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1. KpaTkasi XapaKTepuCTHKA TUCUMIIMHBI (MOAYJIs1)

Pabouasi mporpamma AuUCHUILIHMHBI (MOAynst) «MaremaTnueckuii aHanu3. YTiIyOJeHHBIH
Kypc I» cocrtaBneHa B cooTBeTCcTBUU C (helepaabHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/apTOM BbICIIEro oOpa3zoBaHus — OakanaBpuar 1o crenuaabHocTu 02.03.01 MaTtemaTuka u
KOMIThIOTEPHBIE HAYKH, MpodniTs Pa3zpaboTka, yTBEpKIC€HHBIN IPUKa30M MUHUCTEPCTBA HAYKH U
BhIciIero obpa3oBanus Poccuiickoit deaeparuu Ne 807 ot 23.08.2017 roxa.

N3yuenne nmucumminmHbl (Moayisi) «Maremarnueckuil aHainu3. YTIIyOJIGHHBIH Kypce I»
SIBJISIETCSI OCHOBOW JIJII MHOTHX JAPYTHX MaTEeMaTHYECKUX IUCIUIUINH. J(MCIMIUIMHA pa3BUBAET
AHAIUTUYECKOE U KPUTHUYECKOE MBIIIJICHUE, YTO SIBJISETCS BaXKHBIM HABBIKOM I pEIICHUS
CJIOKHBIX 33]1a4 B PA3JIUYHBIX cepax.

MecTo AUCHHUIIMHBI (MOAYJIS1) B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMbl

Hacrosiimas nucuuruimaa (MOLysb) BKJIIOUEHA B YUEOHBIH IUIaH 10 MPOrpamMMe MOArOTOBKH
OakanaBpuara no Hampasienuto 02.03.01 MaremaTtuka W KOMITBIOTEPHBIE HAyKH, MPOQUIb
Pa3zpaGorka u Bxogur B biok 1, yacte, (QopMupyeMyr yuacTHHKaMH OOpa3oBaTelbHbIX
OTHOLICHUH KaK JUCLUIUIMHA 10 BEIOODY.

Jucnunnuna (Monyinb) nzydaercs Ha 1 kypce B 1 cemectpe.

Heab u3ydeHus AMCHUIVIMHBI (MOAyJas). B (OpPMHUPOBAHUM TIYOOKOTO MOHHUMAaHHUS
anreOpanyeckux CTPYKTYP, SPMHUTOBBIX MPOCTPAHCTB, a TaKXKE MX MPUMEHEHHUS B Pa3IMYHBIX
00J1acTAX HAYKU U TEXHUKU.

3agauM U3yyeHHs] AUCHUILVIMHBI (MOIYJIsl) HAallpaBieHbl Ha (OPMUPOBAHUE Y CTYAECHTOB
CJIEAYIOIIHI 3HAaHUM, YMEHUH U HABBIKOB:

— 3HAHME OCHOBHBIX TMOHATHM HM  METOJOB  pPabOTBl €  PEKyppPEeHTHBIMHU
MIOCJIEIOBATENIbHOCTSMH, BKJIFOUasl JUHEHHBIE COOTHOLIEHHUS 1-r0 U 2-T0 NOpsAJIKa,;

— 3HaHHe (HOPMATBHBIX OMNPEICICHUN JCUCTBUTEIBHBIX 4YHCeN (dYepe3 OeCKOHEUHBIE
JIECSITUUHBIE POOU) U UX CBOMCTB, BKJIIOUAsi TEOPEMY O TOUHBIX IPaHSX;

— 3HaHHWe KPUTEPUH CXOIUMOCTH TocienoBarensHocTed U pynkuuid (Kpurepuii Komm),
a TaKk)Ke aJlbTepHATUBHbIE IIPECTABIICHUS YHCIa €;

— 3HaHHE TEOPEMBbl O HENPEPHIBHOCTU (PYHKUUH (CTETIEHHBIX, ITOKA3aTENbHBIX, Ha
OTpE3KE) U NOHATHE PABHOMEPHOI HENPEPBIBHOCTH;

— 3HaHHE OCHOBHBIX TeopeM Au(pdepeHUUaNTbHOr0 HUCYMCICHUs: npaBwio Jlomurans,
HepaBeHCTBO Mencena, popmyny TeiIopa ¢ 0CTATOUHBIMH YJICHAMY,

— yMEHHE HaXOJUTh OOIIMN UJeH PEeKYpPPEHTHOM MOCIeI0BATENbHOCTH AJISl JIMHEHHBIX
COOTHOILIEHHUI U BBIYUCIIATH NIPENEIbl TAKUX MTOCIIEI0BATEIbHOCTEM;

— yMEHHE IPUMEHSATh CBOWCTBA JIEUCTBUTENIBHBIX YHCEN JUIsl JOKA3aTeNbCTB U padoTaTh
C pslaMu;

— YMEHHME  ucnonb3oBath  Kpurepud  Komm — ang anHanmm3a  CXOOUMMOCTH
MOCJIETIOBATEIHFHOCTEH M (PYHKITHH,

— YyMEHHE  JIOKa3blBaTb  HENPEPHIBHOCTH  CJOXKHBIX  (QYHKIUH  (CTENEHHBIX,
apaMeTpUYECKHX) U UCCIE0BATh UX MOBEJICHHE HAa OTPE3KaXx;

— yMeHHe cTpouTh rpaduku (QyHKUMHA (BKIOYas MapaMeTpPUYECKUE), BBIYUCIATH
NPOM3BOJHBIE KYCOYHO-33/JIaHHBIX (YHKIMA © TpuMeHsats (opmyny Teinmopa mns
anmnpoKCUMAlHH;

— CIHOCOOHOCTh NPUMEHSITh METObI aHAIN3a PEKYPPEHTHBIX COOTHOIICHUH U TEXHUKOMN
JI0Ka3aTeNbCTBA MIPEJIENIOB, CBA3AHHBIX C HUMH,

— CIIOCOOHOCTh MPHUMEHSTh CTPOTUH ammapar TEOpUU JCHCTBUTENBHBIX YHUCEN
(axcuomMatuka, onepalnu, TEOPEMbI 0 TpaHsIX) 17151 000CHOBAHUS MAaTEMAaTUYECKUX YTBEPKACHUH;

— CIIOCOOHOCTh MPUMEHSTh HABBIKK JIOKA3aTelnbCTBa TeopeM o cxoaumoctu (Komm) u
MPUMEHEHUS UX K PEIICHHUIO 3a/1aY;
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— CIIOCOOHOCTh NMPUMEHITh TEXHUKHU JI0KA3aTEIbCTBA HENPEPHIBHOCTH U PABHOMEPHOMN
HETPEPBIBHOCTH, BKJIIOYasi Pa0OTy C KOHTPIIPUMEPAMH;

— CIIOCOOHOCTH MPHUMEHITh MHCTPYMEHTHI Tu((dHepeHIINaTLHOTO UCUUCICHHS! (TIPaBUIIO
Jlonmrans, HepaBeHCTBO MeHceHa, pasinoxenue Teilopa) s MccienoBaHMs (YHKUMA W
MTOCTPOEHUS TPaPUKOB.
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2. IlepeyeHb UIAHUPYEMBIX Pe3YJbTATOB 00y4eHUS

Kommnerenuuu, ¢opmupyemble B pe3yiabTaTe OCBOCHUS IUCHUIUIMHBI (MOIYIsl) NpU
NPOBEIEHNH y4eOHBIX 3aHATUH B (hOpME KOHTAKTHOM paboThl 00yUYaIOIIMXCs C MeJarorHuecKuMu
paboTHHKaMHU YHHUBEpPCUTETA U B (hOpME CaMOCTOSTENIbHOM pabOThl 00yJarOIIUXCS:

Komnerenuus Conep:xanue KOMIeTeHIMT HNupukarop IlepeuyeHb naaHupyeMbIX
KOMIIeTeHUH pe3yJIbTAaTOB 00y4eHMsI 10
JUcHUnInHe (MOaYJII0)
VK-1. Crioco0eH OCYITECTBIISTh MO CK, VK-1.1. 3HaeT METOABI IIOMCKA U aHaIh3a
KPUTHYECKUI aHaIlN3 U CHHTE3 WH(pOpMaIHK B 00J1aCTH
nH(OopMauH, TPUMEHSTH pa3paboTKH, OCHOBHBIE
CHCTEMHbI TIOAXOJ TSl PEIICHUS MPUHITAITB KPUTUIECKON OIICHKH
[IOCTABJICHHBIX 3a[a4 HCTOYHHUKOB HH(OPMAINH U UX
peIeBaHTHOCTH
YK-1.2. YMeeT KpUTHYECKH OLICHUBATh
WCTOYHHUKH WH(POPMALNH U
CHHTE3UpPOBAThH JJAaHHEIC U3
Pa3JIMYHBIX UCTOYHUKOB JIJIsI
pelieHus 3a1ad, IPUMEHSTh
CHCTEMHBII TIOAXOA K aHAM3Y U
PELICHUI0 KOMIUIEKCHBIX TPo0JIieM
YK-1.3. Nwmeet mpakTuuecKuil OneIT
paboTHI C COBPEMEHHBIMHU
WHCTPYMEHTAMHU U T€XHOJIOTU MU
Ui 00pabOTKU MHGpOPMAITHH,
(bopMyITHpOBaHUY U
CTPYKTYPHUPOBaHHH 33124 Ha
OCHOBE ITOJIy4YCHHOH HHPOpMaLNH
OIIK-1. Crioco0eH KOHCYJIBTHPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIIETIIIUN U
HCII0JIb30BATh TEopuu B 00JacTu
(yHaaMeHTaNbHbIC 3HAaHUS B MaTeMaTu4ecKoro aHaau3a u
00JIaCTH MareMaTu4ecKoro CMEXXHBIX [TV CIIUILIMH; METOJIBI 1
aHaIN3a, KOMIUIEKCHOTO U MOJXO/Ibl, HCIOJIb3YEMbIE B
(yHKIIMOHAIBHOTO aHAJIN3a Pa3JIMUHBIX 00J1acTIX
ayreOphl, aHATUTHYECKON MaTeMaTuKu
reomeTpuu, 1 epeHaIbH o OIIK-1.2. VYMeeT npuMeHSTh
reOMETPUH U TOIOJIOTHH, MaTeMaTH4ecKue METOIBI JIs
IuddepeHaIbHbIX YpaBHEHUMH, penieHus npodeCcCHOHATBHBIX
JOUCKPETHOW MaTeMaTuKu 1 3ama4y
MaTeMaTH4YE€CKOM JIOTHKH, TEOPUU OIIK-1.3. HmeeT npakTUYECKUI OIBIT
BEPOATHOCTEHN, MaTEMaTHYECKON paspaboTKK U pearn3anus
CTAaTHCTHKH U CITy4aiHbIX MaTeMaTH4ecKUX MOJIEJIeH B
MIPOLIECCOB, YUCICHHBIX METOOB, npodeccrHoHaTbHON
TEOPETHYECKO MEXaHUKH B JeSTEILHOCTH
npo¢eCcCHOHabHOM
JESITEIbHOCTH
IK-1. CriocobeH GhopMynrpoBaTh [IK-1.1. 3HaeT METOABI U OAXObI K
3a7a4y ¢ MaTeMaTH4eCKOn (hopMyINPOBAHUIO 337134, a TAKXKE
TOYHOCTBIO, 00OCHOBBIBATh OCHOBHBIE IIPHHIIUTIBI
YTBEPXKIEHHSI CTPOTO U MaTeMaTu4ecKoro
aHAIN3UPOBATH OJyIEHHBIE JI0Ka3aTeIbCTBA U aHAJIN3a
pe3yNbTaThl B 00J1aCTH PE3yJIETATOB.
MaTeMaTHK{ ¥ KOMITBIOTEPHBIX [K-1.2. YMeeT KOppEeKTHO CTaBUTh U

HayK

(opMyIHpoBaTh MaTeMaTuYecKue
3aJ1a4y, IPUMEHATH CTPOTHE
METOJIbI JI0KA3aTeJIbCTBA U
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AQHATM3UPOBATH TOJTYdEHHBIE
pe3yabTaThl

[IK-1.3.

Nwmeet ombIT paboTHI C 3a1adaMu
B 00JIaCTH MaTeMaTHKHU U
KOMITBIOTEPHBIX HAYK, BKJIFOYAsI
MPUMEHEHUE MaTEMaTUYECKUX
METOJIOB JJISI PEIICHUS
MIPAKTUICCKUX 3a/1a4
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3. TemaTnueckuii miIan

Nen/
11 HaumeHnoBanue
pasaena AMCUMIIHHBI
(Moxyns)

TpynoeMkocTh, aKaeMHYeCKHE YACHI

Ounas ghopma

KonTakTHas paGota

Jekn
HH

CemuHapsbI
(mpakTH4yeckK
He 3aHATHA)

KonTtpoan

CamocTosiTe
JbHAas
padora

TKY
(Tekymmii
KOHTPOJIb

ycneBaeMocTH)

1 PexyppeHTHO 3a1aHHbBIE
MOCJIe10BaTEIIbHOCTH

4

4

I[OMaHIHee 3aJaHHC

2 [Ipenensl HEKOTOPBIX
PEKYPPEHTHO 3aJ]aHHBIX
IOCJIEIOBATEILHOCTEH

4

4

JlomarmHee 3ajganne

3 JlokazarenbCTBO KPUTEPHS
Koum cymecrBoBanus
npezerna
MOCTIEIOBATEILHOCTH
(D0CTaTOYHOCTH)

JlomaniHee 3anaHue
KonTponbsHas
pabora

4 ITpuMepbI KyCO4HO
3aaHHbIX () YHKIUH,
MPOU3BOIHYIO KOTOPBIX
HEOOXOIUMO BEIYUCIITH
110 OIPEAEICHHIO

I[OMaHIHee 3aJaHHC

5 JlokazarennrCcTBO IIpaBuiia
Jlonmurans nig
HEOIpeIeIEHHOCTH
infty/infty

JlomarmmHee 3ajganne
KontponbHas
pabora

6 HepasencrBo Hencena

SN

KosnokBuym

7 Jloka3arensCcTBO TEOpEeMbI
0 pa3IOKeHUHU HYHKIUN
no ¢popmyne Teinopa ¢
OCTaTOYHBIM YJICHOM B
tdopme Jlarpamxka, B
dopme Tleano

JlomarmHee 3ajganne

8 [Iprmeps! mocTpoeHUS
rpadukoB () yHKITHI
(mapameTrpuuecKku
3ajjaHHble QYHKIKN)

3auem

Hmozo:

30

38

Oobvem oucyunaunst (Mooyns) (8
aK. u.)

76

Obvem Oucuyunnuusl (Mooyns) (8
3au. eo.)
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4. Coaep:xkaHue TUCHHUILIHHBI (MO1YJIs)

Neri/m HaumeHnoBanue pasaeJia Conep:kanne TUCHUILUIMHBI (MOAYJISA) O TeMaM
AMCUMILIMHBI (MOAYJIsA)
1 PexyppeHTHO 3anaHHbIE Haxoxnenue o01iero uieHa peKyppeHTHO 3a1aHHON
MOCIIEA0BATEIILH OCTH MOCIIEAOBATEIILHOCTH ISl TMHEHHBIX PEKYPPEHTHBIX COOTHOIIEHUN
MIEPBOr0 U BTOPOro nopsiika. @opmaibHOE MOCTPOEHUE
JNEHCTBUTENBHBIX YnceN (OECKOHEUHbIE AeCITUYHbIE IpooH). BeiBog
CBOICTB omepanuii ¢ AeiiCTBUTEIBHBIMU YUCIaMHU (IIPU 3TOM Bce
CBOICTBA PaIMOHAIBHBIX YU CEN MIPEATIONATAI0TCSI U3BECTHBIMU U HE
JOKa3bIBalOTCs). Teopema o CylecTBOBaHUY TOYHOM BepXHEH
(HMKHEH) rpaHu OrpaHMYCHHBIX YHCIOBBIX MHOKECTB
2 [Ipenensr HEKOTOPHIX [penen (n!)"(1/n). AmpTepHATHBHOE MIPEICTABIICHUE YHCIIa € (depe3
PEKYPPEHTHO 3a1aHHbBIX psnm)
MIOCJIE0BATEJIbH OCTEN
3 JHoxkazarenscrBo kputepust Ko | Kpurepuit Komm cymecrBoBaHus KOHEUHOTO Ipezesnia GyHKIUU B
CYLIECTBOBAHMUS TIpesena Touke. Jl0Ka3aTenbCTBO HEMPEPHIBHOCTU CTENEHHON U MOKa3aTebH Ol
MOCJIe10BaTe€IbHOCTH ¢dbyaxui". JlokazareasCTBO TEOPEM O HETIPEPHIBHBIX HA OTPE3Ke
(JTocTaToYHOCTH) G YHKITHAX
4 [IprmepbI KyCOYHO 3aTaHHBIX Pazmmunbie kouTpapuMepsl. OnpeaeeHne KyCOUHO 3aaHHbIX
¢ yHKIHHA, TIPOU3BOIHYIO ( yHKIMIA; BEIYMCIIEHNE TIPOU3BOAHON B TOUKAX pa3phiBa; aHAIN3
KOTOPBIX HEOOXOJUMO HEMPEPBIBHOCTU U TU(HEePEeHIIUPYSMOCTH
BBIUHCILIT IO ONPECICHUIO
5 JlokazarensCTBO MpaBuiia ®opmynupoBka npasuiia JlonuTaus; ycaoBUs MPUMEHEHHUS IS
Jlonurans nis HEOIPEIEIEHHOCTH 00/c0; MOIIArOBOE JJ0KA3aTelIbCTBO
HeonpeaenéHHocTH infty/infty
6 Hepasencrao Hencena dopMynmpoBKa HEPaBEHCTBA; YCIOBHS BBITYKIOCTH () YHKIIUU;
MIPUMEPHI TPUMEHCHHUS HEPaBEHCTBA
7 Jloka3arenbCTBO TEOPEMBI O ®opma Jlarpanxa; popma [leano; cpaBHeHNE U UHTEPIPETAIUS
pasnoxxeHuu HYHKIIAA TTO OCTaTOYHBIX YJICHOB
dopmyie Telinopa ¢ ocTaTOYHBIM
wieHoM B ¢popme Jlarpanka, B
dbopwme Ileano
8 [pumeps! mocTpoenus rpadukoB | MeToIbl apaMeTpUIECKOro 3aaHusl; MOCTPOeHUE TpaduKoB ¢

¢byHKIM (mapaMeTpraecKu
3ajjaHHble QYHKIKN)

MOMOILBIO MTAPaMETPOB; aHAJIU3 CBOMCTB MapaMeTpUIECKIX KPUBBIX
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5. Y4e0HO-MeTOAMYECKOE 00ecIIeYeHUE

VYHHUBEpCUTET  pacrojlaraeT IOJIHBIM ~ HAabOpoM  JIMIIEH3MOHHOTO U CBOOOJHO
pacrpocTpaHseMoro MpOrpaMMHOrO oOecredeHus, BKJOYass MPOJYKTbl OTEYECTBEHHOI'O
IIPOM3BO/ICTBA.

Kaxplii CTyZeHT B TeueHHe BCEero mnepuojna OOydeHMs IOJIydyaeT HHIAMBUAYabHBIN
HEOTpaHWYEHHBIM  JOCTYn K  DJIEKTPOHHO-OMOJMOTEYHOM  cucTeMe U 3JIEKTPOHHOM
MH(QOPMALMOHHO-00pa30BaTEIbHOW Cpelle YHMBEPCUTETa. OTH CUCTEMbI IMPEIOCTABISIIOT
BO3MOXKHOCTh JIOCTYyIIa K pecypcaM M3 J000W TOYKH, IJI€ €CTh MOJKIoueHne K cetu MHTepHer,
KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U 32 €ro MpeeslaMu.

Crynentam obecreyeH yJIaleHHBIN OCTYN K COBpEMEHHBbIM MpodeccnoHalbHbIM 0azam
JTAaHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHoenas 1umepamypa:

1. Unpun, B. A. Marematndeckuii aHaim3 B 2 4. Yacts 1 B 2 kH. Knura 1 : yueOHHK 15
By30B / B. A. Unwun, B. A. CanoBanunii, b. X. CennoB. — 4-¢ u3g., nepepad. u mon. — MockBa
: U3marensctBo FOpaiit, 2025. — 324 ¢. — (Bricuiee o6pazosanue). — ISBN 978-5-534-07067-
5. — Tekcr : smextponnbii // OOpazoBarenbHas tiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

2. UnwpuH, B. A. Maremarnuecknii ananu3 B 2 4. Yacts 1 B 2 kH. KHura 2 : yueOHUK 17151
By30B / B. A. Unbun, B. A. CanoBanunii, b. X. CennoB. — 4-¢ u3g., mepepad. u mon. — Mocksa
: U3marenbctBo FOpaiit, 2025. — 315 ¢. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-07069-
9. — Tekcr : anextpoHHbI // OOpa3oBatenpHas twargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

/Jlononnumenvnas tumepamypa:
1. KankaeBa, JI. C. Maremarudeckuii aHanu3: TeOpusl HpenenoB, auddepeHnnanbHoe

ucumncienue : yueOHuk st By3oB / JI. C. KankaeBa. — 2-e¢ usn., ucnp. u gon. — MockBa :
NznatenscrBo FOpaiit, 2025. — 246 c. — (Beicmee oopazoBanue). — ISBN 978-5-534-04898-8.
— Teker : osnextponHslii // OOpazoBarenbHas mmiatdgopma IOpaittr [caiit]. — URL:

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

2. Hukutun, A. A. MaremMaTndeckuii aHainu3. Y IyOJICHHBIA KypC : YICOHUK U TPAKTUKYM
qutst By30B / A. A. HukurtuH, B. B. ®omuueB. — 2-e u3j., uctp. u 1on. — Mocksa : 3gareinscTBo
HOpaiit, 2025. — 456 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-19274-2. — Texer :

neKTpoHHBIH  //  OOpasoBarenbHas  1iatpopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajabHO-TeXHHYeCKOe o0ecneyeHue

VHHUBEpCUTET pacroyiaraeT MarepHalbHO-TEXHHUYECKOW 0a30H, COOTBETCTBYOLIEH
JIEUCTBYIOIMM POTUBONOXAPHBIM MpaBUJIaM U HOpMaM U obecreunBarolield IpoBeIeHHEe BCeX
BUJOB JUCHMIUIMHAPHON M MEXIUCIMIUIMHAPHON IOATOTOBKH, IMPAKTHUYECKOW M HAy4dHO-
UCCIIeI0BATENbCKON paboT 00yJaroIuXcsl, IPETYCMOTPEHHBIX YUE€OHBIM ITAHOM.

[TomerieHus1, KOTOpPBIE MPEJICTABISAIOT COOOM yueOHbIe ayIMTOPUH JUIsl IPOBEJCHUS 3aHATUI
JEKIUOHHOTO THUMA, 3aHATUH CEMHUHApCKOro (MPakTUYECKOro) Tuma, TIPYMNIOBBIX U
VHIMBUIYAITbHBIX KOHCYJIBTAIMHA, TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOW aTTECTAINH, a TAKKE
MIOMEIIIEHUS AJIs1 CAaMOCTOSITENIbHONW pabOThl M OMEIEHHs JUTsl XpaHEHUS U PO(pUIaKTHIECKOT O
oOcy>xuBaHusi yaeOHOTro 0o0opymoBaHus. [loMereHus: yKOMITJIEKTOBAHbI CTICITUATM3NPOBAHHON
MeOeNbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYECHHs, CIYXKAIIUMH ISl TIPEJICTABICHUS YIeOHOU
uH(pOpMaLuH OOJIBIION ayIUTOPHH.

N3yueHne AuCcIUIInHbI (MOyIIsl) 00ecriedrBaeTCsl B yUeOHbBIX ayIUTOPUSAX, OCHAIICHHBIX:

— CTOJIaMH U CTYJbSIMHU;

— KOMIIBIOTEPHOU TEXHUKOI;
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—  CIeIUAIM3UPOBAHHBIM 000PYIOBaHUEM, BKIIOYAS IEMOHCTPAIIHOHHOE 000PYyIOBaHHE.

[TomemeHus 711 CAMOCTOSTENHHON PaOOTHI 00YJAIOIIMXCSI, B TOM YHCJIE MPUCTTOCOOICHHBIC
JUISL MCTIONIb30BAHMSI MHBAUAAMH M JUIAMU C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbBS,
OCHAIIIEHbI KOMITBIOTEPHOM TEXHHKON C BO3MOXHOCTBIO MOAKIIOYEHHUS K cetn «MHTepHeT» u
obOecrieueHWEM JOCTyma K B OJIEKTPOHHYIO HH(DOPMALMOHHO-00pPa30BaTENbHYIO Cpeny
YHusepcurera.

OO0yyaromumMcsl TPEIOCTaBISIeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
WH(POPMAITMOHHO -TEJICKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JIEKTPOHHBIM pecypcaM (B TOM
quClie 3JICKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOoQecCHOHATBHBIM 0a3zaM
JAHHBIX U WH(OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM):

Ne HaumenoBanue nopraina Ccblika
(n31aHus, Kypca, 10KyMeHTa)
1. | Hayunas anexrponnas 6ubmuorexa elibrary.ru https://elibrary.ru/defaultx.asp
6ubnnoreka
2. | basa manubx mist | T-cnenuamncro https://habr.com
3. | baza nannbix ScienceDirect https://www.sciencedirect.com
4. | OpunmaneHbiii calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BBICIIEr0 00pa3oBanus Poccuiickoit @eneparnuu

5. | ®enepanbhblii nopran «Poccuiickoe odpazopanue" | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Equnoe okHo nocrtyma | http://window.edu.ru/
K 00pazoBarenbHbBIM pecypcam"

7. | Enunas kosutekuus HudpoBIx 00pa3oBaTebHbIX http://school-collection.edu.ru/
pecypcos

8. | ®enepasbHbIil IeHTP HH()OPMAIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr HMHOOPMANMOHHBIX TEXHOJIOTHA, WCIOJB3YeMBIX TIPU  OCYIICCTBICHUH
00pa3oBaTeILHOrO MPOIecca MO AUCIUTUIHHE (MOJIYI0), B TOM YHCII€ KOMIUIEKT JTHIIEH3HOHHOTO
MporpaMMHOTO  OOECleUeHHs, COBpEeMEHHble TmpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(GOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI

Haumenosanue 110 IIpousBoacTBo JInuen3uoHHoe / cBOOOAHO
pacnpocTpaHsieMoe

OnepalnuoHHbIe CUCTEMbI:
Microsoft Imagine (Windows Client, Server) | 3apy0OeKHOe \ JTUIEH3HOHHOE
bpaysepsi:
SAunexc.bpayszep OTEUYECTBEHHOE CBOOOJIHO pacHpocTpaHsieMoe
Google Chrome 3apy0OekHOe CBOOOIHO pacIpocTpaHseMoe
OducHble NPUIIOKEHHS:
Microsoft Imagine (Visio, OneNote) 3apy0eKHOoe JIHIIEH3HOHHOE
TeXstudio 3apy0exHOoe cBOOOJTHO paclpoCTpaHsIeMOoe
Adobe Acrobat Reader 3apy0eKHOE cBOOOHO PaCIPOCTPAHIEMOE
IIporpamMmMHoe obecnievyeHue LIl NJAHMPOBAHUS M YUeTa BPeMeHM:
Toggle app | 3apy0exHOe \ cBOOOJTHO PaclpoCTPaHsIECMOe
CucremMbl ynpaBJieHUs IPOEKTAMU:
Microsoft Imagine (Project) | 3apy0eKHOe ‘ JIMIICH3HOHHOE
Cucrtembl ynpaBJ/ieHUsi 6a3aMH JaHHBIX:
Microsoft Imagine (SQL Server) | 3apy0exHOoe ‘ JIMIICH3UOHHOE
Cucrembl pezepBHoro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexnoe | mMueHsnOHHOE
CnpaBo4HO-MPABOBBIE CHCTEMbI:
KoucynprantIlntoc: cripaBoyHO-TIpaBoBast OTEYECTBEHHOE JIMIIEH3UOHHOE
cucremMa
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CpeacTrea aHTMBUPYCHOM 3a1IUTHI:

Kaspersky Endpoint Security nis 6usHeca OTEYECTBEHHOE JMUEH3UOHHOE

Crangaprasii Russian Edition

Cpeabl pa3padoTKm:

Visual Studio Code 3apy0eKHOE cBOOOHO PacIpOCTPaHIEMOE
Bash (Unix shell) 3apy0OeKHOe CBOOOIHO PacIpoCTpaHsIeMOe
Anaconda 3apyOeKHOE CBOOOJTHO PacpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe cBOOOJTHO pPaclpoCTpaHsIEMOe
CopelliaSim 3apy0eIKHOE cBOOOHO PAaCIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOE cBOOOJHO PacIpOCTPaHIEMOE
ITakeThl NPOrPAMMHBIX CPEJICTB M OMOJIMOTEK:

AutoPsy 3apyOeKHOE CBOOOJTHO PacpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe cBOOOJTHO PaclpoCTpaHsIEMOe
Cucrtembl ynpasJjieHusi Ouodauorpadguyeckoii nvHpopmanmeii:

Zotero | 3apy0OexHOe ‘ CBODOOHO pacIpocTpaHsIeMoe
CepBHuCHI M CTYKOBI:

Bind 3apy0exHOe cBOOOJIHO pacpocTpaHsieMoe
Docker 3apy0OexHOoe CBOOOHO pacIpocTpaHsIeMoe

7. MeTtonnyeckue ¥ OLlEHOYHbIEe MaTepPUAJIbI
MeToauueckue yKazaHus A 00y4aOUIUXCS M0 OCBOCHU IO JUCHUININHBI (MOIYJIsl)

B nporecce u3yueHus UCHUIUTHHBL (MOIyss) « MaTeMaTHuecKuid aHam3. Y TTyOJICHHBIH
Kypc I» B pamMKkax TeKylIero KOHTPOJSI yCIIEBAEMOCTH HCIOJB3YIOTCS TaKWe BHUBI Y4eOHOI
paboThI, KaK MPAKTUYECKUE 3aHATHUS, KOJUIOKBUYM, KOHTPOJIbHBIE pa0OTHI M JIOMAIITHUE 3a/1aHus,
KOHTPOJIb TEOPETUYECKUX 3HAHUN, a TaKKe pa3jMYHbIe BHUJbI CAMOCTOATEIBHOW pPabOTHI
oOyJaronuxcsi MO 3aJaHWI0 MpPENojaBaTelsi, HaNpaBlICHHbIE HA PAa3BUTHE HABBIKOB
npohecCHOHATbHON JIGKCHKH, 3aKperyieHHe MPaKTUYeCKUX MpOodeCCUOHATbHBIX KOMIIETEHIUH,
MOONIPEHUE UHUIINATHUB.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHas paboTa CTyA€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOIPOCHI IPEIOIABATENSI U YHaCTHE B TUCKYCCUU.

Jnst yCIiemHoro y49acTHs B CEMUHApe CTyJICHTaM PEKOMEHIYETCs 3apaHee 03HAKOMHTHCS C
TEMOH OOCYXIEHUS, TPOYUTATh HEOOXOAWMBIE MAaTepUabl M TOATOTOBUTH BOMPOCHL. BaxxHO
aKTHUBHO CIIYIIATh M BOBJIEKATHCS B JUCKYCCHIO, BBICKA3bIBasi CBOM MHEHUS U apPTyMEHTHPYS HX.
[lpm oTBeTax Ha BOMPOCH NPENOAABATENSI CTOUT OBITH yYBEPEHHBIM, YETKMM M JIOTHYHBIM,
OMPAsCh HA M3YyYCHHBIH MaTepHral. Takke MoJIe3HO MOIePKUBATh TUANIOT C OJHOKYPCHUKAMH,
9TOOBI 000TAaTUTh O0CYXKIEHUE U PACIIUPHUTH CBOU 3HAHMS.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIIMCOK KOTOPBIX U3BECTEH CTYICHTY 3apaHee,

B mnponecce moAroTOBKM K KOJUIOKBUYMY HEOOXOJMMO MpPOAaHAIU3UPOBATh YydeOHbIE
MaTepuanbl, 03HAKOMUBIINCH C JIEKIUSAMH, Y4€OHUKAMHU U JIONOJHUTEIBbHBIMU HUCTOYHHKAMH,
aKLEHTUPYsT BHUMaHUE Ha KIIOUEBBIX TeMaX. PekoMmeHayercss co3aTh CTPYKTYpUPOBAHHBIE
KOHCIIEKTBI, BBIIEISISI OCHOBHBIE UJIeH, TEPMUHBI U (POPMYJIBI

Jlomawnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJIEITH.

[Ipu paboTe HaA [MOMAIIHUMHU 3aaHUSMHA Ba)XKHO BHHMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMHU M CPOKAMH BBITIOJTHEHUS. PekoMeHayeTcs pa3OuBaTh 3aaHus Ha JTarlbl, YTOOBI
n30eKaTh TMEPErpy3Kd W JIydllle yCBOUTHh Marepuai. lMcrmonb30BaTh pa3iuyHbIE HCTOYHHUKH
nH(pOopMaIuu, BKIIOYas YAeOHUKH U OHJIAWH-PECYPCHI, s 0oJiee TITyOOKOTO MTOHUMAHHUS TEMBI.

Koumponvnas paboma — nuceMeHHas paboTta ¢ HabopoM 3a7a4, KOTOPbIE HYKHO PEIIUTH 32
OrpaHMYEHHOE BpEMSI.
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HCHB KOHTpOHLHOﬁ pa60TLI - [IOJIYUUTh CIICHHUAJIbHBIC 3HAHUA 10 O,Z[HOI\/JI MNJIM HCCKOJIbKMM
TEMaM AUCHUIIIINHBI (MOI[yJ'ISI) U IPpOACMOHCTPUPOBATH HABBIKH UX MMPAKTUYCCKOI'O IIPUMCHCHUS.

Camocmoamenvuas paboma — paboTa CTYICHTOB, HampaBieHHAas Ha YIIyOJleHHOE
W3YYEHHUE OTJEIBHBIX TEM U BOIIPOCOB YIEOHON AUCIUILIUHBI (MOTYIs).

B nporiecce camocTosTensHOM pabOThI CTYIEHTHI B3aUMOACUCTBYIOT C PEKOMEH JOBAHHBIMH
MaTepuaniaMy Mpyu MUHUMAJILHOM YYacTHHU MpernojaBaTelis. 3a1adu CTYACHTa BKIOYAOT padoTy
C KOHCIIEKTaMH JISKIHi (00paboTKa TEKCTa), MOBTOPHOE U3YUYCHHE YICOHBIX MAaTEPHAJIOB TUIAHOB
H TE3UCOB OTBCTOB, N3YUCHUEC NOIIOJHUTCIILHBIX TEM, BBIIIOJIHCHUC y‘I€6HO-I/ICCHeI[OBaTeJ'II)CKI/IX
3ajaHUM U JPYTOE.

CucreMa OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHHs 10 JMCUMILINHE (MOAYJII0)

Kputepun nosiyueHusi ypoBHsI U OLleHMBaHUS C(POPMHUPOBAHHOCTH KOMIIETEHUMH 1O
AucuMIIMHe (Moayaw) «MareMaTuuecKnil aHaau3. YriayosaeHHsblii kype I»

OrneHrBaHKe YpOBHS YUEOHBIX JOCTHIKECHHH, OOYYAIOUIUXCS MO JUCHMIUIUHE (MOIYIIO),
OCYILIECTBIISIETCS. B BUJIE TEKYLIEr0 KOHTPOJIA YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTALUH.

IIpoMe:kyTouHasi aTTecTalMsl MO JUCIHUIUIMHE (MOJIYJIO) OCYIIECTBIseTcsl B (opme
3auema, IPY 3TOM IIPOBOJIUTCS OLIEHKA KOMIIETEHIH, CPOPMUPOBAHHBIX MO TUCIHUILIHHE.

Jns olleHMBaHMS TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH MU MPOMEXYTOUYHOW aTTECTalUuU
WCIIOJIB3YETCS JACCITHOAUThbHAS IKAJIa OIEHWBAHUS, KOTOpas COOTHOCUTCSA C TPAAUIIMOHHON
MATUOATUTLHON MIKATION CIIEAYIOUIUM 00pa3oM:

Ounenka 3a 3aueT O0mas xapaKkTepucTUKA

Jlecarubananpuasi) IlaTudannbHas
pe3yJiabTara o0y4yeHus 1o

OLIeHKAa OLIeHKAa
AMCUMIINHE (MOIYJII0)
10 OtnmgHO 3a4yTeHo CTyaeHT  IONHOCTBIO BIIAJIEET
9 OTIMYHO 3a4TeHo 3HaHUSIMH, U3JI0KEHHBIMHA B pabodeit
OTIHYHO 3auTeHo porpaMmme, U TJyOOKO OCMBICISET

nuciuruiiHy. OH caMOCTOSTENIBHO U
JIOTUYECKU MOCIIeIOBATEILHO
OTBEYaeT  Ha  BCE  BOIPOCHI,
aKLEHTUPYS BHUMaHWE Ha HauOosee
BOKHOM. YMeeT aHaJM3MpOBarh,
CpaBHUBATh, KJ1acCU(HUINPOBATD,
00001aTh, KOHKPETU3UPOBaTh U
CHCTEMaTH3HPOBaTh M3Y4ECHHBIH
Marepuan,  BBIIENsS — KIFOUEBbIC
MOMEHTEI " yCTaHaBIIMBas
MIPUYMHHO-CIIE/ICTBEHHbIC CBSI3H.
Yetko bopmymupyer OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHAIWM30B M JPYrHX
HCCIEOBAHUNA, a TaKkXKe pelaeT
cioxuble 3amayn. CTYIEHT XOpOIIO
3HAKOM C METOJaMH HCCIICIOBaHMS,
HEOOXOIUMBIMHU I ITPAKTHYECKOMN
JeATeTbHOCTH, M YMEET CBS3bIBAaTh
TEOpETUYECKHE aCIEeKTHI

JUCLUIUTAHBI (Momys) c
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JlecaTubdanabHasi
OlleHKA

IIaTudananHas
OllEHKA

OuneHka 3a 3aueT

OO0 as xapakTepucTuKa
pe3yJibTara 00y4eHus 1o
AUCHUNJIUHE (MOIYII0)

IMPAKTUYICCKUMHU 3alad4aMu.

Xopouio

3auTeHo

Xopomio

3auTeHo

CryneHT  oOnamaeT  3HAHHSIMH
MpeaMeTa MOYTH B MOJHOM 00beMe
paboueit MPOrPaMMbI u
CaMOCTOSTEIBHO, JIOTHYECKH
MOCJICIOBAaTeIbHO W BCECTOPOHHE
OTBEYaeT HA  BCE  BOMPOCH,
aKI[CHTHPYS BHUMaHUE Ha Hanboiee
3HaYMMbIX MoOMeHTax. OH ymeer
AHAJIM3UPOBATh, CpaBHUBATH,
KJIacCU(DUIIHPOBATH, 0000111aTh,
KOHKPETH3UPOBATh "
CHCTEMAaTH3HPOBATh W3Y4YCHHBIH
MaTepHall, BBIICISIS €ro KIIOYCBBIC
aCIEeKTEI " yCTaHaB/IMBast
MIPUYMHHO-CIICICTBEHHBIC CBSI3H.
dopmymupyer CBOM OTBETEI,
YBEPEHHO HHTEPIPETUPYET
pe3yiabTaThl aHATM30B M JIPYTHX
HCCICIOBAHNN, a Takke peliacT
CJIO)KHBIC CHTYAIIMOHHBIC 3aJ[a4H.
CryoeHT  XOpomo  3HakoM ¢
METOIaMHM HCCIIEIOBAHHS,
HEOOXOAMMBIMH IS TPAKTUYECKOU
JESTeNbHOCTH, U YMEET CBS3bIBATh
TEOPETUYCCKHUE ACTIEKTHI IPEIMETA C
MPaKTHYECKMUMH 3a/[a4aMHu.

Y 10BJIETBOPUTEIILHO

3auTteHo

Y 10BJIETBOPUTEIILHO

3auTeHo

Cryment  oOnamaer  0Ga30BBIMH
3HAHHUSMHU no JACIUTLTHE
(Momymo), HO WCITBITHIBAET
TPYOHOCTH TIPU CaMOCTOSTEIBHBIX
OTBETax W WCIOIb3YeT HETOYHBIC
(dbopmympoBku. B xone oTBeToB OH
JOMYCKaeT OIIMOKK, Kacarolmecs
cytu BornpocoB. CTymeHT crocobeH
pemiath TONBKO CaMble MPOCThIC
3a7a4u u BIIaseeT JIUIIb
MUHHMAJIBHBIM Ha0OpOM METOO0B
HCCIIe0BaHUSL.

He cman

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CryzneHT He OBJIazes 00s13aTeIbHBIM

MHUHUMYMOM 3HaHHUH 110 IPEIMETY U
HE MOXXET OTBETHUTh Ha BOIPOCHI,
Jake eclId MperojaBaresb 3a7acT
JIOTIOJTHUTEIJILHBIE HaBOJIAIIHE
BOTIPOCHI.
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JuctumnuHa « Marematudeckuit anainu3. Y riryOleHHbINH Kypc [» olleHuBaeTcs Cleayonum
o0pazom:

Juist mosrydenus «3a4€Tay» nmo yriayoJeHHOMY KypCy HY’KHO C/aTh:

— 8 JoMalHMX 3aJIaHui Ha TIPOJIBUHYTOM YpOBHE (3a/1aHUs C YEPHOM 3BE3/I0YKON);

— 1 U3 2 KOHTPOJIbHBIX HA OCHOBHOM YPOBHE WJIM BBIIIE (33JaHUsI C KPACHOUW M YEPHOM
3BE3JI0YKON);

— 1 U3 2 KOHTPOJIBHBIX Ha IPOABUHYTOM YPOBHE (3a/1aHUS C UEPHOU 3BE30UYKOI1 110
JUCITUTUTHHE);

Texymmii KOHTPOJIb YCIIEBAeMOCTH 00Y4YAIOIIMXCS 110 JUCHHUIINHE (MOLYJII0)
IIpumepHble JOMalIHUE 3aJaHUS

Jlomamnee 3axanue mo teMe «llociaenoBaTeabHOCTI»

3apaum

b—
3ALAYA1 0,5 6anna

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

PP
3AL0AYA 2 0,5 6anna

a) [aii onpegeneHue nocnegoBaTeNbHOCTH, OrPaHUYEHHOM CHU3Y.
6) C NOMOLUbIO KBAHTOPOB 3aMWLLM, YTO NOC/E40BaTeNEHOCTE HE OFpaHuyeHa 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;

N YVCeR.C>0 YneN z,<C;

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

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

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

—
3A0AYA 4 16ann

Kakue 1z cnegyolmx nocnegoBaTensHOCTeN ABNAIOTCA orpaHuyeHHsIMKU ceepxy? Orpa-
HUYEHHBIMM CHU3Y? OrpaHundeHHbIMu? NpuBegu ob6ocHoBaHKe.

a) a, = cosTn, B) ¢, = 3ton. LI
) o b—4n " a Jrn = Z ﬁ
n k=1
B n d,= TR
6) b, = nsinn; ] k(k+3)
o —
3A0AYAS 1,5 6anna
Kakue u3 cnegyrowmnx nocnefoBartenbHOCTER OrpaHu4yeHbl, a KaKie — HeT:
7 .
o 1 ) n J
a) ap = z nk N d,= L; Z k:
k= nd £
j=1k=1
2n n
1
6) b, = Z E—n' a) fan= 1! (k-2
k=n+1 S =1
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| ] 3AQAHAT7 16ann

Hanuwm, uTo nocneposaTensHocTs {a,, } orpaHnueHa, ucnonbays keaHTopsi. MocTpoi oT-
puLaH1e 3TOro YTBEPXAEHWA. VICNonbays 3anvcaHHoe OTPULIaHNe, A0KaXHK, YTO Nocneao-
BaTeNbHOCTb by, = - He ABNAETCA OrpaHNUYEHHON.

| o 3ANAYA 8 0,5 6anna

Mcnons3ys KBaHTOpbI, CHOPMYNUPYW YTBEPXAEHNA:

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

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

—_—
| 3A0AYA S 16ann

DNanbinocnegosatensHocTi {2, }, {yn }, {ttn }, {vn}, npMudM iy, = 20+ Y, vn = Tnyn.

[loKaxu unn oNpoBEPrHn yTBEPXASHNA:

a) “To6bl NnocnefoBaTenbHOCTs {1, | Bbina CTPOro BO3PACTalOWeEn, AOCTATONHO, YTOB!
nocnegoeatensHocTy {ry, } 1 {1y, } GbUM cTPOro Bo3pacTaloWUMK.

6) YT06bI NOCNEAOBATENBHOCTL { i, } BbiNa CTPOro YEbIBAIOLIEN, HEOBXOAUMO, YTOBHI MO~
cneposaTenbHocTH {2, | v {y, } Gbinu yGbisaiowmmu.

8) YT106bI NOCNEAOBaTENBHOCTL {r,,} GbiNa CTPOro BO3pacTaroLen, A0CTaTOYHO, YTOOLI
nocnepoeatenbHocT {ry, } 1 { iy, } 6blAK cTPOro BozpacTaloWMMA.

r) Y4T106bl NOCNEAOBaTENEHOCTL {l',,} Gbina CTPOro Bospacrarowen, Heo6XoAuMO, YToGk!
nocneposatensHocT { iy, } u { iy, } Gbinn cTporo BozpacTaloWMMK.

A) W3sectHo, YTo nocneposatensHocTh {1y, } v {yy, } y6biBator. YTo6e! { 1, } 6bina ctporo
y6biBaKoLLEN, HEO6X0AMMO, UTOBLI XOTA Obl OAHA U3 NOCNEAoBaTEIbHOCTEH {J'“} unm
{y,, } 6bina cTporo ybbisatowei.

| y 3AZlAYA 10 1,5 6anna

Mccnenyﬁ nocnegosaTenbHOCTU H2 MOHOTOHHOCTb!
a) ap, =5n2—15n—3; A fn=(=-1)%
6) b, =5n%+ 15n —3;

e) gn = —5n+2(-1)"
8) ¢y =1g

- x) hy, = —=2n+3(-1)"

r d,=tg

-—
3ANAYA 13 16ann

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

—_—
3A0AYA 4 16ann

Haign pelueHre NMHEAHOTO PEKYPPEHTHOO YPaBHEHUA
Tppo = —4x,41 — 31,

YAOBNETEOPSAIOWE: yCnosuam 1) = 2, ro = 4

.anp,nqn 15 1,5 6anna

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

Haitgm peluesme NMHERHOTO PEKYPPEHTHOMO YPaBHEHUA

Top2 + 82ns1 + 167, = (—4)" (=64 + 96n + 19207) |

\- TEOD ycr m ) = 36, 2 = —240).

«-—
3A0AYATT 26anna

Haitgm peluesme NMHERHOTO PEKYPPEHTHOTO YPaBHEHUA

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

YAOBNETEOPAIOLWEE yCnosuaM 11 — — 18, 19 = 33,
-—
3AMAYA 18 16ann
Haiam ofiluee pelieHHe NMHeRHOTO PEeKYPPEHTHOTD YPABHEHWA Ty, o = 6r,, 1 — 361,.

—
3ALAYATS 26anna

Haitgm obliee peleHmMe NMHERHOND DEKYDDEHTHOMD YDaBHEHMA

Tpsa = —dxn41 — 16z, + (61n + 70) - 5™,

DNEKTPOHHBIN JOKYMEHT



IIpumepHbIe BONPOCHI AJI51 KOJUVIOKBHYMA

1. Yto Taxoe PEKYPPCHTHO 3alaHHAA HOCJ'ICI[OB&TGJ'IBHOCTL?

2. Kak wHaiitu oOmMi wieH JIMHEHHON PpEeKyppeHTHOH NOCIeI0BaTEIbHOCTH IEPBOTrO
nopsiaka?

3. Kak pemaercs peKyppeHTHOE COOTHOIICHHWE BTOPOTO TMOPSAJKA C TOCTOSHHBIMU
ko3 punmenramu?

4. Kak ¢opManbHO CTpOSITCS JEHCTBUTENbHBIE YHCIA C TIOMOIIBIO OECKOHEYHBIX
JIECATUYHBIX APOOCii?

5. Kakue cBoiicTBa onepaiuii ¢ AeHCTBUTEIbHBIMHU YUCIAMU BBITEKAIOT U3 UX MOCTPOCHUS?
6. Urto Takoe TouHas BepXHsS (HWKHSS) TPaHb OTPAHUYEHHOTO MHOKECTBA UM CeI?

7. Chopmynupyiite u 00bSICHUTE TEOPEMY O CYIIIECTBOBAHUU TOYHOM BEpXHEH rpaHu.

8. Kak BEIYMCIUTH TIpefen nocneaosarensHoct (n!)H?

9. KakoBo anbTepHaTHBHOE Ipe/ICTABICHUE YnCIIa €€ uepes psin’?

10. Yo yrBepxknaet kputepuii Kommm cymiectBoBaHus Mpe/esnia mocie0BaTeIbHOCTH?

11. Kak noka3aTh 10CTaTOYHOCTb KpuTepus Komm 1iist cymecTBoBanus npejaena?

12. B uem cytb kputepus Komm st npeaena GyHKIuH B TOUKE?

13. Kak moka3zaTh HENPEPHIBHOCTh CTEIICHHOM (PYHKITUN?

14. Kak noka3aTh HENIPEPHIBHOCTb MOKa3aTeIbHON (QYHKIIUHN?

15. Kak QopmynupyroTcsi U /I0Ka3bIBAIOTCSI TEOPEMBbl O HENPEPBIBHBIX (YHKIUSAX Ha
oTpe3ke?

16. Yro takoe kycouHo 3anaHHas pynkuus? [IpuBeaure mpumep.
17. Kak BBIYMCIHUTH MPOU3BOJIHYIO KYCOYHO 33a/IaHHON (DYHKIIUU B TOUKE pa3pbia?

18. Kakwue KOHTpIpHMEPHI IEMOHCTPHUPYIOT 0COOEHHOCTH MU PEPEHIMPYEMOCTH KYCOTHO
3aJIlaHHBIX (PYHKIIMNA?

19. Cdopmymupyiite npasuio Jlonuranst Ui HEONPeeIEHHOCTH BHA 00/00.

20. IlpuBenure  OCHOBHBIE  IIark  JoOKa3areiabCcTBa  mpaBwia Jlomwrams — uis
HEONPEeIeTEHHOCTH 00/0,

IIpumepHbIe 3a1aHUs 10 KOHTPOJIbHOI padoTe

KonTpoabhast 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) = %
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JAOAMA Z 16ann

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

’ JAOAYA S 0,7 + 0,8 banna

Hapucyi ackuzel rpadukos dyHKUMEA:
o y=}4f)+2,

6) f[%.r+2),

roe rpaguk y = () nmeeT Bug;:

U

" aAnAuA 4 0,5 6anna

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

nena ot Hyna, Toectb 3.4 W f{x) = A = 0, To dymrumn ﬁ orpaHuJeHa.

o 3ALAYAS 0,5 6anna

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

FedN:¥nz=N 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

DIIeKTPOHHBIN TOKYMEHT



e —
JANOAHA S

o —
3A0ANAT0

—_—
3A0AYA

[ —
SALAMA T2

—_—
3AN0AYAE

200200 198

[34+n) n T —60n

a) li}n_

[
SR gn— : B) lim [ /n*+2—mn];
=t 0 i dn—1 ) e (4\;‘
_ ) -2
2_q . . T — E]
6 lim ]—-—n(,” dn+d). o lim | =
e In(n®=3n<44) " n—hoo n—1
1,5 6anna

MpyBeoyM NpUMEp TAKOW packoOALLEHCA NOCNeJ0BaTENbHOCTH {fr ,r], uTo ans oBoro p € [
BoINonHeHo lim |anip — an| = 0.
TL=h2C

2 6anna
n+1 1
Haitigm npegen lim Z —_—
i i vnd 4+ k

16ann

MpvBeaKn NpUMep NOCNERoBaTENBHOCTH, MMEIOLLEH POBHO 5 YacTHYHLIX NPpeaenos.

1,5 6anna

MyeTs {a,, } — NOCNEA0BATENEHOCT b NONMKUTENBHEIX YMCEN, CXOAALLAACH K Yucny A = (.
anMEHHH TEOpEMY LLITOJ'IbLI,E K nocnefoBaTensHOCTAM IHy, = hl ((Ilﬂ"_‘-t . ﬂ”] Hin =N,
NOKAMW, 4TO

i T T /
lim A a1ag ... iy A
S = ]

2 Ganna

[ns HekoTopoil nocnegosatensiocTy {1y, | cywecteytoT uncna a € (0; 1) n € = 0 Ta-
ke, uto ¥ € M |14 — 1| < Ca™ MoxHo nv yTeepkaaTs, 4To NoCnefoBaTens-

HOCTb {1, } cxoamTca?

3ajaHus U1l MPOMEKYTOYHOM aTTeCTAUMHU MO JUCHHUIVIMHE (MO1YJII0)

Ne n/m 3aganue OTtBeT Komnerenuus
1. Hangure koaddMUMEHT NpW T B paznoxeHdl B pag MaknopeHa dyHKLWK 0 VK-1
flr)=+1+ 2z
a) 0 B 2
6 1 r} 0.5
2. | Haiigu npenen 1,00/1.00 OIIK-1
. eT—1
lim ——
z—+0 T
OTBET 3aIlUIIY B BUJE NECATUIHOW TPOOH, OKPYTIIMB 0 ABYX
3HAKOB I1OCIIC 3aIISTOM.
3. | Uemy paBHA Mpou3BOAHAS Q) YHKITUN 5,44/5.44 [K-1
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B TOUKE X = 1?

3HAKOB ITOCIIC 3aIISTOM.

OrtBerT 3anuiy B BUAE JECIATHIHON APOOH, OKPYIIIUB 0 ABYX

4. | s dysknmn y(x) = Vx B Touke (1; 1) Haitan ypasnenue
KacaTeJIbHOM.

a) y=2z+1 8 v

Il
2
3]
+
b=

B y=—dir+3 1 y=2r+3

OIIK-1
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