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PaGouast mporpamMmma coctaBieHa ¢ y4eTOM TpeOOBaHUIA:

- @eepalbHOTO TOCYJAPCTBEHHOTO 00OpPa30BATEIbHOTO CTaHAApPTa BBICIIETO
oOpa3oBaHusl 10 HampaieHHt0 moaAroToBku 35.03.07 Texnosorus mpou3BOJCTBA H
nepepabOTKU  CENbCKOXO3SIICTBEHHON MPOAYKIMH, YTBEPKIACHHOIO IPUKA30M
MunuctepctBa oOpazoBanus 1 Hayku PO ot 12 Hos6ps 2015 1. Ne 1330;

- Tlopsiaka opraHu3alMu M OCYLIECTBJIEHUS 00pa30BATEIbHON AESATENbHOCTU
no o00pa3oBaTelbHBIM MpOrpaMMaM BbICIIEro 0Opa3oBaHHUs - MPOrpaMMam
OakanaBpuaTta, mOporpaMmaM  CHEIUAJIMTETa, MporpaMmaM  MarucTpaTyphl,
YTBEPKJIEHHOTO MpuKa3oM MuHuctepcTBa oopa3oBanus U Hayku PO ot 05.04.2017
r. Ne 301

ABTOp-cocTaBuTeNb — A01eHT [lamkoBa Mapuna MiBaHoBHa

IIporpamma paccMoTpeHa U 0f00peHa Ha 3acefaHMM Kadeapsl (U3HKO-
MaTeMaTHYECKUX TUCIUIUINH U HHPOPMATHKH.
IIpoTokon Ne 01 ot « 21» aBrycra 2018 r

. / »
3asenyromuii kadeapoi f’/ﬁ/ C.H. Bonkosa

[Iporpamma paccmoTpeHa u 0/100peHa Ha 3acelaHui METOANYECKON KOMUCCUU
arpoTEXHOJIOTUYECKOTO (haKyIbTeTa.
ITpoTokon Ne 01 ot «27» aBrycra 2018 1.

IIpencenarens METOOUYECKOH KOMUCCHH %W//Z O.B. Huxutnna






Jluer paccmoTpeHusi/nepecMoTpa
pa6oueii nporpaMMbl TUCHMILINHBI

[Iporpamma paccmotpeHna u ogoopena Ha 2018-2019 yueGubIit ro.

[Ipotoxkon Ne 01 3acemanusi (GU3UKO-MATEeMaTUUYECKUX JUCHUIUIUH U
uH(popmaTuku oT « 21» aBrycra 2018 r. )

3aBenyromumii Kadeapoi /"’é " C.H.Bouxosa




1. leap u 3agaun JUCHUILINHbBI

eab TUCUMIIMHBI:

- JaTh IPEACTABICHHE O MAaTEMATHYECKUX METOAAaX IIO3HaHHS,
chopMHUpOBaTH HEOOXOAUMBIE DJIEMEHTHI JIOTHUECKOTO W aJTOPUTMHUYECKOTO
MBIIJICHHS, TIOMOYb OBJAJACTh MATEMAaTUYECKAM  amlllapartoM C  LENbI0
WCTIOJIb30BAHUSA B U3YUECHUU JPYTUX NUCHUTLINH.

3aavyu AU CUMILIMHBI:

- 1aTh 00YyYarOIIMMCS 3HaHHS B 00JACTH MaTEMATUKU VISl UX MPUMEHEHUS K
PEIICHUIO0 MPAaKTUYECKUX 33/1a4;

- HayyuTh NPUMEHEHHI0O METOJOB MaTEMaTHYECKOTO aHaau3a U
MOJIETTUPOBAHUS B TPO(PECCUOHATILHOMN JESITEIIbHOCTH;

- copMUpOBaTh HABBIKU JJOTUYECKOTO MBIILIEHHUS, CaMOOOpPa30BaHNUS;

- NPUBUTH HABBIKM NMPUMEHEHHUS METOJOB M MPHEMOB IIOCTAHOBKU U
pelmieHudss  3aJady [0  OCHOBHBIM pa3zjenaM MaTeMaTUKW, HMETh HaBbIKH
pa3pabOTKH MPOCTEHIITNX MATEeMATHUYECKIX MOJICIICH.

2. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl

HNucuumiuna «MaremaTukay SBISIETCS AUCHUILIMHON 0a30BOM 4YacTw,
u3ydaeTcs o ouHou popme oOydenus Ha 1 kypce B 1-M cemecTpe.

Jlucuurinna «MaremaTtuka y4acTBYeT B dbopmMupoBaHUU
obmenpodeccuonanbHoi komnereHuu OTTK-2.

B  ¢opmupoBanun kommnerenuun OIIK-2 gucnunnmna «Marematukay
y4acTBYeT Ha HayaJbHOM JTame M O0eCrneyrMBaeT €€ OCBOCHHE Ha MOPOTOBOM
YPOBHE.

ConepkaHue JUCHMIUIMHBI Oaszupyercss Ha OOImeld MareMaTH4eCcKOu
NOATOTOBKE W 3HAHUAX, MOJYUYEHHBIX OOYYaIOIIMMHUCA B CpEAHEH IIKOJE B
00J1aCTH €CTECTBEHHBIX AWCIMIUIMH, TaKUX Kak «AjreOpa W Hayanga aHaiu3ay,
«Dusuka» u «l'eomeTpus».

BMmecte ¢ Tem aucuumuimHa @ «MaTemaTMKa» MOKET BHECTH CBOU
COOCTBEHHBI BKJIaJ B 00Jiee MOTUBUPOBAHHOE M OCO3HAHHOE M3y4YCHUE TaKHUX
JUCHUIUIMH, KakK «XuMus», «IkoHoMuYeckas Teopusi» u «MubopmanronHsie
TEXHOJIOTUW» U AP..

OcBoeHME AUCIUTIIMHBI CKJIAJIBIBACTCS U3 TPEX OCHOBHBIX 3JIEMEHTOB:

— OCBOEHMSI TEPMUHOJIOTUH, CBSI3aHHOM C TOUHBIMU METOAAMU MOCTPOCHUS
U aHalM3a Pa3HOOOpa3HBIX MaTeMaTHYEeCKUX MOJENei, B TOM YHCIE C
AHAJMTUYECKUMU, MATPUYHBIMU, BEKTOPHBIMU, MHO>XECTBEHHBIMH, TUCKPETHBIMHU.

— MpUOOpETEeHUsS KaXKIbIM OO0ydYarolIMMCS HaBbIKa PEIICHUSI THUIOBBIX
3a/1a4 M0 BCEM TeMaM JIUCIUIUINHBI,

— BJIQJICHUS HaBBIKAMH OIICHKU MPUMEHUMOCTH MaTeMaTUYECKUX METOJIOB
UCCJIeIOBaHUS ¥ ONHUCAaHUs QYHKIUMA, OMUCAHUS TUCKPETHBIX 0OBEKTOB; ONUCAHUS
r€OMETPUYECKUX O0OBEKTOB; U OLEHKH MPUMEHUMOCTH MOJIEIIEH.

MaremaTU4ecKre METOJIbl IIMPOKO HCIOJIB3YIOTCSA JISI PELICHUS] CAMbIX
pPa3HOOOpa3HBIX 3ajad HAyKH, MPOU3BOJICTBA M HSKOHOMUKH. 3HAYEHUE OTHUX
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METOJIOB CYIIECTBEHHO BO3pPAaCcTaeT B CBSA3M C MAacCOBOM WHpoOpMaTu3anued u
KOMITbIOTepH3aIue o01ecTna.

3. Ilnanupyemblie pe3yabTaThl 00y4eHHS MO JUCHUILIHHE
(3HaHMSI, yMEHUs, BJIAJeHNsI) 1 KOMIIeTEHIUH,
(¢popMupyembie y o0yuaromuxcst

B pesynbrare wu3yudeHus aucuMIUidHbL "MatemaTtuka" oOywaromuecs
JOJIKHBI

3HATb:

— MpeIMET MaTEMATUKH, Er0 MECTO B CUCTEME €CTECTBEHHOHAYYHOTO U
npodeccruoHansHOTO 00pa30BaHMsl, TEOPETHUECKIE OCHOBBI TTOUCKA
ONTHMAJIBHBIX PEIIEHUN, OCHOBBI M METOJIbI (PYHIAMEHTAILHOTO aHAJTN3a;

— OCHOBHBIC MMOHSATHS, YTBEPKACHUS U COOTHOILICHHUS;
— METOJIbl MHOT'OBAPUAHTHOCTH PACUYETOB, METObI MATEMATUUECKOTO
MOJIETMPOBaHUS, IPOrHO3UPOBAHMS U aHAIM3a MOKa3aTesei;
yMeThb:

— paboTaTh ¢ HAYYHOU JIUTEPATYPOH M JIPYTUMH UCTOYHUKAMHU HH(POPMAIUH B
3aIaHHOM IIPEAMETHOM IT0JIC;

— TIPUMEHSATh MAaTeMAaTHYECKHE METOIBI IS PeIICHUs 3aaad, B TOM YHUCIE
BO3HHKAIOMIUX B PO(HECCHOHATBLHOMN NEeITeTbHOCTH;

— coOuparh, OIICHUBATh CYIIECTBEHHOCTh, aHAJTU3UPOBAThH U IIPEIOCTABIIATh
JOCTOBEPHYIO HH(OPMAITUIO, OTIPECIATh UCTOUHUKH €€ ITOTYUYCHUS;

— MPOBEPATHh Ka4eCTBO, aHAJIN3 U IIPOBOJIMTH OIICHKY MH(pOpMAITUH,
MOJIYYCHHOMU B MPOIIECCE MCCIICIOBAHUS, BBITIOIHATD MPOIIEAYPHI 0 €€
00001IIeHHTO, BRISIBIISATH IPUYNHHO-CIIC/ICTBEHHBIE CBS3H, JIETaTh
000CHOBaHHEIE BLIBOJEI,

BJIA/IETD:

— HaBbIKAMHM ApPTYMEHTHPOBAHHOI'O NUCBMEHHOI'O H3JI0KEHHSI COOCTBEHHOM
TOUYKH 3pEHUs, KpUTUUECKOTO BOCIIPUATHS MHPOpPMALINH;

— HaBBIKaMH MOMCKa HH(OPMALMOHHBIX HCTOUHUKOB Il OCYLIECTBIICHUS
cOopa, ananmza u 06paboTku nHPOpMaIUK;

— HaBbIKaMH BbIOOpAa HEOOXOJUMBIX MOAEIIEH sl 0OpabOTKH JaHHBIX B

COOTBETCTBHHM C IMOCTABJIEHHOM 3a7jaueil, 000CHOBAaHHUSI MOTYYEHHBIX
BBIBOJIOB

[Ipyu  u3yuenum  gucuuiuimHbl  «Marematuka»y y  oOydaromimxcs
(GopMuUpPYIOTCA ClEyIOIINE KOMIETeHMH:

- OIIK - 2 - cnocoOHOCTBIO HCNOIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX IUCLUUIUIMH B IPO(hecCHOHABHOM 1eATENbHOCTH,
IPUMEHATH METO/IBl MATEMAaTUYECKOTO aHAIN3a U MOJIEJIMPOBaHUS,
TEOPETUYECKOIO U IKCIIEPUMEHTAJILHOTO UCCIIEI0BAHHUS



4. Oobem qucunmuinesl B 3ET/gacax mo Buaam yueOHo#H padoThI

ouHas opma oOydeHUs

lij‘:l Buanbl yueOHo# padoThl Oo0mBem Bcero, yac.
1 KonTakTHasi padoTa 00y4yarommxcs
¢ mpemnoaasareseM (AyIuTOpHAs): 50
1.1 Jlexknnu 16
1.2 [IpakTrueckue 3aHATHS -
1.3 JlaGopaTopHble 3aHATHUS 34
1.4 KOoHTpONb cCaMOCTOSATENBHOM paboThI -
2 CamocTosiTesibHasA paboTa
00yYarIMuXcs 22
3 KonTakTHast padora o0y4arommxcst ¢
npenojgaBarejieM (ATTeCTAIIMOHHbIE
HUCNBITAHUS MIPOMEKYTOYHOM
aTTeCcTalllu):
3.1 3auer 1 cemectp
3.2 Kypcosas pabora -
3.3 JK3aMeH -
BCEI'O uac. 72
BCEI'O 3ET 2

5. TemaTnueckum mjian

ogHas hopma 00yUeHHUS

No KonTakTHas padoTa o0yuaromuxcs =
n/n ¢ npenojasarejeM (ayAUTOPHast) s ﬁ
HaunmeHoBaHMe pa3ienoB, | o = g lg
TEM g S = 5 = : ESx = | =S
S = =] = o = g o R S E =} ﬁ 0
@ F = = F SZE| 22325 | S &
9 < = E S E g =2 é@ =)
=18 | EF|§8Z|23%:i (&%
s © =8 2o F O a2
1 kypc 1 cemecTp
1 | Tema 1. DaeMeHTHI 9 6 2 4 3
JIMHEWHOH anreOpsl
2 Tema 2. DieMeHTBI 8 6 2 4
QHATMTUYCCKOU
reOMETPUHU
3 | Tema 3. dyHxunn 8 6 2 4
OJIHOM IIEPEMEHHOM.
Kiaccel hynkmmit




4 | Tema 4. 8 6 2 4 2
Huddepennmanbaoe
ucUucieHue QpyHKIui
OJHOU NEPEMEHHOM

5 | Tema 5. 9 6 2 4 3
Muddepennmanbaoe
UCUHUCIIeHUE PYHKIUU
MHOTHX TIEPEMEHHBIX

6 | Tema 6. 9 6 2 4 3
ITepBooOpasnas u
HEOIpEICTCHHBIN
WHTETpal.

7 | Tema 7. 9 6 2 4 3
OnpeniesieHHbIN
WHTErpaJl U €ro
TPUIIOKEHUS

8 | Tema 8. DieMeHTHI 12 8 2 6 4
TEOPUH BEPOATHOCTEN
1 MaTeMaTH4IeCKOMH
CTaTUCTUKHU

Hroro 72 50 16 0 34 0 22

KonTakTHas padora 3aver
o0yyarommxcs ¢
npenojgaBartejemM
(aTrrecTalMOHHbIE
HCIBITAHUS
MPOMEKYTOYHOM
arTecTaumu)

Hroro 1 cemectp 72 4ac.

6. Conep:kanue TMCHUIINHBI

1 kypc 1 cemectp

Tema 1. D1eMeHTHI JIMHEHHOM aJredpbl

Martpunsl. CorictBa Marpun. JleictBua Han Marpunamu. Onpenenurenu
BTOPOTO U TpeThero mnopsaakoB. Omnpenenurenn n  nopsaka. CBoicTBa
onpenenuteneid.  MwuHop.  AnreOpanyeckue — JonojiHeHus.  Paznoxkenue



ompenenutens 1o crpoke (ctombiy). OOparHas  maTtpuma. Y CIOBUE
CYIIECTBOBAHUS. AJITCOPUTM BbIYUCIIEHUA. MaTpuuHas 3allMCh CUCTEMBbI JINHEWMHBIX
ypaBHEHUHN U €€ pelieHue ¢ TMOMOIIBI0 00paTHON MaTpuilkl. PaHr mMarpuIibl, ero
BblurciaeHne. COBMECTUMOCTh CHUCTEM JMHEWHBIX anreOpandyeckux ypaBHEHHM.
OnnoponHass u  HeojgHoponHas cuctembl. Teopema Kponekepa-Kanemnu.
@dyHramMeHTaabHass CUCTEMA pEIICHHUN. Pemenne cucrem n JIMHENHBIX YpaBHEHUN
¢ n Heu3BeCcTHhIMU Mo mpaBuiny Kpamepa, metonom ['aycca. @opmynsl Kpamepa.
['eomeTprueCcKOE NUCTONKOBAHKE IS CITydasi ABYX MEPEMEHHBIX.

Tema 2. DiieMeHTbI aHATUTHYECKOH reOMeTPHH

VpaBuenne mnpsmoii B R? m R? (BekropHas u KoopauHaTHas (HOPMBI).
VYpaBHeHHE TPAMOH ¢ YIJIOBBIM KO3 (GUIMEHTOM. YpaBHEHHE MPSIMOM,
IIPOXOJSIIEH 4Yepe3 JAAaHHYIO TOUYKY B JAHHOM HAIPaBJICHUU. YPaBHEHUE ITy4yKa
IPSMBIX. Y PAaBHEHUE MPAMOM, MPOXOIALLIEH Yyepe3 IBE TOUYKU. Y PABHEHUE NPSIMOU
B orpe3kax. OOmiee ypaBHEHHE MNPSIMOM M €ro HCCICIOBAHHE. YTOI MEXTY
OPSAMBIMHA.  YCIIOBHE MAPAUIENBHOCTH W NEPHEHAUKYISAPHOCTH  NPAMBIX.
[Iepeceuenue npsimbix. PaccTosiHre OT TOUKM 0 IPSIMOM. Y paBHEHUE IJIOCKOCTH B
R3 (BextopHas um koopauHatHas (opmbi). Ilmockocts B mpoctpancTBe. OOiee
YPaBHEHHE IUIOCKOCTH. YpaBHEHHE B OTpe3Kax. PaccrosHme OT TOYKM J0
IJIOCKOCTU. YTOJ MEXAY JABYMs IUIOCKOCTSIMU. YCJIOBHE NApPaJUICIbHOCTH U
NEPIIEHAUKYJIIPHOCTU IUIOCKOocTen. Ilpsamasa B mpocrpanctse. Ilapamerpuueckue
ypaBHeHHs npsamoi. KaHoHmyeckne ypaBHEHMS MNOpPSIMOMl B IPOCTPAHCTBE.
VYpaBHEHUS NPAMON MPOXOIAIIECH Yepe3 IBE TOUKHU. YTOI MEKIY ABYMS MPSMBIMH.
Paccrostnue ot Touku no npsMoi. [Ipsmas M IIIOCKOCTh B MPOCTPAHCTBE. YTOII
MEXKIY IUJIOCKOCTAMHU. YTOJI MEXAYy NpsAMBIMHA. YTOJI MEXAYy MpSIMON U
IoCKOCThi0. OOI1ee ypaBHEHHE KPUBBIX BTOpOro mnopsanka. KaHoHuueckue
dbopMbl ypaBHEHHU# nduurica, TUNEpOosbl, mapabonsl. [loBepXHOCTH BTOPOTO
nopsnka. Kanoanaeckue ¢hopMbl ypaBHEHH.

Tema 3. ®ynkuuu oaqHoi nepemennoii. Kinaccnl gpyHkumi

MHOX€ECTBO JEUCTBUTEIIBHBIX YHCENl. BepXHHE€ H HHXHHE TIPAHULIBI
YUCJIOBBIX MHOECTB. UHUCIOBBIE MPOMEKYTKH, OKpeCTHOCTH. KomruiekcHbie
gymucia, Anredpanyeckasi, TPUTOHOMETPUYECKasl U MoKa3aTeabHas (POpPMBI 3aIUCH.
[Tonsitne  ¢dynkmum. CnocoOwr  3amanus  GyHkuuid. Kimaccer  GyHKINM.
DnemeHTapHbIe QYHKIUH.

[Tonarue mpenena 4UCIOBOM MOCIEAOBATEILHOCTH U (GyHKIUU. [Ipumepsl.
O6mume cBoiictBa mnpeaena. HepaBeHcTBO W mpenenbHbld nepexof. Kpurepuit
Komm cymiectBoBanusi mpenena. beckoHedHO Manble M O€CKOHEYHO OOoJibllne
byHKkuuu (mocie0BaTeNbHOCTH).

OpHoctopoHHue Tmipeaesbl (QyHKIuMU B Touke. lIpenensl MOHOTOHHBIX
byukuit  (mocnegoBarensHocTel). [lpemen cioxuod ¢yHkuuu. HexoTopeie
BAJKHBIC U YACTO BCTPEYAIOIIHNECS MTPEAEIIBI.

HenpeppiBHOCTh pyHKIIMM B TOUKE U Ha uHTepBaje. Kinaccudpukanus Touek
paspeiBa. JlokanbHbIE CBOMCTBA HEMPEpBIBHBIX (PyHKIMI. ['ToOanbHBIE CBOWCTBA.
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Teopema bosbrano — Komm 0 mpomexyTO4YHbIX 3Ha4YeHUs X HempepbhIBHOCTH
AJIEMEHTAPHBIX (PYHKITUI

Tema 4. IndpPepenunanbHoe ucuuciaeHue GyHKIU 0OTHON epeMeHHOI

3ajauu, NPUBOASAIIME K IOHATHIO NPOW3BOAHOM. I[loHsATHME NpPOU3BOHOM
¢yHkuuu B Touke. CBsA3b MEXIY HENPEPHIBHOCTHIO U U (PEepeHIHpPYyEMOCTHIO.
HuddepenunpoBanue u apupmMernyeckue omnepauuu. Tadiuia NpOU3BOIHBIX.
[TpousBoaHble (QPYHKUMH, 3alaHHBIX HESABHO, mapamerpudecku. [uddepenuman
(GyHKIIMH, €ro CBsI3b ¢ MPOU3BOAHON. ['eomeTpudeckuii cmbici nquddepennuana u
€ro HCMOJb30BaHHE B MNPUOIMKEHHBIX BblYMciIeHUusX Juddepenuupoanue
cinoxHbIX ¢GyHkuuid. [IpousBoaHas oOpaTHOM M 3aJaHHON MapaMeTPUUYECKU
dbynkuuii. [TpousBoansie u aAuddepeHImanbl BHICIIUX MOPSAKOB.

UccnenoBanne (yHKIUKA ¢ moMmombio auddepeHInaIbHOr0 UCYUCISHUS.
VYcnoBusi Bo3pactaHus M yObiBaHusl (GYHKIMA. DKCTpeMyM (DYHKIIMH OJHOTO
apryMeHTa.

Teopembr @epma, Pomnst, Jlarpamxka, Komu 006 oTHOIIEHUU TpUpAIICHUS
nByx ¢yHknuid. HeobOxomumMoe W J0OCTaTOYHOE YCIOBHE CYIICCTBOBAHUS
skcTpeMyMa. JlocTaroyHoe yCIOBHE SKCTpEMyMa B TEpPMHUHAX  BBICIIMX
npou3BOAHBIX. CXeMbI UCCIEAOBAHMS (PYHKINU HA TJIO0AIBHBINA AKCTPEMYM.

Beinyknocts. Kputepuu BbITyKJIOCTH Tpaduika (PYyHKIMHM HA HHTEpBAJeE.
AcumnToThl rpaduka. Cxema noctpoeHus rpaduka QyHKIHUH.

Tema 5. IuddepeHunanbHoe HCUUCTCHNE (PYHKIMH HECKOJIbKUX
NnepeMeHHbIX

@DYHKIMM  HECKOJIBKMX IepeMeHHbIX. llpenen ©  HENpephIBHOCTH.
[IpomexxyTouHbIE 3HAYECHHS] HEMPEPHIBHBIX (YHKIMM Ha JUHEHHO CBA3aHHBIX
MHOKecTBax. YacTHble npousBojHble. JuddepeHunan, ero cBsi3b C YaCTHBIMU
Opou3BOAHBIMU.  [IpuOinkeHHbIE  BBIUMCICHHS €  TIOMOINBIO  TIOJHOTO
mupdepennnana. ['eomeTpuyeckuif  CMBICT  YAaCTHBIX  NPOU3BOAHBIX U
mudpdepennnana. duddepenunpoBanue cinoxueix ¢yHkiuil. [IpousBonnas mo
HanpasieHuto. ['paguent. YacTHpie MpoU3BOJAHBIE U JU(PEepeHIaNbl BBICIIMX
nopsiakoB. KacarenbHas IUIOCKOCTP M HOPMalb K NOBEPXHOCTH. DKCTPEMYMBI
(GyHKUMHA HECKOJbKHUX MNepeMeHHbIX. HeobOxomumoe ycioBHe W JIOCTATOYHOE.
VYcenoBHbIE  dkcTpemMyM. Meron MHoxutenen Jlarpamka. OkcTpeMyMm €
OTrpaHUYEHUSIMHU, OTBICKAHHE I100aTbHBIX IKCTPEMYMOB.

Tema 6. IlepBooOpa3Hasi M HeonpeaeJJeHHbI HHTEIPAJ

ITepBooOpa3zHasi, ee cBoiicTBa. HeomnpeneneHHbINH HHTErpail u ero CBONCTBA.
TabnuunHble UHTETpabl. 3aMEeHa MEPEeMEHHOM W WHTErpUPOBaHUE IO YacTsIM B
HEOIPEAECICHHOM UHTErpae.

Paznoxxenue parmoHansHOM ApoOu Ha TmpocTeiimue. HHTerpupoBaHue
panMoHANBbHBIX JIpoOel. VHTerpupoBaHME HEKOTOPBIX HPPANUOHANIBHBIX H
TPaHCIECHACHTHBIX (yHKIIUA.
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Tema 7. OnpenesieHHbIA HHTETPAJ U €r0 NPHJIOKEHHUS

OmnpeneneHHblil HHTErpa, ero cpoiictBa. @opmyna Heiorona-JleitOuuia, ee
IIPUMEHEHHE ISl BBIUYMCIICHUS OIPENCIICHHBIX WHTETPANIOB. ['eOMeTpUYecKue u
MEXaHUYECKUE TPUIIOKCHHUS  OMpENEeJICHHOro uHTerpana. HecoOcTBeHHBIE
WHTETPajbl ¢ OCCKOHEYHBIMH TPEACIIaMH U OT HEOTPAHWYCHHBIX (DYHKITMH, WX
cBolicTBa. [Ipu3HaKy CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tema 8. DiieMeHTBI TEOPUM BEPOSITHOCTEH M MaTeMATH4eCKOM
CTATUCTUHKH

Cnyyaiinple COOBITUS M CTaTUCTUYECKHE 3aKOHOMEpHOCTH. Auredpa
coObITuil. BepoATHOCTh. DnemeHTapHass TeopHsl BeposATHOCTEH. Meroabl
BBIYUCJICHUS BEPOSTHOCTEU. DJIEMEHThl KOMOMHATOPUKHU. Y CIIOBUSI BEPOSITHOCTEH.
®opmyna mnonHoud BepoATHocTH. Dopmyna baiteca. I[IOBTOpHBIE HWCTIBITAHUA.
Cxema bepuymm. Teopemsl Ilyaccona, Myaspa - Jlamaca.

Cnyyaiinple BenW4MHBL. [[UCKpeTHBIE, cilydailHble BENUYUHBL. DyHKIUA
pacupeneieHus, U €€ CBOMCTBAa. TUNMYHBIE paCHpenesieHUusT JUCKPETHBIX,
CIy4YalHBIX BEIWYMH. MaremaThueckoe OXUIAAHUE W JHUCIEPCUs CIIyYahHOU
BEJINYUHBI.

HenpepriBHble, ciydaiiHple  BenuuuHbl. @DyHKIOUA  paclpenesieHus,
IJIOTHOCTh BEPOATHOCTH CIIyYallHOM BEJIWYMHBI HMX B3aMMOCBA3b M CBOMCTBA.
HucnoBble XapaKTEPUCTUKU. TUIIHYHBIE PACIIPENCIICHUS JUCKPETHOM, CIy4YanlHOU
BEJIMYMHBl (paBHOMEpHbBIE, I[IOKAa3aTelIbHbIE) M MX XAPAKTEPUCTUKHU. 3aKOH
OOJBIIMX YHCEN IMOCJIENI0BATEIbHOCTH HE3aBUCUMBIX CIIyYailHBIX BEJIMYUH.
Teopembl YebbiieBa u bepuymu. [IpenenbHbie TeOpeMbl

['enepanbHass  COBOKYNHOCTh M BbIOOpKa.  Bapuanuonubiii  psa.
['ucrorpamma, smnupudeckas GyHKLIHS pacnpenesieHus, BBIOOpOYHasi CpenHss U
mucnepcusi.  CratucThUyeckue — OIEHKU:  HecMelleHHble, 3P QeKTUBHBIE,
coctostenbHble. [lorpemHocTh  oueHku. JloBepuTenbHas BEPOSATHOCTb U
JOBEpUTENbHBIN uHTepBai. OnpeneneHne HEOOXOIUMOTo 00beMa BBIOOPKHU.
[IpuHIIMTT MAKCUMAJIBHOTO MPABIOTIOI00MS.

[Tonstue o kpurepusix corsacusi. [IpoBepka runores o paBeHCTBE I0JIEH U
cpeanux. IIpoBepka rumoressl O 3HAYEHUM [IAPAMETPOB  HOPMAJIBHOI'O
pacnpenenenud. IIposepka runoressl 0 Buae pacupeaeneHus. OyHKIMOHAIbHAS,
CTAaTUCTHYECKAs U KOPPEIALMOHHAS 3aBUCUMOCTH. JIMHEeWHas mapHas perpeccus.
Koadduument xoppensaunn. OCHOBHBIE MOJIOKEHUS KOPPESIIMOHHOTO aHalln3a,
aByMmepHasi Mojienb. [IpoBepka 3HauuMoCTH KOA(PUITUEHTOB KOPPETSAIUH.

7. O0pa3oBaTe/ibHbIE TEXHOJOTHH,
HCNOJIb3yeMble NP peain3aluu NPporpamMmMbl
[Ipu peanuzanuu HacTOAIIEH TPOrPAMMBI UCIIONIB3YIOTCS KaK

TpaauIUOHHAsA 06b}lCHumeﬂbHO-u/lJZiOCWlpCZI’I’IMG’HCZ}Z TCXHOJIOTHA C HCIIOJIB30BaHHUECM
HCKHI/Iﬁ u J'Ia60paTOpHI>IX 3aHHTHﬁ, TaK 1 HHHOBAIIMOHHBIC TCXHOJIOT'MH
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npobemHo-nouckogas (Ha 1a00PATOPHBIX 3aHITHUIX PEIIAIOTCS MPAKTUKO-
OpPUEHTUPOBAHHBIE 3a/1a4H ),

ungopmayuonnsvie mexnonocuu (Ha BCeX JIGKIIMOHHBIX 3aHATHSIX
WCIIOJIB3YIOTCS TIPE3EHTAIINH, BEITIOJIHEHHBIE B Iporpamme Power Point).
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8. OneHoOYHbIe MaTePHUAJIBbI VISl IPOMEKYTOYHOM ATTECTALNH

8.1 [lepeyeHb KOMIIETEHUMH € YKA3aHUEM 3TanoB UX ¢GopMuUpoBaHUs
B IIpolecce 0CBOCHUsI 00pa30BaTe/IbHOMH NPOrPaMMbl

Komnemenyuu

Omanwt / ypoenu

dopmuposanus Komnemenyuil N0 OUCYUNTUHAM

Hauanvnoit sman/

Ocnoenoii yman/

3asepuwarowuii Iman/

Hopozoswiil yposens bazoeswtil yposens Ilpooeunymulit yposeHs
OIIK-2 - cnocoOHOCTBRIO | MaTemaTuka Xumust: opranudeckass | IIpousBoncreBeHHas
WCIIONb30BaTh OCHOBHBIE | XWMHS: HEOpraHW4YecKas U | U (PU3KOJUIOUTHAS IpeAAUIITIOMHAs
3aKOHBI aHaJIUTHYECKas I'eneruka pacteHuii u ITonroroska m 3ammura BKP

€CTCCTBCHHOHAYYHBIX
JUCHUTUTAH B
npodecCHOHATEHOM
JIESITEIIbHOCTH,
MIPUMEHSTh
MaTeMaTHYECKOTO
aHanmmsa u
MOJICITHPOBAHUS,
TEOPETUUECKOTO "
IKCTIIEPUMEHTAIILHOTO
HCCIIeIOBaHUS

METOJIBI

SKUBOTHBIX
DKoJorusa

13




8.2 Iloka3aTejin U KPpUTEPUHU OLIECHUBAHMSI KOMIIETEHI[HIi HA Pa3JIMUYHbIX 3Tanax ux GopMUpPOBaHMS
8.2.1 OcBoeHne QUCHUILIIUHEI

Pesynomamuol oceoenus Iokazamenu Pesynomamuol 06yuenusn Kpumepuu oyenuseanus komnemenyuit
006pazoeamenbHol cpopmuposannocmu no oucyuniune HA PA3IUYHBIX IMANAX UX POPMUPOCAHUA
npozpammol KomnemeHyuu (BHanus, ymenus, 61a0eHus) Hauanvnouit 5man/ Ocnognoii sman/ 3asepwiarouwguii yman/
(Komnemenyuu) Ilopozoswtil yposens bazoswtil yposens IIpoosunymeutii
YpoeeHb
OIIK-2 - crtocoOHOCTHIO [Ipodeccuonanproe 3nanun: Crioco0eH oCcymIecTBISTh
WCTIONIb30BaTh OCHOBHBIE | MBIIUICHUE - TpemIMeT MaTeMaTWKH, €ro | CBSI3b HEKOTOPBIX
3aKOHBI MECTO B CUCTEME | 3aKOHOB
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHOT'O U | €CTECTBEHHOHAYUYHBIX
JOUCLUIUINH B npodecCHOHAIBHOTO JUCLUIUINH C
npodeccuoHaANBHON oOpazoBaHus, TEOPETHYECKHE | TIPOM3BOICTBEHHON
JEeSITEbHOCTH, OCHOBBI TIOMCKa ONTHUMAaJIBHBIX | MPAKTUKOHN U
IIPUMEHSTH METO/IBI peleHni, OCHOBBI U METOAbl | MPOdECCHOHATBHOM
MaTEeMaTHYECKOTO (yHIaMEHTaTBHOTO aHAIIN3A; JIESTENbHOCTBIO.
aHanu3a u - OCHOBHBIE noHartus, | Hemocrarouno Bianeet
MOJICJINPOBAHNS, YTBEP)KICHUS U COOTHOILICHHUS; oO0IIeHay YHBIMU
TEOPETUUECKOT0 U - METO/bI MHOIOBaPUAHTHOCTH METO/aMH IIPH PELICHUH
3KCIIEPUMEHTAIBHOTO pacyeToB, METOIbI npodecCHOHATBEHBIX
HCCIIEIOBaHUS MaTEMaTHYECKOTO 3a1aqy
MOJICJIUPOBAHNS,

MIPOTHO3WPOBAHMS M aHATTN32
MoKa3aTeNeit;

Ymenusa:

- TPUMEHATH MaTeMAaTHYCCKUC
METOABl JJI peIIeHUus 3aaad, B
TOM 4YHCIE BO3HUKAIONUX B
podeCCHOHATEHOM
NIeATEeITLHOCTH;

- cobuparp, OIICHUBATh
CYIIECTBEHHOCTh, aHAIM3UPOBAThH
Y TIPEIOCTABIIATH TOCTOBEPHYIO
UHGOPMAITUIO, OTIPEICIIATh
VCTOYHHKH €€ MOTyUeHUS;
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- IPOBEPATH KAYECTBO, AaHATM3 U
MPOBOJIUTH OIEHKY HH(OpMAIHHy,
[OJIyYEHHOH B IpolLiecce
HUCCICOO0BaHMsA, BBIIIOJTHATH
MPOLEAYPHI 10 €€ 0000IICHHIO,
BBISIBIISITH TPUIHHHO-
CIIeZICTBEHHBIE CBA3H, JICNIATh
000CHOBaHHBIE BHEIBOIbI

Bnaaoenus:

- HaBBIKaMH
apryMEHTUPOBAHHOTO
MUCHMEHHOTO U3JI0KEHUS
COOCTBEHHOW  TOYKH  3pCHHUS,
KPUTHYECKOTO BOCHPHUATHUS
WHPOPMAIH;

- HaBBIKAMU MTOKMCKA
HH(POPMAITMOHHBIX HCTOUHHKOB
IUTSL OCYILIECTBIICHUS cOopa,
aHau3a u 00paboTKu
nHpopmaIy;

- HaBbIKaMU BBIOOpA
HEOOXOTUMBIX MOJCTCH st
00pabOTKH TaHHBIX B
COOTBETCTBUU C MTOCTABJIEHHON
3aJa4ei, 000CHOBaHMS
MOJYYCHHBIX BBIBOJOB
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8.3 llIkana oueHUBaHUSA Pe3yaIbTATOB 00y4eHH S

[Ipu npoBeaeHNnM 3auera

Pesynomamut 00yuenus

Pe3yﬂbmam bl 0CB60€HUA

Ouenka odpazoeamenvbHOIl NPOPAMMBL
(BHanus, ymenus, 61a0eHus)
(Komnemenuyuu)
«3aumenoy» OO6yyaromuiics JIEMOHCTPUPYET 100-55% | Y obyuaromierocs
COOTBETCTBUE 3HAHUW, yMEHHH, BiaJeHUI | CPOPMUPOBAHBI KOMIIETEHIIUU
pesyiapTaraM  oOydeHuss 1o  aucuumiuhe, | OIIK-2 Ha moporoBom ypoBHe.
yKa3aHHbIM B Tabmune 1.8.2.1; cmnocoOeH
MPUMEHATH UX B TUIIOBBIX CUTyalLUsIX.
«Heszaumeno» OO6yuatomtuiics JIEeMOHCTpHpYET | Y oOydaromierocs He

HeJocTaTOYHOCTh  (MeHee  55%)  3HaHUH,
YMEHUH,  BIAaJCHUH, JOMyCKaeT  OIIMOKH
KPUTHYECKOTO XapaKTepa, He MOKET IPUMEHUTh
3HaHUS B MPOCTEHIINX CUTyalUsX, He 00iasaeT
yKa3aHHbBIMH B Tabmuie 1.8.2.1 yMmMeHUsSIMH H
BJIaICHUSIMU.

chopMHUpPOBaHBI HA
JIOCTaTOYHOM YPOBHE
koMmrerennuu OITK-2.
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8.4 TunoBble KOHTPOJIbHBIE 3aJAHUSA VISl OLEHKHU 3HAHMH, yMeHM i, BJIaJeHU,

XapaKTepU3yKIIUX 3Tanbl (JOPMUPOBAHUA KOMIIETEHIMH B Mpolecce 0CBOCHUsI 00pa30BaTe/IbHONH MPOTrpPaMMbl

Peszyrvmamut Ilokazamenu Pesynvmamul 00yuenus Dopmbl KOHMPONLHBIX 3A0AHUIL
0ceoeHUsn chopmuposannocmu no oucyuniune Hauansuotii sman/ Ocnoenoii 3asepwiarouiu
obdpazosameinn- KomnemeHyuii (3Hanus, ymenus, 61a0eHus) Ilopozoguwlit yposens aman/ i yman/
HOIl nPOZPaAMMBL bazoewii Ilpoosunymut
(Komnemenyuu) YPO6eHb il ypogeHs
OIIK-2 - [podeccrnonansroe 3unanusa: bnankosoe
CIIOCOOHOCTBIO MBILICHHE - IpeaMeTa MaTeMaTUKH, €ro MecTa B CHCTEME | TECTHPOBaHHE.
HCIIONTE30BaTh €CTECTBEHHOHAYYHOTO U  TMPOQecCHOHATHFHOTO
OCHOBHBIE 3aKOHBI 0o0pa3oBaHUsl, TEOPETUYECKUX OCHOB  TOHUCKA
€CTECTBEHHOHAYYHBIX ONTUMAJIbHBIX pEHIEHUH, OCHOB M METOAOB
JTUCIIUILINH B MaTeMaTHYECKOTO aHAIN3a;
pohecCHOHaTBHON - OCHOBHBIX MOHATHH, YTBEPXKACHUH U
JEATEIILHOCTH, COOTHOIIICHU;
MIPUMEHSATH METOIBI - METOJOB MHOTOBAPHAHTHOCTH  PacueToB,
MaTeMaTHYECKOTO METOJIOB ~ MaTEMaTHYECKOTO  MOIETUPOBAHMUS,
aHanm3a u IIPOTHO3MPOBAHUS M aHAIM3a [T0Ka3aTeNe;
MOJICJIMPOBAHNS, Ymenusa: bnankoBoe
TEOPETHYECKOTO H - TPUMEHATh MaTeMaTUYeCKHEe METOJbl Ui | TECTHPOBAHUE.
9KCIIEPUMEHTAIILHOTO pelieHus 3a7ad, B TOM YHWCIIE BO3HUKAIONIUX B | PelmeHue mpakTHKoO-
HCCIIEI0OBaHMUS podecCHOHANBHON AEATENBHOCTH; OpPUCHTUPOBAHHBIX
- cobuparth, OIIEHUBATh CYIIECTBEHHOCTb, 3a/ad.

AHAJIU3UPOBATh U MIPEAOCTABIATH JOCTOBEPHYIO
UHQOPMAIHIO, OIIPEENsiTh HCTOYHUKH €€
MOJTYYCHUS;

- IPOBEPSTh KAYECTBO, aHAJIU3 U IPOBOJUTh
OLIEHKY MH(OpPMAIIH, TIOJyYEHHOH B TIpoliecce
HACCIIEA0BAHMS, BBIIOJIHATD IIPOLIEIYPHI 110 €€
0000MIeHNIO, BBISBIATH TPUIMHHO-CIIEICTBEHHBIC
CBSI3H, JI€TIaTh 0OOCHOBAHHBIE BHIBO/IBI
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Bnaoenus:

- HaBBIKAMU apryMEHTHPOBAHHOTO MHCHMEHHOIO
M3NIOKEHUSI  COOCTBEHHOW  TOYKH  3pEeHHS,
KPUTHYECKOI'O BOCIIPHUSTHS HH(GOPMAIIHH;

- HaBBIKaMU MOUCKa HHPOPMAIIMOHHBIX
WCTOYHHUKOB JUIsl OCYIIIECTBIICHHsI cOOpa, aHaIn3a
u 00paboTKN HHPOPMAITHH;

- HaBBIKaMU BBIOOpa HEOOXOUMBIX MOJCIICH JIst
00pabOTKH TaHHBIX B COOTBETCTBHUHU C
IIOCTaBJIEHHOMH 3a7aueii, 000CHOBaHHUS
MOJTyYEHHBIX BHIBOJIOB

Pemenue npaktuko-
OPHUEHTHUPOBAHHBIX
3az1ad.
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Tunossle (MpuMepHbIE) 3aaAHUS

3auer (1 kype, 1 cemecTp)

1. 3aganus B TecToBOil opme (OLeHKA 3HAHMA)
OIIK-2

Bapuanm 1
Buvioepume npasunvnulii omeem

1. PanromM mMaTpuIilbl Ha3bIBAETCS YMCIIO, PABHOE
1) 4ncily OTIIMYHBIX OT HYJIS 3JIEMEHTOB MaTPUIIbI
2) 4KCily OTJIMYHBIX OT HYJISI CTPOK MATPHUIIbI
3) cymMMe Yuclia OTIWYHBIX OT HYJS CTPOK M YHWCIA OTJIUYHBIX OT HYJIS
CTOJIOLIOB MATPHUIIbI
4) HauBBICIIEMY MOPSAKY OTJIMYHBIX OT HYJISI MUHOPOB MaTpPUIIbI
5) 4ucny OTJIIMYHBIX OT HYJISI MUHOPOB MaTPHIIbI

-1 2-3
2. Ompenenurens | 0 1-2| pasen
1 0 4

1) 5 2)3 3) -3 4 -5 5 -11
3. [Ipsimeie 2x + 3y +4 =0 u y = kx + 5 mapamnenbHsl, eciiv k paBHO

n -2 2) 15 H s o4 2 s 2

4., TapaGosia 3a1aHa ypaBHeHHEM y? = - 4X. Toraa ypaBHEHHUE TUPEKTPUCH HMEET
BH/]I

) x=1 2) x=-1 3) x=2 4) x=-=2 5) x=0.25

5. Ipenen lim(2n+1)2—(n+l)2

n—>o0 n’+n+l
1) 1; 2)3; 3)Her BepHoro orera; 4) «; 5)0.
6. OpauHata Touku neperuba rpaduka GyHkmu y = x°— 3x?> — x + 2 paBHa:
Ho 2)-3 3)-1 42 53

paBeH

0%z 2
7 =
7. YacTHas Mpou3BOAHAs 2-T0 MOpsIAKa 0xdy oT pyHKITIH y—2x paBHa:
-8 -1 —-2x+4y 4x -2y +4x
=207 g @x-9) 3 (y-2%° 5 =207 5 @x-y)’

8. Ilnomane Gpurypsl, OrpaHHYEHHON JIMHUAMU Y = 2x2 ,y=1+ x> , paBHA
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1)4/3 2)3/4 3)5/4 4)5/3 5)4/5
9. Cpenu cienyronmx 5 paBeHCTB
l.J.tgxdx = ln‘ sinx‘ +C 2.Ictgxdx = 1n‘ cosx‘ +C 3._|.shxdx =—chx+C

4. j%zlarctgﬁjLC SI

X“ +a a a Va —x

)lu4d 2)4us 3)ronbko 4  4)2,3u4 5)3H5

X
——arcsm + C BepHBI:

10. 13 ypHBI, B KOTOPOI HAXOAATCS S YepHBIX U 12 OeNbIX MIapoB, BHIHUMAIOT
Hayauyy ojuH 1map. Torga BEpOATHOCTH TOTO, YTO ITOT mIap OyaeT OenbiMm,
paBHa....

117 2)1217; 3)1/12;  4)1/2.

2. IlpaKkTUKO-OpHMEHTHPOBAHHbIE 32124 (OLlEHKA YMEHNH, BJIaIeHH i)

3agaua 1.

Pazmep mnnoma — coydailiHas BeJIMYMHA, pacnpencsi€HHass HOPMAIbHO;
MaTEMaTUYECKOE OXKUIAHUE PAaBHO 6 CM CpelHee KBaJpPaTUYECKOE OTKIOHEHHUE
paBHO 1,2 cM onpenenuTh: 1) MPOUEHT IJI0I0B UMEIOLIUX pa3Mep CBHILIE 5 cM; 2)
BEJINYMHY, KOTOPYIO HE MIPEBBICUT Pa3MeEPHI II0Aa ¢ BEposITHOCTSH 0, 95.

3agaua 2.
BepositHocTh poxkaenus Obruka mpu otesne kopoBsl 0,5. Haiitu BeposTHOCTh
TOTO, YTO OT YEeThIpeX KOopoB: 1) Oyaer paBHO 3 ObIuKa; 2) HE MEHEE OJTHOTO
ObIvKa.

3agaua 3.

N3 mnocrtynuBumied OOJBIION NapTHUM 3€pHA YHUCIO KPYNHBIX 3€peH
coctaBisieT 20% oT ymucna Bcex 3epeH. s mpoObl U3 BCEll MapTUU CIy4ailHbIM
obpazom otobOpanu 1000 3epeH. HailTu BeposSiTHOCTH TOro, 4yTo B 3TOM mpode
KpynHbIX 3epeH OyaeT He meHee 100 u He 6oiee 240.

3anaua 4.
Or6upaerca 4000 wznenuii. [oms Opaka cocraBmser 0,00025. Haiitu
BEPOSITHOCTH TOTO, YTO B BEIOOPKE OKAXKETCS POBHO JIBa OPAKOBAHHBIX MU3/IEIHA.

3agauya S.

Crny4aiiHble OTKJIOHEHHS pa3Mepa JeTald OT HOMHHAJIA PacipeleIeHbI
HOPMAJIbHO; MaTEMaTUYECKOE OKUJAHUE pa3Mepa aeTanu paBHo 250 MM, cpeHee
KBagpaTudeckoe oTkioHeHne 0,7 Mm. ['OqHBIMU CUMTAIOTCS TE€ AETAIH, pasMep
KOTOPBIX 3aKitoueH Mexay 249 u 251 mm. Onpenenuts: 1) BEpoSITHOCTD
W3TOTOBJIEHUS TOJTHOM AeTalln; 2) MPOLEHT OpPaKOBAHHBIX JETaJIEH, €CIIM TOYHOCTh
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W3TOTOBJICHUS YIYUYIIUTCS U OYJIeT XapaKTepru30BaThCs CPETHUM KBaAPATHIECKUM
oTkJioHeHuem 0,6 Mm.

3agaua 6.

B marasun Bomum 5 mokymnarened. BeposTHOCTh clenaTh MOKYNKY Ul
Kaxaoro nokymarenss pasHa 0,3. CiydaiiHas BelIMurHA X - YUCJIO MOKYyNAaTEIEeH,
KOTOPBIE CHIEJIAIOT NOKYIIKH.

Haiitu: a) 3akoH pacnpeneneHus cay4yailHON BEIUYHUHBI X;

0) HauBeposITHENIIEE 3HAUEHUE CIIyYailHOW BEJIMYUHBI;

B) BEPOSATHOCTh TOTO, YTO IMOKYIKY CHAENAeT XOTS Obl OJMH MOKYHaTelNb.
[Ipoananmu3upymnre NoJy4eHHbIN PE3YJIbTAT.

8.5 MeToauueckue MmaTepuaJbl,
onpeaesOLIIUe NPoueypPbl OUCHUBAHUSA 3HAHUN, YMEHU, BJIaJICHUH,
XapaKTepu3yuuXx 3Tanbl GopMupoBaHHUs KOMIIETEHIIUH

OuneHka 3HaHWM, YMEHWW, BIAJEHUN, XApPAKTEPU3YIOIIAss  JTallbl
dbopMupOBaHUsS KOMIIETCHIIMN, 3aKPEIUICHHBIX 3a MUCHUIUIMHON «MaTeMaTthkay,
OCYLIECTBISETCS B (POPME TEKYIIEro KOHTPOIS U MPOMEKYTOUYHOM aTTECTALUU.

Tekymui KOHTPOJIb MPOBOAUTCA B TEYEHHUE CEMECTpa U OpPraHu3yercs ¢
MOMOIIbIO  OLICHOYHBIX MaTepuanoB, (QOPMbI KOTOPBIX MPEJCTABIEHbI B
1a00paTOPHBIX 3aHATUA U METOJWYECKUMX PEKOMEHAALMAX MO IUIAHUPOBAHUIO U
OpraHM3alK CaMOCTOSATEIbHON PabOThI 00YUYaAIOLIUXCS.

[IpomexyTouHas aTrTecTalus ocylecTBiaseTcs B GopMe 3auera Ha 1 Kypce B
lcemecTpe.

3adeT mpoBoaUTCS B KOMOMHHMpOBaHHOU ¢dopme B nBa sTana. Ha mepBom
3Tane oOydJaromuecs MPOXOJIAT TECTOBBIM KOHTPOJIb (OJIAaHKOBOE TECTUPOBAHME)
TEOPETUYECKUX 3HAHUW MO JUCUUIUIMHE (OCHOBOW TECTUPOBAHMS SBIISIOTCS
BOIIPOCHI JIEKIIMOHHOI'O MaTepuaia, JabOpaTOPHBIX 3aHATUN, a TaKXKe TeM s
CaMOCTOATENbHOTO M3yuyeHus). Bapuant coxepxut 10 3ananumii. Ha ero pemenue
orBoautca 50 MuH. Ha mnepBom 3Tame oOywaromuecs, KOTOpbIE NPaBHIBHO
OTBETWJIM ME€HEe 4eM Ha 55% TEeCTOBBIX 3aJlaHuH, MOJy4atoT oleHKy «HezaureHno»
¥ BO BTOPOM JTale He y4acTBYIOT. Ha BTOpOM 3Tame OLIEHMBAETCS yMEHHE
oOyyJaronuxcsi pemarh MPaKTUKO-OPUEHTHpPOBaHHbIE 3aiayu. OOyuaromemycs
npejaraeTcs pemuTh 1 3aaa4dy, Ha ee pelieHne oTBoauTcs He 6omnee 40 MUH.

WTOroBBI pe3ynbTaT ONPENEISAETCS HAa OCHOBE IPOLEHTA IPABHIIBHBIX
OTBETOB HA TECTOBBIE 3aJaHUS M IOJIHOTHI PEIIEHUS 3a/a4yd B COOTBETCTBHM CO
CJICIYIOIIEH IIKAJIOM:

Pesynomamut 00yuenus

Ouenka
(BHanus, ymenus, 61a0eHus)

«3aumenoy | OOyuaromuiicst BepHO | [IpaBUIbHO HBJIOXKEHO pEHIeHHEe 3aJaud; M[pHu
oTBeTHI Ha 55-100% W3JI0KEHUU OBLIU JOIMYIIEHBI 1-2 HECYIEeCTBCHHBIS
TECTOBBIX 3aJJaHHI OIMOKK; OOYYArOIIUNCS MPaBWIBHO OTBEYaeT Ha
JIOTIOJIHUTEIbHEIE BOIIPOCHI MIpeTo/1aBaTeis,
HMEIONME ICIbI0 BBISCHHTL CTCICHL ITOHUMAHUS
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00yyaromuMcs JaHHOTO MaTepHuaia
«Hezaumenoy» | O6yuaroumiics BepHo | HemonHo wusnoxeno pemenue (menee 55 % ot
orBeTuia Ha 0-54% MIOJIHOTO), TPH U3JIOKEHUU OBLIM JONYyIIEHBl 2-3
TECTOBBIX 3aJIaHUH CYLIECTBEHHbIE OIIMOKM; HapylleHa JIOTMKa U
MIOCJIEI0BATENBHOCTD perteHus 3aJ1auu;
oOyyaromuicss He MOXKET OTBETHTb Ha BOIPOCHI
IpenoaaBaTesl.

3ader MPOBOJUTCA B YCTAHOBJIEHHOE pacmucaHueM Bpems. Bo Bpems ero
NPOBEICHUS B AyJUTOPUU OJHOBPEMEHHO TPHCYTCTByeT He Oonee 12
00yJaromxcs.

9. IlepeyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOM JIUTEPATYPHI,
HEO0X0AMMOM /151 0CBOCHUS AMCUHUILIMHBI

OcHoBHbIE Y4eOHNKHU U y4eOHbIe OCO0US

1.  Topnau, b.A. Marematuueckuii ananu3: YuebHoe nocodbue. - CIIO.:
Jlann, 2013.- 608 c., uin.
2. Nnpun B.A. Beiciias MaremMatuka [DJIEKTPOHHBIN pecypc]| : ydeOHHK

/ B.A. nbun. — 3-e uznanue. — Mocksa: IIpocnekr, 2014. — 608 c.- Pexum
noctymna: https://www.book.ru/book/915515

JlonoiHUTE IbHAS JIUTEPaTypa

1.  Jluneiinas anre6pa: yue0. mocobue / coct. C.H. Bonkona [u nmp.]. —
Kypck: U3a-Bo Kypckoii 'CXA, 2015. - 111 c.
2. Hazapos A.U. Kypc wmarematukum misi HEMaTeMaTHYECKHUX

CHeIMaIbHOCTEeH U HampaBlieHni OakanaBpuara: yued. mocooue / A. V. Hazapos,
N. A. Hazapos. — Caukr-IlerepOypr: Jlans, 2011. — 576 c.

3. Heonpenenennsiit unterpan: yued. nocodue / A. U. bynun, C. B.
I'octes, M. U. I[lamkoBa [u ap. | / nox pen. C.H.Bonkosoii u K.W. [IpuBano]. —
Kypck: U3a-Bo Kypckoit 'CXA, 2011.-92 c.

4. OnpeneneHHBIN HMHTETpAI M €ro NPWIOKCHUS B HWHXEHEPHO-
TEXHUYECKUX M DKOHOMHMYECKHX 3ajauax: yueO. mocobue / coct. A.M.bynun [u
ap.]. —-Kypck: U3a-Bo Kypckoii 'CXA, 2012. — 139 c.

5. IlpakTukyM 10 BBICHIEH MaTeMmaTHKe: Yy4eOHO-METOJUYECKOE
nocobue/ coct.: C.A. AnekceeBa, M.W. IlamkoBa. - 3-e u3n. - Kypck: U3n-Bo
KI'CXA, 2011. - 155 c.

6. [Munaves B. C. Beicmas maTtematuka. ba3zoBblii kypc: yueOHOe
nocobue/ B. C. [llumaues: mox. pexn. akaa. A. H. Tuxonona, 8-e¢ u3a.-M.: M31-Bo
Opaiit; U1 FOpaiit, 2011.- 447 c.

10. Ilepeuyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM
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CeTHu «I’IHTepHeT», HGOﬁXOIlI/IMbIX AJIF OCBOCHHUSA JUCHUIIJINHbBbI

1. bubnuoteka crynenta [DnekTpoHHBIA pecypc]. — Pexum mocrtyma:
http://www.elibrary.ru

2. Bcs maremarnka B OTHOM MecTe [DnEKTpoHHBIM pecypc]. — Pexum
noctyna: http://www.allmath.ru

3. JlunakTuueckue MaTrepuanbl 1Mo HWH(GOpPMAaTHKE ¥ MaTeMaTHKe
[DnexTponHHBIN pecypc]. — Pexum pocrymna: http://comp-science.narod.ru

4. NHTtepHeT-ipoekT «3amaum» [DNEKTpOHHBIA pecypc]. —  Pexum
nocTymna: http:// www.problems.ru

3. Exponenta.ru: 00pa3oBaTeIbHBIN MaTEMaTUYECKUI cCauT
[DnekTponHbIil pecype]. — Pexxum noctyma: http://www.exponenta.ru

6. Marematuka on-line: cripaBouHast HHGOpPMAIHS B MOMOIIb CTYJEHTY
[DnexkTponHbIil pecype]. — Pexxum moctyma: http://www.mathem.h1.ru

7. MaremMaTtka B TOMOIIb IIKOJIBHUKY W CTYACHTY (TECTHI TIO
MaTtemMaTtuke online) [DaeKTpoHHBIH  pecypc]. — Pexxum  pocrtymna:

http://www.mathtest.ru

11. Meroauyeckue ykasaHus AJs1 00y4al0LIMXCH 10 OCBOCHHIO
AUCUHMILTTHHBI

[Ipuctymass K U3Y4YEHUIO JTUCHUIUIMHBI, OOYYalomUMCS HE00XO0IUMO
O03HAKOMHUTHCSI C HACTOSIIIEH MPOTrpaMMON W BHHMATEIBHO HW3YYUTh IEPEUCHB
3HAHWM, YMEHUMN, BIAJCHUN U KOMIIETEHITUH, KOTOphIe oHA (hopMHpyeT (cM. 11.3).

JIJIst OCBOEHUS TUCITUTUTMHBI HEOOXOAMMO:

- MOCEIICHUE JICKITMOHHBIX 3aHATHH, KOHCTICKTUPOBAHUE JICKITUH, H3yUYCHHE
COOTBETCTBYIOIIMX  pas[enoB, TJaB, maparpadoB  pEeKOMEHIOBAaHHBIX
IpernoaaBaTeneM yueOHHKOB (CM. CITUCOK OCHOBHOM JIMTEPATypHI B 1.9 HacTosIIeH
IPOrpPaMMBbl);

- CBOEBpPEMEHHAsl MOJrOTOBKA K JIa0OpAaTOPHBIM 3aHATHUSM M AKTHUBHOE
y4acTHE B HUX;

- cUCTeMaTh4YecKasi caMoCTosITeIbHas paboTa.

Ot oOyuatomuxcsi TpeOyeTcss peryjasipHOoe TOCEIIeHuEe JIEKIIMOHHBIX
3aHATHI, HA KOTOPHIX OHU MOJY4YalOT HEOOXOIUMBIM TEOPETUUYECKUNH MUHHUMYM.
JlexuinonHbIe 3aHATHA (POPMUPYIOT MPEACTABICHUE O B3aUMOCBSI3U H3Y4aeMBIX
TEM JUCHUIUIMHBI, €€ MEeXIUCITUIUIMHAPHBIX CBI3sSX. Ha Jexnusx BBOIUTCS
TEPMUHOJIOTHUECKIUIT ~ MHUHHMYM, pPacCMaTPUBAIOTCS  OCHOBHBIC  DJIEMECHTHI
coJiepKaHUsI U3YYaeMBIX TeM, OOBSCHSICTCS 3HAYUMOCTh M3y4aeMOro maTepuaia
s Oynyuied npodeCCHOHAIBHOM NIESITEIbHOCTH, OOIECTBEHHOM »KWU3HU, 4YTO
CIIOCOOCTBYET IOBBIIIICHUIO BHYTPEHHEH MOTHBAIIMU OOYYAIOIIMXCA K HU3YYCHHIO
MaTeMaTUKH.  JIGKIMOHHBIC  3aHATHS  TMPOBOAATCI  C  NPUMCHEHUEM
MYJIbTUMCIMMHBIX ~ MPE3CHTAIMH, YTO aKTUBHU3UPYET 3PUTCIBHYIO TaMSTh
oOyuvaroruxcs. KoHcnektupoBanue JeKuuid sBisieTcs: o0s3aTenbHbIM. KoHcmekT
JOJKEH OBITh TMOJHBIM M COJIEPKaTh 3allUCh PACCMATPUBAEMBIX BOIPOCOB U
BBIBOJIBI JIOKA3aTEIbCTB COOTBETCTBYIOIIUX TEOPEM M CJCACTBUH W3 HHX.
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JlomyckaeTcsi COCTaBI€HUE OMOPHBIX KOHCIEKTOB, OTPAXKAIOIINX JIUIIb KIOUYEBbIC
MO3UIIMU paccMaTpUBAEMOr0 TEOPETUYECKOro marepuana. Hamuuume KoHcmekTa
00s13aTeIbHO, 00bEM KOHCIIEKTA OMPEEIISIETCS] CAMUM O0yJarOIIIIMCSI.

Jlornueckum MPOIOJIKEHUEM ayAUTOPHBIX 3aHATUN SABJISIETCS
BHEAYJIUTOPHAsA CaMOCTOATENIbHAasi paboTa, KOTOpasi COCTaBIs€T 3HAYUTEIbHYIO
4acTh y4eOHON paboThl CTYJEHTA MO M3YYEHHUIO IUCHUIUIMHBI U OBJIAJICHUIO
koMmneTeHIusAMU. C 1eNbl0 MPaBUIBLHONW €€ OpraHv3alvd W TOBBIINICHUS
3QPEeKTUBHOCTH  OOydYArONIMMCSI  PEKOMEHJyeTCS  TOJIb30BaThbCsl  IJIaHAMHU
Ja00paTOPHBIX 3aHATHN U METOAUYECKUMHU PEKOMEHIAIUSMHU 10 IIAHUPOBAHUIO U
OpraHu3allui  CaMOCTOSITEILHON  pPabOThl  OOyYarIIMXCS 10  JAUCIHUILIIAHE
«MaremaTuka», pa3paOOTaHHBIMA aBTOPOM HACTOSIIEH MporpamMmbl (BBLAAIOTCS
CTYJIEHTaM B 3JIEKTPOHHOMU (hopme).

['oToBsICH K TaOOPATOPHBIM 3aHSATHUSIM, CIEAYET O3HAKOMUTHCA C MEPEUHEM
3HAaHUW, YMEHUWW, BJIAQJCHUN W KOMIICTCHUHWH, NMPUBEICHHBIM B KaXXJIOM ILIAHE
(HEOOXOMUMBIN TIJJaH MOXHO HAWTH IO HOMEPY W Ha3BaHUIO TEMBI). ITO
HEOOXOMMMO JJI TOTO, YTOOBI, 3aBEPIIMB IMOJTOTOBKY, CTYJIEHT MOT MPOBECTH
CaMOKOHTPOJIb ISl YCTAHOBJICHUS BIAJCHUS/HE BJIAJICHUS 3HAHUSIMH, YMCHUSIMHU,
BJIQJICHUSIMU U KOMIIETEHIUSIMHU.

3ateM HEOOXOAMMO MPOYECTh IMEPEUCHb BBHIHOCUMBIX Ha J1abopaTOpHOE
3aHSITUE OCHOBHBIX BOIPOCOB (B TOM YHCJIE BOMPOCHI [JIsi OOCYXKIEHHS), IO
yKa3aHHOW B IUlaHe y4eOHOH JMTepaType HM3y4YUTh TEOPETUYECKH Marepual,
OCBOUTH TEPMHHOJIOTUYECKUN MUHUMYM (YKa3aH B IJIOCCAPUU B KaXKJOM ILIAHE).
st oBnaseHus TJIOCCapUeM PEKOMEHIYETCsl MPOBECTH CaMOIPOBEPKY (YCTHYIO
WIN TUCbMEHHYIO).

Jlanee crenyeT mepexoauTh K YKa3aHHbIM B IUIAHE 3aJaHUsIM. 3aJaHus
JnensTess Ha o o0mue W uMHAMBUAYyanbHble. OOmMe 3amaHus  SABISIFOTCS
oOs3aTenbHBIMU IS BceX. Kakmoe W3 HUX HYXKHO TMOCTapaThCs BBITIOJIHUTS.
NunuBuayanbHble 3a1aHUST BBITOJHSIOTCS MO KETAHUIO CTYJIEHTA MOJHOCTHIO WIIH
BBEIOOPOUYHO. BhIMoMHEHNE WHANBUYIBHBIX 3aJJaHUN TaApAHTUPYET BO3MOKHOCTh
Oonmee rIyOOKOro  OBJAQJACHUS  3HAHUSMHU, YMEHUSMH, BIAJCHUSIMU U
KOMIIETEHIUSIMHU.

Ecnu B miane 3aHsTUS €CTh 3aJaHUsi B TECTOBOM (opme, HEOOXOJIUMO
BBITIOJTHUTh UX MUChbMEHHO. Takyke MOXKHO CaMOMY COCTaBUTh MOJJOOHBIC 3aaHUs
M0 TeME MPEJCTOSIIET0 3aHATHA, JJISI TOTO MCIOJIH30BaTh HE TOJIBKO 3aKPBITYIO
dbopMy BOIIPOCOB, HO U APYTHE: OTKPBITYIO, HA YCTAHOBJIEHUE COOTBETCTBUSI U/UIN
nopsjika. BelmogHeHue Takux 3aJaHuid CYUTAETCsl TBOPUECKOW paboToil CTyaeHTa
Y OIICHUBAETCS MPENOAABATENIEM OTIEIBHO.

OO0s3aTenbHBIMU  JJIS  BBIOJTHEHUS BCEMH OOYYaIOIIUMHUCS  SIBISIOTCS
MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l, IOCKOJIbKY UIMEHHO OHH JAal0T BO3MOKHOCTb
POBEPUTh, HACKOJBKO TOJHO OOYyYalOUIUMICS OBJIAJIE] KOMIICTCHIIUSMHU,
3aKpEIJICHHBIMA 33 JUCHUIUIMHON. JInsi OTBETOB HA OTHU 3aJayd  MOXKET
noTpeOOBATHCS YTEHUE AOTIOTHUTEIILHON JTUTEPATYPhl, KOTOpas yKa3zaHa B KaXKI0M
maHe. Takke moJjie3sHO oOpaTuThes K pecypcam cetu «MHTepHeT» (yKa3bIBalOTCs
JUIsl Kakiou Tembl). [ToompsieTcsi caMoCTOSTeIbHOE COCTaBICHUE MOJOOHBIX 3a7a4
JUISL TIPEACTOSIIIErO J1Ta0OpaTOPHOTO 3aHATHUS WM TPEIJIOKEHUE HHTEPECHBIX
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npOoOJIEeMHBIX CUTyalui Juisi pa3paboTku 3amad. JTa paboTa TakKe CUMUTAETCS
TBOPYECKOW U BBICOKO OLICHUBAETCS MPENO/IaBaTEIEM.

OOyuaromuics MOXKET TMOJATOTOBUTH K JJAOOPATOPHOMY 3aHSTHIO BOMPOCHI,
KOTOpPhIE OCTAJIHMCh JUIsl HEro HEMOHATHBIMH WM TPeOYyIOT yTOYHEHUS,
KOHKpeTu3auu. CBou BOMPOCHl HEOOXOIUMO 3aaTh IPENOAABATEIIO HA 3aHITUH.

Metoauyeckre peKOMEHAAIMM 1O IUIAHUPOBAaHUIO W OpraHu3aluu
CaMOCTOSITeNIbHOW paboThl  OOydYaromuxcs Mo AUCIUIUIMHE «MaremaTukay
MO3BOJIAT OOy4YaromeMycsl TMPaBWIbHO OpPraHW30BaTh PEXKHUM CBOEH yueOHOMU
NEeATEeNIbHOCTH, pachpeneauTbh Bpems. O3HaKOMJIEHHE C BBOJHBIMHU pazliellaMU
METOJUYECKUX PEKOMEHJAIMN OyJeT MOJe3HO JUIsi OOIIEro MOHUMAaHMS eI,
3aa4, GOpM U COIEpKAHUS CAMOCTOSTEIbHON paOOTHI.

B npornecce u3yyeHus AUCUUILIAHBI CIEIYET 3aHUMAThCA CAMOCTOSITEIbHON
paboroii 1o mpemsaraeMbiM TemMaM. Kakmass BbIHOCHMMasi Ha CaMOCTOSITEIHHOE
U3YUYEHHE TeMa B METOJUYECKUX PEKOMEHIAIMAX UMEET CIECAYIONIYIO CTPYKTYpPY:

- TeMa U KOJMYECTBO YaCOB, OTBOJAUMBIX HA €€ U3YUECHUE;

- IEPEYCHb BOIIPOCOB, BBIHOCUMBIX Ha CAMOCTOSITEIbHOE U3YUEHUE;

- 3aJ1aHUs: OOIIME U UHIUBUY AJIbHBIC;

- BOIIPOCHI ISl CAMOIIPOBEPKH;

- mepedeHb (OpPM KOHTPOJISI PETOIaBaTeNs;

- CIIUCOK JIUTEPaTyphbl U APYTUX UHPOPMAIIMOHHBIX UCTOYHUKOB JJISI
CaMOCTOSITEIILHOTO U3yUYCHUSI.

Bompockl,  BhIHOCHMMBIE  Ha  CaMOCTOSITEIbHOE  M3y4YeHUEe,  He
paccMaTpUBAaIOTCSl Ha JIKIUAX W JAa0OpaTOpHBIX 3aHATUAX. M3yueHue HTHX
BOIIPOCOB HAMpaBJieHO Ha YriayOjJeHue M pacliupeHue 3HaHUW B 00JacTh
MaTeMaTUKH U CMEXHBIX C HEH IUCHMIUIMH. BOMpOChl COCTaBIEHBI C Y4E€TOM
npodecCUOHAIbHONW CHeNU(PUKH W BO3PACTHBIX OCOOCHHOCTEH OO0y4Yaromuxcs,
MO3TOMY IMPEJICTABIISIIOT UHTEPEC JIs1 CTYJAEHYECKOU ayIUTOPUH.

JUis m3ydeHuss HSTUX BOMPOCOB PEKOMEHJOBaHA ydeOHas M HaydHas
auTeparypa, paboTa ¢ KOTOPOW SBISETCS BAXKHOW YaCTHIO CaMOCTOSITEIBHOU
paboThl. DTa paboTa CrOCOOCTBYET MOJATOTOBKE CTYJEHTA K TEKYIIEMY KOHTPOJIO
U TECTUPOBAHUIO, PEUICHUIO MTPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ay, TPOMEKYTOUHON
aTTeCTallu U, B KOHEYHOM UTOTE, - OBJIQJICHUIO KOMIIETECHIIUSIMU, 3aKPEIIICHHBIMU
3a JUCHUIUIMHON. B mpoliecce u3ydeHus IuTepaTypbl PEKOMEHAYETCs JieNlaTh
3aIuCH, BBIITUCKH, COCTABIIAThH TE3UCHI, aHHOTAIIUH.

[Ipennaraembple 3ajaHusi HampaBJIE€HbBl HE TOJIBKO Ha 3allOMUHAHUE
CaMOCTOATENIbHO U3YYEHHOT0 Y4yeOHOro maTepualia, HO M Ha pa3BUTHE YMEHUH,
BIaJCHUN U KoMmreTeHuuit. OO0mue 3aiaHusl BBINONHIIOTCA B TMOJHOM OOBEME,
BBIIIOJTHEHUE WHWBUAYAIbHBIX 3aJaHUN JKeJnaTeabHO. llenp WHIMBUIYaIbHBIX
3aIaHUM — 3aMHTEPECOBATh CTYJIEHTA U3YyYa€MbIM MaTEpPUaIOM U CTUMYJIUPOBATH
€ro K MpUOOPETEHUIO HOBBIX 3HAHUH, TPO(ECCHOHATBEHO, COIMATEHO U JIMYHOCTHO
3HAYMMBbIX YMEHUU, BIAJCHUN U KOMIIETCHIIUH.

KommuiekcHbIE MOAXOA K UM3YYEHUIO JUCHMIUIMHBL, 00ecleunBaeMblid
JCKIUOHHBIMU W JTaOOpaTOPHBIMH  3aHATUSIMH, CAMOCTOSITEILHOW paboToin
oOyyJaronuxcsi, 00ecreuynBaeT OCBOCHNE YKa3aHHBIX B I1.3 HACTOSIIEH MPOrpaMMbl
3HAHWM, YMEHHM, BIAJICHUN U KOMIIETEHIIHM.
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JIisi MOATOTOBKM K 3a4eTy OOYyYalolmMWCS  MOXET BOCIOJIb30BAThHCS
COOTBETCTBYIOIIUM MEPEYHEM BOIIPOCOB.

VYcmenHoe ocBoeHHE BCEX BUOB JCSITEIBHOCTH TMO3BOJIUT CHOPMUPOBATH
TpeOyeMble KOMIIETEHITMN Ha JOCTATOYHO BEICOKOM YPOBHE.

HepequL BOIIPOCOB IJISI MOATOTOBKMU K 3a49€Ty

1 kypc 1 cemectp

1. ITonsiTie MaTpuilbl, ONepaluy HaJ MaTpulaMH (CIOKEHUE, BBIYUTAHUE,
YMHOXEHHE Ha 4YHUCJIO, YMHOXXEHHE MaTpull, BO3BEJIECHUE B CTEIICHb,
TPaHCIIOHMPOBAHKE) U UX CBOWCTBA.

2. Pemenue cuctem JuHEHHbIX YypaBHeHuM 10 ¢dopmynam Kpamepa,
MaTpUYHBIM METOJOM U MeToAoM ['aycca

3. JlexapTtoBa mpsimoyroibHas cucteMa koopaunar (IICK) na npsimoit, Ha
IJIOCKOCTH M B IPOCTPAaHCTBE. PaccrosiHne Mexay AByMs TOUYKAaMH 3aJaHHBIMU
CBOMMHM KOOPJIMHATAMU Ha IJIOCKOCTH. Jlenenue oTpe3ka B 3aJaHHOM OTHOILLIEHHH.

4. YpaBHEeHHE MpPsSIMOM C YrIOBbIM Kod(duuuentoM. OOliee ypaBHEHHE
npsMoil. YpaBHEHHME TMNPAMOW C 3aJaHHBIM YTIJIOBBIM KO3 UIIMEHTOM U
MPOXOISALIEH YEPE3 JaHHYIO TOUKY. Y paBHEHUE MPSIMOM B OTPE3KaX.

5. Briunciienue yria Mexay AByMs MPSMbIMH. Y CIIOBUS MAPATIIEIBHOCTU U
NEPHEHIUKYJIIPHOCTU JIBYX IPSIMBIX.

6. Ilepecedyenue nByX npsiMbIX. PaccTosiHUe OT TOYKHU OO IPSIMOM.

7. JluauM  BTOPOro MOpsiAKa Ha IUIOCKOCTH. OKpYKHOCTh.  DJUIMIIC.
I'unepOomna. ITapabona. IX kaHOHUYECKHE YpaBHEHUS.

8. [lomstne MHOXkectBa. Omnepanuu Hajg MHOXKecTBaMHU. (OCHOBHBIE
JIOTUYECKUE CUMBOJBI. JleiCTBUTENbHBIE 4YKMCIa U MX CBOMcCTBa. M300paxeHue
JNEUCTBUTENBHBIX YUCE HA YUCIOBOW mpsiMor. OmpeneneHne oTpe3ka, MHTepBaia
U TodyuHTepBana. ['paHuibl 4YHUCIOBBIX MHOXeCTB. OrpaHuyeHHblE U
HEOTPAHUYECHHBIC YHUCJIOBBIC MHOECTBA. AGcoinoTHas BEJINYMHA
JNENCTBUTEIBHOTO YUCIIA U €€ CBOKCTBA.

9. [onsarue pynkuu. CriocoObl 3amanug yHkiuu. O0nacTh onpeaeieHus
U MHOKECTBO 3HaueHuiu. Apudmernyeckue onepanuu Haja pyHkuusmu. Kiaccs
¢GyHKIMM (OrpaHUYEHHbIE U HEOTPAHUYEHHBIE, YETHbIE U HEUETHbIE, MOHOTOHHBIE,
nepuoaudeckue). [loasTue cioxHoi u 06paTHON GYHKIIUA.

10. OCHOBHBIE 3JIeMEHTapHbIE QYHKIIMN UX CBOMCTBA U TpaUKH.

11. IloHATHE OKPECTHOCTH TOYKH, MPEAEIBHOW M HM30JMPOBAHHOM TOYEK.
[loHATHE YMCIIOBOM NOCIIENOBATENBHOCTH M €€ mpeaena. OCHOBHBIE CBOMCTBA
CXOISIIMXCS TIOCIIEI0BATEIIBHOCTEM.

12. Ilonstue npenena pyHkuuu. OCHOBHBIE TEOPEMBI O KOHEUHBIX Mpeaenax.

13. PackpeiTie HeompenenenHocteil Buma O m ©.  3aMeuarenbHbIe
0 ©

npenensl. [IpuBenure npumepsl ux npuMeHeHus. OJTHOCTOPOHHHUE MPEIEbI.
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14. Pa3nuyHble ompeneneHuss HENpPEepbIBHOCTH (PYHKIMM B TOYKE MU Ha
uHTepBaje. TeopeMbl O HENPEPBHIBHOCTH alNreOpanuecKkoil CyMMBbI, POU3BEACHUS U
YaCTUYHOTO HEMPEPhIBHBIX (PYHKIMHI. TOUKH pa3pbiBa U UX KJIaCCHU(PUKALKS.

15. [IoHsiTHE MPOW3BOJIHOW M €€ BBIYMCIICHHE MO omnpeneneHuto. [Ipusectu
npumMepsl. ['eomeTprudeckuii 1 PU3NIECKUI CMBICI TPOU3BOTHOM.

16. [IpaBuna nuddepenuupoBanuss U TaONMIIA TPOU3BOJHBIX OCHOBHBIX
ANeMEHTapHbIX PYHKIUN

17. IIpon3BoiHBIE BBICIIMX MNOPSAAKOB. DUHMYECKUM CMBICI MPOU3BOIHOU
BTOPOTO NOPSIAKA.

18. Teopemsl depma, Poinna u Jlarpanxka. [Ipasuiia Jlonurans.

19. HeoOxoauMoe M JOCTATOYHOE YCIOBUE MOHOTOHHOCTH (PYHKIMU Ha
uHTepBaie. JloctatouHoe yciaoBHE CTpOroro Bo3pactanus (yObIBaHUS) (YHKIWU
Ha (a; b).

20. [lonsiTrie JOKaNBHBIX 3KCTpeMyMOB (yHKIuu. Heobxoammoe ycioBue
skcTpemyma. CranvoHapHble M KpUTHYeckue Touku. IlepBoe u  BTOpOE
JI0OCTaTOYHOE YCJIOBHUS 3KcTpemMyma. Haxoknenue HanOONbLIIMX M HaWMEHBLIMX
3HaYeHUH (YHKIIMH, HEMPEPHIBHON Ha OTPE3KeE.

21. [onsiTne BBIMYKIOCTH (BOTHYyTOCTH) rpaduka QyHkmmu. JlocTtatouHoe
yCIIOBHE BBINYKJIOCTH (BOrHyTOCTH) Tpaduka ¢yHkuun. Toukum mneperuda.
JlocTaTroyHOE YCIOBUE CYIIECTBOBaHUS TOYEK Mepernda. ACUMOTOTHI rpaduka
dbyukiuu. O6mas cxema uccieoBanus GyHKIIMU U TIOCTPOCHUE €€ Tpaduka.

22.Tlonstie (GYHKUUM HECKOJIBKUX TEPEMEHHBIX, €€ TIeOMETPUUYECKUM
cMbICH. JINHUYM ypOBHSL.

23. Ilpenen u HEMPEPHIBHOCTh (PYHKIIUU ABYX MEPEMEHHBIX.

24.TlonsiTie 4YacTHOM TPOU3ZBOAHOM  (DYHKIMM JABYX (HECKOJIBKHUX)
IIEPEMEHHBIX.

25.Tlonstie wactHOoro © monHoro nuddepennnana GyHKIUA JIBYX
(HECKOJIBKMX) TEpEeMEHHbIX. YacTHble NPOU3BOJIHBIE BTOPOIO M  BBICIINX
HOPSIAKOB.

26. OmpeneneHre MakcUMyMa (MHHMMyMa) (YHKIIMHM JBYX TMEPEMEHHBIX.
HeobOxoaumeie ycnoBusi 3KCTpeMyMa (PYHKIMHU JIBYX NepeMeHHbIX. /locTarouHbie
yCIOBUS 3KCTpeMyMma (YHKIMHM JIBYX HE3aBUCUMBIX MEpEeMEHHbIX. MeTton
HaNMEHBIINX KBaJAPATOB.

27. IlepBooOpa3Has (pyHKUIMM U HeompeaeiaeHHbI uHTerpai. OCHOBHbBIC
CBOMCTBA HEONPEIEIEHHOr0 UHTErpaia. Tabiuiia OCHOBHBIX HHTErPAJIOB.

28. UuTerpupoBanMe 1O 4YacTAM H 3aMEHOM nepeMeHHou. IlpuBectu
IPUMEPHI.

29. 3aiaya o mIom@Aaau KpUBOJIMHENHON Tpaneuun. [loHsTHE OnpeaeaeHHoro
uHTerpana. OCHOBHbIE CBOMCTBA ornpeaeneHHoro narerpaia. ®opmyna Herotona-
Jletibnuma. [IpuBeauTe mpuMepsl.

30. IIpriiokeHne OIPENeNeHHOr0 MHTErpajla K BBIYMCICHUIO IUIOLIANEH
wiockux guryp. [IpuBenure npumeps.

31. Cnyuaiinpie coObiTusi. Omnpenenenue, knaccupukanusa. Ilpeamer wu
MEeTOAbl Teopur BeposTHOCTeW. CoOOBITUS JTOCTOBEPHBIE, HEBO3MOXHBIE U
Cly4aiiHble, X onpeneseHus. lIpumepsr.
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32. COBMECTHbIE U HECOBMECTHBIE COOBITUS, ONPEIENICHUS, MPUMEPBI.
EnunacTBeHHO BO3MOXKHBIE COObITHS. [loHSITHE MOMHOM rpymmbl coObITHil. [Ipumep.

33. CoObITHSI MPOTHUBOIOJIOKHBIE, PABHOCWIbHBIE, WX ONpEIeNIeHus,
o0Oo3HaueHue, mpumepbl. Kiaccuueckoe ompeneneHue BeposATHOCTH, (Gopmyia,
puMep.

34. YacTtoCcTh M cCTaTHCTHUYECKasg BeposATHOCTh. Omnpenenenue. IIpumep.
CpaBHEHHE YaCTOCTU U BEPOATHOCTH.

35. DneMeHThl KOMOMHaTOpukH. OrnpenelieHHe OCHOBHBIX  MOHATHM
KoMOuHaTopuku. [IpumMepsl.

36. Cinoxenue BepositTHocTeil. CyMMa JBYX COBMECTHBIX coObITHI. CymMMma
HECKOJIBKUX COBMECTHBIX coObITHH. Teopema ciokeHus BeposTHocTed. Cymma
JIByX HECOBMECTHBIX COObITUH. CyMMa HECKOJBKHX HECOBMECTHBIX COOBITHM.
TeopeMa Ci10)KeHUsI BEpPOSITHOCTEM.

37. CrnenctBue O CyMME BEpPOSTHOCTEH, OO0pa3yrolieil MOJHYH TpyMIy
coObrTuit. CiecTBUE O CyMMe BEPOSITHOCTEH MTPOTUBOIIOIOKHBIX COOBITUN

38. 3aBUCHMbBIE M HE3aBHCHMbIE COOBITHS. YCIOBHasi BEPOSITHOCTb.
[IpousBenenue nByx coObiTui. Omnpenenenue. Teopembl:  BEpOSTHOCTD
IPOU3BENICHUS JIBYX HE3aBUCHUMBIX COOBITUH U BEPOSTHOCTH MPOM3BEICHUS JIBYX
3aBUCHUMBIX COOBITHM.

39. ®@opmyna nonHoM BeposaTHocTU. Dopmyiibl baiieca.

40. IloBTOpHBIE  HE3aBUCUMBIE  MCIBITAHUSA. DUHOMUAIBHBIN  3aKOH
pacnpeneneHus BeposiTHocTel. @opmyia bepryium.

41. JlokanmpHas Tteopema Jlamaca. WHterpanbHas Tteopema Jlamaca.
®dopmyna [lyaccona (3akoH peaKux COOBITHIA).

42. Cnyuvaitnpie BenuuuHbl. Omnpenenenue. Ilpumepsl. JlUCKpeTHble U
HENPEPBIBHBIE CilydailHble BennuuHbl. Onpenenenue. [Ipumepsl.

43. 3aKOH  pacOpelesieHus]  BEPOSITHOCTEHM  JUCKPETHOM  CllyyalHOU
BenuuuHbl. Onpenenenue. CrocoObl 3a1aHUs.

44, MarteMaTU4eCcKOe OXHJIAHUE M JUCIEPCHUS JUCKPETHOM CIy4auHOMU
BEJIMYMHBI, UX cBoWcTBa. CpellHee KBaAPAaTUYHOE OTKIIOHEHUE.

45. OyHKUWS PACIPENCIICHUS BEPOATHOCTEW CIIy4YallHOM  BEJIWYUHBL.
Omnpenenenne, reoMeTpudeckuii cMbici. CBoicTBa (yHKUIHUU pacipeieseHusl.

46. 1InoTHOCTH pacmpeneneHuss BEPOSATHOCTEW HENPEPBIBHOM CIIy4allHOU
BEJIMYUHBI. BeposATHOCTH IONanaHus HENPEPHIBHOM CIIyYalHOW BEJIUYUHBI B
3aJJaHHbIM UHTEPBAJI.

47. HopmanbHOE pacnpenesicHre. BeposTHOCTh MOManaHus B 3aJaHHBIN
WHTEPBAJI HOPMAJIbHO PACHPEACIICHHON CIIydalHOM BEJIWYMHBIL. BbluncieHue
BEPOSITHOCTHU 3aJaHHOTO OTKJIOHEHUs. [IpaBuio Tpex curm.

48. UuCnoBbIE XAPAKTEPUCTUKU HENPEPBIBHOW CIYYAMHOM BEJIWYMHBI U KX
CBONCTBA.

49. 3aK0H OOJIBIIMX YHCEN IMOCJIEOBATEILHOCTH HE3aBUCHUMBIX CITy4alHbIX
BenuunH. Teopemsl YeOnimeBa u bepaymmm. [Ipeaenpabie TEOpEeMBI.

50. 3agaud MaTEeMaTUYECKOM CTaTUCTUKU. ['eHepanbHas W BBIOOPOYHBIE
coBOKynHocTH. O0beM coBOKymHOCTU. [loBTOpHass m OecnoBTOpHas BBIOOpPKA.
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Penpe3eHTaTMBHOCTh  BBIOOPKH. Crocobbl  oTOOpa TMpU  CTAaTUCTUYECKHUX
VICCIIEIOBAHUSIX.

51. CratucTu4eckoe pacrnpeneineHue BBIOOPKHU. XapakTepUCTUKHU
BAPUAIIMOHHOTO PsJla: 4acTOTa, OTHOCUTENbHAs 4acToTa. TaOnuuHbld crocod
3a1aHUs PaCIIpECICHUS.

52. Omnupuueckas (GyHKIus pacnpenenenus. [1oauron u rucrorpamma, ux
noctpoenne. Kymmynsra.

53. CraTUCTUYECKHE OLIEHKM NapaMeTpoB pacnpeaeneHus. OnpeneneHue
HECMEIIICHHOM, CMeIeHHOU, 3(h(EKTUBHON U COCTOSITENBHOM CTaTUCTUYECKUX
OIIEHOK.

54. 'enepanbHas cpenaHsisa: HEB3BEIIEHHass W B3BellleHHas. BpibopouHas
CpenHsisl: HeB3BEIICHHAs U B3BellleHHas. ['eHepanbHas U BEIOOPOUHAS TUCIIEPCUU:
B3BCILICHHBbIE W  HEB3BewleHHble. (CpegHue  KBaJApaTUYHbIE  OTKJIOHEHUS
TreHepaIbHON U BEIOOPOYHOM COBOKYITHOCTEH, X CTATUCTUYECKUN CMBICIT.

55.OlleHKa TeHEpalIbHOW JIUCIIEPCUU TI0 WCIPABICHHON BBIOOPOYHOM.
TOYHOCTP OLEHKH, JOBEPUTEIIbHASA BEPOSITHOCTH. JlOBEpUTENBHBIA HWHTEpPBAJ.
MeTtoa noCTpOEHUS TOBEPUTEIBHOTO UHTEPBAJIA.

56. JIoBepUTENbHBIA HMHTEPBAJ I OLICHKM MATEMAaTHUYECKOTO OXKUJIaHUS
HOPMAJIBHOTO PACIpEENICHUsI MPU H3BECTHOM W MPU HEU3BECTHOM CPEAHEM
KBaJ[PATUYHOM OTKJIOHEHHH. JOBEpUTEIbHBIE HWHTEPBAIbl i1 TE€HEPATbHBIX
JIMCTIIEPCUU U CPEAHETO KBAAPATUUHOIO OTKIIOHECHMUSI.

57. IlonsiTue cTaTUCTUYECKOW ruUnoTe3bl. CTATUCTUYECKUN KPUTEPUI.
Kputnueckast obnacte u ee Buabl. [IpoBepka rumore3 o paBeHCTBE o€l U
cpeaHux. IIpoBepka rumore3sl O 3HAYEHUH NAPaMETPOB  HOPMAJIBHOIO
pacnpenenenus. [Ipoepka runoressl o Buae pacnpeaenenus. Kpurepun Ilupcona,
CrtrrogenTta, Gumepa-CHenexopa.

58. @yHKIMOHAJIbHAsI 3aBUCHUMOCTb M perpeccus. Kpuble perpeccun, ux
cBorictBa. KoadpunmeHT Koppensmun, KoppelssimOHHOE OTHOIIICHHE, HX CBOMCTBA
Y OLICHKH.

12. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEMBbIX IIPH
OCYLIECTBJICHHMH 00pa30BaTEJIBLHOIO0 Mpouecca Mo JAUCHMIVINHE, BKII0YAs
nepeyeHb MPOrpaMMHOIo odecreyeHus: ¥ HUHGPOPMALMOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOAMMOCTH)

- ucrojib3oBanue makera Microsoft Office a1 yTeHus JeKuil ¢ UCIIOIb30BaAHUEM
claia-npe3eHTalui, MoArOTOBKH JIOKJIaJIOB U T.II.

13. TpeGoBaHusi K MaTepPUAJIBLHO-TEXHUYECKOMY 00ecle4eHH 0
AUCUMILTHHBI

I[J'IH npernogaBaHuAd AUCHUIIIIMHBI HA COBPCMCHHOM YPOBHC H606XOI[I/IMBII

o MyJIbTUMEAHA O00OpYJIOBaHUE AJI1 JAEMOHCTpALMK Npe3eHTaluuid Ha
JIEKIIMOHHBIX U 1a00PaTOPHBIX 3aAHATHUSIX.
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14. IlepeyeHb yueOHO-MeTOAMYECKOT0 00ecnevYeH s AJIs1 CAMOCTOSTEIbHOM
padoThI 00Y4AKOIIMXCS MO TUCHUIIJIMHE

1. Ilnanbl 1a00paTOPHBIX 3aHATUM.

2. Meroanueckue pEKOMEHJIALUHU 10 IUIAHWUPOBAHUIO U OpPraHU3ALMH
CaMOCTOATENbHON padOThl 00YYAIOIIUXCS IO JUCUUIIIIUHE.

3. OueHouHblE Marepuanbl I IPOMEXKYTOYHOM aTTECTAUUHU 10
JTUCUUTIINHE

15. OcoOenHoCTH peaju3anmum TUCHUIUVINHBI J1JI HHBAJIU/IO0B U JIUIL C
OrpaHMYeHHBIMHU BO3MOKHOCTAMM

OOyuvaromuMcs C OTrpaHMYEHHBIMM BO3MOXKHOCTSIMH  3710pPOBbsl, IO UX
3asIBJICHUIO, IPEOCTABIISAIOTCS CIIEUANbHBIC YUEOHUKHU U YYeOHbIE TOCOOUS, UHas
yuyeOHasi  JuTepaTypa, CHEIUaJbHble TEXHUYECKHE CcpeAcTBa  OOydeHus
KOJJIEKTUBHOTO U WHJMBUIYaJTbHOTO TOJB30BaHUS, IMPEAOCTABISIIOTCS YCIyTU
accucteHTa (IIOMOILHMKA), OKAa3bIBAKOIIEr0 OOYyYAIOIIMMCS  HEOOXOIUMYIO
TEXHUYECKYIO TTIOMOIIIb.

a) VIS MHBAJU/JI0B M JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI
10 3peHHIO:

— Ha 3a4eTe NPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIMN 00ydaromeMycs
HEOOXOUMYI0 TEXHHUUYECKYIO OMOIIb C YY€TOM MHIUBUAYaJIbHBIX OCOOEHHOCTEN
(oH momoraeT 3aHATh pabouee MECTO, NEePeIBUraThCs, MPOUYUTATh U OPOPMUTH
3aJlaHu€E, B TOM UYHMCJIE 3alK1CcaTh MO JUKTOBKY);

— 3aJaHUsl JJI1  BBINIOJHEHHUS, a TaKKe WHCTPYKIHSI O TOpsIKe
IPOBEICHUS 3a4eTa 0()OPMIIIOTCS YBEIMUEHHBIM MIPU(TOM;

- 3aJlaHus /ISl BBIMIOJTHEHUS Ha 3a4€Te 3aUNTHIBAIOTCS ACCUCTEHTOM;

= NUCbMEHHBIE 33JIJaHUSI BBIMOJHSIOTCS Ha OyMare, HaJUKTOBBIBAIOTCS
ACCHCTEHTY;

— o0OecrieunBaeTcs WHIWBUIYaJbHOE pAaBHOMEPHOE OCBEIIEHUE HE
MmeHee 300 Jrokc;

- oOydaromeMycsi AJi BBIMOJIHEHUS 3aJaHusi TpH HEOOXOAMMOCTH
NPEIOCTABIISETCS YBEITUIHBAIOIIEE YCTPOMCTBO.

0) VIl MHBAJIUJAOB M JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS
1o CJIyXy:

— Ha 3a4eTe NPUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIIMI 00ydaroImeMycs
HEOOXOMMYIO TEXHHUYECKYIO MOMOIIb C YY€TOM WHIUBUAYaJIbHBIX 0COOEHHOCTEN
(oH moMoraeT 3aHATH padouee MECTO, MEPEIBUTATHCS, MPOUYUTATh U OPOPMUTH
3aJjaHie, B TOM YMCIIE 3alHCaTh MO JUKTOBKY);

- ofOecrieunBaeTcs  HalIW4We  3BYKOYCHJIMBAIONIEH  ammaparypbl

KOJJIEKTUBHOI'O I10JIb30BaHUA, pu HCO6XO}II/IMOCTI/I 06yanOHII/IMC$I
mpeaoCTaBIIsACTCA 3BYKOYCHUJIMBAroniasAa arIiaparypa HWHAUBUAYAJIIBHOT'O
ITOJIB30BAaHUA,
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- Mo JKEJNaHWIO OOy4YaroIerocs 3a4eT MOXKET TMPOBOJUTHCS B
MUCBMEHHOH (hopMme;

— Ipu  HEOOXOJMMOCTH OOYYalOIIMMCS TMPEAOCTABISIOTCS  YCIYTH
CypIONEPEBOTUMKOB U TU(DIOCYPAONIEPEBOAUNKOB.

B) JJIS1 MHBAJIU/I0B U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI,
HMEKIIMX HAPYIIEeHUS ONOPHO-IBUIATEJIbHOI0 annapara:

— NMCbMEHHBIE  3aJlaHMsl  BBINOJIHSIOTCST HA  KOMIIBIOTEpE €O
CHEIUATN3UPOBAHHBIM TMPOTPAMMHBIM 00€CTIeUeHUEM WM HaJIUKTOBBIBAIOTCS
ACCHUCTEHTY;

— 0 JKEJIAaHUIO0 00YYaroILEerocs 3a4eT MPOBOJAUTCS B YCTHOM (opMme.
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