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1. Mecro nucuumiauHbl (MoayJisi) B crpykrype OOII

Hucnummuaa b1.0.06.01 «MaremaTudeckuii aHalin3» OTHOCUTCS K 00513aTeIbHOM YacTH 00pa-
30BaTeIbHON IpOorpaMMbl HarpasieHus moarotoBku 44.03.05 Ilenarorunueckoe o6pa3oBanue (C AByMs
npoUIISIMU TIOATOTOBKH), HapaBieHHOCTh (poduin) Maremaruka u Ousnka.

JucnunimHa npeaHa3HaueHa JJisi OCBOCHUS CTYJAEHTaMH OuHOU (opmbl oOyuenus B 1-4 ce-
MECTpax MEePBOro U BTOPOrO KYPCOB.

2. Ilnanupyemble pe3yJbTAThl 00y4YeHHsS] MO JAUCHHUILINHE, COOTHECEHHbIE C IJIAHMpYe-
MBIMH pe3yJIbTATAMHU OCBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl (KOMIETEHIUSIMA M UHIUKATO-
PaMH JOCTHKEHHSI KOMIETeH Ui )

DopmupyeMbIe
KOMIIeTCeHIIUH
(xom,
coJiepyKaHue
KOMITETCHIINH )

I[lnannpyemble pe3ybTaThl 00yUeHHsI O JUCHUIINHE
(MoayJ110), B COOTBETCTBHH
¢ HHIMKATOPOM JI0CTH:KEHHS KOMIETEeHIIUHN

NHgukaTop 10CTHXKEHUS
KOMIIeTeHIIUH ™
(xon,
coJiep’KaHue UHIUKATOpa)

Pe3yabTaTsl 00yueHus
10 JMCHHUITHHE
(meckpunTOPHI

KOMIIETeHI[UH)
**

HaumenoBanue
OLIEHOYHOI'0
cpeacTBa

YK-1 Cnocoben ocy-
LECTBJIATH NOUCK,
KPUTHYECKUH aHAJIN3
M CUHTe3 HH(popMa-
MM, IPUMEHSATH
CHCTeMHbI MOAX0/
JIJISl pelleHust 1mo-
CTABJICHHBIX 32124

MNVYK 1.1 3naet npuHIUIEI cO60pa,
otbopa n 0000uIeHHsT HHPOPMALUH,
creuUKy CHCTEMHOTO TOX0a IS
PpelIeH s TOCTaBJICHHBIX 3a/1a4.

NVYK 1.2 Ymeer npuobpeTaTs HOBEIC
3HAHUS HA OCHOBE aHAIIN3a, CHHTE3a U
JPYTUX METOJOB; OCYIIECTBILITH IIOUCK
HHPOPMAIHH TI0 HAYYHBIM ITpo0JIe-
MaM, OTHOCSIIIUMCS K Tpodeccno-
HaJILHOHM 00MacTH.

NVYK 1.3 BrnageeT HaBbIKaMH Hay4IHO-
rO MMOWCKA ¥ MPAKTHIECKOH paboTHI ¢
nH()OPMAIMOHHBIMA HCTOYHUKAMH,
aJIeKBaTHOTO MCIIOIb30BaHMS HHPOP-
MaluH, MOJyYeHHON U3 Meana U apy-
THX UCTOYHUKOB JIJISl PEIICHUS TIOCTaB-
JICHHBIX 3a]a4.

Buame
OCHOBHble pazlesibl Mamemamuyie-
CK020 aHanusa, Kuaccuveckue gax-

Bonpocwt ona
onpoca, 0

Mbl, YMeepiHcOeHUs: U Memoowl Ough- Konokeuyma
hepenyuanvbHo2o u UHMe2paibHO20
ucHucienus
Ymems Tecm, kou-
dopmynuposams u 00Ka3bl6aMb OC- mponvhas pa-
HOBHbLe Pe3yIbmamol meopuu Oug- Goma
hepenyuanbHo2o u UHMe2paibHO20
ucuucienus
Bnaoemo Tecm’ KOH-
HABLIKAMU PEULEHUs] NPAKMUYECKUX mponshas pa-
3a0a4 ¢ UCNOTb308AHUEM MEMOO08

boma

mamemamudeckozo anaiusa

ITKP-4 Cniocoben
0CBaMBaTh U aHAJIHU-
3UpOBaTh 6a30BbIe
HAy4HO-
TeopeTHYeCKHe MpeJ-
CTaBJIEHHS O CYIIHO-
CTH, 3aKOHOMEPHO-
CTSIX, MPUHIANAX U
0CO0EHHOCTSIX sIBJIe-
HMIi ¥ IPOLECCOB B
npeIMeTHOH 00/1acTH

WIIKP 4.1 3naet comeprxaHue, Cymi-
HOCTb, 3aKOHOMEPHOCTH, TIPHHIIUIIBI U
0COOCHHOCTH U3y9IaeMBbIX SIBICHUAHN U
MpOLeCcCOB, 6a30BbIe TEOPHHU B TPE/I-
METHOM 00JIaCTH, a TaK¥Ke POJIb y4eo-
HOTO TpeMeTa/ 00pa3oBaTeIbHOM
oGnact B pOpMHUPOBAHUH HAyIHOU
KapTHHBI MUPa; OCHOBBI O0IIETEOPETH-
YECKUX JUCLUUILUIHH B 00beMe, HEOOXO-
JIMMOM JIJIsI PeIIeHunsT MpodeccHoHa b-
HBIX 3a1a4.

UIIKP 4.2 YMeer aHanu3upoBarthb Oa-
30BbIe HAYIHO-TEOPETUUCCKUE TPE/I-
CTaBJIEHHS O CYIIIHOCTH, 3aKOHOMEPHO-
CTAX, NPpUHIUIIAX U OCO6eHHOCTﬂX
U3y4aeMbIX SBJIEHUI U IPOLIECCOB B
NpeIMETHOM 00J1acTH 3HAHUH.

UIIKP 4.3 Brnazgeet pa3anyHbIMUA Me-
TOJAMH aHAIN3a OCHOBHBIX KaTeropuit
MIPEIMETHOM 0071aCTH 3HAHUH.

3namo
O0CHO8bl meopuu OughgepenyuanrbHo-
20 U UHMESPANLHO20 UCUUCTICHUS, UX

Bonpocwt ona
onpoca, 01

KoJlloKkeuyma

CB513b CO WIKObHBIM KYPCOM Mame-
Mamuxu
Ymemo Tecm, KoH-
pewams munogule 3a0a4u no mame- mponvhas pa-
MAMUYECKOMY AHANU3Y

boma
Bnaoemo Tecm, KoH-
bazoeviMu UdesIMU U MEMOOAMU MA- mponvhas pa-
memMamuyeckoeo aHanusa: ougge-

boma

PEHYUATIbHOCO U UHMeSPATIbHO2O UC-
HYUC/IeHUA




3. CTpykTypa u coJep;kaHue JUCHUILINHBI

3.1. CTpyKTYypa AUCUMIIUHBI

TpyroeMkocThb ouHas Gopma
o0y4eHust

OO0masi Tpy10€eMKOCTh 16 3.e.
4acoB 110 Y4eOHOMY TUIaHY, U3 HUX 576

KonrakTHasi pa6oTta, B TOM YHCIIe: 268
ayJIUTOPHBIE 3aHATHUSA: 262
— 3aHSTUS JICKIIMOHHOTO THIIA 148
— 3aHIATUSL CEMUHAPCKOIO TUIIA 114
KOHTPOJIb CAMOCTOSITEJIbHON pabOThI 6
IIPOMEKYTOYHAs aTTECTALM 144

3a4yeT, SK3aMeH,

CamocrosiTejibHas padoTa 164

3.2. Cogepxanme TUCUMIIMHBI

(cmpyxmypuposannoe no pasoenram (memam) ¢ yKa3aHuem OmMeEeOeHHO20 HA HUX KOIULeCmed

AKadeMu4ecKux 4acos u 6udbl y4eOHbIX 3aHAMULL)

KonrakrHas padora CamocrosiTe/bHAS
(padota BO B3auMoOJeliCTBUU pabora
¢ npenojasareJiem), o0yuaromerocs,
4ackl, U3 HUX 4achkl, B EPHOJ
3ausaTus - 8
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|. BBenenne B aHanm3
Tema 1. BemectBennbie umc- | 13 4 2 7
na.
Tema 2. Bepxusis u HmwxkHue | 13 4 2 7
rpanu. CBoiicTBa.
Tema 3. ®ynkuun. OcHoBHble | 13 4 2 7
nousitusi. CBOHCTBA.
Tema 4. IIpenen qucnoBoit | 13 4 2 7
MIOCJIEIOBATENHBHOCTH.
Tema 5. Ipenen GpyHKIHH. 14 4 2 8
Tema 6. CpaBHeHUE Oecko- | 13 4 2 7
HEYHO MAJIBIX.
Tema 7. HenpepbIBHOCTS. 13 4 2 7
Tema 8. CpoiicTBa HenpepsB- | 15 6 2 7
HBIX (QYHKIUI Ha OTpe3Ke.
DOneMeHTapHbIC GYHKIIUU U HX
CBOIICTBA.
B ToM uyucne Texkymuid KoH- | 1 1
TPOJIb




3auer

Il. InddepenupmanpHoe n MHTErpaIbHOE HCUHCIICHHE (PYHKIMH OJTHOM ITepeMEHHO.

Tema 9. Jduddepenunpye-
MOCTb U mpousBojaHas. Ilpa-
BiIa U PEpEeHITIPYEMOCTb.
duddepennman. OcHOBHBIC
TeopeMbl 0 auddepeHupye-
MBIX (DYHKIHSIX.

18

6

4

Tema 10. [Ipumenenns  aug-
(epeHINaTbHOTO HCYUCITICHHS
K BBIYMCICHUIO IPEAETIOB W
NPUOIMKEHHBIM BBIYHCIICHH-
M.

18

Tema 11. [Ipunoxenuss  aud-
(hepeHIMaTbHOTO NCYUCIICHUS
K HCCIIEIOBaHUIO (QYHKIHMH U
MOCTPOSHHIO MX IrpahMKOB.

18

Tema 12. OCHOBHBIE TE€OPEMBI
mudQepeHInaIbHOTO  FCYHC-
JICHUSL.

17

Tema 13. [lepBooOpazHas  u
HEOTIPENICNICHHBI ~ MHTETrpall.
WHTerpupoBanne MOACTaHOB-
KOH U 110 YacCTsM.

18

Tema 14. WnTerpupoBanue
palMoHaIbHBIX GyHKIMA.
WurerpupoBanune  anredpau-
YECKUX UPPALUOHAILHOCTEH.

17

Tema 15. OmnpeneneHHbIA HH-
Terpai u ero coicrea. MHre-
TPUPYEMOCTH HEKOTOPBIX
KJIACCOB (DYHKITHIA.

18

Tema 16. ®opmyna HetoToHa-
JleitOHMIIA. IIpunoxenus
ONIPEZIETICHHOTO ~ HMHTeTpaa.
HecoOcTBeHHBIN HHTETpAUL.

18

B TOoM uyucie TekymMii KOH-
TPOJIb

JK3aMeH

36

36

. Psinpl.

Tema 17. Uncnossle pSABL.
IlonsiTie CyMMBI YHCIIOBOTO
psza.

10

Tema 18. Cxomsmuecss U pac-
XOOAIHUECA YUCIOBBIC PAABI.

10

Tema 19. [Ipu3Haku cxoauMo-
CTH YUCIIOBBIX PSIJIOB.

10

Tema 20. AGcoiroTHast U
YCIOBHASI CXOJMMOCTH PSIJIOB.

11

Tema 21. DyHKIHMOHAIbHBIE
psizibl. OCHOBHBIE MOHSITHSI.

11

Tema 22. PaBHOMEpHast CxXO-
TUMOCTh  (DYHKIMOHAIBHBIX
PAIOB.

11

Tema 23. UnTerpupyemocTs n

T depeHIIpyeMocTs  (yHK-
[[HOHAJIBHBIX PSIJIOB.

11

Tema 24. CreneHHBIC PSIBL.
®opmyna Telinopa. Paznoxe-
HUEe (DYHKIIMOHAJIBHBIX PSIIOB
B CTemeHHbIe psiabl. [Ipubiu-
JKEHHBIE BBIUHCIEHHS C II0-

15




MOIIBIO PSJIOB.

B toMm umcne texkymuil KOH- 2 2
TPOIIb
IK3aMeH 54 54

IV. IuddepernnansHoe 1 HHTETpaTbHOE HCUHCICHNE QYHKINI HECKOIBKUX MEPEMCHHBIX.

Tema 25. @yHkun Heckomb- | 11 4 4 3
KUX [IePEMEHHBIX.

Tema 26.  Juddepenumpye- | 11 4 4 3
Mble (QYHKIMH HECKOJBKHX

HEePEMEHHBIX.

Tema 27. YacTHele mpomssox- | 11 4 4 3

HBIe W IU(QepeHITHaIsl BbIC-
MIUX TOPSAKOB.

Tema 28. Okctpemym ¢ynk- | 11 4 4 3
OMH HECKOJIBbKHUX IEPEeMEH-
HBIX.

Tema 29. /IBoiiHoii u TporiHO#M | 11 4 4 3
HHTErpabl.
Tema 30. OcHoBHbIE cBoiicTBa | 11 4 4 3

JIBOMHOTO MHTerpajia. Beruuc-
JIeHWEe JBOMHOIrO MHTErpaia
MOBTOPHBIM MHTETPUPOBAHU-
eM. 3aMeHa IEepEeMEHHBIX B
JIBOITHOM MHTETpajie.

Tema 31. [IBoitHoil mHTerpanm | 11 4 4 3
B TOJAPHBIX KOOpAWHATAX.
Kybupyemsie Tenma u ux 00b-
embl. IloHATHE TPOWHOrO HH-
Terpaia. 3aMeHa IEepeMEHHBIX
B TPOMHOM MHTErpale.

Tema 32. Hekotopsie mpume- | 11 4 4 3
HEHHs KpPATHBIX HMHTETPAJIOB.
KpuBosnHeiHbIC HHTETPAITBL.

B ToMm umcne Texymuii koH- | 2 2

TPOJIb

JK3aMeH 54 54

HUTOI'O 576 148 114 6 144 164

Tekymuili KOHTPOJIb YCIIEBAEMOCTH PEANIM3yETCA B paMKax 3aHATUN CEMHHAPCKOr0 THUIIA, KOH-
CyJIbTallM.

4. Y4yeGHO-MeTOAMYECKHE OfecreyeHne CaMOCTOATEbHON PadoThl CTYAEeHTOB

CamocTrosTenbHas paboTa sBISETCS BaKHEWIEH COCTaBHOW 4YacThi0 ydyeOHOro Ipolecca U
0053aHHOCTBIO KaXKJJOT0 CTY/IEHTA.

Jlns obGecrieueHust caMOCTOSATENbHON paboThl 00YUarOIMIMXCS UCIIOJIb3YETCS ANEKTPOHHBIN KypC
MareMmaTtudeckuii aHajau3,

s 1 kypcea: https://e-learning.unn.ru/course/view.php?id=8375,

st 2 xypea: https://e-learning.unn.ru/course/view.php?id=9291
CO3/IaHHBIN B cUcTeMe AeKTpoHHoro 00yueHus HHI'Y — https://e-learning.unn.ru/.

CamocrosTenbHas paboTa CTyIEHTOB MO AUCHUILUIMHE «MareMaTHuyecKiil aHalu3» OCYIIEeCTB-
JIACTCA B CICAYIOIUX BHUJIaX. IOATOTOBKA K orpocaM, KOJUIOKBUyMaM, KOHTPOJIBHBIM pa60TaM, 3a4€Ty
1 DK3aMEHaM.



https://e-learning.unn.ru/course/view.php?id=8375
https://e-learning.unn.ru/course/view.php?id=9291
https://e-learning.unn.ru/

MeToan4yeckue peKOMeHIAHUU K CAMOCTOSAATEJIbHOM padoTe

I[MoaroroBka Kk onpocam
[ToaroToBka K ompocy, MPOBOJAMMOMY B paMKaxX MPAaKTHYECKOTO 3aHATHS, TPEOYeT YsICHEHUS
BOIIPOCOB, BBIHECEHHBIX HA KOHKPETHOE 3aHSTHE, MOBTOPEHHS OCHOBHBIX TEPMHUHOB, 3alIOMUHAHMS
dbopmyn u anroputMoB. OHa BKIIIOUAET B ce0sl 03HAKOMIICHHE C TEMOM MPAKTHYECKOTO 3aHATHS, U3Y-
YEHUE TEOPETUYECKOr0 MaTepHalia B COOTBETCTBUU C TEMOM IO KOHCIEKTY JIEKI[UH, U3y4EeHUE COOT-
BETCTBYIOIIMX Pa3/IeJIOB yUeOHUKOB U YU€OHBIX TTOCOOUH, TOMCK JIOTIOJHUTEILHOTO MaTepraia B CeTH
HNuTtepner.
MeToanuyeckne peKOMeH A UM
1) BbIIHMCATh ONpeaesieHus, HOPMYJIbI U 3aTIOMHHUTD UX;
2) W3y4YWTHb aJrOPUTMBI PEIICHHS W PEKOMCHIAIMHM I10 PEIICHUI0 KOHKPETHBIX 3a/ad,
MPEACTABICHHBIC B KOHCIEKTE JICKIIUIA;
3) paccMOTpeTh IPUMEPHI, IPEACTABICHHbIE B KOHCIIEKTE JIGKIIUM, IOHSTh X0/ PELICHHUS;
4) 3amucaTh BO3HHKIIHEC BO BPEMs CAMOCTOSITCIBHOW pabOThl ¢ KOHCIIEKTOM M yd4eOHOM
JIUTEPaTypOU BOMPOCHI, YTOOBI 3aT€M Ha MPAKTHYECKOM 3aHSATHU MOJYYUTh HA HUX OTBETHI;
5) oOpararhCs 3a KOHCYJIBTAIIUCH K MTPEIo1aBaTelIi0 IPU BOSHUKHOBCHUHU 3aTPYAHECHUI B
OCBOEHUM MaTepuaa.
IoaroToBka K KOHTPOJBLHBIM padoTam

KoHTposbHble paboThI ABISIFOTCS TPAJUILMOHHBIM OLEHOYHBIM CPEICTBOM, IPUMEHSEMBIM IIPU
00y4eHMH MaTeMaTUYEeCKUM AUCHUIUIMHAM. L{enbio KOHTPOJIBHBIX Pa0OT SBJIAETCS MPOBEpKa YMEHUI
Y HaBBIKOB HCIIOJIb30BaHUS (OPMYJ U QITOPHUTMOB, KaK B CTaHJAPTHBIX, TaK U HECTAHAAPTHBIX 3a-
JAYHBIX CUTYaLUsX.

MeTtoaunyeckue peKOMeH AU

1. Ha npakTuueckoM 3aHATHM, TIPE/IIECTBYIONIEM KOHTPOJIBHOM paboTe, CO CIIOB TIPENo IaBa-
TEJs 3aIUIINTE BUbI 3aJJaHUM, KOTOpbIE BOMAYT B padOTy U KPUTEPUU UX OLIEHKH, BPDEMEHHOM pe-
rJIaMeHT paboThl. 3a7aiiTe YTOUHSIOIUE BOIIPOCH! IIPENOIaBaTeNto, €CIU OHU €CTb.

2. TlosTopuTe (GOPMYIIBI M AITOPUTMbI PELIEHHS [0 TETPAAU IS IIPAKTHYECKUX 3aHATHIA.

3. Pa36epHTe pCeIICHNUC OCHOBHLBIX TUIIOB 3aJIaHUi 110 YKa3aHHbIM BUJAM, UCIIOJIb3YS TETpAalb
I IPAKTHYCCKUX pa60T.

4. V3yunte KOHCIEKTHI JEKIUH [0 yKa3aHHOMY KPYyT'y BOIIPOCOB.

5. Pa3bepure HemoHATHBIE BaM Bompockl co cTyaenTamu Bareit rpynmel. Ecin octanuch Bo-
IIPOCHI, pa30epUTe UX C MPENOAABATEIIEM.

6. PemmTe mpuMepsl yKa3aHHBIX BUJIOB, U3 PEKOMEHIOBAHHBIX yUeOHBIX OCOOHIA.

MeToauyeckue peKOMeH AU
10 MOATOTOBKE K KOJUIOKBHUYMY, 3a4eTy, JK3aMeHYy

Jlia nomycka K 3a4eTy M 3K3aMeHy HeoOXOAMMO HamucaTh MPEelyCMOTPEHHbIE IIAHOM KOH-
TPOJIBHEBIC pa6OTBI Ha MMOJIOKUTCIIbHBIC OLICHKH, TO €CTh «YJOBJICTBOPUTEIIbLHO> UJIN BBIIIC.
3ayeT WM HK3aMeH MPOBOAMUTCS B TPAAULMOHHON (hopMe (OTBET Ha BOIPOCHI 3K3aMEHALMOH-
HOTO OWJIeTa) C y4eTOM OLICHOK 32 KOJUIOKBUYM M KOHTPOJIBbHYO(bIE) paboTy(bl).
ITonroroBka K KOJUJIOKBUYMY, 3a4€Ty, 3K3aMEHY HAUMHAETCSI C MEPBOT0 3aHATUSA MO JTUCLH-
nHe. [Ipu 3ToM BaXkHO ¢ caMoro Hadaljla INITaHOMEPHO OCBauBaTh MAaTepHall, pyKOBOJICTBYACh TpeOoO-
BaHUSIMH, 00paIIaThCs K MPENoJaBaTeNio 3a KOHCYIbTAIUEH [0 HEyCBOSHHBIM BOIIPOCAM.

JUI MOATOTOBKM K clade KOJJIOKBHYMA, 3a4eTa MM 3K3aMeHa HEOOXOIUMO MepBOHAYaIbHO
IIPOYUTATH BECh JICKIIMOHHBIM MaTepHall, a TAKKE€ COOTBETCTBYIOILME PA3IENIbl PEKOMEHIYEMBIX U3/1a-
HUUW. JIydImuM BapuaHTOM SIBJIIETCS TOT, IPU KOTOPOM IIPU MOJATOTOBKE HUCIIOJIB3YETCSI HECKOJIBKO HC-
TOYHUKOB MH(pOpMALUU. ITO CHOCOOCTBYET Pa3HOCTOPOHHEMY BOCHIPHUSATHIO KaXKIOH KOHKPETHOU Te-
MBI TUCLUIUIAHBI.



B 06001m¢HHOM BapruaHTe MOJroTOBKA K c/laye KOJUIOKBUYMa, 3a4eTa, SK3aMeHa BKIIFOYAeT B CEOS:

® TIPOCMOTP MPOTPAMMBI YUE€OHOH MUCIUILIMHBI, IEPEYHSI BONPOCOB K KOJUIOKBUYMY, 3a4ETy
WIN K3aMEHY;

e 10A00p PEKOMEHIOBAHHBIX IPEIOAaBaTeIeM UCTOYHUKOB (YU€OHHUKOB, YY€OHBIX MOCOOHH,
JOTIOJTHUTEIBHOM JTUTEPaTyphI U T.11.),

® UCIOJb30BaHNE KOHCIIEKTOB JICKIIUH, MATEPHAIIOB 3aHSATUI U UX H3yUYCHHCE,

® KOHCYJIbTHPOBAHUE Y IPEIOAABATEIIS.

Y4yeOHO-MeTOANYECKHE TOKYMEHTDI, PerJIaMeHTUPYIOIIHE CAMOCTOSITEIbHYIO PadoTy

aopeca 0ocmyna K 0OKymMeHmam

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod all all.pdf

5. ®OH/1 OLIEHOYHBIX CPEACTB AJIsl MPOMEKYTOUHOI aTTecTAlMU M0 TUCIUIIIHHE

5.1. Onucanue MWKAaJ OLeHUBAHUS Pe3y/JIbTATOB 00y4YeHHUs 10 AUCHMUILIMHE

B xo1e mpoMeKyTOUHOM aTTecTalyy M0 JUCIUILTUHE OCYIIECTBISICTCS OIICHKA COPMUPOBAH-
HOCTH KOMITOHCHTOB KOMIICTEHIIM (TIOJTHOTA 3HAHWiI/ HAIM4YHEe YMEHUI/ HAaBBIKOB), T.€. PE3yJbTaTOB
o0y4eHHs, yKa3aHHBIX B TaOnuie 1.2 HacTosImel pabodeil mporpaMmbl, HA OCHOBE OIICHKH YCBOCHHSI
COJICPIKAHUS JTUCIUTUTAHBI.

OO6o0mIeHHas oneHKa C(HOPMUPOBAHHOCTH KOMITIOHCHTHOTO COCTaBa KOMIICTCHIIMM B XOJC
MIPOMEKYTOUHOM aTTECTAIUH 110 AUCIUILTMHE TPOBOJIUTCS Ha OCHOBE y4eTa TeKYIIeH yCIieBaeéMOCTH B
XO0J€ OCBOCHHUA NUCHUIIIIMHBI U Yy4€Ta pE3yjibTaTa CAa4un HpOMe)KYTOLIHOI\/JI arrecraluu.

BbisiBIieHHBIE TIPU3HAKA HECPOPMHUPOBAHHOCTH KOMITOHCHTOB (MHAMKATOPOB) XOTS OBl OJTHOM
KOMIICTCHIMHU HE MO3BOJIAIOT BBICTABUTH MHTCITPHUPOBAHHYIO ITOJOXUTCIIbBHYIO OLICHKY C(l)OpMI/IpOBaH-
HOCTH KOMITETEHITMI U OCBOCHUS AUCIMUILTUHBI HA TaHHOM JTare o0yueHHsl.

O06o01eHHas oneHKa chOpMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETCHIIMN Ha MpoMe-
’KYTOUHOM aTTecTaliu, KOTopas BHOCUTCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb IO JUCIUTIIMHE
M 3a4€THYIO0 KHUKKY CTYACHTA, OCYIIECTBISIETCS TI0 CIIEAYIONICH OLIEHOYHOH IIIKaJe.

IIkana oueHkHn chopMUPOBAHHOCTH KOMIIOHEHTHOI'0 COCTABA KOMIIETEeHIUH
HA NMPOMEKYTOYHOH ATTEeCTALHH

Ounenka YpoBeHb NOATOTOBKH

OT1nugHO c(hOpPMHUPOBAHHOCTh KOMIIOHEHTHOI'O COCTaBa (MHAMKATOPOB) KOMIETEHIMH COOTBET-
CTBYeT TpeOOBaHMSAM KOMIIETCHTHOCTHOM MOJAEIHM OYAyIIero BBITYCKHMKAa Ha JaHHOM
sTane o0y4eHus, oCHOBaHHBIM Ha TpeboBanusix OC HHI'Y mo HampaBiieHHIO MOATOTOB-
KH, CTYJICHT TOTOB CaMOCTOSITENILHO PeIlaTh CTaHJapTHBIE U HecTaHJapTHBIE MPOQeccHo-
3aureHo HaJIbHbIC 337a4M B MPEAMETHONW 00JIACTH JUCUMIUIMHEI B COOTBETCTBUH C THIIAMH 337134
1podeCCHOHAIFHOM eSITeIbHOCTH OCBaNBaeMOi 00pa30BaTeIbHON IIPOrPaMMBbI

Xoporo c(OpMUPOBAaHHOCTE KOMIOHEHTHOTO cocTaBa (MHIMKATOPOB) KOMIIETEHIIMH COOTBET-
CTBYeT TpeOOBaHHMSM KOMIIETEHTHOCTHONH MOJIENM OyAyIero BBIMYCKHMKAa Ha JAHHOM
sTane o0y4eHust, ocHoBaHHBIM Ha TpeboBaHuax OC HHI'Y no HanpaBiieHHIO TIOATOTOB-
KM, HO CTYZICHT F'OTOB CaAMOCTOSITEILHO PEIIaTh TOJIBKO pa3IM4HbIe CTaHJapTHBIE podec-
CHOHAJIBHBIC 33a4YM B NPEAMETHON 00JaCTH AWCIMIINHEI B COOTBETCTBHH C THUIIAMH 3a-
Jia4 poQecCHOHAIbHON IESITENbHOCTH OCBanBaeMOoil 00pa30BaTeIbHOM NPOrpaMMBI
YnoBierBopu- | chopMHUPOBAHHOCTH KOMIOHEHTHOTO COCTaBa (MHIUKATOPOB) KOMIIETEHIINH COOTBETCTBY-
TEIIBHO €T B IIeJIOM TpeOOBaHUAM KOMIIETEHTHOCTHOW MOJIeNy OyAyIIero BEITyCKHUKA HA JAHHOM
sTare o0y4eHus, ocHoBaHHBIM Ha TpeboBanusx OC HHI'Y mo HampaBiieHHIO MOATOTOB-
KM, HO CTYJEHT CIIOCOOCH pemaTh JIMIIb MUHUMYM CTaHIAPTHBIX NPO(ecCHOHATBHBIX
3a[a4 B MPEIMETHOHN 00JIaCTH AMCIMIIMHBEI B COOTBETCTBHHM C THIIAMH 3a]1a4 Mpodeccro-



https://arz.unn.ru/sveden/document/
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HAJIBHOW JEATEIEHOCTH OCBAaUBAcMOil 00pa30BaTeIbHOW POTPAMMBI
He 3aureno | HeymoBneTrBo- | chopMUpOBAaHHOCTH KOMIIOHEHTHOT'O COCTaBa (MHIMKATOPOB) KOMIICTCHIUI HE COOTBET-
PUTENBHO CTBYET TPeOOBAHUSIM KOMIICTCHTHOCTHOM MOJEITH Oy IyIIErO BHITYCKHUKA HA TAHHOM
sTane oOydeHus, OCHOBaHHKIM Ha TpeboBanusax OC HHI'Y no HampaBieHHIO OATOTOB-
KH, CTYJICHT HE TOTOB pelaTh Npo(ecCHOHaIbHBIC 3aJa4H B IPEAMETHON 00JIaCTH IHUCITH-
IUTMHBI B COOTBETCTBHUH C THIIAMH 33724 IPO(PeCcCHOHANEHON AEATEIEHOCTH OCBaNBAEMOM
00pa30BaTeNEHON IPOTPAMMEI
HIkana oueHnBanusi c)OPMHUPOBAHHOCTH KOMIIETEHIIUN
Yposennb
chopmupo- HEY/I0BJIETBOPHTEJIbHO YAOBJIETBOPHTEJIBHO X0po11o OTJIMYHO
BaHHOCTH
KOMIeTeHIIHH
(MHAMKaTOpa He 324YTEeHO 3a4TEHO
JAOCTHIKEHUS
KOMIETEHLHH)
N N VpoBeHb 3HaHUI B 00beMe, | YPOBEHb 3HaHHUI B 00b-
VpoBeHb 3HaHMi HIOKE MA- | MHUHHMANbHO JAOMYCTHMBIN
. N COOTBETCTBYIOIIEM IPO- eMe, COOTBETCTBYIOIIEM
3uauus HHUMaJbHBIX TPEOOBAHHIA. ypoBeHb 3HaHuiA. Jlomyiie-
_ rpamMe MoaroToBkH. J{o- TpeGOBaHUAM NPOTpaM-
Vmenu mMecto rpyoObie HO MHOTO HEerpyObIX OLIH-
MYILIEHO HECKOJIBKO HErpy- | MBI IIOJATOTOBKH, 03
OIINOKH. O0K.
OBIX OLIMOOK. OLIHOOK.
IIponemMoHCcTpUpOBaHBI
[IponemoHCTpUpOBaHbI BCE pox PHP
ITpoaeMOHCTPHPOBAHEI BCE OCHOBHBIC YMEHHS,
Tlpu pemeHn CTaHAAPTHBIX OCHOBHbIC YMCHUSI, PELICHBI
OCHOBHBIC YMEHUSI, PELICHBI PCIICHBI BCE OCHOBHBIC
3a/1a4 He IPOICMOHCTPHPO- BCE OCHOBHBIC 3a/1a4H C
Ymenus THIOBBIE 3a/Ia4M C HETpy- 3a/1a4H C OTIEIbHBIMU
BaHBI OCHOBHBIC YMEHHSI. HerpyObIMH OIIHOKaMH,
OBIMH OIIMOKAMH, BBITIOJI- HECYIECTBEHHBIMH
Vmenu Mecto rpyoObie BBITOJIHCHBI BCE 3a1aHMs, B
HEHBI BCE 3a1aHus, HO HE B HEJI0YEeTaMH, BBIIOJIHE-
OLINOKH. MOJIHOM 00beMe, HO HEKO-
IIOJIHOM 00BeMe. HBI BCE 3aaHHUS B 11OJI-
TOpBIC C HEJIOUCTAMH.
HOM o0BeMe.
IIpu pemenun crangapTHBIX o IIponeMoHCTpUpPOBaHBI
PH P f1ap VimMeercss MUHMMAJIbHBIN ITpoieMOHCTPHPOBAHBI poxt PHp
3a71a4 He POICMOHCTPHUPO- HaBBIKH [IPH PELICHUH
Hagpbiku Habop HaBBIKOB [ pelie- 6a30Bble HaBBIKH [P Pe-
E— BaHbI 6a30BbIC HABBIKH. HECTaHIAPTHBIX 3224
HHS CTaHJIAPTHBIX 3a]a4 C IICHUH CTaHJAPTHBIX 38134
Mmenn mecto rpy0bIe 6e3 ommooK U Heove-
P HEKOTOPBIMHU HEJI0UETAMH C HEKOTOPBIMH HEfOYeTaMu. |~

5.2 Kputepuu u npoueaypbl OHeHUBAHUS Pe3y/IbTATOB 00y4eHHs 10 JMCHUIIIMHE

Kpurepuu oneHkn TecTHpoBaHust

Ounenka «oranuno» 80 — 100 % npaBuiIbHBIX OTBETOB;

Ouenka «xopomo» 60 — 79 % npaBHILHBIX OTBETOB;

Ounenka «yaoBJjeTBOpuTeabHO» 40 — 59% MpaBUIBHBIX OTBETOB.
Ounenka «Heya0BIAeTBOPUTENbHO» MeHee 40% MpaBUIBHBIX OTBETOB

KpuTtepun onieHKH KOHTPOJIbHOM PadoThI

OuneHka «OTJHYHO» B pabOTe MPEICTABICHO TMOJIHOCTHIO BEPHOE pEIIeHUE BCEX 00s3aTelb-
HBIX 3a]1a4.

Ouenka «xopouo» B padoTe MPEJACTaBICHO MOJHOCTHIO BEPHOE peIIeHUEe ¥4 00S3aTEIbHBIX
3amad.

OneHka «yI10BJIeTBOPUTEIbHO» B padOTE MPECTABICHO MOJHOCTHIO BEPHOE PEIICHHE TI0JI0-
BUHBI 0053aTEbHBIX 3a/1a4.

OIICHKa «HEYTOBJECTBOPUTECJILHO0» PCIICHO MEHBIIIC ITOJIOBUHBI 00s13aTEeNbHBIX 3agad.

Kpurtepuu o1ieHkH yCTHOTO 0TBeTa CTYIeHTA NMPH onpoce
OneHka «OTJMYHO» BBICTABISIETCS, KOTJA CTYJAEHT TIyOOKO M NMPOYHO YCBOWJI BECh MPO-
TpPaMMHBII MaTepua, NCUEPITbIBAOIIE, TIOCIEI0BATEIEHO, TPAMOTHO U JIOTHYECKH CTPOWHO €ro M3Jia-
raeT, MPaBWIbHO OOOCHOBBIBAET PEIICHHs, YMEET CaMOCTOSTENbHO 0000IIaTh U U3JaraTh MaTepual,
He JIonycKasi OIIMOOK.



OneHka «XOpomIo» BBICTABISETCS, €CIM CTYACHT TBEPAO 3HAET NPOTrpaMMHBIA MaTepuall,
IPAMOTHO M MO CYIIECTBY M3JIaraeT €ro, He JOMYCKAaeT CYHIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BO-
IIPOC, MOXKET MPABWIBHO IPUMEHATH TEOPETUYECKUE TIOJIOKECHUS.

OueHka «y10BJIETBOPUTEIbHO» BBICTABIIETCS B TOM ClIy4ae, IPU KOTOPOM CTYJIEHT OCBOMII
TOJIFKO OCHOBHBIE KaTErOpuUu TeMBbI (OompeaeneHus, popMyisl, CBOMCTBA, POPMYINPOBKHA TEOPEM), HO
JOIIYCKAEeT HETOYHOCTH, HAPYILIAET I10CIEI0BATEIIBHOCTD B U3JI0KEHUH IIPOrPAMMHOI0 MaTepuaa.

OuneHka «Hey10BJ1eTBOPUTEIbHO)» BBICTABIIACTCS CTYJCHTY, B OTBETE KOTOPOTO0 OOHAPYKU-

JIMCh CyLIECTBEHHBIE MPOOEIIbl B 3HAHUU OCHOBHOTO COJIEpKAaHUS y4eOHOM MPOrpaMMbl TUCITUILITHBI
WIH TpyOBIe OIIMOKH.

Kpurtepuu olleHKH YCTHOTO 0TBeTa CTY/J€HTAa HA KOJUIOKBHYMe/ 3a4eTe/ IK3aMeHe

OuneHka «OTJHYHO» BBICTABISICTCS, KOTJA CTYISHT TIYyOOKO W MPOYHO YCBOWIJI BECh MPO-
IpaMMHBIN MaTepual, HCUSPIBIBAIOIIE, TOCIEA0BATEIHHO, TPAMOTHO M JIOTHYECKHA CTPOMHO €ro M3Jia-
raet, He 3aTPyTHACTCS C OTBETOM IPU BUIOU3MEHECHUU 33JJaHHs, TPABUIHLHO 00OCHOBBIBAET PEIICHUS,
YMEET CaMOCTOSTENIbHO 00001IaTh M U3JIaraTh MaTepual, He JOIMycKas OIHOOK.

OneHka «XOpoIIo» BBICTABIICTCS, €CIIM CTYACHT TBEPAO 3HACT MPOTrPaMMHBIA MaTepua,
IPaMOTHO | TI0 CYIIECTBY HM3JIaracT ero, He JOIMYCKAaeT CYIICCTBCHHBIX HETOUHOCTEH B OTBETE Ha BO-
POC, MOYKET MPABHIIBHO PUMEHSITHh TEOPETUICCKHUE TIOJIOKCHUS.

OneHka «yI0BJIETBOPUTEIBLHO» BBICTABIISCTCS B TOM CiIydae, IPH KOTOPOM CTYJEHT OCBOWII
TOJILKO OCHOBHBIC KaTErOPHU TEMbI (OnpeiesieHusI, JOPMYJIIbI, CBOWCTBA, (POPMYITHMPOBKH TEOPEM), HO
JOMyCKAaeT HETOYHOCTH, HApYIIAET IMOCIEeNIOBATEIBHOCTh B M3JIOKEHHH IPOTPAMMHOTO MaTepHala,
UCTIBITHIBAET CYIIECTBCHHBIC 3aTPYAHEHUS MPH JI0KA3aTEIbCTBAX MM COBCEM UX HE IMPOBOJIUT.

OneHka «HeY/IO0BJIETBOPUTEIBLHO» BBICTABISICTCS CTYICHTY, B OTBET€ KOTOPOTO OOHAPYXKH-
JIMCh CYIIECTBEHHBIC MPOOEIbI B 3HAHMM OCHOBHOTO COJICP)KAaHUSI YYeOHOW MPOrpaMMBbl JUCIUATUTHHBI
WM TPYyObIe OITHOKH.

KpuTepuu olleHKH YCTHOT0 OTBETa CTY/IeHTa Ha 3a4éTe
OneHka «3a4TeHO0» BBICTABIISICTCS B TOM CIIy4ae, eClId CTYJASHT IPE/ICTaBHII BCE OCHOBHBIEC Ka-
TEropuu TeMbI 03 OIIHOOK.
OneHka «He3aYTEHO» BBICTABIISICTCA CTYJCHTY, B OTBETE€ KOTOPOTO OOHAPYXWIHCH CyIIIe-
CTBEHHbIE MPOOENbl B 3HAHUM OCHOBHOT'O COJIEpKaHUsl y4eOHOW MporpamMmbl TUCLUIUIMHBI WIH TPY-
Oble OINOKHU.

5.3 TumnosBble KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MaTepHaAJIbI, HCOﬁXOI{I/IMLIe JIst OIICHKHU pe-
3yJbTaTOB Oﬁy‘{eﬂlflﬂ U IJIA KOHTPOJIA (l)OpMHpOBaHI/IH KOMIIETCHIUHA

Cemectp 1

Bonpocs qus onpoca
AJIs1 OLeHKHU c(hopMHUPOBAaHHOCTH KoMneTeHuni YK-1

ITonsTHE TTOCIIEIOBATEIBHOCTH.
Omnpenenenue npenaena nocie0BaTeIbHOCTH.
IIpenenbHbIN TEPEX0/] B PABEHCTBAX U HEPABEHCTBAX IS MTOCJIEI0BATEILHOCTEN.
CBoiicTBa npezenoB, CBA3aHHbIE C apU(PMETHUECKUMU OIEPALIUSIMH HAJ MTOCIIeI0BATEIbHOCTSIMHU.
beckoHEYHO MaJible MOCIEA0BATEIBHOCTY U UX CBOMCTBA.
Yuciio € kak npejen nociaea0BaTeIbHOCTH.

Jis1 oneHku copmupoBannoctu komnerenuunii [IKP-4

ook wdE

[TonsiTue npenena GyHKIHUU.

OnHOCTOpOHHME MTPENEBI.

CaoiicTBa npeaena QyHKINH.

10 3amMeHa rnepeMeHHO! IpY BBIYMCICHUN Tpeesia (pyHKIIH.
11. [lonsTHE HEIPEPHIBHOCTU (DYHKIIUHU B TOUKE.

© o~



12.
13.
14.

©oN>

10.
11.
12.
13.

14.

15.
16.

17.
18.
19.
20.

21.

Touku pa3pbiBa QYHKIUHU U UX KIaccu(UKaLus.
3ameuaTenbHbIE TIPEIEIBL.
OKBHUBAJICHTHOCTH OECKOHEYHO MAaJIbIX.

Bonpocs! 1151 KOJUIOKBHYMa

JI51 oleHKH copMupoBaHHOCTH KomneTeHunii YK-1
Cucrema nelicTBUTENbHBIX Ynces. HenpepbIBHOCTh MHOXKECTBA IEHCTBUTENBHBIX uncell. [IpuHumn
Henexunpa.
OrpaHu4eHHbIE U HEOTPAHUUEHHBIE YUCIIOBbIE MHOXKECTBA. BEpXHss U HUKHSASA IPaHb MHOXECTBA.
CaoiicTBa Apxumena JeHCTBUTENbHBIX uncen. [[puHIMN BIOXKEHHBIX OTPE3KOB.
[Toustue ¢pynkuuu. Yncnosas GyHKIMS IeHCTBUTENbHOM nepeMenHon. OOpatHas ¢pynkuusa. Kom-
no3unus pyHkuuil. [loHsTHE MOCIE0BATETLHOCTH.
Omnpenenenue npenena nocienoBareabHocTU. Cxoasiuivecs U pacxosluecs MOCiIe10BaTelbHO-
CTU. becKOHeUHbIe Npeebl.
CaolicTBa cxoasmuxcs nociaeaosareiabHocTed. [IpenenpHplil nepexol B paBEHCTBAX U HEPaBEH-
CTBax JJIs MOCJIEA0BATEIbHOCTEN.
CBolicTBa IpeIeNIOB, CBSA3AHHbIE C apU(PMETUUECKUMHU ONEpalUsIMU HaJl IOCIIE10BaTEIbHOCTIMHU.
beckoHeuHO MaJble MOCIEA0BATEIbHOCTH U UX CBOMCTBA.
[Ipenen MOHOTOHHOM MTOCIEA0BATEIBLHOCTH.
Yuciio € kak npeaen nociaeaoBaTesIbHOCTH.

nJis1 oneHku cpopmupoBanHocTu komnerenunii [NKP-4

Teopema bosbriano-Beiiepurpacca.

Kputepuit Komm cxoguMocTy nocinenoBaTebHOCTEMH.

[IpencraBienue JeMCTBUTENBHBIX YUCEN IECATUYHBIMU APOOSIMHU.

[TonsTue npenena GyHKIMU. DKBUBAJICHTHOCTh PA3IMUHBIX olpenesneHuil npeaena ¢pynkuuu. Ox-
HOCTOPOHHUE MPEIEIIbI.

CgoiicTBa nmpenena GyHKIMU. 3aMeHa IepeMEeHHON IPU BbIUMCIIeHUH npenena ¢pyHkuuu. [Ipenens
MOHOTOHHBIX ()YHKITHIA.

Kputepuii Ko cyimectBoBanus npezena GyHKIUH.

[TonsiTue HempepbIBHOCTH (PYHKIMU B TOuKe. TOUkM pasppiBa (YHKIMH M UX KiIaccuUKaius.
CaoiicTBa ()yHKIIMH HENIPEPBIBHBIX B TOUKE.

Orpann4eHHOCTh (QYHKIMI HENpepbIBHBIX Ha OTpe3ke. JloCTHKeHue IKCTpEeMajbHBIX 3HAYCHHM
(Teopema Beliepmtpacca).

[TpomexyTouHble 3HaUeHUsI HenpepbIBHbIX PpyHKIMH. Teopema bonbiiano-Komm.

[Toka3zarenbHas (GyHKIMS U €€ CBOWCTBA.

CymiecTBoBaHNE U HEMPEPBHIBHOCTh 00paTHOW ¢QyHkuuu. Jlorapupmudeckass U creneHHas (QyHK-
LMY U UX CBOWCTBA.

3aMeuaTeNbHbIE PEEIbI.

Tunosble 3aJaHUSI TECTUPOBAHUSA
AJIs1 OlleHKHU chopMupoBaHHOCTH KommneTeHnuii YK-1
JE 1. BBenenue B aHam3

BriGepere o71H BepHBIil OTBET

2 —_—
1. Hpenen ¢pyuxuun pasen: lim 3X+—2X4
X—>+00 X
1)4; 2)3; 3)5; 4)0
B+ 6x+1

2. Tlpenen pynkuuu pasen: lim

X—00 3X4

1) 1; 2)%; 3)%; 4)%



X—0 X

2
3. Tpenen ¢pynkumm paBen: lim (3+ Ej
1) 9;2)2; 3)3; 40
2 f—
4. Tlpenen GyHKIHMK paBeH: IimM
x>2  2X+3
1) 3;2)2; 3)0; 4)1

. X—=
5. Tlpenen ¢pyukuuu pase: lim 8
x—>8 3y _2

1) 8; 2)4; 3)12; 4)9
NJis1 oneHku cpopmupoBanHocTu komnerenuunii [IKP-4

6. Ilpenen ¢hyHKIMM paBeH: Iirrg ctg 5x-sin 3x

1) 222 2.3 ;40

) 5 )3 )5 )

7. Tlpenen dynkuuu pasen: lim s!n7x
X—)][Sln4x

7 1 7

) 23273 - 40

) 4 )4 ) 4 )

8. Ilpenen GyHKIUM paBeH: “ng arcsin x
X—> X

1) 1; 2)0; 3) 2; 4)%

5x
9. TIlpenen ¢pyHkuu paBeH: lim (1+ —j

1) e 2)1; 3) e?; 4) °
10. Ipenen ¢yukiuu pasen: lim(cosx)

—>0

1) e¥?; 2)0; 3) e*?; 4) e

Y

TunoBbie BApUAHTHI KOHTPOJIbHOMH padoThl
AJis1 olleHKH cpopmupoBanHocTu kKomnerenuuii [TKP-4

. 2x*—=Tx+3
1. Beuucnute npenen lim —31/1 JI0Ka3aTh €ro CYHIECTBOBAHME IIO OIPEICICHUIO
x—3 X —
(naiitu 8(g)).
2. Berarcnuth nipenensl QyHKIHA, He Mob3ysich mpaBuiioM Jlonurans-bepHymmu:
. 1-cos3x
2.1 lim —————;
x—0 2)(2
. 2X(X+1).
2.2 lim ¥
x—-1 3(X _1)

7X
23 Iim(1+§) :
X—0 X

. 2x3 +3x% +5
2.4 lim

x| X3 +2 +4/3x3 + x+1

. X*, X< 2;
3. Haiit To4kH paspbiBa QYHKIHH y = Y UCCIIEZIOBATh UX XapaKTep.

37 x> 2.



KoHTpoJibHbIe BOMPOCHI VIS IPOMEKYTOUYHO# aTTecTanuu (K 3a4eTy)

Kox
Ne Bomnpoc ¢dopmupyemoii
KOMIICTCHIIMU
1 CucremMa JeCTBUTENbHBIX YHcell. HenmpepbIBHOCT MHOXKeECTBA NeHCTBUTENbHBIX ynceln. [Ipunmun [le- V-1
JIeKHH/IA.
2 OrpaHHYeHHbIC W HEOTPaHWYCHHBIC YMCIIOBBIE MHOXKECTBA. BepxHssS M HIDKHISA TpaHb MHOXKECTBA. VE-1
CaoiicTBa ApxuMesa AeHCTBUTENBHBIX Yncell. [IpUHIMI BIIOKEHHBIX OTPE3KOB.
3 Ilonarue ¢pynkmu. Yucnosas GpyHKuus neiicTBUTENbHON nepemenHoi. OOpatHas ¢ynkius. Komnosu- VE-1
s Gyakuuii. [JoHsATHE MOC/Ie0BaTeIbHOCTH.
4 Ompenenenue mpenena MocienoBaTeNnbHOCTH. CXOAAIIMECS M PACcXOSIIHECs IOCIEI0BATEIbHOCTH. VE-1
BeckoHeuHbIE ITpeIelbl.
5 CBoHiCTBa CXOJSIIUXCS n“ocneLLOBaTenLHOCTeI?L [penenbHBIN Tepexo B paBEeHCTBaX M HEPaBEHCTBAX TIKP-4
JUISL TTOCIIEIOBATENBEHOCTEH.
6 CBolicTBa MpeIeNOB, CBsI3aHHbBIE C apU(PMETHUECKUMH ONEpaLUsIMHU HaJ| ITOCJIEI0BATENbHOCTSIMU. IIKP-4
7 beckoHeYHO MaJible IOCIEI0BATEILHOCTH U UX CBOMCTBA. IIKP-4
8 IIpenen MOHOTOHHOM OCNEN0BATENBHOCTH. YK-1
9 Yucno € kak npejelt nociae10BaTeIbHOCTH. IIKP-4
10 | Teopema Bossano-Beitepmrpacca. IIKP-4
11 | Kpurepuii Komm cxoauMocTH mociaea0BaTeabHOCTEH. IIKP-4
12 | IlpexacraBieHue ACHCTBUTEIBHBIX YHCEN ASCATUYHBIMU IPOOSIMH. IIKP-4
13 | IlonsaTHe npenena GyHKIUH. DKBUBATEHTHOCTh Pa3INYHBIX ONpeneseHui npenena Gynkiun. OgHocTo- VE-1
pPOHHHUE IpeJeNbl.
14 | CaoiictBa mpeznena ¢pyHKIMH. 3aMeHa IEpeMEHHON IIPU BBIYHCICHUH npeaena ¢ynkiuu. [Ipeneist Mo- VE-1
HOTOHHBIX (DYHKIHH.
15 | Kpurepwnii Kommu cymectBoBaHus mpezaena QyHKIHH. IIKP-4
16 | IousTre HempepbIBHOCTH GYyHKIUK B TOuKe. Touku pa3pbiBa GyHKUNH U UX Kiaccubukamus. CoiicTBa TIKP-4
(yHKIUI HepepHIBHBIX B TOUKE.
17 | OrpannueHHOCTH (DYHKINIT HENPEPHIBHEIX Ha OoTpe3ke. JJ0CTIKeHNe SKCTpeMaIbHBIX 3HAUeHHH (Teope- TIKP-4
Ma Belieprirpacca).
18 IIpomesxyTouHbBIe 3HaUCHHs HempephIBHBIX (pyHKmi. Teopema bonpnano-Komm. IIKP-4
19 | Tloka3aTenpHast pyHKUUsI U €€ CBOMCTBA. YK-1
20 | CymecTBoBaHUE U HEMPEPHIBHOCTH 00paTHO# (yHKImuU. Jlorapudmudeckas u creneHHas GYHKIAH U UX TIKP-4
CcBOlicTBA.
21 | 3ameuaTenpHbIC IpeeIbL. YK-1
22 | CpaBHenne ¢yHKIMH. DKBUBaJICHTHBIE QyHKIMY. [ TaBHAs acTh QYHKIUH. TIKP-4
23 | PaBHOMepHas HempepblBHOCTE (yHKIHIO Teopema KanTopa. IIKP-4

Cemectp 2

Bonpocsl a1 onpoca
AJIs1 OlleHKHU chopMupoBaHHOCTH KomneTeHunii YK-1
Onpenenenne npou3BoiHOM. Tabmuia mpou3BOAHBIX.
I'eomeTpuyeckuil ¥ MEXaHUYECKUM CMBICII IIPOU3BOJHOM.
Juddepenunan u ero cBA3b C IPOU3BOIHOM.
[IpaBuna BbIYMCIIEHHS MPOU3BOAHBIX. [Ipon3BOgHAs CyMMBI, IPOU3BEIEHUS M YACTHOTO JIBYX
GyHKIHIA.
[Tpon3BoiHast OOPATHOM U CIOXKHOM (QyHKITHH.
[TpousBoausie u nuddepeHIranspl BHICIINX MOPSAKOB. BrICne mpou3BOAHBIC IS OCHOBHBIX
aIIeMeHTapHbIX (YHKIUI (orapudmMuyeckas, moKazareiabHas, CTENeHHAs, TPUTOHOMETPUYECKHE:
CHUHYC U KOCHHYC).
PackpeiTue HeonpenenénHocTe no npasuiaM Jlonurans.
8. ®opwmyna Teinopa.
AJ1s1 olleHKH cpopMupoBaHHOCTH KommeTeHuuii [TKP-4

Awnh e

o u

~

9. PaznoxeHue rneMeHTapHbIX GyHKUIUH 110 Gpopmyine Teinopa.

10. Tlpu3Haku Bo3pacTaHus U yObIBaHUS ()YHKIIMH B TOUYKE U Ha TPOMEXKYTKE.
11. TloHsATHS MaKkCUMyMa 1 MUHUMYMa.

12. HeoOXoMMBbIe YCIIOBUS SKCTpEMyMa.
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14.
15.
16.
17.
18.

wn

o N

10.
11.
12.
13.
14.
15.
16.
17.

18
19
20
21

. Jocratounslie ycnoBus s3xkcTpemyma. IlepBoe 1 BTopoe MpaBMiIO UCCIIEAOBAaHUS (DYHKIIMM Ha HKC-
TPEMYM.

Brinykiibie v BoruyThle KpuBble. HeoO0Xx01MMoe yciioBre BITYKIOCTH (BOTHYTOCTH).
JlocTaTouHOE yCIOBUE BBITYKIOCTH (BOTHYTOCTH) KPHBOM.

Touku nepernda. Heo6xoaumoe 1 J0CTaTOYHOE yCIOBUS TIeperuoa.

BeprtukanbHble, HAKJIOHHBIC ¥ TOPH30HTAILHBIC ACHMITTOTHI.

OO6mast cxema ucciue1oBaHus (yHKIIHH.

Bonpocs! 1151 KOJUIOKBHYMa

JIs1 OlleHKHU copMupoBaHHOCTH KomneTeHunid YK-1
Onpenenenue npousBoaHoN. HenpepriBHOCTD (hyHKIIMM MMeEromIel npousBoaHyto. Tabnuua npo-
W3BOJIHBIX.
I'eomeTpuyeCKUii U MEXaHUYECKUI CMBICI IIPOU3BOJIHOM.
Juddepenunan u ero cBA3b C IPOU3BOIHOIM.
[TpaBusia BblUMCIEHUS NPOM3BOAHBIX. [Ipon3BOAHAs CyMMBbI, MPOU3BENEHMSI M YAaCTHOIO JIBYX
G YHKIIHA.
[TpousBoHas oOpaTHOM 1 cinoxHOU pyHknu. MaBapranTHOCTH (hopMbl ArddepeHrana nepBoro
MOpsI/IKA.
[TpousBonubeie U muddepeHIransl BRICIINX MOPSIIKOB. BrICne NMpou3BOAHBIE IS OCHOBHBIX
aMeMeHTapHbIX (QyHKUuMH (Jorapudmuueckas, mokasaTelbHas, CTENIEHHAs, TPUTOHOMETPUUYECKHUE:
CUHYC U KOCUHYC).
Teopema @epma.
Teopema Posns.
Teopema Jlarpanka 0 KOHEUHBIX PHUPALICHUSX.

1Jis1 oneHku cpopmupoBanHocTu komnerenunii [NKP-4

Teopema Komn.

PackpsiTre HeompenenénHocTe o nmpasuiaam JlonuTans. (Tpu TeOpeMbl)

®opmyna Teiopa.

Paznoxenue snemenTapHbixX GyHKuui o ¢popmysne Teitnopa.

[Ipu3Hak mocTosHCTBA GYHKIIMM HAa TPOMEXKYTKE.

ITpu3Haku BozpacTaHust U yObIBaHUS (DYHKIIMHM B TOUKE M HA TIPOMEXKYTKE.

[TonsTus MmakcumyMa U MUHUMYMa. HeoO6XxoaumMble yciaoBUs SKCTpEMyMa.

JlocTaTtouHble ycioBUs 3KcTpeMmyMa. [lepBoe U BTOpoe mpaBuiio Ucciae1oBaHusS (GYHKIIUU Ha KC-
TPEMYM.

. Beimykiiele u BoruyTble kpuBble. HeoOxonumoe yciaoBue BBITYKIOCTH (BOTHYTOCTH).

. JlocTatouHoe ycia0BHE BHITYKIOCTH (BOTHYTOCTH) KPUBOM.

. Touku neperuba. [lopenenue GpyHKIMKU B OKPECTHOCTH TOUYKH Ieperuoa.

. BeprukanbHble, HaKJIOHHBIE U TOPU3OHTAJIbHBIE aCUMITOTHI. CXeMa ucclieJoOBaHUs (PYHKIINH.

Tunosble 3aJaHUSI TECTUPOBAHUSA
AJIs1 OlleHKHU chopMupoBaHHOCTH KommneTeHnuii YK-1
JAE 2. IuddepenunanbHoe ucuucjieHue (PyHKIU 0JHOH nepeMeHHOMI

BriGepere o71H BepHBIil OTBET

3)

3
1. Hpoussonnas Y' ¢yHKIUM paBHA: Y = (Xz 1 + 5)
X

2 2
1) y':B[x2—1+5j -(2x+i2j; 2) y':3(x2—1+5) ;
X X X

l 2
y’:(2X+F]; 4) y':3.(2x+ )

><N| PN



(x+3)v2x-1

2. Tlpoussonnas Y' (QyHKUMM paBHA: Y =
2X+7

3 +5x+2 2) 2x% +15x+20
(2x+7)2 J2x-1’ (2x+7)2 J2x-1
2x* +15x+20 . 4 2x* +10x+ 20

3 ;
: (2x+5)° /3x -1 ) (2x+7)" 2x-1

3. Tlpoussoanas Y’ ¢yHKIMM paBHA: Y = arcsine’ — 1 e

1+e” 1+e” 3) e 1-¢” o2 1+e”
\jl & \} e \! \jl e*

sin? 29x
29c0s58x

4. Tlpoussomnas Y' ¢yHKimu paBHa: Y =C0S”Sin3+

sin50x c0s58x sin58x sin58x
cos?58x " sin?58x’  ° cos’50x  ° cos?58x

X —6X+9

5. Topu3oHTanbHAs aCUMITOTA rpaduka QyHKIHH Y = x 1)2
1) y=0;2y=-1;3)y=2; 4 y=1

6. BeprukanpHas acumnrora rpadguka QyHKIun Y = i_; :

1) x=0; 2) x=-1; 3) x=3; 4) x=-3 .

x> —6x+9 5
[. OyHKUMs Y = ——————— HMEET JOKAJIbHbIi MUHUMYM B TOYKE:

(x=1)
1) x=3; 2) x=1; 3) x=-3; 4) x=0

ex—3

8. Oynkuus Y = MMEET JOKAIbHBI MUHUMYM B TOYKE:

1) x=-4; 2) x=-1; 3) x=4; 4) x=0
9. ®ynkumsa Y = X(X+ 6)2 yOBIBAaET Ha MPOMEXKYTKE:
1) [2,6]; 2) [-6,-2]; 3) (0,+x); 4) [-3,0]
2 cos x

10. ®ynkus Yy =¢€ BO3pacTaeT Ha IIPOMEXKYTKE:

1) [ ,72']; 2) [7r,27r]; 3) (0,1); 4) [—7[,0]

A5 OeHKH copmupoBanHocTH kKomnerenumii IIKP-4

JE 3. UaTerpanbHoe ucuyucjeHne PyHKOuil 0HOM nepeMeHHoi
BribepeTe of1H BepHBI OTBET

xdx
sin® x

1. Wurerpan I paBeH:

1) —xctgx+Infsinx|+C; 2) —xtgx+In[sinx|+C; 3) —xctgx+In|cosx|+C;

—ctgx + Injsin x|+ C

2. I/IHTerpanj 5 dXx pasen:
X“+1

4)



1) X?s—%ln(x2+1)+c; 2) X?Z—%In(x2+4)+c; 3)

X2

?—In(x2 +1)+C

1
xdx
3. Hurerpan _[ —
X

0

3z T T
1) —; 2) ——: 3
)8 ) 3 )

paBeH:

T
© 4) —
)4

sm X dx
paBeH:

4. Wurerpan
2+sinx

o'-—.r\)m ml

1)

9 9 18 18
1

N

5. Hurerpan I o paBeH:
0 (1— xz)xfl— X2

1)3; 2)1;3)0; 4)4

6. Ilmomanp ¢purypsl, orpaHndeHHoON rpadukamu GyHKIH Y = (X

2
1) 1; 2)3,3)5, 4)§

AN
2

n(18—4ﬁ)_ ) n(9—4f)_3) n(g—zﬁ)_ 9 n(9—4ﬁ)

_1)2, y2 =

(x2+1)+C;

X —1 pasna:

4)

7. O0beM Tema, 0Opa30BaHHOTO BpalleHWEM (QUTYpBL, OTPAHWYCHHOH Tpadukamu QGYHKIUH

y= x%; y= \/; BOprr ocu Ox paBeH:

Ny 2)5—7[ 3)5—7Z )—

8. O6’I)€M Tena, 06pa3OBaHH0r0 BpallleHHeM (QUrypbl, OrpaHuueHHON rpadukamu GyHKIUI

y= X3' Y = X Bokpyr ocu OY paBeH:

87 3 .o T
)— )— 3) — 4)15

9. lniuna nuann Y = E(ex + e‘x) or toukn X =0 10 Toukn X =1 pasna:

1) %(e—e_l); 2) %(e—e‘l);3) %(e+e‘1); a) %(e—e‘z)

10. Jnuna muann o = 3(1+ COS @) papHa:
1)6; 2)18;3)12; 4) 24

Tunosbie BApUAHTHI KOHTPOJIBHBIX PadoT
AJIs1 OlleHKHU chopMupoBaHHOCTH KomneTeHunii YK-1

KonTtposbnas padora Nel

1
1. Haiitu npoussoanyto Y =InIn (l - —)
X



Haittu nepseiit dy, u Bropoit d?y nuddepenuunans: Gyrkimuu Y = Sin— — —1
X X+

3anucath popMyITy s IPOU3BOAHOI N-0ro nopsaka ¢pyrxiuu Y = SIN X + COS2X u Beunc-

JINTh €€ 3HaueHue B Touke Xo=0.
H n
Beruucnuts npenen, Ucnomab3ys pasuio Jlonurans lim (X In X).
x—0

HccnenoBaTh PyHKIMIO M TOCTPOUTH €€ Tpapuk Y = (X + 4)(32X
1J1s1 oneHKH copmupoBannocTu komnerenuuii [IKP-4

KonTpoabsnas padora Ne2
3
. X
Haiitu unterpain (3anecenue noji 3Hak auddepeHiuana) I Zia dx
X° +

Haiitu unTerpan (MHTErpUpOBaHKE T10 YaCTSIM) I(X\/E —3)cos 2xdx .

y o =X+ +4
Haiitu unrerpan (MHTErpupOoBanue Apoodeit) .[2—3dx
X" +oX

Haiitu unterpan (MHTErpupOBaHNE UPPALIMOHATILHOCTEH ) jllTl_

KoHTpoabHBIe BONPOCHI /IUIsi IPOMEKYTOUYHOI aTTecTannu (K IK3aMeHy)

Kon
Ne Bonpoc (popmupyemoii
KOMIIETCHIIUN
1 Omnpenenenne npousBoaHoil. HenpepblBHOCTh (GyHKIMH HMerOIel npon3BoaHyto. Tabimia npousBo-
HBIX. (BBIBOI: KOHCTaHTa, KOCHHYC, @, arctg x) VK1
2 T'eomerpryeckuil 1 MEXaHUYECKUH CMBICII IIPOU3BOIHOM. YK-1
3 Juddepentman u ero cBsA3b ¢ MPOU3BOTHOI. VK-1
4 INpaBuia BEIYUCICHUS MPOU3BOHBIX. [IPOM3BOIHAS CyMMBI, IPOM3BEICHHS M YACTHOTO ABYX (DyHKIMH. TIKP-4
5 IIpousBonHas oOpatHOW u coxHOH QyHKIMH. VHBapHaHTHOCTH (opMbl auddepeHnrana mepBoro mo-
psaKa. Vi1
6 ITpousBoansle M AuddepeHnnans! BEICIIMX TOPSAKOB. Bhicine Mpou3BoIHbIE I OCHOBHBIX 3IEMEH-
TapHbIX (QyHKUMH (JorapupMudeckas, MoKasaTeslbHas, CTCHEHHAs, TPUTOHOMETPUUYECKHE: CHHYC U KO- TIKP-4
CHHYC).
7 Teopema depma. TIKP-4
8 Teopema Post. TIKP-4
9 Teopema Jlarpanska 0 KOHEUHBIX MPUPANIEHHUX. TIKP-4
10 | Teopema Komrm. TIKP-4
11 | Packpbitre HeonpenenéHHocTel mo npasuiam Jlomurans. (teopemst 1, 17, 2) TIKP-4
12 | ®opmyna Teitnopa. IIKP-4
13 PasznoxxeHne sneMeHTapHbIX QyHKIHH Mo popmyne Teiinopa. TIKP-4
14 [Ipu3Hak MOCTOAHCTBA (QYHKIMU HA TIPOMEXKYTKE. YK-1
15 | IlpusHaku Bo3zpacTaHus U yObIBaHUS QYHKI[MU B TOUKE U HA IPOMEXYTKE. TIKP-4
16 | TlonsaTus MakcumMyMma 1 MUHUMyMa. HeoOX0MMMBIE YCIIOBHS SKCTPEMyMa. VK-1
17 Jocrarounble yciaoBus 3kcTpeMyMa. [lepBoe 1 BTOpoe MpaBuiIo HCCICAOBAHMS (GYHKIUH Ha SKCTPEMYM. TIKP-4
18 Brimykible ¥ BOTHYTbIe KpuBble. Heo0xonumoe ycnoBue BBITYKIOCTH (BOTHYTOCTH). TIKP-4
19 | JdocraTto4yHoe yCIOBHE BBITYKIOCTH (BOTHYTOCTH) KPHBOM. TIKP-4




20 | Touxwu meperuda. [ToBenenune GyHKINM B OKPECTHOCTH TOUKH Heperuoa. TIKP-4
21 BepTI/IKaJ'H)HbIe, HAaKJIOHHBIC U T'OPHU30HTAJIbHBIC ACUMIITOTHI. Cxema HUCCIICIOBaHUA q)yHKIII/II/I ITKP-4
22 | IlepBooOpasnas Gynkiun. OOmuii BU ceMelicTBa HepBOOOPa3HBIX. VK-1
23 | Heonpenen€HHblii HHTETpa U €0 IPOCTEHIINE CBOHCTRA. VK-1
24 | Tabnuia OCHOBHBIX HHTETPAJIOB (C BEIBOJAMH). VK-1
25 | HnrerpupoBanue QyHKUUHA METOOM 3aMEHbBI HEPEMEHHOM. TIKP-4
26 | Meroj HHTErPUPOBAHUS 110 YaCTAM. IIKP-4
27 | UaterpupoBanue npocteiimux apobeii I, 11, u 11 Tumos. TIKP-4
28 | Unrerpuposanue npocreiimeii qpobu |V tuma. TIKP-4
29 | Unrerpuposanue dyHKimH Bia R[X Jax+ b ]
Nex+d TIKP-4
30 | UnTerpupoBanue OMHOMUATBHBIX AU(PepeHIHaIoB. JIKP-4
31 | MHTerpupoBaHue BEIPAKCHHH COACPIKALINX TPUTOHOMETPUYECKHE (DYHKIIHH. TIKP-4
32 | 3apaum, npUBOJSIINE K MOHATHIO OIPEEIEHHOTO HHTETpaa. TIKP-4
33 | Cymwmsr lapOy 1 ux cBO¥CTBa. VK-1
34 | Kpurepuit HHTErpUPYEMOCTH. YK-1
35 | CaoiicTBa onmpeneaéHHOro HHTErpaa. IIKP-4
36 | MuTerpan ¢ mepeMEeHHBIM BEPXHHM MPEIEIIOM. TIKP-4
37 | ®opmyna HetoTona-JIelOHUIA. TIKP-4
38 ®DopMyiia HHTETPUPOBAHUS 10 YACTSIM B OIPEAEIEHHOM HHTErpae. IIKP-4
39 | Meton 3aMeHbI IEPEMEHHOH B OLPENENEHHOM HHTErpajle. JIKP-4
40 | BeruncieHue IWIONMIAACH MIOCKUX QUTYp B IEKAPTOBBIX H IOJSIPHBIX KOOPAUHATAX. TIKP-4
41 Brruncnenne o0béMa Tenna Mo IUIOMAIAM MapalIeNIbHBIX CeucHH. Brrumcienne o0béMa Tena Bparie-
— IIKP-4
42 | HecobGcrBeHHbli nHTErpai. Ero reoMerpudeckas HHTEpIIPETAIHs. YK-1
Cemectp 3
Bonpocs a5 onpoca
A5 oeHKH copMupoBaHHOCTH KoMnerenunii YK-1
1. YucnoBoii psia, ero yacTU4Hbe CyMMBbI. CXOASIIIUECS U PACXOISAIINECS PSIIbL.
2. T'eomerpuueckas mporpeccus.
3. HeoOxoanuMelii mpuU3HAK CXOAUMOCTH.
4. Tapmonunveckuit psa. OG0OIIEHHBIN TAPMOHUUYECKHUH Pl
5. CnoxeHue psa0B U YMHOKEHHE Psiia HA YUCIIO.
6. Ilomo)xuTenbHbIE pAABIL. HpI/I3HaK CpaBHCHHUS pALOB C MOJIOKUTCIIBHBIMU YJICHAMMU.
nJis1 oueHku cpopmupoBannoctu komnerenuunii [NKP-4
7. Tlpuznaku J{anmam6epa u Komm.
8. IlpenenvHas Gpopma npusHakoB Jlanambepa u Kormn.
9. Wuterpansubrii npu3Hak Komm-MaxkinopeHa.
10. 3nakonepemennsbie psbl. Teopema JleitOnuma.
11. AGcomroTHas ¥ YCIOBHas cX0QuMOCTh psiioB. Teopema Komu.
12. CrenenHnsble psizibl, UX 001aCTh CXOUMOCTH.
X .
13. Paznoxenue QyHKIUH €, COSX, SN X B psia Teitnopa.
Bomnpocsl 111 KOJLNIOKBHYMAa
AJIs1 OlleHKHU chopMupoBaHHOCTH KomneTeHunii YK-1
1. Ywucnosoii paAa, €ro 4aCTUYHbIC CYMMBI. CXOI[S[IJ_II/ICCSI H pacxonsmuecs psabl. HpI/IMCpBI. KpI/ITC-




o U s W

puii Komm miist psinos.

I'eomerpuyeckas nporpeccus.

Heo0OxonnMplii mpu3Hak cXoquMoCTU. ["'apMoHnYecKuil ps.

Ocrarok psiga. CBoMCTBa OCTaTKa.

CrnosxeHue psJ10B U1 YMHOKEHUE psAJla Ha YUCIIO.

[TonoxurensHbie psaapl. [Ipu3Hak cpaBHEHUS PAIOB C MOJOKUTEIbHBIMUA YICHAMM.
1Jis1 oneHku cpopmupoBanHocTu komnerenunii [IKP-4

[Tpusnaku Jlanambepa u Komru.
[TpenenpHas popma npusznakoB [lanamoOepa u Kommn.
Nurterpanbubiii npusHak Komm-Makiopena.

. 3HakonepeMeHHbIe psnbl. Teopema JleiiOHuIa.

. AGCOIOTHAs U yCIIOBHAs CXOAUMOCTH psasioB. Teopema Komu.
. CreneHHbI€ psi/ibl, UX 00JIACTH CXOAUMOCTH.

. Psap Tennopa.

. Pasnoxenue dyukumit €, COS X, SIN X B psix Teitnopa.

Tunosble 3a]aHUA TECTUPOBAHUS
1JI51 OlleHKH copMupoBaHHOCTH KoMneTeHunid YK-1
JE 4. Paabl

BribepeTe o1H BEpHBI OTBET

1. MccnenoBaTh Ha CXOUMOCTD PsiJL

= Jn®+2

2ain2
~n’sin’n

1) CxomuTcs; 2) Pacxogutcs

2. VccnenoBaTh Ha CXOUMOCTbD P Z

21.4.7-...-(30-2)

1
n=1 2n+ * n!

1) Cxomutcs; 2) Pacxoautcs

3. UccnenoBaTh Ha CXOUMOCTB P

= 2n+1
n=1 n2(n +1)2 .

1) Cxomurcs; 2) Pacxoautcs

4. ViccnenoBaTh Ha CXOJUMOCTB PsijL Z

= 1

~(n+1)In*(n+1)

1) Cxomurcs; 2) Pacxoautcs

0
5. MccienoBath Ha CXOOUMOCTD PsJL Z (-1 i

1

n=1 n'\/ﬁ .

1) Cxonurcs; 2) Pacxoaures

o0
6. MccnenoBaTh Ha CXOUMOCTD PSIJT Z

A5 OleHKH copmupoBanHocTH kKomnerenumii IIKP-4

n+1
n=1 2n _1

1) Cxomutcs; 2) Pacxoaurcs

0
7. O6nacTh CXOAUMOCTH (PYHKITMOHATBHOTO Psijia Z

X -
=
~n+x




1) (—oo,+oo); 2) (O,+oo);3) {O} : 4) (—oo,O)

0 Xn
8. O6macTh CXOAUMOCTH (PYHKITMOHAIBHOTO Psijia ;m :
1) (~10,10); 2) (~10,10]; 3) [-10,0); 4) [-10,10)
9. O61acTh CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia gn(n—ll) :
1) (-11);2) [-11]; 3) [-11);4) [0,2)
© o X2n—1
10. O6mactTh CXOAUMOCTH (PYHKITMOHAIBHOTO Psijia é (—l) ! m :

1) [-11];2) [-1,0]; 3) [-11); 4) (-11)

TunoBbie BApMAHTHI KOHTPOJIbHOH PadoThI
1J1s1 onleHKH copmupoBanHocTu komnerenuunii [TIKP-4

> 1
1. Hccnemosath psij Ha CXOAUMOCTD: Zz—
~'n°+sinna

n
=(3n?+5n-1
2. HccnenoBath psill HA CXOTUMOCTD: Z —

=\5n°+2n+1

0 (_1) n
3. HccnenoBatrh psist Ha CXOTUMOCTD: _—
270D

o0 _1 n+l X_5 n
4. Haiiti 061acTh CXOAUMOCTH pAAA: Z%
n=2 n

1

5. Paznoxuts pynkuuio B psag Teknopa 0 CTENEHAM X! ———————.
X +9x+20

KoHTpoJIbHBbIE BONPOCHI LISl MPOMEKYTOYHOM aTTecTAlHN (K IK3aMeHYy)

Kox
Ne Bonpoc (popmupyemoii
KOMIICETCHIIUN
1 YwncnoBoit psif, ero yacTuuHble CyMMBL. Cxopsmipecss M pacxozsmiecs psafsl. [Ipumepsr. Kpurepuit VE-1
Komm st psigos.
2 T'eomeTpuyeckas mporpeccus. YK-1
3 Heo0OxoquMblil IpH3HAK CXOAUMOCTH. ['apMOHUUYECKUH P, YK-1
4 Ocrarok psiia. CBoiicTBa ocTaTKa. YK-1
5 CroxeHue psJI0B ¥ YMHOXKEHHUE Psijia Ha YUCIIO. TIKP-4
6 Tonoxurenbable psiabl. [IpU3HAK cpaBHEHHS PSAIOB C MOJTOKUTEIBHBIMH WICHAMH. IIKP-4
7 Ipuznaku Janambepa u Komrm. IIKP-4
8 [MpenensHast popma mpusHakoB Jamam6epa u Komm. ITKP-4
9 Nurerpansuelii npusHak Komu-Maxknnopena. IIKP-4
10 3HakonepeMeHHsbIe psbl. Teopema JlelOuuna. YK-1
11 | AOGcommoTHas M yCIOBHAsA CXOIUMOCTh psajoB. Teopema Komn. YK-1
12 CreneHHbIe PsJIbL, HX 00JaCTh CXOAUMOCTH. VK-1
13 Psin Teitnopa. YK-1
14 Paznoxenue pynkumii ¥ cos x, sin x B pan Teiinopa. TIKP-4
15 | Merpuueckue npoctpancTsa. [IpuMepsl METPHYECKUX MTPOCTPAHCTB. TIKP-4
16 OTKpBITEIE MHOXKeCTBA. CBOMCTBA OTKPBITHIX MHOXKECTB. TIKP-4
17 IIpenenbuble Touku MHOKeCTBa. Kputepuil npeneiabHON TOUKH. TIKP-4




18 | Tomonmoruyeckre OTHOIIEHUS TOYKH K MHOXKECTBY. TIKP-4
19 3aMKHyTbIe MHOKECTBA. HpI/IMepLI 3aMKHYTBIX MHOKECTB. DKBUBAJIICHTHOCTH OHpeI[eJIeHI/Iﬁ 3aMKHYTOTI'O
MHOXECTBA. IIKP-4
20 | Teopema O IOMONHEHUH 3aMKHYTOT'O MHOJKECTBA. TIKP-4
21 | 3akoHbI ABOHCTBEHHOCTH. CBOMCTBA 3aMKHYTBIX MHOXKECTB. YK-1
22 TeopeMa O I'paHHUIC 3aMKHYTOI'O MHO>KECTBA. VK-1
23 | OrobpaxxeHUsI METPUUECKUX MPOCTPAHCTB. IIKP-4
24 HopmupoBanHble npocTpaHCTBa, IPUMEPHI. TIKP-4
25 ITonubie METPUYECKUE IIPOCTPAHCTBA. ITIKP-4
26 | Cxumaromue otoOpaxenns. Teopema banaxa. TIKP-4
27 OFpaHI/I‘{eHHBIC MHOKCCTBA. HOKOOpE[I/IHaTHaH CXOIUMOCTB B IPOCTPAHCTBE Rn. TIKP-4
28 | Teopema Bonbiano-Beiiepurpacca st mpoctpaHcTsa Rn. TIKP-4
29 KommakTel. SaMKHyTOCTL 1 OTPAaHNYEHHOCTH KOMITIAKTA. ITIKP-4
30 | Kommaktsl B Rn. TIKP-4
31 | Teopema Bopens-JleGera. JIKP-4
32 | HenpepsiBHBIE OTOOpaKeHUS HA KOMIIAKTE. IIKP-4
Cemectp 4
Bonpocsl qus onpoca
1JIs1 OleHKH copMupoBaHHOCTH KomneTeHunid YK-1
1. Tlpenen u HENPEPHIBHOCTH (DYHKIIUU HECKOJIBKHUX MICPEMEHHBIX.
2. Tlonstue yactHOM mpousBonHOU. [uddepenunan GyHKIMH HECKOIbKUX MEPEMEHHBIX, YCIOBHE
QG pepeHIIPYEMOCTH.
3. HuddepeHnnpyeMocTs CI0XKHON (YHKIIHH.
4. Ilpou3BoaHast 110 HANPABJIECHHUIO.
5. I'paguent.
1Jis1 oneHku cpopmupoBanHocTu komnerenunii [IKP-4
6. UYacTHbIC MPOU3BOJIHBIC BBICIIIHX MOPSIKOB.
7. uddepeHunansl BHICIINX MOPSAIKOB.
8. ®opmyma Teinopa it GyHKIINHA HECKOJIBKUX TEPEMECHHBIX.
9. Hessnsle pynkiuu. Teopema o cymiecTBoBaHUH U JU(HEepeHIIMPYEMOCTH HEIBHON (HYHKITUU
10. [TonsTHS MakcMMyMa ¥ MHUHUMYMa (DYHKIIUU HECKOJIBKUX MepeMeHHBIX. HeoOXoauMble yCiaoBHs
JKCTpEMyMa.
11. locraTouHbIE YCIOBUS IKCTPEMYMA.
Bomnpocsl 111 KOJNIOKBHYMAa
AJIs OLeHKHU c(hopMHPOBaHHOCTH KoMneTeHuni YK-1
1. DynkIuUs HECKONBKUX MEepeMeHHbIX. JIuHuA U moBepxHOCTH ypoBHs. [Ipenen u HeNmpepbIBHOCTH
(GYHKIINM HECKOJIBKUX TMTEPEMEHHBIX.
2. Tlonsarue wactHO# mpowsBoaHO#. uddepennnan GyHKINM HECKOIBKUX TEPEMEHHBIX, YCIOBHE
T pepeHIIPYEMOCTH.
3. HduddepeHnmpyemMocTh CIOKHON HYHKIINH.
4. UVuBapuantHOCTh popmbl nuddepenimana nepBoro nopsaaka GyHKIUN HECKOIBKUX TIEPEMEHHBIX.
5. TlpousBoaHas mo HampasieHuto. [ pagueHt.
6. UYacTHble POM3BOJHBIC BBICIIMX MOPSAKOB M UX HE3aBUCHMOCTH OT MOpska AuQQepeHnpoBa-
HUSL.
7. duddepeHunanbl BHICIINX MOPSAIKOB.

nJis1 oneHku cpopmupoBanHocTu komnerenuuii [NKP-4




8. ®opmymna Teiinopa 1 GyHKINN HECKOIBKUX EPEMEHHBIX.
9. HesBuble ¢yakuun. Teopema o cymecTBoBaHUU U auddepeHupyeMoctu HesiBHON ¢GyHKnn (|

4acTh).

10. Teopema o cymectBoBanuu u quddepenuupyemoctu HesisHor pyukmuu (11, 111 gacts).

11. [TonsATHS MakCMMyMa ¥ MUHUMYMa (DYHKIIUU HECKOJIBKUX MepeMeHHBIX. HeoOXoauMble yCiaoBUs
JKCTpEeMyMa.

12. JloctaTouHbIC YCIOBUS IKCTPEMyMa.

13. KBanpupyemsie ¢urypsl. Kpurepuun xBanpupyemoctu. Kpuas mepsr 0, €€ CBs3b ¢ KBaApUPYEMO-
cteto. [Imomane cnpsimisiemoit kpuboid. Kyoupyemesie Tena.

14. 3agaum, npuBOIANIUE K MMOHATHIO IBOWHOTO HHTErpajia. JIBOWHOW HHTErpall.

Tunossle 3a]aHUA TECTUPOBAHUS
1Ji51 oneHKH copmMupoBaHHOCTH KoMmneTeHunid YK-1
AE 5. InddepenuunanbHoe ucuncienne Gynkuumii
HECKOJIbKHMX IepeMeHHbIX
Bri6epete ouH BepHBI OTBET

1. Tlpenen Iirrg f(X,y) dysxman f (X, y) =(X+y)sin 1/x sin 1/y pagen:
y—0

1)1;2)0;3)-1;4)2

. X
2. Mpenen lim % paBeH:
X =X+
1) 0:2)1:3)2:4)-1
0z

2
3. YacTHas mpou3BoaHAs 8_ dynximn Z =€*” pasna:
X

1) xyexzy; 2) 2xe*": 3) 2xye”; 4) 2xyex2y
2

a z ynximn f (X, y) = arCtg (Xj paBHa:
OX X

4. YactHas npou3BOgHAs

Xy 2Xy 2Xy 2Xy
1) ;2) ) ,4)
OC+y)" T (YT T Xyt ()

2 2
.y
5. YpaBHeHHe KacaTeJIbHOHN IIOCKOCTH K IOBEPXHOCTH Z :74—?’ IIPOXOJALIEN Yepe3 TOUKY

(2,3,2), umeer Bux:

1) x+§y—z—1=0;2) x+%y—z—2:0;3) x+§y—z—2:0;

4) 2x+§y—z—2:0

6. IlpousBoanas GpyHKIMU Z = X* + y2x B Touke A(l, 2) MO HaNpaBIEHHIO BEKTOPA AB , Te B(3,
0), paBHa:

1)/3:2)1;3) V2 4)2

7. Oynkums Z = 2x° + Xy2 +5x% + y2 MMEET JOKAIbHBI MAKCUMYM B TOUKE:

1) (-1, 0);2) (O’gj;B) (0, 0)/2;4) [—g Oj



o°u
OXoy

=0, paBna:

8. UYactHas mnpousBoAHasA nesBHOi dynkimn U =(X,Y), 3amaHHOl ypaBHEHHEM

— X4y+u

X+y+u—e
X 2
1);;2)0;3) Xy“;4)1

9. B Touke (l, l) dyaxuus /X +1/y =7 npu ypasnennu ceasu X+ Y =2 umeer:

1) YcnoBubiit MunumywM; 2) Y cinoBHbll MakcuMyM; 3) He umeet ycioBHOTO 3KCTpeMyMa.

J2

2
10. B Touke (7,—7j ¢bynkuus Z =X — Y npu ypaBHEHUH CBS3H X* + y2 =1 nmeer:

1) YcnoBubiit MunuMyM; 2) Y cinoBHbIM MakcuMyM; 3) He umeet ycioBHOTO 3KCTpeMyMa.
NJis1 oneHkH cpopmupoBanHocTu komnerenuunii [TKP-4

JE 6. UnTerpanbHoe ucuncjieHne QPyHKIMii
HECKOJILKHX IepPeMEeHHbIX
BribepeTe o1H BEpHBI OTBET

1. Ecmu D =[0,1]x[2,3], f(x,y) =x%y, To unrerpan ” x*ydxdy pasen:
D

3 5 1
—:2)—:3)2:4) —
l)8 )8 ) 4)8

2. Ecmu D orpanuyena kxpusbivu Y = X%, X= y2 , TO UHTErpai H (x+ y)dxdy paBeH:
D

3 1 3
1) —:2) —:3)1;4) —
)10 )10 ) )5

2 2
3. UnTerpan ”e“ )dxdy , rae o6nacts D orpannyena okpyskuoctsio X2 + Y2 = R?, pasen:
D

1) (¥ +1); 2) 7(e*-1); 3) 2; 4) #(e¥ -1)

4. TpoiiHoil UHTerpan J.J.J. dxdydz , rme o6nacts D orpanuvena moBepXHOCTIMMU:

x2+y2+22:4}

3z=x2+y?
paBeH:
167 _ 4r Or T
1) —;2) —:3) —;4) —
9 16 16 16

5. ITmomane Kycka napa6on01/ma 27 = X2 + y2 BBIPE3aHHOI'0 IMINHAPOM x° + y2 =1 pasna:
1) —(2ﬁ 1);2) 2 52D 3 2 S @248 221

6. Ecmn du = (2xy +l)dX+(X +3y° )dy,To u(X,y) umeer Bu:
Dulx,y)=xy+x+y*+C;2) u(x,y) =x’y*+x+y* +C;
) uXx,y) =Xy +x+ Yy +C; ) u(x,y) =xy+x*+y*+C

7. IInomane Gurypsl, orpaHUuYEHHON KPUBBIMHU y2 =2X u y2 = X paBHa:

1.2 2 1
1) —;2) =:;3) —;4) =
)3 )3 )9 )9



8. O6beM Tena, OrpaHUYEHHOTO TIOBEPXHOCTAMH Y = «/X, y= 2»\/; , X+2=4, z=0, pasen:

64 128 64 128
1) —:;2) —;3) —;4) —

13 13 15 15
9. Iomaap S yactu noBepxXHOCTH Mapadononga Z = XY, IpuHaAIEKaIIEH UIHHIPY X2+ y2 <R?
, paBHa:

27| e 27 3 T 3
1) | @+R*)?2-1};2) ——| @+ R*)2+1|;3) =| A+ R*)? -1|;

3| | 3 3

- L7

4) 2?” (1+R?)?2 -1

10. Tpoiinoii uHTErpa J.H (x* + y?)dxdydz, rae teno V orpasmueso miockoctsio Z =2 u napa-
v

0oJIONIOM 27 = X2 + y2 , paBeH:

32 16 16 8
1) —7;2) —x;3) —7x;4) —rx.
3 5 3 3

Tunosbie BApHAHTHI KOHTPOJIBbHBIX PadoT
JI51 oleHKH copMupoBaHHOCTH KomneTeHunid YK-1
KonTpoabsnas padora Nel

1. Haiitu Bce yacTHBIC IPOU3BOIHBIC IEPBOTO MOpsiAKa GpyHKIMH: Z = \/ sin 7Z(X2 + y2).
Z
2. Haiitu mpou3BOHBIC HESBHON (PYHKIINU B X’ = — touke Mo (1,1,2).

3. Jlnsa pynxiuu Z=2 — X — y‘°’ + 5X waitru dz, dZZ, d3z B Touke M (1,2).
0’z ot _ 0
oxoy oy

5. Haiitu yacTHbIe NPOU3BOHBIE CIOKHON GYHKINU Z = (COSW)UV , TIe

u=+x>+y,v=In(xy),w=x".

6. Haiitu skctpemymbl dynkmun Z=X—2Y +In/ x* + y2 + 3arctgy/x.

1Jis1 oneHKH cpopmupoBannoctu komnerenuuii [IKP-4

X
4. Tloka3aTh, uTo PyHKIHSA Z = — yIOBJIETBOPSAET PAaBEHCTBY X

KonTposbHnas paGora Ne2
3 3-y
1. VI3MeHUTb NOPSI0K UHTETPUPOBAHHS .[ dy .[ f(x, y)dx.
0 0

2. BBIUMCIHTS MIOMAIb GUIYPHI OTPAHUYEHHYIO IMHUAME Y = X, y° = 2X.
3. Beruucnuth miomaap (mepexos B mospHbIe KOOPAUHATH)

y2—2y+x2 =0,y —4y+x? =0, y =+/3%, y = X.
4, Haﬁ[[HTe O6TJGM TCJ1a, OrPAHUYCHHOTO ITOBCPXHOCTAMU

Z2=416—x*—-y?,6z=x"+Yy>.

KoHTpoabHbIe BOMPOCHI /IUIsl TPOMEKYTOUYHOI aTTecTannu (K IK3aMeHy)



Kon
Ne Bonpoc (popmupyemoi
KOMIICTCHIIUU
1 OyHKIMA HECKONBKUX IepeMEeHHBIX. JIMHHWS M TOBEpPXHOCTh ypoBHA. [Ipemenm M HempephIBHOCTH
YK-1
(YHKIMH HECKOJIBKHX TIEPEMEHHBIX.
2 Tonsitue yactHoi npousBoaHol. Juddepeniman GyHKINN HECKOIBKHX MIEPEMEHHBIX YCIOBHE (-
YK-1
(bepeHIpyeMOCTH.
3 JuddepeHmpyeMoCTh CI0KHOH QYHKINH. TIKP-4
4 WuBapuantHocTth hopMsl uddepeHinata nepporo nopsaKa GyHKIAN HECKOIbKUX MEPEMEHHBIX. TIKP-4
5 IIpoussoanas mo Hanpasnenuro. I'pagyent. TIKP-4
6 YacTHbIe TPOU3BOAHBIE BRICIIINX MOPSIKOB M UX HE3aBUCUMOCTh OT Topsiika i GhepeHIINpOBaHHS. TIKP-4
7 Juddepennnans! BEICIINX MTOPSIKOB. TIKP-4
8 ®Dopmyna Teiinopa a1 GyHKIUH HECKOIBKUX MEPEMEHHBIX. VK-1
9 Hesieubie ¢ynkumu. Teopema o cymectBoBanud u muddepeniupyemoctu uesiuoit ¢ynkiun (|
IIKP-4
9acTh).
10 Teopema o cymecTBoBanuM 1 auddepeHuupyemocty HessBHOH ¢ynkmu (11, 111 gacTs). VK-1
11 IlonaTus mMakcuMymMa W MHUHMMyMa (DYHKIMH HECKOJNBKHX IepeMeHHbIX. HeoOxommMmele ycimoBus
YK-1
SKCTpEMyMa.
12 JlocTaTtouHble ycI0BUs SKCTpEMyMa. YK-1
13 Ksanpupyemsie ¢urypsl. Kputepun kBanpupyemoctu. Kpusas mepst 0, e€ cBsI3b ¢ KBagpupyeMmo-
= . IIKP-4
ctbio0. [Imommans cnpsmisiemoit kpuBoit. KyOupyemeie Tena.
14 3agaun, NpUBOSIIUE K TOHITHIO TBOMHOTO MHTETpana. J|BOHHOI HHTErpal. VK-1
15 CBoifcTBa JBOMHOIO HUHTErpaa. TIKP-4
16 HHTerpupyeMocTb HelpepbIBHON QYHKIIH. TIKP-4
17 Brruncnenne 1BOWHOTO HHTETpaja B CIydae MPsMOYTOJIbHON 00IacTy. JIKP-4
18 Brrancnenne 1BOWHOTO HHTETpaja B Cly4ae KpUBOJIHMHEHHOI 00macTH. TIKP-4
19 3amaya o paboTe MIOCKOTO CHIOBOTO MOJist. KpUBOJIMHEHHBIN HHTETPAI. TIKP-4
20 CBoiicTBa KPHMBOJIMHEHHOTO HHTETpAIA. YK-1
21 Brrancnenne KpuBOJIMHEHHOTO HHTErpaa. JIKP-4
22 Dopmyna I'puna. (I 9acts) TIKP-4
23 ®opmyna I'puna. (Il vacts) TIKP-4
24 VYcnoBus He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpalia OT MyTH MHTETPUPOBaHUs. (HEOOXOIMMOCTD) VK-1
25 YcoBus HE3aBUCHMOCTH KPUBOJIHMHEHHOTO HHTETpalia OT IMyTH HHTEIPUPOBAHMS. (IOCTATOYHOCTD) VK-1
26 3aMeHa epeMEeHHOI! B IBOWHOM MHTETpaje. TIKP-4
27 JIBOItHOM MHTerpaJl B MOJIIPHBIX KOOPIUHATAX. TIKP-4
28 BeipaxkeHne IIonaay miockol (GUrypsl uepe3 HHTerpal 1o e€ KOHTYpY. ITIKP-4

6. YueOHO-MeTOAMYEeCKOEe M MH(pOPMALIMOHHOE 00ecnieyeHne TUCHHIIUHBI

a) OCHOBHasl JIMNTeparypa:

1. Bwunorpanora, U.A. Maremarnueckuii aHanu3 B 3a/1auax u ynpaxaeHusx: B 3-x 1. Tom 1:
JuddepenunanbHoe U HHTETpaIbHOE HCUUCIeHHe.: YueOHoe nocodue / Bunorpanosa U.A., OnexHuk
C.H,, CanoBHHUN B.A. - M.:MIHMO, 2017. - 412 c. - URL:
http://znanium.com/catalog/product/958691 (mara o6parenus 2.05.2019)

2. Ouxtenronsll, [.M. OcHOBBI MaremaTHdeckoro aHanmmusa. Yacte 1: yueOnux/ I'M. Oux-
teHroubll. — 11-e u3a. crep. — CII6: Jlans, 2019. — 444 ¢. — URL.: https://e.lanbook.com/book/112051
(mata oopamenus 2.05.2019)

3. ®uxtenronbi, ["M. OcHOBBI MaTeMaTHdeckoro aHanmmsza. Yacte 2: yueOnuk/ [.M. dux-



http://znanium.com/catalog/product/958691
https://e.lanbook.com/book/112051

teHroubll. — 10-e usn. crep. — CII6: Jlans, 2019. — 464 ¢. — URL: https://e.lanbook.com/book/115730
(maTa oopamenus 2.05.2019)

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. bepman, I'.H. CO0opHuUK 3a/1a4 110 KypCy MaTeMaTH4YeCKOro aHaim3a: yueonoe mocooue/ I'.H.
bepman. — 8-¢ m3n. crep. — CII6: Jlans, 2019. — 492 c. — URL: https://e.lanbook.com/book/111199
(mara obpamenus 2.05.2019)

2. bynaes, B.JI. Marematnueckuii ananu3. OyHKIIUA HECKOJBKUX IMEpEeMEHHBIX: yueOHuk/ B. 1.
bynae, M.S1. Slkyocon. — CII6: Jlans, 2017. — 456 c. — URL: https://e.lanbook.com/book/96244 (nara
obpamenus 2.05.2019)

3. Benauna, A.A. MateMaTuueckuii aHaJIM3 JUTsl TIeAaroroB: yuyeoHoe mocooue/ A.A. Bennuna,
I1.®. CepprokoB. — CraBpononbs: CI'TIM, 2017. — 104 c¢. — URL: https://e.lanbook.com/book/117654
(mara obpamenus 2.05.2019)

4, KamuteuH, A.C. Jlekiuu o matematndeckomy ananu3sy. Yacte I1I. Heonpenenenusiii unTe-
rpan: ydebnoe mocobue / A.C. KamutBun. — Jlunenk: Jlumeukwii I'TIY, 2017. — 64 c. — URL:
https://e.lanbook.com/book/111965 (nara obpamienus 2.05.2019)

5. KanutBun, A.C. Jleknuu no Matematudeckomy ananusy. Yacts [V. OmnpeneneHHbli nHTe-
rpan: yaeoHoe mocoome / A.C. Kamuteun. — Jlunenk: Jlumenkwit I'TTY, 2017. — 110 c¢. — URL:
https://e.lanbook.com/book/112020 (nata ooparienus 2.05.2019)

B) mporpamMmMHoe odecrieyenne 1 UHTepHeT-pecypcehl:
JluneH3noHHOE MporpamMmuoe odecrneueHue: Oneparmonnas cuctema Windows.
JIunensnonnoe nmporpammuoe obecreucaue: Microsoft Office.

Ilpogpeccuonanvuvie dazvl OAHHBIX U UHGOPMAUUOHHBIE CRPABOUHBLE CUCHIEMBL
Poccuiickuii muanexkc nayunoro nuruposanusi (PMHL), mmatdopma Elibrary: namuonanbHas
UHPOPMAIMOHHO-aHAIMTHYECKas cuctemMa. Ajnpec goctyna: http://elibrary.ru/project risc.asp

C60000H0 pacnpocmpanaemoe npozpammHuoe obecneuenue:
nporpammuoe ooecrnieueHue LibreOffice;
nporpaMmmHOe obecrieuenue Yandex Browser;

Dnekmponnvie OudIUOMEUHBIE CUCHEMbL U OUOIUOMEKU:

DnexkTpoHHas oubnmoreunas cucrema "Jlans" https://e.lanbook.com/

OnektponHas Oubnanoreunas cucrema "Koncynbrant crynenrta” http://www.studentlibrary.ru/
DnexkTpoHHas oubmmoreunas cucrema "FOpait"http://www.urait.ru/ebs

DJekTpoHHas OubimorevHas cucrema "Znanium" http://znanium.com/

dynnamentanbHas ouodaunoreka HHI'Y wwwe.lib.unn.ru/

Caiit 6ubmmorexn Apzamacckoro ¢mmmana HHI'Y. — Aapec nocryna: lib.arz.unn.ru

Pecypc «MaccoBble OTKpPBITBIE OHIANH-Kypchl Huxkeropoackoro yuusepcurera um. H.M. Jlo-
6aueBckoroy https://mooc.unn.ru/

[Topran «CoBpemenHass uudpoBas oOpa3oBarenbHas cpeaa Poccuiickoit deneparum»
https://online.edu.ru/public/promo

7. MaTtepuajibHO-TEXHHYECKOE o0ecrieueHne TUCUUTIITHHBI (MOTYJIA)

[ToMerieHust mpeacTaBIsAIOT co0OW ydeOHBbIE ayTUTOPUM JUISl MPOBENEHHUS y4eOHBIX 3aHSATHH,
MIPEelyCMOTPEHHBIX IPOrpaMMOii, OCHAIIEHHbIE 000PYA0BaHUEM U TEXHUYECKUMH CPEJICTBAMU 00yde-
HUS: HOYTOYK, IIPOEKTOP, IKpaH.

[TomemeHust 111 caMOCTOATENBHON pabOThl 00YYAIOIIMUXCS OCHAIIEHbI KOMITBIOTEPHOW TEXHU-
KOI ¢ BO3MOXKHOCTBIO TMOAKIIOUEHHS K ceTu VHTepHeT U obecreueHbl TOCTYIIOM B 3JIEKTPOHHYIO HH-
dhopmarmorHo-o6pazoBarenbHyto cpeay HHI'Y.


https://e.lanbook.com/book/115730
https://e.lanbook.com/book/111199
https://e.lanbook.com/book/96244
https://e.lanbook.com/book/117654
https://e.lanbook.com/book/111965
https://e.lanbook.com/book/112020
http://elibrary.ru/project_risc.asp
https://e.lanbook.com/
http://www.studentlibrary.ru/
http://www.urait.ru/ebs
http://znanium.com/
http://www.lib.unn.ru/
http://www.lib.unn.ru/
https://online.edu.ru/public/promo

[Iporpamma gucrumnael MaTeMaTHYeCKHH aHAJM3 COCTaBJIEHA B COOTBETCTBHH C 00Opa3oBa-
TeIBHBIM CcTaHAApTOM BhIcHiero obpazoanus (OC HHI'Y) no nanpaBnenuto moaroroBku 44.03.05
[Tenarornuyeckoe obpazoBanue (¢ AByMs Npo(UIsIMA NOArOTOBKK) (YpOBeHb OakanaBpuara) (IpuKa3s
HHI'Y ot 17.05.2023 roma Ne 06.49-04-0214/23)

ABTOp(BI):
K.IL.H., JOIIEHT Canranosa M.E.

Penenzent (b1):
K.IL.H., JJOLIEHT Hecrepoga JLIO.

Kadenpa maremaruku, Gpu3nku 1 UHHOPMATHKH
J.IL.H., TOLIEHT ®ponos 1.B.
[Tporpamma oo0peHa Ha 3aceaHuu MeToIn4YecKoi komuccnu ot 24.05.2023 rona, mpotokon Ne 5

IIpeacenarens MK (akynpTeTa ECTECTBEHHBIX U MATEMaTHYECKUX HAYK
K.I.H., JOLICHT Bononua A.M.

I1.6. a) COI'JTACOBAHO:

3aBeayomuii OudIMOTeKOM ®denoceeBa T.A.





