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Pabouast nmporpamMma JAUCLUILIMHbI

Bricniag MaTeMaTHKa

pazpadotana B cootBeTcTBUH ¢ ®I'OC BO — OakanaBpuaT MO HampaBlIEHUIO I[IOATOTOBKH

13.03.02 DeKTpO’HEPreTHKA M 3JIEKTPOTEXHUKA, YTBEP)KICHHBIM TpuKa3zoM Munucrepersa

obpaszosanus u Hayku Poccuiickoiit @enepauuu or 28 denpaist 2018 r. Nel44.

cocrapiiena Ha OCHOBaHHH yueOHoro mmaHa 2023 roga Habopa
Hamnpasnenue nmogrotoBky 13.03.02 DitexrposHepreTika U 3JCKTPOTEXHHKA
[Mpodmis  DmekTpooOOpyIOBAaHHE U HJIEKTPOXO3SIUCTBO  MPEATPHATHH,

YUpEIKIAECHUH

YTBEPKIAEHHOTO YUSHBIM coBeTOM By3a ot 18.05.2023 r. mpotokoa Ne 10

Pabouast nporpamma 0100peHa Ha 3ace/laHuH Kaeapbl

DHEKTPOIHEPTETHKH M ANEKTPOTEXHOJIOI UM

IIporokosn or 18.05.2023 r. Ne 10

3aB. kadeapoii / Besux JI.A.

opraHuzaiii "



1. HEJIX OCBOEHUSA JTUCHUIIJIMHBI

1.1 ®opmMupoBaHHE 3HAHUN O MaTeMaTHKe, Kak 0COOOM 00pa3e MBIIUICHHUS

1.2 IlpuoOpereHue ombITa MOCTPOCHHS MATEMATHYECKUX MOJENIEeH MW TPOBEACHHUE HEOOXOIMMBIX
pacyeToB B paMKax MOCTPOEHHBIX MOJENEH

1.3 YnoTrpebneHue MaTeMaTHYECKONH CHMBOJIMKH JIJIsi BRIPQKCHHS KOJTMYECTBEHHBIX W KaUeCTBEHHBIX
OTHOIIEHUH 00BEKTOB

1.4 TlpumeHeHHME MAaTEeMAaTHYECKOTO ammapara Jisd pEmIeHHWs TMPUKIAIHBIX 3a7a4 B paMKax
npodecCHOHATBLHOMN 1eATEIEHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

biox OIIOIT BO: b1.0.10

2.1 TpeGoBaHus K MpeABAPUTEIHHON MOATOTOBKE 00YYaIOIIETOCS:
Jlis ocBoeHUS NUCHUIUIMHBI OOydYaroIllMecs  MCIONb3YIOT 3HaHWSA, YMEHHUS, HaBBIKH, CIIOCOOBI
NeSITeIbHOCTH M YCTaHOBKH, C()OPMHUPOBAHHBIE B XOJ€ H3YyYCHHsS MATEMaTHKH B Kypce CpEIHEro
(mosHOTO) 00IIIET0 U CpetHero MpodhecCHOHATBFHOTO 00pa30BaHuUs.
2.2 JIMCUMIUTMHBI U TPAKTHKHU, JUISI KOTOPHIX OCBOCHHE ITaHHOW JAMCHUIUIMHBI HEOOXOAMMO Kak
IpeIecTBYIONIEe:

*  OnepalMOHHOE UCYUCIICHUE

* Teopus BepOATHOCTH U MaTEMaTHUECKasl CTATUCTHKA

* TeopeTudeckre OCHOBBI JEKTPOTEXHUKH

=  DJIEKTpOHUKA

*  OCHOBBI HayYHBIX UCCIICJIOBAHUI

3. HEPEYEHbD IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA JNCHUIIJIMHE,

COOTHECEHHBIX C INTAHUPYEMbBIMMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

I[OCTI/DKGHI/IH HJIaHI/IpyeMBIX pe?)y.]II:TaTOB 06yquI/1;1, COOTHECCHHBIX C O6H_II/IMI/I oeiIsiMu "
3amagamu OITOII, sBnsieTcs 11€7IbI0 OCBOSHHUS OUCIUTIINHEI.

OcBoeHre TUCITUTIIMHBI HAIPaBlIeHO Ha (OPMHUPOBAHUE CIACAYIOMNUX KOMITCTCHITHH:

Nuaukaropsl
Komnerenuus AOCTHKEHUS
N PesynbTaTnl 00yyeHus1
(K01 1 HAUMEHOBAHUE) KOMIIeTeH U
(KO ¥ HANMEHOBAHUE)

Kamezopus obuenpogeccuonanbHbix KomnemeHyutl — pyHdameHmaabHasi no020moska
OIIK-3 3Hamb: OCHOBHOM MAaTeMaTUYECKUH ammapar,
CriocobeH npuMeHsTh AQHAJIMTUYECKON T€OMETPUH, JINHEUHOU
COOTBETCTBYIOIIHI anreopsl, TudGepeHIHnaATIBHOTO 1
du3uKo- OIIK-3.1 [Ipumenser UHTETPATBHOTO UCYHCICHUS (DYHKIIMH OJTHOU
MaTeMaTU4eCKun MaTeMaTUYECKU anmnapar MepEMEHHOMN
anmnapar, METOIbI AHATUTUYECKON TeOMEeTpHH,
aHanu3a u JUHEWHOM anreopsl, Ymemsb: IpUMEHITh MaTEMATHYECKUN
MOJICJIUPOBAHUS, g hepeHInaTbLHOTO U anmnapar, aHaJIUTHYECKOW reOMEeTpHH,
TEOPETHYECKOTO 1 WHTETPAIBHOTO TUHEHHOU anreOpsl, 1uddepeHITnaILHOTO U
OKCIIEPUMEHTATBHOTO | UCUUCICHUS (PYHKIIHH WHTETPAIBHOTO UCUUCIICHHS PYHKIIMHA OTHOMN
HCCIIEIOBAHUS TIPU OJIHOU MEepEeMEHHOM MEPEMEHHOM TIPU PEIICHUH 3a7a4
pelieHnn
npodeccuoHaIbHbBIX Bradems: 0CHOBHBIMU METO/IaMU PELICHUS
3a71a4 3a/1a4 aHAJIMTUYECKOM N€OMETPUH, JINHEHHOU




anreOpsl, TudGepeHIINaTBEHOTO U
MHTETrPaIbHOTO NCUUCICHUS (QYHKIIMH OHOU
MIEPEMEHHOMN

OIIK-3.2 ITpumenser
MaTeMaTUYECKUI anmapar
TeopuH (PyHKITUH
HECKOJIbKHX TIEPEMEHHBIX,
TeopuH PyHKITHI
KOMILJIEKCHOTO
MIEPEMEHHOTO0,

TEOPHH PSAJIOB, TEOPUH
muddepeHnmaaTbHbIX
YpaBHEHUI

3namb: OCHOBHOM MaTeMaTHYECKHUN anmnapar
TEOpUH (QYHKLIUU HECKOJIBKUX EPEMEHHBIX,
TeopuH PYHKIUH KOMIUIEKCHOTO
IIEPEMEHHOT0, TECOPUH PSIOB, TEOPUU

Qg QepeHInanbHbIX

YpaBHEHHI

Ymemb: NpUMEHATh MaTeMaTHUECKUI
anmapaT Teopuu (pyHKINU HECKOIBKUX
IIEPEMEHHBIX, TEOPUU (PYHKITHIHA
KOMIUIEKCHOTO NIEPEMEHHOT0, TEOPHUU PSIJIOB,
Teopuu AU dHepeHaTbHbIX

YPaBHEHHH NPH PEIICHUN 3a1a4

Brademyb: OCHOBHBIMU METOJIaMH PEIICHHS
3a7a4 TeOpUH (PYHKIIMHU HECKOIBKHUX
NIEPEMECHHBIX, TECOPUU (PYHKITHHA
KOMIUIEKCHOTO TIEPEMEHHOTO, TEOPUH PSJIOB,
teopun quddepeHmanbHbIX ypaBHEHUN

OIIK-3.4 IIpumenser
MaTEeMaTUYEeCKUN anmnapar
YHCIEHHBIX METOJIOB

3namb: OCHOBHOM MaTeMaTUUYECKUH anmapar
YHCIJICHHBIX METOIOB

Ymemsb: IpUMEHSATh MAaTEMaTUYECKHUI
annapaT YU CJIICHHBIX METOJ0B HpI/I peH_IeHI/II/I
pPa3IMYHBIX MAaTEMATHYECKUX 3a/1a4

Brademwv: 0CHOBHBIMU METOJaMU PCIICHUA
3aaa4 4YMCJIICHHBIX MCTOJOB

Jtansl (OPMHUPOBAHUSI KOMIIETEHIMH B Npolecce 0CBOeHHs 00pa3oBaTe/IbHON NMPOrpamMMbl: B
COOTBETCTBUU C YUYECOHBIM IVIAHOM U TUTAHUPYEMbIMU pe3yibratamu ocBoeHnus OITOI.

4. PacnipenesieHue 4acoB JUCHHUILVIMHBI 10 ceMecTpaM (o4Has (popma)

Bun 3ansTuii 1 2 3 4 5 6 7 8 Hroro
VII | PIIA | VII | PIIA | YVII |PIIA | VII | PIIA| VII | PIIA | VII | PIIZA | VII [ PIIA | VII | PIIA | VII | PIIX

Ulexun 32 132 |20 ] 20 52 | 52

[pakTyeckue 32 32 | 40 | 40 72 | 72

KCP 2211 3 | 3

Koncynbranus 1 1 1 1

repest 5K3aMEHOM 2 2

[Ipuem sk3ameHa 0,2510,25]0,2510,25 0,5 0,5

KonrakTHas paboTa

AIOIUXCS

2?{3; ngﬁz Ba«;eneM 67,25(67,25/62,2562,25 129.5]129.5

(aynuropHas)

Cam. pabota 51 | 51 | 83 | 83 134 | 134

KoHTpoJIb 25,75]25,75|34,75|34,75 60,5 | 60,5

Mroro 144 | 144 | 180 | 180 324 | 324




Pacnpenesienne 4yacoB IMCHUIIMHBI 110 Kypcam (3aouHasi popma)

Bun 3anaruit 1 2 3 4 5 Wroro
VII PIIJ VII PIIJT VII PIIJ VII PIIJ VII PIIJT VII PIIJT

Jlexumu 8 8 8 8

[pakTiyeckue 10 10 10 10

Koncynpranus 2 2 5 5

nepes 9K3aMEHOM

[Ipuem dKk3aMeHa 0,5 0,5 0,5 0,5

KonrakTHas paboTa

o0yuarommxcs 205 | 205 205 | 205

C MpernoaBaresieM

(aynurTopHas)

Cam. pabora 290 | 290 290 | 290

KouTpoinb 13,5 | 13,5 13,5 | 13,5

HToro 324 | 324 324 | 324




CTPYKTYPA 1 COJAEP)KAHUE JUCIHUIIINHBI (ounas popma)

Kon
3aHATHSA

HaumeHoBaHue pa3aesioB M TeM /BH/I 3aHATHS/

Cemectp

Yacos

HNuauxkaropsl
JIOCTHKEHHUS
KOMIIETEeHIH i

2

5

Pasznea 1. JluneiiHasi 1 BeKTOpHaA ajredpa

1.1

Marpuiibl: OCHOBHBIE TOHATHUS. JleiicTBust Haa maTpuuamu. [Ipumepsl. Onpeaenurenu
BTOPOTO U TpeThero nopsiakoB. CoiicTBa onpeaenurenei. MeToibl BEIUUCIECHUS
onpenenuteneii. Cuctemsl TuHEHHBIX ypaBHeHUH. Meton Kpamepa. [Tonsitue obpaTHoit
MaTpullbl. Pemenne cucreM TUHEHHBIX YpaBHEHUH ¢ TOMOIIBIO 00paTHOW MaTpHIIBI.
Merton I'aycca. Kontponbnas padota Nel (CP)

15

OIIK-3.1

1.2

BexTopsl: ocHOBHBIE OHATUS. JIMHElHBIE oniepaluy Hajl BeKTopamMu. KoopauHatsl
BekTopa. Jlinna BekTopa. [Ipoekius BeKTopa Ha OCh, €€ cBOMCTBA. ba3uc Ha MIOCKOCTH U
B IipocTpaHcTBe. Pa3nokenne Bekropa 1o 6asucy. JleiicTBre ¢ BeKTOpaMu B
KoopauHaTHOU (hopme. CkalsspHOE POU3BEACHUE BEKTOPOB, €T0 CBOMCTBA U
BBIYMCIICHHE. BEKTOpHOE TPOU3BEIEHNE BEKTOPOB, €r0 CBOMCTBA U BHIYUCIICHUE.
CMmenraHHoOe Mpou3BeIeHnEe BEKTOPOB. ['eomeTpuueckue u Gpusnueckue MpuiioKeHus
BEKTOPHOT'O U CMEIIAHHOTO npou3BeaeHui (JIeKius)

OIIK-3.1

1.3

Bekropsl. JlelictBusa Hag BekTopamu. KoopanHatel BekTopa. Pasnoxxenue Bekropa 1o
6azucy. [Ipoeknus BekTopa Ha BekTop. CKalsipHOE Mpou3BeAcHNE BEKTOpoB. PaboTa
cuiibl. BekTopHOe npousBeneHne BEKTOPOB. CMeIaHHOE TPOU3BEAEHNE BEKTOPOB.
(ITpakr.)

OIIK-3.1

1.4

Kontponbnas pabora No2 «Bekrops» (IIpakT.)

OIIK-3.1

Pa3nen 2. AHatuTHYecKasi TeOMeTPHUs HA MJIOCKOCTH U B POCTPAHCTBE




2.1

[IpsamoyronbHas cuctema koopauHar. Meton koopaunar. [losisspHas cuctema KoopiMHaT.
[Ipocreiimue 3a7aun aHATUTUYECKON reOMeTpUn Ha TIockocTu. [loHsTre 00 ypaBHEHUH
muaun. CriocoOs! 3amanus muHun. (JIexius)

OIIK-3.1

2.2

[Ipsimast Ha mockocTH. OO1Iee ypaBHEHUE IPSIMON. Y paBHEHHE MPSIMON C YTIIOBBIM
Koa(durmeHToM. YToJI MeXy IBYMs NMPSMBIMU. Y paBHEHUE TIPSAMOU, TIPOXOIAIIEH depe3
JAHHYIO TOUKY C JAHHBIM YTJIOBBIM KO3 GUIIMEHTOM. Y paBHEHHE TPSMOIA IO IBYM
TOYKaM, B OTpe3Kax Ha ocsx. PaccrosiHue oT Touku 110 mpsimoit (JIekiust)

OIIK-3.1

23

Jluauu BTOpOro nopsaka. OkpyxxkHocts. Dmwmnc. ['unepoona. [Tapadona (Jlexrst)

OIIK-3.1

2.4

YpasHenue noBepxHoctu. [Inockocts. O0IIEEe ypaBHEHNE TUIOCKOCTH U €r0 YaCTHBIC
BHU/BI. YpaBHeHHe IMJIOCKOCTHU IO TOYKC U HOPMAJIbBHOMY BCKTOPY, I1O TPEM TOUKAM. Yron
MEXy TUIOCKOCTSIMH. PaccTostHie OT TOYKH 0 IMIIOCKOCTH. [IpsiMasi B MpOCTpaHCTBE.
Kanonndeckue u mapameTpuieckie ypaBHEHHs IPSIMOM B MMPOCTpaHCTBe. B3anmHoe
pacrosioxxeHnue npsamMoit u rmiockoctu. Cnen npsimoid Ha mmockocTH (CP)

OIIK-3.1

2.5

Mertoa koopauHat Ha miiockocTH. [lonsipHas cucrema koopauHar. PacctosiHue Mexmay
nByMsI Toukamu. [lenenue orpeska B 3aanHOM oTHomeHuH ([Ipaxr.)

OIIK-3.1

2.6

[psimast Ha mockoctu. CriocoObl 3aganust mpsiMoii. [Toctpoenue npsimoii. Beruucnenue
yria MEeKIy OpsMbIMU. PacdeT 351eMEeHTOB TpeyrojbHUKA. PaccTosHME OT TOUKH 10
npsimoii. CMenanHble 3a7aun Ha npsaMyto (IIpakrt.)

OIIK-3.1

2.7

OKpyKHOCTb, AJUTUIIC, TUTIepOoIIa, mapadbona. HaxoxaeHrne XapakKTepUCTHK U IIOCTPOSHUE
nuHui BTOporo nopsaka (I1paxr.)

OIIK-3.1

2.8

Kontponbnast padota Ne3 «IIpsimas. Jlunuu Broporo nmopsiaka» (CP)

OIIK-3.1

Pa3nen 3. Beegenue B MaTeMaTHYECKUH aHAJIN3

3.1

[onsarue ¢pynkuuu. O6nacts onpeaenenus. CrnocoOsl 3aganus Gpyakuun. I'padux
dbyakuun. OCHOBHBIE AJIeMeHTapHbIe GYHKIHNH U UX Tpaduku. CroxHbe (YHKIIUH.
Oo6patnas ¢pyukmus (Jlexius)

OIIK-3.1




3.2

UucnoBas nocie10BaTesIbHOCTh, €€ OCHOBHBIC XapaKTepUCTUKH. [Ipeaen uncioBoi
nocienoBarenbHocT. CBolicTBa npenena. IIpenen GpyHKIuM, ero cBOMCTBA.
OnxHOCTOPOHHHE TIPEIETbl. 3aMedaTeNIbHbIC TTpeIeibl. beckoHeuHo Maltble 1 OECKOHEYHO
oonpime pyakiuu. CpaBHeHHE OECKOHEUHO MambIX. (JIekius)

OIIK-3.1

33

[ToHsiTHE HEMPEPHIBHOCTH PYHKIIUU. TEOPEMBI O HETTPEPBIBHBIX (PYHKIIUSX.
HemnpepbsIBHOCTH HEKOTOPBIX dNIeMeHTapHBIX GyHKIUH. Kitaccuukanus Touek pa3pbiBa
byakuun. AcuMmnToThl Tpaduka hyakuun (JIexims)

OIIK-3.1

3.4

Oynkuus. [Tocrpoenue rpadpukoB GyHkuuil. Haxoxaenue o01acti onpeaeneHus
dbyakuun. Beraucnenue npenena pyakuun. (IIpakr.)

OIIK-3.1

3.5

HccnenoBanue pyHKImil Ha HenpeprIBHOCTh. Haxoxkaenne acuMnToT rpaduka GyHKIun
Kontponbnas padora Ned «Ilpenen pynkmum» (IIpakt.)

OIIK-3.1

Pasznen 4. Inddepennuanbuoe ucunciaenne GyHKIUN OTHON NepeMeHHOM

4.1

[Tonsarue npousBoaHo#. ['eomeTprueckuii 1 GU3NIECKUN CMBICI IPOU3BOIHOM.
YpaBHeHHE KacaTeIbHOU U HOpMayi K rpaduky dyHakmun. JuddepeHmmupyeMocTs
¢ynkuuu. [lonstue nuddepenunana. I'eomerpuueckuit cmpicn auddepennnana.
[TpubimxeHHbIe BEIYUCIICHUS ¢ TOMOIIbI0 qud epennnana. (Jlekmus)

OIIK-3.1

OIIK-3.4

4.2

[IpaBuna quddepeHpoBaHns CyMMBI, pa3HOCTH, IIPOU3BEICHHUS U YaCTHOTO (YHKIUN
Tabnuira mpou3BOIHBIX OCHOBHBIX deMeHTapHbBIX GyHKINN. duddepennuporanue
cinoxxkHoi pynkimu. [IponsBoaabie u qudQepeHmans BHICINX MOpaKoB. OCHOBHBIE
TeopeMbl TuddepeHmansHoro ucancienus. [Ipasmno Jlonurans, packpeiTre
HeomnpeaeneHHoctei 0/0 u 00 /o0, ®opmymna Teiinopa. @opmyna MakiopeHa.
Paznoxxenne HEeKOTOPHIX dJIeMEHTapHBIX (PyHKIHH 110 Popmyie MakmopeHna (JIekrus)

OIIK-3.1




4.3

Kpurepuit MoHOTOHHOCTH GyHKIIMH. DKCTpeMyMbl PpyHkIuu. Heobxoaumoe n
JIOCTAaTOYHOE YCIOBUS SKCTpeMyMa ¢yHKIMU. HarpasneHue BbITYKIOCTH rpaduka
dbyakuun. Touku neperuda. [lomHoe uccnenoBanne PyHKIIMU U TOCTPOEHHUE €€ rpaduka
(JTexmmst)

OIIK-3.1

44

[TpousBoanas ¢hynkuuu. [IponsBomHas cinoxxnor GpyHkuu. Jlorapudmuaeckoe
muddepentmponanue. [IponszBoanas GyHKINH, 3aJaHHON TApaMETPUUYECKH.
['eomeTpryeckrue U MeXaHUUYECKHE MPUITOKEeHUsI Tpou3BoiHOH (IIpakT.)

OIIK-3.1

4.5

[TpubG>xeHHBIE BEIYHMCIICHUSI ¢ TOMOIIbI0 qudepennnana. [IpoussogHsie n
g depeHImansl BBICIINX MopaakoB. Haxoxaenue npeaena GyHKIUH 10 MTPABUITY
Jlommurasns. [TpomexxyTku MOHOTOHHOCTH. DKcTpeMyM dyHKmuu (IIpakt.)

OIIK-3.1

4.6

HanmMensbIiee 1 HanOosplee 3HaYeHUE PYHKIIMN HAa OTpe3Ke. 3a1a4u Ha OThICKaHUE
HaMMEHBIINX U HauOOJIBIINX 3HAUCHHUH BelnynH. Hanpasienue BHITYKIOCTH Tpaduka
dbyakuun. Touku neperuda. [TomHoe uccnenoBanre GyHKINUNA U TOCTpOeHUE TpaduKoB
(ITpakr.)

OIIK-3.1

4.7

Kontponbras padota Ne5 «I[IpousBoaHas pyHKIIUN U €€ TPUMEHEHUE K NCCIIETOBAHHUIO
dynkuuin» (CP)

10

OIIK-3.1

Pasznen 5. UnTerpajbHOM ncYucaeHUe (PYHKIMU OHOI MepeMeHHOol

5.1

[Tonsitue mepBooOpazHoi. HeonpeneneHHbI HHTETpa, ero cBoicTBa. Tabmuma
OCHOBHBIX UHTErpajioB. HemocpencTsenHoe nHTerpupoBanne. Meros 3aMeHbl
NEPEMEHHOI B HEONPEIEICHHOM HHTErpajie. MeTo1 HMHTErpupOBaHus 10 YacTIM
(JTexmmst)

OIIK-3.1

52

WuTerpupoBanue paroHalbHBIX Ipodei. IHTerpupoBaHre HEKOTOPHIX
HUppAMOHATBHBIX PyHKIUH. TpUroHOMEeTpUUYECKHE MOJCTAHOBKH. Y HUBEpCAIbHAS
nojacraHoBka (JIekus)

OIIK-3.1




54

Brruncnenne nnterpanoB. HemocpeactseHHoe MHTErpupoBanue. MeTo 1 3aMeHbl
IepeMEHHON. MeTo HHTErpupOBaHus 110 YacTAM. VIHTerpupoBanue palroHaIbHbIX
npobeit. UHTerpupoBaHue TPUTOHOMETPUIECKUX GPyHKINNA. IHTerprupoBaHre HEKOTOPBIX
uppanroHanbHbIX QyHKIMHA. Tpuronomerpuueckue noacraHoBku (I1pakrt.)

OIIK-3.1

5.5

[onsarue onpenenennoro uurerpana. ®opmyna Hetorona-Jleitouuma. OcHOBHbIE
CBOICTBA ONPEAECICHHOI0 HHTErpasia. MeTo/1 3aMeHbI IEPEMEHHOMN B OMPEJEIICHHOM
unterpaie. ®opmyna uHTErpupoBaHus o yacTsaM. [IpubnmkeHHbIe BEIYNCICHUS
OTIpeNIeTICHHBIX UHTETpasIOB: (hopmyina Tpanenuid, hopmysna Cumrcona. HecobcTBeHHBIC
unTerpansl 1 u 2 pona. KontponsHast pabora Ne6 «OmnpeeneHHbli HHTErpai U ero
reoMeTpuueckue u Gpuznueckue npuiioxxkeHus» (CP)

11

OIIK-3.1

OIIK-3.4

5.6

HekoTtopsie reomeTpruueckne u pu3nuecKkre MpUI0KEeHUs ONPEACIICHHOTO0 HHTETpaa.
HecoGcrBennbie unterpanst 1 u 2 pona (JIexms)

OIIK-3.1

5.7

[Tnomane mockoit ¢purypsl. imuaa nyru kpuBoit O6beM Tena BpameHus. [IpunoxeHus
OTIpeICIEHHOTO MHTErpaia K perieHnio Gpusndeckux 3aaad. HecoOcTBeHHBIE HHTETpaAHI |
u 2 pona (ITpaxr.)

OIIK-3.1

Pa3nes 6. O0bIkHOBeHHBbIE 1M epeHInATbHbIC YPABHEHUS

6.1

O61m1ee n yacTHOE pemeHus nuddepeHanTbsHoro ypaBHenus. 3aaada Komu u ee
pemenue. JlnpdepeHnnansapie ypaBHEHUS C Pa3AeSIOIUMUCS TIEPEMEHHBIMU.
OpnHoponHble U TUHENHbIe AU depeHnranbable ypaBHEHH | mopsaaka. Y paBHeHUE
bepnymnu (JIekius)

OIIK-3.2

6.2

Juddepennmanbapie ypaBHEHHS 2 MOPSIKA, TOMYCKAOIINE TIOHKEHUS TTOPSIKA.
JluneliHble OHOPOAHBIE TU(PepeHIMaTbHbIC YPaBHEHUS 2 MOPSIKA C TOCTOSIHHBIMU
kodurmentamu (JIekius)

OIIK-3.2

6.3

Jluneiinble HeOAHOPOAHBIE MU PepeHnnanbHbIe ypaBHEHHS 2 MOPAIKA C TOCTOSHHBIMU
koaddurmentamu. MeTton HeonpeneneHHbIX K03 uiineHToB. CHCTEMBI
muddepeHanbHbIX ypaBHeHUN (JIexiust)

OIIK-3.2

10




6.4

JuddepeHnmanbHbpie ypaBHEHUS C Pa3IeISIOIUMHCS TepeMeHHbBIMU. OHOPOTHBIC
muddepennmanbabie ypaBHeHus. Jlnnelinsie nuddepeniuanbbpie ypaBHeHus | mopsaka.
VYpasuenus bepaymnmu. 3agaya Komm (IIpakr.)

OIIK-3.2

6.5

Juddepenunanbable ypaBHEHHS 2 MOPSIKA, TOMYCKAIOIIUE ITOHIKEHUS TTOPSIKA.
JIuneitasie ogHOpoIHBIE MU depeHmanbabIe ypaBHEHHS 2 TIOPSIKa C TIOCTOSIHHBIMU
ko uumentamu. 3anaya Komm. JInneitnbie HeoqHOpoaHbIE MU GepeHIInaTbHbIC
ypaBHEHUS 2 MOPS/IKA C MOCTOSHHBIMH K03 durneHTamu. MeTo/1 HeolpeaeIeHHbIX
ko3 PunuentoB. Cucrems! auddepennnansubix ypasaenuit (IIpakr.)

OIIK-3.2

6.6

Kontponbnas pabora No7 «/luddepennmansusie ypapaeHus» (CP)

25

OIIK-3.2

Pasznen 7. Ju¢depennuaibHoe HCHHCAeHHE (PYHKIUI HECKOIbKHX MePEeMEHHbIX

7.1

[TonsiTne QyHKIIMM HECKOIBKUX TIepeMeHHBIX. O0IacTh onpeaeneHus, rpaduk,
npocreime cBorcTBa. [Ipenen 1 HenpepbIBHOCTh (GYHKIINU HECKOIBKHX MEPEMEHHBIX.
[Tomuspiii mudepennman Gyaknuu. YacTHbIE MPOU3BOIHBIE (YHKIIUA HECKOJIBKUX
nepeMeHHbIX. YacTHbIe TPOU3BOIHBIC U JU(GEepeHIINAIIbI BBICIIUX TOPSIKOB.
OkcTpeMyMbl GYHKIUU IBYX IepeMeHHbIX. HanMenbliee 1 Haubosbliee 3HadYeHe
(GyHKIMYU IBYX IEpEMEHHBIX B 3aMKHYTOM o0nactu (Jlexrust)

OIIK-3.2

7.2

OyHKIUS IBYX M Tpex nepeMeHHbIx. O0macte onpenenenus. [loctpoenue rpaduka.
YacTtHble MpOU3BOIHbIE (PYHKINN HECKOJIBKUX MEPEMEHHbIX. YacTHbIE TPOU3BOIHBIE
BBICHIMX HOPSAKOB. JuddepeHianb BEICHIMX MOPSIIKOB. DKCTPEMYMBbI (YHKIMU ABYX
nepemMeHHbIX. Hanboupiiee 1 HanMeHbIlee 3Ha4eHus GYHKIIUU B 3aMKHYTOM 00J1acTH.
(ITpakr.)

OIIK-3.2

7.3

KonTtponbnas padota Ne§ «DyHk1us MHOTUX TIepeMeHHBIX» (CP)

20

OIIK-3.2

Pa3znen 8. UnTerpajibHoe ucuncjieHne QyHKIUN HECKOJIbKHUX MepeMeHHbIX

11




8.1

JIBOWHOM MHTErpai: MOHATHE, CBOMCTBA. CBEIEHHE IBOMHOIO MHTErpajia K TOBTOPHOMY.
3aMeHa IEPEMEHHBIX B IBOMHOM MHTETpajie. J[BOIHONM HHTErpall B MOJIIPHBIX
KoopauHatax. Hekotopble reomerpuueckue U Gu3nuecKue MpuiIoKeHNs JBOMHOTO
uHTerpana (Jlekmwst)

OIIK-3.2

8.2

TpoitHo# MHTErpan: NoHsATHE, CBOMCTBA. CBEIEHNE TPOMHOTO WHTErpajia K MOBTOPHOMY.

3aMeHa NEPEMEHHBIX B TPOMHOM MHTerpaie. TpoiHOM HHTErpall B HUIMHIPUYECKUX U
cepuueckux koopauHarax. Hekoropsle reomerpuueckie u GU3N4ECKUe IPUII0KEHUS
TpoitHoro uuterpana (Jlexkuus)

OIIK-3.2

8.3

Kpusonuneiinslii uaTerpan 1 poaa (1o AnuHe IyrH): MOHATHE, CBOMCTBA, OCHOBHBIE
MeTOo/1bl BhrurciieHus. KpuBoimHeHbINM nHTErpalt 2 pojaa (1o KoopJuHaTaM): TTOHSITHE,
cBoiicTBa. CBs3b MEXY KPUBOJIMHENHBIMU HHTErpasiaMu 1 u 2 pona. (Jlexuus)

OIIK-3.2

8.4

JIBoiiHOM MHTETpas. MeToabl BBIYMCIIEHUS JBOMHOIO MHTErpala. 3aMeHa IEpEMEHHOMN B
nBOHOM uHTEerpaie. [lepexon k moyisipHbIM KoopauHaTaM. HekoTopble reoMmeTpuyecKue
U (pU3HUEcKue MPUIIOKEHUs BoHOro nnTerpana (Ilpakr.)

OIIK-3.2

8.5

TpoliHol uHTerpan. Meroabl BBIYUCICHUS TPOUHOrO HHTErpana. Ilepexon k
LWINHAPUYECKUM U c(hepUUeCKM KOOpAMHATaM B TpOHOM uHTerpaine. Hekotopsle
reoMeTpuyuecKue 1 (pru3ndecKre NpUIoKeHus TpoiHbIX uHTerpanon (I[Ipakr.)

OIIK-3.2

8.6

Boruncnenue kpuBoauHeiiHoro uaterpana | pona (no anune nyru). Hekoropsie
MIPUIIOKEHUS KPUBOJIMHEUHBIX UHTETpajioB 1 poga BeluncieHne KpUBOJUHEHHOTO
uHTerpana 2 poga. (Ilpaxr.)

OIIK-3.2

8.7

Kontponbnas padota Ne9 «Kparnsie n kpuoauHelHbie HHTErpais (CP)

20

OIIK-3.2

Pa3nen 9. Psiabl. Di1eMeHTHI TApMOHHYECKOI0 aHAJIN3A

12




9.1 [ToHsiTHE YMCIIOBOTO Psifia: OMPEEICHUS, CBOMCTBA, HEOOXOMMOE YCIIOBUE CXOAMMOCTH 4 OIIK-3.2
psnoB. JloctaTouHble NPU3HAKU CXOAUMOCTH PSAI0OB. 3HAKOUEPELYIOLIUECS PABL. OIIK-3.4
AOcoIOTHAs 1 yCIIOBHAS cX0AMMOCTh. CTeneHHbIe psaabl. IHTEpBal CXOIUMOCTH
crerneHHoro psana. Teopema Abemnst. CBOMCTBa CTENEHHBIX psAoB. Pa3noxenue QyHKIui B
CTerneHHble psAbl. HekoTophle mMprUMEeHEeHHs CTENEHHBIX PAI0B K MPUOIHKEHHBIM
BeIuMcIeHUIM (JIexius)

9.2 Yucnossie psiapl. Heobxonumoe ycinoBue cxoquMocTH. JlocTaTouHble PU3HAKU 4 OIIK-3.2
CXOJIMMOCTH PAAOB. 3HaKo4epenytonmecs psaasl. [Ipusnak Jleiioauma. AOcomoTHAS U
ycnoBHas cxoauMocTh (IIpaxr.)

9.3 Crenennsle psiibl. MHTEpBa cXoIMMOCTH cTeneHHOTo psiaa. Teopema AGens. CoiicTBa 4 OIIK-3.2
CTENEHHBIX psANOB. PaznokeHune GyHKIMN B CTETICHHBIC PsAAbl. HekoTopsle mpuMeHeHus OIIK-3.4
CTETIEHHBIX PAAOB K NPUOIIKeHHBIM BerurciaeHusM (IIpaxt.)

9.4 TpuroHomMeTpu4YeCKuil psifi U €ro OCHOBHBIE CBOMCTBA. Psig @ypbe. CXoauMocCTh psia 2 OIIK-3.2
®ypoe. Psaapl @ypbe U1t YeTHBIX U HeUeTHBIX QpyHKuui. Pag dypre ¢ nepuonom 2/

(ITpakr.)

9.7 KontponsHas padora NelO «Psasl. DnemeHTs rapMoHuueckoro ananuza» (CP) 18 OIIK-3.2

KonTpons (K) 60,5 OIIK-3.1, OIIK-3.2
OIIK-3.4

Koncynbramus nepen sx3amenoM (K) 2 OIIK-3.1, OIIK-3.2
OIIK-3.4

KonrtakTtHas padota npu npueme sk3amena (K) 0,5 OIIK-3.1, OIIK-3.2
OIIK-3.4
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CTPYKTYPA U COJAEP)KAHUE JUCHUIJIVHBI (3a04nas popma)

Kox HNuauxkaropsl
SAHSITHS HaumeHoBaHue pa3aesioB M TeM /BH/I 3aHATHS/ Kypc Yacos JIOCTHKEHHUS
KOMIIEeTeHIH I
1 2 3 4 5
Paspnen 1. JIuneiiHasa 1 BeKTOpHas ajredpa
1.1 Martpunel: ocHOBHbIE IOHATHS. JlelicTBus Hag matpunamu. [Ipumepsr. Onpenenurenu 1 10 OIIK-3.1
BTOPOT'0 U TPETHETO NOpsaAKoB. CBolicTBa onpeaennTeneid. MeToapl BBIUUCIEHUS
onpenenuteneii. Cuctemsl TuHEHHBIX ypaBHeHUH. Meton Kpamepa. [Tonsitue obpaTHoit
MaTpullbl. Pemenne cucreM TUHEHHBIX YpaBHEHUH ¢ TOMOIIBIO 00paTHOW MaTpHIIBI.
Merton I'aycca (CP)
1.2 BexTopsl: ocHOBHBIE OHATUS. JIMHElHBIE oniepaluy Hajl BeKTopamMu. KoopauHatsl 1 2 OIIK-3.1
BekTopa. Jlinna BekTopa. [Ipoekius BeKTopa Ha OCh, €€ cBOMCTBA. ba3uc Ha MIOCKOCTH U
B IipocTpaHcTBe. Pa3nokenne Bekropa 1o 6asucy. JleiicTBre ¢ BeKTOpaMu B
KoopauHaTHOU (hopme. CkalsspHOE POU3BEACHUE BEKTOPOB, €T0 CBOMCTBA U
BbIUNCJIEHHE. BEKTOpHOE PON3BEIEHNE BEKTOPOB, €70 CBONCTBA U BBIYUCIICHHUE.
CMmenraHHoOe Mpou3BeIeHnE BEKTOPOB. ['eomeTpuueckue u Gpusndeckue MpuiioKeHus
BEKTOPHOT'O U CMEIIAHHOTO npou3BeaeHui (JIeKius)
1.3 CamMocTosTenpHOe U3ydYeHHE MaTepuaia, pemenue 3aaa4d mo reme (CP) 1 20 OIIK-3.1

Pa3znen 2. AHaanTHYeCKAs TeOMeTPHUS HA MJIOCKOCTH U B IPOCTPAHCTBE

14




2.1

[IpsamoyronbHas cuctema koopauHar. Meton koopaunar. [losisspHas cuctema KoopiMHaT.
[Ipocreiimue 3a7aun aHATUTUYECKON reoOMeTpru Ha TuiockocTu. [loHsTre 06 ypaBHEHUH
nuaun. CriocoOsl 3amanus muHun. [Ipsmas Ha miockoctr. OO0mee ypaBHEHUE TPSIMOM.
YpaBHeHUE MPSIMOH C YTIOBBIM KOAPPHUIIMEHTOM. YTOI MEXy IBYMS MPSIMbBIMH.
YpaBHeHUE NPSIMOH, TPOXOAIIEH Yepe3 TaHHYIO TOUYKY C JaHHBIM YTJIOBBIM

ko3 unreHToM. YpaBHEeHHUE NPSMOH 10 IBYM TOUKaM, B OTpe3Kax Ha ocax. PaccTosHue
OT TOYKH JI0 psAMOU. JImHMM BTOpOro nopsiaka. OKpykHOCTh. Duinc. ['unepodorna.
[Tapabona. YpaBuenue noBepxHoctu. [Imockocts. OOmiee ypaBHEHHE TUIOCKOCTH U €TI0
YaCTHBIE BU/bL. Y PABHEHUE IIJIOCKOCTH 110 TOYKE U HOPMAJIbHOMY BEKTOPY, IO TPEM
TOYKaM. YTOJ MEXIY IUIOCKOCTAMU. PaccTossHue oT Touku 10 iockocTu. [Ipsmas B
npoctpaHcTBe. KaHOHMYECKHE U mapaMeTpUYECKUe YPaBHEHHUs IPSIMOM B MPOCTPAHCTBE.
B3aumHoe pacnionoxenue npsiMou u miockoct. Cien npsiMoit Ha miockoctH (CP)

20

OIIK-3.1

2.2

Mertoa koopauHat Ha miiockocTH. [lonsipHas cucrema koopauHar. PaccTosiHue Mexmay
IBYyMsi ToukaMu. JlenieHrne oTpe3ka B 3aJJaHHOM OTHOIIeHUU. [Ipsimast Ha TIOCKOCTH.
Crnoco6sI 3amanus npssmoid. [Toctpoenne npsiMoii. Beraucienue yria Mexay npsMbIMHU.
Pacuer snemenToB TpeyroiapHuka. PacctosiHue ot Touku A0 npsiMoil. CMelaHHbIe 3a1a4u
Ha nipsamyro (ITpaxr.)

OIIK-3.1

Pa3zgen 3. BBegenue B MaTeMaTHUECKUI aHAJIN3

3.1

[onsarue ¢pynkuuu. O6nacts onpexnenenus. [lpenen GpyHkum, ero cBoicTaa.
OnHOCTOPOHHHE TPEIETbl. 3aMedaTeNIbHbIC TTpeIeibl. beckoHeuHo Maltble 1 OECKOHEYHO

6onpune pyaxiun. CpaBHeHne OeckoOHEYHO MaibiX. [IoHATHE HEMTPEPBIBHOCTH (DYHKLIMH.

(JTexrus)

OIIK-3.1

3.2

Oynknus. [Toctpoenne rpadukoB GpyHkiuit. Haxoxxaenne odmactu onpenencHus
¢ynkunu. Beruncnenue npenena pyakun. MccnenoBanue GyHKIMNA HAa HEIPEPHIBHOCTb.
Haxoxnenue acumnrot rpaduka pyakmuu (CP)

20

OIIK-3.1

Pasznen 4. Iuddepennuanbroe ucunciaenne GyHKIUN OTHOH NepeMeHHOM
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4.1

[Tonsitne mpousBogHOM. ['eoMeTpryeckuii U PU3NIECKUIA CMBICI TIPOU3BOTHOM.
VYpaBHeHUe KacaTeNlbHOW U HOpMaiIH K rpaduky ¢pyHkuuu. [lonstue quddepenunana.
[TpuGimxeHHbIE BEIYUCIECHUS ¢ TToMOIIbio auddepennuana. [Ipapuma

Qg epeHIIMPOBaHUS CYMMBI, pa3HOCTH, TPOU3BEICHUS U YacTHOTO PpyHKIMi. Tabauna

MIPOU3BOHBIX OCHOBHBIX dJIEMEHTApHBIX PyHKIMH. J(nddepeHmpoBanue cioxHOMU
¢ynkuuu. [Iponssoansie n auddepeHnnansl BHICIUX MTOPSAKOB. (JIekrust)

OIIK-3.1

OIIK-3.4

4.2

[TpousBoanas hynkuuu. [IponsBonnas cnoxxaor GyHKIuMH. ['eomeTprueckue u
MeXaHUYECKUe MPUIIOKEHUS TPOon3BOAHOM. [TprbnnkeHHbIe BEIYUCICHHS C TIOMOIIBIO
nuddepennuana. [Iponssognsie u qudepeHnranbl BRICIUX mopsakoB. Haxoxaenue
npeznena GyHkiuu rno npasuiy Jlonurans. [IpoMexxyTku MOHOTOHHOCTH. DKCTPEMYM
byakuun. [TomHoe nccnenoBanune GyHKIUMA U moctpoenue rpadgukos (ITpaxr.)

OIIK-3.1

4.3

CamocrosTenpHOe H3YUYCHHUE MaTeprala, pemenue 3aaad no reme (CP)

30

OIIK-3.1

Pa3nen S. MHTEerpajJbHoi HcYHCIeHHEe (PYHKIIUHM OJHO ITepeMeHHOH

5.1

[onsarue nepBoobpasHoii. Heonpenenenuslii uHTErpa, ero ceoiicrsa. Tabiuma
OCHOBHBIX HHTETpasioB. HemocpencTBeHHOEe NHTErpupoBannue. MeToz 3aMeHbl
[IEPEMEHHOM B HEONPEIEICHHOM UHTETpaie. MeTo MHTErpUpOBaHUS 110 YaCTSAM.
HNHTerpupoBanne parmoHaIbHBIX ApoOeii. IHTerpupoBaHue HEKOTOPHIX
UppalMOHATBHBIX QYHKIMHA. TpUroHOMeTpruUecKre MoACTaHOBKH. Y HUBEpCaIbHAs
nojactranoBka (CP)

20

OIIK-3.1

5.2

Brruucnenne nnrerpanoB. HemocpeactBeHHoe nHTErpupoBanue. MeTo 1 3aMeHbl
IepeMEHHON. MeTo HHTErpupoOBaHus 110 YacTaM. VIHTerpupoBanye palroHaIbHbIX

npobeit. UHTerpupoBaHue TPUTOHOMETPUIECKUX GyHKINNA. IHTerprupoBaHrie HEKOTOPBIX

uppanroHanbHbIX QyHKIMHA. Tpuronomerpudeckue noacraHoBku (I1pakr.)

OIIK-3.1

16




53

[Tonsitue onpenenennoro uuTerpana. ®opmyna Herotona-Jleiionuia. OcHoBHBIE
CBOMCTBA OIPEIEICHHOI0 UHTErpana. MeTox 3aMeHsbl IEPEMEHHON B OIPEIEICHHOM
uHTerpaie. @opmysa HHTErPUPOBAHUS 110 YacTAM. HekoTopble reoMeTpuYecKue u

busznyecKre MPUI0KEHUS ONpeIe]ICHHOTo nHTerpaia. HecoOcTBeHHBIC MHTETpabI 1 1 2

pona (ITpaxkr.)

OIIK-3.1
OIIK-3.4

Kontponbnas padota Nel (CP)

10

OIIK-3.1, OIIK-3.4

Pa3nen 6. O0bIkHOBeHHBbIE 1M epeHInATbHbIC YPABHEHUS

6.1

O61m1ee u yacTHOE pemeHus TuddepeHanTsHoro ypaBHenus. 3aaada Komu u ee
pemenue. npdepeHunansapie ypaBHEHUS ¢ Pa3IeSIOIUMUCS TIEPEMEHHBIMU.
OpnHoponHble U TUHENHbIe AuddepeHnrnanbable ypaBHEHH | mopsaaka. Y paBHeHUE
bepnymnu (JIekius)

OIIK-3.2

6.2

JuddepeHnmanbabie ypaBHEHUS 2 MOPSIIKA, JOIMYCKAIONTUE ITOHWKCHHS TTOPSIIKA.
JluneliHble OHOPOAHBIE TU(PepeHIMaTbHbIC YPaBHEHUS 2 TOPSIKA C TOCTOSTHHBIMU
koadurmentamu. 3anaua Komm. JInnelinple HeomHOpoIHBIE AU depeHITnaTbHbIC
ypaBHEHHS 2 MOPSAIKA C TOCTOSIHHBIMU KO3 uimeHTaMu. MeTo 1 HeonpeaeIeHHbIX
koadurmenton. Cucremsl nuddepennnanbabix ypasHeHuid (I1pakr.)

OIIK-3.2

6.3

CamocrosTenbHOE U3yUeHHE MaTepuana, perenue 3aaad mno reme (CP)

40

OIIK-3.2

Paznen 7. AndPepennuanbHoe ucuncieHne QyHKIUI HECKOJIbKUX MePeMeHHbIX

7.1

[TonaTue pyHKIMU HECKOJIBKHX MepeMeHHbIX. O0IacTh onpeaeneHus, rpadux,

npocreiimue cBoiicta. [Ipenen u HempepbIBHOCTh (QYHKIIUN HECKOJIBKUX EPEMEHHBIX.

[onusiit nuddepenunan pynkunn. YacTHbie TPOU3BOIHBIC (PYHKINU HECKOIBKHX
nepeMeHHbIX. YacTHbIe mpon3BoAHbIE U AU} depeHIHatbl BEICIINX MTOPSIKOB.
DKcTpeMyMbl QYHKIUU IBYX IlepeMeHHbIX. Hanmenbiiee u HanOosbIee 3HaueHNe
GYHKIMH IBYX TIEPEMEHHBIX B 3aMKHYyTOM oOactu (CP)

40

OIIK-3.2

Pa3nes 8. UHTerpanbHoe ncuuciaeHue pyHKINH HECKOJBKUX NepeMeHHbIX

17




8.1 JIBOWHOW MHTErpai: MOHATHE, CBOMCTBA. CBEIEHHE IBOMHOIO MHTErpajia K TOBTOPHOMY. 10 OIIK-3.2
3aMeHa IEPEMEHHBIX B IBOMHOM MHTETpajie. J[BOIHOM HHTErpall B MOJIIPHBIX
KoopauHatax. Hekotopble reomerpuueckue U Gu3nuecKue MpuiIoKeHNs JBOMHOTO
unterpana (CP)
8.2 TpoitHo# MHTErpan: NoHsATHE, CBOMCTBA. CBEIEHNE TPOMHOTO HWHTErpajia K MOBTOPHOMY. 10 OIIK-3.2
3aMeHa NEPEMEHHBIX B TPOMHOM MHTerpaie. TpoiHOW HHTErpall B HUIMHIPUYECKUX U
cepuueckux KoopanHarax. Hekoropelie reoMmerpuueckue U pu3nuecKrue NpUiIoKeHus
TpoitHoro unrerpana (CP.)
8.3 Kpusonuneiinslii uaTerpan 1 poaa (1o AnuHe IyrH): MOHATHE, CBOMCTBA, OCHOBHBIE 10 OIIK-3.2
MeTOo/1bl BhrurciieHus. KpuBoimHeHbINM nHTErpalt 2 pojaa (1o KoopJuHaTaM): TTOHSITHE,
cBoiicTBa. CBsI3b MEXy KpUBOJIMHENHBIMU UHTErpasiaMu 1 u 2 pona. (CP)
Pa3nen 9. Psiabl. Di1eMeHTHI TAapMOHHYECKOI0 aHAJIN3A
9.1 [TonATre YnCIIOBOTO psAja: ONpeeNeH s, CBOWCTBA, HEOOXOAMMOE YCIOBHE CXOAUMOCTH 40 OIIK-3.2
pAnoB. JlocTaTrouHble TPU3HAKKH CXOJUMOCTH PSIIOB. 3HAKOYEPEAYIOIIUECS PAJIbI. OIIK-3.4
AOGcounoTHas ¥ yCIIOBHAsE CXOAUMOCTh. CTeneHHbIe psabl. IHTEepBai CXOIUMOCTH
creneHHoro psaa. Teopema Abens. CBoCTBa CTENEHHBIX PsAIOB. Paznoskenne GpyHKIuii B
CTeTeHHbIE psibl. HeKOTOphIe MPUMEHEHUS CTENEHHBIX PSIOB K MPHOIMKECHHBIM
BBIYUCIICHUSIM. TPUTOHOMETPUYECKHM Psii M €0 OCHOBHBIE CBOMCTBA. Psim Dyphbe.
CxomumocTs psina @ypee. Psapt @ypbe 11 4eTHBIX U HeueTHBIX QyHKIuil. Pag Dypwe ¢
nepuonom 2/ (CP)
KonTtponsnas padora Ne2 (CP) 10 OIIK-3.2
Kontpoins (K) 13,5 OIIK-3.1, OIIK-3.2
OIIK-3.4
Koncynpranus nepen sx3amenom (K) 2 OIIK-3.1, OIIK-3.2
OIIK-3.4
KonrtakTtHas pabota npu npueme sk3amena (K) 0,5 OIIK-3.1, OIIK-3.2
OIIK-3.4

18




Peanuzamus mporpaMMbl NpeanojiaraeT HKCIOJIb30BaHME TPAAUIMOHHOW, aKTHMBHOW U MHTEPAKTUBHOM (OpM OOYUEHHS Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSX.
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Cw. Ilpunoxenune 1

5. ®OHJI OHEHOYHbBIX C

PEJCTB

6. YYHEBHO-METOJNYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE

TV CHATIIAHBI

6.1. Pexomenayemast iureparypa

No ABTOpHI, 3arnaBue H3narenscTBO Konunuec
COCTaBUTEIH TBO
6.1.1 OcHoBHas JuTEpaTypa
JI1.1 | H.N. JIo6koBa, Bricmias maremaruka. Towm 1. Mockga: Ilpocnekr, 2014, — 9BC
10. /1. MakcumoB, VYuebHoe mocobue — 580 ¢. — ISBN 978-5-
10.A. XBatoB. https://www.book.ru/book/91609 | 39212-162-5.
5
JI1.2 | H.N. JIo6koBa, Bricmias maremaruka. Towm 2. Mockgsa: Ilpocnekr, 2014, — 9BC
IO 1. MakcumoB, | YueOHOe mocoOue 472 c.— ISBN 978-5-39213-
10.A. XBaros. https://www.book.ru/book/916096 | 489-2.
JI1.3 | I".H. bepMman. COopHHEK 337124 110 KypCy Mockga: Okomut, 2015. — 9bC
MaTeMaTHYCCKOTO aHaIHN3a: 432 ¢. — ISBN 978-5-4365-
3aJIaYHHUK 0169-7.
https://www.book.ru/book/918448
JI1.4 | B. C. .Illunayes Briciras matematuka. [TomHbri M.: UznatenbctBo FOpaiT, 9bC
Kypc B2 T. Tom 1: yueOHUK 115 2018. — 288 ¢c. — (Cepus :
aKajgeMuueckoro OakajgaBpuata/ | bakamaBp. AxageMuYecKui
B. C. lllunaues ; nox pexn. A. H. kypc). — ISBN 978-5-534-
TuxoHoBa. — 4-e U31., UCTIp. U 02101-1
JIOTI.
https://urait.ru/bcode/421300
JI1.5 | B. C. lllumaues Bricmas matemaTtuka. [TomHbrit M.: UzparennscTBoO FOpaiir, 9bC
Kypc B2 T. Tom 2: yueOHUK 1)1 2018. — 341 c. — (Cepus :
akajgeMuueckoro OakanaBpuata / | bakamaBp. AkamemMudeckuit
B. C. lllunayes ; oz pen. A. H. kypc). — ISBN 978-5-534-
TuxonoBa. — 4-e u3M., HCTIP. U 02103-5
JIOTIL.
https://urait.ru/bcode/421301
JI1.6 | 3aiines, B. @. OOBLIKHOBEHHEBIE Mocksa: U3gaTenncTtBO 9BC
muddepeHnuanbapie ypapaenus B | FOpaiit, 2019. — 385 c. —
2 4. Yactb 1: cipaBOYHUK IS (bakamaBp. AxameMudecKuit
aKaJIeMHYECKOTo OakajgaBprara Kypc). — ISBN 978-5-534-
OBC IOpaiir [caiiT]. — URL: 02685-6
https://urait.ru/bcode/437081
6.1.2 JlonoJiHUTEIbHAS JIUTEPATYpa
ABTODBI, 3arnaBue H3parenscTBoO Konnuec
COCTaBUTEIH TBO




JI2.1 | unaues, B. C. Huddepennmansaoe u Mocksa: U3gatenscTBO 9bC
MHTErpaIbHOE HCUHCIIEHHUE: fOpaiir, 2019. — 212 ¢. —
VUeGHUK U IPAKTHKYM VIS (bakamasp. IIpuknamgHoit
Kypc). — ISBN 978-5-534-
MPHUKJIaHOrO OaKaiaBpuara /. 042875
9BC Opaiir [caiit]. — URL:
https://urait.ru/bcode/437924
JI2.2 | byrpos, 4. C. Bricmas matematuka B 3 1. T. 1. Mockga : M3naTenbcTBO 9bC
HuddepeHinanbHoe U IOpaiirt, 2019. — 253 ¢. —
MHTeTpalibHOe ncuncicHue B 2 kH. | (bakanaBp. Akagemuueckuit
Kawnra 1: yueOHUK 1151 Kkypc). — ISBN 978-5-534-
aKaJIeMHYECKOTo OakajgaBpHara. 02148-6
9BC IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/437223
JI2.3 | Byrpos, 4. C. Bricmas matematuka B 3 1. T. 1. Mocksa: U3naTenbcTBO 9BC
Huddepennmansaoe n IOpaiit, 2019. — 246 c. —
WHTErpalibHOE rcunciaeHue B 2 kH. | (bakamaBp. AkageMHIeCcKuid
Kawra 2: yueOHUK 115 kypc). — ISBN 978-5-534-
aKaJeMHUYECKOro OakataBpuaTa 02150-9
OBC IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/437224
J12.4 | Mypatosa, T. B. Huddepennmansueie ypaBaeHus: | Mocksa: M3gatenscTBO 9BC
Y4eOHUK U MPAKTUKYM ISt Opaiir, 2019. — 435 c. —
aKaJIeMHYECKOTo OakajgaBprara (bakamaBp. AxameMudecKuit
9bC IOpaiir [caiiT]. — URL: Kkypc). — ISBN 978-5-534-
https://urait.ru/bcode/432105 01456-3
JI2.5 | IlpuBanos, 1. W. Psinet @ypre: yaeOHUK utsi By30B | MockBa: M3maTenscTBO 9bC
OBC IOpaiir [caiit]. — URL: IOpaiit, 2019. — 164 c. —
https://urait.ru/bcode/433811 (ABTOpCKUI YUEeOHHUK). —
ISBN 978-5-534-03203-1.
6.1.3 MeToanueckue ykazaHusi
ABTOpHI, 3ariaBue W3pgarenscTBO, roa Komuuec
COCTaBUTEIU U3IaHUS TBO
JI3.1 | ITankoBa E.A. OmpeneneHHbl i HHTETPall M €T0 Bbpsack: U3maTenscTBO 9bC
MIPWIOKEHUS K reomeTpuueckuM | Bpsuckoro I'AY, 2017.- 36 c. | bpanckuii
1 QU3MYECKUM 3a7adam Ay

http://www.bgsha.com/ru/book/37

4771/
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J13.2

Pakyn E.A.

[IpousBognas ¢pyHkunu: YueOHO-
METOINYecKOoe TToco0une 1o
JucuuIuinHe «Bpicias
MaTeMaTHKay Jijisl 0aKalaBpoB
04YHOM (HOPMBI 00YUCHHUS
HaIpaBJIeHUH MOATOTOBKU
13.03.02 DnexTposHepreTuka u
aJeKTpoTexHuKa, 15.03.04
ABTOMaTH3anUA
TEXHOJIOTHYECKUX MPOIECCOB U
npousBoAacTB, 20.03.02
[Ipupomoo0ycTpoicTBO
BOJONOJIL30Banue, 21.03.02
3eMIIeyCTPONCTBO U KaJacTphl,
35.03.06 ArpounnxeHepus
http://www.bgsha.com/ru/book/67

3060/

Bpsauck: U3znaTenscTBoO
Bpsiackoro 'AY, 2019.- 25 c.

9BC
Bpstackuit
Ay

JI3.3

Paxyn E.A.

HeonpeneneHHuplii UHTETpat:
MPaKTUKYM IO JUCIUILINHE
«BpIcIIasg MaTeMaTHUKa
http://www.bgsha.com/ru/book/

712862/

Bpsinck: U3n-Bo bpanckuit
I'AY, 2020.-40c.

3BC
BpsiHckuit
rAy

JI3.4

Paxyn E.A.

KpatHbie nHTETrpaTBl: yueOHO-
METOJIMYEeCKOE TTOCOOUe TI0
aucuuIuinHe «Bricias
MaTEeMaTHKa»
http://www.bgsha.com/ru/book/80

0191/

Bpsiack: U3n-Bo bpanckuii
I'AY, 2020. - 57 c.

9BC
Bpsanckuii
Ay

JI3.5

Paxyn E.A.

KpuBonuHeliHble MHTErpabl:
y4eOHO-METOINIECKOE TIOCOOHe
o qucIuIuinHe «Bricmas
MaTeMaTHKa
http://www.bgsha.com/ru/book/80

0192/

Bpsinck: U3n-Bo bpanckuit
I'AY, 2020. -28 c.

3BC
Bpstackuit
rAy

JI3.6

Pakyn E.A.

[ToBepXHOCTHBIC MHTETPAEI.
DJIeMEHTHI TCOPHH TIOJISI: YIeOHO-
METOAUYECKOE ITOCOOHE 110
JUCHMILIMHE «BrICIIas
MaTeMaTHKa
http://www.bgsha.com/ru/book/80

0193/

bpsauck: Usn-Bo bpsauckuit
I'AY, 2020. - 58 c.

9BC
Bpsiackuit
Ay

JI3.7

Paxyn E.A.

JuddepeHnuanbaple ypaBHEHUS:
y4eOHO-METOINIECKOE TIOCOOHe
Mo JMCIUILTHHE «BhIciast
MaTEeMaTHKa»
http://www.bgsha.com/ru/book/85

0083/

Bpsiack: M3n-Bo bpanckuii
I'AY,2021.-53c.

9BC
Bpsiackuit
rAy
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6.2. [lepeueHb cOBpeMEeHHbIX NMPO(PEeCCHOHATBHBIX 023 TaHHBIX, HH(POPMAIMOHHBIX CIIPABOYHBIX
CHCTEM U pecypcoB HH(POPMALIMOHHO-TeJIeKOMMYHHKANMOHHOM ceTH ""UHTepHeT"

[Topran oTkpeITEIX maHHBIX Poccuiickoit @enepanuu. URL: https://data.gov.ru

Hanuonanensiii udposoit pecypc PYKOHT http://rucont.ru/

Muorodyukinuonansnaas cuctema MHOOPMMUO http://www.informio.ru//

denepanbHbIi HEeHTP HHPOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB http:/fcior.edu.ru/

Enunas komtexius nudpoBbix 00pa3oBaTebHBIX pecypcos http://school-collection.edu.ru/
OnexTpoHHo-0nbaMoTeuHast cuctema JIAHD http://e.lanbook.com/

DNeKTpOHHO-O0ubIMoTeuHas cuctemMa http:// www.book.ru/

DnexTpoHHO-6u6IHoTeunas cuctema FOPAMT https://urait.ru/

Enunoe okHO mocTyma k oOpa3oBaTeabHBIM pecypcam http://window.edu.ru/catalog/
DIeKTpOHHO-O0MOIMoTeuHas cucreMa http://www.iglib.ru/

OO6pa3oBaTenbHBIN MaTEMaTHYECKUH cCaliT www.exponenta.ru/

[Topran ®exnepanbHBIX TOCYIApCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB BBICIIETO OOpPA30BAHUSA
http://fgosvo.ru/

Web of Science Core Collection mnomutematnueckass pedepatuBHO-OHOIMOrpaguueckas Hu
HayKkoMmeTpudeckas (ounbmmomerpudeckas) 6a3a JaHHBIX http://apps.webofknowledge.com/

6.3. [lepeyeHb MPpOrpaMMHOro odecreyeHust

OC Windows 7 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok AeiicTBUS JIUIICH3UN —
OeccpouHo.

OC Windows 10 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpox neiicTBHs TUIICH3UN —
OGeccpouHo.

MS Office std 2013 (konTpakt 172 ot 28.12.2014 ¢ OOO AnbTA mitoc) Cpok HeHCTBUS JTULCH3UU —
OeccpouHo.

Oducnsiii maker MS Office std 2016 (orosop Tr000128244 ot 12.12.2016 ¢ AO CodtJlaiin Tpetin)
Cpok neiicTBUs TULIEH3UN — OECCPOUHO.

PDF24 Creator (Pab6ora ¢ pdf daitnamu, geek Software GmbH). Co6oano pacnpoctpansiemoe I10.
Foxit Reader (IIpocMoTp nokymeHntoB, OecrutatHas Bepcus, Foxit Software Inc). CoGomgHO
pacnpoctpansemoe I10.

KoncynbsranT [Imtoc (cnpaBouno-npaBoBasi cuctema) (I'oc. konTpakT Ne41 ot 30.03.2018 ¢ OOO
Anbsac) Cpok IeHCTBHS JIMIIEH3UH — 0€CCPOYHO.

TexoskcnepT (CripaBoyHasi CHCTEMa HOPMATUBHO-TEXHIUYECKON M HOPMATUBHO-TIPABOBOI HH(OPMAITHH )
(KonTpakt 120 ot 30.07.2015 ¢ OOO TexakcnepT) Cpok AeUCTBUS JIUIICH3UUA — OECCPOYHO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHME JUCHHUITVIMHBI

VYueOHast ayTuTOpHs U1 IPOBEICHUS YUeOHBIX 3aHATHH JEKIIMOHHOTO THMa - 327

OcHoBHOE 000pyI0BaHUE:

Crneunanu3upoBanHas Mebens Ha 40 mocaovHbIX MECT, IOCKa HacTeHHas1, Kadeapa, pabouee MecTo
IpenoiaBaTess, yKOMIJIEKTOBAHHOE Y4EOHBIMU M TEXHUYECKMMHU CPEACTBAMU JUIsl ITPEICTABICHHUS
uHpOpMaLU, HAOOPHI IEMOHCTPAITMOHHOTO 000PYIOBAHUS U YU€OHO-HATIIATHBIX TOCOOUH.
[lepeHOCHOE POEKIIMOHHOE 000PYAOBaHHUE: HOYTOYK, IPOEKTOP, SKPaH.

11 KOMITBIOTEPOB € BBIXOJIOM B JIOKAIBbHYIO ceTh M IHTEpHET, JOCTYIOM K CIIPaBOYHO-IIPABOBOM
cucreme KoHCynbTaHT, 271EKTPOHHBIM y4E€OHO-METOJUYECKUM MaTepranam; K 3IeKTPOHHON
UH(POPMALIMOHHO-00pa30BaTEILHON cpefe.

IIporpammHoe obecnevenue:

OC Windows XP (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBUS TULIEH3UU
— OECCPOYHO.
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Libre Office (CBo6oano pacnpoctpansemoe 110)

Foxit Reader Bepcus: 9.1.0.5096 (CBo6onHo pacnpoctpansemoe [10)
Peazip (cB0O601HO pacripocTpaHsemast)

Koncrpykrop Tectos (lorosop 697994-M26 ot 01.12.2009)
BupryanpHas maboparopus 1o Ghusnke

YyeOHast ayTuTOpHs Ui IPOBEIeHHUs YUeOHbBIX 3aHATHI ceMUHapckoro tumna — 326 JlabopaTopus
JJIEeKTPUYECTBA U MarHeTU3Ma

OcHoBHoOe 000py10BaHueE:

Crnernmanu3upoBaHHas MeOenb Ha 40 OCcaI0YHBIX MECT, IOCKAa HacTeHHasl, Kadeapa, pabouee MecTo
IpernoiaBaTessl, yKOMIICKTOBAHHOE YYEOHBIMU M TEXHUYECKUMHU CPEACTBAMH JUISI ITPEICTABICHHS
nHpopmanuu. [lepeHOCHOE TPOESKITMOHHOE 000PYIOBaHKE: HOYTOYK, POEKTOP, SKPaH.

bnok nutanust Mapc(lmr.), rurpomerp ncuxpomerp BUT-2 (15...40) (1mur.), ocunmorpad CO 5010
B(6 mt.), Tenesuzop JVC AV-21 LT3(1 mrT.), mabopaTopHblid cTeH ] HU3HKa (IEKTPOMArHeTU3M )(2
mit.), Becbl TBE-2,1-0,01(2 m.) Bechl anekTponusie Ohaus JW 2000 (2 mit.), BonsT™MeTp B7-16 ( 2
mT.), 6J10Kk mutanus Arar(2 mr.), 6apomerp-anepons (1mrt.), Bombmerp M1106 (1 mt.), Mmarazun
cornpotuBienuit MCP-63 (2 mt.), peoxopna (2 mrT.), sxpas(1mrt.), ycTaHOBKa Ui TPayHpOBKH
TepMomnapsl (2 mT.), yctaHoBKa Jyis onpeaenenns BAX nuona (2 mit.), ycTaHOBKa
«TepMoconpoTuBieHne», ocka yueHndeckas (1mr.), 6aTapest KOHIEHCATOPOB (2 IIT.), BOIBTMETP
(2-515) (2mt.), myneTumerp (M-890F), Habop conmporuBnenwii (50mit.)

Y4eOHast ayIuTOpus Jisk TPOBEICHUS TPYIIOBBIX U HHIWBUIYaTbHBIX KOHCYIbTAINMA, TEKYIIETO
KOHTPOJIS U MPOMEKYTOYHOM aTTecTanuu - 327;

OcHoBHoOe 000py10BaHuUeE:

Crnernmanu3upoBaHHas MeOenb Ha 40 mocagodHbIX MECT, IOCKAa HacCTeHHas, kadeapa, pabouee MecTo
MpernoaaBarens, YKOMIUICKTOBAHHOE YUYEOHBIMU M TEXHUYECKUMH CPEICTBAMU IS TIPEICTABICHHUS
nHpopmaruu. [lepeHOCHOE TPOESKITMOHHOE 000PYI0BaHKE: HOYTOYK, MPOEKTOP, SKPaH.

11 xoMIBIOTEpPAMHU C BBIXOJIOM B JIOKaJIbHYIO C€Th U IHTEpHET, TOCTYIIOM K CITPaBOYHO-ITPABOBOM
cucreme KoHCynbTaHT, 3JIEKTPOHHBIM y4eOHO-METOJMUYECKUM MaTepranaM; K SJIEKTPOHHON
UH(POPMALIMOHHO-00pa30BaTEILHOM cpefe.

IIporpammuoe obecnevenue:

OC Windows XP (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBUS TULIEH3UU
— OeCcCpoyHO.

Libre Office (CBoboano pacnpoctpansemoe [10)

Foxit Reader Bepcus: 9.1.0.5096 (CBo6oano pacnpoctpansiemoe 110)

Peazip (cBoO60OaHO pacmpocTpaHsemast)

Kouctpykrop TectoB (Jlorosop 697994-M26 ot 01.12.2009)

Buptyanbnas naboparopus no Gpusmke

[TomereHune a1t CaMOCTOSTENBHOM paboThl — 223

OcHoBHoOe 000py10BaHueE:

Crernmanu3upoBaHHasi MeOeNb Ha 26 TIOCaIOYHBIX MECT, IOCKAa HacTeHHasl, Kadeapa, pabouee MecTo
npenoaaBarTeisad, YKOMIIJICKTOBAHHOC y‘-I€6HI>IMI/I U TCXHUYCCKHUMU CPCACTBAMU IJIA NPCACTABICHUSA
nHpopMaIu, HabOphl IEMOHCTPAITMOHHOTO 000PYAOBaHUS U yU4eOHO-HATIISAHBIX TTOCOOUH.
[Ipoekimonnoe obopynoBanue: KoMmbeioTep ¢ BBIXOZOM B JIOKabHYIO ceTh U HTEpHeT,
3NEKTPOHHBIM Yy4E€OHO-METOIUYECKIUM MaTepraliaM; K 3JeKTPOHHOM HH(OpMallnOHHO-
o0pa3oBaTenbHOU cpesie, MPOEKTOp, IKPaH.

KommprorepHsrii kitace ¢ 9BM: 12 pabounx MECT ¢ KOMIIBIOTEpAMHU, BEIXOJIOM B JIOKAJIBHYIO CETh U
WnTepHeT, 3IeKTPOHHBIM Y4eOHO-METOIMYECKUM MaTepHajiaM; K 3JIeKTPOHHOM HH(POPMAIIMOHHO-
00pa3oBaTebHOU cpejie.

IIporpamMmmHoe o0ecnieyeHue:

OC Windows XP (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok AeiCTBUS JTUIICH3UHA
— 6eccpoyHo.

Open Office Org 4.1.3 (CBob6oano pacnpoctpansiemoe 110)

KOMITAC 3D v.12 LT (Pa3permiena st 00y4eHus: 1 03HAKOMJIICHHS)
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KEB Combivis (Pa3pemena qyist oOydeHuss 1 03HAKOMJICHUS )

3S Software CoDeSys (Pa3pemiena ams o0yueHus: 1 03HAKOMIICHUS )

NI Multisim 10.1 (Cepuiinbiii Noe M72X87898)

Franklin Software ProView (Pa3pemena /s o0yueHust 1 03HAKOMIICHU)
3arpy3unk CY-MK(Pa3pemiena mist o0ydeHHst 1 03HAKOMIICHUS )

Microsoft Visual Studio 2010 Ultimate (Kontpakr 142 ot 16.11.2015)
MATLAB R2009a (JIutiensus 341083D-01 ot 03.02.2008, ceTeBast muiieH3us)
Microsoft Office Access 2007 (Kontpakt 142 ot 16.11.2015)

Ramus Educational (Pa3pemiena st o0ydeHust 1 03HAKOMIICHUS )

Owen Processor Manager (CBo6onHo pactipoctpansemoe [10)

GX IEC Developer 7.03 (Cepwuitabrit Ne 923-420125508)

GT Works 2 (Cepuitasiii Ne 970-279817410)

AutoCAD 2010 — Pycckutii (Cepuiinbiit Ne 351-79545770, ceTeBast mutieH3us)
Owen Logic (CBo6oaHO pactipoctpansiemoe 110)

ABBYY FineReader 11 Professional Edition (cereBas numeH3ust 4 pabo4mx CTaHIINH )
Foxit Reader Bepcus: 9.1.0.5096 (CBo6onHo pacnpoctpansemoe [10)
WinDjView (cBoG0oaHO pacmpocTpaHsiemMas)

Peazip (cBoO60OAHO pacmpocTpaHsemast)

TRACE MODE 6 (nns o3HaKOMIIeHUS M YI€OHBIX TIeJei )

Adit Testdesk

Microsoft Visio npopeccronanpubiii 2010 (Kontpaxt 142 ot 16.11.2015)

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA JIA JINI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbA U HHBAJIM0OB

JUTSL CTIETIBIX M CTTa00BUISIINX
- Jexuuu oOPMIISIOTCS B BUJE IEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C TIOMOIIbIO KOMITBIOTEpA
CO CHeLHATU3UPOBAHHBIM IPOTPAMMHBIM 00€CTICUeHHEM;
- IMCBMEHHBIE 3a/IaHMS BBINOJHAKOTCSA Ha KOMIIBIOTEPE CO CHELUATU3UPOBAHHBIM ITPOTrPaMMHBIM
o0ecrieyeHreM, U MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
- obecreunBaeTcs UHIUBHUIYaIbHOE paBHOMEpHOE ocBelienne He Menee 300 Jokc;
- JJIs1 BBITIOJHEHUS 3a/1aHUs IPU HEOOXOJUMOCTH MPEAOCTABISACTCS YBEIMUUBAIOIIEE YCTPOUCTBO;
BO3MOXKHO TaKe UCI0JIb30BaHHE COOCTBEHHBIX YBEIIMYMBAIOUINX YCTPOUCTB;
- MIUCbMEHHBIE 3aJaHHs OPOPMIISIOTCS YBEIIMYCHHBIM HIPUPTOM;
- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOH (opMe WM BBINOJHAIOTCA B NMHUCBMEHHON ¢dopMme Ha
KOMIIBIOTEPE.
JUISL TITYXUX U cJIa00CbIIIaNnX:
- Jekuuu OoQOpMISIOTCS B BHJE JJIGKTPOHHOTO JOKYMEHTa, JHOO MpeaoCTaBiseTCs
3BYKOYCWJIMBAIOIAs allaparypa MHANBUAYAIBHOIO TI0JIb30BaHUS;
- MUCbMEHHBIE 33/1aHUS BHITIOJIHSAIOTCS HA KOMITbIOTEpE B MUCbMEHHOU (hopme;
- 9K3aMEH U 3a4€T MPOBOAATCS B MHUCbMEHHON (hOpMe HAa KOMIIBIOTEPE; BO3MOXKHO MPOBEICHUE B
dbopme TecTUpOBaHUS.
JUISL JIUL] C HApYUIEHUSIMU ONIOPHO-JBUTaTEIbHOTO arapara:
- JTeKIMu 0(OpPMIIAIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO KOMITbIOTEpa
CO CIIEUAIU3UPOBAHHBIM ITPOrPAMMHBIM 00€CTIEUeHUEM;
- IMCbMEHHBIE 3aJJaHUs BBIIOJIHSIIOTCS Ha KOMIIBIOTEPE CO CIELMAIU3UPOBAHHBIM IIPOIPAMMHBIM
o0ecIreyeHrneM;
- 9K3aMEH M 3a4éT MPOBOAATCA B YCTHOU (hopMe MM BBIIOJHIIOTCS B MUCHMEHHOW (popme Ha
KOMITBIOTEPE.
[Tpu HEOOXOMUMOCTH MpeyCMaTPUBACTCS YBEITUUYEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.
[Ipouenypa npoBeaeHUs MPOMEXKYTOUHOM arTecTaluu sl 00y4aroIUXCsl YCTaHABIMBAETCS C
y4€TOM MX MHIMBHIYaJIbHBIX NCUX0(pU3ndecknx ocobeHHocTel. [IpoMexyTounas arrecTanust MOXKeT
IIPOBOJUTHCS B HECKOJIBKO JTAIlOB.
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[Ipn mnpoBeneHUH TMpPOLEAYPHl OICHUBAHHUS pPE3YJIbTaroB OOydYeHUsS MpeaycMaTpUBaeTCs
UCIIOJIb30BaHNE TEXHUYECKUX CPENICTB, HEOOXOAUMBIX B CBSI3M C MHIUBUAYaJIbHBIMU OCOOCHHOCTSMU
oOyyaromuxcsi. OTH CpEACTBA MOTYT OBITh MPEAOCTABICHBl YHUBEPCHUTETOM, WIH MOTYT
HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKHE CPEJICTBA.

[IpoBeneHmne mpoleaypsl OLEHUBAHUS PE3YIBTATOB OOYUYCHHS JOMYCKAETCS C HCIOIh30BAHHEM
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHMA.

ObecneunBaeTcss AOCTYN K HMH(OpPMAIMOHHBIM M OuOIHOrpadguyueckuM pecypcam B CETH
WuTepHer 11t Kaxaoro odydaromierocs B opMax, aanTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U
BOCTIpUATHS UH(OPMALIUH:

o JUTSL CTIETIBIX M CTTa00BUISIINX:

- B IeYaTHON (opMe yBETMUEHHBIM HIPHUPTOM;

- B (popMe 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

o JUISL TIIYXUX U CTa00CIbIIIANINX

- B meyaTtHo (opme;

- B (hopme 3IEKTPOHHOTO TOKYMEHTA.

o JUTsL 00YYaroIIUXCs C HAPYLIEHUSIMU ONOPHO-/IBUTaTeNIbHOTO afrmapara:

- B meyaTtHoH (opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

Y4eOHble ayIUTOpUU IJIE BCEX BHUJIOB KOHTAKTHOW M CaMOCTOSITEIIBHON paboOThI, HaydHas
OMOJIMOTEKa W WHBIE TIOMEIICHMsI IJisi OOy4YeHHs OCHAIICHBI CIEIUaIbHBIM O0OpYJAOBaHHUEM U
y4eOHBIMU MECTaMH C TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI:

JUTSL CTIETIBIX M CTTa00BUISIINX:

- JIEKTPOHHO-ONITUYECKOE YCTPONCTBO AocTyna K mHpopmanuu ais aur, ¢ OB3 npennazHadeHo st
YTEHHSI U TPOCMOTPa N300paKeHUN JTIOABMHE C OCIA0ICHHBIM 3pEHUEM.

- CIIELHAJIN3UPOBAHHBIN MPOTrPaMMHO-TEXHUYECKUI KOMIUIEKC Uil cia0oBUAsIIKX. (ayautopus 1-
203)

JUISL TIIyXUX U CTa00CIbIIIANIUX

- aBTOMaTU3HWPOBAHHBIM pabOYUM MECTOM JJISl JIIOECH ¢ HApYIIEHHUEM CIIyXa U C1a0O0CIbIIIAIIHX;

- aKyCTUYECKUI YCHUIIMTENh U KOJIOHKHU;

- UHJIUBUyaJIbHbIE CUCTEMbI YCUJICHUS 3BYKa

«ELEGANT-R» npuemnuk 1-croponseit cBsizu B nuamnazone 863-865 MI'1g

«ELEGANT-T» nepenarunk

«Easy speak» - HHIYKUMOHHas TeETIs B IJIACTUKOBOW OIUIETKE [UIsl OECIpOBOIHOTO

MOJIKJIIOUEHUS] yCTPOUCTBA K CIIYXOBOMY arlfapary ci1a0oCIbIIIaIIero

Muxkpodon nernuunsiii (863-865 MI'n), Hengda

Muxkpodon ¢ oronoBbem (863-865 MI'1r)

- TPYIITIOBBIE CUCTEMBI YCUJICHUS 3BYKa
-ITopraTtuBHas ycTaHOBKa O€CIPOBOAHON Mepenayr HHGOPMAIIHH .

JUTSE 00YJArOIIUXCS C HAPYIICHUSIMU OMIOPHO-/IBUTATEIILHOTO arrapara;

- IEPEABIKHBIMU, PETYIHPYEMBIMU 3proHomudeckumu napramu CU-1;

- KOMITBIOTEPHOM TEXHUKOM CO crielnaIbHbIM IPOrpaMMHBIM 00€CTIEYEHHEM.
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[MTPUJIOXEHHME 1

®OH/I OHEHOYHBLIX CPE/ICTB

IO AMCIUIIJIMHE «BBICIHASI MATEMATHUKA»

Hanpasnenue moaroToBku 13.03.02 3aekmposHepzemuka u 3J1€KmpomexHuKa

[Tpodunn IsnekmpoobopydosaHue U 31eKmpoxo3saticmeo
npednpusmuil, opzaHusayull u yupexcoeHull

Kpanmuduxarms bakanasp
dopma 00yueHus Ou4HasA, 3a04yHasA



1. MACHOPT ®OHJA ONEHOYHBIX CPEACTB

HanpaBieHne IoAroTOBKU:

[Ipodunn:

YUpEKIACHUN

DNeKTpooOOPYIOBAaHUE U  DAJIEKTPOXO3SIHCTBO

JluciiunuHa: Beicimas MmaTeMaTnka
dopma IPOMEKYTOUHON aTTECTALIUU: IK3AMEH

13.03.02 DOnexmposnepeemura u 21eKmMpOmMexXHuUKa

NPEINPUATHI, OpraHu3aluil U

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUHA U DTAIIbI X ®OPMUPOBAHUS

2.1. Komnerenuuu, 3akpemyiénnsie 3a nucuuniaudoit OIIOII BO

W3ydyenne pmucuuiimHbl «BpIcias MareMaThka) —HampaBlIeHO Ha  (popMmupoBaHUU
CJIEIYIOINX KOMIIETCHIIUN:
HNuauxkaropsl
KoMmnerenuus AOCTHKECHUS
N PesynbTaTnl 00yyeHHs
(koA 1 HAaMMEHOBaHUE) KOMIIEeTeHIH I

(K01 1 HANMEHOBAHUE)

Kamezopus obuenpogeccuoHarbHbix KomMnemeHyull — pyHdameHmaabHas n0020moska

OIIK-3

CriocobeH npuMeHsTh
COOTBETCTBYIOUIUI
du3uKo-
MaTeMaTU4eCKun
arrapar, METO/AbL
aHayIM3a u
MOACIINPOBAHUA,
TEOPETUUECKOI0 U
AKCIIEPUMEHTAIBLHOTO
UCCJIEIOBaHUS IPU
pewenun

PO eCCHOHATBHBIX
3ama4y

OIIK-3.1 IIpumenser
MaTeMaTU4YeCKui anmnapar
AHATUTUYECKOU
r€OMETPHUHU, TUHEUHOMN
anreOpsl,
nudepeHIaIbHOTO U
HUHTETPATBHOTO
UCYHUCIICHHS (QYHKIIUN
OJIHOU IIEPEMEHHOMN

3Hamb: OCHOBHOW MaTeMAaTUYECKH anmnapar,
AHAJTUTUYECKOM T€OMETPUH, TUHEHUHOMN
anreOpbl, TUQGepeHITHaTbLHOTO U
MHTETPAIBHOI0 UCUMCICHUS (PYHKIIMM OITHOM
MEPEMEHHOM

Yumems: npuMeHsATh MaTEMaTHUECKUI anmnapar,
AHAJTUTUYECKOM T€OMETPUU, TUHEUHOMN
anreOpbl, TUQGepeHITHaTbLHOTO U
MHTETrpalbHOT0 UCUUCTICHUS PYHKIIMH OJHON
IIEPEMEHHON NPHU PELIEHUH 3a1a4

Brademb: 0CHOBHBIMU METOJIJaMU PEILICHUS
3a71a4 AaHATUTUYECKOW T€OMETPUHU, TUHEMHOMN
anreOpbl, TUQGepeHIInaTbHOTO U
WHTETPAIBHOTO UCUNCCHUS (DYHKIIMU OJTHOM
MIEPEMEHHOM

OIIK-3.2 Ilpumensier
MaTEeMaTU4YEeCKUH amnmapar
Teopun (PyHKITH
HECKOJIbKUX IIEPEMEHHBIX,
Teopun (PyHKITHI
KOMIUIEKCHOTO
MEPEMEHHOTO,

TEOpPUU PAJOB, TEOPUH
nuddepeHnramTbHbIX
YPaBHEHUI

3Hamb: OCHOBHOW MaTeMaTUYECKHUH amnmapar
TeopHH (QYHKIIUU HECKOJIBKUX NEPEMEHHBIX,
TeopuHu (PYHKIMNA KOMIUIEKCHOTO MIEPEMEHHOTO,
TEOPHHU PAJOB, TEOPUH TUPPepEeHINATBHBIX
YpaBHEHHI

Yumems: IpuMEHATh MAaTEMAaTUYECKUH anmapar
TeoprH (QYHKIIUU HECKOJIBKUX NEPEMEHHBIX,
TeOpuHu (PYHKIMNA KOMIUIEKCHOTO IIEPEMEHHOTO,
TEOPHHU PAJOB, TEOPUH TP PEepEeHINATBHBIX
ypaBHEHUH NpU pEelIeHUH 3a]a4
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Brademsv: OCHOBHBIMU METO/IaMU PEIICHHSI
3a7a4 TeOpUH (PYHKIIMUA HECKOIBKUX
MIEPEMEHHBIX, TEOPHH QYHKIUH KOMIUIEKCHOTO
MEPEMEHHOT0, TEOPHH PSI0B, TEOPUU
muddepeHnuanbHbIX YpaBHEHUN

OIIK-3.4 Ilpumenser

YUCJIICHHBIX MCTOO0B

MaTeMaTU4YEeCKUM anmnapar

3Hamb: OCHOBHOM MaTeMaTUYECKUM armapar
YUCJIICHHBIX METOA0B

Ymemsb: npuMeHATh MaTEMAaTUYECKUN annapar
YHCJIEHHBIX METOJIOB IIPU PEIIEHUH PA3TUYHBIX
MaTeMaTUYECKUX 3a]a4

Brademu: 0CHOBHBIMU METOAAMHU PEILICHUS
3aJja4 YUCJIEHHBIX METOI0B

2.2. lIpouecc popMupoOBaAHUA KOMIIETEHIUI 10 TUCUUIIMHE « BbIcIas MaTeMaTHKA

No — — N 2\l o 2]
HanmenoBaHue paszesa o o o~
pasaena pa3n eI BN =~ N - B O == B - B B N B« =
1 JluneitHast u BeKTOpHas anredpa + |+ | +
2 AHanutuyeckas reoMeTpus Ha IUIOCKOCTH U B A
MIPOCTPAHCTBE
3 BBenenue B MaTeMaTHUECKUU aHATIU3 + | + |+
4
III/I(bqv)epeHuHanLHE)e rcuuciaeHue GyHKIUHA I R I I
OJTHOM MepeMEeHHON
5 = =
I/IHTel"paJ'IBIEOI/I ucuuciaeHne QyHKIUU OJHON I I I I
MIePEeMEHHOMN
6 OObIKHOBEHHBIE TU(hepeHITnATBHBIC R A
YpaBHECHHUS
7 JuddepennnanbHoe ucHUCIeHne GyHKITUN R A
HECKOJIbKUX MEPEMEHHBIX
8 NHuTerpanbHOe ncuncieHue GyHKIIUHA e s
HECKOJIbKUX MEPEMEHHBIX
9 Psiipl. DnemMeHThl rapMOHMYECKOT0 aHaIN3a + + + + + +
Cokpamtenue: 3 - 3HaHue; Y - ymenue; H - HaBbIKU.
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2.3 CTpykTypa KoMIeTeHIMH M0 JUCHUIINHE «Bbicasi MaTeMaTuKa»

OIIK-3

meopemuyecko20 U 3KCnepuMeHma/abHo20 Ucca1edo8aHusl Npu peweHuu npodeccuoHa1bHbIX 3a0a4

CnocobeH npumeHsimos coomeemcmey;ou;uﬁ ¢U3UK’O-MGm€MGmU"[€CKUL7 annapam, Memodbl aHaau3a u MoaeﬂupOBClHUﬂ,

OIIK-3.1

UHMe2pa/ibHOo20 UCHUCAeHUs PYHKYUU 00HOL nepeMeHHOU

[Ilpumensiem mamemamuyeckuil annapam aHAAUMUYECKOU 2eoMempuu, AUHEUHOU asz2ebpbl, dupdepeHyuanrbHo20 U

3nats (3.1) Ymets (V.1) Bnaners (H.1)
OCHOBHOM IPUMEHSATh OCHOBHBIMH
MaTeMaTU4eCKUI MaTeMaTUYEeCKUI anmnapar, METO/IAMH PEIICHUS
armapar, AHAITUTUYECKOU 3a71a4 AaHATUTUYECKOU
AHAJTMTUYECKOMN F€OMETPUH, TUHEHHOMN T€OMETPUH,

N Jlexun [IpakTrnueckue N [IpakTnueckue
reOMETPUH, TUHEUHON anreOpsl, JMHEWHOU anreOpsl,
paznenon paboThI pa3aenoB paboThI pa3aenoB

anreopsl, No 1.5 nudepeHIaIbHOTO U No 1-5 nuddepeHIaIbHOTO No 1-5
Qg QepeHIaIbLHOrO | B MHTETPAIIbHOTIO B Y MHTETPAJILHOTO B
WHTETPAIIBHOTO ucuuciIeHus: GyHKIIUU VCYUCIICHUS
MCYUUCIIECHUS! PYHKIUU OJIHOU IIEPEMEHHON IIPU (GyHKUIMU OTHOM
OJIHOM MEPEMEHHOU pelIeHNH 3a/1a4 MIepPEMEHHOMN

OIIK-3.2

nepemMeHHo020, meopuu ps1008, meopuu dugPepeHyuUabHbIX ypasHeHUll

[lpumenssem mamemamuyeckuili annapam meopuu YHKYUU HECKO/IbKUX NepeMeHHblX, meopuu PYHKYUl KOMNAEKCHO20

3uats (3.2)

Ymets (Y.2)

Bnanets (H.2)

OCHOBHOM
MaTEeMaTUYECKHUI
anmapar TeOpuu
(GYHKIMU HECKOJIBKUX
MIEPEMEHHBIX,

TeopuH QYHKIUH
KOMILJIEKCHOTO
MIEPEMEHHOT0, TEOPUH
Ps10B, TEOPUU
mddepeHnnanbHbIX
YpaBHEHMI

Jlexun
paznenon
Ne 6-9

MIPUMEHSATH
MaTeMaTUYEeCKUM anmnapar
Teopun (PyHKITH
HECKOJIbKUX IIEPEMEHHBIX,
Teopun (PyHKIHI
KOMIUIEKCHOTO
MEPEMEHHOTO, TEOPUHN
PAI0B, TEOPUH
nuddepeHnramTbHbIX
YPaBHEHUH MPU PEILICHUU
3a1a4

[IpakTnueckue
paboThI pa3aenos
Ne 6-9

OCHOBHBIMHU
METOJIaMHU PEIICHHS
3a/1a4 TEOPUH
(YHKIMU HECKOIBKUX
IIepEeMEHHBIX,, TEOPUH
byHKIHiA
KOMIUIEKCHOTO
NEPEMEHHOTO, TEOPUH
PsIOB, TEOPHU

Qg QepeHInanbHbIX
YpaBHEHHI

[IpakTnueckue
paboThI pa3aenos
Ne 6-9




OIIK-3.4  [IpumeHnsiem mamemamuyeckull annapam 4Yuc/ieHHbIX Memodo8

3Harts (3.3) VYmers (V.3) Brnaners (H.3)
IPUMEHSITD
OCHOBHOM MIPUMEHSTh MaTeMaTU4YeCKU
MaTeMaTU4eCKUI Jlexuun MareMarudeckui annapar | IIpaxrtuueckue anmnapar yucieHHslx | [Ipaktudeckue
amnmapar pasnennos YHMCJIEHHBIX METOJIOB IIpU | pabOThI pa3AesioB METOJIOB ITPH paboThI pa3aenos

YHUCJICHHBIX MCTOA0B

Ne 4,59

pELIECHUH Pa3InYHBIX
MaTEeMaTUYECKUX 3a1a4

Ne 4,59

pEeLIEHUH Pa3JInYHbIX
MaTEeMaTUYECKUX
3a1a4

Ne 4,59

31




3. MIOKA3ATEJIU, KPUTEPUU OLIEHKA KOMIIETEHIIWI U TUITIOBBIE

KOHTPOJIBHBIE 3AJIAHUA

3.1. OneHoYHbIE CPeACTBA VISl MPOBEJEHUS MPOMEKYTOYHOM aTTeCTAIMU JUCHUIIIMHBI

Kapma oyeHo4HbIX cpedcme npomedcymovHoli ammecmayuu oucyunauHbsl,
npogodumoli 8 hopme 3K3amMeHda

Pa3gen muciinIninHebl

KonTponupyemsie
TUIaKTUYECKHUE €MHUIIBI
(TeMBbI, BOTIPOCHI)

KonTponupyemsie
WH/IUKATOPBI
JOCTHUXKEHUS

KOMIIETEHINI

OueHouHoe
CpeICTBO
(Ne
BOITPOCA)

JInneliHasg U BEKTOpHAs
anredpa

Marpuusl. [elictBus Hax
Marpuuamu. Onpeaenurenu
BTOPOTO U TPETHETO
nopsakoB. CHCTEMBI
JIMHEWHBIX YPABHEHUMN.
Merton Kpamepa. [Tonsitue
00paTHOM MaTPUIIBL.
Pemrenne cucreM nmuHENHBIX
YPABHEHUH C ITOMOILBIO
oOpaTtHO# MaTpuilbl. MeTon
I'aycca. BexTopsl.
JIuneitHple onepanuu Hax
BekTOopamu. KoopauHatsl
BekTopa. JlyinHa BekTopa.
IIpoeknus BEKTOpa Ha OChb,
ee cBoiicTBa. Paznoxenue
BEKTOpa 1o 6asucy.
JlelicTBuE ¢ BEKTOpaMu B
KOOpAMHATHOH (opme.
CxansapHoe Npou3BeICHNE
BEKTOPOB, €r0 CBOMCTBA U
BbIUKCIICHHE. BekTopHOE
MIPOU3BEICHUE BEKTOPOB,
€ro CBOMCTBA U
BbIYKCIIeHHe. CMelaHHoe
IIPOU3BEICHNE BEKTOPOB.
['eomerpuueckue u
(bU3UYEeCKre TPUITOKEHUS
BEKTOPHOI'O U CMEUIAHHOTO
MIPOU3BEICHMUIA.

OIIK-3.1

Bompoc
1-11
(1cemecTp)

AHaJIUTHYECKas TEOMETPUS
Ha [JIOCKOCTHU U B
[IPOCTPAHCTBE

Merona KoOOpauHAT.
[TonsipHas cucrtema
koopauHar. [Ipocreimue
3aJa4y aHAITUTHYECKOU
F€OMETPUH HA IIIOCKOCTH.
[Tonsitue 06 ypaBHEHUU
sman. Crioco0b! 3a{aHus
nuaud. [Ipsimas Ha
IIJIOCKOCTH. Y paBHEHUS
npsimoii. Paccrosinue ot
TOYKH J10 IpAMON. JInHumn

OIIK-3.1

Bompoc
12-21
(1 cemecTp)
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BTOPOTO MOPSAIKA.
OKpy’KHOCTb. DJUIHIIC.
['unepOoma. [Tapabona.
[InockocTs. YpaBHeHUS
MJIOCKOCTH. YTOJ MEXKIY
mIockoctsmMu. Paccrosinue
OT TOYKH JI0 TUNIOCKOCTH.
IIpsiMas B mpocTpaHCTBE.
Kanonnueckue u
napameTpuuecKue
ypaBHEHUS PAMOU B
MIPOCTPAHCTBE.

BBenenue B
MaTeEMaTUUYECKUN aHaIN3

[Tonsitue hyHKIIM.
CnocoObl 3a1aHus
byakuun. Buapt
¢ynkuunii. [Tonstue
MOCJIEOBATEILHOCTH.
[Ipenen
MOCJIENOBATEILHOCTH.
OcHoBHbIE NIpaBUIIA
BBIYHCIICHHS TIpeiesa
MOCJICA0BATEILHOCTH.
[Ipenen hyHkmmy.
OnHocTOpOoHHME
TIpeIebl.
Beckoneuno Oomblive u
OCCKOHEYHO MaJlbIe
byHKIMN.
OKBUBaJCHTHBIC
OCCKOHEYHO MaJibie
dbyakuun. OCHOBHBIC
TEOPEMBI O Tpeeax.
[Tpusznaku
CYIIIECTBOBaHUS
npejaena.
3amedaTenbHbIe
npenensl. [lonstue
HEIPEPHIBHOCTH
byHKIMN.
Knaccudukanms Touek
pa3pbiBa. ACUMIITOTHI

rpaduka QyHKIIUN

OIIK-3.1

Bomnpoc
22-30
(1 emecTp)

Huddepennmansaoe
ucUucieHue QpyHKIUN
OJHOI IEpEMEHHOU

[ToHsiTHE TPON3BOHOM.
I'eomerpuueckuii u
MEXaHUYECKUM CMBICI
IIPOU3BOJHOM.
HuddepenunpyemMocTsb
¢bynkuuu. [Tonstue
muddepennmana
byHKIMN.
I'eomeTpuyeckuii CMbICIT
muddepernmana.

OIIK-3.1
OIIK-3.4

Bomnpoc
31-40
(1 cemecTtp)
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[TpubmmxenabIe
BBIYUCIICHUS C TTOMOIIBIO
muddepennmana.
IIpaBuina
muddepeHnrpoBaHusl.
[Ipou3BogHBIE OCHOBHBIX
AJIEMEHTApHBIX (YHKIIHH.
[IpousBoaHas CI0KHON
¢dbynkuun. [IponsBoaHbIE
u nuddepeHuansl
BBICIIIUX TOPSAKOB.
IIpaBuno Jlonurans.
OCHOBHBIE TEOPEMBI

Qg depeHInaIbHOro
UCYHCIICHUS.

Kpurepuii MOHOTOHHOCTH
GbyHKIHH. DKCTPEMYMBI
¢ynkuuu. Heobxomumoe
U JIOCTaTOYHOE YCIIOBUS
JKCTpEMyMa.
Hamnpasnenue
BBITTYKJIOCTH Trpaduka
¢ynkuuu. Toukn
neperuba. IlomHoe
UCCIIEIOBAaHHUE U
MMOCTpOeHUE rpaduka

GyHKIMU.

HHTerpaibHOE UCYUCIICHUE

(GyHKIMM OJTHOM
MEPEMEHHOM

[TonsiTHe epBOOOpa3HOI
dbyHKIIHIH.
Heonpenenennsiit
unrerpai. CpoiicTBa
HEONPEIEIEHHOTO
uHTerpana. Tabnuia
OCHOBHBIX UHTEIPAJIOB.
OCHOBHEBIE METOJIEI
MHTETPUPOBAHUS:
HETOCPEICTBEHHOE
MHTErpUPOBaHUE, METO]
MOACTaHOBKHU, METO/
MHTErpUPOBAHUSA IO
YacTsM.
HNuterpupoBanue
palMOHAIBHBIX
byHKIHA.
Hurterpuposanue
UpPpaLMOHATILHBIX
byHKINH.
Tpuronomerpuyeckue
MO/ICTAHOBKH.
OnpeneneHHbIN
UHTErpall.
I'eomeTpuyeckuii CMBICHT

OIIK-3.1
OIIK-3.4

Bompoc
41-50
(1 cemecTp)
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OTIpeIeIEHHOTO
uHTerpana. CBoicTsa
OTIpeIeIEHHOTO
uHrerpana. Popmyia
Hgerorona-Jleiioauma.
3aMeHa IEpEMEHHON B
OTIpeIeIEeHHOM
UHTETpase.
HNuTterpupoBanue mo
YacTsM.

Brruncnenue miomanu
KPUBOJMHEHHBIX (pUryp.
JlnmuHa myru KpuBOM.
OO0mbem Tena BpaleHus.
LleHTp TSHKECTH MIIOCKOM
¢uryper. MoMeHTHI
UHEPLIUU.
HecobGcTBenHbIe
uHTerpaisl 1 u 2 poxa.
[Tpubmmxennoe
BBIYUCIICHHE
oTpeieICHHBIX
MHTErpajioB: popmyia
Tpanenui, hopmysa

Cumriicona
OOBIKHOBEHHBIE Huddepenunanbuble OIIK-3.2 Bonpoc
nuddepeHnranTbHbIe YPaBHEHUs: OCHOBHBIE 1-7
ypaBHEHUs noHsAtusa. HavanbHele (2 cemecTp)

ycioBusl, 3agaun Kormm.
Huddepenunanbuole
ypaBHeHUA | mopsiaka: ¢
pa3AemsAIoMUMUCS
MePEMEHHBIMH,
OJITHOPOJIHBIE.
JInnelinbie
muddepeHnraIbHbIC
ypaBHEeHHUs 1 nopsaxa.
VYpaBuenus bepuymiu.
KommiekcHbie yucna.
Juddepennmranbapie
yYpaBHEHHUS 2 MOPsKa,
JIOTTYCKaIOII1e
MTOHIKEHUS TTOPSIKA.
Juddepennmanbapie
YpaBHEHHUSI 2 TIOPSAAKA.
3amaua Komu. JInHeiiHbIe
OJTHOPOJHbIE
muddepeHnraIbHbIC
YpaBHEHHUSI 2 TIOPSAAKA C
MOCTOSIHHBIMU

KO3 PHUIHEHTaAMH.
JInnelinble
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HEOJIHOPOJHbIE
muddepeHranbHbIe
ypaBHEHUSA 2 TIOPSIKA C
MTOCTOSIHHBIMH
Kod(pumeHTamu.

HMuddepennmnansHoe
HCUYHUCIICHUE QYHKITUN
HECKOJIbKUX MEPEMEHHBIX

[onsarue QpyHKIIUN
HECKOJIbKUX MEPEMEHHBIX.
Ob6nacTp onpenenenus,
rpaduk, MpocTenIme
ceoictia. [Ipenen n
HENPEPBHIBHOCTH (PYHKINH
HECKOJIbKUX MTePEMEHHBIX.
[Tomubii mudepennman
¢byHkun. YactHele
MIPOU3BOHBIC (PYHKITUH
HECKOJIbKUX MTePEMEHHBIX.
YacTHbIE TPOU3BOIHBIC U
Qg epeHIabl BBICIINX
MOPSAKOB. DKCTPEMYMBI
(GYHKIIUU IBYX
MEePEMEHHBIX.
Haumenbiuee u
HauOoJbIlIee 3HaYCHHE
(GYHKIIUU IBYX
MIEPEMEHHBIX B 3aMKHYTOH
obnactu

OIIK-3.2

Bompoc
8-12
(2 cemecTp)

HHTerpanbHOE HCUUCICHUE
(YHKLIUN HECKOJIBKHX
IIEPEMEHHBIX

JIBOWHOI UHTErpaL:
MTOHATHE, CBOMCTBA.
CBeneHue ABOWHOTO
MHTETpaia K IOBTOPHOMY.
3aMeHa IEPEMEHHBIX B
JIBOMHOM MHTErpae.
JIBOMIHOM MHTETpaN B
MOJIIPHBIX KOOPAWHATAX.
TpoliHOM uHTErpa:
MMOHATHE, CBOMCTBA.
Csenenue TpoitHOTo
UHTErpaia K IOBTOPHOMY.
3aMeHa IEPEMEHHBIX B
TPOMHOM HMHTETpAJe.
TpoliHOM uHTErpan B
HUIMHIPUYECKUX U
cheprueckux
KOOpJMHATaXx.
KpuBonunelinblit
uHTterpain 1 poxa (mo
JUTMHE JYTH): TIOHSTHE,
CBOMCTBa, OCHOBHEIC
METO/Ibl BEIYMCIICHUS.
KpuBonuHennblii
uHTerpai 2 poaa (o

OIIK-3.2

Bompoc
13-23
(2 cemecTp)
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KOOpPJIMHATAM): TIOHSATHE,
cBoicTBa. CBS3b MEXKIY
KPUBOJIMHEHHBIMU
uHTerpasiamu 1 u 2 pona.

Panp1. DimeMeHTERI
rapMOHHMYECKOTO aHaJIu3a

[ToHsiTHE YMCIOBOTO psiaa:

ONPEAEIICHUS, CBOWCTBA,
HEO0OXOMMOE YCIIOBHE
CXOJIMMOCTH PSIIOB.
JlocTaTouHble MpU3HAKU
CXOJIMMOCTH PSIAOB.
3HaKouYepEeYIOIHECs
psanbl. AGCONIOTHAS U
YCJIOBHASI CXOJUMOCTb.
CreneHHbIE PSAIBL.
NHTepBan cXxoauMocTi
CTENEHHOTro psija.
Teopema AGensi.
CBolicTBa CTENEHHBIX
psanoB. Paznoxenne
(GyHKLIUH B CTENICHHbIE
pansl. HekoTopblie
MPUMEHEHUS CTETICHHBIX
PAIOB K IPUOTMKEHHBIM
BBIYUCIICHHSIM.
TpuronomeTpudeckuit
PAIl M €r0 OCHOBHBIE
cBoiicTBa. Psg dypee.
Cxomumocts psana Oypee.
Psaapl @ypre 1151 4eTHBIX
U HEYETHBIX (PYHKLHUH.
Psim @ypoe ¢ nepuogom 2/

OIIK-3.2
OIIK-3.4

Bomnpoc
24-34
(2 cemecTtp)

N —

Hepeqem, BOIIPOCOB K 3K3aMCEHY IO THMCHUIIJINHE «BbIcHIasi MaTeEMaTHKA»

ITonsarue marpuusl. [Ipumepsl. Buasl Matpui. JlelicTBUs HaJ MaTpULIAMHU.

1 cemecTp

Onpenenuren BTOPOTO W TpeThero mnopsaka. [lpumepsl. Munopsl. AnreOpanyeckue
nonoiHeHus. Boeruncnenue onpegenurens. CBoCTBa onpeaenTeNei.
Cucrema Tpex JIMHEHHBIX YpaBHEHHH ¢ TpeMsl Hen3BecTHbIMU. DopMmyiibl Kpamepa. Meton

I'aycca.

[IpsMoyrosibHbIE KOOPIMHATHI TOYKH Ha MIIOCKOCTH. [IpocTelimme 3aqaun aHaTUTHYECKOM
réoMCeTprur Ha IJIOCKOCTHU: PACCTOAHUC MCKIAY ABYMS TOYKaMH, JACJICHUC OTPC3Ka B
NaHHOM OoTHouIeHUH. [lonsipHble KOOPAMHATHI TOUKH.
CkanspHble 1 BeKTOpHbIE BeninunHbl. [lonstue Bektopa. [lnnHa Bektopa. KomnHeapHsie u
KOMIUTaHApHBIE BEKTOPHI. PaBHBIE BeKTOPHI. [IpoTHBOMNONOKHBIE BeKTOPHI. [Iprmepsl.

Onepauym Haa BCKTOpaMU:. CJIOKCHHUC, BBIUYUTAHUC, YMHOKCHHC BCKTOpa Ha YHCIO.
[Tpumepsl. Hanpapinstone KOCUHYChl BEKTOPA.
[Ipoekuust BekTopa Ha ock. CBOMCTBA MPOEKIIMHU BEKTOPA Ha OCh.
ba3uc Ha mIocKoCTH U B IpocTpaHcTBe. Teopema o pa3iiokeHUH BeKTopa 1o 0asucy.

37




10.

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.
28.

29.
30.
31.

32.
33.
34.
35.

36.
37.

Koopaunatsl BekTopa. HaxoxaeHue KOOpAMHAT BEKTOpa MO KOOpAMHATAM €ro KOHIIOB.
Brruncnenue 1iuHbI BEKTOpA MO €ro koopauHaTam. [Ipumepsr.

CkansgpHoe npousBesieHue BEKTOpoB. CBOMCTBA CKaJspHOIO MpoU3BeAcHUs. BolipakeHue
CKaJSIPHOTO TPOU3BENICHUSI 4Yepe3 KOOpPAMHATHI BEKTOPOB. YTOJI MEXAYy BEKTOPaMHU.
VYcnoBue neprneHuKyJIIpHOCTH BEKTOPOB.

BektopHoe npoussenenue BeKTopoB. CMelIaHHOe MPOU3BECHHE BEKTOPOB.

VYpaBHenue muHuM. Ilpumepsl. OCHOBHBIE 3ajayd aHAJIUTHYECKOH TIE€OMETPUM Ha
MJIOCKOCTH.

YpaBHeHUE NPSAMOH € YIIOBBIM K03 PULimeHToM. YT0I MeX 1y IByMsI IPSMBIMHU. Y CIIOBUE
MapajuIeNbHOCTH U NEPIIEHANKYISIPHOCTH IPSIMBbIX.

OO1ee ypaBHEeHUE TIPSIMOI.

YpaBHeHUE TPAMOM, TMPOXONAIICH 4Yepe3 JaHHYI0 TOYKY C JIaHHBIM  YIJIOBBIM
kodhdurireHToM. YpaBHEHHE MIPSMOMA, TPOXOIAIICH Yepe3 IBe JaHHbIC TOUYKU. Y PaBHEHUE
NpAMOM  «B OTpE3Kax» Ha OCIX. YPpaBHEHHE TNPSAMOW, MNPOXOASANIEH dYepe3 TOUKY
NEPIEHIUKYJIAPHO JaHHOMY BEKTOpY. PaccTosiHue OT TOUKU A0 IPSIMOK.

[Tonstue o nopsiake aunu. [Ipumepsl. OKpyKHOCTB.

Dnnunc: onpeneneHue, ypaBHEHHE, OCHOBHBIE MapaMmeTpbl. I'mmepOora: ompeneneHue,
ypaBHEHHE, OCHOBHBIE MTaPaMETPHI.

JupexTtpucel 3mumnca u runep6onsl. IlapaGona: ompexnenenue, ypaBHEHHE, OCHOBHBIE
napaMmeTphl.

[lonarue 00 ypaBHEHHMHM MOBEPXHOCTU. YpaBHEHHs IUIOCKOCTH. Ciydau pacroyioKeHUs
MJIOCKOCTH OTHOCUTEIBLHO KOOPJUHATHBIX OCEil.

Yron Mexay IUIOCKOCTSMM. YCIOBUS NapajyIENbHOCTH M NEPHIEHAUKYJISIPHOCTU
IJIOCKOCTEN. PaccTosiHME OT TOUKH 10 TIIOCKOCTH.

Kanonnyeckue u napaMeTpuueckue YpaBHEHMsI NpPSAMON B IpocTpaHcTBe. [Ipumepsl.
[Ipsamass kak JWMHHUS TIEPECEUEHUs] JABYX IUIOCKOCTEH. YCIOBUS MNapaUIeNIbHOCTH |
MEePIEHIUKYISIPHOCTHU MPSAMBIX B POCTPAHCTBE. YTOJI MEXKY NPSIMBIMU B IIPOCTPAHCTBE.
Bennuunsl nocrossaabie U iepeMenHbie. [Ipumepsrt. [lonstre dyakumun. CriocoObl 3a1aHus
¢ynkuuu. Yernele u HeueTHble (QyHKIMH. MoHOTOHHBIE (QyHKIMH. CroxHast (QyHKIHS.
O6parnas ¢pynkus. [Ipumepsr.

[lonstne mnocnenoBarenbHocTH. Ilpenen mnocnenoBatenbHOCTH. (OCHOBHBIE ITpaBHIIA
BBIUHCJICHUS Tpeiesia MOoCIe10BaTeIbHOCTH.

[Ipenen pynkuuu. OnHocTopoHHUE npenensl. [Tpumepsr.

beckoneuno Ooinbme W OeCKOHEYHO Mayble (YHKIMHM, MX CBOWCTBA. DKBHBAJICHTHBIC
O0eckoHeYHO Manble GyHKIUHU. Tadiumiia dKBUBAJICHTHBIX 0€CKOHEYHO MAIbIX.

OcHoBHbIE TeOpeMbl 0 Iipenenax. [lpusHaku cyiiecTBoBaHUS Mpeaea.

3ameuaTenbHble npeaensl. CreacTBUs U3 3aMedaTeIbHbIX MPEEIIOB.

[Tonsitue HenmpepblBHOCTH  QyHKIMU. [lpumepbl. Apudmerndeckue OEUCTBUS C
HEMpPEepBIBHBIMU (QYHKIUSMU. HepephIBHOCTh HEKOTOPHIX JIEMEHTAPHBIX (DYHKIIUH.
Touku pa3psiBa rpaduka Gyakimu. Knaccudukanus Touex pa3poiBa.

AcuMnToThl rpaduka GYHKIUK: BEPTUKAIBHBIC, TOPU30HTANILHEIC, HAKIIOHHEIE.

[lonsatne mnpousBoAHON. ['€oMETpHUYECKUI W MEXAHWMYECKHM CMBICT MPOU3BOJIHOM.
VYpaBHeHHE KacaTeNbHOW M HOPMaH K TpaduKy (QyHKIIHH.

Hudbdepenmmpyemocts  GyHKnuu. CB3b  MEXAY TMOHATUSAMH HETPEPHIBHOCTH |
middepenmmpyemoct. Ilonsatue auddepenmmana ¢ynkuuu. ['eomeTprueckuii cMbICT
muddepennmana. [TpubnkeHHbIE BEIYUCICHUS ¢ TTOMOIIIBIO Aud depeHnnana.

[IpaBuna quddepeniuponanus. [Ipon3BoJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHI.
[TpousBoaHas cioxHo GyHkuu. [Ipon3BoaHas GyHKIIUM, 3aJaHHON MapaMeTPUICCKUMU
ypaBHeHUsIMU. [Ipon3BoIHAS TOKA3aTENBHO — CTETIEHHON (DYyHKIINU.

[TpousBoaubie u AuddepeHnansl BEICIIUX MOpsakoB. [Ipumepsi.

[IpaBuiio Jlonurans. Ilpumepsr.

OcHoBHbIe TeopeMbl nuddepennnansaoro ucuucienns (dGepma, Poms, Jlarpanxa).
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43.
44,
45.
46.
47.
48.

49.
50.
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10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

Kputepuit monoronHoctn ¢yHkiuu. Oxctpemymbl  (yHkiuu. HeoOxomumoe u
JOCTATOYHOE YCJIOBHS IKCTpEMYyMa.

Hanpasnenue Beimyksioctu rpaduka GyHkiuun. Toduku neperuda.

[TomHOE MCCaenOBaHME M TOCTPOCHUE TpaduKa QyHKIIUH.

[onsarue nepBoobpazHoit pyHkuuu. [Ipumeps.

Heonpenenennsbrit uarerpan. CBolcTBa HEOMPEISICHHOTO HHTETpayia. Tabauiia OCHOBHBIX
MHTETPAJIOB.

OCHOBHBIE METOJIbl HMHTETPUPOBAHUS: HEIMOCPEICTBEHHOE HWHTETPUPOBAHUE, METOJ
[IO/ICTAHOBKHU, METOJ] MHTEIPUPOBAHHUS 110 YACTSIM.

HHuTerpupoBanne parmoOHATBHBIX () YHKIIHA.

WnuTerpupoBanue uppanoHanbHbIX QYHKIUH. TpUTrOHOMETpUYECKHE MOICTAHOBKH.
OnpeneneHHblil HHTErpall. ['eomMeTpuyecKkuii CMbICT ONPEACICHHOTO UHTErpara.

CBolicTBa ONpeAeeHHOr0 HHTErpaa.

®opmyna Herorona-JleliOnumna. 3aMeHa TIEpEeMEHHON B ONpPENEICHHOM HHTETpase.
WNHTerpupoBanue 1o 4acTsm.

Breruncnenne miomanu KpuBoJduHEWHbIX (uryp. mmaa nyru kpuBoil. OO0bem Tena
BpalllCHUSI.

Hecob6ctBennbie naTEeTpansl 1 u 2 poja.

[TpubnmxeHHOe BBIYMCICHHE ONPEICICHHBIX MHTETrpajioB: GopMyna Tpamneuui, popmyna
CumrncoHa.

2 cemecTp

Juddepenunanpuble  ypaBHEHHs: OCHOBHBbIE MOHATHS. HauanbHble ycnoBus, 3ajauu
Kommn.

Huddepenunansuple  ypaBHeHHs 1| TMOpsaka: € pa3eisiolIMMUCS TePEMEHHBIMU,
OJIHOPOJHBIE.

Jlunetinbie muddepeHnmanbabie ypaBHeHus | mopsaka. Y paBHenus bepHysim.
Kommnekcupie uncna, ux wu3zoOpaxenue. JIeHCTBUS ¢ KOMIUIEKCHBIMH YHUCIIAMHU.
Tpuronomerpudeckas hopma KOMIUIEKCHOTO vrciia. @opmyna Ditnepa.
Juddepennnansabie ypaBHEHUS 2 MOPSIIKA, JOIMYCKAIOUTNE TIOHUKCHHSI TTOPSIIKA.
Huddepennmanpapie ypaBHeHUs: 2 mopsaka. 3amadya Komm. JluHelHble OIHOPOIHBIE
muddepeHMaIbHbple  ypaBHEHUS 2 TOpsAAKa C TOCTOSHHBIME K03 duumeHTamu.
Xapaktepuctuueckoe ypapHeHue. CTpyKTypa 001IIero penieHusl.

JluneitHple HeoqHOPOHBIE MU depeHINATbHbIE YPaBHEHHS 2 TIOPSAIKA C MOCTOSTHHBIMU
koa(durmentamu. MeTon HeonpeneneHHbIX KO3 PHUIIESHTOB.

OYHKIIMM MHOTHX TMepeMEeHHbIX. DYHKIUU ABYX TEPEMEHHBIX: IOHATHE, O00JIaCTh
omnpeneneHus, rpadux.

[onuseiit nuddepenunan GpyHKIUN ABYX EPEMEHHBIX.

YacTHble TPOU3BOAHBIE IIEPBOT0, BTOPOrO MOPSIIKOB.

DkcTpeMyM (PYHKIIMH IBYX TEPEMEHHBIX.

Haubonbiiee um HaumMmeHblllee 3HaueHUs (YHKIUU JABYX IIEPEMEHHBIX B 3aMKHYTOM
o0macTH.

JBoitHoit mHTEerpai. ['eomeTpuueckuii 1 GU3MUECKUI CMBICI JBOMHOTO MHTETpaa.
MeToabl BBIYMCIEHUS ABOMHOIO HHTErPAJIA.

3aMeHa TEepEeMEHHbIX B JBOMHOM UHTerpaie. JIBOWHOW HWHTErpaa B MOJSPHBIX
KOOpJAMHATAX.

HekoTopsie reomerpuyeckre U GuU3nYecKue NpuiaoKeHHs TBOHHOTO HHTErpaa.

TpOoKHOM UHTErpal U €ro BEIYUCICHUE. | €OMETPUYECKUN CMBICII.

3aMeHa MepEeMEHHBIX B TPOMHOM MHTETpAJIe.

Beruncnenue TpoifHOTO HTETpalla B IMIMHAPHYECKUX U c(PepUIecKX KOOpANHATAX.
HekoTopsie reomerpuueckre U Gu3nyYecKue NpuaoKeHUsl TPOMHOro HHTerpana.
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21. KpuBonuueitnele wuHTerpansl | poma (mo amuHe Jyru). MeToabsl  BBIYHCICHHS
KPUBOJIMHEHWHBIX UHTETpaioB 1 poxa.

22. HexkoTopble reoOMeTpUYecKre U (PU3NUECKUE MPUIOKEHHUS] KPUBOJMHEWHOr0 HMHTErpana 1
pona.

23. KpuBonuHeiiHble HHTErpajdsl 2 poxaa (IO KOOpAMHATam). MeToapl BBIYHCICHUS
KPUBOJIMHEWHBIX UHTETPAJIOB 2 poja.

24. TloHsATHE YMCIOBOTO psja: ONpEesIeHUs, CBOMCTBA, HEOOXOJUMOE YCIOBHUE CXOIUMOCTH
PAIOB.

25. JlocraTouyHble MPU3HAKU CXOJUMOCTH PSIIOB.

26. 3nHakouepenyrommecs psiabl. AOCOTIOTHAS M YCIOBHAS CXOIUMOCTb.

27. Crenennsle paasl. IHTEpBaI CXOIUMOCTH CTENEHHOTO psiaa. Teopema Aberns.

28. CBoWCTBa CTENEHHBIX PSJIOB.

29. Pa3znoxenue QyHKIUI B cTenieHHble paasl. Psaapl Teitnopa u MakiopeHa.

30. HekoTopble NpUMEHEHUS CTENIEHHBIX PSIIOB K MPUOIMKEHHBIM BBIYHCIIEHUSIM.

31. TpuroHomeTpuyeCKUH psJl U €0 OCHOBHBIE CBOWCTBA.

32.  Pag ®ypwe ansa yukuii ¢ nepuogom 21 Cxonumocts psaga Oypoe.

33.  Psnet @ypbe i YETHBIX U HEUETHBIX (DYHKIIHA.

34. Pag ®@ypwe ans pyHKIUMU ¢ mepruoaom 21.

Kpurtepun oneHkn KoMneTeHumi

[IpomexyTouHas arTecTanysi CTYIEHTOB IO AMCLHUIUIMHE «Bpicimias MaTemaTHKa
IIPOBOAMTCA B COOTBETCTBUHM C YCTaBOM yHHMBepcuTeTa, [lonokeHHeM O TeKylleM KOHTpOJe
yCIIEBAEMOCTM U NPOMEXKYTOUHOW  arTecTalluu CTyJEeHTOB 1o mporpammaMm BO.
[IpoMexyrouHas arrecranus IO JUCHUILUIMHE «BbIcmias MaremMaTHMKa» MPOBOIUTCS B
COOTBETCTBUHM C PabOYMM Y4eOHBIM ITaHOM B (opme 3k3ameHa. CTyAEHTHI JOIYCKAIOTCS K
9K3aMEHy II0 TUCLMIUIMHE B CIyyae BBIOJHEHHMsS UM y4eOHOro IUlaHa MO JUCLHUIUIMHE, T.€.
BBITIOJIHEHUSI BCEX 3aJaHUl M MEpPONPUATHHA, MPEeIyCMOTPEHHBIX pabodell Mporpammoi
JUCLUIUIAHBI.

OneHka 3HAaHMH CTyJEHTa Ha DK3aMEHE HOCHT KOMIUJIEKCHBIM XapakTep, sBISETCS
OaJUTbHOM U OTIPEICISETCS €ro;

- OTBETOM Ha dK3aMEHE;

- pe3yJIbTaTaMy aBTOMAaTU3MPOBAaHHOTO TECTUPOBAHUS 3HAHUS OCHOBHBIX
MTOHSATHUH.

- AKTHBHOM pabOTON HA MPAKTUYECKUX 3aHITHSIX.

OunenuBanue CTYACHTA HA IK3aMCHE IT0 JUCHUIIJINHE «BpIcias MaTeMaTHKA»

3uanus, ymenus, HA8bIKU CMYOEHMA HA IK3AMEHE OYEHUBAIOMCA OYEHKAMU: «OTIINIHOY
- 13-15, «xopomo» - 10-12, «yaoBI€TBOPUTENBHOY - 7-9, «HEYNOBIETBOPUTEILHON - ().

OrneHka Baner TpeboBanus K 3HAHUSAM

- CryzneHT cBOOOJHO CHpAaBISETCS C PEHICHHEM MPaKTHUYECKUX
3a/1a4, IPUYEM HE 3aTPYAHSIETCA C PEIIEHUEM IIPH BUAOU3MEHEHUN
3aJjaHu}, PaBUIBLHO OOOCHOBBIBAET MPUHATOE pEIIeHHE, TITyO0KO
U IIPOYHO YCBOWJI MPOTrpaMMHBI MaTepuaj, HCUEpIBbIBAIOIIE,
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO €ro H3Jjiaraer Ha
9K3aMEHE, YMEET TECHO YBSI3bIBATh TEOPHIO C MPAKTUKOM.

«OTIINYHO» 15
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14

- CryzneHT cBOOOJHO CHpAaBISETCS C PEHICHHEM MPaKTHUYECKUX
3a/1a4, PUYEM HE 3aTPYAHSIETCS C PEIICHUEM MTPU BUIOM3MEHEHUHN
3aJJaHu}, MPaBUILHO OOOCHOBBIBAET MPHUHATOE pEIlEHUE, TBEPIO
3HaeT MaTepuall, TPaMOTHO M MO CYIIECTBY H3Jlaraer €ro, He
JIOTTYCKasl CyIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMPOCHI.

13

- CryneHT cnpaBisieTcss C pEUIEHHMEM MPAaKTUYECKUX 3ajad,
IIPUYEM HE 3aTpyNHACTCA C pEUICHWEM IpH BHUIOU3MEHECHUU
3aJJaHMii, IPH ATOM MPH 0OOCHOBAHUU MPHUHATOTO PEIICHUS MOTYT
BCTPEUaTbCSl  HE3HAUMUTEIbHBIE HETOYHOCTH, TBEPAO  3HAET
MaTepuai, TpaMOTHO M IO CYLIECTBY H3JIaraeT €ro, He J0IyCKas
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOCHI.

«XOopouro»

12

- CTyieHT crpaBIIsIeTCsl C PEIIEHUEM MPAKTUYECKUX 3a/1a4, OJIHAKO
BUJIOM3MEHEHHE 3aJaHUI MOTYT BbI3BaTh HEKOTOPOE 3aTPyIHEHUE,
MPaBUJILHO OOOCHOBBIBAET TMPHHITOE pEIIeHUE, TBEPIO 3HAET
MaTepuai, TpaMOTHO M MO CYIIECTBY H3JIaraeT €ro, He JIOMycKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOCHI.

11

- CTyneHT crpaBisieTcs C pelieHHeM MPaKTUYECKUX 3a7a4, OJJHAKO
BUJIOU3MEHEHHE 3a/IaHU MOTYT BbI3BaTh HEKOTOPOE 3aTPyIHEHHUE,
OpyU STOM TMpU OOOCHOBAaHUU TIPUHATOTO PEHICHUS MOTYT
BCTPEYAThCS  HE3HAUUTENbHbIE HETOYHOCTH, TBEPAO 3HAET
MaTepuai, TpaMOTHO M IO CYIIECTBY H3JIaraeT €ro, He JOMycKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOCHI.

10

- CTyneHT crpaBisieTcs C pelleHHeM MPaKTUYECKUX 3a1a4, OJJHAKO
BUJIOU3MEHEHHE 3a/IaHU MOTYT BbI3BaTh HEKOTOPOE 3aTPyIHEHHE,
OpyU STOM TMpU OOOCHOBAHUU TPUHATOTO PEHICHUS MOTYT
BCTpPEYAThCSl HE3HAUUTENIbHbIE HETOYHOCTH, B OCHOBHOM 3HAeT
MaTepuan, IpPU OTOM MOTYT BCTpPEYaTbCAd HE3HAUUTENIbHbIE
HETOYHOCTH B OTBETE HA BOIPOCHI.

«yZIOBIIETBOPHU
TEJTHHO»

- CTyAeHT C TpyIOM CIpaBIAETCS C PEIIEHUEM NPaKTUYECKUX
3a/a4, TEOPETUYECKUM MaTepuana IMpU 3TOM MOXKET I'PaMOTHO
U3JI0KUTh, HE JIOMYCKasl CyIIECTBEHHBIX HETOUHOCTEW B OTBETE HA
BOIPOCHI.

- CryneHT c¢ OONBUIMM TPYAOM CIpPABISIETCS C pPELICHUEM
MPaKTUYECKUX 3aJ]a4, TEOPETUUECKUN MaTepual MpU 3TOM MOXKET
rPaMOTHO U3JIOKUTh, HE JOIMYCKasi CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOMPOCHI.

- CryneHT c OOJBUIMM TPYAOM CIPABISIETCS C pPELICHUEM
MpaKTUYECKUX 3a7ad, TEOPETUUYECKUH Marepuan IMpu STOM
U3JIaraeTcs C CYNIECTBEHHBIMU HETOYHOCTSIMHU.

«HEYIOBJIETBOPU
TEJIBLHOY

- CTyzeHT He 3HAeT, KaK peniath NpakTHYeCKue 3a/1a4i, HECMOTPS
Ha HEKOTOPOE 3HaHUE TEOPETUUYECKOT0 MaTepHraa.

OCHOBHaH OLICHKA, I/I,Z[yH_IaSI B BCAOMOCTbD, CTYIleHTy BBICTABJISICTCA B COOTBETCTBHUU C
OabHO-peHTHHTOBOM cucTeMol. OCHOBOM MJisi OMpeNeseHUsT OICHKU CIYKUT YpPOBCHb
YCBOGHHUS CTyJIEHTAMH MaTepualia, IpeIyCMOTPEHHOTO JJaHHOM paboyeil mporpaMMoi.

OneHuBaHuEe CTyJAEHTAa MO OadbHO-PEHTHHTOBOM CHCTEME IUCIUIUIMHBI «BbIcmmas

MaTEMaTUuKa»:

AXTHBHAs pab0OTa Ha MPAKTUYECKUX 3aHATHUSIX OICHUBACTCS JCHCTBUTEIBHBIM YHCIIOM
B uHTepBate ot 0 10 6 mo dhopmyre:

Ip.akmuen 6

Oy.akmusnocmuy = ——— - 6,

IIp.obwee
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rne  Oy. akmusHocmu - OLIEHKA 32 aKTUBHYIO padoTy;
Ilp.axmuen — KOIMYECTBO NMPAKTUYECKUX 3aHATHH 1O MPEIMETy, Ha KOTOPBIX CTYAEHT
aKTUBHO paboTar;
I1p.o0mmee — ob1iee KOJMYECTBO MPAKTUIECKUX 3aHATUH 110 N3y4aeMOMY ITPEIMETY.
MaxkcumanbHasi OLEHKa, KOTOPYIO MOXKET IOJIyYUTh CTYACHT 332 aKTUBHYIO pa0bOTy Ha
NPAaKTHYECKHUX 3aHATHIX, paBHa 6.

Pe3ynbraThl TECTUPOBAHMS OIIEHUBAIOTCS ICHCTBUTEIBHBIM YHCIOM B HHTEpBaie ot 0
1o 4 o ¢popmyre:

Yucno npasulbHblX omeenos 4
: b

Oy.mecmup =
Bcezco 60npocos 6 mecme
rne  Oy.mecmup.- OLEHKA 32 TECTHPOBAHHUE.
MaxkcumanvHas oNieHKa, KOTOPYIO CTYICHT MOXKET TOJTYYUTh 32 TECTUPOBAHKUE, paBHA 4.
Oyenka 3a dK3aMeH CTaBUTCA 10 15 GanpHOM mKane (cM. TaOIHIly BHIIIE).
OOmast oyenxa 3HAHWIA TIO KypCy CTPOUTCSI IIyTeM CYMMHUPOBAHHs YKa3aHHBIX BHIIIE
OLICHOK:

Oyenka = Oyenka akmusrHocmu + Oy.mecmup + Oy.9K3ameH

BBuny sToro ofimas oneHka npeacTaBisier codoi aelicTBuTenbHoe yncio ot 0 go 25.
Otnuano - 25- 21 6amnoB, xopomo - 20-16 6amioB, yaoBIeTBOpUTEILHO - 15-11 Gamios, He
YIIOBJIETBOPUTENbHO - MeHbIne 11 Gamnos. (i mepeBonma ouenku B 100 GanpHyr0 IIKamy
JOCTaTOYHO €€ YMHOXHTb Ha 4).

3.2. OueHo4HbIe CpeacTBA IS NPOBEICHNS TEKYIero KOHTPOJIsA 3HAHMI 10 JUCIUIIHHE

Kapma OYCHOUYHBUBIX cpeacme meKyujeco KOHmpoJas 3HAaHUil no aLICl{lln./lLIHe

No Paznen mucuurmmHb KonTponupyemsbie Kontponupyemsbie | JIpyrue oneHOYHbIE
I1/11 JNUITAKTUYECKUEC € ANHUIBI HUHIAUKATOPBI Cpe,Z[CTBa’M<
KOMIIECTCHITUHU BHI KOJI-BO
1 Jluneiinas u Marpurisl. [elicTBus Hax OIIK-3.1 TecToBbIit 1
BeKTOpHas anrebpa | Marpunamu. Onpeaenurenn KOHTPOJb

BTOPOT'O U TPETHETO

nopsiakoB. CHUCTEMBI KonTposnbh 1

JIMHEUHBIX YPAaBHEHUMN. ast pabota

Meron Kpamepa. [lonsitue

oOpartHoii MaTpullsl. Pemenue Omnpoc

CHCTEM JINHEWHBIX YPABHEHHI
C IIOMOUIBbIO 0OpaTHOMN
Martpuibl. Meron ["aycca.
Bexkropsl. JIuHelinbie
orepaiy HaJl BEKTOPaMHU.
Koopaunats! Bekropa. JnuHa
BekTopa. [Ipoekuns BekTopa
Ha OCh, €€ CBOMCTBA.
Paznoxxenue BexkTopa 1o
6a3ucy. JeiictBue ¢
BEKTOpPaMHU B KOOPJIMHATHOMN
dopme. Cxansipoe
IIPOU3BE/IEHNE BEKTOPOB, €TO
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CBOMCTBA U BBIYUCIICHHE.
BekropHoe npousseneHue
BEKTOPOB, €r0 CBOMCTBA U
BbIUKClieHne. CMenIaHHoe
MIPOU3BEICHNE BEKTOPOB.
I'eomerpuueckue u
bu3HIeCcKue TPUIIOKEHUS
BEKTOPHOI'O U CMEUIAHHOTO
MIPOU3BEICHUI.

AHanutnyeckas
TeOMETpHUs Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE

Mertona KoOpauHAT.
[TonsipHas cucrema
koopauHar. [Ipocreimue
3aJa4y aHAITUTHYECKOU
F€OMETPUU HA IIIOCKOCTH.
[Tonsitue 06 ypaBHEHUHU
yan. Crioco0b! 3a1aHus
nuaud. [lpsimas Ha
IIJIOCKOCTH. Y paBHEHUS
npsimoii. PaccrosiHue ot
TOYKH 10 NpsMOH. JInHUK
BTOPOTO MOPSAIKA.
OKpy’>KHOCTb. DJUIHIIC.
['unepOomna. [Tapabona.
[InockocTs. YpaBHeHUs
MJIOCKOCTH. YTOJ MEXKIY
mIockoctsmMu. Paccrosinue
OT TOYKH JI0 TNIOCKOCTH.
IIpsiMas B mpocTpaHCTBeE.
Kanonnueckue u
napameTpuiecKue
ypaBHEHUS NPSAMON B
IIPOCTPAHCTBE.

OIIK-3.1

TecToBbIl
KOHTPOJIb

KonTponbh
ast pabora

Ormpoc

BBenenue B
MaTeMaTHUYECKUN
aHanu3

[Tonsitne GyHKIIM.
CriocoObI 3a1aHUS
byakuun. Buasl GyHKImii.
[TonsTue
MOCIIe0BATEIHHOCTH.
[Ipenen
MOCIIe0BATEIHLHOCTH.
OcHoBHbIE TIpaBUIIA
BBIUMCJICHUSI TTpesiena
MOCIIE0BATEIHHOCTH.
[Ipenen hyHkmmM.
OaHOCTOpPOHHME MTPENEIIB.
beckoneuno 6onbiive u
OCCKOHEUHO MaJbie
GbyHKIMN. DKBUBaJICHTHBIE
OCCKOHEYHO MaJbie
dbyakuun. OCHOBHBIC
TEOPEMBI O Tpeeax.
[Ipr3HaKku cyliecTBOBaHUSA
npezena. 3aMedareNbHbIe

OIIK-3.1

TecToBbI
KOHTPOJIb

KonTtponsn
ast pabora

Onpoc

43




npenensl. [lonstue
HENPEPHIBHOCTH (DYHKITHH.
Knaccudukanms Touek
pa3pbiBa. ACUMIITOTHI

rpaduka QyHKIIUN

HMuddepennmnansHoe
UCUHCIICHHE
byHKUIMU OHOM
MepEMEHHOMN

IlonsiTHE TPOU3BOJHOM.
['eomeTpuueckuii u
MEXAHUYECKHI CMBICI
MPOU3BOTHOM.
JuddepenunpyemMoctsb
¢dbynkuun. [Tonstue
muddepennmana GyHKIHH.
['eomeTpuyeckuii CMbICIT
muddepeHnmana.
[TpubmmxeHHbIC
BBIYUCIICHUS C TOMOIIBIO
muddepennmana.

IIpaBuna
muddepeHnrpoBanHmsl.
[Ipou3BogHBIE OCHOBHBIX
AJIEMEHTAPHBIX () YHKIIHH.
[IpousBoaHas CI0KHON
¢dbynkuun. [IponsBoaHbie 1
Qg QepeHIratbl BBICIIAX
nopsiakoB. [TpaBuiio
Jlonurans. OCHOBHBIE
TEOPEMBI

Qg depeHInaIbHOro
MCYHCITICHUS.

Kpurepuii MOHOTOHHOCTH
GbyHKIHH. DKCTPEMYMBI
¢ynkuuu. Heobxoaumoe u
JI0OCTaTOYHOE YCIIOBUS
sKkcTpeMyma. Hampasienue
BBITTYKJIOCTH Trpaduka
¢byakuun. Touku neperuoda.
ITonnoe nccnenoBanue u
MOCTpOeHUE rpaduka

GyHKIMN.

OIIK-3.1
OIIK-3.4

TecToBbIl
KOHTPOJIb

KonTposnbh
ast pabora

Ormpoc

NHuterpansHoe
HCUYUCIICHUE
GbyHKIIIN OJIHOH
MepEeMEHHON

[TonsTHe MepBOOOpa3HOI
byHKIIHIH.
Heonpenenennsiit
unrerpai. CpoiicTBa
HEONPEIEIEHHOTO
uHTerpana. Tabmua
OCHOBHBIX UHTEIPAJIOB.
OCHOBHEBIE METOJIEI
WHTETPUPOBAHUS:
HEMOCPEICTBEHHOE
WHTETPUPOBAHUE, METO/
MO/ICTAaHOBKHU, METO/]
WHTETPUPOBAHUS T10

OIIK-3.1
OIIK-3.4

TecToBbIl
KOHTPOJIb

KonTposnbh
ast pabora

Ormpoc

44




4acTsAM.

WNHuTterpupoBanue
parMoOHATBHBIX ()YHKIIHMA.
Hurterpuposanue

UPPALMOHATBHBIX QYHKIUH.

Tpuronomerpuueckue
HOJICTAHOBKH.
OnpeneneHHbIi HHTErpadl.
I'eomeTpuyeckuii CMbICHT
OIpEEIEHHOr0 UHTErpaa.
CBolicTBa ONpPEICIICHHOTO
uHrerpana. Popmyia
Hgerorona-JleiiOauma.
3aMeHa IEpEMEHHON B
OIpEIeIIEHHOM UHTETrpaJe.
Huterpuposanue no
YacTsAM.

Brruncnenue nioniaau
KPUBOJMHEHHBIX (pUryp.
JlnmuHa myru KpUBOM.
OO0mbeM Tena BpaleHus.
LleHTp TSHKECTH MIIOCKOM
¢urypel. MoMeHTHI
UHEPIHH.

HecoOcTBeHHBIE HHTETPATBI
1 u 2 pona.
[Tpubnuxennoe
BBIUUCIICHHE
OIIpeEIEHHBIX
WHTETpasioB: (hopmyia
Tparnenuii, Gopmyna
Cumriicona

OOBIKHOBEHHBIE
Qg QepeHranbHbIe
YpaBHCHHS

HNuddepennmanbapie
YpaBHEHUS: OCHOBHBIE
noHsAtusA. HauanbHele
ycioBusl, 3agaun Kormm.
Huddepenunanbuble
ypaBHeHUd | mopsiaka: ¢
pa3IeNSOMUMHCS
MepEeMEHHBIMU,
OJTHOPOJIHBIE.
JInnelinbie
muddepeHranbHbIe
ypaBHeHuUA | mopsiaka.
VYpaBHeHus bepuysm.
KommiekcHele uncina.
Huddepenunanbuble
ypaBHEHUS 2 TIOpsIKa,
JIOTTYCKAIOILIUE TTOHUKEHUS
MOpsIKA.
Huddepenunanbuble
ypaBHEHUS 2 TTOPsSIKA.

OIIK-3.2

TecToBbI
KOHTPOJIb

KonTposnbh
ast pabora

Ormpoc
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3amaua Komwu. JIuHeiiHbIe
OJTHOPOJHbIE
muddepeHnraIbHbIC
YpaBHEHHUSI 2 TIOPSAKA C
MOCTOSIHHBIMU

KO3 PHUIHEHTaAMH.
JIuHeitHbIe HEOJHOPOIHBIE
muddepeHranbHbIe
ypaBHEHUSA 2 TIOPSIKA C
MTOCTOSTHHBIMH
Kod(purmeHTamu.

HMuddepennmnansHoe
MCUHCIICHUE

b yHKITIT
HECKOJIBKUX
MEPEMEHHBIX

[onsarue GpyHKIUN
HECKOJIbKUX MEPEMEHHBIX.
Ob6nacTp onpenenenus,
rpaduk, MpocTeIme
ceorictia. [Ipenen n
HENPEPBHIBHOCTH (PYHKIINH
HECKOJIbKUX MTePEMEHHBIX.
[Tomubiit udepennman
¢byHkun. YactHele
MIPOU3BOHBIC (PYHKITUN
HECKOJIbKUX MePEMEHHBIX.
YacTHbIEe TPOU3BOIHBIC U
Qg epeHIabl BBICIINX
MOPSAKOB. DKCTPEMYMBI
(GYHKIINH IBYX MTEPEMEHHBIX.
Haumensbiiee u Hanbosnbiee
3Ha4YeHHEe (PYHKLUHU JIBYX
MEPEMEHHBIX B 3aMKHYTOH
obnactu

OIIK-3.2

TecToBbIl
KOHTPOJIb

KonTponbh
ast pabora

Ormpoc

HuTerpanbHoe
MCUYUCIICHUE

b yHKIIIT
HECKOJbKIX
MEePEeMEHHBIX

JIBOWHOM MHTErpaI:
MOHSATHE, CBOMCTRBA.
CsBenenue IBOMHOIO
WHTErpajia K IOBTOPHOMY.
3aMeHa epEeMEHHbBIX B
JIBOMHOM MHTErpae.
JIBOIiHOM MHTErpai B
MOJISIPHBIX KOOpAMHATAX.
TpoitHo# uHTErpa:
MOHSATHE, CBOMCTRBA.
CBeneHre TpOMHOTO
MHTErpajia K IOBTOPHOMY.
3aMeHa epEeMEHHbBIX B
TPOMHOM HMHTErpale.
TpoitHo# uHTErpan B
UUTUHIPUYECKUX U
chepruyecKkux KOOpJAUHATAX.
KpuBonunelinblii narerpan 1
pona (1o JJIMHE TyTH):
MOHSATHE, CBOMCTBA,
OCHOBHBIE METO/bI
BBIYKCIICHUS.

OIIK-3.2

TecToBbI
KOHTPOJIb

KonTtponsn
ast pabora

Onpoc
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KpuBonunelnsblii HHTErpa 2
pona (o KoopauHaTaM):
MoHATHE, cBOMCTBA. CBA3b
MEXAY KPUBOJIUHEHHBIMU
uHTerpasamu 1 u 2 pona.

Psanpr. OnemenTsl| [loHsiTHE YKCIOBOTO psiga: OIIK-3.2 TecToBbIit 1
rapMOHUYECKOTO OonpeaeseHus, CBOMCTRA, OIIK-3.4 KOHTPOJIb
aHaIM3a HEO00XOIMMOE yCIIOBHE
CXOJMMOCTH PSIIOB. KonTposnbh 1
JlocTarouHble IpU3HAKU ast pabota
CXOJMMOCTH PSIIOB.
3HaKOYepEYIOIIUECS PSIIbL. Ormpoc

AOCoIOTHAS U YCIIOBHAS
cxonuMocThb. CTeneHHbIe
pansl. UHTEpBan
CXOJIUMOCTHU CTEMEHHOTO
psana. Teopema Abens.
CBoiicTBa CTENEHHBIX PSAOB.
Paznoxenune GpyHkumii B
CTEINIEHHBIE PSIIbI.
HexoTopble nmpuMeHeHUst
CTCTICHHBIX PSATOB K
MPUOJIKEHHBIM
BBIUMCIICHHSIM.
Tpuronomerpudeckuii psig u
€TI0 OCHOBHBIE CBOMCTBA. Psin
®ypbe. CXoauMocTh psiia
®ypse. Panst @ypbe 11
YETHBIX U HEYETHBIX
¢ynkuunii. Psn @ypee ¢
nepuosiom 2/

TecToBblIe 3a1aHus JAJI51 IPOMEKYTOUHON ATTECTANUM U TEKYLIEro KOHTPOJISl 3HAHUI
CTYAE€HTOB

1 cemecTp (3K3aMeH)

-1 2 1 0
1. Ecniu 3apanbl Matpuibl A :( 0 J U B= (2 J , Torna matpuna A+2B paBHa

1)(1 2} 2)(0 2J 3)1 2J 4)(1 2J 5)(—1 oj.
4 -1 2 -1 2 -1 4 0 0 -1
1 -2 4
2. 3nauenue onpenenurens 2 1 5| pasHO:
3 4 =2
o 2)20 3) -20 4) 40 5) - 40.

3. Ecnu 3amanbl BEKTOPHI 2(—3;2;6) ; 5(0;—3;—1) u 2(2;2;—2) , TO anredpandeckas cymma

KOOPJAMHAT BEKTOPa d=a-b+c paBHa
D7 2)8 3)9 4) 10 5) 11.
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4. B tpeyronbauke ABC ctopoHa AB pa3zgeneHa Toukoil M B oTHomieHuu 1:4, cuurtas oT
touku A . Torna paznoxenue Bekropa CM mo Bektopam a = CA u b = CB umeeT BUj

1>ia+15 2) da+b 3)%—15 4)15+f5 5) —a+4b.
5 5 5 5 5 5

5. JlnmuHa BekTOpa a = —i +4j + 2k paBHa

1) /5 2) /19 3) /21 45 5)9.
6. Koopnunatel BeKTOpa AB , rne A(l; -2 3), B(O; -1 2), HMEIOT BH]
1) (,-1;1) 2) (~-1;1) 3) (-1; ;1) 4) (-1 1;-1) 5)
(1; -3;5).

7. KoMIImaHapHbl JIM BEKTOPBI a(2;3;1), E(— L; 0;—1), 5(2;2;2)?
(OTBeTUTH B OIaHKE «1a» WU «HET)

A

q=2(p.q)=

1) 43 2) 5/3-1

. Torma mpousseneHue (E + 25)(3; - 5) paBHO

8. 3BecTHO, UTO ‘;‘ =1, %
3) 5/3-5 4) 5/3+5 5) 4/3+4.
9. JlaHbl BekTOpbl a = —2i+ j—8k, b=—-4i—2j—3k, ¢ =3i—4j+12k. Tpoexuust BekTOpa
a—2b Ha och BEKTOpa ¢ paBHA
)2 2)-3 3) 123 4)2 5) 3.

10. Ecim ‘67‘ =3, b ‘ =2, 0= (c_l; b ) =30°, To mIomaxs MapaIIENOrpaMMa, MOCTPOCHHOTO

Ha BekTopax d u b pasHa:

)2 2) 1 3)3 4) /6 5) 6.
11. O6bem napajuiesenunesa, IIOCTPOEHHOI'O Ha BEKTOpax
a(-1;4;5), b(2;0;—1), ¢(5;3; 1), pasen:
15 2) 15 3)12 4) 10 5)18.

12. Cepenuna orpeska AB, rae A(1;2) u B(1;-4), umeeT KOOpAUHATHI:
D©:2)  2)C-L1)  3)(-2;0) 4 (L-1)  5) (%-2)

13. 3amanbl koopauHathel Touek A(-1;0) u B(1;4). YrioBoi kodhduimeHT npsiMoit, mpoxoasiiei
4yepes 9TU TOYKU PABEH:

1)2 2) 1 3) .

3 3
il 4) = 5) =
2 )2 )4

14. lna rouex A(-5;0); B(7;9) u C(5;1) onpenenuts paccrosinue ot Touku C 1o npsimoit AB.
1) 2 2) 44 3) 3,6 4) 2,8 5)5.2.

15. Kakue otpesku orcekaer Ha ocsax koopaunar Ox u Oy npsimast 2x+3y —12 =0:
1)2u3 2)3u2 3)4u6 4) 6 ud 5) 24 u 36.
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16. KpuBas, n3o0paxeHHast Ha PUCYHKE, ONIPEIeNAETCs] YpPaBHEHUEM

2 2 2 2
DI -£ -1 )+ L o1
3 2 3 2
2 2 2 2
3)x_+y_:1 4)x__y_:0 N
9 4 9 4 X
2 2
5)x—+y—=1
4 9

17. Paccrositnue Mexay (pokycamu KpuBOH,
M300paXCHHON Ha PUCYHKE, PABHO:

1) 2413 2) 24/5
3)2 4)10
5)26

18. KpuBas, 3a1aHHas ypaBHEHUEM x> +4 y2 —4x +8y +4 =0, uzobpaxena Ha pucyHke:

1) 2) Va

3)
3
¥V i
5)
19. X Bepiuna napa6ossl (x + 3)2 = 4(y — 2)
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HMECT KOOPAUHATHI:

1) @3;-2) 2)(-3;2) 3)(-3:-2) H(G52) 5) (2;3).

20. O6nacte onpenenenus GyHkuun y = V2 — X — x2 paBHa:

DE3D) 2¢2-) 3 [-12] 4) (-1;2] 5) HeT TPABHIBHOTO OTBETA
. x> +8
21. 3nauenue npejena lim paBHO
x—>-2 x2 — 4
1)-3 2) -1 3)0 4) o0 5)-2.
2
. 2x"+3x-25
22. 3navenue npenena lim 3 paBHO
X—>00 x“ =5
1 2)2 3)3 4) 4 5) 5.
. 1-cos2x
23. 3navenue npeaena lim ————— paBHO
x—0 x2
1)0,5 2)2 3)0 4)00 5) 1.
1+x°
24. BeprukaipHO#i acuMnToTo rpadpuka QyHKIuu y = | SABJACTCS IpsiMast
+ X
Hy=1 Hyx=-1 3)x=1 4) y=-1 5) y=x+1.
25. YcTaHOBUTE COOTBETCTBUE MEXKIY CTOJIOIIAMHU:
1
) y=x*+3x2 = 2x+1 a) )y = +9x2
xIn2
2
2) y =log, x + 3x° 6) V' = 2xtgx +
COS X
. 5
3) y =33/x —sinx B) ) =——+3
V1-x2
_ 2 " 3
4) y = x“tgx Ny =4x"+6x-2
. , 2
5) y = Sarcsinx + 3x n) y'=3=—Cosx.
Ix
. 2x+4
26. 3nauenue pousBoaHoN GyHkmuu ¥ = Insin " B Touke X = 0 paBHO
X+
1) 4ctg4 2) 2tg4 3) — 2ctg4 4) —2tg4 5) 2ctg?.
2
27. Yucno Touek 3KkcTpeMyMa GpyHKIMU ) = x2e—x paBHO
1 2)2 3)4 4) 3 5) 5.
25
28. Ecit m 1 M — HauMeHblIee U Hanboubliee 3HaYeHNsT GyHKIMU ) = X + 2 Ha OTpe3Ke
X+

[—2;6], To 3Hauenne m+2M paBHO
1)7 2)27 3) 22,5 4) 26,5 5)32.
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29. Yron HakinoHa K ocu Ox KacaTenbHOW K rpaguky QyHKIuM )y = X —sz B Touke (4; 0)

paBeH
1) 45 2) 30 3) 60 4) 120 5) 135",

30. Cpenu dbyHKIMHA, 3aJaHHBIX HAa PUCYHKaX TpadUuecKH, YKOKHUTE T€, JIJI1 KOTOPHIX Ha BCEM
OTpe3Ke [a;b] BeIONHsIOTCs TpU yenosus: Y > 0, ' >0, " < 0.

a) 0) B) r)
AY y
y y A
A A ” b
i / b \ i 5
\ : X 1 : | :
| L | | X '
a b " ! : »
a b
1) TosibKO © 2) Tonpbko a  3) TOJBKO O U B 4) TONBKO T 5) TOJIBKO a U B.
31. TlpubmmkeHHoe 3HaUeHHE QYHKIUH ) = x> B Touke x = 2,999 pasno
1) 26,973 2) 26,963 3) 26,983 4) 26,953 5) 26,943.
3
32. MarepuanbHasg TOYKA JBMIKETCS INPAMOIMHEMHO II0 3aKOHY S (l‘) =3 —Etz +2t—1.
Torga yckopeHnue 3Toi Touku OyaeT paBHO 9 M/c® B MOMEHT BpEMEHU
1)2c 2)3c¢ 3)4c 4)5¢ 5)10c.
33. YpaBHeHue KacareiabHOU K rpaduky QyHKIUM ) = 2% +2x% =3x+ 6 BTouKe xog =-1
uMeeT BUJI
) y=8—x 2) y=8+x 3) y=x-8 4) y=8x+1
5) y=8x—1.
3
34. 3naueHue UHTErpaia J(xz + 4x)d'x paBHO
0
1) 24 2)25 3) 18 4)9 5) 27.
+00
. dx
35. HecoGcTBeHHBIN HHTETrpall I 3 Paset:
. xIn” x
1 3
1)0,5 2)5 3) + 4)1 5)e.
36. Inomans GuUrypsl, orpaHMIEeHHON JuHUEH V = 4Xx — x2 u ockto Ox, paBHa
1) 1 2) 32 3)4 4)1 5)0,5
3 3 3 o

. T
37. Jlnuua nyru KpuBoi X = 2sint, y =2cost, t € |:0; E:| paBHa
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)z 2) %7[ 3) 72 4zl 5 2x.

38. OO6wvem Tema, oOpazoBaHHOrO BpamieHueM BOKpyr ocu Oy durypsl, OrpaHHYeHHOU
rpapuxkaMu QyHKIUNA ) = x2 , X = yz, paBeH
Vs V4 V2 RY/2 4
1) — 2) — 3) — 4) — 5) —.
15 10 5 10 15

39. CkopoCTh NPSMOJIMHEWHOrO IBHKEHHS Teja BhIpaxkaercs dopmynoi v =15—12¢ + 6¢ 2
(m/c), Torna myTh, MPONUJCHHBIN TEJIOM 3a 3 CEKYHAbI OT Hayaja JABUKEHUS, OyJIeT paBeH
)12wm 2)15™m 3)50 m 4) 100 m 5) 200 m.

40. Kakyro paboTy HY»KHO COBEPIIHTH, YTOOBI PacTIHYTh NpYykuHY Ha 10 cM, ecnu cuia B 20 H
pacTArMBaeT NPYKUHY Ha 5 CM.

1) 1 Jix 2) 2 Tl 3) 3 Ik 4) 4 ik 5) 5 ITx.

2 cemecTp (IK3aMeEH)

1. Pemenuem nuddepennuansuoro ypastenus ) -y’ + x = 0 spnsercs
2
nx*+y?=2C 2 y*=x*+C 3)y2+2ln‘x‘:C 4)y:_%+c

5 x+y=C.

2. O6ee pemenue auddepeHnnansHOro ypapaenus ' + yrgx = sin 2x umeer Bua
l)y:—200s2x+Ccosx 2)y=—20052x+Csinx

3) y=3cosx+ Csinx 4) y =2tgx + Ccosx 5) y:—2tg2x+Cctgx.

3. O6miee pentenne aupdeperuuanbuoro ypasuenus ' —2y' +10y = 0 umeer pun
1) y =e*(Cy cosx+C, sinx) 2) y =e (C) cos2x + C, sin 2x)

3) y = e*(Cy cos 2x + C, sin 2x) 4) y = e *(Cy cos3x + C, sin 3x)

5) y = ¢ (C; cos3x + C, sin 3x).

4. O6nactp onpenenenns pyukuun z = logy (xz —-10y —2x— 19) 3a1aeTcs
D (x;y)eR 2) (y=1)* >10(x +2 3) (x=1)* #10(y +2)
4 (=1 <10(x+2) 5) (x—1)* >10(y +2).

2

5. OGuactb onpeneneHus QyHKIUU Z = \/ x° + y2 —16 3anana na pucynke
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1) 2)

4 _,%j%//////////////

5)
.
6. / UccnenoBath  GyHKIUIO
HETIPEPBIBHOCTD:

1) dyHKUMS HENMpepbIBHA IPU JTIOOBIX (x y)

2) ¢hyHKIMS HEenpepbIBHA MTPH JTFOOBIX (x y) x+y=1
3) dyHKIMS HENpEepBIBHA MPH JTHOOBIX (x y)

4) GpyHKIIMS HETPEephIBHA MPH JTFOOBIX (x y) € R, kpome Touek ocu Ox
5) byHKIMS HEMPEPBIBHA MIPH JIFOOBIX (x y)

0z

€ R, xpome Touek ocu Oy.

€ R, xpome Touek (x y) x+y=1

5x
l-x—-y

7. YacTHasi npou3BOIHAS 5_ byHKIMKA Z = x6 + y 3xy2 paBHa

X
1) 6x —3y2 2) 5y —6xy 3)—3y2 4) 6xs+5y4—3y2
5) 6x° +5y4 —6xy

0z 6
8. UacTHast npou3BoIHAS 6_ byHKIIMM Z = X + y - 3xy paBHa

y
1) 24y 2) 6x—5y4+6xy 3) 5y4—6xy 4) 6x5+y5—3x

5) =9y +34xy.
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9. lonnwnii nuddepernuan GyHKuu z = Sin(x2 + y2 ) paBeH

1) dz = 2cos(x2 + y2) 2) dz = 2cos(x2 + yZXxdx + ydy)
3) dz = 2xcos(x2 + yz)dx 4) dz =2y cos(x2 + y2)dy
5) dz = 2xy cos(x2 + y2 xdy

2
0z 3 4.2 2
10. YacTHasg npou3BOIHASI BTOPOTO MOPSAKA > bynkuun z = x~ —4x“y+ 5y~ pasna
ox
1) 6x —8y 2) 6x -8y +10 3) x—4y+5 4) 3x2 — 8xy
5) 10xy .
0%z
11. YacTHasg npou3BOIHAsE BTOPOTO MOPsSAKA > byHKIMKM Z = x” paBHa
Oy
_ _ 1
1) y(y —l)xy 2 2) x” In? x 3) yx” M x 4) xy(lnx +—)
X
5) x” -1
0%z y
12. YacTHas npou3BoiHasi BTOPOro MOpsiaKa GyHKIIMM Z = Xy — paBHa
xXoy X
1 1 1 1
H1-— )1+ — 3) x—— 4) y+—
5) x— lz .
X

13. Haiitut skcTpeMyM pYHKIMH Z = 4x% + 5y2 +3xy+2

1) Zpax = —2 2) Zmin =2 3) Zpin = —2 4) 9KCTpeMyMa He CYLIECTBYeT
5) Zpax = 2-

14. Toukamu 5KkcTpeMmyMa QYHKIUH Z = 2x2 + y2 + 6x)y sBIsIHOTCSE

1) (1; 3) — Touka MakcUMyMa 2) (2; 1) — Touka MUHUMYMa 3) skcTpeMyma HEeT

4) (1; 2) — TOuka MakCUMyMma 5) (2; 0) — Touka MUHUMYyMa.

15. HaliTu TO4kH 3KCcTpeMyMa QyHKIIUU Z = 4(x — y) - x2 - y2
DL 2)(2;-2) 3)(-3;3) 4) (-10; 19) 5) (-5 5).

16. HauGosnbliiee u HauMeHbllee 3HaueHust GyHKIMU Z = X — 2y + 5 B 06nactu, 3a1aBaeMoit

nepasenctBamu X > 0, >0, x+ y <1, pasun

1) ZHauM (0’1) HGU6( ) 2) ZHauM (1 1) = 3’ Hal/l6 (O O) 6

3) Znaum (1;0) Hau6( ) Y Znaum (0;1) =-3, Hau6( )

3) Znaum (0;1)_ ’ Hau6( )
7 4

17. O61acTh HHTErPUPOBAHKS B MHTErpaje Idy I f (x, y)dx 3a]]a€TCs CUCTEMOM HEPABEHCTB
I y3
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1)1£y£7 2)1£xS7 3)1£xS7
4<x<y-3 x+3<y<4 4<y<x+3

I<y<
4) 5) HeT mpaBUIBLHOTO OTBETA.
y=3<x<4
2 4
18. M3MeHUTh NOPSAAOK UHTETPUPOBAHKS B HHTETPAJIC Ide f (x, y)dy
1 3

} f S e, y 2) Tdyff (x, 3) }dyff(x, ¥
o faf 1t

flx, y)dx 5) HeT NPaBUIIBHOTO OTBETA
7 4
19. M3MeHUTH NOPAAOK UHTETPUPOBAHMS B HHTETPAJIC Idy I f (x, y)dx
1 y-3
4 1 4 1
1 IdXIfx y)d 2) [dx [ f(xy)dy 3) [dx [ fx.p)dy
2 -2 x+3 -2 3—x
x+3
4) Idx J f X y 5) HET NPaBUIILHOIO OTBETA.
-2
20. B jBoiiHOM HWHTerpane ” f (x, y)dxdy obmacte D, oOrpaHuyYeHHas JHHUAMH
D
=x , =0, x+y—2=0,3anaercs cucremoil HEpaBEHCTB
0<x<I 0<x<2 0<y<l
2) , 3)
OSny 0<y<x J;Sxﬁ2—y
0<x<2
2 5) HeT NpaBUJIBLHOTO OTBETA.
<y<L2

3 1<x<2
21. 3HaveHue ABOMHHOIO MHTErpaa J '[ (x — 2y dxdy, rae obnacts D : < p<3 paBHO
D

nl mé- n—é 4)2 @—l
3 4 4 4

22. BeluncieHue ¢ moMOIIbI0 ABOWHOTO MHTETpasia IIomaan GUrypsl, OrpaHUYCHHON JIMHUSMH

y=0,y= \/;, X =4, naer pesynbrar

1) — 2) — 3)2 4)6 5) HeT MPaBUIILHOTO OTBETA.

3
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x>0

23. Tlnomans obmactu D @4y = xz paBHa
y=4-3x
1) 1,5 2)Z 3)E 4)4,5 5)é
’ 6 6 ’ 6
24, M =x, y=+x =
. Macca ninacTUHKM MEXAY KPUBBIMH ) = X~ , } = A/ X C IJIOTHOCTBIO Y/ (x,y) =3 paBna
1) é 2) 2 3) E 4) % 5) E
4 5 4 3 4
1 2 2

25. O61acTh0 HHTETPUPOBAHMSI TPOIHOTO HHTErpaja Ide dyI f (x, V, Z)dz SABISCTCS
-1 1 0

1) mapayenenumnes 2) UAITUHID 3) chepa 4) MIOCKOCTh
5) oTpe3ok npsiMoit
2 4 3-y
26. 3HayeHne TPEXKPATHOTO UHTErpaa Idy_[ dx I(x + 2)dz paBHO
-1 2 0
1) 25 2) 64 3) 80 4)75 5) 36.

27. 3Ha4yeHne TPOWHOTO WHTErpana J.”xydxdydz , e G — mapajuiesienures, orpaHnYeHHbI

G
mwiockoctsmu X =0, x =1, y=0, y=1, z=0,z =2, pasno
1)1 2)0,5 3) 0,25 4)2 5) 1,5.
- dL )

28. KpuBonuHeiiHblii unTerpan 1 ponaa J , rne L — orpesok mpsmoini y = 0,5x -2,
LY

X € [O; 4], paBeH

1) v21n2 2) +/51n2 3) In2 4) 5In4 5) /5 1n8.

29. KpuBosnuHeiiHblii uHTErpan 2 pona I(y —x? )dx +3xdy, tne L:y=1+ x? , V<12,
L

paBeH

o 2)2 3)-2 4)6 5) -6.

30. YacTHoe pelieHre JUHEHHOro HEOMHOPOAHOTO au(depeHIInaTIbHOTO YpaBHEHUS

y"—4y" =10 cnenyer uckats B BujE:

D) Vigem = Ax+ B 2) Vuaem = Ax* + Bx+C; 3) Vugem =10x+ A4

4) yqacm = A 5) yqacm = Ax

31. YactHoe pemieHWe JHMHEWHOTO HEOMHOPOAHOTO U epeHIInaIbHOTO  ypaBHEHUS

y'+4y= 10x2 +1 CII€IyeT UCKATh B BUJIE:
D Yugem = Ax+ B 2) Vewer = Ax* + Bx +C; 3) Yugem =10x+ 4
D) Vuaem = A 5) Yuaem = AX3 +BX2 + Cx.
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32. ®yHKIMS HECKOJIBKUX IMEPEMEHHBIX sIBJsieTCs AU hepeHupyemMoid, eciu:
1) cymecTByeT NOIHOE MpHpalieHue GpyHKIuy;

2) cymiecTByeT MoaHbIi nuddeperuan GyHkuu;

3) ¢pyHKIMS HETIpephIBHA IO BCEM apryMEHTaM;

4) yacTHas MPOU3BO/IHAS IO OJHOM U3 IEPEMEHHBIX PaBHA HYIIIO;

5) yacTHasi IpOU3BOAHAS MO OAHOW U3 MEPEMEHHBIX HE CYIECTBYET.

33. Kputnueckoii TouKoil pyHKumm z = x> + Xy + y2 + 3y + 4 ssasercs:
1) (0; 0) 2)(1;2) 3)(1;-2) 4) (2;-1) 5) (-2; 1).

34. Cuctema KOOpAUHAT, B KOTOPOH IMPH BBIYUCICHUH TPOMHOTO HMHTErpajia 3JIEeMEeHT o0beMa

pasen dV = pdpdpdz

1) nexaproBa; 2) LMIMHApUYECKas; 3) cepuueckas; 4) nonsipHasi;
5) HeT NpaBUIILHOTO OTBETA.

35. Ecin ¢ymxmmsa y = Ce™ +1 - pemenne muddepennuansuoro ypasaenns y' = 3e”, 1o
3HayeHue C paBHO:

1)4 2)-1 3)0 4)3 5)-3.
36. O61ee pemenue quddepernuansroro ypasuenus " + 5y + 6y = 0 umeer pun:
1) y=Ce™ +Cye* 2) y=Cre ™™ +Cye ™

3) y = Cle_zx + C2e3x 4) y= Cler + Cze_3x 5) HET IPaBHIILHOTO OTBETA.

37. CyMMa 4acTHbIX IIPOU3BOIHBIX QYHKIMU Z = X) + 2X + 2} paBHa:
Dl+x—y ) x+y 30 4)1 5Y4+x+y.
38. Haumenpiiee 3HaueHue QyHKIUM Z = 3 — 2x? - Xy — y2 B TPEYTOJBHOM 001acTH,

orpanuvenHo mausamu X =1, y =0, y = x, paBHo:
1 2) -1 3)0 4)-7 5)3.

+00
39. PesynbTar BHIUMCIEHUS UHTETpajia Jx_4dx paBeH:
1

1) o 2)0 3)1 4)% 5) —
OOn.xl’l
40. O61acTh CXOAMMOCTH CTETIEHHOTO psija Z Pt
n=l1
1 1 1 1
H(=33) 2)|-3;3 )| ——; — 4)1-3;3 5 | ——;—1|.
633 Fuy) y(-3ii] ebxd 9o
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KpuTtepun oieHKH TeCTOBBIX 3aJaHUI

[TpuMep OLIEHKH TECTOBBIX 3alaHUI MOXKET ONPEAETAThHCA 1o (hopMmyIe:
Yucno npasulbHblXx omeemoe 4
: 2

Oy.mecmup =
Bcezo sonpocos 6 mecme

rae Oy.mecmup,- OLIEHKA 32 TECTUPOBAHUE.
OmneHka 3a TecT UCHONB3YyeTCs KaK COCTaBHAs OOIIEH OIEHKH 3a KypC, KaK YKa3aHO B
npumepe m.3.1.
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