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Kommnueke ocHoBHBIX xapakTepucTuk JOOII

[Iporpamma pa3zpaboTaHa B COOTBETCTBHHM CO CIEAYIOINIMMU HOPMATHUBHBIMU
JOKYMEHTaMU:

o ®epepanbHblil 3ak0H OT 29 aexadps 2012 r. Ne 273-03 «O6 ObpazoBaHuu B
Poccniickon @enepanun»;

o ®denepanbublii 3ak0H Poccuiickoit @eneparuu ot 29 nexadps 2012 r. No 273 -
@3 «O0 obpazoBanuu B Poccuiickoii @eaepannny.

e [Ipuxa3 MunncrepcrBa npocsemenus Poccuiickon ®enepanyu 0T
09.11.2018 1. Ne 196 «OG6 yrtBepxkaenun Ilopsiaka opraHuzauuu u
OCYILIECTBICHUSI 00pa30BaTEIbHONU MAESITEIBHOCTH IO JOIMOJIHUTEIbHBIM
o0mieoOpa3oBareiabHbIM IIporpaMMamM» (¢ u3MeHeHussMu Ha 30 ceHTsI0ps

2020 rona).
o [Ilpuxaz MunoOpuayku Poccum ot 23.08.2017 N 816 "OO yTBepkIeHUU
[Topsinka MIPUMEHEHUS OpraHu3aIUsIMHU, OCYILECTBIISIIOIIIUMHU

00pazoBaTEIbLHYIO AEATEILHOCTD, YJIGKTPOHHOTO 00YyUEHHUS, TUCTAHIITMOHHBIX
o0pa3oBaTEIbHBIX TEXHOJOTHH TpU  peain3alur  00pa3oBaTeIbHBIX
nporpamm" (3apeructpupoBano B Muntocte Poccun 18.09.2017 N 48226).

e Canurapubie npaBuna CII 2.4.3648-20 «CaHuTapHO-3MUAEMUOIOTUYECKUE
TpeOOBaHMSI K OpraHu3alysM BOCHUTAaHUS U OOy4YeHHUs, OTAbIXa U
O3JI0OPOBJICHHS €T U MOJOJEKW», yTBepKAeHHbIMHA 28.09.2020 r. No 28
(peructpanronsbiii Homep 61573 ot 18.12.2020 r.)

o [llonmoxenue o PernoHaabHOM IIEHTPE BBISABJICHUS, MOIJCPKKU U PA3BUTHS
CIIOCOOHOCTEM U TAJIAHTOB Y JIeTEH U MOJIOJICKU

e [lpukaz KTTAOY JO PMII or 26.09.2019 Ne 383I1 «O06 yTBep>kKaeHUU
[TonoxeHuss O JOMOJHUTENHHON O00IIe00pa30BaTEILHON MpOrpaMMe B
XabapoBCKOM Kpaey

o VcraB KTAHOY «KpaeBoii 11eHTp 00pa3oBaHus».

1. OcHoBHOE coepKaHue
1.1. Conepxxanue nporpaMmmbl

PabGouas mporpamMmma HampapyiieHa Ha (OpMHUPOBAHUE 3HAHUN O0yJArOLIUXCS
B 00JIaCTU CTPYKTYp AAHHBIX W QJTOPUTMOB, MOJy4YCHUE MPOJIBUHYTHIX HABHIKOB
MpOrpaMMHUPOBaHUs (HAa COBPEMEHHOM sI3bIKe TporpaMmupoBanusi C++). zyuenue
TEOPUH AJITOPUTMOB TIOMOTAET Pa3BUBATH Y IMIKOJBHUKOB CIIOCOOHOCTH BHIOUPATH
TOpUTM, HaKOO0JIeE TOIXOISAIINHN SISl PEIICHUS TaHHOM 3a/1a4u, WU J0Ka3aTh, YTO
TaKOTO ajJropuTMa HE CYIMIECTBYET. JTa CIOCOOHOCTHh JOJKHA OCHOBHIBATHCS HA
3HAHUM KJacca aJIrOPpUTMOB, KOTOpbIE MpPEAHA3HAYEHbl JUISI  PEIICHUS
OTIPEJICTICHHOTO0 Ha0Opa W3BECTHBIX 3a7a4, MOHUMAHWUW WX CHUJBHBIX U CJAOBIX
CTOPOH, TPUMEHUMOCTH PA3JIMYHBIX AITOPUTMOB B 33JJaHHOM KOHTEKCTE C OLIEHKOM
ero sddextuBHOCTH. B mponecce mnpoBeaeHUs 3aHATHI OOydaromvecs MoJydar
HaBBIKM BbIOOpa JI1 KOHKPETHOM OJIMMIIMATHOM 3a7auyd 1Mo HH(POpPMATUKE
NOAXOJSIIEH AJ €€ PEUIeHUs] CTPYKTYPhI JaHHBIX, 3alMCU aJITOpUTMa 00PabOTKH
JAHHBIX.



B npornecce nomyuenus 3HaHU 00y4daromumecs Hay4aTcs NpaBUIbHO CTABUTh
LeNH, IUIAHUpOBaTh HauOoyiee  palMOHAJIbHbIE IYyTH WX  JOCTHKEHUS,
CaMOOPIraHU30BBIBATHCS U OPraHU30BBIBATH JAPYIUX IS PEUICHUS IOCTaBICHHBIX
3a/1a4, JOCTUIaTh IPAKTUYECKU 3HAYUMBIX PE3YyJIbTaTOB, IPUMEHATH NHKEHEPHBIE
IIOAXO/bI B PEILICHUU IIOCTaBJICHHBIX 3a/1a4.

AKTYaJIbHOCTD. 3HAHUS U HABBIKH, IPUOOPETEHHBIE 00YYAIOUMCS ITPU OCBOECHUU
JAHHOM MPOTpaMMBbI, OyAyT CIIOCOOCTBOBATh MadbHEHIIIEH X MPOPOpPHUEHTAIINN B
chepe IT, a Takke TMO3BOJAT YBEPEHHO BBICTYNAaTh HA OJUMIHKAZaX TIO
uHpopmaTuke. M3ydeHne CTpyKTyp JaHHBIX U aITOPUTMOB SBIISICTCS JJTSI OJTMMITHAA]T
no wuHPOpPMATUKE OYEHb BAXKHBIM U ONPENEISICT OCHOBY MPOTYKTUBHOM
JESITEIbHOCTH IIKOJIBHUKOB, UX TBOPUYECKOTO CaMOBBIPAXKEHUA. BaXHOCTh Teopun
aJITOPUTMOB TPYIHO NiepeorieHuTh. DakTuyeckast IEeHHOCTH K000 MPOTrpaMMbl WIIH
MPOrpaMMHOM CHCTEMBI 3aBUCUT OT JABYX (DAKTOpOB: TPUMEHSEMBIX B Hel
ITOPUTMOB U 9(PPEKTUBHOCTH UX PeaIU3aIIMU Ha PA3IMYHbBIX CTPYKTYpaxX JaHHBIX.
[ToaToMy BBIOOp CTPYKTYpHI Ui XpaHEHUsI JAHHBIX M pa3paboTKa XOPOIIETOo
QIrOpUTMa HWMEET peIIaoIlee 3HaYeHUuEe Jisi MPOU3BOJUTEIBLHOCTH JIHO0OM
nporpaMmmMHoOi cucteMbl. Kpome Toro, u3yueHue ajiropuTMOB IO3BOJISIET OoJiee
rJIyOOKO BHUKHYTH B 33J1a4y U MOKET MOJICKa3aTh METO/IbI PEIIICHUS, HE 3aBUCSIIIIE
OT s3bIKa NPOTrPaMMHUPOBAHUSA, IAPAJUTMbl MPOrPAMMHUPOBAHMS, AamNIapaTHOIO
o0OecrieueHus U JPYTUX aCleKTOB pean3allui.

Ileparornyeckasi 1esaecooOpasHOCTb. 3aHMMAsCh IO JAHHOM IPOTrpaMMme,
oOy4aronifecs: JOJKHbI MOJIYYUTh 0a30Bble 3HAHUS U YMEHUS B MEPEUMCICHHBIX
00JacTsX, yMETh BBIOMpATh CTPYKTYPY AAHHBIX M PEaTU30BbIBATH KOHKPETHBIE
IrOpUTMbI 0OPAOOTKH JTAHHBIX JUIsl pELIEHUS 3a/1a4¥, IOHUMATh POJIb aJITOPUTMOB
B cdepe coBpemenHoit |IT-ungyctpuu. IIpakThueckue HaBBIKM PaOOTHI
oOyJaroluecss CMOTYT HOJYyYUTh MpPHU PEIICHWH CHEIUaTbHO MOA00paHHOM
cucteMsl 3a1a4. [Iporpamma criocoOCTBYET YKPEIJICHUIO U PACIIMPEHUIO HABBIKOB
IPOrPAMMHUPOBAHMS M PEIIEHUS AITOPUTMHUYECKUX 3a7ad, CO3/1aeT YCIOBHS IS
BCECTOPOHHETO Pa3BUTHS JTMYHOCTH.

Anpecat nporpammbl: o0yuaromuecs 13-15 ner.
Cpok peaau3zanyu NporpaMmbl: Y4eOHBIH TO/I.
O0béMm peanmnzanuu nporpamMmsbl: 216 Jacos.

Bcero Kosn-Bo 3ansatnii | [IpogomkuTensHOCTh Koi-Bo Kon-Bo

HeZelb B HEJIEIIO 3aHATHUS 4acoB B | YacoB 3a
HEJIENI0 EPHOJT

36 2 3 akagemMuyeckux yaca | 6 4.

Hroro no nporpamme 216 u

®opMma 00y4eHHs: OYHO-3209HASI.

DopMBbI OPraHU3aANUU 3AHATHHA

1. JIekiMOHHBIE 3aHATUSI (TEOPETUYECKUN MaTepuran).
2. IIpakTrueckue paboThl (pelieHue 3a1ay).



3. CamocrosTensHas padoTa 1Mo 3aJJaHusIM TIe1arora.

1.2. llenb 1 3a1a44 NPOrpPaMMbl

N3yuyenue mnporpaMmbl JONOJTHUTEIBHOrO 00pa3oBaHusi «OIUMIIUAIHOE
nporpammupoBanue (s3bik C++)» HampaBlIeHO HA JOCTUXKEHHWE OCHOBHOM 1LIeNn —
pa3BUTHE WHTEJUIEKTYAIbHOTO TMOTEHLIHAJIAa W HECTAHJAPTHOTO MBILUICHUS
yUaIlUXCsl TOCPEICTBOM PEILICHUS OJUMIUAAHBIX 3a]1a4 110 HH()OpMaTHKE.

JInss  AOCTMXKEHMST TOCTABICHHBIX MEJIEHM MmporpaMma MOpeAnoiaraet
pean3aluIo CICAYIOIIMX 3a/1a4:

IIpeameTHbIE:

— ¢opmMupoBaTh MPEJICTABICHUS 00 OCHOBHBIX CTPYKTypax [JaHHBIX U
aNrOpUTMAX, U TEXHOJIOTUU UX pealin3aluu Ha si3bike C++;

— COBEPIICHCTBOBATh YMEHUsI PEIICHU 3a/1a4 C UCIOJIb30BAaHUEM Pa3JIMYHbIX
aJTOPUTMOB U IPOBOJAUTH UCCIIEAOBAHUS OLECHKHU CIIOKHOCTHU aIrOPUTMOB;
MertanpeaMerHsbie:

— pa3BUBATh IIO3HABATEJIBHBIC MHTEPECHI, O3CTETUYECKOE OTHOIICHUE K
pazpabarbiBaEMOMY MPOrPAMMHOMY KOAY, MHTEIUIEKTyaIbHbIE M TBOPUYECKHUE
CITOCOOHOCTH;

— Pa3BUBATH JIOTUYECKOE MBIIIJICHUE, AITOPUTMUYECKYIO KYJIBTYPY;
JIMYHOCTHBIE:

— copMUpPOBATH MOTHBAIUIO K OJTUMITHUATHON IEATETbHOCTH;

— chopMUPOBATH MOJOKUTEIBHBIN UMUK TUCITUTIIIMHBI KaK OJIUMITHATHOM.

1.3. Y4eOHblii IJIaH

B TtoMm uuciie

HaumenoBanue momyJis Beero T IT
eopeTuye aKTH4eC
JacoB p P KonTpoib
CKHX KHX
1. S3bIK
IIPOrPaMMUPOBAHHUSL 24 8 16 Pemenue 3anau
yTIIyOJIeHHO: OMOIMoTeKa KOHTECTa
STL.
. Pemienue 3anau
2. JIuneiiHbIe anrOpUTMBI 24 8 16 8
KOHTECTa
. Pewenne 3anau
3. OTpe3ku Ha npsIMOi 24 8 16 !
KOHTECTa

4. ApudmeTtrueckue
aJITOPUTMBI. AJITOPUTMBI 24 8 16
TEOPUH YHCETT

Pemenue 3amau
KOHTECTA

Pemenue 3amau

5. bunapHbIi TOMCK 24 8 16
KOHTECTa

6. JlunHamMmuaeckoe 24 8 16 Pemenwne 3agau
IPOTrPaAaMMHUPOBAHUE KOHTECTa

Pemenue 3agau
7. Tpader. O6xoaml rpados. | 24 8 16 KOHTECTA




Pemenue 3amau

8. bazoBas reomeTpust 24 8 16
KOHTECTa

9. O6paboTKa CTPOKOBBIX 24 8 16 Pemienne 3a1au
JTaHHBIX KOHTECTa

HUTOI'O: 216 72 144

1.4. Conepxxanue NporpaMmmbl

Tema 1 (24 akamemuueckmx 4aca, 4 Hegeau). SI3bIK TpOrpaMMHPOBAHUS
yrayonenHo: oubnuorexa STL.

Teopus: Tlonknrouenune Oubmuorekn <bits/stdc++>. Ontumuzanus
BBO/J1a/BbIBOIa. DOpMAaTUPOBAHHBIN BbIBOJ. MaHumynsatopsl cout. KonTeitHepHbie
KJIACCHI. vector, set, multiset, queue, deque, stack,
priority queue, map.

[TpakTrka — perieHue 3a1ad yueOHoro kypca na informatics.msk.ru: Toma u
marasusbl, Takcu, Yucno, I[lpaBunbHasg CckoOOYHAsE MOCIEAOBATEIBHOCTD,
CoptupoBka BaroHoB, UYeTBepTblil 3Tax, AHIJIO-TATUHCKUHN cioBapb, BeIOOpHI B

CIIA - 2, TI'emormno6uH, TpamBaii, PeiituHr kaBajmepoB, bosbmras moiauTHka,
Mamunku (AB).

Tema 2 (24 akajgeMH4eCKHX Yaca, 4 Hemesn). JINHEHHbIC AITTOPUTMBI

Teopus: DneMeHThl ¢ MaKCUMalbHOW pa3HOCThIO. [IpedukcHbie CyMMBbI Ha
maccuBe: cymma Ha otpeske, XOR Ha oTpes3ke; npedukcHble CyMMBI Ha
NpSIMOYTOJIbHUKE: CyMMa Ha  MPsAMOYToJibHUKE, (opMyna  BKIIOUYCHUM-
VCKJIFOYEHNI; IOJTOTPE30K C MAKCUMAIbHOM CyMMON. MUHHMYM B OKHE: MUHUMYM
B CTEKE; ouepelb Ha JIBYX CTeKaxX (MUHUMYM B OYEpeaM); peanu3aiius JCKOM.
Tproku co CTEKOM: MOUCK OIMKANIIIEro ClieBa, MEHBIIIETO JAHHOTO; TPSIMOYTOJILHUK
MaKCUMAaJIbHOW TUIOIIaAu U3 eauHuIl. JIBa ykazaTens: B JByX MaccHMBax HaOpaTh
CyMMY, KaK MOKHO OJIMKE K 3aIaHHOM.

[TpakTrka — pemieHue 3a1a4d yaeoHoro kypca ua informatics.msk.ru: Kiumnmu
u Mepmun rpabst Oank, Boapl cimonam!, Topromns akuusmu, Cymma moaps
unaymux, Cymmel Ha mogoTpeskax, O0beauHeHne nocieaoBareasHocTeit, OTpe3ok
c MakcuManbHOUW cymmoit, Iloxoxue maccusbl, ['opoxg Ue, CtunbpHas onexna,
Kpacora mnpeBsime Bcero, CrtunbHas ognexna-2, Hukuta u  CPM-ctpokw,
[Tpu3b1(2015).

Tema 3 (24 akageMuueckux yaca, 4 Hemean). OTpe3ku Ha MPSIMOK

Teopusi: MakCUMAQJIBHOE KOJMYECTBO HEMEPECEKAIOIIUXCS  OTPE3KOB,
MUHHUMAJIbHOE TIOKPBITUE, COPTUPOBKA COOBITUH.

[IpakTnka — perienne 3amad ydeOHoro kypca Ha informatics.msk.ru:
Pacnucanue noknanos, 3akpacka npsiMmoi, Touku u otpe3ku, Kaccel, MuHuManbsHoe
nokpsitue, Oxpana, Pexnama.

Tema 4 (24 akageMuyecKux yaca, 4 Hejiesn). ApudMETHIECKUE AT OPUTMBI




Teopus: llenouncnenHoe neiaeHUE: HEMONTHOE YAaCTHOE W OCTAaTOK; BBIBOJI
dbopmynbl s Tiepexofa K CIEAYIOIIeMYy HEMOJHOMY 4YacTHoMy. lumoresa
['onpnbaxa (OuHapHas W TepHapHas). JlemuMocTh M MOJyNbHas apudmeTuka;
OTHOUIEHUE CPABHUMOCTH; peasin3alius apupMeTHIecKux onepaiuii mo Moyt m.
[IpocThie uncina, anropuT™ OMpeaeseHUs MPOCTOTHI.

[IpakTnka — pemrenne 3amad ydeOHoro kypca Ha informatics.msk.ru:
Crnenytomee yetHoe, ABtonpooOer, Yiutka, ['munoreza ['onpadaxa, [IpoBepka Ha
MIPOCTOTY.

Tema 5 (24 akageMuyecKHX Yaca, 4 HeJleJin). AJTOPUTMBI TCOPHH YUCEIT

Teopus: Pemero Oparochena. Anroputm EBknmaa mis vaxoxnaenus HOJIL.
®dakropuszanus (pa3noxkeHUe Ha MPOCThIE MHOMKUTEIM); QYHKIUU KOJIMYECTBA U
CYMMBI JICJIUTENEN.

[TpakTka — pemeHre 3amad ydeOHOro Kypca Ha informatics.msk.ru:
Cnoxuts n8e npodu, Anroputm EBknmmaa, MeraHO/], llectepenku, Llenbie Touku
otrpe3ka, Paznoxkenue Ha mpocteie, Paspesanue Ha kBagpathl, JpyKeCTBEHHBbIE
qucia.

Tema 6 (24 akageMu4ecKnx Yaca, 4 Hexesin). buHapHBIH TOKUCK

Teopus: [lonarue nuBapuanta. Peanuzanus anroputMa OMHAPHOTO MOUCKA
Ha C++. buHapHbIi TOMCK HA MAcCUBE (JIB€ BEPCUU MHBAPUAHTA): HUKHSIS U
BepXHsIs rpanullsl morcka (lower_bound, upper_bound). «BctpoeHHbI#»
OMHApHBIN OKCK (MCTOJIb30BaHue GYHKIMI OndmoTeku <algorithm>).

[lpaktuka — pemeHue 3amaad ydeOHOro Kypca Ha informatics.msk.ru:
JIBon4HBIN TOUCK, JIEBBIA M TIpaBblii IBOWYHBIA TOWCK, YTPABJISIOUIANA COBET,
Ouens Jlerkas 3amaua, Jumnomsl, [IpoBoga, Kocmuueckoe nocenenune, Kopossl - B
croitna, Ilmomans, Onbdsel u onenn, BwipyOka neca, Menoaus, Bemoronka,
Hpemyunii nec, Jludt B 6uzHec-ieHTpe.

Tema 7 (24 akaieMHYeCKHX Yaca, 4 Heaean). J[mHaMu4ecKoe MporpaMMHPOBAHHIE

Teopus: OgnomepHnas guHamuka. IlociaenoBaTeapbHOCTh ricen PuOoHAYYM.
JByMepHas nuHamuka. 3agaya o prok3ake. [Touck noanocnenoarensnoctu (HOII,
HBII).

[TpakThka — perreHre 3aaa4y yaeoHoro Kypea Ha informatics.msk.ru: Msuuk
Ha jeceHke, [locneanss uudpa yncina Gubdonayuu, [IpocTtas nociaeq0BaTEILHOCTS,
B3peiBoonacHocTs, Kanekynsarop, TpeyronsHuk [lackansa, Camblil A€IEBBIN ITYTh,
HOII, HOII c¢ BoccranoBienneMm, HBII, HBII ¢ BoccraHoBieHumeM OTBeETa,
bankowmar, Prok3ak, [ upbku.

Tema 8 (24 akanemuyeckux yaca, 4 Heaean). ['pader. O6xoza61 rpadoB

Teopusi: OcHoBHble TOHATHA Teopuu TpadoB. CrocoObl MpencTaBICHUS
rpadoB: cicok pedep, MaTpuila CMEKHOCTH, CIIMCKA CMEKHOCTH;, IPeoOpa3oBaHue
uHbopMaluu K ynoonou ans 3anaqun opme. BFS (00xon B mmpuny). DFS (06xon
B INIyOMHY) — pEKYpCUBHAsI peanu3alusl.

[Ipaktuka — pemenue 3amad ydeOHoro kypca Ha informatics.msk.ru: Ot
cnucka pedep K MaTpulle CMEXKHOCTH, HEOPHUEHTUPOBAHHBIN BapuaHT, CreneHH




BEPILHH M0 ciuckam pedep, Mctoku u croku, L{BeTHOM 10X 1b, [jTMHa KpaT4yaiiiero
nyty, Jepeo?, Komnonentsl cBs3Hoctd, OauH KoHb, [lonyun nepeBo, EcTh nn
uukn?, Jlonoi cnuceiBanue!, [Touck nukia, [loctpoenue, [IponsBoacTBo aeranei,
VYV nanenue knetok, CekpeT, CBUHKU-KOIUIIKH.

Tema 9 (24 akagemuuecknx yaca, 4 Hemean). O0paboTKa CTPOKOBBIX JJaHHBIX
Teopus:
[MpakTuka — pemenue 3aga4 yaeOHoro Kypca Ha informatics.msk.ru:

Tema 10 (nonoaHuTenbHasi). bazoBas reomerpust

Teopus: anropUTMBI ONPEICIICHUS COBMAJCHUS TOYCK, JIy4eH, MPSIMBIX H
otpe3koB. [IpeacraBnenne TOYEK, MPSIMBIX B OTPE3KOB Ha TIIOCKOCTH. HaxoxaeHne
pacCTOSIHUH MEXIy OOBCKTAMH Ha IUIOCKOCTH. AJITOPHUTMBI  OTPEACTICHHUS
IepeceueHus] OTPE3KOB Ha IUIOCKOCTH. AJTOPUTMBI BBIUMCIICHUS IUIOIIAAH
MHOTOYTOJIbHUKA C 33JaHHBIMU KOOPJAUHATAMU BEPIIUH.

[MpakTka — pemieHre 3amad ydeOHOro Kypca Ha informatics.msk.ru:
[Tnomane TpeyroapHuka, [I[puHaIICKHOCTS TOUKH JIydy, PacCTOSIHHE OT TOYKH 10
ny4a, Paccrostaue ot Touku 10 oTpeska, Ilepeceuenue orpeskos, [IpunaaiexHOCTb
TOYkH OTpe3Ky, [lonmspHblii yron Touku, Yrom mexay Bekropamu, [lomsphoe
pacctosiane, Cymma mrpada, B xakom yxe xkyxokut?, [IpuHamIexxuT au To4Ka
yriy, [lepecekaroTcs u JBa Jiyda.

1.5. Ilnanupyembie pe3yabTaThl
IIpeamMeTHbIE
@opMUpOBaHUE Yy Yy4YalllUXCAd HABBIKOB MCIOJb30BaHUS CTPYKTYP HOAaHHBIX H
QITOPUTMOB MX O0OpaOOTKM MpHU pelIeHHH 3afad. B pamkax sToro pasumena s
YCIIEIIHOTO BBICTYIUICHUSI Ha OJMMIMAAax MO0 MH()OpPMATHKE yYallluecs JTOJKHbBI
3HATb/IOHUMATbD!
— 3JIEMEHTHI TEOPUH AIITOPUTMOB;

— OCHOBHBIE CTPYKTYpbI JaHHBIX;
— OCHOBHBIE TOHSTHS TEOpHH TpadoB, a TAKXKE HUX CBOICTBA U HEKOTOPHIC
CHEeLUaIbHBIE CIyYau;

— CBs3b TrpadOB M JEPEBHEB CO CTPYKTypaMH JaHHBIX, QJITOPUTMAMH U
BBIYUCJICHUSAMU;

— CBOMCTBa, NIPUCYIIHUE «XOPOUIUM» aIrOPUTMaM;

— HoTaruu O-00JblIoe 11 OMUCaHUS 00beMa BBIYMCICHUH, MPOU3BOAUMBIX
JTOPUTMOM CJIO)KHOCTH TI0 BPEMEHHU U MaMSITH MPOCTHIX aJITOPUTMOB;

— BBIYUCIUTENBHYIO CII0KHOCTh OCHOBHBIX aJITOPUTMOB COPTUPOBKH, ITIOMCKA U
XEIIUPOBAHUS;

— TMOHATHE PEKYpCUH U OONIYI0 MOCTAaHOBKY PEKYPCUBHO-OMpPEIEICHHON
3a/1a4y;

—  XOUI-PYHKIUIO U €€ HA3HAYCHUE;

— TIPOCTHIC YUCIIEHHBIE aITOPUTMBI;

— OCHOBHBIE KOMOMHATOPHBIE AJITOPUTMBI;



— OCHOBHBIE AJITOPUTMBI BRIYUCIUTEILHON T€OMETPUH;

— Hau0oJee pacpOoCTpaHEHHbIE aITOPUTMBI COPTUPOBKH;

— HaunboJiee BayKHBIE AJITOPUTMBI Ha CTPOKAX;

— (ynnameHTanbHbBIC AITOPUTMBI Ha Tpadax: MOUCK B TIIyOMHY U B LIMPUHY,
HaXOXJIEHUE KpaTyalllux MyTe OT OJHOTO0 MCTOYHHKA U MEXIY BCEMH
y3JlaMu, TpPaH3UTHUBHOE 3aMbIKaHHE, TOIOJIOTUYECKAas COPTUPOBKA,
MOCTPOCHNE MUHUMAJILHOTO OCTOBHOTO JIEPEBa;

— OCHOBHBIE aJTOPUTMHUYECKUE CTpaTeTWH: IMOJHBIA mepedop, mepedop c
BO3BPATOM, <GKaIHBICY, «pa3/eisiil U BIACTBYW» U SBPUCTHUECKUE;

— OCHOBBI JUHAMHYECKOTO POrPaMMHUPOBAHUS; OCHOBHBIE [TOJIOKEHUS TEOPUU
urp.

Yyamuecs A0MKHbBI YMETb!

— BBIOMpATh NOAXOAIINE CTPYKTYPbI JTaHHBIX JJIs1 peIIECHUS 3a1a4;

— HCII0JIb30BATh BHIIIEHA3BaHHbBIE AJITOPUTMBI B IPOLIECCE PEIICHUS 3a/1aY;

— ONPENENATh CJIOXKHOCTh IO BPEMEHH U MaMsATH aITOPUTMOB;

— ONpENENiATh  BBIUUCIUTEIBHYIO  CIIOKHOCTh  OCHOBHBIX  QJITOPUTMOB
COPTUPOBKH, IOUCKA U XEIIMPOBAHUS;

— ucrnosib3oBaTh Hotauuu O-0oJbIIoe A onmucaHus oO0beMa BBIYMCIICHUM,
IIPOU3BOIUMBIX aJITOPUTMOM U ACUMITOTUYECKHUX OLIEHOK;
— pean30BbIBATh PEKYPCUBHBIEC (DYHKIUU U MPOLIETYPHI;
— MCIIOJIB30BATh IIPU PEHIEHUH NPAKTHUYECKUX 3a/1a4 BBIIICHA3BAHHBIE 3HAHUS
U YMEHHS.
MeranpeameTHbie
Oxuaaercsi 3aKkperyieHWe HaBbIKa OpraHM3alMy y4YallUMUCA CBOEH y4yeOHOMU
NEATEIIbHOCTH: BBIIIOJIHEHNE LEJENOJIATaHNs], TJIAHUPOBAHUS W CAMOPETYJISIUN
CaMOCTOATENbHON y4eOHOH NeATeIbHOCTH, KOPPEKIIMU COOCTBEHHBIX IEUCTBHUM 11
JOCTUKEHUS JKEJIaeMOT0 pe3yJibTaTa.
JInyHOCTHBIE
O>xujaeTcsi pa3BUTHE W COBEPIICHCTBOBAHHE IO3HABATENIbHBIX CIHOCOOHOCTEI;
MOTHBAllUM HA Yy4YacTHE B OJUMIHUAAAX MO HHPOPMATHKE PA3IUYHOIO YPOBHS,
pa3BUTHE HABBIKOB: IUIAHUPOBAHHUS M OPraHU3alMM y4eOHOTO COTPYJHUYECTBA C
IIEJaroroM Kypca; KOPPEKTHOMW ITIOCTAHOBKM BOIIPOCOB; YMEHHUS C JOCTaTOYHOMU
IOJIHOTOM M TOYHOCTBIO BBIPAJKAaTh CBOM MBICIM B COOTBETCTBHM C 3aJadaMH U
YCJIOBUSIMU KOMMYHHUKAIIAH.

2. KoMI1eKe OpraHu3aiuMOHHO — Mearoru4eCKux yCJaoBui
2.1. YciaoBus peaju3anuy NporpaMmmal

MarepunajbHO-TeXHHYECKOEe 00eclieyeHne:

O0opynoBaHHE — COIIACHO OCHAILIEHUIO XMMUUYECKOH J1abopaTopuu
Mertoanyeckoe obecneyeHue:

* Paznatouneie maTepuaisl.

HNudpopmanmonHoe odecneveHue:



* Meroauueckoe nocoodue s neaarora
* Buneoypoku

2.2. @opMbl NIPEACTABJICHNUS Pe3yJIbTATOB

OCHOBHBIMH BHJIaMU OTCJIEKMBAHUS pE3YJIbTATOB YCBOEHHUS Y4YEOHOIO
MaTepHaa SBISICTCSI HTOTOBBIM KOHTPOJIb.

WTOrOoBBIi KOHTPOJL NPOBOJUTCS B KOHIIE OOy4YeHHUs, O pe3yibTaTam
aTTeCTallMM NPAKTUYECKUX HABBIKOB. Llenp mpoBeneHHs — ONpenesieHue YpOBHS
YCBOEHUSI NPOrpaMMbl KaKJbIM YydaliuMmcs. Pe3ynpTaThl OLEHKH 3aHOCITCS B
nuarHoctryeckyro kapry (IIpumoxenue 1).

IIpuemMbl 1 MeTOABI OPraHU3ANUM 3AHATHIA.

MeTonbl OpraHu3anuy U OCYIIECTBICHUS 3aHITHHA

1. IlepuenTUBHBIN aKIICHT:

a) CIIOBECHBbIE METO/IbI (pacckas, 0ecena, HHCTPYKTaXK);

0) HarJIsIAHBIE METOJIBI (JIEMOHCTPAIIMU MYJIbTUMETUNHBIX MTPE3CHTALINN );

B) IIPAKTUYECKUE METObI (YIIPaKHEHUS, 3a]1a4H ).

2. 'HOCTUYECKUI aCeKT:

a) WUTIOCTPATUBHO- OOBSICHUTEIBHBIE METO/IbL;

0) pernpoayKTUBHBIC METO/IbI;

B) MpoOJjeMHbIe METOJbl (METOJbl MPOOJEMHOTO HW3JIO0XKEHHS) IAeTCid YacTh
rOTOBOTO 3HAHWS,

I') 3BpUCTUYECKUE (YACTHYHO-TIOMCKOBBIE) C BOBMOXXHOCTBIO BEIOOpPA BAPUAHTOB;
1) UCCJIEOBATEIbCKUE — YUalUecs CaMu OTKPBIBAIOT U UCCIICAYIOT 3HAHMUS.

3. Jlornyueckuii aCreKT:

a) MHIYKTUBHBIC METOBI, ICTYKTUBHBIC METOBI, IPOTyKTUBHBIN;

0) KOHKpETHBIE M a0CTPaKTHBIE METO/IbI, CHHTE3 U aHAJIN3, CPaBHEHHE, 0000IIICHHE,
abcTtparmpoBanue, KilacCUpUKalMs, CHUCTeMaTH3alus, T.6. METOABbl  Kak
MBICJIUTEIILHBIE OTIEepaIvU.

4. YrpaBiaeHYECKUH aCTIeKT:

a) METOJIbI Y4eOHOM PabOTHI MO PYKOBOACTBOM YUUTES;

0) METO/IbI CAMOCTOSITENILHOM Y4eOHOM pabOoThl ydaluXcs.

MeToabl CTUMYJIMPOBAHUSI M MOTHUBALIMU JAeSITEIHLHOCTH

1. Meroasl CTUMYIMPOBaHUS MOTHBAa HMHTEpeca K 3aHATUIM: TeUMudUKaIus
o0pa3oBaTeILHOIO TpoIlecca, CIOKETHasi WrpoBas COCTaBISIOIIAs  Kypca,
MO3HABATEbHbBIC 3a/1a4l, YICOHBIC IUCKYCCHUHU.

2. MeToabl CTUMYJUPOBAHUSI MOTUBOB JI0JITa, CO3HATEILHOCTH, OTBETCTBEHHOCTH,
HACTOMYMBOCTHU: yOEKIeHHe, TpeOOBaHUe, TPUYUYEHHUE, YIIPAKHEHUE, MTOOIIPEHHUE.

3. CIHUCOK HCTOYHHKOB
OcHoBHas JuTEpaTypa

1. I'punByn H. Xumus snementoB: B 2 T. T. 1 / H. I'punByn, A. DpHIo; nep. ¢ aHr.
5-¢ usn., ucnp., amekTpoH. M.: JlaGopatopus 3Hanumii, 2021. 664 c. (Jlyummii



3apy0OexHbpii yaeOHuk). Cucrem. TpeboBanusi: Adobe Reader XI; axpan 10". 3aru.
C TUTYJ. 9KpaHa. TeKCT: 3JeKTPOHHBIM.

2. I'punByn H. Xumust snemenTos: B 2 1. T. 2/ H. I'punByn, A. DpHIIO; TIep. € aHT.
5-¢ m3xa., uchp., 3aekTpoH. M.: Jlaboparopust 3nanui, 2021. 684 c. (JIyummit
3apyoOexubli yueOHuk). Cucrem. TpeboBanusi: Adobe Reader XI; sxpan 10". 3aru.
C TUTYJ. dKpaHa. TeKCT: 3JEKTPOHHBIN.

3. I[IpoxopoBa [I'.B. KauecTBeHHBIH XMMHUYECKHH aHAIM3: TPAKTHUKYM IS
mkonbHUKOB. [lox pen. mpod. T.H. Illexosmosoii. M.: MI'Y, 2006. 33 c.

4. Heopranunueckast xumusi: B 3 1. / Ilox pen. 10./1. Tperbskosa. T. 1: ®usuko-
XUMUYECKAE OCHOBBI HEOPTAaHMYECKOW XMUMHUHU: YUEOHUK JJIsl CTYH. BBICHI. y4eO.
3aBeneHuit / MLE. TamwMm, FO.JI. TpetbsakoB; — M.: M3naTenbckuii neHTp «AKa-
nemusi», 2004. — 240 c.

5. Heoprannueckas xumust: B 3 1. / Ilog pen. FO. 0. TperbsakoBa. T. 2: Xumus
HETMEePEXOHBIX AIEMEHTOB: YUeOHUK IJisi CTYyH. BbICHI. y4eO. 3aBeneHuit / A.A.
Hpoznos, B.II. 3nomanos, I'.H. Ma3zo, ®.M. CniupunonoB. — M.: M3gaTenbckuii
LEeHTp «Axkaaemusi», 2004. — 368 c.

6. Heopranuueckass xumusi: B 3 1. / nox pen. FO.Jl. Tperbsaxosa. T. 3: Xumus
nepexoaHbIX AneMeHToB. KH. 1: ydeOHUK /Uit CTy/. BhICHIL. yueO. 3aBefeHuit / A A.
Hpoznos, B.II. 3nomanos, I'.H. Mazo, ®.M. CniupunonoB. — M.: M3gaTenbckuii
HeHTp «Axkaaemusi», 2007. — 352 c.

7. Heoprannueckass xumusi: B 3 1. / nmox pen. FO.Jl. TperbsixoBa. T. 3: Xumus
nepexoIHbIX AeMeHTOB. KH. 2: yueOHUK JIst CTyA. BBICHI. yueO. 3aBefieHuid / A A.
Hpoznos, B.II. 3momanos, I'.H. Ma3o, ®.M. CniupunonoB. — M.: M3gaTenbckuii
neHTp «Axanemus», 2007. — 400 c.

8. MemepsikoB H.B., Crapeix C.A. ChnpaBoYHUK OJMMITMATHUAKA. XUMHSI
aneMeHToB. — M: OO0 «JIyu», 2021. — 188 c.

9. Kepnocex A.K., Tanyts U.E. AnanuTrnyeckas Xumus Jyist Oy IyIux MpOBU30POB.
Yacte 1. Yuebnoe mocodbue moxa pen. A.M. XKebenrsera. — Bureobck, BIMY, 2003.
—362c.

JlonoiHUTEIbHAS JIUTEepaTypa

1. Epemun B. B. Teopernueckas u maTeMaThdecKas XUMHUS ISl IIKOJbHUKOB.
[ToaroroBka K XMMHUYECKUM OJIUMIHAAaM. — 3-€ u3., ucnp. u aom. — M.: MITHMO,
2018. — 640 c.

2. Kypnansl cmen Cupuyc - http://www.chem.msu.ru/rus/sirius/library.html

3. 3aga4u OJIMMIIHAL;

e https://olympiads.bc-pf.org/chemistry

e http://www.chem.msu.ru/rus/olimp/

e http://megapolis.educom.ru/ru/participants-preparation#chem

e https://tuymaada.lensky-kray.ru/en/408-2/



http://www.chem.msu.ru/rus/sirius/library.html
https://olympiads.bc-pf.org/chemistry
http://www.chem.msu.ru/rus/olimp/
http://megapolis.educom.ru/ru/participants-preparation#chem
https://tuymaada.lensky-kray.ru/en/408-2/

JAnarnocruyeckasi Kapra
Kypca «ba30Bble OCHOBBI KAYECTBEHHOTO U KOJUYECTBEHHOTO aHATN3a»

[Tpunoxenue 1

®UO pedenka, ypoBeHb 00y4eHHS

Kpurepnii onenkun

bamn

KauectBeHHBIN | KOoTMuecTBEHHBIN

aHaJIn3

aHaJIn3

Teopemuueckoe o60cHo6anue 3ad0anusn (Hanucanue XumuydeckKux hopmyn,
YPAGHEHU PeaKyuil, 102UKU NPOGEOCHU) — MbICICHHbLIL IKCHEPUMEHM

[IpucyrcTBytoT Bce  TpeOyembie | 5
AJIEMEHTHI OTBETA

bosiee 50% BEpHBIX AIEMEHTOB 3
Bbosiee 50% BepHBIX AIEMEHTOB 1
OrtBeT He na” 0

Iloozomoeka Heodxo00umoii 1ad6opamopHoul

nOCyousl 0J151 IKCnepumMeHma

[IpaBunbpHbBIl  BBIOOp TMOCYABI C| S
000CHOBaHHEM HEOOXOIUMOCTH

He 6onee 2x ommbox 3
Bonee 2x ommbok 1

Texnuka o6e3onacnocmu npu npoeedelmu IKcnepumenma

CoOmronenune Th

5

HecoOmronenune Th

0

Odopmnenue peynomamoe 3IKkcnepumenma, oopadomka
npeocmaeieHue KOHEeUH020 pe3yibmama

OAHHBIX U

[IpucyrcTByroT Bce  TpeOyembie | 5
AJIEMEHTHI OTBETA

Bbosiee 50% BepHBIX AIIEMEHTOB 3
Menee 50% BEpHBIX 2JIEMEHTOB 1
OTBeT HE naH 0

UTOI'O (maxcumym - no 20 b6arnos
3a KaxNCcOwlll 8UO aHAIU3QA)

Oco0o0e MHEHME TIearora

Ilenaror

« » 20 T




