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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouass mporpamma AuCUMILIUHBI (MOAyINst) «MaTemMaTHUecKuid aHanmu3. Y IyOJIeHHBIN
Kypc I» cocrtaBieHa B cooTBeTCTBHM C (pelepalbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMIIBIOTEpHBIE HayKH, Mpoduib MaTemaTHKa U UCKYCCTBEHHBIN HHTEJUIEKT, YTBEP>KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne mucuurummasl (Moayiisi) «Marematudeckui aHanui. YTIyOlleHHBIA Kypc [»
SBIISIETCS. OCHOBOM JUIsi MHOTHX JAPYTrUX MaTeMaTU4YeCKUX AUCHUHUIUIMH. J(MCUUIUIMHA pa3BUBAET
AQHAJTUTUYECKOE M KPUTHYECKOE MBIIUICHHE, YTO SIBJISETCS Ba)XKHBIM HABBIKOM IS pELICHUS
CJIOKHBIX 33/1a4 B pa3IMYHbIX cepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniaHa (MOTyJb) BKIIOYSHA B YISOHBIH IIJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata mo HamnpapieHuio 02.03.01 MartemaTuka W KOMIBIOTEpHBIE HayKd, TpOodHIIL
Marematuka ¥ HUCKYCCTBEHHBIM MHTEIUIEKT M BXOoAuT B biok 1, yacte, dopmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUHN KaK AUCIIUIUIMHA 110 BHIOOPY.

Jucnunnuna (Moaynb) usydaercsa Ha 1 kypce B 1 cemectpe.

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJs): B (OPMHPOBAHUHU TIIIYOOKOTrO MOHHUMAaHMS
anreOpandecKux CTPYKTYp, SPMHUTOBBIX MPOCTPAHCTB, a TAK)KE MX NMPUMEHEHUS B Pa3IMYHBIX
001aCTAX HAYKU U TEXHUKH.

3agauu u3yveHusi JMCUMIIMHBI (MOYJIsl) HAlpaBjeHbl HA (OPMUPOBAHUE Y CTYACHTOB
CIENYIOIINNI 3HAHUW, YMEHUN U HABBIKOB:

— 3HAaHUME OCHOBHBIX IOHATUH M  METOAOB  paboThl €  PEKypPpPEHTHBIMU
II0CJIEI0BATEIBHOCTAMY, BKIIIOYasl IMHENHBIE COOTHOLIEHUS 1-T0 U 2-T0 NOopsaKa,

— 3HaHue (opMaNbHBIX ONpEeNICHUN IeHCTBUTENbHBIX 4YMcen (uepe3 OEecKOHEuHbIe
JECSITUUHBIE POOM) U UX CBOMCTB, BKJIIOYAsi TEOPEMY O TOUHBIX TPaHsIX;

— 3HaHHUE KpUTEepuil cXoIUMOCTHU nociuenoBarenbHocteld 1 pynkuuil (Kpurepuit Komn),
a TaK)Ke aJIbTEPHATUBHBIE ITPEICTABICHMSI YUCIIA €;

— 3HAaHUE TEOpeMbl O HENPEepbIBHOCTH (YHKIMH (CTENEHHBIX, IOKa3aTelbHbIX, Ha
OTpe3Ke) U NOHATHE PABHOMEPHON HEMPEPBHIBHOCTH;

— 3HaHUE OCHOBHBIX TeopeM Iu((epeHIHaTbHOr0 HCYUCIIEeHUs: NpaBwio Jlomurans,
HepaBeHCTBO Mencena, popmyiry Teiinopa ¢ OCTATOUHBIME UIEHAMH,

— yMEHHUE HaXOAWUTh OOLIMH WIeH PEeKyppEeHTHOM MOCIeN0BATEIbHOCTU JUISl JIMHEHHBIX
COOTHOILLIEHUH U BBIYMCIIATH IMPEEIIbl TAKMX MOCIEA0BaTENbHOCTEN;

— YMEHUE NIPUMEHSTh CBOICTBA AEMCTBUTEIBHBIX YUCEI JUIS JOKA3aTeNbCTB U padoTaTh
C palamy,

— yMeHue  ucnoiap3oBate  kpurepuil  Komm s aHaim3a  CXOAMMOCTH
nocleA0BaTeNbHOCTEN U (PYHKIINHT;

— YMEHHE  JIOKa3blBaTb  HENPEPHIBHOCTh  CIOXHBIX  (QYHKIUI  (CTETEHHBIX,
napaMeTpUYecKHX) U UCCIIeI0BaTh UX NOBEIEHNE Ha OTPE3Kax;

— YMEHHuE CTpOUTh Trpa@uku GYHKOUH (BKJIIOYas MapaMeTPUUECKHE), BBIUUCITH
IPOM3BOJIHBIE KYCOYHO-33JaHHBIX (yHKOMA u  npumeHsats ¢opmyny Teimopa ans
anmnpoKCcUMalluy,

— CNOCOOHOCTh MPUMEHSTh METO/Ibl aHAIN3a PEKYPPEHTHBIX COOTHOIIEHUHN U TEXHUKOMN
JI0Ka3aTeNbCTBA MIPENIETIOB, CBA3aHHbBIX C HUMU,

— CHOCOOHOCTh MNPUMEHSATh CTPOTMH  ammapaT TEOpUHM JIEHCTBUTENBHBIX YHCEI
(axcroMaTuKa, onepalny, TEOPEMBI O TPaHsX ) Al 000CHOBaHUS MaTEMaTHUYECKHUX YTBEPKICHHUI;

— CrnocoOHOCTh MPUMEHSTh HaBBIKU JI0Ka3aTeabcTBa TeopeM o cxoxumoctu (Komm) u
IIPUMEHEHHU UX K PELICHUIO 3a/1a4,;
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— CIOCOOHOCTh NMPUMEHATh TEXHUKH JO0KA3aTeNIbCTBA HEMPEPHIBHOCTH U PAaBHOMEPHOU
HETPEPHIBHOCTH, BKIII0Yas pabOTy ¢ KOHTPIIPUMEPAMH;

— CIOCOOHOCTH MPHUMEHSATh UHCTPYMEHTHI AU(PEepeHINATBHOTO UCUUCIICHHS (TIPABHIIO
Jlonurans, HepaBeHCTBO MeHcena, pasmoxkenue Teiimopa) nms mcciaenoBanus (YHKUHH u
MOCTPOCHHS I'PapUKOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerenmun, dopmupyeMbie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TpHU
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU
paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIIH U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbI MIOKUCKA U aHaJIN3a
KPUTHYECKAN aHAIN3 U CHHTE3 nH(pOopMaIuu B 001aCTH
nH(GOPMAITIH, TPUMEHSTh HCKYCCTBEHHOTO MHTEIJIEKTA,
CHUCTEMHBII TOIXO0/ AJIS peIeHHUs OCHOBHBIC MTPUHIIMIIBI
MOCTaBJICHHBIX 33729 KPUTHYECKOH OIEHKH HCTOYHUKOB
nH()OpPMAITIH B HX
pENIeBaHTHOCTH.
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WCTOYHUKYU HH(POPMALINN U
CHHTE3UPOBATh JIAHHBIC U3
Pa3UYHBIX HCTOYHUKOB JUIS
pelIeHus 3a1a4, IpUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATTN3Y U
PELICHHUIO KOMILJIEKCHBIX MPO0IIeM
YK-1.3. NmeeT npakTU4eCKUN OTIBIT
paboThI C COBpEMEHHBIMH
WHCTPYMEHTAaMU W TEXHOJIOTUSIMU
JUTsE 00pabOTKH HH(POPMAILIH,
(hopMyITUPOBAHUH U
CTPYKTypUPOBAaHHUHM 3a/1a4 Ha
OCHOBE TOJY4YeHHOH HH(OopMaun
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIlK-1.1. 3HAEeT OCHOBHBIC KOHIICTIIINH U
HCTIONB30BaTh TEOpUH B 00JIaCTH
(hyHIaMeHTallbHBIC 3HAHUS B MaTEeMaTHYECKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIUIUTUH; METOABI H
aHaJM3a, KOMIUIEKCHOTO H MTOJIXO/JTbI, UCIIOJIb3YEMBIC B
(hYHKITMOHATBHOTO aHATN3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATTUTUIECKOM MaTeMaTHKH
reomerpud, 1uddepeHInaIbHON OIIK-1.2. YMeeT MpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOJIbI JIS
T pepeHInaTBLHBIX YpaBHEHUH, pelIeHus NpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3aja4
MaTeMaTHYECKOM JIOTUKH, TEOPHUH OIIK-1.3. HmeeT pakTUYECKUN OTIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKH U peatn3alys
CTaTUCTHKH U CITy4alHBIX MaTeMaTHYECKUX MOJIETIEH B
MPOIIECCOB, YUCIEHHBIX METO/IOB, npogeccHoHaANEHON
TEOPETHUIECKOI MEXaHHUKH B JIeSITeTIbHOCTH
poheCCUOHATBHOMN
JIeSITeITbHOCTH
[K-1. CriocobeH popmynnpoBath IK-1.1. 3HaeT METOBI U MOAXOJIBI K

3a/1a41 ¢ MaTEMaTHICCKOM
TOYHOCTBIO, 00OOCHOBEIBATh
YTBEPXKACHUS CTPOTO U
aHAJIM3UPOBATH MOTyUYCHHBIE
pe3ynbTaThl B 00J1aCTH

(hopMyITUPOBaHUIO 337124, a TAKKE
OCHOBHBIC ITPUHIIUIIBI
MaTeMaTHIeCKOTO
JTIOKA3aTeNIbCTBA U aHAJIM3a
PE3yIBTATOB.
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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
MIPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/
I HaumenoBanue
pa3iena TUCHHNIHHBI
(Moays)

TpynoeMKocTh, akageMuYecKHe Yachl

Ounas ghopma

KonTakTHas pabdora

Jlekn

CeMuHapbl
un (mpakTHYeck
ue 3aHATHS)

KonTtposn

CamocrosTe
JbHAsA
padora

TKY
(Tekymui
KOHTPOJIb

ycrneBaeMocCTH)

1 PexyppenTHO 3a1aHHbIE
MOCJIe/IOBATEILHOCTH

4

4

JomamHee 3amanue

2 [Ipenensr HEKOTOPBIX
PEKYPPEHTHO 3aJJaHHBIX
MOCJIEIOBATEIILHOCTEN

4

4

JlomarnHee 3aanue

3 Jloka3zaTreasCcTBO KPUTEPHUS
Komm cymectBoBanus
npezena
MOCJIEeIOBATENILHOCTH
(IoCcTaTOYHOCTB)

JomamHee 3amanue
KonTponphas
pabora

4 IIpumepsl kycouHO
3aJIlaHHBIX (PYHKINH,
MPOU3BOTHYIO KOTOPBIX
HE0O0XOIMMO BBIYUCIIATH
MO ONPEIENICHHUIO

Jlomarninee 3aanue

5 JlokazaTensCTBO IIpaBHiIa
Jlonmransa s
HEOIpPEeIETEHHOCTH

infty/infty

JlomariiHee 3a1aHue
KonTponphas
pabota

6 HepaseHnctBo Mencena

SN

SN

KonnokBuym

7 Jloka3aTenbCTBO TEOPEMBI
0 pPa3NoXKeHU! PYHKIUH
o popmyne Teitnopa ¢
OCTAaTOYHBIM WICHOM B
¢dopme Jlarpanxa, B
tdopwme lleano

»

Jlomaninee 3aanue

8 [TpuMepbl mocTpoeHUS
rpadukoB GyHKIUH
(mapameTpudecku
3aJlaHHbIe (DYHKIINN)

Z[OMaHIHeC 3aJaHuC

3auem

Hmoczo:

30

38

Oo6vem oucuyunnunvl (Modyns) (8
ax. u.)

76

Oobvem Oucyunaunvt (mooynsn) (8
3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HaumenoBanue pasgeiia Copeprxanue TMCHUILINHBI (MOYJIA) O TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 PexyppeHTHO 3a1aHHbIE Haxoxmenue obmiero 4ieHa peKyppeHTHO 3aJaHHON
MOCIIET0BATENIEHOCTH MOCIIEA0OBATEIEHOCTH JJISI IMHEHHBIX PEKYPPEHTHBIX COOTHOIICHUH
MIEPBOI0 U BTOPOro nopsiaka. PopmaibHOE TOCTPOESHUE
JIEHCTBUTEILHBIX YHcel (OeCKOHEUHBIE IECATUIHBIC Apoon). BeiBoxa
CBOWCTB OTEpaNAid ¢ ACHCTBUTSIIBHBIMU YHCIIaMH (TIPH TOM BCE
CBOICTBA pallMOHAJIBHBIX YMCEJT MPEANOIaraloTCsl M3BECTHBIMU U HE
JokasbIBaroTCs). TeopeMa o CyIecTBOBaHUU TOYHOH BEpXHEH
(arKHEHN) TpaHW OrpaHIYEHHBIX YMCIOBBIX MHO)KECTB
2 IIpenenbr HEKOTOPBIX [Ipenen (n!)*(1/n). AnbTepHaTUBHOE MPEACTABICHIE YUCTa € (depes
PEKYPPEHTHO 3alaHHBIX psin)
MOCJIEIOBATENbHOCTEN
3 HoxazatenscTBo kputepus Komu | Kpurepuit Kommm cymecTBoBaHns KOHEUHOTO Tipenena (QyHKITUH B
CYILIECTBOBAHUS IIpeena Touke. JloKa3aTeabCTBO HEMPEPHIBHOCTH CTENIEHHON U MOKa3aTeNbHOMN
MOCIIE0BATEILHOCTH ¢bynkuuit". Jloka3aTenbCTBO TEOPEM O HENPEPHIBHBIX HAa OTPE3Ke
(TOCTaTOYHOCTH) (GYHKIISIX
4 [Tpumeps! KyCOYHO 3aJaHHBIX Pasnuunbie koHTpripuMepsl. OnpeienieHre KyCOYHO 3aJaHHBIX
(byHKUUH, TIPOU3BOAHYIO (yHKIMIT; BEIYMCIIEHHE TIPOU3BOIHON B TOUKAX pa3phiBa; aHATN3
KOTOPBIX HEOOX0AUMO HETMPEPHIBHOCTH U AH(DDHEepeHIPYEMOCTH
BBIUHCIISIT 10 ONPEACIICHUIO
5 JlokazaTensCTBO MpaBmiia DopmynupoBka paBuia JlonuTans; ycnoBus MPUMEHESHUS IS
Jlonuransa nns HEOMPEACIEHHOCTH 00/00; TIOIIATOBOE JI0KA3aTEIIbCTBO
HeomnpeaenEHHoCcTH infty/infty
6 Hepasenctao Mencena DopMyTHpOBKa HEPABEHCTBA; YCIOBHUS BHITYKIOCTH (DYHKIIAH;
MpUMeEpPHI IPUMEHEHNS HEPABEHCTBA
7 Jloka3aTenbcTBO TEOPEMBI O ®opwma Jlarpanxa; popma [leano; cpaBHeHUE W HHTEPIPETALINS
pazioxeHnH (YYHKITUH 110 OCTaTOYHBIX YJICHOB
¢dopmyne Tetinmopa ¢ ocTaTOUHBIM
ujieHoM B popme Jlarpanika, B
dopme Tleano
8 [Tpumeps! mocTpoeHus rpadgukoB | MeToabl mapaMeTpruIecKoro 3a/IaHusl; TOCTPOeHHE IpaduKOB C

GyHKIMA (TapaMeTpUIecKu
3aJlaHHbIC QYHKITIH)

IMOMOMLIBIO TAPaMCTPOB; aHAJIN3 CBOICTB napaMeTpUiICCKUX KPUBBIX
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5. YueOHO-MeTOaHYECKOE O0ecIIeYeHue

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  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3AJIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 Jr000i TOUYKH, T1ie eCTh NOAKII0oUeHHe K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

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

Ocnosnasa tumepamypa:

1. Unweun, B. A. Maremarudeckuii ananu3 B 2 4. Yacte 1 B 2 kH. Kaura 1 : yueOHUK 1u1st
By30B / B. A. Mnbun, B. A. Canosanunii, b. X. Cennos. — 4-e uzn., nepepad. u gon. — Mocksa
: U3natennctBO FOpaiit, 2025. — 324 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-07067-
5. — Tekcr : anextponnsld // OOpazoBatenbHas muargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

2. Unbun, B. A. Marematndeckuii aHaim3 B 2 4. YacTte 1 B 2 kH. Knura 2 : yueOHHK 17151
By30B / B. A. Unbun, B. A. Cagosaununii, b. X. CennoB. — 4-e uzn., nepepad. u non. — MockBa
: U3natennctBO FOpaiit, 2025. — 315 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-07069-
9. — Teker : anektponnsnid // OOpaszoBatenbHas 1uiarpopma 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 :
WznarensctBo FOpaiit, 2025. — 246 ¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caifitr]. — URL:

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

2. HuxutuH, A. A. MaremaTuueckuii aHamu3. YTiayOsieHHbIH Kype : yUeOHUK U TPaKTUKYM
1utst By30B / A. A. Hukurtus, B. B. ®omuueB. — 2-e u3zf., ucnp. u gon. — Mocksa : 31areascTBo
FOpaiit, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBaroliell MpoBeieHne BCexX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHbIE ayTUTOPUH JUIs TPOBEACHUS 3aHATHIH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHHS AJIsl XPAaHEHUs U MPOPUIaKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIyXKallUMU JJs MpeACTaBleHusl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne AuCUMIUIMHBL (MOIYJIs1) 00ecrieunBaeTcs B yueOHBIX ayAUTOPHSIX, OCHALICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

ONEeKTPOHHBIA JOKYMEHT


https://urait.ru/bcode/562115
https://urait.ru/bcode/562116
https://urait.ru/bcode/563592
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— CIeNHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUAsl JEMOHCTPAIIMOHHOE 000pyI0BaHHE.
[Tomerenus st CAaMOCTOSITENILHOM paOOTHI 00YyUYaAIOIIUXCS, B TOM YUCIIE IPUCTIOCOOTICHHBIS
JUIS. UCTIOJIb30BAaHUS WHBAIMIAMH M JIMIIAMHA C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3]I0POBBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO  Cpeay

YHusepcurera.

OOyyarommMcst MpeNoCTaBlIAeTCA JAOCTYN (B TOM UHMCIE YyAaJeHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbHBIM 0a3zaM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmMeHoBaHue noprasna
(M3naHus, Kypca, 1I0KyMeHTa)

Ccblika

1. | Hayunas snextponHas oubmuoreka elibrary.ru
OoubnmoTeka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mng I T-cnenuanucros

https://habr.com

3. Basza gaunaeix ScienceDirect

https://www.sciencedirect.com

4. | OdurnmansHbpIi caiT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/
BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii 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. | ®enepanpHblil HeHTp HHHOPMALIMOHHO -
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

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

00pa3zoBaTenbHOrO Mpoliecca 1Mo AUCIUIUIMHE (MOIYJIO),

B TOM 4YHUCJIC KOMIIJICKT JIMIICH3MOHHOI'O

MporpaMmMHOIo O6CCHC‘ICHH${, COBPCMCHHLIC HpO(i)eCCI/IOHaJ'ILHLIC 0a3nl JaHHBIX n

MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nmuuensnonHoe
Bpay3zepbI:
Supexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneyeHne AJISl IIVIAHUPOBAHUSA U YU€TA BPEMECHU:

Toggle app | 3apyOeKHOE | CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl yIpaBJeHHs] IPOEKTAMM:

Microsoft Imagine (Project) | sapy6exmnoe | nuuensuonnoe

Cucrembl ynpasJieHusi §a3aMu TaHHbBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nnnensuonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe
CrnpaBo4yHO-IPaBOBbIE CHCTEMBbI:

Koncynerantllnroc: cripaBo4HO-TIpaBoBast OTEYECTBEHHOE JINLIEH3UOHHOE

CHCTCMA
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CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mst 6usneca OTEYECTBEHHOE JIMIIEH3HOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucrtembl ynpapjieHusi onéanorpaguyeckoii HHpopManuei:

Zotero | 3apyOexkHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0eKHOE CcBOOOIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

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

B npornecce uzydenusi TucuIInHbl (MOaysisa) «MaTeMaTHYeCKuid aHaiu3. Y TIyOaeHHbIN
Kypc I» B pamkax TeKylIero KOHTPOJsS YCHEBAa€MOCTH HCIIOJIb3YIOTCS TaKue€ BHUJbl Y4eOHOMH
paboThl, KaK MPaKTUYECKUE 3aHATHS, KOJJIOKBUYM, KOHTPOJIbHbIE paOOTHl U JOMAIIHUE 3aJaHMs,
KOHTPOJb TEOPETHUYECKMX 3HAHWM, a TakXKe pasIMYHble BHJbl CaMOCTOSTENBHOW pPabOThI
oOydaroluxcsi 1O 3aJaHUI0 [PENoJaBaTelisd, HaIpaBJICHHbIE Ha pa3BUTHE HABBIKOB
npoeCCHOHATIBHON JICKCUKH, 3aKpeIIeHHe MPaKTUYEeCKUX MPO(ecCHOHANbHBIX KOMIETEHIHH,
MOOUIPEHNE UHULIUATHB.

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

JUis yCcHemHoro y4acTsi B CEMUHape CTy/IeHTaM PeKOMEHAYETCs 3apaHee 03HAaKOMHTHCS C
TEMON OOCYXXAEHHUS, MPOYUTATh HEOOXOJIMMBIE MaTepHalbl U 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 OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Konnokeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,

B nponecce moaroroBkH K KOJUIOKBUYMY HEOOXOIMMO NpOaHAIM3HPOBATh ydeOHbIE
MaTepHalbl, 03HAKOMUBLIMCH C JIEKLHUAMM, YUEOHHKAMU U JONOJHHUTEIbHBIMU MCTOYHHKAMH,
aKLIEHTUPYS BHMMAaHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3naTh CTPYKTYpHPOBAHHBIE
KOHCTIEKTBI, BBIJICJISIS OCHOBHBIE UJIEH, TEPMUHBI U (HOPMYJIbI

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

[Ipu pabore Hajx JOMAIIHUMHM 33/JaHUSIMH  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aJaHUs Ha ATarbl, YTOObI
u30exaTh MEPerpy3kd W Jydlle yCBOUTH MarepHuai. lcmonb3oBaTh pa3iuyHble HCTOYHHUKH
uH(popMalnu, BKI0Yas yaeOHUKH U OHJIAaH-peCcypcChl, AJis 0oJiee rTyOOKOro MOHUMaHUS TEMBI.

KOHmpOJZbHa}Z pa60ma — IIMCbMCHHAas pa60Ta C Ha60p0M 3ala4, KOTOPbIC HY’KHO PCIINUTD 34
OIrpaHUYCHHOC BPEMHI.

ONEeKTPOHHBIA JOKYMEHT



[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEIMATIbHBIE 3HAHUS 110 OJAHON WM HECKOJIBKUM
TeMaM JTUCHHUTUINHBI (MOYJIS) U MTPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIyOJEHHOE
U3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB YUEOHON AUCLMILIUHBI (MOLYJIS).

B npouecce camoctosTenbHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy PU MUHUMAJIBHOM yYacTHM MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKIUi (00paboTKa TeKcTa), MIOBTOPHOE U3ydeHHE YUEOHBIX MaTEpPHUaIOB IIAHOB
U TE3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHNUE YI€OHO-NCCIIEA0BATEIBCKUX
3aJlaHUl U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIUIA 110
AUcHUILVInHe (Moay/io) «MaTtemaTu4eckuil anaau3. Yriay0JaeHHblii kype I»

OneHuBaHue ypOBHs Y4EOHBIX IOCTHKEHHMH, oOydaromuxcs N0 AUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISETCSA B BUJIE TEKYIErO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOU aTTECTALUH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBIISETCS B (opme
3auema, NpYU STOM IIPOBOAMUTCS OLIEHKA KOMIIETEHLUH, CPOPMUPOBAHHBIX 1O JUCLUILIUHE.

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

Ounenka 3a 3a4ert Oo0masi xapakrepucTuka
JdecarudoanabHas IIaTudasibHasn
pe3yjabraTa 00y4eHus 1o

OlleHKA OIleHKA
AUCUMIJIMHE (MOIYJIIO0)

10 OTauaHo 3auteHo CTygeHT  TOJIHOCTBIO  BJIAJIEET

9 OTIIUYHO 3ayTeHo 3HAaHUSIMH, U310 KCHHBIMU B pa60qel71

8 OTIM4HO 3auTeHo nporpaMMe, ¥ TIYOOKO OCMBICISIET

qucuuiuinHy. OH caMOCTOSITENbHO U
JIOTHYECKH M0CJIEI0BATEILHO
OoTBEYaeT Ha  BCE  BOMPOCHI,
aKLUEHTUpPYs. BHUMaHUE Ha HauOoJjee
BLKHOM. YMEET aHaJIU3UpPOBaTh,
CpaBHUBATH, KJ1accu(UIUPOBATh,
0000maTh, KOHKPETH3UPOBATh W
CUCTEMaTH3UPOBATh W3y4YCeHHBIN
MaTepuaj,  BbIIENAS  KIIOYEBbIC
MOMEHTHI " yCcTaHaBIUBas
MPUYMHHO-CIICICTBEHHBIE CBSI3H.
Yetko ¢dbopmynupyer OTBETHI,
YBEPEHHO HWHTEPIPETUPYET
pe3yibTaThl aHAJM30B W JAPYTHX
UCCIIENIOBAaHUI, a TaKkKe pemraer
cioxHble 3agaun. CTyAEHT XOpOoIo
3HAKOM C METOJaMH HCCIIEeOBaHUS,
HEOOXOMUMBIMH JUIS MPAKTUYECKOM
JESTEIbHOCTH, M YMEET CBSI3BIBAThH
TEOpeTHYECKUE ACTICKTHI

JUCTTUTITAHBI (Momyst) c
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0mas xapakTepucTuKa
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
aHaAJIU3UPOBATH, CpaBHHBATH,
KJIACCU(UIIMPOBATD, 0000m1aTh,
KOHKPETH3UPOBATh u
CUCTCMATHU3HNPOBATH I/I3y‘-I€HHbII71
Marcpuall, BbIACIAA €ro KIIOUYCBBIC
ACTIEKTHI u yCTaHaBIINBas
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
Dopmynupyer CBOHU OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAM30B M JIPYTHX
WCCICAOBAHUM, a TaKKe pelaeT
CJIOKHBIC CUTYalMOHHBIC 3aJaydu.
CTygeHT  XOpomlO  3HakOM  C
METOaMHU UCCTIeIOBaHUS,
HEOOXOJUMBIMHU ISl TPAKTHYECKOM
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
OTBETaxX M HCIOJb3yeT HETOYHBIC
¢dbopmynupoBku. B xojie OTBETOB OH
JIOMYCKAeT OIIMOKH, KacaroIIuecs
cytu BompocoB. CTyAEHT crocobeH
pemarb TOJNBKO CaMbie MPOCTHIC
3aJ1auu u BIIAZiceT R10700003
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
JTOTIOJTHUTETbHEIC HaBOJISIIIHE
BOTIPOCHI.
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Jucnunmuna «MareMaTudeckuil ananms. Y TIyOJIeHHBIN Kypce [» orieHuBaeTcst Claeayronmm
obpa3zom:

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

— 8 moMamntHuXx 3aJaHui Ha POJBUHYTOM YPOBHE (3aJaHUs C YSPHOMH 3BE3/I0UKOM );

— 1 U3 2 KOHTPOIBHBIX HA OCHOBHOM YPOBHE WJIM BBIIIE (3a1aHUS C KPACHOM U YepHOU
3BE3/I0YKOM ),

— 1 u3 2 KOHTPOJIBLHBIX Ha MMPOJBUHYTOM YPOBHE (3aJJaHUS C YEPHOM 3BE3/10UKOM IO
JTUCLHUILIHE).

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaLIHHE 3aJaHUS

I[OMaIIIHee 3agaHue no TeMe «IlocaemoBaTeIbHOCTI

3apaum

b—
3ALAYA1 0,5 6anna

Kakume uz uncen a = 1215, b = 12 555 — uneHbl nocneposaTensHoCTU &, = 5 - 3n—=39

r—
3A0AYA 2 0,5 6anna

a) [aii onpegenexue nocneaoBaTensHOCTU, OrPaHUYEHHOM CHU3Y.

6) C nomolbto KBaHTOPOB 3anwLuM, 4TO NocnegosaTesibHOCTb He OrpaHn4YeHa CHU3Y.

—_—
3ALAYA 3 16ann

VK@K, Kakue M3 CNedylolmnx YTBEpXAEHUI  SKBUBANEHTHEI TOMY, YTO MocnegoBaTeb-
HOCTbL OrpaHUyYeHa CBepXy:

a) 3CeR:VneN x, <C;

6) dICeR, C>0:YneN =z, <,

) dJCeR, C<0:VYneN z,<C;

rn YVCeR,C>0 YneN z,<C;

a ICeER:INeN:VneNn>N z,<C:

e) 3CeR:VneN |z, <C.

Kakue 13 yTeepxaeHHit ABNAIOTCA AOCTATOUHBIMM A/1A TOrO, YTOGkI NOCNEA0BATENEHOCTL
6bina orpaHMyeHa ceepxy?

y————— ©
3AQAYA 4 16ann

Kakue 13 cnegyrolmx nocnegoBaTenbHOCTeH ABNAOTCA OrpaHnYeHHBIMKU cBepxy? Orpa-
HWUYEHHBIMK CHU3Y? OrpaHnyeHHbIMU? MNpuBegun o6ocHOBaHKe.

a) a, = cosTn, B) ¢, = 3ton. L
) cn —4An* a) fn= Z ﬁ
n k=1
. n d,= -
6) b, =nsinn; = KE+3)
P
3A0AYAS 1,5 6anna
Kakue u3 cnegyrowmnx nocnefoBartenbHOCTER OrpaHu4yeHbl, a KaKie — HeT:
n .
o 1 . n J
a) an= Y 7 0 d, = 71; 3k
k=1 j=1lk=1
2n n
1 1 |
6 bn= > B fn= gty X (kK2
k=n+1 T k=1
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| s 3AQAHAT7 16ann

Hanuwm, uTo nocneposaTensHocTs {a,, } orpaHuyeHa, ucnonbays KeaHTopsi. MocTpoi oT-
pULaHKe 3Toro YTBEPXAEHWA. VICNonbays 3anvcaHHoe OTPULIaHNe, A0KaXHK, YTO Nocneao-
BaTeNbHOCTb by, = - He ABNAETCA OrpaHNUYEHHON.

| e 3ANAYA 8 0,5 6anna

Mcnons3ys KBaHTOpbI, CHOPMYNUPYW YTBEPXAEHNA:

a) nocnefoBaTenbHOCTb {1y, } HE ABARETCA CTPOro Bo3pacTaloLed;
6) nocnegoBaTeNbHOCTL { yn} He ABNReTCH yOblBaloLen;

B) NOCNEAOBAaTENbHOCTL {Z,, } HE ABNAETCA MOHOTOHHON.

P
| 3A0AYA S 16ann

DNawbinocnegosatensHocTi {a, }, {yn }, {ttn }, {vn }, npuudM iy, = 20+ Y, vn = Tnyn.

[loKaxu unm oNpoBEPrHN YTBEPXASHNA:

a) “To6bl NnocnepoBaTenbHOCTs {11, | Bbina CTPOro BO3PACTAIOWEN, AOCTATONHO, YTOBL!
nocneaoBaTensHOCTH {2y | M { Yy } GbUIM CTPOTO BO3PACTAIOWINMM.

6) YT06bI NOCNEAOBATENBHOCTL { i, } Bbina CTPOro Y6bIBAIOLIENH, HEOBXOAUMO, YTOBHI MO~
cneposatenbHocTH {, } v {y, } Gbinu yGbisaiowmmu.

8) YT106bI NOCNEAOBaTENBHOCTL {n,,} GbiNa CTPOro BO3pacTaroLen, A0CTaTOYHO, YTOOLI
nocnepoeatenbHocT { iy } 1 { iy, } 6biAK CTPOro Bo3pacTaloWMMK.

r) YT1o6bl NOCNeAoBaTENEHOCTL {v,,} Gbina CTPOro Bospacrarolen, Heo6XoAUMO, YTo6b!
nocnepoeatensHocT { iy, } 1 { iy, } GbiAn cTPOro BoapacTaloWMMK.

n) WasectHo, YTo nocneposatensHocTh {1y } v {yy } y6biBator. Yto6e! { 1, } 6bina cTporo
y6blBaKoLLEN, HEOBX0AMMO, UTOBLI XOTS Obl OAHa W3 NOCNEAoBaTEIbHOCTEH {J'“} unm
{y,, } 6bina cTporo y6bisatowei.

| ’ 3ALAYA 10 1,5 6anna

Wccneayit nocnenoBaTenbHOCTU HA MOHOTOHHOCTb:
a) a, =5n2—15n—3; a fr=(=-1)"%
6) b, =5n%+15n —3;
! e) gn=—-bn+2(-1)"
8) Cn = 1g i

r) dy= tg%; x) hy, = —2n+3(-1)"

-—
3ANAYA 13 16ann

Haitay peLueHme NMHEAHOTO PEKYPPEHTHOMO YPasHeHus T,, .| = 3T, — 1. ygoeneTsopa-
HOLEE YCNoBKID T) — — 2.

—_—
3A0AYA 4 16ann

Haitgy peluerme NMHERHOTO PEKYDDEHTHOTO YDaBHEHUA
Tppo = —dxp 41 — 3Ty,

YAOBNETEOPSAIOWE: yCnosuam 1) = 2, ro = 4

.SAJ:I,AHA 15 1,5 6anna

Haiigy o6luee pelleHHe NKHERHOMD PEKYPPEHTHOND YPaBHEHWA T, » = 2T, +3r, —3".
-—
3ALAYA 16 2 6anna

Haitgm peluesme NMHERHOTO PEKYPPEHTHOMO YPaBHEHUA

Taiz + &rns1 + 162, = (—4)" (64 + 96n + 19207) |

\- TEOD ycr m ) = 36, 2 = —240).
PO
3A0AYATT 26anna

Haitgm peluesme NMHERHOTO PEKYPPEHTHOTO YPaBHEHUA

Tpsa = —5Tne1 — dry + 1007 + 140 — 121,

YAOBNETEOPAIOWEE yonosuaAM 11 — — 18, 12 = 33,
-—
3AMAYA 18 16ann
Haiam ofiluee pelieHHe NMHeRHOTO PEeKYPPEHTHOTD YPABHEHWA Ty, o = 6r,, 1 — 361,.

—
3ALAYATS 26anna

Haitgm obliee peleHmMe NMHERHOND DEKYDDEHTHOMD YDaBHEHMA

Tpsa = —dxp41 — 16z, + (61n + 70) - 5™,

ONIeKTPOHHBIA TOKyMEHT



IIpumMepHbIe BONPOCHI I KOJIOKBUYMA

1. Yto Takoe pekyppeHTHO 3aJlaHHas M0CIeI0BATEIILHOCTD?

2. Kak mHaiiTn oOmuMN dYIeH JIUHEHHON pPEKYppPEHTHOH IOC/IEeNI0BATEILHOCTH IIEPBOTO
nopsiaka?

3. Kak pemraercs peKyppeHTHOE COOTHOIICHHWE BTOPOTO TMOPSAKA C IOCTOSHHBIMHU
koapurmentamu’?

4. Kak ¢opmanbHO CTPOATCS JCHCTBUTEIbHBIE YHCIA C IMOMOINBI0 OECKOHEYHBIX
JIECATUYHBIX Ipooeii?

5. Kakue cBoiicTBa onepanuii ¢ AeCTBUTEIbHBIMU YHCIAMU BBITEKAIOT U3 UX IIOCTPOECHUS?
6. Uto Takoe ToOuHas BEpXHss (HIDKHSAS) TPaHb OTPaHHUYEHHOTO MHOXKECTBA YUCEN?

7. Chopmynupyiite 1 0OBSICHUTE TEOPEMY O CYIIECTBOBAHUHM TOUHOW BEPXHEH I'paHH.

8. Kak BBI4HCINTS TIpesien nocnenoparensHocty (n)HN?

9. KakoBo albTepHAaTHBHOE MPECTABICHUE YHCTIa €€ uepe3 psif?

10. Yro yrBepkaaer kpurepuii Komm cymecTBoBaHuUs Mpeaesa Mmociae10BaTeIbHOCTH?

11. Kak poka3aTb 10cTaTo4HOCTH KpuTepus Komu asis cyniectBoBanus npejaena?

12. B uem cyts kpurepus Kommu ams npenena GpyHKIuu B TOUKe?

13. Kak nokas3atp HepEepbIBHOCTh CTENEHHOW (DyHKIIHH?

14. Kak noka3ath HEPEPHIBHOCTH MMOKA3aTEIbHON (PYHKINHU?

15. Kak ¢opmMynmupyroTcsi U JOKa3bIBAIOTCS TEOPEMBbl O HEMPEPHIBHBIX (YHKIHMIX Ha
oTpe3ke?

16. UYro Takoe kycouHo 3ananHas ¢pynkuusa? [Ipusenurte npumep.
17. Kax BbIUMCIUTH MPOU3BOJHYIO KYCOUHO 3aJaHHON (DYHKIIUU B TOUYKE pa3pbiBa?

18. Kaxkue koHTpIpuUMepbI IEMOHCTPUPYIOT 0COOEHHOCTH AU HEPEHIUPYEMOCTH KYCOYHO
3aJIaHHBIX (YHKIUH?

19. Cdopmynupyiite npasuio Jlonurans At HeonpeaeIEHHOCTH BUIA 00/00,

20. llpuBenuTe OCHOBHBIE IMard  JOKa3aTeldbCcTBa  mpaBwia Jlomwrams — ams
HEONpeAeNEHHOCTH 00/00.

IIpumepHbIe 3aIaHUSA 110 KOHTPOJLHOW padoTe

KourpoJuabHnas padora Nel

*_ —_—
[ sanauas 0,3+0,4 +0,4 + 0,4 6anna

T+3

x—4°

Hana ¢pyHkums [ () =
a) Haigu oBnacTe onpegenexus,

6) Hanou oBnacTb 3Ha4YeHWi,

B) Haitgyn o6patHyto dyHiumio f(z) L.

r) Haigu komnozuumio dyHkumi (f o g)(z), roe g(x) = %

ONEeKTPOHHBIA JOKYMEHT



JAOAYAZ 16ann

MocTpoi acku3 rpaduka cnegyroLlwen KOMNo3IMLWiA GYHKUMIA Ha OCHOBaHWK aHanW3a WH-
TEpBaNOE MOHOTOHHOCTH: I = In {_;r:2 - 1}.

! JAOAYA S 0,7 + 0,8 banna

Hapucyi ackuzel rpadukos dyHKUMEA:
a) y= lif(:] I 2,

B f[%.r+2),

roe rpaguk y = () meeT Bug;:

.

" aanAuAa 0,5 6anna

[okaxu, uto ecnu ¢l‘.|'HKL|,HF| Ha ceoel obnacTH onpefnensHWA orpaHudyeHdHa CHU3y W oTae-

nexa ot HynA, To ecte 3 A0 W f{x) 2 A = 0, To dyHkuma ﬁ orpaH1YeHa.

o 3A0AYAS 0,5 6anna

MoeT M Kakan-nnbo NocneaoBaTensHocTk {1y, | YAOBNETBOPATE YCNOBMID

FedN:¥nzN x,=:7

: 3ANAYA G 0,5 6anna

[lokaxH, 4G NOCNRABATENLHOCTE {1y, } CTPOrG MOHOTOHHA, HAYMHaRA C HEKOTOROrD HO-
B n
mep, ecnm &, = (3)" — 1000n.

o IAOANAT 0,5 6anna

: n 1
Jokaxu no onpegeneduio, 4to Mh_l)g: T T 3

. —
JAMAYA B 0,5+0,5+0,5+0,56anna

Haitgw npepens

ONIeKTPOHHBIA TOKyMEHT



e SrITE g —1 ' 8) lim

i 200 200 . 148
. 34n)" M — — 601 f
a) lim [3+n) n Wil . . ( 2 ;

o In(n®=3n+4)" =0

JANOAHA S 1,5 6anna

BoINonHeHo lim |anip — an| = 0.
TL=h2C

o —
3A0ANAT0 2 Ganna

n+1

. 1
Haitigm npegen lim E —
oyt o+ k

. —
3AO0AYA M 16ann
—_
3ALAYA 12 1,5 6anna

LO0KamKK, 4TO

- e e .
lim {faraz. .y = A
o0

—_—
3AN0AYAE 2 Ganna

HOCTb {1, } cxoamTca?

12— 8n+ R n 3 E]
6) i mrintd) o lim (T_” - l)

Mp1BEaM NPUMEP TEKON PACXCAALLENRCHA NOCNEA0BATENLHOCTH { iy, |, ¥To ans niooro p € [

MpvBeaKn NpUMep NOCNERoBaTENBHOCTH, MMEIOLLEH POBHO 5 YacTHYHLIX NPpeaenos.

Mycte {a, } — NocNepoBaTeNEHOCT B NONGKUTENEHEX YMCEn, cxoaAanca K yueny A = (.
Mpumenss Teopemy LTonbua k necnenosatensHocTAM oy, = In(ajas ... ay )My, = n,

[ns HekoTopoil nocnegosatensiocTy {1y, | cywecteytoT uncna a € (0; 1) n € = 0 Ta-

ke, uto ¥ € M |14 — 1| < Ca™ MoxHo nv yTeepkaaTs, 4To NoCnefoBaTens-

3agaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOTYJIIO0)

Ne n/mn 3ananue OTtBeT Komnerenunus
1. Hanpgure koaddMUMEHT NpW T B paznoxeHdl B pag MaknopeHa dyHKUWK 0 YK-1
flr)=+1+2z
a) 0 g 2
6 1 r) 0.5
2. | Haiiou npenen 1,00/1.00 OIIK-1
. eT—1
lim ——
x—0 T
OTBeT 3anuiy B BUJIE ECATUIHOMN IPOOH, OKPYTIIUB JIO IBYX
3HAKOB MOCJIE 3aMsITOMN.
3. | Uemy paBHa pou3BOAHAS (YHKIHH 5,44/5.44 IIK-1
flz) =€
B TOUKe X = 17
OTBeT 3anuIy B BUJIE ACCATHYHON IpOOH, OKPYTIIHB JI0 IBYX
3HAKOB MOCJIE 3aMsTOM.
4. | Mnsa dynkuun y(x) = VX B TOuKe (1; 1) Haiinu ypaBHEeHHE 0 OIIK-1

KacaTeJIbHOM.

a) y=20+3 6 v 8 y=—3z+3 N y=2r+3

Il
2
]
+
b=

ONEeKTPOHHBIA JOKYMEHT
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