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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma gucuuriumHbel (Monyns) «Martematudyeckuid aHanu3. Yacte 2»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIErO0 oOpa3zoBaHusi — OakanaBpuar 1o crneumansHoctH 02.03.01 «Marematuka u
KOMIIBIOTEpPHBIE HAayKu», mpoduns «MaTemaruka U KOMIBIOTEPHBIE HAYKW», YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenune qucuurimuael (Moayss) «MaremaTudeckuid ananus. YacTb 2» sSBIs€TCS 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 HAaBBIKOM JIJIsI PEILIEHUs CIIOKHBIX 3a/1a4 B pa3InYHbIX chepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas aucuumiuHa (MOAYJb) BKIIIOUEHA Y4EOHBIN TUIaH O MporpaMMe MOArOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIIBIOTEpHBIE HAyKU», MPOo(uib
«MareMaTiKa ¥ KOMITBIOTEPHBIC HAYKH» M BXOJHUT B 00s3aTelbHYIO 4YacTh bioka 1, kak
JTUCLHUILIIMHA TIO BRIOODY.

Jucnunnuna (Moayib) uydaetrcs Ha 1 kypce Bo 2 cemectpe. JlocTymHa K U3y4eHHIO TIOCe
YCHEIIHOTO OCBOSHUS TUCUHUIUIMHBI (MOys ) «MaTtemaruueckuit anamus. Yacte 1».

Heab wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWHU TIIyOOKOTO MOHUMAHHMS
IPEJIeNIOB, HEMPEPHIBHOCTH, TPOU3BOIHBIX U HHTETPAJIOB, a TAKXKE MX IPUMEHEHUS B PA3IUUHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHre MOHMMAaHHWE TEPMUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCCclieIoBaHUEM (YHKLUU Ha SKCTPEMYM U BBIIYKJIOCTb, IIOCTPOCHUE IPahUKOB QYHKIUHN U UX
AHaJIU3 C IOMOIIBIO IIPOU3BOIHOM;

— oOyuyeHue HaBbIKaM BBIUMCICHHUS Tpelena IOCIeI0BaTeIbHOCTY U (QYHKIIHH,
uccieoBaHus (QYHKIIMM Ha HEMPEPBIBHOCTD U U HEepeHINpyeMOCTb;

— IpHUMEHEHHE TPOU3BOAHBIX K HCCIEIOBAaHUIO (DYHKIMI M TNOCTpoeHue rpadpuk
byHkui, npumeHenue Gopmynsl Teinopa K HAX0KAECHUIO MIPEAETIOB U IPYToe.

B pe3yabTaTe 0cBOEHUSI IMCUMILIMHBI (MOIYJIA) BO 2 ceMecTpe 00y4aloHIiCs 10/IKeH :

3HAMD:

— OCBOeHHE TMpezeiaoB W HempepbiBHOCTH B mpoctparctBe \(\mathbb{R}*n\) u wux
000011IeHNI];

— YaCTHBIE MPOU3BOIHBIE U TPAAUCHTHI (DYHKIIMI HECKOJIBKUX TIEPEMEHHBIX ;

— CTPYKTYPBI M OCHOBHBIE CBOMCTBA KPATHBIX UHTETPAJIOB;

— pan Teiinopa ans GyHKIUN OJHON U HECKOJIBKUX MEPEMEHHBIX.

ymemp:

— TPUMEHATH TMOHSATHH TpeleNia U HEMpPEPHIBHOCTH MM aHaiu3a CBOMCTB (YHKIUI
HECKOJIbKMX MEPEMEHHBIX;

— BBIYUCJIATH YACTHBIC TPOU3BOIHBIC U TPAIMEHTOB, UCIIOIB30BaTh MATPUILy k00U mpu
UCCIIEIOBaHUM (DYHKLINH;

— BBIYHUCJIATH KPATHBIC HHTETPAJIBI K TPUMEHSTH CTaHAAPTHBIE (POPMYIIBI 711 YIIPOIIEHUS
BBIUYHMCJICHHH,

enademp:

— HaBbIKamM# Tu(depeHITUPOBAHUS CIIOKHBIX (YHKIIMN U UHTEPIIPETAIIMN UX CBOMCTB Ha
A3bIKE€ MATEMATUYECKOI0 aHAJM3a U TE€OMETPUH;

— HaBbIKAMHM TPUMEHEHUs MeToJla MHoXuTenedl Jlarpanxka Uil  HaxoXJIEHUA
AKCTPEMYMOB () YHKIIUHA MTPH CBA3SX;
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— HaBbIKAMM HCIOJB30BAHUS KOOPAWHATHBIX MpeoOpa3oBaHUl TNpH BBIYMCICHUU
KPaTHBIX HHTETPAJIOB.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

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

KomnereHnuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs M0
AucHHIINHE (MOIYJIIO)
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINU U
WCIIOTTB30BaTh TEeOpUH B 00JIaCTH
(GyHIaMEHTATbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIBHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATTUTUYECKOM MaTEeMaTHKH
reometpud, nuddepeHnraTbLHON OIlK-1.2. YMeeT npuMeHsTh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInanbHBIX ypaBHEHUH, petenus npodeccuoHaIbHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTUYECKON JIOTUKH, TEOPHU OIIK-1.3. HMeeT npakTHUECKHA OTIBIT
BEPOATHOCTEH, MATEMaTHIECKOM pa3paboTKu U peaTn3arus
CTaTHCTHKH H CITy4alHbIX MaTeMaTHYeCKUX MOoJiesel B
IIpOoUECCOB, YMCICHHBIX METO0B, HpO(i)CCCHOHaJ]I)HOﬁ
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCHOHATBHOMN
JIeSITENIbHOCTH
OIIK-4. Crioco0OeH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAJIM3UPOBATh, PEATU30BHIBATh COBPEMEHHOTO MaTeMaTH4YeCKOTo
MIPOrpaMMHO U UCTIONB30BaTh Ha afnmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTUPOBAaHUEM, Pa3pPa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peanm3anyeii ¥ OIeHKOW KayecTBa
MPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOYKTOB U
BBIYHCITUTEIHHBIX CHCTEM MPOTPaMMHBIX KOMITJIEKCOB B
Pa3IMYHBIX 00JIACTSIX
YEJIOBEUECKOU JESITEIbHOCTH.
OI1K-4.2. YMeeT ucronbp30BaTh 3TOT
MaTeMaTHYEeCKUH arnmapar B
npohecCHOHaTBHON
JIeSITeIbHOCTH.
OIIK-4.3. NmeeT npakTH4eCKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOoro amnmnapara,
CBA3aHHOTO C ITPOEKTHPOBAHUEM,
pa3paboTKOH, peanu3auneil u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB U MPOTrPAMMHBIX
KOMILJIEKCOB B Pa3IHYHBIX
001acTIX YeI0BEUECKON
JIeSITEIbHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. O6magaet 6a30BBIMU 3HAHHSIMH,

€CTECTBEHHOHAYYHBIE 3a]a4H C
MaTeMaTHYeCKOH TOUHOCTBIO,
000CHOBBIBaTh YTBEPKACHUS
CTPOTO U aHAJIU3HPOBAThH
NOJy4YeHHBIE Pe3yIbTaThl B

MOJTyY€HHBIMH B 00J1aCTH
MaTeMaTHYECKHUX U (MJIH)
€CTECTBEHHBIX HayK,
MPOTPaMMHUPOBAHUS 1
MH(POPMALMOHHBIX TEXHOJIOTHH.
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o0nacTu MaTEeMaTUKA U
KOMIIBIOTEPHBIX HaYK

[K-1.2.

VYMeer HaXOOUTh,
(hopMyIHpOBaTh U PEIIaTh
CTaH/IapPTHEIC 3aJ1a4H B
COOCTBEHHOU Hay4HO-
HCCIIEA0BATEIBCKON
JIESITeTIbHOCTH B MATEMATUKE U
WHpOpPMAaTHKE.

[K-1.3.

HmeeT onbIT paboThI ¢
€CTECTBCHHOHAYYHBIMH 33]]auaMu
B 00JaCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HayK, BKITFOYAs
MPUMEHEHUE MATEeMATHUECKIX
METOJIOB JIJIsSl PEIICHUS
MPAKTUYECKUX 3a]1a4, a TAKKE
y4acTue B 00ClIe0BaHUN
MIpeAMETHON 001aCTH U
COTJIaCOBaHUM TPEOOBAHMI C
OM3HEC-TI0JIb30BATEIISIMU
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
" HaumeHnoBanue Quias dopua TKY
AynutopHasi paboTa .
pa3aena IMCUHUIIINHBI (Tekyumi
(MomyJs) Jexumn |- Cemmnaprr CamocrosiTesb KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 IIpocrpanctBo R n. 16 16 16 JomaliHee 3aaHue
DyHKIUY B
npocTpaHcTBe R™n
2 VenosHast u 8 8 2 7 JlomarirHee 3amanue
Oe3ycioBHas Konrponbnas
ONTUMU3ALUS pabota
3 HHTerpaisr 24 24 4 23 JomaliHee 3a1aHie
KontponbsHas
pabota
KonnokBuym
4 P 12 12 2 12 JloMaliHee 3aaHne
KontponbsHas
pabota
IK3amen 4
Hmozo 3a 2 cemecmp: 60 60 12 58
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem oucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJI51)

Nen/m | HammeHoBaHue pazgesia ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
AUCHUIJIMHBI (MOLYJIs1)
1 IIpocTtpancTBo R"n. ®yHKIMKM MHOTHX NiepeMeHHbIX (13 R”n B R). [IponsBoHbie 1
Oynkiuu B ipoctpancTee | auddepennpan QyHKIIMA MHOTUX TIepeMEeHHBIX. BekTop-hyHKIusI.
R™n [TpousBoanblie u qudhepeHIual BEICIINX MOPSIKOB
2 YcnoBHas u 6e3ycinoBHast | besycnoBHas ontumuzanys. Y cJI0BHas ONTUMH3ALNS
ONTHMHU3AIUS
3 NHTerpansl Heomnpenenennsiit unTerpan. Meroas! HHTErpupoBanus. OnpeneaeHHbIH
MHTErpa u ero npuinoxenus. Heco6crBenHslit nuaterpan. KpatHsie
MHTErPaJIb
4 Psanp 3HAKOIOCTOSHHBIE YHCIIOBBIE Psi/ibl. 3HAKOTIEPEMEHHBIE YHCIIOBBIE PSIBI.
Crenennsle psjibl U pan Teiopa.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

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

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

OcHnognas numepamypa:

1. ITantenees, A. B. Maremarnueckuii ananus : yue6Hoe nmocodue / A. B. [Tantenees, H.
H. CaBoctbsnoBa, H. M. ®enopoBa. — Mocksa : UHOPA-M, 2023. — 502 c. — (Bricuee
obpasoBanue: bakanaspuat). — DOI 10.12737/1077332. - ISBN 978-5-16-016008-5. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.ru/catalog/product/1898119.

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

3. Ileprynos, B. B. MaTemaTnyeckuii aHaJIM3: paCIIMPEHHBIA KypC JEKIHUH : KYpC JEKITHI
/ B. B. Ileprynos. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2025. — 224 c. — ISBN 978-5-9765-
5743-7. - Texcr : anexkrponnsrii. - URL: https://znanium.ru/catalog/product/2216038.

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

ucuucienue : yueOHuk ans By3oB / JI. C. KankaeBa. — 2-e u3n., ucnp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oopa3osanue). — ISBN 978-5-534-04898-8.
— Teker : 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. ®omudes. — 2-e u3f., ucnp. u gon. — Mocksa : 31areiascTBo
FOpaiir, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BCeX
BUJIOB JIUCIUIUIMHAPDHOW W MEXIUCIUIUTMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W HAy4dHO-
HCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THMA, TPYHIOBBIX H
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAINH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHHS, CIYyXaIlMMU JAJIsl MpPEeACTaBlIeHUsl ydeOHOM
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne quciurInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YYEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX
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https://znanium.ru/catalog/product/1898119
https://znanium.ru/catalog/product/2171787
https://znanium.ru/catalog/product/2216038
https://urait.ru/bcode/563592
https://urait.ru/bcode/560461

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

— MEXaHWYECKUMHU KaJbKYyJISITOPaAMH;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCHOJIb30BaHUSI WHBAJIWJAMH W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSIMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «MHTepHeT», IEeKTPOHHBIM pecypcam (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 0Oa3aM
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 oopasosanue" | 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 CUCTEMBI:

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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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CnpaBo4YHO-ITPABOBBIE CHCTEMBI:

KoncynbrantlLioc: cripaBouyHO-IpaBOBast OTEUECTBEHHOE | JIMIICH3HOHHOE

crcTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

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

Cpenbl pa3padoTKkm:

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

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

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

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

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

B mpouecce uzyuenus aucuuiuinHbl (Monyins) «Maremarudeckuit aHanmu3. Yacte 2» 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
MpEeno/iaBaTelisi, HaMpaBlICeHHbIE Ha pPa3BUTHE HABBIKOB MNMPOGECCHOHATHHOM  JIEKCHKH,
3aKperieHHe MPAKTUYECKUX MPo(hecCHOHANbHBIX KOMIETEHIINM, TOOMIPEHNEe NHUIIUATHB.

Jlexyus — CcHCTEMAaTH4YeCKOe, TMOCJIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
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 HABBIKHK UX MPAKTHYCCKOTO TPUMEHEHHUS.

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 yCcBOUTh Marepuai. lcmonb3oBaTh pa3inuyHble HCTOYHHUKH
uH(OpMaLIKH, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Camocmosmenvnas paboma — paboTa CTyJEHTOB, HAIpaBICHHAs Ha YIIyOJEHHOE
W3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB YUEOHON AUCUMILIUHBI (MOLYJIS).

B nporuecce camoctosiTensHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy pu MUHUMAJILHOM y4YacTHH MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKcTa), MIOBTOPHOE U3yYeHHE YUeOHbIX MaTEpPHUaIOB IIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIEAOBATEIBCKUX
3alaHUU U Ipyroe.

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

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUHMHA 110
aucHMIUInHE (MOayI0) «MaTtemaruueckuii anaiaus. Yacrp 2»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTIXKEHUH, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYILIECTBJISIETCS B BUAE TEKYLIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAallUh B
KaKJIOM 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
OILICHKA 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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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

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

7 Xoporto CryneHT oOnamaeT 3HAHUSMHE TPEAMETa MOYTH B TOJTHOM
6 Xopomio 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

3aJja4aMu.
5 Y noenetBoputenbHo | CTyaeHT 00saaaeT 0a30BbIMU 3HAHUSIMHU 110 TUCITUILIMHE, HO
4 YV 10BIE€TBOPHTENBHO | UCTIBITBIBACT TPYAHOCTH MPU CaMOCTOSITENbHBIX OTBETAX U

WCTONB3YeT HEeTOYHbIe (opMyIupoBKH. B Xome oTBeTOB OH
JOIYCKaeT OIIMOKH, Kacarouecs CyTd BonpocoB. CTyneHT
CHOCOOEH pelIaTh TOIBKO CaMble IIPOCTHIE 3aJa4 U BIaJeeT
JIUIIF MUHUMAaJIbHBIM HaO0pOM METOJIOB HUCCIICIOBAHUSI.

3 He cnaun CTyneHT He OBJIajieN 00513aTeIbHBIM MUHUMYMOM 3HAHHI 110
He cnan MpeaMeTy U He MOXKET OTBETHTh Ha BOMPOCHI, JaXKe €CIu
He cian npenojaBareib  3a7aeT  JONOJIHUTCIIbHBIC  HABOJSIIUC

BOIIPOCHL.

Huctunnuua (Monyns) «MaremaTudeckuii ananmus. YacTe 2» B KaxJAOM CeMECTpe
OLICHUBAETCA CIIEIYIOIIUM 00pazoM:

AKTHBHOCTH Bec |KoauuectBo Onucanue

Homamnnue 3amanus | 15% 14 HaGop 3azma4 o TeMam HeJenu

KontponbHbie 30% 3 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO

paboTHI 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
pEIUTh 3a OTPAaHHYCHHOE BPEeMs

®opmyia pacyéTa UTOrOBOI ONEHKH MO AUCHUIUIAHE (MOay/aw) «MaTemMaTnyecKuii
anaim3. Yactb 2»: «0,15x cpennee 3a gomamnaue 3aganus + 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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a) limz,=acRunpuatomv¥neN z, <q
n—oc

6) limz,=acR unpuatom¥Vn e NIk >n3Il>n: . <a,z; > a?
n—od

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?|

IIpumepHbIe 3a1aHUsA 1JIs1 KOHTPOJIbHON PpadoThl

KonTpoabHas padora Nel

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

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

a) 3anuum 061acTh ONpeeeHUs U MHOKECTBO 3HaueHuit o6paTHoil Gpynkium £,
6) Hapucyii sckus rpaduxa .

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

D

o

T

(2 8 8

3dodi lol 2 3 4

a) CrioBaMu OIUIIIK MOCJIE0BATEIBHOCTD IPeo0pa3oBaHuil g mocTpoeHus y = h(x).
6) Hapucyii ackus rpaduka pynkuun h(x).
1
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4. Hapucyit scku3 rpaduka 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
Cremyer mu OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOM OTBET.

An? +6n+ 13

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

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

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

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

y -

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

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

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

OJEeKTPOHHBIN JIOKYMEHT



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

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

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

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

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

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

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

Jlomamnee 3aganue 1.
OdnacTe onpeaeneHus K oBNacTL 3HAYEHUA

I. IASIANAT 1Gann

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

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

O6paTHEe GYHKUMK, KOMNOIWUHK QYHKLMA

ADAWA2 26anna

Haian ofipameno gymcigso [ 1(2), scnw

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

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

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

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

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

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

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

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

T amaAs | 16aan

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

Hadgn e o, hu e

[ ] 2o

Hapnoyh rpadeeocn Gyragpn:

2 y=4/ir) +2

6 y=3-3fis)

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

0 oy=/(1-42),

i rpabve i - f7) et g
v

LT LL ¥

-

Cooikcroa ¢ymymi

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

r”w-\n I 0.5 canna

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

ruma I 0.5 danna

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

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

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

a 2 P ™

o ¥
wwn%&nﬁlvnmm”wwnw—
- ]

I'”ms I 16ann

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

[ ] aseam

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

ol 102 Sanned wlTwoit

DNEeKTPOHHBIA JOKYMEHT



0] 003 Sanual mealrwed?

Ecrm vacmut, 10 npweesge fowse. ECiv su MOeET Y0 o
DCRMIN KOMNOIHIHA Gy Hcumit

1 8ann

Mec e #oae redmcs Kosaa I § Bearas MO~
ToweCTH y = delet 0 1)

108axn

Mo ok Scased riadincs Komnamngm § " Seaniae MO
FOWOCTIE | = anag|e= - Al

1 6ansa

TIoOTRON BCRMD FDOSed MO e g -
TOWCCTH: g s o &

JlomamHee 3aganue 3.

Onpegenenne nOCACAOTATENSHOCTH W CNOCOGH @€ Jaganns

|. .ur.mu l 0.5 Ganna

Hasome M wecan & T LN s d 2081 RENROTCN SHeHaMN NOCHOZCST TR s~
WOCTH (0 ) TANGR, NP0 0 = iy = 1,y g = My + iy, 1 £ N?

Coohctea nocnegosarensHocToR

|' saanme |

16amn

| o o (! -.’:)

2,5 8anna

Aants nocregoearenseoct [y, [pn ), (s ], [0 ], rowredes sy « 20 + U, Uy = 200

Lowasn nnm orposepn i y TR LI

2 [lrw 1000 “T006 NOCARACBETEMMNOCTH | 5y | B8 CTPOTD BONRCTIGWSH JOCTRTONML,
STO0M NOCISZCOSTENMOCTH [ £y ) M | 1) Conit CTROMD SOADACTROUINL

6l [rm 10r0 w10t NOCHERcesTBne=acTe { vy, | Dure CIBOMD youseoum =eofxonmeg,

W1oGer noCeoeI TR C T [ 1 | o () Coon yOasoougomn

Lirm 1010 wTofes NOCADEOSETEMROCTE | 1y, | Gt CTDOND BOIPACTEIOWON ZOCTETONKO,

NTOle NOCHegRE TRMEROCTI [Ty ) 1 { Y] Cosm CTDOND BCIDECTOOUMNL

] O 10r0 Unolis NOCALAOBETENENOCTD |11y ] 24N CTROND SCODACTIIONIOR HEOTNOMA-
MO, 400 NOCHeA0EaTemBROCTE | Iy | # {3 | Beiwt CTDOM BOIDECTEOUYNM

Al W38ECTHO, STO NOCHSACORTEMNMCCTI (2, | W {1 | yOumar. s Toro wrodet { i, | Ow-
0 CIPOFD YOLDMOWEN HOOSROMD, WT00H NUTH Soi QGAS 13 NOCHELDE TENLHOCTON
[7a) W {1 ) Gena cTporo yBussouen

| 26anna

YRANM, KEHE W2 CAOOYCUPIK YTECOW SR JIVERNOHE TOMY, YTO NOCHEZCOaTRNS-
MOC T OFPEMMYIME CRIgIEY:

a) 3CeR IV N =<

0 ICERCH>0:-YneN m«U;

» JCeRCcOi¥YueN 2o < !

N YCeRC>0OVue N 2, <0

A ICeR- ANeN:VneNn»N 5«

o CER-¥meN <O

Kawone w3 1 = BT LW TOFD, STOO NOCNEOSI TONERCCTS
ot OF pamms Copicy?
| 16nrn

Bepees rm crmayousse yroepsasmin? Ecow sepeo, o ocrm o, 10
SONIDODHMED.

Al Ecmary, oy = veCrpas nec TH, T8 DL bty

Fu e TOOMO NEITHETON OO DEMITYENRON,

6) ECm nocAmgoBsTRNsmOCTD Ty OFDaMAYERS, 8 NOCASS0DATENSAOCTS Yy — HE OfDare-

Yena, 70 NOCNCACEITEFBMOCTS 2y = Ly + §y ™S OCPDANHYENA

B)  ECm NOCASZODATRNSHOCTE £, OFPOMHSCHE, B DOCNSSODATENSMOCTE Yy = HE OF POt

NERa, 0 NUCTHOROUSTEMMNOC TS Ty« Tl HO OF DO,
10amn

Doxamm, 10 COCHDROBRTENERO0TS by « T HE HENSETCR OFPEMUEIHON,

3allaHl/lﬂ A l'lpOMe)KyTO‘lHOﬁ aTTeCTAallMi IO JMCHUIIJINHE (MOIIy.J'IlO)

Ne n/n 3amanme OT1BeT KomMmnerenmus
1 Onpeznenure TUI TPOCTPAHCTBA, B KOTOPOM (DyHKUIHS €BKJIMJI0BO OIIK-1
3aJlaHa Kak oroOpakenue u3 R"n B R. MPOCTPAHCTBO
2 HazoBute nonsTHe, XapakTepusyroliee Mpou3BOAHYIO i depeHnman OIIK-1

(I)YHKI_II/II/I MHOT'UX IICPEMCHHBIX B TOYKE.
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3 VYxaxute GopMyiy, ONHMCHBAIONIYIO MATPHILY YaCTHBIX MaTpuia Jxkobu OIIK-1
MIPOU3BOIHBIX (DYHKLIUU HECKOJIBKUX IIEPEMEHHBIX.

4 Omnpenenute, Kak Ha3bIBaeTCs GYHKIU, 3aaromast BEKTOp- OIIK-1
TPAaeKTOPHIO B IPOCTPAHCTBE C TIOMOUIBIO BEKTOPHBIX ¢byHKUMSA
3HAYCHHH.

5 HazoBute MeTon onTuMu3anum, He UMEIOIIUN 0e3yciioBHas OIIK-1
OrpaHNYCHHUH Ha 00JIaCTh ONpPENEICHHSL. ONTUMM3aLUA

6 Kak Ha3piBaeTcs METO/ MOMCKA SKCTpeMyMa QyHKIMK TIpU yCIIOBHAs OIIK-1
HJIWYUU OTPaHHYCHUN? ONTUMH3ALHS

7 VYkaxxkuTe BUJ UHTETpaia, KOTOPBIA HE UIMEET KOHKPETHBIX | HEONpeneaéHHbI OIIK-1
TpaHHILl UHTETPUPOBAHUSL. i uHTETpan

8 HazoBute TeopeMy, 00eCnIeunBaIONIyIO CYIECTBOBAHUE U TeopeMa OIIK-4
€IMHCTBEHHOCTbH peleHus 1u¢epeHInanbHOTO [Mukapa
YpaBHECHHS.

9 Kak Ha3piBaeTCs MpOCTPaHCTBO C HOPMOH, SKBUBAJICHTHOW | HOPMHUPOBaHHOE OIIK-4
€BKJIN0BOM HOpMe B R*n? IIPOCTPAHCTBO

10 | HazoBuTe cBOICTBO ()yHKIIMU HECKOJIBKUX NIEPEMEHHBIX, HEIPEPBIBHOCTD OIIK-4
MIpU KOTOPOM Tipezie QYHKINU B TOUKE paBEH 3HAYCHUIO
(YHKLIWY B 3TOH TOUKE.

11 | Kak Ha3wiBaeTcst oToOpaskeHue, Ui KOTOPOTO CyIecTByeT | muddepeHuupy OIIK-4
JTUHEHHOE MPUOIIKEHNE C OCTATOYHBIM YJICHOM, emoe
CTPEMSIIMMCSI K HYJIIO OBICTpee apryMeHTa? 0TOOpaKCHUE

12 | YkaxuTe MOHATHE, ONMHCHIBAIOIIEE TPATUEHT (PYHKITUN BEKTOD OIIK-4
HECKOJIbKHX IEPEMEHHBIX. rpajiveHTa

13 | Ha3oBuTe mpuHIMII, TApaHTUPYIOIINH CKATHE MIPUHLIUIT OIIK-4
0TOOpaXeHUsI B METPUIECKOM MPOCTPAHCTBE. COKUMAIOIINX

0TOOpaKCHHIA

14 | Kax Ha3wiBaeTcs (GyHKIHSI, UCTIOIB3yeMast JJIsT IOUCKa hyHKIIS OIIK-4
YCJIOBHOT'O DKCTPEMYMa C MOMOIIBI0 MHOKHUTEIICH? Jlarpanxa

15 | YkaxuTe TUI HHTETpaja, MIPUMEHSIEMOTO IS N3MEPEHUS KpaTHBII [K-1
00BpéMa B R”n ¢ momomrwio mepsl Jlebera. HHTErpai

16 | HasoBute TeopeMy, KOTOpas MO3BOJISIET MEHATH MOPAIOK TeopeMa [IK-1
WHTETPUPOBAHMUS B IOBTOPHBIX HHTETPAIAX. OyouHu

17 | Kak Ha3biBaeTcst popma, IprUMeHsiemMast JJist JudepeHnnans [K-1
OPHEHTHUPOBAHHOI'O MHTErprpoBaHus B R n? Has popma

18 YKaxuTe TeopemMy, CBA3bIBAIOILYIO HHTETPaJl MO T'PaHUIIE teopema Ctokca IIK-1
TeJa C MHTETrPAJIOM 10 CAaMOMY TeIy.

19 | Ha3oBuTe noHsTHE, XapaKTEPU3YIOLIEE CXOAUMOCTb CXOZIUMOCTb [IK-1
MOCJIEI0BAaTENbHOCTH TOUEK B R n.

20 | Kak Ha3bIBaeTCs psifl, MPECTABISIFOIIUN (DYHKIIUIO B BHJIE psana Teitnopa [K-1

CYMMBI CTCIICHHBIX YJICHOB OKOJIO TOYKU?

DNEeKTPOHHBIA JOKYMEHT
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