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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):

OIlK-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, BBIJCIISS
TJIABHBIE CMBICIIOBBIE
acIIeKThI B JIOKA3aTeIbCTBAX;

1.2 Pemaet npakTu4eckue
3a/la4il Ha OCHOBE
(dbyHIaMeHTaTbHBIX 3HAHHI B
o0jacTu MaTeMaTHYECKHUX U
€CTECTBEHHBIX HAyK

1.3 Pemaer
npodeccuoHaNbHbIC 3a/1a4H B
HCCIIEA0BATEIBCKOM 1
MPUKIAAHON AESTETbHOCTH,
HCTOJIb3YSl OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPHIl

b1.0.10 Maremarnueckuii aHanus
b1.0.11 AnreGpa u reomerpus
b1.0.14 Teopus BeposTHOCTEN U
MaTeMaTH4ecKasi CTAaTUCTHKA
b1.0.17 Teopus urp u
HCCIIE0BaHUE Olepalui

b1.0.20 ®usuka

b1.0.21 Iuddepenunansusie
ypaBHEHUS

Bb2.0.01(Y) YueOHas nmpakTuka.
Texnonornueckas (MpOEKTHO-
TEXHOJIOTMUECKasl) MPAKTHKA
b3.01(/]) IlonroroBka k mporemype
3aIUTHI U 3alUTa BBITYCKHOMN
KBaJIN(UKAIIMOHHOM pabOThI
OT/I.01 BeipaBHUBarOmMIA Kypc
MaTEeMaTHKHU

OT/I.03 BeipaBHUBaOMINIA KypC

MH(OPMATUKH




1.3 3nanusi, yMeHnusi, HaBbIKH (3YB) nmo aucuuniiuxe
Tabnuua 3 — 3HaHus, yMeHUs, HABBIKU, GOPMUPYEMbIE AUCIUTLITUHON

Kon 1 HasBanue
KOMIIETEHIINN

NuaukaTopsl JOCTUKEHUSA
KOMIIETEHIINH, 3aKpETIICHHbIE
3a JTUCIUAILINHON

3nanus1, ymeHus, HaBbIKH (3YB),
bopMupyemble TUCIUTUTNHOMN

OIIK-1. Cniocoben
MIPUMCHSITh
¢byH1aMeHTalbHbIE
3HaHUS, MTOJyYCHHBIC B
obnacTu
MaTeMaTHYeCKHUX U (MJIIH)
€CTECTBEHHBIX HayK, U
UCIIOJIb30BaTh UX B
npodecCHoHaATBLHOM
JeSITETTHHOCTH

1.1 cTporo noka3biBaeT
MaTeMaTHIECKHe
YTBEPIKIICHHSI, OCHOBBIBASICh
Ha (aKTax v KOHIICTIIUSIX
TeopHil B 00IaCTH
MaTeMaTUYECKUX U
€CTECTBEHHBIX HaYK,
BBIJICIISAS TJIABHBIC
CMBICJIOBBIC aCTIEKTHI B
JI0Ka3aTeNbCTBAX;

1.2 Pemaer npakTuueckue
3a71a4M HA OCHOBE
(byHIaMEHTAIBHBIX 3HAHHIMA
B 00J1aCTH MaTEMaTHUYCCKUX
Y €CTECTBEHHBIX HAYK

1.3 Pemaer
npodecCuOHAIbHBIC 3a/1a41
B HCCJIEIOBATENIbCKON 1
MIPUKIIATHON IeATENbHOCTH,
UCIIOJIb3Ysl OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUI

3HAaTh:

— OCHOBHBIC q)aKTI)I, KOHLICIIIINUN N
MIPUHITUAIIEI MATEMATHYECKOTO aHAJN3a.
YMmerh:

— I‘paMOTHO ITI0JIB30BATHCA SI3BIKOM
MaTeMaTUIECKOT'0 aHaIn3a;

— CTpOro JI0Ka3bIBaTh
MAaTEMATHUUYCCKHUEC YTBep)KI[eHI/IH B
00J1aCTH MaTeMaTHYECKOTO aHaIn3a,
BBIACJISAA TJIAaBHBIC CMBICJIOBBIC
ACIICKTHhI B 1OKAa3aTCJIbCTBAX,

— HpI/IMCHSITb 3HAHUA
MaTeMaTUIECKOT'0 aHaIn3a JIJIst
peueHus IpakTUHYECKUX 3a0a4.
Baagern:

CIOCOOHOCTBIO PelaTh
npogecCuoHaAIbHBIC 3a/1a41 B
WCCIIEZI0BATENILCKOM 1 TIPUKJIIaTHON
JeSITeIbHOCTH, CIIOJIb3YSI OCHOBBI
MaTeMaTHYeCKOT0 aHaJIN3a.

2 O0bEM U TPYA0EMKOCTD UCHUILIUHBI O BUAAM Y4eOHbIX 3aHSITHIA.

DopMbI MPOMEKYTOYHOH aTTECTALMM.
Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIUILINHBI IO BUJIaM YUEOHBIX 3aHITHIA

OO1mas Tpy10eMKOCTb M BHJIBI y4eOHOH paboTHI 110 AHUCIMILINHE, Oonem ngOB 1o Gopma
MPOBOJIMMEIE B pa3HBIX (hopmax 090 ° ygglglg 300
1 O6mas TpyI0eMKOCTh TUCITUTLTAHBI 720
2 KonrakTHast paboTta oOydarommxcs ¢ npermnojaaBareieM (Mo BHAM 250
y4eOHBIX 3aHATHH) (BCErO)
AynuropHas paboTa (Bcero): 250
B TOM YHCIIE:
JIEKIIUHU 100
MIPAKTUUYECKUE 3aHATHSI, CEMUHAPBI 150
HPaKTHKYMBI
nmabopaTopHbIE PaOOTHI
B MHTEPaKTUBHOH (popme
B 2JIGKTPOHHOH hopme




BreaynuropHas pabota (Bcero):

B TOM YHWCJIC, WHAMBHUIyajdbHas padoTa 00ydYarOUUXCS C

nmpenoaaBaTejieM

MMOATOTOBKA KypCOBOH pabOTHI/KOHTAKTHAsI paboTa

TpynimnoBas, UHAUBUAYAJIbHAA KOHCYJIbTalMd W HWHBIC BUIbI
y‘le6HOI71 ACATCIIBHOCTH, MPEAYyCMATPUBAIOIINEC T'PYIIIIOBYIO

WIA  WHIANBUAYyAIbHYIO  pabory  oOydJarommxcs ¢
TPEroaBaTesieM)
TBOpUeckas pabora (3cce)
3 CamocrosTenpHas pabota o0y4aronuxcs (BCero) 362
4 IIpomexyTO4Hasl aTTeCTaIUsd 00yYaroIIerocs 1,34
CEeMEeCTpHI-
dK3aMeH
(36 4.)
2 cemecTp-
3a4er ¢
OLICHKOM

3. Y4eOHO-TeMATHYECKHUI IJIAH U COleP:KaHMe JUCUUILINHBI.

3.1 YueOHO-TeMaTHYeCKUIl NJIaH
Tabnuua 5 - YueGHO-TeMaTHueCcKui MiiaH 04HON (opMbl 00yUeHHS

OOmas TpymoeMKocTh 3aHATHI (Jac.) ®opMEI
= Paznensl 1 TeMBl AUCUUILIAHBI PyAoCH 020 300 KE?T};)IJ&JCI;OH
:3")( 10 3aHATHAM (oo | AYIHTOPH. AyAHTODH. HPOMEKYTOTH
T (scezo 3aHATHS CPC | 3anstus | CPC oii arrecTanyu
2= 4ac.) | pexu. [ mpaxr. JIEKIL. | TPAKT, YCIICBaeMOCTH
Cemectp 1
1. BBenenue B aHaJus 18 26 40
1-2 1.1. Oynkuus 22 4 |6 12 KonTponsn
as pabora
Tect
3-4 1.2. IIpenen uncioBoi 20 4 |4 12
T0CIIEI0BATEILHOCTH Kontpornb
as pabora
5-7 1.3. IIpenen pyHKuuMn 26 6 10 10 Tect
8-9 1.4. HenpepbIBHOCTh (yHKITHH 16 4 6 6 KonTtponsu
as pabora
Tect
2. IuddepeHuuaabHoe HcUHCTeHHE 18 28 | 50
(yHKIUM OTHOI TepeMeHHOMH
10-12 | 2.1. TIpouzBomHast 31 6 10 | 15
KonTponen
13-16 | 2.2. IIpunnoxeHus: IPOU3BOTHOM 35 8 12 | 15 ast pabota
17-18 | 2.3. Iuddepenunan GyHKIUN 30 4 6 20 Tecr
[IpomekyToUHasT aTTECTAITH - 36 IK3AMEH
IK3AMEH
HUTOI'O o 1 cemectpy 216 36 54 1 90
Cemecrp 2
1. UuTerpasbHoe HCUYHCIeHne 16 16 | 40
(yHk1UM 0HON epeMeHHOH




Oomas TpynoeMKocTs 3aHATHH (Jac.) ®opMbI
8 TEKYILEro
= Pasielbl M TeMbl JUCLHIUTAHBL | o io | 020 300 KOHT};)on;I u
= KOCTE | AynuTopH AynuTopH
) TI0 3aHATUSAM YAHTODH. YHUTOPH. TIPOMEKYTOUH
T (s6ceeo 3aHATHS CPC sagatus | CPC |on aTTecTanuu
2B uac.) | pexu. [ mpaxr. JeKIL | mpaxT yCIIEBAEMOCTH
1-4 | 1.1. HeompeneneHHbIH HHTETPAT 36 8 8 20 KonTponsx
as pabora
Tect
5-6 | 1.2. OnpeneneHHbIN HHTETPAT 18 4 4 10 UnauBuaya
7-8 | 1.3. [IpunoxxeHus onpenesieHHOTO 18 4 4 10 HbHoC
3aJaHne
UHTEerpaa Tecr
2. OyHKIINH HECKOJbKHUX 14 14 44
nepeMeHHbIX
9-10 | 2.1. Onpenenenue GyHKUUH IBYX U 18 4 4 10
KonTtponsn
Gosee nepeMeHHbIX 6ora
as pa
11-13| 2.2. [IpouzBonuble u auddepennuans | 27 6 6 15 P
(yHKUUH HECKOJBKUX TIEPEMEHHBIX
14-16 | 2.3. DkcrpeMyM QYHKIUH JBYX 27 4 4 19 Keiic-
MePEMEHHBIX 3aJaHne
17 | IlpomexxyTodHas aTTeCTaIH - 3ayem 3ayem ¢
C OYeHKOU OYeHKOU
HUTOI'O mo 2 cemecTpy 144 30 30 | 84
Cemectp 3
1. Paabl 12 22 | 60
1-4 1.1. Yucnossle pszpl 32 4 8 |20 KOHTpOJIbH
0
5-8 1.2. CrenieHHbIe psiIibI 32 4 8 |20 V1 pabota
9-11 | 1.3.Psaae1 Oypne 30 4 6 |20 KonTponsr
as pabota
2. MaTerpannbHoe ucUncjieHne 6 12 | 32
(yHKIIMM MHOTHX NlepeMeHHbIX
12-15 | 2.1. ]IBoitHBIE U TPOIHBIE HHTETPAITBI 29 4 8 |17 Kontponsn
ast pabota
16-17 | 2.2. KpuBonuHeHHbBIE HHTETPAIBI 21 2 4 115 Kontponsn
as pabota
[IpomesxxyTouHast aTTecTanus - 36 9K3aMeH
IK3aMeH
HUTOI'O no 3 cemectpy 180 18 34 | 92
Cemectp 4
1-5 1. ®yHKIMU KOMIJIEKCHOTO 44 4 10 | 30 Kontponsn
nepeMeHHOr 0 as pabora
6-9 2. OyHKIUOHAJIbHBIE PSAbI 34 4 8 22 KonTponsx
as pabora




OO6mas TpynoeMkocTs 3aHATHII (Jac.) ®opMbI
= Tpynoé TEKYILEro
= Paznenbl 1 TeMbl AUCUUTIIAHBI PYAOEM 00 300 KOHTPOIIS ¥
= KOCTb p
) IO 3aHSTHSIM AynuTopH. AynuropH. NPOMEXYTOYH
T (s6ceeo 3aHATHS CPC sagatus | CPC |on aTTecTanuu
2B uac.) | pexu. [ mpaxr. JeKIL | mpaxT yCIIEBAEMOCTH
10-13 | 3. BblueTbl H HX NPUMEHEHHE 36 4 8 24 KonTponsx
as pabora
14-16 | 4. OcHOBBI ONEPALHOHHOTO 30 4 6 20 KonTponsn
UCYUCTEHUS as pabora
[IpomexxyTouHas arrectauus - ax3amer | 36 9K3aMeH
UTOI'O no 4cemectpy 180 16 32 | 96

3.2. Conep:kaHue 3aHATHI 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConepkaHue TUCHUIUIMHBI

No HaumenoBanue paznena,
ConepxaHue 3aHsITHS

/o TEMBbI TUCIUIUINHBI

Cemectp 1
Cooeporcanue 1eKYyUoHHO020 Kypca

1 Beenenue B ananus

1.1 DyHKIUSA 1. Ilonstue pynkuuu. [TonsTre MHOXKecTBa. Onepanuy Hajl
MHOXecTBaMH. [loHsTHE OKpecTHOCTH TOUKH. DyHKIMOHATIbHAS
3aBUCUMOCTD. [ paduk hyHKINM.

2. T'paduky OCHOBHBIX 3JIeMEHTapHBIX (yHKIUH. CriocoObI
3aganus QyHKuun. OcHOBHBIE cBoWCTBa (GyHKUMU. OOpaTHas
¢ysaxmus. CrnoxxHast QyHKIHSL.

1.2 [Ipenen uncioBoi 3. UucnoBkIe MOCISI0BATEILHOCTH U UX CBOMCTBA. OrpaHUYCHHBIC

M0CIIE0BATEILHOCTH 1 HEOTrpaHUYEHHbIE M10CIIE0BATEILHOCTH. beckoHeuHO Mabie 1
OecKOHEYHO OOIBIIHE TTOCIeI0BATENFHOCTH.
4. Tlpenen 4uCIOBON MOCIIEAOBATEIBHOCTH B CIIOCOOBI €T0
BbIUUCIeHUS. CXOIIInecs M0CIeJ0BAaTeIbHOCTH M KPUTEPHIA
Komm.

13 [penen ¢ynxmun 5. Ilpenen ¢pynkunu. OpHOCTOPOHHME Npenaenbl. beckoHeuHo
MaJble BenmnauHbl. CpaBHeHHE OeCKOHEYHO Manbix OCHOBHBIE
9KBUBAJICHTHOCTH.

6. beckoneuHo Gonplne BenuunHbl. OCHOBHBIE TEOPEMBI O
mpeenax.
7. 3ameuartenbHble peaeisl. HeonpeneneHHOCTH.

1.4 HenpepsiBaocTs ¢yHkmun | 8. HenmpepbiBHOCTS GyHKIMH B TOUKe. ToUKH pa3pbiBa GYHKIHA U
nx knaccudukanys. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
GbyHKIMAX.

9. HempepbIBHOCTH AJieMeHTapHBIX PyHKIHN. [106abHbIe
CBOMCTBa HenpepbIBHBIX QpyHKIMI HenpepblBHOCTH GyHKINU Ha
uHTEpBaje U Ha orpe3ke. CBoicTBa PyHKIMH, HENIPEPHIBHBIX HA
OTpE3Ke.
2 AuddepenuuainHoe
ucyucjeHue GyHKuun
O/THOM MepeMeHHOoI

2.1 [IpousBoanas 10. 3amayn, mpUBOASIIUE K TIOHATHIO POU3BOIHOM. OnpeaeneHue

npon3BoaHON. [IponsBomHas u guddepeHIan. Y paBHeHHE K

7




n/m

HaumenoBanue pas3nacia,
TEMBI TUCIUITTHHBI

CopaeprxaHue 3aHITHS

KacaTeJIbHOM U HOpMaJln K KpUBOH. CBSI3b MEXKILY
HETIPEPHIBHOCTHIO U AU HEPEHITPYEMOCTHIO (hyHKITHH.

11. Cxema BorymcneHus porn3BogHoNH. OCHOBHBIE MpaBUIa
muddepenuuposanus. [IponsBogHas ciioxHON 1 00paTHOM
¢yukuuu. [Ipor3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHH.

12. TuddepeHurpoBaHre HESBHBIX W NapaMeTPUUIECKU 3aJaHHBIX
dhyuxnuii. Jlorapudmudeckoe mudepeHITnpoBaHue.
[Tpou3BoJHEIE BBICIIHUX MOPSIAKOB..

2.2

ITpunoxenust npou3BOIHON

13. OcHoBHble TeopeMbl AU HepeHIaTEHOTO UCUNCITICHHS
(®epma, Poms, Jlarpamka). [IpaBuno Jlommras.

14. Bo3spacranue u yObiBaHHE QYHKIMH. DKCTpeMyM (DyHKIUH.
HauOonbiee n HanmenblIee 3HaueHU QYHKINUU HA OTPE3Ke.

15. Bemyxitocts ¢yHKIun. Touku nepern6a. ACUMOTOTH rpaduka
dyHKIUY.

16. Obmas cxema uccieAoBaHus PYHKITUH U ITOCTPOCHUS UX
rpadukoB

2.3

Juddepentman hyHKIIH

17. Ilonstue nuddepennmana GyHKIUH, €r0 TeOMETPHUECKHN
CMBICIL.

18. IMpumenenne auddepenHnuana B NPUOIKEHHBIX
BbIuUcHeHusX. AnddepeHnnansl BEICIINX TOPSIKOB.

CodepafcaHue npaKkmu4eCcKux 3aniamu

u

1 BBenenne B anaiu3
1.1 OrmpeneneHne CBONCTB 1. HaxoxaeHue o0racTy ompeIeIeHs 1 00JIacTH 3HaUSHUI
(yHKIUH B IOCTpOCHUE (GyHKINY.
rpagpuKoB 2. Onpenenenue CBOUCTB (PyHKIHMN: YETHOCTD, HEYETHOCTD,
MEPUOIMTYHOCTD, OTPAHMYEHHOCTh, MOHOTOHHOCTD H JIP.
3. Iloctpoenue rpagukoB GyHKLIUI.
1.2 Haxoxnenue npenena 4. HaxoxneHue npezaesa YMciIoBON IOCIIEA0BATEIbHOCTH T10
YHCIIOBOM OTIPE/ICJICHHUIO.
M0CIIe0BATEILHOCTH 5. Ilpenen unciioBOi MOCIeI0BATEILHOCTH U CIIOCOOBI €ro
BbIUUCIeHUS. CXOIIInecs M0CIeJ0BATeIbHOCTH U KPUTEPHUIA
Komm.
1.3 Haxoxnenue npenena 6. Haxoxxnenue mpenena (GyHKIUH 110 ONPEICIICHUIO.
dbyaKIIIH 7. HaxoxxeHne oTHOCTOPOHHMX TIpeeioB. beckoHewHO Majbie
BennunHbL. CpaBHEHHE OECKOHEUHO MaJlbIX. beckoHewHo Oonbline
BEJIMYHHBIL.
8. Haxox1eHre npeienioB ¢ UCTIOIb30BAaHHEM OCHOBHBIX
SKBUBAJICHTHOCTEH.
9. Haxox1eHre TpeJIeiioB MPH MOMOIIH IIEPBOTO U BTOPOTO
3aMevaTeNbHBIX IPEAETIOB.
10. PackpeiTre HeompeeIeHHOCTEH.
14 UccnenoBanne ¢pynkmmii Ha | 11. MccnenoBanne GyHKINI HAa HEMPEPHIBHOCTH, HCXOS U3
HETPEPHIBHOCTH OTIpE/IeTICHHUS.
12. HaxoxaeHnue To4yek pa3pbiBa (GyHKIHU U UX KIaCCU(PHUKALUS.
13. HemnpepsIBHOCTH (hyHKIIMW Ha MHTEPBaje U Ha OTPE3Ke.
Hcnonb3oBanue cBOKCTB ()yHKIMH, HENPEPHIBHBIX Ha OTPE3KE.
2 JudpepennuanbHoe

ucymucjieHue PyHKIUu




No HaumenoBanue pazgena,
Copep:xaHue 3aHATHS
n/n TEMBI JUCLHUILINHEI

O/IHOI1 IIepeMeHHOI

2.1 Juddepennmuporanme 14. Pemenwne 3aaa4, IPUBOIATINX K IIOHATHIO IPOW3BOIHOM.
byHKIHH 15. YpaBHeHue K KacaTeIbHONW M HOPMaJH K KpruBoil. Haxoxnenue
CBSI3HM MEX]Ty HEMIPEPBIBHOCTHIO U AU PEPEHIIUPYEMOCTHIO
(hyHKIHN.

16. HaxoxaeHnue Mpou3BOJHBIX C UCIOIB30BAHHEM TaOJIUIIBI
MTPOU3BOAHBIX U TpaBUi [uGHepeHIIUPOBaHUS.

17.HaxoxaeHne mpou3BOAHBIX CI0KHON 1 00paTHO# (PyHKINH.
18. luddepeniupoBaniie HEIBHBIX U MAPAMETPUUSCKU 3aJaHHBIX
dhyuxnuii. Jlorapudmudeckoe mud epeHITnpoBaHme.

2.2 [punosxxenus npousBogHoi | 19. [IpuMeHeHHE OCHOBHBIX TeOpeM MU( G EpEeHIIHATEHOTO
ncuncnenus (Depma, Pomns, Jlarpanka).

20. Haxoxnaenwue npeaeiroB GyHKIUH 1Mo mpaBwuiry Jlomurars.
21.HaxoxaeHue MpOMEXKYTKOB BO3pACTaHUs U YObIBaHUS ()yHKITHIA
Y TOYEK IKCTPEMYMa.

22. HaxoxneHne HanOOIIBIIEr0 U HAMMEHBIIIETO 3HAYEHHUHA
(yHKIIMH Ha OTPE3KE.

23. HaxoxaeHre MpoMeXyTKOB BBIITYKJIOCTH, BOTHYTOCTH
rpaduka QyHKIMK U TOYEK nepernda. ACUMOTOTHI rpaduka

(byHKIUH.
24 VccnenoBanue GYHKIUH U TOCTPOCHUS UX TPAQHKOB.

2.3 Hcnonp3oBaHue MOHATHA 25. Haxoxpenue auddepennuana GpyHkuuu. ['eomeTpudeckuii
maddepentian GyHKITIH cMBICT auddepeHIana.
JUIsl peLIeHus 3a1a4 26. [lpumenenue nquddepeHuana B mpuOIMKEHHBIX
BBIYUCIICHUSIX.

27. Haxoxnenne audQepeHInaioB BEICIINX TTOPSIIKOB

HpOMe)KYTOLIHa}I aTTeCTalMs - OK3AdMEH

Cemectp 2 ‘
CoOepotcanue n1eKyuoHHo20 Kypca
1 HNuTerpanbHoe

HCYHCICHUE (pynxnuu

OJHO¥ TepeMeHHO

1.1 | Heonpenenennsiii uarerpan | 1. [lepBooOpasHas QpyHKIMS ¥ HEONIpeJelICHHBIH HHTErpall.
CBoiicTBa HEONPEAENICHHOT0 HHTerpasia. Tabauia OCHOBHBIX
nHTEerpasioB. HemocpencTBeHHOE MHTETPUPOBAHNE.

2. MeTtoj1 3aMeHbI IepeMEeHHOM. MeTo1 MHTETPUPOBaHHUS 10
Y4acTAM.

3. MHTerpupoBanue palMoHAILHBIX JpOOeii.

4. luTerpupoBaHue TPUTOHOMETPHUUECKUX (PYHKIHH.
WnTerpupoBanue nppalvoHaIbHBIX QYHKIHH.

1.2 | OnpeneneHHBINA HHTETPAT 5. [lonaTue omnpeeneHHoro HHTErpaa, ero reOMeTpUYecKuil 1
9KOHOMUYECKHUH cMbIc. CBONCTBA ONPEASIIEHHOTO HHTETpaa.
®opmyna Hetorona-Jleitonuma. Teopema o cpemHem.

6. 3ameHa mepeMeHHOI U MHTETPUPOBAHUE MO YACTSIM B
oIpeneneHHOM uHTerpaie. HecoGcTBeHHbIE HHTETPAIBL.

1.3 | Ilpunoxenus 7. Beraucnenwue miomaziei miockux Guryp. Brraucienne mimmHbBI
OTIPE/ICIICHHOTO HHTETpaJia JIyTH.
8. Briuncienue o0beMa Tena BpalieHus. BeraucieHue miomanm

IMOBCPXHOCTHU BpalllCHU.
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HaumenoBanue pas3nacia,

CopaeprxaHue 3aHITHS

/o TEMBI TUCIATUTUHBI
2 DyHKIHMHA HECKOJIBKUX
nepeMeHHbIX
2.1 | Onpenenenue GpyHKIAN 9. Onpenenenue QyHKIMHU ABYX M Oojee mepeMeHHBIX. O0nacth
IBYX U OoJiee MepeMEHHBIX ompeneneHus, rpaduk (yHKUMM [BYyX NepeMeHHbIX. JluHun
YPOBHSL.
10. INpexnen u HENMPEPHIBHOCTH (YHKLIUH JIBYX IMEPEMEHHBIX.
2.2 | [IpousBoansle u 11.YacTHble  NpPOU3BOAHBIE, WX TEOMETPUYECKUI  CMBICIL.
muddepeHmansl QyHKIIR [Ipou3BoaHAas O HAIPABJICHUIO U TPAINECHT.
HECKOJIBKUX ITepEMEHHBIX 12. Juddepenunpyemocts u monHbld guddepeHunan QyHKIHM.
[Ipumenenne momHOTO nmuddepeHuana K TPUOIMHKCHHBIM
BBIYUCIICHUSIM.
13. IlpousBoaHas cioxHOW GYHKUUH. YacTHbIE MPOU3BOIHBIE
BTOporo mopsnaka. KacarenpHass IJIOCKOCTH M HOpMalb K
MOBEPXHOCTH
2.3 | DxctpemMyM (DyHKIHHU IBYX 1. OkcTpemyM (QyHKIMHU IBYX EPEMEHHBIX.

IIEPEMEHHBIX 2. YCIOBHBIN 9KCTPEMYM.
3. Haubonpuiee n HanMeHblee 3HAYeHUS PYHKIUHM B 3aMKHYTOH
o0JacTy.
Cooeporcanue npaxmuieckux 3aHAMuL
1 HNHuTterpanbHoe
HCYHUCJICHHE pyHkuun
O/IHOW mepeMeHHOMH
1.1 | Haxoxznenue 1. HenocpencTBeHHOE MHTETPUPOBAHUE.
HEeOoIpeIeIeHHbIX 2. Metoa 3aMeHbl TiepeMeHHOU. MeToJ1 UHTErpUpOBaHus 10
HMHTETpaJoB 4acTAM.
3. UaTerpupoBaHye paluoOHAIBHBIX APOOEH.
4. UnTerpupoBaHre TPUTOHOMETPHUECKUX (PYHKIINH.
WuTerpupoBanne uppalMoHaIbHBIX (YHKIHH.
1.2 | Beluucnenue onpeAeneHHbIX | 5. Beruucienue onpeneneHHbIX HHTErPajIoB o Gopmyiie
HUHTErpajoB HrroTona-Jleitbauma. Teopema o cpeaHeMm.
6. 3aMeHa epeMEHHOM U UHTETPUPOBAHMUE TI0 YaCTAM B
OIIpelieICHHOM MHTerpaiie. Boruncienne HecoOCTBEHHBIX
HWHTETPaJIoB.
1.3 | [IpunoxxeHus 7. Beraucienue miomaaei miockux ¢puryp. Beruucnenue aauHbL
OTIpEe/IeJICHHOTO MHTETpaia IyTH.
8. Brruncienne o0beMa Tena BpalieHus. Beraucnenne miomaam
[TOBEPXHOCTH BpAIICHUSI.
2 DOYHKIIUH HECKOJIBKHX
nepeMeHHbIX
2.1 | Omnpenenenuie GpyHKIUU 9. Haxoxnenne oOnactu  ompeneneHds — (QYHKIUH — JIBYX
IBYX M OoJiee IepeMeHHbIX nepeMeHHbIX. [locTpoenne nuHui ypoBHS.
10. HaxoxneHue mpenenoB M HcCCIeJOBaHUE Ha HENPEPHIBHOCTD
(YHKUUH IBYX NIEPEMEHHBIX.
2.2 | [IpousBogHbIe 1 11.HaxoxxneHne 4YacTHBIX MPOU3BOAHBIX TIEPBOTO U BTOPOTO

muddepenmansl GyHKIUH
HECKOJIBKHX NTEPEeMEHHBIX

nopsiakoB. [Ipou3BogHas Mo HaNpaBICHHUIO U TPATHEHT.
12. Tlpumenenune momHOTO muddepeHnrasa K MPUOIIKEHHBIM
BBIYUCIICHUSIM.
13.  Juddepennmuponanue
IUIOCKOCTh U HOPMAJIb K TIOBEPXHOCTH.

cinoxHoit  ¢yHknun. KacarenpHas
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n/m

HaumenoBanue pas3nacia,
TEMBI TUCIUITTHHBI

CopaeprxaHue 3aHITHS

2.3

Haxoxnenue sxctpemyma
(YHKINH JBYX TIEpEMEHHBIX

14. HaxoxeHue 3kcTpeMyMa (GyHKIIUU ABYX MEPEMEHHBIX.
15. HaxoxaeHne yCIIoBHOTO 3KcTpemyMa. Dyukius Jlarpamka.
16. HaxoxaeHue HauOONbIIEr0 MW HAUMEHBIIENO 3HAYEHUN

(yHKIIME B 3aMKHYTOH OOJIACTH.

[TpomMerxyTouHas aTTECTalUS - 3auem C OYEeHKOU

Cemectp 3 ‘

Cooeporcanue 1eKYyuoOHHO20 Kypca

1 Psaabl

1.1 | YucnoBsie psasl 1. [TonsTHE psAla ¥ €TO CXOAUMOCTH. DTATOHHEIC psiabl. CBOMCTBA
cxoasmuxcs psinoB. HeoOXoauMeblid Mpu3HaK CXOIUMOCTH.
JoctaTtouHble TPU3HAKHA CXOJUMOCTH PSAJOB C MOJOKUTEIbHBIMU
YWIeHaMHU.

2. 3nakouepenytouuecs psaabl. [IpusHak JleliOauma.
3HakonepeMeHHbBIE PsiIbl. AOCOITIOTHAS M YCIOBHAS CXOJIUMOCTD.

1.2 CremneHHbIe psbl 3. O0macTh CXOUMOCTH CTEIIEHHOTO psina. Teopema Abes.
JduddepenupoBanrie 1 HHTETPUPOBaHNE CTETIEHHBIX PSAAOB. Psin
Maknopena u pan Teinopa.

4. Paznoxxenue GpyHKIUH B cTeNeHHbIE psabl. [[puMeHeHre psiioB B
MPHOIIKEHHBIX BRIYHCICHUSX.

1.3 | Paaet @dypee 5. llepuoaunueckue Gpyukiuu. [leproauueckue npoueccsl.
Tpuronomerpudeckuii psajg Oypoe. Pasnoxenue B psajg Pypse 277
nepuognueckux QyHkuuid. Teopema Jupuxie.

6. Paznoxenue B psag @ypre deTHBIX QyHKIMHN. Pa3noxeHue B ps
®ypre HeueTHHIX (yHKIHA. Paznoxenne B pag Oypbe GyHKIHIA
MIPOM3BOJIBHOTO Nepuoja [IpeacraBienne HemepuoauIecKoi
¢bynakun psagom Oypee.

2 HuTerpanbnoe

HcYMciIeHne PyHKIuI
MHOIUX IlepeMeHHbIX
2.1 JBoliHbIE U TPOITHBIE 7. [IBoitHOI MHTETpal U ero cBoWcTBa. V3MeHeHue npeiesioB
HHTETpajbl uHTerpupoBanus. CBe/leHHE JBOMHOIO UHTErpaia K MIOBTOPHOMY.
3ameHa epeMeHHBIX B IBOWHOM HHTerpasne. [lomspHas cucrema
KoopauHar. IIpunoxeHne JBOMHOrO HHTErpasa.
8. Kybupyembie MHOKeCTBa 1 TpoitHOU uHTerpai. Chepuieckas u
LHWIWHJIpUYECKasi CUCTEMbI KoopAauHart. [Ipunoxenue TpolHOro
HHTETpana.
2.2 | KpuBonuneiinbie naTerpansl | 9. KpuBonmHeHHbII HHTETpa IEpBOTO pojia. Berauciienue Maccol

HEOJITHOpPOIHOW AyTH. KpHBOIMHEHHBIN HHTErpasl BTOPOTO poja.
®opmyna Octporpanckoro-I'puna. Ilpunoxenns KpuBoIUHEHHOTO
HHTETpajia BTOPOro poAa.

Cooepoicanue npakxmu4eckux 3aHAmull
1 Psaabl
1.1 | Uccnenosauue Ha 1. UccnenoBanme psAIoB HA CXOIUMOCTE TIPH ITOMOIIA

CXOJIMMOCTB YHCJIOBBIX
PSAITIOB

HEOOXOIUMOTO MPHU3HAKA CXOMUMOCTH M MPU3HAKOB CPABHEHHS.
2. MccnemoBanue psioB HA CXOJMMOCTD TIPH ITOMOIIU MPH3HAKOB
Komm u Jlanambepa.

3. UccrnenoBanue Ha CXOAUMOCTh 3HAKOUEPEIYIOIIMECS PATOB.

4. Onpenenenne aOCOMOTHON M YCIOBHOU CXOJUMOCTH
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HaumenoBanue pas3nacia,

CopaeprxaHue 3aHITHS

/o TEMBI TUCIATUTUHBI
3HAKOIEPEMEHHBIX PAIOB.
1.2 | Paznoxenue GyHKITHH B 5. MuddepentmpoBanre u HHTETPUPOBAHUE CTCTICHHBIX PSIIOB.
CTETIEHHBIE PSIIbI 6. Paznoxxenne GpyHKuuil B pag MakinopeHa.
7. Paznoxenue pynkuii B psg Teitnopa.
8. IlpumeHeHue pAaOB K IPUOIMKEHHBIM BBIYUCICHUSIM.
1.3 | Pasnoxenne Qynkumii B | 9. Pasnoxenue B pag @ypse 27 nepuogndeckux (yHKIMIA.
psabl Dypbe Teopema Jlupuxie.
10. Pasnoxxenue B psig Oypbe ueTHbIX QyHKIMHA. Pa3noxkenue B
psan Oypbe HEUETHBIX (QYHKITHIA.
11.Pa3noxenue B psag Pypbe GyHKIHIA TPOU3BOIBHOTO TIEPHOIA
[Ipencrasnenue Henepuoandeckoit GyHkuuu psgom Oypoe.
2 HuTerpannnoe
ucyucjaeHue GQyHKIUN
MHOTHX NepeMEeHHBIX
2.1 | BeruncieHune IBOWHBIX U 12. VIzaMeHeHWe TIpenenioB HHTeTpupoBanns. CBeACHHE TBOHHOTO
TPONHBIX UHTETPAJIOB HHTerpaja K HOBTOPHOMY.
13. Briuncnenne JBOMHBIX MHTETPATIOB 3aMEHOM NTEPEMEHHBIX.
14. TlpunoxeHue TBOMHOTO MHTErpaia.
15. Berunicnenue TpoiiHbIX HHTErpaiioB. Cepuyeckas u
LIIMHIpHYECKas CUcTeMbl KoopauHaT. [IpunoxxeHue TpoiHOro
WHTeTpana.
2.2 | Boruucnenue 16. Beruncienne KpUBOJIMHEHHBIX HHTETPAIOB IEPBOTO POAA.

KPUBOJIMHEWHBIX HHTETPAJIOB

Brruncnenne maccel HEOMHOPOAHOM tyTH. [Ipunoxenus
KPUBOJIMHEHHOTO UHTETpajIa BTOPOro poja.

HpOMe)KyTO‘IHaS[ aTTCCTAllUA-OK3AMEH

Cemectp 4
Cooepoicanue 1eKYUOHHO20 KYpCa
1 DYHKIUH KOMILJIEKCHOTO 1.0npenencure dbysKIIHR KOMIIJIEKCHOTO TIEPEMEHHOTO
nepeMeHHOro I'eomerpuueckoe  m3zoOpaxenue DKII.  Tlpemen  pyHkumu
KOMIUIEKCHOT0 iepemerHoro. Henpepesisaocts OKII.
Onpenenenue npousBogHoi. AHamuTuaHOCTH OKII.
2. Nurerpan ot ©KII. [Ipumenenne naTerpansueix popmyn Komm
K BBIYHCJICHUIO HHTETPAJIOB.
2 DYyHKIHOHATbHBIE PSIABI 3.UncnoBele psAgsl ¢ KOMIUIEKCHBIMH  wieHamu. CBOWCTBa
CXOMSIIIIUXCS PSIJIOB.
CrerneHHBIE KOMIUIEKCHBIC psiabl. Teopema Abers.
4. Psp Tetinopa. Teopema o paznoxeHnu GyHKIUH B psia Tetnopa.
3 Boruernl U ux npuMeHenne | 5. Hynu ananutuyeckod ¢yHkiuu. W3onupoBaHHBIE 0OCOOBIC
ToukH. [Ipr3HAKM 0COOBIX TOUEK.
6. Beruer ananutuueckoi GyHKUIUHN B 0c000ii TOUKeE.
OcHoBHass TeopeMa O BblUeTax. beckoHeuHo ynanéHnas ocobas
TOYKA.
4 OCHOBBI ONIEPAMOHHOTO 7. OmnepamuoHHOEe WCUYWCICHHWE. HaxoxaeHne opuruHama 1o
HCYMCIICHUSI n3o0paxkennto. HaxoxeHne n3oopaxeHni.
8. Pemenne muHeiHOTO AN GEpPEHITMAIBHOTO YpaBHEHHS N-HOTO
TIOpsIKa C MIOCTOSTHHBIMU KO3 () pummeHTaMu.
Cooepoicanue npakmudeckux 3aHamull
1 DYHKIIUY KOMILJIEKCHOT0 ‘ 1. TuddepenunpoBanre GyHKINH KOMITIEKCHOTO IEPEMEHHOTO.
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No HaumenoBanue pazgena,
CopaeprxaHue 3aHITHS
/o TEMBI TUCIATUTUHBI
nepeMeHHOro 2. CpotictBa muddepeHIupyeMbIx QyHKIUH.
3. Anammtndeckne QyHKIHH
4. UnTerpupoBanne (HyHKIIUH KOMIUIEKCHOTO TIEPEMEHHOTO.
5. Beruucienue HHTErpaios.
2 DyHKIHOHATbHBIE PSABI 6. UwmcnoBple pAgsl ¢  KOMIUIEKCHBIMH wieHamu. CBOWCTBa
CXOMSIIIUXCS PSIIOB.
7. CreneHHBIE KOMITJIEKCHBIE pAabl. Teopema Abens.
8. Pasnoxenue Qyukiuu B psag Teiiopa.
9. Psin Jlopana.
3 Bobryersl u ux npumeHernue | 10-11. [IpuMeHeHNE BEIYETOB K BEIYMCICHUIO HHTETPAJIOB
OT (PYHKIIHI TeHCTBUTEIHLHON TEPEMEHHOM.
12-13. BebluucieHne HECOOCTBEHHBIX HHTErPAjoB C IIOMOIIBIO
BBEIUETOB.
4 OcCHOBBI ONIEPaLITOHHOI0 14 HaxoxaeHue opuruHaia rno u300pakeHHIO.
HCYHCJIeHUs] 15. Haxoxaenue n3o0pa>keHui.
16. Pemenue nuneriHoro nuddepeHnuan-HOro ypaBHeHHs N-HOTo
MOPSIZIKA C MOCTOSHHBIMU KO3 PHUIUCHTAMH.
[IpomexyTouHas aTTecTauus-9K3aMeH

4 Tlopsipok

OIlCHUBAaHUA

ycneBaeMoCTu H

cpopMHUPOBAHHOCTH

ROMHeTeHHI/Iﬁ oﬁyqammerom B Telcymeﬁ H l'IpOMe)KyTO‘IHOﬁ aTreCcralmmm.
I[J'ISI MOJIOKUTEIBHOM OLIEHKH II0 pe3yjibTaTaM OCBOCHHUA OUCHUIIJIMHBI 06yqa10meMyc

STHEOOXOJIMMO BBITIOJIHUTH BCE YCTAHOBIECHHBIC BHUJBI y4eOHOUW paboThl. OmeHKa pe3yIbTaToB

paboTel 0Oy4Jaromierocs B 6ayax (1o Bugam) npuBeaeHa B Tadsmmnax 7-10.

Tabmuna 7 - Illkana ¥ mnoka3aTenu OLIEHUMBAaHUS pe3yibTaTOB y4eOHOM padoThI

oOyyaromuxcs 1no Buaam B 6amnbHo-peiituaronoii cucteme (BPC)1 cemectp

VYueOnas padora |Cymma  |Buabl u pe3ynbraTsl OreHka B aTTecTalln Bamnet
(BHIBI) 6amoB  |y4eOHOM paboTHI (urkasa ¥ oKa3aTeny OLCHUBAHUS) (17 nenens)
Texymas yuebnas |60 Tect 5 6ansnoB (MOporoBoe 3HaUCHHE) 5-10

pa60Ta B CEMCCTPE

10 GanmnoB (MakCUMaIbHOE 3HAYCHUE)

KonTtponsHsie paboTh

3a omay KP ot 510:10 6anmoB

(3ammTa KOHTPOJIBHOM 56as10B (TIOpOTOBOE 3HAYCHNUE) 20- 40
paboThI) 10 6anmoB (MakcUMaIbHOE 3HAYCHHC)
(4 pabotsr)
Ketic-3ananue 506a1oB (IOPOroBoe 3HAYCHUE) 5-10
10 GamnoB (MakCUMaIbHOE 3HAYCHUE)
HToro mo Texymeii padore B cemecTpe 30-60
IIpomexyrounas |40 Pemenue 3anaun 1. 5 6an10B (IOpOroBoe 3HaYCHNUE) 5-10
aTTecTalys 10 6ans10B (MakcHMaIbHOE 3HAUCHHUE)
(3x3aMeH) Perienue 3amaun 2. 5 6asutoB (MOPOrOBOC 3HAYCHUE) 5-10
10 6an710B (MakcHMaTbHOE 3HAUEHUE)
Bompoc 6unera Nel 5 6as10B (IIOPOroBo€e 3HAYECHHUE) 5-10
10 6ansoB (MakCUMaIIbHOE 3HAYCHUE)
Bormpoc 6mitera Ne2 5 6ans10B (MOPOTrOBOE 3HAUCHUE) 5-10
10 6a/u10B (MAaKCHMAILHOE 3HAYCHHE)
HToro nmo npoMe:KyTo4HOI aTTecTauuu (IK3aMeHy) 20-406.
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|CyMMapHaﬂ OIIEHKA MO THCHHILIHHE: Cymma 06aymuioB Tekymiel u mpoMexxyTodnoit arrectammd 50 — 100 6.
Tabmuma 8 - Illkama u moKa3aTenu OLEHUBAHUS pE3yIbTaTOB Y4eOHOW pPaOOTHI

oOydaromuxcs 1mo Bugam B 0amtsHO-peiiTiHroBoi cucteme (BPC) 2 cemectp

VYuebnas pabora [Cymma  |Busl u pe3yiabTaThl OrneHka B aTTecTaluu Bbanmst

(BUBI) O6amuioB  |yueOHOI pabOTHI (mKaa ¥ moka3aTesid OTICHUBAHMS ) (17 Henenn)

Tekyas yueonas |80 WunuBuayansHoe 3a 13 ot 10 o 20 6annos 10-20

pabota B cemecTpe 3aaHue 106amnmoB (IOPOrOBOE 3HAYCHHUE )

20 6amnoB (MaKCHMAIBHOE 3HAYCHUE )

KoHTponbHbIe paboThI

3a omny KP ot 1010:20 6anmnos

(3armmTa KOHTPOIBHOM 106as10B (IIOPOTOBOE 3HAYCHHUE) 20-40
paboThI) 20 6a10B (MaKCHMAIbHOE 3HAYCHHUE)
(2 pabotsr)
Keiic-3amanue 106anmoB (IOPOrOBOE 3HAYCHUE ) 10- 20
20 6amnoB (MaKCHMAIBHOE 3HAYCHUE )
Hroro no tekyuieii padore B cemecTpe 40-80
Ipomexytounas |20 Pemenue 3amauu 1. 5 6as0B (IOpPOroBoe 3HAYCHNUE) 5-10
arrectanus (3a4eT 10 6a/u10B (MAaKCHMAIBLHOE 3HAYCHHE)
C OIICHKO) Bomnpoc 6mmera Nel 5 6an10B (IOpOrOBOE 3HAUCHNE) 5-10
10 6a/10B (MaKCUMAaTbHOE 3HAUCHIIE)
HToro no npoMe:KyToYHOIi aTTecTAlUHU (3a4YET C OIIEHKOIH) 10-206.
CymMmapHasi OlleHKa 10 JUCHMILIHHE: CymMMa 0aJutoB TeKylIeit U MPOMEKYTOUHOW aTTeCTaluH 50 —100 o.

Tabmuma 9 - Ilkama W mMoka3aTelad OIEHHWBAHHS PE3YJIbTATOB YUYEOHOW pPaOOTHI
oOyyJaromuxcs 1o BuaaM B 6amisHo-periTuaroBoit cucreme (bPC) 3 cemectp

VYuebnas pabora |Cymma  |Bumsl u pe3ynbTaTsl OrneHka B aTTecTalu Baynb
(BuzBI) Oa;oB  |y4eOHOI paboThI (mrkana v moKa3areny OLCHUBAaHUS) (17 nenens)
Texymas yueonas |60 KonTponbHbIe paboThI 3a oany KP ot 7-810:15 Gamios
pabota B cemecTpe (3ammra KOHTPOJILHOR 7 6aJ10B (IIOPOrOBOE 3HAYCHUE) 30- 60
paboThI) 15 6a/10B (MakCUMalIbHOE 3HAUCHHE)
(4 pabotsr)
HToro mo Tekymieii padoTe B cemMecTpe 30-60
[Mpomexytounas |40 Perrenue 3amaun 1. 5 6asutoB (MOPOrOBOC 3HAYCHUE) 5-10
aTTecTays 10 6ans10B (MakcUMalIbHOE 3HAUCHHUE)
(’Kx3ameH) Pemenue 3amaum 2. 5 6ans10B (MOpOroBOE 3HAUCHUE) 5-10
10 6an710B (MakCHMaITLHOE 3HAYCHUE)
Bonpoc 6mnera Nel 5 6ay10B (TOPOTOBOE 3HAYCHHE) 5-10
10 6an10B (MakcHMaIbHOE 3HAUCHHUE)
Bomnpoc 6mera Ne2 5 6asutoB (TOPOTOBOE 3HAYUCHNE) 5-10
10 6a/u10B (MAaKCUMAIBLHOE 3HAYCHHE)
Hroro no npome:KyToyHOii arTrecTanuu (3K3aMeHy) 20-40o.
CymMmapHasi OlleHKa [0 JUCHHILIHHE: CymMa GautoB Tekyliei 1 nmpomexyTodynoii arrecramn 50 — 100 6.

Tabmma 10 - Illkama W ToOKa3aTenu OLEHUBAHHS pPE3YJIbTaTOB y4eOHOH pabOThI
oOyuaromuxcs 1o Bugam B 0amipHo-peiiTuHroBoii cucteme (bPC) 4 cemectp

YueOnas padora
(BUBI)

Cymma
6asioB

Bunel u pe3ynbraThl
y4eOHO# paboTHI

Or1reHKa B aTTeCTaIliNA
(ImIKaTa ¥ oka3aTeld OTICHUBAHHS )

Bamnner
(17 uenenn)

Texymas yueOHast

60

KonTponbHbIe paboThI

3a omny KP ot 7-810:15 6anmos

pabota B cemecTpe (3ammra KOHTPOJILHON 7-8 6as10B (IIOPOroBOE 3HAUCHUE) 30- 60
paboThI) 15 6a/u10B (MaKCUMAaIbHOE 3HAUCHHE)
(4 pabotsr)
HToro mo Texymeil padote B cemecTpe 30-60
IIpomexyrounas |40 |PemeHHe 3agaun 1. |5 fan0B (MOpPOroBoe 3HaUCHHE) 5-10
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aTTeCTAINS 10 6ansoB (MakCUMalIbHOE 3HAYCHUE)

(’Kx3amMeH) Pemenue 3amaum 2. 5 6asutoB (TTOPOTOBOE 3HAYUCHNE) 5-10
10 6annoB (MakcUMaJIbHOE 3HAUCHHUE)

Bomnpoc 6unera Nel 5 6a/10B (OPOroBoe 3HAYCHHE) 5-10
10 6ans10B (MakcUMalIbHOE 3HAUCHHUE)

Bompoc 6unera Ne2 5 6an10B (IOporoBoe 3HaYeHHUE) 5-10
10 6ans10B (MakcHMaIbHOE 3HAUCHHUE)
HToro no npoMe:KyTo4YHOIi aTTecTanuu (IK3aMeHy) 20-40o.
CymMapHasi OlleHKa [0 JUCHHIIHHE: Cymma 6amioB Tekymiel u mpomMexxyrodnoi arrectamd 50 — 100 6.

B mpomexyTouHOl arTrecTanuu OLleHKa BbICTaBisieTcss B BepoMocTh B 100-OamibHOM
1IKaJjie ¥ B OyKBEHHOM dKBUBajieHTe (Tabmuma 11)
Tabmuna 11 — Cootnecenue 100-6amibHOM MIKalIbl U OYKBEHHOTO SKBUBAJIEHTA OLIEHKH

VYpoBHU OCBOEHHS Ox3amen 3auem
Cymma HabpaHubix z z
a0 JUCIUTUTAHBI 1 Oyenka Byxeennviii oxeusanenm byxeennwiil
KOMITeTCHIN I 9KBUBANCHM
86 - 100 [IponBuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIEHHBII 4 XOpouIo 3auTeHo
51-65 [ToporoBerit 3 YIOBJIETBOPUTEIEHO
0-50 [lepsorit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuaJIbHO-TEXHHYECKOE, IPOrPAMMHOE M Y4eOHO-MeTOoAn4YecKoe
o0ecreyeHne JMCUMIINHBL.

5.1 YueOHas JuTepatypa
OcHoBHasi yueOHas1 IMTepaTypa

1. llepmneB B.I'. MaremaTuueckuii ananu3 [DneKTpoHHBINA pecypc]|: YuebHoe mocodue / B.I'.
[llepmineB. . - DnekTpoH.TekcToBbIEe AaH. - MockBa: HUL[ MHD®PA-M, 2014. - 288 c. — Pexxum
noctyma: http://znanium.com/bookread2.php?book=342089

2. lllepmmuer B.I'. MaremaTudeckuidi aHamu3 [DIEKTPOHHBIM pecypc]: COOpPHHK 3amad C
pemeHusMu: YueOHoe mocobue / B.I. IllepmHeB. - DnekTpoH.TekcToBhle maH - M.: HUII
NH®PA-M, 2013. - 164 c. — Pexxum noctyma: http://znanium.com/bookread2.php?book=342088

JonoHuTeILHAS yueOHas1 TUTepaTypa

1. ®uxrenromnpi, I'. M. OcHOBBI MaremMaTHueckoro aHanuza. B 2 T. [DneKTpoHHBIN pecypce] :
T.1: yueOnuk / I'M. ®uxrteHronpi. — 9-¢ U3M., CTEPEOTUI. - DIIEKTPOH.TEKCTOBBIC JaH. —
Canxkr-IlerepOypr : WsparensctBO  «Jlamb», 2008. —  Pexum  gocryna:
https://e.lanbook.com/reader/book/65055/

2. @uxtenronsi, I'. M. Kypc nuddepeHnanrsHOro U MHTETpaJbHOrO UcuucieHus. B 2 T.
[Onextponnsiid pecypc] :  T.2: yueOnuk / I'M. ®uxreHronsll. — 9-¢ W31, CTEPEOTHI. -
OnekTpoH.TekcToBbie AaH. —  Cankr-IlerepOypr : M3matensctBo «Jlamb», 2008. — Pexum
noctyna: https://e.lanbook.com/reader/book/411

3. MaremaTtudeckuii ananus. Teopust U IpakTUKa [ DNeKTpOHHBIN pecype] : YueOHoe mocodue /
[[umaues B.C., - 3-e u3a. - DnekrpoH.TeKcToBbIe MaH - MockBa:HUI] UH®PA-M, 2015. - 351
¢. — Pexxum moctyma: http://znanium.com/bookread2.php?book=469727
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4. MaTtemMaTH4EeCKU aHaJIM3 B BOMIPOCAX M 3a7adax [ DJIEKTPOHHBIN pecypc] : ydeOHoe mocodue
/ B.®. byry3oB, H.U. Kpytuukas, [.H. Mensenes u np., 5-¢ u3a. - 3JIEKTPOH.TEKCTOBBIE JIaH -
MockBa: OU3SMATIINT, 2002. - 480 C. — Pexxum JOCTYyTIA:
http://znanium.com/bookread2.php?book=544581

5. Jlonromonosa, A.®. PykoBOACTBO K peIlIeHHUIO 3aa4 10 MaTeMaTHueckomy aHanuzy. Y. 1 : B
2 4 [DnexkTpoHHBIA pecypc]: yuebHoe nocodue / A.D. Jlomnromonosa, T.A. Konomsknas. -
DneKkTpoH.TeKCcToBbIe NaH - CraBpomnoib: CepBucuikona, 2012. — 168 c¢. - Pexxum pocrymna:
http://znanium.com/catalog.php?bookinfo=514584

52 MarepuajibHO-TEXHHYECKOE W NPOrpaMMHoOe olecrieyeHHe

AUCHHUIIJIMHBI.

YueOHble 3aHATHS 0 AUCHUILIMHE NpoBoaATcs B yueOHbIX aynutopusx KI'TIN Keml'V:
615 Yuebnas aymuropus (MyJIbTUMEIUHHAS) IS 654079, KemepoBckast 0071acTh, T.
IIPOBEICHHUS: Hogoky3suenk, np-kt Mertamrypros, a. 19

- 3aHATHH JIEKITHOHHOT'O THUIIA.

CrnennagnsupoBaHHas (yueOHas) MedeJib: 10CKa
MeJloBas, Kadeapa, CToJIbl, CTYJIbs.

O0opynoBaHue UIsl IPe3eHTALMHA y4eOHOT 0
MaTepHaJla: cmayuoHapHoe - KOMIIbIOTEp, FKPaH,
NPOEKTOP, aKyCTHUYECKasl CUCTEMA (KOJIOHKH).

Hcnoabzyemoe nporpammHoe odecnieuenue: Ubuntu
Linux(cBoboxHo pacmpoctpansemoe I10), LibreOffice
(cBobomHO pacupoctpansemoe [10), SAunexc.bpaysep
(oreuecTBeHHOE CBOOOIHO pacnpocTpansemoe [10).

HNuTtepHer ¢ o0ecnieuenuem pocryna B JUOC.

221 Kondepenn-3aiu. YuebHas ay TuTOPHS IS 654041, Kemeposckast obmacts - Kyzbacc, T.
MIPOBEICHUS: Hogsoxky3uerik, yi. [lnonkoBckoro, 1.23

- 3aHATHHI CCMHUHAPCKOT'o (HpaKTI/I‘ICCKOFO) THIIA.

CnenuagnzupoBanHas (yueOHasi) me0esib: J10CKa
MEJIOBasi, CTOJIBI, CTYJIbSI.

O0opynoBaHue Il IPe3eHTALMHU Y4eOHOT0
MaTepuaja; CHCTEMHBIN 070K, MOHUTOPHI (10 mT.),
MUKILIEP-YCUIINTENb, SKPaH HACTCHHBIN C
AIIEKTPOIIPUBOJIOM, TIPOEKTOP, MUKPOQOHBI (2 IT.),
MUKPOQOHHBIH ycunuTens (3 mrT.).

Hcnoan3zyemoe nporpaMmHoe odecrnieyenue: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmueH3noHHOMY goroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboxHO
pacnpoctpansiemoe [10).

Hurtepuer ¢ noctynom B JUOC.
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229 a YueOHas ayTuTOPHS IS TPOBEICHHUS:
- 3aHATHS JESKIIMOHHOTO THIIA;
- 3aHATUI CeMHHAPCKOro (IPAaKTUYECKOI0) THIIA.

Cnenuaan3upoBanHas (yueoHasi) Medesib: JT0CKa
M¢EJ10BasA, MapThl.

Oo6opynoBaHue: MUKIIEP-YCUITUTEIb, CHCTEMHBIN
0JIOK, SKpaH HACTCHHBIN C DIIEKTPOTIPUBOJIOM,
MPOEKTOP, AKyCTHUYECKAasl CUCTEMA.

Hcnonb3yemoe nporpaMMHoe odecneyeHue:
MSWindows (MicrosoftimaginePremium 3 year o
cyOnuuensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobOIHO pacmpocTpansemoe I10).

HnTepHer ¢ goctynom B JUOC.

654041, Kemeposckast obmacts - Kyzoacc, T.
Hogoky3Herk, yiu. [luonkosckoro, 1.23

605 YueOHast ayAuTOpHUs AJ1s1 TIPOBEACHUS:

- 3aHATUH CEMHUHAPCKOTO (TTPAKTUIECKOTO) THIIA;

- TPYIIOBBIX ¥ WHAWBUAYATbHBIX KOHCYJIbTAIU;

- TEKYIIEro KOHTPOJIS ¥ MPOMEXKYTOUHOM aTTECTAIUH.

Cnenuaaun3upoBanHas (yueoHasi) Medesib: T0CKa
MeJoBasi, Kadeipa, CTOJIbI, CTYJIbSL.

OGopynoBanue 1Jis1 Ipe3eHTALNU Y4eOHOro
MaTepuaJia:nepeHocHoe - HOyTOyK, 3KpaH, IPOEKTOp.

Hcnoab3yemoe nporpaMmmuoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnmmensnonHoMy nmorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansiemoe I10), FoxitReader
(cBoboamo pacnpoctpansiemoe I10), Firefox 14
(cBoOoHO pacnpoctpansemoe [10), Aunekc.bpaysep
(oteuecTBeHHOE CBOOOHO pacnpoctpansemoe 110).

HnTepHeT ¢ o6ecieyenneM goctyna B JUOC.

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

606 YueOHas aymuTopust 1J1s IPOBEICHUS:
- 3aHATUH CEMHUHAPCKOTO (TTPAKTUICCKOTO) THIIA;
- TPYTIIOBBIX ¥ WHAWBUIYAIbHBIX KOHCYIbTAIUA.

Cnenuaan3upoBanHas (yueOHasi) me0esib: 10CKa
MeJoBasi, Kadeapa, CTOIBI, CTYJIbSL.

654079, Kemepogrckasi 001acTh, T.
HoBoky3Heuk, np-xkt Metaiypros, 1. 19
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O0opynoBaHue U1l IPe3eHTALMHT y4e0HOT0
MaTepHaJla: nepeHocHvle - HOyTOYyK, IKpaH, IPOEKTOpP.

Hcnoan3yemoe mporpammuoe odecriedenne: M
Windows (Microsoft Imagine Premium 3 year o
cybnunensnoHHoMy noroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pacnpoctpansiemoe I10), FoxitReader
(cBoGoano pactpocrpansemoe I10), Firefox 14
(cBobomHO pacupoctpansemoe [10), Aunexc.bpaysep
(oTeuectBeHHOE cBOOOIHO pacnpocTpansemoe [10).

HHTepHeT ¢ 06ecnieuenueM gocryna B JUOC.

333 YueOHast ay TUTOPHSI IS TIPOBEICHUS
- 3aHATHUH CEMHHAPCKOTO (IPaKTUYECKOT0) THIIA;
- TPYIIIOBBIX U UHIAUBUAYAIBHBIX KOHCYJIBTALMN.

Cnenuaan3upoBanHas (yueOHasi) Me0esib: JT0CKa
MEJIOBasi, CTOJIBI, CTYJIbSI.

Oo6opynoBanue: neperocHoe - HOyTOYK, dKpaH,
TIPOEKTOP.

Hcnoab3yemoe nporpaMmmHuoe odecneuenne:MS
Windows (Microsoft Imagine Premium 3 year o
cyOnmmensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGoIHO pactipocTpansemoe [10).

HnTepner ¢ goctynom B JUOC.

654041, Kemeposckas obsacts - Kysbacc, T.
Hogoky3Herk, yi. Llnonkosckoro, a1.23

607 YueOHas aymuTopust AJIsi IPOBEICHUS:
- 3aHATHUH CEMHHAPCKOTO (TIPaKTUIECKOT0) THIIA;
- TPYIIOBBIX U MHANBUIYaJIbHBIX KOHCYJIbTAIIH.

Crnennaan3supoBaHHas (yueOHas) MedeJib: T0CKa
MEJIOBast, CTOJIBI, CTYJIBSL.

O0opynoBaHue Il IPe3eHTALMHT y4eOHOT0
MaTepuaJa: nepeHocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

HUcnonn3yemoe nporpaMmmMHoe odecnedenune: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmneHsnonHomy sorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pactpocrpansemoe I10), FoxitReader
(cBoboaHo pacmpoctpansiemoe I10), Firefox 14
(cBobomHO pacupoctpansemoe [10), SAunexc.bpaysep
(oteuecTBeHHOE CBOOOMHO pacmpocTpansemoe 110).

654079, Kemepogrckast 001acTh, T.
Hosoky3nenk, np-kt Mertamtypros, a. 19
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HUnTepHeT ¢ o6ecnieyenneM goctyna B JUOC.

716 YueOHas aymuTopus AJ1sI IPOBEICHUS:
- 3aHATUN CEMHHAPCKOTO (TIPaKTUYECKOI0) THIIA;
- TPYIIIOBBIX U HHAUBUIYAJIbHBIX KOHCYJIbTAIUH.

CrnennagnsupoBaHHas (yueOHas) MedeJib: 10CKa
MeloBas, Kadenpa, CToJbl, CTYJIIbs.

Oo0opynoBaHue /151 Npe3eHTANNU YU4eOHOro

MaTepHaJia: nepeHocHvle - HOyTOYyK, KpaH, MPOEKTOoP.

Hcnoan3yemoe mporpammHuoe odecriedenue: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnmnensnonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pacmpoctpansiemoe I10), FoxitReader
(cBoOOIHO pacnpoctpansiemoe I10), Firefox 14
(cBobOmHO pacupoctpansemoe 110),
SAnnekc.bpaysep(oreuecTBeHHOE CBOOOIHO
pacmpoctpansemoe [10).

HnTepHer ¢ o6ecneyenuemM gocryna B JUOC.

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

616 YueOHas aymuTopust AJ1st IPOBEICHUS:
- TPYMIOBBIX U MHIUBUIYaTbHBIX KOHCYJIBTALINI,
- TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOYHON aTTeCTALIUH.

Crnennaan3upoBaHHas (yyeOHas) MedeJib: T0CKa
MeJioBast, Kadezpa, CToibl, CTysbs. OfopyroBaHune
JUISl IPe3eHTAlHH Y4eOHOTr0 MaTepHuaa:
nepeHocHule - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnoab3yemoe nporpaMmmuoe odecnedenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnmmensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansiemoe I10), FoxitReader
(cBoboamo pacnpocrpansemoe I10), Firefox 14
(cBoOOIHO pacmpoctpansemoe [10),
Sanexc.bpaysep(oTeuecTBeHHOE CBOOOTHO
pacmpoctpansiemoe [10).

HNuTtepHer ¢ o0ecnieuenuem pocryna B JUOC.

654079, Kemepogrckast 001acTh, T.
Hosoky3nenk, np-kt Mertamtypros, a. 19

614 YueOHas ayAUTOpUS AJISl IPOBEICHUS:
- 3aHATHS JIEKIIUOHHOT'O THUIIA;
- 3aHATUN CEMHHAPCKOTO (TIPaKTUYECKOIr0) THIIA;

- FPYIIIOBBIX U UHAWBUYAJIbHBIX KOHcyHLTaHHﬁ.

654079, KemepoBckast o0macTs, T.
HoBoky3Helk, np-kT Metamtypros, a. 19
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CneuuagnzupoBannas (yueOHasi) medesib: 10CKa
MeJloBas, Kadeapa, CTOJIbL, CTYJIIbs.

OGopynoBanue 1Jis1 Ipe3eHTALNH Y4eOHOr 0
MaTepHaJla: nepeHocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnoan3yemoe mporpammHuoe odecnieuenue: MS
Windows (Microsoft Imagine Premium 3 year nio
cyonmutieH3noHHoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOOIHO pacnpoctpansiemoe [10), FoxitReader
(cBoGomno pactpocrpansemoe I10), Firefox 14
(cBoOoHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oTeuectBeHHOE cBOOOIHO pacnpocTpansemoe [10).

HHTepHeT ¢ 06ecnieuenueM gocryna B JUOC.

718 YueOHas aymuTopust s IPOBEICHMS: 654079, KemepoBckas 06macTs, T.

HoBoky3nenk, np-kt Mertamtypros, 1. 19
- 3aHATUI CEMHHAPCKOTO (ITPAKTUIECKOTO) THIIA;

- FPYIIOBBIX U UHAWBUYAJIbHBIX KOHcyHBTaL[I/Iﬁ.

Cnenuaaun3upoBanHas (yueOHasi) Mme0esib: T0CKa
MeJoBasi, Kadeapa, CTOIBI, CTYJIbSL.

Oo0opynoBaHue /151 MPe3eHTANNU YU4eOHOT0
MaTepHaJia: IepeHOCHOE - HOYTOYK, DKPaH, IIPOEKTOP.

Hcnoab3yemoe nporpaMmmuoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyOnmmensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pactpocrpansemoe I110), FoxitReader
(cBoboamo pacnpocrpansiemoe I10), Firefox 14
(cBoboHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oteuecTBeHHOE CBOOOHO pacmpoctpansemoe [10).

HnTepHeT ¢ o6ecnieyenneM goctyna 8 JUOC.

5.3 CoBpemeHnble  mnpogeccHOHAJbHbIE  0a3bl  JAHHBIX H

HH(POpPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBI.
Hepevens CIIB/l u UCC no nucumnmiinae

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

2.  Mathcad-cnpasounux no svicuiell Mamemamuxe -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. ZbMATH — mamemamuueckas 6aza 0annvix, oxeamwleauwas mamepuaisl ¢ Konya 19
sexa. zbMath cooepacum oxono 4 000 000 ooxymenmos, uz 6onee 3 000 sncypranos u

170 000 kHue no mamemamuxe, cmamucmuke, uHgoOpmamure, a makxice
Mawurocmpoenuio, gusuke, ecmecmeenuvim naykam u op. — https://zbmath.org/.
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6 Unble cBegeHust M (WJIH) MATEePHUAJIbI.
6.1.IIpumepHbIe TeMbI MUCBMEHHBIX Y4eOHBIX padoT

6.1.1. KoutpoabHasi pagora no teme « DyHKIHN»

1. Haiiti obnacte onpeaeneHust GyHKINH:

a) y=ﬁ—lg(5—x)+i;
X—2

0) y =arcsin x+3 .

2
2. Haiitu o6macts 3HaYeHUH QyHKIIHN:
a)y =Bcosg—4;

0) y= NA—x*+3

3. Haiitu QyHKIIMIO OOpaTHYIO JaHHOM U MOCTPOUTH 00a rpaduka B OJHON CUCTEME KOOPIUHAT:
y=2-3X

4. IToctpouTts rpaduku GHyHKIIHIA:

a) y=-X"—x+2;

6) y=—x"—|x|+2;

B) y:‘—x2 —|x|+2‘;

r)y= _|090,5|X|-

6.1.2. KontpoabHasi padora no teme «Ilpememn»

6) lim

Haitit npezensr; a) 1M m e B) T cos2x
4

x>2 x2 _3x+2°
. (x+lj3X
r) lim| —
x>o\ X+ 3

6.1.3. KoutpoJsbHast padota no teMe «HenpepbsIBHOCTH»

1 2 X2
UccnenoBats GyHKIIMM HA HENPEPHIBHOCTE: a) Y = 0)y=
by pep V=2, OV X X<2

3/2—x

. +27%
X“+5

B) Y=

6.1.4. KouTpoabHas padoTa mo teMe «uddepeHnuaibnoe HCHUCTIEHHE)

UccnenoBats Meronamu nuddepeHManibHOr0 HUCYUCIEHUs cleayomue (QyHKIUA H,
WCIIONIB3YS PE3YJIBTATHI UCCIICIOBAHMS, IOCTPOUTH UX TpaduKy.
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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.
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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|

30



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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