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1 leap TUCHUTITHHBI.
B pesynprare OCBOCHHMS MOAHHON JIWMCHUIUIMHBI y  oOydaromierocss JOJDKHA OBITh
chopMUpOBaHAa KOMIIETEHIIMS OCHOBHOW Mpo(deccCHOoHATbHON 00pa30BaTeIbHOM MPOTPaMMBbI

OakanaBpuarta (manee OITOII):
OIIK-1

ConepxaHre KOMITETCHIIMH KaK IUIAHUPYEMbIX Pe3yJbTaTOB OOYUYEHHS MO AUCLUIUINHE



cM. Tabmuusl 1 u 2.
1.1 ®opMupyemMbie KOMIIETEHUMHU
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

Hanmenosanue Buia HaumenoBanue Kon 1 Ha3Banne KOMIIETEHIINNA

KOMIIETECHIMH (YHUBEpCATbHAS, KaTeropuu (Ipybi)
obwenpogheccuonanvHas,

npogheccuonanvhasi) KOMIIETCHIIUI

O6menpodeccrnoHambHas TeopeTuueckue u OIIK-1. Crioco6eH IpUMEHSTH
MPaKTHICCKNE OCHOBBI (hyHIaMeHTaIbHbIC 3HAHUS, TTOJTYYCHHBIC B
MpoQeccHOHaNbHO 00J1aCTH MaTeMaTUYECKHUX U (WIIH)
JCATCIIBHOCTH

€CTCCTBCHHEBIX HAYK, U UCIIOJIb30BATh UX B

npodeccnoHaABHOM eI TEIbHOCTH

1.2 UHauKaTOPHI 10CTHKEHUSI KOMIIeTeHIUii
Tabmuna 2 — MHAUKAaTOPBI JOCTHXKEHHUS] KOMIIETEHIIUH, (hOpMUpyeMble TUCIUITITMHOMN

KOI[ 1 HazBaHUE KOMIICTCHIIUHN I/IH,HI/IKaTOpI)I JOCTHXKCHU A I[I/ICHI/IHJ'H/IHLI " IIPAKTHUKHU,
komnereHuuy o OITOIT dhopmupytromme kommnerennuto OIOIT
OIIK-1. Cnocoben 1.1 ctporo noka3biBaeT KM.04.01 ®usuxka
MIPUMEHSTh MaTeMaTU4YeCKue K.M.04.02 MaTtematu4eckuit
(byH1aMeHTalbHbIC 3HAHUS, | YTBEP)KIIEHUS, OCHOBBIBASICh | aHAIH3
MOJIy4YE€HHBIE B 00J1aCTH Ha (paKTax M KOHIIETIIHIX K.M.04.03 Anrebpa u reomeTpust
MaTeMaTU4YeCKUX U (WIJIH) TeopHil B 00JIacTH K.M.04.04 Teopust BeposiTHOCTEM U
€CTECTBEHHBIX HAaYK, U MaTeMaTUYeCKUX U MaTeMaTh4yecKasi CTAaTUCTHKA
UCIIOJIB30BaTh UX B eCTEeCTBEHHBIX HayK, Beiaensis | K.M.04.05 Iuddepennmansubie
npodeccuoHanbHOM TJIaBHBIE CMBICIIOBBIE ypaBHEHUS
NEATEILHOCTHU acrekThl B okazarenberBax; | K.M.04.06 Teopus urp u
1.2 PemaeT npakTuyeckue HCCJIEI0BAHKE Ollepanui
3a71a4v Ha OCHOBE K.M.04.07 BeipaBHUBarOIIMi Kypc

(GyH/IaMEHTaJIbHBIX 3HAHUN B | MaTeMaTUKU U UHPOPMATUKU
obnactu Mmatematnueckux 1 | K.M.09.01(Y) Texnonoruueckast

€CTECTBEHHBIX HAYK (IPOEKTHO-TEXHOJIOTHUECKas)
1.3 Pemaer MpPaKTHKA
npodeccuonanbubie 3a1auu B | K.M.10.01(/1) Beimonaenue u
MCCJIEI0BATEIBCKOMN U 3alUTa BBITYCKHON
NPUKIIAJHON NEeSITeIbHOCTH, | KBaTM(PUKALMOHHOMN paboThI
WCIIOJIb3YSl OCHOBBI

COBPEMEHHBIX

MaTE€MaTHYECKUX TEOPHI

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo qucunnminHe
Tabnuua 3 — 3HanHus, yMeHUs, HABBIKU, (OPMUPYEMBIE TUCITUIITHHON



Kon 1 na3spanue
KOMIIETEHI[HHA

Nunukatopsl JOCTHAKEHUS
KOMITETCHIINH, 3aKPETICHHBIC
3a JUCHMILINHON

3nanus1, ymeHusl, HaBbIku (3YB),
bopMupyemble TUCIUIUTNHON

OIIK-1. Cnocoben
IPUMEHSTh
(dyHIaMEeHTaJIbHBIC
3HaHUS, MTOJTyYCHHBIC B
obnactu
MaTeMaTHYECKHUX U (WJIH)
€CTECTBCHHBIX HayK, U
UCIIOJIb30BaTh UX B
npohecCHOHATBLHOM
JESTEIIbHOCTH

1.1 cTporo noka3bIBaeT
MaTeMaTHYeCKue
YTBEP>KICHHSI, OCHOBBIBASCH
Ha ¢akTax U KOHIEHIUIX
TEeOpHil B 00JaCTH
MaTeMaTHYeCKUX U
€CTECTBCHHBIX HayYK,
BBIJICIISAS TTIaBHBIC
CMBICJIOBBIE aCTIEKTHI B
JI0Ka3aTeIbCTBaX;

1.2 Pemaer npakTuueckue
3aJjauu Ha OCHOBE
($yH1aMEHTaJIbHbIX 3HAHUN
B 00JIaCTH MaTeMaTUYECKUX
U €CTECTBEHHBIX HAYK

1.3 Pemaer
npodeccuoHaIbHbIC 3a/1a41
B HCCJIEJOBATEIBCKOMN U
IIPUKIIAHON IEATENBHOCTH,
UCIIOJIb3YSl OCHOBBI
COBPEMEHHBIX
MaTE€MaTHYECKUX TEOPHIL

3HATh:

— OCHOBHEIC q)aKTBI, KOHICIIIINN U
MPUHITUAITEI MATEMaTHYECKOTO aHaAIN3a.
YMmerh:

— TpPaMOTHO IOJIb30BaThCA SI3BIKOM
MaTeMaTH4YeCKOTO aHalIN3a;

— CTpOro JI0Ka3bIBaTh
MAaTEMATHUYCCKUC YTBep)KI[eHI/IH B
00J1aCTH MaTeMaTHYCCKOr0 aHaJIn3a,
BBIACISIA TJIAaBHBIC CMBICJIOBBIC
aCIEeKTHI B JIOKA3aTeIbCTBAX;

— IPUMEHSTH 3HAHUS
MaTEeMaTH4YCCKOTO aHalIM3a JJIst
pelIeHus TPakTUYEeCKUX 3a/ad.
Baagern:

CIIOCOOHOCTBIO PellaTh
npodeccroHaIbHbIC 33/1a41 B
UCCIIEI0BATEIbCKOM U IPUKIIAIHON
NeSATEIILHOCTH, UCIIOJIb3Ysl OCHOBBI
MaTeMaTU4eCcKOro aHaIn3a.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBIX 3aHSITHIA.




@®opMBI NPOMEKYTOYHOM aTTECTALMU.

Tabmuna 4 — O6beM U TPYAOEMKOCTh JUCIUTUIMHBI TI0 BUJaM YYeOHBIX 3aHATUN

OO0mas TpyA0eMKOCTh ¥ BUIBI y4eOHOH paOOTHI MO AUCIUTUINHE,

O6BéM yacos o hopmam

0o0y4eHus
MPOBOJIMMEIC B Pa3HBIX (popmax 000 0300 300
1 O6ast TpyJ0EMKOCTh TUCTIUTUTAHBI 720
2 KonrakTHast paboTa oOydarommxcs ¢ npemnoaasateneM (10 BUIAM 258
y4eOHBIX 3aHATHIA) (BCETO)
AynutopHas pabora (Bcero): 258
B TOM YHCIIE:
JIEKIIUHA 100
MPAKTUYECKUC 3aHSITHS, CEMHHAPBI 158
NPaKTHKYMBI
nabopaTropHbie PabOTHI
B MHTEPAKTUBHOW (hopme
B QJICKTPOHHO#H hopme
Bueayaurophnas padota (Bcero):
B TOM 4HCIE, WHAWBHIyalbHas paboTa oOydaromuxcs ¢
npernoaBaresieM
MOJrOTOBKA KYPCOBOW pabOTHI/KOHTaKTHAsI paboTa
TpyIMIoBas, WHIUBUIYadbHAS KOHCYJIbTAIUS W WHBIC BUIBI
y4eOHOU JEATEIBHOCTH, IMPEIyCMATPUBAIOIINE TPYIIIOBYIO
WIM  WHAWBUAyalbHYI0O  paboTy  oOydarommxcs ¢
Ipero/iaBaTesieM)
TBOpYecKas padora (3cce)
3 CamocTrosrenbHas padbota o0ydaronuxcs (BCero) 354
4 lIpomesxyTodHas aTTeCTaINs 00yJaroIerocs 1,34
CEMECTphI-
9K3aMeH
(36 4.)
2 cemecTp-
3a4er ¢
OLICHKOM

3. YueOHO-TeMaTH4YeCKHMH IJIAH U CO/iePsKAaHUe AMCUMILIMHBI.

3.1 YueOHO-TEMATHYCCKHH IJIAH

Tabnuua 5 - Yue6HO-TeMaTHuecKui mi1aH 04HOM (hopMbl 00yUeHHS




Oo6mas TpymoeMKOCTh 3aHATHI (Yac.) DopMEI
% Paznenbl 1 TeMBl AUCUUTUIMHBI Ti};}i(;iM 020 300 Kgii(éalggon
X S — AyauTOpH. AyauTOpH. TIPOMEIKYTOUH
T (6ceeo 3aHATHS CPC 3aHATHS CPC (o1 arTecTanuu
2= ac.) | pexu TIPaKT. JIEKIL. | IPaKT, yCIIEBACMOCTH
Cemectp 1
1. BBegenne B aHAJIU3 18 26 |40
1-2 1.1. dynknus 22 4 6 12 KouTponbx
as pabora
Tecr
3-4 1.2. IIpenen uncnoBoit 20 4 |4 12
10CJIe10BATENLHOCTH Kontponbh
as pabora
5-7 1.3. IIpenen ¢pyHkunm 26 6 |10 10 Tect
8-9 1.4. HenpepbIBHOCTD (yHKIIUU 16 4 |6 6 KouTponbx
as pabora
Tect
2. InpdepeHnnaibHoe HCUHCTEHUE 18 28 | 50
(yHk1 UM OHOM NEpEeMEHHOU
10-12 | 2.1. [IpouzBoaHas 31 6 10 | 15
Kountponex
13-16 | 2.2. [IpuinoskeHus IPOU3BOIHOM 35 8 12 | 15 ast pabota
17-18 | 2.3. Muddeperuman pynxrmn 30 | 4 [ 6 |20 Tecr
[TpomexxyTouHast aTTecTalus - 36 9K3aAMEH
IK3AMEH
HUTOI'O 1o 1 cemectpy 216 36 54 | 90
Cemectp 2
1. UaTerpanbHoe HCYHCIEHHE 16 16 | 40
(pyHKIUM 0HOI NIepeMEeHHOH
1-4 | 1.1. HeompeneneHHbIH HHTETPA 36 8 8 20 Kontponbu
ast pabora
5-6 | 1.2. OnpeneneHHbIA HHTETPAT 18 4 4 10 VHumBuaya
7-8 | 1.3. [IpunoxeHus onpeaeieHHOro 18 4 6 8 HIbHOC
3aJjaHne
WHTErpaia Tecr
2. OYHKIUH HECKOJIBKUX 14 18 | 40
nepeMeHHBIX
9-10 | 2.1. Ompenenenue GyHKINHU IBYX U 18 4 6 8
OoJiee mepeMeHHbIX KortporeH
ast pabora
11-13| 2.2. TlpousBonnsie u quddepenimanst | 27 6 6 15
(YHKIMH HECKOJIBKUX TEPEMEHHBIX
14-16 | 2.3. DkcrpeMyM QYHKIUH OBYX 27 4 6 17 Keiic-
MEePEMEHHBIX 3aJjaHne
17 | I[IpomexxyTouHast aTTecTauus - 3auem 3auem ¢
C OyeHKol OYEHKOU
UTOTI'O no 2 cemectpy 144 30 36 | 78
Cemectp 3
1. Paabl 12 22 | 60




Oomas TpynoemMKocTb 3aHsTHi (4ac.) DopMEI
g eKyLLero
= Pas/ienbl M TeMbl JUCLHILIAHBL | oo 020 300 KE;T};)IEH; u
2 KOCTB | AynuropH Aynuropn
) 0 3aHATHSIM YAHTOPH. YAUTOPH. IPOMEXKYTOUH
T (6cezo 3aHATHUS CPC | 3amstus | CPC |oii aTTecTanuu
2= ac.) | pexu TIPaKT. JIEKIL. | IPaKT, yCIIEBACMOCTH
1-4 1.1. Yucnossie psabt 32 4 8 |20 KoHTpOIBH
0
5-8 1.2. CrenecHHBIC PAIBI 32 4 8 |20 1 pabota
9-11 | 1.3.Psaan1 Oypsre 30 4 6 |20 KouTponbx
ast pabota
2. UHTerpajibHOEe HCUHCIEHHE 6 12 |70
(pyHKIMU MHOTMX NlepeMeHHbIX
12-15| 2.1. /IBoiiHbIe U TPOIHBIE HHTETPAIIBI 47 4 8 |35 KonTponsx
ast pabora
16-17 | 2.2. KpuBoauHeiiHbIE MHTETrpabl 43 2 6 |35 KouTponsu
ast pabora
[IpomesxyTouHas aTTecTanus - 36 9K3aMeH
IK3AMEH
HUTOI'O no 3 cemectpy 216 18 32 | 130
Cemectp 4
1-5 1. ®yHKIUH KOMILJIEKCHOT O 34 4 10 | 20 KonTponpa
nepeMeHHOro as pabora
6-9 2. OyHKIHOHAIbHBIE PSAABI 25 4 8 13 KonTponpa
ast pabota
10-13 | 3. BorueThl U UX NPUMEHEHHE 25 4 8 13 KonTponsu
ast pabota
14-16 | 4. OcHOBBI ONIEPALTHOHHOTO 24 4 10 | 10 KonTponbu
HCYHUCTEHHS ast paboTta
[TpomexxyTouHas aTTecTanus - ox3amen | 36 9K3aAMEH
HUTOI'O no 4cemectpy 144 16 32 | 56

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabnuma 6 — ConepxaHue TUCITUTUTHHBI

No
/1

Haumenoanue paszjena,
TEMBI TUCLUILINHBI

Conepxanue 3aHATHSI

Cemectp 1

Cooeporcanue n1eKytonHo20 Kypca

BBenenue B anaians

OyHKIUA

1. Ilonsarue pynxuuu. [Tonstue MuoxkectBa. Onepanuu Hax
MHOkecTBaMHu. [loHsTHE OKpecTHOCTH TOUKH. DYHKIIMOHATBHAS

3aBUCUMOCTb. ['paduk ¢pyHKINY.
2. I'paduku OCHOBHBIX 3NieMeHTapHbIX (QyHKIUH. CriocoObn

3aganus ¢pyHkuuu. OcHOBHbIE cBoicTBa pyHKIMU. OOpaTHas

8




/1

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

Conepxanue 3aHATHSI

¢byukius. CinoxHas QyHKIIHS.

1.2

IIpenen uucnoBoit
MOCJIEI0BATEIHLHOCTH

3. UncioBble MOCIEA0BATEIBHOCTH U UX CBOMCTBA. OrpaHHMYCHHbBIC
Y HEOTPaHUYCHHBIC TTOCIIECI0BATEILHOCTU. beCKOHEUHO Malibie U
OECKOHEYHO OOJNBIIHNE TOCIIEI0BATEIIBHOCTH.

4. Tlpenen 4MCIOBOM MOCIIEIOBATEIBHOCTH H CIIOCOOKI €T0
BbIUuCiIeHUs. CXOSIIHECs MOCIEIOBATCIBHOCTH U KPUTEPUi
Kommm.

1.3

[penen ynkun

5. lpenen pyukuu. OAHOCTOPOHHUE Mpeaeibl. beckoHeuHO
Majble BemnunuHbl. CpaBHEHHE OeCKOHETHO MaIbix OCHOBHBIC
9KBHBAJIEHTHOCTH.

6. beckoneuHo OobIme BenmuuuHbl. OCHOBHBIC TEOPEMBI O
mpeaeax.

7. 3ameuarenbHble Tipeaensl. HeonpenenenHnocty.

14

HenpepbiBHOCTH pyHKIIUH

8. HenpepriBHOCTH QyHKIMHK B TOUKe. TOUKM pazpbiBa pyHKIMH U
ux kiaccudukanys. OCHOBHBIE TEOPEMBI O HEITPEPHIBHBIX
byHKIMAX.

9. HenpeprIBHOCTH drieMeHTapHBIX QpyHKIUi. [ mobamsHbIe
CBOIICTBa HENPEPHIBHBIX (GyHKIMI HempepbIBHOCTH (yHKINH Ha
WHTEpBaJie U Ha oTpe3ke. CBoicTBa QYHKIUIA, HETTPEPHIBHBIX Ha
OTpE3Ke.

JuddepenunansHoe
HcunciaeHue pyHKuuu
O[IHOI1 mepeMeHHOi

2.1

IIpousBoanas

10. 3apayn, TpUBOASINKE K OHATHIO IPOU3BOIHOM. OnpeseneHue
npousBoAHOH. [Ipon3BogHas u quddepeniuan. Y paBHeHHE K
KacaTeJIbHON U HOpMaJI K KpUBOW. CBA3b MEXAY
HETMPEPHIBHOCTHIO U T depeHInpyeMocThI0 QYHKIIH.

11. Cxema BbIYMCIIEHUS TPOM3BOJHON. OCHOBHBIE IpaBHiIa
muddepennnpoBanust. [I[pon3BoHas CI0XKHOM U 00paTHON
¢ynkuuu. [Tpor3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.

12. TuddepenupoBanie HESBHBIX U MMApaMETPHUUECKU 3aJaHHBIX
¢ynkuuit. Jlorapupmudgeckoe auddepeHpoBaHue.
ITpou3BoaHbIE BBICLINX MTOPSAKOB..

2.2

[IpunoxeHust IpoOU3BOIHON

13. OcHoBHble TeopeMbl AU HEepeHINATBHOTO HCUHCICHUS
(Depma, Poms, Jlarpanxka). [lpaBuno Jlomurams.

14. Bo3pacranue u yObiBaHHE QYHKIUH. DKCTpeMyM (DyHKIIHH.
HauGonbiiiee 1 HAaUMEHbIIICE 3HAUCHUS (PYHKIIUU Ha OTpPE3KeE.

15. Beimyxitocts GpyHkuun. Touku nepern6a. ACUMNOTOTHI rpaduka
¢byHKUNM.

16. O6mmas cxema uccliieIoBaHust QYHKIUHA U TIOCTPOSHHS UX
rpauKoB

2.3

Huddepenuman pyHKrm

17. llonstue nuddepenHnmana GyHKINH, €r0 FTeOMETPHUECKUN
CMBICIL.

18. Ilpumenenne auddepennuana B mpuOIMKEHHBIX
BhIUUCIeHHsIX. J{nddhepeHImanbl BRICITUX TOPSIKOB.

Coaepmcal-me npaxkmu4ecKux 3aniamu

u

BBeaenue B aHaIns

OrmpeneneHne CBOHCTB

1. Haxoxaenue o0actu onpeeieHus u 001acTh 3HAYCHUH

9




/1

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

Conepxanue 3aHATHSI

(GYHKIHE U IOCTPOCHHE
rpaduKoB

(GYHKITUH,

2. Omnpenenenne CBOUCTB (PYHKIIMA: YETHOCTD, HEUETHOCTH,
MEPUOAUYHOCTh, OTPAHUYEHHOCTh, MOHOTOHHOCTb U JIP.

3. IlocTpoenue rpadukoB GyHKINH.

1.2

Haxoxnenue npenena
YUCJIOBOMN
[OCJIEI0BATENbHOCTH

4. HaxoxieHue npejiena YUCIOBOM MOCIIeI0BATEILHOCTH 110
OTIpeIeIEHUIO.

5. Ilpenen 4rCIOBOM MOCIEIOBATEILHOCTH U CITIOCOOBI €TI0
BbIUuCIeHUs. CXOSIIMECs MOCIEIOBATCIBHOCTH U KPUTEPU
Komm.

1.3

Haxoxnenue npenena
dhyHKIIUN

6. HaxoxneHvie nipeiena GyHKIUH MO ONPEeIICHHO.

7. HaxoxeHre 0JHOCTOPOHHUX NpeaesioB. beckoHeuHo mManbie
BenmIuHBL. CpaBHEHNE OECKOHEYHO MaJIbIX. becKoHedHO OOoJbIre
BEJIMYHHBIL.

8. HaxoxneHue npeaesioB ¢ HCTIONb30BaHHEM OCHOBHBIX
SKBUBAJICHTHOCTEH.

9. HaxoxieHre TpeiesioB Py MOMOIIH IIEPBOTO U BTOPOTO
3aMedaTeNbHBIX TPEIeIIOB.

10. PackpsiTie HeolpeaeeHHOCTEH.

14

Hccnenoanne GyHKIUM Ha
HETPEPHIBHOCTh

11. UccnenoBanue HhyHKIMH HAa HEIPEPBIBHOCTH, UCXOIS H3
OTIpeIeIICHUSL.

12. HaxoxxaeHue Touek pa3pbiBa QyHKIHUU U UX KIaCCH(QHUKALINS.
13. HenpepsiBHOCT (h)yHKIIMH HA HHTEPBAJIC U HA OTPE3KE.
Hcnonp3oBanue cBONCTB (pyHKITN, HEMTPEPHIBHBIX HA OTPE3KE.

JuddepenunansHoe
HcyuciaeHue GQyHKuuu
OJIHOI1 mepeMeHHOi

2.1

Huddepenuponanne
dhyHKIII

14. Pemenwne 3a7a4, IPUBOIAIINX K TIOHATUIO TIPONU3BOTHOM.

15. YpaBHeHue K KacaTeIbHOH 1 HOpManu K KpuBoi. Haxoxnenue
CBSI3U MEX/1y HENMPEPHIBHOCTHIO M TU(PPEPEHIINPYEMOCTHIO
GyHKIUU.

16. HaxoxxieHre npon3BOIHBIX C UCIIOJIb30BAHUEM TaOJINIIbI
MPOU3BOJHBIX U MpaBwi A QepeHInpoBaHNSI.

17.HaxoxxieHue MpOr3BOHBIX CIOXKHON 1 00paTHON (PYHKITHH.
18. IuddepeHimpoBaHie HEABHBIX U MAPaAMETPUUSCKU 3aJaHHBIX
¢yukuuit. Jlorapupmudgeckoe auddepeHpoBaHue.

2.2

[IpunoxeHust IpOU3BOIHOM

19. [IpumeHeHne OCHOBHBIX TeOpeM AUQepEeHITUATEHOTO
nucuncnenus (Oepma, Pomns, Jlarpanxka).

20. Haxoxzaenue mpenenos ¢GyHKUui no npasuity Jlomuras.
21.HaxoxxaeHre npoMeXyTKOB BO3pacTaHU M YObIBaHUS (PYHKIIUHA
U TOYEK IKCTPEMYyMa.

22. HaxoxxaeHre HauOoJIbIIero 1 HaMMEHbILEero 3HaYeHUH
(YHKIINY Ha OTpe3Ke.

23. HaxoxeHne MpoMeXyTKOB BHITYKIIOCTH, BOTHYTOCTH
rpaduka QyHKOMH | TOYEK mepernda. ACUMNTOTH rpaduka
GyHKIUU.

24 VccnenoBanue GyHKUMHI U IOCTPOCHUS UX TPaHKOB.

2.3

Hcnonb30BaHue MOHATHS
nuddepeHnman QyHKIUUT

25. Haxoxnenue auddepennmana GpyHkunu. ['eomeTpuueckuii
cMmbich nuddepeHnmaa.
26. Ilpumenenue quddepenunana B mpuOIMKEHHBIX
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/1

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

Conepxanue 3aHATHSI

JUISL pETIeHUS 3a1ad

BBIYUCIICHHSX.
27. Haxoxnenune nuddepeHInanoB BEICIIUX TOPSIKOB

HpOMe)KYTO‘lHa}l aTTeCTalluA - OK3AdMEH

| Cemecrp 2

Coodepotcanue 1eKYUOHHO20 Kypca

1 HHTerpasnHoe ucyucjieHne

bynxuun O HOI
nepeMeHHOi

1.1 | Heonpenenennsiii uarerpan | 1. [lepBooOpasHast GyHKUMS 1 HEONPEAeICHHBII HHTErpall.
CRoiicTBa HEOIIPEACIEHHOTO HHTETpaa. Tabmuiia OCHOBHBIX
uHTerpanoB. HemocpencTBeHHOE HHTEIPHUPOBAHUE.

2. Meton 3aMeHBI IepeMeHHOH. MeTo HHTErpPUPOBaHUS 110
YJacTsM.

3. MHTerpupoBanue pannoHaNbHBIX Jpo0eii.

4. NaTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKIINH.
WHTerpupoBanre HppalMoOHaIbHBIX (YHKIHA.

1.2 | OnpeneneHHbIN HHTETPAT 5. IoHsiTHE OMpEEIeHHOTO UHTErpalla, ero reOMETPHUUSCKUIA 1
SKOHOMUYECKUH cMbIc. CBOMCTBA ONMPEEICHHOIO HHTErpaa.
®opmyna Hetorona-JleitOnnna. Teopema o cpemHeMm.

6. 3ameHa mepeMeHHOH U HHTETPUPOBAHUE MO YACTIM B
omnpeneneHHOM unTerpaie. HecoGcTBeHHBIE HHTETPAIBI.

1.3 | [IpunoxeHus 7. Berancienue miomaaen miockux ¢Guryp. Brerauciienue AnuHbL

OIIpeIeJIEHHOT0 MHTerpaia IyTH.
8. Brruncnenue oobema Tena BpaleHus. Berancnenue miomanu
MOBEPXHOCTH BPAILICHUSI.
2 DYHKIHH HECKOJIBKUX
nepeMeHHBbIX
2.1 | Onpenenenue GpyHKIAN 9. Onpenenenne QyHKIMK ABYX U Oosee mepeMeHHbIX. O0macTh
JBYX U OoJiee mepeMeHHbIX omnpeneneHust, rpahuk GyHKIUN IBYX MIEpEMEHHBIX. JINHUM yPOBHSL.
10. Ilpenen u HEMPEPHIBHOCTH (DYHKIIUH JIBYX ITEPEMEHHBIX.
2.2 | [IpousBoaHble 1 11.YacTtHele  TpOM3BOAHBIE, WX T€OMETPUYECKHI  CMBICI.
muddeperunansl GyHKIUR IIpousBoaHAas MO HANIPABICHUIO U TPATUEHT.
HECKOJIbKMX TIEPEMEHHBIX 12. JuddepenunpyemMocts U TONHBINA TuQdepeHnnan QyHKIUH.
Ilpumenenune mnonHoro auddepeHumana K OPUOTMKCHHBIM
BBIYUCIICHHSIM.
13. TlpousBomHas cioXHOW QyHKIUH. YacTHbIE MPOU3BOJHEIE
BTOpOro mopsiaka. KacarenpHass mJIOCKOCTE M HOpPMallb K
MOBEPXHOCTH
2.3 | DkcrpeMyM (QDYHKIIMH JIBYX 1. OxcTpemMyM QYHKIHMU ABYX TEPEMEHHBIX.

MEPEMCHHBIX

2. YCIIOBHBIN 3KCTPEMYM.
3. Haubosbiiee ¥ HauMeHbIIIee 3HAYCHHUS PYHKIUH B 3aMKHYTOH
oOmactH.

Codepafcaﬂue NpAKMu4eCcKuUx 3aniamu

i

1 HNHTerpajibHoe HCYUCICHUE
pynkoun OXHOM
nepeMeHHOl
1.1 | Haxoxnenune 1. HemmocpencTBeHHOE MHTETPUPOBAHHE.
HEOIIPEIETICHHBIX 2. Metoz 3aMeHBI IEpeEMEHHO. MeTo1 HHTErpupOBaHUs 110

qacCTsM.
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Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI IUCIUILIHHBI
WHTETPAJIOB 3. MHTerpupoBanue paiiOHATBHBIX TPOOeH.

4. HTerpNpOBaHUE TPUTOHOMETPUIECKIX (DyHKITHA.
HuTerpupoBanne HppalMoOHaIbHBIX (YHKIHA.

1.2 | Beruncienue omnpeneneHHbx | 5. Berancnenne onpeneneHHbIX HHTErpanoB 1o Gopmyie
WHTETPajoB Hrrorona-JleitOnura. Teopema o cpenHeM.

6. 3ameHa mepeMeHHOH U HHTETPUPOBAaHUE MO YaCTIM B
OIIpeieIEHHOM HHTerpaie. Beruncnenue HecoOCTBEHHBIX
WMHTETPAJIOB.

1.3 | [Ipunoxenus 7. Berancnenne miomaaen miockux Gpuryp. Beraucnenne mIMHBL
OIIPeIeJIEHHOTO MHTETpaia IyTH.

8. Beruncienne obbema Tena BpaleHus. Berancnenue iomanu
MOBEPXHOCTH BPALICHUS.

2 DYHKIMH HECKOJIbKUX
nepeMeHHbIX

2.1 | Ompenenenue GpyHKIIUU 9. Haxoxnenune o0iactu onpeaeneHus GyHKINH IBYX IEPEMEHHBIX.
JIBYX H OoJiee mepeMeHHbIX ITocTpoeHue nUHUNA YpPOBHSL.

10. HaxoxaeHue TpeesioB M UCCIEOBaHUE Ha HENPEPHIBHOCTH
(GYHKUIUH IBYX TEPEMEHHBIX.

2.2 | [IpousBognble u 11.HaxoxxneHne 4YacTHBIX MPOU3BOAHBIX TIEPBOTO U BTOPOTO
nmuddhepeHnransl QyHKIANR nopsiaKoB. [Ipon3BoHAs 110 HATIPABICHUIO U TPATUECHT.
HECKOJIbKHUX TIEPEMEHHBIX 12. Tlpumenenme mnomHOro nuddepeHMaTa K TPUOINKEHHBIM

BbIYUCJICHUAM.
13. HuddepentmpoBanne croxHo ¢ynknun. KacarenbHas
TUIOCKOCTh U HOPMaJTh K TIOBEPXHOCTH.

2.3 | Haxoxxnenue skctpemyMma 14. HaxoxneHue skcTpeMmyma QyHKIUH JIBYX ITEPEMEHHBIX.

(yHKUIMHU IBYX IEPEMEHHBIX

15. Haxoxnenue ycnoBHOro skcrpemyma. ®Oynkims Jlarpamka.
16. HaxoxieHne HanOOobIIero U HANMEHBIIETo 3HaUeHUH (QyHKIINN
B 3aMKHYTOU 00JIaCTH.

HpOMC)KYTOIIHaSI aTrTecTanus - 3adem cC OMGHKOﬁ

Cemectp 3

Coodepoicanue 1eKYUOHHO20 KypCa

1 Psaabl

1.1 | YucnoBsie psasl 1. [TonsTHE psAZla U €T0 CXOAUMOCTH. DTaJIOHHBIE psabl. CBOMCTBA
cxonsamuxcs psgoB. HeoOXoaumplii mpu3HaK CXOAMMOCTH.
JocraTouHble IPU3HAKHA CXOAUMOCTH PS/IOB C MOJIOKUTEEHBIMH
YICHAMH.
2. 3nakouepenytromrecs panbl. [IpusHak Jleiioauna.
3HaKonepeMeHHbIE PsAbl. AOCOIOTHAS M YCIIOBHAS CXOAMMOCTD.

1.2 CrerneHHbIe PSIIbI 3. O0uacTh CX0UMOCTH cTereHHoro psaa. Teopema AGess.
JuddepeHnnpoBanue 1 HHTETPUPOBAHKUE CTETICHHBIX PAIOB. Psij
Maknopena u pan Teinopa.
4. Paznoxxenue GpyHKIUH B cTeNeHHBIC psbl. [[puMeHeHne psioB B
MPHUOIKEHHBIX BHIYUCICHHSIX.

1.3 | Psaab1 dypee 5. I[lepnognueckue pyukimn. [leproandeckne MpomeccHl.

Tpuronomerpuueckuii psan @ypre. Paznoxenue B pag Oypoe 2 7
nepuognuecknx QyHkuui. Teopema Aupuxie.

6. Paznoxenue B psg @ypbe ueTHbIX QyHKUUHA. Pasnoxkenue B psg
®ypbe HeueTHBIX QyHKIMNA. Pasnoxkenne B psjg Oypbe QyHKINIA
MIPOM3BOJIBHOTO Tiepuoja Ilpeacrapnenre HenepnoanIecKon
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Haumenoanue paszzena,

Conepxanue 3aHATHSI

n/m TEMbI JUCITUTUIMHEI
¢byukiun psgom Dypee.
2 HHTerpajbHoe
HCYHUCJIeHHE (PYHKIHMHU
MHOTMX NepeMeHHbIX
2.1 JIBoliHbIEC U TPOITHBIE 7. JIBOitHOI MHTETpa M €T0 CBOMCTBA. MI3MeHeHNE IpeeioB
HUHTETpajbl uHTerpupoBanus. CBe/leHrEe ABOMHOTO UHTErpajia K IOBTOPHOMY.
3ameHa nepeMeHHBIX B IBOWHOM mHTerpae. llonspras cucrema
KoopauHart. [Ipunoxkenue qBOMHOro0 UHTErpaa.
8. Kybupyembie MHOKecTBa U TpoliHOHU uHTerpan. Chepuyeckas u
MWIAHApAYECcKas cucTeMbl KoopanHaT. [Ipunoskenne TpoHOTO
WHTerpana.
2.2 | KpuBonuneiinbie naterpaisl | 9. KpuBoiuHeHHbBIN HHTErpall IIEPBOTr0O pojaa. Beraucienue Maccel

HEOJTHOpOIHOW Ayru. KpuBOIMHENHBII HHTErpan BTOPOro poja.
®opmyna Octporpaackoro-I'puna. [IpunosxeHuss KpUBOIMHEHHOTO
HHTETpaia BTOPOro poAa.

Cooeporcanue npakmuieckux 3aHAmul
1 Psaabl
1.1 | UccnenoBauue Ha 1. MccrienoBanue psioB Ha CXOAUMOCTD MTPH MTOMOIIIH
CXOJAMMOCTH YUCIIOBBIX HEOO0XOIUMOTO MPHU3HAKA CXOIUMOCTH M IIPU3HAKOB CPABHEHMUSL.
psiioB 2. UccnenoBanue psiioB HA CXOAMMOCTh IIPH MOMOIIU IPU3HAKOB
Kommm u JTanambepa.
3. UccnenoBanue Ha CXOOMMOCTh 3HAKOYEPELYIOLINECS PSAIOB.
4. Ompenenenne abCONIOTHON U YCIIOBHON CXOJIUMOCTH
3HAKOTIEPEMEHHBIX PSJIOB.
1.2 | Paznoxenue QpyHKIHI B 5. luddepennmpoBanre 1 HHTErPUPOBAHUE CTETIEHHBIX PSIOB.
CTETICHHbIE PS/IbI 6. Paznoxxenne GpyHkuii B pag MakiopeHa.
7. Paznoxxenne ¢pynkuuii B psg Teiinopa.
8. IlpumeneHue psiioB K MPUOIMKEHHBIM BBIUYMCICHHUSM.
1.3 | Pasnoxenne Qynkumii B | 9. Pasnoxenue B psag @ypoe 27 neproguueckux QyHKIMNA.
paasl Dypoe Teopema upuxie.
10. Pasnoxxenwue B psig @ypbe yeTHbIX GyHKIMH. Paznoxenue B
psn Oypre HeueTHBIX QYHKITHIA.
11.Paznoxenue B psan Oypbe GyHKIMI TPOU3BOIBHOTO IEPUOIA
IIpencraBnenue Henepuoandeckoil GyHkumu psgom Oypoe.
2 HHTerpaasHoe
HCYMCJIeHHe PYHKIIMH
MHOTHUX IepeMeHHbIX
2.1 | Beruucienue ABOMHBIX U 12. smeHeHue npenenoB uHTerpupoBanus. CBelleHUE TBOMHOTO
TPOMHBIX HHTETPAJIOB MHTETpajia K TOBTOPHOMY.
13. BeruucieHne 1BOMHBIX HHTETPAJIOB 3aMEHON TIEPEMEHHBIX.
14. TlpunoxeHue TBOITHOrO HHTETpaja.
15. Beruncnenune TpoiHbIX HHTErpalioB. Cdepuueckas u
HWIMHIpHYECKas CHCTEMbl KoopAuHAaT. [IpunoskeHue TpoHOTO
WHTerpaa.
2.2 | Boruucnenue 16. Berunicnenre KpUBOJMHEHHBIX HHTEIPAJIOB [IEPBOTO POAA.

KpI/IBOJII/IHeI\/’IHI)D( HUHTETpajioB

Beruucnenue maccbl HeoqHOpOoAHOU nyru. [Ipunoxxenus
KPUBOJIMHEHHOI'O UHTETpaja BTOPOro poja.
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Ne Haumenoanue paszzena,
Conepxanue 3aHATHSI
/o TEMBI IUCIUILIHHBI
[IpomeskyTouHas aTTecTauusA-9K3aMeH
Cemectp 4
Cooepoicanue 1eKYUOHHO20 Kypca
1 DYHKIHH KOMILIEKCHOT O 1.0npenencaune byHKIIH KOMITJIEKCHOTO TIepEMEHHOTO
nepeMeHHoro I'eomerpuueckoe  mzobpaxkenne OKIL.  Ilpemen  pyHKIHN
KOMIUIeKCHOro nnepemenHoro. Henpepeisaocts OKII.
Onpeaenenue npousBoanoi. Ananutuynocts OKII.
2. Nurerpan ot OKII. [Ipumenenne naTerpanbueix popmyn Komm
K BBIYMCIICHHUIO HHTETPAJIOB.
2 DyHKIHNOHATBHBIE PSIABI 3.YncnoBele psaAabpl C KOMIUIGKCHBIMH 4ieHamu. CBOHCTBa
CXOMALINXCS PSIIOB.
CreneHHBIC KOMITICKCHBIC psabl. Teopema AOers.
4. Pan Teiinopa. Teopema o paznoxeHnn QyHKITUHN B psia Teitnopa.
3 Boruersl u ux npumenenne | 5. Hynu ananutndaeckort pyHkunu. M301upoBaHHBIE 0COOBIE TOUKH.
[Mpu3Haku 0COOBIX TOYEK.
6. Beryer ananutudeckoi GyHKIUHN B 0c000i TOUKeE.
OcHoBHasl TeopemMa O BbIYETaX. BECKOHEYHO yaaiéHHas ocodas
TOYKA.
4 OcCHOBBI ONIEPALTIOHHOTO 7. OnepanuoHHoe wucuucieHne. HaxoxaeHue opuruHaia IO
HCUMCIEHHA n3o6paxennto. HaxoxaeHre n3o0paxeHn.
8. Pemenne nmaelHOTo mudQepeHIaTsHOr0 YpaBHEHHS N-HOTO
MOPSIIIKA C MIOCTOSHHBIMU KO3 (pPHImeHTamu.
Cooeporcanue npaxmuiecKux 3anHsamuil
1 DYHKIHH KOMIIEKCHOT O 1. TuddepenumpoBanre QyHKINH KOMITIEKCHOTO MEPEMEHHOTO.
nepeMeHHOro 2. CpoiicTBa quddepeHInpyeMbIX QyHKINH.
3. Ananurndeckue QpyHKIHN
4. NaTerpupoBanue (yHKIUH KOMIUIEKCHOTO IIEPEMEHHOTO.
5. Beluucnenue UHTErpaoB.
2 DOyHKIMOHAIbHbIE PSABI 6. YucnoBble psabl ¢ KOMIUIGKCHBIMH uieHamu. CBoiicTBa
CXOMALINXCS PSIIOB.
7. CtenieHHbIe KOMIUIEKCHbIE psizbl. Teopema Aderns.
8. Pasnokenue pynkuuu B psin Tetinopa.
9. Psag Jlopana.
3 Bobruersl u ux npumenenne | 10-11. [IpumeHeHne BBIYETOB K BEIYMCIICHUIO HHTETPAJIOB
oT pyHKIMH NEHCTBUTENFHON TIepEMEHHOM.
12-13. BruucneHre HECOOCTBEHHBIX HWHTETPAJOB C IMOMOIIBIO
BBIUETOB.
4 OcHOBBI ONIEPALIMOHHOT O 14 HaxoxaeHue opuruHala 1mno n300pakeHHIo.
HCYHUCIEHUSA 15. Haxoxxnenne n300pakeHui.
16. Pemenue smHelHOTO MU QepeHIINATEHOTO YpaBHEHUS N-HOTO
MOPSIJIKA C MTOCTOSTHHBIMU KO3 PUIIMEHTAMHU.
[IpomesxyTouHast aTTecTauus-okK3aMeH

4 Tlopsaok oOLEHUBAHUA

ycneBaeMocTH HM  cOPMHPOBAHHOCTH

KOMIIETCHIMH 00yYallerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTAllUM.
JUisi IOJIOKUTEIHHOM OLEHKH MO pe3yJbTaTaM OCBOCHHS JUCHUIUIMHBI 00ydYaromemyc
SHE00XOAMMO BBIIIOJIHUTh BCE YCTaHOBJIEHHBIE BHUIbI yueOHOH paboThl. OleHKa pe3ysIbTaToB
paboTsl oOy4aromierocs B 6amiax (o Bugam) npuBeaeHa B Tadbnumnax 7-10.

Tabmuua 7 - Ilkama M mokazaTelud OICHMBAHHUS pE3yJIbTaTOB Y4eOHOH paboThI
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oOydaromuxcs Mo Bugam B OamtsHO-peiTHHroBoM cucteme (BPC)1 cemectp

VYyebHas pabora |Cymma  |Bumpl u pe3ynbraThbl OrneHka B aTTecTaluu Banst
(BHzBI) O6amoB  |y4eOHOI paboThI (1Ikana 1 oKasareny OLCHUBAHUS ) (17 nenenn)
Texymas yueonas |60 Tecr 5 6anoB (IOpPOroBoe 3HAUCHHE) 5-10
paboTa B cemecTpe 10 6amoB (MakCHMaNbHOE 3HAYCHHUE)
KonTtpomapabie paboTHI 3a omay KP ot 510:10 6anmos
(3amura KOHTPOJIBHOH  |50a/T0B (MOPOrOBOE 3HAYCHHE) 20- 40
paboThI) 10 6amoB (MakCHMaNbHOE 3HAYCHHUE)
(4 pabotsr)
Keiic-3ananue 56asutoB (MMOpOroBOE 3HAYECHUE) 5-10
10 6aiioB (MakcUMaTbHOE 3HAUCHHE)
HToro nmo Tekyueii padore B ceMecTpe 30-60
IIpomexxytounas |40 Pemenue 3anaum 1. 5 6an10B (MOPOTrOBOE 3HAUCHUE) 5-10
aTTecTauus 10 6anoB (MakcuMaJIbHOE 3HAUCHUE)
(ax3amMeH) Pemenue 3anaun 2. 5 6ans10B (MOPOroBOE 3HAUCHUE) 5-10
10 6anJ0B (MaKCHMaIILHOE 3HAUCHUC)
Bomnpoc 6mnera Nel 5 pasuioB (OporoBoe 3HauCHHUE) 5-10
10 6ans0B (MakKCHMaIIbHOE 3HAUCHUE)
Bompoc 6mera Ne2 5 6ayutoB (TTOPOTOBOE 3HAYUCHUE) 5-10
10 6ans0B (MakKCHMaIILHOE 3HAUCHUC)
HToro mo mpoMeKyTOYHOH aTTecTanuu (IK3aMeHY) 20-406.
CymMMapHasi OLleHKa 110 IUCUUILIMHE: CymMma 0ayutoB TEeKyIei U IPOMEKYTOYHOH aTTeCTalluil 50 — 100 6.
Tabnuma 8 - Illkama u moka3aTenu OLIGHUBAHUS pPeE3yibTaTOB Y4eOHOU pabOThI
oOydaromuxcs o Bugam B OamsHO-peiTuHroBoii cucteme (bPC) 2 cemectp
VYuebHas padora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O0amroB  |yueOHOU pabOTHI (mIKaJia ¥ TIoKa3aTesid OIICHUBAHUS) (17 mepnenn)
Texymas yaebnas |80 WunuBugyansHOE 3a 13 or 10 no 20 6amios 10-20
paboTta B cemecTpe 3a/1aHue 106as1oB (MoporoBoe 3Ha4eHUE)

20 6au1oB (MakCMMaJIbHOE 3HAYCHHE)

KoHTponbHbIE paboThI

3a omny KP ot 1010:20 6annos

(3ammTa KOHTPOJIBHOM 100am10B (TIOpOTrOBOE 3HAUCHIE) 20-40
paboThI) 20 6amioB (MaKCUMaJIbHOE 3HAYCHNUE)
(2 paborsr)
Keiic-3amanue 1006a10B (MOPOTrOBOE 3HAUCHHE) 10- 20
20 6au1oB (MakCMMaJIbHOE 3HAYCHHE)
HToro nmo Tekyleii padore B ceMecTpe 40 - 80
[Ipomexytounas |20 Pewenue 3agaum 1. 5 6aJutoB (IMOPOrOBOC 3HAYCHUE) 5-10
aTTecTanus (3adyet 10 6ansoB (MakCHMalbHOE 3HAUCHUE)
C OIIEHKOM) Bompoc 6mrera Nel 5 6ans10B (MOpOTrOBOE 3HAUCHUE) 5-10
10 6anoB (MakcUMaIbHOE 3HAUCHHUE)
HToro no npoMe:kyTo4yHOIi aTTecTanuu (3a4eT C OLEHKOHH) 10-206.
CyMMapHasi OlleHKa 110 JHCHHILINHE: CyMMa 6ayuIoB TEKyIIeH U TPOMEXYTOUHOH aTTeCTallH 50 - 100 6.

Tabmuma 9 - Illkama u noka3aTenu OLIEHUMBAaHUS pe3yibTaTOB Yy4eOHOU padoThI
oOyJaromuxcs 1Mo Bujam B dayutbHO-peituaTroBoii cucreme (BPC) 3 cemectp
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Yyebnas padbora |Cymma  |Bumpl u pe3ynbTaThbl OrneHka B aTTecTaluu Banst
(BUIBI) OamoB  |ydeOHOU paboThI (mKaJia ¥ ToKa3aTeNy OICHUBAHNS) (17 menenn)
Texymas yuebnas |60 KoHTposnbHble paboThl 3a onny KP ot 7-8110:15 Gamios
pabora B cemecTpe (3aruTa KOHTPOJIBHO 7 6a10B (IIOPOroBOE 3HAYCHUE) 30- 60
paboThI) 15 pasmoB (MakCHUMaIbHOE 3HAYCHUE)
(4 pabotsr)
HTroro nmo Tekyieii padore B ceMecTpe 30-60
IIpomexxyTounas |40 Penrenue 3amaun 1. 5 6aJuT0B (ITOPOrOBOC 3HAYCHUE) 5-10
aTTecTalus 10 6amIoB (MaKCHUMaIbHOE 3HAYCHUE)
(3x3aMeH) Penrenue 3amaun 2. 5 6aJuT0B (ITOPOrOBOC 3HAYCHUE) 5-10
10 6ans10B (MakCUMabHOE 3HAUCHUE)
Bomnpoc 6mnera Nel 5 6a/10B (TOPOTOBOE 3HAYCHHE) 5-10
10 6ans0B (MakKCHMaITLHOE 3HAUCHUE)
Bormpoc 6uiera No2 5 danoB (oporosoe 3HaueHHUE) 5-10
10 6ans10B (MaKCHMaITLHOE 3HAYCHUE)
HToro mo mpoMeKyTOYHOH aTTecTanuu (IK3aMeHY) 20-406.
CymMMapHasi OLleHKa 110 IUCUUILIMHE: Cymma 0autoB TEeKyIei 1 IPpOMEKYTOYHOH aTTeCTallui 50 — 100 6.

Tabmuuma 10 - Illkama W ToOKa3aTeinw OLCHWUBAHHS PE3YJIbTaTOB Yy4eOHOH pabOThI
oOydaromuxcs o Bugam B OamnsHO-peiTHHroBoi cucteme (bPC) 4 cemectp

VYuebHas padora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O6amtoB  |yueOHOU pabOTHI (ImIKaJia ¥ TIoKa3aTesId OIICHUBAHNS) (17 menenn)
Texymas yaebnas |60 KonTtpoapHbie paboThI 3a omny KP ot 7-810:15 6anmos
paboTa B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 6aa10B (IOPOTOBOC 3HAUCHUE) 30- 60
paboThl) 15 6anu10B (MakCHUMaIbHOE 3HAYCHHUE)
(4 pabotsr)
Hroro no Tekymeii pagore B cemecTpe 30 - 60
[Ipomexxyrounas |40 Pemenue 3amaun 1. 5 6ayutoB (TMOPOTOBOE 3HAYUCHNE) 5-10
aTTecTalus 10 6ans0B (MakKCHMaIILHOE 3HAUCHUE)
(9Kx3aMeH) Pemenue 3anaun 2. 5 6ans10B (MOpOroBOE 3HAUCHUE) 5-10
10 6aqJ10B (MaKCHMaJIbHOE 3HAYCHNUE)
Bompoc 6unera Nel 5 pasoB (OPOTroBOE 3HAUCHUE) 5-10
10 6anoB (MakcuMaJbHOE 3HAUCHHUE)
Bompoc 6unera No2 5 6aJut0B (ITOPOrOBOC 3HAYCHUE) 5-10
10 6anoB (MakcuMaJbHOE 3HAUCHHUE)
HToro no npomMe:KyToYHO# aTTecTanuu (3K3aMeHy) 20-400.
CymMMapHasi OLleHKAa 110 AUCUUIIIMHE: CymMma 0ayutoB TEKyIei H IPOMEKYTOUYHOH aTTeCTallui 50 — 100 ©.

B mpomMexyTouHOHN arTecTalMM OLEHKa BbICTaBisieTcss B BenomocTh B 100-OamnbHOM
1IKajge ¥ B OyKBeHHOM SKBUBasieHTe (Tabnuia 11)
Tabmuma 11 — Cootnecenune 100-6amibHOM MIKaIbl U OYKBEHHOTO SKBHBAJIEHTA OLIEHKU

YpoBHHU OCBOEHUS Ox3amen 3auem
Cymma nabpannvix . -
o8 JUCIUIUIMHBI U Oyenka byxeennwiii oxeusanenm byxeennviti
KOMIIETCHILINH 9KBUBATIEHN
86 - 100 [IponBuHYTHIH 5 OTJIMYHO
66 - 85 IoBbIIeHHBII 4 XOpOIIOo 3auTeHo
51-65 [Toporossiit 3 YJIOBJIETBOPHUTEIHLHO
0-50 [lepssIit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuaJIbHO-TEXHHUYECKOE, IPOrPAMMHOE U YU4eOHO-MeTOAu4ecKoe
o0ecneveHue JUCHMILIAHBI.

5.1 YueOHast iureparypa

OcHoBHas1 yueOHasi JuTEpaTypa
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1. [epmueB B.I'. Marematuueckuii ananus [DneKTpoHHBIN pecypc]: YueOHnoe mocodue / B.I'.
[llepurneB. . - DnexkTpoH.TekcToBbIE JaH. - MockBa: HULl UHOPA-M, 2014. - 288 c. — Pexxum
nocrtyna: http://znanium.com/bookread2.php?book=342089

2. llepmmues B.I'. Marematudeckuii aHanu3 [DIEKTPOHHBIN pecypc]: COOpHHK 3amad C
pemenusmMu: Ydebnoe mocobue / B.I'. IllepmmeB. - DnekrpoH.TekcToBbie naH - M.: HUIL
NHOPA-M, 2013. - 164 c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=342088

JononHuTe/IbHAS Y4eOHAs JJUuTepaTypa

1. @uxrtenronsil, ['. M. OcHOBBI MaTeMaTH4ecKOro aHanusa. B 2 1. [Dnexkrponnsiii pecypc] : T.1:
yueOHuK / [.\M. ®uxteHronsil. — 9-¢ u3., CTepeoTHI. - DIEKTPOH.TEKCTOBbIC JaH. — (CaHKT-
[TeTepOypr : N3parenscTBO «JIaHbY, 2008. — Pexum JOCTYIIA:
https://e.lanbook.com/reader/book/65055/

2. @uxtenronsi, I'. M. Kypc nuddepeHmanrsHoro u MHTErpaJbHOrO UcUucieHus. B 2 1.
[Onextponnsii pecypc] :  T.2: yueOnuk / I'M. ®uxrenronpi. — 9-¢ u31M., CTEPEOTHN. -
OnektpoH.TekcToBble AaH. —  Cankt-Ilerepoypr : HzmatenbctBo «Jlamb», 2008. — Pexxum
noctyna: https://e.lanbook.com/reader/book/411

3. Marematudeckuii ananu3. Teopus u mpakTuka [DIEeKTpOHHBIN pecype] :  YdeOHoe mocodue /
[[umaues B.C., - 3-¢ u3x. - DnektpoH.TeKcToBbIe 1aH - MockBa: HUL] UHD®PA-M, 2015. - 351 c.
— Pexxum noctyna: http://znanium.com/bookread2.php?book=469727

4. MaTtemMaTHYeCKHIA aHAJIN3 B BOIIPOCaxX M 3a7adax [DIEeKTPOHHBIN pecypc] : ydeOHOe mocooue
/ B.®. byry3oB, H.U. Kpytuukas, [.H. Mensenes u ap., 5-e 3. - JIeKTPOH.TEKCTOBBIE JIaH -
Mocksa: OU3BMATIINT, 2002. - 480 c. - Pexum JIOCTYyTIa:
http://znanium.com/bookread2.php?book=544581

5. lonronosnosa, A.®. PykoBoACTBO K peLICHUIO 3ajiay 110 MaTeMaTndeckomy aHanuzy. Y. 1 : B 2
4y [DnekTpoHHBIM pecypc]: ydeOHoe mocobue / A.D. [onromomnosa, T.A. Konomsoknas. -
OnekTpoH.TekcToBble naH - Craspomnosb: CepBucmikoina, 2012. — 168 c. - Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=514584

5.2 MarepuajibHO-TEXHHYECKOEe M  MPOrpaMMHoOe olOecnevyeHue

AUCHUIIJINHBI.
VYueOHble 3aHATUS 0 AUCHUILIMHE NpoBoaiTcs B yueOHbIX ayautopusx KI'TIN KemIV:

615 YueOHas aynutopus (MyJIbTUMEANNAHAS) IS 654079, KemepoBckast 001acTh, T.
IIPOBEICHYUS: HoBoxky3neuk, np-kr Metamnypros, 1. 19

- 3aHATHHI JICKIITMOHHOTI'O THUIIA.

CneuuaanzupoBaHnas (yueonasi) Me0esib: J0CKa
MenoBasi, kKadeapa, CTOJbI, CTYJIbSI.

Oo6opynoBanue 1Jis1 Mpe3eHTAIIUN Y4eOHOr 0
MaTepualia: crmayuoHapHoe - KOMITBIOTEp, dKpaH,
MPOEKTOP, aKyCTHIECKas cucTeMa (KOJIOHKH).

Hcnoan3zyemoe nporpammuoe odecnieyenune: Ubuntu
Linux(ceoboano pacrpoctpansiemoe I10), LibreOffice
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(cBoOoHO pactpoctpansemoe [10), Sunexc.bpayzep
(oTedyecTBeHHOE CBOOOIHO pacnpocTpaHsemoe [10).

HurepHeT ¢ o0ecneyenuem goctyna B JUOC.

221 Koundepenn-3aa. YaeOHas ay TuTOPUS IS
MIPOBE/ICHHUS

- 3aHATUH CEMHUHAPCKOTO (ITPaAKTHYECKOTO) THIIA.

CnenmanuzupoBanHas (yaeOHasi) MebeJib: J0CKa
MEJIOBast, CTOJIBL, CTYJIBSI.

OodopynoBaHue Aj1s MPe3eHTAIIUH Y4eOHOTO
MaTepHaJia: CHCTeMHBIH 010K, MOHUTOPHI (10 1m1T.),
MUKIIEP-yCUINTENb, SKPaH HACTCHHBIN C
AIEKTPOTIPUBOJIOM, TIPOEKTOP, MUKPO(OHBI (2 mIT.),
MUKPOQOHHBIN ycHIuTeNnb (3 mrT.).

Hcnonb3yemoe nporpammMmHoe odecneuenne:MS
Windows (Microsoft Imagine Premium 3 year no
cybmmnensnonHoMy gorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHO
pacmpoctpansemoe 110).

HuTepuer ¢ goctynom B SUOC.

654041, Kemeporckas obmacts - Kysbacc, T.
Hogokys#nernk, yi. [{uonkosckoro, 1.23

229 a YuebOHas ayIuTOPHS TS IPOBEICHUS:
- 3aHATHA JIEKIUOHHOTO THIIA;
- 3aHATHUI CEMHHAPCKOTo (MPaKTUYECKOT0) THIIA.

CrnenmnanuzupoBanHas (yueOHast) MmeOeJib: JOCKa
MeJoBas, MapThl.

OobopynoBaHHe: MUKILIEP-YCHUINTEND, CACTEMHBIH
0JI0K, 3KpaH HACTEHHBIN C 3JEKTPOIPHUBOIOM,
MPOEKTOP, aKYCTHYECKask CHCTEMA.

Hcnoab3zyemoe mporpaMmMHoe o0ecrnedyenme:
MSWindows (MicrosoftimaginePremium 3 year o
cyonmnen3noHHomy toropopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOOIHO pacnpocTtpansemoe 110).

Hnrepner ¢ noctynom B JUOC.

654041, Kemeporckas obmacts - Kysbacc, T.
Hogoxky3uerik, yiu. [{unonkosckoro, 1.23

605 YueOHas ayauTopus 11 IPOBEIACHHUS:
- 3aHATHH CEMUHAPCKOTO (MPAKTHYECKOT0) THIIA;

- F'PYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYHBTaHHﬁ;

654079, KemepoBckast 0671aCTh, T.
HoBoxky3neuk, np-kt Metamnypros, 1. 19
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- TEKYIIEro KOHTPOJIS M POMEXYTOUYHOH aTTeCTaIlNH.

CneunuaanzupoBaHHas (yuednasi) Me0esib: J0cKa
MeJoBast, Kaenpa, CTOIbI, CTYIIbsI.

OodopynoBaHue Aj1s MPe3eHTAIIUH Y4eOHOT0
MaTepHaa:nepeHocHoe - HOyTOyK, 3KpaH, IPOEKTOpP.

Hcnoanzyemoe mporpammuoe obecnedenue: MS
Windows (Microsoft Imagine Premium 3 year no
cybmmmensnonHoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacmpoctpansemoe I10), FoxitReader
(cBoGomuo pacmpocrpansemoe 110), Firefox 14
(cBoOomHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oTeuectBeHHOE CBOOOIHO pacmpocrpansemoe I10).

HuTepHer ¢ o6ecnieuennem aocryna B JUOC.

606 YueOHas ayauTopus AJsl IPOBEICHUS:
- 3aHATHUH CEMHHAPCKOTO (TIPaKTHUYECKOTO) THIIA;
- TPYIIIOBBIX ¥ UHIUBUYAJIbHBIX KOHCYJIBTALUMN.

Cneuuaan3upoBannas (yuednasi) Mme0esib: J0cKa
MeoBasi, kadeapa, CTOJbI, CTYJIbSI.

Oo6opynoBanue 11 Npe3eHTAIIUN Y4eOHOr 0
MaTepHaia: nepeHOCHble - HOYTOYK, SKpaH, IPOSKTOpP.

Hcnoab3yemoe nmporpammHuoe odecnieuenue: M
Windows (Microsoft Imagine Premium 3 year o
cyonuuen3noHHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHO pacmipoctpansiemoe [10), FoxitReader
(cBoGomHO pacmpoctpansemoe 110), Firefox 14
(cBoboaHO pacnpoctpansemoe 110), SAnnexc.bpayszep
(oredyecTBeHHOE CBOOOAHO pacnpocTpaHsemoe I10).

HHTtepHert ¢ o0ecnieyenuem gocryna B JUOC.

654079, KemepoBckast 001acTh, T.
HoBoxky3sneuk, np-kt Metamtypros, 1. 19

333 YuebHas ayauTOpHS ISl IPOBEACHUS
- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA;
- TPYMNIOBBIX ¥ HHAWBUAYAIbHBIX KOHCYJIbTALUH.

CrnenmnanuzupoBanHas (yaeOHast) MeOeJib: J0CKa
MEJO0Basi, CTOJNBI, CTYJIbSI.

O0opynoBaHue: nepeHocHoe - HOyTOyK, 9KpaH,
HPOEKTOP.

Hcnonb3yemoe nporpammHoe odecreuenne: MS
Windows (Microsoft Imagine Premium 3 year no

654041, Kemeposckast obmacts - Kysbacc, r.
Hogoky3Hnern, yiu. Llnonkosckoro, 1.23
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cyOauneH3noHHOMY 0oroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansemoe [10).

Hnrepner ¢ groctynom B JUOC.

607 YueOHas aymuTOpus U IPOBEICHHS:
- 3aHATUN CEMHUHAPCKOTO (MPAKTHYECKOTO) THIIA;
- TPYIIIOBBIX M WHMBUYaJIbHBIX KOHCYJIbTAIINH.

CnenmanuzupoBanHas (yueOHasi) MebeJib: J0CKa
MEJIOBast, CTOJIBL, CTYJIBSI.

OodopynoBaHue 1151 Mpe3eHTAIINH Y4eOHOT0
MaTepHaa: nepeHocHoe - HOyTOyK, 9KpaH, IPOSKTOP.

Hcnoab3zyemoe nporpammHuoe odecneyenune: MS
Windows (Microsoft Imagine Premium 3 year o
cyonuuen3noHHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobOIHO pactpocTpansemoe I10), FoxitReader
(cBobomano pacmpoctpansemoe I10), Firefox 14
(cBobomHO pacmpoctpansemoe [10), Aunexc.bpayzep
(oTedyecTBeHHOE CBOOOAHO pacnpoctpaHsemoe 110).

HUnrepHer ¢ odecneuenuem goctyna B JUOC.

654079, KemepoBckast o0acTs, T.
Hosoxky3neuk, np-kt Metamnypros, 1. 19

716 YueOHast ayaAuTOpHs AJIsl IPOBEICHUS:
- 3aHATHUN CEMHHAPCKOT0 (IPaKTUYECKOTO) THIIA;
- TPYIIOBBIX ¥ HHAWBUAYAIbHBIX KOHCYJIbTALIUH.

CrnenmnanuzupoBanHas (yueOHast) MmeOeJib: JOCKa
MeoBasi, kadeapa, CTOJIbI, CTYJIbSI.

OodopynoBaHue 11 MPe3eHTALIUH Y4eOHOTO0
MaTepHaa: nepeHocHvle - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe odecrieuenne: MS
Windows (Microsoft Imagine Premium 3 year o
cy6nunensnoHHomy porosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHo pacmpoctpansemoe I10), FoxitReader
(cBoGoaHO pacmpoctpansemoe [10), Firefox 14
(cBo6OmHO pactpocTparsemoe 110),
SAnnexc.bpaysep(oTeuecTBeHHOE CBOOOTHO
pacmpoctpansiemoe [10).

HnTepHet ¢ o0ecneyennem gocryna B JUOC.

654079, KemepoBckast 001acTs, T.
HoBoky3ueuk, np-kt MeTtamnypros, 1. 19

616 YueOHas ayAuTopus [Jis NPOBEIACHHUS:

- TPYIIIOBBIX ¥ MHAUBUYAJIBHBIX KOHCYJIBTALINN;

654079, KemepoBckast 06J1acTh, T.
Hosoxky3neuk, np-kt Metamnypros, 1. 19
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- TEKYIIETo KOHTPOJISI ¥ IIPOMEXYTOYHOH aTTeCcTallny.

CneunuaanzupoBaHHas (yuednasi) Me0esib: J0cKa
MenoBas, kadeapa, CToisl, cTyibs. O0opyaoBaHue
1JI IPe3eHTAIUHN YU4e0HOT0 MaTepuaa:
nepeHocHvle - HOyTOyK, 9KpaH, MPOEKTOP.

Hcnoan3zyemoe mporpammuoe odecnedenue: MS
Windows (Microsoft Imagine Premium 3 year o
cyonuuensnoHHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacmpoctpansemoe I10), FoxitReader
(cBoboaHO pacmpoctpansemoe I10), Firefox 14
(cBoGOmHO pacupocTparsemoe 110),
Annexc.bpaysep(oTeuecTBeHHOE CBOOOTHO
pacnpoctpansemoe 110).

HuTepHer ¢ o6ecnieuennem gocryna B JUOC.

614 YueOHas ayaAuTOpHS AJIsl IPOBEICHUS:

- 3aHATHA JIEKIUOHHOTO THIIA,;

- 3aHATUH CEMHHAPCKOTo (PaKTUYECKOTO) THUIIA;
- TPYIIOBBIX ¥ HHAWBUAYATBHBIX KOHCYIbTALIUH.

CneuunagnzupoanHas (yueOHasi) Me0eJib: JOcKa
MeoBasi, kadeapa, CTOJIbI, CTYJIbSI.

OodopynoBaHue 11 MPe3eHTALINH Y4eOHOT0
MaTepHaa: nepeHocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnoab3zyemoe nporpammHuoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year o
cy6nunensnoHHomy porosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHO pacmipoctpansiemoe [10), FoxitReader
(cBobomHO pacmpoctpansemoe 110), Firefox 14
(cBobomHO pacnpoctpansemoe [10), Aunexc.bpayzep
(oTeuecTBeHHOE cBOOOIHO pacnpocTpansiemoe [10).

HHTepHer ¢ o0ecnieyenuem gocryna B JUOC.

654079, KemepoBckast 00macTs, T.
HoBoxky3sneuk, np-kt Metamutypros, 1. 19

718 YueOHas ayAuTOpHs 1Jis IPOBEIACHUS:
- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA;
- TPYNIOBBIX U HHIUBUAYAIBHBIX KOHCYJIbTAIINH.

CneuuaanzupoBaHnas (yueonasi) Me0esib: J0CKa
MeoBasi, kKadeapa, CTOJbL, CTYJIIb.

Oo6opynoBaHue 1Jis1 Mpe3eHTAIIUN Y4eOHOr 0
MaTepuaJia: epeHOCHOe - HOYTOYK, SKpaH, IPOSKTOpP.

654079, KemepoBckast 06J1acTh, T.
HoBoxky3neuk, np-kr Metamtypros, 1. 19
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Hcnoanzyemoe mporpammuoe obecnedenue: MS
Windows (Microsoft Imagine Premium 3 year no
cyonuiieH3noHHOMY oroBOpy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacmpoctpansemoe I10), FoxitReader
(cBoGomno pacmpocrpansemoe I10), Firefox 14
(cBoOomHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oreuecTBeHHOE CBOOOAHO pacmpocTpansemoe [10).

HnTtepHeT ¢ o0ecnneyenuem goctyna B JUOC.

5.3  CoBpemenHble  npodeccHOHANbHbIE  0a3bl  JaHHBIX U

HH(OPMAIMOHHBbIE CIIPABOYHbIE CUCTEMBbI.
IMepeuvens CIIB u UCC no nucuuniimHe

1.  Obwepoccuiickuii mamemamuveckuii nopman (UHGOPMAYUOHHASA —cucmema) -
http://www.mathnet.ru/
2.  Mathcad-cnpasounux no svicuiell Mamemamuxe -

http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. ZbMATH — mamemamuueckas b6aza oannvix, oxeamvlearowas mamepuaisl ¢ Konya 19
seka. zbMath codepocum okono 4 000 000 ooxymenmos, uz 6onee 3 000 scypnanos u
170 000 kHue no mamemamuke, Ccmamucmuke, uH@opmamuke, a MmMakKxice

MawuHocmpoenuio, (husuke, ecmecmeennvim Haykam u op. — https://zbmath.org/.

6 Unble cBeeHns U (WJIH) MATEPUAJIBI.
6.1.1lpuMepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT

6.1.1. KontpoJbHasi padora no Teme « DyHKINN»

1. Haiitu oGnacte onpeaeneHuss GyHKIUH:

a) y=\/§—lg(5—x)+i;
X—2

. X+3
0) y= arcsmT .
2. Haiitu o6nacte 3HaYeHUHN QyHKINU:
X
a)y =3c:osz—4;

6) y=v4-x*>+3
3. Haiitu QpyHKIMIO 0OpaTHYIO JaHHOW U MOCTPOUTH 00a rpaduka B OHOI cUCTeMe KOOPIMHAT:
y =2-3X
4. IToctpoutsb rpaduku QpyHKIHI:
a) y=—X"—x+2;
6) y=—x’ —|X|+2;
B) y:‘—x2 —|x|+2‘;
ry= —|Ogo’5|X| -
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6.1.2. KoutpoJabHasi padora no teme «IIpexen»

X—2 4x° . sinx —cos X
. 4x° —5X - -
Haiitu npenensl: a) lim ;0) lIm ——; lim

o2 )2 gx+2° " e 1o3¢ T ot cos2x
(x+lj
r) lim
x>@\ X +3

6.1.3. KoutpoabsHasi padora no teme «HenpepbIBHOCTE»

_ X>2
Uccnenosarts HKIIMM Ha HEIIPEPBIBHOCTH: a) Y = o)y= {X
by pep )Y =" Y= XX <2

32_
X°+5

+ 27"

1

B) Y=

6.1.4. KontpoJibHasi padora no teme «/IuddepeHunannnoe ncHUCIEHNE

HccnenoBath MetomaMu TudQepeHINaIbHOI0 HUCUYUCICHUS ciieayonme (yHKIUU U,
UCIIONb3Ys PE3yJbTaThl UCCIEIOBAHUSA, IOCTPOUTD UX TPAPUKH.

X2 —2x+2 _x2
1) y=2"E2 0 g) y-e2X X
x-1

6.1.5. KontpoJabHasi padora no Teme «HeonpeneneHHblii ”HTErpam»

Hailit nHTErpasbL:

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

(x=4)(x-3)x
6.1.6. UnguBUayadbHOE 3a71aHue M0 TeMe «OnpeneieHHbIN HHTErPa»

BrrunciuTe:

JVF1+1 ) 2.£e‘&dx.

Haiiti miomanas Gurypsl, orpaHU4eHHON TUHUSAMMU:
2 1 2
3. y:x44,y:§x,y:5.

Haiitu 0o0beM Terna, MosryueHHOT o Py BpalleHud (pUrypsl, OrpaHMYeHHON JTMHUAMU:
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4. x=y?, x=1, y=0.(0X, QY).

6.1.7. Tect mo pazgenam: «BBeaenne B ananusy», «AuddepenuuanpHoe ucunciaenne,
«HTerpanbHoe HCYHCIEHU e

BBeneHne B aHaIU3

1. O6nacmuio onpeoenenus pynkyuu Y =In(9—X) + X+ 5 ssuiemes npomesicymox:
1) [-59); 2) (-59);3) [-59]; 4) (-59].

2. Bnuwume 8 ymsepoicoeHue Hedocmaroujue cio8a:
Ilepemennas BenuunHa «(X) Ha3bIBaeTCS , €CJTH ee Tpeen

paBeH 0.

3. Bnuwume 6 ymeepoicoernue Hedocmaioujee ciogo.
Ecnu gucnioBast mocneioBaTeIbHOCTS MOHOTOHHA M OTPAHUYEHA, TO OHA

4. Bnuwume 6 ymegepicoenue Hedocmarowue cliosa:

. 1
lim \t+= | =e nasvisaemcs ,a
X—0o0 X

. Sinx
lim——=1 nasvisaemcs

+-0 X

5. Kaxoe u3z svipadxicenuil He A67151emCsl HEONPeOeleHHOCIbIO?

/5|2 bo-slia) ol | 2.

3 2
lim 3X +23X 2_4X paee:
X—>—>0 4X —

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

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

1) ycTtparumsIii pa3pheiB; 2) paspeiB | poaa; 3) paspsis |l pona; 4) He nuMeeT pa3phiBa.

8. @yukyusa y = 1X

HenpepbleHa Ha Oompe3Ke.
X
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) Faolia) Fra) 9 [0 9| S

9. Bnuwume 6 ymeepicoeHue Hedocmaroujue cioea:

Ecmu |jm f (X) = oo, to npsimast x=a Ha3biBaeTCs
X—a

10. Bnuwume 6 ymeepoicoeHue Heoocmaroujue cioea.

Ecim cymectsytor npeznenst K = |jm F(x) 1 b=|jm (f (x) —kx), To rpadux

X—>00 X—»00

¢byukuun y=f(X) umeer

11. Kaxoii uz epaguxoe ¢hynkyuu ne umeem acumnmom?

1 1 3 1
)Y="32y=—"7i8)y=x-3:4 y=-¢

JAnddepennuanbHoe HCIUCTIEHTE

1
12. 3nauenue npouseoonoii Gynryuu Y = @x 6 mouxe X=1 pagho

Dei2) e 3)s;d) -+
a a

13. Vpasenenue nopmanu k epaguxy gpyukyuu y = x° 6 mouxe X=1 umeem 6uo:
1 3 1 3 1 3 1 3
) y=—X+=3;2) y=—2X+—;3) Yy==—X——;4) y=—2X——.
) Y=oX+252) Y=—oXH 25 8) Y=o Xmoi ) Y =—oX =

2

14. @yuxyus y = ybbvi8aem Ha NPoOMeNCymKe:

x-1
1) (-3-2):2) (-10): 3) (o;%); 2) (23).

2

15. @yuxyusay = umeem MAKCUMYM 8 mouKe.
X —

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

16. Haubonvwee snauenue gynkyuu Yy =€ " na ompesxe [0;1] PABHO:

L1341
a a

17. Bnuwume 6 ymeaepaicoenue Hedocmaroujee cilogo:
Ecnmu @pyHkIust B Touke X, IMEET KOHEYHYIO TIPOU3BOHYIO, TO OHA HA3hIBACTCS

B 3TOU TOUKE.
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18. Vemanosume npasunvyro nociedogamenbHOCmMb HAX0HCOEHU NPOU3BOOHOU

@dyHKyuu.
e HaiiTh npupamenne GQyHKIUU Ay ;

e HAWTH OTHOIIICHHE —— |
AX
e J5aTh X mpuparieHue AX ;
Ay

e HaiTH Ipeaes OTHOUICHUS X npu AX —0.
X

19. Bnuwume 6 ymeepoicoenue neoocmaroujee cioso:

Touku, B KOTOpBIX IPOU3BOIHAS paBHA () WJIM HE CYIIECTBYET HAa3bIBAIOTCS

20. Bnuwume 6 ymeepacoeHue Heoocmarowue ciosa.
['naBHas 4acTh npupanieHus GyHKINHU, THHEWHAS OTHOCUTEIBHO AX Ha3bIBacTCs

GyHKIHH.

21. Brnuwume 8 ymeepoicoenue nedocmaiowue closd.
Ecnu B Touke X, , NpuHaAJeKaei 0061acTu onpenenenus GyHKINU, BTOpas

POXU3BOAHAS MCHACT 3HAK, TO X, SBJIACTCA

HNHTerpasibHoOe HCYMCIEHHE

22. Bnuwume 6 ymeaepoicoenue Hedocmaroujue Closa:

COBOKYITHOCTB BCEX MEPBOOOPA3HBIX IS JAHHON (DYHKITUHM HA3BIBACTCS

23. Bnuwume 6 ymeaepoicoenue Hedocmarouue Closa:

CDOpM}’J'Ia HHTCTPHUPOBAHUSA 11O HACTAM UMECT BUJL

24. VYcmanoeume coomeemcmesus u enuuiume 0YK8y psaoom ¢ Yuppoti:

1. j% a) arctgx +C;

X
dx
2. ; 0) In{x|+C;
j1+ x? ) Infy

3. I d)z( ; B) tgx +C.
COSs” X

Omeemur: 1 o2 53 4

25. J.% paegen.
RS

1
D1; 2)e; 3)-1, 4)5.
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26. Ycmanosume coomeemcmesus u enuuiume O6ykey psoom ¢ yugpoi:

b
1. myTomap MIoCKON GUrypsI; a) ﬂj yZdx:
a
b
2. JUIMHA yTH KPUBOW; 0) .[ f(x)dx;;
a

b
3. 00beM Tena BpalieHus; B) ‘Hl+ (y')2 dx ;

b
4. oAb MOBEPXHOCTH r) ZEI y-41+ (y’)2 dx.

BpaICHUS;

27. Bnuwume 6 ymsepoicoenue neoocmarouee cnogo:
OmnpeneneHHbIi HHTETPa ¢ 0ECKOHEUHBIMHU MpeAeiaMi HHTETPUPOBAHUS

Ha3bIBACTCA

6.1.8. KontpoJsibHas padoTa no teMe «IJKCTPeMyM (PYHKIIHH IBYX MepeMEHHbIX»

Keiic-3aganue:

B mpotiecce mpou3BoACcTBa UCHONB3YIOTCS ABa BUAA pecypcoB: kanutan K u Tpyx L.
0.5 703
®ynkuus Beimycka umZ = akK ™ L7, Ha apeH1y QOHIOB (KamuTana) u OIIaTy
Tpyna BbifesneHo 60 y.e., CTOUMOCTh apeH Ibl eIMHUITBI (POHTOB paBHA 3 y.€., CTaBKa 3apabOTHOU

miatel 4 y.e. Ilpu kakoM 3Hadenuu K mocturaercst HAaMOOIbIIHNI 00beM BhITycKa?

6.1.9. KontpoJsbHas padora no teMe «@yHKIIMHA HECKOJIbKHX MePeMeHHbIX

1. Haiitu HauGonbinee u HauMeHblnee 3Hauenus gpynkuuu Z = f(X,Y) B samxayTOif
obnactu D, 3amanHOl cucteMoii HEpaBEHCTB.
Z=X°+y?—9xy+27; 3>x>0, 3>y>0.

2. DKCIepUMEHTAIBHO TOJTyYeHbI IIATh 3HaUeHNH McKkoMoi GyHKmH Y = f (X) mpu msatu

3HAYCHHAX APTYMEHTA, KOTOPHIE 3alMCaHBbI B Tabiuie. MeTo10M HAMMEHBIIHUX KBAPATOB HAUTH
ynkunto y = f(X) BBuze y=ax+b.

X 1 2 3 4 5
y 4,3 5,3 3,8 1,8 2,3
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3. Halitu pasmepbl MNpsSMOYTOJIBHOTO Mapajuiefienunena  odbeMa V, HUMEIOIIero
HAUMEHBIIYIO TOJHYIO IIOBEPXHOCTb.

6.1.10. KonTpoJsbHas padora mo teMe «UuciaoBble, CTeNeHHbIE PAIBLD

1. MiccnenoBath CXOAMMOCTD PSIOB:

) Inn b) Z(Bn 1)” /2 C) i nn d) . e? 1 ) © 3
a " . = ,¢ sin(n® + 4).
Z—‘in\/n +1 4an+1 nnt-3" ”Z=:11—cos. nZ:l ( )

n

2. Haittu O6J‘IaCTL CXOAMMOCTH (DYHKITMOHAIHHOTO PA/IA.
n

3M8

(x+n

0 n

Zg—xz”sin(xwm)

n=1

x3)

:M8

6.1.11. KonTpoJbHas padora no teme «Psaabi @ypbe»

1. Pa3noxxuTh GYHKIIUIO f (X) W yKa3aTh IPOMEXKYTKH, TJe cymma paga Oypbe paBHa QyHKIMH f (X)
4,x €0, 7] %, = -7, % =0,
0,x € [~ 7;0), %,

2. Pa3noxuTh B MHTEpBaje (O, TE) B psit @ypbe a) 1o Kocuuycam, 6)mo cuaycam ¢Gyukimn: T (X) = X;
f(X)=7—-x;

¥ HaiiT cymmy psina B Toukax Xp . f(X) = {

3. Paznoxuts B psag @ypbe a) o cuHycaM, 0) Mo KOCHHYCaM s f (X), orpeieIeHHON Ha (O;ZTC)

f(x)=x*, f(x)=x°

4. Haiitn unterpan @ypre QyHKIMN TPOJOKUB €€ HEUETHBIM 00pa3oM Ha MHTEpBal (—OO;O) , €CIH

£(0) = {sin X, X €[0; 7]

0, x>rx

6.1.12. KonTpoabHasi padoTa nmo Teme «/{BoiiHbIe, TPOHHBIC HHTETPAJIBLD)

2
1 1-x
1. I3MeHUTh MOPSIOK HHTETPUPOBAHUS f dx J. f(x,y)dy
-1 0

2. BeraucnuTh HHTETpas ” (3x* —2xy+ y)dxdy , eciu 061aCTh HHTErPUPOBAHHS A OFpaHHYCHA
A

muHuAMH X =0, x =y2,y = 2.

3. BBIUuCIuTh 1BOMHOM HHTETpaj, UCHOIb3Ys NOISPHBIE KOOPIUHATHI
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”.:z’xdy Dixt—2x+y*=0, ¥—dx+y* =0, y= il ¥ =a3x

B 3

1 x Xy
4. BBIYUCINUTH TPOMHOM UHTErpa [ dx[dy | (X+y+2)dz
-1 0 0

5. BoruncnuTh 00beM TeJIa, 3aaHHOr0 HepaBeHcTBaMu X+ Yy+zZ<a, 3Xx+y=a, 3x+2y<2a
,y>0,2>0.

6.1.13. KonTtpoabHasi padora mo teme «KpuBojMHeiiHbIe HHTErPaJbD»

2 2 2 o
1. Beiuucaute HHTETpal I(x +y°+z")ds 1O OIHOMY BHTKY BHHTOBOH JIMHUH
AB
x=cost; y=sint;, z=t; 0<¢t<2m

2. BpluuCIUTh KPUBOJIMHEWHBIN HMHTErpal Ixz ydx+x’dy. L — KOHTyp, OrpaHHYECHHEIH
L

2 2
napabonamu y° =x; x~ = y.HamnpaBnenue 00xo1a KOHTypa MOJIOKUTEIHHOE.

3. BbIUMCINTH KPUBOJIMHEHHBIM WHTErpajl BTOPOrO THIIA J.ydx*‘ XdY  rne L — uersepts
L

. Vs
okpyxHoctt X=Rcost, y=Rsint or 1y =0 u 12 :E'

6.1.14. KonTposabHasi pa6oTa no TeMe «AHATUTHYeCKHe GYHKIMH KOMILIEKCHOI NepeMeHH oI

1. Joxa3aTh aHaIMTHYHOCTH (DYHKIMI ¥ BBIYUCIHUTH UX IPOU3BOIHYIO:
1.s8inz,2. ctgz,3. Inz.
2. Haiitu ocoOble TOUKM QYHKIMH: § (2) = 2°+3 f,(2)= z-1
S (2222217 C 2(2° +1)

3. IIpoBeputh, uTO PYHKIHS | = 1 |n(x2 + y2) SIBJISICTCS] TAPMOHHYECKO}A.
2

4.  Haittu amamutuueckyio ¢pynxmuio f(Z)=U+ 1V no 3agaHHOil nelcTBHTENHHOM YacTH

u(x,y) = x> —3xy? + 2y

6.1.15. KonTpoJsbHas padora no teme «Psaa Jlopana»

1. Paznoxuts B psig Jlopana:

1 1
f(2)=——— 0<|z/<1; f(2)= z>1
@= 0 1<lit@=
2. Haiitu ocoOble TOYKH (PYHKIIUHN U ONIPENIEIUTh UX XapaKTep ;
1-sinXx

6.1.16. KonTponbHasi paboTa no teMe ««BbrueTs»
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1. BEIYHCTUTH BBIYETHI BO BCEX KOHEUHBIX 0COOBIX TOUKaX (DYHKIIUU:
tgz
f(z)=—2—
T

-=z

4
2. BH‘II/ICJ’II/ITB BBIYCTEI BO BCEX I/IBOJ'II/IpOBaHHBIX OCO6BIX TOYKax, BKJIHO4Yasa 6CCKOHC‘IHO
YAQUICHHYIO TOUKY, I (QYHKITUH:

1
22+ =

f(z)=e 7

3. BelunucinuTh HWHTCrpajibl C IOMOIIBIO BBIUCTOB!

sin z dz dz
N3 ! 3
‘Z‘:l 7 ﬂ ‘Z‘=3 "+ 4Z
4

6.1.17. KonTpoJbHas padora no teMe «OnepanuoHHOe UCYHCTEHUE»

1. TIpoBepuTh, Kakue U3 yKa3aHHBIX (QYHKIMHA ABISIOTCS (QYHKIMSIMH-OPUTHHAIAMU:
ft)=b'n(t), b>0, b=1.

f(t) =e" n(),

2. Haiitn m300pakenne (QyHKIMA, UCTIONB3YsI CBOMCTBA JTMHEWHOCTH, TOAOOHS, CMEIIEHUS U
3anas3ablBaHus:

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

r) ft)=e™t®, m) f(t)=sin(t-bt-h),

3. Haiitu uzobpaxkenne QyHKIMU, 33 JaHHON TpadUIeCcKH:

6.2. IlpumepHble BoONpoOchbl M 3aJaHMA / 3aJa4yu VIS NPOMEKYTOUHOI

aTTecTaluu
Tabdmuua 12 - IIpumepHble TeopeTHYeCKHe BONPOCHI M NMPAKTHYECKHE 3aJaHUA K

IK3aMeHY/3a4eTy ¢ OLeHKOM
Cemecmp 1

| Pasziensl i TeMsI | IlpumepHsie | TIpumepHbie npakTHUCCKHE 3a1aHMs
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TCOPCTUIYCCKUC BOMPOCHI |

1. BBenenue B aHaJIU3

1.1. Oyukams

1. Omnpenenenue
(hyHKITHH, CTIOCOOBI
3aJIaHusl, CBOMCTBA
(hyHKIHIA.

2. OcHOBHBIC
3JeMeHTapHbIe (QYHKITUH,
WX CBOHCTBA U TpauKU.

1. Haiitu o6macThb onpez[eneHI/I;I (yHKIUH:

f(X)=v4- X+ —
I (1 x)
2
f(x) = _vxi-1l
arcsin(x—1)
2. Haiiti 00nacth 3HaYeHUHN QYHKITHIA:

ol
X2

=4/2x+1

3. Tloctpouts rpaduku GYHKITHIA:
1
y="5
y = 2x+1
y=+v9-x°
1.2. Tlpenen uncnooir | 3. Ywucnosas 4. IlycTh mOCNenoBaTeNbHOCTD {Xn} CXOMUTCS.

IOCICA0BATCIbHOCTH

MIOCJIE/IOBATENILHOCTD U €€
npesen.

4. Tlpusnak
CYILECTBOBAHUS Ipejieia
MIOCJIE/I0BATEIILHOCTH.

SBnsieTcs M CXOSIIEHCS TOCIe0BATENFHOCTD
{Xn+1— Xn}?
5. BeuucnouTh npeaen:

1 1 1
lim —+—+ +—
x>0 1.2 23 n-(n+1)

1.3. IIpenen ¢pyHkunu

5. Ilpenen dbyHKIHN.
OCHOBHBIE TEOPEMBI O
npeenax.

6. BeckoHeuHO Maible 1
OEeCKOHEYHO OOoIbIITNe
BEJIMYHMHBI, UX CBOHCTBA.
7. Ilepsblit u BTOpO#
3aMeyvaTeNbHbIC MPEJIEIIbI.
8. Heonpenenennsie
BBIpaKEHHSI.

6. Haiitu npenensr:

lim

x>0 sin 7x

3x2
hm(l+££)
X—>00 X
mV1+x—V1—x

X

x—0

1.4. HenpepsIBHOCTH
byHKIIIN

9. HenpepbiBHOCTH
(hyHKIIMH B TOUKE U Ha
MHOECTBE.

10. Toukwu pa3pbiBa
($YyHKIHUH.

11. Omnepanmu Hax
HENPEPHIBHBIMH
GbyHKIUAMY.

12. CpoiictBa (hyHKIHH,
HENpepBIBHBIX HA
OTpe3Ke.

7. HccnenoBaTh QyHKIMH HA HENPEPHIBHOCTB:

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

8. oonpenenuts cieayromnire QyHKIUH 10
HEINPEPBIBHOM B 3aJaHHOU TOYKE:

2
X" +x-12
f(X)=———F—
X—2-~y4-x
9. MHccaenoBaTh Ha HETIPEPBHIBHOCTH (PYHKIIMIO U
OHpe)IeJ'H/ITL THUIT TOYCK pa3pLIBa, €CJIN OHU €CTh

mpu X#3. (f(3)=7)
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y—32_x+2‘x-y— 1
x?+5 ’ X2 —3x+2

2. InddepenunaibHoe ucuucaieHue GyHKIHUHN OHOI nepeMeHHOI

2.1. llpousBoanas

13. Omnpenesenue
MIPOU3BOAHON B TOUKE.
I'eomeTpudeckuit cMbICI
IIPOU3BOIHOM.

14. HenpepsiBHOCTB
muddepeHIpyeMoit
(GYHKIHUH.

15. TIpou3BoaHAs CyMMBIL,
MIPON3BE/ICHHS, YACTHOTO
IBYX QYHKIIHUH.

16. IlpousBomHas
CIIOKHOM (hyHKITHH,
HesIBHOHM (QyHKIUH,
CTETEHHO-TIOKA3aTEIbHON
(GYHKIUH.

2
10. B kaxotii Touke mapaboib y=X"—2x+5
HY’KHO TTPOBECTH KacaTeIbHYyI0, 9TOOBI OHa OblIa
HEePIEeHANKYISIPHa OMCCEKTPHCE MEPBOTO
KOOPAWHATHOTO YTJIa.
10. Haiitu npou3BoiHbIC (hYHKITHH:

y=3x-x;

—tg°%;
y=1 5
y =2""*./sin x
y = (sin x)*

x*-cosy+y?-cosx=0

2.2. llpunoxeHust
MPOU3BOJAHOU

17. Teopema ®epma u
Teopema Poss.

18. Teopema Jlarpamxa.
19. Ilpasuo Jlomwmrans.
20. IpuzHaku
BO3pacTaHMsl U yObIBaHUS
(hyHKIHH.

21. DxcTpeMyM GYHKIHH.

Heobxoxnmoe ycnosue,
JOCTaTOYHBIE YCIIOBHSI
AKCTpeMyMa (QyHKIIUH.
22. BBIyKJIOCTh U
BOTHYTOCTb Ipaduka
¢dbysaxun. Toukn
neperuoa.

23. Acumnrotsl rpaduka
¢dhynakun. OOrras cxema
HCCIICZIOBaHUS (PYHKIIUU.

11. Ilpumenuma u Teopema Post k GyHKINUN
y=1-3vX* Ha orpesxe [-1;1].
12. Haiitu npeaens mmo mnpaswry Jlommrans:
. x"—1+Inx
lim——;

x—l1 ex —e

(SRR

. Xxe
lim ;
xow x et

11. HccrnenoBaTh HAa MOHOTOHHOCTh M HAWTH TOYK
IKCTpeMyMa (GyHKIINU:

y= X
1-x%’

CxP-2x+2.
x-1
12. HWccnenosaTh Ha BHIMYKIOCTh, BOTHYTOCTh U
HaNTH TOYKH reperuda QyHKIIH:
y= .
1-x*"
o xP-2x+2
x-1
13. HccnenoBate MeTogamu qudQepeHITHaILHOTO
MCYMCIICHMS Ceayrolre GYHKIIMU 1, UCIIOIb3YS
pe3yJIbTaThl UCCIICAOBAHUS, IOCTPOUTD UX TpaduKy|

’

X 1
— -y = pl—X
= cy=e
y 132 y

2.3. Iuddepennman 24. Tudpdepenmman 13. Breryncnuts npuOIMKEHHO TP TTOMOIIH
bynKmm GynKim. nuddepennmana /25,01

25. INpumenenwue .

ucdepentmana K 14. Haiitu nuddepenuman Gysxumu:

MIPUOTKEHHBIM

BBIYMCIICHUSAM. y= Ux? -X3;
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a1 x

ITpoMexxyTouHas
aTTECTAITHs - IK3AMeEH

Cemecmp 2

Paszness! U TeMbBI

[TpumepHbie
TEOPETUUECKHUE BOIIPOCHI

[TpumepHBIe IpaKTUYECKHUE 3aJaHU

1. UuTerpajibHoe MCHH

cjeHue PyHKIUM OJHON NepeMeHHOoM

1.1. HeonpeneneHHbIi
MHTETpaI

1. TlepBooGpa3nas
GbyHKIMH U
HEOIPEACIICHHBIN
nHTerpan. CBoicTBa
HEONpeIeIIEHHOTO
UHTETpasa.
HenocpencreenHoe
MHTETPUPOBAHHE.

2. Merton 3aMeHBI
MIEPEMEHHOM,
WHTErPUPOBAHKE TI0
acTsIM.

3. HWurerpupoBanue
palMoOHABLHBIX JPOOeH.
4. UHarerpupoBaHue
TPUTOHOMETPHUIECKHX
(bYHKIHIA.
WurerpupoBanue
UppaLMOHATBHBIX
(yHKIHHA.

1. Haiitu uaTerpabL;
x° +2x - 3y/x dx
e
I 1-cosx

dx
(x —sin x)*

I(3x+4)e3xdx

,[ X+ 2
X2 +x+3
2x? —3x -1

I dx
(x—4)(x-3)x

dx

Icoss xdx
fsin3 X cos? xdx

J~ x+1

——__dXx
VX2 +4x+5

1.2. OnpeneneHHbIN
HHTErpat

5. OnpenencHHBIH
WHTErpal, ero
T€OMETPHUIECKUH CMBICTI.
CBoiicTBa OMPEICIICHHOTO
WHTETrpaa.

6. dopmyna HeroToHa-
JleiiOnuia. Teopema o
CpeIHEM.

7. 3ameHa epeMeHHOH U
WHTErPUPOBAHKE TI0
YacTsSM B OIPEIEIIEHHOM
WHTErpale.

8. HecobcTBeHHbBIC
WHTETPabl.

2. BpIUHCIUTE:

4y q 5
!\/;Jrldx; !xz-\/l—xsdx;
In2 +o0

j'\/ex —1dx: [x-e**dx

0 —00

+00 1

J‘|n3X |X, J' dx

1 X o V1-X

1.3. Ipunoxkenus
OTIPEICIIEHHOTO
WHTeTpala

9. IInomans mIOCKOM
¢burypsL.

10. [dnuna gyru KpUBOM.
11. O6wem Tena
Bpaienus. [lnomanp
MMOBEPXHOCTU BPAIICHUS.

OrpaHUYEeHHOUN

3. Haiitu miomans Qurypsi,

JINHUAMMUA .
y=x>+1, yzéxz, y=5.

4. Haiitu miuHy Jyru KpUBOIA:
y = 2/x , oT x=0 110 x=1;

5. Haiitu oObeM Tena, TOIYYEHHOTO IPU
BpaleHud (QUrypbl, OrpaHUYEHHON JTMHUSIMH:

33




x=y? x=1, y=0.(0X, OY).
6

" Haiftu muiomaip MoBEepXHOCTH BpalllEHHUS:

9y = x(3-x)?, mpn x €[0;3]

2. OyHKIHMH HECKOJIbKHUX MepeMeHHbBIX

2.1. Onpenenenue
(yHKITUY IBYX U
OoJee IepeMEHHBIX

12. Onpenenenue
¢byHKIIMA ABYX U Oonee
HEPEMCHHBIX.
I'eomeTpuueckoe
n3o0paxkeHue QyHKIUH
JIBYX MIEPEMCHHBIX.

13. Ilpenen u
HETPEPBIBHOCTH QYHKITUH
JIBYX MIEPEMCHHBIX.

7. Haiitu oOnacts onpenenenus GpyHKIuA
z=x2+y?-9xy + 27,
Z=x2+2y*+1;

z=In(x-y)

7=+J4-x"-y?

8. I/ICCJ'IGI[OBaTI) (byHKHI/II/I Ha HETIPCPBIBHOCTh:
Z=x%+y2-9xy + 27;

Z=44-x*-y?
1
=
X—y

2.2. [IpousBoaHbIC U
g depeHIrnanb
(YHKIUH HECKOTBKUX
MEPEMEHHBIX

14. Yactasle
MIPOU3BOIHBIC, HX
T€OMETPUUECKHUI CMBICII.
15. JlnddepenimpyemMocTsb
1 monHbIi quddepennman
¢yskmmn. [Ipumenenne
nojiHoro auddepeHmaa
K MIPHOTIKEHHBIM
BBIYHMCIICHUSIM.

16. IlpousBoaHas 1Mo
HarpasJieHnIo. [ pajineHT.
17. IlpousBogHas
CJIO’)KHOHM (QyHKIIWH.
YacTHbIe TPON3BOIHBIE
BTOPOTO MOPSIIIKA.

18. Kacarenbhas
TUIOCKOCTh ¥ HOpMaJIb K
MOBEPXHOCTH

9. Haiitu yacTHBIC TPOU3BOAHBIC IEPBOTO U
BTOPOTO MOPSIAKOB

Z=x*+y?—9xy + 27,
Z=X2+2y%+1;
10. Haiitu npou3BoIHBIC CIEAYOIUX QYHKINH B
Touke M B HampaBliCHUU BEKTOpa n.
ulx,y,z)=x2+y*-z2, M(1, -1, 2), n (1, 2,-2)
11. Beruucnuts npubmmkenno 1,024 405 pexoms
u3 3HaueHuit pynxuun Z = X’ npu x=1, y=4.
12. Haiitu dz, ecim z = In(x* + y?).

2.3. DKcTpeMyM
(hyHKIUH TBYX
MepEeMEHHBIX

19. DkcrpemyM QyHKIHMH
JIBYX TI€PEMEHHBIX.

20. YCIOBHBIH 3KCTPEMYM.
21. HaubGomnbiee u
HaMMEHbIlee 3HAYCHHS
(GYHKIMH B 3aMKHYTON
obnacTH.

15. Haiitu sKcTpeMyMBbI CICAYIONUX (QYHKITUH:

I=y? X2+ Xy—-2X-6Yy
z= y\/;—yz—x+6y

16. HccnenoBaTh hyHKUMU HA YCIOBHBIN

IKCTPEMYM:
1 1

Z=—+—; npu xty=2;
Xy

Z=X-Y,; npux’+y’=1;

17. Haiitu BBICOTY U pagnyC OCHOBAaHUS

LWIAHPA HAauOONBIIETo 00beMa, €I €T
OJIHAsI TIOBEPXHOCTh paBHa 677 .

18. Haiitu HanOoIblIEE U HAUMEHBIIIEE

3Hauenust pyukuuu Z = f (X, y) B
3aMKHYTOM obnactu D, 3a1aHHON crCTEMO
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HCPAaBCHCTB!
Z=x*+y?-9xy+27; 3>2x>0, 3>2y=>0

IIpomexxyTouHas
aTTecTalus - 3auem ¢
OYEHKOU

Cemecmp 3

Pa3zness! U TeMbI

[TpumepHbie

TCOPETUYCCKUEC BOIIPOCHI

[TpumepHBIE IpaKTUYECKHE 3aJaHuUs

1. Psaael

1.1. Yucnoseie psiabt

1. UYwucnoo# ps.
CXomuMOCTh psfa.
["apmonuueckuii psia.
CBOMCTBA CXOISIINXCS
PSIOB.

2. HeoOxoauMmslii
MIPHU3HAK CXOANMOCTH

1. Mmapsagadq +dp + ...,

OIIpE€aCIUTb €TI0

o0mmuii unen 8, | 3amucarh psijl B BUIE

o8}
2.2
n=1

Panunyc cxonumoctu
CTENEHHOIO psija.

8. Pasnoxenue pyHKUNN

B psabl Maknopena u
Teitnopa.

9. Ilpumenenue
CTETICHHBIX PSJIOB K
NPUOTKEHHBIM
BBIYHMCIICHUSIM.

YUCIIOBOTO PS/a. 1 1.2 N 1.2.3 1.2.3. 4
3. Hocrarounsie aQ
HpI/IfI[{aKI/I CXOIMMOCTH 3 382 33 3.4
TOJIOXKHUTEIbHBIX PSIOB: 2. HccnenoBaTh CXOIUMOCTD PsJia:
MPU3HAK CPaBHEHUS, e 1
npu3Hak [lanambepa. Z T2, .
4. JlocraTouyHble n=1 {n°(n° +4)
MIPU3HAKH CXOJIUMOCTH ©
HOJIOKUTENBHBIX PAIOB: Z (n 34 4n)- e—(n+3)
paauKanbHbIA U n=1
VHTETpaJIbHBII IPU3HAKU _n2
Kormrm. - 1 n
5. 3Hakouepeayromuecs Z_: 37n n+1)
psnel. [Ipusnak JleiiOHuma. n=1
6. 3naxkonepeMeHHbIE *© 2—\/ﬁ
psinbl. AGCONTIOTHAS U Z
YCIIOBHASI CXOAUMOCTb. n=1 \/ﬁ
3. MHccnenoBath yCIOBHYIO U aOCOIOTHYIO
CXOJIMMOCTh 3HAKOTIEPEMEHHOTO PsIa.
i (_1)n :
o Vn+3
(e8]
> D" Leos—;
n=1
1.2. Crenennnle psinpl | 7. CTENeHHBIE PSJIBL. 4. Haiitu 0o0acTh CXOIUMOCTH

(YHKIIMOHAIBHOTO PSJa.
s (Y
nZ:1: (x+n)™

0 n

Z—in sin(x+7n)

n=1

f: (x— 3)

) n+1
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5. Haiitu cymmy psina i(_l)”‘l (1 n E ) L

= n

n=1

6. Pazmoxuts B psag MakiopeHa QyHKIHIO
f (X) =cos 5X. Ykasats o6nacts

CXOJMMOCTH MOIyYEHHOTO psizia.
7. Beruucnutb uHTErpai ¢ Toynoctsio o 0,001.

01 ,
je‘ﬁx dx

8. Boruucnuts 3uavenue GyHkuuu f(X) B
3agannoi Touke Xo (f(Xo)) ¢ TouHOCTRIO 11O
0,001.

7

10. TpuroHomeTpuUeCKuit
psan Dypese.

11. Pa3nmoxeHue B psi
DOypre 27
NEPUOANIECKUX (DYHKITHH.
Teopema Jupuxie.

12. PaznmoxeHue B psin
®Oypbe yeTHBIX QYHKIUH.
13. Paznoxenue B psin
Dypbe HEUETHBIX
(bYHKIHIA.

14. PaznoxeHue B psi
Dypbe QyHKIWIT
MIPOU3BOJILHOTO TIEPUOIA.

1.3.Psp1 @ypobe

5. Paznoxuts  QyHKIHIO f (X) U yKazaTh
MIPOMEXYTKH, TAe cymma psna Oypbe paBHA
¢byHKIMU f(X) U HallTu cymMmy psia B

Toukax Xy .

[4,xe[0;7] x
f(x)_{ 0,x € [- 7;0),x

6. Pa3noxuTh B HHTEpBaie (0, TE) B psin Dypee

7, % =0,

a) 1Mo KOCHWHYycaM, 0)rmo cuHycaM (QYHKIHU:
f(x)=x; f(X)=7-x;
7. Paznoxurts B psin @ypee a) mo cunycam, 0) 1o

KOCHHYCaM IS f (X), oTpeieiecHHOW Ha

(0;27) f(x)=x*>, f(x)=x°
8. Haiitu MHTeTrpa dypre byHKIIN
IPONODKMB €€ HEYeTHBIM 00pa3oM Ha
MHTEPBaI (—0;0), eciu
sinx,xe[0;x
O, x>rm

2. UnTerpanbpHoe ucumciaenre GyHKIMH MHOTHX NepeMeHHBbIX

2.1. [1Boiinbie u
TPOIHBIE UHTErPAJIbI

15. JIBoifHO# MHTETpAI:
orpeesieHre, CBOUCTBA,
FE€OMETPUYECKHIA CMBICIL.
16. Iepexon x
MTOBTOPHOMY B JIBOHOM
WHTEeTrpaje.

17. 3amenHa nepeMeHHBIX B
JIBOMTHOM HMHTETpAJIE.
JIBOWMHOM MHTErpaJl B
MOJISIPHBIX KOOpAWHATAX.
18. [punoxeHus
JIBOWHOT'O UHTETpaIa.

19. TpoiiHoii MHTETpAT:
OmpeJeNeHre, CBOMCTRA.
20. Boruncienue TpoiHbIX
WHTETPAaJIOB.

9. BbHIYMCINTH UHTEPaI J-J‘ (x—y)dxdy, ecnn
A

00J1acTh A OrpaHUYCHa JINHUSMHU:
y=0,y=x3x=2.

10. [loctpouts 0O6NACTH HMHTETPUPOBAHUS U
W3MEHHUTh TIOPSIJIOK HHTETPUPOBAHUS

?{!

1

[ax [ £(x ey
oA

|

dy[f(x y}dx+]dy ]f(x ydx

11. C IIOMOII[BIO JIBOMHOTO HHTErpana,
BBIUMCIIUTh IUIOIIAb IJIOCKOH (QUrypsI L ,
OTpaHUYEHHOU JINHUSAMUA y2 =2X+4,
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2 1
=——X+4
Y 2

12. IlepediTi K TMOJNAPHBIM KOOpAMHATAM U

BBIUHCIIUTH JIBOMHOM HHTErpai
] cos(x2 + yz}ixdy’ e
D

D= {(x y):x? +y? <a?

1x? xy
13. BbIUKHCIUTH HHTETPAIT J. j J. x” yzdzdydx
000

14. Beraucnuth 00BeM,
HOBEpXHOCTAMU: X2+ Y2 =1
X +Yy +z =3 u mnockocteio XOY.

OTpaHUYECHHBIN

2.2. KpuBonuHEeHHbBIE

21. Brruncnenue

15. BbIUHCINTD HHTETpa J(x2 +y° +2%)ds

MHTETPAJIbI KPUBOJIMHEHHOTO o
VHTCTpaJIa IICPBOTO poza. 10 OJHOMY BHUTKY BHHTOBOW  JIMHHHU
22. Berancitenme x=cost; y=sint; z=t; 0<t<2m
KPUBOJIMHEHHOTO Lo
HETEIpaTa BTOPOro PO, 16. BoluuciuTh  KPUBOJMHEHHBIH — WHTETpai
23. ®opmyna ['puma. Ixz ydx+x’dy . L — KoHTyp, OrpaHHYCHHbIH
24. Boruncrienue L
IuIoma el ¢ MoMoIIbIo napaboiaaMu yi=x; x'=y.
KPHBOIMHEHHOH Hanpasnenue obxona KOHTYypa
HHTETpasIa. IIOJIOKUTENIBHOE.
25. Yenosust 17. Beraucnute  KPUBOJIWMHEWHBIM  HMHTETpal
Egiii?;gé%fg;o BTOPOTO THIIA [ ydx+ xdy , Tiie L — ueTBepTsh
UHTETpaJia oT IyTH L )
WHTETPUPOBAHUS okpyxknoctn X=Rcost, y=Rsint or

y/
t1=0u to %
[IpomexxyTouHas
aTTecTallus - 9K3aMeH
Cemecmp 4
Paspnesnbl v TeMbl IIpumepnsie IIpumepHbIe TPaKTUYECKUE 3aJaHUS

TCOPCTUICCKUC BOIIPOCHI
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1. ®yHk1IUH
KOMILIEKCHOI 0
nepeMeHHOro

1. Oysrmwm
KOMIDIEKCHOTO apryMeHTa.
2. HenpepbIBHOCTH
(YHKIIMY KOMITJICKCHOTO
MEPEMEHHOTO.

3. IlpousBomHas
(YHKIIMY KOMITJICKCHOTO
apryMeHTa..

4. AHaNUTHYECKUE
¢ysakmmn. CorpspKeHHbIE
rapMOHUYECKHEe (PYHKIIUH.
5. Tlonsrtue
muddepenirana.
I'eomeTpuueckuii CMbICT
muddepentmana..

6. Wuterpai mo
KOMIUICKCHOMY
MEPEMEHHOMY U €T0
cBorictBa. [loHsATue
HEOTPE/ICIICHHOTO
UHTErpaja.

7. WuterpanbHas
¢dopmyna Komm. Cssizb
Mexay unTerpanom Komru
Y aHAJIUTUYECKOU
byHKIEH.

5. Jloka3aTh  aHaJMTHYHOCTb  (YHKIHHA H

BBIYMCIIMTH UX ITPOU3BOJHYIO:
1.8inz,2 ctgz,3. Inz.

6. Haiitu 0CO0BIE

2°+3
2% +22+2)z-1)
z-1
L0y

7. TIpoBeputh, 4T0 (GyHKIHUS U :lm(xz + y2)
2

TOYKH (hyHKIIA:

f,(2) =(

SBJISICTCS] TAPMOHHYECKOM.
8. Haiitu ($yHKIHIO

f(z)=u+iv no samauHOil jeficTBHTENEHON

AHAJIMTUYCCKYTO

qactn u(x,y) = x° —3xy? + 2y
9. Haiitu

Im f(z)=e"’(xcosx—ysinXx).

AHATUTUYECKYI0  (YHKLHUIO, €CIi

10.BBIUMCIUTE UHTETPAT C MOMOIIBIO (OPMYJIBI

sinz
tuna Komm: ——dz

N3
zzl(z_ﬂ'j
4

2. DyHKUHOHAJIbHbIE
PAAbL

8. Psanel GyHKIMA.
CxoauMoCTh pAfa.
PaBHOMEpHAs CXOIMMOCTb.
[Ipuznak Beilepurpacca o
PaBHOMEPHOI
CXOJIUMOCTH.

9. Crenennsie psasl. 1
2 TeopeMbl AGers.

10. Psapl aHAIUTHYECKUX
(yHKIHHA.

11. Psan Jlopana.

7. PaznoxwuTth B psaa Jlopana:

f=_ 1 0<fz<1.
2(z+1)

f(z)= 31 ,|z>1
2°+1
2

f(z)= 1

@) 2*+1 i<

3. Bbruersl 1 ux

12. Beruersl. OcHOBHAsA

8. BEBIUMCANTE BBEIYETHI BO BCEX KOHEUYHBIX

npuMeHeHue TeopeMa O BBIUETAaX . 0COOBIX TOUKaX (HyHKIINU:
13. BrruncnieHre BEIYETOB f tgz
B 0COOBIX TOYKax. Teopema (2) = ,
0 BBIYETAaX B PACIIUPEHHON " — Z z
KOMIIJIEKCHOM IIJIOCKOCTH. 9 B
14, Jorapudmmaecki . mténcnmb BBIUETHI BO BCEX I/ISOHngOBaHHBIX
Bbiuer. OCHOBHAS TEOPEMA 0COOBIX  TOYKAaX, BKJIFOYas €CKOHEYHO
anreopsl. Teopema Pyie. YHAJICHHYIO T(l)qu’ A1 YHKIIMM:
22+
2
f(z)=e *
10. BeIYUCINATS HHTETPAJIBI C TIOMOIIIBIO BBIYETOB:
sin z dz
S \3 dz, 2327
‘Z‘Zl 7 ‘Z‘:3 "+ 42
Z —_
4
4. OcHOBBI 15. TlpeoOpazoBanue 11. IlpoBepuTh, KakMe U3 YKa3aHHBIX (DYHKIHN
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ONepalHOHHOT0 Jlamnaca. ColicTBa SIBIISTIOTCSI (DYHKIMSAMU-OPUTUHATIAMH:
HCYHUCTCHUSA OPUTHHAJIOB U f(t)= btn(t), b>0, b=l
M300paKEHUH. 2
16. Onpenenenue ft)=e n(),
OpPUTHHAJIOB TIO 12. Halitn u3o0paxenue (yHKIUH, HCHONB3Ys
n3o0pakenmo. Popmyma CBOMCTBA JTMHEHHOCTH, TTOTO00MS, CMEIICHHS
Mennuna. lepBas u 3ara3 bIBaHus:
BTOpasdt T€OpeMa f(t)=1+t, f(t)=sinwt, f(t)=sin"t,
PasIIoKEeHHUSI. 3
17. llpumenenue f©)=e"t,
OTePaLIMOHHOTO f (t) =sin(t —b)y(t —b),
UCIUCICHIS VTS pEIICHHS 13. Haiitu yron moBopota o u KOI(PPHUIUCHT
OOBIKHOBCHHAIX pactsokenns kB Touke Zy =21 mpu
muddepeHaIbHbIX o
yPaBHEHHUIA. oroGpaxennn f(z) =e™(cosy—isiny).
IIpomexxyTouHas

ATTCCTAUA - OK3AMEH

CocraBurensb (1):

I'puguuna B. b., nornieHT kadenapsl MaTeMaTHKH, GU3UKHA U
MATEMATHYECKOI'0 MOJICITMPOBAHUS
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