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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas nporpamma aucuuruinael (Moayss) «MartemaTudeckuit ananus (musor). Yacte 2»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIBIOTEpPHBIE HaykH, Npodmib MaremaTHKa U KOMIBIOTEpPHbIE HAYKH, YTBEP>KICHHBIN
nprka3oM MHHHCTEpCTBA HayKu U BbIciIero oOpasoBanusi Poccuiickoit @enepannu Ne 807 ot
23.08.2017 rona.

N3yuenune nucuumivnbl (Moayns) «MatemaTtuyeckuil ananu3 (muiioT). Yacte 2» gBisieTcst
OCHOBOI1 JUIsi MHOTUX APYTUX MaTeMaTHYECKUX AUCHUUIUIMH U HAayYHBIX HAlpaBiICHUM, BKIIOYas
¢u3uKy, SKOHOMHUKY M HH)XEHEpHbIe HaykH. JlMCIUIUIMHA pa3BUBACT AaHAIUTUYECKOE U
KPUTHYECKOE MBIIIJICHUE, YTO SIBISICTCS BA)KHBIM HABBIKOM JJISi PEIICHUS CIIOKHBIX 3a7ad B
pas3IMYHBIX cdepax.

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

Hacrosimas nucuumiuHa (MOynb) BKIOYEHA Y4eOHBIN IUIaH 1O MpOrpamMme MOJIrOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
MaremaTrKa U KOMIIBIOTEPHBIE HAYKH U BXOJIUT B 00s3aTeNbHYI0 YacTh bioka 1, kak aucuuruimHa
0 BBIOODY.

Juctummaa (Moayih) u3ydaeTcst Ha 1 kypcee Bo 2 cemectpe. JlocTyrmHa K U3y4EHUIO TIOCIe
YCIIEIIHOT'O OCBOEHMS AUCLUILIMHBI (MOyis) «Matemarudeckuii ananu3 (muior). Yacts 1»

Juctumimza (Moaynb) «MaremMaTHUeCKM aHadu3» UMEET JBa YPOBHSI IOJATOTOBKHU:
OCHOBHOM U MUWJIOTHBIN noToK. OOyuaromuecs pacrnpeiensoTcs Ha COOTBETCTBYIOIINE YPOBHH 1O
WUTOTaM BXOJHOTO TECTUPOBAHUS 110 AUCIUIUIHHE (MOIYJIIO).

Heab u3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWU TIIyOOKOTO MOHUMAHHS
IPEJIEeNIOB, HEMPEPHIBHOCTH, IPOMU3BOIHBIX U HHTETPAJIOB, a TAKXKE MX IPUMEHEHUS B PA3IUUHBIX
00JacTsIX HayKH U TEXHUKHU.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— (opMupoBaHre TMOHMMAaHHWE TEPMUHOB, OCHOBHBIX TEOpPEM, CBS3aHHBIX C
uccieoBaHeM (QYHKIMU Ha SKCTPEMYM U BBITYKJIOCTh, IOCTPOEHUE IpaUKOB PYHKIUU U UX
AQHAJIN3 C TOMOIIBIO IPOU3BOJHON;

— oOyueHHe HaBbIKAaM BBIYHMCICHHMS TIpe/ieNa IOCIeOBaTeIbHOCTH M (PYHKIUH,
uccieoBaHus (PYHKIIMU Ha HEMPEPBIBHOCTD U TU(PPepeHIINPYEeMOCTb;

— IpHUMEHEHHE TPOU3BOAHBIX K HCCIEIOBAaHUI0 (DYHKIMI M TNOCTpoeHue rpadpuk
byHkui, npumeHenue Gopmynsl Teiopa K HAX0XKAECHUIO MTPEAETIOB U IPYToe.

B pe3yabTaTe 0cBOEHUSI AMCUMILIUHBI (MOAYJISI) BO 2 ceMecTpe 00yUaloUIUiics J0IKeH:

3Hamy:

— OCHOBHBIE CTPYKTYpbl aHajln3a: HOPMHUPOBAaHHbIE M METPUUYECKHE INPOCTPAHCTBA,
TOMOJIOTHYECKHE MOHATHS U UX B3aUMOCBS3b;

— (¢yHIaMEeHTallbHbIE TEOpeMbl AU(PPEPEeHIINaTbHOIO W HUHTETPAJIbHOTO aHajlu3a B
MHOTOMEPHBIX M a0CTPAKTHBIX IPOCTPAHCTBAX;

— TMOHATUHHBIA anmapar Jud@epeHIaTbHOr0 HCUYUCICHUs: auddepeHnnan Kak
JUHEeHoe oToOpakeHue, TpaJiueHT, MaTpuna Jkodu, nupdepeHuranbHbie GOpMBI;

— OCHOBBI TEOPUH MEPBI M1 UHTETPUPOBAHUS: aKCHOMAaTHKa MEPBI, IOCTPOEHUE UHTErpaja
JleGera, ero cBOICTBa U CBA3b C HHTErpaioM Pumana,

— TreoMeTpuYeckue U  (U3NYECKHe UHTEpIpeTalMd aHAIWTHYECKUX  IMOHSITHM:
OpHUEHTAIM, KacaTeIbHbIE CTPYKTYPBI, JUBEPTrE€HIUS, POTOP, NHTErPAJIbHBIE TEOPEMBI,

ymemby:

— aHaJM3UPOBATh TOMOJIOTMUYECKHUE U METPUUECKHE CBOMCTBA MHOYKECTB U OTOOpaXKEeHHUI;
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— BBIUUCIATH M HUCIOJNB30BaTh AUQQepeHransl, TpaaueHTsl U MaTpuibl Sko0u s
HCCJICIOBAHUS OTOOPAKEHUH;

— TMPHUMEHATh TEOPEMBI O HESIBHOM M 00paTHON (PYHKIMH, a TaKKe METOMbI JIOKAIbHOU
ONTUMM3ALNH;

— IPOBEPSATh HU3MEPUMOCTh (PYHKUMH M KOPPEKTHOCTb IPENENbHBIX MEPeXOA0B MOJ
3HAKOM HMHTErpana;

— BBINOJHATH 3aMEHBI TEPEMEHHBIX, NPUMEHATh TeopeMy @DPyOMHM M BBIYUCIATH
MHTErpabl 110 00JIaCTSIM C IpaHuLeH;

6nadems:

— HaBBIKAMH a0CTPAKTHOTO MATEMaTHYECKOTO MBIIUICHUS W MHBApPUAHTHOTO ONMHCAHUS
00BEKTOB;

— sA3bIKOM AU depeHInanIbHOM reoMeTpuu: KacaTelbHble IPOCTPaHCTBA, (OPMBI,
OpHUEHTAINS,

— KPUTHYECKHUM IOX0JI0M K 000CHOBAHUIO MAaTEMaTHUECKUX KOHCTPYKLUH U TEOPEM;

— METOJI0JIOTHEN NepeBosia (PU3NYECKUX U T€OMETPUUYECKUX 3aKOHOB B aHAJIMTUYECKHE
(bopMyIINPOBKY;

— KYJIBTYpOM CTPOTOr0 MaTEMaTHUYECKOTO PacCyXKICHHs U 0(hOPMIICHHUS TOKA3aTEIbCTB.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

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

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
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 Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOHN 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 METOIOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOrPaMMHO U UCIIOJIb30BaTh Ha anmapara, CBI3aHHOTO 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. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOT'O C ITPOSKTUPOBAHUEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB M MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
00mnacTsx 4enoBeYecKon
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKAECHUSA CTPOIo U
aHaJII/I3I/Ip0BaTB HOJIyT-IeHHI)Ie
pe3yabTaThl B 00JIaCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaATEMATHYCCKOI'O
JIOKa3aTeIbCTBA M aHaJIM3a
pe3yIIbTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
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)
Iunomuwiii nomok 2 cemecmp
1 Tomonorus B R”n 8 8 9 JloMarHee 3a1aHue
2 HenpepeiBable QyHKIIMN 8 8 9 JomaliHee 3a1aHue
HECKOJIBKHUX KonTponbHas
EePEMEHHBIX pabota
3 JuddepeHuupoBanue B 8 8 9 JlomamHee 3amanue
R™n KonTponpnas
paboTa
4 [TpuHIHIT CKUMAFOTITUX 8 8 9 Jomainee 3aganue
0TOOpakeHHUH Komnmoxsruym
5 3a1aun ONTUMHU3AIUN 10 10 9 JloMaliHee 3aaHne
KonTponphas
pabota
6 WuTerpuposanne B R n 10 10 10 JlomamHee 3amaHue
KontponbsHas
pabota
7 OpueHTHPOBaHHOE 8 8 9 Jomainee 3aganue
UHTEerpupoBaHue B R"n Konnoksuym
IK3amen 6
Hmozo 3a 2 cemecmp: 60 60 6 64
O6vem oucyuniunst (Mo0y/is) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)

4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)

Neni/m | HammeHnoBaHue pasngesia
AUCHUNJIMHBI (MOYJIs1)

ConepxxaHue TUCHUNIMHBI (MOIYJIs1) O TEMaM

Hunommuwiit nomox 2 cemecmp

1 Tononorus 8 R*n

HopMupoBaHHBIE IPOCTpaHCTBA. DKBUBAJIEHTHOCTH HOPM B R”n.
MeTtpurdeckoe IpocTpaHCTBO, MHAYLIMPOBaHHas Tonojorus. Tomnonorus B C
u C*n. OTKpBIThIE U 3aMKHYTHIE MHOKECTBA. T0UKa MPUKOCHOBEHUSI.
WNnaynupoBaHHast TONOJIOTHS HA TOAMHOXecTBe. ONMCaHNe BCEX OTKPBITHIX
MHOkecTB. CxomuMocTh B R”n, 06001ménHas Teopema bombiiano—
Beiiempacca.

2 HenpepeiBable QyHKIIMN
HECKOJIBKHX IEPEMEHHBIX

HenpepsiBHOE 0TOOpaXxeHHe MEX Iy METPHUECKUMHU TPOCTPAHCTBAMHU.
[TonsTHe npeaena 0TOOpaKeHUsI MEKAY METPUIECKUMH [TPOCTPAHCTBAMH.
CBoiicTBa mpezena U KpUTepuil HEIPEPHIBHOCTH.

[Mpoun3BeneHre METPHUUECKHUX MPOCTPAHCTB U apudMeTHKa npesena QyHKIun
OT HECKOJIBKUX [IEPEMEHHBIX.

3 Huddepenuuposanue B
R™n

Jluneapuzanus orobpaxkennit. Juddepenunan oToOpakeHUs U TOHITHE
muddepennupyemoctu. JuddepeHunpoBanne BeKTOP-PyHKIUN U
omnpenenenue auddeperHpana kak 0To0pakKeHne BEKTOpa CKOPOCTH KPUBOH.
I'panuent. [lonstue yacTHBIX MPON3BOAHBIX. Juddepenunan pyHKIun 310
KOBEKTOP (=(yHKIHOHAJI), €TO SBHOE ONHUcaHue. SIBHOE onucaHue
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muddepernnana otodpaxkeHus (=Marpuua Jxko6m) u e€ reoMeTpUIECKHUA
cMmeici. KacarensHoe mpocTpaHCcTBO, €ro 0a3HC U MOHATHE TIEPBOU
KBaJIpaTHYHOU (hOPMBI JJIs MPOCTEUITUX oBepXHOCTeH. HeoOxoaumebie
yCIIOBHUE U JocTaTouHOe yenoBue auddepennmpyemoctu. Juddepeniman
KOMIIO3HUIIMA 0TOOpakeHnH, muddepeHInpOBaHNE CIOKHON (DYyHKITHH.
[TonunoMm Tainopa OT HECKOJIBKUX TIEPEMEHHBIX, TOJMHOM TaMlmopa B
MaTpUYHOH 3amucH (MepBbie TPH MOHOMa). MaTpuuHbIe

T pepeHInPOBaAHHSI.

TIpuHIIUT CKUMAROIITUX
OTOOpaKCHHIA

[Mpuanmn cxxuMaromx orodpaxkenuii. Teopema o HesIBHON (QyHKINH U
Teopema 00 obpaTHON GpyHKIHMU. E€ TeoMeTpuYIecKuii CMBICT ¥ 3HAYUMOCTb.
JuddepeHnnanbHble ypaBHEHUS, TEOpeMa O CYIECTBOBAHUU U
eIMHCTBEHHOCTH A depeHmansHOro ypaBHEeHusI.

3amaun ONTUMHU3ALNNA

HccnenoBanne GhyHKIHIA HA SKCTPEMYMBI. Y CIIOBHBIN SKCTpeMyM (3a7ada
ONTUMU3aLUK), HoHATHE JlarpanxkuaHa.

WnTerpuposanue B R n

OcHoBbl Teopun Mepbl. MHOkecTBO Burtanu, napagokc banaxa-Tapckoro,
TeopeMa Yiama. G-anreOpsl 1 akCIMOMEBI Mepbl. Mepa Jlebera u e€ cBolcTBa.
Nzmepumsie pyakmmn. MaTerpan Jlebera ot cryneHyaToi GyHKINM.
Wurerpan Jlebera u ero cBoiictBa. Onpezaenenue naterpana Jlebera mo
Puccy. Jlemma ®@aty. UnTerpan Pumana u cBsizb ¢ nnTerpanom Jlebera.
[IpousBenenue mep.lloBropHble HHTErpansl. Teopema OyounHu. 3ameHa
NepEeMEeHHBIX B HHTEerpupoBanuu. uddepennupoanue naTerpaia mno
rapaMeTpaM.

OpueHTUPOBaHHOE
HMHTErpupoBaHue B R"n

Huddepennnanpapie popmel. 1-popmbl 1 UX pou3BeNCHNUS, N-POPMBIL.
HuddepennnpoBanue Gopm 1 uHTETHpoBaHue Gopm B R*n.

Teno B R*n u ero rpanunna. OpueHTanus Teaa U HHAYLIUpOBaHHAS
opueHTanus Ha rpanuie. Teopema Ctokca. BekTopHble moss, JUBepreHmus,

poTop
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pPacHpoCTpaHsIeMOro IMPOTPaMMHOTO O0ECHEeYeHHs, BKJIIOYas TMPOAYKTHl OTEYECTBEHHOTO
IPOM3BOJICTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 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.

Ocnosnasa tumepamypa:

1. Unwun, B. A. Maremarudeckuii ananu3 B 2 4. Yactp 1 B 2 kH. Kaura 1 : yueOHUK 115t
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 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. Cagosaununii, b. X. Cerno. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 315 c. — (Briciee o6pa3oBanue). — ISBN 978-5-534-07069-
9. — Teker : anekrponnsnii // OOpaszoBatenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

/Jlonoanumensvhasn numepamypa:
1. Kamnkaepa, JI. C. Maremarnueckuii aHaau3: TeOpus NpeaesioB, muddepeHIHaTLHOS

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

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

2. HuxutuH, A. A. MaremaTuueckuil aHaimu3. YTiyOJIeHHBIH Kypc | Y4eOHUK U PAKTUKYM
1utst By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-e u3f., ucnp. u gon. — Mocksa : 31areascTBo
FOpaiit, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHbsld  //  OOpazoBatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IPaBUJIaM U HOpMaM U 00eCIeurBaloIIel MpOBEACHHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)kxuBaHus yueOHOro ob6opynoBanus. IloMerieHuss yKoOMIIJIeKTOBaHbI CIEHUAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIyXKallUMU JJs MpeACTaBleHusl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne AuCUMIUIMHBL (MOIYJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;
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— MCXaHUYCCKUMU KAJIbKYJIATOPAMHU,

— CIeNUaTu3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYyTI0BaHUE.
[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCIOJIb30BaHUSl WHBAJIUJAMH W JIUI[AMUA C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay

YHusepcurera.

OOyyaromumMcst MpeNoCTaBiIAETCA JAOCTYN (B TOM YHMCIE yAaJeHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClle AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbHBIM 0a3zaM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmMeHoBaHue noprasna
(u3maHus, Kypca, 10KyMeHTA)

CcbliIka

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru
OoubnmoTeka

https://elibrary.ru/defaultx.asp

2. ba3a ganneix mud | T-cienmanucTos

https://habr.com

3. Basza gaunaeix 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. | ®enepanpHblii HeHTp HHHOPMALIMOHHO -
00pa30BaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

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

00pa3zoBaTenbHOrO MpoIiecca 1Mo AUCIUIUIHHE (MOYJIIO),

B TOM 4YHUCJIC KOMIIJICKT JIMIICH3MOHHOI'O

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

MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | nuuensuonuoe
Bpay3zepsbI:
Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJIHO PaclpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOHO pacIpOoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe

HporpaMMﬂoe odecneueHne AJiS IIVIAHUPOBAHUA U YU€TA BPEMCHU!:

Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucteMsbl ynpapjeHHs] TPOeKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe

Cucrtembl ynpapjeHHus1 0a3aMHi JaAHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | mnuensmnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe

CHpaBO‘lHO-HpaBOBbIe CUCTEMBI:
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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 ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeToanuyecKkue H OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4alOUIUXCS 10 OCBOEHUIO TUCIHUILIMHBI (MOYJIs1)

B nponecce nzydeHus: TUCHUIUIMHBI (MOAYsl) «MareMaTudeckuii ananu3 (muiotT). Yacthb
2» B paMKax TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B KaXKJIOM CEMECTPE UCTIOIB3YIOTCS TAKHE BUIBI
yueOHOM paboThl, KaK JEKIHUs, CEMUHAPHI, KOJNIOKBUYMbI, KOHTPOJIbHbIE Pa0OTHI U JIOMAIIIHUE
3a/laHusl, a TaKXKe PpazIMYHble BUJbl CaMOCTOSTENbHONM padOThl O0OydarolUXCs MO 3aJaHUI0
IpernojiaBaTessi, HaNpaBJICHHbIE Ha pa3BUTHE HAaBBIKOB INPO(ECCHOHANBHOM  JEKCHKH,
3aKperyieHNe MPaKTUYECKUX MPo(ecCHnoHaTbHBIX KOMIETEHIINH, MOOIIPEHNE NHUIIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
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
pa3oOpaThCsi B MaTepuane He YAaercs, CleAyeT cOpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOKHOCTh AaKTHBHO Yy4acTBOBAaTh B
oOcyxaeHuu. Takxe MOoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO IMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

KOJZJIOK‘BM)/‘M — YCTHBIC OTBCTHI Ha BOITPOCHI, CIMCOK KOTOPBIX M3BECTCH CTYJICHTY 3apaHEc,

B nmponecce IMOoATOTOBKU K KOJUIOKBUYMY HCO6XOI[I/IMO MMpOaHAJIN3UPOBATH y‘le6HBIe
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘Ie6HI/IKaMI/I U JONOJHUTCIBHBIMHU HMCTOYHHMKAaMMH,
AKIICHTHUPYSIT BHUMAHUC Ha KIIHOYCBBIX TEMax. P CKOMCHAYCTCA CO3JaTb CTPYKTYPHPOBAHHBIC
KOHCIICKTBI, BBIACIAA OCHOBHBIC HACHU, TCPMUHBI 1 (bOpMy.]'H)I.
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Konmponvnas paboma — nucbMeHHas paboTa ¢ Ha0OpOM 3a/1a4, KOTOPbIE HY>KHO PELIUTH 32
OTrpaHMUYEHHOE BpEMSI.

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

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 JIydllle YCBOUTh MaTepuali. Vcmonb30BaTh pas3iMuHbIE HCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYJIS).

B mipotiecce camocTosITeIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH Mpu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE N3YUYEHUE YUeOHBIX MaTEPUAIOB TUIAHOB
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
aucuunianne (Moayaw) «MaremaTuueckuii anaiau3s (muiaor). Yacrp 2»

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

I[IpomexyTouHasi arrecTamusi MO JUCIUIUIMHE (MOAYNIO) B KaXIOM CEMECTpe
OCYIIECTBIIsIETCE B (OpMe IK3amena, TPU DTOM TIPOBOJIUTCA OIICHKA KOMIICTECHIIHH,
c(hOpMHUPOBAHHBIX TIO TUCIUTIIIUHE.

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

[ecatudannbHas IlarudanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OllEHKA OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OTtnuyaHO CTyIeHT NOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JI0KCHHBIMU B
9 OTJINYHO pabodeii mporpamme, U TiIyOOKO OCMBICHISIET AUCHUIUTHHY. OH
) OTIMYHO CaMOCTOSITEIIBHO M JIOTHYECKH TIOC/IE0BATEIbHO OTBEUALT 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 ~ OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHAIM30B W JAPYTHUX HCCIEJOBAHUN, a TaKke
pemaer cioxHble 3anadd. CTyIeHT XOpoIlo 3HAKOM C
METOJIaMH HCCIIEIOBAHMS, HEOOXOINMBIMH JIJIS IPAKTHIECKOM
JESTEbHOCTH, U YMEET CBS3bIBATh TEOPETHUECKHE aCTIEKTHI

JHUCITUITINHBI (MOI[YJ'UI) C MMPAKTUYCCKUMMU 3aav4aMU.
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JlecaTnOAILHAA
OIleHKA

IIaTnoannnLHas

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

7

Xoporo

6

Xoporo

Crynent oOnajgaeT 3HaAHMAMHU NpEAMETa MOYTH B IMOJTHOM
obbeMe paboueii mporpaMMBI M CAMOCTOSATEIBHO, TOTHICCKU
MOCJIeI0BAaTENIbHO U BCECTOPOHHE OTBEYAET Ha BCE BOMPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH yMmeeT aHAJIM3UPOBATh, CPABHUBATH, KIIACCUDUIIUPOBATH,
00001aTh, KOHKPETH3HPOBaTh H
W3YUYCHHBI MaTepHai, BBIACTSS ero KIOYeBhIe acleKThl U
MPUYHUHHO-CIICICTBEHHbIC

CHCTEMATU3UPOBATh
yCTaHaBJINBAas CBSI3H.
@opMyJIUPYET CBOU OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yiabTaThl AHAIM30B M JAPYTUX HCCICNOBAHUN, a TaKKe
pelIaeT CIOoXKHbIE CUTYallMOHHBIC 3ana4u. CTYJIEHT XOPOLIO
3HAKOM C METOAAMH HCCIEeIOBaHMs, HEOOXOIWMBIMU IS
MPaKTUYECKON CBSI3BIBATH

JCATCIBHOCTH, n yYMECT

TCOPETUYCCKUE AaCHCKThlI IMpEeAMETa C MPAKTUUICCKUMHA

3aJadyaMu.

5 Y 10BNETBOPUTENHHO

4 Y 10BIETBOPUTENHHO

CryneHt obnaznaet 6a30BbIMH 3HAHUSMH 1O TUCLUIUIMHE, HO

WCTBITHIBAET TPYIHOCTH TPH CAMOCTOSITEIBHBIX OTBETax M
UCHONB3YeT HEeTO4YHbIe (hopMyIMpOBKU. B Xome oTBETOB OH
JOIYCKaeT OIIMOKH, Kacaroluecs CyTd BompocoB. CTyneHT
CHOCOOCH penIaTh TOIBKO CaMble MPOCTHIE 3aJa4 U BlaJeeT
JIMILIB MUHUMAaJIbHBIM HaOOpOM METOIOB HCCIICIOBAHUSI.

He cman

He cnan

He cnan

CryneHT He OBIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHIA 110
NpeaMETY U HE MOXKET OTBETUTH Ha BOIPOCHI, JaXKe €CIU
3a/1aeT HaABOJISIIINE

npenoagaBaTeiib JOITOJIHUTCIIBHBIC

BOTIPOCHI.

Jucnunimza (Monyns) «Maremarnyeckuil ananu3 (mwioT). YacTe 2» B KaXk/I0M cEMECTpe

OLICHUBACTCH CJIICAYHOIIUM O6p8.30M:

AKTHBHOCTH Bec |KoaunyectBo Onucanune
Jomamuwue 3aganns | 20% 14 Habop 3amad o remam Henenn
KonTponbHbie 20% 2 [Mucermennas padota ¢ HabOpoM 3a/1a4, KOTOPBIE HYKHO
paboThI PELIUTh 3a OTPAaHHYEHHOE BPEeMs
Komnnmoxsuym 30% 1 YcTHBIE OTBETHI HA BOIIPOCHI, CITUCOK KOTOPBIX MU3BECTEH
CTY/ICHTY 3apaHee
OKk3ameH 30% 1 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO

PCUIUTD 3a OrPAHUYCHHOC BPEMS

dopmy.a pacyéTa UTOrOBOI OLIEHKH MO AUCHUIUIAHE (MOay.J0) «MaTeMaTH4YecKHuii

aHaqu3 (muaor). Yacre 2»:

«0,2x cpenqnee 3a gomamHue 3amanus + 0,2 X cpeaHee

3a KOHTPOJbHBIE paboThl + 0,3 X KOUTOKBUYM + 0,3 X IK3aMEeH».
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Tekylnii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS MO0 HCHHUILIHHE (MOTYJII0)
IIpumepHbIe TeMBbI 111 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, OTpaHUYEHHAs,
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
HEOTrpaHUYEHHOW (QYyHKIUN

Tema «IlociemoBareILHOCTHY
Onpenenenus
[TocnenoBareabHOCTh
[TocnenoBaTenbHOCTh, OTPaHUYEHHAS CBEPXY (OTpaHUYEHHAs CHU3Y,
OTpaHHYCHHAs, HEOrpaHHUUCHHAS)
MoHOTOHHAsI MOCTEA0BATEILHOCTD: (CTPOTr0) Bo3pacTatoiias (yobIBaroIas)
MOCJIEI0BATEILHOCTh

Tema «IIpenen nocnenoBaTenbHOCTI

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

Tema «Cxopasiuiecs 0CIEA0BaTEILHOCTHY

Onpenenenus
Cxopsmasicst (pacxosiiascs) Mmocie0BaTeIbHOCTb
beckoneuHo manas mociaea0BaTEILHOCTD

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 apupMeTHYECKUX OMEPaIUAX CO CXOASIIIUMUCS
MOCJIEIOBATEIILHOCTSIMU
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 CXOJSLICHCS MMOCIIE0BATEIbHOCTH
Teopema 0 €IUHCTBEHHOCTH Mpe/ea MoCae0BaTeIbHOCTH
Teopema o cBs31 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCIIE0BATEIbHOCTH
Teopema o CBsi3U MIOCIIE1I0BATEILHOCTH, €€ Ipeera u 0€CKOHEUHO MaJIon
I10CJIEA0BATEILHOCTH
CBolicTBa OECKOHEYHO MaJIBIX IOCIEA0BATEIbHOCTEN
Teopema 00 apu(METHUIECKUX OMEPAUAX CO CXOMSIIUMUCS
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»
OrnpeneneHust
[Ipenen pyHKIHMH B TOUKE clieBa (CrpaBa)
OyHKIMS, HEMPEPbIBHAS B TOUKE (HEMPEPHIBHAS CIIPaBa MIIH CJIEBA B TOUYKE)
Tumsl Touek pa3peiBa: yCTPAaHUMBIN, IIEPBOTO POAA, BTOPOTO poJia
OyHKI1MS, HENPEpbIBHASA HAa OTpe3Ke (Ha MHTepBaJe)
DopMYIIHNPOBKU
Teopema 0 HEMPEPHIBHOCTHU CIOKHOU QYHKIIUU (KOMIO3UIINU (DYHKIIHIN)
Teopema 0 HENPEPHIBHOCTH 0OpaTHOW PYHKIIMU
Teopema (Teopemsl) Beitepmirpacca o GyHKIIMH: HEMPEPHIBHON Ha OTPE3KE
Teopema bonbrano-Komm o mpoMeKyTOYHBIX 3HAYEHHSIX HEIPEPBIBHON
byHKIUM
Teopema o HeNpepbIBHOCTU 3HAUYECHUHN (QYHKIIUU
Teopema o HyJe HETIPEPHIBHON QYHKIIUU
Tema «IIpenen Qpynkuuu (Havano)»
Onpenenenus
[Mpenen pyHkmm (mpu X — +o0, X — —00, X — 00)
beckoneuno Oounbias (Manas) GyHKIUS
ACHUMITOTHI: BEPTUKAIIbHBIE, TOPU30HTAJIbHBIEC, HAKIIOHHBIE
DopMyIUpOBKU
Yemy paBHbl K03 durmenTs! K u b acumnrorer y = kx + b ¢pynkimm f
JlokazaTenbcTBa

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

Tema «CpaBHeHue QyHKIHUIA: 0-MaIoe»
Onpenenenus
0-Majoe
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 QyHKIUWH 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-Mayioro

6) Teopema 0 3a)aToii MOCIE0BATEIBHOCTH

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) Beskas i cXoIsmasicst ocieI0BaTeIbHOCTh orpaHndeHa? Besikast mn orpaHuueHHas
M0CJIEJ0BATEIBHOCTh CXOIUTCS?

13) CymiecTByeT JIi IOCIEeI0BaTEILHOCTD 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?|

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) 3anumm 061acTh ONpeaeeH!s U MHOKECTBO 3HaueHuit o6paTHoil Gpynkium 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 OIHUIIH MOCJIEI0BATEILHOCTh MPeo0pa3oBaHuii il mocTpoeHus y = h(x).
6) Hapucyii acku3 rpaduka ¢pynkuun h(x).
1
4. Hapucyit scku3 rpapuka GyHkuuu y(x) = arccos \ 72 o712 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 JId OTCIO/A, YTO MOCICI0BATEBHOCTD {an} orpanndyena? OOOCHY# CBO 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) 3anumm 06NacTh ONpeeeHUs U MHOKECTBO 3HaUeHUit o6paTHOl QyHkimu f !,
6) Hapucyii sckus rpaduxa f .

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

Y

7

a) CiioBaMU OIHUIITH TOCIEI0BATEILHOCTh MPE00Pa30BaHMA Tl TOCTpoeHHs y = h(X).

0) Hapucyii acku3 rpaduka Gynkimu h(x).
1
(I-? + 2 + 2)
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4. Hapwucyii ocku3 rpaduka GyHkum y(x) = arcsin

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

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

Crenyer i orcroaa, uro ¢pyakuus f(x) orpannyena? OO0CHY CBOM OTBET.
6. Cnenyrolee yTBep:KACHHE BEPHO IJIsl [TOCIIETOBATEIBHOCTH {an}:

IC>0:VneNIEkeN: |ay-a;| < C
Cremyer 1 OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOM OTBET.

HpI/IMeprIe JAOMAIIHUE 3aIaHUA

Jomamnee 3aganue no reme: «®@yuknuu. [lpeodpazoBanue rpaguxkon GpyHKiuii»

O6nacTb onpegeneHnsa M obnacTb 3Ha4YeHWIA

o ———
[ 3ALAYAT 16ann

Haigw ectecTBeHHy0 06nacTe onpeaeneHns n 06nacTb 3HaYeHWi dyHKLMA:
") — 1
a) (0,3 6anna) f(z) = 7

6) (0,56anna) f(r) = \/— aresin (z + 3),

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

O6paTHble QYHKLMK, KOMNO3MUWK QYHKLWNA

o ——
3ALAYA 2 2 6anna

Haian o6paTHyto dyHkumio f—1(z), ecnu:
a) (0,3 6anna) f(z) = 1+5

6) (0,3 6anna) f(z) \/—72::-

8) (0,3 6anna) f(z) = ln(;r+ 7).

r) (0,3 6anna) f(z) = 3¢5 3,

) (0,8 6anna) f(x

* —_—
3AJAYA 3 (16ann)

Lokaxu, uTo GyHKUMA y =

v)=a2—Rr—3, x<d4.

l+b1 ABNAETCA 0BPATHOM CaMoi cebe, ecnn ab # —1.

MpeobpaszosaHua rpadmkos GyHKUWIA

K, e
3A0AYA 4 16ann

Haigw eeipaxeHue gna dyrkummn f(z) = ¢ + 22

a

nocne cAsura rpaduka Ha 3 eanMHULLI BNpaso,
6) nocne cagura rpaduka Ha 5 eguHKUL BNeso,

B) nocne cAgWra rpaduka Ha 2 eanHIULL! BBEPX,

r) nocne cagura rpaduvka Ha 4 eguHULBl BHUS,
A) nocne pacTsxeHuA rpadguka ot ock O B 2 pasa,
€) nocne cxatusa rpaduka k ocn Ox 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

Hapucyn rpaduku GyHKuui:

al y=3flz)+2

8 y—3-1f(),

o y=f(}=+2).

0 v i(a-40)

roe rpaduk y = fx) umeeT Bua:
o

JomamHee 3a1anue no teme: «CpoiicTtBa pyHKumMii»

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 = In3Z (-1 <z < 1)

6) (066anna)y — In (JJ e g 1).

*
IALAYA B 0,5 6ann

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

*
3A0ANAB

*
3AMANA S

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)

2 Ganna

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

I[OMaIIIHee 3agaHue no Teme: «IlocaemoBaTebLHOCTH

OnpegeneHke nocnefoBaTeNLHOCTH U cnocobbl ee 3afaHua

*
SAOAYAT 0,5 Ganna

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

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

Ceo#McTBa nocnegoBaTensHoOCTEN

*
SAOAHAZ 16ann

*
3A0AMYA 3

*
3A0AYA 4

*
3A0AYAS

*
FA0ANA G

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

25 6anna

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

a,

6

I

A

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

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

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

[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 crporo yomBaowel Heobxogumo, 4Tolbl X0TA Obi 0fHE U3 NOCNEOOBATENBHOCTER
{Zn} wan {yn} Bbina cTpore yomBaroWwei.

2 Ganna

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

a)
6)

&)
r
a)
€

JCeR:YnelN =, £ C;
ICeRC>0:¥nelN x, <

ICER.C<0:¥neN x, < C;
YCeRC=0¥nel z,<C;
ACeR: AN eM:¥neMn>N 2, <C;

dCeR:¥YnelM |z, <C.

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

16ann

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

KOHTRNpUMED.

a)

Ecnm Ty W i — HEOrpaHMYEHHBIE NOCNEA0BATENBHOCTH, TO NOCNEA0BATENBHOCTD 2y =
T + Jn TAKXKE ABMNASTCH HEOMPAHMYEHHON.

6) Ecnu nocnegoBaTtensHOCTe Ty OFPaHWMYEHa, 38 NOCNEL0BATENLHOCTE Iy — HE OFpaHu-
4eHa, TO NOCNefoBaATENBHOCTE 2, — T'p + In HE OrpaHM4eHa.

8) Ecnu nocnegoBaTentHOCTs Ty OFPEHWYEHE, @ NOCNEL0BATENbHOCTD Yn — HE OrpaHH-
4YeHa, TO NOCNeAOBATENBHOCT 2n = Fpifn HE OTPAHHYEHA.

16ann

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

3aganus AJ151 NPOMEKYTOUYHOM aTTeCTANUM MO JUCUMILIMHE (MOXYJII0) 2 ceMecTp

Ne n/m 3ananue OTtBeT Kommnerenums
1 Omnpenenure TUI MPOCTPAHCTBA, B KOTOPOM (DYHKLIHUS €BKJIMJI0BO OIIK-1
3ajJjaHa Kak oToOpaxkenue u3 R”n B R. IIPOCTPAHCTBO
2 HazoBute nonsTHe, XapakTepusyroliee Mpou3BOAHYIO i depeHnman OIIK-1

q)YHKI_II/II/I MHOI'UX ICPEMCHHBIX B TOUKC.
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3 VYxkaxute GopMyiy, ONHMCHBAIONIYIO MATPHILY YaCTHBIX MaTpuia Jxkobu OIIK-1
MIPOU3BOIHBIX (DYHKLIUU HECKOJIBKUX IIEPEMEHHBIX.

4 Omnpenenure, Kak Ha3pIBaeTCs QYHKLMS, 3aJar0MIast BEKTOp- OIIK-1
TPAaeKTOPHIO B IPOCTPAHCTBE C TIOMOUIBIO BEKTOPHBIX ¢byHKUMSA
3HAYCHHH.

5 HazoBute MeTon onTuMu3anum, He UMEIOIIUN 0e3yciioBHas OIIK-1
OrpaHNUYCHUH Ha 00JIACTH ONPENCIICHHS. ONTUMM3aLUA

6 Kak Ha3piBaeTcs METO/ MOMCKA SKCTpeMyMa QYHKIHH TpU yCIIOBHAs OIIK-1
HJIWYUU OTPaHHYCHUN? ONTUMH3ALHS

7 VYkaxxkuTe BUJ UHTETpaia, KOTOPBIA HE UIMEET KOHKPETHBIX | HEONpeneaéHHbI OIIK-1
TpaHHILl UHTETPUPOBAHUSL. i uHTETpan

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

9 Kak Ha3piBaeTCs MpOCTPaHCTBO C HOPMOH, SKBUBAJICHTHOW | HOPMHUPOBaHHOE OIIK-4
€BKJIN0BOM HOpMe B R*n? IIPOCTPAHCTBO

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

11 | Kak Ha3wiBaeTcst oToOpaskeHue, Ui KOTOPOTO CyIecTByeT | muddepeHuupy OIIK-4
JTUHEHHOE MPUOIIKEHNE C OCTATOYHBIM YJICHOM, emoe
CTPEMSIIMMCSI K HYJIIO OBICTpee apryMeHTa? 0TOOpaKCHUE

12 | YkaxuTe MOHATHE, ONMHCHIBAIOIIEE TPAIUEHT (PYHKIINU BEKTOD OIIK-4
HECKOJIbKHX IEPEMEHHBIX. rpajiveHTa

13 | Ha3oBuTe mpuHIMII, TApaHTUPYIOIINH CKATHE MIPUHLIUIT OIIK-4
0TOOpaXeHUsI B METPUIECKOM MPOCTPAHCTBE. COKUMAIOIINX

0TOOpaKCHHIA

14 | Kax Ha3wiBaeTcs (GyHKIHSI, UCTIOIB3yeMast JJIsT IOUCKa hyHKIIS OIIK-4
YCJIOBHOT'O DKCTPEMYMa C MOMOIIbI0 MHOXKUTENICH? Jlarpanxa

15 | YkaxuTe TUI HHTETpaja, MIPUMEHSIEMOTO IS N3MEPEHUS KpaTHBII [K-1
00BpéMa B R”n ¢ momomrwio mepsl Jlebera. HHTErpai

16 | HasoBute TeopeMy, KOTOpasi MO3BOJISIET MEHATH MOPSAIOK TeopeMa [IK-1
WHTETPUPOBAHMUS B IOBTOPHBIX HHTETPAIAX. OyouHu

17 | Kak Ha3biBaeTcst popma, IprUMeHsiemMast JJist JudepeHnnans [K-1
OPHEHTHUPOBAHHOI'O MHTErprpoBaHus B R n? Has popma

18 YKaxuTe TeopemMy, CBA3bIBAIOILYIO HHTETPaAJl MO TPAHULIE teopema Ctokca IIK-1
TeJa C MHTETrPAJIOM 10 CAaMOMY TeIy.

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

20 | Kak Ha3bIBaeTCs psifl, MPECTABISIFOIIUN (DYHKIIUIO B BHJIE psx Teitnopa [K-1

CYMMBI CTCIICHHBIX YJICHOB OKOJIO TOYKU?
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