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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma nucuuiuivesl (Moayisa) «Marematuueckuil aHanus 2. [IpoaBuHyTHIN
YPOBEHb)» COCTaBJIEHA B COOTBETCTBUU C (heepalbHBIM T'OCYAAPCTBEHHBIM 00pa30BaTEJIbHBIM
CTaHJapTOM BEICIIEro oOpa3zoBaHus — OakanaBpuar no crenuanbHoctd 02.03.01 «Maremaruka u
KOMIIbIOTEPHBbIE HayKu», npoduis «IIpukiagHoil HCKyCCTBEHHBIH UHTEIUIEKT», YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne aucuumiaunsl (Moayis) «Maremarnueckuil ananus 2. [IpogBUHYTHIM ypoOBEHb»
ABJISICTCS OCHOBOM JJI1 MHOTUX JPYT'MX MaTeMaTHYECKUX AUCLUIUIMH U HAy4YHbBIX HAIllpaBJICHUH,
BKJTI0Yast (PU3UKY, SKOHOMHUKY U MHXCHEPHbIC HayKu. IMCIUIUIMHA Pa3BUBAET aHAIUTHYECKOE U
KPUTUYECKOE MBILIUIEHUE, YTO SBISAETCS BaKHBIM HABBIKOM JUISI PELICHUs CJIOXHBIX 3a/1ad B
pa3IMYHBIX cdepax.

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

Hacrosimas nucuumiuHa (MOynb) BKIOYEHA Y4eOHBIN IUIaH 1O MpOrpamMme MOJIrOTOBKH
OaxanaBpuata no HampasieHuto 02.03.01 «Marematuka ¥ KOMIIBIOTEpHBIE HAayKu», MPOdUIIL
«ITpukiIaIHONM UCKYCCTBEHHBIA UHTEIUIEKT» U BXOJAUT B DaKyJIbTATUBHBIC TUCLIUIUINHBI.

Jucuumninza (Monyib) usydaercs Ha 1 kypce Bo 2 cemectpe. JloCTynHa K U3y4EHUIO 1OCIe
YCIIEIHOT'O OCBOCHMSI TUCLUILIUHBI (Moaynst) «Maremarnueckuid ananmu3. Yacte 1. [IpoaBunyThIit
YPOBEHb»

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJsl): B (OPMHUPOBAHUU TIIIYOOKOTrO MOHHUMAaHMS
IPEeNIOB, HEMPEPBIBHOCTH, MTPOU3BOIHBIX M HHTETPAJIOB, @ TAK)KE MX IPUMEHEHHUS B PA3ITUIHBIX
001aCTAX HAYKU U TEXHUKH.

3agaun u3y4yeHHus AUCUUILIHHBI (MOAYJIs):

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

— oOyueHWe HaBBIKAM BBIYHCICHHUS TIpeleia IOCIeIOBaTeIbHOCTH H  (DYHKIHH,
uccieoBaHus PYHKIIMU Ha HEMPEPBIBHOCTH U TU(P(HEpEeHIIMPYEMOCTb;

— TMpHUMEHEHHE TPOU3BOJHBIX K WCCIENOBAaHUIO (YHKIUH M TIOCTpOCHHE Tpaduk
¢bynkuuit, npumenenue Gopmyisl Teinopa kK HaX0XkKJIEHHUIO PEIETOB U IpyToe.

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

3HaAMb:

— OCHOBHBIE MOHATHS TU((EpEeHIINATBHOTO U HHTErpajlbHOr0 HUCUYUCIECHUS (QYHKIUN
MHOTHUX IIEPEMEHHBIX;

— (yHIameHTaIbHBIE TEOPEMBI aHAIM3a U UX YCIOBUS IPUMEHUMOCTH;

— KJIacCU(MKALMIO U CBOMCTBA YUCIOBBIX M (DYHKIIMOHAIBHBIX PAIOB;

— CBA3b MEXIY JU(PepeHIINaTbHBIM U HHTETPATbHBIM UCUUCIICHUEM;

— TMPUHLUIBI IOCTPOCHUS MaTEMaTUUECKUX MOJIENEH ONTUMHU3ALMOHHBIX 33]1a4;

ymembs:

— BBIUUCIIATH IPOU3BOJHBIE U JU(PepeHIMaIbl GYHKINNA HECKOIBKUX MEPEMEHHBIX;

— HaXOAWTh M KJIACCU(PULIUPOBATH IKCTPEMYMBI (DYHKITHIA;

— BBIYUCJIATH Pa3IMYHbIE TUIIBI HHTETPAJIOB;

— HCCJIEZI0BATh CXOJUMOCTH PSAAOB M CTPOUTH (DYHKIIMOHAJIBHBIE PA3IOKECHHUS;

— TMPUMEHATh AHAIUTUYECKUE U TEOMETPUUECKNE METO/BI JUIsl PEIICHNUS 33/1a4;

enademp:

— HaBBIKAMH CTPOrOr0 MaTEMaTHYECKOI'0 PACCYKIEHUS U 10Ka3aTeIbCTBA;

— CcnocoOHOCThIO (hOpMAIN30BaTh MPUKIIAIHBIE 3a/1a4l CPEACTBAMU aHAIN3a,

— npuéMamu NpUOIMKEHHOTO aHAIN3a U OLIEHKH MOTPELTHOCTEH;
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— KPUTHUYECKHM TMOJXOJOM K TPOBEpPKE YCIOBHH NPUMEHHMMOCTH MAaTEMaTUYECKHX
pe3ynbTaTOB;

— 0a30BBIMU HaBBIKAMHU HUCIOJIb30BAHUS MPOTPAMMHBIX CPEJICTB JUJIi MAaTEMaTUYECKHUX
BBIYMCIICHHH.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Kox u conep:xxanue
KOMIEeTeHIH U

HNHaMKaTop KOMIETeHIUH U NepedyeHb IVIAHUPYeMbIX
pe3yJIbTAaTOB 00y4YeHMs [0 JMCUMILIMHE (MOAYJII0)

VYK-1. Criocoben
OCYIIIECTBIISIT TIOKCK,
KPUTHYECKHI aHAJIN3 U CHHTE3
HHPOPMAITUH, TIPUMEHSTE
CUCTEMHBIN MOAXO0M IS
pelleHNs TIOCTABIEHHBIX 33124

VYK-1.1. 3HaeT MeTo bl TOMCKA U aHANKM3a UHpOpMaIMK B 006JIacTu
pa3pabOTKH, OCHOBHbIE NPUHIMIIBI KPUTUUYECKON OLIEHKH
MCTOYHUKOB HH(OPMALIMH U UX PEIIEBAHTHOCTH.

VK-1.2. YMeeT KpUTHUECKH OLICHUBATh HCTOYHUKH HH(OPMALIUU U
CHUHTE3UPOBATh JJAHHBIE U3 PA3TUYHBIX UCTOYHHUKOB IS PEILICHUS
3a[1a4, IPUMEHATh CUCTEMHBIH [TOJIX0 K aHAJIU3Y U PELICHUIO
KOMILJIEKCHBIX TIPOOJIEM.

YK-1.3. IMeeT nmpakTU4ecKuii OMbIT pabOThI C COBPEMEHHBIMHU
WHCTPYMEHTaMU M TEXHOJOTUAMU JJIs1 00paboTKH WH(MOPMAITHH,
(GOpMYIHPOBaHUH U CTPYKTYPUPOBAHUH 33/1a4 HA OCHOBE
MOJy4YeHHOH MH(OpMaIHH.

YK-2. CriocobeH onpeaensTb
KpYT 337129 B paMKax
MIOCTaBJICHHOM LIETU U
BI>I6I/IpaTI) OIITUMAJIBHBIC
CHOCOOBI UX PEIICHUS, HCXOIS
13 JEHCTBYIONINX TIPABOBBIX
HOPM, UMCIOIIUXCS PECYPCOB U
OTpaHUYECHUI

VK-2.1. 3naer neifcTBytoIIME MPaBOBbIE HOPMBI, PETYIUPYIOIINE
JeATeILHOCT B 00JIACTH PELICHUS 33/1a4, OCHOBHBIE METO/BI U
HOAXOMBI K OIIPEICIICHHIO KpyTa 3a1a4.

VK-2.2. YMeet onpenensaTs KpyT 3a7a4 B paMKax MOCTaBICHHOMN
1IEJIH, BEIOUPATh ONTUMAJIBHBIC CITIOCOOBI PEIICHHUS 3a/1a4, YIUThIBAs
UMEIOIIUECS PECYpPChl H OTPaHHUCHHS.

VK-2.3. UMmeeT npakTUYECKUN ONBIT IPUMEHEHUS 3HAHUH O
IIPaBOBBIX HOPMAX U PECYpcax B PEATbHBIX CUTYALMAX, Pa3paboTKu
" pcajin3dannuu peHICHI/Iﬁ B COOTBCTCTBUHU C YCTAHOBJICHHBIMU
OrpaHHUYCHHSIMU.

OIIK-1. CnocoGen
KOHCYJIFTUPOBATH U
WCTIOJIB30BaTh
(byHIaMeHTaIbHbIE 3HAHUS B
00J1IaCTH MaTeEMaTHYECKOTO
aHaJm3a, KOMIUIEKCHOTO U
(YHKLIHMOHAIBHOTO aHaIN3a
aireOpbl, aHATUTUIECKOM
TCOMETPHH,
mddepeHInaTbHOR
TreOMETPHHU U TOTIOJIOTHH,
g depeHInaTbHBIX
YPaBHEHUH, TUCKPETHOMN
MaTeMaTHKH U
MaTeMaTHYECKOMN JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MaTeMaTHYECKOH CTATHCTHKH
U CIy4allHBIX MPOLECCOB,
YHCJICHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKU B
npodeccuoHaIbHON
JeSITeNbHOCTH

OIIK-1.1. 3HaeT OCHOBHBIE IOHATHUSA, METOMBI M PE3YIIBTATHI
MaTeMaTHYEeCKOT0 aHAIN3a, KOMIUIEKCHOTO B ()YHKIIMOHAIEHOTO
aHanm3a, areOphl, aHATMTUIECKOH U TU(PepeHInaATEHONR
r€OMETPHH, TOTIOJIOTUH, AU(PepeHIHATbHBIX YPaBHEHUH,
JUCKPETHOM MaTeMaTHKH U MaTEMATUIECKON JIOTUKH, TEOPHH
BEPOSITHOCTEN, MaTEMaTUYECKOM CTATUCTUKH U CIIy4alHbIX
MIPOLIECCOB, YHCIEHHBIX METOAOB U TEOPETUYECKON MEXaHUKH.

OIIK-1.2. Ymeer npuMeHsTH QyHIaMEHTaIbHbIE MaTEMAaTHUECKHE
3HAHWSI K METOJIBI JIJISl aHAJIN3a M PEelIeHUs TPO(eCCHOHATBHBIX
3ajad.

OIIK-1.3. meeT npakTHUECKHUH ONBIT BEIOOPA, pa3pabOTKU U
peanu3anuy MaTeMaTHIeCKUX MOJAEJIeH U METOJ0B NPH PELLICHUN
3aj1a4 MPoeCCUOHAIBHOM JIEATSIIbHOCTH.
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MO-1. Cnocoben
MPOEKTUPOBATH,
paspabaTtbiBaeT U yay4IlaTh
AJITOPUTMBI M MOJICITN
MAIIIHHOTO O0YUYEeHHS

MO-1.1. IIpuMeHsIeT KIacCHYECKHE METOIBI U MOJCITH MAITMHHOTO
obyuernus (MO)

(6a30BbIi1)

MO-1.1 3-1. 3HaeT ocHOBHBIE OTrpaHUYeHUA Kiaccuueckoro MO u
00J1aCTH TPUMECHEHHSL.

[IITIK-P1. Crocoben
pa3padatsIBaTh U OTJIAKUBATh
MPOrPaMMHBINA KOJI

[ITK-P1.2. ®opmammsyert 3amgauy UT oTpaciu B S3bIK
€CTEeCTBEHHOHAYYHBIX JUCIUIUIAH (0a30BbIii)

[ITK-P1.2. 3-1. 3naeT ocHOBHBIE pa3Aeabl MAaTEMATUKH,
MPUMEHSIEMBIC JUIS aHAJIM3a U MOJICIMPOBAHUS HETPEPBIBHBIX
MPOIIECCOB U AUCKPETHBIX CUCTEM B IIPUKJIAIHBIX 33a9ax.
[ITK-P1.2. Y-1. YMeer BIOUpaTh acKBATHBIN MaTeMaTHICCKUM
anmapar a1 popMaln30BaHHOTO OIMCAHUS CYIIHOCTEH U
oTHOIIEeHNH Ha ocHOBE T3 1 OM3Hec-TpeOOBaHUIA.

[IITIK-P1.2. B-1. BnageeT HaBpIKaM¥ ONMUCAHUS 33124 IPEIMETHOM
obnactu B Bujie (pOpMaIbHBIX MATEMATHYCCKUX MOJICIICH,
MIPUTOTHBIX JIJIS TIOCJIEAYIOMIEH alTOPUTMHU3AIINH ¥ IPOTPaMMHON
pean3anuu.
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aeia THCIUIITHHBI AynurtopHasi padota (Texkymui
(MoayJin) Jexmuu | IpakTnuec Kontpoan CamocrosiTe]b KOHTPOJTL
Kne Hast padoTa ycreBaeMocTH)
3aHATHS
1 IIpocrpanctBo R n. 8 8 JomaliHee 3aaHue
OyHKIUU B
npocTtpaHcTBe R*n
2 VYcnoBHas u 6 2 8 JomarrHee 3aganue
Oe3ycnoBHAS Kontponpnas
ONTUMU3AIUS pabota
3 Wuterpans 10 2 10 Jomainee 3aganue
KonTponbsHas
pabota
KonnokxBuym
4 P 8 2 10 JloMarHee 3a1aHue
KontponbsHas
pabora
3auem 2 Hmozosan paboma
Hmozo 3a 2 cemecmp: 32 8 36
O6vem oucyuniunst (M00ys) 76
(6 ak. u.)
Obvem oucyunaunvt (Mooyns) 2
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)

Neni/m | HammenoBaHue paszjgesia

AUCHUIJIMHBI (MOYJIs1)

Copepxanne IMCHUILNINHBI (MOAYJISI) IO TeMaM

2 cemecmp
1 [IpoctpancTBo R n. OyHKIIMA MHOTHX TiepeMeHHBIX (13 R*n B R).
Oynkyu B ipoctpancTBe | [IponsBoanbie U quddepeHiuan GyHKIUA MHOTHX ITEPEMEHHBIX.
R™n Bextop-hyHKIms.
ITpousBoanble U audpepeHnran BEICIINX MOPSIKOB.
2 VYcioBHas u 6e3ycnoBHas | besycnoBHas ontumuszanus.
ONTHMHU3AIIUS Yca0BHas ONTUMHU3AIHS.
3 WuTerpanst Heonpenenenuslii uuTErpas.
MeTobl HHTETPUPOBAHUS.
OmnpeneneHHblid UHTErpajl U €ro MPUIIOKEHHS.
HecoOcTBeHHBI# HHTETrpal.
KpatHble HHTETrpabl.
4 Psner 3HAKOIMOCTOSIHHBIE YHCIIOBBIE PSABI.

3HaKONEPEMEHHBIE YHCIIOBBIE PSIBI.
Crenennslie psjbl U pan Telnopa.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IPOTPAMMHOTO O0ECHEeYCHHs, BKJIIOYAs MPOAYKTHI OTCUYECTBEHHOTO
IPOM3BOJICTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 Mpe/IelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. ITanTenees, A. B. Maremarnueckuii ananus : yueOHoe mocooue / A. B. [Tantenees, H.
H. CaBoctbsnoBa, H. M. ®enopoBa. — Mocksa : UHOPA-M, 2023. — 502 c. — (Bricuee
obpasoBanue: bakanaspuat). — DOI 10.12737/1077332. - ISBN 978-5-16-016008-5. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.ru/catalog/product/1898119.

2. Maremarnueckuii aHanu3 : yaeOHoe mocobue / O.U. Boponun, B. A. XKynero, C. M.
HemunoB [u ap.]. ; mox pen. A. M. Ilonosa. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2024. -
224 ¢. - ISBN 978-5-9729-1720-4. - Tekcr : osnekrponned. - URL:
https://znanium.ru/catalog/product/2171787.

3. Ileprynos, B. B. MaremaTuyeckuii aHaJIU3: pacIIMPEHHBINA KYpC JCKIUN : KypC JICKITUI
/ B. B. IlepryHoB. — 2-¢ u3a., crep. — Mocksa : ®JIMHTA, 2025. — 224 ¢. — ISBN 978-5-9765-
5743-7. - Texcr : anexkrponnsrii. - URL: https://znanium.ru/catalog/product/2216038.

/Jlonoanumensvhasn numepamypa:
1. Kankaesa, JI. C. MareMaTtuueckuil aHaiau3: Teopus mpenenoB, muddepeHnnanibaoe

ucuucienue : yueOHuk ans By3oB / JI. C. KankaeBa. — 2-e u3n., ucnp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oopa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbIi // OOpa3oBarenpHas miatgopma IOpaiitr [caiir]. — URL:

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

2. HuxutuH, A. A. MaremaTuueckuii aHamu3. YTiayOsieHHbIN Kype : yUeOHUK U TPaKTUKYM
1utst By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-e u3f., ucnp. u gon. — Mocksa : 31areascTBo
FOpaiir, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BCeX
BUJIOB JIUCIUIUIMHAPDHOW W MEXIUCIUIUTMHAPHONW TMOATOTOBKU, MPAKTUYECKOW W HAy4YHO-
HCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKUMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAINH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITENILHOM paOOThl M MOMEUIEHUS Ui XpaHEHUs U MPOPUITaAKTHUECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUS, CIYyXKallMMU JJIsl MpeACTaBlIeHUsl y4eOHOI
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne quciumInHbl (MOIyYIIs1) 00ECIIeYnBaeTCs B YYEOHBIX ayIUTOPHSIX, OCHAIIIEHHBIX
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https://urait.ru/bcode/560461

ofOecrieueHHeM JocTyna K B DJIEKTPOHHYI HH(DOPMAMOHHO-00pa30BaTEIbHYIO

CTOJIaMH U CTYJIbSIMU;
KOMIBIOTEPHON TEXHUKOM;
MEXaHUYECKUMU KaJbKYJISATOPaMU;

CIICHUAJIN3UPOBAaHHBIM O60py,I[OBaHI/IeM, BKJIIOYasa ACMOHCTPAlMOHHOC O60py&0BaHI/IC.

[TomemeHust 11k CAMOCTOATEIBHOM padOThI 00yUYAIOIINXCSI, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUIS. MUCHOJIb30BaHUSI WHBAJIWJAMH W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSIMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u

YHuBepcurera.
OOyuarouMess MpefocTaBisieTcs AOCTyn (B TOM 4HMCIE YHaleHHbI) K pecypcaMm
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
yycie 3JEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IPOQECCHOHATIBHBIM 0Oa3am
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

cpeny

Ne HaunMeHoBaHue noprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa

2. Basa gausbix mus | T-cienuanucTos https://habr.com

3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com

4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
WH(OpPMaAIMOHHBIE CTIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nuuensnonHOE
bpaysepsbl:
SAnnexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO pacpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BpeMEeHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacIpOCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonHoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexxnoe | nuuensmoHHOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CnpaBo4YHO-ITPABOBBIE CHCTEMBI:

KoncynbrantlLioc: cripaBouyHO-IpaBOBast OTEUECTBEHHOE | JIMIICH3HOHHOE

crcTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIMIIEH3UOHHOE
Crampmaprasii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOe)KHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeTtoanuyeckue U OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B niporiecce uzyuenust nucuuiuinHbl (Moayiisi) «Maremarnueckuit ananus 2. [IpoBUHYTHII
YPOBEHb» B paMKaX TEKYILEro KOHTPOJIS yCIIEBAEMOCTH B KXKIOM CEMECTPE UCIIOJIb3YIOTCS TaKHe
BUABl y4eOHOW paboThl, KaK JIEKIHs, CEeMHUHAphl, KOJUIOKBUYMBI, KOHTPOJIbHBIE DPAaOOTHI H
JIOMAIllHUE 3aJ[aHusl, a TAaKXKe Pa3JIMYHble BHUJBl CAMOCTOSTENBHOW paboThl O0ydaroUuxcs Mo
3a/laHUI0 TPEIo/IaBaTessi, HalpaBJIEHHbIE HA Pa3BUTHE HAaBBIKOB MPOPECCHOHATBHON JIEKCUKH,
3aKpeIuIeHue NMPaKTUYECKUX MPOo(ecCHOHANTBHBIX KOMIIETCHIIUH), TOOLIPEHHE HHUIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKkTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JICKIMHA: KPaTKO W CXEMaTUIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIEISITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITAThCSI HAUTH OTBETHI B PEKOMEHJA0BaHHOM nuteparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYJIbTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTBCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Konnokseuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,
B mnpomecce moAroToBKkM K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH YyueOHBIE
MaTepHalbl, 03HAKOMUBIIMCH C JIEKIUSAMM, YUCOHHKAMU U JONOJHHUTEIbHBIMH MCTOYHHKAMH,
akKLIEHTUPYS BHMMAaHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3naTh CTPYKTYpHPOBAHHBIE
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KOHCIICKTBI, BBIACIASA OCHOBHBIC HACHU, TCPMHUHBI U (bOpMy.]'IBI.

Koumponvhas paboma — nuceMeHHasi pabota ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIITUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDb CIICHUAJIBHBIC 3HAHUA 10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKK UX MPAKTHYSCKOTO MPUMEHEHHUSI.

Homawmnee 3a0anue — HabOp 3a71a4 IO TEMaM HEJICIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3kd M Jydllle YCBOUTh MaTepuai. lcrmonb3oBaTh pa3ivyHble HCTOYHHUKH
uH(OpMaLIKH, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Jlabopamopnas paboma — yaebHOE 3aHATHE, HAPABICHHOE HA MPAKTUYECKOE 3aKpEIICHHUE
TEOPETHUUECKUX 3HAHUM uYepe3 BHIMOJHEHHE SKCIEPUMEHTANBHBIX WM MPOCKTHBIX 3a1aHuil. B
xoJle 1abopaTOpHON paboThl CTYAEHTHI MPOBOMAAT aHAIM3, Pa3padOTKy WIM TECTUPOBAaHUE
IIPOrPaMMHOT0 K0J1a, U3yUYE€HHOI'0 B paMKax Kypca.

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

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH [P MUHUMAJIFHOM yYaCTHUHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PadoTy
C KOHCIEKTaMH JIeKuii (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUaJIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJINHE (MO}IyJIlO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIICTCHIMI 1O
aucuuniaune (Moayaw) «MaremaTuueckuii ananau3s 2. [IpoaABMHYTHIii ypOBeHb»

OrneHuBaHue YpOBHsS Y4eOHBIX JOCTHKEHHH, oOydaromuxcs Mo AUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISICTCA B BUJE TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTalud B
KaKJIOM CEMECTPE.

I[Ipome:xxyTouHnasi arrectauMsi 1O JAUCHUIUIMHE (MOAYNIIO) B KaXJIOM CEMECTpE
ocymiecTBisiercss B (Qopme 3auema, TpPU OTOM TMPOBOJUTCS OLEHKA KOMIETEHIIMH,
c(hOpPMHUPOBAHHBIX O TUCITUILINHE.

I[J'I}I OLCHUBAHUWA TCKYHICT'O KOHTPOJISA YCIICBACMOCTU U HpOMCXCYTOQHOﬁ aTrTeCTalun
HCIIOJIB3YCTCA I[CC}ITI/I63.J'IJ'IBH3H IIKajla OUHCHHUBAHUSA, KOTOpAsA COOTHOCHUTCA C Tpa,[II/ILII/IOHHOﬁ
MATUOAIBHOM IIKAI0M CIICAYIOUM O6p8.30M, €CJIM UHOC HC YKa3aHO B cnﬂna6yce JUCHUIIIIMHBI.

Jecarubannbuas IlarubamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
OuneHka 3a 3auer
OlleHKA OlleHKA 00yuYeHusl Mo TUCHUILUTHHE (MOIYJIIO)
10 OTanaHO 3auTeHo CTyZeHT TOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIHIHO 3auTeHo M3IIOKEHHBIMU B pabodell mporpamMme, H
8 OTAMYHO 3auTeHo DIyOOKO  OCMBICTIsICT jucnuiuinay. OH
CaMOCTOSTEILHO 74 JIOTHYECKH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

MOCJIEeI0BaTEIFHO OTBEYAET Ha BCE BOMIPOCHI,
aKLUEHTHpysl BHHMMaHMEe Ha  HauOoiee
BaKHOM. Ymeer aHaJIM3NPOBATH,
CpaBHHBATH, KJIacCU(PUIIUPOBATH, 0000IIATH,
KOHKPETH3UPOBATh U CHUCTEMaTH3MPOBATh
W3y4YCHHBIH MaTepHuall, BBLACISS KIIIOYEBHIC
MOMEHTBl W yCTaHaBIUBas IPUYUHHO-
clelcTBEHHbIE CBs3H. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yabTaThl AHAJIN30B u IpyTHX
UCCIICIOBAHNH, a TaK)Ke pelaeT CIOXKHBIE
3agauyd. CTyOeHT XOpOLIO 3HAaKOM C
METOAaMHU HCCIEOBaHMs, HEOOXOTUMBIMH
JUTS TIPAKTUYECKOU JEATSITBHOCTH, U yMEEeT
CBSI3bIBATH TEOPETUYECKUe ACTIEKTHI
JUCIHUIUTUHBL (MOJyJsl) C TPaKTUYECKUMHU
3a7jauyamH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHt oOnajgaeT 3HAHUSIMHU MpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
mporpaMmsbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEUACT
Ha BCE BOIIPOCHI, aKLICHTUPYSI BHUMAaHUE Ha
Haunbomnee 3HAaUMMBIX MOMeHTaxX. OH ymeeT
aHaJIM3UPOBATD, CpaBHHUBATB,
KJIACCU(HUIMPOBATD, 00001aTh,
KOHKPETH3UPOBATh M CHUCTEMAaTH3HPOBAThH
W3Y4YEHHBIA  MaTepHall, BBIICNSS  €ro
KIIOYEBbIC  ACMEeKThl M yCTaHABIHBAs
MPUYHHHO-CIIC/ICTBCHHBIC CBSI3H.
DOopMyIUpYyET CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl AHAIHU30B W
JIpyTUX HCCIIEIOBAaHUM, a TaKXKe pellaeT
CJIOKHBIC CUTYalMOHHbIe 3a1aun. CTyneHT
XOPOIIIO 3HAKOM c METOaMHU
HCCIICOBAHU, HEOOXOIMMBIMH JUISE
MPAKTUYCCKOW JICITENBHOCTH, W yMeEeT
CBA3BIBATH TCOPETUYCCKUEC ACIICKThI
nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHnt obnamaer 0a30BBIMH 3HAHHSIMH
M0  JWCHMIUIMHE, HO  HWCIBITHIBACT
TPYJIHOCTH IPU CaMOCTOSITEIbHBIX OTBETAX
Y UCTIOJIb3yeT HETOYHbIE (hopMyITupoBKH. B
XO0Jl¢ OTBETOB OH JIOMYyCKAeT OIIHOKH,
Kacaromuecst cyTd BorpocoB. CTyaeHT
CIOCOOCH peliaTh TOJNBKO CaMbIe MPOCTHIC
3a/a4d W BIIAJAEET JIHMIIb MHHHMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.
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JecaruoanabHas IIaTudannbHas OO0mast xapakTepucTHKA pe3yJibTaTa
OneHka 3a 3a4yert

OLIEHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)
3 He cnan He 3aureno CrymeHT He OBIael O005S3aTeIBHBIM
2 He cnoan He 3auteno MHUHUMYMOM 3HAHWUM 110 nNpeaMeTy U HE

1 He craH He 3auyreHo MOXKET OTBCTHUTH Ha BOIPOCHI, NAKE CCJIA

MPENoIaBaTeNb 3aJacT JIOMOJHUTEIbHBIC
HaBOJSIITNE BOIIPOCH.

Jucnumimza (Moaynb) «Maremarudeckuil ananu3 2. [IpoaBUHYTHII YPOBEHb» B KaXaA0M
CEMECTpPE OLIEHUBAETCA CIEAYIOLUIMM 00pa3oM:

AKTHBHOCTB Bec |KonunyecTBo Onucanue

Jomamrane 3amaams | 15% 14 Hab6op 3ama4 o TemMaM Henenn

KouTponbHbIe 30% 3 IMuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO

paboThI PEIIUTh 33 OTPAaHUYCHHOE BPEMs

Kommoxsruym 20% 1 YcTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPBIX M3BECTECH
CTYZACHTY 3apaHee

3auet 35% 1 Hroropast paboTa - mucbMeHHas paboTa ¢ HAOOpPOM 3aj1ad,
KOTOpbIE HY)KHO PEIIUTh 32 OTPAaHMYCHHOE BPEeMsl

dopmy.a pacyéTa UTOrOBOI OLIEHKH MO AUCHUIUIAHE (MOayJa10) «MaTeMaTH4yecKHuii
anaym3 2. [IpoaBunyTelii ypoBenb»: «0,15 x cpennee 3a nomamnue 3aaanus + 0,3 X cpenHee 3a
KOHTPOJIbHBIE pa0oThI + 0,2 X kKommokBuyM + 0,35 X 3Kk3aMen».
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Tekylnii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS MO0 HCHHUILIHHE (MOTYJII0)
IIpumepHBbIe BONPOCHI K KOJJIOKBUYMY

Tema «DyHKLIHA»
Ornpenenenust
Obparnas QyHKIHS
Tema «CpoticTBa (hyHKIHID
Onpenenenus
Crtporo (HecTporo) Bo3pacTarorias (yobiBaromas) GyHKIUS
Touka rinobanpHOro 3KcTpeMyMa (MUHEMYyMa / MaKCUMyMa) QYHKIHA
@yHKIMS, OTPAaHUYEHHAs CBEPXY (OrpaHUYEHHAsl CHU3Y, OTpaHUYEHHa,
HEOrpaHUYEHHas!)
Oyukuus: y€THas (He4ETHasL, IEPUOTUUECKas C IEPHOAOM T )
Teopema 0 cyMMe OorpaHHueHHBIX QYHKIHI, CyMMe OrpaHUYeHHON
HEOTrpaHUYeHHOU (QYyHKIIUH
JlokazaTenbcTBa
Teopema 0 cymMMe orpaHMYeHHBIX QYHKIUI, CyMMe, OTPaHUYCHHON U
HEOTrpaHUYEHHOU (HYHKIUI

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

Tema «IIpenen nocnenoBaTenbHOCTI

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

Tema «Cxopasiuiecs 0CIEA0BaTEILHOCTHY

Onpenenenus
Cxopsmasicst (pacxosiiascs) Mmocie0BaTeIbHOCTb
beckoneuHo manas mociaea0BaTEILHOCTD

DopmMyIUpOBKU
Teopema 00 OrpaHMYEHHOCTH CXOJISAIIEHCS MOCIIEI0BATEILHOCTH
TeopemMa 0 €IMHCTBEHHOCTH TpEeia MOCIeI0BaTeILHOCTH
Teopema o cBsI3 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCJIETOBATEIEHOCTH
Teopema o CBsI3U MOCIIEIOBATEIILHOCTH, €€ TIpeiesia i 0ECKOHEUHO MaJIOH
MOCJIeA0BATECIIbHOCTH
CBolicTBa OSCKOHEYHO MaJIbIX IOCIIEIOBATEIbHOCTEH
Teopema 00 apupMeTHYECKUX OMEPaIUAX CO CXOASIIIUMUCS
MOCJIEIOBATEIILHOCTSIMU
Teopema 0 3aKaToil MOCIEIOBATEIILHOCTH
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Teopema o mpeneabHOM MEPEXo/ie B HEPABEHCTBAX IS
IIOCJIEI0BATEIbHOCTEN
Teopema Beliepuitpacca o npezaeie orpaHH4eHHOM MOHOTOHHOM
[0CJIEI0BATENbHOCTH
JlokazaTenbcTBa
Teopema 006 OrpaHMYEHHOCTH CXOJSLICHCS MMOCIIE0BATEIbHOCTH
Teopema 0 €IUHCTBEHHOCTH Mpe/ea MoCae0BaTeIbHOCTH
Teopema o cBs31 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCIIE0BATEIbHOCTH
Teopema o CBsi3U MIOCIIE1I0BATEILHOCTH, €€ Ipeera u 0€CKOHEUHO MaJIon
I10CJIEA0BATEILHOCTH
CBolicTBa OECKOHEYHO MaJIBIX IOCIEA0BATEIbHOCTEN
Teopema 00 apu(METHUIECKUX OMEPAUAX CO CXOMSIIUMUCS
MOCIIEA0BATEILHOCTIMU
Teopema o0 3a)kaToii MOCIEI0BATEIILHOCTH
Teopema o mpeneabHOM MEPEXo/ie B HEPABEHCTBAX IS
nociea0BaTeIbHOCTEN
Tema «Hucio e»
OrnpeneneHust
Yucno e (uepe3 mpeaen mociieoBaTeIbHOCTH)
Tema «HenpepbIBHOCTD (yHKIMN»
OrnpeneneHust
[Ipenen pyHKIMH B TOUKE ciieBa (crpaBa)
OyHKIMS, HEMPEPbIBHAS B TOUKE (HEMPEPHIBHAS CIIPaBa MIIH CJIEBA B TOUYKE)
Tumsl Touek pa3peiBa: yCTPAaHUMBIN, IIEPBOTO POAA, BTOPOTO poJia
OyHKI1MS, HENPEpbIBHASA HAa OTpe3Ke (Ha MHTepBaJe)
DopMYIIHNPOBKU
Teopema 0 HEMPEPHIBHOCTHU CIOKHOU QYHKIIUU (KOMIO3UIINU (DYHKIIHIN)
Teopema 0 HENPEPHIBHOCTH 0OpaTHOW PYHKIIMU
Teopema (Teopemsl) Beitepmirpacca o GyHKIIMH: HEMPEPHIBHON Ha OTPE3KE
Teopema bonbrano-Komm o mpoMeKyTOYHBIX 3HAYEHHSIX HEIPEPBIBHON
byHKIUM
Teopema o HeNpepbIBHOCTU 3HAUYECHUHN (QYHKIIUU
Teopema o HyJe HETIPEPHIBHON QYHKIIUU
Tema «IIpenen Qpynkuuu (Havano)»
Onpenenenus
[Mpenen pyHkmm (mpu X — +o0, X — —00, X — 00)
beckoneuno Oounbias (Manas) GyHKIUS
ACHUMITOTHI: BEPTUKAIIbHBIE, TOPU30HTAJIbHBIEC, HAKIIOHHBIE
DopMyIUpOBKU
Yemy paBHbl K03 durmenTs! K u b acumnrorer y = kx + b ¢pynkimm f
JlokazaTenbcTBa

Yemy paBabl k03hdurments! K u b acumnrorer y = kx + b dpyskium f

DNEeKTPOHHBIA JOKYMEHT



Tema «Ilpenen GpyHKIMK (IPOIOIKEHHE))
Ornpenenenust
[Ipokonoras &-0KpeCTHOCTb TOYKHU
[Ipenen ¢yHkuu npu X — XQ
beckoneuno Gosnbmas (Majnas) GyHKIHUS
ACHMIITOTHI: BEpTUKaJIbHbIE, TOPU3OHTAIIbHBIEC, HAKIIOHHBIE

Tema «CpaBHeHue QyHKIHUIA: 0-MaIoe»
Onpenenenus
0-majioe
DopMyITUPOBKHU
CBolicTBa 0-MaJIOTO
JlokazarenbcTBa
CaBoiicTBa 0-Maaoro
Tema «CpaBuenue dynknuii: O-60mb110€»
Onpenenenus
O-60mb110€

Tema «CpaBHenue (QyHKIMI: aCUMITOTUYECKAS! SKBUBAJICHTHOCTHY
OrnpeneneHust
DKBUBAJCHTHOCTD (acumnroTuueckas) pyukumii (f ~ g mpu X — XQ) —
DopMyITUPOBKHU
CaoiicTBa (ACHMITOTHYECKH) YKBUBAJICHTHBIX QyHKIUWH f 1 ¢
JlokazarenbcTBa
CaoiicTBa (ACHMITOTHYECKH) YKBUBAJICHTHBIX QyHKIUH f 1 ¢

/lemoBepcus OuJiera:

dopmynupoBKa B KBAHTOPaX

1) Copmynupyit B KBaHTOpaxX U HEPABEHCTBAX, UTC lim  f(x) = +o0.

r—2—0

2) OGpartHas (QyHKIHS

3) HenpepbiBHast pyHKIHS B TOUKE

4) PaBHOMEpHO HenpepbIBHAS (QYHKIMS Ha MHOKECTBE

5) CsoiicTBa 0-Mayioro

6) Teopema 0 3a)aToii MOCIE0BATEIBHOCTH

7) Kputepuii Ko cymiecTBoBaHHS KOHEUHOTO Mpe/esia GyHKIMUA B TOUKE

8) Teopema IlITomnbIa

JlokazarejbcTBa

9) CroiicTBa OECKOHEYHO MaJIBIX TTOCIIEOBATEIBHOCTEH

10) Teopema 0 MPOMEKYTOYHOM 3HAYCHUU HENPEPHIBHOW (DYHKIUH

11) Teopema 06 oOpaTHOH (YHKIIMU

12) Bceskas mu cxonsmasicst mociieIoBaTeNIbHOCTh orpanndeHa? Besikast Tn orpaHHYeHHAs
MIOCJIeTOBATEITLHOCTD CXOIHUTCS?

13) CymiecTByeT JIi IOCIEeI0BaTEILHOCTD XN TaKasl, 4To

DNEeKTPOHHBIA JOKYMEHT



Im z, =a € R,unpnatom¥n e N z, <q;
n—oc

Im z,=a € R, unpnatomVn e NIk >n Il >n: z < a. 21 > a?

n—0oo

a)
6)

14) [lns HekoTopow nocnegoeatenbHocTh { oy, } cywectsytor uncna v € (0; 1) u € > 0 1a-

kve,yto Vn € N |z, — x| < Ca”. MoxHo nu yTBepxaaTh, 4To nocnegosartesb-

HocTb {zp, } cxo,qwrcn?|
IpumepHbIe 3a1aHus 15 KOHTPOJIbHOW PadOThI

KonTpoabHas padora Nel

1. Hyets f(x) = (x —5)%, X ER.
a) Haitgm £ I
6) Iycts pynxiums g Takosa, uto (f° g)(x) = 8x°. Haiimu g.

2. Jlan rpaduk dpynkuuu y = f(x). @ynkus onpeaeneHa npu —4 < X < 5.

a) 3anuum 061acTh ONpeeeH)s U MHOKECTBO 3HaueHuit o6paTHoil Gpynkium £,
6) Hapucyii sckus rpaduxa .
3. Han rpaduk ¢pynkuuu y = f(x). Pacemorpum dynkmuro h(x) = f(1 — 2x) + 3.

D

o

3deli lol 2 3 4 5 672

a) CrioBaMu OIUIIIK MOCJIE0BATEIBHOCTD IPeo0pa3oBaHuil g mocTpoeHus y = h(x).
6) Hapucyii ackus rpaduka pynkuun h(x).
1
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4. Hapucyit scku3 rpaduka (GyHKIHUH Y(X) = arccos Ha OCHOBE aHalM3a MHTEPBAJIOB
MOHOTOHHOCTH.

5. Crnenyroiiee yTBepkIeHHe BEpHO 11 pyHKIuu f:
3C:Vz € D(f) 3ae D(f): |f(a)- f(z)| < C

Crnenyet nmu otcrona, uro yukmus f(x) orpannueHa? OO0OCHYH CBOI OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCISI0BATSIBHOCTU {an}:

YO >03keN:dn>k: |an| < C
Cremyer mu OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOM OTBET.

An? +6n+ 13

7. JloKaxu, 9TO 1MOCIECA0BATEIBHOCTD an = — 5 T3

ABJISICTCS BO3pACTAOILEH, HAUMHasl C HEKOTOporo Homepa N.
KonTtpoabnas padora Ne2
Nyctb f(x) = (%)3 +7.zeR
a) Haign f1.

1 6) MycTtb dyHKUMs g Takosa, yTo (f o g)(z) = 8z2 + 15. Haitgm g.

2. Han rpadux ¢pynkuuu y = f(x). @ynkuus onpenenena npu —5 < X < 4.

y -

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

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

a) CiioBaMU OIHUIITN TOCIEI0BATEILHOCTh MPE00Pa30BaHMiA Tl TOCTpoeHus y = h(X).

OJEeKTPOHHBIN JIOKYMEHT



0) Hapucyii acku3 rpaduka ¢pynkiuu h(x).

4. Hapucyii acku3 rpaduka GyHKIUHN y(X) = arcsin (m)

Ha OCHOBE aHaJIM3a UHTEPBAJIOB MOHOTOHHOCTH.
5. Crenyromiee yrBepxaeHue BepHo it pyHkuuu f(x):

VC>03aeR:3z>a: |f(z)| < C

Crnenyer nu otcrona, uro pynkuus f(x) orpannuena? OG0CHYi CBOW OTBET.
6. Cruenyrolnee yTBEpKICHUE BEPHO IS TIOCIICAOBATEIILHOCTH {an}:

3C>0:YVneNIkeN: |ap-a;| <C

CrnemyeT v OTCIOJIA, YTO MOCIIEIOBATEILHOCTD {an} orpanudena? OOOCHYH CBOM OTBET.
IpumepHbIe TOMaLIHUE 3aJaHUS

Jlomamnee 3aganue 1.
OdnacTe onpeaeneHus K oBNacTL 3HAYEHUA

I. IASIANAT 1Gann

Hakgmn eCcTeCToeM Y0 CANACTE DAPEARNEMIR W OONACTS IMaueMtit §yriyal
8) (0.3 6anna) f(2) = —te,
Vs

6] (056anma) fir) = /— arcsin {r + 3],
g) 026anma) fiz)=Inir+3)

O6paTHEe GYHKUMK, KOMNOIWUHK QYHKLMA

ADAWA2 26anna

Haian ofipameno gymcigso [ 1(2), scnw

8) (0,3 Ganna) fis) = 2,

6l (036anma) fiz) = 1= 27,

e) (036anma) fiz) =In(fx+7

1) (036anne) fiz) = 2F,

al (0BGanmsa) f(2) =2 — 8¢ -3, x<
R | (16ann)

Lo, WTO QYHKLMA & = 71 MBNAETCH CEPETHON CaMOH cebe, actm b 7 — 1.

Mpeofpazosanna rPadHKos SyHKUMN
SALLANA 4 16amn
M smpamasne gow Oyvoagm [(r) = " «
) rOCHE COBNIR PAdHKS K I aaie BOpSRO0,
0] NocAe CAnMra rPadHya Ma I sy aress,
B) NOCNE CABMIR rpAasHa e 1 e saepx
Tl IOCAS CAARIH TRADHEA ki 4 MM RIet
Al DOCAR PACTRR-A MPEdaka OY 0cn (Jr 8 2 pasa,
8 POCAS CRATV Mpaduss & 0cu (e 3 2 paos,
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=) POCHS PACTHMENHA (PAgua OT ocn ()y » 2 paia,

3l mocne cxatm rpadesa k ook Uy e 2 pasa.

T amaAs | 16aan

fan rpodwx Sywepin flz) = asinibe) + o rge = ¢ (012 Sywewm goctiraer
MUMMMRIHOND Juareisath B Tl (105, B MaRcManeoro 8 Touss (O, 17)

Hadgn e o, hu e

[ ] 2o

Hapnoyh rpadeeocn Gyragpn:

2 y=4/ir) +2

6 y=3-3fis)

= v-l(il*'-')-

0 oy=/(1-42),

i rpabve i - f7) et g
v

LT LL ¥

-

Cooikcroa ¢ymymi

l-'-ml | 16ans
Dyowaxace, w30 ocrm f or . 9g=f=f 0T
O LI D KIRTOM MNTODTAM. (20 OHD INDELENEN.

r”w-\n I 0.5 canna

TIOwD oM NDMMES S8y CTREOTC BODACTOOL 2 B O w o
PRELS CTDOND yEeBMOUN Gyreiima.

ruma I 0.5 danna

TIOOO S X ar Dabaresshit Gyrecipt [ 4y Thadnx, w10 KEMNSINGEN Dy
J 0 @ SeARIICH OF pusatbbecit,

IADAWA 4 18ann
B Zoe Orpaseavinit $yweliin [ o g npwsdae i) 4 0.

al (0.4 tanre) fiosawn v t, Jy—opee
o 106 Ganra) Now oo yonoaes oy l;mtm-m

a 2 P ™

o ¥
wwn%&nﬁlvnmm”wwnw—
- ]

I'”ms I 16ann

Mowaem, 70 E1H
ol W046anrgly~ bt i-lcraly
L4 mmn-ln(\/loﬂ n).

[ ] aseam

VIt rig, w10 Gyeaciani [ s MBI TN wot Sl TeOR, b Tce, o gy "
Musar au dmecmn [« y St

ol 102 Sanned wlTwoit
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0! 10,3 Sancul wekricd?
Ecowm vacmut, 10 npweese towesg. ECiv su MOSET %0 QoKan.

L 2 A o
vy

(.,._'_‘ .
Nec T #Oe redemcs Kooz Svaraas MG
L SR

'm\dl 108axn

Mo ik 230 rbdencs KoM LIt $AWELIAH Ml OCHOOEMIN SHAMIE 1o/ | ESRAIE MO
ORI | = anag|eS - dxh

I.”mw«o | 2608
FIOCTRON SCRMD [P MOMTOIAM " . -
TOWROCTH g = ™ o &

JlomamHee 3aganue 3.

ONposenenne NOCALAOTATENLHOCTH H CNOCOBH 8¢ JARANNSH

|...mmu| l 0.5 Ganna

Watsome Mg saecan &« TH D« 1L €« D10« 2551 REnmotcn wheraMn NOCHesosa TN~
wOCTH (0 ) TANOR, WTO 0 = iy = 1y g = ey + o n = N?

CroicTea nocnegosaTensHocToR

|"'wu-uz | 100mn

nel
| n <o —-Ay.,u(l-*) SO CTPOTD YEABICUSA

TUameas | 256ama

Aants nocregoeatenseoct [, ], [pn), (5], (o], rpwredo s, < s + oty = 20p

Lovasm ane orposepr i yTBeCTRQmwIT

2 [lrw 1000 “T006 NOCARACBETEMMNOCTH | 5y | B8 CTPOTD BONRCTIGWSH JOCTRTONML,
STO0M NOCNSZCOSTENMOCTH [ £y ) M | 1) Coit CTROMD SOADACTROUMIL.

6] [m 10r0 Y00 NOCHERCeeTenssacTe vy, | Deite SIPOMD yousanumn meotxonmug,
wioer nocsgoe e [ 1 | M () Comn ySasoougom

u) [ 1000 wTofes NOCIEOSE TEIOCTE |1y | Gsas CTDOND BOIDACTEOWNN ZOCTETONNO,
N1 NOCHSZREI TRMEOCTI [T, ) 1 {1 ) Corm CTDOMD BCADSCTOUMM,

fl O 1aro unttis NOCALAOBIIENEROCTD |11, | G2ne CTROND SOTDECTIOMON HEOT KO-
M, 4t00u nocHeaoeatemsocTi | 1, | # {3 ) Beimm CIDOM BOIDECTEOUSNM

Al WI8ECTHO, STO NOCHSACORTEMMCCT 2y | 1 {1 ] yOumasor. SR TOro wroded | iy, | Gu-
70 CTPOFD YOLDMOWEN HeOfROMD, 41000 NUTH Sod QNS #3 NOCHRLDE TENLHOT TN
(7] wom {1 ) Gena cTRo0 yOusmouwen

" amaas | 26anna
Yemn, e w2 y g TOMY, VPO NOTHBSCORTENS-
WL T OF PAHMSUA CBgITY
8 3CeR VYneN 2.5
0 JCERC>0:YneN n«(;
» JCeRCcOVueN 2,<C}

N YCeRC»>0OVue N 2, <0
A ICeR- AN eN:VneNn»N <
o CeER-¥YmeN )< ()

e w3 AT AW TO0, STOO NOCNESOSI TONRROCTS
fasul Of tarams Caupiy?

YTy 16amn
Bepets m crmayouse yroepsaswn? ECms sepeo, 10 ecm °
ONTIDODHNED.
Al ECmn iz, o gy = MELTDEMTSe e ", e Ty -

Fa Yy TOOMO RETHSTON HOOCDEHAUENNON,

6) Ecmm nOCHsgoBSTRNsHOITD Ty OCDIMNYERE, 8 NOCASR0BATENEHOCTS iy — HE OFParet-
4ENa, 70 NOCNCACEITEFBNOCTS S = Ly + Jiy M OCPINHUENA.

») Ecme CTh £, OFPos N CTB e == WO OF POI
e, 90 NUGCIORLOUSTEMNOC TS Ty« Tyl #8 OF DO,

'suw«u 10amn

| Liokamb, 410 COCHOROBETENEAOTTS by ~ it HE NBNETCR CFpEUBHHOR,

IIpumepHbIe 3agaHus 1J15 J1a00PATOPHOI padoThI

1
1. IIpoBepete, siBHsieTcs U oToOpakeHue f(x)= 5 COSX CHKMMAIOIIIM Ha R. Ecmm na —
HaiuTe KOAQPUIHUEHT CKATHUS.
o X
2. Haiinute HEMOABWXXHYIO TOUKYy oToOpaxenus f(x)= s t 1, ucnonp3ys Meron

MOCICA0OBATCIBbHBIX HpHGHH)KCHHﬁ. Brinonnute TpH UTEpALIUHM, HAYaB C Xy = 0.
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1 2 .
3. Ilokaxwure, 4YTO ypaBHEHHE X = 3 (x + ;) npu x>0 3a1aét cxUMaromiee oToopaxeHue

Ha otpeske [1][2]. K kakoMy unciry cXoauTcsi UTEpallMOHHbIN Tipotecc?

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

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

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

7. Tlposepste, ynonerBopser au Gynkuus f(ty)=t?+y? ycnosuro Jlummuua no Yy B
obnacru [t|<1,|ly|<1. OGocHyiiTe OTBET.

8. IToctpoiite oneparop Ilukapa mis 3agaum Y'= 2y, y(0)=1. [IpumeHuTe ero oauH pas K
HavanbHOU QyHKIMU Y, (t)=1.

9. Uccnenyiite, CKOJIBKO PELIEHUN MMEET ypaBHEHHE X=COSX Ha R, McIoyib3ys NpUHIMI
CKUMAIOIIUX 0ToOpakeHud. OOOCHYHTE CYIIECTBOBAHUE U €AMHCTBEHHOCTD.

10. Iloctpoiite Tpaduk HUTEPAIMOHHOTO Mpolecca X,y = /2 + X, , HadaB Xy = 0.

I[OKa)I(I/ITe, qTo OTO6pa)KCHI/IC CXKUMAOIICC Ha MNOAXOIAIECM OTPE3KE, U HalguTe npeacia
OoCICA0BATCIBbHOCTH.

3aganus AJ151 MIPOMEKYTOYHOM aTTeCTAIMM N0 JUCHUILIHHE (MOAYJII0) 2 ceMecTp

Ne 3ananue OtBer Komnerenuuss | Maaukartop
n/n
1 | YkaxuTte KpUTEpHil TOCTOBEPHOCTH Hayunas YK-1 YK-1.2
MCTOYHHUKOB ITPU U3YUEHUH CBOMCTB PELIeH3UPYEMOCTb U
¢yHKIUMi B mpoctpancTse R n AKTyaJIbHOCTh
2 | Ha3oBuTe MHCTPYMEHT JJIsl CHHTE32 CucremaTtusanus 1o YK-1 YK-1.3

JTAHHBIX O CXOJAMMOCTH YHCIIOBBIX PSIIOB NPHU3HAKY CXOAUMOCTH
U3 Pa3IMYHbIX yY4eOHBIX MAaTePHAIOB

3 | Onpenenure MoIX0/1 K CHCTEMHOMY CpaBHUTENBHBIN YK-1 YK-1.2
aHaJIN3y METOAOB BBIYMCIICHHS KPATHBIX aHaJIn3 .
HHTErpajoB BBIYUCITUTEIIHHOM
CJIO)KHOCTH
4 | ChopmynupyiiTe 3aauy Houcka CrpyKTyprpOBaHue 1o YK-1 YK-1.3
WHGOPMAITH O METO/IaX YCIIOBHOU TUIIaM OrPaHUYCHHI

OTNITHMU3ALIUH ISl PELICHHS
KOMILJIEKCHOH MTPOOIIeMBI

5 | BeiOepure MeTo pemieHus 3a1a4uu MeTox MHOKUATEIEH VK-2 VK-2.2
ONTUMU3ALUHU [TPU HATUYUHU OrPAHUYECHUN Jlarpamxa
B BHUJIC PAaBEHCTB

6 | Ykaxute OrpaHMUYCHHUE BBIYUCITUTEILHBIX OKCIIOHEHI[NAIbHBII VK-2 VK-2.2
pPECYpCOB IIPU YUCICHHOM PpOCT CIIOKHOCTH
MHTETPUPOBAHNH BBICOKOH Pa3MEPHOCTH

7 | HazoBuTte kputepuii 11eiaecoodpazHoCTH Hanmuune YK-2 YK-2.3
MPUMEHEHUS] HeCOOCTBEHHBIX HHTETPAIOB OeCKOHEUHBIX
B QU3UYECKUX MOJIENAX [pEACTIOB M

0COOCHHOCTEMH

8 | Onpenenute Kpyr 3a1a4 it npuMeHeHust | TpeOyemas TOUHOCTB YK-2 YK-2.3

pana Teilsiopa B paMKax MOCTaBJICHHOM alrpoKcuMann

[eJIv alrmpoKCuManuu

DNEeKTPOHHBIA JOKYMEHT




9 | Ha3zoBuTe MaTpHily BTOPBIX YaCTHBIX Martpuna I'ecce OIlK-1 OIIK-1.2
MPOU3BOIHBIX JJISl HCCIICIOBAHNUS
IKCTpeMyMa QYHKIIMA MHOTHX
MePEMEHHBIX

10 | YkaxuTe MpU3HAK CXOAUMOCTH [Ipu3nak JlelOnua OIIK-1 OI1IK-1.2
3HAKOTIEPEMEHHBIX PsIJIOB, OCHOBAHHBIH
Ha MOHOTOHHOM YOBIBaHUHM MOJTyJIeH

11 | JlonomHUTE yTBEPIKICHUE: IInowane OIlK-1 OIIK-1.1
OIpe/eNeH bl HHTErpal reOMeTpPHYECKU KPHUBOJIMHCHHOH
peJICTaBIsAeT coOO0i Tparnennn

12 | HazoBure TeopeMy O CBEJICHHH KPATHOTO Teopema OyouHU OIlK-1 OIlK-1.3
UHTErpaya K TOBTOPHOMY

13 | CespkuTe METO/ IPaMEHTHOTO CITyCKa C I'panuent GpyHkuun MO-1 MO-1.1
MOHSATUEM YaCTHOMN TIPOMU3BOIHOIM B HOTCPh
MAaIIMHHOM 00Y4YeHUN

14 | Ykaxure paznoxeHue QyHKINH, Psan Teiinopa MO-1 MO-1.1
UCTIONIB3YEMOE TS JIOKATbHON
anmpOKCUMAIINHU B aJITOPUTMaX
ONITUMH3ALINT

15 | Omnpenenure ycioBUe OCTAHOBKH Hopwma rpanuenra MO-1 MO-1.1
WTEPALIMOHHOIO IpoLecca B 3a1a4ax MCEHBIIC SICUJIOH
0e3yCIIOBHOMN ONTUMU3AIIH

16 | HazoBuTe MeTOJ| MOMCKA DKCTPEMyMa, Ob6parHoe MO-1 MO-1.1
UCIIOJIb3YEeMBbIi B 00Y4eHUU HEHPOHHBIX pacTpoCTpaHeHNE
ceTeii Ha ocHOBe AU((epPEeHIUPOBAHUS OMIMOKH

17 | Beibepure 6ubnmotexy Python ms SymPy [IK-P1 [IIK-P1.2
CHUMBOJIBHOTO BBIYUCIICHHS IIPOU3BOIHBIX
BBICIIHX MOPSIKOB

18 | YkaxwuTe aJropuT™ YHCICHHOTO Metox Cumricona TITIK-P1 TITIK-P1.2
WHTETPUPOBAHUS JUISI TPOTPaMMHOMN
peanu3ayy BbIYUCIICHUS TUTOIIAaeH

19 | Hononuute TpeboBanue k popmanuzanun | OnpeaeneHue npejena TITIK-P1 TITIK-P1.2
3aJ1a4 BBIYMCIIEHUS TIpeaena JUIs no Komu
ANTOPUTMU3AIMN

20 | HazoBute kputepuii KOPPEKTHOCTH KonTtpoins [IK-P1 [IK-P1.2

MIPOrpaMMHON pean3aii BEIYUCICHHS
psina Teitnopa

OCTAaTOYHOIO 4JICHA
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