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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nmporpamma aucuumiauHbel (Moayns) «MaTemMaTHUUeCKUl aHajIu3» COCTaBIEHAa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npopmwis VCKycCTBEHHBIH HHTEIUIEKT, YTBEp)KJIEHHBIH HpuKa3oM MUHHCTEpCTBA HayKd U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

N3yuenune aucuMIUIMHBL (MOAyssl) «MaremMaTudecKuil aHanm3» sIBJISETCS OCHOBOHM JUIs
MHOTHX APYTrUX MaTeMaTH4YeCKUX JUCHUIUIMH M HAy4YHBIX HAINPaBICHHH, BKIOYas (PU3HKY,
9KOHOMHUKY M HMH)KEHEpHbIe HAayKu. J(MCIMIIMHA pa3BUBAEeT aHAJUTHUYECKOE M KPUTHUYECKOE
MBILIJICHHUE, YTO SBIISETCS BXKHBIM HABBIKOM JIJISl PEILICHHS CIIOKHBIX 33J1a4 B Pa3IMUHBIX cepax.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas nucuummHa (MOAy/b) BKIIOUEHA y4eOHBIH IUTaH 10 MpOrpaMMe MOJATrOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
W cKycCTBEHHBIH MHTEIUIEKT U BXOJHUT B 00s3aTeNIbHYIO YyacTh bioka 1.

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

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

3agauu n3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— (¢opmupoBaHue ITIOHUMaHue TEPMHUHOB: IIOCJIEI0BATEIbHOCT, npenen
MIOCJIEIOBATEIBPHOCTH, YACTUYHBIN TIpees, Ipeell, HenpepbIBHOCTh QyHKIMH, KpuTepuit Komm
CyLIEeCTBOBaHMS Ipeesia GyHKLIUH, TPOU3BOAHASA U NU(D(HEepeHIUPYEMOCTb, UX F€OMETPUUECKUI
Y IIPAKTUYECKHUM CMBICI;

— (¢opMupOBaHHE 3HAHUHA TEOpPEM O cpelnHeM, MoHsATHe (GopMmyisl Telnopa, mpaBuiIo
JlonuTans, OCHOBHBIX TEOpPEM, CBS3aHHBIX C HCCIEIOBaHHEM (YHKIMM Ha HKCTPEMYM U
BBIIYKJIOCTb, TOCTPOEHHE T'paUKOB (PYHKIINU U UX aHAJIU3 C TOMOUIbIO IPOU3BOJHOM;

— o0yuyeHue HaBbIKaM BBIYMCIICHUS Mpeielia OCIe10BaTeNbHOCTH U (PYHKIINN;

— (¢opMUpOBaHHE HaBBIKOB HCCJIENOBAaHUS (QYHKIMM HAa  HENPEpPBIBHOCTH U
b hepeHIPYyeMOCTb;

— (opMupoBaHHe yMEHUS BBIBOJUTH MPOU3BOHBIE FIEMEHTAPHBIX (DYHKIIHIA;

— IpHUMEHEHHE TPOU3BOAHBIX K HCCIEIOBAHUIO (DYHKIMI M TMOCTpoeHue rpadpuk
byHKIIHI;

— npuMeHeHue Gpopmyisl Teilnopa K HaX0XKISHHIO MPEAEIIOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHUS IUCHHILIMHBI (MOIYJsS) 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
AUCHUILINHE (MOYJIIO)
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 JUCLUUILTNH; METOABI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTUIECKOM MaTeMaTHKH
reoMeTpuu, TudhepeHInATBHON 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 nmpakTU4ECKUHt OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTUCTHUKH U CIy4aiHBIX MaTeMaTHYECKUX MOJIENeH B
MIPOIIECCOB, YACICHHBIX METOOB, npoheCcCHOHATBHON
TEOPETHIECKOI MEXaHHUKH B JIeSITeTIbHOCTH
npoheCcCUOHATBHON
JeSITeTbHOCTH
IK-1. CriocobeH popmynnpoBath IK-1.1. 3HaeT METOBI U MMOAXOBI K
3a/1a4¥l ¢ MaTeMaTHIECKON (hopMyITUPOBaHUIO 3371a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBATH OCHOBHBIE ITPUHITHIIBI
YTBEPXKICHUS CTPOTO U MaTEeMaTHYECKOTO
aHAJIM3UPOBATH MTOTyYEHHBIE JTIOKA3aTeNIbCTBA U aHAJIH3a
pe3yibTaThl B 00JIaCcTH pe3yIbTATOB.
MaTE€MaTUKU U KOMIIBIOTEPHBIX [K-1.2. ‘YMeeT KOPPEKTHO CTaBUTh U
HayK (hopMyITUpPOBaTH MaTEMATHYECKUE
3aJ1a4d, IPUMEHSITh CTPOTHE
METO/BI TOKAa3aTeNbCTBa U
aHAM3UPOBATH TIOTyUYEHHEIC
pe3yIbTaThL.
I1K-1.3. HmeeT onbIT paboOTHI ¢ 3aauaMu

B 00J1aCTH MAaTEMAaTHKU U
KOMITBIOTEPHBIX HAayK, BKITFOYAs
MPUMEHEHUE MaTEMaTHIECKUX
METO/IOB JIJISl PEIICHHUS
MTPAKTUYECKUX 3a/1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
| Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 YucnoBbie 7 15 24 JlomamHee 3aganue
MOCJIC0BATSIILHOCTH
2 [penen GpyHkH 8 15 24 JlomanHee 3agaHue
OJIHOM mepeMeHHOH KonTtponbHas
pabota
3 [IpousBoanast pyHKIIUU 7 15 24 Jomarinee 3ananue
U €€ CBOICTBA KontponbsHas
pabora
4 [Tpou3BogHBIE BBICIIINX 8 15 22 JlomarirHee 3a1aHue
MOPSAJKOB Komnoksuym
IK3amen 6
Hmozo: 30 60 6 94
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Nen/m HanMmenoBanue pasgesa ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
AUCHUIJIMHBI (MOLYJIs1)
1 UucIoBbIe MOCIIE0BATEIBHOCTH | UMCIIOBBIC MOCISA0BATEILHOCTH U X CBOMCTBA. [Ipenensbl

nocseioBaTenbHocTel. TouHas BEpXHAS U TOUYHAs HUKHSS FPAHU
MHOxecTB. Uucino e. Kpurepuit Ko cxonumoctu
IOCIIEAOBATEIIBHOCTEN

2 [Mpenen GpyHKIMM OHON HenpepwiBHocTh QyHKImiA. [Ipeaen GyHkunil 1 3aMmedaTebHbIE
MEPEMEHHOU npenensl. CpaBHenne Gpynkuuid. CBoicTBa (yHKLMI, HEPEPBIBHBIX
Ha OTpe3Ke
3 ITpousBoanas GyHKIMHU 1 € Ormpezenenne U CBOMCTBA MPOU3BOHOM. [ eomeTpruueckuii u
CBONCTBa [IPaKTUYECKUNA CMBICII TPOU3BOIHOM. [TapameTpruyeckre u HEsIBHbIE
¢ynkuun. Haxoxaenue ux npou3BOAHBIX
4 IIpon3BoaHBIE BRICIINX ITpousBoansle u AuddepeHInanbl BEICIINX TOpAaKoB. Teopemsl o

MIOPSIIKOB

GyHKUM.

cpeaneM. [IpaBuino JlonuTans. BeIyKJIOCTh U 3aa4¥ ONITUMU3AIINHY.
®opmyia Teitnopa. [TpuMeHneHre Npou3BOIHON K UCCIEIOBAHUIO
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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.

Ocnosnasa tumepamypa:

1. Unbun, B. A. Martemaruueckuii ananu3 B 2 4. Yacts 1 B 2 k. Kuura 1 : yueOHuk amns
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 : anektponnsiid // OOpaszoBatenbHas 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. CernoB. — 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. Kankaesa, JI. C. MaremaTuueckuil aHaiau3: Teopus mpenenoB, nuddepeHnmnanibHoe

ucuucienue : yueOHuk ans By3oB / JI. C. KankaeBa. — 2-e u3n., ucnp. u gon. — Mocksa :
NznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oOpa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caifitr]. — URL:

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

2. HuxutuH, A. A. MaremaTuueckuil aHanu3. YTiayOseHHbIN Kype | Y4eOHUK U TPAKTUKYM
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 :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBHIIaM W HOPMaM M 00ECIIeYHNBAIOIICH POBEICHNE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO ~ THUIA, 3aHATHH CEMHHAPCKOro (MPAaKTHYECKOrO) THIIA, TPYIIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS IS CAMOCTOSATENBHON paObOTHl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>)xuBaHus yueOHoro obopynoBanus. IlomerieHuss yKOMIJIEKTOBAaHbI CIEIUATN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHMHU CPEICTBAMH OOYUYEHHsI, CITY)KAIIUMH JUIsI TIPEICTABICHUST YIeOHOM
uHpopManuu OOJBIION ayTUTOPHH.

N3yuenne quciumInHbl (MOIYIs1) 00eCIIeYnBaeTCs B YYCOHBIX ayIUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;
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— CIeNHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUAsl JEMOHCTPAIIMOHHOE 000pyI0BaHHE.
[TomemeHust 1U1E CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCSI, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCHOJIb30BaHUSl WHBAJIUJAMHM W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHer» u
obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO  Cpeay

YHusepcurera.

OOyyarommMcst MPeIOCTaBIAETCS JOOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «MHTepHeT», 3JEeKTPOHHBIM pecypcaM (B TOM
YHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbHBIM 0a3zaM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmMeHoBaHue noprasna
(M3naHus, Kypca, 1I0KyMeHTa)

Ccblika

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru
OoubIMoTeKa

https://elibrary.ru/defaultx.asp

2. ba3a ganneix mug | T-cienmanucTos

https://habr.com

3. Basza gaunaeix ScienceDirect

https://www.sciencedirect.com

4. | OdurnmansHbpIi caiT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/
BEICIIIEro oopasoBanus Poccutickoit @eneparuu

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

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

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

8. | ®enepanpHblil HeHTp HHHOPMALIMOHHO -
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

HepequL I/IH(I)OpMaLII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX IIPpU  OCYHICCTBJIICHUU

00pa3oBaTenbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOYJIIO),

B TOM YHUCJIC KOMIIJICKT JIMIICH3MOHHOI'O

nporpaMMHOTO O6CCHC‘-ICHI/I5{, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIe 0a3bl JaHHBIX 151

MH(OpPMaLMOHHbBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE
Bpay3zepbI:
Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHbIe NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0eskHOoe JIMIIEH3MOHHOE
TeXstudio 3apyOexHoe CcBOOOHO pacIpOoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe

HporpaMMﬂoe odecneyeHne AJIS IIVIAHUPOBAHUA U YUE€TA BPEMCHU:

Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucTeMBbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe

Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe
CripaBo4YHO-NIPaBOBbIE CHCTEMBbI:

KoncynbranTlinroc: cripaBOYHO-TIpaBOBast OTEYECTBEHHOE | JIMICH3HOHHOE

CUCTCMA
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CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mst 6usaeca OTE€YECTBEHHOE | JIUIIEH3MOHHOE

Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSICMOE
Bash (Unix shell) 3apyOeIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO pacIpOCTpaHsIEMOe
CepBuchl U C1yKObI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHIEMOe

7. MeTtoanuyeckue u OlleHOYHbIE MATEPHUAJIBI
MeToanyeckue yKazaHHus I 00y4aOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce u3yueHus aucuuIUIMHBL (Monyiisi) «MareMaTudecKuil aHaiu3» B paMKax
TEKYILLEro KOHTPOJISI YCIIEBAEMOCTH HCIOJIB3YIOTCS TaKHe BHJbl y4eOHOH paboThl, KaK JEKIHs,
KOJUIOKBUYM, KOHTpOJIbHbIE paOOThl M JOMAIlHUE 3a/laHus, a TaKXKe pa3iMyHble BUIbI
CaMOCTOSITENIbHOW paboThl 00yyaromMXcsl MO 3aJaHMI0 TpernojaBareis, HalpaBJICHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHue  MPaKTHYEeCKHX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIMATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOI0 XapaKTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JIEKIUH: KPaTKO M CXEMaTHYHO
(GUKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI MJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MONBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

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

B nmponecce IMOATOTOBKU K KOJUIOKBUYMY HCO6XOI[I/IMO MMpOaHAJIN3UPOBATH y‘le6HBIe
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘Ie6HI/IKaMI/I U JONOJHUTCIBHBIMU HMCTOYHHMKaMMH,
AKICHTHUPYSA BHUMAHUC Ha KIHOYCBBIX TCEMax. P CKOMCHAYCTCA CO3J4aThb CTPYKTYPHPOBAHHBIC
KOHCIICKTBI, BBIACIASA OCHOBHBIC HICHU, TCPMUHBI 1 (bOpMy.]'H)I.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIENH.

[Ipu pabore Haj MAOMAlIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJIHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STalbl, YTOOBI
n30exarb NEperpy3kd U Jydlle YCBOUTh Marepuan. lcmonb3oBaTh pa3ivuHble HUCTOYHUKU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ Ha0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 3a
OTPAaHUYEHHOE BpEMs.
[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTH CHEIHMATbHbBIE 3HAHUS 110 OJHON WM HECKOJIBKUM
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TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUSI.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKcTa), MOBTOPHOE N3YUCHHE YUCOHBIX MAaTEPUAIIOB TJIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-HUCCIIEIOBATEIILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4eHHsl M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucHuInne (Moayaw) «MareMaTHYeCKUH aHATIN3)»

OueHuBaHue ypoBHSI YU4€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISCTCS B (popme
9K3amMeHa, IPU 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHIINH, C(HOPMUPOBAHHBIX 10 TUCIUILIUHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEKYTOUHOW aTrTecTaluu
UCIIONB3YETCs JlecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAULIMOHHOU
NATUOATIPHON MIKAIOHN CIEAYIOIUM 00pa3oM:

[ecatudamnbuas IlarudanasHas O01mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl o
OLICHKA OLICHKA AUCHHILVIAHE (MOLYJIIO)
10 OT1inyHO CTyIeHT MOJHOCTHIO BIIAJCET 3HAHUSMU, H3JIOKEHHBIMHU B
9 OTIUYHO paboueiil mporpamMmme, 1 TIIyOOKO OCMBICISET AUCHUILIMHY. OH
8 OTIMYHO CaMOCTOSITEIbHO U JIOTUYECKH II0CJIE0BATEIbHO OTBEUAET Ha

BCE BOIPOCHI, aKIICHTUPYs] BHUMAaHUE HAa HanOoJiee BaKHOM.
YMeeT aHanM3UpoOBaTh, CPAaBHHUBATH, KIACCH()HUIIMPOBATH,
000011aTh, KOHKPETU3UPOBATH M  CHUCTEMATH3HPOBATH
WU3YYEHHBIM MaTepuan, BbIACHSS KIIOYEBbIE MOMEHTHl U
yCTaHaBJIMBasg MPUYMHHO-CIIEICTBEHHbIE CBA3U. UYeTko
dhopmyupyet OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3yiabTaThl aHAIU30B U JPYTUX HCCIEHOBaHUM, a TaKxke
pemaeTr cioxkHble 3amadd. CTyIeHT XOpOINO 3HAKOM C
METOJIaMH UCCIICIOBAHMS, HEOOXOIMMBIMH JIJIS IPAKTUIECKON
JIEATEIIbHOCTH, U YMEET CBA3BIBATH TEOPETUUYECKUE ACHEKTHI
JTUCITUTIINHBI (MOIYIISI) ¢ IPAKTHICCKUMU 3a1adaMHu.

7 Xoporo CrynenT obnamgaer 3HAHUSAMU MPEAMETa TOYTH B TTOJTHOM

Xopomo o0bemMe paboueii mporpaMMbl U CAMOCTOSITEIBHO, JTOTHYECKH
MOCJIe/IOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymeeT aHAIM3UPOBaTh, CPABHUBATH, KIIACCU(PUIIUPOBATH,
000011aTh, KOHKPETH3UPOBATh M  CHCTEMAaTH3HPOBATH
W3yUYCHHBIH Marepuai, BBIAETSSI €ro KIYeBbIe acleKThl
yCTaHABIUBAs MPUYUHHO-CIICICTBEHHbIC CBSI3H.
dopMynupyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETUPYET

PE3yJbTaThl AHAJIM30B U APYIrux I/ICCJ'IG,Z[OBaHI/If/i, a TaK¥XKe
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJII0)

pelIaeT CIOoXKHbIE CUTYallMOHHBIC 3ana4u. CTYJIEHT XOPOLIOo
3HAKOM C METOJaMM HMCCIIEAOBAaHUSA, HEOOXOAUMBIMHU IS
YMEET  CBA3BIBATh

HpaKTH‘-IeCKOfI JACATCIBHOCTH, n

TCOPECTUYCCKUE AaACICKThlI IMpEeaMETa C MPAKTUUICCKUMHA

3aJadyaMu.

Y 10BIIETBOPUTEIIHLHO

YJIOBJ'ICTBOPI/ITCHI)HO

CryneHT obmagaet 6a30BBIMU 3HAHUSIMH 110 TUCITUTLTHHE, HO

WCIIBITBIBACT TPYAHOCTH TPU CaAMOCTOSTCIBHBIX OTBETaX U
UCTONB3YeT HEeTOYHbIe GopMyIHpoBKH. B Xo1e 0TBETOB OH
JIOTTYCKAET ONIMOKH, Kacarolmecs CyTH BonpocoB. CTyneHT
CIOCO0OEH peliaTh TOJIBKO CaMbIe IIPOCTHIC 3aa41 U BJIaACCT
JIUIITHL MHHUMAJIBHBIM HAaOOPOM METOJIOB UCCIICIOBAHUSI.

He cnan

He cnan

He cnan

CTyneHT He OBJIajieN 00513aTeIbHBIM MUHUMYMOM 3HAHHI 110
MPEeIMETy U HE MOXXET OTBETUTh Ha BOIPOCHI, JIaXe €CIH
mpernojiaBaTenb  3ajaeT

JIOTIOJTHUTENbHEIE  HABOIALINE

BOIIPOCHI.

Hucnurnnuna (Moayib) «MaTeMaTHYECKU aHau3 OIIEHUBAETCA CIAEAYIOIIMM 00pa3oM:

AKTHBHOCTH Bec |KoauuectBo Onucanne

Homamrane 3amanus | 20% 14 Ha6op 3amad mo remam Henenn

KonrtponbHbie 30% 2 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO

paboTHI PEUINTH 32 OrPAHUYCHHOE BPEMS

Komnoxuym 15% 1 VCTHBIE OTBETHI Ha BOIIPOCHI, CIIUCOK KOTOPBIX N3BECTEH
CTYJICHTY 3apaHee

OKx3aMeH 35% 1 ITucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HY>KHO
peLTh 3a OrpaHHYeHHOE BpeMs. Ha mpoiBUHyTOM ypoBHE
BO3MOJKEH JIOTIOJTHUTEIIbHBIN YCTHBIN 9K3aMeH

dopmy.a pacyéTa UTOrOBOIl OLEHKH MO AUCHUIUINHE (MOay.Ja10) «MaTeMaTH4YecKHuii
anaam3»: «0,2x cpenHee 3a gomamiHue 3amanus + 0,3 X cpeqHee 3a KOHTPOJbHBIE pabOTHI +

0,15 x xommokBuyMm + 0,35 X sK3aMeH».

Texyumii KOHTPOJIb YCIIEBA€MOCTH 00yYAIOIIMXCSI 10 TUCHUTIIINHE (MOLYJIIO0)

IIpumepHBbIe TEeMBbI 111 KOJUIOKBUYMA

Tema «DyHKUIHS

Onpenenenus

OO6patHas QyHKIUSA

Tema «CBoiicTBa (yHKIHID

Onpenenenus
Ctporo (HecTporo) Bo3pacraromias (yobiaromas) QyHKIus
Touka rmobanpHOro 3KkcTpeMyma (MUHEMYyMa / MaKCUMyMa) QYHKIMA

OyHKIMS, OTpaHUYEHHAs CBEPXY (OrpaHUYEHHasi CHU3Y, OTpaHUYEHHas,

HEOTpaHWYEHHAs )

Oyukius: u€THas (HeYETHasI, EPUoIUUecKas C IepHoaoM T )
Teopema 0 cymme OrpaHMYEeHHBIX QYHKIIUHA, CyMME OTPaHUYEHHOMN
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HEOTrpaHUYeHHOU QyHKIIMI
[oxa3arenbcTBa
Teopema 0 cyMMe OrpaHHMYEHHBIX (YHKIUH, CyMMeE, OTpaHUYCHHON 1
HEOTpaHUYEHHOU (HYHKITUI
Tema «IlocnemoBaTeIbHOCTHY
Onpenenenus
ITocnenoBarenbHOCTH
[locnenoBarenbHOCTh, OTpaHUYEHHAs CBEPXY (OrpaHUYEHHAs] CHU3Y,
OTpaHUYCHHAsl, HEOTPAaHUUCHHAs)
MOHOTOHHASI TOCJIEIOBATEILHOCTD: (CTPOT0) Bo3pacTaromias (yObIBaromiasi)
MOCIIe0BATEIHHOCTh
Tema «IIpemen nocnenoBaTeabHOCTI
Ornpenenenust
[Ipenen mocnenoBaTenbHOCTH paBeH a € R, +oo, —c0, 00
£-OKPECTHOCTh TOYKHU
beckoneuno 6osblnas Mmocnea0BaTeIbHOCTh
Tema «Cxopasiuecs NoCne0BaTeIbHOCTID
Onpenenenus
Cxopsimasicst (pacxopsiiasicsi) mocie0BaTeIbHOCTh
beckoHeuHo Manasi mocliieI0BaTeIbHOCTh
DopMyIUpPOBKHU
Teopema 00 OrpaHMUEHHOCTH CXOJISAIIEHCS MOCIIEI0BATETLHOCTH
TeopeMa 0 eIMHCTBEHHOCTH MpPEENa MOCIEeI0BATEIbHOCTH
Teopema 0 CBs3M OECKOHEUHO Masioi U OECKOHEYHO OOJIBIION
MOCJIEI0BATEIbHOCTH
Teopema o CBsI3U MOCIIEIOBATEILHOCTH, €€ TIpeiesia 1 0ECKOHEUHO MaJIoi
MOCJIE/IOBATEILHOCTH
CBoiicTBa OECKOHEYHO MaJIbIX MOCIEA0BATEIbHOCTEN
Teopema 00 apudMeTHUECKUX OMEPALUSIX CO CXOASIIUMUCS
MOCJIEIOBATEILHOCTSIMU
Teopema o 3a)kaTol MOCIEAOBATEIBHOCTH
TeopeMa o mpeAenbHOM NEPEXOE B HEPABEHCTBAX ISt
MOCJIEI0BATEIbHOCTEMN
Teopema Belepmrpacca o npezaeine orpaHU4eHHOM MOHOTOHHOU
MOCJIEIOBATEILHOCTH
JlokazarenbcTBa
Teopema 00 OrpaHMYEHHOCTH CXOJISAIIEHCS MOCIIEI0BATEILHOCTH
Teopema 0 €IMHCTBEHHOCTH TpEea MOCIeI0BaTeILHOCTH
Teopema o cBsI31 OECKOHEYHO MaJION M OECKOHEYHO OOJIBIIOM
MOCJIEI0BATEIbHOCTH
Teopema o CBsI3U MOCIIEIOBATEIILHOCTH, €€ TIpeiesia i 0ECKOHEUHO MaJIOH
MOCJIE/I0BATEILHOCTH
CBolicTBa OECKOHEUHO MAJIBIX MOCIEA0BATEIHHOCTEN
Teopema 00 apuMeTHUECKUX OMEPALUSIX CO CXOASIIMMUCS
MOCIIe0BATEIbHOCTIMU
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Teopema 0 3axaToil MOCIEI0BATEIILHOCTH
Teopema o mpeAeibHOM NEPEXOJE B HEPABEHCTBAX ISt
IOCJIEN0OBATCIILHOCTEN

Tema «Hwucio e»
Onpenenenus
Yucio e (depe3 mpeaes mociaea0BaTeIbHOCTH )

Tema «HenpepbiBHOCTD (QyHKIHI

Onpenenenus
[Ipenen GyHkuu B TOUKE ciieBa (CripaBa)
@OyHKIMS, HENpepbIBHAsI B TOUKE (HEPEPbIBHAS CIIPaBa UJIH CJIEBA B TOUKE)
Tumnbl Touek pa3ppiBa: yCTPaHUMBIN, IEPBOTO POAA, BTOPOIO pojia
@OyHK1MS, HENPEpbIBHASA HA OTpe3Ke (Ha MHTepBaJe)

DopMyIMPOBKHU
Teopema 0 HEMPEPHIBHOCTH CIIOKHON (DYHKIHMU (KOMITO3UIMU ()YHKIIHIA)
Teopema o HempepbIBHOCTH 00paTHON (QyHKIHH
Teopema (Teopemsl) Beiiepmrpacca o pyHKIIUN: HEIPEPHIBHOM HA OTPE3Ke
Teopema bonbrano-Komm o mpoMeKyTOUHBIX 3HaYEHUAX HEMPEPbIBHON
byHKIIUN
Teopema 0 HemPepbHIBHOCTH 3HAYEHUH QYHKLIUU
Teopema o HyJe HENIPEPHIBHON (PYHKIIUU

Tema «IIpenen dhyHkimn (Hayamo)»
Onpenenenus
[Mpenen pyHKIMHU (IPU X — +00, X — —00, X —> 00)
beckoneuno OonpIas (Manast) GyHKIUSA
ACHMIITOTHI: BEpTUKAJIbHBIE, TOPU3OHTAIIbHBIE, HAKIIOHHBIE
DOopMyITUPOBKHU

Yemy paBHbl kodduipentst K u b acumnrorer y = kx + b ¢pynkuum f
JlokazarenbcTBa

kx + b pynkimn f

Yemy paBHbl kodddurienTs! K u b acumnrorsr y

Tema «IIpenen pyHKIMEU (IPOTOIIKEHUE))»
Onpenenenus
[IpokoiioTast €-OKpECTHOCTh TOUKH
[penen pynxnuu npu X — X0
Beckoneuno 6onpmas (Manas) GyHKIUS
ACHUMINTOTHI: BEPTUKAJIbHBIE, TOPU3OHTAJIbHbIE, HAKJIOHHBIE

Tema «CpaBHeHue ¢yHKUuiA: 0-Manoe»
Onpenenenus
0-majioe
DopMyIUPOBKHU
CBolicTBa 0-MaJIOrO
JlokazaTenbcTBa
CaBolicTBa O-MaJIOTO
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Tema «Cpauenne ¢ynkumit: O-60mpioey»
Ornpenenenust
O-60sb110€

Tema «CpaBHeHue (YHKIMIA: aCHMIITOTAYECKAs SKBHBAICHTHOCTH)
Onpenenenus
DKBHBAJICHTHOCTD (acumnroruueckas) pyukmnuii (f ~ g mpu X — X0Q) —
DopMyIUPOBKHU
CaoiicTBa (ACHMITOTHYECKH) YKBUBAJICHTHBIX QyHKIM f 1 ¢
JlokazaTenbcTBa
CBoiicTBa (aCHMITOTHYECKH) SKBHBAJICHTHBIX (yHKImii f 1

JdemoBepcus ounjiera:

@opMmyIMpoBKa B KBAHTOPAX : .

1) Chopmysupyii B KBAHTOpaX M HEPABEHCTBAX, YTC 3821211_0 flz) = o0.

2) O6partHas QyHKIHS

3) HenpepbiBHast pyHKIHS B TOUKE

4) PaBHOMEpHO HenpepbiBHAS (QYHKIMS Ha MHOKECTBE

5) CaoiicTBa 0-Majaoro

6) Teopema 0 3a)aToii MOCICIOBATEIBHOCTH

7) Kputepuii Ko cyniecTBoBaHHS KOHEYHOTO npeesna (pyHKIMY B TOUKE

8) Teopema llITomnbia

Jloka3arejbcTBa

9) CroiicTBa OECKOHEYHO MaJIBIX MTOCIIEOBATEIBHOCTEH

10) Teopema 0 MPOMEKYTOYHOM 3HAYCHUHU HENPEPHIBHOW (PYHKIIUH

11) Teopema 06 oOpaTHOM GYHKIIMU

12) Bcesikast i cXoIsIIasicst OCIeI0BaTeIbHOCTh OorpanndeHa? Besikast i orpaHrueHHAs
MI0CJIEA0BATEIBHOCTh CXOAUTCS?

13) CyimecTByeT JIK MOCACA0BATEILHOCT X TaKasi, 4To

a) limz,=acRunmpnatomv¥nelN z, <aq;
n— 00 _

6) lim rp,=acRunpuatomvVne NIk >n3l>n: r < a.r; > a?
n— 00

[lnsi HeKOTOpOI NocnepoBaTensHoOCTU { Iy, } cywecteytor uncna a € (0; 1) u C' > 0 Ta-

14)

kve,uto Vn € N |z,.1 — x| < Ca™. MoxHo nu yTeepkaaTs, UTo Nnocnegosarenb-
HocTb { Ty, } cxo,qm(:ﬂ?|

IIpumepHbIe 3a1aHNs IO KOHTPOJILHOM padoTe
KonTtpoabHnas padora Nel
1. Tyets f(x) = (x —5)%, X ER.
a) Haiimm 1.
6) ITycTs Gynkms g Takosa, uto (f° g)(x) = 8x°. Haitau g.

2. Jlan rpaduk ¢pynkiuu y = f(x). @yHkuus onpeaeneHa npu —4 < X < 5.
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a) 3amuIy 061acTh ONpeIeNeHNs 1 MHOKECTBO 3HaYeHUi o6paTHOH dyHkimu f .
6) Hapucyit sckn3 rpaduka .

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

3 2 1

a) CiioBaMu OIHUIIM MOCJIEI0BATENbHOCTD Ipeo0pa3oBaHuil Juist mocTpoeHus y = h(x).
6) Hapucyii acku3 rpaduka ¢pynkuun h(x).

1
4. Hapucyit scku3 rpaduka GyHKIUHA y(X) = arccos (7952 o+ 2) Ha OCHOBE aHaJIM3a

WHTEPBAJIOB MOHOTOHHOCTH.
5. Cnenytomee yTBepkaeHne BepHO st QyHKIuH f:
3C: Ve e D(f)Jac D(f): |f(a)- flz)| <C
Crnenyer nu otctona, uro ¢yHkius f(x) orpannuena? OO0CHY#H CBOM OTBET.
6. Crnenyrolee yTBEpKICHUE BEPHO IS TIOCIICIOBATEIILHOCTH {an}:
YO >03dkeN:dn>k: |an| < C

Crenyer nu OTCIOZIA, YTO MOCIIEI0BATEIBHOCTD {an} orpannyeHa? OOOCHYit CBO OTBET.

4n? +6n + 13

7. I[OKEDKI/I, 9TO IIOCICA0BATCIIBHOCTD an = 3

ABIIACTCA B03paCTaIOI_I_[CI‘/’I, Ha4YrHas ¢ HCKOTOPOIr0 HOMEpa N.
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KonTpoabHast padora Ne2

Mycts f(x) = (%}‘3 +7.zeR
a) Haingn 1.

1 6) MycTb dyHKums g Takosa, uto (f o g)(x) = 8x2 + 15. Haitam g.

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

y -

a) 3anuuy 061acTh ONpeeeH)s U MHOKECTBO 3HaUeHMit 06paTHOl QyHkimu f !,
6) Hapucyit scku3 rpaduka f .
3. Han rpaduk ¢pynkuuu y = f(x). Pacemorpum dynakmuro h(x) = f(1 — 3x) — 2.
Y
7

a) CiioBaMH OTUILY MTOCJIE0BATEIBHOCTD MPe0Opa3oBaHmil st HOCTpoeHHs y = h(X).
0) Hapucyii acku3 rpaduka Gpynkimn h(x).

o _ . 1
4. Hapucyii acku3 rpaduka GyHKIMH y(X) = arcsin (m)

Ha OCHOBE aHAJIM3a UHTEPBAJIOB MOHOTOHHOCTH.
5. Crnenyromiee yrBepxkaeHUE BepHO s GyHKINH f(X):

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

Crnenyet nu otcrona, uro Gpyukuus f(x) orpannyena? OO0CHYH CBOW OTBET.
6. Cruenyroiee yTBEpKIeHHE BEPHO IS TIOCIE0BATEILHOCTH {an}:

3IC>0:YneNIkeN: |a,-ar| <C

Crenyer i OTCIOZA, UTO MOCIEI0BATEIBLHOCTD {an} orpanndyena? OOOCHY CBOI OTBET.

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe TOMaLIHUE 32IaHUS

Jomamnee 3axanne no teme: «@ynknuu. [Ipeodpazopanne rpadpuxkoB GyHKIUID»
O6nacTb onpegeneHnsa n o6nacTb 3Ha4YeHWIA

————
[ 3AOAYA1 16ann

Haliau ecTecTBeHHyI0 06nacTk ONPEAENeHna U 0BNacTb 3Ha4YEHUH GYHKLMIA:
A |
a) (0,3 6anna) f(z) = Wt

6) (0,56anna) f(r) = /— arcsin (x + 3),

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

O6paTHble GYHKLWK, KOMNO3ULMK GYHKLMIA

————
3ALAYA 2 2 Ganna

Haiigu o6patHyio dyHkumio f~1 (), ecru:

a) (0,3 6anna) f(z) = ﬁ
6) (0,3 6anna) f(z) = /I — 2z,
8) (0,3 6anna) f(z) = In(5z + 7),
r) (0,3 6anna) f(x) = 37,
a) (086anna) f(zr)=2>—8r—3, =<4
e——
3AJAYA 3 (16ann)
a—x

Ookaxmu, 4To GyHKLUMA y =

ABNAETCA 06paTHON camoii cebe, ecnu ab # —1.

1+bx

Mpeo6pazoBaHua rpadpukos GYHKLUWIA

o —————
3A0AYA 4 16ann

Haiigy BbipaxeHue ans dyHkumn f(r) = e* + 22
a
6
B

nocre cABura rpaduka Ha 3 eanHULBLl BNpaso,

nocne casura rpaduka Ha 5 eAnHUL Bneso,

nocne cABHra rpadmka Ha 2 eduHULbI BBEPX,
r) nocne casura rpadmka Ha 4 eguHULBl BHUS,

Al
€,

nocne pacTaxeHuA rpaduia ot ocu O B 2 pasa,

nocne cxartua rpaduka K ocu Ox B 2 pasa,

b

nocne pacTRxexuA rpaduka ot ock Oy & 2 pasa,

3) nocne caxarua rpaduka k ook Oy & 2 pasa.

*
3AMAYAS 16ann

Dan rpadwk dyrkun f(z) = asinfbr) + ¢ e = € [0;12]. ®yHkuma gocTuraet
MUHUMANEHOTO 3HaUeHWA & Touke (3:5), a makcumansHoro B Touke (9; 17).

Haiigm sHadenns a, b uc.

*
IALAYA B 2Ganna

Hapucyi rpadmky dyHkuai:
a) y=3f(z)+2,
6) y=3-1f(z)
— l..9
B) y=f (‘_;9 +-).
0 a1 30)

roe rpadmk y = [(x) umeeT Bra:

Y
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Jomamnee 3aganue nmo reme: «CpoicTBa pyHKUMID)

CeoWcTea YHKUMA

*
3ALAYAT 16ann

JloKadkm, 4TO ecnm [ — MOHOTOHHERA dYHKLMA, TO KOMNosuuma g = f o f — BospacTaiowan
DYHKUMA Ha KaXKAOM WHTEPBaNE, rAE OHA ONpeAeneHa.

*
IALAYA 2 0,5 6anna

Mpreean NpUMep ABYX CTPOrO BO3PacTaownx Ha I dyHKUMA, NPOM3BEAEHNE KOTODBIX AB-
FAGTCA CTPOrO YELIBAOWER dyHKUMER

*
3A0AYA 3 0,5 6anna

MpHBEAK NPUMED ABYX HEOT PaHMUEHHBIX GYHKUMIA [ W § TAKNX, YTO KOMNOZWLWA BYHKLIMA

[ o g ABNAETCR OrpaHnYeHHoi.

*
SALAHA 4 16ann

[Nariel fBE O paHUeHHbIE DYHKUMK [ 1 g, NpHudm g(z) 7 0.
al
[

(0,4 6anna) [okaxw, 410 NponssegeHne dyHkynia [ — orpaHinienHan gyHKUma

(0,6 Banna) Mpw KEKOM AONONHUTENLHOM YCNOBUM YHKUMA % GyQeT TalKe orpaHl-
ueHHOI dyHKUMeR? MpUBEaM AOKAIATENECTBO M KOHTPNPUMED. (B A3HHOM Criyuae KoHTp-
APUMEP COCTOMT M3 YHKUMIA [ 1 g TaKMX, 4TO TBOE AONONHMTENEHOE YCNOBME HE Bbi-
MONHAETCS W BYHKLMA % FABNAETCA HEOM PaHMYEHHOM. )

*
3A0AYAS 16ann

Mokamu, 4T Cneayowme GyHKUMN ABNAKITCA HEYETHEIMMK:
a) (046anna)y = In{32 (—1 <z < 1);

6) (0,66anna)y = In (JJ T 1‘),
-
3AOAYA 6 0,5 Gann

WasecTHo, 4T $yHKUMA [ HE SBNRETCA HW YETHOM, HN HEYETHON, 8 DYHKUMA § — HeuETHaRA.
MozkeT nia GyHKumA [+ g Guite:

a) (0,2 Banna) wéTHol;

&) (0,3 6anna) HeuBTHOR?

Ecnu MoXeT, To Npusedn npumen. ECNM He MOXET, TO OKaXW,
JCKU3bI KOMMOIULMA OYHKUMA

* 3ALAYA T 16ann

MNocTpoi 3cKK3 rpadHka KOMNOIMUMN GYHKUMA Ha OCHOBEHWW SHANM33 HHTEPBANOE MOHO-
ToHmocTu: y = In (22 + 1)

*
3AMAYA SR 16ann

MNocTpoit ackua rpadinka KOMNOIULN GYHKUMIA HA OCHOBAHWUW BHANM3E UHTEPBANOB MOHO-

TOHHOCTH: y = arctg(z? — dz)

*
3ALAYA S 2 6Ganna

MocTpoi 3cKK3 rpadrka KOMNOIMUMN GYHKUMA Ha OCHOBEHWM 3HANM3a HHTEPBANOE MOHO-
1
e

TOHHOCTH: ) = €

Jdomamnee 3aganne no teme: «Iloca

J0BATCJIBbHOCTH»

Onpepgenenne nocnefoBaTenbHOCTH U cnocobbl ee 3afaHna

"
IAOAYAT 0,5 Ganna

Kakue uz umcen a = 79, b = 144, ¢ = 510, d = 2584 ABNAKTCA WieHaMW NOCNea0BaTeNs-

HocTH {1, } Takol, uTo @y = ag = 1, ap49 = A + apyq, n e M?

CeoicTea nocnefoeaTensHoCTeN

*
3AMAYA 2 16ann

n+1
‘ [Ookaxu, 4To NOCNEAOBATENLHOCTS Uy = (l + %) SBNAETCH CTPOMO YOBIBAIOWEN.

*
BALAHA 2 2,5 6anna

Darw nocneposatensHocTd {zn}, {un} {unl}. {va}, NpU4EM un = Tn + Yo, vn = Znin.

[loKam UK ONPOBEPTHM YTBENHAEHHA:

a) s Toro 4ToBEI NOCNEA0BATENEHOCTE { iy, | GhiNa CTPOrC BO3PACTAIOWENR AOCTATOUHO,
YTOGEI NOCNEQOBATENEHOCTH {2y } 1 {yy | BEIMK CTPOrO BO3PECTAIOLMMA.

6

[ns Toro YToSkl NOCNEAoBaTENEHOCTE { iy, } GbiNa CTPOro YOLIBRIOWEN HEOGXOQMMO,
YToBbI NOCNEAOBATENEHOCTH {xn | W {yn | Boink yEmBaIOWMMA.

[ins Toro 4to6 NOCNEROBATENLHOCTS { Uy, | BbiNa CTPOrO BO3PACTAIOWER AOCTATOUHO,
YToBbl NOCNEAOBATENBHOCTH {Tn} W {yn} BEINK CTPOrO BO3PECTAIOLUMMM.

r)  [dna Toro 4toel NOCNEAOBATENBHOCTE vy | Bolna CTPOro Bo3pacTaklwei HeoBxoam-

MO, 4TOBBI NOCNEAOBATENEHOCTH {Tn} U {yn]} BEIAM CTPOrO BOIPACTAIOLIMMM.

A) WaeectHo, 4To nocnegosatensHocTH {Tn | 1 {yn | yBrisaot. Ona Toro 4robbl {uy, | 6ui-
Na cTporo yGeieaolwel HeoBxoauMo, UTobbl XOTA Bbl 04HA U3 NOCNEJOBATENEHOCTER

{zn} vnu {y, } Beina cTporo yemBakowe.

*
IALAHA 4 2 Ganna

VKKK, KEKME U3 CNepyIoWpX YTESPHASHIA IKEMBANEHTHE TOMY, 4UTO NOCMEedoBaTens-
HOCTb OrpaHMuYEHa CBEpXY:

a) dCeR:Ynel £ C;

6) ICeRC>0:¥nelN <}

OJEeKTPOHHBIN JIOKYMEHT



) 3CeR.C <

:¥nel <G

r YCeR.C eM o, =C;

a) dCeR:dN neMn>N =z, <C;
e) JCeR:YneM |zq| <C.

1D ¥

Kakue M3 yTBEpHASHUA ABNAIOTCA AOCTATOYHBIMKM ANA TOM0, 4TODL NOCNEL0BATENEHOCTE
Geina orpaHnueHa ceepxy?

*
3AOAYAS 16ann

Bephbl N cneayoume yTEep#aeHMAT ECnv BEPHO, TO AOKEXW; 8CNW HEBEPHO, TO NPUBEM

KOHTRApUMED.

a) Ecnu iy My, —HEeorpaHMYeHHLIE NOCNEA0BATENLHOCTH, TO MOCNER0BATENLHOCTE 2y =
Ty + Yn TAKKE ABNASTCA HEOM DEHMUEHHON.

6) Ecnv nocneosaTenbHOCTb Ty OFPaHUYEHE, 8 NOCNSA0BATENLHOCTL I — HE OFpaHu-
4EHa, TO NOCNEQOBATENBHOCTE Iy = T + Yn HE OFPaHUJEHa.

8) Ecnu nocnegoearensHOCTs Ty OFPaHUYEHa, @ NOCNeL0BATENBHOCT Yy — HE O paH-

4eHa, TO NOCNeAOBATENEHOCTE 2y = Tpln HE OTPAHMYEHA.

" anauas 16ann

2 .
| [Nokaku, 4To nocneaosaTenbHocTs by = &‘T HE ABNASTER O PAHUHEHHOR

33}131—[1/[5[ IJISA l'lpOMC)KyTO'lHOﬁ aTTeCTallui 110 JUCHUIIJINHE (MO)IyJIlO)

Ne i/

3aganne

OTtBeT

Komnerenuus

Haitau npenen

lim (22 +1).

r—2

OTRBeT 3amuIy B BUJIC ACCATUIHOMN TPOOH, OKPYTIIUB JIO IBYX
3HAKOB I10CJIE 3aITSTOM.

5,00/5.00

OIlK-1

Haiinu BepTHKanbHyto acuMOToTy QpyHKIAN

OTBeT 3alMuIly B BUJE X = &, I'JIe @ — YUCJIO.

XX
I

A.
b.
B
r

i
[SSIN S ]

[K-1

Haitnu npenen

. 2n
Lim
n—oon 4+ 1

OTBeT 3anuiIy B BUJIE AECATUIHOM IpOOH, OKPYTIIUB JI0 IBYX
3HAKOB IOCTIE 3aMATOH.

2,00/2.00

OIIK-1

DNEeKTPOHHBIA JOKYMEHT




Haitnu npenen

) r—1
lim —.
z—13(xr — 1)

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

0,33/0.33

[IK-1

ITocre10BaTeNLHOCTD 3a/1aHa ypaBHEHHEM: an = N? + 2025,
SBnsercs nu oHa:

A. Bospacraromei;
b. VYoOwiBaromeii;
B. He MoHOTOHHOM.

[IK-1

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

[IK-1

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

A. (—o0; 0)

b. (2;+x)

B. (—o0; 0) U (2;+00)
r. (0;2

OIlK-1

Haiinn MakcuManpHOE 3HaUeHNE PYHKIIUU
f(x) = 5xe* ™

Ha oTpe3ske [0; 3].

awe
© N W

[IK-1

Haiim Bropyto npoussoanyto Gynkuuu f(x) = x*+ In(x) B
TOUKE Xo = 2.

OTBeT 3anuIy B BUJIE ACCATHIHON APOOH, OKPYTIIHB JI0 IBYX
3HAKOB I10CJIE 3aIISITOM.

3,75/3.75

OIIK-1

10.

Haiinu Touky pa3pbiBa GyHKIUH

[K-1

DNEeKTPOHHBIA JOKYMEHT




22— 4
|z — 2|

fl) =

Bri6epu nmpaBUIIBHBIN BapHaHT OTBETA:

A x=2

b. x=-2

B. x=2ux=-2

I'. ®yHkuus HenpeprlBHA

11.

Hana dhyaKIIS

r+1, ecmx <0
flz)=<ar +b, ecnml <z <2

20+ 3, ecnmx = 2.

Bri6epu Bce napbl 3Ha4eHwit a u b, mpu koTopbix dyHKius f
HemnpepbiBHA Ha R.

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

OIIK-1

DNEeKTPOHHBIA JOKYMEHT
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