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1 eab AUCUUIIAHBI.

B pPE3YyJIbTaTeC OCBOCHUA JAHHOM JUCHUILIUHEI y

oOyJaromierocss JOJKHA OBIThH

chopMHpOBaHa KOMIIETEHIMSI OCHOBHOWM MpodeccHoHaNbHOW 00pa30oBaTeNbHON MPOrpaMMbl

6axanaspuarta (ganee OITOII):
OIIK-1

ConeprxaHre KOMIIETCHIMH KaK IUIAHUPYEMbIX Pe3yJbTaTOB OOYUYEHHS MO JUCLUIUINHE

cM. Ta0ymmne 1 u 2.

1.1 ®opmupyemble KOMIETEHITUH
Tabmuma 1 - ®opmupyemMble TUCIUIUIMHON KOMITETCHIIUH

HaumenoBaHue Buga
KOMIIETEHIINHU (YHUBEPCATbHAS,
obwenpogeccuonanvras,
npogheccuonanvuas)

HanmenoBanmne
KaTeropu (TPYIIIbI)
KOMITETCHIITUM

Ko u HasBaHWe KOMIIETEHIINT

Ob6menpodeccuoHanbHas

TeopeTuyeckue u
IMPAKTHICCKHUE OCHOBBI
npohecCHOHANBHOMN
JeSITeTFHOCTH

OIIK-1. CocobeH npUMeHSTh
(dbyHIaMeHTalIbHbIE 3HAHUS, TOJIyYCHHBIC B
o0jacTu MaTeMaTHYECKUX U (WJIH)
€CTECTBCHHBIX HayK, M UCIIOJIb30BaTh UX B
po(hecCHOHATLHOM e TEIBHOCTH

1.2 UHauKaTOpPhI J0CTHKEHUS KOMIETEHIH
Tabnuna 2 — MHAUKATOPBI JOCTHXKEHHSI KOMIETEHIIUH, (hOpMUpyeMble TUCIUTUTMHON

KOII 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHIuKaTops! JOCTHKEHUS
kommerennuu mo OITOIT

JIMCHUIUIMHBI ¥ TPAKTHKH,
dhopmupyronue komnerennuo OIOI

OIIK-1. Cnocoben
NPUMEHSTh
(byHIaMeHTaIbHbIE 3HAHUS,
MOJIyYEHHBIE B 00J1aCTH
MaTeMaTHYeCKHUX U (MJIIH)
€CTECTBEHHBIX HayK, U
UCTIOJIB30BAaTh UX B
npoeCCHOHATBLHON
JeSITeTbHOCTH

1.1 cTporo noka3biBaeT
MaTeMaTHYeCKue
YTBEPKIICHHSI, OCHOBBIBASICh
Ha aKkTax v KOHIETIIHIX
Teopuil B 00JIacTu
MaTeMaTUYECKUX U
€CTECTBEHHbIX HayK, BbIJEIASA
TJIaBHBIE CMBICIIOBBIE
acIIeKThI B JIOKA3aTeIbCTBAX;
1.2 Pemaer npakTuueckue
3aJa4i Ha OCHOBE
(yHIaMEHTAIBHBIX 3HAHUN B
00JIaCTH MaTEMAaTUYECKHUX H
€CTEeCTBEHHBIX HAYK

1.3 Pemaer
npodeccuoHaIbHbIE 33/1a4H B
HCCIIeI0BAaTENLCKOM 1
MPUKIIAJHOMN NesTeTbHOCTH,
UCTIOJb3Ys OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUI

K.M.04.01 ®usuka

K.M.04.02 Marematnyeckuit
aHamn3

K.M.04.03 Anrebpa u reomeTpust
K.M.04.04 Teopust BeposiTHOCTEN U
MaTeMaTH4ecKast CTATUCTHKA
K.M.04.05 Tuddepenimanbabie
ypaBHEHHUS

K.M.04.06 Teopust urp u
HCCIIeZIOBaHHUE ONeparui
K.M.04.07 BeipaBHUBaIOIUN Kypc
MaTeMaTUKU U HHPOPMATUKU
K.M.09.01(Y) Texnonoruueckas
(TIPOEKTHO-TEXHOJIOTHYECKAs )
MPaKTHKA

K.M.10.01(/T) Beimonaenue u
3alUTa BBITYCKHON
KBaJIM(UKAIIMOHHON pabOTHI

1.3 3nanus, ymeHusi, HaBbIKU (3YB) nmo qucnunanxe
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Ta6muma 3 — 3nanus, yMeHUs1, HaBbIKH, (GOPMUPYEMbIE AUCITUTUTHHON

Kox u Ha3zBanue WNHpukatopsl JOCTUXEHUS 3HaHusA, ymeHus1, HaBbIkU (3YB),
KOMIIETEHIINN KOMITETCHIINH, 3aKpeIIeHHbIe | (hopMUpyeMbIe TACITATITNHON
3a JUCHHUILIMHOMN

OIIK-1. Ciocoben 1.1 cTporo noka3piBaeT 3HaTh:
MIPUMEHSTH MaTeMaTHYECKHUE
(dbyHIaMeHTaIbHBIC YTBEPKICHUS, OCHOBBIBAsCH | OCHOBHbIE (aKThI, KOHIEIIHH U
3HaHUS, IOJIyYCHHBIE B Ha (paKTax v KOHIICTIIIHIX HPUHIAITEI MATEMATHHUCCKOTO aHa/In3a.
obnactu TeopHil B 00IaCTH YMeTb:
MaTeMaTHYECKUX U (WIM) | MAaTEeMAaTHYECKUX U

— TPaMOTHO MOJIb30BATHCA A3BIKOM
€CTECTBECHHBIX HAyK, U €CTECTBECHHBIX HAYK

YK, YK, MAaTEMATUYECKOTO aHaIN3a,
HCIIOJIB30BaTh UX B BBIJIEJISIS TJ1aBHBIC
. — CTpOTrO JOKAa3bIBATh

npodecCHoHaATBLHOM CMBICJIOBBIC aCIIEKTHI B

MaTEMaTUYECKUE YTBEPKACHUS B
IesATCIbHOCTH JI0Ka3aTeIbCTBAX;

00J1aCTH MaTeMaTHYCCKOTO aHajm3a,
1.2 Pertaet MPaKTHYECKHE BBIACIIAA T'JIaBHBIC CMBICIIOBBIC

3a7a4d Ha OCHOBE ACIEKTHI B JJOKA3aTCIbCTRAX,

(dbyHIaMeHTaNbHBIX 3HaHMN | — IPUMCHATH 3HAHUSA

B 06JIaCTH MaTEMaTHYECKX | MATEMaTU4YCCKOI'o aHaJInu3a I

U €CTECTBEHHEIX HAyK PEIICHUSA MPAKTHYCCKUX 3a1a4.
Biaagern:

1.3 Pemraer

npodeccHOHAIbHbIC 3a1a4 | CIOCOOHOCTBIO pelaTh

B HCCJIEIOBATEIbCKOM 1 npogecCuoHaAIbHBIC 3a/1a41 B

NPUKIATHON JIesTeTbHOCTH, HCCIIEIOBATENBCKOM M MPUKIIATHON

UCIIOJIBE3YS OCHOBBI JEATEIIbHOCTH, UCIIOJIb3YS OCHOBBI

COBPEMEHHBIX MaTeMaTHYEeCKOTO aHaIu3a.

MaT€MaTU4CCKUX Teopnﬁ

2 O0bEM M TPYI0EMKOCTh JUCIMIIMHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

DopMbI IPOMEKYTOYHOH aTTECTALMM.
Ta6muma 4 — O6beM U TPYI0EMKOCTh JUCITUTIIMHBI 110 BUAM y9eOHBIX 3aHATHI

. O0BEéM uacoB no popmam
OO0mmIast TpyI0EMKOCTh ¥ BHJIBI YUeOHOM pabOTHI 110 AUCIHUIUINHE,

MPOBOJIMMEIE B pa3HBIX (hopmax 090 o6ygglglg 300
1 Obmas TpyI0€MKOCTh TUCIUTLTAHBI 720
2 KonrakTHas paboTta oOydaromuxcs ¢ npenojaasareieM (Mo BHIAM 258
y4eOHBIX 3aHITHH) (BCETO)
AynuropHas paboTta (Bcero): 258
B TOM YHCIIE:
JIEKIUU 100
MPAKTHYECKUE 3aHATHS, CEMUHAPHI 158
HPaKTHKYMBI

nmabopaTopHbIe PaObOTHI

B MHTEPAKTUBHOH (popme

B DJICKTPOHHOH opMme

BneaynutopHnas pabota (Bcero):

B TOM 4YHUCIIC, MHAWBUAYAJIbHAasA pa60Ta o6yqaroumxc>1 C
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npenoaaBaTeyieM

MOJrOTOBKA KYpPCOBOH pabOTHI/KOHTaKTHas paboTa

rpyNnoBas, WHAWBUYyadbHass KOHCYJbTAIMS U WHBIC BUIBI
y4eOHOW NesATeTbHOCTH, MPEAYyCMATPUBAIOIINE TPYIOBYIO
WIM  UHIMBUAYaJbHYIO  paboTy  OOydYalommxcs  C

MpPEnojiaBaTesieM)
TBOpUecKas paboTa (3cce)
3 CamocTosTenbHas paboTa 00y4aromuxcs (BCero) 354
4 ITpoMeXyTodHas aTTeCTAIHsI 00YUJaIOIErocs 1,34
CEMECTPBI-
JK3aMeH
(36 4.)
2 cemecTp-
3a4eT ¢
OIIEHKOM

3. YueOHO-TeMaTHYeCKHMH IVIAH U CO/lep/KaHue NUCUMILIHHBI.

3.1 Y4yeOHO-TeMaTH4YeCKHUIl IIJIaH
Tabnuna 5 - YueOHo-TeMaTnyeckuil miaH oyHoi (popmbl 00yueHus

O6mas TpynoeMKocTs 3aHATHII (Jac.) ®opMEI
= Pa3znenbl u TEMBl TUCHUIIIIUHEI PyAoCH 020 300 KE?T}SEI;;OH
% [0 3aHATUAM o | AYAHTOPH. AYHTOPH. HPOMEKYTOTH
T (6ceeo 3aHATHS CPC 3aHATHS CPC oi1 arTecranuu
2B uac.) | jexu. IPaKT. JIEKIL. | TPaKT yCIICBAEMOCTH
Cemectp 1
1. Beenenue B aHaJu3 18 26 40
1-2 1.1. Oynkuus 22 4 |6 12 KonTponsn
as pabora
Tect
34 1.2. Ilpenen uncnoBoit 20 4 4 12
110CJIeI0BATEILHOCTH Kontponbn
as pabora
5-7 1.3. IIpenen dbyHKIIH 26 6 10 10 Tect
8-9 1.4. HenipepbIBHOCTD (yHKLIUHU 16 4 |6 6 KonTponen
ast pabota
Tect
2. IuddepeHunanbHoe ncHncIeHHE 18 28 | 50
(pyHkuuM ogHOM NepeMeHHOM
10-12 | 2.1. IIpouzBoaHast 31 6 10 | 15
KoHnTponsn
13-16 | 2.2. [IpunoxeHus: MPOU3BOTHON 35 8 12 | 15 as paGota
17-18 | 2.3. luddepenuman GpyHKimn 30 4 6 | 20 Tecr
[IpomexxyTouHast aTTecTarus - 36 9K3aAMEH
IK3aAMEH
HUTOI'O o 1 cemectpy 216 36 54 | 90
CemecTp 2
1. UHTerpajibHoe HCYHCIEHHE 16 16 | 40
(GyHK1UM 0HOI epeMeHHOH
1-4 | 1.1. HeompeneneHHbIH HHTETPAT 36 8 8 20 KonTponsx
as pabora




Oomas TpynoeMKocTs 3aHATHH (Jac.) ®opMbI
8 TEKYILEro
E Pasznenbl u TeMBl TUCHUIIIIUHEI [1PYAOCM 020 300 KoHT};)ons{ u
) 110 3aHATHUSIM (O°T> | AYZHTODH. AYHTODH. IIPOMCIKYTOYH
T (s6ceeo 3aHATHS CPC sagatus | CPC |on aTTecTanuu
2B uac.) | pexu. [ mpaxr. JeKIL | mpaxT yCIIEBAEMOCTH
5-6 | 1.2. OnpeneneHHbIN HHTETPAT 18 4 4 10 UnauBuaya
7-8 | 1.3. [IpunoxxeHus onpenesieHHOTO 18 4 6 8 HbHOC
3aJaHne
UHTEerpaa Tect
2. OyHKIINH HECKOJbKHUX 14 18 40
nepeMeHHbIX
9-10 | 2.1. Onpenenenue GyHKUUH IBYX U 18 4 6 8
KonTtponsu
Oonee nepeMeHHbIX 6ora
as pa
11-13| 2.2. [IpouzBonuble u auddepennuans | 27 6 6 15 P
(YHKUNH HECKOJBKUX TIEPEMEHHBIX
14-16 | 2.3. DxcrpeMyM QYHKITHH ABYX 27 4 6 17 Keiic-
MePEMEHHBIX 3aJaHne
17 | IlpomexxyTodHas aTTeCTaIM - 3ayem 3ayem ¢
¢ oyeHKou OYEHKOU
HUTOI'O no 2 cemectpy 144 30 36 | 78
Cemectp 3
1. Paabl 12 22 | 60
1-4 1.1. Yucnossle psist 32 4 8 |20 KoHTpOIIBH
0
5-8 1.2. CreneHHble psibl 32 4 8 |20 V1 pabota
9-11 | 1.3.Psansr @ypoe 30 4 6 |20 Kontponsn
as pabota
2. MaTerpannbHoe ucUncjieHne 6 12 | 70
(yHKIIMM MHOTHX NlepeMeHHbIX
12-15| 2.1. /IBoiiHble U TPOWHBIC HHTETPAJIBI 47 4 8 |35 KonTponsx
ast pabota
16-17 | 2.2. KpuBonuHeHHbIE HHTETPAIBI 43 2 6 |35 Kontponsn
ast pabota
[IpomesxxyTouHast aTTecTanus - 36 9K3aMeH
IK3aMeH
HUTOI'O no 3 cemectpy 216 18 32 | 130
Cemectp 4
1-5 1. ®yHKIIMU KOMILJIEKCHOTO 34 4 10 | 20 Kontponbn
1nepeMeHHOr 0 as pabora
6-9 2. OYyHKIUOHAJIbHBIE PSIAbI 25 4 8 13 KonTponsn
as pabora
10-13 | 3. BblueTbl H HX NPUMEHEHHE 25 4 8 13 KonTponsx
as pabora




OO6mas TpynoeMkocTs 3aHATHII (Jac.) dopmbI
= Tpynoém TEKYILEro
S Pa?:I[eJ'IBI U TEMBbI JUCHUITIINHBI Py 000 300 KOHTPOJISL U
L KOCTb | A A
) 10 3aHATHAM YAUTOPH. Y/HTOPH. TPOMEKYTOUH
T (s6ceeo 3aHATHS CPC sagatus | CPC |on aTTecTanuu
2B uac.) | pexu. | mpakr. nekir. | mpakt yCIICBaeMOCTH
14-16 | 4. OcHOBBI ONIEPALTMOHHOT0 24 4 10 | 10 KonTponsx
HCYUCIICHUSA as pabora
[MpomexyTouHas arTecTanus - sxzamer | 36 9K3AMEH
UTOI'O no 4cemectpy 144 16 32 | 56

3.2. CopepikaHue 3aHATHH 10 BUAAM y4eOHOU padoThI
Tabnuua 6 — CopepkaHue TUCHUIUIMHBI

No HaumenoBanue pa3nena,
ConepxaHue 3aHITHS

/o TEMBbI TUCIUIUINHBI

Cemectp 1
Cooeporcanue 1eKYyUoHH020 Kypca

1 Beenenue B anaaus

1.1 DyHKIUSA 1. Ilonsatue @pynkuuu. [TonsTre MHOXKecTBa. Onepanny Hajl
MHOXkecTBamu. [ToHATHE OKpecTHOCTH TOUKH. DyHKIMOHAIIBHAS
3aBUCUMOCTD. [ paduk hyHKINM.

2. T'paduku OCHOBHBIX 3JIeMeHTapHBIX QyHKIUI. CriocoObI
3aganus QyHKuun. OcHOBHBIE cBoHCTBa (GyHKUMU. OOpaTHas
dbyaxaus. CiioxHas QYHKITUS.

1.2 [Ipenen uncnoBoi 3. UucoBbIe MOCIEI0BATEILHOCTH U UX CBOHCTBA. OrpaHUYCHHBIC

M0CIIe0BATEILHOCTH 1 HEOTrpaHUYEHHBIE MOCIe0BATEILHOCTH. beckoHeuHO Manbie 1
OecKOHEYHO OOIBIIHE TTOCIeI0BATENFHOCTH.
4. Tlpenen 4MCIOBOM MOCIIEAOBATEIBHOCTH B CIIOCOOBI €T0
BbIUUCIeHUS. CXOnIInecs 0CIeJ0BATeIbHOCTH U KPUTEPHUIA
Komm.

13 [penen ¢ynxmun 5. Ilpenen ¢pynkunu. OnHOCTOPOHHME Mpenenbl. beckoHeuHo
MaJible BesInurHbl. CpaBHEHHE OeCKOHEUHO Manbix OCHOBHBIE
9KBHMBAJICHTHOCTH.

6. beckoneuHo Gonbine BenuuuHbl. OCHOBHBIE TEOPEMBI O
mpeenax.
7. 3ameuarenbHble Ipenensl. HeompeneneHHOCTH.

1.4 HenpepsiBaocts ¢yHkmun | 8. HenmpepeiBHOCTS GyHKIMH B TOUKe. ToUKH pa3pbiBa GYHKIHA U
nx xiaccudukanysi. OCHOBHBIE TEOPEMBI O HETTPEPHIBHBIX
GbyHKIMAX.

9. HempepbIBHOCTH 51eMEHTapHBIX PyHKIMH. ['100a1bHbIE
CBOMCTBa HenpepbIBHBIX QpyHKIMI HenpepblBHOCTH HyHKINHU Ha
uHTEpBaJe U Ha oTpe3ke. CBoiicTBa QPyHKIMHA, HENPEPHIBHBIX HA
OTpe3Ke.
2 JuddepenuuainHoe
ucyucjieHue GyHKuun
O/IHOI1 IepeMeHHOoi

2.1 [IpousBoanas 10. 3amaun, mpUBOASINUE K TIOHATHIO PpOoU3BOIHOM. OnpeaeneHue
npousBogHoil. [IponsBoanas u nuddepennmnan. YpaBHenue k
KacaTeNbHOI 1 HopMalln K KpuBOU. CBA3b MEXAy
HETPEPHIBHOCTHIO U AU PepeHInpyeMocThIo PyHKIHH.

11. Cxema BBIYHCIICHHS MPON3BOAHONW. OCHOBHBIC ITpaBUiIa
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n/m

HaumenoBanue pas3nacia,
TEMBI TUCIUITTHHBI

CopaeprxaHue 3aHITHS

muddepenuuponanus. [IponsBoaHas ciiokHON 1 00paTHOM
¢bynkmn. [Ipon3BogHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DyHKIIHH.

12. nddepeHnrpoBaHre HESBHBIX M ApaMETPUIECKU 3aJaHHBIX
¢bynkmmii. Jlorapupmudeckoe nuddepeHnrpoBaHue.
[Tpou3BogHEIE BBICIIHUX MTOPSIKOB..

2.2

ITpunoxenust npou3BOIHON

13. OcHoBHble TeopeMbl AU HepeHIHaTLHOTO UCUNCITICHHS
(Pepma, Ponns, Jlarpanxa). [pasuwio Jlonurans.

14. Bo3pacTanue u yobiBanue QpyHKINH. DKCTpeMyM (yHKITHIA.
HauGonbiiiee u HauMeHbIliee 3HaUSHUS (PYHKIIUU Ha OTPE3KeE.

15. Bemyxinocts ¢yHKId. Toukn mepernda. ACHMITOTH Tpaduka
dyHKIUY.

16. O6mas cxema uccieaoBaHus PYHKIUH U IOCTPOCHUS UX
rpa¢ukoB

2.3

Huddepenuman GyHxmm

17. lNonstue nuddepeHnmana GyHKIUH, €r0 TeOMETPHYECKHN
CMBICIL.

18. [Ipumenenue nuddepeHnrana B mpuOIMKESHHBIX
BbIuUcHeHusIX. AnddepeHnnansl BEICIINX TOPSIKOB.

CoOepotcanue npaxmuieckux 3aHAmuil

1 Beenenue B ananu3
1.1 OrmpeneneHne CBONCTB 1. HaxoxaeHue o01acTy ompeIeIeHs i 00JIacTH 3HaYSCHUI
(hyHKIMI 1 TOCTpOeHHe GyHKIIH.
rpa¢puKoB 2. Onpenenenue CBOUCTB (PyHKIMN: YETHOCTD, HEYETHOCTD,
MEPUOJUYHOCTD, OTPAHMYCHHOCTh, MOHOTOHHOCTD H JP.
3. Iloctpoenue rpaguikoB QYHKIUH.
1.2 Haxoxxnenue npenena 4. HaxoxeHue npeaesa YMCIOBON MOCIIEA0BaTEIbHOCTH T10
YUCIIOBOH OTIPE/ICJICHHUIO.
MOCIIeI0BATEIEHOCTH 5. ITlpenen unciioBoOi MocneI0BaTEILHOCTH U CIIOCOOBI €ro
BbIUUCIeHUS. CXOIAIIMecs M0CIeJ0BATEIbHOCTH U KPUTEPHUIA
Komm.
1.3 Haxoxnenue npenena 6. Haxoxxnenue mpenena (GyHKIUH 110 ONPEICIICHUIO.
¢byHKINN 7. HaxoxIeHre 0JHOCTOPOHHUX NpeaesioB. beckoHeuHo mMaibie
BennurnHbL. CpaBHEHHE OECKOHEUHO MaJlbIX. beckoHewHo Oonbline
BEJIMYHHBI.
8. Haxox1eHre npeienioB ¢ UCTIOIb30BaHHEM OCHOBHBIX
SKBUBAJICHTHOCTEH.
9. HaxoxeHue npeienoB NpH MOMOIIH IIEPBOTO U BTOPOTO
3aMevaTeNbHBIX MPEIETIOB.
10. PackpeiTHe HeolpeaeIeHHOCTEH.
1.4 | HccnenoBanue pynkumii Ha | 11. MccnemoBanne GyHKIMA HA HEPEPHIBHOCTD, HCXOIS U3
HETMPEPHIBHOCTH OTIpE/IETICHMS.
12. Haxoxaenue To4yek pa3pbiBa (GyHKIHUU U UX KIaCCUPHUKALIUS.
13. HemnpepbIBHOCTD (h)yHKIIMW HA HHTEPBAaJe U Ha OTPE3Ke.
Hcnonb3oBanue CBONCTB (hyHKINH, HENPEPHIBHBIX Ha OTPE3KE.
2 JudpepennuanbHoe
HcyucjieHue GyHKIUN
O/IHOI1 IIepeMeHHOI
2.1 HuddepenunpoBanue 14. Pemenue 3aaa4, NpUBOJAUINX K MOHSATUIO IPOU3BOAHOM.

15. YpaBHeHue K KacaTeIbHONW M HOPMaJH K KpruBoil. Haxoxnenue
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n/m

HaumenoBanue pas3nacia,
TEMBI TUCIUITTHHBI

CopaeprxaHue 3aHITHS

GbyHKIMIH

CBSI3M MEXK]Ty HEIIPEPBIBHOCTHIO U AU HEPESHITUPYEMOCTHIO
(hyHKIHN.

16. HaxoxaeHre MpOu3BOAHBIX C UCIIOIH30BAHUEM TaOIHUIIBI
MTPOU3BOAHBIX U TpaBUI (UG HEepeHIINPOBaAHUS.

17.HaxoxaeHne mpou3BOAHBIX CI0KHOM 1 00paTHOM (PyHKINH.
18. luddepeniupoBaniie HEIBHBIX U MAPAMETPUUSCKU 33 JaHHBIX
dbyuxnuii. Jlorapudmudeckoe mudepeHITnpoBaHme.

2.2

[Ipunoxenus nporu3BOIHON

19. [IpuMeHeHrne OCHOBHBIX TeOpeM MU(HEPEHIIHATEHOTO
ncuncnenus (Pepma, Ponns, Jlarpanxka).

20. Haxoxnaenwue npeaeroB GyHKIHH 1Mo mpaBuiry Jlomurars.
21.Haxox/aeHue MpOMEXKYTKOB BO3paCTaHUs U YObIBaHUS ()yHKITHIA
Y TOYEK IKCTPEMYMa.

22. HaxoxnaeHne HanOOIIBIIEr0 U HAMMEHBIIIETO 3HAYEHHUHA

(YHKLINY Ha OTpe3Ke.

23. HaxoxaeHre MpoMeXYyTKOB BBIITYKJIOCTH, BOTHYTOCTH
rpaduka GyHKIIUH W TOYEK rmepernda. ACUMITOTH Trpaduka
(byHKIUH.

24 UccnenoBanne GYHKIMA U TOCTPOSHUS X T'Pa(UKOB.

2.3

Hcnons3oBaHue NOHITHS
muddepeHuan GyHKIH
JUISL pelIeHYs 3a1a4

25. Haxoxxpenue auddepennuana Gpynkuuu. ['eomeTpuydeckuii
cMbIct quddepeHimana.

26. [lpumenenue nquddepeHuana B mpuOIMKEHHBIX
BBIYUCIICHHUSX.

27. Haxoxnenune nuddpepeHnanoB BEICIIAX TOPSIKOB

ITpomerxyTouHast aTTECTALUS - IK3AMEH

Cemectp 2 ‘

CoOepotcanue n1eKyuoHHo20 Kypca

1 HNuTerpanbHoe

HCYHCICHUE pynkunu
OJHO¥ TepeMeHHOI

1.1 | Heompenenennsiii uaterpan | 1. [lepBooOpasnast GpyHKINS 1 HEOPEAETICHHBII HHTETPaL.
CBoiicTBa HEONPEAENICHHOT0 HHTErpasia. Tabauia OCHOBHBIX
HHTErpanoB. HemocpencTBeHHOE HHTETPUPOBAHUE.

2. MeTtoj1 3aMeHbI IepeMEeHHOM. MeTo 1 UHTETPUPOBaHHUS 10
4acTAM.

3. MHTerpupoBanue palloHAILHBIX JpOOeEii.

4. luTerpupoBaHue TPUTOHOMETPHUUECKUX (PYHKIHH.
WnTerpupoBanue nppalvoHaIbHBIX QYHKIHH.

1.2 | OnpeneneHHbIi HHTETPAT 5. [lonaTHe OmpeeNeHHOr0 HHTETpalla, er0 TeOMETPUUIECKUH 1
9KOHOMUYECKHUH cMbIc. CBONCTBA ONPEAESIIEHHOTO HHTETpaa.
®opmyna Hetorona-Jleiitonuma. Teopema o cpemHem.

6. 3ameHa mepeMeHHOI U MHTETPUPOBAHUE MO YACTSIM B
orpeneneHHOM uHTerpaie. HecoOcTBeHHbIE HHTErPAIBL.

1.3 | [IpunoxeHus 7. Berancienre miomaae miockux ¢guryp. Berancienne amuHbI

OTIpe/IeJICHHOTO MHTEerpaa IyTH.
8. Brruncienue oorema Tena BpauieHus. Berancienue iomanu
MTOBEPXHOCTH BpAIlICHUSI.
2 @OYHKIUH HECKOJbKHX
nepeMeHHbIX
2.1 | Onpenenenue GpyHKIAN 9. Onpenenenue QyHKIMHU ABYX U Oojee mepeMeHHBIX. O0nacTh
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HaumenoBanue pas3nacia,

CopaeprxaHue 3aHITHS

/o TEMBI TUCIATUTUHBI
IBYX U OoJiee epeMEHHBIX ompeneneHus, rpapuk (yHKUMM [BYX NepeMeHHbIX. JluHun
YPOBHSL.
10. IMpexnen n HENMPEPHIBHOCTH ()YHKIIWH JIBYX ITEPEMEHHBIX.
2.2 | IlpousBoaHbIC U 11.YactHble  MpOM3BONHBIE, WX  TI'€OMETPHUYECKUH  CMBICI.
muddepentrans GyHKITHNA [Ipow3BoaHAas 1O HAIIPABJICHUIO W TPAIACHT.
HECKOJIBKUX ITepEeMEHHBIX 12. JuddepenunpyemMocts u monHbld auddepeHunan QyHKIHM.
[Ipumenenne monHoro auddepeHumana K OPUOTHKCHHBIM
BBIYUCIICHHUSIM.
13. TlpousBoaHas cioXHOW (QYHKUUH. YacTHbIE MPOU3BOJHEIE
BTOpOro mopsaka. KacartenbHas IUIOCKOCTP W HOpMalb K
MOBEPXHOCTH
2.3 | DxcTtpeMyM (DyHKIHHU IBYX 1. OkxcTpemyM (QyHKIMHU IBYX EPEMEHHBIX.

MepeMEeHHBIX 2. YCIOBHBIH SKCTPEMYM.
3. HauGonpuiee n HanMeHblIee 3HAYeHUS PYHKIMH B 3aMKHYTOH
00acTH.

Cooepotcanue npaxmuiecKux 3aHAMuil

1 HNHuTterpanbHoe
HCYMCIIeHne (yHKIMH
O/IHOW nmepeMeHHOMH

1.1 | Haxoxnenue 1. HemocpencTBeHHOE MHTETPUPOBAHUE.

HEeOoIpeIeIeHHbIX 2. Metoa 3aMeHbl TTIepeMeHHOU. MeToJ1 UHTErpUpOBaHus 10
HWHTETpaJioB 4acTAM.
3. UHTerpupoBaHie paluoOHAIBHBIX ApOOEi.
4. UnTerpupoBaHne TPUTOHOMETPHUUECKUX (PYHKIINH.
WuTterpupoBanne uppalMoHaIbHBIX QYHKIHH.

1.2 | Boluucnenue onpeAenceHHbIX | 5. Beruucienue onpeneneHHbIX HHTErPajIoB Mo Gopmyie
HUHTErpajoB HrroTona-Jleitbauma. Teopema o cpeaHem.

6. 3aMeHa MepeMEeHHOH ¥ HHTETPUPOBAHNUE TI0 YacCTsAM B
OIIpeleICHHOM HHTerpaiie. Boruncienne HecoOCTBEHHBIX
HWHTETPaJIoB.

1.3 | [IpunoxxeHus 7. Beraucienue miomaaei miockux ¢puryp. Beruucnenue aauHbL
OIIpEJEeNICHHOr0 HHTErpaia IyTH.

8. Brruncienne o0beMa Tena BpaiieHus. Beraucnenne miomnaam
[TOBEPXHOCTH BpAIIECHUSI.

2 DOYHKIIUH HECKOJIBKHX
nepeMeHHbIX

2.1 | Onpenenenue GpyHKOMN 9. Haxoxnenune oOmactu  ompedeneHdss — (QYHKOMH — JBYX
IBYX M OoJiee IepeMeHHbIX nepeMeHHbIX. [locTpoenne nuHui ypoBHS.

10. HaxoxneHue mpenenoB M HcCCIeJOBaHUE Ha HETPEPHIBHOCTD
(YHKUNH IBYX NIEPEMEHHBIX.

2.2 | [IpousBoaHble 1 11.HaxoxxneHue 4YacTHBIX IPOM3BOJHBIX IIEPBOTO U BTOPOIO
mddepenrans GyHKIUH nopsiakoB. [Ipou3BogHas 0 HANPaBICHHUIO U TPATUEHT.
HECKOIIbKHX ITePEMEHHBIX 12. Ilpumenenune mnonHoro nuddepeHnrara K MTPUOTHIKEHHBIM

BBIYHCIICHHUSIM.
13. Juddepennmpoanne cnoxHoir QyHkuuu. KacartenbHas
IUIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH.

2.3 | Haxoxnenue skcTpemyMma 14. HaxoxaeHue sKkcTpeMyMa (QyHKINH JIBYX ITIEPEMEHHBIX.

(YHKUIUH IBYX MEPEMEHHBIX

15. HaxoxneHue yciaoBHoOro skctpemyma. @ynkuus Jlarpamxka.

16. HaxoxaeHue HauOONbIIEr0 MW HAUMEHBIIENO 3HAYECHUN
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n/m

HaumenoBanue pas3nacia,
TEMBI TUCIUITTHHBI

CopaeprxaHue 3aHITHS

(YHKUMU B 3aMKHYTOH 00JIacTH.

[TpomMerxyTouHas aTTeCTallUs - 3ayem ¢ OYeHKOU

Cemectp 3 ‘

Cooeporcanue 1eKYyuoOHH020 Kypca

1 Panni

1.1 | YucnoBsie psAasl 1. [TonsTHE psAa M €70 CXOAUMOCTH. DTANIOHHEIEC psasl. CBOMCTBA
cxoasimuxcs psioB. HeoOXoauMblid pu3HaK CXOIUMOCTH.
HoctaTtouHble TPU3HAKHA CXOJUMOCTH PSJOB C MOJOKUTEIbHBIMU
YWICHAMHU.

2. 3nakouepenytouuecs psaabl. [IpusHak JleliOauma.
3HaKOMepeMeHHBIE PsIIbl. AOCOIIOTHAS U YCIOBHAS CXOAMMOCTbD.

1.2 CTerneHHbIe PSIbI 3. O065acTh CXOUMOCTH CTEIIEHHOTO psina. Teopema Abers.
HuddepennypoBanue 1 HHTETPUPOBAHUE CTEIIEHHBIX PAIOB. Psan
Maknopena u pan Teinopa.

4. Paznoxxenune QyHKUUH B CTeNIeHHBIE psibl. [IpiMeHeHne psaoB B
MPHUOIKEHHBIX BRIYACICHUSX.

1.3 | Paab1 dypee 5. Ilepnonnueckue pyukmmn. [lepruomudaeckne IpoIecchl.
Tpuronomerpuueckuii psg Oypre. Pasnoxkenue B psg Pypoe 2 77
nepuoandeckux GyHKui. Teopema upuxie.

6. Paznoxenue B psn @ypre ueTHbIX QyHKIMNA. Pasnoxenue B psin
®dypbe HEUSTHBIX QYHKIHH. Pa3ioxenne B psag Oypbe QyHKITHI
HIPOU3BOJILHOIO nepuoa IIpencrasinenue Henepuogu4ecKou
dbyuxaun psagom Oypee.

2 HuTerpanbnoe

HcYHcIeHue PYHKIUM
MHOTHX IepeMeHHbIX
2.1 JIBoliHble U TpOiTHBIE 7. JIBoitHOI WHTETpa U €T0 CBOWCTBA. VI3MEeHEeHHE MpeIeiioB
HHTETpaIbl uHTerpupoBanus. CBe/leHHE TBOMHOIO UHTErpaia K MIOBTOPHOMY.
3ameHa NepeMEeHHbIX B 1BOMHOM uHTerpaie. [lonspHas cucrema
KoopauHar. IIpunoxeHne JBOMHOrO HHTErpaa.
8. Kybupyemsbie MHOKeCTBa U TpoiiHO# nHTerpan. Cdepuueckas u
IWIMHAPUYECcKas CHCTEMBI KoopanHaT. [Ipunoskenue TpoHOTO
WHTeTrpana.
2.2 | KpuBonuneiinbie naTerpansl | 9. KpuBonnHeHHbII HHTETpa IEpBOTO pojia. Berauciienue Maccol

HEOAHOPOJHOM nyru. KprBonuHeHbINH HHTErpai BTOPOro poaa.
®opmyna Octporpaackoro-I'puna. Ilpunoxenns KpuBOIUHENHOTO
HHTETpajia BTOPOro poAa.

Cooeporcanue npakmuieckux 3aHamull
1 Psaabl
1.1 | Uccnenosaune Ha 1. UccnenoBanme psIoB HA CXOMUMOCTE TIPH TTOMOTIIN
CXOIMMOCTb YHCIIOBBIX HEOOXOIUMOTO NMPHU3HAKA CXOIUMOCTH M MPU3HAKOB CPaBHEHHUS.
psioB 2. WccnemoBanue psiioB HA CXOMMOCTD TIPH MTOMOIIU MPHU3HAKOB
Kommu n Jlanambepa.
3. UccrnenoBanue Ha CXOAUMOCTh 3HAKOUEPEIYIOIIUECS PATOB.
4. Onpenenenne aOCOMOTHON M YCJIOBHON CXOTUMOCTH
3HAKOIEPEMEHHBIX PAIOB.
1.2 | Pasznoxenue QpyHKIHN B 5. luddepenmpoBanne 1 MHTETPUPOBAHUE CTEIIEHHBIX PSIOB.

6. Paznoxxenne GpyHkuuii B pag MakinopeHa.
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No HaumenoBanue pazgena,
n/m TEMBI JUCIUATIINHEI

CopaeprxaHue 3aHITHS

CTCIICHHBIC PAABI

7. Paznoxxenne ¢pynkuuii B psg Teiinopa.
8. [IpumeHeHne psIOB K PHOIMKCHHBIM BEIYHCICHHSIM.

1.3 | Paznoxenue ¢QyHKImMHA B

9. Pasnoxenue B psan @ypbe 27 neproanueckux GyHKIUM.

psansl Dypbe Teopema Jlupuxie.
10. Pasnoxxenue B psig Oypbe ueTHBIX QyHKIMA. Paznoxkenne B
psan Oypbe HEUETHBIX (QYHKITHI.
11.Pa3noxenue B psag Pypbe GyHKIHIA MTPOU3BOIBHOTO TIEPHOIA
[pencrarnenue Henepuoauueckoit pyukuu psaom Oypoe.
2 HNHTerpanbnoe

ucyucjaeHue GyHKIUN
MHOTUX MepeMeHHbIX

2.1 | BeruucieHue IBOMHBIX U
TPOMHBIX UHTETPAJIOB

12. VIaMeHeHWe TIpenenioB HHTeTpupoBanns. CBeACHHE TBOHHOTO
WHTETpajia K TOBTOPHOMY.

13. Briuncnenne JBOMHBIX MHTETPATIOB 3aMEHOM NTEPEMEHHBIX.
14. TlpunosxeHne TBOMHOTO HHTETpaIa.

15. Berunicnenue TpoitHbIX HHTErpaiioB. Cepudeckas u
LWIMHIpHYECKas CHCTeMBbl KoopauHaT. [IpunoxxeHue TpoiHOTro
WHTeTpana.

2.2 | Bouucienue
KPUBOJIMHEHHBIX HHTETPAJIOB

16. BoruncneHne KpUBOJUHEHHBIX HHTETPATIOB IIEPBOTO POA.
Brruncnenne maccel HEOMHOPOAHOM tyTH. [Ipunoxenus
KPUBOJIMHENHOT0 HHTErpajla BTOPOro poja.

HpOMC}KyTO‘IHaﬂ aTTCCTaAllUA-9K3AMEH

Cemectp 4

Cooeporcanue n1eKyuonHo20 Kypca

1 DYHKIUH KOMILJIEKCHOTO
1epeMeHHOr 0

1.0npenencure dhyHKIIHR KOMIIJIEKCHOTO TIEPEMEHHOTO
I'eomerpuueckoe  m3zobpaxenne DKII. Ilpemen  pyHKumn
KOMIUIEKCHOT0 iepemerHoro. Henpepesisaocts OKII.
Omnpenenenue npou3BogHON. AHaTUTHIHOCTH DKII.

2. Nurerpan ot ©KII. [Ipumenenne naTerpansueix popmyn Komm
K BBIYHMCIIEHUIO HHTETPAJIOB.

2 DYyHKIHOHATbHBIE PSIABI

3.YucnoBble psiabl ¢ KOMIUIGKCHbIMH — uieHamu. CBoiicTBa
CXOIAIINXCS PSJIOB.

CrerneHHBIE KOMIUIEKCHBIC psiabl. Teopema Abers.

4. Psn Tetinopa. Teopema o paznoxeHnu GyHKITUH B psia Teinopa.

3 BbIyeThl U X IPUMeEHeHHe

5. Hymm anamutmueckoit ¢ynkumu. WM3ommpoBaHHBIE 0COOBIE
ToukH. [Ipr3HAKK 0COOBIX TOUEK.

6. Beruer ananutuaeckoi GyHKIUHN B 0c000i TOUKeE.

OcHoBHass TeopeMa O BblUeTax. beckoHeuHo ynanéHnas ocobas
TOYKa.

4 OCHOBBI ONIEPALIMOHHOTO
HCYHUCTeHUS

7. OmnepanyoHHOE WUCYMCICHUE. HaxoxaeHue opuruHaia 1o
n3o0paxenuto. HaxoxaeHne n300paxeHu.
8. Pemienue nuHelHOro MUQQEepeHIUATLHOTO YpaBHEHUSI N-HOTO
TIOpsIKa C MIOCTOSTHHBIMU KO3 () puImeHTaMm.

Cooepoicanue npakmudeckux 3aHamull

1 DYHKIUN KOMILIEKCHOTO
nepeMeHHOr 0

1. TuddepennunpoBanre QyHKINH KOMITICKCHOTO IEPEMEHHOTO.
2. CpoiicTBa quddepeHIupyeMbIX QYHKIHH.

3. AHanutnueckue QyHKIUU

4. NuterpupoBanue yHKIMH KOMIUIEKCHOT'O IIEPEMEHHOTO.

5. Beluncnenne MHTErpaios.
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No HaumenoBanue pazgena,
CopaeprxaHue 3aHITHS

/o TEMBI TUCIATUTUHBI

2 DyHKIHOHAJIBHBIE P/ 6. UucnoBble psnel ¢ KOMIUIGKCHBIMH ujieHamHu. CBoiicTBa
CXOISIINXCS PAIOB.
7. CreneHHBIE KOMITIEKCHBIE psaabl. Teopema Abens.
8. Paznoxenune ¢pynkuu B psin Teitmopa.
9. Psn Jlopana.

3 Boruers! n ux npumenenne | 10-11. [IpumeHeHue BBIYETOB K BEIYUCICHUIO HHTETPAJIOB
OT GYHKUIUH NeHCTBUTENbHON IEpEMEHHOH.
12-13. BepuucineHne HECOOCTBEHHBIX HWHTETPajoB C IOMOIIBIO
BBIYETOB.

4 OcHOBBI ONIEPALOHHOT 0 14 HaxoxxaeHne opurrHaia mo n300paxeHuto.

HCYHCIEHUSI 15. Haxoxnenne n300pakeHuH.

16. Pemenue nuneliHoro nuddQepeHnans-HOro ypaBHEeHHs n-HOTro
MOpsIKA C MOCTOSTHHBIMHU KO3 QHUIUEHTAMH.

HpOMC)KYTO'-IHaH aTTCCTaAlluA-OK3AMEH

4 Tlopsiaok

OIlCHUBAHUSA

ycneBaeMocTH W c¢(popMHPOBAHHOCTH

KOMIIETCHUMH 00yYalIuerocs B TeKyleil U NPOMesKyTOYHOM aTTeCTAllUM.
,HJ'ISI MOJIOKUTEIBHOM OLCHKU I10 pE3yJibTaTaM OCBOCHUA OUCHUIIJIMHBL 06yqa}omeMyc

STHEOOXOIMMO BBITIOJIHUTh BCE YCTAaHOBJICHHBIC BHABI y4eOHOW paboThl. OlleHKa pe3ysIbTaToB

paboThl oOy4aromierocs B 0amuiax (1o BuaaM) npuseeHa B Tadnumax 7-10.
Tabmuma 7 - Ilkama W Moka3aTelad OIEHHWBAHHS PE3YJIbTATOB YYEOHOW pPaOOTHI
oOydaromuxcs mo Buaam B OamnsHO-peiiTiuaroBoii cucteme (BPC)1 cemectp

VYuebnast pabora |Cymma  |Buzsl u pe3ynbraTsl OreHka B aTTecTaluu Bamner
(BuzBI) Oa;oB  |y4eOHOI paboThI (1rkana v moKa3areny OLCHUBAaHUS) (17 nenens)
Tekymiast yuebnas |60 Tecr 5 6amnoB (IMOPOroBOE 3HAYCHHUE) 5-10
pabota B cemecTpe 10 6anmoB (MakCIMaIbHOE 3HAYCHHE)
KonTponbHbIe paboThI 3a oany KP ot 510:10 6annos
(3ammra KOHTPOJILHON 50a1oB (IOPOroBoe 3HAYCHUE) 20- 40
paboThI) 10 6amtoB (MakCHMMaabHOE 3HAYCHHC)
(4 pabotsr)
Keiic-3amanue 56amoB (moporoBoe 3Ha4YCHUE) 5-10
10 6amnoB (MakcHMaabHOE 3HAYCHHE)
HToro no texymeii padore B cemecTpe 30 - 60
ITpomexyrounast |40 Pemenue 3amaum 1. 5 6ans10B (MOpOroBOE 3HAUCHUE) 5-10
aTTecTarys 10 6ans10B (MakcUMabHOE 3HAUCHHUE)
(3K3amMeH) Peienve 3amauu 2. 5 6a/10B (ITOPOTOBOE 3HAYCHHE) 5-10
10 6an710B (MakCHMaITLHOE 3HAYCHUE)
Bompoc 6unera Nel 5 6a/10B (MOPOroBOE 3HAYCHHUE) 5-10
10 6an10B (MakcHMaIbHOE 3HAUCHHUE)
Bomnpoc 6mera Ne2 5 6asutoB (TOPOTOBOE 3HAYUCHNE) 5-10
10 6ans10B (MakcHMaIbHOE 3HAUCHHUE)
HToro no npoMe:KyTo4YHOIi aTTecTanuu (IK3aMeHy) 20-400.
CyMmMapHasi OlleHKa N0 JUCHHILINHE: CyMMa 6aJuIoB TeKyIIei U IPOMEXYTOYHON aTTeCTaluu 50 —100 o.
Tabmuma 8 - Illkama W mMoKa3aTeaw OIEHUWBAHHS PE3YyJbTATOB Y4YeOHOW pPaboOThI

oOyyaromuxcs 1o BuaaM B 6amibHO-peiiTuaroBoit cuctreme (bPC) 2 cemectp
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YueOnas padora |Cymma  |Buabl u pe3ynbraTsl OreHKa B aTTeCTaIlN Bammet
(BuIBI) O6aoB  |y4eOHOI paboThI (mkasia ¥ IoKa3aTeny OLCHUBAaHUS) (17 venens)
Texymas yaebnas (80 WunuBuayansHoOe 3a U3 ot 10 mo 20 6ammos 10-20
pabota B cemecTpe 3a/1aHKe 1006asm10B (IIOPOrOBOE 3HAYCHHUE)

20 6asutoB (MakCUMabHOE 3HAYCHUE)

KonTponbsHbIe paboThI

3a omay KP ot 10m0:20 6ammoB

(3ammra KOHTPOJILHON 106ammoB (IOPOrOBOE 3HAYCHUE) 20-40
paboThI) 20 6ayutoB (MakCUMaTbHOE 3HAYCHUE)
(2 pabotsr)
Ketic-3ananue 1006asm10B (IOPOrOBOE 3HAYCHHUE) 10- 20
20 6a10B (MaKCHMAIbHOE 3HAYCHHUE)
HToro mo Texymeil padoTe B cemecTpe 40-80
IpomexyTtounas |20 Perrenue 3amaun 1. 5 6asutoB (TOPOrOBOE 3HAYCHUE) 5-10
aTTecranus (3auer 10 6ansoB (MakcHMaIbHOE 3HAUCHHUE)
C OIIEHKOM) Bompoc 6umera Nel 5 6ans10B (MOpOroBoe 3HAUEHUE) 5-10
10 6a/u10B (MaKCUMAIBLHOE 3HAYCHHE)
HToro nmo npoMe:kyTOUHOI aTTecTaluu (3a4eT C OIEHKOIH) 10-20 6.
CymMmapHasi OLIeHKA 110 JUCHHILIHHE: CyMMa 6ayutoB TeKyIuei u MpOMeKyTOYHOH aTTecTannu 50-100 6.

Tabmuuma 9 - Ilkama M moKa3aTeNu OICHWBAHUS pE3yJIbTaTOB Y4eOHOW paboThI
oOydaromuxcs 1mo Buaam B 0amisHO-peiTiHroBoi cucteme (BPC) 3 cemectp

YueOnas pabdora
(BUBI)

Cymma
6asioB

Bunel u pe3ynbraThl
y4eOHOH paboTHI

O1reHKa B aTTECTALlNA
(mKaa ¥ oka3aTeld OIICHUBAHMS )

Bamnner
(17 Henenn)

Texymas yaebHnas |60 KonTponbsHbIe paboThI 3a ogay KP ot 7-810:15 Gamios
pabota B cemecTpe (3ammra KOHTPOJILHOMN 7 6an710B (IOPOTOBOE 3HAYCHUE) 30- 60
paboThI) 15 6a/10B (MakCUMAaTbHOE 3HAUCHIIE)
(4 pabotsr)
HToro mo Texymei padore B cemecTpe 30-60
IIpomexytounas |40 Pemenue 3amauu 1. 5 6a10B (IOpPOroBoe 3HAYCHNUE) 5-10
aTTecTalys 10 6an10B (MakcHMaIbHOE 3HAUCHHUE)
(ax3ameH) Pemenue 3anaun 2. 5 6an10B (IOpOroBoe 3HaYCHNUE) 5-10
10 6an0B (MakcUMaJIbHOE 3HAUCHHUE)
Bonpoc 6unera Nel 5 6asoB (OpOroBoe 3HAYCHHUE) 5-10
10 6ans10B (MakcUMabHOE 3HAUCHHUE)
Bomnpoc 6umnera Ne2 5 6ayutoB (MOPOrOBOC 3HAYCHUE) 5-10
10 6ans10B (MakcUMalIbHOE 3HAUCHHUE)
Hroro no npomMe:kyTo4HOI aTTecTanuu (IK3aMeHy) 20-40o.
CymMmapHasi OlleHKa M0 TUCHHIIHHE: Cymma OamioB Tekymiel u mpoMexxyTodnoi arrectama 50 — 100 6.

Tabmuma 10 - Illkama W ToOKaszaTtenu OICHWBAHMS PE3yJbTaTOB y4eOHOH pPabOTHI

oOydaromuxcs mo Bugam B OamtsHO-peiTiHroBoM cucteme (bPC) 4 cemectp

VYuebHas pabora
(BUBI)

Cymma
OajoB

Bunsl 1 pe3ynbTaThl
yueOHOU paboThI

Orenka B aTTecTaluu
(Ikaa ¥ OKa3aTesn OLEHUBAHU)

Bamer
(17 nemenn)

Tekymiast yuebnas |60 KonTposbHbie padboTh 3a omny KP or 7-810:15 6anmor
paborta B cemecTpe (3ammTa KOHTPOJMBHON | 7-8 6a/I0B (ITOPOTOBOE 3HAYEHHE) 30- 60
paboThI) 15 6ansoB (MakCUMaIIbHOE 3HAYCHUE)
(4 pabotsr)
HToro no texyuei padore B cemecTpe 30 - 60
[Mpomexyrounas |40 Pemenue 3amaum 1. 5 6ans10B (MOPOTrOBOE 3HAUCHUE) 5-10
aTTeCcTalus 10 6a/u10B (MAaKCUMAILHOE 3HAYCHHE)
(’Kx3amMeH) Pemenue 3amaum 2. 5 6astoB (TOPOTOBOE 3HAYUCHNE) 5-10

10 6an10B (MakCHMaIILHOE 3HAYCHUE)
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Bomnpoc 6mera Nel 5 6ay10B (TOPOTOBOE 3HAYEHHE) 5-10
10 6ansoB (MakCUMaIIbHOE 3HAYCHUE)

Bormpoc 6mtera Ne2 5 6ans10B (MOPOTrOBOE 3HAUCHUE) 5-10
10 6a/u10B (MAaKCHMAILHOE 3HAYCHHE)
HToro nmo npoMe:KyTo4HOI aTTecTauuu (IK3aMeHy) 20-406.
CyMmMmapHasi OlleHKA N0 JUCHHILIHHE: CyMMa GayutoB TeKyIIel U MPOMEKYTOYHON aTTecTannu 50 —100 o.

B mpomexyTouHO#N aTTecTanmuu OIleHKa BbICTaBIsieTcs B BepoMocTh B 100-0amnbHOIMA
IIKaje ¥ B OyKBEeHHOM SKBUBasieHTe (Tabmuia 11)
Tabmuna 11 — Cootnecenue 100-6amipHOM KAkl U OYKBEHHOTO SKBHBAJICHTA OLIEHKH

YPpOBHU OCBOECHUS IK3amen 3auem
Cymma nabpannvix - -
608 JUCLUIUIMHBI 1 Oyenka Byxeennwiii axeusarenm Byxeennwii
KOMIIETCHIUH 9KEUBANCHM
86 - 100 IIpoaBUHYTEII 5 OTIINIHO
66 - 85 [ToBbIIIeHHBII 4 XOpOoIIo 3auTeHo
51-65 IToporossiit 3 YAOBJIETBOPUTEIHHO
0-50 [epsoIit 2 HEYIOBJIETBOPUTENIBHO He 3aureHo

5 MarepuajibHO-TEXHUYECKOE, IPOrPaAMMHOEe U yUeOHO-MeTOoANn4ecKoe
o0ecreyeHue TUCUMILJIMHBI.

5.1 YueOHnas qureparypa
OcHoBHAasi yueOHasi JJUTEPATypa

1. [epmnueB B.I'. Maremaruueckuii ananu3 [DneKTpoHHBIN pecypc]: Yuebnoe nmocodue / B.I.
[lepurneB. . - DnexkTpoH.TekcToBbIe NaH. - MockBa: HUL[ UHOPA-M, 2014. - 288 c. — Pexum
noctyna: http://znanium.com/bookread2.php?book=342089

2. Hlepmmue B.I'. Maremartndeckuil aHanu3 [DNEKTpOHHBIA pecypc]: cOOpHHK 3amad ¢
pemenusmu: Yuebnoe mocobme / B.I'. IllepmHeB. - DnekTpoH.TekcToBble naH - M.: HUIL
NH®PA-M, 2013. - 164 c. — Pexxum nocryna: http://znanium.com/bookread2.php?book=342088

JonosiHuTEeBbHAS y4eOHAs IUTEpaTypa

1. ®uxrtenronsil, . M. OcHOBBI MaTemMaTH4ecKoro aHaiuza. B 2 1. [DnekTpoHHbIN pecypc] :
T.1: yueOnuk / ['M. ®uxrteHronbi. — 9-¢ U3M., CTEPEOTUI. - DIIEKTPOH.TEKCTOBBIC JaH. —
Cankr-IlerepOypr : WM3parensctBOo  «Jlamp», 2008. —  Pexum  goctyma:
https://e.lanbook.com/reader/book/65055/

2. @uxtenrons, I'. M. Kypc nuddepeHmnarsHOro U MHTETpaJbHOrO UcuucieHus. B 2 1.
[Onextponnsiid pecypc] :  T.2: yueOnuk / I'M. ®uxreHronsll. — 9-¢ W31, CTEPEOTHI. -
OnekTpoH.TekcToBbie AaH. —  Cankr-IletepOypr : MzmatensctBO «Jlamb», 2008. — Pexum
noctyma: https://e.lanbook.com/reader/book/411

3. MaremaTtudeckuii ananus. Teopus U mpakTUka [DIeKTpOHHBIN pecype] : YuebHoe mocooue /
[[umaues B.C., - 3-e u3a. - DnekrpoH.TeKcToBbIe MaH - MockBa:HUI] UH®PA-M, 2015. - 351
c. — Pexxum moctyna: http://znanium.com/bookread2.php?book=469727

4. MaTtemMaTHYEeCKUI aHaJIM3 B BOIIPOCAX U 3aJa4dax [DIEKTPOHHBIN pecypc] : ydeOHOe mocodue
/ B.®. byry3oB, H.Y. Kpytunkas, I.H. Mensenes u ap., 5-¢ uza. - DNEKTPOH.TEKCTOBBIC JaH -
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MockBa: OUSMATIINT, 2002. - 480 C. - Pexum JIOCTyTa:
http://znanium.com/bookread2.php?book=544581

5. JlonromosioBa, A.®d. PykoBOACTBO K pelIeHUIo 3aa4 1Mo MareMatudeckoMmy ananuzy. Y. 1 : B
2 4 [DnekTpoHHBIN pecypc]: yduebHoe mocobue / A.D. Jlonromonosa, T.A. Komomsokuas. -
OnekTpoH.TekcToBble naH - CraBpononb: CepBucuikona, 2012. — 168 c. - Pexxum poctyma:
http://znanium.com/catalog.php?bookinfo=514584

5.2 MarepuajibHO-TEXHHUYECKOE W NPOrpaMMHoe olecrieyeHHe

JTUCIUIIIIMHBI.

YueOHbIe 3aHATHS IO TUCIMUIUIMHE TPoBoAATCs B yueOHBIX ayautopusx KITIN KemI'V:
615 YueOHas ayauropus (MyIbTUMEAMIHAS) IS 654079, KemepoBckast 0071acTh, T.
IIPOBEICHHUS: Hogoky3nenk, np-kt Mertamrtypros, a. 19

- 3aHATHUH JICKITMOHHOT'O THIIA.

Cnenuaau3upoBanHas (yueOHasi) Me0esib: TOCKa
MeInoBast, Kadeapa, CTOJbI, CTYJIIbsI.

Oo6opynoBanue AJis1 Npe3eHTALUH Y4eOHOT 0
MaTepHaJia: crmayuoHapHoe - KOMIIbIOTEp, IKpaH,
MIPOEKTOP, aKyCTHUECKasi cucTeMa (KOJOHKH).

Hcnoaszyemoe nporpammHoe odecniedenne: Ubuntu
Linux(ceoboxno pacmpoctpansemoe I10), LibreOffice
(cBoOoHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oTeuectBeHHOE cBOOOIHO pacnpocTpansemoe [10).

HuTepHeT ¢ o6ecnieuenueM gocryna B JUOC.

221 Kondepenu-3aiu. YuebHas ayTuTOPHS IS 654041, Kemeposckas obmacts - Kyzbacc, T.
MIPOBEICHHUS: Hogoky3uernk, yiu. [{unonkosckoro, 1.23

- 3aHATHUH CEMHHAPCKOT0 (TIPAKTUIECKOT0) THTIA.

CnenuajuzupoBannas (yueOHasi) medesib: 10CKa
MEJI0Basl, CTOJIbL, CTYJIbSI.

Oo0opynoBaHue Uil Ipe3eHTANMA y4e0HOT 0
MaTepHaJia; CUCTEeMHBIH 010k, MOHUTOPHI (10 mIT.),
MUKILEP-YCHUIINTENb, 9KPaH HACTEHHBIN C
3JIEKTPOTIPUBOJIOM, TIPOEKTOP, MUKPOQOHHI (2 mmIT.),
MUKPOQOHHBIN ycunuTens (3 mrT.).

Hcnoab3yemoe nporpaMmmHuoe odecneuenne:MS
Windows (Microsoft Imagine Premium 3 year mo
cyomunenznonHoMy oroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHO
pacmpoctpansemoe 110).

HuTepHet ¢ goctynom B JUOC.

229 a YyeOnas ayquTOPHS IS IPOBEICHMUS 654041, Kemeposckas obsacts - Kysbacc, T.
Hosokysnernx, yi. I{uonkosckoro, 1.23
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- 3aHATHA JICKIITMOHHOT'O THUIIA,
- 3aHATUN CCMHUHAPCKOT'0 (HpaKTI/I‘IeCKOFO) THIIA.

Cnenuaan3upoBanHas (yueOHasi) medesib: J0CKa
MEJIOBas, MapThl.

O0opyaoBaHue: MUKIIIEP-YCHIINTENb, CHCTEMHBIN
0JI0K, 9KpaH HACTEHHBIH C 3JEKTPOIPUBOIOM,
MIPOEKTOP, AKYCTHYECKAsI CUCTEMA.

Hcnoab3yemoe mporpaMmMHoe oGecnedenne:
MSWindows (MicrosoftimaginePremium 3 year o
cyonmnensnonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 r.), LibreOffice
(cBobGOIHO pacupocTpansemoe 110).

HnTepner ¢ goctynom B UOC.

605 YueOHas ayauTopus AJis IPOBEICHUS:

- 3aHATHUH CEMHHAPCKOTO (TIPaKTUYECKOT0) THIIA;

- TPYIIOBBIX U HHAWBUAYAIbHBIX KOHCYJIbTALIUI;

- TeKYLIETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTallHu.

Crnenmnaan3upoBaHHas (ydeOHas) MedeJib: T0CKa
MeloBasi, Kadeapa, CTOJbI, CTYJIbsI.

Oo6opynoBaHue /151 MPe3eHTANNH YU4eOHOT0
MaTepHaliasnepeHocHoe - HOYTOYK, DKpaH, IPOEKTOP.

HUcnonn3yemoe nporpaMmmMHoe odecnedenune: MS
Windows (Microsoft Imagine Premium 3 year 1o
cyonmnensnonnomy sorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pactpocrpansemoe I10), FoxitReader
(cBobOoaHO pacnpoctpansiemoe I10), Firefox 14
(cBoboHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oreuecTBeHHOE CBOOOIHO pacnpocTpansemoe [10).

HNuTtepHer ¢ o0ecnieuenuem pocryna B JUOC.

654079, KemepoBckast 001acTh, T.
HoBoky3Helk, np-kT Metamtypros, a. 19

606 YueOHnas ayuTopus A1l IPOBEICHUS:
- 3aHATUN CeMHMHAPCKOTo (PaKTUYECKOIr0) THUIIA;
- TPYIIIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTAIUH.

CneuuagnzupoBannas (yueOHasi) medesib: 10CKa
MeJoBas, Kadenpa, CToJbl, CTYJIIbs.

O0opynoBaHue ISl IPe3eHTANMHA y4eOHOT0

654079, KemepoBckast 0011acTs, T.
Hogoky3suenk, np-kt Mertamrypros, a. 19
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MaTepuaJia: nepeHocHvle - HOYTOYK, 9KpaH, MPOEKTOP.

Hcnoab3yemoe nporpaMmmuoe odecnevenne: M
Windows (Microsoft Imagine Premium 3 year mo
cyonmnensnonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 r.), LibreOffice
(cBoboamo pactpoctpansemoe I110), FoxitReader
(cBoboamo pacnpoctpansemoe I10), Firefox 14
(cBobomHO pacupocTpansemoe [10), Sunexc.bpaysep
(oTeuecTBeHHOE ¢BOOOIHO pacmpoctpansiemoe I10).

HUnTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

333 YueOHas ayauropus AJis IPOBEACHUS
- 3aHATUN CeMHHApCKOro (IPaKTUYECKOr0) THUIIA;
- IPYMIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTAIUH.

CrnennagnsupoBaHHas (yueOHas) MedeJib: T0CKa
MEJIOBasi, CTOJIBL, CTYJIbSI.

Oo6opynoBanme: neperocroe - HOyTOYK, dKpaH,
MIPOEKTOP.

Hcnmoan3yemoe mporpaMmmHoe odecriedeHue: MS
Windows (Microsoft Imagine Premium 3 year no
cyOnmnen3nonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOOIHO pactipocTpansemoe [10).

HuTepHet ¢ goctynom B JUOC.

654041, Kemeposckas obmacts - Kyzbacc, T.
HosokysHerik, yi. [luonakoBckoro, 1.23

607 YueOHas ayaAuTOpUs AJIS IPOBEICHUS:
- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOI0) THIIA;
- IPYNIOBBIX U MHIUBUIYAIBHBIX KOHCYJIBTAIUH.

Cnenuaaun3upoBanHas (yueoHasi) Medesib: JTOCKa
MEJIOBasi, CTOJIBI, CTYJIBSI.

OGopynoBanue /151 Ipe3eHTALNU Y4eOHOro

MaTepuaJia: nepeHocHoe - HOYTOYK, SKpaH, MPOEKTOP.

Hcnoab3yemoe nporpaMmmuoe odecnedenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnmmensnoaHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansiemoe I10), FoxitReader
(cBoboamo pactpocrpansemoe I10), Firefox 14
(cBoboano pacnpoctpansiemoe [10), SAnaexc.bpayszep
(oteuecTBeHHOE CBOOOMHO pacmpoctpansemoe [10).

HHTepHeT ¢ o6ecnieuenueM gocryna 8 JUOC.

654079, KemepoBckast o0macTs, T.
Hogoky3Hnenk, np-kt Mertamtypros, a. 19
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716 YueOHas ayAuTOpUS AJIS IPOBEICHUS:
- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOI0) THIIA;
- IPYMIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH.

Cnenuaan3upoBanHas (yueoHasi) Medesib: JT0CKa
MeInoBasi, Kadeapa, CTOJbI, CTYJIIbsI.

Oo6opynoBaHue AJis1 Npe3eHTALUH Y4eOHOT 0
MaTepHuaJia: nepeHocHvle - HOYTOYK, 9KpaH, MPOEKTOp.

Hcnoab3yemoe nporpaMmmMHoe o6ecnieuenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyonmutieH3noHHoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOOIHO pacmpoctpansiemoe I10), FoxitReader
(cBoboamo pactpocrpansemoe I10), Firefox 14
(cBoOOIHO pacmpocTpansemoe [10),
Sunexc.bpay3ep(oTeuecTBeHHOE CBOOOTHO
pacmpoctpansiemoe [10).

HNnuTepHer ¢ ob6ecneuennem aocryna B JUOC.

654079, KemepoBckast o0macTs, T.
HoBoxky3Huenk, np-kt Metaymmypros, 1. 19

616 YueOHas ayauTopus AJsl IPOBEICHUS:
- IPYNIOBBIX U HHIUBUAYAIBHBIX KOHCYJIBTAIIUH;
- TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUYHON aTTECTAI|H.

CnenuajuzupoBannas (yueOHasi) medesib: 10CKa
MeJoBasi, Kadeapa, CTOIbI, CTyNbst. O0opyaoBaHue
AJIS MIPe3eHTalny Y4eOHOT0 MaTepuaJa:
nepeHocHule - HOyTOyK, 9KpaH, IPOEKTOP.

HUcnonn3yemoe nporpaMmmMHoe odecnedenune: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmnensnonHomy sorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pacnpoctpansiemoe I110), FoxitReader
(cBobGoaHO pacnpoctpansiemoe I10), Firefox 14
(cBobomHO pactpocTpansemoe 110),
Sunexc.bpaysep(oreuecTBeHHOE CBOOOIHO
pacmpoctpansemoe 110).

HHTepHeT ¢ 06ecnieyenneM gocryna B JUOC.

654079, KemepoBckast 00acTs, T.
Hogoky3suenk, np-kt Mertamrypros, a. 19

614 YueOHast ayAMTOpHUS AJIs TIPOBEACHUS:

- 3aHATHUS JICKIIHOHHOTO THIIA;

- 3aHATUI CEeMUHAPCKOTO (MIPAKTUYECKOTO) TUTIA;
- TPYIIIIOBEIX U UHANBUAYAIHHBIX KOHCYJIBTAIIUN.

Cnenuaan3upoBanHas (yueoHasi) Medesib: T0CKa

654079, KemepoBckast 0071acTh, T.
Hosoky3nenk, np-kt Mertamtypros, a. 19

19




MelnoBas, Kadenpa, CTOJbI, CTYJIIbsL.

O0opynoBaHue /51 NPe3eHTANNU Y4eOHOTO
MaTepHala: nepeHocHoe - HOyTOyK, 9KpaH, MPOEKTOpP.

Hcnonb3yemoe nporpaMmmMHoe odecnedenue: MS
Windows (Microsoft Imagine Premium 3 year 1o
cyonmnensnonnomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pacmpocrpansemoe I10), FoxitReader
(cBoOOIHO pacnpoctpansiemoe I10), Firefox 14
(cBobOOmHO pacupocTpansemoe [10), Sunexc.bpaysep
(oreuecTBeHHOE CBOOOIHO pacmnpocTpansemoe [10).

HNurepHer ¢ o6ecnieuennem pocryna B IUOC.

718 YueOHnas ayuTopus A1l IPOBEICHUS: 654079, KemepoBckas 061acTs, T.

Hogoky3nenk, np-kt Mertamtypros, 1. 19
- 3aHATUH CeMHHApCKOro (IPaKTUYECKOr0) THUIIA;

- FPYIIIOBBIX U UHANBUYAJIbHBIX KOHCynBTaHHﬁ.

Cnenuaau3upoBanHasi (yueOHasi) Me0esib: JOCKa
MenoBasi, kKadeapa, CTOJBI, CTYJIbS.

O0opynoBaHue UIsl IPe3eHTALMHA y4eOHOT 0
MaTepuaJia: MepeHoCHoe - HOyTOYK, KpaH, IPOEKTOop.

Hcnoab3yemoe nporpammMHuoe o6ecnieuenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnunensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobOoaHO pacnpoctpansiemoe I10), FoxitReader
(cBoboamo pactpocrpansemoe I10), Firefox 14
(cBoboaHO pacupoctpansemoe [10), Annexc.bpaysep
(oreuecTBeHHOE CBOOOIHO pacmnpocTpansemoe 110).

HnTepHeT ¢ 06ecnieyenneM goctyna 8 JUOC.

5.3 CoBpemennble  mnpodeccHOHAIbHbIE  0a3bl  JaHHBIX H

HH(pOpPMAIMOHHbIE CIIPABOYHBIE CHCTEMBI.
epevens CIIB/l u UCC no aucumnmiinne

1.  Obwepoccuiickuti mamemamuueckuti nopman (uHgopmayuonHas cucmema) -
http://www.mathnet.ru/

2.  Mathcad-cnpasounux no gvicuLell mMamemamuxe -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
3. ZbMATH — mamemamuueckas 6aza oannvix, 0X6amvléaowas mamepuaivl ¢ Konya 19

eexa. zbMath codepoicum oxono 4 000 000 doxymenmos, uz 6oree 3 000 sncypranog u
170 000 kHue no mamemamuxe, cmamucmuke, uHgoOpmamurke, a mMaxduce
MawuHocmpoenuio, (usuke, ecmecmeaenHvim Haykam u op. — https://zbmath.org/.

6 UHnble cBegeHus U (WIN) MATEPUAIBI.
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6.1.IlpuMepHbIe TEMBbI MUCbMEHHBIX YU4eOHBIX padoT

6.1.1. KoutpoabHasi padora no reme « DyHKuum»

1. Haiitu o6sacth onpenenenus QyHKIUU:

a) y:\/;—lg(5—x)+i;
X—2

6) y =arcsin x+3 :

2
2. Haiitu o6sacth 3HaYeHUH QyHKIUU:
a)y :3cos§—4;

6) y=v4-x*>+3

3. Haiitu ¢pyHKIm0 0OpaTHYIO TaHHOM U MOCTPOUTH 00a Tpaduka B 0OHOW CHCTEME KOOPANHAT:
y=2-3X

4. IToctpouTts rpaduku GHyHKIIHIA:

a) y=—X*—X+2;

6) y=-x"—|x+2;

B) y:‘—x2 —|x|+2‘;

r)y= _Iogo,5|x|-

6.1.2. KontpoabHasi padora no teme «Ilpemen»

Haiitu npenensl: a) lim X2 ; im M ; lim 2 ;
) X—>2 X2 —3x+2° x>0 1—3x° X—>% COS 2X '
3
x+1)"
) lim] 2=
X—oo\ X +
6.1.3. KontpoJsbHast padota no teme «HenpepsIBHOCTB
_ 2, x>2
UccnenoBate (hyHKIUHM HA HENPEPBIBHOCTE: a) Y = o)y=
by pep V=2, OV XX <2

32-x
x> +5

B) Y= +27

6.1.4. KontpoJanHas padora no teme «/AuddepeHnuanbHoe ncHucjieHne»

HccnenoBate MeTomamMu auddepeHInaabHOT0 HCUUCICHUs cieayomue (yHKIHA |,
I/ICHOHLS}/H pe3yanaTH HUCCICAOBaHUA, HOCTpOI/ITL nux Fpa(I)I/IKI/L
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X2 —2x+2 —x2
1)YZT; 2))’:92)( X

6.1.5. KontpoabHasi padora no teme «HeonpeneneHHblii HHTErpamn

Haiitn naTerpanisi:

. ) (arccosx)? X+2 )
1 2—4x)sin2xdx ; 2 —dx, 3) | ——dx;
) .[( ) ) J‘ J1-x2 ) Ix2 +X+3
2x% —-3x -1 . X? +2x-3
4 dx ; 5) |sin® xcos?® xdx; 6 dx.
) J.(x—4)(x—3)x ) -[ ) -[ 3/x

6.1.6. MuauBuayaabHOe 3aiaHue N0 TeMe «OnpeneaeHHbII HHTErpamn

Brruncnuts:

0
j 2. I e V¥dx.
\/; + 1 0
Haiitu momans Gpurypsl, orpaHUYeHHON TUHUAMU:
2 1 2
3. y=x"+41, y=—x", y=5.
2
Haiitu o0beM Terna, mosrydeHHOTo IpH BpalleHud (GUrypbl, OrpaHUYEHHON JTUHUSAMU:

4. x=y?, x=1, y=0.(0X, QY).

6.1.7. Tect mo pa3nenam: «BBenenne B aHanu3», «AupdepeHunaibHoe HCHNCTEHUEY,
«AHTerpaibHOE HCYHCTIEHHE

BBeaenue B anamns

1. O6nacmoio onpedenenus pynkyuu Y =INOQ—X) +X+5 s61aemesn npomesxncymox:

1) [-59); 2) (-59);3) [-5.9]; 4) (-5,9].

2. Bnuwume 6 ymeepacoenue nedocmarowue cioea:
[Tepemennas BenmmunHa «(X) Ha3bIBACTCS , €CJIM ee TIpeJieN paBeH

0.

3. Bnuwume 6 ymeepaicoeHue nedocmaroujee ciogo:
Ecnu yncnoBas nocienoBaTeIbHOCTh MOHOTOHHA M OTPaHUYEHA, TO OHA
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4. Bnuwume 6 ymeepocoerue Hedocmaroujue cliosa:

. 1
lim\t+= | =e nasvisaemcs ,a
X—00 X

. Sinx
lim——=1 wasvisaemca

+-0 X

5.  Kakoe u3 svipasicenuii He sA6151emcsi HeONPEOeleHHOCIbIO?

e ata]

6. 13X +2x ~4X pasen:
lim 4X3_2

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

1
7. @ynkyus Y = Dx umeem 6 mouxe X=0 :

1) ycrpanumslii pa3psiB; 2) pa3psiB | poaa; 3) paspsis |l pona; 4) He umeer pa3psiBa.

2
8. @ynxyus y = 1X— Henpepvlena Ha ompesKe:

1) [-3,0]; 2) [-13]; 3) [0;2] 4) {%4}

9. Bnuwume 6 ymeepocoenue Hedocmarouue ciosa.:

Ecn |jm f (X) = 0,10 npsimast x=a Ha3pIBaeTCs
X—a

10. Bnuwume 6 ymeepoicoeHue Heoocmarouue ciosa.

Ecmu cymectsyrot npenensl K = |jm F(x) 1 b=]im(f(x)-kx), ro rpadmx

X—0 X—>0

byukuuu y=f(x) umeer

11. Kaxoii uz epagpuxos ¢hynkyuu ne umeem acumnmom?

1

1 3 E
1) y=—3;2) y=——;3)y=¥x —-3X,4) y=ex.
)y=232y=—3)y=x -39 y=¢e

JAudppepennuaibHoe HCYUCTICHUE

1
12. 3uauenue npoussoonou gynxyuu y = @x ¢ mouxe X=1 pagHo
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1)e:2)-e; 3)%;4)-% .

a

13. Vpasnenue nopmanu x epaguxy @ynxyuu Yy = X* 6 mouxe X=1 umeem 6uo:

1.3 1. 3
—X=—=3;4) y=—X—-—.
S X5 4y

1. 3 1 3
1) y=—X+—-:;2) y=—-Xx+—;3) y=
) Y=oX+252) y=—oX+253) Y 5 X5

2

14, Dyuxkyus y = i ybbl8aem Ha NPoOMed’CymKe:

1) (-3-2);2) (-1,0);3) [o;%} L4 (2:3).

XZ

15. @yuxyusay = umeem MAKCUMyM 8 moukKe.

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

16. Haubonvwee snauenue gynkyuu Y =€ Ha ompesxe [0;1] PABHO:

i34t
a a

17. Bnuwume 6 ymegepaicoenue Hedocmarouwee cilogo:
Ecnu ¢pyHKIMS B TOUKE X, MMEET KOHEUYHYIO IPOU3BOIHYIO, TO OHA Ha3bIBACTCS

B DTOU TOUKE.

18. Vcmanosume npasuibhyio nocied08amenbHOCHb HAX0HCOEHUsI NPOU3B0OHOU (YHKYUU.
e HaliTu npupaiieHue GQyHKIuu Ay ;

® HaWlTH OTHOIIECHHE A_y ;
X

e J1aTh X mpupaiieHue AX ;

. A
e HaiiTu Mpejesl OTHOIICHUS A_y npu AX — 0.
X

19. Bnuwume 6 ymsepoicoenue Hedocmaroujee cliogo:

Touku, B KOTOPBIX MPOU3BOAHAS paBHa () MM HE CYIIECTBYET HAa3bIBAKOTCS

20. Bnuwume 6 ymeepaicoeHue neoocmarouue ciosa.
I'maBHast yacTh npupanieHns QyHKIUU, THHEHHAsS OTHOCUTENFHO AX Ha3bIBaeTCs

GyHKIHAH.

21. Bnuwume 6 ymeepoicoenue Hedocmaiowue closd.
Ecnu B TOuke X, , MpuHauIexKamield ooaacTu onpeneseHus GyHKIUH, BTOpas

IPOXU3BOIHAS MCHACT 3HAK, TO X, ABJSCTCA

HNHuTerpajibHoe HcUHMCIeHHE

22. Bnuwume 8 ymeepoicoeHue Hedocmaioujue closa:
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CoBOKYITHOCTb BCEX MEPBOOOpa3HBIX JIs JaHHOW (DYHKIIMU HAa3bIBACTCS

23. Bnuwume 6 ymsepoicoenue neoocmaroujue ci08a:

dopmysia HHTETPUPOBAHUS 110 YACTSAM UMEET BH/L

24. Ycmanosume coomseemcemaus u nuwiume 0Ky psioom ¢ Yu@pou:

1. ‘[% a) arctgx +C;
X
dx

2. I1+x2 ; 6) In|x +C;

3. _[ B) tgx +C.
cos? x~

Omeempi: 1 2 ;3 ;4

paeen.

N

a1
P ) @
|Q_

x

D1; 2)e; 3)-1; 4)%.
a

26. Ycmarnoseume coomeemcemaust u snuwiume Oykey psaoom ¢ yu@poii.

1. mIommaab wIockoit Gurypsr; a) 7Z'I yZdx ;
b

2. ANUHA OYTH KPUBOIA; 0) I f(x)dx;
a

b
3. 00beM Tena BpalleHus; B) J.\/1+ (y')dx;
b
4. IIoIaab MOBEPXHOCTH r) 27w I y-41+ (y’)2 dx.
a

BpallICHUA,

27. Bnuwume 6 ymesepoicoenue neoocmarouee cnogo:
Omnpe/eneHHbIN HHTErpal ¢ 0ECKOHEUHBIMH MPEIeTIaMU HHTETPUPOBAHMS Ha3bIBACTCS

6.1.8. KonTpoabHasi padoTa mo teMe « IKCTPeMyM (PYHKIHHU ABYX NepeMeHHbIX)
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Keiic-3aganmue:

B mporiecce mpou3BoacTBa MCMONB3YIOTCS JIBa BUaAA pecypcos: kanutan K u tpyn L.
0.5 70,5
®ynxkuus Beinycka umZ = akK "L, Ha apeHay (OHIOB (KamuTaia) U OIIaTy
TpyAa BbieneHo 60 y.e., CTOMMOCTb apeH bl €AMHUIIBI (POHIOB paBHA 3 y.e., CTaBKa 3apabOTHON

wiatel 4 y.e. Ilpu kakom 3HaueHuu K nocturaercst HaMOOIbIINKM 00BEM BbIITyCKa?

6.1.9. KoutpoabHasi padora no teme « PyHKIMM HECKOJIBKUX NMEePEMEHHBIX

1. Haittn HaubGonbinee u HauMmeHsmee 3Hadenus ¢ynakmun Z = f(X,y) B 3amxayTOif
obnactu D , 3apaHHON cucTeMOil HEpaBEHCTB.
z=x*+y*—9xy +27, 3>x>0, 3>y>0.

2. DKCIepUMEHTAIBHO TOJTyYCHBI IIATh 3Ha4YCHNH HcKoMoi GyHKmu Y = f(X) mpu natu

3HAYEHHUSAX ApIryMEHTa, KOTOPbIE 3aMkCaHbl B Ta0nuie. MeToI0M HAaUMEHbIIHNX KBaJIPATOB HAUTH
dynkuuro Y= f(X) BBuze y=ax+b.

X 1 2 3 4 5
y 4,3 5,3 3,8 1,8 2,3

3. Haiitu pasmepsl NpsSMOYroJpHOIO Mapaienenunena  odbema V, HMEIOIIEro

HaMMCHBIYIO NOJHYIO ITOBECPXHOCTD.

6.1.10. KonTpoJnHas padota no teme «Uucj10Bble, CTENEHHBIE PSAIbD)

1. UccnenoBath CXOAMMOCTD PSI/IOB:

7_1 e) Zsm(n +4).
n 11 cos= "
n

2) i'”i”:b) i(3n—1)n /2 9 Z

n=tnvnd +1 —\4n+1 n=1hk 3n

2. Haiit 00macTb cxoAnMOCTH ()yHKIMOHAIBHOTO PAJa.
s (Y
15
n=1 (X + n) Y

0 n

Zg—xz"sin(xwrn)

n=1

i_ x3)

) n+1

6.1.11. KonTpoJbHasi padora no teme «Psiabl @ypbe»
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1. Paznoxutb (GyHKIUIO f (X) W yKa3zaThb NPOMEXYTKH, TAe cymMma psaa Dypbe paBHa (QyHKIMH
41X€ O;7Z',X =—-m, X :0,
f (X) 1 maitrn cymmy psna B Touxax Xy . f(X) = [0:7hx, 1
O,XE [_ﬂ.;o)’XZ =7

2. PaznmoxuTth B WHTEpBaie (O, TC) B panx Dypee a) mo KocuHycaM, 0)Io cuHycam (QYHKIHH:
f(x)=x; f(X)=7—-Xx;

3. Pasnoxuth B psag @ypbe a) o cuHycam, 0) 10 KOCHHyCaM st f (X), OTIpeIeTICHHON Ha (0;27t)
f(x)=x*, f(x)=x°

4. Haiitu uaterpan @ypre GyHKIMH MPOAOIKUB €€ HeYeTHHIM 00pa3oM Ha HHTEpBa (—O0,0) , €CIIU

-y

6.1.12. KonTpoabnas padora no teme «/IBoiiHble, TPOliHbIE HHTETPAJIbD)

1 V1-x?

1. I3MeHuTh NOpAI0K UHTETPUPOBAHUS I dx f f(x,y)dy
-1 0

2. BerunciauThs uHTETpa U (3x” = 2xy + y)dxdy , ecii 061aCTh MHTErPUPOBAHUS A OrpaHHYCHA
A

auHusIMU X =0, X =y2,y = 2.

3. BBIUUCITUTD TBOWHOM WHTETPAJ, UCTIONB3YS MOJSPHBIC KOOPIUHATHI

dedy Dot -2x4p* =0, 2 —dx+y' =0, y:i, y =43z

; 3

1 x Xy
4. BIMUCINUTE TPOMHOM HHTErpA j de dy ,[ (X +ty+ Z)dz
-1 0 0
5. Bpruucaute o0BeM Tena, 3aJaHHOTO HEPABEHCTBAMU X+y+z<a, 3x+y=>a,

3x+2y<2a,y>0,z>0.

6.1.13. KonTpoJbHas padota no teme « KpuBoJimHeiiHbIle HHTETPAJIbDY

1. BplumcnuTh UHTETpal I(xz +y°+z%)ds o OIHOMY BHTKY BHHTOBOH JIMHUU
AB
x=cost; y=sint; z=t;, 0<t<2m

o ) 2 3 2
2. BBIYHMCIMTH KPUBOJMHEMHBIA HMHTErpa I x“ydx+x’dy. L — KOHTyp, OrpaHWYEHHBIN
L
napaGonamu y° =x; x° = y.Hanpapienne 06x0/1a KOHTYpa TIONOKUTENBHOE.
3. BBIUMCINTL KPUBOJMHEHHBIM WHTErpajl BTOPOrO THIIA ,[ ydx+xdy | rpe L - uerseprs
L

. T
okpyxHocth X=Rcost, y=Rsint or t1 =0 u 12 =5

6.1.14. KontpoabHasi padoTa o TeMe «AHaTUTHYecKHe GYHKIMU KOMILIEKCHOI NepeMeHHoi
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=

Jlokaszath aHAIUTUYHOCTH (YHKIMHA U BBIYUCIIUTH UX TPOU3BOIHYIO:

1.sinz,2. ctgz,3. Inz.

22 +3

: L@
(2% +22+2)z-1) 2(2° +1)

3. TIpoBeputs, 9T0 GYHKIHS | = 1 |n(x2 + y2) SIBJISICTCSI TADMOHUYIECKOM.
2

2.  Haiiti ocoOble TOUYKH (PYHKIIHIA: f,(z) =

4.  Haittu amanutuueckyo dymkmuio f(Z)=U+ IV mo 3agamHoil neficTBHTENHHOM YacTH

u(x,y) = x* —3xy? + 2y

6.1.15. KontpoabHasi padota no teMe «Psii Jlopanay»

1. Paznoxuts B psia Jlopana:

1 . 1
f(z)=———0 1; __ - |z/>1
(@) z2(z+1) <<t 22 +12 ‘ ‘>

1

2. HaiiTi ocoOble TOUKH (QYHKIMH U ONPEIENIUTh UX Xapakrep _ —
1-sinx

6.1.16. KontpoabHasi padoTa no reMe ««Bbruerni»

1. BEIYMCHUTE BBIYETHI BO BCEX KOHEYHBIX OCOOBIX TOYKAX q)YHKI_[I/II/IZ

fz)=—%

T
-~z
4

2. BBIYUCIUTH BBIYETHI BO BCEX M30JIMPOBAHHBIX OCOOBIX TOUKAX, BKIIIOYAs OECKOHEUHO
yAAJIEHHYIO TOUKY, U (QyHKIMHU:

1
22+

f(z)y=e *

3. Beruncnute HHTCTPaJibl C IIOMOIIBIO BBIUCTOB!

dz —_
.\3 ! 3
‘Z‘:l Z_ﬂ ‘Z‘:sz +4Z
4

6.1.17. KonTpoJbHasi padota no teme «OnepanuoHHOe HCYHMCICHHUE

§ sin z dz

1. IlpoBeputh, Kakue U3 yKa3aHHBIX PYHKIMH SABISAIOTCA (PYHKUMIMU-OPUTHHATIAMHU:
f(t)=b'n(t), b>0, b=1l.

28



f(t) =e" n(v),

2. Haiitn n3o0paxenne QyHKIUNA, UCTIONB3YsI CBOMCTBA JTUHEWHOCTH, MOAOOHS, CMEIICHHS U

3ara3JbIBaHUA

a) f(t)=1+t, 6) f(t)=sinwt, B) f(t)=sin"t,

r) f(t)=e"t?

m) f(t)=sin(t—b);(t-b),

3. Haiiti n3o6pakenue GpyHKIMH, 331aHHON TpadUIECKu:

i

6.2. IlpumepHble BoOnmpochbl W 3aJaHuMsA / 3aJa4u JIsi HPOMEKYTOUYHOI

aTTecTAllNN

Tabanna 12 - [IpumepHbie TeopeTHYeCKHEe BONPOCHI M NPAKTHYECKHE 3aJaHUs K
JK3aMeHY/3a4eTy ¢ OLleHKOM

Cemecmp 1

P a3J1CJIbl U TEMBI

[Ipumepnsie
TEOPETUUECKHE BOPOCHI

HpI/IMepHBIe MPAKTUYCCKUC 3aJaHUA

1. BBeaenue B aHAJIU3

1.1. Oynknus

1. Omnpexnenenue
(hyHKIIIH, CrIOCOOBI
3aJaHusl, CBOMCTBA
(hyHKIHIA.

2. OcHOBHBIE
3JeMeHTapHbIe QYHKITNH,
UX CBOWCTBA U rpaduku.

1. Haiitu o6nacTh onpesiesieHus: PyHKIIUU:

f(x)=v4—-x° +; ;
l9(1-x)
2 —
f)=—X L
arcsin(x—1)

2. Haiiti obnacth 3HaueHwA QyHKITHI:

y= 1

2

y=+/2X+1

3. Tloctpouth rpaduku GyHKIHIA:

1
y=7

V2x+1
V9 —x?

y
y

1.2. TIpenen uucnoBoit
HOCJIeI0BAaTEIbHOCTH

3. Ywucnonas
MIOCJICIOBATEIBHOCTD U €€
npezen.

4. TlpusHak
CYLIECTBOBaHUsI Mpeesna
MIOCJIC/I0OBATEIILHOCTH.

4. TlycTh mMOCIeI0BaTEIBLHOCTD {X,} CXOIUTCSI.
SBnsiercs nu cXOASIIEICs MOCIeI0BATENbHOCTD

{Xn+l_ Xn}r)
5. Berumcauth npeaen:

1 1 1
im—+—+ +—
xoo 1.2 2.3 n-(n+1)

1.3. TIpenen GpyHKIMHA

5. Tpenen dbyHKIWMH.

6. Haiitu npepensr:
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OCHOBHBIC TEOPEMBI O
npeenax.

6. beckoHeuHO Majble U
OCCKOHEYHO OOJIBIIINE
BEJIMYMHBI, X CBOICTBA.
7. TlepBblil 1 BTOpOH
3aMevaTeNbHbIC TPEIeITbL.
8. Heomnpenenenneie
BBIpaXKEHHS.

. —-X-—6

lim

X—3 X_3

. 3%+ 2x—1
I|m#
X2 5X" — X" +4X+3
. tgdx
x=0g8in 7x

3x?
ﬁm(1+i%j
X—00 X
Iim\/1+x—\/l—x

x—0 X

1.4. HenpepbIBHOCTH
hyHKIIH

9. HenpepbIBHOCTB
(hyHKIINY B TOYKE U HA
MHOECTBE.

10. Touku pa3priBa
(GyHKIHUH.

11. Omepanuu Haj
HETPEePbIBHBIMU
GbyHKIMAMH.

12. CpoticTBa QYyHKITHH,
HETPEPBIBHBIX HA
oTpe3Ke.

7. HccaenoBaTh pyHKIMH Ha HEMPEPHIBHOCTS!

x+4, x<-1
f(x)=4{x"+2, —-1<x<1
2x, x2>1

8. Hoonpenenuts cneayronue GyHKIUH 10
HENPEPHIBHOM B 3aJ]aHHOM TOUKE:
2
X°+x-12
fX)=—=——"F—
VX—=2-+4-X
9. MUccrnenoBath Ha HEMIPEPHIBHOCTH (PYHKIIUIO U
OTIPENIEIINTH TUM TOYEK Pa3phIBa, €CIIM OHHU €CTh
V2-x .., 1

VLT gy 2
y X2 +5 Y X% —3x+2

mpu x#3. (f(3)=7)

2. InddepennnaibHoe HCUHCIeHNE (PYHKIIHN OTHOI MepeMeHHOMH

2.1. llpousBoaHas

13. Onpenenenue
MIPOM3BOAHON B TOUKE.
I'eomeTpuueckuii cMbici
IIPOU3BOIHOM.

14. HenpepbIBHOCTH

mud depeHIpyeMoit
(GyHKIUH.

15. Ilpou3BogHAst CyMMBI,
MIPOU3BE/ICHNUSI, YACTHOTO
IBYX (QYHKLUH.

16. IlpowsBogHast
CIIOKHOW (DyHKITHH,
HESIBHOHM (DYHKLIUH,
CTEIIEHHO-TIOKAa3aTEeIbHON
(GyHKIUH.

2 _
10. B kaxkoi Touke napadois y=X"—2X+5

HY’KHO ITPOBECTH KacaTeabHYI0, 4TOObI OHa Obla
NEPIEHIUKYJIISIpHA OHCCEKTPUCE IEPBOTO
KOOpPJMHATHOT'O yTJIa.

10. Haiitu npousBoaHbIC (GYHKIIUH:

y:3 x2 . %3
X
=tg° =,
y=19 5
y =2""*.Jsinx
y = (sin x)”

x> -cosy+y*-cosx=0

2.2. llpunoxenus
MPOU3BOAHOU

17. Teopema ®epma u
TeopeMa Pois.

18. Teopema Jlarpamxa.
19. Ipasuio Jlonwras.
20. Tlpusnaku
BO3pACTaHUS U YOBIBaHUS
(hyHKINN.

21. DxcTpeMyM GYHKIHH.
Heob6xoaumoe ycnosue,
JOCTAaTOYHbIE YCIOBHS
9KCTpeMyMa (pYHKIIIH.

11. Ilpumenuma au Teopema Poutst k GyHKUNU
y=1-3/X* Ha orpesxe [-1;1].
12. Haiitu nipesens mmo npasmiry Jlomurans:
. x —1+Inx
Im ——;

x—1 ex —e

N =

. Xxe
Iim —;
o x +e’

11. MHccaemoBars HAa MOHOTOHHOCTE M HANTH TOYK|
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22. BHIyKJIOCTh U
BOTHYTOCTb Tpaduka
¢dysakym. Toukn
neperuba.

23. Acumnrotsl Tpaduka
¢dbynakmun. O6rias cxema
uccliieIoBaHus (QyHKIUH.

9KCTpeMyMa (PyHKUUH:

y= X .
1-x%'

XZ—2X+2
x-1
12. HCCH@HOB&TB Ha BBIITYKJIOCTh, BOTHYTOCTh H

HaWTH TOYKH Iepernda GyHKINH:
y= *
1-x?
CxXP-2x+2
x—-1
13. Hccrmenosath MeTonamMu auddepeHInaaTbHOTO
WCYHCIICHHA cleayromue GyHKIUN U, UCTIONb3YS
pe3yAbTaThl KCCIIEOBAHMS, IOCTPOUTH UX IPadUKH
1

-y = ex

y=1_

2.3. luddepennnan
hyHKIUH

24. uddepenuuman
(GyHKIHUH.

25. [Ipumenenwne
muddepeHnmrana K

13. Brrauciauts mpuOIMKEHHO TIPH TTOMOIITH

nuddepennuana /25,01

14. Haiitu nuddepennman yHKmm:

TIPUOIHKEHHBIM
3/y2 3.
BBIYHCIICHUSAM. y=3VX"-X7,
X
5
y=1t9°—
5
IIpomexxyTouHas
aTTeCTalysl - 9K3aMeH
Cemecmp 2
Paszpnenbl u TeMbl [IpumepHsle IIpumepHBbIe TpaKTUUYECKUE 3aJaHUs

TCOPCTUYICCKUC BOIIPOCHI

1. UHTerpajibHOE HCYH

cjieHre PyHKUMHU OHOM NepeMeHHO

1.1. HeompeneneHHBbIiH
UHTETpaj

1. TlepBooOpa3Has
dbyHKINN 1
HEOIPEACIICHHBIN
nHTerpai. CBoicTBa
HEONPEIEIEHHOTO
WHTErpaa.
HenocpencrsenHoe
WHTETPUPOBAHHE.

2. Merox 3aMeHBI
MIEPEMEHHOM,
WHTETPUPOBAHKE 110
JaCTSIM.

3. HWHrerpupoBanue
palMOHATILHBIX JPOOeH.
4. UHHTerpupoBaHue
TPUTOHOMETPUIECKUX
(yHKIMH.
Wnrterpuposanue
HppaluOHATBHBIX
(hyHKIHA.

1. Haiitu unTeTpaNBI:

X3 4+ 2x —3Jx
(23,

3\/?
I 1-cosx
(x —sin x)?
j (3% + 4)e¥dx
J 2x* -3x -1
(x=4)(x-3)x

j cos°® xdx

X+2

z—dx
X°+X+3

J'sin3 X cos? xdx
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Xx+1

J.\/x2+4x+5

dx

1.2. OnpeneneHHbIH
HHTETpal

5. OnpenencHHEBIH
UHTErpail, ero
TEOMETPUYECKHNA CMBICIL.
CaoiicTBa onpeIeIEHHOTO
WHTerpaja.

6. dopmyna HerotoHa-
Jleitormma. Teopema o
CpEIHEM.

7. 3ameHa nepeMeHHOH U
HUHTErPUPOBAHUE 110
4acTsAM B ONpeeIEHHOM
HHTErpaie.

8. HecobOcTBeHHbIC
HHTETPaJIbl.

2. Buluuciuts:

2. V1-x3dx:

j\/_+1 / !X

Ix e dx

T
[

1.3. [Ipunoxenus
OTIPEICIIEHHOTO
HHTErpajia

9. Ilmomaap MIOCKOH
¢burypsr.

10. [nuna xyru KpUBOH.
11. O6wem Tena
Bpaienusd. [Tnomanp
MOBEPXHOCTH BpAILCHUSI.

3. Haiitu mnomans QGUIypsl,
JIMHHSAMU:

OTpaHUYECHHOU

y=x>+1, y:%xz, y=5.

4. HaiiTy JUIMHY TyT¥ KPUBOIA:
y= 2\/;, ot x=0 10 x=1;
5. Haiitu o00BeM Tena, TOJIYYEHHOTO IPU
BpalICHUU QUTYPBI, OTPAHUYEHHON JINHUSIMU:
=y? x=1, y=0.(0X, OY).
6

" Haiiti nimomaap MoBepXHOCTH BpaIICHUS:

9y? = x(3-x)?, upn x €[0;3]

2. OYHKINH HECKOJbKHUX NMepeMeHHbIX

2.1. Onpenencurne
(hyHKIUM IBYX U
OoJee IepeMEHHBIX

12. Onpenenenue
¢$byHKUIMH ABYX U Oosee
MepEMEHHBIX.
I'eomerpuueckoe
n3o0pakeHue QyHKIH
JBYX NIEpEMEHHBIX.

13. Ilpenen u
HETPEPBIBHOCTH (DYHKIIUH
JBYX NEPEMEHHBIX.

7. Haiitu obmacTs onpeneneHus QyHKIMN

z=x2+y*—Oxy + 27;
Z=X+2y% + 1;
Z=In(x-y)

— Ja_x? —y?

8. MHccnenoBaTh (hyHKUNHM Ha HEMIPEPHIBHOCTD:

z=x*+y*—9xy + 27;
z=+4-x"—y?
1
7 =
X—=Yy

2.2. lIponsBoaHbIe U
mddepeHnrans
(YHKIUI HECKOIBKUX
MIEPEMEHHBIX

14. YactHbie
MPOU3BOIHBIC, UX
T€OMETPUYECKUH CMBICTI.
15. JlndbdepenupyemMocTsb
Y TIOJTHBINA qud depeHtman
¢yskimu. [Ipumenenue
rostHOTO U deperinana
K IPHOTMKCHHBIM

9. HaiiTi 9acTHBIE TPOM3BOIHBIE IEPBOTO U
BTOPOTO TTOPSIIKOB
— 2 1 \2 .
zZ=X"+y —9xy + 27,
z=X2+2y° +1;
10. Haiitu nponsBoaHbIE CEAYIOMUX GYHKIUHA B

Touke M B HampasileHUH BekTopa 71 .
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BBIYUCIICHUSM.

16. IIpousBoaHas 1Mo
HanpasJeHuto. [ paaueHT.
17. TlpousBomHas
CJIO’KHOM (DyHKITHH.
YacTHbIe TPOU3BOTHBIE
BTOPOTO MOpPsIKA.

18. KacarenpHas
IUIOCKOCTh M HOPMAJIb K
MMOBEPXHOCTH

ux,y,2) =2 +y 22, M(L,-1,2), 1 (1,2, -2)

11.

12.

BBIYUCINTD TIPUOIMKEHHO 1,024*%  wucxons
u3 3HayeHui Gpynkuuu Z = XY npu x=1, y=4.
Haiitu dz, ecnm z = In(x? + y?).

aTTeCTaIUs - 3quem ¢
OYEHKOU

2.3. DKCTpeMyM 19. DkerpemyM pynkimu |15, Haiitu skcTpeMyMmsl ciaeayommx GpyHKIUHN:
(hyHKIUHT OBYX JBYX TIE€PEMEHHBIX.
MEPEMEHHBIX 20. YCIIOBHBII 3KCTPEMYM. =y - X +xy-2x-6y
21. HauGonsuiee u 7= VXV
HauMEHbIIEE 3HAYCHUS = YVX-y'-x+6y
(GyHKIMM B 3aMKHYTOH 16. HccnenoBath (yHKUNHU HA YCIOBHBIH
obnacTu. IKCTPEMYM:
1 1
Z=—+—; mpu x+ty=2;
Xy
Z=X-Y; npux’+y’=1;
17. Haiitu BBICOTY W paIlyC OCHOBaHUS
MWIMHPa HAanOOJIBIIET0 00beMa, ECIIH ero
TOJTHAs TOBEPXHOCTh PaBHa 67T .
18. Haiitu HanGonblee 1 HaNMEHbIIee
suauenus pynkunuZ = f(X,y) B
3aMKHyTOH oOnactu D, 3amanHol cuctemoit
HEPaBEHCTB!
z=x*+y*—9xy+27; 3>x20, 32y>0
IIpomexxyTouHas

Cemecmp 3

Pa3nensl 1 TeMbl

[IpumepHsie
TEOPETHUECKHE BOIIPOCHL

[IpumepHBIe IpaKTUYECKHE 3a1aHus

1. Paanl

1.1. Yucnosslie psabl

1. YwucnoBoii ps.
CxoMMOCTh psifa.
l'apmonnueckui psia.
CBoiicTBa CXOISIINXCS
PSIOB.

2. HeobxoauMmsrii
MIPU3HAK CXOJUMOCTH
YHUCIIOBOTO psija.

3. JocraTounbie
MPU3HAKU CXOJUMOCTHU
MOJIOKUTETBHBIX PSAJIOB:
MIPU3HAK CPaBHEHMUS,
npu3Hak Jlamamoepa.

4. JloctaTo4HbIE
MPU3HAKU CXOJUMOCTHU
MOJIOKUTETBHBIX PSAOB:
palvKaJIbHBIA U

s psapa dq +do +..., onpenenuts ero

O0mmmii WieH A, | 3amucarh psj B BUIE

o0
2. an
n=1

1 1.2 1.2.3 1.2.3-4
PO S + ...
3 3.2 3°.3 3% .4
UccnenoBath cX0UMOCTD psija:

© 1

nzzl w/nz(n2 +4)

> (n®+4n)- eI
n-1
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HUHTETPpaIbHBIA MPU3HAKU
Korm.
5. 3Hakouepemyromuecs

panbl. [Ipusnak JleiOnuma.

6. 3HakomepeMeHHEIE
psinel. AGCONIOTHAS U
YCIIOBHAsL CXOAUMOCTb.

3. HccnenoBaTh ycIoBHYIO U a0CONIOTHYIO
CXOIUMOCTb 3HaKOIIEPEMEHHOT'0 PsAa.
i (_1) " ;
ol Yn+3
o0
z (_1) n-1
n=1
1.2. Crenennbie pagsl | 7. CTeneHHBIE PS/IBL. 4, Haiitn 00J1aCTh CXOIUMOCTH
Pagnyc cxogumoctu (YHKIMOHAILHOTO psija.
CTENEHHOI0 psaa. © (_1)”
8. Paznoxenue QpyHKIUI 5
B psiibl MakiiopeHa u w1 (x+n)
Teitnopa. © g"
9. Ilpumenenue ;FX sin(x+7zn)
CTETICHHBIX PSIIOB K
MIPUOIKEHHBIM i X 3)
BBIUUCIICHUSIM. = (n+ 1 5"
o = n-1 1
5. Haiitu cymmy psina Z(_]_) []_4_ _) X"
n=1 n

6. Paznoxuts B psag MaknopeHa GyHKIHIO
f (X) = cos 5x. Ykasarb oGmacts

CXOMMOCTH IOJIyYEHHOTO Psia.
7. Bwruucnuth uaTErpan ¢ ToyHoctho 10 0,001.

01 )
Ie‘ex dx

8. Boruncnuts 3naueHue GyHkuuu f(X) B
3aiaHHoi Touke Xo (f(Xo)) ¢ ToUHOCTHIO 710
0,001.

%/7

1.3.Pager @ypoe

10. Tpuronomerpudeckuit
psan @ypse.

11. PaznoxeHue B psf
®ypre 27
MEPUOANICCKUX DYHKITHH.
Teopema Jlupuxie.

12. PaznoxeHue B psin
@Dypbe YeTHBIX (PYHKITHI.
13. PaznoxxeHue B psin
@Dypbe HeYeTHBIX
(yHKIMH.

14. PaznoxxeHue B psi
®Oypbe bhyHKIHN
MIPOM3BOJILHOTO MEPUOJIA.

5. Paznmoxuts  (yHKIHIO f (X) U yKazaTh
MPOMEXYTKH, Tie cymma psna Dypbe paBHa

byHKIUH f (X) W HallTh cymMmy psia B
Toukax X .
4,x e[0; 7z} x, = —7,%, =0,
f(x) =
0,xe [— 77;0), X, =7
6. Pa3noxxuth B HHTEpBale (O, TC) B psin Pypee

a) 1Mo KocHWHycaM, 0)rmo cuHycaM (YHKIIHU:
f(x)=x; f(X)=7m—X;

7. Paznoxuts B psag Pypee a) 1o cuHycam, 0) 1mo
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KOCHHYyCaM IS f (X), OTIPEIICIICHHON Ha

(0;2m) f(x)=x*, f(x)=x°
8. Haiitu WHTETpal Dypre hyHKIIH
IOPOJOIKUB €€ HEYeTHBIM 00pa3oM Ha

(—00;0),

HWHTCPBAJ €CJIn

2. I/IHTeraJ'lI)H()e HCYUCJICHUE (l)yHKllI/I](l MHOTI'MX NEPEMECHHBIX

2.1. JIBoiiHbIC U
TPONHBIE UHTETPAIBI

15. [IBoiiHoOi nHTErpan:
onpeJieNieHne, CBONCTBA,
TEOMETPUYECKHNA CMBICIL.
16. Ilepexon x
MOBTOPHOMY B JIBOMHOM
WHTErpare.

17. 3ameHa nepeMeHHBIX B
JIBOWHOM HHTErpale.
JBoliHOM MHTErpan B
MOJISIPHBIX KOOPINHATAX.
18. Tlpunoskenus
JIBOMHOTO MHTErpaa.

19. TpotiHoii UHTErpaI:
ompeJieJieHnue, CBOICTRA.
20. BoruunciieHre TpOHHBIX
WHTETPAJIOB.

9. BEHIUMCIUTL UHTErpa ” (x—y)dxdy, ecnu
A

00macTb A orpaHn4eHa JUHHUIMU:
y=0,y=x4x=2.

10. [Moctponts O00NACTh HMHTETPUPOBAHHSA U
W3MEHUTH MOPSIOK UHTETPUPOBAHUS

?{!

1
[ax [ 7z yyay
It

Iy 2 d—p
[ar| s yax+ |ay [ 7z dx
1] 0 1 0

11.C
BBIYMCIUTD IUIOLIAAb IUIOCKOH (QUIYypBI o

IIOMOIIIBIO ,Z[BOﬁHOI‘O HUHTCrpaia,

OTpaHUYECHHOU JIMHUSIMH y2 =2X+4,
1
2
=——X+4
Y 2
12. TlepeiiT K TONSAPHBIM KOOPAHHATAM H
BBIYUCIIUTD JBOMHOU HMHTErpai
I} cos(x2 + yz)jxdy, e
D
D:{(x,y):x2+y2sa2
1 x2 xy
13. BBIYHCITUTE HHTETPA j I J. x* yzdzdydx
000
14. Beraucnnth 00BeM, OTrpaHUYCHHBIN

noBepxHOCTAMI: X° + y* = 1;
X +Yy +z =3 u miockocteio XOY.

2.2. KpuBoiMHEWHbBIE
HWHTETPabl

21. BeruucieHue
KPUBOJIMHEHHOTO
HHTErpajia nepBoro poa.
22. BoruucieHue
KPUBOJIMHEHHOTO
HHTErpajia BTOporo poja.
23. ®opmyna ['puna.

24. BeruuciieHue
IJTOIIA/IEH C TTIOMOILBIO
KPUBOJMHEUHOU
HHTErpaa.

25. YcnoBus
HE3aBUCUMOCTHU
KPUBOJIMHEWHOTO

15. BIUMCIIUTE MHTETpall I(xz +y° +z%)ds
AB

N0 OJHOMY BHTKY BHUHTOBOW JIMHHMHU
x=cost; y=sint; z=t;, 0<¢t<2m
16. BeruucnuTh  KPUBOJNMHEHHBIH  WHTETpai

Ixz ydx +x’dy . L — KoHTyp, OrpaHHYCHHbIH
L

2 2
napabonamu Yy o=x; x =y.
Hampasnenue obxona KOHTypa
MOJIOKUTEIIEHOE.

17. BelyucnuTh ~ KPUBONMHEHHBIH  WHTETpai

BTOPOT'O TUIIA ,[ ydX+Xdy | pre L — YETBEPTH
L
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MHTErpana ot Iy TH okpyxkHoctn X =Rcost, y=Rsint or
HUHTETPUPOBaHUS =
t1=0uty 5
[IpomesxyTouHas
aTTeCTalysl - IK3aMeH
Cemecmp 4

Paszpnesnbl u TeMbl [Ipumepnsle IIpumepHbIe TpaKTUYECKUE 3aJaHUS
TEOPETUYECKHE BOIIPOCHI

1. ®ynknuu 1. Dynkun 5. Jloka3aTe  aHAJIMTUYHOCTH  QYHKIMH U

KOMILIEKCHOT 0 KOMILUIEKCHOTO apryMeEHTA. BBIYUCIIUTH HX IPOU3BOIHYIO:

nepeMeHHOr o 2. HenpepsiBHOCTB

(YHKINH KOMIUIEKCHOTO
MepeMEeHHOTO.

3. IIpoussomHas
(YHKIIMH KOMILIEKCHOTO
apryMeHra..

4. Amnamutndeckue
¢yskimu. CorpsbKeHHbIE
rapMoOHHYECKHe (PyHKINM.
5. Ilousitue
muddepeHnuana.
I'eomeTpuueckuii cmbIca
muddepeHnmaia..

6. HWHrerpan mo
KOMITJIEKCHOMY
MIEPEMEHHOMY U €0
cBoiictBa. IloHsATue
HEOIIPEIEIIEHHOT O
WHTETpaja.

7. WurterpanbHas
¢dopmyna Komm. Csizb
MexTy uHTerpajgom Korm
W aHAJIMTUYECKOU
¢byHKIHEH.

1.8inz,2. ctgz,3. Inz.

6. Haiitu 0Cco0BIC TOYKH (GyHKIHIA;
2
z°+3
f(z)=
B (2 v 224 2)2 1)

f(2) = z-1
? 2(2° +1)
7. IlpoBeputb, 4TO (GYHKIHSA :1|n(x2 + y2)
2

SIBJISIETCSA TAPMOHUYECKOM.

8. Haiitn AHATUTHICCKYTO (hyHKITHIO

f(z)=u+iv no 3ananHoii jeficTBHTENBHON

vacta U(X,y) = x> —3xy? + 2y

9. HalitTn aHanuTH4ecKyr0 (QYHKLUIO, €CIHU

Im f(z) =eY(xcosx—ysin X).
10.BbIYHCINTS UHTETPATI C MTOMOIIBIO (POPMYJIbI

sin z
tuna Kom: ——dz

-\ 3
z=1(z_ﬂ1j
4

2. OyHKIHOHAJILHbIE
pPAAbI

8. Psnpl pyHKIMIA.
CxomuMocTb paa.
PaBHOMEpHAs CXOUMOCTB.
[Ipusnak Beitepurpacca o
PaBHOMEPHOI
CXOJIMMOCTH.

9. Crenennslie psjpl. 1 1
2 TeopemMbl AGernst.

10. Psajpl aHamuTHYECKUX
(hyHKIHA.

11. Psan Jlopana.

7. Paznoxurts B psix Jlopana:

)= 0<iz<1
2(z+1)
f(z)= 31  |z>1
2% +1
2
f(z)=zz+1 z)<1

3. Bbruernl u ux
NpUMeHeHne

12. Beruersl. OcHOBHAs
TeopeMa O BhIYETaX .

13. Brruncienue BEIYETOB
B 0c00ObIX TOUKax. Teopema
0 BbIYETAX B PACHIMPEHHON
KOMIIICKCHOM IIJIOCKOCTH.

8. BBIUHCIHTH BBIUETHI BO BCEX
0COOBIX TOUKaX (PyHKLIUU:

tgz
f(z)=—97Z

7" -2z
4

KOHCYHBIX
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14. Jlorapudpmudeckuit

9. BBEIYHCIUTEL BBIUETHI BO BCEX H30JIMPOBAHHBIX

BbIueT. OCHOBHas TeopemMa 0COOBIX  TOYKaX, BKJIOYas OECKOHEYHO
anreOpel. Teopema Pyme. yAaJIeHHYIO TOUKY, U GyHKLIWH:
zz+i2
f(z)=e *
10. Boluucnuth  MHTETpajbl ¢ HOMOUIBIO
BBIYETOB!
sin z dz
P
‘Z‘Zl Z _ E ‘Z‘:3 Z + 42
4
4. OcHOBBI 15. [IpeoOpazoBanue 11. IIpoBeputh, Kakue W3 YKa3aHHBIX (QYHKIUHA
OnepanuoHHOro Jlannaca. CpoiicTBa SABISIOTCS (QYHKIMSIMA-OPUTHHATIAMH:
HCYHUCTICHUS OPHUTHHAJIOB U f(t)=b'n(t), b>0, b=1
H300paKeHU. 2
16. Omnpenenenue f(t)=e n(t),
OpPUTMHAJIOB 1O 12. Haiitu wu3oOpakeHue (YHKIUH, HCIOIB3YS
n3o0paxenuo. opmyna CBOWCTBA TMHEHHOCTH, TOA00US, CMEILEHHS 1
MemnuHa. Ilepsas u 3aIa3AbIBaHus:
BTOpas TeopeMa ft)=1+t, f(t)=sinwt, f(t)=sin"t,
Pas3IIoKeHHSI. 3
17. Ilpumenenue ft)=e"t,
OTIEPAIIMOHHOTO f(t) =sin(t—b)y(t -b),
MCIUCIICHAA TS pEHICHHS 13. Haiitu yron nosopora a U KOd(pQuIHEHT
OOBIKHOBEHHEIX pactsokenuss kB Touke Z, =21 mpm
T QepeHIaTbHBIX o
ypaBHeHHii. oto6paxennn f(z) =e*(cosy —isiny).
IIpomexxyTouHas

aTTCCTalMsA - OK3AdMEH

CocraBurens (n):

I'puauuna B. b., nonieHt kadenprsl MaTeMaTHKU, QU3UKU U
MaTeMaTHYeCKOr0 MOJIEIUPOBAHUS
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