIO/IKETHOTO 00pa3oBaTeNHLHOIO YUPEXKIEHUS BBICILIETO
oOpazoBanus «Poccuiickas akageMusi HApOJHOTO XO3SMCTBA M TOCYAapCTBEHHOMN
cnyxOb1 mpu Ilpesugente Poccuiickoit ®enepanuun» (B pea. npukaza PAHXul'C ot
11.05.2016 . Ne 01-2211)
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5. TIOPAOOK ocBoenus B PAHXul'C dakynbTaTUBHBIX W SJEKTHUBHBIX JUCIMILIAH
(Momynei) oOpa3oBaTeNbHBIX MPOrpaMM  BBICIIETO O00pa3oBaHUs - MPOTPaAMM
OakanaBpuaTa, MpOrpamMM CIEHHUAIUTEeTa, IporpamMMm Maructparypbl. llpunoxenue x
npukasy ot 26 urossg 2016 r. Ne 02-417.

6.4. HopmaTuBHbIE [TPAaBOBBIE JOKYMEHTBHI.
He npemycMoTpeHsl.

6.5. nTepHeT-pecypchl. CIIPAaBOYHbBIE CHCTEMBbI

1. AnnualReviews [Dnextponnsiit pecype]. — URL: http://arjournals.annualreviews.org/.

2. EbscoHost [DaexTponnsiii pecypc]. — URL: http://www.ebscohost.com/.

3. e-Library.ru [DnextpoHHblii pecypc]: Hayunas snexrtponnas Oubnmorexka. — URL:
http://elibrary.ru/.

4. Hayunas snexrponnas 6ubmuoreka «KubepJlenunka» [Dnexrponnsiii pecype]. — URL:

http://cyberleninka.ru//

ProQuest [Dnexkrponnsiii pecypc]. — URL: http://search.proquest.com/index.
http://www.hr-training.net

http://www.lseptember.ru

http://www.tolerance.ru

© ©~Nou

CrnoBapu u >HIMKIONEIMU Ha AkageMuke [DnexkTpoHHslil pecypce] / Axagemuk. — URL:

http://dic.academic.ru.

10.  VYuuBepcuterckas ~ OubOnamoreka  online  [Dmektponnsii  pecypc]. —  URL:
http://biblioclub.ru/.

11. Koucynerant [Imoc  http://www.consultant.ru/law/hotdocs/t7/

6.6. lHble UCTOYHHUKH.
He npenycmotpeHsl.

7. MartepunanbHo-TexHH4YecKasi 6a3a, HTHPOPMALMOHHbIE TEXHOJIOTMH, IPOrPAMMHOE
ob0ecrieyeHne 1 MH(PpOPMAILHOHHBIE CIPABOYHbIC CHCTEMBbI

7.1. Onucanue MaTepUaIbHO-TEXHUYECKON 0a3bl, HEOOXOJUMOW JJIsi  OCYILIECTBICHHUS
00pa30oBaTeNLHOTO Mpolecca Mo AUCHUILIUHE (MOIYIIIO)

Jlia peanu3anuy JaHHOM AUCUUIUIMHBIL (MOIYJsl), HEOOXOIUMBI CIIEHUATIU3UPOBAHHBIE
KOMIIBIOTEPHBIE ayAUTOPUU MJI TPOBEACHUS BCEX BUIOB KOHTAKTHOM M CaMOCTOSITEIBHOMN
paboTel. AYIUTOPUH JOJKHBI OBITH OOOPYAOBAHBI KOMIIBIOTEpPAMH B COOTBETCTBUHU C
MUHUMAJIbHBIMU TEXHUYECKUMH TpeOoBanusmu. KomudecTBo padounmx MecT o0ydaembIx
JOJUKHO OBITh HE MEHEe KOJIMYecTBa CTYIEHTOB B yueOHoM rpymnne. [Ipu ucnosb3oBaHuun
BUPTYAIbHBIX MAIIUH JOJDKEH OBITh €IWHBIM 3alllUIICHHBI CEeTeBOM pecypc, Ha KOTOPOM
oOydaeMble CMOTYT COXpaHATh pe3yjibTaTbl CBOeW paldoThl. B o0s3arenbHOM mopsiake B
ayJIUTOPUU JOJDKHA MPUCYTCTBOBATH MPOEKIIMOHHAS ammapaTypa, o0ecreunBaroias Kak 1mokas
Npe3eHTallui MO TeMe 3aHSATUH, TaK U JEMOHCTpaluio paldoThl IpernojaBaTelis B Cpele
pa3paboTKu B peajbHOM pexuMme BpemeHH. OOopynoBaHME Kiacca JOJDKHO 0OecreyuBaTh
BBIXOJ IpernojaBaresisi 1 o0yuyaeMbIX B IN100abHYIO ceTh MIHTepHeT JUisl BHIOJHEHUS YUeOHBIX
3anaTuil. K o0s3arenbHOMY mporpaMMHOMY OO€CHEUEHHIO ISl MOJIEPKKH 00pa3oBaTeIbHOIO
nporiecca Heobxoaumo otHectr: MS Excel.

7.2. NHpopMallMOHHBIE TEXHOJOTHH, UCIOJIb3yeMbIe NMPH OCYIIECTBICHHUH 00pa3oBaTeIbHOIO
nporiecca 1mo JUCIUTUTHHE (MOYJTIO)

[Ipu ocymiecTBIeHNH 00pa30BaTENbHOIO Ipoliecca NPUMEHSIOTCS HHPOPMALMOHHBIE
TEXHOJIOTUH, HeOOXOUMbIE JJIsl MOJArOTOBKU MPE3CHTALMOHHBIX MaTepUajoB U MaTepUaANIOB K
3aHATHSAM (KOMIBIOTEPHI C MPOTPAMMHBIM OOECIIEYeHUEM JIJIsi CO3/IaHMS U TIOKa3a Mpe3eHTaIlni,
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¢ gocTynoMm B ceTb «VHTEpHET», MOHCKOBBIE CUCTEMBI U CIPABOYHBIC, MPOPECCHOHATbHBIE
pecypchl B ceTu «MHTepHET»).
Coneprkanve AUCUUITIMHBI pa3MeIleHO Ha caiiTe HH(POPMalMOHHO-KOMMYHHUKAIIMOHHON

cetu UutepHer: ranepa.ru/

7.3. HeobxonuMoe mporpaMMHOE o0ecrieueHre

JlJig MOArOTOBKM MPE3eHTAIMil U UX JEMOHCTpaluu HeoOxoauma nporpamma Impress u3
cBoOoaHOTO Makera opucHbIx npunoxkenuit OpenOffice (Wim WHON aHANOr ¢ KOMMEpPUYECKOMH
WU CBOOOTHOM JIMIICH3HUEH ).

JUisi KOHTaKTHOM M CaMOCTOSTENbHOW pPalbOThl HCHOJIB3YIOTCS MYIbTHUMEAUNHHBIC
KOMIIJIEKCBI, JIEKTPOHHbIE YUEOHUKH U ydueOHbIe MOCOOUs, aJalTUPOBAHHbIE K OTPAHUYEHUSIM
310poBbs  oOydaronuxcs. VHpopManMoHHbIE CpeAcTBa OOYYEHMS: SIIEKTPOHHBIEC YUECOHMKH,
yueOHble (PHUIBMBI MO TEMaTUKEe AMCUUIUIMHBI, Mpe3eHTAllMH, WHTEPAaKTUBHbIC y4ueOHbIE U
HarJIsIIHbIC nocoowus, TEXHUYECKHE cpeacTBa IpeIbIBICHUS uHpOpMaLUU
(MHOrO()yHKIIMOHANIBHBIM MYJIbTUMEAUMHBIA KOMILJIEKC) M KOHTPOJS 3HAHWM (TECTOBBIE
CHUCTEMBI).

20



