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1 Hean n 3aga4yu y4eOHOM IMCUMILTHHBI

Lenpto nuctumianabl «MaTeMaTHKa SBIisieTcsl (OpMHpPOBaHUE y OyIyIIMX CIEHUATUCTOB 3HAHUM,
HABBIKOB M yYMEHHs NPUMEHATh MAaTEMaTHUYECKHH anmapar ¥ MaTeMaTUYeCKUE METOJbl NPU aHAIHU3E U
00paboTKe HKCIEPUMEHTAIBbHBIX JaHHBIX, OCBOEHHE METOJO0B MAaTeMaTH4YEeCKOrO MOJAEIMPOBAHUA U
aHaIM3a TEXHUYECKUX CUCTEM.

OcHoBHas 3a7aua Kypca «MaTemMaTuka» 3aKII04aeTcsl B Pa3BUTHU Y CTYIACHTOB COBPEMEHHBIX (hopM
MaTEMaTHUYECKOI0 MBIIUIEHHS W YMEHHs CTaBUTbh, MCCIEAOBATh U DPELIATh CIIOKHBIE MATEMaTUYECKHUE
3aJ1a4¥, BOZHUKAIOIIKE B DKCIIEPUMEHTAIbHBIX HCCIICIOBAHUAX.

2 TpeGoBaHus K pe3yJIibTATAM OCBOCHHUS JUCIHUIIIUHBI

[Ipornecc n3yueHust TUCIUTUIMHBI HAIPaBJIeH Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETEHIIUHA:
OIIK-1 — Cniocoben npuMeHsTh 0a30BbIe 3HAHUS (PYHIAMEHTAIbHBIX Pa3/IeiIoB HayK O 3eMIie,
€CTECTBEHHO-HAYYHOI'0 ¥ MaTeMaTUYECKOr0 LIMKJIOB IIPU PEIIEHUH 3a7a4 B 00JaCTH SKOJIOTHH U
MPUPOIONOJIB30BaAHUS.

[Inanupyemble pe3yabTaTbl 00y4eHUS IPU U3YYEHUH TUCLUIUIMHBI, COOTHECEHHBIE C MNIAHUPYEMBIMU
pe3ylbTaTaMu OCBOEHHS 00pa30BaTeIbHOM MIPOrPaMMBI, IIPEICTABICHBI B TAOIUIIE.

Tabnuna — [lnanupyemble pe3ynbTaThl OOy4eHHs] MPH W3YYCHUU AMCLUHUIUIMHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMU Pe3yJIbTaTaMi OCBOCHHUSI 00pa30BaTEIILHOMN MPOTpaMMBbl

Kon IInanupyemsble Kong wu HammeHoBanue | [Imanupyemsrit pesynbTaT | Kog
KOMITCTEHIIN] Pe3yJIbTaThl MHJIMKATOpa 00y4eHUs 110 IUCLUILINHE TIOKa3aTel
OCBOCHHS KOMITCTEHIINU o
oOpa3oBaTeIbHON OCBOCHHS
pOrpamMMbl
OIlK-1 Cnoco6en npumensts | U 1onk-1 3HATD: 3(OIIK-1)]
0a3oBble 3HaHUs | 3HAET OCHOBHBIE 3aKOHBI | —  OCHOBHBIE  METOJIBI
(byHIaMEHTaTbHBIX (dyHIaMeHTalbHBIX HayK COBPEMEHHOI
Hayk 0 3emre, | 0 3emie, | \jaremarnueckoil HayKH
CCTCCTBEHHOHAYUHOTO | €CTECTBEHHOHAYUHBIX M | |\ pooyomnocry g
U MaTeMaTHYeCKOTO | MAaTeMaTHYECKHX
[UKJIOB TP PEIICHUU | JUCHHIUINH, CBA3aHHBIX PCLICHHA CIIOAHBIX
samad B obmacti | ¢ mpodeccHonanbHOM | O CHCPHMCHTAIIBHBIX 1
9KOJIOTUH U | AEATEITHHOCTBIO. MCCIICIOBATC/ILCKUX 33131,
MIPUPOIOTIOIH30BAHUS Ymern: Y(OIIK-1)]
- BBINOJHATH OCHOBHBIC
MAaTeMaTUYECKUE PaCUETHI,
COCTAaBJISITh W penaTh
aJICKBaTHbIE
MaTeMaTHYECKUE  MOJENN
pEaNBbHBIX 3KOJIOTUYECKUX
MIPOLIECCOB, AJANTUPOBATh
pelIeHus TS
BBIUNCIIUTEIIBHON TEXHUKH.
Baaners: B(OIIK-1),
— OCHOBHBIMHM  (haKTamu,
TIOHATUSIMH,
ONpeIEICHUSIMHA u
TeoOpeMaMu M3y4aeMbIX
pas3zaenos MAaTEMaTUKH,




Kog [Inanupyemsbie Kong wu HammeHoBanue | Ilmanupyemslit pesyabTaT | Kog
KOMIIETECHIINY PEe3yJIbTaThl HUHIUKATOpa 00y4eHus 1o TUCUUIUINHE HOKa3aren
OCBOCHUS KOMITETEHIIUU s
o0pa3oBaTeabHOU OCBOEHUS
IPOrpaMMBbl
alropuTMaMu peenus
TUIIOBBIX MAaTEeMaTUYECKUX
3aaad.

3 MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH POrpaMMbl

Vuebnasg nucuuiinaa «MareMaThKay SIBISIETCS TUCHMIUIMHON 00s3aTEILHON YaCTUM OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBbl, €€ U3YYCHHE OCHOBAHO HAa KypCe MaTeMAaTUKU CPeIHEH IIKOJIbI.

Teopernueckue 3HAHUS M TPAKTUYECKHE HABBIKK, C(HOPMHpPOBAHHBIC Yy CTYACHTOB B TpOIEcCe
W3YYCHHS TUCHUIUIMHBI «MareMarnuka», sSBISIOTCS 0a30BBIMU TPH W3YYCHUH CICAYIONINX JTUCIMILTAH
®I'OC BO B vactu: «Pusnkay, «O01as OMOXUMUSI» U B APYTUX TUCITUTIIINHAX.

4 Coaep:xanue JUCHUNIMHBI

4 Coaep:xaHue TUCHUIIMHBI



4.2 Temamuueckuil naian OucyunIuHl 014 3a404HO0U hopmbl 00yUeHU:
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Tema 1. " Beenenue. Ponb 18 |1 1 17 | Onpoc,
MaTEMaTHKHU B HAYKE U TEXHUKE. pelieHue
Onpenenureny U UX OCHOBHbBIE 3a1a4
cBoiicTBa. Brruncnenue
onpeennTeNne. "
Tewma 2. "Matpuiisr" 18 |1 1 17 | Ompoc,
perieHne
3aja4
Tema 3. "Cuctembl TUHEHHBIX 19 |2 1 1 17 | Onpoc,
ypaBHEHHUN." pelieHue
3aja4
Tema 4. "Cucremsl koopauHar." 18 |1 1 17 | Omnpoc,
perieHne
3aja4
Tema 5. "[Ipsimast Ha MIIOCKOCTH. 18 |1 1 17 | Ompoc,
[Tnockoctu u npsiMbIe B peleHue
npocTpaHcrse."” 3aja4
Tema 6. "Kpussie BTOporo nopsinka. " | 19 | 2 1 1 17 | Ompoc,
peleHue
3aja4
Tema 7. "llocrnenoBaTenbHOCTH. 19 |2 1 1 17 | Ompoc,
BeckoneuHo maibie U1 OECKOHEYHO perieHne
Oonbire BenuuuHsl. [Ipenenst. " 3a1a4
Tema 8. "[IponsBoHas u ee 19 |2 1 1 17 | Ompoc,
cBoicTBa. ['eoMeTpuyeckuii u pelieHue
(bu3nyecKuit CMbICT MPOU3BOAHOM. 3a1a4
Huddepennnan u ero cBoiicTaa.
[Tpumenenue nuddepennnana k
NpUOIMKEHHBIM BBIYUCIEHUSIM. "
Tema 9. "IIpou3BogHBIE BTOPOTO U 19 |2 1 1 17 | Onpoc,
Oosiee BBICOKHMX NOPsAKOB. [ paduku pelieHne




1 2 3 4 5 6 7 8 9

OCHOBHBIX AJIEMEHTAPHBIX (yHKIHHA." 3a1a4
Tema 10. "[Ipumenenue 19 |2 1 1 17 | Ompoc,
IIPOU3BOIHON K UCCIIEI0BAaHUIO peleHue
¢GyHKIMH ¥ mocTpoeHue rpapukos. " 3aja4
Tema 11. "®yHKIUSA HECKOIBKHUX 19 |2 1 1 17 | Omnpoc,
MIEPEMEHHBIX U €€ Mpou3BoAHAas." pelieHue
3aja4
Tema 12. "HeonpeneneHublit 19 |2 1 1 17 | Ompoc,
MHTErpaj U ero CBOMCTBA. peleHue
HenocpencTBeHHOe HHTETPUPOBAHUE. 3a1a4
WuTerpupoBanue palMoHaIbHbIX
npobeit."
Tema 13. "[lonsatue 19 |2 1 1 17 | Ompoc,
Qg QepeHInaTbHOTO YpaBHEHHUS. pelieHue
JuddepenunanbHble ypaBHEHUS € 3aj1a4

Pa3IeIISIOIIUMHUCS TTEPEMECHHBIMH.
Opnopoausie aAuddepeHnrnaibHbe
ypaBHeHUsA. JIuHeliHbIE
muddepeHnranbHble ypaBHeHus. "

Tema 14. "AnreOpa coOBITHIA. 16 |1 1 17 | Ompoc,
Omnpenernenne BEPOSITHOCTH. pelieHue
TeopeMbl CIIOKEHUS B YMHOKECHUS 3a1a4

BeposiTHOCTEN. DOPMYJIBI MOJTHOMN
BeposiTHOCTH U baiieca"

Tema 15. "BeposTHOCTb COOBITHS. 16 |1 1 17 | Ompoc,
Cxema nocneoBaTeNIbHbBIX pelieHue
ucnbiTanui bepnyinu. IIpenensHbie 3a1a4

TeopeMsl B cxeme bepHymnu. 3akoH
00JIbIIKX YKcen B (OpMYITHpPOBKE
teopeMbl bepHyim."

OK3aMeH 9 9

Hroro 288124 |14 |10 255 9

4.2 Cooepircanue oucyuniunol

Tema 1. " BBenenne. Posb MaTeMaTHKM B HayKe H TexHuKe. OnpenejMTesii U UX OCHOBHBIE
cBoiicTBa. Bolunciienue onpeaeaunresei. "

Jlexyus

[Ipenmer, 00BEKT, LENU M 3adauu AMCUMILIMHBL [Iporpamma kypca, ee peanusarysi BO BpEMEHH.
TpeboBanust k uToroBoi arrecranuu. Jlureparypa.

Onpenenurenu. OcHoBHble TOHATHS. CBoMcTBa  ompenenurteneil. MeToabl  BBIUHCICHUS
OIpeJIeNIUTENIeH BTOPOT0, TPETHETo U 00JIee BEICOKUX MOPSIIKOB.

Ocnosuvle nOHAMUS MeMbl: ONpCACIINTCIIN.
HpaKmuqecxoe 3anamue

Dopma 3aHAMUSL: peulerie MUnosvix 3a0ay
3aoanusa:



Pewenue 3a0au
NoNo 222-224, 383-390 usz [3].

Tema 2. "MaTtpuunbt"

Jlexyus

JIunelinple onepaTopel, MaTpuLbl U AEHCTBUA HaJ HUMU: Cl0oKeHHEe MaTpUL, YMHOXEHUE MaTPUILIbI
Ha YHCIIO0, TPAHCIIOHUPOBAHUE, YMHOKCHHE MATPHI], HAXOXKICHHE OOpaTHOW MAaTpHIlbl. PaHT MaTpHIIBL
EBknunoBo npoctpanctBo. KBaapaTuunbsie Gopmbl.

OcHo6Hble NOHSIMUS MeMbl. MaTpUulbI, EBKJ’IPII[OBO IIPOCTAHCTBO.

Ilpakmuueckoe 3ansmue

Dopma 3anamus: peutenue munosvlx 3a0a4
Paccmampuesaemvie sonpocoi:

3aoanus:

Pewenue 3a0au

NeNe 399-419 us [3].

Tema 3. "CucreMbl JMHEHHBIX ypaBHeHUM."

Jlexyus

Cucrtembl JHHEHHBIX anreOpanveckux ypaBHEHHU. PemieHue cucTeM JMHEWHBIX ypaBHEHUH C
KkBagpaTHoW Matpuueil. Meronasl Kpamepa, I'aycca, oOpaTHoif MaTpuisl. CUCTEMbl COBMECTHBIE, U
HECOBMECTHBIC, CHCTEMbI OIIPENIECIICHHbIE W HeomnpeneneHHble. AunbrepHatuBa Kpamepa. Teopema
Kponekepa-Kanenu.

OcHogHble noHAMuUs memMbl: CUCTEMbI TUHEHHBIX anredpandeckux ypaBHeHUM, Teopema Kponekepa-
Kanemu.

Ipaxmuueckoe 3ansamue

Dopma 3aHamMusL: peulerue munosvix 3a0ay ¢ UCNOAb308AHUEM NPUKIAOHOU npocpammbl Excel
Baoanus:

Pewenue 3a0au

NeNe 439-460 us3 [3].

Tema 4. "Cucremsbl KoopauHAaT."

Jlexyus

CucremMbl KOOpJAWMHAT HA TUIOCKOCTH M B MPOCTPAHCTBE: JIEKApTOBA, MOJSpHAs, UJIWHIPUYECKAs.
Cdepuueckas. Ilepexonm ot omHoit cucreMbl K apyroi. CkansipHOe, BEKTOPHOE M CMEIIaHHOE
npou3BeieHns BEKTOpoB. [IpeoOpazoBanme KOOpAUHAT.

OcHoBHbLEe NOHSAMUSL MeMbl. CHCTEMBI KOOpauHarT.

Ilpaxmuueckoe 3ansmue

Dopma 3anamuUs: peulerue munosvlx 3a0a4
3aoanus:

Pewenue 3a0au

NoNe 231-285 uz [3].

Tema 5. "IIpsamas Ha miockoctu. IlnockocTu 1 npsimbie B NpocTpaHcrse."

Jlexyus

Ob6mee ypaBHeHHE MpsMol. PaccTossHEE OT TOYKH 10 MpsAMON. Todka mepecedeHus] MPsIMbIX. YTOJ
MEXIy IMEpeCceKaroNMMUCA MPSMBIMU. YCJIOBHE MApPaUICIbHOCTH W NEPHEHAUKYISIPHOCTH MPSIMBIX.
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Paznuunslie ypaBHeHUs npsaMoil. [ImockocTs B mpocTpancTBe. O0Iee ypaBHEHHE IIIOCKOCTH. Paccrosinue
OT TOYKHM [0 IUIOCKOCTH. YCIIOBHE NapaUIEIbHOCTH M NEPIECHIUKYJSIPHOCTH ILIOCKOCTed. PaccrosHue
MEXIy NapajUIeNbHbIMM IUIOCKOCTSAMU. JIMHUSA mnepecedeHus IUIOCKOCTEH. PasimuyHble ypaBHEHMS
miockocreil. [Ipsimast B mpocTpaHcTBe.

OcHo6Hble NOHSIMUS MeMbL. YpaBHCHHC HpHMOfI, IIJIOCKOCTDb, ITPOCTPAHCTBO.

Ilpakxmuueckoe 3ansmue

Dopma 3anamusi: peuterue Mmunosvlx 3a0a4
3aoanus:

Pewenue 3a0au

NoNe 63-127 uz [3].

NoNe 289-344 uz [3].

Tema 6. "Kpussbie BToporo nopsiaka. "

Jlexyus
Onnunc. ['mnepbona. [lapabona. Kanonndeckuii BuJ ypaBHeHUH BTOporo mopsaka. [lpuBenenue k

KaHOHUYECKOMY BHUY YpaBHEHHI1 BTOporo nopsaaka. Kinaccudukaius KpUBBIX BTOPOTO MOPSIIKA.
OcHogHble nousamus memvl.: KPUBbIE BTOPOTO MOPSIIKA.

Ipakmuueckoe 3ansamue

Dopma 3anamus: peulerue munosvlx 3a0ay
3aoanus:

Pewenue 3a0au

NoNo 287-343 neuemnuwie uz [3].

Tema 7. "IlocuaenoBareJbLHOCTH. BeCKOHEYHO Majble M 0eCKOHEYHO O00JILIINE BeJIUYHHBI.

IIpenenst. "
Jlexyus
[TocmenoBarepHOCTH, CIIOCOOBI 3aIaHUS ITOCIICIOBATEILHOCTEH. BECKOHEUHO MalTbie BETUIHHBI 1 HX

CBOWCTBa, CpaBHEHHE OECKOHEUHO MAaJbIX BEJIMYUH, CBS3b MEXAY OECKOHEUHO MalbIMH M OECKOHEYHO
OoonpiuMu  BenmuuuHaMu. CBOMCTBAa YMCIOBBIX MHOXECTB U TocienoBareiabHoCcTeil. [Ipemens
nocsenoBaTenbHOCTeN U PyHKIMI, uX cBoiicTBa. [lepBblil 1 BTOpoii 3aMedaTeNIbHbIEe IPEAEIbI.

OcHo6Hble NOHIMUS MeMbl. MMOoCJICA0OBATCIIBHOCTH, ITPCACIIbI.

Ipaxmuueckoe 3ansimue

Dopma 3ansamusi: peutenue Mmunosvlx 3a0a4
3aoanus:

Pewenue 3aoau

NeNe 705-721 uz [3].

NeNe 639-703 uz [3].

Tema 8. "IIpousBoaHas u ee cBoiicTBa. 'eoMmeTpuyeckuii 1 GpU3NMYECKUN CMBIC/ IIPOU3BOJIHOM.
Juddepenunan u ero cpoiicrea. [lpumenenune nudpepennuaa K npudJIMKEHHBIM BbIYHCICHUAM. "

Jlexyus

3amaun, NpUBOASIIME K MOHATHIO Npou3BogHOU. [IpomsBopHas (QyHKIMH, ee TeoOMeTpUYEeCKHid U
MEXaHWYEeCKHH CMBbICI. (CXxema BBIYMCIEHMS MPOU3BOAHON. IIpoHM3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynkuuidi.  OcHoBHBle mpaBuia  auddepenuupoBanus. Omnpenenenune  auddepeHnnana,  ero
reomerpuueckuii cMpici. [Ipumenenue quddepennnana kK npuOINKEHHBIM BEIYUCICHUSM.



OcnosHvle nonsimus memvl. IPOU3BOAHAA, MU depeHua.

Ipaxmuuecxoe 3anamue

dopma 3ansamusi: peutenue munosvlx 3a0a4
3aoanus:

Pewenue 3a0au

NoNo 738-844, uz [3].

Tema 9. "IIpom3Boanble BTOPOro M 0ojiee BBICOKHX MNOPSAKOB. I'paguku OCHOBHBIX

3JIEeMEHTAPHBIX (PyHKUMA."

Jlexyus

IIpousBosnHas ot npousBoaHoM. [IpomsBoaHble (QyHKIMM, 3alaHHOM Napamerpuuecku. I'paduxu
KBaJpaTUYHOM, CTENEHHOM, IOKa3aTeNbHOW, Jorapudmuueckoi QyHkuuil. ['paduku mepuogmyeckux
(GyHKUMH, TPUTOHOMETPUUYECKUX U THIEPOOTHUYECKIX QYHKLINH.

OcHogHble NOHIMUS MeMbl. IMPOU3BOJHBIC BBICIIHX IMOPAAKOB.

Ipakxmuueckoe 3ansmue

Dopma 3anamusi: peutenue Munosvlx 3a0a4
3aoanus:

Pewenue 3a0au

NoNe 945-973, NeNe 610-636 u3z [3].

Tema 10. "IIpuMeHeHre NPOU3BOAHOM K HCCJIeI0BAHNI0 GyHKUIMIA M MOCTpoeHue rpagukos. "

Jlexyus

UccnenoBanme ¢yukiuit. IlpomexxyTku MOHOTOHHOCTH. Touku meperuda. ODKCTPEMYMBI.
Heo6xomuMeble 1 1oCcTaTOYHBIE YCIOBUS SKCTpeMyMa. ACUMIITOTHL. BBITTYKIIOCTh QyHKIIUH.

OcHoéHble NOHAMUS MeMbl: MMPUMCHCHHUC HpOI/I3BO}IHOI71, MPOMEKYTKH MOHOTOHHOCTH, ACUMIITOTEI.

Ipaxmuueckoe 3ansamue

Dopma 3anamus: peuterue munosvix 3a0ay
Baoanus:

Pewenue 3a0au

NeNe 1098-1109 u3z [3].

Tema 11. "@®yHKUMA HECKOJIbKHX NePeMEHHBIX U ee IPOU3BOIHAas."

Jlexyus
[TonsTe QYHKIIMM HECKOJbKUX TEpeMEHHBIX. [Ipemenbl (GyHKIMH HECKOIBKUX TEPEMEHHBIX.

HenpepbIBHOCTh (PYHKIIMHM HECKOJIBKUX MepeMeHHbIX. [Ipon3BoaHbIe PYHKINN HECKOJIBKUX MEPEMEHHBIX.
YactHbele npou3BoaHble. TeopeMa 0 cMelmaHHBIX NMPou3BOAHBIX. JuddepeHunan GyHKIUN HECKOIBKUX
nepeMeHHbIX. MccnenoBanue Ha SKCTpeMyM (YHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

Ocnosuvle NOHAMUSL  MEMbl. (I)YHKLII/IH HCCKOJIBKHUX TICPEMCHHBIX, [MPOHU3BOAHAsA (I)YHKI_II/II/I
HECKOJIBKMX IEPEMCHHBIX.

Ilpaxmuueckoe 3ansmue
Dopma 3anamuUs: peulerue munosvlx 3a0a4
3aoanusa:

Pewenue 3a0au
NoNe 1193-1209, 1275-1293, 1305-1311 neuemnwie uz [3]. Konmponvras paboma no mooynio.
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Tema 12. "HeonpeneneHHblil HHTerpaJa u ero csoiicrea. HemocpeacTBeHHOe HHTErpHpPOBaHue.
HNuTerpupoBanue pauMoHaJbHbIX Jpo0eil."

Jlexyus

[TepBooOpasnas. Teopema o mepBooOpa3HbIX. OnpeeieHne HeonpeaeIeHHOro nHTerpaia. CBoicTBa
HEOIPEICIEHHOT0 MHTErpasia. Brluncienne MHTErpajioB CTaHAAPTHBIX (YHKIMN MCXOJS U3 ONpEACICHUs
HeomlpeAeNeHHOro HHTerpaiga. Tabmuma wuHTerpanoB. MeTtonq 3aMeHbl  nepemMeHHoW. Dopmyna
MHTErpUpOBaHus 110 yacTsaM. VIHTerpupoBaHue paloOHaIbHBIX APOOEH.

Ocrosnble NOHAMUS MeMbl: HGOHpGI[GJICHHHfI HUHTCIrpajl, MHTCTPUPOBAHUEC.

IIpakmuueckoe 3anamue

Dopma 3aHAmMuUs: peuterue munosvix 3a0ay

3aoanus:

Pewenue 3a0au

NeNe 1357-1439 u3z [3].

Dopma 3aHAMUA: MUHU-KOHGDEPEHYUsL NO MeMaM.

- Onpeoenennblii uHmezpa u e2o ceoUCmad.

- 3amena nepemenHoOl U UHMeE2PUPOBAHUE NO YACMAM 8 ONPEOesIeHHOM UHmezpale.

- Hecobcmeennvie unmezpavl nep8oco pood.

- Hecobcmeennvie unmezpaivl 6mopoco pood.

- IIpumenenue onpedeneHnbix UHMe2panos 0isi HAX0HCOeHUs niowaoet Queyp.

- Kpamnvle unmespanvt u ux npuiodceHus.

- OcHoBHble noHAMUS YUCOBbIX psA00s. Heobxooumwiii npuznax cxooumocmu psoos. Ilpuznaku
Hanambepa, Kowwu. Humeepanvnoiti npusnax  Kowwu-Maxnopena.  3uaxonepemenHvle  psobil.
3naxouepeoyrowuecs psaovl. Teopema Jletibnuya.

Tema 13. "llousitue nuddepennuanbHoro ypaBHenusi. Auddepennuaibubie ypaBHeHUsi ¢
pasfeaAlIUMUCH NepeMeHHbIMH. OpHopoanbie auddepeHnnanbHble ypaBHeHus. JInHeiiHbIe
audpdepeHunaibHbie ypaBHeHUs. "

Jlexyus

OcHoBHble  TOHATUA  JudepeHIHaNbHbIX  ypaBHeHUH. OOmee M YacTHOE  pelieHHe
muddepeHnranbHOro ypaBHeHus. JIunuu ypoBHs. MHTerpupoBanue auddepeHnnanbHbIX ypaBHEHUH ¢
pa3fengomyUMUcI ePEMEHHBIMU. 3aMeHa JJIs PelIeHUs] OJHOPOJHBIX AUPPEpEeHIMATBHBIX YpaBHEHU.
[IpuBenenne  auddepeHUUANbHBIX  ypaBHEHUH K OJHOPOAHBIM.  OJHOpOAHBIE  JIMHEWHBIE
mudepeHnanbHble ypaBHEHUS mepBoro mnopsaka. JuddepeHunanbHble ypaBHEHUS, NMPUBOAUMBIE K
JIMHEWHBIM NIEPBOIO MOpsAKa. Y paBHeHUs bepHyim.

OcnosHule nonsamus memvl. TG GepeHIaIbHbIE YPaBHEHUS.

Ipaxmuueckoe 3anamue

Dopma 3ansamusi: peutenue Mmunosvlx 3a0a4

3aoanus:

Pewenue 3aoau

NoNe 507-543 uz [3], NeNe 597-623 NeNe 545-571 u3z [3].

Tema 14. ""Aaredpa coObiTnii. OnpenesneHue BeposATHOCTH. TeopeMbl C10KeHUsSI 1 YMHOKEHHS
BeposiTHOCTeil. @opMmy bl 10JIHOM BeposiTHOCTH U Baiieca"

Jlexyus

Crnyyaitnsle coObiTuss. Cymma coObrtuil. IlpousBenenue coObiTuii. [lonmnHas rpynma coOBITHIA.
CoBMECTHOCTh U HECOBMECTHOCTb COOBITHNA. 3aBUCUMOCTh M HE3aBUCUMOCTb COOBITUH. CTaTHCTUYECKUI
NOJIXOA K ONPEAEICHUI0 BEPOSTHOCTH CIIy4allHOrO COOBITHS. BeposTHOCTHOE HPOCTPaHCTBO.
Knaccuueckoe M TeoMETpUYECKOE OIPENEICHUS] BEPOATHOCTH. Te€OpeMbl CIOKEHUS BEPOSITHOCTU
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COBMCCTHBIX U HCCOBMCCTHBIX COGBITHﬁ. TeopeMH YMHOXCHUA BepO}ITHOCTeI\/'I 3aBHUCUMbBIX U HE3aBUCHUMBIX
coObrTuii. @opMyIIbl IOJTHOM BeposITHOCTH U baiieca.

OcHo6Hble NOHSIMUS MeMbl. cnyqaﬁHLIe CO6I>ITI/I${, IIoJIHasA BEPOATHOCTD.

Ilpakmuueckoe 3ansmue
Dopma 3anamus: peutenue munosvlx 3a0a4
3adanusa:

Pewenue 3a0au
NoNo 1-25, 47-106 us [3].

Tema 15. "BepositHocTh coObITH. Cxema moc/ieqoBaTeJbHbIX HCNbITAHUNA bepnym.
IIpenensnbie Teopembl B cxemMe bepny/uiun. 3akoH 00JbmIUX 4KcesJ B (opMyJMpPOBKe TeOpeMbI
bepnyimn."

Jlexyus

Cxema mocnenoBaTenbHbIX HcnbITaHuii bepuymnu. ®opmyna bepuymiu. Teopema Ilyaccona.
JloxansHas Teopema MyaBpa-Jlamaca. MuaTerpansnas teopema MyaBpa-Jlaruiaca. 3aKoH OONBIIMX YUCEN
B (hopmynupoBke Teopembl bepHysuiu.

OcnosHule nonsamus memul. ucnsiTanus bepuymniau, teopema Ilyaccona.

Ipakxmuueckoe 3ansmue

Dopma 3anamusi: peutenue Mmunosvlx 3a0a4
3aoanus:

Pewenue 3a0au

NoNo 111-129 u3z [3].

cpPC

U3zyuenue yuebnoti rumepamypul [1], [2], [3]
Pewenue 3a0au no memam

Iloocomoska k MOOYILHOMY KOHIMPOIIO

5 YuyeOHO-MeToAU1YeCKOe o0ecTieueHue 11 CAMOCTOSITeIbHOI padoThl 00y4alOIINXCH

B nenom BHeayuTOpHas caMOCTOsITENIbHAsA paboTa CTy/IeHTa IPU U3yUYEHUH Kypca BKIIOYAET B ceOs
CclleiyIoIIre BU/IbI padoT:

— TmnpopaboTKa (M3y4eHHE) MaTepUasIoB JICKITUH;

— YTEeHHUE U NpopaboTKa PEKOMEHJOBAaHHON OCHOBHOM U JIOMIOJIHUTEIbHOMN JIUTEPATYPBI;

— TMOATrOTOBKA K MPAaKTHUYECKUM (CEMHHAPCKUM) 3aHSATHUSAM;

— TIOUCK U MpopaboTKa MaTepuasioB U3 MHTEpHET-pecypcoB, MEPUOINIECKOM MeYaTy;

—  BBINOJIHEHUE JJOMAIIIHUX 3aJIlaHUH B (hopMe TBOPUYECKHX 3aaHUH, Kelc-CTauH, JOKJIa/10B;

— TOATOTOBKA MPE3EHTALUM JJIs WILTIOCTPALMU JOKJIAJIOB;

—  BBINOJIHEHUE KOHTPOJIBHON pabOThI, €CIIH MPEeTyCMOTPEHA yUYEOHBIM IIAHOM JUCLUIUINHBL,

— TMOJrOTOBKAa K TEKYIIEMY M HTOrOBOMY (IIPOMEXYTOYHAs aTTECTAalMs) KOHTPOJIIO 3HAHUH 10
JUCLMILIMHE (9K3aMEH).

OcHOBHast 70N  CAMOCTOSTENIbHOM  pabOTBl  CTYAGHTOB  NPUXOJUTCS Ha  IPOpabOTKy
PEKOMEHI0BAHHOM JIMTEPATYpPBI C LIEJIBI0 OCBOCHUSI TEOPETUYECKOTO Kypca, NOJATOTOBKY K MPAaKTUYECKUM
(ceMHHapCKUM) 3aHATHSIM, TEMaTHKa KOTOpPBIX IOJHOCTbIO OXBAaThIBAET COJIEp)KaHUE Kypca.
CamocrosaTrenbHas paboTa MO MOATOTOBKE K CEMHUHAPCKUM 3aHATHUSAM IpearojaraeT yMeHue padoraTh C
MepBUYHON MHPOPMAITHEH.
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6 @oHI OLIECHOYHBIX CPEACTB JJIS NMPOBEACHHUS MPOMEKYTOYHON aTTeCTANMU 00y4aKOLIUXCs 10
AUCHMILIHHE

6.1 Cmpykmypa ¢honoa oyenounvix cpeocme

@®OHJT OLEHOYHBIX CPEJACTB JJI TPOBEACHHS IPOMEKYTOUYHON aTTecTalud OOYyYaroIIUXCs II0
aMcuuIuinHe «MaremaThKay TPEJICTaBIeH B TMPUIOKEHUH K padouell mporpamme TUCHMILIMHBI U
BKJIFOYAET B ceOs:

— MepeyYeHb KOMIICTCHIMM C YKa3aHWEM »JTamoB HMX (OPMHUPOBAHUS B IPOILECCE OCBOCHHSI
o0Opa3oBaHMs; MMEpPeUeHb KOMIIETCHIIMH C YKa3aHHEM JTaroB MX (OPMHUPOBAHHUSA B IPOLECCE OCBOCHHUS
00pa3oBaTeNbHON IPOTPAMMBI;

—  OIlMCaHHWe TOoKa3aTelied M KPUTEPHEB OILCHUBAHUSA KOMIICTCHIIMHA Ha Pa3IMYHBIX dTamax HX
(hopMHUPOBaHHUS, OIMCAHUE IIIKAJI OLICHHUBAHHMS,

—  TUIOBBIC KOHTPOJIbHBIC 33JJaHHs WJIM MaTepUAIbl, HCOOXOIUMbIC [ OLICHKU 3HAHUMN, YMEHUH,
HABBIKOB U (WJIM) OIBITA IEATEILHOCTH, XapaKTCPU3YIOIIUX ATaIbl HOPMUPOBAHKS KOMIICTCHITHIA,

—  METOJMYECKHUE MAaTepHallbl, OIPEICIAIONINE TPOIEAYpPhl OIICHUBAHUS 3HAHUH, YMCHUH,
HABBIKOB U (WJIM) OIBITA JIESTEILHOCTH, XapaKTEPU3YIOIIUX ATarbl (POPMUPOBAHKSI KOMIICTCHITHA.

6.2 Ilepeuens 60npocos K RPOMeENCYMOYHOI ammecmayuu.
1. Onpenenurens U UX OCHOBHBIE CBOMCTBA, BEIYHCIICHHE.

2. Matpuiisl v JICUCTBHSI HAJl HUMH.

3. CucteMbl TUHEHHBIX alTeOpandecKuX YPaBHCHHUM U OCHOBHBIC METO/IbI MX PEIICHUS:

—Metoa Kpamepa;

— MeToJ, 00paTHOM MaTPHIIbL;

—Mmeron ['aycca.

4. Panr marpunbl. Haxoxaenue panra maTpuil.

5. Teopema Kponekepa—kamnenu. Pemenne npon3BoIbHBIX CUCTEM JTUHEHHBIX YpaBHEHUH.

6. CrcTeMbl THHEHHBIX OJJHOPOIHBIX ypaBHeHHH. DyHIaMeHTallbHAs CUCTEMA PEIICHHIA.

7. CucteMbl KOOpIUHAT.

8. BekTophI Ha MJIOCKOCTH U B IPOCTPAHCTBE.

9. OCHOBHBIE BEKTOPHBIE OMIEPAIIH.

10. BexkTops! u koopauHaThl. OCHOBHBIE BEKTOPHBIE OTIEpPAIUH.

11. JlenmeHue oTpeska B JaHHOM OTHOIICHHH.

12. VYpaBHeHHE MPSIMOil Ha TNTIOCKOCTH:

— of1iee ypaBHEHUE NPSMOI;

— IIPOXOASILEN Yepe3 ABE TOUKHY;

— IPOXOSILEN Yepe3 3aJJaHHYI0 TOUKY B IaHHOM HaIlpaBJICHUU;

— MPOXOJIAIIEH Yepe3 JaHHYIO TOUKY U UMEIOIIEH TaHHYI0 HOpMaJb;

— YpaBHEHME NPSIMOU B OTpE3Kax;

— IapaMeTPUUECKOE YpaBHEHHUE MPSMON;

— IMPOXOsIIeH Yepe3 3aJaHHYI0 TOUKY C 3aJJaHHBIM YTJIOBBIM KO3 PUITUEHTOM;

— HOPMAJIbHOE YPaBHEHHE MPSIMOM.

13. PaccrossHuE OT TOYKH JI0 MIPSMOM, TOUKA ITEPECEUCHUS TIPSIMBIX, YTOJI MEX Ty TIepeCeKaAOIIUMUCS
MPSIMBIMH, PACCTOSIHUE MEXKY MapajuieIbHBIMU MTPSIMBIMHU.

14. JleneHue oTpe3ka B TaHHOM OTHOIICHHH.

15. VYpaBHeHHE MIIOCKOCTH B MPOCTPAHCTRBE:

— o011ee ypaBHEHHE TUIOCKOCTH;

— IPOXOSILEN Yyepe3 TpH 3aJaHHbIE TOUKH;

— IPOXOJSILEN yepe3 ABE 3aJJaHHbIE TOYKH MapajllieIbHO BEKTOPY;
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— MPOXOJAILEH uepe3 TOUKY MapasuieIbHO IBYM BEKTOpaM;

— MPOXOJSAILEH uepe3 TOUKY U UMEIoIIee 3aJaHHYI0 HOPMaJlb;

— YpaBHEHHE IJIOCKOCTH B OTPE3Kax;

— HOpMaJIbHOE YPaBHEHHE IIOCKOCTH.

16. PaccrossHMe OT TOYKM [0 IUIOCKOCTH, JIMHHMSI TIEPECEYEHUs IIJIOCKOCTEH, Yroi MEexXay
IUIOCKOCTSIMH, PACCTOSIHUE MEXY MapauIeIbHBIMH IIJIOCKOCTSMHU.

17. Kpussle BTOpOro nopsjaka:

— 3JUIUIIC;

— runepooia;

— napa0boua.

18. TloBepXHOCTH BTOPOTO MOPSIKA.

19. IMonstue ¢pynkuun. OcHOBHBIE CBOMCTBA. OCHOBHBIE 3JIEMEHTAPHBIC ()YHKIIUH.

20. IIpeobpazoBanue rpadgukoB. [[pumeneHue QyHKIM B SKOHOMHUKE.

21. BeckoHeuHO OObIINE U OECKOHEYHO MaJIbIe BEIMYMHBI M UX CBOMCTBA.

22. CpaBHeHHE OECKOHEYHO MAJIbIX. DKBUBAJICHTHOCTh OECKOHEYHO MAaJIbIX.

23. Ilpenen uncioBOi Mocae10BaTeIbHOCTH, CBOUCTBA.

24. OcHoBHbIE TeOpeMbI 0 npeaenax. [Ipu3Haky cylecTBOBaHUS Mpeaena.

25. Tlpenen GpyHKIIMU B TOYKE, HA OCCKOHCUYHOCTH. 3aMeUaTelIbHbIC TPEICTIbI.

26. OZHOCTOPOHHHE MPEIEIIBL.

27. Knaccudukanuus Touek paspbiBa. Pa3peiBbl 1-ro 1 2-ro pona.

28. HemnpepbIBHOCTB.

29. 3anmauu, MPUBOIAIINE K TIOHSATHIO IPOU3BOAHOM.

30. [IpowmsBoxnas GyHKINH, €€ TEOMETPUUYECKHI 1 MEXaHHUECKUI CMBICI.

31. Cxema BblUMCIIEHUS TPOU3BOJHOM. [IpOoN3BOAHBIE OCHOBHBIX IEMEHTAPHBIX ()YHKIIHH.

32. OcHoBHble paBuia Ju(GepeHIIUPOBAHNUS.

33. [IpomsBoaHast CIOXKHOM (QYHKIIMH, TOKA3aTENbHO-CTETICHHOW (DYHKIMH, (DYHKIMH, 3aJaHHOU
HESIBHO M (DYHKITUH, 33JJAHHOH MapaMeTPUIECKH.

34. Tludpdepenuman ¢GyHKUMH, €ro TreOMETPUUYECKMH CMbICT M cBOMcTBa. [IpuMeHeHHe
muddepeHnmana K npuOINKEHHBIM BbIUHCICHUSM.

35. TlpaBwuio Jlomwurans.

36. IIpomsBoanbie n auddHepeHIran BBICIINX TOPSIKOB.

37. ®opmymna Teiinopa.

38. Boszpacranue u yobiBaHUE (DYHKIHIA.

39. Dxkcrpemym QyHKIMU. HeoOXoanMbIe U TOCTaTOYHBIE YCIOBHS SKCTPEMYyMa.

40. Haumbosnplllee M HAMMEHBIIEE 3HAUCHNE (DYHKITUU HA OTPE3KeE.

41. BrInykJIOCTh ¥ BOTHYTOCTh QyHKIMH. [Teperud.

42. AcUMNTOTHI.

43. OOmas cxema HccieoBaHus QyHKIINH.

44. OcHOBHbIE MOHATHS YUCIOBBIX pA0oB. HeoOXoaumblil MpU3HAK CXOIUMOCTU psAnoB. IIpu3Haku
HNanamGepa, Komm. HWuterpansubiii  npusHak — Komm-MakinopeHa.  3HaKoNEepeMEHHbBIE — PSIbL.
3Hakouepenyomuecs psaabl. Teopema Jleitouuna.

45. Tlouarue  nuddepennmanbHoro  ypaBHeHusa.  JuddepenuumanbHple  ypaBHEHHS — C
pazgenstommMucs nepeMeHHbIMH.  OngHOpoaHble nuddepeHInaNbHble  YpaBHEHHUS. JluneitHbIE
muddepeHIranbHbIe YypaBHEHHS.

46. OcHOBHBIE MTOHATHS TEOPUU BEpPOSTHOCTEH. OCHOBHBIE TEOPEMBI.

14



47. CnyvaitHpie BenW4YuHBIL. UHMCIIOBBIE XapaKTEPUCTUKH CIYYalWHOW BEIUYMHBL.  3aKOHBI
pacmpeseneHus cliydailHbIX BenuduH. OCHOBHBIC TIOHATHS MATEMAaTUYECKOW CTATHCTUKH. TOYedHbIE U
WHTEPBAILHBIC OI[CHKH YHCIOBBIX XapaKTEPUCTHUK CIIy4allHON BEITMIMHBI.

48. CraTucTU4ecKkrue MeTobl 00pabOTKHU IKCIIEPUMEHTATbHBIX JaHHBIX.

7 Pexomenayemasi JJuTeparypa

7.1 Ocnoenas numepamypa
1. IMuckynoB H.C. JluddepenunanbHoe ¥ MHTETPAIbHOE MUCYKMCICHUS B 2-X TOMax: YUYEeOHHUK IS
BTY30B - M: Unrerpan-Ilpecc, 2003 r., 544

7.2 /lonoanumensnan aumepamypa

2. Ky3nenon JI.A. CoopHuk 3amanuii 1o Bbeiciied maTemaTtuke. - Cankr-IletepOypr.: Jlans, 2008. -
239c.

3. Hanko II. E., [TonoB A. I'., KoxxeBuukoBa T. . Beiciias Maremarrka B ynpa)KHEHUSIX M 3a/1a4ax:
yueb. mocobue: B 2 4. — M.: Beicmast mixomna, 1999

8 MeToauueckue YKazaHus 1J1d oﬁyqamumxcﬂ 0 OCBOCHHIO JTUCHMITJIMHBI

Mertoarka TpenogaBaHus JaHHOW TUCIHMIUIMHBI TPEANoNaraeT YTeHHWE JIEKIUH, MpOBEICHHE
NPAaKTHYECKUX 3aHATUH, TPYNIIOBBIX WM WHAWBUAYAIbHBIX KOHCYJBTAIlM 10 OTAENBHBIM (HambOoiee
CIIO)KHBIM) crenuuUecKkuM mpodiemMaM auciuIuiuHbl.  [IpemycMorpena camocrosiTenbHas padora
CTYIICHTOB, a TaK)X€ MIPOXO’KACHNE aTTECTALIMOHHBIX HCIBITAHUI MPOMEKYTOYHOM aTTecTanuu (3K3aMeH U
Qg epeHIIMPOBAHHBIN 3a4€T).

Jlekuuy TOCBSINAIOTCS PACCMOTPEHHIO OCHOBHBIM IOHATHSM, HauOoJiee BaKHBIX TEOPETUYECKUX
BOMPOCOB. B Xoze nekuuii cTyaeHTaM cienyeT MOJIrOTOBUTh KOHCHEKTHI JIEKIUI: KPaTKo, CXeMaTHYHO,
MocJe10BaTeNbHO (PUKCUPOBATh OCHOBHBIE TMOJI0XKEHUS, BHIBOJIbI, (POPMYINPOBKH, 00OOIIEHH; TOMEYaTh
Ba)XHBIE MBICIIH, BBIJIENATH KIIOYEBBIE CIIOBA, TEPMUHBI, O0O3HAYHTH BOMPOCHI, TEPMHHBI, MaTepHal,
KOTOPBIN BBI3BIBAET TPYAHOCTH, MIOMETUTh M TONBITATHCS HAWTH OTBET B PEKOMEHIYEMOW JHMTEpaTrype.
Ecnu camocTosATensHO HE ynaeTcs pa3o0paTbes B MaTepuase, HeoOXOAUMO COPMYIHPOBATH BONIPOC U
3aJaTh MPEIOIaBaTeNI0 Ha KOHCYJIbTAI[H, Ha TPAKTUYECKOM 3aHSATHH.

]_IGJ'[BIO MMPOBEACHUA IMTPAKTUICCKUX 3aHATUHU SBISCTCS 3aKpCIJICHUC 3HAHUM CTYACHTOB, ITOJYUCHHBIX
HMU B XOAC MU3YUYCHHUA AUCHHUIUIMHBI HAa JICKOUAX W CAMOCTOSATCIIBHO. Bo BpEMA MPAKTHYCCKUX 3aHATHH
pemaroTCd 3adadu IO pacCMarpuBacMbiM B KYypCC J'ICKIII/II\/JI TEMaM, IMPUMCHATCA OCHOBHBLIC IIOHATHUA,
TCOPCMBI, CBOICTBA. CTy'I[eHT AOJDKCH HAY4YUTCs PpCUIATb 0a30BbIC 3agadu 110 Ka)KHOﬁ TEMEC, a TAKXC
IMPUMCHATH NOJTYUCHHBIC HABBIKH IJId PCIICHWA PCAJIbHBIX TPUKIIAAHBIX 3a4a4

HpI/I N3YUCHUHN JUCHUTIIIMHBI UCTTIOJIB3YHOTCS MHTCPAKTUBHBIC METO/AbI O6y‘leHI/I}I, HaIlrpumep, JICKOUA -
BU3yalin3alusd, Ipeamnojararomias nmoaady Marepuaia ¢ UCIIOJIb30BAHUECM TCXHUUYCCKHUX CPCACTB O6y‘~I€HI/I$[
C KPaTKUMH KOMMCHTApHUAMHU JEMOHCTPUPYCMBIX MaTCpHUAJIOB (HPGSGHTaHI/IP’I).

9. IlepeyeHbr WH(MPOPMALMOHHBIX TEXHOJIOIHMH, MCNOJIb3YyeMbIX IHPH OCYIIECTBJCHUH
o0pa30BaTe/IbHOIO Ipouecca Mo AUCHHUILINHE, BKIIYAs NepedyeHb NMPOrpaMMHOro odecnedyeHust v
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv UHGOPMAYUOHHBIX MEXHONO02UL, UCHOIB3YEMBIX HPU  OCYU{ECHIBIEHUU
obpazoseamenvhozo npoyecca

—  DIIGKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

—  WUCHONB30BaHUE CIal-MPEe3eHTAI;

— UWHTEpaKTUBHOE OOIIeHHE C OO0yJalolIMMHCS M KOHCYJIbTHPOBaHHE MocpeAcTBOM HWHTepHeT,
HCIIOJIB3YS CONMAIbHBIC CETH, CIICITUAIM3HPOBAHHBIC TIPOTPAMMBI, a TAKXKE AIEKTPOHHOW MTOUTHI,

—  HUCHOJB30BaHUE EKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTEILHOM CpeIbl.
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9.2. Ilepeuenv npocpammmnozo  oOecneyeHus, UCHONLIYEMO20 NPU  OCYULECMGICHUU
obpazoeamenvnozo npoyecca
[Tpu ocBOCHHH TUCIUTIUIMHBI UCIIOJIB3YETCS JIMIIEH3HOHHOE ITPOTrPAMMHOE 00eCTICUeHHE:
1. omepanuonnsie cucrembl Astra Linux (uau uHas onepalyioHHasi CUCTeMa, BKIIOYECHHAs B
peecTp 0TeYeCTBEHHOI'0 IPOTPaMMHOT0 0OecTieueH s );
2. xomIuiekT odpucHbIX nporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO Mpoleccopa, MporpaMmmbl
paboTBl C DIEKTPOHHBIMH Ta0JMIIAMU, TIPOTPAMMHBIE CpPEICTBA PEAAKTUPOBAHUS U
JEMOHCTpPALIMH [TPE3ECHTALIH );
IporpamMma npoBEpKH TEKCTOB Ha MPEIMET 3aUMCTBOBAHUS «AHTHUILIATHAT.

10. MaTepuajJibHO-TeXHHYECKOE o0ecrieyeHne U CHUIINHbI

Ha xadenpe umeercs 4 aynutopuu Aisi IpOBEICHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH.
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