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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas mnporpamma aucummiauHbel (Moaynst) «Marematuueckuil ananus. Yacts 1»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAayKH, NMpoduiab MaTemMaTuka U MCKYCCTBEHHBIM HMHTEIUIEKT, YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenue aucturuinael (Moayns) «Maremaruueckuit ananu3. Yacte 1» sBisieTcs OCHOBOM
JUI MHOTHMX JIpPYTUX MaTeMaTHYeCKUX JUCLUIUIMH M HAay4YHbIX HalpaBJICHUH, BKItOYas GU3UKY,
PKOHOMUKY U WH)KEHEpHbIE HaykW. [lUCIMIUIMHA pa3BUBAET AHAIUTHUYECKOE M KPUTHUECKOE
MBILIIEHHE, YTO SIBJIIETCS BXKHBIM HABBIKOM JIJIs1 PELLICHUS CIIO’KHBIX 3aJjay B pa3IMUHbIX cepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas aucnuruinHa (MOIysb) BKITIOYEHA Y4eOHBIN TUIAH 1O MPOrpaMMe MOJIrOTOBKH
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka ¥ KOMIIBIOTEPHBIE HayKu, Mpoduib
MareMaTika U MCKYCCTBEHHBI WHTEJUIEKT M BXOJUT B 00s3aTeNbHYIO0 4YacTh bioka 1, kak
JTUCLHUILIIMHA TIO BRIOODY.

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

Juctumimza (Moxaynb) «MaTemMaTHUeCKUM aHajau3» HMEET JiBa YPOBHS IOJTOTOBKH:
OCHOBHOI1 U MUJIOTHBIN MOTOK. O0yyaronyecs pacnpeaensoTcsa Ha COOTBETCTBYIOIIUE YPOBHU 110
WUTOTaM BXOJHOTO TECTHPOBAHUS 110 JUCITUIUIHHE (MOIYJIIO).

Heab u3yyeHHs AMCHUILUIMHBI (MOAYJs): B (OPMHPOBAHWU TIIYOOKOTO MOHUMAHHUS
IPEJEeNIOB, HEMPEPHIBHOCTH, TPOU3BOIHBIX M HHTETPAJIOB, a TAKXKE MX IPUMEHEHUS B PA3IMUHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agayu u3y4eHust JMCHUILIMHBI (MOAYJIA):

— (opMupoBaHrMe TOHUMAaHHWE TEPMUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
uccieoBaHueM (QYHKIMU Ha SKCTPEMYM U BBIITYKJIOCTh, IOCTPOEHUE IpaUKOB (PYHKIIUN U UX
AQHAJIN3 C TOMOIIBIO IPOU3BOJHOM;

— oOyueHHe HaBbIKAaM BBIYMCICHHMS TIpe/ieNa IOCIeI0BaTeIbHOCTH M (DYHKIHH,
uccie1oBaHus (PYHKIIMU Ha HEMPEPBIBHOCTD U TU(PPepeHIINPYEeMOCTb;

— IpHUMEHEHHE TPOU3BOAHBIX K HCCIEIOBAaHUI0 (DYHKIMI M TNOCTpoeHue rpadpuk
¢byHkuii, npumenenne Gopmyinsl Telnopa K HaX0XKIEHUIO MIPENIETIOB U APYToe.

B pesysbTare 0cBOeHHUsI AUCHHUILIMHBI (Moay.1s1) B 1 ceMecTpe 00y4arommiicst 10JKeH:

3Hamy:

— OCHOBHBIE MTOHATHS MOCIEI0BATENbHOCTEN (IIpeel, MOHOTOHHOCTh, OTPAaHUYEHHOCTB)
U QyHKIMY (007aCTh ONpeeseHus], CBOMCTBA, KIIaCCU(PUKAIINS);

— OIpejeseHue IMPOU3BOAHON, €€ reoMeTpHuecKuil U (U3NYEeCKUH CMBICH, MpaBUiia
nuddepeHIpoBaHus;

— KPHUTEPUU MOHOTOHHOCTH, IKCTPEMYMOB U BBIMYKIOCTH (DYHKIUHU, (POPMYIUPOBKH
KJItoueBbIx TeopeM (Pepma, Pomns, Jlarpanxka);

— METOJIbl UCCIIE0BAaHUS (DYHKIMHA C ITOMOIIbIO TPOU3BOIHBIX (HAXOXKAECHUE aCUMIITOT,
TOYEK mepernda, mocTpoeHue rpaduKoB);

ymemo:

— BBIUUCIATH TpEAeibl IOCHeA0BaTeNbHOCTE U (QYHKIUI, NpUMEHssl CTaHJIapTHBIE
IPUEMBI U TEOPEMBI;

— HaxXOAWTh MPOU3BOJHBIC JJIEMEHTAPHBIX M  CIOXKHBIX  (YHKUMH, BKIOYas
norapupmudeckoe 1udPpepeHnupoBaHme;

— HccheAoBaTh (PYHKIMM HAa MOHOTOHHOCTb, SKCTPEMYMBI M BBIYKJIOCTb, HCIONb3YS
NIEPBYIO U BTOPYIO IPOU3BOHBIE;
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— cTpouTh rpadpukd (GYHKIMHA C Y4€TOM HUX CBOMCTB (aCHUMITOTBI, IKCTPEMYMBI,
neperuosl);

— pemaTh NPHUKJIAIHbIC 33/1a4M Ha ONTUMHU3AIUIO C TOMOIIBIO TPOU3BOIHBIX;

enademp:

— METOJJaMM aHaJM3a CXOAMMOCTH I10CIEe10BaTEIbHOCTEN (KpUTEPHUI KOILIM, CPAaBHEHHE,
3aMEHa [IEPEMEHHBIX );

— TEeXHUKOH nudpepeHIpoBaHUs CIOKHBIX H HESBHO 33JJaHHBIX (PYHKLIUH;

— JITOPUTMOM IIOJIHOTO HCCIIEAOBaHMS (PYHKIIMH U TIOCTPOCHUs e€ rpaduka;

— HaBbIKAMM TNPUMEHEHUS NPOM3BOIHBIX B (PU3MUYECKMX M SKOHOMHYECKHX 3a7adax
(CKOpOCTh U3MEHEHUS, MAKCUMH3aLIUs PUOBLIN U JIP.);

— aH&JIN30M aCHUMITOTHYECKOro IoBeAeHus (yHKIMH M nocienoBarenbHOCTER (0-
CHUMBOJIMKA, IIPe/iebl Ha OECKOHEYHOCTH).
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYarOLIMXCS € IeJarornd4ecKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh H OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOHN MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOrPaMMHO U UCIIOJIb30BaTh Ha anmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peam3anyeii 1 OIeHKOW KadecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOT'O C ITPOSKTUPOBAHUEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB M MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
00mnacTsx 4enoBeYecKon
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKAECHUSA CTPOIo U
aHaJII/I3I/Ip0BaTB HOJIyT-IeHHI)Ie
pe3yabTaThl B 00JIaCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaATEMATHYCCKOI'O
JIOKa3aTeIbCTBA M aHaJIM3a
pe3yIIbTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

NmeeT ombIT paboTHI ¢ 3a7auaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MIPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
Ocnosnoii yposenwv 1 cemecmp
1 [TocnenoBareabHOCTH 15 15 16 JlomarrHee 3a1anue
2 OyHKIIH 15 15 16 JlomariHee 3ananue
KonTponbHas
pabota
3 [IpousBoanas GpyHKIIMU 15 15 16 JlomamHee 3amanue
KontponbsHas
paboTa
4 AnHanu3 GyHKIUHA ¢ 15 15 16 Jomainee 3aganue
MIOMOILBIO Konnoksuym
MTPOU3BOTHBIX
IK3amen 6
Hmozo 3a 1 cemecmp: 60 60 6 64

O6vem oucyuniunsvt (Mooys) 190
(6 ak. u.)
O6vem Ooucyuniunvt (MoOyasn) 5
(6 3au. eo.)
4. CopepxaHue IMCUMILTHHBI (MO1YJIs1)
Neni/m | HammenoBaHue paszjgesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM

AUCHUNJINHBI (MOLYJIs1)

Ocnoenoii ypoeens 1 cemecmp

1 ITocnenoBarensHOCTH OneMEeHTHI JIOTUKU. DJIEMEHTHI TEOPHUH MHOXKECTB. MeTo1 MaTeMaTH4ecKon
nnaykunu. Cymmuposanue. [locnenosarensnoctu. [penen
nocneaoBaTebHOCTA. KommekcHble uncna. @yHKIMK U UX CBOKCTBA.
MHuorousieHsl. PaninonaabHbie 1poOH

2 DyHKIUU [penen ¢pynxnuu. HenpepeiBHOCTH. Brruricnenue npeaenos. PaBHoMepHast
HenpepriBHOCTh. CpaBHeHUe QyHKIMH

3 [TpousBoaHas GyHKIUH ITponsBoanass — ocHoBHOE. IIpon3BoIHAs — NONOJIHHUTENBHO

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

IMOMOMIBIO IMTPOU3BOJHBIX

npou3BoHOM. [IpousBoanbie BeicnX nopsakos. [Ipasuiio Jlonurans.
UccnenoBanne GyHKIMH ¢ TIOMOIIBIO0 BTOPO Mpon3BoAHON. DopMmyra
Teiinopa. [lpumenenue ¢popmyisl Teitnopa. Mccnenosanue ¢pyHkuuii ¢
MOMOIIIBIO pou3BoaHBIX. [TocTpoenue rpadukos GyHkiuil. BekTop-

¢ynkuun. Kpussle. [locTpoenue KpuBbIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHuBepcuTeT  pacrnojaraeéT  MOJHBIM ~ HAOOpOM  JIMIIEH3MOHHOIO U CBOOOJHO
pacrnpocTpaHsieMOro MpPOrpaMMHOr0 oOecredeHus, BKIIoYasi MPOAYKThl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B TedeHHe BCero mnepuoaa OOy4YeHHs IOJIy4YaeT HWHIAWBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEeIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KAaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U 3a €ro MPEeIeIaMHU.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Ocnosnasa tumepamypa:

1. Unwun, B. A. Maremarudeckuii ananu3 B 2 4. Yacte 1 B 2 kH. Kaura 1 : yueOHuK mis
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 324 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-07067-
5. — Teker : snextponnsiii // OOpaszoBarenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

2. Unbun, B. A. Martemaruueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yuyeOHUK 11
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 315 c. — (Briciee o6pa3oBanue). — ISBN 978-5-534-07069-
9. — Teker : anekrponnsnii // OOpaszoBatenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

/Jlonoanumensvhasn numepamypa:
1. Kamnkaepa, JI. C. Maremarnueckuii aHaau3: TeOpus NpeaesioB, muddepeHIHaTLHOS

ucumcienue : yuyeOHuk ans By3oB / JI. C. KankaeBa. — 2-e m3f., ucnp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oopa3oBanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caifitr]. — URL:

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

2. Huxutuh, A. A. MaremaTuueckuil aHanu3. YTiayOsieHHbIN Kype : yUeOHUK U IPaKTUKYM
1utst By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-e u3f., ucnp. u gon. — Mocksa : 31areascTBo
FOpaiit, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHbsld  //  OOpazoBarenpHass  miatdpopma  IOpaittr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLIEH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENIbCKOM paboT 00yyaronuXcsl, IPelyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomereHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHbIE Ay JUTOPUH IS TPOBEACHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITETbHOM padOThl M MOMEIEHUS ISl XpaHeHHs U TPOPUIaKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIyXKallUMU JJs MpeACTaBleHusl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne quCuIInHbI (MOYJIs1) 00ECIIeYnBaETCS B YICOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;
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—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;

— CIeNUaTu3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYyTI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUI. WUCHOJIb30BaHUS WHBAJWJAMH W JIMIIAMU C OTPAHUYCHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHEeM  JOCTyNa B JJCKTPOHHYH  HH(GOPMAIIMOHHO-0O0pa30BaTEbHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPO(ecCHOHAIBLHBIM 0Oa3zam
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccpblika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbIi cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccuiickoit @eneparum

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

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

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

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa30BaTeIbHBIX PECYPCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | nuuensuonuoe
Bpay3zepsbI:
SAnnexc.Bpaysep OTEUECTBEHHOE | CBOOOHO pacnpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOHO pacIpOoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
IporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4€Ta BPEMEHM:
Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrtembl ynpapjeHHus1 0a3aMHi JaAHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | mnuensmnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe
CnpaBo4YHO-IPABOBBIE CHCTEMBI:
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Koncynerantllntoc: cipaBouHO-TIpaBoBas OTEUECTBEHHOE | JIMIICH3UOHHOE

crcTeMa

Cpe/cTBa AHTHBMPYCHO# 3aLUTHI:

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

Cpennbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThbI MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeToanuyeckue H OlleHOYHbIE MAaTEePHAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHUNIMHBI (MOIYJIA)

B mponecce uzyuenus nucuuruiHbl (Monyins) «Maremarudyeckuil ananu3. Yacte 1» B
paMKax TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH B KaXKJIOM CEMECTPE HCIOJIb3YIOTCS TaKU€ BUIBI
yueOHOM paboThl, KaK JEKIUs, CEMUHAPBI, KOJNIOKBUYMbI, KOHTPOJbHBIE PaOOTHI U JIOMAIIIHUE
3a/IaHMsl, a TakXKe Pa3JIMYHBbIE BHUBI CAMOCTOSTEIBHON pPabOThl OOydYaIOIIMXCA MO 3aJaHHUI0
npenojaBaTenisi, HampaBlIeHHbIE Ha pPa3BUTHE HABBIKOB MPOGECCHOHATBHONW JIEKCHKH,
3aKperUIieHUE MPAKTUIECKUX MPO(HECCUOHATBLHBIX KOMIIETCHITUH, MOOIPEHNE MHUIIUATHUB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCsl BECTH KOHCIEKT JIEKIMH: KpaTKO M CXEMaTH4YHO
(UKCUPOBaTh OCHOBHBIC WJICH, BBIBOJABI W OOOOIICHWS JEKIMW; BBLICTSATH BAXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaThCsi B MaTepuaie He YAaercs, cieAyeT chopMyIHpoBaTh BOINPOC U 3a4aTh €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJCTBOM IpENojaBaTesis, TIA€ CTYACHTbl AaKTUBHO Y4YacCTBYIOT B 0OCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxaeHuu. Takxe MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO TTOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

KOJZJIOK‘BM)/‘M — YCTHBIC OTBCTHI Ha BOITPOCHI, CIMCOK KOTOPBIX M3BECTCH CTYJICHTY 3apaHeC,

B nmponecce MOATOTOBKU K KOJUIOKBUYMY HCOGXOI[I/IMO MpOoaHaJIN3npPoOBaATH y‘{e6HBIe
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘Ie6HI/IKaMI/I U JONOJHUTCIBHBIMHU HMCTOYHHMKAaMMH,
AKIICHTHUPYSIT BHUMAHUC Ha KIIHOYCBBIX TEMax. P CKOMCHAYCTCA CO3JaTb CTPYKTYPHPOBAHHBIC
KOHCIICKTBI, BBIACIAA OCHOBHBIC HJIC€HU, TCPMUHEBI 1 CbOpMy.TII)I.
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Konmponvnas paboma — nucbMeHHas paboTa ¢ Ha0OpOM 3a/1a4, KOTOPbIE HY>KHO PELIUTH 32
OTPaHUYEHHOE BPEMSL.

Ilenb KOHTPOJIBHOW pabOTHI - MOJYYUTh CIIELUAIBHBIE 3HAHUSA 110 OJHON WM HECKOIBKUM
TE€MaM JHUCLUUIUIMHBI (MOAYJIS) U IPOJEMOHCTPUPOBATh HABBIKM UX IMPAKTUYECKOTO IPUMEHEHMS.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille yCBOUTH Marepuai. Mcmonab30BaTh pa3iuyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJICIbHBIX TEM U BOIIPOCOB YUYEOHOMN AUCHUILINHBI (MOIYJIS).

B niporiiecce camMmocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOJEHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHITIOJHEHHE YUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuminHae (Moay/ao) «Maremarudyeckuii anaamns. Yacrp 1»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIECTBIISICTCS B BUJE TEKYILETO0 KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu B
Ka)XJIOM CEMECTPE.

[IpomexyTouHasi arrecTamusi MO JUCIUIUIMHE (MOAYNIIO) B KaXKIOM CEMECTpe
OCYIIECTBIsIeTCE B (opMmMe IK3amena, TpPU DTOM TIPOBOJIUTCA OIICHKA KOMIICTCHIIHH,
c(hOpMHUPOBAHHBIX TIO TUCIUTIIIUHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUU
UCTIONIB3YETCS JIECATUOAIUThHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON MIKAJION CIIETYIOIINM 00pa3oM:

[ecatudannbHas IlarudanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OllEHKA OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OTtnuyaHO CTyIeHT NOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JI0KCHHBIMU B
9 OTJINYHO pabodeii mporpamme, U TiIyOOKO OCMBICHISIET AUCHUIUTHHY. OH
) OTIMYHO CaMOCTOSITEIIBHO M JIOTHYECKH TIOC/IE0BATEIbHO OTBEUALT Ha

BCE€ BOIPOCHI, aKIEHTUPYs] BHUMaHUE HAa HanOoJiee BaXKHOM.
YMeer aHanM3MPOBaTh, CpPaBHUBAThH, KIACCU(PUIIMPOBATD,
0000IIaTh, KOHKPETU3UPOBaTb M  CHCTEMAaTU3UPOBATH
WM3YYEeHHBI MaTepual, BBIAENSS KIIOYeBbIE MOMEHTHl H
yCTaHaBIMBas IMPUYMHHO-CIEICTBEHHBIE CBs3M. YeTko
(dbopMynupyeT ~ OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHAIM30B W JAPYTHUX HCCIEJOBAHUN, a TaKke
pemaer cioxHbele 3anaud. CTyJIeHT XOpOoIIO 3HAKOM C
METOJIaMH HCCIIEIOBAHMS, HEOOXOINMBIMH JIJIS IPAKTHIECKOM
JESTebHOCTH, U YMEET CBS3bIBATh TEOPETHUECKHE aCTIEKThI

JHUCITUITINHBI (MOI[YJ'UI) C MMPAKTUYCCKUMMU 3aavYaMU.
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Hecarudamnpuas) IlaruéannbHas O01asi xXapaKkTepucTHKA pe3yJabTaTa 00y4eHus Mo

OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
7 Xoporio CryneHT o0nanaeT 3HAHUSAMY MPEAMETa MOYTH B TOJTHOM
6 Xoporo obbeMe paboueii mporpaMMBI M CAMOCTOSATEIBHO, TOTHICCKU

[IOCJIEZI0BATENIBHO M BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymMmeeT aHAIH3UPOBaTh, CPABHUBATH, KIacCH(DUITNPOBATH,
00001aTh, KOHKPETH3HpPOBaTb U  CHCTEMAaTU3UPOBATH
M3YYEeHHBI MaTephal, BBIIENAS €ro KIF0UeBble acCIeKThl U
yCTaHaBJIUBast MIPUYMHHO-CJIEICTBEHHBIE CBA3H.
®opMyIHpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3ynbTaThl aHANHM30B W IPYTHX HCCIEAOBAaHWH, a TaKxke
pelIaeT CIOKHbIE CUTYallMOHHBIE 3a1a4u. CTyJeHT XOpOouIo
3HAKOM C METOAAMH HCCIEeIOBaHMs, HEOOXOIWMBIMU IS
MIPaKTHYECKON  NEATEeNbHOCTH, W  yMEeT  CBA3BIBATh
TEOPETHUECKHE AacCHeKThl NpeaMeTa ¢ MpaKTHYECKUMHU

3aJavdaMu.
5 YnoenerBoputensHo | CTyneHT o6maaaeT 0a30BBIMU 3HAHUSMH 10 TUCITUILTHHE, HO
4 YV 10BIETBOPHTELHO | HCIBITBIBACT TPYAHOCTH I[P CaMOCTOSITE/IbHBIX OTBETaX MU

UCHONB3YeT HEeTO4YHbIe (hopMyIMpOBKU. B Xome oTBETOB OH
JOIycKaeT OIMIMOKY, Kacaromuecs cyTu BompocoB. CTyneHT
CIOCOOEH pelIaTh TOJIbKO CaMble IIPOCTHIC 3a1aul U BIIaJIeeT
JIUIIB MUHUMAaJIbHBIM HAOOpOM METO/I0B UCCIICAOBAHMUSI.

3 He cnan CryneHT He OBIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHIA 110

He cnan MPEeIMETY U HE MOXKET OTBETUTh Ha BOIPOCHI, AaXKE €CIHU

He cnan npenoagaBaTeiib 3a1acT JOITOJIHUTCIIBHBIC HaBOJAIIHUC

BOTIPOCHI.

Juctumimua (Monynb) «Matematnueckuid aHanu3. Yacte 1» B KakIOM ceMmecTpe
OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoaunyectBo Onucanune

Jomamuwue 3aganns | 20% 14 Habop 3amad o remam Henenn

KonTponbHbie 30% 2 [Mucermennas padota ¢ HabOpoM 3a/1a4, KOTOPbIE HYKHO

paboThI PELIUTh 3a OTPAaHHYEHHOE BPEeMs

Komnnmoxsuym 15% 1 YCTHBIE OTBETHI Ha BOIPOCHI, CIUCOK KOTOPBIX U3BECTEH
CTY/ICHTY 3apaHee

OKk3ameH 35% 1 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 332 OTPAaHUYEHHOE BPEeMS

®opmyJia pacyéTa UTOrOBOM OLEHKHU MO JAUCHUIIMHE (Moay/0) «MaTeMaTHYeCKH
ananu3. Yacts 1»: «0,2x% cpennee 3a nomaminue 3aganus + 0,3 X cpeqHee 3a KOHTPOJIbHbBIE
pabotsl + 0,15 x kowmokBuyMm + 0,35 X sK3aMeH».
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)
IIpumepHbIe TeMbI 11l KOJUIOKBHYMa

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 orpaHHuEHHBIX (GYHKIIHI, CyMMe OrpaHUYEHHOMI
HEOTpaHUYEHHOU (HYyHKIUI
JlokazaTenbcTBa
Teopema 0 cyMMe orpaHHueHHBIX (QYHKIIHI, CyMMe, OTpaHHYEHHOMN U
HEOTrpaHUYEHHOU (HYHKIUI

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

Tema «IIpenen nocienoBaTEILHOCTI

Onpenenenus
[Ipenen mocnenoBaTeNbHOCTH paBeH a € R, +oo, —o0, 0o
£-OKPECTHOCTh TOYKH
BeckoneuHno OoJjipIas MOCIeAOBATENLHOCTh

Tema «Cxoasimmecs IociaeI0BaTEILHOCTH

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 cBSI3H MOCIIEA0BATENFHOCTH, €€ Tipeiesia 1 OECKOHEYHO MaJIOi
MOCJIE0BATECIIBHOCTH
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
MOCJIEN0BATEIbHOCTEN
Teopema Beliepuitpacca o npezaeie orpaHH4eHHOM MOHOTOHHOM
MOCJIEI0BATEIbHOCTH

JlokazaTenbcTBa
Teopema 006 OrpaHMYEHHOCTH CXOJSLICHCS MMOCIIE0BATEIbHOCTH
Teopema 0 €IUHCTBEHHOCTH Mpe/ea MoCae0BaTeIbHOCTH
Teopema o cBs31 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCIIE0BATEIbHOCTH
Teopema o CBSI3H IMOCIIEA0BATEILHOCTH, €€ Tipeiesia 1 OECKOHEYHO MaJIOi
MOCJIE0BATEIHLHOCTH
CaoiicTBa OECKOHEYHO MAJIbIX MOCIEAOBATEILHOCTEN
Teopema 00 apu(METHUIECKUX OMEPAUAX CO CXOMSIIUMUCS
MOCIIEA0BATEILHOCTIMU
Teopema o0 3a)kaToii MOCIEI0BATEIILHOCTH
Teopema o mpeneabHOM MEPEXo/ie B HEPABEHCTBAX IS
nociea0BaTeIbHOCTEN

Tema «Hwucio e»
OrnpeneneHust
Yucio e (yepe3 mpeael Mmociaea0BaTeIbHOCTH )

Tema «HenpepbpIBHOCTh (DyHKIIMN»

OrnpeneneHust
[Ipenen pyHKIMH B TOUKE ciieBa (crpaBa)
@OyHKIMS, HENPEPbIBHAS B TOUKE (HENPEPBIBHASI CIIPABa WM CJIEBA B TOUKE)
Tunsl Touek paspbiBa: yCTpaHUMBIH, IIEPBOTO POAA, BTOPOro poja
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 «lIpenen pynkunu (Hayano)»

Onpenenenus
[Tpenen ¢pyakuu (Ipu X — +00, X — —00, X — 0)
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 «[Ipenen pyHKIMU (IPOAOIKEHUE )Y
Ornpenenenust
[Ipokonoras &-0KpeCTHOCTb TOYKHU
[Ipenen ¢yHkuu npu X — XQ
beckoneuno Gosnbmas (Majnas) GyHKIHUS
ACHMIITOTHI: BEpTUKaJIbHbIE, TOPU3OHTAIIbHBIEC, HAKIIOHHBIE

Tema «CpaBHeHHE (QYHKIHI: 0-Malloey
Onpenenenus
0-Majoe
DopMyITUPOBKHU
CaoiicTBa 0-MaJIOro
JlokazarenbcTBa
CaoiicTBa 0-MajI0ro
Tema «CpaBuenue ¢pyHkumii: O-00bIoey»
Onpenenenus
O-6oub10€
Tema «CpaBHeHue (PYHKIUNA: aCUMIITOTUYECKAs] SKBUBAJICHTHOCThY
OrnpeneneHust
DKBUBAIECHTHOCTH (acummnToTHueckas ) pyukiwmii (f ~ g mpu X — X0Q) —
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 xlilgll_o f(x) = +oc.

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 IlITonbIa

JlokazarejbcTBa

9) CaoiicTBa OECKOHEYHO MAJIBIX MTOCIIEI0BATEIBHOCTEN

10) Teopema 0 MPOMEKYTOYHOM 3HAYCHUU HENPEPHIBHOW (DYHKIUH

11) Teopema 06 oOpaTHOH (YHKIIMU

12) Bceskas mu cxonsmasicst mociieIoBaTeNIbHOCTh orpanndeHa? Besikast Tn orpaHHYeHHAs
MOCIIE0BATEIBHOCTh CXOAUTCS?

13) CymecTByeT Jin OCIIEI0BATEIBHOCTD X TaKasi, 4To

DNEeKTPOHHBIA JOKYMEHT



a) lmz,=acRunpnatomv¥nelN z, <aq;
n—oo
6) lim rp,=acRunpuatom¥n e NIk >nIl>n: r < a.r > a?

n— 0o

14) [lns HeKoTOpO# NocnepoBaTensHoCT { Iy, } cywecteytot uncna a € (0; 1) u €' > 0 Ta-
kne,uto ¥n € N |, — x| < Ca™. MoxHo nu yTeepxaaTh, UTo nocnegosaTenb-
HocTb { Iy, } cxo,qmcq?|

i s i s

IS IS

KonTtpoabsnas padora Nel

1. Tycts f(x)=(x—5)%, X ER.
a) Haiimu .
6) IlycTs GyHKIms g TakoBa, uto (f o g)(x) = 8x°. Haiinu g.

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

a) 3anumm 061acTh ONpeaeeH!s U MHOKECTBO 3HaueHuit o6paTHoil Gpynkium f !,
6) Hapucyit acku3s rpaduxka f 1.

3. [an rpaduk ¢pynkuuu y = f(x). Pacemorpum dynxmuro h(x) = f(1 — 2x) + 3.

3 2 1

a) CrioBaMu OIHUIIM MOCJIEI0BATENIbHOCTh Npeo0pa3oBaHuil 11 mocTpoeHus y = h(x).
6) Hapucyii acku3 rpaduka ¢pynkuun h(x).
1
4. Hapucyit scku3 rpapuka GyHkuuu y(x) = arccos \ 72 o712 Ha OCHOBE aHaJIu3a

HHTCPBAJIOB MOHOTOHHOCTH.

DNEeKTPOHHBIA JOKYMEHT



5. Cnenytomiee yTBepkaeHUe BepHO Miis QyHKIMH f:

3C: Ve D(f)Jac D(f): |f(a)- flz)| <C
Crnenyet nmu orcrona, uro Gyuknus f(x) orpannueHa? OO0CHYH CBO OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCTISI0BATSIBHOCTH {an}:
YO >03keN:dn>k: |an| < C
Cremyer 11 OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpanndyeHa? OOOCHYH CBOM OTBET
An? +6n + 13
7. JloKaxH, 4TO MOCICAOBATEIBHOCTD an =~ 5 — =

ABJISICTCS BO3PACTAOILEH, HAUMHAsl C HEKOTOporo Homepa N.
KonTtpoabnas padora Ne2

Mycte f(x) = (%)‘3 +7,re R

a) Haingn 1.
1 6) MycTb dyHKuns g Takosa, uto (f o g)(x) = 8x2 + 15. Haitam g.
2. Jlan rpaduk dpyakuu y = f(x). @yHknus onpeaenceHa nmpu —5 < X < 4.

y -

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

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

Y

7

a) CiioBaMU OIHUIITH TOCIEI0BATEILHOCTh MPE00Pa30BaHMA Tl TOCTpoeHHs y = h(X).

6) Hapucyii ackus rpaduka pynkuun h(x).
1
(I-? + 2z + 2)

DNEeKTPOHHBIA JOKYMEHT



4. Hapwucyii ocku3 rpaduka GyHkum y(x) = arcsin

Ha OCHOBE aHaJIM3a MHTEPBAJIOB MOHOTOHHOCTH.
5. Crnenyromiee yTBepxkaeHue BepHO st GyHKIUH f(X):

6.

YO >03acR: 3z >a: [f(zx) <C

Crnenyet nu orcrona, uro Gyuknus f(x) orpannyena? OO0CHYH CBOW OTBET.
Crenyroliee yTBepKACHUE BEPHO IS MTOCICI0BATSIBHOCTH {an}:

3C>0:¥YneNIkeN: |ay-ax| < C

Crnemyer 1 OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOW OTBET.

HpI/IMepHLIe JAOMAIIHUE 3aIaHUA

JlomaiHee 3a1anue

YacTuuHbiil npepen

R
R

0,5 6anna
Haiiau ace YacTuuHbIE NPeAenbl NOCNeAoBaTeNbHOCTH 2, = ([—1)" + 1) 7.
16ann

WMaeectHo, uto lim g = o, lim r3; ) = 4, lim 2352 = 7. Jokaxw, 4To y nocne-
k300 kevoo [

[OBATENLHOCTH {1y, } HET YACTHYHLIX NPEAENOB, CTMUHLIX OT (&, (1 1 7.

Teopema bonbuaHo-BehepwTpacca

[ —
3A0AMA 3

» o —
3AOAMA 4

0,5 6anna

MpuBEAKM NPUMEP NOCNEAOBATENEHOCTH, MMEIOLLEN POBHO 7 YacTWYHbIX Npeaenos. OTeeT
0BOCHYH.

1,5 6anna

Y nocnepoBaTensHocTH { o, | nognocneposatensHocth {agy }, {ag,—1}, {03} cxopar-
ca. [okaxu, uto {a, } cxogutea.

BepxHHMA U HUXKHWA Npepens

PP
AANAYAS

Kputepuit Kow

P —
3A0AYA G

o —
3AAYAT

o —_—
3A0AYA R

- —
3AAUA S

Yucno e

o ————
3AOAMA 10

P —
3AMANAN

1,5 6anna
[nr nocneposatensHocTn {r, } Haigu lim x,, lim @, supx,, inf ., ecnu:
n—ec n—o0 neN nel

- (=1t 14 [_|]-‘*" (cosmnr — 1)n + lnn

g 6)
a1 n 5 " lul2n
f" NpoeepuTte & Colab
W CXOOUMMOCTHU NOCNenoBaTeNbHOCTH
0,5 6anna
JLokaxu, 4To NoCNefoBaTeNbHOCTL (i, = [—1]”(1 + ,]—‘)" pacxogurcs.
2 6anna

Viccneflyi NoCne/IoBaTeNLHOCTE {1, | Ha3 CXOAMMOCTS, UCMIONB3YR KPUTEPUA Kowwm:

n vy
a} -l)z:zmi 6) -J'H:ZA‘-
k=1 k=1

1,5 6anna
lpUBEAM NPUMED Takoi PACXOARAWEACH MOCNefOBATENLHOCTH {a,}, YTO AnA nGoro
p € Mevinonkeno lim |an.p — an| = 0.
n—o0
16ann

BepHo nu, uto ecnm Ve > 03N Vo= N
{0} byHpavenTansHa?

Ipy — &y < £, TO NOCNER0BATENLHOCTE

16ann

[Jokasku, 4T0 NOCNeAoBaTENEHOCTE iy,
Mt
Un

"
(1+ %) CTporo Bo3pacTaet. [InA aToro gocTa-

TOMHO NOKasaTk, 4To > 1L

2 6anna
Haiigw npegens:

2n-3
2n+5

a} lin_x_(l + ;lg)”; 8) lim ( )”;

2n+3

1

5)

. in
lim (3°=3 o lim (1 =)

n—toc

OJEeKTPOHHBIN JIOKYMEHT



JlomaiHee 3a1anue

Mpepen ¢pyHkymmn no Kowwn

i 3A0AYA 1T 0,5 6anna

Mo 33AaHHOMY 3HAUEHUIO & YKaXn MakcumansHoe § Takoe, uto npu Beex r € U5(2) Boi-
NONHAETCHA HepaBeHCTBO

ecnme = 0.01.

% 3ALAYA 2 0,5 6anna

[Nokaxu, ucnonsays onpeaenexue npegena no Koww, uro lim
r—1

- —_—
3A0AYA 3 0,5 6anna

e

4

2 L
N/
2 3

-1 3 4 5°

PucyHo!
Ana dyHKuMn f, rpaduk KOTOPOIt M30BPaxXeH Ha PUCYHKE, YKaXN 3HAYEHWEe Kaxaon u3
BEMMUUMH HUXKE, ECNIN OHO CywiecTayeT. ECNu ero HeT, 06BbACHH, nouemy.

a) liu_xnf(.r); ) f(0); x) liu;}f(r);
6 lim f(r); a f(2-0) 3) f(2):
o lim fl=) o f(2+0); W lim f(z)

3 3ALAYA 4 1,5 6anna

Copmynupyit B KBAHTOPaX U HEPABEHCTBAX:
a) lim f(z)=0; ) lim f(x)=+4oc; A lim f(z) #oco;
x50 v 2b-oc

240"
lim f(x) # +o0.
x »200j( ) /

6) lim f(z)=oc; r ]imnf(.r) #0; €]
=00 z-+

i 3ANAYA 5 0,5 6anna

[lokaxu no onpeaenexuio npeaena no Koww (To ects no onpeaenexuio 2?), 4to

| wex dl
a) lim —=—oq; 6) lim — = +4oc.
£-0 T 40T

—_
JALAYAE 2 6anna

[Hokaxu cBOACTEA Npeaena GyHKumA:

a) Ecnmy GyHKUMM ECTh KOHEUHBIM NPEAen B TOUKE, TO OHa OrpaHNYeHa B OKPECTHOCTH

ATON TOYKK,
6) Mycrs 3 lim f(x) = A R\ {0}. Torga AU5(xg), B koTopoit f(1) umeet ToT xe
T—Th
aHaK, 4o A
8) Myersd lim f(x) = A€ R {0} Torpa 3Us(xr), & koTopoi ﬁ orpaHudeHa.
e

Mpenen ¢yHKUMKM no MenHe

" —
SAOAMAT 0,5 6anna

Dokaxw, uTo y byHkumm f () = sin(3r) He cywecTayeT npegena npu o — +0c.

Bbluucnexue npegencs

= JANAYABR 0,5 6anna

Beiuncaun lim
T

' IAAYA S 1,5 6anna

2 1

8 I vr+8-2
bIYHCAN LI ——/————.
=0 T+ 2 — 1

* BANAYA 10 1,5 6anna

MlyeTs dyHKUMM [ 1 i HE UMEIOT Npeaena B ToUKe (). CNeyeT M OTCIOAR, HTO YHKLMM
J+gwnf - gue umeor npegena?

—
3AMAYATI 1,5 6anna

Myets 3 lim f(x) € R, 3 lim g(x). Crenyet nv otciopa, uto:
T Py

1 3}1'}111“(f(-")+0‘(")3i 2) leglv-”f.f'(-ﬂ-.'f[-r))?

OJEeKTPOHHBIN JIOKYMEHT



JlomaiHee 3a1anue

MoHsaTHe Npon3sogHON

S —
3A0AYAT 16ann

Monb3ysce or Hanau r byHKUMIA:
s |8y ylx) =
1

sanna | 6] T)= =i
) y(r)= 5

sanna | B) y(x) = cosx.

| ' 3ANAYA 2 16ann

n yi1 Ha auddep p B Touke = = () dy 0

1
xsin—, ecmx #0,
x

y(z) =

0. ecnmx = ().
LOuddepeHumpyemocTb U HenpepbIBHOCTb
| g 3AfAYA 3 16ann
Haitgn f'(0) v [} (0) ana dyrkumn f () = & — |2|.¥ 7 Ha A b
yHkumio f () 8 Touke = = ().
.——
I 3A0AYA 4 16ann
Wccneayit dyHkumio y(r) = | cos x| Ha auddep py , TO €CTh. , B KaKux

TOWKaxX OHa AuddEpeHUMPYEMa, @ B Kaknx — HeT.

FeomeTpuyecKuit CMbICN NPOU3BOAHOM

| = 3ARAYAS 16ann
. 2

3anuwm y Takon K y=4-1z°

a) WUMeeT yron HaknoHa ¢ ocsio Or, pasHbiit 37/4;
6) napannenskHa npsmoit y = 21 — 3.

| = 3ANAYA 6 16ann

ConocTasb rpaduk kaxaon GyHKuMM ua (a)—(r) c r eer HOW 13 -V,
Yy Yy Y Y
\ﬂ 0 \ = 0 z 0 @ 0 1‘
Y

Pk [ 1\
% / W
0 ’\ e [ o] \

MpakTUYeCKUit CMbICN NPOU3BOAHOMN

s 3ALAYAT7 1,5 6anna

May BbINaN U3 OkHa 6e3 HavanbHot CKOPOCTU ¢ BbicoThl 1 = 122.5 M. Hainau:

a) CKOpOCTb MAua yepes 2 CeKyH/bl NOCNe Hayana noneTa;

6) CKOPOCTb MfiUa B MOMEHT, KOTAA OH YAAPUTCA O 3eMAI0.

CuwnTai, YTo PaccTosHUe, KOTOPOE MAY NPONETUT 3a Bpema 1, pasHo s(f) = 4,942 (s na-
MepsieTca B MeTpax, { — B CekyHpax).

" Sanaias 1,5 6anna

CTOMMOCTb NPOM3BOACTBA 2 eAMHUL ToBapa 8 py6nsix paeta C' () = 5000 + 10z 40,0522,
1. Haitgm cpepHioro ckopocTb uameHenna (', KOraa yposeHb NPOU3BOACTBA UIMEHWUNCA:

a) cx =100 g0 x = 105; 6) cr=100g0x = 101.

2. Haitgy mri Y10 CKOPOCTb U C, korpa yposeHb npomseoacTea = = 100.

OcHoBHble npaeuna guddepeHumpoBaHus

PO ——
3A0AYA 9 0,5 6anna

Haitam npon3sogHyio yHKUMM Ha MHOXECTBE €& CyLIeCTBOBaHUSA:

a) y(x) = cos % 6 y= cosd .

" sAnauATo 1,5 6anna

Haitam nponssoaHyio yHKUMM Ha MHOXECTBE €€ CYLIeCTBOBaHUSA:

r) y(r) = rarctg\/T;

a) ylz)=
arceos
6) ylx) A ylz)= ATCS
8) y(r) =xtg’x + logga%; e) ylr)= (22— 2.r)r"2.

OJEeKTPOHHBIN JIOKYMEHT



3ajanus AJ151 NPOMEKYTOUYHOM aTTeCTAlUM M0 JUCHMILIHHE (Moay 10) 1 cemecTp

Ne n/m

3amanme

OTtBeT

Komnerenmus

Haitnu npenen

lim (22 +1).

r—2

OTBeT 3anuiy B BUJIE AECATUIHOMN IPOOH, OKPYTIIUB /IO IBYX
3HAKOB I1OCJIE 3aIISTOH.

5,00/5.00

OIIK-1

Haiinn BepTHKaNBbHYIO aCHMITOTY (DYHKITHH

OTBeT 3alMIlIHd B BUAE X = a, I7I€ & — YUCJIO.

Il
(USSR )

><><>ﬁ><

A.
b.
B
r

[IK-1

Haiinu npenen

2n

¥l

lim
n—oon 4+ 1

OTBeT 3anuiy B BUJIE AECATUIHOM IPOOH, OKPYTIIUB JIO IBYX
3HAKOB I10CJIE 3aIISITOM.

2,00/2.00

OIIK-1

Haiinu npenen

) r—1
lim ———.
r—1 3[;1‘ — 1)

OTBeT 3anuiy B BUJIE AECATUIHOM IPOOH, OKPYTIIUB JIO IBYX
3HAKOB I10CJIE 3aIISITOM.

0,33/0.33

[IK-1

[TocnenoBaTenbLHOCTh 3a1aHa ypaBHEHHEM: an = N? + 2025,
SBnsercs nu oHa:

A. Bospacraroreii;
Bb. VYoOwiBaromiei;

[K-1

DNEeKTPOHHBIA JOKYMEHT




B. He MOHOTOHHOM.

Haiinu Touky sxctpemyma Gynkmun Y(X) = X2 — 4X + 3

[IK-1

Omnpenenu NpoMeKyTKH yObIBaHUS (PYHKIMN
f(x) =x3 — 3x2+ 2.

A. (—o0; 0)

B. (2;+o0)

B. (—; 0) U (2;+0)
r. (0;2)

OIIK-1

Haiinu MmakcumansHOe 3HaYeHUE QYHKIMH
f(x) = 5xe! ™

Ha otpeske [0; 3].

A
b.
B
r

O N o1 w

IK-1

Haiinu Bropyro nponssoanyro Gpynxmuu f(x) = x*+ In(X) B
TOUKE Xo = 2.

OTBeT 3anuily B BUJIE ACCATHYHON APOOH, OKPYTIIHMB JI0 IBYX
3HAKOB I10CJIE 3aIISITOM.

47,75/47.75

OIlK-1

10.

Haiinu Touky pa3pbiBa GyHKIUH

22— 4

I =5

Bri0epu npaBUIbHBIN BapHaHT OTBETA!

A x=2

b. x=-2

B. x=2ux=-2

I'. ®dyHkuus HenpepriBHA

[K-1

11.

Hana dynakus

OIIK-1

DNEeKTPOHHBIA JOKYMEHT




rz+1, ecmx <0;
flzx)=<Kar+b, ecml<z<2:

20+ 3, ecnmx = 2.

Bei6Gepu Bce mapbl 3HadeHui @ u b, mpu kotopbix dykiust f
HernpepbiBHA Ha R.

A.a=2,b=0;
b.a=3,b=1;
B.a=1,b=1;

a=3,b=0.

12.

Paccuuraiite npenen nocnenoBarenbHocTy {n/(n+1)} npu n,
cTpeMmsieMcsi K 06CKOHEYHOCTH

OIIK-4

13.

Onpenenure cymmy niepBbeix 10 wieHOB apudmeTndeckon
MPOrPECCUH C PA3HOCTHIO 2 U MEPBHIM WICHOM 1

55

OIIK-4

14.

Berancnute npenen gpynkuun f(x) = (x*2 - 1)/(X - 1) npu X,
cTpemseMcs K 1

OIIK-4

DNEeKTPOHHBIA JOKYMEHT
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