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1. MACHIOPT PABOYEM ITPOI'PAMMBbI JTUCTIUITJIAHBI
EH.01 «QJIEMEHTbBI BBICIIEU MATEMATHUKWN»

1.1. O6a1acTh NpUMeHeHUs1 padoyeil MPOrpaMmbl

PaGouas mnporpamma gucrmmumasl  EH.01  «3nemenTsr  BBICHICH
MaTE€MaTUKW» SBJIAETCS YacThblO MPOrpamMMbl IMOATOTOBKU  CIELUAIUCTOB
cpennero 3BeHa B cootrBeTcTBUU ¢ PI'OC CIIO mo cnenmamsnoctu 09.02.04
«HpopmanoHHbIe CUCTEMBI (TI0 OTPACIIAM).

1.2. MecTo AMCUMILIMHBI B CTPYKTYPe NPOrpaMMbl OATOTOBKHU CNIENATHCTOB
Cpe/Hero 3BeHa: yuyeOHas TUCIUIUIMHA OTHOCUTCA K MAaTEMaTHYECKOMY M 001IeMy
€CTECTBEHHOHAYYHOMY LIUKITY.

1.3. Hean u 3aga4yu JMCHUIUIMHBI — TpeOOBaHHs K pe3yJbTaTaM
OCBOCHMS TUCIHUILINHBI
B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0yYaOUIUIICs TOJKEH:
ymembp:
— BBINOJHATH ONEPally HAJl MATPHUIIAMU U pEIIaTh CUCTEMBI JIMHEHHBIX
YPaBHEHMUI;
— TMPUMEHSTb METOJbI TU(PPEPEHIINATBHOIO U HHTErPATbHOTO UCUHUCIICHHUS;
— pewath AuddepeHuuanbHble YpaBHEHUS;
3Hamp:
— OCHOBBI MAaTEeMaTHYECKOTO aHaJIU3a, IMHEHHOMN anreOphl U
AHAJIMTUYECKOU TEOMETPUH,
— OCHOBBI 1H(PepeHInaNIbHOTO U UHTETPATBLHOTO NCYUCIICHUSI.

Pe3y.]'II::TaTOM OCBOCHH: MPOIpaMMBbI ABJICTCA OBJIAACHUC YUAIIMMMUCA O6H_II/IMI/I
141 HpO(beCCI/IOHaJ'IBHBIMI/I KOMIICTCHIIMSAMMU.

Kon Coaep:xanne komnereHuuu B coorsercreun ¢ ®I'OC CI1O
KOMIIETeHIIUH
OK 1 [loHnMaTep CyIIHOCTB M COLMAJBHYIO 3HAYMMOCTH CBOEH
Oynymieit nmpodeccun, MPosIBJISITH K HEW YCTOWYMBBIM UHTEPEC.
OK 2 Opranu3oBbIBaTh ~ COOCTBEHHYIO  JESTEIbHOCTb,  BBIOMpATh

THUIIOBBIC METOJIBI M CIOCOOBI BBIMOJHEHUS TPOQPECCHOHATBHBIX
3a/1a4, OIleHUBaTh UX 3 (HEKTUBHOCTH M Ka4ECTBO.

OK 3 [IpyHuMaTe pelieHuss B CTaHJAPTHBIX M HECTAHJAPTHBIX
CUTYalMSIX ¥ HECTH 32 HUX OTBETCTBEHHOCTb.
OK 4 OcyiiecTBiATh MOUCK W HCNOJb30BaHHE  HWHGOpMAIIUH,

HeoOxonuMon i1t 3(PEKTUBHOrO BBIMOJHEHUSI MPOodeccuo-
HaJIBHBIX 33]1a4, MPOPECCUOHAIBHOTO U JMYHOCTHOTO PA3BUTHAI.

OK 5 Hcnons3oBath MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJO-
MU B IPO(hecCHOHAIBLHON 1eITeTbHOCTH.
OK 6 PaGotath B KOIEKTHBE M B KOMaHJE, Y3PPEKTUBHO OOIIATHCS C

KOJIJICTAMH, PYKOBOJICTBOM, HOTpe6I/ITeJ'IHMI/I.




OK 7

Bbpate Ha cebst OTBETCTBEHHOCTHh 3a PabOTy WIEHOB KOMaHJbI
(MOAYMHEHHBIX ), pe3yJIbTaT BHIIIOJIHEHHUS 3aJaHUil.

OK 8

CaMocCTOSITEIbHO ONpeAeNATh 3ahaud NPOPECCHOHAIBHOIO U
JUYHOCTHOTO  pPAa3BUTHUSA, 3aHUMATBCS  CAMOOOpPA30BaHUEM,
OCO3HAHHO IJIAHUPOBATh MOBHIIICHNE KBATM(UKAIINH.

OK9

OpueHTUPOBATHCS B YCIOBHUSX YaCTOM CMEHBI TEXHOJOTUW B
poecCHOHANbHOM IESITEIbHOCTH.

IIK 1.1

Cobuparb  jgaHHBIE Uil  aHajiu3a  MCIOJIb30BaHUS U
GbyHKUHOHUPOBaHUS MH(GOPMAIIMOHHONW CUCTEMBbI, Y4acCTBOBAThH B
COCTABJICHUM OTYETHOM JTOKYMEHTAllMW, MPUHUMATh y4acTHUE B
pa3paboOTKe TIPOCKTHOW JOKYMEHTAIlMd Ha MOAU(PUKAIINIO
MH()OPMAITMOHHOW CHCTEMBI.

[IK 1.2

B3anMozeiicTBOBaTh CO CIEHUATMCTAMU CMEKHOTO NpOoQUIs pu
pa3pabOTKe METOJI0B, CPEICTB W TEXHOJOTMH MPUMEHEHUS
00BEKTOB MPOGECCUOHAIBHOU JIEITEIILHOCTH.

I[IK 1.4

YyacTBOBaThH B SKCIICPUMCHTAJIbHOM TCCTUPOBAHUU
HH(i)OpMaHI/IOHHOfI CHCTEMBI Ha ATame OMNBITHOM OKCILIyaTalluu,
(1)I/IKCI/IpOBaTI> BBISIBJICHHBIC OIINOKHU KOOHUPOBaHUA B
p33pa6aTI>IBaeMI>IX MOOYJIAX HH(i)OpMaHHOHHOﬁ CHUCTCMBEI.

[IK 2.3

[IpyMeHsTh METOIMKH TECTUPOBAHUS pa3padaTbIBA€MbIX
MIPUIIOKEHU .

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOeHHE padoyeil MPporpaMmbl
y4eOHOM TUCHUIINHBI:
MakcUMalbHas ydeOHas Harpy3ka ooydaromerocs — 240 gaca, B TOM 4Hce:
oOs13aTenbHAs ayIUTOpHAs yueOHast Harpy3ka ooydaromierocs — 160 gacos;
camocTosTenbHas pabora odyyvarorerocs — 80 yacos.




2. CTPYKTYPA U COAEPKAHUE JJUCHUIIJINHBI

2.1. O0bem yuyeOHOH TUCIUIJIMHBI U BUABI Y4eOHOI padoThI

Bun yueOHoit padoThl

O0BeM yacoB

MakcuManbHasi yueOHasi HAarpy3ka (Bcero) 240
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 160
B TOM YHCIIE:

TEOPETUUYECKOE 00yUeHUE 110

MPAKTUUECKHUE 3aHITHS 50
CamocrosiTesibHas pa0doTa o0yuaromerocs (Bcero) 80
B TOM YHCJIE:

BBITIOJITHEHHE TOMAITHHUX 3aJJaHUH, 28

MOATOTOBKA K MPAKTHYECKUM 3aHATHSM, 37

NOATOTOBKA JOKJIAJIOB II0 TEME, 10

NOATOTOBKA IIPE3EHTALMI Ha 33JaHHYIO TEMY. 5
IIpomexyrounas arrecranus B popme 9K3aMeHa




2.2. TemaTu4eckuii miaH u cogepxanve gucuiinabl EH.01 «J/1eMeHTHI BbICIIEH MaTeMaTHKH»

HaumenoBanue pasaeioB u Coaepxxanue y4eOHOIro MaTepuasia, NpaKTHYeCKUe 3aHATHS, O6bem YposBens
TeM caMoCTosiTeJIbHAs padoTa 00y4arUuXcs 4acoB YCBOCHHS
1 2 3 4
Beenenune
Conep:kanue y4eOHOT0 MaTepuaJia
Marematuka W  Hay4HO-TEXHHYECKMH IpOrpecc; MOHATHE O MaTreMaTH4YeCKOM
MOJEIUpPOBaHUU. Ponp MaTeMaTMKu B TOATOTOBKE CIELMAIUCTOB CPEAHEr0 3BEHA 2 1
KENE3HOJIOPOKHOTO ~ TpaHCHOpTa W (QOPMHUPOBAHMU  OOMMX  MPO(HECCHOHAIBHBIX
KOMIIETCHIINH.
CamocTtosiTeibHast padoTa 00y4yaommxcst 1
[ToaroroBka IOKIAJ0B O pOJIM MaTEeMaTHKH B OyIyIei mpodeccu.
Pasnen 1. Jluneiinas aareopa. 28
Tema 1.1.MaTpuusl u Conep:xanue yueOHOro MaTepuaa
omnpeneuTeH. ITonsatue marpunbl. Tunel MmaTpul. Panr Marpuusl. JInHelHbIe oniepanuyuy HajJ MaTpULAMU.
CpolictBa omnepauuii  Hajy Marpunamu.  OmnpenenuTens  KBaJpaTHOW — MaTpPHULBL.
Omnpenenurenu 1-ro, 2-ro, 3-ro nopsankos. [Ipasuno Capproca. CBoiicTBa onpeAenInTeNeH. 8 5
MuHopsl M anrebpanyeckue AOMONHEHUsA. TepemMa O pasIoXKEHUU ONpPENeNUTeNs 10
3JIEMEHTaM CTPOKHM WM crojbua. OOparHas MaTpuia. AJITOPUTM OOpallleHUs] MaTpull.
Merton ["aycca HaxokaeHNUs 00paTHONW MaTpHIIbI.
IIpakTH4eckne 3aHATHA
HaxosxeHne panra Matpunbl. BeinoaHeHnne onepanuii Hax MaTpuamMu. Beraucinenue 4
onpenenureneit. OOpaiieHne MaTpuil 3-ro Hopsiaka.
CamocrosiTesibHas padoTa o0yuyaroumuxcst
[TpopaboTKa KOHCTIEKTOB 3aHSITHIA.
[ToaroroBka K nmpakTUYeCKUM paboTaM.
OdopmiieHre 0TYETOB MO MPAKTUYECKUM paboTaMm. 5

NuauBunyansHOE qomanHee 3aganve. Beruncienue onpeaenureneit. [Iposepka
BBIUMCIICHUH ¢ TOMOIIBIO TabunyHOTro npoueccopa MS Excel.




Tema 1.2. Cucrembl
JIMHEeHHBbIX YPaABHEHUIA.

Conep:kanue y4eOHOIro MaTepuaa

OcHoBHble noHATUA U onpenenenus: Teopun CIIAY. Onpenenurenb cucTeMbl N JIMHEHHBIX
YPaBHEHUN C N HEU3BECTHBIMU. PellleHne CHUCTEMBI JIMHEHMHBIX YpPaBHEHUN B MAaTPUYHOU
dopme u no teopeme Kpamepa. OcHOBHasi MaTpHlla U pacUIMpEHHAas MaTpulla CHCTEMBI.
MeTto nocneaoBaTenbHOIO UCKIIIOUEHUST HEU3BECTHBIX - MeTol ['aycca. Pemenne cuctemsl
JUHEHHBIX ypaBHEHUIl C IMOMOLIBIO 3JEMEHTAPHBIX MPeoOpa3oBaHUN pacIIUPEHHOU
MaTpPUILIbI CUCTEMBI.

I[pakTuyeckue 3aHATHS
Pemenne npocreimmx MaTpuuHbIX ypaBHeHUU. [Ipumenenne merona Kpamepa.
Pemenne CJIAY meTon0oM mocienoBaTeabHbIX UCKITIOUEHUNH HEM3BeCTHRIX (MeToa ["aycca).

CamocrosiTesibHAs paboTa 00y4arOmMXCcs

[IpopaboTka KOHCTIEKTa 3aHSATHSI.

[ToaroroBka K MPakKTUYECKUM pabOTaM.

OdopmieHre 0T4ETOB MO MIPAKTHUYECKUM paboTam.

NunuBuayanbHoe nomaiiHee 3aganue. [IpoBepka BBIYMCIEHU ¢ TOMOLIBIO TAOJUYHOIO
npoueccopa MS Excel.

Pa3nes 2. OcHOBBI TeOPHH KOMILJIEKCHBIX YHCeJl.
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Tema 2.1. YucsaoBbie
MHO’KeCTBA.

Coaepixanue yueOHOro MaTepuasa

Mo1HOCTh MHOXKECTB, CYETHBIE U HECUETHBIE MHOKECTBA. MHOKECTBO JIEHCTBUTEIBHBIX
qucell, ero CBOMCTBA; aKCHOMa HETIPEPbIBHOCTH, IPUHLIUIT ApXUMEAA, METO
MaTeMaTHYeCKOM MHAYKIIMH; aOCOIIOTHAs BEJIMYMHA AEHCTBUTEIBHOIO YUCIIA, €€ CBONCTBA.

CamocrosiTesibHas padoTa 00y4arOMIMXCA

ITpopaboTka KOHCIIEKTa 3aHITHS.

NnnuBuayanbHOe nomaliHee 3aganue. Pemenue anreOpanueckux ypaBHEHHH,
COJIEpIKaIIMX EPEMEHHYIO 110J1 3HAKOM MOJTYJIS.

Tema 2.2. KoMniekcHbIe
qyucaa.

Conep:xanue yueOHOro MaTepuaJa

Pacumpenue 4nciioBbIXx MHOKECTB. MHOKECTBO KOMIUIEKCHBIX YUCEN KaK paclIMpeHne
MHO’KECTBA JEHCTBUTEIBHBIX yKcen. OnpeaeseHne KOMIUIEKCHOTO YKcia B
anrebpandeckoii hopme, reomeTpudeckoe n3oopaxkenue. J[eficTBUS Hal KOMIUIEKCHBIMU
YUCIaMH B aireOpandeckoit popme. Tpuronomerpudeckas opmMa KOMIUIEKCHOTO YHCIIA,
¢dbopmyna Myaspa. [TokazatenbHas popma KOMITTIEKCHOTO yucia, hopMyina Dimepa.
JleficTBUS HaJl KOMIUIEKCHBIMH YHCJIAMHU B TPUTOHOMETPUUYECKON U MTOKa3aTeIbHOU (popmax.




I[MpakTuyeckue 3aHATHSA

JleiicTBHsI HaJl KOMIUIEKCHBIMU YHCIIaMH B alnreOpandeckoit popme.

JleficTBUs HAJl KOMIUIEKCHBIMU YUCJIaMHU B TPUTOHOMETPUUYECKON U MTOKA3aTEIbHOU
dbopmax.

CamocrosiTesibHas paboTa 00y4arOMMXCs
[TpopaboTKa KOHCIIEKTOB 3aHATHIA.

[ToaroroBka K MpakTUYECKUM paboTaM.
OdopmiieHre 0TYETOB 1O MPAKTUIECKUM paboTaM.

Pa3znen 3. DiieMeHTHI AHAJIUTHYECKON reOMeTpPHH.
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Tema 3.1. BexkTopHasi
ajreopa.

Conep:xanue yueOHOro MaTepuaJia

Omnpenenenue BekTopa. Omepanuu Haja BEKTOpaMH, CBOHCTBAa. KoopauHatel BeKTOpa,
Monydb Bekropa. CKalsipHOE TIPOM3BEICHUE BEKTOPOB, €r0 BBIPAKCHHE Yepe3
KOOpPAWHATLI, ITPUJIOKCHUC! YT'OJI MCIKAY BCKTOpaMHU. BGKTOpHOC IMPOU3BCACHUC BEKTOPOB,
€ro BBIPQKCHUE Yepe3 KOOPAHMHATHI, IPHIIOKEHHE: YCTAHOBJICHHE KOJUIMHEAPHOCTH
BEKTOPOB, HAXOXJCHHWE IUIOMAAM TapajuiejiorpaMmMa W TpeyrojbHuKa. CMernranHoe
MIPOU3BE/ICHNE BEKTOPOB, €r0 BEIPAXKEHUE Yepe3 KOOPAUHATHI, IPUIIOKEHHE: YCTAaHOBICHUE
KOMIUIAHAPHOCTH BEKTOPOB, HAXOXJICHHE OOBEMOB Mapajuielienunena W TPEyroJbHOU
MTUPAMUJIBI

HpaKTI/I‘leCKOQ 3aHsATHE
HpI/IJ'IO)KeHI/ISI BCKTOPHOTI'O U CMCIIAHHOT'O ITPOU3BCACHUS BEKTOPOB.

CamocrosiTesibHas padoTa 00y4arOIMMXCH

ITpopaboTka KOHCIIEKTa 3aHTHS.

[ToaroroBka k nmpakTudeckoi padore.

OdopmiieHre oTueTa Mo MpakTUYECKO padoTe.

I/IH)II/IBI/IHyaJ'H)HOG JOMallIHEEC 3alaHuC. HpI/IJ'IO)KeHI/Iﬂ CKaJIApHOTO IMPOU3BEACHUA BEKTOPOB.

Tema 3.2. Cucrema
KOOPAMHAT HA MJIOCKOCTH U
B IPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJa
Paznnunrnie BHUJbI CUCTEM KOOPAHWHAT. OcCHOBHEIE IMMPUITOKECHUA METOAAa KOOPAHUHAT.
IIpeobpa3oBaHus CHCTEMBI KOOPJMHAT.

CamocrosiTesibHass padoTa 00y4arOmMXCs
[TpopaboTka KOHCIIEKTa 3aHSITHS.




Tema 3.3. [Ipsimasi u

Conep:kanue y4eOHOIro MaTepuaa

IUIOCKOCTH B IPOCTPaHcTBe. | Buapl ypaBHeHUH MpsiMO Ha IIJIOCKOCTH W B MPOCTPAHCTBE (4Yepe3 [BE TOUKH, 6
napaMeTpuieckoe, KaHOHU4YecKoe, ooiiee). YpaBHEHHE TNIOCKOCTH B IPOCTPAHCTBE
[InockocTh B KOOPAMHATHOM IMPOCTPAHCTBE. B3aWMHOE pacmoioXeHHe MpsIMbIX U
IJIOCKOCTEHN B KOOPAMHATHOM IpocTpaHcTBe. OCHOBHBIE 3a/jaun: YTOJI MEXKIY IPSIMbIMH,
MPSIMON U TUIOCKOCTBIO, MJIOCKOCTSAMU; Y CIIOBUS NapauIeIbHOCTH U MEePHEHAUKYIIPHOCTH
IPSIMBIX U IJIOCKOCTEM.
IIpakTHyeckoe 3aHsATHE. 5
CocraBiieHue ypaBHEHUH NPSAMBIX U TUIOCKOCTEH.
CamocrosiTesibHasA padoTa 00yyaromuxcst
[IpopaboTka KOHCTIEKTa 3aHSATHSI. 1
[ToaroroBka K npaktudeckoi padore.
OdopmiieHre oTyeTa o MPaKTUYECKON padboTe.
Tema 3.4. Kpusble 2-ro Conep:xanue yueOHOro MaTepuaJia
nopsijika. VYpaBHeHHEe BTOpPOro Topsaka. MHOXKECTBO TOYEK KOOPAMHATHOM  IJIOCKOCTH,
COOTBETCTBYIOIIEE JAaHHOMY ypaBHEHHIO. KpuBble BTOpPOro mopsiika Ha KOOPAMHATHOM 2
IJIOCKOCTH, UX KAHOHUYECKHE YpaBHEHUS, CBOICTBA U rpaduueckue n300pakeHus: FIUTUIIC
(vacTHBIH cirydail - OKpYKHOCTB), runiep6os1a u napadoda.
CamocrosiTesibHas paboTa 00y4aromMXxcs
[TpopaboTka KOHCIIEKTa 3aHSATHUS. 1
[ToaroroBka coobuienuii o teme: IloBepXHOCTH BTOPOTO MOPSIKA. DIUTUIICOUI.
ITapa6onona. I'unep6oion.
Pa3znen 4. MaTemaTnuecKkuii aHaIu3.
134
Tema 4.1. IIpeaena u Conep:kanue y4e0OHOIro MaTepuaa
HENpPepbIBHOCTb. YucnoBele mnocnenoBarenbHocTu. Ilpenen mocnenoBaTeNbHOCTH, CBOMCTBA IIpEleEna.
[Ipenen MOHOTOHHOW OrpaHMYECHHON TMOcaeAoBaTeNbHOCTH. Yucio e. HarypanbHbie
norapupmsel. Ilpenen ¢ynknum B TOuke, ero cBoicTBa. OJIHOCTOPOHHUE MPEIEIBI.
beckoneuno Oospiime u OeCKOHEYHO Maible (QyHKUMU. 3amedaTelbHbIE MPEAEbl. 2
OKBHUBAJICHTHbIE OECKOHEYHO Majble, WX MPUMEHEHHE TIPH BBIUYMCIECHUH MPEJEIIOB.
HenpeppiBHOCT, (yHKIIMM B TOUYKE, HAa MPOMEXYTKe. Touku paszpeiBa (YHKIUU U UX
KJ1accu(uKanus.
IIpakTnyeckue 3aHATHSA
Brruucnenue npenenoB u packpeiTue Heonpenenéunoctei. Mccnenoanue Gpynkium Ha 5

HCIIPCPBIBHOCTD. Brrunciaenue OOIHOCTOPOHHUX MPCACIOB U KJIaCCI/I(l)I/IKaL[I/IH TOYCK pa3phbiBa.
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CamocTrosiTesibHasi padoTa 00yYyarOIMXxcst
[TpopaboTKa KOHCIIEKTOB 3aHATHA.

[ToaroroBka Kk MPakKTUYECKUM pabOTaM.
OdopMieHre 0TYETOB MO MPAKTHIESCKUM paboTaMm.

Tema 4.2
JAudppepennunanbHoe
HCYHCJIeHHEe PYHKIMH
OHOM JAefCTBUTEJIbHOI

Coaep:kaHue y4ueOHOTro MaTepuaa

CBsi3b MEXIly HENPEPBIBHOCTBIO W TuddepeHimpyeMoctbio ¢GyHKIuid. [IponsBoaHbIe
OCHOBHBIX 3JIeMEHTapHbIX (yHKIUH. [IpaBuna BeIMHCICHUS MPOW3BOAHBIX. [Ipou3BoaHas
CIOXKHOM 1 oOpaTHOM pyHKIMH. Jlorapudmudeckoe nuddepeHmpoBaHue.

nepeMeHHOI. Huddepennman GyHKINH, €ro reoMeTpudeckuii cMbici. [IponsBoanbie u nuddepeHimans
BbIcHIMX MOPsAKOB. OcHOBHble Teopembl: ®Pepma, Posmns, Jlarpanxka, Komm. IlpaBuna
Jlonurass.
HccnenoBanne (QyHKIMM C TIOMOIIbIO TMPOM3BOAHOM: BO3pacTaHWE U  YOBIBAHUE;
AKCTPEMYMBI (HEOOXOIMMOE YCJIOBHE CYIIECTBOBAHUS); BBITYKIOCTh rpaduka (yHKIWH,
TOYKH nepernda; acuMnToThl rpaduka Qynkuuu. O01as cxeMa uccieqoBaHus QYHKIIMH.
IIpakTnyeckune 3aHATHSA
Texnuka muddepenumnponanus. JuddepeHunrpoanue cI0KHOU QyHKINU.
Beruucrienne npon3BOAHBIX BRICIIMX MOpAAKoB. [Ipumenenne nuddepennnana k
MPUOIMKEHHBIM BBIYUCIICHUSM.
[TocTpoenue rpadgukoB QyHKIHI IO OOIIEH cXeMe UCCIIeI0BAHMS.
CamocrosiTesibHas padoTa 00y4arOIMMXCH
[TpopabGoTKa KOHCTIEKTOB 3aHATHA.
[TonroToBka K MpakTUYECKUM paboTam.
OdopmieHre 0TYETOB MO IPAKTUUECKUM paboTam.
NunuBunyansHoe nomamHee 3aganue. [Ipumenenne npasuna Jlonurans.
Tema 4.3 Conep:xxanue yueOHOro MaTepuaJia
JAu¢ppepenunanbHoe ODYHKIIMU HECKOJIBKUX JICHCTBUTENBHBIX epeMeHHBIX. [Ipenien u HenpephIBHOCTh (YHKIIUN
HCYHUCIeHHe (PYHKIUA IBYX mepeMeHHbIX. CBoicTBa (YHKIMM, HENpPEepbIBHBIX B OrPAaHUYEHHON 3aMKHYTON
HECKOJIbKHX o0nacTH.
AEHCTBUTEJIbHBIX YacTHble NPOM3BOJHBIE IEPBOIO MOPSAAKA M KX TEOMETPHYECKHH CMBICH. YacTHbIE
nepeMeHHbIX. IPOM3BOJIHBIE BBICIIUX MOpsAAKoB. [lonublil auddepennman QyHKIUN 1 ero NpuMEHEeHue K

HpI/I6J'II/I)KeHHI)IM BBIYUCIICHUSAM.

[TpousBoaHas cnoxxknoit ¢pynkuun. [Tonnas mpousBoaHas. MHBapuaHTHOCTH (hOPMBI
nostHOTO MU depennmana.

OKcTpeMyMbl QYHKIUH IBYX nepeMeHHbIX. Heo0xoauMoe 1 J0CTaTouHoe yCIoBUe
sKkcTpemyMa. Hanbomnbive 1 HauMeHbIMe 3Ha4eHHs (YHKIIUU B 3aMKHYTOM 001acTH.
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IIpakTnyeckue 3aHATHS

Brruncnenue yaCTHBIX MPOU3BOAHBIX U AU(depeHnanoB GyHKINNH HECKOIbKUX
IIEPEMEHHBIX.

HaxoxneHue s3kcTpeMyMOB (YHKIIMH HECKOIbKUX ITEPEMEHHBIX.

CamocTosiTesibHasi padoTa 00yYyarOIMXcst
[TpopaboTKa KOHCTICKTOB 3aHSITHA.

[ToaroroBka K MpakTUYECKUM paboTaM.
OdopMieHE OTIECTOB TTO TPAKTHICSCKUM paboTaMm.

Tema 4.4.

HHTerpasbpHoe ncUncIeHne
(pynkuuii oqHoi

el CTBUTEILHOM
nepeMeHHOM.

Conep:xanue yueOHOro MaTepuaJia

Heompenenennslit uHTErpa, ero cBoicTBa. Tabauia OCHOBHBIX HEOIPeIeIeHHbIX
MHTErpajioB. MeTo1 HeNoCpeACTBEHHOTO UHTETPUPOBaHusA. MeTo1bl MHTErpUPOBaHUS
3aMEHOH MEepEeMEHHON U 110 YacTaM. HTerpupoBanne NpoCTEMIINX paliOHaIbHBIX
npoOeit. UnTerpupoBanue paloHalbHBIX 1podel. IHTerpupoBanue
TPUTOHOMETPUUECKUX (QYHKIHMMI. Y HUBEpCcallbHAsl TPUTOHOMETPUYECKAs TIOJICTaHOBKA.
Hcnonb30BaHne TPUTOHOMETPUYECKUX MTpeoOpa3oBaHuii. OnpeieeHHbIN HHTErpaj Kak
npeie UHTErpaibHON CyMMBbI. ['eoMeTprueckuil v (pU3HuecKuil CMBICI ONPEEIECHHOIO
uHTerpana. @opmyna HetoTona-JleitOnuma. CBoiicTBa orpeieIeHHOro HHTErpaa.
WHuTerpupoBanne 3aMeHbl IEPEMEHHOM U 10 YacTsM. HecoOCTBEHHbIE MHTETpaJIbl IEPBOTO
U BTOPOro poAos. [IpuinokeHne onpeneneHHoro nurerpaina. Berarciienue mioiauen
IUIOCKUX (puryp. Berurcienue AMUHBI 1yTH IIIOCKOM KpHUBOi. Beuncienue oobvema tena.

12

IIpakTHYeckue 3aHATHSA

HHTerpupoBanue 3aMEHON IEPEMEHHON U 110 YACTSIM B HEOIPEIEICHHOM UHTETpase.
WuTerpupoBanne paliOHATBHBIX U TPUTOHOMETPUYECKUX (DYHKIUH.

Beluncienue onpeneneHHblX HHTErpasos.

['eomeTprueckne NpuIOKEHUsI ONPEACIIEHHOIO HHTETpaIa.

CamocrosiTesibHas padoTa 00y4arOMMXCs
[TpopaboTKa KOHCTIEKTOB 3aHSITHIA.

ITonroToBka K MpakTUYECKHUM paboTaMm.
OdopmiieHre 0TYETOB MO MPAKTUYECKUM paboTaMm.
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Tema 4.5.
HNuTerpajbHoe ucumncjieHue

GyHKUMH HECKOJIBLKHUX
JeHCTBUTEILHBIX

MNEePEeMECHHbIX.

Conep:xanue yueOHOro MaTepuaJia
JIBOIHOM MHTETpaJl M €r0 OCHOBHEIE CBOMCTBA. [ eomeTpuueckuii u (GU3MUECKUN CMBICTT
JBOMHOTO MHTErpajia. Beruncienrne qBOMHOIO MHTErpaia B I€KapTOBBIX U MOJSPHBIX

koopauHaTax. [IoHsaTHE TPOMHOIO MHTErpaia. 3aMeHa EPEMEHHBIX B JIBOMHBIX U TPOMHBIX

uHTerpanax. KpuposiauHeHble HHTETPabl IEPBOrO U BTOPOTO POJIOB.

HpaRTn'{ecmle 3aHATHUHSA

Brruucrienne qBOMHBIX HHTEIPAJIOB B ci1y4ae oonact 1 u 2 Tuna.
Beruncienue riomaneit 1 00bEMOB reOMETPHUYECKUX (PUTYP C TOMOIIBIO TBOWHBIX
WHTETPAJIOB.

CamocrosiTesibHAs paboTa 00y4arOmMXCcs

[TIpopaboTKa KOHCIIEKTOB 3aHATHIA.

[ToaroroBka Kk MpakTUYECKUM padoOTaM.

OdopmiieHre 0TYETOB IO TPAKTUIECKUM PadOTaM.

[ToaroroBka coobmienunii no reme: IlpuMeHenne ABOWHBIX, TPOHHBIX, KPUBOJIMHEHHBIX
WHTETPAJIOB.

Tema 4.6.
OOLIKHOBEHHDIE
AupdepeHunaNbHBIE
YPaBHEHHUSsI.

Conep:xanue yueOHOro MaTepuaJa

Onpenenenne 0ObIKHOBEHHOTO JU(depeHIINaIbHOTO ypaBHeHU. YacTHOe 1 ol1iee
pemenue quddepeHnmanbHoro ypasuenus. uddepenunanbabie ypaBHeHUs -0
MopsAJKa. YpaBHEHHUS € pa3IesSoUMMUCs nepeMeHHbIMU. OTHOPOAHbBIE YPaBHEHMUSI.

Jluneiinble ypaBHeHus. Y paBHeHHe bepHymm. YpaBHeHUs B ONHBIX U depeHnnanax.

VYpasuenus Jlarpanxa u Knepo. luddepennuanbubie ypaBHEHHsI BTOPOTO MOPSIKA.
Juddepennunanbable ypaBHEHUS, JOMYCKalOIINe NOHMKEHUE nopsaaka. JInnelinsle
OJTHOPO/IHBIE YPABHEHHUSI 2-T0 MOPsIIKa C MOCTOSHHBIMU KO3 puninentamu. Jlnneitnsie
HEOJIHOPOJHbIE YPaBHEHHMSI 2-TO MOPSAKA C MOCTOSHHBIMH KO3 hUlineHTaMu.

10

IpakTuyeckue 3aHATHSA
Pemenue nuddepeHnmanbHbIX ypaBHEHUN EPBOTo MOPSAKa.
Pemenne nuddepeHnranbHbIX ypaBHEHUH BTOPOTO MOPSIKA.

CamocrosiTesibHas padoTa 00y4arOIMMXCs

[TpopaboTKa KOHCIIEKTOB 3aHATHA.

[ToaroTroBka K MpakTUYECKUM padoTaMm.

OdopmieHre 0TYETOB MO MPAKTUIECKUM padoTaMm.

NunuBuayansHOE momarnHee 3aaanue. Pemenue nuddepeHnnaibHbIX ypaBHEHUH.
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Tema 4.7.
Teopus psinos.

Conep:kanue y4eOHOro MaTepuasa

OrnpenenieHne 4YMCIOBOrO pPsiia, CyMMa psifia, OCTaTOK psiAa, cBoicTBa psiaoB. lIpusnaku
CpPaBHEHHUs TMOJOXKUTENbHBIX psinoB. Ilpusnaku [lanmam6Gepa, Komm, uHTErpanbHbliil
npu3HaK. 3Hakodepenyromnuecs psaabl. [Ipusnak JleiiOHua. AOCOMIOTHAs W yCIIOBHAS
cxoauMocTh. OYHKIIMOHAJIBHBIE I10CIIEI0BATENLHOCTH U psabl. CTeneHHsle paabl. Paguyc u
MHTEpBaJ cXxoauMOocTHU. [loBeneHne CTENneHHOro psjia Ha KOHLAX MHTEpBala CXOIUMOCTH.
Psaner Tennopa u MaxkiopeHa.

10

I[pakTuyeckune 3aHATHS
HccnenoBaTh Ha CXOAUMOCTH PSAIBI IIPU IIOMOIIH TPU3HAKOB cpaBHEeHMsI, Jlanambepa u
Komm. Haxoxxaenue obmacteid CXOQUMOCTH CTETIEHHBIX PS/IOB.

CamocrosiTesibHasA padoTa 00yyaromuxcst
[TpopaboTKa KOHCIIEKTOB 3aHATHIA.

[ToaroroBka K MPaKTUYECKUM pabOTaM.
OdopMieHHE 0TICTOB TTO TPAKTHICSCKUM paboTaMm.

Pasnea 5. UnciieHHBbIE METOABI

29

Tema S.1.

YuciieHHOE pelieHue
YPABHEHUII ¢ OTHOM
nepemennoii u CJIAY.

Conep:xxanue y4eOHOro MaTepuaa

YucieHHble METONbl pEUIeHHs anreOpanyeckux H TPAHCLEHACHTHBIX YypaBHEHUH.
WuTepnonupoBaHre M 3KcTpanojgupoBaHue (GyHKUuN. YUCIEHHbIE METOAbl pPELICHUS
CHCTEM JIMHEHHBIX alre0pandyeckux ypaBHEHHI.

IMpakTuyeckue 3aHATHSA

Pemenne anreOpandeckux U TPAHCUEHACHTHBIX ypaBHEHUH, UCIHONIB3YS METOJ
MMOJOBUHHOTO JICIICHUS.

Pemenne cuctem nuHEHHBIX anrebpandeckux ypaBHeHU Mmetogamu ["aycca, mpoctoit
WUTEPALNU WU METOJOM 3eiaens.

CamocrosiTesibHas padoTa 00y4arOIMMXCs
[TpopaGoTKa KOHCIIEKTOB 3aHATHA.

[ToaroToBka K MpakTUYECKUM paboTam.
OdopmiieHre 0TYETOB 1O MPAKTUYECKUM paboTaM.

Tema 5.2. Uncsiennoe
au(pdepeHupoBaHHe.

Conep:xanue yueOHOro MaTepuaJa

[Tonstue o uncnennom auddepentupoannu. opmybl TPUOTHKEHHOTO
nuddepeHIMPOBaHNS, OCHOBAaHHbBIE Ha MHTEPIIOISAIIMOHHBIX opmynax HeroToHa.
AOCOTIOTHAS! IOTPEIIHOCTD B ONIPEIEIICHUH IPOU3BOIHO.

IIpakTHyeckoe 3aHATHE
[TpubnmxeHHoe BIYUCIEHNE TPOU3BOAHBIX (DYHKIIHUH.
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CamocTrosiTesibHasi padoTa 00yYyarOIMXxcst
[TpopaboTKa KOHCIIEKTOB 3aHATHIA.

[ToaroroBka Kk MPakKTUYECKUM pabOTaM.
OdopMieHre 0TYETOB MO MPAKTHIESCKUM paboTaMm.

Tema 5.3.
Yucennoe
HHTErpUPOBaHUe.

Conep:xanue yueOHOro MaTepuaJia

[TonsiTre o ynciaeHHOM UHTETrpUpoBaHUHN. DOPMYIIBI TPUOINKEHHOTO HHTETPUPOBAHUS:
(bopMyIIbl IPSAMOYTOJILHUKOB, Tpaneiuii, popmyna Cummncona. AOGCOIIOTHAS TOTPEIIHOCTb
MIPU YMCIICHHOM MHTErPUPOBAaHUU. YHUCIIEHHOE PEIlICHUE 3a/1a4 ONTUMU3ALNN: METO/T
JTUXOTOMHUH, METO]T 30JI0TOTO CEYCHUSI.

IIpakTH4yeckoe 3aHATHE
[TpubnukeHHOe BBIYUCIICHUE ONPEACICHHBIX HHTETPAJIOB.

CamocrosiTesibHasA padoTa 00yyaouuxcst
[TpopaboTKa KOHCIIEKTOB 3aHATHA.

[ToaroroBka K MPaKTUYECKUM pabOTaM.
OdopmieHre 0T4ETOB MO MIPAKTHUYECKUM paboTam.
[ToaroroBka npe3eHTaMi HA 3aJaHHYIO TEMY.

Oo0o01arouee MOBTOPEHHE.

Bcero

240

Jl1 XapakTepUCTUKH YPOBHS OCBOCHHs yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HAYEeHUS:
1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);
2. — penpOAYKTHUBHBIHN (BBIMOJIHEHUE IEATEILHOCTH 10 00pasIly, MHCTPYKIUH WM MOJT PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBHITTOJTHEHHE JICATEIIbHOCTH, pEIIeHIE TPOOIEMHBIX 3a/1a4)
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3. YCJOBHUS PEAJIU3ALIMM PABOYE# ITPOTPAMMBI
JUCHUILIAHBI

3.1. TpeGoBaHusI K MUHUMAJLHOMY MaTepPUAJIbHO-TEXHUYECKOMY 00ecrneyeHnI0
Peanuzamus pabGoueil mporpaMMbl AUCHUILIAHBI TpeOyeT HaIWuus y4eOHOTO

KaOuHeTa «MaTeMaTHYeCKuX TUCIUTUIAHY.

O6opynoBanue yueOHOro KabUHeTa:

— [IOCaJ0YHBIE MECTa M0 KOJIMYECTBY O0yYaIOIINXCS;

—pabouee MecCTo MPEno/1aBaTes;

— KOMIUIEKT Y4eOHO-HArJIAIHbIX TOCOOUIA 110 MaTEMATHUKE;

— CTEH/IbI U IJIAKATHI IO TeMaM Y4eOHOU JUCITUTUINHBI.

TexHuueckue cpeacTBa 00y4eHHUs:

— KOMIIBIOTEP C JIMLIEH3UOHHBIM [TPOrPaMMHBIM 00€CIIEYEHUEM;

— MYJIbTUMEIUUHBINA ITPOEKTOP.

3.2. UudopmanmoHHoe odecneyeHue 00yueHust
Ilepeyenb pekoMeHayeMbIX YUeOHBbIX U3aaHuil, UHTEepHeT-pecypcos,
AOMOJIHUTEJIbHOM JIMTEePaTyphbl

OcHoBHas JMTEpaTypa:

. Kpemep, H. 1II. Beicmias maremartuka st s5koHoMucTOB B 3 4. Yacte 1 : yueOHUK u
npaktukym st CI1O / mog pen. H. 1. Kpemepa. — 5-e uzn., nepepab. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2015. — 276 c. — (Cepus : [IpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-10174-4. — Texct : snexktponnblii / DBC IOpaiir [caiitr]. — URL:
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-3-ch-chast-1-442438

. Kpemep, H. III. Beicmas marematuka aias 3KOHOMHCTOB B 3 4. YacTh 2 : y4eOHHMK U
npaktukym st CIIO / mon pen. H. . Kpemepa. — 5-e u3ja., nepepad. u non. — Mocksa :
WznarensctBo IOpaiit, 2017. — 241 c. — (Cepus : IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-10173-7. — Texkcr : snekrponnsiii / DBC IOpaiir [caiitr]. — URL:
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-3-ch-chast-2-442439

. Kpemep, H. III. Bricmras matematuka st S5KOHOMHCTOB B 3 4. YacTe 3 : yueOHUK U
npaktukym st CIIO / mon pen. H. . Kpemepa. — 5-e u3ja., nepepad. u non. — Mocksa :
WznarensctBo FOpaiit, 2014. — 417 ¢. — (Cepus : [Ipodeccuonanbnoe odbpazoBaHue). —
ISBN 978-5-534-10171-3. — Tekcrt : snekrponnbiid / DBC IOpaiir [caiitr]. — URL:
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-3-ch-chast-3-442440

. Beicias matemaruka : yueOHuk u npaktukym 1uist CI1O / M. b. XpunyHosa [u ap.] ; moj o61.
pen. M. b. Xpunynosoii, U. U. lpiranok. — M. : U3natensctBo FOpaiit, 2018. — 472 c.

. Maremaruka. [Ipaktukym : yue6. nocobue mist CITIO / O. B. Tarapaukos [u ap.] ; mox oOmul.
pen. O. B. TarapuukoBa. — Mocksa : M3marensctBo FOpaiit, 2016. — 285 ¢. — (Cepwus :
ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-03146-1. — TekcT : 3eKTpOHHBIH //
DBbC IOpaiir [caiit]. — URL.: https://biblio-online.ru/book/matematika-praktikum-433902
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1.

~N o

JlonoiHUTEILHAS JIUTepaTypa:
Bappun, 1. . Marematuka : yueObnuk u npakrukym mis CIIO / U. U. baBpun. — 2-e u3n.,
nepepad. u gomn. — MockBa : HzmarensctBo HOpaiit, 2017. — 616 ¢. — (Cepus :
[Tpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-04101-9. — TexcT : 37eKTpOHHBINA //
OBC IOpaiir [caiit]. — URL.: https://biblio-online.ru/book/matematika-426511

. Hopodeera, A. B. Maremaruka : yueonuk ans CIIO / A. B. lopodeea. — 3-e usn., nepepad. u

norn. — MockBa : HznarensctBo HOpaiit, 2014. — 400 c¢. — (Cepus : I[Ipodeccuonanbaoe
obpazopanue). — ISBN 978-5-534-03697-8. — Texkcr : anexkrponnsiii / ObC FOpaiit [caiit]. —
URL.: https://biblio-online.ru/book/matematika-426504

boromonog, H. B. Maremaruka : yaeonuk ms CIIO / H. B. boromornog, I1. M. Camoiinenko. —
5-e m3a., mep. m gom. — M. : UzmarenmbctBo IOpaiit, 2018. — 401 c¢. — (Cepus :
IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-07878-7. — Tekct : 31eKTpOHHBINA //
3BC lOpaiit [caiit]. — URL: https://biblio-online.ru/book/matematika-433286

[Hunayes, B. C. Maremartuka : yueOHuk u npaktukym ans CI1O / B. C. Hlunaues ; nmox pen. A.
H. TuxonoBa. — 8-¢ u3n., mepepad. u mon. — Mocksa : U3marensctBo FOpaiit, 2015. — 447 c.
— (Cepus : Ilpodeccuonanproe obOpazoanme). — ISBN 978-5-534-11546-8. — Tekcer :
anektponHsii // DBC FOpaiit [caiiT]. — URL: https://biblio-online.ru/book/matematika-445570
I'ucun, B. b. Marematuka. IIpaktukym : yuebnoe mocobue mis CIIO / B. b. I'mcun, H. III.
Kpemep. — M. : UzparensctBo HOpaiit, 2016. — 202 c. — (Cepus : IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-8846-8. — Tekcr : anexkrponnsiii // DbC HOpaiit [caiit]. —
URL.: https://biblio-online.ru/book/matematika-praktikum-437448

DieKTpoHHO-6ubIHOTe Has cucTeMa n3gatenserea FOPAWIT www.biblio-online.ru

. DJNeKTpOHHO-OMONMOTeUHass ~ cucTeMa  «YHUBEpPCHTETCKas  OuOiauoreka  onjaiiHy  //

www.biblioclub.ru/.
DnexkTpoHHO-0nbImoTeunas cucrema «M3mparenscTa «Jlaas» www.e.lanbook.com
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHUS
JUCHUIIIAHBI

Konrposib #  omeHka  pe3yJbTaTOB  OCBOEHUSA  JUCIUILIMHBI
OCYLIECTBJISIETCS NPENOJABaTeIeM B IMPOLECCE NPOBEICHUS MPAKTUYECKHUX
3aHSITUN, TECTUPOBAHMUS, a TAK)KE BBIMOJHEHUS O0YyYAIOIUMUCS UHIANBUIYaTbHbIX
3ajaHuii  (3alUTHl  pedepaToB WM TPE3CHTALUN),MCCIEIOBaHMUS W aHalu3a
uH(pOpMAaIIH U DK3aMEHA.

HanmeHnoBaHnne 00beKTOB KOHTPOJIS @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
U OLlEHKH pe3yJabTaToB 00y4eHHust

V1. Bemmonuates onepauuu Hag matpuuamu  |[luceMenHas MPAKTUYECKAs pabora,
U pelllaTh CUCTEMBI JIMHEWHBIX ypAaBHEHUHM; |MHChbMEHHAs CaMOCTOsATENIbHas padora,
KOHTpPOJIbHAs paboTa, SK3aMeH.

V2. ITpuMeHSATh METOABI [TucemenHas MPAKTUYECKAs pabora,

b depeHITMaIbHOTO U UHTETPATBHOTO NUChMEHHAs CaMOCTOsITENIbHAsE — paborTa,

VCUYUCIICHUS; KOHTPOJIbHAs paboTa, YK3aMeH.

V3. Pemats auddepeHnmanbabe [TucbmenHas MpaKkTHYecKas pabora,

ypaBHEHUS. MMCbMEHHAsl CcaMOCTOsATENIbHas  paborta,
KOHTpPOJIbHAs paboTa, SK3aMeH.

3.1. OCHOBBI MaTEMAaTHYECKOT 0 aHAIN3A, OK3aM€H, OIIEHKa Ha MNPaKTUYECKHUX

JUHEWHOHN anreOphl U aHATUTUYECKOU 3aHATHSX, OLICHKA BHEAYIUTOPHOM

T€OMETPUH; CaMOCTOSITENIBHOW ~ paboOThl;  TEKyIIUi

KOHTPOJIb: YCTHBIN ((PpOHTANIBHBIH,
WHJUBUTyaTbHBIN) OMPOC.

3.2. OcHoBbI nuddepeHInanbHOTO 1 OueHka Ha TPAKTUYECKUX 3aHITHUAX,
HHTCIPAIBHOTO HCIHCIICHHA OIICHKAa  BHEAayJUTOPHOM  CaMOCTOS-
TETbHOW pabOThI; TEKYIIUMH KOHTPOJIb:
YCTHBIN ((PpOHTANBHBIH,
NunuBuayansHbIN) ompoc. DK3aMeH
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