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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma aucuuruiebl (Moayns) «Maremaruueckuit anHanu3. Yacte 2.
[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 aucummiauHbl (Moayns) «Maremarnueckuit ananu3. Yacts 2. IlpoaBuHyThIi
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.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosimas nucnumimHa (MOAynb) BKIOYEHA Y4eOHBIN IUIaH 10 IIPOrpaMMe MOJIrOTOBKH
OakanmaBpuata no Harpasineruo 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTuka
U BXOJUT B 00s13aTesIbHYIO YacTh bioka 1, kak quciuiuinHa no BeIOODY.

Jucuumninza (Monyib) usydaercs Ha 1 kypce Bo 2 cemectpe. JloCTynHa K U3y4EHUIO 1OCIe
YCIIEIHOT'O OCBOCHMSI TUCIUILIUHBI (Moaynst) «Maremarnyeckuid ananu3. Yacte 1. [IpoaBunyThIit
YPOBEHb»

Heab wu3yyeHHsi AMCHUIVIMHBI (MOAYJs): B (OPMHPOBAHUU TIIIYOOKOTO HMOHHUMAaHMS
IPEZIeNIOB, HEMPEPHIBHOCTH, TPOU3BOIHBIX M HHTETPAJIOB, a TAK)KE UX NMPHUMEHEHHSI B Pa3IMYHBIX
001aCTAX HAYKU U TEXHUKH.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— ¢dopMupoBaHre TOHMMAaHWE TEPMHUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCCIIeIOBaHUEM (YHKIIMU HA SKCTPEMYM U BBITYKJIOCTb, TIOCTPOCHUE TPahUKOB QYHKIIUN U HX
AHaJIU3 C IOMOIIBIO IIPOU3BOIHOM;

— oOyueHue HaBBIKAM BBIYHCICHHUS TIIpeleia IOCIeIOBaTeIbHOCTH W (DYHKIHH,
UcclIeIoBaHMs PYHKIIMU HA HEMPEPBIBHOCTD U JU(PHEpEHIINPYEMOCTb;

— TMpHUMEHEHHWE TPOU3BOAHBIX K WCCICNOBAaHUI0 (DYHKIMI ¥ TIOCTpOCHHE Tpaduk
¢bynkuuit, npumenenue Gopmyisl Teinopa kK HaX0XkKJIEHHUIO PEIETOB U IpyToe.

B pesyabTaTe 0cBOCHUSI TUCHHUILINHBI (MOAYJIS) BO 2 ceMecTpe 00y4alouiics 0JIKeH:

3Hamy:

— OCHOBHBIE CTPYKTYpbl aHajlu3a: HOPMHUPOBAaHHbIE M METPUUYECKHUE IMPOCTPAHCTBA,
TOIOJIOTUYECKHE MTOHATHS U UX B3aUMOCBS3b;

— (ynnamenrtanbHble Teopembl AU((EepeHInanbHOr0 W MHTETPAIbHOTO aHalnu3a B
MHOTOMEPHBIX U a0CTPaKTHBIX MPOCTPAHCTBAX;

— TOHATUHHBIA anmapar AuQpQepeHInaIbHOr0 HMCUUCICHUS: Au@QepeHnnan Kak
JUHENHHOoe oToOpaXkeHHe, TpaiueHT, Marpuna Jxkoou, nuddepennnansueie Gopmbl;

— OCHOBBI TEOPUH MEPBI 1 UHTEIPUPOBAHUSA: aKCHOMAaTHKa MEPBI, [IOCTPOEHUE HHTErpaja
JlebGera, ero cBolicTBa U CBSI3b ¢ HHTETpaAJIoM PrumMana;

— TreoMmeTpuyeckue U (u3MUecKre UHTEepIpeTaluyd  AHAJTUTUYECKUX  TOHSATHI:
OpHUEHTAIMs, KacaTeabHble CTPYKTYPHhI, JUBEPTEHIUS, POTOP, HHTETPAIbHBIE TEOPEMBI.

ymemo:

— aHAJIW3MPOBATH TOMOJIOTUYECKHE K METPUUECKHE CBOICTBA MHOXKECTB U OTOOPAKEHMIA;

— BBIUUCIATH M HUCHOJB30BaTh AU(QepeHmansl, IpaAueHTsl 1 MaTpuibl SKoOu uis
UCCJIEIOBaHMS OTOOpaKEHU;

— TPUMEHATh TEOPEMBI O HESIBHOM M 00paTHON (PYHKIMHU, a TaKkKe METOAbI JOKAJIbHOM
ONTUMHU3ALINY;
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— TMpOBEPATH HU3MEPUMOCTh (PYHKIUH M KOPPEKTHOCTH IpPENENbHBIX MEPEeXOA0B MOJ
3HAKOM MHTErpaa;

— BBINOJIHATH 3aMEHBI TICPEMEHHBIX, MPUMEHATH Teopemy DyOWHM H BBIYUCIATH
UHTETPAIbI 110 00JIACTSM C TPAHUTICH.

enademp:

— HaBBIKAMH a0CTPAKTHOTO MATEMAaTHYECKOTO MBIIUICHUS W WHBAPUAHTHOTO OMHCAHUS
00BEKTOB;

—  SI3BIKOM mddepeHInanbHOMI TCOMETPHH: KacaTeJIbHbIE MIPOCTPAHCTBA,
muddepeHmanbHbe POPMbI, OPUCHTAIHS;

— KPUTHYECKHUM I0IX0JI0OM K 000CHOBAHHIO MAaTEMAaTHYECKUX KOHCTPYKIIUN U TEOPEM;

— METOJI0JIOTHEN MepeBoia (PU3NYECKHX U TEOMETPHUYECKUX 3aKOHOB B aHATHTUYECKHE
(bOpMyYITUPOBKY;

— KYJIBTYpOM CTPOTrOro MaTeMaTH4YECKOTO PacCyXIeHHs U 0hOpMIICHHUS JTOKA3aTEIILCTB.
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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 KOMIeTeHINH 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
MHQOPMAaMOHHO-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 1 00paboTKU
JUIst 00paboTKH, aHAIN3A U U aHajnm3a nHpopManuu
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
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 Tomomorus B R"n 8 8 8 JlomarirHee 3amanne
2 HenpepeiBable QyHKIMN 12 12 12 JomamHee 3amanue
HECKOJIBKHUX
MEPEMEHHBIX
3 JuddepeHuupoBanue B 12 12 2 12 Jomarnee 3aganue
R”n KoHnTponbsHas
pabora
4 [IpuHIMT CHKUMAIOLITIX 4 4 2 4 JomamHee 3amanue
oTo0paxeHui KosnokBuym
5 3agaun ONTUMHU3AIUN 4 4 4 JloMaliHee 3aaHne
Jlaboparopras
pabota
6 WnTerpuposanue B R"n 12 12 12 JomamHee 3amanue
7 OpueHTupOBaHHOE 8 8 2 8 JlomamHee 3amaHue
UHTerpupoBaHue B R*n KonTponphas
pabota
IK3amen 4
Hmozo 3a 2 cemecmp: 60 60 10 60
Obvem oucuyunaunsl (Mooyas) 190
(6 ax. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. ed.)

4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)

Neni/m | HammeHnoBaHue pasngesia
AUCIHUNJIMHBI (MOYJIs1)

ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM

Hunommnuwtii nomok 2 cemecmp

1 Tononorus 8 R*n

HopMupoBaHHBIE IPOCTpaHCTBA. DKBUBAJIEHTHOCTH HOPM B R”n.
MeTtpurdeckoe npocTpaHCTBO, HHAYLIMPOBaHHas Tonouorus. Tononorusa B C
u C*n. OTKpBIThIE U 3aMKHYThIE MHOKECTBA. T0UKa MPUKOCHOBEHUSI.
WNnaynupoBaHHast TONOJIOTHS Ha TOAMHOXecTBe. OnicaHne BCeX OTKPBITHIX
MHOKecTB. CxomuMocTh B R"n, 0600ménHas Teopema bombiiano—
Beitewrpacca.

2 HemnpepsiBHbIE QyHKIIUH
HECKOJIBKHMX TTepeMEHHBIX

HemnpepsiBHOE 0TOOpaXKEHNE MEXKTy METPUIECKUMHE MTPOCTPAHCTBAMH.
[ousTre penena oToOpakeHUsI MEXKIY METPUIECKIMH TTPOCTPAHCTBAMH.
CBolicTBa npezena U KpUTEPU HENIPEPBIBHOCTH.

[Mpoun3BeneHre METPHUUECKHUX MPOCTPAHCTB U apudMeTHKa npezena QyHKIun
OT HECKOJIbKHMX TIePEMEHHBIX.

3 Huddepenuuposanue B
R™n

Jluneapuzanus orobpaxkennit. Juddepenunan oToOpakeHUs U TOHITHE
muddepernupyemoctu. JuddeperunpoBanue BeKTOp-QyHKIUU U
omnpenenenre auddepeHpana kak 0ToOpaKeHne BEKTOpa CKOPOCTH KPUBOH.
I'panuent. [ToHsiTue yacTHBIX IPOU3BOAHBIX. Juddepeniuan GyHKIun 310
KOBEKTOP (=(pyHKIHOHAI), €T0 SBHOE ONHUcaHue. SIBHOE onrcaHue
Juddepennuana otodpakenus (=mMarpuia JIxko0Om) u e€ reoMeTpUIECKHUIA
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cmbici. KacaTenpHoe MpoCTpaHCTBO, €ro 0a3UC U MOHSTHE MEPBOU
KBaapaTHYHOU (OPMBI IJIs IPOCTEHIINX oBepXxHOCTelH. HeoOxomumbie
yCIIOBHUE U JocTaTouHOe ycnoBue auddepennupyemoctu. Juddepeniman
KOMITO3UIIMK O0TOoOpakeHui, auddepeHpoBaHue CI0KHON (GYHKIIUH.
[TonunoMm Tainopa OT HECKOJIBKUX TIEPEMEHHBIX, TOJIMHOM TaMlmopa B
MaTpUIHOH 3armucH (TIepBBIe TPH MOHOMA). MaTpUYHbIe
JuQpepeHINPOBaAHHS.

[TpuHIUT CKUMAIOTITIX
OTOOpaKCHHIA

[MpuHnun cxxumaromux otoopaxenuit. Teopema o HesIBHOH QyHKIIMU 1
Teopema 00 obpaTHOl GpyHKIHMU. E€ TeoMeTpuIecKuii CMBICT ¥ 3HAYUMOCTb.
Juddepennnansaple ypaBHEHUS, TEOPEMA O CYIIECTBOBAHUH U
€AMHCTBEHHOCTH T depeHInaTbHOr0 YpaBHEHHS.

3amaun ONTUMU3ALNNA

HccnenoBanne GhyHKIHIA HA SKCTPEMYMBI. Y CIIOBHBIN SKCTpeMyM (3a7ada
ONTHMH3AIINN), ToHsITHE Jlarpamkuana.

WnTerpuposanue B R n

OcHoBbl Teopun Mepbl. MHOkecTBO Burtanu, napagokc banaxa-Tapckoro,
TeopeMa Yama. G-anre0pbl 1 akcUMOMBI Mepbl. Mepa JleGera u e€ cBolicTBa.
Wzmepumsie pyakmmu. MaTerpan Jlebera ot cryneH4yaToi GyHKINM.
Wurerpan JleGera u ero coiicta. Onpenenenue naTErpaia Jlebera mo
Puccy. Jlemma ®@aty. UnTerpan Pumana u cBsizb ¢ naTerpanom Jlebera.
[Mpoussenenue mep. [ToBTopHbIe HHTETpamnbl. Teopema OyOuHHM. 3amMeHa
NepEeMEHHBIX B HHTEerpupoBanuu. Auddepennupoanue nHTerpaia mno
napaMeTpam.

OpueHTupOoBaHHOE
HMHTErpupoBaHue B R"n

Juddepenunansasie popmbl. 1-PpopMbl 1 UX pon3BeACHUS, N-POPMBI.
HuddepennnpoBanue Gpopm 1 uHTETHpoBaHue Gopm B R*n.

Teno B R*n u ero rpannna. OpueHtanus Tejaa 1 THIYIUPOBaHHAS
opueHTanus Ha rpanuie. Teopema Ctokca. BekTopHble moss, JUBepreHmus,

poTOp
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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.

Ocnosnas numepamypa:

1. 3opuuy, B. A. Maremarnueckuii ananus. Yactp | : yueOnuk / B. A. 3opuu. - 11-¢ 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. lIunayes, B. C. Marematudeckuii ananus. Teopus u npakTuka : yueoHoe nocooue / 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

ucuncienue : yaeonuk ans 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. MaremaTHuyecKuii aHau3. YTIyOJIeHHBIN KypC : YIeOHUK U MTPAKTHKYM
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-TEXHMYECKON 0a30i, COOTBETCTBYIOILEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00ecrieunBaroleil mpoBeieHue 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
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIICHUS JUI XpaHEeHHUs U PO(YUIAKTHYECKOTO
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;
—  MEXaHWYECKUMHU KaJIbKYJIATOPaMH;

— CIeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.
[TomemeHust 1J1E CAMOCTOATEIBHOM paOOTHI 00yUYAIONINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISL UCHOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHreM JOCTyla K B JJIGKTPOHHYIO HWH(OPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay

YHuBepcurera.

OOyyarommMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JIeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(ecCHOHAIbHBIM 0a3zaM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmMeHoBaHue noprasa
(M3naHus, Kypca, 10KyMeHTa)

CcbliIka

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru
OoubmoTeka

https://elibrary.ru/defaultx.asp

2. ba3a ganneix mud | T-cienmanucTos

https://habr.com

3. Basza gaunaeix 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. | ®enepanpHblii HeHTp HMHHOPMAIIMOHHO -
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

HepequL I/IH(i)OpMaLII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX IIpU  OCYHICCTBJIICHUU

00pa3oBaTenbHOrO MpoIiecca 1Mo AUCIUIUIHHE (MOYJIIO),

B TOM YHUCJIC KOMIIJICKT JIMIICH3MOHHOI'O

nporpaMMHOTO O6CCHC‘-ICHI/I5{, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIe 0a3bl JaHHBIX 151

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

HporpaMMﬂoe odecneueHne AJiS IIVIAHUPOBAHUA U YU€TA BPEMCHU!:

Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucrtemMbl ypaBJieHHs] IPOEKTAMM:

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

CHpaBO‘lHO-HpaBOBbIe CHUCTEMBI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

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 (Monyis) «Maremarnuyeckuil ananmus3. Yacte 2.
[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.

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.

Jlabopamopnas paboma — yaebHOE 3aHATHE, HAPABICHHOE HA MPAKTUYECKOE 3aKpEIICHHUE
TEOPETHUUECKUX 3HAHUM uYepe3 BHIMOJHEHHE SKCIEPUMEHTANBHBIX WM MPOCKTHBIX 3a1aHuil. B
xoJle J1abopaTOpHOM paboThl CTYAEHTHI MPOBOJAAT aHAIM3, Pa3pabdOTKy WIM TECTUPOBaHUE
IIPOrPaMMHOT0 K0J1a, U3yUYE€HHOI'0 B paMKax Kypca.

[lepen BeIoNHEHHEM J1a0OPATOPHOUM PabOTHl HEOOXOAMMO BHUMATEILHO O3HAKOMUTHCS C
TEOPETHUYECKUM MAaTE€pUajJoM U METOAMYECKUMHU YKa3aHUSAMH. PeKoMeHIyeTcss U3yduTh
UCIIOJIb3YEMbIe HHCTPYMEHTHI M TEXHOJIOTUU JIJIsl YBEPEHHOTO UX MPUMEHEHHs Ha mpakThke. [Ipu
BO3HHUKHOBEHHUH BOIIPOCOB CJIEAYET 00paIiaThbes K Npero aBaTesto s MOIyYeHUs pa3bsCHEHUH.

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 MPEToiaBaTessl. 3a/1aun 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 TMCHMIIJINMHE (MO}Iy.]'IlO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIICTCHIMI 1O
mucuuniaune (Moayaw) «MaremaTuueckuii ananu3s. Yacrp 2. [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
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

YMeeT aHamu3upoBaTh, CpPaBHUBATH,

KOHKPETH3HpPOBAaTh W

KJIACCU(UIIMPOBATD,
0060011aTh, CHCTEMAaTH3UPOBATH
W3YYCHHBI MaTepuas, BBIJAENSS KIIOYCBBIE MOMEHTBI U
yCTaHABJIMBAs cBs3u.  YeTko
dbopmymnupyet YBEPEHHO  HHTEPIPETHPYET

pesy/IbTaThl AHAIN30B U JPYIUX HCCICAOBAHUH, a TaKKe

MIPUYUHHO-CJIC/ICTBCHHEIC
OTBETHI,

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

CryneHt oOnajgaer 3HaHMAMHU NPEAMETA IIOYTH B IIOJHOM
o0bemMe paboueii mporpaMMbl U CAMOCTOSITEIBHO, JTOTHYECKH
[I0CJIEI0BATENIFHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoJee 3HaYMMBIX MOMEHTaX.
OH yMeeT aHaIM3UPOBaTh, CPAaBHUBATH, KIIACCUPHUITUPOBATH,
0000m1aTh, KOHKPETH3UPOBATh H  CHCTEMATH3HPOBATH
W3yUYCHHBI MaTepuai, BBIACTSS €ro KIOYeBbIe acleKThl
yCTaHaBIINBas MIPUYIMHHO-CIICACTBCHHBIE CBSI3H.
dopMmynupyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl aHATM30B W APYIHX HCCIEJOBAaHUM, a TaKkKe
pelIaeT CIOKHBIE CUTyalMoHHbIe 3agayi. CTYIEHT XOPOIIOo
3HaKOM C METOJIaMH HCCIICAOBAHUS, HEOOXOIUMBIMH IS
NPaKTUYECKON yMeeT

npeaMeTa C MNPAKTHYCCKUMU

JCATCIBbHOCTH, n CBA3bIBATh

TCOPECTUYCCKUEC ACICKThI

3agadyaMu.

Y 10BIETBOPUTENBHO

YILOBJICTBOPI/ITG)HLHO

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.

Jucnunnmza (Moaynb) «Martematnueckuil aHanus. Yacte 2. IIponBUHYTHI ypOBEHb» B
KaXJIOM CEMECTpEe OLICHUBAETCS CIIEYIOLUM 00pa3oM:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Homarmrave 3amanms | 15% 14 HaGop 3amad o remam Henenu

KonTponbHbie 25% 2 [Mucesmennas pabota ¢ HabOpoM 3a/ad, KOTOPBIE HY)KHO

paboTEHI PELIUTh 332 OTPAaHUYEHHOE BpEeMS

JlaboparopHas 35% 1 3ajaHus Ha BBHIIOJIHEHHUE SKCTIEPUMEHTATbHBIX WIN

pabora MPOEKTHBIX pabOT C aHAIHM30M, pa3paboTKON WK
TECTHPOBAHHEM KOJIa.

Komnoksuym 15% 1 YCTHBIE OTBETHI Ha BOIPOCHI, CIUCOK KOTOPBIX U3BECTEH
CTYZACHTY 3apaHee

ONEeKTPOHHBIA JOKYMEHT




AKTHBHOCTH Bec |KoanuectBo Onucanne

OKx3aMeH 10% 1 [TuceMeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMS

®opmyia pacuéTa UTOrOBOI ONEHKH MO AUCHUIUIAHE (MOayJaw) «MaTeMaTH4yecKuii
anaan3. Yacrp 2. IlpoaBuHyTbiii ypoBeHb»: «0,15 X cpenHee 3a JoMallHuE 3aJaHus +
0,25 x cpennee 3a KoHTponbHBIE paboTel + 0,35 X cpenmnee 3a mabopartopHble pabOTHI +
0,15 x xommokBuyMm + 0,1 X aK3amMeH».
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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 14 2 0l/ 21 4] 6%
_o4
a4

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

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

0 D
T t

=1

3221 Jo1 2 3 4 5 6°

a) 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 (GyHKIHUH Y(X) = arccos Ha OCHOBE aHalM3a MHTEPBAJIOB

MOHOTOHHOCTH.
5. Crnenyroiiee yTBepkIeHHe BEpHO 11 pyHKIuu f:

3C: Ve D(f)Jac D(f): |f(a)- flz)| <C
Crnenyet nmu otcrona, uro yukmus f(x) orpannueHa? OO0OCHYH CBOI 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

*
3ALAYA T

*
3ALAYA S

*
IAOAYA 9

Onpegenenune

16ann

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

16ann

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

2Ganna

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

JomamnHee 3a1anue 3.

nocnefoBaTenNbLHOCTH M cnocobbl ee 3agaHua

*
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) [na Toro 4ToBbl NOCNEAOBATENBHOCTE { Uy | BbNE CTPOMG BO3PACTAIOWEN AOCTATOMHO,
YToBbl NOCNEAOBATENBHOCTH {Tn } W {yn} BEINK CTPOro BOIPECTAIOLUMMM.

6) [na Toro 4Tobbl NOCNEACBATENEHOCTE {un | BbiNa cTPOro yBLIBAIOWEN HEoBXoaMmo,
YTobkbl NOCNEROBATENEHOCTH {2, ) W {yn | Bbind yERBaOWMMA.

8] [na Toro 4Tob6 NOCNEAOBATENBHOCT, { Uy | Bbina CTPOro BO3PACTaIOWER A0CTATOMHO,

UTOBEI NOCNEAOBATENEHOCTH {2y } 1 {1y} BEIK CTPOrO BO3PECTAIOLMMA.
-

[Ana Toro 4tobsl NOCNEROBATENEHOCTE {vy, | Bslna CTPOro BO3PacTakoWeil HeoBX0aM-
MO, YTOBEI NOCNEAOBATENLHOCTH {1} W {1, } BEIMK CTPOTO BO3PACTAIOLMMI.
W3BECTHO, 4TO NOCNEAOBATENSHOCTH {7y } 1 {1y } yOuBaoT. [Ins Toro 4tobsl {uy, } Gei-
na cTporo ybsBaowei HeoBxoaumMo, 4Tolsl X0TA Bbl OfHa U3 NOCNEA0BATENLHOCTER
{Zn} wan {yn} Bbina cTpore yomBaroWwei.

A

* SAOAHA 4 2 Ganna

Yiaxn, KaKWMe W3 CNeAyouMx YTEePKASHAN IKBMBANEHTHBI TOMY, 4TO NOCNeAOBaTENb-
HOCTE OFpaHU4EHa CBepXy:

a) 3CeR:¥nel z, 5 C;

6) ICeRC>0:%nelN x, <

g) JICeR.C<0:¥nel =z, < 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

KOHTPNPUMED.

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 NOCNEAOBATENEHOCTS 2 = T + Yn HE OTPaHWMYEHE.

8) Ecnu nocnegoBaTentHOCTs Ty OFPEHWYEHE, @ NOCNEL0BATENbHOCTD Yn — HE OrpaHH-

*
AOAHA B

HEHa, TO NOCNEROBATENLHOCTE Iy = Tpln HE OFPaHUYEHE.
16ann

2
n -
Jokanu, 4T0 NoCNefoBaTenbHOCTb by = 7 HE ABNAETCH Of PAaHUUEHHOIA.

IIpumepHbIe 3a1aHUA U1 J1Aa00PATOPHOI PadoThI

1
1. IIpoBepete, siBHsieTcs U oToOpakeHue f(x)= > COSX CHKMMAIOIIHM

HaiuTe KOAQPUIHUEHT CKATHUS.
o X
2. Haiinute HEMOABWXXHYIO TOUKYy oToOpaxenus f(x)= s t 1, ucnonb3ys MerTon

Ha R. Ecom ma —

MOCICA0OBATCIBHBIX HpI/I6J'II/I)KCHI/II71. Brinonnute TpH UTEpALIUM, HAYaB C Xy = 0.
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1 2 .
3. Ilokaxwure, 4YTO ypaBHEHHE X = 3 (x + ;) npu x>0 3a1aét cxUMaromiee oToopaxeHue

Ha otpeske [1][2]. K kakoMy unciy cXOAuTCsi UTEpallMOHHbBIN Tipotecc?

4. TlpoBepbTe BBINOJIHEHHE YCIOBHI TEOpeMbl O HESBHOW (YHKUIMU [ ypaBHEHHS
F(x,y)=x% + y? — 1 = 0 B okpectHocTH ToukH (0,1). BeipasuTe Y kKak QYHKIHMIO OT X JIOKaILHO.

5. Ilns otobpaskenus F(X,y)=(X+Yy,Xx—y?) nposepbTe, NpUMeHUMa I TeopeMa 00 00paTHO
¢dbynakuuu B Touke (1,1). Berancoure matpuily SIkoou u e€ onpeaenuTens.

6. Paccmorpute 3anauy Kommu: y'=Yy, y(0)=1. IloctpoiiTe nepBbie ABa MOCIEI0BATEIbHBIX
npubmkenus no merony [lukapa. CpaBHUTE ¢ TOUHBIM PEIICHUEM.

7. Tlposepste, ynosnerBopser nu (ynxuus f(t,y)=t?+y? ycnosuio Jlummuna mo Yy B
obnacru [t|<1,|ly|<1. OGocHyiiTe OTBET.

8. IToctpoiite oneparop Ilukapa mis 3agaum Y'= 2y, y(0)=1. [IpumeHuTe ero oauH pas K
HavabHOU pyHKIUU Y, (1)=1.

9. Uccnenyiite, CKOJIBKO PELIEHUN UMEET ypaBHEHUE X=COSX Ha R, mcnonb3ys npuHUMN
CKUMAIOIIUX 0ToOpakeHnid. OOOCHYHTE CYIIECTBOBAHUE U €IMHCTBEHHOCTb.

10. Tlocrtpoiite Tpaduk HUTEPAMOHHOTO Mpolecca X,y = /2 + X, , HadaB Xy = 0.
Jlokaxute, 4TO OTOOpaKEHHUE CXKUMAIOIIEe Ha MMOAXOISIIEM OTPE3Ke, W HAWIUTe Mpee

OoCICA0BATCIBbHOCTH.

33}12HI/IH AJIsA l'[pOMe)KYTO‘lHOﬁ aTrTeCTaluy 10 JTMCHMIIJINHE (MOIlyJ'llO) 2 ceMecTp

Ne n/m 3ananue OtBer Kommnerenuus
1 Onpenennre TAI TPOCTPAHCTBA, B KOTOPOM (hyHKITHS €BKITUI0BO OIIK-4
3aJjaHa Kak oToOpaxkeHue u3 R n B R. IIPOCTPAHCTBO
2 Ha3zoBute moHsTHE, XapaKTepHU3yIOIiee MPOU3BOIHYIO muddepeHnman OIIK-4
(YHKLIMY MHOTHX IIEPEMEHHBIX B TOUKE.
3 VYxkaxure GopMyiTy, ONHMCHIBAIONIYIO MATPHILY YaCTHBIX Mmarpuna Skobu OIIK-4
MPOU3BOIHBIX (DYHKLIUU HECKOJIBKUX IEPEMEHHBIX.
4 Onpenenure, Kak Ha3bIBaCTCS PYHKIINS, 3a0ar01ast BEKTOP- OIIK-4
TPAaeKTOPHIO B POCTPAHCTBE C TIOMOIIBIO BEKTOPHBIX byHKIMSA
3HAYCHHH.
5 HazoBute MeToa ONITHMH3AIINH, HE UMEIOIITHI 0e3yciioBHas OIIK-4
OrpaHNYEHHUH Ha 00JIACTH ONPENECIICHHS. ONITUMH3AIINS
6 Kak Ha3piBaeTCcs METOJI OMCKA SKCTpeMyMa QPYHKIMH TPU YCIIOBHAs OIIK-4
HAIMYUW OTpaHHYCHUHN? ONTUMH3AIIUS
7 YKaxkuTe BUJI MHTErpaja, KOTOPBIA HE UMEET KOHKPETHBIX | HEOIPEIEIEHHBI OIIK-4
TpaHUIl UHTETPUPOBAHUSL. i uHTErpan
8 HazoBute TeopeMy, 00eCIeUnBAIONIYIO CYIIECTBOBAHUE U Teopema OIIK-4
€/IMHCTBEHHOCTH peleHus TudepeHIHanbHOTO I[Mukapa
YpaBHEHHS.
9 Kak Has3pIBaeTCst pOCTPAaHCTBO C HOPMOM, IKBUBAJICHTHON | HOPMHPOBAHHOE OIIK-4
€BKIINI0BOI HOpMe B R*n? IIPOCTPAHCTBO
10 | Ha3zoBuTe cBOIWCTBO ()yHKIIMH HECKOJBKUX TIEPEMEHHBIX, HEIPEPBIBHOCTD OIIK-4
MIPU KOTOPOM Tipeie QYHKIMK B TOUKE paBeH 3HAYCHUIO
(yHKIIMH B 9TOH TOUYKE.
11 | Kak Ha3bIBaeTcsi OTOOpakeHHe, AJIsl KOTOPOro cymecTByeT | auddepeHuupy OIIK-4
JTUHEHHOE PUOIIKEHNE C OCTATOYHBIM YJICHOM, emMoe
CTpEMSIIIMMCS K HYJIIO OBICTpee apryMeHTa? oroOpakeHHe
12 | YkaxuTe NOHATHE, ONHUCHIBAIOLIEE IPATUCHT (PYHKIUH BEKTOD OIIK-4
HECKOJbKUX TIEPEMEHHBIX. rpaJIneHTa
13 | Ha3zoBuTe NpUHIIMII, TapaHTUPYIOIINHN CKATHE MPUHIUI OIIK-4
0TOOpaXeHUsI B METPUIECKOM MIPOCTPAHCTBE. COKMMAIOIINX
0TOOpaKeHUH
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14 | Kak Ha3bIBaeTcst GyHKIUS, UCTIONB3yeMast 7Sl TOUCKa ¢byHKUMSA OIIK-4
YCJIOBHOT'O DKCTpEMYyMa C TIOMOIIbI0 MHOYKHTETICH? Jlarpanxa

15 VYKaxuTe TUI UHTETpaja, IPUMEHIEMOro JJIsl U3MEPECHUS KpaTHBIN IK-2
o0bémMa B R"n ¢ momomipio Mepsl Jlebera. UHTerpai

16 | HazoBute TeopeMy, KOTOpas MO3BOJISIET MEHATH MOPSIOK Teopema [K-2
MHTETPUPOBAHUS B IOBTOPHBIX HHTETpaJIax. DyOunan

17 | Kak nHaseBaercs hopma, IpuMeHsIEMast st nuddepeHnnain IK-2
OpPHEHTHPOBAHHOT'O UHTETpHpoBaHusi B R"n? Has popma

18 | VkaxuTe TeopeMy, CBSI3BIBAIOIILYIO HHTErPal MO TPaHuIe Teopema CTokca [K-2
TeJla ¢ HHTETPAJIOM 10 CAMOMY TeIy.

19 | Ha3zoBuTe NMOHATHE, XapaKTEPU3YIOIIEEe CXOAUMOCTh CXOAMMOCTb IK-2
MOCJIEeIOBATEILHOCTH TOYeK B R™n.

20 | Kak Ha3wIBaeTCs psill, MPEACTABISIFOIINN (YHKIUIO B BUIE pan Teinopa [K-2

CYMMEBI CTCIICHHBIX YJICHOB OKOJIO TOYKH?

ONEeKTPOHHBIA JOKYMEHT
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