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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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[IporpamMmy muCHUIUTHHEL pa3padoTaii(a)(u): 3aBeayomuii kadgenpoi, 1.H. MokmmH A.B. (kadeapa BEUNCIUTETHHON (DU3UKH U
MOJIeJIMPOBaHus (pu3ndeckux npouecco, Otaenenue pusuku), Anatolii. Mokshin@kpfu.ru ; nouenr, k.H. Paiipymmn .M.
(xadbeapa BHIUMCIUTEIBHON (PU3UKU U MOJEIUPOBaHUSA (pusndeckux npouecco, Otaenenue ¢pusuku), lIFajrushin@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
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlK-3 CriocoOeH PUMEHSITh 3HaHUsI B 00J1aCTH UH(POPMALIMOHHBIX TEXHOJIOTUIA, UCIIOIb30BATh

COBpEMEHHBIE KOMITBIOTEPHBIE CETH, IPOrPaMMHBIE TIPOLYKTHI U PECypPChI
MH(pOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH "VHTepHeT" (nanee - ceTh "VIHTepHeT") ms

pelieHust 3a/1a4 MpohecCUOHANBHON JIESITENIbHOCTH, B TOM YHCIIe HAXO/SIIMXCS 32 TIpejieiaMu
MPOUILHON MTOArOTOBKH;

OO6yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:
- OCHOBHBIE ITATbl PA3BUTHUS BHIYUCIUTEIBHON TEXHUKHU U IPOTPAMMHOTO 00ECTIeYeHU T,

- 6a3OBbIe IPUHIMITBI UCTIOJIb30BAHHUA COBPEMEHHBIX l/IHq)OpMaLlI/IOHHle TeXHOJ’lOFI/Iﬁ B (:1)1/131/11(6 n KOMHblOTepHOﬁ TEXHUKU B
npodecCHOHANTBHON AeSITeNIbHOCTH;

- OCHOBbI pa60T1>1 B CIICHUAJIM3UPOBAHHBIX IIPOT'PAMMHBIX ITAKETaX.

HoykeH ymeTh:

- UCIOJIb30BaTh MaTeMaTUIeCKHUIA armapar u I/IHq)OpMaL[I/IOHHI)Ie TEXHOJIOTHU ITPU PEIICHUH ITPUKJIAIHBbIX 3a4a4.

I[OIDKGH BJIaC€Th:

- METOJaMH TIOUCKa 1 0O6pabOTKK HH(MOPMALMH ¢ TPUMEHEHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH;
- HaBBIKAMM MTPUMEHEHH UH(POPMAIIMOHHBIX TEXHOJIOTUII ITPU pellleHNH MPUKIAAHBIX 3aa4.

,HOJ'DKCH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- IPUMCHATD MNOJIYUYCHHBIC 3HAHWA Ha ITPAKTUKE

2. MecTo nucuumiuabl (MoayJas) B ctpykrype OIIOII BO

HanHas qucimIuivHa (MOAyJib) BKmoveHa B paszaen "b1.0.04 Iucrmrimasl (MOayau)" OCHOBHOM MpogeccoHaIbHON
obpasosarenbHOl nporpammsl 03.04.02 "®usuka (Teopernueckas ¢usnka v MoeaMpoBaHue (PU3NUECKUX MPOLECCoB)” U
OTHOCHUTCS K 00s13atenbHOi yactu OITOIT BO.

OcBauBaerca Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHHUILIMHBI (MOIYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHHEM KOJIHYEeCTBA YaCOB, BbI/I€JI€HHbIX HA

KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojaapareJemM (Mo BHAaM y4eOHbIX 3aHSATHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMIUTMHBI COCTaBIsAeT 3 3aueTHHIX (bie) enuHuIl(bl) Ha 108 daca(oB).

KoHnraktHast padota - 55 yaca(oB), B TOM umclie JeKuuu - 18 yaca(oB), mpakTHIecKre 3aHsTus - 36 yaca(oB), JabopaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - 1 yaca(oB).

CamocrosiTenbHast padoTa - 53 yaca(oB).

Crpannua 3 u3 10.




ITporpamma mucimruiunsl "MadopManvonnslie TexHonoruu B pusuke”; 03.04.02 "dusuka'.

KouTposns (3auér / ax3amen) - 0 yaca(oB).
dopma poMeRyTOYHOTO KOHTPOJISI JUCIMILIMHBL: 3a4eT B 1 cemecrpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAO0EMKOCTh (B yacax) cTod-
N Pas el qucuymminHb / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tewma 1. Beenenue B nH(pOpMaLIMOHHBIE 1 2 0 4 0 0 0 6
TEXHOJIOTHH B (pr3nke
7 Tema 2. MonekynsipHOe MOJIETIMPOBaHUE B (PU3HMKE 1 2 0 4 0 0 0 6
3 Tema 3. BeeneHue B 001a4HblE BHIUUCIICHUAS 1 2 0 4 0 0 0 6
4. Tema 4. TexHOJOrUU UCKYCCTBEHHOTO MHTEJUIEKTA 1 2 0 4 0 0 0 6
5. |Tema 5. MeToibl MAIIMHHOTO OOYYeHHs 1 2 0 4 0 0 0 6
6. Tema 6. MeTtoapl HOHMKEHUSA Pa3MEPHOCTU U 1 2 0 4 0 0 0 6
MaTpUYHbIE Pa3JIOKEHUS
7 geMa 7. OCHOBBI TPOrPaMMHPOBAHKS HA S3BIKE 1 > 0 4 0 0 0 6
ython
Tema 8. OcHOBHbIE OMOIHOTEKH U151 paOOThI C
Q. [MIrOpUTMaMH MAIIMHHOTO 00y4eHHs Ha SI3bIKe 1 2 0 4 0 0 0 6
nporpamMmmupoBanus Python
9 Tema 9. AHau3 OOJIBIINX JAHHBIX HA A3BIKE 1 2 0 4 0 0 0 5
rnporpammupoBanus Python
liToro 18 0 36 0 0 0 53

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBejeHne B nH(popManMOHHbIE TEXHOJOINU B (PU3HKeE

Beenenue B nHGOPMAIMOHHbIE TEXHOJIOTUH B (DH3HKE: ONpe/ieieHne, NPUHIMITB U nHcTpyMeHTapuii. Obecnieuenne VT. Dransi
pasButst UT. 3HAKOMCTBO ¢ OCHOBHBIMH STallaMy Pa3BUTHsI BBIYMCIUTENBHON TeXHUKU. OCHOBHbIE STAIbl Pa3BUTHUS
anmapaTHOro U MPOrPaMMHOrO obecreveHus. AHaJIN3 COBPEMEHHBIX TEHIEHLUI pa3BUTHS alllapaTHOro odecrevyeHus,
NPHUBEJIIHX K MOSBICHUIO TEXHOJIOTHIA O0JIAYHBIX BBIYMCIEHUH. POCT Mpon3BoanTeIbHOCTH KOMITbIoTepoB. [losiBnenue
MHOTOITPOLIECCOPHBIX 1 MHOTOSIIEPHBIX BHIYUCIUTENBHBIX CUCTEM, pa3BUTHe Oneiin-cucteM. [losiBieHe ciucTeM U ceTeil
XpaHeHHs JaHHbBIX. KoHcompanms nHGpacTpyKTypsl.

Tema 2. MoJiekyJIsipHO€e MOIeTMpPOBaHne B (pu3nke

MeToapl KOMITBIOTEPHOTO MOJEMPOBaHus B (husrke. OCHOBB MOJEIUPOBAHUS MOJICKYJIIPHON JUHAMMKY (aJTOPUTMBI; TPIOKH,
ycKopsitoiye pacyeTsl). [IoTeHImansl MexMOeKyISIPHOrO B3auMOIeHCTBHSA. MeToapl KIacCH4ecKoro u
KBaHTOBO-MEXaHUYECKOr0 MOJIEKYJISI PHO-AIMHAMUYECKOTO MOJIETIMPOBaHu (leTepMeHUCTHYeCKUe MeTobl). MoHTe-Kapio
MeTozB! (cToXacTHyeckure MeToasl). [IporpaMMHbIe KOMIUIEKCHI IT0 MOJEMPOBAHUIO KJIACCHYECKOH MOJIEKYJISIPHON IMHAMUKU:
Lammps, Tinker, NAMD. IIporpamMMHbIe akeThl IO KBAHTOBO-MeXaHIMIecKkoMy MogenrpoBanuio: VASP, Quantum-Espresso,
CPMD.

Tema 3. Beegenue B 00J1a4HbI€ BLIYHCIEHIS

BazoBble cBejeHHs O MOSIBICHNH, PA3BUTHH U MCTIONB30BAHMU TEXHOJIOTMH OONAYHBIX BRIYUCIEHUH. O030p Mapa irMbl
00JIAUHBIX BHIYKMCIIEHUH, APXUTEKTypa 00JaYHbIX cucTeM. Mojieu pa3BEpThIBaHMsI 00JIAKOB: YaCTHOE 00J1aKo, MyOIMYHOe
o6ako, rudbpuaHoe 00ako, obiiecTBeHHOe 001ako. OCHOBHBIE MOJIEIHM NIPEIOCTABIICHUS YCIIyT 00JIAYHBIX BHIUMCIICHHUI:
Software as a Service (SaaS) (ITO-kak-yciyra), Platform as a Service (PaaS), Mndpactpykrypa kak cepsuc (Infrastructure as a
Service, 1aaS), npyrue obnaunbie cepBuchl (XaaS). Pazmiunst Mex 1y 00lIa4HbIMU U KJIACTEPHBIMHU (pacrpeie/IeHHbIMU, WIH -
GridTeXHOIOrMsIMU) BEIYUCIICHUSIMU.

Tema 4. TexHOJTOrHH HCKYCCTBEHHOT'0 HHTEJIEKTA

Crpannua 4 u3 10.




ITporpamma mucimruiunsl "MadopManvonnslie TexHonoruu B pusuke”; 03.04.02 "dusuka'.

TexHonornu uckyccTBeHHoro untesuiekTa. OcHoBHble HanpasiieHus V. Ilpaktuueckue cepsl npuMeHeHus. OCHOBHbIE
Pa3sHOBUIHOCTU MHTEJUIEKTYaJIbHBIX chcTeM. MIHpopMaIoHHble TeXHOIOTHY NoAAepkKY NpuHATUA pernenui (MTIITIP).
OtimmuntenbHble Xxapaktepuctuku UTIIIP. CtpykTypa cucteMsl MOAAEPKKY IPUHATHS perieHni (6a3a JaHHbIX, 6a3a Mojesnen
U MX KJIaccU(UKaLMs, CUCTEMa YIIpaBlIeHNs UHTepdeiicoM). DKkcnepTHble cucTeMbl. OCHOBHbIE KOMNOHEHTH T 3KkcriepTHBIX
cucrem. Knaccudukanus IC no pemraemoii 3anave. Kinacenduxkanus DC 1o CBsI3U ¢ peabHIM BpeMeHeM. DTanbl pa3paboTKu
3C. ITpumepst IC.

Tema 5. MeTo bl MAIIMHHOTO 00yYeHUsI

Beepenvie B ManmHHOe 00yueHue B (pu3rike. ba3oBble MOHATHS MAIIMHHOTO 00y4eHus1. OCHOBHbBIC HHCTPYMEHTHI MAITUHHOTO
o0yueHusi. Busyanuzaius TaHHBIX. MaTeMaThIecKre MOJIENIA U MeTO bl MeTo/ bl MaITMHHOTO 00yUYeHUsl. AJITOPUTM
pacrio3HaBaHust. MeTobl 00y4eHHs: MAIMHHOE O0YYEHUE C yUUTeJIeM, MallIMHHOe 00y4YeHue Oe3 yIHTells, OI[eHKa KauecTBa
Mozienu. BeeeHue B HelpoHHbIe ceTU. ba3oBble MOHATHUS U ONpeesieHHs] HEUPOHHBIX ceTell. bazoBble apXUTEKTyphl
HEWPOHHBIX CETeH. AJNITOPUTMbI MAIIMHHOTO 00YYeHHs1. DBOIIOIIMOHHOE MozienpoBanne (OM). HasHauenue u odnactu
npuMmeneHust DM. CoOTBETCTBUE TEPMUHOB BOJIOIMOHHON U MaTeMaTtuyeckoi mojesneil. Konnenuus u npunimns: M.
MeTo/pb! 9BOIOIIMOHHOTO MOAICIMPOBaHUs. [ eHeTUUeCKUi aropuTMm.

Tema 6. METOJ_IBI MNOHUKE€HUA PAa3MEPHOCTH U MATPUYHbIC PA3J/I0KE€HUA

Mertoapl NOHUKEHUS PasMEPHOCTU U MATPUYHLIC PA3JIOKECHHUA. Hepexon B IIPU3HAKOBOE MMPOCTPAHCTBO MEHbIIEH
PasMEPHOCTU. OT60p HanboJIee BasKHBIX MPU3HAKOB U CO31aHUE HOBLIX HAa OCHOBE UCXOJHbIX. MeTtop rjlaBHbIX KOMIIOHEHT.
ManI/I‘{HLIC Pa3JIOKEHUA KaK CITOCOO MOHMXKEHUS PasMEPHOCTU U BOCCTAHOBJICHUS MTPOITYIIICHHBIX 3HAYEHUN B MaTpulax u
IMOCTPOCHUA PEKOMEHAATEIbHBIX CUCTEM.

Tema 7. OcHOBBI NpOrpaMMup oBaHusi Ha s3bike Python

BazoBbie npuHLmIe s36Ka Python (Moesnb JaHHBIX, 0OBEKTHI, (DYHKIMU U CTEK BHI30BOB, IPOCTPAHCTBA MIMEH U 00JIaCTH
BUJIIMOCTH, KJIACCHI M MX HaciefioBaHue U T.11.). CTaHgapTHbIE cpesicTBa si3bika Python (ommoOku 1 MCKIIOUeH s, MOIYJIN U
UMIIOPT, UTEPaTOPHI U FeHepaTophl, padoTa ¢ (ailyIoBol crcTeMoi U daiinamu, padota ¢ pyHKImsiMu functool u issmoaa
(pysxIMY U T.1.).

Tema 8. OcHOBHbIE OHOJIHOTEKH JJIs PAa6OTHI € AJrOPUTMAMH MAIUHHOTO 00yUYeHHs HA A3BbIKE
nporpamvupoBanusi Python

OcCHOBHbIE OUOTMOTEKH TSI pabOTHI C AITOPUTMAMU MAIITMHHOTO 00yYeHUs Ha s13bIKe MporpammupoBanus Python. O630p
6ubmmorek: TensorFlow, PyTorch, SKlearn, Matplotlib, Scipy, Pandas u nip. Perienne HeKOTOpBIX TPUMEPHBIX 3a1a4 ¢
MIOMOIIBIO AaHHBIX OnOsoTeKk. Matplotlib - 6u6roTeka Ha si3bIKe porpaMmmupoBanus Python i1t BU3yanmsanum JaHHbIX
JBYMEpHOH rpauKoil.

Tema 9. AHamm3 00JIbIINX JAHHBIX Ha sI3bIKE NMporpaMmmupoBanns Python

Amnanu3 OoJIbIIMX JaHHBIX Ha sI3bIKe MporpaMMupoBanus Python. O6ydeHue aHamm3y Gonblmx JaHHbIX (padora ¢ Data
Science, coznanue Ha si3bike Python 3arpocoB SQL, Hamrcanue konoB [yist pabotsl ¢ 6a3amu naHHbix MySQL u Oracle).
Pa3zpaboTka cCOOCTBEHHBIX MOAIPOrpaMM-(PYHKIIMIA ¥ MOIYJICH 111 paOOThI C OONIBINIMMY Oa3aMU TaHHBIX.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yUJalomMXcs Mo
JUCHUNUIIHE (MO/LYJII0)

CamocrosTenbHast pa6oTa 0Oy4aroIUXCs BHIOIHAETCSA MO 33laHHI0 U IPH METOAMYIECKOM PyKOBOJICTBE MPENoaBaress, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENbHYIO0 pabOTy Ha ay UTOPHBIX
3aHATUAX U HA BHEAYUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa 0OYUAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCIUILUIMHBL, TaK U IPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil ¥ SMEKTPOHHBIMU 00PAa30BATE/IbHBIMU PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
o0pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IPorpaMMaM MarkuCTpaTyphl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npodpeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEPCUTETa
I'pynna B BK "XemoundopmaTuka u MosnekynsapHoe Moaenuposanue” - https://vk.com/chemoinformatics

OHJIAMH-KypC 00y4eHHs1 IPOrpaMMUpPOBaHUs Ha si3bike Python -
https://netology.ru/programs/python?utm_source=google&utm_medium=cpc&utm_campaign=bdev_pd_ou_google_search&utm_content=
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cTpaHuuka caiira kageaps! B VK - https://vk.com/comp_phys_kpfu

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

POoHJI OLICHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOIjl aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU 10 JUCIUILIMHE (MOJYJIIO);

- OMUCaHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEABbABIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMIHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOYJIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe JUCIUIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JIntepatypa
MOXeT ObITh JOCTYITHA 0OYYaIONIMMCS B OTHOM 3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 1oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmorexke um. H.U. JlobaueBckoro. OOyyalomuecs nojydaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YNTaTeIbcKUM OWJIeTaM B COOTBETCTBHM C MPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy MCoNb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OZHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENNBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMA JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AUMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

HcTOYHUK B BUKUIIENUH -

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88 % D0%B8 % D0%BD % D0%BD % D0%BE%D0%B5_%D0%BE%D0%B1%D 1
OTKpBITBI Kypc MalIMHHOTO 00y4eHus - https://habr.com/ru/company/ods/blog/322626/
Crarby 1o MalIMHHOMY 00y4eHHIo - https://habr.com/ru/hub/machine_learning/

9. MeToauuyecKne YKa3aHUA 1A 00yUAIOMMXCS 10 0CBOEHHIO JUCHHUILIAHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Paz6op u ycBOeHHe JIEKITMOHHOTO Matepuaia. [Tocie Kax ol JeKIUu CTYIeHTY ClieyeT BHUMATEJIbHO MPOYUTATh
U pa300paTh KOHCIIEKT, ITPU STOM:

- [ToHSATH ¥ 3aNIOMHUTH BCE HOBBIE OIIpe/IeIICHU .

- [ToHATH Bce MaTeMaTHUECKIE BBIKJIAKY U JIeKAIUe B UX OCHOBE (PU3MUECKIE TIOJOKEHUS U IOMYIIICHHS,
BOCIIPOM3BECTH BCE BBIKJIAJIKA CAMOCTOSTENILHO, HE TJISAIS B KOHCIIEKT.

- BBINOTHUTE WK JO/Ie1aTh BBIKJIAKHU, KOTOPBIE JIEKTOP MPEAITHCAN ClIeNIaTh CAMOCTOSATENIHHO (€M TAKOBBIE
WMEIOTCS).

- Ecimu nekTop nipeamnucan pa3odpars yacTh MaTepuiia 6oJiee MoJpoOHO CaMOCTOSITEIHHO IO JIOCTYITHBIM
MMMCbMEHHBIM WJTH SJICKTPOHHBIM UCTOYHHKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO CIEJaTh.

- [Ipyr BO3HUKHOBEHUH KaKUX-JIOO TPYJAHOCTEN C MOHMMAaHNEeM MaTepuia peKOMEH/IyeTCsl OOpaTUThCS 3a
TIOMOIIBIO K JIEKTOPY. [[JIs1 9TOro MOKHO JIMYHO MOJIOUTH K MPETNoAaBaTeo, MO0 HAMTHUCATh €My JIeKTPOHHOE
MMUCBEMO, CPOPMYJTUPOBAB B HEM BO3HHUKAIOIIHE BOMPOCH. K MICEMY MOKHO MPUKPETUTh KaKue-THO0
3JIeKTPOHHBIE MAaTePHUAJIbI, CBSI3aHHBIC C BOSHUKIIMIMU BOITPOCAMH, HAIPUMeEP, OTCKAHUPOBAHHbBIC WU
cpororpacupoBaHHBIE IMCTOYKH C PYKOMMCHBIMA KOMMEHTAPUSMU, TIOMETKAMHU, BHIKJIAJKAMU | T.II.
CamocTosTelTbHOe U3yUYeHre YyacTh Matepruaia. Eciii yacTh yueOHOro MaTepriia OTBe/IeHa Ha CaMOCTOSITEIbHOE
M3yYeHHe, TO HeOOXOIUMO MPHUCTYIHUTh K STOMY He3aMeIJTUTEITHHO MOCIe YKa3aHUs MMPErojaBaTelist U OCBOUTh
MaTepIJT B OTBeICHHbIC IM CPOKH. Marepuat cieyeT U3y4IuTh MO JIOCTYITHBIM MMCbMEHHBIM U 3JIEKTPOHHBIM
HCTOYHHKAM, O KOTOPBIX COOOIIHT MPETIOIaBaATE b,

IMPaKTUYIECKUE
3aHATHA

IMoxproroBka k nmpakTuieckum padotam. CTyeHT 00s13aH Nepesi BHIIIOJHEHNEM KaXI01 MPaKTUUECKON paboThl
CaMOCTOSITEJIBHO O3HAKOMHTBCS C TEOPETHUECKUM MaTEPUAJIOM U IO €€ Pe3yJIbTaTaM MPeloCTaBUTh OTYET.
INepen BHINOJIHEHUEM MTPAKTUYECKON pabOTHl TpeOyeTCs MOYYUTh BapHaHT 3aianus. Janee HeoOXOAUMO
O3HAKOMUTHCS C 3alaHUEM. BhINOJIHEHE TPaKTHUeCcKO paboThI ClieqyeT HauaTh C U3yUEeHHs TEOPETUYECKHX
cBefieHui. Pe3ysbTaThl paboThl HEOOX0AUMO O0(OPMUTD B BUJIE OTUETA.

IpakTiyeckas paboTa CUNTAETCS BBITOJIHEHHOH, €CIIM MPEAOCTABIIEH OTYET O pe3ysbTaTax BHINOJTHEHUS 3aJaHHs
Y MIPOBeJeHA 3alIUTa TPOACIAHHON padoThI.

3ammura MpoBOIUTCS B 1BA JTama:

1) IeMOHCTPHUPYIOTCS Pe3YIbTATHI BBHIIOJIHEHUS 3aJaHus. B ciydae mpakThyeckor padoTsl, MpelyCMaTpUBAIOIIEH
Ppa3paboTKy MPOrpaMMHOTO MPUIOKEHHS TP MIOMOILH TECTOBOTO IpUMepa JOKa3bIBASTCs, YTO Pe3yJIbTar,
TIOJTyYaeMbli TTPY BBIIIOJTHEHUH TIPOT PaMMBbI IIPABUIIBHBI.

2) Heo6Xom1Mo OTBETHTb Ha Psifi BOIIPOCOB MPENOAABATENs], KOTOPble JOJIKHBI IPOSICHUTH CTEIEHb
CaMOCTOSITEJIbHOCTH ¥ TIOHMMAaHHsI BHIIIOJHEHU I JAHHON paOOThI.

BapuaHT 3a/1aHus BBIIASTCS MPENoAaBaTeieM, TPOBOIAIINM MPAKTUIECKHUE 3aHATH, OH K€ IMPUHIMAeT
MpaKTHYecKylo padoty. Kaxknas npakTuyeckas paboTa OLeHHBAETCs ONpeie/IeHHbIM KOJINYECTBOM OaJlIOB B
COOTBETCTBHH C PEIJIaMEeHTOM Oa/IbHO-PEHTHHIOBOI CHCTEMBI

Kaxapiit oT4eT A0JKeH cofepkath: 1. 3arooBOK MpaKTUYeCKOi paboThl (Ha3BaHUE U LIesib padoThl). 2. 3a1aHue
K mpakTudyeckou padote. 3. KpaTtkue Teopetndeckue cBesienust. 4. OnucaHue mocie/10BaTeIbHOCTY JISUCTBUIMA,
MIPOU3BE/ICHHBIX MPHU BHIMOJIHEHUH paboThl (X0 paboThl). 5. Pe3ynpTaThl BHITOIHEHUS IPAKTHUYECKON padoTh (B
3JIEKTPOHHOM BapHaHTe MM paclevdaTaHHbIe).

Kpaiine xenatenpHo, cienaTh Bee 3a1aun. B oOpaTtHOM ciydae, TpyaHO OyJeT pacCUMTHIBATh Ha BHICOKYIO OLICHKY.
KoMmmnbloTepHble 3a/1aHusT 3aCUUTHIBAIOTCS 10 TIOJHOM, €CJIM OHM CASJIaHbl CAMOCTOSITENIEHO U OTpadaThiBaloT 6e3
3aMeyYaHuil Ha KOMIbIOTEPax MperojaBaTesl.

€aMocCTOsI-
TeJibHas paboTa

CamocrosTespbHOe HU3y4YCHHEC YaCTU MaTepuraja. Ecnu yacth yqe6H0ro MaTepuaia OTBEICHA Ha CaMOCTOATEIIbLHOE
HU3y4eHue, To HCO6XO)II/IMO MPUCTYIIUTH K 9TOMY HE3aAMEAJIMTEIILHO MOCJIE YKa3aHUA IPEenoaaBaTejid 1 OCBOUTH
Martepual B OTBEICHHBIE UM CPOKU. MaTepI/Ian CJIEAYET U3YUUTD 11O JOCTYITHBIM MMCbMEHHBIM U JICKTPOHHLIM
HUCTOYHUKAM, O KOTOPbIX COOéH.II/IT npenojaaBarelib, 1 I/IHCpOpMaHI/IH O KOTOPBIX COACPKUTCA B y‘{66HOM IJIaHEe.

3a4€T

OO0yyaroluiics Mo Matepuasam JeKIUi, OCHOBHOH U JOTOJHUTEILHOM JITEPATyPhl I0JKEH BCECTOPOHHE U
CHCTeMaTHYECKH U3yUYHTh BOIIPOCHI, BHIHOCHMBbIE Ha 3aueT. OH Takxe 00s3aH U3YUUTh YIeOHO-IPOrPAMMHBIN
MartepHal 1 yMeTb CBOOOJHO BBIIOIHATH 3a/IaHHsI, IPELyCMOTPEHHBIE IIPOrPaMMO, YCBOUTH B3aUMOCBSI3b
OCHOBHBIX IOHSTHI JUCUMIUIMHBI B MX 3HAYSHUH U151 TpUoOpeTaeMoil Ipodeccui, pOsIBUTh TBOPUECKUE
CIIOCOOHOCTH B IIOHMMAHWH, M3JI0KEHHHU Y UCIIOJIb30BaHUH YUeOHO-TIPOrpaMMHOTO MaTepuala.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMAMOHHbBIX CIIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniHAs ayAUTOPHUS.
KomrbloTepHBIit KJtacc.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBLIX CPE/ICTB, O6€CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHPIfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX na6opaTopI/H71 " CUMYJIAIIMOHHBIX TCXHOHOFHP’I;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOAOJIKUTEIbHOCTU BBICTYIUICHUA 06yqa10mer005{ py 3alIUTE KprOBOﬁ pa60T1>1 - He GoJee yeM Ha 15 MMHYT.

ITporpamma cocraBnieHa B cootBeTcTBUH ¢ TpedoBaHusAMU PI'OC BO u yueOHbIM 11aHOM 110 Hanpasienuio 03.04.02 "dusuka”
U MarucTepckoit nporpamme "Teopetndeckas (pu3HMKa 1 MOAEIUPOBaHUE (PU3NYECKUX MPOLIECCOB".
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3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/151663 (nata obpamenus: 15.12.2024). - Pexum
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1. TTonynanos, [I. B. IIporpammupoBanue B Python 3 : yue6noe noco6ue / [1. B. [Tonynanos, C. P. Aomomesa, A. M. E¢umos.
- Ypa : Baml'y, 2020. - 164 ¢. - ISBN 978-5-7477-5230-6. - TekcT : 35eKTpoHHblIi // JIaHb : 3JeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/179915 (nara obpamenwus: 15.12.2024). - Pexxum octyna: Juist aBTOpH3.
HOJIb30BaTeNe.

2. Ilupo6okosa, C. H. [IporpammupoBanue Ha si3bike Python nyist tabopaTopHbix 3aHsTHi : yuyeGHOoe nocodue / C. H.
[Mupodokonra, A. A. Kanynees, A. B. Cynbi3. - HoBouepkacck : FOPTTIY, 2020. - 104 c. - ISBN 978-5-9997-0725-3. - Tekcr :
a7eKTpOHHBIH // JlaHb : a5eKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/180938 (nara oGpainenusi:
15.12.2024). - Pexxum moctyna: sl aBTOpU3. NOJIb30BaTeNeH.

3. Kocunwn, [1. 10. fA3bik nporpammupoBanus Python : yueGHo-MeToquueckoe nocodue / [I. F0. Kocunmn. - MuHck : BI'Y,
2019. - 136 c. - ISBN 978-985-566-746-0. - Tekcr : aneKTpoHHblIi // JIaHb : 371eKTpOHHO-0MOMMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/180546 (nata obpamienus:: 15.12.2024). - Pesxxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENeH.

4. Toponusis, JI. B. ITapagurma nporpammupoBanus : yueOHoe nocodue st By3oB / JI. B. T'opoausis. - 2-e usa., crep. -
Cankr-IletepOypr : Jlanb, 2021. - 232 c. - ISBN 978-5-8114-6680-1. - Tekcr : anexTpoHHsli // JlaHb :
3JIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/151660 (aarta obpamienus: 15.12.2024). - Pexum
JOCTyma: Jjisl aBTOPU3. MIOJIb30BATENEH.
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ITporpamma mucimruiunsl "MadopManvonnslie TexHonoruu B pusuke”; 03.04.02 "dusuka'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.04 Hugpopmauuonivie mexronozuu 8 gpusuke

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IJ'H; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH QDI/BI/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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