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AHHOTaNMA

Hucuummuaa «Dart Cuncurrency» BXOAHT B 00pa3oBaTElbHYIO TPOTPAMMY BBICIIETO
o0pa3oBaHusl — MPOrpaMMy MAarucTparypbl IO HAaMpaBICHUIO MOJATOTOBKH/ CHEIHATIbHOCTU
09.04.03 «IIpuknamgnas wuHbOpMAaTHKA » HampaBleHHOCTH/crienuanm3anuu  «Pa3paboTka
KpoccIIaT(hOPMEHHBIX CUCTEM C UCIOJIb30BaHMEM MCKYCCTBEHHOTO MHTEIEeKTa». Juciurimna
peanu3zyetcs kapenpoit «Ne4 1.

JlucuuninuHa HaneneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CISAYIOIIMX KOMIIETSHIIHIA:

[MK-7 «CrocoOGHOCTh UCTIOIB30BaTh TEXHOJIOTHH U HHCTPYMEHTHI KPOCCILIATPOPMEHHOM
pa3paboTKu AJisi CO3AaHUS TPOrPaMMHBIX KOMIIOHEHTOB HH(POPMAIIMOHHBIX CUCTEM»

Conepxkanue NUCHMIUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBS3aHHBIX C APXUTEKTYpOU
event loop B Dart, ucnonszoBannem Future API, async/await, Stream u StreamTransformer,
OpraHM3aIeil KOHKYPEHTHBIX BBIYHCICHUN mpu momomu Isolate, oOMEHOM COOOIIEHUIMU
MEXAy H30JIATaMM, [PUMEHEHHEM Zones U MPOEKTUPOBAHUEM  OTKa30yCTOMYMBBIX
KOHKYPEHTHBIX MPUIIOKEHUM.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayroue (OpMbl OpraHU3aliu
y4eOHOTO Mpolecca: JeKIHH, JIJA00paTOpHbIE pabOTHI, CAMOCTOSITEIbHAS Pad0Ta 00YJIarOIIETOCs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCIICBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B popme nuddepeHIImpoBaHHOTO 3a4eTa
(4 cemectp).

OO6miast TpyAO€MKOCTh OCBOCHHS JMCIHUIUIMHBI COCTABJISET 5 3a4eTHBIX eauHuil, 180
4acoB.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. IlepeuyeHs IIaHUPYEMBIX PE3YIbTATOB OOYUEHUS 110 TUCLMILIIMHE

1.1. Denu npenogaBaHus TACHUTLTAHBI

Ilenpto mpenopaBaHusi AUCLUIUIMHBL SIBJISETCS MOJTy4e€HUE OOYYarOIIMMUCS 3HAHUM,
YMEHUH U HAaBBIKOB B O0JIACTM KOHKYPEHTHOTO W aCHMHXPOHHOT'O MpOorpaMMHpoBaHus Ha Dart,
ocBoeHMe MexaHu3MoB Future, Stream, Isolate u Zones, a Takxe GpopMupoBaHuE CIIOCOOHOCTH
IPOCKTHPOBATh, PEATU30BBIBATh, TECTUPOBATh U OTJIAXKHUBATH KOHKYPEHTHBIC MPOTPaMMHBIC
KOMITOHEHTBL

1.2. JlucuumninuHa  BXOOUT B COCTaB  4acTH, (QopMHUpyeMOH  y4aCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30oBaTeIbHOM MporpaMMbl BICHIEr0 00pa3oBaHus (Jajee —
OIl1 BO).

1.3. IlepedeHb IIaHUPYEMBIX PE3YIbTATOB 00YUEHUS IO JUCLHUIUIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbraramu ocsoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI OOydaroUuiics AODKEH 00janaTh CleIyHOLIUMU
KOMIIETSHIIMSIMUA WJTH WX 9acTsMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynmna) | Kox u nHaumenoBanue | Koj u HauMeHOBaHME MHIMKATOPA TOCTUKEHUS
KOMIIETCHIUHU KOMIIETCHIUU KOMIIETEHLINU

[1K-7.3.1 3HaeT OpUHIIAIIBI, APXUTEKTYPHBIE
[1K-7 CriocobHOCTE pHHI > ap M
MOAXObI U KIIFOUEBBIC XapaKTEPUCTUKU

HCII0JIb30BaTh .
COBPEMEHHBIX TEXHOJIOTUH U HUHCTPYMEHTOB
TEXHOJIOTUH U .
KpOCCIUIaT(GOPMEHHOM pa3paboTKu
UHCTPYMEHTBI
. | IK-7.Y.1 ymeeT npuMeHsATh TEXHOJIOTUU U
KpoccIuiaThOpMEHHO

[Tpodeccuonanbubie A3pAGOTKH LTS MHCTPYMEHTBI KpOcCIuiaTpOopMeHHON
KOMITETCHIIH pasp pa3paboOTKu I peann3aluu, TECTUPOBAHUS U

CO3JaHus

OTJIaJIKU MPOrPAMMHBIX KOMIIOHEHTOB
MIPOTrpaMMHBIX

IIK-7.B.1 BnageeT HaBEIKAMU CO3IAHUS
KOMITIOHEHTOB

MPOrPaMMHBIX KOMIIOHEHTOB HH(POPMAITMOHHBIX
MH(OPMaLIMOHHBIX .
cHCTeM CHCTEM C UCIOJIb30BaHNEM (PpeMBOPKOB

KpoccrnaThopMeHHOM pa3paboTKu

2. Mecrto nucuuniaunsl B cTpykType Ol
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPY U3YYECHHUH CIEAYIOINX AUCLUTIINH:
— «OcHoBBI pa3paboTku Ha Dart»»

3HaHus, MOJYYEHHbIE NPU M3YYEHUH MaTepuaya JAaHHOW IUCIMIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TaK U HCIOJB3YIOTCS MTPH N3YUYECHUH JPYTUX JUCIUATUIAH:
— «Pa3paboTka MOOWJIBHBIX KpOCCIUIAaTPOPMEHHBIX TMPHJIOKEHHH C WCIOIb30BaHHEM
Flutter»,
— «Pa3pabotka web u desktop kpoccrinardopMeHHBIX HPUIOKEHUN C HCIOIb30BaHUEM
Flutter»

3. O0BeM u TPYI0EMKOCTh TUCIUILIMHBI
Jlanable 00 00meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTIENIBHBIX BUAOB Y4eOHOI
paboTHI IO TUCHHUIUIMHE (M pacTpeiesieHue dTOW TPYI0EMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
tabnure 2.




Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocCTb 1o

Bun yueGHO#I paboThI Bceero cemecTpaM
Ne4
1 2 3
Oowan mpyooemKocmsp OUCYUNTUHDL, 5/ 180 5/ 180
3E/ (uac)
H3 Hux uacoe npakmuuecko no020moeKu 8 8
Ayoumopnuie 3anuamus, BCETo yac. 16 16
B TOM YHCJIE:
nexuun (JI), (gac) 8 8
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbots (JIP), (dac) 8 8
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 164 164
Buo npomesrcymounoin ammecmayuu: 3auet, | Hudd.
mudd. 3ager, sx3amen (3auer, Audd. 3a4, Dk3.) 3a4., Mudd. sau.,

4. ConepxaHue TUCIUTIIINHBI
4.1. Pacnpepnenenne TpyA0€MKOCTH JUCIMIUIMHBI TIO pa3/iejaM U BUIaM 3aHSITHI.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B Ta0IuUIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIMHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMILIAHBI Hewrm | 113 (C3) P KIVKP CP (uac)
(uac) (uac) (gac) (uac)
Cemectp 4
Paznen 1. Event loop 1 Mofiens KOHKYpEHTHOTO 1 1 18
BBEITIOTHEHHS B Dart.
Paznen 2. Future API u async/await. 1 1 28
Pasnen 3. Streams u acuaxponHas 06paboTka ) ) 30
JIaHHEBIX.
Paznen 4. Isolate u 0OMeH COOOIIECHUSIMM. 2 2 36
Paznen 5. Zones, TeCTHPOBAHHE 1 apXUTEKTYpa ) ) 34
KOHKYPEHTHBIX MPUIIOKEHUM.
Hroro B cemectpe: 8 8 164
Htoro 8 0 8 0 164
[IpakThueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJIHEHUU
0o0yJaromuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (QYHKIWHA,  CBSI3aHHBIX ¢ Oymymiei
po(hecCHOHABEHOM JeSTeNbHOCTHIO.
4.2. CopepxaHue pa3IelioB U TEM JIEKIIMOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TaOIHUIIE 4.
Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK
Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
1. Paznen 1. Event loop u Moie1h KOHKYPEHTHOTO BBITIOJTHEHUS B
Dart.




Tema 1.1. Ouepenu coOBITHII 1 MUKpPO3a/1ad.
Tema 1.2. Kputepuu Bbi00Opa CHHXpPOHHOI'O, aCHHXPOHHOT'O U
HapajuIeNIbHOrO MOAX0AA.

Paznen 2. Future API u async/await.

Tema 2.1. Future, then, catchError, whenComplete.
Tema 2.2. async/await, Future.sync 1 00paboTka HCKIIFOUEHUH.

Paznen 3. Streams u acuHxpoHHast 00paboTKa JaHHBIX.

Tema 3.1. IToToku manaeix, await for u listen.
Tema 3.2. StreamController, StreamTransformer u acuHXpOHHBIN
BBOJI-BBIBO/I.

Pasnen 4. Isolate 1 0OMeH cOOOIIEHUAMU.

Tema 4.1. Isolate.run u Isolate.spawn.

Tema 4.2. ReceivePort, SendPort, isolate groups u orpannueHus
Ha nepeiaBacMbIe IaHHbIC.

Tema 4.3. IlaTTepHbl pacnapayijieIMBaHUs BHIYUCICHUI.

Pasnen 5. Zones, TecTUpOBaHUE M ApXUTEKTYPa KOHKYPEHTHBIX
MIPUITOKEHUH.

Tema 5.1. runZoned u runZonedGuarded.

Tema 5.2. TectupoBaHue 1 0Ta/1Ka KOHKYPEHTHOTO KOJA.
Tema 5.3. HafgexxHOCTh U IPOEKTUPOBAHUE KOHKYPEHTHBIX
CEPBHCOB.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEACHBI B TAOIHIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

N3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MPAaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) IIOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBEJCHBI B TabIuUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJOEMKOCTh

Ne
/o

HaumenoBanue 1ab0paTopHbIX paboT

N3 Hux Ne
TpynoeMKocTb, | IpakKTUYECKON | pa3ena
(dac) MOJATOTOBKH, | JUCIIMII
(dac) JIUHBI




Cemectp 2

1 ACHHXPOHHOE IPOrpaMMHPOBAHUE 1 1,2,3
2 N3omaTel 1 34
3 N3o0ssmmonHO-TIarnHHas ApXUTEKTypa 2 3,4
4 AcunxponHas 06paboTka (aiiioB u 5 2,3,4

TpaHcopmalys IOTOKOB

5 Zones, TECTUPOBAHUE U OTJIaJIKa 5 34,5
KOHKYPEHTHBIX PHUJIOKECHUI

Bcero

4.5. BeInosHeHNE KypCcOBOTO MPOEKTa/ KypCOBOW pabOTHI
VY4eOHbIM MJITaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIXcs
Bunbl camocTosiTenbHOM paboThI U €€ TPYJOEMKOCTh ITPUBEACHBI B TabaHLe 7.

Tabmmua 7 — Buasl caMoCcTOsTeNTbHON PabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 4,
Bua camocrositensHOM paboThI

qac qac
1 2 3

N3y4eHne TeOpeTHUECKOro MaTepuana 120 120

nucuuruael (TO)

Kypcosoe npoektuposanue (KII, KP)

Pacuetno-rpadpuueckue 3ananus (PI'3)

Beinonnenue pedepara (P)

IToaroToBKa K TEKyLIEMY KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

Homamnee 3amganne (/13)

KonTponbubie paboTel 3a04HNKOB (KP3) 20 20

IToaroroBka k MMPOMCIKYTOYHOU 14 14

atrectrauuu (ITA)
Bcero: 164 164

5. IlepedyeHn yueOHO-METOUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00y4aromuXCsl MO TUCIMILIMHE (MOYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl 00yJaromMXCsl yKa3aHbl B
1.1 pa3aesnos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBENIeH B TabauIe 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUM

Kommuectso
9K3EMILTIPOB B
lndp/ bubnuorpadudeckas ccpuika OnbmMoTeKe
URL anpec
(Kpome SIIeKTPOHHBIX
IK3EMIUTSIPOB)
https://www.piter.com/collecti | Yepnbimes C. A., ITerpos 0. M., —




on/all/product/osnovy-flutter Wnwun C. I1., TepmeBuy I1. A.
OcHossl Flutter — ITutep, 2026. —
688 c. - ISBN 978-5-4461-4469-3

https://www.piter.com/collecti | Uepnsimes C. A. OcHoBbl Dart. — —

on/all/product/osnovy-dart CII6.: IMurep, 2025. — 544 c. -
ISBN 978-5-4461-4168-5

https://dmkpress.com/catalog/c | ®pauk 3amertn — «Flutter Ha —
omputer/programming/mobile/ | TpakTuKe». Pyccknit nepeson, IMK
978-5-93700-108-6/ Hpecc, 2022, 328 CTp.- ISBN 978-5-
97060-808-1

https://bhv.ru/product/flutter-i- | Poy3 P. Flutter u Dart. Coopaux —

dart-sbornik-retseptov- pelenToB: pa3padoTKa

razrabotka- MOJIHOG YHKITMOHATIBHBIX 00JIAYHBIX
polnofunktsionalnyh- MPUJIOKEHUH / TIep. ¢ aHrI. —
oblachnyh-prilozhenij/ Acrana : AJINCT, 2024. — 272 c. -

ISBN 978-601-09-5052-8

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcos UH(POPMALIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JTUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSJIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpPCOB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HanmenoBanue

https://urait.ru/ O6pa3oBarenbHas maatpopma FOpaiit

http://lib.guap.ru/ bubnuoreka I'YAII

https://znanium.com/ | DneKTpoHHO-OMOIMOTEYHas cucTeMa Znanium

https://book.ru DNeKTpoHHO-O0ubIMoTeuHas cucrema book.ru

8. IlepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUN
8.1. [lepeuenpr mporpaMMHOro OOECIEUYEHHsI, HCHOJIb3YEeMOro MpPHU OCYILECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIIUHE.
[lepeueHp UCTONB3yeMOT0 IPOrpaMMHOTr0 obecrieueHus npeacTasieH B Tadbauie 10.

Ta6mmma 10— [Mepeyers mporpamMmmMHOTo o0ecrieueHus

Ne /i1 HaumeHnoBanue
1 Dart SDK
2 Visual Studio Code
8.2. Ilepeuenn MH()OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca 1Mo AUCIUILTHHE
[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepeyenr HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

‘ Ne i/t ‘ Haumenosanmue




‘ He mpenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30oBaTeNLHOrO Ipoliecca 10 AUCHUILIMHE, IpeAcTaBieH B Tabnuuel?2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

MynsTuMeanitHas TEKIUOHHAS ayIUTOPUS

2 | Cnenunanu3upoBaHHas jabopaTopus 52-19, 52-17

10. OueHovHbIe CpesICTBA Ul IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTeCTalUU
00ydJaronmxcs N0 AUCIUIUIMHE IPpUBEIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAINH

Bup HpOMC)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPpCACTB

G Crucok BONpocoB;
JuddeperumrpoBanHbIN 3a4ET

10.2. B kauecTBe KpHUTEpUEB OLEHKU YpPOBHS C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET UCIOJIB30BATHCS
100-6amnpHas  mKaja ~ MOAYJIBHO-PEMTHHIOBOM  cHCTeMBbl  YHHUBEPCUTETa,  IpaBHIIA
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUH

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINI
5-OayUIbHAs HIKaIa P p (opmpo

OOyyaromuiics:

— TI1y0OKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T0 M3JIaracr;,

— ONHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJTHUTEIHHOU IUTEPATYpPHI,
COTIINYHOY TECHO CBSI3BIBAET YCBOCHHBIC HAayYHBIC MOJIOKEHUS C MPAKTHYECKON
«3aUTEHO» NESATEIILHOCTHIO HAIPABJICHHUS;

— yMeJ0 000CHOBBIBAET M ApTYMEHTHUPYET BBIJIBUTACMBIC HM HJICH;

— JIeJIaeT BBIBOABI M 00OOIIEHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIelIMaTN3UPOBAHHBIX TTOHSITUH.

— paBmWIBLHO BRIMOJIHII OT 90% 10 100% TecToBBIX 3aMaHui .

OO6yuarormuiicst:

— TBEP/IO YCBOMJI MPOTPAMMHBIA MaTepHall, TPAMOTHO H TI0 CYIIECTBY
M3JIaraeT ero, ONUpasCh Ha 3HAHWSI OCHOBHOU JINTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOILIIOY — YBA3BIBACT YCBOCHHBIC 3HAHHUSA C MPAKTHUYECKOW JESITEIBHOCTHIO
«GaYTEHO» HaIpaBJICHHUS;

— apryMEHTUPYET HAy4YHbIE ITOJIOKCHUS;

— JIeJaeT BBIBOJBI U 0000IIEHHMS;

— BJIaJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX OHSATUIA.

— NIPABHIILHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 3aIaHUH .




Or11eHKa KOMITETEHITUH

5-OayuIbHAs MIKaIa

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTEHITHIA

«YJIOBJICTBOPUTEIILHOY
«3aYTCHO»

JTUTEPaTYpHI;
— JIOTMYCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH,

HaIpaBJICHUS;
— c51abo apryMeHTHPYET HayYHBIE MOJIOKEHHUS,

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepuail,
II0 CYWIECTBY M3JIaraeT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHUSA B HNPAKTHUYCCKOM IMPUMCHCHUU 3HAHUH

— 3aTpyAHsieTcs B (OpMYIHMpPOBAHUU BBIBOJOB U 0000IIECHUN;

— YaCTUYHO BJIAJICET CUCTEMOM CIIELIMATTM3UPOBAHHBIX IMOHITUH.
o Kk

— MPaBWILHO BBIMOJIHWI OT 51% 10 69% TeCcTOBBIX 3alaHUil .

Marepuaia,

— JIONYCKAaeT  CYIIECTBEHHbIE  OMUOKH U

«HEYJIOBJICTBOPUTEIILHO» | PACCMOTPEHUHU MPOOJIEM B KOHKPETHOM HAIPABIICHUU;

<HC 3a4YTCHO»

— HE MOJKET apryMEHTHPOBATh HayYHbIC TIOJI0KEHUS,;
— He (OPMYIHPYET BHIBOJOB M 000OIICHH.

o ok
— IIPABHUJIbHO BBIIOJIHUII MCHCC 51% TecToOBBIX 3aJaHuu .

— o0yyarouuiicss He YCBOWJI 3HAYUTEIBHOM YacTH MPOTrPaMMHOIO
HETOYHOCTU  TIpH

— HUCHBITBIBACT TPYAHOCTH B IMIPAKTUYCCKOM IIPUMCHCHUU 3HaHPII>i;

10.3. TumnoBble KOHTPOJIbHBIC 3aJaHUSs I HHBIC MAaTEPHAIIbI.
Bonpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0uie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) 1S 9K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1a4) 1Sl IK3aMeHa Koxn
WHIMKaTopa
Y4eOHBIM JIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnue 16.
Tabmuia 16 — Boripocs! (3amaun) st 3aueta / audd. zauera
Ne n/nn Ilepeuens BonpocoB (3agau) juist 3aueta / nud . 3ayera Kon
WHIMKaTopa

1. UYro takoe event loop B Dart? OObsicHUTE pa3zianyuue Mexy [IK-7.3.1
ouepenpio COOBITHI M 0UepeIbl0 MUKPO3a/1ad U BIIMSIHAE TOTO
pa3nuyMsl Ha TOPSIOK BBIIOJIHEHHUS KOJa.

2. Oxapaxkrepusyiite Future API n Haznauenue async/await, then, | I[1K-7.3.1
catchError, whenComplete u Future.wait npu noctpoenuu
KOHKYPEHTHBIX TPHIIOKEHHH.

3. [Mosicaute, yto Takoe Stream, StreamController u IIK-7.3.1
StreamTransformer. Ykaxxute TUIIOBbIE CLIEHAPUU UX
UCIOJIb30BaHUSI.

4. Packpoiite Mmogens n3onaToB B Dart. Uem isolate ormuuaercs [IK-7.3.1
OT MOTOKA UCITOJTHEHHS C OOIIEeH mamMsIThI0?

5. OObscHUTE HA3HAYEHHE Z0Ne ¥ BO3MOXHOCTH [1K-7.3.1
runZonedGuarded mpu nieHTpan30BaHHON 00pabOTKE OMIMOOK
Y HACTPOIiKe KOHTEKCTA BHIMOJIHEHUS.

6. [Ipennoxure pemieHue 3aaa4i aCHHXPOHHOTO YTEHUS U [IK-7.V.1
o0paboTku Habopa (aiinoB ¢ ucnons3oBanueM Future API.

O6ocHylTe BRIOPAHHYIO CXEMY OKUJIaHUS PE3YIbTaTOB.

7. PazpaboraiiTe koHBeliep 00pabOTKH COOBITHII HAa OCHOBE [IK-7.¥.1
Stream u StreamTransformer, BkiItogaromuii GpuiIbTpaIuio,
npeoOpa3oBaHue U MOJNUCKY Ha pe3yJIbTar.

8. Cnpoektupyiite 0OMeH COOONIEHUSIMH MEXKTy TJIaBHBIM [1K-7.VY.1




n30JToM U worker isolate ¢ ucnonb3oBanueMm ReceivePort u
SendPort 11 BEIYMCIATEILHOM 3a0a4H.

[TokaxxuTe, KaKk BEIOpATh MEXIY OOBIYHBIM aSync-KoJ0M U
BBIHECEHUEM BBIYHCIICHUS B isolate Ist pa3HBIX KJIAaCCOB 3ajay:
1/0-bound u CPU-bound.

[IK-7.¥.1

10.

CocraBbTe IpUMEp IEHTPATH30BaHHOW 00padOTKU
HCIICPCXBAYCHHBIX OH_II/I6OK KOHKYPCHTHOTI'O IIPUJIOKCHUA
yepe3 runZonedGuarded.

ITIK-7.Y.1

11.

Peanu3yiite u mpokoMMeHTHPYITE pparMeHT Koaa ¢
ucnosib3oBaHueM Isolate.run niu Isolate.spawn st
BBIITOJIHEHUS] PECYPCOEMKOTO BEIYHMCIICHHUS].

[IK-7.B.1

12.

Pa3bepute npakTuueckuii keiic, B KOTOPOM HEKOPPEKTHAs
MMOCTaHOBKA MUKpPO3aJay MPUBOAUT K starvation odepenu
coOwITui. [lpennoxure nucnpasieHue.

I1K-7.B.1

13.

OnuiuTe NopsAI0K TECTUPOBAHUS U OTIIAJKA ACUHHXPOHHOTO
KOJIa U U30J1ATOB B Dart-nipoekTe ¢ UCII0JIb30BAHUEM LITATHBIX
CPEICTB SI3bIKa U IaKeTa test.

[IK-7.B.1

14.

[IponemMoHCTpHpYiiTE OpraHU3alUIO JOTUPOBAHUS, IepexBaTa
OIUOOK U TIepeIaur KOHTEKCTa BBIMIOJTHEHUS Yepe3
T10JIb30BATEIHCKYIO 30HY.

IIK-7.B.1

15.

[Ipemnoxute peakTOpHUHT CHHXPOHHONW 00pabOTKH OOJIBIIIOTO
JSON-nokymMeHTa ¢ IepeHOCOM BBIUMCIUTEIHHO 3aTPATHON
YacTH B OTAEJIBHBIN isolate.

IIK-7.B.1

Hepequb TEM JIA BBIIIOJIHCHUA KYPCOBOI'O HpOCKTa/ KprOBOﬁ pa6OTH MMpEACTAaBJICHBI

B Tadmurte 17.

Tabnuua 17 — IlepeueHb TeM /s BBIIOJIHEHUs. KYPCOBOT'O MPOEKTa / KypcoBOil paboThI

[TpumepHBIii TIepeYeHb TEM JIJI BBITTOJTHEHUS! KYPCOBOTO IMPOEKTa/ KypCOBOM

Ne n/nn
paloThI
Y4eOHBIM MJIAaHOM HE IPEYCMOTPEHO
BOHpOCBI AJi1 MPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBIeHbI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOnpocoB JUIst TECTOB

Ne i/

IIpuMmepHbIii nepedeHb BONPOCOB JIJIsl TECTOB

Kon
HHAUKATOpA

1. [IpounTaiite TeKCT U BBIOEPUTE OJIMH MPABUIIBHBIN OTBET.

Kaxkas ouepenp B Dart BBITTONHAETCS paHbIlIe TP HATMYUHA TOTOBBIX
3aJa4u: oyepeb COOBITUI UM ouepeIb MUKpo3aiau?

- Ouepens coOBITHI

* O4epenb MuUKpO3aaa4

- OHM BBIIOTHSIOTCS CTpOro MOnEpeEMEHHO

- [lopsiok Beeraa ciay4yaeH

[IK-7.3.1

2. [IpounTaiite TEKCT U BBIOEpPUTE OJIMH MPABUIBHBIA OTBET.

Kaxko#t Tum 0ObIMHO TIPEACTABIISIET PE3YyAbTAaT ACHHXPOHHOTO
BBIYUCIICHHS], KOTOPBIM CTAHET OCTYIIEH M03Ke?

- Stream

- Iterable

- Future

[IK-7.3.1




- Record

[IpounTaiiTe TEKCT ¥ BRIOEPUTE OJIMH MTPaBUIIBLHBIN OTBET. I1K-7.3.1
Kakoe kitoueBoe c10BO UCHOIB3YETCsI BHYTPH async-(pyHKIHUU IS

oXKuJaHus 3aBepiieHus Future?

- yield

- await

- on

* sync

[IpounTaiiTe TEKCT ¥ BRIOEPUTE OJIMH MTPaBUIIBHBIN OTBET. I1K-7.3.1
Kakoii Tun B Dart npeiHazHaueH 1151 IpeCTaBICHUs

MOCJIeI0BATEIbHOCTH aCHHXPOHHBIX COOBITUIA?

* Stream

- List

- Future

- Map

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIBHBINA OTBET. [IK-7.3.1
Kakoii 00beKT 00bIYHO HCTIONB3YETCs AJIs IPOrPaMMHOM OTIPAaBKU

COOBITHIA B TTIOTOK?

- StreamSubscription

- StreamController

- ReceivePort

- Completer

[IpounTaiiTe TEKCT U BRIOEPUTE OJMH MPABUIIbHBINA OTBET. [IK-7.¥.1
Jnsa gero ucnonb3yercs StreamTransformer?

- Inst xpanenus pesynsraToB Future

- Jlois1 npeo0pa3oBaHus ¥ MPOMEKYTOYHOM 00padOTKH COOBITHH

NMOTOKA

- JI71s1 co31aHusl HOBBIX U30JIITOB

- Jlnst noctyna x (aitioBoit cucreme

[IpounTaiiTe TEKCT U BEIOEPUTE OMH MPABUIbHBINA OTBET. [IK-7.¥.1
Kakoe yrBepxaenue BepHo s isolate B Dart?

- VI30051ThI pa3fensoT o01IyIo MaMsTh U IEPEMEHHbIE

* 13051THI 00MEHHUBAIOTCH JAHHBIMH Yepe3 cO00eHUs

- I307151TBI MOT'YT HaMIPsIMYIO U3MEHSTh CTEK JIPYT ApyTa

- MI301151THI pabOTAIOT TOIBKO B BEO-IIPHUIIOKEHUSIX

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIBHBIA OTBET. [IK-7.¥.1
Kaxkoit 00beKT UCTIONMB3YyeTCs TSl MOTYyUEHUS COOOIECHUH,

OTIPABJICHHBIX U3 JApYroro isolate?

- SendPort

- StreamTransformer

- ReceivePort

- Zone

[IpounTaiiTe TEKCT ¥ BRIOEPUTE OJIMH MPABUILHBIN OTBET. IIK-7.V.1

Kaxoit API ynoben nist 3amycka BRIUMCICHUS B OTACIBHOM isolate B
IIPOCTOM clieHapuu 0e3 pyduHO HACTPOWKH MOPTOB?




- Isolate.run

- Stream.periodic
- Timer.run

- Future.sync

10.

[IpounTaiiTe TEKCT U BRIOEPUTE OJMH MPABUIBHBINA OTBET.

B kakom cinyyae ncnosnb3oBanue isolate HanGomnee onpaBaano?

- J171s1 KOPOTKOTO YTEHUS OTHOTO TIOJISI O0BEKTa

- [l CPU-intensive 00padoTku 60/1bm0ro JSON niu u3o0paxeHus
- st 0ObsiBIICHHSI KOHCTAHTHI

- Jlnst mmmopra 6ubnmoreku

[IK-7.¥.1

11.

[IpounTaiite TeKCT U BBIOEPUTE OJIUH MPABUIBHBIA OTBET.

Kakas ¢pyHKIMS MO3BOISET CO3aTh 30HY C 00pabOTYNKOM
HEMEePEeXBAYCHHBIX ACHHXPOHHBIX OIIHOOK?

- runZonedGuarded

- scheduleMicrotask

- Future.any

- Stream.empty

I1K-7.B.1

12.

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIBHBINA OTBET.

Kakas oubnunorexa Dart cogepxut tumbl Future, Stream u Zone?
- dart:io

- dart:isolate

- dart:async

- dart:math

IIK-7.B.1

13.

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIIBHBIA OTBET.

Kakas 6ubnuoreka Dart conep:xut tumsl Isolate, ReceivePort u
SendPort?

- dart:convert

- dart:core

- dart:isolate

- dart:collection

[IK-7.B.1

14.

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIIBHBIA OTBET.

Kaxkoii MexaHn3M [MO3BOJISIET OO BEINHUTE OKUIaHNE HECKOIBKIX Future
U MIOJIYYHUTh PE3yJbTaT MOCIIE 3aBEPIICHUS BCEX Onepanuii?

- Future.wait

- Future.error

- Stream.fromIterable

- Isolate.exit

[IK-7.B.1

15.

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIBHBIA OTBET.

Kak HaszpiBaeTcs cuTyalus, Ipu KOTOPOH OOJIBIIOE KOJIUYECTBO
MHUKpO3aJa4d MOKET 3aJ€PKUBATh BBIIIOJIHEHNE 3314 U3 04epeaH
coObITHI?

- encapsulation

- starvation

- serialization

- inheritance

[IK-7.B.1




Kiroun npaBuiabHBIX OTBETOB Ha TeCThl pa3melleHbl B [Ipunoxenun 1 x PITJI u Haxoapstes y

crenranuctoB 1o YMP kadenpsr 41, 3amecTuTesns 3aBeyroniero kagpeapon 1 pyKoBOIUTESA

00pa30BaTebHOI POrpaMMBl.

Cucrema OLIEHUBAHUSA TECTOBBIX 3aJaHUil ITOKa3aHa B Taouume 18.1
Tabmuua 18.1 — CucremMa olleHUBaHUS TECTOBBIX 3aIaHUI

Ne VYkazaHus 110 OLICHUBAHUIO Pe3ynprar onieHMBaHusA
(6aThl, TOJTYIEHHBIC 32 BBITTOJIHEHHUE \
XapaKTepUCTHKA MPABUIHLHOCTH OTBETA)

1 3alaHue 3aKpBITOTO THUIIA HA [TonHOE coBIaZieHHE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS orieHuBaercs 1 0anom, HeBepHBIN OTBET
CUMTAETCS] BEPHBIM, €CITU unu ero orcyrctBue — 0 6amioB (b0
YCTaHOBJICHBI BCE COOTBETCTBHS YKa3bIBACTCS «BEPHOY \ «HEBEPHOY)
(mo3uLMK U3 OHOTO CTONIOLA
BEPHO COTMOCTABJICHBI C MO3ULIUAMU
JPYroro cTojouna)

2 3amaHue 3aKphITOTO THIIA HA [TonHOE coBmajzieHne ¢ BEPHBIM OTBETOM
YCTaHOBJIEHHE onieHuBaercs 1 0amiom, eciu JOMyIIEeHb
MOCIIE0BATEILHOCTH CUUTACTCS OIIMOKY WJIH OTBET OTCYTCTBYET — 0
BEPHBIM, €CIIU IIPAaBUJIbHO YKa3aHa | 0ayuioB (JIMOO yKa3bIBAETCS «BEPHOM\
BCsl TOCIIEOBATEHHOCTh TGP «HEBEPHOY)

3 3amanre kKoMOMHUPOBaHHOTO TUa | [ToHOE coBMaeHne ¢ BEPHBIM OTBETOM
C BBIOOPOM OJTHOT'O BEPHOTO OTBETa | OlleHHWBaeTcs | GanmoM, HEBEpPHBIN OTBET
U3 YEeThIPEX NPEJIOKEHHBIX U niu ero orcyrcraue — 0 6anos (1100
000CHOBaHHEM BBIOOpA CUMTAETCS | YKA3bIBACTCSA «BEPHO»\ «HEBEPHOY)
BEPHBIM, €CITH TIPABHIILHO YKa3aHa
ugpa v MPUBEICHBI KOHKPETHBIE
apryMEeHTBHI, UCITOJIb3yeMBbIC TTPU
BbIOOpE OTBETA

4 3amanre KoMOMHUPOBaHHOTO TUa | [loHOE coBMazeHne ¢ BEPHBIM OTBETOM
C BRIOOPOM HECKOJBKUX BApUAHTOB | OllEHWBaeTCs 1 GaijioM, ecliv JOMYIIEHBI
OTBETAa U3 MPEIOKEHHBIX U OIIMOKH WJIH OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 6amioB (JIn0O yKa3bIBACTCS «BEPHON
BBIOOpA CUMTACTCS BEPHBIM, €CITH «HEBEPHOY)

MPABUIILHO YKa3aHbI IIUQPPHI U
MIPUBE/ICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MTPU
BbIOOPE OTBETOB
5 3aaHue OTKPBHITOTO THIIA C [TpaBUIIbHBIN OTBET 3a 3a7aHKE

pPa3BEPHYTHIM OTBETOM CUHUTAETCS
BEPHBIM, €CJIH OTBET COBIIAJIAET C
ATAJIOHHBIM 10 COAEPKAHUIO U
MTOJHOTE

OIlIeHWBaeTcs B 3 OaJuta, ecu oIyIieHa
OJiHa OIIMOKa \ HETOYHOCTH \ OTBET
MIPaBWJIbHBIN, HO HE MOJIHBIN - 1 Gai,
ecnu gomnyiieHo oonee 1 omuOku \ oTBET
HEeTPaBUJILHBIN \ OTBET OTCYTCTBYeET — 0
6amtoB (MO0 yKa3bIBAETCS «BEPHON\
CHEBEPHOY)




WMHCTpyKIUs 110 BHITIOIHEHUIO TECTOBOTO 33/IaHKs HAXOAUTCs B Tadymie 18.2.
Tabmuna 18.2 - UHCTpyKIHMsI 110 BBIMOJIHEHUIO TECTOBOTO 3aJIaHUs

Ne Tun 3ananus WNHucTpykuus
1 3amanue 3akpbeITOoro Tuma Ha | [IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
ycTaHoBJIeHHE cOOTBeTCTBUs | K KaXk10#1 MO3UIMK, TaHHOU B JIEBOM CTOJIOIIE,
moa0epUTE COOTBETCTBYIONIYIO ITO3HITHIO B
IPaBOM CTOJIOLIE
2 3aganue 3akpbiToro Tuna Ha | [IpoynTaliTe TEKCT U YyCTAHOBUTE
YCTaHOBJICHHE IMOCIIEJOBATEIILHOCTh
MOCJIEOBATEIbHOCTH 3anuImTe COOTBETCTBYIONIYIO
MOCJICIOBATEIHLHOCTL OYKB CIICBa HAMPABO
3 3amanre KoMOMHUPOBaHHOTO | [IpounTaiiTe TEKCT, BRIOCPUTE MPABUIBHBIN
THUIIA ¢ BHIOOPOM OJIHOTO OTBET M 3aIUIIUTE aPTYMEHTHI,
BEPHOTO OTBETA M3 YETHIPEX 000CHOBBIBAIOIIIME BHIOOP OTBETA
MPEIIOKEHHBIX U
000CHOBaHHEM BBIOOpA
4 3amanne koMOMHUPOBaHHOTO | [IpounTaiiTe TEKCT, BRIOCPUTE IPABUIIbHBIC
THUIIA C BHIOOPOM HECKOJIBKUX | BAPUAHTHI OTBETA U 3aIIUIIUTE apTyMEHTHI,
BapUaHTOB OTBETA U3 000CHOBBIBAIOIIINE BHIOOP OTBETOB
MPEIIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBAaHUEM
BBIOOpA
5 3ajaHue OTKPBITOrO THIA C [IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII
pa3BEPHYTHIM OTBETOM 00OCHOBAHHBII OTBET

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYYaIOUIMXCsl 3a04HON (OPMBI
o0yueHus, npecTaBieHbl B Tabaume 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX paboOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

1 Pazpabotka npumnosxxenust Ha Dart ¢ ucnosbpb30BaHrEeM aCHHXPOHHOTO
nporpaMMmupoBanus, Stream, Future u Isolate ams 00paboTku mapasieabHO
BBITIOJIHACMBIX 3a/1a4.

10.4. Metoanueckue MaTepHabl, ONpEAEIISIONINE MPOLETYPbI OIlCHUBAHMUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUH, COJIEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHUpYOIMX MOPSIOK U MPOUEnypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMH O0YyJarOIINXCs
I'VAIL

11. Mertoauueckue YKa3zaHusd 0JIsd 06y11a}01u1/1x05{ 10 OCBOCHHIO AU CIUIIIIMHBI

11.1. Meronuyeckue yKazaHus MJisg OOYyYAIOMIMXCA TIO OCBOEHHUIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpEeMEHHOUN JIEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWsA, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUS BBIMOIHSIET METOJ0JIOTHYECKYIO,




OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEeNbHOE NPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUITINHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIyY€HHE OTIBITa TBOPUYECKOI pabOoThl COBMECTHO C IPEIOIaBaTEIIEM;

— pa3BuTHE NPO(PECCHOHAIBLHO-ICIOBBIX  KAuecTB, JIIOOBU K  TIpEeaIMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsBJIEHUE HEOOXOJMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENIbHOM padoThI;

— TIOJy4Y€HHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJVIKaNIINE TOJIBI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATb HUX B  Pa3IMYHBIX
(bopMyIupOBKax);

— TOJIyueHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHHOB M TOHATHI.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIAThCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM DA3aTOYHOI0 MaTepualla IpU HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 JAUCLHUIIINHE.

CrpyKTypa NpefocTaBieHHs JEKIMOHHOIO MaTepuaa:

— HM3noxxeHne TEOPETUUECKUX BOIIPOCOB, CBSA3aHHBIX C paCCMaTPUBAEMOM TEMOM.

— O0o0011eHre U310)KEHHOI0 MaTepuaa.

— OTBeThl Ha BO3HUKAOIINE BONPOCHI 110 TEME JIEKIIUH.

11.2. Meronnyeckue yka3aHus i 00ydaromuxcs Mo y4acTHIO B CEMUHApax
Y4eOHBIM IJIAaHOM HE IIPETYCMOTPEHO.

11.3. Meronnueckue ykazaHus A OOYyYaroIIMXCS IO MPOXOXKICHHUIO MPaKTHUYECKHUX
3aHATUN
VY4eOHBIM IJITAHOM HE TPETyCMOTPEHO.

11.4. Meronnyeckue yka3zaHus i OOYYalOIIMXCS IO BBINOJIHEHUIO J1TAOOPATOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPAaOOT oOOydaromUics MAOKEH YIIIyOUTh H
3aKpENNTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

Brinonnenue 51ab0paTopHBIX paboOT OO0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCIUIUIMHBL, ONpEeNesiseMoll y4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENIOBaHMsS MPOIECCOB, SBJICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alus TEOPETUUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIHX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 3y4aeMOH TUCIUIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOH  paboThl ¢ J1a0OpaTOPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue 1 TpeOGoBaHMs K IIPOBEACHUIO 1a00paTOpHBIX padboT




Bapuantr 3amanus mo kKaxmo mabopaTopHOil paboTe OOydaromMiics TMOdy4daeT B
COOTBETCTBUU C HOMEpPOM B cIucKe Tpymmbl. [lepen mpoBeneHueM J1abopaTOpHOU pPabOTHI
oOyyaromemMycsi CleJyeT BHUMATEIbHO O3HAKOMHUTHCS C METOJUYECKUMH YKa3aHHSIMHU IO ee
BBITIOJTHEHHIO. B cOOTBEeTCTBHY € 3aaHHEeM O0yYaIONIUIiCs JODKEH MOATOTOBUTH HEOOXOMMBIE
JAHHBIC, TIOJIYYHUTh OT TMPENoAaBaTelisi JOMYCK K BBITOJHCHHIO J1a0OpaTOpHOW pPaboTHI,
BBHITIOJTHUTHh YKa3aHHYIO MOCIIEOBATEILHOCTh JICUCTBUM, MONYYHTHh TpeOyeMble pe3ylbTaThl,
0hOPMHTH | 3AIUTUTH OTYET MO JabOpaTOpHOH padoTe.

CrpykTypa 1 hopMa OTYETA O JJabopaTOPHOM padoTe

Otduer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B Ce0S: TUTYJIBHBIM JIHCT,
(GOpMYJIMPOBKY 3aJaHMs, MAaTEeMAaTHYECKYI0 MOJCIb, aJrOPUTM PEHICHHUS 3aJladyM, OIHMCaHUE
HAaOboOpa TECTOB, pEATU3YIONIYI0 MPEACTABICHHBIM QJITOPUTM TMPOTPAMMY, PE3YIbTAThI
TECTUPOBAHUSA TPOTPaMMbl, TMPUMEPBl PabOThl MPOrPAMMBI, BBIBOJBI [0 pe3yJIbTaTaM
BBITIOJTHEHHON pa0OThI, CITIUCOK UCTIOIh30BAaHHBIX HCTOYHUKOB.

TpeboBanust k 0oOpMIICHHIO OTYETA O JTaOOPAaTOPHOHU paboTe

ITo xaxmoit nmabopaTopHOl pabOTEe BBHIMONHIETCS OTACNBHBIM OT4eT. TUTYNbHBINA JHCT
o(opmIIsieTcs B COOTBETCTBUU € 00pa3lioM, IpecTaBieHHbIM Ha caiite I'YAIIl (www.guap.ru) B
paszzenie HOpMaTHUBHOM JOKYMEHTAlMu [Js y4eOHOro mporecca. TekcToBble M rpaduyueckue
MaTepuaibl OQOPMIIIFOTCS B COOTBETCTBHH C HOpPMaTUBHbIMEH TpeOoBanusimu ['YAII
(Www.guap.ru), H3J0XKEHHbIMA B pa3elie HOPMATHUBHOM JOKyMEHTAllMM M y4eOHOro
mmporecca.

11.5. Meronnveckue yka3zaHust JUIsi 0OyJaOIIMXCs MO BBIMOJIHEHUIO KyPCOBOTO MPOEKTa/
KypCOBOI1 pabOThI
VY4eOHBIM MIJITAHOM HE MPEyCMOTPEHO.

11.6. MeTonuueckue yka3zaHus JJIsi OOYYArOIINXCS 10 TPOXOXKICHUIO CaMOCTOSTEIbHON
paboTHI

B xoze BBIIOTHEHUS CaMOCTOSATENbHONU padOThI, OOYUYaAIOUIUIICS BBIMOJIHSAET paboTy MO
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IPENojaBatelis, HO 06e3 ero HemocpeaCTBEHHOro
y4acTusl.

Jns obydaronuxcss Mo 3a04HOM (Gopme oOydeHMs BBINOJIHEHHE KOHTPOJIBHBIX PabOT
ABJISIETCS DJIEMEHTOM TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH U CaMOCTOSITEIbHOM paboThI

B mporecce BBIMOTHEHHUS CaMOCTOSATENBHOW paboThl y oOydarouierocs (opMHUpyeTcs
1enecoo0pa3Hoe MIaHupoBaHuEe pabovero BpeMeHU, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOTaeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIIONIMMH  CaMOCTOSTENIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHa 1o JUCIUIIINHE;

11.7. Meronuveckue yka3aHus s OOYYAIOIIMXCS 10 MPOXOXKJIEHHIO TEKYILIEro
KOHTPOJISI YCTIEBA€MOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUI
00y4aronuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JTUCUUTIITUHBI.

Pe3ynbTaTthl TeKylIero KOHTPOJS YCHEBAEMOCTH YUYUTHIBAIOTCS TMPU IMPOBEACHUU
MPOMEKYTOUHOM aTTeCTallMu Hapsiy C OTBETaMHM Ha SK3aMEHALIMOHHBIE BOMPOCHI, MOCKOJIbKY
OTpaxkatoT c(OPMUPOBAHHOCTH MEPEUUCICHHBIX B Tabiuie 1 KOMIIETEHIUIl ¢ TOYKH 3pEeHUS
MPHOOPETEHHBIX YMEHUHN 1 HABBIKOB.



11.8. Meronnueckue ykazaHus [uig OOydaroLMXCs MO MPOXO0KJIECHUIO MPOMEXYTOYHON
aTTeCTaIHH.

[IpomexxyTounass  arrectanust  OoOy4aroIIMXCS  HpPEAyCMAaTpHBaeT  OLECHHBAHUE
NPOMEXYTOUHBIX U OKOHYATEIbHBIX Pe3yiabTaTOB 00ydeHus mo aucuuiuiHe. OHa BKIIOYAET B
ceOst:

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJy4YeHHBIX
00y4aromuMcs PU U3YYEHUHU TUCIUIUIMHBI, IPU BBIOJHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEI0BATENBCKIX pabOT M MPOXOXKACHUH MPAKTHK C aTTECTAIIMOHHOW OLIEHKON
COTIIUYHOY, «XOPOILIOY, KYyJOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHOY.

JIns ycmemrHoro NpoXOKACHUS TMPOMEKYTOYHOH arTecTalMy OOYYaIOUIMKCS JIOJDKEH

IPOJIEMOHCTPUPOBATh  COOTBETCTBHE KPUTEPHSIM  OLEHKH  YPOBHS  C(HOPMHPOBAHHOCTH
KoMIieTeHImi (Tabnmuia 14), a Takke BBINOJHHUTH, BBUIOXKUTh OTYETHl B JIMYHBIA KaOMHET U
yCIEIIHO 3alluTUTh He MeHee 60% mnaGopaTopHbix paboT. Ha oOLEHKY OTJIMYHO MOTYT
NPETEHIOBaTh TOJBKO TE CTYIACHTHI, KOTOpble Ha TMPOTSHKEHUH CEMECTpa BBIOIHSIIN
KOMaHHBIN MTPOEKT, CAIH BCE JJAOOpaTOpPHBIE PA0OTHI M MOIYYHUIH B CyMMe MUHUMYM 85% OT
MaKCHMaJIbHO BO3MOKHOI'O KOJIMUeCTBa 0ayuioB U uMeroT 90% nocereHnii JeKuuil.

Cuctema OIICHOK IpH TPOBEICHHM IPOMEXKYTOUHOH arrectanuu (opmupyercs B
coOTBeTCTBUH ¢ TpeboBanmsimMu «llojokeHne o TeKymeM KOHTpOJIE YCIIEBaeMOCTH W
IPOMEXYTOUYHOW aTTecTaluu CTyAeHToB U acnupaHtoB ['YAII, ofOywaromuxcs 1o
00pa3oBaTEeNLHBIM ITPOTPaMMaM BBICIIEI0 00Pa30BaHHI».



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI

Jlata BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConepxaHne N3MEHEHHH W JOTIOTHEHUI

Jlata 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Iommuce
3aB.

kadempoit




