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1 eap AUCHUNJIMHBI

Ilenvro uzyuenusn Ooucyunaunsl SIBISETCS OBJIAJECHUE CTYJEHTAMU METOJIAMHM
nudpepeHInaTbHOTO U HHTETPATBHOTO UCUYHCIICHUS B 00bEME, HEOOXOIUMOM JIJISt
M3YUYCHHUS BCEX MOCIIECYIONINX KYPCOB, UCIIOIB3YIOIINX alnapaT HENpephIBHOW Ma-
TEMaTHUKH.

B xone n3yuenus quciuIuInHbl Oynet chopMupoBaHa KOMIIETEHITUS:

IIK-1 (CnocoGeHn ocBaMBaTh M MCIOJb30BATH TEOPeTHYECKHE 3HAHUA H
NPaKTHYeCKHe YMEHNsI 1 HABBIKHM B NMpeJIMeTHOM 001acTH o npoduiaio '"Ma-
TeMaTHKA' NpPH pelneHny NpodeccnoHaANbHBIX 3a1a4).

1.1 ®opmupyembie KOMIIETEHIIMA

Tabnuna 1 - @opMupyembie TUCHUTIIIMHON KOMIIETSHIINH

HammenoBanwne Buga HanmenoBanue Konm n HazBaHME KOMIICTCHITUN
KOMIIETCHITUH KaTeropuu (TpyIIbl)
KOMIICTCHITHAM
npodeccuoHanbHbIe IIK-1 (CnocobeHn ocBauBaTh M UC-
KOMITCTCHIUU M0JIb30BaTh TEOPETHUECKUE 3HAHUS U

MPAaKTUYECKUE YMEHHS U HaBBIKU B
peIMETHOW o0yacTu 1Mo MpoduiTo
"Marematuka" MpU PEHIEHUH Mpo-
(heccuoHaTBHBIX 3a7a4).

1.2 UaaukaTopbl JOCTUKEHUST KOMIIETEHIMH

Tabmuma 2 — UHauKaTopsl JOCTHKEHUS KOMIIETSHIINHN, (POpMHUPYEMbIC T CIIUILIH-
HOU

Kon u Ha3zBanue

I/IHI[I/IKaTOpI)I JOCTHIKC-

JIMCUUTUTMHBL U IPAKTHKH, (GOpMUpPYIO-

KOMIICTCHIIN U HHUA KOMIICTCHIIUH I10 e KOMIICTCHIIUIO OIIOIT

OITOIT
IIK-1 Cnocoben ocsam- | [IK-1.1 3maer ctpykrypy, | KKM.07.01.01  JluneitHas anreOpa u anreOpau-
BaTb ¥ MCIIOIb30BATh TeO- | COCTAB M JUAAKTHYECKHE | YECKHE CTPYKTYpHI
peTHUecKHe 3HAHUS W eAMHUIIBI TpeaMeTHo ooma- | KIM.07.01.02  T'eometpus
NpAKTHUCCKHE YMEHHS W ctu "Marematuka" (mpemno- | KKM.07.01.03  MaremaTtndeckuii aHamu3

. | maBaemoro mpeamera) K.M.07.01.04  Teopwus uucen

HABBIKM B HPEAMCTHOM | 1Tye 17 Vmeer ocymiectB- | KM.07.01.05  AnreGpa MHOTOUYJICHOB
o0mactu 1Mo MPODHUIO | jgrp, oT60p yue6HOTO comep- | K.M.07.01.06  DieMeHTapHas MaTeMaTHKa
"Marematnka" mpu pe- | xanus npeametHoi o6nactu | K.M.07.01.07  JluckpeTHas MaTeMaTHKa
wennn npodeccuonans- | "Matemaruka” mis ero pea- | KM.07.01.08  Teopus usobpaxeHuit
HBIX 3a/1a4. nu3anuy B paznmuunbix ¢op- | KKM.07.01.09  MaremaTtndeckas Joruka

Max oOyueHus B cootBer- | KKM.07.01.10  Teopus BeposiTHOCTEH U MaTe-

CTBUM C TPEeOOBAaHMSAMH | MaTW4ecKasi CTATUCTHKA

dI'oC 00 KM.07.01.11 OneHnBaHne ¥ MOHUTOPHHT 00-

IIK-1.3 JlemoHCTpUpYyET
yMEHHE pa3palaThIBaTh IO

pa30BaTeNbHBIX PE3yIHTaTOB 00YUYAIOMIErocs 1Mo
MaTeMaTHKe




Kon u HasBanue

HNupukaropel noctrxe-

JIMCUMTUIMHBL U IPAKTHKH, (GOpMUpPYIO-

KOMIIETEHIINHU HUS KOMIIETEHIIUHU I10 e kommerenmnuo OITOI]
OIIOII
npeaMmetHoi obnactu "Ma- | KKM.07.01.12 Maremartuka B HCTOPUUECKOM
Tematuka' pa3jMYHbBIC | pA3BUTHH
¢dopmbr yuebnbix 3ansatuii, | KM.07.01.13  YucneHHbIC METOIBI
npuMeHsaTh Meronsl, mpu- | KKM.07.01.14  Maremarnueckue MeTo 16 00pa-
eMBl M TEXHOJIOTHH 00yd4e- | OOTKH pe3yNbTaTOB HayUHBIX HCCIICIOBAHIHA
HUS, B TOM gucie napopma- | K.M.07.02 Metoarka o0ydeHHS IO TIPO-
UOHHBIE ¢wmmo "MaTtemaTtuka"
KM.07.05(Y) TexHonorudeckas mpaKTHKa.
CranmapThl MAaTEMaTHIECKOW MOATOTOBKU
IIKOJHHUKOB
K.M.07.06 AKkTyanbHbIe POOIJIEMBI 00yUe-

THKC

HHUA MAaTCMATHUKC
K.M.07.J1B.01.01
,HapCTBeHHOfI PITOFOBOI7[ aTrTrecraluu 1nmo Mmarema-

KM.07.1B.01.02
THUBHBIX 3a/]1a4 INIAHUMETPUHI
K.M.09 Ilpaktuka

KM.09.02(IT) INemarormyeckas mpaktuka. Oc-
HOBHasl [IKOJIa
K.M.09.03(IT) Ilemarormyeckast MpaKTHKA.

Crapiias mkosua
K.M.09.04(ITx) IIpenmuriomMHasi mpakTUKa
K.M.10 TocyaapcTBeHHast HTOrOBast aTTECTAIINS

KM.10.01(I')  IloxroTroBka k ciade u crada
rOCYyapCTBEHHOTO 9K3aMeHa
K.M.10.02(J) BeimonHeHue 1 3al1UTa BbI-

ITyCKHOM KBaJM(UKAIIMOHHOMN paboThI

Pemenue 3agau rocy-

Pemenne KoHCTPYK-

1.3 3nanusi, yMenus, HaBbIkM (3YB) no qucuuninxe

Tabnuna 3 — 3HaHus1, yMEHUS, HABBIKU, (POPMUPYEMBIE TUCITUTIIIMHOM

KO,Z[ 1 Ha3BaAaHUC KOMIIC-
TCHIIUU

I/IHI[I/IKaTOpBI JOCTHIXXCHHUA
KOMIIECTCHINH, 3aKPCIIJICH-
HbIC 3a TUCHHUIIMHON

3uanus, ymeHus, HaBbIkHU (3YB),
dbopMuUpyeMbIe TUCITUTUIMHOMN

IIK-1 CmocobeH ocBamBath U
UCIIOJNIb30BaTh TEOPETHYECKHE
3HaHMS W TIPAKTHYECKHE yMe-
HUS M HaBBIKHA B IPEIMETHOMN
obnactu mo npodmtro "Mare-
MaTHKa" TIpH PEUICHWH TPOo-
(heccnoHATBHBIX 3a/ad.

[IK-1.1 3HaeT cTpyKTypy, COCTaB
U UJaKTHYECKUE eTUHHIIbI TIpea-
MeTHOW oOmactu "Matemaruka"
(pemo1aBaeMoro npeamMeTa)
IIK-1.2 YmMeer ocymecTBIsITh OT-
60p yueOHOTO CoNepKaHUs TPe-
MeTHO# obOmactu "MaremaTnka"
JUI €r0 pealn3alui B pa3IUuYHbIX
dbopMax o0OydYeHUs B COOTBET-
crBun ¢ TpeboBaHuamMu DPI'OC
00

[IK-1.3 JleMoHCTpUpYET yMeHHE
paszpabareBaTh IO MPEAMETHOMN
obnmactu "Maremaruka" pas3nud-
Hble (OPMBI yUEOHBIX 3aHATHH,
MPUMEHSTh METOJBI, NPUEMBI U
TEXHOJIOTUH OOy4YeHHS, B TOM
qrcie HHPOPMAMOHHBIE

3HaTh:

- HaAy4yHOE CoJiepKaHue€ U COBpe-
MEHHOE COCTOSIHUE MPEIMETHON
obnactu “MaTeMaTHYECKHI aHa-
13", IeXalnee B OCHOBE Mpenoia-
BaeMOro yd4eOHOTo MpeaMera
“MaremaTuka’;

- METOJbl MPOBEJICHUS] HAYYHOTO
WCCJICIOBAHUS B TIPEAMETHOM 00-
JacTH “IUHeHas anreopa’.
YMmeTh:

- MCTOJIb30BaTh HAyUYHbIE 3HAHMS
npeaAMETHOM o01acTH “MaTtemaTtu-
YeCKUM aHanmu3”’ B IIeJaroruye-
CKOU JCSATEIHPHOCTH TIO TIPOQHITIO
IIOJITOTOBKH;




Kox u Ha3zBauue xomiie-
TEHINN

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HBIE 3a JUCLUIIMHON

3HaHus1, yMeHus1, HaBbIkU (3YB),
dbopmMupyeMble TUCITUTUTHHON

- TMPUMEHATh HAy4yHbIE 3HAHUS
mpeaMeTHoM obactu “Maremaru-
YeCKU aHaiM3” TMpHU pa3padoTKe
00pa30oBaTeNbHBIX MPOrpaMM, pa-
00uyux mporpamMMm y4eOHBIX IMpe-
METOB, KypCOB BHEYPOYHOH Jes-
TEJIbHOCTH.

Baaaers:

- METOJaMH Hay4YHOI'O HCCIe/I0Ba-
HUS B 00JIACTH MaTEeMaTHYECKOTO
aHaln3a;

- cnocobaMu ToOIy4YeHUs] UHHOP-
MAaIiU O COBPEMEHHOM COCTOSIHUU
HAYYHBIX HMCCIICJIOBAaHUN B MpEI-
MeTHOI obnactu ‘““MaremaTuue-
CKHl aHayIn3”.

2 OO0BbéM M TPYAOEMKOCTH TUCHHUIIMHBI 10 BUAAM Y4eOHbIX 3aHATHI.
DopMbI MPOMEKYTOUHOM ATTECTALIUU.

Ta6numa 4 — O0beM U TPYA0EMKOCTh JTUCHMIUIMHBI 110 BUJIaM YU4eOHBIX 3aHITHH

OO61mas TpyA0€MKOCTh | BHJIbI y4eOHOM pabOThI 1O IUCIHU-
TJTMHE, MPOBOAMMBIE B pa3HBIX (opmax

O6béM uacoB no popmam
o0OydeHus

[0]0]0) 0390 300

1 O61as TpyJI0€MKOCTh AUCIUILITUHBI

504

2 KonrakTHas paboTa 00y4aromuxcs ¢ npenojaBarenem (1o 148
BUJIaM Y4eOHBIX 3aHATHIA) (BCEro)

AynuTtopHas pabota (Bcero):

148

B TOM YHCJIC:

JICKIIMH

72

MPAKTUYCCKUC 3aHATUSA, CCMUHAPbI

76

PAaKTUKYMbI

nabopaTopHbIe padOThI

B MHTEPAKTHBHOH (popme

B DJICKTPOHHOU (hopme

BueayutopHas pabora (Bcero):

JaBaTCJICM

B TOM YHUCJIC, MHAWBHUAYaJIbHAA pa60Ta 06yqa}01m/1xcsi C IIpeIio-

NOATOTOBKa KprOBOfI pa6OTBI /KOHTaKTHAas pa60Ta

aem)

TPYIIIOBAasl, UHNBHUyalbHasl KOHCYJIBTALMS U UHBIE BHJIbI
yueOHOIl eI TeTbHOCTH, TPEAyCMaTpUBAIOIIUE TPYIIIOBYIO
WIM UHIUBUAYaIbHYIO0 paboTy 00y4aromuxcs ¢ npernojaBaTe-

72

TBOpYecKas pabora (3cce)

3 CamocrosTenbHas paboTa 00ydaroumxcs (Bcero)

248

5




4 TIpoMexxyTO4Hast aTTecTalys 00ydJaronerocs

1 cemecTp — 3x3ameH (36 4.);
3 cemecTp — 3k3ameH (36 4.)
4 cemecTp — 3K3ameH (36 1)

Tabnuua 5 - YueOHo-TeMaTHuyecKuii IIaH O4HOM (GopMbI OOyUEeHHUS

3. YueOHO-TeMaTHUYECKHH TUIAH U COAEPKAHUE TUCIUIIUHDBI.

3.1 YuyeOHO-TEMATHYECKUM IJIAH

O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®opma Te-

Tpyno- 010]0) 300 KyILEro
E EMKOCTB | AyTHTOpH. Aymu- KOHTPOJIS U
= |Pa3gesbl ¥ TEMBl TUCLUIIIMHBI (6cezo 3AHSTHS TOpH. 3a- IIPOMEXKY-
% 10 3aHATUSAM yac.) cpC | HoTHs CPC TOYHOH aT-
X JeKIl. | mpa JeK | mpa TecTaniu
iz KT. w | kT ycIeBaeMo-
% CTH

Cemectp 1
1. @yukyuu, npedenwvt, He-
npepoviGHOCHb

1 1.1 ®ynkuusa: onpeseneHue, 11 2 2 7 Kontpoms-
crocoOsb! 3amanus. CBolicTBa Has pabora
GbyHKIUH. DiIeMeHTapHbIE Ne 1
GYHKIUHU ¥ UX TpadUKy.

2 1.2 Ilpenen ¢pyukuuu. becko- | 13 2 2 9 KonTtpois-
HEYHO Masble 1 6ECKOHEUHO Hasl pabora
Oonbne BenuuuHbl. Hempe- Nel
PBIBHOCTh (DYHKITHH.

2. lupgpepenyuanvnoe uc-
yucnenue

3 2.1 IlpousBoaHas GyHKIMH. 13 2 2 9 KonTtpois-
I'eomerpuueckuil u puznge- Has paboTa
ckuii cmbichbl. [IpaBuna aud- Ne2
(hepeHIMpOBaHUS U ITPOU3-

BOJIHBIE DJIEMEHTAPHBIX (QYHK-
005078

4 | 2.2 Iuddepenunan pynxmuu. | 17 2 4 11 Kourposs-
[IpousBonubie u Auddepen- Hasi paboTa
L[MaJIbl BBICIIUX MTOPSIKOB. Ne2
[TapameTrpuyeckoe 3aganue
¢bysnkunu u e€ nudepeHiy-
poBanue. CBoiicTBa 1udde-

PEHLIUPYEMBIX (PYHKITHI.

5 2.3 Bozpacranue u yosiBanue | 13 2 2 9 KoHTtpois-
¢byHKIUiH. MakcCUMyMBbI U MU- Hasi paboTa
HUMYyMbI. AcuMmnToThl. [1o- Ne2
cTpoeHue rpaukoB GyHK-
nni. Popmyna Teitsopa.




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpymo- | 09O 300 KyIIero
= EMKOCTB | AyHTOpH. Aymu- KOHTPOJIS U
B [Pa3ziesibl ¥ TEMBI JUCIHUILIMHBL (6cezo 3AHSITHS TOpH. 3a- IPOMEKY-
% 10 3aHATUSIM yac.) cpC | mTHs CPC TOYHOH aT-
5 JeKIL. | Tpa JeK | mpa TeCTalun
I KT. w | kT ycIreBaeMo-
2 CTHU
3. Hnmezpanvnoe ucuucie-
Hue

6 3.1 IlepBooOpa3nas pynkus | 13 2 2 9 KouTtposs-
U HEOIIPEIEIICHHBIN UHTETPal. Hast padoTa
OCHOBHBIE METO/IbI UHTETPU- Ne3
poBaHusl.

7 3.2 UnrerpupoBanue apodHo- | 17 2 4 11 KonTpoms-
palMOHAIBHBIX QYHKIIUHA, Has pabora
TPUTOHOMETPUYECKUX BbIpa- Ne3
KEHUH, IPOCTEUIINX UPpaLU-

OHAJIbHOCTEH.

8 3.3 OnpenenenHblil uaterpan, | 13 2 2 9 KonTtposb-
ero cpoiictea. [IpubnauxeHHoe Hasi paboTa
BBIYMCIICHHE OIPEAEIIEHHOIO Ne3
UHTErpaa.

9 3.4 Buabl HeCOOCTBEHHBIX UH- | 17 4 2 11 KonTtposb-
TErpajIioB, UX CXOIUMOCTE. Hast paboTa

Ne 3

10 | 3.5 'eomerpuueckue npuso- 17 4 4 9 Kontpoms-
JKEHUS OIPEIEIICHHOTO NHTE- Hast paboTa
rpaia. Ne 3
[TpomexxyTounast arrectamust | 36 IK3aMeH
— 9K3aMeH

HNTOI'O o 1 cemectpy 180 24 26 |94

Cemectp 3
4. lucppepenyuanvnoe u un-
mezpanvbHoe UCHUCTIEHUA
¢yuKyuil neckobKUX nepe-

MEHHbBIX

11 | 4.1 ®yHKuMM HECKOJIBKUX Ne- | 22 4 4 14 KonTtpois-
pemennsix. [Ipenen u Hemnpe- Has pabora
pBIBHOCTH GyHKIIUHU. YacTHEBIE Ne 4
nipou3BoHbIe. [TomHBIM TU-
dbepeHnmar.

12 | 4.2 YacTHble TPOU3BOAHBIE U | 22 4 4 14 KouTpob-
nuddepeHIanbl BHICIINX MMO- Hasi paboTa
PAAKOB. DKCTpeMyM (YHKIIUN Ne 4
JIBYX EPEMEHHBIX.

13 | 4.3 [IBOiiHBIE HHTETPAJIBI. 22 4 4 14 Konrtposs-
KpuBonuHeliHble HHTETPAIBI. Has paboTa

Ne 4
5. Paow

14 | 5.1 Yucnossle psaasl. PyHKIu- | 22 4 4 14 KonTpos-

OHAJIbHBIE PSI/BIL. Has pabora
Ne 5




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpyno- | OPO 300 KyIIEro
= EMKOCTB | AyHTOpH. Aymu- KOHTPOJIS U
\: Pasnensl 1 TeMbl AMCLUIUIAHEI ((;ce)eo 3QHATUS TOpH. 3a- MPOMEIKY-
E |0 3aHATHAM uac. HSITHST TOYHOM aT-
% JIEKII. | TIpa CcPC JeK | mpa CcPC TecTaluu
I KT. m | KT ycreBaeMo-
2 CTHU
15 | 5.2 CreneHHbIE psIIbl. 20 4 4 12 KonTpoms-
Has pabora
Ne 5
IIpomexyrounas atrecrauus | 36
— 9K3aMeH
HNTOI'O 1o 2 cemectpy 144 20 20 | 68
Cemectp 4
6. ugpgdhepenyuanvnvie
YpasHeHus
16 | 6.1 Iuddepennmanbapie 18 10 10 |28 KouTtpoiib-
YpaBHEHHUS EPBOTO MOPSIKA, Hasi paboTa
UX YaCTHBIE CIIyYau. Ne 6
17 | 6.2 Huddepenuunanbpabie 18 10 10 |28 KouTtposs-
YpaBHEHUS BBICIIUX IIOPAI- Has paboTa
KOB. Ne 6
18 | 6.3 Jluneitnsie nudpdepenuu- | 18 8 10 |30 KonTposib-
aJIbHBIE YPAaBHEHUS BTOPOIr'O Hasi paboTa
MopsiJIKa. Ne 6
[Ipomexyrounas atrecrauust | 36 JK3aMEH
— 9K3aMeH
HNTOI'O o 4 cemectpy 180 28 30 |86
BCEI'O | 504 72 76 | 248

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOM padoThI

Ta6nuna 6 — CoeprkaHue TUCIUTIIMHBI

Ne HaumenoBanue paznena,
ConeprxkaHue 3aHATUS
/T | TeMBbI JUCIUIUIMHBI
Cemectp 1
Cooeporcanue 1eKYUOHHO20 Kypca

@yukyuu, npeoenvl, He-
npepvIeHOCHIb

1.1 | ®ynkuus: onpenencHue,

criocoOx! 3amanus. CBO-
cTBa QYHKITHI. DieMeH-
TapHbIe QYHKITUU H UX
rpaduKu.

[Tonsitre pynkuuu. CriocoOs! 3ananus yHkun. O630p
AIIeMEHTApHBIX (PyHKINN U X TpadUKOB: 11eJasi paluoHalb-

Hast QyHKIUS; IpOOHO-paliMoHabHas (PYHKIUS; CTEIeHHAs
byHKIMS; ToKa3aTenbHas QyHKINS; Jorapudmuueckas

¢byukus. [loustue o6patHoit pyHkuuu. Tpuronomerpuue-
ckue ¢pyHkuuu. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINU.
CnoxHas QyHKUHUS.




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbI JUCLIMILIIMHbI

1.2 | Ilpenen pynkuuu. becko- | IIpenen uncnoBoii mocnenoBatensHocTH. Yncno e. Harypanb-
HEYHO MaJIble U OecKo- Hele orapudmel. Ilpenen pynkuun. beckoneuHo maineie u
HEUHO OoJbIIHe BeNu- OECKOHEUHO G0IbIIKe BeTHYnHbL. OCHOBHBIE TEOPEMBI O IIpe-
yuHbl. HenpepbiBHOCTH . .

o Jenax u ux npumenenue. [lepblil 3amevarenbHbI npeen.
YHKITHH. . .
HenpepbiBHoCTh pyHKIIMM. CBOMCTBA (DYyHKIMHA, HETIPEPHIB-
HBIX Ha CETMEHTE.

2 Jugppepenyuanvnoe uc-
yucnenue

2.1 | IlpousBomHas PyHKIIUH. 3anauu, MPUBOIALIME K IOHATHUIO IPOU3BOIHON: 3a/1a4a O
['eomeTpraeckuii U GU3M- | ckopocTH ABMKYIIEHCS TOYKH; 331a4a O HAKJIOHE KacaTellb-
yeckuit embicibl. TIpaBuia | yon Onpenenenue npouseoanoii. Ipasuna auddepeniupo-
nuddepeHIMPOBaHUS U .

BaHUS U IPOU3BOJIHBIE JIEMEHTAPHBIX (P)YHKLUN: BBIBOJ 00-
IIPOU3BOJIHBIE AIEMEHTAp-
HEBIX by HKIIHIA. KX npaBuil AU HepeHIupoBaHMsL; IPOU3BOIHBIE HJIEMEH-
TapHBIX (PYHKLUH.

2.2 | duddepenunan pynkuuu. | [lonstue nuddepennnana. 'eomerpuueckuii cmpica audde-
lponssonusie u mupde- | pennuana. Juddepeniman cinoxnoi dynximu. Tabmmma
PCHIIAAJIBI BRICIINX 110~ muddepenuanos. [Ipumenenne nuddepennmana s npu-
psaxoB. [Tapamerpuue- .

OmKeHHBIX BbraucieHuil. [IponsBonnsie u quddepeHmais
CKo€ 3a7janne (QYHKIHUU 1 I
T — B.E:ICHJI/IX nopsakoB. [lapamerpuueckoe 3aganue GyHKIUU U
CaoiictBa muddepeH- e¢ nuddepennupoanue. Teopema Pepma. Teopema Poiws.
pyeMbIX QyHKIHH. Teopema Jlarpanxa. Ilpasuno Jlonuras.

2.3 | Bo3pacranue u yobiBanue | Bo3pactanue u yObiBaHue pyHkuuil. MakCuMyMbl U MUHU-
(ynkimit. MakCUMyMBI B | mywmsI yEKIui. Han6omnbiee 1 HauMeHbIIee 3HAYCHUS
MHHHMYMBI. ACHMITOTBL. | dyvpyeryy. MccsieoBatue GyHKIMIT Ha SKCTPEMYM C IOMO-
[TocTpoenue rpadgukon . N

. . b0 BTOPOU MPOU3BOIHON. BBITYKIOCTH M BOTHYTOCTb I'pa-
¢bynkuuit. opmyna Teil-
nopa ¢uka pynkuuu. Touku nepernda. Acumnrotsl. [locTpoenue
rpadpukoB pynkimu. @opmyina Telaopa ¢ OCTATOUHBIM Jie-
HOM B popme Jlarpanxka. [lpumenenne ¢popmyinsl Teitnopa k
sneMeHTapHbIM pyHKIMAM. [Tpubnuxennsie GopMyIbl.
3 Humezpanvnoe ucuucne-
Hue

3.1 | [lepBooOpa3nas pynkuusa | [lonsTue nepBooOpa3HON (PyHKLIMU U HEOIIPEIETIEHHOTO UH-
¥ HEONIPEJCNICHHBIN UHTE- | Terpasna. CBoiicTBA HEONpeaeNeHHOro HHTerpana. OCHOBHEIE
rpast. OCHOBHBIE METOMIBI | \ieTo 11 MHTErPUPOBAHHS: HETIOCPEACTBEHHOE HHTErPUPOBA-
MHTErPUPOBAHUS. ) . .

HUE; 3aMeHa TIEPEeMEHHOM (METO/I MOJICTAHOBKH ); HHTETPUPO-
BaHUE 110 4acTsAM.
3.2 | UurterpupoBanue ApoOHO- | IHTerprupoBanue ApoOHO-paIMOHANBHBIX (YHKLUHN: BbIEIe-

paloHaIbHBIX PYHKIIHM,
TPUTOHOMETPUYECKUX BBI-
paXeHuH, IpOCTENIINX
UPPaLMOHAILHOCTEN.

HUE MMPaBUJILHON pallMOHAIIBHOM poOu; MHTErpUpOBaHHE
MPOCTEUIINX pallMOHAIBHBIX IpoOei; pa3okeHHe MPaBUilb-
HOM paroHaabHON ApoOU Ha MpOCTeHIIne; METO Heonpee-
JICHHBIX KO3()(PUIIMEHTOB; HHTETPUPOBAHKE MTPABUIIbHBIX pa-
MOHAJIBHBIX Apo0eit. IHTerpupoBaHue TpUroHoMeTpuye-
CKMX BbIpakeHMI. IHTErpupoBaHue NpoCTEHIINX HPPALIO-
HaJIbHOCTEM.

9




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI
3.3 | OnpeneneHHblit UHTErpai, | 3agadu, MPUBOISAIINE K TOHSATHIO ONPEICICHHOTO HHTErpaa;
ero cpoiictsa. [Ipubin- 3a7a4a O MPOMJAECHHOM ITyTH; 3aJla4a O TJIOLIAIH KPUBOJIU-
KCHHOC BBIMHUCIICHNC HeitHoit Tpanenuu. IlonsTue onpenenenHoro unTerpana. Oc-
OTPC/ICTICHHOTO MHTC- HOBHbIE CBOMCTBA ONpe/esIeHHOro nHrerpaina. @opmyina
rpaja. HrroTona-JleliOnuna. OnpeneneHHbIi HHTETpaj C IEPEMEH-
HBIM BepXHUM IipenesoM. Teopema o cpeanem. [Ipubnmxen-
HOE€ BBIYMCIICHUE OIIPEIEIICHHOIO UHTErpaa.
3.4 | Buzapl HecoOCTBeHHBIX MH- | MIHTErpasnsl ¢ 0eCKOHEYHBIMU NpenenaMu. IHTerpasl oT He-
TCIrpajioB, UX CXOUMOCTD. | orpaHWYeHHBIX (PpyHKINNA. HecoOCTBEHHBIC MHTETPAIIBI IIEP-
BOT'O ¥ BTOPOI'O poJa.
3.5 | I'eomerpuueckue npwio- | Beraucnenue miomanei miockux guryp. Berauciaenue mio-

JKCHHUA OIMPCACIICHHOIO
HHTCIrpala.

maan B IIOJIIPHBIX KOOpAHWHATAX. Brruucnenue qauHbI AYTra 1
iomajau IMOBEPXHOCTU BpallICHUA. Brruncienue oonema.

Cooeparcanue npaxmuyeckux 3aHsAmu

1 Dynkyuu, npeoensvl, He-
npepuviGHOCHb

1.1 | ®yakuus: onpenenenue, | OyHkuu u cnocoOw! ux 3aganusa. O01acTh ONpeaeIeHUs
crocoObI 3aganus. Ceoii- byHKIUN. DIIeMeHTHI ToBeieH!s QYHKINU. DIeMEeHTapHbIE
cTBa QyHKUMH. DNeMeH- | dyvperumn. Obparsas hyHKuus.

TapHble QYHKIUH U UX
rpaduKH.

1.2 | Ilpenen ¢pynkuuu. becko- | OyHKIMH [EIOYUCICHHOTO apryMeHTa. OyHKITUN HENpephIB-
HEYHO MaJlble 1 OeCcKo- HOro aprymeHTa. beckoneunslie BennuuHbl. [Ipu3Haku cye-
HEYHO GoJIbIIHe BesTu- ctBoBaHus npenena. HenpepeisHocTs Qpynkumu. Haxoxe-
yuHbl. HenpepsIBHOCTH

Hue nipenenoB. CpaBHEHHE 0€CKOHEYHO MaJIbIX.
GyHKITUH.

2 Hugppepenyuanvnoe uc-
yucnenue

2.1 | IlpousBojHast PyHKIIUH. [TpousBonHas. Ckopocth u3MeHeHus Gpynkun. [Tpousso-
I'eomerpudeckuii u GU3n- | gag ¢bynkiuu. ['eoMmerprueckuid cMbICT MPOU3BOAHOM. J{nd-
HecKui CMbICIbL LIpaBuia | gepennppoBanne (yHKLHIA: CTENICHHBIX, TPHTOHOMETPHYE-
g depeHIIMPOBaHUS U

CKHUX, OOpaTHBIX TPUTOHOMETPUUYECKHX, JIOTapU(PMUIECKUX,
IIPOU3BO/IHBIE AIEMEHTAP- 1
HBIX (yHKIHA. nokasarenbHbIX. Jlorapupmuueckoe nuddepeHrpoBaHue.
O6parnbie pyukimu. OyHKIMHT, 3aJaHHBIE HESIBHO.

2.2 | Juddepennman pynkuuu. | Haxoxnenue nuddepennumana pynkuuu. OyHkuuu, 3agan-
Hpoussoassie u audde- HbIe TapameTpudecku. [ToBTopHoe muddepeHrpoBanme
PCHIMAIIBL BRICIIIX 10~ (GyHKIMHA, 3a1aHHBIX B IBHOM BHJIE U QYHKIUH, 3a1aHHbIX B
psanxos. [Tapamerpuye-

HesiBHOM Bujie. Juddepeniuansl BEICIINX TOPSIIKOB.
CKo€ 3a/1aHne QyHKIUU U
e€ nuddepenupoBanue.
CsoiicTBa tuddepenuu-
pYeMbIX (pyHKITHA.
2.3 | Bo3pacranue u yosiBanue | MccnenoBanue ¢pyHkuui u ux rpapukosn. [loBenenue QpyHk-

¢byHkuuit. MakcuMyMsl 1
MUHUMYMBI. ACUMITOTHI.
ITocTpoenue rpagukos

1uu. [Ipumenenne nepBoil Mpou3BOIHON. 3a1aul Ha HAX0X-
JIeHHe HauOOJbIINX U HAMMEHBIINX 3HAYeHUN PYHKIUH.
[TpumeHeHne BTOPO MPOU3BOJHOM: 3KcTpeMyMbl. O01ee
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI
¢ynkuuii. Dopmyna Teil- | ucciaenoBanue GyHKIUN U MOCTpOEHHE UX rpadukoB. Dop-
JI0pa. Myza Telnopa u €€ npuMeHEHHE.

3 Humezpanvnoe ucuucine-

Hue

3.1 | IlepBooOpa3nas pyukius | [Ipocteitmue npuemsl nHTErpupoBaHus. OCHOBHBIE METOIbI
Y HCOIPE/ICIICHHBIN UHTE- | UHTErpUPOBAHKs: MHTEIPHPOBAHHUE [0 YACTAM; 3aMEHa Tepe-
rpai. OCHOBHBIE METOIBL | y\ronmoii
UHTEIPUPOBAHUS.

3.2 | UnTerpupoBanue nqpodHo- | MHTErpupoBaHue ApoOHO-paliMOHAIBHBIX GyHKIUNA. HTe-
paUMOHAIBHBIX QyHKLHH, TPUPOBAHNE TPUTOHOMETPUUYECKUX BBIPAKCHUN: HHTETPAIIbI
TPUTOHOMCTPHHCCKHUX BBI- | pyna: [ sin ax sin bxdx, [ cosax cos bxdx ,
paXeHUH, IPOCTENILINX _ o

. [ sin ax cos bx dx. Haxos1enue HHTErPATIOB C IMHEHHOM
UPPalMOHATIEHOCTEH. .
UPPALMOHATIFHOCTBIO; HHTETPAJIOB C KBaIpaTUYHOM HUppaLuo-
HAJIBHOCTBIO.

3.3 | Onpenenennbiii uaTerpan, | OnpeaeneHHbl HHTErpal U ero npocTeiine cBoicTra. Boi-
ero cpoiicrsa. [Ipubin- YHUCJICHHE UHTETPaioB cyMMUpoBaHueM. CpeiHee 3HaueHHe
KCHHOC BBIMUCIICHIC ¢ynkuuu. MaTerpan ¢ nepeMeHHbIM npeaenom. @opmyina
OIpeIeNIEHHOTO NHTE- .

Hrerorona-Jleitbnuna. [IpubnmkxeHHbIe METOIBI.
rpaia.

3.4 | Buabl HecoOCTBEHHBIX MH- | IHTETpaibl ¢ 0ECKOHEYHBIMHU TpeesiaMu. HTerpassl ot
TErpajioB, UX CXOMUMOCTD. | GyHKIHIA ¢ OECKOHEYHBIMU PAa3phIBAMHU.

3.5 | 'eomerpuueckue npuso- [Tnomane durypsl. Anuna nuauu. O6wem Tena. [lnomans
KEHH OIIPEACIICHHOTO MOBEPXHOCTHU BpAILICHUS.

UHTErpaa.
[IpoMexyTouHas aTTeCTALMUSI - IK3AMEH
Cemectp 34

Cooepotcanue 1eKYUOHHO20 Kypca

4 Jugppepenyuanvroe u
UHmezpanbHoe ucyucie-

HUA QYHKYUIL HeCKONb-
KUX nepemeHHbIX

4.1 | ®yHkuuU HECKOJIBKUX Me- | OnpeneneHne GyHKINN HECKOIBKUX MepeMeHHBIX. ['eomer-
pemenHbIX. [Ipenen v He- | puyeckoe n300pakeHue PyHKIUU ABYX MepeMeHHbIX. [Tpe-
NPEPBIBHOCTE GYHKUHMA. | neyy hynximu ByX MepeMeHHbIX. HelpepsIBHOCTS (GyHKLUM
YacTHbIe TPOU3BOIHEIE. o

. nByX nepeMeHHbIX. [lonstue obnactu. OcHOBHBIE CBOMCTBA
[Monuslit nuddepenima. .

HENpephIBHBIX (PYHKIMN ABYX MepeMeHHbIX. YacTHbIE pou3-
BO/IHbIE TepBoro nopsaka. [lonusiit nuddepenuman GyHk-
uuu. [Ipumenenne nuddepennmana GyHKIUN K TpUOIHKEH-
HBIM BhIYHCICHUSM. [Ipon3BoiHbIe U TU(GepeHIan caox-
HOW (PYHKIIMH.

4.2 | YacTHble Ipon3BOAHbIE U | YacTHBIE IPOM3BOJHBIE BBICIINX NMOPsAKOB. [Ipu3Hak moi-

g depeHIanbl BHICIINX
MOPSAAKOB. DKCTPEMYM
(GyHKIUH IBYX ITEpEMEH-
HBIX.

Horo nuddepennmana. JuddepeHipansl BHICIIMX TOPSIKOB.
HeoOxonumebie 1 TOCTaTOYHBIE YCIOBHS CYIIECTBOBAHHMSI IKC-
TpeMyma. MeToJl HANMEHBIINX KBaIPATOB.
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI

4.3 | [IBoliHbIC HHTETPAIBI. Ornpenenenue nBoMHOro nHTerpana. CroicTBa ABOMHOrO UH-
Kpusonuueiinbie HHTe- Terpajia. BerauciieHre JBOMHBIX MHTETPAJIOB: CIIydai IpsMO-
TpaJibl. YTOJBLHOM 00J1aCTH; CiTy4yail Mpor3BOJIbHON obsactu. Omnpee-

JIeHHe KPUBOJIMHEHHBIX HHTErpajioB, UX CBOMCTBA. Brruncie-
HUE KPUBOJUHEIHBIX MHTErPAIOB [IEPBOrO U BTOPOTO poja.

5 Paowv

5.1 | Yucnossie psijpl. DyHK- OcHoBHbIe ToHATHSI. OCHOBHBIE CBOMCTBA psiioB. [1onoxku-
MOHAJIBHBIC PANBIL. TeNbHBIC PSJIbl. 3HAKOUEPEIyIoIHecs psabl. AOCOIIOTHAS U

ycnoBHas cxoauMocTu. O6JIacTh CXOAMMOCTH (DyHKIIHOHAIb-
HOTO psina. PaBHOMepHast cX0IUMOCTh (PYyHKIIMOHAIBHOTO
psaa. CBolicTBa paBHOMEPHO CXOMASIINUXCS PSAIOB.

5.2 | CreneHHBbIE PSIbI. CreneHHoM psaa U ero 061acTh cxoauMocTi. CBOKCTBA CTe-

MIEHHBIX pAI0B. Pa3noxenne GyHKINH B CTCTICHHBIC PSIBL.
Psan Teitnopa. PaznoxxeHue B CTENEHHBIE PSAIbI OCHOBHBIX
aNeMEeHTapHbIX QyHKUUN. [[prnoxeHus CTerneHHbIX PSAI0B K
MPUOJIMKEHHBIM BBIYHCIICHUSIM.

6 Jughgpepenyuanvnoie
YpasHeHus

6.1 | Judbdepenunanpusie OcHoBuble noHATHS. JuddepeHnnanbHoe ypaBHEHHE Iep-
YPpaBHCHM:I IICPBOTO I10- BOT'O MOpsi/IKa, €ro oOIlee pelieHue U HadajabHbIe YCIIOBHSL.
pA/iKa, UX HaCTHBIC CITy- VpaBHEHHsT C Pa3IENAIONMMUC MEPEMEHHBIMU. JIMHEHHbIE
Hau. muddepeHIraTbHbIC YPaBHEHUS TIEPBOTO MOPSIKA.

6.2 | duddepennmanpubie OcHoBHble TOHATUA. Ciydan TOHMXKEHUs mopsiaka. Jlunen-
YPaBHCHUS BBICIINX I10- Hble nuddepeHanbHble ypaBHEHUS! BTOporo nopsaaka. Jiu-
PANIKOB. HEMHBIE OJHOPOIHBIE YPABHEHUS BTOPOTO MOPSIKA C MOCTO-

SHHBIMU K03 urimenramu.
6.3 | Jluneitabie nuddepentu- | JluneitHpie OAHOPOIHBIE YpaBHEHHsI BTOPOTO MOPSAIKA C TO-

albHBIE YPABHEHUS BTO-
poro nopska.

CTOSIHHBIMU KO3 duuueHTamMu. JIMHEHHbIe HEOJHOPOAHbIE
YpaBHEHHUS BTOPOTO MOpsIKa C MOCTOSIHHBIMU KO3 (dULineH-
TaMu. MeTos Bapuauy Npou3BOJIbHBIX TOCTOSHHBIX.

Cooeporcanue npakmuyeckux 3aHamui

4 Jugppepenyuanvroe u
UHMeZPaIbHOoe ucuuce-
HUA QYHKYUIL HeCKONb-
KUX nepemMeHHbIX
4.1 | OyHKuMU HECKONBKUX me- | O6macTh onpenenenus GyHKUUH 1ByX nepeMeHHbIX. [Ipenen,
pemenHbIX. [Ipenern u He- HENPEPBIBHOCTH QYHKIMH IBYX MEPEeMEHHbIX. JINHUU U TI0-
NPEPBIBHOCTE GYHKIHMA. | pepypoctu yposus. YacTHble mpoussoansie. JuddepeHi-
YacTHble TPOU3BOIHBIE.
. anbl. [Tpubnnxennslie Beruucnenus. [IpuMenenns K Beaucie-
[Momuslit nuddepeniuan. .
HusaM. JuddepenupoBanue crnoxubix Gpynkuuid. HesiBHO 1
napaMeTpruecKy 3a/laHHble (QYHKIINU.
4.2 | Yactasle npou3Boanbsie 1 | [loBropHoe nuddepennmpoBanue. 3ameHa nepeMeHHbBIX.

Qg QepeHIranbl BBICIINAX
MOPSIAKOB. DKCTPEMYM

OKcTpeMyMbl QYHKINH 1BYyX nepeMeHHbIX. Hanbonbume u
HAauMEHBIINE 3HAYEHUS. Y CJIOBHBIE SKCTPEMYMBI.
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Ne HaumenoBanue paznena,

/0 | TeMbI JUCLIMILIIMHbI Coneparnne sansis
(GYHKIIUU IBYX ITEPEMEH-

HBIX.

4.3 | JIBOliHbIE HHTETPAJIBI. JBoiinoii unterpan. Ilpsmoyronbhas obnacts. [Ipon3Boss-
Kpusonuneinble HHTe- Has 00acTh. Beruncienne KpUBOIMHEWHBIX HHTETPAJIOB 11O
Tpajibl. JUIMHE. BhIunciaeHre KpuBOJIMHENHBIX HHTETPAJIOB 110 KOOP-

JUHATaM.

5 Paown

5.1 | Yucnossie psijpl. DyHK- CXoauMOCTh YUCIIOBOTO psijia. Psiibl ¢ MOM0XKUTEIbHBIMU
ONOHAIBHBIC PAJBL. 4jieHaMU. Psijibl ¢ IpOM3BOIBHBIME WieHAaMH. AOCOIIOTHAS

cxoauMocTh. CX0AUMOCTh (PYHKIIMOHAIBHBIX PsiioB. PaBHO-
MepHas cxoaqumocTb. HTerpupoBanue u auddepenunpona-
HUE PAJI0B.

5.2 | CteneHHbIE pAIBL. Paznoxenue ¢pyHKuMU B cTenieHHbIe psiibl. IHTEepBas cxonu-
MoCTH. Beruncinenne npubamkeHHbIX 3HaYCHUN (QYHKIUH.

6 Jlugppepenyuanvhuie
YpagHeHUus

6.1 | duddepenuumansusie YpaBHEHMs NEPBOro MOPsAKA. YPAaBHEHMS C Pa3IeisIOIIH-
YpaBHCHUA IIEPBOTO 110- Mucsi nepeMeHHbIMU. OnHOpoAHbIE ypaBHEHUs. JIMHelHbIe
PA/IKa, NX HaCTHBIC CIIy- ypaBHEHUs. YpaBHEHHUS B MOMHLIX AudpepeHmanax.
qau.

6.2 | duddepennumansusie YactHble ciiyyan ypaBHEHUI BTOPOro nopsaka. YactHsle ciry-
YPaBHCHHA BBICIIHX 110~ Yyay ypaBHEHUH 00Jiee BBICOKHX TOPSIIKOB.

PSAKOB.

6.3 | Jluneitnsle nuddepentm- | JIuHeliHple 0AHOPOAHBIE YpaBHEHHUSI BTOPOIO MOPsSAKA C MO-
JIbHBIC YPaBHECHU BTO- CTOSHHBIMU KO3 ¢dunmentamu. JIMHelHbIE HEOJHOPOJHBIE
pOro nopsaka. YPaBHEHHSI BTOPOTO TOPSAIKA C MOCTOSHHBIMH KO HIHEH-

tamu. MeToJ BapualMyM HpPOU3BOJIBHBIX MOCTOSHHBIX. CH-
cTeMbl AU depeHINATbHBIX YPaBHEHUI.
IIpoMexyTouHas aTTeCTALUS - FK3AMEH

4 TlopsinoK OLIEHMBAHMS YCIIEBAEMOCTH U C()OPMHPOBAHHOCTH KOMIIe-

TeHIUIl 00y4arouerocs B TeKyueid 1 MPpoOMe:KyTOYHOM aTTeCTAlNH.

I[JIH MOJI0KUTEIbHOM OIICHKU I10 pE3yJibTaTaM OCBOCHHA NUCLUIIIINHBI O6y—

YaronieMycsi HeOOXO0MMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIE BUJIbI Y4€OHOM pabOTHI.

OrneHka pe3yJbTaToB paboThl 0Oyuaromerocsi B 0amnax (1o BHUjaMm) MpHUBEIEHA B

tabnurte 7.

Tabnuna 7 - banabHO-peHTUHTOBAsI OLIEHKA Pe3yJIbTaTOB yueOHO! padoThl 00yua-

romuxcs o suaam (bPC)
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VYuebnas pa- |Cymma |Bumsl u pedynprarsl |OlieHKA B aTTECTAI[UH bannel
0ota (Buabpl)  |0aymoB |y4eOHON pabOThI max
1 cemectp
Texymas yue6- |60 Jlexuuonnsle 3aHsA- |1 0a/ - nocemenue 1 JIeKIMOHHOTO 10
Has pabora B THS (KOHCIIEKT) 3aHATHUS
cemectpe (ITo- (12 3andaruii)
CElICHUE 3aHsI- [IpakTunueckue 3ans- |1 6ama - nocemenue 1 npaktuye- 35
TUU 10 pacIu- TUS (OTYET O BBIMOJ- |[CKOT'O 3aHATHUS
CaHUIO U BbI- HEHUH MPAKTUYECKOH |10 3 0aJI0B — IIOocelleHue | 3aHaThs
IIOJIHEHUE 3a- pabotsl) (13 3aHs-  |M CyLIECTBEHHBIN BKJIAJ] HAa 3aHITHU
TAHUH) THI) B pa0OoTy Bcel TPYMIIbI
KoHtposbHbIE pa- 3a onny KP:
60ThI (3 paboTHI) ot 0 10 2 6a,1710B (BBITOJIHEHO Me- 15

Hee 51% 3ananuii)

3 6aja (BemosHeHo 51-67% 3ana-

HUMN)

4 6as1a (BeimosiHeHO 68 - 84% 3ama-

HUMN)

5 6aanoB (BeimonneHo 85 - 100% 3a-

JTAHU )
Hroro no texymeii padore B cemectpe (31 6a/11 — moporoBoe 3Ha4eHUE) 31-60
[TpomexxyTou- (40 VYcrHbli onpoc 20 6an710B (TOPOTOBOE 3HAUCHHUE) 20-40
Has aTTecTauus 40 6a/10B (MakCUMallbHOE 3HAYE-
(3K3aMmeH) HUE)
HTOro mo npomMe;Kyro4Hou arrecTanuu (IK3aMeHy) 20 - 40

CymmapHasi oneHka no qucuuninie: Cymma 6ajuioB TEKyIIeld U MPOMEXYTOYHON aTTeCTaluu
51 - 100 6an10B

Vuebnas pa- |Cymma |Bumsl u pesynbtatel |OIl€HKA B aTT€CTALUN bambr
0oTa (Buabl)  |6ayuioB |yueOHOM paboThI max

3 cemecTp
Texymas yue6- |60 Jlexunonnsle 3ans- |1 6a/u1 — noceiieHue 1 JIeKuoH- 8
Has pabora B TUS (KOHCIIEKT) HOT'O 3aHATHUSA
cemectpe (ITo- (10 3ansTHIT)
CEIICHUE 3aHs- [TpakTiueckue 3ans- |1 6amn - noceuieHue 1 npakruye- 37

THM I10 pacIu-
CaHUIO U BBI-
IIOJIHEHUE 3a-
TaHUi)

TUS (OTYET O BBINOJ-
HEHUHU NTPAKTHYECKOU
pabotsr) (10 3ans-
THI)

CKOTO 3aHSTHS
2-3 0ayaa — nocenieHye 1 3aHATHA U
CYIIECTBEHHBIN BKJIAJ] HAa 3aHITHH B
paboTy Bcell rpynibl

KoHTtposbHbIE pa-
60TbI (3 paboThI)

3a oany KP:

ot 0 10 2 62)1510B (BBITOTHEHO Me-
Hee 51% 3ananuil)

3 6aaaa (BemmosiHeHO 51-67% 3ana-
HUMN)

4 6aana (BeimostHEHO 68 - 84% 3ana-
HUM)

5 6angoB (BemonHeHo 85 - 100% 3a-
JIaHW )

15

Hroro no rexymeii padore B cemecrpe (31 6a/171 — moporoBoe 3Ha4eHUE)

31-60

[IpomexyTou-
Has aTTecTanus
(9K3aMeH)

40

YcTHbII onpoc

20 6ana (MOpOroBO€ 3HAYEHUE)
40 6an710B (MaKCUMaJIbHOE 3HaUe-
HUE)

20-40
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HToro no npomMekyTouHoi arrecTannu (3K3aMeHy)

20-40

CymmapHasi oueHka no gucuunjune: CymMmma 0ayiuioB TeKyIIeld U MPOMEXKYTOUHON aTTECTAIluN
51 — 100 6ans10B

4 cemecTp
Tekymas yue6- (60 JlexkimmoHHuble 3aHg- |1 641 — mocenienue 1 JIEKIMOH- 8
Has pabora B TUS (KOHCTIEKT) HOI'O 3aHATHUS
cemectpe (ITo- (14 3ansaTwif)
CEILICHUE 3aHs- [TpakTnueckue 3ans- |1 6amn - noceuieHue 1 npakruye- 37
TUH TIO pacIu- TUS (OTYET O BBINOJ- |CKOT'O 3aHATUS
CaHUIO U BBI- HEHUU MPAKTUYECKOH |2-3 0aJuia — noceuieHue 1 3auarus u
MOJTHEHHE 3a- pabotsl) (15 3aHs-  |cylIeCTBEHHBIH BKJIAJ] HA 3aHITHH B
TTaHMI) TUH) paboTy Bcel TPYIIIBI
KonTtposnbhbie pa- 3a onny KP:
60TsI (3 paboThI) ot 0 10 2 6a,1710B (BBIIOJIHEHO Me- 15

Hee 51% 3agaHuin)

3 6aaaa (BemonHEHO 51-67% 3ana-

HUM)

4 6aana (BemonHEHO 68 - 84% 3ana-

HUM)

5 6amnoB (BemonHEHO 85 - 100% 3a-

JTAHUH )
HToro no Texkyuieii padore B ceMectpe (31 6aJ1J1 — TOpOroBoe 3HAUCHHE) 31-60
[Ipomexyrou- (40 VYcTHblit onpoc 20 6as1a (MOPOroBOE 3HAYCHUE) 20-40
Hasl aTTeCTaIlHs 40 6a/10B (MaKCUMaJIbHOE 3HAYE-
(3K3aMeH) HUE)
HToro no npoMe:KyTo4HoOM aTrecTaluu (3K3aMeHy) 20-40

CymMapHasi oueHka nmo qucuuniaute: Cymma 6aiioB TeKylIeH U MPOMEXYTOUHOM aTTecTalun
51 — 100 6ay10B

5 MarepuajJibHO-TEXHHYECKOE, IPOrPAMMHOE M Y4eOHO-MeTOoan4ecKoe
o0ecnevyeHne TUCHUIINHBI

5.1 YueOHnas iutepatypa

OcHoBHasi yueOHas quTEpaTypa

1. baspun, U. 1. Matematnueckuii aHau3 : y4eOHUK M MPAKTUKYM JJIs1 TIPH-

kiagHoro OakanaBpuara / M. U. baBpuHn. — 2-e u3n., ucnp. u gomn. — MockBa :

M3patensctBo IOpaiit, 2019. — 327 c. — (bakanaBp. AkageMU4YeCcKUil Kypc).—

TekcT

anektpouublii // OBC IOpaitit [caiit].

online.ru/bcode/427808.
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JlonoiHuTe IbHAS yUeOHas JuTepaTypa

I. bypmuctposa, E. b. Matematnyeckunii ananu3 u qudpepeHnnanbHbie ypas-
Henus [Texcr] : yaueOnuk 1151 By30B / E. b. bypmuctposa, C. I'. Jlo6anoB. - MockBa
: Akagemus, 2010. - 367 c. - (YHuBepcurerckuil yueOHuK. Briciias matematuka u
ee MPWIOKEHHUS K SKOHOMUKE). - bubnuorp.: ¢. 361-362. — ISBN 9785769562655

KomuuectBo: 15

5.2 MaTepl/laHLHO-TeXHH‘IeCKOC H IMporpaMmmHoc¢ o0ecrneueHue ANCHUII/INHBI

VY4eOHble 3aHATHS MO AMCHUIUIMHE NPOBOAATCSA B yueOHbIX ayautopusx KITIN
Keml'V:

Marematuueckuii|318 YueOHas aytuTopus s IPOBEACHUS: 654079, Kewme-
aHanu3 - 3aHITHH JIEKIIMOHHOTO THIIA; pOBCKast 00-
- 3aHATUNA CEMUHAPCKOTO (IMMPAKTUUECKOT0) TUIIA; nactb, r. HoBo-
- TPYIIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTAIIU; Ky3HELIK, MpP-KT
- TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAllNH. Mertannypros, A.

CrneunanusupoBanHas (yueOHasi) MeOenb: Jocka menoBas,|19
kadenpa (2 mIT.), CTONBI, CTYIB.

O0opynoBaHKe: IEPEHOCHOE - HOYTOYK, 3KpaH, MPOSKTOP.
WuTepHer ¢ obecnieuenuem jpocryna 8 SUOC.

5.3. CoBpemeHHbIe MPo¢ecCHOHAIbHBIE 0a3bl JaAHHBIX U HHPOPMAIUOHHBIE
CIPABOYHBIE CUCTEMBI.

IHepeuens CIIB/I u UCC no aucuumninHe

1. OGmepoccuiickuii MaTeMaTHYeCKui opTai (MHpOpMallMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Undopmanmonnas cucreMa « ENMHOE OKHO JTOCTYTA K 00pa30oBaTEIbHBIM
pecypcam» - http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ MmatemaTnueckas 0a3a JaHHBIX, OXBATHIBAIOIIAS

MaTtepuaibl ¢ KoHIa 19 Beka. zbMath conepsxut okoso 4 000 000 1oKyMeHTOB, U3
6omnee 3 000 xypuanoB u 170 000 KHUAT IO MaTEeMaTHKE, CTATUCTHKE,
nH(pOpMaATHKE, a TAKKE MAITMHOCTPOCHUIO, (PU3HKE, ECTECTBEHHBIM HayKaM U JIp.
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6 Unble cBeeHus M (WIH) MaTePHAJIbL.

6.1. IIpumepHbIe TeMbl MMCbMEHHBIX Y4eOHBIX padoT
KonTtpoJabnas padora Ne 1

@yuKyuu, npedenvl, HENPEPbLIEHOCMY
BapuanTt (oOpasern)

1. Hatitu obmacts onpeneneHust GyHKuuid: a) f(x) = lg(x + 7) — % lg(2x — 1);
0) f(x) =logx-10,3.

x+5

2. BbISICHUTB, SBJISIETCS JIA 3alaHHAs] PYHKIMSI YETHOW UM HEYETHOU WM HE SIBJISI-

o o 3xtg3x
eTcsl HU 4eTHOM, HU HeueTHoil: a) y = x3 — 2x>; 6)y = T

3. Iloctpouts rpaduky GyHKIMiL: a) y = 4 — 4x2%; 6) y = 4sinx.
4. I306pa3uth TOYKaMU Ha MJIOCKOCTH MOCJIEI0BATENbHOCT, 33JJaHHYI0 O0LITUM

n+1
4JIEHOM A, = —.
2n
. 2x343x%—x . x3-1
5. Beraucnuts npenensr: a) lim —————; 0) lim ; B)
x—0 7x x—1 x—1
. x%’—6x+8
lim=———;
x—4 X2—5x+4
. Vitx+x2-1 . V34+x+x2-V/9-2x+x2 . tgx—sinx
r) lim————; 1) lim ;e) lim——;
x—0 X x—2 x2—-3x+2 x—0 x3
. 2x+3\¥*1
K) lim :
x—o0o \2x+1

6. [Tonb3ysch METOI0M 3aMEHBI OECKOHEYHO MaJIbIX SKBUBAJICHTHBIMH, HANTH TIpe-

JCJIbI:
. 4%—10% . e X1
a) im——;  6) lim——.
x—0 3%¥=7% x—0 arcsin x

KonTpoabnas padora Ne 2
Jugppepenyuanvnoe ucuucnenue
BapuanTt (oOpa3en)

1. Haiimute mpon3BoaHbIE (DYHKITHIA:

2
1) y=5x°"—cosx+igx; 2) y=x°"—"+arcigx; 3) y =In(cos2x —~/x);
x

4) y=cos’(2x —5>); 5) y=sin2x-cos5x; 6) y=e> -1g(6x—1);

RN

2cosSx
=, 8) y=- :
sin(2x —1)

7)) y=

. b
sin® 2x

17



2. HaliTu mpou3BOIHbIE BTOPOTO MOPSIKA:
1) y=sin®x; 2) y=+1+x"; 3) y=In(2x-3).

3. UccnenoBaTh GyHKIMIO U MOCTPOUTH €€ Tpaduk:

4 2
1)y =x3—3x; 2)y=x:—2x2; 3)y=xf_1; 4)y = x%In’x.

Kounrpoabnas padora Ne 3
Humezpanvnoe ucuucnenue
BapuanT (oOpaszen)

1. Haittu maTErpass:

l)j(x2 +3x +x+Ddx;  2) [(x* +i/¥+3\/¥+i2+l)dx;
X X

3) [ sinxdx; 4) j a“’smf

2. BeluucanTh UHTETpabL:

4 dx | 1 . h 1 . [dx
Dl Dk 3) Joo s e 4) [T
6

x 37 4 x
5) Ismxdx; 6) 2J;xsmxdx; 7) -([(1+e4de, 8) jm

0
3. Haiitu nomaas Gurypel, OorpaHUYeHHON JIMHUSMU:
) x=1/2% x=0, y=1, y=-3; 2)y=x% y’=
4. Haiitu 00beM Tena BpalieHus, 00pa3oBaHHOIO JIMHUSIMU:
1) xy=4, x=1, x=4, y=0 Bokpyr ocu Ox;
2)y=x°, x=0, y=38 Bokpyr ocu Oy.

KonTpoabnas padora Ne 4
Jlugppepenyuanvroe u unmezpaipHoe UCHUCIEHUA
@yHKYUil HeCKOIbKUX NEePEeMEHHbIX

BapuanTt (oOpa3en)

1. Haiitu obmacte onpenencHust yHKITHIA:

1)z=4—-x+2y; 2)z= 23 =
Xt +y

2. HaliTu yacTHbIE TPOU3BOIHBIE IEPBOTO MOPSAIKA

18



1) z=2x"+3x’y* —y* = 5x"y; 2)2—
X = y

3) z=sin(x+y); 4) z=x"y+(2x-3y)*.

3. Haiit yacTHBIC TPOU3BOAHBIC ISl GYHKIIMN B YKa3aHHOW TOYKE:

z=xJy +— BTouke B(1; 1).

Ux

4. Jlana dyskmus z = In(vx +./y). Jlokazars, uTo X%-F v ZZ ;
X y
5. Haiit yka3aHHbIE YaCTHBIE TPOU3BOHBIC TPETHETO MOPSAIKA OT QYHKINU
3 3
8__? 6—3—‘7 OT z=x"+3y" +2x—y.
ox’ oy

6. HaiiTi mmonebIi muddepeniman QyHKIHN z =2y +¢e* ~ +1.

XZ

2 X 2
7. BerunciuTh UHTErpaiibl: 1) _[dx I 3dy; 2) Idx _[ (2x-y)dy.
0 0 1 X

8. [ToMeHATh TOPSAOK I/IHTerI/IPOBaHI/IH‘
1 X \/72

D [ax[feoydy;  2) jdxjf(x ydy; 3) jdx [fx.)dy.
0 0

x2-1

9. BeruuciauThb I[BOI/IHBIC HHTCI'PAJIBI 110 YKa3aHHBIM obnactam G:
l)ﬂx\/;dxdy, G:0<x<1, 0<y<l; 2H(x+2y)dxdy, G:y=x", y=0, x+y—-2=0
G G

KonrpouabHas padora Ne 5
Paown
Bapuanr (oOpas3err)

1. BBIACHUTB CXOUMOCTh U HAUTU CYMMY psiaa:

I 1 1
<1; D)1+ —+—+—+...;
) 2 2* 2

) 1+g+q° +q +...,

3)1 LS o 4) Lt 1,
39 27 2-3 3-4 4.5

2. HpOBepI/ITL, BBITIOJIHACTCS JTU HEOOXOIUMOE YCIIOBUE CXOIUMOCTH:

n+1 .
)22 —1 )22 +1’ )Zn +1
4) in-sinl; 5) isinn; 6) i(l"‘lj :
n=l1 n n=1 n n=l n

3. WccnenoBaTh Ha CXOJIUMOCTD p;m:

0 1 00

1 ) 2 . . - . .
) ; /n ? ) ;nzn ? 3) Z 22)1 ? Zlnn Z 2n +1) 23_'_211

n=2 -1 n

4. UccnenoBaTh CXOAUMOCTS psifa:
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1
2"

D D =D Y I

“~ In-1 “~ 1?41 3n

Konrpoabnasi padora Ne 6
Jugpghepenyuanvusvie ypasnenusn

BapuanT (o6pazerr)

1. Pemute qudpepennmansupie ypaBHeHus: 1) x°y'+y=0; 2) y'= —%.

2. Haiitu mHTErpanbHy10 KpUBYIO YPABHEHHUS], IPOXOISIIYIO Yepe3 TOUKy M:

1) xp' =2y, M(2;3); 2) y'(x* —4)=2xy, M(0;1).

3. Pemuth quddepennmanbHbie ypaBHEHUS

1) (1+ezx)y2 y'=e"; 2) y+Q2y+1l)ectgx=0; 3) xy'+y=e”;

4 p'=x+y; 5) yx+y=-x;  6) y-—xyp=—yle™;

7) y' =xe™, y(0)=1, y'(0)=0.

4. ITpoBepuTh, OYIYyT JIK YKa3aHHBIC PYHKIIMHU OOLIMMHU PEUICHUSIMU ISl JAHHOTO
nuddepeHnpanbHOro ypaBHeHusi: y =C,sinx+C,cosx o y"+y=0.

5. Hailtu peuienue, yJ1I0BJIETBOPSAIONIEE HAYAIbHBIM YCIOBHSIM:

1) y"+5y"+6y=0; »0)=1, y'(0)=-6; 2) y"-10y"+25y=0; y(0)=0, »'(0)=1.

6.2. IlpuMepHbIe BONPOCHI M 3aaHus / 3a1a4M /151 IPOMEKYTOYHOM aTTecTa-
111071

Tabnuna 8 — [IpumMepHbIe TEeOpETUUECKHE BOMPOCHI U MTPAKTUYECKUE 33/1a4U K IK-

3aMEHY
Pasznensl u Tembl IIpumepnsbie Teopetnue- | [IpuMepHBIe MpakTHYECKUE 3a1a41
CKH€ BOIIPOCHI
1 cemecTp
1. @yukyuu, npedenvl, HenPePvLIGHOCMY
1.1 ®ynknus: onpe- 1. [Tonsitue pyHKIMM. 1. Haiitu o6nacte onpeneneHus pyHk-
neneHue, cnocoOsl 3a- | CriocoOb! 3ananust PyHK- Iy = 5—x—2
nanus. CBOMCTBa LU V5-x
dyHKumit. DieMeH- 2. DileMeHTapHbIE (hyHK- 2. YKka3aTb MHTEPBAJIbl BO3PACTAHUSA U
TapHbIe (hyHKIHH 1 IJ¥ 1 MX TPadHKOB: Tie- yObIBaHUS M MHTEPBAJIBI IOCTOSIHCTBA
UX TpaduKH. nast pauHoHanbHas Qymk- | PYHKIHH Y = x| = x.

LSt IPOGHO-PALOHATb- 3. Haiitu pyHKIMI0, 00paTHYIO JTaHHOM
Has QyHKIus; crenenyas | Y = X 2 - 2x.

(GYHKITUS; TIOKa3aTeIbHAS 4. HoctponTs rpadguk GyHKIUA
GyHkuus; norapupmude- | YV = 5cos 2x.

ckasg QyHKUUS.
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3. IlonsiTre oOpatHOiA
byHKIHH.

4. TpuroHoMeTpuyecKue
byHKIHH.

5. O0OpatHbI€ TPUTOHO-
MeTpUYecKre QyHKINH.
6. CnoxxHast QyHKIHSL.

5. BeIACHUTSB, [UIS KAKOT'O UHTEPBAJIA U3-
MEHEHUS X CIIPABEIJINBO TOXKAECTBO

, b4
arcsinx + arccosx = E

6. IlocTpouts rpaduk GyHKIUN
Yy = coS2x

1.2 Ilpenen hyHKIUN.
beckoneuHno Maibie U
OECKOHEYHO OOJIbIIINE
BesmunHbl. Henpe-
PBIBHOCTH ()YHKIIHH.

7. Ilpenen yncnoBOM MO-
CJIeI0BATENILHOCTH.

8. Uucno e. Harypansb-
HBIE JIOTapU(MBI.

9. [Ipenen pyHKIUN.

10. beckoneuHo mainble U
OECKOHEYHO OOJIbIIINE BE-
JTUYHHEIL.

11. OcHOBHBIE TEOpPEMBI
0 mpejenax u ux mpume-
HEHUE.

12. TlepBblii 3ameuatenb-
HBIN TIpeer.

13. HenpepbIBHOCTH
¢bynkiuu. CBoiicTBa
(GYHKIUH, HeITPEPHIBHBIX
HA CETMEHTE.

1. I/I306paSI/ITB TOYKaMHM Ha IINIOCKOCTHU

oCICA0BAaTCIIbHOCTD, 3aJIaHHYIO O6H.H/IM

3n+1
YICHOM: 4, = s

x?=5x+6

2
x° =9
sinx.

2. Beraucnuts npepen: lim
x—3

3. Beruucnuts npenen: lim ——;
x—0 Sin2x
. x2-1 xt
llm( > ) .
X—00 X

4. Beraucnuts nipenen lim
x—3

x> =5x+6
x2-9
5. MccnenoBath Ha HEMPEPHIBHOCTH
(GyHKIHIO
Flx) = {x —1l,ecmn0<x <3, B TOUKe
3—x,eciu3 < x <4,
x=3.

2. lupghepenyuanvruoe ucuucnenue

2.1 IlpousBoaHas
¢bysakuuu. ['eomeTpu-
YeCcKUil U pusnye-
ckuil cMbicisl. [Ipa-
BUJIa quddepeHmpo-
BaHUS U TPOU3BOJI-
HBIE 3JIEMEHTaPHBIX
GyHKIUH.

14. 3agauu, npuBOAILINE
K TIOHATHIO TIPOU3BO/I-
HOM: 3a71a4a 0 CKOPOCTH
JIBUKYILICVCSI TOUKH; 3a-
Jlaya O HaKJIOHE Kaca-
TEJIbHOM.

15. Onpenenenune npous-
BoaHOM. [IpaBuna nug-
bepeHnupoBaHusl.

16. Ilpon3BoanbIe 31€-
MEHTapHBIX (QYHKITHIA:
BBIBOJ] OOIINX MPaBUIT
T hepeHIMpOBaHNUS;
MIPOM3BOIHBIC DJIEMEH-
TapHBIX YHKIUH.

1. Haiitu nmpou3BoaHYyIO GYHKIINH, MTOJIb-
3ysICh ONpPEACTICHHEM IPOU3BOTHON

y =1+ x2.

2. Ucnionb3ys npaBuia u Gopmysl 1ud-
(bepeHIpoBaHNs, HAUTH MPOU3BOIHBIC

dynkmumit y =In(x+1+~/x> +2x+3).

3. Haiftu npon3BOIHYI0 BTOPOTO NOpsIKa
y =sin’ x.

2.2 ludpdepennman
¢byukuuu. [Ipoussoa-
Hble U AuQdepeHn-
aJIbl BBICIIUX MOPSII-
koB. [Tapamerpuye-
CKO€ 3ajlaHne (yHK-
uuu u e€ auddepen-
nupoBanue. CBoiicTBa
g depeHInpyeMbIX
(bYHKIMHA.

17. Tlousatue nuddepen-
nuana. ['eomerpuueckui
cMmbIch quddepennmana.
18. duddepenmnuman
cnoxHou ¢pyHkuuu. Tad-
muna auddepeHnnanos.
19. Ilpumenenue nudde-
peHIana s npuoim-
KCHHBIX BBIYMCIICHUH.
20. ITpouzBoansie u aud-
(dbepeHIraIbl BBICITUX
MOPSIIKOB.

1. Haiitu nuddepennman Gpynkuun
y=sin’ x.

2. Haittu nuddepenunan cioxHom
gynkuum y = arctgx?.

3. Haiitu ¢ momosto quddepennnana
MPHUOIMKEHHOE 3HAYCHUE BBIPAKCHHS
V1,02

4. Haittn nuddepeHiman TpeTbero mo-
panka gysxmun y = x3 + 3x2 + 4.

5. Ucnions3ys npasuio Jlonurans, HaluTH
sin 3x

npenen GyHKIUU )lcl_>n71T p—
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21. IlapameTrpuueckoe 3a-
naHue QyHKIUN 1 €€
g depeHImpoBanue.
22. Teopema depma.
Teopema Posus. Teo-
pema Jlarpanxa.

23. IlpaBuno Jlonuras.

2.3 Bo3pacranue u
yObIBaHUE (QYHKINH.
MaxkcuMyMbl U MUHU-
MyMBbl. ACUMIITOTBHI.
ITocTpoenue rpadu-
KoB ¢yHkuuit. dop-
myna Teinopa.

24. Bo3pacranue u yObI-
BaHue QyHKImii. Makcu-
MYMbl 1 MUHUMYMBI
byHKIMH.

25. Haubounpiee u
HAauMEHbIIIEE 3HAYCHUS
byHKIHH.

26. UccnenoBanue GpyHK-
U Ha SKCTPEMYM C T0-
MOUIBIO BTOPOU MPOU3-
BOJHOM. BrinmykiocTs u
BOTHYTOCTH Tpaduka
byukun. Touku nepe-
ruba. Acumnrotsl. [lo-
CTpoeHHE rpapuKoB
GyHKIUH.

27. ®opmyna Teitnopa ¢
OCTaTOYHBIM YJIEHOM B
dopwme Jlarpanxa. [1pu-
MeHeHue GopmyJsl Tei-
JI0pa K JIEMEHTapHBIM
¢ynkuusam. [pubnmxen-
Hble HOPMYJIBI.

1. UccnenoBaTh Ha SKCTPEMYM (PYHKIIUIO
X

Y= x2+4°

2. HaiitTu HanbombIiee 1 HAaMMEHbIIIEEe
3Hauenus pynkuun y = x* — 8x% + 3 na
oTpeske [-2; 2].

3. UccnenoBaTh PYHKIIMIO U IOCTPOUTH
rpapuk y = 2x3 — 12x2 + 18x.

4. Pa3noxuTh MHOTOYJICH

x* — 5x3 + x%? — 3x + 4 no crenenam
JByYJIeHa X — 4.

3. Humezpanwvnoe ucuucnenue

3.1 IlepBooOpazHas
GbyHKIUSA ¥ Heonpeie-
JICHHBIM HHTETpal.
OCHOBHBIE METO/IBI
MHTETPUPOBAHUSL.

28. IlonsaTue nepBoo0d-
pa3Hoi pyHKINU U He-
OIPEEIIEHHOI0 UHTE-
rpania.

29. CaoiicTBa Heonpee-
JICHHOT'O MHTETpaa.

30. OCHOBHBIE METO/IBI
MHTETPUPOBAHUS: HEMO-
CPEJICTBEHHOE NHTETPU-
pOBaHUE; 3aMEHa nepe-
MEHHOH (MeTOJ MoJjicTa-
HOBKH); HHTETPUPOBAHHE
10 YacCTsIM.

1. BoruncnuTh UHTETpAN I(Z +5x)°dx.

2. BBIUMCINTE MHTETPAI I xcosxdx.

3.2 HTerpupoBanue
JIpOoOHO-paliOHAIb-
HBIX QYHKIUH, TPUTO-
HOMETPUYECKHX BBI-
paxXeHuM, IpocTen-
IIMX UPPALUOHAIBHO-
CTEH.

31. UnTerpupoBanue
JTPOOHO-PAIIMOHATBHBIX
GbyHKIUI: BeIIEIEHNE
MPABUIILHOM paIrMoHab-
HOM Apo0OH; HHTETPUPO-
BaHWE MPOCTEHINX pa-
[IHOHATBHBIX JPOOEH;
pa3oXKeHNe MPaBUIHLHON

2x—1
2x+3

1. Boraucauts uarerpan [ dx.

2. BBIYMCIIUT MHTETpAT
[ sin 2x cos 2x dx.

3. BoruucnuTh UHTETpaj j\/ 3—"Txdx.
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panroHaIbHON IpoOH Ha
MPOCTEUIIINE; METOJI HE-
OTpeieIeHHBIX K03 du-
[IMEHTOB; UHTEIPUPOBA-
HUE NPaBUIIbHBIX Pallo-
HaJBHBIX JPOOEH.

32. nrerpupoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKCHU.

33. UaTerpupoBanue
IIPOCTEUIINX UPPALUO-
HaJIbHOCTEM.

3.3 OnpeneneHHbIN
HUHTETpall, €ro CBOu-
ctBa. [IpubnnxenHoe
BBIUHCIICHHE OTpe/e-
JIEHHOT'O MHTETpaa.

34. 3aiauu, NpUBOIAIINE
K [IOHSTHIO OIpe/ieIeH-
HOTO MHTETpaa: 3ajada
0 MPOJIEHHOM IyTH; 3a-
Jada o TUIOIAAN KPHBO-
JTUHEHHON Tparnenuu.

35. IlonsTue onpeneneH-
HOro uHTerpaiga. OCHOB-
HBIE CBOMCTBA ONpee-
JICHHOT'O MHTErpaa.
®opwmyia Herotona-Jlei-
OHUIIA.

36. OnpeienieHHbIN UH-
Terpai ¢ NepeMEeHHbIM
BEpXHUM npenenom. Teo-
peMa o CpeHeM.

37. llpubnuxeHHOE BBI-
YHCIICHUE OIpe/ielieH-
HOTO MHTETpaa.

T
1. BeruncnuTh UHTETpas J. sinxdx
0

2
2. Beluncnute uHTErpal J [xz + %jdx
X
1

3. Haiitu momaas Gpurypsl, orpaHU4eH-
HOM JIMHUSIMU:

2 =
A I 1.

+oo dx
4. BbI4MCIIUTL UHTETPAT |, 0

x249°

3.4 Bunsl Hec0O-
CTBEHHBIX MHTETPa-
JIOB, UX CXOJIMMOCTb.

38. UnTerpansl ¢ 6ecko-
HEYHBIMU TIPe/ICTIaMH.

39. NHrerpansl oT He-
OTPaHUYECHHBIX (PYHKIIUH.

1. BeIuMCcIuTh HECOOCTBEHHBIN HHTErpal
(MM yCTaHOBUTH €TO PACXOAUMOCTD)
+00
dx
x4
1
2. BpruucnuTe HeCOOCTBEHHBIN HHTETpa

(MM yCTaHOBUTH €T0 PACXOAUMOCTD)
2

J dx
x? —4x +3

0

3.5 I'eomeTpuueckue
IIPUJIOKEHUS ONIpese-
JIEHHOT'O MHTErpaa.

40. Beranciaenue 1mIoma-
nelt mockux uryp.

41. Beruncienne mio-
11811 B MOJISIPHBIX KOOP-
JIMHATAaX.

42. Brluncienue JIHHBI
JIyTH U TIIOMIATN TTOBEPX-
HOCTH BpaiueHus. 43.
Brruucienue oobeMa.

1. BoraucnuTh miomans Gurypsl, orpa-
HUYEHHOH JINHUSIMH, YPaBHEHUS KOTO-
pexy?=2x+1ux—y—1=0.

2. Haittu nnvHy Iyrl JINHAKA Y =

Inx (OT x; =V3 pox, = \/§)

3. Beruncnuth 00beM Tenna, orpaHuYeH-
HOT'O MTOBEPXHOCTHIO, 00pa30BaHHOM Bpa-
1eHreM napabosibl Y2 = 4x BOKpYT
cBoei ocH (rmapa0osions BpalieHus), 1
IJIOCKOCTBIO0, IEPIEHANKYJIIPHON K €r0

23




OCH U OTCTOSIIEH OT BEPIIMHEI MapadoIbl
Ha pacCTOSIHUE, PaBHOE EUHUIIC.

4. HaiiTu TUI0111a]TH TOBEPXHOCTH, 00pa-
30BaHHOI BpallieHneM napadoisl y2 =
4ax BOKpYT OCH aOCIHCC OT BEPIIMHBI J10
TOYKH C a0CILIMCCOA x = 3a.

2 cemecTp

4. lugppepenyuansvnoe u unmezpansvroe ucuucienus GyHKyUil HeCKOJIbKUX NepPemMeHHbIX

4.1 ®yHKuuM He-
CKOJIbKHMX MI€PEeMEH-
HbIX. [Ipenen u He-
MPEePBIBHOCTH (YHK-
nuu. YacTHble Ipous-
BoaHEbIe. ITomHbIi

muddepenmmar.

1. Onpenenenue GpyHK-
IIUM HECKOJIBKUX TIepe-
MeHHBIX. [ eomeTpuue-
CKo€ 1300pakeHue
GyHKIIUM IBYX IT€pEMEH-
HBIX.

2. llpenen GpyHkuuu aByX
nepemMeHHbIX. Henpepsis-
HOCTb (DYHKIIUHU JBYX TIe-
pemMeHHbIX. OCHOBHBIE
CBOIICTBa HETIPEPHIBHBIX
(GyHKIMI 1ByX IT€pEMEH-
HBIX.

3. YactHble TpoU3BO/I-
HBIE MIEPBOTO MOPSIJIKA.

4. Iomusiit nuddepen-
nuan Gynkuuu. [pume-
Henue nuddepennnana
GYyHKIUHN K TpUOIHKEH-
HBIM BBIYHCIICHUSM.

5. IIpousBoaubie U Aud-
bepeHIman cioXxXHou
GyHKIMU.

1. Haiitu o6sacth onpeneneHus QyHk-
1 1

—_—t—.

Voo y

2. Jlokazath, uto pyHKUUS Z = x2 + y?

HeTpepbIBHA B JTF000H TOYKE TIOCKOCTH
Oxy.

U z =

3. Haiitu npon3BoIHYy1O % :

z=xsiny, x=1+3t, y=~1+¢1".
4. Haiitu 3Ha4eHue mosHoro auddepex-

npana QyHKIUH Z = X + Y — 1/ x2 + y2
npux=3,y=4,Ax = 0,1,Ay = 0,2.

4.2 YactHble pous-
BO/IHBIE U U depeH-
IIHAJTBI BBICIITNX TIO-
PAAKOB. DKCTPEMYM
(GyHKIIUY IBYX mepe-
MEHHBIX.

6. YacTHble TPOU3BOJ-
HbI€ BBICIINX MOPSKOB.
7. AuddepeHunansl Bbic-
IHIUX TTOPSAKOB.

8. HeoOxomgumele 1 1o-
CTaTOYHBIE YCIOBUS CY-
IIECTBOBAHUS DKCTpE-
MyMa.

9. Meroa HAaMMEHBIITNX
KBaJ[PaTOB.

1. Haifti yacTHBIE MPOU3BOIHBIE TIEP-
BOTO TIOpsiaKa z = x~y +(2x —3y)”.

2. lana pyHkuus z = Jxsin . Joka-

X
Z 0z z
3aTh, UTO X —+ )y — = —.
ox ~ oy 2
3. Haift yacTHbIE MPOU3BOIHBIE BTOPOTO
nopsinka z =In(x+e*).
0’z ¢o°
4. Tloka3atb, 4TO —f + —f =0 gug
ox~ oy
GyHKIMU z =e” cosy .
5. MccnenoBathk Ha 9KCTPEMYM (DYHKITHIO
u=2x*+6xy+5y*—x+4y—5

4.3 JIBoifHbIC MHTE-
rpainel. KpuBonnHei-
HbIE UHTETPAIHI.

10. Onpenenenue qBOM-
HOro uHTerpana. CBom-
CTBa JIBOWHOTO MHTE-
rpania.

1. BeiuncnuTh ABOIHOM UHTETpAJ 11O
YKa3aHHOMY NPSIMOYTOJIbHUKY
”(x2 +y)dxdy, 1<x<2, 0<y<I.

G

24




11. Beruucnenue aBoin-
HBIX UHTETPAJIOB: CITy-
Yyaii IpSMOYTOJIBHOM 00-
JacTu; ciayvail mpous-
BOJILHOM 00J1acTH.

12. Onpenenenure KpuBo-
JIMHEHBIX HHTETPAJIOB,
MX CBOMCTBA. Bbruuncie-
HUE€ KPUBOJUHEHHBIX UH-
TErpajioB MEPBOro U BTO-
poro poja.

2 x2
2. BBIYHCITUTE HHTETPAT .[ dx j (2x-y)dy.
1 X

3. Haiimure npsiIMOYTOJIbBHBIN Tapauielie-
Nurel HanboJIbIIEero 0ObeMa Mpu JaHHOM
cymme 12a Bcex ero péoep.

5. Paow
5.1 Yucnossie paasl. | 13. OcHoBHble oHATUA. | 1. IIpoBEepHUTH, BHIMONHSACTCS U HEOOXO-
OyHKIIMOHAJIbHbBIC OCHOBHBIE CBOWCTBA Psi- i
PSBL. noB. [lonoxurenpHbie AUMOE yCIOBUE CXOXMMOCTH 2 41
o

PAIBL
14. 3nakouepeayroniuecs
psabl. AOconoTHAs U
YCJIOBHAsI CXOJUMOCTH.
15. O6nacTs CXOOUMOCTH
(YHKIIMOHAJIBHOTO psija.
16. PaBHOMepHas cxoiu-
MOCTb (PyHKIIMOHAJILHOTO
psina. CBolicTBa paBHO-
MEPHO CXOJISIINXCS Psi-
JIOB.

2. BBISICHUTE CXOOUMOCTE U HAlTH
CyMMy psija:
l+g+q>+q° +...,

q|<l.

3. UccnenoBaTh CXOUMOCTD psija:

e (_ 1 )n—l
“~on-1"

5.2 CteneHHbIE PSIIIbI.

17. CrenneHHOM sl U €T0
00J1aCTh CXOJJUMOCTH.
CBoiicTBa CTENEHHBIX psi-
JIOB.

18. Paznoxenue QpyHk-
LUl B CTETIEHHBIE PSAIBL.
Pspn Teinopa.

19. Paznoxenue B cre-
TICHHBIE PSI/IBI OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

1. HccnenoBarh psii Ha PaBHOMEPHYIO
sin™nx

CXOMMMOCTb Yy g ——

2. HaiiTu 001acTh CXOAMMOCTH psla

yroo n3x™
n=ln41°

3. Pa3noxxuts B psiji O CTENEHSAM X QPYHK-
U0 Sin x2.

6. lughgpepenyuanvnot

e ypasHenus

6.1 uddepenunans-
HbIE YpaBHEHUS Tep-
BOTO TIOPSI/IKA, HX
YaCTHBIE CITy4au.

20. duddepennmanpHoe
ypaBHEHHE MEPBOTo I0-
psaaka. OCHOBHbIE IMOHS-
THs, €r0 O0Ilee pereHue
Y HaYaJIbHBIC YCIIOBUSI.
21. YpaBHeHus c paszue-
JSIFOIIMMUCST  TIepEMEH-
HBIMH.

22. Jluneitnbie audde-
PECHIIMANBHBIC YpaBHEHHUSI
MEPBOTO MOPSIKA.

1. Haiftu o01iee u yacTHOE pelieHne
YpaBHCHMU ITPU 3aJaHHBIX HAYaJIbHBIX
YCIIOBHUAX

x*y'+y*=0, y=1 npu x=-1.

2. Pemuth nuddepennmanpHoe ypaBHe-
Hue x°y' +y=0.

3. Pemiuth mudepennpanbabie ypaBHe-

HIA XY =X + ).

6.2 luddepenmnmans-
HbIC YPABHECHHUS BBIC-
IIUX TOPSIKOB.

23. JuddepennmanbHoie
YPaBHEHHS BBICIIMX TI0-
psakoB. OCHOBHBIE TO-

HATHA.

1. Pemuth ypaBHEHHE:
y"=xe™, y(0)=1, y'(0)=0.
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24. Cnyyau TOHMXEHUS
nopsiaka  auddepeHu-
ATBHOTO ypaBHEHUS.

25. Jluneitasie mudde-
pEHIIMABHBIC YpaBHEHUS
BTOPOT'O MOPSAKA.

2. [IpoBepuTth, OyaeT v yKa3aHHAS
(hyHKIMSA OOUTUM pEIICHUEM IS JaH-
HOTO YpaBHEHHUS:

y=Ce ™ +C,e™ ona y"-y -2y=0.
3. Hailitu peuieHue, yJIOBIETBOPAIOLICE
HaYaJIbHBIM YCIIOBUSIM:
y'=10y"+25y=0; y(0)=0, »'(0)=1
4. HaiiTu pemieHue ypaBHEHHUS:
y'=9y=2-x.

6.3 JIuneitasie qud-
(bepeHanbHbIC
YPaBHEHHSI BTOPOT'O
MOPSIIKA.

26. JIuHenHbIe OJHOPOI-
HbIE YpaBHEHHUSI BTOPOTO
MOPSIIKA C MOCTOSTHHBIMHU
KO3 pHULIHEHTaAMH.

27. JIluHeWHBIE HEOIHO-
pOJHBIE ypaBHEHUSI BTO-
pOTo MOpsIIKa C MOCTOSH-
HBIMHU KO3 () (DUITEeHTAMH.
28. Meron Bapuanuu
MIPOU3BOJILHBIX TMOCTOSH-
HBIX.

1. YckopeHue NpAMOJUHEHHOIO JBUMKE-
HUS [POINOPLMOHAIBHO KBaJpaTy Bpe-
MeHH. Haliaute 3aBUCHMOCTD MEXTY S U 1,
ecimnput=0,v=0,s=1unpusr=1
s=2.

2. Jlana cTpyHa, 3aKperuieHHas Ha KOHIaX
x =0, x =1. [lycTb B HaUaNbHBIA MOMEHT
dbopma CTpyHBI HMeEET BHUJ JOMaHOM.
Haiigute popmy cTpyHsI A1 1106010 Mo-
MEHTa BPEMEHH £, €CJIM HayaJlbHbIE CKOPO-
CTH OTCYTCTBYIOT.

3. IlpoBepuTs, sABISETCS U HYHKIHS

u = x% + 2xy — y? rapMOHUYECKOI.

CocraButens JlonmartoBa T. A., nouent kagp. MOMM

(pamunus, unuyuansl u 0onHCHOCMb Npenodasamens (eil))

(n):
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