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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabovas mporpamMma AMCHUIUIMHBL (MOIYJIs) «AJTOPUTMBD) COCTABICHA B COOTBETCTBHUH C
denepanbHbBIM TOCYAaPCTBEHHBIM O0pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO O0pa3oBaHUS —
maructpatypa no Hampasienuto 02.04.01 Marematnka W KOMIOBIOTEpHBIC HAyKd, MPOQHIb
[IporpaMMHasi WHXEHepUs B peTeilie, yTBEpKACHHbIM NpHUKa3oM MMHHCTEpPCTBA HAyKH U
BeIcuiero oOpasoBanust Poccuiickoit deneparmu Ne 810 ot 23.08.2017 roxa.

W3ydeHne AUCUMILTUHBI (MOIYJIs1) «AJNTOPUTMBI» MO3BOJISIET 3aJI0KUThH QyHIaAMEHTAIbHYIO
OCHOBY 151 3¢ ()eKTUBHOM pa3zpabOTKU MPOrPaMMHOTO 00ECTICUECHNSI, aHATTN3a JAHHBIX U PELICHUS
3ajady B 00JacTU  MCKYCCTBEHHOTO  HMHTEIUIEKTa, OWOMH(POPMATHKH, CHCTEMHOIO
pPOrpaMMUPOBaHUs U BeO-pa3paboTku. Jlucruruimaa (MOayiabh) GOpMHPYET alrOpUTMUYECKOE
MBIIIIEHHE, He0OXO0IMMOe JIJIsl CO3AaHUsI MPON3BOAUTEIbHBIX, MACIITAOUPYEMBIX H KOPPEKTHBIX
pELICHHI B YCIOBUSAX PEAJIbHBIX BHIUMCINUTEIBHBIX OTPaHUYCHUN.

MecTo TMCHUIJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimmas muciurinHa (MOIyJIb) BKIIFOUSHA B YYE€OHBIH IUIaH 110 MPOrpaMMe MOATOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAayKH, MpOodmib
[IporpamMMHasi MHXEHEpHsI B pETeiiic U BXOIUT B BapUaTHBHYIO 4YacTh bioka 1, hopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHONICHUH KaK JTUCIIUTUIMHA IO BEIOODY.

JucuuruimHa (MOyJIb) JOCTYITHA K M3YYEHHUIO Ha 1 Kypce Bo 2 ceMecTpe.

Heab u3yyeHHs THCUMILIMHBI (MOAYJs): GopMHpOBaHHE Y OOy4aroIIUXCsl IIyOOKOro
NOHMMAHUS MPUHLMIIOB IPOEKTUPOBAHUSA, aHAIM3a U ONTUMHU3ALMMU AITOPUTMOB, a TaKKe
pa3sBUTHE HaBBIKOB 3()()EKTUBHOrO peleHUs CIOXKHBIX  BBIYMCIMTEIBHBIX 337ady C
UCTIOJIb30BaHUEM (DYHIAMEHTAIBHBIX METO/IOB M CTPYKTYP JaHHBIX.

3agaum M3y4yeHUus TUCHUILIMHBI (MOAYJIs1):

— M3Y4YUTHb OCHOBHBIEC NPUHIIMIIBI aHAJIU3a AITOPUTMOB: BPEMEHHAs! U IIPOCTPAHCTBEHHAs
CJIO’KHOCTb, OLICHKA B JIyUYIIIEM, CPEITHEM U XYLIEM CIIydasix, aMOPTU3ALMOHHBIN aHAIN3;

— OCBOUTH 0a30BbI€ U MPOJIBUHYTHIE AITOPUTMBI IIOMCKA, COPTUPOBKHU, 00PaOOTKH CTPOK,
paboTsI ¢ TpadaMu U IEPEBBIMU;

— HAYYUTHCS] IPUMEHSATH MapagurMbl AITOPUTMUUECKOTO ITPOrPAMMHUPOBAHHUS: PEKYPCHIO,
JUHAMUYECKOE IPOrpaMMHUPOBAHUE, JKaJHBIE METOIBI;

— OBJIQJIETh METOJAMU XEIIMPOBAHMs, IMOCTPOCHUS U UCIIOIb30BAHUS XEII-Ta0NuUIl C
pa3peneHneM KOJUTU3HUi;

— Ppa3BUTh HaBBIKM PeANM3all{ M aHanu3a rpadoBbIX aIrOPUTMOB: 00XO/bI, KpaTyaiime
ITyTH, TOTOJIOTUYECKAsi COPTUPOBKA, KOMIIOHEHTBI CBSI3HOCTH;

— HAy4YMThCs BBIOMpATh M alaliTUPOBaTh ONTUMAIIbHBIE CTPYKTYPHI IAaHHBIX U aJTOPUTMBI
JUISl peLIeHUs PUKJIaIHBIX 33/1a4 B YCJIOBUAX OrpaHUUYEHHH 110 BPEMEHU U MaMSTH.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJI51) 00y4AIOIIUIICS 10JIKEH::

3Hamy:

— TOHSATHE W TMPHUHLMIBI aHaATW3a aJrOpPUTMOB: BPEMEHHAass M IPOCTPAHCTBEHHAs
CIIOXHOCTh, ocHOBHBIE THITHI citoskHOCTH (\(O(1)\), \(O(n)\), \(O(\log n)}), \(O(n"2)\)), nx
MIPUMEPHI U OJXOABI K OLEHKE (JTydIIHNi, Xy cirydail, aMOPTH3aI[MOHHBIN aHAIN3);

— 0a30BbI€ aJTOPUTMBI ITOKCKA U COPTUPOBKU: OMHAPHBIN MOUCK, COPTUPOBKU BCTaBKaMH,
CITUSIHUEM U Ky4e, UX 0COOEHHOCTH, TPEOOBAHUS U CIIOKHOCTD;

— peKkypcusi: €€ KOMIIOHEHTBI, OTPAaHUYEHUs, IEPEBO BHI30BOB, IPUMEHEHUE B 3a/1a4aX;

— TPUHIMIBI U IPEUMYILIECTBA TUHAMHYECKOT0 MPOrpaMMHUPOBaHUs: pa3OueHue 3a/1a4 Ha
oJ13a7jaui, MEMOU3aLMs, UTEPATUBHBIN NOAX0, MpuMepsl Ha 3anadax HOII u HBII;

— OCHOBBI )KaJHBIX AJITOPUTMOB: JIOKaJIbHAs! ONITUMH3ALINS, UX IPUMEHEHUE U OTPAaHUYEHUS,

— ITOPUTMBI CTPOKOBOTO IOWCKA: paccTosiHue JleBeHmTelHa, mpeuKc-(pyHKIu,
anroput™m KMII, Pabuna-Kapmna, ux npumeHeHust 1 0COOEHHOCTH;

— OCHOBBI XEIIMPOBAHUS: XeUI-(PYHKIIUH, XEeII-TA0INLIbI, METOAbl Pa3peIIeHUs] KOJUTU3HH,
IIPUMEHEHNE XEIIMPOBAHUS B 33/1a4ax;
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Teopust TpadoB: MOHATHE BEpIUIMH, p&Oep, B3BEUICHHBIX TPpadoB, MpeAcTaBieHe rpagoB
(MaTpuiia u cicok cMexHocTr), ocHOBBI BFS u DFS, cnabas u cunbHasi CBS3HOCTD,
TOTMOJIOTUYECKask COPTUPOBKA, KOMIIOHEHTHI CUJILHOM CBSI3HOCTH U KOHJIeHcalus rpada;
QIrOpUTMbI TIOMCKa Kpartdadmiero nytu: Jledikcrpel u  ®moitga-Yopmemwia, ux
MIPUMEHEHHE, 0COOCHHOCTH ¥ ONTUMU3AIKS;

OCHOBBI Pa0OTHI C IEPEBBAMH: CTPYKTYypa OMHapHBIX nepeBbeB noucka (BST), coiicTaa,
olnepalMd BCTaBKH, YyJIaliCHHs, IOMCKa, 00xomoB (pre-order, in-order, post-order),
CJIOKHOCTB OIlepaLyii.

ymembw:

OLIEHUBATh BPEMEHHYIO U MPOCTPAHCTBEHHYIO CIIOKHOCTH AJITOPUTMOB, aHAIU3UPOBATH
uX 3QPEKTUBHOCTD;

peann3oBeIBaTh M MOAUGDUIMPOBATH AJITOPUTMBI IOMCKA W COPTUPOBKHU (OMHAPHBIHA
MIOUCK, COPTUPOBKH BCTaBKaMU, CIIUSHUEM, Kydei);

CO3/laBaThb PEKYpPCHBHbIE aJTOPUTMbI, BBISBISATh HW30BITOUHBIC BBIYUCICHHUS U
ONTUMU3UPOBATh UX;

peanu30BbIBaTh ~ AITOPUTMbBI  AMHAMUYECKOTO IPOrpaMMHpOBAaHUS  (MEMOM3alus,
UTEpaTUBHBII I0JXO0/) /U1 3a/1a4, CBSI3aHHbIX ¢ onTUMH3anuel, Hanpumep, HOIT u HBIT;
pelaTh 3a7a4yd ONTUMHU3ALUH C UCIOIb30BAHUEM KAJHBIX AITOPUTMOB, aHAJIU3UPOBATh
ux 3(pPEKTUBHOCTB;

paspabarbiBaTh  anropuTMbl  crpokoBoro  moucka (KMII, Pabuna-Kapmna),
BOCCTAHABJIMBATh MyTH MIPe0o0pazoBaHuil (Harpumep, paccTosiHue JIeBeHmreiina);
UCTIOJIb30BaTh XeUI-(DYHKIWHU ISl CO3[aHUSI XENI-TaONuI] U PEHICHHs 3a/1a4 Ha OCHOBE
XEIIUPOBAHHUS;

peanu3oBbBaTh anropuTmbl odoxona rpadoB (BFS, DFS), HaxoauTs KOMIIOHEHTHI
CBSI3HOCTH, TOIIOJIOTHYECKYIO COPTUPOBKY, KOMIIOHEHTBI CHJIBHOM CBSI3HOCTH (JITOPUTM
Tapbsna);

HCIOJIb30BATh AJITOPUTMBI MIOMCKA KpaTyaiimero mytu (eiikcrpa, @noiia-Y opiiert) 1ist
aHaJM3a ceTeil, MaplpyTU3aluy, IJIaHUPOBAHUS,

pabotath ¢ OuHapHBIMU JepeBbsimu Torcka (BST): BcraBka, ynaneHue, mouck, 00XoIbl,
OaraHCHUpPOBKA.

e1ao0emy.

HABBIKOM aHalIu3a AITOPUTMOB C TOYKH 3peHUs 3PHEKTUBHOCTH U BHIOOPA MOIXOSIINX
MTOJTXOIOB JIJISl ONTHMH3AINY BPEMEHH U TIAMSITH,

HABBIKOM  PENICHUS CIIOKHBIX TMPUKIATHBIX  33Ja4, BKJIIOYAs ONTHMH3AIHIO,
MapIIpyTH3aluio, 00pabOTKy CTPOK U rpados;

HABBIKOM ONTHMHU3ALMU aJTOPUTMOB M CTPYKTYpP AAHHBIX Ui paOOThl ¢ OONBIIMMHU
00BEMaMH JAaHHBIX

HAaBBIKOM  pa3pabOTKH  aJTOPUTMOB  C  HWCIOJB30BAHWEM  JTHHAMHYECKOTO
MIPOrPaMMHPOBAHUS, JKTHBIX METOJIOB U METO/I0B CTPOKOBOT'O MOMCKA [T IPUKIIATHBIX
3ajad4,

HABBIKOM QJIalTAllMd aJITOPUTMOB M BBIOOpPA ONTUMAIBHBIX CTPYKTYpP JMaHHBIX (Tpadbl,
JIePEBBSI, XCII-TAONHUIIBI) TS CTICIU(PUUSCKUX 3a/1ad;

HABBIKOM aHajm3a rpadOBBIX CTPYKTYp M BBISBICHUS HX OCOOEHHOCTEH, TaKMX Kak
CBSI3HOCTH, HATMYHUE [TUKJIOB, TIOPSIOK BBHITIOJTHCHHUS 337124,

HABBIKOM TPOCKTHUPOBAHHUS WM Pa3padOTKH TPHIIOKCHHH, WCTOIB3YIONUX CTPYKTYPHI
JTAaHHBIX, TaKKe KaK JepeBbs, Tpadbl, Xen-Tabauiibl, st 3GOEKTUBHON OpraHU3aIllid 1
00paboTKM TaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHON pabOThl 00YYarOMIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIIHH KOMIIETEHIIHH 00y4YeHusl o TUCHUILIHHE (MOYJII0)
VK-6. Crocoben VK-6.1. 3HaeT OCHOBHBIE METOLI CAMOOLIEHKHU U
OTIpEICTISATh ’ aHaJIM3a CBOEH JesTebHOCTH, a TaKKe
peann30BbIBATh MPUHIUITE yIpaBIeHUS BpeMEHEM U
MPUOPUTETHI LeJIenoJaranus
CcOOCTBEHHOM VK-6.2. YMeeT cTaBUTh peanuCTUIHbIE U
JIeSITEeIbHOCTH U JIOCTHKFIMBIE TIEJIH, OTIPEAETISATh
CHOCOObI ee MIPUOPHUTETHI B CBOEH JESTENBHOCTH, a
COBEPIIIEHCTBOBAHUS TaKke pa3pabaThIBaTh U BHEAPATH IJIaHBI
Ha OCHOBE 10 COBEPILIEHCTBOBAHUIO CBOUX HABBHIKOB U
CaMOOILICHKH KOMIIETEHIINH Ha OCHOBE MOJTyYeHHOU
CaMOOLICHKH
YK-6.3. NmeeT mpakTHYECKHiA OTIBIT IPUMEHEHUS
METOAO0B CAMOOILICHKHU B CBOEH
po(heCCUOHAIBHOM JIEATEILHOCTH,
BKJIIOYasl y4acTHE B TPEHHHTaX, CEMHHApax
Y TIPOEKTaX, HAPABJICHHBIX Ha Pa3BUTHE
TYHOH 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa
OIIK-1. Crioco0eH HaxOUTh, OIIK-1.1. 3HaeT coBpeMeHHbBIE METO/IbI IPUKJIIATHOM
(dhopMyITUpOBaTH U MaTeMaTHKH, a TAKKE aTOPUTMHUIECKUE
pelarh aKTyaJlbHbIe OCHOBEI pEIICHHS 33734 B yCIOBHUAX
Y 3HaYMMEIC peanbHBIX JaHHBIX peTeiina; BuaaeeT
poOIIEeMBI WHCTPYMEHTAMHU U TEXHOJIOTHSIMH,
NPUKJIaTHON H NpUMEHSIEMBIMH JUTS aHaJi3a U 00paboTKu
KOMITBIOTEPHOU 00J1bIIUX 00HEMOB MH(DOPMAIIK (BKITIOUAs
MaTeMaTHKH OTEUYEeCTBEHHBIE TPOTpaMMHBIE CPECTBA)
OIIK-1.2. Ymeer ¢popmannzoBaTh OM3HEC-3a1a41
pereiliia B BUJie MaTeMaTUYECKUX MOJIENEH,
BBIOUPATH U IPUMEHSITh aJITOPUTMBI U
METO/IbI PEIISHUS, HHTEPIIPETHPOBATH
pe3ybTaThl M IIPECTaBIATh X B hopMe,
JOCTYITHOH [T TEXHUUYECKHUX H
YIPaBICHUYECKUX CTEHKXOIIEPOB
OIIK-1.3. HMeeT npakTHUeCKUH ONBIT PEIICHUS
MIPUKIIAHBIX 33]1a4 B chepe pereiina B
paMKax y4eOHbBIX, HAyYHBIX WIN
MIPOEKTHBIX paboT, BKIIOUYast 00paboTKy
peanbHBIX JaHHBIX, pa3paboTKy
AHATTMTUIECKUX MOJICNICH M MHTETPAIIHIO
pelleHuii B IPOrpaMMHBIE CUCTEMBI, a
TaKKe yJacTue B KOMaHIHBIX MPOEKTaX,
HaIpaBJICHHBIX HA MTOBHIIICHHUE
3¢ HEeKTUBHOCTH OM3HEC-TTPOIIECCOB
OIIK-3. Criocoben OIIK-3.1. 3HaeT NPUHLUIBI TPOEKTUPOBAHUS U
CaMOCTOSITETILHO APXUTEKTYPHI IPOrPaMMHOTO
C03/1aBaTh o0ecrieyeHusi, COBpEMEHHBIE SI3BIKA
NpUKJIaIHbIE MIpOrpaMMHUpPOBaHus, pperiMBOpKHU U
pOrpaMMHbBIE HHCTPYMEHTHI pa3paboTKH, a TaKxKe
CpeJICTBa Ha OCHOBE 0COOEHHOCTH IPUMEHEHUSI OTEYECTBEHHBIX
COBpPEMEHHBIX MIPOTPAMMHBIX ITPOAYKTOB H IIaTHOPM B
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MH(POPMALTUOHHBIX

YCIIOBUSIX IU(PPOBOH SKOHOMHKH

TEXHOJIOTHI 1 OI1K-3.2. YmMeeT pazpabaTeiBaTh, TECTUPOBATH H
CETEBBIX PECYpCOB, B COIPOBOXK/IATH NMPHKIIAIHBIC POTPAMMHBIC
TOM YHCIIe CpeACTBa, MHTETPUPOBATH UX C Oazamu
OTEUECTBEHHOTO JAHHBIX, AaHAJTATHYECKUMH CHCTEMaMH
IPON3BOJCTBA BHEIITHUMH CEPBHCAMH, a TAKXKe
a/1afITUPOBATh MPOTPAMMHBIE PEIICHHS O]
TpeOoBaHMsI On3Heca B cepe peTeiina
OIIK-3.3. HMeeT npakTUYECKHIA OMBIT Pa3paboTKu
MPOTPAaMMHBIX MOIYJICH WITH CHCTEM,
HCHONB3YEMBIX IJIsl pearu3aiun
MaTeMaTHYeCKUX MOJENIEH 1 aHaIn3a
JIAHHBIX B peTeiiyie, BKIIIOYas yJacTHe B
KOMaHHBIX POEKTaX, CONPOBOXKICHNE
KOZOBOM 0a3bl, JOKyMEHTHPOBaHHUE
pelIeHU U BHEPEHHUE B
MIPOM3BOJICTBEHHYIO CPELy
IK-1. CrniocobeH IK-1.1. 3HaeT OCHOBHBIE TEOPETUUCCKHE
OTIpEIeIISATh 00LIHe KOHIICTIIMY ¥ TPUHIIHIIBI, OTHOCSIIUECS K
¢dhopMBI 1 o0JacTu mporpaMMHON HHXKEHEPUHU B
3aKOHOMEPHOCTH peTeline, a Takke KII0UeBbIe
obmactu 3aKOHOMEPHOCTH U MOJEJH, KOTOpPBIE
pOrpaMMHO¥ MIOMOTAIOT B aHAJIN3€ M MHTEPIIPETAIINN
UHXCHEPUH B JAHHBIX
peteiine IK-1.2. YMeeT NpoBOAUTH CUCTEMATHYECKHI
aHan3 00JacTH MPOrpPaMMHON UHKEHEPUH
B peTeiisie, BBIBIATH U (POPMYIUPOBATH
00I111e 3aKOHOMEPHOCTH M TEHACHIINY, a
TaKXe IPUMEHSATh METO/Ibl HCCIICJOBAHUS
JUTS TTOTTY9eHHS] HOBBIX 3HAHUN U
TIOHUMaHHS
[K-1.3. Hmeer npakTHYECKUIT OMBIT pabOTHI B
00J1acTH IPOTPaMMHON MH)KEHEPUHU B
pereiine, BKJIIOYasi y4acTHE B HAYYHBIX
MPOEKTAaX, UCCIICIOBAHUSIX MU
NPaKTUIECKUX 33/IaHUSX, T/1e ObLTH
BBISIBJICHBI M OTTMCaHbI 001me GopMbI 1
3aKOHOMEPHOCTH
T1K-3. CrnocobeHn T1K-3.1. 3HaeT METOALI MATEMATHUECKOTO
MPUMEHSITh METOJIBI MOJIETUPOBAHNS, aHAJIN3a JIAHHBIX 1
aHaJIM3a JaHHBIX U OLCHKH 3()(DEKTHUBHOCTH IUPPOBBIX
MaTeMaTHYeCKOTro peleHuid B paMKax QYHKIIMOHUPOBAHUS U
MOJICITUPOBAHHUS JIJISI pa3BuTHs HHPOPMAIIMOHHBIX CHCTEM
MOAJEPIKKHU [K-3.2. YMeeT aHanu3upoBaTh NPAKTHIECKHE
yIpaBlIeHYECKUX U CHTYyallMH, pa3padaTeiBaTh U NPUMEHSTh
OTIEePaIMOHHBIX MaTeMaTHYECKHe U aHATUTHYECKHE
peLeHuid B MOJIEJH, & TAKKE HHTEPIPETHPOBATh
MH(POPMALUOHHBIX MOJTyYEHHBIE Pe3yJIbTATHI C YUETOM
crucTeMax rokasaresen 3pGeKTHBHOCTH
(YHKIIMOHUPOBAHUS ¥ PE3YJIbTATHBHOCTH
MIPOLIECCOB
[K-3.3. NmeeT npakTHyecKuil ONBIT pEIICHUs

MIPHUKIIA/IHBIX 33]1a4, CBSI3aHHBIX C
ONITHMU3AIMEN Mpo1IeccoB 00paboTKH
JAHHBIX, AaHAJTN30M TIOBEICHHS
10J1b30BATENEH U MTOBBIILIEHUEM
3bGEKTUBHOCTH (YHKIIMOHUPOBAHHUSI
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| MEQOpMAIHOHHBIX cHCTEM
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, aKkageMUYeCKHEe Yachl
w/m HaumenoBanue Qunaz ghopvia TKY
pa3aeia TUCHHUILIUHDBI Ayauropuas pabora (Texkymui
Jleknuu | CeMuHApPBI CamocrosTe
(Moays) KOHTPOJIb
(mpaktudec | Konrpoanb JibHas yCIeBACMOCTH)
KHe padora
3aHATHSA)
1 C105KHOCTb, HTEPATUBHBIC 2 2 13 JomaliHee 3a1aHue
COPTHPOBKHU ¥ OMHAPHBIH KBuz
MIOUCK
2 Pekypcust, pekypcuBHbIE 2 2 13 Jomainee 3aganue
COPTUPOBKHU U Kyya KBu3
3 Junamuyeckoe 2 2 13 JlomarirHee 3amanne
MPOrpaMMHUPOBaHUC U Ksu3
3a]a9u O
MOJIIOCIEA0BATSIBHOCTIX
4 JKanHpie anropuT™el 1 3 3 14 JomarirHee 3amanue
paccrosinue JIeBeHITeHa Ksus
5 [Touck cTpoku B TEKCTE 2 2 2 13 KonTponbHas
pabora
6 XemmpoBaHue 3 3 14 JlomamHee 3aaHue
Ksu3z
7 I'pader 2 2 13 JlomamHee 3amaHue
Ksu3
8 OO0xox rpada B ri1yOuHy. 3 3 14 JlomamHee 3amaHue
CBSI3HOCTB M COPTUPOBKA Ksu3
9 Kparyaiimmii myTh B Tpade 2 2 13 JlomamHee 3amaHue
Ksus
10 | HepeBbs 3 3 2 14 Kontponbhas
pabota
3auem c oyenkou 4 [IpoekT
Hmozo: 24 24 8 134
O6vem oucyununvt (modynsn) (6 190
ak. u.)
Obvem Ooucyunaunvt (mooyns) (e 5

3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Nen/m HanMenoBanue pasgea Conep:xanue THCHUITUHBI (MOIYJs1) IO TeMaM
JAMCUHMIJIMHBI (MO1YJIs1)
1 Cl10XHOCTD, UTEPATHBHBIC AcHMITOTHYECKAS CIIOKHOCTH aJlTOPUTMOB

COPTHUPOBKH U OMHAPHBIN TIOUCK

bunapHs1ii nouck
CopTrpoBKa OMHAPHBIMU BCTaBKaMHU

2 Pexypcust, pekypcuBHbBIE
COPTHPOBKH U Ky4a

Pexypcus

CopTupoBKa CIUSHAEM
Kyua u coptupoBKka Kyuen

3 Junamuueckoe

IIOATIOCJIICAOBATCIIbHOCTAX

IporpaMMupOBaHuC 1 3a1a4u O

ILI/IHaMI/ILICCKOC nporpaMMupOBaHUC
33,[[3‘11/[ O IIOAIIOCIICA0BATCIIbHOCTAX

4 JKanHbie anropuTMbl U paccTOSHUE

JleBeHIrenna

’KanHbie anropuTMsI
Paccrosanue JleBeHmTelina
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TTouck CTPOKHU B TCKCTC

[pedukc-PpyHKms

AnroputMm Knyra-Moppuca-IIparra

XemupoBaHue

XemupoBaHue
Xen-ta0aumpl
AnroputMm Pabuna-Kapria

I'padsr

I'padmr
[Ipencrasnenue rpada
O6xox rpada B MIUPHHY

O6xox rpada B rayOouHy.
CBSI3HOCTH ¥ COPTHPOBKA

O6xox B TmyOuHY
Tonosornyeckasi COpTUPOBKa
CasizHOCTB TpadoB

Kparyaiimmii myTs B rpade

Anroputm JlefkcTpbl
AnroputMm Droiira-Yopmienia

10

JepeBbs

HepeBbs
Omnepanuu Ha BST
O0x0/1b1 IepeBa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. bxaprasa, A. I'pokaem anroputmsl. MimocTpupoBaHHoe ocodue [uis mporpaMMHUCTOB
1 JIIO0ONBITCTBYIOMKX : mocobue / A. bxaprasa. - Cankr-IletepOypr : ITurep, 2021. - 288 c. -
(Cepus «bubnuoteka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekct : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

2. Ulxomuna, T. A. ANTopuTMBl M CTPYKTYpHl AaHHBIX B Python. JlaGoparopHsrit
npakTukym : yueOHoe mocobue / T. A. Illkomuna. - PoctoB-nHa-llony : W3marenncko-
nonurpaduueckuii kommieke PI'DY (PMHX), 2022. - 80 c. - ISBN 978-5-7972-3037-3. - TekcT :
anekTponHbid. - URL: https://znanium.ru/catalog/product/2213221.

3. Jlonua, A. Anroputmsl 00yueHus ¢ nogkperniaeHueM Ha Python. Onucanue u pazpaborka
QITOPUTMOB MCKYCCTBEHHOT'O MHTEIIEKTA : MPAKTUYECKOe PyKOBOACTBO / A. JloHmanep ; mep. ¢
aurn. A. A. Ciunkuna. - Mocksa : JIMK Ilpecc, 2020. - 288 c. - ISBN 978-5-97060-855-5. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2260350.

4. WcrparoBa, E. E. Anroput™Mbl U CTPYKTYpbl AaHHBIX : ydeOHoe mocobue / E. E.
Hctpatosa, U. H. Tomunos, A. A. SIxkumenko. - HoBocubupck : U3n-so HI'TY, 2025. - 68 c. -
ISBN 978-5-7782-5502-9. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2244205.

Hononnumenvnan r1umepamypa:

1. Anroputmsel. PykoBoacTBo mo paspabotke / C. CkueHa; mep. ¢ aHIuI. mof pen. A. A.
3ybapeBa. — Mocksa: JIMK Ilpecc, 2024. — 464 ¢

2. UckycctBo nporpammupoBanus. Tom 1. OcHoBHble anroputmsel / [, E. KayT; niep. ¢ anra.
nop pea. A. JI. @penkens. — 3-e uzfl., nepepad. u gon. — Mocksa: Busbsme, 2023. — 704 c.

3. 'pokaem anroputmel: MmmocTpupoBanHOoe T1OcoOHMe Uil  TPOTPAMMHUCTOB U
mobomnbITcTBytonux / JIx. I'pokot; mep. ¢ aurn. mox pen. M. B. CmupHoBa. — Mocksa: MU,
2024. — 288 c.

4. Anroput™msl U CTpYKTYphl JaHHbIX Ha Python / Cuantum Technologies; nep. ¢ anri. nmox
pea. I'purunk H. — Ilutep, 2024. — 368 c.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHHUBEPCUTET pacrojaraetT MaTepHaTbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, TPYIIOBBIX U
MHAUBUAYaJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalllu, a TaKxKe
MOMEIICHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcimyxuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenne qucuuIuIMHbl (MOAYIIA) oOecriedrBaeTcsl B y4eOHbIX ayIUTOPUSX, OCHALICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B 3JCKTPOHHYIO  MH(POPMALMOHHO-O0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CUCTEMAM, COBPEMEHHBIM NpOo(ecCHOHAIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanue nopraJja Ccbuika
(u3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTeka
2. | baza mansbix as I T-crienuanucTon https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTesibHBIM pecypcam”
7. | Enunas xosneknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcos
8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBo JInnen3nonnoe / cB000HO
pacnpocTpaHsiemMoe

OnepanuoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIIEH3HOHHOE
Server)
BpaysepsbI:
Slunexc.Bpaysep OTEUYECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOoe CBO0OOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIIEH3UOHHOE
TeXstudio 3apyOexkHOE CBOOOHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
IMporpammHoe oGecneveHue IJisl INIAHNPOBAHHUS M YUeTa BpeMeHH:
Toggle app | 3apyOekHOe | CBOOOIHO PaCIPOCTPaHAECMOE
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CucreMbl YIPaBJIEHHS IPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | muuensmonHoe

CucreMsbl ynpapJjieHusi 6a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6Gexmoe | mHuensHonHOE

Cucremsbl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHOe JIUIIEH3NOHHOE

HyperV

CnpaBo4HO-NIPaBOBbIe CHCTEMbI:

KoncynprantlLintoc: cipaBouHO- OTCUECTBECHHOE JMLCH3UOHHOE

MpaBOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 31U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca Cranmaprabiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
ITakeThl NPOrPaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpasJjieHusi 0ubauorpaduyeckoii uHgopmaiueii:

Zotero | 3apyOeKHOE | CBOOOIHO PacCIpOCTpaHsIEMOe
CepBHCHI B CJIYXKOBI:

Bind 3apyOeKHOE CBOOOIHO pacCIpPOCTpaHsIEMOe
Docker 3apy0eKHOE CBOOOJIHO pacIIpoCTpaHsIeMOe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nmporecce nzyueHus AUCHUILTUHBI (MOAYIS) «AJITOPUTMBI» B paMKax TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BUAbI y4eOHOM paboThl, KaK JEKIUU, CEMUHAPHI, JOMAIIHHUE
3aJjaHusl, KBU3bl, KOHTPOJIbHbIE PAa0OThI, MPOEKT, a TAKXKE PA3JIMYHbIE BUIBI CAMOCTOSATEIbHOM
paboTel OOywarouMxcs MO 3a/JaHuI0 MPENojaBaTess, HalpaBiCHHbIE HAa pPa3BUTHE HaBBIKOB
npodeCCHOHATIBHON JIEKCHKH, 3aKpeIUieHHe MPaKTUYEeCKUX MPO(ecCHOHATbHBIX KOMIETEHIIHH,
MTOOIPEHNE UHUIIUATUB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuilo, TEOPETUYECKOrO XapaKTepa.

B mpouecce neknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4YHO
¢buKcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISATH Ba)KHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJIHEHHUSI, U MOIBITATHCS HAWTHU OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaercs, clieayeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTALUU WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopma yudeOHOH NeATeTbHOCTH, TPOBOAMMAs B Y4€OHOM 3aBEICHUU TIOJ
PYKOBOACTBOM TMpEmojaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJaHUsIX U APYrux popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETHh BO3MOKHOCTH AKTHBHO Yy4aCTBOBAaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepHal U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh Meperpy3kud M JIydille YCBOUTh MaTepHall, MCIOJIb30BaTh Pa3jU4YHbIE HCTOYHHUKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Keuz — 3T0 WHTEpakTUBHOE TECTHMPOBAHHUE, HAIpPABICHHOE Ha IPOBEPKY 3HAHUI U
IOHUMAaHMs U3y4aeMoro Marepuara.

g ycnemHol NmOAroTOBKH K KBHM3Y PEKOMEHYETCS BHUMATEIbHO H3YUYUTh OCHOBHBIE
HOHATHUS U METOJIbl, U3y4daeMble Ha Kypce. [lone3Ho pemars npakTHueckue 3aJjauyu U NpUMepHl,
4TOOBI 3aKPENHUTh TEOPETHUECKUE 3HAHUS. TaKKe CTOUT 03HAKOMUTHCS C THITMYHBIMU BOIIPOCAMU
U GpopmaramMu 3a/laHui, 4TOOBI JTy4Ile TOANOTOBUTHCS K TECTUPOBAHMIO.

Konmponvhas paboma — micbMeHHas paboTa ¢ HAOOpPOM 3a1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPaHUYEHHOE BpEMS.

Llens KOHTPOJIBHON pabOTHI — MOTYYUTH CIICIHAIbHBIC 3HAHUS 110 OJHOM WJIM HECKOJIBKUM
T€MaM JUCUUILIMHBI U IPOAEMOHCTPUPOBATh HABBIKH X MPAKTUYECKOIO IPUMEHEHHUS.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOIYJIIO) M TPE3CHTAIHS
pEe3yJIbTaTOB.

I[J'ISI YCHGIHHOfI IIOATOTOBKHU K HpOeKTy peKOMeHIIyeTCSII YCTKO OHpCI[GJII/ITI) el 1 3aga4u
NPOCKTA; COCTABUTH IUIAH PA0OTHI, pa30MB MPOEKT HA ATAIbI C YKa3aHUEM CPOKOB BBIIIOJHCHHUS
Ka)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UICTOYHUKU UHPOPMAIMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHHS TEMBI;, PETYJISIPHO MPOBEPSTH MPOrPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CIH ATO
HEOOXOINMO.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HalpaBiCHHAs Ha YIIIyOJEeHHOE
M3YYEHHE OTJEIbHBIX TEM U BOIIPOCOB YUEOHOMN AUCHUIIINHBI (MOIYJIS).

B nporecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4YacTHH MpernoiaBares. 3aaun CTyIeHTa BKJIIOYaloT padboTy
C KOHCIEKTaMH JIeKIMi (00paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MAaTepUaJIOB IJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENBHBIX TEM, BHINOIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOJIy.]'IlO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUsA C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
AUCHUILINHE (MOYJII0) KAJITOPUTMBI»

OrneHuBaHue ypOBHSI y4EOHBIX JTOCTHMKEHUH OOYYalOMIMXCS MO JUCHUIUIMHE (MOJYJIIO)
OCYIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaIlUH.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUILUIMHE (MOJYIIO) OCYIIECTBIsIeTCs B ¢opme
3auema ¢ OWeHKOU, TIPU STOM TPOBOJUTCS OIEHKAa KOMIETEHIMH, CHOPMHUPOBAHHBIX IIO
JTUCLUTUIMHE.

Jnst olleHWBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXYTOYHOW aTTeCTalUd
UCTIONB3YETCS IeCATUOAIUTbHAS IIKala OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oM, €ClId MHOE He YKa3aHO B CUIIIa0yce TUCIUTUTHHBI:

JecatubamnbHas IlaTudaibHas Oo0mas xapakTepHCTHKA pPe3yJabTaTa 00y4eHus: 1o
OLICHKA OLICHKA AUCHUILJINHE (MOIYJIIO)
10 OTnnyHO CTyZIeHT NOJHOCTBIO BIAACET 3HAHHUAMH, U3JIOKEHHBIMHU B
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JlecaTubanabHasn
OlleHKA

IIaTuéannnLHas
OIleHKA

O0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
AMCHUIIMHE (MOTYJIIO)

9

OTtanaHO

8

OT1anaHO

paboueii mporpamMme, U TITyOOKO OCMBICIIAET TUCIUILTHHY. OH
CaMOCTOSITETTHHO ¥ JIOTHYECKH TIOCIIE/I0BATEILHO OTBEYACT Ha
BCE BONPOCHI, aKIICHTUPYs BHUMaHUEC HAa Han0OJIEEe BAKHOM.
YMeer aHaM3UpOBaTh, CpPAaBHUBATH, KIACCU(PHUIINPOBATH,
0000maTh, KOHKPETU3UPOBATh W  CHCTEMATH3HUPOBATH
W3YYCHHBIM MaTepuall, BBIACISAS KIIOYCBbIE MOMEHTHI U
yCTaHABIIUBasi IMPUYMHHO-CIICJICTBCHHBIE CBS3W.  UETKO
dopMynupyeT  OTBETBI,  YBEPEHHO  HHTEPIPETUPYET
pe3ynbTaThl aHATU30B U JPYTUX HUCCIEIAOBaHUHN, a TaKXKe
pemaer cioxuble 3agaud. CTyIeHT XOpOLIO 3HAKOM C
METOIaMH UCCIICIOBAHUS, HEOOXOUMBIMHU JIJISl IPAKTHYECKON
JESITETIbHOCTH, U YMEET CBS3BIBATH TCOPETUUCCKUE ACTICKTHI
JUCITUILTAHBI (MOIYJISI) C TPAKTUYCCKUMHU 33]a9aMHu.

Xoporo

Xopomo

CryzmeHT oOnamaet 3HaHUAMH HPEAMETa MOYTH B MOJHOM
o0BbeMe pabouell MPOrpaMMbl U CAMOCTOSATENBHO, JIOTHUECKU
HIOCJIE/TIOBATEIILHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
AKIICHTUPYSA BHUMAHUC Ha HaI/I6OHCC 3HAaYUMBbIX MOMCHTAX.
OH ymMeeT aHaJIM3upOBaTh, CPABHUBATD, KIaCCUPHUIINPOBATS,
0000maTh, KOHKPETH3UPOBAaTh M  CHUCTEMaTH3UPOBATH
M3YYEHHBIH MaTepHall, BBIACISS €ro KIIOYeBbIe aCIEKTHl U
yCTaHaBJIMBas MMPUYINHHO-CJICACTBCHHBIC CBA3H.
@dopmynupyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHATM30B M JIPYTHX HCCIEIOBAHHH, a TaKkKe
pelaeTt cI0KHbIe CUTyallMoHHbIe 3a1a4i. CTyIEHT XOPOIIO
3HAKOM C METOJAaMM HCCICAOBAHUS, HEOOXOAUMBIMU JIJIs
NPaKTHYECKOW  JEATEIBHOCTH, MW  YMEET  CBS3bIBATh
TEOPETHYECKUE AaCIeKThl MpeAMeTa C IPAKTUYCCKHUMHU
3aauamH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT o0aaeT 0a30BbIMH 3HAHHUSIMH 10 JUCIUTIIMHE, HO

UCIIBITBIBAET TPYIHOCTH TIPU CaMOCTOSITENILHBIX OTBETaX U
UCIIOJNIb3YeT HETOYHBIe (OpMYIUpPOBKH. B xo1e oTBeTOB OH
JIOTTYCKaeT OIMNOKH, Kacatoluecs: CyTH BonpocoB. CTyAeHT
CIOCOOEH peIIaTh TOJIBKO CaMble MPOCTHIC 3aJa4H U BIaJeeT
JIMIIb MHHUMAJIbHBIM HAa0OpOM METOJIOB MCCIICTOBAHMS.

He cnaun

CryneHT He oBIajieNl 00sA3aTEIHPHBIM MHHAMYMOM 3HAHHMA
0 TIPEIMETY U HE MOKET OTBETUTH Ha BOTPOCHI, TAXKE ECIIH
MpPEenoiaBaTeNb  3aJaeT  JIOMOJIHUTEIBHBIC  HABOJSIIINEC
BOTIPOCHI.

Jucnunimza (MOAyNb) « AJTOPUTMBD) OLIEHUBAETCS CIIEAYIOIKUM 00pa3oMm:

AKTHBHOCTB Bec |KoiunyecTBoO Onucanue

Homamnnue 3amanus | 40% 10 Habop 3ama4 o remMaM Heenu

KonTponbHbie 15% 2 [Tucemennas pabota ¢ HaboOpoM 3a1a4, KOTOPBIE HYKHO

paboTEI PELIUThH 32 OTPAaHMYCHHOE BPEeMs

Ksusel 5% 10 WHTepakTHBHOE TECTUPOBaHKE, HAIPABICHHOE Ha
MPOBEPKY 3HAHUI U MOHMMAHMSI U3y4aeMOro MaTeprasia

3aueT ¢ OlleHKOU 40% 1 [IpoexT — uccienoBaTenbekas padoTa 1Mo JUCHUILTHHE
(MOIyITIO) ¥ TIpE3EHTAINS PE3yIETaTOB

®opmyJia pacuéTa UTOrOBOIi OLIEHKH IO JUCHUIINHE (MOAYJII0) «KAJAropuTmsel». «0,4
x Cpennee 3a nomamaue 3aganus + 0,15 x Cpennee 3a koHTpodbHBIE padboTsl + 0,05 X Cpennee
3a kBu3bI + 0,4 X 3a4eT ¢ OLIEHKOI».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe TOMaLIHKUE 32 TAHUS

Jomamnee 3aganue 1. AHAIM3 M peajin3anusi COPTHPOBOK
1. Peanu3yiiTe anropuT™Mbl COPTHUPOBKH: BCTaBKaMHM, CIMSHUEM M Kydyell Ha si3pike Python
n C++.
2. JInst KaXK[IoTo alropuT™Ma:
— UW3MEphTEC BpeMs BBHINOJHEHUS HAa MaccuBax pasHoro pasmepa (100, 1000, 10 000
AJIEMEHTOB),
— CpaBHHUTE C TEOPETUUYECKOU CIOKHOCTHIO.
3. TocrpoiiTe rpaduk 3aBUCUMOCTH BPEMEHHU OT pa3Mepa MacCHBa.
4. HanumuTe BBIBOJ: B KaKUX CIIydasx Kax/ablil anroputM Haubosee 3hpexTruBeH.
5. Odopmure koa, TpaguK U NOACHEHHUS B BUAE OTUETA.

JomamnHee 3a1anue 2. JluHaMuyeckoe MpOorpaMMIpPOBaHUE U CTPOKH
1. Peanu3yiitTe alroOpuTM BBIYHUCIICHUS paccTOsiHUS JIeBEHIITEHHA MEXTY JIBYMS CTPOKaMHU C
BOCCTAHOBJICHHEM I10CJIC/IOBATEIILHOCTH OTIepaIiuii (BCTaBKa, yIalieHUE, 3aMCHA).
2. TlpumeHnuTe ero s CpaBHEHHS MMap CTPOK:
— "amroputm" 1 "norapudm".
3. Peanusyiite mouck Haumbombiiel oOmieit noamocinenoarensHoctd (HOIT) mis nByx
IMOCJICIOBATEILHOCTEIA.
OrneHuTe BpEMEHHYIO U IPOCTPAHCTBEHHYIO CII0KHOCTh 00OHX aJITOPUTMOB.
5. Odopmute pe3ysbTaThl ¢ MOSICHCHHEM JIOTUKHU 3aITOJIHEHUS TaOTUIIBL.

e

Jomamnee 3axanue 3. I'pagoBbie aIropuT™Mbl
1. JlaH HeoOpHEHTUPOBAHHBIN I'pad (3a4aH CITMCKOM CMEXHOCTH).
2. Peamuzyiire:
— o0xox B mupuny (BFS) u onpenenure paccTosiHUS OT CTAPTOBON BEPIIUHBL,
— 00xox B rimyouny (DFS) u onpenenute KoIM4ecTBO KOMIIOHEHT CBA3HOCTH.
3. Jlns  OpHUEeHTHPOBAHHOTO alUKIWYECKOro Tpada BBIMOJHUTE TOMOJOTHYECKYIO
COPTHPOBKY.
4. TlocTpoiiTe BuU3yallbHOE TMpeAcTaBlieHUe rpada (MOXKHO BPYYHYIO WM C IOMOIIBIO
OuOIMOTEKN).
5. OdopmuTte Ko, pe3ylabTaThl U aHATU3 CIOKHOCTH.

IIpumepHbIe 3a1aHUS IS KOHTPOJIbHOM PadoThl

3aganue 1. Bunapublii mouck
Hanwmure anroput™ OHHApHOTO MTOMCKA B OTCOPTUPOBAHHOM MAaCCHBE.
[TpumenuTe ero i moucka snemMenTa 14 B Maccuae:
[3,7,9, 11, 14, 18, 22, 25]
OnumuTe KaXkJpli 11ar: Kakue 3HaueHHs IPUHUMAIOT JIeBast ¥ IpaBasi PaHUIIbI, KaK BHIYHCIISIETCS
cepe/inHa, KOT/1a HaXOIUTCS NCKOMBIH 2JIEMEHT.
3ananue 2. CopTHpPOBKA CAUSIHMEM
OnwumuTe TpUHIUT paboThI aITOPUTMA COPTHPOBKH CITHSTHUEM.
Brmmonaute coptrpoBky Maccusa [38, 27, 43, 3, 9, 82, 10] no marawm:
1. Pa30eiiTe MaccHB Ha MMOJIMACCHBHI JI0 SMHHYHBIX JJIIEMEHTOB.
2. IloxaxkuTe mpouecc CIUsSHUS ap OTCOPTUPOBAHHBIX MTOIMACCHBOB.
3. 3anummTe OKOHYATEIbHBIH OTCOPTUPOBAHHEIN PE3yIIbTaT.
3ananue 3. lunamuyeckoe nporpammuposanue (HOII)
Haiinute nnuny wHamOompmed oOmed moamocnenoatenbHoct  (HOII)  mmst  cTpok:
X="AGGTAB"un Y ="GXTXAYB"
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[Toctpoiite TabAUIy AMHAMUYECKOTO MPOrpaMMHUpOBaHUs (6€3 pUCOBaHMS — OMUILUTE JIOTUKY
3aIOTHEHHSI) ¥ BOCCTAHOBUTE CaMy MOAMOCIEI0BATEILHOCTD, YKa3aB IMyTh OT KOHIIA K HaYay.
3ananue 4. JKagnplii aaroputm (3ajada o BbIOOpe 3as1BOK)
JlaHbl MHTEPBAIBI BPEMEHH BBITTOJIHEHUS 3a7a4:
(1,4),3,5),(0,6),(57),(8,9), (5 9)
Hcnone3ys skaaHblid anropuT™ (10 MPUHIMITY HAMMEHBIIIETO BPEMEHU OKOHYAHWS), BBIOESpUTE
MaKCHMalbHOE KOJIMYECTBO HEMEPECEKAIOIINXCS 3a/1ay.
OnwumuTe NopsAA0K BEIOOpa U 3aIUIINTE UTOTOBBIM HAOOD.
3amanue 5. Paccrosnue JleBenureiina
Brrunciinre paccrosinue JIeBeHIITENHA MEXAY CTPOKAMU:
"kitten" u "sitting"
Onummre, Kak MOXKHO TMOJNYYUTh BTOPYIO CTPOKY W3 TEPBOM, U YKOKUTE MUHUMAIBHOE
KOJIMUECTBO onepanuii (BCTaBKa, yJalleHue, 3aMeHa).
3ananue 6. Aaroputm Kuyra-Moppuca-Ilparra (KMII)
Hns ctpokun P = "ABABC" nocrtpoiite npedukc-pyHkiuto (6e3 TaOauIpl — B BUIE CIUCKA
3HAYCHUM ).
OObsicHUTE, KaK UCIIONIBb3YyeTCs MpeuKc-QYHKIUS MPU MOUCKE MOACTPOKH B TEKCTE, U YKAKUTE
€€ Ha3Ha4YCHHUE.
3ananue 7. bunapHoe nepeBo noucka (BST)
Jansl 3Hauenus: 8, 3, 10, 1, 6, 14,4, 7, 13.
1. TloctpoiiTe GuHapHOE 1epEeBO MOKUCKA, BCTABIISS DJIEMEHTHI 10 MOPSAKY.
2. Bwmonnute Tpu obxoma: pre-order, in-order, post-order — wu 3anummTe
MOCIIe0BATEIHHOCTH.
3. OO®wscHUTE, KaKOe CBOHMCTBO coxpaHseTcs B BST u kak 0HO HCTIOIB3yeTCs MIPH ITOUCKE.

HpI/IMeprle 3aJlaHuA 1Jd KBH3a

Bomnpoc 1.
KakoBa BpeMeHHas CJI0)KHOCTh OMHAPHOTO MMOMCKA B OTCOPTUPOBAHHOM MaccuBe?
1. O(n)
2. O(logn)
3. O(nlogn)
4. O(1)
[TpaBuibHBIN OTBET: 2
Bonpoc 2.
Kakoii anroput™ copTHpOBKY UMEET HAMTYUIIYIO CPEHIO BpeMEHHYIO cioxkHocTh O(n log n) u
UCIIOJIb3YET METOJ «pa3/eisiil U BIAaCTBYI»?
1. CoptupoBka BCTaBKaMu
2. CopTupoOBKa CIUSHUEM
3. CoprupoBka BEIOOpOM
4. Tly3sIppKOBasi COpPTHPOBKA
IIpaBunbpHBIN OTBET: 2
Bomnpoc 3.
Kaxoit anroputm ucnosb3yercs A1 HaX0XKACHUS KpaTyalllnuX MyTel OT OAHOW BEPIIUHBI KO BCEM
OCTaJIbHBIM B Tpade ¢ HeOTpULATeIbHBIMU BecaMu?
1. Anropurm ®noiina-Yopmemia
2. Anroputm Kpackana
3. Anroputm JlefKCTpHI
4. Anroputm [Ipuma
IIpaBunbpHBIN OTBET: 3
Bomnpoc 4.
Yro nenaer npedukc-pynkuus B anroputme Kuyra-Moppuca-Ilparra?
1. Cunrtaer KOIMUYECTBO BXOXKJICHUN MOJCTPOKH
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2. Omnpenmenser MIMHY CaMoOro JUIMHHOTO COOCTBEHHOTO cyddukca, COBHAAAIONIETO C
npepukcom
3. Crtpowut Xemr CTpOKH
4. Haxoaut MeauaHy MOJACTPOKH
[IpaBuibHBIN OTBET: 2
Bompoc S.
Kakoii 06xo 6uHapHOTro JiepeBa MmoceniaeT BEepIInHY ociae PeKypCUBHON 00pabOTKH JIEBOrO U
IIPABOIoO MOAEPEBHEB?
1. Pre-order
2. In-order
3. Post-order
4. Level-order
[IpaBuibHBIN OTBET: 3

[IpumepHoe onMcaHue 3a/IaHNS U KPUTEPHU OLIEHUBAHUS K MPOEKTY

OnucaHue TMNPOEKTHOro 3aJaHusi: pa3paloTaiiTe MpHIOKEHHE s  aHaAIKU3a
Oouosiornueckoit mocienoBarenbHoctd (Hanmpumep, JHK wnm OGenka) ¢ ucmosb3oBaHuEM
AJITOPUTMOB.

3agauu npoexra:

— Tlouck Bcex BXOXKJIEGHUH MOIIOCIEAOBATENBHOCTH (peanu3anus aiaroputma Pabuna-
Kapna win KMII).

— Bbluucnenue paccrosinus JIeBeHIITeliHa MKy IBYMs I1OCJIE€10BATEIbHOCTAMH.

— TlocTpoenue nepeBa noucka i XpaHEeHUsl 4acTOT BCTpeuaeMocT! k-MepoB (1OACTPOK
JUTHHBI K).

— Busyanmzanus pe3ynbTaTtoB (TaOiuibl, rpagukm).

— ®opwmar: nporpamma Ha Python/C++ ¢ untepdericom koManHOM cTpoku uiau Jupyter-
HOYTOYK C TIOSICHEHUSIMH.

Kpurtepun oueHnBanus npoexkra:

— Peanuzauus anroputMoB — KOPPEKTHOCTh U 3(Q(EKTHUBHOCTh PEATU30BAHHBIX
ITOPUTMOB (ITOUCK, JIeBeHIITelH, epeBo).

— MHcnonw3zoBanue CTpyKTyp JaHHBIX — OOOCHOBAHHBIN BBHIOOD (XEII-TabJIUIIbI, 1€PEBDSI,
rpadbl) 1 KOPPEKTHAsI peaar3ariysl.

— AHanu3 CIOXKHOCTH — OIIEHKa BPEMEHHOH M IMPOCTPAaHCTBEHHOM CIIOXKHOCTH JIJISt
KITFOUEBBIX (DYHKITUH.

— @OyHKUHMOHAJIBHOCTh U TECTUPOBaHHE — IpPOrpaMMa paboTaeT Ha pPa3HbIX BXOJTHBIX
JTAHHBIX, €CTh TECTHI.

— Odopmienue u JOKyMEHTausl — MOHATHBIN KOJI, KOMMEHTAapUH, OTUYET C ONKUCAHUEM,
BBIBOJaMH.

— KpeatuBHocTh M mOpuUKIaAHAs ~— HAOpPaBIEHHOCTh  —  3ajJada  HMeEeT
OMOJIOTMYECKYIO/IPAKTUYECKYIO0 MOTHBALIHIO.

— Ilpe3eHTtanus u 3amurTa — SICHOCTh U3JI0KEHHSI, OTBETHI Ha BOIPOCHI, IEMOHCTPAIIHS

paboTHI.
3amanus 1J151 NIPOMEKYTOYHOM ATTECTANMM 0 JUCHMUILIMHE (MOIYJII0)
Ne 3ananue OtBer Kommnerennus
n/n
1. | Kak o6o3HauyaeTcs mopsaoK pocTa BpeMEHH BBITTOTHEHHS ACUMITOTUYECK YK-6
ITOpPUTMA MTPH YBEITMYCHUN BXOTHBIX JAHHBIX? asi CJIOYKHOCTh
2. | Kakyio BpeMEHHYIO CIOXHOCTh MUMEET OMHApHBIA MOUCK B O(log n) OIIK-3

OTCOPTUPOBAHHOM MaccuBe?
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3. | Kak Ha3pIBaeTcs anropuTM IIOMCKa JJIEMEHTa IyTEM OMHaApHBIN OIIK-1
[10CJIE/I0BAaTENIbHOTO JISJIEHHsI MHTEpBajla 1onoJjam? HIOUCK

4, | Kako# MpUHITAII JISKUT B OCHOBE COPTHPOBKH OMHAPHBIMU BCTaBKa C IIK-1
BCTaBKaMu? WCTIOJIb30BaHKe

M OMHAPHOTO
IIOHUCKA

5. | Kak Ha3wpiBaeTCs cioco0 ompeneeHus pe3yabTaTa 3aaaqn peKypcust OIIK-1
yepes pelleHne e€ noa3aaad Toro ke Tuna?

6. | Kakyto CII0O)XHOCTh IMEET COPTUPOBKA CITUSIHUEM B XY/IIIEM O(n log n) OIIK-3
ciyqae?

7. | Kak Ha3bIBaeTcsi CTpPYKTypa JaHHBIX B BUAE MOYTH TTOJIHOTO Ky4a [K-1
OMHAPHOTO JepeBa C YIOPSII0OYEHHBIMH TPHOPUTETAMHE?

8. | Kakoii airopuT™M COPTHUPOBKHU UCIIONB3YET CTPYKTYPY KyUH COpPTHPOBKa [1K-3
JUTSL YIIOPSIIOUMBAHUS DIEMEHTOB? Kyuei

9. | Kakoii meTox npuMeHseTCsl 47151 peLieHUs 3a1a4 ¢ JTUHAMHYECKOE OIIK-3
MEePEeKPHIBAIOIINMHUCS TI0/[3a1a4aMH1 U 3alIOMUHAHUEM IporpaMMHUpPOBa
pe3yabTaToOB? HHUE

10. | Kakas 3agada TpeOyeT HaXOKICHHUS CaMOH JTTHHHOM 0O0IIei 3amaga LCS YK-6
MO/IIIOCIIEI0BATENBHOCTH JBYX CTPOK?

11. | Kako#i moaxo BEIOUpaET JOKaIbHO ONTUMAIIbHOE PEIlICHNE JKaIHbII OIIK-1
Ha KaXXJ1oM 11are? AITOPUTM

12. | Kakas MeTpuka onpezaeisieT MUHUMaJIbHOE KOJTMYECTBO paccrosiHue [K-3
omnepanuid BCTaBKH, YJIaJeHUs U 3aMEHbI JIs JleBenmreitna
npeoOpa3oBaHysi CTPOKH?

13. | Kak Ha3pIBaeTCSI MACCUB, XPAHSIIUH JITMHBI HANOOIBIINX npedukc- OIIK-3
COOCTBEHHBIX MPE(PHUKCOB CTPOKH, COBIAIAIONIUX C € (hyHKIUS
cypduxcamu?

14. | Kako#i airopuT™ MOKCKa MOJICTPOKH UCTIONB3yeT pedrKc- aITOPUTM IK-1
(GYHKIUIO 17151 yCKOPEHUS COTTOCTABIICHUS? Kayra—

Moppuca—
IIpaTTa

15. | Kak Ha3bIBaeTCs CTPYKTypa AAHHBIX JJIS XpaHEHUs Hap xemr-rabiuma OIIK-1
«KITIOY—3HAueHHEe» ¢ OBICTPBIM JOCTYIIOM?

16. | Kakoli anropuT™ MoucKa MmoJICTPOKH UCTIONB3YET ITOPUTM [K-3
XEIIMPOBAHUE AJI1 CPABHEHUS CTPOK? Pabuna—Kapna

17. | Kak Ha3pIBaeTcCsi CTPyKTYpa, COCTOSILAS U3 BEPLIMH U rpad OIIK-1
p€bep?

18. | Kakoii anroput™ ucnosbs3yercs ajist o0xona rpada mno 00xox B OIIK-3
ypoBHsM? TUPUHY

19. | Kak Ha3bIBaeTCs anropuT™ YIOPSIOUUBAHUS BEPIIHH TOIIOJIOTHYECKas [K-1
OPHEHTHUPOBAHHOI'O alIUKIMYECKOro rpaga? COPTHPOBKa

20. | Kakoii anropuT™ HaxOJUT KpaT4anIIue MyTH OT OTHOU aIrOpUTM YK-6
BEPILIMHBI JO BCEX OCTAJBHBIX MPH HEOTPHULIATEIBHBIX JeiikeTpsl

Becax?
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