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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma aucuuriuabel (Moayis) «Maremaruueckuit ananu3 |l. OcHoBHOM
Kypc» COCTaBJICHa B COOTBETCTBUU C (heAepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTEeIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMIIbIOTEPHBIE HAayKH, NMpoduiab MaTemMaTuka U MCKYCCTBEHHBIM HMHTEIUIEKT, YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenue nucuuminnbl (Moayis) «Maremaruyeckuit ananus |l. OcHOBHOI Kype» sBIsieTCs
OCHOBOH JUIsl MHOTHX JPYTUX MaTeMaTHYeCKUX AUCLUIUIMH U HAy4YHbIX HalpaBlIeHUH, BKIOYas
¢$u3uKy, SJKOHOMHUKY U WH)KEHEpHbIe HayKH. /lucuurummaa (MOaylb) pa3BUBAaET aHATUTHYECKOE U
KPUTUYECKOE MBILIUIEHUE, YTO SBISAETCS BaKHBIM HABBIKOM JUISI PELICHUs CJIOXHBIX 3a/1ad B
pas3IMYHBIX cdepax.

MecTo AMcHUIIMHBI (MOYJIsS) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmbl

Hacrosmas nucuunianHa (MOayJib) BKJIOUEHA B y4e€OHBIH IIJ1aH 0 POrpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
Maremarnka u I/ICKYCCTBGHHI)II;'I HHTCIJICKT M BXOJUT B O6$[321T€JII)HyIO gacTh bioka 1, KakK
JUCLUIUIMHA 110 BBIOODY.

Jucuumumza (MOysIb) U3ydaeTcs Ha 1 Kypce Bo 2 cemecTpe.

Heab u3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWU TIIYOOKOTO MOHUMAHHUS
MIPEJIeIOB, HEMPEPHIBHOCTH, MPOU3BOIHBIX U HHTETPAJIOB, a TAK)KE UX MPUMEHEHHS B Pa3IMUHbIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— ocBoeHue mnpenenoB u HempepbiBHOCTH B mpoctpancTBe \(\mathbb{R}"n\) u wux
000011IeHMI;

— 3HAHUE YaCTHBIX MPOU3BOIHBIX, IPAHUCHTOB;

— TOHHMMaHUe CTPYKTYPhI KPATHBIX HHTETPAJIOB;

— 3Hanue pana Tenmnopa;

— TMpUMEHEHUE MOHATUI HEPEPHIBHOCTHU I aHAIH3a (YHKIIHIA;

— BBIUMCJIEHUE YACTHBIX MPOU3BOJHBIX U IPAIUEHTOB, HCIOIB30BaHNE MATPUILIBI SIK00H;

— BBIUMCIJIEHUE KPATHBIX UHTETPAJIOB U MPUMEHEHUE (POpMyYIT 1711 YIPOILEHUS pacuéToB;

— nuddepeHmpoBaHne CIOKHBIX (PYHKINN U UHTEPIPETALIUS UX CBONCTB;

— TpUMeHeHHe MHOXHTeNel Jlarpanka st Hax0XKAeHUS SKCTPEMYMOB;

— HCIOJIb30BaHUE KOOPIAMHATHBIX MpeoOpa30BaHU sl BBIYMCIIEHUS HHTETPAJIOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

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

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIIM T pe3yJbTaTOB 00y4eHHsI M0
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
UCTIOJIb30BaTh TEOPHH B 00JIACTH
(byHaaMeHTaIbHbIC 3HAHHS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEKHBIX JUCIUTUTHH, METOIbI U
aHalm3a, KOMILIEKCHOTO U TIOJTXOJTbI, KCTIONIb3yeMbIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOHN MaTeMaTHKH
reomeTrpud, 1uddepeHnmaTrHON OIIK-1.2. YMeeT npuMeHSITh
TEOMETPHH U TOTOJIOTHH, MaTeMaTHYECKHE METOIbI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT nmpakTU4ECKUHt OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTHKH M CITy4alHbIX MaTEeMaTHYECKUX MOJICIICH B
MPOIIECCOB, YUCICHHBIX METOJIOB, npoheCcCHOHATBHON
TEOPETUICCKON MEXaHUKH B JIeSITeTIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
IK-1. Crnioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M OAXOIBI K
3aJa4u ¢ MaTeMaTHYECKON (hOopMyJIUPOBAHHMIO 33]1aU, & TAKKE
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC TTPUHITHITBI
YTBEPKICHHUS CTPOTO U MaTeMaTHYECKOTO
aHAITM3UPOBATH TOTYUCHHBIC JIOKa3aTeNbCTBA U aHATIHM3a
pe3yibTaThl B 00JIaCcTH pe3yIbTATOB.
MaTE€MaTUKU U KOMIIBIOTEPHBIX [K-1.2. ‘YMeeT KOPPEKTHO CTaBUTh U
HayK (bopMyupoOBaTh MaTEMaTHYCCKHE
3aj1a4u, IPUMEHSTh CTPOTHE
METO/BI JOKa3aTeNbCTBA U
aHaAJIM3UPOBATH MOJTyUYCHHBIS
pe3yIIbTATHI.
I1K-1.3. HmeeT onbIT paboOTHI ¢ 3aauaMu
B 00J1aCTH MaTEeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHEHUE MATEMATHUECKIX
METO/JIOB JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4
[1K-3. Cnioco0OeH MpUMEHSTh METObI T1K-3.1. 3HaeT OCHOBHBIE METOBI
MaTeMaTU4eCKOro 1 MaTeMaTU4eCKOTO U
aJrOPUTMHUYECKOTO AJTOPUTMUYECKOTO
MOJIEJIMPOBAHUS [T PEIIEHUS MOJIETTUPOBAHHUS, a TAKKE HX
KaK TEOPETUYECKUX, TaK U MPUMEHEHHUE JUJISL PELIECHUS
MPAKTHYECKUX 33/1a4 B PAMKax TEOPETUYECKUX U MTPUKIIATHBIX
npodeccCuoHaNBHOM 3ajau
JESITEIIbBHOCTH IK-3.2. YMeeT npuMeHsITh METOIbI

MATEMaTHYCCKOI'o u
AITOPUTMHUYCCKOT'O
MOACIIMPOBAHUSA JJIA aHAJIN3a U
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peIHCHI/IH paSJ'II/I‘-IHBIX 3a1a4 B
o0J1acT MaTEMAaTHKH U
KOMIIBIOTEPHBIX HAYK

[K-3.3.

Nmeet onbIT UCTIOIB30BAHUS
METOJIOB MaT€MaTU4YECKOro U
AITOPUTMHUYECKOTO
MOJIETTUPOBAHUS IIPU PELICHUU
TEOPETHUECKUX U MPUKIIATHBIX
3aja4 B rpodeccuoHanbHO
JIeATEIbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
| Ounas gpopma
HaumeHnoBanue KonTakTHas pabdora TKY
pa3gena THCHUILIMHBI Jlexkuuu Cemunap (Texymui
(Moxyast) CKHe KoHTpOIIE CamocrosiTes1b KOHTPOJIb
(npakTn Hasi paboTa ycneBaeMoCTH)
yeckKue
3aHATHA)

1 [IpocTpancTBo R”n. 20 20 22 JlomanHee 3aaHue
DyYHKIUHU B Konnoksuym
npocTpaHcTse R n

2 VYcnosHas u 20 20 22 Jlomarmnee 3aganue
Oe3ycioBHas KonTponbHas
OTITHMHM3AITAS pabora

3 HHaTerpaist 20 20 20 Jlomarraee 3amaHme

KonTponbphas
pabota
IK3zamen 6
Hmozo: 60 60 6 64

Obvem oucuyunaunsl (Mooyisn) 190

(6 ax. u.)

Obvem oucyuniunsl (Mooynsn) 5

(6 3au. ed.)

4. Copepxanue TMCUUILITHHBI (MOTYJIA)
Neni/m HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) 0 TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 [MpoctpancTBo R*n. ®ynkumu B | HenpepeiBHOCTH dhyHkuumit. [Ipenen GyHKuii 1 3aMevaTesbHbIC

npoctpaHcTBe R”n

npenensl. CpaBHenue GpyHkuuid. CBoHCTBa (YHKILMHI, HENPEPBIBHBIX
Ha oTpe3ke UncnoBble NOCIeA0BaTEIbHOCTH U UX CBOWCTBA. [Ipenenst
MIOCIIEAOBATEIBHOCTEN

2 VYcnoBHast u 6e3ycioBHas [MpousBoanble U AU GepeHITHaNbl BRICIINX MOPIKOB. TeopeMbl o
ONTHMHU3ALUSA cpenneM. [Ipasmito Jlonurans. BeImykinocTs 1 3a1a4i ONTUMH3ALNN.
®opmyna Telnopa. Ilpumenenre npou3BOAHON K UCCIEAOBAHUIO
GyHKIMIA
3 NHTerpansl Omnpenenenre u CBOMCTBa MPOM3BOAHOM. ['eoMeTpruueckuii u

MPAKTUYECKUI CMBICI TPOM3BOAHOM. [lapaMeTprueckue u HEsIBHbIE
¢dbynkuun. HaxoxaeHue ux Npou3BOAHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IPOTPAMMHOTO O0ECHEeYCHHs, BKJIIOYAs MPOAYKTHI OTCUYECTBEHHOTO
IPOM3BOJICTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  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 TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €r0 Ipe/IelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnasa tumepamypa:

1. Unwun, B. A. Maremarudeckuii ananu3 B 2 4. Yacte 1 B 2 kH. Kaura 1 : yueOHuK mis
By30B / B. A. Unbun, B. A. Canopanuuii, b. X. CennoB. — 4-¢ u3., nepepad. u non. — Mocksa
: UsparensctBo KOpaiit, 2025. — 324 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-07067-
5. — Teker : snextponnsiii // OOpaszoBarenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

2. Unbun, B. A. Martemaruueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yuyeOHUK 11
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: U3narensctBo KOpaiit, 2025. — 315 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-07069-
9. — Teker : anekrponnsnii // OOpaszoBatenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

/Jlonoanumensvhasn numepamypa:
1. Kamnkaepa, JI. C. Maremarnueckuii aHaau3: TeOpus NpeaesioB, muddepeHIHaTLHOS

ucumcienue : yuyeOHuk ans By3oB / JI. C. KankaeBa. — 2-e m3f., ucnp. u gomn. — Mocksa :
WznarenbcrBo FOpaiit, 2025. — 246 ¢. — (Bricuiee oopa3oBanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caifitr]. — URL:

https://urait.ru/bcode/563592.

2. HuxutuH, A. A. MaremaTuueckuii aHamu3. YTiayOsieHHbIH Kype : yUeOHUK U TPaKTUKYM
1utst By30B / A. A. Hukurtus, B. B. ®omudes. — 2-e w3, ucnp. u gon. — Mocksa : I3gareascTBo
FOpaiit, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[TomerieHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAIMH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEeHHS, CIyXallMMU AJis MpEeACTaBlIeHUusl ydeOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne AuCUMIUIMHBL (MOIYJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;
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https://urait.ru/bcode/562115
https://urait.ru/bcode/562116
https://urait.ru/bcode/563592
https://urait.ru/bcode/560461

— CIeNHaTu3UPOBAHHBIM 000PYIOBAaHHEM, BKIIIOUAs JEMOHCTPAIMOHHOE 000pyIOBaHHE.
[Tomerenus st CAaMOCTOSITENILHOM paOOTHI 00YyUYaAIOIIUXCS, B TOM YUCIIE IPUCTIOCOOTICHHBIS
JUIS. UCTIOJIb30BAaHUS WHBAIMIAMH M JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J10POBBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIIOUECHUS K cetu «MHTEpHET» U
obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO  Cpeay

YHusepcurera.

OOyyarommMcst MPeIOCTaBIAETCS JOOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbHBIM 0a3zaM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmMeHoBaHue noprasna
(M3naHus, Kypca, 1I0KyMeHTa)

Ccblika

1. | Hayunas snextponHas oubmuoreka elibrary.ru
OoubnmoTeka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mng I T-cnenuanucros

https://habr.com

3. Basza gaunaeix ScienceDirect

https://www.sciencedirect.com

4. | OdurnmansHbpIi caiT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/
BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanpHblil HeHTp HHHOPMALIMOHHO -
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

HepequL I/IH(i)OpMaLII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX TIpU  OCYIICCTBJICHHUU

00pa3zoBaTenbHOrO Mpoliecca 1Mo AUCIUIUIMHE (MOIYJIO),

B TOM 4YHUCJIC KOMIIJICKT JIMIICH3MOHHOI'O

MporpaMmMHOIo O6CCHC‘ICHH${, COBPCMCHHLIC HpO(i)eCCI/IOHaJ'ILHLIC 0a3nl JaHHBIX n

MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE
Bpay3zepbI:
Supexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO pacipoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIUIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneyeHne AJISl IIJVIAHUPOBAHUSA U YU€TA BPEMECHU:

CHCTCMA

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

Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe

Cucrembl ynpasJieHusi §a3aMu TaHHbBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe
CrnpaBo4yHO-IPaBOBbIE CHCTEMBbI:

Koncynerantllnroc: cripaBo4HO-TIpaBoBast OTEYECTBEHHOE | JIMLICH3UOHHOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mst 6usneca OTE€YECTBCHHOE | JUIIEH3MOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSICMOE
Bash (Unix shell) 3apyOeIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe
Cucrtembl ynpapjieHusi onéanorpaguyeckoii HHpopManuei:

Zotero | 3apyOexkHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHIEMOe

7. MeTtoanuyeckue U OlleHOUYHbIE MATEPUAJIBI
MeToan4yeckue yKazaHHus I 00y4AOUIUXCH 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce nzyuenus aucuuiuimebl (Moayns) «Marematudeckuil ananu3 II. OcHoBHOM
Kypc» B PaMKax TEKYILIEro KOHTPOJIsI yCIIEBAeMOCTH UCIIOJIb3YIOTCS TaKKUe BUJIbl yUeOHOH paboThI,
KaK JIEKI[1$1, KOJUIOKBUYM, KOHTPOJIbHBIE pa0OThI U JOMAILIHUE 33/IaHUs, @ TAK)KE PA3JIMYHbIC BUIbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluXcsl MO 3aJaHHI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HABBIKOB  NPOPECCHOHANBHON  JIEKCHKH,  3aKpeIUIeHHEe  MPaKTHYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIMATHB.

Jlexyus — cuUCTEeMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYETCS BECTH KOHCIICKT JISKIIMNA: KPaTKO W CXEMaTUIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTHh BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITAThCSI HAUTH OTBETHI B PEKOMEHJA0BaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPenoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

KOJZJIOK@Z/I)/’M — YCTHBIC OTBCTHI Ha BOIIPOCHI, CIMCOK KOTOPBIX M3BECTCH CTY/ICHTY 3apaHcCcE,

B nmponecce MOoATOTOBKU K KOJUIOKBUYMY HCO6XO):[I/IMO MMpOaHaAJIN3UPOBATH y‘le6H]':>Ie
MaTcpHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘I€6HI/IKaMI/I U JONOJHUTCIBHBIMHU HMCTOYHHMKaMMH,
AKIICHTHUPYSA BHUMAHUC HaA KIIHOYCBBIX TEMax. PCKOMCH,I[YCTC}I CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIICKTBI, BBIACIAA OCHOBHBIC HICHU, TCPMUHBI 1 (bOpMYJ'IBI.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIENH.

[Ipu pabore Haj MAOMAlIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJIHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STalbl, YTOOBI
n30exarb NEperpy3kd U Jydlle YCBOUTh Marepuan. lcmonb3oBaTh pa3ivuHble HUCTOYHUKU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Konmponvnas paboma — nucbMeHHasi pabota ¢ HaOOpPOM 3a/1a4, KOTOPbIE HY>KHO PEIITUThH 3a
OTPaHHYEHHOE BpEMSI.
[{ens KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHATBHBIC 3HAHUS TI0 OJTHOW WM HECKOJIBKUM
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TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUSI.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYJIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKcTa), MOBTOPHOE N3YUCHHE YUCOHBIX MAaTEPUAIIOB TJIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEIBCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4eHHsl M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyeHusi ypoBHA M OLEHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHUHIi 1O
aucuumnianae (MoayJw0) «Maremarudeckuid anaau3s Il. OcHoBHOI Kypce»

OrneHuBaHue YpOBHS Y4EOHBIX JOCTHXKCHUU, OOYYarOMIMXCs MO TUCHUILIMHE (MOIYIIIO),
OCYIIIECTBIISACTCS B BUE TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M ITPOMEKYTOYHOH aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISeTCS B (popme
9K3aMeHa, TIPY 3TOM IPOBOIUTCS OLIEHKA KOMITETCHITHH, C(hOPMHUPOBAHHBIX 10 JTUCIIUILIHHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCs JlecATUOAIIbHAS IIIKalla OLIEHHWBAHUSA, KOTOpask COOTHOCUTCS C TPaJAULIMOHHOU
ATUOATIPHON MIKAIOHN CIEAYIOIUM 00pa3oM:

[ecatudannbuas IlarudanabHas OO0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHus! 1o
OLleHKA OLICHKA AUCHHUILINHE (MOIY.II0)

10 OTtianaHO CTyZIeHT TMONHOCTBIO BIa/IeeT 3HAHWSAMH, HM3JI0KEHHBIMHA B

9 OTIUYHO pabodeii mporpamme, U TITyOOKO OCMBICISIET AUCHUTUTHHY. OH

) OTIMYHO CaMOCTOSITEIBHO U JIOTHYECKH TOCIIEIOBATENHHO OTBEYAeT Ha
BCE€ BOIPOCHI, aKLEHTUPYs] BHUMAHUE HAa HanOoJee BaXKHOM.
YMeer aHanM3MpOBaTh, CPaBHHUBAThH, KIACCU(UIMPOBATE,
0000IIaTh, KOHKPETU3UPOBATh H  CHCTEMAaTU3UPOBATH
W3yYCHHBIH MaTepuan, BBIAEISS KIIOUYEBbIE MOMEHTBHl H
yCTaHaBIMBas IMPUYMHHO-CIEICTBEHHBIE CBA3U. YeTko
¢dbopMynupyeT  OTBETbl,  YBEpPEHHO  HHTEPIPETUPYET
pe3ynbTaThl aHAIM30B W JAPYTHUX HCCIEJOBAHUN, a Takxke
pemaer cioxkHble 3amadd. CTyIeHT XOpOoIIo 3HAKOM C
METOAAMU UCCIIEAOBAHHS, HEOOXOAUMBIMH AJISl IPAKTUIECKOH
JEeSTeNbHOCTH, U YMEET CBS3bIBaTh TEOPETHUECKHE ACITIEKTHI

JHUCITUITTHMHBI (MO,Z[YJ'IH) C MMPAKTUYCCKUMH 3a1av4aMU.

XOpOH_IO CTy,Z[eHT 06nanaeT S3HAaHUAMHU MPEAMETA MOYTH B IMOJIHOM

6 Xoporo o0beme paboueil mporpaMMbl M CAMOCTOSATENIBHO, JIOTHUECKH
MOCJIEI0OBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymeeT aHAIM3UPOBaTh, CPABHUBATH, KIIACCU(PUITUPOBATH,
00001aTh, KOHKPETH3MpPOBaTb W  CHCTEMAaTU3UPOBATH
W3yUYSHHBI MaTepua, BBIIETSS ero KI04eBble acleKThl
yCcTaHaBIUBas MPUYHHHO-CIIC/ICTBEHHBIE CBSI3U.
dopMynupyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl AHATM30B U JAPYIMX HCCIEOBaHUM, a TaKKe
pelaeT CIIOKHBIE CUTYalMOHHbIE 3agayl. CTYIEHT XOPOILIO

3HaKOM C MCTOJaMH HMCCIICOOBAHU, HCO6XO,Z[I/IMLIMI/I JJIs
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
MPaKTUYECKON  JEATENBHOCTH, W  yMEET  CBS3BIBATh
TEOpETHYECKHEe AaCHeKThl TpeaMeTa C MPaKTHIECKUMHU
3aJadamH.
5 Y noenerBoputensHo | CTyseHT oOyiagaeT 0a30BBIMU 3HAHHMSMHU 10 JAMCIUTUIMHE
4 YV 10BIETBOPHTENHHO (Moxysro), HO HCIIBITHIBAET TPYIOHOCTH pu
CaMOCTOSITETIFHBIX ~ OTBETaX W HCHOJB3YEeT HETOYHBIE
(dhopmynmupoBkru. B Xo7e OTBETOB OH JOMYCKAaeT OLIMOKH,
Kacaromuecsi CyTH BompocoB. CTYIEHT CIOCOOEH pemaTh
TOJILKO CaMble TMPOCThIE 3aJa4d U BIAQJCET JIMIIb
MHUHUMAJIBHBIM Ha0OPOM METOIOB MCCIICIOBAHMS.
3 He cnan CryneHT He OBIaeNn 00s3aTeIbHBIM MUHIMYMOM 3HAHHA 110
He cnan MPEeIMETy U HE MOXXET OTBETUTh Ha BOIPOCHI, JIaXe €CIU
He cian npernojaBareiab  3a7aeT  JOMOJIHUTCIILHBIC  HaBOJSIIUC
BOTIPOCHI.

Jucuumimna (Moaynb) «Maremarnyeckuit ananus II. OcHOBHOM Kypc» OlLieHHBaeTcs
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuecTBO Onucanmue
Jomamuwue 3aganus | 20% 14 Hab6op 3ama4 mo TeMaM HeaeH
KoHTpombsHbBIE 50% 2 [Mucermennas pabota ¢ HabOpoM 3a/1a4, KOTOPBIE HYKHO
padoThI PEIINTD 33 OrPAHUYEHHOE BPEMSI
KomnokBruym 30% 1 YcTHBIC OTBETHI Ha BOIIPOCHI, CIIMCOK KOTOPBIX M3BECTEH
CTYJICHTY 3apaHee

®opmyJia pacuyéTa UTOrOBOM OLEHKH MO JMCHMILIMHE (MOAYa0) «MareMaTHyecKui

aHAaJIn3

Il. OcHoBHOIl Kypc»:

«0,2x cpennee 3a gomMamHue 3amaHus + 0,5 X cpenHee

3a KOHTPOJIbHBIE paboThl + 0,3 X KOJUIOKBUYM).

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCs M0 AUCHUIINHE (MOAYJII0)

IIpuMepHbIe TeMbI A/ KOJVIOKBUYMa

Tema «Bexrop-QyHKImNI»
Onpenenenust

- Ilpenen BekTOp-PYHKINU — ONpeAeTeHHe 2.

- HenpepbpIBHOCTb BEKTOP-(YHKLIMU — OIpeeieHue 3.
DopMyIUPOBKHU

- CBoiicTBa npesesos, CBsI3aHHbIE ¢ apu(METHYECKUMH onepanusMu — Tteopema 1.

- HeoOxoaumoe U 10OCTaTOYHOE YCIIOBUE CYIIECTBOBAHHUS Ipejiena BeKTOp-QpyHKINN —

Teopema 2.

- ColicTBa HENMPEPHIBHBIX BEKTOP-QYHKIUH, CBA3aHHBIE C apU(PMETHUECKUMHU
orepanusMu — Teopema 3.
JokazarenbcTBa
- CBoiicTBa mpezesoB, CBsI3aHHbIE ¢ apu(METHUECKUMH ONepanusiMu — Teopema 1.
- HeoOxoaumoe U 10OCTaTOYHOE YCIIOBUE CYIIECTBOBAHUSA Ipejiena BeKTOp-QpyHKINN —

Teopema 2.

Tema «MuoxecTsa B RM
Onpenenenust
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*
- g-okpectroctb Toukn X© €R" — onpenenenue 1.

- Tlpenen mocneoBarensHOCTH Touek B R — onpenenenne 3.
+ OrpaHn4eHHOEe MHOXECTBO — oIlpeieneHue 4.
- BHyTpeHHss TouKka — olpezeseHue O.
- OTKpBITOE MHOXECTBO — OIIpEIEIEHUE 5.
- Touka npUKOCHOBEHHS — omnpezencHue 6.
© 3aMbIKaHHE MHOXECTBA — OIpeeieHue /.
+ 3aMKHYTO€ MHO>KECTBO — OmpeieeHue 8.
- IlpenenbHas Touka — omnpeneneHue 9.
- I'pann4HbIe TOYKH, rpanuiia — omnpenenenue 10.
- M3omupoBaHHas Touka — omnpenenenue 11.
- JIuHeHO CBA3HOE MHOXKECTBO — orpeseneHue 12.
+ O6nact — ompeaenenue 13.
- Kommakt — onpenenenue 14.
DOopMYITUPOBKHU

- Teopema Bonbsuano — Beiiepmrrpacca 8 RM— reopema 2.

- Kpurepuii Touku NPUKOCHOBEHUsSI — Teopema 3.

© 3aMbIKaHHE BCSIKOI'O MHOXKECTBA SIBIISIETCS] 3aMKHYThIM MHO>KECTBOM — Teopema 4.
 BHYTpeHHOCTH BCSIKOTO MHO>KECTBA SIBJISIETCSI OTKPBITHIM MHOKECTBOM — Teopema 4.

Hoka3zarenbcTBa
+ Kpurtepuii TOUYkd IPUKOCHOBEHHUST — Teopema 3.
' 33,MI)IKaHI/Ie BCAKOI'O MHOKECTBA SABJIICTCA 3aMKHYTBIM MHOKCCTBOM — TCOpEMa 4,
 BHYTpeHHOCTH BCSIKOT'O MHOYKECTBA ABJISICTCS OTKPBITHIM MHOXXECTBOM — Teopema 4
(MO)KHO COCJIaThCA Ha JICMMBbI, HYKHBIC AJIS1 1OKAa3aTCJIbCTBA, HC JOKA3bIBast I/IX).

Tema «IIpenen GyHKIMM MHOTHX TEPEMEHHBIX)
Onpenenenust
- IIpenen pyHkuuu (o COBOKYIHOCTH) — ONPEENIeHus 3, 5 .
- Ilpenen ¢pyHKIMU 11O MHOXKECTBY — OmpeziesieHue 6.
- IIpenen pyHkunu 1no HanpaBICHUIO — ONpeeNeHue /.
- IloBTOpHBIHN Ipenen — onpezaencHue 8.
DopMyIUPOBKHU
+ CBsI3b CyIIECTBOBaHUS MPEJEIIa M0 COBOKYITHOCTH M IIPENEIOB M0 HApPaBICHUAM —
Teopema 1.

Tema «HenpepbIBHOCTh (YHKIIMHA MHOTHX MEPEMEHHBIX)
Onpenenenust
- HenpepbIBHOCTh (DYHKIIMM MHOTHX IEPEMEHHBIX B TOYKE IT0 MHOKECTBY —
onpezaenexue 1.
DopMyIUPOBKHU
- Teopema 0 HETIPEPHIBHOCTHU CIIOKHOM (YHKIIUH — TeopeMma 2.
- Teopema Beiiepmrpacca — teopema 3.

Tema «luddepenunpoBanne GpyHKINN HECKOIBKUX MEPEMEHHBIX)»
Onpenenenust
- YacTHas npousBojHas — omnpexaeneHue 1.
- [InddepeHtmpyeMocTs GyHKIINN HECKOJIBKAX MEPEMEHHBIX — OIpeesieHue 2.
- [nddepennman GyHKIMHA HECKOJIBKUX MEPEMEHHBIX — OIpeesieHue 3.
- HenpepsiBHO ntuddepenunpyemas GyHKIUsS — onpezeneHue 4.
- I'paguent — onpeznenenue 6.
- IIponsBoHas 1Mo HaNpPaBIECHUIO — OIpeAeIeHHe /.
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DOopMyYITUPOBKHU
+ CBs13b 1u¢hepeHIupyeMOCTH 1 HETIPEPBIBHOCTU (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX —
Teopema 1.
- Cs13b qudpepeHnnpyeMoct GyHKINN HECKOIBKIX IEPEMEHHBIX U CYIIIECTBOBAHUS
YaCTHBIX MPOU3BOJ- HBIX — Teopema 2.
- Jloctatrounoe ycioBue auddepeHunpyeMocTy — Teopema 3.
+ Teopema o muddepeHIrpyeMoCTH CI0XKHON QyHKIIMH — Teopema 4, Teopema 5.
- 'eoMeTprUUECKHUI CMBICIT YACTHBIX TPOU3BOJAHBIX.
+ CBsI3b I'paJIMCHTA U IPOU3BOTHON TI0 HAIPABJICHUIO, TEOMETPUICSCKUAN CMBICIT TPaIMCHTA
— TeopeMsl 6, 7.
JokazarenbcTBa
- CBs13p muhepeHIupyeMOCTH 1 HETIPEPHIBHOCTU (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX —
Teopema 1.
+ Cs13b quddepeHnnpyeMoct GyHKINN HECKOJIBKIX IEPEMEHHBIX U CYIIIECTBOBAHUS
YaCTHBIX NMPOU3BOJ- HBIX — Teopema 2.
- Jloctatrounoe ycioBue auddepeHunpyeMocTy — Teopema 3.
- Teopema o nquddepeHIpPyEeMOCTH CIOXKHON PpyHKIIMKN — JemMa 2, iemma 3, Teopema 4.
- CBsI3b I'paJIMeHTa U IPOU3BOTHON TI0 HAMPABJICHUIO, TEOMETPUIECKUN CMBICIT TPaIUEHTa
— TeopeMsl 6, 7.

Tema «YactHble ipou3BoIHbIC U TU(PEPEHIUATBI BHICIIAX HOPSIKOB)
Onpenenenus
+ YacTHast MPOU3BOIHAS BTOPOTO MOPSIIKA, YaCTHAS MPOM3BOIAHAS mOpsiaka K —
onpeneneHue 1.
- uddepennuan K-ro mopsiika — onpeacicHue 2.
DopMyIUPOBKHU
- Teopema 0 paBEeHCTBE CMEIIAHHBIX POM3BOIHBIX — Teopema 1.
- Inddepentman k-ro mopsiaka — nemma 1.
- ®opmyna Teiinopa ¢ ocrarounbiM wieHoM B popme [leano — onpezaenenue 3, Teopema

Tema «Bexrop-dynkmms. [IpousBogHas»
Onpenenenust
- IIponsBogHas BeKTOp-QyHKIMH — omnpeneieHue 1.
- [nddepenuupyemas BekTop-QyHKIUS, TUddepeHnan BeKTop-QpyHKIu
- JlnuHa KpuBOoi — omnpenenenue 4.
DopMyITUPOBKHU
- IlpaBuna quddepeHnmpoBanus — jJemMma 3.
- ®opmyna Teiinopa ¢ octarouHbsIM wieHOM B Gopme [leano 1t BekTop-hpyHKIMI —
teopema 1.
- Teopema Jlarpanxa o cpeHeM AJs BEKTOp-GQYHKIIUN — Teopema 2.
- JlocTaToyHOE yCIIOBHE CIPSIMITIEMOCTH KPUBOM — Teopema 3.
- IIpousBoHast mepeMeHHON Tyru KpUBOi — Teopema 4.
JokazarenbcTBa
- IlpaBuna nquddepeHnmpoBanus — jgemMma 3.
- Teopema Jlarpanxa o cpemHeM il BEKTOp-GYHKIINA — Teopema 2.
- JlocTaToyHOE yCIIOBHE CIPSMIIIEMOCTH KPUBOM — Teopema 3.

Tema «/luddepenuupoBanne oToOpakeHHID
OmnpeneneHust
+ Slkobuan — nepBbIit maparpad.
- Tuddepenunpyemoe orobpaxenne — onpeaenenue 1.
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+ Marpuna I'ecce — onpenenenue 3.

DopMyIUPOBKHU
+ Teopema o nuddepeHupyeMoM oTodpakeHnn — teopema 1.
- [nddepennman KOMIO3UIUN O0TOOpaKeHU — Teopema 2.

Tema «Teopema o HessBHOH (DyHKIMN»
Onpenenenust
- HesBHas ¢pynkumst — onpexnenenue 1.
DOopMYITUPOBKHU
- Teopema o HesBHOH QpyHKIMU — Teopema 1.
- Teopema o HesiBHON (DyHKIMH, 3aBUCAIIEH OT HECKOJIBKUX IIEPEMEHHBIX — Teopema 2.
- Teopema o cucteme HesIBHBIX (yHKIUNH — Teopema 3.

Tema «be3sycnoBHas onTuMuU3aLya»
Onpenenenust
+ Touka JOKaJIbHOTO SKCTpEMyMa, MUHIMYMa, MaKCUMyMa — onpeneneHue 1.
- CranuoHapHasi Touka — ONpeJesieHue 2.
DopMyIUPOBKHU
- HeoOxomumoe ycioBue 0e3yclioBHOTO 3KCTpeMyma — Teopema 1.
- JlocTaTouHbIe YCIOBHS 6€3yCIIOBHOTO SKCTPEMyMa — Teopema 3.
JlokazaTenbCcTBa
- Heobxomumoe ycimoBue 0€3ycloBHOTO dKCTpemyMa — Teopema 1.
- JlocTaTouHble yCIOBHS O€3yCI0BHOTO AKCTpeMyMa — Teopema 3.

Tema «YcnoBHas ONTUMU3ALIUL

DopMyIUPOBKHU
 HeoOxoauMble yCIIOBUS YCIIOBHOTO 9KCTpeMyMa — Teopema 3.
- JlocTaTouHbIE YCIIOBUS YCIOBHOTO SKCTpEMyMa — Teopema 4.

Tema «Heonpenenéunbiit unrerpan. Yacts 1»
Onpenenenust
- IlepBooOpaznast — omnpezenenue 1.
- Heonpenen€HHblil HHTErpan — onpejaesaeHue 2.
DopMyIUPOBKHU
- Teopema o0 cTpyKType MHOXKECTBa IepBOOOpa3HbIX — TeopeMa 1.
- JInHeHHOCTh HeonpenenéHHOr0 HHTErpaia — JeMma 3.
- Teopema o0 3aMeHe nepeMeHHONH — Teopema 4.
- HTerpupoBanue mo yactsM — TeopemMa 5.
JlokazaTenbCcTBa
- TeopeMa o CTpyKType MHOXECTBa MepBOoOOpa3HbIX — JieMMa 1, Teopema 1.
- JIuHeHHOCTh HeompeaenéHHOro HHTerpaia — Jjemma 3.
- Teopema o 3amMeHe IepeMeHHO — Teopema 4.
- IHTerpupoBaHue 1o yactsM — Teopema .
Tema «OmnpenenéHuplii HHTErpa»
DopMyIUPOBKHU
- Heobxomumoe ycimoBrue MHTETPUPYEMOCTH — Teopema 1.
- Kpurepuii uaterpupyemoctu — ornpeaeneHue 6, reopema 3.
- JImHeHHOCTh OmpeneNnéHHOTO HHTEerpaia — Teopema 4.
- IHTerpupoBaHue HepaBEeHCTB — Teopema 5.
- aTerpupyemMocts MOAyIsl — Teopema 6.
- Teopema 0 TOM, YTO U3MEHEHUE (PYHKIIMK B KOHEUHOM YHUCIIE€ TOUEK HE BIMSET Ha
3HaYeHHe HTerpaia — Teopema /.
© AITUTUBHOCTh MHTErpajla OTHOCUTEIBHO OTpe3Ka MHTETPUPOBaHUs — Teopema 8.
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+ IHTerpupyeMocTb MPOU3BEACHUSI HHTEIPUPYEMBIX YHKINH — Teopema 9.

- Heobxomumble ycinoBusl HHTErpupyeMocT — Teopema 11, reopema 12, Teopema 13.

- CBoiicTBa HHTETpAJIa C IEPEMESHHBIM BEPXHUM MPEICIIOM: HEIIPEPHIBHOCTb,
I[I/I(l)(l)epeHLII/IpyeMOCTB — JgeMmMma 2, iemma 3.

+ ®opmyna Herotona — JleitOuuia — teopema 14.
+ 3aMeHa MepEeMEHHON B ONpeAeEHHOM UHTerpane — Teopema 15,
+ MHTerpupoBanue mo yactsiM — teopema 16.
Joka3zarenbcTBa

+ HeoOxomumoe yciioBue MHTEIPUPYEMOCTH — Teopema 1.

- JInHEeHHOCTH ONpeAeNEHHOr0 NHTErpajla — Teopema 4.

+ IHTerpupoBaHne HEpaBEHCTB — Teopema 5.

- aTerpupyemMocts MOAyJIsl — Teopema 6.

- Teopema 0 TOM, 4TO H3MEHEHUE (HYHKIIMK B KOHEYHOM YHCIIC TOYCK HE BIHSIET HA
3HaYeHHE UHTETpajia — Teopema 7.

© AITUTUBHOCTh MHTErpaJia OTHOCUTEIHHO OTpe3Ka MHTETPUPOBaHUs — Teopema 8.

- IHTerpupyeMocTb MpOU3BEACHUSI HHTEIPUPYEMbIX (yHKIUH — Teopema 9.

- HeoOxoaumbie ycnoBusi UHTErpupyemMoctu — Teopema 11, reopema 12, Teopema 13.

- CBoiicTBa HHTETpAJIa C IEPEMEHHBIM BEPXHUM MPEICIIOM: HEIPEPHIBHOCTb,
nuddepeHpyemMocTs — jiemma 2, iemma 3.

- @opmyna Hetorona — Jleiitbanma — teopema 14,

© 3aMeHa TIEpEMEHHOI B OIpeIeIEHHOM MHTEerpajie — Teopema 15.

- HTerpupoBanue 1mno yactsiMm — teopema 16.

IIpumepHbIe 3a1aHUSA 110 KOHTPOJbLHOU padoTe

KonTtpoabnas padora Nel

e—
| 3AJAYA 1 02+02+0,2+0,2+0,26anna

Yram:
@) BHYTPeHHWE TOUKH, r) W30MMPOBaHHBIE TOUKU,
6) rpaHuuHbLIE TOUKK, A) TOYKKM NPUKOCHOBEHWSA

B) npeaentHble TOUKH,
MHOXeCTBa

X=_2+ l/na:nEN} U (3;4] U {5}

f———
3A0AYA 2 1+16ann

Wcenepyn dyHkumo

l_,L,zyzll/2

flazy) =4 @t (x:y) # (0:0),
0, ecrm (z3) = (0:0).

Ha andodepeHumrpyemocTs 8 Touke (0;0)

Wl =

a) npma:%; 6) Npua =

—_————
| 3A0AYA 3 2 6anna

Wccnepyi Ha akcTpemMyM dyHKUMIO ;i ), 3a4aHHYI0 HEABHO ypaBHEHUEM

227 + yz —u® + 4z — by —4du +8=10.
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e —————
| 3ANAYA 4 0,5 + 0,5 6anna

Bbluvcnu nHTerpansk:

a) f(\V? — 3\/’?)3 dux; 6) ]1‘2 cos (.1:3) dz.

W —
| 3ALAYA 5 1,6 6anna

Bbiumcnu nHterpan [ arctg v o + 3dr.

* ¥ ——
| 3ALIAYA 6 1,5 6anna

Pewm ypaBHeHne

du ou
Yy— +x—=0npu >0, y >0,
Ugy o5, p y

npeobpa3oBas ero K NofspHbIM KOOpAUHaTam.

#* ¥ ———
| 3A0AYA 7 2 6anna

Wcenepyn Ha akCcTpeMyM $yHKLUIO
u=—-2x+8y+3

npM YyCNoBMK
2 —dzy + 2y° + 1 =0.
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IIpumepHbIe TOMaLIHUE 32IaHUS

Jomamnee 3aganue no reme «/Iudpepenuuposanue
(PYHKIHMH HECKOJbKHX IePEeMEHHbIX»

3apaum

YacTHble npoU3eoaHble

.-
3ANAYAT 16ann

Haitau yacTHble Npon3soaHble GyHKLMA:

a) flzy)= arctg® r + arcsin® 2y — 3rctg y;

)
6 flz;y) =
8) f(z;y) = sin(6rtgy) — 2% log; (Y1Ty);
1) flzy) = e_rg(cos 3y — wsin’ y).

3A0AMA 2 16ann

BbIUMCAM YACTHbIe NPOU3BOAHBIE QYHKLMI:

a) flz;y) = e=(®9") g roue (1;1);

6) g(z:y) = (3z +y)> ¥ s1ouke (1; —-2).

AupPpepeHumpyemMocTb PYHKLWMA HECKONIbKUX NepeMeHHbIX

3A0AMA 3 16ann

Wccnenyit Ha HenpepbiBHOCTb, AMdGepeHUMPYEMOCTb W CYLLECTBOBAHME YacTHBIX NPous-
sogHbix B Touke (0; 0) dyHkumo

flay) = ayl.
: 3A0AMA 4 16ann

Wecnepyit Ha auddepeHumpyemocts 8 Touke (2; 0) dyHkumo

flzy) = (2% + 2y —4) Va2 + 2 + 2y — 4o — 2y +4.

OupdepeHynpoBaHne CROXHONA QYHKLWK

e —
3A0AYA S 0,5 6anna

Beiumcnu guddepeHuman GyHKLMKU
f[.‘l‘ 'U] — e._'r:?‘y+x<:os:r

B TOUKe (1:_ -3).

3ANAYA 9 0,5 6anna

2
YNpocTu Beipaxenue d (m‘(.‘tg %) ,rae i, U — auddepeHumpyembie GyHKLM NPOM3BOME-
HOTO YMCra NepemMeHHbIX, MPUYEM 3HaMeHaTeNb He oBpallaeTca B HofMb.

.
3A0AYA0 16ann

MpeoBpasyi ypasHeHWe
iz dz 0
y— —x— =,
Y A dy '

2 2 -
Nepexofs K HOBbIM He3aBUCUMbIM NepemMeHHbiM £ = &, 1) = o° + Y-, Haligu obliee
peLLeHWe ypaBHEHWA.

3A0A4A T 16ann

Mycts f(u; v) — anddepeHumpyemas e R? GyHKUMA, rae 1L = TY, U = - yg. Bbipasn
af " if yepes iaf “(:‘f
ar 1 ay 4epesd gy M 5y
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Jomamnee 3aganue no reme «HecoOCTBeHHBIN HHTErPaD)

OnpepeneHWe U HEKOTOPEIE CEOMCTEBA HECOBCTBEHHOIO UHTErpana

3AOAYA T 0,5 6anna

CxoguTca nu weterpan | tgxdr?

di—

- —
3A0AYA 2 0,5 6anna

+60
; dr
BbiuMcnu HeCOGCTBEHHBIA WHTEerpan 1 n 7 WK YCTaHOBW Ero pacxoguMmMocTe.
4 2
— o0
=, —
JAO0AYA 3 2 6ann

+oo

BeiuMcnu HecoBCTBEHHBIN MHTerpan f f?_f”c:(ns[ﬁ;r_]d:r, rae & = (), unu ycTaHosM ero

il
pacXoAMMOCTb.

E
3AOAYA 4 16ann

Beluvcnu nnowans MHOMEeCTBa TOYeK

;’Lf:{(a::_y}: TE [[J:_l),-ys;.rln(:: +i) }

JAOAYA S 16ann

Bblumcnu HecoBCTBEHHBIA MHTErpan /

+00
dr

(472 — 1)vaZ —1

WMNK YCTAHOBKW ro pacxogu-

MOCTEb.

3AOAMA B 16ann

Nokaxn HepageHcTBO

+oa

cosdr dzl < T
244 47
0

.
3AO0AYA S 16ann

WMecneayin Ha cXxoAMMOCTE MHTErpan f

+oo

arctgz
(1+z?)(er — 1)

= dx NpK BCEX 3HaYeHKMAXY Na-

0
pameTpa (.

3AOAYA 10 16ann

+o0
Weceneayih Ha cx0gMMOCTe MHTerpan f In“cha - m‘csin% dr NpM BCEX 3HAYEHWAX
0

napamerpa .

3A0AYAMT 16ann

} / In(2 + z2) — In(1 + z2)
Mccneayin Ha CXOAMMOCTs MHTerpan ' '

[
b (\/ T+ ﬁarctgn‘)

400

dx NpW BCEX 3HAYEHM-

AX NapameTpa (.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne ni/m 3aganue OTtBer Komnerenuus
Haiinu o6mmii Bua nepBooOpasHoit i GyHKIUH
1. f(x) =2x + 1. 1 IK-1
1.x*+x+C;
2.2x+1+C;
3.2x*+C;
4.2+C.
52
2. Buiuncnm .() f ans dyHkumm f(z;y) = 2ry. 1 TK-3
dydz
1. 2 3. 2r
2. 2xy; 4. 2y
3. MocunTtan onpegeneHHBIN MHTerpan: 2 OIIK-1
sinz dz.
0
1. 0 3. 10
2. 2 4. 4.
4. Bobiumcnm /c”r dz. 1 TIK-1
1 e+ 3.0
2. % 4. 1.
Beraucmm v +u, tme v=(1; 0) uu=(0; 1).
5. 1. (0; 0); 4 IK-3
2.(2;2);
3.(1;2);
4.(1;1).
Ecmu dynakmus f: R — R muddepennmpyema u nocturaer
6. JIOKaJIbHOTO MUHIUMYMa/MaKCUMyMa B TOUKE C, TO YeMY 1 OIIK-1

pagHo f '(c)?
1.0;
0,

2.
3.2;
4.1.
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