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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma aucuurmimHbel (Moxynsi) «Martematuka B DS» cocrtaBieHa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
o0Opa3oBanus —Maructparypa no cneruaibHoct 02.04.01 Maremarrka 1 KOMIBIOTEPHBIE HAYKH,
npoduns Backend-paspaborka, yTBep)kIeHHBINH NpukazoM MUHHCTEPCTBA HAYKU U BBICLIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

Uzyuenune nucuuiuiabl (Momynsi) «Martematuka B DS» sBisieTcs KIIOYEBBIM IS
NOHUMAaHHMS AJITOPUTMOB MAITMHHOTO O0YUEHHSI, CTATUCTUYECKHX METO0B M 00paOOTKU NaHHBIX,
YyTO T03BOJIAET H(PPEKTUBHO AaHANU3UPOBATh U HMHTEPIPETUPOBATH OOJbIIHE OOBEMBI
uHpopManuu. MaTemMatnyeckue KOHIICTIUHM, TaKue Kak JIMHEHHas anredpa, BEpOATHOCTh U
CTaTHCTHKA, (OPMHUPYIOT OCHOBY sl pa3pabOTKU Mojelnel, CrnoCOOCTBYIOMIMX MPHUHSATHUIO
000OCHOBAHHBIX PEIICHUH B pa3JIMYHbIX 00JACTSIX.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuuninHa (MOayJib) BKJIFOUEHA B y4€OHBIH I1aH 1O MPOrpaMMe MOArOTOBKH
Maructparypsl no HampasieHuto 02.04.01 Marematuka W KOMIIBIOTEPHBIE HAayKH, MPOQHUITH
Backend-pa3paboTka 1 BXOAUT B BapHaTHUBHYIO 4acTh bioka 1, ¢popmupyeMyr ydacTHHKaMu
00pa3oBaTeNbHbIX OTHOIIECHUH.

Jucnuminza (MOAynb) n3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heab wu3yyeHHsi AMCHUIUIMHBI (MOAYyJas): (GOpPMHpPOBAHWE TIIYOOKMX 3HAHHUH
MaTeMaTHYECKUX OCHOB, HEOOXOAUMBIX JUIsl Pa3pabOTKH, aHAIN3a U ONTHUMHU3ALUKN aITOPUTMOB
MAaIIMHHOIO O0y4Y€HUS U CTaATUCTUUYECKUX MOJIEIIEH.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— OCBOEHHME 3HAaHUS OCHOB JIMHEHHOMN anreOpbl: MaTpUIlbl, CHCTEMBI YpaBHEHU, paHTH,
BEKTOpHbIE MPOCTPAHCTBA, JMHEHHBIE OTOOpakeHUs, OunuHeiiHble (OpMBI, CKalSIpHbIE
npousBenenus, SVD;

— OCBOEHHME 3HAaHUN W pa3BUTHE MOHUMAHUS MO TeMaM: MPOU3BOJHBIE M TPAJAUEHTHI,
MHTETpaJIbl Ha NPSIMOW M MHOTOMEpHBIE WHTETPaJIbl, MAaTPUYHBbIE IMPOU3BOJIHBIE, YCIOBHAs
onTtuMu3anus, npeodpazonanue Oypbe, BEPOSITHOCTHOE MPOCTPAHCTBO, CIy4YailHbIe BETUUYUHBI U
UX pacopeleseHHe, MaTeMAaTH4YecKOoe OXHUIAaHWEe, JAHUCIEpPCHUs, KOoBapualus, YCJIOBHOE
MaTeMaTUYecKoe  OXHUJaHHWE, CXOAUMOCTb CIy4YallHbIX BEJIWYMH, OCHOBHas MOJEJb
MaTeMaTuudeckon ctaTucTuku, PCA;

— TMpHOOpeTeHne YMEHMH pellaTh CHCTEMbl YPaBHEHUH M NPOBOJUTH MaTpUYHBIE
orepaiuy, BBIYUCISATh PAHT MAaTPHUILIbI, TPOU3BOIHBIE U UHTETPajbl, TPAUEHThl (QYHKIUNH MHOTHX
NEPEMEHHBIX, TPaJiueHT (PYHKIMM MAaTPUYHOIO apryMeHTa, TOYKH IKCTpeMyMma JUlsl (pYHKUUHU
JarpaHxka, npeoopazoBanue ¢ypbe OT PYHKIIUU OHOM MepeMEeHHOU, (YHKIIUIO pacrpeaeseHus
CIIy4ailHOM BEJIMYMHBI, IJIOTHOCTH JJI1 HENPEPHIBHOW CIIy4aliHON BEIWYMHBI, MaTEMaTHUECKOE
OKHJaHUE U JUCIIEPCUIO CIIy4ailiHON BEJIMYUHBI, yCIOBHOE MAaTEMATUYECKOE OXKHIaHUE;

— (¢opMupOBaHHE YMEHMsSI HaXOAWTh MAaTPHIy JHHEHHOro otoOpakeHus B Oasmuce,
COOCTBEHHBIE 3HAUYCHHSI M COOCTBEHHBIE BEKTOPBI, MATPUILy OMIIMHEHHOH (hOPMBI, OPTOrOHAJIBHBIE
JOTIONTHEHUS, YIJIBI U PACCTOSHUS MEXIy BEKTOpaMH B €BKIMIOBOM MpocTpaHcTBe, SVD,
MaTpHUIly KOBapualuu ciydaiiHoro Bekropa, PCA;

— OCBOEHME M pa3BUTHE YMEHHUHW MpPOBOAUTH oOpToroHanusauuio I'pama-llImuara,
MIPOU3BOJUTh 3aMEHY IEPEMEHHOM B MHOTOMEpHOM wuHTerpane, npuMeHars LIIT, ctpouts
BEPOATHOCTHOE MPOCTPAHCTBO JUIsl 3aJlaHHOTO BEPOSTHOCTHOIO 3KCIIEPUMEHTA, IPOBEPATH
JUaroHaJIN3yeMOCTh OlepaTopa, He3aBUCUMOCTh CIy4allHBIX BEJIMYMH, CXOJUMOCTD CIIy4alHbIX
BEJIMYNH, CTPOUTH JUIsl SKCIIEPUMEHTA COOTBETCTBYIOLIYIO MOJEIb CTATUCTUKY;

— (opMupoBaHre HaBBIKOB U OMbBITA PAOOTHI C MATPHUIIAMHU U PEIICHUS 3a7a4 JTUHEHHON
anreOpbl, aHaNM3a QYHKUUN U METOJIaMH ONTHMU3ALINH, [IOCTPOCHUS U aHAJIN3a BEPOSITHOCTHBIX
MOJECIIEH.
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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:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPIIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICITUPOBAHHE,
nmuddepeHnranbHble YpaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTABICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHBIC HAYYHBIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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3. Temaruueckuii njiax

Ne TpynoeMkocTh, akageMH4YeCKHEe YaChl
m/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 Jlunetinas anreOpa 5 26 Jomarmaue
3aJIaHuUs
2 MaremaTuueckuit 5 26 Jomaraue
aHaIN3 3aJIaHus
3 Teopus BeposiTHOCTEH 5 28 Homaraue
3aJlaHus,
BonycHoe
JIOMaIlTHee 3a/1aHue
3auem ¢ oueHKoIl 4
Hmozo: 15 4 80
Ob6vem oucyunaunovt (Mooyns) 114
(¢ ak. u.)
O6vem Oucyuniunvt (MoOyan) 3
(6 3au. eo.)
4. CopepxaHue TMCUMILTHHBI (MO1YJIs1)
Nenr/m HaumenoBanue pa3zjeJia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) 10 TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 Jluneitnas anre6pa CucreMpl  JTUHEMHBIX  ypaBHeHWH, Marpunpl. OmnpenenuTeny,
XapaKTepUCTHYECKUII MHOTOUYIEH, CIIEKTpP. BEKTOpHBIE MpOCTpaHCTBA U
MOANPOCTPAHCTBA, paHrd Marpull. JIMHEWHbIE OTOOpaXKEHHS UX
nHBapuaHTel. COOCTBEHHBIE 3HAYEHHS W BEKTOPHL. buimHeiiHble U
kBagparuuHble Qopmbl. CurHatypa. JluHeliHBIe MHOTOOOpasusi
JTUHEHHBIE  KIAcCH(UKATOPHI. Onepatopsl B E€BKIHAOBBIX
npoctpancTBax. Cunrymsipaoe paznoxenue (SVD).
2 Marematuueckuil aHaau3 [Ipenenspl, mpowsBomHBIE, WHTErpaibl. ['pamueHt, MaTpuisl SkoOw,
HOPMBI, MaTpUYHbBIE g dhepeHIpoBaHus, WHTETPAJIBL.
OnTuMu3alMOHHbBIE 337a4uu 1 Jarpamkuan. [IpeoOpa3zoBanne Pypoe.
3 Teopus BeposiTHOCTEN BeposiTHOCTHOE TIPOCTPAHCTBO, COOBITHSI M BEPOSTHOCTHAs Mepa.

VYcnoBHas BeposATHOCTh. CllydaliHble BEIMUYWHBI, PACHpENEICHUs Ha
MPSIMOM M MX XapakTepucTHKH. CiydailHBIN BEKTOpP W MHOTOMEpPHBIE

pacnpenenenusi. He3aBUCUMOCTH CilyyalHBIX BEJIMYHUH. Y CJIOBHBIE
pacrpeneneHus u MaTeMaTU4YCCKHE OKHJIaHUS. Ceeptka
pactpeneneHuid. OCHOBHAsi MOJEIb MAaTEMaTUYECKON CTATUCTUKH.
OumeHkn ® WX CcBoWcTBa. Buael cxommMocteidl. Bribopounsie

xapakrepucTuku. Boccranosnenue pacnpenenernid. PCA u SVD. IIIIT.
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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.

OcHosnas numepamypa:

1. Caburos, U. X. Jluneiinas anreOpa u aHaTUTHYECKas TeOMETpuUs : yueOHOe Tocodue
st By3oB / M. X. CabutoB, A. A. MuxaneB. — 2-e u3., uctp. u 1on. — MockBa : M3garenscTBo
FOpaiirt, 2024. — 258 ¢. — (Bsicmee oopazoanue). — ISBN 978-5-534-08941-7. — Teker :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/539950.

2. Jluneiinas anreOpa v aHAIUTUYCCKAs TEOMETPHS : YICOHUK U MPAKTUKYM JUIS BY30B /
E. I'. ITnotHukoBa, A. I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa ; non penakiueit E. T
[TnoTHHKOBOH. — 2-¢ u31., mepepad. u nomn. — Mocksa : U3narensctBo FOpaiit, 2025. — 416 c.
— (Beicmiee oOpazoBanme). — ISBN 978-5-534-18887-5. — Tekct : sneKkTpoHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560611.

3. Unbun, B. A. Marematuueckuii ananu3 B 2 4. Yacts 1 B 2 kH. Kuaura 1 : yueOHUK 11s
By30B / B. A. Unbun, B. A. CagoBanunii, b. X. CenngoB. — 4-e uzn., nepepad. u non. — MockBa
: UsparensctBo FOpaiit, 2025. — 324 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-07067-
5. — Tekcr : anektponHblt // OOpazoBarenbHas miuardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

4. Unbun, B. A. Marematuueckuii ananu3 B 2 4. Yacts 1 B 2 kH. Kaura 2 : yueOHUK 11s
By30B / B. A. Unbun, B. A. CagoBanunii, b. X. CenngoB. — 4-e uzn., nepepad. u non. — MockBa
: UsnarensctBo KOpaiit, 2025. — 315 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-07069-
9. — Tekcr : anektponnusiid // OOpaszoBatenbHas tutargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

5. MWnwun, B. A. Marematudeckuii ananu3 B 2 4. Yactp 2 : yueOHUK /1t By30B / B. A.
Wnbun, B. A. CagoBanunii, b. X. CengoB. — 3-e uzn. — Mocksa : U3natensctBo FOpaiit, 2025.
— 324 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09085-7. — TekcT : 21€KTPOHHBINH //
OopazoBarenpHas miartgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/560316.

6. Maiyrun, B. A. Teopus BeposTHOCTEH : y4eOHHK ais By3oB / B. A. Manyrun. —
Mocksa : M3narensctBo KOpaiit, 2025. — 266 ¢. — (Briciiee o6pa3oBanue). — ISBN 978-5-534-
06964-8. — Tekcr : smekTpoHHbI // OOpa3oBarenbHas miatdhopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563987.

7. Omnarckas, H. 0. Teopus BepostHocTeit : yueOHuk /g By3os / H. F0. Dnarckas. —
Mocksa : M3narensctBo KOpaiit, 2025. — 204 ¢. — (Bsiciiee o6pa3oBanue). — ISBN 978-5-534-
01338-2. — Tekcr : anmextpoHHbI / OOpa3oBarenbHas miatdhopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561149.

Jlonoanumensnasn numepamypa:

1. Tlaxomoga, E. I'. Jluneiinas anre6pa u aHanutHueckas reomerpus. COOpHUK 3a1aHui
: yuebHOe mocobue it By30B / E. I'. [Taxomona, C. B. PoxkoBa. — Mockga : M3gaTenbcTBO
FOpaiir, 2024. — 110 c¢. — (Boicmee obpazoBanne). — ISBN 978-5-9916-7541-3. — Tekcr :
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anexkTpoHHbd  //  OOpasoBarensHas  1marpopma  FOpaiit  [caiit] —  URL:
https://urait.ru/bcode/534429.

2. COopHuK 3a/1a4 1Mo BbICIIeH MareMaTtuke B 4 4. YacTh | : y4eOHHK M MPAKTHKYM IS
By30B / mox penakuueit A. C. IlocnenoBa. — Mocksa : MU3narensctBo HOpaiit, 2025. — 355 ¢c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-02075-5. — Tekct : d1aeKTpoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561747.

3. COopHuk 3a/1a4 1o BbICIIeH MaTeMaTuke B 4 4. YacTp 2 : yueOHOE mocoOue 1)1 BYy30B /
nox penakuuein A. C. IlocnenoBa. — Mocksa : M3garensctBo Opaiir, 2025. — 253 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-9916-7929-9. — Tekct : 51IeKTpOHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561748.

4, COopHUK 3a/1a4 0 BbICIIeH MaTemMaTuke B 4 4. YacTth 3 : yueOHOE mocoOue 1)1 BYy30B /
nox pepakuueit A. C. IlocnenoBa. — Mocksa : M3garensctBo Opaiir, 2025. — 395 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-9916-7930-5. — Tekct : d1aeKTpoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561745.

5. COopHuk 3a1a4 1o BbIcIIel MaTeMaTuke B 4 4. Yacts 4 : yueGHOE ocodue /it By30B /
nox penakmueit A. C. IlocnenoBa. — Mocksa : M3garensctBo Opaiir, 2025. — 218 c¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-9916-7931-2. — Tekct : dIEKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561746.

6. Demrep B. BBenenue B Teopuio BeposITHOCTEH U ee puiioxkeHus. B 2-x tomax. T.1/B.
®ennep. — M.: Mup, 1984. — 528 c.

7. ®emnep B. BBenenue B Teopuio BeposITHOCTEH U ee puiioxkeHus. B 2-x tomax. T.2 / B.
®ennep. — M.: Mup, 1984. — 738 c.

6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00ecleuHBaroIei MpoBeieHHE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUECKOW U HAy4yHO-
UCCIIEI0BATEIbCKON PaboT 00yJaroUXcsl, MPETYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTEeCTal[H, a TaKKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEeICTBAMH OOyUeHMs, CIy>KaIlUMH JUIs MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTcsl B yUeOHBIX ayTUTOPUSX, OCHAIICHHBIX:

—CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— CIELUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYasl JEMOHCTPALIMOHHOE 000PY/10BaHHE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00y4arOINXCs, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMs MHBAJIUMAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILIEHbI KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
oOecriedyeHHeM JocTyna K B DJJEKTPOHHYIO HH(DOPMAIlMOHHO-00pa30BaTENbHYIO Cpeay
YHuBepcurera.

OOyyaromMMcesi TpeNoCTaBIAeTCA JOCTYN (B TOM 4YHCIE YJAleHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

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

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

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

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

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
UH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBO0OOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. MeroanuyecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHMIO IMCIUILIMHBI (MOIYJIs1)

B npouecce nzyduenust nucuuiuinesl (Moayiis) «Marematuka B DS» B pamkax TeKyllero
KOHTPOJISl YCIIEBAEMOCTH MCHOJIb3YIOTCS TaKue BUIbI YUeOHOH paboThl, KaK JIEKIUH, CEMUHAPBI,
JIOMAIlIHUE 3aJaHus 1 OOHYCHOE JOMAIIIHEE 3aJJaHKe, a TAKXKE pa3IMUHbIE BUJIbI CAMOCTOATENBHOM
paboThl OOydarouMXcs IO 33JaHUI0 IpErojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HAaBBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIHA,
HOOILPEHNE UHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWJCH, BBIBOJBI W OOOOIICHWS JICKIIMU; BBIACIATh BAKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3o0parbcsi B Marepuaie He yHaercs, cieayeT chOopMyIHpoBaTh BOMPOC U 3adaTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape — akTuBHast paboTa CTy/IeHTa Ha CEMUHApE, €ro OTBETHI Ha BOIIPOCHI
MPEnoiaBarelisi U y4acTHE B IUCKYCCHH.

Jl1s ycnemHoro yyacTusi B CEMHHape CTyJeHTaM peKOMEHAYEeTCsl 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepUalbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENs] CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTHUHBIM,
OMUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYXKACHHE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Hajg MAOMAIHUMH 33JaHUSIMH BaXKHO BHUMATENBHO O3HAKOMHUTHCSA C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

EOHyCHOe oomauinee 3a0anue — JAOMAIIHEC 3aJaHUC Ha MOOIMOJHUTCIbHYIO OLCHKY,
JOCTYITHOC JIA BBIIIOJTHCHUS 110 KCJTAHUTO CTYACHTOB.

Brimonnenue 60HyCHOFO AOMAIIHETO 3aiaHus IMMO3BOJIACT CTYACHTAM HE TOJIBKO yTJ'Iy6I/ITL
CBOM 3HAHWA, HO M Pa3BUTb HNPAKTHUYCCKHUEC HABBIKH pa60T1>1 C JaHHBIMH, a4 TAKXC YIYy4YIIHUTH
HAKOIIUTCIIbHYIO OLICHKY.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3y4eHUE OTNICTBHBIX TEM U BOMPOCOB YUEOHON AUCITUTUTHHBI (MOIYJIs).
B npouiecce camocTosATENbHOM pabOTHI CTYJEHTHI B3aUMOICHCTBYIOT C PEKOMEHI0BAaHHBIMH
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MaTepHrajaMH P MHHUMAIFHOM YYaCTHH MPEToIaBaTelisl. 3a1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKcTa), MOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHCHUE YI€OHO-HUCCIIEIOBATEIBLCKUX
3aJJaHUN U IPYTOE.

CucremMa ouleHMBAHUSA Pe3yJIbTATOB 00y4eHHsI M0 QU CHUILINHE (MOLYJII0)

Kpurepun nosryyeHusi ypoBHA M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunanne (moayJawo) «Maremaruka B DS»

OrneHuBaHue YpOBHS Y4YEOHBIX JOCTHIKEHHH OOYYaIOIMIMXCS IO TUCIUIUIMHE (MOIYIIIO)
OCYIIIECTBIISACTCS B BUE TEKYIIIETrO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIIO) OCYIIeCTBIseTcs B (opme
3auema ¢ OYEHKOU, TIPU STOM TIPOBOJUTCS OICHKA KOMIICTCHIIMHA, C(HOPMHPOBAHHBIX IIO
IHACIUATUIHHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIB3YETCS IeCATUOAIUThHAS IIKaJla OLECHUBAHUS, KOTOPAas COOTHOCHUTCSI C TPATUIIMOHHON
nATUOATUIPHON HIKAJION CIIETYIOIIMM 00pa3oM:

Hecsitubannbuas IarudajinbHas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHusi 10 JUCHUILIHHE (MOYJIIO)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIMYHO 3auTeHo U3JI0)KEHHBIMH B paboyell mporpaMme, H

8 OTINYHO 3449TEHO rIIyOOKO OCMBICISET AUCHUIUIAHY (MOIYTB).

Ox CaMOCTOSITEIIBHO u JIOTUYECKH
MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoyiee BaXKHOM.
Vmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATh
W3YYEHHBI MaTepHuall, BBIACISAS KIFOUEBEIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICIICTBEHHBIE CBs3M. YeTko ¢opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIM30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlacT CIIOKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAKTUYECKON  JEATENbHOCTH, U  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBI  (MOAYNA) C TPAKTHYECKUMHU

3a7a4aMu.
7 Xoporro 3auTeHo CryneHT oO0najaer 3HaHUSAMH IIpeaIMeTa
6 Xopomo 3auTeHo MOYTH B TIONHOM 0OBeMme  pabodeid

MPOrpaMMbl U CaMOCTOSITENIBHO, JIOTHYECKU
MOCIIEZIOBATEIbHO U BCECTOPOHHE OTBEYAET
Ha BCE BOIPOCHI, aKI[CHTUPYS BHUMaHUEC HA
HauOonee 3HAYMMBIX MOMeHTax. OH yMmeeT
aHAIM3UPOBATb, CpaBHHBATB,

KJ1accu(UIMPOBATH, 00001aTh,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4eHHBIH  MaTepuas, BBICHSAS  €ro
KJIIOYEBBIE  acCleKThl W YCTaHaBIMBad
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
DopMynupyeT CBOM OTBETHI, YBEPEHHO
HUHTEPIPETUPYET pe3yabTaThl aHAIU30B MU
IpYyruX WCCIENOBAaHUM, a TaKXKe periaeT
CJIIOXHBIE CUTyallMOHHBIE 3amauu. CTyneHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIET0BaHUS,
HEO0XOIUMBIMH IS IIPAKTUYECKON
JIeATeNIbHOCTH, WU YMEeT  CBSA3BIBaTh
TEOPETUYECKUE  acMeKThl  IpeaMera ¢
MPaKTUYECKUMHU 3aa4aMH.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 VY I0BACTBOPUTEIBHO|  3a4TEHO JUCLIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYJHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelmarbh TOJBKO CaMble MPOCTHIE
3aJjauyd M BIafeeT JHUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He cnan He 3aureHo | MHHUMYMOM 3HAaHH I1I0 TMpeIMETY W HE
1 He cnan He 3auteno | MOKET OTBETUTh HA BOIPOCHI, JAXKE €CIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCJIILHBIC

HaBOJAIINE BOIIPOCHI.

Hucnunimza (Moaynb) «Marematuka B DSy olieHnBaercs cienyrommum oopazom:

AKTHBHOCTH ‘ Bec ‘KOJ‘[I/I‘[CCTBO‘ Onucanue
Haxonumenvhan ouenka
Homarmnnue 3amanus | 60% 13 HaGop 3ama4 o remMam Hezenu
BonycHoe momariHee 1 JlomariHee 3a1aHie Ha JONOJHUTEIBHYIO OIICHKY,
3aMaHue* JIOCTYITHOE JIJIs1 BBIITOJIHEHMS 10 JKEJTaHUIO CTYICHTOB

HPOMEJK'yIHOllHaﬂ ammecmauyusn

3a4er c OIEHKOM 40% 1 IMuceMeHHast WM yCTHasE paboTa HaJl 3a1aHUeM,
HAaIpaBJICHHBIM Ha IIPOBEPKY MOIYYSHHBIX 3HAHUH U
HABBIKOB 110 JUCIHUIUIAHE (MOJIYITIO)

* IIpu ycnoeuu évinonnenus 0OHYCHOZ0 00OMAWHEZ0 3A0AHUA HAKORUMENbHAA OUEHKA
paccuumuieaemca no gpopmyne: «0,9 x cpennee 3a gomamHue 3aaanus + 0,1 X GoHycHOe
JIOMaIllHee 3aaHUe.

®opmyJia pacyéTa UTOrOBOM OLIEHKH MO JUCHUIIMHE (MOoaya0) «MaTtemaTtuka B DS»:
«0,6 X HakonuTenbHAs o1leHKa + 0,4 X 3a4eT ¢ OICHKOIY.
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)
IIpumepHbIe fOMALLIHUE 3aJaHUS

Jdomammnee 3aganue: CucreMsbl JIMHEHHBIX YPABHEHUI U MAaTPHUIbI

1. Haiitn ofmiee pemenne 0 0JIHO YACTHOE PElIEHHE CHCTEMbI JIHHEHBIX YPaBHeHHIT, nenoab3ya Meton layeca:
=3y + 6z + 233 — 514 = —6,
2r) —dxg + 214 = 4,
3ry —6xy — 23 +42, =6

2. Ueccnenosars cucremy u Haiitn oflee pelieHne B 3aBHCHMOCTH OT 3HAYEHHS llapaMerpa A:
{1 +/\)I]_ + Iy +ﬂ’.‘3 = 1,
T+ (1+ Nz + 23 = A,
z1+ o+ (14 Nz = A2

3. Ilyers marpumna A € Myg(R) mmeer Bijg

-l e
[ T S 1)
B o
N R
s B
R

Jas cncremsl Ay = 0, rae y € RS, maliti KoauvecTBo INIABHBIX NepeMeHHBIX I KayKJ10ro 3avenns r € R.

(@EHe D)

(yKHS}lHHCZ l'lOIlpOﬁyﬁT(' MOCYHTATH BTOPYIO CTElNIeHb H BBINOJIHATE YMHOXKEHHE He ¢jleBa HAIlpaBoO, a B KaAKOM-
llllﬁ_\’,‘lb APYToM nop#jxe, 9TOOB! 3aMETHTE HHTepeCcHbIe TiaKOHl)M(’].)H()(.'TH).

4. Boramceants BbIpayKeHHe:

5. Iyers marpuna J(A) € M, (R) mveer caeayrommuii s’

X E B8 s
G S S |
00 A :
- e K
050 iy 08 X
Hokazars, uto Juis moboro k eepua dopmyna
/\k Cl/\k—l CE/\I;—2 o (.ﬁix—l/\k—vﬁ-l
0 CINS=T oy R 2Ne=ni2
JN =10 0 Ak ? 2
S : Clxs-1
0 0 0 AF

9l
rae Cp = m an! = 1.2-.. -n. (VKazanue: TyT MOXKHO JHGO BOCTIOIL30BATLCS CBOCTBAMIT OHHOMHAIBHBIX

koadumenTos 1 nHAyKImelt o k, mbo nogyMmars B cropony 6unoma Heiorona).
6. Ilycrs A € M, (R) rakasi, uro A™ = 0 aus mekoroporo m. Ilokazarte, uro £ + A n E — A obpatumsl, rje

E € M, (R) - equanunas matpuna. (YKazanne: Bocnoib3yiitech 6 3KBHBAJIEHTHBIMH CBOIICTBAMH HEBBIPOK-
aennoctn).’

!Taxan Marpuna sassipaercs 2Kopaasosoit KieTkoii.
2113 9THX MATPHIL MOMKHO HBHO YKA3ATH BBIPAXKEHMS /1A OOPATHBIX MATPHIL, /Ul STOrO HONPOOYiTe NOAYMATE B CTOPOHY reOMeT-
PHUECKOI IPOrPeCCHH, ITO MOKET BAM YIAJaTh OTBET.
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I[OMa].HHee 3aJaHue: BeKTopHLIe NMpPOCTPAHCTBA U PAHI'A

1. Jaubl BEKTOPBI

1 0 3 1 1
ap=|2),as=[|1),a3=1|8 |,as=1[1 as = |3
3 1 11 3 3

Cpe,:m ITHX BEKTOPOB HaiiTh Dasuc ux JuHelHoil 0DomoYKH U BbIDA3HTE BCEe OCTaBIIHEeCHdA BEKTOpa *1epes Ha-
3HCHEIE.

2. Haiigute 6a3uc BekTopHOro npocrpanctea U = {y € R® | Ay = 0}, rue

21 3 07
A=11 2 0 1 4
01 -1 1 0
3. Onpeﬂ,enHTe MOMHO JIH U3 CHCTeMEBI BEKTOPOB
—4 0 D 4
1= 9 » U2 = 92 » U3 — 3 » U4 = —9
3 1 -2 —
BeiOpare @CP j1s cucTeMbl JIHHEHHBIX YpaBHEHHI
r, — T3+ 234 =10
3’32—23’33+33’34 =0

2$1-2$2+2$‘3-2$‘4 =10

4. densmores mm bynxiun 1, sin(x),sin?(z), .. ., sin™(x) aunefino 3apucuvbMm?

). Hych ]R[S[.’]n — MHOMKECTBO BCeX MHOI'O'WIEHOEBE € BellleCTBEeHHBIMH KOE)('b(pHLIHeHT&I\{H cTeneHn He O0JbIIe 7.
HOKHBH.TB, HTO CHCTEeMBL

{L,z,2%,... 2"} u {L,z —a,(z —a)? ..., (2 —a)"}, tnea € R

sipsnores Gasucamu B R[z], u maliTn MaTpHIp! Hepexoga OT mepBoro 6asHca KO BTOPOMY H OT BTOPOrO K
HEPBOMY.

). 4 5 J :
6 Haiitu panr cue IOINEeiT MATPHIILI IPH PA3JIMYHBIX 3HAYEHHUSX [IapaMerpa A

7T—A —12 6
10 —19—-A 10
12 —24 13- A

7. Ilyere A u B — KBagpaTHbBIe MATPHIILI OJHOTO pa3Mepa. lokazaTs, 4To

A AB
rk (B B+Bz) =rkA+rkB
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Jdomamnee 3ananue: bununeiinbie popmbl 1 EBKIANI0BBI IPOCTPAHCTBA

O6mas wadopMmanus:
e Hamommio, 9To cTanjapTHBIM CKATSPHLIM Npou3sejenner Ha R™ mazwmaercs (z,y) = z'y.
o Yepes Rz, obo3HagaeTcs IpOCTPAHCTBO MHOTOWIEHOB cTeneHH He Gosee n, 1o ectb R[z]<, = {ag + arz +
...t apz™ | a; € R}
Samaumn:
1. B npocrpanctee B* 3amana 6umuneiinas dopma
B(z,y) = 2z211 + Tays
o meit moerponnn xsagparmaayo gopyy Q: RY — R. Tocie sroro (Q orpaHi<mIm Ha IIOIPOCTPAHCTBO

V ={ze€R| 2, — 31y — 3x3 + x4 = 0}. Haiimure curnarypy Q u curnatypy orpanmienus Q ma V.

1
2. PaceMorpnM eBKJIHI0BO npocTpancTso R[z] <3 co ckanspubivm nponseetenneM (f,g) = [ f(z)g(z) dz. Mero-
21

nom [pama-IIvuara oproronammzyiite 6azuc 1, z, 22, x5,

3. Haiitu juiMsbl CTOPOH, BHYTPEHHHE YIUIbI 1 ILIOMas Tpeyroabanka ABC B npocrpancrse R® co crangapTHbiM
CKAJIAPHBIM [IPOH3BEIeHHEM, [J1e

hs
Il
[ N )
3y
Il
EEN D
Q
Il
b =] &1 =] O

4. Tlycrs U C R* — BekTOpHOE MOANPOCTPAHCTBO 3aJaHHOe CileayomuM obpazoM U = (v, va, v3,v4), Tae

1 1 -2 2

1 5 ) —4
U=y | S ; w Y=ol V4= 3

3 8 24 -19

Basmaiite 3T0 mommpocrpanctso B Buge U = {y € R* | Ay = 0} ana nexoropoii marpumst A € M,, 4(R).
(HomymaiiTe ¢ dero sra 3ajava JaeTcst Ha TeMY IPO CKAJSIPHbIE HPOH3BEICHHs ).

5. CymecTByer JIu CKaJIsIpPHOE IIPOU3BEJCHIEe Ha NPOCTPAHCTBe MaTpuil n X n (n > 1), OTHOCHTEIBHO KOTOPOro
MaTpHIA U3 BeeX eAuHMIL Obli1a OB OpTOroHasbHA J1I000H BepxHeTpeyrobHoil MaTpure? (Ykasanue: GrinHel-
Hble (DOPMBI MOYKHO 38/1aBaTh B Pa3HBIX Oa3zucax.)
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Jdomamnee 3ananue: Ilpenesnl

1. Haiitu npeen

inz\zea
(a) lim (322)=°

. In(14+a?)
(b) ili}:[l] sin(cosz—1)
2. Jlanel aBa ceMelcTBA KPHBBIX HA ILIOCKOCTH

y* =da(a—z) (a>0) u y> =4b(b+z) (b>0)

[Toxkazkure, uTo B /1106011 TOUKe IepecedeHns JII060I KPHBOI I3 HepBoro ceMeiicTea ¢ moboit KpHEOIl U3 BTOPOTo
ceMeilcTBa KacaTelbHBIE 3THX KPHBBIX IIepPIeH UKYISPHEL

3. HceneoeaTh Ha 9KCTPeMyMEI (TO €CTh Ha JIOKAJIbHBIe MHHEMYMEL 1 Makcumywmsl) y = (z + 1)0e™=.
4. TlocuuTaiiTe HeoUpeIeICHHBI HHTErPAIT
1
(a) [(1-35)Vayzde
(b) [sin®zdz

2
. Hocunraiire onpenenennstii unterpan [ zlnzdr

T

6. Haitmure npeen

Jdomamnee 3aganue: OnNTUMHU3ANUOHHAS 3a1a4a

1. Haitrn Merogom dynkuum Jlarpamsk yc/oBHbe KPUTHYECKHe TOUKH GYHKIHH 2 = Ty + + + 3 ¢ 06J1acTBIO
onpenenernns r > 0 u y > 0,
(a) mpu yenoenm, uto xy = 1.
(b) mpu yemosuw, uro zy < 1.
(¢) mpu ycinosun, uro zy = 1.

2. Haiitu Metonom dbyuxmun JIarparsx yeIoBHbIe KPHTHYECKHe TOUKH (DYHKIHH 2 = ————— IPH yCJIOBHI

1+(z+y)
xy = (.

3. Myers f: [-m, 7] — R zagana no npaeuny f(z) = x. Bynem pacemarpueath f kak asement Lo[—m, 7], co
ckanspubiM npoussegennem (g,h) = [T g(x)h(x) dx.

(a) Tlokaxkwure, uto f oproronansio dyuakiusm cos(kz) npu k € Zu k = 0.
(b) Haiinure paznoxenne f(x) =Y .- aysin(kz) nocunrae kosdgdunuentsr ypoe ay.

(¢) Haityure nuner Bektopos || fl|2 u [|ag 2. Bras st nmmss:, maigrre cysmuy psita oo 7z
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I[OMaIlIHee 3aJaHuC: Cnyqaifmue BCJIMYHUHBI

1. Iycrs € — cay4vaiinag BequunHa Takas, 9to P(§ = —1) = i uP(£=2)= i u jyis JiobbIx Touek a, b € [0,1] ¢

veaoereM a < b sepro P(€ € [a,b]) = b;—“. Hapucyiire rpaduk dyuxuun pacnpegenenns Fe(z) = P(§ < x).

Haiianre MmaTeMaTnveckoe oxXugaHue H JHCIEPCHIO &.

2. B norepee ua 1% 6unerors rmaser eemrpeim & 200 py6ueii, na 0.01% 6Gumeror srmajaer serpsmt & 1000
py6uteii, a ocrasnbHble Guiters! Ge3 spmrpsima. Haifigure cpeanil BBrpsIn s 310t Jorepee ( B pacdere Ha OIHH
6user), TO ecTh cpe/Hee aprudMeTHIeCKOe BLINrpLIel Beex Guneros. Iogymaiite, Kak 910 choOpMyITHPOBATL
B TEPMHHAX CJIVYAilHBIX BEJIHYNH H MATEMATHIECKOrO OKHIAHHA.

3. B pan pacnosoxxensl m npeameros. Ciyuaiino eeidupatores k npeaveros, k < m. Cayualinas senmunaa X
o ;
paBHa KOJIHIeCTBY TAKHX IIPEJIMeTOB %, 1T0 i BLIOpam, a Bee ero coce1u ne uibpannt. Haiiure MmaTemarutaeckoe
oxuaanmne X .

4. B pasnocroponuem tpeyronsauke ABC wiomamn 1 seidupaem Touky M. Haiitn maremaTiveckoe oxkuianme
mwiomaxa ABM.

1 _lz—al
[a3

5. Haiitn maTemaTnyeckoe OXHJIaAHNEe 0 NUCIIePCHIO BeIHYHHEL f C IINIOTHOCTBED p(l‘) = %e

6. Ilycrs Pe(z) = P(£ = 2) u Fe(z) = P(£ < z).

(a) Iokazare, uro g a > 0u —oo0 < b < 00

a

Pogib(z) = P¢ (x a_ b) u o Fogpp(w) = F (z — b)

(b) Haitmure dbyukmmo pacnpenenenust Fe: (y) (Beipasure ee wepes Fr u Py).

Jomainee 3a1aHue: Y CJI0BHOE MaTeMaTHYeCKOe 0KH/IaHUE H XaPaKTePHCTHYECKHe
pynxnun

1. HyCT]:: 5., 1} — He3aBHCHMEIE C.."Iy"la\ﬁﬂble BeJIMTHHBI HMEINHe [MOKa3aTeJIbHOe Daclipele/leHHe, TO eCTh
_ _ — Az
pe(x) = py(x) = Ae™""6(x)

rie
, =0

9($)={U <0

Pee+n(2T,y) M Pejeqq=z(z)

Bazxno: J1JIsI COBMECTHOH IJIOTHOCTH VEKazxKure 00J1aCcTE B KOTO]}Oﬁ OHa paBHa HYVJIIO.

Haiitu CJIeAVIOIIHEe ILIOTHOCTH

2. Hcnonb3sys xapakrepucTideckue (pyHKIHH U UX CBOHCTBa, HAfiTH pacnpee/leHHe CYMMBI JIBYX He3aBHCHMbIX
HOPMAJILHBIX CJIy4alHBIX BeJIMYHH ¢ mapamerpamu (ap,o7) u (ag, 03).

3. Ilycrs & u 7 HesaBUCHMBIE coyuaiinble Bemauabl ¢ pacrpegenenuem A0, 1). HaiiTu mI0THOCTL BeTHIHHEI
2 .2
X =& +n"
4. Cay4aiiaee peamaunesl X u Y Hezapucumbel. X umeeT pacnpejenenue Jlamiaca ¢ mIoTHOCTBIO %e"I', al -
paBHOMepHOE Ha orpe3ke [1,2].
(a) Haiiqure mioTHOCTH pactpejiesieHus ciydaiinoii sejuauas —2Y .
(b) HaiiquTe MIOTHOCTE PaCHpeiesieHus ciydaiinoil seauanasr X — 2V
. Urpox mpuxonut B KazuuHo ¢ k mMoHeraMu. KasKnplii KOH OH BBEIMTPEIBAET C BEPOSTHOCTBIO P M IOJIVIaeT
OJIHY MOHeTY H IPOHIPEIBAET ¢ BePOATHOCTBIO ¢ = 1 — p u oTmaer oxuy mouery. Hrpa zakanuneaercs eciu

WUI'POK [OTEPHET BCe MOHEeThI MM ec/li OH Haleper npejeibHyI0 cymmy Bbirpsima N. Hafinure cpejuion
HPOAOIKATENLHOCTE HI'DEL B 3aBHCHMOCTH OT K.

o
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bonycHoe nomManiHee 3ajaHue
JIuneitnas anrebpa

1. B npocrpanctee R? co cramiapTHBIM CKaTAPHBIM TTponsBeaeHueM (x,y) = xy 3a7aHbI BEKTOPEI

2 -2 -3
n=|-1],ve=|-3],v=|1
-2 2 2

s cemelicTBa v, Vg, U3 MOCTPOUIH JABOHCTBEHHOE CeMEHCTBO w1, Ws, W3 YAOBIETBOPSIONIEe CBOHCTBAM
)=t T4
w;, v;) = 5 o
0, i#j

Haiigure Bo cKOIBKO pa3 obbeM mapaliiesielune/ia Ha BeKTopax vy, U, U3 0oJibie obbeMa napaJjuiesienumneia
Ha BEKTOpax W, W, W3.

2. Haiitu SVD pasnoxkenne 11 MaTpHIIBI

MaremaTunyecKuii aHaju3

1. Paznoxure B psaa dpypbe dyHKIHIO

1, >0
flzy=4¢ 0, z=0 =z€ [-m, 7]
-1, <0

" IIOJIB3YACHh 3THM DPa3JIOZKeHHeM HaliuTe CYMMY pdAia

0o i 3
(_1)}. 1
Z 2k -1
k=1
2: HYCTb ]Pn (R) — MHOXKeCTBO KBa/IpATHBLIX CUMMETPUYHBLIX MaTpPHUIl pa3dMepa 71 ¢ HOJOXKUTeJIbHBIMH cobeTBeH-

ubeivu 3HadeHnsMu. Ilycts P € P, (R) u Q € P,(R). U nyers Xi,..., X4 € My, (R) — dukcuposannsie
Marpurpsl. Haiiiure ypasHenus, 3ajaiomnme KpUTHIECKHe TOYKH s ceayiomeii dpyaximun ¢yHximmn

d
¢(P,Q) = 5 Y _tr(XT PX;Q) — mIndet(P) — nlndet(Q)
=1

Ul

Teopus BepositHOCTH

1. Ha miockocTn maprcoBana OKpYXKHOCTL pajnyca oauH. Ha Heii paBHOBepOATHO U HE3aBUCHMO BHIOHPAIOT JBe
Toukn A u B. Haiinure cpennee paccrosinne Mexkay Todkavmu A u B.

2. HI‘paJ'[LHaJ-I KOCTEL I[IOCJIeJ0BATEILHO [MePeKIalbiBacTCA C OO I'pani Ha .."IIOﬁyIO APYIyIo H3 "IeThIpeX cocell-
HHX. DTO JAejlaeTcd PABHOBEPOATHO H HE3ABUCHMO OT IpedblIYIIHX JeiicTBHI. B mauane kocrs HaxXoIHIack
quciaoM «0» BBEDX. P&CCMOTpHM BePOATHOCTD

p(t) = P(«Ha t-om mare KocTh HAXOIUTCS IPPaHbio «6» BBEPX» )

Haiizure npezesn p(t) upu t — oo.
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33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallii 110 JTMCIHUIIJINHE (MO}Iy.TIIO)

Ne 3ananue OTBeT KomnereHnmus
n/n
1. | Hana marpuna 12 I1K-3
2 01
A=1|3 4 5
1 0 2
Brruucnure onpegenuTent MATPALLL.
2. Pyukius f(z) = sin(In(z)). Yemy pasna eé nepsast Ipou3BojiHasl B TouKe T = 17 1 TIK-4
3. Bekrtop u = (7,24). Yemy pasna ero Ls-nHopMa (eBrimaosa)? 25 TIK-3
4. | Kakoe pacmpeneneHne HCHONB3yeTcs Ui MojaenupoBanus | beprymmm / YK-6
OMHAPHBIX UCXOA0B? GepHym /
Oepuymu /
bepnynu
5. VYeraHOBUTE COOTBETCTBHE MEXKJIy TUIIOM MaTpHIsl A u eé cBoiicTBOM: IB’ 2 A’ 3b OIIK-2
1. OproronansHas
2. CummerpuyHas
3. InaronaJjibHast
A) A=AT
B) Bce anemenTsl BHE AuarotHaJjy paBHbI HYJIIO
B) A7l = AT
0. Pacnosnioskure sransl Beraucsienus rpaguenta dyukuun f(z,y): BAB OIIK-2
A. HaiiTu yacTHBIE IIPOM3BOIHBIE 110 T U Y.
B. Banucars dyskumio f(z,y) B aHaJuTHIECKOM BHJE.
B. O6beuuuTh YacTHBIE TPOU3BOIHBIE B BEKTOP.
[ [ o s . e o it e 54 b M BI'E3/BI'3E/B OIIK-2
A) (+yx+y)=(z,y) EF3/BE3F/B3
i T I'E/B3EI'/TBE
B) (az,y) = a(z,y), Vo € R 3/TB3E/TEB3/
2 il O T'E3B/I'3BE/T
E) (z4y,2)=(z,2) + (y,2) 3EB/EBF3/EB
/I\;: ,{.’(,, ;;J:—”M.r.m;}, VaeR 3F/EFB3/EF3
(,x) = 0 Toraa u ToaLKO TOrAA, Koraa r = () B/E3BF/E3FB
/3BI'E/3BET/3
I'BE/3TEB/3E
BI'/3ET'B
8. Jst sasaan onmunsaim Gynxi 2 = xy + 2 + 2 ¢ obaactsio onpesenens x> 0 u y > 0 upn yerosin F OHK'2

xy = 1, Gynkuus Jlarpamxka umeer susg
A) £ 44409
A) L=ay+i+2
B) L=ay—1-A(my+1+2)
B) L=xy+1+ ‘I; +AMzy—1)—az— By

) L‘:“(m,- 44 7) May —1)
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