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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA JUCHHUITIMHBI

I.Ie.]’l]: OCBOCHUA JUCIHIUIIJIINHBI:

pPa3BUTHE Y CTYJCHTOB JIMYHOCTHBIX KAa4eCTB, CIIOCOOCTBYIOIIMX HMX TBOPUYECKOW aKTHUBHOCTH,
OOMICKYJTbTYPHOMY POCTY M COIMAIbHOM MOOMIBHOCTH: IIENIEyCTPEMIICHHOCTH, OPTaHW30BaHHOCTH,
TPYAOIIO0HUS, OTBETCTBEHHOCTH, CaMOCTOSATEIbHOCTH, IPaKIaHCTBEHHOCTH, MPUBEPKCHHOCTH ITHYCCKUM
OECHHOCTAM, TOHepaHTHOCTI/I, HaCTOI\/JI‘-II/IBOCTI/I B JOCTUXKCHUU LICIIN.

3agaun:

IIoATrOTOBKA CTYILCHTOB B 06HaCTI/I CCTCCTBCHHOHaqubIX OUCHUIIINH JIA HpI/IMeHeHI/ISI 3HaHI/II>’I,
YMEHUM W HABBIKOB KCIIOJB30BAaHHUS MAaTEMATHYECKOTO ammapara B MPOSKTHPOBAHUH M pacueTe 3JaHui
pa3quHoro HasHa4YCHUA, BJIAACHOIIIMX HaBBbIKAMH BLICOKOE)(b(i)eKTI/IBHOFO HCITIOJIB30BAHUS COBpeMeHHBIX
METOJIOB HCCIICJIOBAaHUH UM TIPOSKTHPOBAHUS, TOTOBBIX K TPUMECHEHHIO COBPEMEHHBIX TEXHHUYECKUX
pellIeHHii; TOTOBBIX paboTaTh B KOHKYPEHTOCIOCOOHOW Cpele Ha pBIHKE TpyAa OOLIECTPOUTENbHBIX U
CHEIUaTU3UPOBAHHBIX OPTaHU3aAIUi 3aHUMAIOITUXCS IPOSKTHPOBAHUEM, CTPOUTEIILCTBOM M dKCILTyaTalluen
3HaHHﬁ B yCHOBI/IHX MOI[GpHI/ISaI_II/II/I, CHOC06HLIX pemaTb HpO(l)eCCI/IOHaJILHBIC 3a4auu A1 JOCTHIKCHUA
(hMHAHCOBOW YCTOMYMBOCTH W CTpaTEru4yecKoil d(hPEKTUBHOCTH ACATEIBHOCTH MPEANPUATHA U KOMITAHUI

cdepbl CTPOUTETLCTBA, PEKOHCTPYKIIUU M 00CITY )KHBAHHUSI 3JJaHUN U COOPYKCHUH.

2 MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnunimHa otHocuTes K 6a30Boit yactu 01oka [l «lucuuniausel (MOLyIn)»

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[MocTpexBuzuthl aucuuriunel: b1./[.6.15 Oxonomuueckas meopus, b1.J].b.17 Teopemuueckas
mexanuka, bB1.J[.5.19 HUnocenepnas eceooezus, b1.J1.b.23 Ocnosvi ceomexnuxu, b1.J][.b.24 Mexanuxa

acuokocmu u easa, b1.J1.B.26 Onexmpomexnuxa u 31eKmpocHabiceHue,

b1.J1.5.31 Memponozcus,

cmaHdapmumuuﬂ, cepmugbuKauuﬂ u ynpaejleHue Ka4ecmeom

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHS MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlIpaBieH Ha (POpMHUpPOBAHHUE CIAEAYIOLIUX PE3YIHTATOB 00yUEHUS

Konu
Ko u nHaumMeHnoBaHue
HauMEHOBaHHUE [Tnanupyemble pe3yabTaThl 00yUeHHs MO AUCIUILINHE,
dhopMupyeMbIxX HHHKaTOpa NOCTHKCHHA XapaKTEePU3YIOIINE ITAIbl POPMUPOBAHUS KOMITETCHITHI
PMHPY . KOMIIETEHIIUUA p pusy PMHP
KOMIIETEHIIU A

OIIK-1 Coocoben
pelaTh 3a1a4u

OIIK-1-B-6 Pentenune
WHXEHEPHBIX 3a]1a4 C

3HATD:
- OCHOBBI MAaTEeMAaTUYECKOTO aHANN3a U TEOPUH (PYHKIIUH,

npodeccuoHanbH |OMOIIbIO MATEMAaTUYECKOTO |JIMHEHHOM U BEKTOPHOH anreOpbl, aHATUTHYECKON

OW NEATENIBHOCTH | amIapaTa BEKTOPHOU TE€OMETPHH;

Ha OCHOBE anredpbl, aHATUTUYECKOM - OCHOBHBIE 3aKOHBI MaTEMaTHKU;

UCIIOJIb30BaHUsl  |T€OMETPUU U - OCHOBHBIE METOBI PELIEHUSI MATEMATUYECKUX U
TEOPETUYECKUX U |MaTEeMaTHUYeCKOIo aHajlu3a  |IMPHUKIAIHBIX 3a7ad.

MIPAKTUYECKUX OIIK-1-B-7 Pemenue Ymern:

OCHOB YpaBHEHUH, OTIHUCHIBAIOIINX |- UCIOJIb30BaTh MATEMAaTUUYECKHI anmapar Jjisl OCBOCHHUS
€CTECTBEHHBIX U |OCHOBHBIE (PU3HUECKUE TEOPETUYECKUX OCHOB U MPAKTUYECKOTO MCIIOIb30BAHMUS
TEXHUYECKUX MPOLIECCHI, C TPUMEHEHUEM | METOJ0B B MPO(PECCUOHANBHOMN AEATEIbHOCTH;

HayK, a TAaK¥Ke METO/I0B JINHEIHOI anreOpsl |- MPUMEHSATh U3BECTHBIE MAaTEMAaTHYECKUE METO/IbI JUIS
MaTEeMaTHYeCKOro |M MaTeMaTH4YeCKOro aHaIM3a |pellIeHHs 3a/1a4, BOSHUKAIOUINX B TPO(eCcCHOHATILHOM
anmnapara OIIK-1-B-8 O06paboTka NESATENBHOCTH.

pacueTHBIX U
IKCIEPUMEHTAIbHBIX TaHHBIX
BEPOATHOCTHO-
CTaTUCTUYECKUMU METOJAMHU

Baajners:
- HaBBIKAMU UCII0JIb30BaHUS MATEMATHYECKOTO anmnapara

AJId PpECIICHUS MMPAKTUYCCKUX 3aaa4;
- MCTOAaMHU MaTCMaTHYCCKOI'O aHaJIn3a U




Kon u
Kon n HaumeHoBaHue

HanMCHOBaHHE
WHIUKATOPA TOCTHKEHHS
bopmMHupyeMbIX
N KOMITETCHITNH
KOMIETCHIMH

[Inanupyemble pe3yiabTaThl 00yUeHUs MO AUCLIUILIMHE,
XapaKTepU3yIoIue 3Tanbl POPMHUPOBAHUS KOMIIETCHIIUN

OIIK-1-B-9 Pemenune
WH)XEHEPHO-TEOMETPUUECKHUX
3a1a4 rpa@uueCKUMH
crocodbamu

MOJICTTUPOBAHUS, ICPBUYHBIMHA HABBIKAMHU ¥ OCHOBHBIMHU
METOJ[aMHU PEIICHUsI MATEeMaTHUECKUX 3a]a4 U3
OOIICHH)KEHEPHBIX U CHIEIUATBHBIX JUCITUILTIH
poGUIH3aIUH.

4 CTpyKTYpa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa THCHHIIMHBI

OO0mias TpyJ0EMKOCTh JUCIUIUIMHBI COCTABIISIET 9 3aueTHhIX enunull (324 akaleMHUYECKUX Jaca).

TpyroemMKOCTb,
Bun pabotsr aKaJeMHYeCKHX 4acoB
1 cemecTp | 2 cemecTp 3 cemecTp BCEr0

O01mast Tpy10éMKOCTh 144 12 108 324
KonrakTHasi padora: 14,25 12,25 9,5 36
Jlexumu (JI) 8 8 4 20
[Tpaktuueckue 3ansatus (I113) 6 4 4 14
Koncynbranun 1 1
ITpomexxyTounas arrecraius (3a4eT, SK3aMEH) 0,25 0,25 0,5 1
CamocrosiTeibHas padoTa: 129,75 59,75 98,5 288

- 8bINOJHEHUe KOHMPOAbHOU pabomwvl (KonmpP); +

- camono02omosKka (npopabomia u nosmopenue
JIEKYUOHHO20 MAmepuaia u Mamepuana
VUEOHUKO8 U YUeOHbIX NOCOOUl,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

-10020MOBKA K UMO2080MY KOHMPOJIO.

Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3auyer 3auert IK3aMeH

AU pepeHPOBAHHBIN 3a4eT)

Pazgensl AUCHUIUINHBI, U3y49aCMBIC B 1 CCMECTPE

KonnyectBo yacoB
Ne HaumenoBaHue pa3ienos ayautopHas BHEay/l.
paszzena BCETo abota
71113 | P pabota

1 Jluneiinas anrebpa 23 2 1 20

2 Bekropnast anreOpa U 3JIEMEHTHl aHATUTHUYECKOU 27 1 1 25
reOMETPHH

3 OyHKIIMOHATBHBIN aHATTN3 22 1 1 20

4 [Ipenen u HenmpepbIBHOCTH (YHKIMU OJIHOU mepe- 23 2 1 20
MEHHOH

5 Juddepennumanbabie nCUUCTCHUS GYHKIUU OJJHOM 27 1 1 25
MepEMEHHOMN

6 @DYHKIMS HECKOJIBKUX TEPEMEHHBIX 22 1 1 20
HToro: 144 8 6 130

Paznensl nUCIUIIIIMHBL, U3y4aeMble B 2 CEMECTpE

No \ HanmeHnoBanue pa3zienon

\ KonmuecTBo yacoB




azaena ayJMTOpHAas
e BCET0 yaa6o§a Breaysl.
T 13 | 7P paborta
7 WHTerpanbHble UCYUCIICHUS PYHKITUN OTHON 20 4 1 15
MIEPEMEHHON M HECKOJIbKUX MEPEMEHHBIX
8 KomruiekcHbIl aHamu3 17 1 1 15
9 OO6bIKHOBEHHBIE AU (PepeHnrnanbHbIe ypaBHECHHS 18 2 1 15
10 UuncnoBble U GYyHKIMOHATIBHBIC PSIIbI 17 1 1 15
Wroro: 72 8 4 60
Paznernsl qUCIUIUIMHEL, H3y4YaeMbIe B 3 ceMecTpe
KosmuecTBo yacoB
Ne HaumenoBanue pasnenos ayuTopHas BHEay/l.
paznena BCETO abota
T 113 | Jip paborta
11 Teopust BeposiTHOCTEH 54 2 2 50
12 OCHOBHBIE TIOHATHSA U METOABI MATEMATHIECKOMN 54 2 2 50
CTaTHCTUKH
Hroro: 108 4 4 100
Bcero: 324 20 | 14 290

4.2 Coagepxanme pa3iejoB IUCHUINIMHBI

Pazgen Ne 1 Jluneiinas anredpa. Marpuusl, neiictBus Hax HuMu. [loHATne 00 ompenenutene
moboro mopsaka, cBoWcTBa ompenenurenedd. OOpaTHas MaTpuua, paHr MaTpuipbl. Pemenue
HEBBIPOXKJIEHHBIX CHUCTEM N JIMHEHHBIX ajnreOpanyeckKux YypaBHEHUM € N HEu3BeCTHBHIMH. CHCTEMBbI
TUHEHHBIX ypaBHeHHMH. Marpuunas 3amuck. [lpaBuno Kpamepa. Matpuunsiii cnoco® pemeHus
HEBBIPOXKJIEHHOM CHCTEMBbl JIMHEHHBIX anreOpandyeckux ypaBHeHMH. PemieHue cucreM m JIMHEHHBIX
anreOpandeckux ypaBHEHHMH ¢ n Heu3BecTHbIMM. lccienoBaHue cucteM JMHEHHBIX ypaBHeHMH. Metoa
l'aycca. bununeiinble U kBajgpaTuuHble GopMmbl. [loHsATHE 00 UTEpPALIMOHHBIX METOJAaX PEUICHUS] CHUCTEM
YPaBHEHHUH.

Pazgen Ne 2 BekTopHas airedpa M 3JieMEeHThI AaHAJIMTHYECKOH reoOMeTpUH

BekTopsl Ha IIOCKOCTH U B mpocTpaHcTBe. [Ipoeknus BekTopa Ha OCh, CBOMCTBA NMpoekuui. Jlexap-
TOBBI KOOPJIMHATHI BEKTOpPAa U TOYKU Ha MIOCKOCcTU. JlnmHa (Moayinb) BekTopa. KomMHeapHOCTh, KOMILIa-
HapHOCTh, PAaBEHCTBO BEKTOPOB. Paznokenne BekTopa mo 6asucy. JlekaptoB O6asuc. JInHeiiHbIe U HENMHEH-
HBIE ONepalny Hajl BEKTOpaMHu (CKalIspHOE, BEKTOPHOE, CMEIIaHHOE) U UX cBoiicTBa. HekoTopsle npuioxe-
HUS BEKTOPOB IIPU pellleHnu 3a1a4. Hanpaisioniye KOCUHYCHI.

Jenenune orpeska B JaHHOM OTHOLIeHMH. [lonsipHas cuctemMa KOOPAMHAT U CBA3b NOJSPHBIX KOOPAH-
HaT TOYKH C JIEKAPTOBBIMU KOOPAMHATAMHU.

[Tpsimast ¥ MIOCKOCTH B N-MEPHOM IPOCTpaHCTBE. JINHUM HA TUIOCKOCTU U UX ypaBHEHH. [loHsTus
HOPMaJIbHOTO U HAIpPAaBIISIIOIIET0 BEKTOPOB. [IpsiMas Ha MiIOCKOCTH M B MpocTpaHCTBe. PaznuyHble BUbBI
yYpaBHEHUI NPSIMOM. YT0JI MEXy NPAMBIMU. Y CIIOBUS APAJUIEIBHOCTH U MEPIEHANKYIIIPHOCTH MPSMBIX.

VYpaBHEHHs IIIOCKOCTH. B3anMHOE pacnonokeHne MI0CKOCTEW B POCTPAHCTBE. YTOJI MEXy IUIOC-
KOCTSIMU. PaccTosiHHE OT TOYKHM 10 MPSIMOM M TNIOCKOCTH. B3anMHoeE pacrionokeHne nNpsiMon U IIIOCKOCTH B
MIPOCTPAHCTBE, YTOJl MEX]TY MPSAMOI U MIOCKOCTHIO, ONpeIeTICHIEe KOOPINHAT TOUKH epeceueHusl.

Knaccugukarus KpuBbIX BTOPOTO MOpPsIKA. DITUIC, TUIlepOoa U nmapaboia, X CBOWCTBA U KaHO-
Hudeckue ypaBHeHus. [IpuBenenne oOuiero ypaBHeHUS! KPUBOW BTOPOTO MOPsiIKA K KAHOHUYECKOMY BUTTY.

Knaccugukaius moBepxHOCTeH BTOPOro MOPsAKA. DIIIUIICOMIbI, TapabOoIoUaAbl U TUNIEPOOTIOUIbI,
UX KAHOHUYECKUE YpaBHEHHUSI.

Brimykisle MHOXecTBa B nipoctpancTse R". IlomynpocTpaHcTBa, BEITyKiIble MHOTOrpanHble obnactu. Cucre-
MBI TUHEWHBIX HEPABEHCTB M UX T€OMETPHUYECKUN CMBICII. YTJIOBbIE TOUYKH BBITYKIBIX MHOTOTPAHHBIX 00JIACTEN.



Pazgen Ne 3 OyHKIHOHANBHBIA aHAJU3. DJIEMEHTH TEOPUU MHOXKECTB. Onepanuu HaJ MHOXKE-
crBamu. OToOpa’keHHEe MHOXECTB. MOIIHOCTh MHOXecTBa. MHOMECTBO JEHCTBUTEIBHBIX yHced. Mepa
IIJIOCKOTO MHOKECTBA. MeTpruyeckue MpoCcTpaHCTBa.

Pazjnen Ne 4 TIpenesn u HenpepbIBHOCTH QYHKIMU OTHON MepeMeHHOoi

Yucnossle nocienoBaTeabHOCTH. CriocoObl 3aanust nocienoBatenbHocTel. [Iporpeccun. @opmyna
CIOXHBIX IpoueHToB. [Ipeaen uncnoBoi nocnenoBareabHocTU. CyliecTBOBaHUE peiesa Y OrpaHUYEHHON
MOHOTOHHOM IOCJEN0BATEIbHOCTH. JIleMma O BilOkeHHBIX oTpe3kax. [lox mocnenoBarensHOCTH. Teopema
bonpuano-BeliepmTpacca 0 BbIACIEHUH CXOASILENUCS MMOJ OCIEI0BAaTEIbHOCTH. JIeMMa 0 CyliecTBOBaHUHN
NpeebHON TOYKH Y OTPaHUYEHHOT0 OECKOHEYHOT0 MHOKECTBA Ha YMCIIOBOU ocu. IIpenen GpyHKIun ogHoi
nepemeHHoil (mo I'eitHe). OgHOCTOpOHHME M ABYCTOpPOHHHUE Mpenenbl. beckoHeuHO Manble (OeCKOHEYHO
00JIbIIINE) BEIMYMHBI U MX CBSI3b C IIpenenaMu (pyHKIIHH.

Apudmernueckue omnepanuu Haj (QYHKUMSMU, UMEIOIIMMU KOHEYHbIE MpeleibHble 3HAUYEHUS.
OyHKIMKM OJHOW MEPEMEHHOW, HE UMEIONINE Tpefesia B TOUKe U Ha OeckoHeuHocTH. CBOWMCTBA omnepamnuu
npeaesbHoro nepexoja. IlpenenpHbIi mepexon B CioxHOW (GyHKIWU. [IepBoIii 1 BTOpOW 3aMedaTeabHbIC
npenensl. Bropoil 3ameuaTenbHbIi Mpenen B 3ajade O HauuclIeHUH npoueHToB. CuMBOBI 0-Manoe u O-
00JIbIIIOE U WX HCIOIBb30BAHUE JUIS PACKPBITUS HeolpeneaeHHocTel. DopMyIibl HEPEPHIBHBIX MPOLEHTOB.
HenpepsiBHOCTD PYHKIIMK B TOUKE U HA MHOkKeCTBE. OTHOCTOPOHHSISI HEMPEPHIBHOCTh. TOYKH pa3pbiBa U UX
knaccudukanua. Apudmernueckrue omnepanuu Haja HempepblBHBIMU (QyHKUUAMU. HenmpepbhlIBHOCTH OCHOB-
HBIX 3JIEMEHTapHBIX (yHKIUK. HerpephIBHOCTD CI0KHOM QyHKIMHN. BepxHsist (HHXKHSS) TpaHb, rI100aIbHbIH
MakcUMyM (MHUHUMYM) QYHKIMH B ee obnacTu onpenenenus. Teopemsl Beliepmrpacca u bonbiano-Korm o
HENpephIBHON Ha oTpe3ke pyHkmmu. Teopema O CyIIecCTBOBAaHUHU M HEMPEPHIBHOCTH OOpaTHOW (PYHKIUHU y
CTPOTO MOHOTOHHOM (PYHKIIMH, HEIPEPHIBHON Ha OTPE3KeE.

Pa3zgen Ne 5 IlpousBoanast u iudpepennuan GyHKIHU OJHOM NepeMeHHOH

[TonsiTe mnpou3BogHON (YHKIMK OJHOW mepeMeHHOW. ['‘eomeTpuyeckas M SKOHOMHUYECKAs
MHTEpIPETALMU IIPOU3BOAHON. Y paBHEHHUE KacaTteabHOU. [Ipenenbablie BenuunHbl B SKOHOMUKE. [IoHsATHE O
MpeieIbHON MOJIE3HOCTH MPOAYKTa U MPeIeIbHON MPOU3BOIUTEIBLHOCTH pecypca. DIaCTHUHOCTh (QYHKIUH,
ee cBoiicTBa W Treomerpuueckuii cmeica. [lomarue muddepenumpyemoit ¢ynkmun. Heobxomumoe wu
nocratouHoe ycnosue auddepermupyemMoctd. CBsi3b HENMpPepbIBHOCTH U TuddepeHpyeMocTd QyHKINH
onHou mepemeHHOU. [Ipom3BomHass CyMMbl, TIPOW3BEICHUS, YaCTHOTO, CJIOKHOW W OOpaTHON (yHKIIUH.
HuddepenurpoBanue ¢GyHKIMNA, 3alaHHBIX HapameTpuueckd. [Ipom3BOAHbBIE OCHOBHBIX 3JE€MEHTapHBIX
¢ynkuuii. Ilonatue auddepeHunana QyHKIUM OAHOW IepeMEeHHOH. ['eomerpuueckas HMHTepHpeTanus
middepennmana. CpoiictBa guddepennuana. MHBapuaHTHOCTh (GopMbl mepBoro audgepeHuana.
[IpousBonnbie W Aud@epeHnansl BhICIIUX MOPAIKOB (YHKIUU OJHOM IMEPEMEHHOM M WX CBOMCTBA.
Nnnroctpanust 5KOHOMUYECKOTO CMBICIIa BTOPOU IIPOU3BOIHOM.
Uccnenoanue nuddepernupyeMbix GyHKIHMN 0THON TIepeMeHHOM. [TousTie 06 3KkcTpeMyMax (pyHKIIMH OHON
MepeMEeHHON. 3azaya MakCUMHU3aLuU NPUOBIIH (hupMbl. JIOKaIBHBINA 3KCTpeMyM (BHYTPEHHMH W TPaHWYHBINA) QyHK-
UM OZIHOM mepemeHHoi. HeoOxoaumoe yciioBre BHYTPEHHETO JIOKAIBHOTO dKcTpeMyMa (Teopema depma). Teopemsl
0 cpenHeM 3HaueHuH (TeopeMbl Posus, Jlarpamka n Komm) n ux reomerpudeckas uarepnperarms. [Ipasuio Jlonura-
1s1. @opmynsl Teitnopa u MakiopeHa ¥ X MCHOJIB30BaHHUE [UIS NPEICTABICHHUS U MPUOIMKEHHOTO BHIYMCIICHUS 3HA-
yenuii pyHkuuid. JlocTaTrouHOE yCIOBHE CTPOroro Bo3pactaHus (yObiBaHHS) (PyHKIMU Ha MHTEpBaye. JlocTaToO4HbIC
YCIIOBHS JIOKATLHOTO 3KCTpeMyMa (YHKIUH OJHOW TMepeMeHHOH. Bhimykibie (BOTHYTHIE) QYHKIUM OJHOW IepeMEeH-
Hoil. HeoOxoamMoe 1 JocTaTOYHOE YCIIOBHE BBITYKIOCTH (BOrHyTOCTH). Touka nepern6a. HeoOxomumoe u gocratod-
HO€ YCJIOBHUS TOYKH Nepernda. BepTukanbHble 1 HEBEPTUKAIbHBIC ACUMITOTHI I'paduka QyHKIIUN OTHON IEPEMEHHOM.
HccnenoBanne GyHKIINNA OTHON MEPEMEHHONW C MCIOIB30BaHUEM IIEPBOW M BTOPOI MPOU3BOMHEBIX M TIOCTPOCHHE €€
rpaduka. OnpezneneHue riao0aabHOr0 MakCUMyMa (MHHUMYyMa) (yHKIIMN OJTHOW IEepeMEHHOH B 001acTH ee ompeje-
neHus. Perienne 3a1aun MakcCUMU3auy NIpUObUTH (GUPMBI B TEPMHHAX 00BbEMa BBIITYCKaeMOH MPOAYKIINH, a TAKXKE B
cllydae OIHOTO pecypca.

Pa3znen 6 ®yHKIUH HECKOJLKUX MepeMeHHbIX (DHIT)

OyHKIUH ABYX MepeMeHHbIX. [loHaTHe 0 MHOXecTBe (JIMHWUU) YPOBHS (YHKIIMH JIBYX IEPEMEHHBIX.
Kapta MHOXeECTB ypOoBHsI (PYHKIIUU JBYX IEPEMEHHBIX, B3AUMHOE PACIOJI0KCHUE JIMHUKA YPOBHS (QyHKIIUH
IByX TmepeMeHHbIX. OO000meHne Ha choydaid (QYHKIHA HECKOIBKHX IEePEMEHHBIX JKOHOMHYECKHE
wuTrocTpanuu (QyHKIME CIIpoca U MPEUIOKEHUs, (PYHKIMSA TOJIE3HOCTH, TPOU3BOACTBEHHAS (DYHKITHS).
[Ipenen byHKIMK HECKOIBKUX MepeMeHHbIX. [Ipenen pyHkuuu no Hanpaienuto. [loBTopHbBIE MpenenbHbIC
3HaueHHs. TeopeMa O CYIIECTBOBAHMHM TOBTOPHOTO mpenena. HempepblBHOCTE (YHKIIMH HECKOJIBKUX
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NEPEMEHHBIX B TOYKE M Ha MHOXecCTBe. TOUKM HENpPEepbIBHOCTM M TOYKU pa3pbiBa (DyHKIUH.
HenpepbIBHOCTh (YyHKIIMU B TOYKE M MO HANpPaBICHUIO. B3aMOCBSA3b MEXIy HENPEPBHIBHOCTHIO (DYHKIIUH
10 COBOKYIHOCTH INMEPEMEHHBIX U MO KaKJOMY OTAEIbHOMY HAalpaBJICHUIO. ApH(pMETHYEeCKHUe ONepaluu
Ha/l HeNpepbhIBHBIMU (QyHKIUsAMH. [loHsATHE O CnOoXHOM (yHKUMU. HempephIBHOCTH CIIOKHOW (DYHKIIUH.
Teopemnl Beiliepiirpacca u boibsiiano-Komm. PaBHoMepHast HEMpepbIBHOCTD.

YactHble mpousBoAHble W dacTHble auddepenimansl. ['paguent OHIL Tuddepennupyemocts DHIIL
I'maBHas nuueiiHas yacth npupanieHus OHIL. Tlomuenii muddepennman OHII. JoctaTtouHoe ycioBue
maddepenmmpyemocta OHII. ['eomerprueckas 1 5JKOHOMHUYECKasi HHTEPIPETAIMS YaCTHBIX MPOU3BOIHBIX.
OnactuyHoct. KacarenpHas mmockocts k rpaduky DHIL Iuddepenmupyemocts cioxubix DOHIL.
WuBapuantaocts Qopmbl  auddepennmana DHIL. Opnopoanbie ¢ynkuumu. Teopema Ditnepa 00
OJHOPOJHBIX (PYHKLHUAX M €€ INPUMEHEHHE B 3KOHOMMUYECKOW Teopuu. IIpouw3BogHas 1O HAINpPaBICHMIO.
OproroHanbHOCTh TpagueHTa u MHoOkecTBa ypoBHs PHII B Touke ee muddepennppyemoctu. YacTHble
IPOU3BOJHBIE U Iu(depeHualbl MopsaKa BblllIe IepBOro. TeopemMa 0 paBeHCTBE CMEUIAHHBIX YaCTHBIX
npou3BoaHbIX. Popmyna Teiinopa i GyHKIMI HECKOJIBKUX NIepeMeHHbIX. MaTpuna ['ecce u reccuan.

Pasnen Ne7 luterpanbHoe McyncjaeHHe (PYHKIUH OJHOM U HECKOJBKHX NepeMeHHbIX. [Ipouns-
BOJIHbIE M JU(depeHuansl GyHKINU HECKOJIBKUX MEPEMEHHBIX Y CIOBHbIE U 0€3yCIOBHBIE IKCTPEMYMBI
(YHKIIMU HECKOJIbKUX TepeMeHHBIX. KpaTHbie nHTEerpassl. Berancienne JBOWHOTO U TPOWHOTO MHTETPAJIOB
IIyTEM CBEACHHUS K JIMHEHHOMY. 3aMeHa IIEPEMEHHBIX B KPAaTHBIX UHTErpaiax. J{BOHHOM MHTErpall B MOJISIP-
HBIX KOOpAMHATaX. TpoHHON MHTErpasl B HWIMHIPUIECKUX U CPepuiecKux KoopanHaTax KpuonmHelHbIe
Y TIOBEPXHOCTHBIE UHTETpaJIbl. BeIunClIeHNE KPUBOJMHENHOTO HHTETpala IyTEM CBEJCHUS K JINHEHHOMY.

Paznen Ne 8 KomruiekcHblii anann3. KomiiekcHbele ynciia U ux npeacrapieHue. Onepanuu Hal
KOMIUICKCHBIMU 4ucliaMd. CHCTEMBbI TUHEHHBIX YPaBHCHHHA ¢ KOMIUICKCHBIMU Kod(hdunmentamu. Obnactu
Ha KOMILIEKCHOM uiockocT. Onpenenenrne QyHKINE KOMIUIEKCHOTO niepeMeHHoro. uddepenuupoBanue
(GYHKIIUU KOMIUIEKCHOTO TICPEMEHHOTO.

Paznen Ne9 OObixkHOBeHHble Au(depeHIUATbHbIe ypaBHeHUsl. OCHOBHbIE IIOHATUS TEOPUU
nuddepeHManbHbIX ypaBHEHUH MEPBOro Hopsiika. 3ajxauu, npuBoasdie K auddepeHnnansHbIM ypaBHe-
HusM. OcHoBHbIe ompenaenenus. [lone nampaBienuid u u3okiauHbL. uddepenunanbusie ypaBHeHus 1-ro
nopsaka. 3agava Komm. J{uddepennuanbhbple ypaBHEHUS ¢ pa3JeNsolUMucsa nepeMeHHbIMU. OJIHOpoI-
HbIe, TUHENHbIE MU epeHnanbable ypaBHeHus. Y paBHeHue bepaymiu. Jluddepenunanbabie ypaBHEHUS B
nonHbIX Auddepennnanax. Juddepennmansrple ypaBHEeHUs BbICHIMX nopsakos. OOmwmii Bua, oduiee pe-
menue. 3anaya Komu. Meton nonmwxkenus nopsaka. Jlunelinele nuddepeHnuanbable ypaBHEHUS N-TO MO-
psaKa, CBOMCTBA YaCTHBIX PELICHUM OIHOPOAHOIO ypaBHEHMs. JIMHEHHas 3aBUCMMOCTb M HE3aBHUCUMOCTD
¢dbyukumii. Onpenenurens Bporckoro. CtpykTypa obmiero pemnieHus. JInnelinsle ogHopoansie auddepeH-
[[MaJIbHbIE YpaBHEHHUs N-ro nopsjaka. JInHeliHble HEOAHOPOAHbIE U GepeHINaIbHbIE YPABHEHUS N-TO MO-
psaaxa. [loctpoenue pynaamentanbHoi cuctemsl perienuil (OCP) nuneitHOro onHopoaHoro auddepeHnu-
aJIbHOTO ypaBHEHMS N-TO TOpPsJIKa C MOCTOSHHBIMH Kod(dunuentamu. JluneiHble nuddepeHnmaibHble
YPaBHEHHUSI N-TO MOPAJKA C MOCTOSHHBIMU KO3 PHUIIMEHTaMU U MPaBOM YacThIO clienuanbHoro Buja. Cucre-
MBI AU pepeHInaTbHbIX YPaBHEHUH.

Pa3nesa Ne 10 YuncsioBbie M GQyHKIHOHAIbHBIE pAAbl. ONpeesieHne YUCI0BOro psijia, €ro CXOIu-
MOCTh U cymma. HeoOxouMelil mpu3Hak cxonauMocTd psijia. CpaBHEHUE PAJIOB € MOJTOKUTEIbHBIMU YEHa-
MU; NpU3HaKK cxoanMmoctu [lanambepa, Komm. 3nakouepenyronmecs paasl, npusHak JleiiOnuna. 3Hakore-
pEMEHHbIE PsiJibl, a0COIOTHAS U YCIOBHASI CXOAUMOCTh. DYyHKIIMOHATIBHBIE PsI/Ibl; 00JaCTh CXOIMMOCTH, Me-
Tolbl ee onpenenenus. Teopema Abens. Pasnoxxenne QyHKIUI B cTeNEHHbIE PsA/bl; TPUMEHEHHE CTETeH-
HBIX PSIOB B IIPUOJIMKEHHBIX BEIYUCIICHUSIX

Pasznen Nell Teopusi BeposiTHOCTe. OCHOBHBIE IMOHATHSI TEOPUU BEPOSITHOCTEU. TeopeMbl yMHO-
KeHus BeposaTHOcTer. Teopema cioxeHus BepoarHocrend. @opmyia nosHoi BepositHocTH. Popmyna baite-
ca. Cxema bepuymm. JIuCKpeTHbIE CydailHbIe BEIUYUHBI. MaTeMaTH4ecKoe OXKUJAHUE U TUCTIEPCUS U C-
KPETHOH CIIly4aliHOW Bean4MHbl. HempepbIBHbIE ClydaliHbIE BEIMYUHBL. MaTeMaTnyeckoe OXuJaHue U Auc-
MepCusi HEMTPEPHIBHON CITy4allHON BETMYHHBI. 3aKOHBI 00JbINX yrcesl. CHCTeMBI CITy4aiiHbIX BEJTUYHH.



Pa3zgen Nel2 OcHoBHBIE HOHATHS W METOAbLI MAaTEMATHYECKOM CTATHCTHKM. 3ajlaya MaTeMaTu-
4eCcKOl cTaTuCTUKHU. ['eHepanbHas COBOKYIHOCTh M BbIOOpKa. Bapuanmonusii psa. Cratuctuueckoe pac-
npeaenenne. DMnupudeckas GyHkius pacrpeaenenus. [lonuron u rucrorpamma. CTaTHCTHYECKUE OIEHKH
napameTpoB pacnpenesieHus. JloBepUTenbHbIH UHTEPBA U JOBEpUTEIbHAS BEPOATHOCTh. JlOBepUTETbHbIE
WHTEPBAJIBI U1l TapaMETPOB CIIYYalHOW BEJIMYMHBI, paCIpeIeICHHON 110 HOpMaJIbHOMY 3aKOHY. CTaTUCTH-
YECKUE METOIbI O0Pa0OTKH IKCIIEPUMEHTAIBHBIX JTaHHBIX.

4.3 IIpakTHyecKkue 3aHATHS (CEMUHAPDbI)

No Koi-Bo
Ne 3ansaTus Tema
paznena 4acoB
1 1 Matpuiel, nefictBust Hax HuMu. Onpenenurenu. OOpaTHas 1

MaTpHlla U MaTpUYHOE ypaBHEHHE. Pelienne cucteM JTMHEeUHbIX
ypaBHeHuil. Ob11ee 1 yacTHOE pelieHue B o01ieM cinydae. Cucrema
(dyHIaMEHTAIBHBIX PEIICHUH.

1 2 BekTopsl. HennHeiHbIe onepanyy HaJi BEKTOPAMH 1

2 3 DneMEeHTHI TEOPUH MHOKeCTB. Onepanny HajJ MHOXKECTBAMHU. 1
MHOkecTBO JeHCTBUTENBHBIX Yncell. Mepa IIIOCKOr0 MHOYKECTBA.
MeTtprueckrue nNpoCTPaHCTBA.

2 4 [Ipenen nocnenoarensHoCcTU U GyHKIUU. HenpepbiBHOCTH 1
(GYHKIIH.
3 5 Texnuka muddepennupoanus. [IpaBuno Jlonurans. 1

Huddepennman pynxmun. MccnenoBanne GyHKINN OJHON
nepeMeHHOH 1 ocTpoeHue rpaduka GyHKIMU OTHON epEeMEHHOI.

3 6 YactHble npou3BOAHBIC U Au(QepeHnnansl GyHKIIMH HECKOIBKUX 1
MePEMEHHBIX. DKCTPEMYMbI (DYHKIIMH HECKOJIBKUX MEPEMCHHBIX.

4 7 Heonpenenéuuplii U onpeeaeHHbld UHTErpai. MeTo bl 1
WHTETPUPOBAHMSL.

4 8 KommekcHbie uncia u ux npeacrapieHue. Onepauu Hajl 1

KOMIUIEKCHBIMU yKciamMu. Onpeaenenue GyHKINH KOMIJIEKCHOTO
nepeMeHHoro. JluddepenHumrpoanue GyHKIUN KOMIUIEKCHOTO
HEPEMEHHOTO.

5 9 Juddepennunanbable ypaBHEHHs IEPBOTO MOPSIKA. 1
Juddepennmanbaple ypaBHEHHS BRICIIUX MOPSIKOB,
JIOMyCKAaoIMe MOHMKEHHE MOPsiIKa.

5 10 WccnenoBanue 4uCIOBBIX PSAIOB C MOJOKUTEIBHBIMU YWICHAMH. 1
HccnenoBanue 3HaKONEPEMEHHBIX YUCIOBBIX PSI/IOB.
@yHKIMOHANbHBIE psAJIbl. O0J1aCTh CXOAUMOCTH (PYHKIIMOHATBHOTO
CTENEHHOI0 psija.

6 11 Krnaccuueckoe onpenenenue BeposiTHOCTH. BeposTHOCTh 1
MIPOU3BEICHUS U CYMMBI cOObITHI. DopMyIa MOTHOW BEPOITHOCTH.
®dopmyrna baiieca. Cxema bepnysum. ®opmynsl Jlamnaca.

6 11 JluckpeTHble cirydaliHble BETUYUHBI. UNCIOBBIE XapaKTEPUCTUKH. 1
HenpepsIBHBIE CiTydaliHbIE BETMYHUHBL. YHUCIOBBIE XapaKTEPUCTUKH.

7 12 Bri6opka. I'enepanbHas COBOKYNHOCTb. CTaTUCTHYECKHUH Psij. 1
['ucrorpamma.

7 12 CrarucTryeckasl IpoBepKa CTATUCTUYECKUX TUIIOTES. 1
CraTucTH4ecKHe OLIEHKU MapaMeTPOB paclpeiesieHusl.
Hroro: 14

4.4 KoutpoJabHas padora (3 cemectp)

Saganue 1



B niepBoii ypue K Genbix u L uepubix mapa. Bo Bropoit M 6enbix u N uepnbix mapos. V3 epBoit  ypHbI
BBIHUMAIOT CIy4yaiHbIM oOpa3om P miapa, u3 Bropoit Q. HaiiTu BeposSTHOCTH TOTO, YTO CpeIu BBIHYTHIX
1apOB:

a) BCE IIapbl OJHOTO 1IBETA;

0) TOJIBKO TpU OENBIX IIapa;

B) XOTsI ObI OAWH OEJNbIH map.

(3HaYeHUs MapaMeTPOB TPHUBEICHBI B TAOJIUIIC)

Bapuant K|l L M N Pl Q
1 5 3 7 3 3|2
2 6 | 4 6 4 2 |1

3ananue 2.

Ha c6opky nomagaroT aeTanu ¢ Tpex aBToMaToB. V3BecTHO, 4TO nepBbiid aBTOMAT 1aéT A% Opaka, a BTOpoi
- B%, tpertuii - C%. HaliTu BeposSTHOCTh momnaganus Ha cOOpKYy OpaKOBaHHOW JeTalli, €CH C TIEPBOTO aB-
tomara noctynuio Jl, co Broporo-K u ¢ Tperbero- M geraneil. (3HaueHus NapaMeTpoB MPHUBEACHBI B Ta0-
uue).

Bapuant | K M A B C
1 1050 | 2060 | 3000 1 2 3
2 900 850 1500 4 1 2

3aganmne 3

B OarapeiiHoll cucTteme 3a)KUraHMsl COCTOSIILEN U3 aKKyMyJsITOpHOU OaTapeu (AD), karymku 3axuraHus
(K3), pacnpenenurens 3axuranus (P3) u cBeuerr 3axwuranus (CXK) Bblmm u3 cTpos ABa 3nemeHTa. Haiitu
BEPOSTHOCTh TOTO, YTO HEUCIIPABHBI:

1) karymika 3a)KUraHusl U akKyMyJsiTopHas Oarapes;

2) akKyMyJISITOpHasi OaTapest ¥ pacrpeAesIuTeNb 3aKUTaHus,

3) KaTyIIKa 3aKUTaHus U paclpeeTUTENb 3aKUTaHHS;

4) akkyMyJISITOpHasi 6aTapest U CBEUH 3aKUTaHMUS;

5) pacmipenenuTenb 3aKUTAHNUS U CBEYH 3aKUTaHUS;

6) Karymika 3a)Xuranusi 1 CB€YM 3aKUTaHUsl, €CJIM U3BECTHA BeposiTHOCTH oTkaza Ab, K3, P3, C3 cootet-
CTBEHHO paBHa P1, P2, P3 , P4 , KOTOPHIE MPUBEICHBI B TaOIHIIE.

3aganmne 4

Jliia HopMaibHOM paboTHI aBT00A3bl HA JIMHUU JTOJKHO ObITh He MeHee K mamuh, a umeercs ux L. Bepo-
ATHOCTh HEBBIXO/A KaXK/10I MalllMHbI Ha JIMHUIO paBHA p. HaiiTu BeposTHOCTh HOpMaNbHOM paboThl aBTOOA-

Bapuant p1 p2 p3 P4
1 0,45 | 0,15 0,1 0,3
2 025 0,15 | 0,35 | 0,25

3bl Ha OMMyKalIMi JeHb (3HaYeHHs MapaMeTpOB IPUBEIEHBI B Ta0JHULIE).

Bapuant L K P
1 10 8 0.2
2 9 7 0.1

3aganue Ne S,

[TpoBepka kadecTBa BBIITYCKAEMBIX JETaJed MOKaszajia, 4ToO B cpemHeM Opak coctaBmsier M %. Haiitu
HamOoJee BEpOSTHOE YUCIIO CTaHIAPTHBIX HeTanel B mapTuu u3 N mTyk, oToOpaHHBIX Haygady. (3Haue-
HUS IapaMeTPOB MPHUBEIEHBI B TAONINIIE)

Bapuant M N
1 6,5 29
2 4,5 30




3aganue Ne 6.

[TpousBoyacTBO KapOrOpaTopoB Haét Opak ¢ BEpPOSTHOCTHIO p. KakoBa BEpOSTHOCTH TOTO, YTO M3 MPOBEPEH-

HbIX N KapOropaTopoB BeIOpakoBaHHBIX OyzaeT He 6onee K?
(3HaYeHUS TTapaMeTPOB IPUBEICHBI B TAOIHUIIEC)

3amaua Ne 7.

BCPOHTHOCTB H3TOTOBJICHUA ACTAJIM BBICILIETO COpTa HA JaHHOM CTAaHKE paBHa p. Haiitu BEPOATHOCTH TOTIO,

Bapuanr N K p
1 189 19 0,1
2 168 20 0,4

4TO cpeau Hayaaudy B3aTbiX M neraneil N okaxeTcs BHICIIETO COpTa.
(3HaueHUs MMapaMeTPOB MPUBEICHBI B TAOIHIIE)

3aganue Ne 8

BepOﬂTHOCTL NOSIBJICHUS IOJIOKUTCIIBHOIO PpeE3yJibTaTa B KaXXJIOM M3 N OIIBITOB paBHA p. CKOJIBKO HYXHO
IIPpOU3BCCTU OIIBITOB, YTOOBI C BCPOATHOCTD P Mo3kHO OBLIO 0XHJaTh, YTO HE MEHEC M ONBITOB AAAYyT IIO-

Bapuant M N P
1 100 40 0,45
2 141 45 0,51

JIOKUTEIIbHBIN pe3yJIbTaT. (3HaYeHUE TapaMeTPOB MPUBEICHBI B TA0JIUIIC)

3amanmue Ne 9.

Bapuant m p P
1 150 0.8 0.9
2 250 0.75 0.95

Otnen TEXHUYECKOTO KOHTPOJIS IMpoBepseT Ha ctaHaaptHocTh N netaneil. BepostHocTh TOro, 4yTo Jeraib
CTaHJapTHa, paBHa p. HailTu ¢ BepoATHOCTBIO P rpaHuIlbl, B KOTOPBIX OyAET 3aKI0YEHO YHUCIO M CTaH-
JapTHBIX JieTanel Cpean MPOBEPEHHBIX. (3HAUEeHUs TapaMeTPOB IPUBEACHBI B TaOJIHIIE)

Bapuant | N p P
1 900 0,2 0,6
2 810 0,8 0,9

3ananue Ne 10.

OTka3 37eMeHTOB aBTOMOOWIIS 3anucad B Tabmuie. OnpeneauTsb CpeaHIo HapaOOTKy Ha OTKa3 X , CpeHe-
KBaJIpaTHUYECKOE OTKJIIOHEHHWE HapaOOTKU Ha OTKa3 o, Ko3dduuueHt Bapuanuu V.

BapuaHTsl
1 X; 2,5 3 4 5
P, 0,1 0,3 0,2 0,4
2 P, 3,5 4 4,5 5
P, 0,2 0,1 0,4 0,3

3apaua Ne 11.

3aBoj oTmpaBua Ha 6a3y M m3aenuii. BeposaTHOCTh TOBpekIEHUs W3AETHS B MyTH paBHA p. Haiitu Bepo-
STHOCTA TOTO, YTO B MYTH OyJIeT MOBPEXKICHO M3IEITHIL:

a) poBHO M,

0) MeHee m;

B) Oojee M,

T') XOTs OBI OJTHO.

(3HAYEHHUS MTapaMeTPOB MPUBEICHO B TAOIHUIIE)
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Bapuant M m P
1 700 2 0,001
2 600 2 0,001

3amaua Ne 12.
B kadectBe meneBoi (yHKIMHM CTpATErvil MPUHUMAIOT YCIbHBIC 3aTpaThl HA €AUHUILY HapaOOTKHU (mpoode-

. c .
ra) aBToMoOmst. i1 peMOHTHO# cTpaTeruu yaenbHbie 3aTpaThl coctaBit C’'=—=. Haiitu neneByro ¢yHk-

U0 CTPAaTeruii, eCJIM U3BECTHA QYHKIMS DPACHpPEACICHUS BEPOSTHOCTU Hapa6)(()TKI/I Ha OTKa3.
0, npu x <2
1 Bapuant. F(Xx)=40.5x-1, mpu2<x<4
1 npu x >4
0, npu x <3
2 Bapuant. F(x)=4(0.5x-15)-2, mpu3<x<4
1 npu x >4

3aganme Ne 13.

HopmanbHo pacnipeneneHHast ciydaiiHas Belu4MHA X 3a/laHa CBOMMM IapaMeTpamMu a (MaTeMaTH4ecKoe
OXKHJIaHUE) U o (CpelHee KBaApaTUuecKoe OTKJIOHEHHe). Tpedyercs:

a) HamMcaTh IJIOTHOCTH PaclpeleieHUs] BEPOSITHOCTH M CXEMaTHUECKH M300pa3uTh ee rpaduk;

0) ompeneauTh BEPOSITHOCTH TOTO, YTO X MPUMET 3HAa4YCHUE U3 nHTepBaia (a; PB);

B) OIPEACIUTh BEPOATHOCTH TOTO, UTO X OTKJIOHHUTCS (1O MOIYJIO) OT a He OoJjblle, YeM Ha o . (3Haue-
HUE MapaMeTPOB MPUBEICHBI B TA0IHIIE)

Ba| a o a p o

pUAHT
1 5 1 5 10 2
2 6 1 9 11 2

3aganue Ne 14.

Haiitu noBepuTenbHble HHTEPBAJIBI I OLIEHKH MaTEMAaTHYECKOTO OXKHUIaHUSI HOPMAJIBLHOTO paclpeieeHus
¢ HagexxHocThio 0,95, ecnu  W3BECTHHI BhIOOpOUHas cpefHss X , 00beM BBIOOPKHU M CpelHee KBaapaTuye-
CKO€ OTKJIOHEHUE O .

Bapuant X n o
1 24,15 169 5
2 32,15 64 4

3ananue Ne 15.
[Tpu yporue 3HaunMocTr 0,05 poBEpUTH TUIIOTE3Y O PAaBEHCTBE CPEIHEro Oajia Mo TEOPUU BEPOSTHOCTEH U
MAaTEMAaTHKE:

1 Teopus 4|5|3|4|5|3|5|2|4|4|3|2|4|4|5]3
BApPUaHT | BEPOSITHOCTEH
Maremaruka 4151213413 |52|43(4|/3|4|3|5]2
2 Teopust
. 3/5/3|4|2|3|5|2|4|3|3|2|4|2|5]3
BAapHaHT | BEPOSTHOCTEH
Marematnka 515123 |5(3(5|2|4|3|2|3(4|3|5]|2
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A.®. Jlonromonosa, B.A. XXykoBa u np. - CraBponons : CepBucmikona, 2017. - 89 c. : win. - bubnuorp.: c.
86. ; - Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=485076

Kparkuii kypc BbIcHiel MaremMaTuku : ydyeOHuK [OnextponHbslii pecypc]. / K.B. bannun, ®.K. bannus,
B.N. Ixxedhdans u np. ; mox obmr. pex. K.B. banauna. - 2-¢ uza. - Mocksa : M3garenscko-Toproasi KOpIo-
parus «/lamkoB u K°», 2017. - 512 c. : Tabn., rpad., cxem., ui. - bubnuorp. B k1. - ISBN 978-5-394-02103-
9; - Pexxum goctyma: http://biblioclub.ru/index.php?page=book&id=450751

5.3 llepuoauyeckue U3IaHUA

— Bpriciiee o6pazoBanue B Poccun: xypHan. — MockBa : MOCKOBCKHI TOCyl. YHUBEPCUTET MEYATH UM.
N. denopora, 2019, 2020rr.
—Bricmiee o6pa3oBanue ceroaus: xxypHai. — Mocksa : Jloroc, 2019, 2020rr.

5.4 UnTepHeT-pecypchl

—  http://www.biblioclub.ru — DBC «YuuBepcurerckass OuOIMOTEKA OH-JAWH» » / (MPHHALIEK-
HOCTh OOIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «HexcMennay).

— http://e.lanbook.com/ — DBC «Jlaub» (npunamnexHocts (OOMIECTBO C OTPAaHUYCHHOW OTBET-
ctBeHHOCTHIO «DBC JIAHbBY)

—  http://znanium.com/ — 3BC Hay4HO — n3narensckoro nenrpa « MIHOPA-My» (npuHaAIeKHOCTD
OO0111ecTBO € OTPaHUYEHHOM OTBETCTBEHHOCTHIO «HekcMenunay)

—  http://rucont.ru/ — 3bC Pykont (npunagnexxnocts OOO LleHTpanbHbI KOJUIEKTOp OMOIHOTEK
«BMBKOM», OO0 «ArentctBo «Kuura-CepBucy).
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http://biblioclub.ru/index.php?page=book&id=79497
http://biblioclub.ru/index.php?page=book&id=68974
http://biblioclub.ru/index.php?page=book&id=426687
http://biblioclub.ru/index.php?page=book&id=471785
http://biblioclub.ru/index.php?page=book&id=485076
http://biblioclub.ru/index.php?page=book&id=450751
http://znanium.com/

— Hayunas snextponnas 6monuoreka eLIBRARYhttp://elibrary.ru/defaultx.asp Pexxum cBoGomHO-
ro JOCTyIa

Pecypc cBoGoaHOro 1ocryna:
— http://www.vilenin.narod.ru/Books/Books.htm — Maremaruueckas oubnmoreka
— http://www. exponenta.ru — «O6pa3oBaTeIbHbIH MaTeMaTHYECKUI caiiT Exponenta.ru.
— http://www. matclub.ru — Jlexiuu, npumeps! pelieHus 3a1a4, HHTErPalbl ¥ MPOU3BOAHbIC, Tudde-
peniupoBanue, TOKII, Dnextponnsie yueOHuKku. Tunosoil pacuer u3 3anaunuka Kysnerosa.
http://www. mathelp.spb.ru — «Bpicmas Matematuka» (momomis CTyAaeHTam) — Jlekmuu,
AJIEKTPOHHBIC YIEOHUKH, PEIICHHE KOHTPOJIBHBIX Pa0OT.

5.5 IlporpammHoe oOecnedyeHue, npodeccuoHaabHbIe 0a3bl JAHHBIX W HMHG(OPMALHOHHBIE
CIIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH(POPMALIMOHHBIX TeXHOJIOTHii

— Onmnepauuonnas cucrema Microsoft Windows 7 Academic

— Oducnsie npunoxenus Microsoft Office 2010 Academic

— Slupekc-Opaysep. — Pexxum nocryma: https://yandex.ru/

— OGrrepoccuiickuii MaTeMaTHUECKUH moprai. — Pexum goctyna: http://www.mathnet.ru/

— bBonbmas poccuiickas sHukiIoneaus. - Pexxum gocryna: https://bigenc.ru/

— CIIC «KoncynpsrantlLimtoc». — Pexxum nocryna: http://www.consultant.ru/

— ®enepanbHast ciyxoa roCy/1apCTBCHHOM CTaTHCTHUKH. — Pesxum J0CTyTIa:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/

— OenepanbHbIil 00pa3oBaTeNnbHbIH MopTai. — Pexxum mocryna — http://www.edu.ru —«Poccuiickoe 00-
pazoBanue» DenepanbHbiii mopTai. Karamor oOpa3oBaTelbHBIX HHTEPHET PECYpPCOB. 3aKOHOAATEILCTBO.
HopmartuBHBIE JOKYMEHTHI U CTaHIApTHI // YueOHO-MeToamuecKas OnbImnoTexa.

6 MaTepuajibHO-TEXHUYECKO€E o0ecnevyenne JUCHUUIIMHBI

Y4eOHO-MeToAMYECKNH KOMIUIEKC 10 AUCHUIUINHE «MaTtemaTukay.

VYyeOHast ayAUTOpHUs JIEKIIUOHHOTO THUIIA: CTAI[MOHAPHBIA MYyJIbTUMEINA-TIPOEKTOP M MPOEKIIMOHHBIN
9KpaH, NEpeHOCHOW HOyTOyK, Kadeapa, MOcaJouyHble MecTa Ui oOydaromuxcsi, pabodyee MecTo
npernoJiaBaTens, yueoHas Jocka

KoMIbrOTEpHBIM  KJIACC: CTAlMOHAPHBIM  MYJIBTUMEAUA-TIPOEKTOP M NPOEKIMOHHBIA  3KpaH,
o0OpyJl0BaHUE Il OpraHM3allid JIOKAJbHOM BBIYMCIUTENBHOW CETH, NepedyHu VIHTepHeT-CChUIOK Ha
AJIEKTPOHHBIE UCTOYHUKH (Ha KOTOpBIE pa3pellieH JOCTYH U3 ayIUTOPUN) Ui TOJyYEHHUs JAOMOJIHUTEIbHON
uHbOpMallUK 10 JUCHUIUIMHE, O0OpyJlOBaHME JUIs OpraHU3alMM JIOKAIbHOM BBIYUCIUTENBHON CETH,
MepCOHANbHBIE KOMITBIOTEPHI, pabouee MECTO MpernoaBaTelis U CTYJEHTOB, yueOHast TocKa.

[ToMemienust A caMOCTOSITENFHONW PAaOOTHI: KOMIUIEKTHl YYEHHYECKOM MeOenu, KOMIIBIOTEpHI C
noakioueHueM Kk cetn «VHTepHeT» U oOecrneyeHHMEM JOCTyNna B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y, anekTpoHHbIe OMOINOTEYHbBIE CUCTEMBI.

VY4eOHble ayIUTOpUM JUIsl MPOBENEHUS TPYIIOBBIX KOHCYJbTAllMH, TEKYIIEro KOHTPOJIS |
MIPOMEKYTOUHOM aTTeCTallMM: KOMIUIEKThl YUYEHHMUYECKOW MeOenH, KOMIBIOTEPHI C MOJKIIOYEHHEM K CeTH
«HaTepHeT» m obecrieyeHWEM JOCTyIa B AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa3oBarenbHyto cpexy OI'Y,
3JIEKTPOHHBIE ONOIUOTEUHBIE CUCTEMBI.
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