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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 AUCIMTUTHHEL pa3padoTaii(a)(u): 3aBeayomuil kadgenpoit, k.H. CayenkoB O.A. (kadenpa KOMITBIOTEPHOM
MaTeMaTHKM 1 MH(OpMAaTHKH, OTIeIeHHe nejjaroruueckoro oopasosanusi), OASachenkov@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
[K-4 BiiajieHre HaBBIKAMK MOJIETMPOBAHUS, aHAJIN3A U UCTIOJIb30BaHUS (POPMAJIbHBIX METOJIOB

KOHCTPYMPOBaHHUs IPOIrPaAMMHOTO 0OeCIIeUeHu s, CIIOCOOHOCTh (DOPMAT30BATh MTPEIMETHYIO
00J1aCTh IPOrPAMMHOTO IIPOEKTa ¥ pa3paboTaTh creluUKALMH AJ1s1 KOMIIOHEHTOB
[IPOrpaMMHOTO MPOIYKTa

[1K-6 (CrtocOOHOCTh OLIEHMBATH BPEMEHHYIO M EMKOCTHYIO CJIOKHOCTB TIPOrPAMMHOTO 00ecCIIeYeHHsI

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

OCHOBHBIE MTOHATHS TUCKPETHOW MaTeMaTUKH, OTPEe/ICHUsI U CBOMCTBAa MAaTEMAaTUYECKUX OOBEKTOB, UCIIOJIb3yEMbIX B 3TON
obactu, popMyJTUPOBKH YTBEPXKICHHUI, METOIbI UX JOKA3aTeIbCTBA, BOBMOXKHbIE Chephl UX MPUIOKCHU.

HokeH yMeTs:

pemars 3a4a4 TEOPETUIECKOr 0 U MPUKJIAAHOTO XapaKTepa U3 PA3JIMIHBbIX pa3icjiOB ,HI/ICKPCTHOﬁ MaTE€MAaTHUKH, 1OKa3bIBATh
YTBEPKACHUA, CTPOUTb MOACIN OOBEKTOB U TIOHSITHI.

IloJoKeH BIIafieTh:

MaTeMaTUYEeCKUM arapaTtoM JUCKPETHON MaTeMaTHKH, METOJAMH JJOKA3aTe/IbCTBA YTBEPXKICHUN B 3TOW 00J1acTH,
HABBIKAMHU AJITOPUTMU3AIMM OCHOBHBIX 3a/a4.

2. Mecrto gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHast qucrmIuivHa (MOayJib) BKodeHa B paszaen "B1.B.01 ducuumuiuasl (MOayM)" OCHOBHOM MpOohecCHOHANBHON
ob6pasosarenbHol nporpammsl 09.03.04 "TIporpammHuas unxenepusi (Pazpaborka nugpoBbIX MPOAYKTOB (C IPUMEHEHUEM
3JIEKTPOHHOTO O0YYEHHsI U JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONIOrui))" 1 oTHocuTes K Yactu OITOIT BO, gopmupyemoii
y4aCTHUKaMH 00pa30BaTEeIbHBIX OTHOIIEHHH.

OcsauBaercd Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHUILUIMHLI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh JUCIMIUIMHBI COCTABIIsAET 7 3a4eTHHIX(bie) etuHuIl(bl) Ha 252 Jaca(oB).

KonraktHast pabota - 144 yaca(oB), B TOM 4ucIIe JIeKIuu - 72 daca(oB), npaktuyeckue 3ausatus - 0 yaca(oB), 1JabopaTopHbie
paboTsl - 72 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM padoThl - ) yaca(oB).

CamocTosiTenbHast padoTa - 54 yaca(oB).
Kontpons (3auér / 3x3amen) - 54 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIST TUCHIUIUIMHBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe.

4. Copep:xanne quCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA60ThHI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yachbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTb (B yacax) CTOSI-
N Pazmeant qucuumimnsb! / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-{/Iadopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | YyeckHe |TOpHbBIE |TOpPHbIe | Hasd
¢dopme BaHsaTusA,| B 3J. [pabdoThl,| B 3. pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. [Tema 1. KomnbloTepHas MaTeMaTHKa 1 2 0 0 0 2 0 4
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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
7 Tema 2. AnreGpa KOMITBIOTEPHON MaTeMaTHKU 1 17 0 0 0 17 9 16
3. |Tema 3. ANropuT™MBl 1 MaTeMaTHKa 1 17 0 0 0 17 9 16
4. [Tema 4. I'pacpnt 2 2 0 0 0 2 0 4
5. [Tema 5. I'pacbbl ¥ CTPYKTYpBI JaHHBIX 2 17 0 0 0 17 9 7
6. (Tema 6. Anroputmsl Ha rpacdax 2 17 0 0 0 17 9 7
MToro 72 0 0 0 72 36 54

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. KomnsoTepHass MaTeMaTHKA

MecTo ¥ poJib KOMITHIOTEPHON MATEMATHKHU B 00JIACTH MporpamMmupoBanusi. TeopeTnueckie NpeAnoChUIKY HOSBICHUS 1
pasBUTHS PEAMETa, ero 0coOeHHOCTH. VIcTopryecKast CipaBKa O pa3sBUTHM MATEMATHKH M KOMITBIOTEPHBIX HayK. Bennkie
yueHble B oOnactu: Yapns Baoowmnk, [Ixon ¢on Heiiman, Haknayc Bupt, Muxaun Pomanosuu Illypa-Bypa.

Tema 2. Aure6pa KOMIBIOTEPHON MaTeMaTHKH

DyieMeHTapHOe YCTPOHCTBO MUKPOKOHTPOJIIEpa U alireOpa JIOTUKH. ApU(pMETHKA LEIbIX YHACE, CTAHAAPTHBIE THIIBI IaHHBIX.
IepemeHHas - pa3Mep U TpakToBKa. Onepany ¢ GUTOBBIMH IOCIeRoBaTeIbHOCTAMU. [ToHATHE 0TOOpaKeHHs 1 (DYHKLIUH.
Xom-pyakuus. Xsmr-rabmna. Ouenka ¢ynkimil. Koneunsie MHOXecTBa. KOMOMHATOpPHKA M OLIEHKAa KOHEYHBIX MHOXKECTB.
IIpunuun Jupuxie. bunom HelotoHa.

Tema 3. AIropuT™MBbI 1 MaTEMaTHKA
ToHsITHE BEIYUCIUTENBHOM CTOKHOCTH aropuT™Ma. PekypcuBHas (QyHKIMSA M peKyppPEHTHbBIE COOTHOIEHHS. [Toaxon

Cal

"Pazpensit u BnactByi". Teopembl 00 OLIEHKE BHIYUCIUTENBHOM CIOKHOCTH PEKYPPEHTHBIX COOTHOIIEHNH. BUHAPHBIN MOMCK.
[IpuBeneHne peKyppeHTHBIX COOTHOIIEHHUH K SIBHOMY BuIy. VI30aBienne ot pekypcuu. [JJuHaMr4ecKoe mporpaMMHpPOBaHHE.

Tema 4. I'pachnl

MecTo u ponb Teopun TpacoB B 00JaCTH MTPOrpaMMUPOBaHUsI. TeopeTndecKkre MPEANIOChIKY MOSBICHNS M Pa3BUTHS TEOPUN
rpacoB, ocobeHHOCTH. KpaTKuil 0030p COBPEMEHHOr0 COCTOSTHHS TeOpHH rpadoB. MicTropuyeckas cipaBKa 0 pa3BUTHH TEOPUH
rpacdos. Benukue yuensie B 00actu: Jleonapn Diiiep, Yuibsam Poysu [amuibsron, [Tons Jupak, Duacer Bube [eiikctpa,
Abpaxam TpaxTMaH.

Tema 5. I'pachbl B CTPYKTYPBI JaAHHBIX
[onsrue rpada, nepesa, buHapHoro gepea. KogupoBanue rpada: MaTpuna CMEXHOCTH, MaTPHLa MHLIIEHTHOCTH,

YKOpOYC€HHAas MaTpulia THOUAEHTHOCTU. KOIII/IPOBaHI/Ie 6I/IHapHOI‘O AepeBa OJHOMEPHBIM MACCUBOM. l"pa(bbl B IreOMETpHU:
9JIEMEHTAPHOC MOHATUE TOIMOJIOTUH. HapaMeTquecxnﬁ noAX04 K reOMETPHUU. CTGpeOHHTOI‘paq)I/I‘ICCKI/Iﬁ noaxoa K reoMmeTpuu.

Tema 6. Anroputmsl Ha rpadax
Anroputmsl Ha rpadax. CopTrpoBKa Kyuel (mMpaMuaibHas COpTHPOBKa). B3pemeHHsie rpadel. HarpasieHnsie rpadsl.
[onsrtust ocroBHOro aepera. [lonstue nukia B rpage. O6xoxn rpada B mmpuHy. O6xon rpacda B riryouHy. 3anaya

KOMMUBOsTREpa. Asnroputm [lerikcTphl. BBeeHre B TeOpHIo KOHEUHBIX aBTOMATOB. [IprMeHeHne KOHEUHBIX aBTOMATOB IS
MIPOEKTUPOBAHUS TTPOTPAMM.

Cnucok NpHKpeNIeHHBIX K JTaHHOH THCHHUIUINHE (MO/YJII0) 2JIEKTPOHHBIX KYPCOB 1 CTOPOHHUX PECYPCOB

* LMS Moodle: https://edu.kpfu.ru/course/view.php?id=6737 (6737) |1-171 ceMecTp

5. lepedeHnb y4eOHO-METOAYECKOTO 00€CIEeUYEHHS UISA CAMOCTOSITEJbHO Pad0THI 00yJarOmmXxcs mo
JUCHUIINHE (MOLYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

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

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

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

elibrary - https://www.elibrary.ru/
sciencedirect - https://www.sciencedirect.com/
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stHzeKc - https://ya.ru/

9. MeToanuecKne yKa3aHHsA VI 00yUJaIomMUXcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JIEKLINHU B xo/e JIeKIIMOHHBIX 3aHATUR BECTH KOHCIIEKTUPOBaHUe yueOHoro Matepuaina. OOpamiath BHUMaHUE Ha
Kareropuu, (hOpMyJIMPOBKU, PACKPHIBAIOIINE COJIEPKAHUE TeX UM UHBIX SIBJIEHUI U MPOILIECCOB, HAYYHbIE
BBIBOJIb U MPAKTUYECKHE PEKOMEHAIINH, TTOJI0KUTEIbHBIN OIBIT B OPATOPCKOM UCKyccTBe. JKenatenbHo
OCTaBUTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPBIX JeJIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTyPBhI,
JIOTIOJTHSIIONIUE MaTepUall IPOCTYITAHHON JICKIMH, a TAKXKe MOJUEPKHUBAIOIIIE OCOOYI0 BAXKHOCTh TeX WJIU HHBIX
TEOPETUUYECKUX TOJIOKEHUH. 3a/1aBaTh MPEnoiaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbI0 YSICHEHUST TEOPETUUECKUX
TMIOJIOKEHUM, pa3pellleH s CIIOPHBIX CUTYAaIIUM.

nabopatophsle | B xoze mabopatopHble padoT BeCTH KOHCIIEKTHPOBAaHUE IIPAKTHYECKOro Matepraiia. OOpaiarth BHUMaHUE Ha

padoThI TIPUEMBI, METOIBI, AHAJIN3, TTOJyYaeMbIX pe3yJbTaToB. JKenaTeabHO OCTaBUTh MOJIS B KOHCIIEKTaX MO
MIPaKTUYECKUX 3aHSATHSIM, Ha KOTOPBIX JIeJIaTh HEOOXOAMMBIE TIOMETKH, TOTOJHSIOIINE MATEPHAl TPAKTUIECKOTO
3aHATHS. 3aJaBaTh MPENOAABATEII0 YTOUHSIONIHME BOTIPOCH! C IIE/IbI0 YSICHEHUS IPAKTHUECKNX HABBIKOB,
pa3pemieHus CIOPHbIX CUTYALHH.

camoctosi- | B Xxozme camocTosiTenbHOM paboThl M3y4INUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHCS C IOTIOJTHUTEILHON
TeJbHas padoTa | TMTepaTypoid, HOBBIMH MyOJIUKAIMSIMY B MEPHOJUIECCKUX U3AHUSX: KypHAIaX, razetax u T.1. [Ipu 3TOM ydecTb
PEKOMEH/IAlNHU TIPEeroaBatesis U TpeOOBaHUs yueOHOM mporpamMMbl. JlopabaThiBaTh CBOM KOHCIIEKT JIEKIIHH,
JeJiasi B HeM COOTBETCTBYIOIIME 3AITMCH U3 JIMTEPATYPhI, PEKOMEH/IOBAHHOM MperojiaBaTesieM | MpeyCMOTPEHHOM
y4eOHO¥ porpammoii. ITporyMarth prMepEI ¢ LEbio 00eCeYeH s TECHOH CBSI3H U3y4aeMOoll TEOPUH C peasTbHOM
K13HBI0. CBOEBPEMEHHOE 1 KAYECTBEHHOE BBHINOIHEHUE CAMOCTOSITEIBHOM paboThl 6a3UpyeTcs Ha COOIIONEHNH
HACTOSIINX PEKOMEH/IAIMI U U3YUYeHUH PeKOMEHI0BaHHOM uTepatypbl. CTYICHT MOXKET JOMOIHUTH CIIUCOK
UCIIOJIb30BAHHOM JINTEPATYPbl COBPEMEHHBIMU UCTOUYHUKAMH, HE MPEICTABICHHBIMHU B CITHCKE PEKOMEHIOBAHHON
JIUTEPATYPBl, ¥ B JalTbHEHINIEM HCIOIb30BATh COOCTBEHHbIE MOArOTOBJICHHBIE YUeOHbIe MATEPUATIBI [TPH
HAMKUCAHUK KYPCOBBIX M TUIUIOMHBIX PadorT.

9K3aMeH IIpu moAroToBKe K 3K3aMeHy PeKOMEHAYEeTCs TIOBTOPUTH MPONAEHHBIN TEOPETUUECKUI U TPAKTHUECKUH
MarepHa 1o KoHcreKTaM. [1poayMars IpruMeps! ¢ Lieblo 00ecIieYeH!s TECHON CBSA3M M3y4aeMOl TEOpHH ¢
PpeasIbHOM XU3HBIO 1 IPOheCCHOHATBHBIMU KOMIIETeHLMSIMU. [1pn He0OXOAMMOCTH 00paIaThes 3a
METOIMYECKON MOMOIIBIO K npenogaasarteso. CTyIeHT MOXeT IPH MOATOTOBKE K 9K3aMeHY MCIOIb30BaTh
JOTIOJTHUTD CIIFCOK MCIOJIb30BAaHHOM JIMTEPATYPbl COBPEMEHHBIMHI MCTOYHHKAMH, HE TIPEJCTABJIEHHBIMH B CIIMCKE
PEKOMEH/I0OBAaHHOM JINTEPATYPHI.

10. ITepeyenb nH(Q OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILTHHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPU OCYILECTBICHHH 00pa30BaTEIbHOIO Mpoliecca 0 AUCIUILUINHE
(MoayJ0), BKJTIOYAsI IIepeveHb MTPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, MTPEACTABJICH B
IpunoxeHnu 3 K paboyert nporpaMmMe TUCITUTLIMHBL (MO JIsT).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl Cleayoiye
KOMIIOHEHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ ITpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbSI).

KowmrbioTep 1 IprHTEp AJ1s paciedyaTKy pa3JaToYHbIX MaTeprasioB.
MynpTUMeaniHas ayAUTOPHSL.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaomUXcsa HHBAJINI0B U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe MIPUMEHSIIOTCS CIISAYIOIME METO/Ibl M TEXHOJIOTUH, O0JIervyaroiime
BocnpusATHe UHMPOPMALIUK 00YUAIOLIUMUICS UMHBAIMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- MPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIE BUPTYAJIbHBIX TA0OPATOPHIA U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.
[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueO6HbIM 1u1aHoM o Harpasienuio 09.03.04

"TIporpammHasi MHXeHepHs'' ¥ poduIIo NoAroToBKY "Pa3zpaboTka ¢ pOBEIX MPOAYKTOB (C MIPUMEHEHNEM JIEKTPOHHOTO
00yYeHUs W UCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI)" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 Komnviomepnas mamemamuxa

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

Hanpagsnenue noarorosku: 09.03.04 - IIporpammuasi UHXeHepUs
[podunp noxrorosku: Pazpadborka nupoBbIX MPOAYKTOB (¢ TPUMEHEHUEM JIEKTPOHHOI0 00YYeHHU s ¥ AINCTAHIIMOHHBIX

O6Qa3OBaTeHLHHX TEXHOJIOTUI)

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcHoBHas JuTepaTypa:

1. T'amxos, C. B. [luckpetHast MatemMaTrKa : yaeOHUK 17151 By30B / C. B. Namkos. - 3-e u3n., ucrp. u poi. - Cankt-IlerepOypr :
Jlanb, 2025. - 520 c. - ISBN 978-5-507-49866-6. - Tekcr : anexkTpoHHsi // JIanb : anekTpoHHO-OnbmoTteynas cucrema. - URL:
https://e.lanbook.com/book/451232 (nata obpamenus: 10.12.2024). - Pexxum jrocTymna: Uist aBTOpU3. TOJIb30BATEIIEH.

2. AcaHoB, M. O. JluckpetHasi MateMaThKa: rpadbl, MATPOUIbI, AJITOPUTMHI : yueOHoe nocodue [uis By3oB / M. O. AcaHos, B.
A. Bapanckuii, B. B. Pacun. - 4-e u3n., crep. - Cankt-IlerepOypr : Jlanb, 2024. - 364 c. - ISBN 978-5-507-47699-2. - Tekcr :
3J1eKTpOHHBIH // JlaHb : 31eKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/407519 (nata oGpaienusi:
10.12.2024). - Pexxum moctyna: sl aBTOpU3. TOJIb30BaTeNeH.

3. T'aBpuiios, I'. I1. 3agaun 1 ynpaxxHeHus 10 AMCKPETHOM MaTteMaTuke : yueOHoe nocodue / I'. I1. 'aBpuiios, A. A.
CarnoxeHKo. - 3-e u3., nepepad. - Mocksa : PUBMATIINT, 2009. - 416 c. - ISBN 978-5-9221-0477-7. - Tekcr :
371eKTpOoHHBIH // JlaHb : 31eKTpoHHO-O0nbmmoTevHas cucrema. - URL: https://e.lanbook.com/book/2157 (nara obparienus:
10.12.2024). - Pexxum goctymna: s aBTOpHU3. TTOJb30BaTeeH.

JonoaHuTeJbHAs JUTEparypa:
1. Anekcees, B. B. [luckpernast matemaruka : yueOHuk / B.B. Anekcees. - Mocksa : UHOPA-M, 2023. - 133 c. - (Boiciiee
oOpasoBanue: bakanaspuar). - DOI 10.12737/1172256. - ISBN 978-5-16-016520-2. - Tekcr : anextponHsIit. - URL:
https://znanium.com/catalog/product/1915507 (nara obpamenus: 10.12.2024). - Pexxum goctyna: no noanmcke.
2. IlleBenes, 0. I1. TuckperHas matemaruka : yueonoe nocodue / 10. I1. Illeenes. - 4-e u3n., crep. - Cankt-IlerepOypr :
Jlanb, 2022. - 592 c. - ISBN 978-5-8114-4284-3. - Tekcr : 3/1eKTpOoHHBIH // JIaHb : 371eKTpOHHO-OUOIMOTEYHAST CHCTEMA. -
URL: https://e.Janbook.com/book/206510 (nata obparenus: 10.12.2024). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTeNeH.
3. BoponeHko, A. A. JluckpeTHast MaTeMaTHKa. 3aJ]a4i ¥ YIPaKHEHUsI C PEIeHUsIMHY : yueOHO-MeToinueckoe mocoodue / A.A.
Boponenko, B.C. ®demoposa. - 2-e uzn., uctp. u gom. - Mocksa : UHOPA-M, 2024. - 105 c. - (Bsicmee obpa3oBanue). - ISBN
978-5-16-019192-8. - Tekcrt : anexTpoHHSIH. - URL: https://znanium.com/catalog/product/2082670

(mara obpamenus: 10.12.2024). - Pexum gocTyma: 1o MOAIHCKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 Komnviomepnas mamemamuxa

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

Hanpagsnenue nogrorosku: 09.03.04 - IIporpamMmuasi UHXeHepus

Ipoduns noaroropkn: PaspaboTka 1rpoBbIX MPOIYKTOB (C IPUMEHEHHEeM 3IeKTPOHHOTO 00yJYeHNS U INCTAHIIMOHHBIX
00pa30BaTEIIbHBIX TEXHOJIOTHI)

KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows
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