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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PabGouass mnporpamma aucuuruiebsl (Moayns) «Maremaruueckuit anHanu3. Yacte 1.
[IponBuHYTHII ypOBEHB» COCTaBlieHa B COOTBETCTBHH C (peepalibHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM BBICHIETO O0Opa3oBaHus — OakajlaBpuaT IO HAaIPABICHHIO
noarotoBku 38.03.05 busnec-undopmartuka, npoduins buzHec W aHAIMTHKA, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BbIciIero oOpasoBanus Poccuiickoit denepanuu Ne 838 ot
29.07.2020 rona.

N3yuenne aucummiuuHbl (Moayns) «Maremarnuyeckuit ananu3. Yacts 1. IlpoaBunyThIil
YPOBEHB» SBIIETCS OCHOBOM JUIsi MHOTHUX JPYIMX MaTeMaTUYECKUX IUCIHUIUIMH M Hay4HBIX
HanpaBJIeHUH, BKIOYas (U3UKY, SKOHOMHUKY W WH)KCHEpHbIE HAayKH. J[MCIMIIIMHA pa3BUBaET
AQHAIUTUYECKOE W KPUTHUECKOE MBIIUICHUE, YTO SBIISETCS BAXXKHBIM HABBIKOM JUIS PEILEHUs
CJIO’KHBIX 33/1a4 B Pa3IMYHBIX cepax.

MecTo TMCHUIJIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosmas nucuuminHa (MoayIb) BKIIOYEHA YYEOHBIH MIIaH MO IporpaMme MOJArOTOBKU
OakanmaBpuata no Harpasineruo 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTuka
Y BXOJIUT B 00513aTeNbHYIO YacTh bioka 1, Kak TUCHUIITMHA IO BRIOODY.

Jucnunnuza (Moaynb) uzydaercs Ha 1 kypce B 1 cemectpe.

Heap u3ydyeHUusl TUCHUILIMHBI (MOAYJsi): B (OPMUPOBAHUHU TIyOOKOTO MOHHMAaHHS
IPEeNIOB, HEMPEPBIBHOCTH, MTPOU3BOIHBIX M HHTETPAJIOB, a TAK)KE MX IPUMEHEHHUS B PA3ITUIHBIX
00JIaCTSAX HAYKU M TEXHHKH.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— (dopMupoBaHre TOHMMAaHWE TEPMHUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCCIIeIOBaHNEM (YHKIIMU HA SKCTPEMYM U BBITYKJIOCTb, TIOCTPOCHUE TPahUKOB PYHKIIUN U HX
aHaJIM3 C TIOMOILBIO IIPOU3BOTHON;

— oO0ydeHHe HaBBIKAM BBIYMCIICHHS NpEAeia MOCIEAOBAaTEeIbHOCTH M (YHKIUH,
uccleoBaHus (PYHKIIMH Ha HEMTPEPBIBHOCTH U TP PEpEeHITUPYEMOCTb;

— TMpHUMEHEHHWE TPOU3BOAHBIX K WCCICNOBAaHUI0 (YHKIMI ¥ TIOCTpOCHHE Tpaduk
¢bynkuuit, npumenenue Gopmynsl Teinopa kK HaX0XkKIEHHUIO PEIETOB U IpyToe.

B pe3yabTare ocBOeHUs1 TUCHMILIMHBI (MOYJis1) B 1 ceMecTpe 00yUalonuiicst J0/IKeH:

3Hamy:

— AKCHMOMATHUYECKOE IOCTPOEHUE MHOYKECTBA ACHCTBUTEIBHBIX YHCEN U €r0 KIIIOUEBBIE
CBOIcTBa (IIOJIHOTA, ApXUMENOBOCTb), a TakKe Oa30Bble OINEpallud U TEeOMETPUYECKYIO
MHTEPIPETALNIO KOMIIJIEKCHBIX YHCET;

— ONpeAereHus U HKBHUBAJICHTHbIE KPUTEPHHM CXOJUMOCTH U (DyHIaMEHTaIbHOCTH
MoCJIeIOBaTeIbHOCTEN M QyHKIUK (B ToM uucie kputepui Komm, ompeneneHnue mpezaena mo
I'eitne u mo Koum);

— OCHOBHBIE TOIIOJOTUYECKUE NOHATHA Ha R: OTKpBITBIE M 3aMKHYTblE MHOXKECTBA,
KOMITAaKTHOCTH (Teopema bonbiiano—Beiiepmitpacca, Teopema I'eitne—bopers), CBI3HOCTB;

— (yHIaMeHTalbHbIE TeopeMbl AU PepeHInanbHOr0 U HHTETPAILHOTO HCUHUCICHUS:
TeopeMbl Beliepmitpacca, bonbiiano—Komm, Jlarpanxka, Herotona—JIeiiOHuIa, a Takke yCIOBUs
MPUMEHUMOCTH TNpaBuia Jlonurtasns u TeopeM o CpelHEM 3HAYCHUH;

— OCHOBHBIE Pe3yJIbTaThl TEOPUU PSAAOB: IPU3HAKU CXOIUMOCTH (cpaBHeHMsI, [lamambepa,
Komm, wuHTerpanbHblil), TeopeMy Pumana o0 yciaoBHOM cxogumoctu, Teopemy CroyHa—
Beiiepmrpacca, kputepuii Koy paBHOMEPHOI CXOIUMOCTH.

ymembv:

— JI0Ka3bIBaTh CXOJUMOCTb (WM PacXOJUMOCTh) MOCIEA0BaTENbHOCTEN M (QYHKIUH,
ucnonb3ys e-N- u e-d-onpenenenus, a Takxke kpurepuid Komy;

ONEeKTPOHHBIA JOKYMEHT



— wucciefoBaTh  (QYHKIMM  HAa  HENPEPBIBHOCTh,  JU(PPEpeHIpyeMOCTh U
UHTETPUPYEMOCTh; TPHMEHSATh OCHOBHBIE TEOpEMbl (O TPOMEKYTOYHOM 3HAUYEHUH, 00
IKCTpEMyMax, O CPeTHEM 3HAYCHUH) [Tl aHAJIM3a CBOMCTB (PYHKIMIT HA OTpE3KaxX U KOMITAKTaXx;

— BBIUMCJIATH TPOU3BOAHBIE W auddepeHnuanbl, CTPOUTh paszinokeHus Teisopa,
UCCIIEIOBATh BBIYKJIOCTh M TOYKU IMEperuda, MPUMEHATh MpaBuiio Jlomurans Ais pacKphITUS
HEOIPeIeIEHHOCTEIH;

— HaxOAWTh  HEONpENeNIEHHBbIE  WHTErpaibl  (METOIbI  3aMEHBl  IIEPEMEHHOWM,
WHTETPUPOBAHUS 110 YACTSM, PAIlMOHATBHBIC H TPUTOHOMETPHUICCKUE TIOJICTAHOBKH ), BBIYUCIIATH
orpeneéHHbIC K HECOOCTBEHHBIC HHTETPAJIBI, UCCIIEIOBATh UX CXOJAUMOCTD, TU(PPEPEHIIMPOBATH
MHTETPAJIBI C TapaMETPOM;

— aHAIM3MPOBATh CXOJMMOCTb YHCIOBBIX W (YHKUMOHAIBHBIX pAIOB, IMPOBEPSTH
PaBHOMEPHYIO CXOAMMOCTH (10 Tpu3HaKy Belepmrpacca, mo kputeputo Komm), paborats co
CTCTICHHBIMU  psAfaMd  (HAaXOAMTh  PAAMyC  CXOAMMOCTH,  BBIIOJHATH  MOWIEHHOE
nuddepeHIMpoOBaHUE U HHTETPUPOBAHHUE).

enademp:

— AHAINTUYECKON KYIbTYypOWl CTPOTOT0 MAaTEMaTHYEeCKOTO PAaCCYKICHHS: CTPOHTH
JIOTHYECKU TIOJHBIC JIOKA3aTeNbCTBA, pa3indarh HEOOXOAMMBIE M JOCTATOYHBIC YCIOBHS,
KOPPEKTHO HCIIOJIb30BaTh KBAHTOPHI U JIOTUYECKUE OTPUIIAHHS;

— HaBBIKOM IEPEX0ja MEXKAY IUCKPETHBIMU M HETPEPHIBHBIMH CTPYKTYpaMH: BUICTH
AQHAJIOTUH MEX1y CYMMaMHU U MHTETPAJIaMH, MTOCIICIOBATEIBHOCTSIMU U (YHKIUAMHU, KOHCYHBIMH
Pa3HOCTSIMH | ITPOU3BOIHBIMH;

— TMPAaKTHKOH TIOCTPOCHMS OICHOK M KOHTPIPHUMEPOB: MOAOMpaTh (QYHKIUH W
MOCJIEIOBATEIPHOCTH, WJUTIOCTPUPYIONIME TPAHUIBI TPUMEHHMOCTH TeopeM (Hampumep,
HEeNpephIBHBIE, HO HUTE He TuddepeHIrpyeMbie GyHKIIIH);

— HHCTPYMEHTApHUEM allpOKCUMAIUH: HCIIOJIb30BaTh MMOJMHOMBI Teiiopa u CTerneHHbIe
pABl s MPUOTVMOKEHHBIX BBIYUCIICHUN, OICHUBATh OCTATOYHBIM WICH, MPUMEHSITH TCOPEMY
Croyna—BeiiepmTpacca kak 000CHOBaHUE MOJIMHOMHUAIBHOMN allpOKCUMAIIHH;

— MAaTeMaTU4eCKOH THMOKOCThIO: HMHTEPIPETUPOBATh ONPEACICHUS W TEOPEMBbI B
Pa3IMYHBIX KOHTEKCTaX — OT TEOPETHUECKUX (TOMONOTUs R) 10 MPUKITATHBIX (ACHMITTOTHYECKHA
aHaJIU3, UHTETPaIbl C MapaMeTpoM B (PU3UKE U MAIIMHHOM OOYYECHHH).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylbTaTe OCBOCHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Kommnerenuus Coaepsxanue KOMIeTeHIMH HNupnxartop IlepedyeHb MiIaHUpPyeMbIX
KOMIIETCHIIUHA pe3yjabTaToB Oﬁy'{eH]{lﬂ 1o
AUCUMILIMHE (MOAYJIIO)
OIIK-4. CriocobeH MoOHUMATh MPHUHIIMITBI OIIK-4.1. 3HaeT OCHOBHBIE TIPUHITUIIBI
paboThI HHPOPMALIOHHBIX paboThl HHOOPMALIMOHHBIX
TCXHOJIOTHH, NUCIIOJIb30BaTh TEXHOJOTUHN U UX BJIUSIHUE HA
HH()OPMAITHIO, METOIBI 1 GU3HEC-TIPOLIECCI
mporpaMMHBIE CPECTBA ee cOopa, OIIK-4.2. VYMeeT UCIIOIB30BaTh METOBI
00paboTKu ¥ aHAIH3A IS
UH()OPMALMOHHO-aHATTUTUYECKON 1 TIPOTPAaMMHBIC CPEACTBA JUIA
10 LICPYKH IPHHATH cOopa, 00paboTKH U aHAITH3A
YIOPABICHYECKUX PEILICHUN uH(popMarliH, obecreynBas
KaueCTBEHHYIO
nH(pOpMaMOHHO-
AHATUTUYECKYIO MOAJIEPIKKY
OIIK-4.3. MMeer nmpakTHYECKU OIIBIT B
MIPUMEHEHUU aHATTUTUYECKUX
WHCTPYMEHTOB JIJIsl TTO/IJIEPIKKHU
MPUHSTHS YIPABICHUECKUX
pelleHnii B OpraHu3aImsx
IIK-2. Crnioco0eH UCroab30BaTh IIK-2.1. 3HaeT OCHOBHBIE
COOTBETCTBYIOIIUN MaTeMaTHUYeCKHUe METOIbI U
MaTeMaTUYeCKHil anmnapar u MHCTPYMEHTAJIbHBIE CPEJICTBA,
WHCTPYMEHTAJIbHBIEC CPE/ICTBA MIpUMEHsIeMbIe 1J11 00paboTKU
JUIst 00paboTKH, aHAIN3A U U aHaJn3a nHpopManuu
cUcTeMaTu3alu HHpopmManuu [1K-2.2. Ywmeer spexTuBHO
10 TEME MCCIIEOBAaHUS ISt HCIIOJIb30BaTh
pelIeHus 3a1a4y MaTeMaTUYeCKH annapar Juist
npodeccuoHaNbHOM CHUCTEMaTU3aluu JaHHBIX U
NeSTeTbHOCTH perieHus: mpo(eccCHoHaTbHBIX
3aj1a4u
IK-2.3. HMMeer mpakTHYECKUM OIBIT

paboThl C THCTPYMEHTaMU
aHajM3a MH(GOpMAIMU B
paMKax Mcciae10BaTeIbCKUX
IIPOEKTOB
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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 JlelicTBUTEIbHBIE YMCIIA 12 12 18 JlomarirHee 3amanne
Y TIPEJICIIBI
2 HenpepriBHOCTS N 16 16 2 16 Jomainee 3aganue
muddepeHnpoBaHme KoHnTponbsHas
pabota
JlaGoparopHuas
pabora
3 WuTerpupoBaHue 16 16 2 16 JomaliHee 3aaHue
KonTponbphas
pabota
Jlaboparopras
paboTa
4 Psinpr n 10 16 2 16 JlomarirHee 3amanue
(yHKIMOHATBHAS KonnoxBuym
CXOJIMMOCTb
IK3amen 4
Hmozo: 54 60 10 66
Obvem oucuunaunsl (Mooyis) 190
(6 ak. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/m | HammenoBaHue paszjgesia Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM

AUCHUNJIMHBI (MOLYJIs1)

1 [HeiictButenbubie uncna u | [lonstue MHOXKecTBa/ AkcMoMaTrka R 1 komriekcHble uncia. [Ipenesns
MpEAeIIbI nocnenoBatenbHocTed u kputepuid Komm. Tononorus R:
OTKPBIThIE/3aMKHYThIE MHOYKECTBA M KOMITAKTHI
2 HenpepsIBHOCTE 1 HenpepeiBHble GyHKINHT 1 UX nipenenbl. CBoiicTBa PyHKIHMN HA KOMITAKTaX U
Qg depeHunpoBaHe pacupenHas npsmas. [IponsBoanas, nuddepennnan 1 OCHOBHbBIE TEOPEMBI.
[TpaBuio Jlonutans, nonrHoM Teisiopa U BBITYKIOCTh
3 WNHTerpupoBanue Heonpenené€nuplit nHTErpa: MeToapl M TeXHUKHU. Onpene’aéHHbIN HHTEeTpall:
KpuTepuu u cBoiicTBa. Teopema Hetorona—JleliOHMIIa 1 HHTETPAIIEI C
napamerpamu. HecoOcTBEHHbBIE HHTETPAJIbl U MX CXOAMMOCTh
4 Psinpl u pyHkumoHanbHas | UMCIOBBIE PSJIBI: CXOMUMOCTD U MPU3HAKH. Y CIOBHAS CXOJAUMOCTh U

CXOINMOCTD

Teopema Pumana. PaBHoMepHas cxoauMocTs PyHKIHI U €€ TpUMEHEHHE.
Crenennsle psjibl U TeopeMa Ctoyna—Beiiepmrpacca
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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.

Ocnosnas numepamypa:

1. 3opuuy, B. A. Maremarnueckuii ananus. Yactep | : yueObnuk / B. A. 3opuu. - 11-e u3z.,
ucnp. - Mocksa : MITHMO, 2021. - 564 c. - ISBN 978-5-4439-3304-7. - TekcT : 2JIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1900074.

2. 3opuu, B. A. Marematuueckuii ananu3. Yacte Il : yueOnuk / B. A. 3opuu. - 11-e usn,
uctp. - Mocksa : MITHMO, 2021. - 676 c. - ISBN 978-5-4439-3305-4. - TekcT : 371€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1900075.

3. Iunayes, B. C. Maremarudeckuii ananus. Teopus u npakTuka : yaueoHoe nmocoodue / B.C.
[HunageB. — 3-e u3a. — Mocksa : UHOPA-M, 2026. — 351 c¢. — (Bsiciiee o6pa3oBanue). —
DOl 10.12737/5267. - ISBN 978-5-16-010073-9. - Tekct : oaaektponHbii. - URL:
https://znanium.ru/catalog/product/2235902.

Jlonoanumensnasn numepamypa:
1. Kankaesa, JI. C. Maremaruueckuii aHanu3: Teopus MHpeneson, nuddepeHranTsHoe

ucuucienue : yaeonuk mns By3oB / JI. C. KamkaeBa. — 2-e m3n., ucnp. u gomn. — MoOcCkBa :
WznatenbctBo FOpaiit, 2025. — 246 c. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-04898-8.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas matdopma HOpait [caiit]. — URL:

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

2. HuxutuH, A. A. MaremaTHuecKuil aHau3. YTIyOJIeHHBINH KypC : YIeOHUK U TIPAaKTUKYM
i By30B / A. A. Hukutus, B. B. ®omuueB. — 2-e u3z., ucnp. u gon. — Mocksa : M3garenscTBo
FOpaiir, 2025. — 456 c. — (Bricmee oopazoBanne). — ISBN 978-5-534-19274-2. — Texkcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U 00ecIieurBarolei IpoBeieHNe Beex
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MIOMEIICHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHUs U MPO(YUIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH Ui MPEICTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

Wzydenune qucuumianHbl (MOyst) oOecrieyuBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;
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— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHUYECKUMH KaJlbKYJISATOPaMU;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUYAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YUYAIONINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISl MCIIOJIb30BAaHUS WHBAIMJAMHM M JIMI[AMU C OIPAHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedueHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTeNbHYI0  CpEeay
YHuBepcurera.

OOyyarommMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(ecCHOHAIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasa Ccbuika
(M3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gaussix mus | T-cnenuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

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

6. | Mudopmanuonnas cucrema "Exannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam"

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

8. | ®enepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHbr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYIICCTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensnonHOE
Bpay3sepsbI:
SAnnexc.Bpaysep OTEUECTBEHHOE | CBOOOHO pacpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
IporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4€Ta BPEMEHM:
Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucreMbl ynpaBjieHHsI 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 | sapy6exnoe | nurensnonHoe
CnpaBo4YHO-TIPABOBBIE CHCTEMBI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
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http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Koncynerantllntoc: cipaBouHO-TIpaBoBas OTEUECTBEHHOE | JIMIICH3UOHHOE

crcTeMa

Cpe/cTBa AHTHBMPYCHO# 3aLUTHI:

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

Cpennbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThbI MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CucrteMbl ynpasjeHus1 0ubanorpadudeckoii nugopmMmanueii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeToanuyecKkue U OIleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4alOUIUXCS 10 OCBOEHUIO TUCIHUILIMHBI (MOYJIs1)

B nponecce u3yueHus IUCUMIUIMHBI (Monayis) «Maremarnyeckuil ananmus3. Yacte 1.
[IponBUHYTHIM ypOoBEHb» B paMKaX TEKYIIEro KOHTPOJS YCIEBAEMOCTH B KaXKJIOM CEMECTpe
UCMOJB3YIOTCSl Takue BHIbl Y4eOHOH paboOThl, Kak JIEKLHUs, CEMUHAphl, KOJUIOKBUYMBI,
KOHTPOJIbHBIE PA0OTHI U JJOMAIITHHE 3aJaHUs], a TAK)KE Pa3JIMUHbIE BUIbI CAMOCTOSTEIIbHON PadOThI
oOyyaroluxcst 10 3aJaHUI0 [pernojaBarels, HalpaBl€HHblE Ha pa3BUTHE HABBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE NMPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MOOUIPEHNE NHULINATHB.

Jlexyus — cHCTEMAaTHYEeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIICKT JISKIWHA: KPaTKO W CXEMaTUIHO
¢dbuKkcUpoBaTh 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 PEKOMEHA0BaHHOM nuteparype. Ecnu
pa3o0parbcsi B Marepuaje He yJaercs, cieayeT chopMyIHpoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYJIbTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 hopma y4eOHOM NEeATeTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMojaBaTesis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlist ycrienrHoi MOATOTOBKY K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
r1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Konnokseuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,
B mnpomecce moAaroTtoBkM 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.

Jlabopamopnas paboma — y4eOHOE 3aHITHE, HAIIPABICHHOE HA MPAKTHYECKOE 3aKPETIJICHHUE
TEOPETUYECKUX 3HAHUUN uyepe3 BBIIOJHEHUE SKCIEPUMEHTAIBHBIX WM MPOEKTHBIX 3aJaHuil. B
xoJie abopaTOpHON pabOTHl CTYAEHTHI MPOBOJAT aHAIM3, pa3pabOTKy HIIM TECTUPOBAHHE
MPOrPaMMHOT0 KO0J1a, U3yUYEHHOT0 B paMKax Kypca.

[lepen BbImoNHEHNEM JTa00OPATOPHON PabOTH HEOOXOAUMO BHUMATEIHHO 03HAKOMHTHCS C
TEOPETUUYECKHM MAaTepualioM U METOJIMYECKUMH YyKa3aHUSIMHU. PexkomMeHayeTcsi H3y4uTh
UCIIOJIb3YEMbIE MHCTPYMEHTBI M TEXHOJIOTUY /Il YBEPEHHOI'0 UX IPUMEHEHUs Ha npaktuke. [lpu
BO3HHKHOBEHHUH BOIPOCOB CJIEyeT 00paIaThcs K MPernojaBaTelio Jisl OTy4eHUs Pa3bsiCHEHH

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

[lpu pabore Ham JOMAIIHUMH 33JaHUSIMH  Ba)KHO BHUMATEIbHO O3HAKOMHUTHCS C
Tp€6OBaHI/IHMI/I U CpOKaMH BBIIIOJIHCHUS. PGKOMCHI[yeTCSI pa36I/IBaTI) 3alaHus Ha DTallbl, YTOOEI
n30eKaTh MEPErpy3Kd W JIy4Yille YCBOUTH Marepuai. Mcrosb30BaTh pa3iuyHble UCTOYHUKH
UH(OpPMAaILIKH, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 0osee TIy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4EHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH [P MUHUMAJIFHOM yYaCTHUHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT padoTy
C KOHCIEKTaMH JIeKuii (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUaJIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIETOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MOJIy.]'IlO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIICTCHIMI 1O
mucuuniaune (Moayaw) «MaremaTuueckuii ananu3. Yacre 1. [IpoaBuHyTHI YPOBEHb»

OrneHuBaHue YpOBHsS Y4eOHBIX JOCTHKEHHH, oOydaromuxcs Mo AUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISICTCA B BUJE TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTalud B
KaKJIOM CEMECTPE.

IIpome:xxyTouHnasi arrectauMsi 1O JAUCHUIUIMHE (MOAYNIIO) B KaXJIOM CEMECTpE
ocymiecTBisiercss B (opMe IK3ameHa, TIpU OSTOM NPOBOAMUTCA OLEHKA KOMIETEHIIMH,
c(hOpPMHUPOBAHHBIX O TUCITUILINHE.

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIIEBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[CC}ITI/I63.J'IJ'IBH3H IIKajla OUHCHHUBAHUSA, KOTOpAsA COOTHOCHUTCA C Tpa,[II/ILII/IOHHOﬁ
MATUOAIBHOM IIKAI0M CIICAYIOUM O6p8.30M, €CJIM UHOC HC YKa3aHO B cnﬂna6yce JUCHUIIIIMHBI.

JecatudasnbHasi  [lsarnéanabHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJIIO)
10 O1immyHO CTyIeHT TMOJHOCTHIO BIIAJCET 3HAHUSMHU, M3JIOKECHHBIMH B
9 OTIUYHO paboueiil mporpamMme, 1 TIIyOOKO OCMBICISET AUCHUILIMHY. OH
8 OTAMYHO CaMOCTOSITEIbHO U JIOTUYECKH II0CJIE0BATEIbHO OTBEUAET Ha
BC€ BOIIPOCHI, AKIICHTUPYSA BHUMAaHHWEC Ha HanboJsee BayKHOM.
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

YMeer aHanM3UpOBaTh, KJ1acCU(UIMPOBATH,

KOHKPETH3HpPOBAaTh W

CPaBHHBATB,
0000111aTh,
W3YYCHHBI MaTepuas, BBIJAENSS KIIOYCBBIE MOMEHTBI U

CUCTEMATU3NPOBATh

yCTaHaBJIMUBas CBs3HU. YeTko

hopmymupyet
pe3ynbTaThl AHAIM30B M JPYTHX HCCICAOBaHHH, a TaKKe

MMPUYINHHO-CJIICACTBCHHBIC

OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pemaer cioxkHble 3amaud. CTyIEeHT XOpOII0 3HAKOM C
METOJIaMH UCCIICIOBAHMS, HEOOXOIUMBIMHU JIJIS IPAKTUYCCKOMN
JIESTEIPHOCTH, U YMEET CBS3BIBATh TEOPETHUUYECKUE ACTICKTHI

TUCIIATIINHBI (MOAYIIS) C IPAKTUIECKUMH 3a7jauaMHu.

Xoporiio

Xoporo

Crynent obnajgaer 3HAHHSAMHU TPEAMETa MOYTH B IMOTHOM
o0bemMe paboueii mporpaMMbl U CAMOCTOSITEIBHO, JTOTHYECKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoJee 3HaYMMBIX MOMEHTaX.
OH yMeeT aHaIM3UPOBaTh, CPAaBHUBATH, KIIACCUPHUITUPOBATH,
0000m1aTh, KOHKPETH3UPOBATh H  CHCTEMATH3HPOBATH
W3yUYCHHBI MaTepuai, BBIACTSS €ro KIOYeBbIe acleKThl
yCTaHaBIIUBas CBSI3U.

@opMyJIMpyeT CBOU OTBETHI, YBEPEHHO HHTEPIPETUPYET

MIPUYUHHO-CJIICACTBECHHBIC

pe3ylbTaThl AHAIM30B W JIPYTMX MCCICAOBAHMH, a TaKKe
pEeLIaeT CI0XKHBIE CUTYyalHOHHbIE 3a7a4u. CTYyIEHT XOPOLIO
3HaKOM C METOJIaMH HCCIICAOBAHUS, HEOOXOIUMBIMH IS

ymeer
npeaMera C  MPaKTUYECKUMU

HpaKTH‘{CCKOﬁ JCATCIBbHOCTH, n CBA3bIBATh

TCOPECTUYCCKUEC ACICKThI

3agadyaMu.

5 Y 10BIETBOPUTENHHO

4 Y IOBIETBOPHUTEIHHO

CryneHt obnanaet 6a30BbIMH 3HAHHUSMU IO TUCIUIUIMHE, HO

UCIIBITBIBACT TPYIHOCTH HPH CAMOCTOSTEIBbHBIX OTBETaX M
WCTONB3YeT HEeTOYHbIe GopMynupoBKH. B Xome oTBeTOB OH
JOIyCKaeT OIIMOKH, Kacaromuecs CyTH BOrpocoB. CTyaeHT
CrIoco0eH periaTh TOJIbKO CaMble MPOCTHIC 33/1a4H U BIaJeeT
JIMIIb MUHUMAJIbHBIM Ha60pOM METOA0B UCCJIICAOBAHNUA.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIAZCII 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10
npeaAMEeTy U HE MOXKCT OTBCTUTb HaA BOIIPOCHI, JAKE CCIIN
npenoagaBaTeiib 3a41acT

JOIIOJIHUTCIIBHBIC HaBOJAIIHUEC

BOIIPOCHL.

Jucnunnmna (Moaynb) «Martematnueckuil aHanus. Yacte 1. IIponBUHYTHI ypOBEHb» B
KaXJIOM CEMECTpEe OLICHUBAETCS CIIEYIOLUM 00pa3oM:

AKTHBHOCTH Bec |KoauuyectBo Onucanne
Homarmrave 3amanus | 15% 14 HaGop 3amad o remam Henenu
KonTponbHbie 25% 2 [Mucesmennas pabota ¢ HabOpoM 3a/ad, KOTOPBIE HY)KHO
paboTEHI PELIUTh 332 OTPAaHUYEHHOE BpEeMS
JlaboparopHas 10% 2 3ajaHus Ha BBHIIOJIHEHHUE SKCTIEPUMEHTATbHBIX WIN
pabora MPOEKTHBIX pabOT C aHAIHM30M, pa3paboTKON WK

TECTHPOBAHHEM KOJIa.

Komnoksuym 15% 1 YCTHBIE OTBETHI Ha BOIPOCHI, CIUCOK KOTOPBIX U3BECTEH

CTYJEHTY 3apaHee
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AKTHBHOCTH

Bec

KoanuectBo

Onucanne

DK3aMeH

35%

1

[Mucermennas pabota ¢ HabOpOM 3a/1ad, KOTOPBIE HYKHO
PEIINTH 32 OTPaHUIEHHOE BPEMSI

®opmyia pacuéTa UTOrOBOI ONEHKH MO AUCHUIUIAHE (MOayJaw) «MaTeMaTH4yecKuii
ananu3. Yacrs 1. IlpoaBunyrthiii ypoBenb». «0,15 Xcpemnee 3a nomaiiHue 3agaHus +
0,25 x cpennee 3a KOHTpodbHBIE paboTel + 0,1 X cpemHee 3a mabopaTopHbie pabOTHI +
0,15 x koutokBuyM + 0,35 X sK3aMeH».
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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

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}:

3C>0:¥YneNIkeN: |ap-ap| <C
CrnemyeT i OTCIOJIA, YTO MOCIIEIOBATEILHOCTD {an} orpanudena? OOOCHYH CBOM OTBET.
[IpumepHbIe TOMANIHIE 3aJaHUS

Jlomamnee 3apanue 1.

3A0AYA 1 16ann

Wecnenyitte Ha GyHAEMEHTANBHOCTS CREAYHIOUME NOCNEA0BATENEHOCTI

1 cos 1!l cos2! cosn!
e T n(n + 1)
PR +1
T n!
3. a,=07--7

S —

n

3ANAYA 2 16ann

Hairmu linsup xy,, lim inf o, rae

o= S (3 )
2 7”2 cog 2T
TS 142 08 =3

3ALAMAZ 16ann

Hainure BCe YACTUUHBIE NPEAENE! Y NOENEAOBATENEHOCTH

149 1 24 49 1 124 249

3ANAYA 4 16ann

[Laka nocneaosatensHoCTs (i, ):
@1, 02,05, .« O], Oy i), ...

MoCTROUTE HUCNOBYIO NOCNEA0BATENEHOCTE, ANA KOTOPCH BCE 3NeMEHTH AaHHOH NocneaoeaTensHoCTH (i, )
ABNAIOTCA €€ YaCTUYHbIMKM Npegenamu. Kakne elwé yacTuuHbie npeaens 06A3aTensHo MMeeT aHHas nocne-
[OBATENLHOCTL?

3AOAYAS 16ann

[oka3saTs, 4To NGCNEAOBATENBHOCTH (2 ), (Un ). FAE Uy = Iy /7L MMEIOT OAHM M TE e YaCTUYHbIE NPEAensl.

3AAYA G 16ann

3pece eciofy A.B. . ... 3T0 KAKME-TO HEMYCTLIE NOAMHOXKECTEA Ha NpAMOR [

1. TMpaega nw, 4o AnA nlobeix mHoxects A, B C [ cnpaseannes paseHcTea
Int{AN B) = Int(A) N Int(B),
Int(AU B) = Int(A) U Int( )7
OTteeT o6ocHy#HTE.
2. Mpaepna nu, 4To ANA NKbsix MHoxecTe A, 17 C [ cnpaBeanues paBeHcTEa

HANB) = 0(A) N A(B),
NAUB)=a(A)waB)?

OtBeT 0BocHyiTe.

3ALAYA 7 16ann

Muosxectso A C [ rasbisaeTen wurge He nnoTHeM, ecin Int(X | A) = R
1. NokaxuTe, uTo MHOXecTeO A HUrAe He NNOTHO TOrAa U TONBKO TOMAA, KOrAa B NGO DKPECTHOCTH MOBOI
€r0 TOUKM CYWECTBYET Touka, Bxoalan B [\ A emecTe ¢ HEKOTOPO# CBOSH OKPECTHOCTLIO.

2. MokaxuTte 4To MHOXecTBO KaHTopa HUrae He NNaTHo.

IALAHAE 3 6anna

MocTpoiTe TPK OTKPBITEIX MHOMECTBA Ha NPAMON, UMEIOWWX OAHY M Ty e rpaHnly. MoxHo nn B Bawem
NOCTPOEHHM YEENUIMTE YHCNO MHOKECTE?

ONIeKTPOHHBIA TOKyMEHT



JlomamHee 3agaHue 2.

3AOAYA T 2 6anna

BLiuMCITE NNoWa L GUryps, orpaHruerHoR nismaMu y = log r, y = log” r.

BALAYA 2 2 6anna

BbIYMCAUTE C NOMOLLEIO MHTErpana o6bEem KoHyca ¢ paawycom K v suicoToi H.

BAL0AYA 3 2 Ganna

HaitguTe 06bEM GUrypel, NONYJYEHHOI NPKU NepeceyeHUn JBYX NPAMBIX KPYrOBLIX LUNMHAPoB paguyca F, ocu
KOTOPBIX NEPNEHAMKYNAPHE! ¥ NEPECEKATCA.

3ALAYA 4 2 Ganna

Kpueyto, 3agaHHyo B nonapHbix koopausatax p = 10 sinf sauanu epawate BOKPYr NONAPHOM OCK B Npo-

CTPaHCTES, B MTOTE Moy b GUrypa Bf . Hailgure 06®8M nomyyeHHOl Uryphi.

3ANAYAS 2 6anna

[NokaxwTe cnegyroumi pezynstar. Ecnn nonoxamensHas dynxums y = () Ha otpeaxe [0.5] umeet Henpe-
PBIBHYIO MPOM3BOAHYIO, TO MOWAAL NOBEPXHOCTH BPALLEHNS, 3aMeTaeman Kpusoi y = f () ato uwTterpan

b s VR
2:[ fi_.rl\ 1+ (f'(z))*dzx.

Mocne 3Toro HaoMTe NNOWansL NOBEPXHOCTY Wapa paguyca .

Jomaminee 3a1anue 3.

3AMAYA 1 16ann

Mcnonbays Nkwb onpeaeneH1e NpoM3BoaHON OKaXNTe, 4To
1.

(@) = a* log(a),

1

cos?(x)

ta.n[::}' =

3AOAHA 2 16ann

HaiguTe NpouascaHyto dyHKuMK f (1), ecnn
1.
flx) = log,(x),

2.
flx) = arceos(x)
: tog(sin(+?))
@) = =5
flo)y =0 s

SAOAYA 3 16ann

[lokaxuTe, 4To NONMHOM

axd ah
}J,,L.?‘):]+.J'+E+“'+m

HE UMEET KpaTHBIX KOPHEN.

3AOAYA 4 16ann

[okaxute, 4To cpeaHee apuPMETUYECKOS KOPHER NONMHOME CTENEHM Ti, UMEIOWErD 71 PA3NUYHBIX KOPHERA,
paBHC CpeaHENMy apMOMETNYECKOMY KOPHEA ero NponsBoaHoi.

SALAYAS 16ann

KacaTtensHan k kpueoit iy = ¢ B Touke (1q, 1) nepecexaet ock () 8 Touke (1,0}, [dokamuTe, 4TO pasHOCTL
| — T OLHA W TA e N8 BCeX TOUKE KPHEOIA.

3AOAYA G 16ann

Dymkumua [(r) anddeperumpyema va otpeske [in.h), npuugm () = 0 ana seex ¢ € [a,b]. Ookaxure, uto
f(x) nocToAHHa Ha oTpeake [a.b).

SANAYAT 16ann

Mycte 0 << o <2 1w = (. DokaxuTe, uto

1

*—ar<l-—a
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L
ab < + -,

1 1
roe abp.g € I, npuuém — 4+ — = 1.
poq

3ALANA 8 | 16ann

[loKaxuTe HepaBeHcTaa
asin{3) < Zsin(a),  atan(?) > Jtan(a), e =1+,

el <a<gd<gur#l

ZA0AYA 9 | 2 6anna

Haihgute npegens Mcnones3ya npaewno flonutansa

1.
. .1'3 - 7.::2 +4xr 42
lim ™ B I B
r—1 = 0r+4

. rcosx —sinT
limn T
x—+l] T

: (.T.r-
lim -
r—0 tan Jx

i r 1
lim -
=1V r—1 log &

1_ () I,:)lam %
m [ d— —

r—a ia

lim {tan P G
L )

s

. 23
lim |1+ —
T—rO0 &r

IIpumepHbIe 3a1aHuA 1JIs JJA00OPATOPHOI PadOTHI

1. TlpoBepbTe, ABIAETCA M MHOKECTBO A={XER | x*<2} OTKpHITBIM, 3aMKHYTHIM HJIHU
KOMIMAKTHBIM. OOOCHYITE KaX/Iblif TyHKT OTBETA.
2. WccrenyiiTe CXOIUMOCTh TIOCIEIOBATEIIBHOCTH. B ciiydae cxoaumocTu Haiaurte e
npezen:
n+1
2n+(-1)"

3. I/ICHOHBSYSI KpI/ITepI/Iﬁ KOIJ_II/I, JOKa>XUTE, 4YTO MOCJIIeA0BATCIIbLHOCTDh CXOAUTCS.

An = ZE:l %

4. IToctpoiite rpaduk HenpepbIBHON (yHKIMHU Ha oTpe3ke [0][1], koTopas JocTUraeT cBoux
MakcuMyma U MUHUMYyMa. OObSICHUTE, BCET/1a JIM 3TO BO3MOXKHO U MIOYEMY.

5. Haiinure npomssomnyro ¢ynximuu f(X) = x? In(1+ x) u BbMHCIMTE 3HAYeHHE €8
maddepentmana mpu Xx=1, dx=0.01.

6. Bpruuciure mpexaen, mpumeHuB mpaBuio Jlomwtans. YOeautech B MPUMEHHUMOCTH
YCIIOBUS TEOPEMBL:

Ay

£
lim,, rf#
7. Haiinure HeonpenenéHublii muTerpan [xcos(2x)dx, HCIOTB3Ys METO HHTErPHPOBAHHS
1o yacTsM. BeinonxuTe npoBepky auddepeHpoBaHUEM.
8. Bbruncnure omnpenen€HHBI HWHTErpajl, BBINOJHUB 3aMeHy mnepeMeHHOH. IIpoBepbTe

pe3ynbTaT ¢ moMomnibio Gopmynel Hetorona—Jleitonwna:

ONEeKTPOHHBIA JOKYMEHT



/2 . 9
jﬂ sin“ rcosrdr

9. Uccnenyiite psn Ha aOCONIOTHYIO M YCIOBHYIO CXOAUMOCTh. Crenaiite BBIBOI O
MOBEJICHUH Psi/ia IPU MEPECTAaHOBKE YJICHOB!

o, Br
n=1 ,/n

o o X
10. UccrenyiiTe mociaenoBaTeabHOCTh QYHKIHIH f;, (X) = — Ha PaBHOMEPHYIO CXO/IMMOCTH Ha

otpeske [0][1]. [IpuBenuTe aHaTUTHYECKOE OOOCHOBAHHE.

3amanus 1J151 IPOMEKYTOUYHOM ATTECTANUM 10 JUCUUILIMHE (MOTYJII0)

Ne o/t 3apanne OTBeT Komnerenuus

1. Haiiau npenen 5,00/5.00 TIK-2
lim (22 + 1).
r—2

OTBeT 3anuiy B BUJIE AECATUIHOMN IPOOH, OKPYTIUB JI0 IBYX
3HAKOB IIOCJIE 3aIISITOM.

2. Haiinn BepTHKanbHYI0 acUMITOTY (DyHKITHH B [K-2

OTBeT 3alMuIly B BUJE X = &, I'JIe @ — YUCJIO.

A. x=0

b. x=1

B. x=2

I'. x=3

3. Haiiau npenen 2,00/2.00 TIK-2

. 2n

lim

n—oo 11 +

OTBeT 3anuiIK B BUJE ACCATHYHON Ip0oOU, OKPYTIMB J0 IBYX
3HAKOB IOCJIE 3aIATOH.

ONEeKTPOHHBIA JOKYMEHT



Haitnu npenen

) r—1
lim —.
z—13(xr — 1)

OTBeT 3anuiy B BUJIE AECATUIHOMN TPOOH, OKPYTIUB JI0 IBYX
3HAKOB IIOCJIE 3aIISITOM.

0,33/0.33

IK-2

ITocie10BaTeNBLHOCTD 3a/1aHa ypaBHEHHEM: an = N? + 2025,
SBnsercs nu oHa:

A. Bospacraroreii;
b. VYoOmiBaromei;
B. He monOTOHHOIA.

IK-2

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

[1K-2

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

A. (—o0; 0)

b. (2;+x)

B. (—o0; 0) U (2;+x)
r. (0;2

[K-2

Haiinn MakcuManpHOE 3HaUeHNE PYHKIIUU
f(x) = 5xe* ™

Ha oTpe3ske [0; 3].

awe
© ~N W

[1K-2

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

OTBeT 3anuIy B BUJIE ACCATHIHON APOOH, OKPYTIIHB JI0 IBYX
3HAKOB I10CJIE 3aIISITOM.

47,75/47.75

OIIK-4

10.

Haiinu Touky pa3pbiBa GyHKIUH

OIIK-4
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22— 4
|z — 2|

fl) =

Bri6epu nmpaBUIIBHBIN BapHaHT OTBETA:

A x=2

b. x=-2

B. x=2ux=-2

I'. ®yHkuus HenpeprlBHA

11.

Hana dhyaKms

r+1, ecmx <0
flz)=<ar +b, ecnml <z <2

20+ 3, ecnmx = 2.

Bri6epu Bce napbl 3Ha4eHwit a u b, mpu koTopbix dyHKius f
HemnpepbiBHA Ha R.

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

I'a=3,b=0.

OIIK-4

12.

Paccuuraiite npenen mocnenoarenbHocTH {n/(n+1)} npu n,
cTpeMsIeMcst K 06CKOHEYHOCTH

OIIK-4

13.

Omnpenenure cymmy nepBbix 10 4ieHOB apudmMeTndecKon
MPOTPECCUH C PA3HOCTHIO 2 U IEPBBIM YJIEHOM |

55

OIIK-4

14.

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

OIIK-4
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