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1ITACHHOPT PABOYEHN ITPOT'PAMMBI YYEBHOM JUCIHTUIIJIAHBI
EH.01 JJEMEHTHI BBICIIEM MATEMATHUKHA
1.1 Ob6aacTh npuMeHeHus1 padoveil MPorpaMmbl

Pabouas mporpamMma y4yeOHOM AMCIHMIUIMHBI SIBISIETCS YacCThIO MPOTrPaMMBI
NOJATOTOBKM CHEUUAIMCTOB cpeaHero 3BeHa B coorBercTBUM ¢ PI'OC mo
criennanbHOCTH CIIO 09.02.04 HNHpopmarimoHHbIe CHCTEMBI (IO OTPACIISAM)
yTBEPXKJIeHHBIM MuHHCTepCcTBOM 0Opa3oBaHus U Hayku Poccuiickoit denepanun
14.05.2014 r., npuka3z Ne 525 wu 3apeructpupoBaHHbiM B Munrocte Poccun 3
utosst 2014, Ne 32962

1.2 MecTo y4eOHOI IMCUMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH
CIeLMAJTHUCTA CPeHero 3BeHa
JucuunnnHa « JIeMEeHTBI BBICIIEH MaTeMaTUKW» BXOJIUT B €CTECTBEHHOHAYYHbIN

IIUKII.

1.3 Hean u 3axa4u y4eOHOH JUCHUIIMHBI— TPeOOBAHUA K pe3yJibTaTaM
OCBOCHHUS YUYeOHOI JMCIHUIITTHHBI
B pe3ynbpraTe 0cBOeHMs y4eOHOM TUCHUIUIMHBI 00YYarOIUCs TOJIKEH

yYMETh:

- BBINOJHATH ONEpal HaJ MaTpUIlAMA W pPelaTh CUCTEMbI JIMHEHHBIX
YPaBHEHUH;

- IPUMEHSATH METOAB! AUPPEPEHINATHHOTO U HHTETPAILHOTO UCYUCIICHNUS;

-pemath quddepeHInanbHble ypaBHEHNUS.

3HATh:

-OCHOBBI MaT€MaTHUYECKOT0 aHalu3a, JUHEWHOW anreOpbhl W aHATUTHYECKOU
reOMETPHH;

-0CHOBBI T PEePEeHIINATEHOTO U HHTETPATbHOTO UCYUCIICHHUS.

1.4 Koin4yecTBO 4acOB Ha OCBOeHUE padoyeil MporpaMmMsbl y4eOHOM
AUCUMILTHHBI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOyuaromerocsi2204acoB, B TOM YHCIIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3ku oOydarorerocs 1 504uacos;
CaMOCTOSITeNIbHOM paboThl 00yyaroierocsi704acos.



PE3YJIbTATHI OCBOEHUSA YUYEBHOM JUCIIUIIJINHBI

Kon

HaumeHoBaHue pe3yibTaTa 00y4eHust

[IK1.1

CoOupare maHHBIC AJIs aHAIM3a WCMOJIb30BAaHUS U (DYHKIIMOHHUPOBAHUS
MH(POPMALIMOHHOM CHUCTEMBbI, yYaCTBOBaTh B COCTABJICHUM OTYETHOU
JOKYMEHTAIlMM, IPUHUMATh y4acTHE B pa3pabOTKE MPOEKTHOM
JOKYMEHTAIIMH Ha MOAM(UKAINIO HMH(OOPMAIIMOHHON CUCTEMbI

[IK'1.2

B3anMoelicTBOBaTh CO CHEHUAIMCTAMH CMEKHOTO TPOPHIS TpU
pa3paboTKe METOJOB, CPEJCTB U TEXHOJIOTUH MPHUMEHEHHS O0OBEKTOB
poeCCUOHATEHOMN ACATENHHOCTH

[1K1.4

VY4acTBOBaTh B 3KCHEPUMEHTATHHOM TECTUPOBAHWHU HMH(OPMALMOHHON
CUCTEMBI Ha dTale ONbITHOW 3KCIUTyaTalluy, PUKCUPOBATH BHISIBJICHHbBIE
OLLIMOKHU KOJUPOBAHMSI B pa3pabaTbIBacMbIX MOJYJISAX
MH(POPMALIMOHHON CUCTEMBI

[1K2.3

[IpuMeHATh METOAMKU TECTUPOBAHUS pa3padaThIBa€MbIX MPUIIOKEHUN

OK 1

[loHMMAaTh CYIIIHOCTH U COIMANIbHYIO 3HAYMMOCTh CBOEH Oy yiien
npodeccuu, NposBIISITE K He YCTOMUUBBIM UHTEPEC

OK2

Oprann3oBBIBaTh COOCTBEHHYIO JESITEILHOCTD, BRIOMPATH THUIIOBHIC
METOJIbI ¥ CTIOCOOBI BHITIOTHEHUS MPO(GEeCCHOHABHBIX 3a/1a4,
OLIEHUBAThH UX 3(P(PEKTUBHOCTH U KAYECTBO

OK3

HpI/IHI/IMaTB pEeUICHUA B CTAaHAAPTHBIX M HCCTAHAAPTHBIX CUTyallUAX H
HCCTH 3a HUX OTBCTCTBCHHOCTD

OK4

Ocy1iecTBIATh MOUCK U HMCHOJb30BaHUE WH(MOpPMAIUU, HEOOXOAUMON
st 3QGEeKTUBHOTO  BBINOJHEHUA  NpOodecCHOHANbHBIX  3ajad,
npo(ecCHOHaNBLHOTO U JIMYHOCTHOTO Pa3BUTHUSA

OK5

Hcnonb30BaTh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH B
poeCCUOHATEHOMN ACSTENHHOCTH

OKo6

PaGotath B KoTekTHBE W KOoMaHAe, dS()QPeKTHBHO 0OmMATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, IOTPEOUTEISIMHU

OK7

bpate Ha ce0s OTBETCTBEHHOCTh 3a pPAa0OTy WIEHOB KOMaH/bI
(MOTYMHEHHBIX ), pE3YJIbTAT BHIIOJHEHUS 3a1aHHI




OKS8 CamMoCTOSTENPHO ~ OMpENEeNsATh  3a7auyd  IPOPEeCcCUOHATLHOTO |
JUYHOCTHOTO PAa3BUTHA, 3aHUMATHCS CaMOOOpa30BaHHEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIICHHE KBaTU(UKAIIUU

OK9 OpueHTHPOBATHCS B YCIOBUSAX YACTOM CMEHBI TEXHOJIOTUH B

po(eCCUOHATEHOMN ACSTENHHOCTH




2 CTPYKTYPA Y COJEP KAHUE YYEBHON TUCIUTIJINHBI
2.1 O0bem y4eOHOM TUCUMIITIMHBI 1 BUbI Y4e0HO# padoThl

Bup yueOHoi padoThI O0bem yacoB 6 CemecTtp
MaxkcumanbHasi ydeOHasi HATPy3Ka 220 220
(Bcero)

O0s13aTesibHAsA Ay IMTOPHAA y4eOHast 150 150
Harpyska(scero)

B ToMm uucie:

JIEKIUU, YPOKH 60 60
MPAKTUYECKUE 3aHATHUS 90 90
CamocrosiTenbHasi padoTa 70 70

o0yuaromerocs (Bcero)

IIpomexyTouHas aTTecTanus B popMe 3K3aMeHa




2.2TemaTn4yecKuil IJIaH U coep:kaHue yueOHoi nucuunanabl EH.0131eMmenTsI BhICIIe MATEMATHKH

HaumeHnoBanmue Conep:xanue y4yeOHOro MmaTepuasia, jadoparopHubie padoThl U 00 | ®opmupye | Ypos
pa3aesioB U TeM NpaKkTHYeCKue 3aHATHS, CAMOCTOATEeIbHAs Ppad0Ta 00y4aroImuXcs eM Mble eHb
4aco | KOMIIETEHII | 0CBOe
B 0 HUS
1 2 3 4 5
BBenenne Ponb 1 MecTo MaTeMaTUKU B COBPEMEHHOM MUDE. 2 OK1-9 1
MaremaTuka — Kak HayKa, HEKOTOPbIE CBEJCHUS U3 UCTOPUU Pa3BUTHS,
CBSI3b C IPYTUMH HayKaMH, €€ pojib B MOATOTOBKE CIEIUAINCTOB
pa3INyYHBIX Tpoduieit
Pasznenl 28
JJIeMeHTbI
JIMHEeHOH
ajareoOpbl
Tema 1 1 Matpuubl | Onpenenurenu 5 OK1-9, 2,3
Y OIPEJICIIUTENHN ITonsTre U CBOMCTBA ONpeaeauTeNeH, ONpeneIUTeNd 2 U 3 TOPSIKOB, IIK1.1, 1.2,
CIIOCOOBI MX BBIYHUCIICHUS, aITreOpanvecKue JOTOTHEHUS 1 MUHOPBI, 14,23
Pa3NIOKEHHE OMPEACIUTENCH O AJIEMEHTaM KaKoi THOO CTPOKHU WITH
cToybma
Matpuiis
[TonsiTMe MaTpuIlbl, BUIbI MATPULL, ACHUCTBUS HAJl MAaTPUIIAMH, OOpaTHas 2
MaTpulla ¥ MpaBuiia €€ COCTaBICHUs, MaTpUYHAs 3alUCh CUCTEM
JUHENHBIX YpaBHEHUH, paHT MaTpPUILIbI
IIpakTuueckoe 3anaTueNel Onpenenurenu 5

Conepxanue: BRIUUCICHHUE OnpeieNuTenel 2-ro u 3 — ro nopsjiKoB
METO/I0M TPEYTOJIbBHUKOB, IOHHKEHUE MOPSIIKA ONPEAETUTENS,
AIIeMEHTapHbIe MpeoOpa3oBaHus ONpeneTUTeNeH, pa3ioKeHne
oTpeieNTuTeNIel 1o ANeMEeHTaM KaKou JTM00 CTPOKH MITH CTONIONA.
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IIpakTH4yeckoe 3ansiTueNe2 Matpuiisl

Conepxanue: 1eCTBUA Ha/l MaTpUIlaMU, COCTaBIICHHE OOpaTHOM
MaTpPHUIIbI, BHIYUCIEHUE PAHTa MAaTPHII, BHITOJHEHHE SKBUBAJICHTHBIX
npeoOpa3oBaHui, HE BIUSIOIIMX HAa PAHT MAaTPUII.

IIpakTuueckoe 3ansaTue Ne3 Matpuilbl U ONpeACTUTENN

CamocTosiTesibHAsi pad0Ta 00y4AKOIIMXCSH: BHITOJIHEHUE TOMAITHUAX
3aJIaHUH 110 TEME

1. Onpeaenurenu n-ro NOPsAKOB U UX BHIYUCICHUE

Tema 1.2 Cucremsl
JIMHEUHBIX
YpPaBHEHUM

Cuctembl TMHENHBIX YPABHEHHU U METObI X PEILIECHUI

IIoHsATHE CUCTEMBI JIMHENHBIX YPABHEHUI, OCHOBHBIE ONPEICICHUS,
meton1 Kpamepa, meToq 00patHoil Matpuisl, MeTof ['aycca B pemieHun
CHUCTEM JIMHEHMHBIX YPABHECHUU

IIpakTuueckoe 3anaTueNe4,SPeiieHue cucTeM JIMHEHHBIX YpaBHEHUN
Pa3IMYHBIMU CIIOCOOAMHU

ConepxaHue: COBMECTHOCTb CUCTEM JIMHENHBIX YPaBHEHUH, pELIEHUE 110
dbopmynam Kpamepa, meTogom oOpaTHON MaTpuilsl, MeTogom ["aycca

IIpakTuueckoe 3ansaTue Ne6 Cuctembl IMHEHHBIX YPAaBHEHUA U METOIbI
HX PELICHUM.

KonTtpoawsnas padotaNel «2nemMeHThI IMHEHHOMN anreOph»

OK1-9,
IIK1.1, 1.2,
14,23

1,2,3




CamocrosiTesibHasi padoTa 00y4arOIMXCH: BBIIOIHEHUE JOMAITHUX
3aJIaHUU 110 TEMaM

1.Cucrempl m-IMHENHBIX YPABHEHUM C N HEU3BECTHBIMH.
2.MccnenoBaHue CUCTEM M JIMHEWHBIX YPABHEHUI C N HEU3BECTHBIMMU.

ITonroroBka pedepara 1o Teme:
1.Meton XKopnano-1"aycca B penieHun cHCTEM JIMHEHHBIX YPaBHEHUMN

Pasznen2dnemeHTsI 24
aHAJIMTHYECKOH
reoMeTpHuu
Tema 2.1 Bekropsl. | BekTop B npsAMOYTOiabHON CHCTEME KOOPAUHAT. 2 OK1-9, 1,2,3
Onepanuu Hap | [loHATHE BEKTOpA, BEKTOPBI U UX IIPOEKLIMU B IPAMOYTOJIBHON CUCTEME [IK1.1, 1.2,
BEKTOpaMu KOOPJIMHAT, JIMHENHBIE ONIEPALIMH HAJl BEKTOPAMHU, CKAJIIPHOE, BEKTOPHOE 14,23
Y CMELIaHHOE NTPOU3BEICHUE BEKTOPOB.
IIpakTuueckoe 3ansaTue Ne 7PenieHue npocremumx 3aaad 2
aHAJIMTUYECKOW IeOMETPHUH Ha IIIOCKOCTH. Olepanuy HaJl BEKTOpaMHu.
Beruncnenue MOy U CKaJISIPHOTO IIPOU3BEACHUS.
CopeprkaHue: KOOPAUHATBI BEKTOPA, €r0 MOJyJIb, CJIOKEHHUE,
YMHOKEHHE BEKTOPA HA YUCJIO, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB.
IIpakTH4yeckoe 3ansitue Ne8,9Pemenue npocredmmx 3aaad 4
AHAJIMTUYECKOU T€OMETPHUH HA IUNIOCKOCTH. BEKTOPHI Ha IIJIOCKOCTH U B
IIPOCTPAHCTBE
CamocTosiTesibHAsi padoTa 00y4aIOIIUXCS: IOJATOTOBUTH KOHCIIEKT 10 2

TEME
1.Paznoxenue BCKTOpAa B ITPOMU3BOJIbHOM M OPTOI'OHAJIbHOM Oa3mucax
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Tema 2.2 Ilpsmas | IIpsimast Ha IIOCKOCTH U B IPOCTpaHCTBe. KpuBbIE BTOPOro MOpsAKA. 4 HI%KII_ 12 1,2,3
Ha  ITUIOCKOCTH. | JIMHHMSA HA IIJIOCKOCTH M €€ ypaBHEHUE, YPaBHEHHUE NPSIMOM B 14,237

Kpussie BTOpOTO
nopsjika

MPOCTPAHCTBE, YPaBHEHUS OKPY>KHOCTH, AJUTUTICA, TUTIEPOOJIBI,
1apadoJIbl.

IIpakTuueckoe 3ansaTue Ne 10CocraBieHre ypaBHEHUN MPSIMBIX U
kpuBbIxX I mopsnka. CoctaBieHue ypaBHEHUs MPSMbIX Ha MJIOCKOCTH U
KPUBBIX 2-TO MOPSI/IKA, KX TOCTPOEHUE.

Copepxanue: CocTaBlieHHE YpaBHEHUS MPSIMbIX YEPE3 YIII0BOU

KO3 PUIMEHT, uepe3 JBe TOUKH, 10 TOUKE U HOPMAIbHOMY BEKTOPY, 110
TOYKE U HAIPABJISIIOIIEMY BEKTODY.

IIpakTHyeckoe 3ansitue NellCocraBieHue ypaBHEHUN NPSAMBIX U
kpuBbIx II nopsanka. Kpussie 2-ro nopsiaka.

Copepxanue: COCTaBIEHUE YPAaBHEHUIN OKPYKHOCTH, JLIUIICA,
runepOobl, Tapadobl; 001Iee 1 KAHOHUYECKUE YPaBHEHUS IMHUHN 2-TO
MIOPSIIKOB

IpakTuueckoe 3ansaTue Ne 12,13CocraBieHrue ypaBHEHUN TPSIMbIX U
kpuBsbIX Il mopsinka. Kpussie BToporo nopsiaika. KontposnbHas padoraNe2
«DJIeMEHThI AaHATTUTUYECKON T€OMETPHUI.

CamocrosiTesibHasi padoTa 00y4arOIIMXCH: BBIIOIHEHUE JOMAITHUX
3a1aHUM 110 TEMAM:

1. BekTopHOE M CMEINIAaHHOE TPOU3BEIEHNE BEKTOPOB

2. YpaBHEHHE PSIMOI Ha IJIOCKOCTU U B IPOCTPAHCTBE

Pasznea 3 OcHOBBI
MATEeMATHYECKOI 0
aHAJIN3A

166
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Tewma 3.1 Teopus
HpeaesoB U
HETIPEPHIBHOCTh

Hucnosas nocnenoBarenbHOCTh. [Ipenen uncnoBou
MOCJIEA0BATEIBHOCTH.

[TocnenoBaTenbHOCTD, XapaKTep U3MEHEHHS IEPEMEHHON BEJIMYHHBIL,
BU/Ibl YMCJIOBBIX MTOCJIEA0BATEIBHOCTEN U JEUCTBUS HAJ
MOCJIEA0BATEIbHOCTAMHU, MPEIEI YUCIOBOM NOCIEN0BATENBHOCTH,
MIPU3HAK CXOAUMOCTH.

Oynakuus. [penen pynkuun. HempepblBHOCTE.

OyHKIMA U e€ Tpeie] B TOYKE, TEOPEMBI O Mpefienax, 0ECKOHEUHO
MaJjibie U O€CKOHEYHO OoJbiie (YYHKIIMK U UX CPAaBHEHUE, BRIYMCIICHUE
IIPENEIIOB, PACKPBITHE HEOIIPEIECIEHHOCTEMN.

IpakTnueckoe 3ansaTue Ne 14,15Teopus npenenoB U HENMPEPHIBHOCTh
Brruncnenne npeaenos ¢ MOMOIIBIO 3aMEYATENbHBIX ITPEIEIIOB,
PACKPBITHE HEOTIPEICIIEHHOCTEN.

Conepxxanue: BprurciieHHE IPEAEIIOB € MOMOIIBIO 3aMEYaTENbHBIX
IpeesioB, pAaCKPhITUE HEONPEAEIEHHOCTEN, TpeIebl 0.MaJbIX U
0.60p1UX QYHKITUH.

IpakTnueckoe 3ansaTue Ne 16,17 Teopus npeaenoB U HENPEPHIBHOCTh

OK1-9,
IIK1.1, 1.2,
14,23

2.3

CamocrosiTesibHasi padoTa 00y4arOIMXCH: BHIIOIHEHUE JOMAITHUX
3aJJaHuil 10 TEMaM:

1. Ilpenen hyHKIUN.

2. CBs13b MEX/1y HENPEPBIBHOCTBIO U (D PepeHIupyeMOCTHIO
[TonroroBka pedepara o Teme:

1. YncnoBast OCIIEI0BATENBHOCTD U €€ NMPEAE
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Tema 3.2
Juddepenumanbu
0€ MCUYHCJICHHUE
(YHKITUN OTHOM
JIEeCTBUTEIILHOU
IIEPEMEHHOU

[TpousBoaHast GyHKIIMH, 3a/1a9H1, IPUBOIAIINE K MIOHSATHIO PONU3BOTHOM,
oTpeiesieHUe MPOU3BOIHOM, JIEBBIC U MTPaBbie IPOU3BOIHBIC,
reOMETPUUYECKUN U MEXaHUIECKUI CMBICI TPOU3BOTHOM, TTOHITHE
muddepeHpyeMocTH, mpaBuiia 1udepeHIInpOBaHNs CYMMBI,
MIPOM3BENICHHUS U YaCTHOTO HEKOTOPBIX JIEMEHTAPHBIX (DYHKIIUH.

Huddepenunan pyHkiuu, noustue quddepeHimana, npudInKeHHbIE
BBIUHCIICHHS C TOMOIIBI0 A depeHnnana, Jsorapupmuaeckas
MIPOM3BOIHAS, TPOU3BOAHBIE U MU (HepeHIIHATBI BHICIINX TOPSAKOB.

OcHoBHBIE TeopeMbl MU PEPEHITMATEHOTO UCIUCIICHHS], TEOPEMBI
®epma, Pons, Ko, Jlonurans, Jlarpanxa.

WccnenoBanue pyHKIUN ¢ TOMOLIBIO MPOU3BOIHON U MOCTPOEHUE
rpa@uKoB, IPU3HAKK MOHOTOHHOCTU (DYHKIIMH, SKCTPEMYMbI, TOUKH
neperu0a, BEIMYKJIOCTh U BOTHYTOCTh Tpaduka GyHKIUU, AaCUMITTOTHI,
oO1as cxema uccieoBaHus PyHKIIMU U OCTpOeHHE rpaduKoB.

IIpakTuyeckoe 3ansaTue Nel8BrinonHenne npuOIMKEHHbBIX
BBIUHCIICHUH ¢ TOMOIIbIO AU deperinana

IIpakTHyeckoe 3ansitue Ne 19HaxoxxaeHue HaubOJIbIIETO U
HAUMEHBIIIETO 3HaUeHUs QYHKIIMU Ha OTpe3ke.Brruncienue
IPOU3BOJHBIX CJIOKHBIX (QYHKIUH.

ConepxkaHue: HaxOKIECHUE ITPOU3BOAHBIX JIEMEHTAPHBIX U CIOKHBIX
¢GyHKUM, Jorapugmuueckasi IpoU3BOIHAS.

IpakTnueckoe 3ansaTue Ne 20 [IpousBoansie u nuddepeHmnaib
BbICIIMX NOpsiikoB. [IpaBuio Jlonurans.

ConeprxkaHue: HaX0XACHUE TPOU3BOIHBIX U U hepeHIIaToB BBICITNX
MOPSAKOB, BRIYUCIICHUE TIPEeIoB (GyHKIMHN TO mpaBuity Jlomurans.

OK1-9,
IIK1.1, 1.2,
14,23

1,2,3
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IIpakTuyeckoe 3ansitue Ne 21 [lomHoe nccrnenoBanue QyHKIIAH.
[TocTpoenue rpadukos.

CopeprkaHue: anropuTM UCCieI0BaHus (PYHKIIMHU, TOCTPOCHHE
rpauKoB HEpa3pbIBHBIX (YHKIMNA MyTEM UCCIIEI0BAHUS C TIOMOIIbIO
IIPOU3BOJTHOM.

IIpakTuyeckoe 3ansaTue Ne 22,23 /luddepeHunanbHOe UCUUCICHNE
GyHKIIUM OHON AEMCTBUTEIHHOM MTEPEMEHHOMN

KonTpoabsHnas paboraNe3 [Ipenen u HenpepbIBHOCTh (PYHKIMIA OHON

NENCTBUTEINBHON NIepeMeHHOU. [Ipon3BoaHas 1 €€ NMpuioKeHue K
PELIEHNI0 TEOMETPUYECKUX U TEXHUYECKHX 3a1a4

CamocTosiTesibHAsi pad0Ta 00y4aKOIIMXCS: BHITOJIHEHUE TOMAITHUX
3aJIaHHH 110 TeMaM:

1. Beruncienue mpou3BOIHBIX CIIOXKHON (QYHKITUH.

2. AcuMntoTsl Tpadguka GyHKIMH, TOCTPOEHHUE TPadUKOB Pa3phIBHBIX

dbyHKIUN

10

Tema3.3
NHTterpansHoe
VICUNCIICHHE
GyHKIIUU OTHOU
JNEUCTBUTEIBHON
IIEPEMEHHOU

[TepBooOpasHast yHKITMU U HEOTIPEICICHHBIA HHTETPaJl, TIOHSITHE
nepBooOpa3Hol (YHKIIMHA U HEOTIPENEeIEHHOTO HHTErPajia, OCHOBHBIE
CBOMCTBA HEOMPEICTCHHOTO HHTETPaIa, TAOIHIIa MPOCTEHIITIX
HUHTETPAJIOB.

CriocoOsbl HHTCTPUPOBAHMA HCOIIPCACICHHBIX HHTCIPAJIOB,
HC3aBHCHMOCTDH BHUJa HCOHpC,Z[CJIéHHOFO HHTCTpaa OT BI)I60pa
AprymMeHTa, MCTOAbl HHTCTPUPOBAHMA: IIOJCTAHOBKA U I10 YaCTAM.

WNuTerpupoBaHue palMoHAIbHBIX U IPOOHOPALIMOHATBHBIX (DYHKIIHHA,

MHTETPUPOBAHUE MPABUIBHBIX M HETIPABUIIbHBIX PAIlMOHATIBHBIX IPOOEii,

MHTETPUPOBAHUE UPPAITMOHATIBHBIX (PYHKIIHIA.

OK1-9,
MK1.1,1.2,
14,23

1,2,3
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OnpeneneHHbI UHTErpal, MOHATHE ONPENEIEHHOTO HHTErpaia, 3a1a4u,
IIPUBOJSIINE K MIOHATHIO ONPEEICHHOTO HHTErpala, UHTErpupyemas
(GyHKIUS, TEOPEMA O CYLIECTBOBAaHUU UHTETpalla, OCHOBHBIE CBOICTBA
ONpPEeNEeNEHHOrO HHTErpaIa.

Boluncienue onpeieneHHbIX UHTETPaJIOB, METO Il BEIUUCIECHUS
ONpeIeIEHHBIX UHTETPAJIOB, MOHITHE O MPUOJIMKEHHBIX BEIYUCICHUAX
ONpeIeIEHHBIX UHTETPATIOB, HECOOCTBEHHBIE UHTETPaJIbI

[IpunoxeHue onpeaeneHHbIX HHTErPAIOB K PEIICHUIO T€OMETPUYECKUX
Y TEXHUYECKHUX 3a/1ad,

F€OMETPUYECKHE MPUIIOKEHNS ONPENEIEHHBIX HHTErPAJIOB,
INPUIOKEHNUS ONPEAECIEHHBIX NHTETPAJIOB K PEIIEHUIO (PU3NYECKUX
3a/1ay.

IpakTnueckoe 3ansaTue Ne 24,25 MeTto/1 oACTaHOBKYU U (hopMyIia
MHTETPUPOBAHUSA 10 YacTAM MHTerprupoBaHue 3aMeHON NEPEMEHHON U
I10 YacTAM B HEOIPEAECIEHHOM UHTErpaJIe.

CopeprkaHue: BBITOJHEHHE KOHTPOJIBHOU padOTHI O N3YyYEHHBIM TEMam
(60 MUH.), UHTETPUPOBAHKE 3aMEHOM MTEPEMEHHOM U MO YaCTAM B
HEOIIPEICIIEHHOM UHTErpaIe.

IIpakTuuyeckoe 3ausaTue Ne 26,271 HTerpupoBanue palluOHAIBHBIX U
UppalUOHATBHBIX (QYHKIMHA. YHUBEpcalbHas MOACTAaHOBKA.
CopeprkaHue: UHTETPUPOBAHUE MPABUIIBHBIX U HEMTPaBUJILHBIX JpOOEH,
TPUTOHOMETPUUECKUX (PYHKIMI C MOMOUIBIO0 YHUBEPCATBHOU
MOJICTAHOBKH.

15




IIpakTuyeckoe 3ansitue Ne 28,29, 30 BerunciieHrne onpenenéHHbIX
MHTErPaJIoB U IIIOMIA/iel GUryp ¢ MOMOILBIO ONPEACIEHHBIX
WUHTErpajoB.

CopeprkaHue: BBIYMCICHHE TUIONIA/Ie KPUBOJIUHEHHBIX Tpaneuil ¢
MIOMOILBIO OTPEAEIIEHHBIX

uHTerpasioB. Konmpoavnas paoomaNed «Heonpeoenénnwiii u

onpeodenénnvtii unmezpai. Illpumenenue onpedenénnozo unmezpana K

Peulenuro ceomempuieCKux u mexHu4eCKux 3a0auy

CamocrosiTesibHasi padoTa 00y4arOIMXCH: BBIIOIHEHUE JOMAITHUX
3a1aHUM 110 TEME
1. HaxoxneHrne HHTerpajioB OT UPPAMOHATIBHBIX (DYHKITHIA.

Tema 3.4
Huddepenunanb
0€ MCUHCJICHUE
byHKIIH
HECKOJIBKUX
NIEUCTBUTEIILHBIX
MEPEMEHHBIX

YacTHble MPOU3BOIHBIC, MOHATHE (DYHKIIMU HECKOJIBKUX TIEPEMEHHBIX,
npenea QyHKIMA HECKOIbKUX MEPEMEHHbIX, YACTHBIE IIPOU3BOIHEIE,
MPOM3BOIHAS TI0 HAIIPABICHUIO, TPAAUEHT (QYHKIIUH.

Huddepennnan QyHKIMA HECKOIbKUX MEPEMEHHBIX, TOHITHE
nuddepennmana GyHKIUN HECKOJIBKUX MIEPEMEHHBIX, IPOU3BOAHAS U
nuddepeHian BHICIINX TOPSIIKOB

HccnenoBanue GyHKIMN HECKOJIBKUX MEPEMEHHBIX HA IKCTPEMYM.
HauOounbliiee 1 HauMeHblee 3HauYeHus PYHKINH, TOKAIbHBIHI
AKCTPEMYM, HEOOXOIMMBIE U IOCTATOYHBIE YCIOBUS CYILIECTBOBAHUS
HKCTPEMYMOB, HAXO0K/IC€HHE HAMOOJIBILIETO U HANMEHBIIIETO 3HAYEHU I
(GyHKIIUM IBYX JE€HCTBUTENbHBIX IEPEMEHHBIX B 3aMKHYTOM 00J1aCTH.

OK1-9,
MK1.1,1.2,
14,23

2,3
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IMpakTuueckoe 3ansitue Ne 31,32Haxoxxnenne o0IacTu ONpeEeICHHS |
BBIYUCJICHUE TIPEJEIOB ISl PYHKIIMH HECKOJBKUX TIEPEMEHHBIX.
ConepkaHue: HaxOXKAEHHE O0O0JIACTH OIpeJeieHUs U BBIYHCICHUE
peaesioB 1 PYHKIUM JIBYX TTEPEMEHHBIX.

IIpakTuueckoe 3ansaTue Ne 33, 34 BolunClIeHUE YaCTHBIX TPOU3BOAHBIX
u nuddepennnanos GyHKIUNH HECKOIBKUX EPEMEHHBIX.

ConeprkaHue: BBIYMCIECHUE YaCTHBIX MPOU3BOAHBIX U Tu(depeHIaion
GyHKIUI HECKOJIBKUX MEPEMEHHBIX

CamocrosiTesibHasi padoTa 00y4arOIMXCH: BBIIOIHEHUE JOMAITHUX
3a1aHUH 110 TEME:

1. UccnenoBanue QpyHKIMNA ABYX NEPEMEHHBIX Ha 3KCTPEMYM U
HAXO0X/ICHUE HauOOIbIINX U HAUMEHBIINX 3HAYCHHUH B 3aMKHYTON
obnacTu.

11

Tema 3.5
HNnTerpanbsHoe
UCYUCIIEHUE
byHKIIH
HECKOJIBKUX
JIEUCTBUTEIILHBIX
MIEPEMEHHBIX

JIBOVIHBIE UHTETPAJIbI, TIOHATHE JBOMHOTO UHTETpasa, CBOMCTBA
JIBOMHBIX MHTETPAJIOB, TEOPEMBI O KJlacCaX MHTErPUPYEMbIX QYHKIUHN B
CJIydae ABOMHOIO MHTETpaJia, CBEICHUE JBOMHOTO HHTErpasia K
IIOBTOPHOMY.

Boluncienye 1BOMHBIX HHTETPAJIOB, BBIYMCIEHUE JBOMHBIX HHTErPaIOB
MO MPSIMOYTOJILHON 00JIaCTH, TIO 3aMKHYTOM 00J1aCTH, OTPaHUYEHHON
JMHUSMH, 110 00JIaCTH, MPEACTABIISAIONIEH 00beIUHEHNE 00TacTel.

IIpakTuueckoe 3ansaTue Ne 35BbiunciieHuEe TBOMHBIX UHTETPATIOB B
ciydae oonactu 1 u 2 Turmna.

CopeprkaHue: BHIYUCICHUE IBOWHBIX MHTETPAJIOB B ciiydae obsactu 1 u
2 Turma.

OK1-9,
IIK1.1, 1.2,
14,23

2,3
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IIpakTuyeckoe 3ansitue Ne 36,37 Pemenue 3a1a4 Ha NPUIIOKEHHUS
JBOMHBIX HHTErPAJIOB.

CopnepxaHue: BBIYMCICHUE IIOMAAEH MIOCKUX (GUTYp U 0OBEMOB TEJI C
MIOMOIIbIO IBOMHBIX MHTErpasioB. KoHTpoabHas pabotalNe5
«IuddepenumpoBanue U HHTErpupOBaHre QYHKIUN HECKOJIBKUX
JEHCTBUTENIBHBIX IEPEMEHHBIX»

CamocrosiTesibHasi padoTa 00y4arOIMXCH: BBIIOIHEHUE JOMAITHUX
3a1aHUH 110 TEME:
1. Beruncienue ABOMHBIX UHTETPAJIOB.

10

Tema3.6 OcHOBEI
TEOPHH
KOMILJIEKCHBIX
yHcen

KommiekcHbple uncia U AeiiCTBUA HaJl HUMU

[ToHsITHE KOMITJIEKCHBIX YHCE, allreOpandeckasi, TPUTOHOMETPUYECKas U
MoKazaTesibHast JOPMBI 3aMMCH KOMILIEKCHOTO YUCIa, IEPEX0]T OT OJHOU
(GhOopMBI K IPYroi, TeOMETPUUECKOE PEACTaBICHUE YnClia, ISHCTBUS Hal
KOMIIUICKCHBIMH YHCJIAMH

IIpakTuueckoe 3ansaTue Ne38,39/leiicTBUs HAJl KOMIUIEKCHBIMHU
YUCIaMU B aJire0pandecKor, TPUTOHOMETPUUECKOM U TTOKa3aTeIbHON
¢dbopMax, BHIIOJTHEHUE YIPAKHEHUH Ha MEepeXo OT anreOpandeckoi
($hOpMBI KOMITIEKCHOTO YHCJIa K TPUTOHOMETPUYECKON U TTOKA3aTeIIbHON
U 00paTHo.

Coneprxanue: anrebpandeckas, TPUTOHOMETpHUYECKas U MoKa3aTeabHas
(hOpMBI 3aMMCH KOMIUIEKCHOTO YHCIIa, apuMETHISCKHE OTIEpAIINH Hal
HUMH, BO3BEJICHHE B CTETICHb M M3BJICYCHHUE W3 KOPHS.

OK1-9,
MK1.1,1.2,
14,23

2.3

CamocTosiTesibHAsi pad0Ta 00y4AaKOIIMXCS: BHITOJIHEHUE TOMAITHUX
3aJIaHUU 110 TEME:
1.Meton Ditnepa

Tema 3.7
OOBIKHOBEHHBIE
audepeHnnaIbHbI
€ YpPaBHCHHUS

HuddepeHnnanbHble ypaBHEHUS IEPBOIO NOPSIKA.

[TonsTre nudpepeHInaTBEHOrO0 YpaBHEHNsI, OCHOBHBIE OIIPEEIICHHUS,
audepeHnranbHble ypaBHEHUS IEPBOTO MOPAIKA C Pa3AeICHHBIMU U
pa3eNAIMMUCS IEPEMEHHBIMHY, JUHEHHbIE TuddepeHanbpubie
ypaBHEHHUS MIEPBOTO MOPsIJIKA, ONHOPOAHBIE N PepeHInanbHbIe

OK1-9,
IIK1.1, 1.2,
14,23

2,3
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YPaBHEHHS IIEPBOTO MOPSJIKA U UX PEIICHUE.

HuddepeHnnanbHble ypaBHEHUS! BTOPOTO MOPsIIKA,TIOHATHE

g depeHInaIbHOTO YPaBHEHHU BTOPOTO OPsAKa, 00IIHMe CBOMCTBA
pelIeHni TUHEeWHBIX Au(depeHnaIbHbIX YPaBHEHHI BTOPOTro MOPsIKa,
JMHEHHbIE OJJTHOPOIHBIE U HEOTHOPOAHbIE MU pepeHnanbHbIe
ypaBHEHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 PHimeHTamu.

IpakTnueckoe 3ansatue Ne 40, 41 Pemenue quddepeHimanbHbIX
ypaBHEHUH TIEPBOTO TOPSIKA.

Copepxxanue: pemienne nudQepeHnanbHbIX YpaBHECHHN TIEPBOTO
MOPSITIKA C pa3IeJICHHBIMU U Pa3IeISIFOIIMMU TEPEMEHHBIMU, YPABHEHHE
bepuymnm u ero pemenue, omHOpoAHbIE U PepeHITnaNbHbIE YPaBHEHHSI
MIEPBOTO MOPSIKA.

[pakTuyeckoe 3ansaTue Ne42, 43 Pemenne nuddepeHanabHbIX
YPaBHEHUH BTOPOTO MOPSIIKA.

Copep:xaHue: pelieHrne 0JHOPOIHBIX U HEOJHOPOIHBIX
auddepeHInaTbHbIX YpaBHEHUI BTOPOTO MOPSAIKA C TOCTOSTHHBIMU
K03 puUIIeHTaMH.

IpakTnueckoe 3ansatue Ne 44, 45 Pemenue quddepeHimanbHbIX
ypaBHEHUH, TOMYCKAIOIIUX TOHMKEHUE CTETICHHU.

Coneprkanue: penieHre npocThix AuddepeHnaibHbIX YpaBHEHHH,
JIOITYCKAIOUIUX MOHUKEHUE CTEIEHHU.

KonTpoabHnas padora Ne6 «Pemenne auddepeHnnanbHbIX ypaBHEHHHA
1 u 2 nopsigKoB»

CamocrosiTeIbHasA pad0Ta 00y4AaIOLIUXCHA: BBIIIOJTHEHUE JOMAIIHUX

10
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3aJlaHUH 110 TEMaM:

1. Pemenue quddepeHnmanbHbpIX ypaBHEHUN MTEPBOTO MOPSIIKA Pa3HBIX
TUTIOB (HEOTHOPOIHBIC JIMHEWHBIE, OHOPOTHEIE)

2. Pemmenre oqHOPOIHBIX U HEOTHOPOAHBIX UM PEpeHIINATbHBIX

ypaBHEHUI BTOPOTO MOPSIIKA C MOCTOSSHHBIMU KO3 OUIIMEHTAMH.
[ToaroToBka pedeparta 1o Teme:

1. MCTO,Z[ BapHualyy IMPONU3BOJIbHBIX ITOCTOAHHBIX

Bcero 220

JI71st XapakTepUCTUKH YPOBHSI OCBOCHUS Y4E€OHOI0 MaTepuasa UCIOJIb3YIOTCS ClIeyonue 0003HaYeHUs:
- 03HAKOMUTENbHBIN (Y3HABaHHUE paHee U3YYEHHBIX 00bEKTOB, CBOMCTB);

1
2. - penpoayKTUBHBIN (BBIMOIHEHUE AESITEILHOCTU IO 00pa3ily, MHCTPYKIUHU WM O] PYKOBOJCTBOM)
3. - IpOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSTENILHOE BBIMIOJHEHUE ACSTENbHOCTH, PEIIEHHE MPOOJIEMHBIX 3a/1a4)
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3 YCJIOBUSI PEAJIMBAIIMU PABOYEM ITPOT'PAMMBI YYEBHOM
JANCHUIIJIIMHBI
3.1 TpeOoBaHUsI K MUHMMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY

o0ecrnevyeHn 10
Peanuzanust y4eOHON AUCHUILIMHBI TpeOyeT Haiuuus Yy4uyeOHOro KaOuHeTa
MaTEeMaTHKH.

MoOunbHBIA MYJIbTUMEIUINHBIA KOMIUJIEKC: MYJIbTUMEAHANpPOeKTop ViewSonic
PJ501, axpan, HetOyk Lenovo IdeaPad S110; yueOnas mebens (26 mocamodHbIX
MecCT, pabodee MecTo MPEenoaaBaTes) , 10CKa

Harnsgueie qeMoHCTpallMOHHbIE MaTepUabl

[IporpammHuoe obecrnieyeHue:

Linux (Ubuntu) (pactipoctpansieTcst CBOOOIHO)

LibreOffice (pacmpoctpansieTcsi CBOOOIHO)

7-Zip(pactipocTpaHsieTcs CBOOOHO)

Adobe Acrobat Reader (pacnpoctpansieTcsi CBOOOIHO)

[ToMelienre i CaMOCTOSITENNHLHOM pabOThl 00YJaIOIUXCSI —YUTaTbHBIN 3aJ1
Crynbs, cronsl Ha 10 mect, [IK — 1 wT. ¢ Beixogom B IHTEpHET.

3.2 UudopmannonHoe odecnieyeHne 00yueHUus

OcHoBHas JquTEparypa

l.baepun M.MA. MaremMatuka Ayl TEXHMYECKUX KOJUICIKEW M TEXHUKYMOB
[@nexktponHbi  kypc]: [Tekcr]: y4yebHuk wu mpaktukym g CIIO  /
N.N.  bapun.-M.:  M3aaTenbcTBO KOpaiitr, 2018.-397c.  Cepus:
[IpodeccronanbpHOe 00pazoBaHue (JIIEKTPOHHBIN pecypc)
https://www.biblio-online.ru/viewer/9D6CE1CA-9504-4C54-9E21-
C939010C2743#page/2

2.Cenpix N.FO. Marematuka: YueOnuk u mpaktukym mais CIIO/ N.IO. Cenpix.-
M.- UznatensctBo FOpaiit, 2018.-443c¢.- Cepust: [Ipodeccuonanbroe obpazoBanme
3.I'puropseB B.II. Dnements! Boicmield marematuku: yueOouuk /B.I1. I'puropnes.-
M.: U3narensckuil neHTp «Akagemus»,2017.- 400c.

JlonoJiHUTe/ILHAS JINTEpPaTypa

1. boromosioB H.B. Maremaruka: yueOnuk mis CIIO / H.B. boromomnos.- M.:
FOpaiit, 2015.- 396 c.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JUCHUIIIAHBI

Pe3yabTaThl 00y4eHUus
(ocBOeHHbIE yMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOABI KOHTPOJISA U
OIIeHKHU pe3yJIbTaTOB 00y4eHUs

Ymenus:

BeimmonnsATe onepanuu Haxg MaTpULUAMHU M |TEKYLIUKA KOHTPOJb:

pelIaTh CUCTEMBI JIMHEWHBIX YPABHEHHUIM; OLCHKa  pCHlICHUA  CUTYAaTHUBHBIX
3amay, pazdopa MPOU3BOACTBEHHBIX
CUTYyalHH, BBIITOJTHEHUS
BHEAYJIUTOPHOU CaMOCTOSITEJIbLHOU
paboThl, BBITIOJTHEHUS
MPAKTUYECKUX padOT

[Tpumensate mMeToasl auddepeHITHaTbHOTO U|TEKYIINI KOHTPOJIb:

MHTETPAJIbHOI0 UCYUCIICHUS; OCHKa pCIICHUA  CHUTYAaTUBHBIX
3amay, pazdopa MPOU3BOACTBEHHBIX
CUTYyaIlUH, BBITIOJTHEHUS
BHEAYAUTOPHOM CaMOCTOSITEIbHOU
paboTHI, BBITIOJTHCHUS
IPAKTHYECKHUX paboT

Pemate qudpepennnanbubie ypaBHEHHUS. TEKYIIHI KOHTPOJIb:
OLIEHKa PEHIEHUsI CHUTYaTHUBHBIX
3a1a4, pa3dopa MpOU3BOACTBEHHBIX
CUTYyalHH, BBITTOJTHEHUS
BHEAYJIMTOPHOU CaMOCTOSITEJIbHOU
paboTHI, BBITIOJTHCHUS
IPAKTHYECKHUX paboT

3HaHua:

OcHOBBI MaTeMaTH4ECKOIO aHaIn3a,| TEKYLUHA KOHTPOJIb:

JUHEWHOW  anreOpbl U aHAJIUTHYECKOM|OUCHKA  PCIICHUS  CUTYaTHBHBIX

reOMETPHI 3ajaad, pav136opa POU3BOICTBEHHBIX
CUTYyalHH, BBITTOJTHEHUS
BHEAYJIUTOPHOU CaMOCTOSITEJIbHOU
paboThI, BBITIOJTHEHUS
IPAKTHYECKHUX paboT

OcHOBBI muddepeHnnanTbHOTO U |TEKYIIUH KOHTPOJIb:

MHTETPAIBHOTO HCUUCIEHUIN OIIEHKa PEHIEHUsI CHUTYaTHUBHBIX
3amay, pa3zdopa MPOU3BOACTBEHHBIX
CUTYyaIluH, BBITIOJTHEHUS
BHEAYJIUTOPHOU CaMOCTOSITEJIbHOU
paboThI, BBITTOJTHEHUS
MPAKTUYECKUX padOT
IK3aMEH
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[Iporpamma paspaGorana B coorsercteun ¢ ®I'OC CITO mo crenmansHOCTH
09.02.04  Hudopmanmonnsie  cucremsl (o OTpaciiAM)  YTBEPIKIEHHLIH
MunncrepcrBom obpasosanus M mayku Pocemiickoii Menepamnu  14.05.2014,
npukas Ne525u sapeructpuposansbiii B Muntocte Poccru 03.07.2014, Ne 32962

Paspaboram: _, @ . Tperybos B.H.

Ilporpamma paccMoTpena u ogoGpena Ha zacenanuu [TLIK o6mmux I'YMaHHUTapHbIX,
COLHANTEHO- 3KOHOMHYECKHX H eCTeCTBEHHOHAYYHBIX JHCIIHILIHH

npotokon Ne 5 or  «3» mapra 2020 .

IIpencenarens TTHK Ay @umanmnosa C.B.

ITporpamma pacemoTpena u ofjoGpeHa Ha 3acelaHuH Y4eGHO- MeTOIHYeCKOl
komucentt BI'MT- dunuana @I'BOY BO Operbyprexuiit TAY

[Tporokon Ne 6 or «12 » mapra 2020 .

[Ipencenarens ygedHO-MeTOAMYECKOH KOMHUCCHH ﬂé@uj Egciokos C.A.
COI''TACOBAHO

MerommcT é;j{i{"/ Jleontresa E.P.
3asenyromas 6ubnuorexoit Wi Hvmutpresa H.M.
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