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1. HIOACHUTEJIBHASA 3AIIMCKA

HpeﬂMeTOM HU3YUYCHHA B paMKax HACTOAMICTO KypcCa ABJIAKOTCSA OCHOBHBIC IOHATHUA

MaTeMaTHYECKOI0 aHAJIN3a, UX CBOMCTBA U IPUMEHEHMS], @ UMEHHO:

MHOJKECTBO JICHCTBUTEIBHBIX YHCEIl, YUCIOBBIC ()YHKIIUU U UX CBOMCTBA;

Tpees YUCIOBOU MOCIEI0BATENLHOCTH, GYHKIIUU U UX CBOMCTBA;

HeTpepbIBHBIC (PYHKIIUN U UX CBOWCTBA;

MpOU3BOIHAS (PYHKIMH, €€ CBOWCTBA U IPUMEHEHUS;

HEoTpeieNIEHHbIC, ONpPECNEHHbIE MHTErpalibl OT (DYHKIHMH OJHOTO IEPEMEHHOTO, HX
CBOMCTBA U IPUMEHEHNS;

KpaTHbIE€ UHTETPaJibl, UX CBOWCTBA U PUMEHEHMUS;

YHCIIOBBIE U (PYHKIIMOHAJIBHBIE PSI/IbI, UX CBOWCTBA M MPUMEHEHUSI.

B »TOoM Kkypce Takxke ocyimiecTBiIseTcsl 000OIICHHE psifa TOHSATHH U METOJOB

KJIJACCMYECKOI'0 MAaTeMaTHYeCKOro aHajiu3a M Ha J3TOM OCHOBE CO3/IAIOTCS HOBBIE
OpUTMHAJbHBIE KOHCTPYKIIMU M METOJbI ucciaenaoBanus. [Ipu 3Tom uaen u MEeToasl TEOpUHU
GyHKIMNA JEHCTBUTENBHOTO MEPEMEHHOTO MO3BOJSIOT C €AUMHBIX MO3WIUNA TOJXOJUTH K
pEIIeHUIO0 3a/1a4 U3 Pa3HBIX Pa3eiOB MAaTEMATUKU U (DU3HUKH.

PaGouas mporpamma TUCIHUIUIMHBI COCTaBlieHa Ha OCHOBE yueOHoro miaHa 44.03.05

[lemarormdeckoe oOpaszoBanme 1o mpoduiusim Maremarnka, Muabopmatnka 2023 roma

HaydaJia moATOTOBKH.

2. IEPEYEHD IINTAHUPYEMBIX PE3YJIBbTATOB ObYYEHMUA 11O

JUCIHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH PE3YJIbTATAMMU

OCBOEHUS OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1 leau n3yyeHus1 QU CHUTLIMHBI

(bOpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ O IIOHATHUAX U METOJaX MAaTEMATHYCCKOI'O aHaJInu3a,
MECTO M POJIb MATEMATHYCCKOI'O aHaJIM3a B CUCTEMEC MaTEMATUYCCKHUX HAYK;
MIPHUIIOKCHNA MAaTEMATHYCCKOI'O aHalln3a B €CTCCTBCHHBIX HayKaXx;

IIPUIIOKCHU S MMOHATHHA MaTEMaTHYECKOTI0 aHaJIM3a B IIKOJHHOM KypC€ MaTC€MaTUKH.

2.2. 3a1a4u n3y4eHUus QU CHUTIIUHBI

2.3.

chopMupoOBaTh MPEJACTABICHUS 00 OCHOBHBIX MOHATHUSAX MAaTEMAaTHYECKOTO aHAIIM3a U
HUX CBOMCTBAX;

BbIPa0OTAaTh YMEHHUS U HABBIKU BBIUMCIICHUS MPENIENIOB, HAX0XKACHUS POU3BOIHBIX U
HWHTETPAJIOB, JI0KAa3aTEIbCTBA CBOMCTB U TEOPEM, OTHOCSIIUXCS K OCHOBHBIM MOHATHUSIM
MaTeMaTUYEeCKOro aHalu3a;

HAY4YUTh MPUMEHATH METOJAbl MATEMaTUYECKOIO aHaiau3a I pELIeHus 3ajady,
HaX0XJACHUS T€OMETPHUECKUX U (PU3UIECKUX BEIHUNH;

I03HAKOMUTBH C COBPEMEHHBIMU HAIIPABICHUSAMHU PA3BUTUS MAaTEMAaTHYECKOIO0 aHAIIN3a
U €r0 IPUJIOKECHUSIMU;

3HanuA M ymeHus oOydawmerocsi, (opmupyembie B pe3yJibTaTe OCBOCHHSA

AUCHUIIJIMHBI.

Hpouecc HU3YUCHU NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOIINUX KOMIIETEHIIMIA:



3HaHuA M yMeHuUs o0yuamouerocs, opMupyembie B pe3yJbTaTe 0CBOCHHSA

AUCHUTINHBI
Konsl

B pesyabTare nzyyeHusi AMCIHMILNIMHBI CTY/ACHT I0JDKeH 00J1a1aTh CJ1eTyHOIMHA

(popmupyemMbIX
KOMITICTeHIUSIMMU: .

KOMIIeTeHI Uil
IIpodeccuonanbubie komnerenuuu (I1K):
CrnocobeH ocBamBaTh W HCIOJB30BATh TEOPETUYECKHE 3HAHUA U I1K-1
MIPaKTUYECKUE YMEHMSI U HaBBIKM B IMPEIMETHOM 00JIaCTH MpU pELIEHUU
po(ecCHOHANBHBIX 33124

HH}IHKaTopr JOCTHKCHHUA KOMIIECTCHIIUN

Konu
HauMeHOBaHUE
KOMIIETECHIIUHN

HanmenoBanue HHAUWKATOpPa JOCTUKCHHUA KOMIICTCHIINN

[TK-1. Cnocoben
OCBauWBaTh U
WCII0JIb30BaTh
TEOPETUYCCKUE
3HAHUS U
MTPAKTUICCKHE
YMCHHUS ¥ HABBIKH B
NpeIMETHO N
obyactu mpu
pelieHun
pohecCHOHATBHBIX
3a/a4

K-1.1

3HAaeT CTPYKTYpY, COCTaB W JHJAKTUYCCKUE CJIWHHUIBI TPEIMETHOM
obnactu (TIpemno1aBaeMoro mpeamMeTa).

MK-12

YMeeT OCyIIeCTBIITE OTOOp y4eOHOTO CONEepXKaHWsl jIsi €ro peaym3aliid B
pazuHBIX (opMax 00ydeHws B cootBeTcTBHN ¢ TpeboBanmsivu GI'OC OO.
K-1.3

JlemoHCTpHUpYeT yMEeHHE pa3padaThiBaTh pa3iudHble (POPMBI y4eOHBIX
3aHSTHUM, TPUMEHSATh METOJIbI, IPUEMbI U TEXHOJOTHH OOy4eHHs, B TOM
yucie nHOPMAIIMOHHBIC.

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOM TIPOT' PAMMBI

HI/ICHI/IHHI/IHa «MaTeMaTHYEeCKUI aHaI13» OTHOCHUTCS K 0043aTeIbHOM YacTu y‘I€6HOFO

mwiana b1.0.07.04

IIpoepamma kypca npeononazaem Hanudue y cmyoeHmo8 3HaHuu no OUCYUNIUHAM
«AHaIUTHYECKAsi TEOMETPHUSI,
«JIunetinas anredpay.

Jucyunnunsl, 0na uzyuenus KOmopwvix HeoOXo00UMbl 3HAHUSL OAHHO20 KYPCA:
«dunddepeHunansHpie ypaBHEHUSY,
«Teopus BepOATHOCTEH U MaTeMaTHYeCKasi CTATUCTUKA»
«O6mmuit Kypc Gpuznxm»,
pas3aenbl TeOPeTUYECKO (PU3HKH, a TaKKe TUCHUILIMHBI 10 BBIOOPY CTYACHTa B 00JIacTH
TeOpeTUYeCKOi (PU3UKH, MPUKIATHON MaTeMaTHKH, METOJUKH MPEMNOIaBaHUs MaTEMaTHKHU B

HIKOJIC.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

Pasnen mucrumninHel Cemectp KonrakrHas [Ipome

pabota CPC | xyrouH
ast




panroHaIbHbIC
npoou. CBejieHue parMoHaIbHBIX
Npo0eii K MPOCTEUITNM.

Jexum | 113 aTTecra
u st
MoayJs 1. IloaroToBuTeILHbINM
Tema 1. MHoxecTBa 2 2
Tema 2.0OCHOBHbBIE TTOHATHUS U 2 2
3aKOHBI MATEMATUYECKOM JIOTHKH.
Tema 3. MeTobl 10Ka3aTeabCTBa 2 2
MaTEeMaTHYECKUX TEOPEM
Mopyas 2. BBenenue B aHaau3
Tema 4. [leficTBUTENbHBIC YHCIIA. 4 4
Tema 5. OyHKIHA. 2 2
Tema 6. Uncnosas 4 4
MOCIIEIOBATEIILHOCTD U €€ MpeJIelt.
Tema 7. beckoHeuHO MaJble U 2 2
0ecKOHEYHO OoJbIINe (PYHKIUH.
[Ipenen
byHKIINAN. DK3ame
Tema 8. Tabnuia 6eckoHeYHO 2 2 36 H
MajblX (QyHKUUN. 3amMeuyaTesIbHbIe 36
PEJICITBL.
Tema 9. HenpepriBHBIC 1 2 2
pa3pbIBHbBIE
byHKINH.
Tema 10. AcumTOTHI Tpaduka 2 2
byHKINH.
Tema 11. [TpousBoanas u 2 2
muddepennran GyHKIHHA
Tema 12. JluddepennmpoBanue 2 2
AJIEMEHTAPHBIX PYHKIUH.
Tema 13. OcHOBHBIE TEOPEMBI 2 2
muddepeHInaTbHOTO HCUNUCTICHUS.
Tema 14. ®opmyna Telnopa 2 2
Tema 15. VccnenoBanue QpyHkiumit 2 2
Tema 16. VccrnenoBanue GpyHKIUU U 2 2
noctpoeHue e€ rpaduka.
Hroro B 1 cemecTpe 36 36 36 36
Moayas 3. Heonpenenaénupii
HHTerpaJ
Tema 1. IlepoobOpa3zHas u 2 2
HEOIpEACIEHHBIN UHTETPall
Tema 2. MeTobl BEIYUCICHUS 2 2 3auér ¢
HEONpPeaeIEHHBIX UHTETPAJIOB. 36 | omenko
Tema 3. urterpupoBanue GyHKIUH, 2 2 .
COJIepIKalIUX KBaIPATHBIN TPEXUIICH "
Tema 4. IIpocreiinme 2 2




Tema S. Uuterpuposanue
panMoHaNbHBIX IpoOei

Tema 6. MurerpupoBanue
WppaMOHAIBHBIX (DYHKIIUH.

Tema 7. Unterpuposanue
TPUTOHOMETPUUECKUX U
TUIEepO0IMIeCKUX

GyHKIUH.

Mopayas 4. OnpeneéHHbIN HHTErpaJl
(unTerpan Pumana)

Tema 8. HauanbHble TOHATUS O
YUCJIOBBIX psJIax.

Tema 9. [TonoXUTENBHBIE YHCIIOBBIE
prJII)I Hu HpI/I3HaKI/I X CXOOAUMOCTU U
PacxoMMOCTH.

Tema 10. AGCOTIOTHO U YCIIOBHO
CXOJISTIIMECS] YACITOBBIC PSIJIBL.
[Ipuznaku JleitOuuna u AGens.

Tema 11. OnpeneneHHbIN HHTETPaAT
Pumana.

Tema 12. CBoiicTBa MHTErpasia
Pumana.

Tema 13. CymiecTBoBaHM€e
WHTerpaia
Pumana.

Tema 14. MeTo b1 BEIUMCICHUS
OTPENEIIEHHOTO UHTErpaa.

Tema 15. HecoOcTBeHHEBIE
HMHTETPAIbI.

Tema 16. ['eomeTpuyeckue
MIPUJIOKEHUSI OTIPEICIIEHHOTO
WHTErpasa.

Tema 17. Ouszndeckue TPUIOKECHUS
OTIPEIeIEHHOT0 UHTErpasa.

HToro Bo 2 cemecTpe

36

36

36

3a4ér ¢
OLICHKO

[

u

Mopnyas 5. InddepenuuanbHoe
HCYHUCJIeHHe PYHKIIUM MHOTHX
1epeMeHHBbIX

Tema 1. JlelictBurenbHas QyHKIUSA
HECKOJIBKUX ITEPEMEHHBIX

Tema 2. IIpenen, HeNpepbIBHOCTH U
YacTHbIE IPOU3BOIHBIE (PYHKIUH
MHOT'UX IIEPEMEHHBIX.

Tema 3. luddepennuponanue
CJIO>KHOM (DyHKIIUH.

Tema 4. JIuauu u nosepxHocTu
ypOBHsI PYHKIIMHU ABYX U TPEX

54




IIEPEMEHHBIX.

Tema 5. KacarenbpHas IJIOCKOCTb, 1 2
HOpMaJlb, IIPOU3BOIHAS IO
HaMpaBJICHUIO U TPATUCHT.
Tema 6. UacTHble IpoU3BOIHBIE U 1 2
mddepeHnnanbl BRICHIUX MOPSIKOB
Tema 7. Dxctpemym GyHKIUN 1 2
MHOTHX EPEMEHHBIX.
Tema 8. YcinoBHbIN 3KCTpeMyM 1 2
(YHKIIMM MHOTHX TIEPEMEHHBIX.
Monayab 6. UnTerpajabHoe HCUHCIeHHe 1 2
(GYHKIMH MHOTHX TepeMeHHbIX
Tema 9. JIBoitHOM MHTETpal. 1 2
Tema 10. Beruucnenne 1BoHHOTO 1 2
WHTETpaja
Tema 11. 3ameHa nepeMeHHBIX B 1 2
JIBOMTHOM MHTErpase.
Tema 12. TpoiiHo# uHTErpa. 1 2
Tema 13. Boruncnenue TpoiHOTo 1 2
MHTErpaia B JeKapTOBbIX
KOOpJIUHATaXx.
Tema 14. TpoiiHoit mHTErpan B 1 2
UMWIMHAPUYECKUX KOOPAUHATAX.
Tema 15. TpoiiHoi#t uHTErpan B 1 2
chepuyecKux KOOpAUHATAX.
Tema 16. 'eomeTpudeckue 1 2
MPUIIOAKEHUS TBOMHBIX U TPOUHBIX
WHTErpajioB.
Tema 17. ®duznueckue NPUIOKCHUS 1 2
JIBOMHBIX U TPOWHBIX UHTETPAJIOB. .
Hroro B 3 cemecTpe 18 36 54 3auér
Mopayasb 7. UnciioBbie psabl
Tema 1. UnciioBoi psi u ero 2 4
CXOJMMOCTb.
Tema 2. [TonoxxuTenbHbIe YUCIOBBIE 2 4
PAIBL. 36
Tema 3. 3HakoniepeMeHHBIE PSBIL. 2 4
54 | sk3ame
Monyas 8. ®yHKIIMOHAIBbHbIE
psabI H
Tema 4. OyHKIIMOHATIBHBIE 2 4
MOCIIEI0BATEIbHOCTH.
Tema 5. ®yHKIIMOHATBHBIE PSAABL. 2 4
Tema 6. CTenieHHbIE pABIL. 2 4




Tema 7. ®opmyna u psg Teitnopa. 2 4

Tema 8. Psaip1 Oypeoe. 4 8

Hroro B 4 cemecTpe 18 36 54 36

4.2. CopepskaHue JMCUHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Jlexuuu

Cemecmp 1
Moayas 1. IloaroroBUTEIbHBIN

Tema 1. MHOXecTBa

DneMeHThl TEOPUH MHOKeCTB. OCHOBHBIE TIOHATHUS, CUMBOJIMKA, IEHCTBUS Hal
MHOK€CTBaMHU U UX cBoiicTBa. [lonsTHEe QyHKIUY.

Tema 2. OCHOBHBIE IOHATHUS U 3aKOHBI MATEMATHYECKOM JOTUKHU

OneMeHThl MaTeMaTHIeCKOM JOTUKH. OCHOBHEIC IOHSITHS, CHMBOJINKA, ACHCTBUS HaJI
JIOTHYECKUMU (DYHKITASIMH.

Tema 3. MeToIb! JOKA3aTEILCTBA MATEMATHUECKUX TEOPEM

[Ipsimoit MeTo, METO MaTEMAaTHYECKOW HHAYKIIMA U METOI OT MTPOTUBOIIOJIOKHOTO
(IPOTHUBHOTO).

Monyasb 2. BBeneHue B aHAIM3

Tema 4. JlelicTBUTEIbHLIE YHCIIA

AKcroMaTH4YecKoe MOCTPOCHHE MHOKECTBA IEUCTBUTENbHBIX YKcel. JJuckpeTHbie, He
JMICKPETHBIE U CIJIOUIHBIE KJIACChl YHCIOBBIX MHOXKECTB. OrpaHUYeHHbIE U
HEOrpaHUYEHHbIE MHOKECTBA HA KOOPAWHATHOM mpsiMoi. CylliecTBOBaHHE KOHEYHOM
BepXHel (HIKHEN) rpaHu OTrPaHUYEeHHOTO CBEPXY (CHU3Y) HEMYCTOTO YHUCIOBOTO
MHO>KECTBA.

Tema 5. ®yHKIIMHK

Oynkuus. CrnocoObl 3amanus. O6IacTh onpeAencHUss U MHOKECTBO 3HAYCHUH (DYHKIIUU.
HeiictBus Han pynkuusmu. ['padux pynkuuu. Knaccuduxamus GpyHkumii.

Tema 6. YuciioBas noclie10BaTeIbHOCTE U €€ IIpenell

OcHoBHbIE TOHATHA. JleMCTBUS HaJ YHMCIOBBIMHU IIOCJIEA0BATEIBHOCTAMU. bBeCKOHEUHO
Majbple U OeckoHeuHO OonbliMe 4YHCIOBBIE MocienoBarenbHocTU. Ilpenmen. CroiicTBa
npezena.

Heonpenenénnoctu u cnocoObl MX packpbITHs. MeTOIbl BBIYUCICHUE TPEICIOB YHCIOBBIX
MOCJIEe10BATENLHOCTEN.

Tema 7. BeckoHeuno Maiibie U OeckoHeuHo OoJibline dyHkuuu. [Ipenen ¢dyHKIUU




Omnpenenennst 0ECKOHEYHO MaJIbIX U OECKOHEUHO OOJBIINX (PYHKIMHA B TOUYKE, MX CBOWCTBA.
[Ipenen pyHKIMH B TOYKE U €r0 CBOMCTBA.

Tema 8. Tabnuna 6ecKkOHEUHO MAJIBIX PVHKIMHI. 3aMeyareibHbIe OPeAebl

CpaBHeHue O€CKOHEYHO MaibIX. Tabinuia SKBUBAJEHTHBIX OECKOHEYHO MalblX M €€
IIPUMEHEHHMs TIPYU BBIYMCIICHMM IpenesoB. [IepBblii M BTOPOM 3aMedaTresbHbIE IPEACIIbI,
4HCIIO €.

Tema 9. HenpepblBHBIE U pa3pbIBHBIE DYHKIIUHU

HenpepriBHOCTh QyHKIIMU B TOuke. TOUKM pa3pbiBa U UX Kiaccudukanus. HermpepbIlBHOCT
cioxHOU (pyHKIMH. JIokanbHbIE U I100abHbIE CBOMCTBA HETIPEPHIBHBIX (PYHKIIUH.

Tema 10. AcumToThl rpaduka QVHKIIUHA

[Tonstue acumnroTsl. ['Oopu3oHTaNbHAsA, BEPTUKAIbHAS U HAKJIOHHAs aCUMITOTHI I'paduka
GyHKIUU.

Tema 11. [IpousBoanHas u muddepeHnran O VHEKINA

Hubdepenuupyemocts ¢yakiuu. I[lponsBomnas u mauddeperiuan. MexaHUYeCKUd |
reOMETPUYECKU  CMBICT  Mpou3BoAHOM u  auddepenunana.  HempeprBHOCTH

g depeHunpyeMoit GyHKIMH.
Tema 12. IuddbepeHIMPOBaHNE DIIEMEHTAPHBIX KU

[IpousBoiHbIE OCHOBHBIX I€MEHTAapHBIX PyHKUUN. [Ipon3BogHbIE OT THIIEPOOTMUECKUX
¢dbynakuumii. Tabnuma npousBoasbiX. [Ipon3BoaHbie U qudPepeHInanbl BRICIIUX TOPSIKOB.
MexaHW4eCKU CMBICT BTOPOM MPOU3BOTHOM.

Tema 13. OcHoBHEIE TeOpeEMBI TP DEPEHITHATBEHOIO NCUH CIIEHUS

Teopembl muddepennmansaoro ucumcienus. Teopema depma. Teopema Pomnsa. Teopema
Jlarpanxa. Teopema Komm. IIpaBumno Jlonutans.

Tema 14. ®opmyna Teiinopa

BriBoa hopmynel Tetimopa. @opmyina Teimopa 111 HEKOTOPBIX AJIEMEHTAPHBIX (YHKITUH.

Tema 15. MccienoBanue GyHKIAI

[Ipu3Haku MOCTOSIHCTBA W MOHOTOHHOCTH (YHKIMU Ha mpoMexyTke. JlokambHble H
rJI00aNbHBIE SKCTPEMYMBI (DYHKIIMU. ANTOPUTM HcCCenoBaHUS (YHKIUNA Ha JIOKaJIbHBIN
KCcTpeMyM. Breimykibsie u Borumyteie (yHkuumu. Touku mneperuba rpaduka ¢GyHKIHH.
ANropuT™ uccienoBaHus GYHKIUN Ha BBITYKIOCTb U BOTHYTOCTb.

Tema 16. MccienoBanre GyHKIMU U ITIOCTpOEHUE €8 rpaduka

HccnenoBanne ¢yHKIUU. Anroput™ uccienoBanus ¢yHkuuu. Iloctpoenue rpaduka
GyHKIHH.

Cemecmp 2
Monyas 3. HeonpenenéHHblii HHTErpaJ

Tema 1. [lepBooOpasHas U HeONPEIEAEHHBIN HHTErPAIT
8




[TepBooOpaznast u e€ cmoiicTBa. HeompeneneHHBII WHTErpani W €ro CBOICTBa. BbrIBOA
HamOOoJIee YaCTO BCTPEUAIOIIUXCS HHTErpaioB. TaOnudHbIe HHTETPaTbI.

Tema 2. MeT0IbI BEIYUCIEHUS HEOIPEAEIEHHBIX HHTEIPAJIOB

Mertoap! moaBeeHHs MO 3HAK AuGdepeHIana, moJACTaHOBKA WM 3aMeHa MEePEeMEHHON |
I10 YacCTsAM) U UX IPUMEHEHMUSL.

Tema 3. Marerpuposanne HYHKIMHA, COJlEpKANX KBAAPATHBIA TPEXWICH

Buner  ¢ysakumii. Bunmel  QyHknmii, coiepKamux —KBaApaTHBIA TPEXWIEH W WX
WHTETPUPOBAHUE.

Tema 4. [IpocTeitmume panmoHanbHbie ApoOu. CBeIeHNE PAIMOHAILHBIX IPOOEH K
MPOCTEUIITIHAM.
Bunasr npoGeii. Buasl mpocredmux panuoHaidbHBIX apoOei. CBeneHHE MPOU3BOJIBHBIX
paloHaIbHBIX Ipo0el K MpoCTeHInM.

Tema 5. MaterpupoBanue paloHaIbHBIX JIPpOOeH

ANTOpUTM MHTETPUPOBAHUS PALIMOHATIBHBIX APOOEH U ero MpUMEeHEHUs!.

Tema 6. MuTerprupoBanne HppavoOHAIbHBIX () VHKIIAH

WppatnmonanbHble QyHKIUU U METOIbI UX UHTETPUPOBAHUSL.

Tema 7. MaTerpupoBanne TPUTOHOMETPHUUECKNX U runepOoandeckux ¢ VHKINAH

Tpuronomerpuueckue GyHKIMH U UX UHTErpupoBanus. ['unepOonnyeckue GyHKIUU U UX
MHTErpUpOBaHUE.

Moayasb 4. Onpenenénnbiii muHTErpaj (uarerpaa Pumana).

Tema 8. HauanbHble DOHITHS O YUCIOBBIX PIIaX

IlonsTHE YHCIOBOTO pAaaa. CBsI3p C YHCIOBOM II0CIaCA0BATCIIbHOCTBIO. CXO,I[HH_II/IeCH u
pacxoaAamueca 4uCIOBBIC PAAbI. H606XO,I[I/IMBII7I IMIPU3HAK CXOJUMOCTH U C€ro CJICACTBHUA.
Cnoco0 CYMMHPOBAHU HpOCTCfII.HPIX YUCJIOBBIX PAOOB.

Tema 9. IToJI0KUTEIBLHBIC YUCIOBEIC PAJBI M IPU3HAKK X CXOAMMOCTH U PACXOJIMMOCTH

[lonoxwurensHble 4uCIOBbIe psanbl. [lpusHaku: cpaBHeHus, J[lamambepa wu Komm.
[IpuMeHeHus MPU3HAKOB K UCCIIEIOBAHUIO YHCIOBBIX PSIOB.

Tema 10. AOCOJIIOTHO M YCIIOBHO CXOJIIIIMECS YUCIOBBIE psiabl. [1pusHaku JleHOHuIa u
AoGeis.

3HaKomepeMeHHbIe YUCIOBbIe psnbl. [loHATHS aOCONMIOTHOW W YCIOBHOM CXOAMMOCTH.
[Ipu3nak cxoauMocTH AGers.

Tema 11. Oupenenennslii HHTErpaa Pumana

3anaun, IPUBOJAIINE K MOHIATHIO HHTerpasia Pumana. OmnpeneneHusiii unrerpan. Gopmyna
Herorona-JleitOauua.



Tema 12. CBoiicTBa narerpaisa Pumana

Wnterpana Pumana wu mnepBooOpasHas mnoabiHTerpadbHOi  ¢yHkumu. CBolicTBa
OIIPENEIEHHOTO UHTErpaa.

Tema 13. CyinectBoBanue nurerpaia Pumana

Kpurepuii n npusHaku CyiiecTBOBaHMs HHTErpasia Pumana.

Tema 14. MeTo 16l BEIUMCICHUS ONIPEASIEHHOT0 MHTErpajia

MeTo bl BBIYHCIIEHUS ONIPEIEeAEHHOIO HHTETpaa (MoACTaHOBKA, 3aMEHa IEPEMEHHON WIIn
MO/ICTAHOBKA U 10 YaCTsAM) U UX PUMEHEHUSI.

Tema 15. HecoOCTBEHHBIE HHTETPAJIEI

HecoOcTBeHHbIE MHTErpajgpl MEpBOro U BTOporo pojaoB. [lpusHaku cxoaumocTu
HECOOCTBEHHBIX UHTETPAJIOB.

Tema 16. 'eoMeTpruecKkre IPUIOKEHNS ONIPEAETIEHHOr0 MHTErpajia

Boruncnenue miomiaay miocko ¢GUrypbl B JAEKapTOBBIX U MOJSPHBIX KOOpJAMHATaxX W B
cllydae mapamMeTpuyeckoro 3ajaHus (yHKIMHU. Beluucienue JUIMHBI AyTU B JEKapTOBBIX U
MOJISIPHBIX KOOpPAMHATaX W B Cllydyae MapaMeTpHuecKoro 3agaHus ¢yHKuud. Boraucienue
oObema Tena BpalleHHs. BeluncieHue miomaau MoBEpXHOCTH Tella BpalleHUus. AJITOPUTM
F€OMETPHUYECKOrO MPUMEHEHUS ONPEAEIEHHOTO HHTETpaa.

Tema 17. Ousnueckre OPUIOKEHUS ONIPEASIEHHOI0 HHTErpajIa

Boruncnenue KoopauHATHI LEHTpPa TSHKECTH, MOMEHTOB MHEPLUHUU U pabOThl MEpEMEHHOMN
CWIBL.  AJNTOPUTM (PU3NYECKOTO MPUMEHEHHSI ONPEEIEHHOTO UHTErpaa.

Cemecmp 3

Monyas 5. InddepennuanbHoe ucuncjaenne PyHKIMHA MHOTHX IepeMeHHbIX

Tema 1. [efictBurenbuas ¢ YHKINSI MHOTHUX IIEPEMEHHBIX

JeiictButensHass (GYHKIHUSA HECKOJIbKUX JEHCTBUTENBHBIX IEPEMEHHBIX, €€ o001acTh
ompejieNieHuss W MHOXecTBO 3HaueHWil. ['paduk QyHKIMM [ABYX MEpeMEHHBIX B
KoopauHaTHOM cucteme OXYyZ.

Tema 2. Ilpesnen, HeNPEPLIBHOCTh U YACTHBIE IPOU3BO/IHBIE (DYHKIIMU MHOTHX I1€PEMEHHBIX.
[lonHoe mnpupamieHue W NONHBIA quddepeHnran (QyHKIMM MHOTHUX MEpEeMEHHBIX.
WuBapuanTHOCTH (hOpMBI OJTHOTO A depeHuana.

Tema 3. IuddepeHIMpPOBaHUEe CIOKHON HYHKIIUU

HuddepenuupoBanue  cinoxHod — QyHkiuu.  [loHaTHe  MONHON  TPOU3BOIHOM..
CymectBoBanue u auddepeHunpyeMocTb HeIBHOM (QyHKIIMH.

Tema 4. JIMHNY ¥ TIOBEPXHOCTH YPOBHS d)VHKHI/II/I JIBYX U TPEX IIEPEMEHHBIX.
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CocraBneHne ypaBHEHHUsS JTUHHM YPOBHSA (YHKLIUHU JIBYX IEPEMEHHBIX U TOBEPXHOCTH
ypoBHsI (DYHKIMHU TPEX MepeMeHHbIX. DU3NUeCKue HHTEPIPETAMH JIUHUN U MOBEPXHOCTEH
YPOBHSL.

Tema 5. KacarenapHas III0CKOCTb, HOPpMaJIb, IIPOU3BOIHAA 110 HAIIPABJICHUIO U TPAAUEHT

KacarennHas IIJIOCKOCTh, HOpMAJIb, ITPOU3BOAHAA 110 HAIIPABJICHUIO U I'PAIUCHT.

Tema 6. YacTtHbIe IPON3BOAHBIE U AU D EepEHIINANBI BBICIITUX HOPSIKOB

YacTHple NPOU3BOJAHBIE BBICIIMX MOPAAKOB. PaBEeHCTBO CMEIIAHHBIX MPOU3BOJHBIX.
Juddepenunans! BeicIUX nopsiakoB. @opmyna Telnopa A GyHKIMH IBYX TE€pEMEHHBIX.

Tema 7. DxcTpeMyM HVHKIIMA MHOTHX IIEPEMEHHBIX

JlokanbHpli W rI00anbHBIM AKcTpeMyM. Teopema Beepmirtpacca o  cylecTBOBaHUM
rJ100aIBHOTO SKCTpeMyMa B KoMrakre. HeoOxoimMble U 10CTaTOUHbIE YCIOBUS. AJITOPUTM
UCCleoBaHUs (PYHKIMM MHOTMX TEPEMEHHBIX Ha JIOKAJIbHBIM AKCTpEeMyM. AJNTOpUTM
UCCIeI0BaHUS (PYHKINU JBYX EPEMEHHBIX Ha rI00abHBII SKCTPEMYM B KOMITaKTe.

Tema 8. YcaoBHEIHN 3KCTpeMYM (HVHKIIMHM MHOTHX ITIEPEMEHHBIX

VYcnoBHblii 3kcTpeMyM. MeTo1 MHOKHUTEINEH Jlarpanxa.

Moayab 6. UHTerpanbHoe ucuncjiaenne GQyHKIUM MHOTHX NepeMeHHbIX

Tema 9. JIBoliHON MHTErpall

Onpenenenre U CBOKMCTBA ABOMHOIO HHTErpaia.

Tema 10. Belunciaenue ABOMHOr0 MHTErpaia.

Brrancienue I[BOﬁHOFO HHTErpajia B JACKAPTOBBIX KOOpJAMHATax. HNsmenenue nmopsAaaKa
HUHTCIPUPOBAHUA B I[BOI\/'IHOM HHTErpaje.

Tema 11. 3aMeHa nepeMeHHbBIX B IBOMHOM HHTErpaje

JIBOMHOW WHTErpall B TMOJSIPHBIX KOOpJAWHATAX. BbIUKCIEHHWE ABOWHOTO HHTErpaia B
MOJIAPHBIX KOOPAUHATAX.

Tema 12. TpoliHoii HHTErpaa

OHpeI[eJ'ICHI/IC TpOﬁHOFO HHTCrpaia, €ro CBOICTBa.

Tema 13. BorauciaeHre TpOMHOIO0 MHTETpaia B ICKAPTOBBIX KOOPAWHATAX.

CBeznieHne TPOMHOTO MHTErpaja K TPEXKPaTHOMY MHTErpaly MO MpaBUWIIbHOW 00JacTH U €ro
BBIYHCIICHUE.

Tema 14. TpoliHoii HHTErpaJI B IIHHIPHUECKUX KOOPANHATAX.
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BriBoa munuHapuyeckux koopauHaT. CBsA3b MEXKIY JIEKAPTOBBIMU M LWJIMHIPUYECKUMU
KoopauHaTamHu. SIkoOuaH mepexoa OT AeKapTOBBIX KOOPAUHAT K IIWIHHIPUYECKUM.

Tema 15. TpoitHO# nHTErpa B cPepUUYECKUX KOOPAUHATAX.

BeBon chepuuecknx koopauHat. CBsi3h MEXKIY JEKapTOBBIMH M CHEpUUIECKUMHU
KoopanHaTamH. SlkoOuaH mepexojia OT IeKapTOBBIX KOOPAMHAT K C(hepHIECKIM.

Tema 16. ['eoMeTprUecCKHe IIPUIIOKEHUS IBOWHBIX U TDOUHBIX HHTETPAJIOB

Boruucnenne 0ObEMOB TEn € MOMONIBIO JBOWMHOTO M TPOMHOro WHTErpaioB. Ilmomiaab
IJIaJIKOU IIOBEPXHOCTH.

Tema 17. Pusnueckre OPUIOKEHUS JIBOUHBIX Y TPOWUHBIX MHTErPAIOB

Brrunciaenue Maccel Tena u KOOpAWHAT HCHTPA TAKCCTH. Brrunciaenue pa6OTI:vI, MacCcChI T€J1a
1 KOOpAWHAT HCHTPA TAKCCTH.

Cemecmp 4
Moayas 7. UnciioBblie psiibl

Tema 1. YUncoBo# pAa ¥ €ro ¢X0AUMOCTD

YUucnoBo psi, €ro CXOAMMOCTh M CymMMa. YMHOXKEHHE psAna Ha uuciio. CloxeHue Hu
YMHOXEHHWE YHCIIOBBIX PsA0oB. HeoOXoauMblil mpu3Hak cXoAMMOCTH. ['apMOHUYECKH psijL.

Tema 2. I1o10KUTENLHBIE YUCIOBEIE PSIIBI

[Ipusznaku cpaBaenus, Jamambepa u Komm CcXOAMMOCTH TMOJOXHUTEIBHBIX PSIOB.
HNuTerpabHblil KpUTEpUA CXOTUMOCTH.

Tema 3. 3HaKonepeMeHHBIE PSIIBI

3HakoInepeMeHHbIE psiibl. AOCOTIOTHO M YCIOBHO CXOJSIIUECS PSIIbI.
3nakouepenyromecs psaasl. [Ipusnak JleiOHuIa 1151 3HaKOYEPEAYIOIIUXCS PSIOB.

Moayb 8. DyHKIMOHAIBbHBIE PAIbI

Tema 4. DyHKIMOHAIBHBIC IIOCIEJIOBATEILHOCTH

@OyHKIMOHANbHBIE TIOCIe0BaTeIbHOCTU. O6MacTh cXouMOCTH. PaBHOMEpHAs CXOIUMOCTh
GyHKIMOHATBHON NOCJIE0BATENBHOCTH. IIpenen PaBHOMEPHO cxoAsIencs
MOCIIEI0OBATEIbHOCTH  HENpepbIBHBIX  (pyHKuMiA. MHTerpupoBanHne (QyHKIHOHAIBHBIX
nocnenoBarenbHocTel. JnuddepenmpoBanre GyHKINOHAIBHBIX OCIE0BATEIBHOCTEH.

Tema 5. OVHKIIMOHAIBHBIE PSJIBI

OyHKiMOHanbHbIe  psigpl.  OOmacTth  cXOOUMMOCTH.  PaBHOMepHas  CXOJMMOCTb
¢ynkumonansHoro psga. llpusnak Beifepmtpacca. CymMMa paBHOMEPHO CXOSILErOCs
¢byHkumoHanbHOTO psifa. MHTerpupoBanie pyHKIMOHAIBHBIX psioB. JuddepenunpoBanue
(GYHKIMOHATBHBIX PS/IOB.

Tema 6. CTenieHHBIE PAOLI
12




Crenennsle psanel. Teopema AGensa. Paanyc M MHTEpBall CXOIMMOCTH CTEIEHHOIO PsiAa.
PaBHOMEpHast CXOIUMOCTH CTENEHHOTO psna. MuTterpupoBanue u audQepeHInpoBaHne
CTETIEHHBIX PS/I0B.

Tema 7. Dopmyina u paa Tensopa

TeopeMa 0 peACTaBICHUU OCTATOYHOTO WieHa psaaa Teinopa. Pa3noxeHne 31eMeHTapHbIX
(GyHKIUH B CTENIEHHOH psifl. BUHOMUANBHBIA psij.

Tema 8. Pagel @ypre

3ajaya pas3noxeHus (QyHKIUM B TpUTrOHOMETpudeckuil psa. OproroHajabHas cuctema
¢byukuuil. Pang @ypwe. Paznoxenue B pag @ypbe nepuoauueckoit pynkuuu. Pasnoxenue B
pan ®ypre Henepuoanyeckoil ¢yHknuu. CpoiicTBa KkodpuUIMEHTOB psina Dypbe.
CxonumocTs psiga @ypre B TOUKE.

IHIPAKTHYECKHE 3AHATHA
Cemecmp 1

Moayas 1. [loaroroButeabHbII
Tema 1. MHo:kecTBa
IIpakTHyeckoe 3ausaTue 1

Tema: «DmeMeHTHI TEOPUM MHOKECTB: CHMBOJIMKA, JIEHCTBHS HaJ MHOXKECTBAMH M UX
CBOMCTBa»

VYueOHbIE LIENH:

1. O0630p HAYAIBHBIX TIOHITHI TEOPUH MHOXKECTB.

2. HayduThCs BBIBOAUTH U MPUMEHSTH IEUCTBUS HaJ MHOKECTBAMMU.
OcCHOBHBIE TEPMHHBI U TIOHATHS:

1. MHOXkecCTBO.

2. CUMBOJIMKA TEOPUH MHOXECTB.

3. JleiicTBHS HaJ MHOKECTBAMU.

Tema 2. OcHOBHEBIE NOHATHS M 3aKOHLI MATEMATHYECKOM JJOTHKH.
IIpakTHyeckoe 3augarue 2
Tema: «OCHOBHBIE MOHATUSA U 3aKOHBI MATEMATUUYECKOU JIOTUKW

Y4eOHble 1eNnu:

1. OG30p OCHOBHBIX OIEpaIiii 1 3aKOHOB MAaTEMaTHIECKOM JIOTHKH.

2. HayuuTbcsi IpUMEHSTH JEHCTBUS 3aKOHBI MATEMATUYECKOM JIOTUKH.
OcHOBHBIE TEPMUHBI U TIOHSTHS:

1. Bricka3bIBaHUS.

2. Jlornyeckue qeHCTBUS.

3. [Ipenukartsi.

4, OcHOBHBIE 3aKOHBI MATEMATUYECKOH JIOTHKHU.

Tema 3. MeToabl 1 10Ka3aTEJILCTBA MATEMATHYECKUX TeOpeM
IIpakTH4Yeckoe 3anaTHE 3

Tema: «MeTodsl JOKa3aTeIbCTBA MAaTEMAaTHUSCKUX TCOPCM»

YyeOHEble LENH:
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1. O630p METO/I0B J10KA3aTENBCTBA MATEMATUIECKUX TEOPEM.

2. Hay4uuThbCsl IPUMEHSTH METOBI TP JOKA3aTEIbCTBE TEOPEM.
OcCHOBHBIEC TEPMHUHBI ¥ IOHATHS:

1. Ilpsamoit meton.

2. Meron MaTeMaTHYECKOW WHIYKIIHU.

3. MeTtox OT IPOTHUBOTIONOKHOTO.

Mopyas 2. BBeenue B aHaIM3.
Tema 4. [lelicTBUTE/IbHbIE YHCJIA.
IIpakTnyeckoe 3angaTHe 4

Tema: «JleiicTBUTENBHBIE YHCIIA: AKCMOMATHYECKAsI TEOPUS MHOKECTBA AEUCTBUTEIBHBIX
yrcen. CBONCTBA 1EHCTBUTENBHBIX YUCEI»

VYueOHBIC LIENH:
1. O630p akCHOM aKCMOMATUYECKOM TEOPUU MHOXKECTBA IEHCTBUTEIbHBIX YUCEIL.
2. HayunThCs BBIBOJUTH CBOMCTBA JIEUCTBUTEIbHBIX YUCET U3 AKCHOM.
OcHOBHBIE TEPMHUHBI U TTOHSATHUS
1. AkcoMa 1 aKCMOMaTUYECKNIT METO.I.
2. AxcnomaTH4decKasi TeOpHs MHOXKECTBA JICHCTBUTEIBHBIX YUCEIL.

IIpakTHyeckoe 3aHsATHE 5

Tema: «/leiicTBUTENBHBIE YUCTIA: MOJIYJIb ICUCTBUTENBHOTO uncia. OrpaHUYEHHbIE U
HEOTPpaHUYEHHBIE MHOXKECTBA JCHCTBUTEIBHBIX YHCE HAa KOOPAWHATHOM TMPSIMOM.
CymiecTBOBaHME TOYHOM BEpXHEH (HI)KHEHW) TpaHM OTPAHUYEHHOTO CBepXy (CHHU3Y)
YHCJIIOBOI'0 MHOKECTBAY

VYueOHbIE LIENH:
1. HayuuThCst BBIYUCISITH MOIYJTb JTIO0OTO JCHCTBUTEIHLHOTO YHCIIA.
2. HayuuThbCs UCOJIB30BATh CBOMCTBA MOTYJIA.
3. OnpenensaTh OrpaHUYCHHOCTh U HEOTPAHUUEHHOCTh YHCIIOBBIX MHOYKECTB.
4. HayuuThCsl BBIYUCIIATH TOUHBIE TPAHU YUCIIOBBIX MHOXKECTB.
OcCHOBHBIE TEPMHUHBI U TTOHATHUS
1. Moaynpb neiCTBUTEIILHOTO YKCIIa.
2. Orpann4eHHbIC U HEOTPAHUYCHHBIC YHUCIOBBIC MHOKECTBA.
3. TouHas BepXHssl M TOYHASI HUKHSIS TPAHKM YUCIIOBOTO MHOYKECTBA.

Tema 5. @yukuus

IpakTHyeckoe 3anaTHE 6

Tema: «Dyuxiusa. Crnoco6sl 3aganus. O01acTh onpeAeneHus 1 MHOXKECTBO 3HAUCHU I
byukuun. [eiictBus Han pyukiusamu. 'paduk dynkunuu. Knaccudukanus yHkunii»

VYuebHble Lenu:
1. U3yuuTs omnpenenenue GyHKIMU U €TO HHTEPIPETALUU KaK OTOOpaKEeHUSI.
2. HayuuTbcst HAX0IUTh 00J1aCTH OIpeIeNIEHUs] U MHOXKECTBA 3HAUEHUHN (QYHKIIHH.
3. HayuuThCst IpOU3BOAUTD JEUCTBUIN HAJl PYHKIHSAMH.
4. HayuuTbcsi CTPOUTH Tpa(UKH 3I€MEHTApHBIX (QYHKIIMHA.
OcHOBHBIE TEPMUHBI U TOHATHS
1. dyskIms.
2. O6nactp ornpeeneHust 1 MHOXKECTBO 3HaUYCHUH (DyHKIINU.
3. He#icTBust Haa QYHKIMAMU.

4. I'padux QyHKIHH.
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IIpakTuyeckoe 3ansirue 7
Tema: «®ynkuusa. Knaccupukanus QyHKIHii»

VueOHble nenu:
1. I3yunth KIacChl PyHKITHIA.
2. OnpenensTh NPUHAAICKHOCT AIEMEHTAapHbBIX (QYHKIUH K KJlaccaM.
OCHOBHBIEC TEPMHUHBI ¥ TOHATHUS
1. Knaccel GpyHKIMiA.
2. DneMeHTapHbIE PYHKITHH.
IIpakTnyeckoe 3angaTHE 8
Tema: «O0paTtHbIe GYyHKIUN»

VueOHble Lenu:
1. HayuuThCsl IpUMEHATH TEOPEMY O CYILIECTBOBAHUU OOpPaTHON (QYHKIIMH.
2. HayuuThcs MCHOIB30BaTh METOJT OOpaleHus: GyHKIUH.
3. Hayuutbcs oOpaiate 31eMeHTapHble PyHKIUU.
OCHOBHBIEC TEPMHUHBI ¥ TOHATHUS
1. OGparHble GyHKIMH.
2. Obpamnienne GyHKIUH.
3. OOparmeHne 1eMeHTapHBIX (HYHKIINH.
Tema 6. Ync/ioBasi 1oC/1€10BaTEILHOCTD U €€ Npeaest

IIpakTHyeckoe 3aHaTHE 9
Tema: «Heonpenen€HHOCTH U cIOCOOBI UX PACKPBITHUS MPU BBIUKUCICHUN MTPEIETIOB»

VYyeOHbIe 11e7H:
1. Hayunthcs kimaccuumupoBaTh TUITBI HEONPEISIEHHOCTEH.
2. I3yunTh criocoObI pacKpBITHsI HEOTIPEACIEHHOCTEH. .
OcHOBHbBIE TEPMUHBI U TOHITHS
1. Heonpenen€HHOCTH.
2. Knaccudukanus HeonpeaenéHHOCTEH.

Tema 7. beckoHeuHO MaJible U 0eCKOHeYHO OoJbiue pyHkuuu. [penen pynkuun
IIpakTnyeckoe 3ansaTue 10

Tema: «HucnoBas nociaen0BaTeIbHOCTh. beckoHeyHO Masible 1 OOJIBLINE YHCIOBbIE
MOCJIEIOBATEIbHOCTHU, HX CBOMCTBA»

Y4eOHble 1enu:

1. HayuuThCs MPOU3BOIUTD ACHCTBUS HaJ ITOCIICIOBATEIHLHOCTIMH.

2. Hayuutbcs mnpuMeHSTh OCCKOHEYHO  Mayible M OOJIBIIIME  YHUCIIOBBIE
[IOCJIEIOBATEILHOCTH U UX CBOMCTBA.
OcHOBHBIE TEPMUHBI U TTOHITHS

1. ITpenen yncioOBOM MOCIEOBATENFHOCTH.

2. beckoHeUHO Majas YMCI0Bas MOCIEI0BATEILHOCTb.

3. beckoHeyHO 0OIbIIas YUCIOBAS MOCIEN0BATEILHOCTD.

IIpakTnyeckoe 3auarue 11

Tema: «[Ipenen GyHKIIMH U €TO CBOICTBa»

VYyeOHEble LENH:
1. Hay4uuThCsl BBIYUCIATD MPEeIibl PYHKIMN B TOYKE 110 OMPEICICHHIO.
2. Hay4uuThCst BBIYUCIATH MPEeibl PYHKIIMN B TOYKE 110 CBOHCTBAM.
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OCHOBHBIEC TEPMHUHBI ¥ TOHATHUS
1. Ilpenen GpyHKIMH B TOUKE.
2. CBoiicTBa Mpeeios.

Tema 8. Taduna 0eckoHeuHO MaJbIX pyHKIUiA. 3aMedaTeIbHbIE Npeaebl.
IIpakTHyeckoe 3ansitue 12
Tema: «3ameuarenbHble IPEIEIbl M UX TPUMEHEHUS»

VYueOHbIe 1eIu:

1. HayuuThcs MCTIONB30BATh 3aMeYaTeNIbHBIC TIPEICIBl B PA3IMYHBIX (opMax.
OcHOBHBIE TEPMHUHBI U TTOHATHUS

1. IlepBolii 3amevaTenbHBIN TTpeIed.

2. Bropoii 3aMeuaTenbHBIN Mpeet.

3. Tpu hopMBI BTOPOTO 3aMEUaTEIILHOTO Tpe/Ieia.

IIpakTHyeckoe 3anarue 1 3

Tema: «Tabnuia F5KBUBaIEHTHBIX OECKOHEYHO MAJIbIX U €€ IPUMEHEHHE MTPH BHIYUCICHUU
IIPEJEIOB

VYyueOHble LenH:

1. I3yunth ciocoObl cpaBHEHUsT (QYHKIIHMA.

2. V3yunTh BBIBOJI SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

3. Hayuutbcs mnpuMeEHSTh TaOMUIly OSKBUBAJICHTHBIX OECKOHEYHO MallbIX MpHU
BBIYHCIICHUU MPEIEIIOB.
OcHOBHbBIE TEPMUHBI U TOHITUS

1. CpaBHeHHE QyHKIHIA.

2. DKBHUBAJICHTHBIC OECKOHEYHO MaJible ()YHKITUU B TOUKE.

Tembi 9, 10. HenpepbiBHBbIE U pa3pbIBHbIE PYHKIHH. ACHMITOTHI rpadpuka QyHKIMH.

IIpakTnyeckoe 3auarTue 14
Tema: «HenpepbiBHbIC U pa3pbiBHbIC QYHKIMH. HepephIBHOCTH CIIOKHON (PYHKITHH».

AcuMnToThl rpaduka GyHKIUH.

VY4eOHbIe 11eH:

1. Hayuntbces uccnenoBath (YHKIIMHM Ha HETIPEPHIBHOCTH B TOUKE.

2. HayuuThbcsi HAaXOAUTH TOUKH pa3pbiBa (PYHKIIUM.

3. M3yueHune nOKalbHBIX CBOMCTB HEMPEPHIBHBIX (DYHKIIUU.

4. HeripepbIBHOCTb CIOXKHOU (DYHKITHH.

5. Haxoxnenue HakJIOHHOM, TOPU30HTAILHON U BEPTUKAJILHOW aCUMIITOT.
OcHOBHBIE TEPMUHBI U TTOHITHS

1. HenpepbIBHOCT (DYHKIIMH B TOUKE.

2. Touku pa3psiBa.

3. HaknonHasi, TOpH30HTaIbHAs U BEpTUKATbHASI ACHMIITOTHI.

Tema 11-14. IlponsBoanas u quddepeHunan pyHkuuu.
JAudpepenuupoBanne 3JIeMEHTAPHBIX (PYyHKIUH
OcHoBHbIe Teopembl TH( PepeHINATEHOT0 HCYHCTCHUSA
®opmy.ia Teitopa
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IIpakTnyeckoe 3ansrue 15
Tema: «IIpousBogHast ¢pynkuuu B Touke. uddepenuupyemocts Gpynkiumu B Touke. Mx
TEOMETPUUYECKHUM U MEXaHU4ECKUH cMbIC. [IpoBeneHe KacaTeaIpHONM U HOPMAJIU K INIOCKOM
kpuBoi.  IIpom3BOJHBIE BBICIIUX MOPSIKOBY
VueOHble nenu:

1. Hayuntbcs HaxoauTh MPOU3BOIHBIE U qu(depeHInansl GyHKIUHA.

2. HayuuTbcsl COCTABIIATh ypaBHEHUS KacaTeIbHON M HOPMAJIU K TUIOCKON KPUBOM.

3. HayuuThCs BBIYHCISATH IPOU3BOIHBIE 2 — OT0 M 00Jiee MOPSAKOB.
OCHOBHBIEC TEPMHUHBI ¥ TOHATHUS

1. IIponsBoaHas (HyHKIUHU B TOUKE.

2. uddepenman GyHKINN B TOUKE.

3. KacarenbHas 1 HOpMaib KPUBOH.

4. [Tpon3BOIHBIC BBICIIHX TTOPSIIKOB.

Tema 15, 16. UccaenoBanue ¢pynknuii. HccaenoBanue GpyHKUIHii U OCTPOeHHE ee
rpaguxa.

IIpakTHyeckoe 3anaTHe 16
Tema: «MccnenoBanue GyHKIMM Ha JOKAIbHBIN U T7100adbHBINA 3KcTpeMyM. O0muit
QITOPUTM  HCCleIoBaHUe PYHKIUU U TIOCTpOeHue e€ rpaduxa»

VY4eOHbIe LenH:
1. Hayuuthcs uccnenoBath QyHKIUN Ha JIOKATbHBINA U II100aJIbHBIN 3KCTPEMYMBI.
2. HayunThcst IpUMEHATH OOIINI aITOPUTM HCCie0BaHue (GYyHKIIMH U TTOCTPOCHUS e
rpaduka.
OcHOBHbBIE TEPMUHBI U TOHITUS
1. JIokanbHBIN SKCTpEeMyM (PYHKITUH.
2. I'moGanbHbIN SKCTpeMyM (YHKITHH.

Cemecmp 2

MoavJasb 3. HeonpeaeeHHBIA MHTErpaJa

Tema 1. IlepBooOpa3Hasi u HeonpeaeJeHHbII HHTErPaJl

IpakTuyeckoe 3anaTHe 1

Tema: «I[lepBooOpa3Has U HeoNpeASNEHHBIM HHTErPaJl. METOAbl HHTETPUPOBAHUS
(monBeneHue moj 3HaK AuddepeHImana, MoJACTaHOBKA (WJIM 3aMeHa IEPEMEHHON) M 10
4acTsM) U UX IPUMEHEHUE»

Y4eOHble 1eNnu:

1. HayuuThCsi IPUMEHSATH METO/IbI ITOJIBEICHUS N0 3HAK nuddepeHIuana,
MOJICTAHOBKH (3aMEHBI IEPEMEHHON) U

0 YacTsIM.

OcHOBHBIE TEPMUHBI U TTOHITHS

1. Meroa nmoaBeneHus o 3HaK nuddepeHimana.

2. MeToJ1 TOJICTAaHOBKH (3aMEHBI IEPEMEHHO).

3. MeTo o 9acTsam.

Tema 2. MeToAbI BEIYUCIEHHUS HeOMpeeIeHHbIX HHTErpaJjioB.
IIpakTn4yeckoe 3augTue 2
Tema: «BriBo TaOMHUHBIX UHTETpaNOB. [IpuMeHeH e TaOTMYHBIX HHTETPATIOBY
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VYueOHble Lenu:

1. Hayuntbcs BBIBOIUTH TaOJMYHBIC HHTETPATIBL.

2. HayuuThCsi npUMEHEHNE TaOIMYHbIE HHTETPATIBL.
OCHOBHBIEC TEPMHUHBI ¥ TOHATHUS

1. TaGnuuHBIC UHTETPATTHI.

Tema 3. UnTerpupoBanue pyHKuMi, cogepKalux KBaIpaTHbIA Tpex4ieH.
IIpakTuyeckoe 3ansarue 3
Tema: «uTerpupoBanue GyHKINH, COACPIKANIMX KBAJAPATHBIN TPEXWICH»

VY4eOHble 1enu:
1. HayuuTtbcs MHTErpUpOBaTh PYHKLUHU, COJIEPKAIINE KBAAPAaTHbIE TPEXUIICHBI.
OcHOBHbBIE TEPMUHBI U TOHITUS
1. TaGnuuHbIE UHTETPAIBL.
2. Yetpipe BuAa GYHKINH, COACPIKAIINX KBAJAPATHBIN TPEXUICH.

Tema 4. [IpocTeiiune pauuoHanbHbIe ApooH. CBeleHUE PAITHOHAJBHBIX ApPo0eil K
NpocTeimum
IIpakTuyeckoe 3ansaTne 4

Tema: «IIpocteiimue paimonansHbie Apoou. CBeeHNe palluoHaAIbHBIX Apo0el K
MIPOCTEMIINM.

VY4eOHbIe 11€7H:

1. OG30p K1acCOB MPOCTEHUIITUX TPOOCH.

2. Hayunthcs paznarath paioHaIbHBIE IPOOH.

3. N3yuenne MeTOIOB CBEJICHUS PAIlMOHAIIBHBIX IPO0e K MPOCTEUIITUM.
OcHOBHbBIE TEPMUHBI U TIOHSTHS:

1. Knaccudukarumu npocTedmmx 1pooeii.

2. PaznoxeHnue parmoHaIbHOU ApoOU HA IPOCTEHIITHE.

Tema 5. UuTerpupoBanme paiuoHaJbLHbIX Apo0eii
IIpakTHYeckoe 3aHATHE S
Tema: «HTEerprpOBaHKe pallMOHATBHBIX APOOCH»

VYueOHble LeNH:

1. Hayuutbcst MHTETpUPOBATh MPOCTEHIIINE IPOOH.

2. Hay4uThCsl HHTEIPUPOBATh PAIMOHATIBHBIE IPOOCH.
OCHOBHBIC TEPMHUHBI ¥ IOHATHUS

1. MaTerpan ot palmoHaIbHBIX APOOCH.

Tema 6. UnTerpnpoBanue nppauuoHAJbLHbIX QyHKIMI
IIpakTnyeckoe 3ansaTne 6
Tema: «MHTerpupoBaHue HppalMOHAIbHBIX (QYHKIIUN»

VYueOHbIE LIENH:

1. Hayuutbcst MHTETpUPOBATh HPPAMOHATBHBIC (DYHKIIHH.
OCHOBHBIC TEPMHUHBI ¥ TIOHATHUS

2. HTerpaibl OT UPPAIIHOHATBHBIX ()YHKITHIA.
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Tema 7. UHTerpupoBaHue TPUrOHOMETPUYECKUX U rUniepOoInyecknx GyHKIi.
IIpakTHyeckoe 3anaTHE 7
Tema_: «HTErprpOBaHNE TPUTOHOMETPHUYECKUX U THIEPOOTNIECKUX (HYHKIIUN

VueOHble nenu:
1. Hayuntbcst MHTETpUpOBATH TPUTOHOMETPUYECKUE (PYHKITUH.
2. HayauThCsi MFHTETpHPOBATh THIIEPOOTNIECKUe PYHKITUH.
OCHOBHBIEC TEPMHUHBI ¥ TOHATHUS
1. laTerpansl OT TPUTOHOMETPUUECKUX (PYHKITHI.
2. HTerpansl OT rUnepOoIndecKux (pyHKITHIA.

Mopyas 4. Onpenenénnbiii nHTerpan (marerpaj Pumana)

Tema 8. HauajibHble MOHATHSA 0 YUCJIOBBIX PSAAX.
IIpakTHyeckoe 3ausaTne 8
Tema: «HauanbHble MOHATUSA O YUCIOBBIX PAIAX»
VYueOHBIC LIENH:
1. V3ydeHne Ha9aIbHBIX MIOHATHA O YUCIOBBIX psaax.
2. HayuuTbcst npUMEHSTh HEOOXOUMBINA MPU3HAK CXOJAUMOCTH U €0 CJIEICTBHUS.
3. HaxouTh CyMMBI IPOCTEMIIIUX YUCIOBBIX PSAOB MO OMIPEACIICHUIO.
OCHOBHBIE TEPMUHBI U TOHATHS
1. Heo6xo1MMBbIi IPU3HAK CXOTUMOCTH.
2. CyMMUpOBaHUE MPOCTEHIITNX YUCIOBBIX PSIOB.

Tema 9. Ilos10xkuTENBHBIE YMCJIOBBIE PSIJIbI U IPU3HAKHA UX CXOAUMOCTH U
PacxoauMOCTH.
IIpakTHyeckoe 3ausaTue 9

Tema: «[lonoKUTETbHBIC YUCTOBBIC PAJIBI U MPU3HAKU UX CXOJAUMOCTH U PACXOUMOCTH»

VYueOHbIE LIENH:

1. Hay4uThbcst Mccie1oBaTh MOJOKUTEIBHBIC YHCIOBBIC PSJIbI HA CXOAMMOCTD U
PacxoMMOCTb.

2. HayuuThCsl IpUMEHSATh MIPU3HAKU CXOJAMMOCTH M PACXOJIUMOCTH.
OCHOBHBIE TEPMHUHBI H TTOHATHS

1. TToJI0KUTEITBHBIC YHUCIIOBBIC PSIIBL.

2. [Ipu3Haku CXOAMMOCTH M PaCXOJAUMOCTH.

3. [Ipusnaku cpaBaenus, Janamoepa u Komn.

Tema 10. AGCOJIIOTHO U YCJIOBHO cxoAsmecs YncjaoBbie psiabl. [Ipusnakn JleiiOHuna
U AleJd.
IIpakTHyeckoe 3ansaTue 10

Tema: «AOCONIOTHO W YCIOBHO cXopsmiuecs 4ucioBble psabl. [lpusnaku JleiOHuma u
AoOensay

VYuebHble Lenu:
1. Hayuntbcs onpeaensTh aOCOMIOTHYIO U YCIOBHYIO CXOJMMOCTH YUCIOBBIX PSIJIOB.
2. Hayuuthcst npuMeHaTh npu3Haku Jleitonumna n Adens.
OCHOBHBIE TEPMHUHBI ¥ TOHATHUS
1. AGCONIOTHO U YCIIOBHO CXOJISIIIUECS YHCIIOBBIE PSIbIL.
2. IlpuzHaku cxoaumoctu JleitOnuna nu AGens.
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Tema 11. Onpenesnennsblii uHTerpajg Pumana.
IpakTnyeckoe 3anaTue 11
Tema: «OnpeneneHHblii nHTErpasl Pumana

VYueOHble Lenu:

1. U3y4enue 3a1a4, IPUBOASIINX K TOHITHIO HHTErpaia Pumana.

2. HayauThCs BBIYHCIATH HHTErpaibl o popmynne Herotona-JleitOnuma.
OCHOBHBIC TEPMHHBI ¥ IOHSATHS

1. TlonmHOE pa3dueHne OTpe3Ka.

2. Onpenenénnsplii uHTErpai Pumana Kak mpeaen 4rucioBOi MOCIeI0BaTEIbHOCTH UITH
CyMMa YHUCIIOBOTO psizia.

3. ®opmyna HeroTona-JleiibHuta.

Tema 12. CBoiicTBa nHTerpana Pumana.
IpakTnyeckoe 3ansaTHe 12
Tema: «CBoiicTBa U cyliecTBOBaHUE UHTErpaiia Pumanay»

VYueOHble Lenu:

1. I3yuenue cBoiicTB unTerpaita Pumana.

2. HayuuTbcst IpUMEHATH CBOMCTBA MHTErpaia Pumana.
OcHOBHbBIE TEPMUHBI U TOHITUS

1. CaoiicTBa nHTEerpana Pumana.

2. CymecTBoBaHus UHTEerpaisa Pumana.

Tema 13. CymecrBoBanue narerpaja Pumana.
IIpakTHyeckoe 3ausaTue 13
Tema: «MeTo1bl BEIYMCIEHU UHTETpalia Pumanay

VYueOHbIE LIENH:

1. HayunThbesl BEIYHCIATH UHTETpall PUMaHa ¢ MpUMEHESHHEM METOJI0B
MHTETPUPOBAHUS.
OCHOBHBIE TEPMHUHBI H TTOHATHS

1. MeTo1 10ICTAHOBKH B ONpPeACIEHHOM HHTErpalie.

2. MeToq 1o 9acTsM B OTPeeIEHHOM HHTErpaJie.

Tema 14. MeToabl BLIYUCIEHUS ONPeIeJIeHHOIr0 HHTEerpaJa
IIpakTHyeckoe 3anaTue 14
Tema: «HecoOCTBEeHHBIC HHTETPATIBD)

Y4eOHble 1enu:

1. Hayuutbcst BEIUMCIIATH HECOOCTBEHHBIC HHTETPAITBI IIEPBOTO M BTOPOTO POJIOB.
OCHOBHBIEC TEPMHUHBI M TTOHATHS

1. HecoOGcTBeHHBIE MHTETPAIIBI IEPBOTO POJIA.

2. HecoOcTBeHHBIE HHTETPAJIBI BTOPOTO POJIA.

Tema 15. HecoOcTBeHHBIC HHTEIPAJIbI
IIpakTnyeckoe 3ansarue 15
Tema_ «IIpu3Haku CXOIMMOCTH U PACXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB)

VYyeOHblE LEH:
1. HayuuThcs BccieoBaTh CXOAUMOCTh U PACXOIMMOCTh HECOOCTBEHHBIX HHTETPAIOB
MEPBOT0 M BTOPOTO POJIOB.
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OcHOBHbIE TEPMHUHBI U TIOHSATHSL:
1. Tlpu3HAKU CXOAUMOCTH U PACXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB MIEPBOTO POJIA.
2. [Ipu3Haku CXOQMMOCTH U PACXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB BTOPOTO POJIa.

Tema 16. 'eomeTprueckne NpUI0KeHHs OMpPeIeJIeHHOI0 HHTErpaJia
IIpakTnyeckoe 3auarue 16
Tema: «I'eomerpudeckne u (GU3MUECKUE TPHIIOKEHUS ONMPEACIEHHOTO HHTErPaIa

VueOHble nenu:
1. Hayuntbcst BEIYMCIATH TUIOIIAAN TUIOCKUX (BUTYP.
2. HayauThCsl BBIYMCIATH UIMH JYT TUIOCKOW KPUBOH.
3. HayauThCsl BBIYHCIATH IJIOMIA N TOBEPXHOCTH TeJla BPAIICHUSI.
4. HayuuTbCsl BBIYUCIATH OOBEMBI TEJT BpaILIEHUS.
5. HayunTbCst BBIUMCIISITD LIEHTP TAKECTH.
6. HayauThCsl BBIYHCISATH MOMEHTOB WHEPIINH.
7. HayunTbCs BBIUMCISTH pab0OTy IEPEMEHHOM CHIIBI.
OcCHOBHbBIE TEPMUHBI U TIOHSTHUS:
1. Ilnomans mockoi Gurypsl.
2. JliiiHa AyTH TI0CKOW KPUBOMA.
3. Iomaap MOBEPXHOCTH TeJIa BpAICHHSL.
4. O0bEM Tena BpalleHHsl.
5. LlenTp TsxKeCTH.
6. MOMEHT WHEPIIHH.
7. PaboTa mepeMeHHOM CHIIBI.

Cemecmp 3
Monyas 5. InddepennuanbHoe ucunciaenne GyHKIUNA MHOTUX MePeMeHHbIX
Tema 1. [leiicTBuTeJbHASE QYHKIIUA MHOTHX IlepeMEHHbIX

IIpakTHyeckoe 3auarue 1
Tema. OVHKIINI MHOTUX HEPEMEHHBIX

YyeOHEblE LIETHU:

1. U3yuenue obnactu onpeeseHusl 1 MHOKECTBA 3HAYeHUN (PYHKIIMM MHOTHX
MIEPEeMEHHBIX Ha MTPUMepax.

2. U3yuenue criocoba noctpoeHus rpaduka GyHKIHH B KOOPAUHATHOM
cucreme OXyz Ha nmpumepax.

OCHOBHBIEC TEPMHHBI Y TOHSATHS
1. OGnactp onpeneneHuss GyHKIUH MHOTHX ITEPEMEHHBIX.
2. MHOkecTBO 3HaYeHUH (YHKIIUM MHOTHX ITEPEMEHHBIX.
3. 'paduk GpyHKIMU ABYX NMEPEMEHHBIX.

Tema 2. IIpenen HenpepbIBHOCTH M YaCTHbIC NPOU3BOAHBIC (PYHKIIMH MHOTHX
nepeMeHHbIX.

IIpakTnyeckoe 3ansrue 2

Tema. IIpenien, HENPEPLIBHOCTD U YaCTHbBIE MPOU3BOAHBIE (DYHKIIMU MHOTHX I1€PEMEHHBIX

YyeOHEble LENH:
1. U3yyenue npenena GyHKIUH IBYX U TPEX MEPEMEHHBIX HA TPUMEPAX.
2. N3yueHne HenpepbIBHOCTH (DYHKIIMU JABYX U TPEX MEPEMEHHBIX HA MIPUMEPAX.
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3. M3y4yeHue 4acTHBIX MPOU3BOAHBIX (QYHKIIUH JIBYX U TPEX MEPEMEHHBIX Ha IPUMEpPaXx.
OCHOBHBIE TEPMUHBI U IOHSTHSA:

1. Ilpenen pyHKIMU ABYX U TPEX MEPEMEHHBIX.

2. HenpepbIBHOCTH IBYX M TPEX MEPEMEHHBIX.

3. HacTHble pou3BOAHBIC (DYHKIUU JABYX U TPEX NEPEMEHHBIX.

Tema 3. JINHNH U TIOBEPXHOCTH YPOBHSI (DYHKIHUM IBYX H TPeX MepeMeHHbIX.
IIpakTuyeckoe 3augrue 3
TeMa. .HI/IHI/H/I N ITIOBCPXHOCTHU YPOBHIA d)VHKIII/II/I JIABYX U TDéX IICPCMCHHBIX.

VueOHble nenu:

1. Hayuntbcst HaX0UTh JIMHUH YPOBHS (PYHKIIMH JIBYX MTEPEMEHHBIX.

2. HayauThCsi HAXOAUTH MOBEPXHOCTH YPOBHS (PYHKITUH TPEX TEPEMEHHBIX.

3. Hayautscs muddepeHpoBaTh GyHKINN ABYX U TPEX MEPEMEHHBIX.
OcCHOBHBIEC TEPMHUHBI ¥ IOHATHS:

1. Jluauu ypoBHS (QYHKIIMH IBYX IEPEMEHHBIX.

2. IloBepxHOCTH ypOBHS (DYHKIMH TPEX NEPEMEHHBIX.

3. IuddepeHurpyeMocTb QYHKINU IBYX U TPEX MEPEMEHHbIX.

Tema 4. ludpdepeHunpoBanue cia0xH0i GyHKuum.
IIpakTHyeckoe 3ausaTue 4
Tema. JluddepernmpoBanme ci10xHOH GYHKIINT

VYueOHble LeNH:
1. Hayuutbces nuddepeHnupoBaTh CI0XKHbBIE QYHKIIUH.
2 Hayunthcs quddepeHunpoBaTh HesIBHBIE (DYHKITUH.
3. HayunTbCst HAXOIUTH MOJIHBIE TPOU3BOIHBIE.
OcHOBHbBIE TEPMUHBI U TIOHSTHS:
1. ITomnsiii nuddepennman caoxHoi GyHKIIUN IBYX U TPEX MEPEMEHHBIX.
2. InddepeHimpoBanre HESIBHO 3aJaHHON (PYHKITUH.
3. [lonHas nmpousBogHas GYHKIUU JBYX U TPEX MEPEMEHHBIX.

Tema 5. KacaTesbHasi II0CKOCTb, HOPMAaJIb, IPOU3BO/IHAS 110 HATIPABJIEHUIO
rpajueHT.

IpakTHyeckoe 3aHATHE S

Tema. KacaTenbHas IJIOCKOCTb, HOpMaJib, IPOU3BOJIHAS [10 HAIPABJICHHUIO U TPAJIUEHT

Y4eOHble 1eNn:

1. U3yuenue criocoba cocTaBlieHUs] ypaBHEHHH KacaTeIbHOM MI0CKOCTH K MOBEPXHOCTH
Ha IpuMepax.

2. U3ydenue criocoba cocTaBiIeHHs ypaBHEHUH HOPMAIH K MOBEPXHOCTH HA MIPUMeEpax.

3. N3yuenue cnocoba Hax0KICHHsI IPOU3BOTHOM MO HAMIPABJICHUIO Ha MPUMEPAX.

4. Uzydenue crocoba MOCTpOEHUS TpaJueHTa PYHKIIMKA MHOTUX MIEPEMEHHBIX Ha
pUMeEpax.
OcHOBHBIE TEPMUHBI U TIOHSTHS:

1. YpaBHeHHE KacaTeNbHON TIOCKOCTH K TIOBEPXHOCTH.

2. YpaBHEHHE HOPMAJK K IOBEPXHOCTH.

3. [IpousBogHAS TIO HATIPABIICHUIO.

4. I'pagueHt.

Tema 6. YacTHble Npou3BoAHbIe U AM(PepeHnnaIbl BHICIIMX MOPSIKOB.
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IIpakTH4yeckoe 3aHsATHE 6.
Tema. YacTHBIC POUZBOIHBIC U I[I/I(b(ber)eHHI/IaHBI BBICHINUX IMMOPAAKOB

VueOHble nenu:

1. Hayuntbcs HaiiTH YacTHBIE IPOU3BOHBIE BTOPOTO MOPAIKA OT (PYHKIIMH JBYX U TPEX
NepEMEHHBIX.

2. Hayauthcst HailTH tuddepeHIraibsl BTOporo Nopsiika oT (PyHKIUU ABYX U TPEX
MepPEMEHHBIX.

3. Hayautscs ctpouts Gopmynst Teitnopa it GyHKINU ABYX IEPEMEHHBIX.
OCHOBHBIEC TEPMHUHBI ¥ TOHATHS:

1. YacTHbIe MPOU3BOIHBIE BTOPOTO MOPSI/IKA.

2. [Monwerit uddepeHIan BTOpOTo mopsIKa

3. ®opmyna Teitnopa st GYHKIHH IBYX MIEPEMEHHBIX.

Tema 7. JxcTpeMyM GYHKINIE MHOTHX MepPeMEeHHbIX
IIpakTHYeckoe 3aHsATHE [
Tema. DxcTpeMyM HYHKIIMH MHOTHX ITEPEMEHHBIX
VY4eOHble Lenu:

1. HayuuTbcs HAWMTH CTAIlMOHAPHBIE M KPUTHYECKUE TOUCK.

2. HayanThCsl HAWTH JIOKATBHBIN M TJI00ATBHBIA SKCTPEMYMEI.

3. HayuuThCs IPpUMEHSATHh HEOOXOIUMBIC U JOCTATOYHBIC YCIIOBHS.
OCHOBHBIE TEPMHUHBI U TTOHSTHUS

1. CranmioHapHbIe ¥ KPUTHYECKUE TOYKH (PYHKIIMH MHOTHUX TIEPEMEHHBIX.

2. JlokanbHBIN SKCTpeMyM (DYHKITUU IBYX U TPEX MEPEMEHHBIX.

3. I'moGanbHBIM 3KCTpeMyM (QYHKIIUH IBYX TIEPEMECHHBIX.

IIpakTHyeckoe 3aHATHE 8
Tema. [IpumeHeHune anropuT™Ma uccieqoBanus QYHKIMH 2-3 X IEPEMEHHBIX Ha JIOKATbHBIN
AKCTPEMYM.
VYueOHble LeNH:

1. U3yunTh anroput™ ucciienoBanust GyHKIUU 2-3-X MEPEMEHHBIX Ha JIOKAIbHBII
AKCTPEMYM Ha MmpuMepax.

2. I3yuuTh aaropuT™ UccienoBaHusl QYHKIIUU 2-X TIEPEMEHHBIX Ha TJ100aTbHBINA
AKCTPEMYM B KOMIIaKTe Ha IpUMepax.

3. HayuuTbcs npuMeHATh He0OXOMMBbIE U JOCTATOYHBIE YCIOBHSL.
OcHOBHbBIE TEPMUHBI U TIOHSTHUS:

1. CraunoHapHbie ¥ KPUTHYECKHUE TOUKU (PYHKIIMM MHOTHX EPEMEHHBIX.

2. JlokanbHbIi 3kcTpeMyM (YHKIUU ABYX U TPEX MEPEMEHHBIX.

3. 'mo6anbHBIN SKCTpeMyM (QYHKIIMU JBYX MEPEMEHHBIX B KOMIIAKTE.

Tema 8. YcaoBHbIil 3kcTpeMyM GYHKIIMM MHOTHX IIEPEMEHHbIX.
IIpakTHyeckoe 3ansaTue 9
Tema. YCIOBHBIN DKCTPEMYM (DYHKIIMHA MHOTHX ITIEPEMEHHBIX
VYueOHbIE LIENH:
1. U3yyeHue ycmoBHOIO 3KCTpEMyMa Ha IPUMEPAX.
2. Nzyuenue metona Jlarpanxka viccneoBanus (\YHKIIMHM HA YCIOBHBIM AKCTPEMYM Ha
npuMepax.
OCHOBHbIE TEPMHUHBI U TOHSTHUS:
1. YcnoBHBIN SKCTpEMyM.
2. Meton Jlarpanxa.
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MOI[yJ'IB 6. HHTel"paJ’leoe HCYHUCICHHuE (l)yHKIII/II/I MHOI'MX IIEPEMEHHBIX

Tema 9. /IBoiiHON MHTErpaJa
IIpakTnyeckoe 3ansaTue 10
Tema. J/[BoiiHOM HHTErpaa
VYueOHbIe 1eIu:
1. M3yueHue mMOCTPOCHUS WHTETPAITBHONH CYyMMBI JUIs (DYHKIIMU BYX TMEPEMEHHBIX Ha
npuMepax.
2. HayuuThCsi BBIBOJUTH CBOMCTBA JBOMHOTO MHTETPAJIA.
OcCHOBHBIE TEPMHUHBI U TTOHSATHUS:
1. /IBoiiHO#1 uHTETpAa.
2. CBolicTBa TBOWHOTO MHTErpaa.

Tema 10. BoiuncijieHue 1BOWHOI0 HHTErpaja
IpakTnyeckoe 3anaTue 11
Tema. BerunciieHre 1BOMHOTO MHTErpaja.
VYyeOHble Lenu:
1. Boruncnenue NBOMHBIX MHTETPAJIOB B IEKAPTOBBIX KOOpAMHATaX (0OIIMil ciayyaii).

2. Boluncnienue ABOWHBIX MHTETPAJIOB B AEKAPTOBBIX KOOPAMHATAX (COCTABHbBIE
obnactn).
OcHOBHbBIE TEPMUHBI U TOHSTHS

1. JIBoliHOM MHTErpan Kak HOBTOPHBIN HHTErpal.

2. 3meHeHue nopsijika UHTETPUPOBAHUS B IBOMHOM MHTErpaie.

Tema 11. 3ameHa nepeMeHHBIX B IBOMHOM UHTErpaJie
IIpakTHyeckoe 3anaTHE 12
Tema. 3amMeHa NEpEMEHHBIX B IBOMHOM HHTErpaJie
VYueOHble LenH:
1. HayuuTtbcs Mpou3BOAUTE 3aMEHY [IEPEMEHHBIX B IBOTHOM HHTETpase.
2. HayuuThCs BBIUMCIATH IBOMHOM MHTErpall B MOJIAPHBIX KOOPAUHATAX.
OcHOBHbBIE TEPMUHBI U TOHSATHS
1. 3ameHa nepeMeHHbIX B IBOTHOM UHTETpale.
2. JIBOMHOM MHTErpaj B MOJSPHBIX KOOPAUHATAX.

Tema 12. Tpoiinoii mHTErpas
IlpakTHyeckoe 3anaTHe 13
Tema. TpoliHOM HHTETpaAI
Y4eOHble 1enu:
1. M3yyeHne mocTpoeHUs] UHTErpaibHONH CyMMBbI Ui (GYHKIMH TPEX MEPEMEHHBIX Ha
npuMepax.
2. M3yueHue cBoOWCTBa TPOMHOTO UHTETpajIa Ha IPUMEPAX.
OCHOBHbIE TEPMHUHBI U TOHSATHS:
1. TpoiiHOM MHTETpAL
2. CBoiicTBa TPOWHOTO MHTErpaa.

Tema 13. BoiuncieHue TPOMHOI0 HHTErpajia B AeKAPTOBBIX KOOPAUHATAX
IIpakTnyeckoe 3ansarue 14
Tema. BerunciieHre TPOMHOIO MHTErpaia B IEKAPTOBLIX KOOPAMHATAX.
VYueOHble Lenu:

1. Beruucnenue TpoiHBIX HHTErPAIOB B IEKAPTOBBIX KOOpAMHATAX (00U ciydail) Ha
IIPUMEPAX.
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2. BolunciieHue TpOMHbBIX HHTErPajioB B JEKAPTOBBIX KOOPAUHATAX (COCTaBHbIE
o0acTi) Ha MpUMepax.
OCHOBHBIE TEPMUHBI U IOHSTHSA:

1. TpoliHoi HHTErpan KaKk HOBTOPHBIN UHTErpaJl.

Tema 14, 15. TpoiiHoil uWHTerpaJ B NHJIMHAPHYECKHX KoopAuHaTax. TpoiiHoi
HHTerpaJj B cpepruuecKuX KOOPAMHATAX.
IpakTnyeckoe 3ansarue 15
Tema: TpoitHOH MHTETpa B IMIMHAPHYECKUX U CHepUIECKIX KOOpAUHATAX
VueOHbIe nenu:

1. U3yunTh anroput™ 3aMeHbl IEPEMEHHBIX B TPOMHOM MHTErpajie Ha MpUMeEpPax.

2. VI3yuuTh criocobd HaxokAeHUs TkoOMaHa mpeoOpa3oBaHus Ha IpUMeEpax.

3. 3y4nTh aNropuT™ BBIUYMCIICHUS] TPOWHBIX HHTETPAJIOB B IMIHHIPUICCKUX
KOOpJUHAaTaXx.

4. 3y4uTh adrOpuTM BBIYMCIICHUS TPOMHBIX MHTETPAIOB B IMIMHIPUUECKUX
KOOpJUHAaTaXx.
OcHOBHBIE TEPMUHBI U TOHITUS

1. 3aMeHa mepeMeHHBIX B TPOMTHOM HHTETpaIe.

2. SlkoOuan mpeoOpa3zoBaHMUsL.

3. TpoiiHO¥# MHTETpa B IMIMHIAPUICCKAX KOOPIMHATAX.

4. TpoitHOI MHTETpaJI B LIWINHIPUYECKUX KOOpAUHATAX.

Tema 16, 17. I'eomeTpuyecKkre NPUIOKEHUS IBOWHBIX M TPOMHBIX HHTEIPAJIOB.
du3nyecKre NPUI0KEHUs TBOMHBIX M TPOHHBIX HHTErPAJIOB.
IIpakTHyeckoe 3anaTue 16
Tema: ['eomeTprudeckue u HU3HNUESCKUE TPHIIOKEHHUS JBOMHOTO U TPOWHOTO MHTETPAJIOB
VYueOHble LeNH:

1. Hayuutbcs BBIYUCIATD TUIOMIAAN TTIAAKUX TOBEPXHOCTEM.

2. HayauthCst BRIYUCISITE OOBEMBI.

3. HayunThCs BRIUMCIISATH KOOPAWHATHI EHTPA TSHKECTH.

4. HayuuThbCsl BBIYUCISATH MOMEHTHI HHEPLIHH.
OCHOBHBIE TEPMUHBI U ITOHATUSA:

1. 'eoMeTprueckoe MpuMEHEHUE ABOMHOTO UHTErpara.

2. 'eomeTpuyeckoe NpUMMEHEHUE TPOMHOTO UHTErpara.

3. ®dusznyeckue NPUMEHEHUs JBOMHOrO UHTErpaa.

4. ®uznyeckue NPUMEHEHUs TPOMHOTO UHTETpasa.

Cemecmp 4
Monayas 7. UucnoBbie psaabl

Tema 1. YUncs10Bo#i psii ¥ €ro CX0AUMOCTb.
IIpakTnyeckoe 3auaTue 1

Tema. HucnoBol ps U €ro CXOOAUMOCTh

VYueOHbIe 1eau:
1. 3ydenue apuMeTHIECKUX JICHCTBHUI HAJ/l YUCIOBBIMH PSIJIAMH HA TTPUMEPAX.
2. [TpumeHeHnE HEOOXOIUMOTO YCIIOBUS CXOIUMOCTH Ha TIpUMEpax.
OCHOBHbBIC TEPMUHBI ¥ TOHSTHUS:
1. Uucnosoi psia.
2. ApudMeTrueckue IeHCTBUS HaJl YUCIOBBIMH PSIIAMH.
3. CyMMa CXOJIAIIIEerocs YMCIOBOTO Psijia.
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IIpakTHYecKkoe 3aHATHE 2
Tema. HeoOxomuMblii MpA3HAK CXOUMOCTH U €TO CJICJICTBHS

VueOHble nenu:
1. Hayuutbcs npuMeHSITh HEOOXOAUMOE YCIOBHE CXOJUMOCTH.
2. HayauThCsi IPUMEHATH CIEICTBUS U3 HEOOXOJMMOTO YCIOBUSI.
OcCHOBHBIEC TEPMHUHBI ¥ IOHATHS:
1. HeoGxomumbIii IpU3HAK.
2. IloHsiTHE rapMOHUYECKOTO psja.

Tema 2. ITo10:KkUTEILHBIE YHCTOBBIE PSABI
IIpakTnyeckoe 3augrue 3

Tema. [10y10KUTENBHBIE YACITOBBIE PSJIbI

VY4eOHble LIenH:
1. Hayuutbcs nccine1oBaTh NOJOKUTENbHbBIE YHCIOBBIE PSAJIbl HA CXOAUMOCTD.
2. HayuuThCs MPUMEHSTh IPU3HAKKA CPABHECHHUSI TP PEIIICHHUH 33134,
OCHOBHBIE TEPMUHBI U TIOHATHS
1. ITonoXHUTENBHBIN YUCIIOBOM PSIA.
2. [Ipu3Haku CpaBHEHUS CXOJAMMOCTH U PACXOIUMOCTH.

IIpakTH4yeckoe 3ausaTue 4

Tema. [Ipu3naku J[amam6epa u Komm o cX0AMMOCTH U PaCXOUMOCTH TTOJIOKUTEITBHBIX
panoB. Pemenue 3a1ay.

VYueOHbIe LIENH:
1. Hayuutbkcs npuMeHsTh npu3Hak J[amamobepa.
2. Hayuutbcs npumMenats npusHak Kormm.
OcHOBHbBIE TEPMUHBI U TOHITUS
1. IIpu3Hak cxoauMOCTH U pacxoaumocTH Jlamamoepa.
2. [Ipuznak cxoaumoctu U pacxoaumoctu Komiu.

IIpakTH4yeckoe 3aHgTHe 5

Tema. Unterpanbubiii kpurepuid Kommu. Pemenue 3aay.

Y4eOHble 1eNnu:

1. HayuuThCs NOCTPOMUTH Ui JAHHOTO IIOJIOKUTENIBHOIO psiia HECOOCTBEHHBIN
UHTErpal.

2. Hayuutbcs wuccienoBaTb Ha CXOJUMOCTb M PacXOJMMOCTh psiia TNPH TOMOUIH
HECOOCTBEHHOTO MHTErpaja.
OcHOBHBIE TEPMUHBI U TOHATHS

1. HecoOCTBEeHHBIH HHTErpal.

2. NnTerpanbHblii kputepuit Komm.

Tema 3. 3HakonepeMeHHbIE PSIAbI.
IIpakTnyeckoe 3ansaTHE 6

Tema. 3HakonepeMeHHBIE PSIBI.
VYueOHble Lenu:
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1. HayauTbcst KOHCTPYHUPOBATH 3HAKOTIEPEMEHHBIE PSIIIBI.

2. HayauThcst onpenensiTh aOCOMOTHYIO CXOIUMOCTh pAa.

3. HayuuThcs onpenensTh YCIOBHYIO CXOIUMOCTD PSJia.
OCHOBHBIC TEPMUHBI U TIOHSTHS .

1. 3HaKonepeMeHHbIE YHCIIOBBIE PSI/IbL.

3. AGCOIIIOTHAS CXOIUMOCTbD.

4. YciaoBHasI CXOOUMOCTbD.

IIpakTH4yeckoe 3augrue 7

Tema. 3nakouepenyromuecs psanasl. [Ipusnak Jleibuuia as 3HaKOYEPEYIOIINXCS PSAIOB.
Pemenue 3agauy.

VY4eOHble LIenH:
1. HaydauThCsl KOHCTPYHPOBATh 3HAKOUEPEIYIOIIHECS PSIJIBL.
2. Hayuuthcs npuMeHsaTh TeopeMy JleiiOHuma.
OCHOBHBIE TEPMUHBI U TIOHSITHS
1. 3HakoyepeayrOIIecs YUCIOBBIE PSIJIbI.
2. Teopema JleiiOuutia.

Moayab 8. DyHKIMOHAJIbHBIE PAIbI

Tema 4. ®yHKUMOHAJIbHbIE MOCJIEI0BATEIbHOCTH
IIpakTHyeckoe 3ansaTHE 8
Tema. OyHKIIMOHATBHBIE MTOCIEIOBATEIBHOCTH

VYueOHbIE LIENH:

1. UccnenoBanre (pyHKIIMOHATBHBIX MTOCIEA0BATEILHOCTEH HA CXOIUMOCTb.

2. HccnemoBanme (QyHKIIMOHAIBHBIX IOCJIEIOBATEILHOCTEH HA PaBHOMEPHYIO
CXOJIUMOCTb.
OCHOBHBIE TEPMHUHBI U TTOHSATHUS .

1. ®yHKIIMOHATBHAS TTOCIIEI0BATEILHOCTD.

2. PaBHOMEpHasa CXOJUMOCTb.

IIpakTHyeckoe 3ausaTue 9

Tema. UnTerpupoBanue GyHKIMOHATBHBIX MOCIeq0BaTebHOCTEH. uddepenimpoBanme
(G yHKIIMOHATBHBIX TOCTeI0BaTeNbHOCTEH. Penenue 3aay.

Y4eOHble 1eNnu:

1. UccnenoBanue (hyHKIMOHAIBHBIX MOCIEAOBATEIBHOCTEH HA CXOIMMOCTH TOCHE €€
UHTETPUPOBAHUS.

2. HccnenoBanue (PyHKIMOHAJIBHBIX IMOCIEA0BATEIBHOCTEH Ha CXOAMMOCTH MOCiE €&
middepeHnpoBaHus.
OcCHOBHBIE TEPMHUHBI Y TOHATUS:

1. UnTerpupoBanue GyHKIMOHAIBHOMN MOCIEA0BATEILHOCTH.

2. luddepenurpoBanue GpyHKIMOHAIBHON NOCIEI0BATEIBHOCTH.
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Tema S. ®yHKIMOHAJIBHbIE PSAAbI

IpakTuyeckoe 3ansitue 10

Tema. @ynkunoHanbHble papl. O6nacTh 3aganus. [loToueuynast cxoaumMocCThb
(GYHKIMOHATIBHOTO pAIA.

VueOHble nenu:
1. HayuuThcs 3a1aTh ¥ ONPEAETATh 001acTh 3a1aHus PYHKIMOHAIBHOTO PAIa.
2. HayuuThcs ucciieoBath QyHKIMOHAJIBHBIE PSAbl HA IOTOYEYHYIO CXOIUMOCTb.
OCHOBHBIEC TEPMUHBI ¥ TTOHSTHUS:
1. @YyHKIIMOHATIBHBIN PSII.
2. IloToueuHas cx0IUMOCTb (PYHKIITMOHAIILHOTO psAA.

IIpakTnyeckoe 3ausarue 11

Tema. @yHkuMoOHaNbHBIE pAbl. PABHOMEpPHAs cX0AMMOCTh (QYHKIIMOHAIBHBIX PAIOB.
[Ipu3nak BeliepmTpacca 0 paBHOMEPHOU CXOAUMOCTH

VYyeOHble Lenu:

1. Hayuuthcs uccnenoBarh pyHKIMOHAIbHBIE Pl HA PABHOMEPHYIO CXOAUMOCTb.

2. Hayuuthcs mpuMeHaTh npu3Hak Beepiurpacca k nccienoBanuio GyHKIIMOHATBHBIX
PSAI0B Ha PaBHOMEPHYIO

CXOJUMOCTBb.

OCHOBHbBIE TEPMUHBI U TIOHSTHS:

1. PaBHOMEpHasA CXOAUMOCTb.

2. [lpusnak Beliepitpacca.

IIpakTHyeckoe 3anaTHE 12
Tema. MnTerpupoBanue GyHKIIMOHATBHBIX psAaoB. uddepennnpoBanne GyHKIHMOHATBHBIX
PAIOB.

VYueOHble LeNH:

1. HayuuThcst uccneoBath GyHKIMOHAIBHBIN PsiJI TIOCTIE €0 WHTETPUPOBAHHUS.

2. HayauThcs uccnnenoBarh (yHKIMOHAIBHBIN psijl ocie ero auddepeHnnpoBaHusl.
OCHOBHBIC TEPMUHBI ¥ TOHSTHS:

1. UaTerpupoBanus pyHKIMOHAIBHBIX PSIOB

2. InddepeniupoBanne GyHKIIHOHATHHBIX PSJIOB.

Tema 6. CTeneHHbIe PSAIbI.
IlpakTnyeckoe 3ansaTue 13
Tema. CrerneHHbBIC PAIBI
Y4eOHble 1eNnu:
1. Hayuutbcst 3aaBaTh CTEIIEHHOM psijl B 00IIEeM BUE U C LIEHTPOM B Touke 0.
2. HayuuTcs omnpenensarb pagdyc M HUHTEPBAI CXOAMMOCTH CTENEHHOIO psijia
F€OMETPHUUECKOU MPOTrPECCUn.
OCHOBHbIE TEPMUHBI U TOHSATHUS
1. CreneHHOM psiz.
2. Pagnyc cX0JIMMOCTH CTENIEHHOTO psija.
3. MHTepBa cXOAMMOCTH CTETIEHHOTO PA/a.

IIpakTHyeckoe 3ausaTue 14
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Tema. Teopema AGersi. BRIYUCIICHUE pajilyca M HHTEPBAJIA CXOJMMOCTH CTEIICHHOTO PsJia.
Pemenue 3a71a4.

VueOHble nenu:

1. Hayuutscs copmynupoBats Teopemy Abens B IByX Gopmax.

2. HayunTcst BBIMMCIATH panyC U HHTEPBAJ CXOJUMOCTH CTETICHHOTO PsIAa.
OcHOBHBIEC TEPMHUHBI ¥ IOHATHS:

1. Teopema AGers.

2. @OpMyIIBI UTS payca CXOJUMOCTH CTEIICHHOTO Psijia.

3. ®opmyna Ui HHTEpBaIa CXOAUMOCTH CTETIEHHOTO Psfa.

Tema 7. ®@opmyaa u psj Teitsopa.
IpakTHyeckoe 3ansaTHE 15

Tema. Psapg Teiinopa

VueOHble Lenu:
1. Hayuuthcs chopmynupoBath TeopeMy Teinopa Juist 3a1aHHON (GYHKINH.
2. HayuuTcst npUMEHSTh U BEIYUCIATH K03 uirenTs! pana Telnopa.
3. Hayuuthcs pa3inoxuTh daeMeHTapHbie PyHKInu b1 psjg Teitnopa.
OCHOBHbBIE TEPMUHBI U IOHSTHS:
1. Teopema Teitnopa.
2. ®opmMynsl U1t BEIYUCIIEHUS KOdhPuipenTo psaa Teinopa.

Tema 8. Paabl @ypbe
IIpakTHyeckoe 3ausaTue 16
Tema. Psgsr Oypre

VYueOHble LeNH:

1. 3HaKOMCTBO C OPTOTOHAJIBLHON CUCTEMOU (PYHKITHIA.

2. Hayunthcst onpenensath koddduiuenTsl psana Oypobe.

3. Hayuutbcs onpenensats psag @ypbe Mo OpTOroHaIbHON cucTeMe (PyHKITHIA.
OcHOBHbBIE TEPMUHBI U TIOHSTHUS:

1. OproronanpHas cucrema (QyHKITUH.

1. Pag @ypee.

2. Kosddunuentsr Oypoe.

IIpakTnyeckoe 3ausarue 17

Tema. Paznosxxenue B psn @ypre nepruoauueckoit u Hernepuoandeckoit pyHkuu. CoicTBa
ko3 duunenToB psna Pypse. Cxonumocts paga Pypbe B TOUKE.

VYuebHble Lenu:
1. HayuuThCst pa3inokuTh nepuoudeckue GyHKuu B psja Oypee.
2. Hayuutbcs pasznoXuTh Henepuoauueckue GyHkuu B psijg Oypee.
3. HayuuThcs uccnenoBarh cxoAuMocTh paga dypbe B TOUKE.
OcCHOBHBIE TEPMUHBI 1 TOHATHS:
1. Psag @ypee.
2. Koapduuuentsr Dypoe.
3. CxonuMmocTs psaga dypre B TOUKE.
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5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIS1
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINUXCS O JACHUILINHE

1. lMankun, A.C. 3aaun ¢ pelIeHUsIMU 110 BbICILIEH MaTEMaTUKE, TEOPUU BEPOSTHOCTEH,
MaTeMaTHYECKOH CTaTUCTUKE, MaTEMaTUYECKOMY IIPOTPAMMHUPOBAHHIO: YueOHOE
nocodue / A.C. lllankun, B.A. ankuH. - 8-¢ u3n. - Mocksa: M3narenscko-Topropast
koprnopauus «Jlamkos u K°», 2017.

URL.: http://biblioclub.ru/index.php?page=book&id=450779

2. beixoBa O.H. Teopust GyHKIMI IeHCTBUTEIBHOTO TEpeMEeHHOr0: YuebHoe nmocooue /
O.H. brikosa, C.}O. Konsrun, b.H. Kykymkua.— M.: KYPC: HULl UHD®PA-M, 2016.-196¢
-ISBN 978 -5-905554-21-6 ; To e [DaeKTpOHHBIN pecypc]-

- Pesxxum nocrymna: http://znanium.com/catalog/product/543159

3. llla6ynun, M.U. Teopus pynkuuii komiiekcHoro nepemensoro / M.U. 11laOynun,
10.B. Cumopos. - 3-¢ m3j., uchp. u jo1r. (311.). - Mocksa : BUHOM. Jlabopartopus 3HaHUH,
2016. - 303 c. - (Texamueckuii yauepcurer). - - ISBN 978-5-93208-209-6 ; To xe
[DnexTpoHHBIN pecypc].

- URL: http://biblioclub.ru/index.php?page=book&id=214148

BrimosiHeHue 1I000T0 BUIa CaMOCTOSTEIIEHON pabOThI MPEIIToIaracT MPOXOKICHHE
CTYJCHTAMH CJICTYIOIINX ATAIOB:

-OIpeJIeIICHHE [IEeTTN CAaMOCTOSITeITLHOU PabOTHI;

-KOHKPETH3AIUs TT03HABATEILHOH (TIPOOJIEMHON WIM TPAKTUYECKOMN) 3a1a4H;

-CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITENIbHONH padOTe MO PEUICHHUIO TTOCTaBICHHOMN
WJTU BEIOpAHHOM 3a1a4H;

-BBIOOP aJC€KBATHOTO CIOCO0a NEWCTBHH, BEAYIIErO K PEIICHHUIO 3a1avd (BBIOOD
MyTeH U CPENCTB VIS €€ PEIICHHS);

-IUITAaHUPOBaHUE  (CaMOCTOSTENIBHO  HMJIM  C  TIOMOIIBIO  TIPEnojaBaTelis)
CaMOCTOSITEIIbHOM PabOTHI IO PEIICHHIO 3a]1a49H;

-peanm3anus MporpaMMbl BHITTOJHEHHS CAMOCTOSATEILHOW PaOOTHI.

CamocrostenbHas paboTa CTyJICHTOB BKIIIOYAET B ce0sL:

-[IOATOTOBKY K ayAUTOPHBIM 3aHATUAM (JEKLMSM, IPAKTUYECKUM U J1a00paTOpHBIM
paboTaM U Jip.) U BBINOJIHEHUE COOTBETCTBYIOLUX 3aJaHUM;

-CaMOCTOSITENIbHYI0 pPabOTy HaJX OTIEJbHbIMH TE€MaMH Y4YeOHbIX JMCLUUIUINH B
COOTBETCTBUH C y4eOHO-TeMaTUYECKMMH IUIaHAMU;

-HanucaHue pedeparos, JOKIAI0B, 3CCE;

-[IOATOTOBKY KO BCEM BHJAaM MPAKTHUKU M BBIIOJHEHHUE HPEIYCMOTPEHHBIX HMHU
3aJIaHuM;

-BBINIOJIHEHUE TUCbMEHHBIX KOHTPOJIbHBIX U KyPCOBBIX padoT;

-MIOATOTOBKY KO BCEM BHJAM KOHTPOJBbHBIX HCHBITAHUH, B TOM 4HCIE K
KOMIUIEKCHBIM 9K3aMEeHaM U 3aueTaM;

-MIOATOTOBKY K MTOTOBOW TOCYJApCTBEHHOI aTTecTaluy, B TOM YHUCIIE BBINOJHEHHE
BBIMMYCKHON KBaIM(PUKALMOHHOM paboTHI;

-paboTy B CTY/IEHUECKUX HAyYHBIX OOIIECTBAX, KPYKKaX, CEMUHApax U Jp.;

-ydacTue B pabote (aKyabTaTUBOB, CIIELICEMUHAPOB M T.IL.;

-y4acTHe B Hay4YHOU M HayYHO-METOAMUYECKON paboTe Kaderpsl;

-ydacTHE€ B HAy4YHbIX M HAyYHO-TIPAKTHUECKHX KOH(EpEeHIUsIX, CeMHHapax,
KOHT'pEeCCax U T.IL.;

-Ipyrue BUJBl JAEATENbHOCTH, OpraHU3yeMOM M  OCYIIECTBISEMOH BY30M,
baxkynbTeTOM M Kadeapoil.
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BeimosiHeHne  3aaHMii  CaMOCTOSTENBHOW pPabOTBI 1O HW3YYEHHUI0  Y4eOHOM
muciuiuinabl - «TeopeTnyeckue OCHOBBI  (DM3MUYECKOTO 3HAHUS) TO3BOJIIET CBS3ATh
MOJTy4EHHBIC 3HAHMS C JalTbHEHIIIeH MpodecCnOHABHOM IeATeTbHOCTRI0 00YJIarOIIHXCS.

3aganus VIS OPraHU3aL UM CAMOCTOSTEJIbLHOM padoThI

Cemecmp 1
Bapmuant 1
2
. n°+2
1. JlokasaTs, 4TO MOCIEOBATENBHOCTS {X, | MMEET KOHEUHBIN mpesen X, = ———.
3n° -1
2. a) Jloka3aTh, TNOJB3YyiCh  ONpeleleHHeM TMpejena MOCIeJOBATENBHOCTH, YTO
. 4n
lim =2.
n—e 20 +1

Haiitu N, ecmn ¢ =0,01.

0) JlokazaTh, MOJIB3YSACH ONpECIICHUEM TIpeeia GyHKIIH, YTO Iiml (2x* +x) = 3.
X—
3. BeruncnuTe npeaensi:
8x° —3x* +9 o X=2 : . sin X —CoS X
Iim ——— ., 6 ———, B) lim 5xctg(3x), r) lim w
x>0 2%5 4+ 2x2 +5° x>2 \J2X — 2 x>0 H% 1-tg°x

2 fim \/n2+1+x/ﬁ
e 4fnfinon

Bapuant 2
. 2n
1. ﬂOKaBaTI), YTO IIOCJIICA0BATCIIBHOCTH {xn} HNMECT KOHCUHBIU MMPEACT, €CIIN Xn = 1 .
n° +
2. a) IIOKaBaTB, IMOJIb3YyAChb ONpCACIICHUEM IIpEaAcia IMOCICA0BATCIIBHOCTH, 4YTO
lim n 1
e2n-1 2
Haiitu N, ecmn & =0,01.
X+1
0) JlokazaTb, MOJIb3YACH ONpeAeNieHuEM npeena GyHKIUU, YTO I|m ﬂ
X
3. BBIYUCIUTD NPEEb:
COS ——sin —
o x® +1 V2+x-3 . arcsin( 3x)
a) lm ——, ©6) lim , B) im ———= 1) lim
xoe 2%3 4 o1 X—7 x>0 5X Hg COS X
n) lim(yn(n+1) —n).
n—oo
Bapuanr 3
. 3"+1
1. Z[OKEB&TB, YTO IMOCJI€A0BATCIbHOCTD {xn} HMECT KOHCUHBIN IMPEACII, CCIIN Xn = 3n .
2. a) I[OKBB&TB MOJIb3YSCh ONpCACIICHUCM TIpCACiIa IOCICA0BATCIIBHOCTU, YTO

lim (2——) 2.

n—o
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Haiitu N, ecu ¢ =0,01.

X
6) Jloxa3aTh, OJB3YyACH ONpEIEICHUEM npeiena GyHKIUH, YTO I| n 3" 2.
3. BoruncauTh npeaens:
3x* +x* -6 5X . 1-c0s2X
a) Im —————, 6) Im —— -

, B) im ——— ) i -
xon 2 —X 42 x>0 «/1+3 —1° 7 oovarctg(x)” x>0 xsin x

¥n? +n

a)  lim
o N42
Bapuanr 4
. 1
1. JlokasaTb, YTO MOCIIE0BATENBHOCTD {xn} ¥MeeT KOHEYHBIN Ipeen, ecmm X, =1— o
2. a) Jlokaszarh, MOJIb3YACH OTpe/ie/IeHHEM Tpejesia  IMOCIe0BaATEIbHOCTH, YTO
flim (—) 2.
nN—oo n +
Haiitn N, ecmn ¢ =0,01.
6) Jloka3aTh, HOJIB3ysCh ONpeeNeHneM npeaena pyHknuy, aro im (x* +1) =1.
x—0
3. BeruncnuTe npeaensi:
z t9°()
_ 5x?—3x+1 _ J2x-1-45 . 5 1
a) lim =—————, 6) im ——————, ) lim ,T) lim (——tgx)
x=>o 3X° + X—5 x—3 X—3 x—0 X xa—
2
5n  sinn
a  lim(—+—).
n>en4+l N
Bapuant 5
. 4n+3
1. Jloka3atk, 4TO MOCIIEI0BATEIBHOCTD {xn} UMEeT KOHCUHBIH Mpeses, eclid X, = il
n+
2. a) JlokaszaTh, HOJB3YSICh ONpEeIeICHUEM TIpe/iesia  MOCIe0BATeIbHOCTH, YTO
n-1 1
im =—.
oo 2n+1 2
Haiitu N, eciiu ¢ =0,01.
2x+1_3
0) Jlokazath, OIB3ysCh ONpeAeICHUEM npeaeaa GyHKIMH, YTO Ilm1 -1
=1 X+
3. BeryuciuTh npeesbl:
X —2x? +5x* _V14+3x% -1 : 5X __ sin 4x
a) im ————, 6) im————, B) Im ——— 1) Im ——,
xow 243X + X x>0 X° 4+ X x>0 arctg(x) -0 x+1-1
. nsinn
1 lim——-.
e nt 41

Bapuant 6

1. BbluucnuTh npeaens:
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||m 3x-7-x+3 VX+ lim 3x3+3x2 +2x+2

w5 15+2x-x% ' 6) xes_1 6+5x—x* '
Sx+1)""
B) lim , o lim et
x—o\5x + 4 Ko T-0xx
H In(1+7x )
1) IXITO 3x(1-cos6x)

2. HccrnenoBath GyHKIMH HA HEIPEPHIBHOCTH. OTpeNeNuTh XapakTep TOUEK pa3phIBa.
[MoctpouTs rpaduk 3T0# QyHKIUH.

2
x“+4x+3ecm y g
a) f(x)=9 1
, eciu x -1,
2—Xx
1-—x,ectu x<-3,
6) p(x) =<4, eciu -3<x<0,
4cosx,ecmu x> 0.
Bapuanr 7
1. BpIYMCIUTH IPEaeb:
Yx+1-1 4x3-3x°—64x+48
2 M 6)}'211 ottt
4x+1 2 hm e’
B 1 R T
) g&(4x+7) . 0 x—>2% _2x
- In(1+3sin4x?)
1) |XITO 1-c0s5x

2. WccnenoBath (pyHKIIMHM HAa HETIPEPHIBHOCTh. ONpPENeNuTh XapakTep TOUEK pa3phiBa.
[TocTpouts rpadux.

x <1,

, eciu
a) f(X)=4x+5

—4x+1l,eciu x > 1,

-

Ssinx,ecnu o3
6) p(x)=3x+2,ectu —3<x=<0,
3, ecnu x> 0.

Bapuanr 8
1. BbluucnuTh npeaens:
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a) |Im \/5x -2 IIm x*—6x° +3x +26x—24

x—3 4—V7x-5" X—s1 x2+8x—9 !
5x+3
X+3 | a 4
i Im
 im( 2] lim
. In(l+arcsin5x
Iim Q.

) X0 7X%+X

2. HccrnenoBath GyHKIMH HA HETIPEPHIBHOCTH. OTpeNeNuTh XapakTep TOUEK pa3phIBa.
[MoctpouTts rpaduk.

x% +4x+ Lecmu x < -1,
Y S (x)= ,eciu x> -1,
2—-x
— 2cos X, eciu x<0,
6) p(x)=<3x—2,eciu 0<x<4,
2 _10x + 24,eciu x> 4.

Bapuanr 9

1. BBIYHCINUTD MPEIEbI:

Ilm 2—\/ 8+X

||m x4 —x —11x +9x+18

x—0 - 0) x>t X*+5x+4 ,
2x+3 2
7X+1 1 —e
1m
P) l'Lnoo(7x+4j B a2
- In(1+5sin3x?)
1) I)!TO 1-cos4x

2. HWccnenoBath (pyHKIIMHM Ha HETIPEPHIBHOCTh. OMPENeNnuTh XapakTep TOUEK pa3phiBa.
[TocTpouTts rpaduxk.

—2x-3,ecmu x < 3,

a) f(x)=

5 ,eciu x> 3,
—X
ECOS X,ecm <.

6) p(x)=<x—2,ectu 0<x<1I,

—1,ecnu x> 1

Bapuant 10
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1. Haiitu npou3BogHbIC (YHKITHI:

a) y = (arcsin xX)™; 6) ¢(x) = In(cos? x + 1+ cos” x).

2. Tlonb3ysice npasuiom Jlonutans, HallTH IpeaesbL:
I

6x : >
2) fim &~ ?x -1 , 5) lim( arcsin x) .

x—0 X x—=0 X
3. Haiitu HanGobpImmii 006EM KOHYCA ¢ JTAaHHOW 00pa3yIoIIeH.

1+8x°

4. TlposecTu NOJIHOE UCCIIEAOBAHUE M IIOCTPOUTE rpaduK QYHKIUHK f (x) =

Bapuanr 11

1. Haiitu npousBoaHbIC (YHKIIUN:

4 t
D) S ()= 49, 6) o) = arerge+ S FL
6 x°+4
2. Tlonb3ysice mpaswiom JlonuTans, HaUTH TpeaebL:
1

a) lim(2x +1)*,  6) lim

1+ xsinx — cos2x

x—0 x—0 Sin X
3. Haiitm BBICOTY KpYyroBOTr0 KOHyCa HaWMMEHBIIETO 00BEMA, OMMCAHHOTO OKOJIO IIapa
paauyca R.
4. TlpoBecTH MOJIHOE UCCIICIOBAHKUE U MIOCTPOUTD IpaduK PyHKIIHH
3
x” —5x
f(xX)="—""7.
5—3x
Bapuanr 12

1. Haiitu npousBoaHbIC (YHKITHN:

a) f(x)={Qxsinx+1)?, o) (o(x):erln 1-x2.
V1-x?

2. Tlonwaysich npaBunom Jlonurans, HAWTH NPEAETIbI:
1
: t ax x?
sinx —xcosx —S5x —1

a) lim — . 6) 1111% ==
x>0 sin” x PO\ X

3. Tpebyercss H3roTOBUTH M3 JKECTH BeApo ©Oe3 KpBIIKKA JaHHOTO o00béma V
nuIMHApUYeckod ¢opmbl. KakoBbl MOKHBI OBITH BBICOTA IIWIMHApPA W PAAUYC
OCHOBaHUs1, 4YTOOBI Ha U3TOTOBIIEHUE BE/Ipa YIILJIO HAUMEHBIIIEe KOJTMYEeCTBO MaTepuana?

4. TlpoBecTu MOTHOE UCCIIEOBAHUE U IOCTPOUTH TpaduK QYHKITUN

3
X" +x
f(xX)=——-.
x* -1
Bapuant 13

1. Haiitu mpou3BoaHbIE (PYHKIIHIA:
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a) f(x)=arctgvx*-2; 6) p(x) = ’{/(xz +Insinx)?
2. Ilonb3ysce npaBusiom Jlonurans, HAUTH IPEENbI:

S5x
e’ —5x—1

a) lim 3

: 3x
6) lim(ctgx)
x—0 X x—0
3. U3 monocer xxectr mmpuHO 11 cM TpeOyeTcsi M3roTOBUTH OTKPBITHIA CBEPXY KEI00,
MOTIEPEYHOE CeUYEeHUEe KOTOpOoro mMeer (opmy paBHOOOYHOH Tpamemmu. J[HO >kenmoba
umeer mmpuHy 7 cMm. KakoBa pomkHa OBITH IIMpUHA JKeao0a HaBepXy, YTOOBI OH

BMCIIIAaJI HaI/I6OJII)IH€€ KOJINYECTBO BOI[I)I?
2

x° +2x
x—1

4. TIpoBecTH MOJHOE MCCIIENOBAHUE U TTOCTPOUTH rpaduk Gpynkuuu f(x) =

Cemecmp 2
Bapmuant 14
BBI'—II/ICJ'II/ITI) I/IHTeraJ'Ibli
X
X-5 2
1. | ————dx. 4, J dx
I X2 —2x+2 1-4*
1-3x
2, I dx 5, —dx
A 2X cos’ x
3_jcos42xdx_
Bapuanr 15
BBILII/ICJ'II/ITI) I/IHTeraJ'IBIZ
. I dx 4 I dx
" x(x? +5)° " J g2 _2e
dx arctgx
2. 5. dx
J(alxz " %/; 2 I X2
dx
3 [
2sIn X+3cosx—5
Bapuanr 16
BLILII/ICJ'II/ITB I/IHTeraJ'IBIZ
1 jsin ® xdx. 4, je& Jxdx.
1+Inx
j X. 5_I\/x2—9dx,

(xIn x)

36



j x3dx
3 V1+ 2x?

Bapuant 17

BreraucianTs HHTCIpaJIbl:

dx
1. ICOS5 Xdx. 4. J.m

_[ I de 5, J\/4+ X2 dXx.

3¢ﬁiﬁ

Bapmuanr 18

1. HpHMeHsm MIPU3HAK CpaBHeHI/ISI HCCIeA0BaTh HA CXOAUMOCTD JaHHBIE PSAbI

)Z 1)2”’ ZZn\/_

2. HpI/IMeHHH MPU3HAK I[a.naM6epa, HCCIIEIOBATh HA CXOJIUMOCTD JJAHHBIE PSIJIbI

1)2 Jn+1 i

n! “n? + 1
3. HpI/IMeHHH npusHak Komm, ucciaegoBath Ha CXOOUMOCTh TAHHBIE PSIbI

Dy 2R G

4, HpI/IMeHHH HHTCFpaJ'II:HBIfI IIPU3HAK, UCCIIEA0BATh HA CXOAUMOCTDh JaHHBIC PAAbI

)ZZn +1 )ZBn +1

5. ,HaHHHC pAAbBI UCCIIEA0OBATh HA a6COJ'IIOTHy10 H YCIIOBHYIO CXOJJUMOCTD

DY S 2 D

n’+1
Bapuant 19

1. HpI/IMCHHH IMPHU3HAK CPABHCHHA, HCCIICAOBAThL HA CXOANMOCTDb JAHHBIC PAbI

=1
)Z(n 23" Z)an—%/ﬁ

2. HpI/IMCHHH IMPpU3HAK I[anaM6epa, HCCICAOBATH HA CXOAUMOCTDb JAHHBIC PAJIbI

2 o0
1)2 = Zn—l

3. HpI/IMCHﬂﬂ IMPpU3HAK KOI_LII/I, HCCICO0BATh HA CXOAUMOCTD JaHHBIC PAIbI
n-+ 2 2.5"(n+1)
9320

4, HpI/IMCHﬂﬂ HHTerpaHLHLIﬁ IPU3HAK, UCCIICAOBATH HA CXOAUMOCTDb JAHHLIC PAABI

37



)Z )ZZn +1

5. I[aHHHe pszbl I/ICCJICIIOBaTB Ha a6COJHOTHon U YCIIOBHYIO CXOAMMOCTb

1) i(_l)m-l 3n . ) Z( )n+l

Bapmuant 20
1. HpHMeHsM HpI/ISHaK cpaBHeHHs{ HCCJIEI0BATh HAa CXOAUMOCTD JJAaHHbBIE PSiJIbI

)Z(n 3)4"' )Z4n Jn’

2. Ilpumensis npu3HaK I[aﬂaM6epa, HUCCIeA0BAaTh HA CXOJAMMOCTD JaHHBIC PsAbl
N3n+7 =
1) 2)
Z Z “5n? + 1

3. HpI/IMerlfl IMPU3HAK KOHII/I, HCCIICA0BAaTh HA CXOAUMOCTb JaHHBIC PAABI

2 n+3 = (2n-1)7"
oy BT

4. HpHMeHsm I/IHTerpaJILHBH?I IIPU3HAK, UCCIIEOBATh HA CXOJANMOCTb JaHHBIE PS/bI

)Z )ZSn +4

5. I{aHHLIe psAbI MCCIIe0BaTh Ha a6c0n}0THon U YCJIOBHYIO CXOJUMOCTh

1)2( 1) ”*2, 2)2( D

Bapuant 21

1. HpI/IMeHHH HpI/IBHaK CpaBHeHI/IH HCCJIICA0BATh HA CXOAUMOCTDb JaHHBIC PAAbI

)Z(n 4)5"’ )Z

ne1 DN
2. [IpuMensis mpu3HaK I[aHaM6epa, UCCIICIOBATh HA CXOAMMOCTh JJAHHBIC PSIIbI

1)Zm -

3. HpI/IMCHHH HpI/I3HaK KOH_II/I, HCCJICA0BATL HA CXOAUMOCTD JaHHBIC PAAbI
zn+4. Z, (3n-2)3"
—; 2) )

4, HpI/IMCHHH I/IHTeraJIBHHﬁ IMPpHU3HAK, UCCIICAOBATh HA CXOJUMOCTDL JaHHBIC PAAbI

)Z Z

5. Z{aHHHC PAABI UCCIIEAOBATH HA 8.6COJ'IIOTHYIO " YCJIOBHYIO CXOAUMOCTb

1) Z( 1)"*1M, 2) Z( D

Bapuanr 22

1. HpI/IMCHﬂﬂ MMPU3HAK CPAaBHCHUSA, UCCIICA0BATH HA CXOAUMOCTDb JAHHLIC PSAAbI
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1) , 2)
Z 5)6“ Z < 6n — J_
2. HpI/IMeHHH IIpPU3HAK I[anaM6epa, HCCIIE0BATH HA CXOAUMOCTDb JAHHBIE PAIbI
5n >
1
) Z Z “7n? + 9

3 HpI/IMeHﬂﬂ IMpU3HAK KOIIII/I, HCCJICA0BATh HA CXOAUMOCTD JAHHBIC PAAbI
n+ 5 2, (7n-5)6"
E PR

4. HpI/IMeHﬂﬂ I/IHTCFpaJII)HI)If/’I IMIPU3HAK, UCCIICA0BATh HA CXOAUMOCTDb JAHHLIC PAABI

Z“7n +5

5. I[aHHHe PsZIbI CCIIE0BATh Ha A0COJIIOTHYIO U YCIOBHYIO CXOJAUMOCTb

> 5n-3 > 1
1 -n" 02 -1n" )
) 2D g D XY

Bapuanr 23

1. BwuucIUTH UHTETPAIIBL:

1) fx2,3/(3—x3)2dx 4) j)i(;%%

In2

e* -1 5) J‘arcsmx

2. BBIUHCIUTE HECOOCTBEHHBIE HWHTCI'paIbl NI YCTaHOBI/ITB HX PaCXOJUMOCTh!:
2

) onzx—i_ 4dX 2 J‘ In X

3. Hccnenosath Ha CXOI[I/IMOCTB HHTCIPaJIbl:

) [

2) Ism 2x

Bapmuanr 24

1. Breruuciante HUHTCI'paJIbl:
T
1) J\/sin X —sin xdx

2

5dx

4) E——
1+ cosx

Oy
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N
X
=

) dx

N
~

x?(2x -

5) |e* cosxdx

O NN

(x—3)e *dx

w
~

Ot W N | P e

2. Brmuanciauts HecOOCTBEHHEIE HHTCIpaJIbl WM YCTAHOBUTD UX PACXOAUMOCTD!:

1)]\/)(7_ Z)I%

3. HccnenoBath Ha CXO)II/IMOCTI) UHTETpaJlbl:

1) I xdx 2) J.—dx

\/X +2 osmE

Bapmuanr 25
1. BblYMcnuTh UHTETpAJIB:
3
[ sinx B rxsl
4) j 5 dx

z5 3cosx 1 xix +1j
3
14 1 .

2) 5 arcsin x

> 5 [ACSinXy,

&t 0 VX+1
i
4

3) I
0cos x

2. BbBIUHCINTE HECOOCTBEHHBIE HHTCIpaJIbl WJIN YCTAHOBUTH UX PACXOAUMOCTD!:

1)]\/)(7_ Z)I%

3. Hccnenosath Ha CXOI[I/IMOCTB HHTCIPaJIbl:

1) j X 2) j—dx

VX +2 osini
2

Bapuanr 26

1. Breruuciaurts HUHTCIpaJIbl:
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N

1) fx2,3/(3—x3)2dx 2) Iﬁ

In2

2 e* —1dX Iarcsm x
0 e* +1 VX +1
z
4
_[ n dx
7 COS" X

2. BI)I‘-H/ICJ'H/ITB HeCO6CTBeHHBIe I/IHTeraHI)I NnJIn YCTaHOBI/ITI) nux paCXO)]I/IMOCTL:
00
0 J‘ dx 2 J‘ dx
> Xvx? =1 x(x—2)
3. Uccnenosars Ha CXOJII/IMOCTI) MHTETPaJIbI:

1) j xdx 2) J.—dx

VX +2 osini
2

Bapuanr 27

Haiitu mmomane purypsel, orpannderHoi ynmutkoit [lackans o = 2a(2 + cos ).
Haiitu amuHy nonykyoudeckoii mapa6ossl y° = x° ot Touku (0,0) 10 Touku (4,8).

Bbraucnuts momaae NoBepXHOCTH, 00pa30BaHHON BpalleHUEM TYTH ITUKIOUIbI
x=a(t—snt), y=a(l-cost) Bokpyr ocu OX.

Bapuanur 28

Haiity mtomiaas GUrypsl, OrpaHUYEHHON aCTPOMION X = acos’ ¢, y = asin’ t.
Haiitu nyiuHy OKpy»XHOCTH p = 2asin ¢ .

Haiitu 06bem Tena, orpaHu4eHHOTO MOBEPXHOCTHIO, 00pa30BaHHOMN BpallleHHEeM KpUBOMH

1

= x2 BOKpPYT €€ AaCUMIITOTHI.

Bapuanr 29

Haiitu momans Gurypsl, orpaHuueHHON KpuBoil p = 4cos2¢.
Haiitu nyinHy 0THOM BETBHM HUKIOUIBI X = a(t —sint), y = a(l—cost).
Bbruucnute miomnaap NOBEpXHOCTH, 00pa30BaHHOM BpallleHueM BOKpYT ocu OX LemHoH

X X

a _x
JUHUU Y = E(e“ +e “) orrtouku x; =0 10 Touku x, =a (a>0).

Bapuant 30

Haiitu momans Gurypsl, orpaHUYeHHOM OJTHUM BUTKOM CIIUPATIH ApXuUMena p = ag .
41



2. Haiitu umny okpyxkHoctu p = a(l+cosg).
3. Haiitu oObem Tena, 0Opa3oBaHHOW BpamieHHEeM BOKpyr ocu OX ImIockoit ¢urypsr,

2

OrpaHMYEHHON KOCHHYCOMION ) = cOSX M napabosion y = —x".
V4
Bapuanr 31
1. BI;I‘II/ICJII/ITI) HHTETpaIbI
sin * x X
1) dx; 2) ; 3) 55 4) | X* cos xdx;
J.\/cos I X+2+/X+3 J.(1 j
a
dx 2 dx : ¢ dx
5 ; 6 , 7) |Inxdx, 8) | ————.
)jx3+x2+4x+4 )!1+cosx )-1[ )!x2+4x+5

2. BBIUKCIUTh MI0NIAb QUTYPHI, OTPAHMYEHHON THHUAMU Y =9X © Y =X+ 2.

3. Beruucnuth UIMHY KpuBoid p =1-Sin ¢.

4. Haiitu 00BeM Tesa, 00pa30BaHHOTO BpalieHneM BOKpyr ocu OX ¢urypsl, orpaHn4eHHON
muHEAME Y = X2, 9y = X%, y =1.

5. BBIUUCITUTh HECOOCTBEHHBIE WHTETPAITBI HITH TOKA3aTh UX

dx
(x=1)
Bapuant 32
1. BI)I‘II/ICJ'II/ITB HMHTETpajibl
dx sin 2x
iy ' 2) 3) 4) dx;
-[ 3x+2 I j(1+\/_)\/_ j\/1+coszx
11 I1
5) Ix*" In xax; 6) j x_dx 7 Txcos xdx,  8) j"cos3 xsin 2xdx
, O X +l ’ O ’ O

2. BeIunCIUTS II0MIAb GUTYPHI, OTpaHHYEHHOH IMHEAMI Y = X°, Y =6—X, Y = 0.
X =3(t—sin t),
y =3(L—cost), t [0, 2I1]."
4. HaiiT 00BEM Tella, 00pa30BaHHOTO BpaleHHeM BOKpYr ocu OX (UTyphl, OTpaHUYCHHOM
muamsiMa X+Y =0 x*+y=0.
5. BeruncinuThb HCCO6CTB6HHHG WHTETrPaJIbl UM JJOKA3aTh UX PACXOAUMOCTb:

+a0
1) J- dx ) J-

X2+ X+ 1 . (X— 2)3

3. BeiuucnuTh JJIMHY KPUBOU {

Bapuanr 33

1. Bbuncnuth MHTETrpaibl
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ax xdx x%dx e*(3- e)
V7  Algee 9 f

cos? x’ J54 %8 1+de? 0
In x COS X
5) ' 6 dx; 7) | —d 8
J.2x —x : )Ixcosx X; )f X: )J.2+S|nx

2. Beluncnute miomaas q)nrypbl, orpaHquHHoﬁ kapauouoin p = 3(1+ cosy).
3. BeruncnuTh umHY 1yru kpusoii Y = In(1-x%), x €[0; %] :

4. Haiitu 00beM Tesa, 00pa30BaHHOTO BpamieHueM BOKpyr ocu OX (urypsl, orpaHuYeHHOM
mmHEsME Y =/xe*, x=1, y=0.

5. Beruncauthe HeCOOCTBEHHBIC HWHTCTPAJIbI MW 10Ka3aTh UX PACXOJHUMOCTD:

dx dx
D Jz'xlnx’z)!;s\/w'

Bapuanr 34

1. BelunucnuTh HHTETpAIIbI

1) [ (6" -37)%dx aj 3) [—— dx ) [—
x\/1+ X N2-

COS X

5)j(sm X 4+ 2sin X cos 3x)dx; 6)J. dx 7)Ix|nxdx 8)J

x> +3x+2
6

2. BeI4ucanTh miomans GUrypsl, orpaHiueHHOH TuHEIME Y = 3X° +1, Yy =3X+ 7.

3. Beruncnuth AyiMHy KpuBOH p =1—-C0S¢@.

4. Haiitu 00beM Tesa, 00pa30BaHHOTO BpalieHneM BOKpyr ocu OX ¢urypsbl, orpaHn4eHHON
muausmvu Y =0, 2=2-X, y=x3.

5. BeIYucIuTh HECOOCTBEHHBIC I/IHTeraJ'IBI WJIU JOKa3aTh UX
-3
pacxoIMMocTh: 1) J.

+1) %) J‘(x+3)

Bapuanrt 35

1. BeruncnuTh UHTErpasbl

1)jexixe_x; 2) I(X 1)dx’ 3)J‘\/1+In dx’ 4) I 1-2x

x* + X V1-—4x2
I
5) jx3 e )dx; 6) jxcos xdx, 7) J 8) '[sin X+/1— cos xdx.
0 3I1

o 1+ \/_
2
2. Beruncnuts miuomaae GUrypsl, OrpaHMueHHON apKOM UKIOUIbI
x=a(t—sint),
y =a(l-cost), t €[0,2IT]
3. Beruncnuth AMUHY KpuBOil p =1—-C0S¢.

u ocero OX .
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4. naiitu 00beM Tena, 00pa30BaHHOTO BpameHHueM BOKpYr ocu OX (UTyphl, OTpaHUYCHHOM
muauamu Y =0, 2=2-X, y=Xx°.

5. Berunciauthk HeCOOCTBCHHBIC I/IHTeI‘paJH:I WK JOKa3aTh UX
-3

pacxoauMocTh: 1) _[

+1) 2 J‘(x+3)

Cemecmp 3
Bapuanr 36
1. HaiiTi yacTHbIE IPOM3BOIHBIE MEPBOTO H BTOPOTO MOPSIKA BYHKIMH 7 = gin > cos?. .
y x
. 2

2. Haitrn & u % ecmu z=In(e* +¢’), e y=x

A dx
3. Haiitn é, ecmn x° +y? +2z2 —2xz=1.

a

4. Hamwcath ypaBHEHHE KACATETBHOM IUTOCKOCTH M HOPMATH K IOBEPXHOCTH z = X~ + y2
B Touke M(-1;2;5).

5. MccrenoBath Ha SKCTpeMyM GyHKIMIO z = (2x2 + y? )e_(szry 0,

6. Haiitm pa3mepsl TPSIMOYrOJIEHOTO TapajuieNienuiena HauoOoIbmero o0bEMa, eciu
TUTOIIA]h €T0 OOKOBOH TTOBEPXHOCTH paBHa S.

Bapuant 37

o X
1. Haiitu yacTHBIE MPOU3BOIHBIE IEPBOTO U BTOPOTO MOpSAKa GYHKIUU Z = )

2. Haﬁmén@,ecnnzzty,rz[e tzcoszy.

d dy
3. Haiitu é, €CIIH x cosy + y cosz + z cosx = 2.
a
4. Hanucarp ypaBHEHHME KacaTeIbHOM IUIOCKOCTM M HOPMald K IIOBEPXHOCTH
2 2 2
X Y _Z _BTouke M(4;3;4).
l6e 9 8

5. MHccremoBarh Ha KCTpeMyM (QYHKIHUIO Z = x? + 3)Cy2 —15x - 12y.

6. Ha mtockoctu XOY HaiTi TOYKy M(X,Y), CyMMa KBaJIpaTOB PacCTOSHHUIA KOTOPO# OT
TpeX qaHHbIX MPAMBIX X=0, y=0 u y=x+1 Obu1a Ob HAMMEHBIIICH.

Bapuant 38
1. HaiiTi yacTHBIE IPOM3BOAHBIE TIEPBOTO U BTOPOTO MOPAAKA GYHKIUHU 7 — sin > cos?. .
y X
2. Haittu & u 92 ecu z=In(e" +¢”), rae y = x°
& dx
3. Haiitu é, ecmm x° +y? 422 —2xz=1.
ax

. 2
4. Hammcatp ypaBHEHHE KacaTelbHON IJIOCKOCTH U HOPMAJU K MOBEPXHOCTH Z =X~ + )
B Touke M(-1;2;5).
2,02
5. MHccnenoBath Ha SKCTpEMYM QYHKIHUIO Z = (2x2 + y2 )e )
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1.

2.

Bapmuant 39

IIoMeHATh MOPAAOK UHTETPUPOBAHUS B IOBTOPHOM MHTErpaJIe:
2

idy Jyf (x, y)dx.

0 2y

Haiitu niomans purypel, orpaHU4eHHON KPUBOH, C TIOMOIIBIO ITEPEX0/1a K MOJISIPHBIM

koopymHaTam:  (x>+)?)3=0x2.

3.

1.

C moMoIIIpI0 TPOWHOTO MHTETpaja HATH 00BEM Tella, OTPAHUYCHHOTO MTOBEPXHOCTSIMH:
7=x2+y?, 7=0, y=5x, y=0, x=1.

Bapmuanr 40

Haiitu niomaas GuUrypel, orpaHU4eHHON KPUBOH, C MOMOLIBIO MTEPEX0/1a K MOJISIPHBIM

xoopmHaTaM: (x*+)?)=16y°.

2.

w

C momMo1IbI0 TPOMHOTO WHTErpasia HalTH 00BEM Tela, OTPAaHMUYCHHOTO TTOBEPXHOCTSIMH:

Z:%yz, z=0, , x=0, 2x+3y-12=0.

. Haitti mmomane urypsl, orpaHudeHHONM KPUBOM, 3aIaHHOM B MOJISIPHBIX KOOPIMHATAX:

p =4c0s2¢

Bapuant 41

. Haiit mmomanes urypsel, orpaHU4eHHON JTMHUSMU

y=\/;, y:2\/;, x=4.

.C IIOMOIIIBIO TpOﬁHOFO HHTErpajia HaNTH 00BEM TCJa, OIrPaHUYCHHOI'O ITIOBCPXHOCTAMMU:

7=x*+y?, 7=0, y=x, y=4, x=0.

. HaiiTu miomans ¢purypsl, orpaHi4eHHON JIMHUSAMU:

y*=10x+25, y*=-6x+0.

.C IIOMOIIIBIO TpOﬁHOFO HHTCIrpajia HaNTH 00BEM TCJa, OIrPaHUYCHHOI'O ITIOBCPXHOCTAMMU:

7=x>+3y?,  x+y=1, y=0, x=0, z=0.

Bapmuanr 42

.C IIOMOIIBIO TpOﬁHOFO HUHTETpalia HaWTH 00BEM TCJIa, OrPAHUYCHHOI'O ITOBCPXHOCTAMMU:

7=2x%+y?, 7=0, y=2%, y=3, x=0.

.C IIOMOIIBIO TpOﬁHOFO HHTCErpajia HaWTH 00BEM T€JI1a, OrPAHUYCHHOI'0 ITIOBCPXHOCTAMMU:

7=x>+3y?,  x+y=1, y=0, x=0, z=0.

. C moMO11IbI0 TPOMHOTO MHTETpaia HAWTH 00BEM Tella, OrPAaHUUYEHHOTO CEepOii.
. C moMo111b10 TPOMHOTO MHTETpajia HalTH 00BEM Tella, OrPAaHMYEHHOTO LU HAPHYECKON

MMOBCPXHOCTBIO.
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Cemecmp 4

Bapuant 43

1. HpI/IMeHSISI MPU3HAK CpaBHeHI/IH HCCIIEI0OBATh HA CXOJIMMOCTb JJAHHBIE PS/IbI

)Z 1)2”’ )ZZn Jn'

2. HpHMeHs{s{ MIPU3HAK I[anaM6epa, MCCIIEIOBATh HA CXOJIUMOCTD JAHHBIE PSJIbI

1)2 Jn+l i

n! n +1
3 HpI/IMerlfl HpI/ISHaK KOHII/I, HUCCIICO0BATh HA CXOANMOCTH JaHHBIC pﬂ)IBI

n+1’ 2) i4”(nn+2).

4. HpI/IMerlfl HHTCFpaHBHBIﬁ IMPU3HAK, UCCIICA0BATh HA CXOAUMOCTDb JAHHBIC PAABI

Z“3n +1

5. JIaHHLIe Ps/IbI KCCIIEI0BATh HAa a0COJIIOTHYIO M YCIOBHYIO CXOJIUMOCTh

N T D

Bapuant 44

1. HpI/IMeHHH MIPU3HAK CPaBHEHUS, MCCIICIOBATh HA CXOIUMOCTbD JTAHHBIE PSJIbI

=1
)Z(n 23" z)nzﬂlsn—%'

2. HpI/IMeHHH MPU3HAK I[a.naM6epa, HCCIIEIOBATh HA CXOJIUMOCTD JTAHHBIE PSIJIbI

1)2 Jan-1

3. HpI/IMCHHH HpI/I3HaK KOH_II/I, HCCIICA0BATh Ha CXOAUMOCTb JaHHBIC PAObI
n-+ 2 2.5"(n+1)
9320

o0

4, HpI/IMCHHH I/IHTeraJIBHHﬁ MMPpHU3HAK, UCCIICAOBATb HA CXOAUMOCTD JaHHBIC PAAbI

)Z Z:Zn +1

5. HaHHHC pHI[bI I/ICCJ'ICIIOB&TB Ha a6COJ'IIOTHy'IO " YCJIOBHYIO CXOAUMOCTb

1) Z( )n+l . )Z( )n+l

Bapuanr 45

1. HpI/IMCHHH HpI/I3HaK CpaBHeHI/ISI HCCICA0BATh HAa CXOAUMOCTDb JAHHBIC PAAbI

1) , 2)
Z 3)4n Z 14n— \/_
2. HpI/IMCHﬂﬂ IMPpU3HAK I[anaM6epa, HCCJIICAOBATh HA CXOAUMOCTD JAHHBIC PAJIbI

1)i\/3n+7_ 2)i 3"
~ g 5n% +1°

n=1
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3. HpI/IMeHSISI IMpU3HAK KOLHI/I, HCCIICA0BATh HA CXOAUMOCTD JAaHHBIC PAIbI

2 n+3 = (2n-1)7"

4. HpI/IMeHSISI HHTerpaJILHLH‘/'I MPU3HAK, UCCIIEN0BATh HA CXOAUMOCTb JIAHHBIE PSAJIbI

)Z4n +3 Z“5n +4°

5. JlaHHBIE pAIBI UCCIEI0BATh HA a6COJHOTHon U YCIOBHYIO CXOJIUMOCTh

1)2( 1) ”*2, 2)2( D —.

Bapuanr 46

1. HpHMeHsm IIPU3HAK CpaBHeHI/ISI MCCJIEI0BATh HA CXOAUMOCTbD JIAHHBIC PSIbI

)Z(n 4)5“’ )Z

n-1 0N
2. Ilpumenss mpu3HaKk llanaM6epa, HCCIIEI0BATh HA CXOAUMOCTb JAHHBIE PABI

1)Zm -

3. HpI/IMerm HpH3HaK KOIHI/I, HCCIIEN0BATh HA CXOIUMOCTD JaHHBIE PSIAbI
zn+4. Z, (3n-2)3"
—; 2) Y —

4. HpI/IMeHHH I/IHTerpa.nLHbIﬁ MIPU3HAK, UCCIIEIOBATh HA CXOJIUMOCTb JaHHBIC PSIIIbI

)Z Z:4n +3

5. I{aHHLIe PSIBI UCCIIEIOBATh Ha a6comoTHy}o U YCJIIOBHYIO CXOJUMOCTb

1) 2( 1)"*1M 2) Z( D

Bapuant 47
1. HpI/IMeHHH MIpU3HAK cpaBHeHmI UCCJIEJIOBATh HA CXOAMMOCTb JAHHBIE PSJIbI

)Z(n 5)6"’ )Z6n Jn'

2. HpI/IMCHHH IIPpHU3HAK l[anaM6epa, HCCJICA0OBATH HA CXOAUMOCTD JaHHBIC PsAAbL

VBn-1 =
1)2 Z7n +9

3. HpI/IMCHHH MMPpU3HAK KOH_II/I, HCCICA0BATh HA CXOAUMOCTD JAHHBIC PAIbI
n+ 5 2, (7n-5)6"
2 ——

4. HpI/IMCHHH HHTeraJ'IBHBIfI IMPpHU3HAK, UCCIICAOBATH HA CXOAUMOCTDb JAHHBIC PSAABI

)Z Z“7n +5

5. I[aHHLIC PAABI UCCIICAOBATH HA a6CO.IIIOTHy10 " YCIIOBHYIO CXOOUMOCTb

DY) D0 ) Y

241
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Bapuant 48

1. Jloka3aTh, UTO JaHHBIN Psi CXOATCS paBHOMEPHO Ha R
Z:cosn(x — x+1)
1 n°+1

2. Haiitu paguyc ¥ HMHTEpBaJl CXOAMMOCTH JIAHHOTO psija. BBIICHUTH CXOIUMOCTb WM
paCXOILI/IMOCTI) Ha KOHIIAX UHTEpBaja

Z( V' it V2n+1

3. JlaHHbIE psibI Pa3IoKUTh B psan Teinopa Mo creneHsM U yka3aTh 00JacTh CXOAMMOCTH
PAIOB K CBOUM CyMMam

1) f(x)=e?; 2) f(x)=+1+2x.
4. Jlanubie QYHKIMU Pa3I0kKUTh B TPUTOHOMETpUIeckuii psa Pypbe Ha oTpeske [—7,7].

-1 —-7<x<0
1) f(x)=x-1 2) f(x)={ "
) 1) ) 100 {ZX, 0<x<u,

Bapuant 49

1. JlokazaTh, 9TO JaHHBINA P CXOIATCS paBHOMEPHO Ha R
ism n(x* +3x+5)
oy 2n® +1

2. Haiitn paaunyCc U HHTEpBAJI CXOJUMOCTH OAHHOI'O psaa. BrrsicanTh CXOOUMOCTb HJIHN

PacxoJuMOCTh Ha KOHIIaX MHTCpBajla
X"

;( Y A Jan+1

3. HaHHHC pAAbl PA3JIOKUTL B PAO Teﬁnopa II0 CTCIICHAM U YKa3aTb 001acTh CXOJUMOCTHU
pAAOB K CBOUM CyMMaM

1) f(x):e%; 2) f(x)=+1+4x.

4. Jlanuble (HYHKIIUH PA3I0KUTh B TPUTOHOMETpHYecKuii psig Dypbe Ha otpeske [—7, 7] .

-2, —1<x<0
1) f(X)=x+2; 2) f(x)= ’ "
) 1) ) 109 {3x, 0<x<u,

Bapuant 50

1. lokazatk, YTO AaHHBIN P CXOAATCS paBHOMEPHO Ha R

—nx?

$of
5n2 +4

n=1
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2. Haiitu paguyc ¥ HMHTEpBaJl CXOAMMOCTH JIQHHOTO psja. BBIACHUTH CXOIUMOCTb WM
pPacxoIMMOCTb Ha KOHIIAX UHTEpBaja

X
;(—1) Jan-2-

3. JlaHHbIE psibI Pa3I0KUTh B psn Teinopa Mo cTeneHsM M yKa3aThb 00J1aCTh CXOAMMOCTH
PAIOB K CBOUM CyMMam

1) f(x):eg; 2) f(x)=+1+3x.

4. Jlanubie QYHKIMU Pa3I0KUTh B TPUTOHOMETpUIecKkuil psin Pypbe Ha oTpeske [—7, 7] .

—X, -7 <x<0
1) f(X)=x+1 2) f(x)= ’ "
) f(x) ) (%) {11 0<x<r

Bapmuanr 51

1. Jloka3aTh, 4TO JaHHBIN PsI CXOIATCS paBHOMEpPHO Ha R
Z oS 2n(2x + 5)
) n®+1

2. Haiitm pamuyc M HHTEpBal CXOJIMMOCTH JAHHOTO psAla. BBISICHUTH CXOAUMOCTb WIIH

PacxXoJUMOCTh Ha KOHIIaX MHTCpBajia
X"

2

3. JlaHHBIE psiBI PA3JI0KUTh B psn Teinopa Mo cTeneHsM W yKa3aThb 00JacTh CXOAMMOCTH
PSAIOB K CBOUM CyMMaM

1) f(x)=e%; 2) f(x)=+/1+5x.

4. Jlanubie QYHKIMU Pa3I0kKUTh B TPUTOHOMETpUIecKuit psin Dypbe Ha oTpeske [—7, 7] .

X, —71<x<0
D) f(X)=x-2; 2) f(x)=1 ' "
) f(x) ) F(x) {2’ 0<x<r

Bapuanr 52

1. [[oxae.aTb YTO JJAHHBIN PSJT CXOIATCS paBHOMEpHO Ha R

o g
Z:5n2+3

n=1

2. Hatitu paauyCc U HUHTEpBAJ CXOAUMOCTH HAHHOI'O pAaaA. BEISICHUTE CXOAUMOCTH WIIH
paCXOI[I/IMOCTL Ha KOHIIaX MHTCpBaJIa

et

3. I[aHHLIC PAABI PA3JIOKUTL B pAA Tel?mopa o CTCIICHAM U YKa3aTb o0J1acTh CXOJUMOCTH
pPAAOB K CBOUM CyMMaM
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1) f(x):e%; 2) f(x)=+/1+6x.

4. Jlanubie GYHKIMU Pa3I0KUTh B TPUTOHOMETpUUeckuii psin Dypbe Ha oTpeske [—7, 7] .
-3, -7 <x<0,

1) f(X)=x+3 2) f(X)=19 x :

E, 0<x< T,

Pexomenoayuu x evinonnenuro: WCIONb30BaTh PEKOMEHJOBAHHbIE YYEOHUKH, y4eOHbIE
OCOOUS M IOTIOJIHUTEIFHBIE MaTEPUAIIBI 1I0 TAHHOK TeMe.

6. ©°OHJ OHEHOYHBIX CPEACTB JJIsI TPOBEAEHUSI TEKYIHETI'O
KOHTPOJISA, IPOMEXYTOYHOU ATTECTAIIMU OBYYAIOLIIUXCA

MO JUCUUIJIMHE

q)OHZ[ OLNCHOYHBIX CPEACTB A TMPOBCACHUA TCKYIICTO KOHTPOJA YCIICBACMOCTH U
HpOMe)KYTOLIHOI\/JI arTeCTalvy NpUBEACH B IMPUITOKCHUHN

7. MIEPEYEHbL OCHOBHOM U nonongnTEﬂLHoﬁ YYEBHOM
JUTEPATYPBI, HEOBXOJIUMOM 1151 OCBOEHUSI
JTUCHUTIIIUHBI

7.1. IlepeyeHb OCHOBHO¥ JIUTEPATYPHI.

1. bagpun U. 1. Marematrdeckuii aHamM3: y4eOHUK M TIPAKTUKYM JIJIsl aKa/l.
Oakanaspuata / W. W. baBpun. - Mocksa: FOpaiit, 2017. - 327 c. - (bakanasp.

AKaJleMHUeCKHI KypC).
www.biblio-online.ru/book/DDEBD74E-6677-4DCE-8065-DFF955D7E190.

2. I'ypesanoBa, K.H. Marematuueckuii ananus : yueoHoe nocooue / K.H. I'ypbsiHOBa,
V.A. AnekceeBa, B.B. bosipmnHoB ; MunrcTEepCcTBO 00pa3oBaHus U Hayku Poccuiickoi
denepanun, Ypanbckuid GpenepanbHbiii yHUBEpcUTET M. iepBoro IIpe3unenta Poccun b.

H. Enpriuna. - ExatepunOypr: U3narensctBo Ypansckoro ynusepcuteta, 2014.
URL.: http://biblioclub.ru/index.php?page=hook&id=275708

3. MaremaTtuueckuii ananus: Kpatkuii kypc: yaeOGHOe mocoOue Juist CTyJIeHTOB

BBICIINX Y4eOHBIX 3aBeneHuii / P.M. Acnanos. - M.: [Ipomereii, 2014.
Vuusepcurerckas 6-ka omnain http://biblioclub.ru/index.php?page=book&id=426687&sr=1

7.2. IlepeyeHb NONOJIHUTEIbHOM JUTEPATYPbI:

1. 3anopoxen I'.1. PykoBoJCTBO K pelIeHuto 3a7a4 10 MaTeMaTUYECKOMY aHaIIu3y/
I''1. 3anopoxe. - CII6.: JIans, 2010.

2. Unbun, Bnagumup Anekcanaposuy. Matematudeckuit ananus. B 2 4. Y.2: yueb. ans
6akanaBpos / B. A. Uneun, B. A. CanoBanumnii, bi. X. Cennos. - 3-e uza. - M.: FOpaiir,
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http://www.biblio-online.ru/book/DDEBD74E-6677-4DCE-8065-DFF955D7E190.
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http://biblioclub.ru/index.php?page=book&id=426687&sr=1

2015.

3. [Mactyxos, [I.1. UaTerpanbHoe ucuncienue GyHKIMH OHOM NEpeMEHHOM (HeonpeaeeHHbIN
uHTerpain) : yaeoHnoe nmocodue / JI.W. ITactyxos, H.B. Kymumi. - OpenOypr : OpeHOyprcekumii
rocyaapcTBeHHbI yHuBepcuret, 2017. - 101 c. - bubnuorp.: c. 86. - ISBN 978-5-7410-1783-8;
[DnexTponHbIit pecype]. URL: http://biblioclub.ru/index.php?page=book&id=481802 (24.01.2019).

8. HIEPEYEHb COBPEMEHHBIX TPO®ECCHUOHAJIBHBIX BA3 IAHHBIX,
NHOOPMAILIMOHHBIX CITIPABOYHBIX CUCTEM

Bce oOyuaromiuecss obecredeHbl JOCTYIIOM K COBPEMEHHBIM MpPOo(ecCHOHATBHBIM
0azam JaHHBIX U I/IH(l)OpMaHI/IOHHI)IM CIIpaBOYHBIM CHUCTEMAaM, KOTOPBLIC MOAJICIKAT
OOHOBJICHHIO TIPU HEOOXOAMMOCTH, YTO OTpPaKaeTCs B JIMCTAX aKTyaIH3alud pabovux
IPOTrpamM.

CoBpemMeHnHble npodeccuoHATbHbIE 0a3bl JAHHBIX:

MuHHUCTEPCTBO HAYKH U BhICIIEro odpazoBanus P®: https://minobrnauki.gov.ru/
MunucrepctBo npocseieHus PO: http://edu.gov.ru/

denepanbHas ciryk0a 1Mo Haa30py B chepe oOpaszoBaHus U Hayku: 0brnadzor.gov.ru
Odunmanbubiii caiit MunmnctepcTBa oOpasoBanusi MoCKoBCKO#l 061acTi: MO.mMosreg.ru
[Moptan denepanbHbIX TOCYIAPCTBEHHBIX 00pa30BaTEIBLHBIX CTAHIAPTOB BBICIIETO
obpasoBanwus: http:/fgosvo.ru

denepanbHblil mopran "Poccuiickoe oopasoBanue': Www.edu.ru

Nudopmanmonnas cuctema "EnnHoe 0KHO 10CTymna K 00pa3oBaTeIbHBIM

pecypcam": window.edu.ru

denepanbHbIi eHTp HHPOPMAIHOHHO-00pa30BaTeIbHBIX pecypcos: fecior.edu.ru
OTKpbITHIH KiTacc: openclass.ru

Yuurensckuii moprai: uchportal.ru

Enunas xoutekuus nHGOpMaIMOHHO-00pa3oBaTeIbHBIX pecypcoB: school-collection.edu.ru
Jlekropuiit Munoopuayku/Munnpocsernenus Poccuwn: https://vk.com/videos-
305587597section=album_3

DJIeKTPOHHBbIE OMOJINOTEeYHbIE€ CHCTEMBbI:

1. «YuuBepcuterckas oubnmmoreka onlinex» http://biblioclub.ru/

2. DnexTpoHHO-0MOIMoTeuHas cuctema «Jlanby https://e.lanbook.com/

3. DnekTpoHHas oubIroTeka quccepranuii http://diss.rsl.ru/

4. DnexTpoHHAas MHPOPMAIMOHHO-00pa30BaTeNbHas cpeia ynuBepcutera http://dis.ggtu.ru/
5. IupakTuyeckue Matepuaisl, pa3MenieHasie Moodle
http://ggtu.ru/index.php?option=com_content&view=article&id=1367&Itemid=130

6. Uutepuer-pecypesr: http://www.edu.ru/

7. baza HayuHbIX cTaTel uznarenbcTBa «I'pamortay http://www.gramota.net

ITouckoBBIE CHCTEMBI:
http://www.google.ru , www.yandex.ru/

Ilepeyenb MHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM
1. CnpaBouno-npaBoBas cuctema «'APAHT» - http://www.garant.ru
2. CnpaBouHo-nipaBoBas cucteMa «KoHcynpTaHT tutrocy - http://base.consultant.ru

9. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM
JJIS1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITO

TUCIHUATLIAHE
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http://school-collection.edu.ru/
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http://diss.rsl.ru/
http://dis.ggtu.ru/
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http://www.yandex.ru/
http://www.garant.ru/
http://base.consultant.ru/

Jliis ocymiecTBiIeHUsT 00pa30BaTEIBLHOTO Ipolecca MO JUCHUIUIMHE UMEETCS B HAUYUU
ClIeyIOIIas MaTeprabHO-TEXHIUYECKas Oaza:

Ayauropun IIporpammHoe obecnieueHue
- ydeOHast ayTUTOPHs JUIS TPOBEICHUS OnepanmonHasi cucteMa
yHGGHLIX 3aHATHHN N0 TUCITUTIIINHE, ITaker OQ)I/ICHHX IIPWIOKECHUN

OCHAIICHHAs! KOMITBIOTEPOM C BBIXOJOM bpaysep Firefox, fnnekc
B MHTEPHET, MYJIbTUMEIUA IPOCKTOPOM;

- IIOMEUICHUE IS CAMOCTOSTENBHOU
paboThl 00YJAIOIINXCS, OCHAIIEHHOE
KOMIIBIOTEPHOU TEXHUKOU C
BO3MO>KHOCTBIO TIOJIKITIOUCHHS K CETH
WuTepHeT n obecrieueHneM J10CcTymna B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBatenbHyto cpeny [TTY;

- CHeNHWaTU3upPOBAHHAS AyJUTOPHS IS
MpOBeJIEHUS J1abOpaTOPHBIX pabOT MO
JMCIUTUTAHE,

OCHallleHHasi Ha0OpOM peaKkTHBOB U
J1a00paTOPHOTO 0OOPYIOBAHHS;

10. OBYYHEHHUE MHBAJINJIOB U JINIl C OI'PAHUYEHHBIMUA
BO3MOXHOCTAMMHA 310POBbS

[Ipu HeoOxoauMocTH paboyast mporpaMma JUCIHHUILTUHBI MOXKET ObITh aJanTHpOBaHa
g o0ecrieueHus: 00pa30BaTENbHOTO IMpOllecca WHBAIMIOB W JIMI[ C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3/10pOBbs. Jljis 3TOoro TpebyeTcs 3asBiIEHHE CTyIEHTa (ero 3aKOHHOIO
MPEACTaBUTENS) M 3aKIIF0OUCHUE TICUX0JIOT0-MeIuKo-Tieaarorundeckoi komuccuu (ITMIIK).

ABTOp (COCTAaBUTEID): At | TankanoB A. T. /

IIporpamMma onobOpeHa Ha 3acenaHny Kadenpbl MATEMATUKU M DKOHOMUKHU
or 26.06.2023r, nportoxon Ne8.

3aB. kadenpoii Kamenckux H.A.
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Ipuioxenue

MunucrepcTBo 00pazoBanusi MocCKOBCKO# 00J1aCTH
TI'ocynapcTBeHHoOe 00pa3oBaTeibHOE YUpe:KIeHHe BbICIIEro 00pa3oBaHus
MockoBckoii 001acTH
«['ocymapcTBeHHbII T'YMAHUTAPHO-TEXHOJOTMYECKUA YHUBEPCUTET

®OHJ] OHEHOYHBIX CPEACTB VIS HPOBEJEHWA
TEKYHIEI'O KOHTPOJIA, IPOMEXYTOYHOUN
ATTECTAIIUA ITO TUCHHUIIJIMHE

Bb1.0.07.04 «MareMaTHYeCKHHA aHAJIN3»

Hampasnenune moarorosku: 44.03.05 Ilemaroruveckoe odopazoBanue
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[Ipoduss: Maremaruka, UHpopmaTuka

KBanuduxanus (cTeneHs) BEITyCKHUKA: OaKaiaBp

dopma oOydeHUs: OUHAA

OpexoBo-3yeBo
2023 r.

NHIuKaTOpPHI J0CTHKEHUSI KOMITETeH N :

Konu

HaMMCHOBAHHE HammeHoBaHME WHANKATOPA JOCTHKEHHUS KOMITCTCHIINA

KOMITETEHIINU
[1K-1. Cnocoben K-1.1
OCBaMBaTh U 3HaeT CTPYKTypy, COCTaB W JHJIAKTHYECKUE CIUHHIIBI TPEIMETHOU
UCIIOJIb30BAaTh o0nacty (Ipero1aBaeMoro IpeaMeTa).
TEOPETUYECKUE IK-1.2
3HaHUS U YMeeT OCyIIeCTBISTh OTOOp YYEOHOTO CONEpKaHWS Uil €ro pean3aliid B
MPaKTUYECKUE pazMuHBIX opMax oOydeHuns B cootBeTcTBUHU ¢ TpeboBanmsMu OI'OC OO.
ymeHus 1 HaBblku B | TTK-1.3
MPEIMETHOM JleMOHCTpHpYeT yMeHHe pa3palbaThiBaTh pPa3U4HbIC (OPMBI yueOHBIX
oOnacTu mnpu 3aHATUH, PUMECHITh METOJIbI, IPHEMbI M TEXHOJOTHH OOYUCHHsI, B TOM
peleHIH qrcie HHQOPMaIOHHbIE.
npohecCHOHAITBHBIX
3aa4

1.2 Onucanne nokasareseii 1 KpUuTepreB OLEHUBAHUSI KOMIIETEHIUI HA Pa3JINYHbIX
3Tanax ux (popMupoBaHuUsl, ONIMCAHME IIKAJ OLEHUBAHUS
OreHka ypoBHSI OCBOEHHsI KOMITETEHLIMM Ha Pa3HBIX 3Tanax ux GOpMHPOBAHUS ITPOBOIUTCS
Ha OCHOBE U] (PepeHInPOBAHHOIO KOHTPOJIS KaXKI0TO MoKa3aTessi KOMIIETEHIIMH B PaMKax
OLIEHOYHBIX CPeJCTB, MpuBeaeHHbIX B DOC.
OneHKka «OTIMYHO», «XOPOIIO», «3aYTEHO» COOTBETCTBYET IOBBIIICHHOMY YPOBHIO
OCBOEHMSI KOMIIETEHIIMHM COTJIACHO KPUTEPUSM OIICHMBAHHUS, NMPHUBEJICHHBIX B TaONHUIE K
COOTBETCTBYIOIIIEMY OLIEGHOYHOMY CPECTBY
O1eHKa «yZOBIETBOPHUTENBHO», «3aYT€HO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHS
KOMIETEHIIMM COIJIACHO KPUTEpUsSM OLCHMBAaHUS, MpPHUBEJCHHbIX B TabiauIe K
COOTBETCTBYIOILIEMY OLIEHOYHOMY CPEZCTBY
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OueHka  «HEYJOBJIETBOPUTEIBHO»,  «HE  3a4TE€HO»  COOTBETCTBYET  IOKa3aTesio

«KOMIIETEHIIMS HE OCBOCHA

Ne | HammenoBanue Kparkas [Ipencrasnenue

/i OIIEHOYHOTO XapaKTEePUCTUKA OIIEHOYHOT'O Kpurepuu onienuBanus

CpeacTBa OIIEHOYHOTO cpencTra B hoHIe
CpeacTBa
Oyenounvle cpedcmea 0 nposedeHUs. MeKyuwe20 KOHMpOos

1 Omnpoc [To3Bonsier Bomnpocs! k Onenka «OTA4HO» -
(moxazarenb OIIEHUTh 3HAHUS U | ONPOCY Crynenramu
KOMIIETEHITUHU Kpyrosop MIPOIEMOHCTPHUPOBAHBI
«3HaHue») CTyJIGHTa, YMEHHUE MIpEANoJaracMbie OTBETHI;

JIOTUYECKH MPaBUIILHO MCIOJIb30BaH

MOCTPOUTH  OTBET, aIrOpUT™M  OOOCHOBAaHUW  BO

BIIaJICHUE BpeMsl  pacCyXICHHH; eCTb

MOHOJIOTUYECKOM JIOTHKA PACCYXKICHUM.

peuybl0 U UHBIE Ouenka «Xopormio» -

KOMMYHUKATHUBHBIC Crynentamu

HaBBIKH. Y CTHBIU MIPOJAEMOHCTPUPOBAHBI

ompoc  obOnagaer MIPEANOJIaracMbi€ OTBETHI;

OOJIBIITUMHU MIPaBUIILHO WCIOJIb30BaH

BO3MOYKHOCTSMH aIrOpUTM  OOOCHOBaHUW  BO

BOCTIMTATEIILHOTO BpeMsl  pacCyXIeHWH;  HO

BO3/EUCTBUSA OTCYTCTBYET JIOTHKA

MpenojaBaTens B paccyXJIeHUM.

nporecce OrneHka

HETMOCPEACTBEHHOT «Y TOBIETBOPUTEIBHO» -

0 KOHTAaKTa, CryneHramu

co3[aBasl  yCJIOBUS MIPOIEMOHCTPUPOBAHBI

JUTSL ero MIPEANOJaracMble OTBETHI;

HehOpMaIbLHOTO O HENpaBUJIBHO HCIHOJIb30BaH

oO1eHns co QITOPUTM  OOOCHOBaHUH  BO

CTYJIEHTOM. BpeMs paccyxIeHuM;

Baxusie OTCYTCTBYET JIOTHUKA

BOCIIUTATEJIbHBIC paccyXJICHUN.

aCIEeKThI Ouenka
«HeynoBiaeTBOPUTEIBHO» -
Crynenramu HE
MIPOIEMOHCTPUPOBAHBI
OTBETHI.

2 Joxian Pacmmmpennoe TemaTuka Ouenka «Omauuno» - TeMa
(mokazaTenb NUCbMEHHOE  WJIM | JOKJIAJ0B aKTyasbHa, coJiepKaHus
KOMIIETEHIUU YCTHOE COOOIIeHne COOTBETCTBYET 3as1BJIEHHOMN
«YMeHuey) Ha OCHOBE TEeMe, TeMa MOJIHOCTBIO

COBOKYITHOCTH packpsiTa, MIPOBEAECHO
paHee paccMOTpeHue

OTYOJTMKOBaHHBIX JIUCKYCCUOHHBIX BOIIPOCOB IIO
HCCIEA0BaTENbCKU npolieme, COTIOCTAaBJICHBI
X, HAy4YHBIX H pa3MyHble TOYKU 3pPEHHUS IO
OTIBITHO- paccMaTpuBaeMoOMy  BOIIPOCY,
KOHCTPYKTOPCKHUX SA3bIK  W3JI0KEHUS  Hay4deH,
pabot W coOmoaeTcs JIOTHYHOCTh U
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pa3paboToK, 1o
COOTBETCTBYIOLIECH
OTpacii Hay4YHBIX
3HAHUM, HWMEIOIINX
3Ha4YCHHE JUTSt
TEOPUH HAYKH U
MPaKTUYECKOTO
IPUMEHECHUS.
[Ipencrasnser
cobou
00001EHHOE
W3JI0XKEHNE
pe3ynbTaToOB
MIPOBEIEHHBIX
HCCIEIOBaHNH,
JKCIIEPUMEHTOB U
pa3paboToK,
W3BECTHBIX
IIUPOKOMY  KPYTY
CIIEIUATIUCTOB B
OTpacii HAyYHBIX
3HAHUM.

OCJIEA0BATEIbHOCTD B
HU3JI0KEHUN Marepuana,
HMCII0JIb30BAaHEI HOBeEHIINE

UCTOYHUKA TIO  Tpolieme,
BBIBOJIOB UYE€TKHE, 0POpPMIICHUE

paboThl COOTBETCTBYET
PEIbABIISIEMBIM
TpeOOBaHUSM.

Ouenka «Xopowo» - Tema
aKTyaJlbHa, COJIepKaHus
COOTBETCTBYET 3as1BJICHHOM
TeMe, A3BIK U3JI0KEHUS
Hay4yeH, 3asBJICHHas  TeMma
packpbITa HEJ0CTaTOYHO
OJIHO, OTCYTCTBYIOT
HOBEHIINE JIUTEpaTypHbIE

UCTOYHUKU TIO MpobiemMe, npu
odopmiieHrH PabOTHI UMEIOTCS
HEJ0YETHI.

Onenka
«Yoosenemeopumenvno» -
cojepxanne pabOTHI HE B
IIOJJHOW MeEpe COOTBETCTBYET

3asIBIICHHOM TEME, TEMA
packpeITa HEIOCTATOYHO
TOJIHO, HCIOJIL30BaHO
HEOOJIBIIIOE KOJIMYECTBO
Hay4YHBIX HCTOYHUKOB,
HapylieHa  JIOTUYHOCTh |
MOCJIEAOBATENLHOCTh B

U3JIOKEHUU Marepuana, Ipu
odopmiieHIH PabOTHI UMEIOTCS
HEJ0YETHI.

Ouenka
«Heydoenemsopumenvuo» -
comepkanue  paboThI HE
COOTBETCTBYET 3asIBJICHHOMN
TeMe, cojJepkaHue paboTh
U3JI0KEHO HE HAy4YHBIM
CTHJIEM, MaTepuanl HU3JI0XKEeH
HErpaMoOTHO, 0€3 JOru4ecKon
MOCIIEJIOBATEILHOCTH, CCBHUIOK

Ha JIUTEpaTypHbIE u
HOpPMAaTHBHBIE
HMCTOYHUKHU.
Pacuernas CpenctBo 3anaun Ouenka «OTInYHO» -
pabota MIPOBEPKHU CTyneHT NMOHUMAaeT METOAMKY
(petenue BJIaJICHUS U yMEHHE €€ TNPABUIBHO
3a/1ay4) MIPUMEHSTD MIPUMEHHUTb. Pewienne
(mokazarens MOJy4YeHHbBIE KayecTBEHHO  odopMIleHHOE
KOMIIETEHIUU 3HaHUsS MO 3apaHee (aKKypaTHOCTh, JIOTHYHOCTB).
«Bnanenuey) OIPENETIEHHON Hcnonap3oBan
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METOINKE
peleHus 3aj1a4
WIA  3aJaHdil 110
MO1YJIIO.

JJIA

HETPaJUIIMOHHBIA TMOAXOA K
pELIECHNUIO 3a/1a4H.

Onenka «Xopomo» - CryaeHT
MOHUMAET METOJIUKY U YMEHHUE
€€ TMpaBUIbHO IPUMEHUTH.
Pemienue Ka4ECTBEHHO
opopMIIEHHOE (AKKypaTHOCTb,
JIOTUYHOCTB).

Ouenka -
«Y TOBIIETBOPUTEIIBHOY.
CTyseHT NMOHMMAaeT METOJAUKY
U yYMEHHE €€ MPaBWIbHO
MIPUMEHHUTb.

Ouenka -
«HeynoBieTBOPUTEIHLHOY.
CTyneHT He penni 3aa4H.

CamocrosiTenbH
ast pabora
(mokasatenp
KOMITETEHITUH
«YMeHue»)

KontponsHoe
MEpONPHUSTHE, LIETb
KOTOPOTO COCTOUT
B MIPOMEKYTOYHOM
KOHTPOJI€ 3HAHU
10 TEME.

Kommirext
3aJaHuN JUIA
CaMOCTOSITEIIFHOM
paboThl

- o11eHKa «5» (OTINYHO)
BBICTABIISICTCS CTYJCHTY, €CITH
MIPABWIBHO BBITTOJTHEHBI BCE
3aJIaHu ;

- OLICHKA «4» (XOpoIIIo)
BBICTABJISICTCS CTYJCHTY, €CITH
MIPEJICTaBJICHO PelIeHUE BCeX
3aJa4, BKJIIOUEHHBIX B paldoTy;
IIPH ATOM: a) TIPH BEPHOM XO/JIe
paccyXJIE€HUM pelieHue
OT/EJIbHBIX 33/1a4 COACPKHUT
BBIYHMCITUTENIbHbIE OMINOKH,
MpUBEALINE K HEBEPHOMY
OTBETY; 0) MpaBUIHHOE
pellieHrne OJHOW-ABYX 3aaad
HE JIOBEJICHO JI0 KOHIIA;

- OLIEHKA «3»
(YZIOBJIETBOPHUTEIILHO)
BBICTABIISIETCA CTYJCHTY, €CIIU
MIPABHJIBHO BBIIIOJIHEHO
npumepHo 30% Bcex 3agaHuil.
- OLIEHKA «2»
(HEYIOBIETBOPUTEIHHO)
BBICTABIISIETCA CTYJCHTY, €CITU
pellieHre He OTBEYaeT HU
OJIHOMY U3 TpeOOBaHUH ,
YKa3aHHBIX BHIIIIE.

KoHnTtponsn
ast pabota

(Tokasarenb
KOMITIETEHIIUU
«Bnanenue»)

KoHnTtponsHoE
MEPOIPUATHE, LIENb
KOTOPOTO COCTOUT
B BBISIBJICHUH
YPOBHS 3HaHUH,
YMEHUH U
HaBBIKOB,
c(hOpMUPOBAHHBIX

Kommrext
3aJlaHuU I
KOHTPOJIBHOU
paboThI

- OIIeHKa «5» (OTIUYHO)
BBICTABIISIETCS CTYJCHTY, €CITU
MPABIJILHO BBITIOJIHEHBI BCE
3a1aHust (00OCHOBAHHO
MOJIyYeH MPAaBUILHBIA OTBET),
60 AOMYIICHBI
HE3HAYUTEIbHbIC
MOTPEIIHOCTH (peleHue
3aJa4i B I1EJIOM BEpHOE,
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MpU U3YYCHUU
OIPENEIEHHO N
TEMBI JTAaHHOM
JHUCLUILINHBI

TOJIBKO Ha IOCJIEHEM JTalle
JIOTTYIICHBI BEIYUCITUTEIHHBIE
OIINOKH);

- OLIeHKa «4» (xopouio)
BBICTABIISIETCA CTYIEHTY, €CIIU
IIPEJICTaBJICHO PELICHUE BCEX
3aJ1a4, BKJIIOUEHHBIX B paloTy;
IIPU 3TOM: a) IIPU BEPHOM XOJ€
pacCyXJE€HUI pelIeHue
OT/IEbHBIX 33124 COACPKHUT
BBIUMCIINTENIbHBIEC OUTHOKHY,
NPUBEIIIAE K HEBEPHOMY
OTBETY; 0) IpaBUIIbHOE
pelIeHre OJHOM - ABYX 3a7a4
HE JIOBEJICHO JI0 KOHIIA (
npeactaBieHo npumepHo 80%
pellIeHus 3a/1aun);

- OLIEHKa «3»
(YAOBIETBOPUTEIHHO)
BBICTABIISIETCA CTYJCHTY, €CIIU
MPaBUIIHLHO BBIITOJHEHO
npumepHo 30% Bcex 3amaHuii

- OLIEHKA «2»
(HEYTOBJIETBOPHUTEIILHO)
BBICTABIISIETCA CTYJCHTY, €CIIU
pellieHre He OTBEYaeT HU
OJHOMY M3 TpeOOBaHUH ,
YKa3aHHBIX BHIIIIE.

Oyenounvle cpedcmsa 0l NPO8eOeHUss NPOMEIHCYMOUHOU ammecmayuu

3auer KonTposbHoe Bomnpocst «3aumerno» - MOJTHBIA OTBET HA

(mokazarenp MEpPOIPUSITHE, 3a4yeTy BOIIPOC  C  TMPUBICYECHUEM

KOMIIETEHITUT KOTOpOE JOTIOJTHUTEIFHOTO ~MaTepuania

«3HaHue») MPOBOAUTCS 1o U T[pPUMEpPOB, TpaBUIIbHBIC
OKOHYAHUIO OTBETHl Ha JIOTIOJHUTEIbHBIC
U3yYeHUs BOIIPOCHI.
JUCIUTLTAHBI B «He 3aumeno» - 3HaHUE
BUJIE, BOIIPOCa HAa YPOBHE OCHOBHBIX
IPEyCMOTPEHHOM MOHITHIA
y4eOHBIM IJIAHOM.

OK3ameH KoHnTtponsHOE Bomnpocs! k Onenka KOMAUYHO»

(mokazarenb MEPOIPUSTHE, 9K3aMEHY IIPEII0JIaracT:

KOMIIETEHIIUU KOTOpOE — 3HaHWe HNOHSTUHHO-

«3HaHUe») IIPOBOJUTCS 1o TEPMHUHOJIOTHYECKOTO
OKOHUYAHUIO ammapara JUCLUIUINHBL:
U3Y4EHHUS COCTaB M  COAEpKaHHE
JUCIUTLTAHBI B HAy4YHBIX  TOHATHUN, UX
BHJIE, cBszel Mexay coOoil, ux
IIPELYCMOTPEHHOM CUCTEMY;
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y4eOHBIM IJIAHOM.

— 3HAHUC TCOPUHU BOIIPOCa,

yMeHue aHaJIU3UPOBATH
npobiemy;

— yMeHue IPUMEHSTD
OCHOBHBIE IIOJIOKEHUS
TEOPUHU BOIIPOCA,
AQHAJIUTUYECKOE H3JI0KEHUE
Hay4YHBIX ujen
OTEYECTBEHHBIX u

3apyOCIKHBIX YUCHBIX;

— yYMEHHE COJAEP)KATEIBHO |
CTUIIMCTUYCCKU T'paMOTHO
u3JaraTh CyTh BOTIPOCA;

—  riybokoe MOHUMAaHUE,
OCO3HaHHE MaTepHuaa.

Onenka «XOPOULO»

MPEeIoJaraer:

— 3HaHHE OCHOBHBIX
TEOPETUYECKUX TMOJIOKEHUN
BOIIPOCA;

—  yMeHHe aHATM3UPOBAThH

W3ydyaeMble JUCIUIIMHON
ABJIEHUS, GaKThI, NEHCTBUS;
— yYMEHHE COJAEpkKATeIbHO U
CTUJIMCTUYECKH T'PAMOTHO
u3narath cyth Bompoca. Ho
UMeeT MECTO
HEJOCTATOYHAs MOJIHOTA IO
M3JIaraéMoMy BOIIPOCY.
Ouenka
«)00871eMEOPUMENILHO»
MIPEANOJIaraer:
— HEMOJIHOTY U3JI0KEHUS
nHpopManuu;
ONIEPUPOBAHUE MOHIATHI Ha
OBITOBOM YpPOBHE;

— OTCYTCTBHUC CBA3HU B
IMOCTPOCHHH OTBCTA,

— HCYMCHUC BBIACINTD
I'JIaBHOC,

OTCYTCTBHUE BBIBOJIOB.
Onenka
KHEy0081emBOPUMeNbHO»
Iperoaraer:

— He3HaHHe HOHSATHIHOTO
armrmapara;

— He3HaHHe
METOJI0JIOTMYECKHX OCHOB
npo0IeMbl;

— He3HaHHe TEOPHH u

HCTOPHHU BOTIPOCA;
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- OTCYTCTBUE YMEHUS
aHAJIM3UPOBATH y4eOHBI
MaTepHUall

1.3. TunoBbie KOHTPOJIbHBIE 32/1aHN S, HEOOX0AUMBIE /1JIsl OLleHKH 3HAHUI, YMeHM,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XapaKTePU3YIOLIUX 3Tanbl ()OPMUPOBAHUSA
KOMIIeTEeHIIMii B Mpolecce 0CBOEHUS 00Pa30BaTe/IbHOI POrpaMMbl

Hpome.m‘ymounaﬂ ammecmauus

Bonpocs k 3x3ameny (1 cemecTp)

1. MHoXecTBO AeHCTBUTEIBHBIX YUCEIL.

2. Monynb NeHCTBUTEIBHOTO YUCIIA M €r0 CBOMCTBA.

3. Meroa marematndeckoid nHAYKIMU. HepaBeHcTBo beprymy.

4. PacmmpeHHas 4ucioBas rnpsmasi.

5. OrpaHuyeHHbIE U HEOTPAaHUYEHHbIE MHOYKECTBA Ha YMCIIOBOH OCH.

6. I'panm umcrmoBoro mHOXkecTBa. CyliecTBOBaHME KOHEYHOW BEpXHEH (HMKHEH)
IPaHU OTPAaHUUYEHHOTO CBEPXY (CHU3Y) HEIYCTOI0 MHOKECTBA.

7. Teopema Kanropa o BI0KEHHBIX OTpe3Kax.

8. ®ynkuwmsa. CrocoObl 3amanust ¢yHknmu. [padux ¢dyHknmu. Apudmernyeckne
onepanuu Haa GpyHkuusMu. Cy>xeHue QyHKITUH.

9. Crnoxnas pynkuus. Obpatumas u oopaTHas QyHKIIHH.

10. Ywuciosas nociie1oBaTeIbHOCTb.

11. Tlpocreiimme cBoiicTBa (YHKIMH (YETHOCTh M HEYETHOCTh, OIPAHHMYCHHOCTH H
HEOTPaHUYEHHOCTb, IEPUOAUYHOCT, MOHOTOHHOCTb ).

12. OxpecTHOCTh TOYKH Ha PACHTUPEHHOW YUCIOBOU MPSMOIA.

13. Ilpenen ¢pyHKIIMU B TOUKE.

14. TIpenen mociie10BaTEIBLHOCTH.

15. Ilpenen noctossHHON GYHKIMH, QyHKIMH Y = X.

16. Tlpenen GyHkuuu ) = SINX B KOHEYHOI TOYKE M HAa GECKOHEYHOCTH.

17. TlepBsIii 3amMevaTeIIbHBIN TTPEACI.

18. Teopema 06 eTMHCTBEHHOCTH TIpeea.

19. JlokanbHasi OrpaHUYEHHOCTh (PYHKIINHU, UMEIOIIEH KOHSYHBIH MPEeaet.
20. beckoHe4yHO Malible (PYHKIIUU.

21. Ilpenen cymMMBI, TPOU3BEICHUS  YACTHOTO.

22. llpenen cinoxHOM QyHKIUH.

23. IlpenenbHBIN MIEpexo1 B HEPABEHCTBA

24. OgHOCTOPOHHUE TPEISbI.

25. CpaBHeHME OECKOHEUHO MaJIbIX.

26. IIpenen MOHOTOHHOM MOCIIEAOBATENBLHOCTH.

27. Yucno e.

28. Bropoil 3ameuartenbHbIi peser.

29. HenpepbIBHOCTB (DYHKIIMU B TOUKE U HA MHOXECTBE.

30. Knaccudukarus Touek pas3pbliBa.

31. Apudmernueckue onepanu HaJ HEIPEPHIBHBIMU (PYHKIIUIMHU.

32. HenpepbIBHOCTB CIIOKHOM (DYHKIINU.

33. Touku pa3ppiBa MOHOTOHHOH (PYHKIIHH.

34. Teopema Ko 0 mpoMeKyTOUHOM 3HAUEHUH HETIPEPBIBHON (PyHKIIMH.
35. HenpepsIiBHOCTH 0OOpaTHOM (YHKIHH.
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36
37

38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.

51.
52.
53.

RBRBOoNo kLN

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

. IlepBas teopema Beitepiurpacca.

. Bropas teopema Beliepmpacca.

[IpousBoanas u quddepeHmnna.

MexaHU4ecKui 1 TeOMETPUICCKUI CMBICI ITPOU3BOIHON U auddeperiuana.
HenpepsiBHOCTh muddepenmpyemMoil pyHKImH.

HuddepenunpoBanue CyMMBbI, TPOU3BEACHUS, YACTHOTO.

[IpounsBoanas u quddepeHnnan CIoKHONH QYHKITUH.

[IpounsBoaHas 0OpaTHON YHKIHH.

[Ipon3BoAHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.

[IpousBonubie u nuddepeHranbl BBICIIUX MOPSIKOB. MeXaHMUeCKUid CMBICI
BTOPOU IPOU3BOIHOM.

[TapameTpudeckuii 3a1aHHbIe (YHKIIUN U UX ITPOU3BOJIHBIE.

Teopemsr @epma u Poss.

Teopewms! Jlarpanxka u Kommn.

[Tpu3HaKH MOCTOSTHCTBA M1 MOHOTOHHOCTH (DYHKIIHH Ha TIPOMEXKYTKE.

OkcrpeMyMbl. HeoOxommmoe ycioBue dSkcTpemyma. JloCTaTOdHbBIE — yCIOBHUS
JKCTpEMyMa.

AcumnToThl rpaduka GyHKIHUH.

Boinykiibie u BorHyThie GyHKIMU. Touku nepernda rpaduka QyHKINH.

[TonmHOE nccnenoBanue GyHKIIMU U TOCTpoeHue e€ rpaduka.

Bomnpocs! k 3auéty (2 cemectp)

[TepBooOpaznas ¢GyHKIMA W €€ CBOWCTBA. W HEOMPEICICHHBIM WHTErpal U MX

CBOWCTBA.

HeonpenenéHuplii ”HTErpall U €ro OCHOBHBIE CBOMCTBA.

Merton noaBeneHus moj 3uak nuddepennmana.

HNuTerpupoBanue 3aMeHON MEPEMEHHOI.

HNHTterpupoBanue no 4acTsm.

BbIBO1 HEKOTOPBIX TaOIMYHBIX UHTETPAJIOB.

Tabnuia HeonpeeeHHbIX HHTETPAIOB U UX IPUMEHEHUSI.

WuTerpupoBanue GyHKIMM, coaepKallux KBaAPaTHbIA TPEXUIICH.

HNHTerpupoBanue mpocTeHImmx Apooei.

CBezieHHE pallMOHATILHOM APOOH K TIPOCTEHIITNM.

HHuTerpupoBanue mpaBUIbHBIX ApoOeid. OOmuii cirydai.

NuTerpupoBanne HEKOTOPBIX UPPALUOHAIBHBIX (DYHKITUH.

NuTerpupoBanrne HEKOTOPBIX TPUTOHOMETPUUECKHUX (PYHKITHI.

HavanbHble NOHATHS O YUCIIOBBIX pAaX.

Heo6xo1uMblii pu3HaK CXOJMMOCTH YHCIOBOTO PSiJia U €ro CIEACTBHSL.

[TonoxurenpHble yncnoBble panbl. [Ipu3Haku cpaBHEHUS.

[TonoxwurensHbie yncnoBsie psabl. [Ipusznak Janambepa.

[TonoxwurensHbie yncnoBsie psaabl. [Ipuznak Komm.

IIpoun3BosibHBIE YHCITOBBIE Psi/ibl. AOCOIOTHAS U YCIIOBHAs! CXOJUMOCTH.

[Tpu3nak JleiOHMIA 17151 3HAKOTIEPEMEHHBIX PSIJIOB.

[Tpusnak AbGens.

Onpenenénnplil nuTErpan Pumana.

®opmyna Herorona-Jleiibnuna.

CaolicTBa onpeeéHHOro0 HHTErpasa.

3aMeHa IEPEMEHHOTO B ONIPEAEIEHHOM UHTETpalIe.

WHTerpupoBanue no 4acTsaM B OIIPEIEIIEHHOM HHTErpaje.

OmnpenenéHHble HHTETPaJbl OT YETHBIX U HEYETHBIX (PYHKIIUH.

HecoOcTBeHHBINM HHTErpal EPBOTO poJia U MPU3HAKU UX CXOJIUMOCTH.
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29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

19.

20.
21.
22.

23.
24,
25.
26.
27.
28.

HecoOcTBeHHBIN HHTErpal BTOPOTO POAA U MPU3HAKU X CXOTUMOCTH.
NHTerpanbHblil IPU3HAK CXOAUMOCTH MOJIOKHUTEIbHBIX YUCIOBBIX PSI/IOB.
Brrurcnenue miomay miockoi Gpurypet.

Boruncnenue miomany KpUBOJIMHEMHOTO CEKTOPA.

Brruncnenue o6bema Tena BpalieHus.

Beluncnenue aymHa 1yru KpUBOM.

OOwmuit  anropuT™M NPUMEHEHHUS OIpPEAENEHHOrO0 HHTerpajga B  pElIeHUU
reOMETPUYECKUX 3aa4.

Boruncnenue mioiaay noBepXHOCTH Tela BpalleHNUS.

Boruncnenue KoopAUHAT LEHTPa TSHKECTH.

Borunicnenue MOMEHTOB MHEPLIUH.

Boruncnenue paboThl IepeMEHHOMN CHIIBI.

OO0t anropuT™ NPUMEHEHHUS ONPEEIEHHOTO UHTETpalla B pellieHNH PU3NUYECKUX
3az1a4.

Bonpocsl k 3auéTy (3 cemecTp)

JeiicTBuTenbHass (QYHKIHS HECKOJbKUX AEHCTBUTENBbHBIX MepeMeHHbIX. O0macTb
oTpeJieNieHus U MHOXKeCcTBO €€ 3HaueHUi. ['paduk (yHKIMH BYX NMEPEMEHHBIX B
KOOpAMHATHOM TIpocTpancTBe OXyz.

[Ipenen n HENPEPBIBHOCTS.

Jlvauy ypoBHS (DYHKITUH JIBYX NTEPEMEHHBIX.

YacTtHble TPOU3BOIHBIE.

Hudbdepenuupyemocts 1 auddepeHnuan IeHCTBUTEIBPHON (PYHKIIMH HECKOIBKUX
MIEPEMEHHBIX.

Jloctatounoe ycnoBue audhepeHIIupPyeMOCTH.

KacarenbHast mockocTsb.

JudbdepenunpoBanue CI0KHON QYHKITUU.

HNuBapuanTHOCTh PopMbl tuddepeniurana.

. [IpousBoaHas no Hampasienuto. ['paguent pyHkuu.

. CymecrBoBanue u qudGepeHIIupPyeMOCTb HeIBHON (DYHKITUH.

. HacTHbIE MPOU3BOAHBIE BHICIINX MOPSAIKOB. PaBEHCTBO CMEIIaHHBIX TPOM3BOIHBIX.

. Anddepennmanbpl BRICITUX MOPSIAKOB.

. ®opmyna Teitnopa s GyHKIINU ABYX IEPEMEHHBIX.

. DKCTpeMyMbl (DYHKIIUU HECKOJIBKHX TIEPEMEHHBIX.

. JlJokanbHbI# 3KCTpeMyM (PYHKINHU JBYX TEPEMEHHBIX.

. Kputnyeckas u craumoHapHas TOUYKd (QYHKIIHH IBYX TEPEMEHHBIX.

. Heo6xonuMoe ycinoBue CymiecTBOBaHUS TOYKH JIOKATHHOTO SKCTpeMyMa (pyHKIIHH

JBYX IIEPEMEHHBIX.
JlocTaTouHble YCIOBUS HAJIMYMS JIOKAJBHOTO JKCTpeMyMa (YHKIMM JBYX
IIEPEMEHHBIX.

Hauboubiiee u HauMeHblee 3Ha4YeHUS (QYHKLNU.

Y CI0BHBIN 3KCTPEMYM.

Oynkius Jlarpanxka. MccnenoBanue (QyHKIMHM MHOTHX TMEPEMEHHBIX Ha YCIOBHBIM
IKCTPEMYM.

Omnpenenenne ABOMHOIO MHTETpaJla U €70 FEOMETPUYECKUHA CMBICIL.

CpoiicTBa JBOMHOTO UHTETpaIa.

Beluncnenue ABOMHOrO MHTErpaia B I€KapTOBBIX KOOPAUHATAX.

3aMeHa NepeMeHHBIX B JBOMHOM HHTerpase. Beruncnenue sskoonaHa.

JIBOMHOM MHTETPal B MOJIIPHBIX KOOPAUHATAX.

Onpenenenne TpOMHOTO UHTErpaa.
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40.

RO ~NoO kWD E

Cy1ecTBOBaHNE TPOITHOIO HHTETpalla U €ro CBOMCTBA.

3aMeHa MepeMeHHBIX B TPOHHOM HHTErpane. Berancienue sikoouana.
Beluncienue TpoMHOTO UHTErpaja B J€KapTOBBIX KOOPIUHATAX.
TpoliHOM MHTErpaj B IUIMHAPUYECKUX KOOPAUHATAX.

Tpoiinoit unTerpan B chepuyeckux KoopIuHaTax.

Brrancnenne 00EMOB TeI € IOMOIIBIO IBOMHOTO WHTETpaIa.
Brrancnenne 005EMOB TEIT € MOMOIIBIO TPOWHOTO MHTETpaIa.
[Inomane rinaakou MOBEPXHOCTH.

Bomnpocsl k 3k3ameny (4 cemecTp)

HucnoBou psag v €ero CyMma.

CrnosxeHune YncIoBbIX PSI/IOB.

YMHOXEHUE psifa Ha YUCIIO.

Heo0xomumelii mpu3HaK CXOAUMOCTH.

["apMoHMUECKOro psiia U €ero pacxoqUMOCTb.

Kpurepuit Komu ¢xoquMoCTH 4ACI0BOTO psijia.

Kputepuii cxoqumocTtu psijia ¢ MOJI0KUTETbHBIMU YWIEHaMU.
[Ipu3Haku cpaBHEHUS PAJOB C MOJIOKUTEIHHBIMU UJIE€HAMH.

[Ipuznak [lanambepa cXOAMMOCTH psJia C MOJNOKUTEIbHBIMU YJICHAMH.
[Ipu3nak Ko cxonuMocTu psifia ¢ OJOKUTEIbHBIMU YJICHAMH.
WuTerpanbubiii npu3Hak Ko cXoAMMOCTH pSAIOB € MOJIOKUTEIbHBIMU YJICHAMHU.
3nakonepemeHHble psiibl. [Ipu3nak JleiiOnuna.

AGCOIIOTHO U YCIIOBHO CXOASALINECS PSIbL.

Teopema [dupuxie.

Teopema Pumana.

[Tpuznak Abens.

OyHKIMOHANBHBIE TOCIEA0BATEILHOCTH U pAlbl. OOJIACTh UX CXOJUMOCTH.
PaBHOMEpHast cXO0AMMOCTb (DYHKIIMOHAIBHOM MOCIE10BATEIbHOCTH
PaBHOMEpHas cX0AUMOCTh (YHKLIMOHAIBHOIO PALA.

[Ipusnak Beitepmrpacca.

IIpenen paBHOMEPHO CXOAAIIEHCS MOCIEA0BATEIBHOCTH HENIPEPBIBHBIX (PYHKIUH.
CyMMa paBHOMEPHO CXOAALIErocs (PyHKIMOHAIBHOIO psizia.
WuTerpupoBanue GpyHKIIMOHAIBHBIX 1OCIEA0BATEIbHOCTEN.
WuTerpupoBanue GpyHKIMOHAIBHBIX PSIOB.

HuddepenunpoBanue GpyHKIMOHAIBHBIX IOCIE10BaTEIBHOCTEH.
JuddepenunpoBanre pyHKIIMOHATBHBIX PSAOB.

Crenennsle psaabl. OCHOBHBIE NOHATHA. [Ipumepsl.

Teopema AGens.

Paguyc u uHTEpBaN CXOAMMOCTH CTEIIEHHOTO psja.

PaBHOMEpHAst CXOIMMOCTB CTENIEHHOTO PsAA.

WHTerpupoBaHne CTENEHHBIX PSAAOB.

HuddepeHnnpoBanne CTeNeHHbIX PSIJIOB.

®opmyna u psan Tennopa. Pag Maknopena.

Teopema o npeacTaBiIeHNN OCTaTOYHOIO YiieHa psna Teinopa.
PaznoxeHnue sneMeHTapHbIX GYHKIUI B CTENEHHOM psij.

Paznoxenne Gpyskuun € B psg MaxiopeHa.
Paznoxenue pynkiuu COS X B psag MakinopeHa.
Pasnoxenue Gyuknun SIN X B psag MakmopeHa.

buHOMMaNBHBIN psia.
[IpumeHeHre OMHOMHUATBLHOTO Psa K I0Ka3aTeIbCTBY UPPAIMOHAILHOCTH KOPHS
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Y1+t" (n>2,0<t<]).

41. bunomuaneHbIN psal U nocienuss reopema depma.

42. 3amaua pasnoxkeHust QyHKIUN B TPUTOHOMETPUIECKUH sl
43. OproroHanbHast cucTeMa (pyHKIIHH.

44. Tpuronomerpuueckuii psag ypee.

45. Paznoxenne B pag Pypbe nepuoandeckon GyHKIINH.

46. Paznoxenne B pag Pypbe HENepruoanIeckoi pyHKINH.

47. Paznoxenue B psag @ypre 4ETHON QYHKLNU.

48. Paznoxenne B pag Pypbe Heu€THOM QyHKINH.

49. CpoiictBa k03 PunneHToB psna Dypoe.

50. CxomumocTs psina Dypre B TOUKeE.

Texkymmii KOHTPOJIb
Cemectpsbl 1-4

1. Bonpockl K onpocy

. laiiTe onpenenenus nepeceueHus, 00bETUHEHHS U Pa3HOCTA MHOXKECTB.

. [lepeunicnuTe OCHOBHBIE CBOMCTBA JEHCTBUS HAJl MHOKECTBAMM.

. JaiiTe onpenenenne GyHKINN.

. [lepeuncnute oCHOBHbIE CBOMCTBA Ipe/ea.

. aiite onpenenenue npenena GyHKIIUN B TOUKE.

. [lepeuncnure OCHOBHBIE CBOMCTBA IIpeea GYHKIIMHA B TOUKE.

. [aiite onpenenenue HEMPEPHIBHOCTH (PYHKIIUU B TOUKE U HA MHOKECTBE.

. [lepeuncnure MoKaIbHBIC CBOMCTBA HEMPEPHIBHBIX (DYHKITUH.

. [lepeuncnure riao0anbHbIE CBOMCTBA HEMPEPHIBHBIX (PYHKITHH.

0. JlafiTe onpeneneHue nporu3BoaHON U auddepeHimana GyHKIIUU B TOUKE.

1. [Tepeuncnure OCHOBHBIE CBOMCTBA IIPOU3BOTHOM.

12. JlaliTe onpenenenre HeonpeAeaEHHOrO HHTErpaa.

13. JlaiiTe onpenenenue onpeaenéHHOro HHTErpaa.

14. JlaiiTe onpeeneHre YUCIOBOrO psijia U €ro CyMMBI.

15. JlaiiTe onpenenenre nepBooOpasHO.

16. CKoJIbKO CYIIIECTBYET MEPBOOOPA3HBIX /IS JaHHOW QYHKIIUN?

17. JlaiiTe onpenenenre HeonpeAeaEHHOrO HHTErpaa.

18. Korma u moueMy MOKHO BBIHOCUTH (BHOCHTH) 3a 3HAaK MHTErpajga MOCTOSHHYIO
byHKIHII0?

19. Korna u moueMy MHTErpai OT CYMMBI paBEH CyMMe UHTETpaioB?

20. YUto 03HaYaeT TMHEHHOCTh HEOMPEICIEHHOTO HHTErpaa?

21. B uém coCTOUT METO MOABEACHUS M0/ 3HaK UHTerpana?

22. B 4éMm coCcTOUT METOJI HOICTAHOBKU?

23. B 4éM COCTOUT METOJ 10 YacTsIM?

24. Jlaiite omnpeeneHre HEONpeIeIEHHOrO HHTErpaa.

25. ChopmynupyiiTe JO0CTAaTOYHBIC YCIOBHS CYIIECTBOBaHUS MHTErpana Pumana.
26. Ilo xakoit Qopmyne BBIYUCIACTCS OMPENCNEHHBI WHTErpal, €eClIH H3BEeCTHO
nepBooOpa3Hasi MoABIHTErpaibHOM QyHKIIUN?

27. Jlaiire onpeneneHust GyHKIIMM MHOTUX IEPEMEHHBIX.

28. Uto Takoe 00acTh ONpeAeTIeHIs] 1 MHOKECTBO 3HAaUeHHH (DYHKITUH JBYX MEPEMEHHBIX ?
29. JlaiiTe TeOMETPUYECKYIO HHTEPIPETAIUIO (DYHKIIMH JIBYX IEPEMEHHBIX.

30. JlaiiTe onpenenenue npeaena GyHKINUU IBYX MePEMEHHBIX.

31. JlaiiTe onpeneneHre HEMPEPHIBHOCTU (DYHKIIMH JBYX MTEPEMEHHBIX.

PP O0ONO O W —
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32. Yro Takoe dYaCTHOE IMpHUpalleHHE M MOJHOE MpHpalieHue (GyHKIUHM IBYX M TPEX
IIEPEMEHHBIX?

33. [laiite ompeeneHre YacTHOM MPOM3BOIHON EPBOTO MOPSIKA.

34. Jlaiite ompeneneHne YacTHOW MPOM3BOHON BTOPOTO MOPSAKA.

35. [aiite onpenenenue quddepeHuupyeMocTd GyHKIUH IBYX IEPEMEHHBIX B TOUKE.

36. Uto Takoe wacTHbIi auddepennman u noiaHeli nuddepeHnuan GyHKIUN ABYX U TPEX
MIEPEMEHHBIX?

37. [laiite onpeneneHne KpUTHUECKOW TOYKH (PYHKIIUH JIBYX ITEPEMEHHBIX.

38. [laiite onpeneneHue CTallMOHAPHON TOUYKH (PYHKIIMH JBYX MEPEMEHHBIX.

39. [laiite onpeneneHre KpUTHUECKOW TOUKH (PYHKITUH JIBYX ITEPEMEHHBIX.

40. Cdopmynmupyiite HEOOXOOUMOE YCIOBUE CYIISCTBOBAHUS TOYKH JIOKAJTBHOTO
SKCTpeMyMa PYHKIIMHU IBYX EPEMEHHBIX.

41. ChopmynupyiTe IOCTATOYHBIC YCIOBHS HAIUYHUS JIOKAJTBHOTO SKCTpeMyma (DyHKIIMH
JIBYX TTEPEMEHHBIX.

42. Yto Takoe yCIOBHBIN 3KCTpeMyM (DyHKITUH?

43. Kak cocraBmsiercs pynkius Jlarpamxka?

44. Yto Takoe MHOXkuUTeNb Jlarpanxka?

45. Yem oTIu9aeTCsi YCIOBHBIN SKCTPEMYM OT 0€3yCIOBHOTO dKCTpeMyma?

46. JlaiiTe onpeenecHUe TBOWHOTO HHTETpaa.

47. JlaiiTe onpeeieHre TPOMHOTO WHTETpaa.

48. Urto Takoe sikoOMaH npeoOpa3oBaHus?

49. JlaiiTe onpeencHUe YUCIOBOTO PsJia.

50. JTaiiTe onpenencare GyHKIIMOHAIBHOH ITOCIIEIOBATEIIEHOCTH.

51. laitTe onpeaenenne PyHKIMOHATBHOTO Ps/Ia.

52. Jlaiite ompeneneHe paanyca 1 MHTepBaia CXOAUMOCTH CTEIIEHHOTO Psifa.

53. Uto Takoe psa Tetimopa?

54. Kakue ¢pynkuum pasnaratorcs B psa Teinopa?

55. Yto Takoe opTroroHaigbHas cucteMa QyHKITAN?

56. [IpuBeauTe OPTOTOHATBLHON CHCTEMBI (DYHKITHA.

57. Yro Takoe psig Oypre?

58. Kakue ¢pynkuum pasnaratorcs B psg Oypore?

2. TemaTHKa Q0KJIA10B

. Kimaceol hynkumid.

. O6patubie PyHKIIH.

. HucroBble NOCIEN0BATEIBHOCTH.

. IIpenen uncioBoii NOCIEI0BATEIBHOCTH.

. [Ipenen Gpynkuuu.

. HenpepsiBHbIE U pa3pbIBHBIE (DYHKLUU.

. [Ipon3BoiHas pyHKIMU U ee CBOICTBa

. HeompeeneHHslit 1 onpeieneH bl HHTErpal.

. HenpepbIBHOCTh PyHKIIMM JBYX NEPEMEHHBIX

. HacTHblIi 1 nonHbI quddepeHnman GyHKIUH ABYX U TPeX NEePEMEHHbIX.
. OKcTpeMyM (DyHKIHH.

. YcnoBHblil akcTpemyM ¢yHkunuu. @ynkuus Jlarpanxa.
. OyHKIIMOHAJIbHBIE MOCIIEI0BATEILHOCTH.

. Pagnyc u uHTEpBasl CXOIMMOCTH CTEIIEHHOTO psijia.

. Psapn Telnopa.

. OproroHasnbHas cucTeMa QyHKIHMH.

. Pan @ypee.
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3agaun

CeMmectphl 1-4

PacuéTrHas padora Nel

2
. n“+2

1. JlokasaTh, 4TO MOCIEAOBATENBHOCTS {X, | MMEET KOHEUHBIN mpeaen X, = ———.

3n° -1
2. a) JlokasaTh, MOJB3YACh  ONPEJEIEHUEM MPEETa MOCIEN0BATENBHOCTH,
. 4n
lim =2.
e 20 +1

Haiitu N, ecniu ¢ = 0,01.
6) Jloka3aTh, HOJIB3YSCh OMpeieNienneM npeena pyskuun, aro lim (2x* + x) = 3.
x—1

3. BoruncnuTh npenens:

5 2 _ H _
a) lim w im X—2 B) lim 5xctg(3x), r) lim w
x>0 2x° + 2% +5 -2 \[2x —2 x>0 ol 1-1g°x
2 lim Jn? +1++/n

PacuéTrHas padora Ne2

Berancants HHTCIpaJibl:

X—5 2"
1. [—— dx. 4, j dx
I X2 —2X+2 1-4"
1-3/x X
2 [ S 1% o
N 2X COS” X
3_jcos42xdx_
Pacuérnas padora Ne3
7. HaiiTi 9acTHBIE IPOM3BOIHBIE IEPBOTO M BTOPOTO MOPSAKA GYHKIHH 7 — sin > cos
Y
8. Haiitu & u % ecmn z=1In(e* +¢”), e ¥ =x’.
&  dx
124

E ecmu x* 4+ y? +z7 —2xz=1.
&

10. Harmcath ypaBHEHHE KacaTelbHOM MIOCKOCTH H HOPMATH K MOBEPXHOCTH Z = X°
B Touke M(-1;2;5).

11. MccrnenoBath Ha SKCTpeMyM (GyHKIHMIO z = (2x2 + y° )e_(xz”z) .

12. Haiftu pa3Mepsl NpsAMOYroJBHOTO TMapajulesenunena HauOoJblIero o0béMa,
IUIOIIA/b €10 OOKOBOM MOBEPXHOCTH paBHa S.

9. Haiitu

PacuéTnas padora Ne4

1. HpI/IMCHﬂﬂ MMPU3HAK CPAaBHCHUA, UCCIICA0BATH HA CXOAUMOCTDb JAHHLIC PSAAbI
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)Z

1)2“’ )Zzn Jn'

2. HpI/IMeHSISI MIPU3HAK I[anaM6epa, HCCIIEI0OBATh HA CXOJIUMOCTb JAHHBIE PS/IbI

1)2 ”_* ; 2)2

n+1

3. HpI/IMeHﬂﬂ IMpU3HAK KOHII/I, HCCJIICA0BATh HA CXOAUMOCTD JAaHHBIC PAAbL

3n

n+1’ 2) i4”(n+2).

4. HpHMeHs{s{ I/IHTCI‘paJII)HI)If/i MPU3HAK, UCCIIEI0BATh HA CXOAUMOCTb IAHHBIE PSJIbI

)Z )Z3n +1

5. I[aHHHe psZbI NCCIIEI0BATh HAa A0COJIIOTHYIO U YCIOBHYIO CXOJIUMOCTh

DY S A D

1) n+1

Cxema cOOTBETCTBHS THIIOBBIX KOHTPOJIbHBIX 33/IaHUI ¥ OLlCHUBAEMbIX 3HAHM,
YMEHHUI, HABBIKOB M (MJIH) ONbITA AeATEJIbHOCTH, XaPAKTEPHU3YOIIMX ITANbI

¢dopmupoBaHus KOMIIETEHUUIA

dopmupyemasi KOMIETEHIIUS [Toxazartenun TunoBbsie KOHTPOJIBHBIE
c(hopMUPOBAaHHOCTH 3aJIaHust
KOMITIETEHIIH
IIK-1. Cnocoben ocpauBates u | [1K - 1.1. Bomnpocsr k 3adety
UCIOJIb30BATh  TEOPETUYECKHE Bompocs k sk3ameny
3HAHUS U MPAKTUYECKHE YMEHUs Bompocsl k onpocy
U HaBblkh B npeamerHou | ITIK - 1.2 Bomnpocsl k 3auety
obnactu npu peleHuu Bompocs k sk3ameny
npodeccroHalIbHBIX 3a/1ay. TemaTHka JOKJIa/10B
Komruiekr 3amanuii s
CaMOCTOSITEIbHOM pabOTHhI
IIK - 1.3. Bompocsl k 3adety

Bomnpock! k 3k3aMeny
3agaun

Komriekr 3aganuii s
KOHTPOJIbHON PabOTHI
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