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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy auCHUTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) ['puropseBa U.C. (kadeapa MaTeMaTUIECKOH CTATHCTHKH,
Wuctutyt Matematiku u Mmexanuku uM. H.U. Jlo6ayeBckoro), Irina.Grigorieva@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-3 CriocoOeH UCIOIb30BaTh MATEMATHUECKUE METOIbl, HEOOXOJUMbIE /TSl pellieHUs 3a/1a4
MpoheCCUOHATBHOM AESTEIbHOCTH;

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:
- TIOHATHUSI MATEMAaTHYECKOTO aHAIN3a: TIOHATHS MpeJesia YICIOBOH IMOCIeA0BaTEIbHOCTH, Tpeesia (PyHKIHH,

g depeHIpoBaHIe M UHTETprpoBaHre (DYHKIIUI OTHOM IepeMeHHOMH, IOHTHE HHTerpasia PuMana, qactHOI
MIPOU3BOIHOM, A (hEepeHIIMPOBAHNE B €BKJIMIOBBIX IPOCTPAHCTBAX.

JloKkeH yMeTh:

- BBIYMCIISTH MPOU3BOIHbBIE (DYHKIIMHU OTHOM MEPEMEHHON

- BBIYMCIIATH HEONpeJeJIeHHBIE U OTIpeIeICHHBIE UHTET PaJIbl

- OTIpPEeNATh MpeJiesibl YUCIOBBIX MOCIIEJOBATENBHOCTEN U Mpeiesibl (PyHKLIMIA
- HAXOIUTH IepBOOOpa3HbIe s (DYHKIUI OTHON IepeMeHHON

-BBIUMCIIATH UHTErpa Pumana

-BBIYMCIISATH YACTHBIE ITPOU3BOJHBIE (DYHKIIMI MHOTHX TIEPEMEHHBIX
-HaXOAUTb SKCTPeMyM (DYHKIMI MHOTHX MEPEMEHHBIX

JlomxeH B1aaeTh:

- YMEHUEM IMPUMEHATb METObI )1M(1)(1)epeHuHaan0ro HUCUYHUCJICHUA OJIA UCCIIEJOBAHUA CI)yHKI_[I/Iﬁ OJHOI'O NEPEMEHHOIO

- TEOPETUYECKUMHY 3HAHUSAMH 110 TEOPHH Tpeesa YMCIOBOM MOCIeA0BaTEIbHOCTH U ITpeiesia (PYyHKLNH, TEOPUH YHCIOBBIX
PAIOB, O HEONPEIEICHHOM MHTETrpaje, B 00JIaCTH €BKJIMIOBOTO ITPOCTPAHCTBA

- HaBbIKW OTBICKaHUS MpEacia YHCJIOBOM MOCIEA0BATEJIbHOCTU U TTIPEaCTia prHKL[I/II/I; ,HI/Iqu)epeHHI/IpOBaHI/IH beHKI_II/II/I OJHOT'O
NEPEMEHHOI'0, HAXOXAEHUA IKCTPEMYMOB q)yHKHI/II;'I OHHOfI 1 MHOT'MX IEPEMEHHBIX, BLIYUCIICHUA ONPEACJICHHbIX 1
HEONPEACJICHHbIX UHTETPAJIOB.

JIOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- IPUMCHATD INOJIYUYCHHBIC 3HAHUA B cBoel HpO(I)eCCHOHaIIbHOfI ACATCIIBHOCTH

2. Mecto guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Haunaas qucrmruiHa (MOIyJb) BKMoYeHa B pasaen "B1.0.20 Jucnurumast (Momym)" 0CHOBHOM MpodecCHOHANBHON
obpazosarenbroi nporpammsbl 10.05.03 "MHpopmaipoHHast 6e30MacHOCTh aBTOMAaTU3UPOBaHHbIX cucteM (BesomnacHocTh
OTKPHITHIX UH(OPMAIIMOHHKIX CHCTeM)" ¥ OTHOCHUTCSA K o0s3atenbHoi yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6'beM qUCHHMILIHHBI (MOIYJisI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO padoTy 00y4awIuxcsa ¢ npemnogasareemM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyUyarommxcs

OO01as TpyJOeMKOCTb AUCHUILIMHBL cocTaBsieT 13 3auetHbix(bie) eaunuli(bl) Ha 468 yaca(oB).

KonraktHast padota - 234 yaca(oB), B ToM uucie Jiekimu - 108 yaca(oB), npakrudeckue 3austus - ) yaca(oB), 1abopaTtopHbie
padoTsl - 126 yaca(oB), KOHTPOJIb CAMOCTOATEbHOM PaboTHI - 0 yaca(oB).

CamocrostenbHas padora - 108 yaca(oB).
KouTposns (3auét / x3amen) - 126 yaca(oB).

dopma IpOMEXYTOYHOTO KOHTPOJIsI AUCLIMIUIMHBL: 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 ceMecTpe; 9K3aMeH B 3 cemecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. 3agaun mat. aHanu3za. Teopus
| [pemecTBenmbIX uncen Yucnossle } 1 6 0 0 0 g 0 2
0CJIEJOBATENILHOCTH, MIPEJIEIIbI, CBOACTBA
IIPe/IeJIOB M0CIeI0BATENbHOCTEN.
Tewma 2. HenpepbIBHOCTD U TIpeies (pyHKUIMU B
2. [Touke. ACUMNTOTUYECKUE PABEHCTBA. 1 4 0 0 0 12 0 6
3. Tema 3. CpaBHfiHI/Ie 6ECKOHEYHO-MAJIbIX. 1 4 0 0 0 4 0 2
Mpmuorounen Teinopa.
Tema 4. Tuddepenuupyemsle GyHKIMN OTHON
4. [mepemenHoi. IIponsBoanble U audhepeHIraIs 1 4 0 0 0 8 0 6
BBICIIVX TTOPSIAKOB.
5 Tema 5. PHO6aJII>HbIe CBOICTBA HENIPEPBIBHBIX 1 4 0 0 0 4 0 2
pyHKIMIT (Ha OTpe3Ke).
Tema 6. CpoiicTBa pyHKIMH, MU DEepeHIPYEMbIX
6. [Ha nHTEpBATE. DopMyJIbl KOHEUHBIX TPUPAIIEHHH. 1 6 0 0 0 6 0 4
Popmyna Teitnopa u npaswio Jlonurans.
7 Tema 7. HCCJ}CL{OB&HI/IG (pyHKIIMIT C TOMOTIIBIO 1 4 0 0 0 6 0 6
TPOU3BOJHOM.
3 Tema 8. [TepooOpa3Has 1 HeolpeeIeHHbINA 1 4 0 0 0 6 0 ]
UHTEerpal.
Tema 9. OnpeneneHHslil uHTerpan Pumana u ero
9. |cBoiictBa. ®opmyia HeioToHa-JlenOHuIa. 2 10 0 0 0 10 0 6
10.[Tema 10. HecoOGcTBEHHBIE UHTETPAJIBL. 2 4 0 0 0 4 0 6
11. Tema 11. ['eomeTpuyeckue NpuaoKeHUs1 MHTErpaia 2 4 0 0 0 6 0 6
Pumana.
Tema 12. EBkinaoBo npoctpanctso. [Ipenen u
12. |HenpepeIBHOCTb B €BKJIMIOBBIX TPOCTPAHCTBAX. 2 6 0 0 0 0 0 6
Tewma 13. YacTHble IpOU3BOAHBIE U
13. |mudppepeHnrpyeMocTb B €BKIMIOBBIX 2 4 0 0 0 8 0 6
MIPOCTPAHCTBAX.
14, Tema 14. xcTpeMyMsl (PyHKLMIT MHOTHX 2 8 0 0 0 ] 0 6
MIEPEMEHHBIX.
15.[Tema 15. YncnoBsle psipl. 3 6 0 0 0 8 0 4
16. Tema 16. PyHKIIMOHATBHBIE U CTETIEHHBIE PSIbI 3 6 0 0 0 ] 0 3
17. Tema 17. TpuroHomerpuueckue psasl. Psgbt 3 6 0 0 0 6 0 6
Dypee.
18.|Tema 18. KpaTHble nHTErpasIbl 3 8 0 0 0 8 0 8
19. Tema 19. KpuBonvHeliHble HHTETPaJIbl IEPBOTO U 3 6 0 0 0 6 0 6
BTOPOTO poja
20. Tema 20. Buemnue nuddepeHuuanbabie GopMbl 3 4 0 0 0 0 0 4
l1Toro 108 0 0 0 126 0 108
DAEKTPOHHBH
Crpanvua 4 u3 11. (B0 YHP[ B EPCHTET
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. 3agaun MmaT. aHaJHu3a. Teopml BeII€CTBCHHbIX YHUCEJI YucJioBbie mocjaea0BaTeJbHOCTH, IPeEaeibl,
CBOMCTBA npeaeaoB l'l()CJ'leIlOBaTeJIbHOCTeﬁ.

MHoxecTBa 1 UX CBOﬁCTBa, orepanuun HaJl MHOXKECTBAMU, CYETHBIC MHOXKECTBA U UX CBOfICTBa, MHOXecTBO HeﬁCTBHTeJ’IBHHX
yucell. Tonoorus 4nucaoBoi HpHMOﬁ, YHCJIOBBIC TPOMEKYTKH. Tounbie rpaHu YUCJIOBBIX MHOKECTB. ITonnota BeL[ICCTBeHHOfI
HpHMOﬁ. YucnoBele MOCIEA0BATEIbHOCTH: OIIpeACJICHUEC TTpeaeia, IPUMEPDI, SJIEMCHTAPHLIC CBOfICTBa, OIr'paHUYCHHBbIC
HEOIpaHMYCHHBIC YMCJIOBBIC MTOCJIEIOBATEJIbHOCTH.

Apudmernueckre oneparuy HaJ| CXOASIIUMECS TTOCIIEI0BATEIbHOCTAME, OECKOHEYHO MaJible U OECKOHEUHO OOJIbIINe
YKCJIOBBIE MOCIEAOBATENBHOCTH.

Tema 2. HenpepbsIiBHOCTS U nipe/ie] (hyHKINH B TOUYKe. ACHMOTOTHYECKHE PaBEeHCTBA.

Ipenen ¢pyHKIMY B TOUKE: 9KBUBAJIEHTHOCTH ornpeaesennii no ['eitne u no Komm, apudmernyeckue cBoicTBa Mpeiesios,
TIpesiesibl MOHOTOHHBIX (pyHKIMH, KpuTepuil Komm cymectBoBanus npeaena (GpyHKIMN B TOUKE, EPBbI 1 BTOPOK
3amMeuaresibHble Tipeesbl. [IoHATre HeonpeaeaeHHOCTH, €€ BUibl. DKBUBAJICHTHBIE (DYHKIH.

HenpepeiBHOCTD (pyHKLIMM B TOUKe. JIOKanbHbIE CBOIICTBA (OrpaHUYEHHOCTh U OTAeNeHHOCTh 0T 0). ApudmeTnyeckue CBONCTBA
HeTIPEePBIBHBIX (DYHKIM.

Brruncnenue npenenos (hyHKLHI ¢ UCTIONB30BAHUEM CBOMCTB M Yepe3 SKBUBAICHTHOCTH.
Tema 3. CpaBueHune 6eckoHedHo-MaJbix. MHorowien Teisopa.

CpaBHeHHe OECKOHEYHO MJIbIX ¥ OECKOHEYHO OOMBIIMX (DYHKLHH, O-CHUMBOJIHKA.
YTouHeHMe acUMIITOTHYECKUX PaBEHCTB.

AcuMITOTHYECKHE PAaBEHCTBa, cofepskaiiye MHorowieHsl. Ilorstue maorowreHa Teisiopa Kak HaWJTydIen armpoKCHMAaIN
(byHKIIMM B OKPECTHOCTH TOUKH.

[Tpumepsl ocTpoeHrst MHOrO4IeHOB Teliiopa Ha OCHOBE TaOJIMIbl 9KBUBATIEHTHOCTEH.

Tema 4. [Ind pepenmupyemblie pynkmmun oaHoii nepemennoii. Ilpoussoansie n qud ¢ epeHnuaIb BICHINX
NOPAIKOB.

Huddepennupyemas pyHKIMS Kak (GyHKLHSA, UMeloIast nepBbiil MHorowieH Teiopa. IlpousBoaHas (byHKIMH B TOUKE.
PaBHOCHIBHOCTS IHIh(hepeHIIPYEMOCTH U CYIECTBOBAHUS MPon3BoaHOM. luddeperunant.

BBIYMCJIEHHE TIPOM3BOAHBIX OT 3JIeMEHTapHbIX (pyHKuMiA. Kpurepuii cymecrsoBanust mpon3BoaHo# B Touke. [IpaBuia
BBIYMCJICEHHS [TPOU3BOJHOMN: ITPOU3BOIHASI CyMMBI, IIPOM3BEEHHS U YaCTHOTO; IPOM3BOAHAS OOPATHOM (DYHKIIMH; IIPOM3BOAHAS
CJI0KHOW (PYHKLIMU.

HuddepeHnyanst BRICIIMX TOPSAAKOB IS (PYHKIUIA ¢ HE3aBUCUMBIM aprYMEHTOM U ArddepeHIranb! BHICIIMX TOPSIKOB
coxHbIX (pyHKIMHA. [nddepeHnrans 1 IpOU3BOAHBIE BBICIINX MOPSIKOB HESBHBIX (DYHKLUH U (DyHKLIMH, 3aJaHHBIX
HapaMeTPUIECKH.

Tema 5. T'yio6ajbHbIe CBOWCTBA HENPEPBLIBHBIX (DYHKIMIT (HA 0Tpe3Ke).

CpoiicTBa (pyHKIMI, HENPEPHIBHBIX HA OTpe3Ke. TpH TeopeMbl: OrpaHUYEHHOCTh, JOCTHKEHHUE CylpeMyMa 1 MH(UMyMa U
IPOMEXYTOUYHBIX 3HAYEHUI MeX 1y MUHUMYMOM ¥ MaKCMYMOM..

Ionarue paBHOMepHOI HenpepbBHOCTH. Teopema Kanropa.
OTpe30K Kak JIMHEWHO-CBSI3HBI KOMITakT. KoHTpIprMeps! K TeopeMam O MoBeAeHUH (PYHKIMIA Ha MHOXKECTBE.

Tema 6. CoiicTBa bynkuuii, 1ud pepeHnupyemMpIx Ha HHTepBaie. P opMyJabl KOHEYHBIX NpUpamennii. PopmyJia
Teii1opa u npasmio JlonuraJs.

OcHoBHbIE TeopeMbl AnddepeHInaAIBHOro UcurciaeHus: TeopeMa ®epma; teopema Pomnsa, @opMysia KOHEUHBIX MTPUPAIIEHIHA
Jlarpanxa. O6001ieHHas hopMyJia KOHeuHbIX nprparnieHui (popmyna Komm). Teomerpuueckuii cMbIc (pOpMYIibl KOHEUHBIX
TIPUPALIICHUI.

IIpasuio Jlonurais.

Dopmyia Teitnopa ¢ octaTogHsIM WwieHOM B popme [eaHo.

dopmyna Teilnopa ¢ ocraToyHbIM WwieHOM B hopme Jlarpamxka.

Dopmyia Teitnopa ¢ ocTaTOYHBIM WieHOM B (popme Ko,

Tema 7. UccienoBanne (pyHKIN ¢ TOMOIIbIO NP OU3BOHOI.

Bospacranue u yObIBaHMEe (DYHKIIMU Ha OTpe3Ke, ONpeeIeHIs] TOUeK SKCTpeMyMa 1 9KCTPeMyMOB (DYHKLIHIA, JIOKAJIbHBIA 1
TJI00aJIbHBIA 9KCTpEMYMBI (DYHKIM, HAITPABJICHHSI BBITYKJIOCTH TpaduKa (hbyHKLIM, FTEOMETPUIYECKUI CMBICI, TOUKH Neperuoa,
HEO0OXOIMMOe U JOCTATOUYHBIE YCIOBHS Nepernda rpaduka (GyHKIHUH, aCUMITOTH IpaduKa (QyHKIUH.

Tema 8. IlepBooOpa3Hasi 1 HeonpeAeJIeHHbIN HHTErpaJl.

HeormpeneseHHbI HHTErpa: ONpeiesieHue IepBooOpa3HON sl HePephIBHOW (PYHKLMH, TeopeMa 00 o01ieM BUie
NIepBOOOPA3HON, IMHEWHOCTh HEOTIPEAEICHHOTO HHTErpajla, CBOMCTBA HEONpeAeIeHHOro nHTerpaia. MiHTerpupoBanue c
TIOMOIIIBI0 3aMeHbI TepeMeHHON. PopMyJia MHTErpUPOBAHUS 110 YacTsM. Pa3nnyHble npreMbl MHTErpUPOBaHUS:

Boiuncnenue HeorpeeieHHbIX MHTETPAJIOB OT pariMOHAIBHBIX (DYHKIIHIA.
Tema 9. Onpenenennnlii unrerpaji Pumana u ero csoiictea. ®opmyina Helorona-Jleiionuna.

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET
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OnpenenéHHblil MHTErpai Pumana: 3aiauu, NpUBOJSINKE K TIOHATHIO OITPE/IeNIeHHOTO MHTETpajia, olpeaesieHre, He0OX0auMoe
ycioBue UHTerprpyeMocty pyHKImu. MHTerpansHbie cymmel JapOy, ux cBoiictBa. Kpurepuii mHTErpupyeMocT (pyHKIHH.
Apugmernyeckue CBOMCTBA, CBOWCTBA UHTErpasla, CBA3aHHbIE C HEPABEHCTBAMU, TEOPEMA O CPETHEM, UHTEIPUPYEMOCTh
HENPEPBIBHBIX 1 MOHOTOHHBIX (DYHKIM.

WHTerpai ¢ nepeMeHHBIM BEpXHUM TIPEIIOM, ONpeeieHre, MHTerpajibHble cyMMbl [JapOy, apudmeTnieckue CBOHCTBa
JAHHOTO MHTETpaJia, HelPEPbIBHOCTD, MU depeHIIPYEMOCTh, CYIIIECTBOBAHKE MTEPBOOOPA3HOI HEMTPEPHIBHOW (DYHKIIMHU, BBIBOJL
¢opmyet HeloToHa-JleiiOHuIa, MeTo] 3aMeHbI IiepeMEeHHOM, (popMyJia MHTETPUPOBAHUS 110 YACTSIM.

Tema 10. Heco6cTBeHHbIE HHTETPAJIBI.

INonsiTie HecOOCTBEHHOTO MHTETpasia ABYX THIIOB, A0COJIOTHAS U YCIOBHAsI CXOAUMOCTb HECOOCTBEHHBIX HHTETPAJIOB OT
HEeorpaHMYEHHbIX (DYHKIMIA 1 ¢ GeCKOHEUHBIMH NIpeJie/laMy MHTET PUPOBaHUs, KpuTeprii Kommm cXofuMocTi HecOOCTBEHHOTO
WHTerpaa, IPU3HAKU CXOAUMOCTH: MAaKOPaHTHbIN, IpU3HaK [Jupuxiie, mpusHak AGess, ’HTerpal B CMBICTIE TJIaBHOIO
3HAYCHNUS.

Tema 11. I'eomeTpuyeckne Npuio:xKeHusi HHTerpaga Pumana.

[T10omane KpUBOIMHEHHON Tpareliiy B IeKaPTOBOH, TIOISIPHON CUCTEMaX KOOPAWHAT ISl HEPEPHIBHON (DYHKITNH, (DYHKIIUH,
3aJJaHHOM MMAapaMeTPUYECKH, BEIYMCIICHHE [UTUH JIyT TJIa/IKOM KPUBOH, IUIOIIA/IM MOBEPXHOCTH BPAIlIEHUsI 1 00beMa Tell 10
M3BECTHBIM IONIEPEYHBIM CEUCHUSIM, TIOJIyYaeMbIX B pe3yJibTate BpalieHus rpaduka (hyHKIMU BOKPYT KOOPANHATHBIX OCEHl.

Tema 12. EBkmnoBo npocrpanctso. IIpeses n HenpepbIBHOCTH B éBKJINJA0OBBIX IPOCTPAaHCTBAX.

EBKIMIOBO MPOCTPAHCTBO : ONpe/ieieHre, OCHOBHBIE CBOMCTBA; CKAJIIPHOE MIPOU3BECHHUE ; CXOAUMOCTD TOCIIe0BaTeIbHOCTEN
, CBSI3b C MIOKOOPAMHATHON CXOIMMOCTBIO; TeopeMa Bosbiiano-Beiiepmpacca.

OTKpBITHIE ¥ 3aMKHYTbIE MHOKECTBA, MX XapaKTepu3alus B TEpMUHAX MOCIIeJ0BaTeIbHOCTE!N, KOMIIAKTHBIE MHOXKECTBA,
KpUTEpU KOMITAKTHOCTH.

[penen otobpaxkeHus B Touke, onpeaenenue o ['eitHe u no Korm, HenmpepbBHOCTh 0TOOpaKEHHs B TOUKE, CBOWCTBA
HETIPephIBHBIX (DYHKIMI HA KOMITAKTHOM MHOKECTBE, PaBHOMEPHas! HETPEPbIBHOCTb, JINHUK YPOBHSI (DYHKIIMHY, JBOMHBIE 1
TIOBTOPHBIE TIPEEIbl, CBA3b Npesena (PyHKIMH B TOUKE C ee TOBTOPHBIMU ITpesiesiaMu, Teopema Kanropa,

Tema 13. YacTHble pon3BoaHble U M epeHIpyeMoCTh B eBKINA0BBIX IPOCTPAHCTBAX.

OrnpejeseHne YacTHBIX TPOU3BOIHBIX M AU (pepeHIpyeMbIX 0TOOpaKEHNI: Olpe/ie/IeHNe YaCTHOM PON3BOAHOM, YCIOBHS
g depeHipyeMocTi (PyHKIUH B TOUKe; AU hepeHIPYeMOCTh CITOKHON (pyHKIMHY; nudhdepeHiian u ero CBOICTBa;
(opmyna koHeuHbIX MpupamneHuid. [IponsBogHsle n g epeHIratbl BHICIIMX HOPSIIKOB, X IePECTaHOBOYHOCTb.

Teopema o HesiBHOI (pyHKIMN. DYHKIMHY, 3aJaHHBIE CUCTEMOI ypaBHeHHH. SkoOunaH.
Tema 14. IxcTpemymMbl (PYHKIMII MHOTHX IlepeMeHHbIX.

Popmyia Teitnopa ¢ ocraToyHsIM 4ieHoM B opme Jlarparxka u B (popme Ileano ams pyHKIMI MHOTUX IEPEMEHHBIX.
INonsTHe JOKAIBHOrO 9KCTpeMyMa (DYHKLIMM MHOTHX NepeMeHHbIX. HeoOXomMble ¥ JOCTaTOUHbIE YCJIOBUS JIOKAIBHOTO
skcrpeMyma. [ToHsTHE ycnoBHOro sKkcTpeMyMaM (pyHKimu. Metoz Jlarpanka HaxoKOEeHHs YCIOBHOTO SKCTpeMyMa.

Tema 15. UncoBbie psiabl.

Psan kak o6o6mieHre cymmbl. Popmanbhbiii psag. Cymma psiga. Heobxonumoe ycnoBre cxoaumMocTH. [ apMoHnYecKui psiji.
Kpurepuii Komm. AGcommoTHast 1 ycIoBHasi CXOAUMOCTh. VIHTerpasibHbIN MpU3HaK. Pa3Hble CKOPOCTH CXOUMOCTH
(reoMeTpuYecKuii psii, 000IEHHO-TAPMOHUYECKUI PsiN).

HpI/I3HaKI/I CXOAUMOCTHU AJId pAAOB C MOJIOKUTEJIbHBIMU YJICHAMU. HpI/I3HaK I[anaM6epa. Pa,HI/IKaIII)HHﬁ IMMPU3HAK Komm.

[Ipu3HaKK CXOIUMOCTH JUIsl PSIIOB C nepeMeHHbIME 3HakaMu. [Ipusnak Jleiionuna. [TpusHaku Jupuxie u Adens. Teopemsl o
MIEPECTAaHOBKE WIEHOB PsAJa.

Tema 16. ®PyHKIHOHAJIbHBIE H CTENEHHBIE PSIIbI
Onpejesnenust (PyHKIMOHATBHOTO psia. [ToToueuHast 1 paBHOMepHast CXOAUMOCTb. [Ipu3HaKy paBHOMEPHOM CXOAUMOCTH.

TeOpeMbI O NEPECTAHOBKE MPEAC/IbHBIX NIEPEXOA0B: HEIIPEPLIBHOCTL CYMMBI pAJid; IOYJICHHOE ,HI/Iq)Cl)epeHL[I/IpOBaHI/Ie n
HUHTErpupOBaHUC PAIOB.

Crenennble psiibl. Paguyc u 061acth CXOIMMOCTH CTETIEHHOTO psifa. PaBHOMepHast CXOIMMOCTb Ha OTpe3Kax.
Psip Teiinopa.
Tema 17. Tpuronometrpuueckue psaapl. Psapl ®ypobe.

DJeMeHTH! JINHeHOH anredpbl. CkalsipHoe rpousBeieHre (pyHKumii. Opro-roHanbHble cucteMbl. CUCTEMBI
TPUrOHOMETPUYECKUX (PYHKUUHA. TpUrOHOMETpUYECKUil psA.

Psan ®ypee. 3aMKHYTHIE 1 TTOJHBIE CHCTEMbBI OPTOTOHAJIBHBIX BEKTOPOB. Teopemsl o cxoaumoctn psiga Pypee. PaBeHcTBO
ITapceBass.

Psan ®ypre no cunycam, no kocunycam. KommuiekcHas popma psina @ypoe. Mnrerpan Oypoe.
Tema 18. KpaTHbie HuHTErpaJinl
Oomiee nonsTre Mepbl. Mepa Kopmana. CeoiicTea Mepsl JKopnana

Kparnsiit nHTerpast Kak uHTErpas no Mepe. CBOMCTBA KpaTHOro UHTErpaia. HTerpupyeMocTh HepephIBHBIX (DYHKIIMH.
BslumcieHre KpaTHOTo MHTErpajia yepe3 MOBTOPHBIH.

KpuBonvHeliHble KOOpIUHATHL. ['eOMeTpruUecKuil CMBICI SIKOOMaHa. 3aMeHa NEPEeMEHHON B KPATHOM MHTerpalie.

SAEKTPOHHBH
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Tema 19. KpuBoanneiinble HHTErpaJbl NIEPBOro M BTOPOro poaa
Onpenenenne KpuBoil. [JnuHa kprBoil. KprBonmHeHHbI HHTETpal IepBOro poaa

Pab6ora cubl BIosb myTty. KpUBOJTMHEHHBIM HHTETpajl BTOPOTO pojia. BerdrcieHre HHTerpaia BTOpPOro poja yepes
oTpe/ieIeHHBIN.

Nurerpan no 3aMkHyToMy KOHTYpY. Popmyina I'puna

Heszasucumocts ot myt unterpuposanus. [Toueiit quddepenipan. Ciaydail HeOTHOCBI3HOHN 00nactu. CBsA3b MHTETPAIOB 1 1
2 pona.

Tema 20. Buemrnue quc ¢ epennuaibabie popmbl
BuemHee npousBeieHue U BHelHUe (popMbl. BHemmHue muddepeHnmaibabie (hopMbl.

Banmch gKoOnaHa YUepe3 BHCIIHUC (l)OpMBI. 3ameHa IMEPEMECHHBIX B KPATHOM MHTETpaJi€ KaK BbIYUCIICHUE BHCIITHETO
MIPpOU3BEACHUS.

Buemnuit muddepenuman BaemHei popmel. Ycenorue paBeHcTBa 0. TouHsle 1 3aMKHYTHIe AuddepeHnanbable popmbl. CBA3b
C UHTETpaJlaMy BTOPOTO poja.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMUXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTeNibHas padoTa 00yYaIoIMXCs BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCLHMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHY0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAlIPaBJeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padOThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIME JIOKyMEHTaMH,
y4eOGHO-METOMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

IMops ok opraHU3aIuy U OCYLIECTBICHH 00pa30BaTeIbHON AeSATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICIIIETO
00pa3oBaHus - MporpaMMaM OakajgaBpHara, IporpaMMam CIelUalIiTeTa, IporpaMMaM MarucTpatyphl (YTBEpKIEH MPUKa30oM
MunucTepcTBa HayKu U BhIcIIero odpasoBaHus Poccuiickoit ®epeparmu ot 6 anpens 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHBIX 3aBe/leHniT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKASHUS BBICIIETO
npocpeccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosmkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILINHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHAJIb, HAIIPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl M OLIEHOYHBIE CPEACTBA MTPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCIUILIUHE (MOYJI0);

- KpUTEPHUH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOLIEAYPbl OLEHMBAHMSI 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MMPEeaAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AEMOHCTPUPYEMBIM
pesyjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbl, HEO0X0AUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHMe TUCITUILIMHBL (MOYJIsl) TIPEoaracT u3y4eHne OCHOBHOM | JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAIIUMCS B OHOM U3 JBYX BAPHUAHTOB (JIMOO B OOOKX U3 HUX):
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- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY JOroBOPOB C
HpaBOO6J’[aIlaTeHHMI/I N

- B ieyaTHoM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomiiecs noaydaioT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn HCTionb30BaHNM TTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emruisapa (st odydatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUIUINHY.

INepeveHb OCHOBHOH M OTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIST), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOY.

8. [Iepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

EctectBeHHO-HayuHbIl nopTai - http://en.edu.ru/

Kpatkuii cipaBouHHK 10 MaTeMaTrke - http://matembook.chat.ru/

MaTeMaTu4yeckuil noptan - http://www.allmath.com/

00pa30BaTeNIbHbI MaTEMATUYECKUI CaiiT. - http://www.exponenta.ru/

Caiit ¢ yueOHBIMU MaTepraIaMy 10 MaTEMaTHYECKUM AUCIUITUIMHAM - http://www.math.ru/

9. MeToandecKne yYKa3aHHA UIA 00yUJaIOMMXCs M0 0CBOEHHIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH aluu

JICKIH

Bo Bpems JieKIuii CTYAEHTHI JOJIKHBI COCPEIOTOYUTh BHUMAHHUE Ha €€ cofep:kaHuu. OCHOBHbIE MOJIOKEHHUS
JIEKIIUM, BaXHbIE ONPeIeIeHNs U TEOPETUIECKHE MOJIOKEHUS HEOOXOUMO 3aUChiBaTh. KOHCIIEKTHPOBaHKE
Npe/IaraeMoro npernojaBarejieM Matepuaia BhpabaThlBaeT y CTYJEHTOB HABBIKK CAMOCTOSITEILHOTO OTOOpa
aHaM3a HEOOXOMMOM J1JIs1 HUX MH(OPMAIMH, YMeHHe OoJiee CKATO U YEeTKO 3alUChIBATDh YCbliaHHOe. JIekiuu
MOTYT CJIyX)UTh HEOOXOJUMBIM BCIIOMOTaTeIbHBIM MATEPUAJIOM B MPOLIECCE MOATOTOBKH K MPAKTHYECKUM
3aHATHSIM ¥ 9K3aMEHY.

JabopaTopHbIe
paboThI

[TpakTHyecKue 3aHATUSA TPOBOASATCS B (popMe JIaGOpaTOpHBIX padoT, Ha KOTOPBIX CTYACHTHI JOJUKHBI pellaTh
pasnuHble 3aa4n. HekoTopsle 3a1aHus1 BBIMOTHAIOTCS COBMECTHO I'PYIITON BMECTE C MPENoAaBaTeieM, YacTb
3aJaHHI BBHITIOJIHAETCS B X0

TPYIIIOBO padOTHI, KOTOpast COMPOBOKAAECTCS "HABOASIIMMU' BOIIPOCAMH TPEIoJiaBaTelisi, HEKOTOpbIE 3aJaHHsI
TPEOYIOT CAMOCTOSATEILHOTO BBIIOJTHEHHSI.

€aMoCTOsI-
TeJibHast paboTa

W3yveHne MaTeMaTHYecKOro aHajn3a MpeLyCMaTpUBaeT CUCTEMATUYECKYI0 CAMOCTOSITENIbHYIO padOTy CTY/IEHTOB
HaJ| JOTIOJIHUTEILHBIMHA MaTepHalaMy; pa3BUTHE HABBIKOB CAMOKOHTPOJISI, CHOCOOCTBYIOIIMX MHTEHCU(MDUKAIIMI
y4e6HOro Iporecca. M3yueHue JIeKIIMOHHOTO MaTepHasa 1o KOHCIIEKTY JIEKIMI JOJKHO COTTPOBOX/IATHCS
U3y4YeHHEM PEKOMEHIyeMOM JINTepaTypbl, OCHOBHOH U JOTIOJHUTENBHON. OCHOBHOH LIEJIbI0 OpraHU3alliy
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB SIBJISIETCSI CUCTEMATH3alMsl ¥ aKTUBU3ALMs 3HAHUH, TIOJTyYEHHBIX MU Ha
JIEKLIUSIX U B MPOLIECCe MOATOTOBKU K MPAKTUUECKUM 3aHATHAM. CTyieHTaM CJIeyeT CTPEMHUTBCS K aKTUBU3ALN
3HAHUI Ha 3aHATHUSIX ¥ IO JPYTUM AUCLUILIMHAM.

CamocrosiTenpHas padoTa 1Mo U3y4YeHUIo TUCIMIUIMHBL 'MaTteMaTU4ecKii aHau3' MpeArnoaraeT BHeay IMTOPHYIO
paboTy, KOTOpasi BKJIIOYAeT:

1. Penienvie mpakTHUECKMX 32124 Pa3IMuHOM CJI0XKHOCTH.

2. PaccMoTpeH1e BOIIPOCOB, OCTABJIEHHBIX HA CAMOCTOSATENIbHOE N3yUYeHHE.

3. IToAroToBKY K 9K3aMeHY U 3a4eTy.

9K3aMCH

,HJIH NOATOTOBKU K 9K3aMEHY 06yqa10meMycsl PEKOMEHAYCTCA COCTAaBUTH IJIaH ITpoLecca NoAroToBKHU,
BKHIO‘IaIOLHGﬁ N3y4YC€HHUEC, TOBTOPEHUEC, CUCTEMATU3AHIO, JIOTUIECKYIO 06pa60TKy MaTtepuaja, aHaJln3
HOHy‘IeHHOﬁ HH(l)OpMaHI/ICﬁ C BBIABJICHUEM BO3MOKHBIX CJICIICTBI/IfI W HESIBHBIX CBOWCTB 06'I)CKTOB, COCTaBJICHUEM
CIIMCKa BO3MOZKHBIX JOIMMOJHUTEJIbHBIX BOIIPOCOB U SaHaHHﬁ, MOATOTOBKY K BBIIIOJIHECHUIO TPAKTUYECKUX 3a4aY 11O
TEMaM JUCLUITIINHBI.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Y4eOHbIe ayTUTOPHH JIJIs1 KOHTAKTHOW pabOTHI C TIpenogaBaTesieM, YKOMIUIEKTOBAHHbIE CIICIMATM3UPOBAHHON MeOeIThio (CTOJTBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.

MynabTuMeauiiHas Ay AUTOPUSL.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.
Iporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM tutanoM 1o crietmanbioctu: 10.05.03

"MHpopmairioHHas 6e30MacHOCTh ABTOMATU3UPOBAHHBIX CUCTEM" U CHEMaNU3ainn "Be30nacHOCTh OTKPHITHIX
MH(OPMAIMOHHBIX CUCTEM .

SAEKTPOHHBH
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IMporpamma auctmuiiasl "Matematndeckuil anamms"; 10.05.03 "Madopmarmonnas 6e30macHOCTh aBTOMAaTU3MPOBAHHBIX CHCTEM .

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.20 Mamemamuueckuii ananus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CriermansHOcTh:_10.05.03 - MH(DOopMarmoHHas 6€30MaCHOCTh aBTOMATU3UPOBAHHBIX CUCTEM
Crieranu3aiysi:_be30nacHOCTb OTKPBITBIX MH(OPMAIMOHHBIX CUCTEM
Kpampukaryst BHITYCKHHUKA:_CIIEIMANHCT 10 3aIUTe WH(OpPMAIy

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1. Topnay, b.A. Marematuueckuii aHanus. [DnekTpoHHbl pecype] ? Dnekrpo. naH. ? CII6. : Jlanb, 2013. ? 608 c. ? Pexum
Jocrymna: http://e.Janbook.com/book/4863 ? 3ari. ¢ skpaHa.

2. Iyoposun B.T. Jlekuuu no marematudeckomy ananusy. Yactp 3. - Kazanb: Kazan. yH-t, 2014. - 166 c.
http://libweb.kpfu.ru/ebooks/publicat/0-805700.pdf

3. bynaes, B.JI. MatemaTtudeckuil aHayn3. GyHKIMU OHOW MepeMeHHOM. [DnekTponHslii pecypc] / B 1. bynaes, M. 4.
Sky6coH. ? Dnexktpon. aad. ? CII6. : Jlans, 2012. ? 544 c. ? Pexxum noctyna: http://e.lanbook.com/book/3173 ? 3aru. ¢
JKpaHa.

4. Becos, O.B. Jlekuyu no MaTeMaTHYeCKOMY aHaIU3y. [DNEKTPoHHbIHA pecypc] ? dnekTpoH. AaH. ? M. : ®usmarur, 2014. ?
480 c. ? Pexxum gocryna: http://e.lanbook.com/book/59678 ? 3ari. ¢ skpaHa.

5. Hemunosud, B.I1. CO0pHUK 3a/1a4 ¥ YIIPaKHEHHIA TI0 MaTEMaTHUECKOMY aHAIN3Y: YueOHoe mocodue [DIeKTpOHHBIN pecypc]
: yue6. mocooue ? dnektpoH. naH. ? Cankr-IletepOypr : Jlaub, 2018. ? 624 c. ? Pexum nocrymna:
https://e.Janbook.com/book/99229. ? 3arn. ¢ skpaHa.

JonoHuTeJIbHAS JUTEpaTypa:

1. duxrenrosnsi, [.M. OcHoBBI MaTeMaTH4ecKoro ananmsa. B 2-x 1. Tom 1. [DnexTponHslii pecype] ? dnekrpoH. gaH. ? CII6.
: JIans, 2015. 7 448 c. ? Pexum nocryna: http://e.lanbook.com/book/65055 ? 3aru. ¢ 3xpaHa.

2. Kynpssues, JI.I. Kpatkuii kypc MaTemarudeckoro aHaimusa. T.1. JuddepeHunansHoe 1 UHTErpajibHOE UCYUCTICHUS
yHKIMIT otHOM IepeMeHHOM. Psiapl: YueOHuK. [DnekTpoHHBIH pecypc] ? DnekTpoH. aaH. ? M. : dusmarmur, 2015. 7444 c. ?
Pexum nocrymna: http://e.lanbook.com/book/71994 ? 3ara. ¢ skpaHa.

3. Bepman, I'.H. C6opHuK 3a1a4 110 Kypcy MaTeMaTHUecKoro aHaum3a. [nekTpoHHsld pecypc] ? Dnekrpon. gaH. ? CII6. :
Jlanb, 2016. 7 492 c. ? Pexum goctyna: http://e.lanbook.com/book/73084 ? 3ari. ¢ skpaHa.

4. 3anopoxen, I'.1. PykoBoACTBO K pelIeHuIo 3aa4 [0 MaTeMaTH4eCKOMY aHaIu3y. [D1eKTpoHHBIA pecypc] ? DIEKTPOH. JaH.
7 CII6. : Jlanb, 2014. ? 464 c. ? Pexum noctyma: http://e.lanbook.com/book/149 ? 3ari. ¢ skpaHa.
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IMporpamma auctmuiiasl "Matematndeckuil anamms"; 10.05.03 "Madopmarmonnas 6e30macHOCTh aBTOMAaTU3MPOBAHHBIX CHCTEM .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.20 Mamemamuueckuii ananus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CriermansHocTh:_10.05.03 - MH(DOopMarmoHHas 6€30MaCHOCTh aBTOMATU3UPOBAHHBIX CUCTEM
Criermanu3arysi:_be30nacHOCTb OTKPBITBIX MH(OPMAIMOHHBIX CUCTEM
Kpamiukaryst BHITYCKHHUKA:_CIISIMATKCT 10 3aIUTe WH(OpPMAIy

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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