LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«25» mas 2026 r.

[Tpotokom Ne2

Pabouasi nporpamMma quCHUIIMHBI (MOLYJIS1)
«MarteMaTHuyeckuii anaaus. Yacrn 2»

Hanpasienue noaroroBku: 38.03.05 busuec-unghopmamuxa

HanpasJiienHocTh (IpO(pHJIBL) OATOTOBKM: busnec u anarumuxa

KBanudukanus (crenens) BHINYCKHUKA. 0aKaniasp

®opma 00yueHMs: ouHas

Cpok ocBoeHHs IPOrpaMMbl: 4 200a

I'ox nadopa: 2026

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

2026

ONEeKTPOHHBIA JOKYMEHT



Conep:xkanue

Kparkas XapakTepuCcTHKA JUCHUIIMHBI (MOLYJIS) ...oovviiviiniiriiniiiisiiissiies s sins s
IlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYUECHMS .....ocoeviuvrireeiiiireessiinneesanreeessssrneeesssnneesans
TEMATHUECCKHMI TITTAH ......oooiiiiiiiiiiiiiiie ittt e e e s e e b e s s s e e s be e e s nr e e snne e
ConepkaHue TUCHHIIHHBE (MOLYJIIH) ...ooouvriiirieaiiieaiieesteeesteeesseeessbeeessbeesssseesssneeassseessneesnns
YYeOHO-METOTUUYECKOEC OOCCIICHECHIIC ........ccvvureererrneeeessasesessssesessssesesssesesrnrstesrinreresinserersns

MAaTepHATbHO-TEXHHUYECKOE ODCCTIEHCHME .........eveeeiirrreeriuireeeesiiereessseneessasreeessnssneeessnsnneeenns

N o a bk oo e

MeToauuyecKHue M OIleHOYHbIE MATCPHANDBL.......cciitiiiiiiiiii

ONEeKTPOHHBIA JOKYMEHT



1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma gucuuriumHbel (Monyns) «Martematudyeckuid aHanu3. Yacte 2»
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 qucturmuHel (Moaysas) «MartemaTudeckuid aHaiaus. YacTh 2» SBISETCS OCHOBOM
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

Hacrosmas nucuuminHa (Moaylb) BKIIOUEHA YYEOHBIH MIIaH MO IporpaMme MOArOTOBKU
OakanaBpuata no Hampasieruio 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTuka
U BXOJUT B 00s13aTeNIbHYIO YacTh bioka 1, kak [uciuIuiMHa 1o BEIOODY.

Juctumumaa (Moayih) u3ydaeTcst Ha 1 kypcee Bo 2 cemectpe. JlocTyrHa K U3y4EHUIO TIOCIIe
YCHEIIHOTO OCBOSHUS TUCUHUIUIMHBI (MO s ) «MaTtemaruueckuit anamus. Yacte 1».

Heab wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWUU TITYOOKOTO MOHUMAHHMS
IPEJIEeNIOB, HEMPEPHIBHOCTH, TPOU3BOIHBIX U HHTETPAJIOB, a TAKXKE MX IPUMEHEHUS B PA3IUUHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— (opMupoBaHre MOHMMAaHHWE TEPMUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCClIeIoBaHUEM (YHKLUU Ha SKCTPEMYM U BBIIYKJIOCTb, IIOCTPOCHUE IPahUKOB (QYHKIUHN U UX
AHAJIU3 C IOMOIIBIO IIPOU3BOIHOM;

— oOyuyeHue HaBbIKaM BBIUMUCICHHUS Npelena IOCIEeI0BaTeIbHOCTY M (YHKIIHUH,
uccieoBaHus (QYHKIMU Ha HENPEPBIBHOCTD U TU(PHEpeHIUPYEMOCTb;

— IpUMEHEHHE MPOU3BOAHBIX K HCCIEIOBAaHUIO (DYHKIMI M HOCTpoeHue rpadpux
byHkui, npumeHenune Gopmynsl Teiopa Kk HAX0XKAECHUIO MPEAETIOB U IPYToe.

B pe3yabTaTe 0cBOEHUSI IMCUMILIMHBI (MOIYJIA) BO 2 ceMecTpe 00y4aloHiiCs 10JIKeH::

3HAMD:

— OCBoOeHHe TMpezenaoB W HempepbiBHOCTH B mpoctparctBe \(\mathbb{R}*n\) u wux
000011IeHNI];

— YaCTHBIE MPOU3BOIHBIE U TPAAUECHTHI (DYHKIIMI HECKOJIBKUX TIEPEMEHHBIX ;

— CTPYKTYpPBI 1 OCHOBHBIE CBOMCTBA KPATHBIX UHTETPAJIOB;

— pan Teiinopa ans GyHKIUN OJHON U HECKOJIBKUX MEPEMEHHBIX.

ymemp:

— TPUMEHATh TMOHATHH TpeaeNia U HEMpPEephIBHOCTH MM aHaiu3a CBOMCTB (YHKIUI
HECKOJIbKMX MTEPEMEHHBIX;

— BBIYUCIIATH YACTHBIE TPOU3BOJIHBIE U TPAIMEHTOB, UCIIONIH30BaTh MATPUILy SIKoOU mpu
UCCIIEIOBaHUM (DYHKLIUH;

— BBIYHUCJIATH KPAaTHBIE HHTETPAJIBI K TPUMEHSATH CTaHAAPTHBIE (POPMYIIBI 711 YITPOIIIEHHUS
BBIUYHMCJICHHH,

enademp:

— HaBbIKamM# Tu(depeHITUPOBAHUS CIIOKHBIX (YHKIIMN U UHTEPIIPETAIIMN UX CBOMCTB Ha
A3bIKE€ MATEMATUYECKOI'O aHAJU3a U TE€OMETPUH;

— HaBbIKAMHM TPUMEHEHUs MeToJla MHoXuTened Jlarpawxka Uil  HaxoXJIEHUA
AKCTPEMYMOB () YHKIIUHA MTPH CBA3SX;

— HaBBIKAMH HCIIOJIB30BaHUSI KOOPJIWHATHBIX MPeoOpa3oBaHUM TIPH BBIYMCICHUU
KpPaTHBIX UHTETPAJIOB.
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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 10
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-
AHAJIMTUYECKYIO TIOJIEPIKKY
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, aHAIN3A U U aHaJM3a uHpopmanuu
cUcTeMaTu3alu HHpopmManuu [1K-2.2. Ywmeer spdexTuBHO
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
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
" HaumeHnoBanue Qunas dopua TKY
AynutopHasi paboTa .
pa3aena IMCUHUIIINHBI (Tekyumi
(MomyJs) Jexwn |- Cemmnaprr CamocrosiTesb KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 IIpocrpanctBo R n. 16 16 16 JomaliHee 3aaHue
DyHKIUY B
npocTpaHcTBe R™n
2 VenosHast u 8 8 2 7 JlomarirHee 3amanue
Oe3ycioBHas Konrponbnas
ONTUMU3ALUS pabota
3 HHTerpaisr 24 24 4 23 JomaliHee 3a1aHie
KonTponbsHas
pabota
KonnokBuym
4 P 12 12 2 12 JloMalrHee 3aaHKe
KontponbsHas
pabota
IK3amen 4
Hmozo 3a 2 cemecmp: 60 60 12 58
Obvem oucuyuniunsl (Mooyisn) 190
(6 ax. u.)
Oovem Oucyunaunvl (M00ys) 5

(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJI51)

Neni/m | HammeHoBaHue pazgesia ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
AUCHUIJIMHBI (MOLYJIs1)
1 IIpocTtpancTBo R"n. @yHKIMK MHOTHX niepeMeHHBIX (13 R”n B R). [IponsBoansie u
Oynkiuu B ipoctpancTee | auddepennpan QyHKIIMA MHOTUX TIepeMEeHHBIX. BekTop-hyHKIusI.
R™n [TpousBoanblie u qudhepeHIual BEICIINX MOPSIKOB
2 YcnoBHas u 6e3ycinoBHast | besycnoBHas ontumuzanys. Y cJI0BHas ONTUMH3ALNS
ONTHMHU3AIUS
3 NHTerpansl Heomnpenenennsiit unTerpan. Meroas! nHTErpupoBanus. OnpeneaeHHbIH
MHTErpa u ero npuinoxenus. Heco6crBenHslit nuaterpan. KpatHsie
MHTErPaJIb
4 Psanp 3HAKOIOCTOSHHBIE YHCIIOBBIE Psi/Ibl. 3HAKOTIEPEMEHHBIE YHCIIOBBIE PSIBL.
Crenennsle psjibl U pan Teiopa.
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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 mocooue / 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. MaTemaTnyeckuii aHaJIU3: pacCIIMPEHHBIA KypC JEKIUH : KypC JCKIIHMA
/ B. B. Ileprynos. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2025. — 224 c. — ISBN 978-5-9765-
5743-7. - Texcr : anexkrponnsrii. - 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. MaremaTuueckuii aHamu3. YTiayOsieHHbIN Kype : yUeOHUK U TPaKTUKYM
1utst By30B / A. A. Hukurtus, B. B. ®omuueB. — 2-e w3, uctp. u gon. — Mocksa : 31areascTBo
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
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJIOB JIUCHUIUIMHAPDHOW W MEXAUCUUIUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOH U HAy4YHO-
HCCJIEI0BATENBCKOM paboT 00yUaIOMUXCsl, IPETYCMOTPEHHBIX YICOHBIM IIJIAHOM.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAINH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>kxuBaHus yueOHOro ob6opynoBanus. [loMemmenuss yKoMIIJIeKTOBaHbI CIIEHUAIN3UPOBAHHOM
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUS, CIYyXKallMMU JJIsl MpeACTaBlIeHUsl y4eOHOI
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne quciurInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YYEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX
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— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

— MEXaHWYECKUMHU KaJbKYyJISITOPaAMH;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
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-TEIIECKOMMYHUKAITMOHHON ceTH «MHTepHeT», IEeKTPOHHBIM pecypcam (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 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. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | 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 CUCTEMBI:

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 (Monyins) «Maremarudeckuit aHanmu3. Yacte 2» 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 pa3jIMYHbIe BUABI CAMOCTOSTENbHON pa0OThl OOy4aroUMXcs IO 3aJaHUI0
nperojaBarelis, HalpaBlICHHBIE HA pPa3BUTHEC HABBIKOB TNPOPECCHOHATBHONW JICKCHUKH,
3aKperieHHe MPAKTUYECKUX MPo(ecCHOHaNbHBIX KOMIETSHIINN, TOOMIPEHNE NHUIIUATHB.

Jlexyus — cHCTEMaTH4YeCcKOe, TOCJIEIOBATEIbHOE, MOHOJIOTHYECKOE  M3JI0KECHUE
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 HAUTH OTBETHI B PEKOMEHA0BaHHOM 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 y4eOHOM NeATeTbHOCTH, MPOBOAMMAs 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 MaTCpHalaMu, 4T00Bl MMETHh BO3MOKHOCTH 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,
akKLIEHTUPYS BHMMAaHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3naTh CTPYKTYpHPOBAHHBIE
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KOHCIICKTBI, BBIACIASA OCHOBHBIC HACHU, TCPMHUHBI U (bOpMy.]'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 HABBIKK UX MPAKTHYSCKOTO MPUMEHEHHUSI.

Homawmnee 3a0anue — HabOp 3a71a4 IO TEMaM HEJICIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3kd M Jydllle yYCBOMUTh MaTepuai. Mcmonb3oBaTh pa3inuyHble HUCTOYHUKU
uH(OpMaLIKH, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE 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 KOHCIIEKTaMH JieKIui (00paboTka TeKcTa), MOBTOPHOE M3YUYCHHE YUEOHBIX MAaTEPHAIIOB MIJIAHOB
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 anaiaus. Yacrp 2»

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

I[Ipome:xxyTouHnasi arrectauMsi MO AUCHUIUIMHE (MOAYJIIO) 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
OLICHKA 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.

Huctunnuua (Monyns) «MaremaTudeckuii ananmus. YacTe 2» B KaxJAOM CeMECTpe

OLCHUBACTCH CICAYIOIINM O6p2130M:

AKTHBHOCTH Bec |KoauuyecTtBo Onucanue
Jomamnnue 3amanus | 15% 14 HaGop 3azma4 o TeMam HeJenu
KontponbHbie 30% 3 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
paboTHI 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 2»: «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

ONEeKTPOHHBIA JOKYMEHT



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

ONEeKTPOHHBIA JOKYMEHT



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-
kne,uto ¥n € N |, — x| < Ca™. MoxHo nu yTeepxaaTh, UTo nocnegosaTenb-

HocTb { Iy, } cxo,qmcq?|

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 1 lol/ 211 6%
_o4
a4

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

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

0 D
T t

=1

3221 Jo1 2 3 4 5 6°

a) CrioBaMu OIUIIIK MOCJIE0BATEIBHOCTD 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 aHau3a

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
Cremyer mu OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOM 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) 3anuum 061acTh ONpeeeH!s U MHOKECTBO 3HaueHuit o6paTHoil Gpynkium £,

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).
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0) Hapucyii acku3 rpaduka ¢pynkiuu 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 TIOCIICAOBATEIILHOCTH {an}:

IC>0:VneNIkeN: |lap-a| <C

CrnemyeT i OTCIOJIA, YTO MOCIIEIOBATEILHOCTD {an} orpanudena? OOOCHYH CBOM OTBET.
[IpumepHbIe TOMANIHIE 3aJaHUS

Jlomamnee 3apanue 1.

O6nacTb onpefgeneHusa U o6nacTb 3HaYeHUIA

————
3AOAYA1 16ann

Haliau ecTecTBeHHyI0 06nacTk ONPEAENeHna U 0BNacTb 3Ha4YEHUH GYHKLMIA:
R |
a) (0,3 6anna) f(z) = o

6) (0,56anna) f(r) = /— arcsin (x + 3),

8) (0,26anna) f(z) =In(z+ 3).

O6paTHble GYHKLMK, KOMNO3ULUK GYHKLWMA

————
3ALAYA 2 2 Ganna

Haiiau o6patHyio dyHkumio f~ (), ecru:
a) (0,3 6anna) f(z) = “"’3

6) (0,3 6anna) f(z) \/——Z:L
8) (0,3 6anna) f(z) =1In (;;r +7),
r) (0,3 6anna) f(z) = .}r 5,

n) (0,8 6anna) f(z) = 2 —8r—3, z<4.

e——
3AJAYA 3 (16ann)

Jokaxw, 4To GyHKUMA y =

1+bz ABNAReTCA oBpaTHo camoii cebe, ecnu ab # —1.

lMpeobpasosaHua rpadpmUkos GYHKUNK

e ———
3A0AYA 4 16ann

Haiiau ebipaxkeHue ans dyHkumm f(z) = e + z?
a) nocne casura rpadmka Ha 3 eguHUUBl BNpaso,
6) nocne casura rpaduka Ha 5 eOUHIUL BNEBO,

B) nocne caBura rpaduka Ha 2 eAuHULBI BBEPX,

r} nocne cagura rpaduka Ha 4 eauHNLLI BHU3,
A) nocne pacTaxeHun rpaduka ot ock Oz 8 2 pasa,

e) nocne cxatua rpaduxa Kk ocu O B 2 pasa,
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#) nocne pactaxenws rpaduka ot ocw Oy & 2 pasa,

3) nocne cxarna rpaduka K ook Oy & 2 pasa.

*
3A0AYA S 16ann

Oau rpadmk dyHkun f(z) = asin(bz) + o rae » € [0;12]. ®yHkuua gocTuraet
MWHIMENEHOTO 3HA4YEHWA B Touke (3:5), @ Makcumanbtoro B Touke (9; 17).

Haiaw aHaqenmns a, bwu e

[ ] 2eomm

Hapucyn rpaduku GyHKuui:

a) y=3flz)+2

8 y—3-1f(),

o y=f(}=+2).

0 u=1(5-4),

roe rpaduk y = fx) umeeT Bua:
o

JlomamHee 3aganue 2.

Ceo#cTea GyHKUMA

*
IALAYAT 16ann

Jokasku, 4To ecnu [ — MOHOTCHHER PYHKUMA, TO KoMnosuumus g = f o f — BospacTalowan
PYHKUMA Ha KaXA0M MHTEPBANE, MAE OHa OnpefeneHa.

*
IALAYA 2 0,5 6anna

MprBean NPUMEp ABYX CTROM Bo3pacTalowmx Ha R dyHKUMIA, NPOM3BEAEHNE KOTOPEIX AB-
NAETCA CTPOro yEuIBAOWER dyHKUMER

*
3ALAYA 3 0,5 Ganna

MpuBeayn NpMMEp ABYX HEOr PAHUHEHHBIX BYHKUMIA [ 1 § TAKMX, YTO KOMNOSWULMA BYHKLMA
[ © g ABNAGTCA O PAHNYEHHOR.

*
IALAHA 4 16ann

JaHe gse orpaHnuenHbie GyHKUMKM [ 1 g, Npruém g(z) # 0.

a,
[

(0,4 Ganna) Jokaxu, 4To npon3senenre dyskumi fg — orpaninyenHan GyHKumA.

(0,6 6anna) Mpw KEKOM AONONHUTENBHOM YCNOBUM YHKLMA T ByAeT TakKe orpaHi-
YEHHOI By HKUMER? MNPUBEAM AOKA3ATENECTEO M KOHTPNPMMED. (B AaHHOM CITy a8 KOHTR-
APMMEP COCTOMT M3 GYHKUMIA [ 1 g TakKX, YTO TBOE [ONONHUTENEHOE YCNOBKE HE Bbi-

MNONHAETCA 1 QYHKLUMA % ABNAGTCA HEOMPaHWYEHHORA.)

*
3ALAYAS 16ann

Mokaxu, 4To Cneayiowme GyHKUMK ABNAKTCA HEYETHEIMM:
a) (046anna)y=1In{z= (-l <z < 1);

6) (066anna)y — In (JJ e g 1).

*
IALAHA 6 0,56ann

MaBecTHO, 4T GyHKUMA [ HE ABNABTCA HM YETHOR, HN HEUETHOR, @ GYHKUMA § — HEUETHaRA.
MookeT ni dyHKuMA [+ g Buite:

a) (0,2 6anna) uéTHoR;
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6) (0,3 6anna) HeuETHOR?

Ecnu MOXeT, To Npusenn npumep. ECnu He MOXET, TO A0KaXH,
3CKMU3bl KOMNO3MUKMA QYHKUMA

*
3ALOAYA T 16ann

MNocTpoii ackua rpadinka KOMNOIULN GYHKUMEA HA OCHOBAHUW BHANM3E UHTEPBANOB MOHO-
ToHHocTH: y = In (22 + 1)

" sapnana 16ann

MocTpoil ackK3 rpadKka KOMNOIMUMN QYHKUWIA HAE OCHOBAHUM BHANW33 WHTEPBAN0OB MOHO-
ToHHOCTH: y = arctg(z? — 4z)

*
FAOAYA 8 26anna

MNocTpoi 3CKK3 rpadHka KOMNOIUUWAN GYHKUMA Ha OCHOBEHWW SHANM3a HHTEPBANOB MOHO-
TOHHOCTH: Y = £=7 1= 5,

JomamnHee 3a1anue 3.

OnpegeneHke nocnefoBaTeNLHOCTH U cnocobbl ee 3afaHua

*
SAOAYAT 0,5 Ganna

Kakmne 13 umcen a = 79, b = 144, ¢ = 510, d = 2584 a8nR0TCA WigHami NoCNeaoBaTens-

HoCTH {an ) Takoi, yTo a) = ag = L, ap 9 = an + agy, n€ M?

Ceo#McTBa nocnegoBaTensHoOCTEN

*
SAOAHAZ 16ann

n+1
‘ [Ookam, 4To NOCNEA0BATENBHOCTD Un = (l + %) ABNAETCA CTPOMO YGbIBAIOWER.

" BALAHA 3 25 6anna

Dane nocnepgosatensHocTd {zo}, {un} {und, {vn}, npuudm u, = o + ¥, vn = Znin.
[okasku Unk ONPOBEPTHY YTEEPXAEHUS:

a,

[Ana Toro 4ToBbl NOCNEACBATENBHOCTE { un | BElNa CTPOMG BO3PACTAIOWEN A0CTATOMHO,
YToBbl NOCNEAOBATENBHOCTH {Tn } W {yn} BEINK CTPOro BOIPECTAIOLUMMM.
<)

Ana Tore 4Tobbl NocnencsaTensHocTs {un | Gbina cTporo yibisatowen Heofixogumo,
YTobkbl NOCNEROBATENEHOCTH {2, ) W {yn | Bbind yERBaOWMMA.

[inA Toro 4To66 NOCNEAOBATENEHOCT, { vy | Bbina CTPOro BO3PACTAIOWER A0CTATONHO,
UTOBEI NOCNEAOBATENEHOCTH {2y } 1 {1y} BEIK CTPOrO BO3PECTAIOLMMA.
o

[Ana Toro 4tobsl NOCNEROBATENEHOCTE {vy, | Bslna CTPOro BO3PacTakoWeil HeoBX0aM-
MO, YTOBEI NOCNEAOBATENLHOCTH {1} W {1, } BEIMK CTPOTO BO3PACTAIOLMMI.

n) MWagectHo, wto nocnegosatensHocTh {ry | i {1y | yousaot. ng toro utobsl {uy, } Gei-
na crporo yomBaowel Heobxogumo, 4Tolbl X0TA Obi 0fHE U3 NOCNEOOBATENBHOCTER

{Zn} wan {yn} Bbina cTpore yomBaroWwei.

*
SAOAHA 4 2 Ganna

YKakH, KEKME M3 CNEAYIOWMX YTEEPRKASHNH SKBMBANEHTHE TOMY, YTO NOCNEAOBATENS-
HOETE BFPaHHYEHa CBEpXY:

a) 3CeR:¥nel z, 5 C;

6) 3ICeRC>0:%¥nel x, <

8) JCER.C<t:¥nel =, <C:
N YCeR.C=>0%neM z,<C;
a) ACeR:AINeM:¥VnelMn=N z, <C;

e) dCeR:VYneM || <C.

Kakue 13 yTBep#AeHUA ABNAKTCA A0CTATOYHLIMW ANA TOrQ, YToSkl NOCNE0BaTENEHOCTE
Geina orpaHuyeHa ceepxy?

*
3A0AYAS 16ann

Bephbl N1 cnegyiowme yTeepxaeHna? Ecnv BepHO, TO SOKEXMW; ECNM HEBEPHO, TO NPHBS4M

KOHTRNPMMED.

a) Ecnu Ty v yn —HEOrpaHWUEHHBIE NOCNEA0BATENBHOCTH, TO MOCNEA0BATENBHOCTD 2y —
T + Yn TAKKE ABNAETCA HEOM PAHMUYEHHON.

6) Ecnu nocnegoBaTtensHOCTe Ty OFPaHWMYEHa, 38 NOCNEL0BATENLHOCTE Iy — HE OFpaHu-
4eHa, TO NOCNeQOBATENBHOCTE 2y = Tp + Yn HE OTPaHWYEHA.

8) Ecnu nocnegoBaTentHOCTs Ty OFPEHWYEHE, @ NOCNEL0BATENbHOCTD Yn — HE OrpaHH-
HEHa, TO NOCNEROBATENLHOCTE Iy = Tpln HE OFPaHUYEHE.

*
3A0AHA B 16ann

2
n -
| Mokaxwm, 4To nocneosaTensHocTs by = T HE ABNASTCA Of PAHUUYEHHOM.

3amanus 1J151 NPOMEKYTOUYHOM ATTECTANUM 110 JUCHMILIMHE (MOTYJII0)

Ne n/m 3ananue OTtBeT Kommnerenums
1 Omnpenenure TUI MPOCTPAHCTBA, B KOTOPOM (DYHKLIHUS €BKJIMJI0BO OIIK-4
3ajJjaHa Kak oToOpaxkenue u3 R”n B R. IIPOCTPAHCTBO

2 HazoBute nounsitue, Xxapakrepusyrouiee Npou3BOJHYIO
(hyHKITMM MHOTHX TTEPEMEHHBIX B TOUKE.

nuddepeHman

OIIK-4
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3 VYxaxute GopMyiy, ONHMCHBAIONIYIO MATPHILY YaCTHBIX MaTpuia Jxkobu OIIK-4
MIPOU3BOIHBIX (DYHKLIUU HECKOJIBKUX IIEPEMEHHBIX.

4 Omnpenenute, Kak Ha3bIBaeTCs GYHKIU, 3aaromast BEKTOp- OIIK-4
TPAaeKTOPHIO B IPOCTPAHCTBE C TIOMOUIBIO BEKTOPHBIX ¢byHKUMSA
3HAYCHHH.

5 HazoBute MeTon onTuMu3anum, He UMEIOIIUN 0e3yciioBHas OIIK-4
OrpaHNUYCHUN Ha 00JIACTH ONPENCIICHHS. ONTUMH3ALINS

6 Kak Ha3piBaeTcs METO/ MOMCKA SKCTpeMyMa QyHKIMK TIpU yCIIOBHAs OIIK-4
HJIWYUU OTPaHHYCHUN? ONTUMH3ALHS

7 VYkaxxkuTe BUJ UHTETpaia, KOTOPBIA HE UIMEET KOHKPETHBIX | HEONpeneaéHHbI OIIK-4
TpaHHILl UHTETPUPOBAHUSL. i uHTETpan

8 HazoBute TeopeMy, 00eCnIeunBaIONIyIO CYIECTBOBAHUE U TeopeMa OIIK-4
€IMHCTBEHHOCTbH peleHus 1u¢epeHInanbHOTO [Mukapa
YpaBHECHHS.

9 Kak Ha3piBaeTCs MpOCTPaHCTBO C HOPMOH, SKBUBAJICHTHOW | HOPMHUPOBaHHOE OIIK-4
eBKJINJI0BOI HOpME B R"n? MPOCTPAHCTBO

10 | HazoBuTe cBOICTBO ()yHKIIMU HECKOJIBKUX NIEPEMEHHBIX, HEIPEPBIBHOCTD OIIK-4
MIpU KOTOPOM Tipezie QYHKINU B TOUKE paBEH 3HAYCHUIO
(YHKLIWY B 3TOH TOUKE.

11 | Kak Ha3wiBaeTcst oToOpaskeHue, Ui KOTOPOTO CyIecTByeT | muddepeHuupy [K-2
JTUHEHHOE MPUOIIKEHNE C OCTATOYHBIM YJICHOM, emMoe
CTPEMSIIMMCSI K HYJIIO OBICTpee apryMeHTa? 0TOOpaKCHUE

12 | YkaxuTe MOHATHE, ONMHCHIBAIOIIEE TPATUEHT (PYHKITUN BEKTOD [K-2
HECKOJIbKHX IEPEMEHHBIX. rpajiveHTa

13 | Ha3oBuTe mpuHIMII, TApaHTUPYIOIINH CKATHE MIPUHLIUIT [K-2
0TOOpaXeHUsI B METPUIECKOM MPOCTPAHCTBE. COKUMAIOIINX

0TOOpaKCHHIA

14 | Kax Ha3wiBaeTcs (GyHKIHSI, UCTIOIB3yeMast JJIsT IOUCKa hyHKIIS [K-2
YCJIOBHOT'O DKCTPEMYMa C MOMOIIBI0 MHOKHUTEIICH? Jlarpanxa

15 | VkaxuTe THI UHTErpasa, IPUMEHIEMOT0 JJIsl H3MEPCHUS KpaTHBIN [K-2
00BéMa B R”n ¢ momomsio mepsl Jlebera. WHTErpal

16 | HasoBute TeopeMy, KOTOpasi MO3BOJISIET MEHATH IOPAIOK TeopeMa [1K-2
WHTETPUPOBAHMUS B IOBTOPHBIX HHTETPAIAX. OyouHu

17 | Kak Ha3biBaeTcst popma, IprUMeHsiemMast JJist JudepeHnnans [K-2
OPHEHTHUPOBAHHOI'O MHTErprpoBaHus B R n? Has popma

18 YKaxuTe TeopemMy, CBA3bIBAIOILYIO HHTETPaAJl MO TPAHULIE teopema Ctokca IK-2
TeJa C MHTErPaJIoM 10 CaMOMY Tedy.

19 | Ha3oBuTe noHsTHE, XapaKTEPU3YIOLIEE CXOAUMOCTb CXOZIUMOCTb [1K-2
MOCJIEI0BAaTENbHOCTH TOUEK B R n.

20 | Kak Ha3bIBaeTCs psifl, MPECTABISIFOIIUN (DYHKIIUIO B BHJIE psx Teitnopa [K-2

CYMMBI CTCIICHHBIX YJICHOB OKOJIO TOYKU?
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