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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma gucuuriumHbel (Monyns) «Martematudyeckuid ananu3. Yacte 1»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIErO0 oOpa3zoBaHusi — OakanaBpuar 1o crneumansHoctH 02.03.01 «Marematuka u
KOMIIBIOTEpHBIE HAayKu», Mpoduib «[IpukiagHoil HCKYCCTBEHHBIH MHTEIUIEKT», YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenune nqucuurinael (Moayss) «Marematudeckuid ananus. Yacts 1» siBisieTcss OCHOBOM
JUISE MHOTHX JIPYTMX MaTeMaTUYeCKUX TUCIUIUIMH M HAyYHBIX HapaBiICHHM, BKIItoYasi GU3MKY,
PKOHOMUKY U HMH)KEHEpHbIE HayKH. J(McuuIuimMHa pa3BHBAaeT aHAIUTUYECKOE U KPUTUYECKOE
MBIIIEHHUE, YTO SIBJISIETCS BaXKHBIM HABBIKOM [Tl PEILICHUS CJIOKHBIX 33/1a4 B pa3IMYHbIX chepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas aucnumuinHa (MOIysib) BKIIIOYEHA y4eOHBIN IUIaH 1O MPOrpaMMe MOATOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIIBIOTEpHBIE HAyKW», MPOdUIH
«[IpuknagHON MCKYCCTBEHHBIN MHTEJUIEKT» M BXOJUT B 00s3aTenbHylO0 4acTh bioka 1, kak
JUCLIUILIMHA 110 BBIOODY.

Jucnunnuza (Moaynb) uzydaercs Ha 1 kypce B 1 cemectpe.

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJs): B (OPMHUPOBAHUU TIIIYyOOKOTrO MOHHUMAaHMS
IPEIeNIOB, HEMPEPBIBHOCTH, TPOU3BOIHBIX M HHTETPAJIOB, & TAK)KE UX MPUMEHEHHS B Pa3IMYHBIX
001aCTAX HAYKU U TEXHUKH.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— (dopMupoBaHre TOHMMAaHWE TEPMHUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCCIIeIOBaHNEM (YHKIIMU HA SKCTPEMYM U BBITYKJIOCTb, TIOCTPOCHUE TPahUKOB PYHKIIUN U HX
aHaJIu3 C MOMOIIIbIO TPOU3BOIHOIM;

— oOyueHHe HaBbIKAaM BBIYMCICHMS IIpejieNa IOCIeI0BaTeIbHOCTH U (DyHKIMH,
uccieoBaHus PYHKIIMU Ha HEMPEPBIBHOCTH U TU(HEepeHIIMPYEMOCTb;

— TMpHUMEHEHHWE TPOU3BOAHBIX K WCCICNOBAaHUI0 (YHKIMI ¥ TIOCTpOCHHE Tpaduk
¢bynkuuit, npumenenue Gopmyisl Teiopa k HaX0XkKIEHUIO TPEAEIIOB U IpyToe.

B pe3yabTare ocBOeHUs1 TUCHMILIMHBI (MOYJis1) B 1 ceMecTpe 00yUalonuiicst J0/IKeH:

3Hamy:

— OCHOBHBIE MIOHATHS MOCIIEA0BATENLHOCTEH (IIpeiesl, MOHOTOHHOCTb, OTPaHUUYE€HHOCTh )
1 QyHKIMH (00J1aCTh ONpEIeIeHUs], CBOICTBA, KilacCU(UKALINS);

— OllpeseseHNe NPOU3BOAHON, €€ TeoMEeTpUYecKMid M (U3MYECKUH CMBICIH, TMpaBuiIa
T epeHIMpoBaHus,

— KpUTEpUH MOHOTOHHOCTH, HKCTPEMYMOB M BBINYKJIOCTH (YHKUHH, (OPMYIUPOBKU
KIoUeBbIX TeopeM (Pepma, Posts, Jlarpanxka).

ymembw:

— BBIUUCIIATH TpEAesbl IMOCIeA0BaTeIbHOCTeH U (PYHKIUI, NpUMEHssl CTaHAapTHBIE
MPUEMBI U TEOPEMBI,

— HaXxOAWUTh TMPOM3BOAHBIE JJIEMEHTApPHBIX U  CIOXKHBIX  (QYHKIMH, BKIIOYas
norapupmudeckoe qudpepeHnupoBanme;

— HccheAoBaTh (PYHKIMM HAa MOHOTOHHOCTb, SKCTPEMYMBI M BBIMYKJIOCTb, HCIONb3YS
NIEPBYIO U BTOPYIO POU3BOHBIE;

— cTpouTh rpadpukd (GYHKIMH C Y4ETOM HX CBOMCTB (ACHMIITOTBI, 3KCTPEMYMBI,
neperuosl);

— peuiath NPUKJIAJHbIE 33/1a4i Ha ONTUMH3AIUIO C IOMOIIBIO POU3BOIHBIX;

enademp:

DNEeKTPOHHBIA JOKYMEHT



— METOJ]aMM aHaJH3a CXOAWMOCTH IMOCIEI0BATEIbHOCTEH (KPUTEPHUl KOIIM, CpaBHEHHE,
3aMeHa IEPEMEHHBIX);

— TEXHUKOH nuddepeHINpOBaHNs CIIOKHBIX U HESBHO 33JJaHHBIX (DYHKIINH,;

— JITOPUTMOM IIOJIHOTO HCCIIeAOBaHMS (PYHKIINH U TIOCTPOCHUs e€ rpaduka,;

— HaBBIKAMM TNPUMEHEHUS NPOM3BOIHBIX B (PU3MYECKMX M SKOHOMHYECKHX 3a7adax
(CKOpOCTh U3MEHEHUS, MAKCUMH3aLIUs PUOBLIN U JIp.);

— QaHaNM30M AaCHMIITOTHYECKOTO TMOBeJACHUS (QYHKUMHA U MOcienoBaTelbHOCTEeH (0-
CHUMBOJIHMKA, TIPe/Iebl Ha OECKOHEYHOCTH).
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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 00y4eHHs 10 AMCUMILIMHE (MOAYJII0)

VYK-2. CiocobeH onpeaemnsTb
KpYT 337129 B paMKax
[IOCTaBJICHHOM LIETU U
BBIOMpATh ONTHMAJIbHBIC
CHOCOOBI UX PEIICHHUS, ICXOIS
13 JEHCTBYIONINX TIPaBOBBIX
HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYECHUI

VYK-2.1. 3naer aeiicTByOMNE IPABOBbIE HOPMBI, PETYIUPYIOIINE
JIeATeILHOCTD B 00JIACTH PELICHHS 33/1a4, OCHOBHBIE METO/BI U
HOAXOMBI K OIIPE/ICICHHIO KpyTa 3a/1a4.

YK-2.2. YMeeT onpenenars Kpyr 3a/1a4d B paMKax [TOCTaBICHHON
EJTH, BEIOUPATh ONTUMAIILHBIE CITOCOOBI PEIICHUS 3214, YIUTHIBas
UMEIOIIUECS PECYPChl U OTPaHUYCHUSI.

VK-2.3. IMeeT npakTUYEeCKUii ONBIT MPUMEHEHUS 3HAHUH O
MPaBOBBIX HOPMAX U PECypcax B PEATbHBIX CUTYALHsIX, Pa3paboTKu
U pealu3alyy PELICHUH B COOTBETCTBUH C YCTAaHOBICHHBIMU
OrpaHUYCHUSIMU.

OIIK-1. CriocobOen
KOHCYJIFTUPOBATH U
HCIOJIb30BaTh
(dbyHIaMeHTaIbHbIE 3HAHUS B
00JIacTH MaTeMaTHYECKOTO
aHaJ3a, KOMIUIEKCHOTO U
(hyHKITMOHATBHOTO aHaN3a
anreOphl, aHATUTHYECKOM
TCOMETPHH,
muddhepeHnnanbHON
Tre€OMETPHHU U TOTIOJIOTHH,
g depeHInaTbHBIX
YpaBHEHUH, TUCKPETHON
MaTEeMaTHKH U
MaTeMaTUYeCKOMN JIOTUKH,
TEOPUH BEPOSTHOCTEM,
MaTEeMaTHYECKON CTaTHCTUKU
U CIIy4alHBIX IIPOLECCOB,
YHCJICHHBIX METOJIOB,
TEOPETUUECKON MEXaHUKU B

OIIK-1.1. 3HaeT OCHOBHBIE MOHATHUS, METOIBI U PE3YIbTATHI
MaTeMaTHYEeCKOT0 aHAIN3a, KOMIUIEKCHOTO B ()YHKIIMOHAIBHOTO
aHanm3a, anreOpsl, aHamuTHYeCKoi u auddepeHmaTpHON
TeOMETPHH, TONONOTuH, AuHepeHIHaIbHbIX YPaBHEHHH,
JUCKPETHOM MaTeMaTUKU U MATEMATHYECKOMN JIOTUKU, TEOPUU
BEPOSITHOCTEN, MaTEMaTUYECKOM CTATUCTUKH U CIIy4alHBIX
MIPOLIECCOB, YHCIEHHBIX METOAOB ¥ TEOPETUYECKON MEXaHUKH.

OIIK-1.2. Ymeer nmpuMeHATH (HyHIAMEHTAIbHBIC MATEMAaTHICCKIE
3HaHHUA U METOABI AJId aHalIn3a U PCIICHUA HpO(pCCCI/IOHaJ'II)HLIX
3a1au.

OIIK-1.3. meeT npakTU4eCKHU OMBIT BEIOOPA, pa3pabOTKU 1
peann3anyuy MaTeMaTH4eCKUX MOJeNiell 1 METO/IOB MPH PEIIEHUH
3a1a4 npodeccHoHaTbHON AeSITeIbHOCTH.

peanu30BbIBaTh IPOIPAMMHO U
HCIIONIb30BaTh HAa MPAKTHKE
MAaTE€MaTHYECKHUE aJITOPUTMBI,
B TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX
BBIYMCIIUTEIBHBIX CUCTEM

npodecCHOHATEHON

eI TETLHOCTH

OIIK-4. CriocobeH HaxOauTh, OIIK-4.1. 3HaeT OCHOBHBIEC KJIACCH MATEMAaTHIECKUX aJITOPUTMOB,
aHAJIM3UPOBATH, METO/IbI X aHAJIN3a, KPUTEPUU BHIOOPA U OIICHKH BBIYHCIHTEIHHON

CJIO’)KHOCTH, a TaKyK€ IPUHLMIIBI IPOrPAMMHON PeAIN3aALMH.

OIIK-4.2. YMeeT Hax0QuTh U aHAJIM3UPOBATh MAaTEMAaTHYECKHE
AITOPUTMBI, BBIOUPATH MOAXOISIINN aNTOPUTM JUIS OCTaBICHHOM
3a[]a4M ¥ PeaTn30BbIBATh €T0 C MCIIOIb30BAHNEM COBPEMEHHBIX
BBIUHCIIUTEIbHBIX CUCTEM.

OIIK-4.3. MeeT npakTH4EeCKUH ONBIT MPOTrPaMMHOM peanu3aium,
TECTUPOBAHHS U OIIEHKH KOPPEKTHOCTH M 3 (HEKTHUBHOCTH
MaTEeMaTHYECKUX aITOPUTMOB.
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[IITK-P1. Crnocoben
pa3pabaThiBaTh ¥ OTIAKUBATH
MPOTPaMMHBIN KO

[ITK-P1.1. BemonnsieT GopManu3anuio U aaropuTMUA3ALIIO
MIOCTaBJIEHHBIX 3a/1a4 JUIs pa3pabOTKU MPOrpaMMHOTO KO
(6a30BbIi1)

IITK-P1.1. 3-1. 3naeT aaropuT™MBbI pelieHus] THTUYHBIX 3ajad,
00J1aCTH M CTIOCOOBI UX MMPUMEHEHHS.

[IIIK-P1.1. 3-2. 3HaeT HOTAITMU U TIPOTPAMMHOE OOSCIICUCHHE IS
rpaduuecKoro 0TOOpakeHHs! alrOPUTMOB.

IITK-P1.1. 3-3. 3naeT MeTO/IbI U IPHUEMBI ANTOPUTMHU3ALUN
MIOCTaBJICHHBIX 3a/1a4.

[IIK-P1.1. V-1. YMeeT UCIONb30BaTh METOIbI U IPUEMBI
(dopManu3anry 1 AITOPUTMH3ALINY TOCTABICHHBIX 3a1ad.
[IIIK-P1.1. Y-2. YMeeT NpUMEHSAThH aITOPUTMBI PEIICHHUS THITOBBIX
3a[a4 B COOTBETCTBYIOIIUX 00JIACTSIX.

IITK-P1.2. ®opmanusyert 3anauy UT oTpaciu B A3bIK
€CTECTBEHHOHAYUYHBIX JUCUUILINH (0a30BBIN)

[IIIK-P1.2. 3-1. 3HaeT OCHOBHBIC pa3Ieiabl MATEMATHKH,
IMPUMCHACMBIC UIA aHaIM3a U MOACIIUPOBAHUSA HEMMPEPBIBHLIX
IMpoUecCCOB U JUCKPECTHBIX CUCTEM B IIPUKJIAJHBIX 3aJjadax.
[IITK-P1.2. Y-1. Ymeer BoIOUpATh aI€KBAaTHBIN MaTeMaTHIECKUN
anmapar ajsi popMaln30BaHHOTO ONMCAHUS CYIHOCTEH U
oTHoIIeHUH Ha ocHOBe T3 u Ou3Hec-TpeOOBaHUIA.

[IIIK-P1.2. B-1. BnageeT HaBbIKaMu ONKCAHUA 33124 IPEIMETHOMI
obnactu B Buje (hopMaIbHBIX MAaTEMATHUECKUX MOJICIIEH,
MPUTOJAHBIX IS TIOCIIEAYIOIIEH AITOPUTMHU3AIMU U TPOTPAMMHOM
peanusanuy.

[ITK-P1.3. OcymecTBisieT 000CHOBaHHBIA BEIOOpP METOOB U
aITOPUTMOB JUIA TPOTPaMMHON peanu3anuu (HopManbHOI
MaTeMaTH4ecKoi Moenu (0a30BbIit)

[IIIK-P1.3. 3-1. 3HaeT OCHOBHBIE KJIaCChl METOJOB IIPOrPaMMHOM
peanu3anuy MOAEIeH U KPUTEPHUU BEIOOPA aJlrOPUTMOB.
IITK-P1.3. V-1. YMeeT npoBOIUTH CPaBHUTEIbHBIN aHATTU3 U
000cHOBaHHWE BBIOOpA aITOPUTMOB JJIsl IPOTPAMMHOM pean3anuu
MOJIEJIH.

[IIIK-P1.3. B-1. Bnamneet MeTogamMu aganTaiii METOIOB U
NTOPUTMOB O] CHIEIIM(UKY 3aauu.

[ITK-P1.3. B-2. Bnageer HaBbIkamu OleHKH 3((HEKTUBHOCTH
BBIOpPaHHBIX AJITOPUTMOB.

[ITK-JIA2. Criocoben
[IOArOTaBJINBATh U
00pabaThIBaTh JTaHHBIE IS
AHAIMTHYECKUX UCCIIENOBAHUH

MITK-1A2.2. — OGecnie4nBaeT COOTBETCTBUE JAHHBIX TPEOOBAHHUIM
3aKka3umnKa (0a30BbIN)

MIIK-JA2.2. 3-1. 3HaeT KpUTEpUH KaueCcTBA JAHHBIX AJIs
Pa3ITUYHBIX AaHATUTUYIECKUX 337124
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
HaumenoBanue TKY
n Ounas ghopma .
pa3aena IMCUHUIIINHBI A Gora (Texymui
YAMTOpHAs pa
(MoayJin) Texuun | Mpaxmnaeckue Koutpo | CamocrosiTennb KOHTPOJTL
Jb Hasi paboTa ycrneBaeMoCTH)
3aHATHS
Ocnosnoii yposens 1 cemecmp
1 ITocnemoBareapHOCTH 20 20 2 20 JlomarirHee 3amanne
KonTponbHas
paboTa
2 OyHkIUn 12 12 12 JomamrHee 3ananue
3 [IpousBoanast pyHKIIHH 8 8 8 JomaiiHee 3aaHue
4 AnHanu3 GyHKIHUHA ¢ 20 22 2 20 JomamHee 3amaHue
IIOMOIIBIO Konnoksuym
MIPOU3BOTHBIX Konrponbhas
pabora
IK3amen 4
Hmozo 3a 1 cemecmp: 60 62 8 60
O6vem oucyuniunst (M00y1s) 190
(6 ak. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Neni/nm | HammenoBaHue paszjesia Coaep:xanue TUCHUILIMHBI (MOAYJIs1) IO TeMaM

AUCHHUILIMHBI (MOYJIs1)

Ocnoenoii ypoeens 1 cemecmp

1 ITocnenoBarenbHOCTH ONeMEeHTHI IOTUKU. DJIEMEHTH TEOPHUH MHOKECTB. MeTo 1 MaTeMaTH4eCcKOi
naaykunu. CymmupoBanue. [locnenosarensnoctu. [Ipenen
nocneaoBaTebHOCTA. KommekcHble uncna. @yHKIMH U UX CBOWCTBA.
MHorousieHbl. PaninonaabHbie 1poOH

2 DyHKIUU [penen ¢pynxnuu. HenpepeiBHOCTH. Brraricnenue npeaenos. PaBHoMepHast
HenpeprIBHOCTh. CpaBHeHUE QyHKIMH

3 [TpousBoaHas GyHKIUU ITponsBoanas — ocHoBHOE. IIpon3BoiHAs — NONOJIHHUTENBHO

4 AHanu3 QyHKIHHA ¢ Teopemsl 0 cpenneM. UccnenoBanne GpyHKIMY C TOMOIIBIO TIEPBOM

IMOMOMIBIO IMTPOU3BOJHBIX

pou3BoAHOM. IIpon3BoHbIe BeIcIINX NOPsSAKOB. [Ipasuito Jlonurans.
Uccnenoanne GyHKIMH ¢ IOMOIIBIO0 BTOPO# ITpon3BoaHoN. Dopmyia
Teinopa. [Ipumenenne dhopmynsl Teitnopa. Mcciaenoranue GyHKIMI ¢
MOMOIIBIO IPON3BOIHBIX. [locTpoenue rpagukoB GpyHKIuMA. Bektop-

¢ynkuun. Kpussle. [locTpoeHue KpuBbIx
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacrmoiaraeT TOJHBIM ~ HAaOOpPOM  JHUIIEH3HOHHOTO ¥ 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
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 Mpe/IelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYII K COBPEMEHHBIM NMpOo(hecCHOHANbBHBIM Oa3am
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. ITantenees, A. B. Maremarnueckuii ananus : yue6Hoe nmocodue / A. B. [Tantenees, H.
U. 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. Ileprynos. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2025. — 224 c. — ISBN 978-5-9765-
5743-7. - Texcr : anekrponnsrii. - 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 : osnextpoHHbli // 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 u3zf., 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 JIUCHUIUIMHAPDHOW W MEXIUCIUIUTMHAPHONW TMOATOTOBKU, MPAKTHUYECKOH M HAYYHO-
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 CAMOCTOSITEIbHOM pabOThl M TOMEUIEHUS JJI XpaHEHUS U MPOPUIAKTHUECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUS, CIYyXKallMMU JJIsl MpeACTaBlIeHUsl y4eOHOI
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne quciurInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YYEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX
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— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJIATOPaMU;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUYAsl JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomemeHust U1 CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCSI, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedyeHHEeM  JIOCTyMa B  JJIEKTPOHHYIO  HMH(OpPMaIMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlI€HHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(ecCHOHATbHBIM 0a3zaM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(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
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nuuensnonHOE
bpaysepsbl:
Sunexc.bpaysep OTEYECTBEHHOE | CBOOOJIHO PACIPOCTPAHAEMOE
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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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 mpouecce uzyuenus aucuuiuinHbl (Monynst) «Maremarudeckuit aHanmu3. Yacte 1» B
paMKax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B Ka)JIOM CEMECTPE HCIONb3YIOTCS TaKUE BUIBI
yueOHOM paboThHI, KaK JICKIUs, CEMUHAPBI, KOJUIOKBHYMBI, KOHTPOJILHBIC Pa0OTHI U JIOMAIIIHUC
3a/laHus, a TaKXkKe PazUYHbIe BUIBl CAMOCTOSTENBHON pPabOThl OOydaromuXcsl MO 3aJaHUI0
MpErnoiaBaTelisi, HaMpaBlICeHHbBIE Ha pa3BUTHE HABBHIKOB MPOGECCHOHATBHON  JIEKCHKH,
3aKperieHHe MPAKTUYECKUX MPo(hecCHOHANbHBIX KOMIETEHIINM, TOOMIPEHNEe NHUIIUATHB.

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.

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

B nporiecce camocTosiTensHOM paboThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuajiaMH P MUHUMAIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JieKIui (00paboTka TeKcTa), MOBTOPHOE M3YUYCHHE YUEOHBIX MAaTEPHAIIOB MIJIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIMIOJTHCHHE yU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUHMHA 110
aucuMIUInHe (Moay0) «Maremaruueckuii anaiaus. Yacrp 1»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTIXKEHUH, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYILIECTBJISIETCS B BUAE TEKYLIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAallUh B
KQKJIOM CEMECTpE.

IIpome:xxyTouHnasi arrectauMsi MO JUCHUIUIMHE (MOOYJIIO) B KaXJIOM CEMECTpE
ocymiecTBisieTcss B (opMe IK3ameHa, TpU OSTOM TPOBOAMUTCA OLIEHKA KOMIETCHIIHMH,
c(hOpPMHUPOBAHHBIX O TUCITUILINHE.

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC}ITI/I68.J'IJ'II>H351 IIKajla OHCHHUBAHUSA, KOTOpAsA COOTHOCHUTCA C Tpa,HI/IL[I/IOHHOI>'I
MATUOAUIBHOM IIKAIOH CJICAYIOIIUM o6pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

Jecatudamnbnas IlsarudamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHHus! 1o
OLICHKA OLICHKA AUCHHILVIAHE (MOLYJIIO)
10 OT1imyHO CTyIeHT MOJHOCTHIO BIIAJCET 3HAHUSIMU, M3JI0OKEHHBIMHU B
9 OTIMYHO paboueii mporpamMme, 1 TIIyOOKO OCMBICISET AUCHUILINHY. OH
8 OTIM4EO CaMOCTOSITETIBHO M JIOTUYECKH IOCIIEJOBATEIBHO OTBEYAET HA

BCE BOIIPOCHI, aKIICHTUPYs BHUMaHHE Ha HauOoJiee BaXKHOM.
YMeeT aHanM3upoBaTh, CPaBHHUBATH, KIACCH(HUIIMPOBATH,
0000m1aTh, KOHKPETH3UPOBAaTh W  CHCTEMAaTH3MPOBATH
W3YYCHHBI MaTepual, BBIJENSS KIIOYEBbIE MOMEHTHI U
yCTaHaBIMBas IMPUYMHHO-CICICTBEHHBIE CBs3W. YeTKO
dopMymUpyeT ~ OTBETBI,  YBEPEHHO  HHTEPIPETUPYET
pe3yNbTaThl aHAIM30B W JIPYTUX HWCCICIOBAHUN, a TaKKe
pemaer cioxkHbe 3amaud. CTyIEHT XOpOIIO 3HAKOM C

METOdaMM UCCIICIOBAaHWA, HCO6XO,E[I/IMBIMI/I JJIsL HpaKTI/I‘leCKOﬁ
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OIICHKA

JlecaTuboaibHan) IlaTudanabHas

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

JESTEIbHOCTH, U YMEET CBSI3BIBATh TECOPETHUUYECCKUE ACTICKTHI
TUCIIATIINHBI (MOAYIIS) C IPAKTUIECKUMH 3a7]auaMHu.

Xoporiio

Xoporiio

Crynent obnajgaer 3HAHHAMHU TPEAMETa MOYTH B MOTHOM
o0BeMe paboueii MPorpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKIEHTUPYS] BHUMAaHUE Ha HanOoJee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHAIM3UPOBATh, CPAaBHUBATH, KIIACCUDUITUPOBATH,
000011aTh, KOHKPETHU3UPOBATh M  CHCTEMAaTH3MPOBATH
M3YYCHHBI MaTepUall, BBIJCHSS €ro KIFUYEBHIC ACIEKTHI U
yCTaHaBIIMBas MPUYIHHHO-CIICICTBEHHBIC CBSI3H.
dopMynupyeT CBOM OTBETH, YBEPECHHO HWHTEPIPETUPYET
pe3yNIbTaThl aHAIM30B M JPYTHX HUCCIEAOBAaHUH, a TaKKe
pelaeT CIIOKHBIE CUTYAIlMOHHbIC 3a7a4i. CTYJICHT XOPOIIO
3HAaKOM C MCTOJaMH HMCCIICAOBAHUI, HCO6XOILI/IMLIMI/I JJIsL
HpaKTH‘-IeCKOﬁ JCATCIBHOCTH, u yYMECT CBA3bIBATH
TEOPETUYECKUE AaCHeKThl MpeaMera C  MPAKTHYCCKUMHU
3aJadamH.

5 Y IOBIETBOPUTEIBEHO

4 Y 10BIETBOPUTENHHO

CryneHt obnanaet 6a30BbIMH 3HAHUSMU IO TUCIUIUIMHE, HO

UCIIBITBIBACT TPYIHOCTH MPH CAMOCTOSTEIBHBIX OTBETAX U
WCTONB3YeT HEeTOYHbIe (opMyIupoBKH. B Xome oTBeTOB OH
JIOMYCKAeT OIMIMOKH, Kacaloluecsi CyTH BOnpocoB. CTyqeHT
Croco0eH periaTh TOIbKO CaMbIe MPOCTHIC 33/1aUH U BIaJeeT
JIUIIbP MUHUMAJIbHBIM HA00OPOM METO/IOB UCCIICAOBaHUS.

He cnan

He cnaun

He cnaun

CTyneHT He OBJIajieN 00513aTeIbHBIM MUHUMYMOM 3HAHHI 110

MpeaMeTy U He MOXKET OTBETHTh Ha BOMPOCHI, JaXKe €CIu
npenojaBareib  3a7aeT  JONOJIHUTCIIbHBIC  HABOJSIIUC
BOTPOCHI.

Hucnunnuua (Monyns) «Marematudeckuii ananus. YacTte 1» B KaxaoM ceMmecTpe

OLCHUBACTCH CICAYIOIINM O6p2130M:

AKTHBHOCTH Bec |KoauuectBo Onucanue
Homamnnee 3amanue | 15% 14 HaGop 3azma4 o TeMam HeJenu
Kontponbnas pabora | 30% 3 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PEUINTH 32 OrPAHUYCHHOE BPEMS
Komnnoxksuym 20% 1 VCTHBIE OTBETHI Ha BOIIPOCHI, CIIUCOK KOTOPBIX N3BECTEH
CTYZACHTY 3apaHee
OKx3aMeH 35% 1 [TucemeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HY>KHO

PEUIUTH 3a OIrPAHNYCHHOC BPEMA

®opmyia pacyéTa UTOrOBOI ONEHKH MO AUCHUIUIAHE (MOay/aw) «MaTemMaTnyecKuii
anaim3. Yactb 1»: «0,15x cpennee 3a gomamnaue 3amganms + 0,3 X cpeHee 3a KOHTPOJILHBIC
pabotsl + 0,2 X kommokBuyM + 0,35 X sK3aMen».
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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
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Tema «Ilpenen GpyHKIMK (IPOIOIKEHHE))
Ornpenenenust
[Ipokonoras &-0KpeCTHOCTb TOYKHU
[Ipenen ¢yHkuu npu X — XQ
beckoneuno Gosnbmas (Majnas) GyHKIHUS
ACHMIITOTHI: BEpTUKaJIbHbIE, TOPU3OHTAIIbHBIEC, HAKIIOHHBIE

Tema «CpaBHeHue QyHKIHUIA: 0-MaIoe»
Onpenenenus
0-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
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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) CroBaMu OIUIIK MOCJIE0BATEIBHOCT IPeo0pa3oBaHuil g mocTpoeHus y = h(x).
6) Hapucyii ackus rpaduka pynkuun h(x).
1
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4. Hapucyit scku3 rpaduka GyHKIIUHA Y(X) = arccos Ha OCHOBE aHaJIM3a
WHTEPBAJIOB MOHOTOHHOCTH.

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

Crnenyet nu orcrona, uro Gyuknus f(x) orpannuena? OO0CHYH CBOW OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCISI0BATSIBHOCTU {an}:

YO >03keN:dn>k: |an| < C
Crenyer JId OTCIO/A, YTO MOCIEI0BATEILHOCTh {an} orpanndyena? OOOCHY# CBO 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) 3anumm 061acTh ONpeeeH)s U MHOKECTBO 3HaUeHHit o6paTHOl QyHkimu f !,
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).
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0) Hapucyii acku3 rpaduka pynkmun 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. Cruenyrolee yTBEpKICHUE BEPHO IS TIOCIICIOBATEIILHOCTH {an}:

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

CrnemyeT i OTCIOJIA, YTO MOCIIEIOBATEILHOCTD {an} orpanudena? OOOCHYH CBOI OTBET.
IpumepHbIe TOMaLIHUE 3aJaHUS
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne 3aganue OtBer Komnerennus | Unaukarop

n/n

1. B paznene «IlocnemoBareabHOCTI Marematndeckas OIIK-1 OIIK-1.1-3-1
YKaKUTE METOJ JOKa3aTeNbCTBA IS WHAYKIHS
HATYpPaJIbHBIX YUCEIL.

2. IIpu Teopun MHOXKECTB YKa)KUTE ONEPALIUIO O0nenunenue / OIIK-1 OIIK-1.1-3-1
00BbEMHEHUS IBYX MHOYECTB. Union

3. B paznene «IlocnenoBarenbHOCTH» lim a, = a mpu n—o0 OIIK-1 OIIK-1.1-3-1
YKa)KUTE ONpeiesIeHIe peaesa
H0CJIE0BATENbHOCTH.

4, [Tpu cymMmMHpOBaHHH YKaXUTE GOPMYITY Sh = n(ait+an)/2 OIIK-1 OIIK-1.2-V-
CYMMBI apu(METHIECKON MPOrPECCHH. 1

5. B paznene «I[locnenoBaTenbHOCTI Bospacraromas / OIlK-1 OIlK-1.1-3-1
YK2KATE CBOMCTBO MOHOTOHHOMN YobBaroliast
M0CJIE0BATENbHOCTH.

6. IIpu KOMIUIEKCHBIX YMCaX yKaKUTe i2=-1 OIIK-1 OIIK-1.1-3-1
MHHUMYIO €IHHHUILY.

7. B paznene «I[locnegoBarensHOCTI» AHanus ycnoBuit YK-2 YK-2.2-V-1
YKaKUTE METOJI OTIPEeNICHHS Kpyra 3a1a4
JUIS pacyéra.

8. [Ipu BEIMHCIEHHUAX YKaXKUTE CITOCO0 yuéTta OnTumu3anus YK-2 YK-2.2-V-1
OTPaHUYEHUM PECYpPCOB. BBIYHCIICHHI

9. B paznene «I[locnenoBaTenbHOCTHY 152-®3 / GDPR YK-2 YK-2.1-3-1
YKaKUTE MPUMEHEHUE ITPABOBBIX HOPM B
aHaM3e JIAaHHBIX.

10. | Ipwu oneHKE YKAKUTE MPAKTUUCCKUHN OTIBIT PeanbHbI TPOSKT YK-2 YK-2.3-V-1
IIPUMEHEHUS 3HaHUU.

11. | B paznene «DyHKIUN» YKaKHTE lim f(x) = L npu OIIK-1 OIIK-1.1-3-1
ompezeneHue mpeneia QyHKIUH. X—a

12. | Tlpu HENIPEPHIBHOCTH YKAKUTE YCIOBHE lim f(x) = f(a) npu OIIK-1 OIlK-1.1-3-1
HETPEPHIBHOCTH (PYHKIIMH B TOYKE. X—a

13. | B paznene «OyHKIUM» YKQKHUTE THIT Koneunsle npenenst OIIK-1 OIIK-1.1-3-1
paspbiBa EPBOTO Pojia. CJIeBa U CIIpaBa

14. | Ilpu BeIYHCICHUSAX YKAKUTE METOJL [paBumno Jlomwmrans / OIlK-1 OIlK-1.2-VY-
packpsiTus Heomnpenenéunoctu 0/0. Paznosxenne 1

15. | B paznene «DyHKIUI» YKQKHUTE CBOHCTBO Ve 39: X1-X2 <d=
pPaBHOMEPHO HETIPEePHIBHON (YHKITHH.

16. | IIpu cpaBHEHHH YKaXHUTE TTOPSIOK 0(g(x)) / O(a(x)) OIIK-1 OIIK-1.1-3-1
0ECKOHEYHO MaJbIX (DYHKLHUH.

17. | B paznene « DyHKINNY yKAKHUTE METO dopmanuzaius OIIK-1 OIIK-1.3-VY-
pa3paboTKN MaTeMaTHYECKOW MOJICIIH. 3aja4un 1
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18. | IIpu aHa/M3e yKakKUTE METOJI BHIOOpA Kpurepuu BeiOopa OIIK-4 OIlK-4.1-3-1
AITOpUTMa JUIsl BBIYUCIICHUS MIpeJiena.

19. | B pa3znene « DyHKIMNY) YKaKUTE CIIOCOO IIporpamMmHas OIIK-4 OIIK-4.2-V-
peanu3anuy BEIYUCIECHUHN B KOJE. peann3zanus 1

20. | IIpu TecTHpOBAHHU YKaXKUTE METO/T IOnut-Tects / OIIK-4 OIlK-4.3-VY-
IIPOBEPKU KOPPEKTHOCTH BBIYUCIICHUM. CpaBHeHue ¢ 1

ATAIIOHOM

21. | B pa3zmene «IIpousBoanas GpyHKIum» fi(x) = lim Ay/Ax OIIK-1 OIlK-1.1-3-1
YKQKUATE ONPEIECICHUE TPOU3BOJIHOM. npu Ax—0

22. | Ilpu BBIYKCIICHUSX YKAKHUTE IPOU3BOIHYIO n-x"! OIIK-1 OIIK-1.2-V-
byHKIMHT X" 1

23. | B pasaene «IIponsBonHast pyHKIIHN e~ OIlK-1 OIlK-1.1-3-1
YKQKHUTE TPOU3BOIHYIO SKCIIOHEHTHI €*.

24. | Ilpu BBIUMCIICHHUAX YKAKUTE IPOU3BOTHYIO 1/x OIIK-1 OIIK-1.2-VY-
HaTypasibHOTrO Jorapudma In(x). 1

25. | B pasaene «IIpousBoaHast QyHKIHNY (flax)))' = OIlK-1 OIIK-1.1-3-1
YKa)XUTE MPaBIIo I PepeHInpOBaHUS f(9(x))-9'(x)
CIIOKHOU (PYHKITHH.

26. | IIpu hopManmzanuu yKaKutre MeTo. ANTOpUTMU3AIHS [I1K-P1 [I1K-P1.1-
OITMCaHMS 33/1a4H JUIS KOJA. y-1

27. | B pa3nene «[IponzBonHast GpyHKIHN AHanus 3a1a4u [IIK-P1 [I1K-P1.2-
YKaKUTE CIOCO0 BHIOOPA MaTEMAaTHYECKOTO y-1
anmapara.

28. | Ilpu peanu3aimu yKaKuTe si3bIK Python / C++/ [IIK-P1 [IIK-P1.3-
NPOTPaMMHUPOBAHUS [T BEIYMCIICHUH. MATLAB 3-1

29. | B pasaene «IIpousBomHast hyHKIIHNY O-noranus / [IIIK-P1 [II1K-P1.3-
YKa)KUTE METOA OLIEHKH 3()(HEeKTUBHOCTH benumapkuHr B-2
NTOpHUTMA.

30. | Ilpu koae ykakuTe HABBIK OMUCcaHus 3a1au | DopmanbHas MOJETb TITIK-P1 [II1IK-P1.2-
B BUJIE MOJIETIEH. B-1

31. | B paszaene «AHanu3 pyskiwmii ¢ momornsio | Teopema Jlarpamka / OIIK-1 OIIK-1.1-3-1
HPOU3BOJIHBIX» YKOKUTE TEOPEMY O f(c) = (f(b)-f(a))/(b-
CpeHeM 3HaYCHUH. a)

32. | Ilpu uccieioBaHUN YKaXXUTE YCIIOBHE f(x) = 0 u cmena OIIK-1 OIIK-1.2-VY-
dKCTpeMyMa (PyHKIINH. 3HaKa MPOU3BOJHON 1

33. | B pazaene «AHanu3 GyHKIHIA» YKOKUTE f'(x)>0/f'(x)<0 OIIK-1 OIIK-1.1-3-1
MPOU3BOIHYIO BTOPOTO MOPSIJIKA JIJIsI
BBIITYKJIOCTH.

34. | [Ipu BBIYMCICHUSX YKAXKUTE ITPABUIIO JIISK [IpaBuno Jlonurans OIlK-1 OIlK-1.2-VY-
HEOMpPeIeIEHHOCTEH 00/, 1

35. | B paznene «AHanu3 QyHKIHN) yKaKUTE ®opmyna Teitnopa OIIK-1 OIIK-1.1-3-1

bopmyity pasiioskeHus GYHKLIUH B PSII.
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36. | IIpu mocTpoeHUH YKaXKUTE METO/ Uccnenosanue MITK-P1 MIIK-P1.1-

NOCTPOCHUS rpauKoB (PyHKIHH. yHxumn / y-2
ITocTpoenue 1o
TOYKaM

37. | B pazaene «AHanu3 GyHKIHIA» YKaKUATE Graph / Plot / [IIK-P1 [IIK-P1.1-
UHCTPYMEHT JUIsl BU3YyaJH3aluK Matplotlib 3-2
QJITOPUTMOB.

38. | Ilpu BeKTOpax yKaKUTE ONpPEc/ICHHE r(t) = (x(t), y(t), z(t)) OIlK-1 OIlK-1.1-3-1
BEKTOP-(DYHKIINH.

39. | B pasnene «AHanu3 QyHKIHN) yKaKUTE [Tapamerpuueckoe OIlK-1 OIlK-1.1-3-1
Croco0 OTMHCaHNs KPUBBIX. YpaBHCHHUE

40. | Ipum ananmm3e ykaxute MeTo]] BEIOOpa CpaBHUTENBHBII IITK-P1 [IIK-P1.3-
anropuTMa JUis 3a1a4u. aHajms y-1

41. | B paznene «AHanu3 QyHKIHN) yKaKUTE Tounocts / [TonHOTA MIK-AA2 [I1K-
KPUTEPHUH KaueCTBa JaHHBIX UL 3a/1a4. / AKTyalbHOCTb AA2.2-3-1

42. | Tlpu oOpaboTKe yKaxKuTe TpeOOBAHUE ®opmar / CTpykTypa MITK-J1A2 [I1K-
3aKa34yuKa K JaHHBIM. / O6BEM HA2.2-3-1

43. | B paznene «AHanu3 QyHKIHN) yKaKUTE Kactomuzanus / IIIK-P1 [I1K-P1.3-
METO/I a/IaNTAIlM{ aJITOPUTMOB TI0J1 3a/1a4y. Mondukarms B-1

44. | Tlpu BBIYMCIICHUSIX YKaXHUTE HAaBBIK orleHku | [IpodunmupoBanue / [ITK-P1 [I1K-P1.3-
3¢ PEKTUBHOCTH allTOPUTMOB. Tecruposanue B-2

45. | B paznene «AHanu3 QyHKIHN) yKaKUTE IIpakTnueckas OIIK-1 OIIK-1.3-VY-
croco0 NPUMEHEHHUs 3HAaHWUH B peainsannd 1
JIeSITeTIbHOCTH.

46. | Ilpu 3amavax yKaKUTE METOJ OllpesieficHuss | AHanu3 TpeOoBaHMH YK-2 YK-2.1-3-1
Kpyra 3aJa4 JUisi IPOeKTa.

47. | B paznene «AHanu3 QYHKIHN» YKaXKUTE BrruncnurensHbie YK-2 YK-2.2-V-1
y4€T OrpaHUYeHUI TIPU BIOOpPE METO/Ia. peCypehbl

48. | Ilpu peuieHusX YKaKUTE OIbIT Keiic-ctanu / [Ipoext YK-2 YK-2.3-Y-1
NPUMEHEHUS 3HAaHUH B PEATbHBIX
CUTYyalUsIX.

49. | B paznene «AHanu3 QyHKIHN) yKaKUTE Anropurmuzanus + OIIK-4 OIIK-4.2-VY-
METO/] TPOrPaMMHOMN peaTH3alii MOJIEIH. Kox 1

50. | [pwm ananmm3e yKa)XHUTE OMBIT peaTu3allin [IpakTHueckuii OIIK-4 OIlK-4.3-VY-
MaTeMaTHYECKUX aJITOPUTMOB. HPOCKT 1

DNEeKTPOHHBIA JOKYMEHT
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