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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas nmporpamma aucuumiauHsl (MOAyis) «MeToapl ONTHMMM3ALMK» COCTaBIEHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
o0Opa3oBanus —Maructparypa no cneruaibHoct 02.04.01 Marematrka 1 KOMIBIOTEPHBIE HAYKH,
npoduns Backend-paspabotrka, yTBep)kIeHHBINM NpukazoM MUHHCTEPCTBA HAYKU U BBICLIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

N3ydenue nucuuruinHbl (Moayiis) «MeToabpl ONTUMHU3ALKUNY» TO3BOJIAET PAa3BUTh HAaBBIKU
CUCTCMHOI'0 PpCHICHUA TMPUKIAAHBIX 3aJa4 W IIOBBICUTH S(I)(l)eKTI/IBHOCTb HNCITOJIb30BaHUA
pecypcoB. DOTH 3HAHUS SABISAIOTCS OCHOBOM JJIs TOHMMAaHMSI aJITOPUTMOB M MOJIENEH,
MMPUMCHACMBIX B HHKCHCPUH, DKOHOMUKE U I/IH(bOpMaI_II/IOHHBIX TEXHOJIOI'UAX.

MecTo AMCHUILIHHBI (MOLYJIs) B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMbl

Hacrosmas nucuumninnaa (MOAysb) BKIIIOUYEHA B Y4€OHBIIH TUIaH IO IPOrpaMMe MOArOTOBKU
maructparypsl 1o HamparieHuo 02.04.01 MaremaTrika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
Backend-pa3paboTka u BXOAMT B BapHaTHBHYIO 4acTh bioka 1, hopmupyeMy ydacTHHKaMu
00pa3oBaTebHBIX OTHOIICHUH.

JucnuminHa (MOAynb) u3ydaercs Ha 2 Kypce B 3 ceMecTpe.

Heap u3yyeHus1 AUCHMILUIMHBI (MOAYJIs): TPUOOpETEHUE 3HAHUN Y HABBIKOB JIJISl aHAJIN3a,
pa3paboTKu U MpUMEHEHUs 3PPEKTUBHBIX METOJIOB PELICHUS 33/1a4, TPEOYIOIUX ONTUMHU3ALUH
PECYpPCOB U IIPOLIECCOB B PA3JIMYHbBIX 00JACTSIX.

3agayu u3y4yeHust JMCHUILIHHBI (MOAYJIsA):

— (opMupoBaHue 3HaHMH W MOHMMAHUS O TEMaM: BBINYKJIBIM aHaau3, MaTPUYHO-
BEKTOpHOE AH(PepeHIpOBaHNEe, BITYKIble MHOXECTBA, BBINYKJbIE (YHKIHH, CyOTrpaaueHT,
compsiKeHHbIE (PYHKIIMU, TBONCTBEHHOCTS, ycioBus Kapyma-Kyna-Takkepa, MeTo bl UnCIEHHON
ONTUMM3ALMM U HUX CXOJUMOCTH, BJIMSHHME THUIEpIapaMeTpOB HAa METOJAbI ONTHMH3ALUHU,
KJIACCHYECKHE TUCKPETHBIE 33/1a4l ONITUMHU3ALNN U UX PEIICHUE;

— OCBOCHHME YMEHHMU: ONPEIEATh 3aJaHa JIM 337a4a Ha BBITYKIOM MHOKECTBE, CTPOUTH
JIBOVWCTBEHHBIE 3aJ]auH, a TAK)KE€ CTPOUTH JBOMCTBEHHBIE 33/1a4M Yepe3 CONpsLKEHHbIE (DYHKINH,
AQHWINTUYECKH HCKaTb MHUHUMYM (QYHKIMOHajga C OrPaHUYEHMSIMH, HMCKaTb MHHHUMYM
(GyHKLIMOHATa Ha HEMPEpbIBHOM MHOKECTBE, MCKaTb MMHUMYM (YHKIHMOHala Ha AMCKPETHOM
MHOXECTBE;

— (opmupoBaHUE HABBIKOB OIPEACIICHUs CBOUCTB (PyHKIIMOHANIA, 0000IIIEHUS TpaIueHTa
BBIMYKJIbIX (YHKIMH Ha Hernmagkue (QyHKIUH, BBIYMCICHHS OOPAaTHOIO pPacHpOCTPaHEHUs
OIIMOKHU, MPOBEACHUS SKCIIEPUMEHTOB, MOA0Opa TuUIeprnapamMeTpoB B METOAAX, HMPUMEHEHUs
HETOYHBIX AJITOPUTMOB ONTUMH3ALUH K JUCKPETHBIM 3a/1a4aM.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenumus

Conep:xaHue KOMIeTeHIIHH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHb MJIAHNPYEMBIX
pe3yJbTAaTOB 00y4YeHHs 110
AUCHMIIMHE (MOTYJIIO)

VK-6.

CrniocoOeH onpenensrs u
peaTn30BLIBATH IIPHOPHUTETHI
CcOOCTBEHHOM IEATENLHOCTH U
CIIOCcOOBI e
COBEpIIECHCTBOBAHHUS Ha
OCHOBE CAMOOLIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIbI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, & TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaaucTUUHbIE U
JIOCTHXUMBIE 1IeTTH, OIPEACIATh
[IPUOPUTETHI B CBOEH
JESITEIbHOCTH, a TAKXKE
pa3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPIIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONIBIT
MIPUMEHEHUS METO/IOB
CaMOOLICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIFOYAst y9acTHe
B TPEHUHTaX, CEMUHapax 1
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMYHON

3¢ (heKTUBHOCTH U
podhecCHOHANBEHOTO POCTa

OIIK-2.

CriocobeH co3maBaTh U
HCCIIENOBATH HOBLIE
MaTeMaTHYECKUE MOJIENN B
C€CTCCTBCHHBLIX HayKax,
COBepHIeHCTBOBaTL nu
pa3pabaThiBaTh KOHICTIIUH,
TeOpI/II/I 1 METOJbI

OIlK-2.1.

3HaeT OCHOBHBIE MaTEeMaTHYECKHE
MOJIEJIH ¥ METO/IbI,
UCIIOJIb3YEeMbIE B €CTECTBEHHBIX
HayKax, BKIFOYasi CTATHCTHUECKOE
MO/JICIUPOBAHKE,

nmud dhepeHnranbHble YPaBHEHUS U
YHCIICHHBIE METO/IBI, 4 TAKKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaT€MaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4YHBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKUid OMBIT
CO3JaHMs U HCCIIENOBaHUS
MaTeMaTUIEeCKHX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICJIOBAHUH, BKITFOYAsT yYaCTHE
B IMyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00paIUsX, I/ie ObUIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

IK-3.

CrocobeH permarh 3a1a9u
npodeccuoHaIbHON
JESATSILHOCTH,
(hopMynmrpoBaThH pe3ynbTar,
YBHUJIETH CIEJICTBUS
MOJTyYEHHOTO Pe3ysIbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJIBI peIICHHS 33124
npo(heCcCUOHATBHON
JIESITETIbHOCTH, a TAKIKE CITOCOOBI
(hopMyTUpOBaHUS H
MPEeCTABICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 [TOCTICICTBHN 1
UX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMITbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3a7a4,
(hopMyITHUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS s JaILHEHIITNX
JICUCTBUN U pelieHui

I1K-3.3.

NMeet nmpakTUyeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3a[a4, BKJII0Yas y9acTHE B
MPOEKTAaX, I1Ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

I1K-4.

CrniocoOeH my0nu4aHO
NPE/ICTABIATH COOCTBEHHBIC U
W3BECTHBIC HAYYHEIC
pe3yJIbTaThl

I1IK-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3allUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM MIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COoZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JJOTHYHO
($hopMyJIMPOBATh CBOU HAY4YHbBIE
pe3yIIbTATHI, aNaTUPYS UX IS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTs YITyUIlICHHs
BOCTIPHUATHS HHGOPMALIUU

I1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTus B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4asi 0OpaTHYIO CBSI3b U
B3aMMOJCHCTBYs C ayIUTOpUEN
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
w/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Brimykoibrit ananmus 5 26 Jlomarinue
3aJlaHus,
KBu3bI
2 YuCeHHBIE METOIBI 5 28 Jomariame
ONTUMU3AIUN 3aJlaHusl,
KBu3si,
KontponbsHas
pabora
3 HuckpeTtHas 5 26 Jomarane
ONTUMU3AIUS 3aJlaHusl,
KBu3zsb
Kontponbphas
pabota
3auem c ouenkoi 4
Hmoczo: 15 4 80
O6vem oucyuniunst (M00y1s) 114
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 3
(6 3au. eo.)

4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)

Nen/m HanMmenoBanue pasgesa Conepxanue TUCHUIIHHBI (MOYJIs1) IO TeMaM
JAMCUHMILIMHBI (MO1YJIs1)

1 Belnykiblid aHanu3 MarpuuHo-BekTopHOoe auddepeHpoBanie. Brimykiibie MHOXKECTBa.
Bemyknbie  ¢pyaknmun.  Cyorpaguent. ComnpsokeHHBIE  (YHKIIUH.
[BoiictBenHocts.  YcnoBusi  Kapyma-Kyna-Takkepa.  OOpatHoe
pacipoCTpaHEHHE OITUOKH.

2 YucneHHbIE METOIbI PaznuuHbple MeTOABI YHMCIEHHON ONTHMH3ALMU W UX CXOJIUMOCTH.

ONTHMH3ALUU BnusiHne runepnapaMeTpoB Ha METOJIbl ONTHMHU3ALINH.
3 JluckpeTHas onTUMHU3ALMS Pa300p Ki1accHuecKnX TUCKPETHBIX 3324 ONTHMHU3AINHU U UX PELICHHE.
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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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnasa tumepamypa:

1. Tokapes, B. B. Meroas! onTumu3zanuu : yaueOHuk ais By30B / B. B. Tokapes. — Mocksa
: I3marensctBo HOpaiit, 2025. — 440 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-04712-
7. — Teker : snextponHslii // OOpazoBatenbHas 1uardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563479.

2. MeTronpl ONTHMHU3ALMY : y4eOHUK M MpakTukyMm s By3oB / @. I1. Bacuibes, M. M.

[lotanos, b. A. bynak, JI. A. Aprembena ; nox pemakuueir @. I1. BacunbeBa. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 375 ¢. — (Briciiee oopa3oBanue). — ISBN 978-5-9916-6157-7.
— Texct : osnexktponHsli // OOpazoBatenbHas mnatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/560070.

Jononnumensnan numepamypa:

1. CyxapeB, A. I'. Meroapl oNTUMHU3AIMK : YYeOHUK U MPAKTUKYM JUIs OakalaBpuara u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-¢ u3., ucnp. 1 J0M. —
Mocksa : MU3natensctBo FOpaiit, 2022. — 367 ¢. — (bakanaBp u Maructp. AkaJileMHUECKUil Kypc).
— ISBN 978-5-9916-3859-3. — TekcT : anekTpoHHbId // OO6pazoBaTenbHas maTdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/507818.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPDHOW W MEXINCUUIUIMHAPHONW ITOATOTOBKH, IPAKTHUYECKOM M HAY4HO-
HCCJIEI0BATENIBCKOM paboT 00yyarouxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
MHAVBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTALlUH, a TAKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMH CPEJICTBAMHU OOYYEHHs, CIIyXKalllMMU JJIsl MpeACTaBlIeHUsT yueOHOI
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydenre AucuMIIMHbl (MOIys1) oOecrieunBaeTcsi B yYeOHbBIX ayIUTOPUSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000pPYI0BaHUEM, BKITIOYAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM pabOTh 00yUYarOIINUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUIsL MCIIONb30BaHMs MHBAJIWJAMHM M JIMLAMU C OTPAHMYEHHBIMH BO3MOXKHOCTSIMU 3J10POBBA,
OCHAILICHBI KOMIIBIOTEPHOM TEXHUKOW € BO3MOYKHOCTBIO MOJKIIOYEHHUs K ceTH «VIHTepHEeT» U
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https://urait.ru/bcode/563479
https://urait.ru/bcode/560070
https://urait.ru/bcode/507818

obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HWH(OpPMAIMOHHO-00pa30BaTEIbHYIO

YHuBepcurera.

cpeny

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam

UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
yyciae 3JEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IPO(GECCHOHAIBHBIM 0a3aM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HauMeHoOBaHue MOpPTAaJia Ccbuika
(u3nanms, Kypca, 10KyMeHTa)

1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-cienuanucToB https://habr.com

3. | basa nanneix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

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

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

Ilepeuenn

UH(POPMALIMOHHBIX

TEXHOJIOTHH,

UCIIOJIB3YEMBIX  TIPH

OCYIIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Ipounecca 1o JHCOUIlINHE (MOHYJ'IIO), B TOM 4YMCJIC KOMIIJICKT JIMIICH3MOHHOI'O

MpOrpaMMHOTO  OOeclieueHus, COBpEeMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX WU
MH(OPMAaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaumenoBanmne 110 IIpousBoacreo JInuen3nonHoe / cB00OIHO
pacrpocTpaHsemMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
SAunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apybexHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpOCTpaHsIeMOe

HporpaMMﬂoe odecneueHmne AJIS IIVIAHUPOBAHUSA U YI€TA BPEMCHU!

Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucreMbl yIpaBJeHHs] IPOEKTAMM:

Microsoft Imagine (Project) | sapy6exHoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaAHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE
HyperV

CrpaBo4YHO-IPABOBBIE CHCTEMBI:

Koncynprantlntoc: cipaBodHo- OTEYECTBEHHOE JIUIIEH3UOHHOE
paBoBas cUCTEMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrtembl ynpapjieHusi 0néanorpagudeckoii HHpopManueii:

Zotero | 3apyOexHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCBHI U CJIYKObI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOe)KHOE CBOOOIHO PaCIpOCTpaHsIEMOe

7. MeroanuecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AIOMIUXCS 110 OCBOCHUIO TUCHUIIIMHBI (MOAYJIA)

B npouecce u3ydyeHus AUCUMILIMHBL (MOAyisl) «MeToabl ONTUMHU3ALMU» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJIB3YIOTCS TaKue BUAbI Y4eOHON paboThl, KaK JEKIHH,
IIPAKTUYECKHUE 3aHATHS, JOMAIIHNUE 331aHUs, KBU3bI, KOHTPOJIbHbIE pa0OThI, a TAKXKe pPa3InYHbIC
BUJIbI CAMOCTOSATENIBHOM pabOThl 00yUYaOLIMXCS MO 33/1aHUIO0 MTPETo1aBaTelis, HalpaBJiIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCs BECTH KOHCIEKT JICKIUH: KPaTKO W CXEMaTHYHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEU, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh BaXKHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaie HE yHaercs, cieAyeT chOopMyIHpoBaTh BOIPOC W 3a1aTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom 3ansimuu) — akTUBHasI paboTa CTy/IeHTa Ha CEMUHape,
€ro OTBETHI Ha BOIIPOCHI MTPENOaBaTelis U y4acTHe B TUCKYCCHH.

Jl1g ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHEe 03HAKOMUTBCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxHO
AKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BBICKA3bIBasl CBOU MHEHHUS U apIyMEHTUDPYS HX.
[Ipu oTBeTrax Ha BONPOCHI MPENOJABATENsI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTtepuall. Takxke MOJIe3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawnee 3a0anue — HaOOP 3a7ad 10 TEMaM HEAEIH.

[lpu pabore Ham JOMAIIHUMH 33JaHUSIMH BaXHO BHUMATEIHHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBINOJHEHUS. PexoMmeHayeTcs pa3OuBaTh 3aJaHUsl Ha STalbl, YTOOBI
n30exaTh Meperpy3kd W JIydlle YCBOMTH MaTepHai. VICHonb30BaTh pa3MndHbIE HMCTOYHHUKH
uHOpMaLKK, BKIIOYasl yUeOHUKH U OHJIAMH-PECYpCHI, Ui 0osee Ty00oKOro MOHUMAHUS TEMBI.
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Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 3a
OTPaHUYEHHOE BpEMs.

[{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIHMATbHBIC 3HAHUS 110 OJHON WM HECKOJIBKUM
TeMaM JUCUUIUIMHBI (MOJYJISI) U TPOJIEMOHCTPUPOBATHh HABBIKK UX MPAKTUUYECKOTO MPUMEHEHHUSI.

Kesuz — »st0 HHTCPAKTUBHOEC TCCTHUPOBAHUC, HAIIPABICHHOC Ha IIPOBEPKY 3HaHUH |
IMOHUMAaHHWA U3y4acMOI'0 MaTcpHrajia.

I[J'ISI YCHGHIHOﬁ INOATOTOBKH K KBHU3Y PEKOMCHAYCTCSA BHUMATCIBHO H3YYUTH OCHOBHBIC
IMOHATHA U MCTOABI, YACIIAA 0co00e BHUMAHHUE UX MMPUMCHCHUIO. ITone3no peaTh NPAKTHYCCKUC
3aga4u U IIPUMCEPHI, YTOOBI 3aKpCIIUTh TCOPCTUUCCKHUE 3HAHUA. Tax:ke CTOMT O3HAKOMHTBLCS C
TUIIMYHBIMUA BOIIPOCAMHU U q)OpMaTaMI/I SaﬂaHHﬁ, 4TOOBI JIydlie noAroTOBUTHCA K TCCTUPOBAHUIO.

Camocmosmenvras paboma — paboTa CTYICHTOB, HaIpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHUE OT/ICITBHBIX TEM M BOIPOCOB YUCOHOH JUCIUTLINHBI (MOIYJIS).

B nporiecce camocTosiTensHOM paboThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuaIaMy IPU MUHUMAIBHOM yYacTHH TPEIoiaBareisl. 3a1aud CTyISHTa BKIIFOYAl0T padboTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YyUeOHBIX MAaTEpHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIMIOJTHCHHE yU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ mo JTuCHMIJInHEe (MOIly.]'IlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 110
aucuunnHe (moayarw) «MeToabl ONTUMHU3ALUN»

OneHuBaHue ypOBHS y4YEOHBIX JOCTHIKEHHH OOydYaromMXCsl MO TUCHUIUIMHE (MOIYIIIO)
OCYILIECTBJISECTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3ayema ¢ OWEeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
JUCIUIIIIMHE.

Jns oueHMBaHHUS TEKYHIEr0 KOHTPOJISI YCIEBAEMOCTH M TPOMEXKYTOYHOW ATTECTAllUU
UCIIONIB3YETCS JICCATHOAIIbHAS IKaJla OIEHUBAHMS, KOTOpAas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

[MecatubannbHas| IlaTtudamnbHas Ouenka 3a O0mas xapakTepuCTHKA pe3yJbTaTa
OIleHKAa OIIeHKAa 3ayeT 00y4eHHsI M0 TUCHUILIMHE (MOTYJII0)
10 OTtnuyaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMU,
OTIUYHO 3auTeHo W3J0KEHHBIMU B pabodell mporpamme, H
8 OTIM4HO T —— TIyOOKO OCMBICIISICT AWCIHUIUINHY (MOIYJIH).

Oxn CaMOCTOSTEILHO " JIOTUYECKH
MOCJIe/IOBATENILHO OTBEYAET Ha BCE BOIPOCHI,
aKIIEHTUPYs] BHUMaHHe Ha Hanboyee BaXKHOM.
Ymeer aHAIM3UPOBATb, CPaBHHBATB,
KJTacCH(PUIIPOBATS, 006001m1aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
H3y‘-IeHHLII7[ Mare€purall, BBIACIIAA KIIFOYCBBIC
MOMCHTBI )51 yCTaHaBJIMBast IIPUYINHHO-
CIIEJICTBEHHBIE CBs3H. UeTrko Qopmyupyer
OTBETHI, YBEPEHHO UHTEPIPETUPYET
pe3yIbTaThl aHAJIN30B " JIPYTUX

HCCHGﬂOBaHHﬁ, a TakKiKC pemacT CJIOXHBIC
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JlecAaTOAILHAA
OIllEHKA

IIaTnéananLuasn Onenka 3a
OIIeHKA 3agyer

OO0uas xapakTepucTUKa pe3yabTaTa
00yueHusl 1o JUCHUILIUHE (MOYJII0)

3anayn. CTyJIEHT XOPOIIO 3HAKOM C METOJaMH
HCCIIEIOBAHMS, HEOOXOAMMBIMHU JUIS
MPaKTUYECKON  JEATEIBHOCTH, H  yYMEET
CBSI3BIBATH TEOPETUUCCKUC aCIIEKTEI
TUCIUIUTAHBL  (MOIYINISA) C TPAKTHIECKUMH
3aa4aMH.

Xoporo 3auTeHo

Xoporo 3auTeHo

CryneHT oOnajaeT 3HAHMAMHU MpeaMeTa
IMoYTH B  TIONMHOM oO0beme  pabodei
MpPOrpaMMbl M CaMOCTOSITENBHO, JIOTHYECKH
MOCJIEIOBATEILHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIECHTUPYS] BHUMaHUE Ha
HanOoJee 3HaYMMbBIX MoMeHTax. OH ymeer
aHaITM3UPOBATH, CpaBHUBATH,
KJIACCU(UIIPOBATD, 00001maTh,
KOHKPETH3HpOBaTh M CHCTEMaTU3UPOBATh
W3yYCHHBI  MaTepuall, BBIACHSAS  €ro
KIIFOUYCBbIC ACIICKThI u yCTaHaBJIMBas
MPUYUHHO-CIICICTBEHHBIC CBSI3H.
dopMynupyeT CBOM OTBETHI, YBEPCHHO
HHTEPIPETUPYET pPE3YNbTAaThl aHAIU30B U
JIPYTUX HCCICJOBAaHMUNA, a TaKXKe pelaeTt
CJIOKHBIC CUTYAllMOHHBIC 3aJavu. CTYZ[CHT
XOPOIIIO 3HAKOM C METOJIaMH HCCIIeIOBaHus,
HEOOXOTUMBIMHU JUTS MPaKTUYCCKOU
JCATCIIBHOCTH, u yYMEET CBA3bIBATH
TEOPETHYECKUE  aCMeKThl  NpeAMeTa ¢
NPaKTUIECKUMHU 33][auaMH.

Y 10BIETBOPUTENHHO 3auTeHo

Y 10BIETBOPUTENHHO 3auTeHo

CryneHT oOnaaeT 0a30BBIMU 3HAHUSIMH 110
JTUCIUTUINHE (MOJYJI0), HO HCIBITHIBACT
TPYAHOCTH TIPU CAMOCTOSATENBHBIX OTBETaX H
UCIOJIb3yeT HETOYHbIE (HOPMYIUPOBKU. B
XOJIe OTBETOB OH JIOIIyCKaeT OIIUOKH,
Kacafomuecsi Ccytd BompocoB. CTymeHT
CHoCOOEH peliaTh TOJIBKO CaMbI€ IPOCTHIC
3ala4y W BJIAJNEeT IIMIIb MUHUMAJIbHBIM
HabOPOM METOIOB MCCIICOBAHUS.

He cnaun He 3aureno

He cnaun He 3aureno

He cnaun He 3aureno

CtyneHT He OBJaAel  00sS3aTeIbHBIM
MUHUMYMOM 3HaHHA MO TpEeIMETy U He
MOXXET OTBETHTh Ha BOIMPOCHI, JAXKE €CIIH
MperoJiaBareib 3aJacT JIOTIOJHUTEIbHEIC
HAaBOJISIIUE BOIIPOCHL.

Hucnunnuna (Momyib) « MeToIbl OITHMHU3AIUNY OTICHUBACTCS CIEAYIOIIMM 00pa3oM:

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Homamrame 3amaams | 15% 10 Hab6op 3amad mo TemMam Henenu
Ksu3zbt 10% 5 Penrenne nHTEPaKTUBHBIX TECTOB
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AKTHBHOCTH Bec |KoanuectBo Onucanne

KonTtponbsnas padora | 40% 2 [Mucermennas pabota ¢ HaOOpOM 3a51a4, KOTOPbIE HYKHO
PEIIUTh 3a OTPAaHUYCHHOE BpEeMs

3auer ¢ oIeHKOn 35% 1 [TucemeHHast niw ycTHas paboTa Hall 3aJJaHIEM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY HOIYyYSHHBIX 3HAHUH U
HaBBIKOB 10 TUCHUIUINHE (MOZYIIIO)

®opmya pacyéra HMTOroBOli OIEHKHM 10 JUCHUIUIMHE (Moay/io) «MeToabl
ontummsauum»: «0,15 X cpennee 3a nomamnue 3aaanus + 0,1 x cpennee 3a kBu3bl + 0,4 X
CpemHee 3a KOHTPOJIbHBIE paboThl + 0,35 X 3aueT ¢ OICHKON».

Texyummii KOHTPOJIb ycIIeBAeMOCTH 00y4AOLIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpuMepHbIe JOMaLIHKeE 3aJaHUS

Jlomamnee 3aganue 1.
3amanue 1.
Iycts g(X)=X"AX, rj1e A — CUMMETpHYHAs MATpPHIIA.
e Haiigure rpamuent ¢pyHkimu g(X) Mo BeKTopy X.
e OOBsCHUTE, KaK Pe3y/IbTaT 3aBUCHT OT CBOMCTB MaTpHILIbI A.
3ananme 2.
Paccmorpure dynkmmo h(x)=b'Cx, rae b — ¢uxcuposannsiii Bextop, a C — (puKkcupoBaHHas
MaTpuIa.
e Haiigure rpaauent ¢pyukiuu h(X) mo Bektopy X.
e [IpumeHuTe MPAaBUIO MPOU3BEICHUS Il BEKTOPHOH (QYHKIIMH M HAHJAUTE MPOU3BOIHYIO
dynkuun k(X)=x"Cx-b'x.
3ananme 3.
Paccmotpum dynkumio f(X)=A"'X, rie A — HeBBIPOXKICHHAS MATPHIIA.
Haiinute rpaguent ¢pynkuun f(X) mo Bektopy X.
OObsicHHTEe, KaKk BBl MOJXKETE HCIOJNB30BaTh OSTO 3HAHHE JJIs HAXOXICHUS TpaJUCHTA
dynxuun g(x)=x"A"'x.
3ananmue 4.
Paccmorpure dynximio K(X)=sin(b'x), rae b — dukcupopanuslii BeKTOP.
e Haiigure rpaaueHt ¢pyukimu K(X).
3aganue S.
Jns dyaxrum f(X)=x"AX+b'X HaliguTe yCIoBUS 171 MHHUMYMA, HCTIOJIb3Ys TPAIHEHT.

Jdomaminee 3axanme 2.
3ananmue 1.
Peanu3yiiTe MeTOZ IpaAMeHTHOTO crrycka st pyHkimn f(X)=x>—4x+4.
e Haiigute MuHEMYM GYHKIUE W [POAHATU3UPYHUTE CXOAMMOCTh TPU PA3THUYHBIX
3HAYEHUSX LIara.
3ananmue 2.
Jns dyaxmunm f(X)=x*—3x3+2:
e lccnenyiiTe, Kak HM3MEHEHHME pa3Mepa IIara BIUSIET HAa CXOJAUMOCTh aJIropuTMa
IPaJUEHTHOIO CITyCKa.
e [locrpoiiTe rpaduk 3aBUCIMOCTH 3HAYCHUS (DYHKIIMH OT YHCIIa UTEPAITHil.
3aganue 3.
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Brisenure hopmyny mnst Merona Hetotona st dynkmmn f(X)=*—x2.
e [lpoananu3upyiiTe CXOAUMOCTH METOJAa Ha IPUMEPE, HCIOJb3ysd HadaJIbHOE
npuokenue Xo=0.
3aganue 4.
OOBscHUTE TPUHIUI PA0OTHI CTOXAaCTUYECKOTO TPAIMEHTHOTO CITyCKa.
e Peanuzyiite SGD ans 3a7aun IMHEHHON perpeccuy U MPOAHATUZUPYHTE €T0 CXOJUMOCTb.
3aganue 5.
Onwumute Metor Adam 1 ero mpenMyIecTBa o CPAaBHEHUIO C APYTUMH METOIaMH OTITUMHU3ALIHH.
e Peammsyiite Adam pans 3amaud MUHUMH3anMKd (QYHKIMH TIOTEph B PETPECCHU U
IPOaHATIU3UPYHTE Pe3yJIbTaThl.

Jdomaminee 3aganue 3.
3aganue 1.
W3yunte kiaccuueckyro 3anaqy o prok3ake (0/1).

e OnuuuTe ANrOPUTM JUHAMHYECKOIO IPOrpaMMHUPOBAHUS JUIsl €€ PELLICHUS.

e Peanu3yiiTe airopuT™M Ha pUMEpE, TJI€ Y Bac €CTh 5 MPEAMETOB C 3a/laHHBIMU BECaMH U
neHamu. Haiiaute MakcMManbHYHO LIEHHOCTb, KOTOPYK) MOXHO YHECTH B PIOK3aK C
OTPaHUYEHHOI BMECTUMOCTBIO.

3amanmue 2.
PaccmoTtpuTe 3a1a4y 0 HAXOKACHUM HAUMEHBIIIET0 OCTOBHOTO JiepeBa B rpade.

e Onumute anroput™m Kpackana u anroputm [Ipuma.

e Peanusyiite 06a anroputMa Ha IPOU3BOJIBHOM Irpade U cpaBHUTE UX 3(YHEKTUBHOCTH 11O
BPEMEHHU BBIIIOJIHEHUS.

3aganue 3.
Hccnenyiite 3a1auy HaX0KJIeHUs KpaTyaiiiero myTu B rpade.

e  Omumute anroput™ JlekcTpsl u anroput™ Pnoiaa-Yopuiena.

e Peanusyiite 06a anropurMa Ha rpage, IpeJCTaBICHHOM B BHJI€ MAaTPULI CMEXHOCTH, U
IIpOaHAIU3UPYHTE BpeMs BBIMOIHEHMS JIIsl pa3IMYHbIX pa3MepoB rpada.

3aganue 4.
N3yunre 3agauy 0 MAKCUMaJIbHOM IIOTOKE B CETH.

e  Omumute anroput™m Popaa-dankepcoHa.

e Peanu3zyiiTe anropuT™M Ha MpUMEpE CETU C 33aJaHHBIMU y3JIaMU U MOTOKAMHU, U HalauTe
MaKCHMaJbHbIA MOTOK U3 HCTOYHUKA B CTOK.

3ananmue S.
PaccmotpuTe 3amauy o packpacke rpada.

e  OnuiuuTe *aJHBIA AITOPUTM JJIS PACKPACKU Tpada U ero CI0KHOCTb.

e Peamusyiite anropuTM Ha rpade ¢ 3aJaHHBIMH BepIIMHAMHU W pEOpaMH, M HAWIUTE
MHUHHMAaJIbHOE KOJMUYECTBO IIBETOB, HEOOXOIMMBIX JJISi PACKPACKH.

IIpumepHbIe 3a1aHUA 111 KBU30B
KsBu3 1.
Bompoc 1.

[Tycte f(X)=XTAX, rne A — cummMeTpuuHast Marpuna. Kakoii rpanuent ¢pynkuuu f mo Bexropy X?
A. Ax
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B. ATX
C. 2Ax
D. XTA
Ortger: C.
Bonpoc 2.
Kakoe u3 cienyromux MHOXKECTB SIBJISIETCS BBITYKIIBIM?
A. MHOXecTBO BceX TOUEK BHYTPH Kpyra BMECTE C €r0 IpaHHLIen
B. MHOXeCTBO TOUEK Ha OKPY>KHOCTH 0€3 BHYTpeHHEH 00J1acTH
C. Ob6nactb B popme OykBBI «U»
D. MHOXeCTBO JBYX TOUCK, HE JIS)KAIINX HA OJHOU MPSAMOI
OrtgerT: A.
Bomnpoc 3.
Oyukius f(X)=|X| siBsercs:
A. Tuddepenunpyemoii B 11000ii TOUKe
B. Brimykuioii, Ho He nmuddepenpyemoii B X=0
C. Hesbimykuioit
D. Jluneiinoi
Ortger: B.
Bomnpoc 4.
Yro Takoe conpspkéunas Gpyukuus * miust ynkumu f?
A) [MpousBoanas Gpynkiuu f
B) ®ynkuusi, onuceIBaroias IBONCTBEHHYIO 3a/1a4y
C) ®enxemnoBo conpsokerue: *(y)=supx(y™x—(x))
D) O6parnas ¢pyukius k f
Ortser: C.
Bompoc S.
Kakoii n3 nmynkroB HE ortHocutcsa k ycnoBusm Kapyma-Kyna-Takkepa (KKT) ans 3amaum c
orpannyeHusAME Qi(X)<0?
A) YcnoBue cTalluoOHapHOCTH
B) JlonyctuMocTh penieHus
C) KommuiemeHTapHast HEXECTKOCTh
D) KomnuiemenrtapHas cinabocTh
Ortger: C.

KBus3 2.

Bomnpoc 1.
Kakoli u3 cneayrommx METOJOB SBISETCS METOJOM IIEpBOrO MOpAAKA i UUCICHHON
ONTUMH3AUN?
A. Meton HeroTona
B. Metona rpaiueHTHOrO cIiycka
C. Mertoa conpskEHHBIX TPAUEHTOB
D. Anroput™m reHeTudeckoi ONnTUMU3ALNH
Ortger: B.
Bomnpoc 2.
Kakoe u3 cinenyromux yreepxkaeHuit o Merone Herorona BepHo?
A. OH Bcerga cxoauTcs ObICTpee, YeM METOJ] TPAJUEHTHOTO CITyCcKa
B. Own ucnomns3yet BTOpble MPOU3BOAHBIE (PYHKIIHH
C. OH He TpeOyeT BBIUMCICHUS IPaIUCHTa
D. On Bcernga HaXoAUT TII00ATBHBI MUHUMYM
Ortger: B.
Bomnpoc 3.
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Kaxk runepmapamerp ckopoctr 00ydeHus (o) BIUSIET Ha METOJ] TPAJUEHTHOTO CIycKa?
A. Yewm Gonbiie CKOPOCTh 00yUEHUS, TEM MEJIEHHEE CXOAUMOCTD
B. CnumkoM MajneHbKas CKOPOCTb OOYYEHHS MOXET INPUBECTH K CIHMILIKOM OBbICTpPOM
CXOIUMOCTH
C. CauikoM OosibIas CKOPOCTh 0O0YYEHUSI MOXKET IPUBECTH K PACXOIUMOCTH
D. CkopocTb 00y4eHUs HE BIHSIECT HA CXOAUMOCTh
Ortger: C.
Bomnpoc 4.
Yro Takoe MOMEHTYM B KOHTEKCTE METOJI0B ONTUMHU3ALUH?
A. D710 criocob yBeIMYeHUsI CKOPOCTH 00ydeHUs
B. D10 MeTon, KOTOPBII yunTHIBAET NpPEbIAYIee U3MEHEHUE I'PaIueHTa AJIs CrIa)KUBaHUS
OOHOBJIEHUI
C. Dro TexHHKa, KOTOpas yBeIMYUBaeT pa3mep OaTua
D. 310 cioco6 ymeHbeHus nepeo0ydeHus
Ortger: B.
Bompoc S.
Kakoe BrnusiHME OKa3bIBaeT peryisipu3anus Ha METOIbl OITUMH3ALMN?
A. YBennuuBaeT CKOpPOCTh CXOAUMOCTH
B. Ilomoraer uzbexarb nepeo0yueHus
C. Henaer anroput™ 0oJiee YyBCTBUTEIBHBIM K THIIEPIIApaMETpaM

D. Vwmensmaer pazmep oOyuaromiero Habopa
Otger: B.

KBu3 3.

Bomnpoc 1.
Kakoii u3 cnenyromux alropuTMoB UCIIONIb3YeTcs A7 peleHus 3a1a4n o prok3ake (0/1 Knapsack
Problem)?
A. Anroputm JlefikcTpsl
B. Anroputm Kpackana
C. JluHamu4eckoe MporpaMMHpOBaHUE
D. XXanuerit anroputm
Ortger: C.
Bonpoc 2.
Yro Takoe 3a1a4a 0 MAKCUMAJIBHOM IIOTOKE B CETH?
A. 3anada HaxOXJIEHHUS] MAaKCUMaJILHOTO Beca B rpade
B. 3agaua HaxoxkJeHHs HauMOOJIBLIETO KOJIMYECTBA MOTOKA, KOTOPBIA MOXET HpOMTH OT
HCTOYHUKA K CTOKY 4Yepe3 CeTh
C. 3apmaua HaXOXXAECHUS MUHUMAJIBHOTO IyTH B Tpade
D. 3anava HaxoXAeHMs KpaTyaiiiero myTyu ¢ y4eToM BECOB
Ortger: B.
Bomnpoc 3.
Kakoii MeTon ucrionp3yercs s pelieHus 3a/1a4n 0 Ha3HayeHusx (Assignment Problem)?
A. Mertop BeTBeil u rpaHull
B. Anropurm XyHTa
C. Aunroputm Kpackana
D. Xananblit anroputm
Otser: B.
Bomnpoc 4.
Kaxkoii u3 ciaegyronmmx METo0B HE ABJISETCA KaIHBIM AITOPUTMOM?
A. Anroputm Kpackana 111 MUHUMaJIbHOIO OCTOBHOIO JIEpeBa
B. AnroputMm JleHKCTphI 17151 TOMCKA KpAaTYarIIero myTu
C. Anroputm, UCTIONB3YIOIINNA AUHAMUYECKOE TPOrPaMMUPOBAaHUE I 33]]a4l O PIOK3aKe
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D. JXKansplit anropuT™ 115 33/1a4M O pa3MEHE MOHET
Ortger: C.
Bomnpoc 5.
Urto Takoe 3a7ada 0 KpaTdyauiieM myTu?
A. 3apmava HaXOXJAEHHUS MUHUMAJIbHOTO Beca B rpade
B. 3amaua HaxoxaeHHMs KpaT4alliero MyTH MEXIy ABYMS y3jidaMu B rpade ¢ 3aJaHHBIMU
BECaMu
C. pébep
3aaya HaXOXKACHHUSI MAKCUMAJIbHOTO ITOTOKA B CETU
D. 3amava HaxOXACHHSI MAKCHMAIILHOTO Beca B rpade

Ortger: B.
IpumepHbIe 3a1aHUs 11 KOHTPOJIbHOH PadoThI
KonTpoabHnas padora.
3aganue 1.
Haiinure npousBoanyto ¢yHkimu f(X)=Ax+b mo Bektopy X, rae A — wmatpuia, ab—
BEKTOP.
3amanmue 2.

JlaiiTe onpezeneHue BBITYKIOrO MHOXKECTBA U IPUBEIUTE NPUMEDP, KOTOPBIN HE SBISAETCS
BBINYKJIbIM. OOOCHYITE CBOIl OTBET.

3aganue 3.

Jokaxure, 4TO (QYHKIHUSL f(X)=x? sBnsercs BBIIYKJIOW HAa BCEH BEILIECTBEHHOW OCH.
Hcnionp3yiiTe onpeaereHne BRITYKION (QYHKIINH Yepe3 BTOPYIO POU3BOIHYIO.

3aganue 4.

Haiimure cyorpaauent ¢yukimn f(X)=|X| B Touke X=0. O0bsicHHUTE, TOYEMY B ITOH TOYKE
CyIlleCTBYyeT 0oJiee OJIHOTO CyOTrpaueHTa.

3aganue 5.

Ompenenute conpsbkeHHyro (GyHkiuo st Gyukiuu f(X)=maxi-1,... n(Xi). Haiigure siBHOE
BBIp@XEHHUE ISl 3TOM CONpsKEHHOM (DYHKIMU M OOBSICHUTE, KaK OHa CBsI3aHAa C BBIIYKIIBIMU
GyHKIUSIMHU.

3aganue 6.

OOBsicHUTE KOHLEMNIMIO JBOMCTBEHHOCTH B onTumu3anuu. [IpuBenure mpumep 3anadu
ONTUMM3ALMHU U €€ IBOWCTBEHHOM 3a/1auH, a TAK)KE YKaXKUTE YCIIOBHS, IPU KOTOPBIX BBIITOJIHAETCS
JIBOVICTBEHHOCTb.

3aganue 7.

IMpusenute ycmoBus KKT mis 3amaum  munummzaiuun  Gyskiuu f(X) mpy  Hamuguu
orpannuenunit gi(X)<0, hj(X)=0. O0bscHHUTE, UTO 0O3HAYACT KAXKT0E U3 YCIOBHIA.

3amanne 8

Onummre anropuT™M 0OpaTHOTO paclpoCTpaHEHUs OIIMOKHU JUIsl HEHPOHHON CETH C OJHUM
CKpPBITBIM clioeM. Kak BBIYMCISAIOTCS IpaAMeHThI 111 OOHOBJICHHUS BECOB?

3ananmue 9.

CpaBHuUTE MeETOIBl TPAAUEHTHOIO CIlycka M MeTroAa HplOTOHa C TOUKM 3peHHMs X
CXOMMOCTH. B Kakux ciiydasx Kax/ablil 3 METOJ0B MOXKET OBITh MIPEIMOYTUTEIbHBIM?

3aganue 10.

PaccmotpuTe 3a1auy kommuBosbkepa. ONUIINTE aITOPUTM BETBEH U MPAHULL JUISl pEeLIeHUS
3TOH 3anaun. [IpuBeauTe npumep, MOKa3bIBAIOLINNA, KaK ITOT aIrOPUTM MOXKET ObITh MPUMEHEH
JUTSL HAXOKJCHHSI ONTUMAJIBHOTO MapuIpyTa, U 00CyIUTE €ro CI0KHOCTD.
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

3apanne

OTBeT

Komnerenuus

Kakoii meTon momoraet 3peKTHBHO yIPaBIATh
BpPEMEHEM IIPH PELICHUH CIOKHBIX 33124
onTUMH3aIn?

Meton nomumopa /
Pomodoro
Technique /
TEXHHUKA IIOMHI0pa
/ metox Pomodoro /
Pomodoro-merox /
TECXHUKA
yIIpaBICHUS
BpEMCHEM
Pomodoro / MmeTon
TalM-
MEHEIKMEHTA
Pomodoro /
Pomodoro-rexnnka

VK-6

Kaxoe yTBepkieHre BepHO /IS BEITYKIIOW (DYHKITHH?

Bce eé nokanpHbIC
MUHHMYMBI
SIBJISIFOTCS
ria00anbHBIMU / BCE
e€ JTOKaJIbHBIC
MUHHMYMBI
SIBJISIFOTCST
ria00anbHBIMU / BCE
MUHHMYMBI
riao0aabHbIE

OIIK-2

HazoBute HCO6XO,I[I/IM06 yciaoBue ik ONTUMH3AlUU
q)YHKI_II/IH C UCIIOJB30BaHUEM MCTOAA J'[arpaHH(a

Hannuwme
OrpaHUYEHuH /
HaJIN4YHe
OrpaHUYEHuH /
OTpaHUYCHUS

[K-3

Kakyio pexoMeHAaluio MOXXHO AaTh JUISI HACTPOHKH
TUIepnapaMeTpoB B MOJETH MAITUHHOTO O0yUYeHHs?

Hcnonb3oBath
KpOCC-BaUIAIHIO /
HCTIOJIb30BaTh
KpOCC-BaIUIAIHIO /
KPOCC-BaIMIaIs

[IK-4

KakoBa 11eJ1b MCII0JIb30BaHus CyOrpagueHTa B MPOIEcCe
onTuMHU3aun’?

Onpenenutb
HaTpaBJICHUC
cnycka /
OIPEJIEIINTh
HaTpaBJICHUC
cnycka /
HaIpaBJIeHUe
crycka

OIIK-2

Kakoii u3 cnenyromux (pakTopoB HaubOosiee BIMSIET Ha
HEOOXOIMMOCTh KOPPEKTUPOBKH CTPAaTErMH OOY4eHUs
npu paboTe ¢ HEWPOHHBIMH CETIMU?

A) 3HaueHune TUIepnapamMeTpoB

B) Bun ¢pyHkmu akruBaum

C) Pa3zmep MaTpuIrsr BecoB

A

VK-6

Kaxkoe u3 cneayrommx yTBepKAeHHH BEPHO IS YCIOBUI
Kapyma-Kyna-Takkepa?

IK-3
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A) OHM IPUMEHUMBI TOJBKO K BBITYKJIBIM (PYHKIIHAAM
B) Onu He TpeOyroT HANMUYKsI TPATUCHTOB

C) O 1O3BOIISAIOT YYUTHIBATH KaK PABEHCTBA, TaK H
HEpaBeHCTBA

8. Utro Takoe CONpsHKCHHbIE (YHKIUM B KOHTEKCTE
onTUMH3aIn?

A) OyHKIINHU, KOTOPHIC UMEIOT OJJUHAKOBBIE TPaPUKU

B) ®yHkmu, KOTOphIe TOMOTAIOT B PEIIEHUN
JIBOMICTBEHHBIX 3a7a4

C) ®yHKIMHU, KOTOPBIE BCET1a BBITYKIIbI

OIIK-2
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