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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,
npoduins [IpoaykroBas aHaIMTHKA, YTBEPXKIEHHBIHM MPHUKa30M MHUHHCTEPCTBA 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 METOI0B M 00paOOTKU NaHHBIX,
YyTO T03BOJIAET H(PPEKTUBHO AaHANU3UPOBATh U HMHTEPIPETUPOBATH OOJbIIHE OOBEMBI
uHpopManuu. MaTemMatnyeckue KOHIICTIUHM, TaKue Kak JIMHEHHas anredpa, BEpOATHOCTh U
CTaTHCTHUKA, (OPMUPYIOT OCHOBY MJisi pa3paboTKU Mofenied, CHOCOOCTBYIOUIMX MPUHATHIO
000OCHOBAHHBIX PEIICHUH B pa3JIMYHbIX 00JACTSIX.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuumninnaa (MoAysb) BKIIIOUYEHA B y4eOHBII TUIaH IO IPOrpaMMe MOArOTOBKU
Maructparypsl no HampasieHuto 02.04.01 Marematuka W KOMIIBIOTEPHBIE HAayKH, MPOQHUITH
[TponykToBas aHAIMTHKA U BXOAUT B BaApUAaTUBHYIO YacTh bioka 1, popMupyemMyro yuacTHUKaMU
00pa3oBaTeNbHbIX OTHOIICHUH.

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

Heab wu3yyeHHs AMCHUILUIMHBI (MoayJas): (GOpMHpPOBaHHWE TIYOOKHX 3HAHUM
MaTeMaTHYECKUX OCHOB, HEOOXOAUMBIX JUIsl Pa3pabOTKH, aHAIN3a U ONTHUMHU3ALUKN aITOPUTMOB
MAaIIMHHOIO O0y4Y€HUS U CTaATUCTUUYECKUX MOJIEIIEH.

3agayun u3y4yeHust JMCHUILIHHBI (MOAYJISA):

— OCBOEHHME 3HAaHUS OCHOB JIMHEHHOHN anreOphl: MaTpUIlbl, CHCTEMbl YpaBHEHUH, paHTHy,
BEKTOpHbIE IPOCTPAHCTBA, JIMHEHHBbIE OTOOpa)keHUs, OuiuHeiiHble (OpPMBI, CKalsIpHbIE
npousBenenus, SVD;

— OCBOEHHME 3HAHUM W pa3BUTUE MOHUMAHMS IO T€MaM: MPOU3BOJHBIE M TPAJAUEHTHI,
MHTETpaJIbl Ha HPSIMOW M MHOTOMEPHBIE WHTETPaJIbl, MAaTPU4YHBIE IMPOU3BOJIHBIE, YCIOBHAs
ontuMu3anus, npeodpazoanre 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 pellaTth CHCTEMbl YPaBHEHUH M NPOBOJUTH MaTpUYHBIE
orepaiuy, BBIYUCISATh PAHT MAaTPHUILIbI, TPOU3BOIHBIE U UHTETPajbl, TPAUEHThl (QYHKIUNH MHOTHX
NEPEMEHHBIX, TPaJiueHT (PYHKIMM MAaTPUYHOIO apryMeHTa, TOYKH IKCTpeMyMma JUlsl (pYHKUUHU
Jarpana, npeoopazoBanue Gypbe OT PYHKIIUU OJHOM MepEeMEHHON, QYHKIIMIO pacrpeaesieHus
CIIy4alHOM BEJIMYMHBI, IUIOTHOCTH AJI1 HENPEPHIBHOW CIIy4aliHON BEJIWYMHBI, MaTEMaTHYECKOE
O’KHUJaHUE U JUCIIEPCUIO CIIy4alHON BEJIMYUHBI, yCIOBHOE MAaTEMATUYECKOE 0XKH/IaHUE;

— (¢opMUpOBaHHE YMEHMsI HaXOJWTh MAaTpHIly JIMHEHHOro oToOpakeHuss B Oasuce,
COOCTBEHHBIE 3HAYEHHSI K COOCTBEHHBIE BEKTOPBI, MATPUILy OMIIMHEHHOH (hOpMBI, OPTOrOHAJIbHBIE
JIOTIONIHEHHUS, YIJIBI U PACCTOSHUS MEXIYy BEKTOpaMHM B €BKIMIOBOM MpocTpaHcTBe, SVD,
MaTpHUIly KOBapualuu ciydaiiHoro Bekropa, PCA;

— OCBOEHME M pa3BUTHE YMEHHUW MpOBOAUTH oOpToroHanusauuio I'pama-IlImuara,
MIPOU3BOJUTh 3aMEHY IEPEMEHHOM B MHOTOMEpHOM wuHTerpane, npuMeHars LIIT, ctpouts
BEPOATHOCTHOE MPOCTPAHCTBO JUIsl 3aJlaHHOTO BEPOSTHOCTHOIO 3KCIIEPUMEHTA, IPOBEPATH
JUaroHaJIN3yeMOCTh OlepaTopa, He3aBUCUMOCTh CIy4allHBIX BEJIMYUH, CXOJUMOCTDb CIIy4alHbIX
BEJIMYNH, CTPOUTH JUIsl SKCIIEPUMEHTA COOTBETCTBYIOLIYIO MOJEIb CTATUCTUKY;

— (opMupoBaHNe HaBBIKOB U OMbITa PAOOTHI C MATPHUIIAMHU U PEIIEHUS 3ajay JTMHEHHON
anreOpsl, aHanu3a QyHKUKUNA U METO/IaMU ONTHUMU3AIMH, TOCTPOSHUS U aHAJIN3a BEPOSITHOCTHBIX
MOJEIIEH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuaukarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINH pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
MIPHOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
IIJIaHbI IO COBEPHICHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TU9HOM 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JAHHBIX

OIIK-2.2 YMeer pazpabarbiBath 1
a/1alITHPOBATh MAaTEMaTHUECKHE
MOJIEJIN JAJIsl pEeLIeHNUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIlK-2.3 NwmeeT mpakTH4eCKHid OTBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKIX MOAEJIeH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOJAYKTOBOM aHAIUTUKH,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JAHHBIX [T TPUHSITHS
000CHOBaHHBIX PEIICHUN U
ONTUMU3AIIUHU TIPOTYKTOB

[K-3.1.

3HaeT METObl 1 UHCTPYMEHTHI
NPOAYKTOBON aHAJIMTHKHU

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTh BEIBOABI HA
OCHOBE TMPOBEICHHOTO aHAIHN3a

IK-3.3.

Hwmeet onbIT pabOTHI HAT
PCaJIbHBIMU IPOCKTAMU B
00JTacTH MPOILYKTOBOM
AHAJIMTUKY, BKITIOYAsT aHAJIH3
M0JIb30BATENLCKOTO TIOBEACHHS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE MOJYYCHHbBIX JAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TpeOOBaHHUS K
HAaYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYpY U
coJiepyKaHue

[1K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax WIx
JIPYTUX MEPOTIPUATHSIX, Te
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
pe3yabTaThl, MoJIy4yasi 00paTHyIo
CBSI3b U B3aUMOJEICTBYSI C
aynuropuen
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTh, akageMH4YeCKHE YAChI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI Ayautopuas pagora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) (npa K KOHTPOJIb
pakTuiec OHTPOJIb JIbHasI yenesaemocTH)
KHe padora
3aHSATHA)
1 Jluneitnas anreOpa 5 26 Jomarmaue
3aJIaHuUs
2 MaremaTuueckuit 5 26 Jomaraue
aHaIN3 3aJIaHus
3 Teopus BeposiTHOCTEH 5 28 Homaraue
3aJ1aHus,
BonycHoe
JIOMaIlTHee 3a/1aHue
3auem 4
Hmozo: 15 4 80
Oo6vem oucuyunnunvl (Mooyn) 114
(6 ak. u.)
Obvem oucyuniuHnsl (Mooynsn) 3
(6 3au. eo.)
4. CopepxaHue JMCUUILTHHBI (MO1YJIs)
Nen/m HaumenoBanue pa3zjeJia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) 10 TeMaM
JUCHMIJIMHBI (MO1YJIs1)
1 Jluneiinas anrebpa Cuctembl JIMHEWHBIX ypaBHEHUM, Marpuuel. Onpenenurend,
XapaKTepUCTHYECKUIl MHOTOWIEH, CIIEKTP. BEeKTOpHBIE MpOCTpaHCTBA U
MOANPOCTPAHCTBA, paHrd Marpull. JIMHEWHbIE OTOOpaXKCHHS 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. CilydaliHbIE BEIMYWHBI, PACIpENEICHUs Ha
MpsIMOM M MX XapakTepucTHKU. Ciy4yailHBIN BEKTOpP MU MHOTOMEpHBIE

pacnipenenenus. He3aBUCUMOCTh CilyyallHbIX BEJIMYMH. Y CJIOBHBIE
pacrnpeneneHus u MaTeMaTUYECKHUe OXKUJIaHMS. Ceeptka
pactpeneneHuidi. OCHOBHAasi MOJEIb MAaTEMaTUYECKON CTATUCTUKH.
OueHkd © #X CBOHCTBA. Buapl cxomumocrtedl. BriOopouHbie

xapaktepucTuku. Bocctanosnenue pacnpeneneranid. PCA u SVD. IIIIT.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Caburos, U. X. JluneitHas anreOpa v aHATUTHYECKAsi TEOMETPHS | yueOHOE ITocoOue st
By30B / U. X. CaburoB, A. A. MuxaneB. — 2-e u3[., ucnp. u jnon. — Mocksa : M31aTenscTBo
IOpaiir, 2024. — 258 ¢. — (Bsicmiee oopazoanue). — ISBN 978-5-534-08941-7. — Teker :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/539950.

2. Jluneitnas anreOpa U aHATUTHYECKAsi TEOMETPUS : YIeOHHUK M MPAKTHKYM 1711 By30B / E.
I'. I[lnotnukoBa, A. II. Banos, B. B. JlorunoBa, A. B. Mopo3oBa ; nmon penakimueid E. I
[TnoTHHKOBOH. — 2-¢ u31., mepepad. u nomn. — Mocksa : U3narensctBo FOpaiit, 2025. — 416 c.
— (Beicmiee oOpazoBanme). — ISBN 978-5-534-18887-5. — Tekct : snekTpoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560611.

3. Unbun, B. A. Marematuueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 1 : yuebHuk s
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — Mocksa
: U3narensctBo KOpaiit, 2025. — 324 c. — (Briciee o6pazoBanue). — ISBN 978-5-534-07067-
5. — Tekcr : osnextponHbiii // OOpaszoBarenbHas tiargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/562115.

4. UnwvuH, B. A. Marematudeckuii ananus B 2 4. Yacte 1 B 2 kH. KHura 2 : yuyeOHUK U1
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. Unbun, B. A. Marematnueckuii ananu3 B 2 4. Yacte 2 : ydyeOHUK i 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 miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/560316.

6. Manyrun, B. A. Teopus BeposiTHOCTEH : yueOHMK it By3oB / B. A. Mamyrun. —
Mocksa : M3narensctBo FOpaiit, 2025. — 266 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
06964-8. — Tekcr : anmektpoHHbI // O6pa3oBarensHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563987.

7. DOHnarckas, H. FO. Teopus BepostHocTel : yueOHUK /uid By30B / H. FO. Dnarckas. —
Mocksa : M3narensctBo KOpaiit, 2025. — 204 ¢. — (Bsicmiee o6pa3oBanue). — ISBN 978-5-534-
01338-2. — Tekcr : anmextpoHHbI / OOpa3oBarenbHas miatdhopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561149.

Jlonoanumensnasn numepamypa:

1. ITaxomoBa, E. I'. Jluneitnas anrebpa u ananutuyeckas reomerpusi. COOpHHK 3a1aHUM :
yaebnoe nmocobue ansa ByzoB / E. I'. TlaxomoBa, C. B. PoxkoBa. — Mocksa : M3naTenscTBO
FOpaiir, 2024. — 110 c¢. — (Boicuee obpazoBanue). — ISBN 978-5-9916-7541-3. — Tekcr :
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anexkTpoHHbd  //  OOpasoBarensHas  1marpopma  FOpaiit  [caiit] —  URL:
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6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

YHHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIEMCTBYIOIMM MTPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieunBarolIeil IpoBeieHUue BCexX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUECKOW U HAy4dHO-
UCCIIEI0BATEIbCKON PabOT 00yJaroUMXCsl, IPEAYCMOTPEHHBIX YUE€OHBIM IIIIAHOM.

[TomeneHus1, KOTOpBIE IPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH JIs IPOBEACHUS 3aHATUI
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;

— CIeLMAIN3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYasl JEMOHCTPALIMOHHOE 000pY/10BaHHE.

[TomerieHus 171 CaMOCTOATENBHOM paboThl 00yUarOIUXCsl, B TOM YUCIIE IPUCIIOCOOIEHHbIE
JUISL MCTIONB30BaHUsI MHBAJIMIAMH M JIMLAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON 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
(u31aHMs, 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. | ®enepansubii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

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

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

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  OO€cClieueHus, COBpEMEHHble mpodeccuoHaabHble 0a3bl  JaHHBIX U
UH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpansiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpoCTpaHsIeMoe
Google Chrome 3apy0exHOe CcBOOOTHO PACIIPOCTPAHIEMOE
OducHble NPUITOKEHUS:
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 ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

KoncynbrantlLitoc: cripaBouHO- OTEUECTBEHHOE JIMILEH3UOHHOE

IpaBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe
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Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
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 (Moayis) «Marematuka B DS» B pamkax TEKyIero
KOHTPOJISl YCIIEBAEMOCTH MCIOJIb3YIOTCS 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 — cHUCTEMAaTHYeCKOe, IMOCIEIOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
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 3aTPYIHCHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JiuTepatype. Eciu
pa3o0parbcsi B Marepuajie HE yHaercs, cieayeT c(hOpMyIHpOBaTh BOINPOC U 3adaTh €ro
NPEIoIaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSATHS.

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 HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha dTarbl, YTOObI
n30exaTh MEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKHU
uH(popMalny, BKIOYasi yaeOHUKU U OHJIAaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHMMaHUSI 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.

Camocmosmenvnas paboma — paboTa CTYIEHTOB, HANpaBleHHAs Ha YIIIyOJIEHHOE
M3y4eHUE OTJICTHHBIX TEM U BOMPOCOB YU€OHOUN AUCITUTUTHHBI (MOIYJIs).
B nporiecce camocTosTenbHOM paboThI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
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MaTepuaiaMH IIPH MHHUMAaJIbHOM YYacTUH TIperoiaBaress. 3a1a4i CTy/ACHTa BKIIOYAlOT paboTy
C KOHCIEKTaMH JIeKui (06paboTka TekcTa), TOBTOPHOE M3ydeHHE YUEOHBIX MaTEPUAIIOB TJIAHOB
Y TE3UCOB OTBETOB, M3YYEHHE JOTIOJHUTEIBHBIX TEM, BHIITOJHEHUE y4eOHO-MUCCIEI0BATEIbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsl M0 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHA M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunanHe (moay.amw) «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, IPU STOM ITPOBOJAMTCS OIICHKA KOMIICTCHIIUH, COPMUPOBAHHBIX 1O JUCIMILIAHE.

Jnst oleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JIeCATHOAIbHAS IIKaJla OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOW
NATUOAIIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlarudannbHas Ounenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OLICHKA OLleHKA 3a4er 00y4eHus1 Mo JUCHUILTHHE (MOY.II0)

10 OTan4Ho 3auTeHo CTygeHT NOJHOCThIO BJIAACET 3HAHUSIMU,

9 OTnmnyao 3auTeHo HU3JI0KCHHBIMH B pa60qeﬁ nmporpaMmme, ©u

8 OTIMYHO 3a4yTeno rIyOOKO OCMBICHISCT JAUCUUIUIMHY (MOJIYJIb).
On CaMOCTOSTETHHO u JIOTHYECKH
MOCJIC/IOBATENIbHO OTBEYACT HA BCE BOIPOCHI,
aKLUEHTHPYS BHUMaHUE Ha HanOoiee BayKHOM.
Ymeer AHAIN3UPOBATh, CpaBHHUBATH,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
I/I3y‘IeHHI)II\/'I Marcpuall, BBIACIIAA KIIOYCBbLIC
MOMCECHTHBI u yCTaHaBJIMBas MPpUIUHHO-
ClIe/ICTBEHHbIE CBs3d. YeTko (opMmyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHaJIN30B u JPYTHX
UCCIIE/IOBAHUM, a TaK)Ke pEIIaeT CIIOKHbBIC
3agaun. CTYJEHT XOPOIIO 3HAKOM C METOAaMH
UCCIIeIOBAHUS, HEOOXOTUMBIMU TSt
HpaKTH‘IeCKOfI JCATCIBHOCTH, u yYMECT
CBSI3BIBATH TEOPETHYECKHUE aCTIEKThI
JTUCHUIUTAHBL  (MOIYJIsSI) C TMPaKTHYECKHUMH
3a1a4aMH.

Xoporo 3auTeHo CryneHt oO0najaeT 3HAHHMAMHU [peaMeTa

6 Xoporo 3auTeHo MOYTH B TIOJHOM o0BeMe  paboueii
MPOrpaMMbl U CaMOCTOSITEJILHO, JIOTHYECKH
MOCIIEZIOBATEIEHO U BCECTOPOHHE OTBEUYAECT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMAHUE HA
HauOosiee 3HAYMMbIX MOMeHTax. OH yMmeeT
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(HUIIMPOBATD, 000011aTh,

KOHKPCTHU3HUPOBATL U CHUCTEMATU3UPOBATH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

W3y4EeHHBIH  MaTepuall, BBIAENAA  €ro
KIIOYEBbIE  ACHEeKThl W yCTaHABIMBAs
MPUYUHHO-CIIEJICTBEHHbIE CBSI3U.
®opMynHpyeT CBOM OTBETHl, YBEPEHHO
UHTEPIPETUPYET pE3ybTaThl AHAINU30B U
JIpyTHX HCCIEOBaHUM, a TakXKe pelaeT
CIIO)KHBIE CUTyalMOHHbIE 3afaud. CTyneHT
XOpOUIO 3HAKOM € METOAAaMHU HCCIIET0BaHUs,
HEOOXOIUMBIMH JULSE MIPaKTHYECKOM
HIeSTEeIbHOCTH, M yMEET  CBS3bIBaTh
TEOPETUYECKHE  aCMeKTbl IpeaMeTa ¢
MPAaKTUYECKUMHU 33Ja4aMH.

5 Y I0BNETBOPUTENHHO|  3auTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0BNETBOPUTENBHO|  3aUTEHO JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYAHOCTHU IIPU CaMOCTOATCIIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacaromuecss CcyTH BompocoB. CTyneHT
CHOCOOEH pemarbh TOJBKO CaMble MPOCTHIC
3aJaud W BJaJeeT JUIIb MUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan He zautreno | CtymeHT He oBJamen  00S3aTENbHBIM
He cnan He 3aureno MHHHUMYMOM 3HaHUU 1O INpeaMeTy U HE
He cian He 3aureno | MOKET OTBETUTb Ha BOINPOCHI, JAXKE €CIH

npernogaBarciib  3a4a€T  JOIOJHHUTCILHBIC

HaBOJSIIIIUE BOIIPOCHI.

Jucuunnuza (Monyib) «Marematuka B DSy olieHuBaeTcs cieayonmm oopa3om:

AKTHBHOCTb | Bec ‘Kmmqecn;o‘ Onucanne
Haxonumenvnas ouenka
Jlomamruwue 3aganns | 60% 13 Ha6op 3amad o remam Henenu
Bbonycnoe nomamnee | 10% 1 JloMalnHee 3ajaHne Ha IOTIOJHUTEIBHYIO OIICHKY,
3amanue™ JIOCTYITHOE JIJISl BBIITOJIHEHMUS 10 JKEJTAHUIO CTY/ICHTOB

Hpomeofcymo'ma}l ammecmauusn

3auer 40% 1 [TucemeHHast niu ycTHas paboTa HaJl 3aJJaHIEM,
HaIpaBJICHHBIM Ha TPOBEPKY MOJYUYSHHBIX 3HAHUN U
HABBIKOB M0 TUCHUTUIHHE (MOYIIIO)

* Ilpu ycnoeuu 6vinoiHeHus 0OHYCHO20 00OMAWIHE20 3A0aHU HAKONUMEIbHAA OUeHKA
paccuumuvieaemcsa no ¢popmyne: «0,9 x cpennee 3a gomarnHue 3amanus + 0,1 X GoHyCHOe
JIOMAIITHEE 3aaHUE.

®opmyJia pacyéTa UTOroBOM OLIEHKH M0 JUcUMIUIUHE (MoayJii0) «Maremaruka B DS»:
«0,6 x HakonuTenbHasd oneHKa + 0,4 X 3aueTy.
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)
IIpumepHbIe fOMALIHUE 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.

ONIeKTPOHHBIA TOKyMEHT



I[OMaIIIHee 3aJaHue: BeKToprle MPOCTPAHCTBA 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

ONIeKTPOHHBIA TOKyMEHT



Jdomamnee 3ananue: bununeiinbie popmbl 1 EBKINI0BBI NPOCTPAHCTBA

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.)

ONIeKTPOHHBIA TOKyMEHT



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

Jomaminee 3axanne: OnTHMU3ANMUOHHAS 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

ONIeKTPOHHBIA TOKyMEHT



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 nomaniHee 3ajaHue
JIuneitnas anrebpa

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

2 -2 -3
v = -1 , Ug = -3 , U3 = 1
-2 2 2

s cemeiicTBa vy, U2, U3 IOCTPOUIIN JIBOMCTBEHHOE CEMEIICTBO W, Wa, W3 Y/IOBIETBOPSIONIEe CBOMCTBAM
( ) il
Wi, Vj) = _ :
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

" IIOJIB3Y4ACh 3THUM Pa3JIOZKeHHeM Haiigure CYMMY pdAia

oo o=
$ 0
2k —1
k=1
2. Ilycrs P, (R) — MHOXKeCTBO KBaJPaTHBIX CHMMETPUYHBIX MATPUIL pa3Mepa n ¢ HOJIOXKUTEIbHBIMH COOCTBEeH-

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.

ONIeKTPOHHBIA TOKyMEHT



33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallii 110 JTMCIHUIIJINHE (MOlIyJIIO)

Ne 3ananne OTBeT KomnereHnnus
n/n
1. | Jana marpuna 12 I1K-3
2 01
A=13 4 5
1 0 2
Brruucnure onpegenuTent MATPALLL.
2. Qynkius f(x) = sin(In(x)). Yemy paBHa eé nepsast IpousBojaHast B Touke & = 17 1 TIK-4
3. Bekrtop u = (7,24). Yemy pasna ero Ls-nHopMa (eBrimaosa)? 25 TIK-3
Kakoe pacnpenenenue wucnonb3yercst ais MoaenupoBanusi |  beprymm /
4. OMHAPHBIX UCXOA0B? GepHym / YK-6
Oepuymu /
bepnynu
5. VeranoBuTe cooTBETCTEHE MEXK/y THIIOM MaTpuibl A u eé cBoiicTBOM: 1B, 2A, 3b OIIK-2
1. Oproronasbaast
2. Cummerpu4Has
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. O6beHuTE YacTHBIE IPOU3BOIHEIE B BEKTOP.
T | e L S )ty B e | BTE3/BI3E/B | OIIK-2
A) (z+y.xc+y) =(x,y) EF3/BE3F/B3
i % o I'E/B3EI'TBE
B) (az,y) = a(z,p), Va € R 3/I'B3E/TEB3/
Li E i”.,. ]“7 % I'E3B/I'3BE/T’
E) (z+y.2)=(x,2) + (y.2) 3EB/EBF3/EB
s e 3I/ET'B3/EI3
(x.x) = 0 Torja u ToaLKO TOr/A, Korjaa r = () B/E3BF/E3FB
/3BI'E/3BEI/3
I'BE/3I'EB/3E
BI'/3ETB
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8 Jlast sagaun onTMusaign GYHKOHN 2 = 1y +
. Ty =1, dynxus JIarpanka useer By

A) L=ay+3+2

v

B) L=azy—1-A(my+1+ 2

B) L=ay+2+2+Nay—1)—ax—By

9
v

) L=a (vr‘.,< E :) - Alzy—-1)

z Ty

¥

2 ¢ obaacthio onpeaeaenus x> 0wy > 0 upn yeiosun

OIIK-2
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