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1. MACHOPT PABOUYEN IPOT'PAMMBbI YUYEBHOMU
TUCHUILINHBI «I1]1.02 THOOPMATHKA»

1.1. O6nacte npuMeHeHus paboueil mporpaMmbl

Pabouast mporpaMma qUCIUTIIIMHBI SBJISIETCS] 4aCThIO 00pa30BaTEIHLHOM MPOTPAMMEI B

cootBercTBUM ¢ GI'OC CIIO no cnenuansHoctu 10.02.05 Obecneuenue

nH(}OpMaAITMOHHOM 0€30MTaCHOCTH aBTOMATU3UPOBAHHBIX CUCTEM

1.2. Mecro aucturuasl B ctpykrype IIICC3:

OIILI. O6menpodeccuoHaTbHBIA UK

[1/1.02 Uudopmaruka

1.3. Ilenu u 3ama4m TUCIMIUIMHEI — TPEOOBAHMS K Pe3yJIbTaTaM OCBOCHUS JUCITUTIIHHBIL:
B pesynbTaTe 0CBOCHUS TUCIUTIITUHBI 00YUYaIOMIUNACS TOJDKEH YMETh:

— BBINOJHATH PacyeThl C HCIOJIB30BAaHUEM IMPUKIAJHBIX KOMIIBIOTEPHBIX MPO-
rpamm;

— HCIOJB30BaTh CeTh MIHTEpHET U €€ BO3MOXKHOCTH JjIsi OpTraHU3alluKi OTEePaTUB-
HOTO 0OMeHa nH(popMaIrei;

— HCIOJIb30BaTh TEXHOJIOTUHU cOOpa, pa3MeIIeHUs, XpaHEHHU s, HAKOIIJICHUS, TIPe0o-
pa3oBaHMsI W TIEpeladyd JaHHBIX B NPO(EeCcCHOHATHLHO OPUEHTUPOBAHHBIX
MH(DOPMAIMOHHBIX CUCTEMAX;

— 00pabarpiBaTh U aHATIU3UPOBATH UHGOPMAIIUIO C MPUMEHEHUEM MPOrPaMMHBIX
CPEACTB Y BHIYMCIUTEILHON TEXHUKHU;

— ToJy4yaTh UHGOPMAIMIO B JIOKAJIBHBIX U TJI00QIbHBIX KOMIBIOTEPHBIX CETAX;

— TPUMEHSTH rpadUYeCKUe PEIaKTOPHI ISl CO3JIaHUs U PEAAKTUPOBAHUS n300pa-
JKCHUIM;

- TPUMEHSITh  KOMIIBIOTEPHBIE TPOrpaMMbl  JUIsl  Toucka  HWHGOpPMAIIHH,
COCTaBJICHHS 1 O(DOPMIICHHSI IOKYMEHTOB U TIPE3EHTAIUH.

B pe3ynbrate 0CBOCHUS TUCHUILUIMHBI 00yUarONIUNCs TOKEH 3HATh:

— 0a30BbI€ CUCTEMHBIE TPOTPAMMHbBIC MPOAYKTHI U MAKEThl MPUKIIATHBIX TIPO-
rpamm;

— OCHOBHBIE TTOJIOKEHHS U TIPUHIIUITBI TIOCTPOCHUSI CUCTEMBI 00pabOTKHU U Tiepea-
91 UHGOPMAIIHH;

— YCTPOMCTBO KOMIIBIOTEPHBIX CETEH U CETEBBIX TEXHOJOTUN 00pabOTKHU U TIepe-
na4yu uHopMaImu;

— METOJIbl ¥ MpUeMbl oOecreueHrs HHPOPMaMOHHON 0€3011acCHOCTH;

— METOJIbI U Cpe/ICTBA cOOpa, 00pabOTKM, XpaHEeHHUs, IEpeaadyy U HAKOIIJICHUS WH-
bopmariuu;

— 0OIIMI1 COCTaB U CTPYKTYPY MEPCOHATBHBIX AJIEKTPOHHO-BBIUUCIUTEIIBHBIX Ma-
e (OBM) 1 BEIYHCIUTETBHBIX CUCTEM;



— OCHOBHBIE IPUHIUIIBI, METO/IbI U CBOMCTBA HH(GOPMAIIMOHHBIX U TEICKOMMYHH-
KallMOHHBIX TEXHOJOTUH, UX 3PPEKTUBHOCTD.

1.4. KonuuecTBO 4aCOB Ha OCBOCHUE JUCIIUILIIHBIL:
MakcumaiibHOM yueOHOM Harpy3ku ooydarorierocst 196 4acos, B TOM 4ucIIe:
- aynuTOpHOW Yy4eOHOUW paboThl oOydaromerocs (00s3aTeTbHBIX YYEOHBIX
3aHATHi) 156 4acos;
camocTosITeNbHast pabota — 30 4acoB.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIUHBI 11]1.02
NHPOPMATHUKA

2.1. O6beM yueOHOM TUCIUIUIMHBI U BUIBI Y4€OHOM pabOThI

Bua yueOHoii padoThl O0bem yacoB
MaxkcumainbHast yueOHas Harpyska (BCero) 196
OO6s3arenbHast ayquTopHas yueOHast Harpyska (BCero) 156

B TOM YHUCJIE:

J1a00paTOPHBIC 3AHITHS (eciu npedyCMOmMpPEHO)
MIPAKTUYCCKHE 3aHATUS (eciu npedyCMOompeHo) 78
KOHTPOJIbHBIE pabOTHI (eciu npedycmompeHo)
KypcoBas pabota (IpoeKT) (eciu npedycmompeno)
CamocrogTenbHas paboTta obydatomierocs (Bcero) 30
[TpomesxyTounas arrectanus B popme 9K3aMEeH




2.2. TeMaTHU4eCKUM IJIaH U COJEPKAaHUE TUCIUILINHBI

HaumenoBanne Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOE H O0bem | YpoBeHb
pa3/iesoB U TeM npogeccHoHAIbLHO-OPUEHTHPOBAHHOE), 1a00pPaATOPHbIE | YAaCOB | OCBOEHHUS
U MpaKkTH4YecKas padoTa, NPUKJIAIHOH MOAYJIb (TIPH
HAJIMYMH)
Conep:xanue
Paznen 1. Undopmanms n nHGopMannoOHHAS JeATeJbHOCTD YeJ0BeKa
Tema 1.1. Copepxanue
HNudopmarus u ITonstre «mHDOpMaIUD» Kak (yHIAMEHTAIHLHOE TOHSTHE
MHQOPMAIIIOHHEIE coBpeMeHHOH Hayku. IlpencraBienne 00 OCHOBHBIX 5
MIPOIIECCHI WHQOPMAITMOHHBIX Tpolieccax, 0 cucreMax. KomupoBanue 1,2
unpopmaiun  HMHbpopmanms u  HHPOPMAIMOHHBIC
MPOLIECCHI
IIpakTHyeckas padéora 2
Tema 1.2. Copepxanne
IToxxons! k u3mepenuro | [Moaxoapl k U3MepeHu0 UHGOpPMALMHK (COACPIKATEIBHBIMH,
nHpopMaIu andaBUTHBIN, BEPOSTHOCTHBIN). EIWHWIEI W3MepeHUs
unpopmarun. Hupopmanmonnsie OOBEKTHI Pa3IUUYHBIX 5
BUIOB. YHHUBEPCANbHOCTh AMCKPETHOrO (UH(POBOro) 1,2
npezcraBieHuss uHpopmaruu.  [lepemavya u XpaHEHHE
unpopmaruu.  Ompenenenne  00BEMOB  Pa3IMUHBIX
HOcHTeNeH nHpopMauu. ApXuB HHGOPMALIUK
IIpakTHyeckas padora 2
Tema 1.3. Copep:xanue
Kommsrorep u [lpunnunel  mocTpoeHHs ~ KOMMbBIOTEpoB.  [lpuHImm
nudposoe OTKpBITOM  apXuUTeKTypbl. Maructpanb. AnmnapaTtHoe
IIPEACTABJICHHUE YCTpOWCTBO KOoMMIbIOTepa. BHemHAs mamsts. YcTpoiicTBa 5
nHpopMaImu. BBOZa-BeIBONA. llokomenns OBM. Apxutektypa OBM 5 1,2
YcrpoiicTBo nokosneHusi. OCHOBHBIE XapaKTEPUCTHUKH KOMIIBIOTEPOB.
KOMITBIOTEPA [Iporpammuoe obecnieuenue: KiaccUUKAMA W €ro
Ha3HAYEHHE, CETEBOE MPOrpaMMHOe oOecredeHne
IIpakTH4eckas padora 2
Tema 1.4. Conepxanue
Komuposanue [IpencraBierne o0 pa3nUYHBIX CHCTEMaxX CYHCICHHS,
nHpopmanuy. CUCTEMBI | MPE/ICTABICHHE  BEIICCTBEHHOTO YHCIa B  CHCTEME
CUHCTICHUS CUHCIIEHUsI C JIOOBIM OCHOBaHWEM, MEPEBOJ UYHCIA U3
HEJECATUYHON TIO3ULMOHHOM CHUCTEMBI CUHCIEHUS B
JeCATUYHYI0, TIepeBo]l BemecTBeHHoro uncna u3 10 CC B
npyryio CC, apudmernueckue neictsus B pasHbix CC.
[IpencraBineHrne YHCIOBBIX [AHHBIX: OOLIME NPUHLIUIBI 2 12
NpEeACTaBICHUS JaHHBIX, (POpMAThI IPEICTABICHUS YUCETL. ’
[IpencraBienne TEKCTOBBIX MAHHBIX: KOJOBBIE TaOIHUIIBI
CHUMBOJIOB, 00BEM TEKCTOBBIX JAHHBIX.
IIpencraBienne rpadUIeCKUX TaHHBIX.
[IpencraBnenre 3ByKOBBIX JaHHBIX.
[IpencraBnenne BUAEOAaHHBIX.
KonupoBanne qaHHBIX MPOU3BOIBHOTO BUIA
IIpakTH4eckas padora 2




Tema 1.5. Copep:xanue
DneMeHThI OcHOBHBIE TOHSTHS anreOpbl JIOTUKH: BBICKa3bIBaHHE,
KOMOMHATOPUKH, JIOTUYECKHE OTEePAIUH, MOCTPOCHUE TaOIUIBI UCTUHHOCTH
TEOPHH MHOXKECTB M | JIOTHYECKOTO BBIpaXeHUs. [ paduuecKkuii MeToa aireOphl
MaTeMaTHYECKOH norukd. llonstme MHOXecTBa. MOITHOCTE MHOXECTBA. 1,2
JIOTUKH Onepanuu HajJi MHOXKECTBaMU. PelieHue moruvyeckux 3aaad
rpaduIeCcKUM CIIocoO0M
IIpakTHyeckas padora
Tema 1.6. Copepxanne
Kommnerorepusle cetu: | KoMmbioTepHble ceT WX  kinaccudukaius. Pabora B
JIOKAJILHEIE CETH, CETh | JOKAJIBLHOW CceTH. TOmoJOTMH JIOKadbHBIX ceTeld. OOMeH 19
Hurepner nmanaeiMu. [moGambHast cets MuTepHer. IP-ampecarus. ’
[IpaBoBbIc OCHOBBI paOOTHI B ceTi IHTEpHET
IIpakTHyeckas padora
Tema 1.7. Copepxanne
Cnyx0b1 MuTeprera | Cnyx0Obl ¥ cepBuchl MHTepHeTa (3J7€KTpOHHAs IMOYTa,
BUJICOKOH(EPEHINH, (OPYMBI, MECCEH/PKEPHI, COMAITLHBIE
cetn). llonck B HMHTepHETE. DJICKTPOHHAS KOMMEPIIHS. 1,2
Hudpoeie CEPBHCHI rOCY/IapCTBEHHBIX YCIIYT.
HocroBepHocTh nHbopMmalyu B IHTepHETE
IIpakTHyeckas padora
Tema 1.8. Copepxanue
CereBoe xpaHeHHE Opranuzaiys JTHIYHOTO WH(QOPMAIIMOHHOTO TPOCTPaHCTBA.
JaHHBIX ¥ HudpoBoro | O6avHble XpaHWIKINA JAHHBIX. PasieeHue mpas 10CTyna
KOHTCHTA B 00nauHbix xpaHwiuinax. KommektuBHas pabora Han 12
JIOKYMEHTaMH. CoOmoneane Mep  0€30IMacHOCTH, ’
MIPEIOTBPAIIAFOIIUX HE3aKOHHOE pacnpocTpaHeHue
MEPCOHABHBIX TAHHBIX
IIpakTHyeckas padora
Tema 1.9. Copep:xanue
NudopmarnmonHas WNudbopmanmonnas 6e30macHOCTh. 3amuTta WHGOPMAIIUH.
0e301macHOCTh Wudpopmanmonnas Ge3omacHocTh B MHpe, Poccum.
BpenoHnocuble mporpaMmbl. AHTUBUPYCHBIE IMPOTPAMMBL.
beszomacHocte B HMHTepHeTe  (CeTeBBIE  YTPO3HI, 12
MOIIIEHHUYECTBO). TpeHAbl B  pa3BUTUU  IUPPOBBIX ’
TEXHOJIOTHH; PUCKH ©  TPOTHO3BI  HCIIOJNB30BaHUS
IUQPOBBIX TEXHOJOTHHA MPH PEIICHUH MPO(ECCHOHATBHBIX
3a1aumn
IIpakTHyeckas padora
Pazgen 2. Mcnonp3oBanne IpOrpaMMHBIX CHCTEM U CEPBHUCOB
Tema 2.1. Copepxanue
O6pabotka TekcToBbIE JIOKYMEHTBL. Buner IIPOrPaMMHOI0
uHbOpMAIUH B obecrieueHuss IS 0OpabOTKM TEKCTOBON WH(MOPMAITHH. 12
TEKCTOBBIX Co3maHne TEKCTOBBIX JOKYMEHTOB Ha KOMIIBIOTEpE '
mporeccopax (omeparnyu BBOJIA, pEAKTHPOBAHUS, (POPMATUPOBAHUS)
IIpakTHyeckas padéora
Tema 2.2. Texnonorun | ConepkaHue 12

CO3IaHUusA

MmuoroctpannyHble  JOKyMeHTB. CTpyKTypa IOKyMEHTA.
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CTPYKTYPHUPOBAHHBIX
TEKCTOBBIX IOKYMEHTOB

l'umeprexcToBbie nokymeHTHl. CoBMecTHas pabora Han
nokymeHToM. 111a0aoHEL.

IIpakTH4eckas padora

Tema 2.3. Copep:xanue
Komnerotepnas Kommeiorepras rpaduka wu e€ Buabl. DopmaTsl
rpaduka u MyJbTUMEeIUHHBIX (aitnoB. ['paduyeckue penakrops (11O
MYJIbTHMEIRA Gimp, Inkscape). Ilporpammel MmO  3amucd U 1,2
penaktupoBanus 3Byka (II0 AymmoMactep). [Iporpammer
penaktupoBanus Buneo (I10 Movavi)
IIpakTHyeckas padora
Tema 2.4. Texnonorun | ComeprkaHue
00paboTKH TexHonorun 00paboTKu Pa3IUYHBIX 00BEKTOB
rpaduuecKkux OObEKTOB | KOMIIbIOTEpHOM Tpaduku (pacTpoBble W  BEKTOPHEBIE 1,2
n300pakeHns, 00paboTKa 3ByKa, MOHTaXX BHJIEO)
IIpakTH4eckas padora
Tema 2.5. Copepxanne
IIpencraBnenue Buner xommnbioTepHBIX mnpe3eHTannid. OCHOBHBIE OSTarlbl
npoeCCHOHABLHON | pa3pabOTKM Mpe3eHTAalu. AHMMAlnUs B IMPE3CHTAIIUH. 1,2
nHbopmanuu B Buge | [la6mousr. Kommosuims 00beKTOB MpEe3eHTAIINH
pe3eHTalui IIpakTHyeckas padora
Tema 2.6. Copepxanne
WnTepakTuBHBIE U [punnune! mynsTuMeans. IHTepakTHBHOE TpEICTaBICHHE
MyJIbTUMETUAHBIE uHpOpMAITUH 1.2
OOBEKTHI Ha Clake IIpakTHyeckas padora
Tema 2.7. Copep:xanue
lMuneptexcToBoE Szpik  pasmetrku rtmneprekcta HTML.  Odopmienue
MIpEJICTaBICHUE TUTIEPTEKCTOBOM CTpaHUITEL. BeO-caiiThl 1 BeO-CTpaHHUIIBI 12
UHPOPMAaLTUH IIpakTH4eckas padora
Paznen 3. UndopmanmonHoe MoaeTHpoOBaHne
Tema 3.1. Copepxanne
Mogenu u [IpencraBaeHne O KOMIBIOTEPHBIX MOACSIX. Buasl
MOJICJINPOBAHHE. Mogeneil. AgekBaTHOCT, Mojaeiad. OCHOBHBIE —3Tarbl 1,2
OTarel MOIEIUPOBAHHA | KOMITBIOTEPHOTO MOJICTHPOBAHUSI
IIpakTH4eckas padora
Tema 3.2. Copep:xanue
Cruckw, Tpader, Crpykrypa wunpopManuu. Crmcku, rpadbl, JIepeBbs.
JepeBbs ANTOPUTM MOCTPOEHHUSI JiepeBa PELICHUI 1.2
IIpakTH4eckas padora
Tema 3.3. Copepxanne
Marematuueckue ANTOPUTMBI MOJCIUPOBAHUS KpaTyalIIUX MyTeH MEXITy
MOZIEIIN B BEpLIMHAMU (Anroputm JelkcTpsl, MeTton
pohecCHOHAIBHOMN TUHAMAYECKOTO TPOTPaMMHUPOBAHHUS). DJIEMEHTHl TCOPHH 12
oOmactu Urp (BBIMTPHILIHAS CTPATETHU)
IIpakTHyeckas padora
Tema 3.4. Conepxanue
Ionsatne anroputma u | [lonsarue anropurma. CaoiictBa anroputMma. CrocoObl 12
OCHOBHBIC 3amucn  anroputMa.  OCHOBHBIE — aNTOPUTMHUYECKHE ’
ITOPUTMHYECKHE CTPYKTYPBHI. 3amuch aIrOPUTMOB Ha SI3BIKE
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CTPYKTYpPBI nporpammupoBanusi (Pascal, Python, Java, C++, C#).
AHanM3 alrOpPUTMOB C MTOMOIIBIO TPACCHPOBOYHBIX TaOINI]
IIpakTHyeckas padora

Tema 3.5. Copepxanne

Amnanus AJITOPUTMOB B

CTpyKTypUpOBaHHbBIC THITBI JTAaHHBIX. Maccussbl.

npodeccuoHanbHON | BermomorarebHbIe aqropuTMbl. 3a1aur MOMCKa DIIEMEHTA C
oOnactu 3aJaHHBIMA CBOHCTBaMH. AHaJHM3 THIIOBBIX AJITOPUTMOB 1,2
00pabOTKM 4YHCEed, YWCIOBBIX TMOCIEAOBATEIBHOCTEH |
MacCHBOB
IIpakTH4eckas padora
Tema 3.6. Conepxanue
ba3rp1 jaHHBIX Kak ba3er qaHHBIX KaKk MOACHb peaMeTHON obmacT. Tabmuirsr
MOJIEJIb IPEJIMETHON | M peIILIMOHHBIC 0a3bl JAHHBIX 12
obnactn IpakTuyeckas padora
Tema 3.7. Texnonorun | ComeprkaHue
00paboTKH TabGmuunblil poueccop. [IprueMsr BBOJa, peAaKTHPOBaHNUS,
uHpopMaLuy B ¢dopmaTupoBaHus B TaOIMYHOM Ipoleccope. Anpecarus. 1,2
3IEKTPOHHBIX Tabnuuax | CopTUpoBKa, GPHUIBTPAIHs, YCIOBHOE (hOPMATHPOBAHUE
IIpakTH4eckas padora
Tema 3.8. Conepxanue
®opmynsl U GyHKIUHE B | @opMyinbl W QYHKIMH B 3JIEKTPOHHBIX — TaOJIHMIIaX.
SIEKTPOHHBIX Tabmuuax | Bcrpoenuble  GyHKIMM M HMX  HCIOJB30BaHHUE.
MaremaTryeckue u CTaTUCTHYCCKHE GyHKIUH.
Jlornueckue ¢pynkiun. @uHancoBbie GyHKIMU. TeKCTOBBIC 12
¢yHkuuu. Peanmzanusi MaTeMaTHYecKHX MoOJeNed B
3JIEKTPOHHBIX TAOIHIIaxX
IIpakTnyeckas pa6ora
Tema 3.9. Conepxanue
Busyanuzanysa gaHHbIX | Busyanu3zanmus JaHHBIX B 2JICKTPOHHBIX TaOIHUIIAX
B DJIEKTPOHHBIX 12
TaGmmIax IIpakTnyeckas pa6ora
Tema 3.10. Copepxanne
MogenupoBaHue B MogenupoBaHue B 3JIEKTPOHHBIX TaOMUIax (Ha mpuMepax
SIICKTPOHHBIX Ta0JIMLAX | 3a1a4 13 IpohecCHOHATBHON 001aCTH) 12
(na npumMepax 3ana4 u3 | [pakruueckas padora ’
npodeccCuoHaTbHON
00J1acTH)
Ipuxknagaoi Moay/b 1. OCHOBBI AHATUTHKH M BU3yaJM3alliM JAHHBIX
Tema 1.1. Copepxanne
Mopnenu naHHbBIX Hancrpoiixa Excel Power Pivot, TabJIMYHOe
NpeACTaBICHUE JaHHBIX, OKCIOPT JaHHBIX, MOJEIHU 1.2
JIAHHBIX, OOJBIINE TAaHHBIC
IIpakTH4eckas padora 1,2
Tema 1.2. Copepxanne
Busyanusauus faHHbIX | AHanuTuueckuii cepuc Yandex Datalens: OO6umit 19

0030p, BO3MOXHOCTH. Perucrpamnus, wuHTepdeiic.
Mapkernneiic, noakimoueHue. Co3gaHue 4YapToB H
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JanoopI0B

IIpakTH4eckas padora

Tema 1.3.
TToToKHM ma”HHBIX

Coneprxanue

Ananmutnuecknii cepuc Yandex Datalens: IToToxu

naHHbIX. [logkmroueHne kK cueTyuky Yandex METpUKu L2
IMpakTHyeckas padora
Tema 1.4 Copepxanne
Hpunstue penrennii Ha | Ananutuueckuii cepsuc Yandex Datalens: [Tpunstue
OCHOBC TaHHBIX pelleHnii Ha OCHOBE NaHHbIX. ['eomanHbie. TertoBbie 1,2
KapThl
IIpakTnyeckas padora
Tema 1.5 Copepxanne
[IpoexTHas paboTa. Ananmutnyeckuii cepBuc Yandex Datalens: PaGorta c
Keiic ananu3a maaHbiX | paraceramu. Kelic aHanusa JaHHBIX 12
IIpakTHyeckas padora
IpuknagHoi MOAYJIb 2. AHAINTHKA M BU3yaJu3anusi AaHHBIX Ha Python
Tema 2.1. Copepxanne
Benenue B sA3bIK WuTepakTuBHAs cpena nporpamMmmupoBanue Ha Python.
IPOTpaMMHUPOBAHUS Bop u BeiBox qannbix. @ynHkiuu print(), input(). Tursr
Python JIaHHBIX. MaTeMaTHIeCKUE OTepaItuy C MEeIBIMHI H 12
BEIICCTBCHHBIMH YHCIIAMHU
IIpakTH4eckas padora
Tema 2.2. ConeprxaHnue 1,2
OcHOBHBIE TloHssTHE  JIOTMYECKUX  BBIPAXEHUM U OMNEpalui.
AITOPUTMHYECKUE JIn3bIoHKINSA,  KOHBIOHKIMS, OTpuilaHue. TaOnwuia
KOHCTPYKITUH Ha uctuaHocTH. [lpoBepka ycnoBust B Python. Cunrakcuc
Python uactpykumii  if,  if-else,  if-elif-else.  Peanmzaums 1,2
[UKJINYECKUX anroputMoB B Python. ®ymkmus range().
Cunrakcuc 1mkia for, mukiaa while
IIpakTH4eckas padora
Tema 2.3. Copepxanne
Pabora co cnuckamu u | Tlonsite crnucka B Python. Co3nanue W cuUMTHIBAHHUE
CJIOBapSIMH criuckoB. OyHKIIMU 1 MeTO/bI cicKOB. [loHsATHE ClioBaps.
Orinmaust  cioBapedd ot cnuckoB. Co3gaHue  cloBaps. 1,2
Metonbl cioBapeil. [IpuMeHeHre CIUCKOB W CJIOBapeu B
PeaNbHBIX 3a7adax.
IIpakTHyeckas padora
Tema 2.4. Conepxanue
AHanmuTHKa JaHHBIX HA | [ToHSTHE JaHHBIX, OONBIIMX JaHHBIX. HaOopwl MaHHBIX.
Python ITnatdopma Kaggle. bubnmoreka Pandas. O6wexTsr Series
u DataFrame. ITonydyenne oOrieit nHpOpMAIK O JaHHEIX. 1,2
WHpekcanmuss 1O YCIOBUSM M W3MCHCHHE JaHHBIX B
Tabnuax.
IIpakTH4eckas padora
Tema 2.5. Copepxanne
AHanu3 JaHHBIX Ha TlonssTe  CTATHUCTHUKH,  OMMCATEIBLHOM  CTATHCTHUKH. 1,2

IMPAKTHYCCKUX

OnwcaTeabHBIN aHATN3 JaHHBIX. OCHOBHBIEC ONTUCATEIbLHEBIC
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puMepax CTaTHCTUYCCKUC BEITMYUHBI (dactora, cpenHee
apupMeTHIeCKOe, MeInaHa, MoJla, pa3Max, CTaHJapTHOE
oTKJIOHeHHE). DYHKIMM ONUCATENILHON CTaTHCTUKUA B
Python Pandas. IlpakTuka BBIYHCIECHUS OMHCATEIHHBIX
CTaTUCTHYECCKHUX BelanuuH B Python Pandas
IpakTHyeckas padora
Tema 2.6. Copepxanue
OcHoBel Busyanusanuu | HeoOX0auMOCTh BU3yaln3allid JaHHBIX JJISI  aHaIn3a.
JTAHHBIX [lonsatne wHayunoii rpaduku. bubamoreka Matplotlib.
[Tonsitue pucynka B Matplotlib. OcHOBHBIE  BHIBI
rpa¢ukoB  (THCTOTpaMMBI,  IUarpaMMbl  PAaCCESHHS, 1,2
quarpaMma pasmaxa, JIMHEHHBIH rpaduk, Kpyrosas
IrarpaMma, TEIUIOBBIE KapThl). OCHOBHBEIE TpaduiecKue
komaH 16l B Matplotlib
IIpakTH4eckas padora
Tema 2.7. Copepxanne
[IpoekTHas pabora XapakTepuCTHUKa OCHOBHBIX JTalloOB IIpollecca aHalln3a
«AHanu3 60JbIINX nmanHblx.  llogrotoBka  mamubeix.  HccrnegoBanue u
JAHHBIX B BU3yann3anusa JaHHbIX. llocTpoeHme mnpenckasarenbHON
npodeccnoHanbHON MOJICIIH. WHaTepriperanust  pe3y/ibTaTOB  aHAIW3a. 12
cepe» Peanm3zamust OCHOBHBIX 3TaroB Ipollecca aHaTu3a JaHHBIX
Ha IpuMepe Habopa AaHHBIX U3 IPOPECCHOHAIBHOM chepbl
IIpakTH4eckas padora
Ipuxknagnoii MoayJb 3. OCHOBBI MCKYCCTBEHHOT'0 HHTELIEKTA
Tema 3.1. Copepxanne
UckyccTBeHHBIN
MHTEJUIEKT: oHATHe, | CYIIHOCTh  TOHATHS  “WCKYCCTBEHHBIH  WHTEJUIEKT
chepbl MPUMEHEHHsT | UCTOPUS  Pa3BUTUS ~ HCKYCCTBEHHOTO  HMHTEIUIEKTa,
«CIIa0BIi»  WCKYCCTBEHHBIM  WHTEUICKT,  «CHJIBHBIIN 12
WUCKYCCTBCHHBI HWHTEIUICKT, CQepbl NPUMEHEHUS |
TIEPCIICKTUBEI PA3BUTHS MCKYCCTBEHHOTO MHTEIICKTA
IIpakTHyeckas padora
Tema 3.2. Copep:xanue
MamunHoe o0ydenue: | [ToHATHE W BHIBI MAIIHHHOTO OOYdYeHHs; OOy4YeHHE ¢
MTOHATHE, BUIBI yumresieM, oOydeHme Oe3 Y4uTens, 3aJada perpeccum,
3aaya KiacCU(UKAIMM, 3ajada KJIacTepu3aluu, OTOOp 12
JMAHHBIX TSI MOJIETH MAIllTHHHOTO O0YYeHHS
IIpakTHyeckas padora
Tema 3.3. Conepxanue
Oramsl pa3paboTku Otambel  pa3pabOTKH MOJENW MAIIWHHOTO OOydYeHHS:
MO/JIEJI MAIMHHOTO | OIpeJelicHHe MeH 1 33/1a4 (1eJh KaK MOJIeb pe3ylbTara,
o0yueHus. bBUOIHOTEKN | OTIMYHMSA 1EH OT 3a]a4, METPUKH JUIS OLICHKH PE3YIIbTaTa),
MaIIMHHOTO OOyUeHHUsI | cOOp W TOATOTOBKA J@aHHBIX, pa3paboTKa MOJIEIH, 12

TECTUpOBaHWE MojeNH (Bamuaanus Moxaenu). [Ipoomemsl
nepeoOydeHns. buOIMOTeKH MaMHHOTO 00yYeHUS

IIpakTH4eckas padora
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Tema 3.4
JluneitHas perpeccus

Conepxanue

IlonsiTve nuHEHHOW perpeccuu, ILieneBas (DYHKIHS,
JUHEHHOE YypaBHCHUE, TOMOCKEIACTHUYHOCTh JIaHHBIX;

moaoop  Ko3hQUIUMEHTOB  JIMHEHHOIO  ypaBHEHUS. 1,2
Co3manme, oOydeHHE W OIEHKAa MOIETH JHHCHHOU
perpeccun; HelTMHEeHHbIC (QYHKIHH
IIpakTHyeckas padéora
Tema 3.5 Copepxanne
Knaccuduxanms. Henu u 3anaun knaccudukauu. [Ipumeps! pemreHus 3a1a4q
Jloructrueckas KIaccu(UKAIMU ¢ TIOMOIIHIO HCKYCCTBEHHOTO UHTEILICKTA.
perpeccus JlunelHbi KnaccupuKaTop, THIEPILIOCKOCTh, OHWHApHAs
KIacCU(UKAIM,  MYJIbTHKIACCOBasS  KJIaCCU(DUKAIUS;
co3maHue, OOyYeHHEe W OICHKA MOJEIH JIOTUCTHICCKOM 12
perpeccum.
Marpuria omuOOK, METPHKH KadecTBa JIOTHCTHYECKOM
perpeccun
IIpakTH4eckas padora
Tema 3.6 Copepxanne
JlepeBbs peneHHiA. JepeBo pemreHuid, aTpuOyThl, 3G (HEKTUBHOCTh pa3OUCHMUS,
CrnyuaitHplii tec rIyOWHa JiepeBa, WJes aJropuTMa CliydaliHOro Jieca,
MPUHLMI MYJIPOCTH TOJIBI, CIy4alHbIN Jiec Ui pelieHus 12
3a/1a4y¥ KIACCU(PUKAINH U PETPECCUU
IIpakTH4eckas padora
Tema 3.7 Copepxanne
Knacrepuzanus Knacrepuzanus,  amroputm  k-cpegHmx,  IEHTpOun,
paccTossHUE ~ MEXJIy  TOYKAMH, pCIICHHE  3aJlauyd 1,2
KJIaCTepU3aIluN
IIpakTH4eckas padora
Tema 3.8 Conepxanue 1,2
000061eH e 1 Brimonaenune mpoekTHOU padoThl «Co3maHne CHHKBEHHOB
CUCTEeMaTH3aLus Y BU3yaJIbHOW KapThl 3HAHUI M0 MATHHHOMY 00yUYEHUIO)
OCHOBHBIX TTOHSITHH IO TpakThyeckas padora 12
MAaIIMHHOMY O0YYCHHIO
Tema 3.9 Copep:xanue
PazpaboTtka Moaenu Brmmonaenne mpoekTHOW pabota «Pa3paboTka momenu
MaIIMHHOTO OOYYeHHUs] | MAlNIMHHOTO  OOy4eHWst  JUIi  pelieHHs  3a]a4d
IUTS PELIeHUs 3a1a9n KJaccu(uKalum»: U3y4eHHEe, aHallM3 M IpeoOpa3oBaHUE 1,2
KIaccupuKaIyu TaHHBIX; BBIOOp MOJenu, ee oOydeHue; OlleHKa KadyecTBa
paboThI MoJIENH; pa3padoTKa MPE3CHTALNH; BBICTYILICHHE
IIpakTH4eckas padora
Mpuxaagnoii moayab 4. OcHoBbl 3D MoaeTupoBaHus
Tema 4.1 Copepxanne
Cucrema tpexmepHoro | CucTeMbl aBTOMAaTHU3UPOBAHHOTO MMPOCKTUPOBAHUS:
MOJCITHPOBAHUS ucropus, HazHaueHue, mpuMepsl. KOMITAC — KOMIIneke
KOMIIAC-3D LT. ABToMaTH3upoBaHHBIX ~ CucreM.  3amycK  CHUCTEMBI 12
OxHo JlokymeHTa KOMIITAC-3D. Unrepdeiic cucteMsl
IIpakTHyeckas padora
Tema 4.2 Conepxanue 19

OcHOBHBIC IIPUCMBI

HOCTpOGHI/IC TrCOMCTPUUYCCKUX TNPUMUTHUBOB (OTpe3KOB,
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CO3/1aHus
reOMETPUUYECKUX TeJl
(MHOTOTpaHHHKH, TeJa
BpALIEHUs, 3CKU3BL,
IpyMIIbL
TEOMETPHUUECKUX TEN)

OpPSIMOYTOJIEHUKOB, OKPY’>KHOCTH). MHOTOTpaHHHUKH U Tela
BpaLIECHU: BUJIBI MHOI'OI'DaHHUKOB, 3JIEMEHTHI

MHOTOTPaHHUKA,  TNPUMEPhI  TEOMETPUYCCKUX  Tell,
OTPaHUYEHHBIX TUIOCKMMHU TOBEPXHOCTSIMH, DJIEMEHTHI Tell
BpameHuss (odepkoBas o00pa3yromias, OCh BpallCHUA,
MIOBEPXHOCTh BpallleHusi, OCHOBaHUE). OCHOBHBIC MPUEMBI
MOCTPOCHUS ~ MHOTOTPAaHHMKOB W Tel  BpallcHHS.

IToctpoenune scknzoB. Co3naHue TPyl FEOMETPUYECKUX

Teln
IIpakTHyeckas padoTa 1
Tema 4.3 Conepxanue
Penaktuposanne 3 D | CymHOCTh ~ TOHATUSL  «PEAAKTHPOBAaHHE»,  3aJauH
mozenei. Coznanue 3 | pegakTHpoBaHHs 9CKU30B, 3d  Mojeneil, OCHOBHbBIC
D moneneii. Orceuenne | criocoObl pepaktupoBanus 3 D moneneit. Cosmanue 3 D 1
YaCTH JeTallu MoJieNiell ¢ 2JJeMeHTaMU 3aKpyrieHus (CKpYTIIeHHs) U 1,2
thackamu. Coznanve 3d Mojenel Mo IUIOCKOMY YepPTEXKY
MOCPEICTBOM OIepalliu «BpameHus». Pacceuenne aeranu
TUTOCKOCTBIO
IIpakTH4eckas padora 1
Tema 4.4 Conepxanue
Coznanne 3d moneneii | Beimonnenue mnpoekTHoi pabotsl «Co3JaHHEe aBTOPCKHX
npocreimmx o0bekToB | 3d Mozeneit»: BBIOOp MPOCTEHIINX 00bEKTOB  (OBITOBBIX,
TEXHUYECKUX W CTPOUTEIBHBIX) IS CO3JaHHUS MOJICIU 1
(caMOCTOSATEIPHO WJIM C TIOMOINBI0  TIPEMOJaBaTelIs); 1,2
o0ocHOBaHWE BBIOOpa, CO3JaHME MOJETH OOBEKTa,
MOJITOTOBKA MPE3EHTAINH U MIPEICTABICHNE BBIITOJIHEHHON
MOJENn
IIpakTH4eckas padora 1
IMpuxaagHoii MmoayJnb 5. Pazpadorka Bed-caiiTa ¢ HcnoJib30BaHHEM KOHCTPYKTOpa Tuiabaa
Tema 5.1. Copepxanne
Konctpykrop Tunbaa | O6mwmii 0630p. Bo3moxkHOCTH KOHCTpyKTOpa. bubdianoreka 1
osokoB. I'papuueckuit pemakrop Zero Block. Ilanens 1,2
yropaBieHus caiiramu. Beioop Tapuda. Ixcmopra koaa
IIpakTH4eckas padora 1
Tema 5.2 Copepxanne
Cosnanue caita Cosznanne caiita. Hagano pabotel. Hactpoiiku. HIpudr. 1
IIser. Co3nanue marmok. 12
IIpakTUyeckas padoTa 1
Tema 5.3. Copepxanne
Cosnanue pasnuusnbix | Co3manue  crpanmi.  Chucok — crpanun.  PaGorta ¢ 1
BUJIOB CTPaHUIL OTJCNBHBIMA CTPAHUIIAMU (HACTPOWKA, TPEATNPOCMOTP, 1,2
MyONTUKaIus, peJaKTHPOBAHKE, CITHUCKH)
IIpakTH4eckas padora 1
Tema 5.4. Copepxanne
Crannaprabsle Onoku | Co3gaHue IDHIWHTA U3 CTAHAAPTHRIX OJ0KOB Ha 1
BBIOpPaHHYIO TEMY 1,2
IIpakTUyeckas padoTa 1
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Tema 5.5.

Conepxanue

[Tanene HaBUTALIUU Hynesoii 610k (co3maHue, TaHeTH HaBUTAIMH, TOCTYITHBIE 1
aneMeHThl). PaboTa ¢ TekcToM, H300pakeHUSIMU 1 BUEO 12
IIpakTH4eckas padora 1
Tema 5.6. Copepxanne
Hacrpoiika rnmaBHOI CaiiT: HacTpolika JOMEHa, BBIOOp TJIaBHOW CTpaHUIIH, 1
CTPAaHMLIBI CTaTHCTHUKA, SIHAEeKC MeTpHKka, HacTpoiika HTTPS. 1.2
IIpakTHyeckas padoTa 1
Tema 5.7. Conepxanue 1
IIpoekTnas pabora ¢ | IpoekTHas pabora «Co3qaHue MHTEPHET-MAra3uHa 12
HCITOJIb30BAHNC IIpakTUyeckas padoTa 1 ’
KOHCTpyKTOpa Tuipaa
Ipuxknagnoi moaysnb 6. Texnosoruu npoaBnkeHus1 Bed-caiita B HTEpHeTE
Tema 6.1. Copepxanne
Hurepner-mMapkeTHHr | IHTepHET-MapKETUHT: TIOHATHE, UHCTPYMEHTH MHTEepHeT- 1
MapKeTHHIa, UCCIEIOBAaHUE KaK »3JIEMEHT MHTEpHET- 1,2
MapKeTHHTa
IIpakTH4eckas padora 1
Tema 6.2. Copepxanne
Meroap! mpoaBuwkeHUs | baHHepHass W KOHTGKCTHas pEKJIaMbl, pekiama B 1
B UHTepHeTe pacchuikax, pekiama B 010rax, coodmecTBax, COUUaIbHBIX 1,2
CETSIX; BUPYCHBIN MapKETHUHT
IIpakTH4eckas padora 1
Tema 6.3. Conepxanue
Paznnunele cioco6bl | CriocoObl  monydeHuss Tpaduka: omnpejaerneHue Tpaduka, 1
paboThI C KOJTMYECTBOM | OCHOBHBIE CIIOCOOBI TONYYeHHS Tpaduka, OCOOCHHOCTH 1,2
MMOCETHUTEIIEH KoHTeKcTHOH peknambl, SEO u SMO npoasuxeHust
IIpakTHyeckas padoTa 1
Tema 6.4. Conepxanue
ITouckoBas Onrummsanus koHTeHTa it SHaexc, Rambler u Google, 1
ONTUMU3alUs KOHTEHTA | MHASKCHPOBAHUE CaliTa MOMCKOBBIMU CHCTEMaMHU
IIpakTH4eckas padora
[IpoextHas  pabora  «IIpoekTHpoBaHWE  peKIaAMHON 1 1,2
KaMITaHUH B HuTepHete IRIE: KOHKPETHOM
MPOAYKIIUU/PEIICHUS/KOMITAHUW/ OpTaHU3AIIHID
CamocTosiTesibHast padoTa 30
IIpoMeskyTouHas aTTecTalus 10
Bcero 196

15




3. YCJOBHMSI PEAJM3ALIMM TPOTPAMMBLI YYEBHOM
JUCHMIIIAHBI «I1/1.02 UndopmaTuka»

3.1. MartepuajbHO-TeXHHYECKOE OOecneyeHue
Peanuzamus 1uCUUIUIMHBI TpeOyeT HAIWYHS:

— JlabGoparopuu «IIporpaMMHOro obecredeHusi U CONMPOBOXKIECHUS KOMITbIOTEPHBIX
CHUCTEM», OCHAIIICHHAsA B COOTBETCTBUU C M. 6.1.2.1. [IpumepHON mporpaMmsl 1Mo
npodeccuu/CrenuaaTbHOCTH.

Texnuueckue cpeacTsa 00ydeHUsI:

3aHATHA TPOBOJATCA B KOMIIBIOTEPHOM KJIacCe, OCHAIIEHHBIX HEOOXOIMMBIM

y4eOHBIM, METOUYECKIM, HH()OPMALIMOHHBIM, IPOTPAMMHBIM 00€CIICUEHHUEM.
3.2. UndopmanuonHoe odecnevyeHne o0yuyeHus

[lepeuenp yueOHbBIX U3IaHUN, HHTEPHET — PECYPCOB, TOTIOJIHUTEILHONU JTUTEPATYPHI.

OCHOBHbBIE HCTOYHHUKHU:

1. Tapuno, M.B. Uudopmatnka u wuHPOPMAIUOHHBIE TEXHOJOTHH :
y4eOHUK Il cpeAHero mnpodeccuoHanbHoro ooOpaszoBanusi/ M. B. [MaBpuiios,
B. A. KimumoB. — 4-e u3n., nepepadb. m nmor. — Mocksa : M3narensctBo Opaiir,
2022. — 383 c. — (IIpodeccuonansHoe oopazoanue). — ISBN 978-5-534-03051-8.
— Texcr : osnektponssiii // OOpaszoBatenbHas mmiaatgopma HOpaitt [cailT]. —
URL.: https://urait.ru/bcode/489603 .

2. Bonk, B.K. Uadopmaruka: yueOHOe mocobue s CpEIHEro
npodeccrnonanbHOro oopazosanms / B. K. Bonk. — Mocksa : U3patenscTBo IOpaiir,
2022. — 207 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-534-15149-7.
— Texcr : osnexktponssiii // OOpaszoBatenbHas mmiaatgopma HOpaitt [cailT]. —
URL.: https://urait.ru/bcode/496798

JIOTIOJIHUTEIbHBIE HCTOYHHUKH:
1. Topanze, [.JI. Undpopmatuka : ydeOHOE TOCOOME I CPEIHETO

npodeccuonanbHoro ob6pazoBanusi / 1. JI. Topamgze. — MockBa: W3gaTenscTBO
IOpaiit, 2022. — 158 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
15282-1. — Texcr : amekTpoHHbIH // OOpa3oBarenbHas miatgopma FOpalT [caiT].

— URL: https://urait.ru/bcode/497621
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2. Bonk, B.K. HUadopmatuka: yueOHOe mocobme mius  By30B/
B. K. Bonk. — MockBa : M3pgarensctBo IOpaiit, 2022. — 207 c. — (Bsiciuee
obpazoBanme). —  ISBN 978-5-534-14093-4. —  Tekct: DNEKTPOHHBIH  //
O6pazoBatenbHas atdopma Opaiit [caitT]. —

URL.: https://urait.ru/bcode/496784 (nata oopamenwus: 09.11.2022).
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4. KOHTPOJIb M OLIEHKA PE3VJbLTATOB OCBOEHHUSI YUYEBHOIi
JUCHUIIINHBI «I1/1.02 ”THOOPMATHKA»

KoHTposb 1 o11eHKa Pe3yJIbTaTOB OCBOEHUS yUeOHOM TUCIIUTLIUHBI

OCYHICCTBIACTCA MPCIIOAABATCIICM B ITPOLCCCE ITPOBCACHUA ITPAKTUICCKUX

3aHATHI U Ta0OPAaTOPHBIX padOT, TECTUPOBAHMS, & TAK)KE BBIMIOTHEHUS

00yJaroIMMUMUCS UHIUBUIYIBHBIX 3a1aHUHN, TPOCKTOB, HCCIICIOBAHMIA.

Pe3yabTaThl 00yueHus
(0cBOEHHBIE YMEHMNsI, YCBOCHHbIE 3HAHNS)

@opMBbI U METOAbI KOHTPOJA M OLEHKHU
pe3yabTaTOB 00yUeHHs

YMmenus:

BBITIOJTHATH PACUYETHI C HUCIIOJIE30BAHUEM
MPUKIAIHBIX KOMIBIOTEPHBIX IPOTPaMM;
UCTIOJIh30BaTh CeTh MIHTEpHET U ee
BO3MO>KHOCTH JIJISl OPTaHU3allMH ONIEPaTHB-
HOro 0OMeHa HH(pOpMaIHel;

UCTIOJIh30BaTh TEXHOJIOTHH COOPa,
pa3MeleHus, XpaHeHus1, HAKOTUICHHUS,
npeoOpa3zoBaHMs U TIEpeIaur JaHHBIX B
poeCCHOHAIBHO OPUEHTUPOBAHHBIX
WH(POPMAIIMOHHBIX CHCTEMAX;
oOpabaThIBaTh U aHAJTU3UPOBATH
UH(POPMAIHIO C TPUMEHEHUEM
MPOTPAaMMHBIX CPEJICTB ¥ BHIYHCIUTEILHON
TEXHUKH;

MoJTy4aTh HH(OPMAIUIO B JIOKATBHBIX U
r7100aTbHBIX KOMIIBIOTEPHBIX CETHX;
MPUMEHSTH TpapuIecKue peIaKTOPhI IS
CO3JIaHUs M PEIaKTUPOBAHUS N300paKeHUH;
MPUMEHSTh KOMITBIOTEPHBIC TPOTPaAMMBbI JIJIS
noncka nH(POPMAINH, COCTABICHHS U

oopmIeHHsT TOKYMEHTOB U IPE3CHTAINH.

HpaKTI/I‘-IeCKI/Ie 3aHATHA, JOMAIIIHAA pa60Ta,
TCCTUPOBAHUC

3Hanusa:

0a30BbI€ CUCTEMHBIE TPOTPAMMHbBIE
MPOJYKTHI U TAKEThI MPUKIIATHBIX TPO-
rpaMM;

OCHOBHBIE MOJIOKEHUSI U TPUHIIMUITBI
MIOCTPOEHUSI CUCTEMBI 0OPaOOTKHU U TIepeaa-
qu nH(POPMAIIHH;

YCTPOMCTBO KOMITBIOTEPHBIX CETEH U
CETEBbIX TEXHOJIOTUN 00pabOTKH U Mepeiadn

JlomanrHsist paboTa, TECTUPOBAHUE

18




nHpopmanuu;

METO/IbI ¥ IPUEMBI 00ECTICUCHUS
nH(pOpMaIMOHHON O€30TMIaCHOCTH;

METOJBI U CpeJICTBA cOOpa, 00paboTKH,
XpaHEHUs, Iepeladll ¥ HAKOTUICHUS UH-
dhopmaruu;

OOIIHNiIT COCTaB U CTPYKTYPY NEPCOHATHHBIX
AIEKTPOHHO-BBIYUCIIUTEIHHBIX MAIIHH
(OBM) 1 BBIUMCTUTEIBHBIX CHCTEM;
OCHOBHBIE TIPUHITUIIBI, METO/IBI U CBOMCTBA
WH(POPMAIIMOHHBIX M TEJICKOMMYHH-
KallMOHHBIX TEXHOJIOTUH, HX
3¢h(HEKTUBHOCTD.
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