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1. IEJIH U 3AIAYM JUCHMUTLINHBI

Hean

CdopMupoBaTh KOMIETCHIIMM B 00JIACTH XpaHEHUs JaHHBIX HAa OCHOBE ITOHWMAaHHS
MPUHIMIIOB OPTaHU3ALMU CTPYKTYP JAHHBIX U OIEHOK BPEMEHHOM CIOKHOCTH METOJOB JOCTYIIA K
JIaHHBIM

3anaun:

Hayuntcst mcnosib30BaTh METOABI NMPOTHO3MPOBAHUS BPEMEHH pPAaOOThI alTOPUTMOB Ha
OCHOBE TEOPUHU BBIUYUCIHUTEIHHOW CIOXKHOCTH. M3yuuTh CHOCOOBI OpraHu3aluyd NaMsTH B
CTPYKTYpax JaHHBIX C IPOU3BOJIBHBIM JOCTYIIOM, TOHUMAaTh OCOOCHHOCTH peaUIOKAIlMU JaHHBIX U
KOPPEKTHOTO HCIOJIL30BaHUsI HUTEPaTopoB. M3y4UTh yCTPOWCTBO M MPHUEMBI PabOTBI CTPYKTYP
JIAHHBIX C OTPaHMYCHHBIM JOCTYIIOM: CTEK, O4Yepellb, MPUOPUTETHAsS odepenb. M3yunuTh MmpueMbl
BBITIOJIHEHHS] TPYNIOBBIX OMEPALMA M OTJIOKEHHBIX BBIUMCICHUN Ha MPUMEpPE JIepeBa OTPE3KOB.
M3yuuT CCHIIOYHBIE CTPYKTYpPBl JAHHBIX: CIUCKH W JepeBbs. M3yuuTh alropuTMbl pabOTHI ¢
pa3NMYHBIMM  BUJIAMU  JIEPEBbEB COPTHUPOBKU. HayuuThcsi peann3oBbIBaTh MHOXKECTBA U
O0TOOpa)KeHHS HAa OCHOBE JIEPEBHEB COPTHPOBKHU M XII-TAOJIHII.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHasa paucuumiimHa (MOMAYJb) OTHOCHTCS K 4YacTH MPOrpaMMsbl, (popmupyemoin
y4acTHUKaMU 00pa30BaTeIIbHBIX OTHOIICHH, M H3y4aeTCsl Ha BTOPOM Kypce.

2.2. Inst uzy4eHusi JTaHHOW y4eOHOM TUCIUTUTMHEI (MOTYJIs) HEOOXOAUMBI 3HAHUS, YMEHUS U
HAaBBIKH, C(OPMHUPOBAHHBIC NPEIIICCTBYIONIMMH TUCIUIUIMHAMU: MaTeMaThka, WH(OpMAaTHKa,
MIPOrpaMMHUPOBaHKE, OCHOBBI aJITOPUTMU3AIINH, TUCKPETHAS MaTeMaTHKa, IMHEHas anredpa, 3bIKu
MPOrpaMMHUPOBAHUS.

2.3. [Iepedenp mocnenyrOMMX y4eOHBIX JUCIMILIUH, AJIS KOTOPHIX HEOOXOAUMBI 3HAHUSA,
YyMEHUS U HaBBIKH, (OpMUpYEeMble JaHHOW Y4YeOHOW AUCIUIUIMHOW: MPOCKTUPOBAHUE
MH(OPMALIMOHHBIX CUCTEM, aITOPUTMBI M aHAJIN3 CII0)KHOCTH, UHTEJNIEKTYaJIbHbBIN aHaTUu3 JaHHBIX.

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA TNCHUIIJINHBI

IIporiecc ocBoeHMs AMCLUIUIMHBI HampaBieH Ha (JOpMUPOBaHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuii) B coorserctBud ¢ ®I'OC BO no cooTBeTCTBYIOLIEMY HANpaBiIeHHUIO
MOJTOTOBKH.

Ilepedyens nuIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHS N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUSI KOMIIeTeHIIUH

Nuauxkaropsl
Komnerenuus . PesyabTarhl 00y4eHust
KOMIIeTCHI I
[1K-2 Crnocobnoctb MK rik2.1 3HaeT BUJbI CTPYKTYP JaHHBIX, UX
pas3pabaTbIBaTh u|Cnocoben 3aIMUCBIBATh|OCOOCHHOCTH U XapaKTEPUCTUKU
aJanTupoBaTh MIPUKJIaTHOE [TPOTPAMMHBII KO B|YMeeT 3amuchiBaTh MPOTpaMMHBIN
porpaMMHOE OOeCrieYeHHe. |COOTBETCTBUM C TpeOyeMO#|KOJ C HCIOJIb30BaHHEM CTPYKTYp
MapaurMon JaHHBIX.
IPOrpPaMMHUPOBAHHUS Bnageer HaBBIKOM HCIOJIB30BAHUSA
KOHTEIHEePHBIX TUIIOB B
IPOrpaMMHUPOBAHUNU
NIK nk22 3HaeT OIICHKH CIIOKHOCTH
Crnocoben BbIOMpATH Y |BBINIOJIHEHUSI 3aIIPOCOB K JIaHHBIM
aHAJIN3UPOBATh CMOCOOBI|IPM  PA3IMUYHBIX  CIIOCO0AaX  HX
pelleHrs NPUKIAIHBIX 33a4, |OpraHu3aluu




YMmeer BHIOMpATh U aHATU3UPOBATH
crocoObl OpraHu3allMyd JaHHBIX B
IIPUKJIAJHBIX ITpOrpaMmax

Bnageer HaBBIKOM HCIIOJIB30BAHHUS
aCCOLIMaTUBHBIX KOHTEHHEPOB,
MHOYECTB U X3II-Ta0JIHIL

WK nk23 3naer TpeOoBaHUS K HHTEpdelicam
CrocobeH  aIanTHUpOBaTh HM|KOHTECHHEPHBIX THIIOB.
Moau(pUIMPOBATH YmMmeer aJIanTUPOBATh "
MPOrpaMMHOE 00€CIeUeHUE B|MOAM(PHUIMPOBATh AJITOPUTMBI B
COOTBETCTBUU C|COOTBETCTBHH C TPeOOBaHUSIMU K
TpeOOBaHUSIMU uHTepdercam KOHTCHHEPHBIX
THIIOB.
Bnaneer HABBIKOM
MPOrPaMMHUPOBAHUS UTEPATOPOB U
KOHTCHHEPHBIX THIIOB Ha S3BIKE
C++
I1K-3 Cnoco6noctb MK k3.1 3HaeT MaTeMaTHYECKHUE OCHOBBI

JIeMOHCTpauu odmmeHayYHbix|CriocoOeH WCIIOJIB30BATh |alnapara TEOPUU BBIYUCIUTEIBHON
0a30BBIX 3HaHUM|MaTeMaTHYECKHE 3HAHHUS  B|CJIOKHOCTH
MaTE€MaTUYECKUX u|npodeccuoHaIbHOM Ymeer ONpEEATh KJ1ace
€CTECTBEHHBIX HayK H|IeITEILHOCTH CJIOKHOCTH [0 QITrOPUTMY WIIU
MH(pOPMaAIIMOHHBIX TEKCTY MPOTpaMMBbI
TEXHOJIOTHI1; CIIOCOOHOCTD Bnaneer HaBBIKOM OLICHKHU
MIPUMEHSATD B IJIAHUPYEMOT'O BPEMEHU PpabOoThI
npodecCHOHATbHON mporpamMMbl TIpu BeIOOpE crioco0a
JEATETLHOCTH  COBPEMEHHBIE ee peanu3aluu.
SI3BIKU MIpOrpaMMUPOBAHMS,
OTIEpaIIMOHHBIE CHCTEMBI,
DIIEKTPOHHBIE OUOIHOTEKH U
MakeThl MPOTPAMM, CETEBBIC
TEXHOJIOTHH.
MK nk3.2 3naer TeopeTuyeckne OCHOBBI
Cnocoben MCIIOJIb30BaTh|IOCTPOEHUS CIIy4YailHbIX JEpPEBHEB,
TEOPETUUECKHUE MPUHITUTIBI | XAII-Ta0THI] i JICHUBBIX
MH(OPMALIMOHHBIX BBIYHCIICHHE B JIEPEBE OTPE3KOB.
TEXHOJIOT U B|YMEET peaau30BbIBATh CJIOKHbBIC
npodeccroHanbHOM CTPYKTYpbl [JAHHBIX Ha OCHOBE
JeITeIBHOCTHU 3HAHMUI 0 MPUHITUTIAX X
OpraHu3alu
Brnaneer TexHuKOW peanuzanuu
UTEpPaTOpPOB JUIsl AEPEBBEB U XOIII-
Ta0JIMIL
NIK k3.3 3HaeT OCOOCHHOCTH pealu3alluu
CrocobeH MIPUMEHSTH B|KOHTEHHEPHBIX THUTIOB B PA3TMIHBIX
npodeccroHanbHOM SI3bIKaX MPOrPaAMMHUPOBAHUS
NESATETLHOCTH  COBPEMEHHBIC| Y MeeT HCIO/IL30BaTh B
S3BIKM  TIPOTPAMMUPOBAHUS,|TPOPECCHOHATHHON N1eATEeTHbHOCTH
OTIepaIIMOHHBIE CHUCTEMBI|SI3bIKM  TIPOTpaMMHpOBaHus Java,

MaKCThI MMPpOrpaMM H CCTCBLIC
TEXHOJIOTHH

Python u C++.
Bnaneer HaBBLIKOM
MIPOrpaMMHUpPOBaHUS c




UCTIOJIb30BaHUEM CTaHJapTHON
ouobmuorexkun C++, KOHTEHHEPHBIX
tunos Java u Python




4. COIAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0BeM TUCIUIUITMHBI COCTABIISIET 3 3a4eTHBIX eauHuIlbl, 108 yacoB, mpakTudeckas nmoAarororka 108 gacos.

dopma NpoMEKyTOUHOM aTTecTaluu: 4 CEMECTp - 3a4€T C OLIEHKOM.

4.1. COAEPKAHME JUCIHATIAHBI, CTPYKTYPUPOBAHHOE ITO TEMAM, C YKA3AHUEM BU/I0B YYEBHBIX 3AHATHUI U OTBEJIEHHOI'O HA HUX

KOJIMYECTBA AKAJJEMUYECKHUX YACOB

Bunsbi yueOHoi#i paGoThl, BKJIIOYAs
CaMOCTOSATEJBHYI0 padoTy o0y4yarommuxcs

TPYA0EMKOCTDb (B 4acax)

DopmMbI
KonrakTHas padoTa
Ce TeKyLlero
Ne NpenoiaBaTe/isi ¢ 00y4aruMHUCH
/ Pazaen aucuunjJInHbl/ TeMbl Mec Camocros KOHTPOJISI
wn T CemuHapck
TeJabHas ycneBaeMoCTu
ue
Jlexumu | (mpaKkTU4iec Kontpoxs | pabora +
t P o0y4eHusi | KOHTPOJIb
KHe
3aHATHS)

1 (Ilporno3mpoBaHue BpeMeHH padoThbl NPOrpaMM 4 6 6 1 6 IIpoBepka
OTYETOB 10
1a00paTOPHBIM
pabotam

Tema 1. CpaBHeHHE BpeMeHH pabOThI aITOPUTMOB 3
Tema 2. BBeneHue B TEOpUIO BEIYUCIUTEIBHOM CI0KHOCTH 3

2 |KoHTeliHepbl ¢ MPOM3BOJIbHBIM J0CTYIIOM 4 6 2 6 IIposepka
OTYETOB 10
1a00paTOPHBIM
pabotam

Tema 1. MaccuBbl U KOHTEHHEPHI C KOHLIEBO BCTABKOM 2 2
Tema 2. CriocoObl OpraHu3anuy NaMsATH B KOHTEHHEPax ¢ IPOU3BOJIbHBIM 2 2
JOCTYIIOM

Tema 3. Jlek. 2 2




Bunsbi yueoHoii padoThl, BKJIIOYAs
CaMOCTOSITeJIbHYIO Pa0oTy 00y4aromuxcs 1

TPYAOEMKOCTH (B 4acax)

DopMbI
KonrakTHas padora
Ce TeKyuero
Ne npenoaasaTesis ¢ 00y4alOIIMMHUCS
u/n Pa3nen aycuMnIMHbBL/ TeMbI Mec CamMocTos KOHTPOJIsI
P Cemunapek TeJabHasi | YCIIEBA€MOCTH
Jlexuuu | (n aII::nqec Konrpoms | pabora +
1 P o0y4eHusi | KOHTPOJIb
KHue
3aHATHA)

3 |CTpyKTYpBbI JaHHBIX HA OCHOBE MOJTHOT0 OMHAPHOIO JepeBa 4 6 6 2 8 ITpoBepka
OTYETOB 1o
n1a00paTOpPHBIM
pabotam

Tema 1. JIBonuHas ky4a 2 2
Tema 2. JlepeBo OTpe3KOB 4 4

4 |Ccbl104HBbIE CTPYKTYPbI IaHHBIX 4 10 10 2 12 [IpoBepka
OTYETOB 1o
1a00pPaTOPHBIM
pabotam

Tema 1. CBsI3HBIN CIMCOK 2 2
Tema 2. [lepeBo noucka 2 2
Tema 3. ABJI-nepeso 3 3
Tema 4. Citydalinble 1epeBbs 3 3

5 Xom-tadauubl 4 4 4 1 4 IIpoBepka
OTYETOB 1o
1ab0paTOpPHBIM
pabotam

Hroro yacos 108 32 32 8 36




4.2. IIVIAH BHEAYJIUTOPHOM CAMOCTOSITEJIbHOM PABOTBI OBYUYAIOLIUXCS MO JUCHUIIIAHE

CamocTosiTeIbHAas pa6oTa 00y4alomuXxcs YuyebHo-
Cemect Bun Cpoxn 3aTpaThl Ouenovnoe MeToamHecKoe
Ha3Banue pa3jesia, TeMbl oGecnieueHne
P CaAMOCTOSATEJIBbHO | BBIIIOJIHECH BpEMECHHA CpeaACTBO
. CaMOCTOSITETLHO
il padoThI usi (uac.) N
i padoThI
OtueTsl no|Marepuanbl
1-3 nabopaTOpHBIM  |Kypca Ha
4  |lIporHo3upoBaHu€e BPEMEHHU pabOThI IPOTrPaAMM YWIII 6 patop yp
HeJeTn pabotam mwiatpopme MOC
DOMIC
OTtueTsl no|Matepuarbl
. 4-6 na0opaTOpHBIM  |Kypca Ha
4  |KouteliHepsl C MPOU3BOJILHBIM JIOCTYIIOM YWIII 6 patop yp
HeJeTn pabotam mwiatpopme MOC
DOMIC
OTueTsl no|Marepuainsl
7-9 1abopaToOpHBIM  [Kypca Ha
4 |CTpyKTyphl JaHHBIX Ha OCHOBE MOJHOTO OMHAPHOTO JepeBa YWIIIT 8
PYKTYPRLA P sep HEeAeN paboram mwiarpopme MOC
DOMIC
OTuetsl no|Marepuainsl
10-14 1a0OpaTOPHBIM  |Kypca Ha
4 |CcplnouHbI€ CTPYKTYPBI JaHHBIX YWIII 0 12 Oopatop yp
HeJeTn pabotam mwatrdopme MOC
DOMIC
OTuetsl no|Marepunainsl
15-16 1abopaTopHBIM  [Kypca Ha
4 XouI-rabauIsl YUIIII 4 parop yp
HeJeTn pabotam mwatdopme MOC
DOMIC
O611ast TPyA0EMKOCTh CAMOCTOSATEIbHOM paboThl IO JUCIMILIMHE (Yac) 36
W3 HUX 00bEeM CaMOCTOSTENBHON pabOTHI C UCIIOJIL30BAHUEM DIIEKTPOHHOTO O0yUEHUS U 36
JIMCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (1ac)

Buowr camocmosamenvnou pabomul: YV — evinoanenue ynpaxcnenuti, ¥ — ungpopmayuonnsiti nouck; JI — uzyuenue aumepamypui, 11 — nanucanue
KOMNbIOMEPHBIX NPOCPAMM.



4.3. COIEP KAHUE YYEBHOI'O MATEPHUAJIA

1. IIporHo3upoBaHue BpeMeHH padoOThbI MPOTrPaMM.

Tema 1. CpaBHeHHE BpeMeHU PabOThI aITOPUTMOB

[TpopunupoBumky Kona. OyHKIMH 1715 U3MEPEHHUs] BPEMEHH B PA3JIMYHBIX A3bIKaX MpOorpaMMupoBanust. GakTopsl, BAUSIONIME Ha BpeMsl pabOThI
nporpaMmsl. TecTupoBaHue IPOU3BOIUTENLHOCTH.

Tema 2. BBeneHnue B TEOpHUIO BBIUUCIUTEIBHOMN CI0KHOCTU

[IpencraBneHue o BEIYMCIUTENbHON CI0KHOCTH. CpeHas U MaKCUMaJIbHasl CII0)KHOCTb. ACUMITOTHUYECKUE OlleHKH. Kitaccehl croskHocTH. MeToab!
JI0Ka3aTeNNbCTBA OLIEHOK CIIOXKHOCTU. MccnenoBanue Cli0)KHOCTH HEKOTOPBIX aIrOPUTMOB.
2. KoHTeiiHepbl ¢ NPOU3BOJLHBIM J0CTYIIOM.

Tema 1. MaccuBbl 1 KOHTEHHEPHI C KOHLIEBOI BCTaBKOM

[Ipou3BosibHBIN OCTYyN C 3neMeHTaM. MTepaTopsl Mpou3BOIbHOIO JocTyma B sizbike C++. MaccuBbl ¢ M3MEHseMbIM pa3MepoM. Pearutokarius
3JIEMEHTOB M JOIYCTHUMOCTb UTEpaTOpoB. Peanusanysi KOHLIEBOW BCTaBKM 32 aMOPTHU3MPOBAaHHOE KOHCTaHTHOE BpeMs. Peanmzanus KOHTEHHEPOB
std::array u std::vector crannaptaoit 6ubnuorexku C++

Tema 2. CriocoObI OpraHnU3alny MaMsATH B KOHTEHHEPAX ¢ IPOU3BOJILHBIM JIOCTYTIOM.

JIByXypoBHEBasl cXeMa OpraHu3aluu namsTu. Peannsanus uTepaTOpoB NMPOU3BOJIBHOTO AOCTyHA IPU JBYXYPOBHEBOM OpraHu3alMM MaMsTH.
CpaBHeHuE cXeM OpraHu3aluy naMsatu. Peanusanys KoHTeHEpa ¢ KOHIIEBOM BCTaBKOM C JIByXYPOBHEBOM CXEMOM OpraHu3aluy naMsTH.

Tema 3. Jlek.

Konreiineps! ¢ iByxcroponneit BcraBkoid B Python u C++. Crioco0b1 peanu3anuu [BycTopoHHEH BctaBku. O030p peann3anuy KOHTeHHepa
std::deque crannaptHoif 6ubnamnorexu C++. Peanusanus aeka Ha OCHOBE LIMKJINYecKoro Oydepa.
3. CTpyKTypbl JaHHBIX HA OCHOBE MOJHOI0 OUHAPHOIO JIepeBa

Tema 1. /[Bonunas ky4a

Peanuzanus xpaHeHus mojHOro OWHApHOro JepeBa B maccuBe. [Ipoluenypbl ABHKEHHUS IO JE€PEBY CHHU3Y BBEpX U CBepXy BHHU3. MHBapuaHT
JBOUYHOM Ky4H. AJITOPUTMBI OCTPOCHUS JABOMYHOW KyUM M UX CIIO)KHOCTh. AJITOPUTMBI BCTAaBKM M W3BJICUYEHHUS 3JEMEHTOB M3 JBOWYHON Ky4H.
Peanu3zanus xonTelinepa std::priority queue crannaptaoi oubnuorexku C++. Peanuzanus nupaMugaibHON COPTUPOBKA U €€ CIOKHOCTb.

Tema 2. [lepeBo 0Tpe3KOB

AccouMatuBHbBIE onepanuy Ha oTpe3kax. CoxpaHeHHe pe3ysIbTaToOB BhIYMCICHUN. Brluncienre pe3yapbTaToB onepauuii Ha OTpe3Ke alropuTMOM
PEKYPCUBHOTO CIIyCKa M aJTOPUTMOM NOJbEMA. AJITOPUTMBI TIOUCKA B JIEPEBE OTPE3KOB M MX CIOKHOCTH. AJITOPUTMBI BBIIIOJIHEHUS 3aIIPOCOB Ha
U3MEHEHHE JTaHHBIX B JepeBe OTPe3KOB. ['pynmoBble OTNOKEHHbIE onepanuu. Peanusanus JeHUBBIX BBIUKCICHUH B JepeBe OTpe3koB. Peamuzanus
JiepeBa OTPE3KOB B CTUJIE CTaHAAPTHOM OnbanoTexn C++.
4. CcpL104HBIE CTPYKTYPbI JAHHBIX

Tema 1. CBsA3HBIN CIMCOK

Peanuzanus y3na B CChUIOUHOM CTPYKTYype NaHHBIX. Y3el JBYCBSI3HOTO crnucka. Peanuzanus ureparopa cnucka. Onepanuu BCTaBKU, yJaleHUS,
CKJICHKHM M MX CIIOKHOCTh. Peanuzanus kouteitHepa std::list crangaptHoii 6nbnuorekn C++. B3anmopeiictBue Meto1oB size() u splice().

Tewma 2. JlepeBo noucka



Omnpenenenue OMHApHOTO AepeBa Moucka. ¥Y3en ounapHoro aepea. [loctpoenue nepesa. Ilouck BcTaBka U yjajieHHE 3JIEMEHTOB B iepeBo. CriocoObl
peanuzauuu yaaineHus ysiaa. Mrepauus no nepeBy, peanusanus ureparopa. ClI0XKHOCTh onepanuil Moucka IpeaplIyliero u CiaeIyonero 3JIeMeHTa.
Peanuzanus xonTeitHepa std::set crangapTHoi Onbauorekn C++ Ha OCHOBE iepeBa MOUCKA.

Tema 3. ABJI-nepeBo

IIpobnema crokHOCTH onepaluii B 1epeBe noucka. CoaraHCUpOBaHHBIE U IOYTH cOaTaHCUPOBaHHbIE AepeBbs. Onepanyy 0OJUHAPHOTO U IBOHHOIO
noBopoTa. Hexkoropsie Bubl MOYTH COATaHCUPOBAHHBIX AepeBbeB. VIHBapuaHT KpacHO-4epHOTo nepeBa u ABJI-nepeBa. ANropuTmbl OanaHCHPOBKH
ABJI-nepeBa. Peanuzanus konTeitHepa std::set cranmapTHoi oubnroreku C++ Ha ocHoBe ABJI-nepeBa. CpaBHEeHHE CO CTaHIAPTHOM peaTnu3aiuei.

Tema 4. Ciiyualinble 1epeBbs

Omnpenenenue ciydaitHoro nepeBa. lcmonb3oBaHue cilydyallHBIX J€pEeBbEB B MpOrpaMMupoBaHMM. OLEHKH BBICOTHI CIIydyailHOro Jepesa.
PannomMu3supoBaHHbIE aITOPUTMBI pa3pe3aHusl U CIUSIHUSL 1epeBbeB. PaHIOMU3MPOBaHHBIE AITOPUTMBI yIaJI€HHs U BCTAaBKU U UX CJIOKHOCTb. JlepeBo ¢
HESIBHBIMHU KJtoYaMu. HesBHBIN KIIIOY HOCIENOBaTENbHOM MHIAeKcaluu. VTepaTop HMpOM3BOJIBHOIO JIOCTYyMa JUIsl €PEBAa C HESIBHBIMHM KJIHOYaMHU.
Peanu3zanus koHTelHepa B cTuiie cTanaapTHOi Onbnnotexku C++ Ha OCHOBE CIy4aiHOTO IepeBa C HESIBHBIM KIIIOUEM MOCIIEI0BATEIbHONW HHACKCAIUH.
S.  Xom-Tadauubl

[Mpuntun xsmmpoBanus. Xom-QyHKIHH, BUABl Xaul-pyHkiuii. CBoricTBa xsm-¢pyaknmii. Ctpykrypa std::hash crangaptaoit 6ubmmorekn C++.
HexoTtopsle anropuT™sbl X3MUPOBaHUS M UX peanu3anus. Xau-Tadaunbl. Kommsun B Xam-Tabnunax. CiucoyHbli U HIMKIMYECKUH CIOco0 pa3perieHus
KoJUTi3HMi. Mtepanus B Xam-tabnumax. XapakTepUCTHKH M ONTUMU3AIHs Xam-Tabnui. [loctpoenne KoHTelHHEpa Ha OCHOBE X3II-TA0JUI] U CBSI3HOTO
cnucka. Peanuzanus konteitnepa std::unordered set crannapraoit 6ubnuorexku C++.

4.3.1. IlepeyeHb CEMUHAPCKHX, MPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne | Nepaspenau| HaumeHoBaHHe CEMUHAPOB, IPAKTHYECKHX H JJA00PATOPHBIX TpynoeMKocTh OueHovHble dopmupyemble
n/H TeMbl pador (1ac.) cpeacraa KOMIIeTEHIM U
Bcero N3 anx (MHIMKATOPBI)*
4YacoB [PaKTHYeC
Kas
NMOAT0TOBK
a
1 2 3 4 5 6 7
1 1.1 Tema 1. CpaBHeHUE BpeMeHU PabOThI aITOPUTMOB 3 3 Otuetst noI1K-2 (MAK k2.1,
nadoparopusiM  |MJIK k22, MK rx2.3)
paboram [1K-3 (MK rixs.1,
MK nk3.2, UK nk3.3)




1.2 Tema 2. BBesieH1€e B TEOPUIO BBIUUCIUTEIIBHOM CIOKHOCTH OT4eTnl no|I1K-2 (MK nk2.1,
nadoparopusiM  |UJIK k22, MK rx2.3)
paboTtam I1K-3 (MAK nks.1,

NAK k3.2, UK rixs.3)

2.1 Tema 1. MaccuBbI M1 KOHTEHHEPHI C KOHIIEBOW BCTABKOM OT4eTnl no(I1K-2 (MK nk2.1,
nadoparopusiM  |MJIK k22, MK rx2.3)
paboTtam I1K-3 (MAK nxs.1,

NAK k3.2, UK riks.3)

2.2 Tema 2. CnocoObl opraHmszand MaMsITH B KOHTEHHEpax ¢ OTyeTnl no|I1K-2 (MAK k2.1,

MPOU3BOJILHBIM JIOCTYIIOM nabopatopubiM (MK k2.2, MK mk2.3)
pabotam [1K-3 (MOK k3.1,
MK nk3.2, UK nk3.3)

2.3 Tema 3. Jlek. Ortuersl mo([1K-2 (MAK nk2.1,
nabopatopubiM (MK k2.2, MK 1k2.3)
pabotam [1K-3 (MK k3.1,

NAK nks2, UK 11k33)

3.1 Tema 1. JlBonyHas Kyda OtueTsl mo|[1K-2 (MK nx2.1,
nadoparopusiM  |UJIK k22, MK rx2.3)
paboTtam [1K-3 (MK nks.1,

NIK nk3.2, UK nk3.3)

3.2 Tema 2. JlepeBo oTpe3KOB Otyersl no|[1K-2 (MK nk2.1,
nadoparopusiM  |MJIK k22, MK rx2.3)
pabotam I1K-3 MK 3.1,

MK nk3.2, UK nk3.3)

4.1 Tema 1. CBA3HBIN CIIUCOK Otuetsl mo([1K-2 (MAK nx2.1,
naboparopubiM | MK nk2.2, UK nk2.3)
paboram [1K-3 (MK k3.1,

MK nk3.2, UK nk3.3)

4.2 Tewma 2. JlepeBo moucka Otyersl no|[1K-2 MK k2.1,
naboparopubiM  |MJK k2.2, UK mk2.3)
paboram [K-3 (MK k3.1,

MK ks 2, UK 11x3.3)




4.3 Tewma 3. ABJI-nepeBo 3 3 OTueTsl o ([1K-2 (MK nk2.1,
nadoparopusiM  |UJIK k22, MK rx2.3)
paboTtam I1K-3 (MAK nks.1,

NAK k3.2, UK rixs.3)

4.4 Tema 4. Cityuaiinbie 1epeBbs 3 3 OTueTsl no(I1K-2 (MAK nx2.1,
nadoparopusiM  |MJIK k22, MK rx2.3)
paboTam I1K-3 (MAK nxs.1,

NAK nks2, UK 1k3.3)
XB1I-Ta0 U bI 4 4 OTtueTsl mo([1K-2 (MOK nk2.1,
nabopatopubiM (MK k2.2, MK mk2.3)
pabotam [1K-3 (MOK k3.1,
MK nk3.2, UK nk3.3)
Bcero 32 32

4.3.2. IlepevyeHb TeM (BONPOCOB), BHIHOCHMBIX HA CAMOCTOAITE/IbHOE H3y4YeHHe CTyIeHTAMH B PaMKaxX caMoCcTosTe1bHOMH padoTsl (CP)

1. I[Iporno3upoBaHie BpeMeHU padOThl IPOTPAMM.
2. KoHTeliHeps! ¢ MPOU3BOIbHBIM JOCTYIIOM.
3. CTpyKTypBl JaHHBIX HAa OCHOBE MOJIHOI0 OMHAPHOTO JepeBa

4. CchlI0YHBIE CTPYKTYPbI TaHHBIX
5. X31I-TabIub!
[TomHBIi IEepedeHb BOMPOCOB U 3aIaHUH IS CAMOCTOSTENILHBIX paboT JocTyreH Ha cTpanuie kypca B MOC Jlomuk.

4.4. METOIUYECKHE YKA3AHMS IO OPTAHU3ALIUM CAMOCTOSITEJBLHOI PABOTBI CTYJJEHTOB

Meroandeckue peKOMEHAAIMH 0 OPTraHU3aIlui CaMOCTOATEILHON PabOThI CTYACHTOB IOCTYIHBI Ha cTpaHulle Kypca B MOC [Jomuk.

4.5. IIPUMEPHASI TEMATHKA KYPCOBBIX PABOT (ITPOEKTOB)

He npenycmoTtpeHo.




5. YYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILINHBL (MOJLY.JI5T)

a) OCHOBHAS JIUTEepaTypa

1. IMaBnos, JI. A. CtpykTypbl 1 anroput™el 00padotku nanneix / JI. A. Ilanos, H. B.
[TepBoBa. — 2-e u3n., crep. — Caunkt-IlerepOypr : Jlanp, 2022. — 256 c. — ISBN 978-5-507-
44105-1. — Texcr : anekTpoHHbIH // JlaHb : 35eKkTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/207563 (nara ob6pamenus: 21.03.2023). — Pexum nocryna: ass
aBTOPU3. MOJIb30BATENCH.

2. Pomanenko, T. A. [IporpamMMmHbIe KOJUIEKIIMU AaHHBIX. [[poekTHpoBaHue U peanu3aius :
yaeO6Hoe mocooue st crio / T. A. Pomanenko. — Cankr-IlerepOypr : Jlanp, 2021. — 152 ¢. —
ISBN 978-5-8114-8207-8. — Tekcr : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/183217 (mara oopamenus: 21.03.2023). — Pexxum nocryma:
JUIsl aBTOPH3. TI0JIb30BATEIICH.

0) 1OMOJIHUTEIBLHASA JIUTEPATYypa

1. Troxaues, H. A. C#. AnropuTMbl ¥ CTPYKTYphl JaHHBIX : yueOHOe mocodue i By30B /
H. A. Trwoxkaues, B. I'. Xne6octpoes. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 232
c. — ISBN 978-5-8114-8247-4. — TekcT : 27eKTpOHHBIH // JIaHb : 371eKTpOHHO-OMOIHOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/172708 (nata o6pamenus: 21.03.2023). — Pexum
JOCTYTIA: JIISl aBTOPU3. TIOJIH30BATEINECH.

2. Kpyneniok, K. }0. Jlunamudeckue cTpyKTypbl JaHHBIX : ydeOHoe mocobue / K. HO.
Kpyuentok. — Hopunsck : HI'MU, 2013. — 154 c¢. — ISBN 978-5-89009-552-7. — Tekcr :
AJICKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — URL.:
https://e.lanbook.com/book/155905 (mata oOpamenms: 21.03.2023). — Pexum pgoctyna: s
aBTOPU3. MOJIb30BATENCH.

B) CIIMCOK aBTOPCKHX MeTOHYECKHX Pa3padoToK:

1. ITonHble MaTepUabl TIEKIUA, BKIIFOYAs IPUMEPHI TPOTPaMM U HATJISITHO-MILTIOCTPATUBHBIE
MmaTepuaisl. JloctynHel Ha ctpanune kypca B MOC Jlomuk.

2. VKa3zaHus TO BBINOJHEHHUIO JTAOOPAaTOPHBIX padOT W AN CAMOCTOSITENBHOM palboThI.
Hoctymnnsl Ha cTpanuiie kypca B MOC Jlomuk.

3. Buneosanucu nekuuil. JloctynHel 1o ccbuikam Ha ctpanuue Kypca B MOC [lomuxk.

r) 0a3bl JAaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIC H MNOUCKOBbIE CHCTEMBI:

1. ISO/IEC 14882:2020 Programming languages — C++ URL:
https://www.iso.org/standard/79358.html

2. JDK 11 Documentation. URL: https://docs.oracle.com/en/java/javase/11/

3. Python 3.10.4 documentation. URL: https://docs.python.org/3/

6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIIAITJIMHBI

6.1. YUEBHO-JTABOPATOPHOE OBOPYJIOBAHME:
1. Ayaurtopusi, OCHAIIIEHHAs! KOMITBIOTEPAMHU M CETEBBIM 000PYA0BAaHHEM.

6.2. IIPOTPAMMHOE OBECIIEYEHME:
1. Kommuekt paspaborumka mnpuinoxkenuid Java Platform (JDK) 11, Standard Edition
(pacnpocTpaHsiercsi OecIIaTHO).
2. NnrerpupoBanHas cpena pa3zpadorku NetBeans IDE 12 (pacnpoctpansiercst OecruatHo,
LGPLv2.1, GPLv2 with Classpatch exception).
3. ABromarmueckas mpoBepsitomas cuctema Ejudge contest management system 3.7.9.
(pactipocTpaHsieTcs OecIiaTHo).



4. Cpena paszpabotku Code::Blocks IDE 20.03 (pacnpoctpansieTcs: 6ecriaTHo).
5. S3bix mporpammupoBanus Python 3.9 (pacnpoctpansercst GecriiaTHo).

6.3. TEXHUUYECKHWE U 3JIEKTPOHHBIE CPEJICTBA:
NOC EDUCA, DOMIC, mnpe3eHTanmoHHOE OOOpYyIOBaHUE, IEPCOHATBHBIN
KOMITBIOTEP C BO3MOKHOCTBIO IEMOHCTpAIMHK Ipe3eHTanuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

HpI/I pcajm3anun JaHHOI'o Kypca UCIIOJB3YIOTCA CICAYIOIIUC 06pa30BaTeanble TCXHOJIOTHH:
TCXHOJIOTUU TpaguIMOHHOI'O OGy‘-ICHI/ISI, HUI'POBBIC TCXHOJIOTMHU, TCEXHOJOIMU HpO6JI€MHOFO
O6y‘leHI/Ifl, TE€XHOJIOTHH 06y‘leHI/IH B COTPYAHHUYCCTBEC, TEXHOJIOTHHM KOHTCKCTHOI'O O6y‘leHI/I$I,
HHTCPAKTUBHBIC TCXHOJOIMH, TCXHOJIOTHU JUCTAHIIMOHHOI'O 06yqu1/151, AKTUBHBIC IICJaroru4cCKuc
TCXHOJIOTHH.

8. OHEHOYHBIE MATEPHUAJIBI JUIA TEKYIIEI'O KOHTPOJIA A
INPOMEXYTOYHOU ATTECTAIIUN

8.1. OULEHOYHBIE MATEPHUAJIBI VIS BXOJTHOI'O KOHTPOJIS

BxonHo# KOHTpOIIb 0OecreYrBaeTCs BBIMOJIHEHUEM YUeOHOTO MIaHa MO MPEANIeCTBYIOIINM
JTUCLUATIITHHAM.
BxonHO# KOHTPOJB HE IPEAYCMOTPEH B BUJIE OT/IEIBHBIX MEPOTIPUSTHH.

8.2. OIEHOYHBIE MATEPHAJIBI TEKYIIETO KOHTPO.JIA

Texymmii KOHTPOJIb MPOU3BOJAUTCS MYTEM MPOBEPKU OTUETOB IO JIAOOPATOPHBIM paboTaM.
Nmeertcs 14 nabopaTopHbIX pabOT B KaXKA0H M3 KOTOPBIX OT 5 10 12 3a1aHuii 0JTHOTO U3 ABYX BHUJIOB:
BONPOCHI C Pa3BEPHYTHIM OTBETOM, 3aJaHMs Ha HAIMCAHUE IMPOrpaMM Ha YKa3aHHOM S3bIKe
nporpammupoBanus (C++, Python). Bece 3amanusa noctynssl Ha crpanuie kypca B8 MOC DOMIC.
OneHka 3a BbIMOJHEHUE Ja0OpaTOpHOl pabOTHI BBICTABISAETCS MPOHNOPLHMOHAIBHO YHUCITY
BBITTOJIHEHHBIX 33 JaHHA.

B kauecTBe npuMepa Janee NpuBOAATCS 3aJaHUs JJabopaTOpHOU paboTh 3

1. Omeemvme Ha credyowue 60npocul.

Ilouemy 6 knacce std::array umepamopul u CCblIKU HA IIEeMEHMbl 6ce20a 0ONYCMUMbL A 8
Kaacce std::vector - nem.

o [louemy maccugul 6ce20a XpaHam 21emeHmvl 00H020 muna?

® [Ipeononosicum, umo 6 npozpamme 8vl cobupaemecsb UCNOIb308AMb OOCMAMOUYHO MHO20
OUHAMUYECKUX MACCUBO8, NPUUEM UX PA3MeEDP 8 X00e pabomvl NPOCPAMMbL MONCENM CUTLHO
UBMEHAMbCS KAK 8 CMOPOHY Y8eludeHUs maxK u 6 CmopoHy ymeHvueHus. Cmoum iu 6 3mom
caydae ucnonvb3oeams Kiacc Std.:vector ons pabomol? QbocHytime omeem.

2. B pabome no uzyuenuio epemeru copmuposxu na C++ 3amenume vector Ha array u cpagHume
spems pabomwi. Coenatime 8bl8000bl.

3. B pabome no uzyuenuio epemenu copmuposku Ha Python zamenume list na ndarray u
cpasnume epems pabomol. Coenaiime v160061. CopmuposKy ciedyem 8blNOaHIMb MemoooM
numpy.sort(x).

4. Peanusyume na Python ¢ynxyuro cnycka 0o Hyas ¢ ucnonvzosanuem OubIUOmexu numpy.
3a0ana npamoyzonvuas mampuya uz yeavix Heompuyamenvrvlx yucen. C amoil mampuyeu
8LINOIHAIOMCA Cledyoujue npeobpaszosanus. B kasxcooll cmpoke Haxooumces MUHUMANbHYLLL
9leMenm, Nocie ue2o, dMOMm IJIeMeHM BblUUMAemcs U3 6cex J1eMeHmos CmpoKu. B
pe3yibmame 8 KaMCOOU CmpoKe OO0JICeH NOAYYUMbC Xoms Obl 00uH Hoav./anee
aumanocuuHoe npeobpazosanue vinonHsemcsa co cmonaoyamu.llpu pearuzayuu mpebyemcs
MAKCUMATILHO UCNOIb308AMb 6CMpPOeHHble PyHKYyuU. B yacmuocmu, Henv3s ucnoniv3oeamo
Yukvl, pexypcuro u m.o. Uuvimu crnosamu, peanuzayus OOJHCHA 3AKTIOUAMbC MOJLKO 8



8b1306ax 6cmpoeHnvix yHxkyuil. Iloockaska. Haoo ucnonvzosame @ynkyuio min u3 xuacca
ndarray c napamempom axis, bluumanue Mampuy u mpancnoHUposanue.

5. Omo 3adanue ona sazvika C++. Cozdaiime 6eKmop, UCNONb3YA, ALIOKAMOP U3 Npumepa 8
nexkyuu. [Iposepbme, npu KaAkux yCcio8usix NPOUCXOOUM PearloKayus 21eMeHmOo8 U KaK
onpeoensiemcs pasmep 8vloesieMoll obracmu. 3anuwume arcopumm onpeoeieHus pasmepa
pe3epsupyemol namsmu npu 6bINOJIHEHUU Memooda resize

6. Paspabomatime wabIOHHbLI KAACC, OAUZKUL NO BO3MOACHOCMAM K std::vector. B kauecmee
umepamopos 8 Hem MOJICHO UCNOIb308amb yKazamenu. Tpebyemcs peaniu3osamos mMemoobvl
resize, begin, end, push_back, pop back, xoncmpyxmopsl nepemewenus u KOnuposauus,
onepamopuvl NPUCBAUBAHUSL C CEMAHMUKOU NepeMeweHus U KONUPOBAaHus, ONepamop
unoexcayuu. Ilpu peannoxayuu s1emeHmos He 3a6vi8aiime UCNOIb308aMb QYHKYUIO MOVe.

B apxus nomecmume mexcmul npoepamm na C++ u Python, ¢paiin ¢ omuemonm.

B kauecTBe pe3ynbraTa HCHOIHEHHS pabOThI TpeOyeTCs MPEeJOCTaBUTh OTYET C OTBETaMHU Ha
BOIIPOCHI M TEKCTaMu mporpamm. [IporpamMmbl IpUKPETUISIOTCs B BUAE (HAMIOB C HCXOIHBIM KOJIOM.
OTBeTbI Ha BONIPOCHI MOKHO 3aIUCBIBATh B TETPAIH WM B JIEKTPOHHOM (opmare.

8.3. ONEHOYHBIE MATEPHAJIBI IPOMEXKYTOYHOI'O KOHTPOJISA

HroroBas cymma nepBUUYHBIX 0aJJIOB CKJIabIBAETCS U3 0AIIOB, TOMYUYEHHBIX 32 BBIMOJTHEHHE
naboparopHbIX padot (14 paboT ¢ MAaKCUMAIBHON OICHKOW B 5 0aJUTIOB) M OAJIJIOB, IMOTYYEHHBIX 32
BBITNIOJTHEHHE UTOTOBOM (3a4eTHOM) paboThl (MakcuMyMm 10 Gamos).

JU1 JOCTHKEHUSI COOTBETCTBUS ¢ OalbHO-pelTHHroBOM cuctemoi MI'Y nepBuuHble Oaibl
MEPECYNTHIBAIOTCA B aTTECTAI[MOHHbIE Oasuibl o Gopmye 3*max(x,20)+0.5*max(x-20,20), roe x —
nepBUYHbBIE OaITBl 32 Kypc. [laee orjeHKa BBICTABISETCS B COOTBETCTBUU C OAIbHO-PEHTHHTOBOM
cucremoit UI'Y (80 6amnoB — otnuyno, 70 6amioB — xopoiio, 60 6alijIoB — YIOBIETBOPUTEIHHO).

IIpumepHbIii NepevyeHb UTOTOBBIX 3aIaHUI J1JI51 32a4eTa ¢ OLeHKO.

1. PeanusyiitTe X31I-TaONUIIbI C UTEpALIEN HA OCHOBE OJJHOHAIIPABICHHOT'O CIIHMCKA.

Ha ocHoBe aepeBa OTpe3KOB peaau3yiTe NepeBO MOIMHOMHANbHBIX Xdmied. Jlins 3amaHHOMN
CTPOKM OOJNBIIONW UIMHBI CTPYKTypa JQHHBIX JIOJDKHA TIO3BOJIATH W3MEHSATh CHUMBOJBI B
MPOU3BOJIBHBIX MO3UIMSIX U CPABHUBATH MOACTPOKU MPOU3BOILHOM JUTHHEI 32 O(In n).

2. PeanmsyiiTe uTepaTop NPOU3BOIBHOTO AOCTyNa IS JBOWYHOTO JepeBa C HESIBHBIMHU
kmoyamu. Kpome storo, peanusyiite onepaTopbl NPUCBaUBAHUS U KOMUPYIOIINE KOHCTPYKTOPHI C
CEMAHTUKOW KOMMPOBAHMS U C CEMAHTUKOW MEPEMEIICHUS.

3. Peanusyiite metoasl lower bound(const T &x) u upper bound(const T &x) st ABJI-nepesa.
Kpome storo, peanusyiite ornepatopsl MPUCBauBaHUS U KOIUPYIOLIHE KOHCTPYKTOPBI C CEMAaHTHKON
KOIMPOBAHUS U C CEMAHTUKOM MepeMeIeHHs.

4. Ha ocHoBe kiacca set ¢ peanm3anueid B Bujie ABJI-nepeBa pa3paboraiite kiacc map. Kiace
JIOJKEH OBITh OJIM30K 110 BO3MOXKHOCTSM U 110 MHTpe(deicy K CTaHJapTHOMY KJIaccy map.

5. PeanusyiiTe Kjacc IPUOPUTETHOM oOdYepedau priority queue B COOTBETCTBHHM CO BCEMHU
METOAaMH M a0JI0OHHBIMU MTapaMeTpaMu, PUCYTCTBYIOMIMMH B cTanaapte C++.

6. Pazpabotaiite BHemHee pacmmpenue Ha s3bike C++ g Python, peanusyromee
IPUOPUTETHYIO ouepeab. Kakaplil aneMeHT odepenu OyaeT mapoi M3 IeJIoro YMclia, 337arolero
MIPUOPUTET, U MPOU3BOJILHOTO 00BekTa Python. Ouepeny nomkHa peann3oBeIBaTh METO I append(),
pop() u top(). Peanuzanuio Tpedyercs BHIOIHUTH 0€3 MCHOJIB30BaHUsI OMOIMOTEUHBIX KIIACCOB U
¢bynkumii C++. CraHgapTHBIA Kjacc vector HMCHoJb30BaTh MOXHO. /s Bo3Bpara 3HAYCHUS
METOAaMH pop U top ClIeqyeT HCIOIb30BaTh Kiacc tuple.

7. PaspaboraiiTe BHemHee pacmupenue Ha s3pike C++ mist Python, peanusyromiee nepeBo
oTpe3koB. MHTpedeiic MOXKHO pazpaboTaTh CaMOCTOATENBHO, OJTHAKO OH JIOJI’KEH MO3BOJIATh PEIIaTh
BCE 33/1a4M, KOTOPbIE UMEIOTCSI B COOTBETCTBYIOIIEH JTaOopaTOpHOU padoTe.

8. PaspabotaiiTe BHemHee pacimpenue Ha s3bike C++ mns Python, peanusyromee nex. B



Ka4yecTBE peaJM3alliil MOXKHO B3STh KOJBLEBOH AeK M3 JabopaTopHOM paboThl. Jlex momkeH
MO3BOJISITh XPAaHUTh MPOU3BOJIbHBIE 00beKTHI Python.
9. Paspabotaiite BHemHee pacupeHue Ha s3bike C++ g Python, peanusyromee aepeBo ¢

HESIBHBIMH KIIIouaMu. B kauecTBe 3HAYCHHUS JCPEBO JIOJDKHO MO3BOJIATH COXPAHITH MPOU3BOJILHBIC
00bexThI Python.

Paspaborumnkm:
4@ JIOLICHT Kupnuenko Koncrantun JIMuTpueBud

(moamnuce) (3aHMMaeMast 1OJIKHOCTbD) (®.1.0.)

[IporpamMma coctaBiena B coorBercTBUU ¢ TpeboBanusamu OI'OC BO mo HampaBieHUIO
noarotoBku 09.03.03 «[Ipuxnagnas wHpopmatuka» (ypoBeHb OakanaBpuara), yTBEpP)KICHHBIH
npukazoM MunucrtepcTBa oOpa3oBanus u Hayku Poccuiickoit @eaeparuu ot «19» centsiops 2017 r.
Ne 922, 3apeructpupoBanubiii B Muntocte Poccun «12» oktsiopst 2017 r. Ne 48531 ¢ nuzmMeHeHUsIMU
u gonojHeHusMu ot 26.11.2020 r., 8.02.2021 r.

[IporpamMma paccMoTpeHa Ha 3aceianuu Kadenpsl Anredpandeckux U HHHOPMALMOHHBIX
cucteM UMUT UT'Y «04» anpens 2023 r.

[Tpotokon Ne 9 3aB. kaenpoii {;M

Hacmosuwas npoecpamma, He moocem Ovbimb 60cnpou3gedeHa HU 8 Kakou ¢hopme bOe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomuuka npocpammsi.



