IMporpamma quctmuasl "Matematndecknit ananus"; 10.03.01 "Mudopmarmonnas 6e30macHoOCTs".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHCTUATYT BBIYMCIUTENIBHON MAaTEMAaTHKH ¥ MH(OPMALMOHHBIX TEXHOJIOTHH

&

=

ry

=

- o

4
£
4

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

MaremMaTuyeckui aHaINU3

Harpasnenne noaroroku:_10.03.01 - MndopmanmonHasi 6e30macHOCTb

[podune moaroroBku:_ be30nacHOCT KOMIBIOTEPHBIX CHCTEM

KBammdukanus BblITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0YHOe

SI3bIK 0OyUEeHUS: PYCCKUIA

I'ox Havasa 06y4eHus1 o oOpa3oBarTebHOM nporpamme: 2022

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky
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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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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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIIK-3 CriocoOeH MCIoJb30BaTh HEOOXOUMbIE MaTeMaTHYEeCKIe METOABI /151 pelleH s 3a1a4
MpoheCCHOHATBHOM 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
MIPOU3BOJHOM, MM hepeHIIMPOBaHIE B €BKJIMIOBBIX IPOCTPAHCTBAX;

- MOHATHUSA (PYHKIMOHAIBHBIX PSIOB, MOHATHSA TEOPHU KPATHBIX MHTETPAJIOB, a Takxke MoHATUs Psanos ®ypse.
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
- IPUMEHSTDh U3yYaeMble TIOHSTHS U TEOPUH NIPU PEIEHUH MTPAKTHYECKUX 3a1ad.

JlomxeH BIaaeTh:

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

- TCOPETUIECKUMH 3HAHUAMU 110 TEOPUM TIPEAECIIa YUCIIOBOI TIOCJIEA0OBATEIIbHOCTHA U TIPEAEIIa (I)yHKLlI/II/I, TEOPHHU YUCITIOBBIX
PAOOB, O HEONIPEACIICHHOM UHTEIpaJi€, B obacti €BKJINIOBOI'O ITPOCTPAHCTBA

- HaBBIKAMM OTBICKaHUs Mpefiesia YUCIIOBOM MOCIeI0BAaTEIbHOCTH U npejesia (pyHKUMY; TuddepeHunpoBaHusa (yHKIUN

OJHOTI'O MMEPEMEHHOI'0, HAXOXAECHUA SKCTPEMYMOB beHKI_[I/Iﬁ OHHOﬁ 1 MHOI'MX IEPEMEHHBIX, BLIYUCIICHUA ONIPEACJICHHBIX U
HEOINPEACTICHHBIX NHTEI'PAJIOB;

- TEOPETUIECCKUMU 3HAHUAMU 11O TEOPUN (l)yHKI_[I/IOHEUIbeIX HOCJIGIIOBaTCHbHOCTCﬁ n (l)yHKL[I/IOHaIHJHBIX pAAOB U
MPAKTUYCCKUMU HABbIKAMU T10 ONIPECJIEHUIO UX CXOOUMOCTH.

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

- Teopneﬁ pAoOB CDypbe 1 METOJaMU UCCIIEJOBAHUA UX CXOONMOCTH
,HOJ'DKCH AE€MOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

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

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

HaunHast qucrmruiHa (MOyJib) BKMoveHa B paszaen "B1.0.04.01 Jucturmvasl (MOLy/n)" OCHOBHOM MPOheCCHOHATBHOM
obOpazoBateibHO# iporpammbl 10.03.01 "UHbopManmonHas Ge3onacHocTh (Be30MacHOCTh KOMITBIOTEPHBIX CHCTEM)" 1
oTHocuTcs K o0s3arenpHon yactu OITOIT BO.

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

3. 06bem JAUCIMITIJINHbI (MO,[lleﬂ) B 3QY€THLIX €IMHUIAX ¢ YKa3aHUEM KOJNYE€CTBA YaCOB, BbI/I€JICHHBIX HA

KOHTAKTHYIO PadoTy 00y4awImuxcs ¢ npemnogasarejemM (10 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaomuxcs

OO01mas TpyJOeMKOCTb AUCHUILUIMHBL cocTaBsieT 13 3auetHbix(bie) eauHuli(bl) Ha 468 yaca(oB).

9AEKTFPFOHH
BiN YHHBEPCHT
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KonrakTtHas padora - 234 vaca(oB), B TOM uucie jJeknuu - 108 yaca(oB), npaktudeckue 3aHaTus - ) yaca(oB), 1abopaTopHbIe
padoTh! - 126 daca(oB), KOHTPOJIb CAMOCTOSATENLHOM padoTHl - 0 yaca(oB).

CamocrostenbHas padora - 108 yaca(oB).

KonTposns (3auét / x3amen) - 126 yaca(oB).

Popma MpomMexRyTOYHOr0 KOHTPOJIS JUCIMILIMHBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe; 9K3aMeH B 3 ceMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. [Tema 1. Teopus BelieCTBEHHbIX YUCEI 1 2 0 0 0 3 0 2
7 Tema 2. YucaoBsle MOCIeA0BATENbHOCTH: 1 2 0 0 0 4 0 2
OCHOBHBIE MTOHSTHS
3 Tema 3. CBolicTBa YHCIIOBBIX ITOC/IEOBATEILHOCTEH 1 5 0 0 0 5 0 2
4. [Tema 4. Ilpenen pyHKIMU B TOUKE 1 3 0 0 0 8 0 3
5 Tema 5. HenpepbIBHOCTB (DYHKIIMU B TOUKE 1 3 0 0 0 2 0 3
6. Tema 6. I[I/I(qu)epeﬂunposaﬂne (pYHKIIMM OHOM 1 3 0 0 0 10 0 3
MepeMEHHON
7 Tema 7. IlpousBoaHble U AuddepeHIrabl BHICIIMX 1 3 0 0 0 4 0 3
TIOPSIJIKOB
8. Tema 8. OcHOBHBIE TeopeMsl U pepeHIHATBHOTO 1 4 0 0 0 0 0 4
HCUUCIICHUS
9. [Tema 9. ®opmyna Teiinopa 1 4 0 0 0 4 0 4
10. Tema 10. I/ICSHC,ZLOBaHI/Ie (pyHKIMIT C TOMOIIIBIO 1 6 0 0 0 9 0 6
MIPOU3BOJHON
11.|Tema 11. HeonpeneneHHslil UHTErpas 1 4 0 0 0 5 0 4
12.|Tema 12. HeonpeneneHHBII HHTETpaT 2 0 0 0 0 7 0 6
13. Telvia 13. Omnpenenennslii uHTerpan Pumana u ero 2 7 0 0 0 1 0 6
CBOJCTBA
14, Tema 14. Uuterpan Pumana kak pyHKIUS 2 4 0 0 0 2 0 2
BEPXHETO TNpeziena
1. Tema 15. 'eomeTpuyeckue NpUIoKeHUs UHTErpaja 2 4 0 0 0 4 0 6
Pumana
16.[Tema 16. HecoOcTBeHHBIE UHTETPATIBI 2 3 0 0 0 4 0 4
17.|Tema 17. EBKJINIOBO IPOCTPAHCTBO 2 4 0 0 0 0 0 2
18, Tema 18. IIpenen u HENPEPBIBHOCTh B €BKJIAJOBBIX 2 4 0 0 0 2 0 2
MIPOCTPAHCTBAX
Tema 19. YacTHble TPON3BOJHBIE U
19. |mucddepeHpyeMoCTs B eBKJINIOBBIX 2 6 0 0 0 8 0 4
MTPOCTPAHCTBAX
20. Tema 20. DxcTpeMyMbl (PYHKLIMIA MHOTUX 2 4 0 0 0 8 0 4
MepeMEeHHBIX
21.|Tema 21. YucnoBsle psabl 3 4 0 0 0 6 0 6
2. Tema 22. @yHKUMOHAIbHBIE OCIIEA0BATEILHOCTH 3 2 0 0 0 3 0 3
23.|Tema 23. ®yHKIMOHATBHBIE PSIBI 3 4 0 0 0 4 0 3
24.|Tema 24. CrenieHHbIE psIbI 3 4 0 0 0 5 0 5
25.|Tema 25. Mepa Kopaana 3 6 0 0 0 0 0 4
O PAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, 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
26.|Tema 26. KpaTHble HHTETpaIbl 3 6 0 0 0 8 0 6
27, Tema 27. KpuBosmHeiiHble 1 TOBEPXHOCTHBIE 3 6 0 0 0 6 0 6
WHTETPajIbl
28, Tema 28. Psanpt @ypbe: OCHOBHBIE TOHATHUS 3 4 0 0 0 4 0 3
lToro 108 0 0 0 126 0 108

4.2 Cogep:xkanne QUCHUATLITHHBI (MO TyJIs1)
Tema 1. Teopusi BenecTBEHHbIX YHCEJ

DJeMEeHTBI TEOpUN MHOKECTB. Ol'[epaL[I/II/I HaJ MHOXECTBAMU U UX CBOWCTBa: O6’LC,HI/IHCHI/IC, nepeceuYceHue, pa3HoCThb,
CUMMETpUYECKAA pa3HOCTb U 1IpP. HOHMHO)KCCTB&. OTO6pa)KeHI/IH MHOXECTB. I/IHT)CKIII/IH, CIOPpBEKIINUA, 6I/IeKI_[I/IFI. KOMHO3I/IHI/IH
0TO6pa)K6HPIﬁ. YucaoBble MHOKECTBA. MeTOH MaTeMaTUYeCKON WHOYKIWUN. KomrexkcHble uncia. BerHI/Ie 1 HUKHUE I'PpaHU
YUCJIOBBIX MHOXKECTB.

Tema 2. YncaoBbie HOCJHET0BATEJLHOCTH: OCHOBHBIE NOHATHS

YucmoBbie MocJIeJ0BATEIIbHOCTU: IIOHATUEC SIMCUIIOH-OKPECTHOCTHU TOYKU YUCIIOBOI HpHMOﬁ, OIIpeeJICHUE Mpeacya, MIpuMepbl,
9JIEMEHTAapHbIC CBOﬁCTBa, OrpaHUYCHHBbIC 1 HEOI'PAHNMYCHHBIE YMCJIOBBIC ITOCJIEAOBATEJIbHOCTH, OECKOHEYHO MaJIble 1
OECKOHEYHO OO0JIbIINE YUCIOBBIE MOCJIAEI0BATCIIbHOCTH, apI/I(I)MeTI/I‘lCCKI/Ie orepanvu HaJl CXOAAIUMUCH
I10CJI€A0BATCJIbHOCTAMM.

Tema 3. CBoiicTBa YHCJOBLIX O CJIE0BATEILHOCTEMH

Y6pIBatomye ¥ BO3pACTAIOIIFE YHCIOBbIE ITOC/IEIOBATEILHOCTH, JIEMMa O BIOXKEHHBIX OTpe3Kax, TeopeMbl BeliepimTpacca u
Bonbiano-Betepmtpacca, kpurepuii Kommm cxoanmocTy nociaenoBaTeIbHOCTH, YUCTO €, (hOPMYJTbl CyMMHUPOBAHHS,
HepaBeHCTBO Komm-ByHSKOBCKOro 1Sl CyMM, METOJ MaTeMaTHYeCKOi MHIYKIUK, CBOMCTBA OMHOMHAIBHBIX KOI((DUIMEHTOB.

Tema 4. Ilpenea (pyHKIIUM B TOUKE

[Ipenen pyHKIMU B TOUKE: 9KBUBAJIEHTHOCTD oripeeseHuil o ['eithe u no Ko, apudmernueckue cBOMCTBA IIPeAesioB,
npeJiesibl MOHOTOHHBIX (DYHKIMIA, KpuTepuil Ko cyniectBoBaHus npenena (pyHKUMU B TOUKE, EPBbIA U BTOPOR
3amMeuaresibHble Tipeesbl. [Ipenens! pallMoHaIbHbIX, PPALOHAIBHBIX, TPUTOHOMETPUUECKUX (DYHKIMH, SKBUBAJICHTHbIE
(yHKIIMH, O-CUMBOJIHKA.

Tema 5. HenpepbIBHOCTH (DYHKIMH B TOYKeE

Onpepenenrie ¥ CBOUCTBA (DyHKLIUI HEMPEPBIBHBIX B TOUKE, HEMPEPHIBHOCTH CI0KHOMN (DYHKIMH, CBOMCTBA (DYHKIMIA,
HETIPEPHIBHBIX Ha OTPE3Ke, HEMTPEPHIBHOCTh CTETIEHHOM, TTOKa3aTeJIbHOM, JIOrapr(pMUIECKOM, TPUTOHOMETPUIECKUX, 0OpaTHBIX
TPUTOHOMETPUYECKHUX, IMIepOoInieckuX (pyHKIMA. OIHOCTOPOHHSISI HETTPEPHIBHOCTD (DYHKIMU B TOUKE, HEMPEPHIBHOCTh
(byHKIIMI, 3aJaHHBIX TAPAMETPUYECKH.

Tema 6. Iuc pepennupoBanne GPyHKIUU 0JHOI NepeMeHHOH

IIpousBogHas (pyHKIMY OAHON IEPEMEHHOM: OIpeie/IeHUe, BBIYUCIIEHNE TPOU3BOJHBIX OT 3JIeMEeHTapHbIX (pyHK1mid. Kpurepuit
CYILECTBOBAHUS MPOU3BOIHOM B TouKe. [IpaBuia BeIUMCIEHUA TPOU3BOAHON: IPOM3BOJHAS CYMMBI, IPOU3BEAECHUS U YaCTHOTO;
TIPOM3BOHAST 0OPAaTHOH (DYHKIMHN; MPON3BOHAS CIIOKHON (PyHKIMHU. OTHOCTOPOHHHE ITPOU3BO/IHEIE.

Tema 7. IlpousBoanbie u aud ¢ epeHnuaIbl BHICIINX MOPSAIKOB

[pousBonusle n qupdepeHmans GyHKIMI OJHON TEPEMEHHON BBICIINX MOPSIIKOB , popmyina Jlerbnua; cBoiictsa. Tadmmua
MpOU3BOJHBIX U Juddepennnanos. HuddepeHimansl BHICHINX NOPSAAKOB A1 (PYHKLUN ¢ HE3aBUCUMBIM apryMEHTOM U
JugdepeHIrabl BBICIIMX NOPAAKOB CJIOKHBIX (DyHKIMIA. uddepeHnnans 1 IpoU3BOAHBIE BEICIINX MOPAIKOB HESIBHBIX
pynxmit v pyHKIMIA, 3aJaHHBIX TapaMETPUYECKHU.

Tema 8. OcHoBHbBIE TeopeMbl qu(pepeHIuaILHOr0 HCUHCIeHUs

OcHoBHble TeopeMbl AubdepeHnnanbHoro ucurcieHus: reopema ®epma; reopema Posns, reopema Ko, teopema Jlarpanxka,
(bopmya KoHEUHBIX MTpUpalleHuii Jlarpanka o HyJIsX TPOU3BOJHOI; Teopema Jlarpanika u ciiecTBUs U3 Hee, 0000IIeHHast
(popmyna koHeuHbIx MpupamieHuii (popmyna Komm). I'eomerpudeckuii cMbici (hopMyJIbl KOHEUHBIX MTPUPAILIEHHH.

Tema 9. ®opmyaa Teisiopa

SAEKTPOHHBH
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dopmyina Teiiopa ¢ octaTrouHbIM WiieHOM B popme Jlarpanxa u ¢ ocraTouHbiM wieHoM B (popme [leaHo; Teopema o
€/IMHCTBEHHOCTH pa3JiokeHus 1o (opmysne Telinopa; pasnoxkeHue 31eMeHTapHbIX (PYHKIMI 1 MX KOMOUHAIINI
(cynepniosuiiuit) o ¢popmyJie MakyiopeHa; BbIUMCIEHHE TPeeioB ¢ oMolilblo (popmyssl Teitnopa. [Tpasuito Jlonurans
BBIUKICJICHUS TIPEJIEIIOB.

Tema 10. UccaenoBanne pyHKIMi ¢ MOMOIIbIO NP OU3BOTHOM

Bo3spacranue u yosiBaHue (hbyHKIMM Ha OTpe3Ke, ONpeAeIeHNsI TOUeK SKCTpEMyMa 1 SKCTPEMYMOB (DYHKIIWH, JIOKAJIbHBIN 1
TJI00ANTBHBIA SKCTpeMyMBI (DYHKIIMH, HaIIPaBJIeHNUs! BBHITYKJIOCTH rpaduka (PyHKIUK, TeOMETPHUECKUI CMBICI, TOUKH TTeperuoa,
HEeoOXOUMOe 1 JIOCTATOYHBIE yCIIOBUS Ieperuda rpaduka yHKIMNA, acCHMIITOTH rpaduka (pyHKIUH.

Tema 11. HeonpeeneHHbIi HHTErPaJ

HeonpenesneHHslil MHTErpas: onpejiesieHrue NepBooOpa3HoON [Jisl HeNpepbIBHON (PYHKLIMK, TeopeMa 00 001IeM BHe
NIepBOOOPA3HON, JIMHEWHOCTh HEOIPE/IeNICHHOTO MHTErpajla, CBOMCTBA HEOIpe/IeIeHHOro UHTerpaja. MHrerpupoBaHue ¢
MIOMOIIIBIO 3aMEHBI NepeMeHHON. PopMyJia MHTErpUPOBAHUS 110 YacTsiM. PazinyHble preMbl UHTErpUpOBaHus (PYHKIIMI.

Tema 12. HeonpeeaeHHbI HHTErPaJl

BerurcrieHre HeornpeeJIeHHbIX MHTErPaJIOB OT (DYHKIIUH Pa3jIMYHBIX TUIIOB: pallMOHATbHbBIE, HPPAIIMOHATIbHbIE,
TpUroOHOMeTpuYecKue (hyHKIUH, HHTETPUPOBaHUE KBaJPATHOTO TpexwieHa, auddepeHIManbHblii OMHOM, METO/
OcTporpaickoro, METo/J, MOACTAHOBOK, METO/], Tpe0oOPa30BaHuUs MOJBIHTErPATLHOTO BHIPAXKEHHUsI. METO]], pa3JIOKEeHH s,
MOJICTAHOBKH Dilyiepa.

Tema 13. OnpenesienHplii uaTerpas Puvana u ero cpoiictsa

Onpenen€HHbIi MHTErpai Pumana: 3aiauu, NpUBOSINKE K TIOHATHIO OITPE/IeNIeHHOTO MHTETpajla, olpeieiieH e, He0OX0auMoe
yciioBue UHTErprpyeMoctu ¢pyHKImu. MHTerpaibHbie cymmel JapOy, ux cBorictBa. Kpurepuii mHTErpupyeMocT (pyHKIUH.
Apugdmernyeckie CBONCTBA, CBOWCTBA MHTErpasla, CBA3aHHbIE C HEPABEHCTBAMU, TEOPEMA O CPeTHEM, UHTETPUPYEMOCTh
HETIPEPBIBHBIX 1 MOHOTOHHBIX (DYHKIIMI

Tema 14. Nurerpan Pumana kak (pyHKIHs BepxXHero npejeJa

WHTerpast ¢ nepeMeHHBIM BEPXHUM TPeesioM, Olpe/iesieHe, NHTerpaibHble cyMMBbl JapOy, apudmeTrieckiie cBOCTBa
MHTETrpaJia ¢ epeMEHHBIM BEPXHUM IIPEEIOM, HENPEPIBHOCTD, AU pepeHInpyeMocTb, CyIIeCTBOBaHNE EPBOOOPa3HON
HernpepeIBHOH (pyHKIMH, BEIBOA (hopmyibl HeloToHa-JIeiibHuIIa, MeTo ] 3aMeHs! ITepeMeHHOM, (popMyJia MHTETpPUPOBAHHUS TI0
YaCTSIM.

Tema 15. 'eomeTpuyeckne npuio:KeHus1 HHTerpajta Pumana

[Inomans KpUBOJIMHENHON Tparelyy B 1€EKApTOBOM, MOJISIPHON CUCTEMax KOOPAUHAT JJis1 HeNPEPbIBHON (hyHKIMU, (DYHKIUH,
3a/IaHHOM ITapaMeTPHYECKH, BIUYMCIICHNE JUIMH YT IIaKOW KPUBOH, IJIOMAIA TOBEPXHOCTH BPAILIEHHUs 1 0ObeMa TeJl 1o
W3BECTHBIM ITOTIEPEYHBIM CEUEHUSIM, TI0JIy4aeMbIX B pe3yJibTaTe BpalieHus rpadrka (hyHKIMH BOKPYT KOOPAWHATHBIX OCEH.

Tema 16. HecoO6cTBeHHbIE HHTETP AJIbI

TToHsTHE HECOOCTBEHHOTO HHTErpaJia AByX THUIIOB, a0COJIIOTHAS U YCJIOBHad CXOOUMOCTb HeCOOCTBEHHBIX HUHTErpajIoB OT
HEOIpaHUYCHHbIX (pyHKLII/Iﬁ U ¢ 0ECKOHEUHBIMU npeacjiaM MHTETPpUPOBAHUA, KpI/ITepI/Iﬁ Komm CXOOUMOCTHU HeCOOCTBEHHOTO
HHTErpajia, IpU3HAKU CXOAUMOCTHU: Ma)KOpaHTHLIfI, MPU3HAK I[I/IpI/IXIIe, MMPU3HAK AGCJ'[H, HHTErpajl B CMbICJIE I''TABHOI'O
3Ha4YCHMU-.

Tema 17. EBKJIH10BO NIPOCTPAHCTBO
EBKJINI0BO TPOCTPAHCTBO : OIpe/iesieHre, OCHOBHbIE CBOWCTBA; CKAJIsIPHOE POU3BENIEHUE ; CXOAUMOCTb MOCIIeJ0BATEIbHOCTEH
, CBSI3b C [MO-KOOPJUHATHOM CXOOMMOCTBIO; Teopema bosbuano-Beiepiirpacca.

OTKpBITHIE ¥ 3AMKHYTBIE MHOKECTBA, X XapaKTepHu3alys B TEPMHUHAX ITOC/IEJOBATEIbHOCTEN, KOMIIAKTHBIE MHOKECTBA,
KpUTEpHA KOMIIAKTHOCTH.

Tema 18. IIpenes n HempepPHIBHOCTH B €BKJINJA0BBIX MPOCTPAHCTBAX

Ipenen otrodpaxkeHus B Touke, onpeaenenue 1o ['eitne u no Koy, HenmpepeIBHOCTh 0TOOpaKeHHs B TOUKE, CBOHCTBA
HENPEephIBHBIX (DYHKIMIA HA KOMITAKTHOM MHOKECTBE, PAaBHOMEPHas! HETPEPbIBHOCTb, JINHUK YPOBHS (DYHKIIMHN, JTBOMHBIE 1
TIOBTOPHBIE TPEEIbl, CBA3b Npesena (PyHKIMH B TOUKE C ee MOBTOPHBIMU ITpesiesiaMu, Teopema KanTopa, Moy
HENPEePhIBHOCTH (DYHKIINH.

Tema 19. YacTHble pon3BoaHbIie U AN (hpepeHnpyeMocTs B €éBKINA0BBIX IPOCTPAHCTBAX

OrnpesienieHre YaCTHBIX MTPOU3BOIHBIX U UM (PEepeHIMPYEMBIX OTOOPAKEHHUI: ONpeeIeHue YaCTHOH POM3BOJHOM, YCIOBUS
g depeHipyeMocTy (PyHKIUH B TOUKe; AU hepeHIPyeMOCTh CIOKHON (pyHKIMHY; nddepeHiman u ero CBOICTRa;
(opmyia KOHeUHBIX NpupanieHuid. [TpousBonHsie 1 AU GepeHIraBl BBICIIMX NOPSIKOB, TeOpeMa O HESBHOW (PYHKIMU

Tema 20. IxcTpeMyMbl (DYHKIMI MHOTHX IlePeMeHHbBIX

Popmyna Teitnopa ¢ ocraroursiM wieHoM B popme Jlarpamxa u B hopme Ilearo st pyHKIMI MHOTHX TIEPEMEHHBIX.
[NousATHE TOKAIBHOTO SKCTpeMyMa (PYHKIIMM MHOTHX NepeMeHHbIX. HeoOXoaumble 1 J0CTaTOUHbIE YCIOBHS JTIOKAJIBHOTO
skcTpemyMa. [ToHsATHE ycnoBHOTO 9KcTpeMyMaM (hyHKImU. Meton Jlarpanka HaxoXAeHNs YCIOBHOTO SKCTpEMyMa.

Tema 21. UncJioBble psiibl

SAEKTPOHHBH
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YucsoBble psipl: onpeaesieHre, apudpMeTHIecKue CBoiCTBa, Kputeprid Korm, HeoOxoamumoe ycioBre cxoauMocTu. Psi
Jleri6Huna. [Tpr3HaKy CXOAMMOCTH 3HAKOTIOCTOSIHHBIX PSIIOB: MPU3HAKK CpaBHEeHU s, pu3Hak Jamambepa. npusnak Koy,
nipusHak Paabe. AGcomotHo cxonsmuecs psapl. [IpuzHaku Abens u dupuxie. CBsi3b HECOOCTBEHHBIX MHTETPAJIOB C PsiIaMHU.
MuTerpayibHbIi NPU3HAK CXOOUMOCTH pAAa.

Tema 22. ®yHKIHOHAJIbHbIE MOCJEI0BATEJbHOCTH

IonsATHe PyHKIMOHATIBLHON MOCIIEOBATEIbHOCTH, PABHOMEPHAS U II0-TOYEYHAs] CXOJUMOCTh, IPUMEPH! HEPAaBHOMEPHOMI
CXOJMMOCTH MOCJIEI0BATENIBHOCTEN, KPUTEPUI PABHOMEPHOU CXOAUMOCTH, HEITPEPLIBHOCTD MPEIebHON (PYHKIMU AT
PaBHOMEPHO CXOJALIENCs NMOCeJ0BAaTeIbHOCTY HellpepbIBHBIX (DyHKIMI. CBOICTBA pABHOMEPHO CXOJAIINXCA
TOCJIEJOBATENBHOCTE.

Tema 23. ®yHKIHOHAJIbHbBIE PSIIbI

PaBHOMepHas cxoquMocTh (hYHKIIMOHAJIbHBIX PsiloB: Kputepuii Komm, npusnak Belepinrpacca, npusHaku Jupuxie u AGess.
Onepanyy Haj (PyHKIMOHAIBHBIMU PAJAMU: NIPeJesIbHBI epexo Mo 3HAKOM CYMMBI, IOWIEHHOE UHTErpUpOBaHUe
PpaBHOMEpPHO cxoAumxcs psaaoB, [louwlennoe auddepenurpoBanre GyHKIMOHAIBHBIX PSIOB B Clly4ae paBHOMEPHOI
CXOJUMOCTH Psifia U3 IPOU3BOJHBIX

Tema 24. CteneHHbIe PSAAbI

CreneHHble psfbL: nepBas TeopeMa Abelis, CIeACTBYE; TEOPeMa O CYLECTBOBAHUY Pafiyca CXOOUMOCTH CTEIIEHHOTO PAAfa;
teopema Komm-Aniamapa; cBOICTBa CTETIEHHBIX PSIOB: BO3MOXHOCTb IPEJeIbHOTO Mepexo/ja, MHTErpupoBaHust U
1 depeHIMpoBaHus 101 3HAKOM CYMMBI; BTOpast TeopeMa AGelist; cTeleHHOM psij Kak psj Teilsiopa cBoeit CyMMBl.

Tema 25. Mepa Kopaana

DJeMeHTapHble MHOKECTBA U UX CBOWCTBA. Mepa Ha Kilacce JIeMEHTapHbIX MHOKECTB: KOPPEKTHOCTb, CBOMCTBA. 3Meprmble
no JKoppaHy MHO)kecTBa. MHOXeCTBa ’KOpAAHOBOI MepH! HyJIb, MX cBoicTBa. Kputepuit m3smepumoctu rno Kopaany. CoiicTsa
U3MepUMBIX 1o JKopaaHy MHOXKECTB, U3MEPUMOCTb KPHUBOJIMHENHON Tparneruu. [IpumMepsl U3MepUMBIX ¥ HEU3MEPUMBIX T10
Kopnany MHOKeCTB.

Tema 26. KpaTHble HHTErpaJnl

OnpepeneHue KpaTHOro uHTerpaia. . Ces3b MeX1y MHTETPUPYEMOCTBIO M OTPaHUUEHHOCThI0. KpuTepun nHTerpupyemMocTu.
CBoiicTBa KpaTHOrO MHTerpana (aprudmernyeckre, CBsI3aHHbIe ¢ HEPAaBEHCTBAMM, aJIMTUBHOCTD). Teopema o cpeaneM. CBs3b
KpaTHOT'O MHTerpaJia ¢ IOBTOPHBIM. Teopema 0 3aMeHe NMepeMEHHbIX B KPaTHOM MHTerpaje. I eomeTpuyeckue npriokeHus.

Tema 27. KpuBo.mmHeliHbIe H MOBEPXHOCTHBIE HHTETPaJIbI

I'magkue kpuBble. 3agaun, TPUBOASAIINE K MOHATHIO KPUBOJMHENHOro HHTerpajta. KpuBoauHeHbIi HHTErpasl epBoro u
BTOPOTro poja: onpejeneHue, cBorcTra. [loreHnumanshele nost. Popmyna I'puna. [ToHATHE MOBEPXHOCTHOrO MHTErpaia
HIEpBOro ¥ BTOPOTo poja. D1eMeHThl Teopur noss. Juseprenuus u porop. Popmyna Crokca. Popmyia
I'aycca-Ocrporpajckoro.

Tema 28. Psiip1 @ypbe: 0CHOBHBIE OHATHS

Psanpl ®ypbe B yHUTapHBIX IPOCTPAHCTBAX: OCHOBHBIE MOHATHUA. IIpOCTpaHCTBO MHTErpUPYEMBIX C KBapaToM (PyHKIHMIA ¥ ero
cBoiicTBa. OpTOHOPMHUPOBAHHbIE CUCTEMBI BeKTOPOB. TpuroHoMerprueckuid psn ®ypose. OcryuisAnuorHas temma. OreHka
ocratka psga ®ypse. [ToaHOTa TPUTOHOMETPUYECKOH crcTeMbl (pyHKIMH. Pasnoxenne pynkuuii B psag Pypre B mpuMepax.

5. IlepeyeHb yueOHO-METOUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJaloImUXCcs Mo
JUCHUNUIIHE (MOIYJII0)

CamocrosTesbHas padoTa 00yYaIOILIMXCs BBIIOIHAETCS MO 33AAHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosiTeNbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zieioB) JUCHUILIMHEL, TaK U IPOPadOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOMN paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HAIIpaBJIeHHblE Ha 3aKpeTIeHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
FOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzanyst CaMOCTOSITENILHON padoThl 0OYYaIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECypCaMu, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEPKAEH MPUKa30M
MuHKCTepCTBa HAYKH U BICIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

[Mucemo Munucrepersa obpaszoBanust Poccuiickoit @enepatm Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/ieHuiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmi)
(penepaspubIil yHUBEpCUTET"

INpaBuna BHyTpeHHEro pacrnopsjika eiepaabHOro rocy1apcTBEHHOI0 aBTOHOMHOT'O 00Pa30BaTe/IbHOTO YUPEkKJEHH BBICLIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTHI KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

EcrecTBeHHO-Hay4HBII TTOpTan - http://en.edu.ru/

HuTtepHeT-noptan odpa3oBatesibHbIX pecypcos mo UT - http://www.intuit.ru

WuTepHeT-MopTan ¢ HAyYHBIME pecypcam o MaTeMaTHIeCKIM HayKaM - http://www.mathnet.ru
Hayuynas snekTpoHHast oubmoreka - https://elibrary.ru/defaultx.asp

Hayunast snektponHas 6ubnroreka KubepJlenunka - https://cyberleninka.ru/

9. MeToquuecKne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILIMHBI (MO TyJis1)

Bujg pador MeToanueckue peKoMeHJamnu

JICKIIHN Bo BpemA IIGKHI/Iﬁ CTYACHTBI JOJIKHBI COCPENOTOYNTh BHUMAHNC Ha eé COIEPKAHNU. OCHOBHBIE TTOJIOKEHHUS
JICKIIMH, BaKHBIC OIIPEACIICHNUA U TCOPETUYCCKHUC TTOJIOKCHUA H€O6XOJII/IMO 3aIllUChIBaTh. KOHCHCKTI/IpOBaHI/IC
npeajmaracMoro 1nmpenoaaBaTejiceM MaTepualia BI)Ipa6ElTI>IBaCT Yy CTYACHTOB HABBIKU CAMOCTOATCJIBHOTO 0T6opa n
aHaJi3a HCO6XO,£[I/IMOﬁ IJId HUX I/IH(I)OpMaLlI/II/I, ymeHue 0o0JIee CKATO M YETKO 3aIMCHBAThH YyCJIbIIIaHHOE. .HCKHI/II/I
MOTI'YT CIIY’KUTb H€O6XOJII/IMI)IM BCIIOMOT'aTEJIbHBIM MATCPHUAJIOM B ITPpOHECCE NMOATOTOBKU K IPAKTUYECKUM
3aHATUAM U 9K3aMCHY.

nadoparopHbie | [IpakTrueckue 3aHATHSI TPOBOAATCA B (hopMe J1abOpaTOPHBIX PadOT, Ha KOTOPBIX CTYIEHTHI JOJIKHBI PelliaTh
padoThI pasnuyHble 3aga4i. HekoTopble 3a1aHKs BBITOJHSAIOTCS COBMECTHO TPYIIION BMECTE C MperojaBaTesieM, 4acTh

3aJIaHUI BHITIOJIHAETCS B XOJIe

IPYIIIOBOK pa®OThI, KOTOPast CONPOBOXKAAETCS "HABOIAIIMMH'' BOIIPOCAMM ITPEIoaBaTesi, HEKOTOPBIE 3aJaHus

TpeOyIOT CAMOCTOSITEILHOTO BBITOJHEHUSI.

SAEKTPOHHBH
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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)OpMaLIPIH, 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 YCTaHOBHeHHOﬁ 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 cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HpIM tutanoM 1o Harpasienuio 10.03.01
"NHpopmanrionHas 6e301macHOCTs" ¥ IpodUIIo TOAroTOBKY "be30nmacHoCTh KOMIBIOTEPHBIX CUCTEM .
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenne noaroroku:_10.03.01 - MadopmarmonHas 6e30MacHOCTb

[Ipocuie noaroroBkyu: be30nacHOCT KOMITBIOTEPHBIX CHCTEM
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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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