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1. IOACHUTEJIBHAS 3AIIMCKA

HpeI[MCTOM HU3YUCHHUA B paMKaxX HACTOAMICIO KypcCa ABJIAKOTCA OCHOBHBIC IMOHATHA

MaTeMaTHUYeCKOT0 aHallu3a, UX CBOMCTBA M IPUMEHEHMSI, @ UMEHHO:

MHO>KECTBO JICHCTBUTEIIBHBIX YUCEIl, YACIOBBIC (PYHKIIMH U UX CBOHCTBA;

npezies YUCIOBOU OCIEI0BATENbHOCTH, (PYHKIIUN U UX CBOWCTBA;

HENPEePBIBHBIE PYHKIINH U UX CBOHCTBA;

pou3BOIHAs PYHKIMH, €€ CBOWCTBA U IPUMEHEHUS;

HeomnpeAenéHHble, onpeAeNéHHbIe WHTErpaibl OT (PYHKIMU OJHOTO MEPEMEHHOT0, HX
CBOICTBa U MPUMEHEHNUS;

KpaTHbIEC MHTETPaJIbl, UX CBOMCTBA U IPUMEHEHUS;

YHCIIOBBIC U (PYHKITMOHATBHBIC PSJIbI, UX CBOWCTBA U MPUMEHEHHUSI.

B 3TOM Kypce Takke oCyLIecTBIsIETCs 0000LIEHUE Psijla OHATHM U METOOB Kiac-

CUYECKOI0 MaTEMaTUYECKOr0 aHalu3a U Ha 3TOW OCHOBE CO3JAIOTCS HOBBIE OPUTMHAJIBHBIC
KOHCTPYKLIMU ¥ METOBI uccienoBanus. [Ipu aTom uaen u MeToasl Teopuu QyHKIHUN Jeii-
CTBUTEJIBHOTO IIEPEMEHHOIO MO3BOJISIOT C €AUHBIX MO3ULMHA MOAXOIUTH K PELICHUIO 3a1a4
U3 Pa3HBIX PA3JIEIIOB MATEMATUKH U (PU3UKH.

PaGouas nmporpamma AMCHMILTUHBI COCTaBJIeHa Ha OCHOBe yueOHoro miana 44.03.05

«[lemaroruueckoe odpazoBanuey» mo npoduisam «Matemarukay, «Mudpopmaruka» 2022 ro-

Ja Hadajia I1IOAIrOTOBKH.

2. IEPEYEHD IINTAHUPYEMBIX PE3YJIBbTATOB OBYYEHUA I10

JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbTATAMU

OCBOEHUS OBPA3OBATEJIBLHOMN NPOT'PAMMBI

2.1 Heau n3yvyeHust QM CUMIIUHBI

(hopMHpOBaHUE MIPE/ICTABICHUN O MOHATUSAX U METOJIaX MaTEMaTHUYECKOTO aHaIN3a;
MECTO M POJIb MATEMATUYECKOTO aHAIN3a B CHCTEME MATEMaTU4YECKUX HaYK;
MIPUJIOKEHNSI MATEMATHYECKOT0 aHAJIN3a B €ECTECTBEHHBIX HAYKAX;

IIPUJIOKEHUS ITOHATUN MaTeMaTUYECKOr0 aHalIn3a B IIKOJIBHOM Kypce MaTEMaTUKH.

2.2. 3agaum u3y4eHUus1 JMCUMILTUHBI

2.3.

chopMHUPOBATh MPECTABICHUS 00 OCHOBHBIX MOHATHUSIX MAaTeMAaTHUUECKOTO aHAIW3a U
UX CBOHMCTBAX;

BBIPa0OTaTh YMEHUS U HABBIKU BBIYUCIICHUS MPENETIOB, HAXOXKJACHUS MPOU3BOIHBIX U
HWHTETPAJIOB, J0KA3aTEIbCTBA CBOKMCTB U TEOPEM, OTHOCSALIMXCSA K OCHOBHBIM ITOHATHUSM
MaTEeMaTHUYECKOr0 aHaJIN3a;

HAY4YUTh MPUMEHATh METOJbl MAaTeMaTUYECKOTO aHalIu3a Uil pELICHUs 3a1ad,
HAXO0XJICHUS TEOMETPUUECKUX U (PU3NIECKUX BEIHUNH;

MMO3HAKOMHUTH C COBPEMEHHBIMU HANIPABJICHUSAMHU PA3BUTUS MATEMATHYECKOTO aHAJIN3a
U €r0 MPUIOKECHUSIMH;

3HaHuss M yMeHHsi oOyuawmierocsi, ¢opmupyemblie B pe3yJbTaTe OCBOEHUS

AUCHUILINHDI.

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJieH Ha POPMHUPOBAHUE CIACAYIOUIUX KOMITETEHIINH:



3HaHusA M yMeHHs o0y4amouerocs, popMupyemMbie B pe3yJbTaTe 0CBOCHHS

AUCHUILIUHBI
Koab1 popmu-
B pe3yabTare u3ydeHusi JTMCHUILIMHBI CTYAEHT 10/KEH 00J1a1aTh CJIeTyIOIMMUI
PYeMBIX KOMIIe-

KOMITIeTEeHUSIMM: .

TeHUMii
YuuBepcanbubie komnerenunu (YK):
CriocobeH OoCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAM3 M CUHTE3 UHQOp- YK-1
Maluy, TPUMEHSITh CUCTEMHBIN MOAXOJ JUIsl PElIeHUsl MOCTaBJICHHBIX 3a-
Jau.
IMpodeccnonanbubie komnerenuun (IK):
CrniocobeH ocBaMBaTh U MCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS U IIPaKTUYe- IK-1
CKHE YMCHHSI M HABBIKHM B TIPEIMETHOW OOJIACTH MPHU pelIeHnuu mpodeccro-
HaJIbHBIX 33/1a4

I/IHI[I/IKaT()pr JOCTUKCHUA KOMIICTCHIIUHN

Kox u HaumeHnoBa-
HUE
KOMIIETEHIIUH

HaumeHnoBaHue HHAUKATOpa JOCTHXKCHHA KOMIICTCHII NN

YK-1. Cnocoben
OCYIIIECTBIIATH T10-
UCK, KPUTHYCCKUHT
aHaIH3 U

cuHTe3 HHpOopMa-
IIUH, IPUMEHSTh
CUCTEMHBIN TOJXO0]T
JUTSL PETICHUS T10-
CTaBJICHHBIX 3a]1a4.

YK-1.1

JleMOHCTpUpYyeT 3HAHUE OCOOEHHOCTEH CHUCTEMHOIO MU KPUTUYECKOTO
MBILIEHHs], apIyMEHTUPOBAHHO (hOpMUPYET COOCTBEHHOE CYKIEHHE U
OIICHKY WH(OpMaIUY, TPUHUMAET 000OCHOBAHHOE PEIIICHUE.

YK-1.2

ITpumensieT sormdeckrie GopMbl U TIPOLIEAYPBL, CIIOCOOEH K peIeKCHH 110 MOBOLY
COOCTBEHHOM U UyKOU MBICITUTETLHOM I TETTEHOCTH.

YK-1.3

AHanu3upyeT UCTOUYHUKU MH(GOpPMAIMU C LEIbI0 BBIABICHHUS MX MPOTHU-
BOPEYHI U ITONCKA TOCTOBEPHBIX CYKICHUMN.

ITIK-1. Criocoben
OCBaMBaTh U KC-
M0JTb30BaTh TEOPE-
TAYECKHE 3HAHUS U
NPaKTUYECKHE yMe-
HUS M HABBIKHU B
peIMeTHOM 001a-
CTH TIPH PELICHUN
npodeccuoHaTbHBIX
3a1a4

IMK-1.1

3HaeT CTPYKTYpPY, COCTaB U JIUJAKTUYECKUE €AUHMIIBI IPEIMETHOM 001a-
CTH (MIPEenoJaBaeMoro mpeaMera).

MK-1.2

YMeeT OCyIIECTBIATh 0TOOp Y4eOHOIo COZlepykKaHus VISl €ro pean3allii B pa3-
JM4YHBIX popmax 00yuenus B cootBercTBrM ¢ TpedoBaHmsMu PI'OC OO.

IMK-1.3

JleMoHCTpHUpYeT ymMeHHue pa3padaThiBaTh pa3iudHble (POPMBI yUIeOHBIX
3aHATHH, PUMEHATh METOJIbl, IPUEMBI U TEXHOJOTUU OOyUeHHs, B TOM
yuciie "HQOpMallMOHHBIE.

3. MECTO JUCIUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

I[I/ICI_II/IH.III/IH& «MaTeMaTH4YeCKHI aHaIu3» OTHOCUTCS K 00s3aTeIbHON YaCTH yqe6H0ro

mwiana b1.0.07.04

IIpoepamma Kypca npeononazcaem Haauyue y CmyO0enmos 3HAHUU N0 OUCYUNTIUHAM:
«AHaTUTHYECKAs TEOMETPHSI,
«JIuneiinas anredpay.




Hucyunaunvl, 013 u3yueHus KOMopuix HeoOX00UMblL 3HAHUS OAHHO20 KYpCa:
«InddepeHnumanbabie ypaBHEHUSY,
«Teopust BEpOATHOCTEN U MaTEMAaTUYECKAsl CTATUCTUKA»
«O0muii Kypc GU3UKNY,
pasziensl TEOPETHUECKON (PU3UKH, a TAaKXKe IUCIMIUIMHBI I10 BHIOOpPY CTYICHTa B 00JacTu
TEOPETUYECKON (PU3UKH, IPUKIATHON MaTeMaTUKU, METOAMKH IIPEI0IaBaHHsI MAaTEMAaTUKU B
IIKOJIE.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

Pa3en muciumminibl Cemectp KourakTHas [Ipo-
pabota CPC | mexy-
TOYHAas
JIek- 113 arTe-
UH cTamus

Moayas 1. lloaroroBurteabHbII

Tema 1. MHuoxecTBa 2 2
Tema 2.0OcHOBHEBIE IOHATHS U 3aKO0- 2 2
HBI MATEMATHYECKOM JIOTHKHU.

Tema 3. MeToIbI IOKa3aTeIbCTBA 2 2
MaTEMaTHYECKUX TEOPEM

Mopnyas 2. BBegenune B ananus

Tema 4. JlelicTBUTEIBHBIC YHCIIA. 4 4

Tema 5. OyHK1MS. 2 2

Tema 6. UncioBas nociie10BaTeIb- 4 4

HOCTb U €€ mpeel.

Tema 7. beckoneuHo Masble u Oec- 2 2

KOHe4HO Oonbiue ¢pyHkiun. [Ipenen

GyHKIINH. Ok3a-
Tema 8. Ta0Onnia 6€CKOHEYHO Ma- 1 2 2 36 MCH
JbIX (QyHKUIMNA. 3aMeyaTeNbHbIe 36
peesbl.

Tema 9. HenpepbiBHBIE U pa3pbIB- 2 2

HBIC

(GYHKIHIH.

Tema 10. AcumTOTHI rpaduka GyHK- 2 2

1007078

Tema 11. [IpousBoanas u nudde- 2 2

peHuuan GyHKIUU

Tema 12. [luddepenunpopanue 2 2

DIIEMEHTAPHBIX (PYHKIIHIA.

Tema 13. OcHOBHBIE T€OpEMBI THU - 2 2
(dbepeHInaIbLHOTO UCYHCIICHUSI.

Tema 14. ®opmyna Teiimopa 2 2

Tema 15. lccnenoBanne QyHKIun 2 2




Tema 16. MccrnenoBanue GyHKImu u
nocrpoeHue e€ rpapuka.

Hroro B 1 cemecTpe

36

36

36

36

Monayab 3. HeonpeneiéHHbIN HHTe-
rpaj

Tema 1. [lepBooOpasnas u Heomnpe-
JIeIIEHHBIM HHTETpal

Tema 2. MeToabI BLIYUCIIEHUS HE-
OIIPEIEIEHHBIX HHTErPAIOB.

Tema 3. arerpupoBanue GyHKINH,
COeprKaIIMX KBAAPATHBIN TPEXUICH

Tema 4. [Ipocreiinme panuoHanb-
HbIE

npobu. CBeieHne parroHaIbHBIX
JIpo0el K MPOCTEHIIIIM.

Tema 5. lHTerprpoBanue pamuo-
HaJbHBIX apo0ei

Tema 6. lHTerpupoBanue upparuo-
HAJIBHBIX (DYHKITHIA.

Tema 7. IHTErppOBaHUE TPUTOHO-
METPUYECKUX U TUIIEPOOTNUECKUX

byHKIM.

Mopnyas 4. OnpeaenéHHbIi HHTErpas
(maTerpan Pumana)

Tema 8. HavanbHbie MOHATHS O YMC-
JIOBBIX psiiax.

Tema 9. [TonoXuUTENHLHBIE YUCIIOBEIE
PAIbI ¥ IPU3HAKU UX CXOJIUMOCTH U
PacXOAUMOCTH.

Tema 10. AGCONIOTHO U YCIIOBHO
CXOSIIHECS YUCIIOBBIC psitbl. [1pu-
3Haku JleitOHMIa u AGens.

Tema 11. OnpeneneHHblil HHTErpan
Pumana.

Tema 12. CpolicTtBa nnterpana Pu-
MaHa.

Tema 13. CymecTBoBaHne HHTErpa-
na
Pumana.

Tema 14. MeToabI BEIYUCICHUA
OIPEACIIEHHOTO NHTETpAaa.

Tema 15. HecoOcTBeHHBIE HHTETPA-
JIBI.

Tema 16. ['eoMeTpruueckre npuiio-
YKEHHS ONPENICIICHHOTO NHTETpaa.

Tema 17. uzndeckue NpUIOKEHUS
OMpEICTICHHOTO UHTETpaa.

36

3auér ¢
OLIEH-

KOH

HToro Bo 2 cemecTpe

36

36

36

3a4éT ¢

OICH-




Monayas 5. Iuddepenunanbnoe uc-
yncjaeHue GQyHKIMUA MHOTHX NepeMeH-
HBIX

Tema 1. JleiicTBurenbHas GyHKIUS 1 2
HECKOJIbKUX MEPEMEHHBIX
Tema 2. [Ipenen, HeNpepPHIBHOCTD U 1 2
YaCTHBIC IPOU3BOIHBIE (PYHKIHH
MHOTHUX IePEMEHHBIX.
Tema 3. Jluddpepennmponanue 1 2
CJIOKHOH ()YHKIIHH.
Tema 4. JIunuu 1 NOBEPXHOCTH 1 2
ypOBHSI QYHKIIMH JBYX U TPEX mepe-
MEHHBIX.
Tema 5. KacarenbHas IIJIOCKOCTb, 1 2
HOpMaJib, IPOU3BO/IHAS TI0 HATIPAB-
JICHUIO U TPaJIEHT.
Tema 6. YacTHbie MPOU3BOIHBIC U 1 2
TQepeHImabl BBICHIAX MOPSIKOB
Tema 7. DxcTpeMyM (QyHKIIMHA MHO- 1 2
T'HX TIEPEMEHHBIX.
Tema 8. Y cioBHBII 3KCTpeMyM 1 2
(GYHKIINY MHOTHX NTEPEMEHHBIX.
Mopayasb 6. UHTerpanbHoe ucyucjieHue 1 2 54
(P)yHKIIMU MHOTHX NepeMeHHbIX
Tema 9. J/IBoitHOI UHTETpaI. 1 2
Tema 10. Beruncienue 1BoitHOTo 1 2
UHTErpaia
Tema 11. 3aMeHa NEpEMEHHBIX B 1 2
JIBOMTHOM MHTErpase.
Tema 12. TpoliHo# uHTErpas. 1 2
Tema 13. Beruucienue TpoHOTO 1 2
MHTETpaJia B eKapTOBBIX KOOpAHHA-
Tax.
Tema 14. TpoitHo¥ uHTErpas B 1u- 1 2
JUHJPUYECKUX KOOpIUHATAX.
Tema 15. TpoiiHoil unTerpain B che- 1 2
PUYECKHX KOOpANHATAX.
Tema 16. 'eomeTpuyeckue npuio- 1 2
JKEHUS JBOMHBIX U TPOMHBIX UHTE-
IpajoB.
Tema 17. ®usndeckue NpuIOKEHU 1 2
JIBOMHBIX U TPOMHBIX HHTErPAJIOB..
Hroro B 3 cemecTpe 18 36 54 | 3auér




Moayasb 7. UncnoBblie psiabl
Tema 1. UuciioBoii psa U €ro CXo1u- 2 4
MOCTb.
Tema 2. [TonoxuUTENbHBIE YUCIIOBBIC 2 4
PSIBL.
Tema 3. 3HaKoniepeMeHHBIE PSI/IbL. 2 4
Monayab 8. ®yHKIMOHAJIbHbIE PS- 36 K-
Abl 4 94
Tema 4. OyHKIIHOHATIBHBIC [TOCIEI0- 2 4 3amet
BaTEIbHOCTH.
Tema 5. @yHKIIMOHATIBHBIE PSJIBI. 2 4
Tema 6. CtenieHHbIC PSIBI. 2 4
Tema 7. ®opmyna u psan Teinopa. 2 4
Tema 8. Psinb1 @ypre. 4 8
HTroro B 4 cemecTpe 18 36 54 36

4.2. Conep:xaHue JTUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM

Jlexuyuu

Cemecmp 1
Mogayas 1. IloaroroBure/ibHbII

Tema 1. MHOXECTBA

DJIEMEHTHI TEOPUU MHOKECTB. OCHOBHBIE MMOHATHSI, CHMBOJIMKA, IEUCTBHS HaJl MHOXECTBA-
MU U uX cBoucTBa. [loHsTHEe QyHKIUN.

Tema 2. OCHOBHBIE HOHATHUS M 3aKOHBI MATEMATHYECKON JIOTUKH

DJIeMeHTHI MaTeMaTH4YeCcKoil Joruku. OCHOBHBIC MOHSITHS, CHMBOJINKA, ACHCTBUS HaJI JIOTH-
YeCKUMH (PYHKIIHSIMH.

Tema 3. Meropl f0Ka3aTENLCTBA MATEMATHYECKUX TEOPEM

[IpsiMoit MeTO1, METO/T MATEMATHYECKOW MHIYKIIMH  METOJ] OT MPOTHUBOTIONOKHOTO (IIPO-
TUBHOTO).

Moayan 2. BBenenue B aHau3

Tema 4. JlelficTBUTENbHBIE YHCIIA

AKcroMaTH4uecKkoe IIOCTPOCHHUE MHOKECTBA HGﬁCTBI/IT@J’IBHIﬂX YHUCEII. JII/ICerTHI)Ie, HE quc-
KPCTHBIC U CIIJIOUIHBIC KJIACChI YU CJIOBBIX MHOKCCTB. OFpaHI/I‘-IeHHBIC U HCOI'PpaHUYCHHLIC
MHOKECTBA Ha KOOpJAWHATHOM TpsiMoii. CylliecTBOBaHNE KOHEYHON BepXHEH (HI)KHEH) rpa-
HU OIPaHMYEHHOTO CBEPXY (CHHU3Y) HEIyCTOr0 YHCIOBOTO MHOJKECTBA.

Tema 5. Dyaknun

7



Oynkius. CrnocoOwl 3amanust. O0IacTh ONpeaeNeHHss U MHOKECTBO 3HAYeHUH (yHKIUU.
HetictBus van Gyakmusamu. ['paduk dyakumn. Kiaccudukanms ¢yHKImiA.

Tema 6. Uncnosas MOCJIEJOBATEIbHOCTh U €€ Ipeae

OcHOBHBIC TTOHATHS. [[eliCTBUS HaJ YUCIOBBIMU IIOCIEI0BATEIIBHOCTIMH. beckoHeUHO Ma-
JpIe U 0eCKOHEYHO OOJIBINNE YHCTIOBBIE TocaenoBaTenbHOCTH. [Ipenen. CBoiicTBa npeaena.
Heonpenen€HHOCTH M CIOCOOBI UX PACKPBITHS. MeTOAbl BEIYMCICHHE MPEEIOB YHUCIOBBIX
MMOCJIEOBATEIHbHOCTEH.

Tema 7. beckoHeuno Maiisle ¥ OeckoHeuHO Oospiune dyHKuud. [Ipenen ¢yHKImMu

Onpenenenns OECKOHEYHO MaJIBIX U OECKOHEUHO OONBIINX (PYHKIUH B TOUKE, X CBOMCTBA.
[Ipenen ¢pyHKIMH B TOYKE M €r0 CBOMCTBA.

Tema 8. Tabimna 0eckoHeUHO MaJIbIX QVHKIMI. 3aMeyaTelbHbIE OPEebl

CpaBHeHue 6eckoHeuHO MaibiX. Tabsuia S3KBUBAJIEHTHBIX OECKOHEYHO MalbIX U €€ mpuMe-
HEHUs IIpY BBIYKMCIICHUHU ITpeAeIIoB. [1epBhlii 1 BTOPOM 3aMedaTeNbHbIE IPEEIbI, YHCIIO €.

Tema 9. HenpepbIBHBIE U pa3pbIBHBIE (D YHKIIAH

HenpepbiBHOCTh (yHKIIMU B TOUKe. TOUKM pa3pbiBa U UX Kinaccudukanus. HenpepblBHOCTh
cioxkHOM (hyHKIMH. JIOKaJIbHBIE U TII00aTIHHBIE CBOMCTBA HEPEPHIBHBIX (DYHKIIUH.

Tema 10. AcumToTh!l rpadrka GYHKIIMH

[Tonstne acumnrotsl. 'opu3oHTaNbHAs, BEPTUKAIbHAS M HAKJIOHHAs aCUMIITOTHI Ipaduka
(GyHKIHH.

Tema 11. [IpousBoaHas u nuddeperunan G VHKIIMU

Huddpepenunpyemocts ¢pyHkuuu. [lpousBognas u nudpdepenunan. MexaHnueckuii 1 reo-
METPUYECKUN CMBICI MPOU3BOAHON U nuddepennmana. HempepslBHOCTE quddepeHmpye-
MOM pyHKLIHH.

Tema 12. TudbdepeHumnpoBanue dieMeHTApHbIX OYHKIUN

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QyHKIMN. [Ipon3BOHbBIE OT rUIEPOOTNIECKUX
¢bynkuii. Tabnuua npon3BoaHbIX. [IponsBoHbIe U AU PEpeHIInanbl BEICIINX MOPSIKOB.
MexaHU4YeCKHii CMBIC BTOPOH ITPOU3BOAHOM.

Tema 13. OcHOBHBIE TCOPEMBI Z[I/Id)d)CDCHHI/IaHLHOFO HNCYUCICHUA

Teopemsl auddepennnansaoro ucuncienus. Teopema Pepma. Teopema Pomns. Teopema
Jlarpanxa. Teopema Komm. [IpaBumno Jlonurans.

Tema 14. dopmyia Teitsiopa

BriBoa popmynel Teitnopa. @opmyna Teitnopa st HEKOTOPBIX AJIEMEHTAPHBIX (QYHKIUH.

Tema 15. UccinenoBanue pyHKIUN

[Tpu3Haku MOCTOSIHCTBA M MOHOTOHHOCTH (YHKIIMM Ha TMPOMEXYTKe. JIoKalbHBIE U TJ0-
OanbHbIE SKCTpEeMYMbl (DYHKUMU. AJITOPUTM HCCIENOBaHUS (YHKIMHM Ha JIOKAIbHBIN 3KC-



TpeMyM. Beinykibsie v BorHyTble ¢pyHkuuu. Touku nepernda rpaduka GyHKIUU. AITOpUTM
uccae0BaHus (QYHKIMI Ha BBITYKJIOCTh U BOTHYTOCTb.

Tema 16. HMccinenoBanue GyHKIMHU U IIOCTpOEHHE €€ rpaduka

HccnenoBanne ¢ynkuuu. AnroputMm wuccienoBanus ¢ynkuuu. I[loctpoenue rpaduka
GyHKITIH.

Cemecmp 2
Moayab 3. HeonpenesiéHHbII HHTErpaJ

Tema 1. [TepBooOpasHas U HEONPEAECIEHHBIN HHTEMPAIT

ITepBooOpazHast u e€ cBolicTBa. HeonpeneneHHblii HHTErpall U €ro cBocTBa. BeiBog Hanbo-
JIe€ 4acTO BCTPEUAIOUIUXCSI HHTErpasioB. TaOau4yHbIe HHTErPaJIb.

Tema 2. MeTo/1bI BEIYNCICHNS HEONPEASIEHHEBIX HHTEIPAJIOB

MeTtonbl moABeACHUS 1O 3HAK muddepeHnuana, moACTaHOBKA WIH 3aMEHA TIEPEMEHHOHN U
0 YacTsIM) U UX IPUMEHEHHS.

Tema 3. MaTerpupoBanne ¢yHKIMN, COIEPKAINNX KBAJIPATHBIA TPEXWIEH

Buner pynkuuit. Bugsl gyHKIUH, conepKamnx KBaapaTHBIA TPEXWIECH U UX HHTETPUPOBa-
HUE.

Tema 4. [IpocTeiinie pauroHAIbHBIE IpoOou. CBecHNE pallMOHAIBHBIX IPO0SH K IIPOo-
CTEUIIUM.
Buner npoGeit. Buasl mpocredmmx parpoHanbHbIX ApoOel. CBeneHHe MpPOU3BOIBHBIX
PaLMOHATIBHBIX Ipo0el K IPOCTEHIINM.

Tema 5. MaterpupoBadue palmoHaIbHBIX IPOOEH

ANTOPUTM MHTETPUPOBAHUS PALIMOHAIBHBIX JPpOOEH U ero NpUMEHEHHS.

Tema 6. laTerprupoBanne uppanroHadbHbIX (YHKIIMA

HppaunoHanbHble GYHKIUU U METOABI X HHTETPUPOBAHUSI.

Tema 7. MaTerpupoBanne TPUrOHOMETPUUECKUX U THHEepOOINIECKUX () YHKIIUN

Tpuronomerpuyeckue GyHKIUU U UX HHTErpupoBanus. [ unepbonuueckue GyHKIUUA U UX
UHTETPUPOBAHUE.

Mopayas 4. Onpeaenénnblii uHTerpasa (Murerpaja Pumana).

Tema 8. HavanbHple MOHIATHS 0 YHUCIOBBIX PsLIax

[TousiTue uncnoBoro psaa. CBA3b ¢ YUCIOBOW MOCIEA0BATEIbHOCTHIO0. CXOAsIIMECS U pac-
XOOsIIuecss YrucCJI0OBBIC pSIILBI. HGOGXOHHMBIP'I HpI/I3HaK CXOOIUMOCTH U €ro CJICACTBHA. CHO-
€00 CyMMHUPOBAHUS MPOCTEHIIINX YUCIOBBIX PSIOB.

Tema 9. IlomoXuTEILHBIE YUCIIOBEIC PSIIBI M IPU3HAKU X CXOJUMOCTH M PACXOJTMMOCTH




[TonoxwurenbHble yncnoBbie psaabl. [IpusHaku: cpaBHenus, Janambepa n Kommu. I[Ipumene-
HUS IPA3HAKOB K MCCIIEA0BAHUIO YUCIIOBBIX PSIIOB.

Tema 10. AOGCOJIOTHO U VCIOBHO CXOISINMECS YUCIOBLIE psiabl. [IpusHaku JleiOHuIa 1
Aoleis.

3HaKonepeMeHHbIe YnCIIOBbIC psibl. [loHsATHS aOCOMOTHON M ycIoBHOM cxoaumoctH. lpu-
3HaK  CXOAMMOCTH AGers.

Tema 11. Onpenenednblii uuTerpaa Pumana

3agauu, NPUBOSIIME K MOHATUIO MHTerpana Pumana. OnpeneneHnubiii uaTerpai. @opmyna
Herorona-JleliOnumna.

Tema 12. CBoiicTBa nHTerpaia Pumana

Wuterpana Pumana u nmepBooOpa3Hasi MOABIHTETpaIbHON (yHKIMU. CBOWCTBA ONpEnesEn-
HOT'0 MHTErpaa.

Tema 13. CymectBoBanue narerpaia Pumana

Kpurepuii u npusHaku CyliecTBOBaHUs HHTErpasia Pumana.

Tema 14. MeToabl BRIYMCIICHNS ONPEASIEHHOrO HHTETpala

MGTOI[BI BBIYMCICHUA onpe,uenéHHoro HUHTETpajia (HOI[CTaHOBKa, 3aMCHa nepeMeHHoﬁ nJIn
noACTaHOBKA U 110 LIaCTSIM) " UX IPUMCHCHHA.

Tema 15. HecoOCTBEHHBIE HHTETDAIEI

HecoOcTBeHHbBIE HHTCrpajJibl IEPBOIrO0 M BTOPOr'o pOaOB. HpI/I3HaKI/I CXOONMOCTH HECco0-
CTBCHHBIX MHTCTPAJIOB.

Tema 16. ['eoMeTpruecKkre NPUIOKEHUI OIPEACIIEHHOTO HHTErpaIa

Brruucnenue miomaay miockoi (Urypsl B 1EKapTOBBIX M MOJSPHBIX KOOPAWHATAX U B CIY-
yae mapaMeTpuuecKkoro 3agaHus GyHKIUH. BeluuciaeHue AIMHBI IYyTH B JE€KAPTOBBIX U TO-
JSIPHBIX KOOPAMHATAX M B CIydae MapaMeTpUUecKoro 3aJanus QyHKuuu. Beraucienue 00b-
eMa TeJia BpalieHus. Beraucnenne miomnaan moBepXHOCTH Tejla BpalieHusl. AJITOPUTM T'eo-
METPUYECKOTO TPUMEHEHHUS ONPENENEHHOTIO UHTErpasa.

Tema 17. uszunueckrie OPHUIIOKCHHUA ONPEACICHHOIO MHTCrpajia

Bbruncnenue KOOpIMHATHI IIEHTPA TSXKECTH, MOMEHTOB HMHEPLUUHU M PabOThl MEPEeMEHHOM
CWIBL.  AJNTOPUTM (PU3NYECKOTO MPUMEHEHHS ONPEIEIEHHOTO HHTETpaa.

Cemecmp 3

Moayas 5. Inddepenuuanbuoe ucumncjienme GyHKIUN MHOTHX NePeMeHHbIX

Tema 1. JlefictBurensHas (G VHKIIMSI MHOTHX IIEPEMEHHBIX
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JetictBuTensHass (QYHKIHMS HECKOJIbKHX ICHCTBUTENBHBIX IIEPEMEHHBIX, €€ 007acTh
ONpEIeTICHNs] W MHOXECTBO 3HadeHWi. [padpmk ¢QyHKIMM OBYX TI€pEeMEHHBIX B
KoopauHaTHOH cucteme OXyz.

Tema 2. HDCI[CJL HCIIPEPBIBHOCTH U YAaCTHHIC ITPOU3BOAHBIC d)VHKI_[I/II/I MHOT'UX IIEPEMCHHBIX.
[TonHoe mpuparieHre U noiaHbli auddepeHman GyHKIUE MHOTUX NepeMeHHbIX. VHBapH-
AHTHOCTH (hOPMBI MOTHOTO AuddepeHnrana.

Tema 3. luddepeHumpoBanue ciioxkHoM HYHKIUU

HuddepenuupoBanue  cnoxxkHod  ¢yHkmuu.  [loHATne  TOAHOH  MPOU3BOJHOM..
CymectBoBanue u auddepeHunpyeMocTb HeIBHOM (DYHKIIMH.

Tema 4. JIuHUYM ¥ TOBEPXHOCTU YPOBHS QYHKIMU IBYX U TPEX MEPEMEHHBIX.
CocraBneHue ypaBHEHUs IUHUM YPOBHs (PYHKLUU ABYX IIEPEMEHHBIX U MIOBEPXHOCTH YPOB-
H (yHKIMH TpEX TNepeMeHHbIX. DHU3NYecKue WHTEPHpeTalud JHHUKA W MOBEPXHOCTEH
YPOBHS.

Tema 5. KacarenapHas IIJIOCKOCTh, HOPMaJIb, IPOM3BOJIHAS 110 HAIIPABJICHUIO M I'PAJIMCHT

KacarenrHas IIJIOCKOCTb, HOPMaAJib, ITIPOU3BOJHAA 110 HAIIPABJICHHUIO U I'PAIUCHT.

Tema 6. YacTHbie pousBoaHble U auddepeHnnanbl BEICIINX ITOPSIIKOB

YacTHble MPOU3BOJHBIE BBICHIUX MOPSAKOB. PaBEHCTBO CMEIIaHHBIX IPOU3BOJIHBIX.
Juddepenunans Beiciux nopsaakos. @opmyna Teitnopa ans GyHKINU 1BYX MEPEMEHHBIX.

Tema 7. DxcTpeMyM d)VHKHI/II/I MHOTI'X IICPEMEHHBIX

JlokanpHbIl M THO0ANBHBIA SKCcTpeMyM. Teopema BeepmTpacca o cCyliecTBOBaHUHU
r7100aIbHOTO SKCTpeMyMa B KoMrakTe. Heo6XoauMble U 10CTaTOYHBIE YCIOBHS. AJITOPUTM
uccieoBaHusl (YHKIMM MHOTMX II€PEMEHHBIX Ha JIOKAJIbHBIM 3KCTpeMyM. AJTrOpUTM
uccieoBaHus QyHKIMM JBYX NTEPEMEHHBIX Ha TJ100abHBINA SKCTPEMYM B KOMITAKTE.

Tema 8. Y CI0BHBIN DKCTPEMYM (bVHKHI/II/I MHOTHUX IICPEMECHHBIX

VYcnoBHBIM dkcTpeMyM. Meron MHOkuTenel Jlarpanxka.

Moayanb 6. UnTerpajbHoe ucuncjieHue GyHKIMHA MHOTHX IIepeMEHHbIX

Tema 9. J/IBo¥iHOI HHTErpAI

Omnpenenenrie ¥ CBOKMCTBA ABOMHOIO MHTErpaJIa.

Tema 10. Belunicienne ABOMHOIO HHTErpaia.

Briuucnenue qBOMHOrO MHTErpaia B A€KapTOBBIX KOOpAUHATaX. MI3MeHeHue nopsijaKka uHTe-
TPUPOBAHMS B IBOTHOM MHTETpae.

Tema 11. 3aMeHa nepeMeHHBIX B JIBOMHOM HHTETpaJie
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JIBOMHON MHTErpasl B IOJSIPHBIX KOOpAMHATax. BeluMciieHHe ABOWHOIO MHTErpaja B I10-
JSIPHBIX KOOpJIMHATAX.

Tema 12. TpoliHoil HHTErpAI

Onpenenenre TPOMHOTO UHTErpasia, €ro CBOMCTBA.

Tema 13. Belunicinenye TpOMHOro HHTErpaja B JEKAPTOBLIX KOOPANHATAX.

CBenenue TpOHHOTO MHTETpaja K TPEXKPATHOMY MHTETPATy MO MPaBUIBHON 00JIACTH U €T
BBIUNCIICHHE.

Tema 14. TpoliHoil HHTErpaAJ B IMJIMHIAPHIECKUX KOOPANHATAX.

BBIBO,I[ MUINHAPUYCCKHUX KOOpAWHAT. CBs3b MCKAY ACKApTOBBIMH U HUIHMHIAPUYCCKUMU
KOoOpAuHaTaMHu. SIkoOunan nepexoaa OoT ACKapTOBLIX KOOPAWHAT K HUJIMHAPUICCKUM.

Tema 15. TpoitHOi#l nHTErpaI B chepuuecKUX KOOPANHATAX.

BriBon cdepuyeckux koopauHat. CBsizb MEKIY JI€KAPTOBBIMU U CPEPUUECKUMU KOOPIUHA-
TaMu. SIkoOMaH nepexoia oT JeKapTOBBIX KOOPJAMHAT K C(hepUICCKIM.

Tema 16. I eomerpruuecKkre OPMIOKEHNI ABOHHBIX U TPOWHBIX MHTErPAIIOB

Brruucnenue oOBEMOB Ten € MOMOINIBIO JBOWMHOTO W TpOMHOro wmHTerpanoB. [lmomans
TJIaIKOY MTOBEPXHOCTH.

Tema 17. Ousnueckyue IPMIOKEHUS TBOUHBIX U TPONHBIX UHTEIPAJIOB

Brrunciaenue Maccel Tela u KOOpAWHAT HCHTPA TAXKCCTU. Brrancnenue pa6OTBI, MaccChl TEJ1a
1 KOOPpAWHAT HCHTPA TAKECTHU.

Cemecmp 4
Moayab 7. UncJioBble psiabl

Tema 1. YncaoBoOH psAa U €ro CXOIUMOCTh

UucnoBo# pssl, €ro CXOAUMOCTh U CyMMa. Y MHOKEHHUE psna Ha yncio. CloxkeHne 1 yMHO-
JKEHUE YUCIIOBBIX psioB. HeoOXoaumplil mpu3HAK cXOAUMOCTH. ['apMOHMYECKHA psijL.

Tema 2. I10J10XKUTEILHBIE YUCIOBEIE PSAbI

[Tpusnaku cpaBHeHus, lamambepa u Komm cXoIMMOCTH TOJOKUTENbHBIX panoB. HMHTe-
TPAJIbHBINA KPUTEPUN CXOAUMOCTH.

Tema 3. 3HakonepeMeHHBIE DIIBI

3HaKonepeMeHHbIE Psifibl. AOCOIIOTHO U YCIIOBHO CXOJSALINECS PSIIBL.
3nakouepenyromuecs psabl. [Ipusnak JleiOHuMIa A1 3HAKOUEPETYIOLUTNXCS PSIOB.

Monyab 8. ®yHKIIMOHAJIbHbIE PAIBI
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Tema 4. DyHKIIMOHAIBHEIE ITOCIEA0BATEILHOCTH

OyHKIMOHATBHBIE TIOCEe0BaTeNbHOCTH. O0IACTh CXOAUMOCTH. PaBHOMEpHAs CXOIMMOCTh
byHKIIMOHAIBHOU TMocienoBareabHocTU. [lpenen paBHOMEpHO cXopsiencs MocieaoBa-
TEJIBHOCTU HENpPephIBHBIX (yHKUWH. MHTErprpoBanue (yHKIMOHAIBHBIX IOCIEI0BATENIb-
Hocrei. J{uddepenuupoBanue GyHKIIMOHATIBHBIX MOCIEI0BATEIBHOCTEH.

Tema 5. DyHKIIHMOHATLHEIE PAALI

OyHKumoHanbHbIe psiabl. O6macTk cxoauMocTu. PaBHOMEpHAs CXOAMMOCTh (DYHKIIMOHAIb-
Horo psina. [Ipusnak Beiiepmrpacca. Cymma paBHOMEPHO CXOASAIIEroCs (GYHKIIHOHATIBHOTO
psna. MUaTerpupoBanne GpyHKIIMOHANBHBIX psfoB. JuddepenuupoBanne GyHKINOHATBHBIX
PSLIOB.

Tema 6. CTerieHHBIE PAABI

Crenennbie psanel. Teopema AOGens. Paauyc m MHTepBan CXOAMMOCTH CTEIIEHHOTO psja.
PaBHOMEpHAsT CXOAMMOCTH CTEIEHHOTO psja. MHTerpupoBanne U quddepeHIpPOBAHIEC
CTEIIEHHBIX PsIOB.

Tema 7. Dopmyna u pag Teiaopa

Teopema o npeacTaBIeHUN OCTAaTOYHOIO WwieHa psana Teiopa. Pasnoxenue 3ieMeHTapHbIX
(GyHKIMH B cTeneHHOM psa. buHoMuanbHbIN psi.

Tema 8. Psanpt @ypre

3amaua pas3siokeHUs (YHKIMHM B TpPUTOHOMETpUYeckui psa. OpToroHaiabHas cHucTeMa
¢byukuuii. Pag @ypre. Pasnoxenue B psg @ypbe nepuogudeckoi pyHkuuu. Paznoxenue B
psan dypre Henepuoanyeckoi ¢pyHkuuu. CpoiicTBa koaddunmentos psaga dypre. Cxonu-
MOCTb psiia Pypbe B TOUKE.

IHIPAKTHYECKHE 3AHATUA
Cemecmp 1

Monayas 1. [loaroroBuTteabHbII
Tema 1. MHoOKecTBa
IIpakTHdyeckoe 3ausitue 1

Tema: «251eMEHTBI TEOPUU MHOXKECTB: CUMBOJIMKA, JEHCTBUS HaJ MHOXKECTBAMU U UX
CBOUCTBAY

YyeOHbIE LIETH:

1. O630p HAYANBHBIX TOHATUN TEOPUH MHOMKECTB.

2. HayunThCs BBIBOAUTH U MIPUMEHSTH ICMCTBUS HAJl MHOKECTBAMHU.
OCHOBHbIE TEPMHUHBI U TOHSATHUSA:

1. MHOXKeCTBO.

2. CUMBOJIMKa TEOPHUH MHOYKECTB.

3. [lelicTBHS HaJl MHOXKECTBAMH.

Tema 2. OcHOBHBIE NOHATHSA U 32AKOHLI MATEMATHYECKOM JIOTHKH.
IIpakTH4yeckoe 3ausaTue 2
Tema: «OcHOBHBIE NOHATHUS U 3aKOHBI MAaTEMAaTHUYECKOU JIOTHKHY
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YueOHbIC LIETIH:

1. O0G30p OCHOBHBIX OIE€paIlUi U 3aKOHOB MAaTEMaTHYECKOU JIOTHKH.

2. HayunTbcs IpUMEHATH JEHCTBUS 3aKOHBI MATEMATUYECKOM JIOTUKH.
OCHOBHBIE TEPMUHBI U MOHITHSA:

1. Bricka3sIiBaHUS.

2. Jlornueckue neNCTBUA.

3. [Ipenukarsl.

4, OcHOBHBIE 3aKOHBI MATEMATUYECKOH JIOTHKH.

Tema 3. MeToabl U 10KA3aTEJILCTBA MATEMATHYECKUX TeOPeM
IIpakTH4yeckoe 3anaTHe 3

Tema: «MGTOILBI A0Ka3aTCJIbCTBA MATEMATUICCKUX TCOPEM»

Y4eOHble nenu:

1. O630p METOI0B JOKA3aTEIHCTBA MATEMAaTHYECKUX TEOPEM.

2. HayunTbcs IpUMEHSATHh METO/IbI IIPH J10Ka3aTEIbCTBE TEOPEM.
OCHOBHBIE TEPMUHBI U TTOHATHSL:

1. Ilpsimoit meTo.

2. MeTox MmaTeMaTu4ecKon MHIYKIUH.

3. Merox OT IPOTUBOTIOIOKHOTO.

Mopnyas 2. BBegenune B anaus.
Tema 4. [lelicTBUTEIbHbIE YHCJIA.
IIpakTnyeckoe 3ansTHe 4

Tema: ((I[eﬁCTBHTeHBHBIC qucia: akCUHOMAaTU4YCCKasA TCOPHA MHOXKECTBA JEHCTBUTEIIbHBIX
yncen. CBolicTBa JIEHCTBUTEIILHBIX YHCEI»

VYyeOHble 1eIH:
1. O630p aKkcHOM aKCMOMATUYECKOM TEOpHUH MHOKECTBA I€HCTBUTEIbHBIX YHUCEN.
2. HayuuTbcs BBIBOAUTH CBOWCTBA JIEHCTBUTENBHBIX YHCEN U3 AKCHOM.
OcHOBHBIE TCPMHHBI U ITOHATHA
1. Akcuoma 1 akCMOMaTHUYECKUI METO/I.
2. AkcruoMaTrnueckast TCOpHA MHOXKECTBA I[eﬁCTBHTeJ'II:HI:IX YUCCII.

IIpakTnyeckoe 3aHsATHE 5

Tema: «JleficTBUTENbHBIE YKUCTA: MOAYIb AEHCTBUTEIBHOTO YKcia. OrpaHUYeHHbIE U
HEOTPaHWYEHHbIE MHOXKECTBA JICMCTBUTENIBHBIX YHCENI Ha KOOpPAMHATHOW mpsimoil. Cymie-
CTBOBaHHME TOYHON BepxHEH (HMKHEH) rpaHU OTPAHMUYEHHOTO CBEPXY (CHHM3Y) YHUCIOBOTO
MHO>KECTBa»

YueOHbIC LIeTu:
1. HayuuTbcst BBIUMCHATH MOY/b JIFOOOTO IEHCTBUTENBHOIO YHCTIA.
2. HayuuTbcs UCTIONB30BATh CBOMCTBA MOJTYJISL.
3. OnpenensiTh OrpaHUYCHHOCTh U HEOTPAHUYEHHOCTH YHCIIOBBIX MHOXKECTB.
4. HayuuThCs BBIYUCISATH TOUHBIE TPAHU YUCIOBBIX MHOKECTB.
OCHOBHBIE TEPMUHBI U TIOHATHS
1. Moaynb AeCTBUTENBHOTO YHCIA.
2. OrpaHn4eHHBIC U HEOTPAHUYEHHBIC YNCIIOBBIE MHOXKECTBA.
3. TouHas BepXHsis U TOYHASI HIDKHSIS TPAHU YMCIIOBOTO MHOXKECTBA.
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Tema 5. ®yHKuus

IlpakTH4yeckoe 3ansiTHE 6

Tema: «Dynkmus. CriocoOs! 3aanus. O0acTb ONpeIeieHNs 1 MHOKECTBO 3HAYCHU I
byakuun. deiictBus van ynkuusamu. ['paduk dyakumn. Kimaccudukamms GyHKIuii»

YyeOHEble 11e1u:
1. U3yuuts onpeseneHue GyHKIMHU U €0 UHTEPIPETALNN KaK OTOOpaKeHUS.
2. HayuuThcs HaxoauTh 00aCTH ONPEACIICHUS] 1 MHOYKECTBA 3HAYCHUH (YHKIIUM.
3. HayuuThcst mpou3BOAMTD NeHCTBUI HAJ PYHKIIUSIMH.
4. Hayuutbcst CTpOUTh TpadUKH JIEMEHTAPHBIX (DYHKITHI.
OCHOBHBIE TEPMUHBI U TIOHSTHS
1. OyHK1IHA.
2. ObnacTh orpeesieHUs] © MHOYKECTBO 3HAUCHHUH (DYHKITHH.
3. lleiicTBust HaJ PYHKIUSIMHU.
4. I'padux QyHKITUH.

IIpakTnyeckoe 3auarue 7
Tema: «Dynkuusa. Knaccudukarus GhyHKIuiin»

Y4eOHble meu:

1. U3yuuth Kiaccel GyHKIUH.

2. OnpenensTh NPUHAIIICKHOCTD HIEMEHTAPHBIX (DYHKIIHIA K KJlaccaM.
OcHOBHbBIE TEPMUHBI U TTOHSTHUS

1. Knacchr pyHKIHIN.

2. DnemMeHTapHbIe QYHKIUU.

IIpakTH4Yeckoe 3aHaATHE 8
Tema: «OOpaTHbIe DYHKITUN»

VY4eOHble Leu:
1. HayuuTbcst IpUMEHSTh TEOPEMY O CYIIECTBOBAHUU OOpaTHOM (PYHKIIUU.
2. HayunTbcs uCHOIb30BaTh METOJ] OOpALICHUS (PYHKIIMH.
3. HayuuThcs oOpamath 3JeMeHTapHble (QyHKIHH.
OCHOBHBIEC TEPMHUHBI 1 TIOHSATHUS
1. OGpartHble GyHKIUU.
2. Obpamenne QyHKIHH.
3. OOparieHne 1eMeHTapHbIX (QYHKIIUH.
Tema 6. YncnoBas noc/1e10BaTEJILHOCTD U €€ Npejest

IIpakTHyeckoe 3ansiTHE 9
Tema: «HeonpenenéHHOCTH U CIOCOOBI UX PACKPBITUS IPY BBIYUCIICHUH TTPEJETIOBY

YyeOHbIE LIETH:
1. Hayuutbcs KnaccuuIMpoBaTh THUITBI HEOPEAEIEHHOCTEH.
2. I3yunTh criocoObl pacKphITHST HEONPEACTEHHOCTEH. .
OcCHOBHBIE TEPMUHBI U IOHSATHS
1. Heomnpenenénnocru.
2. Knaccugukanus HeonpeaeaEHHOCTEH.

Tema 7. beckoHeuHO MaJible U 0ecKOHeYHO OoJibiMe pynkuun. [pexesa pynkuuu
IIpakTHyeckoe 3auaTue 10

Tema: «Hucnosas nociaenoBaTeaIbHOCTh. beckoHeUHO Majbie U OOJbIINE YHCIIOBBIE ITOCIE-
J0BaTCIbHOCTH, UX CBOfICTBEl»
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YyeOHbIE LIETN:

1. HayuuThcst IPOU3BOAUTH IEHCTBUS HAJT TOCIIEA0BATEIHHOCTSIMHU.

2. HayuuTbcst IpUMEHSATh OECKOHEYHO Majible W OOJIBIINE YHCIOBBIE TTOCIIEI0BATEIHHO-
CTH U MX CBOMCTBA.
OCHOBHBIE TEPMHUHBI U TTOHATHUS

1. Ilpenen ynucaOBOM MOCIEAOBATEIILHOCTH.

2. beckoHeyHO Majas 4HCIOBas IOCIEA0BATEIBHOCTb.

3. beckoHEUHO 0OIBIIAs YUCIOBAS IIOCIICIOBATCIILHOCTD.

IIpakTHuyeckoe 3ausatue 11

Tema: «[Ipenen GyHKIIUN U €TO CBOMCTBA»

VYuebHble nenu:
1. Hay4nThbCs BBIYUCIATD MIpeeiibl QyHKIMM B TOUKE 110 OIPEEICHHIO.
2. HayunTbcs BBIUMCIATH Npeesibl PYHKINNA B TOUKE [0 CBOMCTBAM.
OcCHOBHBIE TEPMUHBI U IOHATHS
1. Ilpexen GpyHKIMHU B TOUKE.
2. CBoiicTBa MpeIEIIoB.

Tema 8. Tadummna 6eckOHeYHO MaJIbIX PyHKIUIA. 3aMeuyaTelbHbIE MPeaebl.
IIpakTnyeckoe 3ausiTue 12
Tema: «3ameuaTenbHbIC MPEEIbl U UX TPUMEHECHUS»

VYuebHble nemnu:

1. HayuuTbcs MCTIONIB30BaTh 3aMevaTelbHbIe MPeIelibl B Pa3InYHbIX (hopMax.
OcHOBHbBIE TEPMUHBI U TIOHSTHUS

1. IlepBslii 3aMeUaTENbHBIN NIpEAEI.

2. Bropoii 3aMedaTenbHbli peen.

3. Tpu GpopmbI BTOpOro 3amMeyaTenbHOro npejena.

IIpakTudyeckoe 3ausarue 13

Tema: «Tabnuiia 5KBUBaJIEHTHBIX OECKOHEYHO MaJIbIX U €€ IPUMEHEHHE TP BHIYHCICHUU
IIPENIETIOB)

YyeOHbIE LIETH:

1. I3yunTth criocoObl CpaBHEHUS PYHKITUIL.

2. VI3y4nTh BBIBOJ] SKBHBAJICHTHBIX OECKOHEUYHO MAJIBIX.

3. HayuuThcst MpUMEHATh TaOMUILy SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX MPH BbIUUCIIE-
HUH TIPEJIEIIOB.
OCHOBHBIE TEPMHUHBI U IOHATHUS

1. CpaBHeHME QYHKIMA.

2. DKBHUBaJICHTHBIE OECKOHEYHO MaJible ()YHKIIMU B TOUKE.

Temsi 9, 10. HenpepsbiBHbIE M pa3pbiBHbIE PYHKIHUH. ACUMOTOTHI rpaguKa PyHKIUH.

IIpakTuyeckoe 3ansaTHe 14
Tema: «HemnpepsiBHbIE U pa3pbIBHBIC (YHKIIMU. HenpepbIBHOCTD CIOXKHOM (DYHKITHM.

AcumnToThl Tpaduka GyHKIHH.

VYyeOuble LEH:
1. HayuuTthbes uccaenoBath QyHKIIMKA Ha HETPEPHIBHOCTD B TOYKE.
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2. HayuuTbcst HAXOUTH TOYKU pa3pbiBa ()yHKITHIA.

3. M3ydeHue NOKaIbHBIX CBOMCTB HEMIPEPHIBHBIX (YHKITHH.

4. HenpepbIBHOCTH CIOKHON (PYHKITUH.

5. HaxoxJ1eHrne HaKJIIOHHOM, TOPU30HTAIIBHON U BEPTUKAJIIBHOM aCUMIITOT.
OCHOBHbIE TEPMHUHBI U TOHATHUS

1. HenpepsIBHOCTD (DYHKITUU B TOUKE.

2. Touku pa3pbiBa.

3. HaknoHHast, ropu30HTANIbHAS U BEPTUKAIbHAS ACUMIITOTBHI.

Tema 11-14. IlpousBoanasi u 1uddepennuan GyHKUMU.
JuddepeHurpoBaHne 31eMEHTAPHbIX (PYHKIUH
OcHoBHBbIE TeopeMbl JU(PPepeHINATBLHOTO0 HCHUCTCHUSA
®opmy.a Teitsiopa

IIpakTuyeckoe 3anaTHe 15
Tema: «IIpousBognas ¢pyHkuuu B Touke. Auddepenunpyemocts GpyHkuun B Touke. Mx
r€OMETPUYECKUM U MEXaHUYECKUI CMBICI. [IpoBeneHne kacareabHONM U HOPMAJIN K TUIOCKOM
kpuBod.  IIpom3Bo/HBIE BBICHIMX MOPSIKOBY
Y4eOHble menu:

1. HayuuThcs HAXOAUTH TPOU3BOIHBIC U AU depeHInanbl GyHKITHA.

2. HayunTbcs cocTaBisATh ypaBHEHUS KacaTeJIbHON U HOPMaJIH K IIOCKOM KPUBOM.

3. Hay4uTbcs BBIYMCIATH IPOU3BOIHBIE 2 — Or0 U 00JIee IOPSIIKOB.
OCHOBHBIEC TEPMHUHBI U TIOHSATHUS

1. IlpousBoaHast PyHKIMH B TOUKE.

2. luddepennman GyHKINN B TOUKE.

3. KacarenbHas 1 HOpMasb KpUBOM.

4. [Tpon3BOIHBIE BHICIINX TTOPSIIKOB.

Tema 15, 16. UccaenoBanue ¢pyukuuii. HcciaenoBanue pyHKuuii 4 mocTpoeHne ee
rpaguka.

IIpakTnyeckoe 3anaTue 16
Tema: «MccnenoBanue QyHKIMI Ha JOKAJIBbHBIN U T7100aIbHBIN SKcTpeMyM. OO anro-
pUTM  HUcclieioBaHHe (QYHKIMM U TIOCTpOeHUE e€ rpaduKa

VY4eOHble Leu:

1. Hayuutbcs uccaenoBath (PyHKIMNA Ha JTOKAJIbHBIN U ITI00AIBHBIA SKCTPEMYMBI.

2. HayuuTbcs mpUMEHSTH OOIIMH aITOPUTM HCCieI0BaHNE (QYHKIIMHU U TOCTPOCHUS €€
rpaguka.
OcHOBHbBIE TEPMUHBI U TIOHSTHUS

1. JlokanpHBIN KCTpEMYM (YHKITUH.

2. 'mo6anpHbIH SKCTpeMyM (DYHKITHH.

Cemecmp 2

Moavasb 3. HeonpeaeeHHBIH MHTErpaJl

Tema 1. IlepBooOpa3Has u HeonpeaeTeHHBI HHTErPaJl

IIpakTnyeckoe 3ansaTue 1

Tema: «IlepBooOpazHas u HeonpeeNEHHBIA HHTErpasl. MeTOoIbl HHTETPUPOBAHUS
(moxBenenue moa 3HaK auddepeHimana, moJACTaHOBKa (MM 3aMEHA TIEPEMEHHOM) U 10 Ya-
CTSIM) U UX IPUMCHECHUE
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YyeOHbIE LIETN:

1. HayuuThcst IpUMEHSATh METO/IbI MMOABEACHUS 101 3HaK nuddepeHimana, moacTaHoB-
KM (3aMEHBI IEPEMEHHON) U

10 YacTsIM.

OCHOBHBIC TEPMHUHBI U TIOHSATHUS

1. Merox noaBenenus mnoj 3uak auddepenimana.

2. MeTtoa nmocTaHOBKH (3aMEHBI IIEPEMEHHOM ).

3. MeTo 1o yacTsM.

Tema 2. MeToabl BbIYHCICHUS HeONpeAeIeHHbIX HHTErPajloB.
IIpakTHyeckoe 3anaTHe 2
Tema: «BpiBoa TabnuuHBIX HHTErpasioB. [IpuMeHeHne TaOIMYHBIX HHTETPATIOBY

YyeOHEble 1enu:

1. Hayuutbcst BBIBOAUTH TaOJIMYHBIE HHTETPAJIBI.

2. HayuuThcs mpuMeHeHue Ta0IYHbIe UHTErPabl.
OCHOBHBIEC TEPMHUHBI U TIOHSATHUS

1. TaGiMuHBIC UHTETPAITBI.

Tema 3. UnTerpupoBanue (yHKIMH, COAEPKAIMX KBAAPATHBIN TPeX4eH.
IlpakTHyeckoe 3ansaTue 3
Tema: «MIHTerpupOoBaHKe PYHKIIUNA, COMCPKAIIMX KBAIPATHBIA TPEXUICH

YyeOHEble 11enu:
1. HayuuTbCs HHTETpUpPOBaTh PYHKIIMH, COJIEPKALINE KBAAPATHBIE TPEXUICHBI.
OcCHOBHBIE TEPMUHBI U IOHATHS
1. TabnuuHbIEe HHTETPAIBIL.
2. Yetblpe Bua GyHKINH, COAEPIKAIINX KBAJAPATHBIM TPEXUIIEH.

Tema 4. IIpocreiimmue panuoHaJbHbIe Apo0du. CBeeHNe PAallHOHATBHBIX AP00el K
npocTeimum
IIpakTnyeckoe 3ansaTue 4

Tema: «IIpocreiimue panuoHansHble Apoou. CBeleHHe pallnoOHAIbHBIX APoOei K mpocTeii-
LIUM.

YyeOHbIE LIETH:

1. O630p KIIaCCOB MPOCTEUIINX APOOEH.

2. Hayunthcs pas3narath pandoHaIbHbIE TIPOOH.

3. M3ydeHne MeTOI0B CBENICHHS PAIlHOHATIBHBIX IPOOEH K MPOCTEHIINM.
OCHOBHBIE TEPMHUHBI ¥ TOHSITH:

1. Knaccuduxanuu npocteHmux 1pooei.

2. PaznmoskeHre panimoHAIBHOM IpoOH Ha MPOCTEHTITHE.

Tema 5. UaTerppoBanue paiMOHAJIbHBIX Apo0eii
IIpakTuyeckoe 3aHATHE S
Tema: «MHTerprpoBaHue pallOHATIbHBIX IPOOEii»

YyeOHbIE LIETN:

1. HayuuThCst HHTETpUPOBATH MPOCTEHIIINE APOOH.

2. HayuuThcst ”HTErpUpOBATh palliOHAIbHBIC APOOCH.
OcHOBHBIE TEPMUHBI U TIOHSTHS

1. MaTerpain ot panioHaIbHBIX APOOCH.
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Tema 6. UnTerpupoBaHue HPpPAHOHAIBbHBIX QYHKIUIH
IIpakTHyeckoe 3anaTHE 6
Tema: «/IHTErpupOBaHE UPPALMOHATBHBIX (DYHKIHIT»

YyeOHEble 11e1u:

1. HayuuThbCsi HHTETPUPOBATH UPPALMOHATILHBIE (DYHKITUH.
OCHOBHBIE TEPMHUHBI U TOHATHS

2. lHTerpainsl OT UPPAIMOHAIBHBIX (QYHKIUH.

Tema 7. UHTerpupoBaHue TPUTOHOMETPHYECKUX M THNepPOOTHYeCKUX (PYHKIIUIA.
IIpakTHyeckoe 3ansaTHe 7
Tema_: «IHTerprpOBaHNEe TPUTOHOMETPHUUECKUX U TUNIEPOOTHUECKUX (QYHKITHID

Y4eOHble menu:
1. HayuuThbCst HHTETpUPOBATH TPUTOHOMETPUYECKUE (PYHKLIUU.
2. Hay4nThcsi HHTErpHpOBaTh rHIepOoIndeckrie GyHKINH.
OCHOBHBIE TEPMHUHBI U IOHATHUS
1. nTerpainbl OT TPUTOHOMETPUYECKUX (DYHKIUH.
2. MnTerpainsl OT TUnepooanueckux (GyHKIIHMA.

Mopayas 4. Onpenenénnblii naTerpaa (MHTerpa Pumana)

Tema 8. HauasibHble MOHATHS 0 YHCJIOBBIX PsiIax.
IIpakTH4yeckoe 3ausiTue 8
Tema: «HauanbHble MOHATHS O YUCIIOBBIX PAJIaX»
YyeOHbIE LIETH:
1. M3yuenune HauanbHBIX MOHATUHN O YUCIOBBIX psIax.
2. HayunTbcs npuUMEHSTh HEOOXOIMMBINM MPU3HAK CXOJUMOCTHU U €T0 CIECTBUS.
3. HaxoauTb CyMMBI TPOCTEUILINX YUCIOBBIX PSAAOB MO ONPENETIEHUIO.
OCHOBHBIG TepMI/IHI)I U ITOHATUIA
1. HeoOxoaumblii pU3HAK CXOAUMOCTH.
2. CyMMUpOBaHHE MPOCTEUIITNX YUCIOBBIX PSIOB.

Tema 9. [o10kUTEILHBIE YHCIOBBIE PSI/IbI U MPU3HAKHA UX CXOJMMOCTH M PACXOANMO-
CTH.
IlpakTH4yeckoe 3anaTHe 9

Tema: «IlonoxuTenbHble YUCTOBBIE PAIBI U MPU3HAKU UX CXOAUMOCTH U PACXOJIUMOCTH»

VYyeOHble 1eH:

1. HayunTbcs vccne0BaTh MOJOKUTEIbHBIE YUCTIOBBIE PSAJIbI HA CXOAMMOCTh U Pacxo-
JTUMOCTb.

2. HayunThCst MPUMEHSTH PU3HAKA CXOJUMOCTH M PACXOJMOCTH.
OCHOBHBIE TEPMHUHBI U IOHATHUS

1. TToNOXUTENBHBIE YHCITOBBIE PSIIIBL.

2. Ilpu3Haku CXOMMOCTH U PACXOAUMOCTH.

3. Ilpusnaku cpaBHenwus, Jlanambepa u Komm.

Tema 10. AOCOIIOTHO U YCJIOBHO CXOAsAIIMecs YncaoBbie psabl. [Ipusnaku JleiiOnuna
u Alesis.
IIpakTHyeckoe 3ansitue 10

19



Tema: «AOCONIIOTHO U YCIIOBHO CXOAsIIMecs YyiciaoBbie psabl. [Ipusnaku Jleitonuna u Abe-
T

YyeOHEble 11e1u:
1. HayuuThcs onpenensTh aOCOMOTHYIO M YCIOBHYIO CXOJUMOCTH YHCIIOBBIX PSIIOB.
2. HayuuThcst mpuMeHsTh npu3Haksl JleiiOnuia nu AGens.
OCHOBHBIE TEPMUHBI U TIOHSTHS
1. AGCOTIOTHO ¥ YCIIOBHO CXOJISIIIIUECS YNCIIOBBIC PSIBI.
2. Ilpusnaku cxonumoctH JleitOnuma u AGens.

Tema 11. Onpenenennslii naTerpaa Pumana.
IIpakTnyeckoe 3anaTue 11
Tema; «OnpeneneHHplii uaTerpan Pumanay

Y4eOHble nenu:

1. Uzyuenue 3a1a4, IPUBOAALINX K MOHSATHIO HHTErpaia Pumana.

2. HayunThcst BBIYUCISTH HHTETPaBI 10 popmyne HeroTona-Jleiibnuma.
OCHOBHBIE TEPMHUHBI Y TOHATHS

1. IlonHOE pa3bueHue oTpeska.

2. OmpenenéHublii MHTErpan PumMana Kak mpeaes YuciIoBO IMOCIeI0BaTeIbHOCTH I
CyMMa YHUCIIOBOTO psJIa.

3. ®opmyna Herorona-Jleitbnuna.

Tema 12. CpoiicTBa nHTerpajga Pumana.
IlpakTH4yeckoe 3ausaTue 12
Tema: «CBoiicTBa U CyllleCTBOBaHHE UHTETpana Pumana»

VY4eOHble Lenu:

1. I3y4yenue cBoicTB MHTerpana Pumana.

2. HayunTbcs mpUMeHSTH CBOMCTBa MHTErpaja Pumana.
OcCHOBHBIE TEPMUHBI U IOHATHS

1. CsoiicTBa uHTerpana Pumana.

2. CymectBoBaHus uHTerpaia Pumana.

Tema 13. CymecrBoBanne nurerpana Pumana.
IlpakTH4yeckoe 3austue 13
Tema: «Mertoasl BerurcieHus HHTerpaia Pumanay

VYyeOHble 1eH:

1. Haqu/ITI)CH BBIYUCJIATE HHTETpAII Pumana ¢ MPUMEHCHUEM MCTOJO0B UHTCTPUPOBA-
HUS.
OCHOBHEBIE T CPMUHBI U ITOHATHA

1. MeTo/ moicTaHOBKHU B OTIpeIeIEHHOM UHTErpaie.

2. MeTo[1 110 YacTsIM B OTIpe/IeIEHHOM WHTETpale.

Tema 14. MeToabl BbIYMCJIEHHS ONPeAeJIEHHOI0 HHTerpaJia
IIpakTHyeckoe 3ansaTHe 14
Tema: «HecoOCTBEHHBIE MHTETPATIBD)

YyeOHbIE LIETN:

1. HayuuThCs BBIYUCIATH HECOOCTBEHHBIE HHTETPAIBl TIEPBOTO U BTOPOTO POJIOB.
OCHOBHBIC TCPMUHBI U TIOHSTHS

1. HecoOCTBEHHBIC UHTETPAJIBI IEPBOTO POJIA.
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2. HecoOCTBEHHBIE HHTETPAIIBI BTOPOTO POJIA.

Tema 15. HecoOcTBeHHbI€ HHTEIPAJIbI
IlpakTuyeckoe 3ansaTue 15
Tema; «[Ipu3Haky cX0IMMOCTH U PACXOIUMOCTH HECOOCTBEHHBIX HHTETPATIOB

YyeOHEble 11e1u:
1. HayuuThcst MCClieIoBaTh CXOIMMOCTh U PACXOJIMMOCTh HECOOCTBEHHBIX HHTETPAIIOB
IIEPBOT'O U BTOPOTO POJIOB.
OCHOBHBIC TEPMUHBI U TTOHSTHSL:
1. ITpu3HaKK CXOAMMOCTH H PACXOJIUMOCTH HECOOCTBEHHBIX HHTETPAIIOB IIEPBOTO POJIA.
2. [Ipu3Haku CXOAMMOCTH M PACXOAMMOCTH HECOOCTBEHHBIX HHTETPATIOB BTOPOTO POJIa.

Tema 16. 'eomeTpuyeckue NPUIOKEeHUs ONpPeAeIeHHOI0 HHTerpaJia
IIpakTnyeckoe 3ausitue 16
Tema: «I'eomerpuueckue U GU3NUECKUE IPUIIOKEHUS ONPEEIIEHHOTO UHTErpaja

YyeOHEble 1enu:
1. HayunTbCs BBIYUCISTD MJIOLIAAN IIJIOCKUX QUTYD.
2. Hay4uTbcs BBIYMCIATH JUIMH AYT IUIOCKONH KPUBOM.
3. Hay4nThcst BBIYMCIIATH MJIOMIAIM IOBEPXHOCTH TeJIa BPAIICHUSI.
4. HayuuTbcsl BBIYMCIATH OOBEMBI TEJ BPALLICHUS.
5. HayuuTbcs BBIUMCIATH LIEHTP TSKECTH.
6. Hay4unuThbCst BBIYMCISATH MOMEHTOB HHEPLIUU.
7. HayuuThbCsl BBIYUCIATH pabOTy EPEMEHHON CHIIBI.
OCHOBHBIE TEPMUHBI U TOHSTHSL:
1. [Tnomaae MIOCKOM PUTYPHI.
2. JInvHa Ayru TII0CKONH KPUBOH.
3. Iimomaap MOBEPXHOCTH TEJa BPAIICHHSI.
4. O6bEéM Tena BpalleHHs.
5. LenTtp TsKECTH.
6. MOMEHT WHEepIHH.
7. PaboTa nepeMeHHOM CUJIBI.

Cemecmp 3
Monayas 5. InddepenuuanbHoe ucuncaeHne GyHKIUN MHOTHX NePEeMEHHBbIX
Tema 1. [leficTBUTeNbHASE QYHKIMSI MHOTHX IIePeMEHHbIX

IIpakTnueckoe 3ausarue 1
Tema. DYHKIINI MHOTHX IIEPEMEHHBIX

YyeOHbIE LIETH:

1. zyuenue obaacTu onpeeeHUs 1 MHOXKECTBA 3HaYCHUH (DYHKIIMM MHOTHX TIEpe-
MEHHBIX Ha IIpUMEpPAX.

2. N3ydenne crocoba moctpoeHus rpaduka GyHKIIUA B KOOPAUHATHOM CHCTE-
Me OXyz Ha mpumepax.

OcHOBHBIC TCPMHMHBI U TIOHATHA:
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1. O6nacte omnpeneneHuss GyHKIIUN MHOTUX EPEMEHHBIX.
2. MHOXeCTBO 3HaUCHUH (QYHKIIMA MHOTUX IIEPEMEHHBIX.
3. 'padux QpyHKIIHHM JBYX MEPEMEHHBIX.

Tema 2. IIpenen HenpepbIBHOCTH M YaCTHbIE NPOM3BO/AHbIE (YHKIIMM MHOTHX Iepe-
MEHHBIX.

IIpakTnyeckoe 3anaTHe 2

Tema. [Ipenien, HENPEPLIBHOCTb U YaCTHBIE MPOU3BOAHBIE (DYHKIIMM MHOTUX IEPEMEHHbIX

YyeOHEble 11eIu:

1. U3yuenne npenena GyHKIUHU ABYX U TPEX MEPEMEHHBIX Ha MIPUMEPAX.

2. N3yueHne HenpepbIBHOCTH (PYHKIUH IBYX U TPEX MEPEMEHHBIX HAa IPUMEpax.

3. M3yyeHne 4acTHBIX MPOU3BOAHBIX (PYHKIIUH IBYX M TPEX MEPEMEHHBIX HA IPUMEPAX.
OCHOBHBIE TEPMUHBI U TOHATHUS:

1. Ilpenen ¢pyHKIMU ABYX U TPEX NEPEMEHHBIX.

2. HeripepbIBHOCTD JBYX U TPEX MEPEMEHHBIX.

3. YacTHbIe MpOoU3BOIHBIC (DYHKIIMU ABYX U TPEX MEPEMEHHBIX.

Tema 3. JInHNM ¥ IOBEPXHOCTH YPOBHA (P)YHKIMH ABYX M TPeX NepeMeHHbIX.
IIpakTHyeckoe 3ansaTue 3
Tema. JINHNY ¥ TOBEPXHOCTH YPOBHS (DYHKIIMU IBYX U TPEX MEPEMEHHBIX.

YyeOHEble 1enu:

1. HayuuThCsi HAXOAUTH JIMHUU YPOBHS (PYHKIIUH IBYX ITIEPEMEHHBIX.

2. HayunTbcst HAXOUTh MOBEPXHOCTU YPOBHS (YHKLUHU TPEX NEPEMEHHBIX.

3. Hayuntscs nuddepenumpoBaTh GyHKINH IBYX U TPEX MEPEMEHHBIX.
OCHOBHBIE TEPMUHBI U MTOHSTHSL:

1. JIuauu ypoBHS QYHKIUU JIBYX [1€PEMEHHBIX.

2. IToBepxHOCTH YPOBHS (YHKIUHU TPEX MEPEMEHHBIX.

3. IuddepenunpyemMocts PyHKINU ABYX U TPEX NEPEMEHHBIX.

Tema 4. luddepenunpoBanne C10:XKHOM PYHKIHH.
IIpakTnyeckoe 3ausiTue 4
Tema. JluddepeHmpoBanne ciI0XKHONH (HYHKIIUA

VueOHble nenu:
1. Hayuutscs nuddepeHupoBaTh CI0XKHbIE QYHKIIUH.
2 Hayuutbcs nuddepeHunpoBaTh HeIBHbIE (QYHKIIHH.
3. HayunThcst HAXOIUTH MOJTHBIC TIPOU3BOTHBIE.
OcCHOBHBIE TEPMUHBI U TOHATHUS:
1. ITonueiit nuddepeHmman cioxxHol GyHKIIMHU IBYX U TPEX MEPEMEHHBIX.
2. MuddepennmpoBanme HEIBHO 3aJaHHON (DyHKIHH.
3. [lonmHas mpou3BoHast PYHKIUU JBYX U TPEX MEPEMEHHBIX.

Tema 5. KacaTejbHasi IVI0CKOCTh, HOPMAaJlb, IPOU3BOIHAS 110 HANIPABJIEHUIO TPa-
JAHEHT.

IIpakTHyeckoe 3aHATHE S

Tema. KacarennHas IIJIOCKOCTh, HOpMaJib, ITPOU3BOAHAA 110 HAIIPABJICHUIO U T'PAJUCHT

VYyeOuble LEH:
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1. 3ydyenne criocoba coCTaBICHUS YPaBHEHUN KacaTEIbHOMN TIIOCKOCTH K TIOBEPXHOCTH
Ha IIpuUMepax.

2. Uzydenne criocoba cOCTaBJICHHS YPaBHEHUN HOPMaJIH K IIOBEPXHOCTH HA MTPUMEPax.

3. N3yuenue crioco0a Hax0KICHUsI POU3BOIHOM 10 HAIIPABJIECHUIO HA MPUMEPaXx.

4. Uzydenne criocoda MmocTpoeHUs TpajiueHTa QyHKIIMH MHOTHX TIEPEMEHHBIX Ha MPHU-
Mepax.
OCHOBHbIE TEPMHUHBI U TTOHSTHUSA:

1. YpaBHeHHE KacaTeIbHOM MJIOCKOCTH K TOBEPXHOCTH.

2. YpaBHEHHE HOPMAJIHM K TOBEPXHOCTH.

3. Ilpou3BoiHAs O HAPABJICHUIO.

4. I'pagueHt.

Tema 6. YacTHble npou3BoaHbIe U AU pepeHnnaIbl BbICIINX NOPAIKOB.
IIpakTHyeckoe 3ansaTHe 6.
Tema. YactHble mpou3BoaHbIE U (G EpEHIINATbI BBICIIUX TOPSIKOB

YyeOHEble 11eu:

1. HayuuThCst HAalTH YacTHBIC TIPOU3BOIHBIE BTOPOTO MOPSIKA OT (PYHKIIUHU IBYX M TPEX
HEPEMEHHBIX.

2. HayunThcs HaliTH tuddepeHraisl BToporo nopsiika oT (GyHKIMH ABYX U TPEX me-
PEMEHHBIX.

3. Hayuntscs crpouts Gopmyisl Teitnopa muist QyHKIMH JBYX MEPEMEHHBIX.
OCHOBHBIE TEPMUHBI U TOHATUS:

1. YacTHbIe MPOU3BOJHBIE BTOPOTO MOPSIKA.

2. IlonHblit quddepeHiman BTOporo nopsaka

3. ®opmyna Teinopa anst GyHKINUK ABYX IEPEMEHHBIX.

Tema 7. JkcTpemyM GyHKINMI MHOTHX ITepeMEHHbIX
IIpakTHyeckoe 3anstTue /
Tema. OxcTpeMyM QYHKIIMY MHOTHX MEPEMEHHBIX
VYyeOHble LeH:
1. HayunTbcst HAliTH CTallMOHAPHBIE U KPUTUYECKUE TOYEK.
2. HayuuTbcst HAWTH JTIOKAJIBHBINA U T100aIbHBIN 3KCTPEMYMBI.
3. HayunThcst IpUMEHATh HEOOXOIUMBIE B JOCTATOYHBIE YCIOBHUSI.
OcCHOBHbBIE TEPMUHBI U TOHSTHSL:
1. CraunoHapHble ¥ KPUTUYECKHUE TOUKH (PYHKIIMIM MHOTHX TIEpEMEHHBIX.
2. JlokanpHBbIHM 3KCTpeMyM (PYHKIUU ABYX U TPEX NEPEMEHHBIX.
3. I'mo6anbHbIi 9KcTpeMyM (QYHKIMH JBYX ITEPEMEHHBIX.

IIpakTnyeckoe 3ansaTHe 8
Tema. [Ipumenenue anroputma rccieaoBanus GyHKINUN 2-3 X IEPEMEHHBIX Ha JIOKATbHBIN
IKCTPEMYM.
YyeOHbIE LIETH:

1. U3yuuTh adropuT™ uccieaoBaHus PyHKIUH 2-3-X IEPEMEHHBIX Ha JOKaJIbHbIN dKC-
TPEMYM Ha MpUMepax.

2. 3yuuTh aaropuT™ UCCIIeAOBaHUS (PYHKIIUH 2-X IEPEMEHHBIX Ha INI00AIbHBIN KC-
TPEMYM B KOMIIAKTE Ha IPUMEPaXx.

3. HayuuThcst IpUMEHATh HEOOXOIUMBIE M JOCTATOYHBIE YCIOBUSI.
OCHOBHBIE TEPMHHBI U TOHATHUSA:

1. CranoHapHbIE ¥ KPUTUYECKHE TOUKU (PYHKIUU MHOTUX MEPEMEHHBIX.

2. JlokanpHBII SKCTpeMyM (PYHKITUU IBYX U TPEX MEPEMEHHBIX.

3. I'mo6anbHbIi 3KcTpeMyM (QYHKIIMH JBYX TEPEMEHHBIX B KOMITAKTE.
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Tema 8. Yci10BHBIN IKCTPeMYM (PYHKIIMM MHOTHX NepeMeHHbIX.
IIpakTHyeckoe 3aHaTHE 9
Tema. Y CIIOBHBIN DKCTPEMYM (DYHKIIMHM MHOTHX IEPEMEHHBIX
YyeOHEble 11e1u:
1. 3ydeHue yciIoBHOTO 3KCTpEMyMa Ha MpUMepax.

2. N3yuenune meroza Jlarpamka uccieqoBanus GyHKIIMM Ha YCIOBHBIM SKCTPEMYM Ha
npumepax.
OCHOBHBIE TEPMUHBI U MOHITHSA:

1. YcnoBHBIM 3KCTpEMyM.

2. Metop Jlarpanxa.

Moayasb 6. UnTerpaabHoe ucuncjieHue GyHKIMHA MHOTHX IlepeMeHHbIX

Tema 9. J/IBoiiHON MHTErpaJa
IIpakTnyeckoe 3ansaTue 10
Tema. JIBOMHOM MHTErpaJI
VYueOHbIE LIEIIn:
1. M3yueHne mocTpoeHHs] MHTETPAIbHON CyMMbI ISl (PYHKLIMU ABYX MEPEMEHHBIX Ha
npuMepax.
2. HayuuThCs BBIBOJUTH CBOMCTBA JBOMHOIO HHTETpAIA.
OCHOBHBIC TCPMUHBI U TTOHSTHS:
1. JIBoiiHO MHTErpaI.
2. CpoiicTBa IBOWHOTO MHTETpaa.

Tema 10. Boruncienue 1BOMHOr0 HHTErpaJia
IIpakTHyeckoe 3ansitue 11
Tema. BerunciieHre 1BOMHOIO UHTErpaa.
VY4eOHble Lenu:
1. Beruncnenue JBOWHBIX MHTETPAJIOB B IEKApTOBBIX KOOpAWHATAX (0OLIMil ciryyait).

2. Boluncnenue 1BOMHBIX HHTETPAJIOB B IEKapTOBBIX KOOPAMHATAX (COCTaBHbIE 00JIa-
CTH).
OcCHOBHbBIE TEPMUHBI U TOHSTHSL:

1. JIBoiiHOM MHTErpas Kak MOBTOPHBII MHTETpall.

2. VI3MeHeHune nopsiAka MHTErPUPOBAHNUS B IBOWHOM MHTETpaJe.

Tema 11. 3ameHa nepeMeHHBIX B IBOITHOM HHTerpaJie
IIpakTHyeckoe 3ansaTHe 12
Tema. 3aMeHa NEPEMEHHbBIX B JIBOMHOM MHTErpajie
VY4eOHble 11emu:
1. HayunthCst IpOM3BOANTH 3aMEHY TIEPEMEHHBIX B IBOWHOM HMHTETpAJIE.
2. HayuuThCsl BBIYUCIATH IBOMHOM MHTETPAN B MOJAPHBIX KOOPAUHATAX.
OCHOBHBIE TEPMHUHBI U TTOHSTHUS:
1. 3ameHa nepeMeHHBIX B IBOMHOM HHTETrpalie.
2. JIBOiTHOM MHTErpai B MOJSPHBIX KOOPJIMHATAX.

Tema 12. Tpoiinoii mHTErpas
IIpakTHyeckoe 3ausgTue 13
Tema. TpoliHON MHTETpaI
Y4eOHbIe LeNu:
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1. V3y4yeHue mocTpoeHUs] MHTETPATIbHONH CYyMMBI it (QYHKUIUHU TPEX MEPEMEHHBIX Ha
puMepax.
2. 3y4yeHnue cBOMCTBA TPOMHOIO MHTETpala Ha IIpUMepax.
OcCHOBHBIE TEPMUHBI U TOHSTHSL:
1. TpoiiHO HHTETpaJl.
2. CBoiicTBa TPOMHOI'0 MHTErpaJIa.

Tema 13. BoluuciieHHe TPOITHOI0 MHTEIPAJia B IeKAPTOBbLIX KOOPAMHATAX
IlpakTuyeckoe 3ansaTue 14
Tema. BeruncieHne TpOMHOr0 MHTErpajia B ICKapTOBbIX KOOPIAMHATAX.
VY4eOHble 1eH:

1. Beruncienue TpOWHBIX HHTETPAJIOB B IEKAPTOBBIX KoOpAuHaTaX (00muid cimyyail) Ha
npumepax.

2. Boluncnenue TpOMHBIX MHTErPaoB B JEKAPTOBBIX KOOpAUHATAX (COocTaBHBIE 00a-
CTH) Ha IpUMepax.
OCHOBHbIE TEPMHHBI U TOHATHUSA:

1. TpoiiHO# MHTETpaJl Kak MOBTOPHBIM UHTErpal.

Tema 14, 15. TpoiiHoii UHTerpaj B MUIHHAPHYECKHX KoopauHaTax. TpoiiHoi uWHTe-
rpaj B cpepuyecKuX KOOPAUHATAX.
IIpakTnyeckoe 3ansaTue 15
Tema: TpoitHol MHTErpasl B HWIMHIPUUECKUX U CPEpUUIECKUX KOOpAUHATAX
YyeOHEble 1enu:

1. U3yuuTh anroput™ 3aMeHbl IEPEMEHHBIX B TPOMHOM MHTETpAJIE HA IPUMEPAX.

2. N3yunTth criocod HaXxoXXJIeHUs sKoOrnaHa peodpa3oBaHus Ha IpUMepax.

3. 3yunTh anropuT™ BEIYUCICHHS TPOWHBIX HHTETPAJIOB B IIMIIMHAPHUECKUX KOOP/IH-
HaTax.

4. 3y4uTh anropuT™ BBIYHUCICHHS TPOMHBIX HHTETPAJIOB B IWJIMHIPUYECKUX KOOPIH-
HaTax.
OcHOBHbBIE TEPMUHBI U TIOHSTHUS

1. 3ameHa nepeMeHHBIX B TPOMHOM MHTErpase.

2. SIxoOuaH npeodbpazoBaHusl.

3. TpoiiHoil nHTerpaa B LMIMHAPUIECKUX KOOPJMHATAX.

4. TpoliHo#l MHTErpai B UIMIUHAPUIECKUX KOOpAUHATAX.

Tema 16, 17. 'eomeTpuvecKue NPUJIOKEHUS IBONHBIX H TPOHHBIX HHTErPAJIOB.
Du3nyecKue NPUJI0KEHUs ABOHHBIX M TPOHHBIX HHTEIPAJIOB.
IIpakTnyeckoe 3ansaTue 16
Tema: ['eomeTpuyeckue U GU3NYeCcKue MPUIOKEHHS TBOMHOTO U TPOHHOTO UHTETPAJIOB
VYyeOHble 1eH:

1. HayunTbCs BBIYUCIATD MJIOLIAAN TJIAJKUX TIOBEPXHOCTEH.

2. Hay4uThbCs BBIYUCIATH OOBEMBI.

3. Hay4nThCst BBIYHUCIISTh KOOPAMHATHI IIEHTPA TSHKECTH.

4. HayuuTbcsl BBIYUCISATH MOMEHTHI HHEPLIUH.
OcHOBHbBIE TEPMUHBI U TOHSTHS:

1. 'eomeTpryeckoe MPUMEHEHHE JBOMHOIO HHTETpaa.

2. 'eoMeTpruueckoe MPUMEHEHUE TPOMHOTO UHTErpara.

3. ®usnyeckue NPpUMEHEHMS IBOMHOTO HHTETpaa.

4. ®uznyeckre NPUMEHEHUS TPOMHOTO UHTETpara.

Cemecmp 4
Moayas 7. UnucnoBbie psaabl
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Tema 1. Unc/i0BOM psii ¥ €ro CXOAMMOCTb.
IIpakTH4yeckoe 3auatue 1

Tema. UucnoBou psia ¥ €ro CXOAUMOCTh

YyeOHEble 11e1u:
1. 3yuenue apumMeTndecKux ACHCTBHUIA HA/l YMCIOBBIMU PAJaMH HA TIpUMepax.
2. IlpumeHeHne He0OOXOUMOT0 YCIIOBHSI CXOAMMOCTH Ha IpUMepax.
OCHOBHBIE TEPMUHBI U TOHSTHSL:
1. HucnoBoit psj.
2. ApudmeTrnueckue NeiCTBUS Ha/l YUCIOBBIMU PSJIAMH.
3. CymMa cxoasuerocs 44ciaoBoro psjaa.

IIpakTHYeckoe 3aHATHE 2
Tema. HeoOXxoquMblii TpU3HAK CXOJMMOCTH U €T0 CIICICTBUS

VY4eOHble meu:
1. HayuuTbCst IpUMEHATh HEOOXOMMOE YCIIOBHE CXOAMMOCTH.
2. Hay4nThCsi IPUMEHATH CIIEACTBUS U3 HEOOXOIMMOTO YCIOBUSI.
OCHOBHBIE TEPMUHBI U TOHATHU:
1. HeoOxouMblii IpU3HAaK.
2. IloHsATHE TApMOHUYECKOT0 psfa.

Tema 2. [lo10:kuTEIBHBIE YN CJIOBbIC PSAABI
IIpakTH4yeckoe 3ausaTue 3

Tema. IlomoxuTenbHBIE YUCIOBBIE pAAbI

YueOHEbIE LIETH:
1. Hayuutbcs ucciienoBaTh MOJI0KUTEIbHBIE YUCIOBBIC PSIBI HA CXOIUMOCTb.
2. HayuuThbCs MpUMEHSATh IPU3HAKU CPABHEHUS MPH PEIICHUH 3a]1ad.
OCHOBHBIE TEPMHUHBI U TTIOHATHUS
1. [TonoXUTENBHBII YUCTOBOM pAI.
2. llpu3Haku cpaBHEHUS CXOAUMOCTH U PACXOJIUMOCTH.

IIpakTHyeckoe 3ausitue 4

Tema. [Tpusnaku anam6epa u Komim o cXoquMoCTH U pacXoJUMOCTH MOJIOKUTEIbHBIX Psi-
noB. Pemenue 3anay.

VueOHble nenu:
1. Hayuurtscst npumeHsTh npusHak JlamamoOepa.
2. HayuuThcst npuMeHsTh npusHak Komu.
OcHOBHbBIE TEPMUHBI U TIOHSTHUS
1. IlpusHak cxoguMocTu U pacxoaumocTH [anambepa.
2. [lpu3Hak cxoauMOCTH U pacxogumocTu Kormm.

IIpakTH4yeckoe 3ausiTHE 5

Tema. MnTerpanbubiii kpurepuil Kommn. Pemenue 3anau.

VYyeOuble LEH:
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1. HayuuTbcst mMOCTPOUTH JUIS JAHHOTO IOJIOKUTEIBHOTO psja HECOOCTBEHHBINH HMHTE-
rpat.

2. Hayuutbcs uccnenoBaTh Ha CXOAMMOCTb M PACXOJMMOCTD Psa MPHU MOMOIIH HECo0-
CTBEHHOTO MHTETpaJa.
OCHOBHBIEC TEPMHUHBI U TIOHATHUS

1. HecoOcTBEHHBII MHTETPAT.

2. Vlarerpanbuslii kpurepuid Komm.

Tema 3. 3HaKkonepeMeHHbIE PSAbI.
IIpakTHYeckoe 3aHATHE 6
Tema. 3HaKOTIEPEMEHHBIE PSJIbI.
Y4eOHbIe 1eu:
1. Hayuutbcst KOHCTpYUPOBATH 3HAKOIIEPEMEHHBIE PSJIbI.
2. HayuuThcs onpenessTh a0COMOTHYIO CXOAUMOCTD PSJIa.
3. HayuuThcs onpenensaTh YCIOBHYIO CXOAUMOCTD pAJia.
OCHOBHBIC TEPMUHBI U TTOHSTHS:
1. 3HaKonepeMeHHbIE YUCTIOBBIC PAIBI.
3. AGCOIOTHAST CXOAUMOCTb.
4. YcnoBHas CXOJUMOCTb.

IIpakTnuyeckoe 3ausarue 7

Tema. 3nakouepenyromuecs psabl. [Ipuznak Jleibuuna i 3HaKoUepeIyIOIIMXCS PSIOB.
Pemenue 3amau.

VYyeOHble 1eH:
1. HayunThCcss KOHCTPYHPOBATh 3HAKOUYEPEAYIOIUECS PSJIbI.
2. Hayuutbcst npuMeHsTh TeopeMy JleiOHuma.
OcCHOBHBIE TEPMUHBI U TOHSTHSL:
1. 3Hakouepenyromuecs YUCIOBbIE PSIIbL.
2. Teopema JleiiOHura.

MopnyJsb 8. ®yHKIIMOHAJIBHBIE PAAbI

Tema 4. DyHKIIMOHATBbHBIC MI0CJIEI0BATEIbHOCTH
IIpakTHyeckoe 3ansiTHE 8
Tema. OyHKIIMOHAJIBHBIE TIOCIIE0BATEILHOCTH

YyeOHbIE LIETH:

1. UccnenoBanue pyHKIIMOHAIBHBIX MTOCIEAOBATEIHLHOCTEH HA CXOIUMOCTbD.

2. HccnenoBanne (yHKIIMOHATBHBIX MOCIEAOBATEIIBHOCTE HAa PAaBHOMEPHYIO CXO/H-
MOCTb.
OCHOBHBIE TEPMHUHBI U TTOHSTHUS:

1. ®yHKIMOHATBHAS MTOCIIEI0BATEIBHOCTD.

2. PaBHOMEpHAs CXOAUMOCTb.

IIpakTH4yeckoe 3ausaTue 9

Tema. MuTerpupoBanne GyHKIMOHAIBHBIX NOCien0BaTebHOCTeH. [IuddepenunpoBanue
(YHKIIMOHATBHBIX MOCIIEN0BaTEeILHOCTEN. Pemmenue 3amay.
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VYyeOHble LeH:

1. UccnenoBanue (QpyHKIMOHAIBHBIX IOCIEIOBATEIBHOCTEH HA CXOAMMOCTh Iocie e
WHTEIPUPOBAHUS.

2. UccrnenoBanne (pyHKUMOHAIbHBIX IOCIEI0BATEIbHOCTEH HA CXOAMMOCTh Iocie e
Qg epeHIpoBaHus.
OcCHOBHBIE TEPMUHBI U TOHSTHSL:

1. UnterpupoBanue (GyHKIIMOHATIHLHON MOCIE0BATEIIEHOCTH.

2. MuddepenuupoBanme (pyHKIMOHATBLHON MOCIEI0BATEIBHOCTH.

Tema S. ®DyHKIHMOHAJIBbHbIE PAALI

IIpakTnyeckoe 3ansaTue 10

Tema. ®ynkunonansabie psaabl. O6nacTs 3ananus. [lorouednas cxoauMocTb
(GYHKLMOHATIBHOI'O psja.

YyeOHEble 1enu:
1. HayuuThcst 3a0aTh ¥ ONIPEIEISTh 00JIACTh 3a1aHus (DYHKIIMOHAIBHOTO PSJIa.
2. Hayuuthcs uccienoBatrh pyHKIMOHAIBHBIE PSAbI HA TOTOYEYHYIO CXOAUMOCTbD.
OCHOBHBIE TEPMHUHBI U TTOHSTHUS:
1. ®yHKIMOHATBHBIN PSI.
2. [ToTovyeunast cXogMMOCTh (YHKITHOHATBLHOTO Psjia.

IIpakTnueckoe 3ausarue 11

Tema. @yHKIMOHATbHBIE PsJibl. PaBHOMEpPHAs cX0AUMOCTh (QYHKIMOHAIBHBIX psiioB. [Ipu-
3HaK Beiepurpacca 0 paBHOMEPHOU CXOAUMOCTH

VY4eOHble 1emu:

1. HayuuThcs uccnenoBath pyHKIMOHAIBHBIE PSAAbI HA PABHOMEPHYIO CXOJUMOCTb.

2. HayuuThcs mpuMeHsTh pu3Hak Beepiirpacca k ncciaenoBaHuIO (DYHKITMOHATBHBIX
PAIOB HA PABHOMEPHYIO

CXOJUMOCTb.

OCHOBHEBIE TCPMHHBI U IIOHATHA:

1. PaBHOMEpHas CXOUMOCTb.

2. llpusnak Beitepmrpacca.

IIpakTHyeckoe 3ansaTue 12
Tema. UnTerpupoBanue GyHKIIMOHAIBHBIX pAnoB. uddepenunponanre GpyHKIHOHAIBHBIX
PAIOB.

VueOHble nenu:

1. HayuuThcs uccnenoBath GyHKIMOHAIBHBIN PsiI [TOCIIE €r0 HHTETPUPOBAHUSI.

2. HayunThcs uccnenoBats GyHKIMOHAIBHBIN psiji ocie ero auddepeHnpoBaHmsl.
OcHOBHbBIE TEPMUHBI U MTOHITHS:

1. MaTerpupoBanus GyHKIMOHATIBHBIX PSJIOB

2. IudpdepenunpoBanne GyHKINOHATBHBIX PSIIOB.

Tema 6. CTeneHHbIe PAbI.
IIpakTHyeckoe 3ausgTue 13
Tema. CTerieHHBIC PSIbI
Y4eOHbIe LeNu:
1. HayuuThcs 3a1aBaTh CTETICHHOM psAJl B 0011IeM BHJIE U C IIEHTPOM B Touke 0.

28



2. HayuuTcs onpenensaTs paguyc U UHTEPBAI CXOAMMOCTH CTEIIEHHOTO pPsiia TeOMETPHU-
YECKOM MPOTPECCHH.
OCHOBHBIC TEPMUHBI U TTOHSITHSL:

1. CrenierHoi psi.

2. Paguyc cXOQMMOCTH CTETICHHOTO PSJIa.

3. MHTepBai CXOAMMOCTH CTEIIEHHOTO Psijia.

IIpakTHueckoe 3ausitue 14

Tema. Teopema AGess. BEIYUCICHUE paidyca M MHTEPBaIa CXOJAMMOCTH CTEIIEHHOTO psija.
Pemenue 3a71a4.

YueOHbIE LIEIIn:

1. Hayuutscs chopmynupoBaTh Teopemy Abens B AByX hopmax.

2. HayuuTcs BBIYUCIATH pailyC U HHTEPBAJl CXOAUMOCTHU CTETIEHHOTO pAJIa.
OCHOBHBIC TEPMHUHBI U TOHITHS:

1. Teopema AGens.

2. ®opMyIIbl T paauyca CXOUMOCTH CTETICHHOTO Psijia.

3. ®opmyna Juisi HHTEpBaia CXOJAUMOCTH CTEIIEHHOTO PsIa.

Tema 7. ®opmyaa u psaa Teitsiopa.
IIpakTnyeckoe 3ausitue 15

Tema. Psan Teitnopa

VueOHble nenu:
1. Hayuuthcs cpopmynupoBats Teopemy Teinopa 1ist 3a1aHHON (QyHKITUH.
2. HayuuTcst IpUMEHSTh U BBIYUCIATH KOAPPHUIMEHTHI psifa Teitnopa.
3. HayuuThcs pa3nokuTh jieMeHTapHble QyHKIMU bl psa Teitnopa.
OCHOBHBIE TEPMUHBI U TOHSTHSL:
1. Teopema Teiinopa.
2. ®opMynbl 115 BRIYMCICHUS KOdpuureHToB psaa Teitopa.

Tema 8. Paab1 @ypbe
IIpakTHyeckoe 3ansitue 16
Tema. Psgp1 @ypee

YyeOHbIE LIETH:

1. 3HaKOMCTBO C OPTOTOHAIBHOW CUCTEMOMN (DYHKIIHHA.

2. Hayuutscs onpeaensate kKodpouuueHTs! psina Oypobe.

3. Hayuuthcs onpenensats psag Oypbe Mo OpTOrOHAIBHOM cucTeMe (pyHKIUH.
OcHOBHBIE TEPMUHBI U TOHSITHS:

1. OproronanbHas cucremMa (QyHKIHH.

1. Psan @ypse.

2. Koappuumentsr dypoe.

IIpakTnueckoe 3ausatue 17
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Tema. Paznoxxenue B psi @ypbe nepuoauueckoit n Hernepruoanyeckoit pynkunu. CBoHcTBa
k03 PuurentoB paga Pypre. Cxonumocts psaga Pypbe B TOUKE.

YyeOHEble 11e1u:
1. HayuuThcst pa3nioxkuTh nepuoandeckue GyHKIuu B psaa Oypobe.
2. HayuuThcs pas3inoxuth Henepuoandeckue GyHKuuu B psx Oypbe.
3. HayuuThcs uccnenoBaTb CXoAuMOCTh psiia Pypbe B TOUKE.
OcHOBHbBIE TEPMUHBI U TOHSTHSL:
1. Psg @ypoe.
2. Koadpdunuentsr Oypoe.
3. Cxonumocts psiaa Pypre B TOUKE.

5. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHHEYEHMS IS
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

1. Hlankun, A.C. 3agauu ¢ peleHUsIMU 1O BBICILIEH MaTeMaTUKE, TEOPUU BEPOSITHOCTEM,
MaTEeMaTUYeCKOU CTaTUCTUKE, MATEMaTHYECKOMY ITPOrpaMMHUPOBAHHUIO: Yy4eOHOE
nocobue / A.C. lllankun, B.A. lllankun. - 8-¢ uza. - MockBa: M3gaTenbcko-Toprosas

kopnopauus «Jlamkos u K°», 2017.
URL.: http://biblioclub.ru/index.php?page=book&id=450779

2. beikoa O.H. Teopust GpyHKIUi1 1eHCTBUTENBHOTO IEPEMEHHOTO: Y4ueOHoe mocobue /
O.H. beixosa, C.10. Konsrun, b.H. Kykymkun.— M.: KYPC: HULl UHOPA-M, 2016.-196¢
-ISBN 978 -5-905554-21-6 ; To e [D1eKTpOHHBIH pecypc]-

- Pexxum noctyna: http://znanium.com/catalog/product/543159

3. [llabynun, M.N. Teopus ¢pyHKImiA KomruiekcHoro nepemerHoro / M. . [1la0ynuH,
10.B. Cunopos. - 3-e usn., ucrp. u joir. (311.). - Mocksa : BUHOM. JlaGopaTtopus 3HaHUH,
2016. - 303 c. - (Texunueckmit yausepcuter). - - ISBN 978-5-93208-209-6 ; To xe [Dnek-
TPOHHBIN pecypc].

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

Beinonnenue m0060ro Buia caMOCTOSTENBHOM pabOThl IpeAronaraeT NpoxXoxKiaeHne
CTYJEHTaMH CJIEAYIOLINX STAIoB:

-OnpezieNIeHHe eI CaMOCTOSTEIbHON paboThI;

-KOHKpPETH3alMsl T03HaBaTeIbHON (MpOOJEMHON MM MTPAKTUYECKON ) 3a7auu;

-CaMOOIIeHKa TOTOBHOCTH K CaMOCTOSITEJIbHOM padoTe MO PEeIIeHUI0 MOCTABICHHOM
WJIU BEIOpAHHOM 3a1a4H;

-BBIOOD a/IEKBATHOTO CrIoco0a JeWCTBUH, BEAYIIEro K peleH o 3a1auu (BbIOOp my-
Tel U CPeACTB ISl €€ PelIeHus);

-IJIAHUPOBAHUE (CAMOCTOSATEIBHO MJIM C TIOMOIIBIO MPENOJaBATENS) CAMOCTOSATENb-
HOM paOOTHI 1O PEIICHUIO 3a1a4H;

-peanu3anys NporpaMMbl BBITOJTHEHHUS CAMOCTOSATENbHOM paboThI.

CaMocTosiTenbHast paboTa CTYJICHTOB BKIIFOUAET B CEOSI:

-MIOJrOTOBKY K ayJTUTOPHBIM 3aHATHSAM (JIEKLMSIM, MPAKTUYECKUM U J1a00OpaTOPHBIM
paboTam U 1p.) ¥ BBIIIOJIHEHHUE COOTBETCTBYIOIIUX 3a/IaHUN;

-CaMOCTOATEIbHYIO PabOTy Haa OTACIbHBIMA TEMaMH YYCOHBIX JUCIUIUIMH B COOT-
BC€TCTBHUHU C y‘Ie6H0-T€MaTH‘I€CKI/IMH IIJTaHaMH,

-HanucaHue pedeparoB, TOKIAIA0B, ICCE;

-HOI[FOTOBKy KO BCEM BHUIAaM HpaKTI/IKI/I W BBIIIOJIHCHUEC HpeI[yCMOTpeHHI:IX MU 3a-
TaHWH;

-BBITIOJTHEHNE MTUCbMEHHBIX KOHTPOJIBHBIX U KYPCOBBIX PaloT;
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-MIOJIFOTOBKY KO BCEM BHUJAM KOHTPOJIbHBIX UCIBITAHUN, B TOM UYHUCJIE K KOMIUIEKC-
HBIM 3K3aMeHaM U 3a4eTaM;

-MIOJIFOTOBKY K WTOTOBOM TOCYJApCTBEHHOM aTTECTAllMd, B TOM YHUCJE BBIIOJHEHHE
BBITTYCKHOH KBAIM(UKAIIMOHHON PabOTHI,

-paboTy B CTYICHYECKUX HAYYHBIX OOIIECTBAX, KPYKKAX, CEMUHApaX U JIp.;

-y4dacTtue B pabore (aKyJIbTaTUBOB, CIICIICEMUHAPOB H T.II.;

-yJacTre B HAyYHOW U HAyYHO-METOAMYECKOM paboTre Kadeapsr;

-y4acTHe B HAyYHBIX M HAYYHO-TIPAKTUUECKUX KOH(PEPECHITUAX, CEMUHApaX, KOHTPeC-
Cax M T.IL;

-IpyTU€ BHUJBI ACSITCIBHOCTH, OPraHU3YEMON M OCYIIECTBIISIEMO By30M, (hakyibTe-
TOM WJIH Kadeapoil.

BrinonnHeHue 3agaHuil cCaMOCTOSATEILHON pabOThl MO M3yYEHUIO Y4eOHOW AMCITHU-
nHbl «TeopeTudeckre OCHOBBI (PH3UYECKOTO 3HAHHS IMO3BOJICT CBS3aTh MOTyYCHHBIC
3HaHUA C JajbHelend npohecCHOHATBHON JeSTENbHOCThIO 00 yUaIOIUXCS.

3amaHus 1)1 OPraHU3AIMU CAMOCTOSITEIbHOU PadoThI

Cemecmp 1
Bapuanr 1
2
. n“+2
1. Jloka3atb, 4TO IOCICAOBATECILHOCTh {xn} UMeeT KOHEUHbIN npeaen X, =m.
n i
2. a) JlokazaTh, TMOJIB3YACh OTpeNeJICHUEM TIpejesia I0CJIeIOBAaTeIbHOCTH, YTO
. 4n
lim =
n>e 2041

Haiitu N, ecmun £ =0,01.

6) Jloka3aTh, MOJB3yACh ONpeeIeHneM npeaena Gynkmuu, uto lim (2x? +x) = 3.
x—1
3. BbuucauTh npeaensl:

5 2 H
lim w ) lim X—2 B) lim 5xctg(3x), r) Iim M
x> 2X° 4+ 2X° +5 x>2 \[2X — 2 x->0 H% 1-tg°x

JnZ+1++/n

a) lim

n—oo 4/n3 +n-=n

Bapmuanr 2
. 2n
1. I[OKEBE[TL, YTO IMOCIICA0BATCIIbHOCTH {xn} NMECT KOHCYHbBIN HpCI(CJ'I, CcClin Xn = 2 1 .
n° +

2. a) Jloka3aTh, TOJB3YsICh OTIpENICICHNEM TIpeliesia IOCIEeNOBATENbHOCTH, YTO
. n 1
lim =—,
oo 2n-1 2

Haiitu N, ecmun ¢ =0,01.

. X+1
6) lokazaTh, Moyb3ysCh ONpeAeIeHueM npeaena GyHKIHH, 4To Ilm3 ﬂ =
X— X J—
3. BeUMCIUTh NPEEb:
cos X sin X
X +1 . N2+x-3 . arcsin(3x) : 2
a) Im ———, 6) im ————, B) im———, 1) lim
x> 2% +1 x>7  X—7 x—0 5x oL COS X
2
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) !erlo(,/n(n +1) —n).

Bapuant 3
. 3"+1
1. Jlokasats, 4T0 IOCIENOBATENLHOCTE {X,} MMEeT KOHEUHBII IIPEeI, eclH X, = T
2. a) JlokasaTb, MOJB3YACh  OIpEICIECHHEM Mpeleia IOCIeA0BaTeIbHOCTH, YTO
. 1
lim2-—)=2.
n—oo 3n
Haiitu N, ecu ¢ =0,01.
X
0) [loka3zaTh, MONB3ysICh ONpEIeICHHEM penena (pyHKIUH, 9TO Ilm2 3 =-2.
X— X_
3. Bpuucautb npeaensl:
2 im X8 o X im ) fim 126082
oo 24 —x+2 7 T o0 143x—17  xoarctg(x)’ " x>0 xsin x
_n*+n
a1 lim———.
N N+ 2
Bapuanr 4
N 1
1. Jlokasatk, 4TO MOCIEAOBATENLHOCT {X, | MMEET KOHCUHBIH mpejen, ecnu X, =1— o
2. a) JlokazaTh, TMOJB3YACh  OIpEJACICHHEM Mpejeia MOCIEeI0BaTENbHOCTH, YTO
.. 2n
im(—)=2.
e n+1
Haiitu N, ecmn ¢ =0,01.
6) Jlokasath, MOIb3ysCh OMpeeieHneM npeaeia GyHkimy, uto lim (x* +1) =1.
x—0
3. BBIYHCIUTD TIPEIEIBL:
: 9°()
. 5x?—3x+1 _Jax-1-4B6 2 1
im ———, 6) Im ——————, B) lm —=, 1) lim (—— -1gx),
x>0 3X° 4+ X—5 x-3 X—3 x>0 X x—>1 COS X
2
. .50  sinn
n  lim(—+—).
n>en4+l N
Bapuanr 5
. 4n+3
1. Jlokasars, 4T0 MOCIENOBATENLHOCTS {X, | MMEeT KOHCUHBII IIPEIeI, el X, = TSR
n-+
2. a) JlokasaTh, TMOJB3YACh  OIpEINCICHHEM Mpeleia IMOCIeA0BaTeIbHOCTH, YTO
n-1 1
oo 2n+l 2

Haiitu N, eciu ¢ =0,01.

. 2x+1 3
0) Jlokasath, MOJIB3YSICh OMpeAeacHHEM mpeaeia GyHKIuH, 9o lim 3 = rk
-1 X 4

3. BeUMCIUTh NPEEb:
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X —2x% +5x* . \/1+3x -1 . 5X i _sindx
Q) fim Z=2 5 6) lim

B) lim ——
x>» 2 +3x% + x4 -0 xZ4xd ) -0 arctg(x) ) \/x+ -1’
1) lim nsinn
o n? 41
Bapuanr 6

1. BoluncnuTh npenenst:

3 3
||m 37— x+3 x+ ’ |Im 3x3+3x% +2x+2

x—5 15+2x— x2 X—>—1  6+5x— X2

hm( 5y 4 1) Tx+3 II
Vo seea) 0P m e

In@+7x%)
3x(1-cos6x) *

1) lim

x—0

2. HccnenoBaTh (pyHKIMM HA HEMIPEpbIBHOCTh. OnpeenuTh XapakTep Touek paspsaisa. I1o-
CTPOUTH TpaduK 3TOW (yHKIIHH.

2
x° +4x+3,ecnu X< —1
a) f(x)=
,eciu x=-1
2—Xx
l1—x,ecru x<-3,
0) p(x) =<4,eciu -3<x<0,
4cosx,eciu x> 0.
Bapuant 7
1. BbluncnuTh Ipenens:
|| x+1 -1 |Im 4x3—3x°—64x+48
a) _)03x+ ! 6)X_>_4 12-x—x? !
3x+2
B) lim(4x+1j n lim &=
xoo\4x+7 ’ x—>2%
- In(+3sin4x?)
1) IXITO 1-cos5x

2. HccnenoBaTth GpyHKIINMH HA HETIPEPBIBHOCTh. OTIpeienTh XapakTep Touek pa3peiBa. [1o-
CTPOUTH TpaduK.

x<1,

, ecliu

a) f(x)=<x+5

—4x+1l,ecmu x> 1,
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1 .
Esmx,ecxzu x<-3,

6) p(x)=<x+2,ectu —3<x<0,

3, ecau x> 0.

Bapuanr 8

1. BoluncnuTh npenenst:

x/5x -2 ||m x*—6x° +3x +26x—24
IXIT3 4-J7x-5" 0) X5l X% +8X-9 !
5X+3
i x+3) lim a4 g
B) le N y T) w3 6+x—x? !
-\ X+4 -
- In(l-+arcsin5x
lim 1ndrarcsinox)

) X0 7X°+X

2. HWccnenoBath (yHKIIMU HA HEMPEPHIBHOCTL. OTpeeNinTh XapakTep To4ek paspuiba. [1o-
CTPOUTH rpaduK.

x? +4x + Lecmu x < -1,

a) f(x) =

,eciu x>-—1,
2—Xx
— 2cosXx,ecau x <0,
0) p(x)=<x—2,ecmu 0<x<4,

2 _10x + 24,eciu x> 4.

Bapuanrt 9

1. BeUUCIUTH NpEICIHL:

Ilm 2—\/ 8+X

lim x* x—11x2+9x+18

VN ! 0) v o1 x> +5x+4
2x+3 2
. [ Tx+1
B) lim , T) hm 26
x>0\ TX+4 Sy X ¥2x
- In(+5sin3x?
lim %
1) x>0  1C0s4x

2. HccnenoBath PyHKIIMK HA HEMPEPBIBHOCTH. ONIpeenUTh XapakTep ToYeK pa3phiBa. [lo-
CTPOUTH TpaduK.
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x* =2x—-3,ecu x < 3,
a) f(x)=1 2

5—-x

,eciu x >3,

ECOSX, eciau x < 0,

6) p(x)=<x—2,ectu 0<x<1,

—1,ecu x> 1

"

Bapuant 10

1. Haiitu npon3BoaHbIe (PYHKITHIA:

a) y = (arcsinx)**; 6) ¢(x) =In(cos’ x + v1+ cos” x).

2. Tlonb3ysich npaBuioM JlonuTans, HATH MPEAETIb:
1

e —6x—1 (arcsin x] ol

2) lim&—— "2 6) lim

x—0 X x>0 X

3. Haiitu Haubonbimii 006EM KOHYCa C TaHHOM 00pa3yromiei.

1+8x3

4. TIpoBecTH NONHOE UCCIEAOBAHUE U TOCTPOUTH TPaPUK QYHKIHHU f (x) =

Bapuant 11

1. Haiitu npousBoaHbIe (HYHKIINIM:

— (2 cigx 5, x +1
a) f(x)=(x"+5", 6) @(x) = arctgx + ~In— .
6 x"+4
2. Tlomp3ysice mpaBuioM Jlonurans, HAMTH TPeAETIHI:
1 .
. - . I+ xsinx—cos2x
a) lim(2x+1)*,  6) lim
x—0 x—0 Sin2 X
3. HaiiT BbICOTY KpyroBOro KOHyca HauMEHbIIEro 00bEMa, OMMCAHHOTO OKOJIO IIapa pa-
nuyca R.
4. TIpoBecTH MOJHOE UCCIIEIOBAaHUE U MOCTPOUTH Tpaduk QyHKIHH

3
x~ —5x
S(x)=—".
5—3x?
Bapuanr 12

1. Haiiti npousBoaHbIE (YHKIIHHA:

a) f(0)=YQxsinx+1)*,  6) p(x) = xarcsin ¥ +Inv1-x?.
V1-x?

2. Tlonp3ysice mpaBuioM Jlonurans, HAMTH peaebL:
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1
T

Ty — — &y _ 1ox
2 lim sinx — x cosx — 5x 1, 6) llm( & )
X

x50 sin’ x 0

3. TpeOyeTcst M3TOTOBUTH U3 JKECTH BEAPO 0O€3 KPBIIIKU JaHHOTO 00b&éMa V HMIMHIpUYe-
ckoit opmbl. KakoBbI TOHKHBI OBITH BBICOTA LIMJIMHPA M PaJINyC OCHOBaHHMS, YTOOBI HA
M3rOTOBJICHHE BeIpa YILJIO HAMMEHbIIee KOJIMYeCTBO MaTepuaa’?

4. TlpoBecTH MOJIHOE UCCIEIOBAHHUE M TOCTPOUTH rPadK PyHKINN

3
X" +x
fx)=—F—.
x° -1
BapuanTt 13

1. HaliTi mpou3BoaHbIE PYHKIIMIA:

a) f(x)=arctgvx*-2; 6) @(x) = ’{/(x2 + Insinx)?
2. Ilonw3ysce npaBusiom Jlonurans, HaWTH IPEEIIbL:
Sx -1

S5x

. — . 3

a) hme—3, 0) hm(Cth) !
x—0 X x—0

3. U3 monocer xectn mmpuHOil 11 cM TpeOyeTcsi M3rOoTOBUTH OTKPBITHIA CBEPXY KEJ00,
HONIEpPEYHOEe CeueHHe KOTOporo uMeer ¢opMmy paBHOOOYHOH Tpameuuu. J[HO ’xenoba
uMmeeT mupuHy 7 cM. KakoBa JomkHa OBITH MIMpUHA Keno0a HaBepXy, YTOObl OH BMe-
11aJ1 HauboJbIIee KOJIUYECTBO BOABI?

x? +2x
x—1

4. TIpoBeCTH TONHOE MCCIIENOBAHUE U TTOCTPOUTH rpaduk Gpynkuun f (x) =

Cemecmp 2
Bapmuanr 14
Brranciaute HWHTCrpaJibl:
X
j . 4, f ~dx
x? — 2x PN 1-4
1— X X
2, [==dx 5. dx
N 2X I cos’® x
3 Icos“Zxdx_
Bapmuanr 15
BI)I‘-H/ICJ'II/ITI) I/IHTeraJTI)I:
dx dx
L. 4 [
X(x* +5) e?* —2¢”
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dx arctgx
2. 5. dx
-[(3[X2 +3\,/; 2 I X2
dx
3. [—
2SN X+3cosx—5
BapuanT 16
BBILII/ICJ'II/ITI) I/IHTel"paJ'II)IZ
1 | sin® xdx. 4. Ie& Jxdx.
c 1+InX
2. | ——5dx. 5. [/x* —9dx.
¢ (xInx)
- x3dx
3. .
* V1+2x2
Bapuant 17
BBI‘II/ICJ'II/ITB I/IHTeraJIBIZ
5 q j dx
1. | cos® xdx. 4. | ——— =-
I X + ?{/; -2

j n de 5, J'\/4+ X2 dx.

Bapuanr 18

1. HpI/IMCHHH HpI/I3HaK CpaBHCHI/IH, HCCIICA0BATh HA CXOAUMOCTb JaHHBIC PAIbI

)Z(n+l)2“’ Z2n Jn'

2. HpI/IMeHSISI IIpU3HAK JlanaM6epa, HCCIIEI0BATh HA CXOJAUMOCTD JTaHHBIE PsJIbI

1)2 Jn+1 )i

! n +1
3. HpI/IMeHHH HpI/I3HaK KOIJ_II/I, HCCIICA0BATh HA CXOAUMOCTHh JAaHHBIC pSII[LI

1) }:f;fy 2)jifi%%i32.

4. HpI/IMCHHH HHTeraHBHBIﬁ MMPpU3HAK, UCCIICAOBATh HA CXOAUMOCTDb NAHHLIC PAABI

2) Z3n +1

5. I[aHHLIe PAIBI UCCIIEOBATh Ha AOCOMIOTHYIO U YCIIOBHYIO CXOJIMMOCTD
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1) Z( D' N+l 5 2) z( )“+13n —.

Bapuant 19
1. HpHMeH;I;I MpU3HAK CpaBHeHI/I}I HCCJIEIOBATh HAa CXOAUMOCTD JaHHbIE PSJIbI

)Z(n 2)3”’ )ZBn 3n

2. HpI/IMeHﬂﬂ IMPHU3HAK I[anaM6epa, HCCIICA0BATh HA CXOAUMOCTDb JaHHBIC PSAABI

1)2 y

3. HpI/IMeHﬂﬂ HpI/I3HaK KOHII/I, HCCJIEOBATH HA CXOAUMOCTE JAHHBIE PAIBI
SN+ 2 5" (n+1)
n ! 2) Z n '

4. HpI/IMeHHﬂ I/IHTeI‘paJ'IBHHﬁ IIPHU3HAK, UCCIICAOBATh HAa CXOAUMOCTD JaHHBIC PAJbI

)Z

5. I[aHHBIe pAAbl UCCIICAOBATL HA a6COJ'IIOTHy}O " YCIIOBHYIO CXOAUMOCTDb

< n-1 < 1
1 _1 n+l ’ 2 _1 n+1
) nzzl:( ) I3 ) nzzl:( ) o2

Bapuanr 20
1. HpI/IMeHHH HpI/I3HaK CpaBHeHI/I}I HCCJIE0BATh HAa CXOAUMOCTD JaHHbIE Ps/IbI

)Z(n 3)4”’ )Z4n Jn'

2. HpI/IMeHHH IMPpU3HAK I[anaM6epa, HCCIICA0BATh HA CXOAUMOCTDb NAHHBIC PAIBI

0

3n+
1)2 Z5n +1

3. HpI/IMerm npusHak Koy, uccnenoBarh Ha CXOUMOCTb JaHHBIE PSIJIbI
> n+3, = (2n=-17"
n '’ 2) Z n '

4. HpI/IMeHHH I/IHTCFpaJ'IBHHﬁ MPpU3HAK, UCCIICAOBATH HA CXOAUMOCTDb NAHHLIC PAABI

)Z )Z

5. I[aHHBIe pAABI UCCIIEAOBATH HA aGCOJ'IIOTHy}O " YCIIOBHYIO CXOUMOCTD

1) Z( 1) ”*2, 2) Z( T

Bapmuanr 21

1. HpI/IMeHHH HpH3HaK CpaBHeHI/IH HCCIIEI0BATh HA CXOIMMOCTh JAHHBIE PSAbI

)Z(n 4)5”’ )Z

ne1 0N
2. [MpumeHsist MpU3HAK I[aHaMGGpa, UCCIIEIOBATh Ha CXOIUMOCTD JIAHHBIC PSIIbI
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V4n+

1)2 )ZSn—

3. HpI/IMeHHH IMPpU3HAK KOIJ_II/I, HCCiIeaA0BaTh HaA CXOAUMOCTD JaHHBIC PAABI

S N+4 2 (3n—2)3"
4 gy 2R

4. HpI/IMeHﬂﬂ I/IHTel"paJ'IBHHﬁ IIPU3HAK, UCCIICA0BATh HA CXOAUMOCTb JaHHBIC PAbL

2) Z4n +3

5. I[aHHBIe pAAbL I/ICCJ'ICIIOBaTB Ha a6COJ'IIOTHy10 " YCIIOBHYIO CXOOAUMOCTD

1) Z( )M 2n+3

BapuanTt 22

1. HpI/IMeHHH IMPHU3HAK CpaBHCHI/IH HCCIICAOBATH HA CXOAMMOCTb JAHHBIC PAJAbI

)Z(n+5)6”’ Z6n Jn

2. HpI/IMeHﬂH IMPHU3HAK I[anaM6epa, HCCIICAOBATD HA CXOAUMOCTD JAHHBIC PAIbI

1)2 5n o

3. HpI/IMeHﬂﬂ HpI/I3HaK KOHII/I, HCCICA0BATh HA CXOAUMOCTD JAHHBIC PAIbL

n+5, 2 i(m —n5)6” |

4. HpI/IMeHHH I/IHTCI‘paJ'II)HHﬁ IMPU3HAK, UCCIICAO0BATHh HA CXOAUMOCTb JaHHBIC PAJIbI

)ZYn +5

5. I[aHHBIe pAABI UCCIIEAOBATH HA a6COJ'IIOTHy}O " YCIIOBHYIO CXOAUMOCTDb

1)2( D on-3, > 2)

= 5n% +1°

Bapuanr 23

1. BBIYHCIUTH UHTET palblL:

3
1) fxz-ﬁ/(s—xs)zdx 2) Iﬁ

1
"2 ex _1 arcsm X
2 - "dx 5
) ~([ex+1 ) J‘\/x+1
4 X
0 [ X o
 cos” X

2. BBIYUCINTE HECOOCTBEHHBIE HUHTETPpAJIbl UJIM YCTAHOBUTH UX PACXOAUMOCTD:
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G In x
1) £X2+4dx 2) J.—dx

3. I/ICCJ'IG,I[OBaTB Ha CXO,Z[I/IMOCTB HWHTEIPaJIbl:

) [

Ism 2x

?\,/>

BapuanTt 24

1. BblYMCIUTH UHTETPAIIBL:

1) Tx/sin x —sin® xdx 9 .72; 5dx
3 . 1+cosx
2) sz(Zx—l)de
1
:

z
2

5) jex cos xdx
0

—X
3) I(x —3)e *dx
0
2. BpIYHCINTE HECOOCTBEHHBIE HWHTCrpaJIbl WK YCTAHOBUTH UX PACXOAUMOCTh!:

1) j\/r 2) !x(:—iZ)

3. HccnenoBaTth Ha CXO)II/IMOCTB HWHTCIPaJIbI:

xdx e
) [ ? L

Bapmuanr 25
1. BeuucIUTH UHTETPAIIBL:
: 3
sin X B x4l
[ dx g |5
5-3cos X L xlx®+1

2)

© arcsin x
5) j e~

dx
NMX+1

0

3)

Ot 2N N K W[y =y
(9>}
ol
=
o
S
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=

wn

N =

2. BrrancianTs HECOOCTBEHHBIE HUHTCTPpAJIbl UJIM YCTAHOBUTH UX PACXOAUMOCTD:

¢ odx dx
)y [—2 )y [——2
'[x\/xz—l J‘x(x—2)

3. MHccnenosath Ha CXOIII/IMOCTB UHTETpaJIbl:

1 x
xdx e
1) j 2) J' X
\/X +2 0Sin—
2
Bapuanr 26
1. BpIuMCIUTH UHTETPATIBL:
V3 V3.3
2 x“+x+1
1) x2-3(3—x3) dx 4) j~(2—5dx
1 1 xlx“+1
"ex_1 arcsm X
2) jx—dx 5) j
5 € +1
z
t X
3) | ——dx
cos X

2. Brprumcnuth HeCO6CTBeHHLIe HWHTCrpaJIbl UJIKM YCTAHOBUTDH UX PACXOANUMOCTD!:

1)+J9° dx Z)J- dx
> XV x?—1 X(x—2)

3. HccnenoBaTth Ha CXO)II/IMOCTB HWHTCIPaJIbI:

xdx e
) [ ? L

Bapuanr 27

Haiiti nmiomans Gurypsl, orpanudeHHol ynutkoi [lackans p = 2a(2 + cos@).

Haiftn nmuHy nomykybudeckoit mapa6onsl y° = x° ot Toukw (0,0) 10 Touku (4,8).
BbrauciuTh miomnians ToBEpXHOCTH, 00pa30BaHHON BPAIICHHEM JTYTH ITHKJIOHIBI
x=a(t—sint), y=a(l—cost) Bokpyr ocu Ox.

Bapuant 28

Haiity niomans GpUrypsl, orpaHUYeHHOM acTpouIoi x = acos ¢, y = asin’t.
HaiiTi 1y oOKpy>XHOCTH p = 2asin ¢ .
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3. Haiitu 00beM Tena, OrpaHUYEHHOTO MOBEPXHOCTHIO, 00PA30BaHHOM BpaIlleHueM KPHBOM

1
= > BOKPYT €€ aCUMITOTBI.
1+x

BapuanTt 29

1. Haiitu iomanb GUrypsl, OrpaHUYEHHON KPUBOH p = 4C0S 2.
2. Haiiti nymuHy otHOM BETBU LMKIOUABI X = a(t —sint), y = a(l—cost) .
3. Bbrmcnuth mwiomaab MoBEpXHOCTH, 00pa30BaHHOM BpalieHueM BOKPYT ocu OX IEemHOMH

X X

a = =
JHHUU Y = E(e“ +e %) orTouku x, =0 no Touku x, = a (a>0).

Bapuant 30

1. Haiitu iomanpb GUrypsl, OrpaHUYeHHON OJTHUM BUTKOM CIIUPATH ApXuMmena p = ag .
2. Haiitu nnuny okpyxkHoctu p = a(l+cose).
3. Haiitu o0wem Tenma, oOpa3oBaHHOI BpamieHHeM BOKpYr ocd OX IUIOCKOH (Urypsi,

2

OrpaHMYCHHON KOCHHYCOMION ) = COSX W napabosion y = —x".
V4
Bapuant 31
1. BBI‘II/ICJ'II/ITB WHTETPaIbI
sin° x X

1 dx; 2) ; 3) ; 4) | X° cosxdx

j\/cos j\/x+2+\/x+ J.(1+ X)? '[

I1
dx 2 3

5) 7) |Inxdx,  8) | ———.

Ix X+ ax14’ j1+cosx )-1[ )£x2+4x+5

2. BBIMCITUTB TI0MAs GUTYPBI, OrpaHUYEHHON MMHMAMU Y =9X u Y =X+2.

3. Beruucnuts AnuHy KpuBoit p =1-sin ¢.

4. naiitu 00BEeM Tela, 00pa30BaHHOTO BpamieHHeM BOKpyT ocu OX (uUrypbl, OrpaHUYeHHOM
muHMSMHE Y = X2, 9y = X7, y =1.

5. Boruucnutb HeCOOCTBEHHBIE MHTETPAJIbl WU JI0KA3aTh UX PACXOAH-

MOCTb: 1) TxeX2 dx; 2) j.i
! - (x—=1)?

Bapmuanr 32

1. BI)I‘—H/ICJ'II/ITI) WHTErPaJIbl

dx dx sin 2x
2) | ——: 3 , 4 dx;
)I 3X+2 )'[X3—X2 )I(1+4VX)3VX )I\/1+coszx
, t xdx 2 3 s
5) | x° In xdx 6 :7) | xcosxdx 8) | cos® xsin 2xdx
) | )j —i D j ) j
y=

2. Beruncauts miomaas GUrypsl, OrpaHUuEeHHON JIMHUSMU ,y=6-x%, y=0.
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X =3(t—sin t),
y =3(1—cost), t €[0, 2IT]."
4. HaiiTH 00BEM Tea, 00pa30BaHHOTO BpalleHHeM BOKPYT ocl OX (Qurypsl, orpaHHuYeHHON
muansMu X+Y =0 x®+y=0.
5. Beruucnurte HCCO6CTBCHHI)IC HHTCTPAJIbl MJIK JOKA34aTh UX PpaCXOAUMOCTD:
o dx
D J.x X+l )I(x 2)% "

3. BeUMCINUTh JJIMHY KPUBOU {

Bapuanr 33

1. BeraucinuTh UHTETpaIIbl

xdx x2dx e*(3- e)
)Icosx S)Im 4)J' raem

dx
1) jm,

'—;N\:l

; 6) jxcosx dx; 7) Ilnx G X

5)
I2x\/x —2x-1 02+S|nx

2. BBIYHCIHUTD MIIOIIATH q)I/IrprI, OrpaHUYCHHOU Kapauonaoi o = 3(1+CoSg).
1
3. Boruucauths JuuHy Ay kpusoit Y = In(1-x%), x €[0; E] .

4. Haiiti 00beM Tesa, 00pa3oBaHHOrO BpalleHueM BOKPYT ocu OX (GUIypbl, OrpaHUYEHHOMN
JUHHAAMU Y = Jxe*, x=1, y=0.
5. BBIYKCIIUTD HECOOCTBEHHBIE MHTETPANIBI I J0KAa3aTh X PACXOAMMOCTb:

) dx
1) -[xlnx )!3*()(_3)2 .

Bapuant 34

1. BeruncanTs MHTErpasbl

D) [ (6" ~37)%dx 2)j 3) [—— X'dx 4)j
x\/1+x V2

COS X

S)J(sm X + 2sin xcos3x)dx; 6)_[ dx 7)_[x|nxdx 8)j

NG +3x+2
6

2. BEIYHCIIHTH TIOMAs GUTYPHI, OTpaHHYEHHON MuHUAME Y = 3X° +1, Y =3X+7 .

3. Beruncnuth JUIMHY KpuBoi p =1—C0S¢@.

4. naiitu 00beM Tena, 00pa30BaHHOTO BpalieHHeM BOKpYr ocu OX (urypsl, orpaHu4eHHOM
muausmu Y =0, 2=2-X, y= x3.

5. BBI‘-II/ICJ'II/ITL HCCO6CTB€HHBI€ MHTETpaIbl MU JI0Ka3aTh UX Pacxo/u-

MOCTb: 1) I

' (x 2+1)2 2) J‘(x+3)2 '
Bapuanr 35

1. BeruncanTs MHTErpasbl
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(x=Ddx 3 V1+In xdx 4 1-2x
2 e AT e

7) J.1+\/_' 8) 3Jl;sin X~/1—cos xdx.

2. Beruncauts miomaas GUrypel, OrpaHUuYEHHON apKOW IUKIIOWIbI
X =a(t-sint),

{y =a(l—cost), t €[0,2IT1]

3. BpruncauTh JUIMHY KpUBOH p =1—C0S@.

4. HaliTn 00BeM Tema, 00pa30BaHHOTO BpalieHreM BOKpYT ocu OX (GUTypbl, OrpaHUYCHHON

muausmu Y =0, 2=2-X, y= x3.

5. BBI‘II/ICJ'II/ITB HeC06CTBeHHBIe WHTETrpaJibl HJIA JJOKA3aTh UX PacXOu-

d
et

I1
5) Ix3e‘xz)dx; 6) J.xcos xdx;
0

u ocero OX .

MOCTh: 1) I( 2+1)2 2) j(x+3)2 :

Cemecmp 3
Bapuanr 36
1. HaiiTi 9acTHBIC TPOU3BOIHBIC IEPBOTO U BTOPOTO MOPsAKA QYHKITUH 7 — sjnf COSX,
y X

2. Haitu = & é, ecn z = In(e* +¢e”), rue y:xz.

a  dx
3. Haiitn é, ecmu x° +y* +2z2 —2xz=1.

&

4. HanucaTh ypaBHEHHE KACATETBHOM TIIOCKOCTH M HOPMAJTH K ITOBEPXHOCTH Z = X~ + )~
B Touke M(-1;2;5).

5. MccrenoBarh Ha OKCTpeMyM GyHKIMIO z = (2x% + y* )e_(x2 .

6. Haiitu pa3mepsl mpsSMOYTOJIEHOTO MapaUiesienuea Hanoopnero 00bEMa, eciu MIo-
1a]b €r0 OOKOBOM MOBEPXHOCTHU paBHaA S.

Bapuanr 37

o X
1. HaiiTu yacTHBIE IPOU3BOHBIE IEPBOTO U BTOPOTO MOPSAKA GYHKIHUH Z = )

2. Haittu & u 9 ecnm z =1, rpe tzcoszy.

& dy
3. Haiitu &, eciut x cosy + y cosz + z cosx = 2.
12,9
4. Hamucarh ypaBHEHHME KacaTeNbHOW IUIOCKOCTH ¥ HOPMalM K IIOBEPXHOCTH
2 2 2
X Y _Z _BTouke M(4;3;4).
16 9 8

5. cenenosars Ha sketpeMyM dyHkmmio Z = X° + 3xp” — 15x — 12

6. Ha mmockoctu XOy HaiiTi Touky M(X,Y), CcyMMa KBaJpaTOB PacCTOSIHUI KOTOPOM OT
Tpex AaHHbIX NpsAMbIX X=0, y=0 u y=Xx+1 Obl1a ObI HAUMEHBIIICH.

Bapuant 38
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1. Haiity yacTHBIE IPOU3BOHBIE TIEPBOTO M BTOPOTO MOPAAKA QYHKIMH 7 — sin > cos?. .

y X
2. Haittu & u 9, ecnn z =In(e” + ¢’ ), e y = x7.

& dx
3. Haiitu é, ecmt x* +y* +z° —2xz=1.

a

o 2 2
4. Hamucath ypaBHEHHE KacaTelIbHON IUIOCKOCTU U HOPMAJIM K MTOBEPXHOCTH Z =X~ + )
B Touke M(-1;2;5).

5. MccnenoBaTh Ha SKCTpeMyM GyHKIHIO z = (2x° + y2 )e_(x2+y D,

Bapuant 39

1.. TlomeHsaTs MOPAAOK HHTCTPUPOBAHUA B IIOBTOPHOM HHTCIpAJIC:
2

idy jyf (%, y)dx.

2y

2. Haiity momazp GUrypel, OrpaHHYEHHON KPUBOH, C IIOMOIIIBIO TIEPEX0/1a K HONSPHBIM
koopamHaTam:  (x>+)%)3=9x2.

3. C noMoIIpo TPOWHOTO HHTErpaia HauTH 00bEeM Tela, OrPAHUYEHHOTO TOBEPXHOCTIMH:
7=x°+y?, 7=0, y=5x, y=0, x=1.

Bapuant 40

1. Haiftu niomans Gurypsl, orpaHMu€HHOW KPUBOIi, C TOMOIIbIO TIepexo/ia K MOISPHBIM
koopauHaTam: (x>+1°)3=16y?,
2. C nomol11bp0 TPOWHOT0 MHTETpajia HallTh 00beM Tella, OrPaHMYEHHOTO TTOBEPXHOCTSIMHU:
1
z=2 y?, 7z=0, , x=0, 2x+3y-12=0.

3. Haiitu mutomanps Gurypsl, orpaHu4eHHON KPUBOH, 3aJaHHOM B MOJIIPHBIX KOOPAMHATAX:
p =4c0S2¢

Bapmuanr 41

1. Haiftu miomaas GuUrypsl, orpaHMu4e€HHON JTMHUSIMU:
y=\/;, y=2\/;, x=4.

2.C IIOMOIIIBIO TpOﬁHOFO HUHTETpajia HAWTH 00bEM TCJI1a, OrPAHUYCHHOT'O ITOBCPXHOCTAMMU:
7=x2+y?, 7=0, y=x, y=4, x=0.

3. Haiftu mmomans Gpurypsl, orpaHUYCHHOM JTUHUSMU:
y2=10x+25, y°=-6x+0.
4. C momoIeo TPOHHOTO UHTErpajia HalTH 00BhEM Teja, OTPAaHNYEHHOTO MTOBEPXHOCTSIMU:

7=x*+3y?>, x+y=1, y=0, x=0, z=0.
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Bapuanr 42

1. C momomnipio TPOHHOTO MHTErpaia HAMTH 00bEM Tella, OTPAHUYCHHOTO TOBEPXHOCTSIMHU:
7=2x°+y?, =0, y=2x, y=3, x=0.
2. C moMo1Ip10 TPOWHOTO MHTETpaja HallTH 00bEeM Tella, OTPAaHMYEHHOTO MTOBEPXHOCTSIMHU:
7=x*+3y?, x+y=1, y=0, x=0, z=0.
3. C momol1pio TPOHHOTO HHTETpajia HAUTH 00BEM Tejla, OTPAHUICHHOTO ChEpoit.
4. C moMoIIIbI0 TPOHHOTO HHTErpajia HalTH 00bEM Tella, OTPaHHUYCHHOTO IIHIHHIPUICCKOM
HIOBEPXHOCTBIO.

Cemecmp 4

Bapuanr 43

1. HpI/IMeHﬂﬂ MIPU3HAK cpaBHeHI/Is{, HCCIIEIOBATHh HA CXOJIMMOCTh JAHHBIE PSIbI

1) ; 2)
Z “(n +1)2n Z “on— f
2. HpI/IMeHHH IMIPHU3HAK I[anaM6epa, HCCJICOOBATL HA CXOAUMOCTD JAHHBIC PAIbI

1)2 Jn+1 : 2)§,

! n +1
3. HpI/IMeHﬂﬂ HpI/I3HaK KOHII/I, HUCCJICa0BaTh HA CXOOANUMOCTH JAHHBIC p?[ZIBI

> n+1 > 4"(n+2
Ly y20rd

4. HpI/IMeHHH I/IHTeI‘paJ'II)HHﬁ IMPU3HAK, UCCIICAO0BATHh HA CXOAUMOCTb JaHHBIC PAJIbI

)ZZn +1 Z3n +1

5. I[aHHBIe pAABI UCCIIEAOBATH HA a6COJ'IIOTHy}O " YCIIOBHYIO CXOUMOCTDb

1) Z( 1)" ”*11; 2) i(—l)“ﬂgn%l

Bapuanr 44
l. HpI/IMeHsM MpU3HAK CpaBHeHI/ISI MCCJIEI0BATh HAa CXOAUMOCTD JaHHbIE PSi/Ib

)Z( +2)3“’ )an In’

2. HpI/IMCHHH IMPpU3HAK I[anaMGepa, HCCIICA0BATh HA CXOAUMOCTDb JAHHBIC PAABI

1)2 )i

3. HpI/IMeHSISI MPU3HAK Koum, HCCIEN0BATH HA CXOIMMOCTh JAHHBIC PSIIbI
SN+ 2 5" (n+1)
n ! 2) z n )

4. HpI/IMCHHH I/IHTCFpaJ'IBHHﬁ MPU3HAK, UCCIICAOBATH HA CXOAUMOCTDb NAHHLIC PAABI

)Z Z2n +1

5. I[aHHBIC PAAbI UCCIICAOBATH HA a6COJIIOTHyIO " YCJIIOBHYIO CXOAUMOCTb
< n-1 < 1
1 -1 n+1 — 2 -1 n+d -+
)nzzll( ) 3n?+2 )nzzll( ) 2n? +1
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Bapuanr 45

1. HpI/IMeHﬂﬂ IMPpHU3HAK CpaBHeHI/IH HCCIICA0BATh HA CXOAMMOCTb JaHHBIC PAAbI

b z(n+3)4”’ 2) Z4n Jn

2. HpI/IMeHHH MIPU3HAK I[anaMGepa, HCCJIEIOBATh HA CXOAUMOCTD JIaHHBIE PSIJIbI

0

3n+
2 Z Z5n +1

3. HpI/IMeHﬂﬂ IMPpHU3HAK KOI_HI/I, HCCJICA0BATh HA CXOAUMOCTE JaHHBIC PAAbL

. n+3 = (2n-1)7"
3,9y @I

4. HpI/IMeHHﬂ HHTGFpaJIBHBIﬁ IMPU3HAK, UCCIICA0BATh HA CXOANUMOCTb JAHHBIC PAJIbL

- 1 - n
Ny = .y "
nZ:;‘ 4n* +3 nZ::‘ 5n° + 4
5. JlaHHBIE Ps/IbI UCCIIEIOBATH HA A0COIOTHYIO M YCIOBHYIO CXOJMMOCTh

1) S (-1)" - fl; 2) S (-

4n* +5
Bapuant 46

1. HpI/IMeHHH HpI/I3HaK CpaBHeHI/IH HCCIICAO0BATh HA CXOAUMOCTb JaHHBIC PAAbI

2 z(n+4)5”’ 2) Z

n1 oN —
2. IpumeHsIst MpU3HAK I[aHaMﬁepa, HCCIIEIOBATh Ha CXOUMOCTD JIaHHBIC PSIIbI

1) Z:\/4n+ X

3. HpI/IMeHHH HpI/I3HaK KOIJ_II/I, HCCJIENOBATh HA CXOAUMOCTD JAHHBIE PAObI
2 n+4 Z, (3n-2)3"
n 2) Z n '

4. HpI/IMerlfl HHTerpaJIbHLIﬁ MIPU3HAK, UCCIIEIOBATh HA CXOIUMOCTb JAHHBIE PS/IbI

)Z )Z

5. JIaHHLIe PAIBI UCCIIEOBATh Ha AOCONIOTHYIO U YCIIOBHYIO CXOJAUMOCTh
- 2n+3 "
1 )t == 2 - —.
)Z‘( ) n®+10 )g( ) 5n® +9
Bapuant 47

1. HpI/IMCHHH HpI/I3HaK CpaBHeHI/I}I HCCJIICA0BATh HA CXOAUMOCTb JaHHBIC PAIbI

)z(n+5)6”’ )Zen Jn'

2. HpHMeHﬂﬂ MIpU3HAK I[anaM6epa, HCCIIEIOBATh HA CXOJAUMOCTD JIaHHBIE PSAJIbI

5n -
l)z )Z7n +9

3. HpI/IMCHHH IMMPpU3HaAK KOH_II/I, HCCICaA0BAaTh HA CXOAUMOCTL JaHHBIC PAABI
47



. n+5 = (7n-5)6"

4. HpI/IMeHHH HHTeraHbHBIﬁ IIPpU3HAK, UCCIICAOBATh HA CXOAUMOCTb JAHHBIC PAABI

> 1 = n
Ny~ "
nZ:;‘ 6n° +5 nZ::‘ n? +5
5. JlaHHBIE psi/IbI KCCIIEIOBATH HA a6COJIIOTHyIO Y YCIIOBHYIO CXOJIMMOCTb

1)2( D on - 3, 2)2( D"

R
Bapuanr 48
1. Jloka3zaTb, YTO JaHHBIN psAJl CXOASITCS paBHOMEpPHO Ha R

Zcosn(x —x+1)
— n°+1

2. Haiitn paanycC u UHTEpBaAJI CXOAUMOCTHU JAHHOTO psja. BrIsICHUTBE CXOJIMMOCTh WUIIH pac-
XOIUMOCTb Ha KOHIIaX HHTCpBAJIa

ey m

3. laHHbIe psAabl pa3siokuTh B psia Teisiopa 1Mo CTeneHsM U yKa3aTh 00JacTh CXOJAUMOCTH
PSAIOB K CBOMM CyMMaM

1) f(x)=e?; 2) f(x)=1+2x.
4. Jlanaple GYHKIUH PAa3IOKHUTh B TpUTOHOMeTpHdeckuil psyx @ypre Ha otpeske [—, 7 ].

-1, -7 <x<0,
1) f(x)=x-1 2) f(x)={2x 0<x<rn’

Bapuant 49

1. JlokaszaTb, YTO JaHHBIN psAJl CXOASITCS paBHOMEpPHO Ha R
ism n(x> +3x+5)
u} 2n® +1

2. Haiitn pagnyc ¥ MHTEpBAJI CXOJMMOCTH JIaHHOTO Psiia. BBISICHUTH CXOOUMOCTh HJIM pac-
XOJMMOCTbh Ha KOHIIaX UHTEpBaJIA

Z”)m

3. JlanHbIe psAIBI pa3ioKUTh B psaa Teisiopa mo CTeneHsM U yKa3aTh 00JacTh CXOJIUMOCTH
PSAIOB K CBOMM CyMMaM

1) f(x)=e*; 2) f(x)=+1+4x.
4. Jlanuple GyHKIUH Pa3JIOKHUTh B TpUTOHOMeTpHYeckui psig Dypwe Ha oTpeske [—7, 7] .
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-2, —mT<%x<0,

3x, 0<x<mr,

1) f(X)=x+2; 2) f(x):{

Bapuant 50

1. Jloxa3ath, 4TO TaHHBIN Ps CXOASATCS paBHOMEpPHO Ha R

—nx?

$of
5n2 +4

n=1

2. Haiitn paanyC U MHTEpBAJI CXOAUMOCTHU JAHHOT'O psjaa. BrrssicauTh CXO0ANMOCTDb UJIK pac-
XO0OUMOCTDh Ha KOHIIaX MHTCpBAJIa

o0 N Xrl
Z;(—l) Jan-2

3. JlaHHbIe psAbl pa3siokUTh B psig Teisiopa 1Mo CTeneHsM U yKa3aTh 00JacTh CXOJUMOCTH
PAIOB K CBOUM CyMMaM

X
D f(x)=e3; 2) f(x)=+1+3x.
4. lanaple GyHKUIUH Pa3I0KHUTh B TpUTOHOMeTpHYeckui psjg Dypwe Ha oTpeske [—7, 7] .

X, —r<X<0,
1) f()=x+L 2) f(x):{ : 6:::,[-

Bapmuanr 51

1. JlokaszaTb, YTO JaHHBIN psAJl CXOASATCS paBHOMEpPHO Ha R
i cos 2n(2x* +5)

3 .
o n°+1

2. Haiitm paanyC U UHTEpBAJI CXOAUMOCTHU JAHHOTO psJa. BEISICHUTE CXOOUMOCTh HJIH pac-
XO0OUMOCTh Ha KOHIIax MHTCpBaIa

o0 N Xn
Z;(—l) NG

3. JlanHbIe psAIBI pa3ioKUTh B psaa Teisiopa Mo CTeneHsM U yKa3aTh 00J1acTh CXOJIUMOCTH
PSAIOB K CBOMM CyMMaM

1) f(x):e_g; 2) f(x)=+/1+5x.

4. lanHbie (GYHKIIMU PA3JIOKUTh B TpUroHOMeTpudeckuii psii Dypbe Ha otpeske [, 7] .
3X, -7 <x<0,
1) f(X)=x-2; 2) f(x)= :
) £(%) ) £(x) {2’ ocxon
Bapuanr 52

1. loxa3ath, 4TO TaHHBIN PsII CXOASATCS paBHOMEpPHO Ha R
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G
z5n2+3'

n=1

2. Haiitn paanyC U UHTEpBAJI CXOAUMOCTH JAHHOT'O psjaa. BrrsicauTh CXO0ANMOCTDb UJIK pac-
XO0OUMOCTDh Ha KOHIIaX MHTCpBAJIa

0 N Xn
nZ:;'(_l) NG

3. JlaHHbIe psAbl PA3IOKUTh B psia Teinopa Mo CTeneHsaM U yka3aTh 00J1acTh CXOJUMOCTHU
PSAZIOB K CBOUM CyMMaM

1 f(x):e%; 2) f(x)=+1+6x.

4. Jlanuble GYHKIUH Pa3JIOKHUTh B TPUTOHOMETpHYecKui psii Dypwe Ha oTpeske [—7, 7] .
-3, -7 <x<0,

1) f(X)=x+3;, 2) f(x)=1 x :

E, 0<x< T,

PQKOMQHOCZL;ML{ K 8blnoJIHeHUuo: UCII0JIb30BaTh PCKOMCH/IOBAHHBIC y‘-IC6HI/IKI/I, yqe6Hme I0-
cobus u AOINOJHHUTCIIbHBIC MaTCpUaJIbl 110 JAHHOM TeMe.

6. ©OHJ1 OHEHOYHBIX CPEACTB JJIs1 NPOBEJAEHUS TEKYIIEI'O
KOHTPOJISA, IPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCHA

O AMCIUIIVIMHE

CDOH)I OLCHOYHBIX CPCACTB IAJId NPOBCACHUA TCKYHICIO KOHTPOJIA YCIICBACMOCTH M IIPOME-
)KYTOHHOﬁ aTTeCTallu NIPpUBCACH B IIPHUIIOKCHUU

7. MEPEYEHb OCHOBHOM U I[OHO.JIIjI/ITEJII)HOFI YUYEBHOM
JINTEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUS
NTUCIHUIIINHBI

7.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI .

1. baBpun U. . Matematuueckuii aHam3: y4eOHUK U MPAKTHUKYM JIJIsT aKaJIl.
OakanaBpuata / W. U. baBpun. - Mocksa: FOpaiir, 2017. - 327 c. - (bakamasp.

AKaZieMUYeCKUN Kypc).
www.biblio-online.ru/book/DDEBD74E-6677-4DCE-8065-DFF955D7E190.

2. I'ypesinoBa, K.H. MaremaTtnueckuii ananus : yueonoe nocodue / K.H. I'yppsinoBa,
V.A. Anekceesa, B.B. bospunnos ; MunucrepctBo o6pa3oBanus 1 Hayku Poccuiickoit
Oenepannn, Ypanbckuil GpenepanbHblil yHUBEpcUTET WM. TiepBoro [Ipe3unenta Poccun b.

H. Enpriuna. - ExarepunOypr: M3narensctBo Ypanbckoro ynusepcurera, 2014,
URL.: http://biblioclub.ru/index.php?page=book&id=275708

3. Maremaruueckuii ananus: Kparkuii kypc: yueOHoe mocoOue i1t CTyJICHTOB
BBICHINX y4eOHBIX 3aBeneHui / P.M. Acnanos. - M.: [Ipomereii, 2014.
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http://www.biblio-online.ru/book/DDEBD74E-6677-4DCE-8065-DFF955D7E190.
file:///F:/Downloads/Физико-математический%20факультетЭлектронная%20картотека%20книгообеспеченности.xls

Vuusepcurerckas 6-ka onnaiin http://biblioclub.ru/index.php?page=book&id=426687&sr=1

7.2. IlepeyeHb TOMOJHUTEIbHOMN JIUTEPATYPHI:

1. 3anoposxer .M. PykoBoACTBO K pelICHHIO 3a/1a4 IO MAaTEMaTHIECKOMY aHaIu3y/
I'.1. 3anopoxe. - CII6.: Jlans, 2010.

2. neun, Bnagumup Anexkcanapouy. Matematnueckuii ananus. B 2 4. U.2: yueb. ans
OakanaBpoB / B. A. nwun, B. A. Canounuuii, bi. X. Cennos. - 3-¢ uza. - M.: FOpaiir,

2015.

3. ITacryxos, JI.W. NaTerpanbHoe ucUrciieHne PyHKIIMU OTHON TIEPEMEHHOM (HEeOoIpeaeICHHBIN
uHTerpan) : yueoHoe nmocoowue / J[.1. Ilactyxos, H.B. Kynum. - Open0Oypr : OpeHOyprckuii
rocyaapcTBeHHbIN yHuBepcuteT, 2017. - 101 c. - bubnuorp.: c. 86. - ISBN 978-5-7410-1783-8;
[DnexTpoHHbIi pecypc]. URL: http://biblioclub.ru/index.php?page=book&id=481802 (24.01.2019).

8. IEPEYEHb COBPEMEHHBIX ITPO®ECCHOHAJIbBHBIX BA3 JIAHHBIX,
NHO®OPMAIIMOHHBIX CITPABOYHbIX CUCTEM

Bce obyuaromuecs obecriedeHbl JOCTYIIOM K COBPEMEHHBIM IPOoQecCHOHaIbHbIM 0a-
3aM JaHHBIX U HMH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMaM, KOTOpPbIE MOJUIeKaT OOHOBIIE-
HUIO IPY HEOOXOAMMOCTH, YTO OTPAXKAETCS B JINCTAX aKTyalu3aluy paboYuX MpOrpaMm.

CoBpeMeHHbIe NpodeccHoOHANbHBIE 0a3bI JAHHBIX:

MUHHCTEPCTBO HAYKH U BhICIIEro oopazoBanus PD: https://minobrnauki.gov.ru/
MunucrepctBo npocsemenus P®: http://edu.gov.ru/

denepanbHas ciry:x0a 1Mo Haa30py B chepe oOpazoBaHus U HayKu: 0brnadzor.gov.ru
OdunmansHbIi caliT MuHHcTepeTBa 00pazoBaHust MOCKOBCKOM obiacTu: Mo.mosreg.ru
[Mopran ®eaepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO 00pa3o-
BaHus: http://fgosvo.ru

denepanbublii nopran "Poccuiickoe oOpazoBanue': www.edu.ru

Nudopmarmonnas cucrema "EnuHoe okHO 1ocTyna K 00pa3oBaTeIbHBIM pecyp-

cam™: window.edu.ru

denepanbHbIi HEHTp HHPOPMAIMOHHO-00pa3oBaTebHBIX pecypcos: fcior.edu.ru
OTkpoITHIH Ki1ace:_openclass.ru

VYuutensckuid moprain: uchportal.ru

Enunas xomrekius nHGOpMaImoHH0-00pa30BaTelibHbBIX pecypcoB: school-collection.edu.ru
Jlekropuit Muno6pHaykn/Munnpocsemenus Poccun: https://vk.com/videos-
305587597section=album_3

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CUCTEMBbI:

1. «YHuBepcurerckas 6udmmoreka online» http://biblioclub.ru/

2. DiekTpoHHO-0MOIMOoTeuHast cucteMa «Jlanby https://e.lanbook.com/

3. DnexTpoHHas 6ubnmoreka nquccepramnuii http://diss.rsl.ru/

4. DnexTpoHHas HHPOPMAITMOHHO-00pa3oBaTeNIbHas cpeia yHuBepeuteTa http://dis.ggtu.ru/
5. lupakTuyeckue MaTepuaisl, pa3Merienasie Moodle
http://ggtu.ru/index.php?option=com_content&view=article&id=1367&Iltemid=130

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

7. baza HayuHbIX ctateit u3gatenbceTBa «I pamoray http://www.gramota.net

ITouckoBbIEe cCHCTEMBI:
http://www.google.ru , www.yandex.ru/
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http://www.edu.ru/
http://www.google.ru/
http://www.yandex.ru/

Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. CripaBouno-mipaBoBas cucrema «[CTAPAHT» - http://www.garant.ru
2. CrpaBouHo-mpaBoBas cucrema «KoHcynpTanT mmocy - http://base.consultant.ru

9. OIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 110 IUCHU-
IVIMHE

Jns ocymecTBieHus 00pa30BaTeNBbHOrO Mpolecca Mo AWCUUIUIMHE MMEETCS B HAJHMYUU
clIelyIollas MaTepUaIbHO-TEXHUUECKas Oa3a:

Ayauropun IIporpammuoe obecnevyenune
- yueOHas ayIUTOPHs Il IPOBEIACHUS OnepanuonHasi cuctema
yueOHBIX 3aHATUHN MO AUCLUILIIMHE, [TakeT 0HCHBIX NPUIOKEHUH

OCHaII[EHHAs! KOMIIBIOTEPOM C BBIXOJIOM bpaysep Firefox, Snnexc
B MHTEPHET, MYJIbTUMEINA TIPOCKTOPOM;

- NOMEUICHUE JUIs CaMOCTOATENbHOM pa-
60TbI 00yYarOIUXCsl, OCHAILIEHHOE KOM-
IBIOTEPHON TEXHUKOHN C BO3MOXKHOCTBIO
HOJKIIIOUEHUs K ceTd MHTepHeT n obec-
HeYeHHEM JOCTyIa B AJIEKTPOHHYIO UH-
dbopMaImoHHO-00pa30BATENBHYIO CPENY
ITTY;

- CHelMaJIu3UpOBaHHAs ayJUTOPHUS IS
IPOBEJEHUS JIaDOpaTOPHBIX paboOT MO
TVICIIATUTHHE,

OCHallleHHasi HA0OpOM pEaKTHUBOB U Jia-
0opaTtopHOro 000pyAOBaHUS;

10. OBYYEHME NHBAJIMIOB " JIMI] C O PAHUYEHHBIMUA
BO3MOXKHOCTAMMU 310POBbSA

ITpu HeoOxoauMocTH paboyasi mporpaMma JTUCIMITIIMHBI MOXET OBITh aJanTHpOBaHa
JUIsl oOecTieueHrsl 00pa30BaTeIbHOTO MPOIlecca WHBAIUIOB U JIUIl C OTPAHUYECHHBIMH BO3-
MOKHOCTSIMH 370pOBbs. J{J1s1 3TOr0 Tpedyercs 3asBiieHHE CTyIeHTa (€ro 3aKOHHOTO Ipej-
CTaBUTEJISA) U 3aKII0YEHHE MICUX0JI0ro-MeauKo-nenarornyeckoit komuccuu (IIMIIK).

—r

ABTOD (COCTaBUTEND): APt | TankanoB A. T. /

[Iporpamma onoOpeHa Ha 3aceqaHnu Kadeapbl MAaTeMaTHKH ¥ SKOHOMUKH
ot 20.05.2022r, mpotoxoi Ne8.

3aB. xadempoii Kamenckux H.A.

52



http://www.garant.ru/
http://base.consultant.ru/

Ipunoxenue

MuHucTepcTBO 00pa3oBanusi MoCKOBCKOI 00J1acTH
I'ocynapcrBenHOe 00pa3oBaTeibHOE YUpesKIeHNe BbICIIEro 00pa3oBaHus
MockoBckoi 00/1acTH
«l"ocyrapcTBeHHBII TYMAHUTAPHO-TEXHOJIOTHYECKHH YHUBEPCUTET

®OH/] OIEHOYHBIX CPEJCTB JUUI IIPOBEIEHNS
TEKYIIETO KOHTPOJISI, MTPOMEKYTOUYHOM
ATTECTALIMY MO JUCUUIIIMHE

B1.0.07.04 «MaTteMaTHYeCKUHA AHAJIU3»

Hanpasnenue noarorosku: 44.03.05 «Ilexarornyeckoe oopazoBaHue»

[Ipoduns: MaTtemaTtuka, UndopmaTnka

KBanudukanus (crenenb) BEITYCKHUKA: OaKanaBp

®dopma 00ydeHHs: OUHasA

OpexoBo-3yeBo
2022 r.

53



I/IH)II/IKaTOPLI JOCTHKEHHSA KOMIIETEHIIMM:

Kox u HaumeHnoBa-
HUE
KOMITIETEHI[UHU

HaumenoBanue HHAUKATOPa JOCTUKCHHA KOMIICTCHIINN

VK-1. Crnocoben
OCYILECTBIIATH IMO-
UCK, KPUTHYECKUI
aHaJnu3 u

CHHTE3 HH(pOopMa-
UM, TIPUMEHSATD
CUCTEMHBIN ITOAXO0T
JUISL peuieHus mo-
CTaBJICHHBIX 3a/1aY.

YK-1.1

JleMoHCTpHpYyeT 3HaHUE OCOOCHHOCTEH CHUCTEMHOTO M KPUTHYECKOTO
MBIIICHHS], apTYMEHTUPOBAHHO (hOpMHUpPYET COOCTBEHHOE CYKICHHE U
OLICHKY MH(MOpMAIHH, TIPUHUMAET 000CHOBAHHOE PEIICHHUE.

YK-1.2

[TpumvensieT torudeckue GOpMbI B IPOLISYPBI, CIIOCOOSH K pehIeKCHH T10 TIOBOJTY
COOCTBEHHOM M UY>KOM MBICTUTENIBHOM JICSTEITHHOCTH.

YK-1.3

AHanM3upyeT UCTOYHUKU MH(OPMAIMH C LETbI0 BBIABICHHS MX MPOTHU-
BOpEYHH M MOKMCKA JJOCTOBEPHBIX CYXKJICHUIA.

[TK-1. Ciocoben
OCBanBaTh U UC-
H0JIb30BaTh TEOpe-
TUYECKUE 3HAHUS U
HPAKTHYECKHUE YME-
HUS 1 HABBIKH B
npeaMeTHOH 001a-
CTH TIPH PELICHUU
poeCCHOHATBHBIX
3a1a4

MK-1.1

3HaeT CTPYKTYpPY, COCTaB U AUJAKTUYECKUE SAMHHIIBI IPEIMETHOM 00a-
CTH (IIPETI0JaBaEMOr0 MPEIMETA).

MK-12

YMeer OoCyIIeCTBIATh 0TOOp yUeOHOTrO COZIepyKaHMs ISl €0 Peayi3aliy B pa3-
m4aHbIX popmax 00yuens B cootBerctBur ¢ TpedoBanusiu OI'OC OO.

IMK-1.3

JleMoHCTpHpyeT yMeHue pa3palaThiBaTh pazTudHbe (OPMBI yueOHBIX
3aHATHN, MPUMEHITh METOJIBI, TIPUEMBI M TEXHOJIOTHH OOyYEHUS, B TOM
qriciie HHPOPMAIMOHHEIE.

1.2 Onucanue nokasartesieil 1 KpUTepHeB OlleHUBAHUS KOMIETEHIN HA Pa3IMYHbIX
ranax ux (opMHpPOBAHHUSA, ONMUCAHNE IIKAJ OLICHUBAHUS
OrneHka ypoBHSI OCBOCHMSI KOMIIETEHIIMN Ha pa3HbIX dTanax ux (GopMUpoBaHMs IPOBOJUTCS
Ha ocHOBe U (HepeHIPOBAHHOIO KOHTPOJIS KaXKA0T0 MoKa3aTessl KOMIETEHIIMY B PaMKax
OLICHOYHBIX CPENCTB, IpuBeieHHbIX B POC.
OneHka «OTIMYHO», «XOPOIIO», «3aYTEHO» COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO OCBOE-

HUS KOMIICTCHIUH COITTACHO KPUTCPHUAM OLCHUBAaHUWA, IPUBCACHHBIX B Ta6n1/1ue K COOTBET-
CTBYIOIIIEMY OLICHOYHOMY CPCACTBY
O1eHKa «YJIOBICTBOPUTCIILHO», «3aUTCHOY COOTBETCTBYCT 6330BOMy YPOBHIO OCBOCHUA

KOMIICTCHIIUU COTJIACHO KPUTCPUAM OLICHUBAHUSA, IPUBCICHHBIX B T8.6J'II/II_IC K COOTBCTCTBY-
IOIEMY OLICHOYHOMY CPEACTBY
OI_ICHKa KHCYAOBJIICTBOPUTCIBHO», «HC 3a4YTCHO» COOTBCTCTBYCT IMOKA3ATCIIHO «KOMIICTCH-

LA HE OCBOEHA)

Ne | HammenoBanme | Kpatkas xapakre- [IpencraBnenue
I/ | OIIEHOYHOTO PHUCTHKA OLIEHOY- OLICHOYHOI'O Kpurepun oneHnBanus
CpelcTBa HOT'O Cpe/ICTBa cpencTBa B GoHJIE
Oyenounvle cpedcmea 05t NPOBEOEeHUs. MeKYUje20 KOHMpOis
1 Ompoc (mokaza- | [TozBonsier  ome- | Bormpocsr k Ornenka «OTIUIHOY -
TENb KOMIIETEH- | HUTb 3HAaHUS U | OIpPOCY CryneHTamMu  NIpOAEMOHCTpPHU-
uu «3HaHue») | Kpyrozop CTyHAEH- pOBaHbI TpeArNoiIaraeMble OT-
T4, yYMEHHE JIOTH- BETHI;
YECKH  TOCTPOUTH MPaBWJIbHO HUCIOJB30BaH  aj-
OTBET,  BJIAJICHUE rOpUT™M OOOCHOBaHMI BO Bpe-
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MOHOJIOTHYECKOMH

peubl0 U UHBIC
KOMMYHUKATHUBHBIE
HaBBIKH. Y CTHBIM
ompoc oOJazmaer
OONBIIUMHU BO3-
MOJKHOCTSAMHU BOC-
MMUTATEIIFHOTO BO3-
JICUCTBUSL  MPEMNo-
JaBarensi B IPoO-
mecce  HeNocpe-
CTBEHHOI'0 KOHTaK-
Ta, CO371aBas yCJo-
BUI IJIS €ro He-
dbopmasibHOTO  00-
HICHUSI CO CTYJICH-
TOM. BaxkHelie BocC-

Msl pacCyXJIE€HUN; eCTh JOTHKa

pacCyXIeHHUI.
Ouenka «Xopomo» - CryneH-
TaMd  TPOJEMOHCTPUPOBAHBI

IIPEIIOJIaracMble OTBETHI;
IIPABWJIBHO HCIIOJIB30BaH  all-
rOpUTM OOOCHOBaHMH BO Bpe-
Ms PacCyKIEHUH; HO OTCYyT-
CTBYET JIOTHKA PacCyKICHUM.
Onenka  «Y10BIETBOPUTEIb-
HO» - CTylneHTaMu HMpOJEMOH-
CTPUPOBAHbI IPEATNOIAracMble
OTBETHI;

O HENPABWIBHO HCIIOJIb30BaH
aIrOpUTM  OOOCHOBaHHMH  BO
BpeMsl PACCYXKIECHUH; OTCYyT-
CTBYET JIOTHKA PacCyKICHUM.

NUTATCJIBHBIC  ac- Orenka «HeynosieTBopu-
TIICKThI TCIBHO» - CTYIICHTaMI/I HEC
IIPOJICMOHCTPUPOBAHbI  OTBE-
ThBI.
Hoxnan (moxka- | Pacumpennoe Temaruka mokmna- | Onenka «Omauuno» - Tema
3aTejb KOMIIe- | MUCBbMEHHOE WM | JIOB aKTyaJIbHa, COJICpIKaHUs
TEHIIMU «YMe- | YCTHOE COOOIIeHne COOTBETCTBYET 3asIBJICHHOMN
HHUEY) Ha OCHOBE COBO- TeMe, TeMa MTOJTHOCTBIO
KyITHOCTH  paHee packphITa, MIPOBEJICHO
OMYOJIMKOBAHHBIX paccMOTpeHHe
HCCIIeIOBATEIb- JTUCKYCCHOHHBIX BOMPOCOB TIO
CKHUX, Hay4yHBIX H npobieme, COTIOCTABJICHBI

OIIBITHO-
KOHCTPYKTOPCKHX
paboT wunu paspa-
0OTOK, II0 COOTBET-
CTBYIOILIEH OTpACIN
Hay4HbIX 3HAHUH,
HMEIOIUX  3HAue-
HUE U1 TEOpUU
HayKd U MpaKTHYe-
CKOT0 MpUMeHe-
Hug. [Ipencrasnser
coboii  0000mEén-
HOE HU3JI0KCHHUE
pe3ynbTaTOB  IPO-
BE€ICHHBIX HCCIe-
JOBaHUM,  DKCIIe-
PUMEHTOB U pa3zpa-
OOTOK, W3BECTHBIX
HIUPOKOMY  KpYTY
CHCIINAJIICTOB B
OTpaciu HAay4YHBIX
3HAHUII.

pa3NuYHbIE TOYKHA 3PEHUS II0
paccMaTpuBaeMOMY  BOIPOCY,
S3BIK  W3JI0KEHUS  HaydeH,
coOnroaeTcss JIOTUYHOCTh U
MOCJIEIOBATEIBHOCTD B
U3JI0KEHUU Marepuala,
UCIIOJIb30BaHBI HOBeilIMe
HCTOYHHKHA TI0  Tpolieme,
BBIBOJIOB YETKHE, 0(pOopMIICHHE
paboThI COOTBETCTBYET
MPEIbSIBISIEMBIM
TpeOOBaHUSM.

Ouenka «Xopowo» - Tema
aKTyaJbHa, COJIepKaHUS
COOTBETCTBYET 3asIBIICHHOMN
TeMe, SI3BIK W3JI0KCHUS
Hay4yeH, 3asgBJCHHAas  TeMma
packphITa HEI0CTaTOYHO
TMIOJTHO, OTCYTCTBYIOT
HOBeMIIMe JIUTEpATypPHBIE
UCTOYHUKH TIO TpoOliemMe, MpH
oopMIIeHUH pabOThI UMEIOTCS
HE/I0YETHI.
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OrneHKa

«Y0osnemsopumenvno» -
cojepkaHue paboTbl He B
IIOJIHOM Mepe COOTBETCTBYET

3asBIECHHON TEME, TEMaA
packphITa HEJI0CTaTOYHO
IIOJIHO, HCIIOJIB30BaHO
HEeOOJIBIIIOE KOJIMYECTBO
HayYHBIX HMCTOYHHKOB,
HApylIeHa  JIOTUYHOCTb U
[IOCJIEI0OBATENBLHOCTD B
U3JI0KCHUH MaTepHuajia, IpH

oopMIIeHUH pabOThI UMEIOTCS
HE/I0YETHI.

Ouenka
«Heyoosenemsopumenvrno» -
cojepkaHue  pabOTBI  HE
COOTBETCTBYET 3as1BJICHHOM
TeMe, colepkaHue paboThI
U3JI0KECHO HE HAY4HbIM
CTHJIEM, MaTepHuan W3JI0XKEH
HErpaMoOTHO, 0€3 JIOTHYECKOM

MOCJIEIOBATEIbHOCTH, CCHUIOK
Ha JIuTepaTypHbIe u
HOpPMAaTHBHBIE
HMCTOYHHKHU.
Pacuetnas pa- | CpenctBo mpoBep- | 3agauu Ouenka «Otmuuno» -  Cry-
O6ota (pelieHue | KU BIAJACHUS TPHU- JICHT TIOHUMAEeT METOJHUKY |
3amay) (MOKas3a- | MEHATh  TOJIy4eH- YMEHHUE €€ MPABWIBHO MpUMeE-
TeNb KOMIIETCH- | Hble 3HaHUS 10 3a- HUTb. PereHue KadyecTBEHHO
uun  «Bmage- | panee onpezeneH- odopmiieHHOEe (aKKYpaTHOCTb,
HUEY) HOM METOIMKE s JIOTUYHOCTH ). Hcnoab3oBan
pereHus 3a/1a4 HETPaJAUIMOHHBIA TOAXO0A K
WM  3aJlaHhil 110 PELICHUIO 3aa4u.
MOAYJIIO. Ouenka «Xopomo» - CTyaeHT
MMOHUMAET METOJIUKY U YMEHHE
€e TPaBWIBHO TMPUMEHHTH.
Pemenue KaueCTBEHHO
opopMIieHHOE (aKKYypaTHOCTbD,
JIOTUYHOCTH ).
Ouenka - «YIOBIETBOPUTEIb-
HO». CTy€HT MOHUMAET METO-
UKy ¥ YMEHHE €€ MPaBUIBLHO
MIPUMEHUTb.
Ouenka - «HeynoBnerBopu-
TenbHOY». CTYIEHT HEe peluni
3a7a4H.
CamoctositensH | KonTposnbHOE Kommnekt - OlIEHKA «5» (OTJIMYHO) BBI-
as pabota MEPOIPHUSTHE, LIETb | 3aJaHUN IS CTaBJISIETCS CTYICHTY, €CJIH
(mokazarenb KOTOpPOI'0 COCTOUT CaMOCTOSITEIbHOM | IPABUIIBHO BBIIIOJHECHBI BCC
KOMIIETCHIINU B IMPOMEXYTOYHOM | pabOTHI 3aaHusd |
«YMeHuey) KOHTPOJIE€ 3HAHUI - OLICHKA «4» (XOpOILIO) BBI-
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10 TEMCE.

CTaBISIETCA CTYACHTY, €CIIU
IIPEJICTaBJIEHO PELIEHUE BCEX
3ajjay, BKJIIOUEHHBIX B Pa0OTY;
IIPU 3TOM: a) IIPU BEPHOM X0/
paccyXIeHUI peleHue oT-
JIEJIbHBIX 33]1a4 COJIEP>KUT BbI-
YUCIUTEIbHbBIE OINOKH, IPU-
BE/IINE K HEBEPHOMY OTBETY;
0) MpaBUIILHOE PEIICHUE OJI-
HOM-IIBYX 3aJa4 HE JJOBEIECHO
710 KOHIIA;

- o11eHKa «3» (yIOBJIETBOPU-
TEJIbHO) BBICTaBIISETCS CTY-
JICHTY, €CJIM MPAaBUIIBHO BbI-
nosiHeHo nmpumepHo 30% Bcex
3a/1aHHMN.

- OLICHKA «2» (Hey/10BJIETBOPU-
TEJIbHO) BBICTABIISIETCS CTY-
JICHTY, €CJIM PELICHUE HE OTBE-
4aeT HU OJTHOMY U3 TpeOoBa-
HUM , YKa3aHHBIX BBIILIE.

KoHntpous-
Has pabora

(mokasaTenb
KOMIIETEHITHN
«Bnanenue»)

KoHntposbsHOE
MEPOIIPHUATHE, LIEIIb
KOTOPOIr'0 COCTOUT
B BbISIBJICHUU
YPOBHS 3HaHUH,
YMEHUU U
HaBBIKOB,
c(hOpMHUPOBAHHBIX
IIPU U3Y4EHUU
ONpeAeIeHHON
TEMBI TaHHOUN
JUCIUTUIAHBI

Komriekr
3aaHUN U KOH-
TPOJIBHOU pabOTHI

- O1IeHKa «5» (OTIMYHO) BbI-
CTaBJIAETCS CTYIEHTY, €ClIU
MIPABWJIBHO BBITTOJTHEHBI BCE
3aaHus (000CHOBAHHO TMOITY-
YCH MPaBWIBHBINA OTBET), THOO
JOTYIIIEHbI HE3HAUNTEIbHbBIE
MOTPEITHOCTH (pEIIeHUE 3a/a-
9H B I1€JIOM BEpPHOE, TOJIBKO Ha
MOCJICTHEM dTarle JOMYIIEHbI
BBIYHCTUTENbHBIE OMIMOKH);

- OIIEHKA «4» (XOpOouIO) BbI-
CTaBJIAETCS CTYIEHTY, €ClIU
MIPEACTABJICHO PEIICHHE BCEX
3a/1a4, BKIIFOUEHHBIX B padoTy;
[P 5TOM: a) TIPU BEPHOM XOJIe
pacCyXIeHHI pelieHue oT-
JIENbHBIX 33]1a4 COJICPIKUT BhI-
YHUCITUTEIIBHBIC ONTMOKH, TIPH-
BE/IIINE K HEBEPHOMY OTBETY;
0) MpaBUIILHOE PEIICHUE OJI-
HOM - IBYX 3a7la4 He JOBEICHO
710 KOHIIa ( TPEACTABICHO
npumepHo 80% perieHus 3a-
JIa4m);

- o1ieHKa «3» (yI0BIETBOPH-
TEJIbHO) BBICTABIISIETCS CTY-
JICHTY, €CITH MPABUIBHO BHI-
oJiHeHo npuMepHo 30% Beex
3aJaHuH .

- OIIEHKA «2» (HEYOBIETBOPH-
TEJIHHO) BBICTABIISIETCS CTY-
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JICHTY, €CIT PEIICHNUE HE OTBE-
9JaeT HU OJTHOMY U3 TpeOoBa-
HUIi , YKa3aHHBIX BBIIIIE.

OyeHnounvie cpedcmaa 0Jisi NPOBeOeHUsI NPOMENCYMOUHOU ammecmayuu

3aver (moka3za- | KoHtposbHOE Bompocel k 3ade- | «3aumeno» - OJIHBINA OTBET HA

TeJIb KOMIIETEH- | MEPOIIPUSTHE, Ty BOIIPOC C MPHUBJICUCHUEM JI0-

UK «3HaHKUE») | KOTOPOe MOJTHUTEIIBHOTO Marepuajga |
MIPOBOJIUTCSA o MIPUMEPOB, TMPABUIIbHBIE OTBE-
OKOHYAHHIO Tbl Ha JOIOJHUTEILHBLIE BO-
U3y4YeHUs MPOCHL.
JUCILHIIINHBI B «He 3aumeno» - 3HaHUE BO-
BHJIC, poca Ha YpPOBHE OCHOBHBIX
PEeyCMOTPEHHOM MOHSTHMI
y4€OHBIM IIJIAHOM.

Ok3ameH (moka- | KonTponsHoe Bomnpocsl k OrneHka «omauuHo» Tpearoa-

3aTellb  KOMIIe- | MEpPOTPUSTHE, 9K3aMEHY raer:

TeHIMU  «3Ha- | KOTOpoe — 3HaHHe TOHSATUHHO-

HUE) MIPOBOJIUTCS 10 TEPMHUHOJIOTHYECKOTO  aIl-
OKOHYAHHIO napata JUCHHUIUTUHBL CO-
W3y4YeHUs CTaB U COJIep)KaHUE Hayy-
JTHMCILHIINHBI B HBIX IOHATHH, HX CBsj3eH
BUJIE, MEXy COOOM, UX CUCTEMY;
npeayCMOTPpEHHOM — 3HaHHe TEOpHHM BOIIPOCa,

y4€OHBIM IJIaHOM.

yMEHHUE
npobuemy;

— YMEHHE NPUMEHATh OCHOB-
Hbl€ TIOJIOKEHUS] TEOpUHU
BONPOCA,  AHATUTHYECKOE
U3JI0KEHWE Hay4HbIX Hael
OTEYECTBEHHBIX H  3apy-
OEXHBIX YUEHBIX;

— yYMEHHE COJep)KaTeNbHO U
CTHIIMCTUYCECKHU TpaMOTHO
u3JaraTh CyTh BOIPOCA;

— r1ay0oKoe OHMMaHue, 0CO-
3HaHWE MaTepHaa.

Onenka «xopoutoy» mpenmnosna-

raer:

— 3HaHHE OCHOBHBIX Teope-
TUYECKUX IOJIOKEHUH BO-

aHAJIM3UPOBATh

npoca;
—  yMCcHHE aHAJTM3UPOBATh
U3ydaemble JIUCIUTUIMHOU

SIBIICHUS, (AKThI, ICUCTBUS;
— yMEHHUE COJEpXKaTelIbHO U
CTUJIIMCTUYCCKHU T'paMOTHO
u3narath cyTth Bomnpoca. Ho
MMEET MECTO HEeI0CTaTou-
Hasi TOJIHOTa TO H3Jarae-

58




MOMY BOMPOCY.
Onenka «ydosremeopumens-
HO» TIpEAToJaraeT:

— HETOJHOTY W3II0KECHUS

uHpOpMaLNK;
— ONEepUpOBAHME MOHATHI Ha
OBITOBOM YpOBHE;

— OTCYTCTBHE CBS3M B IIO-
CTPOCHUU OTBETA,

— HEyYMEHHE BBIJICIHUTH TJIaB-
HOE;

— OTCYTCTBHUE BBIBOJIOB.
Onenka «Hey0081emeopu-
meiibHOo» TIPEANOaraeT:

— HE3HaHUue MOHSTUHHOTO

anmnapara;

— HE3HAHWE METOAOJIOTHYE-

CKHX OCHOB NIPOOJIEMBI;

— HE3HAaHHE TEOpPUU U HCTO-

pHH BOIIPOCA;

- OTCYTCTBHE YMEHHUs aHAJIH-

3UpOBaTh Y4eOHBIIl MaTepHuall.

1.3. TunoBbie KOHTPOJIbHBbIE 321aHU, HE00X0AMMBbIe /1151 OLleHKHU 3HAHMI, YMEHMI,
HABBIKOB M (WJIH) ONBITA 1eATEIbHOCTH, XAPAKTEPU3YIOLIUX 3TaNbl (POPMUPOBAHUS
KOMIIETEHIIUI B Ipolecce 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbl

Ipomesrcymounan ammecmayusn

Bomnpocs k 3x3ameny (1 cemecTp)

MHOK€eCTBO IEMCTBUTEIBHBIX YHACEIL.

Moaynb IEUCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA.

Merton maremaTnueckoil uHAyKunu. HepaBencto bepnysu.

Pacumpennas uncnosas npsmasi.

OrpaHu4eHHbIE U HEOTPaHUUEHHBIE MHOKECTBA Ha YHCIOBOM OCH.

I'panu uncnoBoro MHOXecTBa. CyliecTBOBaHHE KOHEUHOM BepxHeW (HMKHEH) rpa-

HU OTPAaHUYEHHOTO CBEPXY (CHU3Y) HEMYCTOI'0 MHOKECTBA.

Teopema Kantopa o BIOXKEHHBIX OTpE3Kax.

8. @ynknusa. CriocoOs! 3axanus Gyakmun. ['paduk GyHkmm. Apudmerndeckue orme-
paruu Hag GyHKIUAMU. CykeHue QyHKIIHH.

9. CnoxHnas pyakmus. O6patumast U oOpaTHast (yHKIIHH.

10. YucnoBast moCiea0BaTeIbHOCTD.

11. Ipocreiimue cBoiicTBa QyHKIUU (YETHOCTh U HEYETHOCTb, OTPAHUYEHHOCTh U He-
OTrpaHUYEHHOCTh, IEPUOINYHOCTh, MOHOTOHHOCTB).

12. OxpecTHOCTh TOYKH HA PACIIMPEHHON YUCIIOBOU MIPSMOIA.

13. Ilpenen GpyHKIUHU B TOUKE.

14. TIpenen mocnenoBaTENbHOCTH.

15. TIpenen nocrosHHON QyHKIMHU, QyHKIUH Y = X .

ook wnE

~
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16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.

51.
52.
53.

Noakown

[penen GyHkuu ) = SINX B KOHEYHOUN TOUKE U HA GECKOHEUHOCTH.

[TepBriii 3amMeydaTenbHbIN IpEae.

Teopema 00 eAMHCTBEHHOCTH Ipeea.

JlokanbHas OrpaHUYEHHOCTh (PYHKIIUH, UMEIOIIEH KOHEUHBIH Mpeen.
BbeckoneuHo mainbie QyHKIHH.

IIpenen cymmel, IPOU3BENEHUS U YaCTHOTO.

[Ipenen cnoxxHON QYHKITHH.

[IpenenbHblii MEpexo]] B HEPABEHCTBA

OaHOCTOPOHHUE NIPENIEIBI.

CpaBHeHHEe 0ECKOHEYHO MAJIbIX.

[Ipenen MOHOTOHHOM MTOCJIEN0BATENBHOCTH.

Yuco e.

Bropoii 3amedaTesbHbIi Ipeaei.

HenpepbIBHOCTh PYHKIIMM B TOUKE U HA MHOXECTBE.

Krnaccudukanus Touek pa3pbia.

Apudmernueckue onepanuy HajJ HEIPepbIBHBIMU (PYHKLUSAMHU.
HenpepbIBHOCTD CI0XKHON (QYHKITUH.

Touku pa3pbiBa MOHOTOHHOM (PYHKIIHH.

Teopema Ko o mpoMexxyTOYHOM 3HAYSCHUH HEMPEPHIBHON (QYHKIINH.
HenpeprsiBHOCTS 00paTHOM (YHKIIHH.

IlepBas Teopema Beliepmrpacca.

Bropas Teopema Beitepiirpacca.

[TpousBoaHas u nuddepeHmal.

MexaHnuecKuil 1 reOMEeTpUUECKUIl CMBICI TPOU3BOJHOM U JU(depeHnmaa.
HenpeppiBHOCTH A depeHnpyeMoit GyHKIIUH.

JuddepenurpoBanue cyMMbl, TPOU3BEACHUS, YACTHOTO.

[TpousBoaHas u nuddepeHman cioxXHONH QyHKIUH.

[TpousBoHas 06paTHOI PyHKIMH.

[Tpon3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (PYHKIIHH.

[TpousBonHble U AU(GepeHIHaTbl BEICIINX MOPAAKOB. MeXaHUYECKHI CMBICI BTO-
pO# IPOU3BOTHOM.

[Tapamerpudeckuii 3a1aHHbIe GYHKIUHU U UX TPOU3BOJIHBIE.

Teopemsr @epma u Posus.

Teopems! Jlarpanka u Komn.

[Tpu3Haky NOCTOSTHCTBA U MOHOTOHHOCTH (DYHKIIMM Ha IPOMEXKYTKE.
Okcrpemymbl. Heobxonumoe ycnoBue s3kcTpemyma. JlocraTouHble yCIoBHs dKCTpe-
MyMa.

AcumnTotsl rpaduka GyHKIHU.

Brimykiibie v BoruyTbie pyHkiuu. Touku nepernba rpapuka GyHKIUN.
[TonHOe HccnenoBanne GyHKIUN U TOCTpoeHHE e€ rpaduka.

Bomnpocs! k 3auéty (2 cemecrtp)

[TepBooOpasHas GyHKIUS U €€ CBOMCTBA. M HEOMPEACTECHHBIM UHTETpall K UX CBOM-
CTBa.

Heonpenenénnsplii ”HTErpall U €ro OCHOBHBIE CBOMCTBA.

Merton nonBeaeHUs Mo 3HaK AuddepeHimana.

NHTerpupoBanmne 3aMeHON TEPEMEHHOM.

WHTerpupoBaHue 1o 4acTsm.

BpIBOT HEKOTOPBIX TAOJUYHBIX HHTETPAJIOB.

Tabnuia HeonpeIeIeHHBIX HHTETPAIOB U X TPUMEHEHUSI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
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WNuTterpupoBanue QyHKIHA, COAepKAIIMNX KBaAPATHBIN TPEXUIICH.
HNHTerpupoBanue NpoCTEHIINX APOOECH.

CBeneHre palMoHAIBHON JpoOu K IPOCTEHIINM.

HNHTerpupoBanue NpaBWIbHBIX IpoOei. OOImuii cirydaid.
WHTerpupoBaHie HEKOTOPHIX UPPALMOHATIBHBIX (YHKINH.
HuTerpupoBanue HEKOTOPBIX TPUTOHOMETPUUECKHUX (QYHKITUH.
HavanbHble IOHATHS O YUCIIOBBIX psAax.

HeoOxoaumplii mpu3HaK CXOAMMOCTH YUCIOBOIO Psijia U €ro CIEACTBHUSL.
ITonoxurenpHble yncaoBele psaasl. [Ipu3Haku cpaBHEHHS.
[TonoxuTenbHbIe yncaoBbie psaabl. [Ipusnak Jamambepa.
ITonoxurensHelie ynciossle psaasl. [Ipuznak Komm.

[Tpou3BoabHBIE YHCIOBBIE Psibl. AOCOIOTHAS U YCIOBHAS CXOJUMOCTH.
[Tpu3nak JleiiOHuUIA 1715 3HAKONIEPEMEHHBIX PSIJIOB.

[Tpusnak AGens.

Omnpenenénublii uuTerpan Pumana.

®opmyna Herotona-JleitOnuma.

CaolicTBa onpeaenéHHOro HHTerpaia.

3ameHa IepeMEHHOr0 B ONPEeIEHHOM UHTETpae.

WHTerpupoBaHue 110 4acTsIM B ONPEAEICHHOM HUHTETpaJIe.
OmnpenenéHHbIe UHTETPAJIbl OT YETHBIX U HEYETHBIX (QYHKIUH.
HecoOcTBeHHBII HHTErpa NEPBOro pojia U NPU3HAKU UX CXOAUMOCTH.
HecoOcTBeHHBII HHTErpasl BTOPOTO poja U MPU3HAKU UX CXOJUMOCTH.
WHuTerpanbHblil NPU3HAK CXOJIUMOCTH MOJIOXKUTEIbHBIX YHUCIOBBIX PSI0B.
Brruncnenue miuomaan miockoi GUryps.

Brruucnenue mon@aan KpUBOJIMHENHOTO CEKTOPA.

Beruucnenune o0bema Tena BpalieHusl.

Brrunciienue qymHa 1yru KpuBOU.

OOt anropuT™M NpUMEHEHUs ONpPEeAEIEHHOTO MHTErpaa B pEeIIeHUH T'e€OMETpH-
YECKMX 3a/1a4.

Brruncnenue niuomaay NoBEpXHOCTH TEJA BPAILEHNUS.

Brruncnenne koopMHaT HEHTPA TSHKECTH.

BrruncieHre MOMEHTOB HHEPIIMH.

Boruncnenue paboThl IepeMEHHON CHIIBI.

OO0t anropuT™M NPUMEHEHUS ONPENeNEHHOIO UHTErpaa B pelieHUH (PU3NYECKUX
3a/1a4.

Bonpocs k 3a4éty (3 cemecTp)

JleiicTBuTenbHass (QYHKIMS HECKOJIBbKUX JEHCTBUTEIBHBIX MepeMeHHbIX. O0macTb
oTpesieNieHus 1 MHOXeCcTBO e€ 3HaueHui. ['paduk (yHKIMU IBYX NEpEMEHHBIX B
KOOPJAMHATHOM IpocTpaHcTBe OXyz.

[Ipenen u HEMPEPBIBHOCTS.

Jluauu ypoBHS GYHKIUU IBYX [I€PEMEHHBIX.

YacTHble IPOU3BOIHBIE.

Huddepenuupyemoctb u auddepeHnnan AeUCTBUTENbHON (YHKIIMH HECKOJIbKUX
NIEPEMEHHBIX.

HocraTouHoe ycnoBue nuddepeHupyeMocTu.

KacarenbHast II0CKOCTb.

HuddepenurpoBanue cI0XHON QyHKIHH.

HNuBapuantroCcTh hopMmbl nuddepeHimana.

[TpousBoanas no HanpasieHuto. ['paaueHT QyHKIUM.
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11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CymectBoBanue u auddepeHunpyeMoCcTb HeIBHOM (DYHKITHH.

YacTHbIE IPOU3BOAHBIE BHICIIMX NOPSAAKOB. PaBEHCTBO CMEIIAHHBIX TPOU3BOIHBIX.
JuddepeHnnanst BICIINAX MOPSAIKOB.

®dopmymna Tetinopa mist GyHKIIUK IBYX TEPEMEHHBIX.

OKCTpeMyMbl (PYHKIIUU HECKOJIBKUX TTEPEMEHHBIX.

JlokasbHbIi S3KCTpeMyM (DYHKIMU JABYX [IEPEMEHHBIX.

Kputnueckast v cranimoHapHasi TOYKH (QYHKIIUH JIBYX IEPEMEHHBIX.

Heo6xoauMoe yciaoBue CyIIECTBOBaHHS TOYKHU JIOKAJIBHOTO AKCTpeMyMa (YHKLIUHU
JIBYX IIEPEMEHHBIX.

JlocTaTouHble YCIOBUS HAJIMUUS JIOKAJIBHOTO SKCTpeMyMa (YHKLUU JIBYX IEPEMEH-
HBIX.

HauOosnbiiee n HaumeHblee 3Ha4YeHNUs (QYHKIHH.

VY CI0BHBIN KCTPEMYM.

@Oynkuus Jlarpanxka. MccnenoBanue (yHKIMN MHOTHX IEPEMEHHBIX Ha YCIOBHBIN
KCTPEMYM.

Onpenenenne ABOMHOIO MHTErpala U €r0 FEOMETPUYECKUNA CMBICIL.

CBoiicTBa IBOMHOTO HHTETpAJIA.

Brruncnenue 1BOMHOrO HHTErpana B JEKapTOBBIX KOOpAUHATAX.

3aMeHa [IepeMEHHbIX B IBOMHOM UHTerpaiie. Beiuncnenue sikobuana.

JIBOMHOM MHTErpail B MOJISAPHBIX KOOPAUHATAX.

Onpenenenre TpPORHOrO UHTErpaia.

Cy1ecTBoBaHNE TPOMHOIO UHTETPAJIa U €T0 CBOMCTBA.

3aMeHa [IepeMEHHbIX B TPOMHOM MHTerpasie. Boruncinenue sskodnaxa.

Brruncnenue TpoHOro MHTErpajia B 1€KapTOBBIX KOOPAMHATAX.

TpoliHOM MHTErpan B MWIMHAPUYECKUX KOOPINHATAX.

Tpoiinoii unTerpan B chepuyeckux KOOpAuHaTax.

Brruucnenune o0bEMOB TeN ¢ MOMOIIBIO JBOWHOTO HHTErpaa.

Brruucienue 06EMOB Tell C TOMOIIBIO TPOHHOT'O MHTErpaa.

[momaae rmaakoi MOBEPXHOCTH.

Bonpocs! k 3k3ameny (4 cemecTp)

YucnoBou psg U €ero CyMma.

Crno’xeHue YnciIoBbIX PS/IOB.

YMHOXEHUE Psiia Ha YUCIIO.

Heo6xoauMbrit mpu3HaK CXOAMMOCTH.

I'apmoOHHYECKOro psifia ¥ €ro pacXogUMOCTb.

Kpurepnit Komu cxoqumMocTH 4uciaoBOro psa.

Kpurepuii cxoqumocTy psjia ¢ MOoJI0KUTEIbHBIMHA WIEHAMH.

[Ipu3Haky cpaBHEHUS PSAOOB C MOJOKUTEIBHBIMU YWICHAMH.

[Tpusnak [lanambepa cXOAMMOCTHU psJia ¢ MOJOKHUTEIbHBIMHU YICHAMH.
[Tpu3nak Komm cxoquMocTH psia ¢ IOJI0KUTEIbHBIMA YICHAMM.
NuTerpanbubiil npu3Hak Koy cXoauMOCTH psAOB € OJOKUTENBHBIMU YJIEHAMH.
3nakonepemMeHHbIe psibl. [Ipu3nak JleiiOnuna.

AOCOIOTHO U YCIOBHO CXOJISIIUECS PSIIbI.

Teopema [upuxie.

Teopema Pumana.

[Tpuznak AGens.

OyHKIIMOHAIBHBIE TOCTIEI0BATEIBHOCTH U psAbl. O0IACTh UX CXOIUMOCTH.
PaBHOMEpHas cX0AMMOCTb (DYHKIIMOHAIBHOM IOCIIEA0BATENIbHOCTH
PaBHOMEpHAs cXOAMMOCTD (DYHKIIHOHAJILHOTO PsIIa.

[Tpusnak Beiiepmrpacca.
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21. TIpenen paBHOMEPHO CXOJSIIEHCS MOCIEeI0BATEILHOCTH HETIPEPHIBHBIX (DYHKITUH.
22. Cymma paBHOMEPHO cXOAserocs (yHKIIMOHAIBHOTO PAA.

23. NnTerpupoBanue (yHKIIMOHATIBHBIX ITOCIIECIOBATEIEHOCTEH.

24. VlaterpupoBanue GyHKIIMOHATBHBIX PSIOB.

25. ludpdepennupoanne GyHKIIMOHAIBHBIX MOCIEI0BATEIHHOCTEH.
26. MuddepennupoBanne GpyHKIIMOHATBHBIX PSIIOB.

27. Creniennsbie psiapl. OCHOBHBIE MOHATHUS. [IpuMepsl.

28. Teopema Abers.

29. Papnyc u MHTEpBaJl CXOJIUMOCTH CTETIEHHOTO Psijia.

30. PaBHOMEpHAs CXOUMOCTb CTEIIEHHOTO Psija.

31. UnTerpupoBaHue CTETICHHBIX PSIOB.

32. lupdepenupoBanme CTEIICHHBIX PSIOB.

33. ®opmyna u psan Tetinopa. Psim Maknopena.

34. Teopema 0 IpeCTaBICHUH OCTATOYHOTO ujieHa psna Teiinopa.
35. Pa3nokenue 3JeMeHTapHbIX (QYHKIIUI B CTETICHHOW PSI.

36. Pasnoxenue Gpynkimu € B pag Makiopesa.
37. Paznoxenue ¢pyukuu COS X B psin MakiopeHa.

38. Pasnoxenue ¢pyaxuun SIN X B psag Maknopena.

39. bBuHOMUABHEIH psiI.
40. [TpumeHeHrEe OMHOMHAIBHOTO Psijia K JOKAa3aTelIbCTBY HPPAIIMOHAIBHOCTH KOPHS

Y1+t" (n>2,0<t<).

41. bBunomMuanbHBINA psa U ocaeaHs st Teopema Depma.

42. 3anaua paznoxeHus QyHKIMU B TPUTOHOMETPUIECKUN P
43. OproroHanbHas cucTeMa (QyHKIUH.

44. Tpuronometrpudeckuii psajx Oypee.

45. Paznoxenue B psa @ypbe nepruoanuecKoil PyHKIUHU.

46. Paznoxenue B psag Pypbe Henepruoandeckoil pyHKIum.

47. Paznoxenue B psag Oypre 4ETHON QYHKLINU.

48. Paznoxenue B pag Pypbe HEUETHOM DYHKIMH.

49. CroiictBa ko3¢ dunreHToB psga Dypee.

50. CxogumocTs psinia Pypre B TOUKe.

Texkymmi KOHTPOJIb
Cemectpsbl 1-4

1. Bonpocsl K onpocy

1. HaiiTe onpeneneHus mepeceueHust, 00beTMHEHHS 1 Pa3HOCTH MHOYKECTB.
2. Ilepeuncnute OCHOBHbIE CBOWCTBA JIEHCTBHS HAJl MHOKECTBAMHU.

3. laiite onpeaeneHue QyHKIUH.

4. Ilepeuncnure OCHOBHBIE CBOMCTBA Mpeiena.

5. Jlaiite onpenenenue npenena GyHKIMHA B TOUKE.

6. [lepeuncimTe OCHOBHBIE CBOMCTBA Mpe/iena (yHKIIMA B TOUKE.

7. JlaiiTe onpeneneHne HEMpepbIBHOCTU (PYHKIIMU B TOUKE U HA MHOXKECTBE.
8. IlepeunciuTe TOKaTbHBIE CBONCTBA HEMPEPHIBHBIX (DYHKITHIA.

9. Ilepeuncnute riodanbHBIE CBOMCTBA HEIPEPHIBHBIX ()YHKITHIA.

10. Jlatite onpenenenue mpou3BoaHOM U qudpepennrana GyHKIN B TOUKE.
11. Tlepeuncaute OCHOBHBIE CBOMCTBA MMPOU3BOIHOM.

12. JlaiiTe onpeneneHrne HEONPEIeAEHHOTO HHTETpaa.

13. MaiiTe onpeaeneHne onpenenéHHOro HHTErpaia.
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14. [laiiTe onpenesneHne YucIoBOro psijia ¥ €ro CyMMBI.

15. JlaiiTe onpeneneHrne NepBOOOpPa3HOM.

16. CkonbKoO CymiecTByeT NepBOOOPa3HbIX IS TaHHOH QpyHKIUU?

17. TaiiTe onpeaeneHre HeonpeaeaéHHOIO HHTerpaa.

18. Kornma u mouemMmy MOKHO BBIHOCHTH (BHOCHTB) 32 3HAK MHTErpasia MOCTOSIHHYIO (yHK-
AI0?

19. Kora 1 moyemy MHTETpajl OT CYMMBI PaBEH CyMMe HHTETpaioB?

20. Yto o3Ha4aeT TMHEHHOCTh HEONPeIeIEHHOTO HHTEeTpaia?

21. B uéMm cocTouT METO/1 MOABEICHUS TI0]1 3HAK UHTEerpana?

22. B 4uéM cocTOUT METO IMOACTAHOBKI?

23. B 4ém cocTouT METO 1O YacTsim?

24. [laiiTe onpe/iesieHHe HeopeeIEHHOI0 HHTerpaa.

25. CopmynupyiiTe JOCTaTOUHBIEC YCIOBUS CYIIECTBOBaHUS HHTErpaita Pumana.

26. Ilo kakoit (opMyse BBIUUCIAETCS ONpPENesIEHHBIA HHTErpajl, ecill U3BECTHO MEepBOOO-
pa3Has MoAbIHTErpajIbHON PpyHKIMU?

27. Jlalite onpenenenust pyHKIUHA MHOTUX ITEPEMEHHBIX.

28. Yto Takoe 001acTh OMpEaeIICHUS] 1 MHOXKECTBO 3HAUCHHUH (DYHKIIMU ABYX EPEMEHHBIX?

29. JlaiiTe reOMeTpUYECKYI0 UHTEPIPETALNIO (YHKIIUU ABYX NEPEMEHHBIX.

30. [aiire onpenenenue npeena GyHKINUN IBYX EPEMEHHBIX.

31. [laiite onpenesneHue HENPEPHIBHOCTU (QYHKIUH JIBYX ITEPEMEHHBIX.

32. Uto Takoe 4acTHOE MPHpPAIICHHUE W TOJIHOE MpHUpalieHue QyHKIINH IBYX U TPEX Iepe-
MEHHBIX?

33. [laiite ompeeneHue YacTHOM MPOU3BOIHOM MEPBOTO MOPSIKA.

34. Jlaiite onpeesieHue YacTHOW MPOU3BOIHONM BTOPOIO MOpsAKa.

35. [aiite onpenenenue qudhepeHIpyeMocT! GYHKIUU IBYX TIEPEMEHHBIX B TOUKE.

36. Uro Takoe yacTHbIN auddepenunan n noaHsiil nuddepenman GyHKIUNA ABYX U TPEX
NepPEMEHHBIX?

37. [laiite onpeneneHne KpUTUUECKONW TOUKH (PYHKIIUH JBYX ITEPEMEHHBIX.

38. [aiite ompeneneHne CTallMOHAPHON TOYKH (DYHKITH JBYX ITEPEMEHHBIX.

39. [laiite onpeneneHne KpUTHUECKOW TOUKU (PYHKLIUH JIBYX EPEMEHHBIX.

40. ChopmynupyiTe HEOOXOIUMOE YCIOBHE CYIIECTBOBAHUS TOYKHU JIOKATHHOTO 3KCTPEMY-
Ma (pyHKIIUH IBYX MEPEMEHHBIX.

41. ChopmynupyiTe TOCTATOUYHBIE YCIOBUS HAJIMYWS JIOKATBHOTO SKCTpeMyMa (DyHKITUU
JIBYX T€PEMEHHBIX.

42. YTo Takoe YCIOBHBIN 3KCTpeMyM (pyHKIHH?

43. Kak cocraBnsiercs ¢pynkuus Jlarpanxa?

44. Yto Takoe MHOXUTeNb Jlarpanxka?

45. YeM oTiMyaeTcsl yCIOBHBINA AKCTPEMYM OT 0€3yCIIOBHOTO 3KCTpemMyma?

46. JlaliTe onpeesicHIE TBOMHOTO HHTETpaIa.

47. JlaiiTe onpeesieHue TPOHHOIO HHTErpaa.

48. Urto Takoe skoOMaH mpeoOpa3oBaHus?

49. JlaiiTe ornpeeneHue YUCIOBOTO psja.

50. [latiTe onpenenenre QyHKIIMOHAIBHOM ITOCIICIOBATEIILHOCTH.

51. Maiite onpeneneHue (PyHKIMOHAIBLHOTO Psila.

52. laiiTe onpeienieHre paaiyca 1 MHTEpBaJIa CXOAUMOCTH CTENIEHHOTO Psijia.

53. Yro Takoe psn Teiinopa?

54. Kakue ¢yHKIIUM pasnararotcs B psaj Teinopa?

55. Yo Takoe opToroHanbHas cucremMa QyHKIHi?

56. IIpuBeauTe OPTOTOHATBHON CUCTEMBI (D YHKITHIA.

57. Yto Takoe psag ypoe?

58. Kakue ¢pyakuun pasznaratorcs B psag Oypee?
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2. TemaTnka Q10KJIA10B

. Knaccor pynxmmii.

. O6paTHbIC PYHKITUH.

. UncnoBble NOCIE10BaTENBHOCTH.

. [Ipenen yncaoBoO MOCIEA0BATENBHOCTH.

. [lpenen pynkmmm.

. HenpepriBHBIE U pa3pbiBHBIC (HYHKITUH.

. [IpousBoHas (YHKIIUM B €€ CBOMCTBA

. HeonpeneneHHslil 1 onpenesieHHbIN HHTErpal.

. HenpepbIBHOCTD (PyHKITNH JBYX MEPEMEHHBIX

. YacTHblii 1 onHbli quddepeHnnan QyHKIUHA IBYX U TPEX MePEMEHHbIX.
. OKcTpeMyM (DyHKITHH.

. YcnoBHbIil okctpemyMm pynkunu. Oynkuus Jlarpamxka.
. @YHKIIMOHAJIbHBIE TIOCIIEI0BATEIBHOCTH.

. Pannyc u maTEpBaN CXOAMMOCTHU CTENIEHHOIO psija.

. Papn Teinopa.

. OpToronanbHas cucteMa (yHKIIHA.

. Psan @ypee.

O 00 1N DN K~ W~

— e e e e
NN DN B W= O

3agaun

Cemectpsl 1-4

Pacuérnas padora Nel

2

. n“+2

1. I[OKEBELTI:, YTO IMOCIICA0BATCIIbHOCTH {xn} NMECT KOHCUHBIN npenen Xn = 7 .
3n° -1

2. a) Z[OKa3aTL, HOJ'ILSYSICB OHpeI[eJ'IeHI/IeM npenena IIOCJICA0BATCIBbHOCTH,
. 4n
lim =2.
n>o 2041

Haiitn N,, eciu & =0,01.
0) Jlokazare, monp3ysch onpeneneHneM npeaena QyHKIuu, 9To Iim1 (2x* +x) =3.
X—

3. BeuncauTh npeaensl:

5 2 H
fim X =39 6y him X224y im Sxetg(3%)., 1) fim SN X COSX
x> 2X° 4+ 2X° +5 x>2 \J2X — 2 x->0 H% 1-t9°x

Jn2+1++/n

Pacuétnas padora Ne2

Breraucnuts HHTErpabl:

X=5 2"
1. jmdx 4, fl_4XdX.

1-3/x
Z.IfJE;de. 5.[ X dx

cos? x
3 Icos“Zxdx,
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Pacuérnas padora Ne3

. . X
7. HaiiT 9acTHBIC MPOM3BOHBIC IEPBOTO M BTOPOTrO MOPSAKA GYHKIHH 7 — sin > cos>. .

y X
8. Haiitu Z u % ecin z =In(e* + ¢’ ), e y = x?

036 dr
9. Haiitn é, ecmu x° +y® +2z2 —2xz=1.

&

10. Hanmcath ypaBHEHHE KacaTeNbHOM TUIOCKOCTH H HOPMaJIM K OBEPXHOCTH Z = X~ + y~
B Touke M(-1;2;5).

11. HicenenoBath Ha SKCTpeMyM QyHKIMIO z = (2x° + y* )e_(xz 0,

12. Haiftu pa3Mepsl NpsIMOYTOJBHOTO MapajieNenuneaa HanOonpero oobéMa, eciu Iio-

a/ib ero 60KOBOI MOBEPXHOCTH paBHa S.

Pacuérnas paGora Ne4

1. HpI/IMeHHH IMPHU3HAK CpaBHCHI/IH, HCCIICAOBATH HA CXOAMMOCTb JAHHBIC PAJIbI

1) , 2)
Z T (n+ 1)2n Z 2N — \/_
2 HpI/IMeHHH IIPHU3HAK I[anaM6epa, HCCIICOOBATH HA CXOAUMOCTD JAHHBIC PAIbI
Jn+1 2
1) , 2)
Z ! Z n +1
3. HpI/IMCHflfl HpI/I3HaK KOHH/I, HCCJICOAOBATh HA CXOANUMOCTHb JAHHBIC p?[)II)I
= n+1, = 4"(n+2)
n ! 2) Z n '

4. HpI/IMeHHH I/IHTeraJ'ILHHﬁ IMMPU3HAK, UCCIICAO0BATh HA CXOAUMOCTb JaHHBIC PAJIbI

)ZZn +1 )ZSn +1

5. I[aHHBIe pAABI UCCIIEAOBATH HA a6COJ'IIOTHy}O " YCIIOBHYIO CXOUMOCTDb

1) z< 1)" ”*11; 2) i(—l)“ﬂ%%l

CxeMa cOOTBeTCTBHS THIIOBBIX KOHTPOJILHBIX 32JaHUIl ¥ OLICHHBAEMbIX 3HAHMH,
YMEHHUIi, HABBIKOB U (MJIH) ONbITA AEATEIbHOCTH, XapAKTEPHU3YOIIHMX ITANbI
¢dopMupoBaHus KOMIIETEHUHH

dopMupyemasi KOMIETEHIIHS

[Toka3zarenu chopMUpOBaHHO-

CTH KOMIICTCHIIN HUsA

Tumnosele KOHTPOJIBHLIC 3a1a-

VYK-1. Cnocoben ocymectiats | YK-1.1 Bomnpocsl k 3auery
MOuCK, Kputudeckuid aHaym3 u | [1IK - 1.1. Bomnpock! k 3x3aMeny
CHHTe3 MH(pOpMAIMK, MpUMe- Bomnpocs! k onpocy
HATHh CHCTEMHBIM TOIXON JUIs

peuieHus NoCTaBlIeHHbIX 3ana4. | YK-1.2 Bormpocs! k 3auery
IIK-1. Crocoben ocBamBath u | ITK - 1.2, Bormpocs! k 3k3ameny

UCIOJIb30BAaTh  TEOPETUUYECKUE
3HAHUS U MPAKTUYCCKUE YMCHHUS
Y HABBIKU B TIpeaMETHOW oO0ma-

Temaruka qokIaI0B
KoMmmekT 3amannii 11 caMo-
CTOSITEIILHOI paboThI
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CTH TIpH pemieHuu mpodeccuo-
HAaJIBHBIX 3a/1a4.

VK-1.3
IIK - 1.3.

Bomnpocs! k 3auety

Bormpocs! k 3k3aMeny
3amaun

Kommnekr 3agannii 1ist KOH-
TPOJBHOU PabOTHI
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