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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:

- OCHOBHBbIC 9Tallbl Pa3BUTHUA BBIYKCIUTEILHOM TEXHUKU U IpOrpaMmMHOIo 06CCHG‘ICHI/IH;

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

- OCHOBHI Pa0OTHI B CIIEITMATN3MPOBAHHBIX IIPOTPAMMHBIX ITaKeTax.
HoykeH ymeTs:

- UCIOJIb30BaTh MaTeMaTUIEeCKHUIA armapar u I/IHq)OpMaLlI/IOHHI)I6 TEXHOJIOTHU ITPU PEHICHUH ITPUKJIAAHBbIX 3a4a4.
HOJDKGH BJIag€Th:

- METOJaMM TIOUCKa ¥ 0O6pabOTKK MH(OPMALMH ¢ IPIMEHEHNEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTH;
- HaBbIKaMM PIMEHEHHsT MH(POPMALMOHHBIX TEXHOJIOTHH MPH PEIIeHNH IPUKJIAJHBIX 3a/1a4.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

- IPUMEHATD MNOJTYUYECHHBIC 3HAHWA HA TPAKTUKE

2. Mecto gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruiHa (MOAyJb) BKModeHa B paszgen "B1.0.04 Nucturumast (MOmysm)" OCHOBHOH MPOoecCHOHANBHOMN
obpazosarenbroi nporpammsbl 03.04.02 "®usuka (MeauiuHckast pusuka)” u otHocutest K oosizarensaoi yactu OITOIT BO.
OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. 06bem JAUCIMITIJINHbI (MOIIleﬂ) B 3a4Y€THLIX €/IMHUIAX ¢ YKAa3aHUEM KOJINYE€CTBA YaCOB, BbI/1I€JICHHBIX HA

KOHTAKTHYIO Pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 55 yaca(oB), B TOM umciie Jekiun - 18 yaca(oB), mpakTUIecKue 3aHsTus - 36 yaca(oB), 1JabOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - 1 yaca(oB).

CamocTosTenbHast padoTa - 53 yaca(oB).
Koutposns (3auér / sx3amen) - 0 yaca(oB).

CDOpMa IIPOMEKYTOYHOI'O KOHTPOJIA AUCHUIUIUHBL: 3a4€T B 1 CEMECTpE.
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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 TPYAOEMKOCThb (B yacax) cTod-
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
1 Tema 1. Beenenue B uH(OpMaLIMOHHbIE 1 > 0 4 0 0 0 5
TEXHOJIOTHH B (PU3HKE
2. |Tema 2. OcHOBBI TexHOJIOTUU BiokyeilH 1 2 0 4 0 0 0 6
3 Tema 3. Beengenue B 001a4Hble BHIYUCIECHUASA 1 2 0 4 0 0 0 6
4. Tema 4. TexHOJIOrMU UCKYCCTBEHHOTO MHTEIJIEKTA 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. MeTobl HOHMKEHUS Pa3MEPHOCTH U 1 > 0 4 0 0 0 6
MaTpPUYHbBIEC PA3JIOKECHUS
7 Tema 7. OCHOBH IPOrpaMMHPOBAHUS Ha SI3BIKE 1 2 0 4 0 0 0 6
Python
Tema 8. OcHOBHbIE OMOIMOTEKY 151 pAOOTHI C
Q. [MIrOpUTMAMH MAITMHHOTO 00yJeHUs Ha s3bIKE 1 > 0 4 0 0 0 6
" [mporpammupoBanus Python
9. Tema 9. AHayu3 OOJIBIINX JAHHBIX HA SA3BIKE 1 2 0 4 0 0 0 6
mporpaMmmupoBanus Python
lToro 18 0 36 0 0 0 53

4.2 Cogep:kanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. Beeaenne B nH() 0OpMANHOHHbIE TEXHOJIOIHH B (pu3nKe

Beenenue B nHGOpPMaIMOHHbIE TEXHOJIOTHH B (DM3HKE: ONpeesieHne, IPUHIMITE U nHeTpyMeHTapuii. Obecnieuenne UT. Dransl
pazButusa UT. 3HakoMCTBO ¢ OCHOBHBIMU 3TallaMy pa3BUTHs BEIYUCIUTENbHON TeXHUKH. OCHOBHBIE 3Talbl PA3BUTHS
anmapaTHoOro ¥ NporpaMMHOro odecriedeHus. AHAJIN3 COBPEMEHHBIX TEH/ISHIMI Pa3BUTH allapaTHOro oOecreveHus,
NPUBEALINX K IMOSIBJICHUIO TEXHOJIOTMI 00JaYHBIX BHIYMCIIEHUI. POCT mpon3BouTeIbHOCTH KOMITBIOTEpOB. [losiBieHne
MHOTOMPOIECCOPHBIX 1 MHOTOSIIEPHBIX BRIYMCIMTEIbHBIX CHCTEM, pa3BuTue Oiein-cucreM. [osiBieHue cucrem u ceter
XpaHeHus JaHHbIX. KoHconmupams nHppacTpyKTyphl.

Tema 2. OcHoBbI TexHOJ0rnu baokueiin

Bnokyeiin kak crienmduyeckasi TEXHOJIOTHsSI XpaHEeHHs! JaHHBIX. [IpeuMyIecTBa n HeIOCTaTKU TEXHOJIOTUH OJIOKYEHH 110
CPaBHEHUIO C TPAAUIIMOHHBIMY 6a3amMu JIaHHbIX. McTopus pa3BuTHsI OJOKYEHH-TEXHOIOMU. BO3MOKHOCTH IpUMEHEHH ST
TEXHOJIOTMH OJIOKYEHH B chepe SKOHOMUKH U (prHaHCOB. TexHonornyeckoe pasHoodpasue 6J0KYerHH-TexHomoruil. [ToHstue
KPHUITOBATIOTH. DBOMIOLUSA KpUNTOBAMOT. OCHOBHBIE YYACTHUKHU PhIHKA KpUNTOBATIOT. [Iponieaypa Brimycka (3MHUCCHN)
KPHUITOBAIOT, OpraHu3aiys MaifHuHra. [IpuHIMNB OpraHu3aluy TpaH3aKLMi B KPUIITOBAIIOTAX, THITbl TEXHOJIOTUI
TIOATBEPKICHUS TpaH3akimii. OOMeH KpHUIITOBAIOT Ha TPAAUIIMOHHBIE BATIOTHI, OPraHU3alisi KPUIITOBATIOTHBIX OUPK.
INonsaTHe HMppPOBOro (KPUNTOBATIOTHOr0) TOKEeHA. THIbl TOKeHOB. OCHOBHbBIE XapaKTEPUCTUKM TOKEHOB. BUJIbI paB, KOTOpHIE
MOT'YT IIPEIOCTABIIATHCA BIIaJebllaM TOKEHOB X SMUTEHTAaMU. DMUTEHTHl TOKEHOB U I1eJIM UX SMUCCUH. DPaKTOpBI,
oTpeesIoNe PHIHOYHYIO LIEHy KPUITOBATIOTHBIX TOKEHOB. PUCKH, CBS3aHHBIE C MHBECTUPOBaHHEM B TOKeHbI. [ToHATHE
MEPBUYHOTO NMpeJIokKeHus KpunToBamoT K g poBsix TokeHoB (Initial Coin Offering/Initial Token Offering). Dramnst
noarorosku u niposenenust ICO/ITO. Pa3zpaboTka rpoekta HOBOW KPUIITOBATIOTH M/ KPUNTOBATIOTHOTO TOKEHA.
OrnpenesieHre KpUnToBaTIOTHON 11aT¢OpMBl 17151 BBITyCKa TOKeHOB. Llenn pa3MeltieHrst TOKEHOB.

Tema 3. BBeaenue B 00J1a4Hble€ BLIYUCJIEHHS

bazoBbie CBE€JICHUS O NOABJIEHHUHU, PAa3BUTUN U UCIIOJIb30BAHUN TEXHOJIOTHI o6naqu1x BBIUMCJIEHU. O630p napaaurmbl
00JIaYHBIX BBIUKMCIIEHUH, APXUTEKTypa 00JayHbIX cucteM. Moiesu pa3BEpThIBaHMsI 00JIAKOB: YaCTHOE 001aKo, MyOJIMYHOe
o6uako, rubpuaHoe obnako, odiecTBeHHOe 00J1ako. OCHOBHBIE MOJIEIM NIPEJOCTABIIEHUS YCIIyT 00JIAUHBIX BHIUMCIICHHUI:
Software as a Service (SaaS) (ITO-kak-yciyra), Platform as a Service (PaaS), Mndpactpykrypa kak cepsuc (Infrastructure as a
Service, laaS), npyrue obaauHbie cepBrchl (XaaS). Paznmuuus Mexkay 00JauHbIMU ¥ KJIACTEPHBIMU (paciipeie/ieHHbIMU, I -
GridTeXHOJIOrMsAMHN) BEIYUCIICHUSIMU.
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Tema 4. TexHOJTOTHH HCKYCCTBEHHOT'0 HHTEJJIEKTA

Texnosnornu uckyccrBeHHoro uHTetekTa. OcHoBHble Hanpaienus NN Ipaktrnyeckue cepsl npumeHeHns. OCHOBHbIE
Pa3sHOBUIHOCTY MHTEJUIEKTYIbHBIX crcTeM. MIH(pOopMaIoHHble TEXHOIOTHN HOAAepKKY NpuHATUA pernennid (UTIITIP).
OtiunuutenbHbie Xapaktepuctuku UTIIIIP. CtpykTypa cucTeMsbl MOAAEPKKY NPUHATHS petiieHui (6a3a qaHHbIX, 6a3a Mojiesnen
1 MX KJIaccu(pUKaIis, CUCTeMa yIpaBiIeHus nHTepdeiicoMm). DKcrnepTHbie crucTeMbl. OcHOBHBIE KOMITOHEHTH T 3KCTiepTHBIX
cucrem. Knaccudukarus IC no pemraemoii 3aiave. Kinaccuduxkanus DC 1o CBsI3U ¢ pealbHbIM BpeMeHeM. DTarlbl pa3paboTKu
3C. IMpumeps IC.

Tema 5. MeTo 16 MAIITHHOTO 00yYeHUSI

Beenenue B MalimHHOe 00yueHue B husmnke. bazoBble MOHATUSI MAITMHHOTO 00y4YeHusi. OCHOBHbIE MHCTPYMEHThI MAIIIMHHOTO
oOyuenusi. Busyanuzaiusi qaHHbIX. MateMaTnieckre MOJeIM U MeTO/Ibl. MeTo/ibl MAIIMHHOTO 00yUYeHus1. AJITOPUTM
pacrnio3HaBanusi. MeToipl 00yJeHusl: MallIMHHOE 00YYeHUe C yUUTelleM, MalllMHHOe 00yueHue O6e3 yuuTeis, OlleHKa KayecTBa
MoJiesu. BBenieHue B HelipoHHbIe ceTr. ba3oBbie MOHATHS U ONpeeieHNs HEHPOHHBIX ceTell. Ba3oBble apXUTEKTYpPhI
HEWPOHHBIX CeTel. AJITOPUTMbI MAIIMHHOTO 00y4eHHs1. DBOIIOIMOHHOE MosienupoBanue (OM). HasHauenue u odnactu
npuveHeHus1 DM. CooTBeTCTBHE TEPMUHOB SBOJIIOIIMOHHON U MaTeMaTHyecKoi Moaesnei. Konnermusa u npuHoyns M.
MeTobl 3BOJIOIIMOHHOTO MOJIETMPOBaHHUsL. | eHETUUECKUI AITOPUTM.

Tema 6. MeTo bl HOHHKEHUSI Pa3MEePHOCTH U MAaTPHYHbIE Pa3J107KeHIs

MCTO,Z[]:I NOHWKEHUA PA3MEPHOCTH U MATPUYHBIC PA3JIOKCHUS. l'[epexo,u B IIPU3HAKOBOE MPOCTPAHCTBO MeEHbIIIEH
PasMEpPHOCTU. OT60p HanboJIee BaKHBIX MPU3HAKOB U CO31aHUE HOBLIX Ha OCHOBE UCXOJHbIX. MGTOZ[ IJIaBHBIX KOMITOHCHT.
ManI/I‘IHbIC Pas3JIOKEHUS KaK CII0CO0 MOHUKEHUS PasMEPHOCTU U BOCCTAHOBJICHUS MTPOITYIIIEHHBIX 3HAYEHUI B MaTpulax u
NOCTPOCHMA PEKOMCHAATCJIbHBIX CUCTEM.

Tema 7. OcHOBBI NpOorpaMmMupoBanusi Ha si3bike Python

BazoBble mpuHIMIEL A3bIKa Python (Mozenb faHHBIX, OOBEKTHI, (PYHKIIMHU U CTEK BBI30BOB, IPOCTPAHCTBA MMEH U 00JIACTH
BUIIMMOCTH, KJIACCHI M UX HaclleJoBaHue U T.1.). CTaH#apTHEIE cpelcTBa si3bika Python (OIIMOKM M MCKITIOUEHH S, MOLYJIH 1
HMIIOPT, UTEPATOPBI U TeHEpaTOphl, paboTa ¢ (aioBoli cuctemoin u daitnamu, padora ¢ pynkuusmu functool u asIMOIa
(pyHK1IMYM U T.A.).

Tema 8. OcHoBHbIE OHOJIHOTEKH JJIs1 PaGOTHI € AJrOPUTMAaMH MAIIHHHOTO 00yYeHHs HA A3BIKE
nporpammupoBanusi Python

OcHOBHbIE OMOJIMOTEKH 1J1s1 pabOTHI C AJITOPUTMAMU MAILIMHHOTO OOYYeHHs Ha s13bIKe IporpamMmmupoBatus Python. O630p
6ubsuorek: TensorFlow, PyTorch, SKlearn, Matplotlib, Scipy, Pandas u rip. PeliieHre HEeKOTOPBIX PUMEPHBIX 3a/1a4 C
MOMOIIBI0 JaHHBIX Oubmotek. Matplotlib - 6ubnuoTeka Ha sI3bIKe POrpaMMUpoBanus Python aist BU3yanu3anyuy aHHbIX
JIBYMEpPHOH rpapuKoii.

Tema 9. AHain3 60JbIINX JAHHBIX HA sI3bIKE NMporpaMmupoBanusi Python

Amnanu3 GOJIbIIMX JAHHBIX Ha sA3bIKE MporpaMMupoBanus Python. O6ydeHue aHamm3y Gobimx JaHHbIX (padoTa ¢ Data
Science, coznanue Ha si3bike Python 3anpocoB SQL, Hamucanue Koa0B Jyist paboThl ¢ 6a3amu naHubix MySQL u Oracle).
Pa3paboTka cOOCTBEHHBIX TOANPOrpaMM-(PYHKIIME U MOyJIel it paGoThl ¢ GOJIbIIMMY OA3aMU JTAHHBIX.

5. IlepevyeHb Y4€OHO-METOJUUECKOT0 00€eCIeYeHHsI JJIsi CAMOCTOATEJbHONH Pa60Thl 00yJalOIUXCS 110
JUCHUILINHE (MO/LYJII0)

CamocrosiTesbHasl padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HeMoCPEACTBeHHOro yyactust. CamocTtosTeNbHast padoTa MOAPa3IeNseTcs] Ha CAMOCTOSITE/IbHYI0 paboTy Ha ayAUTOPHbIX
3aHATHUSIX U HA BHEAYIUTOPHYIO CAMOCTOSITENNbHYI0 paboTy. CaMocTosTe bHAS padoTa 00YYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (Pa3/esioB) JUCUMIUINHBI, TaK U TPOpadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHHUs1, HATIPABJICHHbIC Ha 3aKpEeIIeHUe 3HAHUI 1 OTPaOOTKY YMEHUIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHONH padoThl 00yYAIOIIMXCS perJaMeHTHPYeTCs HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI JIUTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiiok opraHu3aliK 1 OCYIIECTBICHIS 00pa30BaTEIbHOM eSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam CrielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 Bhiciero oopaszosanus Poccuiickoit @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa odpaszoBanust Poccuiickoit ®enepanu 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)
(penepanbHbi yHUBEpPCUTET"

IpaBuna BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00pPa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHambHOro oopazoanus "Kazanckuit (IpuBoskckuil) (eaepaibHblil yHUBEpCUTET"

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

SAEKTPOHHBH
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OHJIaH-KypC 00y4YeHUs PpOorpaMMHUPOBaHUs Ha si3bike Python -
https://netology.ru/programs/python?utm_source=google&utm_medium=cpc&utm_campaign=bdev_pd_ou_google_search&utm_content=

cTpaHnyKa caiita kagenpsl B VK - https://vk.com/comp_phys_kpfu

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)

OcBoeHMe TUCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Y€PE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
MPaBOOOJIAATE MM,

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

HcroyHuk B BUKUIIEANH -
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%D1

OTKpBITHII Kypc MalIMHHOTO 00yueHusi - https://habr.com/ru/company/ods/blog/322626/
Crarby 1o MaMHHOMY 00y4eHHIo - https://habr.com/ru/hub/machine_learning/

9. MeToandecKne yYKa3aHHSA VIS 00yUJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

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 Marucrepckoi nporpamme "MenuuuHcKas Gpusmika”.
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cucteMa. - URL: https://e.lanbook.com/book/157200 (mata obpamenust: 12.04.2023). - Pexum nocryma: 1jis aBTOpu3.
OJIb30BaTeIeH.

Kyxk, 10. A. MndopManvoHHbIe TEXHOJIOTHN: MYJIbTHMeMA | yueOHoe nocodue st By3oB / FO. A. JKyk. - 3-e uzg., crep. -
Cankr-IletepOypr : Jlans, 2021. - 208 c. - ISBN 978-5-8114-6683-2. - TekcT : 3neKTpoHHEI // JIaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/151663 (nata obpamenus: 12.04.2023). - Pexum
JOCTyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

HomnoJHuTeJIbHASI JUTEpaTypa:

Ionynaxos, /1. B. ITporpamMupoBanue B Python 3 : yue6noe noco6ue / J1. B. [Tonynanos, C. P. Admomera, A. M. E¢umos. -
Vpa : Baml'y, 2020. - 164 c. - ISBN 978-5-7477-5230-6. - TekcT : a1aeKTpoHHbIM // JIaHb : 3JIeKTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/179915 (nara ob6pamenwus: 12.04.2023). - Pexxum octyna: uist aBTOpH3.
HOJIb30BaTeNe.

[Mupodokora, C. H. [TporpammupoBanue Ha si3bike Python mist maGoparopHsix 3aHsATHI : yueOHoe 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:
12.04.2023). - Pexxum poctyna: sl aBTOpU3. NOJIb30BaTeNeH.

Kocunun, [. 0. SI3bik nporpamMmupoBanusi Python : yue6no-meroandeckoe nocodue / 1. 10. Kocunms. - Musck : BI'Y, 2019.
- 136 c. - ISBN 978-985-566-746-0. - Tekct : anekTpoHHbIi // JlaHb : 31eKTpOHHO-OMOIMoTeYHas cucrtema. - URL:
https://e.lanbook.com/book/180546 (narta obpamienus:: 12.04.2023). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENeH.
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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

IIpocpuits noaroroBku: MennnuHckas pusnka

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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