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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Maremaruka SIBIISICTCSI OJTHOM u3 OCHOBHBIX TUCIIATUTHH
€CTeCTBEHHOHAayyHOro IMkia. Ha Heil OasupyeTcs TmpemnojaBaHue Kak JIpYyrux
byHIaMEHTATBHBIX JUCIHIUIAH, TaK U JUCITUIUIHH MTPO(PECCHOHATEHOTO IHKIIA.

Maremaruka  SBISETCS HE  TOJNBKO  MOIIHBIM  CPEICTBOM  PEIICHUS
TNPUKJIAIHBIX 33ad U YHUBEPCAIHHBIM SI3BIKOM HAyKH, HO TaKKe U DIIEMEHTOM
oO0IIel KyJIbTYypHI.

[lenpr0 MareMarnyeckoro 0Opa3oBaHUs SIBIISIETCS:

O BOCIIUTAHWE JOCTAaTOYHO BBICOKOH MareMarndecKol KyJIbTYpHI,
MO3BOJISIFOIIEH CaMOCTOSITENIPHO PACIIUPITh MareMaTH4eCKUe 3HAHUS W MPOBOJIUTH
MaTeMaTUYEeCKUI aHATN3 MTPUKJIATHBIX HHXCHEPHBIX 33/1a4,

[ pa3BUTHE JIOTUYECKOTO M QITOPUTMHUYECKOTO MBIIUICHUS, YMEHUS
OIEepUPOBaTh C AOCTPAKTHBIMU OOBEKTaMU U OBITh KOPPEKTHBIMU B YMOTPEOJICHUU
MareMaTU4YeCKUX TOHSATHUH, CHUMBOJIOB JUIS BBIPDOKCHUS KOJWYCCTBECHHBIX U
Ka4eCTBCHHBIX OTHOIIICHUI;

O (dbopMUpOBaHUE TPEACTABICHUN O MaTeMaTHKe Kak 00 0coOoM
cnoco0e TO3HAaHMA MHpPA, O PpOJM M MECTe MareMaruku B COBPEMEHHOMN
IIUBUJIU3AIIMA 1 MUPOBOU KYJIBTYpE.

1.2 3apauyu u3y4yeHUs JUCHUATIIMHBI

pa3BUTHE Yy OOYYalOIIMXCS HABBIKOB IO padoTe ¢ MareMaTu4ecKuM
anmaparoM JIMHEWHOW anreOpbl, aHATUTUYECKOW T€OMETPUM, MAaTeMaTHYeCKOTo
aHaIN3a, TEOPUU BEPOSITHOCTEN U MAareMaTuyeCKOW CTaTUCTUKH;

[] MOJATOTOBKA OOyYaloImUXCsi WX K CHCTEMHOMY BOCHPHSITHIO
TATbHEUIINX JUCHUIUIMH M3 YYEOHOro TIUIaHa, MCHOJB3YIOMIMX MaTreMaTHYeCKHUe
METO/bL;

N NOJyYyeHHe TMpeACTaBIeHUl 00 OCHOBHBIX HJEAX U METofax,
pa3BUTHE CIIOCOOHOCTEN CO3HATEJILHO UCIIOJIb30BaTh MaTepual Kypca;

0 YMEHHE Pa30HparbCsi B CYMIECTBYIONIMX MaTeMaTHYeCKHX METOAaX H
MOJIEIISIX U YCJIOBHSIX MX MPUMEHEHHS Ha PAKTUKE;

O YMEHHE OCYILECTBIATH COOp, aHamu3 W 00pabOTKy CTAaTMCTUYECKHX
TaHHBIX, HEOOXOAMMBIX JUTSA PEIIeHHs MPO(PEeCCHOHATEHBIX 3a/1a4;

N YMEHHUE aHATU3UPOBATh pPE3YJIbTarbl pPacyeToB U OOOCHOBBIBATH

IMMOJIYYCHHBIC BBIBO/IbI.

1.3 IlepeyeHbp NJIaHMpPYyeMbIX pPe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTAaTAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTaTthl o6yquV|;| no ancuuninunHe
OOCTWXEeHNA KoMmneTeHunmn

OK-7: cnoco0HOCTBIO K caMoopraHu3anvum 1 CﬁMOOﬁpiBOBﬁHHlO

OK-7: ciocoOHOCTBIO K HMETH IPEJCTABICHUE O B3aUMOCBSA3SIX PA3ENIOB U
caMOOpraHu3aluy U MOJ1yJIe MaTeMaTHKH KaK TUCIUTUIMHbI
caM000pa30BaHUIO 3HaTh MATEMAaTU4YECKUE MOJEIIN IPOCTENIINX CUCTEM U
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IIPOLIECCOB B €CTECTBO3HAHUU U TEXHUKE
. COJIEpKaHME IIPOLIECCOB CaMOOPTaHU3alMU U
caM000pa30BaHUs, UX OCOOEHHOCTEH M TEXHOJIOTHIA
peanu3anny, UCX0Is U3 LeJIel COBEPIICHCTBOBAHNUS
npodeccuoHaTbHON AEITeTbHOCTH;

YMETb IPUMEHSATh MAaTEMaTHYECKYI0 CUMBOJIMKY IS
BBIPAKEHUS KOJIMYECTBEHHBIX U KaU€CTBEHHBIX
OTHOIIIEHUN 0OBEKTOB

YMETh BBIOMpPATh MaTeMaTHUYE€CKHE METO/IbI PEIICHUS
MIPAKTHYECKOM 3a/1auu B CBOCH MPEIMETHOM 00IacTH

BJIQJIETh HaBBIKAMU PEIICHUS TUIIOBBIX MaTEMaTHUYECKUX
3ama4

BJIaJIETh HABBIKAMH MCIOJIb30BaHUS MaTeMaTHYECKOTO
arrapara rnpy peleHUH MPUKIATHBIX 33124

OIIK-1: ciiocOOHOCTBHIO K MPUOOPETEHHMIO € OOJIBIION CTENEHbI0 CAMOCTOATEILHOCTH
HOBBIX 3HAHMI C MCNIOJIb30BAHHEM COBPEMEHHBIX 00Pa30BaTeIbLHbIX H
HH(GOPMALMOHHBIX TEXHOJIOTH i

OIIK-1: cnocoGHOCTHIO K . 3HaTb OCHOBHBIC ATalbl Pa3BUTHSI MareMaThKU
npruoOpeTeHuto ¢ OOIbIION KaK HayKd, UMETh MIPEACTAaBICHUE O B3aUMOCBA3AX
CTEMNEHbIO CAMOCTOSITEIBHOCTH | pa3/iesIoB U MOJIyJIe MaTeMaTuKu
HOBBIX 3HAHUU C ° BBI6I/IpaTL MAareMarni4cCKuC METOAbl PCHICHUSA
WCITOJIb30BAaHHEM COBPEMEHHBIX | MPAKTUYECKOM 337a4 B CBOCH MpeIMETHON 00acTu
O6pa3OBaTeJILHBIX n ° BJIaACTh HaBbIKaMU HCIIOJIb30BaHUA
MH(GOPMAIIMOHHBIX TEXHOJIOTUN | MAaTeMaTHYECKOIo arapara pu pelieHn: MPUKIaaHbIX
3am1a4y
° BJIaACTh HAaBbIKaMU HCIIOJIb30BAHUS
BBIYMCIIUTENILHON TEXHUKHU MPHU PEIICHUU PUKIIATHBIX
3aJ1a4, B TOM 4YHCJIC IPUMCHCHUA CTAHAAPTHBIX ITaKETOB
MPUKJIAIHBIX KOMIIBIOTEPHBIX IPOTrpaMM

1.4 Oco0eHHOCTH peain3alMu U CIUILTHHBI
S3pIK peanu3auuu JUCUUILUIMHBL: PycCcKuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenus 30 u J1OT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. J/IuneiiHas ajaredpa U KOMILUIEKCHbIE YHCJIA

1. AnreOpa KOMIUIEKCHBIX 4yucel. JleiicTBus ¢
KOMIUIEKCHBIMHU YHCJIaMHU B aJIre0panyuecKon,
TPUTOHOMETPUYECKON U MOKa3aTeIbHOM GopMme.
W3Bneuenne KOpHS U3 KOMIIEKCHOTO ymcia. Anredpa
MHorousieHoB. TeopeMa be3y, Teopema ["aycca. Paznoxxenue
MHOTOYJICHa HA MHOKHUTEIIH.

Anrebpa marpuil. CBoiicTBa oneparuid. OnpeaenuTeNn, ux
coiictBa. O0parnas marpuna. Teopema Kpamepa. Metog
Kpamepa perienunst KBaIpaTHbIX CUCTEM JIMHEUHBIX
ypaBHEHH. PaHT CUCTEMBI BEKTOPOB, PaHI MaTPHULBL.
COBMECTHOCTh CUCTEMBI IMHEMHBIX YPaBHEHU, TeOpeMa
Kponexkepa - Kanennu. Meron I'aycca




2. JleficTBHSI ¢ KOMIUIEKCHBIMH YHUCIIaMH B aITeOpandecKon,
TPUTOHOMETPUYECKOH U MoKazareabHOH Gopme.
N3BneueHnne KOpHs U3 KOMIIEKCHOTO yucia. Kopau
MHoOrouieHa. Pa3noxeHne MHOToueHa Ha MHOKUTEIIH.
Anrebpa marpuil. CBoiicTBa oneparuid. OnpeaenuTeNn, ux
cBoiicTBa. ObparHas marpunia. Meron Kpamepa penienus
KBaJIpAaTHBIX CUCTEM JIMHEUHBIX ypaBHEHUN. PaHT crucTeMbl
BEKTOPOB, paHr Marpuiibl. COBMECTHOCTb CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

3.

2. BekTopHas ajre6pa U aHAJINTHYECKAS TeOMeTPHS.

1. BexTopsl. JInuneliHbie onepauy Haj BEKTOPAMU.
CkansipHO€, BEKTOPHOE U CMEIIAaHHOE TTPOU3BEICHUS, UX
CBOMCTBA.

[Ipsimast Ha MIIOCKOCTH, MPsAMasi U TIIOCKOCTh B
MPOCTPAHCTBE: CIIOCOOBI 3aaHusl, B3aUMHOE
pacnosoxxeHue, yriasl U pacctosinus. HopmanbHbie
ypaBHEeHHs psMOil U riockocTu. [lomnsipHast cucrema
KOOpPJIMHAT.

2. BexTopsl. JIuHeliHbIe oniepalvii HaJl BEKTOPaMHU.
CkanspHoe, BEKTOPHOE U CMEIIAHHOE MIPOU3BEICHMS, UX
CBOMCTBA.

[Tpsimast Ha IIOCKOCTH, NPsIMast ¥ INIOCKOCTh B
IIPOCTPAHCTBE.

JIuaum 2-ro nopsAaKa: KAHOHUYECKHUE YPaBHEHUS, CBOMCTBA,
IIPUBEJCHUE YPABHEHUS K KAHOHUYECKOMY BUJLY.
[ToBepxHOCTH 2-TO MOPSAKA, METO, MAPALIEIBHBIX
CEYCHUN.




3. BekTopsl. JInHeliHbIe onepauy Haj BEKTOPAMHU.
CkanspHoe, BEKTOPHOE U CMEILIAHHOE IPOU3BEACHMS, UX
CBOMCTBA.

[Ipsimad Ha I0CKOCTH, MPSAMAst U INIOCKOCTh B
IIPOCTPAHCTBE.

JIuHum 2-ro nopsaka: KAHOHUYECKHUE YPaBHEHUS, CBOMCTBA,
MIPUBEJCHUE YPABHEHUS K KAHOHUYECKOMY BUJLY.
[ToBepxHOCTH 2-rO OPAAKA, METOJ] TAPATIEIbHBIX
CEYECHUH.
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3. Iluddepenumnanbuoe ucuncaenne GyHkiuii 01HOI nepeMeHHO

F(

1. BBenenue B Mmaremarnueckuii ananus. [lonstue
¢GyHKIMY, ipenen GyHKIMA U TTOCIIeA0BaTEIbHOCTH.
OcHOBHBIE TEOPEMBI O Mpeeriax, 3aMeyareabHbIe TPeIeIbl.
BeckoneuHo Maibie 1 OECKOHEUYHO OOJIBIINE BEIUYNHEL,
SKBUBAICHTHBIE BeTUYUHBI. HempepbIBHOCTH (YHKIIUU B
TOYKE, HEMIPEPBIBHOCTH dJIEMEHTapHBIX (pyHKINH. CBOMCTBA
byHKIMI, HeMpephIBHBIX Ha OTpe3Ke. TouKu pa3pbiBa U UX
knaccudukarus. [Iponssoanas u quddepeHmnman,
OCHOBHBIE NpaBuia Auddepenunponanus. [IponsBoaHas
CJIOKHOM 1 oOparHoii ¢pyHkimu. [IponsBoaHas
napameTpuuecKoi U HessBHOU (pyHKIuu. [IpubamkeHHbIC
BBIUMCIICHHS TIPU TIOMOIIU AuQdepeHnnana.
['eomerpuyeckuii U GU3NIECKUN CMBICI MPOU3BOTHOM.
HccnenoBanne GyHKIIUU C IIOMOIIBIO TPOU3BOTHBIX.




2. lIpenen GpyHKIIMU U TIOCIIEIOBATEILHOCTH. TEeXHUKA
BBIYHCIICHUSI IPEJIETIOB. 3aMeuaresbHble MTPEACIIbI,
SKBUBAICHTHBIE BeTUUUHBI. HerpepbIBHOCTH (YHKIIUU B
TOYKE U HA OTpe3ke. TOUKH pa3phiBa U MX KIacCU(UKAIHS.
[TpousBoanas u quddepeHnnan, OCHOBHBIC MPaBUIIA
muddepentmpoBanus. [IponsBogHas cnokHON U 0OpaTHON
dbynkuun. [Tpon3BogHas mapaMeTpUIECKON U HESIBHOM
dbysakun. [IpubnukeHHbIe BBIYUCICHUS TTPH TOMOIIU
muddepennuana. 'eomerpudeckuii 1 GU3MIECKUN CMBICIT
IIPOU3BOJHON. Y PaBHEHMsI KacaTeIbHOU U HOPMaJIH.
HccnenoBanue GyHKIMHU ¢ TOMOUIbIO TPOU3BOAHbIX.

3. [Ipenen pyHKIMU ¥ OCTEA0BATEILHOCTH. TEeXHUKA
BBIUMCJIEHMSI IIPEIEIIOB. 3aMevaresIbHbIE PEEIIbI,
SKBHUBAICHTHBIC BeTUYUHBI. HerpepbIBHOCTH (YHKIIUU B
TOYKE U HA OTpe3ke. TOUKH pa3phiBa U MX KIacCHU(UKAIHS.
[TpousBoanHas u qudpepenman, OCHOBHBIC MpaBUiIa
muddepentmpoBanus. [IponsBogHas coKHONU 1 0OpaTHON
bynkuun. [Tpon3BogHas mapaMeTpUIECKON 1 HESIBHOM
dbynkun. [IpubnukeHHbIE BEIYUCICHUS TIPH TOMOIIU
muddepennmana. 'eomerpudeckuii 1 GU3MIECKUNA CMBICIT
IIPOU3BOJHON. Y PaBHEHMsI KacaTreIbHOW U HOPMAaJIH.
HccnenoBanue GyHKIMH ¢ TOMOLIBIO TPOU3BOAHBIX.
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4. UnterpajbHoe ucuncjieHue GQyHKUMi 0OHOM nepeMeHHOil.




1. [TepBooOpaznas. HeonpeaeneHHbI HHTETPAT U €r0
cBoiicTBa. Tabnuua naTerpanoB. OCHOBHbIE TPHEMBI
WHTETPUPOBAHUS: TIOJIBEICHUE 1101 3HAK nuddepeHimana,
MHTETPUPOBAHUE 110 YACTSIM, 3aMEHA IEPEMEHHOM.
WHTerpupoBaHne palliOHATbHBIX, UPPALIMOHAIBHBIX,
TpuroHoMeTpuieckux Gpynkuuii. [Tnomans KpuBoIMHEHHON
Tpaneuuu. OnpeaeaeHHbld HHTErpall U €ro CBOMCTBA.
HHuterpan ¢ nepeMeHHbIM BepXHUM npenenoM. Popmyna
HrroTona-JleitOHuia. Berancnenue onpeneneHHbIX
MHTETPAIOB: 3aMEHA IEPEMEHHOM, HHTETPUPOBAHUE T10
yacTaM. ['eomeTpuueckre NpruiI0KeHHs! ONPEEICHHOTO
UHTErpaja: oAb IIIOCKOH (DUTYpHI B AEKApPTOBBIX U
HOJIIPHBIX KOOPJIMHATAX, AJIMHA AYTH KpUBO, 00beM Telna
BpalleHMs], IUI0LIaab IOBEPXHOCTH BpaieHus. dusnueckue
IPUJIOKEHUS orpeiesieHHoro unTerpaina. HecobctBennble
UHTETpajIbl: HHTErpal o OECKOHEYHOMY IPOMEXKYTKY,
UHTETpal OT HEOTPAHUUEHHOMN (YHKIINH, TPU3HAKH
CXOAMMOCTH.

2. OCHOBHBIE MPUEMBbI UHTETPUPOBAHUS: TTOJIBEICHUE T10]]
3HaK nuddepeHnrana, HHTErPUPOBaHUE IO YacTsIM, 3aMeHa
nepeMeHHoN. IHTerpupoBanue pauoHaIbHBbIX,
UPPaLOHATBHBIX, TPUTOHOMETPHUECKUX (DYHKIIMH.
Ornpenenennsbiit uaTerpan. ®opmyna Hetorona-JleiioHuma.
Brruncnenne onpeneneHHbIX HHTETPAIOB.
HecoOcTBeHHBIE HHTETpATBI: HHTETPAT IO OECKOHEUHOMY
IPOMEKYTKY, HHTETpal OT HEOIPAHUUEHHON (PYHKIIUHY,
IPU3HAKH CXOJUMOCTU
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3. OcHOBHBIE MTPUEMBbI HHTETPUPOBAHUS: TIOJIBECHHE 101
3HaK AuQdepeHnnana, HHTErPUPOBAHUE TI0 YaCTIM, 3aMeHa
nepeMeHHou. IHTerpupoBanne paimoHaAIbHBIX,
UPPAMOHATBHBIX, TPUTOHOMETPUUYECKUX (PYHKITHIA.
Onpenenenusiii uaterpait. opmyna Herorona-JIeitoamua.
Brruncnenue onpeneneHHbBIX HHTETPAIOB.
HecoOcTBeHHBIC HHTETPATIBI: HHTETPAT 10 OECKOHEYHOMY
MPOMEXKYTKY, HHTETPall OT HEOTPpaHHUECHHOW (DYHKIINH,
MPU3HAKHU CXOTUMOCTHU
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5. luddepennnaibHoe ncuncaeHne PYHKIUNA HECKOJbKUX MepPeMeHHbIX.

1. OcHOBHBIE OHATHUS: 00J1aCTh ONPEEIICHUS, TUHUU
YPOBHSL, IpeIeNl, HEMPEPBHIBHOCTh. YacTHBIE TPON3BOIHBIE,
NOJHBIN TuddepeHan, reoOMeTpUIeCKH CMBICI YaCTHBIX
NIPOM3BOIHBIX U TIOJTHOTO JU(epeHIrana, KacareabHas
IUIOCKOCTh M HOpMaJIb K MOBEPXHOCTU. HacTHbIE
POM3BOIHBIC U JU(PepeHIIHATBI BHICIINX TOPSIIKOB.
OKCTpeMyM (PYHKIIUH HECKOJIBKUX NTEPEMEHHBIX:
HEOOXOJUMBIE U IOCTaTOYHBIE YCIOBUS. Y CJIOBHBIN
skcTpeMyM. HanbosbIiee 1 HauMeHbIlIee 3Ha4YeHUE
(GyHKIMU B 3aMKHYTOH 00J1aCTH.

2. YacTHbIE MPOU3BOIHEIC, MTOJIHBIN Tu(depeHIHa,
KacaresbHas MIIOCKOCTh U HOPMaJTb K TOBEPXHOCTH.
DKcTpeMyM (PYHKIIUN HECKOJIBKUX MTEPEMEHHBIX:
HEOOXOIUMbIE U IOCTATOYHBIC YCIOBUS. Y CIOBHBIN
skcTpeMyM. Hanbonbliee 1 HauMeHbllIee 3HaUEHUE
GYHKIIUY B 3aMKHYTOI 00J1acTH.
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3. OCHOBHBIE TTOHATHS: 00JIACTH ONPEEICHUS, IUHUH
YPOBHSL, IpeieNl, HEMPEPBIBHOCTh. YacTHBIE TPOU3BOIHBIE,
NOJHBIN TuddepeHan, reOMeTpUIECKH CMBICI YaCTHBIX
IPOM3BOIHBIX U TIOJIHOTO qU(depeHImana, KacareabHas
IUIOCKOCTh M HOpMa/Ib K MOBEPXHOCTU. HacTHbIE
POM3BOIHBIE U U PepeHIIMATBI BEICIINX TOPSIIKOB.
OKCTpeMyM (PYHKIUN HECKOJIBKUX I1€PEMEHHBIX:
HE00XO0IMMBbIE M JOCTAaTOYHbIE YCIOBUS. Y CIIOBHBII
skcTpeMyM. Hanbopiee 1 HauMeHbIlIee 3HaYeHUe
(GyHKLINU B 3aMKHYTOH 00J1aCTH.
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6. O0bIKHOBeHHbIE MU} depeHIHATbHbIC YPABHEHMSI.

1. OcHoBHBIE NOHATHS. Teopema CylecTBOBaHUS U
€IMHCTBEHHOCTH 3a1aun Komm ans ypaBHeHHs IEpBOTo
nopsiaka. luddepeHnuansapie ypaBHEHHS IEPBOTO
HOPSI/IKA: YPABHEHHUS C pa3JIeNAIOIUMKCS IEPEMEHHBIMH,
OJTHOPOJIHBIC YPAaBHEHUS, INHEHHbIC yPAaBHEHUS, YPaBHEHUS
bepHynnu, ypaBHeHUs B OJHBIX JU(epeHraiax.
Huddepenunansabie ypaBHEHHUS BBICIINX TOPSIKOB.
VYpaBHEHUS, JOMyCKAOLIME TOHWKEHNE TTOPSIKA.
Jluneiinbie nuddhepeHnnanbHbIe YpaBHEHUS N-TO MOPsAKa:
CBOWCTBA PELICHUH OJHOPOAHBIX U HEOJTHOPOHbBIX
ypaBHEHHH, (QyHIaMEHTATbHAS CHCTEMa PEIICHUIA,
CTPYKTYypa ob11ero pemenus. JInneinsle

Qg depeHIMaTbHBIE YPAaBHEHHS C TIOCTOSHHBIMHU

ko3 punmenramu. Meron Bapualy MOCTOSIHHBIX, YaCTHOE
peleHre HeOJHOPOAHOTO YPAaBHEHUS C MTPABON 4acThIO
CHELHUAIBHOTO BH/JIA.
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2. Iuddepennmanbabie ypaBHEHHUS TIEPBOTO MOPSIKA,
UHTETPUPYEMBIE B KBAIparypax: YpPaBHEHU C
Pa3IENAIONMMHECS IEPEMEHHBIMHE, OJTHOPOIHBIC YPaBHECHUS,
JIMHEHHBIC YPaBHEHUS, YpaBHEHUS bepHyIun, ypaBHEHUs B
NMOJIHBIX U depeHImanax.

YpaBHEeHUS, JOMYCKAIOLINE IIOHMKEHUE TTOPSAIKA.
Jluneiinbie nuddepeHmanTbHbIe YPaBHEHUS N-TO MOPSAKA.

3. lnddepeHnmanbHbie ypaBHEHUS IEPBOTO MOPSIKA,
WHTETPUPYEMBIE B KBAJIpaTypax: ypaBHEHUS C
Pa3IeISIONIMMUCS TIEPEMEHHBIMHU, OJJHOPO/IHBIC YPaBHEHUS,
JTUHEWHBIE YpaBHEHUsI, ypaBHeHUs bepHyIuH, ypaBHCHHS B
MOJIHBIX U depeHImanax.

YpaBHeHUs, TOMYCKAIONINE IOHWKCHHUE TTOPSIIKA.
Jluneiinple nud dhepeHImatbHbIC YPaBHEHUS N-TO MOPSIKA.
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7. YucaoBble 1 QYHKIHMOHAJIbHBIE Psiibl. 'TapMOHMYeCKUI aHAJIM3.

1. YUncnoBble psabl: OCHOBHBIE OIpeIeIeHH I, HEOOXOTUMBIi
NPU3HAK CXOJUMOCTH. JloCTaTOYHbIe TPU3HAKU CXOJUMOCTH
YHUCIIOBBIX PSJIOB C MOJIOKUTEIbHBIMU YJICHAMH.
3HaKOMEepEMEHHBIE Psi/ibl, A0COIIOTHAS U YCIIOBHAS
CXO/IMMOCTh. 3HAKOIIEpEMEHHBbIE Psi/ibl, TpU3HaK JIeiiOHuma.
OyHKIMOHATBHBIE PAIBI: 00JIACTH CXOIUMOCTH,
paBHOMEPHAs CXOJIUMOCTb, TU(HEepeHIIUPOBAHUE U
WUHTETPUPOBAHNE PABHOMEPHO CXOJSAIINXCS PSIIOB.
CreneHHbIe psi/ibl: HHTEPBAT CXOJUMOCTH, PanycC
cxonumoctu. Pap Teitopa. Pa3inoxxeHne HEKOTOPBIX
AJIeMEHTapHBIX QYHKIHH B psiag Makinopena.
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2. UccnenoBanue 4YMCIOBBIX PAJIOB HA CXOAMMOCTb.
JocTarounble TPU3HAKU CXOUMOCTH YUCIOBBIX PSIOB C
MOJIOKUTEBHBIMU YWICHAMH. 3HAKOTIEPEMEHHBIE PSJIbI,
a0COJIOTHASI U YCIIOBHASA CXOJUMOCTh. 3HAKOTIEpEMEHHbBIC
pAnel, npusHak JleiOHumA.

CreneHHbI€ psbl: MHTEPBAT CXOAUMOCTH, PAIUYC
cxoaumocTu. Pan Teitnopa. PaznoxkeHnrne HEKOTOPBIX
3NIEMEHTapHBIX QYHKIMHA B ps1 MakiopeHa.

3. UucnoBble psijibl: OCHOBHBIE OIIPEIEICHUs], HEOOXOAMMBIi
IIPU3HAK CXOIUMOCTHU. JlOCTaTOUHbIE MPU3HAKU CXOIUMOCTH
YHCJIOBBIX PSJIOB C MTOJIOKUTEIbHBIMU YWICHAMH.
3HaKonepeMeHHbIe PsA/ibl, A0COIOTHAs U YCIIOBHASA
CXOAMMOCTh. 3HAKOIIEPEMEHHBIE PSJIbI, Tpu3HaK JIeiiOHuIIa.
OyHKUMOHABHBIE PABI: 00JIACTH CXOAUMOCTH,
paBHOMEpPHAs CXOUMOCTb, AU} PepeHIrpoBaHNE U
MHTETPUPOBAHUE PABHOMEPHO CXOJAIIMXCS PSIOB.
CreneHHbIE psi/ibl: MHTEPBA CXOAUMOCTH, PaguycC
cxoaumocTu. Pan Teitnopa. PaznoxkeHrne HEKOTOPBIX
SIIEMEHTapHBIX QYHKIMHA B pa1 MaknopeHa.
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8. UnTerpajibHoe ucuucjieHne GQyHKIMI HeCKOJIbLKHNX NepeMeHHbIX. BeKTOpHBINM aHaIu3.

1. JIBoitHO¥ MHTETpaI: ONpeaeIeHIE, CBOMCTRA.
Briuncnenue ABOMHOIO MHTErpaia B 1EKAPTOBBIX
KOOpJIMHATax CBE/ICHUEM K IOBTOPHOMY MHTErpany. 3aMeHa
MEPEMEHHBIX B ABOWHOM HHTerpane. Onpenenuresns Skoou.
Brruncnenue 1BOMHOrO MHTErpaia B MOJISPHBIX
KoopauHarax. [Ipunoxenus nBoitHOro uHTerpaia. TpoitHoit
UHTEIrpal: OIPEIEIICHNE, CBOMCTBA, BHIYUCIICHUE B
JIEKapTOBBIX KOOpAMHATaxX. Belunciaenue TpoiHOTrO
MHTETpaia B UMJIMHAPUUYECKUX U CPEPUUECKUX
KoopauHarax. [IpunoxxeHuss TpoHOTO MHTErpaia.
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2. BeruucieHnue TBOMHOTO MHTErpaia B IEKapTOBBIX
KOOp/JIMHATAaX CBEJCHUEM K MOBTOPHOMY MHTErpany. 3amMeHa
MEPEMEHHBIX B IBOTHOM MHTErpajie. Brrunucienue
JIBOMHOTO MHTETpajia B MOJISIPHBIX KOOPAUHATAX.
[IpunoxkeHus IBOMHOTO MHTErpaia.

TpolHOM UHTErpai: OIpeneIeHue, CBOMCTBA, BEIYNCIICHHUE B
JIEKapTOBBIX KOOpANHATAX. Berauciaenrue TponHOTrO
WHTETPATA B MUJTUHAPUICCKUX U CHEPUUECKUX
KoopauHarax. [IpunokeHus TpoHHOIro HHTETpasa.

3. Beruucienue JBOMHOTO MHTETpalia B JEKapTOBBIX
KOOpJIMHATAaX CBEJCHUEM K MOBTOPHOMY MHTErpany. 3ameHa
NIEPEMEHHBIX B IBOMHOM MHTErpasie. Beruncinenue
JIBOMHOTO MHTETpajia B MOJISIPHBIX KOOPAUHATAX.
[IpunoskeHus IBOMHOTO MHTErpaia.

TpoKHOM UHTErpai: OnpeneIeHue, CBOMCTBA, BEHIYNCICHHUE B
JIEKapTOBBIX KOOpAMHATAX. Brlunciaenue TpoiiHOro
WHTETPATA B MUJIUHAPUICCKUX U CHEPUUECKUX
KoopauHarax. [IpunoxxeHuss TpoHOTro UHTErpaia.
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9. Teopusi BeposSiITHOCTEH M MaTEMATHYECKAsl CTATHCTHKA.
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1. DnemenTapHas Teopus BepositHocTel. [IpocTpancTBo
3IIEMEHTapHBIX cOOBITUH. AnreOpa coobITHii. Teopema o
BEPOSATHOCTH CyMMBI COOBITHIA. Y CIIOBHBIE BEPOSATHOCTH.
DopMyibl IOIHOU BepossTHOCTU U baiieca. Teopema o
BEPOSITHOCTH MPOU3BeieHUs coObITHii. Cxema beprymn.
CryuaifHble BEIMYUHBI (IUCKPETHBIE U HENPEPHIBHEIE).
3akoH pacnipenencHus (PyHKIUs pacTipeeIeHs, PsT
pacrpeneneHus, JI0THOCTb PaclpeieIcHUs).
MaremMarndyeckoe 0KUJIaHue U JUCTIEPCHS CITy4alHON
BeInU4MHBL. [IpuMepsl pacnipeneneHuil: paBHOMEPHOE,
o6unoMuansHoe U Ap. HopmanbHOe pacnpenienenue u ero
CBOMCTBA..

DJIEeMEHThl MaTEMAaTUYECKOM CTaTUCTUKH. BaprannoHHbIN
psi, TUCTOTPaMMa U IOJIUTOH YacTOT. DMIUpUYECKas
byHkms pacupeneneHus. Bertbopounoe cpennee,
BbIOOpOYHas nucnepcus. ToueuHble 1 HHTEPBATbHBIE
ouieHku. [locTpoeHne 1OBepUTENbHBIX HHTEPBAIOB.
Crarucrtuyeckas nposepka runores. ITpunnun

MaKCUMATHHOTO MpaBaonoa00us. CTaTHCTUIECKHUE METOIbI

00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

12
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2. DNeMEeHTBI TEOPUH MHOKECTB, JJIEMEHTBI
koMOuHaropuku. Kinaccuueckoe onpenieneHue
BEpOATHOCTH. ['eoMeTpruueckas BEpOSITHOCTb.

Teopema 0 BEpOSITHOCTH CYMMBI COOBITHIA. Y CIIOBHBIE
BepoATHOCTH. DOpMyJIbl OJIHOW BEPOSITHOCTHU U balieca.
Teopema 0 BepOSTHOCTH MPOU3BEICHUS COOBITHIA.

Cxema bepnyiun u nolMHOMHaNbHas cxeMa. [Ipumenenue
npenenbHbIX TeopeM Ilyaccona u Myaspa-Jlamaca.
CrnyyaiiHble BEJIMYUHBI (JIUCKPETHBIE U HETPEPHIBHBIE).
3akoH pacnpeneneHus (PyHKIUS pacrpeaesieHus, psit
pacrpeiesieHus], IJIOTHOCTh paclpeieeHus]).
Maremarnueckoe OKHIAHUE U TUCTIEPCUS CIyYalHOU
BeJIMuuHbL. [[puMepsl pacipenesieHuii: paBHOMEPHOE,
ouHOMUankHOE U Ap. HopmanbHOE pacnpeiesieHue u ero
CBOMCTBA.

DJIEeMEHTbl MaTeMaTuyeCKON CTaTUCTUKU. BapuanuoHHbIi
pAll, THCTOTPaMMa U TIOJIUTOH YacTOT. DMITMPUUYECKAs
dyHkuus pacnpenenenus. Beitbopounoe cpeanee,
BBIOOpOYHas Aucnepcus. TodeuHble 1 UHTEPBATbHbIE
onieHKU. [locTpoeHne qOBEpUTENbHBIX HHTEPBATOB.
Craructudeckas nmpoBepka runotes. [Ipuniumn
MaKCUMAaIbHOTO TpaBaononoous. CTaTHCTUYECKUE METOIbI
00pabOTKH IKCTIEPUMEHTATHHBIX JaHHBIX.
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3. DJIeMEHTBI TEOPUHU MHOXKECTB, HIEMEHTHI
koMOuHaropuku. Kinaccuueckoe onpenieneHue
BEpOATHOCTH. ['eoMeTpruueckas BEpOSITHOCTb.

Teopema 0 BEpOSITHOCTH CYMMBI COOBITHIA. Y CIIOBHBIE
BepoATHOCTH. DOpMyJIbl OJIHOW BEPOSITHOCTHU U balieca.
Teopema 0 BepOSTHOCTH MPOU3BEICHUS COOBITHIA.

Cxema bepnyiun u nolMHOMHaNbHas cxeMa. [Ipumenenue
npenenbHbIX TeopeM Ilyaccona u Myaspa-Jlamaca.
CrnyyaiiHble BEJIMYUHBI (JIUCKPETHBIE U HETPEPHIBHBIE).
3akoH pacnpeneneHus (PyHKIUS pacrpeaesieHus, psit
pacrpeiesieHus], IJIOTHOCTh paclpeieeHus]).
Maremarnueckoe OKHIAHUE U TUCTIEPCUS CIyYalHOU
BeJIMuuHbL. [[puMepsl pacipenesieHuii: paBHOMEPHOE,
ouHOMUankHOE U Ap. HopmanbHOE pacnpeiesieHue u ero
CBOMCTBA.

DJIEeMEHTbl MaTeMaTuyeCKON CTaTUCTUKU. BapuanuoHHbIi
pAll, THCTOTPaMMa U TIOJIUTOH YacTOT. DMITMPUUYECKAs
dyHkuus pacnpenenenus. Beitbopounoe cpeanee,
BBIOOpOYHas Aucnepcus. TodeuHble 1 UHTEPBATbHbIE
onieHKU. [locTpoeHne qOBEpUTENbHBIX HHTEPBATOB.
Craructudeckas nmpoBepka runotes. [Ipuniumn
MaKCUMAaIbHOTO TpaBaononoous. CTaTHCTUYECKUE METOIbI
00pabOTKH IKCTIEPUMEHTATHHBIX JaHHBIX.

59

Bcero

24

40

491

18




10.

1.

12.

13.

14.

15.

16.

17.

18.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Hanko I1. E., ITormos A. I'., KoxxeBaukosa T. 5., Jlanko C. I1. Beicias
MaTeMarTHhKa B YIpaKHEHUAX ¥ 3anadax: Y. 1: B 2 yacTsx : [yueOHoe mocobue
st By30B](MockBa: OHUKC).

Hanko I1. E., ITormos A. I'., KoxxeBaukoBa T. 5., Jlanko C. I1. Beiciiast
MareMaTHhKa B ynpaxHeHUsX 1 3agaqax: Y. 2: B 2 yactax : [yyeOHoe nocobue
1151 By30B|(MockBa: OHUKC).

Wneun B. A., [To3ask O. I'. AHaTUTHYECKas TeOMETPHs: YICOHUK TS
cTyneHToB ¢us. crell. By3oB(Mocksa: DUSMATIINT).

[Tuckynos H. C. luddepenunanpraoe u MHTErpaibHOe ncuuciaeHus: T. 2:
yaeOHoe mocobue /yist By30B : B 2-x T.(Mocksa: UuTerpan-Ilpecc).
[Tuckynos H. C. luddepenunanbaoe u uHTErpaibHoe ncuuciaeHus: T. 1:
y4ueOHOe rmocodue aiis By30B : B 2-x T.(Mocksa: MaTerpan-mpecc).

Ncaesa C. U., Knay0 JI. B., FOpbseBa E. B. Maremaruka: yue6Hoe mocobue
JUTSL CTYZICHTOB MHKEHEPHBIX HAPaBICHUI MOATOTOBKH 3209HOM (hOPMBI
o0yuenusa(Kpacnosipck: COY).

bepmant A. @., ApamanoBuy U. I'. Kparkuii kypc MareMarnyeckoro
aHanu3a: yue0. mocobue it crynenToB By30B(Cankt-IlerepOypr: Jlanb).
bexnemumes /[.B. Kypc anHanuTnyeckol reoMeTpun U TUHEWHON alreOphI:
yueOoHuk(Cankt-IletepOypr: Jlanp).

I'mypman B.E. Teopus BepoATHOCTEN U MareMaruyecKas CTaTUCTUKA:
ydeOHoe mocobue /yist 6akanaBpoB.; pekoMmeHnioBano MO PO(M.: FOpaiir).
I'mypman B.E. PykoBOACTBO K penIeHuo 3a1a4 110 TEOPUU BEPOATHOCTEN U
MareMaTU4eCcKoi CTaTUCTUKH: YuyeOHOe TocoOue Ijisi OakanaBpoB.;
pexkoMmennoBad MO PO(M.: FOpaiir).

Edumon A.B., TTocnienoB A.C. CO0pHHK 3a/1a4 110 MareMaruke Jjsi BTy30B. B
4 4: yaeOHoe mocobue s Bry30B(MockBa: dusmariur).

Ky3zneros JI. A. COopHUK 3a1aHui 10 BBICIIECH MareMaTuke. THUIoBbIe
pacuetsl. Konust 5: yuebnoe nocooue(Cankrt-IlerepOypr: Jlans).

Kypomr A. I'. Kypc Beicmieii anreOpsl: yueOnuk jist By30B(CII6.: Jlans).

Bacuibea A. B., Ilonoa B. B. Maremaruka. [TpunosxeHust Ipou3BOIHOM.
OyHKIMU MHOTHX NepeMeHHbIX: yueOHoe nocodue(Kpacuospek: UITK
CoYy).
Kpasmosa O. B., [lorioBa B. B. Maremaruka. COOpHUK 3a7aHui JUIsI
CaMOCTOSITENIEHOM paboThI cTyIeHTOB: Y. 1: yueOHOe mocoOue s CTyICeHTOB
By30B(Kpacnosipck: UIIK COY).
bepesuna 3. B., Epmiosa H. B., JIutBunos I1. C. OnpeneneHHbli HHTErpai:
yuebHoe nocooue(Kpacnospck: COY).
bepesuna 3. B., Epmosa H. B., JIutBunos I1. C. Teopust BeposiTHOCTEI:
yuebHoe nocooue(Kpacnospck: COY).
Meiciausen C. I'., Kauaesa T. U., BacunbseBa A. B., Kpasuosa O. B., [1lanbko
H. B. Jluneiinas anreOpa: 3JeKTpOH. yue0.-MeTO. KOMIUIEKC JUCIUTLTAHBI
(Kpacnosipck: CDY).
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19.  IIposopona O. I'., Kommanuer JI. A., PonronoB A. A., Ctenanenko B. A.,
OcteutoBekuii A. H., Knay6 JI. B., backanosa T. @., Canosckuii M. T'.,
Hypaxos E. b., Jlursunos I1. C., Ynberan B. E., Yemens A. A., Cunaesa A.
E., MbutbHukoB A. JI., Muxankus E. H., Batkun A. B., Ky3osarosa H. B.,
Heunckuii A. JI., 3axapkeckas C. I'., Konmakosa H. A., Aadepos I1. 1.,
Konmakosa H. P., bypos A. E., Kupees 1. B. Maremaruka - 3: 3J1€KTpOH.
y4e0.-MeToJ1. KoMIuieke nucuuruinabl( KpacHospek).

4.2 JIulieH3HOHHOE M CBOOOAHO PACIPOCTPaHsieMoOe NMPOrPaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA (IPOrpaMMHoe
obecreyeHne, Ha KOTOpPOe YHUBEPCHTET MMeeT JHMIEH3HI0, 2 TaK:Ke CBOOOHO
DACNDOCTDaHsAEMOe IDOIDAMMHOe o0ecreYeHne):

1. Meroauka npoBeIeHUs 3aHATUI AOIYCKAET UCIIOJIb30BAHNE TEXHUUECKHUX
CpeAcTB (MPOEKTOPhI, UHTEPAKTUBHBIEC TOCKH), 00€CTICUEHHBIX
COOTBETCTBYIOIIUM MPOTPaAMMHBIM 00ecriedeHHEM, MTpeaiaracTcs
MPUMEHEHHE BBIYUCIUTEIbHON TEXHUKU U CTaHJaPTHBIX MAKETOB MPH-
kinagabIx nporpamm (Maple, MathCad, Math-Lab u np.).

4.3 NUHTepHeT-pecypchl, BKIAKYAA NpodeccHoHATIbHbIEe 0a3bl JAHHBIX
U MHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1.  VYuebHas u Hay4Has quTEeparypa no Kypcy. KoMmmneioTepHblie 1eMOHCTpaIH,
CBSI3aHHBIE C IPOIPaMMON Kypca, KOMITBIOTEPHBIE IEMOHCTPALINH,
TEXHUYECKUE BO3MOKHOCTH ISl UX TPOCMOTPA U MPOCITYIIUBAHHUS.
CBoOomansIil ocTyn B UHTEepHET, HATMYNE KOMITBIOTEPHBIX MPOTPaMM OOIIEro
Ha3HAYCHMUS.

2. Omnepanmonnsie cuctemsl: cemeiicta Windows (ae mmke Windows XP).

S ®oHpa OLEHOYHBIX CPEACTB

OHGHO‘{HBIG CpE€aACTBA HAXOOATCA B IIPUIOKCHHUHU K pa60‘II/IM ImporpaMmmam
JUCHHUIIIINH.

6 MarepuajJbHO-TeXHMYECKas 0a3a, HeoOXoaMMasi 1JIfl OCYLEeCTBJIECHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCUUIJINHEe (MOLYJII0)

Mertonka npoOBEAEHHUSI 3aHATHI JOIYCKAET KAK UCITOJIb30BAaHUE TEXHUYECKUX
CpeAcCTB (MPOEKTOPBI, UHTEPAKTUBHBIC IOCKH ), TaK U KJIACCUYECKUE Ay TUTOPHBIC
3aHATHS, OOecrieurBaeMble CTaHIAPTHBIMU MaTepUaTbHO-TEXHUYECKUMHU
CPEICTBAMH.

JlexMoOHHBIC Ay TUTOPUU JIOJKHBI OBITH 000PYA0BaHBI COBPEMEHHBIM
BUJICOMTPOCKIIMOHHBIM 000PYyI0BaHUEM JIJIs1 TPE3CHTAIUM, CPEACTBAMH
3BYKOBOCIIPOU3BEICHUS, S5KPAHOM, U UMETh BbIXOJI B IHTEpHET, a TAK)KE UMETH
MHTEPAKTUBHYIO JOCKY WJIM TOCKY I MMCbMa MAPKEPAMH.

[TomereHust U1 IPOBECHHUS CEMUHAPCKHUX 3aHATHIA JOJDKHBI HIMETh
MYJbTUMEINHHOE 000pyI0BaHUE, a TAKKE UMETh HHTCPAKTUBHYIO IOCKY WJIH
JIOCKY JUISl TIChMa MapKepamu, y4eOHyI0 MeOelb.
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bubnmnoreka nomkHa UMeTh paboure MecTa JIJIsl CTYJIEHTOB, OCHAIIICHHbBIE
KOMITBIOTEpaMH € JJOCTYIIOM K 0a3aM JTaHHBIX, JJOKATbHYIO CETh YHUBEPCUTETA U
NuTtepHer.

Harnsinaele mocoous:

a) JIEMOHCTPAIMOHHBIC TTOCOOUS (TaOIUIIBI, CXEMBI, TPaQUKH, THarpaMMBl,
BUJCO(PPArMEHTHI);

0) mocoOusi Ha OCHOBE Pa3/IaTOYHOTO Marepuaia (KapTOUYKH C 3aJaHUSIMHU U
3a7a4amMu, KCEpOKONUHU (PparMEeHTOB MEPBOMCTOYHUKOB);

B) DJIEKTPOHHBIE TPE3CHTAUH.

OcBoeHue JAUCOUIIIMHBI UHBAIWIaMU U JIMITAMU C OT'PpaHUYCHHBIMUA
BO3MOJXHOCTAMU 310POBbA, B 3aBUCHUMOCTHU OT HOSOJ’IOFHﬁ, OCYHICCTBIIACTCA C
HCITIOJIB30BAHUEM CPCACTB 06y‘ICHI/I5{ O6HI€1"O H CIICHHUAJIbHOI'O Ha3HAYCHU .
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