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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma gucuuriumHbel (Monyns) «Martematudyeckuid ananu3. Yacte 1»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIBIOTEpHBIE HayKH, Tpoduiib PazpaboTka, yTBep>KIeHHbIN IPUKa30M MUHHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

N3yuenune quctummuael (Moaysas) «MartemaTudeckuid anamus. 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 BAXKHBIM HABBIKOM JIJISl PEILICHHS CIIOKHBIX 33J1a4 B Pa3JIMYHBIX cepax.

MecTo AUCHMILINHBI (MOYJIs1) B CTPYKTYype 00pa30BaTe/JibHOM NPOrpaMMbl

Hacrosmas nucuumninHa (MOAyIb) BKIIOUEHA YYeOHBIH MIaH MO IporpaMme MOArOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
Pa3paboTka 1 BXoauT B 00s13aTenbHYI0 YacTh brioka 1, kak IUCHUIUIMHA O BHIOODY.

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

Hucuunnuna (Moaynb) «MaTemMaTHYECKMH aHallM3» HMMEET JBa YPOBHS IOJTOTOBKH:
OCHOBHOI U MUJIOTHBIN OTOK. O0yyaroluecs pacupeaensoTcs Ha COOTBETCTBYIOIINE YPOBHHU MO
WUTOTaM BXOJHOTO TECTHPOBAHUS 110 AUCIUIUTHHE (MOIYJIIO).

Heab wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWHU TIIyOOKOTO MOHUMAHHMS
IPEJEeNIOB, HEMPEPbIBHOCTH, TPOU3BOAHBIX U UHTETPAJIOB, & TAK)KE UX IPUMEHEHUS B pa3IMYHbIX
00JacTsSIX HayKH U TEXHUKHU.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— ((opMupoBaHre MOHMMAaHHWE TEPMUHOB, OCHOBHBIX TEOpPEM, CBS3aHHBIX C
UCclieIoBaHUEM (YHKIUU Ha SKCTPEMYM U BBINYKJIOCTb, IOCTPOCHUE IPahUKOB QYHKIUHN U UX
AHaJIU3 C TOMOIIBIO IIPOU3BOIHOM;

— oOyuyeHue HaBbIKaM BBIYHUCICHHUS TIpelena IOCIeI0BaTeIbHOCTH M (QYHKIHUH,
uccieoBaHus (PYHKIIMK Ha HEMIPEPBIBHOCTD U TU(PPepeHIINPYEeMOCTb;

— IpHUMEHEHHE TPOU3BOAHBIX K HCCIEIOBAaHUIO (DYHKIMI M TNOCTpoeHue rpadpuk
byHkui, npumeHenue Gopmynsl Teinopa K HAX0KAECHUIO MIPEAETIOB U IPYToe.

B pe3ysabTare 0cBOeHUsI AUCHHUILINHBI (MOaYJIs1) B 1 cemecTpe 00y4alOmuiicsi 10JIKEeH:

3Hamy:

— OCHOBHBIE MTOHATHS MOCIE0BATENbHOCTEN (IIpeel, MOHOTOHHOCTh, OTPaHUYEHHOCTB)
1 GyHKIMH (00JaCTh OMpeIeIeHHs], CBOICTBA, KiIacCU(UKAIINS);

— OmpejesieHue IMPOU3BOJHOM, €€ reoMeTpHYecKui M (PU3MYECKHil CMBICI, MpaBuiIa
nuddepeHpoBaHus;

— KPHUTEPUU MOHOTOHHOCTH, IKCTPEMYMOB U BBIMYKIOCTH (DYHKIUHU, (POPMYIUPOBKH
ktoueBbIx TeopeM (Depma, Poms, Jlarpanka);

— METOJIbl UCCIIE0BAaHUS (DYHKIIMHA C ITOMOLIbIO TPOU3BOAHBIX (HAXOXKACHUE aCUMIITOT,
TOUEK nepernda, mocTpoeHue rpauKoB);

ymemo:

— BBIUUCIATH TpeAesbl IMOCIeA0BaTeNbHOCTE M (QYHKIUH, NMpUMEHssl CTaHIapTHHIE
IPUEMBI U TEOPEMBI,

— HaxXOAWTh MPOU3BOJHBIE JJIEMEHTAPHBIX M  CIOXKHBIX  (YHKUUH, BKIIOYas
norapupmudeckoe qudepeHnupoBanme;

— HucciefoBaTh (QYHKIMM HAa MOHOTOHHOCTb, KCTPEMYMBI U BBIYKIIOCTb, HUCHOJb3Ys
IIEPBYIO U BTOPYIO IIPOU3BOHBIE;

— cTpouTh rpadpukd (GYHKIUHA C Y4€TOM HUX CBOMCTB (aCHUMITOTBI, IKCTPEMYMBI,
neperuosn);
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— pemaTh NPHUKJIAIHbIC 3a/1a4l Ha ONTUMHU3AIUIO C TOMOIIBIO TPOU3BOIHBIX;

61a0ems:

— METOJ]aMM aHaJH3a CXOAWMOCTH IOCIEI0BATEILHOCTEH (KpUTEPUil KOIIM, CPAaBHEHUE,
3aMeHa IIePEMEHHBIX );

— TEeXHHUKOH quddepeHIMpOBaHNs CIOKHBIX M HESIBHO 3aJJaHHBIX (DYHKIIUIA;

— QJITOPUTMOM MOJHOTO HCCIe0BaHMs (YHKIUH U ITOCTpoeHus e€ rpaduka;

— HaBbIKAMU NPUMEHEHHs TNPOU3BOIHBIX B (PU3NYECKUX M HKOHOMHUYECKHX 3aJadax
(CKOpOCTh U3MEHEHHSI, MAKCUMH3AIHS TPUOBLIH U JIp.);

— aHAIM30M aCHUMIITOTMYECKOTrO IMOBeneHUs (YHKIHMA M TOCIeqoBaTelbHOCTEH (0-
CHMBOJIMKA, TIPEEibl Ha OECKOHEUYHOCTH).
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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:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs MO
AUCHUILINHE (MOYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTUIECKOM MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JeSITeTbHOCTH
OIIK-4. Crioco0€eH HaxOdUTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATH, PEATN30BHIBATH COBPEMEHHOTO MaTEMaTHYECKOTO
NPOTrPaMMHO U HCTIOJIB30BaTh Ha anmapara, CBSI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peam3anyeii 1 OIeHKOW KadecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NMeer nmpakTryecKui ONbIT
MPUMEHEHUS] COBPEMEHHOTO
MaTEeMaTHYECKOTO arnmapara,
CBSI3aHHOTO C IPOEKTUPOBAHKEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB M MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
001acTsIX YeI0BEUECKON
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKJEHUS CTPOTO U
aHAJIU3UPOBATH MOJTyUYECHHbIE
pe3yNbTaThl B 0071aCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaTeMaTHYECKOTO
JIOKa3aTeIbCTBA M aHAIHM3a
Pe3yIIbTATOB.
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MaTeMaTHKH U KOMITBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHIECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
Ocnosnoii yposenw 1 cemecmp
1 [TocnenoBareabHOCTH 15 15 16 JlomarrHee 3a1anue
2 OyHKIIH 15 15 16 JlomariHee 3ananue
KonTponbHas
pabota
3 [IpousBoanast pyHKIIUU 15 15 16 JlomamHee 3amaHue
KontponbsHas
paboTa
4 AnHanu3 GyHKIUHA ¢ 15 15 16 Jomainee 3aganue
HOMOIIBIO Konnoksuym
MTPOU3BOTHBIX
IK3amen 6
Hmozo 3a 1 cemecmp: 60 60 6 64

O6vem oucyuniunsvt (Mooys) 190
(6 ak. u.)
O6vem Ooucyuniunvt (MoOyasn) 5
(6 3au. eo.)
4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)
Neni/m | HammenoBaHue paszjgesia Coaep:xanue TUCHUILIHHBI (MOAYJIs1) IO TeMaM

AUCHUNJINHBI (MOLYJIs1)

Ocnoenoii ypoeens 1 cemecmp

1 IlocnemoBaTeILHOCTH DIIEMEHTHI JIOTUKHU. DJIEMEHTHI TEOPUU MHOKECTB. MeTo1 MaTeMaTHIeCKOM
unaykuuu. Cymmuposanue. [locnenoBarensHoctu. [Ipenen
nocnenoBaTenbHOCTU. KoMiuiekcHbie yncna. OyHKIUU U UX CBOMCTBA.
MHuorousieHsl. PaninonaabHbie 1poOH

2 DyHKIUU [penen ¢pynxnuu. HenpepeiBHOCTH. Brruricnenue npeaenos. PaBHoMepHast
HenpepbIBHOCTh. CpaBHeHHE (YHKITHIHA

3 [TpousBoHas PyHKIUK [TpousBoanas — ocHoBHoE. [Ipon3BogHAS — AONOJIHUTEIBHO

4 AHanu3 QyHKIHN ¢ Teopemsl o cpeanem. MccnenoBanre GyHKIMU € TIOMOIIBIO TIEPBOK

IMOMOMIBIO IMTPOU3BOJHBIX

npou3BoaHOU. [IponsBoanbie BeicNX nopsakoB. [Ipasuio Jlonurans.
HccnenoBanne QpyHKIMH C TOMOILBIO BTOPOil Ipon3BogHoN. Popmyia
Teiinopa. Ilpumenenue ¢popmyinel Teitnopa. Mccnenosanue ¢pyHKuuii ¢
MOMOIIIBIO pou3BoaHBIX. [TocTpoenue rpadukos GyHkiuil. BekTop-

¢ynkuun. Kpussle. [locTpoenue 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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €r0 Ipe/IelIaMH.

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

Ocnosnasa tumepamypa:

1. Unbun, B. A. Marematuueckuit ananu3 B 2 4. Yacts 1 B 2 ku. Knura 1 : yueOnuk amns
By30B / B. A. Wnbun, B. A. Canosaununii, b. X. CernoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 324 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-07067-
5. — Teker : snextponnsiii // OOpaszoBarenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

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

/Jlonoanumensvhasn numepamypa:
1. Kankaesa, JI. C. MaremMaTuyeckuil aHaiau3: Teopus mpenenoB, nuddepeHnnaibHoe

ucuucienue : yueOHuk ans By3oB / JI. C. KankaeBa. — 2-e u3n., ucnp. u gon. — Mocksa :
NznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oOpa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbli // OOpasoBarenbHas 1atgopma IOpaiit [caiit]. — URL:

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

2. HuxutuH, A. A. MaremaTuueckuii aHamu3. YTiayOsieHHbIH Kype : yUeOHUK U TPaKTUKYM
1utst By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-¢ u3f., ucnp. u gon. — Mocksa : 3gareascTBo
FOpaiit, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW W HAay4dyHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUIMA, 3aHATHH CEMHHApCKOro (NPaKTUYEeCKOTO0) THIA, TPYNIOBBIX W
UH/IMBUYAJIbHBIX KOHCYJbTALUHM, TEKYIIETr0 KOHTPOJIS M MPOMEXYTOYHON aTTeCTalllH, a TAKKe
MIOMEIICHUS IS CAMOCTOSATENBHON paObOTHl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHUMHU CPEICTBAMH OOYUEHUS, CITy)KAIlUMU JUIS TIPEACTaBICHUST YIeOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yuenne quciumInHbl (MOIYIs1) 00eCIIeYnBaeTCs B YYCOHBIX ayIUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;
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—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;

— CIeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IECMOHCTPAIIMOHHOE 000PYyI0BaHHE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIIOUEHUS K ceTu «HTepHET» U
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHHKAITMOHHON ceTH «VHTEepHET», MEeKTPOHHBIM pecypcaM (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccbuika
(u31aHusl, Kypca, IOKYMeHTA)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbIi cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccuiickoit @eneparum

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

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

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

8. | ®enepanbHblii IEHTP HHPOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTelbHBIX PECypCOB

[lepeuenr WHDOPMAIIMOHHBIX TEXHOJOTHH, MCHOIB3YEMBIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | nuuensuonuoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacupoCTpaHsIeMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOHO pacIpOoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
IporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4€Ta BPEMEHM:
Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrtembl ynpapjeHHus1 0a3aMHi JaAHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | mnuensmnonHoe
Cuctembl pe3epBHoro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGesxuoe | mHuensHonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
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Koncynerantllntoc: cipaBouHO-TIpaBoBas OTEUECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

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) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

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

B mpornecce u3yueHust nucuuiuiMHbl (Monyins) «Maremartnyeckuit ananu3. Yacte 1» B
paMKax TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH B KaXKJIOM CEMECTPE MCIOJB3YIOTCS TaKHE BUJIbI
yueOHOM paboThl, KaK JEKIUs, CEMUHAPBI, KOJIIOKBUYMbBI, KOHTPOJIbHbBIE Pa0OTHI U JIOMAIIIHUE
3a/IaHMsl, a TakXKe Pa3JIMYHBIE BHUBI CAMOCTOSITEIBHON pPabOTh OOydYaOMIMXCS MO 3aJaHHUI0
npenojaBaTenisi, HampaBlIeHHbIE Ha pPa3BUTHE HABBIKOB MPOGECCHOHATBHONW JIEKCHKH,
3aKperuieHUuE MPAKTUIECKUX MPO(HECCUOHATBLHBIX KOMITIETCHIINH, MOOIIPEHNE MHUIIUATHUB.

Jlexyus — cucTeMaTH4YecKoe, IMOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWNTH OTBETHI B PEKOMEHJOBaHHOU nuTeparype. Eciun
pa3o0paThCsi B MaTepuaine He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
MPETOo/IaBaTeI0 Ha KOHCYJIBTAI[MH WA BO BPEMSI CEMHUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Cemunap — 310 Gopma y4eOHOI NeATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEACHHUH I0]I
PYKOBOJICTBOM TIPETOJiaBaTelisi, TJ€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSX,
MPAKTUYECKHX 3aJaHMsIX U APYrux (popmax B3aMMOACHCTBHSL.

Jlnst ycrentHo# MOArOTOBKH K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTHCS C TEMOU
3aHIATHSI ¥ OCHOBHBIMH MaTepuaiaMH, 4TOObI MMETh BO3MOKHOCTH AKTHBHO YYacTBOBaTh B
ob6cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UEH NJIsi OOCYKIECHHUSI, YTO TIOMOXKET
r1y0Ke TIOHATH MaTepual U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Konnokeuym — ycTHbIE OTBETBI Ha BOIIPOCHI, CIIMCOK KOTOPBIX U3BECTEH CTYJICHTY 3apaHee,

B mpouecce moAroToBKM K KOJUIOKBUYMY HEOOXOAWMO TNPOAHAIU3UPOBATH YyueOHBIE
MaTepHalbl, 03HAKOMUBLIMCH C JIEKLUSAMH, YYEOHMKAMU U JONOJHUTEIbHBIMU HCTOYHHKAMH,
aKIICHTUPYS BHUMAaHHE Ha KIIOYEBBIX TeMaX. PekoMeHayercs co31aTh CTPYKTYPUPOBAaHHBIE
KOHCIIEKTBI, BbIJIEJIAs OCHOBHBIE MJIEH, TEPMUHBI U (DOPMYJIBL.
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Konmponvnas paboma — nucbMeHHas paboTa ¢ Ha0OpOM 3a/1a4, KOTOPbIE HY>KHO PELIUTH 32
OTPaHUYEHHOE BPEMSL.

Ilenb KOHTPOJIBHOW pabOTHI - MOJYYUTh CIIELUAIBHBIE 3HAHUSA 110 OJHON WM HECKOIBKUM
TE€MaM JHUCLUUILUIMHBI (MOAYJS) U IPOJAEMOHCTPUPOBATh HABBIKY UX MPAKTUYECKOTO IPUMEHEHUS.

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille YCBOUTH Marepuai. Mcmonab30BaTh pas3iiMyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJICIbHBIX TEM U BONPOCOB yU4EOHON AUCIMILTUHBI (MOTYJIS).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAHHBIMH
MaTepuaiaMy Mpyu MUHUMAIILHOM yYacTHH MpenoaBatess. 3a1auu CTyJeHTa BKIOYA0T padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCcTa), MIOBTOPHOE U3yUCHHE YICOHBIX MAaTePHUAJIOB IIJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuuniune (Moayiaw) «MaremaTuueckuii anaiaus. Yactp 1»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS. B BUJE TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTallud B
KaXJIOM CEMECTPE.

IIpomexkyTouHasi aTTecTanMs IO JUCHUIUIMHE (MOAYNIO) B KaXKIOM CeMecTpe
ocymiecTBisiercss B (opMe IK3ameHa, TIpU OSTOM MPOBOAMUTCA OLIEHKA KOMIETEHIINH,
c(OpMHPOBAHHBIX MO TUCIUIUINHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUU
UCTIONIB3YETCS JIeCATHOAIIbHAS IIIKaJla OICHWBAHUS, KOTOpash COOTHOCHUTCS C TPaJAUIIMOHHOU
nATUOATUTPHON HIKAJION CIIETYIOIIMM 00pa3oM:

[ecatudannbHas IlarudanabHas O0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHus! 1o
OllEHKA OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OTtnuaHO CTyIeHT NOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JIOKEHHBIMU B
9 OTIUYHO paboueli mporpamMme, U TIIyOOKO OCMBICIISICT JUCTUIUIHHY. OH
) OTIM4HO CaMOCTOSITEIIbHO M JIOTUYECKH TIOCIIE0BATEIbHO OTBEYAET Ha

BCE€ BOIPOCHI, aKIEHTUPYs] BHUMaHUE HAa HanOoJiee BaXKHOM.
YMeer aHanM3WpOBaTh, CPaBHHUBAThH, KIACCU(UIIMPOBATE,
0000IIaTh, KOHKPETU3UPOBaTb M  CHCTEMAaTU3UPOBATH
WM3YYEeHHBI MaTepual, BBIAENSS KIIOYeBbIE MOMEHTHl H
yCTaHaBIMBasi IMPUYMHHO-CIEICTBEHHBIE CBS3M. YeTko
(dbopMynupyeT  OTBETbl,  YBEpPEHHO  HHTEPIPETUPYET
pe3ynbTaThl aHAIM30B W JAPYTHUX HCCIEJOBAHUN, a TaKke
pemaer cioxHble 3anadd. CTyIeHT XOpoIlo 3HAKOM C
METOAAaMU UCCIIEAOBaHUA, HEOOXOAUMBIMH JJIS IPAKTUIECKOH
NEeSITENIbHOCTH, U YMEET CBS3bIBATh TEOPETUUECKUE ACIIEKTHI

JHUCHUIITTHHBI (MOI[YJ'ISI) C MMPAaKTUYICCKUMMU 3aTav4aMU.
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Hecarudamnpuas) IlaruéannbHas O01asi XapaKkTepucTHKA pe3yJabTaTa 00y4eHus Mo

OLICHKA OLICHKA JucHMIInHe (MOIYJII0)
7 Xoporio CryneHT o0nanaeT 3HAHUSAMY MPEAMETa MOYTH B TOJTHOM
6 Xoporo obbeMe paboueii mporpaMMBI M CAMOCTOSATEIBHO, TOTHICCKU

MIOCJIEZI0BATENIBHO M BCECTOPOHHE OTBEUYAET HA BCE BOIPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymMmeeT aHAIM3UPOBATh, CPABHUBATH, KIACCUPHUITIPOBATH,
00001aTh, KOHKPETH3HpPOBaTb U  CHCTEMAaTU3UPOBATH
M3YYEeHHBI MaTephal, BBIIENAS €ro KIF0UeBble acCIeKThl U
yCTaHaBJIUBast MIPUYUHHO-CJIE/ICTBEHHBIE CBS3HU.
®opMyaHpyeT CBOM OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3ynbTaThl aHANHM30B W IPYTHX HCCIEAOBAaHWH, a TaKxke
pelIaeT CIOoKHbIE CUTYallMOHHBIE 3a1a4un. CTyJeHT XOpOoLIo
3HAKOM C METOAAMH HCCIEeIOBaHU, HEOOXOMWMBIMU IS
MPaKTUYECKON  NEATeNbHOCTH, W  yMEeT  CBA3BIBATh
TEOPETHUECKHE AacCHeKThl NpeaMeTa ¢ MpaKTHYECKUMHU

3aJavdaMu.
5 YnoenerBoputensHo | CTyaeHT o6mangaeT 0a30BBIMU 3HAHHUSIMHA 110 TUCITUTLTHHE, HO
4 YV 10BIETBOPHTELHO | HCIBITBIBACT TPYAHOCTH I[P CaMOCTOSITE/IbHBIX OTBETaX MU

UCHONB3YeT HEeTO4YHbIe (hopMyIMpOBKU. B Xome oTBETOB OH
JOIycKaeT OIMIMOKY, Kacaromuecs cyTu BompocoB. CTyneHT
CIOCOOEH pelIaTh TOJIbKO CaMble IIPOCTHIC 3a1aul U BIIaJIeeT
JIMILIB MUHUMAaJIbHBIM HaOOpOM METOIOB HCCIICIOBAHUSI.

3 He cnan CTyneHT He OBIajIeN 0053aTeIbHBIM MUHIMYMOM 3HAHHIA 110

He cnan MpEeIMETY U HE MOKET OTBETUTh Ha BOIPOCHI, AAXE E€CIU

Hec TTaH npenogaBaTeiib 3a1a€T JOIIOJIHUTCIIBHBIC HaBOJAIIHUC

BOTIPOCHI.

Hucnumimua (Monyns) «Marematnueckuii ananus. Yacte 1» B KaxaoM cemecTpe
OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoaunyectBo Onucanune

Jomamuwue 3aganns | 20% 14 Habop 3amad o remam Henenn

KonTponbHbie 30% 2 [Mucermennas padota ¢ HabOpoM 3a/1a4, KOTOPbIE HYKHO

paboThI PELIUTh 3a OTPAaHMYEHHOE BPEeMs

Komnoxsuym 15% 1 YCTHBIE OTBETHI Ha BOIPOCHI, CIUCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

DK3aMeH 35% 1 IMuceMenHas paboTta ¢ HaOOpPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 332 OTPAaHUYEHHOE BPEeMS

dopmy.a pacyéTa UTOrOBOI OLIEHKH MO AUCHUIUINHE (MOay.J0) «MaTeMaTH4YecKHii
ananu3. Yacrs 1»: «0,2% cpennee 3a nomaminue 3aaanus + 0,3 X cpeqHee 3a KOHTPOJIbHbBIE
pabotsl + 0,15 x kowmokBuyMm + 0,35 X sK3aMeH».
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Tekylnii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS MO0 HCHHUILIHHE (MOTYJII0)
IIpumepHbIe TeMBI 11 KOJUIOKBUYMA

Tema «DyHKLIHA»
Ornpenenenust
Obparnas QyHKIHS
Tema «CpoticTBa (hyHKIHID
Onpenenenus
Crtporo (HecTporo) Bo3pacTarorias (yobiBaromas) GyHKIUS
Touka rinobanpHOro 3KcTpeMyMa (MUHEMYyMa / MaKCUMyMa) QYHKIHA
@yHKIMS, OTPAaHUYEHHAs CBEPXY (OrpaHUYEHHAsl CHU3Y, OTpaHUYEHHa,
HEOrpaHUYEHHas!)
Oyukuus: y€THas (He4ETHasL, IEPUOTUUECKas C IEPHOAOM 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, OTPAaHUYEHHAS CBEPXY (OTpaHUYEHHAs CHU3Y,
OTpaHHuYEHHAs, HEOrpaHHUUEHHAS)
MoHOTOHHAsI MOCTEA0BATEILHOCTD: (CTPOTr0) Bo3pacTatoiias (yobIBaroIas)
MOCJIEI0BATEILHOCTh

Tema «IIpenen nocnenoBaTenbHOCTI

Onpenenenus
[Ipenen nocnenoBaTenbHOCTH paBeH & € R, +oo, —o0, 00
£-OKPECTHOCTh TOYKH
BeckoneuHno OoJjipIas MOCIeAOBATENLHOCTh

Tema «Cxopsuiyecs MOCIeI0BaTEILHOCTI

Onpenenenus
Cxopsmasicst (pacxoasiasicsi) MocIe0BaTENbHOCTb
beckoHneuHo Mmanas mociaeIoBaTeIbHOCTD

DopmMyIUpOBKU
Teopema 00 OrpaHMYEHHOCTH CXOJISAIIEHCS MOCIIEI0BATEILHOCTH
TeopemMa 0 €IMHCTBEHHOCTH TpEeia MOCIeI0BaTeILHOCTH
Teopema o cBsI3 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCJIETOBATEIEHOCTH
Teopema o CBsI3U MOCIIEIOBATEIILHOCTH, €€ TIpeiesia i 0ECKOHEUHO MaJIOH
MOCJIeA0BATECIIbHOCTH
CBolicTBa OSCKOHEYHO MaJIbIX IOCIIEIOBATEIbHOCTEH
Teopema 00 apu(pMeTHIECKUX OMEPALUIX CO CXOASIIIUMUCS
MOCJIEIOBATEILHOCTSIMU
Teopema 0 3axaToil MOCIEI0BATEIILHOCTH
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Teopema o mpeneabHOM MEPEXo/ie B HEPABEHCTBAX IS
IIOCJIEI0BATEIbHOCTEN
Teopema Beliepuitpacca o npezaeie orpaHH4eHHOM MOHOTOHHOM
[0CJIEI0BATENbHOCTH
JlokazaTenbcTBa
Teopema 006 OrpaHMYEHHOCTH CXOJSLICHCS MMOCIIE0BATEIbHOCTH
Teopema 0 €IUHCTBEHHOCTH Mpe/ea MoCae0BaTeIbHOCTH
Teopema o cBs31 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCIIE0BATEIbHOCTH
Teopema o CBsI3U MOCIICIOBATEIIBHOCTH, €€ TIpeiesia i 0ECKOHEUHO MaJIOH
I10CJIEA0BATEILHOCTH
CBolicTBa OECKOHEYHO MAaJIBIX MOCIEA0BATENbHOCTEN
Teopema 00 apuMeTHUECKUX OMEPALUSIX CO CXOAAIIMMUCS
MOCIIEA0BATEILHOCTIMU
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»
Onpenenenus
[Ipenen pyHkuuu B TOUKe ciaeBa (crpana)
OyHKIMS, HEMpPEPhIBHAS B TOUKE (HEMPEPBIBHAS CIIPaBa MITH CJIEBa B TOUYKE)
Tumsl Touek pa3peiBa: yCTPAaHUMBIN, IIEPBOTO POAA, BTOPOTO poJia
OyHKIMS, HENpepbIBHAA Ha OTpe3Ke (Ha HHTepBaJe)
DopMYIIHNPOBKU
Teopema 0 HEMPEPHIBHOCTHU CIONKHOU QYHKIIUU (KOMIO3UIINU (DYHKIIHI)
Teopema 0 HENPEPHIBHOCTH 0OpaTHOW PYHKIIMU
Teopema (Teopemsl) Beilepitpacca o pyHKIMH: HEPEPHIBHOM Ha OTpe3Ke
Teopema bonbrano-Komm o mpoMeKyTOYHBIX 3HAYEHHSIX HEIPEPBIBHON
byHKIUM
Teopema 0 HEMPEPHIBHOCTH 3HAUYCHUN (YHKITUN
Teopema o HyJie HETIPEPHIBHON (PYHKIIUU
Tema «Ilpenen dhyHximym (Hayamo)»
Onpenenenus
[Mpenen pyHkmm (mpu X — +o0, X — —00, X — 00)
beckoneuno Oounbias (Manas) GyHKIUS
ACHMIITOTHI: BEpTUKATbHBIC, TOPU3OHTAIIbHBIEC, HAKIIOHHBIE
DopMyIUpOBKU
Yemy paBHbl K03 durmenTs! K u b acumnrorer y = kx + b ¢pynkimm f
JlokazaTenbcTBa

Yemy paBabl koddumnments! K u b acumnrorer y = kX + b ¢pyukmuu f
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Tema «Ilpenen GpyHKIMK (IPOIOIKEHHE))
Ornpenenenust
[Ipokonoras &-0KpeCTHOCTb TOYKHU
[Ipenen ¢yHkuu npu X — XQ
beckoneuno Gosnbmas (Majnas) GyHKIHUS
ACHMIITOTHI: BEpTUKaJIbHbIE, TOPU3OHTAIIbHBIEC, HAKIIOHHBIE

Tema «CpaBHeHue QyHKIHUIA: 0-MaIoe»
Onpenenenus
0-Majsoe
DopMyITUPOBKHU
CBoiicTBa 0-Manoro
JlokazarenbcTBa
CaolicTBa 0-MaJIOr0
Tema «CpaBuenue dynknuii: O-60mb110€»
Onpenenenus
O-6oub10€
Tema «CpaBHenue (GyHKIMI: aCHMIOTOTUYECKAs SKBUBAICHTHOCTH)
OrnpeneneHust
DKBUBAJCHTHOCTD (acumnroTuueckas) pyukumii (f ~ g mpu X — XQ) —
DopMyITUPOBKHU
CaoiicTBa (ACHMITOTHYECKH) YKBUBAJICHTHBIX QyHKIWH f 1 ¢
JlokazarenbcTBa
CaoiicTBa (ACHMITOTHYECKH) YKBUBAJICHTHBIX QyHKIUH 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) CsoiicTBa 0-Mayoro

6) Teopema 0 3a)kaToii MOCIEOBATEIBHOCTH

7) Kputepuii Ko cymiecTBoBaHHS KOHEUHOTO Mpe/esia GyHKIMUA B TOUKE

8) Teopema IlITomnbIa

JlokazarejbcTBa

9) CroiicTBa OECKOHEYHO MaJIBIX TTOCIIEOBATEIBHOCTEH

10) Teopema 0 MPOMEKYTOYHOM 3HAYCHUU HENPEPHIBHOW (DYHKIUH

11) Teopema 06 oOpaTHOH (YHKIIMU

12) Bceskas mu cxonsmasicst mociieIoBaTeNIbHOCTh orpanndeHa? Besikast Tn orpaHHYeHHAs
H0CJIEIOBATEIILHOCTh CXOAUTCS?

13) CyiecTByeT JiU MOCISA0BATSILHOCTD XN TaKasi, 4To

DNEeKTPOHHBIA JOKYMEHT



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?|

i s i s

a IS

KonTtpoabsnas padora Nel

1. Tycts f(x)=(x—5)%, X ER.
a) Haiimu .
6) IlycTs GyHKIms g TakoBa, uto (f o g)(x) = 8x°. Haiinu g.

2. Hau rpadux ¢pynkuuu y = f(x). @ynkuus onpenenena npu —4 < X < 5.

a) 3anuim 061acTh ONpeieieHUs U MHOKECTBO 3HaueHuil o6paTHoi pynkimuu f !,
6) Hapucyit acku3s rpaduxka f 1.

3. [an rpaduk ¢pynkuuu y = f(x). Pacemorpum dynxmuro h(x) = f(1 — 2x) + 3.

3 2 1

a) CiioBaMu OIHUIIY MOCJIEI0BATEIbHOCTh Peo0pa3oBaHuil 11t mocTpoeHus y = h(x).
6) Hapucyii acku3 rpaduka ¢pynkuun h(x).
1
4. Hapucyit scku3 rpapuka GyHKIuU y(X) = arccos \ 72 197 12 Ha OCHOBE aHaJIM3a

HHTCPBAJIOB MOHOTOHHOCTH.

DNEeKTPOHHBIA JOKYMEHT



5. Cnenytomiee yTBepkaeHUe BepHO Miis QyHKIMH f:

3C: Ve D(f)Jac D(f): |f(a)- flz)| <C
Crnenyet nu orcrona, uro Gyukmus f(x) orpannyena? OO0CHYH CBOW OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCTISI0BATSIBHOCTH {an}:
YO >03keN:dn>k: |an| < C
Cremyer 11 OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpanndyeHa? OOOCHYH CBOM OTBET
An? +6n + 13
7. JloKaxH, 4TO MOCICAOBATEIBHOCTD 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). @yHknus onpeaenceHa nmpu —5 < X < 4.

y -

a) 3anuum 061acTh ONpeaeeH!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) ClioBaMu OIHUIITN TOCIEI0BATEILHOCTh MPE00pa3oBaHmii Iisl MOCTpoeHus y = h(X).

0) Hapucyii acku3 rpaduka ¢pynkiuu h(x).
1
(I-? + 2 + 2)

DNEeKTPOHHBIA JOKYMEHT



4. Hapwucyii ocku3 rpaduka GyHkum y(x) = arcsin

Ha OCHOBE aHaJIM3a MHTEPBAJIOB MOHOTOHHOCTH.
5. Crnenyromiee yTBepxkaeHue BepHO st GyHKIUH f(X):

6.

YO >03acR: 3z >a: [f(zx) <C

Crnenyet nu orcrona, uro Gyuknus f(x) orpannyena? OO0CHYH CBOW OTBET.
Crenyroliee yTBepKACHUE BEPHO IS MTOCICI0BATSIBHOCTH {an}:

3C>0:¥YneNIkeN: |ay-ax| < C

Cremyer 1 OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOM OTBET.

HpI/IMepHLIe JAOMAIIHUE 3aIaHUA

Jlomaminee 3aganme

YacTuuHbiil npepen

R
R

0,5 6anna
Haiiau ace YacTuuHbIE NPeAenbl NOCNeAoBaTeNbHOCTH 2, = ([—1)" + 1) 7.
16ann

WMaeectHo, uto lim g = o, lim r3; ) = 4, lim 2352 = 7. Jokaxw, 4To y nocne-
k300 kevoo [

[OBATENLHOCTH {1y, } HET YACTHYHLIX NPEAENOB, CTMUHLIX OT (&, (1 1 7.

Teopema bonbuaHo-BehepwTpacca

[ —
3A0AMA 3

» o —
3AOAMA 4

0,5 6anna

MpuBEAKM NPUMEP NOCNEAOBATENEHOCTH, MMEIOLLEN POBHO 7 YacTWYHbIX Npeaenos. OTeeT
0BOCHYH.

1,5 6anna

Y nocnepoBaTensHocTH { o, | nognocneposatensHocth {agy }, {ag,—1}, {03} cxopar-
ca. [okaxu, uto {a, } cxogutea.

BepxHHMA U HUXKHWA Npepens

PP
AANAYAS

Kputepuit Kow

P —
3A0AYA G

o —
3AAYAT

o —_—
3A0AYA R

- —
3AAUA S

Yucno e

o ————
3AOAMA 10

P —
3AMANAN

1,5 6anna
[nr nocneposatensHocTn {r, } Haigu lim x,, lim @, supx,, inf ., ecnu:
n—ec n—o0 neN nel

- (=1t 14 [_|]-‘*" (cosmnr — 1)n + lnn

g 6)
a1 n 5 " lul2n
f" NpoeepuTte & Colab
W CXOOUMMOCTHU NOCNenoBaTeNbHOCTH
0,5 6anna
JLokaxu, 4To NoCNefoBaTeNbHOCTL (i, = [—1]”(1 + ,]—‘)" pacxogurcs.
2 6anna

Viccneflyi NoCne/IoBaTeNLHOCTE {1, | Ha3 CXOAMMOCTS, UCMIONB3YR KPUTEPUA Kowwm:

n vy
a} -l)z:zmi 6) -J'H:ZA‘-
k=1 k=1

1,5 6anna
lpUBEAM NPUMED Takoi PACXOARAWEACH MOCNefOBATENLHOCTH {a,}, YTO AnA nGoro
p € Mevinonkeno lim |an.p — an| = 0.
n—o0
16ann

BepHo nu, uto ecnm Ve > 03N Vo= N
{0} byHpavenTansHa?

Ipy — &y < £, TO NOCNER0BATENLHOCTE

16ann

[Jokasku, 4T0 NOCNeAoBaTENEHOCTE iy,
Mt
Un

"
(1+ %) CTporo Bo3pacTaet. [InA aToro gocTa-

TOMHO NOKasaTk, 4To > 1L

2 6anna
Haiigw npegens:

2n-3
2n+5

a} lin_x_(l + ;lg)”; 8) lim ( )”;

2n+3

1

5)

. in
lim (3°=3 o lim (1 =)

n—toc

OJEeKTPOHHBIN JIOKYMEHT



JlomaiHee 3a1anue

Mpepen ¢pyHkymmn no Kowwn

i 3A0AYA 1T 0,5 6anna

Mo 33AaHHOMY 3HAUEHUIO & YKaXn MakcumansHoe § Takoe, uto npu Beex r € U5(2) Boi-
NONHAETCHA HepaBeHCTBO

ecnme = 0.01.

% 3ALAYA 2 0,5 6anna

[Nokaxu, ucnonsays onpeaenexue npegena no Koww, uro lim
r—1

- —_—
3A0AYA 3 0,5 6anna

e

4

2 L
N/
2 3

-1 3 4 5°

PucyHo!
Ana dyHKuMn f, rpaduk KOTOPOIt M30BPaxXeH Ha PUCYHKE, YKaXN 3HAYEHWEe Kaxaon u3
BEMMUUMH HUXKE, ECNIN OHO CywiecTayeT. ECNu ero HeT, 06BbACHH, nouemy.

a) liu_xnf(.r); ) f(0); x) liu;}f(r);
6 lim f(r); a f(2-0) 3) f(2):
o lim fl=) o f(2+0); W lim f(z)

3 3ALAYA 4 1,5 6anna

Copmynupyit B KBAHTOPaX U HEPABEHCTBAX:
a) lim f(z)=0; ) lim f(x)=+4oc; A lim f(z) #oco;
x50 v 2b-oc

240"
lim f(x) # +o0.
x »200j( ) /

6) lim f(z)=oc; r ]imnf(.r) #0; €]
=00 z-+

i 3ANAYA 5 0,5 6anna

[lokaxu no onpeaenexuio npeaena no Koww (To ects no onpeaenexuio 2?), 4to

| wex dl
a) lim —=—oq; 6) lim — = +4oc.
£-0 T 40T

—_
JALAYAE 2 6anna

[Hokaxu cBOACTEA Npeaena GyHKumA:

a) Ecnmy GyHKUMM ECTh KOHEUHBIM NPEAen B TOUKE, TO OHa OrpaHNYeHa B OKPECTHOCTH

ATON TOYKK,
6) Mycrs 3 lim f(x) = A R\ {0}. Torga AU5(xg), B koTopoit f(1) umeet ToT xe
T—Th
aHaK, 4o A
8) Myersd lim f(x) = A€ R {0} Torpa 3Us(xr), & koTopoi ﬁ orpaHudeHa.
e

Mpenen ¢yHKUMKM no MenHe

" —
SAOAMAT 0,5 6anna

Dokaxw, uTo y byHkumm f () = sin(3r) He cywecTayeT npegena npu o — +0c.

Bbluucnexue npegencs

= JANAYABR 0,5 6anna

Beiuncaun lim
T

' IAAYA S 1,5 6anna

2 1

8 I vr+8-2
bIYHCAN LI ——/————.
=0 T+ 2 — 1

* BANAYA 10 1,5 6anna

MlyeTs dyHKUMM [ 1 i HE UMEIOT Npeaena B ToUKe (). CNeyeT M OTCIOAR, HTO YHKLMM
J+gwnf - gue umeor npegena?

—
3AMAYATI 1,5 6anna

Myets 3 lim f(x) € R, 3 lim g(x). Crenyet nv otciopa, uto:
T Py

1 3}1'}111“(f(-")+0‘(")3i 2) leglv-”f.f'(-ﬂ-.'f[-r))?

OJEeKTPOHHBIN JIOKYMEHT



JlomaiHee 3a1anue

MoHsaTHe Npon3sogHON

S —
3A0AYAT 16ann

Monb3ysce or Hanau r byHKUMIA:
s |8y ylx) =
1

sanna | 6] T)= =i
) y(r)= 5

sanna | B) y(x) = cosx.

| ' 3ANAYA 2 16ann

n yi1 Ha auddep p B Touke = = () dy 0

1
xsin—, ecmx #0,
x

y(z) =

0. ecnmx = ().
LOuddepeHumpyemocTb U HenpepbIBHOCTb
| g 3AfAYA 3 16ann
Haitgn f'(0) v [} (0) ana dyrkumn f () = & — |2|.¥ 7 Ha A b
yHkumio f () 8 Touke = = ().
.——
I 3A0AYA 4 16ann
Wccneayit dyHkumio y(r) = | cos x| Ha auddep py , TO €CTh. , B KaKux

TOWKaxX OHa AuddEpeHUMPYEMa, @ B Kaknx — HeT.

FeomeTpuyecKuit CMbICN NPOU3BOAHOM

| = 3ARAYAS 16ann
. 2

3anuwm y Takon K y=4-1z°

a) WUMeeT yron HaknoHa ¢ ocsio Or, pasHbiit 37/4;
6) napannenskHa npsmoit y = 21 — 3.

| = 3ANAYA 6 16ann

ConocTasb rpaduk kaxaon GyHKuMM ua (a)—(r) c r eer HOW 13 -V,
Yy Yy Y Y
\ﬂ 0 \ = 0 z 0 @ 0 1‘
Y

Pk [ 1\
% / W
0 ’\ e [ o] \

MpakTUYeCKUit CMbICN NPOU3BOAHOMN

s 3ALAYAT7 1,5 6anna

May BbINaN U3 OkHa 6e3 HavanbHot CKOPOCTU ¢ BbicoThl 1 = 122.5 M. Hainau:

a) CKOpOCTb MAua yepes 2 CeKyH/bl NOCNe Hayana noneTa;

6) CKOPOCTb MfiUa B MOMEHT, KOTAA OH YAAPUTCA O 3eMAI0.

CuwnTai, YTo PaccTosHUe, KOTOPOE MAY NPONETUT 3a Bpema 1, pasHo s(f) = 4,942 (s na-
MepsieTca B MeTpax, { — B CekyHpax).

" Sanaias 1,5 6anna

CTOMMOCTb NPOM3BOACTBA 2 eAMHUL ToBapa 8 py6nsix paeta C' () = 5000 + 10z 40,0522,
1. Haitgm cpepHioro ckopocTb uameHenna (', KOraa yposeHb NPOU3BOACTBA UIMEHWUNCA:

a) cx =100 g0 x = 105; 6) cr=100g0x = 101.

2. Haitgy mri Y10 CKOPOCTb U C, korpa yposeHb npomseoacTea = = 100.

OcHoBHble npaeuna guddepeHumpoBaHus

PO ——
3A0AYA 9 0,5 6anna

Haitam npon3sogHyio yHKUMM Ha MHOXECTBE €& CyLIeCTBOBaHUSA:

a) y(x) = cos % 6 y= cosd .

" sAnauATo 1,5 6anna

Haitam nponssoaHyio yHKUMM Ha MHOXECTBE €€ CYLIeCTBOBaHUSA:

r) y(r) = rarctg\/T;

a) ylz)=
arceos
6) ylx) A ylz)= ATCS
8) y(r) =xtg’x + logga%; e) ylr)= (22— 2.r)r"2.

OJEeKTPOHHBIN JIOKYMEHT



3aganus AJ151 NPOMEKYTOUYHOM aTTeCTAlMM MO JUCHHUILIMHE (MoayJa0) 1 cemecTp

Ne n/m

3amanme

OTtBeT

Komnerenmus

Haitnu npenen

lim (22 +1).

r—2

OTBeT 3anuiy B BUJIE AECATUIHOMN IPOOH, OKPYTIIUB /IO IBYX
3HAKOB I1OCJIE 3aIISTOH.

5,00/5.00

OIIK-1

Haiinn BepTHKaNbHYIO acHMITOTY (DYHKITHH

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

Il
W= O

><><>ﬁ><

A.
b.
B
r

[IK-1

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

OIIK-1

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

[K-1

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

A. Bospacraroreii;
b. VYoOrniBaromiei;

[K-1

DNEeKTPOHHBIA JOKYMEHT




B. He MOHOTOHHOM.

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

[IK-1

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

A. (—o0; 0)

B. (2;+o0)

B. (—; 0) U (2;+0)
r. (0;2)

OIIK-1

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

Ha otpeske [0; 3].

A
b.
B
r

O N o1 w

IK-1

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

OTBeT 3anuily B BUJIE ACCATHYHON APOOH, OKPYTIIHMB JI0 IBYX
3HAKOB I10CJIE 3aIISITOM.

47,75/47.75

OIIK-1

10.

Haiinu Touky pa3pbiBa GyHKIUH

22— 4

I =5

Bri0epu npaBUiIbHBIN BapHaHT OTBETA!

A x=2

b. x=-2

B. x=2ux=-2

I'. ®dyHkuus HenpepriBHA

[K-1

11.

Hana dynakus

OIIK-1

DNEeKTPOHHBIA JOKYMEHT




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;

a=3,b=0.

12.

Paccuuraiite npenen nocnenoBarenbHocTy {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,
cTpemsmeMcs K 1

OIIK-4

DNEeKTPOHHBIA JOKYMEHT
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