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1 Ieap AUCHUNJIMHBI

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

B xone n3yueHus quciuIuInHbl 0ynet chopMupoBaHa KOMIIETEHITUS:

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

1.1 ®dopmupyemble KOMIETEHIIUN

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETCHIINH

HammenoBanwne Buga HanmenoBanue Konm n HazBaHME KOMIICTCHITUN
KOMIIETCHITUH KaTeropuu (TpyIIbl)
KOMIICTCHITHAM
npodeccuoHanbHbIe MK-1 (Crnocoben ocBauBaTh W HC-
KOMITCTCHIUU M0JIb30BaTh TEOPETHUECKUE 3HAHUS U

NPAKTUYECKUE YMEHHS M HaBBIKH B
peIMETHOW o0yacTu 1Mo MpoduiTo
"Marematuka" MpU pEHICHUU IPo-
(eccuoHaANBbHBIX 33/1a4).

1.2 UHauKATOPHI T0CTHKEHUSI KOMIIeTeHIUii

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

Kon u Ha3zBanue

I/IHI[I/IKaTOpI)I JOCTHIXKC-

JIMCUUTUTMHBL U IPAaKTHKH, (HOPMUPYIO-

KOMIICTCHIIN U HHUA KOMIICTCHIIUH I10 e KOMIICTCHIIUIO OIIOIT

OITOIT
IK-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 TpenMeTHo 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 | 11ye 1 2 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 3a7a4. 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 JlemoHCTpHUpYyeT
yMEHHE pa3palaThIBaTh IO

pa30BaTeNbHBIX PE3yIHTaTOB 00YUYAIOMIErocs 1Mo
MaTeMaTHKe




Kon u HasBanue

Nupukaropel noctrxe-

JIMCUUTUIMHBL U IPAKTHKH, HOPMUPYIO-

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.
CraHmapThl MATEMaTHIECKON MOTOTOBKA
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) IIpenguromMHasi 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, yMenusi, HaBbIku (3YB) no aucunninHe

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

KO,Z[ 1 Ha3BaAaHUC KOMIIC-
TCHIIUU

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

3uanusi, ymeHus, HaBbIkU (3YB),
dbopmMupyeMble TUCITUTUTMHON

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/1ad.

IIK-1.1 3maer cTpyKTypy, COCTaB
W IMIaKTHYECKHE eIUHUIBI TIPe/i-
MeTHOW oOmactu "Matemaruka"
(pemo1aBaeMoro npeameTa)
IIK-1.2 YmMeeT OCyIIECTBIATh OT-
60p yueOHOTO CoNepKaHUs TPe-
MeTHO# obOmactu "MaremaTnka"
JUISL €TO PEATU3alNH B PA3ITHMYHBIX
dbopMax o0OydYeHUs B COOTBET-
crBun ¢ TpeboBaHuamMu DPI'OC
00

IIK-1.3 JleMoHCTpUpyeT yMeHHe
paszpabareBaTh IO MPEAMETHOMN
obnmactu "Maremaruka" pas3nud-
Hble (OPMBI yUEOHBIX 3aHATHH,
MPUMEHSTh METOJBI, NPUEMBI U
TEXHOJIOTUH OOyuYeHHs, B TOM
qrcie HHPOPMAMOHHBIE

3HaTh.

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

- METOJbl MPOBEJICHUS] HAYYHOTO
WCCJICIOBAHUS B TIPEAMETHOM 00-
JacT “nuHeiHas anredpa’.
YMmerTn:

- MCMOJIb30BaTh HAy4YHbIE 3HAHMS
npeaAMETHOM o01acTH “MaTtemaTtu-
YyecKMi aHanu3” 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
npeaMeTHoM obactu “Maremaru-
YeCKU aHaiM3” TMpHU pa3padoTKe
00pa30oBaTeNbHBIX MPOrpaMM, pa-
00uyux mporpamMMm y4eOHBIX IMpe-
METOB, KypCOB BHEYPOYHOH Jes-
TEIbHOCTH.

Biaagers:

- METOJaMH Hay4YHOT'O HCCIIe10Ba-
HUS B 00JIACTH MaTEeMaTHYECKOTO
aHaln3a;

- cnocobaMu Toy4deHUs: WHEGOP-
MAaIiU O COBPEMEHHOM COCTOSIHUU
Hay4HBIX MCCIICIOBAaHUN B TIPEIl-
MeTHOI obnactu ‘““MaremaTuue-
CKHil aHayn3”.

2 O0bEéM U TPYA0EMKOCTH TUCIHUIJIMHBI IO BUAAM Y4eOHbIX 3aHSTHIA.
DopMbI MPOMEKYTOUHOM ATTECTALUU.

Ta6numa 4 — O0beM U TPYA0EMKOCTb TUCHMIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHMA

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

BueayuTtopHas pabora (Bcero):

JaBaTCJICM

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

NOATOTOBKa KprOBOfI pa6OTBI /KOHTaKTHAas pa60Ta

JIeM)

TPYIIIOBAasl, UHNBHUyalbHasl KOHCYJIBTALMS U UHBIE BHJIbI
yueOHOIl eI TeTbHOCTH, TPEAyCMaTpUBAIOIIUE TPYIIIOBYIO
WIM UHIUBUAYaIbHYIO 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-TeMaTHyecKuii IIaH O4YHOM (opMbI O0yUEeHHUS

3. Y4eOHO-TeMATHYECKHMH TUIAH M COJAEPKAHUE TMCIUIIUHDI.

3.1 YyeOHO-TEeMaTHYECKHI IJIAH

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

Tpyno- 010]0) 300 KyILEro
= EMKOCTB | AyTUTOpH. Aymu- KOHTPOJIS U
B [Paszesibl ¥ TEMBI JIUCIUILIMHBL (6ceeo 3AHSTHS TOpH. 3a- IIPOMEXKY-
% 10 3aHATUSAM yac.) cpC | HoTHs CPC TOYHOH aT-
X JeKIl. | mpa JeK | mpa TecTaniu
iz KT. w | kT ycIeBaeMo-
2 CTH

Cemectp 1
1. ®ynkyuu, npeoensi, ne-
npepoviGHOCHb

1 1.1 ®ynkuusd: onpenenenue, | 11 2 2 7 Kourposs-
crocoOsb! 3amanus. CBolicTBa Has pabora
GbyHKIUH. DiIeMeHTapHbIE Ne 1
GYHKIUHU ¥ UX TpadUKy.

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

2. lupghepenyuanvroe uc-
yucnenue

3 | 2.1 IlpousBoHas pyHKIIUH. 13 2 2 9 Konrposs-
I'eomerpuueckuil u puznge- Has paboTa
ckuii cmbichbl. [IpaBuna aud- Ne2
(hepeHIMpOBaHUS U ITPOU3-

BOJIHBIE DJIEMEHTAPHBIX (QYHK-
005078

4 | 2.2 Muddepenunan pynxmuu. | 17 2 4 11 Kourposs-
[IpousBonubie u Auddepen- Hasi paboTa
[IUAJIBl BBICIINX MOPSIIKOB. Ne 2
[TapameTrpuyeckoe 3aganue
¢bysnkunu u e€ nudepeHiy-
poBanue. CBoiicTBa 1udde-

PEHLIUPYEMBIX (PYHKITHI.

5 | 2.3 Bo3pacranue u yobiBanue | 13 2 2 9 KonTposib-
¢byHKIUiH. MakcCUMyMBbI U MU- Hasi paboTa
HUMYMBL. AcumnToThl. [To- Ne2
cTpoeHue rpaukoB GyHK-
nnii. Popmyna Teitstopa.




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpyso- | OPO 300 KyILero
= EMKOCTB | AyTHTOpH. Aymu- KOHTPOJIS U
B [Pa3ziesibl ¥ TEMBI JUCIHUILIMHBL (6ceeo SAHSTHS TOpH. 3a- MIPOMEXKY-
% 10 3aHATUSIM yac.) cpC | mTHs CPC TOYHOH aT-
5 JeKIL. | Tpa JeK | mpa TeCTalun
i KT. m | KT ycreBaemo-
2 CTH
3. Hnmezpanvnoe ucuucie-
Hue

6 3.1 IlepBooOpaznas ¢pynknus | 13 2 2 9 KouTtposs-
U HEONPEICICHHBII HHTETPAL. Has pabora
OcHOBHbIE METOBI UHTETPH- Ne3
pOBaHMSI.

7 3.2 UnrerpupoBanue apodHo- | 17 2 4 11 KouTtposs-
palMOHAIBHBIX (QYHKIIHUIH, Has pabora
TPUTOHOMETPUYECKHX BhIpa- Ne3
KEHUH, IPOCTEUIINX UPpaLU-

OHAJIbHOCTEH.

8 3.3 Onpenenennplii uaTerpai, | 13 2 2 9 KoHTpoJIb-
ero cpoiictea. [IpubnauxeHHoe Hasi paboTa
BBIUHCIICHHE OMPEEIEHHOTO Ne3
MHTErpaa.

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

Ne 3

10 | 3.5 T'eomerpuueckue mpuno- | 17 4 4 9 Konrposns-
JKEHUS OIPEIEIICHHOTO NHTE- Hast paboTa
rpaia. Ne 3
[TpomexyrouHas arrectanus | 36 3K3aMeH
— 9K3AMeH

HNTOI'O o 1 cemectpy 180 24 26 |94

Cemectp 3
4. lucppepenyuanvnoe u un-
mezpanbHoe UCUUCTIEHUSA
¢yuKyuil necko1bKUX nepe-

MEHHBIX

11 | 4.1 OyHKMM HECKOIBKUX Te- | 22 4 4 14 Konrposs-
pemennbIx. [Ipenen u Herpe- Has pabora
pBIBHOCTH GyHKIIUHU. YacTHEBIE Ne 4
nipou3BoHbIe. [TomHBIM TU-
dbepeHnmar.

12 | 4.2 YacTHbIe IPOU3BOIHBIE | 22 4 4 14 KoHTpoJIb-
nuddepeHIanbl BHICIINX MMO- Hasi paboTa
PAAKOB. DKCTpeMyM (YHKIIUN Ne 4
JIBYX IEPEMEHHBIX.

13 | 4.3 /IBoitHBIC UHTETPAIIBI. 22 4 4 14 KonTtpois-
KpuBonuHeliHbIe HHTETPAHI. Hast pabora

Ne 4
5. Paow

14 | 5.1 Yucnoseie psabl. OyHKIU- | 22 4 4 14 Kourposs-

OHAJIbHBIC PSI/IBL. Has pabora
Ne 5




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpyno- | OPO 300 KyIIEro
= EMKOCTB | AyTHTOpH. Aymu- KOHTPOJIS U
\: Pasnensl 1 TeMbl AMCLUIUIAHEI ((;ce)eo 3QHATUS TOpH. 3a- MPOMEIKY-
= |10 3aHATHAM yac. HSTHS TOYHOH aT-
% JIEKII. | TIpa CcPC JeK | mpa CcPC TecTaluu
I KT. m | KT ycreBaeMo-
2 CTHU
15 | 5.2 CteneHHBIC pSAIBI. 20 4 4 12 KouTtposs-
Has pabora
Ne 5
[IpomexxyTounas arrecrauus | 36
— 9K3aMeH
HNTOTI'O no 2 cemecTpy 144 20 20 | 68
Cemectp 4
6. ugpgdhepenyuanvnvie
YpasHeHus
16 | 6.1 JuddepeHnmanbabie 18 10 10 |28 Kourposs-
YpaBHEHHUS EPBOTO MOPSIKA, Hasi paboTa
UX YaCTHBIE CIIyYau. Ne 6
17 | 6.2 HuddepenunanbHbie 18 10 10 | 28 KouTtposs-
YpaBHEHUS BBICIIUX IIOPAI- Has paboTa
KOB. Ne 6
18 | 6.3 Jluneitnbie quddepennu- | 18 8 10 |30 KonTposib-
aJIbHBIE YPAaBHEHUS BTOPOIr'O Hasi paboTa
MopsiJIKa. Ne 6
[IpomexxyTounas arrecrauus | 36 9K3aMeH
— 9K3aMeH
HNTOT'O mo 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

11

OyHKIUA: OIIpeNeIIeHue,
criocoOx! 3amanus. CBO-
cTBa (PyHKIMHA. D1eMeH-
TapHbIe QYHKIMH U X
rpaduKu.

[Tonsitre pynkuuu. CriocoOs! 3ananus yHkun. O630p
AIIeMEHTApHBIX (PyHKINN U X TpadUKOB: 11eJasi paluoHalb-
Hast QyHKIUS; APOOHO-paIliOHaTbHAS (PYHKIIHS; CTeTIeHHAs

byHKIMS; ToKa3aTenbHas QyHKUUS; Jorapudmuyueckas

¢byukus. [loustue o6patHoit pyHkuuu. Tpuronomerpuue-

ckue ¢pyHkuuu. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINU.

CnoxHas QyHKUHUS.




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbI JUCLIMILIIMHbI

1.2 | Ilpenen ¢pynkmun. becko- | IIpenen uncnoBoii mocnenoBarenbHOCTH. Yucio e. Harypainb-
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 | IlpousBoaHast QyHKIHH. 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-
MIPOU3BOIHBIC DJIEMEHTAP-
HEBIX by HKIIHIA. KX npaBuil AU HepeHIupoBaHMsL; IPOU3BOIHBIE HJIEMEH-
TapHBIX QYHKLUI.

2.2 | Judbdepenuman pynkuuu. | [Tonstue nuddepennnana. I'eomerpuaecknii 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‘JCLHI/IX nopsakoB. [lapamerpuueckoe 3aganue GyHKIUU U
CaoiictBa muddepeH- e¢ nuddepennupoanue. Teopema Pepma. Teopema Poiws.
pyeMbIX QyHKIHH. Teopema Jlarpamxa. IIpasuno Jlonurans.

2.3 | Bo3pacranue u yoriBanue | Bo3pacranue u yobiBanue QyHkIuil. MakcUMyMbl 1 MUHH-
(ynkimit. MakCUMyMBI B | mywmsI yEKIui. Han6omnbiee 1 HauMeHbIIee 3HAYCHUS
MHHHMYMBI. ACHMITOTBL. | dyvpyeryy. MccseoBatue GyHKIMIT Ha SKCTPEMYM C IOMO-
[TocTpoenue rpadgukon . N

. . IIBIO BTOPOH MPOU3BOIHON. BBITyKIIOCT M BOTHYTOCTH 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
aneMeHTapHbIM pyHKIAM. [Tpubnnxennsie GopMyIibl.
3 Humezpanwvnoe ucuucne-
Hue

3.1 | IlepooOpaznas pynkuust | [loHsTHE IEpBOOOPa3HOM (DYHKIIMH 1 HEONPEACTCHHOTO HH-
¥ HEONIPEJCNICHHBIN UHTE- | Terpasna. CBoiicTBA HEONpeaeNeHHOro HHTerpana. OCHOBHEIE
rpast. OCHOBHBIE METOMIBI | \ieTo 11 MHTErPUPOBAHHS: HETIOCPEACTBEHHOE HHTErPUPOBA-
WHTETPUPOBAHUSL. ) . .

HUE; 3aMeHa TIEPEeMEHHOM (METO/I MOJICTAHOBKH ); HHTETPUPO-
BaHUE 110 YaCTSM.
3.2 | UnrterpupoBanue apoOHo- | MIHTerpupoBaHue ApoOHO-PAlMOHANBHBIX (DYHKLUHN: BBIIEIe-

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-
LUOHAJIBHBIX Apo0eil. IHTerpupoBanue TpUroHoMeTpuye-
CKMX BbIpakeHMI. IHTErpupoBaHue NpoCTEHIINX HPPALIO-
HaJIbHOCTEM.
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI
3.3 | OnpenenenHblil nHTErpaj, | 3agayuu, MPUBOISIIIUE K MIOHITHIO ONPEIEICHHOTO HHTETpaja:
ero cpoiictsa. [Ipubin- 3aJa4a O MPOMJAECHHOM ITyTH; 3a]1a4a O TJIOLIA I KPUBOJIU-
KCHHOC BBIMHUCIICHNC HeitHoit Tpanenuu. IlonsTue onpenenenHoro unTerpana. Oc-
OTPC/ICTICHHOTO MHTC- HOBHbIE CBOMCTBA ONpe/esIeHHOro nHrerpaina. @opmyina
rpaja. HrroTona-JleliOnuna. OnpeneneHHbIi HHTETpaj C TIEPEMEH-
HBIM BepXHUM IipenesoM. Teopema o cpeanem. [Ipubnmxen-
HO€ BBIYMCIICHUE OIIPEIEIICHHOIO UHTErpala.
3.4 | Buasl HecoOCTBEHHBIX UH- | MIHTerpaiisl ¢ 6eCKOHEYHBIMH MpeienaMu. IHTerpasl oT He-
TCIrpajioB, UX CXOUMOCTD. | orpaHWYeHHBIX (PpyHKINNA. HecoOCTBEHHBIC MHTETPAIIBI IIEP-
BOT'O ¥ BTOPOI'O poJa.
3.5 | 'eomerpuueckue mpuiio- | Beriuucnenue miomianeit miockux guryp. Beraucienue mio-

JKCHHUA OIMPCACIICHHOIO
HHTCIrpala.

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

Cooeparcanue npaxmuyeckux 3aHsAmu

1 Dynkyuu, npeoensvl, He-
npepvl8HOCHIb

1.1 | Oyukuus: onpeneiacHue, OyHKIMU U crioco0bI uX 3a1anusi. O0IacTh onpeeneHus
crocoObI 3aganus. Ceoii- byHKIUN. DIIeMeHTHI ToBeieH!s QYHKINU. DIeMEeHTapHbIE
cTBa QyHKUMH. DNeMeH- | dyvperumn. Obparsas hyHKuus.

TapHble GYHKIUU U UX
rpaduKH.

1.2 | Ilpenen ¢pynknun. becko- | @yHKIMU HETOYUCICHHOTO apryMeHnTa. OyHKIIMN HETIPEepPhIB-
HEYHO MaJlble 1 OeCcKo- HOro aprymeHTa. beckoneunslie BennuuHbl. [Ipu3Haku cye-
HEYHO OOJTbIIHE BEJH- crBoBaHus npenena. HenpepoiBroCTh GyHKImu. Haxoxe-
yuHbl. HenpepsIBHOCTH

Hue nipenenoB. CpaBHEHHE 0€CKOHEYHO MaJIbIX.
GyHKITUH.

2 Hugppepenyuanvnoe uc-
yucienue

2.1 | [IpousBonHas HyHKIUH. [TpousBoanas. Ckopocts u3MeHeHUs GyHkiuu. [Iponsso-
I'eomerpudeckuii u GU3n- | gag ¢bynkiuu. ['eoMmerprueckuid cMbICT MPOU3BOAHOM. J{nd-
HecKui CMbICIbL LIpaBuia | gepennppoBanne (yHKLHIA: CTENICHHBIX, TPHTOHOMETPHYE-
g depeHIIMPOBaHUS U

CKHX, OOpaTHBIX TPUTOHOMETPUYECKUX, JTOTapu(HMUIECKUX,
MIPOU3BOIHBIE FJIEMEHTAP- 1
HBIX (yHKIHA. nokasarenbHbIX. Jlorapupmuueckoe nuddepeHrpoBaHue.
O6parnbie pyukimu. OyHKIMHT, 3aJaHHBIE HESIBHO.

2.2 | Iuddepennman pynknun. | Haxoxnerne muddepernuana pyHkun. OyHKINN, 3a/1aH-
Ipounssonssie u xudde- HbIe TapameTpudecku. [ToBTopHoe muddepeHrpoBanme
PEHIHAATIBI BHICIIHX IT0- (yHKIIMIA, 3a1aHHBIX B SBHOM BHJE M (DyHKIWIA, 3JAHHBIX B
psankos. [Tapamerpuue-

HesiBHOM Bujie. JuddepeHnnansl BEICIIUX MOPSIIKOB.
CKo€ 3a/1aHne QyHKIUU U
e€ nuddepeHnupoBanue.
CsoiicTBa tuddepenuu-
pYeMbIX (pyHKITHA.
2.3 | Bo3pacranue u yobiBanue | MccnenoBanue GpyHkuuii u ux rpadukos. [Topenenue ¢hyHk-

¢byHkuuit. MakcuMyMsl 1
MUHUMYMBI. ACUMITOTHI.
ITocTpoenue rpagukos

1uu. [Ipumenenne nepBoil Mpou3BOIHON. 3a1aul Ha HAX0X-
JIeHHe HauOOJbIINX U HAMMEHBIINX 3HAYeHUN PYHKIUH.
[TpumeHeHne BTOPOI MPOU3BOIHOM: 3KcTpeMyMbl. O01ee
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbI JUCLIMILIIMHbI
¢ynkuuii. Dopmyna Teil- | ucciaenoBanue GyHKIUN U MOCTpOEHHE UX rpadukoB. Dop-
JI0pa. Myza Telnopa u €€ npuMeHEHHE.

3 Hnmezpanvnoe ucuucne-

Hue

3.1 | IlepoobOpaznas Gpynkuus | IIpocreiimue npuemsl uHTErprpoBanus. OCHOBHbIE METO/IbI
Y HCOIPE/ICIICHHBIN UHTE- | UHTErpUPOBAHKs: MHTEIPHPOBAHHUE [0 YACTAM; 3aMEHa Tepe-
rpai. OCHOBHBIE METOIBL | y\ronmoii
UHTEIPUPOBAHUS.

3.2 | UuTerpupoBanue npodHo- | MHTErppoBaHue ApoOHO-parmoHaIbHBIX GyHKINNA. MHTe-
paUMOHAIBHBIX QyHKLHH, TPUPOBAHNE TPUTOHOMETPUUYECKUX BBIPAKCHUN: HHTETPAIIbI
TPUTOHOMCTPHHCCKHX BBI- | pyna: [ sin ax sin bxdx, [ cosax cos bxdx ,
paXeHUH, IPOCTENILINX _ .

. [ sin ax cos bx dx. Haxos1enue HHTErPATIOB C IMHEHHOM
UppaloHaIbHOCTEH. .
UPPalMOHATILHOCTBIO; HHTEIPAJIOB ¢ KBAaJPaTUUYHOM Hpparuo-
HAJIbHOCTBIO.

3.3 | Onpenenennslii unTerpai, | OnpeneneHHbld HHTErpall U €ro NpocTenie cBoicTBa. Bol-
ero cpoiicrsa. [Ipubin- YHUCJICHHE UHTETPaioB cyMMUpoBaHueM. CpeiHee 3HaueHHe
KCHHOC BBIMUCIICHIC ¢ynkuuu. MaTerpan ¢ nepeMeHHbIM npeaenom. @opmyina
OIpeIeNIEHHOTO NHTE- .

Herorona-Jleitbnuna. [IpubnmxeHHbIe METOIBI.
rpaa.

3.4 | Buasl HecoOCTBEHHBIX UH- | VIHTErpasl ¢ 6eCKOHEUYHBIMU TIpeienaMu. MIHTerpaiisl ot
TErpajioB, UX CXOMUMOCTD. | GyHKIHIA ¢ OECKOHEYHBIMU PAa3phIBAMHU.

3.5 | 'eomerpuueckue npuno- | Ilnomane ¢purypsl. Anuna auaun. O6bem tena. [lnomans
KEHH OIIPEACIICHHOTO MOBEPXHOCTHU BpAILICHUS.

UHTErpaa.
[IpoMexyTouHas aTTeCTALMUSI - IK3AMEH
Cemectp 3-4

Cooepotcanue 1eKYUOHHO20 Kypca

4 Jugppepenyuanvroe u
UHMeZPaIbHOoe ucHuce-

HUA QYHKYUIL HeCKONb-
KUX nepemeHHbIX

4.1 | ®yHKUUU HECKOJIBKUX 1e- | Onpenenenne GyHKINN HECKOIBKHUX 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 obmactu. 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 mpou3BoHbIe U | YacTHbIE IPOM3BOIHBIE BBICIINX MOPAAKOB. [Ipu3Hak mos-

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

Horo auddepennuana. JuddepeHiuans BRICIINX MOPSIIKOB.
HeoOxoaumble U TOCTaTOYHBIC YCIOBHSI CYIIIECTBOBAHUS JKC-
TpeMyMa. MeTo 1 HaMMEHBIITNX KBaIPaToB.
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/1 | TeMbI JUCIUILUIMHBI

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

JIeHHE KPUBOJIMHEHHBIX HHTErPAIoOB, UX CBOMCTBa. Brruncie-
HUE KPUBOJUHEIHBIX MHTErPAIOB [IEPBOrO U BTOPOTO poja.

3) 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 | CTenieHHbIE PAIBI. CrenenHoii psig u ero odiacts cxogumoctu. CBOMCTBA 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 | Juddepenunanpusie 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 | JudbdepeHnmanbabie 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 | ®yHKUIUM HeCKONMBKUX 1e- | O0nacTh onpeneneHus pyHKIui 1Byx nepemenHsix. [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 | YactHele mpou3BoaHbie H | [loBTOpHOE MU depenimpoBanme. 3aMeHa MepEeMEHHBIX.

Qg QepeHIranbl BBICIINAX
MOPSIAKOB. DKCTPEMYM

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

/0 | TeMbI JUCLIMILIIMHbI Conepanne 3anATus
(GYHKIIUU IBYX ITEPEMEH-

HBIX.

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

JUHATaM.

5 Paow

5.1 | Yucnossle psjbl. PyHK- CX01MMOCTb YMCIIOBOTO psifa. Psiibl ¢ M0JI0XKUTEIbHBIMU
OHMOHAJIBHBIC PABI. qyieHaMu. Psiibl ¢ MPOU3BOIBLHBIME WieHaMU. AOCONIOTHAS

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

5.2 | CreneHHbIE PSIBL. Paznoxenue ¢pyHKuMU B cTenieHHbIe psiibl. IHTEepBas cxonu-
MOCTH. BBIducieHue npuOIMKCHHBIX 3HAUCHUN (QYHKITHIA.

6 Jlugppepenyuanvhuie
YpagHeHUus

6.1 | duddepennuansusie VYpaBHEHUs] MEPBOro MOpsAIKa. YpPaBHEHUS C pa3zelisioliu-
YPaBHCHUA IIEPBOTO 110- Mucsi nepeMeHHbIMU. OnHOpoAHbIE ypaBHEHUs. JIuHelHbIe
PA/IKa, NX HaCTHBIC CIIy- ypaBHEHUs. YpaBHEHHUS B MOMHLIX AudpepeHmanax.
qau.

6.2 | dAuddepennumansusie YacTtHble ciiydan ypaBHEHUH BTOPOro nopsijaka. YactHele ciy-
YPaBHCHHA BBICIIHX 110~ Yyay ypaBHEHUH 00Jiee BBICOKHX TOPSIIKOB.

PSAKOB.

6.3 | Jluneitnble nuddepentm- | JIuneliHble 0AHOPOAHBIE YpaBHEHHUS BTOPOIO MOPsSAKA C MO-
JIbHBIC YPaBHECHU BTO- CTOSHHBIMU KO3 ¢dunmentamu. JIMHelHbIE HEOJHOPOJHBIE
pOro nopsaka. YPaBHEHUs BTOPOTO MOPSAKA C MOCTOSHHBIMA KO3(uIHeH-

tamu. MeToJ BapualMyM HpPOU3BOJIBHBIX MOCTOSHHBIX. CH-
cTeMbl AU PepeHIInaIbHbIX YPaBHEHUH.
IIpoMexyTouHas aTTeCTalUs - IK3AMEH

4 TlopsiioK OLlEHUBAHUS YCNEeBAeMOCTH U ¢(OPMUPOBAHHOCTH KOMIIe-

TeHIUIl 00y4aroumerocs B TeKyueid 1 MpoOMe:KyTOYHOM ATTeCTALMH.

I[JIH MOJI0KUTEIbHOM OIICHKU I10 pE3yJibTaTaM OCBOCHHA NUCLUIIIINHBI O6y—

JaromemMycs H606XOI[I/IMO BBIIIOJIHUTB BCC YCTAHOBJICHHBIC BU/IbI y‘-IG6HOI>i pa6OTbI.

OrneHka pe3yJbTaToB paboThl 0Oyuaromerocsi B 0amnax (1o BHUjaMm) MpHUBEIEHA B
Tabnwue 7.

Tabnuna 7 - banabHO-peUTUHTOBAsI OLIEHKA Pe3yIbTaTOB yueOHOU paboThl 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 Jlexumonnsle 3aus- |1 6aJ - mocemeHne 1 JEKIMOHHOTO 10
Has pabora B THS (KOHCIIEKT) 3aHATHUS
cemectpe (ITo- (12 3ansTwHii)
CcellleHue 3aHs- [TpakTuueckue 3ans- |1 6ann - noceuienue 1 npakruye- 35
TUH TIO pacIu- TUs (OTYET O BBIMOJI- |CKOTO 3aHATHS
CaHUIO U BbI- HEHUH MPAKTUYECKOH |10 3 0aJI0B — IIOocelleHue | 3aHaThs
IIOJIHEHUE 3a- pabotsl) (13 3aHsA-  |M CyIIECTBEHHBIN BKIJIAJ] HA 3aHATHH
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 6asaa (BeimoaHeHo 51-67% 3ama-

HUMN)

4 6anua (BemosiHeHo 68 - 84% 3ana-

HUMN)

5 6asnoB (BeimonHeHo 85 - 100% 3a-

JTAHU )
Hroro nmo tekyieii padore B cemectpe (31 6aJ1J1 — OPOroBoe 3HaYCHUE) 31-60
[Tpomexyrou- |40 YcTHBIH ompoc 20 6aJ10B (ITOPOTOBOE 3HAUCHUE) 20-40
Has aTTecTanus 40 6a/10B (MakCUMalIbHOE 3HAYE-
(x3amen) HHE)
HToro no npoMe;KyTo4HoOM aTrrecTaiun (3K3aMeHy) 20-40

CymmapHasi oneHka no qucuuninie: Cymma 6ajuioB TEKyIIeld U MPOMEXYTOYHON aTTeCTaluu
51 — 100 6as10B

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

3 cemecTp
Texymas yue6- |60 Jlexumonnsle 3aHs1- |1 6ama — mocemieHue 1 TeKIMOH- 8
Has pabora B TUS (KOHCIIEKT) HOT'O 3aHATHUSA
cemectpe (ITo- (10 3ausTHIT)
CEIICHUE 3aHs- [TpakTrueckue 3ans- |1 6amn - noceuienue 1 npakruye- 37

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

TUS (OTYET O BBINOJ-
HEHUHU NTPAKTHYECKOU
pabotsr) (10 3ans-
THI1)

CKOT0 3aHATHUS
2-3 6as1a — nocenenue 1 3aHaTus u
CYIIICCTBEHHBIN BKJIa]l HA 3aHSATUH B
paboTy Bcell rpynibl

KoHTtposbHbIE pa-
00t (3 paboThI)

3a onny KP:

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

3 6asga (BeimoaHeHo 51-67% 3ana-
HUMN)

4 6anua (BemosHeHo 68 - 84% 3ana-
HUM)

5 6ansoB (BeimonHeHo 85 - 100% 3a-
JIaHW )

15

Hroro nmo Tekyuieii padore B cemectpe (31 6a171 — mOporoBoe 3HaYCHUE)

31-60

[IpomexyTou-
Has aTTecTanus
(9x3amen)

40

YcTHbII onpoc

20 6aJy1a (MOporoBoe 3HaUCHHE)
40 6ans10B (MaKCUMaJIbHOE 3HAUe-
HUE)

20-40
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VYuebnas pa- |Cymma |Bumsl u pedynprarsl |OlieHKA B aTTECTAI[UH bannel
0ota (Buabpl)  |0aymoB |y4eOHON pabOThI max

1 cemecTp
HToro mo npoMe;KyTo4HoOM aTrrecTaiun (IK3aMeHy) \ 20 - 40

CymmapHasi oneHka mo aucuunianie: Cymma 6aioB TEKYIIEH U IMPOMEXYTOYHOM aTTeCTalluu
51 — 100 6asii0oB

4 cemecTp
Texymas yue6- |60 Jlexuuonnsle 3aHs- |1 0amn — noceuieHue 1 JIeKIMOH- 8
Has paboTa B THS (KOHCIIEKT) HOTO 3aHATHUS
cemectpe (ITo- (14 3ansTwHii)
CellleHue 3aHs- [Tpaktuyeckue 3ansi- |1 6ama - mocenieHue 1 npakTuye- 37
TUH TIO pacIu- TUsS (OTYET O BBIMOJI- |CKOTO 3aHATHUS
CaHUIO U BbI- HEHUM NMPaKTUYeCcKoi |2-3 faa — nocemnieHue 1 3aHATHS U
IIOJIHEHUE 3a- pabothl) (15 3aHs-  |CyleCTBEHHBIN BKJIAJ HA 3aHITHH B
TAHUH) THH) paboTy Bcel Ipymibl
KoHTtposbHbIE pa- 3a onny KP:
60THI (3 paboThI) ot 0 10 2 6a/1710B (BBITOJIHEHO Me- 15

Hee 51% 3ananuil)

3 6asa (BeimoaHeHo 51-67% 3ana-

HUIN)

4 6anua (BemosiHeHo 68 - 84% 3ana-

HUIN)

5 6asnoB (BeimonHeHo 85 - 100% 3a-

JTAaHU)
Hroro no tekyuieii padore B cemecrpe (31 611 — moporoBoe 3HaUYCHHE) 31 -60
[Tpomexyrou- |40 YcTHBI ompoc 20 6ansa (MoporoBoe 3HaAUYCHUE) 20-40
Has aTTecTanus 40 6a10B (MakCUMalIbHOE 3HAYE-
(x3amen) HHE)
HToro no npomMe:KyTouHoii arrectanuu (IK3aMeHy) 20-40

CymmapHasi onleHka mo qucuunianie: Cymma 0ajuioB TEKYIIeH U MPOMEXYTOYHON aTTeCTalluu
51 — 100 6aa10B

5 MarepuajJibHO-TEXHHUYECKOE, IPOrPAMMHOE U Y4eOHO-MeTou4ecKoe
o0ecreyeHne TUCIUILINHBI

5.1 YueOHast iureparypa

OcHoBHasi yueOHas quTEpaTypa

1.

bapun, U. 1. MatemaTtudeckuii aHaim3 : y4eOHUK M MPAKTHKYM JIJIsI TIPH-

kiagHoro OakanaBpuarta / M. U. baBpuH. — 2-e¢ u3n., ucnp. u gomn. — Mocksa :

N3natensctBo IOpaiit, 2019. — 327 c. — (bakanaBp. AkageMU4ecKuil Kypc).—

Tekct

anektpoHHbit // OBC HOpait [calit].

online.ru/bcode/427808.

URL:
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JlonoHuTe IbHAS yUeOHas JuTepaTypa

1. bypmuctposa, E. b. Matematuueckuii ananus u audpepeHimaibHbie ypaB-
HeHus [Tekcr] : yueOnuk 17151 By30B / E. b. bypmuctposa, C. I'. Jlo6aHoB. - MockBa
: Akagemus, 2010. - 367 c. - (YauBepcurerckuii yueOHuK. Briciias marematuka u
ee MPUJIOKEHUS K dKOHOMUKe). - bubmuorp.: c. 361-362. — ISBN 9785769562655

KomuuecTBo: 15

5.2 MaTepuajibHO-TeXHUYECKOEe U MPOrPaMMHOe o0ecneyeHne I CHUITUHbI

VYueOHble 3aHATHS MO AUCIUILIMHE TPOBOJAATCS B yueOHbIX ayauTopusx KITIN
KemIV:

Marematuueckuii|318 YueOHas aytuTopus s IPOBEACHMUS: 654079, Kewme-
aHanu3 - 3aHATH JIEKIIMOHHOTO THIIA; pOBCKast 00-
- 3aHATUNA CEMUHAPCKOTO (MMPAKTUYECKOT0) TUIIA; nactb, r. HoBo-
- [PYIIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTAIIU; Ky3HELIK, Tp-KT
- TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAllNH. Mertannypros, A.

CneunanusupoBanHas (yueOHasi) MeOenb: J0cKa menoBas,|19
kadeapa (2 mrT.), CTOIBI, CTYJIBS.

O6opynoBaHue: IEPEHOCHOE - HOYTOYK, 9KpaH, MPOEKTOP.
HuTepHer ¢ obecnieuenuem nocryna 8 SUOC.

5.3. CoBpemenHble npodeccHOHATbHBIE 0a3bl JAHHBIX U HH(OPMAIIMOHHbIE
CIIPABOYHbIE CUCTEMBI.

epeuens CIIB/l u UCC no aucuuiuinHe

1. Obmepoccuiickuii MaTeMaTuueckuii moptan (HHGOpMaIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

2. Uadopmarmonnas cuctema «EnrHOE OKHO TOCTYIa K 00pa3oBaTEIbHBIM
pecypcamy - http://www.window.edu.ru.

3. ZzbMATH - https://zbmath.org/ Maremarnyeckas 6a3a JaHHBIX, OXBATHIBAIOIIAS
MaTtepuaibl ¢ KoHIa 19 Beka. zbMath conepskut okoso 4 000 000 noKkyMeHTOB, U3
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oosee 3 000 xypuanioB u 170 000 KHUT IO MATEMATHUKE, CTATUCTUKE,
nHPOpPMaTHKE, a TAKKE MAITMHOCTPOCHUIO, PU3MKE, ECTECTBCHHBIM HayKaM H Jp.

6 Unble cBeeHus1 M (WJIH) MaTepPHAJIbI.

6.1. IlpumepHbIe TeMbI NMCbMEHHBIX YUEOHBIX padoT
Kounrpoabnas padora Ne 1

@ynkyuu, npedeivl, HENPEPLIGHOCHY
BapuanT (oOpasern)

1. Haittu obnacth onpeaencHus QyHKIui: a) f(x) = lg(x +7) — % lg(2x —1);
6) f(x) = logxz-10,3.
xX+5
2. BbISICHUTB, SBISIETCS JIA 3alaHHAs] PYHKIMSI YETHOW UM HEYETHOU WM HE SIBJISI-
3x tg3x
0)y x2+4
3. Iloctpouts rpaduku GyHKIMiL: a) y = 4 — 4x2%; 6) y = 4sinx.
4. N300pa3uth TOUKaMH Ha IUIOCKOCTH MOCJIEI0BATENbHOCTD, 3aJaHHYIO 00ILIUM

n+1
WICHOM dp = ——.
n

eTcsl H 4eTHOM, HU HeYeTHoit: a) y = x3 — 2x°;

2x34+3x%—x -1,

5. Beraucnuts npeaens:: a) lim ; 0) lim = B)
x—0 7x x—1 x—1"
. x%2-6x+8,
lim ——;
x—4 X2—5x+4
r) lim Vitx+x2-1, ) lim V3+x+x2—V9-2x+x2, ¢) lim tgx sinx,
x—-0 x ' A xX—2 x%-3x+2 ' x—0 ’
. (2x+3\* 11
) lim :
x—oo \2x+1

6. [Tonb3ysich METOIOM 3aMEHbI OECKOHEYHO MaJIbIX SKBUBAJICHTHBIMU, HAWTHU TIpe-

O CJIbI.
_10x —2x 1
a) lim 2 ; 0) lim ——
x—0 3*¥=7% x—0 arcsin x’

KonrtposabHast pa6ora Ne 2
Jugppepenyuanvnoe ucuucnenue
Bapuant (oOpaserr)
1. Haiigute mpon3BoHbIE (PYHKITUI:

1) y =5x° —cosx+1tgx; 2) y:x6—%+arctgx; 3) y =In(cos2x—/x);
X
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4) y=cos’(\/2x —=5%); 5) y=sin2x-cos5x; 6) y=e® -tg(6x—1);

2c0s5X , 13Jx
7)) y="—-; 8) y=—"7—""_.
sin” 2x sin(2x -1)
2. Haiitu mpou3BOAHBIC BTOPOTO MOPSIIKA:
1) y=sin®x; 2) y=~1+x*; 3) y=In(2x-3).

3. UccnenoBath PyHKINIO U TOCTPOUTH €€ Tpaduk:

x4 x2
Dy=x"-3x 2)y=7-2x% 3)y=—-

= Ay = x2In’x.

KonTpoabnasi paéora Ne 3
Humezpanvnoe ucuucnenue
Bapuanrt (oOpas3err)

1. HaitTu unTErpais:

1)j(x2+3x3+x+1)dx; 2) [(x*+3 x+3\/;+xi2+§)dx;

3)Ie°°sxsin xdx; 4) J-arcsm\/_

2. BBIYHCIUTH UHTETPAIIBL:

. p 2 . ‘ 2 1 ) 2dX
: Z)Q(ﬁ—x)dx, 3)!(x +7)dx, 4)_!'7,

;[COS X
6

: . ‘ x © dx
5) |sinxdx; 6) |xsinxdx; 7) [[1+e* |dx; 8 :
) fomeos 6 | et o [k

3. Haittu mnomaasr Gurypsl, orpaHU4eHHON TUHUSMU:

1) x=12)% x=0, y=1, y=-3; 2)y=x% y*=x

4. Haiitu 00beM Tena BpallleHusi, 00pa30BaHHOTO JIMHUSMM:
1) xy=4, x=1, x=4, y=0 Bokpyr ocu Ox;

2)y=x° x=0, y=8 Bokpyr ocu Oy.

Konrpoabhasi padora Ne 4
ugppepenyuanvnoe u unmezpanvrnoe ucuucieHus
@PYHKYUIl HeCKONbKUX nepemMeHHbIX

Bapuant (oOpa3err)

1. Haiitu o0GnacTh onpeaenenust GyHKITAHI:
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3

1)z=4-x+2y;, 2)z=——.
X" +y

2. HaiiT yacTHEIE IPOM3BOJHEIE [IEPBOrO MOPSIKA
Xy .

X—y'

3) z=sin(x+y); 4) z=x’y+(2x-3y)>.

3. Haiitu yacTHBIC TPOW3BOAHBIC IS (YHKIIUN B YKa3aHHOW TOYKE:

Z=X y+% B Touke B(1; 1).

1) z=2x"+3x’y* —-y* -5x"y; 2)z=

4. Jlana pyHKIHS Z = In(v/x + \/_ ). Jlokazatp, 4TO x% +y 2; ;
X
5. HaiiTu yka3aHHbIE YaCTHBIE MPOU3BOHBIE TPETHETO MOPSAIKA OT (PYHKIUU
3 3
%—? %—7 oT z=X>+3y’ +2x—y.

6. Hatitu mosabIi auddepeniman QyHKuu z = 2y + e’V 41,
2 X 2 x?

7. Beranciuth uHTErpaibl: 1) J.dx I 3dy; 2) jdx J. (2x-y)dy.
0 0 1 X

8. [ToMeHSTh OPSIOK I/IHTerpHpOBaHI/I;I'

1 X \/;
1) Idxjf(x, y)dy; 2) _[dxjf(x y)dy; 3) jdx If(x y)dy.
0 0

-1

9. Boruucnuth 1BOWHBIE MHTETPAJIBI IO YKa3aHHBIM o0nacTsiMm G:
1)ﬂxﬁdxdy, G:0<x<1 0<y<l; 2ﬂ(x+2y)dxdy, G:y=x% y=0, x+y-2=0
G G

KonrtpoabHast pa6ora Ne 5
Paowt
Bapuant (o0Opa3err)

1. BBIACHUTB CXOUMOCTh U HAUTU CYMMY psiaa:

1) 1+q+9*+9° +..., |o <1; 2) 1+1+i2+i3+...;
2 2° 2
3)1 i1 +o) 4) LI S
3 9 27 2-3 34 4.5

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

n+1
)22 —1 )22n+1 )Zn +1
4) in.sin%; 5) Zsmn 6) i(l+%) :
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3. UccaenoBaTes HA CXOOAUMOCTD p;m'

=1 . = 1, - . .
DI S 9 e iior s 95k

n:2

4. UccnenoBaTh CXOOUMOCTb pAJia:

1) Z( 1)n Z( 1) n 3) z('l)n+ ; 4) Z( 1)n+1i 1 .

= n? +1 ~ 3"

KontpoJsbnas pa6ora Ne 6
Jugpghepenyuanvusvie ypasnenusn

Bapuanrt (oOpaser)

1. Pemute quddepeHnmanbapie ypaBaenus: 1) x*y'+y=0; 2) y'= —% :

2. HaliTu uHTerpaibHyI0 KPUBYIO YpaBHEHUS, TPOXOAIILYIO Yepe3 TOUKy M:

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

3. Pemuts audpepeHimanbubie ypaBHEHUS:

1) @+e¥ )y -y’ =e*; 2) y'+(2y+1)ctgx=0; 3) xy'+y=e”;

4) xy'=x*+y; B) yx+y=-xy’;  6) y—xy=—y%™;

7) y"=xe™, y(0)=1 y'(0)=0.

4. ITpoBepuTh, OYIYT JIK YKa3aHHBIC PYHKIIMHU OOLIMMHU PEUICHUSIMU ISl JAHHOTO
nuddepennpanbHoro ypaBHeHusi: y =C,sinx+C,cosx om y"+y=0.

5. Halitu pemienue, ya0BIETBOPSIOIEE HAYAIBHBIM yCIOBHUSIM:

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

6.2. IlpuMepHbIe BONPOCHI M 3aaHus / 3a1a4M /15l IPOMEKYTOYHOM aTTecTa-
111071

Tabnuma 8 — [IpumMepHbIe TEOpETUUECKHE BOPOCHI U MTPAKTUYECKUE 33/1a4U K JK-

3aMEHY
Pasznensl u Tembl IIpumepnsbie Teopetnue- | [IpuMepHBIe MpakTHYECKUE 3a1a41
CKHE€ BOIIPOCHI
1 cemecTp
1. @yukyuu, npedenvt, HenpepvLIHOCHIb
1.1 ®ynknus: onpe- 1. Ilonsarue ¢pyHKIUH. 1. Haiitu o6nacte onpeneneHus pyHk-
neneHue, cnocoOwl 3a- | CriocoOb! 3ananust PyHK- Iy = 5—Vx—2
nanus. CBOMCTBa LU V5-x
dyHKumit. DiteMeH- 2. DileMeHTapHbIE (QyHK- 2. YKa3aTb UHTEpPBAJIbI BO3pACTaHUs U
TapHbIe (hyHKIHH 1 IJ¥ 1 MX TPadUKOB: Tie- yObIBaHUS M MHTEPBAJIBI IOCTOSIHCTBA
uX rpaduKu. dynkumm y = |x| — x.
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Jast paoHaIbHas QyHK-
1M, TPpOOHO-paMOHATb-
Hasi QyHKIUS; CTENICHHAs
(byHKIMS; TOKa3aTenbHas
byHkuus; norapudmuge-
cKasi QyHKIIUS.

3. Ilonsitre obpatHoi
byHKIHH.

4. TpUroHOMeTpHUUECKHe
byHKIHH.

5. O0OpatHbI€ TPUTOHO-
MeTpuyeckre GpyHKIHH.
6. Cnoxxnast QyHKIHSL.

3. Haiitu ¢pyHKuunio, oOpaTHYIO JaHHOU

y = x% — 2x.
4. TloctpouTs rpaduk GyHKIUH
y = 5cos 2x.

5. BoisicHUTB, 7151 KAKOTO MHTEpBaa U3-
MEHEHUS X CIIPABEUIMBO TOXKIECTBO

, b4
arcsinx + arccosx = E

6. IToctpouts rpaduk GyHKIUN
Yy = c0oS2x

1.2 Ilpenen hyHKIHN.
beckoneuno manbie u
OECKOHEYHO OOJIbIIINE
BesmmunHbl. Hemnpe-
PBIBHOCTH (DYHKITHH.

7. IIpenen ynucnoBou mo-
CJICIOBATEIILHOCTH.

8. Hucno e. Harypanib-
HBIC JIOTapu(MEI.

9. Ilpenen pynkuuu.

10. BeckoHeyHO MaJbIe U
OCCKOHEYHO OOJIbIIINE BE-
JTUYHHEIL.

11. OcHOBHBIE TEOPEMBI
0 mpejenax u ux npume-
HEHUE.

12. IlepBbrii 3aMevaTennb-
HBIU TIpeen.

13. HenpepbIBHOCTH
¢ynkuuu. CpoiicTBa
(GYHKIUH, HETTPEPHIBHBIX
Ha CETMEHTE.

1. I/I306paSI/ITB TOYKaMHM Ha IINIOCKOCTHU

IMOCIEN0BATCIIBHOCTD, 3aJaHHYIO O6IIII/IM
3n+1
YJICHOM: 4y, = o

X2 —5X +6
x2-9
ﬁnx.

2. Beraucnuts npegen: lim
x—3

3. Beraucnuts npenen: lim ——;
x—0 sin2x
. x2-1 xt
llm( > ) .
X—00 X

4. Beraucnuts npengen lim
X—3

x* —5X+6

x2-9
5. UccrenoBars Ha HENIPEPHIBHOCTD
(GyHKIHIO

()_{x—l,eanOSx<3,
flx) = 3—x,ec111z13SJCSAL,BTOLIKe
x=3.

2. lugpgpepenyuanvroe ucuucnenue

2.1 TlpousBoaHas
¢bynkuuu. ['eomerpu-
4ecKUil U pusnye-
ckuil cMbicisl. [Ipa-
BUIa AuddepeHmpo-
BaHUS U TPOU3BOJI-
HBIE 3JIEMEHTaPHBIX
GyHKIUH.

14. 3apaun, npuBoAsIIUE
K TTOHSTHIO TIPON3BO/I-
HOM: 3a/1a4a 0 CKOPOCTH
JIBUKYILICHCS TOUKH; 3a-
Jladya 0 HaKJIOHE Kaca-
TEJIbHOM.

15. Onpenenenue npous-
BoaHOM. [IpaBuna qud-
bepeHnupoBaHus.

16. IIponsBoaHBIE HI1E-
MEHTapHBIX QYHKIIWH:
BBIBOJ] OOIINX MPaBUIT
QG epeHIMpPOBaHNUS;
MIPOU3BOJTHBIC AIIEMEH-
TapHBIX PYHKIUH.

1. Haiitu nmpou3BOJHYIO (PYHKILINH, M10JIb-
3ysICh OIIpEJIeTICHNEM ITPOU3BOIHON

y =1+ x2.

2. Vlcrionp3ys npaBuiia 1 GopmMyiisl qud-
(bepeHIpoBaHNs, HAUTH MPOU3BOIHBIC

dynkmmit Y = In(X +1+/X* +2x+3) .

3. Haiftu mpon3BOIHYI0 BTOPOTO NOpsIKa
y =sin®x.

2.2 ludpdepennman
¢byukuuu. [Ipoussoa-
Hble U AuQdepeHnn-
aJIbl BBICIIUX MOPSII-
koB. [Tapamerpuye-

17. llonstue nuddepen-
nuana. ['eomerpuueckui
cMbIch quddepennmana.
18. Muddepenuman
cnoxHou ¢pyHkuuu. Tab-
uua auddepeHnnanos.

1. Haiitu nuddepennman Gpynkuun
y =sin’x.

2. Haittu nuddepennnan cioxHoim
Gynxuuu y = arctgx?.
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CKo€ 3a7aHne (pyHK-
nuu u e€ nuddepen-
uupoBanue. CBoiicTBa
muddepeHInpyemMbIX
(byHKIHHA.

19. [Ipumenenne mudde-
peHImana s npuoJm-
JKEHHBIX BBIYUCIICHUU.
20. ITpousBoanbIC U UG-
(bepeHInanbl BEICIINX
MOPSAIKOB.

21. ITapameTpuueckoe 3a-
naHue QyHKIMU U e
g depeHImpoBanue.
22. Teopema depma.
Teopema Posus. Teo-
pema Jlarpanxa.

23. IIpaBuno Jlonurassi.

3. Haiitu ¢ momompto quddepennnana
MPHUOIMKCHHOE 3HAYCHUE BBIPAYKCHHS
V1,02.

4. Haiitn nuddepeHiman TpeTbero mo-
panka ynkuuu y = x3 + 3x?% + 4.

5. Ucnonw3ys npaBuiio Jlonmurans, HauTH
. sin3x
npeaen Gpyakuu lim .
x—m tg5x

2.3 Bo3pacranue u
yObIBaHHE (QYHKITHIA.
MaxkcuMyMbl 1 MUHU-
MyMbl. ACUMITOTHI.
[Toctpoenue rpadu-
koB (pyHkuuii. dop-
Mmyna Teinopa.

24. Bo3pacranue u yObI-
BaHue QyHKIuil. Makcu-
MYMBbI I MUHUMYMBbI
GyHKIMi.

25. Haubomnpliuee u
HauMEHbIIIEE 3HAYCHUS
byHKIUH.

26. UccnenoBanue GpyHK-
LU Ha 3KCTPEMYM C TO-
MOUIBIO BTOPOM MPOU3-
BOJIHOW. BrInykinocts u
BOTHYTOCTH Tpaduka
¢yukuuu. Touku nepe-
ruba. Acumnrtotsl. [lo-
CTpOeHue rpadukos
GyHKIUH.

27. ®opmyna Teinopa ¢
OCTaTOYHBIM YJIEHOM B
dopme Jlarpanxa. [pu-
MeHeHue GopmyJisl Teil-
JI0pa K JIEMEHTapHBIM
¢ysakuusam. [pubnmxen-
Hble (HOPMYJIBI.

1. UccnenoBaTh Ha SKCTPEMYM (PYHKIIUIO
X

Y= x2+4

2. HaiitTi HanOopIiee 1 HaMMCHbBIIIEEe
3HaueHus pynkuun y = x* — 8x% + 3 na
orpeske [-2; 2].

3. UccnenoBaTh PYHKIMIO W IOCTPOUTH
rpapuk y = 2x3 — 12x2 + 18x.

4. Pa3noXuTh MHOTOUJICH

x* — 5x3 + x%? — 3x + 4 no crenenam
JBy4JieHa x — 4.

3. Humezpanwvnoe ucuucnenue

3.1 IlepBooOpazHas
GbyHKIUSA ¥ Heonpeie-
JICHHBIM HHTETrpal.
OCHOBHEBIE METOBI
MHTETPUPOBAHMUSL.

28. IlonsaTue nepBoo0d-
pa3Hoi pyHKINU U He-
OIpEIeTIEHHOTO UHTE-
rpana.

29. CaoiicTBa Heonpeie-
JICHHOTO WHTETpaJa.

30. OcHOBHBIE METOIbI
WHTETPUPOBAHMSI: HEIO-
CpeICTBEHHOE UHTErpU-
pOBaHUE; 3aMeHa Tepe-
MEHHOH (MEeTOJ MoJjcTa-
HOBKH); HHTETPUPOBAHHE
10 YacTsIM.

1. BelYucauTh HHTETpa I (2+5x)°dx.

2. BeIuKMCINTb UHTETpa .[ X COSXdX.

22




3.2 NnrerpupoBanue
JTPOOHO-paIiOHAb-
HBIX (QYHKUUH, TPUTO-
HOMETPUYECKHUX BbI-
paxxeHuM, IpocTen-
LIMX UPPALUOHAIBHO-
CTEH.

31. UurerpupoBanue
JPOOHO-PAIIMOHATILHBIX
(bYyHKUMI: BBIICIICHUE
MPaBUJIbHOI paluoHasb-
HOU 1poOU; UHTETPUPO-
BaHUE MPOCTEHIINX pa-
LUOHAIBHBIX JPOOEit;
pas3ioxKeHue NpaBUIbHON
paroHaIbHON Apodu Ha
IpocTeiIne; MEeTo 1 He-
OTIpeieIeHHBIX K03 du-
[IMEHTOB; UHTEIPUPOBA-
HUE MTPaBUIILHBIX PaIUo-
HaJBHBIX JPOOEH.

32. UnrerpupoBaHue
TPUTOHOMETPHUYECKHUX
BBIPAKCHU.

33. UaTerpupoBanue
IIPOCTEUIINX UPPALHO-
HaJIbHOCTEM.

2x—1
2x+3

dx.

1. Beraucnuts uaTerpan |

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

3. BorunciuTh uHTErpa I\/3 —7xdx.

3.3 OnpeneneHHbI
UHTETrpajl, ero CBoM-
ctBa. [IpubnmxenHoe
BBIUUCIICHHUE ONpee-
JICHHOTO MHTETpaja.

34. 3amauu, NpUBOIAILINE
K MIOHSTHIO OIpe/ieIeH-
HOTO MHTETpaa: 3ajada
0 MPOJIEHHOM ITyTH; 3a-
Jlada o TUIOIAANd KPHBO-
JTUHEHHON Tparnenuu.

35. IlonsTue onpenesneH-
Horo uHTerpaia. OCHOB-
HbIE CBOWCTBA ONpee-
JICHHOT'O WHTETpaa.
®opwmyia Herotona-Jlei-
OHuIIa.

36. OnpeienieHHbIN UH-
Terpai ¢ nepeMeHHbIM
BEpXHUM npenenom. Teo-
peMa o CpeHEM.

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

T
1. BBIYHCITUTD HHTETPAT J. sin xdx
0

2
2. BbuuciauTh UHTErpal J [XZ + %)dx
X
1

3. Haiitu momans Gpurypsl, orpaHU4eH-
HOM JIMHUSIMU:
2 =
y=x5y=1
© dx

+
4. BeruncauTh UHTErpa fo e

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

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

39. NHrerpansl OT He-
OrpaHMYCHHBIX (QYHKIIUH.

1. Beruncanth HecoOCTBEHHBIN MHTETpall
(MM yCTaHOBUTH €T0 PACXOAUMOCTH)

+00
dx

x*
1
2. BBIYHCIIUTE HECOOCTBEHHBIN HHTErpal

(MM yCTaHOBUTH €T0 PACXOAUMOCTH)
2

J dx
x2 —4x +3

0

3.5 I'eomeTpuueckue
MIPUJIOKEHUS OTIpeie-
JICHHOT'O MHTErpaja.

40. BrrurcieHue mioma-
neit mnockux uryp.

1. Beraucnuth miomanb Gurypsl, orpa-
HUYEHHOH JINHUSAMU, YPaBHEHUS KOTO-
pexy?=2x+1ux—y—1=0.
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41. BeryuciaeHue mio-
Ia/IM B TIOJISIPHBIX KOOP-
IMHATaX.

42. BrrunciieHnue JUTHHBI
JyTY ¥ TLIOMIAH TOBEPX-
HOCTH BpatieHus. 43.
Brrunciienue o0bema.

2. Haiitu niuHy IyTH TUHAHA Y =

Inx (OT x; =3 gox, = \/§)

3. BerancnuTh 00beM Tena, OrpaHnyeH-
HOTO IMOBEPXHOCTHIO, 00pa30BaHHOM Bpa-
IEHHEM T1apaboiibl Y2 = 4Xx BOKPYT
cBOei ocH (mapaboyion1 BparieHus), 1
IUIOCKOCTBIO, MEPIEHANKYIISIPHON K €ro
OCH U OTCTOSIIEH OT BEPIIMHEI TapadoIIbl
Ha pacCTOSHUE, PABHOE €IMHULIE.

4. HaiiTu 1Tutomaas TOBEpXHOCTH, 00pa-
30BaHHOI1 BpallieHneM napadoisl y2 =
4ax BOKpYT OCcH aOCIHCC OT BEPIIMHBI JI0
TOYKH ¢ abcuuccon x = 3a.

2 cemecTp

4. lucppepenyuansvnoe u unmezpansvnoe ucuucienus GyHKYUl HeCKOJIbKUX NePeMeHHbIX

4.1 ®ynkuuu He-
CKOJIBKHX TIEPEMEH-
HbIX. [Ipenen n He-
MIPEPHIBHOCTH (DYHK-
uuu. YacTHble IPOU3-
BoaHble. ITomHbBIN
maddepeHmma.

1. Onpenenenue QpyHk-
LIUM HECKOJIBKUX TIepe-
MEHHBIX. ['eomeTpuyue-
CKO€ n300pakeHue
(GYHKIUM IBYX [1€PEMEH-
HBIX.

2. Ilpenen pyHKIMM IBYX
nepeMeHHbIX. HerpepsiB-
HOCTh (YHKIIMH JIBYX TI€-
peMeHHbIX. OCHOBHBIE
CBOMCTBA HEMPEPBIBHBIX
(GyHKIUI 1ByX NT€pEMEH-
HBIX.

3. YacTHbIC TPOU3BO/I-
HbI€ TIEPBOTO MOpPSAKA.

4. Ionusiit tudpdepen-
an ¢pyskuuu. [Ipume-
HeHue nuddepennnana
(GYHKIMU K TPUOTMKEH-
HBIM BBIYMCIICHHSIM.

5. [IpousBoaubie u aud-
bepeHIman cioXxXHou
byHKIUH.

1. Haiftu oGmacth onpeneneHus GyHK-

o 1 1
i 2 = —+ —.

Jx oy
2. Jloka3aTb, uto QpyHKIMS Z = x2 + Y2
HETIpepbIBHA B JIFO00I TOYKE IUIOCKOCTH
Oxy.

z
3. Haiitu npou3BoaHy0 % :

z=xsiny, x=1+3t, y=J1+t*.
4. Haiitu 3Ha4eHue mosHoro auddepex-

nuana QyHKIuK z = x +y — 1/ x2 + y2
npux=3,y=4,Ax = 0,1,Ay = 0,2.

4.2 YacTHbIE TIPOU3-
BoAHbIE U U depen-
IIUAJIbl BBICIIUX TO-
PAAKOB. DKCTPEMYM
(GyHKIUU IBYX mepe-
MEHHBIX.

6. YacTHbIe TPOU3BOI-
HBIC BBICIIHUX MTOPSIKOB.
7. Auddepeniuansl BbIc-
WX TTOPSIKOB.

8. HeoOxomumele 1 no-
CTaTOYHBIE YCIIOBHS CY-
IIIECTBOBAHUS YKCTPE-
MyMa.

9. MeTo 1 HaMMEHBITUX
KBaJ[PaTOB.

1. HaiiTu yacTHBIE IPOU3BOAHBIE TIEP-
BOTO mopsKa Z = X°y + (2x —3y)?.

2. lana pyHKUus Z = Jxsin y . Hoxka-
X

0z 07 1
3aThb, UYTO X—+ y— = —

ox oy 2
3. HaiiTu 9acTHbIE TIPOU3BOIHBIE BTOPOTO
nopsiaka Z =In(x+e").
0’z 0’z
4. Ioka3ars, 4TO y + W =0 ms

GyHKIMU Z =e" COSY .
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5. MccnenoBath Ha 9KCTPEMYM (DYHKITHIO
u=2x*+6xy+5y*—x+4y—5

4.3 JIBoitHbIC UHTE-
rpainsl. KpusosnHen-
HbIE HHTETPaJIbI.

10. Ompenenenuie 1BOW-
HOTro uHTerpana. CBou-
CTBa IBOMHOTO MUHTE-
rpana.

11. Beruucienue qBO¥-
HBIX UHTETPAJIOB: CITY-
Yail mpsIMOYTOJILHON 00-
JIACTH; CIIy4Ya IIPOU3-
BOJILHOM 00J1acTH.

12. Onpenenenue KpuBo-
JUHEHHBIX UHTETPAJIOB,
MX CBOKCTBA. Boruucne-
HUE KPUBOJIUHEHHBIX UH-
TErpajoB MEPBOTO U BTO-
poro poja.

1. BeruncnuTh ABOMHOM UHTETpA 11O
YKa3aHHOMY NPSIMOYTOJIbHUKY

”(x2 +y)dxdy, 1<x<2 0<y<1.
G

2

2 X
2. BerurcauTh HHTErpa J. dx j (2x-y)dy.
1 X
3. HaiinuTte npsMOyrojpHbIN mapaiesne-
IHUIE]] HAanOOJIBIIETO 00beMa MPH JaHHOM
cymme 12a Bcex ero péoep.

5. Paownl

5.1 Yucnoseie paasl. | 13. OcHoBuble moHATHA. | 1. IIpoBepHUTH, BHIMONHSAETCS U HEOOXO-
@DyHKIMOHAIbHBIE OcHOBHBIE CBOWCTBA psi- e

psIBL n0B. [TonoxurenpHbIe AUMOC yCIOBHE CXOMMOCTH AT

PAIBL.
14. 3nakouepeayromuecs
psabl. AGCONIOTHAS U
YCIIOBHASI CXOMMOCTH.
15. O6nacTh CXOAUMOCTH
(YHKIIMOHAJIBHOTO psija.
16. PaBHOMepHast cxo/1u-
MOCTb (PYyHKIIMOHAJILHOTO
psaa. ColicTBa paBHO-
MEPHO CXOJISIIUXCS Psi-
JIOB.

2. BEIICHATE CXOQUMOCTh M HAWTH
CyMMYy psija:
1+g+9° +0° +..., [q <1.

3. MccnenoBaTh CXOIUMOCTD psija:

o (_1)n-l
2 2n-1"

n=1

5.2 CteneHHbIE PSIIbI.

17. CrenieHHOM psi U €TO
00J1aCTh CXOIMMOCTH.
CBoiicTBa CTENEHHBIX psi-
JIOB.

18. Paznoxenue QpyHk-
[IUI B CTETICHHBIE PSbIL.
Pspn Teinopa.

19. PaznoxxeHue B cTe-
TICHHBIC PSIJTBI OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIMIA.

1. HccnemoBath psii Ha PaBHOMEPHYIO
sin™nx

CXOZMMOCTb Yy g ——

2. HaiiTu 001acTh CXOAMMOCTH psa

yroo n3x™
n=ln4q°

3. Pa3i0xuTh B psif 10 CTENEHM X (PyHK-
umo sin x2.

6. /lughgpepenyuanvnot

e ypasHenus

6.1 Iuddepennmans-
HBIC YPaBHEHUS TIep-
BOTO MOPSJIKA, UX
YJaCTHBIC CITyYaH.

20. uddepenunansHoe
ypaBHEHHE MEPBOTO IIO-
psnka. OCHOBHBIE TMOHS-
THSI, €r0 00IIIee perieHue
Y HayaJlbHbIE YCIOBUSI.

21. YpaBHeHus ¢ pasie-
JSIFOIIMMUCST  TIepEeMEH-

HBIMU.

1. HaiiTu o01miee u 9acTHOE pelieHue
YpaBHEHUS MPU 3aJaHHBIX HAYaJIbHBIX
YCIOBUAX

X’y +y*=0, y=1 npu x=-1.
2. Pemuth nuddepenmansHoe ypaBHe-
aue x°y'+y=0.
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22. Jluneiinbie mudde-
PEHIHATIbHBIC YPaBHEHUSI
MIEPBOTO MOPSI/IKA.

3. Pemiuth muddepenmanbabie ypaBHe-
HIA Xy = X2+ Y.

6.2 Iuddepennmais-
HBIC YPaBHEHUS BBIC-
IIUX TIOPSIIKOB.

23. uddepenunanbueie
YpaBHEHUS BBICHIUX IIO-
psankoB. OCHOBHBIE TO-
HATUSL.

24. Cnyyan TOHMKCHHUS
nopsiaika  auddepeHnu-
QIBHOTO YpaBHEHHS.

25. Jluneiinbie nudde-
pEHLIMANbHBIE YPaBHEHUS
BTOPOTO MOPSAKA.

1. Pemmuts ypaBHEeHHUE:

y"=xe™, y(0)=1, y'(0)=0.

2. [IpoBepuTh, OyIeT JIN yKa3aHHAS
(byHKIMS OOIIMM pELIeHUEM JUTsl JaH-
HOT'O YPaBHEHHUS:

y=Ce*+C,e* onz y'-y'-2y=0.
3. Haiitu pemenue, ya0BJIETBOPSIOINICE
HAYaJIbHBIM YCIIOBUSIM:
y"—-10y'+25y=0; y(0)=0, »'(0)=1
4. Haiitu pellieHre ypaBHEHHUS:
y'—9y=2-x.

6.3 Jluneiinsie qud-
(dhepeHIMaIbLHbIC
YpaBHEHHSI BTOPOTO
MopsijIKa.

26. JlunelHbie OXHOPO-
HbIC YPaBHEHUS BTOPOTO
MOPSIIKA C ITOCTOSTHHBIMHU
kod(urmeHTamu.

27. JluneliHble HEOIHO-
POIHBIC YpaBHEHUS BTO-
pOro MOpsiAKA C MMOCTOSTH-
HbIMU KO3 pHUIICHTaMU.
28. Meton Bapuanuu
MPOU3BOJILHBIX TIOCTOSH-
HBIX.

1. YckopeHue mpsiMOJIMHEHHOTO IBUKeE-
HUSl TPOIOPIMOHAIBHO KBaJpaTy Bpe-
MeHu. Haitagure 3aBUCUMOCTD MEXy S U i,
ecmnput=0,v=0,s=1lunput=1
s=2.

2. Jlana cTpyHa, 3aKpeIuIeHHas! Ha KOHIIAX
x =0, x =|. [lycts B HAYQJIbHBI MOMCHT
dbopmMa CTpyHBI HMeEET BHUJ JIOMaHOM.
Haiinure popmy cTpyHBI A7 11060T0 MO-
MEHTa BPEMEHH 1, €CJIi HayaJIbHbIE CKOPO-
CTH OTCYTCTBYIOT.

3. [IpoBepuTs, sBiseTcs a1 QyHKIUS

u = x% + 2xy — y? rapMOHUYECKOM.

CocraBurens JlonmatoBa T. A., noueHt kadgp. MOMM

(n):

(Ppamunus, unuyuansr u dorxcrocms npenodasamensi (eit))
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