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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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IMporpamma auctmuiiasl "Matematndeckuil ananms"; 02.03.02 "dynnamenTansHas nHGOpPMATHKA 1 HHGOPMAIIIOHHBIE TEXHOJIOTHH".

IIporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) AcxaToB P.M. (kadenpa mpuKIagHON MAaTEMATUKU U
HUCKYCCTBEHHOT'O MHTEJJIEKTa, OTAe/IeHre IPUKJIAAHON MaTeMaTuku U uHpopmaTuku), Radik. Ashatov@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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH pUMeHSITh (pyHIaMeHTaIbHble 3HAHUs, TOJyUYeHHbIE B 00JIACTH MaTEeMaTUYECKUX U

(111) ECTECTBEHHBIX HaYK, U UCMIOJIb30BATh UX B PO(PECCHOHATILHON AeATEIbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:
- TIOHATHUSI MATEMATHYECKOTO aHAIN3a: TIOHATHS MpeJesia YICIOBOH IMOCIeA0BaTEIbHOCTH, Tpeesa (PyHKIHH,

g depeHIpoBaHIie M UHTETprpoBaHre (DYHKIIUI OTHOM IepeMeHHOM, MOHTHE HHTerpasia PuMaHa, qactHOM
MIPOU3BOJHOM, M hepeHIIMPOBaHIE B €BKJIMIOBBIX IPOCTPAHCTBAX;

- MOHATHUSA (PYHKIMOHAIBHBIX PSAMOB, MOHATHSA TEOPUU KPATHBIX MHTETPAJIOB, a Takxke MoHATUs Psanos ®ypse.

JloKeH yMeTh:

- BBIYMCIISTH POU3BOIHbBIE (DYHKIIMHU OTHOM MEePEMEHHON
- BBIYMCJISITH HEONPeJeJIEHHBIE U OTIPEIeICHHBIE UHTET PaJIbl
- OTIpEIeNATh MpeJiesIbl YUCIOBBIX MOCIIEJOBATENBHOCTEN U Mpe/iesibl (PyHKLIMIA
- HAXOIUTH IepBOOOpa3HbIe sl (DYHKIUI OTHON IepeMeHHON
-BBIUMCIIATH UHTErpai Pumana
-BBIYMCIISATH YACTHBIE ITPOU3BOJHBIE (DYHKIIMI MHOTHX TIEPEMEHHBIX
-HaXOAUTb SKCTPeMyM (DYHKIMI MHOTHX MEPEMEHHBIX
- IPUMEHSTDh U3yYaeMble TIOHSTHS U TEOPUH NIPU PElIEHUH MTPAKTHYECKUX 3a/1ad.

JlomxeH BIaaeTh:

- YMEHUEM INPUMEHATHb METObI )JI/IQ)CI)CPCHHI/IaJ'[LHOFO HUCUYHUCJICHUA OJIA UCCIIEJOBAaHUA prHKLII/Iﬁ OJHOI'O NEPEMEHHOIO

- TCOPETUIECKUMHA 3HAHUAMU 110 TEOPUM IIPpEAECIIa YUCIIOBOI TIOCJIEA0OBATEIIbHOCTHA U TIPEAEIIa q)yHKLlI/II/I, TEOPHHU YUCITIOBBIX
PAOOB, O HEONIPEACJIICHHOM UHTEIpaJi€, B obacti €BKJINJOBOI'O IPOCTPAHCTBA

- HaBBIKAMM OTBICKaHUs Mpejiesia YUCIIOBOM MOCIeI0BATEIbHOCTH U npefesa (pyHKUMY; TuddepeHunpoBanusa (yHKIUN
OJHOTO NePEeMEHHOI0, HaX0XKAEHUSA SKCTPEMYMOB (PYHKIMIA OHON M MHOTHX NIEPEMEHHbIX, BBIYUCIICHUS ONPEJeSICHHBIX U
HeOoIpe/IeIeHHbIX UHTEerPaoB;

- TEOPETUIECKUMHU 3HAHUAMU 11O TEOPUN (l)yHKI_[I/IOHEUIbeIX HOCJIGIIOBaTCHbHOCTCﬁ n (l)yHKL[I/IOHaIHJHBIX pAOOB U
MPAKTUYCCKUMU HABbIKAMU T10 ONIPECJICHUIO UX CXOAUMOCTH.

- TECOPETUYECKUMU 3HAHUAMU 110 TEOPUUN KPATHBIX, KpHBOHHHeﬁHLIX 1 MMOBEPXHOCTHLIX MHTETPpAJIOB, TCOPUN COOCTBEHHBIX
HUHTETPAJIOB, 3aBUCANIME OT NapaMeTpa, U MPaKTUYCCKUMU HaBbIKaMW UX BbIYUCJICHUA.

- TeOpHeﬁ pAoOB CDypbe 1 METOJaMU UCCIIEJOBAHUA UX CXOONMMOCTH

,HOJ'DKCH AE€MOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

- IPUMEHATD NOJTYUYCHHBIC 3HAHUA B cBoel HpO(I)GCCHOHaIIbHOfI ACATCIIBHOCTH

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

HaunHast qucrmruivHa (MoayJib) BKMoveHa B paszaen "B1.0.03.01 JucturmvHsl (MOLyn)" OCHOBHOM MPoheCCHOHATBHOM
oOpazoBaresnbHON nporpammsl 02.03.02 "®yngamenTanbHast nHGOpMaTHKa U MH(GOPMAIMOHHBIE TEXHOJIOTHA
(PyngamenTanbHast MHGpOpMaTHKa 1 MH(GOPMAIMOHHBIE TEXHOJIOTHX)" ¥ OTHOCHTCS K o0si3atensHoi yactu OITOIT BO.

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

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcsa ¢ npemnogasareemM (110 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJaomuxcs
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O01m1ast TPyIOEMKOCTh AUCIMTUIMHBI COCTaBIseT 12 3aueTHbIX (ble) equHuI(bl) Ha 432 yaca(oB).

KonraktHast padota - 234 yaca(oB), B ToM uucie Jekimu - 108 yaca(oB), npakruyeckue 3anstus - 0 yaca(oB), 1abopatopHbie
padotsl - 126 yaca(oB), KOHTPOJIb CAMOCTOSTEIbHOM paboTHI - 0 yaca(oB).

CamocrosiTenbHast padoTa - 72 yaca(oB).

Kontpons (3auér / 3x3amen) - 126 gaca(os).

CIJopMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH B 1 CEMECTPE; IK3aMEH BO 2 CEMECTPE; IK3aMEH B 3 CEMECTpPE.

4. Copep:xanne quCIHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejaM) ¢ yKa3aHHEeM OTBEe/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTH (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[padoThL,| B 3. pa-
Bcero | popme | Bcero | copme | Oora
1. [Tema 1. Teopus BeleCTBEHHBIX YKCEI 1 2 0 0 0 3 0 1
2 Tema 2. YucoBble MOCae10BATENbHOCTH: 1 > 0 0 0 4 0 1
OCHOBHBIE TOHSATHUS
3 Tema 3. CBoiicTBa YMCIOBBIX MOCJIEIOBATEILHOCTEN 1 2 0 0 0 5 0 1
4. [Tema 4. Ilpenen (pyHKIIMU B TOUKE 1 3 0 0 0 8 0 1
5 Tema 5. HerpepbIBHOCTD (DYHKIIMU B TOUKE 1 3 0 0 0 2 0 2
6. Tema 6. ,Z[I/I(})q)epeHHI/IpOBaHI/IC (pyHKLIMK OJHON 1 3 0 0 0 10 0 2
TepeMeHHOMN
7 Tema 7. IlpousBoansie u quddepeHIraibl BEICIIIX 1 3 0 0 0 4 0 2
MOPSIKOB
g Tema 8. OcHOBHBIE TeopeMsl TU(b(pepeHINaTBHOTO 1 4 0 0 0 0 0 2
WCUNCIICHU ST
9. [Tema 9. ®opmyna Teitnopa 1 4 0 0 0 4 0 2
10. Tema 10. I/ICSJ'IC,I[OBaHI/Ie (hYHKIMI C TOMOIIBIO 1 6 0 0 0 9 0 2
TIPON3BOJHON
11.|Tema 11. HeonpeneneHHbII HHTETpaT 1 4 0 0 0 5 0 2
12.|Tema 12. HeomnpeaeneHHbI UHTErpa 2 0 0 0 0 7 0 4
13. TeMua 13. Ompenenenubli MHTErpai Pumana u ero > 7 0 0 0 1 0 4
CBOICTBA
14. Tema 14. Mnterpan Pumana kak ¢pyHKIus 2 4 0 0 0 2 0 4
BEpXHEro npejesna
15. Tema 15. 'eomeTpuveckue MpUIOKEHNS UHTETpajia 2 4 0 0 0 4 0 4
Pumana
16.[Tema 16. HecoOcTBEeHHBIE MHTETPAIBI 2 3 0 0 0 4 0 4
17.|Tema 17. EBKJIINIOBO MPOCTPAHCTBO 2 4 0 0 0 0 0 4
18, Tema 18. IIpenen u HENPEPHIBHOCTD B €BKJINIOBBIX 2 4 0 0 0 > 0 4
MIPOCTPAHCTBAX
Tema 19. YacTHble IpoM3BOAHBIE U
19. |nuppepeHIPyeMOCTh B €BKINIOBBIX 2 6 0 0 0 8 0 4
MIPOCTPAHCTBAX
20. Tema 20. DxcTpeMyMbl (PYHKIIMH MHOTHX 2 4 0 0 0 ] 0 4
MepeMeHHBIX
21.[Tema 21. Yucnossle psabt 3 4 0 0 0 6 0 3
2. Tema 22. OyHKIIMOHATBHBIE MOCIIEA0BATEILHOCTH 3 2 0 0 0 3 0 3
23.[Tema 23. OyHKIMOHAIBHbBIE PSIbI 3 4 0 0 0 4 0 2
24.|Tema 24. CTeneHHble psabl 3 4 0 0 0 5 0 2
O PAEKTPOHHBIH
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
25.|Tema 25. Mepa Koprana 3 6 0 0 0 0 0 2
26.|Tema 26. KpaTHble nHTErpasst 3 6 0 0 0 8 0 2
27 Tema 27. KpuBonvHeHbIE U TOBEPXHOCTHBIE 3 6 0 0 0 6 0 5
WHTET paJIbl
3. Tema 28. Psanpl @ypbe: OCHOBHBIE TOHATUSA 3 4 0 0 0 4 0 2
lToro 108 0 0 0 126 0 72

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Teopusi BeniecTBEeHHbIX YHCEJ

DjieMeHThl Teopur MHOKeCTB. Oriepaliuy Hajl MHOKECTBAMU M UX CBOMCTBA: 00beAMHEHHE, NIepeceueHne, pa3HOCTb,
cUMMeTpuyecKast pa3HocTh U ap. [ToaMHoxecTBa. OTOOpaxeHust MHOKeCTB. VIHbeKIUs, CIopbeKius, Onekiys. Kommnosunus
otoOpaxeHui. YucioBble MHOXeCTBA. MeTo MaTeMaThyeckon uHayKiuu. KoMruiekcHple yncna. BepxHue v HiKHYEe rpaHu
YHCJIOBBIX MHOYKECTB.

Tema 2. UncJioBble MOCJI€J0BATEJILHOCTH: 0CHOBHEIE NOHATHSA

YucnoBble IOCIIEI0BATEIBHOCTH: TIOHATHE ICHIOH-OKPECTHOCTH TOYKH YHCIIOBOM MPSIMOM, OTpeie/ieHre Mpeesia, IpuMephl,
3JIEMEHTapHbIE CBOWCTBA, OrPAaHMYCHHbIE U HEOTPAHMYEHHBIE YKMCIIOBBIE MIOCIEI0BATEILHOCTH, OECKOHEYHO MaJIbie U
GECKOHEYHO OOJIbIINE YHUCIIOBBIE NIOCIIEI0BATEIbHOCTH, apr(MeTUIeCKUe ONIepaliy HAJl CXOSAIIUMUCS
M0CJIEAOBATETBHOCTSIMH.

Tema 3. CBoiicTBa YHCJOBBIX O CJIE0BATEJLHOCTEMH

VobIBatOIIME U BO3PACTAIOIIME YUCIIOBbIE ITOC/IEIOBATEILHOCTH, JIeMMa O BIOKEHHBIX OTpe3Kax, TeopeMbl BeliepinTpacca u
Bonbriano-Beitepmrpacca, kpurepuii Komm cxoquMocT mocieoBaTebHOCTH, YHCIO €, (POpMYIIbl CYMMUPOBAHUSA,
HepaBeHCTBO Koln-ByHsSKOBCKOTO [Tl CyMM, METOJ] MATEMATUIECKON MHIYKIIMHU, CBOMCTBA OMHOMHABLHBIX KOI(DPHUIIUEHTOB.

Tema 4. IIpeaen (pyHKOHUN B TOUKE

[penen pyHKIMM B TOUKE: SKBUBAJIEHTHOCTH OlpenesieHuii o I'eiine u nmo Komm, apudmernyeckue cBOMCTBA Mpeesios,
TIpeJiesIbl MOHOTOHHBIX (DYHKITHIA, KpuTepuit Ko cymmecTBoBaHus npenena (hbyHKIUHA B TOUKE, TIEPBBIA M BTOPOA
3ameyvaTesbHbIe rpejesbl. [Ipenens! palMoHaIbHbIX, MPPAMOHATBHBIX, TPHTOHOMETPUYECKUX (DYHKIMH, SKBUBAJICHTHBIC
(byHKIIUH, O-CHMBOJIMKA.

Tema 5. HenpepbIBHOCTH (DYHKIIIH B TOYKeE

Onpepenenrie 1 CBOMCTBA (DYHKIWI HEMPEPHIBHBIX B TOUKE, HETPEPHIBHOCTD CIIOKHOM (DYHKITNH, CBOMCTBA (DYHKITHIA,
HeTpepbIBHBIX HA OTPE3Ke, HENPEPHIBHOCTD CTETICHHOM, IIOKa3aTeIbHOM, JIOrapi(pMUIECKOH, TPUTOHOMETPUIECKUX, OOPATHBIX
TPUTOHOMETPHYECKHX, THIepOoInIeckux (pyHKIMA. OJHOCTOPOHHSISI HEIPEPHIBHOCT (DYHKIIMH B TOUKE, HENIPEPHIBHOCTD
(byHKIMIA, 3aJaHHBIX TAPAMETPUYECKH.

Tema 6. /IncppepennupoBanne (pyHKIUHN 0 HOMH NepeMeHHOIT

[IponsBognas yHKIMN OTHOM TIEPEMEHHOM: OMNpeesieHNe, BEIYMCIIEHNE TPOM3BOIHBIX OT JIeMeHTapHbIX (pyHKImiA. Kpurepnit
CYILIECTBOBAHMSI TPON3BOJHON B TOUKe. [IpaBiiia BEIYMCIIEHHS TPON3BOJHOMN: TPON3BOJHAS CyMMBI, IPOM3BEACHHS U YaCTHOTO;
MIPOMU3BOJHAS 0OPATHON (PYHKIMHM; MPON3BOHAS CIOKHON (DyHKIMU. OTHOCTOPOHHHE NTPOU3BO/IHEIE.

Tema 7. IIpou3Boannie u qudepeHnuaibl BHICHINX NOPSIIKOB

IpousBoaubie u quddepenimans GyHKIMN OJHON EPEMEHHON BBICIIUX MOPSIKOB , popmyia JlenOHuiia; cBoiictsa. Tabmuiia
MIPOU3BOIHBIX U Juddepertmanon. JuddepeHiranst BHICIIUX TOPSIKOB U1 (PYHKLIMA ¢ HE3aBUCHMbIM apryMEHTOM U
IuddepeHIHabl BHICIINX MOPSIKOB CIOKHBIX GyHKIMA. AuddepeHnmansl 1 Mpor3BOIHbIE BEICHIMX MOPSIKOB HESIBHBIX
(pyHKIIMI ¥ PYHKIMI, 32JaHHBIX TTApAMETPHUIECKH.

Tema 8. OcHoBHbBIE TeopeMmbl U (pepeHnINaIbLHOT0 HCYHCTeHIS

OcHoBHble Teopembl AnddepeHnmanbHoro ucurciaenus: reopema Pepma; reopema Posst, reopema Komm, teopema Jlarpanxka,
(bopmyna KOHEUHBIX MTpUpalleHui Jlarparka o HyJIsX TPOU3BOJHOM; Teopema Jlarpanika u ciecTBUs U3 Hee, 0000IeHHas
(opmyna koHeuHbIX Mpuparienuit (popmyna Kormm). ['eomeTpudeckmii cMbIc (pOpMyIThl KOHEUHBIX TTPHPATICHIH.

Tema 9. ®opmyaa Teisiopa

®Popmyna Teitnopa ¢ octaToYHBIM 4ieHOM B (hopMe Jlarpanxa u ¢ ocTaToYHBIM wieHoM B opme [leano; Teopema o
€/IMHCTBEHHOCTH pa3JioxkeHus 1o (popmyse Telinopa; pasnoxkeHue 31eMEeHTapHbIX (PYHKIMIA 1 MX KOMOMHAIINI

(cyneprosunuii) no dopmyne MakiopeHa; BEIYHCIEHHE NPeeIoB ¢ noMolsio ¢opmyiiel Teinopa. ITpasuito Jlonuransa
BBIYMCJICHHS TTPE/IEIIOB.

SAEKTPOHHBH
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Tema 10. UccnenoBanne (pyHKIAI ¢ TOMOIIBIO P OU3BOTHOM

Bospacranue u yObiBaHHe (PYHKIIMM Ha OTpe3Ke, ONpeeseHNs] TOYeK IKCTpeMyMa U SKCTPEMYMOB (DYHKIIWA, JIOKaJIbHBIH 1
rJI00ANBHBIN SKCTPEMYMBI (DYHKIIMH, HATTPABJICHUS BBITYKJIOCTH rpaduka (pyHKIMK, FTeOMETPHUUYECKUI CMBICI, TOUKHU Meperuoa,
HEeoOXOUMOE U JIOCTATOYHBIE YCIIOBUS neperuda rpaduka pyHKIMA, acCHMITOTHI rpaduka (pyHKIIUH.

Tema 11. HeonpegeseHHbINH HHTErpaJ

Heornpe/eseHHblil MHTErpa: onpe/ie/ieHre MepBooOpa3HOM [Jisl HENPephIBHON (PYHKIIMH, Teopema 00 00IeM BrIe
NIepBOOOPA3HOM, JIMHEHHOCTh HEOIpeIeJIeHHOTO MHTErpasla, CBOMCTBA HEONpeeIeHHOro nHTerpaia. MiHTerpupoBaHue ¢
TIOMOLIBIO 3aMEHbI IIepeMeHHOH. PopMyJTa HHTErPUPOBAHK T10 YacTsM. Pa3iyHble preMbl HHTEr pUpOBaHus (DYHKIUA.

Tema 12. HeonpeaeseHHbId HHTErpaJ

BsruncieHre HeonpeaeaeHHbIX MHTErpaioB OT (PYHKIMK Pa3IMIHBIX THIIOB: PallMOHATIbHbIE, HPPAIMOHAJIbHBIE,
TPUTOHOMETpHYecKHe (PYHKIIMH, HHTETPHPOBaHKE KBAIPATHOTO TpeXwieHa, quddepeHIranbHbIii OMHOM, METOJ
OcTporpagckoro, METoJ; HOACTAHOBOK, METOJI TPe0Opa30BaHMsI HOIBIHTETPAJIbHOTO BBIPAKEHHUSI. METOJL Pas3JIoKeHH,
TIOAICTAHOBKY Dinepa.

Tema 13. OnpenesienHpnii uaTerpas Puvana u ero cBoicTsa

OnpenenéHHbIi MHTErpai Pumana: 3aaun, MPUBOJSAIINE K TIOHATHIO OIIPE/IeIEHHOTO MHTETPpajia, OoNpeaeieHre, He0OOX0anMoe
yCIJIOBHE UHTErpupyeMocTd pyHKImK. VHTerpaisabie cymmsl JapOy, ux coiictBa. Kputepuii MHTErpupyeMocTd (DyHKLHH.
ApudmeTnueckre CBOICTBA, CBOMCTBA MHTETPajla, CBSA3aHHBIE C HEPABEHCTBAMY, TEOPEMaA O CPeTHEM, MHTETPHPYEMOCTh
HETPEePHIBHBIX ¥ MOHOTOHHBIX (DYHKIIUH

Tema 14. Nurerpan Pumana kak (pyHKUHs BepxXHero npejeJa

WHTerpast ¢ nepeMeHHbIM BEPXHUM IpelesioM, OnpeiesieHie, NHTerpaibHble cyMMsbl JapOy, apudmeTriyeckie cBOCTBa
MHTErpaia ¢ NepeMEHHBIM BEPXHUM IIpeJIeIoM, HelIPepbhIBHOCTD, M depeHIMPyeMOCTb, CyIIeCTBOBAaHUE TIEPBOOOPA3HOI
HempepblBHOM (hYHKLIMH, BBIBOJ (hopmyJisl HplotoHa-JIeiiOHNIa, METO 3aMEHBI IIepeMEHHOM, (POPMYJIa MHTET PUPOBAHHUS IO
YaCTSIM.

Tema 15. 'eomeTpuueckne npujao:KeHus1 HHTerpajta Pumana

[Tnomaap KPUBOJIMHEHHON Tpalely B AEKAPTOBOM, IOJIIPHON CMCTEMax KOOPAWHAT U1l HENPEPHIBHON (DYHKIMH, (DYHKIIVH,
3a/IaHHOM NapaMeTPUYECKH, BRIYMCIICHUE JUTMH YT [J1aIKOW KPHBOM, IUIOMA/M OBEPXHOCTH BpalleHUsl 1 00beMa Tell TIo
W3BECTHBIM ITOTIEPEYHBIM CEUEHHSIM, TIOJIy9aeMbIX B pe3yJibTaTe BpalieHus rpadrka (hyHKIMH BOKPYT KOOPAWHATHBIX OCEH.

Tema 16. Heco6cTBeHHbIE HHTETPAJIbI

IToHsTHE HECOOCTBEHHOTO HHTErpaJia AByX THUIIOB, a0COJII0THAS U YCJIOBHad CXOOUMOCTb HeCOOCTBEHHBIX HUHTErpajIoB OT
HEOIPaHUYCHHBIX (I)yHKHI/Iﬁ U ¢ 0ECKOHEUHBIMU npeacjiaMi MHTETPUPOBAHUAA, KpI/ITepI/Iﬁ Komm CXOOUMOCTHU HEeCOOCTBEHHOTO
HHTErpajia, IpU3HAKU CXOAUMOCTHU: Ma)KOpaHTHLIfI, MPU3HAK HI/IpI/IXIIQ IMMPU3HAK AGCHH, HHTErpajl B CMbICJIE I''TABHOI'O
3Ha4YCHMUA.

Tema 17. EBKJIH10BO NIPOCTPAHCTBO

EBKJ'II/I,HOBO IIPOCTPAHCTBO : ONIPEACJICHUE, OCHOBHbIC CBOﬁCTBa; CKaJIAPHOC MMPOU3BEACHUE ; CXOOUMOCTb HOCHCHOBHTCHLHOCTCﬁ
, CBA3b C HO-KOOpﬂI/IHaTHOﬁ CXOAUMOCTBIO; TEOpEMaA BonbuaHO-Beﬁemepacca.

OTKpBITHIE ¥ 3AMKHYTBIE MHOKECTBA, MX XapaKTepHu3alys B TEPMHUHAX [TOCJIEJOBATEIbHOCTEN, KOMIIAKTHbIE MHOXKECTBA,
KpUTEpUN KOMITAKTHOCTH.

Tema 18. IIpenes u HempepHIBHOCTH B €BKJINA0BBIX IPOCTPAHCTBAX

Ipenen otrodpaxkeHus B Touke, onpeaenenue 1o ['eitne u no Komm, HenmpepeIBHOCTh 0TOOpaKeHHs B TOUKE, CBOHCTBA
HETPepBIBHBIX (DYHKIMI HA KOMITAKTHOM MHOXECTBE, PABHOMEpPHAs! HENPEPbIBHOCTb, JINHUK YPOBHS (DYHKIIMHU, JBOMHbBIE U
MIOBTOPHBIE ITPEAIEIIBI, CBA3b Mpejiesia (DyHKINK B TOUKE C ee MOBTOPHBIMU IpejiesiaMu, TeopeMa KaHtopa, MogyJib
HETIPEPBIBHOCTH (DYHKIIUU.

Tema 19. HacTHble pou3BoaHbIe U AN (hpepeHIpyeMoCcTh B €éBKINI0BBIX IPOCTPAHCTBAX

OrnpejieieHre YaCTHBIX POU3BOIHBIX M AU (PepeHIpyeMbIX 0TOOPaXKEHUI: OIpe/ie/IeHUe YaCTHOM MPOU3BOAHOM, YCIOBHS
g depenipyeMocTy (PyHKLIUH B TOUKe; AU dhepeHIMPyeMOCTh CIOKHON (pyHKIMY; quddepeHiman 1 ero CBOICTRa;
(popmyna koHeuHbIX MpuparieHuid. [IponsBoaHbie U qudhdepeHIrabl BBICIINX MOPSIKOB, TEOpPEMa 0 HESIBHON (PYHKITNH

Tema 20. IxcTpeMyMbl (DYHKINI MHOTHX IlePeMeHHbBIX

Dopmyma Teitnopa ¢ ocraToyHsiM wieHOM B hopme Jlarparxka u B popme IleaHo ams pyHKIMI MHOTUX TIEpEMEHHBIX.
INonsiTHe JOKaJbHOro 9KCTpeMyMa (DYHKLIMH MHOTHX IepeMeHHbIX. HeoOXoMiMble M JOCTaTOUHBIE YCJIOBUS JIOKAJIBHOTO
aKkcrpemyma. [ToHsTHE ycIOBHOro sKcTpeMyMaM (pyHKImu. Metoz Jlarpanka HaxoxOeHHsl YCIOBHOTO SKCTpeMyMa.

Tema 21. UncioBbie psiabl

YucroBsle psapl: onpeneneHue, apudpMeTuIeckKue CBoicTBa, Kputepuid Komm, Heo6xoaumoe yciaoBre cXxoquMocTd. Ps
Jleitonnua. IIpu3Haky CXOIMMOCTH 3HAKOIIOCTOSHHBIX PSIIOB: IPU3HAKHU CpaBHEeHHMs, Ipu3Hak Janambepa. npusHak Ko,
npusHak Paabe. AGcomoTHo cxonsimuecs psapl. [TpuszHaku Adens u dupuxie. CBsi3b HECOOCTBEHHBIX MHTETPAJIOB C PSIIAMHU.
WHTerpaibHbIi IPU3HAK CXOAUMOCTH PAA.

Tema 22. ®yHKIHOHAJbHbIE NOCJIEJ0BATEJIbHOCTH

SAEKTPOHHBH
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IonsaTue pyHKIMOHATIBLHON MOCIEJ0BATEIbHOCTH, PABHOMEPHAS U II0-TOYEYHAs] CXOJUMOCTh, IPUMEPH HEPAaBHOMEPHOMI
CXOJMMOCTH MOCJIEI0BATENIBHOCTEH, KPUTEPUIl PABHOMEPHOU CXOAUMOCTH, HEITPEPLIBHOCTD MPeIebHON (PYHKIMHU AT
PaBHOMEPHO CXOJALIENCs MOCIeJ0BaTeIbHOCTY HellpepbIBHBIX (DyHKIMI. CBOICTBA pABHOMEPHO CXOJAIINXCA
TOCJIEJOBATENIBHOCTEN.

Tema 23. ®yHKIHOHAJIbHbIE PSIIbI

PaBHOMepHas cxoquMocTh (hYHKIIMOHAJIBHBIX PsiloB: Kputepuii Komm, npusnak Belepiurpacca, npusHaku dupuxie u AGess.
Onepanyuy Haj (PyHKIMOHAIBHBIMU PAJAMU: MIPeJesIbHBII epexo] Moj] 3HAKOM CyMMBI, IOWIEHHOE UHTErpUPOBaHKE
paBHOMEpHO cxoidumxcs psaaos, [louwrennoe auddepenurpoBanre GyHKIMOHAIBHBIX PSIOB B ClIy4ae paBHOMEPHOI
CXOJMMOCTH Psifia U3 IPOU3BOIHBIX

Tema 24. CteneHHbIe PSIbI

CreneHHble psfbL: nepBas TeopeMa Abeiid, CIeACTBYE; TEOPEMa O CYLECTBOBAHUY Pafilyca CXOOUMOCTH CTEIIEHHOTO PAfa;
teopema Komm-Aniamapa; cBOICTBa CTETIEHHBIX PSIOB: BO3MOXHOCTb IPEJeIbHOTO Mepexoa, MHTErpupoBaHust U
1 depeHMpoBaHus 101 3HAKOM CYMMBI; BTOpast TeopeMa AGelist; cTeNeHHOM psij Kak psij Teitsiopa cBoeit cyMMBbl.

Tema 25. Mepa Kopaana

DJeMeHTapHble MHOKECTBA U UX CBOWCTBA. Mepa Ha Kilacce JIeMEHTapHbIX MHOKECTB: KOPPEKTHOCTb, CBOMCTBA. 3Meprmble
no JKoppaHy MHo)ecTBa. MHOeCTBa )KOpAAHOBOW MepHl HyJIb, MX cBocTBa. Kputepuit msmepumoctu no Kopaany. Csoiictea
u3MepuMbIX 1o JKopaaHy MHOXKECTB, U3MEPUMOCTb KPHUBOJIMHENHON Tparnernuu. [IpuMepsl U3MeprMBIX ¥ HEU3MEPUMBIX T10
KopnaHy MHOKeCTB.

Tema 26. KpaTHble HHTErpaJinl

Onpepenenue KpaTHOro uHTerpaia. . CesA3b MeX1y MHTErPUPYEMOCTBIO M OTPaHUUEHHOCThI0. KpuTepun nHTerpupyemMocT.
CBoiicTBa KpaTHOTrO MHTerpaa (apudmernyeckrie, CBsI3aHHbIE ¢ HEPAaBEHCTBAMMU, aJIMTUBHOCTD). Teopema o cpeaHeM. CB3b
KpaTHOTO MHTerpaJia ¢ IOBTOPHBIM. Teopema 0 3aMeHe NepeMEHHbIX B KPaTHOM MHTerpaje. I eomeTpuueckue npriokeHus.

Tema 27. KpuBoJinHeiiHbIe H MOBEPXHOCTHbI€ HHTErPaJbl

I'magkue kpuBble. 3agaun, IPUBOASAIINE K MOHATHIO KPUBOJMHENHOro UHTerpaita. KpuBoauHeHbIi HHTErpasl epBoro u
BTOPOTro poja: onpejeneHue, cBorcTra. [loreHuunansaele nos. Popmyna I'puna. [ToHsATHE MOBEPXHOCTHOrO MHTErpaia
IIEPBOro ¥ BTOPOro poja. D1eMeHThl Teopur noss. Juseprenuus u porop. Popmyna Crokca. Popmyia
I'aycca-Ocrporpagickoro.

Tema 28. Psiap1 @ypbe: 0CHOBHBbIE OHSATHS

Psanpl @ypbe B yHUTApHBIX TPOCTPAHCTBAX: OCHOBHBIE MOHATHUSA. [IpOCTpaHCTBO MHTETPUPYEMBIX C KBaApaToM (PYHKIMI U €ro
cBoiictBa. OpTOHOPMHUPOBaHHbIE CUCTEMBI BEKTOPOB. Tpuronomerpudeckuii psg Pypose. OclmuianuonHas jemma. OLeHka
ocratka psga ®ypee. [ToaHOTa TpUrOHOMETpPUYECKOI crcTeMbl (pyHKIMH. Pasnoxenue pyHkuuii B psag Pypee B mpuMepax.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJalOIMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroIIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEIogaBaresisi, Ho 6e3
€ro HeMoCPEACTBEHHOro yuacTusi. CaMocTosTeNnbHAasl paboTa MOAPa3Ae/seTCs HA CAMOCTOSTENbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOCHUE OTACIBHBIX TeM (Pa3/iesioB) AUCLUILUIMHEL, TAK U IPOPaOOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCcTosITeNIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHHs], HAIIPABJICHHBIC HA 3aKPEIUVICHUE 3HAHUI 1 OTPAOOTKY YMEHHUII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanys CaMOCTOSITENILHON padoThl 0OYYaIOIINXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMU, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepartyiu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 vosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupesxaenus "Kazanckuii (ITpuBomkcKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUS BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (IIpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPaBJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUHOHN aTTECTAIHH.
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B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeayloniast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 JUCLIUILIMHE (MOJYJI0);

- KpUTEpHH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OEHMBAHMS 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€EMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHre TUCITUILIMHBL (MOYJIsl) TIPENoaracT u3y4eHne OCHOBHOM U JOMOHUTEILHON yueOHO! uTepaTypsl. JlutepaTypa
MOJKeT OBITh IOCTYITHA 00YJAOIIUMCS B OJHOM U3 JBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIHMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKTioueHHbIXx KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnmnoreke um. H.U. Jlo6aueBckoro. OOyyalomuecs noayyaioT yueOHyIo IMTepaTypy Ha
abOHEMEHTE 110 YMTATEIbCKUM OHJIeTaM B COOTBETCTBUHM C ITPaBUIaMH MoJb3oBaHKsl Hay4uHoi 6MOIHoTekoi.

DJIeKTPOHHBIE N3AHNSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKY MPY BBEAEHUM 0OYYaIOIIMMCsI CBOETO JIOTHHA U [TapoJIsi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT . [Ipn NCrob30BaHNM ITEYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH UMHU U3 pacuera He MeHee 0,5 sk3emrusapa (st obyvatonmxcs mo ®I'OC 3++ - He menee 0,25

9K3EMIUISIPA) KaXKA0T0 U3 U3/IaHNi OCHOBHOM JiTeparypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOHUTEIBHON JIMTepaTyphl Ha
KaXKJI0r0 00y4JaloIerocs U3 Yucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCUMIUIMHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AUCLMIUIMHBI (MOAYJIsI), HAXOAUTCS
B [Ipusioxxennu 2 k paboyelt mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBIICHHIO TPU U3MEHEHUH YCIIOBUiA 1I0roBopoB KDY ¢
npaBooOJIaAaTe sIMU 3JIEKTPOHHBIX 3/IaHUI U NTPU U3MEHEHUH KOMIUIeKToBaHus (oHnoB HayuHoi 6ubmorexun KOV,

8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANHOHHOI ceTH ""MHTepHeT'', HE00X0AMMBIX JIJIsT
OCBOEHHS TN CIHUILINHBI (MOTyJIs)

EcrecTBeHHO-HayuHBII TTOpTa - http://en.edu.ru/

HuTtepHeT-mopran odpa3oBarte/ibHbIX pecypcos mo UT - http://www.intuit.ru

WHTepHeT-noprai ¢ HaydHbIMH pecypcamMy [0 MaTeMaTHYeCKUM HayKaM - http://www.mathnet.ru

Hayunast snektponHast 6ubnroreka - https://elibrary.ru/defaultx.asp

Hayynas snekrponHas 6ubimoreka KubepJ/lenunka - https://cyberleninka.ru/

9. MeToandecKne YKa3aHHSA VIS 00yJaIOMIXCs M0 0CBOEHHIO JUCIUIIAHBI (MOTyJIs)

Bujg paéor

MeToanuyeckue peKOMeHIalu

JIEKLIANA

Bo BpemA HeKHI/Iﬁ CTYACHTBI JOJIKHBI COCPENOTOYUTh BHUMAHNE Ha ee COIEpKaHUU. OCHOBHBIE TTOJIOKEHUS
JICKIIMH, BaJKHBIC OIPEACIICHUA U TCOPETUYCCKUEC TTOJIOKECHUA H606XO}.II/IMO 3alliChIBaTh. KOHCHCKTHPOB&HI/IG
npeaaracMoro rnmpenoaaBaTejiceM MaTepualia BI)Ipa6aTI>IBaeT Yy CTYACHTOB HABBIKU CAMOCTOATEJIbHOT'O 0T6opa n
aHaJin3a HeO6XO,HPIMOI>i IJId HUX I/IHCl)OpMaL[I/II/I, ymMeHue 0oJiee C:KaTo U YETKO 3alliChIBATh YCJIBIIaHHOE. .HEKLII/II/I
MOTI'YT CJIYKUTb HCO6XOHI/IMI)IM BCIIOMOT'aTEJIbHBIM MAaT€pPHUAJIOM B TPpOHECCE MOATOTOBKU K NPAKTUYECKUM
3aHATUAM U IK3aMEHY.

J1ab0paTOpHbIE
paboThI

ITpakTiyeckue 3aHATUSA TPOBOASATCS B (popMe J1abopaTOpHBIX padoT, Ha KOTOPBIX CTYAEHTHI JOJDKHBI pellaTh
pasnuyHble 3a7aun. HekoTopble 3aiaHusI BBITOJTHAIOTCS COBMECTHO TPYIIION BMECTe C IperojaBaTesieM, 4YacTh
3a/IaHUI BHITIOJIHSAETCS B XOfie

IPYIIIOBOM paboThl, KOTOPAs COMPOBOXKIAETCS "HABOISAIIMMHU " BOIPOCAMH IPENoaaBaTeisi, HEKOTOpbIE 3aJaHus
TpeOYIOT CAMOCTOSATEILHOTO BBHIOJTHEHHSI.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

W3yyeHne MaTeMaTUUECKOTO aHAIM3a [IPeyCMaTpUBaeT CUCTEMATHYECKYI0 CAMOCTOATEIIbHYIO paboTy CTYIEHTOB
HaJl JOMOJHUTEILHBIMHI MaTepHajlaMy; pa3BUTHE HABBIKOB CAMOKOHTPOJISI, CIOCOOCTBYIOIIMX MHTEHCH(DUKALIN
y4eOHoro npouecca. M3yyeHue JeKIMOHHOro MaTepualla o KOHCIEKTY JIEKLUH JOJKHO COIIPOBOXAATHCSA
M3y4YeHNEM peKOMEH/1yeMOii JITepaTypbl, OCHOBHOH U JOTIOJHUTEIbHOH. OCHOBHOM LIENIBI0 OpraHn3alym
CaMOCTOSITEJILHOW paOOTHI CTY/IEHTOB SIBJISIETCS] CUCTEMATH3AIMs ¥ aKTUBU3aLKs 3HAHUH, OJTyYeHHBIX MU Ha
JIEKLIUSIX U B MPOLIECCe MOATOTOBKU K MPAKTHUECKUM 3aHATHAM. CTyieHTaM CJIeyeT CTPEMHUThCS K aKTUBU3ALIN
3HAHUI Ha 3aHATUSIX ¥ IO JPYTUM AUCLUILIMHAM.

CamocrosiTenbHas padoTa 1Mo U3y4eHUIo TUCHMILUIMHB 'MaTteMaTu4ecKiii aHayIn3' IpeArnoaraeT BHeay IMTOPHYIO
paboTy, KOTOpasi BKJIIOYAET:

1. PemeHye npakTUYECKUX 3a7a4 pa3InYHON CJIOKHOCTH.

2. PaccMoTpeHure BOIIPOCOB, OCTABJIEHHBIX HA CAMOCTOSTENIBHOE U3yUEHHE.

3. IToAroToBKy K 9K3aMeHYy U 3a4eTy.

9K3aMCH

[pu noAroToBKe 9K3aMeHy 00yJaloIIeMyCcsi peKOMEHIyeTcsl TOBTOPUTh BECh TEOPETUYECKHI MaTEpUAl 110
COOTBETCTBYIOIM TEMaM C BbISIBIICHUEM KJIIOYEBBIX TEOPETUYECKHUX ACIIEKTOB U MpodJieM, MpopaboTKOn
JIOTIOJTHATEILHOTO MaTepualia 1o Temam. JlyuiieMy MOHUMaHHIO TEOPETHUECKOr0 MaTepraa AUCHUIUIMHBL OyIeT
CrocoOCTBOBATH Pa30op JieTaliell orpe/ieieH!i, BBIBOJIA U JIOKA3aTEIbCTB YTBEPKACHUH, BbIsIBICHUE
B3aMMOCBSI3el MEX/1y OIpe/Ie/ICHUSIMU, YTBEPXKISHUIMH U CBOUCTBAMH OOBEKTOB, M3y4aeMbIX B AuUCLUIUIMHE. He
PEKOMEH/IyeTCs B Ipoliecce MOAr0TOBKU UCTIONb30BaTh HEITPOBEPEHHBIE UCTOUHUKH MHMOpMatiu. st
MOATOTOBKH K 9K3aMeHY 00y4aloIleMycsl peKOMEH/IyeTCsI COCTABUTS IUJIAH MPOLECCa MOrOTOBKH, BKJIOYAIOIIEH
M3y4eHue, MOBTOPEHUE, CUCTEMATHU3AIIMIO, JIOTUUECKYI0 00paboTKy MaTepualia, aHaJIi3 MOy YeHHOM
ruH(pOPMAIIMEi C BBISIBIEHUEM BO3BMOXKHbIX CJIE/ICTBHI M HESIBHBIX CBOMCTB OOBEKTOB, COCTABIICHHEM CITHCKA
BO3MOJKHBIX JIOTIOJIHUTENIBHBIX BOIIPOCOB U 33/IaHUM, IOAATOTOBKY K BBHIMOJHEHUIO MIPAKTUYECKUX 3a/1a4 110 TeMaM
JIUCHUIUIAHEL.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

INomeleHust 17151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMIOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTEI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

MynpTMeanitHasT ayAUTOPHUS.

12. CpeacrBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJIUIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIMLAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPaBJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUTsi 00YyUaloMXCcsl BOCIPUHUMATD OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CUYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX TA0OPATOPHI M CUMYJISILIMOHHBIX TEXHOJIOTHH;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaL[PIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBﬂeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yye6HbIM 1u1aHoM 1o Harpassienuio 02.03.02

"®yHnameHTanbHas MHQOPMATUKA U MHPOPMAIIMOHHbIE TEXHOJOTUU" U TPOPUITIO TOATOTOBKY "PyHIaMeHTaIbHAS
uHpopmaTrka U UHGOPMALMOHHbIE TEXHOJIOTUH .
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.03.01 Mamemamuueckuii ananus

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

Hanpagsnenne noaroropku: 02.03.02 - dynnameHTanbHas nHOOPMATHKA U MH(OOPMAITMOHHBIE TEXHOIOTHH

HpO(l)I/IJ'H) IOATrOTOBKM: chH,ﬂaMeHTaHLHaH HHQ)OQM&THK& u HHQDOQM&QI/IOHH])IC TEXHOJIOT'UH

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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