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1 leab AUCUUIIHHBI.

B pesynbrare OCBOEHHMS MAaHHON IUCHUIUIUHBI Yy
chopMHpOBaHa KOMIIETEHIMSI OCHOBHOM mpodeccHoHaNbHOW 00pa3oBaTeNbHON MPOrpaMMBbl

OaxanaBpuata (ganee OITOII):

OIIK-1

oOyJaromierocss JoJKHa OBITh

ConeprxaHre KOMIIETCHLIMH KakK IUIAHUPYEMBIX Pe3yJbTaTOB OOYUYEHHS IO JUCLUIUINHE

cM. Tabimuel 1 u 2.

1.1 ®opmupyemMbie KOMIIETEHIIMA
Tabmuma 1 - ®opMupyeMble TUCIUIUIMHON KOMITETEHIIUH

HaumenoBanue Buga
KOMIIETCHUUY (YHUBepCAalbHAs,
obwenpogheccuonanvras,
npogheccuonanvras)

HaumenoBanue
KaTeropu (TpyIsl)
KOMIIETEHIINH

Kon n HazBaHue KOMIIETEHIINN

O6menpodeccruonanpHas

TeopeTuyeckue u
MMPAKTHUICCKHUE OCHOBBI
npohecCHoHANBHOM
JeSITETFHOCTH

OIIK-1. Cnocob6eH npuMeHsITh
(dyHIaMECHTAIbHBIC 3HAHUS, TTOJYYCHHBIC B
00J1aCTH MaTeMaTUYECKHUX U (WIIH)
€CTECTBEHHBIX HayK, M HCIIOJIb30BaTh UX B
npodeccruoHaABbHOM eI TeThHOCTH

1.2 UHaukaTopbl JOCTHKEHUSI KOMIIETEeHIIM I
Tabmuua 2 — MHAUKATOPBI JOCTHXKEHHSI KOMIETEHIUH, (hOpMUpyeMble TUCIUTUTMHOM

KOZI 1 Ha3BaHHUC KOMIICTCHIIMH

WNHIuKaTops! JOCTHKEHUS
kommetrennuu mo OITOIT

JIMCITUTUIMHEI U TIPAKTHKH,
¢dhopmupyronme komnerennuo OIOI

OIIK-1. Cnocoben
MPUMEHSITh
dbyHIaMeHTaIbHbIC 3HAHMS,
MOJTy9YeHHBIE B 00JIaCTH
MaTeMaTHYECKUX U (W)
€CTECTBCHHBIX HAyK, U
HCIIOJIb30BaTh UX B
npodecCuoHAIbHON
JESITEIbHOCTH

1.1 cTporo nokaspiBaeT
MaTeMaTUYECKHE
YTBEPKICHHSI, OCHOBHIBASICh
Ha GaKTax v KOHIEIHIIX
Teopui B o0nacTu
MaTeMaTHYECKUX U
€CTECTBEHHBIX HaYK, BBIJICIISS
IJ1aBHEIC CMBICJIOBEIC
aCIEKTHI B I0KA3aTEIbCTBAX;

1.2 Pemaet npakTuieckue
3aJla4il Ha OCHOBE
(GbyHIaMeHTaNbHBIX 3HAHUN B
o0jacTu MaTeMaTHYECKHUX U
CCTCCTBCHHBIX HAYK

1.3 Pemaer
npodeccuoHanbHbIC 3a/1a4H B
HCCIIEN0BATEIbCKOM U
MPUKJIATHON 1eATEeIbHOCTH,
HCIIOJIb3YS1 OCHOBBI
COBPEMEHHBIX
MaTeMaTUYECKUX TEOPHI

b1.0.10 MaremaTnueckuii aHanus
b1.0.11 AnreGpa u reomerpus
b1.0.14 Teopust BepoaTHOCTEHN U
MaTeMaTH4eCKasi CTAaTUCTHKA
b1.0.17 Teopus urp u
HCCIIEA0BaHUE Ollepalui

b1.0.20 ®u3uxka

b1.0.21 Iuddepenuunansusie
yYpaBHEHMUSI

Bb2.0.01(Y) YuebHas npakTuka.
TexHomornueckas (MPOEKTHO-
TEXHOJIOTHYECKasi) IPaKTHUKa
Bb3.01(1) ITonroroBka k mporenype
3alUTHI U 3aIIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI
OTJI.01 BeipaBHUBarOImMIA Kypc
MaTeMaTHKU

OTJI.03 BeipaBHUBaIOIINMA KypC

MH(OPMATUKH




1.3 3nanusi, yMenus, HaBblku (3YB) mo nucuuninne
Tabnuua 3 — 3HaHus, yMeHUs, HaBBIKU, (OPMHUPYEMBbIE AUCHUTUTMHON

Kon n Ha3zBanue WNHaukaTops! JOCTHXEHUS 3naHus1, yMeHust, HaBbIKH (3YB),
KOMITETEHIITNHT KOMITETCHIINH, 3aKpeIICHHBIE | (hOpMHUpYyEMBIC TUCITATITMHOM
3a IUCIUIIMHON
OIIK-1. Cnocoben 1.1 cTporo noka3piBaeT 3HaTh:
MIPUMCHSITH MaTeMaTHICCKHE
dbyHIaMeHTaTbHBIE YTBEpIKICHHS, OCHOBBIBasicy | OCHOBHBIC (baKTEL, KOHLETLIH U
3HaHUS, TIOJyYeHHbIE B Ha paKkTax ¥ KOHUEMIHUIX TIPUHIMUITET MATCMATHHCCKOTO aHATH3A.
obnactu TeopHii B 00JIaCTH Ymern:
MaTEeMaTHYeCKUX U (WJIM) | MAaTeMaTHYECKUX U
— TPaMOTHO TMOJIb30BATHCS S3BIKOM
€CTECTBEHHBIX HayK, U €CTECTBEHHBIX HayK, )
MaTEeMaTHYECKOTO aHAJIN3a;
UCIIONTb30BaTh UX B BBIJICTISIS TJIABHBIC
. — CTpOTO JI0Ka3hIBaTh
npodeccCHoHaNBHOMI CMBICJIOBBIE aCTIEKTHI B
MaTeMaTHYECKHUE YTBEPIKICHHS B
JIESITCIIBHOCTH JI0Ka3aTeIIbCTBAX;

00J1aCTH MaTEMaTHYECKOTO aHajm3a,

1.2 Pemniaer MPAKTUYCCKHE BBIACIIAS T'TTaBHBIC CMBICJIOBBIC

3a/1a9¥ HA OCHOBE aCIIeKTHI B JIOKA3aTEIbCTBAX;

(byHIaMEeHTANbHBIX 3HaHUK | — [PUMCHATD 3HAHUA

B 00JTACTH MaTeMaTHyecKux | MATEMATHYECKOTO aHaJI3a JIs

¥ €CTECTBEHHBIX HAYK pelIeHHsI MPaKTHYECKUX 3a7ad.
Baaners:

1.3 Pemaer

npodeccuoHanbHbIe 3agaun | CIOCOOHOCTBIO PeIIaTh

B HCCIIEI0OBATENBCKOMN U npogeCCHOHANIbHBIC 3a/1a4H B

NIPHUKIIAIHOM AesTebHOCTH, | HCCICN0BATENbCKOM U PUKIAIHON

HICITOJTB3Y S OCHOBBI NesITeIbHOCTH, UCTIOJIb3YSI OCHOBBI

COBPEMEHHBIX MaTEeMaTHYeCKOT0 aHAJIN3A.

MaTeMaTUYECKUX TEOPUI

2 O0bEéM M TPYAOEMKOCTDH IMCIHUIIMHBI M0 BUIAM Y4eOHBbIX 3aHSATHIA.

DopMBbI IPOMEKYTOUYHON ATTECTALUH.
Tabnuna 4 — O6beM U TPYJOEMKOCTh AUCIUILINHBI IO BUJIAM YUEOHBIX 3aHITHIA
O6BéM yacoB no popmam

OO61mast TpyI0EMKOCTh ¥ BHABI yUeOHOU pabOTHI 110 TUCIUILTHHE,

MPOBOJMMEIE B pa3HBIX (hopmax 00 06yge31({DH51 300
1 Obmas TpyaI0eMKOCTh TUCITATITIHBI 720
2 KonrakrtHast pabota oOy4Jaromuxcs ¢ npernoaasatTeneM (10 BUIaAM 250
y4eOHBIX 3aHITHH) (BCETO)
AynutopHas padota (Bcero): 250
B TOM YHCIIE:
JEKIUH 100
MPaKTUYECKUE 3aHATUSI, CEMUHAPBI 150
NPaKTUKYMBI

nabopatopHble paboThI

B MHTEPAaKTUBHOH (opme

B DJICKTPOHHOH opMme




BreaynuropHas paboTta (Bcero):

B TOM 4YHWCJIE, WHAUBHUIyadbHas padoTa OOydYarOUUXCSA C
penoaaBaTeneM

MMOATOTOBKA KypCOBOH pabOTHI/KOHTAKTHASI padoTa

rpynmnoBasA, UHAUBUAYAJIbHAA KOHCYJIbTalld W HWHBIC BUJbI
y‘le6HOI>'I ACATCIIBHOCTHU, MPEAYyCMATPUBAIOIINEC T'PYIIIIOBYIO

WIM  WHINBUAYAIbHYIO  paboTy  oOydarommxcs ¢
mperoaBareaem)
TBOpYecKas paboTta (dcce)
3 CamocrosTenpHas pabora o0yuaronuxcst (BCero) 362
4 lIlpomexyTodHasl aTTeCTaIs 00yJaroIIerocs 1,34
CEeMEeCTpHBI-
dK3aMeH
(36 4.)
2 cemecTp-
3a4eT ¢
OLICHKOM

3. Y4eOHO-TeMATHYECKHUI IJIAH U COIeP:KaHMe JUCHUILINHBI.

3.1 YyeOHO-TEeMATHYECKUN MJIAH

Tabmuua 5 - YueGHo-TeMaTHuecKuil mi1aH 04HOM (hopMbl 00yUEHHUS

O6mmas TpymoeMKoCTh 3aHsATHI (Jac.) Dopmbl
% Paznenst 1 TeMBl TUCIIUTUIUHBI TI;}(’)I(I:(T):M Y 020 A 300 KTO?T}Sgﬁ;OH
S 10 3aHATHIM (6cezo YHITOPH. YAHTOPH. HIPOMEIKYTOIH
= 3aHITUS CPC 3aHITUS CPC |ont aTTecTanuu
25 uac.) | pexn. | mpaxr. JIEKIL. | IPAKT, yCIICBaeMOCTH
Cemectp 1
1. BBeaeHue B aHAJIN3 18 26 40
1-2 1.1. ®ynkus 22 4 6 12 Kontponbu
ast pabora
Tect
34 1.2. IIpenen yncnoBoit 20 4 4 12
110CJIeI0BATELHOCTH Kontponsn
as pabora
5-7 1.3. Ilpenen ¢pyHkunu 26 6 10 10 Tecr
8-9 1.4. HenpepbIBHOCTD (DYHKITUU 16 4 6 6 Kontponsu
as pabora
Tect
2. JuddepeHnuanbHoe HCHHCTEHHE 18 28 | 50
(pyHkuuM 0HON epeMeHHOo
10-12 | 2.1. Ilpon3BonHas 31 6 10 15
Kontponsu
13-16 | 2.2. IIpuno>xeHus: MPOU3BOAHON 35 8 12 15 ast paGoTa
17-18 | 2.3. Juddepenunan pyHKIun 30 4 6 20 Tecr
[IpomexxyTouHast arTecTanus - 36 9K3aMmeH
9K3aMeH

HUTOI'O no 1 cemectpy

216 36 54 | 90

CemecTp 2

(yHK1IUM OHOM IEpEeMEHHOMH

1. UHTerpajibHOE UCYMCIIEHUE 16 16 | 40




OOmas TpynoeMKocTb 3aHsTHi (dac.) DopMbI
8 TEKYILEro
= Paznenbl 1 TeMbl AUCHUTIIAHBI 1PYAOCM 020 300 KOHT}{oonﬂ u
= KOCTB | AymuTOpH. AyaHUTOpH.
S IO 3aHATUSIM yAuTOp YAHUTOp TIPOMEKYTOUH
= (scezo 3aHSATHS CPC | 3aHsATHA CPC (oii aTTecTaunu
2B 4ac.) | pexu. [ mpaxr. s, | mpakr) YCIIEBAEMOCTH
1-4 | 1.1. HeompeneneHHbIH HHTETpa 36 8 8 20 KoHntponbsx
as pabora
Tecr
5-6 | 1.2. OnpeneneHHbIN HHTErpal 18 4 4 10 WUnnusnaya
JbHOE
7-8 | 1.3. [IpunoxxeHus: onpeaeeHHoro 18 4 4 10
3aJaHne
UHTeTpaja Tect
2. OyHKIUM HECKOJIBKUX 14 14 | 44
nepeMeHHbIX
9-10 |2.1.0 18 4 4 10
npeznenacHue GyHKIUN ABYX U Kotrporbit
OoJee IepeMEHHBIX Gora
as pa
11-13 | 2.2. IlpousBoansie u guddepenuuans | 27 6 6 15 P
(yHKUUH HECKOJIBKUX TIEPEMEHHBIX
14-16 | 2.3. DxcrpemyM QyHKIMU IBYX 27 4 4 19 Keiic-
MEPEMEHHBIX 3aJlaHue
17 IIpomexxyTouHas aTTecTanus - 3auem 3auem c
C OYeHKOU OYEeHKOU
HUTOI'O no 2 cemectpy 144 30 30 | 84
Cemectp 3
1. Paanl 12 22 | 60
1-4 1.1. Yucnossle psasl 32 4 g8 |20 KOHTpO/IbH
0
5-8 1.2. CreneHHBbIE psIbI 32 4 8 |20 V1 paboTa
9-11 | 1.3.Pans1 @ypoe 30 4 6 |20 KoHntponbx
ast pabora
2. UnTerpajibHoe HCYUCIEHHE 6 12 | 32
(pyHKIUM MHOTHX NepeMeHHbIX
12-15 | 2.1. JIBoiiHbIE U TPOWHBIE UHTETPAIIBI 29 4 8 17 KonTposbn
as paboTa
16-17 | 2.2. KpuBoirHeHHbIE UHTETPaJIbl 21 2 4 15 KonTposbu
ast pabora
[TpomexyTouHast aTTecTalus - 36 9K3AMEH
9K3aMeH
HUTOI'O no 3 cemectpy 180 18 34 | 92
Cemectp 4
1-5 1. ®yHKIMH KOMILIEKCHOTO 44 4 10 | 30 KonTponsn
nepeMeHHOr 0 as pabora
6-9 2. ODyHKIUOHAJIbHbIE PABI 34 4 8 22 Kontponsu
ast pabora




OO6mas TpymoeMKocTs 3aHATHII (Jac.) Dopmbl
S 0é TEKYILEro
E Pa3znenbl u TeMBl TUCHUIIIIUHEI 1PYAOCM 020 300 KOHTPOJIA U
LQ KOCTb | A A
S 0 3aHATHAM YATOPH. YAUTODH. TIPOMEIKYTOH
= (scezo 3aHSATHS CPC | 3aHsATHA CPC (oii aTTecTaunu
2B 4ac.) | pexu. [ mpaxr. s, | mpakr) YCIIEBAEMOCTH
10-13 | 3. BoIueThl 4 MX MPUMEHEHHE 36 4 8 24 Kontponsu
as pabora
14-16 | 4. OcHOBBI ONIEPAIITHOHHOTO 30 4 6 20 KonTponsx
UCYHUCTEHUS as pabora
[IpomexyTouHas arrectauud - akzamern | 36 9K3AMEH
HUTOTI'O no 4cemectpy 180 16 32 | 96

3.2. Conep:xaHue 3aHATHH N0 BUIAM y4eOHOH padoThI
Tabnuna 6 — ConeprkaHue TUCIUTUTMHBI

No HaunmenoBanue paszzgena,
ConepsxaHue 3aHsITHS
n/m TEMBI JUCIUATIIHEI
Cemectp 1
Cooeporcanue 1eKyuoHHO20 Kypca

1 BBenenue B ananu3

1.1 DyHKIUSA 1. Ionstue pyukuun. [lonsiTue MHOKecTBa. Oniepauy Hal
MHOkecTBamHU. [loHsITHE OKpecTHOCTH TOUKH. DYHKIIMOHATEHAS
3aBUCUMOCTD. [ paduk dhyHKINN.
2. I'paduku OCHOBHBIX AJIeMEHTapHBIX (yHKIHA, CriocoOb!
3amanus QyHknuu. OcHOBHBIE cBoicTBa GyHKIMH. OOpaTHAS
¢yskuus. CrnoxHast QyHKIHUS.

1.2 IIpenen uncnoBoit 3. YucnoBsie MOCIEI0BATEIBHOCTH U UX CBOMCTBA. OrpaHUYCHHBIC

MOCIIET0OBATEIEHOCTH ¥ HeorpaHUYEHHBIE TIOCTIeI0BATEIFHOCTH. beckOHETHO Maltbie n

0ECKOHEYHO OOJIBIIHE MOCIE0BATCILHOCTH.
4. Tlpenen 4MCIOBOM MOCIENOBATEIHHOCTH U CIIOCOOKI €r0
BbIAuciIeHnd. CXoaammuecs IoCiIeI0BaTeIbHOCTH U KpUTepUit
Kommu.

1.3 [penen pyHKIIN 5. llpenen ¢pynkmun. OmHOCTOpOHHME TIpeenbl. beckonewHo
Maibie BennuuHbl. CpaBHEHHE 6eCKOHEYHO Mambix OCHOBHBIE
SKBUBAJICHTHOCTH.
6. beckoneuno 6opIMe BeMMIUHBL. OCHOBHBIC TEOPEMBI O
npeenax.
7. 3ameuarensHble npeAensl. HeonpeneneHHOCTH.

1.4 HemnpeprsiBHOCTS hyHKIIME | 8. HempepbIBHOCTL GYHKITHH B ToUKe. TOUKM pa3pbiBa GyHKIANA U
ux knaccudukanus. OCHOBHBIE TEOPEMbI O HEITPEPHIBHBIX
(YHKIHSIX.
9. HenpepsIBHOCTH 351eMeHTapHBIX PpyHKIUH. ['1obassHbIE
CBOICTBA HETPEPHIBHBIX PYHKIMK HenpepbIBHOCTh PyHKIIMK Ha
WHTepBaje u Ha oTpe3ke. CBoiicTBa (GyHKIHIA, HEIPEPHIBHBIX Ha
OTpe3Ke.

2 JAudpdepenunansHoe

ucyucjieHue GyHKUUN
O/IHOI1 IIepeMeHHOi

2.1 [IpousBoanas 10. 3apauu, npuBOsLINE K IOHITHIO IPOU3BOAHON. OnpeaeneHue

npousBogHoi. [IpousBoanas u quddepennuan. YpaBHenue k

8




/1

HaumenoBanue pas3acia,
TEMBI TUCIUITTHHBI

ConepsxkaHue 3aHITHS

KacaTeJIbHOM W HOpMaJln K KpUBOH. CBSI3b MEXKILY
HETIPEPHIBHOCTHIO U AU HEePeHITUPYEMOCTHIO (YyHKITHH.

11. Cxema BeruuCIeHHUs MPou3BoIHONW. OCHOBHBIE MTPaBHiIa
muddepeniupoBanus. [IponsBoHast cnoxXHON U 00paTHON
¢ynkuuu. [Ipor3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHA.

12. IuddepennupoBanmie HESBHBIX U MAPaMETPHUUCCKH 3aJaHHBIX
¢dbyuxnwmii. Jlorapudmuaeckoe mudepeHInpoBanme.
[Tpoun3BoHBIE BBICIIUX MTOPSAKOB..

2.2

ITpunoxeHus TpoOU3BOIHON

13. OcHOBHBIE TeopeMbl TUPPEePeHINATEHOTO HCUUCICHUS
(®epma, Poms, Jlarpamka). [Ipasuno Jlomwmras.

14. Bo3pactanue u yobiBaHHE QYHKIUH. DKCTpEMyM (QYHKIHH.
HauGonbuiee n HanmenblIee 3HaueHUS QYHKINUU HA OTPE3Ke.

15. Beimyknocts ¢yHkuuu. Touku nepern6a. ACHMOTOTHI rpaduka
GyHKIUY.

16. O6mas cxema uccieoBaHus (GYHKIIMHA U TTIOCTPOCHUS MX
rpauKoB
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Juddepentuan hyHKIHH

17. Ionstue nuddepennuana GyHKINH, €T0 T€OMETPHIECKUIT
CMBICIL.

18. [pumenenue quddepenuunana B mpuOINKEHHBIX
BbIuUcIeHUsAX. AnddepeHnnansl BRICIINX TOPSIKOB.

Cooepoicanue npakxmu4eckux 3aHAmull

1 BBenenne B anau3
1.1 OmpeneneHne CBOMCTB 1. Haxoxaenue ob1acTu onmpeneicHus U 001acTi 3HAYCHUH
(yHKUUH B IOCTpOCHHUE byHKUIUY.
rpadukoB 2. Omnpenenenne CBOWCTB (PYHKIIMA: YETHOCTh, HEUETHOCTD,
MEePUOANYHOCTD, OTPAaHIHYEHHOCTh, MOHOTOHHOCTH U JIP.
3. [loctpoenue rpadukoB HyHKITHIA.
1.2 Haxoxnenue npenena 4. HaxoxJieHHe mpejieia YUCI0BOM M0CIe10BaTeIbHOCTH 110
YUCTIOBOM OTIPEICJICHHUIO.
MOCIIEI0OBATENIEHOCTH 5. Ilpenen 4ucIOBO MOCIEAOBATEIEHOCTH U CIIOCOOBI €T0
BbMAuciIeHna. CXoasammuecs IOoCiIeI0BaTeIbHOCTH H KpUTepUit
Komu.
1.3 Haxoxnenue npenena 6. Haxoxxnenue mipenena (yHKIIUH 110 OMPEIEICHUIO.
byHKIUU 7. HaxoxeHue 0THOCTOPOHHMX IIpeienoB. beCkoHEeYHO Masble
Benn4yuHbL. CpaBHEHHE OECKOHEUHO MaJlbiX. beckoHeuHo Oonmbline
BEJTMYNHBL.
8. HaxoxeHne mpeaesnoB ¢ UCMOIb30BaHHEM OCHOBHBIX
SKBHUBAJICHTHOCTEH.
9. HaxoxieHue rpenesioB Mpy MOMOIIH EPBOTO M BTOPOTO
3aMevaTeNbHBIX NPEIETIoB.
10. PackppiTHE HEOTIPEAECICHHOCTEM.
1.4 Uccnenoanne Gynkmmii Ha | 11. MccnenoBanue yHKIUI Ha HENPEPBIBHOCTD, HCXOAS U3
HEeNpPEepBIBHOCTD OTIpE/IECTICHMUSL.
12. HaxoxaeHre TOUeK pa3pbiBa GYHKIMHA U WX KIACCHU(PUKAIIHS.
13. HemnpepsiBHOCTh pyHKIMK Ha MHTEpBAJIe U Ha OTPE3KeE.
Hcnonp3oBaHue cBOICTB (pyHKINH, HEMTPEPHIBHBIX HA OTPE3KE.
2 JAudpdepenunanbroe

HcyHciaeHue PyHKIMn




/1

HaumenoBanue pas3acia,
TEMBI TUCIUITTHHBI

ConepsxkaHue 3aHITHS

O/IHOI1 IIepeMeHHOi

2.1

Huddepennmpoanme
byHKIMIA

14. Pemienue 3a1a4, IpUBOASIINX K MMOHATHUIO TPOU3BOTHOM.

15. YpaBHeHHe K KacaTeJbHOM 1 HOpMalu K KpuBoi. HaxoxxaeHue
CBSI3HM MEX]Ty HETIPEPBIBHOCTHIO 1 TU(HEPEHITUPYEMOCTHIO
(GhyHKIHN.

16. HaxosxaeHue mpou3BOJHBIX C UCIIOIB30BAHUEM TaOJIUIIBI
MPOM3BOAHBIX U TpaBUI UG HepeHIINPOBaHUS.

17.HaxoxxaeHre Mpon3BOIHBIX CI0XKHOW U 00paTHOW (YHKIUH.
18. AuddepennupoBaniie HESIBHBIX U MAPaMETPHUUCCKH 3aJaHHBIX
¢dbyuxnwmii. Jlorapudmudeckoe muddepeHITnpoBaHme.

2.2

IIpunoxeHus Nponu3BOIHON

19. [IpumeHeHne OCHOBHBIX TeopeM AuddepeHraIbHOTo
ncuncnenns (Oepma, Pomns, Jlarpamka).

20. Haxoxnenue npenenos GyHKIHHA 1Mo TpaBwmry Jlomuras.
21.HaxoxaeHne NpoMeKyTKOB BO3pacTaHus U yObIBaHHS (yHKIUH
U TOYEK KCTPEMyMa.

22. HaxoxaeHme HanOOIIBIIEr0 M HAMMEHBIIIETO 3HAYECHHUHA

(YHKLINH Ha OTpe3Ke.

23. HaxoxaeHue mpoMexKyTKOB BBITYKJIOCTH, BOTHYTOCTH
rpaduka QyHKIMH U TOYEK nepernda. ACUMOTOTHI rpaduka
GyHKIIH.

24 VlccnenoBanue GyHKIUN U IOCTPOCHUS UX TPapHKOB.
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Hcnonp3oBaHue MoHITHS
muddepentian GyHKITUN
JUTSL PEIICHMS 32144

25. Haxoxaenne auddepennmana pynkuuu. ['eomerpuueckuit
cMBICT quddepeHIana.

26. [IpumeHenne muddepeHnnana B mpHOIHKEHHBIX
BBIYHCIICHUSX.

27. Haxoxnenue nudpepeHInanoB BEICIIAX TOPSIKOB

HpOMC)KYTO‘lHaﬂ aTTCCTaluA - OK3AMEH

Cemectp 2

Cooepotcanue nekyuonHo2o Kypca

1 HNurerpansHoe
HCYHCICHUE (pynxnun
OJIHOI mepeMeHHOoI

1.1 | Heonpenenennsiit uaterpan | 1. IlepBooOpasHas GyHKUIUS U HEONPEACTCHHBINA HHTETPA.
CBoiicTBa HEONPEACIEHHOTO HHTerpana. Tabauma OCHOBHBIX
uHTerpanoB. HemocpencTBeHHOE MHTETPUPOBAHNE.

2. Meton 3aMeHbI IepeMeHHOI. MeTo ] MHTEerpupOBaHUs 110
4acTAM.

3. MHTerpupoBanue paiioOHAIBHBIX TIPOOEH.

4. UnTerpupoBaHnie TPUTOHOMETPUYECKUX (PYHKIINH.
HHTerpupoBanue UppartmoHaTbHBIX (DYHKITHA.

1.2 | OnpeneneHHbI HHTETpa 5. IloHATuHe onpeneneHHoro HHTerpana, ero reOMeTpUIecKuil 1
9KOHOMHUYECKHH cMBIc. CBONCTBA ONPENEIEHHOr0 HHTETpaa.
®opmyna Hetorona-Jleiiouuma. Teopema o cpenHem.

6. 3aMeHa epeMEeHHOM U UHTETPUPOBAHUE TI0 YaCTAM B
oIpeneneHHOM uHTerpaie. HecoGcTBeHHbIE HHTETPaIbI.

1.3 | Ipunoxenus 7. Beraucienue miomanei miockux ¢Gpuryp. Beruucienue AnvHbL

OIIPEACICHHOI'O UHTCTpajia

IyTH.
8. Berauciienne o6beMa Tea BparieHus. BeranucaeHue miomnanm
MIOBEPXHOCTH BPAILICHHUS.
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HaumenoBanue pas3acia,

ConepsxkaHue 3aHITHS

n/m TEMBI TUCIIATUTHHBI
2 DyHKIHMHN HECKOJIbKUX
nepeMeHHbIX
2.1 Onpenenenue GpyHKIAN 9. Onpenenenne QyHKIMKA ABYX U Ooiee mepeMmeHHBIX. O0macTh
IBYX U OoJiee mepeMeHHBIX ompenesneHus, Tpapuxk (yHKOMH [ABYX NepeMEHHBIX. JluHuM
YPOBHS.
10. Ipenen u HeMPepPBIBHOCTH (PYHKIMH ABYX MEPEMEHHBIX.
2.2 | IlpousBonHbIE U 11.YacTtHple  OPOU3BOIHBIE, HMX TICOMETPUUYECKUNA  CMBICIH.
middepeHmans GyHKIUA [IponzBoaHas 1Mo HaNPaBIEHUIO U FPATUEHT.
HECKOJIBKMX NEpEMEHHBIX 12. uddepeHurpyeMocTb ¥ HOJHBIH AuddepeHnnan GyHKIUH.
[Ipumenenne momHOTO muddepeHHaTa K MPUOIMKCHHBIM
BBIYUCIICHUSIM.
13. TlpomsBomHast cnoxHOW (GyHKIMHA. YacTHBIE NPOU3BOTHBIC
BTOporo mopsaka. KacarenpHass mNIOCKOCTE M HOpManb K
MTOBEPXHOCTH
2.3 | DkcTpeMyM (HYHKITUH JBYX 1. DkcTpeMyM QYHKIMH JBYX TIepEMEHHBIX.

IIEPEMEHHBIX 2. YCIOBHBIN SKCTPEMYM.
3. HauGonpluiee n HanMeHblIee 3HAYCHUS! PYHKIUM B 3aMKHYTOH
o0nacTy.
Cooeporcanue npaxmuueckux 3aHAmuL
1 HNHaTerpanbHoe
HCYHCJ/IEHUE (pynkuun
O/IHOW mepeMeHHOMH
1.1 | Haxoxnaenue 1. HemocpencTBeHHOE MHTETPUPOBAHUE.
HEOIpeJIeIeHHbIX 2. MeToa 3aMeHbl TiepeMeHHOU. MeTo1 UHTeTpUPOBaHUS 110
MHTETpaJoB JacTAM.
3. MHTerpupoBaHne palmoHaIbHBIX JpoOe.
4. lHTerprpoBaHue TPUTOHOMETPHUECKIX (PYHKITHIA.
WnTerpupoBanue uppalvoHaIbHBIX (YHKIHH.
1.2 | Beramcnenue onpeaeieHHbIX | 5. BerduciieHne omnpeneieHHpIX HHTETPaioB 1o Gpopmyite
HUHTErpajoB Hetorona-Jleiionuia. Teopema o cpentem.
6. 3aMeHa NepeMEHHOM ¥ MHTETPUPOBAHMUE TI0 YaCTAM B
OIpeJIeIEHHOM HHTerpane. Brruncnenne HecoOCTBEHHBIX
HUHTETPAJIOB.
1.3 | IIpunoxenus 7. Beaucnenne momaaei miockux ¢puryp. Breraucienne amuHbI
OTIpe/IeJICHHOTO MHTEerpaa IyTH.
8. Brruncnenne oo0beMa Tena BpalieHus. Beraucnenue miomanm
MTOBEPXHOCTH BpAIlICHUSI.
2 DYyHKUMU HECKOJIbKUX
nepeMeHHbIX
2.1 Ompenenenne GyHKIIAN 9. Haxoxmenue oOnmacTH  ompeAelieHHsS  (QYHKIIUH  JBYX
IBYX M 0oJiee MepeMEeHHBIX nepeMeHHbIX. [locTpoeHre nTuHU ypOBHS.
10. HaxoxneHue HpenenoB M HCCIEAOBaHWE Ha HENPEPBIBHOCTH
(GYHKLIUY IBYX IEPEMECHHBIX.
2.2 | IlpousBoansle U 11.HaxoxneHne 4YacTHBIX MPOU3BOAHBIX IIEPBOTO U BTOPOTO

muddepeHransl GyHKIui
HECKOJIBKHX ITepeMEHHBIX

nopsinkoB. [Ipon3BogHast Mo HANPaBICHUIO U TPATUEHT.
12. Tlpumenenue mnonHOro nuddepeHana K MNPUOIMKEHHBIM
BBIYHCIICHUSM.
13. Juddepennupoanme
MJIOCKOCTh ¥ HOPMaJIb K TOBEPXHOCTH.

cinoxHoit  yskmmm. KacarempHas
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/1

HaumenoBanue pas3acia,
TEMBI TUCIUITTHHBI

ConepsxkaHue 3aHITHS

23

Haxoxnenue sxctpemyma
(YHKIINH IBYX TIepEMEHHBIX

14. HaxoxneHue 3xkcTpeMyMa (GyHKITUH JBYX EPEMEHHBIX.
15. Haxoxaenue ycinoBHOro skcrpemyma. ®@yukius Jlarpanxka.
16. HaxoxneHue HauOOJBIIEr0 W HAUMEHBIIETO0 3HAYEHUI

(YHKIIME B 3aMKHYTOH OOJIACTH.

[IpomexxyTouHas aTTeCTalUs - 3aYem C OYEeHKOU

Cemectp 3 ‘

Cooeporcanue nexyuonno2o Kypca

1 Panni

1.1 HucnoBsle psiibl 1. [TonsiTHE psiNa U €r0 CXOAUMOCTH. DTaIoHHBIE psinbl. CBOICTBA
cxonsmuxcs paaoB. HeoOXoauMbli npu3HAK CXOOUMOCTH.
JlocTaTO4YHbIE MPU3HAKHA CXOAUMOCTH PSIIOB € MOJIOKUTEIBHBIMH
YIEHaMHU.

2. 3nakouepenyromuecs psaapl. [IpuzHak JleiiOHMIIA.
3HakonepeMeHHbIe psiibl. AOCOTIOTHAS M YCIOBHAS CXOIMMOCTb.

1.2 CremneHHbIe PsIbI 3. O0macTh CXOJUMOCTH CTEIIEHHOTO psina. Teopema Abers.
Huddepenpopanue 1 HHTETPUPOBAHUE CTETIEHHBIX PANOB. Psin
Maknopena u pan Teinopa.

4. Paznoxenue GpyHKIUH B cTeneHHBIE pAabL. [[puMeHeHre psiioB B
NPUOIMKEHHBIX BBIYUCICHUSX.

1.3 | Paner @ypre 5. [Tepuonnueckue Gpynxuuu. [lepuoanveckue mponeccsl.
Tpuronomerpudeckuii pan @ypee. Paznoxenue B psag Oypoe 27
nepuonmyeckux Gpyakiuii. Teopema Jnpuxie.

6. Paznoxenue B psan @ypbe ueTHBIX QyHKIMHA. Pasnoxkenue B psj
®ypre HeueTHBIX QyHKIWHA. Paznoxenne B psx Oypbe GyHKINI
MIPOM3BOJIBHOTO Tepuoa [IpeacraBienne HenmepuoIuIecKOi
¢byskuun psigom Dypee.

2 HNuTterpanbHoe

ucyucjaeHue GyHKIUU
MHOTI'HMX NepeMeHHbIX
2.1 JIBoliHbBIC U TPOIHBIE 7. JIBOifHOM MHTETpal U €ro cBoicTBa. MI3MeHeHue npeieson
MHTETpabl uHTerpupoBanus. CBeeHNE JBOMHOIO HHTErpaia K IOBTOPHOMY.
3aMeHa epeMeHHbIX B IBOWMHOM HHTerpase. [lonspHas cucrema
KoopauHart. [IpunoxeHne ABOHHOTO HHTErpaa.
8. Kybupyemble MHOKEeCTBa M TpoitHO# nHTerpan. Cdepuueckas u
HWIMHIPAYECKAs: CHCTEMBI KOOpAMHAT. [IpuiioskeHne TpoMHOTO
WHTerpana.
2.2 | KpuBonuHneiinbie uaTerpansl | 9. KpuBonuHeiHslii mHTErpai nepBoro poja. BerunciaeHue maccsl

HEOJHOPOIHOM ayru. KpuBonMHEHHBIN HHTErpasl BTOPOTO poja.
®opmyna Octporpaackoro-I'puna. [lpunoxenns KpUBOJIUHENHOTO
HHTETpaia BTOPOro poaa.

CO@eprCCZHue npaxkmu4ecKux 3ansamu

e

1

Paabl

1.1

Uccnenosanue Ha
CXOQUMOCTDb YHUCIOBBIX
PSAIOB

1. MccnenoBanue psijioB HA CXOAUMOCTH IIPU MOMOIIA
HE00XOMMOT0 NPU3HAKA CXOJUMOCTH W MPU3HAKOB CPABHCHUSI.
2. UccnenoBanne pAIoB Ha CXOAUMOCTD IIPH TOMOIIIH MTPH3HAKOB
Kommu n Jlanmambepa.

3. UccrnenoBanue Ha CXOAMMOCTH 3HAKOUEPEIYIOIIUECS PSIOB.

4. Onpenenenne aOCOMOTHON M YCIIOBHOM CXOJIUMOCTH
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HaumenoBanue pas3acia,

ConepsxkaHue 3aHITHS

n/m TEMBI JUCHIUTIITHHBI
3HAKOINEPEMEHHBIX PSAJOB.
1.2 | PasnmoxxeHne QyHKIHIA B 5. IuddepeHnnpoBanre U HHTETPUPOBAHUE CTCTICHHBIX PSIOB.
CTEICHHbIE PSAJIbI 6. Paznoxenue ¢pyakiuit B psa Makiiopena.
7. Paznoxenue pynkiuii B psaa Teitmopa.
8. [IpumeHeHne PSIIOB K TPUOTMKEHHBIM BBIYHCICHUSM.
1.3 | Pasnoxenue ¢Qynkuuii B | 9. Pasnoxenue B pan @ypbe 277 nepuoanueckux QyHKIHMA.
psanel Dypobe Teopema upuxie.
10. Pasnmoxxenue B psg Pypbe deTHRIX GyHKIHUN. Paznokenne B
psn @ypbe HedeTHBIX (HYyHKIUH.
11.Pa3noxenne B psn Oypbe QyHKIUI MPOU3BOIBLHOTO TIEPHUOIa
[pencrarnenue HenepuoauuecKoit GyHkiuu psaom Oyphbe.
2 HNHuTterpanbHoe
ucuucjeHue GyHKIUn
MHOIHX IlepeMEeHHbIX
2.1 | BoruncneHnue ABOMHBIX U 12. 3MeHeHue npeaenoB uHTerpupoBanus. CBeeHue TBOHHOTO
TPOMHBIX UHTETPAJIOB VHTErpaja K IOBTOPHOMY.
13. Brruncnenue JBOMHBIX UHTETPAJIOB 3aMEHOM MepEeMEHHBIX.
14. IlpunoxkeHue IBOMHOrO UHTETpaIa.
15. Beruucnenue TpoiHbIx HHTErpaioB. Chepuyeckas u
LWIMHApUYECKasi CHCTEMBl KoopAUHAT. [Ipunoxenne TpoifHOTO
VHTErpa’a.
2.2 | Beraucnenue 16. Berancnenue KpUBOJIMHEHHBIX HHTETPAJIOB TIEPBOTO POJIA.

KpHBOJ’IHHeﬁHHX HUHTCTpaJIoB

Beruucnenne Maccsl HEOMHOPOHOM nyru. [IpunoxkeHus
KPUBOJIMHEIHOTO WHTETpasia BTOPOTO POJA.

HpOMe)KYTOLIHaSI aTTCCTAlluA-9K3AMEH

Cemectp 4
Cooeporcanue 1eKyuoHHO20 Kypca
1 DOYyHKIUM KOMILJIEKCHOT 0 1.0npenencuane dhyHKIIHR KOMILJIEKCHOT'O TepEMEHHOr 0
nepeMeHHOro I'eomerpuueckoe  m3oOpakenne DOKII.  Ilpemen  dbyHKImm
KoMILIeKcHoro nepemenHoro. HenpepsisHocTs OKII.
Omnpenenenue npou3BoaHON. AHaTUTHIHOCTH DKII.
2. Nurerpan ot OKII. [Ipumenenne uaterpaibHbix Gopmya Komm
K BBIYHCJIEHUIO HHTETPAJIOB.
2 @OyHKIUOHATbHBIE PSABI 3.YucnoBble psAasl ¢ KOMIUIEKCHBIMH ujeHamH. (CBoHcCTBa
CXOISIINXCA PSAOB.
CreneHHbIE KOMITIEKCHBIE psiabl. Teopema Abens.
4. Psan Tetinopa. Teopema o paznoxeHnu GyHKITAH B psia Tetnopa.
3 Boruers! u ux npumenenne | 5. Hymm anammtnyeckod ¢yHKiun. M3ommpoBaHHBIE 0COOBIE
Toukd. [Ipr3HAKE 0COOBIX TOUEK.
6. Beryer ananutudeckoi GyHKIUHU B 0000 TOUKE.
OcHOBHasi TeopeMa O BbIUETax. beckoHeuHO ynanéHHas ocobas
TOYKa.
4 OcCHOBBI ONIEPALIMOHHOTO 7. OmepamyioHHoe wucuucieHune. HaxoxneHue opuruHama 1o
HCYMCIICHUSI n3o0pakeHnto. HaxoxeHne n3o0paxxeHni.
8. Pemenne nmuHeitHOTO MU (DHEpPeHINATEHOTO ypaBHEHUS N-HOTO
TopsIIKa ¢ MOCTOSTHHBIMA KO3 () prummeHTaMm.
Cooepoicanue npakmu4eckux 3aHamutl
1 DYyHKINH KOMILJIEKCHOTO ‘ 1. Iuddepenippopanne GyHKIUH KOMIDICKCHOTO TIEPEMEHHOTO.
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Ne HaumenoBanue pazzgena,
ConepsxkaHue 3aHITHS
n/m TEMBI JUCHIUTIITHHBI
nepeMeHHOro 2. CeoticTBa nudhepeHIUpyeMbIX (yHKIIHHN,
3. Ananmutndeckre QyHKIHH
4. NuTerpupoBanue QyHKIMHA KOMIUIEKCHOT'O TIEPEMEHHOTO.
5. BeruuciieHre UHTErpaioB.
2 DOyHKINOHAIbHBIE PSIAbI 6. UwmcnoBble pAgsl ¢ KOMIDIEKCHBIMH wieHamu. CBOHCTBa
CXOISIINXCA PAIOB.
7. CteneHHbIe KOMILIEKCHBIC psiyibl. Teopema Abes.
8. Paznoxenune gpynkiuu B psig Teidnopa.
9. Psag Jlopana.
3 Boruersl 1 ux npuMenenne | 10-11. [IpumeHeHue BIYETOB K BEIUMCIEHUIO HHTETPAJIOB
OT QYHKIUH NelCTBUTEIBHON TIEpEMEHHOH.
12-13. BerruncineHne HECOOCTBEHHBIX HWHTETPAJIOB C TIOMOIIBIO
BBIYETOB.
4 OcCHOBBI ONIEPALIMOHHOTO 14.HaxoxxaeHne OpuruHaia o H300pakeHHIo.
HCYMCIICHUS 15. Haxoxxaenue n3o0pakeHni.
16. Pemenne nunetiHoro auddQepeHmansHOro ypaBHEHUsS N-HOTO
MOPSIIKA C TOCTOSIHHBIMU KO3 PHULIUCHTAMH.
[IpomexxyTouHas aTTecTalusI-9K3aMeH

4 Tlopsigox

OLCHUBAHUHA YCIEBACMOCTH H

cpopMHUPOBAHHOCTH

KOMIIeTeH]_[I/Iﬁ oﬁyqammerom B TeKyH_[eﬁ Hu l'[pOMe)KyTO‘IHOﬁ aTreCcralmmu.
Z[J'IH MOJ0XKUTEIBHON OIEHKU IO pe3yjibTaTaM OCBOCHUA AUCHUIIIIMHBL o6yqafomeMyc

STHeOOXOAMMO BBINIOJHUTH BCE YCTAHOBJICHHBIE BHUJbI yueOHOH paboTbl. OleHka pe3yibTaToB

paboTsl oOyuaromierocs B 6ayuiax (1o BuaaM) npuBeaeHa B Tadbuumnax 7-10.

Tabmuma 7 - Ilkama W moKazaTenu OIICHWBAHUS pPE3YJIbTaTOB Yy4eOHOW paboTHI
oOyuJaromuxcs Mo Bujam B 6ayuibHO-peiituaroBoii cucreme (BPC)1 cemectp

Yuebnast pabora |Cymma Buns! u pe3ynbTathl O1eHKa B aTTECTALIMN Bamer
(BUBI) 0amioB  |yueOHOI pabOTHI (mIKaJTa ¥ IoKa3aTeld OIICHUBAHMS) (17 Hemenn)
Texymas yueOHas |60 Tecr 5 6anoB (MOpOroBOE 3HAYECHUE) 5-10
pabora B cemecTpe 10 6ayutoB (MakcCUMaIbHOE 3HAYCHUE)
KoHTponbHbIe paboThI 3a omny KP ot 5710:10 6anmoB
(3ammTa KOHTPOIBHON 56a0B (TIOpOTrOBOE 3HAYCHHUE) 20- 40
paboThI) 10 6amnoB (MakCHMaIbHOE 3HAYCHUE)
(4 paboTs)
Keiic-3ananue 56a10B (TIOPOTrOBOE 3HAYCHUE) 5-10
10 GayutoB (MakCUMaIbHOE 3HAYCHUE)
HToro mo Tekyuieii padote B cemecTpe 30-60
IIpomexxyrounas |40 Pemrenue 3amaun 1. 5 6aaut0B (TOPOTOBOE 3HAYUCHUE) 5-10
aTTeCTAINS 10 6ans0B (MakCUMaIIbLHOE 3HAYCHHE)
(ax3ameH) Pemenue 3anaun 2. 5 6ans10B (IOpOroBOE 3HAUCHNUE) 5-10
10 6a;10B (MakcUMaIbHOE 3HAYCHUE)
Bomnpoc 6mera Nel 5 6asuToB (1TOPOrOBOC 3HAYCHUE) 5-10
10 6an10B (MakCUMaIbHOE 3HAYCHUE)
Bomnpoc 6mera Ne2 5 6asuToB (1TOPOrOBOC 3HAYCHUE) 5-10
10 6a;s10B (MakcUMaIbHOE 3HAYCHUE)
HToro mo npomMexxyTo4HOM aTTecTanuu (3K3aMeHy) 20 -40 6.
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|CyMMapHaﬂ OIIeHKA M0 THCHHILTHHE: Cymma 0anoB Tekymiei u mpoMexyTounot arrectanua 50 — 100 ©.
Tabmuma 8 - Illkama u moka3aTenu OLIEHWBAaHUS pPe3yJlbTaTOB Yy4eOHOH paboThI

oOydaromuxcs 1mo Bugam B 0amnsHO-peiiTiHroBoi cucteme (bPC) 2 cemectp

VYuebnast padbora |Cymma  |Bumbl v pe3ynbTaThl OrieHKa B aTTEeCTAIMU Bamier

(BUBI) O6amioB  |yueOHO pabOTHI (mIKaJta ¥ moKa3aTeNd OIICHUBAHMS) (17 Henenn)

Texymiast yaebHas
pabota B cemecTpe

80

WHpuBuayansHOE
3aJjaHKe

3a 13 ot 10 mo 20 6ammos
106am10B (TTOPOrOBOE 3HAYCHNUE)
20 6amtoB (MakCHMalIbHOE 3HAUYCHHUE)

10-20

KonTposnbHbIe paboThI

3a omuy KP ot 1010:20 6am10B

(3amuTa KOHTPOIHHOU 106am10B (IMOPOTOBOE 3HAUYCHNUE) 20 - 40
paboThI) 20 6annoB (MakCUMaIbHOE 3HAYCHUE)
(2 paboTsI)
Keiic-3amanue 106am10B (TTOPOroBOE 3HAYUCHNUE) 10- 20
20 6amToB (MakCUMaIIbHOE 3HAYCHHUE)
HToro no tekyuieii padote B cemecTpe 40 - 80
IIpomexyTounas |20 Pemenue 3amaum 1. 5 6ans10B (TOPOTOBOE 3HAUCHUE) 5-10
arrectanus (3a4eT 10 6an10B (MakCUMaIbHOE 3HAYCHUE)
C OIICHKO) Bomnpoc 6mnera Nel 5 6an1710B (TIOpPOrOBOE 3HAYCHNUE) 5-10
10 6ans0B (MakKCUMaIIbLHOE 3HAYCHHE)
HTOro mo mpomMekyTO4HOH aTTecTAlMU (324eT C OLeHKOI1) 10-206.
CymMmapHasi OlleHKa [0 JUCHHILIHHE: CymMa 6ajutoB Tekylei u npomexyroyno arrecraupd 50 — 100 6.

Tabmuma 9 - Ilkama W moka3aTead OIEHHWBAHHUS PE3YyJbTATOB Y4eOHOW pabOThI
oOyyaromuxcs o BuaaM B 6amtsHO-periTuaroBoit cucreme (bPC) 3 cemectp

YueOHast pabora
(BUIBL)

Cymma
6ayoB

Bunpbl u pe3ynbraTel
yueOHOH paboThI

O1eHKa B aTTeCTAIlNN
(1Ikaa W moKasaTelu OlCHUBAHU)

Bamier
(17 venenn)

Texymas yueOHnas |60 KonTponbHbIe paboThl 3a ogny KP ot 7-810:15 Gamtos
pabota B cemecTpe (3amuTa KOHTPOILHOU 7 6a/U10B (ITOPOrOBOC 3HAYCHUE) 30- 60
paboThl) 15 6a;10B (MakcUMasIbHOE 3HAYCHUE)
(4 paboThI)
HToro no texkyuieii padbore B cemecTpe 30-60
IIpomexyTtounas |40 Pemenue 3anaun 1. 5 6ans10B (IOpPOroBOE 3HAUCHNUE) 5-10
aTTecTalus 10 6an1;10B (MakcHMaIbHOE 3HAUCHHE)
(’x3amMeH) Pemenue 3ampaum 2. 5 6asuToB (1TOPOrOBOC 3HAYCHUE) 5-10
10 6an10B (MakCUMaIbHOE 3HAYCHUE)
Bompoc 6mnera Nel 5 6ans10B (MOPOTOBOE 3HAUCHUE) 5-10
10 6ans0B (MakKCUMaIIbLHOE 3HAYCHHE)
Bompoc 6umera No2 5 6ans10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6an10B (MakCUMaIbHOE 3HAYCHUE)
HToro no npoMe:kyTo4HOI aTTecTannu (IK3aMeHy) 20—-406.
CymMapHasi OlleHKA 110 JUCHHILIHHE: CyMMa 0aJutoB TEKyIIEi U MPOMEXYTOUHOH aTTeCTaluH 50 —-100 6.

Tabmuuma 10 - Illkama ¥ ToOKa3aTrenu OLIEHUBAHHS pPE3YJIbTaTOB y4eOHOH paboThI
oOyuaromuxcs 1no Bugam B OamibHo-peiiTuHroBoit cucreme (bPC) 4 cemectp

Yuebnas pabota
(BUBI)

Cymma
6aoB

Bunpbl u pe3ynbraTsl
y4eOHO# paboTHI

O1eHKa B aTTECTALIUN
(mIKaJta ¥ moKa3aTeNd OIICHUBAHMS )

Bannst
(17 Henenn)

Texymiast yaeOHas

60

KonTtponsHbIe paboTh

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

pabora B cemecTpe (3amuTa KOHTPOIBLHOU 7-8 6an10B (1IOPOTOBOE 3HAYCHUE) 30- 60
paboThI) 15 6a/L10B (MaKCUMAITLHOE 3HAYCHHE)
(4 pabotsr)
HTroro mo Tekyuieii padote B cemecTpe 30-60
IIpomexxyTounas |40 |PeH.I6Hl/Ie 3amaun 1. 5 6aau10B (TOPOTOBOE 3HAYUCHNUE) 5-10
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aTTeCTaINs 10 6ans0B (MakKCUMaIILHOE 3HAYCHHE)

(’K3aMeH) Pemenue 3amaun 2. 5 6aaut0B (TOPOTOBOE 3HAYUCHNUE) 5-10
10 6an1;10B (MakcHMaIbHOE 3HAUCHHE)

Bomnpoc 6unera Nel 5 6ans10B (IOpOroBOE 3HAUCHNUE) 5-10
10 6a;10B (MakcUMaIbHOE 3HAYCHUE)

Bompoc ounera Ne2 5 6ans10B (IOpOroBOE 3HAUCHNUE) 5-10
10 6as1;10B (MakcHMaIbHOE 3HAUCHHE)
HTOro mo mpoMeKyTO4YHON aTTecTAUU (IK3aMeHY) 20 —40 6.
CymMmapHasi OlleHKa 10 JUCHMIIHHE: Cymma 6arnoB Tekyme u mpomMexxyTounot arrectanua 50 — 100 6.

B mpomexyTouHOl arrecTanuu OLEHKa BbICTaBiseTcss B BenomocTh B 100-0amnbpHOM
nIKane u B OyKBeHHOM dKBHBasieHTe (Tabnuma 11)
Tabmuna 11 — Coornecenne 100-6amibHOM MIKaTBl ¥ OyKBEHHOTO SKBUBAJICHTA OIICHKH

YPOBHHU OCBOEHHS Oxzamen 3auem
Cymma HabpaHHbix z z
banios JUCLIUTUINHBI 1 Oyenka bykeennwiil sxeusanenm byxeennwii
KOMITETCHINH IKBUBANECHIM
86 - 100 [TpoaBUHYTHIN 5 OTJIUYHO
66 - 85 IToBbIICHHBIN 4 XOpOIIO 3auteHo
51-65 IToporoBsiii 3 YJIOBJIETBOPUTEIHHO
0-50 ITepBblit 2 HEYJOBJIETBOPUTEIBHO He 3aureno

5 MarepuajJbHO-TEXHHYECKOE, IPOrPpaMMHOE M Y4eOHO-MeTOoAn4YecKoe
o0ecrneyeHune TMCUMIINHBL.

5.1 YueOHnas qureparypa
OcHoBHasi yueOHasi IUTEPATypa

1. Honbkuna, E.A. COOpHHK 3a/1a4 110 BBICIIEH MaTeMaTHKe ¢ oOpa3namu pemeHnid (MaremaTudeckuit
aHanu3) [DIeKkTpoHHBIA pecypc] : yueOHOo-mMeToamyeckoe mocobue / E.A. Ionpkuna, H.C. Ctakyn -
ONEeKTPOH.TEeKCTOBBIE JaH.  — Mocksa : MIITY, 2013. — 200 c. — Pexum jgocryna:
http://biblioclub.ru/index.php?page=book view_red&book id=240475

2. I'ypesiHOoBa, K.H. Maremarndeckuii aHanmm3 [DNEKTpOHHBIN pecypc] : yueOH. mocodme / K.H.
I'ypesnoBa, Y.A. AnekceeBa, B.B. boapmmuHoB - DnekTpoH.TeKCToBbIe AaH. — ExkatepunOypr : Uzn-
BO Ypanbckoro YHUBEPCUTETA, 2014. - 330 c. - Pexum JIOCTyTa!
http://biblioclub.ru/index.php?page=book view red&book id=275708

JononnuTtenbHas yyeOHasi iuTepaTypa

1. ®uxrenronsn, I'. M. OcHOBBI MaTeMaTnyeckoro aHanusza. B 2 1. [OnekTpoHHBIN pecypc] :
T.1: yueOnuk / I'M. @uxTeHronpl. — 9-¢ W3M., CTEPEOTUN. - DJIEKTPOH.TEKCTOBBIC JaH. —
Cankr-IlerepOypr :  HW3parensctBO  «Jlamb», 2008. —  Pexum  poctyna:
https://e.lanbook.com/reader/book/65055/

2. @uxtenronsl, I'. M. Kypc muddepeHnnanbHOro u MHTErpaibHOTO UCUMCIEeHUs. B 2 T.
[Onextponnsiii pecypc] :  T.2: yueOnuk / I'"M. OuxreHronsl. — 9-¢ u3M., CTEPEOTHUIN. -
OnekTpoH.TekcToBbie AaH. —  Cankr-IletepOypr : MzmatensctBO «Jlamb», 2008. — Pexum
noctymna: https://e.lanbook.com/reader/book/411

3. lllepmnes B.I'. MaTemarnueckuii aHanu3 [DnIeKTpoHHBINA pecype]: YuebHoe mocodue / B.I.
[epmrHeB. . - DnekTpoH.TekcToBbIE MaH. - MockBa: HUL[ UH®PA-M, 2014. - 288 c. — Pexum
nocrtyna: http://znanium.com/bookread2.php?book=342089
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4. llepmuer B.I'. Marematndeckuili aHanmu3 [DIEKTPOHHBIM pecypc]: COOpHUK 3amad ¢
peweHusiMu: YuebHoe mocobue / B.I'. IlepmHeB. - DnekTpoH.TekcToBble AaH - M.: HUIL
NHO®OPA-M, 2013. - 164 c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=342088

5. Maremarnueckuii ananu3. Teopus v mpakTUKa [ DIEKTpOHHBIN pecypc] : YueOHoe mocobue /
[[unaues B.C., - 3-e u3a. - DnexktpoH.TekcToBble JaH - MockBa:HUL[ UH®PA-M, 2015. - 351
c. — Pexxum moctyna: http://znanium.com/bookread2.php?book=469727

6. MaremaTtruecKkuii aHajau3 B BOIIPOCAx W 3a/auax [DJIEKTPOHHBIA pecypc] : ydeOHoe mocodure
/ B.®. byty3oB, H.U. Kpytuukas, [.H. MenBenes u np., 5-¢ u3a. - 1eKTPOH.TEKCTOBHIE JIaH -
Mocksa: OU3MATIINT, 2002. - 480 C. — Pexum JOCTYyTIA:
http://znanium.com/bookread2.php?book=544581

7. Jonrononosa, A.®d. PykoBOACTBO K pelIEHUIO 3aa4 10 MareMatuyeckoMmy aHanuzy. Y. 1 : B
2 4 [DnexkTpoHHBIH pecypc]: yuebHoe mocobue / A.D. JlonromonoBa, T.A. Komomgsknas. -
OnekTpoH.TekcToBble naH - CraBpomnosb: CepBucuikona, 2012. — 168 c. - Pexxum poctyna:
http://znanium.com/catalog.php?bookinfo=514584

5.2 MarepuajJibHO-TeXHHYECKOe M  IPOrpaMMHOe olecreyeHue

JUCHHUIIJINHBI.
Y4eOHble 3aHATHSI 10 TUCHUIUIHHE MPOBOASTCS B yueOHbIX aynutopusix HOU Keml'V:

615 YueOnas aynuropust (MyTbTUMEIUHHAS) JIS 654079, KemepoBckast 0071acTh, T.
MIPOBEACHUSI: Hosoxky3Henk, np-kT MeTamtypros, 1. 19

- 3aHATHI JEKIIMOHHOTO THIIA.

CneuuajnzupoBannas (yueOHasi) me0esib: 10CKa
MeJoBas, Ka(enpa, CToJbl, CTYJIIbsI.

Oo0opynoBaHue Uil IPe3eHTALNH Y4eOHOI0
MaTepHaia: cmayuoHapHoe - KOMIIBIOTEp, YKpaH,
NPOEKTOP, aKyCTUYECKasi CUCTeMa (KOJIOHKH).

Hcnoan3yemoe nporpammuoe o6ecnedenne: Ubuntu
Linux(cBobomuo pacnpoctpansemoe [10), LibreOffice
(cBobomHO pacupoctpansemoe [10), Sunexc.bpaysep
(oTeuectBeHHOE cBOOOIHO pacnpocTpansemoe [10).

HurtepHet ¢ odecneuenuem aocryna B IJUOC.

221 Kondepenn-3ay. YueOHas ay TUTOPHS IS 654041, KemepoBckas obmacts - Kyzoacc, T.
MIPOBEICHHUS: Hogoxky3nerik, yiu. LlunonkoBckoro, 1.23

- 3aHATHH CEMHUHAPCKOTO (MMPAKTHYECKOTO) THTIIA.

CneuuagnzupoBannas (yueOHasi) medesib: 10CKa
MEJIOBasi, CTOJIBI, CTYJIbSI.

Oo0opynoBaHue U1l IPe3eHTALNH Y4eOHOI0
MaTepuaJIa: CHCTEMHBIN 6J10K, MOHUTOPHI (10 mmT.),
MUKILEP-YCHUIINTENb, SKPaH HACTCHHBIN C
3JIEKTPONIPUBOAOM, TTPOCKTOP, MEKPOMOHEI (2 IIT.),
MUKPOQOHHBIH ycunauTens (3 mT.).
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Hcnoas3yemoe nporpammHuoe odecnedenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyomunenzuonHoMy noroopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 1.), LibreOffice (cBo6oxHO
pactpoctpansemoe [10).

Hnurtepuer ¢ noctynom B JUOC.

229 a YueOHas ayIuTOPHS IS TPOBEICHMS:
- 3aHATHS JEKIIHOHHOTO THUIIA;
- 3aHATHHA CEMHUHAPCKOTO (IPaKTUYECKOTO) THIIA.

Cnenuaan3upoBanHas (yueoHasi) Medesib: TOCKa
MEJIOBas, MapThl.

O6opynoBanme: MUKIIEP-YCUINTENb, CUCTEMHBII
0JI0K, 9KpaH HACTEHHBIN C 3JEKTPOIPUBOIOM,
MIPOEKTOp, aKyCTHUECKas CUCTEMA.

Hcnoab3yemoe nporpaMmMHoe obecrevyeHne:
MSWindows (MicrosoftimaginePremium 3 year mo
cybonmutieH3noHHOMY ntoroBopy Ne 1212/KMP ot
12.12.2018 r. go 12.12.2021 r.), LibreOffice
(cBoOOHO pacmpoctpansemoe [10).

HuTepHer ¢ goctynom B JUOC.

654041, KemepoBckas obmacts - Kyzoacc, T.
Hogoxky3nerik, yiu. LlnonkoBckoro, 1.23

605 YueOHast ayUTOPHSI IS TIPOBECHUS:

- 3aHATHAN CEMUHAPCKOTO (MPAKTHYECKOT0) THIIA;

- TPYMIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTAIINN;

- TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOH aTTECTAIUH.

Cneunuaan3upoBannas (yueOHasi) Mmedesib: J0CKa
MeJIoBasi, Kadepa, CTOJBI, CTYJIbSL.

Oo6opynoBanue 1Jis1 Mpe3eHTAH Y4eOHOTO
MaTepuaiainepeHocHoe - HOyTOyK, SKpaH, IPOeKTOopP.

Hcnoab3yemoe nporpaMmHoe odecnedenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmnensnoHHoMy noroopy Ne 1212/KMP ot
12.12.2018 r. go 12.12.2021 r.), LibreOffice
(cBobomHO pacupoctpansemoe I10), FoxitReader
(cBobomHO pacnpoctpansemoe [10), Firefox 14
(cBoOoHO pactpoctpansiemoe [10), SAunexc.bpaysep
(oteuecTBeHHOE CBOOOAHO pacmpocTpansemoe 110).

HnTepHeT ¢ o6ecieyennem gocryna 8 JUOC.

654079, KemepoBckast 001acTh, T.
HoBoky3Henk, np-kt Mertamtypros, a. 19
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606 YueOHas ayuTOpHs U IPOBEACHHUS:
- 3aHITHIA CEMHUHAPCKOTO (ITPAKTHYECKOTO) THUIIA;
- TPYMIIOBBIX U WHIUBUIYATBHBIX KOHCYJIBTAIIHN.

Cnenuaan3upoBanHas (yueoHasi) Medesib: JT0CKa
MeJioBasi, Kadepa, CTOJBI, CTYJIbSL.

Oo6opynoBanue 1Jis1 Mpe3eHTANH Y4eOHOT O
MaTepuaJia: nepeHocHvle - HOYTOYK, 9KpaH, MPOEKTOp.

Hcnoab3yemoe nporpaMmMHoe odecnedenne: M
Windows (Microsoft Imagine Premium 3 year no
cybonmutieH3noHHOMY ntoroBopy Ne 1212/KMP ot
12.12.2018 r. go 12.12.2021 r.), LibreOffice
(cBoGoHO pacmpoctpansemoe [10), FoxitReader
(cBobomHO pactpoctpansemoe [10), Firefox 14
(cBoboaHo pacnpoctpansiemoe [10), SAnnekc.bpaysep
(oteuecTBeHHOE CBOOOAHO pacmpocTpansemoe 110).

HnTepHeT ¢ o6ecieyennemM gocryna B JUOC.

654079, KemepoBckast 00acTs, T.
Hogoky3Hnenk, np-kt Mertamrypros, a. 19

333 YyebHas ayIuTOpHs JUId IPOBEACHUS
- 3aHATHAN CEMUHAPCKOTO (MPAKTHYECKOT0) THIIA;
- IPYMIOBBIX U WHAUBUAYATHBIX KOHCYJIBTAIINH.

CrnennagnsupoBaHHas (ydeOHas) MedeJib: 10CKa
MEJIOBasi, CTOJIBI, CTYJIBSI.

Oo6opyaoBaHue: neperocHoe - HOYTOYK, 3KpaH,
HPOEKTOpP.

Hcnoans3yemoe nporpammHuoe odecnedenne:MS
Windows (Microsoft Imagine Premium 3 year nio
cyonmnensuoHHoMy aorosopy Ne 1212/KMP ot
12.12.2018 r. go 12.12.2021 r.), LibreOffice
(cBobomHO pactpoctpansemoe [10).

Hurtepuer ¢ nocrynom B JUOC.

654041, Kemeposckast obactb - Kyzbacc, r.
Hogoky3Hnenk, yiu. Llnonkosckoro, .23

607 YueOHast ayuTOpHs U TPOBEACHHUS:
- 3aHITHIA CEMUHAPCKOTO (ITPAKTHYECKOT0) THUIIA;
- TPYMIIOBBIX U WHIUBUIYATBHBIX KOHCYJIBTAIIHA.

CneunuaguzupoBannas (yueOHasi) me0esib: 10CKa
MEJI0Basl, CTOJIBL, CTYJIbSI.

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

Hcnoan3yemoe mporpaMmMHoe odecriedeHue: MS
Windows (Microsoft Imagine Premium 3 year nio

654079, KemepoBckast 00macTs, T.
HoBoky3Helik, np-kT MeTtamtypros, a. 19
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cyOnmnen3nonHomy norosopy Ne 1212/KMP ot
12.12.2018 1. mo 12.12.2021 r.), LibreOffice
(cBoGoHO pacmpoctpansemoe [10), FoxitReader
(cBobomHO pacnpoctparsemoe [10), Firefox 14
(cBoboaHo pacnpoctpansiemoe [10), SAnaekc.bpaysep
(oreuecTBeHHOE CBOOOMHO pacmpocTpansemoe 110).

HHTepHeT ¢ 06ecnieuenuemM gocryna B IUOC.

716 YueOHas ayIuTOpHS U1 IPOBEACHUS:
- 3aHATHN CEMUHAPCKOTO (MPAKTHIECKOT0) THIIA;
- IPYMIOBBIX U UHAUBUAYATHBIX KOHCYJIBTAIINH.

Cneunuaan3upoBannas (yueOHasi) Mmedesib: T0CKa
MeINoBasi, kKadenpa, CTOJbI, CTYJIIbsI.

O0opynoBanue 1Jis1 Mpe3eHTANH Y4eOHOTO
MaTepPHUaJia: nepeHoCHble - HOYTOYK, KPaH, MPOEKTOP.

Hcnons3yemoe nporpaMmMHoe odecriedenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmnensnoHHoMy noroopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGoHO pacmpoctpansemoe [10), FoxitReader
(cBoboHO pacnpoctpansemoe [10), Firefox 14
(cBobOaHO pacupoctpansemoe I10),
Snnexc.bpaysep(oreuecTBeHHOE CBOOOIHO
pacmpoctpansemoe [10).

HnTepHeT ¢ o6ecnneyenuem gocryna B JUOC.

654079, KemepoBckast 001acTh, T.
HoBoky3Hzenk, np-kt Mertamtypros, a. 19

616 YdueOHast ayTUTOPHSI IS TIPOBEICHUS:
- TPYIIIOBBIX U MHIWBUAYaJIbHBIX KOHCYJIIbTAIIHL;
- TEKYIIETro KOHTPOJIS U IPOMEXYTOUHOU aTTECTAIIIH.

Cnenuaan3upoBannas (yueOHasi) Mmedesib: J0CKa
MenoBas, kadenpa, CToibl, cTybsi. O0opynoBaHue
JJISl IPe3eHTAIIMY Y4eGHOTo MaTepuaJia:
nepeHocHuvle - HOyTOYK, 3KpaH, MPOSKTOpP.

Hcnoab3yemoe nporpaMmHoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year nio
cybonmutieH3noHHOMY ntoroBopy Ne 1212/KMP ot
12.12.2018 1. mo 12.12.2021 r.), LibreOffice
(cBoGoHO pacmpoctpansemoe [10), FoxitReader
(cBobomHO pacnpoctparsemoe [10), Firefox 14
(cBoOoOHO pacnpocTpansemoe [10),
SAnnexc.bpaysep(oreuecTBeHHOE CBOOOIHO
pacmpoctpansiemoe [10).

HNurtepHer ¢ o0ecneuenuem aocryna B JUOC.

654079, KemepoBckast 0071acTh, T.
HoBoky3Hzenk, np-kt Mertamtypros, a. 19
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614 YueOHas ayquTOpHs U TPOBEACHHUS: 654079, KemepoBckast 00acTs, T.

Hogoky3Hnenk, np-kt Mertamrypros, a. 19
- 3aHATUS JEKIUOHHOTO TUIIA;

- 3aHATHHA CEMHUHAPCKOTO (IIPAKTUYECKOT0) THIIA;
- IPYNIIOBBIX ¥ HHANBUAYAIBHBIX KOHCYJIbTalUH.

CneuuagnzupoBaHnas (yueOHasi) Mme0esib: 10CKa
MenoBast, Kadeapa, CTOJIbI, CTYIIbsL.

OGopynoBanue 1Jis1 Ipe3eHTALNH Y4eOHOr0
MaTepHaJla: nepeHocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnoan3yemoe mporpaMmMHoe odecriedeHue: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnunen3nonHOMy toroBopy Ne 1212/KMP ot
12.12.2018 1. mo 12.12.2021 r.), LibreOffice
(cBoGoHO pacmpoctpansemoe [10), FoxitReader
(cBobomHO pacnpoctparsemoe [10), Firefox 14
(cBobomHO pacupoctpansemoe [10), Aunexc.bpayzep
(oreuecTBeHHOE cBOOOMHO pacnpocTpansemoe 110).

HHTepHeT ¢ 06ecnieuenuemM gocryna B IUOC.

718 YdeOHast ayTUTOPHSI IS TIPOBEICHUS: 654079, KemepoBckast 0071acTh, T.

HoBoky3Hnenk, np-kt Mertamtypros, a. 19
- 3aHATHH CEMMHAPCKOTro (IIPaKTHYECKOI0) THUIIA;

- TPYNIOBLIX U UHAWUBUAYAJIbHBIX KOHCYHBT&HI/Iﬁ.

Cneunuaan3upoBannas (yueOHasi) Mmedesib: T0CKa
MeINoBasi, Kadenpa, CTOJbI, CTYJIIbsI.

Oo6opynoBanue 1Jis1 Mpe3eHTAH Y4eOHOT O
MaTepuaJia: MepPeHOCHOE - HOYTOYK, 3KpaH, MPOSKTOpP.

Hcnons3yemoe nporpaMmMHoe odecredenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmnensnoHHoMy noroopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobomHO pacupoctpansemoe I10), FoxitReader
(cBoboHO pacnpoctpansemoe [10), Firefox 14
(cBoOoHO pactipoctpansiemoe [10), SAunexc.bpaysep
(oteuecTBeHHOE CBOOOIHO pacmpocTpansemoe 110).

HNurtepHer ¢ o0ecneuenuem aocryna B JUOC.

5.3 CoBpemennble mnpodeccHOHAJIbHbIE  0a3bl  JaAHHBIX H

HH(POpPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.
epeyens CIIB/l u UCC no qpucumuiinae

1.  Obwepoccuiickuii  mamemamuueckuii nopman (UHgopmayuonnas cucmema) -
http://www.mathnet.ru/

2. Mathcad-cnpasounuk no gvicuiet Mamemamuxe -
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http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6 Unble cBeneHus U (WJIH) MaTEePUAJIbI.
6.1.IlpumepHbIe TEMBbI MUCHbMEHHBIX Y4€OHBIX Pa00OT

6.1.1. KontpoJsbHast padota no teme «@yHKIMN»

1. Haiitu o6sacte onpenenenus QyHKIUN:

2) y=x —lg(—x)+ ——;
x—2

. x+3
0) y = arcsin Al
2
2. Haiitu o6nacTh 3HaYeHUN (PyHKINU:
X
a) y=3cos——4;
)y 5

6) y=+4—x>+3

3. Haiitu pyHKIIMIO 0OpaTHYO TaHHOW U TOCTPOUTH 00a rpadka B OJTHON CHCTeMe KOOPIAMHAT:
y=2-3x

4. TToctpouTts rpaduku GyHKIIHIA:

a) y=—x>—x+2;

6) y=—x’ —|x|+2;

B) yz‘—x2 —|x|+2

3

) = —logysfal.

6.1.2. KoutpouabsHast padota mo teme «Ilpegen»

I x—2 453 — 5y ’ Sin x — COS X
Haif :a) 1m :6) lim————; m :
ittn npenensr: a) 1M 2 _3x40 ) qme s ) X"% cos2x °
_ (x+1\"
r) lim
oo\ X +3
6.1.3. KontpoJsbHast padota no teme «HenpepbsIBHOCTB»
2
1 X7, x2>2
Hccnenosath GyHKIMU HAa HEMPEPBIBHOCTD: a) ¥ = — 0)y=
x -4 —X,X <2

2 -x

+27
x> +5

B) V=

6.1.4. KoutpoJabHas padora no teme «AuddepenunanbHoe ucuncjieHne»
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HccnenoBate MeTomamMu TudGEpeHINaIbHOr0 UCUYHUCICHUS Cclenyromue (QyHKIHA H,
UCTIONB3Ys PE3ybTaThl UCCIAEIOBAHUSA, IOCTPOUTH X TPAPUKH.

x°=2x+2 25— x2
l)sz; 2) y=et

6.1.5. KontpoJubHast padota no teme «HeomnmpenesJeHHbIi HHTerpan

Haiitn unTerpansi:

1) [(2-4x)sin2xdy; 2) Imdx, 3) Idex;
1= x2 X +x+3
2_ —
4) .[ 2x” —3x 1(/z’x; 5) Isin3xcoszxdx; 6)J.x t2x- 3 dx.

(x—4)(x-3)x
6.1.6. UnquBuayasibHOE 3a1aHUe N0 TeMe «OnpeaeeHHbIH HHTErPaI»

BreaucnuTh:

x. 2. .Te_&dx.
0

J.\/;H

Haiitu mmomane Gurypsl, orpaHUYEHHON JTUHUSMH:
2 1 2
3. y=x"+1,y=—x", y=5.
2
Haiiti 06bemM Tena, moydeHHOTo NP BpallleHUH (PUTypbl, OTPAaHUYEHHOM THHUSMU:

4. x=y’, x=1, y=0.(0X, OY).

6.1.7. Tect no pasgenam: «Beeaenue B anaaus», «{uddepeHuuaibHoe ucHucIeHHE),
«HHTerpajibHOE HCUUCIEHH e

BBeaenue B anaJns

1. Obracmuvio onpedenenus pynkyuu y =1In(9 —x)+Vx+5 asraemca npomedscymox:

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

2. Bnuwume 6 ymeepaicoenue nedocmaroujue cioea.
IlepemenHas BenuunHa «(Xx) Ha3bIBACTCS , €CIIU €€ TIpeliell paBeH

0.

3. Bnuwume 6 ymeepowcoenue nedocmaroujee clogo.
Ecnu yucnoBast mocnenoBaTeIbHOCTh MOHOTOHHA M OTPaHUYEHA, TO OHA
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4. Bnuwume 6 ymeepoicoenue Hedocmaroujue clioea:

. 1
llm 1+— ) =€ rHas3vlieaemcs ,a
X—>00 X

sin x

hm =1 HazwviBaemcs

+0 X

5.  Kakoe u3 evipasicenuii He s6ns1emcs HeonpeoeieHHoCcmovio?

1){%}2) [oo — 0] 3) [0 0] 4) H

3x +2x —4x pasen:

6 1im ™
x> o x—
1)0; 2) o0; 3)%; 4)%.

1
7. @yuxyus y =)~ umeem ¢ mouke x=0 :

1) yctpanumslii pa3psiB; 2) pa3psiB [ poaa; 3) paspsi Il pona; 4) He umeer pa3psiBa.

2
X

8. @Pyukyusa y = " HenpepvleHa Ha ompesKe:

D) [-30]; 2) [13]; 3) [0:2] 4) Bﬂ

9. Bnuwume 8 ymeepaicoeHue neoocmaroujue clioea.

Eciu |1m f(x) = ,To npsmas X=a Ha3bIBaeTCs

xX—a

10. Bnuwume 6 ymeepoicoeHue nedocmaroujue cio8a:

Ecnu cymectsyioT npenensl &k = |im /(%) u b=]1m(f(x) - kx), To rpapux

X—>0 X—>00

byHkuuu y=f(x) nmeer

11. Kaxoti uz epaghuxoé ¢hynxkyuu ne umeem acumnmom?

1 1 3 L
) y=—32)y=——:3)y=x -3x;4) y=pr.
Vy=—32y=—"73r=x )y=e

AunddepennuanbHoe HCUUCICHUE

1
12. 3uauenue npouseoonoi gynkyuu y = px 6 mouxe x=1I pasno
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I)e;2)-e; 3)10; 4) -lo .
a a

13.  Vpasnenue nopmanu x epaguxy gynkyuu y = x° 6 mouke x=1 umeem 6uo:
1 3 1 3 1 3 1 3
Dy==x+—32) y=—x+—33) y=—x——34) y=——x——.
) y=g X+ y=—o x4 i) yeoxm s d) y=oox o
2
14. @yuxkyus y = ybvleaem Ha npomexcymke:
1
1) (=3:-2);2) (=1:0); 3) (o;aj; 4y (2:3).
2
15. @yukyuay = umeem MaxKCuMym 8 mouke.
1) x=2; 2) x=0; 3) x=1; 4) x=-1.
16. Haubonvuee 3nauenue oynkyuu y = e Ha ompeske [0;1] PAasHO!
1) lo; 2)1;3)-1;4) -lc.
d d
17. Bnuwume 6 ymsepoicoeHue Hedocmaroujee Cliogo:
Ecnu QpyHKIMs B TOUKE X, UMEET KOHEUHYIO IPOU3BOAHYIO0, TO OHA HAa3bIBAETCS
B 3TOM TOYKE.
18. Vcemarnosume npasunvhyto nociedosamenbHOCHb HAX0HCOEHUS RPOU3BOOHOU (DYHKYUU.

e HaiiTu npupamenue GyHKuuu Ay ;

. Ay

e HalTH OTHOIIEHHE —— ;
Ax

e J1aTh X mpuparieHue Ax ;

. A
e HaliTu Npejesl OTHOIICHUS Ey npu Ax — 0.

19. Bnuwume 6 ymeepowcoenue nedocmaroujee clogo.

Touku, B KOTOpBIX pou3BOAHAsA paBHa 0 WIIM HE CYILIECTBYET Ha3bIBAIOTCS

20. Bnuwume 6 ymeepoicOeHue Hedocmarujue cilosa:
I'maBHast yacTh npupanieHus GyHKINN, THHEWHAs OTHOCUTENIFHO AX Ha3bIBaCTCS
GbyHKIUY.
21. Bnuwume 6 ymeepoicOeHue Hedocmaroujue ciloéa:

Mpou3BOAHAsA MEHCT 3HAK, TO X, SABJIACTCA

Ecnu B TOuke x,,, puHaUIexKallell 006aacTu onpeneseHus GyHKIUY, BTOpast

HNHTerpasbHoe HCUHMCIEHHE

22. Bnuwume 6 ymegepoicoeHue Hedocmarowue cioea:
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CoBOKYITHOCTb BCEX MEPBOOOPa3HbIX JIs JaHHOW (DYHKLIMU HAa3bIBACTCS

23. Bnuwume 6 ymeepoicOerue nedocmaroujue clo8da:

®dopmysia HHTETPUPOBAHUS 110 YACTSAM UMEET BH/L

24. YVcmanosume coomeemcmaus u gnuwiume 0yKgy psoom ¢ yugpoii:

1. J ﬁ; a) arctgx +C;
X
d.
2, jH’;z ; 6) In|x| +C;
dx
3. J.coszx’ B) tgx +C.

Omeemul: 1 o2 53 4

25. I ax pasen:
X

D1; 2)e; 3)-1; 4)10.
da

26. Ycmanosume coomeemcemeus u enuuiume Oykey psaoom ¢ yugpou:

b
1. utomaapb mI0CKoM GUrypsr; a) ﬂj yidx;

b
2. nvuHA AYTH KPUBOK; 0) j f(x)dx;

b
3. 00beM Tena BpalleHus; B) Hl +(y')dx;

b

4. momaab MOBEPXHOCTH T) 27[_[ yoql+ (y’)2 dx .

BpalleHNS;

27. Bnuwume 6 ymesepoicoenue neoocmarouee cnogo:

OHpe,Z[eJIeHHLIﬁ HUHTCIpal C OECKOHEUYHBIMHU npeaciiaMu UHTCTPUPOBAHU HA3BIBACTCS

6.1.8. KoutposabHas padora no reMe «JKCTpeMyM (PYHKIMHU ABYX MepeMeHHbIX)
26




Keiic-3aganue:

B nponecce npou3BoACTBa  MCIIOJIB3YIOTCS [1BA BUJIAa pecypcoB: KanuTain K u Tpya L.
05703
®yukius Boiycka umZ = akK "L, Ha apeHy (poHI0B (KamuTana) u oriaTty
TpyAa BblesneHo 60 y.e., CTOMMOCTb apeH/ bl €AMHUIIBI (POHIIOB paBHA 3 y.€., CTaBKa 3apabOTHON

iatel 4 y.e. [lpu kakoM 3HaueHnn K gocTHraeTcss HauOoIbIINi 00beM BhITycKa?

6.1.9. KontposbHasi padoTa no teMe «@yHKIMU HECKOJbKHMX NepeMeHHbIX

1. HaiiTn nauGonbuiee ¥ HanMenbinee 3Hadenus Gpynkimu z = f(X,)) B 3aMKHYTOM
obmactu D , 3a7aHHOM CUCTEMOW HEPaBEHCTB.
z=xX+y’ —Oxy+27; 32x20, 3>y>0.

2. DKCIIEPUMEHTAJIbHO TOJIy4YeHbI IATh 3HaY€HUI MCKOMON GYHKIMU y = f(Xx) IpH IATH

3HAYCHHUSX aPIyMEHTa, KOTOPbIE 3aMHCaHbl B Ta0muIe. MeToI0M HanMEHBIINX KBAAPaTOB HAUTH
¢ynknuro y = f(x) BBUme y=ax+b.

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

3. Haiitu pasmepsl NpsSMOYrojibHOrO mapajuienenunena  o0bema V, HMEIOIIETro
HAaMMEHBIIYIO MIOJIHYI0 [IOBEPXHOCTD.

6.1.10. KonTpoJbHas padota no teme «HuciaoBble, CTeNEeHHbIE PAIbD)

1. UccnenoBaTh CXOIUMOCTH PSIJIOB:

1

0 1 » 3n—1 n?/2 © nn . . | .
a) y__"_ ;b) Z( ) HYDY L) 5" =) Sinn® + 4).
2 o e L OOy

n

2. Haiiti 061acTh cXoauMocTH (pyHKIIMOHAIHHOTO PA/IA.

0 (_1)”
n=1 (x + I’l)_l/5

n

i—xz” sin(x+7n)
n=l1 n

(1) (x-3)°

oy (n +1)5"

6.1.11. KonTpoJubHasi padota no teme «Psaabt @ypbe»
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1. Pa3noxuTs (QyHKIHIO f (x) M yKaszaTh NPOMEKYTKH, The cymMma psga Dypbe paBHa (GyHKIMH
4, x € [O; 7[], x, =-7,x, =0,
£ (x) u maiiti cymmy psna B Toukax X e f(x)=
0,xe [— 7[;0), X, =7

2. Pa3snoxuTh B HWHTEpBAJe (0; 71',) B psanx Dypbe a) Mo KocuHycam, 0)I0 cHHycaM  (DyHKIIUH:
f(x)=x; f(x)=m—x;

3. Paznoxuts B psag @ypre a) mo cuHycaM, 0) Mo KOCHHycaM IS f (x), ONpEe/ICICHHON Ha (O;ZTC)
f=x", f(x)=x

4. Haiitu uaterpan @ypbe GyHKIMH MPOIODKHB €€ HEYETHBIM 00pa3oM Ha MHTEPBA (—OO;O) , €CIIH

sinx,x €[0; 7]

f(x)=

O,x>rx

6.1.12. KontpoabHasi padoTa no teMe «/IBoiiHbIe, TPOiiHbIe HHTErPAJIbD)

1 V1-x?

1. I3MeHUTh NOPAOK UHTEIPUPOBAHUS j dx ff (x, y)dy
-1 0

2. Beraucnuts uHTETpa H (3x> —2xy + y)dxdy , eciu 061aCTh HHTErPUPOBAHKS A OrpaHHUCHA
A

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

3. BbruucauTh JBOMHON MHTETpall, UCIOJb3Ys MOJISPHBIE KOOPANHATHI

HM D 2-2x+y'=0, 1‘—41—f=ﬂ,1=]‘i-,1=-ﬁ;

1 x xy
4. BeIYHMCIUTH TPOMHOM HHTErpa I dx I dy j (x ty+z )dZ
-1 0 O
5. Beluncauts 00beM Tenla, 3aJaHHOTO HEPABEHCTBAMH x+y+z<a, 3x+y>a,

3x+2y<2a,y20,2z>0.

6.1.13. KontpoabHasi padoTa no teMe « KpuBonHeiiHble HHTErpaabD)

2 2 2 o
1. Bbluncnute uHTErpanl .[(x +y°+z%)ds mno oOmHOMY BHUTKY BHHTOBOW JIMHHHU
AB
x=cost; y=sint; z=t; 0<¢t<2m.

. 2 3 .
2. BpluuCIUTHD KPUBOJMHEMHBIA HHTETpal J X“ydx+x’dy. L — KOHTyp, OrpaHHYCHHBIH
L

napa6onamu y° =x; x° = y.Hanpapienue 06x0/1a KOHTYpa IONOKUTENLHOE.

3. BbluMcauTh KpUBOJMHEHHBIM MHTErpajg BTOPOro THIIA jydx+xdy , tne L — uyerBepth
L
. T
OKpyKHOCTH X =Rcost, y=Rsint or 1 =0 u 12 =

6.1.14. KonTtposabHasi padoTa o TeMe «AHATUTHYECKHEe QYHKIMI KOMILUIEKCHOI IepeMeHHoi
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—_—

Jloka3aTh aHATUTUYHOCTH (PYHKIMIA U BEIYUCITUTH UX MPOU3BOIHYIO:

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

2
2. Haiitu ocoObie TOUKM (yHKIIHA: fi(2)= z7+3 s fo(2) = z-1 s
: (Z2 —i—2z+2Xz—l)2 ? Ziz6 +l)
3. IIpoBeputh, yTo QYHKIHUS 1 = lln(xz + yz) SIBIISICTCS TAPMOHHYECKOM.
2

4.  Haiftu anamutuueckyro dyukuuio f(z) =u + iV no 3anaHHOl NEHCTBUTENBHOM YacTH

u(x,y)=x>=3xp> +2y

6.1.15. KonTpoabnas padora no treme «Psax Jlopana»

1. Paznoxuts B psin Jlopana:

1 1
b 0<ld<l; pm b |z>1
&= <lz<L; f(z) el e

1
1—sinx

2. Haiiti oco6pie Touku GyHKIIMHA U ONIPEACTUTh UX XapaKTep

6.1.16. KonTpoJbHasi padota no teme ««Bpryerb»

1. BEIUHCIUTD BBIYETHI BO BCEX KOHEYHBIX 0COOBIX TOYKAX (1)yHKI_II/II/IZ

f@)=—
z ——Z

4

2. BBIUUCIIUTB BBIYETHI BO BCEX U30JIMPOBAHHBIX OCOOBIX TOUKAX, BKIIOYAsl OECKOHEYHO
yIAJIEHHYIO TOUKY, U (QyHKIHH:

1
+7

Z2 >
f(z)=e
3. BBIYHCIIUTD HHTETPAITBI C TIOMOIIBIO BBIYETOB:

sin z dz
dz

— o b
RETO. s 2 +4z
4

6.1.17. KonTpoJbHasi padota no teMe «OmnepanuoHHOe HCUHCTEHNE)

1. IlpoBepuTh, Kakue U3 YKa3aHHBIX (YHKUUH SBISIOTCS (PYHKIMUSIMHU-OPUTHHATAMU:

f()=b'n@t), b>0, b=l.
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f(6)=e"n),

2. Haiitn u3o0paxenue QyHKIMHA, UCHIOIB3YsI CBOMCTBA JIMHEHMHOCTH, MOJO0MS, CMELICHUS U

3ala3/IbIBaHHA:

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

) f()=e't,

n) f(t)=sin(t—b)(t—b),

3. Haiitu nzo0pakenue QpyHKIMHU, 3aJaHHON TpadruecKu:

!

6.2. IlpumepHble BONpOCHI W 3aJaHUA / 3aJa4M AJsl NPOMEKYTOYHOMH

aTTecTAllNH

Tabanna 12 - [IpumepHbie TeopeTHYecKHe BONPOCHI M NMPAKTHYECKHE 3aIaHUS K

IK3aMeHY/3a4eTy ¢ OLleHKOM

Cemecmp 1

P a3J1CJIbl U TCMBI

ITpumepnsie
TEOPETHYECKHE BOIPOCHI

HpI/IMepHLIC MPAKTUYCCKUE 3aJaHUA

1. BBegenue B anaau3

1.1. ®yHkuus

1. Omnpenenenue
(hyHKIIHH, CTTOCOOBI
3aJlaHus, CBOMCTBA
(hyHKIIHH.

2. OcCHOBHBIE
JJIEMEHTapHbIC PYHKIIUH,
WX CBOHCTBaA U rpaduKy.

1. Haiitu obnacts onpe,ueneHmI GyHKINU:

f(x)=v4- o

1(1 0’

S = arcsm(x )R
2. Haiitu obnacTh 3HaUEHUHN QyHKIUNI:
1
Y=
X

=4/2x+1

3. Tloctpouts rpaduku GpyHKIHA:

_ 1
y=—3

=+4/2x+1
=49 —x?

1.2. Ilpenen unciaoBoi
MOCIIEI0BATEILHOCTH

3.  Ywucnosas
[I0CJIEJ0BATENBLHOCTD U €€
mpeien.

4. Ilpusnax
CYILIECTBOBAHUS Mpezena
M0CJIEJ0BATENLHOCTH.

4. IlycTh mMOCIEIOBATEIBLHOCTD {X,} CXOIUTCSI.
SBnsiercs 1 CXOASIIEHCS MOCIIE0BATEIBHOCTD

{Xp+1— Xn}?
5. Beruucnuts npenen:

. 1 1 1
1 _— e
1.2 2.3 n-(n+1):|

1.3. lIpenen dyHKIIMN

5. Ilpenen dyHkImM.

6.  Haiitu npenensr:
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OCHOBHBIE TEOPEMBI O
npeenax.

6. beckoHeuHO MaJjble U
OCCKOHEYHO OOJIBIIIHE
BEJIMYMHBI, UX CBOMCTBA.
7. 1lepsblil U BTOpOH
3aMevaTeNnbHbIe TIPeelbl.
8. Heonpenenennsie
BBIPKEHHSL.

. x —x-6
lim

x—3 x-3

R S, S|
11m32—
05T —x" +4x+3
. tg5x

lim g
x>0 8in 7x

3x?
lim[l + sz
X—>00' x
o ANl+x—A1-x
lim————

x—0 X

1.4. HenpepbIBHOCTD
hyHKIIH

9. HenpepbBHOCTD
(hyHKIINY B TOYKE U HA
MHOKECTBE.

10. Touku pa3priBa
($yHKIHUH.

11. Onepauuu Hafx
HENpPePHIBHBIMA
GbyHKIUAMHE.

12. CpoticTBa GyHKITHHA,
HENPEPHIBHBIX HA
OTpE3Ke.

7. HccnenoBaTh pyHKIMH Ha HEMPEPHIBHOCTE:

x+4, x<-1
f(x)=4{x"+2, —-1<x<1
2x, x21

8. Joompenenuts cienyrouye GyHKIUH 10
HETMPEPHIBHOM B 3aJaHHOU TOUKE:

2
X +x-12
J(xX)=———F——— 1mpu x#3.(f(3)=7)
x—2-~4-x
9. HccnenoBath Ha HEMPEPHIBHOCTD (YHKIIUIO U
ONpPEETUTh TUII TOYEK Pa3pbiBa, €CIMU OHHU ECTh

V2—-x . 1

= 42y =
Y x> +5 Y x?=3x+2

2. luddepenuuaibHoe ucyucaeHne GyYHKIMU 0HOI NepeMeHHOi

2.1. IlpousBonHas

13. Ompenenenue
MIPOU3BOIHON B TOUKE.
I'eomeTpuueckuit cMbICI
IIPOU3BOIHOM.

14. HenpepbIBHOCTH
muddepeHIpyeMoit
($yHKIHUH.

15. IIpousBoaHasA CyMMBI,
IIPOU3BEAECHNUS, YACTHOTO
IBYX (QYHKLUH.

16. IIpousBoanas
CIIOXHOU (hYyHKITHH,
HESIBHOM (DYHKLIUH,
CTENIEHHO-TI0Ka3aTENbHON
($yHKIHUH.

2
10. B kaxoii Touke mapaGoast ¥ % 2x+5
HY’KHO MPOBECTH KacaTeabHY0, 4TOObI OHa Oblia
MEPIICHINKYJIIPHA OUCCEKTPHCE IEPBOTO
KOOPIMHATHOTO yTJIa.
10. Haiitu npou3BoaHbIe PYHKIUU:

y=x ¥

y=1g'%;

5
y=2%"%.sinx
y =(sinx)”

x’-cosy+y’-cosx=0

2.2. IlpunoxxeHus
MPOU3BOAHON

17. Teopema depma u
Teopema Pois.

18. Teopema Jlarpanxa.
19. TlpaBuio Jlonurans.
20. Ilpusnaku
BO3pPACTaHUA U YObIBAaHUSA
(hyHKIHN.

21. OxcrpemMyM (QYHKINH.
Heobxoaumoe ycioBue,
JOCTAaTOYHBIE YCIIOBHS
9KCTpeMyMa (QYHKITUH.

11. IMpumenuma 1 Teopema Posnst k pyHKIHM
y=1-3 Vx* Ha otpeske [-1;1].
12. Haiitu ipeessI 1o mpaBwty JlomuTas:
. x’—1+Inx
lim——;
x—1 ex —e
i
. xe?
lim ;
oo x4 et

11. HccnemoBath Ha MOHOTOHHOCTD M HAWTH TOYK|
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22. BpINyKJI0CTh U
BOTHYTOCTb Tpaduka
¢dysaxym. Toukn
neperuda.

23. AcuMmnToThl rpaduka
¢dynakun. O6rmras cxema
HCCIIeZI0BaHUS (PYHKIINU.

IKCTpeMyMa (DyHKIIH:
x
1-x*~
x®—2x+2
y=——"——"—"">
x—1
12. HccnenoBaTh Ha BBITYKIOCTh, BOTHYTOCTh U
HaWTH TOYKH Tiepernda (yHKIIH:

x .
1-x2~
x*=2x+2
y=—
x—1 ’
13. HccnenoBats MeTogamu auddepeHIraIbHOro
HCUUCIICHUA cnez[y}oume (I)YHKLIPII/I u, I/ICHOJ'II;3y5{

pe3yNIbTaThl UCCIEAOBAHMS, IOCTPOUTH MX TpaduKy]
1

y:

y:

hyHKIIH

(hyHKIHN.
25. Ilpumenenue

muddepeHimaia K

X 1—x
y=—s;y=el¥
I-x
2.3. Auddepenmman 24. Nnddepenunan 13. BoraucnuTh npuOIMKEHHO NPH TOMOIIN

nuddepennmana /25,01

14. Haiitn quddepeHunan QyHKIIH:

MIPHOTKEHHBIM
_ 3\/_2 3.
BBIYUCIICHUSIM. y=ax"-x;
y=1g"=
5
IIpomexxyTouHas
aTTeCTalys - 9K3AMEH
Cemecmp 2
Pasznesnbl u TeMbl IIpumepHsle IIpumepHbIe IPaKTUYECKUE 3aJaHUs

TCOPCTUYCCKUC BOIIPOCHI

1. UHTerpajbHOE HCYH

cJeHre PyHKIMHU OJHOM NepeMeHHOM

1.1. HeompeaeneHHbII
HHTETpal

1. IlepBooOpa3zHas
(GyHKIMH U

HEOTIpe IeIeHHBIN
unTerpai. CpoiicTa
HEOTIPEIEIIEHHOTO
WHTErpaa.
Henocpencreennoe
WHTETPUPOBAHHE.

2. Merton 3aMeHbI
[IEPEMEHHOM,
WHTErPUPOBAHHE 110
4acTsIM.

3. MHHrerpupoBaHue
palMOHAILHBIX JPoOeH.
4. HHaTrerpupoBaHue
TPUTOHOMETPHUYECKIX
(GYHKITHIA.
WuTerpupoBanue
HUppaLMOHATBHBIX
(hyHKIHA.

1. Haiitu unTEerpas:

x4 2x—3x
j—————————dx

-[ (x —sinx)’

X
I(3x +4)e> dx

J
I 2x* =3x -1
(x—4)(x—-3)x

J‘cos5 xdx

1—cosx

dx

x+2 dr

x4+ x+3

J‘sin3 xcos® xdx

x+1

———dx
J‘\/xz +4x+5
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1.2. OnpeneneHHbINA
UHTErpa

5. OmnpeneneHHbIH
WHTETPaJ, ero
FEOMETPUYECKHIA CMBICIL.
CBolicTBa ONpeAeIeHHOro
HHTErpaja.

6. ®Dopmyna HeroToHa-
JleitOnuma. Teopema o
CpemHEM.

7. 3amMeHa mepeMeHHOH U
WHTETPHUPOBAHUE T10
4acTsM B ONPEICICHHOM
WHTeTpaje.

8. HecoOcTBeHHBIC
WHTETPAIbIL.

2. BBIYMCIUTE:

J.\/_ 1 X sz-\/l—x3dx;
+ 4
In2 +00

I\/e" —1dx . jx-ezxdx
0

lnx liw dx
e, fot

- X

1.3. IlpunoxxeHus
OTIPEICIIEHHOTO
WHTeTpasa

9. IInomazp muockon
¢buryps.

10. JlnuHa ayru KpUBOH.
11. O6bem Tena
Bpauienus. [Liomans
MTOBEPXHOCTH BPALICHHUS.

3. Haiitt miomans QUIYpH, OTrPaHHYEHHON
JTUHUSIMH:
1
y=x"+1,y=—x", y=5.
2
4. Haiitu anuHy IyTd KPUBOWL:
y= 2\/;, ot x=0 10 x=1;
5. Haiitu o00beM Tena, TMOJNYyYSHHOTO MPH

BpaIteHny (UTyphl, OTPAaHUICHHON JTHHUSIMU:
x=y°, x=1, y=0.(0X, OY).

" Haiitu miomas moBEpXHOCTH BPAILICHHUS:

9y =x(3—x)*,npn x € [0;3]

2. (I)yHKIII/II/I HECKOJbKHX MePEMEHHBIX

2.1. Onpenencane
(DYyHKIIUH IBYX U
OoJiee IepeMEeHHBIX

12. Onpenencuue
¢dyHKIMM ABYX U Oosee
HEPEMEHHBIX.
I'eomeTpuueckoe
n300pakeHue QyHKIUH
JBYX TIEpEMEHHBIX.

13. Ilpenen u
HETIPepBIBHOCTH (PyHKITHN
JBYX NEpEMEHHBIX.

7. Haiitn obmacTs onpeaeneHus QyHKITIi

—9xy + 27,

z=x2+2y2+1;

Z=xz~l—y2

z=1In(x-y)

4-x> -y

8. MUccnenoBarh (GyHKUIMHN HA HENPEPHIBHOCTB!

z=x>+y* - 9xy + 27;

_ /4_x2_y2

1
X—y

Z =

2.2. [IpousBoaHbIE U
g depeHans
(hyHKIMA HECKOIBKHUX
NEPEMEHHBIX

14. YacTHble
MIPOU3BOAHBIE, UX
FEOMETPUYECKHUIA CMBICIL.
15. duddepenumpyemocTsb
Y TIOJTHEIN JuddepeHman
¢yukuynn. [Ipumenenue
nonHoTO M depenimana
K IPUOJIHKCHHBIM
BBIYMCIICHUSIM.

16. IIpowsBomHas 110

HaIlpaBJICHUIO. I paaucHT.

9. HaiiTtu yactHbIC OPpOU3BOJHBIC IICPBOTO U

BTOPOr'o HOPAAKOB

—9xy + 27,

z=x2+2y2+1;

Z=x2+y2

10. HaiiTa npou3BoAHbIE clieAyIomuX QyHKINH B
Touke M B HampaBiieHHU BekTopa 1 .
u(x, y,z2) =x"+y' -2, M(1,-1,2), n (1,2,-2)

11. Brauciurs npuGmmkenno 1,024 | uexomns

33




17. HPOE/BBOHH?"I U3 3HaveHui QyHKIuU z = x* npu x=1, y=4.
CHOKHOM (pYHKLIIH. 12. Haiitu dz, ecnm z = In(x” + »?).
YacTHbIe TPOU3BOIHBIE
BTOPOTO MOPSIIIKA.
18. KacarenpHas
TUIOCKOCTh 1 HOpMAJTb K
MOBEPXHOCTH
2.3. DkcTpemyM 19. Bkcrpemym byHkiuu | 15. HaliTi sSKCTpeMyMBbI clieayromux GyHKLIUH:
(hyHKIIIH IBYX JIBYX TTIEPEMEHHBIX.
MIEPEMEHHBIX 20. YCJIOBHBIH 3KCTPEMYM. 2=y —-x*+xy-2x-6y
21. HauGomnb1iee u
HaUMEHBUIEE 3HAYEHUS Z= y\/;_ Y T-x+6 Y
(yHKIMM B 3aMKHYTOH 16. HccnenoBarh pyHKINU HA yCIIOBHBIN
o0acTH. IKCTPEMYM:
I 1
Z =—+4—; TpHu X+y=2;
Xy
z=x-y; npux+y’=l;
17. Ha#iTu BBICOTY B pagryCc OCHOBAHHS
UIMHIPa HAanOOJIbIIEro 00beMa, eClIr ero
TIOJTHAsI TIOBEPXHOCTh paBHA 67 .
18. HaiiTi Haubonplliee U HAUMEHBIIIEE
3HayeHus pyHkuun z = f(x,y) B
3aMKHYTOM obmactu D, 3a1aHHOMN CHCTEeMOM
HEPaBEHCTB!
z=x"+y —9xy+27; 3>x>0, 32y>0
IIpomexyTouHas
aTTeCTaIus - 3ayem ¢
OYEHKOUL

Cemecmp 3

P a3J1CJIbl U TEMBI

ITpumepuslie
TEOPETHYECKHE BOIPOCHI

HpI/IMepHI:IC MPAKTUYCCKUC 3alaHUA

1. Paabl

1.1. YucnoBsle psaabl

1. UYwucmoBoii psi.
CxouMocCTh psiaa.
I"apmonunueckuit psia.
CBo¥CTBa CXOIAIINXCS
PSIOB.

2. HeoOxomumprii
MIPHU3HAK CXOAMMOCTH
YHCIIOBOTO Psifia.

3. JlocTaTo4HbIE
MPU3HAKH CXOAMMOCTHU
TTOJIOKUTEIBHBIX PSIJIOB:
MPHU3HAK CPaBHEHUS,
npu3Hak [lamambepa.

4. JloctaTo4HbBIC
MPU3HAKH CXOAMMOCTHU
TTOJIOKUTEIBHBIX PSIJIOB:
pPaavKaNbHBIA U
WHTETPaIbHBIN TPU3HAKH
Kormm.

5. 3Hakouepeayroumecs

1. Jnapsana @y +a, +..., ONPENETUTH €10

o0 unen &, M 3amnucarh psj B BUIE

0

Sa,

n=1

1 12 123 1.2:3:4

3 322 3.3 3tg 7
2. MHccnenoBath CXOAMMOCTh psijia:

e |

gi \JnZ(@n? +4)
i (> +4n). e~ ()

n=1

2

| n )"
réyl(nﬂ))
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psanel. [pu3nak JleiOHuta.
6. 3HakKomepeMeHHbIe
psinbl. AGCONTIOTHAS U
YCIIOBHAsI CXOIUMOCTb.

g
n=I \/H

HUccnenoBath yCiaoBHYIO U a0CONIOTHYIO
CXOJIUMOCTH 3HAKOMIEPEMEHHOTO Psa.

[oe) (_l)n )
o Vn+3

Z (~1)" cos =~
n=1

Sn’

1.2. CreneHHBbIE psIbI

7. CreneHHBbIE PAIBI.
Panmnyc cxomumoctn
CTETMIEHHOT0 psijia.

8. Paznoxenue QyHKUIMIA
B psitel MaxiiopeHa u
Telinopa.

9. Ilpumenenue
CTETEeHHBIX PSIOB K
MPUOJIMKEHHBIM
BBIYHCIICHUSIM.

. Hantn

00J1acTh
(bYHKIIMOHAIBLHOTO Psi/a.

- (1)

n=1 (x + I’l)_l/5

zg—xz" sin(x+7n)

CXOOUMOCTHU

. Haiitu cymmy psna i(_l)’H (1 +lj !

n

n=l

. Paznoxuts B psin MakiopeHa QpyHKIHIO

f(x)=cos5x. Ykazars oGnacts

CXOIUMOCTH ITOJIYUCHHOI'O psja.

. Beruncnurs unTerpan ¢ rounoctsio o0 0,001.

0,1 5
-6
Je “dx

0

. Berumcnuts 3Hauenue pyukmnum f(x) B

3aIaHHOH ToUKe X¢ (f(X¢)) ¢ TOUHOCTHIO 1O
0,001.

17

1.3.Pane1 Oypre

10. TpuroHomeTpudeckuit
psan dypeoe.

11. PaznoxxeHue B psin
®ypre 27
NEPUOANIECKUX (YHKIIHH.
Teopema Jlupuxie.

12. PasnoxeHue B psia
®ypbe 4eTHBIX PYyHKITHIA.
13. PazmokeHue B psin
@ypbe HEUETHBIX
(yHKIHA.

14. PazmoskeHue B psin
Oypre pyHKINH
MIPOU3BOJIEHOTO MIEPUOJA.

. Paznoxutes  QyHKOMIO f (x) u

yKa3arb
MPOMEXYTKH, Thae cymma psga dOyprse paBHA

hyHKIUH f (x) U HaWTU CyMMy psaa B
TO‘-IKaXxk.
S(x) ={

4, x € [O; ﬂ],xo =-m,x, =0,

0,xe [— 72';0),X2 =7

. Pasnoxwuts B uHTEpBane (O, Tl',) B pax @ypse

a) Mo KOCHHycaM, 0)Ito CHHycaM (YHKIHH:

S =x; Jx) =7 —x;

. Paznoxuts B psag @ypbe a) 1o cuHycaM, 6) 1o

KOCHHYyCaM Jyis f (x), ONpe/IeTICHHON Ha

(0:2m) f(x)=x", f(x)=x

Haiitu HWHTErpai Dypre dhyHKIIH
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IpoaO0JIIKUB e€ HeYeTHBIM 06p3.30M Ha

(—00;0),

sinx,x €[0; 7]

HMHTEpBaJ eciu

f(x) =

O,x>7m

2. MHTerpajibHoe ucyucjaeHue GyHKIMU MHOTHX NepeMeHHbIX

2.1. IBoiinble u
TPOWHBIE UHTETPAJIBI

15. JIBoitHOM MHTErpaI:
oIpezieJIeHue, CBOICTBa,
FEOMETPUYECKHUI CMBICIL.
16. Ilepexon x
MOBTOPHOMY B JIBOIHOM
WHTerpaje.

17. 3aMeHa nepeMeHHBIX B
JBOITHOM MHTErpaje.
JIBoliHOI MHTErpan B
MOJISIPHBIX KOOpAWHATAX.
18. Ilpmnoxenwst
JIBOMHOTO MHTErpaa.

19. TpoiiHoii HHTErpa:
onpeJieJieHrue, CBOMCTRA.
20. Brrancnenue TpoHHBIX
HHTETPaJoB.

9. BbIUMCIUTH MHTETPAT H (x—y)dxdy, ecm
A
06J1acTh A OrpaHHYeHa JTMHUAMH:
y=0,y=x2,x=2.

10. [ToctpouTs 00JIACTP HWHTETPUPOBAHUS |
U3MEHUTH MOPSAI0K HHTETPUPOBAHUS

1 =

[ [ £z )y

" A5

itb'Tf (x ))dx+ i@hﬁ(x »)dx

11.C
BBIUMCIIATh ITUIOIMIAAb IIOCKOH (QUTYpHI TRy

TOMOIIBIO JIBOMHOTO MHTETpaa,

OTpaHUYECHHOU IMHESME = 2Xx+4,
1
2
=——x+4
4 2
12. TlepeiiTh K TMOJSPHBIM KOOpAMHATAM U
BBEIYHCIIUTH JIBOMHOM HUHTETpal
j cos(x2 + y2 )dxdy, e
D
D:{(x,y):x2 az}
1 x>xy
13. BBIYKCIIUTE HHTETPAI J. j J.xz vzdzdydx
000
14. Beranciauth 00BeM, OTrpaHUYCHHBII

TOBEPXHOCTAMH: X+ Y~ = I;
X +y + z =3 u wiockocteio XOY.

2.2. KpuBonuHeitHbie
WHTETPaIIBI

21. Brrunciaenue
KPUBOJIMHEHHOTO
WHTErpaja epBoro poa.
22. Brranciaenue
KPUBOJMHEWHOTO
HHTETpaa BTOPOTo poja.
23. ®opmyna ['puna.

24. BrrauciaeHue
IUTOIIAIEH C IIOMOILBIO
KPUBOJIMHEWHON
WHTETpaja.

25. YcnoBus
HE3aBUCHUMOCTH
KPHUBOJIMHEUHOTO
HHTErpana oT IMyTH
WHTETPUPOBAHUS

15. BBIYHCAUT HHTErpa J‘()C2 +y> +2%)ds
AB

0 OAHOMY BUTKY BHHTOBOW  JIMHHUHU
x=cost; y=sint;, z=t;, 0<¢t<2m.
16. Boruncanth  KpUBOJWMHEHHBIH  HHTErpail

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

2 .2
napabosamu yi=x; x =Y.
Hampasnenue o0xona KOHTypa
MIOJIOJKUTEIIBHOE.

17. Beruncauth  KPUBOJMHEHHBI  MHTErpant

BTOPOTO THIIA J.ydx +xdy rpe L - 4eTBEPTh
L

okpyxHOCTH X =Rcost, y=Rsint or
V4

t :0 I =—,

1 ut2 5
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IIpomexxyTouHas
aTTECTALUS - IK3AMEH

Cemecmp 4
Pasznesnbl u TeMbl IIpumepnsle IIpumepHbIe IPAKTUYECKUE 3aJaHUS
TEOPETHYECKHE BOMPOCHI
1. ®ynknuu 1. ®ynkuuu 5. Jloka3aTh  aHaIMTHUYHOCTH  (QyHKIMH U
KOMILIEKCHOI0 KOMILIEKCHOTO apryMeHTa. BBIYHCITATD HX IPOU3BOIHYIO:
nepeMeHHOro 2. HenpepsiBHOCTB

(OYHKIIMHA KOMILIEKCHOTO
MEPEMEHHOTO.

3. IlpousBoaHas
(OYHKIIMHA KOMILIEKCHOTO
apryMeHTa..

4. AmnamuTtuueckue
¢ysaxmn. CornpsoKeHHBIE
rapMoHHYecKue QyHKINY.
5. llonsTue
muddepeHnuana.
I'eomeTpuueckuii cMbICa
muddepeHnuana..

6. MHHrerpan mo
KOMILIEKCHOMY
MepeMEHHOMY U eT0
cpoiictBa. IlonsTue
HEOIIPEIEIIEHHOTO
WHTerpaja.

7. HWHrerpanbpHas
dhopmymna Ko, CBs3b
Mexay uHTerpanoM Komm
Y aHAJIUTUYECKOU
¢byHKIMEH.

1.8inz,2. ctgz ,3. Inz.

6. Haiitu 0co0BIe TOYKH byHKITHI:
2
z7+3
fi(@)=
: (ZZ +22+2Xz—1)2

z—1
z)=
£2(2) m
7. IIpoBeputb, 4TO (QyHKLUS u=lln(x2 + yz)
2

SBJISIETCS] TAPMOHHYECKOM.
8. Haiitu GYHKIHTO

f(z)=u+iv no 3agaHHON JeHCTBUTEILHOI

AHAJIUTUYECKYIO

qacT u(x,y) = x> —3xy> +2y

9. Haiitn aHanuTHYECKYI0 (QYHKIIAIO, ©CIH
Im f(z)=e(xcosx— ysinx).

10.BerauicanTh MHTETPa ¢ MOMOILIBIO (POpMYIIBI

2. OYHKIIHOHAJIBHbIE
paAbI

8. Panp! pyHKumid.
CxoIMMOCTh psifa.
PaBHOMeEpHAsE CXOJUMOCTB.
ITpusnHak Beitepuirpacca o
PaBHOMEPHOM
CXONMOCTH.

9. Crenennsie psnsl. 1 u
2 TeopeMbl AGens.

10. Psapl aHAIMTHUECKUX
(hyHKINH.

11. Psx Jlopana.

sin z
tuna Komm: 3 dz
|2|=1 Z_ﬂ
4
7. Pasnoxuts B psax Jlopana:
1
z)=—— 0<|z/<1.
/@) z(z+1) ‘ ‘
1
f@)=——,2>1
z +z
2
z)= zi<1
f( ) 22+1 ‘ ‘

3. BerueThl M HX
npuMeHeHne

12. Breruetnl. OcHOBHas
TeopeMa O BhIYeTax .

13. Brruncienue BLIYETOB
B 0COOBIX TOUKax. Teopema
0 BbIUETaX B PaCIIMPEHHON
KOMIIJICKCHOM TIIIOCKOCTH.
14. Jlorapudmuueckuii
BbIdeT. OCHOBHAs TeopeMa
anreOpsrl. Teopema Pyme.

8. BobluuciIuTh BBIYETHI BO BCEX KOHEYHBIX
0COOBIX TOYKaX (PYHKIINU:
1gz
f@)=—F—
, T
z'——z
9. BBIYMCIHUTB BBIYETH BO BCEX M30JIMPOBAHHBIX
0COOBIX  TOYKaX, BKIIOYas OECKOHEYHO
yIAJICHHYIO TOUKY, U (DYHKIIAH:
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f(e)=¢ 7

10. Berauciutb
BBIYETOB:

HUHTCTpaJibl C IIOMOIIBIO

sinz

d it; dz
) T e
4

4. OcHOBBI 15. IIpeobpazoBanue 11. IlpoBeputh, Kakue M3 yKa3aHHBIX (QyHKOIMH
ONepanuoOHHOI0 Jlammnaca. CeoiicTBa ABIISIFOTCA (DYHKLIUSIMU-OPUTMHATIAMU:
HCYHUCICHUS OPHUTHHAIIOB U f()=b'n@t), b>0, b=l
M300paKeHUH. 2
16. Onpenenenue f@)=e n@),
OPUTMHAJIOB 110 12. Halitn m3o0pakeHrne (GYHKIHA, HCIIONB3YS
n3obpakenuro. Popmyia CBOMCTBA JTMHEHHOCTHU, TIOJJO0HS, CMEIIICHUS U
Memuna. [TepBas u 3amna3bIBaHus:
BTOpas TeopeMa f@O) =1+t, f(t)=sinwt, f(t)=sin't,
pasiioxKeHusl. s
17. IlpumeHenue f)y=et,
ONEPAIMOHHOTO f() = Sin(l‘ - b)ﬂ(t -b),
MCYHUCIICHAA VTS pELICHHS 13. Haiiti yron moBopoTa a U KO3()(HUIHUEHT
OOBIKHOBEHHBIX pactsokenuss kB Touke z, =2i 1pu
nuddepeHInaNbHBIX .
ypaBHEHHH. orobpaxenuun f(z)=e " (cos y—isin y).
IIpomexxyTouHas

aTTCCTAlUA - OK3AMEH

CocraBurens (1):

I'puauuna B. b., monieHT kadgeapel MaTeMaTHKH, GUIUKH U
MaTEMaTHYECKOTO MOJICITHPOBAHUS
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