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1 Heau n 3a1a4n yuyeOHOH AUCHHUILINHBI

Lenpto muctuminabl «MaTemaTtukay sBisercs: (GopMUpOBaHHE y OyAyIIMX CIEHUAINCTOB 3HAHUH,
HaBBIKOB M YMEHMsI IPUMEHATh MaTeMaTUYECKHUH amnmapar 1 MaTeMaTHYeCKUe METO/Ibl IPU aHaJIu3e U 00-
paboTKe HKCHEPUMEHTAIbHBIX JAHHBIX, OCBOEHHUE METOJ0B MaTeMaTHYECKOr0 MOJEIMPOBAHUSA U aHAIM3a
TEXHUYECKHUX CUCTEM.

OcHoBHas 3a7a4ya Kypca «MaTemMaTruka 3aKiIl04aeTcsl B pa3BUTHH Y CTYJIEHTOB COBPEMEHHBIX (HOpM
MaTEMaTHUYECKOr0 MBIIUICHUS. M YMEHUS CTaBUTh, UCCIEN0BATh U PEIIATh CJIOXKHBIE MAaTEMaTUYECKHE 3a-
Jla4, BO3HUKAIOIIME B SKCIICPUMEHTAJIbHBIX UCCIIEIOBAHUAX.

2 TpeGoBaHus K pe3yJIibTATAM OCBOCHHUS JUCIHUIIIUHBI

[Ipornecc n3yueHust TUCIUTUIMHBI HAIPaBJIeH Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETEHIIUHA:
OIIK-1 — Cnocoben npuMeHsTh 0a30Bble 3HAHUS (PYHIAMEHTAIBHBIX Pa3AeoB HAyK O 3eMiie, ECTECTBECH-
HO-HAYYHOTO M MAaTEeMaTHYECKOTO IMKJIOB MIPH PELICHNUH 33124 B 00J1aCTH SKOJIOTHH U TIPUPOJIOTIONIB30Ba-
HUS.

[1nanupyemsble pe3yabTaTbl 00yUeHUs IPU U3YUEHUH TUCUUIUIMHBI, COOTHECEHHBIE C TUIaHUPYEMbIMU
pe3ylbTaTaMi OCBOSHHS 00pa30BaTeIbHON MIPOrPaMMBI, IIPEICTABICHBI B TAOIUIIE.

Tabnumna — [lnanupyemble pe3ynbTaThl OOy4EeHHS TPU M3YUYEHUU JUCHUILUIMHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMU Pe3yJIbTaTaMi OCBOCHHUSI 00pa30BaTEIILHOMN MPOTpaMMBbl

Kon Ilnanupyemsie  pe- | Kon u nHaumenoBanue | [Imanupyemsrit pesynbTaT | Kon moka-
KOMIIETEHIIM] 3yJIbTaThl OCBOCHUS | WHAWKATOpPa KOMIIETCH- | 0OyUSHHS MO AUCIUILIHHE 3aTens
oOpa3oBarenbHON 101707 OCBOEHUS
IPOrpaMMbl
OIlK-1 Cnoco6en npumensts | U 1onk-1 3HATD: 3(OIIK-1)]
0a3oBble 3HaHUA (QyH- | 3HAET OCHOBHBIE 3aKOHBI | — QCHOBHBIE METOJBI CO-
JaMEHTAJIbHBIX HayK | (yHAaMEHTaJIbHBIX HayK BPEMEHHOH  MaTeMaTHde-
0 3eMile, e€CTECTBEH- | 0 3emile, €CTECTBEHHO- CKOIf HAYKM M HX BO3MOJK-
HOHay4HOTO M Mare- | HAyuHBIX M MATeMaTH- | oo jog pEIIEHHs CITOK-
MaTHYECKOTO LHUKJIOB | YECKHX JUCLUIUIUH,
IpY pEIICHUH 3a/1a4 B | CBA3aHHBIX C MpodeccH- HBIX - JKCTICPUMCHTAIIBHBIX
00NIaCTH SKONOTMH U | OHaNbHOH  jestenso- | 1 MCCHCAOBATCILCKHIX  3a-
NPUPOIOTIONB30BAHHS | CTHIO. Aad.
YMmern: VY(OIIK-1)
- BBINOJHATH OCHOBHBIE
MAaTEMATHYECKUE PACYETHI,
COCTaBIATh W  pElIaTh
aJleKBaTHbIE MaTeMaruye-
CKM€ MOJIEIM PEATBHBIX
JKOJOTUYECKHUX TPOLIECCOB,
aJlanTupoOBaTh peueHust
JUIS. BBIYMCIUTEIBHON TEX-
HUKH.
Baaners: B(OIIK-1),
— OCHOBHBIMHM  (haKTamu,
TIOHATHUSAMU, OIPEHEIICHUS-
MU W TEOpPEMAMHU H3ydae-
MBIX pa3geloB MaTeMaTH-
KU, aJITOPUTMaMU peLIeHUs
TUINIOBBIX MAaTEMAaTHYECKUX




Kog IInanupyembie  pe- | Kom u HaumeHoBanue | [Imanupyemsrit pesynbTaT | Kon moka-

KOMIIETEHIINY 3yJIbTaThl OCBOCHUS | MHAWKATOpPA KOMIIETCH- | OOYUYESHHS MO JUCIUITIHHE 3arens
o0pa3oBaTeiIbHOM IUH OCBOCHUS
IPOrpaMMBbl
3a1a4.

3 MecTO IMCHUILIHHBI B CTPYKTYype 00pa3oBaTe/bHONH POrpaMMbl

VYyebnas gucruruinHa «MatemaTukay sSBisgeTcs 0a30BOI AUCITUIUIMHOM OCHOBHON 00pa30oBaTEIbHOM
MIPOrpaMMBbl, €€ U3y4eHHEe OCHOBAHO HAa KypCe MaTEMAaTUKHU CPEIHEN IIKOJIbI.

Teopernueckue 3HaHUS U MPAKTUYECKUE HABBIKH, CPOPMHUPOBAHHBIE y CTYIEHTOB B MPOIECCE U3Y-
YeHUs! JUCHUILTUHBL «MaTeMaTHKay, sBISIOTCS 0a30BBIMH NP M3y4YeHHUU cieayomux quciuumma GI'OC
BO B yactu: «®@uszukay», «O01as OMOXUMUSI» U B APYTUX TUCHUTUIMHAX.

4 Conep:kaHue QM CHUATNINHbBI
4.1 Temamuueckuii naian OUCYUNIUHGL 0713 3A0YHOU POPMbL 00yUeHUS
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Tema 1. " Beenenue. Pons maTema- 19 |2 1 1 17 | Ompoc, pe-
TUKHU B HayKe U TexHuke. Onpenenu- IIEHUE 3a/1a4
TEJIM U UX OCHOBHBIE CBOMCTBA. BhI-
YUCJIEHUE OoNpeenuTene. "
Tema 2. "Matpuiisr" 19 |2 1 1 17 | Ompoc, pe-
HIEHUE 33]1a4
Tema 3. "CucreMbl TUHEHHBIX ypaB- | 19 | 2 1 1 17 | Ompoc, pe-
HeHun." IIEeHUE 3a1a4
Tewma 4. "Cucremsl koopauHar." 19 |2 1 1 17 | Ompoc, pe-
IIEHUE 337124




1 2 3 4 5 7 8

Tema 5. "[Ipsimast Ha IIOCKOCTH. 19 |2 1 1 17 | Ompoc, pe-

[TnockocTH U IpsIMBIE B IPOCTPAH- [ICHHE 3314

cTtBe."

Tema 6. "Kpussie Broporo mopsnka. " | 19 | 2 1 1 17 | Ompoc, pe-
HICHUE 3a/1a4

Tewma 7. "TlocnenoBarenpHocTH. bec- | 19 | 2 1 1 17 | Ompoc, pe-

KOHEYHO MaJible U OECKOHEUHO HICHHE 3314

Oonpime BennauHbl. [Ipenensr. "

Tema 8. "IIpousBogHas u €€ CBOM- 19 |2 1 1 17 | Ompoc, pe-

crBa. 'eomerpuyeckuii u Gpusnye- LIEHUE 3a1a4

CKHI CMBICT pon3BoaHON. Judde-

peHuuan u ero cBoucraa. Ilpumene-

Hue muddepeHnmrana K mpuoImKeH-

HBIM BBIYUCIICHUSM. "

Tema 9. "IIpon3BoaHBIC BTOPOTO U 19 |2 1 1 17 | Ompoc, pe-

Oostee BBICOKHX NOPSAKOB. [ padukn HICHHUE 3a/1a4

OCHOBHBIX 3JIEMEHTapHbIX QYyHKIUI."

Tema 10. "IIpumenenue npou3Boa- 19 |2 1 1 17 | Ompoc, pe-

HOM K HccneoBaHuio (PyHKUIUN U TO- [ICHHE 3314

crpoeHue rpadukos. "

Tema 11. "®dyHKuus HecKonbkux me- | 19 | 2 1 1 17 | Ompoc, pe-

PEMEHHBIX U €€ MPOU3BOHAs." LIEHUE 33724

Tema 12. "HeonpenenenHslii uHTE- 19 |2 1 1 17 | Ompoc, pe-

rpai u ero ceorcrea. Hemocpen- LICHUE 3a]1a4

CTBEHHOE MHTerpupoBanue. Mure-

I'pPUPOBAHME PallMOHAIBHBIX Jpobeil."

Tema 13. "[lonsatue nuddepenun- 19 |2 1 1 17 | Ompoc, pe-

anpHOTO ypaBHeHus. {uddepeniu- IHIeHUE 3a/1a4

aJIbHBIC YPaBHEHUS C pa3IeIIsIoIIn-

MHUCs TepeMeHHbIMU. OHOPOIHbIE

g depeHnaIbHble ypaBHEHUS.

Jluneiinsle nuddepeHnnanbHble

ypaBHeHHsL."

Tema 14. "Anre6pa cobbrTuii. Onpe- | 16 |1 1 17 | Ompoc, pe-

JIeTICHUE BEPOSITHOCTH. TeopeMbI [ICHUE 3a/1a9

CJIO’KEHUS U YMHOKEHUS BEPOATHO-

creid. DopMyIIbl TOJTHON BEPOATHO-

ctu u baiieca"

Tema 15. "BeposiTHOCT COOBITHS. 16 |1 1 17 | Ompoc, pe-

Cxema mocie10BaTeNIbHbIX HCTIbITA- [ICHHE 33]1a4

Hui beprymn. [IpeaenbHbie Teope-

MBI B cxeme beprysu. 3akoH 6071b-

muX gnces B GOpMyYTUPOBKE TEOpe-

Mbl bepHyin."

DK3aMeH 9

Hroro 288 |28 |14 |14 255




4.2 Cooepircanue oucuyuniunl

Tema 1. " BBeaenne. Posib MaTeMaTuKu B Hayke U TexHuke. OnpeneanrTesd U UX OCHOBHbIE
cBoiicTBa. Borunciienue onpeaeanreei. "

Jlexyus

[Ipeamer, oOBEKT, LeTW W 3a1auu AUCHUIUIMHBL [Iporpamma kypca, ee peanu3aius BO BPEMCHH.
TpeOGoBanust kK UTOrOBOM arTectauu. Jlureparypa.

Onpenenurenu. OcHoBHbIE TOHATHS. CBOWCTBA OlpeaeauTesie. MeTo bl BBIYMCICHHS ONpeeuTe-
Tl BTOPOTO, TPEThEro U 60Jiee BEICOKHUX MOPSIKOB.

Ocrosnble NOHAMUS MeMbl: OMpCACIIMTCIIN.

Ilpaxmuueckoe 3anamue

dopma 3ansamusi: peutenue munosvlx 3a0a4
3aoanus:

Pewenue 3a0au

NoNe 222-224, 383-390 us [3].

Tema 2. "Matpunsn"

Jlexyus

Jluneiinple onepaTopbl, MaTPUIIbl U AeHCTBUA HaJ HUMU: CIOKEHHE MaTpUIl, YMHOKEHUE MaTPUIIbI
Ha YHCIIO0, TPAHCIIOHMPOBAHUE, YMHOXKEHHE MAaTpPHI], HaXOXKICHHE OOpaTHOW MaTpuilbl. PaHT MaTpHIIbL
EBkiuoBo npoctpanctBo. KBagpatudneie Gopmebl.

OcHoséHble NOHAMUS MeMbl: MaTpulbl, EBknumoso IMPOCTAHCTBO.

Ipaxmuuecxoe 3ansamue

Dopma 3ansamusi: peuterue munosvix 3a0ay
Paccmampuesaemvie sonpocoi:

3aoanus:

Pewenue 3a0au

NoNe 399-419 us [3].

Tema 3. ""Cucrembl JIMHEHHBIX ypaBHeHH. "

Jlexyus

CucteMbl TUHEWHBIX anreOpandyeckux ypaBHEHHH. PemieHue cucteM JMHEHHBIX YpaBHEHH ¢ KBaJ-
patHoit matpuueil. Metoasl Kpamepa, ["aycca, oOpaTHoii maTpuiibl. CHCTeMBbl COBMECTHBIE, 1 HECOBMECT-
Hble, CHCTEMbI OIIpElEeICHHbIE M HeomnpeaeneHHble. AinbrepHarnBa Kpamepa. Teopema Kponekepa-
Kanemnmn.

OcHosHble nonsmusi memvl. CUCTEMBI IMHEWHBIX anreOpandecKux ypaBHEeHHH, Teopema Kponekepa-
Kanemnu.

Ipaxmuueckoe 3anamue

Dopma 3ansamusi: peuterue Munosblx 3a0a4 ¢ UCNOIb308AHUEM NPUKIAOHOU npocpammbl Excel
3aoanus:

Pewenue 3aoau

NoNe 439-460 usz [3].

Tema 4. "Cucremsl KOOpAUHAT."
Jlexyus



CucreMsl KOOpAUHAT Ha IIJIOCKOCTH W B IPOCTPAHCTBC: ACKAPTOBA, MOJISIPpHAA, HUJIMHIAPHUYCCKAI.
Cdepuueckas. Ilepexon ot ogHON cucTteMbl K npyroi. CkalsgpHOe, BEKTOPHOE U CMEIIaHHOE MPOU3Be/Ie-
HUS BEeKTOpOB. [IpeoOpazoBanmne KOOpAUHAT.

Ocrosnble nNOHAMUS, MeMbl. CUCTEMBI KOOpAauHar.

Ipaxmuueckoe 3ansimue
Dopma 3aHAMUSL: peulerie MUNnoevix 3a0ay
3aoanus:

Pewenue 3a0au
NoNo 231-285 us [3].

Tema 5. "IIpsimasi Ha mu1ockocTH. Ili10cKOCTH M IPsIMBIE B IPOCTPaHcTBe. "

Jlexyus

OO0wee ypaBHeHue npsMoi. PacctosiHue ot Touku a0 npsimMoi. Touka nepecedeHus! NpsSMbIX. YTOI
MEXy MEPECEKarMMUCS IPSIMbIMU. Y CIOBHE MApPAJUIENbHOCTU U NMEPIEHAUKYISIPHOCTH IpsMbIX. Pa3z-
JU4HbIE ypaBHEeHHUs npsiMoi. Ilnockocts B mpocTpancTBe. OO011ee ypaBHEHUE IIOCKOCTH. PaccrosiHue oT
TOYKH 0 IUIOCKOCTH. Y CJIOBHE MAapaJUIEIbHOCTH U NEPIIEHIUKYIIIPHOCTH IIJIOCKOCTEN. PaccTosHue Mexny
NapajulebHBIMU IUIOCKOCTSAMU. JIMHMS nepeceueHusl MIOCKOCcTel. Pa3nuuHble ypaBHEHUS IIOCKOCTEH.

[Ipsimast B mpocTpaHCTBeE.

OcHogHble nowamus memvl. ypaBHEHHE MPSMOM, MIIOCKOCTh, POCTPAHCTBO.

Ipakxmuueckoe 3ansmue

Dopma 3anamusi: peutenue Mmunosblx 3a0a4
3aoanus:

Pewenue 3a0au

MNeNe 63-127 u3 [3].

NoNo 289-344 us [3].

Tema 6. "Kpussbie BToOporo nopsiaka. "

Jlexyus
Omnunc. ['unep6ona. [lapabona. Kanonnueckuii Bux ypaBHeHHH BToporo mopsaka. [Ipuseaenue k

KaHOHMYECKOMY BUJY YpaBHEHUI BTOporo nopsaka. Kiaccuduxanus KpuBbIX BTOPOro Mopsiaka.
OcnosHble nonsimus memvl. KpUBbIe BTOPOTO MOPSIKA.

Ipakmuueckoe 3anamue

Dopma 3aHAMUSL: peulerie Munosbix 3a0auy
3aoanus:

Pewenue 3aoau

NoNo 287-343 newemmwie uz [3].

Tema 7. "IlocaenoBarenbHocTH. BeckoHeuHO MaJibie N 0eCKOHeYHO 00JiblIue BeauduHbl. [lpe-

aebl. "

Jlexyus
[TocnenoBaTrensHOCTH, CTIOCOOBI 3aJaHUS TIOCIIEIOBATEIPHOCTEH. BeCKOHEUHO MasTbie BEIMUUHBI U UX

CBOWCTBa, CpaBHEHHE OECKOHEUHO MAalbIX BEJMYUH, CBS3b MEXAY OECKOHEUYHO MalbIMH M OECKOHEYHO
OonpuMu BemnunHaMu. CBOWCTBA YMCIIOBBIX MHOXKECTB M TociieoBaTebHOCTEH. [Ipeaensr mocnenosa-
TenbHOCTEN M QyHKIMIA, MX cBoWcTBa. [IepBbIif 1 BTOpO# 3aMeuaTenbHbIe Peaebl.

Ocrosnble NOHAMUS MeMbl: MMOoCJICA0BATCIIbHOCTHU, IPCACIIbI.
7



Ipaxmuueckoe 3ansamue

Dopma 3anamus: peuternue Mmunosvlx 3a0au
3aoanus:

Pewenue 3a0au

NoNe 705-721 uz [3].

NoNe 639-703 us [3].

Tema 8. "IIponsBoanas u ee coiictBa. ['eomerpuuecknii u puznyecknii CMbICJ NPOU3BOIHOI.
JAnddepennuan u ero cpoiicra. [ipumenenue nuddepennuana Kk npudIMKeHHbIM BbIYUCIEHUAM. "

Jlexyus

3agauu, OpUBOASIIME K MOHATUIO NPon3BoAHON. [Ipon3BoaHas pyHKIMH, €e TeOMETPUUYECKUI U Me-
XaHW4eCKUid cMbica. Cxema BBIYMCIICHUS MPOU3BOAHON. [IpOM3BOAHBIE OCHOBHBIX 3J€MEHTApHBIX (DYHK-
uuil. OcHoBHBIE npaBuwia AuddepeHuupoBanus. Omnpenenenue auddepeHnmana, ero reoMeTpudeckui
cmbici. [Ipumenenne nuddepenmana K mpruOIHKEHHBIM BIYUCICHUSM.

OcHognble nonAmus memwl. TPOU3BOIAHAS, TU(PepeHIa.

Ilpaxmuueckoe 3anamue

Dopma 3ansamusi: peutenue munosvlx 3a0a4
3aoanus:

Pewenue 3a0au

MNoNo 738-844, u3z [3].

Tema 9. "IlpousBoanbie BTOpPOro u 0oJiee BLICOKMX NMOPSAAKOB. I'padky OCHOBHBIX 3J1eMeH-
TapHbIX QyHKOMMA."

Jlexyus

IIpousBonHas ot mpousBoaHOM. [IpomsBoaHble (QyHKIMM, 3alaHHOM mHapameTpuuecku. I'paduxu
KBaJIpaTUYHOM, CTENEHHOH, MNoKa3aTeNbHOM, jorapupmuyeckoil ¢ynkuui. ['paduku nepuogudeckux
(GyHKINN, TPUTOHOMETPHUYECKUX U TUIEPOOTNUECKUX (DYHKIIUHA.

OcHoe6Hble NOHIMUSL MeMbl. MMPOU3BOJHBIC BBICIINX IMOPAAKOB.

Ipaxmuueckoe 3ansimue
Dopma 3anamusi: peutenue Mmunosvlx 3a0a4
3adanusa:

Pewenue 3a0au
NoNe 945-973, NeNe 610-636 u3 [3].

Tema 10. "IIpumMeHeHne NPON3BOAHON K HCCIeI0BAaHNIO GYHKIMI M OcTPoeHue rpadgukos. "

Jlexyus
UccnenoBanne ¢ynkumii. [IpomexxyTku MoHOTOHHOCTH. Touku meperu6a. Dxcrpemymsl. HeoOxo-

AUMBIC U JOCTATOYHBIC YCIOBHA OKCTPEMYMA. ACHUMITOTEL. BI)IHYK.]'IOCTB (bYHKI_[I/II/I

OCHOBHbBLE NOHSIMUSL MEMbL. MMPUMCHCHUEC HpOHSBOJIHOﬁ, MPOMEKYTKH MOHOTOHHOCTH, aCUMIITOTEI.

Ilpaxmuuecxoe 3ansamue
Dopma 3anamuUs: peulerue munosvlx 3a0a4
3aoanusa:

Pewenue 3a0au
MNoNe 1098-1109 usz [3].



Tema 11. "@®yHKIMA HECKOJIBKHX NTEPEeMEHHBIX U ee POU3BOIHAas."

Jlexyus

[lonatne QyHKIUM HECKOJIBKHX mepeMeHHBIX. [Ipenensl QyHKIMM HECKONbKUX NepeMeHHbIX. He-
IPEPBIBHOCTh (PYHKIUM HECKOJbKUX IepeMeHHBbIX. [Ipon3BoaHble (YHKLIHMU HECKOJBKHUX IEPEMEHHBIX.
YacTtHble mpousBoaHbe. Teopema 0 cMemaHHbIX Mpou3BoAHbIX. Huddepenunan GyHKIUNM HECKOIBKUX
nepeMeHHbIX. MccnenoBanue Ha 3KCTpeMyM (YHKIIMM HECKOJIBKUX MEPEMEHHBIX.

OcHogHble noHsmus memol. (bYHKHI/IH HECKOJIBKHMX IIEPEMCHHBIX, IIPOXU3BOJHAA (bYHKHI/II/I HECKOJIb-
KHUX ICPCMCHHBIX.

IIpakmuueckoe 3anamue

Dopma 3aHAmMuUs: peuterue munosvix 3a0ay

3aoanus:

Pewenue 3a0au

MeNo 1193-1209, 1275-1293, 1305-1311 neuemnsie uz [3]. Konmponvuas paboma no mooyiio.

Tema 12. "Heonpenenenublii MHTErpaJj u ero cpoiicrsa. Hemocpeacrsennoe nHTerpupoBaHue.
HNuTerpupoBanue paumoHAJbHBIX Jpodeid."

Jlexyus

[TepBoobOpaznas. Teopema o nepBoobpasubix. OmpeneneHre HeonpeaeieHHoro narerpana. CpoiicTsa
HEONPEIENIEHHOTO MHTEerpajia. BeIunclieHne HHTErpajioB CTAaHAAPTHBIX (QYHKIUM UCXOMS U3 ONPEICICHUS
HeompeAeNeHHOro uHTerpaia. Tabnuua uHTerpanoB. Meroa 3ameHsl iepeMeHHoi. dopmyna HHTETpUpO-
BaHMS MO YacTsM. HTerpupoBaHue parmoOHAIbHBIX IPOOECH.

OcHoséHble NOHAMUS MeMbl: HCOHpGI{GHGHHHfI HUHTCIrpajl, MHTCTPUPOBAHUEC.

Ipakmuueckoe 3ansamue

Dopma 3ansamusi: peuterue munosvix 3a0ay

3aoanus:

Pewenue 3a0au

NeNe 1357-1439 u3z [3].

Dopma 3aHAMUS: MUHU-KOHGDEPEeHYUsL nO MeMaM.

- Onpeoenennvlil uHmMezpal u e2o c8OUCMad.

- 3amena nepemenHol u uHmMe2PUPOBAHUE NO YACMAM 8 ONPeOesleHHOM UHmezpaJe.

- Hecobcmeennvie unmezpanvl nep8oco pood.

- HecobcmeeHnnbvie unmezpaivl 6mopoco pood.

- IlIpumenenue onpeodeneHHbIX UHMeSPanos Ojis HAX0HCOeHUs naowjaoel huyp.

- Kpamnvle unmezpanvt u ux npuiodceHus.

- OcHoBHble NOHAMUSL YUCTIO08bIX psio0s. Heobxooumbitli npusnax cxooumocmu psoos. Ilpusnaxu /la-
namoepa, Kowwu. Hnumeepanvuwiti npusnax Kowwu-Maxnopena. 3naxonepemennvle psaovl. 3uaxouepeoyio-
wuecs psaovi. Teopema Jletibnuya.

Tema 13. "llonsTue nuddepennuanbuoro ypasHenus. JuddepenunanbHbie ypaBHeHHUs ¢ pas-
ACJIAIINMMHUCSH NepeMeHHbIMU. OnHopoaHble 1 depeHInATbHbIC YpaBHeHHs. JIuHeliHble nudde-
peHuHMaIbHbIC YPABHEHUs."

Jlexyus

OcHoBHbIe OHATHS AU PepeHInanbHbIX ypaBHeHHH. OO1ee 1 yacTHOe pemieHue auddepeHmans-
HOro ypaBHeHus. JIunun ypoBHs. MHTerpupoBanue auddepeHnnanbHbIX ypaBHEHUH ¢ pa3aesionMMUCs
MEepEeMEHHbIMH. 3aMeHa JJIsl pelleHus OJHOPOAHBbIX nuddepeHnmanbHbX ypaBHeHul. [IpuBenenue nud-
(bepeHIanbHBIX YpaBHEHUH K OJHOpOAHBIM. OIHOpOIHBIE JHHEHHbIE TU(depeHraIbHbIe YpaBHEHUS
nepBoro nopsaaka. Juddepennuansasle ypaBHEHUs, IPUBOAUMBIE K JIMHEHHBIM IIEPBOTO MOpPAIKa. YpaB-



HeHus beprymm.
Ocnognvie nonamus memwl. 1addepeHIanbHble ypaBHEHNUS.

Ipaxmuueckoe 3ansimue
Dopma 3aHAMUSL: peulerie MUnosvix 3a0ay
3aoanus:

Pewenue 3a0au
NoNo 507-543 uz [3], NeNe 597-623 NeNe 545-571 uz [3].

Tema 14. ""Aaredpa co0biTnii. OnpenesieHue BeposITHOCTH. TeopeMbl C/10KeHUSI M YMHOKEHHSA
BeposiTHOCTel. @opMyJibl MOJIHOM BepossiTHOCTH M baiieca"

Jlexyus

Crnyuqaiiaple coObiTHs. Cymma coObiTuid. [IponsBenenue coopituii. Ilonnas rpynmna coObrtuii. CoB-
MECTHOCTb ¥ HECOBMECTHOCTh COOBITHI. 3aBHCHUMOCTh M HE3aBUCUMOCTH COOBITUN. CTaTUCTHUECKUI MOI-
XO/JI K OTpeAeNICHUI0 BEPOSTHOCTHU ClaydaitHoro coonitus. BepositHocTHOE mpocTpancTBO. Kiaccuueckoe u
TrE€OMETPUUYECKOE ONPEICIICHNUS BEPOATHOCTU. TE€OpeMbl CIOKEHUS BEPOSTHOCTH COBMECTHBIX M HECOB-
MECTHBIX COOBITUNA. TeopemMbl YMHOXKEHUS BEPOSATHOCTEH 3aBUCUMBIX U HE3aBUCUMBIX COOBITHIA. DOPMYIIBI
IIOJIHOW BEpOSITHOCTH M baineca.

OcHosHble NOHAMUS MeMbl: CJIy‘-IB.fIHBIG CO6I)ITI/I$I, IMoJIHasA BEPOATHOCTD.

Ipakmuueckoe 3ansamue

Dopma 3ansamus: peurenue munosvlx 3a0a4
3aoanus:

Pewenue 3a0au

NeNe 1-25, 47-106 us [3].

Tema 15. "BeposiTHocTh coObITus. Cxema mocienoBaTelbHbIX HcnbiTanuil bepuysau. Ilpe-
AeJibHbIe TeopeMbl B cxeMe bepHysiu. 3akon 0ouabmmx ynces B popmyanpoBke Teopemsbl bepny.i-
an."

Jlexyus

Cxema mocrnenoBatenbHbIX ucnbiTanuil bepuynnu. @opmyna bepnymmu. Teopema Ilyaccona. Jlo-
KanpHas Teopema MyaBpa-Jlannaca. MHTerpansHas Teopema MyaBpa-Jlamnaca. 3akoH O0NbIINX YKceN B
¢dbopmynnpoBke Teopemsl bepHysuin.

OcnoséHble noOHAMUS MeMbl. UCIIBITAHUS BepHYJ'IJ'II/I, TEOpEMa HyaCCOHa.

Ilpaxmuuecxoe 3ansamue
Dopma 3anamuUs: peulerue munosvlx 3a0a4
3aoanusa:

Pewenue 3a0au
NeNe 111-129 us [3].

crPC
Hzyuenue yueonon aiumepamyput [1], [2], [3]
Pewenue 3a0au no memam

Iloozomoeka Kk MOOYIbHOMY KOHMPOIIO

S Y4yeOHO-MeTOoMYeCKOe o0ecnieyeHne IS CAMOCTOSITeIbHOM PadoThl 00y4arouxcs
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B nenom BHeayquTOpHAs caMOCTOSATENbHAS padoTa CTYACHTA IPU U3YYEHUH Kypca BKIIOYAET B ceOs
CJIeIYIOINE BUIBI paboT:

— TnpopaboTka (M3yUCHHE) MATEPUAIOB JICKITHA;

— YTEHHUE M NMPopabOTKa PEKOMEHIOBAHHONW OCHOBHOM M JIOTIOJIHUTEIBHOM JINTEPATYPHI;

— TMOJTrOTOBKA K MPAKTHYECKUM (CEMHHAPCKUM) 3aHSATHSIM;

— TOHMCK U IpopaboTKa MaTepralioB u3 MIHTEepHET-pecypcoB, MEPUOINICCKON ITeYaTH;

—  BBINIOJIHCHHUE JIOMAIIIHKX 3aJaHii B OpME TBOPUSCKUX 3aJaHHM, KeWC-CTauH, JOKIA0B;

— TMOJTrOTOBKA MPE3CHTAIUH I WILTIOCTPAIIMH JOKJIAJIOB;

—  BBINIOJIHEHHE KOHTPOJIBHOM pa0OThI, €CIIH MPEIYCMOTPEHA YUeOHBIM IIAHOM JHCIHILINHBI,

— TMOArOTOBKA K TEKYIIEMY M UTOrOBOMY (IIPOMEXYTOYHAs aTTECTallMsl) KOHTPOJIO 3HAHUU IO
JTUCHUIUTNHE (9K3aMEH).

OcHOBHasl J10JII CaMOCTOSTEIBbHONW PabOThI CTYJCHTOB MPUXOIUTCS HA MPOPAO0OTKY PEKOMEHI0BaH-
HOMU JINTEPATYPHI C IETBI0 OCBOCHHS TEOPETUUYECKOTO Kypca, OJIATOTOBKY K MPAKTUICCKUM (CEMUHAPCKUM)
3aHATUSM, TEMATHKa KOTOPBIX MOJHOCTHIO OXBATHIBACT cojepxkaHue Kypca. CamoctosTenbHas padoTta 1o
MOATOTOBKE K CEMUHAPCKUM 3aHATHSM IMPEANOaraeT yMeHue padboTath ¢ MepBUYHON HH(GOpMAITUEH.

6 MDoHJ OEHOYHBIX CpeacTB AJisl MPOBECIACHUS l'[pOMG)KyTO'lHOﬁ arrecranuun oﬁyqaloumxca mo
AUCHHUIIJINHE

6.1 Cmpyxkmypa ¢ponoa ouenounvix cpeocme

@®oH/1 OIIEHOYHBIX CPEIICTB ISl MPOBEJACHUS MPOMEKYTOYHOM aTTeCTAIllMA O0YYAOIIMXCS MO JUCIH-
wimHe «MaTteMaTHKa» MPEJICTaBICH B MPUIOKEHUU K pabodell mporpaMme TUCIUIUIMHBI U BKJIIOYAET B
ce0s:

— TepeyeHb KOMIIETEHIIM C yKa3aHHEM 3TaroB X (pOpMHUPOBaHUS B MPOIIECCE OCBOCHUS 00pazo-
BaHUS; NIEpeYeHb KOMIIETEHIIUN C YKa3aHWEM 3TaroB X (OpMUPOBaHMS B MPOLIECCE OCBOEHUsI 00pa3oBa-
TEIbHON IPOrPaMMBI;

—  ONHUCaHWE IIOKa3aTelled W KPUTEPUEB OLICHWBAHMWS KOMIIETCHLIMHM Ha pa3IM4HBIX JTanax Hx
(bopMHpOBaHUsl, ONIMCAHNE IIKAJI OLICHUBAHMUS;

—  TUIOBbIE KOHTPOJBbHBIE 33JJaHUs WM MaTepuabl, HEOOXOIUMBIE [l OLIEHKU 3HaHUH, YMEHUH,
HaBBIKOB U (WJIM) OMBITA JESTEIbHOCTH, XapaKTePU3YIOIUX ITarnbl (OPMUPOBAHUS KOMIETEHLIUH;

—  METOAMYECKHE MATEPHUaJIbl, ONPEACISIONME MPOUEAYPhl OLICHUBAHNS 3HAHWM, YMEHUH, HaBbI-
KOB U (MJIM) ONBITA AESITEIbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIUH.

6.2 Ilepeuens 6onpocoe Kk RPOMeNCYmMoUHOll ammecmayuu.
1. Onpenenurtens U UX OCHOBHBIE CBOMCTBA, BEIYHCIICHHE.

2. Matpulisl U JeCTBUS HAaJl HUMH.

3. CucteMbl TMHEWHBIX aNreOpandyecKux YpaBHEHUN U OCHOBHBIE METO/IbI UX PEILICHUS:
—Metoa Kpamepa;

— MeToJ 00paTHOM MaTPHIIbL;

—Mmeron ['aycca.

4. Panr matpuisl. Haxoxaenue panra MaTpuil.

5. Teopema Kponekepa—kamnenu. Pemenne mpon3BoIbHBIX CUCTEM JTUHEHHBIX YPaBHEHUH.
6. CrucTeMbl TMHEWHBIX OJJHOPOIHBIX YpaBHEeHUH. DyHIaMeHTaIbHAs CHCTEMa PEIICHUH.
7. CucteMbl KOOpAMHAT.

8. BekToph! Ha MJIOCKOCTH U B IPOCTPAHCTBE.

9. OcHOBHBIEC BEKTOPHBIE OMIEPAITIH.

10. Bekrops! u koopauHaThl. OCHOBHBIC BEKTOPHBIE OTIEPAITUH.

11. [lenenue oTpeska B JaHHOM OTHOLIEHHH.

12. VYpaBHeHHe NpsIMOil Ha TNIOCKOCTH:
11



— o01ee ypaBHEHHE MPSIMON;

— MPOXOIALLEH Yepe3 ABE TOUKU;

— MPOXOJAIIEH uepe3 3aJaHHYI0 TOUKY B IaHHOM HallpaBJICHUHY;

— NMPOXOJAILEH Yuepe3 JaHHYI0 TOUKY M UMEIOIIEN JaHHYI0 HOpMallb;

— YpaBHEHHE NPSIMOM B OTpe3Kax;

— IMapaMeTpU4ecKoe YpaBHEHHUE MPSMOH;

— MPOXOJAIIEH Uuepe3 3aJaHHYI0 TOUKY C 3aJaHHBIM YTTIOBBIM KO3()(HDUIIUEHTOM;

— HOpMaJIbHOE YpaBHEHHE IPSIMOIL.

13. PaccrosiHMe OT TOUKH J0 IPSAMOM, TOUKA MEPECeUeHUs MIPSIMBIX, YTOJI MEX/y [1ePECEKAIOIUMUCS
NPSIMBIMH, PACCTOSTHUE MEXK]Ty NapalIeIbHBIMUA MPSIMBIMH.

14. Jlenenue oTpeska B JaHHOM OTHOLIEHHH.

15. VpaBHeHME IIIOCKOCTH B IPOCTPAHCTBE:

— ob11ee ypaBHEHHE IIIOCKOCTH;

— IPOXOASILEH Yepe3 TPU 3a/laHHbIE TOUKH;

— IPOXOASILEH Yepe3 ABE 3aJaHHbIE TOUKH MTapajlIeIbHO BEKTOPY;

— MPOXOJAILEH uepe3 TOUKY MapajuiebHO IBYM BEKTOpaM;

— MPOXOJAILEH uepe3 TOUKY U UMEIoIee 3aJaHHYI0 HOPMaJlb;

— YpaBHEHHE IJIOCKOCTH B OTPE3KaXx;

— HOPMaJIbHOE YPABHEHME MIJIOCKOCTH.

16. PaccrosiHMe OT TOYKH A0 IVIOCKOCTH, JIMHUS IEPECeUeHUs! INIOCKOCTEH, Yrojl MeXy MI0CKOCTS-
MU, PacCTOSIHUE MEXKAY MapajlieIbHbIMU IJIOCKOCTSIMH.

17. Kpussle BTOpOro nopsjaka:

— 2JUIUIIC;

— runepoona;

— napaboda.

18. IloBepXxHOCTH BTOPOTO MOPSIIKA.

19. Tloustue ¢pynkmuu. OcHOBHBIC CBOMCTBA. OCHOBHBIC dJIEMEHTapHbIC ()YHKIIHH.

20. IIpeobpazoBanue rpaduxos. [Ipumenenne GpyHKIUil B 5KOHOMUKE.

21. beckoHeuHO OobIINE U OECKOHEUHO MaJible BEIMYMHBI U UX CBOMCTBA.

22. CpaBHeHHE OECKOHEUYHO MAIIBIX. DKBUBAJICHTHOCTh OECKOHEYHO MAaJIbIX.

23. Tlpenen 4nciIOBOI MOCIEIOBATEILHOCTH, CBOWCTBA.

24. OcHOBHbIE TeOpeMbI 0 npeaenax. [Ipu3Haku cylecTBOBaHUS Mpeena.

25. Ilpenen ¢pyHKIMU B TOUKE, HA OECKOHEYHOCTH. 3aMevaTesIbHbIEe IPEebl.

26. OJHOCTOpPOHHHUE TIPEICITHI.

27. Knaccudukanus Todek pa3pbiBa. Pa3peiBel 1-r0 11 2-T0 pona.

28. HenpepbIBHOCTB.

29. 3anauu, NPUBOJAIINE K TOHATHIO POU3BOIAHOM.

30. IIpowmsBoaHas GyHKINH, €€ TEOMETPUUECKII N MEXaHHUECKUI CMBICI.

31. Cxema BBIYHCIICHUS TIPOU3BOIHON. [IpON3BOHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.

32. OcHoBHbIe npaBuia Ju(GEpeHIIIPOBAHNUS.

33. I[IpousBoaHas CI0XKHON (YHKIMH, TOKA3aTEIbHO-CTENICHHON (GyHKINHU, GYHKLIUH, 3aJaHHON He-
SIBHO M (DYHKIIMH, 33/TaHHON TTapaMEeTPHYECKH.

34. Tuddepennman GyHKINU, €Tr0 TEOMETPHUUECKUN CMBICHT U cBoicTBa. [Ipumenenne muddepeH-
[yaa K MpUOIMKEHHBIM BBIYUCICHUSM.

35. IIpasuio Jlonutans.

36. IIpousBoaubiec u muddepeHIrai BRICITNX MOPSIIKOB.

37. ®opwmymna Teitnopa.
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38. Bo3spacranue u yobiBaHue QyHKIIAM.

39. DkcrpemyM ¢yHKIIMK. HeoOX0aMMBIE M TOCTATOYHBIE YCIOBUS DKCTPEMyMa.

40. Haubornpiliee 1 HAMMEHbIIIEE 3HAUeHUE (YHKITUU HA OTPE3KE.

41. BeimykiocTh U BOTHYTOCTH (yHKIMH. [Teperuo.

42. AcUMNTOTHI.

43. OOmas cxema uccieqoBanus GyHKIUH.

44. OcHOBHbIE MOHATHS YUCIOBBIX psiioB. HeoOXoqumblil pU3HaK CXOAUMOCTH pAnoB. IIpusHaku
HNamambepa, Komm. MaTerpansHeiii npusHak Komu-Makiopena. 3HakorepeMeHHbIE psibl. 3HaKoYepeay-
romuecs psaapl. Teopema JleiiOHua.

45. Tlonsarue muddepenumansuoro ypaBHeHus. Juddepenunanbubie ypaBHEHHs ¢ pa3iemsioniy-
Mucs nepeMeHHbIMH. OpHopoanbie auddepenunanbupie ypaBHeHus. Jlunelinsle nuddepeHnuanbHbie
YpaBHEHHS.

46. OcHOBHbIE OHATHUS TEOPUH BeposiTHOCTEH. OCHOBHBIE TEOPEMBI.

47. CnyuvaiiHble BeTUYMHBI. YNCIIOBbIE XapaKTEPUCTUKH CIy4yallHOM BEJIMYMHBI. 3aKOHBI paclpese-
JICHHs CITydaiiHbIX BeduuH. OCHOBHBIC MOHATUS MaTEMaTHYECKOW CTATUCTUKU. TOUedHbIe W MHTEPBAJIb-
HBIE OI[CHKU YHCJIOBBIX XapaKTEPUCTHK CIy4aliHON BEJIMYUHBI.

48. CratucTudeckue MeTo/ibl 00padOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

7 PexoMenayemas Jyureparypa

7.1 Ocnoenas numepamypa
1. IluckynoB H.C. [IuddepeHunanbHoe U UHTErPAIbHOE UCUUCIEHUS B 2-X TOMax: YUYeOHMK IS
BTY30B - M: UnTerpan-Ilpecc, 2003 r., 544

7.2 /lonoanumenvnan aumepamypa

2. Ky3nenoB JI.A. COopHuK 3amanuii o Beiciield marematuke. - Cankr-IlerepOypr.: Jlans, 2008. -
239c.

3. Hanko I1. E., [TonoB A. T'., KoxxeBuukoBa T. . Bricias maremarrka B ynpaKHEHUSIX U 3a/1adax:
yue6. mocobue: B 2 4. — M.: Beicmas mixona, 1999

8 MeToanueckue YKazaHus 1Jas oﬁyqammnxm 110 OCBOCHHMIO JHUCHMITJIMHBI

Metoauka npenonaBaHus JaHHOW AMCLHUIIIMHBI NIPEATIONATacT YTEHHUE JIEKLINUH, TPOBEIECHUE TpaK-
TUYECKUX 3aHSITHUH, TPYNIOBbIX U MHAWBUYAJbHBIX KOHCYJIbTALUNA MO OTAEIbHBIM (HanloJiee CI0XKHbBIM)
cnennpuyeckuM npodiaemMam aucHUIUIMHbL [IpegycMoTpena camocrosTenbHas paboTa CTy/IEHTOB, a TAKXKe
MIPOXO’KJCHUE aTTECTAIIMOHHBIX UCIIBITAHUN MTPOMEXYTOUHOM aTTectanuu (3x3aMeH U tuddepeHmupoBaH-
HBIN 3a4eT).

Jlexuu moCBSIIATCS PACCMOTPEHUIO OCHOBHBIM MOHATHIIM, Han0oJiee BaKHBIX TEOPETHUYECKUX BO-
IpocoB. B xoze nekuuil cTyAeHTaM CleyeT MOATOTOBUTh KOHCIEKTHI JIEKIUI: KPaTKo, CXEMAaTU4YHO, I10-
ClIeI0BaTeNbHO (UKCUPOBATh OCHOBHBIE IOJOXKEHUS, BBIBOJBL, (POPMYIUPOBKH, 00OOIIEHHS; OMEYATh
Ba)KHbIE MBICIIH, BBIJICTISATH KIIFOUEBbIE CJI0BA, TEPMUHBI; 0003HAYUTH BOIIPOCH], TEPMHHBI, MaTepUa, KOTO-
PBIN BBI3BIBAET TPYIHOCTH, IIOMETUTh U TMOMNBITATHCS HAWTH OTBET B peKOMeHAyeMoil nureparype. Ecnu
CaMOCTOSITENILHO HE yAaeTcsi pa3odpaTbcs B MaTepualie, HE0OX0IUMO COPMYIHUPOBATH BOIPOC U 33/1aTh
MpernojaBaTesio Ha KOHCY/IbTAllUY, HA MPAKTUYECKOM 3aHITHH.

[lenbro npoBeAEHNS NPAKTUYECKUX 3aHATHH SBIIAETCS 3aKpEIICHUE 3HAHUN CTYJIEHTOB, ITOJIy4E€HHBIX
UMHU B XOJle¢ M3y4YEHHS TUCUUIUIMHBI Ha JIEKIUSIX U CaMOCTOSITeNbHO. Bo BpeMs MpakTHUeCKUX 3aHITHM
pemaroTes 3a7auu 10 pacCMaTpUBAEMbIM B Kypce JIEKLUN TeMaM, IIPUMEHSATCS OCHOBHBIE MTOHSTHSI, TEOPE-
MBI, cBoMicTBa. CTYACHT JOJKEH HAy4UTCs peliaTh 0a30Bble 337a4uu M0 KaXKIOW TeMe, a TakKe MPUMEHSTh
IIOJIyYE€HHBIE HABBIKU JJIs1 PELLIEHUS pealbHbIX MPUKIIAJAHBIX 3a/1a4

[Ipu u3yueHUn AUCUUILIIMHBI UCIIOIB3YIOTCS MHTEPAKTUBHBIE METOIbI 00YUECHHUSI, HAIPUMED, JIEKIH -
BU3YyaJIM3alis, IPE/IoIaraomnas nojady MaTepuania ¢ UCIOIb30BaHUEM TEXHUYECKUX CPEACTB O0YUYEHUs
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C KPaTKMMHU KOMMEHTapHUsIMH IEMOHCTPUPYEMBIX MaTepuasioB (Ipe3eHTaluil).

9. Ilepeyenbr MHPOPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX MPH OCYLIECTBJIEHUN 00pa3oBa-
TEeJIbHOI'0 NpoLecca Mo JMCUHUIJIMHE, BKJIIOYas NepeyeHb NPOrpaMMHOro odecrieyeHusi 1 HHpopma-
LHMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuensv unHpopmayuoHHBIX MEXHOI02UIL, UCNOTLIYEMBIX NPU OCYULECMEIeHUU 00pa3oea-
menbHOo20 npoyecca

—  3JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

—  HUCIOJB30BaHUE Clal-Npe3eHTaIHil;

—  UHTEpPaKTUBHOE O0IleHHE ¢ O0YUYaIOLUMUCS U KOHCYJIbTHPOBaHUE mocpeacTBoM MHTepHeT, uc-
MOJIb3YSl COLUANbHBIEC CETH, CIIEIUATN3UPOBAHHbIE TPOrPaMMBbl (HapuMep, Z00M), a TaKXkKe AIEKTPOHHON
MIOYTHI,

—  HUCHOJB30BaHUE IEKTPOHHON HH(DOPMALIMOHHO-00pa30BaTEILHOM CpEeIbl.

9.2. Illepeuenv npozpammnozo odecneuenHus, UCHONLIYEMO20 NPU OCYULECMEIEHUU 00pa3oea-
mebHOo20 npoyecca
HpI/I OCBOCHHHU OV CHUILIMHBI UCITOJIB3YCTCA JIMICH3NOHHOC ITPOrpaMMHOC o0OecrieueHue:
1. omepanuonnsle cuctembl Astra Linux (Win uHas onepandoHHasi CUCTeMa, BKIIIOUEHHAs B pe-
€CTpP OTEYECTBEHHOTO MTPOTrPaMMHOT0 00€CTICUeHNUs );
2. xomriuiekT odpucHbIX nporpamm P-7 Oduc (B coctaBe TEKCTOBOTO Ipolieccopa, MporpaMmbl
paboThl C ANEKTPOHHBIMU TAaOIMIIAMHU, NPOTPAMMHBIE CPEICTBA PENAKTUPOBAHUSA U JEMOH-
CTpalliy Mpe3eHTalnl );
ImporpamMmma MnMpoBCPKHU TECKCTOB HAa IMPEAMCT 3aMMCTBOBAHH A «AHTHILIArHATY.

10. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCIUIIMHBI

Ha Ka(bez[pe nmeetcs 4 ayauTopuun IJid NpOBCACHUSA JICKIIMOHHBIX U IMTPAKTHYCCKUX 3aHATHH.
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