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1. Kparkas xapakTepucTHKAa JUCHUILINHBI (MOLYJIs1)

Pabouass mporpamma aucUMILIUHBI (MOayIst) «MaTemMaTHuecKuid aHanu3. Y IyOJeHHBIN
kypc II» cocraBiieHa B cooTBeTCTBUU C (heJepalbHBIM T'OCYJapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHusi — OakanaBpuar mo cnenuaidbHocTH 38.03.05 busnec-
uH(popmaTtuka, npoduiis buszHec-aHanUTHKa, YTBEPKACHHBIN Mpuka3oM MUHUCTEpCTBA HAYKH U
BeIciero oOpa3oBanust Poccuiickoit deneparmu Ne 838 ot 29.07.2020 roxa.

N3yuenne mucturniauHbl (Moayisi) «MaTemMaTHYeCKUd aHanu3. YTiayOneHHbId kypce II»
ABJIIETCS OCHOBOM [UIsl MHOTHUX JPYIrMX MaTeMaTH4eCKMX JUCUMILIMH. [{ucnuruinHa (MOIysb)
pa3BUBAET AHAJUTHYECKOE U KPUTHUYECKOE MBIIIJICHHE, YTO SIBJSETCS Ba)KHBIM HABBIKOM IS
pELICHHS CI0KHBIX 33/1a4 B Pa3IMYHBIX cepax.

MecTo qucuUILUIMHBI (MOYJI5) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B Y4EOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanaBpuata no Hanpasiernto 38.03.05 buznec-undopmaruka, npoduis busnec-ananuTuka u
BXoauT B biok 1, Wacte, (opMHpyeMyr0 y4acTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHH Kak
JUCLIUILIMHA 110 BBIOODY.

Jucnumimza (Moaynb) u3ydaercsa Ha 1 kypce Bo 2 cemectpe.

Heab wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWHU TIIYOOKOTO MOHUMAHHUS
areOpanyeckux CTPYKTYp, SPMHUTOBBIX MPOCTPAHCTB, & TAK)KE MX NPUMEHEHUS B Pa3IMYHbIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4eHUs AUCUHMILUIMHBI (MOIYJIs1) HAlpaBjieHbl HA (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUU U HABBIKOB!

— 3HaHHUE OIpPE/AEICHUI KOMIIAKTHOTO MHOXXECTBA U KPUTEpPHUH KOMIIAKTHOCTH B R”n,
CBOICTBA OTKPBITHIX U 3aMKHYTBIX MHOXECTB;

— 3HaHue Qopmynsl Jlarpanka KOHEUHBIX HpupaiieHuil B R”™n, Teopemy o HesBHOM
(GYHKLINU U UX JOKa3aTelbCTBa,

— 3HaHUE KpUTEepuil MHTErpupyeMocTu (QpyHKIUH, popMmyay OcTporpaackoro, METObI
BBIYHCIICHUS] HECOOCTBEHHBIX MHTETpaoB (Mpu3Haku AGens, JJupuxie);

— 3HaHue Kpurepuil Komm cxoaumocTu 4ucioBbIX psaaoB, npusHaku PaabGe u ["aycca,
CBOMCTBA a0COIIOTHO M YCIOBHO CXOJSIINUXCS PSI/IOB,;

— 3HaHue Gopmyisl Teiliopa ¢ OCTaTOYHBIM YWIEHOM B MHTETpaibHON (Qopme, MOHATHE
Mepbl JKopaaHa u MeTOo/Ibl CBECHMS KPATHBIX MHTETPaJIOB K OBTOPHBIM;

— YMEHHuE JO0Ka3bIBaThb CBOICTBAa KOMIIAKTHBIX, OTKPBITBIX U 3aMKHYTBIX MHOYECTB,
IIPUMEHATHh KPUTEPUA KOMIIAKTHOCTH;

— YyMEHHue HCMoNb30BaTh Gopmyrny JlarpaHka u TeopeMy O HEsBHOW (YHKIMH JUIS
aHayM3a QYHKIHUH MHOTUX TTEPEMEHHBIX;

— YMEHHUE BBIUUCISATH HECOOCTBEHHBIE HHTETPalibl C MOMOUIbIO MpHU3HaKoB Alens u
Hupuxie, npumenats Gopmyny OcTporpaickoro;

— YMEHHE HCCJeOBaTh CXOJUMOCTb PANOB (BKJIIOYAs KOMILJIEKCHBIE) C IMOMOIIBIO
kputepust Komm, npusnakos Paabe u ['aycca,

— yMeHue mnpuMmeHsATs (opmyny Teiinmopa ans npubmkeHUs (YHKIMHA, BBIYUCIATH
KpaTHbIE HHTETPAJIbl C 3aMEHOM MepEMEHHBIX;

— C1nocoOHOCTh MPUMEHATh METObI JI0KA3aTeIbCTBA TEOPEM O KOMIAKTHOCTU U pabOThI
¢ MHOKeCcTBaMH B R”n;

— CIOCOOHOCTB MPUMEHSATh TEXHUKY TU(HEPEHIIMPOBAHNUS CI0KHBIX (DYHKIMNA 1 aHAIN3a
HKCTPEMYMOB C ITOMOIIBI0 MaTpullbl [ ecce;

— CHOCOOHOCTh MPUMEHATh HaBBIKM MHTETPUPOBAHUS (BKJIHOYAsi KOMIUIEKCHBIE METO/IbI)
U aHaJIM3a CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB;

— CIOCOOHOCTB MPUMEHSATh UCUUCIICHHS PSJIOB, BKIIIOYAs IEPECTAHOBKY YWIEHOB (TeopeMa
Pumana) u yMHOXKXEHUE PSIJIOB;
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— CIOCOOHOCTH MPHUMEHSATH ammapar KpaTHOrO WHTETPUPOBAaHUS (3aMEHa MEpPEeMEHHBIX,
CBEJICHME K IOBTOPHBIM MHTErpajaMm) U IpuMeHeHus mepsl JKopaaHa.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Kommnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHUS IUCHHUILIMHBI (MOIYJS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
JUCHHIUTAHE (MJITYJII0)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbLI IOKUCKA U aHaAJIN3a
KPUTHYECKAN aHAIN3 U CHHTE3 nH(pOopMaIuu B 001aCTH
nH(GOPMAITIH, TPUMEHSTh aQHAUTHUKHA, OCHOBHBIE TIPUHITHIIHI
CUCTEMHBIH MOAXO/ IS PEIICHUS KPUTHYECKOM OICHKU HCTOYHUKOB
MOCTaBJICHHBIX 33729 WH(POPMAITH U UX
pEJIeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKYU MH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
pelIeHus 3a7a4, IPUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATN3Y U
PEIICHHI0 KOMIUIEKCHBIX IPobIIeM
YK-1.3. NmeeT npakTU4eCKUN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTAaMU W TEXHOJIOTUSIMU
IUtst 00paboTKK MHPOpMAIINH,
(dbopMynupoBaHHUHU
CTPYKTYpUPOBaHHUHM 3a/1a4 Ha
OCHOBE NIOJTY4YeHHOH nH(popMauu
OIIK-1. Crioco0eH NMpOBOANTH OIIK-1.1. 3HaeT COBpEMEHHBIE METOIbI
MOJICIUPOBAHUE, aHATN3 U MOJICIIUPOBAHUS U aHATIN3a
COBEpIIIEHCTBOBaHUE OM3HEC- OHM3HEC-TIPOIIECCOB, a TAKIKE
MPOIECCOB U MH(POPMAITMOHHO- MIPUHIIUTIBI Pa0OTHI
TEXHOJIOTHUECKOM MHGOPMAITUOHHO-
WHQPACTPYKTYPHI IPEATIPUSITHS B TEXHOJIOTHIECKOM
WHTepecax JOCTHKEHHUS ero WHGPACTPYKTYPHI MPEATIPHUITHS
CTpaTErnYeCKUX Lelel ¢ OIIK-1.2. YMeeT ucnonp3oBaTh
MCIIOJIb30BaHUEM COBPEMEHHBIX MPOrpaMMHBIA HHCTPYMEHTapUi
METOJIOB M TPOTPAMMHOTO JUTSI TIPOBEJICHUS aHAIH3a H
WHCTPYMEHTapHs COBEpIIEHCTBOBAHUS OM3HEC-
MPOIIECCOB, a TAKXKE
pa3pabaThiBaTh CTpaTETHUH JIJIs
JIOCTHXECHHS CTPATErMUECKUX
LeJel npeanpusITUs
TIK-1. Croco6eH UCIoIB30BaTh IIK-1.1. 3HaeT KIIF0YEBBIE METOIBI
OCHOBHBIE METOJIBI €CTECTBCHHOHAYYHBIX,
€CTeCTBEHHOHAYYHBIX, skoHOMHUYeckux u UT-
skoHOMHYecKuX u UT- JUCIUILINH, IPUMEHSIEMbIC B
JUCIUILTUH B IPO(ecCHoHaANBHON pohecCUOHATBHON
JIESATEIIbHOCTH IS JIeSATEIILHOCTH
TEOPETUYECKOT0 U IK-1.2. YMeeT HHTErpupOBaTh pa3InyHbIC

OKCIICPUMECHTAIIBHOT'O
HUCCICIOBaHUA

METOIOJIOTUYECKHE TTOIXOIBI IS
MIPOBEICHUS TCOPETUUECKUX U
AKCTIEPUMEHTATBHBIX
HCCIIeJOBAHUM
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IK-1.3.

Nwmeet mpakTUyecKuid OMBIT
MIPUMEHEHUS METOJIOB B
peanbHBIX MPOEKTaxX s
JIOCTHXKCHUSI HAYIHBIX U
MIPAKTHYECKUX PE3YIHTATOB
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI
n HaumenoBanmue Ounas ¢hopma
pa3aesia TUCHUAILIAHBI KonTakTHas pabdora T}( y
(Monyst) Tex CeMuHapDI CamocTosi | (Texkyuiuii KOHTPOJIbL
Kontpoas | TeabHas yCIeBaeMoCTH)
nuu | (MpakTHYecKHe
padora
3aHATHS)
1 KowmrmakT; kputepunii 2 3 Jlomarnraee 3amanne
KOMIIAKTHOCTH B R"*n
2 Teopema o HEsIBHOM 2 3 JlomariHee 3aganue
BEKTOp-pyHKIIMK
3 BreiBon hopmymer Teitnopa 2 3 Jlomamnraee 3amanme
KontponbHas pabora
4 JlokazaTensCTBO 2 3 JlomariHee 3aiaHue
JIOCTATOYHOT'O YCJIOBHS
0E3yCIIOBHOTO DKCTPEMyMa
5 [Tomcu€r HEKOTOPBIX 2 3 JlomarHee 3aganue
HEOMNpeACIEHHBIX KonTponbHas pabora
HWHTETPATIOB C TIOMOIIBIO
KOMILICKCHBIX YHCEIT
6 dopmyra OcTporpagckoro 2 3 KomtokBuym
7 BriBo kpuTepus 4 3 JomariHee 3aganue
WHTETPUPYEMOCTH
dhyHKIHH
8 BriBoa hopMyIibl THHBL 4 4 JlomarHee 3aganue
KPHUBO# Ha IJIOCKOCTH KonTposbHas pabora
9 AOCOIOTHO M YCIIOBHO 2 3 JlomarHee 3aganue
CXOJIAIINECS] NHTETPAIBI
10 | Kpurepwuit Komn 4 3 JomariHee 3aganue
CXOJIUMOCTH YHCIIOBOTO
psia
11 | CaoticTBa abCOIIOTHO 2 4 Jlomarraee 3amanue
CXOJIAIINXCS PIIOB
12 | PaBeHCTBO HYIIO MEPHI 2 3 JlomamtHee 3aaHue
XKopnana rpaduka KontponbHas padota
HWHTErpupyeMoit GyHKIUU
3auem 8
Hmozo: 30 8 38
Ob6vem oucyunaunvt (mooyns) (6 76
ax. 4.)
Obvem Ooucyunaunvt (mooynsn) (e 2

3au. eo.)
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4, CopepxaHue TMCHUTITHHBI (MOTYJIA)

Nen/m HaumenoBanue pasgeiia Copeprxanue TMCHUILINHBI (MOYJIA) O TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 KowmmnakT; kpurepuii KomrmakT; kpuTepuii KOMITaKTHOCTH B R”*n. CBOMCTBA OTKPHITHIX H
KOMIIAaKTHOCTH B R”"n 3aMKHYTBIX MHOXECTB — JIOKa3aTeIbCTBA yTBepskaeHuH. Popmyna
KOHEYHBIX npupamenui Jlarpamka B R*n. JlokazaTenscTBO (hOpMyITBI
MPOU3BOJAHON CIOKHOM (DYHKIIUH
2 Teopema o HEABHOI BEKTOp- DopMyIHPOBKA U YCIOBUS IPUMEHUMOCTH T€OpeMBbl. MeTox
byHKIHN JIOKa3aTesIbCTBA U UCIIOb30BaHue skoOuaHa. [Ipumepsl npuMeHeHust
TEOpEMBI K CUCTEMaM ypaBHEHHM
3 BriBog popmynsl Teiinopa [Tpumep ¢pynkuum, y kotopoii pan Teitnopa cyiiecTByeT, HO He
cxoauTcst K (yHKLIUHU HU B OTHOW TOUKE
OcraTtouHbIi wieH ¢hopmMynsl Teittopa B HHTErpaIbHOH (hopMe
4 Jloka3aTenbcTBO JOCTATOUHOTO JocTtarounoe ycioBre skcTpeMyMa, OKaiiMileHHas: MaTpula ['ecce u ee
ycnoBusi 6€3yCI0BHOTO 3HaKOONpeAeTHHOCTh. PDOpMYIUPOBKA JOCTATOYHOIO YCIOBUS
9KCTpPEMyMa 9KCTpEMyMa 4Yepe3 IMOJIOKUTEIbHYIO (OTPHLATENIBHYIO)
onpenenéHHocTh MaTpulpl ['ecce. CBoilcTBa OKaIMIIEHHON MaTpPHLIbI
I'ecce u kpurepuu 3HaKoonpeaenéHHocTU. 1IpuMepsl NpuMeHeHus
YCIIOBUS K 337a4aM ONTHMH3ALHH
5 IToncy€T HEKOTOPBIX Hcnonp3oBaHNe KOMIUIEKCHOTO aHATIN3a ISl BBIYUCIEHHSI HHTETPAJIOB.
HeoTpeIeIEHHBIX HHTETPAJIOB C [IpumeHeHue TeopeMbl O BBIYETaX U KOHTYPHBIX HHTETPAJIOB.
MTOMOIIIbIO KOMITJIEKCHBIX YHCET [IpumMeps! BEIUMCIIEHUS KJIAaCCUYECKUX HHTETPAJIOB C IOMOIIBIO
KOMIUIEKCHBIX METOJI0B
6 ®opmyna OcTporpaackoro DopmynrpoBKa GOPMYITHI U YCIOBUS €€ MPUMEHEHUS.
['eomeTpuyeckuit CMBICT U CBS3b ¢ Teopemoit ['aycca-OcTporpaackoro.
[TpuMeps! HCIIOTIB30BaHMS B BEIUKMCICHUH TIOBEPXHOCTHBIX HHTETPAJIOB
7 BsiBox kpuTepus DopmynupoBka Kputepust Pumana uHTErpupyeMocTd yHKINH.
MHTETPUPYEMOCTH (QYHKIINH Jloka3aTenbCTBO M aHANN3 YCIOBHHA MHTETpUpyeMOCTH. [TpumMepsl
(GYHKIMH, YIOBICTBOPSIONINX U HE YOBJIETBOPSIONINX KPUTEPHIO
8 BeiBog opmysibl mnHBL KpuBoit | DopMyiia ATUHBI KpUBOW Yepe3 napamerpusanuio. Cesi3b ¢
Ha ITOCKOCTH MHTErPaJIoM OT MOIYJIS MPpou3BOAHOM (hyHKuMuU. [IprmMepst
BBIUMCIICHUS JJIMHBI KPUBBIX
9 AOCOJIFOTHO U YCITIOBHO [MpusHaku AGenst u Jlupuxiie cXo0IUMOCTH HECOOCTBEHHBIX
CXOZAIINECS UHTErPaIbl HUHTETPAJIOB
['naBHoe 3HaueHue no Koum
10 Kpurepwuit Komm cxonumocT Psiabl ¢ KOMIUIEKCHBIMU YJIEHAMU
YHCIIOBOIO psijia [Tpusnaku PaaGe u ["aycca cX0AMMOCTH YHCIOBBIX PSJIOB
11 CBoiicTBa aOCOITIOTHO Teopema PuMaHa 0 nepecTaHOBKE WIEHOB YCIOBHO CXOASILIETOCS
CXOZSIINXCS PSIOB qynciIoBoro paga. [lepecraHoBka 4iieHOB a0COIIOTHO CXOSIIETOCS
psiaa, — MepeMHOKEeHHE a0COIOTHO CXOSIINXCS YHCIOBBIX PSIOB
12 PaBenctBo Hymo Mepsl JXKopaana | BeiBox ¢hopMyIibl cBeIeHUs JBOWHOTO HHTETpajia K MOBTOPHOMY

rpaduKa HHTErpupyeMoil
byHKIH

BBIBO,I[ (I)OpMYJ'ILI 3aMCHBI ICPEMCHHBIX B KPATHOM HMHTETPAJIC
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IPOM3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 J000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €ro MpeJesiaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnognasa numepamypa:

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.

Jlononnumensnan numepamypa:
3. Kankaera, JI. C. MaremaTudeckuii aHaJi3: TeopHs mpeneios, nuddepeHmaibaoe

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.

4. HukutuH, A. A. MareMaTHueckuil aHaiu3. YTIIyOlIeHHBIH KypcC | Y4€OHUK 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, INPAKTHUYECKOW W Hay4dyHO-
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 KOHCYJIbTAIMI, TEKYIIErOo KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS IS CAMOCTOSATENBHON paObOTHl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHHYECKHMH CpPEICTBAaMH OOYUEHUS, CIy)KAIlUMHU JUIS TPEACTABICHUS YIeOHOU
uHpopManuu OOJBIION ayTUTOPHH.

N3yuenne qucumInHbl (MOYJIs1) 00eCIIeYnBaeTCs B YYCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;
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https://urait.ru/bcode/562115
https://urait.ru/bcode/562116
https://urait.ru/bcode/563592
https://urait.ru/bcode/560461

— CIeNHaTu3UPOBAHHBIM 000PYIOBAaHHEM, BKIIIOUAsl JEMOHCTPAIIMOHHOE 000pyI0BaHuE.

[TomemeHust 1U1E CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCSI, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCHOJIb30BaHUSl WHBAJIUJAMHM W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIIOUECHHUS K ceTh «/HTepHET» U
obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIEKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Npo(ecCHOHAIBLHBIM 0Oa3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccpbuika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubIMoTeKa
2. Basa gausbix mus | T-cnienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdurnmansHbpIi caiT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

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

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

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

8. | ®denepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTelbHBIX PECypPCOB

[lepeuenr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCHOIB3YEMBIX TMPH  OCYIIECTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmue 110 IIpounsBoacTBo JInuen3nonHnoe / cB000HO

pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:

Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE

Bpay3sepbI:

Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PaclpoCTpaHsIeMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUTOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3UOHHOE

TeXstudio 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneueHne 1Jisl IJIAHUPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apy0OeKHOe | CBOOOJTHO pacIpoCTpaHsIeMoe

CucTeMBbl YHpaBJeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nmriensnonnoe

Cucrembl ynpasJieHus1 6a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | smriensnonHoe

CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:

KoncynbranTllinroc: cripaBoOYHO-TIpaBOBast OTEYECTBEHHOE | JIMIEH3HOHHOE

cucTeMa
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CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usnaeca OTE€YECTBEHHOE | JUIIEH3HOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apy0eIKHOE CBOOOJIHO pacIpoOCTpaHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOHO pacIpOCTPaAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apyOeKHOE | CcBOOOJIHO pacnpocTpaHsIeMOe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeTtoanuyeckue H OlleHOYHbIE MATEPUAJIBI
MeToan4yeckue yKazaHHus I 00y4AOUIUXCH 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce nzydenus qucuumiinHel (Moayins) «MaremMaTtudyeckuil aHanus. Yri1yOJaeHHbIN
Kypc II» B paMKax TeKyIlero KOHTpOJI YCIIEBAEMOCTH HCIIOJIB3YIOTCS Takue BHUJbl Yy4eOHOM
paboThl, KaK MPaKTUYECKUE 3aHATHS, KOJJIOKBUYM, KOHTPOJIbHbIE paOOTHI U JOMAIIHUE 3aJaHMs,
KOHTPOJIb TEOPETHUYECKMX 3HAHWH, a TakXKe pasJn4YHble BHJbl CaMOCTOSTENBHOW pPabOThI
oOydarolmuxcsi MO 3aJlaHuI0 [pPEeNoJaBaTelisd, HalpaBJIIEHHbIE Ha pa3BUTHE HABBIKOB
npodeCCHOHATIBHON JIEKCHKH, 3aKpeIUieHHe MPaKTUYEeCKUX MPO(ecCHOHATbHBIX KOMIETEHIIHH,
MOOIPEHNE UHUIIUATUB.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENs H YYACTHE B IUCKYCCHHU.

JUis yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXACHHUS, MPOYNUTATh HEOOXOIMMBIE MaTepHabl W MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJIYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BBICKa3bIBasi CBOM MHEHUS U apryMEHTHPYs HX.
[Ipr oTBeTax Ha BOMPOCHl MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM W JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACIIUPUTH CBOU 3HAHMUSI.

Konnokseuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,

B mnpomecce moAroToBKM K KOJUIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATh YydeOHBIE
MaTepHalbl, 03HAKOMUBIIMCH C JIEKIHUSAMU, YYEOHUKAMU U JOMOJHHUTEIbHBIMH HCTOYHUKAMH,
akKLIEHTUPYsS BHMMAaHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercss co3naTh CTPYKTYpHPOBAHHBIE
KOHCTIEKTBI, BBIJICJISIS OCHOBHBIE UJIEH, TEPMUHBI U (HOPMYJIbI

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

[Ipu pabore Hajg MAOMAIHUMH 33JaHUSMH BaXKHO BHUMATEIBHO O3HAKOMHUTHCSA C
Tpe60BaHI/I$[MI/I 1 CpOKaMH BBIIIOJTHCHUA. PeKOMeH)IyeTCﬂ p336I/IBaTI) 3alaHUsI Ha JTallbl, 4TOOBI
n30exarh TMEperpy3kd W Iydllie yCBOUTh Marepual. Vcrmonb3oBaTh pa3inyuHble UCTOYHUKH
nH(popMaIuu, BKIIOYas Y4eOHUKH U OHJIAMH-PECYPCHI, I 00Jiee TIIyOOKOTO TOHUMAaHUS TEMBI.

Konumponvnaa paboma — nucbMenHas padbota ¢ HaOOpoM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTPaHUYEHHOE BPEMH.
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[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEIMATIbHBIE 3HAHUS 110 OJAHON WM HECKOJIBKUM
TeMaM JUCUUIUIAHBI (MOJTYJIs1) U TPOJIEMOHCTPUPOBATH HABBIKK X MPAKTHUECKOTO MPUMEHEHHUSI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMu MPU MUHUMAIBHOM yYacTHH TperoiaBareis. 3a1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEI0BATEIbCKIX
3aJlaHUl U Ipyroe.

Cucrema OLCHUBaHUA PE3yJabTaTOB oﬁyqe}mﬂ o JTMCHMIIJIMHE (MO)Iy.]'IIO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIICTCHUMI 110
aucuuIuinHe (Moay/o) «MaremaTtudeckuil ananaus. Yriayosaennbnii kype 1Dy

OneHuBaHue ypOBHs Y4€OHBIX IOCTHKEHHH, 0Oydaromuxcs MO AUCHUILIUHE (MOIYJIIO),
OCYILIECTBIISETCSA B BUJIE TEKYIErO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOU aTTECTALUH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBIISETCS B (opme
3auema, Ipyu STOM TPOBOAUTCS OLIEHKA KOMIETSHIINH, CHOPMUPOBAHHBIX 110 AUCIUILIAHE.

s OlleHWBAaHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIBL3YETCS JIeCATHOAIUIbHAS IIIKaJla OLCHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaJAUIIMOHHOU
nATUOATUTPHON HIKAJIOHN CIIETYIOIIMM 00pa3oM:

Ounenka 3a 3a4ert Oo0mas xapakrepucTuka
JdecarudoanabHas IlaTudaanbHas
pe3yjibTaTa 00y4eHus mno

OIleHKA OIleHKA
AUCHUIJIMHE (MOTYJIIO)

10 OTamaHO 3aureHo CTygeHT  TOJIHOCTBIO  BJIAJIEET

9 OTIIMYHO 3ayTeHo 3HAHUSIMHU, U310 KCHHBIMU B pa6oqel71

8 OTIM4HO 3auTeHo nporpaMMe, ¥ TIYOOKO OCMBICISIET

qucuiuinHy. OH caMOCTOSITETIBHO |
JIOTUYECKH HIOCJIE/IOBATEIHHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKIEHTHPYS BHHUMaHHE Ha HamOolee
BLKHOM. YMEET aHaJIU3UpPOBaTh,
CpaBHHBATB, KJIaccu(UIMpoBaTs,
0000mmaTh, KOHKPETH3HpPOBaTb U
CHCTEeMaTH3UPOBATh U3Yy4CHHBIH
marepual,  BBIICISS ~ KIIOYEBHIC
MOMEHTBI " yCTaHaBJINBAsI
NPUYUHHO-CIICICTBEHHbIC CBSI3U.
Yetko  Qopmynupyer  OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yNibTaThl aHAIM30B M APYIUX
UCCIIC/IOBAHUM, a TaKXKe pellaer
cinoxHble 3agaun. CTyIeHT XOpOIIo
3HAKOM C METOJaMHU HCCIICJIOBAHUS,
HEOOXOAUMBIMU JJIsI TPAKTHYECKOH
JEATeILHOCTH, U YMEET CBS3bIBaTh
TEOpEeTHYECKHUE ACTICKTHI

TUACIIUILTHHEI (Momyst) C
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTHKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

IMPAKTHUYCCKUMU 3aJla4aMH.

Xoporiio

3aureHo

Xoporiio

3aureHo

CrymeHTt  oOmamaer  3HaAHUSMHU
npeaMeTa HOYTH B MOJHOM O0beme
paboueit MIPOTPaMMBI u
CaMOCTOSITEIIBHO, JIOTHYECKH
MOCJIE0BAaTEIFHO W BCECTOPOHHE
OTBEYaeT HA  BCE  BOIPOCHI,
aKLUEHTHPYS BHUMaHHE Ha Haubolee
3HaYUMBIX MoOMeHTax. OH ymeer
aQHAJTU3UPOBATH, CPaBHHBATH,
KJIACCU(PUIMPOBATD, 000011aTh,
KOHKPETH3UPOBATh u
CUCTCMATHU3HNPOBATH I/I3y‘-I€HHbII71
Marcpuall, BbIACIAA €ro KIIOUYCBBIC
ACTIEKTHI u yCTaHaBIINBas
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
®dopMmynupyer  CBOH OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAM30B M JIPYTHX
WCCICAOBAHUM, a TaKKe pelaeT
CJIOKHBIC CUTYAalMOHHBIC 3aJiaydu.
CTyoeHT  XOpoIo  3HaKOM  C
METOIaMU UCCIIeIOBaHUS,
HEOOXOUMBIMU ISl TPAKTHUYECKOM
JESITeIbHOCTH, U YMEET CBSI3bIBAThH
TEOPETUIECKUE ACTIEKTHI IPeIMETa C
MPaKTUYECKUMH 33Ja4aMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Cryment  oOnamaeT  0a30BBIMU
3SHAHHUSIMH o JIHCIUTIINHE
(Moxysro), HO WCTIBITHIBAET
TPYJHOCTH TIPH CAMOCTOSITEIBHBIX
OTBETax M HCIOJb3yeT HETOYHBIC
¢dbopmynupoBku. B xo1e oTBETOB OH
JIOTyCKAeT OIIUOKH, KaCaIOIIuecs
cytu BompocoB. CTyAeHT crocoOeH
pemaTh TOJIBKO CaMble MPOCTHIE
3ama49u u BIIaJieeT R10700008
MUHUMAIILHBIM Ha0OpOM METOJIOB
HCCJICIOBAHHS.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CryzneHT He oBIael 00s13aTeIHbHBIM

MHHHMYMOM 3HaHUH IO IPEAMETY U
HE MOXET OTBETUTh Ha BOIPOCHI,
JlKe eCJIM TIPeroJlaBaTeib 3a/1aeT
JTOTIOTHUTETbHEIC HABOJIAIIINEC
BOTIPOCHI.
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Hucnunmuna (Momynb) «MaTeMaTnyeckuil ananus. Y rnyoneHHsiid kype II» onenuBaercs
CJICAYIOIIUM 00pa3oM:

st monydenus «3a4éray» mo yriry0JeHHOMY KypPCY HYKHO ¢1aTh:

— 10 momanrHuX 3a/1aHU HA POJABUHYTOM YPOBHE (3aaHUs C YEPHOU 3BE3J0UKOM);

— 2 13 3 KOHTPOJIBHBIX HA OCHOBHOM YPOBHE (33/IaHMsI C KPACHOU 3BE3/10YKOM);

— 1 U3 2 KOHTPOJIBHBIX HA TIPOJBUHYTOM YPOBHE (3a7aHUsI C YEPHOH 3BE3J0UKOM).

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMalIHHE 3aJaHUS

Jomamnee 3axanne no teMe «JIkcrpemymbl pynknuii. Teopembl Posns, Jlarpanixka,

Komru»
HpousBonHan BTOpPOro nopsgka
3 3AQAYA1 1,5 6anna
Haingu BTOpYIO NPOM3BOAHYI  QyHKLUMM:
2 (+) — 2 9.
a) f(x)= r_) + 5r ,Lm; A flz)y==hi2s)
Z T
e flr)= Iu(l + VI* 4 1);
6) flr)= cos2 1
= l1—-=zx
) x) flr) = arctg =
8) f(z)=¢e"; V2 — 1
‘ 221
r f(z)=sh®z +ch?x; 3) f(x)= arcsin =

—
3ANAYA 2 16ann

OpHa TouKa ABMXETCS MO 33KOHY

]

su(t) = 3 4

]
-~
[ e

Lpyras — 1o 3aKoHy

-
sa(t) = =t° + 3t — 5t,
3

rae s1, 52 U3MEpSAIOTCS B MeTpax, I — B ceKyHaax. Haiam ycKopeHusi TOUEK B Te MOMEHTH,
KOrja UX CKOPOCTH PaBHLI.

> 3ALAYA 3 0,5 6anna

Haiau sTOpY 0 NPOM3BOAHYO PyHKLMKM, OGPATHOM K QyHKUMM Iy = 2r34+5¢7,x € ﬂ?\_"\,.{l]}.
T
3ANAYA 4 16ann

Nycte ans ¢yukumm y = f(x) uasectuw f'(x), f”(x), f(z). Hanam sTopyio U TpeTbio

1

npou3soaHLie o6paTHom dyHkumm r = [ *(y), npegnonaras, YTo OHM CYLLECTBYIOT.

MpousBogHas BbICLIMX NOPAAKOB

d SALAYAS 16ann

Hawmau npouzsoaHy:o nopaaka n € [N GyHKUMKM Ha MHOXECTBE €€ CyLLeCTBOBaHUA:
a) f(x)=cosz; B) flx)= ch’r;
R 2
6) flxr)= sin’ T; n flx)= 22 -9
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[ .3A;|MA [ 15 6anna

Ona dyHkuun [(o] = arctg @ sblumcnuTe If'[”’[ﬂ'}.

P
[ 3A0A4AT 0,5 6anna

Haligu npoussoanyso nopaaka n & [ dyHkuymm

2 -2

@)= mry

o —_—
[ IALAYA 8 1,5 6anna

Haiign nponzsogHuie dyHKUMI nopagka n = 2

a) y=(a* - 3r)5%; B) y= gtk
6) y = rcos? Ju; A y=(2? - 2z)In(z? — z - 2).
P
[ 3AMAYA 9 1,5 6anna

Mcnonsaya dopmyny NertHuya (77), AoKaXKW paBeHCTBO

L1
) =k n
Z (.":} sin (.r' + _)) = 2" gin (.r‘ + %) .

k=0

raer € B, e M

‘—
[ 3ALAYA 10 16ann

OnpeaenuTe, Kakoro NOPAAKa NPOMIBOAHLIMA oBnagaeT B Touke = = () dyHKuma i = |x|”.

MNpouaBoHblE BBICWKX NOPAAKOE OT NapaMeTPHUYEeCKW UMW HEABHO 3afaHHBIX QYHKUWA

e
[ SANAYA 11 16ann

GyHkuMA iy = [ () 3apaHa napameTpryecki GopmMynamm

0]

Haigm ) w y

OuddepeHynans BeICIWMX NOPAAKOE

e —
[ JALAYA 12 0,5 6anna
Haiaw sTopon guddepedumnan dyHrwam i = .;r:’r‘z"”, CYMTanA - HE3ABMCUMOW NepemeH-
HORM.
" —
[ 3ALAYA 13 0,5 6anna

Mycts y{x) = =°. Haagu d*y 8 cnyuae,

a) & — He3aBMCWMaRA NepemeHHan; 6) = =t2.
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- —
[ 3a0a4 14

1.2 Ganna

Hadgm oy m o [ 1; () gon dycgun i — yir), 3agauHoi sesaHo

My = x4+ 1) + arctgiy/x) = 0.

KpHTHYSCKHE TOUKM

-
UL

|- 2a0a4s 16

Teopema Ponng

[ IAMAYA 17

- —
|- AT AYA B

- —
|- I NAYA 19

a b wn e

16ann
MomeayAce onpagaiasdam 77 Qoka=u, Yo
al Toukar = 1/ SEnRSTCR TOUKDR NOKANEHOMS MAHURYIE dyHils 17| = 205 —1—1;
f] TOUKS ¥ = ArCe0S S RENAETCR TOUKDNA NOKANEHOTD MBKCHMYME SYHIKLMA
ylr) = Jsine + ifl'-:-:-:..':
B) BOE Toud W3 MeomecTEa [ —oc; 0] L [2; +90) ARNAKTER TOUKAMM NOKANEHOMD BKC-
TREMYME Py HELRH
izl = x| — |r— 2.

HO 2 AENAKITCA TOYKEMA CTROMO NOKANEHIND SECTREMYMA.

2 Ganna

Haipw ToqKn 3KCTRanTy M a diy MK,

4

a) wir] R S I g B ylr) =1 -2z
2 Ganna
Mporeps, 4T0 ANA dyssups BT ) = -.'_T a5 v atpease ;1] AmnoAHEHE BcE WA

Teopemel Panna. Jatem Hagw ece Takwe ¢ & [[1;9), wmo fx) = 0.

0.5 Ganna

MycTe $yHkymua Fir] = tg o Npeasps, o f{N = fix), vowerwacna £ & (0 =) Tamoro,
uta f'[£] = (1. Noussay 370 48 NDOTHEOREYKT Teopema Ponna?

16ann
MyeTs

= fyHsUMA [ ONPEOENEHE M HMEST HENPEREEHY K NPOWZEaOHYED (1 — | |-ro nopAaks =a
aTpeske [y 1y,

+ dhyrsiipn [ AREET NPOMIBOEHYD 11-F0 NOPAGKA B weTepiane | o

+ BHNONHEHB paeewcTEa flogl = flry)l = ... = fleg), @g < o) < ... = 7y

Ookas, 4T 8 HHTEPBANE [Tj) Ty | CYLSCTEYET, N0 MEHBWAH MEDE GOHE TONKE £ TaKas,
ura FIRIE) =1,

IIpumepHble 3aJaHUs 1/l KOJUIOKBUYMAa

Bapmuanr 1

Omnpenenenne kommnakTa B R".

Kpurepuii kommakraocts B R".

CBOICTBA OTKPBITHIX MHOKECTB M JIOKAa3aTEIbCTBO OJHOTO U3 HHUX.
CBolicTBa 3aMKHYTBIX MHOKECTB | JI0Ka3aTeILCTBO OJHOTO U3 HUX.
dopMmysia KOHEUHBIX Mpupanienuii Jlarpamka B R",

OJEeKTPOHHBIN JIOKYMEHT



6. JlokazarenbcTBO (hOPMYIIBI POU3BOTHOM CIIONKHOW (PYHKITUH.

7. ®OopMyIHpOBKA TEOPEMBI O HESIBHOM BEKTOP-()YHKIIHH.

8. Metox nmoka3aTenbCTBa TEOPEMbI O HESIBHOM BEKTOP-(YHKIIUU U POJIb SKOOHAHA.

9. Ilpumep nmpUMEHEHHs TEOPEMBI O HESIBHOM BEKTOP-()YHKIIMH K CUCTEME YpaBHEHUIA.
10. Beiox popmyiier Teitmopa ¢ 0CTaTOYHBIM WICHOM B HHTETPAIBHOM (hopme.

11. JTocraTouHOE yCIIOBUE SKCTPEMyMa Yepe3 3HAKOOMPeeIEHHOCTh MaTpullsl I ecce.
12. CpoticTBa okaiiMIIEHHON MaTpHIlsl [ ecce.

13. HpI/IMeHCHI/IC TEOPEMBbI O BbIYCTAX [JIA BBIYHUCICHHUA HHTEIpajoB C IMOMOINBIO
KOMIIJICKCHBIX YHCCII.

14. ®opmMynupoBKa ¥ TEOMETPUIECKHI CMBICT (hopmyIibl OcTpOrpaickoro.
Bapuanr 2

1. ®opmynupoBka kpurepusi PuMaHa HHTETpUpyEeMOCTH (QYHKIINH.
2. Jloka3arenbCTBO KPUTEPHUS HHTETPUPYEMOCTH.

3. Ilpumep ¢yHKUIMH, YAOBIETBOpsAOLEH Kputepuio Pumana, u ¢yHKOuu, He
YIOBJIETBOPSIOILCH.

BriBoa (hopMyIibl ATMHBI KPUBOI HA TJIOCKOCTH Yepe3 MapaMeTpU3alimio.
CBs13b JUIMHBI KPUBOHM C MHTETPajIOM OT MOAYJIS IPOU3BOIHON (PYHKIIMH.

4
5
6. Ompenenenus aOCOITIOTHO U YCIOBHO CXOSIIUXCS HHTETPAJIOB.
7. llpusnaku AGens u [lupuxiie Ui CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
8. IlonsTue riaBHOrO 3HaYeHus o Komm.

9. Kpurepwmii Komu cxomuMoCcTy 9UCIOBOTO psija.

10. OcobeHHoCTH PAIOB ¢ KOMITJIEKCHBIMH YIEHAMH.

11. TTpusnaku PaaGe u ["aycca cX0qMMOCTH YHCIOBBIX PSIIIOB.

12. IlepecTanoBKa 4I€HOB a0OCOIIOTHO CXOJAIIETOCs psifia U €€ CBOMCTRA.

13. Teopema Pumana o mepecTaHOBKe YICHOB YCIOBHO CXOASIIETOCs psija.

14. PaBenctBo Hy:to Mephl JKopaaHa rpaduka HHTErpupyeMol (yHKIHH.

15. BeiBoa ¢opmyit cBeieHHsI IBOITHOTO MHTErpaia K IOBTOPHOMY M 3aMEHbI IIEPEMEHHBIX B
KpaTHOM HHTETpaJie.

IIpumepHbIe 3a1aHUSA 110 KOHTPOJLHOM padoTe

KouTtpoJsbHnas padora Nel

3A0AYAT 0,2 + 0,3 6anna

Mycte f(z) = (x -5 .7 € R

a) Hangm f 1

6) Mycts dyHkums g Takosa, uTo (f o g)() = 825, Haigw g.

DNEeKTPOHHBIA JOKYMEHT
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0,4 + 0,6 6anna

[NaH rpadwk GyHxumm y = f(x). Oyrkyns onpegenenanpu —4 < r < 5.

/

~

6L

a) 3anuwm obnacts f 1

6) Hapucyi ackua rpadmka f 1.

# o6paTHoi ¢y

0,7 + 0,8 6anna

[an rpagmk pyrkumn y = f(r). Paccmotpum dymkumo hix) = f(1 — 2z) + 3.

T

o

—4 =3 =2 -1

a) CnoBamu OMWLLK NOCNEN0BATENBHOCTE NPE0OPa30BaHMIA LA NOCTROEHWA § = h(:r]‘
6) Hapwcyi sckuz rpaduxa dyskumn ).

16ann

1

————— | Ha ocHose aHanuaa
24+ 27 4 2)

Hapucyit 3ckua rpaduka dyHrm y(r) = arr‘me;(

MHTEPEAN0E MOHOTOHHOCTI.

0,5 6anna

Crepyoliee yTeepXaeHne BepHO Ans dyHKumm [:
3C:VYx € D(f)3a € D(f): |f(n]~/(1']| <0,

Cnepyet nu oTcioga, 4to pymkums f(r) orpamuyeHa? O60CHyM CBOWM OTBET.

0,5 6anna

Cnepyioluee yTBepXAeHUE BePHO ANA NOCNEeA0BaTeNbHOCTH {ay, }:
VC>03k€eN:3n>k: |an| < C.

CnepyeT nu OTCIOA3, YTO T

1ocTb {ay } orp ? O60CHY# CBOI OTBET.

0,5 6anna

in? 4 6n 413

[okaku, 4To NOCNEA0BaTENEHOCTE 4, — 5nr3
2n +:

ABNAETCA BO3pacTa HOLLEW, Ha-

uuHan ¢ HexoToporo Homepa V.

16ann
o 120 -7
Dokaxwu, UCnons3ysa onp P octi, w0 lim ——— = —4.
n—+x 5 —3n
05+05+05+0,56anna
Buiumcnv npepensi
3cos(n) -5 +4 . 2n® 2n®
a) lim (r) : B) hm(o _ - );
n—no n=x \n*+5 n=1
) 3n+4\"
. el AN : .
6) "111’1; (\fn +5n — vVn 2n+6); © Im—1

0,5 6anna

n? (3 - V15)" +10n +2

Haiam npegen: lim .
2(1-vI5)" +8n+2

n—ac p?

16ann

DNokaxw, uto im V3" +n-2" = 3.
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0,5 +16ann

a) [an onpegenexue pyHOaMEHTANBHON NOCNEA0BATENbHOCTM.

6) [lokaxu, $TO NOCNEefOBaTENbHOCTD

sinl sin2 sinn

3 32 R 3n

a, =

dyHaameHTanbHa.

1,5 6ann

MocneposatensHocTs {1y, | 334aHa CAEMyUMM DExypPPEHTHEIM COOTHOLIEHMEM:

Tn+l

b | =
w5

roe i € I, [lokammu, 4To NOCNenoBaTeNbHOCTL CXOAMTCA M Hanaw eé npeaen.

* i —ee
ZA0AYA 4
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3ANAYA IS
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16ann

anBeﬂM nNpuMep NocnefosaTensHOCTH, HMEIOI.IJﬂI\:\ POBHO 4eTeipe YacTW4HBIX Npefjena B

T nBa KoHeuHEX, +00 U —0C.

1,5 6ann
n

[okaxw, 4To NOCNEA0BaTENEHOCTE Ty, = E cos (k) He umeeT npegena.
k=1

1,5 6anna
 a
Boumcnm lim ——.

n—oc 1

v

: vn! . .

Vkazaume. Paccmotpu lim (In ) W BOCTIONB3yiicA Teopemoit LLiToneua.
n—+ac

1,5 6anna

MNocneposaTensHOCTL {1, |} CTPOro y6uiBaeT, € uneHbl NONOXMUTeNbHL, a NoCNeAoBaTeb-
n
HOCTb Z .rk} cxogutcs. flokaxu, yto lim (nr,) = 0.
= n—roc

38}13HI/IH AJIsA l'lpOMC)KyTO'lHOﬁ aTTeCTallum 10 JMCHUIIJINHE (MO)IyJIlO)

Ne n/m

3aganmne

OTBeT

KomMmnerennust

YK-1

1. af _
Haitgn ——(1:0) gna f(x;y) = cosx + e¥.
dy
1.0 3
2. e 4, 4,
2. | Beruncnu ckansipHoe rnpousBeieHue (V; U) BektopoB v = (1;2) 2 [K-1

2.8;

4.4.

nu=(2;3).

1. 20;

3.12;

2

3. | Haiiau cranmonapHyro Touky GyHkuuu f(x;y) = x% — y2.

OtgeT 3anuiy B popmare (X;y).

(0;0)

OIIK-1
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4, Beluncnm rpagueHT dyHkumm [z y) = Ty B Touke (2;3). B 0TBET 3aNMLM NpoMaBefeHHe
KOMMOHEHT BEeKTOpa rpag1eHTa.

B oTBeTe foMmKHO BbITb OAHO YKCAO.

[IK-1

DNEeKTPOHHBIA JOKYMEHT
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