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ITporpamma pucimruunsl "Teopus anropurmos”; 02.03.01 "MaremaTKa 1 KOMIIBIOTEPHBIE HAYKH'".

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

3AE
Crpanuua 2 u3 9. Bl YHH
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[porpammy muctmIuiHb paspadoTai(a)(u): npodeccop, a.H. (goueHt) Kamumysumin W1 (yyeOHo-HccenoBaTesbeKas
J1a00paTopHsl AITOPUTMHYECKUX METO/IOB areOps! u JIoruky, Kadenpa anredpbl 1 MaTeMaTUIECKOU JIOTHUKY),
Iskander.Kalimullin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 CriocoOeH co3/1aBaTh U UCCIIEI0BATh HOBbIE MAaTEMAaTHYECKHE MOJIENIM B €CTECTBEHHbBIX HayKax,

[POMBILIEHHOCTH U OM3HECe, ¢ yYeTOM BO3MOXKHOCTEH COBPEMEHHBIX MH(OPMALIMOHHBIX
TEXHOJIOTHI ¥ IPOrPAMMUPOBAHUS U KOMIIBIOTEPHON TEXHUKU

[K-5 CriocoGeH MCIoIb30BaTh COBPEMEHHbIE METO/IbI Pa3padOTKH M PeaTN3allii KOHKPETHBIX
QJITOPUTMOB MaTeMaTHYECKUX MoJiesiell Ha 6ase sI3BIKOB IPOrpaMMUpPOBAHHUS U [TAKETOB
MPUKJIaJHBIX TPOrpaMM MOJEIMPOBAHUS

[IK-6 CriocoOeH TpernoiaBaTh MaTeMaTHKY U MH(OPMATUKY B CPEIHEN IIKOJIe, CHeMATbHBIX
y4eOHBIX 3aBEIeHUSAX Ha OCHOBE MOJYYEHHOTO (PyHIaMEeHTaIbHOro 0Opa30BaHus U HAyYHOTO
MHPOBO33PEHUS

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):

JloJKeH 3HATh:

OCHOBHBIE MOHSITUSI TEOPUU ATOPUTMOB, OITPEJIENICHUS] U CBOMCTBA MATEMATHUYECKUX OOBEKTOB, UCIIOJIb3YEMbIX B 3TON
obnactu, (popMyTPOBKY YTBEPKICHHUI, METOIBI UX JI0KA3aTEIbCTBA, BOSMOKHBIE C(pephl HX MPUIOKEHUT.

HoykeH ymeTs:

pemartsb 3aJa4 TEOPETUICCKOIr 0 U MPUKJIAAHOTIO XapaKTEepa U3 PA3JIMIHBbIX pa3iC€/iIOB TEOPUHN AJITOPUTMOB, 1OKA3bIBATb
YTBEPKACHUA, CTPOUTb MOACIN O0OBEKTOB U TIOHSTHI.

I[OJDKGH BJIa€Th:

MaTEMATHUYECKUM armnapaToM TEOPHUH aJITOPUTMOB, METOAAMU JOKaA3aTEJIbCTBA yTBep)K,HeHI/Iﬁ B 9TOM O6J'[3.CTI/I, HaBBIKaMH
AJITOPUTMHU3ALIUN OCHOBHBIX 3aJa4.

IIOJI)KCH AE€EMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

pemathb 3aJa4 TEOPETUIECKOIr O U MPUKJIAAHOTO XapaKTEpa U3 Pa3JIMIHBbIX pa3AC/IOB TEOPUHN AJITOPUTMOB, 1OKA3bIBATh
YTBEPKACHUA, CTPOUTb MOAEIN 0OBEKTOB U ITOHATHH.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKioueHa B pasaen "b1.B.JIB.01.03 Juciurivzel (MoAyin)" 0CHOBHOHN MpodheCCUOHATIbHOI
obpazosaresnbHOl porpammsl 02.03.01 "MaremaTtuka 1 koMmbloTepHble HaykH (Hayka o qaHHBIX)" M OTHOCHTCS K
JucnuriMHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHIKaM# 00pa30BaTesIbHbIX OTHOIIEHHI.

OcBauBaercst Ha 2 Kypce B 4 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJN4YeCTBAa YacoB, BbIJeJeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSITEJILHYIO
padoTy o0ydaImuxcst

OO01ast TpPyJOeMKOCTh AUCHUILIMHBI COCTABIIsIET 2 3a4eTHbIX (bie) equHuUII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 37 yaca(oB), B TOM 4mcIIe JieKIuu - 18 yaca(oB), mpakTudyeckue 3aHATUs - 18 yaca(oB), tTabopaTopHbIe
padorthI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOHN padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 35 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCIUILUIMHEL: 3a4eT B 4 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. [Tema 1. Berancnumsle pyHKIMN. 4 4 0 3 0 0 0 7
7 Tema 2. IToposxeHre BBIYUCIMMBIX (DYHKITHIA. 4 3 0 4 0 0 0 7
3 Tema 3. Hymepauus BBIYUCIUMBIX (DYHKIVHA. 4 4 0 4 0 0 0 7
4. [Tema 4. YHuBepcaabHbIE TPOTPAMMBI. 4 3 0 3 0 0 0 7
5 Tema 5. PexypcuBHBIE U pEKYPCUBHO 4 4 0 4 0 0 0 7
TIepeYrCIIMMblE MHOXECTBA.
l1Toro 18 0 18 0 0 0 35

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Berunciimmbie (OyHKIUHA.

AJITOPUTMBI ¥ BBIYMCIIUTENbHBIE ITpoLieypbl. PopManibHOE 1 HehOPMaIbHBIE OIpe/iesIeHus] anropuTMa. Paspenimsle
npegukaTsl U mpooiemsl. [Ipobiaema octaHoBkH. [Ipo6iaemMa paBeHCTBA CIOB B IPyNIax M HOJIYrynnax. BelaucanmocTs B
pasnuyHbIX oOnacTsax. CBsA3b TEOPUH BBIYUCIUMOCTH U TPOrpaMMUpoBanust. CJI0KHOCTh BBIYMCIIEHU 1 TPOrPaMM.

Tema 2. IloposkaeHue BHIYUCIUMBIX (PYHKIHIA.

[IpumMHUTHBHO peKypcuBHbIE (DYHKIMHU, YaCTUYHO peKypCcHUBHbIE (DYHKIMH U o0IepeKypcrBHble (pyHKImu. Teopema Kimunu o
HOpMaJIbHOM (bopMe. PekypcrBHBIE U PeKypCUBHO IIEpeurCIMblE MHOKECTBA. Perienre 3a1a4 1o 10Ka3aTenbCTBY
IIPUMUTUBHOHN peKypPCUBHOCTH 3aJaHHbIX (pyHKIUI. OcHoBHBIE (byHKLMK. CoequHenue nporpaMM. [ToncranoBka. Pexypeus.
Munumusanus.

Tema 3. Hymepanusi BBIMUCJIUMBIX (PYHKIUH.

Hywmeparus nporpamm. ['eeneBa nymepaiusi. [lomyctumsle Hymepanuu. Hymepanus Bbrauciumbix GyHkiui. Hymepaimst
YaCTHYHO-PEKYPCUBHBIX (pyHKIMIA. Jlemma o HabuBKe. Teopema o nmapamerpusanun. Teopema o mapameTpusaliiy B
€CTEeCTBEHHBIX SI3bIKaX MPOrpaMMUPOBaHUs. ApudMeTu3aiys BHIYMCIUTENBHBIX MPolieccoB. ApudmeTusaiiys MaTeMaTu4ecKuxX
npodem.

Tema 4. YHuUBep caJbHbIE IPOTPaMMBbI.

YHuBepcabHble (PYHKIUH ¥ YHUBEPCaJIbHbIE TIporpamMmel. [1prnokeHus yHuBepcaabHOH mporpaMmbl. DddeKkTuBHbIE
oneparyy Ha BRIYMCIUMBIX (pyHKIMsIX. HepazpaszpeimmmMocTb 1 epedrcIMMOcTb IpodieMsl ocTaHoBKU. Teopema o
HETOJBIKHBIX TOUKAX M TeopeMa pekypcuu. IlocTpoeHne yHuBepcasibHON (DYHKIMH B 33/IJaHHOH (popMaIM3aiy MOHATHS
JITOPUTMOB.

Tema 5. PekypcuBHbIE U PeKYPCHBHO IlepeYncanMble MHOKeCTBA.

PCKprI/IBHbIC MHOXKECTBA. PCKprI/IBHO NEpEINCIMMBbIE MHOKECTBA. HpO)lyKTI/IBH])IC U KpEaTUBHBIE MHOXKECTBA. I/IMMyHHbIC 44
IIPOCTHIE MHOKECTBA. KOHCprKLII/Iﬂ Ilocra TMOCTPOEHUA ITPOCTOIO MHOKECTBA. FI/IHCPI/IMyHHbIe U TUNIEPIPOCTHIE MHOKECTBA.
Teopema O CBA3H TMIIEPUMYHHBIX MHOXECTB U (])yHKL[PIi/JI, HE Orpa4€HHbIX BBIYUCJIMMBIMU. IICCbI/IL[I/ITHI)IC MHOXECTBa HCKKCpa.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJaloMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS 0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEIoaBatesis, 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
CaMOCTOSITE/ILHOE OCBOCHUE OTACIBHBIX TeM (Pa3/iesioB) AUCLUILUIMHEL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOSITENIbHON paboThl 00YUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BBITOIHSIOT 3a1aHMsI, HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHII M HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanyst CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCs perJIaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

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

7. IlepedeHnb UTEPATYPHI, HEOOXOAMMON JJIs1 OCBOEHHUS JUCHUILIHMHLI (MO LyJIs1)

OcBoeHve TUCIUIUTHHBL (MOJIYJIsl) MPEAINOJIaraetT u3ydyeHue OCHOBHOM U JIOTIOTHUTEIbHON yueOHOM inTepatypsl. Jlutepatypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

OCHOBBI TEOpUH ATTOPUTMOB - https://books.ifmo.ru/file/pdf/901.pdf
OCHOBBI TEOPUU AJITOPUTMOB M aHAJIM3 UX CJIOKHOCTH - http://www.ict.edu.ru/ft/003139/theoralg. pdf
Teopus anroputmoB - http://lpcs.math.msu.su/~plisko/ta.pdf

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B Xoy1e NIEKIIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIIEKTHPOBaHe yueOHOro Marepuana. KemnaresibHo
OCTaBHThH B

pabounx KOHCHEKTax IoJisl, Ha KOTOPHIX B JaJbHEHIIEM MOXKHO JeJIaTh IOMETKH U3 PEKOMEHI0BaHHON
JITEPaTyphl,

JOTOJHALIINE MaTepyall IpociymanHoi tekuuy. Iockonbky MaTepual cIefyloluX JIEKLUHA onupaeTcs Ha
Marepua

IpeblIyIuX, TO Iepe] clleyomeil iekuell HeoOX0aUMO ellie pa3 OBTOPUTh MaTepHall IIpeIblayIlei, a TaKkKe,
npH

HEOOXOJUMOCTH, JIOTIOJTHUTENILHO U3YUYUTh PEKOMEH/I0BAaHHYIO JIUTEPATypy MO TaHHOH Teme. I1pyn n3yvyeHnn
TEOPETUYECKOro MaTepuaa ocodoe BHUMaHUE CilelyeT o0paliaTh Ha OIpee/IeHUs] OCHOBHBIX IIOHATUH U
(opmympoBkM OcHOBHBIX TeopeM. Heobxoaumo noipodHo pa3oupath MpHUMEpBI, KOTOPbIE MOSICHSIOT
omnpeeeHus u

teopemsl. [Ipu pa3zbope TeopeM HEOOXOIMMO YUNUTHIBATh, YTO BCE MPEATIOTOKEHHS TEOPEMBI IOJIKHBI
WCTIOJNIb30BATHCS B

J0Ka3aTe/IbCTBE €€ YTBEPKAEHU, IPU 9TOM HEOOXOAUMO IIOHUMATh, B KAKOM MECTe JOKa3aTe/IbCTBa
UCHIOJIb3YeTCsA TO

WM MHOE NPeIoNoKeHue TeopeMsl. M3yuasd TeopeTuuecKuil MaTepuall ciieyeT IepeXoauTh K ciIelylemMy
BOIIPOCY

TOJIbKO TIOCJIE TIPABMIJIBHOTO MOHMMAHUSI TIPEIbIAYIIEro Borpoca

IMPaKTUYIECKUE
3aHATHA

OCHOBHBIM BU/IOM JIESITEIBHOCTH Ha MPAKTHIECKUX 3aHATUSX SIBISCTCS PEIICHHE 33424 110 TPOMICHHON Ha
JIEKIIAN

teme. [109TOMy pU NOATOTOBKE K HUM HEOOXOIMMO HOBTOPHUTH OCHOBHBIE MOMEHTHI TEOPETHYECKOr0 MaTepraa
(onpenenenusi, GOPMYJIMPOBKH TEOPEM, AITOPUTMBI), M3JI0KEHHBIC Ha JIeKLHsIX. [Ipy peleHn  TUIMOBBIX 3a1a4
HEOOXOAMMO CTPEMUTHCS K Y3HABAHHIO ¥ 3aA[IOMUHAHMUIO AJITOPUTMA MX PEIICHHUsI, K TIOHUMAHHIO LISJIX ero
yrnortpeOieHus B

JAHHOM KOHTEKCTE U BOBMOKHOCTEH €ro afanTaliy K PeLISHHI0 CXOAHBIX 3a4ad, JTU00 3a/ad, PEIeHne KOTOPBIX
MPEANoJIaraeT HaxoXkAeHHE Croco0a KOMOMHMPOBAHMS/CHHTE3a YK€ OCBOCHHBIX PaHee arOPUTMOB PELICHHSI
6oiee

npocThix 3aaa4. [1ociie IpakTHUecKOro 3aHATHs HEOOXOAMMO MPOPELIATh A0Ma 331aHusl, AHAJIOTUYHBIE 3aIAHHSIM
Ha

3aHSTHH

€aMocCTOsI-
TeJibHas paboTa

IIpu MOATOTOBKE K CAMOCTOSATENILHOM padoTe PeKOMEHIYeTCs IIPOPENIaTh YIIPaXKHEHH U 3a/1a41, aHAIOTHYHbIE
3aa4am, pa3oOpaHHBIM Ha MPAKTUIECKUX 3aHATHX. [[JI51 MOTyYeHuss MaKCUMaJIbHO BO3MOKHOTO KOJIMYECTBa
6aJUIOB Ha KOHTPOJILHOH padoTe CiieyeT He TOJBKO HAWTH MPaBWILHBINA OTBET K 3a7a4aM, HO U TIPUBECTH UX
MOJIHOE pEeLIEeHUE.

3a4€T

Ipy OATrOTOBKE K 3a4eTy HEOOXOAUMO GoJiee TIOPOOHO U3YIUTh TEOPETUIECKUI MaTepral, U3T0KEHHbBIA Ha
JIEKLIUAX U

B PEKOMEHIOBAHHBIX yIeOHBIX/yIeOHO-METOQMIECKHX MTOCOOMSIX. [IpH H3yUeHNH TEOPETIHUYECKOTO MaTepraia
HEOOXOIUMO

oOpaIath BHUMaHHe He TOJIBKO Ha OlpeeleHne OCHOBHBIX MOHATHI U (JOPMYJIMPOBKU TEOPEM U aITOPUTMOB,
HO 1 Ha

JI0Ka3aTeJIbCTBO TEOPEM M 0OOCHOBAHHE KOPPEKTHOCTH PabOTH aropuTMOB. Kaskapiil OMIIET Ha 3aUeTe COMEePKUT
IBa

TEOPETHIECKUX BOTIPOCA.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLEcca MO TUCIMILTIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIIOYAET B ce0s1 CleayoIIne

KOMITOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctapiieHa B coorBeTcTBUM ¢ TpeOoBanusMu PI'OC BO u yueOHbIM 11aHOoM 10 HanpasieHwo 02.03.01
"MarematrKa U KOMITbIOTEpHbIE HayKU" 1 npodutio moarotopku "Hayka o JaHHBIX.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.03 Teopus anzopummos

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTyKa 1 KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o jaHHBIX

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. IlpynxoB A.B. Matemarnueckas JIOTUKA 1 Teopusi aroputMoB: Y4yeOnuk / [Ipynkos A.B., Bosnkosa JI.JI. - M.:KYPC, HUL]
NHO®PA-M, 2018. - 152 c. - Pexxum noctyna: http://znanium.com/catalog/product/956763

2. Urommn B.JM. Teopus anropurmos: Yue6Hoe nocodue / B.U. Urommus. - M.: UHOPA-M, 2012. - 318 c. - (Boiciree
obpazosanue). ISBN 978-5-16-005205-2 - Pexum nocryna: http://znanium.com/catalog/product/241722

3. Urommn B.M. C6opHuK 3a/1a4 110 MaTeMaTUIECKOH JIOTHKE ¥ TEOPHHU aIrOpUTMOB: yueo. nocodue/ B.U. UrommH. - M.:
KYPC: UH®PA-M, 2017. - 392 c. - (Beicuiee o6paszoBanue). - Peskxum nocryna: http://znanium.com/catalog/product/524332

JonoJiHUTEILHAS JUTEpaTypa:

1. Babenko, M.A. BeejieHrie B TEOPHIO aJITOPUTMOB U CTPYKTYp AaHHbIX / M.A. Babenko, M.B. Jlepun. - Mockea: MITHMO,
2016. - 144 c. - ISBN 978-5-4439-2396-3. - TekcT: 3JIeKTPOHHBII // DNIeKTpoHHO-O0MbIMoTeuHas cuctemMa 'Jlanp': [caiir]. - URL:
https://e.lanbook.com/book/80136

2. T'nyxoB, M.M. Marematuueckast joruka. JluckpetHbie pyHKimu. Teopust arropurmoB: yuebHoe mocodue / M.M. I'nyxos,
A.B. llnmkos. - Caskt-IletepOypr: Jlans, 2012. - 416 c. - ISBN 978-5-8114-1344-7. - TekcT : 21€KTPOHHBIN //
DrexTpoHHO-OubMoTeuHast cuctema Jlanp' @ [caiit]. - URL: https://e.lanbook.com/book/404 1

3. 3agauu ¥ yrnpaxHeHHsl 0 MaTEMaTHYECKOM JIOTUKE, AUCKPETHBIM (DYHKIMAM M TEOPUH aITOPUTMOB: y4eOHoe nocobdue /
M.M. I'nyxoB, O.A. Koznurun, B.A. Illanomnukos, A.B. Humikos. - Cankr-IlerepOypr: Jlans, 2008. - 112 c. - ISBN

978-5-8114-0853-5. - TekcrT: 31eKTPOHHBIH // DyieKTpoHHO-OMbroTeyHast cucteMa 'Jlanp': [caiir]. - URL:
https://e.lanbook.com/book/112
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.03 Teopus anzopummos

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

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.
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