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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, 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
MaTeMaTHKH U HHHOPMATHKU




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
cxonsmuxcs paaoB. HeoOXoauMeblid mpu3HaK CXOJUMOCTH.
JlocTaTrouyHble MIPU3HAKU CXOJUMOCTHU PSAAOB C HONOKUTEIbHBIMU
YWIeHaMHU.

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

1.2 CremneHHbIe psbl 3. O0macTh CXOUMOCTH CTEIIEHHOTO psina. Teopema Abes.
Huddepennypopanue 1 HHTETPUPOBAHUE CTEIIEHHBIX PAAOB. Psn
Maknopena u pan Teinopa.

4. Paznoxxenne QyHKUUH B cTeneHHbIE psiabl. [IpuMeneHne psaoB B
PUOIMKEHHBIX BBIYUCICHUSX.

1.3 | Paaet @dypee 5. llepuoaunueckue Gpyukiuu. [leproauueckue npoueccsl.
Tpuronomerpuueckuii pax Oypoe. Paznoxkenue B psg Pypoe 2 7
niepuoanyeckux GyHkiui. Teopema Jupuxie.

6. Paznoxenue B psan @ypbe ueTHbIX QyHKIMA. Pasnoxenue B psn
®dypbe HeueTHBIX QyHKIMH. Paznoxenue B psn @ypee GpyHKIMIA
MIPOM3BOIBHOTO TIepuoa [IpecraBienne HemepruouIecKoi
¢yskunu psgom Oypee.

2 HNuTerpanbnoe

ucuucjeHue GyHkuun
MHOTI'HMX NepeMeHHbIX
2.1 | JlBoiiHble U TpOHHBIC 7. JIBOWHOI MHTETpaJl ¥ €ro CBOWCTBa. MI3MeHeHHne pe/esioB
WHTETpasIbl nHTerpupoBanus. CBe/leHHe JBOMHOTO HHTErpaia K MOBTOPHOMY.
3aMeHa epeMeHHbIX B IBOMHOM MHTerpasne. [lonspHas cucrema
KoopauHar. IIpunoxeHne JBOMHOro0 HHTErpaa.
8. Kybupyemsbie MHOKeCTBa U TpoiiHO# nHTerpai. Cdepudeckas u
LWIMHIpHYECKas cCUcTeMbl KoopauHaT. [Ipunoxxenue TpoiHOro
WHTeTpaa.
2.2 | KpuBonuneiinbie uaterpansl | 9. KpuBonuHEHHbIH HHTETpal nepBoro poja. Beruncienne Macchl

HEOAHOPOHOH nyru. KprBonuHeHbIi HHTErpai BTOPOro poaa.
®opmyna Octporpaackoro-I'puna. Ilpunoxenns KpUBOIUHEHHOTO
HHTETpajia BTOPOro poja.

Cooeporcanue npakmuieckux 3aHImull
1 Panni
1.1 | UccnenoBaune Ha 1. UccrnenoBanue psoB HA CXOAUMOCTD TIPH TTOMOIIIH

CXOAMMOCTH YHCIIOBBIX
psinoB

HE00XOMMOT0 MPU3HAKA CXOJUMOCTH ¥ MPU3HAKOB CPABHECHHUS.
2. UccnenoBanne paioB Ha CXOAUMOCTD ITPH ITOMOIIIH ITPHU3HAKOB
Kommu n Jlamambepa.

3. UccrnenoBanue Ha CXOAMMOCTh 3HAKOUEPEYIOIIUECS PSIOB.

4. Omnpenenenne aOCOMOTHON U YCIOBHOM CXOAMMOCTH
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HaumenoBanue pas3nacia,

CopaeprxaHue 3aHITHS

/o TEMBI JUCIUATLIHHBI
3HAKOIIEPEMEHHBIX PSJIOB.
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. [IpuMeHeHMe PSAAOB K TPUONMKEHHBIM BBIUHCICHISIM.
1.3 | Pasnoxenne Qynkumii B | 9. Pasnoxenue B pag @ypose 27 nepuoandeckux (yHKIHIA.
panst Oypoe Teopema Jlupuxie.
10. Pasznoxenue B psax Oypbe YeTHBIX QYHKITUH. Paznoxkenue B
psin @ypbe HeYeTHBIX QyHKIHH.
11.Paznoxxenue B psg Oypre QyHKIMN TPOU3BOIEHOTO MTEPHOAA
[Ipencrapnenne HeMEPUOIUIECKON QYHKITUHU panoM Dypre.
2 HNHTerpanabHoe
HCYHCIeHne PyHKIHI
MHOTHX NepeMeHHbIX
2.1 | Beluuciienue ABOMHBIX U 12. smeHeHue npeienoB uHTerpupoBanus. CBeJileHUE TBOMHOTO
TPOWHBIX MHTETPAJIOB WHTETpaJia K TOBTOPHOMY.
13. Brruncnenye JBOMHBIX HHTETPAJIOB 3aMEHOM MTePEeMEHHBIX.
14. IlpunoxxeHne ABOMHOTO MHTETpaa.
15. Beraucnenue TpoitHbIX uHTETpasioB. Chepruueckas u
LWIMHJpUYECKask CUCTEMbI KoopAauHaTt. [Ipunoxxenue TporHOro
WHTeTpaa.
2.2 | Boeluucnenue 16. BeruncieHre KPUBOJUHEHHBIX HHTETPAIOB [IEPBOIO POA.

KpHBOJIHHefIHBIX HUHTCTpaioB

Brruncnenne Maccol HeO}.IHOpO,Z[HOIZ Ayru. HpI/IJ'IO)KCHI/ISI
KpHBOHHHCﬁHOFO HUHTCIpajia BTOpOIro poaa.

HpOMe)KYTO‘lHaSI aTTCCTaAlluA-9K3AMEH

Cemectp 4
Cooeporcanue 1eKYyUOHHO20 Kypca
1 DYHKIUHM KOMIIJIEKCHOTO 1.0Onpenenenue ¢byHKUNN KOMILJICKCHOTO MIEPEMEHHOTO
nepeMeHHOro I'eomerpuueckoe  mzobpaxenne OKII. Ilpemen  pyHKIMH
KoMIuiekcHoro nepemenHoro. Henpepsisaocts OKII.
Ompenenenue Npou3BogHON. AHATUTHIHOCTE DKII.
2. Nurerpan ot OKII. [Ipumenenne naTerpanbHbix popmyn Komm
K BBIYHCIICHUIO HHTETPAJIOB.
2 DyHKINOHAJIbHbIE PSAbI 3.UucnoBble psabl ¢ KOMIDIGKCHBIMH — ujieHamu. CBoiicTBa
CXOASIIUXCA PSIOB.
CreneHHble KOMIUIEKCHBIE psibl. Teopema Aderns.
4. Pan Teiinopa. Teopema o pasnoxennn GyHKIH B psix Teitmopa.
3 Bobruernl u ux npumerHenue | 5. Hynu ananmutuueckodt ¢ynkuuu. M3omupoBaHHBIE 0COOBIE
Touku. [Ipr3Haku 0coOBIX TOYEK.
6. Beruer ananutudeckoi GyHKIUHN B 0000 TOUKE.
OcHoBHas TeopemMa O BbIYeTax. beckoHeyHo ymanéHHas ocobas
TOYKa.
4 OCHOBBI OTIEPANITOHHOT0 7. OrmepanmoHHOE UCYHCICHHE. HaxoxaeHue opuruHamza 0
HCYMCJIeHUS n3o0paxenuto. HaxoxeHne n3oopaxeHui.
8. Pemenue nunelHOro OUQQepeHINnaNTFHOr0 ypaBHEHUS! N-HOTO
MOPSIIKA C TOCTOSIHHBIMHU KO3 PHULIUCHTAMH.
Cooeporcanue npakmuiecKux 3aHsamul
1 DYHKIUN KOMILJIEKCHOTO ‘ 1. IuddepenmupoBanre GyHKINA KOMITICKCHOTO TIEPEMEHHOTO.
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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. ITonmpkuua, E.A. CO0pHUK 337249 10 BRICIIEH MaTeMaTHKe ¢ oOpasmamu pemrennii (MareMaTnaeckuit
aHanu3) [DNeKTpoHHBINH pecype] : yueOHo-meronndeckoe nocodue / E.A. [Tompkuna, H.C. Crakyn -
ONEeKTPOH.TEKCTOBBIE JIAH. - MockBa : MIITY, 2013. — 200 c. — Pexum pocrtyna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=240475

2. T'ypesnoBa, K.H. MaremaTtnueckuii aHanmu3 [DJeKTpOHHBIN pecypc| : y4eOH. mocodme / K.H.
I'ypesiroBa, Y.A. AnekceeBa, B.B. bospiiaoB - DieKkTpoH.TeKCTOBbIC JaH. — EkarepunOypr : U3na-
BO Ypanbckoro YHUBEPCUTETA, 2014. - 330 c. - Pexum JOCTYyIIa:

http://biblioclub.ru/index.php?page=book_view_red&book_id=275708
JonosiHuTENBbHAS y4eOHAS INTEpaTypa

1. ®uxrtenronsil, . M. OcHOBBI MaTemMaTH4ecKoro aHaiusza. B 2 1. [DnekTpoHHbIN pecypc] :
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 nuddepeHnnanisHOoro U MHTETpaJbHOrO UcUucieHus. B 2 1.
[Onextponnsrii pecypc] :  T.2: yueOnuk / I'M. ®uxreHronsll. — 9-¢ W31, CTEPEOTHN. -
OnekTpoH.TekcToBbie AaH. —  Cankr-IletepOypr : M3matenbctBO «Jlamb», 2008. — Pexum
nocryma: https://e.lanbook.com/reader/book/411

3. llepmues B.I'. MaTematnueckuii aHamu3 [DneKTpoHHBINA pecype]: YuebHoe mocobue / B.T.
[llepuineB. . - DnekTpoH.TekcToBbIe AaH. - MockBa: HUL[ UHD®PA-M, 2014. - 288 c. — Pexxum
noctyma: http://znanium.com/bookread2.php?book=342089
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4. llepmues B.I'. Marematndeckuil aHaim3 [DIEKTPOHHBIM pecypc|: COOpHUK 3amad ¢
peweHusiMu: YuebHoe mocobue / B.I'. IlepmnHeB. - DnekrpoH.TekcToBble AaH - M.: HUIL
NHOPA-M, 2013. - 164 c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=342088

5. Marematnueckuii ananu3. Teopust M IpakTUKa [ DIEKTPOHHBIN pecypc] : YueOHoe mocooue /
[Munaves B.C., - 3-e u3a. - DnekrpoH.TekcToBeie AaH - MockBa:HUL[ UHOPA-M, 2015. - 351
c. — Pexxum nocryna: http://znanium.com/bookread2.php?book=469727

6. MaremaTrdecKkuii aHajau3 B BOIIPOCAxX M 3a/auax [DIEKTPOHHBINA pecypc] : yueOHoe mocodue
/ B.®. byty3oB, H.U. Kpytuukas, [.H. Mensenes u np., 5-¢ u3fl. - JIEKTPOH.TEKCTOBBIE JIaH -
Mocksa: OUSMATIINT, 2002. - 480 C. — Pexum JOCTyTa:
http://znanium.com/bookread2.php?book=544581

7. JonromnoinoBa, A.®. PyKOBOJCTBO K PELICHHUIO 3a/1a4 110 MaTeMaTuiyeckoMy aHaiuzy. Y. 1 : B
2 4 [DnexkTpoHHBIA pecypc]: yuebHoe mocodbue / A.D. Jlomnromonosa, T.A. Konomsknas. -
OneKkTpoH.TeKcToBbIe naH - CraBpomnoib: CepBucmikona, 2012. — 168 c¢. - Pexxum pgocrymna:
http://znanium.com/catalog.php?bookinfo=514584

5.2 MarepuajibHo-TeXHHYECKOe W MNpPOrpaMMHoOe olecrnedyeHue

AUCIUIIJINHBI.
YueOHble 3aHATHS 0 AUCHUILIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'V:

615 Yuebnas aymuropus (MyJIbTUMETUHHAS) IS 654079, KemepoBckast 0071acTh, T.
MIPOBEJCHUS: Hosoxky3Henk, np-kt MeTtaynrypros, 1. 19

- 3aHATHH JIEKITHOHHOT'O THIIA.

CnenuagnzupoBannas (yueOHasi) me0esib: J10CKa
MeJoBasi, Kadeapa, CTOIBI, CTYJIbSL.

Oo0opynoBanue /151 Npe3eHTANNU Y4eOHOr0
MaTepuasa: cmayuoHapHoe - KOMITBIOTEp, SKpaH,
MPOEKTOP, aKyCTHUECKasi cucTeMa (KOJIOHKH).

Hcnosb3yemoe nporpammHoe odecnieuenue: Ubuntu
Linux(cBo6oxHo pacmpoctpansemoe I10), LibreOffice
(cBoboHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oreuectBeHHOE CBOOOIHO pacnpocTpansemoe [10).

HNuTtepHer ¢ o0ecnieuenuem pocryna B JUOC.

221 Kondepenu-3aa. YueOHast ay tuTopust JUIs 654041, Kemeposckas obaacts - Kyzbacc, T.
MIPOBEICHUS: Hogsoxky3nerik, yi. [{nonkoBckoro, 1.23

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

CnenuagnzupoBannas (yueOHasi) mebesib: J10CKa
MEJIOBAasi, CTOJIBI, CTYJIbSI.

Oo0opynoBaHue /151 NPe3eHTANNU Y4eOHOr0
MaTepuaJa; CHCTEMHBIN 070K, MOHUTOPHI (10 mT.),
MUKIIIEP-YCHUIINTEIh, SKPaH HACTCHHBIN C
AIIEKTPOIIPUBOJIOM, TIPOEKTOP, MUKPOQOHBI (2 mIT.),
MUKpO(OHHBIN ycunurTens (3 mr.).
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HUcnonb3yemoe mporpammuoe odecnedenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyommueH3noHHOMY goroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboxHO
pacnpoctpansiemoe [10).

Hurtepuer ¢ noctynom B JUOC.

229 a YueOHast ayIuTOPHsI IS TPOBEIICHHMS:
- 3aHATHUS JEKIIMOHHOTO THIIA;
- 3aHATUH CEMHHAPCKOT0 (TIPAaKTUIECKOT0) THTIA.

Cnenuaau3upoBanHas (yueOHasi) Me0esib: TOCKa
MeJIOBasi, MapThI.

O0opynoBaHue: MUKIIEP-YCHIINTENb, CACTEMHBIN
0JIOK, 9KpaH HACTEHHBIN C SIEKTPOIPUBOIOM,
IPOEKTOP, AKYCTHYECKAsl CUCTEMA.

HUcnoab3yemoe nporpaMMHoe odecneveHme:
MSWindows (MicrosoftimaginePremium 3 year o
cyonmutieH3noHHoMy oroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacnpoctpansemoe [10).

HutepHet ¢ goctynom B JUOC.

654041, Kemeposckas obmacts - Kyzbacc, T.
Hogsoxky3nerik, yiu. L{nonkoBckoro, 1.23

605 YueOHast ayauTopus AJ1s IPOBEACHUS:

- 3aHATHI CEMHUHAPCKOTO (IIPAKTHYECKOT0) THIIA;

- TPYTIOBBIX ¥ WHAWBUAYATLHBIX KOHCYJIbTAIUI;

- TEKYIIETO KOHTPOJISA M MTPOMEKYTOYHOMN aTTeCTaINH.

Cnenuaaun3upoBanHas (yueOHasi) Medesib: J10CKa
MeJoBasi, Kadepa, CTOJIbI, CTYJIbSL.

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

Hcnoab3zyemoe nporpaMmmMHoe o6ecieuenne: 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 pactpocrpansemoe I10), Firefox 14
(cBoboano pacnpoctpansiemoe [10), SAnaexc.bpayszep
(oreuecTBeHHOE CBOOOIHO pacmnpocTpansemoe [10).

HUHTepHeT ¢ o6ecnieyenueM gocryna B JUOC.

654079, KemepoBckast 0071acTh, T.
Hosoxky3Huenk, np-kt Metammypros, 1. 19
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606 YueOHas ayaAuTOpHs AJsl 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, MPOEKTOpP.

Hcnoab3yemoe nporpaMmmHoe odecniedenue: M
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
(cBoOoHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oteuecTBeHHOE CBOOOMHO pacmpoctpansemoe 110).

HUHTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

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

333 YueOHas ayuTopus JJIsl TPOBEICHUS
- 3aHATUH CEMHUHAPCKOTO (ITPAKTUIECKOTO) THIIA;
- TPYMIOBBIX ¥ HHAWBUIYaTbHBIX KOHCYIbTAIHA.

Crnenmnaan3upoBaHHas (yueOHas) MedeJib: T0CKa
MEJIOBast, CTOJIBI, CTYJIBSL.

O0opynoBaHue: neperocHoe - HOyTOYK, 9KpaH,
HPOEKTOP.

HUcnonn3yemoe mporpaMmmHoe odecredenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyonmnensnonHomy sorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobomHO pactpocTpansemoe 110).

HNutepuer ¢ nocrynom B JUOC.

654041, Kemeposckas obmacts - Kyzbacc, T.
Hogoxky3uenk, yiu. Llnonkosckoro, .23

607 YueOHnast ayuTopus A1 IPOBEICHUS:
- 3aHATUH CeMHHAPCKOTo (PaKTUYECKOIr0) THUIIA;
- TPYIIOBBIX ¥ WHIUBUIYaIbHBIX KOHCYIbTAIHH.

CnenuagnzupoBannas (yueOHasi) me0esib: J0CKa
MEJIOBasi, CTOJIBI, CTYJIbSI.

O0opynoBaHue Il IPe3eHTANMHA y4eOHOT 0
MaTepHualia: nepeHocHoe - HOyTOYK, IKpaH, IIPOEKTOP.

Hcnonb3yemoe nporpaMmMHoe odecnedenue: MS
Windows (Microsoft Imagine Premium 3 year o

654079, KemepoBckast 0011acTs, T.
HoBoky3Heuk, np-xkt Metaiypros, 1. 19
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cyOnunensnoHHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOoaHO pacnpoctpansemoe [10), FoxitReader
(cBoboamo pactpocrpansemoe I10), Firefox 14
(cBoboano pacnpoctpansiemoe [10), SAnaexc.bpayszep
(oreuecTBeHHOE CBOOOIHO pacmpocTpansemoe [10).

HHTepHeT ¢ o6ecnieuenueM gocryna B JUOC.

716 YueOHasi ayAMTOpHUS AJIs TIPOBEICHUS:
- 3aHATUH CEeMHUHAPCKOTO (ITPAKTUIECKOTO) THIIA;
- [PYNIOBBIX ¥ HHIUBUIYAIBHBIX KOHCYJIBTAIUH.

Cnenuaan3upoBanHas (yueOHasi) Me0esib: JTOCKa
MeJoBasi, Kadeapa, CTOIBI, CTYJIbSL.

O6opynoBaHue /151 MPe3eHTANNU YU4eOHOT0
MaTepHuaJia: nepeHoCHvle - HOyTOYK, 3KpaH, MPOEKTOpP.

Hcnoab3yemoe nporpaMmuoe odecneyenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnuuensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboamo pacmpocrpansemoe I10), FoxitReader
(cBoboamo pactpoctpansemoe I10), Firefox 14
(cBobOIHO pacupocTpansemoe 110),
Sanexc.bpaysep(oTeuecTBeHHOE CBOOOTHO
pacnpoctpansemoe [10).

Hnurepuer ¢ odecneuenuem gocryna 8 JUOC.

654079, KemepoBckast 0071acTh, T.
Hogoky3nenk, np-kt Mertamtypros, a. 19

616 YueOHas ayauTopus AJsl IPOBEICHUS:
- PYNIOBBIX U HHIUBUAYAIBHBIX KOHCYJIBTAIIU;
- TEKYIIIEro KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTAIUH.

Cnenuaaun3upoBanHas (yueoHasi) Medesib: T0CKa
MeJoBasi, kadeapa, CToibl, CTynbs. Q0opyaoBaHue
AJIs1 MIPe3eHTAUMU Y4eOHOro MaTepuaJia:
nepeHocHvle - HOyTOYK, 3KpaH, IPOEKTOP.

Hcnoab3yemoe nporpaMmMHuoe obecnieuenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnunensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOoaHO pacnpoctpansiemoe I10), FoxitReader
(cBoOoaHO pacnpoctpansemoe [10), Firefox 14
(cBobomHO pactpoctpansemoe [10),
Annexc.bpaysep(oredecTBeHHOE CBOOOTHO
pacmpoctpansemoe [10).

HUnTepHeT ¢ o6ecieyenneM goctyna B JUOC.

654079, KemepoBckast 00acTs, T.
Hogoky3Hnenk, np-kt Mertamtypros, a. 19
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614 YueOHas ayaAuTOpUS AJIS IPOBEICHUS: 654079, KemepoBckast o0macTs, T.

Hogoky3nenk, np-kt Mertamrtypros, a. 19
- 3aHATHA JIEKIUOHHOTO THIIA;

- 3aHATUH CEMHHAPCKOTO (TIPaKTUYECKOI0) THUIIA;
- TPYIIIOBBIX U HHAUBUIYAJIbHBIX KOHCYJIbTAIUH.

CrnennagnsupoBaHHas (yueOHas) MedeJib: 10CKa
MeJloBas, Kadeapa, CTOJIbL, CTYJIIbsI.

Oo0opynoBaHue Uil IPe3eHTALMH Y4eOHOTO0
MaTepHualia: nepeHocHoe - HOyTOYK, IKpaH, IIPOEKTOP.

Hcnoan3yemoe mporpammHuoe odecriedenue: MS
Windows (Microsoft Imagine Premium 3 year nio
cyOnmnensnonHomy norosopy 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.

718 YuebHas aymuTopus IS IPOBEICHHMS: 654079, KemepoBckast 001acTh, T.

HoBoky3nenk, np-kt Mertamtypros, a. 19
- 3aHSATHHA CEMUHAPCKOTO (MIPAKTUYECKOT0) THIIA;

- FPYIIOBBIX U UHAWBUYAJIbHBIX KOHCynBTaL[HfI.

Cnenuaaun3upoBanHas (yueoHasi) Medesib: T0CKa
MeJoBasi, kadepa, CTOJbI, CTYJIbSL.

OGopynoBanue 1Jis1 Ipe3eHTALNU Y4eOHOro
MaTepuaJia: epeHOCHOe - HOYTOYK, 3KpaH, IPOEKTOpP.

Hcnoab3yemoe nporpaMmmuoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyOnmmensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansiemoe I10), FoxitReader
(cBoboamo pacnpocrpansiemoe I10), Firefox 14
(cBoOoHO pacnpoctpansemoe [10), Aunekc.bpaysep
(oteuecTBeHHOE CBOOOHO pacnpoctpansemoe [10).

HnTepHeT ¢ o6ecnieyenneM goctyna 8 JUOC.

5.3  CoBpemeHHble  TnipodeccHOHAIbHbIE  0a3bl  JaHHBIX U

I/IH(l)OpMalII/IOHH])Ie ClIpaBOYHbLIC CUCTEMBI.
epevens CIIB/l u UCC no nucumnmiinae

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

2.  Mathcad-cnpasounux no svicutell Mamemamuxe -
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6 Unble cBegeHusi M (WJIM) MaTePUAJIbI.
6.1.IlpuMepHbIe TEMBbI MUCbMEHHBIX YU4eOHBIX padoT

6.1.1. KoutpoabHasi padora no reme « DyHKuum»

1. Haiit o6stacth onpenenenus QyHKIUU:

a) y=\/§—lg(5—x)+i;
X—2

6) y =arcsin x+3 .
2
2. HaiiTu obmnacte 3HaueHUHN QyHKIMU:
X
a)y =ScosE—4;

6) y=a-x>+3

3. Haiitu pyHkIuio o6paTHyI0 JaHHOM M MOCTPOUTH 00a rpaduka B OTHOW CHCTEME KOOPIUHAT:
y=2-3X

4. IToctpouTts rpaduku GyHKIIHIA:

a) y=-x>-Xx+2;

6) y=-x"—|x+2;

B) y:‘—x2 —|x|+2‘;

r)y =—|Ogo’5|X|.

6.1.2. KontpoabHasi padora no teme «Ilpemesn»

X —2 3 . SinXx—cos X
Haiitu npenensl: a) lim ; 6) lim u B) lim :
’ X—2 X2 —3x+2° x»o 1—3x° x—>% COS 2X '
3
(x+1)”
n lim| 2=
x>o\ X+ 3

6.1.3. KoutpoJsbHast padota no teMe «HenpepbsIBHOCTH

1 2 x>2
UccnenoBath GhyHKIIMHM Ha HETIPEPBHIBHOCTD: a) Y = NER 0)y= {i X, X <2
B) y:3 2= X +27
x> +5

6.1.4. Kontpoasnas padora no teme «/AuddepennuanpHoe nucaucjienne)
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UccrnenoBath MeTomaMu TudQepeHInaIbHOr0 HUCUYHUCICHUS Clenyromue (yHKIUA |,
UCTIONB3YS PE3yNIbTAaThl UCCIIEOBAHHMS, IIOCTPOUTH MX TPAPUKH.

X2 —2X+2 _y2
1) y=——7—, 2)y=92X X
Xx-1

6.1.5. KontpoabHasi padora no teme «HeonpeneneHHblii HHTErpamn

Haiitn unTerpanisi:

) _ (arccosx)® -1 . . X+2 .
1) | (2—4x)sin2xdx; 2) | ———=——dXx; 3) | ———dx;
)j( ) )I NG )Jx +X+3
2_ —
4) _[ 2x"—3x 1 5) Isin3xcos2 XX ; G)IX +ox- 3

(x=4)(x-=3)x
6.1.6. UnauBuayadbHOe 3a71aHue M0 TeMe «OnpenesieHHbI HHTErPan»

BreauciuTh:

I 2. I e V¥dx.
\/_ +1 0
Hatitu momanas Gurypbl, OrpaHH4eHHON JTHHUSMU:
2 1.
3. y=x"+41, y=—x°, y=5.
2
Haiiti 00bemM Tena, MoydeHHOTO NP BpalleHuu GUTYpbl, OTPaHUICHHOHN JINHUSMU:

4. x=y%, x=1, y=0.(0X, OY).

6.1.7. Tect mo pazgenam: «BBenenne B ananu3s», «AudpdepenuuanbHoe ncunciaeHne»,
«AHTErpaibHOE HCYHCTIEHHE

BBeaenue B anamns

1. Obracmoio onpedenenust pynxyuu Y =1In(9 —X) + X +5 sewsemcs npomescymok:

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

2. Bnuwume 6 ymeepocoenue nedocmarowjue cioea:
[Tepemennas BenuunHa «(X) Ha3bIBACTCS , €CIIM €€ IIpeiesl paBeH

0.

3. Bnuwume 6 ymeepcoenue nedocmaroujee clogo.
Ecnu urcnoBas mocienoBaTeIbHOCTh MOHOTOHHA M OTPAaHUYEHA, TO OHA
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4. Bnuwume 6 ymeepicoenue Hedocmarouue ciosa.:

; 1
lim\u+= | =e nasvisaemes ,a
X—00 X

. Sinx
lim——=1 nasvisaemcs

+—0 X

5.  Kakoe u3 svipasicenuii He s6151€Mcsi HeONPEOeleHHOCIbIO?

R

6. ; 3x°+2x°-4X paegen.
lim 4X3_2

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

1
7. Qynkyus Y = Px umeem ¢ mouxe X=0 :

1) yctparumslii pa3psiB; 2) paspsiB | poaa; 3) pa3psis |l pona; 4) He umeet pa3psiBa.

2
8. @Qynxyus y = 1X— HenpepvleHa Ha OompesKe:

1 [£30]:2) [-13]: 3) [0:2] 4) B@

9. Bnuwume 6 ymaepocoerue Hedocmarouue closa:

Eciu | f (X) = 00, TO IpsiMast X=a Ha3bIBAETCS
| p
X—a

10. Bnuwume 6 ymeepoicoenue Hedocmaroujue ciosa:

Ecmu cymectsytor peziensl K = |im ) u b=|im(f(x)—kx), o rpapux
X

X—»00 X—0

dynkiun y=f(x) umeer

11. Kaxou u3 epaghuxose gpynxyuu He umeem acumnmom?

1

1 !
Dy=":2y=—71:9y=x -3x:4) y=g*.

JAudppepenuuaibHoe HCUUCTICHUE

1
12. 3nauenue npouseoonoii gyuxyuu Y = @x 6 mouxe X=1 pagno
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1)e;2)-e 3)2;4)-+ .
a a

13.  Vpasunenue nopmanu x epaguxy gynxyuu 'y = X* 6 mouxe X=1 umeem 6uo:
1 3 1 3 1 3 1 3
) y=—X+—-;2) y=—-X+—;3) Yy=—X——;4) y=——X——.
) Y=oX+252) Y=o X+ 058 y=oXmi4) y=—ox—o

2

14. Dyukyus y = yovisaem Ha NPOMeNCYmKe:

1) (-3-2);2) (-1,0); 3) (o;%j -4y (2;3).

2

15. @yuxyusay = umeem MAKCUMYM 8 moUKe:

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

16. Haubonvwee 3snauenue pynkyuu Y =€ " na ompeske [0;1] PABHO:

L34t
a a

17. Bnuwume 6 ymegepaicoenue Hedocmarouwee cilogo:
Ecnu ¢pyHKIMS B TOUKE X, MMEET KOHEUHYIO IIPOU3BOIHYIO, TO OHA HAa3bIBACTCS

B OTOU TOYKE.

18. Vcmanosume npasuibhyio nocied08amenbHOCHb HAXOHCOEHUsE NPOU3BOOHOU (PYHKYUU.
e HaliTu npupaiieHue GQyHKIuu Ay ;

y Ay .
*  HaifTi oTHOWeHKE
X

e 1atb X mpupamieHue AX ;
Ay

e HaliTu Mpejesl OTHOIICHUS ™ npu AX — 0.
X

19. Brnuwume 6 ymeepoicoenue nedocmaioujee ciogo.

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

20. Bnuwume 6 ymeepaicoeHue neoocmarouue ciosa.
I'maBHas yacth mpupanieHust QyHKIUY, TUHEHHAs OTHOCUTENFHO AX Ha3bIBaeTCs

byHKIMN.

21. Bnuwume 6 ymeepoicOeHue Hedocmaroujue cioéd:
Ecnu B Touke X, , NpuHaIexkaleil 00JacTu onpeneneHus GyHKINU, BTopas

MIPOU3BOAHAs MCHACT 3HAK, TO X, SBJIACTCS

HNuTerpajibHoe ucymucjieHue

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. J%,

Omeemur: 1 ;2 53

a) arctgx +C;
6) In|x+C;

B) tgx +C.

paeen.

N

o1
- )
|Q_

>

DL; 2)e; 3)-L; 4)%

26. Ycmanosume coomeemcemeus u enuuiume Oykgy paoom ¢ yugpou:

1. momanp MiI0cKon QUrypsl;

2. IJIMHA TYTH KPUBOMH;

3. 00beM Tena BpalleHus;

4. niouiaab MOBEPXHOCTU

BpaIlEeHNS;

a) ﬂiyzdx;
b
6) jf(x)dx;
b
B) [V1+(y)dx;
r) 27ziy-,/1+(y')2dx.

217. Bnuwume 6 ymesepoicoenue neoocmaroujee cnogo:

OHpC,[[GHCHHLIﬁ HUHTCIpal C OCCKOHEYHBIMHU npeaciiaMu UHTCTPUPOBAHNA HA3BIBACTCA

6.1.8. KontposabHasi padoTa 1o teme « IkcTpeMyM (GyHKIMHU ABYX MepeMeHHbIX)
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Keiic-3aganmue:

B mporiecce mpou3BoacTBa MCMONB3YIOTCS JIBa BUaAA pecypcos: kanutan K u tpyn L.
0.3 70.3
®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 3Ha4YeHNH HcKoMoi GyHKmu Y = f (X) mpu nmatu

3HAYEHUSIX apTyMEHTA, KOTOPBIE 3alUCaHbl B Tabimile. METOIOM HAMMEHBIINX KBAIPATOB HANTH
dynkmmo y = f(X) BBHZE Yy=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:

212
= Inn . 2f3n-1Y" -
2§ ) z[ j GO0 $ e L o) S 4 a),
r1z::1n\/n3+1 pmAn+1 aint3" Z—:11 cos— ”zl
n

2. Haiitu 06J‘IaCTI> CXOIMMOCTH ()YHKIHMOHAIBHOTO PAJA.
n

:MS

X-H’]

i x? "sin(x+7zn)

Zw: x3)

pr) n+1

6.1.11. KontpoabHasi padora no temMe «Psaab1 Ddypbe»
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1. Pasnoxuts ¢ynxumo T (X) u ykasars nmpomexyrkn, rae cymma psga ®ypbe pasua (yHKIHH
4,xe |0z | Xy =—7m,% =0,
f (X) W Haiiti cymmy psiza B Toukax X . f(X) = [ ] ° !
0,xe [— 7r;0), X, =7

2. Pasznoxuth B WHTEpBaje (O, TE) B pan Dypbe a) mo kocuHycam, O)O CHHycam (DYHKIIWU:
f(X) =x; f(X)=7m—-x;

3. Paznoxuts B psag Oypre a) Mo cuHycaM, 0) 1Mo KOCHHycaM s f (X) , OIIPEAEIICHHON Ha (0;27'5)
f(x)=x*, f(x)=x°

4. Haiiti unterpan @ypbe QyHKIMHA TPOJODKUB €€ HEUECTHBIM 00pa3oM Ha HHTEpBal (—00;0) , €CIn

e[

6.1.12. KontpoabHasi padoTa no teMe «/[BoiiHble, TPOiiHbIE HHTETPATbDY

1 V1-x?

1. I3MeHuTh MOPSI0K HHTETPUPOBAHUS J dx f f(x,y)dy
-1 0

2. BBIucIuTh HHTETpA ﬂ (3x” —2xy + y)dxdy , ecim 061aCTh HHTEIPUPOBAHHS A OrpaHHYCHA
A

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

3. BBIUUCIUTD JBOWHOM MHTETPa, UCHOIb3YS MOJISAPHBIE KOOPIUHATHI

”cim’y Dot =2x+y* =0, 2 -dx+y' =0, y:i, y =43

5 3

1 x Xy
4. BIMUCIUTH TPOMHOM UHTErpa j dX_[ dy ,[ (X +ty+ Z)dZ
-1 0 O
5. Bpbmuucauth 00beM Tena, 3aJaHHOTO HEPaBEHCTBAMU X+y+z<a, 3x+y=a,

3Xx+2y<2a,y>0,z>0,

6.1.13. KontpoabHasi padoTta no teMe «KpuBosinHeiiHbIe HHTErpajabDy

2 2 2 >
1. BemucnuTh UHTETpal I(x +y 4z )ds TO ONHOMY BHUTKY BHHTOBOH JIMHUH
AB
x=cost, y=sint; z=t;, 0<t<2m

> u 2 )
2. BblYMCINTG KPUBOJMHEHHBIN WHTErpall J x’ydx+x’dy. L — KOHTYp, OrpaHHYEHHBIH
L

2 2
napabonamu y~ =x; x~ = y.HanpaBienue 06xoa KOHTypa MOJOKHUTEIHHOE.

3. BblUMCINATH KPHUBONMHEHHBIH HWHTErpal BTOPOTO THUIIA J'ydx+ xdy , rie L — uyerBepTh
L
. V2
okpyxHoctn X=Rcost, y=Rsint or 1 =0nuty = >

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.

722 +3 z-1

(22 +22+2Xz—1)2 ' R@)= (8 +1)

3. IIpoBeputb, uTo GyHKIMS | = 1 In(x2 + yz) SIBJISICTCS] TApMOHHYECKOIA.
2

2. Haiiti ocobble TOUKH GYHKIMIA: § (7) =

4.  Haittu amanutuueckyro dymkmuio f(Z)=U+ 1V no sagamuoii neficTBUTENnbHOM YacTH

u(x,y) = x> —3xy? + 2y

6.1.15. Kontpoabnas padora no teme «Psax Jlopana»

1. Paznoxuts B psjg Jlopana:

1 . 1
(@) z2(z+1) <M< fe z3+zH

1
1-sinx

2. HaiiTi ocoOble TOUKH (QYHKIMH U ONPEACTIUTh UX XapaKTep

6.1.16. KontpoabHasi padoTa no teMe ««Bbruers»

1. BEIYMCIUTD BBIYETHI BO BCEX KOHEYHBIX OCOOBIX TOUKAX (I)yHKI_II/II/II

f(z)ztg—z

T
72—z
4

2. BBIUUCIUTB BBIYETHI BO BCEX U30JIMPOBAHHBIX OCOOBIX TOUKAX, BKIHOYas OECKOHEUHO
yAAJIEHHYIO TOUKY, U (QyHKIMHU:

1
z+72
z

f(z)=¢e

3. BelynciauTh HWHTCIpaJIbl C TIOMOIIBIO BEIUCTOB!:

§ sin z dz dz
Zzl(z _7“')3 e +h2
4

6.1.17. KonTpoabHas padora no teMe «OnepamuoHHOe UCUHMCIEHHE)

1. TIpoBepuTh, KaKue U3 YKa3aHHBIX (PYHKIUH SABISIOTCS (PyHKIMSIMH-OpUTHHAIAMU:

f(t)=b'n(t), b>0, b=l.
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f(t) =e" n(v),

2. Haiitu nzobpaxenue (yHKIMN, UCTIONB3Ysl CBOMCTBA JTMHEWHOCTH, MOAOOHS, CMEIICHUS U

3ala3/IbIBaHHA:

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-h),

3. Haiitu n3obpakenue GyHKINHU, 3aJaHHON TpadudecKu:

i

6.2. IlpumepHble BoONmpochbl W 3aJaHuMsA / 3aJa4u JIsl NPOMEKYTOYHOI

aTTecTaluu

Ta6auna 12 - IlpumepHble TeopeTHYecKHe BONPOCHI U NMPAKTHYECKUe 3aJaHUA K
IK3aMeHY/3a4eTy ¢ OLleHKOM

Cemecmp 1

Pa3nensl 1 TeMbl

IIpumepnsie
TEOPETHUYECKUE BONIPOCEHI

[IpumepHBIe pakTHYECKHUE 3alaHuUs

1. BBeaenue B aHAJIU3

1.1. Oynknus

1. Onpenenenue
(hyHKIIHH, CrIOCOOBI
3aJIaHusl, CBOMCTBA
(hyHKIHA.

2. OcHOBHBIE
3JIeMeHTapHbIe GYHKLUH,
UX CBOMCTBA U rpaduKy.

1. Haiitu oGmacts onpenencHus QyHKITHH:

f(x)=v4—x> +; ;
Ig(1-x)
2 —_—
f)=—X -1
arcsin(x —1)
2. Haiitu obnacth 3HaueHuid QyHKIUI:
1

y - XZ

y=~/2Xx+1
3. Tloctpouth rpaduku GpyHKIHA:

oL
X2

y=~/2x+1
y =+9-x?

1.2. Ilpenen uncioBoit
[IOCJIEI0BATEILHOCTH

3. UYwucnonas
MOCJIeJ0BaTENLHOCTD U €€
Tpeiet.

4. TlpuzHak
CYIIECTBOBAHMS TpeJierna
MOCJIe0BaTEILHOCTH.

4. IlycTb mocienoBaTenbHOCTh {Xn} CXOAUTCS.

SIBnseTcst MM CXOAAMIEHCS TOCIEI0BATEILHOCTD
{Kns1— Xn}?

5. BprawucnuTh npener:

1.3. IIpenen pyHKIMH

5. Ilpenen dbyHKIMH.

6. Haiitu npepensl:
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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.

G e |
lim —————
¥=0 5y® — X" +4x+3
. tgS5x
x=0g8in 7x

3x2
Hm(1+i%j
X—>0 X
I_m\/1+x—\/l—x
I _—

x—0 X

1.4. HenpepbIBHOCTH
hyHKIIH

9. HenpepbIBHOCTB
(hyHKIINY B TOUKE U HA
MHOECTBE.

10. Touku pa3pbiBa
GyHKIUH.

11. Omepanuu Hax
HETPEPhIBHBIMU
GbyHKIMAMH.

12. CpoticTBa QYyHKITHH,
HETPEPBIBHBIX HA
oTpe3Ke.

7. HccaenoBaTh pyHKIMH Ha HEMPEPHIBHOCTS!

x+4, x<-1
f(x)=4x>+2, —-1<x<1
2x, x>1

8. oomnpexaenuts crnenyromye GyHKIHU 10
HENPEpBIBHOM B 3aJaHHON TOUKE:
2
X" +x-12
fX)==—=—"F=—=
NX—=2—~4-X
9. MHccrenoBaTh Ha HEMIPEPHIBHOCTH (YHKIUIO U
OIPEAEIUTH TUI TOYEK pa3pbIBa, €CIM OHU €CTh
V2-x ., 1
Y= 42Ny =
X“+5 X° —3x+2

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

2. InddepenuuanbHoe nucunciaenne GyHKIUUH 0THOI nepeMeHHOH

2.1. [lpousBoaHas

13. Onpenenenue
IIPOU3BOJIHOM B TOUKE.
I'eoMeTrpuueckuii cMbICT
IIPOU3BOJIHOM.

14. HenpepsiBHOCTB

Qg epeHIpyeMoit
GyHKIUH.

15. TIpousBoaHast CyMMBI,
IIPOU3BEACHNUS, YACTHOTO
IBYX QYHKIIUA.

16. IlpousBoaHast
CJIO)KHOU (DYyHKITHH,
HESIBHOW (pYHKIHH,
CTEINEeHHO-TI0KA3aTeIbHON
GyHKIUH.

_ 2 _
10. B kaxoii Touke napa0osl y =X —2x+5

HY>KHO ITPOBECTH KacaTeJIbHYI0, 9TO0BI OHa ObIIa
MEPIEHIUKYISIpHA OHCCEKTPUCE IEPBOTO
KOOPIMHATHOI'O YTJIa.

10. Haiitu nponsBoiHbIC BYHKITUH:

y =32 %

X
=tg°=;
y=49 5
y:25inx.\/m
y = (sin x)”

x®-cosy+y?-cosx=0

2.2. Tpunoxxenus
IIPOU3BOIHOM

17. Teopema depma u
TeopeMa Posns.

18. Teopema Jlarpamxa.
19. IlpaBuno Jlonuras.
20. IIpu3Haku
BO3pACTaHUS M yOBIBAHU
($yHKIUH.

21. DkcrpemMyM QyHKITUH.
Heobxonnmoe ycioBue,
JOCTaTOYHBIE YCIOBHS
JKCTpeMyMa (DYHKIIHH.

11. llpumennma sm Teopema Potst Kk pyHKIHN
y=1-3/x* Ha orpesxe [-1;1].
12. Haiitu nipesens mmo npaswity Jlomuras:
2
. —1+In
lim >— 1% ;

x—1 ex —e

(SRR

. xe
lim ;
oo x4 et

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

¢dbynakmun. O6rias cxema
uccliieIoBaHus (QyHKIUH.

23. Acumnrotsl Tpaduka

IKCTpeMyMa (YHKIHH:
y= =
1-x*"
X>—2X+2
x-1
12. HccnenoBaTh Ha BBITYKIOCTh, BOTHYTOCTh H
HalTH TOUKK nepernda GyHKIUH:

— X .
=i
X*—2X+2
x-1
13. HccnenoBark MeTogamu qudGhepeHIIUaIbHOTO

HUCYHUCIICHUA CICAYIOINC (bYHKLII/II/I U, UCIIOJIb3YyA

Pe3yNIbTaThl UCCIIETOBAHMS, TIOCTPOUTH MX TpapuKy]
1

y el

2.3. uddepenunan

24. Tnddepennuan

13.

Brrunciauts HpI/I6JII/DKeHHO npu noMoIu

bynxmn GynKum. nubdepenumana /25,01
25. IIpumeHenue 14. Haii ]
Y — . Hai#itn muddepennman Gyakmmm:
TIPUOTMKEHHBIM
BBIYHCIICHUSIM. y= Ux®-x3;
X
5
y=19" -
5
IIpomesxxyTouHas
aTTECTALUS - IK3AMEH
Cemecmp 2
Paszneinbl u TeMbl [Ipumepnsle IIpumepHBIe TpaKTUUYECKUE 3aJaHUs

TCOPETUICCKUEC BOIIPOCHI

1. UHTerpajibHOE HCYH

cjieHre PyHKUMHU OJHOM NepeMeHHO

1.1. HeompeneneHHBbIH
HHTETpal

1. TlepBooOpa3Has
dbyHKINN 1
HEOIPEACIICHHBIN
nHTerpai. CBoicTBa
HEONPE/IECIEHHOTO
WHTErpaa.
HenocpencrsenHoe
WHTETPUPOBAHHE.

2. Merox 3aMeHBI
[IEPEMEHHON,
WHTErPUPOBAHKE 110
YaCTSIM.

3. HHrerpupoBanue
paMoOHATBEHBIX JpoOei.
4. WuterpupoBanue
TPUTOHOMETPHUIECKUX
hyHKINH.
Wnterpuposanue
HppaLUOHAIBHBIX
(YHKIHIA.

1. Haiitu unTeTpaNBI:

X3 +2x = 3Jx
X3,

W
I 1-cosx
(x —sin x)?
I(3x +4)e*dx
,[ 2x* -3x -1
(x=4)(x—3)x

j cos® xdx

dx

X+2

Z—dx
X°+X+3

jsin ® xcos? xdx

J

X+1

——dx
VX2 +4x+5
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1.2. OnpeneneHHBIH
UHTETpal

5. OmpeneneHHbIN
WHTETpaJ, ero
FEOMETPUYECKHIA CMBICIL.
CBolicTBa ONpeAeIEHHOrO
MHTErpaja.

6. ®dopmyna HetoToHa-
JleitOnuma. Teopema o
CpemHeEM.

7. 3amMeHa IepeMeHHOH U
WHTETPHUPOBAHUE TI0
4acTsAM B ONPEACICHHOM
HWHTETpae.

8. HecobcTBennnie
HHTETPAJIbI.

2. BBIUUCIHUTD:

0 —0
ln x ©odx
!:FdX; !31—x

1.3. [Ipunoxenus
OTIPEICIIEHHOTO
HHTErpajia

9. IInomaznp miockoi
¢burypsr.

10. [nuna xyru KpUBOH.
11. O6wem Tena
Bpauienus. [Lnomans
MOBEPXHOCTH BPAICHUSI.

3. Haiitu momans QGUIypsl, OrpaHHYEHHOMN

JTUHVSIMH:
1
y=x?+1, y:zxz, y=5.
4. Haiitu JUIMHY TyTH KPUBOIL:
y= 2\/;, ot x=0 10 x=1;

5. Haiitu 00beM Tena, MONYYEHHOTO TIPU
BpalIeHU! QUTyphl, OTPAHUUYEHHOHN JINHUSMU:

x=y? x=1, y=0.(0X, OY).

" Haiitu mmomaabs NOBEPXHOCTH BPALLICHUS:

9y = x(3—x)?, upn x €[0;3]

2. (I)yHKIII/II(I HECKOJIbKHUX MEPEMEHHBIX

2.1. Onpenenenue
GYHKIINY OBYX U
0oJiee epeMeHHBIX

12. Onpenenenune
¢hyHKIIMA ABYX 1 O0tee
MEPEMCHHBIX.
I'eomerpuueckoe
n3o0paxkeHue QyHKUUH
JIByX TTEPEMEHHBIX.

13. Ipenen u
HETIPepBIBHOCTh (PyHKIMN
JIBYyX TIEPEMEHHBIX.

7. Haiitu o0nacth onpeneneHus QyHKIUI

z=x*+y?—Oxy + 27;
z=x2+2y° +1;

z=In(x-y)

7=4J4-x*—y?

8. MHccnenoBath (hyHKINHU Ha HETIPEPHIBHOCTD:

z=x*+y*—9Oxy + 27,
7=+J4-x*—y?
1
=
X=y

2.2. llpousBojaHbIC U
muddepeHauanst
(GYHKIMI HECKOIBKUX
HEePEMEHHBIX

14. Yactusie
MIPOU3BOAHBIC, UX
FEOMETPUUYECKHUNA CMBICIT.
15. JIuddepeHiupyemMocTsb
u monHbIi quddepenman
¢dbyakmu. [Ipumenenmne
nonHoro auddepeHnnana
K IPUOJTMKECHHBIM
BBIYHMCIICHUSIM.

16. IlpousBogHast Mo

HaIpasJIeHUIO. ['pagueHT.

9. Haiitu yacTHBIC IPOU3BOIHBIC IEPBOTO U

BTOPOI'0 NOPSAAKOB

z=x*+y?—Oxy + 27;
z=X+2y% + 1;

10. Ha#iTi mpon3BOIHBIC CIEAYIOMUX GYHKITAN B
Touke M B HampaBlieHHH BEKTOPA n.

ux,y, 2) =X +y2— 22, M(L, -1, 2), 1 (1,2,-2)

11. Bel4uciuTh MpHOIHKEHHO 1,024*% | yexons
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17. HPOE/IC“BOHH?"I 3 3HaYeHni Gynkuun Z = XY mpu x=1, y=4.
CIIOKHOI yHKIUMH. 12. Haiitu dz, ecmu z = In(x* + y?).
YacTHbIe TPON3BOIHbIE
BTOPOTO MOPSIIIKA.
18. KacarenbHas
IUIOCKOCTh ¥ HOPMAJIb K
MOBEPXHOCTH
2.3. DKCcTpeMyM 19. DkcrpemyM pynkimu |15, Haiitu skcTpeMyMmsl ciaeayommx GpyHKIUHN:
(hyHKIUT IBYX JBYX TIE€PEMEHHBIX.
MEPEMEHHBIX 20. YCIIOBHBII 3KCTPEMYM. =y - X +xy-2x-6y
21. HauGonbuiee u 7= VXV
HauMEHbIIEE 3HAUYCHUS = YVX-y -x+6y
(GYHKUIMHM B 3aMKHYTOH 16. HccnenoBaTh (pyHKUNHU HA YCIOBHBIH
o0acTH. 3KCTPEMYM:
1 1
7 =—+—,; npuxty=2;
Xy
Z=X-Y; npux’+y*=1;
17. Haiitu BBICOTY W paIlyC OCHOBaHUS
MUIAHAPA HAaHOOJBIIET0 00beMa, ECIIH ero
HOJTHAsi HOBEPXHOCTH PaBHA 677 .
18. Haiitn HanGonblee 1 HaNMEHbIIee
sHauenus pyukun Z = f (X, y) B
3aMKHYTOM o0ylacti D, 3amaHHON CHCTEMOM
HEPaBEHCTB:
z=x*+y*—9xy +27; 3>x>0, 3>y>0
ITpomesxyTouHas
aTTeCTaLusl - 3a4em ¢
OUYeHKOU

Cemecmp 3

Paznensl 1 TeMbl

ITpumepnsle
TEOPETUUECKHE BOIPOCHI

[IpumepHBIe pakTUYECKHE 3aJaHuUs

1. Paanbl

1.1. YucnoBsie psibl

1. YwmcnoBoii ps.
Cx0IMMOCTh psifa.
lMapmonunueckuii psia.
CBoiicTBa CXOISIINXCS
PSIOB.

2. HeoOxomuMmerii
MPHU3HAK CXOAMMOCTH
YKICIIOBOTO Psifa.

3. JloctaTo4Hble
MPU3HAKH CXOAMMOCTH
MOJIOKUTEIBHBIX PSIJIOB:
MIPHU3HAK CPaBHEHUS,
npu3Hak [lanambepa.

4. JloctaTo4HbIE
TIPU3HAKHA CXOJTUMOCTH
MOJIOKUTEITBHBIX PSIJIOB:
paIuKaIbHBINA U
MHTETPAIbHBIN MPU3HAKH
Kormu.

5. 3Hakouepemyrouecs

1. Jnspsina dq +do + ..., Ompenenurs ero

oOuMii uieH & | 3amucarh psiji B BUJIE

0
2 an
n=1

1 1.2 1.2-3 1.2-3-4
2o ot a3 T + ...
3 3.2 3°.3 3% .4

2. HUccnenoBaTh CXOQUMOCTH psna:

> 1

nzzl \/nz(n2+4)
i (n3 +4n).e" ™3
n=1

> 1( n -
2, 3n(n+1>]

n=1
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psanel. [pu3nak JleOnua.
6. 3HakomepeMeHHEIC
psnbl. AGCONTIOTHAS U
YCIIOBHAS CXOJTUMOCTb.

g
Jn

n=1

3. HccnenoBath yCIOBHYIO M a0COITIOTHYIO

CXOAUMOCTBH 3HAKOIICPEMEHHOT'O pAaa.

Z (-1

n=

n-1 T .
nzﬂ -1 e

n+3

1.2. CrencHHbIC PsIbI

7. CreneHHbIC PSAIBL
Pagnyc cxonumoct
CTETICHHOTO psijia.

8. Paznoxenue pyHKUMI
B psabl Maknopena u
Telinopa.

9. Ilpumenenue
CTETICHHBIX PSIIOB K
MIPUOIKEHHBIM
BBIYMCIICHUSIM.

4. Haiitu

001acTh
(pyHKuHOHanLHoro psna.

Z

0 n

Zg—xz”sin(xwzn)
nln

= (-1)" (x- 3)
z n+1 5"

n=1

CXOOUMOCTH

(x+n

. Haiitu cymmy psina i (_1)”*1 (14_ 1) X

n=1 n

. PaznmoxuTts B psg MakiopeHa QyHKIUIO

f (x) =cos 5x. Ykasars o6nacts

CXOAUMOCTH IOJYUCHHOI'O psaaa.

. Beramcants maTErpait ¢ Tounocthio g0 0,001.

01 )
Ie’sx dx

. Boruucnute 3Hayenue ¢pynkimu f(X) B

3amannoi Touke Xg (f(Xo)) ¢ TouHOCTEIO 110
0,001.

%/7

1.3.Psapr Oyphbe

10. TpuroHomeTpuvecKuii
psan Dypse.

11. PaznoxeHue B psin
Dypre 27
NEPUOANIECKUX (YHKIHH.
Teopema J{upuxie.

12. PaznoxxeHue B psij
®Dypbe YeTHBIX QYHKIHUH.
13. PaznoxeHue B psin
@ypbe HEUETHBIX
(YHKIHIA.

14. PaznoxeHue B psi
Dypbe hyHKITHI
MPOM3BOJIEHOTO MEPUOJA.

. Paznoxute  QyHKIMIO f (X) u

yKa3aTh
MIPOMEKYTKH, T1ae cymma psga dypese paBHa
byHKIUH f(X) U HAaWTH CyMMy psja B

TOYKaX Xk )

[4xel0;x]x, = -7, % =0,
f(x)_{ 0,x €[~ 7;0), x

. Paznoxwuts B uHTEpBane (O, TC) B psin @ypee

a) o0 KoCHHycaM, 0)1o cuHycaM (DyHKIIHH:

f(x)=x; f(X)=7-X;

. PazmoxuTts B psag @ypee a) o cuHycam, 0) 1o

KOCHHYyCaM  JIJIsI f (X) ,

(0;2m) f(x)=x?

Haiitn

ONpEACIICHHON Ha
f(x)=x°

UHTErpa Dypee ¢$yHKUMU
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IpoaoJIKUB e€ HEYEeTHBIM

(—o0;0),

sin X, x €[0; x]

f(x) =

oOpa3zoMm Ha

MHTepBal eciu

O, x>rm

2. UuTerpanpbHoe ucuncieHue GyHKIMH MHOTHX MepeMEeHHbIX

2.1. JIBoiiHble U
TPOWHBIC UHTETPAJIBI

15. JIBoifHOIt HHTETpa:
OTIpeJIeNIEHUE, CBOWCTBA,
FEOMETPUYECKUNA CMBICII.
16. Ilepexon
MIOBTOPHOMY B IBOHOM
WHTeTpase.

17. 3ameHa nepeMeHHBIX B
JBOWHOM HHTETpae.
JBoliHOM MHTErpan B
MOJIAPHBIX KOOpIUHATAX.
18. Ipmnoxenust
JIBOMHOTO MHTErpaa.

19. TpoiiHoii nHTETpAT:
ompeJieJieHne, CBOICTRA.
20. BorunciieHre TpOHHBIX
HMHTETPaJIoB.

9. BBIYMCIUTL MHTETPAT U (x—y)dxdy, ecnn
A

o0sacTe A orpaHuyeHa JIMHUSIMU:
y=0,y=x4x=2.

10. [loctpouts 00NAcCTe HHTETPUPOBAHHUSA H
M3MEHHTH TOPSI0K HHTETPUPOBAHUS

%2

1
[dx | 7(x p)ay
1
1 Iy 3 4yt

[ar[ sz max+ [ay [ 7ix ydx
1} 1} 1 1}

11. C
BBIYHCIIATE IUIOMAAbh TUIOCKOH (HUTYPHI L ,

TIIOMOIIBIO JIBOMHOTO HWHTErpania,

OrpaHUYECHHOU JIMHUSMU y2 =2Xx+4,

1
yi=—Zx+4
2
12. lepeiiTt Kk TONSAPHBIM KOOpAWUHATAM U
BBEIYHCIIUTH JIBOMHOU HUHTErpai

I} cos(x2 + yz)dxdy’ e
D
D={(x,y):x2 +y2 Saz}
1 x2 xy
13. BBIYHCITUTE HHTETPAI J. I J‘xz vzdzdydx
000
14. Berauciuts o0BeM,
noBepxHocTAMI: X° + Y = 1;
X +y + z =3 u mrockocthio XOY.

OTpaHUYCHHBIN

2.2. KpuBonuHEWHbIE
UHTErpaibl

21. Boluucnenue
KPUBOJIMHEHHOTO
HHTErpajia nepBoro poaa.
22. Boluucienue
KPUBOJIMHEHHOTO
HHTErpaia BTOpOro poja.
23. ®opmymna ['puna.

24. Boluucienue
IJIOIA/EH C TIOMOIIBIO
KPUBOJIMHEWUHOH
MHTETpana.

25. YcnoBus
HE3aBUCUMOCTHU
KpPUBOJMHEHHOTO
WHTerpaja oT MyTH
UHTETPUPOBAHUS

15. BBIUMCIIUTE MHTETpall J.(x2 +y> +2z%)ds
AB

M0 OJHOMY BUTKY BHHTOBOW  JIMHHUHU
x=cost, y=sint; z=t;, 0<t<2m
16. BEIYMCITUTh ~ KPHUBOJMHEWHBIH  HMHTErpat

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

napabosamu y2 =x; x° = V.
Hanpasnenue obxona KOHTYpa

MOJIOXKUTENLHOE.
17. BBIYUCIUT, ~ KPUBOJWHEHHBIA  HMHTETpaT
BTOPOTO THIIA _[ ydX+Xdy | rpe L — werseprs

L
okpyxkuocrn X =Rcost, y=Rsint or

Vid

t1=0uty=—.
1 2
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[IpomesxyTouHas
aTTECTALUS - IK3AMEH

Cemecmp 4
Paszneinbl u TeMbl IIpumepHsle IIpumepHbIe IpaKTUYECKUE 3aJaHUS
TEOPETUYECKHE BOMPOCHI
1. ®ynknuu 1. Dynkun 5. Jloka3aTe  aHAJIMTUYHOCTH  QYHKIMH U
KOMILIEKCHOT0 KOMIUIEKCHOTO apryMeHTa. BBIYHCITATD HX IPOM3BOHYIO:
nepeMeHHOr o 2. HenpepsiBHOCTB

(YHKIIMH KOMILIEKCHOTO
MEpEMEHHOTO.

3. IIpoussomnas
(OYHKIIMH KOMILIEKCHOTO
apryMeHTa..

4. Amnamutndeckue
¢yskimn. CorpsbKeHHbIE
rapMOHHWYECKHe (PyHKIINM.
5. Ilousitue
muddepeHnuana.
I'eomeTpuueckuii cmbIca
muddepeHnmaia..

6. HHrerpan mo
KOMILIEKCHOMY
MIEPEMEHHOMY U €0
cBoiictBa. IloHsATHE
HEONPEJEIICHHOTO
WHTeTpaja.

7. WurterpanbHas
¢dhopmyna Komm. CBsi3p
Mexay uaTerpaiom Kommu
Y aHAJIUTUYECKOU
(byHKIMEH.

1.8inz,2. ctgz,3. Inz.

6. Haiitu 0co0BIe TOYKH (hyHKITHT:

2°+3
z° +22+2Xz—1)2

fi(2)= (

f(2) = z-1
? 2(2° +1)
7. IlpoBeputb, 4TO GYHKIUA | :Em(xz + y2)
2

SIBJIIETCA TAPMOHUYECKOM.

8. Haiitu AHAINTUYECKYIO dhyHKITHIO

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

gacta u(x,y) = x° —3xy? + 2y

9. Haiftm aHanuTHYeCcKyr0 (QYHKIIAIO, ©CIH

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

sin z
tuna Komu: ——dz

N3
z=1(z_ﬂ']
4

2. OyHKIHOHAJIbHbIE
pPAABI

8. Psmpl pyHKIMIA.
CxomuMocTb paa.
PaBHOMEpHAst CXOMMOCTD.
[Ipusnak Beitepurpacca o
PaBHOMEPHOI
CXOJIMMOCTH.

9. Crenennslie psjpl. 1 1
2 TeopemMbl AGernst.

10. Psajpl aHamuTHYECKUX
(hyHKIHHA.

11. Psan Jlopana.

7. Paznoxuts B psan Jlopana:

f)=_ = o<[z<L.
2(z+1)
f(z)= 31 ,17>1
2 +z
2
f(z):zz+l z<1

3. Bbruersl 1 ux
NpUMeHeHne

12. Beruersl. OcHOBHAs
TeopeMa O BhIYETaX .

13. Brruncienue BEIYETOB
B 0COOBIX TOUKaxX. Teopema
0 BBIUETAX B PaCIIUPEHHOU
KOMIUICKCHOM TIIIOCKOCTH.
14. Jlorapupmudeckuit
BbIueT. OCHOBHAs TeopeMa
anreOprl. Teopema Pymre.

8. BBIYHMCIHTH BBIYETHI BO BCEX KOHEYHBIX
0COOBIX TOUKaX (PYHKLUU:

toz
f(z)=—2
T
7" ——12
4
9. BBI‘H/ICJ'H/ITB BBIYUCTHI BO BCEX I/I3OJ'II/IpOBaHHBIX

0cOOBIX  TOYKax, BKIOYasg OECKOHEYHO
yAAIEHHYIO TOUKY, U GYHKLUH:
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1
7

f(z)=¢

10 Brruucnurs HUHTCTpaJibl C IIOMOIIBKO
BBIYCTOB.:
sin z dz
f gz, §
g i 2°+4z

|21=3

4. OcHOBBI 15. [IpeoOpazoBanue 11. IIpoBeputh, Kakue W3 YKa3aHHBIX (QYHKIUHA
OnepanuoHHOro Jlannaca. CpoiicTBa SABISAIOTCS (QYHKIMSIMA-OPUTHHATIAMH:
HCYHUCTICHUS OPHUTHHAJIOB U f(t)=b'n(), b>0, b=1
H300paKeHUI. 2
16. Omnpenenenue f(t)=e n(),
OpPUTHHAJIOB 10 12. Haitftu wu3o0pakeHne (GYHKUUH, HCIONB3YS
n3obpakenuro. Gopmyrna CBOKCTBA JMHEHHOCTH, TTOTOOWS, CMEIICHUS U
Memnuna. Ilepsas u 3ana3abIBaHUs:
BTOpas TeopemMa f(t)=1+t, f(t)=sinwt, f(t)=sint,
PasIIoKeHuSI. o ty3
17. Ilpumenenue ft)=e"t,
OTIEPALIOHHOTO f(t) =sin(t—b)y(t —b),
HCHUCIICHUA U1 PCIICHUA 13. Haiftu yrom moBopotra ¢ U K03 UIHMEHT
OOBIKHOBEHHBIX pactsokenuss kB Touke Z, =21 mpm
nuddepeHInanbHBIX o
yPaBHEHHUIA. otobpaxennn f(z)=e™* (COS y —isin y).
IIpomexxyTouHas

aTTCCTAllMA - OK3AMEH

CocraBurens (n):

I'puouuna B. b., noneHT kadeapsl MaTeMaTHKH, GUIUKHA U
MATEMaTHYECKOTO MOJICTTMPOBAHHS
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