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1. MACHIOPT PABOYEM ITPOT'PAMMBI JUCIUTLIUHBI /

MOAYJsd
1.1. MecTro aUCUMIUIMHBI (MOAYJsI) B CTPYKTYpe 00pa3oBarTebHOU
MPOrpaMMblI
JucrunmHa «MaremaTu4ecKuid  aHaiau3» OTHocuTcs K bioky 1. OOs3atenbHbIC

qucuuIIuHel Moayns «@yHnameHnTanbHble Hayku» b1.0.4.1.

JI1st u3y4yeHus TaHHOW y4eOHOUW JUCIUTIIIMHBI HEOOXOAMMBI CIICTYIONTUE 3HAHUS, YMCHUS U
HaBBIKH, (DOPMUPYEMBIE MPEIICCTBYIONUMHU JUCIUIUIMHAME. TapaJIICIbHOE U3YUCHHUE alreOphl U
reoMeTpun, (GU3NKUA. 3HAHHS: OCHOB D3JIEMEHTAPHOM MAaTEMAaTHKH, alreOpbl W Haval aHaJIu3a.

YMmenus: oOpamarbcsi € anreOpandyecKuMU  BBIPQKECHUSMH, YHUCIaMH, MHOTOYJICHAMH,
AIIEMEHTAPHBIMH (DYHKIIUSIMH U UX CBOMCTBAMU; peIlaTh TUIIOBBIC 33a4M ajareOphl, Havyajl aHaInu3a.
HaBbIku:  MBICIUTENBHOM  JEATEIBHOCTH, JIOTMYECKOIO  aHAJINW3a, MAaTeMaTU4eCKOro |

reoMeTpUUYecKoro MolnieHus. llepedenp nocieayromux y4eOHBIX IUCLUIUIMH, U1 KOTOPBIX
HEOOXOJMMBI 3HAHWSA, yYMEHUS W HaBBIKH, (OpPMHpYEMbIe NaHHOH y4eOHOW JUCHUIUTUHON:
muddepeHaIbHple ¥ pa3HOCTHBIE YPaBHEHHWS, TEOPUS BEPOSATHOCTEH M MaTeMaTH4ecKas
CTaTUCTUKA, BBIYUCIIMTEIIbHASI MATEMATHKA.

1.2.11es1b OCBOEHMS TUCHUTLITHHBI (MOTYJIs1)

CJIb OCBOCHUA  TUCHUIIINHBI «MatemaTHndecKuit AHaJIN3»: HN3YUCHUC OCHOBHBIX
MAaTEMATHYCCKHUX HOHHTHﬁ, HX B3aUMOCBSA3H U PA3BUTHUA, a TAKIKC OTBCHAIOIIUX MM MCTOOB
pacqéTa, HCIIOJIB3YCMbBIX IJIA aHaJIn3a, MOACIUPOBAHUA U PCIICHUS NPUKIIAAHBIX 3a/1a4.
3agatm OCBOCHHUA IOUCHUIIIMHBI: PAa3BUTUC AJITOPUTMHUYCCKOIO MU JIOTHYCCKOI'O MBIIIJICHUS
CTYACHTOB, OBJaACHHWC MCTOJAaMM MCCICIOBAHUA W PCHICHUA MAaTCMAaTUYCCKUX 3ajady,
BBIpa6OTKa Y CTYACHTOB YMCHUA CaMOCTOATCIIBHO PACIIUPATH CBOU MATEMATHYCCKUC 3HAHUA U
IIpOBOAUTD MaTeMaTHUCCKUM aHaIn3 IMPUKIAAHBIX 3a71a4.

1.3. Ilmanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHUTLTHHE (MOTYJIIO)
JlocTukeHue 1ear OCBOSHUS IUCHUIUIMHBI (MOAYJs) oOecnieunBaeTcs yepes popmMupoBaHue
CIIEAYIOIIMX KOMIETEHIIMA:

Tabnuya 1
KO}] U HaAUMCHOBaHHUE KO)I U HAUMCHOBaAHUEC m{mmaTopa HnaanyeMble pe3y.]'[bTaTl)l Oﬁy‘leHI/Iﬂ
KOMIIETECHIUHN JOCTHIKCHUSA KOMHCTCHHI/Iﬁ,
KOTOpble (opMHpYeT AUCHMILINHA
(MoayJb)

OIIK-1.Crocoben

MMPUMCEHATH
€CTECTBEHHOHAYYHbIE  H
OOIIIeHHKEHEPHbIE
3HaAHUS, METO/IBI
MaTeMaTUYECKOro
aHasm3a u
MOJICJTUPOBAHHS,
TEOPETHYECKOTO 1
OKCIICPUMEHTAJIBHOTO
HUCCICA0BAHUA B
npodeccnoHamTbHOMI
JIeSTeIIbHOCTH.

OIIK-1.1. 3HaeT OCHOBBI MaTEMAaTHKH,
(U3MKH, BBHIYUCIUTEILHON TEXHUKH W

NPOrpaMMHPOBAHHSI.
OIIK-1.2. YMmeer pemrats cTaHIapTHBIE
npodecCHOHATbHBIC 3a7a4n c

TIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
OOILIEMH)KEHEPHBIX 3HAHWW, METOJbI

MaTeMaTHYECKOTO aHanm3a u
MOJICIAPOBAHHUS.

OIIK-1.3. Brnaneer HaBBIKAMU
TEOPETUIECKOTO u
9KCICPUMEHTAIBHOTO  UCCJICIOBAHUS
00BEKTOB po¢heCcCHOHATIBHOM
JIEATENHHOCTH.

3HaTh!

- OCHOBHBIC 3aKOHBI W IOJOXXEHHs anreOpsl n
reometpu, coBpemennsle UKT;

Ymers:

- pemiath CTaHIApPTHBIE 3aJaudl anreOpel U
TE€OMETPUM C  HCIIOJIb30BAHHEM  METOJIOB
MaTEeMaTHYECKOTO aHAJIN3a U MOJICINPOBAHMS;
Baangern:

- TIPaKTHYECKUMM HaBbIKAMHM IPUMEHEHHS
MTOJTyYCHHBIX TEOPETUYECKUX M MPAaKTHUECKUX
3HaHUI B IpYyTUX MaTeMaTHIECKUX
JUCLUIUIMHAX WU TpH PELUICHHU Pa3IUYHBIX
MIPUKIIAJHBIX 33/a4.

1.4. O6beM AUCHUIIUHBI (MOTYJIs1)




Obwas mpyooemxocms oucyuniunsvl (Mooyis) cocmasisem 11 3.e. (396 akadem. uacos)

Tabauya 2
Bua yuedHoi padoTnl KoJunuyecTBO aKajaeM. 4yacoB
OuHno 3aouyHo

4.1. O6beM KOHTAKTHOI padoThl 00y4aOIINXCS C MPenoiaBaTeieM 192 48
4.1.1. ayautopHas padora 168 24
B TOM YHCIIE:
JIEKIUU 76 12
NpaKTHYECKUE 3aHATHS, CEMUHAPHI, B TOM YHCIIE IPaKTHIECKast TOrOTOBKA 92 12
J1a00paTOpHBIE 3aHATHA
4.1.2. BHeayauTOpHas padoTa 24 24
B TOM YHCIIE:
MHJIMBHyallbHask paboTa 00yyaromuxcs ¢ mpenoaBaTeaeM 18 18
TpYIIOBBIE, NHIUBUIYAIbHBIE KOHCYJIBTALMN U UHBIE BHJIBI Y4EOHOM 6 6
JIeITeNIbHOCTH, PEyCMaTPHBAIOLINE IPYNIIOBYIO WIIM HHAWBULYaJIbHYIO PaboTy
00y4aloIuXcs ¢ IpenoiaBaresieM
4.2. O0BeM caMOCTOSATEIbHOI PadoTHI 00yHAOIINXCSH 174 350
B TOM YHCIIC YaCOB, BBIJCIICHHBIX Ha MIOATOTOBKY K 3K3aMCHY 54 22

2. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI (MOAYJISA)

2.1. TemaTu4eckoe NVIAHUPOBAHUE TUCIIUILUIMHBI (MOLYJIA):

Tabruya 3
Ne HanmeHoBaHMe TeMBI O6uwasn TpyA0EMKOCTb NO BUAAM y4ebHbIX 3aHATUIA (B aKag.uacax)
n/m (pazjena) TUCHAIUIMABL | TPyAoEMKOCTb B | JleKuum Mpaxr. Cam.
(moxyist) aKag.4acax 3aHATUA paborta
OuyHoO 3a04H. OuyHoO 3a0yH. O4Ho 3a0y4H. OuHo 3a04H.
1. Benenue B ananus 59 16 2 16 2 27 90
2. Huddepennunanpaoe 70 16 4 16 4 38 60
UCUUCICHUE  (QYHKIMH
OJTHOM JeUCTBUTEILHOU
TIepEMEHHOMN
3. WuTerpanpHOE 75 16 2 16 2 43 75
HCYHCIICHUEe  (QYHKIHA
OJIHOM JEeHCTBUTEILHONU
NIEPEMEHHOM.
4. Teopus psmos 44 12 2 12 2 20 50
5. HNuddepennuansuoe wu | 94 16 2 32 2 46 75
HUHTETpaNIbHOE
HCYHCIIEHUE JUTSt
GYHKIMHA ~— HECKOJBKHX
TIePEeMEHHBIX
6. ITlooeomosxa x sxzameny | 54 22
(3auemy)
7. Hmozo 396 12 12 174 350
2.2 Conepsxkanue pa3iejioB TUCHUUILIUHBI (MOYJIs):
Tabnuya 4

n/m

HaunmeHoBaHue TeMbl (pa3aesia)

AUCHUITIJIMHBI

Conep:xanue QTUCHUTTHHBI

(IMIaKTHYeCKHE eIMHUIIbI)




BCL[CHI/IG B aHaJIu3

Uucnosele MHOXkecTBa. JlelicTBuTenbHble uncna.  OrpaHUYCHHBIE
YHCIIOBBIE MHOKECTBAa. OKPECTHOCTH TOUKH.

Oynkmusa. CrocoObl  3amanus  QyHKIUA. OCHOBHBIE DJIEMEHTApPHBIC
(hyHKIHM.

YucnoBele  IOCIENOBATENBLHOCTH.  IIpemenmn  mOCienoBaTENbHOCTH.
beckoHeuHO Manble W OECKOHEYHO OONBIINE IIOCIEI0BATEIHHOCTH.
CBoiicTBa 0OECKOHEYHO MaNbIX. ApuMeTHUecKne Omepanud Haj
npenenamu. [IpenensHelil nepexon B HepaBeHcTBaX. [Ipenen MOHOTOHHOM
YHUCIIOBOHM TocnenoBaTenbHocTd. Ymcno e. IloamocnenoBaTebHOCTH.
Teopema bBoxnbunano—Beitepmrpacca. Ilpenen ¢yHkuum B TOYKe U Ha
0OeCcKOHEUHOCTH (pa3iIM4HbIE ONpENeNeHUs, TPUMEpPbl, WIIIOCTPALUN).
beckoneuno wmanple u OeckoHewHo Oonpuine ¢yHknun. CBolcCTBa
OeckoHeyHO MajbIX. Teopema o CBs3M mpezenia GYHKIHHA U OSCKOHEYHO
Manoil ¢yskuura. OCHOBHBIE TeopeMBbl O Tpeaenax (yHKiuu. llepBerid
3aMedaTenbHEI Tpenen. Bropoit 3ameuaTtensHBIN mpenen. CpaBHeHHe
OeCKOHEeYHO MaNbIX (YHKIOWH. OKBHBAJCHTHBIE OECKOHEYHO Mallbie
¢yakoun.  HempepsiBHOCTE  QYHKIMH B TOYKe  (IIPUMEPHI,
mrroctparmn). OTHOCTOpOHHHE Tpeensl. Toukn pa3peiBa GyHKInuU. Mx
kiaccudukanus. HenpepbiBHOCT (yHKIMM Ha MHOXecTBe. CBOHCTBa
HeNpepbIBHBIX (yHKIHUI.

HduddepernnansHoe  HUCUUCICHHUE
¢yHKOUH OXHOHM IeiicTBUTENFHON
[IepEMEHHOMI

OnpenencHue  MPOW3BOAHOW  (YHKIMHM  ONHOW  JIEHCTBHTEIBHOM
TIEPEMEHHOIA. JduddepeHnnpyemMocTsb ¢GbyHKIHN. [Ipasuna
muddepeHnnpoBanus. Beruncnenue TIPOU3BOIHBIX OCHOBHBIX
JJeMeHTapHbIX (QyHKIMH. JuddepeHnupoBaHue CIOXKHBIX (QYHKINH.
[TpousBogHas 00paTHBIX (byHKIHH. Hduddepenunpoanme
IapaMeTpUUeCKH M HESBHO 3alaHHBIX (QyHkumi. duddepenuman u ero
npumeHenue. [IpounsBopHble M A QepeHIransl BBHICHIMX IOPSIKOB.
KacatenpHas mnpsmas. ['eomeTpuueckuil CMBICT IPOU3BOJHOH U
muddepennunana. Gusndeckuii cMbICH TPOU3BOIHOH. OCHOBHBIE TEOPEMBI
muddepeHIMaIbHOT0 HcYKcacHus. MHorowieH u ¢opmyna Teitmopa.
[MpaBuna Jlonurans. Mccnenopanue GpyHKIMA ¢ ITOMOIIBIO NPOU3BOIHBIX
(MOHOTOHHOCTbB, NpPHU3HAKK MOHOTOHHOCTH). VccienoBanue (yHKIMHA c
TIOMOIIBIO TIPOM3BOAHBIX (SKCTPEMYMBI (DYHKIMH, HEOOXOANMOE yCIIOBHE
9KCTpEMyMa M JIOCTaTOYHOE YCIOBHE O3KcTpemyma). Mccienosanue
(YHKIMHA ¢ TOMONIBIO MPOW3BOJHBIX (BBIIYKIOCTh (YHKIMH, TOYKH
nepernba). [lmarm mocTpoeHnss rpaduka QYHKOIUH. ACHMIITOTHL
HawnGospiree v HanMeHbIee 3HaUCHNS (PYHKIIMU HA OTPE3KE.

WnTterpanpHoe HCUYHCIIEHNE
(GyHKOHUH OXHOHM IeiicTBUTENFHON
MIEPEMEHHOM.

[lepBooOpaszHast ¢GyHKOMS W HeomlpeaelcHHBI uHTerpan. CpoiicTBa
NepBOOOpPa3HBIX M HEONPENSICHHBIX WHTErpajoB. Talnuia MHTErpanos.
OCHOBHBIE METO/BI MHTETPUPOBAHUS (HEIOCPEICTBEHHOE, METO 3aMEHBI
nepeMeHHoi). OCHOBHBIE METOBI HHTETPUPOBAHUS (MHTEIPHUPOBAHHE TIO
gacTsaM). VIHTerpupoBaHHe MPOCTEHIINX TNPABIIBHBIX palMOHAIBHBIX
¢yaknui. OOuiee NMpaBUIIO MHTETPUPOBAHUS PALMOHANBHBIX (DYHKITHIHA.
WurerpupoBanne TpUroHoMeTpuueckux (yHKUuWiA. MHTerpupoBaHue
HEKOTOPBIX BHAOB HppanuoHanbHOCTeH. OrmpeneneHHbIl  HHTErpall
(maTerpan Pumana). Ero reomerpudeckuii cmbici. OCHOBHBIE CBOHCTBa
onpezieleHHOro  MHTerpana. Kiaccel  MHTErpupyeMblXx — (QyHKUHMIL.
OmnpeneneHHbI HHTErpai Kak (yHKINSA BEPXHEro npezena. Beraucnenue
ONPEJEIIEHHOTO HHTErpaia. ®opmyna Hrrorona—Jleiibauma.
WuTerpupoBaHre METOAOM MOJACTAaHOBKH, METOAOM HMHTETPHUPOBAHUS IO
yacTsiM. VIHTerpupoBaHye YeTHBIX U HEYETHBIX (DYHKINIT B CHMMETPUYHBIX
npenenax. Hecob6ctBennsle mHTerpansl (1 u 2 poma). I'eomerpudeckue
IPWIOKEHUSI OIPENENeHHOro uHTerpana. Ilmomanbs KpuBOJIMHEHHOU
Tpaneluuy, IUIOLaAb KPUBOJUHEHHOrO cekrTopa. JiuHa Ayru IUIOCKOM
KpuBoi. Bpruncienme o6vemMa Tem 1O  HM3BECTHBIM  IUTOMIAIAM
nmapaiensHbIX cedeHniH. OObeM 1 IIIO0MIa s MOBEPXHOCTH TEJla BPAIlCHHS.
[TpunoxeHns onpeaeneHHOro HHTEerpaja B (U3NKe.




Teopus psnos

UYucnoseie pspl. CBoiicTBa 4MCIOBBIX psiioB. HeoOXoaumblil mpu3HAK
cXomuMocTd. ['apMoHHMUYECKHH psA. 3HAKOMOCTOSHHBIC pPsiabl. OOIImid
NPU3HAK CXOAMMOCTH TIOJIOKHUTENBHBIX pAnoB. IIpn3Haku cpaBHEHUS.
Psier ¢ HeoTpumaTensHpIMU wieHaMH. [Tpr3Hak Janambepa, pagukaabHbII
npusHak Komw, narerpanbubiii npuzHak Komu.

3HaKoNepeMeHHBIE W 3HaKodepexmymoommecs psasl. [IpmsHak JleiOHMIA.
OOmmii NOCTaTOYHBIA MPU3HAK CXOAMMOCTH 3HAKOIEPEMEHHBIX PSIOB.
AOGCOMIOTHO M YCIIOBHO CXOAdIIMecs 4MCIOBble psiabl. CBoicTBa
aOCOJIOTHO  CXOJSIIMXCS ~ YHCIOBBIX  psinoB.  (DyHKIMOHAJIbHBIE
nocyieioBateibHOCTH U psiasl. Cymma ¢yHKIMOHanbsHOTO psina OGnacts
cXonuMocTH. PaBHOMepHast CXOAMMOCTh (DYHKIHMOHAJIBHBIX PSJIOB.
IIpusnak  Beliepmrpacca.  CBoiicTBa  paBHOMEPHO  CXOJAIIUXCSA
(hyHKIMOHATMBHBIX psmoB. CreneHHble psaabl. Teopema Abens. Pammyc n
MHTEPBAJI CXOAUMOCTH CTEIICHHOTO psina. CBOMCTBA CTETICHHBIX PSIIOB.
®opmyna u psag Teiopa. Teopembl o cxoaumocTH pszaa Teknopa.
PasznoxeHre OCHOBHBIX 3JEMEHTApHBIX (QYHKIUN B psax MaximopeHa.
HexoTopsle NpHUI0KeHHUs CTENEHHBIX PSAIOB.

Juddepennmnansaoe u
UHTErpaJIbHOE  HCYMCIICHHE  JUIS
(YHKIUI HECKOIBKUX MEPEMEHHBIX

OyHKIMU HECKOJBKHX MepeMeHHbIX. [Ipenen u HenpepbIBHOCTD (hyHKIUH
MHOTUX mepeMeHHbIX. [IpomsBoaubie W auddepeHIUansl  GYHKIUNA
HECKOJIBKMX TIepeMEHHbIX. KacarenbHas IUIOCKOCTh W HOpMalb K
MOBEPXHOCTH. OKCTPEMyMBI ~ (YHKIMH HECKONBKHX IIEPEMEHHBIX.
Heo6xonumoe 1 JOCTaTOYHOE YCIOBHE SKCTpeMyMa. [IBOHHON HHTETpal 1
ero csoiictBa. ['eomeTpuueckne u (U3MUYECKHE NPUIOKCHHS IBOWHBIX
UHTETpayioB. poWHOM wuHTerpan. CBOHCTBO TPOMHBIX HMHTErpajoB.
[ynuanpryeckne u  cepuyeckne KOOPAWHATHL [ eoMeTpuueckne W
(usnuecKre MPHUII0KEHHUS TPOWHBIX HHTETPAJIOB.

3. YCJIOBUSA PEAJIM3ALIMU JUCHUIIJIMHBI (MOAYJISA)

3.1. YueOHO-MeTOAUUECKOE OOecTIiedeHHe CAMOCTOSATEILHOMH padoThI

00yJamuxcs

Tabnuya 5

HaumenoBaHue pasjaesa
AMCUMUILIMHBI

Bua camocTosiTeibHOI paGoThl 00y4ar0IMXCs

Benenue B ananus

1) BeiBost 0OCHOBHBIX (JOPMYJT SKBHBATIEHTHOCTEN.
2)IloArotoBka  JOKIAAOB M  COOOIIEHMIT Ha  TeMy
«HermpepbIBHOCTS GYHKIIHNY.

3) BeinonHeHue HHAMBUIYaIbHBIX 3aJaHUM [0 TEMaM pas/ena.

I depennmansaoe ucuncienne | 1) Br1Bo 0OCHOBHBIX NipaBul AudHepeHpoBaHus.

(GyHKUIMN OJTHOM 1eHCTBUTENBHOMN

MepEMEHHOMN

Brimonnenue WHANBUAYAJIBHBIX 3aIlaHI/Iﬁ o TeMaM pa3acia.

I/IHTCFpaJ'IBHOe HCYUCIICHUC

1) BriBog 0OCHOBHBIX (hOPMYIT TaONHUIBI HHTETPAJIOB.

(GyHKIMA O1HON NEHCTBUTENBHOM | 2) [loaroToBka [OKIAfOB M COOOIIEHHH Ha Temy

[IEPEMEHHOM.

«IIpunoxxeHust HHTErpaJIoB.
3) BrinonHenue MHAMBUIYAIBHBIX 3aJaHUM [0 TeMaMm
pazznena.

Teopus psaoB

1) IlogroroBka 1OKJIaZOB U COOOLIEHHH Ha TeMmy
«IIpumeHeHue psaoBy.

2) BbhINoJIHEHHE MHIMBUIYAIbHBIX 33JaHUM [0 TeMaM
pazzena.
HuddepenunansHoe U 1) [ToAroToBKa JOKIANAOB M COOOIICHWI Ha TeMy

HHTCIpajIbHOC UCHUCIICHUEC JIJIA

«q)yHKLII/ISI MHOT'UX IICPEMCHHBIX).




(GyHKIMI HECKOTBKUX 2) BrimonHenne MHAMBHAYANbHBIX 3aJaHUN 1O TeMaM
IIEPEMEHHBIX pazznena.

1) Kynpssues, JI.J[. Kparkuii kypc matemaTudeckoro ananuza: T.1. yue6HOE mocobue/
JLA. Kynpssues.- M.: @usmaraur, 2002.-400c.

2) Kynpssues, JI.JI. Kpatkuii kypc matemaruueckoro ananusza: T.2. yueOnoe nocodue/
JLI. Kynpsiues.- M.: ®@usmarinur, 2002.-424c.
Cwmupnos, E. V1. Maremartnueckuii ananus. Harmsgnoe mogenupoBanue: yuebnoe nocoodue / E. U.
Cwmupnos, B. B. borym, I'. 1O. BypakoBa. — Caparos : Byzosckoe oOpa3oBanue, 2020. — 345 ¢. —
ISBN 978-5-4487-0670-7. — Texkct: anexrponnsiii// 9bC IPR SMART URL:
http://www.iprbookshop.ru/92645.html.



http://www.iprbookshop.ru/92645.html

3.2 YueOHO-MeTOAMYeCKOe U HHPOPMALIMOHHOE o0ecnedyeHre MPorpaMMbl

AMCHHUIUIMHBI (MOIYJIs1)

3.2.1. OcHOBHAasi M JONOJIHUTEJILHAS JINTEPATypa

Tabnuya 6
Buaer | ABTOp, Ha3BaHHE  JIMTEePaTyphl, ropox, | o = . 2 g o2
JIMTEpP | M31aTeJbCTBO, IO § = E & g CL% 8
. SN .
> z © IS 2
2 | S . £ |2z 252
TERE E E|TEg |EEE
S5 3 e ¢ 2 2> £ 25
28 | g : g |EE2 =5
SE&E | & s E|£:8 S &k
2 3 B = 2 oa = A= O s =&
1 2 3 4 5 6 7
OcHOBHasi TuTEpaTypa
1 64/53 OBC IPR | 100%
Agpanacwes, C. I'. BBenenne B aHAIIN3: SMART
(GYHKIMH, TIPEJIeITbl, HEMPEPHIBHOCTS! URL:
yuebHoe nocodue / C. I'. AdanacbeB. — 12/105 50 )
Caparos: By3osckoe obpazoBanue, 2020. http://www.
— 85 c. — ISBN 978-5-4487-0730-8. — iprbooksho
TeKCT : 2IIeKTPOHHBIN p.ru/97407.
html
2 192/159 | 47 OBC Jlanp | 100%
Cagapos, T. I MatemaTruecKuii aHaIH3: URL:
yue6Hoe mocobue / T. I'. CadapoB. — '
Ya : BI'TTY umenu M. Axmysuisr, 2006. 48/303 https://e.lan
— 124 c. — TeKcT : AIEeKTPOHHBIN book.com/b
00k/43310
3 Kyopseyes, JI.J]. Kpatkuii kypc 192/159 | 50 50%
MaTeMarnyeckoro aHanmza: T.1. yaeOHOe
nocoowue/ JI.JI. KyapsiBues.- M. 25
®usmatiaut, 2002.-400c. 48/303
4 Kyopseyes, JI.J]. Kpatkuii kypc 192/159 | 50 50%
MaTeMaTHyeckoro aHanmza: T.2. yaeOHOe
nocoowue/ JI.J. KynpsiBues.- M.: 25
duzmatiur, 2002.-424c. 48/303
5 Kyopssyes, JI1.J]. COOpHHK 3aja4 110 64/53 | 50 50%
MareMatuyeckomy ananuzy. T.1: IIpenen.
Henpepsisrocts. Auddeperunpyemocts/ o5
JL.A. Kynpssues, A.Jl. Kyracos, B.1. 12/105

Yexmo, M.U. lllabynun. —M.
®usmatiaut,2003.-496 c.



http://www.iprbookshop.ru/97407.html
http://www.iprbookshop.ru/97407.html
http://www.iprbookshop.ru/97407.html
http://www.iprbookshop.ru/97407.html
https://e.lanbook.com/book/43310
https://e.lanbook.com/book/43310
https://e.lanbook.com/book/43310

2 3 4 6 7
Kyopseyes, JI.JI. COopHUK 3a1a4 IO 64/53 | 50 50%
MaTeMaTndeckoMmy aHaimmu3y. T.3:
Wnrerpansr. Paner / JI.I. Kyapssies, 25
A.l. Kyracos, B.1. Yexnos, M.H. 12/105
[Habynun. —-M.: ®uzmatint,2003.-504c.
Kyopseyes, JI.J]. COopHHK 3a1a4 TIO 64/53 | 50 50%
MaTeMaTndeckoMmy aHaim3y. T.3:
OYHKIHA HECKOIBKHUX MEPEMEHHBIX / 25
JLI. Kynpsieues, A.Jl. Kyracos, B.1. 12/105
Yexnos, M.U. [llabynun. —M.
®duzmatiaut,2003 —472 c.
64/53 OBC IPR | 100%
Agpanacves, C. I. Benienue B aHAIH3: SMART
(GYHKIIUH, TIPEIeTbl, HEMPEPHIBHOCTS: URL-:
yaebHoe ocodue / C. I'. AdanacreB. — 12/105 50 )
CapatoB: ByzoBckoe obpazoBanmne, 2020. http://www.
— 85 c. — ISBN 978-5-4487-0730-8. — iprbooksho
TeKCT : 2IeKTPOHHBIN p.ru/97407.
html
JlonoIHUTeILHAS JIUTEPATyPa
192/159 50 OBC IPR | 100%
boponuna, E. b. Marematuueckuii BOOKS
aHanm3: yueoHoe nocodue / E. b.
URL:
Boponuna. — 2-¢ u3n. — Caparos: 48/303
Hayunas xaura, 2019. — 159 ¢. — ISBN http://www.
978-5-9758-1745-7. — Texcr: iQrbooksho
DJIEKTPOHHBI# p.ru/81022.
html
Kanumeun, A. C. Jlekunu o 64/53 47 OBC Jlanb 100%
MaTeMaTHYECKOMY aHaIU3y: yueOHOoe URL:
nocobue / A. C. KanurBuH. — JIumnenx : )
Jlunenxwii ['TIY, [6. r.]. — Yactp 5 : 12/60 https://e.lan
Psger — 2018. — 79 ¢. — ISBN 978-5- book.com/b
88526-987-2. — TekcT : 21eKTPOHHBIN 00k/122419
Kanumeun, A. C. Jlexuum 110 64/53 47 OBC Jlanp | 100%
MaTeMaTHYeCKOMY aHaIM3y: yueOHOe URL:
nocooue/ A. C. KanmuruH. — JInnenk:
Junenkwuit I'TIY, [6. 1.]. — Yacts 3 : 12/105 https://e.lan
Heomnpenenennsiit narerpan — 2017. — book.com/b
64 c. — ISBN 978-5-88526-863-9. — 00k/111965

TekcT : AIeKTPOHHBII



http://www.iprbookshop.ru/97407.html
http://www.iprbookshop.ru/97407.html
http://www.iprbookshop.ru/97407.html
http://www.iprbookshop.ru/97407.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/81022.html
https://e.lanbook.com/book/122419
https://e.lanbook.com/book/122419
https://e.lanbook.com/book/122419
https://e.lanbook.com/book/111965
https://e.lanbook.com/book/111965
https://e.lanbook.com/book/111965

AIEKTPOHHBII

1 2 3 4 6 7
Kanumeun, A. C. Jlexuss 1m0 64/53 47 OBC Jlaup | 100%
MaTeMaTHYECKOMY aHaIHu3y: yueOHOoe URL:
nmocoone / A. C. Kanuteun. — Jlumenx :

Junenxuii T'TTY, [6. 1.]. — YacTs 4 : 12/105 https://e.lan
Onpenenennpiii uarerpan — 2017, — book.com/b
110 c. — ISBN 978-5-88526-900-1. — 00k/112020
TekcT : AneKTPOHHBII

192/159 50 3BC IPR | 100%

BOOKS

CwmupHoB, E. Y. MatemaTudeckuit URL:
ananus. HarmsgHoe MojenupoBanue: 48/303
yuebnoe nocobue / E. . CmupHos, B. B. http://www.
Bboryn, I'. 1O. BypakoBa. — Caparos : iprbooksho
By3orckoe oOpazoanue, 2020. — 345 c. D.ru/92645.
— ISBN 978-5-4487-0670-7. — Tekcr : html

1)
2)
3)
4)
5)
6)
7)

8)

3.2.2. UuTepHeT-pecypchl

DnekTpoHHO-0MOMoTeuHast cucrema IPRbooks ( www.iprbookshop.ru).

O6pazosatenbHas miardopma «FOPAWT https://urait.ru/).
DnektpoHHO-0MOMoTeuHast cuctema«llanby (https://e.lanbook.com/).

MDB (MexBy3oBckas anektponnas oubnuoreka ) HI'TIY. (https://icdlib.nspu.ru/).
HAVYYHA SJIEKTPOHHASI BUBJIMOTEKA eLIBRARY.RU (https://www.elibrary.ru/).
CIIC «Koucyasrantllmocy (http://www.consultant.ru/).

[Ton6opka aureparypsl o AudQepeHIraIbHbIM YpaBHEHUSIM

http://egworld.ipmnet.ru/ru/library/mathematics/ode.htm.

http://atomas.ru/mat/difur.



https://e.lanbook.com/book/112020
https://e.lanbook.com/book/112020
https://e.lanbook.com/book/112020
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https://e.lanbook.com/
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https://www.elibrary.ru/
http://www.consultant.ru/
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm
http://atomas.ru/mat/difur

3.3. MarepuajbHO-TeXHUYECKOE o0ecnedyeHue TN CHUIINHbI

ILJISI OCYHICCTBIICHUA O6pa3OBaT€JIBHOFO Imponecca 1o AMCHUILINHE HCO6XO,ZII/IMa

ciacayromasa MaTCpuaJIbHO-TCXHUYCCKAA Oaza:

Tabnuya 7

Tlomemenust ajist OCYIIECTBJICHUA
06pa30BaTeﬂLHOFO nmpouecca

IlepedyeHp oCHOBHOTO
00opynoBaHus (C yKazaHHEM KOJI-
Ba MOCAIOYHBIX MECT)

Axnpec (MECTOTIOIOKEHUE)

AyﬂI/ITOpI/II/I JJI1 IPOBCACHUS JICKIIMOHHBIX 3aHATHI

JlekumoHHas ayAUTOpUS —

ayn. 2-21

HHuTrepakTuBHAs 10CKa,
KOMITBIOTEP C BBIXOJIOM B
HUHTEPHET, CTOJIbl YYEHUUECKHE,
CTYJbS yUYCHIYECKHUE

Ha 54 mocagOYHBIX MECT, yaeOHas
JIOCKa - 1IIT., HATJIAIHbIC TTOCOOUS.

Vu. kopmyc Ne3

r. I'po3ssii, yn. Jismuaesckoro Ne 9a

AyZ[PITOpI/II/I I IPOBCACHUA TPAKTUYCCKUX SaHﬂTHﬁ, KOHTPOJIA YCIIEBACMOCTH

KomnprotepHssiif kiace - aya. 2-01

KomnbproTeps! ¢ BEIXOIOM B
WuTepHeT U 1ocTymoM B
3IEKTPOHHYIO HH(POPMAITUOHHO-
00pa3oBaTEeNBHYIO CpETy BY3a,
TEXHAYECKHE CPEACTBA IS
OTOOpaKEHUSI MYJIbTUMETUHHON
WM TCKCTOBOW HH(OPMAIINH:

MyJIbTUME 1A IPOEKTOP, IKPaH,
aKyCTH4YEeCKas CUCTEMA.
KonngectBo mocago4HbIX MeCT -

30.

Vu. kopmyc Ne3

r. I'po3ssbiil, yiu. JIsnunesckoro Ne 9a

AynuTopus AT NPaKTHYECKIX

3aHATHi - aya.4-07

AynuTopHas 10cKa, (CTOJBI
yUEHHUYECKHUE, CTYNbs
yUEHHUYECKHUE

Ha 20 mocaZoYHBIX MECT, yueOHas
JIOCKa - 11IIT., HATJIATHBIE TIOCOOMS.

Vu. kopryc Ne3

r. I'po3ssbiii, yiu. JIsnunesckoro Ne 9a

[MomenieHns A1 CaMOCTOSATENBHON PabOTHI

YuraabHBIH 3a71 ONOIHOTEKH
qriry

KOMHBIOTepI)I C BBIXOJIOM B
WHTepHeT U JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTebHYIO Cpe/ly By3a.
KonruecTBO MOCaI0YHBIX MECT -
50.

DONEeKTPOHHBIN YUTATBHBIN 3aJl. 3TaXK 2
BubimoTe4HO-KOMIIBIOTEPHBII IEHTP

r. I'po3ssi, yn. Cy6pst Kummnesoit, 33




4.

KOHTPOJIb U OILEHKA PE3YJLTATOB OCBOEHMS
JTUCHUILIAHBI / MOJTYJISI

4.1. XAPAKTEPUCTHKA OLIEHOYHBIX CPEJICTB

KOHTpOJIL U OLCHKa pE3yJIbTaTOB OCBOCHUA IOUCHUIIJIMHBI / MOAYJId OCYHICCTBIIACTCA
mpenoaaBaTcyi€M B IIPOLECCE IPOBEACHHUA IIPAKTHICCKUX U na60paToprlx SaHHTHﬁ, KOHTPOJIBHBIX
pa60T, a TaKKC BBIITOJTHCHHUA O6y‘IaIOH_II/IMI/ICSI HUHAUWBUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCJIGI[OB&HHFI

U T.I.
Tabauya 8
Ne HaumenoBanue Tembl (pa3aena) ¢| Kog u HaumenoBanue OueHoYHbIE CPeACTBA
n/m KOHTPOJUPYEMbBIM COJePKAHNEM npoBepsieMbIX —
. TeKyIuit MPOMEKYTOYHAS
KOMIIeTeH Ui
KOHTPOJIb aTTecTamus
1. Benenue B ananus OIIK-1 TecT, BEIIOIHEHUE 3a4eT
WHIUBHUyaTbHBIX
3aJIaHNH,
KOHTpOJIbHAS
pabota
2. HI/I(I)Q)GPGHHI/I&HBHOG OIIK-1 TecT, BEIIOTHEHUE
vcurcienne QyHKIUI OaHOM HHIMBHyaTbHBIX
. . o 3a1aHui,
JACHUCTBUTCIIbHOU ITICPEMCHHOU 8
KOHTPOJIbHAS
pabota 9K3aMeH
3 HHTerpaibHOE HCUUCIICHUE OIIK-1 Tecr, BeimonHeH#e
DYHKLMI OHOIM MHMBHYATbHBIX
. . 3a1aHui,
JCHUCTBUTCIIBHON
N KOHTpOJIbHAS
[IEpEMEHHOM. paGora
4 OCHOBBI TEOPUH OIIK-1 TecT, BBITIOTHEHUE
0OBIKHOBEHHBIX MHAMBUAYAJILHBIX
G pepeHaIbHbIX sazaHH,
a p vH KOHTPOJIbHAS JK3aMeH
YpaBHCHUU pabota
5 Teopus psoB OIIK-1 Tecrt, BBITIOJIHEHHE
UHIUBHYaIbHBIX
3aJlaHUM,
KOHTPOJIbHAS
4.2. OueHo4YHbIe CPEACTBA Il POBEeHNs TEKYIEro KOHTPOJIs
yYCneBaeMoOCTH
4.2.1. HamMeHOBaHHE OLIECHOYHOTO CPEICTBA: mecm
Memoouueckue mamepuanvl. NpuUBOOAMCS 8ONPOCHL U/UIU MUNOBblEe 3A0AHUsL, KpUumepuu
OUYEHKU.

Ilpumepnvie éonpocwl 0134 mecmuposanus
(6onpocvl ¢ 3aKkpbimotl hopmotl omeema: 8blOOP NPABUILHO20 8APUAHMA U3 NPEOTIOHCEHHBIX)

1 cemecTp
Pa3znea 1. Benenue B anaans

Bonpoc Ne 1. JIns KaKoii 3 clIeyIONuX ap MHOXKECTB HMeeT MecTo cooTHomenne 4 C B
a) A= {ab,c,d}; B={a,c,d};

0) A={Db,d}; B={ab,c,}




B)A={a,6}; BZ{a,d,e}; r)A ={a,b,d} B={a,c,d}

Bompoc Ne 2. JTansr muoskectBa A ={0,1,2,3,4,5}, B={3,4,5,6}, C ={-3,0,3},
torna (A N B) \ C ectb MHOXECTBO
a) {3,4,5}; 0) {4,5}; B) {3,5}; r) {3.4}.

Bompoc Ne 3. Vkaszars ¢opmyity obimero wieHa mocienaoBarenbuocta 2, 3/2, 4/3, 5/4, ...
a) (n+1)/n?; 6) N?+2n+3; B) (n+1)/n; r) 1/n?.

Bormpoc Ne 4. ['oBopsT, 4TO Ha MHOXeCTBe X 3a7aHa QyHKIIHS, €CITN

a) kKaxaoMmy x € X cTaBUTCS B COOTBETCTBHUE HE OJHO 3HaUeHUE Y € Y

0) kaxaoMy x € X TIOCTaBJICHO B COOTBETCTBHE OJHO U TOJIBKO OJHO Y € Y;

B) I0O0MYy x € X cTaBUTCS B COOTBETCTBUE JIt0boe Y € Y

) KaXJI0oMY X € X 110 HEKOTOPOMY MPaBHILY WM 3aKOHY CTAaBUTCS B COOTBETCTBUE HECKOJIBKO
3HaueHU Yy € Y.

Bonpoc Ne 5. O6nacteio onpezaencaus Gyakiun Y = In(X + 2) siBisercst

a) [-511]’ 6) [3>+OO]’ B) ( - 2’+OO); r) [273]

Bormpoc Ne 6. @yHK1MS Ha3bIBaeTCA YETHOM, €ciin

a)f(-x)=1(x); 0)f(-x)=-f(x); B) f (X +T) =1 (x); r)f(x-T)=1(x).
. 2

Bompoc Ne 7. 3uauenue npegera lim 25-Xx° paBHO
Xx=»5 x_—-§

a) 10; 0)5; B) — 5; r)— 10.

Bomnpoc Ne 8. 3nauenue npeaena lim &imx paBHO
x—0 2X

a) 1/4; 06) 4; B) — 2; r) 1/2.

Bonpoc Ne 9. 3nauenue npenena !(iLno (1 + 3X)§ paBHO

a) e; 0) 3; B) 0; I e.

Bonpoc Ne 10. Ecim leo f(x) = f(xo) To pynxmus f(X)

a) HempepbIBHA B 9TOM TOUKE; 6) umeer paspsiB 1 poja; B) uMeeT paspsbiB |l pona.

Bonpoc Ne 11. Yka3zate pasHocTs MHOKECTB A = (-1,3,-5,7); B = {3,4,5,6,7}
a) {394:5}: 6) {-11_5}; B) {3:5}5 F) {0,1,2}

Bompoc Ne 12. Kakas u3 mocienoBaTebHOCTEH {Xn} OrpaHUYEHA CHUBY
a)-2,4,-6,8,... 6)-1,-4,-9,-16,... B)1,3,5,7,... 1)-2,4,-8,16,...

2
||m 3N“—n+2

Bompoc Ne 13. Halitu ipenest mocie10oBaTeIbHOCTU — =
P P n— 14+n+6n°

a) -2 6)0 B) 1/2 r)-1/2

Bompoc Ne 14. Haiitu o6nacts onpeaenenus gpynkuuu f(X) = arccos 3x
a)x € [-5,1] 0) x € [-1/3, 1/3] B) x € [1,+0) r)x € [2,3]



Bonpoc Ne 15. Ilpenen oTHOIIeHNs: TOCTOSAHHON BelmMuMHBI C K (YHKIUU UMEIOIIEeH mpees

C
|Im f(x)=0, pagen: lim ——=2
x—x f ()()
a) «O» (nymio0) 0) «1» (equuue) B) OCCKOHEYHOCTH r) BenuauHe «C»
B Ne 16.4 b y 2
onpoc Ne 16. Uucno Touek pazpeiBa QyHKIMH Y = paBHO
(x—2)%(x+1)
a)l 0) 2 B) 3 r)0
—2x% +1
Bormpoc Ne 17. 3nauenue npenena I|m —————— PaBHO
x> 2x% 45X — 2
a)-1 6)0 B) 0 r) 0,5
Bompoc Ne 18. Cumson  lim . f(X)=b wm f (a+0) =Db nassBaercs npasocToporHNM
X—a+
npenenom ¢ynkuuu f(X) B Touke X=a u 03HaYaeT
[ = im f(x)= im f(x)=
o im £()=b 0 fim, (9 =b v fim 1(9.=b
>a #a <a

Bompoc Ne 19. Eciiu ipenen yukuun y=f(X) B TOuke X=a CyIiecTByer, HO B 3TOi Touke GyHKIIHsS

f(X) 160 He onpenenena, mu6o T (a) # lim f(X), o Touka x=a HaseiBaeTcs
X—a

a) HEyCTpaHMMOM TOUYKOM pa3pbIBa MEPBOTO poja
0) TOUYKO# pa3pbiBa BTOPOTO pojia
B) YCTPaHUMOM TOYKO pa3pbiBa EPBOro poja

Bompoc Ne 20.
X 0
OTHOLIEHNE — TPEICTABIIAECT HEONPEAEIEHHOCTh BUIa — , €CJIHM Ipu N —> 00
y o0
n

a) JUTs TI0OOT0 Harepel 3aJaHHOTO YHCIia A > 0 Bemomnnsiercs X, > Awu Yn > A
6) lim x, =0, limy, =
nN—oo

nN—oo
B) r!mo X, = An, r!l_r)T!O Yo = Bn , Te A], Bn - 0ECKOHEYHO OOIBIINE BETUINHEI

Bonpoc Ne 21. Kakas u3 nocienoBaTenbHOCTEN {Xn} SBISETCS BO3pACTAIOIICH:

a) Xn = (-1)"/n; 6) Xn =1/n?; B) Xn=—VN; T) Xn=2n+1

Bonpoc Ne 22. Haiitu (f (b) —f (a)) / (b — a), ecrm f (x) = X2

a) l; 6)a—b; B)a +b; r) 2a —b.

Bonpoc Ne 23.

Ecmu f(x2) > f(X1) mpu X2 > X1, TOo PpyHKIIHS

a) yObIBaromas; 0) Bo3pacTamomias;  B) OrpaHHYCHHAs; T) 3HaKONepeMeHHasl.
Bompoc Ne 24.

Kaxkas u3 mocnenoBaTeIbHOCTEH {Xn} orpaHUYCHA.
a) 2,4,6,8,... 6)-1,-4,-9,-16,... B)2,3/2,4/3,5/4,... 1)-2,4,-38,16,...

Bompoc Ne 25.
Kakas u3 cnegyromux QyHKuui snaseTcs: GyHKIMe ooiiero Buaa (HU Y4€THON, HU HEYEeTHOI )?



Ay=x+33-x  6)y=[x-2 B)y =arcsinxr)y =[x + 2|

Bompoc Ne 26.
94 x?
3uauenue npenena lim ———— pasno
x=>3 X —3X
a) 10 6) 5 8)— 10 r) o

Bompoc Ne 27.

- 1
3HayeHue npejena ler—n>o (1— SX)X paBHO
a) 0 0)3 B) € r) 1/ e

Bompoc Ne 28. Touka x = 0 sBnsiercst aiist GyHKIuM Y = tg X TOUKOiA
a) pa3pbiBa 0) MakcuMyma B) MUHUMYMa T) neperuoda

Bormpoc Ne 29. ®ynkiust Y = Sin X Ha uatepsaie (1; 2) sBisiercst
a) Bospactamomield  0) yObIBaromeit B) BBINYKJIOW BBEPX I') BBIYKJION BHU3

Bompoc Ne 30. ®ynknus y = 1/X umeer B Touke x = 0
a) MakCHUMyM 0) MUHUMYM B) pa3pbIB 1-TO pona I') pa3psiB 2-TO poja

Bormpoc Ne 31. Ecniu pynkuus y = f(X) HenpepbiBHA Ha oTpe3ke [, b] u 3HaueHus e€ Ha KOHIIaX
orpeska f(a) u f(b) umeroT mpoTHBOMOIOKHBIC 3HAKH, TO BHYTPH OTpe3Ka Haiaércs Touka ¢ € (a, 8)
TaKast 9rto ...
lim
a) f(x)=a+b 0) f(c)=0 B) f(b)—f(a) =f(c) 1) f(c)=1
X—>c
Bormpoc Ne 32. Ecniu pynkuus y = f(X) HenpepbiBHA Ha oTpeske [, b], To
a) OHA OrpaHUYCHA HAa ATOM OTPE3KE
0) OHa He OorpaHUuYEHA Ha ITOM OTPE3Ke
B) OHA JIOCTUTAET TOJIBKO CBOCTO HANOOJIBIIIErO 3HAYCHUS
r) oHa oOpamiaeTcs B HyJb
Paznea 2. luddepennuanbHoe ucuucjieHue pyHKuuii 01HOH AeliCTBUTEJIbHON epeMeHHOM

Bomnpoc Ne 1. Kakoe u3 npasuin auddepeHunpoBaHms 3aucaHo HEBEpHO:

’ !
a) (U+v) =u’+0’ 0) (u-u)=u’-u+u-u’

’
u uov—u-v c) cv
Bl = N\ =] =%
v v v v

Bornpoc Ne 2. ITpousBoanas QyHKIUHK Y = COS°X paBHa
a) 3 cos?x sin X 6) 3 COS?X COSX B) - 3 COSX Sin X r) - COS?X sin X

Bompoc Ne 3. TIpousBoanast In sin X paBHa
a) In cos x 0) ctg X B) —tg X r) 1/sinx

Bonpoc Ne 4. [Tpoussoanas Gpynkiuu y = tg X* paBHa
a) tg 2x 6) 2X tg X B) 2X / COS?X? r) 1/ cos®x?

Bonpoc Ne 5. TTponsBoaas GyHKIHHE Y = X° COS X paBHA
a) 3x? Cos X 6) 3x2 (- sin x) B) 3x2cos X - x3sin xr) 3x2-sinx



Bompoc Ne 6. Beraucauth npousBoanyro GpyHkime y=In sin X
a) 1/sin x 0) Incos x B) 1/C0S X r) Cctg X

Bompoc Ne 7. Berunciauts mpou3BoaHYIO 4-10 mopsiika oT GyHKIMH Y= Sin X

a) COS X 0) -sin x B) - COS X r) sinx
Bonpoc Ne 8. ®yukuus y=x3-3X UMeeT MaKCHMyM B TOUKE
a) x=0 0) x=3 B) x=1 r) x=-1

Bonpoc Ne 9. dynknus y=x*-4x umeer B Touke X=0
a) eperutd 0) max B) min r) pa3pbiB

Bonpoc Ne 10. HaxsaouHO# acumMnToTol rpaduka Gynkimu y=(X’+2X-3)/X aBiasercs npamas
a) x=0 0) x=1 B) Y=X+2 r) y=2x+1

Bomnpoc Ne 11. Touka, B KOTOpO#l IPOU3BOIHAS paBHA HYJIIO, Ha3bIBACTCS
a) TOYKOW pa3pbiBa 0) TOYKOU meperuda B) CTallMOHAPHOMN ') KPUTHYECKOM

Bonpoc Ne 12. Ecinn Ha HEKOTOPOM IPOMEXKYTKE MPOU3BOIHAS (DYHKITUH MTOJIOKUTEIbHA, TO HA
9TOM MPOMEXKYTKE QYHKLUS
a) BO3pacTaet 0) yObiBacT B) IOCTOSIHHA T') HET OJJHO3HAYHOTO OTBETA

Bompoc Ne 13. Ecnu cyiecTByeT OKpeCTHOCTh TOUKU X = &, B KOTOPOH CJIeBa OT 3TOM TOUYKH IepBast
POM3BOIHAS (PYHKIIMH MOJIOKHUTETIbHA, a CIIPaBa OTpULIATENIbHA, TPUUEM (PYHKIIHS HETIPEPhIBHA B
caMoif TOUKe, TO X = a SIBISIETCS TOUKOM

a) pa3pbiBa 0) meperuba B) MaKCHUMyMa r') MUHUMYyMa

Bormpoc Ne 14, meercst crenennas ¢yukiwus Y = @"(X). Uemy paBHa mpou3BoaHast 3T0il GyHKIUU?
Y, =?

an- " g, 6) n- ™ B) 0" - @, r o' @,

Bompoc Ne 15. Ecniu mpu niepexojie 4epe3 TOUKy Xo MPOU3BOIHAs AU depeHnnpyeMoit pyHKIuu
f(X) MeHsIeT 3HaK ¢ MIF0Ca HA MUHYC, TO TOYKa

a) Xo — TOYKa JIOKaJIbHOTO MakcuMyMa (yHkimu f(X)

0) xo — Touka nepernda pynkiun f(x)

B) X0 — TOYKA JIOKAITbHOTO MUHUMYMa GyHKIHH f(X)

T) X0 — HE ABJIIETCS TOYKOH dKkcTpemyma f(X)

Bompoc Ne 16. 3nauenue npou3BOIHON kiuu Y = €* B Touke xo = 0 paBHO
p p YH p

a) 1 0) e B) 0 r) -1
Bonpoc Ne 17. Haiitn Hanbonbtee 3Hadenye GpyHKINHN Y = X° Ha oTpeske [1, 4]
a) 4 0) 16 B) 1 r) 8

In x°
Bompoc Ne 18. TlpousBoanas pyHKINHU Y = : paBHa
a) Slnx? 6) Inx B) 1/X r) 5/X

Bompoc Ne 19. Ha npomesxyTke, rie mpou3BoaHas GyHKIIMK paBHA HYIO, QYHKIUS
a) BO3pacTaer 0) yobIBaeT
B) MIOCTOSIHHA T') HET OJJHO3HAYHOTO OTBETA



Bonpoc Ne 20. Ha mpomesxyTke, r1ie BTOpasi Ipou3BOIHAS (QYHKIIUHN OTpULIaTeIbHAs, TpapuK
byHKIUHA

a) BO3pacTaer 0) yObIBaeT

B) [IOCTOSTHHA I) HEeT OJTHO3HAYHOT'O OTBETA

Bompoc Ne 21. TIpousBoanas Broporo mopsijaka oT GpyHkmuu Y = X In X paBHa
a) -1/x 0) 1/x B) 1+1/x r) 1

Bonpoc Ne 22. HaxIoHHO# acuMnToTOM Tpaduka Gynkimuu y=(x>+1) /(x-1) sBnsercs npsamas
a) X=1 6) 0 y=x B) y=Xx+1 I') HET HAaKJIOHHBIX aCUMIITOT

Bompoc Ne 23. TIpousBoanas ¢pyukuuu Yy = Sin (2X + 3) paBHa

a) sin 2 0) 2sin (2x + 3) B) COS (2x + 3) r) 2 C0S (2x + 3)
Bompoc Ne 24. Bropas npousBoaHas pyHkuuu y = C0S (5X + 2) paBHa
a) —os (5x + 2) 0) -25 cos (5x + 2) B) -25 COS X r) 25 cos (5x + 2)
Bormpoc Ne 25. IpousBoanas 3-ro mopsiaka ot GpyHkmuu y = C0S (2 — 3X) paBHa
a) sin (2—3x) 0) 27 sin (2 — 3x)
B) -27 sin (2 — 3x) r) -27 cos (2 — 3x)

2 cemecTp

Pa3nen 3. UnTerpanbHoe ucuucjienue pyHKuuii 0HOM NelicTBUTEILHOI NepeMeHHOM

1. ®ymkmua F(X), masweBaerca mepsooGpasmoit mns ¢ymxmuu  f(X) Ha mHexoropom
IPOMEXKYTKE, €CIIU B Ka)KIAO0H TOUKE ITOr0 IMPOMEXKYTKA CIIPaBeIlIMBO PABEHCTBO

a) f'(X)=F(X),6) F'(x)=f(X)+C,s) f(X)=F'(X)+C,r)F'(x)=f(x).

2. Ecrm ¢ynxmus T (X) menpepsiBHa Ha HEKOTOpPOM MPOMEXYTKe, TO OHA MMEET Ha STOM

IPOMEKYTKE
a) MPOU3BOIHYIO 0) nmepBoobOpazHyro
B) HEOIIpEIeJICHHbIN HHTErpaj I') SKCTPEMYM

3. HeonpenenennsM uaTerpanom ot gpyrakmuu T (X) Hasesaercs:
a) T(x)+C,6) F(x),8) F(X)+C

1 0003HAYAETCS CUMBOJIOM

r) JF(x)dx,ﬂ)If(x)dx,e)j(f(x)+C)dx.

4. Cpenu nepeuncineHusix Gpynkmuit ykaxute BCE, koTopsie SBISIIOTCS MEpBOOOPa3HBIMU IS
bymiamn y = cosZ2x

a) tg2x 0) ctg2x B) —tg2X r) —ctg2x ) 2tg2x

e) 2ctg2x x) 2 — ctg2x 3) tg2x + 2

5. Cpenu nepeunciennbix GpyHkiuii ykaxxkure BCE, koTopble sIBJISIIOTCS IEPBOOOPA3HBIMU JIJIS
byakun y = In x
a)xlnx—x 0)xlnx B)xInx +3xr)2+xlnx —x )1)§+C



6. Eciu F(X) — nepsoobpasnas s f(x) [ 2F(3x)dx, To pasen
a) 2F(3x) + C; 6) 6F(3x) + C ; B) (2/3)F(3X)+C ; 1) (312)F(3%)+C ; 1) F(6x)+C .

7. Cpenu nepedrcieHHbIX UHTErpanoB ykaxxute BCE, KoTOpble BEIUUCIISIIOTCS € TOMOLIBIO
(opMyIbl HHTEIPUPOBAHUS IO YACTSIM:

a) [cos®xdx6) [xcosxdx;B) [xcosxdx? 1) [xe¥dx n)[xe* dx

e) [xInx dx x) f—dx

8. . Cpenu nepeurcieHHbIX HHTETpanoB ykaxute BCE, KOTOpbie BEIYUCIISAIOTCS METOIOM
«BHECEHMsI 110]1 3HaK AuddepeHunanar:

a) [cos®xdx6) [xcosxdx;B) [xcosxdx? 1) [xe¥dx n)[xe* dx
eVx
e) [xlnx dx x) fﬁdx

[10CJIE MOACTAHOBKU VX + 6 = t?

9. K kakoMy Buy npeoGpasyeTcst uHTerpai | o \/_

2dt | 2tdt | 2dt | 2dt
a) ft2+t’ 6) ft2+t—6' B) ft2+t—6' F) f t2+6

10. Ecnu f(X) — meppoo6pasnas aiis g(x) , to [ f'(x)g’(x)dx pasen
8) f()g(x) + C;6) f2(x) + C; 8) 5 9% (x) + C; 1) g2 (X)+C 5 1) 0.

11. VkaxuTte, Kakoil OTBET NPaBUIILHO OTPaXKaeT CBOMCTBA HEOIPEIEIIEHHOI'O HHTerpaa:

) [(F0+g00)x= [ f(dx+ [g()dx, [af ()dx=a] f(x)dx,
J‘f(x+b)dx:J'f(x)dx+.|‘f(b)dx,
b)  [(f()+9(0)dx= [ f(x)ax+ [ g(xdx, af f (x)dx = [af (x)dx,
jf(x+b)dx= F(x+b)+C,
) j(f(x)+g(x))dx:jf(x)dx+jg(x)dx, ajf(x)dx: F(x-a)+C,
jf(x+b)dx= F(x+b)+C.

12. VxaxunTe, KaKOH OTBET MPABHIBFHO OTPA)KAeT CBOWCTBA HEOTPEICICHHOTO HHTETpajia

) (jf(x)dx),: £09, d[ f)dx=f()+C, [df (x) = f (),
b) (jf(x)dx)’ = 100, d[ f(dx = f (), [df ()= F(x)+C,
0 (jf(x)dx), = 109, d[ f0)dx = f(dx, [df (x) = f(x)+C.

! ! L OyIyT COOTBETCTBEHHO
cos’x’ a®+x* " Ja?_x? X

13. IlepBooOpa3zHbIMU A1t PYHKLIUH

1) a*+C, 2) arcsin 2 +C,3) —h *=24C, 4) ctgx+C,
a 2a X+a

5) tgx+C, 6) In|x+C,7) éarctg§+c

a) 1,3,2,6  6)5,3,2,6  8)52,3,671)57,26 15,2,7,6



14. 3aMeHa IepEeMEHHO# B HEOTIPEICJICHHOM HHTErpaJie J. f (X)dx mpu X = ¢(t) ocymectBisieTcs
o popmye:
) [flem)dt,6) [ flp®)®)dt,s) [ fp®)f'Odt,n) [ fe®))e(t)dt
15. ®opmyIia HHTErPUPOBAHUS 10 YACTSIM UMECT BHT

a) Iudv=uv+jvdu,6) Iudv=uv-jvdu,B) Iudv=uv—jvdu,r) u'v+uv

A A

16. HazoBute nepBooOpasHbie ApoOeit u —, TIe a, A, N - mocTosiHHBIE.
x—a (x-a)

A

1-n
a) Aln|x—a|+C nxl_—a)JrC,6) Aln|x—a]+C u Alnjx—a]" +C,
-n

B) éIn\x—a\+C u éIn\x—a\+C,r) éIn\x—a\+C u ﬂIn\x—a\+C
a n a a

17 Minrerpan puna | R(SiN X, COSX)dX » crysae R(sin X, —cosx)= - R(sin x, cosx)
BBIYUCIIACTCA IMMYTEM IMOACTAHOBKU

a)t=sinx,6) t=C0OSX,B) t=tgXx,r) t:tgg

18. Murerpan puga | R(SIN X, COSX)dX & caysae R(—sinx,cosx)= - R(sinx, cosx)

BBIYUCIIACTCA IMMYTEM IMOACTAHOBKU

a)t=sinx,6) t=C0OSX,B) t=tgXx,r) t:tgg

19. Wnrerpan Bua j' R(sin X, cosx)dx s ciyaae R(—sinx,—cosx)= R(sin x, cosx)

BBIUUCIIACTCA MMYTEM IOACTAHOBKU

a)t=sinx,6) t=COSX,B) t=tgXx,r) t=tg§

20. Unrerpan Buzaa jR(sin X, COS X)dX BBIYUCIIIETCS C IOMOLIBIO «YHUBEPCAIBHOW

MNOACTAaHOBKH:

a)t=sinx,6) t=COSX,B) t=tgXx,r) t=tg§

2X—3
21. PanimoHanbHYIO ApOOH 5 MOKHO Pa3fIOKHUTh HA CYMMY MPOCTEHIITNX 1po0eit
(X=1)(x* +4)
A B C A Bx+C A B
a) + + , +— ,B +— ,
x-1 x-2 x+2 "~ x-1 x°+4 X-=1 x“+4

A Bx A Bx+C

r) +

, +
x—1 x’+4" x-1 (x+2)°



22. PannoHanbHYIO 1po0Ob 2X _23 MOXHO Pa3JIOKUTh HA CYMMY IIPOCTEHIITUX APOOEi
(x-D(x° -1
A N B N C 5 A N B N C ) A N B
b 2 B 1
x-1 x-1 x+1 " x-1 (x-1f x+1" " x+1 (x-1)

a)

A BX+C A B
+

r)
X — 1 x> -1 x-1 x+1
23. JlaHbI HHTETPAJIBI K UX BBIPAYKCHUS:
)J-xdx 6)-xdx )J~ dx )J-dx
a’ 9 b Jr
1+x2 14Xt 1+ x2 1—x?

X+1
X_

+C, C)—In(1+x )+C, ) arctgx +C

A) arctgx + C, B) EIn

3anummure HOMCpP BepHOﬁ IIoCJIICA0OBATCIIBHOCTH OTBETOB

1) {A, B, C,D}, 2) {A, D, B, C}.3) {C, B, A, D} 4) {D, A, C, B} 5) {C, D, A, B}

24. JTaHbI HHTETPAJIBI H X Bpra)KeHI/I}I
xdx I xdx

o e e e
A) —V1-x? +C,B) In‘xm/x2 —l‘+C,C) arcsin x+C, 1) Vx> =1+C

3anummTe HOMEp BEPHOM MOCIEA0BATEIIbBHOCTA OTBETOB

1) {A/B,C,D},2){B,C,A D}.3){C,B,A D}4){B,C,D,A}5) {D,C, A B}
25. UnTerpanbHoit cymmoii pynkimu T (X) na cermente |a, b | Hassiaercs

D Y FW).6) DA W) ») D f WAy 0 Y (u)ax,

[aiite onpenenenne onpeaeaIeHHOro HHTerpana.

b
26. Ecmm otpe3ok [a, b] pas6ut Toukoii C Ha oTpesku [a, C] " [C, b], TO I f (x)dx 6ymer

paBeH

a) JC' f (x)dx + j f (x)dx, 6) j f(x)dx — jl f (x)dx,
a b a c

B) j f(x)dx + jl f (x)dx, r) ]Z f (x)dx +j). f (x)dx

b
27. OnpeneneH bl HHTeTpaj J f (X)dXx 6ymer paen
a



a) Tf(x)dx,6)- Tf(x)dx,s)- _fbf(x)dx,r)- _J'bf(x)dx,z[)- Tf(x)dx.
b a a -a b

28. VlaTerpanoM ¢ mepeMeHHBIM BEpXHUM TPeAesioOM Ha3bIBACTCS

a) F(x):if(t)dt,G) F(X):j-f(X)dX,B) F(x):]('F(t)dt,n) F(x):jF(x)dx.

29. ®opmyna Herotona-Jleii6uua, ecmu F (X) - mepsoo6pasnas mua T (X) , nmeer Bu:

2) jlf(x)dx: F(a) - F(b),6) jlf(x)dx: F(b)-F(a),

5) j’f(x)dx: F(b)+ F(a), 1) jb‘f(x)dx: F(b) - F(a).

30. ®opmyra HHTETPUPOBAHUS 110 YACTSIM ISl OTIPENICIIEHHOTO HHTErpaia UMEET BU:

b b
—jvdu,
a

b b b b u
a) judv:uv\a+jvdu,6) J'udv:v
a a a

a
b 0 bdu b b b

B) Iudv =uv|_ —I—, r) J.udv:uv\a —fvdu.
a a v a a

31. Eciu X=0 (t) uecnua ¢ (0!) =a, g (,B) =D, To popMyna 3aMeHEI TepeMeHHOI NMeeT BHI:

b b b B

2 [ £0)dx = [ f(g(®)g'(dt, 6) [ f(x)dx=[f(g()g'(t)dt
b b b B

p) [ F()dx = f(g®)dt, n [ f()dx=[ f®)g't)dt,

Pa3nen 4. Teopusi paioB

n 00
1. Ecau u,, u,,...,u,,... - YucioOBas NOCIEAOBATEIBHOCTD, TO Zuk , ZUk ,
k=1 k=1
n
lim Zuk Ha3bIBAETCS COOTBETCTBEHHO
n—o0
k=1
a) psAIOM, CYMMOH psJia, YaCTUYHON CyMMOI;
0) 4acTHYHOW CYMMOI psizia, psSAOM, CyMMOH psija;
B) CYMMO psifia, 4aCTUUHON CyMMOM, psIIoM.
o0
2. Heo0XxoauMbIM IPU3HAKOM CXOJUMOCTH psijia ZUk SIBJISICTCSL:
k=1
1 n
a) lim —=0 0) lim > u, =08) limu, =c¢ r limu, =0.
nN—o0 N—o0

N—o0 un n—o0 k=1



o0 0
3. Ecnu nns psioB ¢ MONTOXKUTEIbHBIME YICHAMU Zan u an BBINOJIHAETC A, < bn JUISt
n=1 n=1
moboro N, To

o0 o0
a) U3 CXOJIUMOCTH pPsiia z bn CHEAYET CXOAUMOCTb psiia z a,;
n=1 n=1

o0 o0
0) U3 pacxoAMMOCTH psija Z a, CIEmyeT CXOAUMOCTh Psla Z bn ;
n=1 n=1

o0 o0
B) U3 CXOJMMOCTH psia Z a, CIEmyeT CXOAUMOCTD PsAla Z bn .

n=1 n=1
e e
4. Ecny 1uist psAIoB C HOJIOKUTENILHBIMU YICHAMH Z a, u Z bn BHITIOJTHAETCS @, < bn IS
n=1 n=1

moboro N, To

o0 o0
a) U3 PacXOJMMOCTH Psijia Z a,, CIenyeT pacxoJuMOCTh psijia Z b, ;
n=1 n=1

e8] [ 0]
6) H3 PaCcXoJUMOCTH pPsaa Z a.n CJICAYCT CXOAUMOCTD pPsAliad Z bn ;
n=1 n=1

o0 o0
B) U3 PaCXOJIMUMOCTH psija Z bn CIIENYyEeT pacXOOUMOCTh psaa Z a,.
n=1 n=1

o0
5. Ilpusznak Jlamambepa cXOAMMOCTH YUCIOBOTO psijia Z &, C IOJIOKUTEILHBIMH YICHAMU
n=1
3aKJTFOYAETCS B TOM, YTO

a) imY/a, =q, q <1 - psax cxomures,  >1 - pan pacxonures
N—o0

6) lim Y/a, =q, q <1 - psx pacxomures,  >1 - psin cxoaures;
nN—o0

. a
B) lim il g,09< 1- pan pacxoautes, ( > 1- P CXOOUTCS;

N—o0 an

. a
r) lim —nel g, q <1 - paxg cxomures, q >1 - pax pacxomures.

N—o0 a_n

0]
6. HpH3HaK Ko cxoauMocTH 4uCIOBOTO psaa Z an C MMOJIOKUTEIbHBIMHA YJICHaAMU
n=1
3aKJII0OYAETCSA B TOM, 4YTO

a) limy/a, =q, q <1 - pan cxomures,  >1 - psan pacxonures;
N—o0

. a
6) lim —n+l g, g <1 - psan pacxomures, 0 >1 - psin cxonures;

n—o an

B) lim %/a, =q, q <1 - psn pacxomures, § >1 - pan cxomures;
n—oo

. a
r) lim il g, q <1 - paxg cxomurcs, q >1 - pax pacxoaures.

n—o0 a_n



o0
7. WurerpanpHbiii npu3Hak Komm cxoAMMOCTH YUCIOBOTO psjia Zak C HEBO3pacCTaroIuMu
k=m
YJICHAMU 3aKJIFOYAETCI B TOM, YTO
0

a) eciu ja(x) dX pacxomurcs, TO P CXOAUTCS;

m

o0
0) ecin J'a(x) dXx cxomutcs, To psn cxomuTes;

m

oo
B) €CIH Ia(x)dx CXOJHTCS, TO P CXOIUTCS,

—00

ak+1 (X)
ay (X)

0

T) eciu I

m

dX cxoauTes, TO psAA CXOAUTCA.

o0
8. Pan Z a,, Ha3pIBAETCA a0CONIOTHO CXOAAIMMCS, €CIIH
n=1

o0 0

u

a) pan Z% CXO/MTCS; 6) pan qu/uk CXOIHTCS;
k=1 Yk k=1

B) psiA Zuk CXOJIUTCSH; T) psn Z\uk\ CXOIUTCS.
k=1 k=1
o n+1 = n+1
9. 3mnakouepenyrouIHiics ps a —a, + ...(—1) a, +...= Z(—l) d,, CXOauTCs
n=1
(mpusnak Jleitbnuna), ecnu
a) g >a,>a;>...>a,>...ulima, =0;

N—o0

6) & <a, < <..<a,<..ulima, =0;
n—0

B) & >a, >a;>...>a,>..ulimya, =0;
N—o0

. a
r)a, >a,>a;>..>a,>..u lim "1 =0.

n—oo an

n
10. Ecim Uy (X), U5(X), ..., U, (X), ... dyHKIMOHANBHAS IOCIIEAOBATENBHOCTD, TO Zuk :
k=1
0 n
Zuk , lim Zuk Ha3bIBAETCS COOTBETCTBEHHO
k=1 k=l
a) psAAOM, CYMMOH psJia, YaCTUYHON CyMMOI;
0) 4acTHYHOW CYyMMOI psizia, psSAOM, CyMMOH psija;
B) CYMMO psifia, 4aCTUUHOM CyMMOM, psIIOM.
11. CreneHHBIM pI0OM Ha3bIBAaeTCS PsiJl BUAA

a) 8y + X +a,X” +..+a X" +.;

al a2 an
6) ao +—+—2+...+—n+...;
X X X



a4 a, a,
B) A, + + gt
X=X (Xx=X,) (x=xp)
Na,+a-2+a, -3 +a;-4 +..+a,-(n-1)" +....
12. Crenennoi psax 8, + a X + a2x2 +...+ aan + ... cxXoauTCcst aOCOJIFOTHO, €CIIU

R - paanyc CXOOWMMOCTHU U BBIIIOJIHACTCA:

a)‘X‘<R r;[eR—llmr{/T, 6)‘X‘<R rie R=1im 1 :

n—oo n—oo N an

+..

r) ‘X‘<RI/I R—|Im

N—o0

B) ‘X‘>R u R=Iim

N—o0

a

an

n+1

13. Crennoii pan @y + X + a, X2 +...+ aan + ... B 00JIaCTH CXOAUMOCTH MOKHO

a) TOJIbKO IOYJIEHHO HHTETPUPOBATh;
0) TonpKO owieHHO AuddepeHnnpoBaTh;
B) MOXKHO MOYWIEHHO TU(depeHIpoBaTh U UHTETPUPOBATH;
T') HE JIOMyCKaeTcst mowieHHoe auddhepeHnnpoBaHie U HHTErPUPOBAHHE.
14. Jns Toro uto6sl dyaknus  (X) Morma 6bITh pasioikeHa B CTEHEHHOMN P/l HA HHTEpPBAIE

(— R, R) HE00X0AUMO, 4TOOBI 3Ta QYHKIIHS HMea HeTpephIBHBIE MTPOU3BOIHBIE JTFO00TO

IIOPsIIKA B OKPECTHOCTH TOUYKU X = @, ¥ 3TOT Psijl, Ha3blBaeMbld psgoM Teiopa, nMeer

BUJL:

a) T(x)=1(a)+ fljga)x+ fﬂz(!a) N i G (”r)]!(a)xn;
'), , 10 fM©) .

6) f(x)=1(0)+ T o X X

B)f(x):f(a)+i'a)(x—a)+ ()(x a)? +..+ (n)()(x a)":

£ (n) (0) (X a)

r) f(x)=1(0)+ (O)(x a)+ ()(x ) 4.+ ——2

15. ®yuknus € pasnaraercst B psix Teiinopa Buaa

x> x* x* x* x> X
A X——+———+...; 6) X——+———+..;
2 3 4 3 57
X X x" x> x* x6
B) 1+ —+—+...+—+. Nnl-—+—-—
2 n! 2 4 6'
16. dymkmus SIN X pasnaraercs B psag Teitnopa Buaa
x> x* x* x* x> X
A X——+———+...; 6) X——+———+...;
2 3 4 3 57
X X X" x> x* x6
B) 1+ —+—+...+—+. nl-—+—-—
2 n! 2 4 6'
17. ®ynkius COSX pasnaraercs B psa Teitnopa Buna
x> x* X x* x> X
A X——+———+...; 6) X——+———+...;

2 3 4 7 3 5 7



2 X" x2 x4 x8

X X
B)l+—+—+...+—+..; Nl-"—4+"—-"—+
2 n! 21 4 o

3 cemecTp

Paspnen 5. lu¢ppepennuaibHoe M HHTEIPAJbHOE HCYHCICHHE A QYHKIMNA HECKOJIbKUX
nepeMeHHbIX



1.3HaueHue QpyHKIUU IBYX NMEpEeMEHHBIX Z=2X-Yy+15 B Touke A(-2,1) paBHO
Otserl0
4. 3nauenue GyHKIMU JIBYX MEpeMEHHBIX Z=3x-2Yy+16 B Touke A(1,2) paBHO
Ortser 15
3. Mpenen Gynkuuu aByX nepeMeHHbIX Z=x>+2y*+6 npu X —> 0, Y — 1 pasen
Ortser 8
4 Tlpenen pyHKIUU ABYX MEPEMEHHBIX Z=x2-y2+5 npu X —> 2, y— 2 paBeH

OrtBer 5

5.HenpeppiBHbIMU (YHKIIUSMU JABYX MEPEMEHHBIX B 00JIaCTH x2 + y2 <1 aBnsrorcs

1

1). Z=———F,; +2).Z=C0SX+SinYy; +3).z:y—3x3+2; 4).z=e";
x2+y2

6. HenpepbIBHBIMEH (QYHKIHMSIMH JBYX EPEMEHHBIX B 007aCTH x2 + y2 <1 asnsrorcs

1).2=x3+y%  2) z=2cosx—3siny;.3). z=4In(xy); 4).2=———>;
X +y

oz(X,
7.YactHas HpOH?;BOI[H&?I% (GyHKINU IBYX IEPEMEHHBIX Z =Y — 3X3 +2 pasHa
X

1). —9x2; 2). —3x3; 3). y—3x3 +2; 4. _ox? + 2, 5). -3

9z(X, )

8.YactHast mpon3BOIHAS (YHKIIUY IBYX IEPEMEHHBIX Z = y3 —-3X+6 paBHa

1). y3 —3X; 2)6 . 3). 3y2 —3; 4). 3y2 —3X; 5). 3y2;

oz(X,
9.Yacruas HP0H3B0ILH35I% (YHKIIUY IBYX IEPEMEHHBIX Z = X4 — 4y4 paBHa
X

1. 4x3 —16y3: 2. 4x3:  3). x5 4). —16x°: 5). 4

oz(x, y) 4

10. YacTHas npon3BoIHAs (GyHKLIUU IBYX IEpEMEHHbIX Z =X — 4y4 paBHa

1). 4x3 —16y3; 2). —16y3; 3). x3; 4). —16y2; 5). -16



0z(X, y)

11. YacTHas mpou3BoHAs (YHKIMH IBYX MIEPEMEHHBIX Z = 3X2 Y paBHa

1.  6X: ). 6xy+3x%:3). 6 4). —16y?; 5). 3x°:

12. Ina nuddepenuupyemoii B Touke M(X,y) yHkimu 1Byx nepemennsix Z=f(X,y) BepHo:

3 oz(x,y)
1).B 310i1 TOuKe cymecTByeT XOTs Obl YaCTHAs MPOU3BOJHAS 5—
X
3 0z(X,)
2).B 310if TOuKe CyIIecTByeT XOTs Obl YacTHAs MPOU3BOHAS 8—
y
. oz(x,y)  0z(X,y)
3).B aT0ii TOUuKE CyIecTByeT 00€ YaCcTHBIC IPOU3BOTHBIC 3 u 5
X Y

4).B 5T0if TOUKEe HE CYIIECTBYET YACTHBIX MPOM3BOAHBIX (PYHKINU

0z(X, y)

13.YacTtHas npou3BoaHas — —— (YHKIUH JIBYX MEPEMEHHBIX Z = 2x% — 2y2 paBHa
1). 4x -4y ; 2). —4y; 3). 2x2; 4). —16y2; 5). -4
oz(X, y) £ 4,2
14. YacTHas npousBoaHas — ——— (QyHKIMH JABYX E€peMeHHbIX Z =DX Y“ paBHa
X
1). 20x3y2; 2). 5y2; 3). 1Ox3y; 4). 5x4; 5). 20
az(x,y) 3,2
15. Yacthas npousBoaHas ———— (YHKIHH ABYX nepeMeHnbx Z =3X"Y“ pasHa
X
1). 9x%y%: 2).3y?; 3). 6x%): 4). 5x*: 5). 20
16. IonHas mpou3BoAHAs CIOKHON (DYHKIMU JIBYX NMEepeMEeHHBIX Z =COS X —Y pu
X :tz; y =t4paBHa:
dz : dz : dz : dz
1).—=-sinx-1 2). —=-2tsin t2 — 4t3 3).— =-SIn t2 — 4¢3 4),—= 4¢3
dt dt dt dt

17. TlonHas NpOM3BOIHAS CIOKHON QYHKIMM JBYX HepeMeHHBIX Z = X + SN Y npu
X=sint;y= t3paBHa:

5 &

1).%:1+cosx 2).%:—2tsint2—4t3 3).%:cost+3t2<:ost3 =32
dt dt dt dt



18. Iuddepennuan pyaxuun ayx nepemennsix Z = f (X, Y) umeer su:

MELICR)PY

1). dz =
oy

2).

of (%Y) g
OX

NOGY) gy 4 )

+3).dz = 4). dz =dx + dy;

19.Jludpepeniman GpyHKIUM ABYX HepeMeHHbIX Z = 3X + 2Y uMeeT BULI:
1). dz = 3dx 2). dz =2dy +3).dz = 3dx + 2dy 4). dz =dx + dy;
20. Muddepennuan GyHKIHU ABYX epeMeHHbIX Z = 59X —3Y umeer BU:

1). dz = 5dx 2). dz = -3dy 3).dz =8dx + 8dy
+4). dz =5dx —3dy;

21. KacaTtenpHast IIIOCKOCTh K TOBEPXHOCTH Z = 2X2 + y2 B Touke M(1,1,3) paBHa:
1).2x+4y-z-3=0 +2). 4x+2y-7-3=0 3). 2x+2y+z+3=0
4). 2x+y+z-3=0 5). 4x+2y+3=0

22. HopmarnbpHBIi BEKTOP KacaTeIbHOH IJIOCKOCTH K IOBEPXHOCTH Z = 2X2 + y2 B Touke M(1,1,3)

paBeH:

1). (4,2,0) 2). (4,2,1) +3). (4,2,-1) 4). (3,3,3)
5). (2,1,0)

23. HopmanbHbIi BEKTOp  KacaTeNbHOW IUIOCKOCTH K TOBEPXHOCTH Z = 3x? —2y2B TOUKE
M(-1,1,1) paBen:

+1). (6,-4,-1) 2).(3,2,0) +3). (3,-2,0) 4). (3,-2,-1)
24. TIpoussoanas dynxiuu Z = f (M) B Touke M(X,y) Mo HanpaBIeHUIO BEKTOPA I paBHa

0z . Az 0z Az oz oz .
D). —=lim = 2). —=— 3). —=Az 4). —=lim Az
ol Al Al o Al Gl ol Al0

25. TIpomssonmas ¢yskumm Z = T (M) B Touke M(X,y) O HampaBIeHMIO EIHMHIYHOTO BEKTOPA

S 0{cos o, COS [} pasna

07 0z oz Az 0z 02

1). — =—C0S« 2), —=— 3. —=—C0Spf
as0  ox as0 Al a0 oy

+4). a—ZO:QCOSa+QCOSﬂ 5). a—zozgcosajtgcosﬂ
os OX 8y os OX OX

26. I'pamuent dynxmun Z = f (M) B Touke M(x,y) paBen



1). 9rad2={af(M);af(M)} 2). gradz:{af(M);éf(M)
OX OX éy
9fad2={af(M);af(M)} 4). gradz={—af(M);8f(M)}
Ox oy ox oy
5) gradz:{af(M);_af(M)}
oy OX

27. I'paguent QyHKIUU Z = X3 - 2y2 B Touke M(1,2) paBen

+1). grad z=(3,-8) 2). . grad z=(-8,3) 3). . grad z=(-3,8)
4). . grad z=(3,3) 5). . grad z=(-8,-8)

28. I'paguent GyHKuu Z = 2x% + 3Y B T0ouKe M(2,-4) paBen

1). grad z=(2,-4) +2). . grad z=(8,3) 3). . grad z=(8,-12)
4). . grad z=(2,2) 5). . grad z=(-8,-8)

29.I'paguent Qyukuuu Z = 25 In(x2 + y2) B Touke M(3,-4) paBen

1). grad z=(25,25) 2). . grad z=(1,0) 3). . grad z=(8,-12)
4). . grad z=(2,2) +5). . grad z=(6,8)

} +3).

30.IIpoussognas Qynkuuu Z = 25 |I’](X2 + y2) B Touke M(3,-4) B HampaBJICHUH €€ IpaTucHTa

paBHa
+1). 10 2).2 +3).0 4) 3
ZaC)
31. YactHas mnpoW3BOJHAS BTOPOTO MOPSIKA 5
ox
2=6x% - Sxy paBHa
1).6 +2). 12 3). 12-5xy 4). 12-5y
2
0z° (X,
32. YactHas TPOM3BOJAHAS BTOPOTO IOPSIKA #
oy
_ 2
Z=2xy—5Yy paBHa
1). 2xy,; 2). 5y2; +3). -10 4). 2x —10y
2
0z° (X,
33. YacTHas mTpOWM3BOJHAS BTOPOTO IOPSIKA #
oy

Z= 3x2y + 4y3 paBHa

GyHKIMU JBYX IEpPEeMEHHbIX

GYHKIIMM  JBYX IEPEMEHHBIX

GYHKIIMM  JIBYX TEPEMEHHBIX



1). 6Xy; 2). 24y, +3). 24 4). 6x2 +24y

34. YacTHas mpoU3BOIHAS BTOPOTO MOPSAKA % (yHKIMU IBYX IEPEMEHHBIX Z = 5X4 y2
paBHa g

+1). 40x3y ; 2). 5y2; 3). 10x3y; 4), 5x4; 5). 40

35. YacTtHas mnpou3BOJHAs BTOPOrO IOpsJKa 82%2)’/” (GyHKIMH JIByX I€PEMEHHBIX

Z=2xy— 5y2 paBHa

1). 2xy,; 2). 2X -5y ; 3. -5 +4). 2

36. dynKIuA ABYX MepeMeHHBIX Z=2X? +2y 2B Touke (0,0) umeer

+1) skcTpemym 2). MakCUMyM +3). MUHUMYM 4). pa3pbIB BTOPOTO poJia
37.DyHKIMA IBYX IepeMeHHBIX Z=-4X? - 6y 2B Touke (0,0) umeer

+1) skcTpemym +2). MaKCUMyM 3). MuHUMYM 4). pa3pbIB [IEPBOTO poja
38.MunuMyM QYHKIMH ABYX TepeMeHHbIX Z=128xy % (1-x-y) pasen

39. MakcumyM (QyHKIHH JBYX HepeMEHHBIX Z=X>+ Y 3-15xy pasen

_ (2 2 —(x2+y2)
40. MakcumyMm QyHKIMHT IBYX mepemennbix Z = (X + y<)(e —1) pasen

Otset 0

I(pumepuu OUECHUBAHUA pe3)y/ibmamoe mecCmupoeanus

Tabruya 9
Yposenwv oceoenusn Kpumepuu bannw
Maxkcumanvuwiii yposenv | Buinoanenv npasuibHo ece 3a0anus mecma (mecm 3aumeH) 2
Cpeonuii yposeHn Buvinoaneno npasuivno 60abuLe no108UHbL 3a0aHull (mecm 3aymen) 1
Munumanvusiti yposenv | BeinonneHo npasuibHo MeHblle NOJI08UHBL 3A0aHUll (mecm He 3aumeH) 0

4.2.2. HaumeHOBaHHUE OLEHOYHOT0 CPEACTBA: NPAKMUKO-OPUECHMUPOBAHHOE 3A0aHUE



Memoouueckue mamepuanvi: npuoOAMcs GONPOCHI U/UNU MUNOBbIE 3A0AHUSA, KpUmepuu
OYEeHKU.

Ilpumepnvie npakmuko-opueHmuposanHvle 3a0aHus

1. MarepuanpHasi TOUKa ABHXKETCS MIPSIMOJIMHEHHO, IPH 3TOM 3aBUCHMOCTb
IPOMIEHHOTO pacCTostHUsS S = S(t)oT BpeMmeHw t ( 3aKOH JBMKCHHUS) MMeeT Bu S(t) = 4tVt? + 5.
Haiitu ckopoCcTh ¥ TOUKM B MOMEHT t = 2.

2. Peaknust opranu3ma Ha IPUBUBKY BUPYCA YUCIEHHO BBIPAXKACTCS TAPAMETPOM Y
(Hampumep, y —3Ha4E€HHE TEMIIEPATyphl Tela), T1Ie Y CBA3aH C 10301 X BBOJUMOTO BELECTBA
3aBHCHMOCTBIO Y = X2(a — X), @ —HeKOTopas MOCTOSHHAS MOJIOKUTEbHAs BeIudunHa. [Ipu KakoM
3HAYCHUU X PEaKIHsi OpraHn3Ma OyneT MaKCUMaIbHOM?

3. [IpoM3BOJCTBO X ThIC. €. npoaykuuu ooxoaurcs q(x) = 0,5x% + 2x + 5 min pyo6.
B ro1. [Ipu 1iese p Thic. py0.3a e1. IPOAYKIIMH TOI0Basi MPUOBLIL COCTAaBUT pX — q(Xx) MIH pyo.
[Tpu kaKOM HavMEHbLIEM 3HaU€HUU P 4yepes3 4 rojia cyMMapHasi NpuObLIb COCTAaBUT HE MeHee 52
MJIH py0?

4. Tpebyercs oropoauTth ceTkoi «Pabuiiay yqyacTok 3eMIIH, KOTOPBI HMeeT popmMy
IPSIMOYTOJIBHOTO TpeyroyibHUKa. PyiioH cetku conepxut 2a metpoB. Haiitu pazmepsl CTOpoH
TPEYroJIbHUKA TaK, YTOOBI y4aCTOK 00:1a1a)1 HanOOJbIIEH TTOMIA/bIO.

S. UYepes 3 muH mocie B3iéTa caMoiET JOCTHT ckopocT 240 km/4, a yepe3 4 MHH Ipu
PaBHOYCKOPCHHOM JIBIDKEHUHU €r0 CKOpOCTh craia paBHa 720 kM/4. CKOJIBKO KWIOMETPOB ITyTH
IIPEO0JIEI CaMOJIET 3a 3TO BpeMs?

6. [Tpou3BOAUTENBHOCTH TPy/Aa pabOTHHKA 3a1aHa B Buae GyHKimu z(t) =
—0.00625t% + 0.05¢t + 0.5, rae t —BpeMs, IpOTEKILEe C MOMEHTA Hauana paboTsl. HaiiTu 00bEM
MPOIYKIIMH, TPOU3BEIEHHOM 3a epBbie 6 4 pabOTHI.

7. Kakyto paboTy Hafo COBEpUINTH, YTOOBI PACTSHYTh IPYKUHY HA 4 cM, eciu
U3BECTHO, YTO OT Harpy3ku B 1H oHa pactaruBaercs Ha 1 cm?
8. YucneHHOCTh HEKOTOPOU MOMYIISAIMY B KaXKIbI JAHHBIH MOMEHT t OIpeensieTcs

. — . . 1
Gyukuuei f(t) = e2Vt-1 Hajiti OTHOCHTEIbHBIN MPUPOCT MOMYJISIMH B MOMEHT = —.

R'pumepuu OUECHUBAHUA PE3)/lbmamo0oe6 6blNOJIHERUA NPDAKMUKO-
OPpUCHMUPOBAHHO20 3a0anus

Tabruya 10
Yposenwv oceoenusn Kpumepuu bannw

Maxkcumanvuviii yposenv | 3adanue 6binoIHEHO NPABUILHO: GbIBOObL APSYMEHMUPOBANbI, OCHOBAHbL HA 3
SHAHUU MaAMepuand, 81a0eHuY Kame20puaibHblM annapamom

Cpeonuii yposern 3aoanue GuvInoOAHEHO 6 YeloM NPABUILHO: HO OONYyweHvl OwUOKU 8 2
apeymenmayuu, 0OHAPYIHCEHO HOBEPXHOCHOE enadenue
MEPMUHOIO2ULECKUM ANNAPAMOM

Munumanonoiil ypogens | 3adanue  vinonineno ¢ owubkamu 8  (HOPMyIUposKe me3ucos u 1
apeymenmayuu, 0OHapydceno  craboe  GladeHUe  MEPMUHOIOSUHECKUM
annapamom

Munumanenoii  ypogenv | 3adanue ne 6bInoIHEHO ULU BLINOJIHEHO C CEPbEIHBIMU OUUOKAMU 0

He docmueHym

4.2.3. HamMeHOBaHHe OLIECHOYHOI'O CPEICTBA: 00K1a0/cO0OUeHuUe
Memoouyeckue mamepuanvl. NPUBOOSAMC BONPOCHL U/UNU MUNOGbIE 3A0aAHUs, Kpumepuu
OYEHKU.
Tembt 0oknaoos:

1. HenpepsiBHOCTh (pyHkuuu. Kiaccugukanus Todek paspbliBa, IOCTpOEHHE Ipaduka
GyHKIHU.
2. [TpousBoaHas GpyHKIMU, MEXaHUYECKUN U TEOMETPUUECKHH CMBICI IPOU3BOJHOI.

w

Ob1ee uccnenoBanue GyHKIUU U mocTpoeHue rpadukos. [Ipumepsr.
4. [Tpon3BoiHbIE CIIOKHOM (DYHKIIMHU, BBICIIUX MTOPSIKOB.



5. [TpaBuio Jlonurans. PackpeiTre HeopeaeIeHHOCTEH BUIa (%) , (g) ,1%,0%.

6. IIpunokeHus onpeaeIEHHOro NHTErpaa.

7. [TpubnmxE€HHOE BRIYUCIIEHUE ONpeieIEHHOr0 nHTerpana. [lpumeps.

8. Heco6ctBennsie unrerpainsi | u Il pona.

9. HNHuTerpupoBanue 1poOHO-pAIMOHATIBHBIX (PYHKITUH.

10. WuTerpupoBanue UppaoHAIBHBIX (YHKITUI

11. Uucnoble NOCIE0BATEIBHOCTH U UX IIpeaesibl. OCHOBHBIE TEOPEMBL. UHCTIO «E».

12. Crenennsle psabl. [IpoMeXyTKH CXOIUMOCTH.

13. WNHTerpupoBanre TPUrOHOMETPUUYECKUX U UPPALMOHATIBHBIX BBIPAXKEHUI C TOMOILBIO

TPUTOHOMETPUYECKUX MOJICTAHOBOK.

14, Teopemsl o cBoticTBax quddepeHIupyemMbIxX HYHKITHI.

15. [TpousBoanas pyHkuuu. BeiBo 0CHOBHBIX (hOpMyI.

16. [IpunoxeHust MpOU3BOIHON (PYHKITUH.

17. Heomnpenenenusiii naTerpat. BeiBo1 0CHOBHBIX (hopMyIT

18. [Ipenen GpyHKIMHU, €r0 CBOMCTBA M METOJIBI BHIYUCIICHUS.

19. Onpenenensblil uHTErpai. ['eoMerpuueckue NpUI0KEHNUS.

20. [Tpunoxenus quddepeHInaTbHBIX YpaBHEHHI.

Kpumepuu u wikansl oyeHueanus 0oxknaoa/cooouienus (6 gpopme npezenmayuu):
Tabnuya 11
Yposenwv oceoenusn Kpumepuu Bbannwu

Maxkcumanvhbiii yposeHs | — NPOOEMOHCIMPUPOBAHO YMeHUe 8bICYNamyb neped ayoumopuel, 3
— colepoicanue 8bICIMYNIEHUs 0Aém NOHYI0 UHGOPMAYUIO O meme;
— NPOOEMOHCMPUPOBAHO YMeHUe 8bl0elAMb KIoyegble udeu,
— YMeHue camocmoianeibHo oenamo 6bl80()bl, UcCnoa1b306amsv AKm)yailbHyro
HAYYHYI0 TUmMmepamypy,
— 6bICOKAA CmMeneHsb qubopMamuenocmu, KOMRAKMHOCMb CLAUO08

Cpeonuii ypoeenn — NPOOEMOHCMPUPOBAHA 00WAsL OPUEHMAYUsI 8 Mamepudae; 2
— 00CmMamoy4Ho NOAHAas uud)opMauuﬂ o0 meme,
- npoOeMOHcmpupoeaHo ymernue 6bIOCISIMb  KIOYesble u()eu, HO Hem
camocmosneslbHblx 6‘bl€0006‘,’
— HeBblCoKAasl cmeneHsb qubopmamu(;Hocmu C/ZGZZ()OG‘,'
— owubKy 8 cmpykmype 00K1aoa;
— HEe0OCMamo4Hoe UCHONb308AHUE Hay’{HOﬁ Jaumepanypbol

Munumanvholil ypogeHsv | — BPOOEMOHCMPUPOBAHA ciabas (¢ pakmuyeckumMu owubKamu) opueHmayus 1
6 mamepuaie;
— owubKY 8 cMpyKmype 00K1aod,
— HAYYHAs TUmepamypa He npueiedena

Munumanenvlil ypogeHs | — 8blcmyNieHUe He COOepHCUm 00CMAmoOyHOU UHGOpMaAyuLu no meme; 0

He docmueHym — NPOOEMOHCMPUPOBAHO HEYMEHUE GbLOeIAMb KIIoUesble UOeU,
— Heymerue camocmosimelbHo oenamo 6b160()bl, UCno163064anMb AKMyaibHy0
HAYYHYI0 TUMepamypy.

4.2.4. HaumeHOBaHUE OIEHOYHOTO CPEACTBA: KOHMPOIbHAA padoma
Memoouueckue mamepuanvi: npuoOAMCcsa 6ONPOCHL U/UNU MUNOBbIE 3A0AHUS, Kpumepuu
OYEHKU.

Ilpumepnoe 3a0anue 01 KOHMPOILHOU PAOOMbBL:

Kontpoabnas padora Nel.
Ob6nactp onpenenenus pynkuuu. [Ipenen pyHkumun



2n

X =

L=
1. Hccnenyiite mocinenoBaTeIbHOCTb n+1 ya monoToHHOCTE U OTPaHUYECHHOCTb.
2. Tlonb3ysich onpenenenusmu npeaenos (o Koim) nokaxure:

im271_2 4 —
1y mn el 3. G0 ="

3. BrruucnuTe npenensl nocine10BaTeaIbHOCTeH U GYHKINN HITH YCTaHOBHUTD UX
PacxoIUMOCTb:

. (2n-D2n+1) . [n + 2)5” . sinn
lim : {2 _ lim Im—
hm( n+ 57’1 I’I) s . 4) n—x0 nZ + 9

1)"* (2n+9)(4=n) - 9yne : 3) n—1

im| L1 (1]} 3% — 4x+1 - cos? 2x log. (x 1
lim| —+—+..4+| = lim + lim-—9% =X og(x—1)
(2 4 2 ,6) X—>1X2—3X+2 ,7) ¥=0 tgx-Sin4x ,8) R

lima, =0
n
4. Ilyctp == U { ”} - IPOU3BOJIbHAA ITOCIEA0BATEIBHOCTE. MOKHO JIM YTBEpKAATh,

nlg;noo an ~bp =0
4TO ? IlpuBeuTe COOTBETCTBYIOLIUE IPUMEPDI (KOHTPIPUMEPHI).

KonTpoabsHnas padora Ne2
HenpeppiBHOCT (QyHKIIUY.

CDYHKI_[I/IH f (X) 3aJlaHa pa3JIMYHbIMH aHAJIMTUYCCKHMU BBIPAXKCHHUAMU IJIS PA3JIMYHBIX obnacreit
HU3MCHCHUA apryMCEHTA. Hatiti Toukn pas3pbiBa (bYHKI_II/II/I, €CJIM OHU CYHICCTBYHOT. CI[CJ'IaTL YCPTCIK.

2-x?, npu X<1
3, npu Xx=1 1
L f(x)=9x, npu 1< x<2 2. f(x)=8"3, x,=3, X, =6
1
——, Opu X=>2
X-3 P

KonTpoJsbnas padora Ne3
I[TPOU3BO/IHBIE.
BapuantNel. BprauciuTh npon3BoaHbIE (QyHKITHA.

=+4x+5

1. Haliaute npon3BoaHYI0 QYHKIIMU Y , IIOJIB3YSICh OIPEIEICHUEM.
2. HaiiTn npon3BoaHyI0 Yo
x=e" - (2t° +1);

2y ¥ =(ege)™ )X +4INGT 4y 2«/;; B) {y—d (" +20).

2
"_9 - l-x
o y = y= 2
3. Haiit npon3BoiHYI0 BTOPOTO NOPSIIKA I+x7
4. CocTaBHUTh YpaBHEHHUS KacaTeIbHOM MPSIMOM M HOPMAJIH, IPOBEACHHBIX K rpaduKy (yHKIIUH
y=3x-Inx 1

v Xy =
B TOUYKE ¢ adcuuccoit 0

— Ay — . 3 2 B
5. Tpsivas ¥ = 4x =11 gp et kacatenbHo K rpaduky pymkmun ¥ =¥ T 71X +7x=6
Haiinure abciuccy TOYKH KacaHUsI.
6. BerunciuTh pesiensl no npapuiy JlonuTans:



e —et-2x : 1\
lim ——— lim| 1+ —
a) x>0 Xx—sinx . 6)"" 3x

KonTposbnas padora Ne 4
NCCIIEJOBAHUE CDVHKL[I/II/I

1. HaifTi TOYKH 3KCTpeMyMa M TOUKH Teperu6a Gpynkmmu ¥ = xt=6x" - 12,

2. Ha pucynke uzobpaxen rpapuk y = f/ (X) — npousBoanas ¢byukuuu y = f(X), onpenenennoit na
untepBasie (—8; 4). B kakoii Touke otpeska [—7; —3] dbyukuus y = f(X) npuHrMaeT HaUMEHBIIICE
3HaueHue?

3. ITocTPOUTH BO3MOKHBII 3cKM3 rpaduK GyHKIMH » J() , TG depeHIpyeMoii BO BCEX TOUKaX
00J1acTu ONpeAeIeHus, yOBIECTBOPSIOMINN CIICAYIOIIM JaHHBIM:

1) D(f): R\{_]; 2}; 2) acummrorsr; ¥ =1, x=2 V= x—l; 3) TOYKHU MEPECeYCHHUsI C OCSIMHU
koopauHart: (3; 0), (0; 2); 4) Touka MakcumMyma x= - 2, Touka MmuaumyMa x= 0,5; 5) Touek nmepernda
HET.

y=x"+2x"—4x-2

4. Pa3noxuth MHOTOUJICH o cremnensm (x — 1).

KonTpoubsnas padora Ne 5
NHTEI'PAJI

Bapuant Nel
1. Haiftu HeonpeeieHHbIE HHTETpabl:

(x+/x) dx I 4 x+3
(+DVx’ ) Y sin? (34" +2) )j(Sx ~4)sin2xdx Jixugﬂlz x

J‘ arccosf

5) I sin 3xdx

: dx

[ 5

2. [MpuBenute npumep Gynkuuu y=f (X) Tako#, 4T0 HHTETpaI COSX =23 QynmeT BBIYUCIATHCS
METO/]T 3aMEHBI TIEPEMEHHOM, ¥ TPUBEIUTE €ro PEIICHHUE.

3. Beraucnurs HWHTErpajibl WJIX YCTAHOBUTH UX PACXOJUMOCTD!:



2 +oc
I(xZ +2)-lnxdx J.L L
1) 1 ;2)1X\/E;3) 0(2x+1)2.
o =x’—6x+3 =-2x+3
4. BLIYMCIIUTD II0MAAb (GUTYPBI, OFPAHUYEHHOM TMHUAME: o Y ’ . Cnenatpb
YEPTEK.
5. Haiitn o0beM Tena, MOJY4YEHHOTO BpaIllCHUEM BOKpPYT ocu (0),4

Jx

_ 3 _
durypsl, orpanudeHHoi kpupbmvu: ¥ Y > VT . Cnenatp yeprex.

KoutpoabHnas padora Ne 6

PANBI
1. UccnenoBaTh CXOUMOCTH PsiIOB (yKa3aTh MPU3HAKH CXOAUMOCTH):

Z”: 2" .n’ = 6n+1 i 1
a) = (1=DL. 5) = (2n+1) g DyIn(n +1)
2. I/ICCJ'IG,I[OBaTB CXOOUMOCTD pAAOB U YCTAHOBUTDH XapPAKTEP CXOAUMOCTHU!
2 3 4 5 i (_ l)n+l . nn Zx: (_ I)IHI

- + - +... p
a2’ +1 342 443 5 +4 . gm 8 . B) i Nn+3

3. Haiiti 065acTh cX0auMOCTH (yHKIIMOHATIBHBIX PSIJIOB:

2 n .(x+3)/7+l i(_])n .xn

a) n=I| n+ 2 . 6) =1 6n + 3

4. Vicnionb3yst M3BECTHBIC PA3IOKEHHsI 3JEMEHTAPHBIX (QYHKIUH pa3noxuth Gyakuuio f(X) B psan

Teiinopa mo cremensaM (x — x.): f(x)= InG-Xx), X=—2



KonTpoabsnas pabora Ne 7
1. Hatitu 00acTH onpeieneHust CIEAYIOMUX O YHKIIAI

1.1.z=4y?—-2x+4
2. Haiitu yacTHbBIE IPOU3BOAHBIE VKa3aHHBIX (DYHKIUH

2.1.z= arcsin% 22. z=In(y? —e™)

3. Haiitu nmosnable muddhepeHaisl YKa3aHHbIX (YHKIIMA

3.1.z = 2xy3 — 4xy°

4. MccnenoBaTh Ha DKCTPEMYM () YHKIIHAIO

41.z=x3+y?*—3x+2y

5. Haittu ypaBHEHHs KacaTeabHOU INIOCKOCTH ¥ HOPMAJIH K IIOBEPXHOCTH S B Touke My (X, Vo, Zo)
51.5:x%2 +y%2 +2z2+6z—4x+8=0,M,(2,1,—1).

KonTpoabsHnas padora Ne 8
1. Beiuucnute 1BOMHON UHTErpan no o6saacti D, orpaHnyeHHON yKa3aHHBIMU JIMHUSMU

1.1.ff(x2 + y)dxdy,D:y = x%,x = y2.
D

2. BEIYMcIIMTh ABOMHON MHTErpaJl, HCHOIL3YS MOJISIPHBIE KOODANHATEI

1 V1-x2
2.1.f dx f
0 0

3. BeraucnuTh miomaas miockoi oomactu D, orpaHUYeHHON 3aJaHHBIMH JTMHUASMHA

31.D:y? = 4x,x +y =3,y = 0.
4. BBILH/ICJII/ITI) 06’I)eM TCJa, OFpaHI/IquHOFO 3aJaHHbIMHA HOBerHOCTﬂMH
41.z=x*+y%,x+y=1,x>0,y>0,z > 0.

5. BeIUHCIUTD JaHHBIC TPOMHBIE MHTErPaJbl

5.1.jff(2x2+3y+z)dxdydz,V:2 <x<3,-1<y<20<z<4.
%

6. BeIuncIuTE TPOMHON MHTETPAJI C IIOMOIIBIO ITUIMHIAPUISCKUX UIIN Cd)eDI/I‘IeCKI/IX KOOpAMHAT

6.1.fff(x2 +y%2 + z8)dxdydz,V:x* + y? + 22 =4,x >0,y > 0,z > 0.
%

Kpumepuu oyenueanus pezyniomanmog KOHmMpobHOU padomol

Tabnuya 12
Bann Yposenv oceéoenusn Kpumepuu ouenusanusn yposus océoenus komnemenyuii™*
(unmepean
oannos)
10 Maxcumanvusiil Koumponvnas paboma ogopmiena 6 coomeemcmeuu ¢
ypoeens npeovsasIsieMblMU  MPebosanusmy, cooepxcum 1-2  menKux
(unmepean) omubdKU; omeemvl cmyOeHma npasuibible, uemkue, cooepaicam 1 -
2 HemouHocmu




[6-8] Cpeonuii Koumponvnas paboma codepoicum 00HY NPUHYUNUATLHYIO ULU 3
VpogeHs unu Oonee HedOUEMOo8; Omeemvl CmMyOeHma NpPaeuibHble, HO UX
(unmepesan) opmynuposanue 3ampyorHeno u mpedyem Ha8OOAUUX 80NPOCO8
om npenodasamessi

[3-5] MunumansHolii Koumponvnas paboma ogopmaena 6 coomeemcmeuu ¢
VpogeHs npeovAGIIEMbIMU MPEbOBAHUSIMU, HENOTHOE PACKPLIMUE MeMbl 8
(unmepsar) meopemu4eckol  yacmu  W/umu 8 NPAKMUYECKOU — yacmu
KOHMPOAbHOU — pabomvl, omeemvl  CMYOeHmMbl  HOPMANLHO
NpAsUIbHbl, HO  NOBEPXHOCHIHLL,  NIOXO  CHOPMYIUPOBAHDI,

cooepoicam 60ee 00HOU NPUHYUNUATLHOU OUWUOKU
Menee 3 MunumansHolil ypoeens Koumponvhas paboma codepocum 601ee 00HOU RPUHYUNUATLHOU

(unmepean) He OoCmueHym.

owubKy Moldenel peuleHus 3a0ayu; KOHMPOAbHAs paboma
ogopmnena He 6 coomeemcmeuu ¢ NPeOBLAGIAEMbLMU
mpebosaHuaMU, Omeemvl CMyOeHma nymaHHvle, HeuemKue,
cooepaicam MHONCECMBO OWUOOK, UL OMBEMO8 Hem CO8CeM;
Hecoomeemcmesue 6apuanmy.

4.3. OneHOYHbIE CPeCTBA /JIsl IPOMEKYTOYHOM aTTecTAlluN

[Ipencrasieno B mpmioxkenusx Nel.l, 1.2, 1.3

ABTOpP(BI) pabo4eil NPOrpaMMbl JUCHMILINHBI (MOAYJIs1):

JIO1eHT, K.I1.H,

COI''TACOBAHO:

JupexTop 6ubIMoTEKN

bakamesa A.b.

(momwmce)

Apcarupuena T.A.

(moxmuck)




IIpuaoxenne 1.1

OueHouHbIe cpecTBa
A5 IPOBeIeHH s POMEKYTOYHOM aTTeCTALMH MO TUCHUTIIHHE

MareMaTHYeCKH AHAJIN3

HanpaB.JIeHne HOoAroOTOBKH

09.03.03 «ITPUKJIAJHAA NTHOOPMATUKA»
(c 1ByMst podUIISIMHU TTOATOTOBKH )
Mpoduan noarorosku _ «IIpukaagHas ”HPOpPMATUKA B SKOHOMHKE)
®opma o0yuyeHHsI: OUHAs U 3a04HAS
I'ox npuema: 2022

1. XapakTepuCTHKA OLIEHOYHOI NMPoOIEeTYyPbI:
Cemectp-_1_
dopma arTecTauu — 3a4eT

2. OueHo4YHble MaTepUAJIbl, HEOOX0AUMbIE JIl OLIEHKH 3HAHWI, YMEeHUii, HABHIKOB U

(WIM) ombITa AEATETLHOCTH

2.1. BOl'lpOCbl IJIA HpOMe)KyTO‘-IHOﬁ arrecranmu 1Mo J1MCUMIJINHE:

2 cemecTp —3aueT

BBenenue B aHaJmn3

arONE

©oNe®

11.
12.
13.
14.
15.
16.
17.

HucnoBbie MHOXeECTBA. J[€CTBUTENBHBIE YU CIIA.

OrpaHnyYeHHbIE YHCIIOBbIE MHOXECTBA. OKPECTHOCTh TOUYKH.

Oynkius. CiocoOs! 3axanus GyHkuuii. OCHOBHBIE SJI€MEHTapHBIC (PYHKIINH.

Yucnossle nocnenoBaTenbHOCTH. [Ipeaen nociaenoBarenbHOCTH.

beckoHewno manbie W OECKOHEYHO OOJbIIME TMocieaoBareabHOCTH. CBOWMCTBA OECKOHEYHO
MaJbIX.

Apudmerndeckue onepanuu Haj npenenamu. [IpenensHbIi nepexos B HEpaBeHCTBAX.

IIpenen MOHOTOHHOM YMCIOBOM NOCIEN0BATENBHOCTH. YHUCIIO e.

[TonnmocnenoBarenbHOCcTH. Teopema bonsuano—Benepmpacca.

[Ipenen ¢yHKIMM B TOYKe W Ha OECKOHEYHOCTU (pa3NUYHBIC OMPENENICHHUS, MPUMEPHI,
WJUTFOCTPALIHH ).

. bBeckoHeuHO Malble B OECKOHEUHO OOJIbIINE (I)YHKI_II/II/I CBolicTBa OCCKOHEUYHO MallbIX. TeopeMa

0 CBSI3M mpefena GyHKIUU U OECKOHEYHO MaJloi (PyHKITUH.

OCHOBHBIE TEOPEMBI O Tpejienax (yHKIUH.

IlepBbIil 3aMeUaTENbHBIN MIPEIE.

Bropoii 3ameqarenbHbIi Ipeael.

CpaBHeHue 0eCKOHEYHO MaJIbIX (PYHKIMN. DKBUBAJIEHTHBIE OECKOHEYHO MaJjble () yHKIUH.
HenpepbIBHOCTD PyHKIIMM B TOUKE (IPUMEPHI, UIUTIOCTPALIUN).

OpnnocroponHue npenensl. Touku paspbiBa GyHkiuu. Mx knaccuduxanms.
HenpepsiBHOCTH QyHKITNN Ha MHOKecTBE. CBONCTBA HENMPEPHIBHBIX (DYHKITHIA.

JuddepeHunanbHoe HCHUCTEHHE (PYHKIUI OHOM 1eiiCTBUTEIbHOM NIePeMEeHHOI

18. Onpenenenne  MPOW3BOAHONH  (PYHKIMM  OJHOW  JIEHCTBUTENBHOW  TIEPEMEHHOIA.
JuddepenunpyemMocTs GyHKITUH.

19. llpaBuna nuddepeHnupoBanus. BrruncieHne MNPOW3BOAHBIX OCHOBHBIX JIIEMEHTAPHBIX
(byHKINH.

20. IuddepennmpoBanue cioxHbIX GyHKIHUU. [Ipon3BogHas 00paTHBIX QYHKITHIA.



21. IuddepeHurpoBanue napamMeTpuIeck U HesIBHO 3aJaHHBIX (PYHKIUH.

22. Jluddepeniyan u ero NpuMeHECHHE.

23. IIpousBoansie u nudhepeHranbl BEICIINX TOPSIKOB.

24. KacatenpHas npsimast. [ 'eoMeTpuyYecKuii CMBICI TPOU3BOIHOM U nuddhepeHuaa.

25. ®u3nYecKuil CMBICT MPOU3BOTHOM.

26. OcHOBHBIE TeopeMbl TU(DPEPEHITNATHPHOTO HCUNCICHUS.

27. MHuorounieH u ¢popmyna Telinopa.

28. IlpaBuna Jlonurans.

29. UccnenoBanne (QyHKIUI C TMOMOIIBIO TMPOU3BOAHBIX (MOHOTOHHOCTb, MPHU3HAKU
MOHOTOHHOCTH).

30. UccnenoBanue GyHKIUN C TOMOIIBIO TPOU3BOAHBIX (IKCTPEMYMBI (DYHKIHH, HEOOXOAUMOE
YCIIOBHE IKCTPEMYMA H JOCTATOYHOE YCIOBHE IKCTPEMYMA).

31. UccnenoBanue (GyHKIMHA C TOMOIIBIO MPOU3BOIHBIX (BBIMTYKIOCTh (DYHKIMH, TOYKH
neperuoda).

32. IInan nocrpoenus rpadpuka GyHKIUU. ACUMITOTHI.

33. Hauloubpiiee 1 HauMeHbIIIee 3Ha4CHUs (PYHKITUN HA OTPE3Ke.

2.2. Ctpykrypa Omiiera K 3a4eTry (IpuMepHasi) :
|.  Berumcnute mpeaesnsl mocae10BaTeIbHOCTeH U (YHKINI MM YCTaHOBHTD UX
PacxoAUMOCTb:

) I’l—|—2 Sn ) l l l n
lim( + 51~ ) inf 2*2] E Ledes(Y

1)n—>w : 2) n—
Iim3x2—4x+1 liml—coszzx i log, (x—1)
4)*1 X2 —3x+2 ; 5) x>0 tgx - sin4x ; 6) s e — et

. CDYHKI_II/IH f(X) 3aJlaHa pPa3JIMYHbIMU AHAJIUTUYCCKHMUH BBIPAKCHUAMU JIA PA3JIUYHBIX

oOnacreit n3MeHeHUs aprymenTa. HaiiTu Touku paspbiBa (yHKIMHU, €CIIM OHU CyIIECTBYIOT. CrenaTth
YepTeK.

2—-X°, mpm X<1
3, npu X=1 N
f(x)=1x, npu 1< x<2 2. f(x) =872, % =3, X,=6
——, Opd X=2
x-3 P

3. KpnTepnu H IKaJa OCHUBAHUA MMCBbMCHHOTO OTBETA oﬁyqammerom Ha IK3aMEHE

MaxkcumajibHOe KOJIHYeCTBO 0a/UI0B Ha 3Kk3aMeHe (3auere) — 30, U3 HUX:
1. OrtBer Ha MepBHI BOIIPOC, COJIEPIKAIIUICS B OmiteTe — MakcuMyMm 18 6amios.
Kaxnoe 3aganue ouenuBaercs B 3 6aia.
2. OTBeT Ha BTOPOI BOIIPOC, COJIEpKAIIUIICS B OmiieTe — MakcuMyM 12 Gaios.
Kaxnoe 3aanue oneHuBaercs B 6 6auios.

Tabnuya 13
Ne XapakTepHCTHKA 0TBETa Baibl
n/n
OTBeT Ha mepPBbIii BOIPoC Max 18
1. Pemienue 3amanust conepKuT 1-2 MEIKUX OIMIHOKH. 3




2. Pewienue 3aganus coep KUT OJIHY NPUHIUIHAIBHYIO WK 3 Ui 0oJiee He104YETOB. 2

3 Pemenne 3amanus coaepKUT 60ree OHOM MPUHIINIHATIBHON OMINOKI 1

4, Pemenue 3aanust COEPKUT MHOKECTBO ONMTUOOK, MITH OTBETOB HET COBCEM; HECOOTBETCTBHUE | O
BapHaHTY.
OtBeT Ha BTOpOIi Bompoc Max 12

5. Pemienue 3amanust conepKuT 1-2 MEJIKUX OMIMOKH. 6

6. Permenue 3aaHus COASPKUT OJIHY IPUHIMITHAIBHYIO WK 3 WK 60siee HeJJOYETOB. 4-5

7 Pemenne 3a1anus coep kUt 0osee OHON MPUHITUITHATBHON ONTHOKH 3

8. Pemenue 3a1anust COEPIKUT MHOKECTBO ONTUOOK, HITH OTBETOB HET COBCEM; HECOOTBETCTBHE | 2 M MeHee

BapHaHTY.




Ipunaoxenne 1.2

OueHouHbIe cpecTBa
A5 IPOBeIeHH s POMEKYTOYHOM aTTeCTALMH MO TUCHUTIIHHE

MareMaTHYeCKH AHAJIN3

HanpagyieHue noAroToBKu
09.03.03 «ITPUKJIAJHAA NTHOOPMATUKA»
(c 1ByMst podUIISIMHU TTOATOTOBKH )
Mpoduan noarorosku _ «IIpukaagHas ”HPOpPMATUKA B SKOHOMHKE)
®opma o0yuyeHHsI: OUHAs U 3a04HAS
I'ox npuema: 2022

1. XapakTepHCTHKA OLI€HOYHOIi NPoIEeTypPbI:
Cemectp - _2
dopma arrecTalu — IK3aMeH

2. OueHo4YHble MaTepUAJIbl, HEOOXOAUMbIE /IJIl OLleHKH 3HAHWUii, YMEeHUI, HABLIKOB U

(WIM) onbITa AEATEILHOCTH

2.1. BOl'lpOCbl IJIA HpOMe)KyTO‘-IHOﬁ arrecranmu 1Mo J1MCUMIJINHE:

2 CEMECTP — IK3aMEH

HNHTerpasbHoe ucunciaeHne (PyHKIUA OHOM 1eliCTBUTEIbHON nepeMeHHOH. OCHOBBI TeOpUH
00BbIKHOBEHHBIX AN (P PepeHIHAIBHBIX YPABHEHUH

18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

28.

29.
30.

31.
32.

33.

17. lepBooOpa3znasi QyHKUMS U HeompeAeNeHHbId uHTerpan. CBoicTBa mNepBOOOpa3HBIX U
HEOIpeIeICHHBIX UHTETPAJIOB.

Tabnuua uHTErpaos.

OcHOBHBIE METO/bl UHTETPUPOBAHUS (HETIOCPEICTBEHHOE, METO/] 3aMEHBI [IEPEMEHHOM ).

OCHOBHBIE METO/Ibl UHTETPUPOBAHUS (MHTETPUPOBAHUE 110 YACTSIM).

WuTerpupoBaHue NpoCTeUIINX MPaBUIIbHBIX PAllMOHATBHBIX (PYHKIIHH.

OO11ee MpaBUIIO0 UHTETPUPOBAHUS PALIMOHAIBHBIX (DYHKIUIA.

HuTerpupoBanue TpPUrOHOMETPUUECKUX (DYHKIIUH.

HHuTerpupoBaHne HEKOTOPBIX BUI0B UPPALlMOHAIBHOCTEN

Omnpenenennblii uHTerpan (uHrerpan Pumana). Ero reomerpuueckuit cmbicii. OCHOBHBIE

CBOICTBA ONPEJEIIEHHOTO UHTETpaIa.

Knaccel uHTErpHpyeMbIX QYHKIIHM.

OnpeneneHHbIl UHTErpayl Kak (yHKIHMS BepxXHEro mnpejena. BeluncieHue ompeneaeHHOTo

unTerpana. ®opmyna Hetotona—JleliOHua.

HNHTerpupoBaHue METOAOM  IOJCTAHOBKM, METOJOM MHTEIPUPOBAHMS IO  YaCTSIM.

WHTerpupoBaHue YeTHBIX U HEUYETHBIX (PYHKIIMI B CHMMETPUYHBIX Ipe/eiax.

Hecob6ctBennsbie nnterpaisl (1 u 2 pona).

['eomeTpuyeckne TMPUIOKEHUS ONPEACIICHHOr0 uHTerpana. Iliomanes KpUBOJWHEHHOMN

Tpanenny, IIoma b KpUBOJUHENHOTO CEKTOPA.

JnmuHa 1yru miocKoil KpuBoOil.

Brruncnenue oobemMa Tel 1o U3BECTHBIM IJIOLIA/IIM apalieNIbHBIX ceueHnit. O0beM U IIomaib

MOBEPXHOCTH TeJla BpallleHusl.

[TpunoxeHus onpeeNeHHOro HHTerpana B pU3uKe.

Teopust psigoB

34. Yucnossie psabl. CBONCTBA YHCIOBBIX PSIOB.
35. HeoOXoauMblii IPU3HAK CXOAUMOCTH. ['apMOHHYECKUN PSII.



36.
37.
38.
39.
40.
41.
42.
43.

44,
45.

3HaKonoCTOsHHBIE psiibl. OOIMMKA MPU3HAK CXOJAUMOCTH MOJOXKHUTEIbHBIX psoB. [Ipu3Haku
CpPaBHEHHS.

Psaner ¢ HeorpunarensubiMu wieHamu. [IpusHak lanamGepa, pagukansHelii npusHak Koy,
WMHTETpajbHbIi Npu3Hak Komm.

3HakonepeMeHHble U 3HaKodepenyrommecs psabl.  [Ipusnak  JleiOnuna.  OOmwmii
JIOCTATOYHBIN MPU3HAK CXOUMOCTH 3HAKOIIEPEMEHHBIX PSIOB.

AOGCOTIOTHO U YCIIOBHO CXOJSIIUECS YUCIOBBIC psibl. CBOMCTBA aOCONIOTHO CXOJSIIMXCS
YHUCIIOBBIX PSI/IOB.

OyHKIMOHATBHBIE TIOCIE0BATENBHOCTU U psaabl. Cymma (yHKIHOHAIBHOTO psiga O6macTb
CXOJUMOCTH.

PaBHOMepHas cxoauMocTh (pyHKIHMOHAIBHBIX psnoB. Ilpusnak Beliepmrpacca. CBoiicTBa
PaBHOMEPHO CXOIAIINXCS (PYHKIIMOHATBHBIX PSIIOB.

Crenennblie psabl. Teopema AGens. Pagumyc M mHTEpBaJl CXOAMMOCTH CTETIEHHOTO PsAa.
CBoiiCcTBa CTENEHHBIX PAIOB.

®opmyna u pan Tennopa. Teopemsl 0 cxonumocTu psiaa Telnopa.

PasnojkeHne 0CHOBHBIX 3JIeMEHTapHBIX (YHKIUH B psaa MakiopeHa.

HekoTopsie npuiioxeHust CTeeHHbIX PsI0B.

2.2. CTpyKTypa 3K3aMEHALMOHHOI0 OMJieTa (MpUMepHas):

1. Teopemuueckuii 6onpoc: IHTerpupoBaHie HEKOTOPBIX BUIOB UPPALMOHAILHOCTEH.
2. Teopemuueckuii gonpoc: Yucnosbie psibl. CBOMCTBA YUCIOBBIX PSJIOB.

3. I[Ipakxmuueckoe 3adanue (pazoen 2,3).

3. KpnTepnu H IIKaJa OCHUBAHUA IMCBbMCHHOTO OTBETA oﬁyqammerocﬂ Ha 3K3aMcHE

MakcnMajibHOe KOJIHYeCTBO 0a/10B Ha 3Kk3aMeHe (3auere) — 30, U3 HUX:
1. OTBeT Ha nepBbIi BOIPOC, conepxarmuiics B 6mnere — 10 6ammos.
2. OTBeT Ha BTOPOU BOIPOC, coaepkariuiics B ounere — 10 6amnos.
3. OtBer Ha TpeTuit Borpoc, conepxkamuiics B omiere — 10 6amios.

Tabnuya 13

Ne XapakTepHCTHKA 0TBeTa Basuibl

n/n
OTBeT HA NePBbI, BTOPOii BONPOCHI

1. ITonHblil pa3BepHYTHIN OTBET, IPOCIIEKUBACTCS CUCTEMAaTUYHOCTb 3HaHUU, npusiekaercs | 10
JOTIONTHUTENBHBIA ~ MaTepuall, TOAKpPEIUIEHHEe  MaTepuana  IMpUMEpaMH,  aKTHBHO
UCIIOJIb3YIOTCSI OCHOBHBIE MOHSATHS M3Y4aeMOTro pasJiena.

2. Henocratoyno cucTeMaTH3MPOBAaHHOE M3JIOKEHHE MaTepHuaia, JOMYIIeHbl HETOYHOCTH, | 6-9
IIPUMEPBI IPUBOJSITCS C TPYIOM.

3 OtcyTcTBHE JIOTHKM M3JIOKEHUSI Marepualia, HEBO3MOXKHOCTb IPHUBEACHHS IpHUMEpoB, | 4-5
JIOITYIIICHBI TPYObIe ONMHOKH.

4, Marepuai U3J10K€eH Ha MOJIOBUHY, 00IIie (pa3bl, OTCYTCTBHE JIOTHKH OTBETA.. 3 u MeHee
OtBer Ha TpeTHii Bonpoc

5. Pemenue 3amanus coepkXut 1-2 MEIKUX ONMTUOKH. 10

6. Pemenue 3a1anus coIep>KUT OJIHY MPUHITUIHATLHYIO WK 3 Ui 0oJiee HeI0UYETOB. 6-9

7 Pemrenne 3aanus cojiepkuT Oos1ee 0HON NMPUHIMITHAIBHOM OINOKH 4-5

8. Pemenne 3a1aHus COEPIKUT MHOXKECTBO OLIMOOK, MITH OTBETOB HET COBCEM; HECOOTBETCTBHE | 3 M MeHee
BapHUaHTYy.




Ipunaoxenne 1.3

OueHouHbIe cpecTBa
A5 IPOBeIeHH s POMEKYTOYHOM aTTeCTALMH MO TUCHUTIIHHE

MareMaTHYeCKH AHAJIN3

HanpaB.JIeHne HOoAroOTOBKH

09.03.03 «ITPUKJIAJHAA NTHOOPMATUKA»
(c 1ByMst podUIISIMHU TTOATOTOBKH )
Mpoduan noarorosku _ «IIpukaagHas ”HPOpPMATUKA B SKOHOMHKE)
®opma o0yuyeHHsI: OUHAs U 3a04HAS
I'ox npuema: 2022

1. XapakTepuCTHKA OLIEHOYHOI NMPoOIEeTYyPbI:

Cemectp - _3
dopma arrecTany — YIK3aMeH

2. OueHoYHbIE MATEPHAJIbI, HEOOXOUMbIE Il OLIEHKH 3HAHW, YMEHUii, HABBIKOB U
(W1M) onbITa AeATEJILHOCTH

2.1. Bonpocsl 1)1 IPOMEKYTOYHOM ATTECTAIIMH 110 AUCHUILIMHE:

3 ceMecTp — IK3aMeH

JuddepenunaibHoe M MHTErpaJibHOE HCYHCIeHNE (PYHKIMH MHOTHX IlepeMeHHbIX
@YHKIMU IBYX IEPEMEHHBIX: OCHOBHBIE IIOHATHS, IPEEIl, HEIPEPHIBHOCTD.

YacTHble IPOU3BOAHBIE IEPBOTO MOPSIIKA U UX TEOMETPUUECKOE UCTOJIKOBAHUE.
YacTHble MPOU3BOIHBIE BBICUINX MOPSIKOB.

JuddepernurpyeMocTs U MONHBIN AuddepeHuan GyHKIuu.

[Tpumenenue noxHoro nauddepeHmana K NpuOIMKEHHBIM BBIYUCICHUSM.
JuddepeHnunansl BBICIINX MOPSAIKOB.

[TpousBonHas cnoxHoi GpyHkiuu. [TonHas npousBoaHas.
Juddepenunrpopanue HesBHOM (QyHKIHMH.

KacarenbHast 10CKOCTh U HOPMAJIb K MOBEPXHOCTH.

© oo Nk owdPE

[EEN
©

DKCTpeMyM (PYHKITUU JBYX MTEPEMEHHBIX.
. /IBOMHOI MHTETpaI: OCHOBHBIE TIOHATHS.

B
N

. JIBOWHOM MHTErpaj: TeOMETPUUYECKUI U (PU3NUECKUI CMBICIL.

[HEN
w

. /IBOMHOI UHTETpaI: OCHOBHBIE CBOMCTBA.

[EEN
IS

. I[BOﬁHOﬁ HUHTCIpaJI: BBIYUCICHUC JIBOMHOT'O HHTCrpajia B ICKAPpTOBBIX KOOpJAUHATAX.

[EEN
o1

. /IBOMHOM MHTErpa: BBIYUCIEHUE JBOMHOIO UHTErpaJIa B OJISIPHBIX KOOPJAMHATAX.
IIpunoxeHust IBOMHOTO UHTETpaJa.

N
N o

. TpoWHOW MHTErpasl: OCHOBHBIE ITOHATHSL.

[EN
o

TpolHOM MHTErpa: BEIYMCICHHE TPOMHOTO MHTETPANIA B IEKApPTOBBIX KOOPJANHATAX.

[EN
©

TpoitHO# MHTErpai: 3aMeHa NEPEMEHHBIX.

)
©

HekoTtopsle puiiokeHns TPOMHOTO HHTETpaa.



2.2. CTpyKTypa 3K3aMeHAUMOHHOIr0 OnJieTa (MpUMepHasn):
Teopemuueckutl 6onpoc: YacTHble TPOU3BOHBIC BBICIINX MOPSAKOB.

. Teopemuueckuii sonpoc: TpoHON UHTETpaJl: 3aMEHA TIEPEMEHHBIX.

3. Ilpaxmuueckoe 3a0anue (pasoen 4, 5).

3. Kpurepun u mkaJia onieHMBaHUS NMCbMEHHOT0 0TBETA 00y4al0lIerocsi Ha IK3aMeHe

MakcuMaJjibHOe KOJH4eCTBO 0a/1710B Ha Sk3aMeHe (3adere) — 30, U3 HUX:
1. OTBeT Ha mepBbBIK BOIpOC, coaepxariuiics B ounere — 10 6amos.
2. OTBeT Ha BTOPOI1 Bonpoc, coaepxkamiuiica B ounere — 10 6amos.
3. OTBeT Ha TpeTui BoOIpoc, coaepxarniuiics B omiere — 10 6aos.

Tabauya 13

XapakTepHCTHKA 0TBETa

Bajiabl

OTBeT Ha nepBLIil, BTOPOH BOIPOCHI

ITonHbI pa3BepHYTHI OTBET, NPOCIIECKUBACTCS CUCTEMAaTUYHOCTb 3HAHUU, NPUBJICKACTCS
JIOTIOJIHUTENIbHBIA  MaTepuall, IOJKPEIUICHHE  MaTepuana  IpUMepaMM, AaKTUBHO
HCIOJIb3YIOTCS OCHOBHBIE IIOHATHUS U3y4aeMOro pasjena.

10

HenocTaToyHO CHUCTEMAaTU3UPOBAHHOE WU3JIOKEHUE MaTepuana, JOIYIIEHbl HETOYHOCTH,
HIPUMEPBI IPUBOJATCS C TPYLOM.

6-9

OTcyTcTBHE JIOTMKHM H3JI0KEHHS MaTepuasla, HEBO3MOXKHOCTb IMPHUBEACHUS MPUMEPOB,
JIONYIIeHbI IpyOble ONIHOKH.

45

Marepuan n3iaoxeH Ha MOJOBUHY, o0Ire (Gpa3bl, OTCYTCTBHE JOTUKH OTBETA..

3 1 MeHee

Oteer Ha TpeTHii Bopoc

Pemenne 3amanust COMEpKUT 1-2 MEIKHIX OIMIHOKH.

10

Pemienne 3aganus coaepKUT OHY IPUHIUITHAIBHYIO WK 3 uin 60siee HeJJOYETOB.

6-9

Penienune 3aganust COAEPKUT OoJiee OTHOM MPUHIUIHAIEHON OIIHOKN

45

o Njo|

Permrenne 3a1aHus COAESPIKUT MHOKECTBO OIINOOK, MJIM OTBETOB HET COBCEM; HECOOTBETCTBHUE
BapHUaHTYy.

3 1 MeHee




Pacuer uTOroBoil peiiTHHIOBOM OLICHKHU

Tabauya 14

Jo 50 6a1noB BKIFOUUTEIHHO

«KHEYOOBJICTBOPUTCIBHO»

Ot 51 mo 70 6amwtoB

«YyHJOBJICTBOPUTCIILHO»

Ot 71 o 85 GawioB

«XOPpOIIO»

Ot 86 no 100 6ammoB

«OTJIIMYHO»

4, YpoBHH c(OpMHPOBAHHOCTH KOMIETEHUHH MO MTOraM OCBOEHHUS JUCIHIJIMHBI

(Mmomyuis)
Tabnuya 15
HNuaukaTopsl YpoBHE ¢()OPMHUPOBAHHOCTH KOMIIECTEHLHIA
JOCTHKEHUSA «OTIUYIHO» «Xopouro» «yIOBJICTBOPUTEJIBbHO» «HEYTOBJICTBOPUTECJIbHO»
kommnerenunu (MAK)
86-100 71-85 51-70 Memnee 51
«32YTEHO» «HE 32YTEHO0»
Koo u naumenosanue gpopmupyemoit Komnemenyuu
OIIK-1 3Haet 3Haer 3Haer He 3Haet
CTPYKTYpY, COCTaB 1 CTPYKTYDY, COCTaB | CTPYKTYpY, cocTap u | CTPYKTYPY, COCTaB 1
AUAKTHICCKNE U TUJIAKTUYECKUE | TUJAKTUIECKUE AUAaKTHICCKNE
CAMHHLIEL CJIMHULIBI €TUHUILIBI CAVHALEL
MateMaTiecKoro MaTEMaTUYEeCKOr0 |MaTeMaTUYECKOTO MaTeMaTnecKoro
aHanu3a (IpaBUILHO AHATH3A B AHATH3A B HeHonHoM | AHANH3A B JIOCTATOYHOM
BBITIOJIHEHBI 3aTaHUs OCTATOYHOM 0bbeMme (IIPaBHITBHO 00BeMe (TIpaBHIIbHO
6omee 90% u Ooee | oGeme BLITIONHEHDI Golee BBITIONHCHEI MCHEE 60%
75% camocTOSTEIIBbHOM (TIpaBHIBHO 60% 3amaHmii 1 3aJaHuN 5
pabotsi) BEITIOJTHEHEI 00JIee | MIMEIOTCS BEPHO CaMOCTOATEILHON
80% 3amannii u BBIIOJTHEHHEIE paboTs)
oonee 50% 3aJIaHuS
CaMOCTOSITETbHOW | CAMOCTOSITEIFHOM
paboThl) paboThl)
Ymeer Ymeer YmMmeer He ymeer
OCYIIECTBIATH OTOOP OCYILECTBIISTh OCYHIECTBIISATH OTOOP

y4eOHOT0 co/lepKaHus
JUISL eT0 pean3aluy B
pa3IM4HBIX Gopmax

0oT100p yueOHOTO
COJICpIKAHUS JUIS
€ro peain3aluu B

y4eOHOT0 Co/lepKaHus
IUISL eT0 pean3aliy B
pa3IH4HBIX Gopmax

OCYIIECTBJIATH OTOOP
Y49e0HOTO CO/IepKaHHS
IUTS €TO peaTn3alliy B

00yueHUs (TIPaBUIIBHO | pa3IMIHBIX oOyueHwus (IPaBUIIBHO | Pa3TUYHBIX (popMax
BEITIOJTHEHBI 33/TaHUS (hopMax oOydeHHs | BHITIOJTHEHBI OoJiee 00yueHus (TIpaBUIIEHO
6oitee 90% u Gosee (TIpaBMIIEHO 60% 3anaHuii u BBITTOJIHEHEI MeHee 60%
75% caMOCTOSTEIBHON | BHIITOMHEHEI 00Jiee | IMEIOTCS BEPHO 3a/laHui
paboTsI) 80% 3anmanuii u BBITIOJTHEHHBIE 3aJaHHsI | CAMOCTOSATEIIHbHON
6omee 50% CaMOCTOSATENTFHON paboTsr)
CaMOCTOSATENIHON | pabOTHI)
paboThl)
Bnaneer Bnaneer Bnaneer He Braneer
npueMamu u npUeMaMHu 1 npUeMamMHu 1 npueMamu u
TEXHOJIOTHUSIMA TEXHOJIOTHSIMU TEXHOJIOTHSIMU TEXHOJIOTUSIMA
00yueHUs (TIpaBUIIBHO |00YYeHHUS o0y4eHus (MIPaBIIBHO | 00yYeHUS (IPABHIBLHO
BBINIOJTHEHBI 3a/1aHusl  |(TIPaBHIIBHO BBINOJIHEHBI OoJIee BBITIOJTHEHBI MeHee 60%

6oitee 90% u Gonee
75% camocTOSTEIbHOM
paboThl)

BBIIIOJIHEHEI 00JIee
80% 3amanuii u
6oiee 50%
CaMOCTOSITCIIbHOM
paboTeI)

60% 3anaHuii u
HMEIOTCS BEPHO
BEITTOJTHEHHBIE 3aJaHHS
CaMOCTOSITCIIbHOM
paboThI)

3aJaHuN
CaMOCTOSITEILHOM
paboTsl)




5. PeliTHHI-IUIaH U3yYeHMS AUCHUNIMHBI

Tabnuya 16.1

BA3OBASI YACTb PEUTUHI'OBOM CUCTEMBI

2 ceMecTp
Buasl KoHTpo/bHbIEe MEepONIPUATHS Musm. Makec.
KOHTPOJIst KOJI-BO KOJI-BO
0aJLi10B 0aJLi10B
Ha Ha
3aHATHAX 3aHATHSAX
Texymmii | Tema Ne 1. Uncnoseie MHOKecTBa. [IpocTeiimme cBoWCTBa (DyHKITHA.
KOHTPOJIb
Nel Tema Ne 2. TlocnenoBatenmsHOCTE. [Ipenen mocimeqoBaTeTFHOCTH. 0 10
Tema Ne 3. ITpenen GpyHKInu B Touke. PackpriTie HEONpeeIeHHOCTEH.
Texymmii | Tema Ne 4. Tlpenen ¢pyHKImMN B ToUKe. PackpbITHE HEONIPEAECTEHHOCTEH.
KOHTPOJIb
Ne?2 Tema Ne 5. 3ameuarenbHble MPeACTbL.
0 10
TemaNe 6. HenpepbIBHOCTh ()YHKIIMHU B TOYKE.
Py0e:kHBIN KOHTPOJIb: KOHTPOJIbHasi pa6oTa Nel (Tembr 1-4) 0 10
Texymmii | Tema No 7. ludpdeperunpoBanme GyHKIHH.
KOHTPOJIb
Ne3 Tema Ne 8. IuddepeHnppoBanne cI0XHBIX (HYHKIHH. 0 10
Tema Ne 9. [TpousBoubie U quddhepeHInans BHICIINX MOPSIKOB.
Texymmii| Tema Nel0. ITpasuna JlonnTans.
KOHTPOJIb
Ned Tema Nell. UccnenoBanue pyHKIHIA ¢ TIOMOIIBIO TPOU3BOIHBIX. 0 10
Tema Ne 12. MccnenoBanue hyHKIHIA C TTOMOMIBIO TTPOU3BOTHBIX.
Py6exHblii KOHTPOJIb: KOHTPOJILHAs padoTa Ne2 (Tembl 5-9) 0 10
Jonyck K NpoMe;KyTOYHOM aTTecTaluu Mun 36
I JIOMOJTHATEJILHAS YACTH PEUTHHTOBOIl CHCTEMBI Mun. Maec.
IoompureasHbie 6AIBI 0-10 10
1 [ToaroroBka joKIa/ia ¢ Npe3eHTANMEH 0 AMCIUTUINHE 0-1 1
TTocerraemocTs ekt (100%) 0-2 2
Yyactue B paboTe KpyTIIOTro CTOJA, CTYIeHISCKOW KOH(pepeHIINN 0-2 2
CoIl.-THIHOCTHBIA PEUTHHT 0-3 3
VYuactue B 00LIECTBEHHOH, KYJIbTYPHO-MAaCCOBOH U CIIOPTHBHOW padoTte 0-2 2
2 IlITpadublie 0a/IBI 0-3 3
Ipomyck y4eOHBIX JTEKITHIA 3a MPOITYCK JICKIIUM CHUMAETCs OalTbHAS 0,25x N

CTOUMOCTH JiekiuH (2:8=0,25)

(N — komryecTBO
IIPOIYIEHHBIX JIEKLIMH

HecBoeBpemenHoe MHUHYC 5% OT MakcHMaJbHOTO Oasuia
BBIIIOJITHCHHUC KOHTpOJ’ILHOﬁ

-0,5




(arTecTanMoHHOI) paboThI

Nel
HecBoeBpemeHnHOE MHHYC 5% OT MaKCHMaJIbHOTO Oasuia -05
BBITIOJTHEHHE KOHTPOIBHON
(arTecTanMoHHOIT) pabOTHI
No2
" UTOTOBBIl KOHTPOJIb 0-30 30
®opma 3auer (3K3aMeH) 0-30
HTOrOBOI0 ) 30
KOHTPOJIA:
0-100

HUTOTI'O BAJUIOB 3A CEMECTP:




Tabauya 16.2

BA3OBASI YACTh PEUTUHIOBOM CUCTEMBI

3 cemecTp
Buasl KoHnTpoabHbIe MeponpusaTHs Musm. Makec.
KOHTPO.JIS KO0.J1-BO KO.JI-BO
0aJs10B 06aJ110B
Ha Ha
3aHATHSX 3aHATHAX
Texymuii | Tema Ne 1. HenmocpencTBeHHOE HHTEIpUPOBaHHUE.
KOHTPOJIb 0 10
Nel Tema Ne 2. MeToJ 3aMeHBI liepeMeHHO#. IHTerpupoBaHue Mo 4yacTsIM.
Texymuii | Tema Ne 3. Brruucnenue onpeneneHHOro HHTerpana
KOHTPOJIb 10
Ne 2 Tema Ne 4. 'eomeTpuueckue NPUIOKEHUS ONPEAEICHHOTO HHTErpaa. 0
Py0e:kHBIN KOHTPOJIb: KOHTpOJIbHas padoTa Nel (Tembl 1-4) 0 10
Texymuii | Tema No5. Uucnossle psibl. CBOCTBA UHUCIOBBIX PSIIOB.
KOHTPOJIb 0 10
Ne3 Tema Ne 6. JlocTaTouHbIe MPU3HAKHA CXOAUMOCTH PSAIOB.
Texymmii| Tema No7. [Ipuznak JleiiOunma. AGCONIOTHO U YCIOBHO CXOJSIIUECS
KOHTPOJIb | YHCIIOBBIC PSIbIL.
Ne4 0 10
Tema Ne§. Crenensnsie pspl. Paanyc u MHTEpBalI CXOAUMOCTU
CTENEHHOT0 psijia.
Py6exkHblii KOHTPOJIb: KOHTpPOJILHAs padoTa Ne2 (Tembl 5-8) 0 10
Jonyck K NIpOMe:KyTO4YHOH aTTeCTAlNH Mun 36
- - Mun. Makc.
1 JAOMNOJHUTEJBHAS YACTh PEUTHUHI'OBOU CUCTEMBI
IoompureasHbie 6AIBI 0-10 10
1 [ToaroroBka joKIIa/ia ¢ Npe3eHTANMEH 0 AMCIUTUINHE 0-1 1
TTocerraemocTs ekt (100%) 0-2 2
Yyactue B paboTe KPYTIOTO CTOJIA, CTYICHIECKOW KOH(pEepEHIIHN 0-2 2
CoIl.-THIHOCTHBIA PEUTHHT 0-3 3
Yyactue B 00MIECTBEHHO, KYJIFTYpHO-MacCOBOH M CHOPTHBHOM paboTe 0-2 2
2 ITpadusie 6a1Ib1 0-3 3
[Ipormyck y4eOHBIX TEKITHA 3a MPOITYCK JISKIIUN CHUMAaEeTCs OalIbHas 0,25x N

CTOMMOCTH Jieknnu (2:8=0,25)

(N — komiuecTBO
MPONYIIEHHbIX JICKIIUH

HecBoeBpemenHoe MHUHYC 5% OT MakcHMaJbHOTO Oasuia -0,5
BBITIOJTHEHHE KOHTPOJIBHOM

(arTecTannMoHHOI) pabOTHI

Nel

HecBoespemennoe MHUHYC 5% OT MakCHMaJIbHOTO Oania -0,5

BBITIOJTHEHHE KOHTPOJIBHOM
(arTecTannoHHOI) pabOTHI
Ne2




11 HTOI'OBbII KOHTPOJIb 0-30 30
dopma 3aueT (IK3aMeH) 0-30
HTOrOBOrO ) 30
KOHTPOJIS:
0-100
HUTOI'O BAJIJIOB 3A CEMECTP:
Tabauya 16.3
I BA30BASI YACTb PEUTUHIOBOI CUCTEMBI
4 cemecTp
Buasi KoHTpoabHbIe MeponpusaTHs Musm. Makec.
KOHTPOJIs KOJI-BO K0JI-BO
0aJli10B 0aJLi10B
Ha Ha
3aHATHAX 3aHATHAX
Texymmii | Tema Ne 1. [Ipenen u HenmpepsIBHOCTS (YHKIIMN MHOTHX ITEPEMEHHBIX
KOHTPOJIb
Nel Tema Ne 2. TIpomsBogubie u nuddepeHIansl GyHKINHT HECKOIBKAX
MIEpEMEHHBIX. 0 10
Tema Ne 3. KacarenbHas INIOCKOCTh X HOPMaJb K IOBEPXHOCTH
Texymmii | Tema Ne 4. DxcrpeMyMbl QyHKINI HECKOJIIBKUX TIEPEMEHHBIX.
KOHTPOJIb 0 10
Ne 2 Tema Ne 5. HeoOxomumoe 1 JOCTaTOYHOE YCIOBHE SKCTPEMyMa.
PyOesxHbIi KOHTPOJIb: KOHTPOabHast paGora Nel (Tembr 1-5) 0 10
Texymmii | Tema No 6. /IBoitHo¥ MHTerpa U ero cBoicTra.. L{unmuHapudeckue u
KOHTPOJIb | cepriIecKrue KOOPIHHATHI. 10
Ne3 Tema Ne 7. T'eomeTrpudeckre u GU3NICSCKHE TIPIITOKEHIS TBOWHBIX 0
MHTETPAIOB
Texymmuii| Tema Ne8. Tpoitnoii nnTerpan. CBOHCTBO TPOWHBIX HHTETPAJIOB
KOHTPOJIb 10
Nod Tema Ne9. 'eomerpuyeckue u Gpu3nuecKre NPHIOKEHHS TPOIHBIX 0
MHTETPAJIOB.
PyGe:kHBbIN KOHTPOJIb: KOHTPOJIbHast padoTa Ne2 (Tembi 6-9) 0 10
Jonyck K NpoMe:KyTOYHOH aTTecTalul Mun 36
I JIOMOJIHUTEJIBHASI YACTh PEUTUHIOBOI CUCTEMBI Mun. Make.
IooupuTeabHbIE OALIBI 0-10 10
1 TlonroroBka AoKiaza ¢ Mpe3eHTaluen no JUCHUIIINHE 0-1 1
TTocemraemocts siekiuii (100%) 0-2 2
YyacTue B paboTe Kpyriioro cToya, CTyJeHIeCKOH KOH(PEPEHIINN 0-2 2
CoIl.- TMYHOCTHBIA PEUTHUHT 0-3 3
Yyactue B 00IIECTBEHHO, KYJIBTYpHO-MAaCcCOBOH M CHOPTHBHOM paboTe 0-2 2
2 ITpadubie 6anabI 0-3 3
IIpomyck yueOHBIX TEKITHA 3a MPOITYCK JIEKIIUN CHUMAaeTCs OanipHas 0,25x N

cTouMOCTh Jieknnu (2:8=0,25)

(N — xonugecTBO




MPONYIICHHBIX JICKIHIA

HUTOTI'O BAJUIOB 3A CEMECTP:

HecBoespemennoe MHUHYC 5% OT MakCHMaJIbHOTO Oasia -0,5
BBITIOJTHEHHE KOHTPOJIBHOU
(arTecTanMoHHOIT) pabOTHI
Nel
HecBoeBpemeHnHOE MHHYC 5% OT MaKCHMaJIbHOTO Oasuia -05
BBITIIOJTHEHHE KOHTPOJIBHOM
(arTecTanMoHHOIT) paboTHI
No2
" UTOTOBBIl KOHTPOJIb 0-30 30
®opma 3auer (3K3aMeH) 0-30
HTOrOBOro ) 30
KOHTPOJISA:
0-100




IIpunoxenne 2

JUCT PETUCTPALIUUN U3MEHEHUI
PABOUYEM I[TPOI'PAMMBI JUCHUIIJIMHBI / MOJAYJIsL
MartemMaTHYecKHH aHAJIN3

(HaI/IMeHOBaHI/Ie JTUCIUTUTAHBL / MOIYJIS)
HaﬂpaBJ]eHl/le IMOAroTOBKHU

09.03.03 «ITPUKJIAJHAA UTHOOPMATHUKA»
(c 1ByMst MpodUIISAMHU TTOATOTOBKH )
Mpoduan noarorosku _ «IIpukaagHas ”HPOpPMATUKA B SKOHOMHKE)
®opma o0yueHHsI: OUHAs U 3a04HAS
I'ox npuema: 2022

B pa6oqy10 nporpamMmmy JUCHUIIIINHBI / MOAYJISI BHOCATCA CICAYIOINC U3MCHCHUA!

Ne Pa3nen padoueii Kpartkas xapakTepucTHKa BHOCMMBIX OcHoBanmue s

/ nporpamMmsl (IIyHKT) H3MeHeHUI BHECEHHUs N3MeHeHUH
n/n







