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1. EJIb OCBOEHMA JUCIIUITJIMHBI

Hucuunnuaa «WHbopMaTuka» BXOAUT B mporpammy OakanaBpuata «OpraHuzamus u
TEXHOJIOTHH 3aIUThI HH(OpMaIuu (TIo 0Tpaciu WiH B chepe mpodhecCuOHATBHON IeITeTHOCTH )»
no HampasiieHuto 10.03.01 «Mudopmannonnast 6e3omacHOCTHY U U3yudaercs B 1 cemectpe 1 kypca.
Huctunmay peanmzyer Kadeapa mnpukiagHOro MCKYCCTBEHHOTO HWHTEIUIEKTa. JlucrurimHa
cocTouT U3 16 pazmenoB u 87 TeM U HampaBlieHa HAa U3y4YeHHE WH(POPMAIMOHHBIX MPOIECCOB,
MPOUCXOAAIINX B OOIIECTBE, METOJOB WM CPEACTB IOJYy4YeHHUs, TNpeoOpa3oBaHus, MeEpenay,
XpaHEHUs] ¥ WCIOIb30BaHUS HH(POPMAIMK, CBS3aHHBIX C HCIIOJB30BAHHEM HH()OPMAIMOHHBIX
TEXHOJIOTHIA.

Ilenpto oOCBOEHUS AMCHUIUIMHBI SBISETCS W3ydyeHUE HWHQPOPMAIIMOHHBIX MPOIECCOB,
MPOUCXOAAIINX B OOIIECTBE, METOJOB M CPEACTB IOJY4YeHHUs, TNpeoOpa3oBaHus, NEpenayw,
XpaHEHUsI ¥ WCIOJb30BaHUS HH(POPMAIMK, CBSI3aHHBIX C HCIIOJB30BAHHEM HH()OPMAIMOHHBIX
TEXHOJIOTHIA.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCIIAIIJIMHbI

OcBoenue qucuumiuHel «HPpopMaTHKa) HampaBieHO Ha (POPMUPOBAHHE y OOYyUAIOIIMXCS
CJICAYIOIIMX KOMITETeHIUH (YaCTH KOMIIETCHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00YYAOWUXCA NPU OCBOCHUU
OUCYUNTIUHDBL (Pe3YNTbMAambl 0C80EHUSL OUCYUNTIUHBL)

HMHaukaTopbl 10CTHKEHUs] KOMIIEeTEeHIMHT
(B paMKaX JJaHHOH AUCITUILIMHBI)
VYK-1.1 AHanu3upyeT OCTaBICHHYIO 3a/1a9y, BBIIEIAA ee
Crioco0OeH oCyIIeCTBIATh TIOUCK, |0a30BbIE COCTABISIONINE, OMPENEIISIET U PAHKUPYET
KPUTHYECKHUI aHAIIU3 U CHHTE3 |MH(pOpPMAaIHIo, TpeOyeMyto [Uis €€ pelleHHUs;

YK-1 uH(popManuK, TPUMEHSITh VYK-1.2 OcymiecTBisier mouck HHGOPMaUHK JUTS PELICHHS

CHCTEMHBIH MOJIXOJ IS MOCTABJICHHOH 3aJja4yl IO Pa3JInYHBIM TUIIaM 3alpOCOB,
peLIeHus TOCTaBICHHBIX 331a4  |Ipe/yUlaraeT BapuaHThl €€ PelleHNs 1 aHAJIM3UPYET BOZMOXKHBIE
TIOCJIEICTBHS MX MCIOJIBE30BaHUS;

HIndp Komnerenuus

CriocoOeH OleHUBaTh PoJb
nHpOpMannH, HHGOPMaMOHHBIX
TEXHOJIOTUH 1 MHPOPMAITMOHHON

0€30I1aCHOCTH B COBPEMEHHOM
o0111eCTBE, MX 3HAYECHHUE IS
obecrieueHns1 OOBEKTHBHBIX
oTpeOHOCTEN IMIHOCTH,
001IIeCTBa M TOCYAapCTBa

OIIK-1.1 OnenuBaeT pois nHpOpMAUU, HHHOPMAITHOHHBIX
TEXHOJIOTHI 1 HHPOPMAITMOHHON 0€30IIaCHOCTH B COBPEMEHHOM
00I11eCTBE;

OIIK-1

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JuctmuimHa «MHDOpMaTHKay OTHOCUTCS K 00si3aTenbHON 4YacTh Onoka 1 «JucrurminHb
(Moynu)» 0Opa3oBaTEeNLHON MPOTPAMMEBI BBICIIIETO 00OPa30BaHHUS.

B pamkax oOpa3oBaTenbHOM HPOTrpaMMbl BBICHIETO 0Opa3oBaHUs OOydaromIMecs TaKkKe
OCBaMBAIOT JApyrue JUCHUIUIMHBI W/MIUM  TPAKTHKH, CIOCOOCTBYIOUIME  JIOCTHXKEHHUIO
3aIUTAHMPOBAHHBIX PE3YJIBTATOB OCBOCHUS TUCIMILIHNHBI « THpOpMaTHKa.

Tabnuya 3.1. Ilepeuenv romnonenmos OII BO, cnocobcmsyrowux O00CMUICEHUIO
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUs OUCYUNTUHBL



IIpenecTBy1OIIKE Ilocaenyrwimue
MIugp Hauvenosanne uncﬁnzilnnnbl?’Mol;llynn, nncunnﬂnjlllil/;auollynn,
KOMIIETEH MU . .
NMPaKTHKH NMPaKTHKH
O3HAKOMHTENIbHAS TPAKTHKA;
DKCIUTyaTallMOHHAS TIPAKTHKA,;
[penmumuioMHas mpaKkTHUKa;
TexHOMOTHYECKAs TPAKTHKA;
UccnenoBarensckas
MIPAaKTHKA;
KommrekcHoe obecneuenue
3amUThl HH)OpMAIHU
Crioco0eH OCyIIeCTBISTh o0bekTa nHPpOpMaTH3ALINH;
MTOMCK, KPUTHICCKUH aHAIIH3 Cneyuanvhule pazoeinvl
VK-1 Y CHHTE3 UH(DOPMAIUH, Mamemamuxu (Memoowl
MPUMEHSTh CUCTEMHBIN onmumuzayuu) **;
MTOJIXOM JUTSL PEIICHUS Mooenuposanue npoyeccog u
IMOCTaBJICHHBIX 3a7a4 cucmem 3auunol
ungopmayuu**;
Memoovl npunamus
peueHu **;
Teopus cucmem u cucmemHuwiil
ananus **;
WudopmannonHsie
TEXHOJIOTUU;
Crioco6eH OlleHUBATh POJIb WudopmannoHHsle
uHpOpMaIH, TEXHOJIOTUU;
UHGPOPMAIIMOHHBIX OrneparoHHbIE CUCTEMEI,
TEXHOJIOTUH U Basbl JaHHBIX, CUCTEMEI
HHPOPMAMOHHOM yhpaBieHUs 0a3aMu TaHHBIX;
OIIK-1 0€e30I1aCHOCTH B Certu u cUCTEMBI IEpeaaun

COBPEMEHHOM 00IIIeCTBE, UX
3HaYCHUE IS 00eCTIeueHHS
00BEKTUBHBIX
MOTPeOHOCTEN TNIHOCTH,
00I11ecTBa M rOCY1apCTBa

HHPOPMALINH;
O3HaKOMHTeNbHAs IPAKTHKA;
OKCITyaTalMoOHHast IPAKTHKA;
Texuonornueckas IIpaKTUKa,

* - 3aMI0JIHSIETCS B COOTBETCTBHUHU ¢ Marpuuei komnereHuuii u CYIT OIT BO
** - 3JIeKTHBHBIC TUCLUIUTUHBI /TIPAKTHKA




4. OFBEM JIUCIUILINHBI 1 BUIbl YYEBHOM PABOTBI

OO61mmast TpyA0eMKOCTh AucHUIUTHHBI «THpOpMaTHKay COCTaBISET «4» 3aUeTHBIC CAMHHUIIEL.
Tabnuya 4.1. Buowl yuebHot pabomwl no nepuooam 0c8oens 00paz08amenbHoOl NPOCPAMMbL 8blCLULe20 00PA308aHUsL OISl OYHOU (hOpMbL 00YUEeHUsL.

Bun yuyeOHoii padoThI BCETO, ak.u. CeMeclT p(-bD)
Koumaxmmnas paboma, ax.u. 51 51
Jlexnuu (JIK) 17 17
Jla6oparopusie pabotsl (JIP) 34 34
[Ipaktuyeckue/cemunapckue 3ausatist (C3) 0 0
Camocmosimenvras paboma 06y4aouwuxcs, aK.u. 66 66
Koumponw (sx3amen/3auem ¢ oyenkoul), ax.u. 27 27
Oo0masi Tpya10eMKOCTh IH CHHUIJIMHbBI aK.4. 144 144
3a4.ell. 4 4




5. COAEPKAHUE JUCIUIIJIMHBI

Tabnuya 5.1. Coodepoicanue oucyuniunst (MoOYst) no 6u0am y4ebHou pabomwl

Bun
Homep | HammenoBaHue pazaesa .
pastena N —— Conep:xanue pasaesa (TeMbl) yueOHoM’
padoThI*
OCHOBHBIEC KOHIICTIIINH ¥ TePMHHEL [Ipeamer u
1.1 3agaun uHpopmaTrku. COBpEMEHHBIC JIK
HalpaBJICHUs
1.2 OcHOBBI pabOTHI B KOMAHIHOM HHTEPIIETATOPE JIP
13 Wudopmanus u e€ cBoiicrBa. CUTHAIIBI U JaHHBIE. JIK. JIP
Paznen 1 |Beenenue ) KoaupoBanue unhopmammu ’
CoBpeMeHHBIE acleKThl IPOrpaMMHUPOBAHUSI.
1.4 Knaccudukanms u o0nactu npuMeHeHUst JIK
COBPEMCHHBIX SI3BIKOB IIPOTPAMMHUPOBAHUS
15 BusyanbpHo0-07104HOE TIPOrpaMMHUpPOBaHKE, Kak P
) HWHCTPYMEHT CO3/1aHusl U yrpasiueHnus VR-mMupamu
2.1 HUcropus pa3zsutusi 9BM JIK
Apxurextypa O9BM. CocTaB BBIYUCIUTENBHON
2.2 CHCTEMBL: allllapaTHOE U IPOrPAMMHOE JIK
Brruucnurensusie obecneuenne. [Ipuanumnsr JxoHa ¢pon Helimana
Paznen 2
CHCTEMBI 2.3 OnepanoHHbBIE CUCTEMBI JIK, JIP
2.4 DailyIoBble CUCTEMBI JIK
25 Kommnproteprsie cetu. KnueHT-cepBepHas JIK, JIP
ApPXUTEKTypa
WurepnpuraTtop. ba3zoBelil cHHTaKCUC SI3bIKa
3.1 Python. Monens namsitu. TUIIBI TaHHBIX. JIK, JIP
Jlormueckue KOHCTPYKIWH. LIUKIIBI M1 BETBICHHUS
SI3b1K MPOrPAMMUpPOBAHH 39 Oynkrun. [lepenaua aprymentos. O0macth JIK, JIP
Pazgen 3 Pvthon BUAUMOCTH. CTEK BBI30BOB
y 33 0O6paboTka OmIBOK JIK, JIP
34 biouynas opranuzanus TPOrPaMMBbI. Moaynu u JIK, JIP
naxkeTbl. MeHepKep MakeToB pip
3.5 Ctunp Hanvcanus Kojaa, crangapt PEPS JIP
4.1 ba3oBble CTPYKTYpHhI IaHHBIX M UX CBOWCTBA JIK
Paznen 4 | CTpyKTypbl TaHHBIX 49 CraHJapTHbIE CTPYKTYpBI AaHHBIX si3bika Python u P
) 0COOEHHOCTH PabOTHI ¢ HUMHU
CaoiicTBa (aiina, myTh ¥ MAHUITYJISILHHU C
5.1 ¢aitnamu. Bugpl ¢aiinos, daiiisr ¢ JIP
N IOCJIEI0BATEJILHBIM U IIPOU3BOJIBHBIM JIOCTYIOM
Paznen 5 |PaGora ¢ daiinamu —
Omnepanuu ¢ Qaitamu: YTeHUE, 3aIUCh.
52 Texcroeie 1 OuHapHbIe daitnsl. Cepranuzanus JIP
JTAHHBIX
OCHOBHBIC TAPAJAUTMEI H UX 0COOCHHOCTH:
6.1 MIPOIIe Ty pHOE TIPOTPaMMHUPOBaHUE, OO BEKTHO- K
OpUEHTHPOBAaHHOE MPOTPaMMHIPOBAHUE,
(YHKIHOHAIBHOE TPOrPaMMHPOBAaHHE
OO0BEKTHO-OPHUECHTUPOBAHHOE ITPOTPAMMHUPOBAHHE
Pazgen 6 Tapaurmer B si3bIke Python. MaKancynsmmst, mommMopdusm,
MIPOrPaMMHUPOBAHUS 6.2 JIK, JIP
HacienoBanue. Kiaccel 1 00BEKTEI.
HacnenoBanue kinaccoB
@OyHKIMOHAIBHOE TPOrPaMMHUPOBAHHUE B SI3bIKE
6.3 Python. AHOHUMHBIE QYHKIIMU: CHHTAKCHC U JIK, JIP
KOHTEKCT UCITI0JIb30BaHus. JlekopaTopsl (GyHKIMH
ITonarue anroputma. Beruucaumocts. Mammnaa
7.1 Trropunra. bazosble aaropuTMudeckue JIK
Paznen 7 | Teopus anroputmoB npuHIUnel. Pekypeus
7.2 CI10)KHOCTb aJITOPUTMOB JIK, JIP
7.3 AJITOPUTMBI COPTUPOBKHU U TIOUCKA JIK, JIP
Paszen 8 Bubnuoreku Python mis 81 Busyanuzanus TaHHBIX TPY TIOMOIIH OHOIHOTEKH P

PCUICHMA HAYUYHBIX 1

Matplotlib




Homep
pa3nena

HanmeHnoBaHme pasaea
AMCUMILIHHBI

Conep:xanue pa3jesia (TeMbl)

Bun
y4eOHoi
padoTsI*

MPUKJIAJHBIX 3a1a4

8.2

PerieHue 3a1a4 CTaTUCTHKY U JIMHEHHOW anreOpbl
npu oMoy 6ubarorek NumPy u Pandas

JIP

8.3

Perenue muddepeHnnaibHbIX YpaBHEHUH,
WHTEPHOJISIIAS, TIONCK SKCTPEMYMOB TP ITOMOIIN
o6ubmmorek SciPy u SymPy

JIP

Pazmen 9

CucTeMbl KOHTPOIIS
Bepcuii (CKB)

9.1

HUcropus pazsutuss CKB. OcHOBHBIE KOHLENIUU U
tepmuHbl. Kiaccudukanus u coppemerasie CKB

JIK

9.2

HUcnonp3oBanue Git u opraamzanus padodero
npolecca Co3IaHus IPOrpaMMHOr0 obecriedeH s

JIP

Pazgen
10

SI3bIK mporpaMMUpPOBaHUS
C

10.1

HUctopus pa3Butus, 0COOEHHOCTH 1 001aCTh
npuMeHeHus s3bika C. [Iponece xoMnusanum
porpamMmm

JIK, JIP

10.2

OcHOBHBIE 3JIeMEHTHI cuHTakcuca. OObaBICHAE U
onpeJeNieHrne IEpeMeHHbIX. biouHoe ycTpoiicTBO
nporpamm. Oriepallii BBO/Ia-BbIBOJIa

JIK, JIP

10.3

OCHOBHBIE 3JIEMEHTHI CHHTaKCHCA. BeTBJ'IeHI/Ie,
IUKIIBI, OTICPATOPLI 6e3y0HOBHOFO nepexoaa u
MHOXCCTBCHHOI'O BI)I60pa

JIK, JIP

10.4

ApupmeTndeckre 1 JOTHIECKHe ONepaTophl.
VYuapHsle 1 OuHapHbIe ortepaTopsl. Oneparop
3ansTas

JIK, JIP

10.5

IToOuTOBEIE TIOTHYECKUE O1ICpaTopPhI

JIK, JIP

10.6

@ynxunn. CHHTaKCHYECKNEe KOHCTPYKINH JUIS
paboThI ¢ GyHKIHAMU: OOBSBICHUE, OTIPE/ICICHIE,
BbI30B. CTEK BBI30BOB

JIK, JIP

10.7

VYkazarenu u MaccuBbl. PaboTa ¢ ykazarensaMu u
anpecamu. AnpecHas apudmeruka. Pabora co
CTaTUYECKUMHU MacCUBaMU

JIK, JIP

10.8

Mojens mamsTH: BpeMs KHU3HHU, 00JIaCTh
BHJIMMOCTH, CBsI3bIBaHUE. Kitacchl XxpaHeHus,
3aJjaBacMbIe KJIFOYEBBIMH CIIOBaMH: auto, register,
static, extern

JIK, JIP

10.9

CTaTI/I‘IeCKaH U JUHAMHUYCCKas IIaMATh. (DyHKIlI/II/I
paboTHI ¢ AMHAMHUYECKOW maMsThio. Co3nanue
OJIHOMEPHBIX ¥ MHOTOMEPHBIX THHAMHYCCKHIX
MAaCCHBOB

JIK, JIP

10.10

Oyukiun. BapuaHTsl nepenavyn napaMeTpoB B
¢yHKIHI0. BapuaHTEl BO3BpaIeHus pe3yIbTaToB
13 QYHKIHH

JIK, JIP

10.11

@Oynkpn. OYHKIHHT ¢ TEPEeMEHHBIM KOJTHYECTBOM
mapaMeTpoB. Yka3aTens Tuma void. Ykazarenp Ha
(DYHKITHIO

JIK, JIP

10.12

O0paboTKa OMIKHO0K

JIK, JIP

10.13

OukTHBHBIE 00BBIICHNS 1 Makpockl. Co3nanne
«CIIOKHBIX» (COCTaBHBIX) TUTIOB JIAHHBIX:
oneparop typedef 1 MequaTopbl OOBSIBICHUSL

B (*, [], )

JIK, JIP

10.14

CTpyKTypHpOBaHHbIEC THIIBI JaHHBIX. CTpoka
CHUMBOJIOB, CTPYKTYpa, 00beANHEHNE,
nepeducieHue, OMTOBOE MojIe

JIK, JIP

Pazgen
11

TexHONMOTHH BUPTYaTBHON
pEeaNbHOCTH

OCHOBBHI pa3pabOTKH MPOrPaMMHOTO 00eCIICUeHUS
JUISL CUCTEM BUPTYAIBHON PEaTbHOCTH

JIP

Paznen
12

S13BIK IpOrpaMMHUPOBAHUS
C++

12.1

Hcropust pa3BuTHs, 0OCOOEHHOCTH M 00J1aCTh
npuMeHeHus s3pika C++. CpaBHeHue s13b1k0B C 1
C++

JIK

12.2

Ccbuiku. CpaBHeHue ¢ ykaszarensamu. [lepenaua
JaHHBIX B (PYHKIHUIO M X BO3BpAT C
HCIIOJIb30BAHMEM CCBIIIOK

JIK, JIP

12.3

BBoa-BeiBoa gaHHbIX. [ToHATHE MOTOKA U Oydepa.

JIK, JIP




Homep
pa3nena

HanmeHnoBaHme pasaea
AMCUMILIHHBI

Conep:xanue pa3jesia (TeMbl)

Bun
y4eOHoi
padoTsI*

OpraHu3anus MOoTOKOB BBOJIA U BBIBO/IA JJAHHBIX B
si3pikax C u C++. Pabora ¢ moTokamu

12.4

Pabora ¢ ¢aiinamu: 9TeHUE-3aMUCh, CHMBOJIBHBIH-
TEKCTOBEIH popMaT 1 X KoMOMHAWH. TEeKCTOBEIC
1 OnHapHBIC (ailiibl, 0COOCHHOCTH XPaHCHUS
JaHHBIX. DaiiIsl IPSIMOTO TOCTYIIA

JIK, JIP

12.5

OO0BEKTHO-OPHECHTUPOBAHHOE ITPOTPAMMHUPOBAHHE.
Krnaccer u 00bpexTh1. MoaudukaTopsl JOCTyMA:
public, private u protected. [Ipy>kecTBeHHBIE
¢byukumu 1 kiaacebl. KimroueBoe c¢i10Bo this

JIK, JIP

12.6

OO0BEKTHO-OPHUEHTUPOBAHHOE ITPOTPAMMHUPOBAHHE.
Opranusanus HacnenoaHus. [leperpyska
(GYHKIMH ¥ OTIEpaTOpOB.

JIK, JIP

12.7

OOBEKTHO-OPUEHTHPOBAHHOE ITPOrPAMMHUPOBAHHE.
[Moaumopdusm. BupryasnbHslie pyHKINHU 1
KJIaCCBL

JIK, JIP

12.8

[abnons! ¢hyHKIMIA 1 KiaccoB. OnpeaeneHue 1
KOHKpeTu3anus mabiona. BeiBog oparymenTos
11absoHa. MoJiennn KOMIMIISAINY 1a0JI0HOB

JIK, JIP

12.9

O0paboTKa UCKITIOUECHHIT

JIK, JIP

12.10

0O030p cTaHmapTHOW OHONIHOTEKH MIA0JIOHOB
(STL)

JIK, JIP

12.11

0O030p 6ubIHoTeKkH Boost

JIK, JIP

Pasnen
13

TecTupoBanue
MPOTrPaMMHOTO
obecrieueHns

13.1

Buapl TectupoBanus. [InanupoBaHue u cTpaterus
TECTUPOBAHUSI. ABTOMATH3ALUSI U COBPEMEHHBIC
(hpeliMBOPKH TECTHPOBAHMSI

JIK

13.2

COSI[aHI/IC MOIYJIBHBIX TCCTOB

JIP

Pasnen
14

ITapannenbHbie
BBIYHCIICHUS

14.1

[MapasienbHble aNrOPUTMBI U CUCTEMBI.
Knaccugukanus Beraucnutensubix cuctem. CPU
n GPU mporeccopsl. XapaKTepHUCTHKH
MapaijieIbHbIX aJITOPUTMOB

JIK

14.2

CoBpeMeHHbIE CyTTepKOMITbIOTepbl. CTaHIapThI
TapajulesIbHbIX BBIUUCICHUN: B3aUMOIEHCTBHE
MEXAY Y3J1aMHU CYTIEPKOMITBIOTEPA

JIK

14.3

Hpoueccm 1 IIOTOKH. anaBneHHe IIOTOKaMu

JIK, JIP

14.4

HapaﬂﬂeﬂLHI)Ie AJITOPUTMBI U X XapaKTCPHUCTHUKHU

JIK, JIP

14.5

Texnonorust OpenMPI. Hutu u mporeccsl.
[TapannensHble 1 TOCTIEI0BAaTEIbHBIE 00IACTH.
[MapannenbHble HUKIBL. ABTOMAaTU4eCcKOe
pacnapauleJIuBaHus LIUKIOB

JIK, JIP

14.6

Texnonorust MPI. OcHOBHBIE IPOLIEAYPHI U THIIBI
nmaaHbIX. Croco0b! mepenaun coobmenuii. [Tpuem
U TIepeiada COOOMIEHU MPOoLeccaMH.

JIK, JIP

14.7

Texuonorust OpenACC. O630p
npousBoautensHOCTH GPU B paznudaabIx
npunokeHnsX. CpaBHEHHE BBIYHUCIUTENBHBIX
yckoputeneid. OCHOBHbIE IPUHIIUIIBI JOCTHKEHHS
BBICOKOW MPOU3BOIUTEILHOCTH.

JIK, JIP

14.8

Texnonorus OpenACC. Mojenu nucrnosHeHus!.
Jupekrtussl paralallel, kernels, loop. ATpubyTs! n
PETHOHBI JaHHBIX. JonoIHNTEIbHBIE
KOHCTPYKIUH YIIPaBICHUS JaHHBIMH.
ACHHXpPOHHOE UCIIOJIHEHHUE

JIK, JIP

Paznen
15

OYHKIUOHAIBHOE
IpOrpaMMUpPOBaHHUE.
S13BIK IPOrpaMMHUPOBAHUS
Haskell

15.1

OCHOBHBIC TIPUHIUITEI (PYHKITHOHATEHOTO
mporpaMMmupoBanus. MHTepnperanus u
KOMIWIALHS (DYHKIIMOHATBHBIX IPOTPaAMM.
JleHuBBIE BEIYUCIIEHNS U ““OECKOHEYHBIE” CITUCKH.
IToToku 1 “3aBA3bIBAaHUE Y3JI0B”

JIK

15.2

OcuHoBHbIe d51eMenTHI s3b1Ka Haskell. CumMBOJIBL

JIK, JIP




Homep
pa3nena

HanmeHnoBaHme pasaea
AMCUMILIHHBI

Conep:xanue pa3jesia (TeMbl)

Bun
y4eOHoi
padoTsI*

Crnucku. Ctpoku. OnpeneneHue HoOBbIX TUIIOB
JaHHBIX. YTpaBIsiione KoHCTpyKuuu. Oneparun
BBOJIa-BEIBO/IA

15.3

Pabora ¢ pynkiusamu. OObsiBIeHNE 1
onpeneneane. KomOnnamms ¢pynkunii. OyHKInm
BBICITNX TOPSIIKOB. KappuHT 1 QyHKIMOHATEHOE
MpEACTaBICHUE JaHHBIX. PerysipHbie BRIPAKCHUS

JIK, JIP

15.4

OcHoBHI 1sIMOa-nucunciieHus. Pexypcus B
JIIMOIa-MCUUCIIEHHHN U ““yncToe” I1sIMOma-
HCUHUCIICHUE

JIK, JIP

15.5

ITapannenbHOE U KOHKYpEHTHOE
IporpaMMHupoBaHue. JICHUBbIE BEIUMCIICHHUS.
Ipocreiimmii napannenu3m: MmoHana Eval. Coopka
Mycopa JJIsl HUT€U U CIEeKYJISITUBHBIN
napajuIeNu3M

JIK, JIP

15.6

[TapainenbHoOe U KOHKYPEHTHOE
nporpamMMmupoBanue. PacnaparienuBanue
JIEHUBBIX TOTOKOB. KOHBEepHBIi mapaienusm.
[pocTeiimas KOHKYPEHTHOCTE: IIOTOKA 1
H3MEHsEMbIE ITepEMEHHBIC

JIK, JIP

Pasnen
16

CucTreMbl yIpaBIeHUS
6a3amu maHHbIX (CYB/)

16.1

Beenenwne B 6a361 naHHBIX. OCHOBHBIE (PYHKIIH
CYB/J. TepMmuHoIOrHs M KIacCH(UKAIUS

JIK, JIP

16.2

Pensiumonnas Mozennb naHubXx. OTHOIIEHHE,
cXema OTHOIIEHHUS, CBOMCTBA OTHOIIIECHHS.
WMunexkcupoBanue

JIK, JIP

16.3

AnmunuctpupoBanne CYBJ]. daiinoBbie
crucTeMbl. MeXaHu3Mbl Cpe/bl XpaHEHUs U
apxutektypbl CYBJI. MHaekcupoBaHue JaHHBIX

JIK

16.4

Tpan3akius Kak MEXaHH3M 00eCIICUeHHUS
HETMPOTUBOPEUUBOCTU JaHHBIX. CBOWCTBA
TpaH3akiuui. B3auMoBJIMsIHME TpaH3aKIHMI

JIK

16.5

VYpoBHU H30SIIMU Y POBHH OJIOKUPOBKH.
BrnokupoBka Kak CpeCTBO pa3rpaHUUEHUS
Joctyna. ONTUMH3aLUS PENSAIUOHHBIX 3alIPOCOB

JIK

16.6

CTpyKTypupOBaHHBIN s3bIK 3apocoB SQL.
OCHOBHBIE Ollepaliy PEISIIIMOHHON aIreOpsl.
BrImonHeHe oneparyii HaJl OTHOIICHUSIMH.
Bsenenune B SQL

JIK, JIP

16.7

CTpyKTypUpOBaHHEIN S3BIK 3amipocoB SQL.
OmepaTopsl MaHUITYIUPOBAHHS TaHHBIMH.
Hasuauenue u ctpykrypa oneparopa SELECT.

JIP

16.8

CTpyKTypUpOBaHHBIN S3bIK 3apocoB SQL.
Hcnonp3oBanue arperatHpix GpyHkuuii. Oneparust
TPYIIHPOBKH.

JIP

16.9

CTpyKTypHpOBaHHBIN A3bIK 3anpocoB SQL.
Pasnuunsie Tumnel JOINs: Cross, Inner, Outer (Left,
Right, Full), etc. Mcnonp30Banne KIIIOYEBBIX CIIOB
ANY, ALL, EXISTS

JIP

16.10

CTpyKTypupOBaHHBIN 361K 3apocoB SQL.
CrpykTypa 1 Ha3HaueHue oneparopoB INSERT,
UPDATE, DELETE

JIP

16.11

CTpyKTypupOBaHHBIN s3bIK 3apocoB SQL.
Omneparopsl onpeieneHnst 00beKTOB 0a3bl JaHHBIX:
CREATE, DROP, ALTER

JIP

16.12

CTpyKTypUpOBaHHEIH S3BIK 3ampocoB SQL.
[Iporpammusie monyu: Ilpencrasienus,
IIpOLEAYPHl, (PYHKINHU U TPUITEPHIL.

JIP

16.13

[IpoexTHpoBaHNe PEIANNOHHBIX 0a3 TaHHBIX.
Oranel npoektupoBanus. Mudonornyeckoe

JIK




Bun
Homep | HaumeHoBaHue pasnesa .
Conep:xanue pa3jesia (TeMbl) yueOHoi
pa3nesa AUCHMILTAHBI "
padoTsl
MIPOEKTUpOBaHKEe. MeTobl HH(OIOTHIECKOTO
IPOEKTUPOBAHUS
[TpoekTupoBaHue pesIIIMOHHBIX 0a3 JaHHBIX.
16.14 Onpenenenne TpeOOBaHMH K ONIEPALIMOHHON TIK
’ obcraHoBKe. [IpoekTupoBaHue ¢ HCTIOIB30BAHUEM
IIPUHLIUIIOB HOPMAIH3aLHU
[TpoekTupoBaHue PENAIMOHHBIX 0a3 JaHHBIX.
16.15 KonnenryanpHoe, Torndeckoe u GU3NIecKoe JIK
IIPOEKTUPOBAHNE

* - 3amonHsercs Tonbko 1o OYHOM dopme obyuenus: JIK — aexyuu,; JIP — nabopamophuie pabomsi; C3 —
npaxkmudecKue/ceMunapcrue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbBI

Tabnuya 6.1. Mamepuanvho-mexuuueckoe obecneuenue OUCYUNIUHbL

Tun aynuropuun

OcHalenue ayTuTOpHH

Crnenuaau3npoBaHHoe yueOHOe/1abopaTopHOe
o0opynoBanue, [1O 1 MaTepuaJibl 1151 OCBOCHUS
AUCHUTIUHBI
(MpH He00XOIMMOCTH)

JIekumoHHBIN Ki1acc AJist
MPaKTUYECKON
MOATOTOBKH, MTPOBE/ICHUS
3aHATUHN JIEKIIMOHHOTO
THMA, 3aHATUN
CEMHHAPCKOTO THIIA,

KommuiexT criermanu3upoBaHHOM Mebemnn: yueOHas 10CKa;
TEeXHUYECKHe cpe/icTBa: MIHTepakTUBHAS MaHeIb 86
nroiitmoB HUAWEI idea Hub S2 IHS2-86SA co
BcrpanBaeMbiM OPS komnsrorepom HUAWEI B kommuiekte
¢ noasmwxHoi moacraskoi HUAWEI idea Hub White
Rolling Stand 25, /IByx oobvextuBHas PTZ-snneokamepa
Nearity V520d, Cucremnstit 6ok CPU Intel Core 19-

IPOBCACHUA CEMUHAPCKHUX

JlexmmonHas Py TIHOBHIX i 13900F/MSI PRO Z790-S Soc-1700 Intel Z790 / Samsung
M BTy ATbHBIX DDR5 16GB DIMM 5600MHz 2mr1/ Samsung SSD 1Tb
KOHCYTETAINEH, TeKyTIero /Bupneokapra RTX3090 2; Mouutop LCD LG 27"
KOHTPOIIS 1 ’ 27UL500-W 6ensrit IPS 3840x2160 5ms 300cd 1000:1
. (Mega DCR) DisplayPort P HDMIx2 Audioout, vesa.
MIPOMEXKYTOYHOI )
ATTeCTAIIN, IIporpammuoe o6ecnequMe:unponyKTLI Microsoft (OC,
naket o(pHCHBIX NpuiIokeHuit, B T. 4. MS Office/Office
365, Teams, Skype). KomuuecTBo mocagouHbIx MecCT - 28.
Komruiekr criennann3upoBaHHoit Mebenu: yueOHast J0CKa;
TeXHUYECKHe cpezicTBa: VIHTepakTHBHAS MaHeb 86
nroiimoB HUAWEI idea Hub S2 THS2-86SA co
BcrpanBaeMbiM OPS komnsrorepom HUAWEI B koMmuiekte
¢ nmoasmxuoi moacraskoii HUAWEI idea Hub White
Kommneroteprsrit kmace st | Rolling Stand 25, [IByx o0sexTuBHas PTZ-Buneokamepa
TIPOBEACHUS 3aHATHN Nearity V520d, Cuctemnsiit 6mok CPU Intel Core 19-
npaktuko-nmabopatopaoro | 13900F/MSI PRO Z790-S Soc-1700 Intel Z790 / Samsung
XapakTepa, IPYIMIOBBIX U DDRS5 16GB DIMM 5600MHz 2t/ Samsung SSD 1Tb
CemuHapckas WHIUBUIYaIbHBIX /Bupneoxapta RTX3090 2; Monutop LCD LG 27"
KOHCYyJbTalMi, Tekymiero | 27UL500-W 6ensrii IPS 3840x2160 Sms 300cd 1000:1
KOHTPOJIS U (Mega DCR) DisplayPort P HDMIx2 Audioout, vesa.
IIPOMEKYTOUHON [Iporpammuoe obecneuenue: nmpoxykrel Microsoft (OC,
aTTecTalty. rakeT o(h)MCHBIX MpUIIOXKeHnH, B T. 4. MS Office/Office
365, Teams, Skype). [IporpamMmmusIii KOMIUIEKC 00y4YeHUS
MeTo/aM 00Hapy KeHHs, aHAJIN3a U YCTPaHEHHS
TTOCTICICTBIH KOMIBIOTEPHBIX aTak «Ampirey (ITK
«Ampire») (Bepcus s y4eOHBIX 3aBeneHuit). KommaecTro
OCAIOYHBIX MECT - 25.
Aypauropus i KommbroTepHsbli Ki1acc 1715 IPaKTUYECKOM MOATOTOBKH,
Hnst CaMOCTOSITEIbHON pabOThl | MPOBEACHUS 3aHATUH MPAKTHKO-T1a00paTOPHOTO XapakTepa,
CaMOCTOATENIbHOM | 0Oyd4arommxcs (MOXKeT CaMOCTOSTENIFHON pabOTHI, TPYIIOBBIX U HHIANBUAYATBHBIX
paboTsI UCIIONIB30BATHCS IS KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM

aTTeCTalluun




3aHATUH U KOHCYJIbTaLU),
OCHAIIIEHHas! KOMIUIEKTOM
CHeIUaTU3HPOBAHHON
MeOeJIi 1 KOMIIbIOTEpaMHU
¢ goctynom B DUOC.

KomMrutekT crieruanu3upoBaHHOi MeOemnu; yueOHas 10CKa,
TexHu4yeckue cpeacrea: Monoomok HP ProOmne 440 Intel 15
10500T/8 GB/256 GB/audio, monutop 24"; Mynsrumeana
npoekrop Casio XJ-V100W; DkpaH, MOTOPH30BaHHBII
Digis Electra 200*150 Dsem-4303

[Iporpammuoe obecnieuerne: IIpomyxTel Microsoft (MS
Windows, MS Office) — moamucka Enrollment for
Education Solution (EES) Ne56278518 ot 23.04.2019

KomnberoTepHsIii Ki1ace - yaeOHast ay THTOPHS IS
MIPAaKTHYECKOM MOATOTOBKH, 1a00PaTOPHO-IIPAKTHIECKUX
3aHATHH, TPYNIIOBBIX U HHAUBHYaJIbHBIX KOHCYIbTalUH,
TEKYyIIETO KOHTPOJIS U IPOMEXYTOUHON aTTeCTallly, a
TaK)Ke CaMOCTOSTENbHON paboThI

Komruiekr criennann3upoBaHHoit Mebeny; (B T.4.
9JIEKTPOHHAS J0CKA); MyJIbTUMEIUHHBIN ITPOEKTOP
BenqMP610; skpan moTopuzoBanHsblii Sharp 228*300;
nocka ayauropsas mosopotHast; Komrurext I1IK iRU Corp
317 TWR i7 10700/16GB/ SSD240GB/2TB 7.2K/
GTX1660S-6GB /WIN10PRO64/ BLACK + Kommext
Logitech Desktop MK 120, (Keybord&mouse), USB, [920-
002561] + Monutop HP P27h G4 (7VH95AA#ABB) (Y®-
000000000059453)-5mrT., Kommetorep Pirit Doctrindmr.,
10 nna OBM LiraServis Academic Set 2021 Cocras
naketa ACADEMIC SET: nporpaMMHBIif KOMILTEKC
"JINPA-CAIIP FULL". nporpaMMHBII KOMIUIEKC
"MOHOMAX-CATIP PRO". nporpaMMHBbIif KOMITJIEKC
"OCIIPH.

* - ayauTOpUS I CaMOCTOSTEIbHON paboThl 00yuatomuxcs ykassiBaercsi OBSA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE JTUCHUTIINMHBI

Ocnoenas numepamypa:
1. Cemectp | :

- Unpopmaruka. bazossiit kypc. Cumonosuy C.B., CI16.:ITutep, 2011 — 640

- Uzyuaem Python. Towm 1. 5-e uznanue. M. Jlytu, CII6.: Auanextuka, 2019 —

832 c.

- Python 3. Camoe Heobxomumoe. [Ipoxopenok H., [Iporos B., CII6.: BXB-

[TerepOypr, 2019 — 610 c.

- Anroputmsbl. CripaBoyHuk ¢ npumepamu Ha C, C++, Java u Python.
Xaitaemad JIx., [Tommuc I'., Cenkos C., CI16.: OOO "Anbda-kuura", 2017 — 432 c.

2. Cemectp 11 :

- s3Ik porpammupoBanus C. bpaiian Y. Kepnuran, JI.M. Putuu, M.:

Buneamc, 2019 — 288 c.

- Kak mporpammupoBats Ha C. 7-e uznanue. X. Jeiren, I1. Jleiren, M.:

BMHOM, 2017 — 1000 c.

- s3Ik iporpammupoBanus C. Jlekuuu u ynpaxuenusi. CtuseH [Ipara. M.:

Bunesamc, 2015 — 928 c.

- AnroputMmebl. CripaBoyHuK ¢ ipumepamu Ha C, C++, Java u Python.
Xaiineman J[x., [Tommuc I'., CenkoB C., CII6.: OOO "Anbda-kuura", 2017 — 432 c.

3. Cemectp 11 :

- A3k nporpammupoBanus C++. Ctpaycrpyn b., MapteiHos H.H., M: bunom,

2011.-1135¢.

- Kak nporpammupoBats Ha C++. 8-¢ uznanue. X. Jewren, I1. Jleliten, M.:

bunowm, 2020 — 1032 c.

- C++. Cesimennsie 3aanusd. Jproxepct C., CI16.: CumBon [Lmtoc, 2012 — 240 c.
- [laTTepHbI 00BEKTHO-OPUEHTHPOBAHHOTO MTPOCKTUPOBaHUs. ['amma 3., Xenm




P., Jlxxoncon P., Bauccuaec Jx., CII6.: ITutep, 2020 — 448 c.

- Anroputmbl. CipaBouyHHK ¢ nnpumepamu Ha C, C++, Java u Python.

Xaitaeman Jx., ITommuc I'., Cenkos C., CI16.: OOO "Anbda-kuaura", 2017 — 432 c.
4. Cemectp IV :

- OCHOBBI NapaJuIeIbHBIX BEIYUCICHUN I MHOTOIPOLIECCOPHBIX
BerunciuTeNnbHbIX cucteM. ['eprens B.I1., Ctponrusn P.I'., H.Hosropox: HHI'Y, 2003. — 179
C.

- [Tapannensusie Beraucienns. Boesoaun B.B., Boesogun Bn.B. , CII16.: BXB-
[TetepOypr, 2002 — 608 c.

- [TapannensHoe u pacnpenenennoe nporpammupoBanue Ha C++. Xpio3 K.,
Xpr03 T., M.:"Bunesame", 2004 — 672 c.

5. Cemectp V :

- [Iporpammupyit Ha Haskell. Yunn Kypt, M: JIMK Ilpecc, 2018 — 648 c.

- [Ipaktuka padots! Ha s3bike Haskell. P. ymxun, M: IMK Ilpecc, 2010 —
290 c.

- [TapannenbHOe ¥ KOHKYpeHTHOE nporpammupoBanue Ha a3bike Haskell. C.
Mapnoy, M.: IMK Ilpecc, 2014 — 372 c.

- CnpaBounuk 1o 361Ky Haskell. P. ymxun, M: IMK Ilpecc, 2008 — 544 c.

- basbl nannbix. [IpoexTrpoBanue, peanu3saiys, cConpoBoxaeHue. Teopus u
npaktuka. Konnommu T., berr K., M: Uzn. Jlom “Bunbsmc™, 2017 — 1440 c.

- SQL st mpocThix cMepTHBIX. 'pabep M. M.: M3natensctBo “Jlopu™, 2014 —
378 c.

- SQL ITonnoe pykoBoacto. [xeiimc P. I'podd, [Ton H., BaituGepr, Suapro
Hx., M: U3a. Jom «Bumbsimey, 2014 — 960 c.

Jononnumenvnas 1tumepamypa:
1. Cemectp I :

- The Computer Science Book: A complete introduction to computer science in
one book. Johnson Thomas, Canada: Leanpub, 2020, — 410 p.

- ABTOMaTH3aIMsl pyTUHHBIX 33Ja4 ¢ momoiibio Python: mpaktnyeckoe
pYKOBOJACTBE 7151 HaunHatoumx. Ceeiirapt Oi1., M.: "UJ] Bunssamc", 2017 — 592 c.

- Knnaccuueckue 3agaun Computer Science Ha si3bike Python. Koneny JI. CIT6.:
[Tutep, 2020 — 256 c.

- bonbmas kaura npoexros Python. Ceeiirapt 9. CII6.: [Tutep, 2022 — 432
c.;

- Uzyuaem Python: nmporpammupoBanue urp, Bu3yanusaius JaHHBIX, BeO-
npuioxkenus. Matuz 3. CII6.: [Tutep, 2020 — 512 c.

2. Cemectp 11 :

- AITOpUTMBI: IOCTPOEHUE, aHATIN3 U peanu3aliys Ha S3bIKe
nporpammupoBanusi Cu. Bopoxuos A.B., Bunokypos H.A., Mocka: MO®TU, 2007 — 452 c.

- [IporpammupoBanue u nuapopmaruka. AuToHOK B.A., UBanoB A.Il., Mockaa:
Ouzuueckuii pax. MI'Y um. M. B. Jlomonocosa, 2015 — 64 c.

- Pro Git. Version 2.1.x. Scott Chacon, Ben Straub, USA, New York: Apress,
2020 — 506 p. URL: https://git-scm.com/book/en/v2

3. Cemectp 111 :

- O0BbeKTHO-OpUeHTUpOBaHHOE MbleHue. Baiichensg M., CII6.: TTurep, 2014
— 304 c.

- O0BEKTHO-OpUEHTUPOBaHHOE MTporpammupoBanue: [Ipaktukym. [TaBnoBckas
T.A., Hlynax FO.A., CII6.: ITutep, 2006. — 265 c.

- CTpyKTypHI U aIrOPUTMBI 00paOOTKU JaHHBIX: 00bEKTHO-OPUEHTHPOBAHHBIN
noaxox u peanusanus Ha C++. Kybenckuit A.A. CII0.:bXB-IlerepOypr, 2004 — 464 c.

4. Cemectp IV :
- OcHOBBI napaiiienbHbIX BbiunciaeHuil. Tom 1 u 2. boraues K.1O., M.: U31-Bo



LI MI'Y, 2002 — 152 c.
- [TocnenoBaTenpHbIE U NTapauieabHble anroput™bl. Musep P., bokcep JI. M.:
bunowm. Jlaboparopust 3Hanwmii, 2006 — 406 c.
- Brenenue B napasuienbHble MeTOIbI perieHus 3a1ad. SIkodosckuii M. B. M.:
N3naTensctBo MockoBckoro yuuepcurera, 2013 — 328 c.
5. Cemectp V :
- 14 3aaumarenpHBIX 3cce o s3bike Haskell u pyHkimonanpsHOM
nporpammupoBHuu. Jymkus P. B., M.:/IMK, 2011 — 284 c.
- Uzyuaem Haskell. bubnuorexa nporpammucra. Mena A., CIIG.: [Tutep, 2015
— 464 c.
- bassl gannbix. CoseroB b. 1., Llexanosckuit B. /1., Ueprosckoii B.J[, M.:
FOpaiir, 2017 — 463 c.
- Beegenue B cucteMsl 0a3 manabix. et K. Jx. M.: 3. nom “Bunbsamc”,
2017.— 1328 c.
- ba3er mannbix. Kypc nekuuii 1 MmaTepuanbl s IPaKTHUYECKUX 3aHSATHI.
Kapmnosa W.I1., CII6., “ITutep”, 2013 — 240 ¢
Pecypcol ungopmayuonno-menexommynuxkayuonrot cemu « Mumepnemy:
1. O9bC PYJIH u croponnue 9bC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
HA OCHOBAHUH 3aKIIOYCHHBIX JOTOBOPOB
- DnexTponHo-oubamoTeunas cucrtema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynprant ctygaerTay www.studentlibrary.ru
- OBC «Tpowutkuii MOCT»
2. ba3bl JaHHBIX W TOMCKOBBIC CUCTEMBI
- DJIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https:// www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 013 camocmosmenvHol pabomol 00y4arOWUXcs npu
0CBOeHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexuuit no aucuurninuie «abpopmaTukay.

* - Bce yueOHO-METOMYECKUEe MaTepHajbl A CaMOCTOSTENbHONW paboThl 00y4YarOLINXCs
pa3MenarTcsl B COOTBETCTBUHM € JEHCTBYIOIUM NOPSAAKOM Ha cTpanule aucuuianisl B TYHUC!

8. OIEHOYHBIE MATEPHAJIbI M BAJLIbHO-PEITHHIOBASI CUCTEMA
OLEHUBAHHMSI YPOBHSI C®OPMHPOBAHHOCTM KOMMNETEHLUI MO
JTUCHUILINHE

OneHouHble MaTepuanbl W OaUIbHO-PEUTHHTOBAs CUCTeMa* OLEHHBAHUS YPOBHS
c(OpPMUPOBAHHOCTH KOMMETEHIMHA (YaCTH KOMIETEHIIMIi) 10 WTOraM OCBOCHMS JAUCIUILIMHBI
«Mupopmatuka» mnpencrasieHsl B llpunokennn K Hacrosmed PabGouelt mporpamme
JUCLUTIITUHBL.

* - OM u bPC dopmupyrorcst Ha ocHOBaHHH TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTrO akta PY /IH.



