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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

3AE
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[IporpamMmy IcIMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (qoreHt) Munneranmmesa U.b. (Kadenpa nHpopmManrionHsIx cucrem,
oTAeseHue (pyHJaMeHTalbHON MH(OPMATUKU U MH(POPMaLMOHHBIX TexHosoruit), Chulpan.Minnegalieva@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
[IK-10 3HaHME CBOMX NPaB M 00s3aHHOCTEN KaK IpaXJaHMHA CBOEH CTPaHbl, CIOCOOHOCTD

MCIIOJIb30BATh AEHCTBYIOIIEe 3aKOHOIATEILCTBO U APYTHE MPABOBHIE IOKYMEHTHI B CBOEH
MpoheCCHOHANTBHOM AESTEIFHOCTH, AEMOHCTPHPOBATh TOTOBHOCTh U CTPEMJICHHE K
COBEPILICHCTBOBAHMUIO M PA3BUTHIO OOIIIECTBA HA IIPUHIIMIAX TYMaHU3Ma, CBOOO/IbI U
MeMOKpaTHH

IIK-8 (CriocoOHOCTh K KOMMYHHKAIMN, BOCIIPUSITHIO NH(GOPMAIIH, YMEHHE JIOTHYECKH BEPHO,
ApPryMEHTHPOBAHO U SICHO CTPOHTH YCTHYIO U MMMCbMEHHYIO pedb Ha PYCCKOM SI3BIKE IS
perieHus 33124 Tpo(ecCHOHATbHON KOMMYHHKAIIN

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

- ocHOBHI co3fanus 2D u 3D yeprexeil B ccTeMax KOMIBIOTEPHON MaTeMaTUKH;

- IPUEMBI peIlieHNs MATEMATHIECKUX 33/1a4 B CHCTEMaX KOMITHIOTEPHON MaTeMaTHKH;

- BO3MOXXHOCTH MaTeMaTUYeCKUX TaKeTOB ISl MOJEMPOBAHUS PA3JIMUHBIX TIPOIIECCOB.

JoKeH yMeTh:

- HCTIOJIb30BAaTh CYIIECTBYIOILIIE CUCTEMBI KOMIIBIOTEPHOU MaTEMATHKH [l CO3JAHMUsI JTEKIIMOHHBIX
JIEMOHCTpaIUii;

- cO3/1aBaTh MHTEPAKTUBHBIE MOJIEIIN;

- aHAJIM3UPOBATh TOTOBbIE UHTEPAKTUBHBIE MOJIEIIH, JIEKLIMOHHBIE IEMOHCTPALIUH.

JlomxeH Bl1aaeTh:

- HaBbIKAMU MCMOJIb30BaHUsI CUCTEM KOMIBIOTEPHON MaTeMaTUKU ISl CO3JaHUs JIEKIIMOHHBIX JeMOHCTpAIIUi;
- HaBBIKAMH aHaJIM3a KOZIa TOTOBBIX MHTEPAKTUBHBIX MOJEIICH;

- HaBbIKaMU OIIEHKU JIEKIIMOHHBIX AEMOHCTpalUi

JlomkeH TeMOHCTPUPOBATh CIOCOOHOCTD M TOTOBHOCTH:

MPUMCHATD IMOJYUCHHBIC 3HAHWA B y‘ie6HOI>i n HpO(beCCHOHaJIbHOfI ACATCIIBHOCTH.

2. Mecro guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOmyib) BKModeHa B pasaen "B1.B.JIB.09.02 Jucturumas (MOmyn)" OCHOBHOM MpodecCHOHATFHON
oOpasoBarenbHON porpammsl 09.03.02 "MHpopmarmoHHble cucteMsl 1 TexHosorun (MHbopMaImoHHbe CHCTEMBI 1
TEXHOJIOTMM)" ¥ OTHOCHUTCS K AUCHUILTHHAM 110 BeiOGopy yactu OITOIT BO, dopmupyemoii yuacTHuKamMu 00pa30oBaTesbHbIX
OTHOILICHHH.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0beM auCHUNIMHBI (MO/IYJIsI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

OO0111ast TPyI0EMKOCTh AUCIMILUIMHBI COCTABJIAET 5 3ayeTHhIX(bie) enuHuil(bl) Ha 180 vaca(oB).

KonraktHast pabota - 36 yaca(oB), B ToM umcie Jekuun - 0 yaca(oB), mpaktudeckue 3aHsaTus - 0 gaca(oB), 1abopaTopHbie
padoTs! - 36 yaca(oB), KOHTPOJIb CAMOCTOSITETbHOM paboTH! - ) Jaca(oB).

CamocrositenbHas padota - 144 yaca(oB).
KonTposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISL TUCLUILIMHEL: 3a4eT B 7 ceMecTpe.

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

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

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. YucneHHsle naHHble, BbipakeHus. Padora
1. |co criuckamu. Pabota ¢ BeKTOpaMu U MaTpHULIAMHU. 7 0 0 0 0 12 0 48

Tema 2. CumBosibHble Bhiunciienusi. [Toctpoenue
2 rpacgukos. [TocTpoeHre moBepXHOCTEN.

7 0 0 0 0 12 0 48
I'padprueckue NpuUMUTHUBBIL.
Tema 3. IIporpaMmupoBaHre BBOA-BBIBO/A,
CO3/JaHKe TUATOrOBbIX OKOH. [IprMeps! pa3paboTku
3. |MHTepaKTUBHBIX MOJENEH U JIEKIIMOHHBIX 7 0 0 0 0 12 0 48
JeMOHCTpaIii.
1Toro 0 0 0 0 36 0 144

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)
Tema 1. YucieHHble JaHHbIE, BoIpaxkeHus. Padora co cnuckamu. Padora ¢ BeKTOpaMu 1 MaTpHI[aMH.

IIpakTHyeckoe UCIIOIb30BaHUE KOMITBIOTEPHBIX AUAAKTUYECKUX CPEICTB. AHAIN3 BO3MOXKHOCTEN IPUMEHEHUS SJIEKTPOHHBIX
JUAAKTHYECKMX MaTEepUaIoB B MHIUBUYaJIbHON METOJUYECKON chcTeMe nperogaBatens. O630p crcTeM KOMITbIOTEPHON
Marematuku. Hagano paborsl B Mathematica. I'1taBHOe MeH0. BBo naHHBIX. BXoaHbIe 1 BBIXOAHBIE sTYeKH. [TanuTpsl.
Otobpaxenue faHHbIX. Snpo nporpammel. HazHauenue pasHbIx BUIOB ckoOok. Kiaccesl janHbix B Mathematica. UucnenHsle
JanHble. CumBosbHbIe AaHHbe. KoHcTanTsl. CTpoku. Beipaxenus B cucreme Mathematica. Hasnauenune komana FullForm,
TreeForm. ITepemennsie. @yHKIMU 11 padoTh co criuckamu. OyHkimu List, Range, Array, Table, TableForm. Beissenenune
CTPYKTYpHI cicKOB. M3Bneuenue anemento cnucka. @ynkuuu Length, ArrayDepth, Position, Count, Select, Part, Take.
IIpeodpazosanue crckoB. @yHkimu Drop, Delete, Prepend, Append, ReplacePart, Partition, Flatten, Join, Union,
Intersection, Complement. Pabota ¢ BekTopamu 1 Matpuiamu. TpakTOBKa BEKTOPOB M MATPHIT KakK CIUCKOB. Padora co
crpokamu. Stringlength, StringReverse, Take, Drop, Characters.

Tema 2. CumBoJbHbIe Beruncjennst. [locrpoenne rpacgukos. IlocTtpoenne noBepxnocreil. I'paduueckne
NPUMHTHBBL.

CryuaiiHble yKcia, npejacTaBieHne npuommkeHHbix yrces. ®ynkiun Random [ ],Random, Random [Integer]. PaspsinHocTs u
TouHOCTh. OKpyriieHue nces. Maccusbl. PaboTa ¢ MaccBaMu. YIUIOTHEHHBIE M pa3peskeHHble MaccuBbl. [IpeoOpa3oBanue
paumoHanpHBIX BeIpaxeHnid. @ynkiwm Expand, Factor, Together, Coefficient. [Ipeobpa3oBanue BrpakeHHI, COOESPKAIIIX
tTpuroHomerpuueckue pynkuuu. [Toncranosku. Pabora ¢ rpadukoit: Busyanusanus GyHKIHI IBYX nepeMeHHbIX. Oniuu.
Buzyanmzarms (pyHKIME Ha IDIOCKOCTH. Busyanuzarus (pbyHKIHE B TPEXMEPHOM IPOCTpaHCTBe. | padpuieckre MpUMUTHBHL.
Omninu. O6beguHeHre rpapuueckux IPUMUTUBOB U IpadukoB GyHKIMA. AHUMalMs B nakere Mathematica. AHuManms u
MHTEPaKTUBHBIA KOHTPOJIb OCTpoeHUst n300paxeHus. ynkuusi Manipulate. Dnementst yrpasnenus Slider, Checkbox,
RadioButton, Setter Bar, Popup Menu.

Tema 3. IlporpaMmMupoBaHne BB0Ja-BbIB0/1a, CO3JaHNE QHATOTOBbIX OKOH. [IpuMeprl pazpadoTkn
HHTEPaAKTUBHBIX MOIIeJIeﬁ H JEKIINOHHBbIX IIeMOHCTpaIIHﬁ.

PyHKIMOHAIBHOE TTporpaMMupoBanne. PyHKImYM 111 ynpasieHus BeipaxeHusamy. Cynepnosunus ¢yHkimi. OnpeneneHne
TI0JTb30BaTENbCKUX (PyHKIMIA. BemomoraresbHble (hyHKIMH. AHOHIMHBIE (DyHKIMH B cucteme Mathematica. BazoBas
cTpykTypa-610k Block [{X, y, ...}, procedure]. Huksst Do. Hukist For. Hukoer Tuma While. Jupexktussl-pyHKipm Abort,
Continue, Interrupt, Return. ®ynkimit Which u Switch. Konrekctsl B cucreme Mathematica. Co3panue nakeroB (Mathematica
Package). [Takets! pacmmmpenns. 3ammra koga B cucteme Mathematica. Komanaer Definition[], SetAttributes, Encode.
OyHKIMYM 111 paboTH ¢ (paitiamMu. 3amuch B (aiil, yreHne u3 aiia. UmMnopt u sxcnopt qanHbx. OcHOBHBIE (DOpPMATHI
JaHHBIX, KOTOpBIe NojiepkuBaeT Mathematica. Haznauenue MathLink, NET/Link. Pa6ora B C# ¢ Gubnuorexou
Wolfram.NETLink.dll. ®yHK1uu, M03BOJISIONINE BHIMTOIHUTH UHTEPAKTUBHbIE IPUMEPHI oJiee YIOOHBIMHU TSI TIOJIb30BATEIS:
ClickPane, Tooltip, PopupWindow. ITprmMeps! pa3pabOTKi HHTEPAKTUBHBIX MOJIEJICH U JIEKIIMOHHBIX IeMOHCTpalui. OTiaaka
rporpamm. @ynkimu PrintTemporary, TimeConstrained, MemoryConstrained, Check.
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5. IlepeyeHb yueOHO-METOAUYECKOr0 0OecneyeHns sl CaMOCTOATeIbLHOI padoThl 00yJyaloIuXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrogTesbHas padoTa 00yYaIOIIMXCs BBITIOIHAESTCS MO 33aHUI0 U IPH METOAUYECKOM PYKOBOJACTBE IperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosTe/bHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENBHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTEIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U MPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKYMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anmy U OCYIIECTBIEHUs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosiopst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB IO AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepUAaJIbl, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOM aTTECTAIHH.

B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

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

- KpUTepHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITH;

- MexaHu3M (POPMHUPOBAHHMSI OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIKA IPUMEHEHUS W IIPOLIEAYPhI OIICHUBAHUS JIJIs KAXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTepHH OLIEHUBAHUS [T KaXJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM o6yqa}0umxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Iprmoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHye JUCLUIUINHBI (MOYJIs1) IperoaraeT n3y4eHrue OCHOBHOM 1 JONOTHUTENbHON y4eOHOi tutepaTypsl. Jluteparypa
MOJKeT OBITh JOCTYITHA O0YyUalOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0O0OMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIHMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMI;

- B leyaTHOM BuJe - B Hayunoi 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalommecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe M0 YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPaBUJIAMU 110J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE U3JAHUSI IOCTYITHBI IUCTAHIIMOHHO U3 JII00OW TOYKH MPU BBEJCHUU 00YYAIOIIUMCS CBOETO JIOTUHA U MAapoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT . [Ipn NCrob30BaHNM ITEYaTHBIX N3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUI OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JONOIHUTENBHON TUTEPATyphl Ha
KaXKJI0r0 00yJaloIerocs U3 Yucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCUMIUIMHY.

INepedyeHb OCHOBHOI M OTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpaMme JUCUMIUIAHBL. OH MOANEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBOOOIAATENAMU JEKTPOHHBIX U3JaHUI 1 IPY M3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubamorexu KOY.
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

WuTtepakTrBHBIE JeMOHCTpanu - http://demonstrations.wolfram.com/
OcHOBBI pa0OTHI B cHcTeMe KOMITbIoTepHOH anreOpsl Mathematica - http://www.intuit.ru/studies/courses/4765/1039/info
[IpakTHKyM 1O KOMITBIOTEPHOH reoMeTpu - http://www.intuit.ru/studies/courses/645/501/info

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

Bujg paéor MeToanuyeckue peKOMeHIalu

naboparopHsle | BakHo# cocTaBHOM 4acThio y4eOHOTO Mpoliecca B By3€ sIBJISIOTCS JIaOOpaTOpHbIe 3aHsATHs. [1py moarotoBke K
padoThl J1abopaTtopHON paboTe HEOOXOANMO 03HAKOMUTECS ¢ 3agaHeM. [IoBTopuTs MaTepuas u3 crmcKa

PEKOMEH/I0BAaHHOM JIMTEPaTypPhl, IOCMOTPETH NPUBEICHHbIE TPUMEPHL.

BrInoHNTE CBOW BapHUaHT, IPUTOTOBUTHCS OOBSICHUTH PadoTy.

CaMoCTOsI- CamocrosTesbHas padoTa - 9TO I03HaBaTeNIbHas yyeOHas IesITebHOCTD, KOrJa IOC/IeJOBaTeIbHOCTb MBIIIICHUS
TeJbHas padoTa | CTy[eHTa, €0 YMCTBEHHBIX M MPAKTUYECKUX ONepalyii U JEefCTBUIA 3aBUCUT U ONPEALIISeTCS CaMHUM CTYASHTOM.
Bo Bpems caMoCTOATEIbHON paboThl PEKOMEHIYETCsl U3yUUTh JIMTEPaTypy, CeTeBble HCTOYHUKU. YTOOBI JydIne
HOJTOTOBUThCSA K JIAOOPATOPHBIM paboTaM, TaKke HeOOXOAUMO MTOBTOPUTD BBHITIOJHEHHbIE 3alaHHSI MPEIbIAYIIHX
JabopaTopHbIX padoT. B crincke MHTEpHET pecypcoB 11 W3yYeHUs JaHHOH AMCLMIUIMHBL TPUBEASH MaTepHall,
KOTOPBII IOMOTaeT 3aKpenuTh 3HAHUS, TOTy4YeHHbIe B X0/ie JaO0paTOpHBIX paboT. CaMOCTOATEIbHOE TPOUYTEHHE
(TIpocyIMBaHUE) JAHHOTO MaTepralia MO3BOJIMUT MOBBICUTh YPOBEHb 3HAHUH MO TUCLUILIUHE.

3a4er JIJ1s1 TOATOTOBKM K 3a4eTy HEOOXOAMMO O3HAKOMUTBCSI CO CICKOM BOIPOCOB, IOBTOPUTH TEOPETHUECKHUI
Marepuall, pe3ysbTaThl JabopaTopHbIX padot. [1o Bompocam /uist IOArOTOBKH K 3a4eTy U3YUHUTh JIUTEPATYPY,
MaTepHas U3 CETEBbIX UCTOUHUKOB. M3yunTh MHTEPAKTUBHbIE IEMOHCTPALMH, IOCMOTPETh UX KO/, U3MEHUTh
rapaMeTpbl, IPOBEPHUTH PadoTy.

10. Tlepeyenbr nH(OPMAMOHHBLIX TEXHOJIOTHII, HCMOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs IepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXO0JUMOCTH)

INepevens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIIINHE
(Mozymo), BKJIIOYas IepevYeHb MPOrpaMMHOr0 odecredeH s 1 MH(OOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABJICH B
[punoxeHuu 3 k paboueii Mporpamme JUCHUILUIAHBI (MOJIYJIsI).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOT0
nponecca no JUCHUAILIIHE (MOIYJII0)

MaTepI/IaﬂbHO-TeXHI/I‘ICCKOC obecrieueHne 06paBOBaTCJILHOI‘O nponecca 1no AMCuuIinHe (MO,I[y)IIO) BKJIIOYAET B ce0s cireaymomue
KOMITIOHCHTHBI:

TomertieHus [UIst CAMOCTOSITEIbHON pabOThl 00YJaIOIIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHneM JOCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayJUTOPUH JIJIsI KOHTAKTHON pa0oThI C MpernoaBaresieM, YKOMILIEKTOBAHHbIE CIIHUATM3UPOBAHHON MeOeIbio (CTOJIbI
U CTYJIbS).

KomribioTep 1 npuHTep 17151 pacnevaTky pa3IaTOYHbIX MaTEPUAsIOB.

KommploTepHBbIi Kitacc.

12. CpeacrBa ajjantanuu Npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I“IHIOHII/IC
BOCIIpUsTUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTepPHATHBHBIC
(hopmbl, yIOOHBIE 1711 Pa3IMYHBIX MOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBElHI/15{ TEKCTa U H306pa)l(eHHﬁ 0e3 NOTEPH KaveCTBa, MPEAYyCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;
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- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanussmMu PI'OC BO u yyeO6HbIM 1u1aHoM 1o Harpasienuio 09.03.02
"MH(popMaLMOHHbIE CUCTEMBI U TEXHOJIOTUU" ¥ MPouIio NOAroToBKY "VIH(pOpMalMOHHbIE CUCTEMBI U TEXHOJIOTUN .
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51.B.7]1B.09.02 Hngopmauuonivie mexHoaoeuu co30aHUst NeKUUOHHbIX
OEMOHCIMPAYULE CUCTEM KOMIIOMEPHOL MAMEeMAMUKU

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noarorosku:_09.03.02 - MudhopMalvoHHbIe CUCTEMbL X TEXHOJIOTUU

ITpoduns noproroku: MHGOpPMaNMOHHBIE CUCTEMbI U TEXHOJIOTHU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Turos, K. B. KommbioTepaast Matemartuka: yaebHoe mocodue/K.B. Tutos - Mocksa : Y11 PUOP, HUL] UHO®PAM, 2016. -
261 c. (Boiciuee odpasoBanue) ISBN 978-5-369-01470-7. - Tekcr : anexktpoHHbid. - URL:
https://znanium.com/catalog/product/523231 (nara obpamenus: 02.03.2022). - Pexxum goctyna: mo noanmcke.

2. Tpoumms I1. . KommbloTepHasi reOMeTpHs 1 TeOMETPUIECKOe MOICIMPOBaHKe: YueOHO-MeToauueckoe nocodue / I1. 1.
TpommH. - Kazanb: Kazanckuii pepepasbabliil yHuBepeutert, 2015. - 55 c. - Teker : anekrponnsii. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/32337/1/Comp_geom.pdf (gara obpamenus: 02.03.2022).

3. Tpaiiues, B. A. DneKkTpoHHO-00pa30BaTEIbHBIE PECYPCH B Pa3BUTHN MH(GOPMAIIMOHHOTO 0b1ecTBa (06001eHIe 1
npakTuka): MoHorpacdus / B. A. Tpaiines. - 2-e u3n., crep. - Mocksa : U3garenscko-toprosas kopnopanus 'Hamkos u K-',
2020. - 254 c. - ISBN 978-5-394-03861-7. - Tekcr : anexTponHslid. - URL: https://znanium.com/catalog/product/1091516
(mata oopamenus: 02.03.2022). - PexuM ocTyma: 1Mo MmoivcKe.

HomnoJHuTeJIbHASI JUTEpaTypa:

BoprakoBckuii, A. C. JluneriHas anredpa v ananuruyeckast reomerpus. [Ipaktukym : yuebHoe nocooue / A.C. BoprakoBckui,
A.B. IMTanrenees. - 2-e u3g., crepeortui. - Mocksa: THOPA-M, 2019. - 352 c. - (Briciiee oopa3oanue: bakanaspuar). - ISBN
978-5-16-010206-1. - Tekcr : anekTponHsiit. - URL: https://znanium.com/catalog/product/1014764 (nata oOparieHus:
02.03.2022).

deporoa, E. JI. UndopmManmoHHble TEXHOJIOTHY B HayKe U 00pa3oBaHui : yueoHoe nocodue / E.JI. denorora, A.A. denotos.
- Mocksa : U]] '®@OPYM' : UHOPA-M, 2019. - 335 c. - (Boiciiee odpazosanue). - ISBN 978-58199-0884-6. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1018730 (zaTa obpareHus:

02.03.2022).

Tpaiines, B. A. HoBble nH(popMaIMoHHbIe KOMMYHUKAIIMOHHbIE TEXHOJIOTHK B 00pazoBanuu / B. A. Tpaiines, B. 1O.
Temnpimes, U. B. TpaiiHes. - 2-e 3. - Mocksa: Jamkos u K, 2013. - 320 c. - ISBN 978-5-394-01685-1. - Tekcr :
anektpoHHslit. - URL: https://znanium.com/catalog/product/430429 (mata o6pamenus: 02.03.2022).
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51.B.7]1B.09.02 Hngopmauuonivie mexHoaoeuu co30aHUst NeKUUOHHbIX
OEMOHCIMPAYULE CUCTEM KOMIIOMEPHOL MAMEeMAMUKU

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_09.03.02 - MudhopMalvoHHble CUCTEMbL X TEXHOJIOTUU

ITpoduns noxroroku: MHGOpPMaNMOHHBIE CUCTEMbI U TEXHOJIOTUU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

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

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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