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1 Hean 1 3a5a4u M3yYeHHUS TUCHHUILUIMHBI (MOAYJIs1)

1.1 Heas ocBOeHHs AMCHMIIMHBI. (OPMUPOBAHUE Y CTYICHTOB 0a30BBIX 3HAHUM,
YMCHI/Iﬁ W HABBIKOB II0 MAaTEMAaTUYCCKOMY aHaJIMU3y JAOCTATOYHBIX IJId OCBOCHHA OCHOBHOU
obpazoBatenbHO  mporpammbl  Hampasienus  09.03.03  [Ipuknamnas  wHpOpMATHKA;
(hopMUpOBaHHE COCTABIISAIONINX YacTel OOMIEKYIbTYPHBIX U PO(PECCHOHATHHBIX KOMITIETSHIIUH.

1.2 3apaum JUCHUNINHBI
B 3aymaun kypca «MareMaTu4eCKuid aHAJIN3) BXOJISAT:

- MOJrOTOBKA CIEIHAIIUCTOB, CIOCOOHBIX TPUMEHATD MMOJTYYCHHBIC 3HAHUS JIJIS
pelieHus MPUKIAAHBIX 3a1a4, BJIJICIONINUX JOCTATOYHBIMHU 3HAHUSIMH OCHOBHBIX
TEOPETUYECKUX MOJIOKEHHUH Kypca «MaTeMaTHueCKHil aHaIus3;

— (hopmMupoBaHHUE KyAbTYPhl MBIIICHUSI, CTIOCOOHOCTH K aHAJIN3Y, 0000IIEHHUIO U
BOCTIPUSATHIO HH(POPMAIINH, K TIOCTAHOBKE IIEJIU U BEIOOPY ITyTEH €€ JOCTUKEHNUS,

- MIPUMEHEHHE METOJI0B TU(PPEPEHITUATHLHOTO U MHTETPATLHOTO UCYUCIICHUH TTPU
MOJIEIMPOBAHNHN SYKOHOMHUYECKUX MPOILIECCOB U CHCTEM;

- (hopmMupoBaHUE MPUBBIYKU K CTPOTOCTH B (POPMYTUPOBKH M3JIOKEHUS MaTepuaa,
K JIOTHYE€CKH HEMPOTUBOPEUMBON IIETIOYKE BHIBOIOB U 3aKIIFOUCHHIA;

- MIpUMEHEHNE HAayYHBIX 3HAaHUH aHann3a QyHKIUHN 1€l CTBUTEIbHBIX IEPEMEHHBIX
JUISL MOJIETTMPOBAHUS M UCCIIEIOBAHNS TUHAMHUYECKHUX ITPOLIECCOB;

- pa3BUTHE y CTYJICHTOB HAaBBIKOB CaMOOOpa30BaHMS.

1.3 MecTo qucuunnHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucoummmaa b1.0.05 «MareMatndecknii aHajau3» OTHOCHTCS K 00S3aTCIbHOM YacTh
bmoka 1 "Jlucummumsbl  (MomynH)"  ydyeOHOTO  IUIaHA. I[HMKJIAa  MAaTeMaTHYeCKHX,
€CTECTBEHHOHAYYHBIX U OOIIETeXHUYECKUX JUCIUIUINH.

Heob6xonumMbiM TpeGOBaHUEM K «BXOJIHBIM» 3HAHUSM, YMEHUSM U OIBITY JEATEIbHOCTH
oOyuaronierocsi Mpyu OCBOCHUM JAHHOW JUCLMIUIMHBI SBISETCS YBEPEHHOE BJaJIEHUE 3HAHUSMU
IIKOJIBHOM MPOrpaMMBI 110 NpeAMeTaM «Airedpa u Hauana aHanuzay, «['eomerpus» u «Duszmnkay.

«MartemaTH4eCKUil aHanu3» SBISETCS (PYHAAMEHTOM MJIsi U3y4EHHUS APYrUX pa3iesioB
Kypca BbICHIeH MaTeMaTuku. JIMCIUITIMHA TPU3BaHa JaTh CTyIeHTaM MaTeMaTHYecKHuil anmapar,
KOTOpbI OyleT UCHOJIb30BaThCAd MpH M3y4eHUM AucUUIUIMH: «Bektopnas anrebpay,
«duddepenunansupie ypaBHEHUs», «J{UCKpeTHbIE MaTeMaTHYeCKHEe CHUCTEMBD», «MeTobl
onTUMM3anumn», «Teopus CUCTEM U CUCTEMHBIH aHalW3» W Jp., a TaKkke B Y4yeOHO-
UCCIIeIOBATENbCKON padoTe.

1.4 IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHsI IO AUCHHUILIMHE (MOAYJIO0),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/IbTATAMM OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HalpaBlieHO Ha (OpPMHUpPOBAHUE Y
oOyyaromuxcs CIeyIOUMX KOMITETSHIIHH:

Pe3ynpTaThl 00y4eHus no
JTUCITUTLINHE
(3Haem, ymeem, enadeem (Ha8bIKU
u/unu onvim 0esimenbHOCmu))
OIIK-1 Crnoco0eH NpHMEHSITh €CTeCTBEHHO-HAYYHble M OOLIECHH)KeHEepHble 3HAHUS,
METO/Ibl MATEMATHYECKOI0 AHAJIM3a M  MOJeJIHMPOBAHMA, TeOPeTHYECKOro W
IKCNEPHUMEHTAJIbHOI0 HCCJIeJOBAHUS B PO ecCHOHATBHOM 1eATe1bHOCTH;

KOI[ 1 HAUMCHOBAHHC I/IHJII/IKaTOpa*




Kon n naumeHnoBanue uHaukaTopa™

PesynbraTel 00ydeHus mo
JTUCITUTUINHE
(3Haem, ymeem, 61adeem (HaBbIKU
u/unu onvim 0esimenbHOCmu))

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
MPUMEHATH (PYHJAMEHTAIBHBIC 3HAHMS, TIOTyYCHHBIE
B 00acTH MaTeMaTHYeCKHX W (WJIM) €CTECTBEHHBIX
HayK, U UCIIOJb30BaTh UX NPU aHAIU3E MPEIMETHOU
obisactu

HOIIK-1.2 (40.011 A/02.5 3n.2) OTeuecTBEHHBIH U
MEXAYHApOAHBIN OIBIT B 00JJACTH MAaTEMaTHUECKUX U
(WHM) eCTEeCTBEHHBIX HAyK, W HCIOJIb30BaTh UX B
npohecCHOHATBHOM IeATETLHOCTH

MOIIK-1.8 (40.011 A/02.5 JIp.2) [esTeiabHOCTb,
HalpaBliCHHAs Ha PEIICHUE 3a/1a4 AHAIUTHYECKOTO

xapakrepa, MPEITOJIararImnx BBIOOD "
MHOTO00pa3ue akTyaJbHBIX CIIOCOOOB  PEIICHHS
3aJa4, C HCMOJb30BaHUEM  (yHIaMEHTAJIbHBIX

3HAHHM, TTOJTY4CHHBIX B 00JJaCTH MAaTeMaTHYCCKUX U
(WH) eCTeCTBEHHBIX HAYK

3Haer OCHOBHBEIC 0a3oBbIE
MaTeMaTHYeCKue 3HaHUS (TOHSTHUSA,
METO/IBI, QITOPUTMBI
MaTeMaTHYECKOTO aHam3a)
CBs3aHHBIE ¢ HMHDOPMATUKOH W
SKOHOMHUKOM

YMmeer npuMEHATbH OCHOBHBIE METO/IbI U
ITOPUTMBI MATEMATHYECKOTO aHAIN3a
B (pyH1aMeHTaNbHON MaTeMaTHKE U
DKOHOMUKE

Buaageer 06a30BbIMHU METOJaMH
MOJTYYCHHS YIITYOJICHHBIX 3HAHUU IS
perieHus TEOPETHUECKHIX u
NPUKIAIHBIX 3a7a4 B oOmactu
MPUKIATHON S5KOHOMUKHU

OIIK-6 CnocodeH aHAJM3UPOBATH M Pa3padaTbIBaTh OPraHU3aIHOHHO-TEXHHYECKHE U
NpUMeHeHHeM MeTO/10B

IKOHOMHYECKHE TIpoHeccnl C
MaTEeMAaTHYCCKOI0 MOACTUPOBAHUA

CUCTEMHOI'o aHa/Iu3da H

HOIIK-6.4 (06.001 D/03.06 V.l1) Hcnoas3oBaTh
CYIIECTBYIOIIUE TUTIOBBIC PEIICHUS, MATEMaTHUECKHUE
MO/IeJTH ¥ MIa0I0HBI IPOSKTHPOBAHUS IPOTPAMMHOTO
obecrieueHuss Ui aHajgu3a W pa3pabOTKH
OpraHU3allMOHHO-TEXHUYECKUX M SKOHOMHYECKHUX
IPOIIECCOB

HNOIIK-6.6 (40.011 A/02.5 ¥.3) [IpuMeHATh METOIBI
MPOBEACHUSI  DKCIIEPUMEHTOB,  MaTEeMaTUYEeCKOe
MOJICTUPOBAaHUE ISl pEIICHUs 3a7ad B 00JacTh
po(hecCHOHATLHOU JISATEIIbHOCTH

HNOIIK-6.10 (40.011 A/02.5 Tn.2) IlpoBenenue
HAOJIOJIGCHUT M W3MEPEHUH, COCTaBJICHUE WX
omucaHuii ¥ (QOPMYIHpPOBKAa  BBIBOJIOB, C
NPUMEHEHHEM METOJ0B CHCTEMHOTO aHajiu3a |
MaTEeMaTUYEeCKOTO MOICITHPOBAHUS

3naer OCHOBHBIC METObI n
AJITOPUTMbI JUCITUITIIMHBI

Ymeer MPUMEHSITD U3YyUEHHBIE
METO/Ibl U AJITOPUTMBI HAa TPAKTHKE

Baageer HaBBbIKaMU PEeIICHUA
MMPAKTUYCCKUX 3aJa4d Ha OCHOBC
HN3YUCHHEBIX METOJ0B U aJITOPUTMOB

PeBy.]'ILTaTH 06yquH;1 o AUCHUIUIMHE ANOCTUTAOTCA B paMKaX OCYHICCTBIICHHA BCCX

BUJIOB KOHTAKTHON U CaMOCTOSITEIbHOM pabOThl 00yUYaIOIIMXCsI B COOTBETCTBHHU C YTBEPIKICHHBIM
y4eOHBIM IJIAHOM.

WHaukaTtopel  TOCTMKEHUS KOMIETEHLUUH  CUMTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOLIUX UM PE3yJIbTaTOB OOyUYEHHUS.

c(OPMHUPOBAHHBIMU  TIPU



2 CTpyKTypa H coaepKaHue IUCIHIIHHBI

2.1 Pacnipeaesienne TPyA0EMKOCTH AMCUMIIMHBI IO BHAaM padoT

OOmass Tpymo€MKOCTh JIUCHUIUIMHBI cocTaBisieT 17 3au.

pacripeniesieHle 1Mo BUIaM paboT MPEACTaBICHO B TAOIUIIE

(Ons cmyoenmos ODO)

en. (612 wyacos),

ux

Bun yae6HOM paboThI Bcero Cemectpbl
Yacos (uachl)
1 2 3

KonTakTHas padora, B TOM 4YHCJI€: 3395 | 1245 | 106,5 | 108,5
AyauTOpHBbIE 3aHATHSA (BCEro):
3aHATHUS JIGKIUOHHOTO THUTIA 150 50 50 50
JIabopaTopHbIe 3aHATHS 170 68 50 52
3aHATHS CEMHHAPCKOTO THUTA (CEMUHAPHI, i i i i
MIPaKTUYECKHUE 3aHSITHSI)
HNuas koHTaKTHaAs padora:
KonTposs camocrostensHoi padoTs! (KCP) 18 6 6 6
ITpomexxyrounas arrectauus (MKP) 1,5 0,5 0,5 0,5
CamocTosiTeIbHAsi paboTa, B TOM YHCIIe:
Kypcosas pabora - - - -
[IpopaboTka yueOHOro (TEOPETHYECKOr0) Mareprana | 138 4 378 | 64,8 | 358
BrinosHeHne UHIUBUYabHBIX 3aJaHUN i i i
(moArOTOBKA COOOIICHUH, MPE3EHTAITHH)
Pedepar - - -
IToaroToBka K TeKyuiemMy KOHTPOJIIO - - -
KonTpoub:
IToaroroBka K 3K3aMeHy 134,1 53,7 | 44,7 | 357
O0mas Tpyr0eMKOCTb yac. 612 216 216 | 180

B TOM 4YHcJIe 56 21 21 14

HHTEPAKTHBHbIE

344, €N 17 6 6 5




2.2 Coneprxanue U CUUIIMHBI

Pacripenenenne BuioB yueOHOM pabOThI U UX TPYAOEMKOCTH TIO pa3zesiaM JUCIUTIINHEL.
Paznensl (TeMbl) TUCHUTUTHHEL, H3y4aeMble B 1 cemectpe (ounas ¢hopma)

KonndgecTBo yacoB

Aymutopras  [ReaymIT
Ne HanMeHoBaHMe pa3eios (Tem) o opHas
Bcero pabora
J | 113 JP | CPC
1 2 3 4 5 6 7
1. |BBeneHue B aHayu3. 12 4 - 6 2
2.  |[Ipenen 4nciIOBO¥ MOCTIENOBATEIHHOCTH. 26 8 - 10 8
3. [|IIpenen ¢byHKIUU. 26 8 - 12 8
4.  |HenpepbIBHBIC (GYHKIIUN U UX CBOMCTBA. 18,8 8 - 6 4,8
5.  |IIpouzBoanblie u nuddepeHInanbl. 27 8 - 14 5
6. |CroiictBa muddepeHIpyeMbIX (YHKITHHA. 14 6 - 6 2
7. |HMccnenoBanue noBeAcHUS QYHKIIAHU. 30 8 - 14 8
HUTOI'O no pazoenam oucyuniuiol 155,8 | 50 - 68 37,8
KonTtpons camocrositensHoi# padotsl (KCP) 6
[Tpomexxyrounas arrectanus (MKP) 0,5
[ToaroroBka K TEKyIeMy KOHTPOJTFO 35,7
OO61ast TpPyA0€MKOCTh 1O JTUCIUILTUHE 180

[Ipumeuanue: JI — nexuum, [13 — npakrtuyeckue 3anstus / cemuHapsl, JIP — maGopatopHbie

3aHATHA, CPC — camocrosTensHas pa60Ta CTYACHTa



Paznensl (TeMbl) TUCIUIUIMHBI, H3y9aeMble B2 ceMecTpe (ounas ¢hopma)

KonndgecTBo yacoB

AynutopHas Bueaynur
Neo HaunmenoBanue paszienos (Tem) Beero pabora ;561?;
J | 113 JIP | CPC
1 2 3 4 5 6 7
8 IlepBooOpa3zHast pyHKIMM U HEONpeIeIeHHbIN ) 4 ) 10 8
UHTErpai.
9. |MeTo/pl BEIYKCIICHHUS HEONPEICTICHHBIX HHTETPAJIOB. 30 8 - 10 12
10. OHpeI[eHeHHLIIiI’ unrerpai Pumana. ®opmyna 26 8 ) 10 8
Hrerorona — JleliOamuia.
11. |TIpusokeHusl OnpeeeHHOro HHTerpaa. 36,8 8 - 6 12,8
12 DKCTpeMyMbI (HYHKITUH MHOTHX EPEMEHHBIX. 29 8 i 4 10
HccnenoBanue GyHKIUH MHOTHX TIEPEMCHHBIX.
13. @yHKIMM MHOTUX NepeMeHHBbIX. [Ipenensl, 18 6 ) 4 8
HETPEPBIBHOCTH
14. YacTHble MPON3BOIHBIE U MOTHBIN U depeHran 20 8 ) 6 6
(GYHKIIMHA MHOTHX ITEPEMEHHBIX.
UTOI'O no pazodenam oucyuniumvl 164,8 | 50 - 50 64,8
KonTtposs camocrositenpHO# pabotsl (KCP) 6
[Tpomexxyrounas arrecranus (MKP) 0,5
[ToaroTroBka K TEKyIeMy KOHTPOJTIO 44,7
OO6m1ast TpPyA0EMKOCTh TIO TUCIUIIIINHE 216
Paznenbl (TeMBbI) AUCIUTIINHBL, U3ydaeMbIe B3 ceMecTpe (ouHas ¢hopma)
KommuectBo yacos
AynutopHas BreaynuT
No HammenoBanue pasnenos (Tem) a6ora OpHas
Bcero p pa6ota
J | 113 JIP | CPC
1 2 3 4 5 6 7
15. |HecoOGcTBeHHBIC HHTETPAJIBI 8 6 - 6 7
16. |KpartHble HHTErpabl 17 8 - 10 4
17. |KpuBonuHEHHbIC U TOBEPXHOCTHBIC HHTEIPAJIBI 17 8 - 10 4
18. |DneMeHTHI TEOPHH TOJISL. 14,8 6 - 6 4.8
19. [Yucnossie psbl. 15 8 - 8 4
20. |DyHKIMOHATBHBIC PSJIBI. 13 8 - 6 4
21. |Psanp1 Dypoe. 19 6 - 6 8
HUTOI'O no pasdenam oucyuniurwl 137,8 | 50 - 52 35,8
KonTpons camoctoarensHoi padotsl (KCP) 2
ITpomexxyrounas arrectauus (MKP) 0,5
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO61ast TpPyI0€MKOCTh MO JTUCITUILTHHE 180




2.3 Coneprxanue pa3iesioB (TeM) TUCHUNIHHBI

2.3.1 3auaTuda JeKINOHHOr0 THIIA

Haunmenopanue
pazzaena (Tembl)

Conepsxanue pazzena (TEMbI)

dopma
TEKYILETO
KOHTPOJIA

2

3

4

Bsenenue B ananus

[Ipeamer u MeTO MaTEMAaTHYECKOTO aHAJIA3A.
[TonsTe muoxecta. CriocoObl 3a1aHus
MHO3kecTB. Onepanuu HaJl MHOKECTBAMU.
AxcuoMaTtuka JelcTBUTENbHBIX uyncen. MHokecTBa
Ha YUCJI0BOM npsiMoi. OKpecTHOCTH. MOTyIIb.
Curnym. [ToHsiTHE OTPaHUYEHHOTO MHOXECTBA.
BepxHsia 1 HWKHSIS TPaHU MHOKECTBA. TeopeMbl
€MHCTBEHHOCTH U cyliecTBoBaHus. Cucrema
BJIO’KEHHBIX OTpe3KoB. CTAruBarouascs cucreMa
BJIO’KEHHBIX OTpe3KOB. CUeTHbIE U HECUETHBIE
MHOXecCTBa. TeopeMa 0 CHETHOCTH MHOKECTBA
pauroHanbHbIX yncell. Teopema Kanropa. Meton
MareMaTH4eckoi HHAyKIuu. OToOpaxeHus u
YUCIIOBBIC PyHKIIMH. DIeMeHTapHbIC (QYHKIIUH.
I'paduku snementapHbix QyHKUMN. JlelicTBUS HAl
rpaduxamu. ['paduku cI0KHBIX PYHKIINHA.
OO6paTHble QYHKITUH.

1. Konnoksuym
2. 3auer
3. 3Kk3ameH

[Ipenen yucnoBoi
MOCJIEN0BATEILHOCTH.

[TonsiTue yncnoBoi nmociaenoBarenbHOCTH. [Ipenen
YHCIIOBOH mmocieaoBaTenbHocT. Cxonsaiuecs 1
pacxoJsniecs mocjaeaoBarebHOCTH. Teopema.
CBolicTBa peAeOB YUCIOBBIX
nocienoBarenbHocTed. beckoneuno Manble U
OECKOHEYHO OOJIBIINE TOCIEN0BATEIIEHOCTH.
[Ipenen MOHOTOHHOM MOCIIEI0BATEILHOCTH.
IloanocnaemoBarenbHOCTH. [IOHATHE YACTUYHOTO
npenena. Bepxuuid u HOKHUM nipenensl. Teopema
bonbiano-BeitepiTpacca o BelACICHUN
CXOJILENCS TOAIOCIeI0BATEIbHOCTH U3
OTpaHWYEHHOU mocienoBaTenbHOCTH. [loHsATHE
(dhyHIaMEHTATBHOM MOCIEA0BATCIIBHOCTH.
Kpurepuit Komin.

1. KomnokBuym
2. 3auer
3. DK3ameH

[Ipenen pynkumm.

[onsiTue pyHKIMKU. DneMeHTapHble (GYHKLIUU U UX
kinaccudukanus. [lonsrue npeaena GpyHkuuu.
Paznuunsble onpenenenus npeaena QyHKIUN.
Cgoiicta npenenoB ¢yukiuu. Kpurepuit Ko
CYIIECTBOBaHMsI KOHEUHOTO Ipezesa (pyHKIHH.
[TonsiTue 0AHOCTOPOHHETO Ipeea PyHKIHH.
IIpenensl MoHOTOHHBIX pyHKIMHA. Teopema.
beckoHeuHO Malible 1 OECKOHEYHO OO0JIbIINe
¢ynkuuu. CpaBHenue pyHkuuid. Ilpumepsl.

1. KomnokBuym
2. 3ayer
3. DK3ameH

HenpepsiBHbIE

(GYHKIIMHM B UX
CBOMCTBA.

[TonsiTue HENMpPephIBHOCTU (PYHKIIUH B TOUKE.
Teopema o coxpanenun 3Haka. CBoNcTBa
HENpPepbIBHBIX (QYHKIIHH.

[Ipenen 1 HEMPEPBHIBHOCTh CIOKHOM (DYHKIIUU.

1. KomnokBuym
2. 3auer
3. DK3ameH




[ToHATHE OAHOCTOPOHHEN HENPEPBIBHOCTH. TOUKH
paspeiBa. [Ipumepsl. CBOHCTBA QYHKITHIA,
HEeIpepbIBHBIX Ha oTpe3ke. Teopema Beliepmrpacca
u creacTBue K Heil. CBoiicTBa (QYHKIIHIHA,
HEIpepbIBHBIX Ha oTpe3ke. Teopema bonbrano-
Komm o npomexxyTouHOM 3Hau4€HUU (QYHKIIMU
cieacTBus K Heil. OOpaTHble pyHKIHU.

[TpousBoHbIE U
muddepeHnans.

[Monsitne muddepenmpyeMoit pyHKIHN.
Huddepennnan. [Ipoussoanas. ['eomeTpudeckmii
CMBICIT TPOU3BOAHON. DUZUUECKUN CMBICIT
IIPOU3BOJHON. ['eOMeTpUYECKH CMBICIT
muddepennnana. [Ipon3BoaHbIE OCHOBHBIX
aneMeHTapHbIX QyHKuui. [TponsBogHas
CIIOXHOU (DYHKIIMHU U QYHKIINHU, 3aJaHHOU
napamerpuuecku. Juddepenmnupyemoctsb
CYMMBI, IPOU3BEJICHUS], YACTHOTO, OOpaTHOM
¢ynkuun. UHBapuaHTHOCTH GOpPMBI 1-T0
midpdepenunana. [Ipumenenne nuddepenuana B
MPUOIMKEHHBIX BbIYUCIeHUSIX. OCHOBHBIE
Teopembl T EepeHITNaTEHOTO HCYUCICHHS U
cinenctBuss w3  HuUX. [IpousBojHbIe U

g depeHnnanbl BBICIIUX nopsakos. Gopmyna
JletiOHuIIA.

1. KomnokBuym
2. 3auer
3. 3Kk3ameH

CaoiicTBa
muhdepeHITupyeMbIX
GyHKIHH.

Teopemsl o cpennem. Teopemsr Pois, Jlarpanixka,
KKomm. ®opmyna Teitnopa. OctaTouHbI€ YJIEHBI B
dbopwme Ileano, Jlarpanxka Teopema
enquHcTBeHHOCTH. [Ipumepsl. PackpeiTue
HEONpeIeICHHOCTEN o npaBuiy JlonuTanis.

1. KomnokBuym
2. 3auer
3. DK3ameH

Hccnenosanue
MoBe/IeHUsT (PYHKITHH.

VYcinoBue MoOHOTOHHOCTH — JUddepeHrpyemMoit
byaku. OkctpemyM. HeobOxomumple ycioBus
sKcTpeMyMa. JlocTaTOYHbIE YCIOBHS IKCTPEMyMa.
Hcnosp30BaHne TPOU3BOTHBIX BBICIIMX MOPSIKOB
Npy  UCCIENOBAaHUK (YHKIIMA Ha DSKCTPEMYM.
Haubounbiiee n HauMeHbIlee 3HaUYEeHUE (QYHKIIMU
Ha OTpe3ke. BeIMykiocTh BBEpX M BHHU3. TOUYKH
neperuoa. ACHMITOTHI. O6mras  cxema
uccienoBaHusi (QYHKIUU H  TIOCTPOCHUS €€
rpaduka.

1. KomnokBuym
2. 3auer
3. DK3ameH

Huddepennnanbaoe
UCUUCIICHUE ()yHKIHH
MHOTUX TEPEMEHHBIX

@dyHKOMM ~ MHOTMX  HepeMeHHbIX.  [Ipemensr,
HeNpepbIBHOCTh. YacTHBIC MPOM3BOAHBIC M ITONHBIH
muddepeHnran GyHKIUA MHOTHX TEPEMEHHBIX.
DOKCTpeMyMbl ~ (YHKIIMM MHOTHUX IIEPEMCHHBIX.
HccnenoBanne GpyHKIUI MHOTHX NIEPEMEHHBIX.

1. KomnokBuym
2. 3auer
3. DK3ameH

HnTerpanbHoe
ucyHciIeHue GyHKIUU
OJTHOW MEePEeMEHHON

[lepBooOpa3Hast GyHKUMH W HEOIpPEIeICHHBIN
uHTerpan. MeToabl BBIYUCIEHUS HEOIpPEIEIeHHbIX
uHTerpanoB. OmnpeneneHHelid  uHTerpan Pumana.
®opmyna Herotona - Jleitoauna. [Ipunoxenus
OIPENIETICHHOT O MHTErpasa. HecoOcTBeHHbIe
HHTErpaJibl

1. KomnokBuym
2. 3auer
3. DK3ameH

10.

MuoromepHsbie
HWHTETpaJIbl U

KpatHble unTerpasi.
KpuBonuHelinble 1 TOBEPXHOCTHBIE UHTETPaIbl
DNeMEeHTHI TEOPUU TOJIS.

1. KomnokBuym
2. 3auer
3. 9K3ameH




3JIEMEHTHI TEOPUH
oSt

11. Hucnossie psaasl. [Ipu3Haku cX0AMMOCTH. 1. KonnokBuym
Pl OyHKUMOHANbHbIE  pAabl.  CTeneHHble  Psjbl. 2. 3auer
O6mactp  cxoauMoCTH. Pasnmokenue B psg.| 3. dK3ameH
[IpunoxeHus creneHHsIX psanoB. Panel @ypee.
2.3.2 3aHATHA CEMHHAPCKOI'0 THIIA He MPeIyCMOTPeHbI
2.3.3 JlabopaTopHble 3aHATHSA
dopma
No Hammenosanne Temaruka 1a00paTOPHBIX 3aHITHI TEKYILETO
paznena (Tembl) KOHTpONA
1 2 3 4
1. MmuoxectBa. Oneparuu Haa MHOkecTBaMu. ['panu | 1. KonTponsHas
YHCJIOBBIX MHOECTB. AOCOJIIOTHAS BETMIMHA pabora
grcia. HepaBencTBa. MeTo MaTeMaTHIECKOM 2. 3auer
HUHIYKIIWH. 3. DK3ameH
Beenenue B ananu3 |@yakuun. O6macTs onpeneneHus. YeTHoie u
HedeTHble, nepuoanueckue. Crnoxuele. ['paduku
3JIEMEHTapHBIX PYHKIUH.
[Toctpoenne rpadukoB GpyHkmnuii. OCHOBHBIE
npueMsbl. ['paduku GyHKINH, 3aJTaHHBIX
MapaMeTPUUECKH.
2. MoHATWe YncnoBoii nocnesosatenbHocTU. Mpeaen 1. KonrponsHas

[Ipenen yucnoBoi

II0CICA0BATCIIBHOCTH.

4yMC0BOM NocnegoBaTeNbHOCTU. Cxoaawmecs u
pacxogAlmecs nocneLoBaTe/IbHOCTH,

CBolicTBa NpeenioB YMCIOBbIX NOCe40BaTENLHOCTEN.
MpeapenbHbI Nepexos, B HepaBeHCTBaXx.

BeckoHeyHO manble U beckoHeYHo 6onbline
nocnenoBaTeNbHOCTM.

OnpegeneHuve 1 NPU3HaK CXOAMMOCTY MOHOTOHHOW
nocnenoBaTeNbHOCTM.

MoHATUE YAaCTMYHOrO Npesena. BepxXHUi U HUKHUIA
npegeni.

pabota
2. 3auer
3. DK3ameH

[Ipenen pynkumm.

Omnpenenenue npenena Gynkuuu. [Ipenens
JIPOOHO-PAIMOHANBHBIX (DYHKITHH.

[Ipenens! GyHKIMI, coaepxKaImux
HUppalMOHAIbHOCTH

IlepBblil 1 BTOpOU 3aMevaTeNlbHBIE TTPEICITbI
[Ipenens! GyHKIMI, coaepxKaImux
aorapuMuUecKyro (pyHKIIHIO.
OnHOCTOPOHHME MTPENENBI.

BeckoHeyHO Mable M OECKOHEUHO OOJIBIIIHE.
[IpumeHeHre SKBUBAJIEHTHBIX OECKOHEYHO MAalIbIX K
BBIYMCIICHUIO TPENIETIOB.

1. KoutponbsHas
pabota
2. 3auer
3. 9Kk3ameH
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HenpepsiBHbie

(GYHKIMH ¥ BX
CBOMCTBA.

OmnpeneneHne MOHITUS HENPEPHIBHOCTH B TOYKE.
Jloka3aTenbCcTBO HEMPEPBHIBHOCTH (DYHKITHIA.
Touku pazpsiBa yHkmid. VX knaccupukarys.
HccnenoBanue (GyHKIMIA HA HEMPEPBIBHOCTD U
MOCTpoeHHE rpaduka.

1. KontponpHas
pabora
2. 3auer
3. OKk3ameH

[IpowusBoaHbIE N

OmnpeneneHne MOHATHS TPOU3BOIHON (PyHKIINH.
[IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIUI.
OcCHOBHBIE TIPaBUIIa HAXOXKJCHHUS TIPOU3BOTHBIX.
Tabmuunoe nuddepeHupoBanme

[IpownsBoaHas CIOKHON (DYHKITHH

[IpounsBoaHas 0OpaTHOH (HYHKIMH, HESIBHOU

1. KonrponbsHas
pabota
2. 3auer
3. 3K3ameH

T depeHnnabl. (YHKIMY U 33/1aHHOM MapaMeTpUdecKH.
JlorapudmMudeckast Ipou3BOHAS
I'emeTpuyeckne 1 MEXaHUYECKHE TTPUIIOKCHHUS
MIPOU3BOTHOM.
[Ipon3BoHBIE BBICHIMX MTOPSIKOB.
Jlnddepennnansl BHICIIUX MOPSIIKOB.
N TeopeMsl 0 cpetHeM 1. KonrponwsHas
CaoiicTBa 9
JDHEPCHIIPYEMBIX ®opmynsl Telnopa n MakiopeHna pabora
P [MpaBuna HOHI/ITaJ'ISIupaCKpI)ITI/Iﬂ 2. 3ayer
HEOIPEAETIEHHOCTEN. 3. SK3ameH
[Tonarne moHOTOHHOCTH. OnpeneneHne 1. KonTponpHas
MIPOMEXKYTKOB BO3pacTaHUs U yObIBaHUS ()YHKIIUH. pabota
Touku TOKATLHOTO YKCTPEMyMa. 2. 3auer
Haxosk/1eHne HAMMEHBIIETO U HAUOOIBILIETO 3. 9Kk3ameH
Vcerenopanie 3Ha4eHU QYHKIUHU Ha OTpE3Ke.

MoBe/IeHUs (PYHKITHH.

Touku nepern6a 1 HaIPaBICHUE BBITYKIOCTH U
BOTHYTOCTH.

AcuMnToThl Tpaduka GyHKITUN

Cxema uccnenoBanus rpaduka GyHKIHH.
HccnenoBanue u nocrpoeHue rpad@ukoB GyHKITUN

Huddepennnanbaoe
ucyucieHne GyHKuu
MHOTUX TIEPEeMEHHBIX
Huddepennnanbaoe
ucuucieHne GyHKuu
MHOTUX TIEPEeMEHHBIX

HenpepsiBHOCTB. YacTHbIE ipou3BoaHbIE. [0THBII
muddepentmar.

JuddepenunpoBanme CI0KHBIX QYHKITHI.
JudbdepenunpoBanrie HESIBHBIX (QYHKIIHMA
[IpousBoanbie u quddepeHnaIbl BHICIINX
HOPSIKOB.

OKcTpeMyMbl HYHKIMI MHOTHX IEPEMEHHBIX

1. KoutponbsHas
pabota
2. 3auer
3. 9K3ameH

HnTerpansHoe
ucyHciIeHue GyHKIUU
OJTHOU MEePEeMEHHOU

MeTo1bl BBIYMCIIEHUS HEOIIPENETICHHBIX

uHTEerpanoB. HenmocpencTBeHHOE HHTErPUPOBAHNUE.
MeTtox noICTaHOBKH.
Meton unTerpupoBanus 1o yactsaMm. [Ipumepsl.
PexyppenTHbIe HOpMYIIBI.
WuTerpupoBanue paioHaIbHBIX ()YHKIHH.
ITpumepsl. IaTerpupoBanue npocTenmmx
uppauroHanbHocTen.. MinTerpuposanue
TPUTOHOMETPUYECKUX U

rmnepboanyecknx GyHKLNIA.
[lonsTe omnpenenenHoro uHrerpana CBoicTBa
onpeneneHHoro uHrerpana. Popmyna HeroroHa-
Jleiibnuua. MHTerpupoBaHHe IO 4acTsiM B

1. KoutponbsHas
pabota
2. 3auer
3. 9Kk3ameH
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OIIpeeNICHHOM uHTerpazne. JUimHa Qyru MiIoCKou
kpuBoil. [Tnomane miockoit ¢urypsl. [Tnomans
KPUBOJIMHEHHON Tpaleluuu W KPUBOJIMHEMHOIO
cektopa. llonsitne kyOupyemoctTn u oObema.

IInomans IIOBEPXHOCTHU BpalleHus, ee
BBIYMCIICHHE. dusnueckue IIPUIIOKEHUS
OTpENENIEHHbIX uHTerpanoB. IIpubmmkeHHble

BBIUMCIICHUS ONIPEICTICHHBIX UHTETPAJIOB.
[TonsiTHE HECOOCTBEHHBIX HHTETPANIOB 1- 10 U 2-TO

poma. Popmyibl HHTETPATBLHOTO HWCYUCICHUS
IS HECOOCTBEHHBIX
WHTErpajoB

10.

MHoromepHbie
HWHTErpaJibl U
3JIEMEHTHI TEOPUU
0JIs

JIBoiiHO# MHTETpas. 3aMeHa MepeMEHHBIX B
JIBOMTHOM MHTErpase.

Brruucnenue miomaneit puryp, 00eMOB TEN U
IUTONIAJIEH TOBEPXHOCTEM.

[IpunosxeHust AIBOMHOTIO MHTErpajia B MEXaHUKE.
TpoliHble UHTETpaIbL.

KpuBosmmHelHbIE M TOBEPXHOCTHBIE HHTETPAJIBI.
CkalsipHO€ U BEKTOPHOE TOJIE.

I'pamment. /luBeprenuus.

1. KonTponpHas
pabora
2. 3auer
3. 3K3ameH

11.

Paner

Heo6xoauMbrit mpu3HaK CXOAUMOCTH

yucnoBoro psiaa. Kpurepuii Komm.
[Ipu3HaKK CXOIMMOCTH 3HAKOTIONOKUTEITbHBIX
psanoB. [Ipusnak cpaBHeHus u Jlamambepa.
[Ipu3Haky cX0IMMOCTH 3HAKOUYEPEAYIOIIETOCs psiia
AOCOIOTHAS U YCIOBHAS CXOIUMOCTb.
HecTBust Hax psaaMu.
CXoMMOCTB psAZIOB ¢ KOMIJIEKCHBIMH YUCIIAMHU
OyHKIMOHAIBHBIE PsAbl. O0IaCTh CXOTUMOCTH.
Crenernbie psaapl. O0MaCTh CXOAUMOCTH.
Psinpr Teiinopa. Paznoskenue GyHKIIMU B CTETICHHOM
pan.
JuddepenunpoBanrie U UHTETPUPOBAHKE
CTENIEHHBIX PSAIOB.
[Ipumenenue psa0B B MPUOIMKEHHBIX
BBIYMCIICHUSIX.

1. KonrponsHas
paborta
2. 3auer
3. Dk3ameH

2.3.4 IlpumepHasi TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)

KypcoBblie paGoThl HE TPETYyCMOTPEHBI.

2.4 Ilepeyenp y4eOHO-METOANYECKOr0 O0ecnedeHHs AJIsl CAMOCTOSATEIbLHOM PadoThI
o0yyamuxcst Mo AUCHHUILINHE (MOIYJIIO)

Bux CPC

[lepedyenp yueOHO-METOAMIECKOT0 00ECIIEUCHUS TUCITUIUINHEI I10
BEITIOTHEHUIO CaMOCTOSTEIEHONW PabOTHI

[IpopaboTka u MOBTOpEHUE
JIEKIMOHHOTO MaTepHaIa,
MaTepHaia yaeOHOU u

Metoandeckue yka3aHus Uil MOATOTOBKH K JICKIIMOHHBIM W CEMUHAPCKIM
3aHATHAM, YTBEPIKICHHBIC Ha 3aCeIaHIH KaQeIphl IPUKIIaTHON MAaTeMaTHKA
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Hay4YHOH JIUTEepaTypHl, (akynpTeTa KOMITBIOTEPHBIX TEXHOJOTMH M TIPUKIAIHOW MAaTEMaTHKH

MOATOTOBKA K ®I'BOY BO «KyoI'Y», mporokon Nel0 ot 18.05.2023 r
CEMHMHAPCKUM 3aHSATHIM

2 | IloaroroBka K TEKymeMy Metoandeckuie yka3aHus JUIsl MOATOTOBKH K JICKIIMOHHBIM U CEMUHAPCKIM
KOHTPOJTIO 3aHATHAM, YTBEPIKICHHBIC Ha 3aCeIaHIH Ka(eIphl MPHUKIIATHON MaTeMAaTHKA

(bakynbTeTa KOMIBIOTEPHBIX TEXHOJNOIMH M MNPHUKIAJHOH MaTeMaTHKH
PI'BOY BO «KyoI'Y», mporokon NelQ ot 18.05.2023 r

Y4eOHO-MeTOAMUECKNE MaTepHalibl A CaMOCTOSITENbHON paboThl oOydarolmuxcs W3
YHUCJIa UHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (hopMmax, alalTHPOBAHHBIX K OTPAHMYCHHSIM UX 37I0POBbS U BOCHPUATHS HH(OPMAIIHH:

JUig U1 ¢ HapyIIEHUSMU 3pEHUs:

— B IIe4YaTHOU opme yBeTMYeHHBIM HIpUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina,

— B nieyaTHOU gopme Ha s13bike bpaiis.

JInst man ¢ HapylmeHUs MM ClTyXa:

— B IIle4aTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis U1 ¢ HapyIIeHUsSIMU OTIOPHO-JBUTATENILHOTO anmnapara:

— B IIe4aTHOU opme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTa,

— B (hopMme ayauodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. OOpa3oBarejibHbIe TEXHOJIOTHMH, NMPHUMeHsieMble NPH OCBOCHHH JAUCHUNIHHBI
(MoayJis1)

C TOYKHM 3peHHS IPUMEHIEMbIX METOI0B UCTIONIB3YIOTCS KaK TPaJAUIIMOHHBIE HH(OpMAIIMOHHO-
00BSCHUTEbHBIC JICKIINN, TAK U HHTEPAKTUBHAS 110/1a4a MaTeprana ¢ MyJIbTUMEIUIHHON CUCTEMOH.
KomrmibroTepHbie TEXHOIOTUU B IAaHHOM ClIy4ae 00eCIIeYHBAaIOT BO3SMOKHOCTh Pa3HOIJIAHOBOT'O
0TOOpaXEHHUs aITOPUTMOB U JIEMOHCTPALIMOHHOT0 MaTepHasa. Takoe codeTaHne MO3BOJISIeT
ONTHUMAJIbHO UCIOJIB30BATH OTBEIEHHOE BPEMS U PACKPBIBATH JIOTHKY M COJIEPKAHNE TUCIUILINHBI.
JIexuu mpeACTaBIsIOT COO0N CHCTeMaTH4YecKue 0030phl TeOpHH (PYHKIINN U MAaTEMaTHIECKOTO
aHamM3a.
JIaGopaTopHoe 3aHsTHE ITO3BOJISIET HAYYUTh CTYACHTA IPUMEHATh TEOPETHUECKHUE 3HAHUS TTPH
PELICHUH U MCCIIeJOBAaHNH KOHKPETHBIX 3a1a4. JIabopaTopHble 3aHATHS IPOBOAATCS B
TPaaUIMOHHBIX aynuTopusx. [lomxox pa3dopa KOHKPETHBIX CUTYAIH IIMPOKO UCIONIB3yeTCs Kak
npernoaBareneM, Tak U CTyICHTaMH TP MPOBEACHUH aHAIN3a PE3YJITaTOB CaMOCTOSTEIbHOM
paboThl. 3TO O0YCIIOBIEHO TEM, YTO B IPOLIECCE UCCIIEOBAHMS YaCTO BCTPEUAIOTCS 3a/1a4H, IS
KOTOPBIX €IUHBIX MTOJIXOI0B HE cymecTByeT. Kaxxias KOHKpeTHas 3a/1a4a Py CBOEM HCCIIeJOBAaHUH
MMeeT MHOXKECTBO TOJXO0/I0B, a 3TO TpeOyeT pa3dopa 1 OLIEHKHU 11eJI0 COBOKYITHOCTH KOHKPETHBIX
CUTYyallHi.

Jns nun ¢ orpaHMYEHHBIMH BO3MOYKHOCTSIMU 3J0POBbS IIPENYCMOTPEHA OpraHU3aLIMs
KOHCYJIBTALIMI C UCHIOJIb30BAaHUEM HIIEKTPOHHOM MOYTHI.

4 O1neHo4YHbIE M MEeTOAUYECKHE MaTepHAJIbI

4.1 OueHoyHble CcpeACTBA JUIA TEKYyIIero KOHTPOJS  yCIeBAeMOCTH W
NMPOMEKYTOYHOM aTTecTAlluN
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OrneHoUHBIC CpeNCTBA MPEAHA3HAUEHBI JJISi KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JNOCTHKEHUH O0O0YJalolmUXCsl, OCBOMBIIHMX TPOTpaMMy Y4eOHOW JIUCHUIUIMHBI «HA3BaHHE
TUACIUIUINHBD.

Texyuuii KOHTPOJIb 3HAHUM CTYICHTOB IIPECTABIISIET COOOIA:
"] BRITIOJTHEHHE JOMAITHUX 3aJaHUH;
| BBIITOJTHEHHE CAMOCTOSATEIIbHOM paboThI;

| mpoBeIeHHE KOHTPOJIbHBIX padoT.

Ienbro camocTOSITENBHOM pabOThI CTYACHTA SIBJIITCS YIIIyOJIeHHe 3HaHUM, IIOJIyYeHHBIX B
pe3yabpTaTe ayIuTOPHBIX 3aHsATHI. BripabaThIBatOTCsI HABBIKKA CAMOCTOATEIHHON paOOTHI.
3aKperuIAIOTCs ONbIT U 3HAHUSI [TOJYyYEHHBIE BO BpeMs J1a00paTOPHBIX 3aHATHH.

JU1sl KOHTPOJIS 3HAaHUH NIEPUOAMYECKH ITPOBOATCS Ay IUTOPHBIE CAMOCTOSITEIbHbBIE PAOOTHI.

OneHouHble CpeACTBa Ul WHBAJIWAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX ICUX0(PU3NIECKHX OCOOCHHOCTE.

— IIpU HEOOXOJUMOCTH UHBAJIUAAM U JINLIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
MIPEIOCTABIISIETCS JOMIOJHUTENBHOE BPEMsI JUIsl TOATOTOBKHM OTBETAa HA SK3aMEHE;

— IIpU MPOBEIECHUU MPOLIETYypPhl OLIEHUBAHMSI PE3yJIbTATOB 00YyYEHHUsI MHBAIMUJIOB U JIUIL C
OTPaHMYEHHBIMU BO3MOXHOCTSAMU 3/I0POBbS NPEAYCMAaTPUBAETCS HCIIOJIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSIMU;

— MPU HEOOXOAUMOCTH I 00Yy4arOIIUXCsl C OTPAaHUYEHHBIMUA BO3MOXHOCTSAMU 3/10POBbSI
U WHBANUAOB TMpolieaypa OLIEHMBAHMSI pPE3YylIbTaTOB OOY4YEHHUS IO JUCHUIUIMHE MOXKET
MIPOBOJUTHCS] B HECKOJIBKO 3TaIOB.

[Ipouenypa olieHHBaHUS pe3yIbTAaTOB OOYUYEHHUS WHBAIUIOB U JIMIl C OTPaHUYECHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBbSl O JUCIHHIUIMHE (MOIYNIO) MpeAycMaTpuBaeT MpeloCTaBIeHUE
uHpopmauuu B ¢opMmax, aJanTUPOBAHHBIX K OTPAHUYEHHUSIM HUX 370POBbS U BOCIPUATHUS
nHpOpMaIuu:

JIyis U1 ¢ HapyIIEHUSIMH 3PEHHUS:

— B IIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B IIe4aTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis 1 ¢ HapyIIeHUSMH OIIOPHO-BUTATENILHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepevYeHb MOXET OBbITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

CTpyKTypa OLlEHOYHBIX CPEACTB /ISl TeKyleil i MPOMeKYTOYHOM aTTecTAluU

Kon HaunmenoBanne
Ne KonTtponupyemsie pa3aensl KOHTPOJIHPYEMOU OLICHOYHOI'O CPELCTBA
*
/1 (TeMbl) TUCITUTUTAHBI KOMTETEHINH (FITI Texyumii KOHTPOITH [Ipomexxyrounas
€e JacTu) aTTeCTaIHs
OIIK-1. OTIK- | KontponeHas pabora | Bonpoc Ha sk3amene 1-
1 | BBeneHue B aHAIU3. . Nel- 3
6 0
. KontponsHas pabora | Bompoc Ha sx3amene 4-
5 [Ipenen yncnosou OIIK-1, OIIK- | Nol- 8
IIOCICA0BATCIBHOCTH. 6
3 | Mpenen ymkim. OHK—Ié OIIK- Iji?lH_TpOJILHa}I pabora If;r)npoc Ha 3K3aMeHe 9-
4 HerepLIBHLIe (byHKHI/H/I u OIIK-1, OIIK- KontponsHas padora | Bompoc Ha sk3ameHe
UX CBOMCTBA. 6 Nel- 15-19
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5 [IpousBoaHbIE U OITK-1, OIIK- | Kontponbhas pa6ora | Bonpoc na
nudbepeHInaIbL. 6 Nel- sk3amene20-23
CgBoiicTBa KontponsHas padora | Bompoc Ha sk3ameHe

6 | mudbepeHIUPYEMBIX OHK-]é OIK-= | Nel- 24-30
GbyHKUIUH.

7 HccnenoBanne noseaeHus OIIK-1, OIIK- | KoutponbHas paGora | Bompoc Ha
dyHKIIN. 6 Nel- sK3aMene31-36
DOyHKIIUY MHOTUX Kontponbhas pabora | Bompoc Ha sx3amene 1-

8 He}[])HeMeHHbIX. IIpenenst, OHK-Ié OIK- | Nel- 8
HENPEPBIBHOCTH
YacTHble TPOU3BOAHBIE U Konrtponbhas pabora | Bompoc Ha sx3amene 9-

9 MOJNHBINA T depeHnnan OIIK-1, OIK- | Mel- 13
(GYHKIIMH MHOTHX 6
IIEPEMEHHBIX.

DKCTpeMyMBbI (DYHKIIUU Kontponbhas pabora | Bompoc Ha sk3ameHe

10 | MHOTHX TIEPEMEHHBIX. OIIK-1, OTIK- | Nel- 14-18
HccnenoBanue GpyHKIMi 6
MHOTHUX IEPEMEHHBIX.

1 IlepBooOpaznas pyHKIMH U OITK-1, OIIK- | KourponsHast pabora | Bompoc Ha sk3ameHe
HEONPEIEIEHHBIN NHTETPAIL. 6 Nel- 19-23
MeTtonsl BEIYMCIEHUA Kontponbnas pabora | Bompoc Ha 3x3ameHe

12 | HeompeeaeHHBIX OHK_Ié OIK= | Nol- 24-30
WHTEIPaJIOB.

OrnpeaeneHHbIi HHTErpal Kontponbhas pabota | Bompoc Ha 3x3ameHe

13 | Pumana. ®opmyna HeroTona OHK_Ié OITK- | Ne1- 31-39
— JleitOnumna.

14 [Ipunoxenuns OIIK-1, OIIK- | Kontponsnas pabora | Bompoc Ha sx3amene
OTIpeIeNIEHHOT0 MHTErPaa. 6 Nel- 40-47

OIIK-1, OIIK- | KonrponbHas padora | Bompoc Ha 3x3amene 1-

15 | HecoOcTBeHHbBIE HHTETPAIIBI 6 Nol- 3

16| K OIIK-1, OIIK- | KonrponbHas padora | Bompoc Ha 3x3amene 4-

paTHBIE HHTETPAJIBI 6 Nol- 8
17 KpuBonuneiinsie u OIIK-1, OIIK- | Kontponenas pabora | Bompoc Ha sk3amene 9-
TIOBEPXHOCTHBIE HHTETPAIBI 6 Nel- 15
OIIK-1, OIIK- | KonrponbHas pabota | Bompoc Ha sx3amene
18 | DnemMeHTHI TEOpUH TOJIA. 6 Nol- 16-24
19 | YuciioBbie psIbL. OIIK-1, OIIK- | KourponpHas pabota | Bompoc Ha
6 Nel- sK3aMene25-30
20 | @ OIIK-1, OIIK- | KonrponbHas pabota | Bompoc Ha sx3amene
YHKIIMOHAJIBHBIE PSABL. 6 Nol- 31-39
21 | Pssier Dype. OIIK- 1é OIIK- §901H_TpOJIbHa}I pabota Eg_ri%oc Ha dK3aMeHe
IToxazaTeu, KpUTEPHHU H IIKAJIA OLEHKH C(POPMHPOBAHHBIX KOMITETEHIM I
Kon n CooTBercTBHE YPOBHEH 0CBOCHHSI KOMIICTCHIUH IIAHUPYEMBIM
HAaUMEHOBaHUe pe3yJibTaTaM 00y4eHUs1 M KPUTEPUSIM UX OLlCHHUBaHUS
KOMIIeTeHI M MOPOrOBbIH 0a30BbIii NPOABHHYTHIN
Ouenka
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Y 10BIETBOPUTEIILHO
/3a4TeHo

Xopo11o/3au4TeHo

OTJIMYHO /32a4TEHO

OIIK-1:

Crniocoben
MIPUMECHSTh
(dyHIaMeHTAIbHEBIE
3HaHUS,
MOJTyYCHHBIC B
obnactu
MaTeMaTHYECKUX U
(nnn)
€CTECTBEHHBIX
HayK, "
UCIIOJb30BaTh HX B
npodeccuoHaTbHOM
JeATEIbHOCTH

3naem — 6a30BbIe
METO/Ibl OCHOBHBIE
MOHATHS,
OTIpE/IeIICHUS 1
CBOCTBa OOBEKTOB
UHTETPAIHHOTO
UCUHUCIICHUS,
(OopMYyITHPOBKH U
JI0Ka3aTeNnbCcTBa
YTBEPKJICHHH,
METOJIBI MX
JI0Ka3aTeNIbCTBA,
BO3MOXHbIE ChEPDI
WX CBSI3H U
MIPHUIIOKEHHS B
JIPYruXx 001acTsx
MaTeMaTHIEeCKOTO
3HaHUS U
JMCIIUTUTHHAX
€CTEeCTBEHHO-
HAYYHOTO ITMKJIA;

3naem - OCHOBHBIE
METO/Ibl OCHOBHBIE
HOHSATHS,
OTIpE/ICIICHUS 1
CBOMCTBa 0OBEKTOB
UHTETPATBHOTO
UCUHUCIICHUS,
(GOpMYIHPOBKH H
JI0Ka3aTeIbCTBA
YTBEPKJICHH,
METOJIBI MX
JI0Ka3aTeIbCTBa,
BO3MOYKHBIE CEpPbI
WX CBSI3U U
NPUJIOKECHUS B
JIPYruXx 001acTsx
MaTeMaTHIeCKOTO
3HAHUS U
JMCTIATUTHHAX
€CTEeCTBEHHO-
HAYYHOTO IMKJIA;

3naem —

OCHOBHBIE METO/IbI
OCHOBHBIE TTOHSTHS,
OIPEIEIIEHUS U CBOMCTBA
00BEKTOB UHTETPAJILHOTO
UCUHCIICHMUS,
(bOopMyITUPOBKHU U
JI0Ka3aTesbCTBA
YTBEP)KJICHHIA, METOABI HX
JI0Ka3aTeNbCTBA,
BO3MOXHbIE CHEPHI UX
CBS3M U NIPUJIOKEHUS B
JIPYrux 001acTsx
MaTeMaTHYeCKOTO 3HAHUS
U TUCIUTUTIHAX
€CTECTBEHHOHAyYHOTO
IIMKJIa; 3HAKOM C
HECTaHIaPTHBIMH
MOAX0JIaMU K PELIEHUIO
3ajad.

Ymeem —

Ymeem —

Ymeem — noxaspiBatn

JIOKa3bIBATh JIOKa3bIBATh OCHOBHBIC YTBEPKICHUS
0a3oBbIC 0a3oBbIC MaTeMaTHUKH, peuiaTh
YTBEPIKICHHS YTBEPKICHHSI 3aJ]a9i MaTeMaTHKH,
MaTeMAaTHKH, MaTEeMaTHKH, MPUMEHSTH MTOJTyYCHHBIC
pemaTth 0a30BBIC pelIaTh OCHOBHBIC | HABBIKH B PYTUX
3aJauu MaTeMaTHKH, | 3a/1a4d 00JacTAX U AUCIUTLTAHAX
MIPUMEHSTh MaTEeMaTHKH, €CTECTBEHHOHAYYHOTO
TIOJTy4YCeHHBIC PUMEHSTh [IUKJIa; IPOBOJIUTh
HaBBIKH B JAPYTHX MOJTyYEeHHBIC JI0Ka3aTebCTBa
obnactsix u HaBBIKH B JIPYTHX | HECTAHIAPTHBIM ITyTEM.
JMCIUTUTMHAX oOnactsix u
€CTEeCTBEHHO- JMCIIUTUTHHAX
HAYYHOTO IIMKJIA; €CTECTBEHHO-

HAYYHOTO IIMKJIA;
Bnaoeem - Braoeem - Bnaoeem — (yBepeHHO)
arnmapaTomM arnrmapaToM amnrmapaToM MaTeMaTHKH,
MaTeMaTHKH, MaTeMaTHKH, 0a30BBIMH METOJAMHU
0a30BBIMH OCHOBHBIMHU JI0Ka3aTebCTBa
METOaMHU METOIAMHU YTBEPKJICHHUI, HABBIKAMU
JI0Ka3aTeIbCTBA JI0Ka3aTeIbCTBA NPUMEHEHHS 3TOTO B
YTBEPKACHUH, YTBEPKACHUIA, JIpYTUx o01acTax u
HaBBIKAMU HaBbIKaMU JTUCITUTIINHAX
NPUMEHEHHUS 3TOTO B | MPUMEHEHHSI TOTO | €CTeCTBEHHOHAYYHOTO

JPYTUX 00NacTAX U
JTUCIUTLTHHAX
€CTECTBEHHO-
HAy4YHOTO ITMKJIA.

B IPYTUX 00IaCTAX
U JUCHUTITUHAX
€CTECTBEHHO-
HAy4YHOT'O IMKJIA.

nukia. Jlemoncrpupyer
JIOTIOJTHUTEIIbHBIE 3HAHUS
U DPYIULHIO.
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OIIK-6:

Crniocoben
aHAJTM3UPOBATh
pa3pabaThIBaTh
OpraHu3aIMOHHO-
TCXHUYCCKUC
OKOHOMUYECCKUEC
MIPOIIECCHI
IMPUMCHCHUCM
METO/IOB
CHCTEMHOTO
aHaIn3a
MarTeMaTu4deCKoro
MO/ICITUPOBAHUS

u

u

n

3naem — HEKOTOpbIE
METO/Ibl OCHOBHBIE
MOHATHS,
OTIpeIeNICHUS 1
CBOICTBa OOBEKTOB
UHTETPAIHHOTO
UCUHUCIICHUS,

3naem - OCHOBHEIC
METO/IbI ITIOHSTHS,
ompeneneHus u
CBOICTBa 00BEKTOB
MHTErPAIbHOTO
HMCYMCIICHMUS,
[IpumeHnsiembIX B

3naem —

METO/Ibl CHCTEMHOTO
aHaJIM3a u
MaTEeMaTHIeCKOTO
MOJETUPOBAHUS ,
npeIHA3HAYCHHBIC IS
pa3paboTKu Mojenen

[TpumeHseMbIX B obnactu OpraHu3aIMOHHO-
obnactu MOICTTUPOBAHUS TEXHUYECKUX H
MOICTTUPOBAHUS YKOHOMHYECKUX IKOHOMHYECKUE
IKOHOMHYECKUX MPOIIECCOB MIPOIIECCOB
MPOIIECCOB
;
Ymeem —, Ymeem — Ymeem - npumenars
MIPUMCHSITH MPUMCHSITh MOJTydeHHBIC
HEKOTOPHIC MOJTydeHHBIC MaTeMaTHYeCKHUE HABBIKU
MTOJTy9YCHHBIC MaTeMaTHICCKUE B JIPYTHUX OOJIACTSX H
MaTeMaTUICCKHE HABBIKU B JPYrUX JUCTTUTUTMHAX
HAaBBIKU B JPYrUX o0macTsx u €CTECTBEHHOHAYYHOTO
o0yacTsax u JUCTIMTUTAHAX ITUKJIa
JUCIMTLTAHAX €CTECTBCHHO-
€CTECTBEHHO- HAy4HOTO IMKJIa
Hay4JHOTO IMKIIA; JUTSI aHAJTA3a
MIPOIIECCOB
Braoeem - Braoeem - Braoeem — (yBepeHHO)
anmnapaTtom anmnapaTtom MaTeMaTH4YeCKUM
MaTeMaTHKH, MaTeMaTHKH, anmapaTtoM aHajau3a u
HEKOTOPBIMU OCHOBHBIMU pa3paboTku
METO/IaMHU PELIeHUsI | METOJAAMHU MaTeMaTHYECKUX MOJesen
aKTyaJIbHBIX 33Ja4. | MOCTPOCHHUS JUISL pEIICHUS Pa3IMuHbIX
MoJieTiel B IpyruX | 3a/a4 C UCIOJIb30BaHUEM
obnacTsx u METO/I0B CUCTEMHOT'O
JTUCIUILTNHAX aHanmsa
€CTECTBEHHO-

HAaY4YHOI'O IMKJIA.

TunoBbie KOHTPOJIbHbIE 32JaHUSI WJIN HHbIE MATEPHAJIbI, HE00XO0AUMBIE /I OLlEeHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJM) ONbITA [JESITEJbHOCTH, XAPAKTEPHU3YIOIIUX 3Talbl
¢dopmMupoBaHus KOMIIETEHUMH B Npollecce 0CBOEHHsI 00Pa30BaTeJIbLHOM MPOrpaMMBbl
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KontponsHas pabota | ( BapHaHT 3a1au).

2n-1
1. Hcmoms3ys onmpeaeneHHe HaiiTi lim :1—
g+ 2
2 i . 3 1 \/ -2
2. Haiitn npenens a) hm( +xJ ; 6)lim x +x3 Xt ) x+1
X — Xx—l x - 1 ,‘ l
rylim fgx —sin X

x—0 x.sm X

. Hcnons3ys onpenenexne, HalTH Npou3BOAHY0 QyHKUHH f(x) = In(4x +3)
In?x
4+cos’Vx '

. CocTaBHTb ypaBHEHHS KacaTeIbHOM H HOPMaH K rpadpuKy KpHBoi y =3Vx" —2x+2 B

. HaiiTn nponsBoaHbie pyHKUMi a) y = 6) x=In(1-1*), y=arccost’.

To4ke x, =1.

0, x< -
3. Haiiti Touku paspsiBa QyHKIHH [f(x) =<sihx, — 7 <x<0
T, x=20

KonrposbHas paboTa 2 ( BapHaHT 3aaau4).

1. Hcnonp3ys ompeneneHne HaitH him 2D+l .
n>o 2n+1
t
2. Haiitu npegen lim clgyx
x>l x - l
_ R x<-2,
x+2

3. Haiiti Touku paspeiBa yHKIMH [(x)={—v4—-x?, —2<x<2,
x-2]
—_—, x>2.
x —_—




KonTponeHas pabora 3 ( BapuaHT 3aaay).

. Pasnoxuts no dopmyne Teiinopa f(x)=x"—1 no crenensam x —1 go 4aeHos 3-ro
MOPAAKA BKIIOYHTENLHO;
dx 2x* +42x-91
[ — a
sm2x4tgx (x—D(x+3)(x+4)

2
Hccnenosats cxonumocThb j ax .
. b
3
oV x3 -8

. Haiit mnomans ¢purypel orpaniuyeHHo# KpUBbIMH y = log, x, ¥ = 2(x—1);

. Beiuncnuts 06bem Tena, 06pazoBaHHOTO BpallleHHEM (UIYPhI, OTPAHHYEHHON KPHBBIMH
y=arcsinx, y=0, x=1 Bokpyr ocu Ox

. Haiitu dy u d’y nessHo 3anaunoit dynxkuun y(x): x°y* +x’ +y* -1=0
. Hccnenosats Ha sxcTpeMyM dyHKOHIO f(X,,2)=2x> +y° + 22 +2xz—yz—y

KontponsHasa paGorta 4 ( BapuaHT 3agad).

. IIpencraputs dpyHkuHIo f(x)=2>" B BUAE MHOTOWIEHA 3-i CTENEHH IO CTENMEHAM X, [10
¢dopmyne Telinopa.
3-2x
(x-2y
. Haittu skcTpeMyMsl hyHKIMH z = 2x° +6xy” —30x—-24y.

. Hccnenoats dyHKIHIO y =

arcsin x +1

vi—x?

. HailiTH HeomnpeneneHHbIE HHTETPAIBI I dx; Icos3 xdx.

1 4
. BbaHMcIHTE J. x e dx; j\/;dx.
0

1

KonTtponsHag pabora 5 ( BapuaHT 33/1a4).

3
xdx . — — v 2
. BeiyucanTs = j;nax(x 2,6—x—x“)dx

oo

2
. HccnenoBars cXoauMoCTh | —eax
: A \ JIx Vx*+s

. BoiuncmuTs 06BeM Tena, 06pa3oBaHHOTO BpallleHHeM GHIYphl, OrpaHHYeHHOH KPHBLIMH
y=4-x*, y=0, x=0,x>0 Bokpyr ocu Oy

4. Haittu d*f(x,y) bynkuun £ =In(1+x+ y) B Touke M(0,0)

. Hccnenopath Ha skeTpeMyM dyHkmmio f(x, y)=2x" +6xy* —30x 24y
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KoHTponsHasa paboTa ( BapHaHT 3a1ad4).

1. HaliTu 1BOHHBIM HHTCTPHPOBAHHEM obbeM Tena OrpaHHYCHHOT O IOBEPXHOCTAMH:
TJIOCKOCTAMH KOOPJAHHAT, TUIOCKOCTAMH X = 4n y =4 n napaﬁonom[owl BpalllcHHA

z=x*+y" +1.
2. BBMHCIUTB

H (y* +z°)ds, rae S —u4acTb nosepxHocTn z =+/1—x* , oTce4eHHan NAOCKOCTAMM
S

y=0, y=1.

KontponbsHas pabota 7 ( BapHaHT 3aj1a4).

1. HaiiTi nBOHHBIM HHTErpHPOBaHHEM 00bEM Tella OTpaHHYEHHOTO NOBEPXHOCTAMH:
IVIOCKOCTAMH X+ y =2, y =0, z=0, runepbonuyeckum napabononsom Z = Xy u

HUJIHHAPOM Y = ‘\/; .

2
2. J.j(x2 +y+2z°)ds,rae S —uacTh MOBEPXHOCTH X~ = 2y , OTCeYeHHas TJIOCKOCTAMU
N

y=2,z=0,z=1.
3. §(x—y)dx+(x+y)dy, e L:x'+y’ =R’
L

4. PaznoxuTh B psg Oypse pyHkumo y=x* B unTeppane (1;3)

Konrponbhas pabora 8 ( BapuaHT 3a1au).

arcigx ,

1. Beruucnuth a) I—dx G)J

,/ 1+ x?
1
1

o v2xt —x?

3. HccnemoBath Z( _13
= n 9

2. HWccnepgoBathb

4. BblUHCINTE a) ” —y)dxajz rae D orpanndeHa muHuaMH: x=0, y=0,x=1, y=1.
X+y

5. HaiiTi IBOHHBIM HHTETPHPOBaHHEM 0OBEM Tela OTPAHHYEHHOTO [IOBEPXHOCTAMH:
napabonongoM 8z =x” +y* u komycoM 4z° =x* +y°,

6. Berancnuts {(f —ydx+xpdy, tne L xpuBas y=a" or Touku (0;1) 10 Touku (1; a).
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3ayeTHO-IK3aMEeHAIIHOHHBIE MAaTepHaJbl [JIsi TNPOMEXKYTOYHOH  aTTecTaluu
(3x3ameHn/3auer)
[TpoMeKyTOUYHBIH KOHTPOJIb OCYIIECTRIISICTCS B KOHIIE KaXKIOr0 ceMecTpa B popMe 3a4era u
IK3aMeHa.

Bonpocs! u 3a1anus 1Jis1 NOATOTOBKHU K 3a4eTy
1 CEMECTP
1. Jloka3aTh, HCIOIB3Yys METOJ MaT. HHTyKIIHH:

n(n+1)

13 4+ 2% 4+ 3%+ 40 = (/)%

2. Pewurts HEPaBEHCTBO: ||X + 2|+ |x— 3|| <1,

3. Tocrpouts rpadpuk: y = —2cos(2x + g);

4. Tlocrpouts rpaduk  y = X% + 6X;

[TocTpouTh rpaduK, UCHONB3Ysl PABUIIO TIOTOYETHOTO CIIOKEHUS
+ 3%;

6. IlocTpouTs, MpUMEHSS MPABUIO YMHOXKEHHS IPaQUKOB:

5
1
_2

y = cos X * sign(sin x);
7. Tloctpouts rpaduk HessBHOM GyHKIMM: Y2 + X% = 2X;
8. Tlocrpouts rpaduk HessBHOU Qynkiun: |y| = In|x + 1];

. x = 2(t—sint),
9. [Ilocrpouts rpaduk GyHKINH, 33 JaHHON MapaMEeTPUICCKU {y = 2(1 = cos0);
10. ITocTpouTh B MOJSAPHBIX KoopauHaTax: ' = 2(1 — cos@).

11. Haiitu npenens! GyHKUNN
12. Haiitu npou3BOIHYIO (QYHKIUH, BOCHOJIb30BABIIUCH OIPEAEICHUEM:!

f(x)=3x"-2x* +3x -1

13. Haiitu nmpousBoaHbBIC ()YHKIIHIA:

arcsin 3x
=, 2 f :23x- 2 ’
1-8x° ) £(x) tg2x
3) f(x) =In®(x—27) 4) f(x)= 4/4x + Ttgx -3/x +3

N1+9x® -3/3x =2

14. Haiitu npousBoAHbIC (YHKIIMN, 3aJaHHBIX HESIBHO U TTaPAMETPUUYECKHU:
X

Xy — arctg(— =3;2)
y

2 CEMECTP
1. BpYMCIATh ONPEACIICHHBIA HHTErPAJl METOIOM IOJIBEICHHS 101 3HAK AuddepeHiaia.

J- os(ln x)

2. Brrancnuts OHpC,[[CJICHHBIﬁ HHTCIpaJl METOAOM MHTCTPHUPOBAHUSA 110 YaCTAM.
1
I (1—x)arctgx dx
0

3. Brmuucanuts OHpG,Z[GJ'IGHHHfI HHTCIrpaJl METOA0OM 3aMCHBI nepeMeHHoﬁ.

j)- dx
J1+3x+1
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4. BBIYHCIHUTD IUIOMAb IJIOCKOH (DUTYpBI, OTPAaHUYEHHON JTMHUSMH, 33JJAHHBIMU
YPaBHEHUSIMH.

y=x*-1 2x—-y+2=0
5.  Brruncauts miomanb GUrypsl, OrpaHHYeHHON JIMHUSMU, 3aJaHHBIMHA YPaBHEHUSIMU.

1
x=t-=t°
3
y=t’
6. Beruaucnuth miomaab GUrypsl, OrpaHHYEHHOW OKPYKHOCTBIO U KapAHOUI0H (BHE
KapAHOU/IBI).
3
r=—, r=1+cose
2
7. BpIUMCIUTD JUIMHY IyTU IUIOCKON KPUBOM, 3aJaHHON YPaBHEHHEM.

y =In(cos x), O£x£%

8. Brrumcnuth AMUHY IyrU KpUBOH, 3aJaHHON TapaMeTpUIECKUMH yPaBHEHUSIMHU.

{x:4R(t—smt) £<t<§7z

y=4R(-cost)’ 2 2

9. BBIUKCIHTH JUTHHY JTYTH, HAXOASIICHCS BHE OKPYKHOCTH.

r=1 r=1-sing

10. Bwrauciute 006EM TeNa, 00pa30BaHHOTO BpalleHHEM (PUTYPHI, OTpaHUYCHHON TpaduKaMu
(byHKIMH.

y>=(x-1)°% x=2 6okpye ocu OX

3 CEMECTP

I COSX

3sin x

2. [sin* 2xdx.

dx.

O Vx+1

—dx.
° x=3

3. Boeruncnuth uHTErpa

2

dx

4. BpUMCIUTh HECOOCTBEHHBIN MHTETPAT J.ﬁ (WM yCTaHOBUTH €T0 PACXOMMOCTB).
X —

1

5. BpluncnuTh miomaas GUrypsl, OrpaHUuCHHON TUHUAMU Y = y=—-X, X=-2.

1
=,
6. BbrunciuTh MOBEPXHOCTD BpalieHus KpuBoir MN, 3aianHO# ypaBHEeHHEM — y=SiNn X e

M(0,0), N(m,0) Bokpyr ocu OX HENOCPEACTBEHHO U MCIOB3Ys TeopeMy [ yibieHa.

Bonpocsl 11 MOATOTOBKH K YK3aMeEHY
1 CEMECTP
1. MuoxectBa. Oniepanyi HaJi MHO)KECTBaMHU.

2. CueTHBIE MHOXKECTBA

3. MoOmHOCTh AEKapTOBOTO MPOU3BEACHUSI CUETHBIX MHOXKECTB
4. MoWHOCTE O0BEAUHEHUS MHOXKECTB.

5. MomHOCTh BCEX €N CTBUTEIBHBIX YHCEI

6. TouHbIe BEPXHSISI 1 HYDKHSISI TPAHUIBI MHOXKECTBA.
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7. JlenbTa OKPECTHOCTH KOHEYHON TOUYKU M OECKOHEUHO-YAAJICHHONW TOYKU
8. Meron MareMaTH4ecKON UHIYKLIUH.

9. Ilpenen nmocnea0BaTEILHOCTH.

10. Teopema 0 € IMHCTBEHHOCTH TIpEea.

11. Teopema 00 OrpaHUYCHHOCTH CXOSIIEHCS MOCIIEI0BATEIHHOCTH.

12. Teopema o npeaenbHOM Nepexo/ie B HEPABEHCTBE.

13. Teopema o0 3axkaToi MociieI0BaTeIbHOCTH

14. ApudmeTrndeckue ASHCTBHS HAJ MOCIE0BATEIHHOCTIMU

15. beckoHeyHO Majble U OECKOHEYHO OOJIBIINE BEIUYMHbI

16. Teopema 0 MOHOTOHHOM OTpaHUYEHHOMN MOCIIE0BATENHHOCTH

17. bunom HeroToHa

18. Bropoii 3ameuarenbHbIil peen

19. Teopema 0 nocnen0BaTENBHOCTH BJIOKEHHBIX OTPE3KOB

20. Teopema bonbsuano-Beiiepurpacca

21. IlepBblil 3aMeUaTENBHBII IpEAET

22. Kpurepuit Komm 1715 nociieoBarenbHOCTEN

23. Ilpeneinsl BepXHUM U HUKHUMN, ONIPEIEIICHUS

24. Ilpenensl BepXHUM U HUKHUMN, TEOpEMA CYLIECTBOBAaHUS IIpeIeia

25. Tlpenen ¢pyHKuun

26. DKBUBAJIEHTHOCTH 1-TO 1 2-TO onpeaenaeHuii npeaena GyHKIuu

27. OMHOCTOPOHHUE TpeieNbl (PYHKIUN

28. Teopema 00 OrpaHUYEHHOCTH (DYHKITHH, UMEIONIEH KOHEUHBIH Mpeiert.
29. Kputepuit Kommu cymiecrBoBanus mpeena pyHKINH.

30. HenpepbIBHOCTH () YHKITHH.

31. Pa3pbIBBI IEPBOrO U BTOPOTO POJIa

32. Teopema 00 orpaHUYeHHOCTH (HYHKITUU HETIPEPHIBHOM Ha OTPE3KE.

33. Teopema Beiiepmpacca 0 MakcuMyMe 1 MUHUMYME (QYHKIIMHA HEMTPEPHIBHON Ha OTPE3KeE.

34. Teopema 0 CBOMCTBE HEMPEPHIBHON Ha OTpe3Ke PYHKIIMH MPUHUMAOIIEH Ha KOHIIAX OTpe3Ka
3HAYEHUS Pa3HbIX 3HAKOB.

35. Obparnas HenpepbiBHAs QyHKIHMA. Teopema o CymecTBOBaHUN 00paTHOW (PYHKITHH.

36. PaBHoMepHas HeNIpepbIBHOCTh PYHKIIUH. TeopeMa 0 paBHOMEPHON HENPEPHIBHOCTH (PYHKIIUU
3aJJaHHOM Ha OTpPE3KeE.

37. O 1 0 CMMBOJINKA, DKBUBAJIEHTHBIE BEINYNHBL.

38. IIpousBomHas GyHKIMH. MeXaHHYECKUH CMBICIL.

39. 'eoMeTpuyeckuii cCMbICIT Tpon3BoAHON. OCcoObIe CiTydan.

40. ITpon3BomHBIC AIEMEHTAPHBIX (HYHKITUH.

41. Ilpon3BoaHast CIIOKHON () YHKITHH

42. Ilpon3BomHas 0OpaTHON QYHKIINH.

43. Tudpdepentman GyHKIIIH.

44. TIpuOnmKeHHOE BhIpaKeHHE MpUpameHus QyHKINH.

45. TnddepeHurpoBaHme napaMeTpHUECKH 3aJaHHBIX (QYHKIUH.
46. [Ipon3BoaHas BBICIIETO MOPSIAKA.

47. TnddepeHnnan BEICIIETO TOPSIKA .

48. CBOMCTBO MHBapHAaHTHOCTH (hopMbI auddhepeHrana.

49. JIokanbHbII 3KCTPEMYM.

50. Teopema depma.

51. Teopema Pomnns.

52. Teopemsl Ko u Jlarpansxa o cpeHeM.

53. Teopema o Bo3pacTaHuu U yobiBaHUH nupdepeHrpyeMoit pyHKIuu.



54
55
56
57
58
59
60

. PackpriTue HeonpenenenHocrei . [IpaBuno Jlonurans.

. JlocTaTo4YHbIE YCIOBUS HKCTPEMYMA.

. ®opmyna Teitsopa 17151 MHOrOUJIEHA.

. ®opmyna Telinopa ¢ ocraTouHbIM WwieHOM B (popme Jlarpamxka.
. ®opmyna Teinopa ¢ ocraTouHbiM wieHOM B (hopme [leano.

. @opmynsl Telnopa 3ieMeHTapHbIX QYHKIUH.

. ACUMITOTHI, BBIITYKIIOCTh, TOYKH Teperuoa.
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. OyHKIIMY MHOTUX NepeMeHHbIX. [Ipumepsl.

. [Ipenen pyHKIIMK MHOTHX IEPEMEHHBIX.

. HenpepsiBHas ¢pynkuums

. HacTHble IPOU3BOHBIE.

. [IponsBoaHast 1o HaNIPaBJICHHUIO.

. Homunoe mpupamenune. Auddepenmanst. 1-ro u 2-ro TOPsIAKOB.
. 'eomerpuueckuii cmbicn auddepenimana.

. [IpousBoanas cinoxuo ¢pyHkuu. ['paguent.

. ®opmymna Tennopa.

. MHoxecTBa OTKPBITBIC 1 3aMKHYTBIC. FpaHI/Ique TOYKH.

. HenpepbiBHas (yHKINSA Ha 3aMKHYTOM OTPaHUYE€HHOM MHOKECTBE.

. JIoKanpHEBIN SKCTpEMYM.

. Hanbonpbiee 1 HanMeHbIIee 3HAUCHHUS.

. YcnoBHeIM 3kcTpeMyM. Oynknms Jlarpamxa.

. Teopema o HessBHOU (yHKINH.

. KacarenbHas m10cKOCTh U HOpMaJIb K TOBEPXHOCTH.

. Heompenenennsrit maTerpan. [lepsoodpasnas. Tabmua oCHOBHBIX HHTETPAJIOB.

. Metons! unTerpupoBanus. UHTerpupoBaHue mo 4acTsM. 3aMeHa IepEMEHHBIX.

. UHTerpupoBanue paoHanbHbIX U UPPALIOHAIBHBIX BBIPAKECHHM.

. MaTerpupoBanre TpUrOHOMETPUUECKUX BBIPAKEHHI.

. Cymmer lap0Oy. CoiictBa cymm [lapOy.

. OnpeneneHHbI HHTErpal. Y CIOBUE CYILIECTBOBAHUS OIIPEIEIEHHOr0 HHTErpaia.

. ®opmyna HeroTona-JIeliOauia. 3aMeHa epeMeHHOM, MHTETPUPOBAHKE 110 YACTSIM.
. HecobcrBennsle nnrterpainsl. Kputepun cxonumMocTi. AHAIOTHS € pAJaMU.
[Tpunoxxenue uaTerpanos. [Tnomans miockoi purypsl. O6bem Tena. O0beM U TOBEPXHOCTh

Tena BpamieHusd. JlmHa nyru.

3 CEMECTP
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. OOBIKHOBEHHBIN MHTETpall KaK (QYHKIHS OT mapameTpa

. [ToBTOpHBIN HHTETpAT

. AuddepenunpoBanre HHTErpaia oT napamerpa

. KpatHsbiit uaterpan

. Teopema o cpeHeM [uisl KpaTHOI'O MHTErpasia

. CBezieHre KpaTHOr 0 MHTErpajia K noBTopHoMy (Teopema dyounn)
. 3aMeHa NepeMEHHBIX B IBOTHOM MHTErpajie

. 3aMeHa ePEMEHHBIX B #-MEPHOM HHTErpaje

9. Berurcnenue miona iy miocKoi Gurypsl

10
11
12
13

. Berumcrienue 1eHTpa TSHKECTH M CTATHYECKUX MOMEHTOB TLIOCKOM
. burypsr

. Beruncnenne oobema tena

. Beruncnenne noBepxXHOCTH Tella BpalleHHUs
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14. Tpoiinoii unterpan. Beruncienue oobema.

15. Beruuciienue 1eHTpa TSHKECTH U CTAaTHYECKUX MOMEHTOB 00bEMHOM
16. purypsr

17. KpuBonunelinble uuTerpaisl 1 poga

18. IloBepxHOCTHBIEC UHTETPaANBI 1 poaa

19. KpuBonuHeHble HHTErpasl 2 poaa

20. [ToBepXHOCTHBIE HHTErpAJIbI 2 POJa

21. JluBepreHuus u poTop

22. ®opmyna CTokca

23. ®opmyna Octporpazackoro [ I'aycca

24. KommnekcHble unciia. @opmyibsl Didnepa u Myaspa
25. Tpuronomerpuueckue psaasl Pypne

26. Pspt @ypbe B KOMIUIEKCHOM opme

27. Unterpan @ypoe

4.2 MeTtoanyecKue MaTepHuaJibl, onpeaesioniue NpoueIypbl OueHUBAHUS 3HAHUIA,
YMEHHUI, HaBBIKOB W (MJIM) ONBITa JeATEJbHOCTH, XAPAKTEPHU3YIOIUMX ITAIbI
¢dopmMupoBaHUS KOMIIETEHIM I

Kpurtepun oueHuBaHusi pe3yabTaToB 00y4eHHUs

Onenka Kpurepuu onieHUBaHus 10 IK3aAMEHY
Bhicokuii OLICHKY «OTIIMMHO) 3aCIYKHBACT CTY/ICHT, OCBOMBIITMH 3HAHUS, yMeHus,
YPOBEHD «5» KOMIIETEHIIMH ¥ TEOPETHUECKUI MaTepual 6e3 mpoOesioB; BHITOJIHUBUINI
(oTmuro) BCE 3aJaHUs, MPEAYCMOTPEHHbIE YUEOHBIM IJJAHOM Ha BBICOKOM
KauyeCTBEHHOM YpOBHE; MpaKTHYeCKHE HaBBIKU MPO(ecCHOHATBHOTO
MIPUMEHEHHsI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.
Cpennuit OIICHKY «XOpOILO» 3aCiyKUBAET CTYAEHT, MPAKTUYECKU IOJTHOCTHIO
YPOBEHB «4» OCBOMBILIUI 3HAHUSI, YMEHUS, KOMIIETEHIIUHN U TEOPETUUECKHUI MaTepural,
(xopor0) ydeOHbIE 3a/JlaHusl HE OIICHEHbl MAaKCHMAJbHBIM YHCJIOM O0aioB, B
OCHOBHOM C()OpMHUPOBa MPAKTUUECKHE HABBIKM.
[ToporoBerit OIICHKY «YyJOBJIETBOPUTEIILHO» 3acily>KUBAET CTYIEHT, YaCTUYHO C
YPOBEHB «3» npoGesiaMd  OCBOMBIUMN  3HAHUS, YMEHHs, KOMIIETEHIUH U
(yooBiieTBOpUTE | TEOPETHMUECKUH MaTepuayn, MHOrue ydeOHble 3afaHus JHO0 He
JIBHO) BBINIOJTHWII, JUOO OHU OIEHEHBbl YUCIOM OamioB OMU3KUM K
MUHUMAJIbHOMY, HEKOTOpbIE MPAKTHUECKHUE HABBIKU HE CPOPMHUPOBAHBIL.
MuHuManbHbI | OLEHKY «HEYJOBJIECTBOPUTEIHHOY» 3aCIYKUBAET CTY/IEHT, HE OCBOMBIINN
YPOBEHB «2» 3HAHMSI, YMEHUS, KOMIIETEHIIUN U TEOPETUUYECKUIl MaTepual, yuyeOHbIe
(HEeyIIOBJICTBOPHU | 3a/laHUs HE BBINOJIHWIL, IPAKTUYECKHUE HABBIKU HE COPMUPOBAHBI.
TEJILHO)

Kputepuu olieHKH KOHTPOJIbHBIX padoT:

— OIICHKA ‘“3aYTEHO”’ BBICTABJISIETCS MPHU MOJHOM PACKPBITUUA TEMbI KOHTPOJIbHOU
paboThl, a TakKe MPH TMOCIEAO0BATENHLHOM, YETKOM U JIOTHYECKH CTPOWHOM €€ H3JI0KECHHH.
CTyzaeHT OTBEYaeT Ha JOTIOIHUTEIbHBIE BOMPOCHL, TPaMOTHO 0OOCHOBHIBAET MIPHUHSATHIEC PEIICHHS;

— OIEHKAa “HE 3a4yTeHO”’ BBICTABISIETCS 3a C1a00€ M HEMOJHOE PACKPBITHE TEMBI
KOHTPOJIGHOH pabOThI, HECAMOCTOSATEILHOCT U3JI0KEHHSI MaTeprala, BEIBOBI U MPEITIOKECHUS,
HOCsIUe OOIUI XapakTep, OTCYTCTBHE HATJISITHOTO MPEACTABICHUS PaOdOThI, 3aTPYAHEHHS TIPH
OTBETax Ha BOIPOCHL
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Kpurtepuu oueHuBaHuA 110 3a4eTy:

«3a4TEHO»: CTYIEHT BIAJCET TEOPETUYECKUMHU 3HAHMUSAMU 10 JAHHOMY pas3zeily, yMeeT
pelaTh OCHOBHBIE TUIIOBBIE 3aJauM, JOMYCKAeT HE3HAYMTEIbHbIE OLIMOKHU; CTYAEHT YMEET
MPAaBUIBHO OOBSCHATH ANTOPUTM pEIIEHHS W MPOAHATM3MPOBATH IOJTYYEHHBIE PE3yJbTAThI,
IIOHUMAET JIEKIIMOHHBIN MaTepHall, WLIIOCTPUPYS €0 IPUMEPAMH.

«HE 3aYTEHO»: MarTepuajg HE YCBOEH WM YCBOECH YAaCTHYHO, CTYACHT 3aTPyAHSCTCS
IIPUBECTH MPHUMEPHI 110 OCHOBHBIM T€MaM Kypca, JOBOJIBHO OrpaHHMYEHHBIM 00beM 3HaHUI
ANTOPUTMHUYECKUX PELICHUN TPAKTUYECKUX 3a/1a4.

OneHouHbIC CpENCTBA JUISI WHBAJIWIAOB WM JIMI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHAUBUAYAITbHBIX TICUXO()U3HIECKAX 0COOCHHOCTEHH.

— MPpU HEOOXOJMMOCTH MHBAITUIAM | JIMIIAM C OTPAaHHYECHHBIMUA BO3MOXKHOCTSIMH 3710POBbBSI
MIPEOCTABIISIETCS IOTIOTHUTENILHOE BPEMS IS TIOATOTOBKH OTBETA HA SK3aMEHE;

— MU MPOBEICHUH TIPOIICTyPhI OTICHUBAHMS PE3yJIbTATOB 00YUEHUS MHBAIHJIOB U JIUI] C
OTPAaHWYEHHBIMH BO3MOXHOCTSMU 3JI0POBbSI MPETYCMATPUBACTCS MCIOJIb30BAHNE TEXHUYCCKHX
CPEICTB, HEOOXOUMBIX UM B CBSI3H C X WHIUBUAYATBHBIMU 0COOCHHOCTSIMU;

— MIPU HEOOXOAUMOCTH TSI OOYJAIOIINXCS C OTPAHHYECHHBIMHA BO3MOXHOCTSIMHU 3/I0POBbSI
W WHBAIUAOB TMpOIEaypa OICHUBAHHUS PE3YyJIbTaTOB OOYUEHHUS [0 JWCIHIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouemypa oneHWBaHUS Pe3yIbTATOB OOYYEHWS WHBAIUIOB W JIMII C OTPAHWMYCHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSI 110 JUCHHIUIMHE (MOJYJIO) TPEIycMaTpUBAeT IPEIOCTaBICHHUE
nadpopmanuu B ¢dopMax, aJanTHPOBAHHBIX K OTPAHWYCHHSIM WX 370POBbS W BOCIPHUATHS
nHpopMaLnu:

JIis 11 ¢ HapyIIEHUSMH 3PEHUS:

— B ITIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIEHUSMH CIyXa:

— B IIe4aTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIEHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B ITIeYaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepevYeHb MOXET ObITh KOHKPETU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

5. Ilepeyenb y4eOHOM JUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOT Uil
5.1 YuebHnas J1uTeparypa:

1. Kynpssues, JI. /1. Kypc MaTemaTndeckoro ananu3za [ DNeKTpOHHBIN pecypc] : yaeOHUK Juis
6akanaspoB : B3 T. T. 1 /JI. 1. KyapsiBues. - 6-e u3z., nepepab. u goim. - M. : FOpaiir, 2024. -
703 c. - https://urait.ru/book/kurs-matematicheskogo-analiza-v-3-t-tom-2-v-2-knigah-kniga-1-

537699
2. Kynpssues, JleB Imurpuesuu. Kypc maremaTrueckoro aHanusa : ydeOHMK Juis OakaaaBpoB :

y4eOHUK ISl CTY/IEHTOB BY30B, 00y4aroIUXCs [0 €CTECTBEHHOHAYYHBIM U TEXHUYECKUM
HanpasjieHusM U crierpanbHocTsM. T. 1/ Kynpssues, Jles JImutpuesuy ; JI. 1. Kynpssues ;
Mock. ¢usuko-texH. uH-T (I'oc. yH-T). - 6-e u3a. - Mocksa : FOpaiit, 2019. - 703 c. -
(bakanaBp. ba3oBslii kypc). - ISBN 9785991618076. 50 mir.
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https://urait.ru/book/kurs-matematicheskogo-analiza-v-3-t-tom-2-v-2-knigah-kniga-1-537699

3. Kyapsues, JI. 1. Kypc MaremaTudeckoro ananm3a [ DJIeKTpOHHBIN pecypc] : ydeOHUK Jyis
OakanaBpoB : B3 T. T. 2, xu. 2 / JI. I. KynpsiBues. - 6-e u3zn., nepepad. u gom. - M. : FOpaiir,
2024. - 323 c. - https://biblio-online.ru/book/085ABC9E-507F-4FC7-BCD7-661681AA3382.

4. Kynpssues, JI. JI. Kypc maremartnyeckoro ananu3sa [ 1eKTpOHHbIN pecypc] : y4eOHUK AJ1s
6akanaBpoB : B3 1. T. 2, xu. 1 / JI. . KynpsBues. - 6-¢ uzn., nepepad. u gom. - M. : FOpaiir,
2024. - 396 c. https://urait.ru/book/kurs-matematicheskogo-analiza-v-3-t-tom-1-509733
Kynpssues, JleB JImurpuesnd. Kypc MmaremMaTinaeckoro ananmsa : y4eOHHUK /7151 0aKaIaBpoB :

y4eOHUK ISl CTYIEHTOB BY30B, 00yUJarOIUXCsI 10 €CTECTBEHHOHAYYHBIM U TEXHUYECKUM
HanpasJieHusM U crieranbHocTsM. T. 2 / Kynpsisues, JleB Imutpuesny ; JI. 1. Kyapssues ;
Mock. ¢pusuko-texs. uH-T (I'oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2019. - 720 c. -
(bakanasp. bazossrii kypc). - ISBN 9785991618939. 50 mir.

5. Kanaiinuna, 'anuna BennamunoBHa (KyOI'Y). Marematuueckuii ananus. [penensr.
HenpepsiBHOCTH: yuebnoe nocobue / I'. B. Kanaiiquna, H. M. Cennosa ; M-Bo o0pa3oBanus
u Hayku Poc. ®enepanuu, Kybanckuii roc. yH-T. - Kpacnonap : [KybGanckuit
rocyaapcTBeHHbI yauBepcurert], 2018. - 114 c. : wi. - bubmumorp.: c. 113. - ISBN 978-5-
8209-1495-9 :70 .

6. COopHUK 33724 [0 MAaTEMaTHICCKOMY aHAIHM3Y [ DJIEKTPOHHBIHN pecypc] : yaeOHOe TTocoowue.
T. 1 : IIpenen. HenpepsiBaocTh. duddepentiupyemocts / JI. 1. Kynpssues [u ap.]. - M. :
OU3MATIINT, 2010. - 496 c. - https://e.lanbook.com/book/2226#book _name.

7. COOpHUK 33724 10 MaTEMaTUYECKOMY aHAIM3Y [ DNEeKTPOHHBIN pecypc] : yueOHOe mocooue.
Towm 2 : Unrterpainsl. Psaast / JI.JI. KynpsiBues [u ap.]. - Mocksa : @uzmatiur, 2009. - 504 c. -
https://e.lanbook.com/book/2227#book_name.

8. COopHUK 3a7a4 10 MaTEMaTHYECKOMY aHAIIN3Y [ DIEeKTPOHHBIN pecypc] : yueOHOe mocooue.
Towm 3 : ®ynkun Heckoabkux nepeMmennsix / JI. 1. Kynpsisues [u mp.]. - Mocksa :
dwusmaraut, 2003. - 472 c. - https://e.lanbook.com/book/2220#book_name.

9. ®uxtenronsi, ['. M. Kypc muddepeHnmnanibHOro 1 HHTETpAIbHOTO UCYUCTICHUS
[DnexTponnslit pecypc] : yaeOnuk : B 3 1. T. 1 / @uxrenronsi I'. M. - CII6. : Jlans, 2018. -
608 c. - https://e.lanbook.com/book/100938#authors.

10. ®uxrenrounsb, I'. M. Kypc nuddepeHimaibsHOro 1 HHTETpaabHOTO UCUUCICHUS
[DnexTponnsblii pecype] : yueOHuk : B 3 1. T. 2 / @uxtenronsi I'. M. - CIIO. : Jlans, 2018. -
800 c. - https://e.lanbook.com/book/104963#authors.

11. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the current—voltage characteristics of

membrane  systems using neural networks.  AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010,

12. Anand Subramoney, et al. Efficient recurrent architectures through activity sparsity and sparse
back-propagation through time / Published as a conference paper at ICLR 2023, Kondepenuun
A* https://openreview.net/forum?id=EIUrNM9U8c#discussion

5.2. llepuoguyeckue U3IaAHUNA:

1. DBassl nanueix kommnanauu «Mcr Brroy http://dlib.eastview.com
2. Dnextponnas oubmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHTepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHble MNpodeccHoHATbHBbIE 0a3bl
AAHHBIX M1 HHPOPMALIMOHHBIE CIPABOYHbIE CHCTEMBbI
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J1IeKTPOHHO-0ubIMoTeuHbie cucteMbl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. BBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uzparenascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas oudauoreka (HIB) http://www.elibrary.ru/
ITonHOTEKCTOBEIE ApXWBbl BCAYIIMX 3allaAHbIX HAYYHLBIX JXKYPHAJIOB Ha Poccuiickoit
nnaTq)opMe HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru
7. HammonanbHast dnekTpoHHas OuOnwoTeka (AOCTynm K DIEKTpOHHOM  OuOnmoTexe
mucceptaiuii Poccuiickoit rocynapereennoit 6ubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesuaentckas oubmuoreka um. b.H. Enprmaa https://www.prlib.ru/
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. zbMath https://zbmath.org/
14. Nano Database https://nano.nature.com/
15. Springer eBooks: https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. Vumepcurerckas uHopmarmontas cuctema POCCHS http://uisrussia.msu.ru
NudopmanmoHHble CIPABOYHbIE CHCTEMBbI:
1. Koncynsrant Ilmioc - cmpaBouHas mpaBoBas cuUcTeMa (JOCTYN IO JIOKAJIBHOW CETH C
KOMIIBIOTEPOB OMOIUOTEKH)
Pecypchl cBOOOIHOIO J0CTYyNA:
1. KubepJlenunxka (http://cyberleninka.ru/);
2. MuHuctepcTBO  HaykM ®W  Bbicmiero  oOpaszoBanusi  Poccuiickoit =~ Denmeparuu
https://www.minobrnauki.gov.ru/;
3. ®enepanbhbiii mopran "Poccuiickoe oopazosanue” hitp://www.edu.ru/;
4. Wnadopmamnmonnas cucremMa "EmmHoe oOkHO jgocTtyma K oOpa3oBaTelbHBIM pecypcam"
http://window.edu.ru/;
Enunas komtekius udpoBeix oOpasoBarenbHbIX pecypcoB hitp://school-collection.edu.ru/ .
denepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa3zoBaTenbHbIX pecypcos (http://fcior.edu.ru/);
Cnoapu u sHImKiIoneaun http://dic.academic.ru/;
OopazoBarenbHblil moprain "Yueba" http://www.ucheba.com/;
3akoHomnpoekT "O0 oOpa3oBanuu B Poccuiickoit @enepanuu". Borpocs! u oTBeTh http://xn--
273——84d1f Xn--plai/voprosy_i_otvety

o r W E
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CoOcTBeHHBIE 2J1eKTPOHHBbIC 00pa3oBaTe/ibHbIe H HH(popManuoHHbie pecypebl Kyol'y:

1. Cpena moayneHOTO AMHaAMu4eckoro oOydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, Y4eOHO-METOJANYECKUX KOMIUIEKCOB, MyOJIMKAUi M KOH(pepeHIHi
http://mschool.kubsu.ru/

3. DnexrpoHHbIi apxuB nokymentoB Kyol'Y _http://docspace.kubsu.ru/

28


https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

6 MeToauuecKkue YKa3aHus AJisd oﬁyqammnxcﬂ 0 OCBOCHHIO TUCHUIIJITUHBI

[lo xypcy mnpenycMOTpPEHO NIpPOBEICHHE JIEKIMOHHBIX 3aHATHUN, Ha KOTOPBIX AaeTcs
OCHOBHOM TEOPETUYECKHI MaTepHaj, J1adopaTOpHBIX 3aHSATHH, MO3BOJIAIONIMX CTYICHTAM B
MOJIHOW Mepe O3HAKOMHUTHCS C TMOHITHEM TEOpUM (PYHKUIMH BEUICCTBEHHOW NEPEeMEHHOW W
OCBOUTBCS B PELLICHUH NMPAKTUYECKUX 3a]au.

Baxkneimum 3Tarnom Kypca sBJIS€TCS cCaMOCTOsITeNNbHAsI padoTa 10 AUCLUILIIMHE «TEOpUs
(GyHKIUH BEIIECTBEHHOHN MepeMEHHON.

Lenbto caMocTOATENbHON pabOTHI OakanaBpa SBISETCS yriIyOlIeHrne 3HAaHUM, TOTyYeHHBIX
B pe3yibTaTe ayIUTOPHBIX 3aHATUN. BblpaOaThIBaroTCSI HAaBBIKM CaMOCTOSITENIBHOM pabOThI.
3aKperIsoTCs OMBIT U 3HAHMSI, [TOJIyY€HHBIE BO BpeMs JIaOOpaTOPHBIX 3aHATHII.

CamocrosiTenbHass paboTa CTYJEHTOB B XOJE€ H3YyYEHUS TUCHUIUIMHBI COCTOUT B
BBINIOJIHEHUM  WHIUBUAYAJbHBIX  33JaHUN, 33JaBaeMbIX  IpernojaBaTesieM,  BeIyLIUM
nabopaTopHbIe 3aHATHS, TOATOTOBKHA TEOPETHUECKOTO MaTepralia K JJabopaTOPHBIM 3aHATHUSAM, Ha
OCHOBE KOHCIIEKTOB JIEKIIMM W Yy4eOHOU JUTepaTypbl, COIVIACHO KaJeHJApHOMY IUIaHy H
MOATOTOBKH TEOPETUYECKOI0 MaTepHajla K TECTOBOMY ONPOCY, 3a4eTy M 3K3aMEHY, COTJIacHO
BOIIPOCaM K SK3aMEHY.

VYkazanus mo ohopMIIeHHIO padoT:

- paboTa Ha 1TabOPATOPHBIX 3aHATUAX U KOHCIIEKTHI JIEKIUNA MOTYT BBIMIOJIHATHCSA Ha OTIEIbHBIX
JUCTax MO0 HEMOCPEACTBEHHO B paboyUeit TeTpau;
- ohopMIIeHHE UHIUBUTyaIbHBIX 3a/1aHUH JKeJIaTeIbHO Ha OTAEIbHBIX JINCTAX.

[IpoBepka WHAMBHAYaNbHBIX 3aJaHUM IO TeMaM, pa300paHHBIM Ha JabOPAaTOPHBIX
3aHSTUSIX, OCYILECTBIISIETCS Yepe3 HEAEII0 Ha TeKyIeM J1a00paTOpPHOM 3aHSATHH, TUO0 B TEUCHUE
HEJENU TOCIIe 3TOT0 3aHATHS Ha KOHCYJIbTAll|H.

Jlis pa3bsCHEHHsST HEMOHATHBIX BOIPOCOB JIGKTOPOM M ACCHCTEHTOM €XKEeHENeIbHO
MIPOBOISTCS] KOHCYJIbTAIIMHU, O BPEMEHH KOTOPBIX TPYIIIbI U3BEIIAIOTCS 3apaHee.

B ocBoeHMM AMCHUIUIMHBI MHBATUAAMH U JUIAMH C OFPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBBsI OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyallbHas ydeOHass paboTa (KOHCYJIBTAIMHM) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOr0 MaTepuaa.

I/IHI[I/IBI/II[yaJ'IBHI)Ie KOHCYJIbTAallUKM 110 IPCAMETY ABJIMIOTCA BaXXHBIM (baKTOpOM,
CHOCO6CTBYIOIHI/IMI/I HHIUBUYyAJIU3allUuA O6y‘IeHI/I$I M YCTaHOBJICHUIO BOCIIMTATCIIbHOT'O KOHTAKTa
MCXKIAY MNpe€rogaBarcCiicM U O6y‘laIOH_[I/IMC${ WHBAJIUMIAOM WKW JIMOOM C OI'PpaHUYCHHBIMU
BO3MOXHOCTAMH 3J0POBbA.

7. MaTepuajabHO-TeXHHYECKOe o0ecrieyeHne 1o JUCHUITHHE (MOLYTI0)

HanmenoBanue crienanbHBIX OCHAaIEHHOCTh CHENHATBHBIX ITepeuens JNIIEH3NOHHOTO
THOMEIEHNI IOMEIIEHUHN MIPOrPaMMHOT0 00eCTIedeHHS
YueOHbIE ayIUTOPUH st | Mebenb: yaeOHas mebenb Onepammonnass  cucremMa  MS
TPOBEACHUSI 3aHATHI JeKunonHoro | Texuuueckue cpencra obydenus: | Windows.
THITA 9KpaH, MPOEKTOP, KOMITBIOTEP WuTterpupoBanHoe otucuoe

npmwiokerne MS Office.
IIporpammHoe obecrieuenne ais
OpraHM3aIN YIPaBIIEMOT 0
KOJUISKTHBHOIO ¥ 0€30MacHoro
jnocryna B MHTepHET

YueOHbIE aAyIUTOPUH st | Mebenb: yaeOHas mebenb Onepammonnass  cucremMa  MS
TIPOBEICHUS saHsTuil | Texumdeckue cpeactsa oOydenms: | Windows.

CEeMHHApCKOr0 THIA, TPYMIIOBBIX M | HKpPaH, MPOEKTOp, KOMIBIOTEP
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WHIMBUIYaIbHBIX ~ KOHCynbTaumii, | ObopynoBanue: HnrerpuposanHoe otucHoe

TEKYLIET0 KOHTPOJIS u npunoxenue MS Office.

MIPOMEKYTOUYHON aTTeCTalluu [Iporpammuoe oOecrieuenne st
OpraHu3aIHH YIIPABIIIEMOT O
KOJUISKTMBHOIO ¥ 0Oe30macHoro

Jocryna B HTepHeT

VYueOHble ayIUTOpUU st | Mebenb: yueOHas MmeOeib OnepammonHas  cucremMa  MS
MpoBeAeHus 1abopaTtopHbiX paboT. | Texuuueckue cpencrsa ooyuenus: | Windows.
JlabGoparopwus. .. 9KpaH, MPOEKTOpP, KOMIIbIOTEP WurerpupoBanHoe otucHoe
O6opynoBaHue: npwiokerne MS Office.
[Mporpammuoe obecniedeHue UIs
OpraHu3aIyu YIPaBIIEMOT 0
KOJUISKTMBHOIO ¥ 0Oe30macHoro
Jocryna B HTepHeT.
VYueOHble ayJIUTOpUH st | Mebenb: yueOHast MmeOeb OnepanmonHas  cucremMa  MS
KypCOBOTO npoekTupoBaHus | TexHuueckue cpeactpa ooyuenus: | Windows.
(BBIMONHEHUSI KYPCOBBIX PaboT) 9KpaH, MPOEKTOP, KOMIIBIOTEP WurerpupoBanHoe otucHoe
O6opynoBanue: npuwiokenne MS Office.
[MporpammHoOe obecnieueHue JUIs
OpraHu3alyu YIPaBIIEMOro
KOJUISKTMBHOIO ¥ 0Oe30macHoro
jpocryna B IHTepHeT.
JUis  caMocTosITENbHOW — paboThl  OOyYaromMXCS  MPEeIyCMOTPEHbl  MOMEIIECHHUS,

YKOMIIJICKTOBAHHBIC CHeHI/IaJIHSI/IpOBaHHOﬁ Me6eJ'II)IO, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHHUKOHU C
BO3MO’KHOCTBIO TTOJIKITIOUEHUST K ceT «VHTepHeT» M 00ecreueHneM JIOCTYyIa B DIEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

HanmMeHnoBaHue MoMeIeHUM 11
CaMOCTOSITEIILHON PabOThI

OcCHAIIEHHOCTh TOMEIIECHUI TS
CaMOCTOSITENILHOM PabOThI

[IepeyeHs JIMLEH3UOHHOTO
MIPOrPaMMHOTO 00ECTICUEeHHU S

00yJaromuxcs 00yJaroImuxcs

[omemenue s camocTosiTenbHOW | Mebenb: yueOHas MeOesb OnepammonHass  cucremMa  MS

pabotel obyuaronmxcs (untanbHbiii | Kommiekr — crnenmanusuposantoi | Windows.

3an HayuHoit Oubimorexu) MeOeI: KOMITBIOTEPHBIE CTOJIbI WurerpupoBanHoe oucHoe
Oo6opynoBanue: KomIibtoTepHas | npuiokenne MS Office.
TEeXHUKa C ToAKIodeHueM K | [IporpammHoe obecreueHue s
UH(POPMALIOHHO- OpraHu3aLix YIPaBIsEMOro
KOMMYHHKAI[HOHH O CEeTH | KOJUIGKTHBHOTO M  0€30MacHOro
«nteprer» u  pocrynoM B | Jocryna B IHTEepHeT.
JNEKTPOHHYI0  WH(OPMALUOHHO-
00pa3oBaTeIBHYIO cpeny
00pa3oBaTelIbHON  OpraHM3aluH,
BeO-KaMephl, KOMMYHHKAIMOHHOE
obopyznoBanue, obecrednBaroniee
JOCTyol K  CEeTH  HMHTEpHeT
(mpoBomHOE COEIUHEHNE "u
OecrpoBOIHOE  COENMHEHHE 10

texaonorun Wi-Fi)
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