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1 Ilepeyenb (popMuUpPYyeMBbIX KOMIIETEH M

Haszsanme OIIOII BO,
COKpaIIeHHOE

Kon u hopmynipoBka HHAUKATOPa JOCTIKEHUS
KOMIIETEHIUU

Kon u hopmynipoBka KOMIIETEHINH

OIIK-1.18B : Obnagaer MaTeMaTHIECcKOi KyIbTy-
POi U CHCTEMHBIM MBILIEHUEM, TTO3BOJISTIOIIUMHA
B IIpO(heCCHOHANBHOM AESATEIbHOCTH HCIONIB30-
BaTh MaTeMaTHUECKUE METO/IbI 1 HHCTPYMEHTHI
JUISL TIPOBENICHNS] KPUTUYECKOTO aHAIN3a CUTYa-
IIMH, MOJISTUPOBAHHMS ¥ IPOTHO3UPOBAHUS PAa3BH-
TUSI IPOLIECCOB U SIBJICHUH

09.03.02 «Mudopma-
LIMOHHBIE CUCTEMBI U
TEXHOJIOT D)
(b-UC)

OIIK-1 : CrocoOeH npuMeHsITh
€CTECTBEHHOHAYYHBIE M O0IIEHHKe-
HEpHbIE 3HAHMsI, METO/IBI MaTeMaTH-
YeCKOro aHaJIu3a U MOASIUPOBAHMY,
TEOPETHYECKOr0 1 HKCIIEPUMEH-
TaJIbHOTO UCCIIEI0BAaHUS B Ipodec-
CHOHAJILHOH JIESITENbHOCTH

Komnerennus cunraercs c(hpopMUPOBAHHOM HA JaHHOM JTalle B CIy4ae, €CIH MOJIyYeH-
HbI€ pe3yJabTaThl 00yUYEHUs MO IUCUUILUIMHE OLIEHEHBI MOJI0KUTEIBHO (AMana3oH KpUTepueB
OLICHUBAHMsI PE3YJITATOB O0YyYEHHMSI «YIOBIETBOPUTEIBHOY, «XOPOILOY», «OTIMYHOY). B ciaydae
OTCYTCTBHSI MOJOXKUTEIBHOM OLIEHKN KOMIIETEHIIMS Ha JAHHOM 3Talle CYUTAETCs HeCPopMUpo-
BAaHHOM.

2 Iloka3zare/iM OLlEHNBAHUA IVIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHH s

Komnerenmnus OIIK-1 «CniocoGeH mpuMeHsITh €CTECTBEHHOHAYUHBIE U 00IIIeUHKEHEeP-
HbI€ 3HAHUSI, METOJIbl MATEMATHYECKOTO aHAIM3a U MOJICTUPOBAHUS, TEOPETUUECKOTO U IKCIIe-
PUMEHTAIILHOTO MCCEA0BAHMS B TPO(PECCHOHAIBHON e TETLHOCTH

Tab6muma 2.1 — Kpurepuu OieHKH WHIUKATOPOB JTIOCTHKEHUST KOMITETCHITNH

Pe3ynbTaThl 00y4eHHs 0 TUCHUTLTHHE
Kon u hopmynupoBka uHu-
Kpurepun onennBanus pe-
KaTopa JIOCTHKEHHs Komre-  [eo
) Tun 3yJIBTaTOB O0Y4YEHUS
TEHIIUH - P
pe3 e3yJIbTaT
pes- Ta
Ta
OIIK-1.1B : O6nanaer mare- OCHOBHBIX MOHSATHUM, METOIOB
. . - IPaBWIBHOCTH OTBETA IO
MaTHYECKOH KyJIbTYpOH U CH- MaTeMaTHYECKOro aHaJIN3a 1
P11 | 3naHue COJICp KAHMUIO 3aJJaHUS; - TIOJI-
CTEMHBIM MBIIUICHUEM, 1103- UX MIPUMEHEHHe B podeccH-
. HOTa U INIyOHHa OTBETa
BOJIAIOIIMMU B Ipodheccro- OHAJIBHOH JeATEeNbHOCTH
HaJIbHOH JeATEeNFHOCTH UC- YMEHHE pelllaTh CTaHAapTHbIE
HPUMEHATH METOIB MaTeMa-
NONB30BATh MATEMATIIECKHE | oy 3a/la4u Kypca, OCHOBHBIE TH-
MEHHe | THYEeCKOro aHayiu3a IIpH pe-
METOIbl M HHCTPYMEHTBI JUIs e PP bl KOTOPBIX Pa3GUpAIOTCs Ha
MPOBEICHUS] KPUTHIECKOTO MPAKTHYECKUX 3aHITHIX
aHaJln3a CUTyallnH, MOJCIIN- HCTIOJIb30BAaHMUSI OCHOBHBIX BJIAZeeT HABBIKAMH BEIGODA
POBaHUS ¥ POTHO3UPOBAHUS MOHSATHI, (OPMYI U METOAOB (OpMYII, METOZIOB 7 It aBrI)/IHI)
pasBUTHA NIPOLIECCOB U ABJIC- P13 | HaBeik | maTemaTHyeckoro anajmsa PMYJI, P
o HOT'0 TI0IX0/1a K PEeIICHHIO
HAX IIPX CAaMOCTOATEIIBHOM pelie-
3a7a4n
HHH 33729

Ta6Jmua 3aIl0JIHACTCA B COOTBCTCTBUHU C pa3aciioM 1 Paboueit IIporpaMmbl JUCHHUITINHBI

(Moysst).

3 IlepeyeHb OLEHOYHBIX CPECTB

Tabnuua 3 — [lepedeHb O1IEHOUHBIX CPEJCTB MO JUCHUIUIMHE (MOYJIIO)

HanmeHoBaHME OLIEHOUYHOTO CPECTBA U
KouTponupyemsle mianupyeMsble pe- KouTponupyembie TeMbI npencrasienne ero B POC
3yIabTaThl O0yUEHNS JICITUTITHHBI . [Tpomexxyrodnas
Y i Texymmi KOHTPOTIb P T
aTTecTarys
PI1 3H?HI/IC : OCHOBHBIX ITOHSI- Lm Teoperuueckuit T
TUI, METOJIOB MaTEMAaTH- .1 lpenen dynkuuu ompoc €CT
YEeCKOro aHaJIN3a U UX
npumerenue B npodeccu- | 1.2. CpaBHenme OecKo- Teopernueckuit Teer
OHAJIBHOM JeATeIbHOCTH HEYHO MaJIbIX (YHKIUI orpoc




1.3. HenpepbIBHOCTH Teopernueckuii Teer
dhyHKIIIN orpoc
1.4. IuddepenunanbHoe .
Judepenn N Teopernueckuii
WCUHCIICHUE (DYHKITHH OIDOC Tecr
OJTHOM NMEepEMEHHON p
1.5. [Ipumenenue mudde-
PEHIMAIBHOTO UCUHCITE- TeopeTHecKuii
HUS K MCCIIEIOBAHUIO or gc Tecr
(YHKIMH ¥ TOCTPOSHHUS p
rpaduka QyHKIMN
1.6. Tuddepenmmanpaoe N
Judepenn N Teoperuueckuii
ucyHcieHne (yHKIHH OIIDOC Tecr
HECKOJIbKUX TTePEMEHHBIX p
P2 YMeHue : npUMeHSITh Me- KonTponbHast
TOZBI MaTEMaTHYECKOTO 1.1. Tipenen bysximm pabora Tecr
aHaJIM3a pU pelIeHUH Tecr
3ama4
KonTponbHast
1.2. CpaBHeHue Oecko- pabora Teer
HEYHO MaJbIX (QyHKIHHA Tec
T
KonTponbHas
1.3. HenpepbIBHOCTH pabora Teer
¢byHKIIMN
Tect
Kon bHas
1.4. IuddepeninansHoe 0 6 TpOTIbHA
o T
ucuucieHue §yHKIuii pabora Tecr
OJJHOM IIEPEMEHHOM Tecr
1.5. Npumenenne midde- | Konrponsuas
PEHIMAIBHOTO UCUUCTIE- paGora
HHS K UCCIEeJOBAHUIO Tecr
(bYHKIME ¥ HOCTPOCHHS Tecr
rpaduka GyHKIHN
Kontponpras
1.6. Iuddepennmansaoe p
pabora
ucumcieHue §yHKIHii Tecr
HECKOJIbKUX TMEPEMEHHBIX | Tect
Pa3 Hagsik : ncnonp3oBaHus KoHTporbHast
OCHOBHBIX TOHsITHIA, pop- | 1-1. IIpenen yHKIIH pabora Tecr
MYJI U METOJIOB MaTeMa-
THYECKOTO aHAIKM3a IPH 1.2. CpaBHenue Oecko- Kontponpras Teer
CaMOCTOSTEIBHOM pEIIIe- HEYHO MaJbIX (yHKIUI pabora
HUHM 337134
1.3. HemmpepsiBHOCTB Kontponpras Teer
dhyHKIIN pabora
1.4. AuddepenmansHoe
Auddeper . KonTponbnas
HCUUCICHUE (HYHKIHIA aBota Tect
OJTHOM NepeMEHHON p
1.5. [Iprmmenenue mudde-
PEHIMATIBHOTO UCUHCITE- KonThoLHas
HUS K UCCIIEOBAHUIO a60Tpa Tect
(HhYHKIIMU ¥ TTOCTPOCHHUS p
rpaduka QyHKITUN
1.6. Tuddepenuunansaoe
Huddeper . KonTponbhas
HCUUCICHUE HYHKIHIA pabota Tecr

HCCKOJIbKUX NNCPEMCHHBIX




4 Onucanue npoueaypbl OHCHUBAHUA

KauecTtBo chopMHpOBAaHHOCTH KOMITETEHIIMI HA TAHHOM JTalle OLIEHUBACTCS 10 PE3Yib-
TaTaM TCKYIIUX U IMPOMCKYTOYHBIX aTTeCTaI_II/If/’I IIpru MOMOIIH KOJIMYECTBEHHOU OLICHKH, BbIpa-
XKEHHOU B Oaytax. MakcumalibHas CyMMa 0alljIoB 10 AUCHHUTIIHHE (Moayito) paBHa 100 Gamnam.

Bup yaebHoit

OLICHO‘IHOC CpE€ACTBO

Teoperuueckuii | KonrponbHele Tectsl ITocemenue | Wroroslil
JIeSITeILHOCTH Pabora y nocku " Htoro
onpoc paboThI Nel-3 3aHATHI TEeCT
Jlexunn 15 5 20
[IpaxkTryeckue 20 10 5 35
3aHTHS
CamocrosiTenpHas 10 10
pabora
20C 15 15
ITpomesxyrounas 20 20
aTTecTarys
Utoro 15 30 15 10 10 20 100

CymMma 6aitioB, HAOpaHHBIX CTYJIEHTOM TIO0 BCEM BUJIaM YU4e€OHOU JAESITEIIbHOCTH B paMKax
JVCIUIUTAHBL, TIEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TAOJIHUIICH.

CymmMa 6amnoB
IO AUCLH-
IUTHHE

OneHka 1o MpoMeKy-
TOYHOH aTTecTaluu

XapaKTepI/ICTI/IKa Ka4dyeCcTBa Cq)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMHU

ot 91 no 100

«OTJIIUIHO»

CTyaeHT AeMOHCTPHPYET COPMHUPOBAHHOCTH MHCHHILIMHAPHBIX KOMIICTCHIIH,
OOHapy)KMBAaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U IIIyOOKOe 3HaHHE y4eOHOro
MaTepHana, yCBOWI OCHOBHYIO JIUTEPATyPy M 3HAKOM C JTOMOJIHHUTENBHOI TUTepa-
TYpOH, PEKOMEHIIOBAaHHOH NPOrpaMMOH, yMeeT CBOOOJHO BBITIOJIHATh IIPaKTHUE-
CKHE 3aJlaHMs, NPEIYCMOTPEHHbIC MPOrpaMMON, CBOOOAHO OIepUpyeT NpHodpe-
TEHHbIMH 3HAHMSAMH, YMEHUSAMH, NPUMEHSAECT MX B CHTYAlUsSX IOBBIIICHHON
CIIO’KHOCTH.

ot 76 no 90

(XOpouo»

CTyneHT AeMOHCTPHPYeT CHOPMHUPOBAHHOCTH MUCHUIUIMHAPHBIX KOMIICTEHLIUH:
OCHOBHBIE 3HAHHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTEIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYJHCHUS IIPU AHAJIUTHYECKHX OINECPALMAX, NEPEHOCe 3HAHUH U
YMEHHH Ha HOBbIE, HECTAHIAPTHBIC CUTYaLIUH.

ot 61 10 75

«yIOBJIETBOPUTEIILHO)

CTyzeHT AeMOHCTPHUPYET ChOPMUPOBAHHOCTD AUCLUILIMHAPHBIX KOMIIETCHIIUH: B
XO0JIe KOHTPOJIBHBIX MEPOIPHUATHI IOMYCKAIOTCA 3HAUUTEIIbHBIE OLIMOKH, MPOsB-
JISIeTCS OTCYTCTBUE OTJEIbHBIX 3HAHUHM, yMEHUI, HABBIKOB 110 HEKOTOPBIM JUCIH-
IUIMHAPHBIM KOMIIETEHLUAM, CTYAEHT UCIBITHIBACT 3HAUUTENbHbIE 3aTPyJHEHUS
IIPU ONEPHPOBAHUM 3HAHUSIMU U YMEHUSIMU IPH HX TEPEHOCE Ha HOBBIE CUTYa-
LIUH.

ot 41 no 60

«HEYJI0BJIETBOPHUTEIIb-
HO»

VY crynenta He cHOPMHUPOBAHBI TUCLMILUTHHAPHBIC KOMIIETCHIIUH, HPOSBIISETCS
HEJOCTAaTOUYHOCTh 3HAHUI, YMEHUH, HABBIKOB.

ot 0 10 40

«HEYIOBJIETBOPHUTEIIb-
HO»

JlucuunuiMHapHble KOMIeTeHIuH He cdopmupoBaHbl. [IposBisercs monHoe win
MPAKTUYECKHU MOJTHOE OTCYTCTBHE 3HAHUH, YMEHHI, HABBIKOB.

5 IlpumepHbIE OLIECHOUYHBbIE CPEICTBA

5.1 IlpumepHBbIii IepevYeHb BOIPOCOB 110 TeMaM

Bonpocs! no remam
K Temam 1-2:
1.YTo Ha3bIBaETCS OKPECTHOCTHIO TOUKHU?

2.Yto0 Ha3bIBaeTCs € - OKPECTHOCTHIO TOUKHU?

3. Kakue MHOKeCTBa Ha3bIBAIOTCS] OTPAaHUUEHHBIMU CBEPXY, CHU3Y?
4. Kakne MHOXeCTBa Ha3bIBAlOTCS OIpaHUYEHHBIMU?

5. Uto Ha3bIBaeTcs pyHKuIMEH?

6. Uto Ha3bIBaeTCs 00JaCThIO ONpeAeieHus QyHKIUU?

7. KakoBsl criocoObl 3ajanus (GyHKIUHU?

8. Uto HasbIBaeTcs rpadukoM pyHkunei?

9. late onpeneneHue npeaena GyHKIUN MpH X—+o0.




10. JlaTtp onpenenenue npeaena GyHKIHHA IPH X—-00.

11. JHatb onpenenenue npeaena GyHkun mpu x— a-0.

12. Jate onpenenenue npenena Gyakmuu npu x— a+0.

13. Jlat onpenenenue npeaena GyHKIUUA OpU X— a.

14. Kaxue QyHKIIMH HA3bIBAIOTCS OTPAHUYCHHBIMU TPU X— a7

15. Kaxue QpyHKIMH HA3bIBAIOTCSI OTPAHUYCHHBIMU B HEKOTOpO obmacti D?

16. Kaxue QpyHKIMH HA3bIBAIOTCS OECKOHEYHO MAIBIMU?

17. Kaxue QpyHKIIMH HA3BIBAIOTCS OECKOHEYHO OOIBIIUMHE?

18. CBs3p Mex1y 6€CKOHEUHO MAIBIMHU U OECKOHEYHO OOIBIINMHU (HYHKIUSMHU.

19. TlepeuncnuTh CBOMCTBA MPEIEIIOB.

20. ChopmynupoBaTh MepBHIi 3aMeyaTeIbHBIN MPeIelL.

21. ChopmynupoBaTh BTOPOH 3aMedaTebHBIA Tpeaes.

22. JlaviTe ompeneneHne OECKOHEYHO MAJIBIX (PYHKIIUN OJTHOTO M TOTO K€ TIOPSIKA.

23. JlaiiTe ompeneneHne SKBUBAJICHTHBIX OECKOHEUHO MaJbIX (DyHKIIWH.

24. Jlaiite ompenenenue OECKOHEYHO Mayiol (pyHKIMK OoJiee BHICOKOTO, 00JIee HU3KOTO
TIOPSIIIKOB.

K Teme 3:

1.
. Kakas Touka Ha3pIBaeTcsi TOUKOM pa3peiBa 1-ro poga?

. Kakas Touka Ha3pIBaeTCs TOUYKOW pa3pbiBa 2-ro poaa?

. Kakast Touka Ha3pIBaeTCs TOUKON YCTPAHUMOTO pa3phiBa?

. UTo Ha3bIBaeTCs CKayKOM rpaduka GyHKIuu?

. Kakas gynkmus Ha3pIBaeTCsl HEMPEPHIBHOM Ha OTpe3Ke?

. UTo Ha3pIBaeTCA MpUpaALICHUEM apryMeHTa?

. Uto Ha3pIBaeTCs nmpupanieHueM QyHKIIn?

. ChopmynupoBaTh BTOPOE ONpPEeICHNE HEMPEPHIBHOCTH (PYHKIIUU.

N

JlaTb onpenenieHne HeNpepbIBHOCTH (PYHKIIUU B TOUKE.

K Teme 4:

LIUH.

. Kak Ha3piBaeTcs onepanus HaX0KICHUS TPOU3BOIHOM?

. Uto Ha3pIBaeTCs MPOU3BOIHON (DYHKITUU B TOUKE?

. KakoB reomeTprueckuii CMpICT IPOU3BOIHON (DYHKIIUU B TOUKE?

. UeMy paBHa IPOU3BOIHAS CYMMBI IBYX (QYHKIUI?

. Uemy paBHa IpOU3BOIHAS YACTHOTO JBYX (DYHKITHIA?

. Uemy paBHa ITPOU3BOIHAS TPOU3BEICHUS IBYX (DYHKITHI?

. ChopmynupoBath TeopemMy 0 cBsizU TUbGHEepeHIUPYEMOCTH U HETIPEPHIBHOCTU (DYHK-

. Kakas gyHkmus Ha3pIBaeTCs CTENICHHO- MTOKA3aTEIbHOM?
. Kakas ¢pynkuus Ha3piBaeTcs 3aJaHHOU HESBHO?

10. [dats onpenenenue quddepennnana GyHKINUH.

11. B uem 3akioyaetcs reoMeTpuieckuii cMbich quddepenuana GyHKuu?

12. ChopmynupoBaTh T€OpEMY O CBSI3U MEXKIY CylLIeCTBOBaHHEeM AuQQepeHiuana u cy-
IIICCTBOBAaHHEM TIPOU3BOTHOM.

13. IlpaBuno Jlomumrains.

K Teme S:

O 031N N~ W~

. Kakas ¢yHkuus Ha3pIBaeTCsl BO3pacTaroleil Ha uHTepBase?

. Kakas ¢ynkuus Ha3piBaeTcs yObIBaroleil Ha HHTEpBase?

. Kakas Touka Ha3bIBaeTcs TOUKOM Makcumyma?

. Kakast Touka Ha3pIBaeTcs TOUKOM MUHMMYyMa?

. UTo Takoe TOUYKH 3KcTpeMyMa GyHKIUN?

. CopmynmpoBaTh He0OX0AUMOE YCIOBHE BO3pacTaHusl (YyHKIMU HA UHTEPBAJIE.
. ChopmynmpoBaTh JOCTATOUHOE YCIOBHE BO3PACTaHUs (PYHKIIMU HA HHTEpBAJIE.
. ChopmynupoBaTh He0OX0AUMOE yCIOBHE YObIBaHUS (PYHKIIMH HA HUHTEpBAJIE.

. ChopmynmpoBaTh JOCTATOUHOE yCIOBUE YOBIBAaHUS (DYHKIIMM HAa HHTEpBAJIE.



TOYKCE.

TOYKCE.

10. ChopmynupoBaTh HEOOXOIUMOE YCIOBUE CYLIECTBOBAHUS SKCTpeMyMa (pyHKIHH B
11. ChopmynupoBaTh JOCTATOYHOE YCIOBHE CYIIECTBOBAHUS IKCTpeMyMa (YHKIHH B

12. ChopmynrpoBaTh JOCTATOUHOE YCIOBHE CYIIECTBOBAHUS dKCTpeMyMa (pyHKIHH, OC-

HOBaHHBIN Ha 3HAKE BTOPOM IIPOU3BOAHOM.

13. Kakast pyHKIIMSI Ha3bpIBAETCS BBITYKJION HAa HHTEpBasie?

14. Kakast pyHKIHsI Ha3bIBACTCS BOTHYTOM HA MHTEpBase?

15. Kakue ToOukr Ha3bIBAIOTCS TOUKAMHU Niepernda rpaduka GyHKIum?

16. ChopmynupoBaTh JOCTATOYHOE YCIOBHE CYIIECTBOBaHUS nepernda rpapuka (yHK-

AU B TOYKE.

17. ChopmynupoBaTh JOCTATOYHOE YCJIOBHE BBIMYKJIOCTH WM BOTHYTOCTH Trpaduka

(GyHKIMH.

18. Yto Ha3bIBaeTCs acCUMITOTaMM rpaduka QyHKIuu?

K Temam 6-7:

1. Yro Ha3piBaeTcs (PyHKIMEH BYX IEPEMEHHBIX?

. Uto Ha3bIBaeTcs 00JaCThIO ONpeAeeHUs] PYHKIIUU JBYX MePEMEHHBIX ?

. KaxoBbl crioco0bl 3a71anusi PyHKUINU JBYX EPEMEHHbBIX?

. Uto sBsiercst padukoM GYHKIIUHU TBYX TIEPEMEHHBIX ?

. UTo Ha3BIBAETCSl OKPECTHOCTHIO TOUKH (PYHKIMH JBYX MTEPEMEHHBIX?

. latb onpenienieHre 4acTHOTO NpupaiieHus: GyHKINH IBYX EPEMEHHBIX.

. UTo Ha3BIBAETCS YaCTHBIMH MTPOU3BOIHBIMU (DYHKIIUH JIBYX IEPEMEHHBIX?
. [Momnenii muddepennman pyHKIUM IBYX MEPEMEHHBIX.

. Kakast Touka Ha3pIBaeTCsl TOUKOM MakcuMyma?

10. Kakast Touka Ha3bIBa€TCSl TOUKOM MUHHUMYMa?

11. ChopmynupoBaTh HEOOXOJAMMOE YCIOBHS CYIIECTBOBAHHS JKCTpeMyMa (DYHKIIMH

O 003N DN K WK

JIBYX TIEpEMEHHBIX.

12. ChopmynupoBaTh AOCTATOYHOE YCIOBUS CYIIECTBOBAHUS HKCTpeMyMa (DYHKIIMH

JIBYX TIEpEMEHHBIX.

13. Anroput™m MX HaXOKJICHHS HauOOJBIIET0 M HAUMEHBIIEr0 3HaYeHUI (DYHKIUU B 3a-

MKHYTOH 00J1aCTH.

14. Yto takoe ckaisipHoe moJie?

15. C momo1bro yero u3o0paxaeTcsi CKaasipHOE moJje?

16. Uto Ttakoe rpaaueHT PyHKIMH ABYX EPEMEHHBIX ?

17. Yo moka3pIBaeT rpaaueHT QyHKIIUN?

18. Jlate onpeneneHre Mpou3BoAHOM (DYHKIIMU TI0 HAIPABJICHUIO BEKTOPA.
19. Yto noka3piBaeT MPOU3BOAHAS (PYHKIIUH IT0 HAIIPABICHUIO BEKTOpa?

Kpamkue memoouueckue yxazanus
Teopernueckuil 0rpoc NPOBOAUTCS MOCIIE U3YYEHUSI COOTBETCTBYIOIIEH TEMbI WM MEPE]T

KaXXAIbIM IPAKTHUYCCKUM 3aHATUCM

Llkana oyenxu

Ouenka | bammst Onucanne
5 23-25 CTaBHTCS, €CIIH CTYACHT NOJHOCTHIO OCBOKII MaTepHaIl
4 19-22 CraBuTCs, €CIIH CTYACHT Aomyckaet 1-2 ommoku
3 13-18 CraBuTCS, €CIU CTYACHT M3JIaraeT MaTepuajl HEIOJIHO M JIONYCKaeT HETOYHOCTH B ONPE/ICNICHHH MO~
HATHHA WK GOPMYIMPOBKE NPABUII, U3JIaracT MaTepyasl HeloCIeI0BaTeIbHO U JIOMYCKAET OIHMOKU
CraBuTCS, €CIU CTYACHT OOHAPY)KHBAECT HE3HAHNE OTBETA Ha COOTBET CTBYIOLIEE BOIPOCHI, JIOMYCKAeT
2 0-12 olmOKH B GOPMYITUPOBKE OMPEIeICHHUI U PABUII, HCKAXKAOIINE UX CMBICI, OECIIOPSTOIHO U HEYBe-

PEHHO H3J1araeT Marepual




5.2 Ilpumepsl 3aiaHuii A1 BBINOJTHEHUS KOHTPOJIbHOH padoThI

KonTpoabHas padora 1151 3204H0i (opMBbI 00y4UeHUs1

1. Haiitu penensl GyHKIUN, HE TIONMB3YICh paBuioM Jlomuras

2 2 B
a) lim x°—3x 6) lim 2X 21x-11
x>0 253 4+ x—1 x>l x-11
X+2
5) Iim1—cos4x D lim Vx2+1-1 9 “m(sx—4j5
x>0 X -sin X x—0 /x2+16—4 x>n\ 3X +5

2. UccnenoBath (DYHKIMH HA HEMPEPBIBHOCTD U CIETATh CXEMATHUYCCKUI YepPTEXK
—(x=1) mpu x<1],
a) y= (X—l)2 npu 1<XxX<3§,
X npu X>3

1
0) y=4°%*B Toukax X =—4,X=-6.

3. UccnenoBaTh GyHKIMU U IOCTPOUTH UX I'padUKU:

x®—27x+54
a)y:T1

6) y=inXt0 1.
X

4. lana ¢pyHkuus z = eX!y.
[IpoBepuTh, YIOBIETBOPSET MM HET 3Ta (PYHKIHS YPaBHEHHIO
oz oz 0%z

Yo = =0
oX oy Ooxoy

5. Haiitn HanMeHbIIee 1 HanboJIbIlIee 3HAaYCHHS (PYHKIIMHU B 3aMKHYTOM oOnactu D:

Z=x"+y>—xy—x—-y; D: x>0, y>0; x+y<3.

6. MccnenoBath (hyHKITMIO HA SKCTPEMYM
z=4-x*+xy—3y* +8x+7y—20.

2
7. Nansl: pyHKIMS Z = arccos y—, touka A(1;2) uBektop a =12i —5j.
X

Haiitu 1) grad z B Touke A;
2) MpOU3BOHYIO B TOUKE A TI0 HAIIPABIIEHUIO BEKTOPA a.

Kpamxkue memoouueckue ykaszanus

IIpu BbIMONHEHUH HEOOX0AUMO COOIIOIATh CIEYIOIIUE paBuiIa:

1) CTYAEHT JOJKEH BBIMOIHATH 337aHus 110 BApUAHTY, HOMEP KOTOPOTrO COBMAJAET C MO-
cieaHel udpoii ero yuebHoro mudpa;

2) Ha 00J0XKEe TeTpaau JOJKHBI ObITh OTYETIMBO HANUCaHbl (paMuiIMs CTYAEHTa, ero
WHUIUANBL, Iudp;

3) peuieHust 3a7a4 HaJao0 pacrojiarath B MOPSIKE HOMEPOB, YKa3aHHBIX B 33J[aHHSX, CO-
XpaHsist Homepa 3ajau. [lepen pemennem kaxJ0i 3a1aun HE0OX0AUMO TOJTHOCTBIO BBIITUCATh €€
YCIIOBHUE;

4) peuieHus 3agau cieayeT u3araTh MOJPOOHO U 3alMCHIBATh AaKKYPaTHO, OOBSCHSIS BCe
JEeUCTBUS U Jiesas He0OX0IMMbIE YEPTEXKH.



IlIxana oyenxu

Ouenka Bbamier Onmcanue
3a4TEHO 30 3a1aHus BBITOJTHEHBI TIOJIHOCTHIO U MPABHIIBHO, paboTa 0()opMIIeHa COTIIACHO TPEOOBAHUSIM.
SauTCHO 23.99 3a/1aHus BBITOTHEHBI TIOIHOCTBIO U TIPaBHIIBHO, paboTa oopMIIeHa COrJIacHO TPEeOOBAHUSAM, pele-
HUS COJICPIKAT HEKOTOPhIe HETOYHOCTH M HECYIIECTBECHHBIE OIIMOKH.
He sauteno | 17-22 3aiaHus BBITOTHEHBI YaCTUYHO, C CYIIECTBEHHBIMU OIIHOKamu, padora odopmiieHa He 1o TpeboBa-
HYSIM.,
He 3auteHo | 0-17 | 3amaHus He BBITOJHEHBI WM BHITIOJTHEHBI HETIPABHIIBHO.

5.3 Ilpumepbl TeCTOBBIX 3aJaHUii

HTOroBLIii TECT MO JUCIHHUIIINHE

2
1. IIpenen "mX+2—2X+l paBeH
x>0 QX5 —
1)0
2)
3)2
4)0,5
_ 6X* —5x+1
2. lpenen XILrDBX_—l/?’ paBeH ......
3. lpenen lim arcsin 3x paBeH
x—0 SXtgx
1)0,6
2)0
3)©
5
4>
) 3
. x*-9
4. Ipenen lim —————— pasen
P >3 x+1-2 P
1)-24
2)0
3)24
4) 0
)il
5. Tlpenen |im(l+lj " paBeH...
X—>00 X
2
) X
6. ITpegen lim xX+2 paBeH
X—>00 X2 -2
1)e*
2)0
3%
e
4)e’
Xx—-1
7. OyHkuusa y =
YA Y = 7y

1)umeeT TOUKY pa3pbiBa MpU X =2
2)uMeeT TOUKY pa3pbiBa pH X = —2
3)umMeeT TOUKy pa3pbiBa Ipu X =4
4)umeer TOUKy paspsiBa Ipu X =—4




8. YrioBoii KorpPHUIHEHT KacaTeIbHOM K KpUBOH Y = 2+/X —8 B TOuKe ¢ abcuuccon
X=9 paBeH ....

9. Tlpoussoxnas Gpyrkuuu Y =5 pasHa

1)2x-5¢ In2

2)5¢ In5

3)2x-5° In5

£)x2 5% 1

10. TIpowm3sBoHas BTOpOTO MOpsaAKa GyHKIMKA Y = Xe* paBHA
1) xe”*

2) (1+x)e”

3)(2+x)e*

4) (3+x)e”

11. TpousBosHas Yy mapameTpuueckoi Gpynkimu X =5c0s*t, y =3sin’t pasna

3
1) c
3
2) - c
5
3) 3
5 S
12. ITpousBoaHas Y’ HessBHOM QyHKIHH SiNY =7X+3Yy paBHa

"
cosy—3
_r
cosy+3
3)- !
cosy—3
7
cosy+3

2)

4x—x* -4
X
1) X =0 sBAsieTCSt BEPTUKAIBHOW aCHMIITOTOM

13. lns dynkuuu Y =

2) Y =—X+4 sABIsI€TCS HAKIIOHHOW aCHMITTOTOM
3) y =0 siBisieTcss TOPU30HTATIBHOM AaCHMIITOTOM

4)He CylIeCTBYeT aCUMITOT

14. KBagpar moayns rpaareHTa QyHKIUU U = X+ yZZ +32z? B TOuKe B(4,-11) paBeH ....

15. YacrtHas npoussoaHas Uy = X? COOTBETCTBYET (DYHKIIHH

1u=xz>+xy*

du=x’y+4z-1



u=4x—xy+y>—z

4)u:x22—y—z

Kpamkue memoouuecxue ykazanusi
I[ITM conepkatr TeCTOBBIC 3aJaHUsI C BHIOOPOM OJHOTO WJIM HECKOJIBKHX IMPAaBHIIbHBIX
OTBETOB, BBOJI YHCJIA.

Ilkana oyenxu

Onenka | bamst Omnncanne
5 19-20 3anaHue BBIITOIHEHO MOJIHOCTHIO M aOCOIIOTHO NPABMIIBHO.
4 16-18 3aj1aHue BBIMOIHEHO HOJHOCTHIO U MPABUIIBHO, HO PELICHHUE COIEPIKUT HEKOTOPBIC HETOUHOCTH U

HECYIIECTBEHHBIE OIUOKH.

3a£[aHI/Ie BBIITIOJTHEHO HE IMOJIHOCTBIO, C CYIIIECTBEHHBIMU OH_II/I6K8.MI/I, HO IMOJAX O/ K pCIICHUTIO, U1
pEeUICHYA, METOA NNPaBHUJILHBI.

3 11-15

3a£[aHI/Ie BBIIIOJTHCHO YaCTUYHO, UMECCT OHJI/IGKI/I, OCYIIECTBJICHA ITOIIBITKA PEUICHU Ha OCHOBE IIpa-

2 1-10 o
BUJIbHBIX METOJIOB M UAEH pEeLICHHUSI.

5.4 Ilpumepnbl TeCTOBBIX 3aJaH Uil

Tecr 1
3
1. [Tpenen Iim% paBeH
oo 32° 412
3
12
) 2
2)
3)2
2
4=
) 3
3
2. Ilpexen lim W paBeH ...
x—o x" +5x° -1
2
3. IIpexen lim 2x7+bx-8 paBeH ...
>4 X+4

. X
4. Ipenen lim ————— pasen
X—3 3

1)0,5

2)0

3)1

4)-1

. Al+x-1

5. IIpenen lim ———— paBeH
x—0 X3

1)1

2)-2

3)©

4)0

6. Ipexen lim 1=cossx paBeH
x—01— cos 3x

1)0

5
)=
)3



3)1
25
4) 52
)9

7. lpenen lim o paBeH ...

x—0 Sin Xctg 4x

X+2

8. [Ipenen "m(zx—4j i paBeH

x>x\ 3X +5
1) o0
2) e’
3)e’?
4)e°

. (4x+5)"
9. IMpenen lim 2 paBeH ...

X—>—00

Inx
10. OyHKIMA Y = X+ ——
X
1)umeer Touky paspeia mpu X =0
2)uMeeT TOUKy pa3pbiBa npu X =1
3)umMeeT TOUKY pa3pbiBa pu X =—1
4)siBrsieTcs HeNpephIBHON

11. ®ynxmus Y = X —In(1+ x?)
1)umeet Touky paspsiBa nmpu X =0
2)uMeeT TOUKY pa3pbiBa mpu X =1
3)umeeT TOUKy pa3pbiBa npu X =—1
4)sBNsIeTCS HETIPEPHIBHOM

Kpamkue memoouueckue yxazanus

IIT™M COACPIKAT TCCTOBBLIC 3aJaHUA C BBI60pOM OJHOI'O HJIM HCCKOJIbKHX IIPAaBHUJIbHBIX

OTBCTOB, BBO/J] 4YHMCJIA.

LIxana oyenxu

OueHka banst OnucaHue

5 3 3aaHue BBITIOJIHEHO MOJIHOCTHIO M A0CONIIOTHO IPABUIIBHO.

4 2 3azaHue BBINOIHEHO MOJHOCTHIO M MPABHIIBHO, HO PELICHNE COAEPKUT HEKOTOPhIE HETOYHOCTH U
HECYIIECTBEHHBIE OIIHOKH.

3 1 3azaHue BBINOIHEHO HE NOJHOCTBIO, C CYIIECTBEHHBIMU OLIMOKaMH, HO MOAXO] K PELICHHUIO,
ujiest peleHUs], MEeTO IPABUIIbHBIL.

2 0 3agaHue BBIIOIHEHO HACTH'IHO, HMECT OLIMOKH, OCYIIECTBIICHA IONBITKA PEIIEHHS] HA OCHOBE
IPaBUIIbHBIX METOOB M MJEH PeIleHHSI.

5.5 Ilpumepsl TeCTOBBIX 3aJaHUI

Tect 2

1. YrioBoit ko3hDUIHEHT KacaTedbHON K KpUBOH Y = X° —2X* +4X—7 B Touke ¢ abc-

IUCCON X =2 paBeH ....

2. [IpousBoanas GyHKIMH Y =arcsin 4/ paBHa

1

b 2,/x(1-16x)




2

2) AV X(1-16x)

32
JX(1—4x)
4) !

V1-16x32

3. IlpousBoanas Gpynkuun Y =sin’ 3x pasHa
1)12sin® 3xcos 3x

2) 4sin® 3xcos3x

3) 3sin® 3xcos 3x

4) 24sin® 3xcos 3x
4. TIpousBoHas BTOPOTO NOpsiaKa QyHKINUU Y = Jx paBHa
1) 2Jx

1

4x3

2) -

1
<) P
24/x

1

2Jx°

5. TlpousBogHast TPEThEro Mopsaka GyHKIUU Y =SIiN2X paBHA

1) —2cos2x
2) —4c0s2x
3) —8cos2x
4) —16c0s2x

4)-

6. IlpousBonas Yy, mapameTpuueckoi Gpynkiuu X = arcctgt, y = In(1+t*) pasua
1

1+t
t

2) 1+t

3)-2t

4) 2t

1)

7. llpousBoaHast Y’ HesBHO# QyHKIMH Jx +\/§ =7 paBHa
) [f
X
22
X



) [F
y

0
y

8. nst pyHKIMm Y = 5 —XX 5

1) X = 3 siBisieTCsl BEPTUKAIBHOW aCHMIITOTOM

2) y = X—1 sBisieTcss HAKIIOHHOHW aCHMITTOTO#
3) y =0 sBiseTCS TOPU30HTAIBLHON aCHMITTOTOM

4) X = —3 sBISETCS BEPTUKAIBHOW aCHMITOTOM

9. Konmm4yecTBO KpUTHUECKUX TOYECK PYHKIHH ) = X3 4+5x2 +7x -1 PaBHO ....

2
10. OyskIUs Y = LX;FZ BO3pacTaeT Ha
1) (~o0;0)
2)(0:2)
3)(L2)
4) (2;+0)

Kpamxue memoouueckue ykazarnust
IITM conepxaT TECTOBBIE 3a7aHUSI C BHIOOPOM OJHOTO HWJIM HECKOJBKUX IMPaBHIIBHBIX

OTBETOB, BBO/J 4YHCJIa.

LlIxana oyenxu

OueHka banst OnucaHue
5 3 3aaHue BBITIOJIHEHO MOJHOCTHIO M A0COIIOTHO PABUIIBHO.
4 2 3azaHue BBINOIHEHO MOJHOCTHIO U MIPAaBHIIBHO, HO PELIEHNE COAEPIKUT HEKOTOPbIe HETOYHOCTH U

HECYIIECTBEHHBIE OHOKH.

3

3aaHKe BBITIOIHEHO HE MOJHOCTHIO, € CYIIECTBEHHBIMU OIIMOKAaMU, HO MOAXOA K PELICHUIO,
Uzes pelieHus], METO]] IPABIIbHBL.

1

3aaHue BBITIOIHEHO YACTUYHO, UMEET OLIMOKH, OCYIIECTBIICHA MOMBITKA PEIIEHHS Ha OCHOBE
MIPABUJIBHBIX METOIOB U HJICH PEIICHUsL.

0

5.6 Ilpumepbl TeCTOBBIX 3aJaHUI

Tecr 3
1. KBagpar momyins rpaauenta GyHkuuu U = XZ — Yy —Z B Touke C(5-31) paBeH .....

2. Yncno kputHueckux Touek GpyHkimu Z =2X° —X° +3y° —y pasHoO ....

3. YacrtHast npou3BoHas U, = X —1 cOOTBETCTBYeT PyHKIHH
1u=xz>+xy?

du=x’y+4z-1

u=4x—xy+y>—z

Hu=xz-y-12

4. @yHKIMA Z = X2 — Xy2 +Yy BTouke M(1;1) B HampaBIeHUH BEKTOpa a=6i —8]



1)Bo3pacraer
2)yObiBaet

3)He ompezeneHa
4)cranoHapHa.

5. YacrHas npousBoaHas 2, (pyHKIUH ABYX HEPEMEHHBIX Z = —3x3 v+ y2 +2 paBHa

1) — 9x? y

2) — 9x2 y+2y

3) —9)62)/—3x3 +2y

4) —9x%y+2

6. [onuerit tuddepeHtan GyHKIMH IBYX MEPEMEHHBIX Z = 5X — 3y2 MMeeT BUJL:
1) dz = 5dx

2) dz = —6ydy

3) dz =5dx + 6ydy

4) dz =5dx — 6ydy

7. 'paguent pyHkumnn Z = 2x2 + 3y B TOouKe M(2,-4) paBeH
1) grad z = (2-4)

2) grad z = (8;3)

3)grad z = (8,-12)

4) grad z = (43)

8. HacTHast POM3BO/HASI BTOPOTO MOPSIIKA 2}, (YHKIHUH JBYX EPEMEHHbIX

Z= 3X2y + 4y3 paBHa

1) 6xy
2)24y

3) 6xy + 3% + 24y
4) 3% + 24y

14

9. CmemanHas IPOU3BOAHAS Zy, QYHKUHH Z = 2x2 —4xy + y3 —2 paBHa ...

10. Jnst pyHKIIMU Z = 2XY + y2 CIIpaBEeUTMBBI COOTHOIIICHHUS

ne_a

oX oy
2)@—2y=2x
oy

0z
3) —-2y=0
) 5 "%
4)Q+Q:O

oX oy



Kpamxue memoouueckue ykazanus

I[ITM conepkaT TeCTOBBIC 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJBKUX MPABHIBHBIX
OTBETOB, BBOJI YHCIIA.
Ilkana oyenxu

Ouenka | bamist Omnmcanne
5 3 3a1aHKe BBITIOIHEHO MMOJTHOCTHIO M a0COIIOTHO NMPABMIIBHO.
4 2 3aj1aHKe BHIIIOJIHEHO MOJIHOCTHIO M TIPABUIILHO, HO PELIEHHE COAEPIKUT HEKOTOPBIE HETOUHOCTH U HECY-

IICCTBCHHBIC OIIUOKH.

3aﬂaHI/Ie BBITIOJITHEHO HE IIOJIHOCTBIO, € CYIIECTBCHHBIMU OH_II/I6K8,MI/I, HO IOAXO0/] K p€HICHUIO, UICS peUIC-
HUs, METO/I ITPpaBUJIbLHLIL.

3anaHHe BBIIIOJTHCHO YaCTUYHO, UMECT OH.IPI6KPI, OCYIICCTBJICHA NOIBITKAa pEIICHUA Ha OCHOBEC IIpaBUJIb-
HBIX MCTOZIOB U I/IL[eﬁ PpEeIICHUSA.
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1 Hean, niianupyemMble pe3y/ibTaThl 00y4eHHUs 110 AUCHHUILIMHE (MOLYJII0)

HenssMu ocBOEHUS IUCUUILIMHBI «MaTeMaTUYeCKUil aHalu3 MOAYJb 1» SBISIOTCS
W3yYCHUE OCHOBHBIX MAaTEMATHUYECKUX IIOHSATUH, HMX B3aHUMOCBSI3M M DPa3BUTUSA, a TaKKe
OTBEUYAKOIIMX UM METOJIOB Pacy€Tra, UCIOIb3YEMbBIX Ul aHAJIN3a, MOJACIUPOBAHUS U PEIICHUS
MPUKJIAJAHBIX 3a4a4.

3ajaun OCBOCHUS JTUCHUILIIMHBI: Pa3BUTHE AJITOPUTMHUYECKOTO U JIOTUUECKOTO MBIIIJICHHS
CTYJIEHTOB, OBJIa/ICHHE METOJIaMU UCCJICOBAHUS U PEIICHUS MaTeMaTUYECKUX 3a/1a4, BEIpaboTKa
Y CTYAEHTOB YMEHHSI CAMOCTOSITEILHO PAaCUIMPATH CBOM MATEMAaTUYECKHE 3HAHWS U MPOBOJUTH
MaTEMaTHUYECKUI aHAJIN3 MIPUKIAJHBIX NHKEHEPHBIX 3a/1a4.

[InanupyeMbiMu pe3yabTaTaMyd OOY4EHHUsI 110 TUCUUIUIMHE (MOYJIIO0), SIBJSIOTCS 3HAHMS,
yMeHUs, HaBbIKU. [lepedeHp TIaHuPyEeMBIX Pe3yIbTaTOB O0YUCHHS MO JUCIUIUIMHE (MOJIYIIIO),
COOTHECEHHBIX C IUTAHUPYEMBIMH pE3yJbTaTaMH OCBOCHUS 00pa30BaTEIbHON MpPOTPaMMBbI,
npecTaBieH B Tadnuue 1.

Tabmuma 1 — Komnerenuu, popmMupyemble B pe3ysbTaTre U3ydeHUs! AUCUUTIINHBI (MOTYIIs)

Pe3ynbTaThl 00yUEHUS 11O TUCIIUILTHHE
Kon u Kon n
OpPMYJIHPOBKa
Haspanue OINOII dopMympoBKa d)nr:{m}d/lcafopa Kox
BO, cokparienHoe
KOMIIETEHIINH JOCTHIKEHHS pesynb DOopMyIUPOBKA Pe3yNbTaTa
KOMIICTCHIINHU
TaTa
09.03.02 OIIK-1 : Criocoben OIlK-1.1B: P11 3HaHHE | OCHOBHBIX HOHSTHIA,
«MupopMaloHHbIe | PUMEHSTH Oobnanaet METOJIOB
CHCTEMBI U €CTECTBCHHOHAYYHBIC | MaTeMaTHUECKON MaTEeMaTHIECKOrO
TEXHOJIOT UM U OOILIEMHXEHEPHBIE | KYyIbTYpOH U aHaJIM3a U UX
(b-HC) 3HAHUSI, METO/IBI CHUCTEMHBIM MIpUMEHEHHE B
MaTEeMaTHYECKOTr0 MBIIIUICHHEM, npoeccroHAILHOM
aHaJM3a u MO3BOJISTIONIUMH B JIESITETIbHOCTU
MOJIECIMPOBaHMS, npO(beccyIOHanLHoi?I P12 YMeHue | npuMeHATh METO/bI
TEOPETUIECKOr0 U JIeSITebHOCTH MaTeMaTUYECKOro
SKCIEPUMEHTANIBHOTO | UCIONb30BaTh aHaJM3a TIpH
HCCIIEIOBAaHUS B MaTeMaTHIECKIe peIleHnH 3a1a4
pOheCCHOHaNbHOM METOZBI 1 P13 HaBrik | mcmonpzoBanus
JeSITeTbHOCTH WHCTPYMEHTHI IS OCHOBHBIX [OHSTHIA,
NPOBEACHH (bopMya 1 METOZOB
KpUTHHIECKOro MaTeMaTU4ECKOI 0
aHaJIn3a CUTyalluu, aHajau3a npu
MOZEIMPOBAHNA U CaMOCTOSITEIIBHOM
IIPOrHO3UPOBAHUA pelieHny 3a1a4y
pazBuUTHL
TIPOIIECCOB U
SIBJICHUN

B mporecce OCBOEHHs JIUCHUIUIMHBI PEMIAIOTCS 3aJa4d BOCIHMTAHUS TapMOHHYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAIBLHO OTBETCTBEHHOM JIMYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKHMX JTyXOBHO-HPaBCTBEHHBIX U KYIbTYPHO-UCTOPUYECKHUX IIEHHOCTEH, MpeCcTaBIeHHBIC
B TaOmuue 1.2.

Tabmuua 1.2 — IleneBble OpUEeHTHPHI BOCTIUTAHUS

BocnurareiabHblie 3a1a4K ®opmupoBanne HEHHOCTeH IesieBbIe OPUEHTHPBI

®opMHUpPOBaHHE IPAKIAHCKON MO3MIUH M TATPHOTH3MA

@dopMHpOBaHHE YyBCTBA TOPAOCTH 32 IMaTprorusm Tpynomobue
Jpoctikenns Poccun I'pask1aHCTBEHHOCTD JlunepctBo




®opMHupOBaHUE TYXOBHO-HPABCTBEHHBIX IEHHOCTeH

Bocnuranue HPAaBCTBCHHOCTH,
MUJIOCEPpAN U COCTpadaHuA

Bzanmomnomons u
B3aNMOYBa)KCHHE

YMenue paboTaTh B KOMaHIE U

B3aMMOIIOMOIIb
KoMmMyHIKa0eThHOCTH

®opMHUpPOBaHUE HAYYHO

ro MUPOBO33PCHHUSA U KYJIbTYPbI MBIIIJICHUSA

PasButHe TBOpUYECKUX CITOCOOHOCTEH U
YMEHHMS pellaTh HECTaHAAPTHBIE 3a]a41

Bzanmomnomonis u
B3aMMOYBa)KCHHE

Oco3HaHue IEHHOCTH
npodeccuu

I'uOKOCTH MBIIIICHUS
JI10003HaTENLHOCTE

@DopMUpOBaHUE KOMMYH
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Juctunnuna «MaTeMaTHYeCKUid aHaau3 MOAYIh 1» OTHOCHUTCA K 00s3aTeIbHOM YacTH
«bnoka 1 Juctumauael (Moaynn)» ydeOHoro Tutana Hampaiienus 09.03.02 MudopmarnmonHasie

CHUCTEMBI U TCXHOJIOT'NH.

3. O0bemM TUCUMIIMHBI (MOXYJISA)

O0beM IUCHUIUIMHBI (MOIY/SI) B 3aYETHBIX EIUHUIAX C YKa3aHHEM KOJIMYECTBA

aKaJIEeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEIEH B TaOmuIe 2.

Tabnuma 2 — O6mias TpyA0€MKOCTh JUCITUTLTHHBI

Tpyno- OO0BbeM KOHTaKTHOM paboThI (Yac)
Cemectp | emKocTh
(0®0)
Hassanue OIIOI1 Popma Yactb nim Bueaynu- CPC ®opua
obyue- AynuropHas aTrec-
BO st Y11 Kypc TOpHas i
(300, (3.E) | Beero 1
0300) nek. | mpak. | ma6. | ITIA | KCP
09.03.02
Mugopmamonnsie |0 | gy g 2 4 55 18 | 36 0 1 0 89 I3
CHUCTCMBI U
TCXHOJIOTUH

4 CTpyKTypa U coiepKaHHue JMCUMILIUHBI (MO1YJIs1)

4.1 CTpykTypa AMcuMIiMHbI (Moay.as) mist OPO

Temaruueckuil 1uiaH, OoTpaxaroluil coJlep)KaHue AUCHUIUIMHBI (TepeueHb pa3JesioB
TEM), CTPYKTYPHPOBAHHOE IO BH/IaM Y4eOHBIX 3aHATUH C yKa3aHUEM UX 00bEMOB B COOTBETCTBUU
C y4eOHBIM IIJIaHOM, NpHBeJieH B Tabmuie 3.1
Tabnuua 3.1 — Pazaens! IUCUMIUIMHBL (MOJTYJIs1), BUJBI YU€OHOH AEATENbHOCTU U (POPMBI

TeKymero KoutpoJs st ODO

u

[ Ne | Haspanue Tembr

| Komn-Bo uacoB, oTBeicHHOE HA

| Dopma




Kon pe- TEKYIIET0 KOHTPOJIS
3yJbTaTa Jlex IIpaxr Jla6 CPC
00y4IeHUs
P/1, TEOPETUIECKUH OIpOcC,
L | Hpenex dymiun P2, P]13 6 12 0 20 KOHTponbHas pabora Nel
TEOPETHIECKHUIA OITpOocC,
PJI1, WHJVBHIYaJIbHOE
2 | HempepbIBHOCTH (YHKITHH PII2. PII3 2 2 0 13 nomarmHee saxarme Nel,
TecT |
ot | L | 5 | o | o | | oo
> OV P12, P13 KOHTpOJIbHast paborta Ne2
TIEPEMEHHON
IIpumenenue i
b hepeHIIATEHOTO TEOPETHIECKHUI OITpOC,
A PJI1, WHJVBHIYaJIbHOE
4 | wcumciaeHus K UCCIEI0BaHHIO 2 3 0 20
PJ12, P13 noMarrHee 3aganue Ne2,
(YHKIH 1 TTOCTPOCHUS Tecr 2
rpadrka GyHKINH
TEOPETHIECKHUIA OITpOC,
HH(‘b(‘bepeHuHaanoeu PJI1, HHVBHyaJIbHOE
6 | ucuncnenue GpyHKIUH 4 8 0 14
P12, P13 nomainHee 3aaanue No3,
HECKOJIbKUX TIEPEMEHHBIX
TecT 3
TEOPETHIECKHUIA OITpOC,
PJI1, WHAWBUyaJIbHOE
7| Cransproe none P12, P13 1 2 0 8 nomainHee 3aaanue No3,
TecT 3
HToro no tadauie 18 36 0 89

4.2 Conep:xaHue pa3iejoB U TeM TUCHUILTUHBI (Moayas) njasa OO

Tema 1 Ilpeoen ¢pynkyuu.

Copep:xaHue TeMbl: KPECTHOCTb TOUKH. €-OKPECTHOCTh TOUKH. [IpokoioTast OKpecTHOCTh
TOYKH. OKpecTHOCTh OECKOHEYHOCTH. € -OKPECTHOCTh OecKOHEYHOCTH. MHOXecTBa,
OTpaHMYEHHBIE CBepXy U CHH3y. OrpaHudeHHble MHOXKecTBa. [IpuMepbl MHOXECTB,
OTPaHUUYEHHBIX CBEPXY U CHU3Y, OTPAaHHUUEHHBIX MHOXKECTB. OTKPBIThIE U 3aMKHYThIE MHOKECTBA.
OyHKIMS, OTPAaHUYCHHAS B TOUKE U Ha MHOKecTBe. [IpuMeps! QyHKIHHI, OrpaHUYEHHBIX B TOUKE
1 Ha MHOXecTBe. Heorpannuenusle MHOKecTBa U GyHkuuu. OnpeaeneHue npezaena GyHKIUH.
I'eomerpuueckuii cmbicn npenena Gynknuu. CBoiicTBa npenena GyHKIUU: Tpeaes] KOHCTAHTHI,
MIpeiesibl CYMMBI, Pa3HOCTH, IPOU3BEACHUS, YACTHOTO ABYX (QyHKIMI. OTHOCTOPOHHUE MPEAEIIBI.
Omnpenenenre OECKOHEYHO MaJOW, OrpaHMYCHHOM, OeckoHeuHOo Oosbmion (yHkuwmii. CBOMCTBa
OECKOHEYHO MaJlbIX W OrpaHHYeHHBIX (GyHKIUH. CBA3p MeXAYy OECKOHEYHO MallbIMH U
OeckoHEYHO OonbIMMHU (YHKIUAMH. TeopemMa o 3akarod mnepemeHHO#. IlepBwiii m BTOpOM
3aMeuaTellbHbIe Tpenenbl. Beiuncienue mnpeneiaoB (QyHKIuA. BerancieHue 0oJHOCTOPOHHHX
npenenoB. PackpbiTue pa3iuyHBIX BUIOB HEOMpeneseHHOCTe. beckoHeuHo manble (yHKIHMH
OJIHOTO U TOTO K€ MOpsAKa. DKBUBAJICHTHbIE OeCKOHEUHO Manble QPyHKIuU. beckoHeuno manas
¢byHKIHs 0osiee BEICOKOTO U 00Jiee HU3KOTO MOPSIKOB, YeM JApyras 0eCKOHEUHO Manas (QyHKIIHSL.
HecpaBuumbie 6eckonedno maible GpyHKIuu. TeopeMbl 00 SKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX
¢byukuusax. [IpumeHeHre cBOWCTB SKBUBAJIEHTHBIX OECKOHEYHO MaNbIX (PYHKIUN K BBIYUCICHUIO
IIPENIENOB.

@opMBI U1 METOJBI TPOBEINCHHS 3aHATHA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHBIC
TEXHOJIOTUU: CTaHapTHas, «MeTo/1 KOOTIepaTUBHOTO 00YUEHUSD».

Bubl camoCcTOSITENBHON NOATOTOBKHU CTYAEHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OTIPOCY, MOATOTOBKA K MPAKTHUECKUM 3aHSATHUSIM, TIOJITOTOBKA K KOHTPOJIbHOM padoTe, n3yueHue
matepuana B CO0 (Moodle), moarotoeka k IToroBoMy TecTy o JIUCHUIUIHHE.

Tema 2 Henpepvignocmuv ¢hynxyuu.
Copepxanne TeMbl: Onpenenenne GyHKIINH, HETIPEPhIBHOM B Touke. CBoiicTBa DyHKIUH,
HETMPEPBIBHBIX B OJHOW M TOW k€ Touke. Cymma, pa3HOCTb, NMPOU3BEIECHUE U YACTHOE JIBYX



HENpPEpbIBHBIX B OJHOW W TOH e Touke (yHKuuMH. HempepbslBHOCTH CIIOKHOW (YHKUIWH.
Knaccugpukamust toyek pasppiBa. Ckadok (yHKIMM B TOYKE pas3pbiBa mepBoro pozaa. o
ompeneneHne (PyHKIMH 10 HEMPEPHIBHOCTH B TOYKE YCTpaHMMOTO paspbiBa. OmnpexpeneHue
(GyHKIMHU, HENpEephIBHOM Ha oOTpe3ke. MccienoBaHWe SJIEMEHTAapHBIX M HE 3JIEMEHTapHBIX
GyHKIMH Ha HENpPepHIBHOCTh, YCTAaHOBIEHHE XapakTepa paspbiBa. ['eomerpuueckas
WILTFOCTPALIHSL.

@opMBI U METOJBI MPOBEACHUS 3aHATHI 1O TeMe, MPUMEHSEMbIe 00pa3oBaTEIbHbIC
TEXHOJIOTUH: CTaHAapTHas1, «MeToa KOoTepaTuBHOTO OOyUCHHS».

Bupl caMoCTOSTETFHON MOATOTOBKH CTYACHTOB I10 TEME: MOJATOTOBKA K TEOPETHIECKOMY
OTpOCY, MOATOTOBKA K IPAKTUYECKUM 3aHATHUAM, BbiosHeHue N/13, usyuenue marepuana B CO0O
(Moodle), moaroroBka xk 'ToroBoMy TecTy 1o JIUCIHUILTHHE.

Tema 3 Jugpdhepenyuanvrnoe ucuucnenue ynkyuii 00HOU nepemeHHOoU.

Copnepxanne Tembl: OmnpeseneHue MPOU3BOJHOW (YHKIMH. ['€OMETpUYecKHil CMBbICIT
MIPOU3BOIHOM QYHKIMHU. YTI0BOH KO3 (HULIMEHT KacaTelnbHOU K rpaduky pyHKINU. Pu3nueckuit
cMbIcn Tpou3BoAHON (yHkuuH. [IpousBoaHas KoHcTaHTHI. [Ipom3BoAHAs cyMMBbl, pa3HOCTH,
MIPOM3BEACHUS, 4YacTHOTO JABYX (QyHkumid. [IpousBojgnas cnoxHod ¢yHkuuu. Tabmuna
MPOM3BOJIHBIX ~ OCHOBHBIX  3J€MEHTApHBIX  (QyHKUMHA. CBs3b  HENPEpPHIBHOCTH U
mudpdepenunpyeMoctd QyHkuuu. IlpousBonHas cioxxkHoil (yHkiuu. Tabnuia mpou3BOIHBIX
OCHOBHBIX 3JI€eMEHTapHbIX (QyHKUUU. [Ipon3BoaHbIE BBICIINX MOPSAKOB. DU3NYECKHI CMBICI
MPOM3BOJIHON BTOporo mopsaka IlpomsBoanas ¢yHkiuu, 3agaHHON HesBHO. [IpomsBojHbIe
BBICIIMX MOPAAKOB (YHKIMH, 3adaHHON HesBHO. Jlorapudmmueckoe auddepeHnupoBanue.
[IpousBonnas ¢yHKUMM, 3agaHHOW mapaMmerpuueckd. I[IpomsBojHBIE BBICIIMX MOPAIKOB
dbyHKIMK, 3aAaHHON mapameTtpuyecku. Teopemsl Posrst, Jlarpamka, Komm, ®epma. IIpaBuio
Jlormutana. Ilpumenenue npasBuia Jlonmurans K pacKpbhITUIO OCHOBHBIX HEOIPEICTEHHOCTEM.
Omnpenenenne  muddepennmana  Gyakouu.  CpoiictBa  auddepeHnuana  GyHKIUH.
NuBapuantHocTh muddepennnana Gyakuun. Juddepenimansl BRICIIUX TOPAIKOB. Teopema o
CBSI3U CYIIECTBOBAHUS IPOU3BOIHOMN U AuddepeHinana GyHKIIUN B TOUKE.

@opMBl M1 METOJbI IPOBENCHHS 3aHSITUN IO TeMe, MpPUMEHseMble 00pa3oBaTEIbHbBIE
TEXHOJIOTUU: CTaHapTHas, «MeTo/1 KOOTepaTUBHOTO 00YUEHUs».

Buzbl camocTOSITENIBHON NOATOTOBKY CTYJIEHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OTpPOCY, MOATOTOBKA K MPAKTUUYECKUM 3aHSATHUSM, IOJATOTOBKA K KOHTPOJIbHOMN paboTe, U3ydeHue
marepuana B CO0 (Moodle), moaroroska k MIToroomy TeCTy 1Mo JUCIUTIIINHE.

Tema 4 Ilpumenenue oughghepeHyuanbHo20 UCHUCIEHUS K UCCAe008aHUIO0 (QYHKYUU U
nocmpoenus epaguxa GyHkyuu.

Coneprxanue Tembl: OnpeziesieHre Bo3pacraroliei (yObIBaroliei) Ha HHTEpBajie QYHKIUH.
WuTepBanbl MOHOTOHHOCTH (yHKIUMH. HeoOxomumoe ycioBHE MOHOTOHHOCTH —(DYHKIWH.
JlocTaTo4HOE YCIIOBUE MOHOTOHHOCTH (PYHKIIMH. DKCTpeMyMbl (yHKIIMU. HeoOxomumoe ycioBue
IKCTpeMyMma. JIBa JOCTaTOYHBIX YCIOBHS JKCTpeMyma. Touku mepernOa. Beimykiocte u
BOTHYTOCTh rpaduka (yHKIMH Ha wuHTepBaie. HeoOXoammMoe W JIOCTaTOYHOE YCIOBHUS
CYIIECTBOBaHMS TOYKH meperuba. JlocTarouHoe YCIIOBUE BBIMYKIOCTH W BOTHYTOCTH rpaduka
byHKIMH. AcUMOTOTHI Tpaduka (YHKIMH: BepTHUKaIbHbIE M HEBEpPTUKAIbHBbIC. Pa3BEPHYTHII
IJIaH UCCTeI0BaHus (DyHKIIHH. .

@opMBI U METOJBI TPOBENCHHS 3aHITUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHbBIE
TEXHOJIOTUU: CTaHapTHas, «MeTo/1 KOOTIepaTUBHOTO 00YUEHUSD».

Buner caMocToATebHON MOATOTOBKHU CTY/IEHTOB 10 TEME: MOATOTOBKA K TEOPETHUECKOMY
OTIpOCY, MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, BeIoTHeHHe /13, nzyuenue marepuana B CO0
(Moodle), moaroroska k CUTO.

Tema 6 JJughpepenyuanvroe ucuucnenue QyHKYuii HeCKOAbKUX NEPEMEHHBIX.



Conepxxanne Ttembl: OOnacTh ompenesneHuss (QYHKIUKA HECKOJIBKHX IE€PEMEHHBIX.
OKpecTHOCTh TOUKH Ha TIOCKOCTH. OKpPEeCcTHOCTh OECKOHEYHOCTH Ha IIIOCKOCTH. OKPEeCcTHOCTh
TOUYKU B mpocTpaHcTBe. OKPECTHOCTh OECKOHEYHOCTH B MPOCTpPaHCTBE. JIMHUHM U MOBEPXHOCTH
ypoBHsS (YHKUMH NIBYX W TpEX mepeMeHHBIX. OKpecTHOCTh TOYKM B mpocTpaHcTBe. [lpenen
GbyHKIMU OBYX U TPEX NMEpeMeHHbIX. HempephIBHOCTh B TOYKE M B OIPAaHMYEHHON 3aMKHYTOM
obOmactu. YactHple mnpupameHus QyHKnud. YacTHeie TpoW3BOIHBIE (GYyHKIUU. YacTHbIE
IIPOM3BOJIHbIE BBICIINX NMOpAAKOB. [lonHoe mpupamieHre QyHKIUU JBYX U TPEX NEPEMEHHBIX.
Ompenenenue monHoro nuddepennnana. Teopema o0 CBSI3U CYHMIECTBOBAHUS TOJHOTO
maddepennnana ¥ YacTHBIX NPou3BOAHBIX (yHkmH. [lomHeie auddepeHImansl BBICIIIX
nopsakoB. JuddepeHurpoBanue CIOXKHBIX (QYHKIUH. DKCTpeMyMbl (DYHKIHH HECKOJIBKHX
nepeMeHHbIX. HeoOxoaummoe ycinoBue dSKcTpeMyma (YHKIMH HECKOJBKHX IEPEeMEHHBIX.
JlocTatouHoe ycioBue sKcTpeMyMma (YHKIUM IBYX NepeMeHHbIX. Hanbomnbiee n HaumMeHblee
3HaueHUs QYHKIHUU JBYX NEPEMEHHBIX, HEMPEPHIBHON B OrPAaHUYEHHON 3aMKHYTOU 00JIaCTH.

@opMBl M METOJbI IPOBEICHUS 3aHATHM N0 TeMe, NMpUMeHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTUU: CTaHJapTHas, «MeTo/1 KooepaTUBHOTO 00YUEHUS».

Buel camocTosATENBHOM MOATOTOBKYU CTYIEHTOB 110 TEME: MOJATOTOBKA K TEOPETUUECKOMY
OTpOCY, MOATOTOBKA K IPAKTUUECKUM 3aHATHUAM, BbiosiHeHue N/13, usyuenue marepuana 8 CO0
(Moodle), moaroroska k UToroBomy TecTy 1Mo ITUCHIUTUIAHE.

Tema 7 CranspHoe noe.

Conepxxanue teMsl: [lonaTrne ckansaproro nomis. @yHknus noiist. OnpeneneHue rpaueHTa
GyHKIMM, ero reoMerpuyeckuil cmbica. OrpeneneHre MPOU3BOJHONW MO HaIpaBlIEHUIO, €€
reoMeTpuueckuil cMmbicia. BeiBoa Gopmynbl mpou3BOAHON M0 HampaBlieHUI0. TeopeMa O CBSI3U
IPaJUCHTA U IPOU3BOJHON MO HAIIPABJICHUIO.

@opMbl U METOJbl MPOBEACHUS 3aHATUI MO TeMme, NMpUMEHsSEMble 00pa3oBaTENIbHbIC
TEXHOJIOTUU: CTaHJApTHAs.

Bunel caMoCTOATEBHON IOATOTOBKYU CTYIEHTOB 10 TEME: MIOATOTOBKA K TEOPETUYECKOMY
OIpPOCY, NOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, BeinoJiHeHUE 113, nzydenue marepuana 8 CO0
(Moodle), moaroroska k UToroBomy TecTy 1Mo IUCHUTUIAHE.

5 Meroauyeckue ykazaHusi AJA OOy4YAIOIIUXCH MO0 H3YYEHMI0 U PpeajnM3anuu
AMCUUIJIMHBI (MOYJIs1)

5.1 Meroauyeckue peKOMEHIANUH O0YYaIOIIMMCA MO0 M3YYEeHUI0 [IUCHUILUIMHBI M 1O
o0ecneyeHn 0 CAMOCTOATEIbLHOH PadoThI

[lpu peanuzanuu JUCHUIUIMHBI (MOJIYJIsI) TPUMEHSETCS AJIEKTPOHHBIA YUeOHBIH Kypc,
pa3MenIéHHbIN B cUCTeMe IeKTpoHHOTro 00yueHus (Moodle).

Jlnist oGecrieYeHnsl CUCTEMATHUECKOW M PEryJISIpHOM pabOThI 10 U3YUEHHEO TUCIIUILIIMHBI U
YCIIEIIHOTO MPOXOXKICHUS TEKYIIUX M MPOMEKYTOUHBIX KOHTPOJBHBIX HCIBITAHHHA CTYICHTY
PEKOMEHYEeTCsl IPUICPKUBATHCS CIICAYIOIIETO TIOPSIKA O0yICHUS:

- CAMOCTOSTETHHO OMPEeUTh 00BEM BPEMEHU, HEOOXOAUMOTO IS TPOPAOOTKH KaXK 10
TEMBI;

- PpEryaspHO H3y4yaThb KaXKIYH TEMY JAWUCHUIUIMHBI, HCIONB3YS pa3iudHble (HOPMBI
WHIUBUAYAIbHON pabOTHI;

- COTJIACOBBIBATH C MPETOAaBaTeIeM BUIbI paOOTHI MO U3YUCHHIO TUCIUTUIHHEIL.

[Ipy BBIMONHEHWH HHIWBUIYATbHBIX TOMAIIHUX 33JaHUNA HEOOXOJUMO HCHOIB30BaTh
TEOPETUUECKHUI MaTepual, JIeNaTh CCHUIKU Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (DOPMYIIBI
u np. Pemenne WMJI3 BbImMomHSETCS MOAPOOHO M COJEPKUT HEOOXOAUMBIE TOSICHUTEIHHBIC
CCBLIKH.



CamocTosTeIbHOCTh B y4eOHOM paboTe CIOCOOCTBYET PAa3BUTHIO 3aMHTEPECOBAHHOCTH
CTyI€HTa B HU3y4yaeMOM MaTepuaje, BbIpadaTbIBaeT y HEr0 YMEHHE U MNOTPeOHOCTh
CaMOCTOSITEJIBHO TIOJIy4aTh 3HAHMUA, YTO BEChbMa BAXKHO JUIS CIEHUAIUCTa C BBICIIUM
oOpa3oBaHUEM.

Lenbto caMOCTOATENBbHOM pabOThI CTYACHTOB SIBJISCTCS OBJaJieHHE (yHIaMEHTAIbHBIMU
3HAHHUSIMH, TPO(ECCHOHATHHBIMUA YMEHUSMHU M HABBIKAMU JICATEIBHOCTH IO MPO(UITIO, OIBITOM
TBOPYECKOM, UCCIIEI0BATEIBCKON AEATEIBHOCTH.

CamocrositenpbHas paboTa CTyAEHTa BKIIOYACT CIEAYIOIINE BH[BI, BBIOJHSIEMBIC B
cootBercTBUH ¢ PI'OC BO 1 pabounm yueOHBIM IIIaHOM:

- ayAMTOpHAs CaMOCTOATENIbHAs padoTa CTyAEHTa MOJ PYKOBOJCTBOM W KOHTPOJIEM
MperoaBaTelis Ha JIeKud. [Ipu MpoBeIeHUN MPaKTUYCCKUX 3aHATHIX TpUMEHseTcs «MeTon
KOOTIEpaTUBHOTO OOyuY€HHUs»: CTYAEHThl padoTaroT B Maiblx rpymmax (3 — 4 4en.) Haj
WHIVUBUAYTBHBIMU 33JaHUSIMU, B IIPOIIECCE BBITIOTHEHUS KOTOPBIX OHU MOTYT COBEIIATHCS JIPYT
Kk gapyry. IIpenonaBarenb, B CBOIO Ooyepelb, HAOMOJaeT 3a paboOTOM MalbIX TpyII, a TaKke
MOOYEPEIHO Pa3bsCHAET HOBBIM YUEOHBIM Marepuan MajbIM TpyIIaM, KOTOpbIe 3aKOHUYWIN
paboTaTh Ha/l MHAUBUIYATHHBIMY 33IaHUSIMH 110 TPEIBIYIIEMY MaTepHaITy;

- BHEAayIUTOpHAas CaMOCTOSITENbHAas pabdoTa CTyIEHTa: H3YYEHHE TEOPETHIECKOTO
MaTepHala, MoJroTOBKa K ayTUTOPHBIM 3aHATHSM (JIEKIUS, TPAKTHIECKOE 3aHATHE, KOHTPOJIbHAS
paboTa, TecTHpOBaHHWE, TEOPETHUECKHI ONpOC), MOMOJHHUTEIbHBIE 3aHATHS, TEKYIIHe
KOHCYJIbTAIMH 0 TUCIIHILIIHHE.

B kauecTBe caMOCTOSITETHHON pabOTHI MPEAIoIaraeTcsi U3ydeHne HEKOTOPBIX Pa3/esioB
JCIIATLTAHBI:

- «/uddepennmanbroe wucunciaeHue QyHKIUNA OTHOW TEpeMEHHOW» (OMpesesieHue
npou3BoHON  (yHKIMH. ['€OMETpUYECKH CMBICT TPOU3BOJAHONM  (YHKIIMU. YTJIOBOM
ko3 durmenT kacateapHOl K rpaduky GyHKIUA. OUZMIECKUN CMBICT MPOU3BOIHON (YHKITUH.
[IpousBonHasi koHCTaHTHL. [Ipon3BOoAHAsE CyMMBbI, Pa3HOCTH, MPOU3BEACHHUSA, YACTHOIO JABYX
¢dbynakuuid. [TpousBogHas cioxHoM GyHKIMKA. Tabnuia MpoU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢byaknuid. [Ipow3BomHbIE BBICHIUX TOPSAAKOB. DU3HMYECKUH CMBICI TPOU3BOJHOM BTOPOTO
TOPSIIKA);

- «lIpumenenue nuddepeHINaTEHOT0 HCYUCIEHUS K HCCIeIOBaHUI0 (QYHKIUA U
noctpoeHus rpaduka GyHKIUU» (OMpeaesieHre Bo3pacTawiei (yObIBaroliell) Ha WHTEpBaJe
¢byakuun. MHTEepBagsl MOHOTOHHOCTH ¢yHKuMH. Heobxonmmoe ycioBHE€ MOHOTOHHOCTH
¢byuknuu.  JloctaToyHoe  yclOBME MOHOTOHHOCTH — (DYHKIHMH. OKCTPEMYMbI  (YHKIIHH.
Heo6xomumoe ycimoBue 3KCTpeMyMa).

KoHTposnb ycreBaeMOCTH OCYIIECTBIISIETCS B COOTBETCTBUU C PEUTHMHIOBOM cHCTEMOU
OIIEHKH 3HAaHMH cTyneHTOB. OreHka o quciuiuinHe onpeaensercs mo 100-0anpHOM mIKane Kak
cyMMa OaioB, HaOpaHHBIX CTYAEHTOM B pe3yibTaTe palbOThI B ceMecTpe: 00s3aTeIbHBIMU
0amiaMM  OLIGHHMBAETCSl IOCEHIEHUE JICKIIMOHHBIX 3aHATHH, paboTa Ha MPAKTHUYECKUX
(ceMHHApCKUX) 3aHATHUSIX, TEOPETUYECKUI OTPOC, TECTHI, BHITIOJIHEHUE KOHTPOJIbHBIX padoT, N/13,
MPEeIyCMOTPEHHBIX YU€OHBIM IJIAHOM.

Pacrnipenenenue 6ayiyioB J0BOAUTCS A0 CTYACHTOB B Hayalle CEMecTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIBTAI[UU, KOTOPbIE CTYACHT MOXKET MOCEIaTh
T0 >KEJIaHHIO.

[Tpu peanuzanuu TUCIUTUIMHBI (MOAYJIs1) IPUMEHSIETCS DIEKTPOHHBIN y4eOHBIHN KypC,
pa3MeIEHHBIN B cUCTeMe AIIEKTpOHHOTo 00yueHuss Moodle.

5.2 OcoOeHHOCTH OpraHu3anuu OOy4YeHHsl A JHMI C OrPAHHYEHHBIMH BO3MOKHOCTAMH
310POBbsl 1 HHBAJIM0B

HpI/I HCO6XOI[I/IMOCTI/I 06y‘-IaIOH_[I/IMC$I H3 guciia Jil ¢ OrpaHUYCHHBIMU BO3MOXKHOCTIMUA
3A0POBbA U NUHBAJINJIOB (HO 3asABJICHUIO o6yqa}0meroc;1) MMpEaAOCTaBJIACTCA yqe6Ha51



uHpopManus B JOCTYIHBIX POpPMax ¢ y4eTOM UX MHIAUBUIAYATBHBIX ICUX0(PU3UIECCKUX
0COOEHHOCTE:

- JUIsL JIUI C HApYIICHUSIMU 3pEHHS: B IeUaTHOH (popMe yBenmnueHHBIM MPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa;  WHIMBHIYyaJbHBbIE  KOHCYJIbTAllMM  C  IPUBJICYCHHEM
TU(IOCYPIOTIEPEBOTUMKA; MHANBUIYAIbHBIC 3aaHNs, KOHCYJIbTALUHU H JIP.

- JUIs JIUL C HApyLUIEHUSIMU ciIyXa: B Ie4aTHoi (hopMme; B (popMe JIEKTPOHHOTO JOKYMEHTA;
WH/IMBHUIYAIIbHBIC KOHCYJIBTAllMH C MPHUBJICYCHUEM CYPIOINEPEBOAUNKA; HHIUBUIAYaIbHBIC
3aJjaHusA, KOHCYJIbTALUU H JIP.

- 17151 AL C HApyIICHUSIMU OTIOPHO-/IBUTATEIBHOTO arapara: B medatHo opme; B popme
AIIEKTPOHHOTO JOKYMEHTA; WHAWBHyaIbHbIC 3aIaHMsI, KOHCYJITAIIUH U JIP.

6 ®oH/ OLIEHOYHBIX CPEICTB I MPOBEIEHUN TEKYIIEero KOHTPOJISA U MPOMEeKYTOYHOi
aTTecTaly 00y4aomMXCcs N0 JMCUUILIHHE (MOIYJIIO)

B cootBerctBun ¢ TpeboBanusimu PI'OC BO pans arrectanuu oOydarouuxcs Ha
COOTBETCTBUE HX IMEPCOHAIbHBIX JIOCTHKEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOydeHHs IO
JUCHMILTNHE (MOJIYJII0) cO3aHbl (POH/IBI OLEHOYHBIX CPEACTB. TUNOBBIE KOHTPOJIbHBIE 3a/IaHUS,
METO/JIMYECKUE MaTepuasbl, OMPENENAIONINe MpPOIeayphl OLICHWBAHUS 3HAHUM, YMEHUH U
HaBbIKOB, a TAK)KE KPUTEPHUHU U TIOKA3aTeNn, HEOOXOUMbIE JIJIsl OLICHKU 3HaHUM, yMEHUHN, HABBIKOB
U XapakTepu3ymoliue dSTanbl (QOpMHpPOBaHUS KOMIETEHLMH B  MpOLIECCE OCBOEHUS
o0pa3oBaTeNIbHOM MporpaMmsl, npeactasieHsl B [Ipunoxennn 1.

7 Y4eOHO-MeToAMYeCKOe U HH(POPMALIMOHHOE o0ecneuyeHHue TUCIUIUTHHBI (MOXYJIs)

7.1 Ocnoenas numepamypa
1. Kamkaera, JI. C. Maremaruueckuii aHaJiu3: TeOpHUsl MpeneioB, nuddepeHnraibHoe

ucuucnenue : ydyeonuk ms By3oB/ JI. C. KankaeBa. — 2-e u3n., ucnp. U jaomn. — Mocksa :
MznarensctBo KOpaiit, 2025. — 246 c. — (Briciee o6pazoanue). — ISBN 978-5-534-04898-8.
— Tekct : onektpoHHsni // OOpaszoBarenbHas 1atdopma HOpaint [caiit]. — URL:

https://urait.ru/bcode/563592 (nara obpamienus: 01.09.2025).

2. Maremarnueckuii ananus : yueoHoe nmocooue / O.1. Boponun, B. A. XKynero, C. M.
HemunoB [u ap.]. ; mox pen. A. M. Ilonora. - Mocksa ; Bomorna : Uadpa-Umkenepus, 2024. -
224 c¢. - ISBN  978-5-9729-1720-4. - Tekct : oanekrpoHnbldi. -  URL:
https://znanium.ru/catalog/product/2171787 (nara obpamenus: 31.05.2026)

3. Ilarun, B. JI. MaremaTtuueckuii ananu3. ba3oBble moHATHA : yueOHOE mocobue s
By30B / B.JI. lllarun, A. B. CokonoB. — Mocksa : UznatensctBo HOpaiit, 2024. — 245 c¢c. —
(Beicrmee  obOpaszoBanme). — ISBN 978-5-534-00884-5. — Tekct : 2JIeKTpOHHBIH //
ObpazoBarenpbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537307 (mata
obOpamenus: 12.03.2025).

4. Hlunaues, B. C. Marematnueckuii aHanu3. Teopus U npakTuka : yuebHoe nocodue /
B. C. lllumaueB. — 3-e u3a. — Mocksa : UHOPA-M, 2023. — 351 ¢. — (Bsiciiee ob6pa3zoBaHue).
— DOI 10.12737/5267. - ISBN 978-5-16-010073-9. - Tekctr : snekrponnsii. - URL:
https://znanium.ru/catalog/product/1911211 (nara o6pamenus: 31.05.2026)

7.2 Jlonoanumensvhasn numepamypa

1. Anrunosa U.A., Baitamreiin W.H., 3eikoBa T.B. Marematuueckuii ananu3s. Yactp I :
VYuebHoe nocobue [DnexkTpoHHbI pecypce] : Cubupckuit dpenepanbubliil yausepcuret , 2018 - 196
- Pexxum nocryna: https://znanium.com/catalog/document?id=342149



2. KyzuenoBa O.C., KupcanoB M.H. MaremaTtnueckuii ananu3. COOpHUK 3amad |
pelieHnii ¢ mpuMeHeHueM cucteMbl Maple : YueGHoe mocooue [ DnekTpoHHsIi pecype] : Madpa-
M, 2021 - 375 - Pexwum nmocryma: https://znanium.com/catalog/document?id=364613

3. Lepmmnes, B. I'. Matemarnueckuii ananu3: cOOpHUK 3aaa4 ¢ pemeHusimu / Llepriaes
B.I'. - Mocksa : HUL] UTH®PA-M, 2025. - 164 c. - (Beiciiee obpazoBanue). - ISBN 978-5-16-
018502-6. - Tekcr : snektponHsii. - URL: https://znanium.ru/catalog/product/2172579 (nmata
oOpamenns: 31.05.2026)

7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '"'Humepnem',
6Kn04an npogeccuonanvhvle 06a3vl OAHHBIX U UHPOPMAUUOHHO-CRPABOUHDBIE
cucmembsl (npu HeoOX00UMOCMU):

1. O6pasoarensHas miarhpopma "FOPANT"

2. Cuctema anekrponnoro ooyuenuss BI'YOC (http://edu.vvsu.ru)

3. OBC KoncyneranT crynenra (www.studentlibrary.ru)

4. DOnextponHass Oubnuoteynas cucreMa ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

5. DnekrponHO-OMbOMMOTeuHas cucrema "ZNANIUM.COM"

6. Open Academic Journals Index (OAJI). [Ipodeccnonanbras 6a3a naHHBIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunentckas Oubnmoreka wum. b.H.Enpumua (6a3a JgaHHBIX —pazIUYHBIX
npodeccuoHaNbHBIX 00JacTeil) - Pexxum moctyma: https://www.prlib.ru/

8 MarepuajibHO-TeXHHYECKOe o0ecneyeHHe IUCHUIJIMHBI (MOAYJis) W IepevyeHb
HH(OPMAIMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX NMPHU OCYHIECTBJIEHHU 00pa30BaTebLHOI0
npouecca no JUCHMIUInHe (MO1YJ/II0), BKJIKOYas NepedyeHb NPOrpaMMHOro odecrneyeHust

OcHOBHOE 000pYIOBaHHE:

e MynsTuMeauitHas TpubyHa E-Station S
e MynsTuMenuiinbiii mpoekTop Ne3 Casio XJ-M146
e [IpoexTop Ne 1Epson EB-480

HDOFDaMMHOC 06CCHC‘ICHI/ICZ
e Microsoft Office Professional Plus 2013 Russian




HTOroBLIN TECT MO JUCIUIIINHE

Bonpoc | IIpaBUJIbHBINA OTBET Kpurepuu

1 4) 1 6 — monHOE MpPaBUILHOE COOTBETCTBUE
0 6 — ocranpHBIE CITy4an

2 1 1 6 — moJHOE MPaBHIIBHOE COOTBETCTBUE
0 0 — ocTanpHBIE CiTy4an

3 3) 1 6 — moJHOE MPaBHIIBHOE COOTBETCTBUE
0 0 — ocTaspHBIE CiIy4an

4 3) 2 0 — TMOJIHOE TIPABUIIBHOE COOTBETCTBHE
0 0 — ocTanpHBIE CiTy4an

5 1 2 0 — TMOJTHOE TIPABUIIPHOE COOTBETCTBHE
0 0 — ocTanpHBIE CITy4an

6 1) 2 0 — TMOJIHOE TIPABUIIBHOE COOTBETCTBHE
0 0 — ocTanpHBIE CiTy4an

7 1),4) 1 6 — monHOE MpaBUIBLHOE COOTBETCTBHUE
0 0 — ocTasbHBIE CiTydan

8 1 1 6 — moHOE MPaBUILHOE COOTBETCTBHUE
0 0 — ocTanpHBIE CITy4an

9 3) 1 6 — moHOE MPaBUILHOE COOTBETCTBHUE
0 0 — ocTanpHBIE CITy4au

10 3) 1 6 — moHOE MPaBUILHOE COOTBETCTBHUE
0 0 — ocTanpHBIE CTy4au

11 2) 2 0 — MOJTHOE TMPABHJIBHOE COOTBETCTBUE
0 6 — ocTanbHbIE CITy4an

12 1) 1 6 — moyiHOE MpaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CITydan

13 1), 2) 2 0 — MOJTHOE MPAaBHIIBHOE COOTBETCTBUE
0 6 — ocTanbHbIE CITy4an

14 54 1 6 — moyiHOE MPaBUIILHOE COOTBETCTBUE
0 0 — ocTanbHBIE CIy4an

15 2) 1 6 — nosmHOE MPaBUIIBHOE COOTBETCTBHE

0 0 — ocTanpHbIE CTyYan




Tecr 1

Bonpoc | IIpaBU/IbHBINA OTBET Kpurepun

1 4) 0,25 6 — moJTHOE MTPaBUIIBHOE COOTBETCTBHE
0 6 — ocranpHBIE CITy4an

2 0 0,25 6 — moJTHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4an

3 -10 0,25 6 — moJiHOE MPAaBUIILHOE COOTBETCTBUE
0 0 — ocTaspHBIE CiTy4an

4 1) 0,3 6 — moyTHOE TTPaBUIILHOE COOTBETCTBUE
0 0 — ocTaspHBIE CiTy4an

5 3) 0,3 6 — moyTHOE TTPaBUIILHOE COOTBETCTBUE
0 0 — ocTaspHBIE CiTy4an

6 4) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBHE
0 0 — ocTasbHBIE CITy4an

7 0 0,25 6 — moJiHOE MPAaBUIILHOE COOTBETCTBUE
0 0 — ocTasbHBIE CiTy4an

8 4) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 0 — ocTaspHBIE CiTy4an

9 0 0,3 6 — moTHOE TIPaBUITLHOE COOTBETCTBUE
0 0 — ocTanpHBIE CiTy4au

10 1) 0,25 6 — mosiHOE PAaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHBIE CITy4au

11 4) 0,25 6 — mosiHOE PAaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHBIE CiTy4au

Tecr 2
Bonpoc | IlpaBuwibHbIi OTBET Kpurepun

1 8 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CITydan

2 2) 0,3 6 — moTHOE TTPaBUIILHOE COOTBETCTBHE
0 0 — ocTanpHbIE CTyYan

3 1) 0,3 6 — moJTHOE TTPaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHBIE CITyYan

4 2) 0,3 6 — moJTHOE TTPaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHbIE CTyYan

5 3) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 0 — ocTanpHBIC CITyYan

5 3) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 0 — ocTanpHBIC CITyYan

7 1) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 0 — ocTanpHBIC CITy4an

8 1), 3), 4) 0,3 0 — noJIHOE NMPaBUIILHOE COOTBETCTBHE
0 6 — ocTasbHBIE CITy4an

9 2 0,3 0 — noJIHOE NMPaBUIILHOE COOTBETCTBHE
0 6 — ocTanpHbIE Clly4au

10 1), 4) 0,3 0 — noJIHOE NMPaBUIILHOE COOTBETCTBHE
0 6 — ocTanpHbIE Clly4au




Tecr 3

Bomnpoc IIpaBUIbHBII OTBET Kpurepun

1 18 0,3 6 — moTHOE MPAaBUIILHOE COOTBETCTBUE
0 6 — ocranpHBIE CITy4an

2 2 0,3 6 — moTHOE MPABHIILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITy4an

3 4) 0,3 6 — moyTHOE TTPaBUIILHOE COOTBETCTBUE
0 0 — ocTasbHBIE CiTy4an

4 1) 0,3 6 — moJTHOE TTPaBUIILHOE COOTBETCTBUE
0 0 — ocTasbHBIE CiTydan

5 1) 0,3 6 — moyTHOE TTPaBUIILHOE COOTBETCTBUE
0 0 — ocTaspHBIE CiTydan

6 4) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBHE
0 0 — ocTanpHBIE CITydan

7 2) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHBIE CiTy4an

8 2) 0,3 6 — moTHOE TIPaBUIILHOE COOTBETCTBUE
0 0 — ocTasbHBIE CITy4an

9 4 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBHE
0 0 — ocTanpHBIE CITy4an

10 2), 3) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHBIE CITy4au




Tembl KosmuecTBO BOIpocoB Kpurepun

1. 24 0,36 — 3a Kax/1blif TPaBUIIBHBIN OTBET
0 6 — ocraspHBIE CITy4an
3 9 0,316 — 3a KaXXpIi IPaBUIILHBINA OTBET
0 6 — ocranpHBIE CITy4an
0,36 — 3a Kax /bl IPaBUIbHBINA OTBET
0 0 — ocTasbHBIE CiIy4au
0,30 — 3a Kax /bl IPaBUIIbHBINA OTBET
0 0 — ocTasibHBIE CiIy4au
6-7 19 0,36 — 3a Kax /bl IPaBUIbHBINA OTBET
0 0 — ocTasibHBIE CiTy4an

4 13

5 18

OTBETHI K TECOPETUYECKHAM OITPOCAM

K Temam 1-2:

1. OkpecTHOCTHIO TOYKH HA3BIBAETCS JIFOOOW MHTEPBAI, COJCPIKALIUIN ATY TOUKY.

2. £ - OKPECTHOCTHIO TOUKH ¢ Ha3biBaeTcs uHTepBal (a — €, a + €).

3. MHOXeCTBO Ha3bIBACTCS OTPAHHMUCHHBIM CBEPXY, €CJIH BCE €r0 AJIEMEHTHI HE
MIPEBOCXOIAT HEKOTOPOTO YHCIIA.

MHOKeCTBO Ha3bIBACTCSl OTPAHUYCHHBIM CHH3Y, €CIIA CYIIECTBYET TaKO€ YHCIIO, YTO BCE
€r0 JIEMEHTHI OOJIBIIIEC WITH PABHBI STOMY YHCITY.

4. MHO€eCTBO Ha3bIBaCTCS OTPAaHUYCHHBIM, €CJTH OHO OTPAaHWYCHO M CBEPXY, U CHU3Y.

5. @yHKIMEN Ha3bIBA€TCS MPaBUJIO WJIM 3aKOH , MO KOTOPOMY KaXXIOMY 3JEMEHTY xe€X
MOCTaBJICH B COOTBETCTBHE CAMHCTBEHHBIH JIEMEHT ) € V.

6. MHOeCTBO BCeX 3HaUEHUN apryMeHTa X, JUISI KOTOPBIX (DYHKIIUS KMEET CMBICIT.

7. AHaTMTUYECKHUM, TAOMYHBIN, TpadrIecKuii.

8 I'paduxom pyHKIIMM HA3BIBAETCS MHOXKECTBO BCEX TOUCK HA KOOPJIUHATHOM IIIOCKOCTH, Y
KOTOPBIX abcmucca (KOOpAMHATA X) paBHA 3HAYCHHWIO apryMEHTa, a OpAuHaTa (KOoopauHaTa Y) —
COOTBETCTBYIOLIEMY 3HAUCHHUIO (PYHKITHH.

9. xl_i)rlloof(x) = b: Ve > 0,3N takoe,uto anaVx > N = |f(x) — b| < e.

10. xl_i)moof(x) = b: Ve > 0,3IM Takoe,uto A Vx < M = |f(x) — b| < e.

11. xl}i(gn()f(x) = b: Ve > 0,3N < a takoe,4yto msaVx:N < x <a = |f(x) — b| < &.

12. xLi(rlr}rOf(x) = b: Ve > 0,3IM > a takoe,4yto puaVx:a<x <M = |f(x) — b| < &.

13.chi_r)r(11f(x) = b: Ve > 0,3 ul Touku aTakas,4to A1aVx € ul = |f(x) — b| < e.

14. dyHKIMS HA3BIBAETCSA OTPAHUYEHHOM npu X — a, ecimt AMu 3 uSTakue, 4To Aas
vx € ul = |f(x)] < M.

15. ®yukus Ha3pIBa€TCA OTPAaHUYEHHOM B HEKOTOpo#t obnactu D, ecn IM > 0 Takoe,
yto 1A Vx € D = |f(x)| < M.

16. Ilpenensl 3TUX PYHKIUI PAaBHBI HYITIO.

17. Tlpenensl 3TuX (GyHKUUN paBHBI OECKOHEYHOCTH.

18. Ecnu f(x) — oo ipu x — a, TO % — 0 npu x—a.
X

Ecau a (X) > 0 mpu X— a, T0

—>oompu X —> aua(x)=0.
a(x)

19. 1im(f(x)+ g(x))= lim f(x)+ lim g(x);
lim[/(x)- g ()] = lim £(x)- lim g(x)

lime- f(x)=limc- lim f(x)=c- lim f(x).;
x—a x—a x—a x—a



lim f(x)
TR Co B

=24 limg(x)#0.
x—a g(x) limg(x) x—a
xX—a
20. TIlpenmen OTHOIIEHUS CHHyCa HEKOTOPOTO apryMeHTa K apryMeHTY, MPU CTPEMIICHUH

aprymMeHTa K HyJII0, PaBEH €IMHMUIIBI.
1

21. a(lir)go (1+a(x)™ =e.

22. BeckoHEYHO Maible (DYHKIHMI Ha3bIBAIOTCS OECKOHEYHO MAaJbIMH OJHOTO TOPSIKA
MaJOCTH, €CJIU IPEE UX OTHOLIEHUS IIPU X — @ CYLLIECTBYET, KOHEUHbIN U OTJIIMYHBINA OT HYJIS.

23. BeckoneuHo manble (yHKIUH OHOTO MOPSAKA MaJOCTH HAa3bIBAIOTCS SKBUBAJICHTHBIMU
0ECKOHEYHO MAJIBIMH, €CITU TPEeIe UX OTHOIICHUS NP X — ¢ PABEH MHHULIBL.

24. BeckoHe4HO Majasi GYHKIMS Ha3bIBaeTCsl OECKOHEYHO Masioil 60iee BEICOKOTO MOPSIKa
4yeM Jipyrasi 0OECKOHEYHO MaJlasi, €CJIU MPEIe] UX OTHOLLIEHUS IIPU X — @ PABEH HYIIO.

beckoneuno manas QpyHKIMS Ha3bIBae€TCs OECKOHEYHO Majol 0oJiee HU3KOTO TOpsJIKa YeM
npyras OECKOHEUHO Malasi, €CJIM IPEeI UX OTHOUIEHHUS MPHU X — @ paBeH OECKOHEYHOCTH.

K Teme 3:

1. ®ynkuusa y = f(x) Ha3pIBaeTCs HEMPEPHIBHOW B TOUKE X, , €CIU

1)pyHkuus omnpezaeneHa B TOUKE U B €€ OKPECTHOCTH;

2)pyHKUMA UMeEeT mpeaen Npu X — X ;

3)npenen GyHKIIMU B TOUKE pPaBEeH 3HAYCHUIO (DYHKIIMHU B ITOW TOYKE.
2. Touka pa3peiBa X, Ha3bIBACTCS TOUKOH pa3pbiBa MEpBOTro poaa GpyHKIwH Y = f(X), €Cliu B

ATOM TOYKE CYNIECTBYIOT KOHEYHBIE, HEPABHBIE OTHOCTOPOHHUE MTPEIEITbl ()YHKITHH.

3. Ecimit X0Ts1 OBI OIMH OTHOCTOPOHHUIA TTpE/IesT He CYIIECTBYET WIIM PaBEH OECKOHEYHOCTH.

4. Touka pa3pbiBa NEpBOr0 pojJa Ha3bIBaeTCd TOUYKOW YCTPAaHHMMOIO pa3pblBa, €CIH
OJTHOCTOPOHHHUE TIPEJIEITBI PaBHBI, HO HE PaBHBI 3HAYCHUIO (PYHKITUH B 3TOW TOUKE.

5. Mozynb pa3HOCTH MEX]ly OIHOCTOPOHHUMM IpeJeaMH.

6. OyHKIUsA, HENpPEpbIBHAS Ha OTpe3Ke — 3TO (QYHKIMs, KOTOpas HENpepbIBHA B KaKIOH
TOYKE 33JJaHHOTO OTpe3Ka.

7. Ecam x4, x, apryMeHTbl QyHKIuM y = f(X), TO pasHOCTH MEXKIY apryMEHTaMu Oyner
Ha3bIBaThCs MPUPALICHUEM apryMEHTOB.

8. Eciu x4, x, apryMmeHnThl GyHkuuu y = f(x), TO pa3sHOCTh MEXIy 3HAYEHUAMHU (YHKIUH
f(x3) — f(x,) Oyzmer Ha3BIBATHCS NPUPAIICHAEM DYHKIIUH.

9. Oyukums Y= f(x) Ha3bpIBaeTCS HENPEPHIBHON B TOUKE, €CIU OECKOHEYHO MajioMy
IIPUPALLEHUIO APTYMEHTa COOTBETCTBYET OECKOHEUHO Majloe MpHpalleHue GpyHKIHH.

K Teme 4:

1. InddepennmpoBanue.

2. IIpenen oTHOUIEHUs MpUpaleHust GYHKIUHN K PUPAILEHUIO apryMEeHTa MPU CTPEMIIEHUH
[IpUpalLEHHs apryMeHTa K HYJIIO.

3.3HaueHHe NPOU3BOJHON B TOUKE PAaBHO TAHI'€HCY yIJla HAKJIOHA KacaTesJbHOW K rpaduky
(GyHKLIUHU B 3TOM TOUKe.

4. CymMe IpOU3BOIHBIX.

5. [JpoOb, B uuciuTene KOTOPOHl NpPOMU3BOAHAS UHUCIUTENs MCXOAHOM QYHKIMM Ha
HEU3MEHHbII 3HaMeHaTelb MHMHYC HEM3MEHHBIH YHCINTENIb Ha NPOM3BOJIHYK 3HAMEHATels, B
3HaMeHareJse KBaJlpaT 3HaMEeHaTelIs UCXOIHOU APOOH.

6. [Ipon3BoHO IEPBOTO COMHOMXKUTENSA HA HEM3MEHHBIM BTOPOH IUII0OC HEM3MEHHBIH MEpPBbIii
COMHOJKUTEIb Ha IPOU3BOJIHYIO BTOPOTO.

7. Ecmn ¢ynkuusa nquddepeHunpyema B TOUKE, TO OHA 00s3aTENbHO HENpepbIBHA B ITOM
TOYKE, HO 00paTHOE HE BCer/ia BEpHO.

8. ®yHKIMs, OCHOBAaHMM KOTOPOIl M OKa3aTesb CTEIEHU 3aBUCST OT X.

9. Oynkuus Buaa F (x; y) = (0 Ha3pIBaeTCA 3aJaHHOM HEIBHO?

10. Iuddepenuman GpyHKIUU — 3TO JTUHEHWHAS YacTh MpHUpaIleHus PyHKIUH.

11. Tuddepenuman (yHKIUU B TOUKE X paBeH MPHUPAIICHUIO OPAMHATHI KacaTeIbHOW K
rpaduKy (GyHKIIMH B 9TOM TOUKE, KOTJa X MOJIy4aeT MpupalieHue Ax.



12. st toro, utoObl Gyukims y = f(x) umena auddepeHiman B TOUKe X, HCOOXOAUMO U
JOCTaTOYHO, YTOObI OHA UMEJIA B 3TOM TOYKE MPOU3BOHYIO.

13. Tlpenen oTHOLIEHHUS IBYX OECKOHEYHO MAIIBIX MJIM OECKOHEYHO OOJBIINX (QYHKIIMH PAaBEH
Ipeaeny OTHOIIECHUS UX MPOU3BOIHBIX.

K teme S:

1. dyHkumsa HazpIBaeTCs BO3pacTalolleld Ha MHTEpBaje, €Ciau OOJbIIeMy 3HAYECHUIO
apryMeHTa COOTBETCTBYET OoJibllIee 3HaUCHUE (PYHKIUH.

2. OyHKIMS Ha3bIBAETCS yOBIBAIONICH HAa MHTEPBAJIE, €CJIM OOJbIIEMY 3HAYEHUIO apryMeHTa
COOTBETCTBYET MEHbIIIEE 3HAYCHNE (DYHKITUH.

3. Touka mMakcumyma (yHKIMHA — 3TO TOYKA, B KOTOPOW 3HaYCHHE (PYHKIMH B 3TOH TOUKE
0oJbIIIe, YeM 3HaUeHUE (QYHKIUU B TIOOON TOUKE €€ OKPECTHOCTH.

4. Touka MUHUMYMa (YHKIIUM — 3TO TOYKA, B KOTOPOH 3HaueHHE (PYHKIUU B 3TOM TOUKE
MEHbIIIE, YeM 3HaUYeHHE (DYHKIIUH B JIFOOOU TOUKE €€ OKPECTHOCTH.

5. Toukn MakcUMyMa 1 MHHUMYMa.

6. Ecnu gpynkuums Bo3pacraer Ha uHTepBae (a; b) u quddepennnpyema Ha 3TOM HHTEpBAJIE,
TO e€ MPOM3BOIHAS JIOJDKHA OBITh HEOTPUIIATEILHOM IS BCeX X U3 (a; D).

7. Ecnu @ynkuus nuddepeHurpyeMa Ha 3TOM UHTEpBaJIe U €€ MPOU3BOJHAS MOJIOKHUTEIbHA
BO BCEX TOYKAX MHTEpBajia, TO (yHKIUS BO3PACTAET HA HEM.

8. Eciu dynkims yobiBaeT Ha nHTepBaie (a;b) u nudpdepenmpyema Ha 3TOM UHTEpBae, TO
e€ MPOM3BOHAS HETIOJIOKUTENTFHA BO BCEX TOUKAX MHTEpBAJa

9. Eciiu pynkius nuddepennmpyema Ha 7TOM HHTEpBaJie M €€ MPOU3BOIHAS OTpHUIATEIIbHA
BO BCEX TOUKAX MHTEpBaja, TO PYHKIHS YObIBaeT Ha HEM.

10. Eciin dynkuust y = f(x) umeeT sKkeTpeMyM (MAKCUMYM MJIM MEUHAMYM) B TOYKE X, TO B
ATOM TOYKE MPOU3BOIHAS (PYHKITUH JTMOO paBHA HYJIIO, INOO HE CYIIECTBYET.

11. Ilycte ¢yHKIMS HENpepblBHA B TOUKE Xy, & B HEKOTOPOH €€ OKPECTHOCTH, KPOME,
BO3MO’KHO, CAMOM TOUKHU X, OHa auddepenuupyema. Eciau npu nepexozae dyepes X, MpOU3BOIHASL
MEHSET 3HaK, TO B 3TOM TOUKE €CTh IKCTPEMYM:

- €CJIM 3HAaK MEHSETCS C «IUTI0Ca» Ha «MUHYC» — 3TO MaKCUMYM;

- €CJIM 3HaK MEHSETCS C «MMHYCa» Ha «IUIFOC» — 3TO MUHUMYM.

12. DTOT CI0COO MPUMEHSIOT, KOT/1a TOYKA X — CTal[MOHApHAsI, TO €CTh MPOU3BOIHAS B ATOM
TOYKE paBHA HyJI0. EcM B 3TOM TOUKe CyIIEeCTBYET BTOpasi IPOU3BOJHAS U OHA HENIPEPbIBHA!

-ecmu f''(xy) > 0, TO X; — TOYKA MUHUMYMA;

-ecmu f''(xy) < 0, TO X; — TOYKA MAKCUMyMa.

13. I'padpuk quddepennupyemoii GyHKIMH Ha3bIBACTCS BHIIIYKJIBIM B HHTEpBaie (a;b), eciu
OH PACIOJIOKEH HIDKE JIF000 CBOEH KacaTeabHON Ha 3TOM MHTEpBaje

14. T'padux muddepeHnupyeMoit GyHKIHMH Ha3bIBACTCS BOTHYTHIM B HHTEpBaie (a;b), ecnu
OH PACIIOJIOKEH BhIIIE JII0O00H CBOEH KacaTelbHOI Ha 3TOM MHTEpBaje

15. Touku rpaduka HenpepbIBHON (QYHKIMH, OTASISAIOLUINE €r0 BBITYKIYIO YacTh OT
BOTHYTOH Ha3bIBalOTCSI TOUKaMU Meperuoa.

16. Ecnu mpou3BoiHas BTOPOTO MOPSAKa HEmpepbiBHOHM GyHkimu f''(x) MeHseT 3HaK mpH
Iepexo/ie apryMeHTa uepes TOUKY Xg, TO TOUKa ¢ adCLUUCCOW X = X SABJISIETCS TOUKOM mepernda
rpaduka QyHKIUU.

17. Mycts Gpyukuus y = f(x) uMeeT BTOPYIO IMPOU3BOIHYIO BTOPOTO MOPSIIKA BO BCEX
Toykax uHTepBaia (a;b). Eciu Bo Beex Toukax sroro unrepsana f'(x) <0 (f"(x) > 0), 10
rpaduk GyHkImK Ha (@;h) BBITYKIIbIH (BOTHYTHIN).

18. AcummroToii rpaduka dyHkuuu y = f(x) Ha3siBaeTCs MpsiMasi JTUHUS, PACCTOSIHHE OT
KOTOPOH J10 TeKyIIe Touku rpaduka GyHKIHUU CTPEMUTCS K HYJIIO P HEOTPAaHUYEHHOM yIaJIeHUH
9TOM TOYKH OT Hayajaa KOOpAUHAT/

K Temam 6-7:

1. ®ynkuuel 1ByX nepeMeHHbIX Ha3bIBAETCS PABUIIO WM 3aKOH, 110 KOTOPOMY KaXKI0H mape
qucen (x;y) €M mocTaBieH B COOTBETCTBHE SMHCTBEHHOE YUCIO Z € N

2. OGnacteio onpeneneHust QyHKIUK JABYX MEPEMEHHbBIX HA3bIBAETCS MHOXKECTBO BCEX Map
(>;y), ISt KOTOPBIX CYIIECTBYET 3HAYECHHE Z.

3. AHanUTHYECKH, TAONUYHBIHN, rpaduIecKuil.



4. I'padukom (pyHKIMHU ABYX NEPEMEHHBIX SBISETCS OBEPXHOCTb.

5. OKpEeCTHOCTHIO TOUKH (DYHKIIMU IBYX IIEPEMEHHBIX ABISETCS KPYT C IEHTPOM B 3TON TOUKE.

6. YactHoe mpupameHie (GyHKIUH JABYX MEPEMEHHBIX — 3TO TMpHUpalnieHue (yHKIUH,
KOTOPOE MOJYYaeTCsl IPU U3MEHEHHUH TOJIBKO O/THOW U3 EPEMEHHBIX TPH PUKCUPOBAHHOM 3HAYEHUHU
JIPYTOM.

7. YactHas npou3BoHas (GYHKIHU JBYX MEPEMEHHBIX 10 OJHOMY U3 €€ apryMEHTOB paBHA
npeeny OTHOLICHHUS YaCTHOTO MpHpaleHust (yHKIUU K BBI3BABIIEMY €T0 MIPUPALICHUIO apTyMEHTa,
KOTJIa TIPHpAIICHUE apryMeHTa CTPEeMUTHCS K 0.

8. I'naBHas yacth npupamnienus Gyuxuuu z = f(x; y) auHeiHas otTHOCUTENBHO Ax, Ay.

9. Touka Py(xy;y,) HaspiBaeTcs TOYKOW Makcumyma ¢yukiud z = f(x;y), eciu
CYILIECTBYET TaKas OKPECTHOCTh JTOW TOYKH, 4TO yisi BceX Touek P(X;y) 3TOH OKpecTHOCTH
OTIIMYHBIX OT Py (Xg; Vo) , BBIIONHsETCS HepaBeHcTBO f(Py) > f(P).

10. Touka Py(xy;y,) HassiBaeTcs TOuKOM MuHMMyMa O¢yukiuun z = f(x;y), ecnu
CYIIECTBYET Takas OKPECTHOCTh OTOW TOYKH, 4TO yis BeeX Touek P(X;y) 3TOH OKpecTHOCTH
OTIIMYHBIX OT Py (Xg; Vo) , BBIIONHsETCS HepaBeHcTBO f(Py) < f(P).

11. Ecu dyukiust z = f(x; y) B Touke Py(xo; Vo) HUMEET SKCTPEMYM, TO B 3TO TOUKE JIMOO
obe JacTHBIE NMPOM3BOJHBIEC TIEPBOTO MOpsAKa paBHEI HYMO: fy (xo;¥o) =0, f; (xo;yo) = 0, mubo
XOTsI ObI OJIHA U3 HUX HE CYIIECTBYET.

12. Tlycts s pyukuuu z = f(x;y) B kKpurudeckoit Touke Py(Xg; Vo) CYLIECTBYIOT
npomsBomuble A = fi(Py), B = f;;,(Py), C = f;,(Py).

CocTaBuTh onpenenutens A= A- B — C?,

Bo3MoxHBI TpH citydas:

1)A( Py) > 0, Torma Touka P, — TOYKa IKCTpeMyMa:

nmpu A >0 - P, Touka MUHEUMYMa;

npu A >0 — P, Touka MakCUMyMa.

2) A( Py) < 0, Torma P, He ABJISIETCS TOUYKOH SKCTPEMYyMa;

3) A( Py) = 0 Torma He0OXOAUMBI JOMOIHUTENILHEIE HCCIIEI0BAHMS.

13. 1)HaiiTi KpUTHYECKHUE TOYKH BHYTPU 00JIaCTH;

2) HAUTH KPUTHYECKUE TOYKHA HA TPAHMIIE 00JIaCTH;
3) HaliTh 3HaYeHHUS (PYHKIIUU BO BCEX KPUTHUYECKHX TOYKAX M B BEpIINHAX O0JIACTH,
4) BrIOpaTh HAaMOOJIBIIICE K HANMEHBIIICE 3HAUCHHS.

14. YacTp mpoCTpaHCTBA, Ka)XJOW TOYKE KOTOPOTO COOTBETCTBYET UYWCIICHHOE 3HAYCHUE
HEKOTOPOU CKaJISIPHOMN BEJIIMYUHBI.

15. CxansipHble 1oJist H300paXKATCsl TEOMETPUIECKU C TIOMOIIBIO JIMHUN YPOBHS, YPaBHCHUS
kotopeix f (x;y) = C.

16. I'pagumentom B Touke P(x;y) ckamspHOro mOis, 3amaHHOro auddepeHmmpyemoit
bynkuerr z = f(x;y) Ha3pIBaeTCI BEKTOp, KOOPAMHATAMU KOTOPOTO SIBJIISIIOTCSI YacTHBIC
MIPOU3BOJIHBIC.

17. I'pamueHT -BEKTOP, YKa3bIBAIOIIMI HAIpaBICHUE HAaWOBICTpeiero pocra QyHKIHHA B
JTAHHOM TOYKE TIOJISI.

18. INpowusBoanoii Gpyukimu u = F(x;y; z) B Touke M (x; y; z) 10 HanpaBJieHHUIO [
Ha3bIBaCTCS

Aju  du
AT ST
Ju OJu N Ju N Ju
57" ox cosa 3y cosf Py cosy.

19. IIpousBonHas (GYHKIMM 1O HampaBlIeHUIO | MOKa3bIBaeT M3MEHEHUS (QYHKIMH BJOJIb
3TOTO HAINpaBJICHHS.
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