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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas nporpamma aucturuinael (Moayss) «Maremaruueckuit ananu3 (muiaot). Yacte 1»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIBIOTEpHBIE HayKH, npoduiib MaTemaTHKa M MCKYCCTBEHHBIN MHTEJUIEKT, YTBEP>KICHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenue nucuuruinnbl (Moayis) «Marematudeckuid ananu3 (musiot). Yacts 1» sBisiercs
OCHOBOI1 JUIsl MHOTUX JPYTUX MaTeMaTHYeCKUX JAUCUUIUIMH U HayYHBIX HAlpaBiICHUM, BKIIOYas
¢u3uKy, SKOHOMHUKY W HHXEHEpHbIE HayKd. JIMCIUIUIMHA pa3BHBAET aHAIUTHYECKOE U
KPUTHYECKOE MBIIIJICHUE, YTO SIBISICTCS BA)KHBIM HABBIKOM JJISi PEIICHUS CIIOKHBIX 3a7ad B
pa3IMYHBIX cdepax.

MecTo AMcHUIINHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuuruimHa (MOAyJIb) BKIIFOUSHA YYEOHBIH IUIaH MO MpOrpaMMe MOATOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka ¥ KOMIIBIOTEpPHBIE HAayKH, HPOQHIH
Maremarnka u I/ICKYCCTBCHHBIf/'I HHTCJIJICKT M BXOJUT B O6$I3aTCJII)HyIO gacTh bioka 1, KakK
JHMCLUITIMHA 110 BEIOOPY.

Hucnunnuna (Moyiib) uzydaercs Ha 1 kypce B 1 cemectpe.

Hucnuninaa (Monyns) «MaTeMaTHUecKHid aHaiM3» HMMEET JBa YPOBHS MOATOTOBKH:
OCHOBHOH Y MWJIOTHBIN OTOK. OOyuarommecs pacrpenensoTcs Ha COOTBETCTBYIOIINE YPOBHH I10
UTOTaM BXOJJHOTO TECTUPOBAHUS 10 AUCHHUILTHHE (MOAYIIIO).

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJs): B (OPMHUPOBAHUU TIIIYyOOKOTrO MOHHUMAaHMS
IIPEJIEIOB, HENPEPBIBHOCTH, IPOU3BOAHBIX U HHTETPAJIOB, a TAKXKE UX IMPUMEHEHHUS B PA3IIUYHBIX
001aCTAX HAYKU U TEXHUKH.

3agauu n3yyeHus JMCHUIIHHBI (MOAYJIfA):

— (¢opMuUpOBaHHE TOHMMAHUE TEPMHHOB, OCHOBHBIX TEOPEM, CBS3aHHBIX C
UCCclieIoBaHUEM (YHKIUU Ha SKCTPEMYM U BBINYKJIOCTb, IIOCTPOCHUE IPahUKOB QYHKIUN U UX
AHaJIU3 C TOMOIIBIO IIPOU3BOIHOM;

— oOyuyeHue HaBbIKaM BBIUMCICHHUS IIpelena IOCIeI0BaTeIbHOCTH U (YHKLHUH,
uccieoBaHus PYHKIIMU Ha HEMPEPBIBHOCTH U TU((HEpEeHIIMPYEMOCTb;

— TMpUMEHEHHUE IMPOU3BOJIHBIX K HCCIENOBaHMIO (YHKIMNH M TMOCTpoeHue rpaduk
bynkuui, npumenenue Gopmyisl Telaopa K HaX0XKISHHUIO NTPEIEIOB U JPYToe.

B pe3yabTare ocBOeHUSsI TUCHMILIMHBI (MOaYJis1) B 1 ceMecTpe 00yUYalonuiicst 10/1KeH:

3HamMb:

— OCHOBHBIE TIOHATHS MOCJIEA0BATENLHOCTEH (IIpe/iesl, MOHOTOHHOCTb, OTPaHUYE€HHOCTh )
u pyHKIMH (00J1aCTh OMpeieNieHUs, CBOMCTBA, KJIacCCU(PUKAIIHS);

— olpenaereHre NPOU3BOJHON, €€ reoMeTpuuecKHil M (U3MUeCKUil CMBICIH, MpaBuia
QG epeHIMpPOBaHNUS;

— KpUTEpUH MOHOTOHHOCTH, HKCTPEMYMOB M BBINYKJIOCTH (YHKUIHH, (OPMYIUPOBKU
KItoueBbIX TeopeM (Pepma, Pos, Jlarpanxka);

— METOJIBI UCCIIe0BaHUS (DYHKIIMIA C TIOMOIIBIO MTPOU3BOIHBIX (HAXOXKIACHUE aCHMIITOT,
TOYEK Mepernda, HocTpoeHue rpaguKoB);

ymembp:

— BBIUMCIATH TIPEACIBI IOCIEA0BATEIFHOCTEH W (DYHKIWH, TpUMEHssI CTaHIapTHBIC
MIPUEMBI U TEOPEMBI;

— HaxOAWTh TMPOU3BOJAHBIC JJIEMEHTAPHBIX ¥  CIOXKHBIX  (YHKIWH, BKIIOYas
Jorapudmuueckoe AuddepeHurpoBaHue;
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— WCclenAoBaTh (PYHKIMH HA MOHOTOHHOCTH, DKCTPEMYMBI M BBITYKIOCTb, HCIIONB3YS
MIEPBYIO U BTOPYIO MPOU3BOJIHEIE;

— crpouth rpadukud (YHKIUH C Y4ETOM HUX CBOWCTB (ACUMMTOTHI, JKCTPEMYMBI,
neperuosl);

— pemiath NPUKJIAAHbIC 33/1a4l Ha ONTHUMH3AIHUIO C IIOMOIIBIO POU3BOIHBIX;

enademp:

— METO/IaMH aHaJiu3a CXOJMMOCTH MOCIEA0BaTeIbHOCTEN (KPUTEpUd KOIIU, CpaBHEHHUE,
3aMeHa IePEeMEHHBIX);

— TexXHUKOHN nuddepeHupoBanus CI0KHBIX U HESIBHO 3aJaHHbIX (DYHKLIHNIA;

— QJITOPUTMOM MOJIHOTO Hccien0BaHusl QYHKIIUU U TOCTpoeHUs e€ rpaduka;

— HaBBIKAMHM NPHUMEHEHHUS TMPOU3BOJAHBIX B (PU3MUECKHX M SKOHOMHUYECKHX 3aJayax
(CKOpOCTh U3MEHEHUS, MAKCUMH3aLIUs TPUOBLIN U JIP.);

— QaHaNM30M AaCHMIITOTHYECKOTrO TMOBEAEHUS (YHKIMIA U TMocienoBaTenbHOCTed (0-
CUMBOJIMKA, TIpeJIebl Ha OECKOHEYHOCTH).
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs MO
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U 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.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MPUMEHEHUE 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)
Iunomuwiii nomoxk 1 cemecmp
1 JleiicTBUTENBHBIC YUCIIA 15 15 16 JlomamHee 3amanue
U TIPEJIEIIbI
2 HenpepsiBHOCTD 1 15 15 16 JomaliHee 3a1aHue
mudepeHnrpoBaHue KoHnTponbsHas
pabota
3 Wnterpuposanue 15 15 16 Jomainee 3aganue
KontponbsHas
paboTa
4 Psinpr n 15 15 16 JlomarirHee 3amanue
(GyHKIMOHATBHAS KonnoxkBuym
CXOJIMMOCTb
Axzamen 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 TMCUUILTHHBI (MO1YJIs)
Neni/m | HammenoBaHue paszjgesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM

AUCHUNJINHBI (MOLYJIs1)

Hunommnwiii nomox 1 cemecmp

1 HelicTBurenpHble yucna u | Akcuomatuka R u koMiiekcHble uyncia. [Ipeaensl nocaeaoBareabHOCTEN U
Hpeaebl kputepuii Komu. Tononorust R: OTKpbIThIE/3aMKHYThIE MHOKECTBA U
KOMITAKThI
2 HenpepsiBHOCTS 1 HenpepsiBable pyHKIMYT 1 ux npenensl. CBoiicTBa GYHKIHIA HA KOMITAKTAX H
nmud dhepeHnrpoBaHne pacmmpenHas npsMas. [IpousBonHas, tuddepeHnral 1 OCHOBHBIE TEOPEMBI.
[TpaBuno Jlonutans, nonuHoM Teisiopa U BBITYKIOCTh
3 WuTerpupoBanue Heonpenenéuusplii uHTErpan: METObI U TEXHUKU. OnpenenéHHblii HHTErpalt:
KpuTepuu u cBoiicTBa. Teopema Hetorona—JleliOHMIIa 1 HHTETPAIIEI C
napamerpamu. HecoOCTBEHHBIC HHTETPAJIBI U KX CXOJUMOCTh
4 Psnel u pyHkumMoHabHAS | UKMCIIOBBIE PAJBI: CXOJAMMOCTD M IIPU3HAKH. Y CIIOBHAS CXOUMOCTh U

CXOOUMOCTD

Teopema Pumana. PaBHoMepHast cxoguMocTs QyHKIMK U €€ TpUMEHEHHE.
Crenennsle psjibl U TeopeMa CroyHa—Beliepmrpacca
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcuTter  pacrnonaraeT  MOJHBIM ~ HAOOpOM  JIMIIEH3MOHHOIO U CBOOOJHO
pacmnpocTpaHsieMOro MpOrpaMMHOT0 oOecredeHus, BKIIOYash MPOAYKThl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B Te4YeHHE BCEero mepuoaa OOy4YeHHsS MOJy4daeT HHAMBHIYaIbHbBIN
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 : yueOHuUK 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 ¢. — (Bricmiee oOpa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caifitr]. — URL:

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

2. HuxutuH, A. A. MaremaTnueckuil aHanu3. YTiyOleHHbINH Kype : y4eOHHMK 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 :
anekTpoHHbld  //  OOpazoBarenpHas  miarpopma  Opaiitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepHalbHO-TEXHHYECKOH 0a3o0if, 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.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0H 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 TOMELIEHUS JUIsl XpaHeHHs M TPO(UIaAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIyXKallUMU JJs MpeACTaBleHusl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne AuCUMILIMHBL (MOIYJIs1) 00ecrieunBaeTcs B yueOHbIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;
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—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;

— CIeNUaTu3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYyTI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCSI, B TOM YHCIIE IPUCIIOCOOTICHHBIE
JUI. WUCHOJIb30BaHUS WHBAJWJAMH W JIMIIAMU C OTPAHUYCHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM):

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
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 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. MeToanuyecKkue H OIleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHUNIMHBI (MOIYJIA)

B nponecce nzydeHus: TUCHUIUIMHBL (MOAYsl) «MaremaTudeckuil ananu3 (muiot). Yacthb
1» B paMKax TEKyILEro KOHTPOJISl YCIEBAEMOCTHU B KaXKJIOM CEMECTPE UCIOJIb3YIOTCS TAKUE BUJIbI
yueOHOM paboThl, KaK JEKIUs, CEMUHAPBI, KOJNIOKBUYMbI, KOHTPOJbHBIE PaOOTHI U JIOMAIIIHUE
3a/laHusl, a TaKXKe PpazIMYHble BUJbl CaMOCTOSTENbHONM padOThl O0OydarolUXCs MO 3aJaHUI0
IpernojiaBaTessi, HaNpaBJICHHbIE Ha pa3BUTHE HAaBBIKOB INPO(ECCHOHANBHOM  JEKCHKH,
3aKperyieHNe MPaKTUYECKUX NMpodeccroHalIbHbIX KOMIETEHIIMH, TOOIPEHNE NHUIIUATHB.

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

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIMH: KpaTKO M CXEMaTH4HO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT c(OpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJCTBOM IpEMoOJaBaTeNsi, TA€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBAaTh B
oOcyxaeHuu. Takxe MOoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO IMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

B nmponecce MOATOTOBKU K KOJUIOKBUYMY HCO6XOIII/IMO IMpoaHaJIn3upPoOBaTh y‘-IC6HBIC
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.]'H)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 JHUCLUUILUIMHBI (MOAYJS) U IPOJAEMOHCTPUPOBATh HABBIKU UX MPAKTUYECKOTO IPUMEHEHUS.

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
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BONPOCOB yUYEOHON AUCIUILIUHBI (MOIYJIS).

B mipotiecce camocTosITeIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH Mpu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCcTa), MIOBTOPHOE U3yUCHHE YICOHBIX MAaTePHUAJIOB IIJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

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

Kputepun nosyyenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHIUH 10
aucuumimHee (MoayJao) «Maremaruyecknid anaaun3 (muior). Yacrs 1»

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

I[IpomexyTouHasi arrecTalusi MO JUCIUIUIMHE (MOAYNIIO) B KaXKIOM CEMECTpe
OCYIIECTBIIsIETCE B (OpMe IK3amena, TPU DTOM TIPOBOJIUTCA OIICHKA KOMIICTECHIIHH,
c(hOpMHUPOBAHHBIX TIO TUCIUTIIIUHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUU
UCTIONIB3YETCS IeCATUOAITbHAS IIKaJla OIEHWBAHUS, KOTOpas COOTHOCHUTCS C TPaJUIIMOHHON
nATUOATUTPHON HIKAJION CIEAYIOIINM 00pa3oMm:

[ecatudannbHas IlarudanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OllEHKA OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OTtnuyaHO CTyIOeHT NOJIHOCTBIO BiaJieeT 3HAHUSAMH, H3JI0)KEHHBIMH 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  CHCTEMAaTHU3UPOBATH
WM3YYEeHHBI MaTepual, BBIAENSS KIIOYeBbIE MOMEHTHl H
yCTaHaBIMBasi 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 IPAKTUIECKOM
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 paboUeit mporpaMMBI M CAMOCTOSTENHHO, TOTHICCKH

MIOCJIEZI0BATENIBHO M BCECTOPOHHE OTBEUYAET HA BCE BOIPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymMmeeT aHAIH3UPOBaTh, CPABHUBATH, KIacCH(DUITNPOBATH,
00001aTh, KOHKPETH3HpPOBaTb U  CHCTEMAaTU3UPOBATH
M3YYEeHHBI MaTephal, BBIAEISS €ro KIF0YeBble aCIeKThl U
yCTaHaBJIUBast MIPUYUHHO-CJIE/ICTBEHHBIE CBS3HU.
®opMyIHpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3ynbTaThl aHANHM30B W IPYTHX HCCIEAOBAaHWH, a TaKxke
pelIaeT CIOKHbIE CUTYallMOHHBIE 3a1a4u. CTyJeHT XOpOouIo
3HAKOM C METOAAMH HCCIEeIOBaHUS, HEOOXOAWMBIMH IS
MPaKTUYECKON  NEATeNbHOCTH, W  yMEeT  CBA3BIBATh
TEOPETHUECKHE AacCHeKThl NpeaMeTa ¢ MpaKTHYECKUMHU

3aJavdaMu.
5 YnoenerBoputensHo | CTyneHT o6maaaeT 0a30BBIMU 3HAHUSMH 10 TUCITUILTHHE, HO
4 YV 10BIETBOPHTENLHO | HCIIBITBIBACT TPYAHOCTH MPU CaMOCTOSITENIbHBIX OTBETaX W

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 CTyneHT He OBIajeN 00s3aTeIEHBIM MUHIMYMOM 3HAHHIA 110

He cnan MpPEeIMETY U HE MOYKET OTBETUTh Ha BOIPOCHI, AAXE E€CIU

He cnan npenoagaBaTeiib 3a1acT JOITOJIHUTCIIBHBIC HaBOJAIIHUC

BOTIPOCHI.

Hucnurnnuna (Moayis) «MaTtematudeckuid aHaim3 (muiot). YacTs 1» B KakI0M ceMecTpe
OIICHUBAETCS CIEIYIOIIUM 00pazoM:

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, CIIUCOK 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
aHanu3 (muaor). Yacrs 1»: «0,2xcpegnee 3a pgomamHue 3ananus + 0,3 X cpenHee
3a KOHTPOJIbHBIE paboTh + 0,15 X koywmokBuyM + 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):

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

Crnenyet nu orcrona, uro Gyuknus f(x) orpannyena? OO0CHYH CBOW OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCIESI0BATSIBHOCTU {an}:

3C>0:YneNIkeN: |a,-a5| < C
Crnemyer 1 OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOW OTBET.
IIpumepHbIe foOMalLIHUE 3aJaHUS

JlomaiHee 3a1anue

AANAYAT 16ann

WecnenyiTe Ha GyHAAMEHTANBHOCTL CREAYIOUIME NOCNEA0BATENEHOCTI

; ) cos1!  cos?2! N cosn!
S B M P n(n+1)
1 1
2 tJ,:]+7*"'+j
: T
3 a, =077
ot

n

3ANAYA 2 16ann

Haimu Ll sup x,,, liminf =, roe

Loa = (-1 (B3 )
w2
2. Ip= 1+u1m)l =

3AOAYAZ 16ann

Hainure BCe YaCTUYHBIE NPEAENt! ¥ NOCNEoBATENEHOCTH

3AQAMA 4 16ann

[Haka nocneacsatensHocTs (i, ):
A1, 82,83, .« Qs By Ay

MOCTPOUTL YHCNOBYIO NOCNEA0BATENEHOCTE, A1 KOTOPOM BCE SNEMEHTBI AAHHOM NOCNEA0BATENLHOCTH (a1, )
ABNAKTCA €8 YacTUYHBIMKM Npegenamm. Kakue ewe YyacTHYHbIE Npedensl o6A3aTensHO UMEeT AaHHan nocne-
ﬂDBaTeﬂhHOCTb?

3A0AYAS 16ann

[lokazaTe, 470 NCCNEAOBATENEHOCTH (Xy ), (Un )i TAE Un = Ty /Tt IMEIOT GAHM M TE e YaCTH4HbIE MPEAenb.

3ALAYA G 16ann

3pecs eciogy A, B, . ... 370 K8KME-TO HEMNYCTLIE NOAMHOXECTEA Ha NpaMoi [

1. Mpasaa nu, 4to ana niobbix mHoxects A, 3 C [ cnpasepnves paseHcTea
Int(AN B) = Int(A) N Int(B).
Int(AU B) = Int(A) U Int(B)7?
Oteet oBocHyiTe.
2. Mpasga nw, 4To ana noBeix muoxecte A, B C R cnpasegnues pasenctea
AANB) = d(A)na(B),
D(AUB)=d(A)UdB)?

OteeT oBocHyiTe,

3A0AUAT 16ann

Mroxectso A C [ nasbisaetea warne e nnoTHem, ecnmn Int (X A) = [,

1. NokaxuTe, 4To MHOXecTBO A HArAE HE NNOTHE TOrAE U TONBKO TOMAE, KOrAa B NGO DKPECTHOCTH MOBOR
©ro TONKM CYWEeCTBYeT Touka, BxogRlan B [ | A emecTe ¢ HeKoTOPO# CBOEI OKPECTHOCTLIO.

2. MokaxuTe 4To MHOXECTBO KaHTopa HUrae He NNoTHO.

SAO0AYA B 3 6anna

MoCTPOMATE TPK OTKPBITEIX MHOXKECTEA Ha MPAMOM, UMEKDLMX OAHY W Ty 3KE rpaHnLy. MoxHO N1 B Bawem
NOCTPOEHWK YBENUYUTE YMCNO MHOMECTE?

OJEeKTPOHHBIN JIOKYMEHT



JlomaiHee 3a1anue

AAOAYAT 2 6anna

BeluMcnuTe Nnowaas Gurypsl, orpaHnueHHon nuHmamm iy = log r, y = lngz T.

AALAYA 2 2 6anna

Bbl4MCANTE € MOMOLLIO MHTErpana 06bEm KoHyca ¢ pagmycom R v seicotoin H.

3A0AYA 3 2 6anna

Haitgure 06bém Grrypel, NONYYEHHOA NPKU NEPECEYEHMA ABYX NPAMBIX KDYTOBLIX LWNMHAPOB paguyca 7, ocu
KOTOPBIX NEPNEHAMKYNAPHL! M NEPECEKaloTCS.

SALAYA 4 2 6anna

KpUBYHD, 3a0aHHy0 B NONAPHLX koopamHatax p = 10 sin# savanu epawaTe BOKDYT NONKPHOM OCK B NpO-
CTpaHCTEe, B MTOrE Nony4anack ¢urypa epallesus. Haigwre 00bEM Nomy4eHHOW Qurypei.

3A0AYAS 2 6anna

[okaxwTe cnegytowmil pesynstat. Ecnv nonoxutensHan dyxxuma y = f(r) Ha otpeske [a.h] umeeT venpe-
PBIEHYH MPOWIBOAHYH, TO MNOWAAL NOBEDXHOCTH EPALLEHWUA, 33aMeTaeMan KpMBoR iy = f (1) 3To uHTerpan

b _—
:?:/ fi_.rl\ 1+ (f'(z))%dz.

a

Mocne aToro HaitgMTe NNoWaAsL NOBEPXHOCTH Wwapa paguyca .

Jlomaminee 3aganme

3AOAHA T 16ann

Menone3syn Nulb onpefenaHie NPOMIBOAHON AOKEXWTE, 4TO

1
(@) = a®log(a),

1

'
tan|r) = ——.
an(z) cos?(x)

3AOAHA 2 16Gann

HaiguTe npoussogryio dyHkumm ), ecim
1.

flx) = log, (),

2.
flx) = arceos(x)
3.
Fla) log(sin(x2))
bl e+
4,
flx)y= i) x =
3ALAYA 3 16ann
[lokaxuTe, 4T NONMHOM
2 n

x r
-4

pulz) =142+ o ol

HE MMEET KpaTHLIX KapHER.

3AOAHA 4 16ann

[okaxwute, 4o cpeaHee apudMeTUYECKOe KOPHEA NONMHOME CTENEHM Ti, UMEIOWEND 11 PA2NNYHBIX KOPHER,
PEBHO CpegHeny apMOMETIUECKOMY KOPHEH ero NpoM3BogHON.

3AOAYAS 16ann

KacaTeneHas k kpuson y =
| = T OfiHA W Ta e A BCEX TOUKE KPUBOR

SALAYA B 16ann

Dynkupn [(r) pnddepenumpyema Ha otpeske [a,h], npuuém f/(x) = 0 pnaecex € [a,b]. Ookaxure, 4o
fx) nocToAHHa Ha oTpeake [a.h).

3a0A4AT 16ann

Myete 0 < a < 1 wa = (1. OokaxuTe, 4To

- B Touke (1, 4y nepecexaet ock ()i & Touke (17,0}, Jokaxute, 4To pasHocTs

1.
™ —ar<l-—a

OJEeKTPOHHBIN JIOKYMEHT



[FLE

ab < +
p q
o 1
roe abp.g € I, npuuém — 4+ — = 1.
poq
ANAYA B | 16ann
[loKauTe HepaBeHeTBa
asin(/3) < Fsin(a], atan(/?) = Gtan(a), % =1+,

el <a<gd<gur#l

ZA0AYA 9 | 2 6anna

Haihgute npegens Mcnones3ya npaewno flonutansa
1.

. o T A 42
limn

2=l I —hr+4

. rcosx —sinT
limn T
r—+ll &€

_ e
lim -
r—0 tan 3z

i r 1
lim -
=1\ —1 log &

. T (il[]%';:-
lim (2 - —)
= a

T

lim (tan )
L )

s

23
lim (I + —)
20 T

3aanus AJ151 NPOMEKYTOYHOM aTTeCTAIMM N0 AMCUUILIHHE (Moay o) 1 cemecTp

Ne n/m 3ananue OTtBeT Komnerenuus
1. Haiiau npenen 5,00/5.00 OIIK-1
lim (22 4+ 1).
r—2
OTBeT 3anuiy B BUJIE IECATUIHOMN TPOOH, OKPYTIIUB JIO IBYX
3HAKOB II0CJIC 3aIISTOM.
2. Haiinu BepTuKanbHyto acuMOTOTY (PyHKIMN B [K-1

OTBeT 3alMIlIH B BHUJIC X = A, TA€ a — YUCJIO.

A. x=0

DNEeKTPOHHBIA JOKYMEHT




W
T
W N =

3. Hatigu mpenen

2n

lim
n—oo 11 +

OTBeT 3anuiy B BUJIE AECATUIHOMN IPOOH, OKPYTIUB JI0 IBYX
3HAKOB IIOCJIE 3aIISITOM.

2,00/2.00

OIIK-1

4, Hatinn mpenen

) r—1
lim ———.
z—13(xr — 1)

OTBeT 3anuiy B BUJIE AECATUIHOMN IPOOH, OKPYTIUB /IO IBYX
3HAKOB IIOCJIE 3aIISITOM.

0,33/0.33

[IK-1

5. ITocnenoBaTenbHOCTh 3aaHa ypaBHEHHEM: an = N? + 2025,
SBngercs nu oHa:

A. Bospacrartoreii;
b. VYoOnBaromeii;
B. He moHOTOHHOIA.

[IK-1

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

[IK-1

7. Omnpenenu NpoMeXyTKH yObIBaHUS PyHKIMN
f(x) =x3 — 3x2+ 2.

. (=o0; 0)

(25+00)
- (7005 0) U (2;+00)
(0;2)

9w

OIIK-1

8. Haiinu MmakcumanbsHOe 3HaYCHNE QYHKIHH
f(x) = 5xe! ™
Ha oTpeske [0; 3].

A. 3
b. 5

[K-1
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aw
©

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

OTBeT 3anuIy B BUJIE ACCATUIHOMN IPOOH, OKPYTIIUB JIO IBYX
3HAKOB IIOCJIE 3aIISITOM.

47,75/47.75

OIIK-1

10.

Haiinu Touky pa3peiBa GyHKIUH

2 -4

flz) = EEE)

Bri0epu npaBUIBHBIN BapHaHT OTBETA!

A x=2

b. x=-2

B. x=2ux=-2

I'. ®yHkuus HenpepriBHA

[K-1

11.

Hana GyHKIMS

x+1, ecnmz <0
flz)y=<ar+b, ecml <z <2

2r + 3, ecnmx = 2.

BriOepu Bce mapsl 3HadueHui @ u b, npu kotopbix dynkust f
HernpepbiBHA Ha R.

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

I'a=3,b=0.

OIlK-1

12.

PaccuuTaiite npenen nocnenosarenbHocTd {n/(n+1)} npwu n,
cTpemsiIeMcsi K 06CKOHEYHOCTH

OIIK-4

13.

Onpenenute cymmy niepBboix 10 wieHOB apudmeTnyeckon
MIPOTPECCUH C PA3HOCTHIO 2 U IMEPBHIM WIECHOM 1

55

OIIK-4

14.

Berauciure npenen gpyakuun f(x) = (x*2 - 1)/(X - 1) npu X,
crpemsimemcs K 1

OIIK-4
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