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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
Crpanuna 2 u3 10. IEl YHH




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

[Iporpammy muiciMIUIMHBL pa3padoTai(a)(u): JOLEHT, K.H. (JoeHT) XycHyTauHoB P.M. (kadespa BHYUCIUTENBHON (PU3UKH 1
MOJIeIUPOBaHus (pu3ndecKux npoueccos, Otaenenue ¢pusukn), khrm@mail.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
OIlK-3 CriocoOeH PUMEHSITh 3HaHUsI B 00J1aCTH UH(POPMALIMOHHBIX TEXHOJIOTUIA, UCIIOIb30BATh

COBpEMEHHBIE KOMITBIOTEPHBIE CETH, IPOrPaMMHBIE TIPOLYKTHI U PECyPChI
MH(pOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH "VHTepHeT" (nanee - ceTh "VHTepHeT") As
peleHns 3a1a4 NpoecCUOHATBHON AeATENbHOCTH, B TOM YMC/Ie HAXOIALIMXCS 32 MpeJeaMu
MpOUIBHON MOATOTOBKH

[K-1 CriocoOeH caMOCTOSITENIbHO CTaBUTh KOHKPETHBIE 331241 HAyYHBIX UCCIIEJOBAaHUI B 00J1aCTH
(pr3nKy M pemarh UX ¢ MOMOIIBI0 COBPEMEHHO! anmnaparypbl 1 HH(pOPMaIMOHHBIX
TEXHOJIOTH C UCIOJIb30BAaHNEM HOBEHINETO POCCUIICKOTO 1 3apyOeXHOTO OMbITa

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:
- OCHOBHBIE 3TaITbl PA3BUTHsI BEIYUCIUTEIbHON TEXHUKHU U IIPOTPAMMHOIO 0OeCIeYeHusT;

- 6a30BBIE IMMPUHIMIIBI UCIIOJIb30BAHNUA COBPEMEHHDBIX HHq)OpMaHHOHHLIX TEXHOJIOTHH B (I)I/ISI/IKC u KOMHbIOTepHOﬁ TEXHUKH B
HpO(I)CCCHOHaIIbHOﬁ OEATCIIBHOCTH,

- OCHOBBI pa60Tbl B CTIENMAJIM3MPOBAHHBIX TPOIPAMMHBIX TTaKEeTax.

JoKeH yMeTh:
- ACTIOJIb30BAaTh MaTEMAaTUYECKUH anmapat 1 UH(GOPMALMOHHbIE TEXHOJIOTUH MIPY PEIIeHNY PUKIAAHBIX 3a/1a4.
JlomxeH BlIafeTh:

- METOJaMH NIOMCKa 1 00padOTKN MH(OPMAIMH C TIPUMEHEHNEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH;
- HaBbIKaMM NIPMMEHEHNsI MH(POPMALIMOHHBIX TEXHOJIOTHIA MPY PEIIEHNH PUKJIAJHBIX 3a/a4.

JIOIDKGH AE€MOHCTPUPOBATDb CITOCOOHOCTh Y TOTOBHOCTb:

- IPUMEHATH NIOJTYYEHHBIE 3HAHNA Ha IPAKTHKE

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJToueHa B pasaen "b1.0.04 ducuumiuasl (Moaysu)" OCHOBHOM MpogecCHOHAIBHON

obpazoBartesbHOI rporpammbl 03.04.02 "®usuka (Pusrka NepCerieK THBHBIX MAaTEPUAIOB)" M OTHOCUTCS K 00sI3aTeIbHON YacTH
OIIOII BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ Npemno/jaBareiem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

O61m1asi TPyIOEMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) HA 72 Jaca(oB).

KonrtaktHas padora - 32 yaca(oB), B TOM 4mMcJIe JIeKIuK - 18 yaca(oB), mpakTuyeckue 3aHATUs - 14 yaca(oB), JabopaTopHbIe
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositenbHas padota - 40 gaca(oB).
KonuTposns (3auét / x3amen) - 0 yaca(oB).

(I)OpMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 3a4€T B 1 CeMeCTpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHUYE€CKUX YaCcOB 1 BU10B y'-ICGHLIX 3aHATHN
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. Tema 1. Beenenue B uH(GOpMaLMOHHbIE 1 2 0 2 0 0 0 6
TEXHOJIOTHH B (PU3KKE
2 Tema 2. MonekynsipHOe MOAEIMPOBaHNE B (PU3UKE 1 2 0 2 0 0 0 6
3 Tema 3. BBeneHue B 00JIaUHbIC BHIYMCIICHUS 1 2 0 2 0 0 0 6
4. Tema 4. TexHONIOrMU UCKYCCTBEHHOT'O MHTEJIEKTa 1 2 0 2 0 0 0 6
5. |Tema 5. MeTospl MAIIMHHOTO OOyYeHHs 1 2 0 2 0 0 0 6
6. Tema 6. MeTompl HIOHMKEHUS Pa3MEPHOCTH U | > 0 > 0 0 0 6
MaTpUYHBIE PA3JIOKEHUS
7 Tema 7. OCHOBBHI IPOrpaMMUPOBAHUS Ha SI3bIKE 1 2 0 > 0 0 0 2
Python
Tema 8. OcHOBHbIE OHOIMOTEKH 151 pabOThI C
ITOPUTMAMH MAIIMHHOTO O0YYEHHUsI Ha s3bIKE
8. nporpammupoBanus Python ! 2 0 0 0 0 0 2
9. Tema 9. AHaymu3 OOJIBIINMX JAHHBIX HA S3BIKE 1 2 0 0 0 0 0 0
nporpammupoBanus Python
MToro 18 0 14 0 0 0 40

4.2 Cogep:xkanne QUCIHUILITHHBI (MO TyJIs1)
Tema 1. BBeieHue B unopMaluoHHbIEe TEXHOJOTHH B (PU3HKe

Beenenue B nH(GOpMaIMOHHbIE TEXHOJIOTHH B (DM3HKE: ONpeeieHne, IPUHIMITB M nHeTpyMeHTapuit. Odecnieuenne UT. Dransl
pasButua UT. 3HakOMCTBO ¢ OCHOBHBIMU 3TallaMy Pa3BUTUS BBIYUCIUTENBHON TeXHUKU. OCHOBHBIE STallbl PA3BUTHS
anmapaTHOro M MPOrPaMMHOrO oOecreueHus. AHAJIM3 COBPEMEHHBIX TEHICHIINI Pa3BUTHS aMlapaTHOro oOecrieYeHusl,
TIPUBEIINX K HOSIBICHUIO TEXHOJIOTUI 00JIauHbIX BhIUKMCIEHNH. PocT mponsBoanTensHOCTH KOMIbIoTepoB. [TosiBienne
MHOTOITPOLIECCOPHBIX M MHOTOSIIEPHBIX BHIYMCIUTENBHBIX CHCTEM, pa3BuTHe Oieiin-cucteM. [losiBieHre cucteM U ceTer
XpaHeHus1 JaHHbIX. KoHcompams nHgpacTpyKTyphl.

Tema 2. MoJjekyJisipHoe MOieJJMpOBaHue B (pu3uKe

Mertoab! KOMIBIOTEPHOTO MOAENUPOBaHUs B (pru3rke. OCHOBBI MOZIEIUPOBAHUS MOJIEKYJISIPHON JMHAMUKY (QJITOPUTMBI; TPIOKH,
ycKkopsiiomue pacuetsl). [ToTeHImans MeKMOJIEKyYJISIPHOTO B3aUMOJEHCTBIS. MeTo/Ibl KJIaCCHYECKOro 1
KBaHTOBO-MEXaHUUECKOTO MOJIEKYJISIPHO-TMHAMWYECKOT0 MOZIEIMPOBAHNS (JeTepMeHUCTHIeckne MeTopl). MonTe-Kapito
MeTobl (cToxacTrieckre MeToibl). [IporpaMMHbIe KOMIUIEKCHI IT0 MOJIEJIMPOBAHUIO KJIACCHYECKON MOJIEKYJISIPHON MHAMUKH:
Lammps, Tinker, NAMD. IIporpaMMHBble MakeThl 10 KBAHTOBO-MeXaHueckoMy MogenupoBanuio: VASP, Quantum-Espresso,
CPMD.

Tema 3. BBegenue B 00J1a4HbI€ BLIYUCIEHNA

BazoBble cBe/ieHNs O MOSIBJICHNH, Pa3BUTHHU 1 MCTIOJIb30BAHUM TEXHOJIOTUH 00IauHbIX BhIUMCIeHnH. O030p MmapagurMsl
00JIaYHBIX BBIUMCIICHUH, APXUTEKTypa 00Ja4HbIX cucTeM. Mosiesn pa3BEpThIBaHMS 00JIAKOB: YaCTHOE 001aKo, MyOJIMIHOe
ob6iako, rubpuaHoe obnako, obiecTBeHHOe 001ako. OCHOBHBIE MOJIEIH TIPEIOCTABJIEHHUS YCIIYT OOJIAYHBIX BHIUMCIICHUH:
Software as a Service (SaaS) (IIO-kak-yciyra), Platform as a Service (PaaS), ndpactpykrypa kax cepsuc (Infrastructure as a
Service, laaS), npyrue obaunble cepBuch (XaaS). Pazmiunst Mesx 1y 001auHbIMU 1 KJIACTEPHBIMH (pacrpeie/IeHHbIMH, WIH -
GridTexHOIOrUsAMHN) BEIYUCIICHUSIMU.

Tema 4. TexHoJOrum NCKyCCTBEHHOT0 HHTEJIEKTa

TexHonornu uckyccTBeHHoro untesuiekTa. OcHoBHble HanpasiieHus V. Ilpaktuueckue chepsl npuMmeHeHus. OCHOBHbIE
Pa3sHOBUIHOCTU MHTEJUIEKTYaJIbHBIX chcTeM. MHpopMaIoHHble TeXHOIOTHH NoAAepKKY npuHATusA pernenuid (MTIIIIP).
OtimmuntenbHble Xxapaktepuctuku UTIIIP. CtpykTypa cucteMsl MOAAEPKKY NPUHATHS perieHni (6a3a JaHHbIX, 6a3a Mojesnen
U MX KJIaccU(UKaLMs, CUCTEMa YIIpaBlIeHNs uHTepdeiicoM). DKkcnepTHsle cucTeMbl. OcHOBHbIE KOMNOHEHTH 1T 3KkcriepTHBIX
cucrem. Knaccudukanus 9C no pemaemoii 3anave. Kinacenduxkanusa DC 110 cBsI3U ¢ pealbHIM BpeMeHeM. DTarbl pa3paboTKu
3C. ITpumepst IC.
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Tema 5. MeTo1bI MAIIMHHOTO 00yYeHUSI

Beenenue B MalimHHOe 00yueHue B pusuke. bazoBble MOHATUSI MAIIMHHOTO 00y4eHusi. OCHOBHbIE MHCTPYMEHThI MAIIIMHHOTO
oOyuenus1. Buzyanuzaiusi qaHHbIX. MateMaTnieckre MOJeIM U MeTo/ibl. MeTo/ibl MAIIMHHOTO 00yUYeHusl. AJITOpUTM
pacrniozHaBanusi. MeToipl 00ydeHusl: MallIMHHOE O0YYeHUe C YUUTelIeM, MalllMHHOe 00yueHue O6e3 yuuTeis, OlleHKa KayecTBa
MoJiesu. BBenieHue B HelipoHHbIe ceTr. Ba3oBble MOHATHS U ONpeeieHNs HEHPOHHBIX ceTell. Ba3oBble apXUTEKTYpPhI
HEUPOHHBIX CeTel. AJITOPUTMbI MAIIMHHOTO 00y4UeHHs1. DBOIIOIMOHHOE MosienupoBanue (OM). HasHauenue u odnactu
npuveHeHus1 DM. CoOTBEeTCTBHE TEPMUHOB SBOJIIOIIMOHHON U MaTeMaTH4YecKoil Moaesnei. Konnemusa u npuHuyns M.
MeTobl 3BOJIOIIMOHHOTO MOJIETIMPOBaHUs. | eHETUUECKUI AITOPUTM.

Tema 6. MeToAbl HOHHKEHUSI PAa3MEePHOCTH U MAaTPHYHbIE Pa3J10KeHAs

MeTozpl MOHMKEHHS pa3MEPHOCTH M MaTpUUHBIE pasioxkeHus. [lepexon B MpH3HAKOBOE MPOCTPAHCTBO MEHBINEH
pasmepHocTH. OTOOp HanboJIee BaKHBIX IPU3HAKOB U CO3/IaHME HOBBIX Ha OCHOBE MCXOAHBIX. METO[] ITaBHBIX KOMIIOHEHT.
MatpuyHble pasiioKeHHsI KaK Crioco0 MOHMKEHUs pa3MEPHOCTH M BOCCTAHOBJIEHUS IIPOIYLICHHBIX 3HAYCHUI B MaTpULIaX U
MIOCTPOEHHST PEKOMEH/IATEJIbHBIX CHCTEM.

Tema 7. OcHOBBI NpOrpaMmMup oBaHusi Ha si3bike Python

BazoBble npuHIMIEL sA3bIKa Python (Mozenb faHHBIX, OOBEKTHI, (PYHKIIMU U CTEK BBI30BOB, IPOCTPAHCTBA MMEH U 00JIACTH
BUJMMOCTH, KJIACCHI M UX HaclleJoBaHue U T.1.). CTaH#apTHbIE cpeacTBa si3bika Python (OIIMOKM M MCKITIOUSHH S, MOLYJIH 1
HMIIOPT, UTEPATOPBI U TeHepaTophl, paboTa ¢ (aioBoli cucrtemon u daitnamu, padora ¢ pynkuusmu functool u asiMOIa
(pysKIIMH] ¥ T.1.).

Tema 8. OcHoBHBIE OHOJIHOTEKH JIs1 PaGOTHI € AJrOPUTMAMH MAIINHHOTO 00yYeHHs HA A3BIKE
nporpammupoBanust Python

OcHOBHBIEe OMOJIMOTEKH 1151 pabOTHI C AJITOPUTMAMHU MALIIMHHOTO OOYYeHHs Ha s13bIKe IporpamMmupoBanus Python. O630p
6ubmorek: TensorFlow, PyTorch, SKlearn, Matplotlib, Scipy, Pandas u mip. PeliieHre HeKOTOPBIX PUMEPHBIX 3a/1a4 C
TIOMOIIBI0 JaHHBIX OnbmoTek. Matplotlib - 6GubnuoTeka Ha sI3bIKe MPOrpaMMUpOBaHus Python st BU3yanu3anyy JaHHBIX
JBYMEpPHOH rpaprKoii.

Tema 9. Anajn3 60JbIINX JAHHBIX HA sI3bIKE NMporpaMmupoBanusi Python

Amnanu3 GOJIbIIMX JaHHBIX Ha s3bIKE porpaMMupoBanus Python. O0ydeHue aHammu3y Gobiimx JaHHbIX (padoTa ¢ Data
Science, coznanue Ha si3bike Python 3arpocoB SQL., Hamucanue Ko0B [yist paboThl ¢ 6a3amu naHubix MySQL u Oracle).
Pa3paboTka cOOCTBEHHBIX NOANPOrpaMM-(PYHKIIMI U MOYJIel 1yist paGoThl ¢ GOJIbIIMMY OA3aMU JTAHHBIX.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHONH Pa60Thl 00yJaloIUXCs M0
U CIHIINHE (MOYJIIO)

CamocrosiTesbHask padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTeis, HO 6e3
€ro HEeroCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOU padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIrecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aH)s1, HATIPaBJICHHbIC Ha 3aK perIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEIbHONH padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

IMopsinok opraHU3alvK U OCYIIECTBIIEHUsI 00pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MunncTepcTBa HayKu 1 Bhiciero oopaszoBanus Poccuiickoii @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa obpazoBanust Poccuiickoit @enepann Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblil yHUBEPCUTET"

IpaBuna BHyTpeHHEro pacrnopska (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccruoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepaabHOro yHUBEpCUTETa
I'pynma B BK "XemounpopmaTuka u MosnekynspHoe Monenuposanue” - https://vk.com/chemoinformatics

OHJIaH-KypC 00y4YeHHUs IPOrpaMMHUPOBaHUs Ha si3bike Python -
https://netology.ru/programs/python?utm_source=google&utm_medium=cpc&utm_campaign=bdev_pd_ou_google_search&utm_content=

cTpaHnyKa cairta Kagenpsl B VK - https://vk.com/comp_phys_kpfu

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

WcTOYHUK B BUKUIIEUH -
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D 1 %88 % D0%B8%D0%BD % D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D 1

OTKpBITHI Kypc MalIMHHOTO o0y4eHus - https://habr.com/ru/company/ods/blog/322626/
Crarby 1o MalMHHOMY 00y4eHHIo - https://habr.com/ru/hub/machine_learning/

9. MeToauuecKne YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (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 Marucrepckoit nporpamme "®usrka NepceKTUBHBIX MaTepUalioB'.
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Crpanuna 8 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



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

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.04 Hugpopmauuonivie mexronozuu 8 gpusuke

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBku: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHust Mo odpa3oBaTesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

Konowmeituenko, A. C. IH(popMaIioHHble TEXHOJIOTUH : yuyeOHoe mocodue 1y1s1 By30B / A. C. Konomeituenko, H. B.
[Mompmakosa, O. B. Yexa. - 2-e uzn., nepepad. - Cankr-IlerepOypr : Jlanp, 2021. - 212 c. - ISBN 978-5-8114-7564-3. - Tekcer :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0uOmMoTeuHast cucrema. - URL: https://e.lanbook.com/book/177030 (naTa oOpamieHus:
22.05.2021). - Pexxum mocTyna: Uist aBTOpPH3. TIOJTb30BaTENIEH.

VYxonos, A. U. ndopmanmonnsie TexHomoruy : yueoHoe nocodue / A. M. Ykonos. - Kepus : KTMTYV, 2020. - 76 c. - Teker :
3NeKTPOHHBII // JIaHb : aneKTpoHHO-0uOMoTeuHast cuctema. - URL: https://e.lanbook.com/book/157005 (naTa obpamieHust:
22.05.2021). - Pexxum mocTtyna: Uist aBTOPH3. TIOJTb30BaTENICH.

Ckurep, H. H. Indopmanmonnsie Texnosoru : yuye6noe nocodbue / H. H. Ckutep, A. B. Koctukosa, 0. A. CaiikuHa. -
Bosrorpan : BorrI'TVY, 2019. - 96 c. - ISBN 978-5-9948-3203-5. - Tekcr : 31eKTpoHHBIH // JIaHb : 3JIeKTpOHHO-OMOINOTEeYHAS
cucteMa. - URL: https://e.lanbook.com/book/157200 (mata obpamenust: 22.05.2021). - Pexum nocryma: i aBTOpu3.
M0JIb30BaTEEN.

Kyxk, 10. A. MndopManvoHHbIe TEXHOJIOTHN: MYJIbTUMeMa | yaeOHoe nocodue uist By3oB / FO. A. JKyk. - 3-e uzg., crep. -
Cankr-IletepOypr : Jlaub, 2021. - 208 c. - ISBN 978-5-8114-6683-2. - TekcT : 3neKTpoHHEIH // JIaHb :
3/1eKTpOHHO-OMbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/151663 (nata obpamenus: 22.05.2021). - Pexum
JOCTyMa: 1JI1 aBTOPU3. NOJIb30BaTEIEH.

HJomnoJHuTeJIbHASI JUTEpPaTypa:

Ionynanos, 1. B. ITporpammupoanue B Python 3 : yye6Hoe noco6ue / [I. B. ITonynanos, C. P. A6aomiesa, A. M. Epumos. -
Vpa : bBaml'V, 2020. - 164 c. - ISBN 978-5-7477-5230-6. - TekcT : 27eKTpoHHbIl // JIaHb : 3JIeKTPOHHO-OMOINOTEUHAS
cuctema. - URL: https://e.lanbook.com/book/179915 (mata obpamenus: 22.05.2021). - Pexum noctymna: 1jis aBTOpu3.
MOJIb30BATENICH.

[upob6okona, C. H. IIporpammupoBanue Ha s3bike Python mis naGopatopHsIx 3aHATHI : yyeOHOe mocodue / C. H.
[Iupo6okoBa, A. A. Kanynees, A. B. Cyibiz. - HoBouepkacck : IOPITIY, 2020. - 104 c. - ISBN 978-5-9997-0725-3. - Tekcr :
3NIeKTpOHHBIH // JIaHb : anekTpoHHO-0MOMMoTeuHas cuctema. - URL: https://e.lanbook.com/book/180938 (nata oOpamieHus:
22.05.2021). - Pesxum moctyna: 11sl aBTOpU3. NOJIb30BaTENeH.

Kocunus, [. 0. SI3bik nporpammupoBanusi Python : yue6no-meroanueckoe nocodue / 1. 10. Kocunms. - Musck : BI'Y, 2019.
- 136 c. - ISBN 978-985-566-746-0. - Tekcr : anextpoHHsli // JlaHp : 31eKTpOHHO-OMOIMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/180546 (nata obpamenus: 22.05.2021). - Pexxum octyna: Juisi aBTOpU3. TOJIb30BATEIICH.

Topoansis, JI. B. [Tapagurma nporpaMMupoBanus : yueOHoe rnocodue aiist By3oB / JI. B. Toponuss. - 2-e u3n., crep. -
Caukr-IletepOypr : Jlanb, 2021. - 232 c. - ISBN 978-5-8114-6680-1. - Tekcr : anekTpoHHsI# // JlaHb :
3NIEeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/151660 (aarta obpamienus: 22.05.2021). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. NI0JIb30BaTeNeN.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpannua 9 u3 10.

i

cmw
im=Z
e



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

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

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.

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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