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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma gucuuriumHbel (Monyns) «Martematudyeckuid ananu3. Yacte 1»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BBICILIETO 00pa3zoBaHusi — OakajaBpuar 10 HanpasieHuto noaroroBku 38.03.05 busnec-
uH(popmatuka, npoduiib buznec u aHanUTHKA, YTBEPKICHHBIN MpUKa3oM MUHHCTEPCTBA HAYKU
u Belcuiero oopasosanus Poccuiickoit denepanuu Ne 838 ot 29.07.2020 rona.

N3yuenune quctummuael (Moaysas) «MartemaTudeckuid aHainus. YacTs 1» SBiseTcs 0OCHOBOM
JUIE MHOTHX JIPYTUX MaTeMaTHYECKUX IMCLUUIUIMH M HAYYHBIX HalpaBlICHUH, BKIIOYast GU3UKY,
SKOHOMHKY W WH)XCHEpHbIe HaykHu. J(MCUUIUIMHA pa3BUBAET AHAIUTUYECKOE U KPUTHUUYECKOE
MBIIIJICHHUE, YTO SBIISETCS BXKHBIM HABBIKOM JIJISl PEILICHHS CIIOKHBIX 33J1a4 B Pa3IMUHBIX cepax.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas nucuumimHa (MOAyIb) BKIIOUEHA y4eOHBIH IUTaH 10 MpOrpaMMe HOJATOTOBKH
OakanaBpuata no Hampasieruio 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTuka
¥ BXOJHT B 00s3aTeNbHYIO YacTh biioka 1, Kak AUCIMIUIMHA 110 BEIOODY.

Hucnurnnuna (Moayinb) uzydaercs Ha 1 kypce B 1 cemectpe.

Heap u3ydyeHUus: AUCHUILIMHBI (MOAYJsi): B (OPMUPOBAHUHM TIyOOKOTO MOHMMAaHHS
IPEIeNIOB, HEMPEPHIBHOCTH, TPOU3BOIHBIX M HHTETPAJIOB, a TAK)KE UX MPUMEHEHHUS B Pa3IMYHBIX
00JIaCTSAX HAYKU M TEXHHUKH.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— (dopMupoBaHre TOHMMAaHWE TEPMHUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCCIIeIOBaHUEM (YHKIIUU Ha SKCTPEMYM U BBITYKJIOCTb, TIOCTPOCHUE TPahUKOB QYHKIIUN U HX
aHaJIM3 C TIOMOILBIO IIPOU3BOTHON;

— oOydeHHe HaBBIKAM BBIYMCIICHHS MpEAeia IMOCIEAOBAaTEeIbHOCTH M (YHKIUH,
uccieoBanus (PYHKIIMHA Ha HEMPEPBHIBHOCTH M T PepeHIIMPYEMOCTb;

— TMpHUMEHEHHE TPOU3BOAHBIX K HCCICNOBAHUI0 (DYHKIMI M TOCTpOCHHE Tpaduk
byHkmii, npuMeHenne Gopmyibl Teinopa K HaX0XKICHUIO TPENICIIOB U APYTOE.

B pe3ysbTate 0cBOeHUsI AUCHUILINHBI (MOaYJis1) B 1 cemecTpe 00yUyarlommiicsi 10JKeH:

3Hamy:

— OCHOBHBIE TIOHATHS MOCJIEA0BATENLHOCTEH (Ipe/iesl, MOHOTOHHOCTb, OTPaHUUYEHHOCTh )
1 QyHKIMH (00J1aCTh ONpEIeIeHUs], CBOICTBA, KilacCU(UKALINS);

— OllpesesieHre NPOU3BOAHON, €€ TeoOMEeTpUYecKMi M (DU3MUECKUi CMBICIH, TMpaBuiIa
TudepeHIMpoBaHuS;

— KpUTEpUH MOHOTOHHOCTH, HKCTPEMYMOB M BBINYKJIOCTH (YHKUIHH, (OPMYIUPOBKU
KIroueBbIX TeopeM (Pepma, Ponns, Jlarpanxka).

ymemb:

— BBIUUCIATH TpeAesbl IOCIeA0BaTeIbHOCTE U (QYHKUUIH, NpUMEHssl CTaHIapTHHIE
MPUEMBI U TEOPEMBI,

— HaXxOAWThb TMPOMU3BOAHBIE JJIEMEHTApPHBIX U  CIOXKHBIX  (QYHKIMH, BKIIOYas
norapupmuueckoe qudepeHIpoBanme;

— HCccheAoBaTh (YHKIMM HAa MOHOTOHHOCTb, SKCTPEMYMBI M BBIMYKJIOCTb, HCIIONb3YS
NIEPBYIO U BTOPYIO IIPOU3BOHBIE;

— cTpouTh rpadukd (GYHKIMH C Y4€TOM HUX CBOHCTB (QCUMITOTBHI, 3KCTPEMYMBI,
neperuosl);

— peuiath NPUKJIAJHbIE 33/1a4i Ha ONTUMH3AIUIO C IIOMOIIBIO POU3BOIHBIX;

enaoems:

— METOAAaMM aHaJIN3a CXOJUMOCTH IOCJIE0BATENbHOCTEN (KPUTEPUHA KOIIN, CPaBHEHUE,
3aMeHa IePEMEHHBIX);

— TexXHUKOH nuddepeHupoBaHus CI0KHBIX U HESIBHO 3aJaHHBIX (QYHKIINA;
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— JITOPUTMOM IIOJIHOTO HUCCIIEAOBaHMS (PYHKIIMH U OCTPOCHUs e€ rpaduka,;

— HaBbIKAMM INPUMEHEHUS NPOM3BOIHBIX B (PU3MUECKMX M SKOHOMHYECKHX 3a7adax
(CKOPOCTh MU3MEHEHHSI, MAKCUMH3AIHs TPUOBLIH U JIp.);

— aHAJIM30M aCHUMIITOTHYECKOTrO IMOBeneHUs (YHKIHMA M MocienoBaTelbHOCTed (O-
CHUMBOJIMKA, IIPe/IeIibl HA OECKOHEYHOCTH).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

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

Kommnerenuus Coaepsxanue KOMIeTeHIMH HNupnxartop IlepedyeHp MIaHUpPyeMbIX
KOMIIeTeHIINH pe3yJIbTaToB 00y4eHus 1o
AUCHMILIMHE (MOAYJIIO)
OIIK-4. Cnoco6eH MOHUMATh TPUHLIUIIBL OIIK-4.1. 3HaeT OCHOBHBIE TPUHITUIIBI
pabOTHI HH(OPMALOHHEIX paboThl HHPOPMAIIMOHHBIX
TEXHOJOI'nu, UCII0Jb30BaTh TEeXHOJIOTUU U UX BIVSHIE HA
I/IH(l)OpMaHI/IIO, METOABI U 6I/I3HCC'HpOHeCCBI
ggg;gif;ﬁi;:;ﬁgi&ie cbopa, OI1K-4.2. YMeeT UCIoIb30BaTh METObI
MHQOPMAaIIMOHHO-aHATUTHYECKON 1 IpOTPAMMHbIC CpEACTBA ATA
e —— cbopa, 00paboTKH 1 aHAITH3A
YIIPaBIEHYECKUX PELICHUI uHopmarH, obecrieunBas
Ka4eCTBEHHYIO
nH(pOpMaMOHHO-
AHAJMTUYECKYIO OJIEPIKKY
OIIK-4.3. VMeeT npakTUYECKUM OIBIT B
IPUMEHEHUH aHAJTUTUYECKUX
MHCTPYMEHTOB JIJIS TIOJIEPKKI
MIPUHATHS YIPABICHYECKIX
peLIeHUI B OpraHu3anusx
TTK-2. CriocoOeH UCToNb30BaTh [IK-2.1. 3HaeT OCHOBHBIC
COOTBETCTBYIOLIHI MaTeMaTHYeCKUe METOIbI U
MaTeMaTHUYeCKUil anmnapar u MHCTPYMEHTAJIbHBIE CPEJICTBA,
UHCTPYMEHTAJIbHBIE CPE/ICTBA IpUMeHsieMble 11 00paboTKH
JUIst 00paboTKH, aHAIIN3A U U aHajnm3a nHpopManuu
cUcTeMaTu3alu HHpopmManuu [1K-2.2. Ywmeer appexTuBHO
10 TEME MCCIICTOBAHMS JIIS UCTIOJTb30BaTh
pereHus 3a1aq MaTeMaTHYECKUH armapar st
npodeccuoHaIbHON cUCTeMaTH3all1 JaHHBIX U
JeSITeIbHOCTH peleHus mpopecCHOHATbHBIX
3aj1a4
I1K-2.3. MMeeT mpakTUUECKU OIBIT

paboThl C THCTPYMEHTaMU
aHayn3a nHpopMaluy B
paMKax MCCIIe0BATEIbCKIX
IIPOEKTOB

ONEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
" HaumeHnoBanue Qunas dopua TKY

AynutopHasi paboTa .

pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb

(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)

1 ITocnemoBareapHOCTH 20 20 2 20 JlomarirHee 3amanne
KonTponphas
pabora

2 OyHKIMH 12 12 2 12 JlomarHee 3ananne

3 [TpownsBoanast pyHKIIMU 8 8 2 8 JlomamHee 3amanue

4 AnHanu3 GyHKIHUHA ¢ 20 20 2 18 Jomainee 3aganue

[IOMOILBIO Konnoksuym
MIPOM3BOIHBIX Kontponpnas
pabota
IK3zamen 4
Hmozo 3a 1 cemecmp: 60 60 12 58
Obvem oucyuniunsl (Mooyisn) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)
Neni/m | HammeHoBaHue pazgesia ConepxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM

AMCHUIIMHBI (MOYJINA)

OcHnosnoii yposens 1 cemecmp

1 IlocnenoBaTenbHOCTH ONeMEHTHI JIOTUKU. DJIEMEHTBI TEOPHUH MHOKECTB. MeTo 1 MaTeMaTH4eCKON
nnaykunu. CymmupoBanue. [locnenosarensuoctu. [penen
nocienoBaTenbHOCTH. KoMIutekcHbie uncia. OyHKIINY U UX CBOHCTBA.
MHuorouneHsl. PantnonansHbIe 1poOH

2 DOyHKIUU [Ipenen pynkuu. HempepsiBHOCTH. BRIdncienne npesnenos. PapHoMepHas
HenpepbiBHOCTh. CpaBHeHUe QyHKIMH

3 [TpousBoaHas QyHKIUH [TpousBoanas — ocHoBHOE. [Ipon3BoiHAsE — JIONIOJIHUTEIHHO

4 AHanu3 QyHKIHH ¢ Teopemsl o cpeqHem. VccnenoBanne GyHKIMH C TIOMOIIBIO TIEPBOI

MOMOMLIBIO MTPOU3BOJAHBIX

npou3BoaAHOU. IIponsBoHbIe BeicMX NOpsSAKOB. [IpaBuno JlonuTans.
Hccnenopanre GyHKIMH C TIOMOIIBIO BTOPOi MTPOn3BoAHON. DopMmyiia
Teinopa. [Ipumenenne dhopmynsl Teitnopa. Mcciaenoranue GyHKIMI ¢
MOMOIIBIO TPon3BOAHBIX. IlocTpoenue rpadukoB ¢pyHkuuil. Bexrop-
¢ynkuun. Kpusele. [locTpoeHue KpuBbIX
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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  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 Mpe/IelIaMH.

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

OcHnognas numepamypa:

1. ITantenees, A. B. Maremarnueckuii ananus : yue6Hoe nmocodue / A. B. [Tantenees, H.
H. CaBoctbsnoBa, H. M. ®enopoBa. — Mocksa : UHOPA-M, 2023. — 502 c. — (Bricuee
obpasoBanue: bakanaspuat). — DOI 10.12737/1077332. - ISBN 978-5-16-016008-5. - Tekcr :
anexktpoHHbId. - URL: https://znanium.ru/catalog/product/1898119.

2. Maremarnueckuii aHanu3 : yaeOHoe mocobue / O.U. Boponun, B. A. XKynero, C. M.
HemunoB [u ap.]. ; mox pen. A. M. Ilonosa. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2024. -
224 ¢. - ISBN 978-5-9729-1720-4. - Tekcr : osnekrponneid. -  URL:
https://znanium.ru/catalog/product/2171787.

3. Ileprynos, B. B. MaremaTuyeckuii aHaJIU3: paCIIMPEHHBIA KYpC JCKIHH : KypC JICKITUI
/ B. B. Ileprynos. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2025. — 224 c. — ISBN 978-5-9765-
5743-7. - Texcr : anekrponnsrii. - URL: https://znanium.ru/catalog/product/2216038.

/Jlonoanumensvhasn numepamypa:
1. Kamnkaepa, JI. C. Maremarnuueckuii aHaau3: TEOpus NpeaesioB, muddepeHIHaTLHOS

ucuncienue : yuyeOHuk ans By3oB / JI. C. KankaeBa. — 2-e m3f., ucnp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oopa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbli // OOpa3oBarenpHas miatgopma IOpaiitr [caiir]. — URL:

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

2. HuxutuH, A. A. MaremaTuueckuil aHaimu3. YTiayOIeHHbIH Kypc | Y4eOHUK U TPAKTUKYM
1utst By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-e u3zf., ucnp. u gon. — Mocksa : 3gareascTBo
FOpaiir, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Tekcr :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IPaBUJIaM U HOpMaM U o0ecreunBaroliell NpoBeeHNEe BCeX
BUJIOB JIUCHUIUIMHAPDHOW W MEXIUCHUIUIMHAPHOW TMOATOTOBKU, MPAKTHUYECKOH M HAY4YHO-
HCCJIEI0BATENBCKOM paboT 00yUaIOMUXCsl, IPETYCMOTPEHHBIX YICOHBIM IIJIAHOM.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKUMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAINH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITENILHOM paOOThl M MOMEUIEHUS Ui XpaHEHUs U MPOPUITaAKTHUECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUS, CIYyXKallMMU JJIsl MpeACTaBlIeHUsl y4eOHOI
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne quciumInHbl (MOIyYIIs1) 00ECIIeYnBaeTCs B YYEOHBIX ayIUTOPHSIX, OCHAIIIEHHBIX
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— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

—  MEXaHWYECKUMHU KaJbKYyJIATOPaAMH;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM padOThI 00yUYAIOIINXCSI, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUI. MUCHOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbLHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccbuika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeka
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Muadopmannonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nuuensnonHOE
bpaysepsbl:
SAnnexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO pacpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BpeMEeHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacIpOCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonHoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexxnoe | nuuensmoHHOe
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CnpaBo4YHO-ITPABOBBIE CHCTEMBI:

KoncynbrantlLioc: cripaBouyHO-IpaBOBast OTEUECTBEHHOE | JIMIICH3HOHHOE

crcTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIMIIEH3UOHHOE
Crampmaprasii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CucrteMbl ynpasjieHus1 0ubanorpapudeckoii mugopmanueii:

Zotero | 3apyOe)KHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeTtoanuyeckue u OlleHOUYHbIE MATEPHUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce uzyuenus aucuuiuinHbl (Monynst) «Maremarudeckuit aHanmu3. Yacte 1» B
paMKax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B Ka)JIOM CEMECTPE HCIONb3YIOTCS TaKUE BUIBI
yueOHOM paboThHI, KaK JICKIUs, CEMUHAPBI, KOJUIOKBHYMBI, KOHTPOJILHBIC Pa0OTHI U JIOMAIIIHUC
3aJaHus, a TaKKe pa3jMYHbIe BUABI CAMOCTOSTENBbHON paboThl OO0y4aroumxcs IO 3aJaHHUI0
nperojaBarelis, HalpaBlICHHBIE HA pPa3BUTHE HABBIKOB NPO(ECCHOHAIBLHOW  JICKCHUKH,
3aKperieHHe MPAKTUYECKUX MPo(ecCHOHaNbHBIX KOMIETSHIINN, TOOMIPEHNE NHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3IJI0KEHHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKkTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JICKIMHA: KPaTKO W CXEMaTUIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIEISITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAWUTH OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYJIbTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 hopma ydeOHOU NEATeTHHOCTH, MPOBOANMAsI B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlist ycrienTHoi MOATOTOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTE€puajiaMu, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Konnokseuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,
B mnpomecce moAroToBKkM K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH YyueOHBIE
MaTepHalbl, 03HAKOMUBIIMCH C JIEKIUSAMM, YUCOHHKAMU U JONOJHHUTEIbHBIMH MCTOYHHKAMH,
aKLIEHTUPYS BHMMAaHHE Ha KIIOYEBBIX Temax. PekoMeHayercsi co3naTh CTPYKTYypHpPOBaHHbBIE
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KOHCIICKTBI, BBIACIIASA OCHOBHBIC HICHU, TCPMUHEBI 1 q)OpMYJ'IBI.

Koumponvhas paboma — nuceMeHHasi pabota ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIITUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDb CIICHUAJIBHBIC 3HAHUA 10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKHK UX MPAKTHYCCKOTO TPUMEHEHHUS.

Homawmnee 3a0anue — HabOp 3a71a4 IO TEMaM HEJICIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMHU BBINIOTHEHHS. PexomeHayeTcs pa3douBarh 3aaHus HA 3TaIlbl, YTOOBI
n30exaTh NEperpy3ku M Jydllle yCBOUTb Marepuai. Mcrosnb30Barh pa3nuyHble MCTOYHUKU
uH(OpMaLIKH, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocToATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMH P MUHUMAIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCTIEKTaMH JieKIui (00paboTka TeKcTa), MIOBTOPHOE U3yUYeHHE YUeOHBIX MaTepUaoB MJIaHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTIOJHUTEILHBIX TEM, BHIMIOJTHCHHE YU4eOHO-HUCCIICIOBATEIIBCKIX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUHMHA 110
aucHMIUInHe (Moay0) «Maremaruueckuii ananaus. Yacrp 1»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTIXKEHUH, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYILIECTBJISIETCS B BUAE TEKYLIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAallUh B
KaKJIOM CEMECTpE.

I[Ipome:xxyTouHnasi arrectauMsi 1O AUCHUIUIMHE (MOAYNIIO) B KaXIOM CEMECTpE
ocymiecTBisieTcss B (opMe IK3ameHa, TpU OSTOM TPOBOAMUTCA OLIEHKA KOMIETCHIIHMH,
c(hOpPMHUPOBAHHBIX O TUCITUILINHE.

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC}ITI/I68.J'IJ'II>H351 IIKajla OHCHHUBAHUSA, KOTOpAsA COOTHOCHUTCA C Tpa,HI/IL[I/IOHHOI>'I
MATUOAUIBHOM IIKAIOH CJICAYIOIIUM o6pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

Jecatudamnbnas IlsarudamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHHus! 1o
OILICHKA OLICHKA AUCHHILVIAHE (MOLYJIIO)
10 OT1imyHO CTyIeHT MOJHOCTHIO BIIAJCET 3HAHUSIMU, M3JI0OKEHHBIMHU B
9 OTIUYHO paboueiil mporpamMmme, 1 IIIyOOKO OCMBICISET AUCHUILIMHY. OH
8 OTIMYHO CaMOCTOSITEIIbHO U JIOTHYECKH HOCJICAOBATEIbHO OTBEYACT Ha

BCE BOIPOCHI, aKIICHTUPYs] BHUMaHUE HAa HanOoJiee BaKHOM.
YMeeT aHanM3upoBaTh, CPaBHHUBATH, KIACCH(HUIIMPOBATH,
0000m1aTh, KOHKPETH3UPOBAaTh W  CHCTEMAaTH3MPOBATH
W3YYCHHBI MaTepual, BBIJENSS KIIOYEBbIE MOMEHTHI U
yCTaHaBIMBas IMPUYMHHO-CICICTBEHHBIE CBs3W. YeTKO
dopMymUpyeT ~ OTBETBI,  YBEPEHHO  HHTEPIPETUPYET
pe3yNbTaThl aHAIM30B W JIPYTUX HWCCICIOBAHUN, a TaKKe
pemaer cioxkHbe 3amaud. CTyIEHT XOpOIIO 3HAKOM C

METOdaMM UCCIICIOBAaHWA, HCO6XO,E[I/IMBIMI/I JJIsL HpaKTI/I‘leCKOﬁ
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

JESTEIbHOCTH, U YMEET CBSI3BIBATh TECOPETHUUYECCKUE ACTICKTHI
TUCIIATIINHBI (MOAYIIS) C IPAKTUIECKUMH 3a7]auaMHu.

Xoporiio

Xoporiio

Crynent obnajgaer 3HAHHAMHU TPEAMETa MOYTH B MOTHOM
o0BeMe paboueii MPorpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKIEHTUPYS] BHUMAaHUE Ha HanOoJee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHAIM3UPOBATh, CPAaBHUBATH, KIIACCUDUITUPOBATH,
000011aTh, KOHKPETHU3UPOBATh M  CHCTEMAaTH3MPOBATH
M3YYCHHBI MaTepUall, BBIJCHSS €ro KIFUYEBHIC ACIEKTHI U
yCTaHaBIIMBas CBSI3H.

@opMyIHpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET

IIPUYIUMHHO-CJICACTBCHHEBIC

pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIECAOBaHUN, a TaKkKe
pelraeT CIOKHbIE CUTYaIlMOHHBIE 3a1aun. CTyJeHT XOpOoIIo
3HAKOM C METOAAaMH HCCJICIOBaHUS, HEOOXOMUMBIMU IS
MPaKTUYECKON CBSI3BIBATH

JCATCIBHOCTH, n yYMECT

TCOPETUUCCKHUE AaCHEKTbl MNpe€aAMETa C MNPAKTUYCCKUMU

3agadyaMu.

5 Y IOBIETBOPUTEIBEHO

4 Y 10BIETBOPUTENHHO

CryneHt obnanaet 6a30BbIMH 3HAHUSMU IO TUCIUIUIMHE, HO

UCIIBITBIBACT TPYIHOCTH MPH CAMOCTOSTEIBHBIX OTBETAX U
WCTONB3YeT HEeTOYHbIe (opMyIupoBKH. B Xome oTBeTOB OH
JIOMYCKAeT OIMIMOKH, Kacaloluecsi CyTH BOnpocoB. CTyqeHT
Croco0eH periaTh TOIbKO CaMbIe MPOCTHIC 33/1aUH U BIaJeeT
JIUIIbP MUHUMAJIbHBIM HA00OPOM METO/IOB UCCIICAOBaHUS.

He cnan

He cman

He cnaun

CTyneHT He OBJIajieN 00513aTeIbHBIM MUHUMYMOM 3HAHHI 110
MpeaMETy W He MOXKET OTBETHTh Ha BOMPOCHI, JaXKe €CIH
npenojaBarTeib  3ajacT

JOITIOJIHUTCIIBHBIC HaBOJAIIHUEC

BOIIPOCHL.

Hucnunnuua (Monyns) «Marematudeckuii ananus. Yacte 1» B KaxaoM ceMmecTpe

OLCHUBACTCH CICAYIOIINM O6p2130M:

AKTHBHOCTH Bec |KoauuyecTtBo Onucanue
Homamnnee 3amanue | 15% 14 HaGop 3azma4 o TeMam HeJenu
Kontponbhas pabdora | 30% 3 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PEUINTH 32 OrPAHUYCHHOE BPEMS
Komnnoxksuym 20% 1 VCTHBIE OTBETHI Ha BOIIPOCHI, CIIUCOK KOTOPBIX N3BECTEH
CTYJICHTY 3apaHee
OKx3aMeH 35% 1 ITucemenHas paboTta ¢ HAOOpPOM 3a/1a4, KOTOPBIE HY>KHO

PEUIUTD 3a OIrPAHUYCHHOC BPEMA

®opmyia pacyéTa UTOrOBOI ONIEHKH MO AUCHUIUIAHE (Moay/aw) «MaTeMaTHyecKuii
anaim3. Yactb 1»: «0,15x cpennee 3a gomamnaue 3aganms + 0,3 X cpeHee 3a KOHTPOJILHBIC
pabotsl + 0,2 X kommokBuyM + 0,35 X sK3aMen».
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Tekylnii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS MO0 HCHHUILIHHE (MOTYJII0)
IIpumepHBbIe BONPOCHI K KOJJIOKBUYMY

Tema «DyHKLIHA»
Ornpenenenust
Obparnas QyHKIHS
Tema «CpoticTBa (hyHKIHID
Onpenenenus
Crtporo (HecTporo) Bo3pacTarorias (yobiBaromas) GyHKIUS
Touka rinobanpHOro 3KcTpeMyMa (MUHEMYyMa / MaKCUMyMa) QYHKIHA
OyHKIHUS, OTPaHUYEHHAsl CBEPXY (OrpaHUYEHHAsl CHU3Y, OTpaHUYCHHas,
HEOrpaHUYEHHas!)
Oyukius: y€THas (He4ETHAs, ICPUOIUIECKast C TIEPUOIOM T )
Teopema 0 cyMMe OorpaHHueHHBIX QYHKIHI, CyMMe OrpaHUYeHHON
HEOTrpaHUYeHHOU (QYyHKIIUH
JlokazaTenbcTBa
Teopema 0 cymMMe orpaHMYeHHBIX QYHKIUI, CyMMe, OTPaHUYCHHON U
HEOTrpaHUYEHHOU (HYHKIUI

Tema «IlociemoBareILHOCTHY
Onpenenenus
[TocnenoBareabHOCTh
[TocnenoBaTenbHOCTh, OTPaHUYEHHAS CBEPXY (OTpaHUYEHHAs CHU3Y,
OTpaHHYCHHAs, HEOrpaHHUUCHHAS)
MoHOTOHHAsI MOCTEA0BATEILHOCTD: (CTPOro) Bo3pacTatoiias (yobIBaromias)
MOCJIEI0BATEILHOCTh

Tema «IIpenen nocnenoBaTenbHOCTI

Onpenenenus
[Ipenen nocnenoBaTenbHOCTH paBeH & € R, +oo, —o0, 00
£-OKPECTHOCTh TOYKH
beckonedno Goblas MoOCie10BaTEIbHOCTh

Tema «Cxopsmmuecs nocne0BaTeIbHOCTI

Onpenenenus
Cxopsmasicst (pacxoasiiascs) Mmociea0BaTeIbHOCTh
beckoHeuHO Manasi moclieI0BaTeIbHOCTh

DOopMyITUPOBKHU
Teopema 00 OrpaHMUEHHOCTH CXOJISAIIEHCS MOCIIEI0BATETLHOCTH
TeopeMa 0 €MHCTBEHHOCTH TpeEIeia MOCIeI0BaTeIbHOCTH
Teopema o cBsI31 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCJIEIOBATEILHOCTH
Teopema o CBsI3U MOCIIEIOBATEIILHOCTH, €€ TIpeiesia i 0ECKOHEUHO MaJIOH
MOCJIE/I0BATEILHOCTH
CBolicTBa OECKOHEUHO MAJbIX MOCIEA0BATEIHHOCTEN
Teopema 00 apupMeTHYECKUX OMEPaAIUAX CO CXOASIIMIUMUCS
MOCJIETIOBATEILHOCTSIMU
Teopema 0 3aKaToil MOCIEIOBATEIILHOCTH
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Teopema o mpeneabHOM MEPEXo/ie B HEPABEHCTBAX IS
IIOCJIEI0BATEIbHOCTEN
Teopema Beliepuitpacca o npezaeie orpaHH4eHHOM MOHOTOHHOM
[0CJIEI0BATENbHOCTH
JlokazaTenbcTBa
Teopema 006 OrpaHMYEHHOCTH CXOJSICHCS MMOCIIE0BATEIbHOCTH
Teopema 0 eIUHCTBEHHOCTH Mpe/esia MoCIe0BaTeIbHOCTH
Teopema o cBs31 OECKOHEYHO MAJION M OECKOHEYHO OOJIBIIOM
MOCIIE0BATEIbHOCTH
Teopema o CBsI3U MOCIICIOBATEIIBHOCTH, €€ TIpeiesia i 0ECKOHEUHO MaJIOH
I10CJIEA0BATEILHOCTH
CBolicTBa OECKOHEYHO MAaJIBIX IOCIEA0BATEIbHOCTEN
Teopema 00 apu(METHIECKUX OMEPAIUAX CO CXOMSIIIUMUCS
MOCIIEI0BATEILHOCTIMU
Teopema o0 3a)kaToii MOCIEI0BATEIILHOCTH
Teopema o mpeneabHOM MEPEXo/ie B HEPABEHCTBAX IS
nociea0BaTeIbHOCTEN
Tema «Hucio e»
OrnpeneneHust
Yucno e (uepe3 mpeaen mociieoBaTeIbHOCTH)
Tema «HenpepbIBHOCTD (yHKIMN»
OrnpeneneHust
[Ipenen pyHKIMH B TOUKE ciieBa (crpaBa)
OyHKIMS, HEMPEPhIBHAS B TOUKE (HEMPEPBIBHAS CIIPaBa M CJIEBA B TOUYKE)
Tunsl ToOueKk pa3pbiBa: yCTPAaHUMBIH, IEPBOTO POJa, BTOPOTO poja
OyHKI1MS, HENPEpbIBHASA HAa OTpe3Ke (Ha MHTepBaJe)
DopMYIIHNPOBKU
Teopema 0 HEMPEPHIBHOCTHU CIONKHOU QYHKIIUU (KOMIO3UIINU (DYHKIIHI)
Teopema 0 HENPEPHIBHOCTH 0OpaTHOW PYHKIIMU
Teopema (Teopemsl) Beitepmirpacca o GyHKIIMH: HEMPEPHIBHON Ha OTPE3KE
Teopema bonbrano-Komm 0 mpoMeKyTOUHBIX 3HAYEHHSIX HEIPEPBIBHON
byHKIUM
Teopema o HeNpepbIBHOCTU 3HAUECHUN (QYHKIIUU
Teopema o HyJe HETIPEPHIBHON QYHKIIUU
Tema «IIpenen Qpynkuuu (Havano)»
Onpenenenus
[Mpenen pyaknmm (mpu X — +oo, X — —00, X — 00)
beckoneuno Oounbias (Manas) GyHKINS
ACHUMITOTHI: BEPTUKAIIBLHBIE, TOPU30HTAJIBHbIEC, HAKIIOHHBIE
DopMyIUpOBKU
Yemy paBHbl K03 durmenTs! K u b acumnrorer y = kx + b ¢pynkimm f
JlokazaTenbcTBa

Yemy paBabl k03hdurments! K u b acumnrorer y = kx + b dpyskium f
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Tema «Ilpenen GpyHKIMK (IPOIOIKEHHE))
Ornpenenenus
[Ipokonoras &-0KpeCTHOCTb TOYKHU
[Ipenen ¢yHkiuu npu X — XQ
beckoneuno Gosnbmas (Majnas) GyHKIHS
ACHMIITOTHI: BEpTUKaJIbHbIE, TOPU3OHTAIIbHBIEC, HAKIIOHHBIE

Tema «CpaBHeHue GyHKIHUA: 0-MaIoe»
Onpenenenus
0-Majsoe
DopMyITUPOBKHU
CBoiicTBa 0-Manoro
JlokazaTenbcTBa
CaolicTBa 0-MaJIOr0
Tema «CpaBuenue dynxnuii: O-60mb110€»
Onpenenenus
O-0ounb110€
Tema «CpaBHenne GyHKIMI: aCHMIOTOTUYECKAs YKBUBAJICHTHOCT)
OrnpeneneHust
DKBUBAJCHTHOCTD (acumnroTuueckas) pyukumii (f ~ g mpu X — XQ) —
DopMyITUPOBKHU
CaoiicTBa (aCUMITOTHYECKH) YKBUBAJICHTHBIX QyHKIuWH f 1 ¢
JlokazarenbcTBa
CaoiicTBa (ACHMITOTHYECKH) YKBUBAJICHTHBIX QyHKIuWH f 1 ¢

/lemoBepcus OuJiera:

dopmynupoBKa B KBAHTOpaxX _ .

1) Copmynupyit B KBaHTOpaxX U HEPABEHCTBAX, UTC xlilgll_o f(x) = +oc.

2) OGpartHas (QyHKIHS

3) HenpepbiBHast pyHKIHS B TOUKE

4) PaBHOMEpHO HenpepbIBHAS (QYHKIMS Ha MHOKECTBE

5) CaoiicTBa 0-MaJIoro

6) Teopema 0 3a)aToii MOCIE0BATEIBHOCTH

7) Kputepuii Ko cymiecTBoBaHHsS KOHEUHOTO Mpe/esia pyHKIMUA B TOUKE

8) Teopema IlITombIia

Jloka3zarejbcTBa

9) CroiicTBa OECKOHEYHO MaJIBIX TTOCIIEOBATEIBHOCTEH

10) Teopema 0 MPOMEKYTOYHOM 3HAYCHUU HENPEPHIBHOW (PYHKIUH

11) Teopema 00 oOpaTHOH (YHKIIMU

12) Bceskas mu cxonsmasicst mociieIoBaTeNIbHOCTh orpanndeHa? Besikast Tn orpaHHYeHHAs
MOCJIEJ0BATEIBHOCTh CXOIUTCS?

13) CymiecTByeT JIi IOCIEeI0BAaTEILHOCTD XN TaKasl, 4To
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a) lmz,=acRunpnatomv¥nelN z, <aq;
n—oo
6) lim rp,=acRunpuatom¥n e NIk >nIl>n: r < a.r > a?

n— 0o

14) [lns HeKoTOpO# NocnepoBaTensHoCT { Iy, } cywecteytot uncna a € (0; 1) u €' > 0 Ta-

ke, uto Vn € N |z,01 — 2| < Ca™. MoxHo nu yTeepkgaTh, 4to nocnegosartenb-
HocTb {y, } cxopuTea?)
i s i s

a IS

IIpumepHbIe 3a1aHUS 1JIs1 KOHTPOJIbHON PadoThl

KonTpoabHas padora Nel

1. Hyets f(x) = (x —5)%, X ER.
a) Haitgm £ I
6) Iycts ynxius g Takosa, uto (fo g)(x) = 8x°. Haiimu g.

2. Jlan rpaduk dpynkuuu y = f(x). @ynkus onpeaeneHa npu —4 < X < 5.

y
4__
2+ /
/
6 14 2 0l/ 21 4] 6%
_o4
a4

a) 3anuuy 061acTh ONpeeeH)s U MHOKECTBO 3HaueHuit o6paTHoil Gpynkium £,
6) Hapucyii sckus rpaduxa .

3. Han rpaduk ¢pynkuuu y = f(x). Pacemorpum dynkmuro h(x) = f(1 — 2x) + 3.

0 D
T t

=1

3221 Jo1 2 3 4 5 6°

a) CroBaMu OIUIIK MOCJIE0BATEIBHOCT IPeo0pa3oBaHuil g mocTpoeHus y = h(x).
6) Hapucyii ackus rpaduka pynkuun h(x).
1
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4. Hapucyit scku3 rpaduka GyHKIIUHA Y(X) = arccos Ha OCHOBE aHajn3a

WHTEPBAJIOB MOHOTOHHOCTH.
5. Crnenyroiiee yTBepkIeHHe BEpHO 11 pyHKIuu f:

3C: Ve D(f)Jac D(f): |f(a)- flz)| <C
Crnenyet nu orcrona, uro Gyuknus f(x) orpannuena? OO0CHYH CBOW OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCISI0BATSIBHOCTU {an}:
YO >03keN:dn>k: |an| < C
Crenyer JId OTCIO/A, YTO MOCIEI0BATEILHOCTh {an} orpanndyena? OOOCHY# CBO OTBET.
An? +6n + 13
7. JloKaxH, 4TO MOCIEAOBATEIBHOCTD an =~ 5 — =

ABJISICTCS BO3pACTAOILEH, HAUMHasl C HEKOTOporo Homepa N.
KonTtpoabnas padora Ne2

Mycte f(x) = (%)‘3 +7,re R

a) Haingn 1.
1 6) MycTb dyHKuns g Takosa, uto (f o g)(x) = 8x2 + 15. Haitam g.
2. Jlan rpaduk dpyakuu y = f(x). @yHkus onpeaeneHa nmpu —5 < X < 4.

y -

a) 3anumm 061acTh ONpeeeHUs i MHOKECTBO 3HaUeHUit oOpaTHOi QyHkimu f !,

6) Hapucyii sckus rpaduxa f .
3. Han rpaduk ¢pynkuuu y = f(x). Pacemorpum dynakmuro h(x) = f(1 — 3x) — 2.

Y
7

a) CiioBaMU OIHUIITN TOCIEI0BATEILHOCTh MPE00Pa30BaHMiA Tl TOCTpoeHus y = h(X).

ONEeKTPOHHBIA JOKYMEHT



0) Hapucyii acku3 rpaduka pynkmun h(x).
4. Hapucyii acku3 rpaduka GyHKIHH y(X) = arcsin (m)

Ha OCHOBE aHaJIM3a UHTEPBAJIOB MOHOTOHHOCTH.
5. Crnenyromiee yrBepxacHue BepHO s GyHKIHUH f(X):

VO >0daeR: dx>a: |f(z) <C

Crnenyer nu otcrona, uto ¢pyHkius f(x) orpannuena? OOOCHYH CBOM OTBET.

6. Cruenyrolee yTBEpKICHUE BEPHO IS TIOCIICI0BATEIILHOCTH {an}:
IC>0:YneNIkeN: |ay-a;| <C

CrnemyeT i OTCIOJIA, YTO MOCIIEIOBATEILHOCTD {an} orpanudena? OOOCHY CBOI OTBET.

IIpumepHbIe JoMAIIHUE 3aaHUS

Jlomamnee 3apanue 1.

YacTuuHbiil npepen

—_—
3A0AYHA1T 0,5 6anna

Haitam ace YacTu4HsIe Npedentl NOCNeaoBaTensHocTH 2, = ((—1)" + 1)
- —
3AMAYA 2 16ann
WaeecTHo, uto lim xgp = o, lim r3, = 3, lim 135 o = ~. [lokaxu, uto y nocne-
o0 e ko0

[OBATENLHOCTH |y, | HET UACTHUHLIX NPEAENOR, OTMMUHLIX OT «, {1 1 .

Teopema bonbuaHo-BeiepwTpacca

RETY:ITe 0,56anna

MpHEEAH NPUMED NOCNEA0BATENEHOCTH, MMEIOLLEN POBHO 7 YacTUYHbIX Npeaenos. OTeeT
0BOCHYR.

P
IANAYA 4 1,5 Ganna

Y nocnegesatensHocTk { o, | nognocneposatenshocth {ag}, {age 1}, (a3} cxopat-
ca. [lokaxu, uto {a, } cxoputca.

BepxHUA 1 HUXHWA Npeaens

* AAJIAHA S 1,5 6anna

Lna nocnegosatenchoctn {ay } Haign lim vy, lim @y, supy, inf oy, ecnn
B s =
|1(_1]"(”-1“ 1+ [_|)~‘“ X (cosmn — 1ln + Inn
ap ap=— 4 7 . 6 A=

n 5 Inl2n

ﬂ Npoeepute & Colab

KpuTepuit Koliv cXoAMMOCTH NOCNe0BaTENbHOCTHA

—_———
IAOAYAG 0,5 6anna

n
Jlokaxu, 4To NOCNEAOBaTENBHOCTb (1, — L—l)”(l + ,1—‘) pacxopurca

' 3ALAYAT 2 6anna

Wcenegyid nocnegoeaTentHocTe {.r'“] Ha CXOANMOCTE, MCNONE3YA KPUTEpWiA Koluw:
n 1 n 1
ab = 6 mm=3 ..
k=1 k=1
PP
3A0AYA B 1,5 6anna

Mpueegn npumep Takoil pacxopsweiica nocnegoeatensHocTh {a, }, 40 Ana nwdoro
p € Heononreno lim |ap.p — an| =0,
n—oc

* AANAYA 8 16ann

BepHo nu, 4o ecnm 7= > 0 AN ¥ > N |1, — x| < =, To nocnefosatensHocTs
{zn} dyHpamentansha?

Ywvcno e

- —
3AOAYA 10 16ann

Hokasxw, uto nocnepoBatensHocTs iy, = (1 -+ %)" cTporo Bo3pacTaet. fina aToro gocTa-
TOYHO FOKE3aTb, YTO "j;j‘ =1

REyY:yTTen 2 6anna

Haigu npepenti:

a) lim (1+ 2 ”; g) lim (2028 ”;

) " .,_‘( Ff) ) " _}_‘(bl‘-
Jnedy e, . i

6) "lﬂ,lic(:m—zj i r) nlﬂl](‘(l + :m) .

ONIeKTPOHHBIA TOKyMEHT



JlomamHee 3agaHue 2.

Mpepen pyHkymu no Kowm
Y 3ALAYA1T 0,5 6anna

Mo 33AaHHOMY 3HAUEHMIO & YKaXW MakcUMansHoe § Takoe, uto npu Beex r € [s(2) sbi-
NONHAETCS HEPABEHCTBO

ecme = 0,01

o’ 3A0AYA 2 0,5 6anna

[lokaxu, ucrnonbays onpeaenex1e npeaena no Kows, uro lim [CEy
1 (

g 3A0AYA 3 0,5 6anna

s

Lo

-1 _ 2 3 4 5°
-2
PucyHox

Ans dyHKuMK f, rpaduk KOTOPOW M30BPAKEH Ha PUCYHKE, VKXW 3HAYEHWE Kaxaoi u3
BE/UUMH HUKE, ECNIN OHO CyLecTayeT. ECAu ero HeT, 06 BbACHH, Nouemy.

a) lim f(x); ) f(0); ) lim f(x);

r——0 a—2
6 lim f(r): W f2-0) 9 f2)
8) Jllgll)f(.rJ; & f(2+0); ) _}'131' f(x).

( 3ALAYA 4 1,5 6anna

Cdopmynupyit B KBAHTOPaXx M HEPaBEHCTBAX:

a) limof(.r) =0; B) lil)llﬂf(f) = +00; A lim f(x) # oco;
F 24 Z—4=00

6) Ii)m f(x) =oc; r li:x1nf(.r‘) #0; €]

" sAnAuAS 0,5 6anna

[Jokaxu no onpeaenexntio npegena no Koww (To ects no onpegenexHuio ??), uto

lim f(z) # +o0.
2240

— 1
a) lim — = —oq; 6) lim — = +oc.
-0 401

5 ANAYAE 2 Ganna

Jokaxu cBOHCTEA Npeaena GyHKLMA:
a) Ecnu y dyHKUMKM €CTe KOHEUHBIM NPeJen B TOUKE, TO OHA OrpaHUJeHa B OKPECTHOCTH
ITOM TOUKM.

6) Myets 3 lim f(x) = A € B\ {0}. Torna 3U;(a0), 8 kotopoit f () uMeer ToT Xe
T3
3HaK, ytom A,
8) Nyersd lim f(x) = A <R\ {0} Torpa 305(zy), 8 koTOpoit ﬁ orpaHuueHa.
=Ty "

Mpepen ¢yHKymu no MeiHe

- —
3AOAYA 7 0,5 6anna

Dokaxw, uto y pymkumm f () = sin(3r) ve cywecTayeT npefena npu & — +0c.

Bbluncnexue npegenocs

’ 3AMAYA B 0,5 6anna

———
AANAYA G 1,5 6anna

8 " Yr+8-2
blumcnn lim —————.
=0 14+ 2r—1

—_—
3A0AYA 10D 1,5 6anna

MycTe GyHKUMKM [ 1 § HEe UMeIOT Npeiena B TOUKe . CNeayeT i OTCIOAS, YTO dYHKLMK
I+ gwnf - gve umerot npegena?

—_
3ANAYA T 1,5 6anna

Myete 3 lim f(x) € B, # lim g(x). Cnepyer nn otciopa, uto:
Fov =

1 3}14'1;“(‘1”( r) + gla)); 2) Bllgg”ff'(l‘) - g(x))?

ONIeKTPOHHBIA TOKyMEHT



JomaimHee 3a1anue 3.

MoHATHE NPOM3BOAHOM

——=
3ANAYA1 16ann

Monb3ysck or Hamau r Hble QYHKUMIA:

+| 8 y(x)=cosx.
- ————
3A[AYA 2 16ann
Wccneayi Ha guddepeHumpyemocTs B Touke & = () dyHKUMIO

1
xsin—, ecmx #0,
y(x) = T
0, ecnmx = (.

OnddepeHUnpyemMocTb U HenpepbIBHOCTb

" sAnauaz 16ann

Haitgn f'(0) v [ (0) ana dyskumn f () = & — || 7 Ha anudodep p b
dyrkunio () 8 Touke = = ().

I ' 3ALAYA 4 16ann

Wccneayir pyrkumio y(r) = | cos 2| Ha auddep p TO ecTh B KaKux
TOYKax oHa AuddepeHUMpyema, a B Kakux — Her,

FeoMeTpuYecKuit CMbICN NPOU3BOAHON

P —
3ANAYA 5 16ann

3anuwm y TaKoi K y =4 — z?, Kotopas:

a) MMeeT yron HaknoHa ¢ ocelo O, pasHblit 37 /4;
6) napannensHa npamoi y = 21 — 3.

PN —
3A0AYA 6 16ann

ConocTasb rpaduk kaxaon GyHKkumuM ua (a)—(r) cr eer HOW 13 -V,
Yy Yy Yy y
0 ® 0 ’ 0 0

ONIeKTPOHHBIA TOKyMEHT



MpakTuyeckui

I —
3A0AYAT

Y —
3AQAYA S

OCHOBHble npa

[ —
3AL0AYA 9

-—_—
3ANAYA 10

, /T
N C]

“ ’\/ir V/ 0 “\ *

CMbICN NPOU3BOAHOMN

1,5 6anna

May BbINan U3 okHa 6e3 HavanbHo CKOPOCTU ¢ BbicoThl 1 = 122.5 M. Haiaw:
3) CKOpOCTb MAi4a yepes 2 CeKyHAbl NoCne Hayana nonerta;

6) CKOPOCTb MfiYa B MOMEHT, KOTAa OH YAAPUTCA O 3eMNI0.

CunTai, YTo PaccTosHUE, KOTOPOE MAY NPONETUT 3a Bpemsa 1, pasHo s(f) = 4,942 (s ua-
MepsieTca B MeTpax, { — B cekyHpax).

1,5 6anna

CTOMMOCTb NPOM3BOACTEA 2 eAMHUL ToBapa 8 py6nsix paeta C' () = 5000 + 10z 40,0522,
s

Haitam cpeaHiolo CKopocTb uameHerna C', KOrAa ypoBeHb NPOU3BOACTBA U3MEHUACH:
a) cx =100 g0 x = 105; 6) cr=100m0x = 101.
2. Haigu mri

y

CKOPOCTb U,

(', korpa yposeHb npouasoacTea = = 100.
Buna guddepeHumpoBaHus

0,5 6anna

Haitam npon3sogHyio GyHKUMM Ha MHOXECTBE €& CyLIeCTBOBaHUSA:
a) ylx)= cosa%; 6) y= cos®x.
1,5 6anna

Haitam nponssoaHyio GyHKUMM Ha MHOXECTBE €€ CYLIeCTBOBaHUS:

6%/

a) ylx) =

.l"

r) y(r) = rarctg/T;

D

6) ylx)=

8) y(r) =xtg’x + logga?%;

ONIeKTPOHHBIA TOKyMEHT



3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne n/m

3amanme

OTtBeT

Komnerenmus

Haitnu npenen

lim (22 +1).

r—2

OTBeT 3anuiy B BUJIE AECATUIHON TPOOH, OKPYTIUB JI0 IBYX
3HAKOB I1OCJIE 3aIISTOH.

5,00/5.00

IK-2

Haiinn BepTHKaNBbHYIO aCHMITOTY (DYHKITHH

OTBeT 3alMIlIHd B BUAE X = a, I7I€ & — YUCJIO.

Il
(USSR )

><><>ﬁ><

A.
b.
B
r

IK-2

Haiinu npenen

2n

¥l

lim
n—oon 4+ 1

OTBeT 3anuiy B BUJIE AECATUIHOM IPOOH, OKPYTIIUB JIO IBYX
3HAKOB I10CJIE 3aIISITOM.

2,00/2.00

[1K-2

Haiinu npenen

) r—1
lim ———.
r—1 3[;1‘ — 1)

OTBeT 3anuiy B BUJIE AECATUIHOM IPOOH, OKPYTIIUB JIO IBYX
3HAKOB I10CJIE 3aIISITOM.

0,33/0.33

[1K-2

[TocnenoBaTenbLHOCTh 3a1aHa ypaBHEHHEM: an = N? + 2025,
SBnsercs nu oHa:

A. Bospacraroreii;
b. VYoOwBaromeii;

[K-2
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B. He MOHOTOHHOM.

Haiinu Touky sxctpemyma Gynkmun Y(X) = X2 — 4X + 3

IK-2

Omnpenenu NpoMeKyTKH yObIBaHUS (PYHKIMN
f(x) =x3 — 3x2+ 2.

A. (—o0; 0)

B. (2;+o0)

B. (—; 0) U (2;+0)
r. (0;2)

[K-2

Haiinu MmakcumansHOe 3HaYeHUE QYHKIHH
f(x) = 5xe! ™

Ha otpeske [0; 3].

A
b.
B
r

O N o1 w

[K-2

Haiinu Bropyro nponssoanyro Gpynxmuu f(x) = x*+ In(X) B
TOUKE Xo = 2.

OTBeT 3anuiIy B BUJIE ACCATHYHON IpOOH, OKPYTIMB J0 IBYX
3HAKOB I10CJIE 3aIISITOM.

47,75/47.75

OIIK-4

10.

Haiinu Touky pa3pbiBa GyHKIUH

22— 4

I =5

Bri0epu npaBUIbHBIN BapHaHT OTBETA!

A x=2

b. x=-2

B. x=2ux=-2

I'. ®dyHkuus HenpepriBHA

OIIK-4

11.

Hana dynakus

OIIK-4
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rz+1, ecmx <0;
flzx)=<Kar+b, ecml<z<2:

20+ 3, ecnmx = 2.

Bei6Gepu Bce mapbl 3HadeHui @ u b, mpu kotopbix dykiust f
HernpepbiBHA Ha R.

A.a=2,b=0;
b.a=3,b=1;
B.a=1,b=1;

Ia=3,b=0.

12.

PaccuuTaiite npenen mocnenoarenbHocTd {n/(n+1)} npu n,
cTpeMmsieMcsi K 06CKOHEYHOCTH

OIIK-4

13.

Onpenenure cymmy niepBbeix 10 wieHOB apudmeTndeckon
MPOrPECCUH C PA3HOCTHIO 2 U MEPBHIM WICHOM 1

55

OIIK-4

14.

Berancnute npenen gpynkuun f(x) = (x*2 - 1)/(X - 1) npu X,
cTpemseMcs K 1

OIIK-4

ONEeKTPOHHBIA JOKYMEHT
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