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1. Kparkas xapakTepucTHKAa JUCHUILINHBI (MOLYJIs1)

Pabouas mnporpamma aucummiauHbel (Moxynst) «MaremaTuueckuil aHanus. Yacte 2»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAayKH, Npoduib MaTeMaTuka U MCKYCCTBEHHBIM HMHTEIUIEKT, YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenue aqucruruinael (Moayns) «Marematuueckuit aHanu3. Yacteb 2» SBIISIETCS] OCHOBOM
JUI MHOTHMX JIpPYTHX MaTeMaTHYECKUX JUCLUIUIMH M HAay4YHbBIX HalpaBJICHUH, BKIOYas 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 aucuumiuHa (MOAYJb) BKIIOUEHA YUSOHBIHN IJIaH MO MpOorpaMMe MOATOTOBKU
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka ¥ KOMIIBIOTEPHBIE HayKu, Mpoduib
MaremaTrKa W WCKYCCTBEHHBIM WHTCIUICKT M BXOJUT B 00s3aTelbHYIO YacTh bioka 1, kak
JTUCLHUILIIMHA TIO BRIOODY.

Jucnunnuna (Moayib) uydaercs Ha 1 Kypce Bo 2 cemectpe. JlocTymHa K U3y4EHHIO TIOCIe
YCHEIIHOTO OCBOSHUS TUCUHUIUIMHBI (MO s ) «MaTtemaruueckuit anamus. Yacte 1».

Huctunnuua (Moaynb) «MaTemMaTHUeCKUil aHajau3» HMeeT JIBa YPOBHS IOJTOTOBKH:
OCHOBHOM U NUJIOTHBIA OTOK. O0yyaroniyecs pacnpeaesstoTcs Ha COOTBETCTBYIOLIME YPOBHU 110
UTOTaM BXOJHOT'O TECTHPOBAHUS MO AUCHUILIIMHE (MOIYIIIO).

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJs): B (OPMHUPOBAHUU TIIIYyOOKOTrO MOHHUMAaHMS
IIPEJIEIOB, HEMPEPBIBHOCTH, IPOU3BOAHBIX U HHTETPAJIOB, a TAKXKE UX MPUMEHEHUS B Pa3IMUHbIX
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 MTOMOIIBIO IPOU3BOJIHON;

— oOyuyeHHe HaBbIKaM BBIUMCICHHUS Tpelena IOCIeI0BaTeIbHOCTY U (QYHKIIHUH,
uccieoBaHus PYHKIIMU Ha HEMPEPBIBHOCTH U TU((HEpEeHIIMPYEMOCTb;

— TMpUMEHEHHUE IMPOU3BOJIHBIX K HCCIENOBaHMIO (YHKIMNH M TMOCTpoeHue rpaduk
¢bynkuuit, npumenenue Gopmyisl Telnopa K HaX0XKJIEHUIO PEAEIIOB U IpyToe.

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

3Hamy:

— ocBoeHHWe TmpezenoB W HenpepbiBHOCTH B mpoctpanctBe \(\mathbb{R}"n\) u wux
0000I1IEHMI;

— YacTHbIE IPOU3BOJHBIE, TPAJANEHTHI;

— CTPYKTYpPBI KpaTHBIX UHTEIPaJIOB;

— pap Teiinopa;

ymembp:

— TMPUMEHSATh NOHATUN HEMPEPBHIBHOCTH JUIs aHaiIu3a QyHKIUI;

— BBIYUCJIATH YaCTHBIC IPOU3BOHBIE U TPAIMEHTOB, UCIIOIB30BATh MATPHIIBI SIK0OU;

— BBIYUCIIATH KPaTHbIE HHTETPAJIbI ¥ IPUMEHSATH (YOPMYJIBI IS YIPOILEHUS pacuéToB;

enaoemp:

— nuddepeHupoBaHuEeM CI0XHBIX PYHKIUNA U UHTEPIPETALUs UX CBONCTB;

— IPUMEHEHHEM MHOXUTeNel Jlarpanka i HaXOXKIAEHUS SKCTPEMYMOB;

— HCMOJIb30BaHUEM KOOPJIMHATHBIX MpeoOpa3zoBaHMi sl BBIYMCIEHUS UHTETPAJIOB.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennyu, ¢opmupyembie B pe3ysibTaTe OCBOSHHUS JUCHUILIUHBI (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 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINH 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)
OcnosHoil ypoeenn 2 cemecmp
1 [TpoctpancTBo R n. 15 15 16 Jomainee 3aganue
OyHKIUK B KonTponbHas
npocTpancTBe R"n pabora
2 VenosHast u 15 15 16 JlomarirHee 3amanne
Oe3ycioBHas Konrponbnas
ONTHUMH3AITHS pabora
3 WuTerpais 15 15 16 JlomamHee 3amaHue
KonnoxBuym
4 Psipr 15 15 16 JlomarirHee 3amanue
Konnoksuym
IK3amen 6
Hmozo 3a 2 cemecmp: 60 60 6 64
O6vem oucyuniunsvt (Mooy/s) 190
(6 ax. u.)
O6vem Ooucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. Copepxkanue TMCUUILTHHBI (MOXYJIA)
Nen/m | HammeHoBaHue pazgesia ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM

AUCIHUNJIMHBI (MOYJIs1)

OcnosHoll yposens 2 cemecmp

1 [IpoctpancTBo R n. OyHkmMKu MHOTHX TiepeMeHHBIX (13 R”n B R). [IponsBogHbIe 1
OyHKIMK B ipocTpaHcTBe | Anddepennuan QyHKIMM MHOTUX IepeMeHHbIX. BekTop-¢hyHKuus.
R™n [TpousBojnble U auddepeHnran BEICIINX MOPSAKOB
2 VYcnoBHas u Oe3yciioBHas | besycimoBHast onTuMu3anus. Y CIOBHAS ONTHMU3AIIHS
ONTUMH3ALHS
3 WuTerpanst Heonpenenennslii uHTerpasl. Merons! HHTErpupoBanus. OnpeeneHHbIN
MHTerpal u ero npuioxenus. Heco6cTBennslit nunrerpan. Kparusie
MHTETPaJIbI
4 Psner 3HaKOIOCTOSHHbIE YHCIIOBBIE PSAbl. 3HAKOIIEPEMEHHbIE YHCIIOBBIC PSIbI.

Crenersble psiibl U psan Teitnopa.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacnojaraeT MOJHBIM  HAa0OpOM  JIMIEH3MOHHOTO ¥ CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BO/ICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHMYEHHBI  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH CHUCTEeME U 3JIEKTPOHHOM
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U 32 €ro MpeJiesiaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIA JOCTYI K COBPEMEHHBIM NMPO(EeCCHOHAIBHBIM 0a3am
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnasa tumepamypa:

1. Unwun, B. A. Maremarudeckuii ananu3 B 2 4. Yactp 1 B 2 kH. Kaura 1 : yueOHUK 115t
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — Mocksa
: 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
: U3aarensctBo FOpaiit, 2025. — 315 ¢. — (Bsiciiee oopazoanue). — 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 :
NznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oOpa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbli // OOpa3oBarenbHas miatgopma IOpaiir [caiir]. — URL:

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

2. HuxutuH, A. A. MaremaTuueckuii aHamu3. YTiayOsieHHbIH Kype : yUeOHUK U TPaKTUKYM
1utsi 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 :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U o0ecreunBarollell NpoBeAeHUE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENIbCKOM paboT 00yyaronuXcsl, IPelyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomerieHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMHHApCKOro (MpakTUYeCKOro) THIA, TPYHIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHoro obopynoBanus. IloMerieHuss yKOMIIJIEKTOBaHbI CIIEHUAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIyXKallUMU JJs MpeACTaBleHusl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHnue AucuMIInHel (MOIys1) oOecrieunBaeTcsi B yUeOHbBIX ayIUTOPUSX, OCHAIICHHBIX:

— 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
JUISL UCIOJIb30BaHUS WHBAJIWJAMH W JIMIIAMHA C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MNPeIoCTaBIsgeTCs AOCTyn (B TOM 4YHCIIE YAQJICHHBIM) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccpblika
(M3naHus, Kypca, 10KyMeHTa)
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 WHDOPMAIIMOHHBIX TEXHOJOTHHM, WCHOIB3YEMBIX TMPH  OCYIIECTBICHUHU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBo 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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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/

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 nucuuiuinHbl (Monyins) «Maremartuyeckuil ananu3. Yacte 2» 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 Pa3JIMYHbIE BUIBI CAMOCTOSTEIBHON pPabOThl OOy4YaAOMIMXCS MO 3aJaHUI0
npenojaBaTenisi, HampaBlIeHHbIE Ha pPa3BUTHE HABBIKOB MPOGECCHOHATBHONW JIEKCHKH,
3aKperUieHUuE MPAKTUIECKUX MPO(HECCUOHATBLHBIX KOMITIETCHIIHUH, MOOIIPEHNE MHUIIUATHUB.

Jlexyus — cucTeMaTH4YecKoe, IMOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0XKEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCsl BECTH KOHCIEKT JIEKIMH: KpaTKO M CXEMaTH4YHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0XoaMMo OTMETUTh BONPOCHI MM MaTepuaibl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, CleAyeT cOpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[UH WIIH BO BPEMSI CEMUHAPCKOTO (IPaKTUYECKOTO) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKUX 3alaHUAX U Ipyrux (opMax B3auMOJIEHCTBHUSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxaeHuu. Takxe MOoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO IMOMOKET
ri1y0Ke MOHATh MaTepHaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

KOﬂJlOK@uyM — YCTHBIC OTBCTHI Ha BOITPOCHI, CIMCOK KOTOPBIX M3BECTCH CTYJICHTY 3apaHeC,

B nmponecce MOATOTOBKU K KOJUIOKBUYMY HCOGXOI[I/IMO MMpOaHAJIN3UPOBATH y‘-IC6HLIe
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘Ie6HI/IKaMI/I U JOIOJHUTCIBbHBIMH HCTOYHHKaAMU,
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
OTrpaHMUYEHHOE BpEMSI.

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 [AOMalUTHUMU 33JaHUSIMU Ba)XKHO BHUMATEJIBHO O3HAKOMUTBHCA C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha STarbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKU U OHJIAltH-pecypcChl, AJis 6ojiee rIyOOKOro MOHUMAaHUS TEMBI.

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

B mipotiecce camocTosITeIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4acTHH MpernoiaBareis. 3aaun CTyIeHTa BKIIOYaloT padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

CucremMa OleHUBAHUA Pe3y/JIbTATOB 00y4YeHH S 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuminHae (Moay/o) «Maremarudyeckuii anaamns. Yacrp 2»

OueHuBaHuEe ypOBHSI Y4EOHBIX JOCTHKEHUHN, OOYHArONIMXCS MO TUCHUILIHHE (MOJIYIIIO),
OCYIIECTBIISICTCS B BUJE TEKYILETO0 KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu B
Ka)XJIOM CEMECTPE.

[IpomexyTouHasi arrecTamusi MO JUCIUIUIMHE (MOAYNIIO) B KaXKIOM CEMECTpe
OCyIIECTBIsIeTCI B (OpME IK3ameHa, TIpU DSTOM TIPOBOJUTCS OIICHKA KOMIICTCHIINH,
c(hOpMHUPOBAHHBIX TIO TUCIUTIIIUHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUU
UCTIONIB3YETCS JIECATUOAIUThHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON HIKAJION CIEAYIOIINM 00pa3oMm:

[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 JIOTUYECKHU TIOCJIEA0BATEIbHO OTBEYAET Ha

BCE€ BOIPOCHI, aKIEHTUPYs] BHUMaHUE HAa HanOoJiee BaXKHOM.
YMeer aHanM3MPOBaTh, CpPaBHUBAThH, KIACCU(PUIIMPOBATD,
0000IIaTh, KOHKPETU3UPOBaTb M  CHCTEMAaTU3UPOBATH
WM3YYEeHHBI MaTepual, BBIAENSS KIIOYeBbIE MOMEHTHl H
yCTaHaBIMBasi IMPUYMHHO-CIEICTBEHHBIE CBA3M. 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

JHUCITUITTHMHBI (MOI[YJ'IH) C MMPAKTUYCCKUMMU 3aav4aMU.
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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

[IOCJIEZIOBATENBHO M BCECTOPOHHE OTBEYAET Ha BCE BOMPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymMmeeT aHAIH3UPOBaTh, CPABHUBATH, KIacCH(DUITNPOBATH,
00001aTh, KOHKPETH3HpPOBaTb U  CHCTEMAaTU3UPOBATH
M3YYEeHHBI MaTephal, BBIIENAS €ro KIF0UeBble acCIeKThl 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 HCCIEeIOBaHMs, HEOOXOIWMBIMU IS
MPaKTUYECKON  NEATeNbHOCTH, W  yMEeT  CBA3BIBATh
TEOPETHUECKHE AacCHeKThl MpeaMeTa ¢ MpPaKTHYECKUMHU

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

He cnan npenoagaBaTeiib 3a1acT JOITOJIHUTCIIBHBIC HaBOJAIIHUC

BOTIPOCHI.

Juctumnmua (Monaynbs) «Matematuueckuid aHanmu3. Yacte 2» B KaxkIOM CeMecTpe
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 BPEeMsl

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. Yacrs 2»: «0,2x% cpennee 3a nomaimnue 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.
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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)
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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

Crenyer i orcroaa, uro ¢pyakuus f(x) orpannyena? OO0CHY CBOM OTBET.
6. Cuenyroiee yTBep:KACHHE BEPHO IJIsl IOCIIEIOBATEIBHOCTH {an}:

IC>0:VneNIEkeN: |ay-a;| < C
Crnemyer 1 OTCIO/Ia, UTO MOCIEA0BATEIBHOCTD {an} orpannyeHa? OOOCHYH CBOW OTBET.

HpI/IMeprIe JAOMAIIHUE 3aIaHUA

Jomamnee 3aganue no reme: «®@yukuuu. [lpeodpazoBanue rpaduxos GyHKmumiin»

O6nacTb onpegeneHnsa M obnacTb 3Ha4YeHWIA

o ———
[ 3ALAYAT 16ann

Haigw ectecTBeHHy0 06nacTe onpeaeneHns n 06nacTb 3HaYeHWi dyHKLMA:
") — 1
a) (0,3 6anna) f(z) = 7

6) (0,56anna) f(r) = \/— aresin (z + 3),

8) (0,26anna) f(x) =In(z+3).

O6paTHble QYHKLMK, KOMNO3MUWK QYHKLWNA

o ——
3ALAYA 2 2 6anna

Haian o6paTHyto dyHkumio f—1(z), ecnu:
a) (0,3 6anna) f(z) = 1+5

6) (0,3 6anna) f(z) \/—72::-

8) (0,3 6anna) f(z) = ln(;r+ 7).

r) (0,3 6anna) f(z) = 3¢5 3,

) (0,8 6anna) f(x

* —_—
3AJAYA 3 (16ann)

Lokaxu, uTo GyHKUMA y =

v)=a2—Rr—3, x<d4.

l+b1 ABNAETCA 0BPATHOM CaMoi cebe, ecnn ab # —1.

MpeobpaszosaHua rpadmkos GyHKUWIA

K, e
3A0AYA 4 16ann

Haigw eeipaxeHue gna dyrkummn f(z) = ¢ + 22

a

nocne cAsura rpaduka Ha 3 eanMHULLI BNpaso,
6) nocne cagura rpaduka Ha 5 eguHKUL BNeso,

B) nocne cAgWra rpaduka Ha 2 eanHIULL! BBEPX,

r) nocne cagura rpaduvka Ha 4 eguHULBl BHUS,
A) nocne pacTsxeHuA rpadguka ot ock O B 2 pasa,
€) nocne cxatusa rpaduka k ocn Ox B 2 pasa,
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#) nocne pactaxenws rpaduka ot ocw Oy & 2 pasa,

3) nocne cxarna rpaduka K ook Oy & 2 pasa.

*
3A0AYA S 16ann

Oau rpadmk dyHkun f(z) = asin(bz) + o rae » € [0;12]. ®yHkuua gocTuraet
MWHIMENEHOTO 3HA4YEHWA B Touke (3:5), @ Makcumanbtoro B Touke (9; 17).

Haiaw aHaqenmns a, bwu e

Hapucyn rpaduku GyHKuui:

al y=3flz)+2

8 y—3-1f(),

o y=f(}=+2).

0 v i(a-40)

roe rpaduk y = fx) umeeT Bua:
o

JomamHee 3a1anue no teme: «CpoiicTtBa pyHKumMii»

Ceo#cTea GyHKUMA

*
IALAYAT 16ann

Jokasku, 4To ecnu [ — MOHOTCHHER PYHKUMA, TO KoMnosuumus g = f o f — BospacTalowan
PYHKUMA Ha KaXA0M MHTEPBANE, MAE OHa OnpefeneHa.

*
IALAYA 2 0,5 6anna

MprBean NPUMEp ABYX CTROM Bo3pacTalowmx Ha R dyHKUMIA, NPOM3BEAEHNE KOTOPEIX AB-
NAETCA CTPOro yEuIBAOWER dyHKUMER

*
3ALAYA 3 0,5 Ganna

MpuBeayn NpMMEp ABYX HEOr PAHUHEHHBIX BYHKUMIA [ 1 § TAKMX, YTO KOMNOSWULMA BYHKLMA
[ © g ABNAGTCA O PAHNYEHHOR.

*
IALAHA 4 16ann

JaHe gse orpaHnuenHbie GyHKUMKM [ 1 g, Npruém g(z) # 0.

a,
[

(0,4 Ganna) Jokaxu, 4To npon3senenre dyskumi fg — orpaninyenHan GyHKumA.

(0,6 6anna) Mpw KEKOM AONONHUTENBHOM YCNOBUM YHKLMA T ByAeT TakKe orpaHi-
YEHHOI By HKUMER? MNPUBEAM AOKA3ATENECTEO M KOHTPNPMMED. (B AaHHOM CITy a8 KOHTR-
APMMEP COCTOMT M3 GYHKUMIA [ 1 g TakKX, YTO TBOE [ONONHUTENEHOE YCNOBKE HE Bbi-

MNONHAETCA 1 QYHKLUMA % ABNAGTCA HEOMPaHWYEHHORA.)

*
3ALAYAS 16ann

Mokaxu, 4To Cneayiowme GyHKUMK ABNAKTCA HEYETHEIMM:
a) [046anna)y = In3Z (-1 <z < 1)

6) (066anna)y — In (JJ e g 1).

*
IALAYA B 0,5 6ann

MaBecTHO, 4T GyHKUMA [ HE ABNABTCA HM YETHOR, HN HEUETHOR, @ GYHKUMA § — HEUETHaRA.
MookeT ni dyHKuMA [+ g Buite:

a) (0,2 6anna) uéTHoR;
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6) (0,3 6anna) HeuETHOR?

Ecnu MOXeT, To Npusenn npumep. ECnu He MOXET, TO A0KaXH,

3CKMU3bl KOMNO3MUKMA QYHKUMA

*
3ALAYA T

*
3A0ANAB

*
3AMANA S

16ann

MNocTpoii ackua rpadinka KOMNOIULN GYHKUMEA HA OCHOBAHUW BHANM3E UHTEPBANOB MOHO-

ToHHocTH: y = In (22 + 1)

16ann

MocTpoil ackK3 rpadKka KOMNOIMUMN QYHKUWIA HAE OCHOBAHUM BHANW33 WHTEPBAN0OB MOHO-
ToHHOCTH: y = arctg(z? — 4z)

2 Ganna

MNocTpoi 3CKK3 rpadHka KOMNOIUUWAN GYHKUMA Ha OCHOBEHWW SHANM3a HHTEPBANOB MOHO-
TOHHOCTH: Y = £=7 1= 5,

I[OMaIIIHee 3agaHue no Teme: «IlocaemoBaTebLHOCTH

OnpegeneHke nocnefoBaTeNLHOCTH U cnocobbl ee 3afaHua

*
SAOAYAT 0,5 Ganna

Kakmne 13 umcen a = 79, b = 144, ¢ = 510, d = 2584 a8nR0TCA WigHami NoCNeaoBaTens-

HoCTH {an ) Takoi, yTo a) = ag = L, ap 9 = an + agy, n€ M?

Ceo#McTBa nocnegoBaTensHoOCTEN

*
SAOAHAZ 16ann

*
3A0AMYA 3

*
3A0AYA 4

*
3A0AYAS

*
FA0ANA G

n+1
[Ookam, 4To NOCNEA0BATENBHOCTD Un = (l + %) ABNAETCA CTPOMO YGbIBAIOWER.

25 6anna

Dane nocnepgosatensHocTd {zo}, {un} {und, {vn}, npuudm u, = o + ¥, vn = Znin.
[okasku Unk ONPOBEPTHY YTEEPXAEHUS:

a,

6

I

A

[Ana Toro 4ToBbl NOCNEACBATENBHOCTE { un | BElNa CTPOMG BO3PACTAIOWEN A0CTATOMHO,
YToBbl NOCNEAOBATENBHOCTH {Tn } W {yn} BEINK CTPOro BOIPECTAIOLUMMM.

Ana Tore 4Tobbl NocnencsaTensHocTs {un | Gbina cTporo yibisatowen Heofixogumo,
YTobkbl NOCNEROBATENEHOCTH {2, ) W {yn | Bbind yERBaOWMMA.

[inA Toro 4To66 NOCNEAOBATENEHOCT, { vy | Bbina CTPOro BO3PACTAIOWER A0CTATONHO,
UTOBEI NOCNEAOBATENEHOCTH {2y } 1 {1y} BEIK CTPOrO BO3PECTAIOLMMA.

[Ana Toro 4tobsl NOCNEROBATENEHOCTE {vy, | Bslna CTPOro BO3PacTakoWeil HeoBX0aM-
MO, YTOBEI NOCNEAOBATENLHOCTH {1} W {1, } BEIMK CTPOTO BO3PACTAIOLMMI.
W3BECTHO, 4TO NOCNEAOBATENSHOCTH {7y } 1 {1y } yOuBaoT. [Ins Toro 4tobsl {uy, } Gei-
na crporo yomBaowel Heobxogumo, 4Tolbl X0TA Obi 0fHE U3 NOCNEOOBATENBHOCTER
{Zn} wan {yn} Bbina cTpore yomBaroWwei.

2 Ganna

Yiaxn, KaKWMe W3 CNeAyouMx YTEePKASHAN IKBMBANEHTHBI TOMY, 4TO NOCNeAOBaTENb-
HOCTE OFpaHU4EHa CBepXy:

a)
6)

&)
r
a)
€

JCeR:YnelN =, £ C;
ICeRC>0:¥nelN x, <

ICER.C<0:¥neN x, < C;
YCeRC=0¥nel z,<C;
ACeR: AN eM:¥neMn>N 2, <C;

dCeR:¥YnelM |z, <C.

Kakue 13 yTBep#AeHUA ABNAKTCA A0CTATOYHLIMW ANA TOrQ, YToSkl NOCNE0BaTENEHOCTE
Geina orpaHuyeHa ceepxy?

16ann

Bephbl N1 cnegyiowme yTeepxaeHna? Ecnv BepHO, TO SOKEXMW; ECNM HEBEPHO, TO NPHBS4M

KOHTRNpUMED.

a)

Ecnm Ty W i — HEOrpaHMYEHHBIE NOCNEA0BATENBHOCTH, TO NOCNEA0BATENBHOCTD 2y =
T + Jn TAKXKE ABMNASTCH HEOMPAHMYEHHON.

6) Ecnu nocnegoBaTtensHOCTe Ty OFPaHWMYEHa, 38 NOCNEL0BATENLHOCTE Iy — HE OFpaHu-
4eHa, TO NOCNefoBaATENBHOCTE 2, — T'p + In HE OrpaHM4eHa.

8) Ecnu nocnegoBaTentHOCTs Ty OFPEHWYEHE, @ NOCNEL0BATENbHOCTD Yn — HE OrpaHH-
4YeHa, TO NOCNeAOBATENBHOCT 2n = Fpifn HE OTPAHHYEHA.

16ann

2
n -
Mokaxwm, 4To nocneosaTensHocTs by = T HE ABNASTCA Of PAHUUYEHHOM.

3aganus AJ151 NPOMEKYTOUYHOM ATTECTANUM MO0 AUCUUIIMHE (MOAYJII0) 2 cemMecTp

Ne n/m 3ananue OTtBeT Kommnerenums
1 Omnpenenure TUI MPOCTPAHCTBA, B KOTOPOM (DYHKLIHUS €BKJIMJI0BO OIIK-1
3ajJjaHa Kak oToOpaxkenue u3 R”n B R. IIPOCTPAHCTBO
2 HazoBute nonsTHe, XapakTepusyroliee Mpou3BOAHYIO i depeHnman OIIK-1

q)YHKI_II/II/I MHOI'UX ICPEMCHHBIX B TOYKEC.
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3 VYxkaxute 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
OrpaHNUYCHUH Ha 00JIACTH ONPENCIICHHS. ONTUMM3aLUA

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

7 VYkaxkuTe BUJ UHTETpaia, KOTOPBIA HE MIMEET 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 TIEPEMEHHBIX, 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, KOTOpasi MO3BOJISIET MEHATH MOPSAIOK 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 HHTETPaAJl MO TPAHULIE 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 psx Teitnopa [K-1

CYMMBI CTCIICHHBIX YJICHOB OKOJIO TOYKU?
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