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Pabouas mporpamMma AMCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

1)  ®epepanbublii 3akoH Poccuiickoit ®epepammu ot 29.12.2012 Ne 273-d3 «O6
obpaszoBanuu B Poccuiickoii @enepanum» (¢ ”3BMEHEHUSAMU U JOTIOJTHEHHUSMU );

2)  ®denepanbHBIA TOCYJAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT BBICIIETO OOpa3OBaHHUS
(ypoBeHb OakanaBpuaTa) 1Mo HampapieHHIO0 moarotoBku 15.03.04 ABroMaruzaiusi TEXHOJIOTUYECKHUX
MIPOLIECCOB M TPOU3BOJICTB, YTBEP)KJIEHHBIM MpHKazoM MuHHCTEpCTBA 00pa30BaHUS U HAYKH
Poccutickoit ®eneparuu ot 9 aBrycra 2021 roga Ne 730 (manee — ®I'OC BO).

3) Ilpuxaz MunucTtepcTBa oOpa3zoBanusi U Hayku Poccuiickoit denepanuu ot 05.04.2017
Ne 301 «O6 yrBepxaeHuu [lopsimka opraHu3aii U OCYIIECTBICHUS 00pa30BaTEeIbHON JCSITEIBHOCTH
1o oOpa3zoBaTeNbHBIM MPOrpaMMa BBICHIETO0 00pa3oBaHMs — MporpaMma OakalaBpuara, MporpamMmam
CIELMAIIUTETA, IPOrPaMMaM MarucTpaTypbi».

4)  VYuebHpiM 1UIaHOM (OYHOH, OYHO-3204HOH (opM O0OyueHHs) TO HAaIpPaBICHHUIO
noarotroBku 15.03.04 ABromaTu3anusi TEXHOJIOTMUYECKUX IPOLECCOB U IPOU3BOICTB.

Paboyas mporpamMma ITUCIHMILIMHBI BKJIIOUAET B ce0sl OLIEHOYHBIE MaTEepHaibl Il MPOBEACHUS
TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTaluu no Aucuurinie (PoH 1 OLleHOUYHbIX
CPEICTB AJIsl IPOBENICHUS TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH, POMEKYTOYHON aTTECTAllUU 110 UTOram
OCBOEHUS AUCLUITIINHBI).

Asrop: Anekcees [1.J]., noueHr, K.1.H., kabeaps! [IMull

(yxazatp ®UO, yueHyIO CTENIeHb, yUCHOE 3BaHUE WU 1OJDKHOCTD)

[Tporpamma ono6pena Ha 3aceganuu kadeapsl [IMuld (mpotoxos Ne 7 ot 03.06.2026).

CoraacoBaHno:
3aBeyromuit kadenpoit «[Ipukiannas MaremaTuka 7 :
1 MHGOPMATHKa», K.T.H. Y #{ /M.B. Jlynena/

PykoBoauTeNs 00pa3oBaTeabHON IPOrPAMMEI
JIOLIEHT, K.J.H. / /H.B. 3uHOBBEBA/
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1 HeJII/I H 3aJ1a44 OCBOCHHUSA NTUCIHHUIIJINHBI

Henn ocBoeHns quctMIuIMHbl «CrieualbHbIE T1aBbl MATEMATHKN:

- UMETh NpEeACTaBICHHE O MaTeMaTUKe Kak 00 ocoboMm cmoco0Oe Mo3HaHWS MUpa,
OOIIHOCTH €€ MOHATHUI U NPeCTaBICHU;

- Hay4YWTh HCIIOIb30BATh METOABI KIACCUYECKOIO0 MAaTEMaTUYEeCKOro aHaiau3a s
peleHus 3aja4 MaTeMaTHIECKOTO0 MOJICIIMPOBAHUS, PA3IMIHBIX 00BEKTOB U MPOLIECCOB;

- HAay4uTh pAaclo3HaBaTb B KOHKPETHBIX NPUKIATHBIX (TEXHUYECKHX, COLMAJIBHBIX,
HSKOHOMMUYECKUX M T.I.) 33/Ja4ax MaTeMaTU4eCKHe MOJENIN U3 COOTBETCTBYIOIIUX Pa3/eioB Kypca U
IIPOBOJIUTH AHAJIN3 3TUX MOJIEJIEN HA OCHOBE M3YYEHHBIX METOJOB U IPUEMOB;

- OCBOEHHE CTYJCHTAaMH COBPEMEHHOM MATEMAaTUYECKOW KyJIBTypbl H MaTE€MATHYECKOTO
A3bIKa, HEOOXOJUMBIX Ul M3YyYEHHs] CMEXHbBIX M IOCIEAYIOUMX AMCUUIUIMH Ha OCHOBE NPHUHIIMIIA
II0CJIEI0BATENBHOTO U HEMPEPHIBHOIO 00pa3oBaHMs. 3aAauM AUCHHILIUHBI

JlocTrKeHre OCHOBHOM IefM 00ecredrBaeTcsi COOTBETCTBUEM COJEpKAHUS pa3lesioB U TeM
nporpaMMbl  «CrienuanbHble [J1aBbl MaTEMAaTHKW» 3aJadyaM IOATOTOBKM M YPOBHIO COBPEMEHHBIX
TpeOOBaHUH, MPEIBSIBISAEMBIX K OakalaBpy; CHCTEMHOCTHIO M TOCIEIOBATEIBHOCTBIO H3JI0KEHUS
pa3zesnoB U TEM Ha JISKIUSAX U MPAKTUYECKUX 3aHATHUSAX; MOBBIIIEHNEM 3(D(PEeKTHUBHOCTH TpaAUIIMOHHBIX
Y IPUMEHEHHEM HOBBIX METOJIOB M ()OPM aKTHBHOTO OOyUYEHHSI; KAUECTBEHHBIM TEKYIIHM W HTOTOBBIM
KOHTPOJIEM.

2 Mecto qucuumiannsl B cTpykrype OOII 6akanaBpuara

JuciumimHa «CrenuanbHbie TJIaBbl MaTeMaTUKW) OTHOCUTCA K oOs3arenbHor vact (b.1.1.17)
OCHOBHOM oOpa3oBaTeNbHOM mporpaMMbl OakanaBpuaTa HampasieHus mnoarotosku 15.03.04
ABTOMAaTH3aIIMs TEXHOJIOTHUECKUX MPOIIECCOB M MPOU3BOJICTB.

Huctunmaa  «CrnenuanbHble  TJ1aBbl  MaTEMaTUKW»  B3aUMOCBs3aHa CO  CIEAYIOIIMMH
nucuuruiiHaMu U npaktukamu OOIT:
- METO/bI aHAJIN3a i CHHTE3a CUCTEM,
- buzuka;
- TeOpeTHYeCKast ¥ PHUKJIaJHAs] MEXaHHUKA, - OCHOBBI IU(PPOBOH 00paOOTKH CUTHAJIOB.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI MO JUCUHMILIMHE (MOAYJI0), COOTHECEHHbIE C
IUIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

B pesynprare oCBOEHUS OUCHUIUIMHBI (MOIyJsl) Yy oOydarommxcs (GopMupyOTCs CleAyrolme
KOMIIETCHIIMM W JIOJDKHBI OBITh JOCTUTHYTHI CIEAYIONIUE pe3yJabTaThl OOydYeHHs KakK JTail
(bopMHpPOBaHUS COOTBETCTBYIOIINX KOMITETECHIIUHA:



B pe3ysabTaTte ocBoeHMsI

o0pa3oBaTeJibHOIi IPo-

rpaMMbl 00yYaKONIIUICS
JA0JIKeH 00J1a1aTh

NHpukaTop 10CTHKEHUS KOMIETEHINU

IlepevyeHb NJIAaHUPYEMBIX Pe3yJbTATOB 00y4YeHHS M0 AUCIHUIIHHE

OIIK-1. IIpumensTe
€CTCCTBECHHOHAYYHBIC u
00IIenHKECHEPHBIE
3HAHMUS, METOJIbI
MaTeMaTHIecKOro
aHamm3a

MOJICTTUPOBAHUS B
PO eCCHOHATTEHOM

ACATCIBbHOCTH

HOIIK-1.1. Tlpumensier ecTecTBEHHOHay4HbIe M OOIICHH)KEHEPHBIE

3HAHUS TPHU peIIeHnH TPoPeCCHOHATBFHBIX 3a/1a1

NOIIK-1.2. IlpumeHser MeTOABI MaTeMaTHYECKOTO
MOJIETUPOBAHUS TIPH PEIIEHUH MPO(ECCHOHATBHBIX 3a/1a4

3HaTh: OCHOBHBIE ITOJIOKEHHUSI MaTEMAaTHKHU AJid pelieHusd 3ajadv,
BO3HUKAIOIINX B X0/1€ TPO(ECCHOHANBHON NesSTeNFHOCTH.

YMeTb: UCHONB30BATH METOABI MAaTEMAaTHUECKOrO0 aHaliu3a Jjs
ONMCaHMUs OCHOBHBIX 3aKOHOMEPHOCTEH, NEWCTBYIOLIMX B IIpoLiEcce
H3rOTOBJICHUA MTPOAYKIIUH.

Baaaerpb: HaBBIKAaMU TPUMEHEHUS] COBPEMEHHOTO MaTEMATHYECKOTO
WHCTPYMEHTApHS JUIS PelIeHHsI MPO(eCcCHOHATBHBIX 33]1a9; METOJaMU
MaTeMaTUYEeCKOr0 aHaju3a U MOJAEIMPOBAHHUA.




3 CTpyKTypa ¥ coepkaHue IUCHUNINHBI
3.1 Buabl yueOHOI1 pa0doThl H TPYA0EMKOCTD

OO6m1ast TPYI0EMKOCTh TUCIUILIMHBI COCTABJISAET 3 3a4eTHBIX eAuHMIl, T.€. 108 yacoB (u3 HUX 78

9acoB — CaMOCTOATENbHAs paboTa CTYJACHTOB OYHO-3209HON (OpMBI 1 54 0uHOM GopMBbI 00yUEHHUS).
Pazmenst gucummnuubel  «CrenuanbHble THaBbl MaTeMaTUKW» O4YHOM (Qopmbl  00ydeHHS
M3Yy4aroTcs:

B 3 ceMecTpe: NeKIuu — 18 4acoB, mpakTHUECKUe 3aHATUS — 36 4acoB, (hopMa KOHTPOJIS — IK3aMEH.
Paznenst aucuummuabl «CrienuanbHble IaBbl MaTEMaTHKW) OYHO-3a0UHOM (QopMbI 00ydeHUS
U3yYaroTCs:

B 3 cemecTpe: JISKIIUU — 18 4yacoB, MpakTHYECKUE 3aHATHS — 12 "acoB, (hopmMa KOHTPOISI —

9K3aMEH.

CtpykTypa u coaepkaHue AUCUUIUTHHBI «ClrienuanbHble IJIaBbl MAaTEMaTUKW» MO CPOKaM U BUIaM

paboThl oTpaxkeHsl B [Ipunokenuu A.

3.2 Conep:xaHue pa3aesoB QU CHUININHBI

No OCHOBHOE CcOCpKAHUE
paznena

OneMeHThl KOoMOMHATOpUKU. OONAacTh NMPUMEHEHUsT TeOpUu BeposATHOCTH. OCHOBHBIE TOHSITHS,
cilydaiiHoe coObITHE, BEpOSTHOCTH coObITHA. Kilaccnueckoe ompeneiaeHue BEPOSTHOCTH U
HETIOCPEICTBEHHBIH HozcyYeT BeposiTHocTeil. [IpoTnBomonoxkHble cimydaiiHele coObITHA. Teopembl
CIOXKEHUSI U YMHOXEHUS BeposaTHOcTed. Dopmynbl MONHON BeposTHOCcTU U balieca. 1loBTOpHBIE
ucnsitanus. @opmyna bepnymnnu. JlokanbHas U uHTerpanbHas Teopemsl Jlamaca. OTKiIOHEHHE
OTHOCUTEIBHON YaCTOTHI OT OCTOSIHHOM BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSIX.

CrnyuaitHble BenmuunHbl. J[MCKpeTHas ciiydaiHas BeJIMYMHA. 3aKOHBI pacHpeesIeHUs] BEpOSITHOCTEH
TUCKPETHOW  CIy4aiiHOM  BenWuMHBL:  OMHOMHUanbHbBIM, I[lyaccoma, rTeomerpuueckuii U
TUIIEPreOMeTpHYECKUA. MaTeMaTHuecKoe OXKUAaHue, AUCIEPCHs U CpeIHEKBaIpaTHUHBIN pa3dpoc
CIIy4aiiHOM BeIW4YMHBL. TeopeMbl JUIsl 3TUX YHCIOBBIX XapakTepHcTuK. HempepbiBHas cimydaiiHas
BenuuuHa. DyHkuus pacnpegeneHus. IInoTHocTe pacnpepeneHus. BeposTHOCTs mNomnanaHus
HEIPEPHIBHOM CIy4aliHOM BEIMYMHBI B 3aJaHHbII MHTEpBaJl. HOpMaJIbHBII 3aKOH paclpeesICHHUs.

[MepBuuHnas cratuctuueckas oOpadoTka AaHHBIX. [locTpoeHre PsIIOB pacpeneeH s, THCTOTPaMM,
3 SMIHUPHYECKON (QYHKIMH pacripeneneHus. Todeynble omeHKU. VHTepBalbHBIE TOBEPHTEILHBIC
OILICHKU IapaMETPOB HOPMAJIBHOTO pacipeneacHusi. JJoBepuTebHbIE OLEHKH JJIsl BEPOSATHOCTH.

3.3 TemaTuka NPaKTHYECKUX 3aHATHIA

Ne [Tnan 3aHTHSI, OCHOBHOE COZICPIKAHUEC
pazniena

Yucnossle pagsl. OcHoBHBIE MOHATUS. HeoOxoauMelii mpu3HaKk cXxoauMocTH psanoB. [IpusHaku
cpaBHeHHUs. [IpU3HAKM CXOIUMOCTH PAJOB C TOJIOKHUTEIbHBIMU wieHamu: [amamOepa, Komu:
panvKaNbHBIA ¥ MHTErpallbHBIN. 3HaKOUepeayromuecs psiibl, npu3Hak JlelOHuIa. AOComroTHAS
1 YCJIOBHAs CXOAUMOCTb 3HAKOUEPENYIOIHXCS PSAIOB.

@yHKuHOHANBHBIE psabl. CTeneHHble psaabl. OCHOBHBIE CBOMCTBAa CTENEHHBIX psAnoB. Pamuyc
CXOJIMMOCTH, 00JIACTh CXOAMMOCTH CTENECHHBIX psAnoB. Psnel Teitnopa u Makiopena. Pasnoxxenue
JNIEMEHTAPHBIX (QYHKIUH B CTENICHHBIE PsA/bl. [IprOImKeHHbIC BEIYMCICHUS 3HAUeHIH QYHKIUH U
HWHTETPaJIOB C OMOILBIO CTENEHHBIX psiioB. Psaapl dypee. Psiabl.

OneMeHTbl KOMOWHATOPUKH, MOACYET BEPOSITHOCTEH B KJIACCHYECKOH MOJICNIH; TeOMETpHUYECKast
BeposATHOCTh. OO0MacTh TPHUMEHEHHsS] TEOpUH BepOSTHOCTH. OCHOBHBIE TMOHATHS, CIIy4alHOe
2 coOBITHE, BEPOATHOCTh cOoOBITHS. Kitaccuueckoe ompeneneHne BEpOsSTHOCTH U HENOCPEIACTBEHHbIH
nojcuer BepoaTHocTed. [IpoTuBomoONIOXKHBIE cCitydaiiHble COObITHSA. TeopeMbl CIOXKEHUS |




YMHOKEHHSI BEpOATHOCTEN. DOpMyJibl NOJHOM BeposaTHOCTH M baileca. IIoBTOpHBIE HCIIBITAHUS.
®opmyna bepryiu. JlokanbHas U UHTErpaigbHas Teopemsl Jlamnaca. OTKIIOHEHHE OTHOCUTEIBHON
YacTOTBl OT TNOCTOSHHOM BEPOSITHOCTH B HE3aBUCHUMBIX MCIBITaHUAX. [lyacCCOHOBCKHMI MOTOK
coObITHid. BeposiTHocTh 1t cpoka Oe3oTka3HO# paboTel yctpoictB. [lokaszarensHast (opmymna
BEPOSTHOCTH.

CrnyuaiiHble BenTU4HHBL. J[MCKpeTHaAs Cly4aiHas BEJIWYMHA. 3aKOHBI PaCIpPECIICHUS] BEPOSITHOCTEN
JUCKpPETHOW  cioyvyailHOM  BedMuuHBL. ~ MaTeMmaTtudeckoe  OXUIaHWe,  JHUCIEepPCHs U
CPEIHCKBAJPATHUUHBI  pa30poc  CiIydyallHOW BEJIWYMHBIL. Te€OpeMbl JJIS OTHX  YHCJIOBBIX
xapakTepucTuk. HemnpepbiBHasg cnywailHas BenuuuHa. DyHknug pacnpenenceHus. IIIoTHOCTBH
3 pacopenenacHus. BepoATHOCTh MHoMagaHusi HENPEpPhIBHOM ClydyallHOM BENMYMHBI B 3aJaHHBINA
uHTepBaji. 3akoH Oonbiumx uucen. lloHsTne o mpexaene mo BeposTHOcTH. Teopema YeOrniiesa,
Teopema bepHymnmu. HopmanbHeiii 3akoH pacnpeneneHus. Ilapa ciydaliHbIX BenuuuH: Tabiawna
pacrpeneneHuss BEPOSTHOCTH, HWHTEPBAJIBHOE PpACHpENEIEHUE Ha KOOPAUHATHOM IUIOCKOCTH.
Y cii0BHBIE BEPOSATHOCTH.

OcCHOBHBIE 33/ayll MaTEMaTHYECKON CTaTUCTUKH. [HcTOrpamMMbl CTpYIIUPOBAaHHBIX JIAHHBIX.
ToueuHble OIEHKH LIEHTPa PacIpe/leleHns] U AUCIEPCUH, UX HECMEIIEHHOCTh U COCTOSITEIHbHOCTb.
WHTepBanpHble  JOBEPUTENBHBIE  OLEHKM  IapaMETpOB  HOPMAaJIbHOTO  PACHpPEIEIICHUS.
JloBepuTenbHBIE OIEHKH UIA BepoATHOCTH. OmpereneHre BBHIOOPOYHON IJIMHEHHOW perpeccun
METO/I0M HaWMEHBLINX KBaJpaToB. BeiOopouHblil KoadduuneHt perpeccun. CocTaBaeHne MPSIMBIX
perpeccun. Ilonstue o kpurepusix cornacusi. Kpurepuit [lupcona. DneMeHTs TEOPUH KOPPESALIUH.

CamocrosiTesibHasi paboTa

Kou. Tembl, pa3fenbl, BBIHECEHHBIE HA CAMOCTOSITENIBHYIO ITOATOTOBKY
yac

54/ 96 | CamocToaTenbHOE U3YUCHHUE OTIENBHBIX TEM Kypca:
1. DeMeHThl KOMOUHATOPUKH. [IpOTHBOMIONOXKHBIE CITyYaliHbIE COOBITHSI.
Teopembl ClIOXKEHUS U YMHOKEHUS BeposiTHOCTeH. DopMyJibl MOJHOM BeposiTHOCTH U baiieca.
2. IToBTopHbIe ucnbITanuss. Popmyita bepryinu. JIokanbHas U MHTErpalibHas TeopeMsl Jlamaca.
3. OTKJIOHEHHE OTHOCUTEIHFHON YaCTOThI OT MMOCTOSSHHON BEPOSTHOCTH B HE3aBUCHMBIX
UCTIBITAaHUSX.
4. CrnyuaitHble BenuuMHbl. JlMCKpeTHas ciay4aiiHas BeJIMYuHa.
5. 3aKoHBI pacnpeie/CHUs BEPOATHOCTEH TUCKPETHOM CIy4YaiiHON BEJIMYMHbI: OUHOMUABHBIH,
Ilyaccona, reoMeTpUYECKUI U TUIIEPTEOMETPUYECKUM.
6. MaremaTtndeckoe OKuAaHue, AUCIEPCHs U CPeTHEKBaIpaTHUHBIN pa3dopoc ciydaiiHon
BEJIWUYUHBL. Te€OpEeMBI Ul 9TUX YACIOBBIX XapaKTEPUCTHK.
7. HenpepriBHas ciydaiinas BennunnHa. OyHkius pacnpenenenus. [InoTHocTs pacnpeneneHus.
BeposiTHOCTH MonagaHus HENPEPHIBHON CIIy4ailHOM BEJIMYMHBI B 3a1aHHBII NUHTEpPBaJl.
8. HopwmanbHblii 3aKOH pacnpeeneHus.
9. WHTepBanbHbIE JOBEPUTENBHBIE OIIEHKH NTapaMeTPOB HOPMAJIBHOTO pacipeaeIeHMs.

HOBCpI/ITCHBHBIC OILICHKU JJId BEPOATHOCTH.

10. Omnpenenenue BEIOOPOYHOM JIMHEHHOMN perpeccuy METOI0OM HAaUMEHBIINX KBaJPATOB.
Bri6opounstit koadduiuent perpeccunt. CoctaBieHHE MPSIMBIX PETPECCHH.

4 YueOHO-MeTOAMYecKOe M HHPOPMAMOHHOE o0ecTiedeHne JUCHMIITHHbI

4.1 OCHOBHAfl JINTepaTypa

1. | Kpacc M.C., YynpsiHoB B.Il. OCHOBBI MareMaTHKd U €€ MPWIOKEHUS B SKOHOMUYECKOM
obpazoBanuu: Y4ueoHoe mocobue. — M.: [lemno, 2008. — 720c.

2. | Hynnuxosa T.B., KapaBaesa H.H.Bbicmaa MmatemaTuka. Paznen: Ananurudeckas reomeTpus
(meTonuueckoe mocodue Ne 952) - Dnexrpoctans: TN MUCuC, 2008.- 68 c.

3. | Kapasaesa H.H., IlonoBa M.A. Briciias matematuka. Pa3znenst: KoMiuiekcHbie yucna.
Juddepennnansupie ypasaenus. Psgpl. - 111 MUCuC, TY, 2005. - 119 c.
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Hynuukosa T.B., KapaBaesa H.H. Teopus BeposTHOCTEH. YueOHO-METOIMYECKOE ITOCOOHE,
yactu 1, 2. - OII1 MUCuC, 2012. - 152 c.

I'mypman B.E. PykoBoICTBO K pelieHHIO 3a]1a4 TI0 TEOPUU BEPOSITHOCTEH M MAaTEMaTHYECKOM
cTatucTuke: Y4ueOHoe mocobue ass By30B. — Beicmas mik., 2004. - 400 c.

4.2 JlonosiHUTEILHAS JIUTEPATYPA

1. | Hanko ILE., ITonnoB A.T"., KoxxeBHukoBa T.f.Beiciias MaremaTrka B yIPaXXHEHHUSIX U
3amagax. Tom 1,2.- C.—I1.: Onukc, 2005.- 304 c.; 416c.

2. | lIunaues, B.C. 3amaunuk no BeIciiei MmaTemMaTuke: Yuel. mocodue as By3oB / [llunauer
B.C. — M.: Bercm. mk., 1998.- 304 c.

3. | T'onenrays b.P. Bricuias marematuka. lHTerpanbnoe ncuucienue GyHKIUN oqHON
nepeMeHHoi. YueOHoe nocobue. - Dnekrpoctans, [T MUCuC, 2011. - 130 c.

4. | I'onenrays b. E. Beiciiast matematuka, Paznen: Teopust GyHKIMI KOMITIEKCHOTO
MEPEMEHHOTO U onepannoHHoe ucuncienue, Kypce nexuuii. - 3111 MUCuC, 1997. — 135c.

5. | I'onenrays b. E. Beiciiast marematuka, Paznen: Teopust GyHKIUI KOMITIEKCHOTO
MEPEMEHHOTO U OTepallMOHHOE cuncienue, Yueobnoe nmocodue. - O[T MUCuC, 1997. —
164c.

6. | IluckynoB H.C. luddepennuanpHoe 1 MHTErpAIbHOE UCYUCIICHHS B 2-X TOMaX. - M.:
Hurerpan-npecc, 2005.- 432 c.

4.3 JiIeKTpOHHBIE 00pa30BaTeIbHbIE PeCypChl

Y4eOHO-MeTOIn4YeCKHe MaTepHaibl B 3JICKTPOHHOM BHJIE, ITPECTABIICHBI HA caiiTe DJIeKTPOHHAsS
ouomuoreka HTB MOCKOBCKOTO MOJUTEXHUYECKOTO yHUBepcuTeTa http:/lib.mospolitech.ru;
http://elib-mgup.ru

OBbC «YHuBepcureTckas kHUra onnaitn» http:// biblioclub.ru/;

9BC « Jlanp» www.e.lanbook.com;

HanmonanwsHas anexkTponHas 6ubnmoreka https://rusneb.ru/;

OneKTpoHHO-0MOIMOTeYHAs! cucTeMa 1 oOpasoBatesbHas matdopma «FOpaiit» https://urait.ru/.

4.4 JIu1ieH3UOHHOE U CBOOOIHO pacNPOCTPaHsieMoe NMPOrpaMMHoe odecriedeHune

Omneparnmmonnas cucreMa Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducnpie mpmnoxenus, Microsoft Office 2013 (unmu Huxe) — Microsoft Open License. JIutienzus Ne
61984042

Microsoft  Project 2013  Standart 32- bit/x64  Russian.

AnTuBupycHoe I10 Avast (GecrimaTHas Bepcus)

4.5 CoBpemeHHble NMpodeccHOHANBbHBbIE 0a3bl JaHHBIX U WHGOPMALMOHHbIE
CIPABOYHbIE CHCTEMBI

http://mugalim.ru

http://www.mami.ru/index.php?id=238

http://edu.ru/subjects/mathematics.html - poccuiickoe oGpasosanue, henepanbHbIiA TOPTAT

AW |[—

http://exponenta.ru/educat/links/l catalog.asp - o6pasoBarenbHbIii MATEMATUYECKHIA TTOPTAIT

http://dmvn.mexmat.net/calculus.php -Pecypc paccunran Ha crynearoB MexMara MI'Y u He
5. | Toapko. CaiT — MCTOYHUK MHOTOUHCIICHHBIX PECYPCOB, TAKUX KaK KOHCIIEKTHI Pa3IMYHBIX
JIEKIUH, ¥ BOOOIIE BCETO TOTO, YTO MOXKET MOMOYb CTYACHTY B €T0 HENETKOW KU3HHU.

www.moeobrazovanie.ru - UatepaeT-npoekt MoeObrazovanie.ru. TadopmaimonHsiii pecypce
111 aDUTYPUEHTOB, UX POAMTENEH, a Takxke i CTyAeHToB. [lopTan conepxuT Bcro
MHTEPECYIONIYI0 HHPOPMAIIMIO KaK IO 00pa30BaTebHBIM YUPEKIESHUSIM MPO(PECCHOHATEHOTO
o0pa3oBaHMsI CTPaHbI, TAK ¥ [0 TEMATUKE 00pa30BaHUs B I[EJIIOM

www.mathhelpplanet.com — HekOMMepueckuii MaTemMaTHUecKuii HopyM, Ha KOTOPOM MOMKHO
7. | mOMYyYUTHh KOHCYJIBTALUIO M PEAJIbHYIO IOMOIIb B PEIICHUH 10 MIPAKTUYECKH JF0O00MY BOIIPOCY,
CBSI3aHHOMY C MaT€MaTHKON ¥ MHOTOYHMCIICHHBIMH €€ TPHIIOKESHHUSIMH.
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https://urait.ru/
https://rusneb.ru/
http://www.e.lanbook.com/
http://elib-mgup.ru/
http://lib.mospolitech.ru/

www.lineyka.inf.ua - 3aeck coOpaHo MHOTO 1MOJI€3HON HH(GOPMAITUHU KaK JIJIsl IITKOJIbHUKOB,

8. . .
CTYJEHTOB, TaK U JAJIsl yUYUTeleH, mpemnoiaBarenei
http://ipim.ru - IHTepHET-TIOPTAN HHTEUIEKTYaIbHON MOJIOACKH, KOTOPBIN (B pasjerne
9 "Meponpusitus'") COAEPKUT OOMUPHYIO M MOCTOSHHO OOHOBJISIEMYI0 HH(POPMAITHIO 110 HAYYHBIM

MeporpusaTHIM (KoH(pepeHIusIM, ceMuHapaM, dopymam u ap.). Kpome toro, B pasznene nopraia
"I'panthl" npuBeaeHa HHGOpMAIS O pa3IMYHBIX IPAHTaX U KOHKypcax.

www.teorver.ru - [lopTaii, HOCBSIIIEHHBINH TaKUM pa3jiesiaM MaTeMaTUKH, KaK TeOpUs
10. | BepoATHOCTEH, MaTeMaTUUECKasi CTATUCTUKA, TEOPUS MAaCCOBOTO 00CITy )KMBaHUS,
MaTeMaTH4ecKasi Teopus TeneTpaduka 1 ApyruM NPpUIOKEHUSIM TEOPHH BEPOSTHOCTEH.

11. | http://www.eurekanet.ru - IHHOBanimoHHast o6pazoBaTenbHas CeTh IBpPHUKA.

http://www.mathtree.ru - /I[peBOBUAHBII KaTaJOT MAaTEMAaTUHIECKUX PECYPCOB COJCPIKUT
nHpopmanuio o kKadeapax, nepcoHax, myOIMKanusax, OndImoTeKax, KypHajaax u T.II.

12.

http://www.ucheba.com - O6pa3zoBarenbHbIN TOPTal, ODUEHTUPOBAH B MEPBYIO OYEpe/Ib Ha TEX,
13. | kTO mpodeccuoHanbHO cBsA3aH co chepoil 00pa3zoBaHus, XOTS NOJIE3HYIO 11 ce0st HHPOpMaIUIo
3J1€Ch CMOTYT HAMTH M POJUTEIH YUAIIUXCS, U CAMHU YJalHecs.

http://www.mathnet.ru/ - O6mepoccuiicKkuii MaTeMaTHYECKHI TIOPTaJ, MPEIOCTABIISIFOITUI
14. | poccuiickuM U 3apyOeKHBIM MaTeMaTHKaM Pa3InyHble BOZMOKHOCTH B MOMCKE HHPOPMAITUU O
MaTeMaTHIeCKOH KU3HU B Poccun.

http://www.artspb.com/indexkalman.html - Kpurepun Kanmmana - ojiHa U3 cOCTaBIISIOIMIMAX
nomyJsipHoit 6ubnuotexu Control B Matinab

15.

16. | http://onru.ru/ - Karasnor caitoB._Yue0a.

http://www.uchim.utmn.ru/ - 3To IpOEKT, NOCBALIEHHBIIH BOIPOCaM M MPOLECCY 00yUEeHUs

17.

(oOpa3oBaHus) ¥ BCEMY, UTO C HUMHU CBSI3aHO.

5 MartepuajibHO-TeXHHYEeCKOe o0ecneyeHne JUCHUTIIIMHBI

HaumeHnoBanue crequaIbHBIX OMeLIEHUH U OcHaleHHOCTH CNeUATBHBIX OMeLIeHU | U

NoMeLeHUii /18 caMOCTOSATe/IbHOI padoThI NoOMeLeHUii /1 caMOCTOSATe/IbHOI padoThI
VYuebnass ayguropus JsekuumoHHoro tuma Ne 508, | Kommiekt Mmebeny, NIEPEHOCHON
y4eOHonmabopaTopuelii  kopmyc, 144000, MockoBckas | MyJIbTUMEIMAHBIA  KOMIUIEKC  (IIPOEKIMOHHBIN
0071aCTh, T. OKpaH, IPOEKTOP, HOYTOYK)

DnekTpocTtans, ya. [leppomaiickast, 1.7

VYuebHas aynuropusi Ui 3aHATHH ceMuHapckoro tuma Ne | Komrmuiekr Mmebenu, NIEPEHOCHOHN
505, yueOHo-1abopaTopHsiii kopmyc, 144000, MockoBckasi | MyJIbTHMEIUIHBIA  KOMILICKC  (TMPOSKIIMOHHBII
o0macTb, T. Dnekrpocrtansk, yi. [lepBomaiickas, 1.7 9KpaH, MPOEKTOP, HOYTOYK)

6 MeTtonnueckne peKOMEeHIANMH
6.1 MeToanueckue peKOMEHIAUUM s O0Yy4YalOIIUXCH 10 OCBOCHHUIO
AUCHUTIIMHBI

MeToauuecKkue YKazaHnusl 1mo paGOTe HaJ KOHCIEKTOM JIEKIIUA BO BpeEMsI M 1OCJIE€ MPOBEACHUA
JEKIIUN

B xome neKIMOHHBIX 3aHATUH OOYYArONIMMCS PEKOMEHAYETCS BBITIONHITH CICTYIOITHE
JIEHCTBUS: BECTH KOHCIEKTHPOBAaHHWE Y4eOHOro maTepuana; oOpaliarb BHHMaHUE Ha KaTEerOpHH,
(bOopMyIIHPOBKH, PACKPBIBAIOIINE COJIEPKaHNE TeX WIIM UHBIX SBJICHUI U MPOLIECCOB, HAYYHBIE BHIBOJIBI
U TpaKTUYECKHEe PEKOMEHJAlMM MO0 HUX NPUMEHEHUIO; 3a7aBaTh MPENOJaBaTeN0 YTOYHSIONINE
BOITIPOCHI C IEJIbIO YSICHEHUSI TEOPETUUECKHX MOJIOKEHUMN, pa3pellieHHs] CIOPHBIX CUTYyaIUH.

XKenarenbHO OCTaBUTH B pa0OYUX KOHCIEKTaX MOJIs, HA KOTOPBIX BO BHEAYJUTOPHOE BpEeMs
MOXHO  clleJlaTh TIOMETKA W3 PEKOMEHJOBAHHOW JUTEpaTyphl, JOMOJHSAIOIIME MaTepual
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MIPOCITYIIAHHOW JIEKITUH, a TAK)Ke MOTYEPKUBAIOIINE 0COOYI0 BAXKHOCTh TE€X WJIU MHBIX TEOPETUUECKUX
HOJIOKEHHUM.
MeToanuyeckne yKa3aHus K NPaKTUYeCKUM 3aHATHAM

[Tpu mOAroTOBKE K MPAKTUYECKUM 3aHATHUAM, O0YYaIOIIMMCS HEOOXOJUMO U3yUYUTh OCHOBHYIO
JTUTEpaTypy, O3HAKOMUTBHCS C JOMOJHUTEIBHOW JHUTEpaTypold, HOBBIMH MyONHUKAIMsIMH B
MEePUOANYECKUX W3AAHMUAX: >KypHanmax. Ilpum »TOM yuecTh peKOMEHJAlMKU TpPEernoaaBaTens Hu
TpeOoBaHUsl yueOHOW MporpaMMbl. B XoJe TMOATOTOBKM K MPAKTUYECKUM 3aHATHUSM HEOOXOIUMO
OCBOMTH OCHOBHBIE TIOHSTHUS U METOJIUKH pacueTa mokKaszaresieid, OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI.

B TeueHue nmpakTHUUECKOTO 3aHATUS CTYIACHTY HEOOXOIUMO BBIMOJHUTH 3a/IaHUSI, BBIJAHHBIC
IpernojaBaTesieM, YTO 3aUUThIBAeTCs KaK TeKyIas padoTa CTyIeHTa.

MeToauyeckue yKa3aHHUs MO BHINOJHEHUI0 KOHTPOJIbHON padoThl

,Z[J'If[ 3aKpCIUICHUA IPAKTHYCCKUX HABBIKOB CTYIACHTAM MOIYT OBITH BbIZJaHbI THIIOBBIC
HHIAWBUAYAJIbHBIC 3alaHUA, KOTOPBIC MOJI>KHBI OBITH CIAaHbI B YCTaHOBHCHHBIﬁ npenoaaBaTejI€M CpPOK.
BrinonHeHHbIC 337]JaHUS OLICHUBAIOTCS Ha OLICHKY. HCJ'IL BBIINIOJIHCHHUA HHHHBHHY&HBHOﬁ KOHTpOJ'ILHOﬁ
pa6OTLII IMPOBEPKa yMeHI/Iﬁ 1 HABBIKOB CAMOCTOSATCIIBHOI'O PCHICHUA KOHKPCTHBIX 3aJdaY IO JaHHOMY
pasacity AOUCHUIUIMHBI, IIPOBEpPKa JIOTMYCCKOIr'o 000CHOBaHHUS peuicHus, YMCHI/Iﬁ MMPUMCHCHUC
TCOPCTUICCKUX 3HAHUH K PCIICHUIO 3a/1a4.

MeToauuecKkue PCKOMEHIANHA NJH CaAMOCTOSITEIbLHOM paGOTbI

CamocTtosTenbHass padoTa SBJISETCS OJHUM W3 BUIOB yueOHbIX 3aHATUH. CaMmocTosATeabHas
pa0oTa HampaBileHa Ha CaMOCTOATENbHOE H3Y4YEHUE OTAEIbHOH TEeMbl y4€OHOH AUCLUILIMHBI U
ABJISIETCA 0043aTeNbHOM U1 KaXXJ0ro oOydarouierocs, ee 00beM oIpenensercss y4eOHbIM IIJIaHOM.
AynuTopHas caMOCTOsATENIbHAs paboTa MO JUCLUIUIMHE BBINOJHAETCS Ha YYEOHBIX 3aHATHSIX IOA
HEIIOCPEACTBEHHBIM PYKOBOJICTBOM IIpENOJaBaTelss M MO €ro 3aJaHMuIo. Bueayauropnas
caMocCTosiTeNIbHasE paboTa BBINOJHAETCA CTYJSHTOM II0 3aJaHUIO0 IIperojaBatensi, HO 0e3 ero
HETIOCPEICTBEHHOI'0 y4acTus. 3aJaul CaMOCTOSITEIbHON pabOThI CTYACHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITENIFHON Y4eOHOU pabOThI;

- OCBOEHUE COJIEPKAHUS TUCLIUIUINHBI;

- yriyOJeHue coep KaHus U OCO3HaHNE OCHOBHBIX MOHATUMN AUCLUIIINHBL;

- HCIIOJIb30BaHUE MaTepuasa, COOPaHHOTO M IMOJIyYEHHOTO B XOJI€ CAMOCTOSITEJIBbHBIX 3aHATHI
it 3 HEeKTUBHON MOJTOTOBKHU K 3a4€Ty/9K3aMEHY.

Buael BHEayAUTOPHON caMOCTOATEIHHON PadOTHI:

- CaMOCTOSITEJIBHOE U3Y4YEHHUE OTACIbHBIX TEM JUCLUILIVHBL,

- MIOArOTOBKA K JICKIIMOHHBIM 3aHATHUAM;

- MIOArOTOBKA K CEMUHAPAaM U IPAKTUYECKUM 3aHATHSAM;

- oopMiIeHHEe OTYETOB 110 BBIIIOJHEHHBIM JIJAOOPAaTOPHBIM PabOTaM U NOJATrOTOBKA K UX 3aLUTE;
- BBIIIOJIHEHUE pacueTHO-rpaduyeckoit paboThl.

J171s1 BBITTOJTHEHUSI CAMOCTOSATENIEHOW PabOThl HEOOXOAUMO MPOMTH CIIEAYIOLINE ITAIIBI:

- OIIpEe/IeJIEHUE LIEIH CaMOCTOSATENIbHONU PabOThI;

- KOHKpETH3alys II03HABATEIbHOM 3a1a4H;

- CaMOOLIEHKA TOTOBHOCTH K CaMOCTOSITEIbHOM padoTe;

- BbIOOp a/IeKBaTHOIO crioco0a JIeHCTBUS, BEAYILEro K PEIICHHUIO 3a1a4H;

- IUTAHUPOBaHHUE PAOOTHI (CAMOCTOSATEIILHON MIIM C TIOMOIIBIO IIPENogaBaTessl) Hajd 3alaHueM; -
OCYILIECTBIIEHHME B  IIPOLIECCE  BBINOJIHEHHUS  CAMOCTOSTENBHOW  PabOTBI  CaMOKOHTPOJIS
(IpOMEKYTOYHOI'O M KOHEUHOT'0) PE3yJIbTaTOB paObOThl K KOPPEKTUPOBKA BBIITOJIHEHUS Pa0OTHI;

- peduexcus;

Ipe3eHTalus paboThl.
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6.2 MeTozmqecxne PEKOMEHIANUA NJA NpernoaaBaTe’Isi 10 Opranmsalnu oﬁyquml

B3aumopneincTeue 1mpenomaBarens CcoO  CTyJAEHTaMH MOJKHO pa3lelIuTh Ha HECKOJIBKO
COCTAaBJISIOUIMX — JIEKIIMOHHBIE, NPAKTHUECKHE U J1a0OpaTOpHBIE 3aHATHS M KOHCYJIbTHPOBAHMUE.
[IpenonaBaTens OJKEH IOCIENOBATENBHO BBIUUTATH CTYACHTAM psJ JIEKIHM, B XOAE KOTOPBIX
CIIEQyeT COCPENOTOYMTh BHMUMAHME HA KIHOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOIrO
MaTepuaia, a TaKKe OpraHU30BaTh NPOBEAECHUE NPAKTUUYECKHUX 3aHATHH TakUM 00pa3oM, 4YTOObBI
aKTUBU3MPOBATh MBIIUIEHHE CTYACHTOB, CTUMYJUPOBATH CAMOCTOATEIBHOE W3BJICUYECHUE HMU
HE00X0IMMOW MH(POPMALIMU U3 PA3IUYHBIX UCTOYHUKOB, CPABHUTEIIBHBIA aHAJIN3 METOJIOB PEIICHHH,
COIOCTABJICHUE TOJIyUYEHHBIX Pe3yJIbTaTOB, (HOPMYIUPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IJISI0B
Ha MHOTHeE cIlopHbIe poOiemsl. [lepen HauaioM npenofaBaHus IPErnoiaBaTe 0 HEOOX0UMO:

- U3y4UTh pabouyro mporpammy, el U 3a7adi TUCIUILIHHEI,

- YeTKO TPEJICTABIATEH ce0e, KaKre 3HaHUs, yMEHHUS M HaBBIKH JTOJDKEH IPHOOPECTH CTY/ICHT; -

MO3HAKOMMUTCS ¢ BUJaMH Y4eOHOM pabOThl; - U3yUUTh COJEpKaHUE Pa3/I€iOB JUCIIUIINHEL.

B xoze JEeKIMOHHOTO 3aHATHS TpenojaBaTelb JO/DKEH Ha3BaTh TeMy, Y4eOHBIE BOIPOCHI,
O3HAaKOMHTH CTYICHTOB C IIEPEYHEM OCHOBHOMU U JOTIOJHUTEIBHON JIUTEPATYPBI 110 TEME 3aHATHSL.

Bo BcrynuTenbHOM 4YacTu JeKUUU OOOCHOBATH MECTO U POJb M3ydyaeMOil TeMbl B y4eOHOU
JUCLUIUIMHE, PACKpbITh €€ IpakTU4YecKoe 3HadeHue. Eciam 4duraercd He mnepBas JIEKIUS, TO
HEO0OXOUMO YBSI3aTh €€ TeMY C MpeablAyIIeH, He Hapylias JIOTUKU U3JI0XKEHHUs yueOHOro MaTepuana.
Jleknuio crneayeT HauMHaTh, TOJBKO UYETKO O0O3HA4YMB €€ XapakTep, TeMy M Kpyr TeX BOIIPOCOB,
KOTOpbIE B €€ XoJ1e OyyT pacCMOTPEHBI.

B ocHOBHOW wYacTu JIeKIMH ClEQyeT pacKpblBaThb COAEp)KaHHE YYEOHBIX BOIIPOCOB,
aKLEHTUPOBAaTh BHUMAaHME CTYJEHTOB Ha OCHOBHBIX KAaTEropusX, SBICHMSIX M IIpoLeccax,
0COOEHHOCTSIX MX MpOTeKaHWsA. PacKpbIBaTh CYIIHOCTh M COJAEP)KAHHE PAa3IMYHBIX TOYEK 3pPEHUS U
HAYYHBIX MOJIX0JIOB K OOBSICHEHUIO TEX WJIM MHBIX SABICHHUN U mporeccoB. Cienyer apryMeHTHPOBAHO
000CHOBAaTh COOCTBEHHYIO MO3HIIMIO 1O CIIOPHBIM TEOPETHUYECKUM BoIpocaM. [IpuBOIUTH MPUMEPHI.
3aznaBath 10 X0y U3JI0KEHUS JEKIMOHHOTO MaTepuajja pUTOPHUYECKHE BOIIPOCHl U CaMOMY JlaBaTh Ha
HUX OTBET. DTO CIIOCOOCTBYET AKTHBM3ALUU MBICIUTEIBHON JE€ATEILHOCTH CTYAECHTOB, ITOBBILICHUIO
UX BHUMaHus M MHTEpeca K MaTepualdy JIeKIHH, ee coiepxkanuto. [IpenonaBartens noimkeH
PYKOBOJIUTH pabOTON CTYJIEHTOB MO KOHCIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaia, MOAYepKHBaTh
HEO0XOIUMOCTh OTPAXKEHHS B KOHCIEKTaX OCHOBHBIX MOJOXKEHUH M3yyaeMOl TeMbl, 0cO00 BBIJEISSA
KaTerOpPUMHBIN arapar.

B 3akmouMTenbHOM YacTu JIEKIUH HE0O0X0AUMO c(hOpMYIHpPOBAaTh OOIIKE BBIBOJBI MO TEME,
PaCKpBIBAIOIIME CO/IEPIKAaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIUU. OOBSIBUTH TUIaH OYEPEIHOTO
MIPAKTUYECKOT0 WK JJAOOPaTOPHOIO 3aHTHS, JaTh KPAaTKHE PEKOMEHAAIINH 10 MOJArOTOBKE CTYJEHTOB
K MPaKTUYECKOMY 3aHATHIO WM J1abopaTopHOW padore. OmpeneiauTb MECTO U BpeMs KOHCYJbTalUU
CTYAI€HTaM, I0>KEJIAaBIIUM BBICTYIUTh Ha 3aHATHM C JOKJIaJaMM M pedepaTamMH IO aKTyaJbHBIM
BOIPOCaM 00CYkKJ1aeMOM TEMBI.

Llenp mpakTHUECKUX M J1a0OpPaTOPHBIX 3aHATUH - 00ECHEYNUTh KOHTPOJb YCBOEHUS y4eOHOIo
MaTepHuala CTyJeHTaMH, paclIUpeHre U yriayOleHue 3HaHUM, MOTy4eHHBIX UMM Ha JIEKLIUSAX U B X0J1e
camocTosiTeNnbHOH paboThl. IloBbimieHne 3((EKTUBHOCTH TNPAKTHUECKUX 3aHATHUI JIOCTUTAeTCs
IIOCPEACTBOM CO3JaHMsI TBOPYECKONW OOCTAHOBKH, pacIoJiararolled CTYIEHTOB K BbBICKA3bIBAaHUIO
COOCTBEHHBIX B3IVISZIOB U CYXICHHUH 1O 00CYXK/IaeMBIM BOIIPOCAM, JKEJIAHUIO Y CTYJCHTOB OpaboTaTh
Y AOCKH MPH PEUICHUH 3a/1a4.

[locne kaxaoro JEKIMOHHOIO, J1Ia0OpaTOPHOIO M IMPAKTUYECKOTo 3aHATUS  CAeaTh
COOTBETCTBYIOIYIO 3aIllMCh B JKypHajaX ydeTa IOCEIIAEMOCTH 3aHATHH CTyJIEHTaMH, BBIICHUTH Y
CTapoCT Y4eOHBIX IPYII MPUYUHBI OTCYTCTBUS CTYAECHTOB Ha 3aHATHAX. IIpoBOAUTH rpynnoBble U
MHAVBUAYaJIbHBIE KOHCYJIBTALIMKA CTYIEHTOB 110 BOIPOCAM, BO3HMKAIOUIMM Y CTYIEHTOB B XOJ€ UX
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MOATOTOBKU K TEKYIIEH M MPOMEXKYTOYHOW aTTECTallUU MO Y4eOHOW TUCIHUILIIMHE, PEKOMEHI0BATh B
MOMOIIb YYEOHBIE U APYTHE MaTePUAIIbl, & TAK)KE CIIPABOYHYIO JINTEPATYPY.

DK3aMeH WM 3a4yeT M0 JUCIUIUIMHE MPOBOJUTCS B (OpME YCTHOIO OTBETA C HOCIEAYIOLIEH
MHAMBUAYaIbHON Oecelol CO CTYJIEHTOM Ha OCHOBE KOHTPOJBHBIX BOMPOCOB. OllEHKa BBICTABIISIETCS
npenoaaBaTesieM U 00bsBIsAeTcs nocae oTBeTta. [IpenogaBartens, MPUHUMAIONIUHN 3a4eT WM SK3aMEH,
JUYHO HECET OTBETCTBEHHOCTD 32 MPABUIHLHOCThH BBICTABICHUS OLIEHKH.

OcodeHHOCTH peann3anv THCHUIIJIMHBI «Cneuuanbmﬂe IJiIaBbl MaTEeMaTHUKW» 1JiId HHBAJIUA0B
1 JIMI ¢ OTPAHNYCHHBIMH BO3MOKHOCTAMHU 310POBbA

O6yquMe 110 OUCHUIIIINHE <<CH€LII/I8,JII)HBIG TJIaBbl MAaT€MaTUKKW)» HWHBAJIMAOB W JIUI C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbsl (anee OB3) ocymiecTBisieTcss IpernoaaBaTesieM ¢ y4eTOM
0COOCHHOCTEH TCHXO(GHU3MUYECKOTO pPa3BUTHUS, WHIMBUIYATbHBIX BO3MOXHOCTEH W  COCTOSIHUS
37I0POBBSI TAKUX 00YYaAIOIINXCS.

OOyuaromyiecss ¢ OrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3/10pPOBbsI 00€CIIEYEHBI AIICKTPOHHBIMH
00pa3oBaTeNbHBIMH pecypcamMu B (pOpMax, alaliTUPOBAHHBIX K OTPAaHHYCHHUSM UX 3[JOPOBBSL.
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7 @OoHABI OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLIEHUBAHMS Pe3Y/JIbTATOB 00y4eHU

Meroanka npenogaBanus QUCHUTUTHHBL « CIieaibHbIC TJIABBI MATEMATHKI» U PeaTU3aliyst
KOMIIETEHTHOCTHOTO TOJX0/Ia B M3JIOKEHHH M BOCIPHUSATHU TIPEAYCMATPHBACT HCIIOJIH30BAHHE
CIEIYIOIIMX AKTUBHBIX M HMHTEPAKTUBHBIX (POPM NpPOBEACHHS TPYIMIOBBIX, WHAMBHUIYAIbHBIX,
ayJIMTOPHBIX 3aHSATUH B COUYETAHUH C BHEAYIUTOPHOU pabOTOM ¢ 11enbi0 (POPMUPOBAHUS U PA3BUTHS
po(heCCHOHATLHBIX HABBIKOB, 00YJaIOIIUXCSI:

— MOJTOTOBKA, TMPEJACTaBICHUE U OOCYXKIEHHE TMPEe3eHTAlM Ha MPAKTHIECKUX
3aHATHSAX;

— UCTIOJIb30BaHNE WHTEPAKTUBHBIX (JOPM TEKYIIEro KOHTPOJIS B (hopMe ayaUTOPHOTO
WHTCPHETTECTHPOBAHHSI,

— pelIeHre 3a71a9 Ha MPAKTUICCKUX 3aHATHSX.

OneHo4Hble CpeACTBAa [JIsi TeKyLIero KOHTPOJISI YCNeBAeMOCTH, NPOMEKYTOYHOM
aTrecTalMd MO0 HWTOraM OCBOCHUSI JHCHUIUIMHBI M Y4YeOHO-MeTOaMYecKoe olecrnedeHue
CaMOCTOSITeIbHOM PadoThl CTYICHTOB

B mnpomecce oOydeHHMS HMCHOJB3YIOTCS OICHOYHBIE (OPMBI CaMOCTOSATEIBLHON paldOTHI
CTY/IEHTOB, OIICHOYHBIE CpPEJICTBA TEKYIIEr0 KOHTPOJSI YCIEBAEMOCTH M IPOMEKYTOUHBIX
aTTeCTalMi:

TECTOBLIC 3aIaHHUS,

YCTHBIH OIIpoC,

pelieHue 3aaay,

DK3aMeH.

@DoH/I OLIEHOYHBIX CPEACTB AJIsl MPOBeJIeHUs MPOMEKYTOYHOM aTTeCTAlMN 00yYaKUIUXCs M0
AUCHHUILIMHE (MOIYJIIO)

[lepeyeHb KOMIETEHLMI C yKa3aHHEM 3TanoB MX (DOPMUPOBAHHS B IMPOIECCE OCBOCHUS
00pa30BaTeNbHON MPOrpaMMbl

B pe3ynbraTe 0OCBOSHUS TUCHUIUIUHBI (MOAYIIsT) (POPMUPYIOTCSI KOMITETEHINH:

Kon B pesyabraTe ocBOeHUs1 00pa3oBaTeIbHOM MPOrPaMMbl 00y4YAKOLIUIiCS 10JKEH
KOMIIETeHLIN U o01agaTb
OIIK-1

[IpuMeHATh eCTECTBEHHOHAYYHBIEC U OOUICHH)KECHEPHBIC 3HAHMS, METOJBI MaTeMaTHYeCKOTO
aHaJM3a U MOJICIIMPOBaHHA B IPO(eCCHOHANBHOM eI TeNbHOCTH

B nponecce ocBoeHuss oOpa3oBaTeNbHON MPOrpaMMbl JaHHbIE KOMIIETEHIMM, B TOM YHCIIE HMX
OTJIeNIbHbIE KOMIIOHEHTBI, (POPMHUPYIOTCS MOITAMHO B XOJI€ OCBOEHUS 00YyYaIOLUMMUCS AUCLUILINH
(MomyJieit), MpakTUK B COOTBETCTBUM C YYEOHBIM IUIAHOM M KaJeHAAPHBIM IpadukoM ydeOHOro
nporiecca.

7.2 lIkana 1 KpUTEPUH OLCHUBAHUSA Pe3yabTATOB 00y4YeHH S

IlokazaTenem OLICHUBAaHUA KOMHCTCHHI/II\/'I Ha pas3jiMdHbIX OJTallaX HX (I)OpMI/IPOBaHI/ISI
ABIACTCA OOCTHKCHHUC O6y‘-IaIOI_I_II/IMI/ICH IJIAaHUPYCMBIX PE3YJIbTATOB O6y‘-I€HI/IH o AUCHUIIINHE
(MoayII0).




Kpurtepuu oueHuBanus

IHoka3arean ) 3 4 5
OIIK-1. [TpumMeHATh ecTeCTBEHHOHAYYHBIE M OOIIENH)KEHEPHBIE 3HAHUS, METOAbI MATEMAaTHYECKOT0 aHAJIN3a ¥ MOJEITUPOBAHUS B IPOHECCHOHATBHON AESTEILHOCTH
3HaTh: ocHOBHBIE | O0yJaromuiics OOyyaromuiics  AeMOHCTpupyeT  HemonHoe | O0yJaromuiics nemMoHcTpupyeT | O0ygaromuiics
TTOJIOKEHUS JIEMOHCTPHUPYET  TIOJIHOE | COOTBETCTBHE 3HAHWHA OCHOBHBIX IIOJIOXKEHUH | YaCTHYHOE COOTBETCTBHE  3HAHWM | IEMOHCTPHUPYET TIOJTHOE
MaTEeMaTUKU IUISL | OTCYTCTBUE WIH | MATEMATHKH JUTS PEHICHUs 3a/1a4, BO3HUKAIONINX | OCHOBHBIX TIOJOXCHHH MAaTeMAaTHUKH | COOTBETCTBUE  HEOOXOIMMBIX
perieHus 3ajJ1a4, | HEJJOCTaTOYHOE B XxoAe NpodecCHOHANBbHON AEATENLHOCTH. | Ul pelleHHs 3a/1a4, BOSHUKAIOMINX B | 3HAHUH OCHOBHBIX TOJIOKEHUH
BO3HHUKAIOUINX B XOJIE | COOTBETCTBHE 3HaHui# | JlomyckaroTcs 3HAYUTETIbHBIE OIINOKH, | X0 MpopeCcCHOHATLHON | MATEMATUKA Uil PELICHUs
pohecCHOHATBHOM OCHOBHBIX MOJIO’KEHUH | IPOSIBIISIETCS. HEJOCTATOYHOCTh 3HAHUH, 110 PSAY | NEATEIbHOCTH. JormyckaroTces | 3a7a4, BO3HHKAIOMIAX B XOJE
JESITETFHOCTH. MaTeMaTHKH Ul pElIeHUs | MoKaszarenel,  oOy4arommiics  HWCHBITHIBAET | HE3HAYNTEIHHBIE OINOKH, | PO ECCHOHATEHOM
3a]a4, BO3HUKAIOUIMX B | 3HAUUTEJbHBIEC 3aTPYJHEHUS MIPU ONEPUPOBAHUM | HETOYHOCTH,  3aTPyOHEHUS  TIPU | AESTEIBHOCTH. CBoboHO
Xome TNpodeccHOHATBHOH | 3HAHUSMU [IPH UX TIEPEHOCE Ha HOBBIE CUTYalluH. | aHATMTUYECKUX OTIEPaLUsX. OlepUpyeT MNPUOOPETCHHBIMU
JIeSITeTLHOCTH. 3HAHUSAMHU.
YmMmers: ucnons3oBats | O0y4atomuiicss He ymeeT | OOyuatomuiics  JeMOHCTpupyer — HemosiHoe | OOydarommiics nemoHcTpupyetT | OOyyaromuiics
METO/IbI WIM B  HEJOCTaTOYHOU | COOTBETCTBHE YMEHHUIH HCIOJb30BaTh METOMABI | YACTUYHOE COOTBETCTBHE yMEHHUH | JEMOHCTPUPYET IOJIHOE
MaTeMaTHYECKOTO CTETIeHN YMEET | MaTeMaTHYeCcKOTO  aHalu3a Ui ONFCAHUS | HCIIOJb30BaTh METOJIBI | COOTBETCTBHUE YMEeHHH
aHanm3a JUTS | FICTIOJTB30BaTh METO/TBI | OCHOBHBIX 3aKOHOMEPHOCTEW, NIEHCTBYIOIIUX B | MATEMAaTHYECKOTO  aHalu3a  JUIA | HCIIOJIb30BaTh METOTBI
OMHCAaHUs OCHOBHBIX | MATEMATUYECKOIO aHaIW3a | IPOLECcCe M3TOTOBJICHUSA NPOAYKIMH. | OIIMCAHUS OCHOBHBIX | MATEMaTUYECKOTO aHaIu3a st
3aKOHOMEpHOCTEH, JUISL OINHUCaHMsI OCHOBHBIX | Jlomyckarorcs 3HaYUTEIbHbIE ommnOKY, | 3aKOHOMEPHOCTEH, JEWCTBYIOUIMX B | OMUCAHUS OCHOBHBIX
JEHCTBYIOLTIX B | 3aKOHOMEPHOCTEH, MPOSBIISIETCA HEOCTATOYHOCTh YMEHH, 10 pALy | Ipollecce U3TOTOBJICHHUS MPOAYKLHMH. | 3aKOHOMEPHOCTEH,
nporecce JICUCTBYIOIIMX B MpoOlecce | oKa3aTeneH, oOyJaromIiics WCTIBITHIBAET | YMEHUSI OCBOEHBI, HO JOMYCKAalOTCS | ACMCTBYIOIIMX B  MpOIECcCce
W3TOTOBIICHUS M3TOTOBJICHUS POAYKIIUH. | 3HAUUTEIbHBIC 3aTPYJHEHUS MIPH ONEPUPOBAHUH | HE3HAYUTEIHHBIE OIIMOKH, | U3TOTOBICHUS MIPOAYKIINH.
MPOIYKIHUU. YMEHUSIMH TP WX [EepeHOCe Ha HOBBIC | HETOYHOCTH,  3aTpynHeHuss  mpu | CBoOoaHO OTIEpUpPYET
CUTYaIUH. AQHAJIUTHYECKUX oreparusx, | IpUOOPETCHHBIMH ~ YMEHUSMH,
MEpPeHoCce yMEHWH Ha  HOBBIC, | IPUMEHSIET HX B CHTYaIHsIX
HECTaHJAPTHBIC CUTYAITHH. MTOBBIIIIEHHOM CJI0HOCTH.
Baagernb: OOyuaromuiics He BiazeeT | OOyJaronMics BiIajeeT HaBbIKaMu MpuMeHeHus | OOyJaronmiics vacTuaHo BiageeT | OOydaromuiics B TOJHOM
- HaBbIKaMy | MM B HEJOCTATOYHOH | coBpeMeHHOTO MAaTeMaTU4YEeCKOIO | HaBbIKaMU MpUMEHEHUs | o0beMe BJaneeT HaBbIKAMHU
[PUMEHEHUS CTCICHH BIANCET | yycTpymMeHTapHst TSt pelIeHH s | COBPEMEHHOTO MaTeMaTHYECKOTO | IPUMEHEHUS  COBPEMEHHOTO
COBPEMEHHOTO gg:f’zlﬁg}?HoroanMeHeHm po¢heCCHOHAIBHBIX 3a1ay; METOJIaMH | MHCTPYMEHTapus Ui PEIICHUsS | MATEeMaTHYeCKOTO
MAaTeMaTUYECKOTo MaTI;MaTI/I‘-ICCKOFO MaTeMaTHYeCKOTO aHalnM3a W MOAEIMPOBAHMS. | MPO(PECCHOHATBHBIX 3a/1a4; | MHCTpYMEHTapus JUIsl peLICHUS
HCTPYMEHTapUA MU |y orionienrapus st HomyckatoTcst 3HaYUTEIbHbIE omuOKY, | METOITAMH MaTEMaTHYeCKOTO aHaiu3a | Npo(ecCHOHaIbHBIX 3a]a4;
perieHus MIPOSBIISIETCS HEJIOCTaTOYHOCTD BIIA/ICHUS | U MOAETUpPOBaHMs. HaBBIKM OCBOCHBI, | METOAAMH  MaTEMaTHYECKOTO

pereHus mpogeccuo-

HaBBIKAMH T10 Py ToKasareneit, O0yJaronumics

HO JONYCKAKTCA HC3HAYUTCIIBHBIC

aHaJlnda W MOACIUPOBAHUS.




PO eCCHOHATTEHBIX

3ajay; - MeToJaMu
MaTeEMAaTHYECKOTO
aHaIM3a u
MOJIEJIMPOBAHUSL.

HAJIBHBIX 3aJa4, MCTOAaMH
MATEMAaTHYCCKOIro aHajJu3a
U MOACIIMPOBAHUA.

HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUSA IIpU
MNPUMCHCHUHN HABBIKOB B HOBBIX CUTYAllUAX.

OIMOKHN, HETOYHOCTH, 3aTPyAHEHUS
MpH  aHAJUTUYECKUX  ONepaIusx,
MepeHoce yMEHUM  Ha  HOBEIE,
HECTaHJApTHBIC CUTYyaITUH.

CBo0OogHO
MONYYCHHBIC
CUTYAIHSIX
CJI0KHOCTH.

MIPUMEHSET
HaBBIKA B
MHOBLIIIIEHHON
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®opMa NIPOMEKYTOUHOM ATTECTAUMM: IK3AMEH.

[TpomexyTounast aTrecTanus oOydarommxcs B popMe dK3aMeHa MPOBOIUTCA IO pe3ysbTaTaM
BBITIOJTHEHUSI BCEX BHUJOB Y4eOHOM pabOThl, NPEIyCMOTPEHHBIX Yy4e€OHBIM IUIAHOM IO JaHHOM
JTUCIUIUINHE (MOAYJIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAaThl TEKYIIETO KOHTPOJSI YCIEBAaeMOCTU B
TeyeHne cemectpa. OneHKa CTeNeHH TOCTHXKEHHS OO0Yy4YaroUuIMMHCS IUIAHUPYEMBIX pe3yJIbTaToB

oOyueHuss TO JUCHUIUIMHE (MOIYJI0) TPOBOJIUTCS TpPEroaaBaresem,

BECAYIIUM 3aHATHUA 110

JUCHHUIUIMHE (MOJYJII0) METOZOM 3KCIepTHOHW oueHKU. [1o mToramMm mpomexyTouyHOW aTTecTaluu IO
JUCLHUIUIMHE (MOJYJII0) BBICTABISIETCS OILCHKA «OTJIIMYHO», «XOPOILO», «YIOBIETBOPUTEIBHO» HWIIH
«HEYJOBIETBOPUTENBbHO». K INpOMEXyTOUHON arTecTalMM JAOIYCKAlOTCA TOJNBKO CTYIEHTHI,
BBITIOJTHUBIIIME BCE BU/IbI yUeOHOU pabOThI, IPEayCMOTPEHHBIE pabodel MporpaMMoil o AUCHHUILIMHE.

IIIkana oueHMBaHUS

Onucanmne

OT1inyHO

Brimonnens!l Bce BHIBI y4eOHOW palOTHl, MPEAYCMOTPEHHbIE YYEOHBIM IIITAHOM.
CTyZneHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWI, YMEHUIl, HABBIKOB NPUBEACHHBIM B
Tabauuax mokKaszareneid, omepupyeT NpHOOPETEHHBIMH 3HAHHUSAMH, YMCEHUSIMH,
HaBBIKAMHM, NIPUMEHAET WX B CUTYaIUsX MOBBIIIEHHON CIOXHOCTH. [Ipu 3TOM MOryT
ObITh JOIYIIEHbl HE3HAYUTENIbHBIE OIIMOKYM, HETOYHOCTH, 3aTPyAHEHHUs IpU
AQHAJINTUYECKUX OIEepalkax, epeHOCe 3HAaHUN W yMEHHH Ha HOBBIE, HECTaHJAPTHBIC
CUTYaINH.

Xoporiio

BreimonHensl Bce BHIBI y4eOHOW paOOThI, IMPEIyCMOTPEHHBIC YYEOHBIM IIJIAHOM.
CTyleHT JIEeMOHCTPUPYET HEIMOJHOEe, MPABWILHOE COOTBETCTBHE 3HAHWIA, YMEHU,
HABBIKOB TPUBEACHHBIM B TaOJIWIaX IOKaszarened, 00 eclii MpH 3TOM ObUIH
JIOTTYIIIEHBI 2-3 HECYIIECTBEHHBIC OITHOKH.

Y 10BNETBOPUTEIBLHO

BrimonHeHbl Bce BHIBI yueOHOW pabOThI, MPEAYCMOTPEHHBIC YYEOHBIM ILTAHOM.
CTyIoeHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHHH, B KOTOPOM OCBEILEHA OCHOBHAs,
HanOoJjee BaKHAs 4YacTh Marepualia, HO MPH 3TOM JOMYIICHAa OfHA 3HAYUTENbHas
omrOKa MM HETOYHOCTb.

HeynosneTBoputensHo

He BeimonHen oauH win 6onee BUAOB yueOHOW pabOThI, MPEeAyCMOTPEHHBIX YUeOHBIM
r1aHoM. CTyI€HT IEMOHCTPHUPYET HETOIHOE COOTBETCTBUE 3HAHUMN, YMEHH, HAaBBIKOB
NpPUBEICHHBIM B TaOJNHMIAX TIOKa3aTelei, JOMYCKAIoTCs 3HAYUTEIbHBIC OIIMOKH,
TIPOSIBIISIETCSI OTCYTCTBUE 3HAHWH, YMEHUI, HABBIKOB MO PSIY MOKazaTenel, CTyJeHT
WCTIBITHIBACT 3HAYUTENFHBIC 3aTPYTHEHHSI TIPY ONIEPUPOBAHUY 3HAHUSMU U YMEHHUSIMH
IIpH UX NEPEHOCE Ha HOBBIE CUTYAlIHU.

@DoHADBI OLIEHOYHBIX CPEACTB NPEACTABJICHBI B IPUJIOKEHUMN bk paﬁoqeﬁ nmporpamme.
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[Tpunoxenue A k paboueil nmporpamme
CTpykTypa u coaep:kanue TUCHUININHBI «ClenuajJbHbIe [VIABbl MATEMATHKID) 110 HANIPABJICHHUIO NOATOTOBKH
15.03.04 ABToOMaTH3aUA TEXHOJOTHYECKHUX MPOLECCOB U NMPOU3BOJACTB (0akaJjaBp)

OuHo-3a04uHast popma o0yueHHust

Buasbl yueOHoO# padoThI, BKJIIOYas ®opmbl
CaMOCTOSATEJBHYI0 padoTy Buabl camocTosiTeIbHON PpadoThl | aTTeCTALIMHI
n/n Paznen CTYJI€HTOB, U TPYA0€MKOCTh B CTY/€HTOB *
yacax
J | II/C | Jlag | CPC |KCP | AC | YO | P33 P [Kp| T ) 3
Cayuaiinsie coOBITUS 6 4 22 +
2 CrnyuaiiHble BETUYHHEI 6 4 24 + +
3 CratucTryecKre OLCHKU. DJIEMEHTBI TEOPUU KOPPETSIIIU 6 4 32 +
Dopma ammecmayuu 1 1 1 9
Bcero yacoB no AuCHUIUIMHE B 4ETBEPTOM CEMECTpE 18 12 78
Ounas ¢popma o0y4eHust
Buapl yueOHo# padoThl, BKIKOYas DopMbl
CaMOCTOSATEJBHYI0 padoTy Buasl camocTosiTeIbHOM PadoThl | ATTeCTAlIHA
n/n Paznen CTYIeHTOB, H TPY10€MKOCTh B CTYeHTOB *
yacax
J |II/C | Jag | CPC |KCP | AC | YO | P33 P (Kp | T 9 3
Cry4aiiHbie COOBITHS 6 12 14 +
2 Cry4aiiHble BETHYHHBI 6 12 20 + +
3 CrartucTrdecKkre ONCHKH. DJIEMEHTHI TEOPHUHU KOPPETISAITIH 6 12 20 + +
Dopma ammecmayuu 1 1 1 9
Bcero yacoB no AuCHUIUIMHE B UETBEPTOM CEMECTpE 18 36 54

* — CokpaieHusi (pOpM OLEHOYHBIX cpeacTB cM. B [Ipuiioxkenun B.
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[Tpunoxenne b x paboueit mporpamme

MUWUHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHUS POCCUNCKOW ®EJIEPAIINA
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXJEHUE BbICIIET'O OBPA30OBAHUS

«MOCKOBCKHW MOJIMTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKMI MMOJIUTEX)
DNeKTPOCTANbCKUN HHCTUTYT (pusmasn) MoCKOBCKOIO NMOJUTEXHUYECKOT 0
YHHBepPCHTETA

Hanpasnenue moaroToBku
15.03.04 ABTOMaTH3auMs TEXHOJOTMYECKHUX NPOLECCOB 1 NMPOU3BOACTB

HanpasieHHOCTHh 00pa30BaTEIbHOM MPOrpaMMBbl
«PoGoTH3MpPOBaHHBIE KOMILJIEKCHI»

®opma 00yyeHHsI: OYHAsI, OUHO-3a0YHAs

Buner npodeccroHanbHOM 1eATeNbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKASL.

Kadenpa: «I[Ipuknaanas maremaTuka 1 MHPOPMaTHKa

®OH/J ONEHOYHbIX CPEACTB
IO AMCHUIIJIMHE
«CrnenuajbHble I1aBbl MATEMATHKID)

Cocrasg: 1. Ilacnopt (hoHIa OLIEHOYHBIX CPENICTB

2. OnucaHue OLEHOYHBIX CPEJCTB:
Pa3HOYpPOBHEBBIE 3a/1a41 U 3a/1aHUs,
KOHTpOJIbHas paboTa, yCTHBIN OIpoC,
TECTOBBIE 33JaHNUs, BOIIPOCHI K IK3aMEHY

CocTaBuTelb: 0II.

Anexcees I1.JI..

OnektpocTanb 2026
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HacnopT (l)OH)Ia OLCHOYHBIX CPEACTB IO TUCHUIIJIMHE «Cneuuanbm,le IJaBbl

MaTeMaTUKHN»

Hanpasnenne noarotoBku
15.03.04 ABTOMaTH3aUA TEXHOJOTHYECKHUX MPOIECCOB U NMPOU3BOICTB

HanpasnenHocTs 00pazoBaTeIbHOM NPOrpaMMbl
«P0o00TH3MpPOBaHHBbIE KOMILIEKCHD)

YpoBeHb OakajaBpuat

dopma 00ydeHus

OYHasi, OYHO-3a09HasA

Ne n/m | KoHTpoaupyemblie pa3iensl (TeMbl)
JUCLIATUIMHBI

12 | CnyuaitHbie cOOBITHS
13 |Cayuaiinble BeTUYUHBI

CraTtucTudeckre OLUeHKH. DJIEeMEHThl TEOPUU
KOppemsiuu

14

[IpomexyTouHas aTTecTanus

Kox xonTponupyemon
KOMIIETEHIIMH (MU ee
4acTH)

OIIK-1
OIIK-1

OIIK-1

HaunmenoBauue
OLICHOYHOTO
cpeacrTaa

DK3aMeH



IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

«CnenmuaiabHble I1IaBbl MATEMATHKH

®T'OC BO 15.03.04 ABToOMaTH3aMs TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOACTB

B nponecce 0OCBOCHUA ,Z[aHHOfI JAUCHUININHBI CTYACHT q)OpMI/IpyeT U ACMOHCTPUPYCT CIACAYIOINEC KOMIICTCHIIUN:

mpoh)eCCUOHANBHBIX 3a]1aY;
- METOJIaMH MAaTEMaTHYECKOT0 aHanu3a u
MOJIETTUPOBAHUSL.

KOMIIETEHIIUN Ilepeyenb KOMIIOHEHTOB Texnonorus ®opma Crenenn ypoBHel 0CBOCHHS
HHJIEKC (popmupoBanus OLIEHOYHOI'0 KOMIICTEeHLHH
®OPMYJINPOBKA KOMIIeTEeHIN i cpencTBa
OIIK-1 IIpumensTy 3HATH: JIEKIUs, YO, ba3oBblil ypoBeHb
€CTECTBEHHOHAYYHbLIE ¥ OCHOBHBIE TIOJIOKEHHSI MATEMATHKH JUTS PEIICHHS camocrositenbHass | K/P, BIIaJIceT HaBBIKAMH paboThI c
o6meI/IH>I<eHepHLIe 3a7a4, BO3HUKAIOIUX B xome HpocbeccHOHaj'[L pa60Ta, T, P33, OCHOBHBIMH IIOHATHUSIMH U METOJAaMU B
3HaHWS, METO/Iblyoii 1eSTeNbHOCTH. MPAKTHYECKUE 3ayer, paMKax JUCIHILIIHHEL.
MaTEMATHIECKOTO AHANN3A Yy ieTh: 3aHATHUS 9K3aMeH IMoBbIIEHHDBI YPOBEHD
1 MONCIMPOBAHWA B pycnonp3oBaTh METOABI MAaTEMATHYECKOTO aHAIM3a CBOOOIHO BIAfeeT MaTeMATHYCCKHUMH
NMpodeccHOHATLHOH IS ONMCAHHMS  OCHOBHEIX  3aKOHOMEPHOCTEH, MeTo1aMH H NpUHIHUIIAMH
eI TeTEHOCTH JIeHCTRYOMIX B mporecce H3TOTORIICHMS MIPHOOPETCHHUS, UCIIOJIb30BaHHUS u
npoy K. Biaxers: OOHOBJICHUS Oonee ) TIIyOOKUX
MaTeMaTHYeCKHX  3HAaHWH;  BIAJIEeT
- HaBBIKaMH IPUMEHEHHUSI COBPEMEHHOTO
Pa3THIHBIMA criocobamu cbopa,
MaTeMaTU4YECKOT0 HHCTPYMEHTAPUS JJIs PEIICHUS
00paboTKH u MIPUMEHEHUS

MaTeMaTH4YecKol nH(popMaLuy;
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7.3 OneHOYHBIE CPEACTBA MO AMCHUIVIHHE «CrienrajbHbIe IJIaBbI

MaTeMaTHKN»
Ne HaumenoBanue Kpartkast xapakTepucTika OLleHOUYHOTO IIpencraBnenue
/T OLICHOYHOTI'O cpencTaa OLICHOYHOTO CPE/CTBA B
cpeiacTBa dOC
1. KonrponbHas  |CpencTBO MPOBEPKH yMEHHH MpHUMEHSITh KOMIUIEKT KOHTPOIb
(camocTosTeNbHas) MONydYEHHbIE 3HAHMS JUIs pelleHus 3anadHbIX 3aJaHHH 110 Bapy-
pabota (KP) OIPE/ICJICHHOT 0 TUIIA IO TEME WJIK pa3fely  @HTaMm
2. PaznuyaroT 3a7a4u ¥ 3aJaHU:
a) PEeNpoOayKTHBHOTO YPOBHS, IO3BOJISIOLIMNE
OLICHMBATb M  JUAarHOCTHpPOBaTb 3HAHUE
dakTuyeckoro matepuana (0a30Bble OHATHUSA,
QITOPUTMBL, (DaKThI) U yMEHHE TPaBHILHO
UCIIONIb30BaTh CIELMANbHbIE TEPMHUHBI U
MOHSATHSA, Yy3HaBaHHE OOBEKTOB HU3YUEHHUS B
paMKkax OIpEJICIIEHHOTO paszena poo oo PASHOYPOB-
TTUCIUIINHBL,
0) PEKOHCTPYKTUBHOTO YpOBHS, .
Pa3HOYpOBHEBBIE 10350 na0mIME OLIEHUBATH g o oPI SAMAT I S AaHIH

3a1a49U U 3a1aHUs
(P33)

NMAarHOCTUPOBAaTh YMEHHUsSl CHHTE3HPOBATH,
aHaTM3UpPOBaTh, 0000mAaTh (PAKTHUYECKUH |
TEOPETHYECKUI Marepuan C
(GopMyHpOBaHUEM KOHKPETHBIX BBIBOJIOB,
YCTQHOBJICHHMEM IPUYUHHO- CJIEJCTBEHHBIX
CBsI3€l;

B) TBOPYECKOI'O YPOBHS, IO3BOJIAIOLIHUE
OLICHUBaThb W JMarHOCTUPOBATb yMEHUS,
UHTETPUPOBATh 3HAHUS PA3IMYHBIX o0acTei,
aprYMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY|
3pEHHUS.

YeTHBIN onpoc
cobecenoBanue,
(YO)

CpelncTBO KOHTpOJIS, OPraHM30BaHHOE Kak
crnenuanbHas ~ Oecema  IMEJaroruveckoro
paboTHHKAa ¢ OOyYaromuMcs Ha TEMBI,
CBSI3aHHBIC C WM3y4yaeMOH ITUCHHUIUIMHOW, H
paccuMTaHHOE Ha BBISICHEHHE 0O0beMa 3HaHUM
00yJaromerocs: Mo OINpeaeIEHHOMY pa3Jelny,
Teme, npoOseMe U T.I.

Bomnpocs! 1o e
Mam/paszaenam JUCIN
TUTUHBI

Tect (T)

Cucrema CTaHIApPTU3UPOBAHHBIX 3aJaHMM,
[I03BOJIAIOIIAs aBTOMaTU3UPOBATh IIPOLIEYPY
W3MEPEHHsI yPOBHS 3HAaHUM M yMEHUH
oOyyJaromierocs.

dDoHa TECTOBBIX 3a4a-
HUU

DK3aMeH

Wtorosas ¢popma olLeHKH 3HaHUH. B BbICIINX
y4eOHBIX 3aBEJICHUSX IPOBOAATCS BO BpPEMs

DK3aMEHAIIMOHHBIX CECCUM.

Bomnpocs! k 3k3ameny
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KonTposibHbIe BoONpochl M 3aJaHusl AJs TPOBeeHUs] MPOMEXKYTOUHOH aTTecTAlMU

¢popmupoBanue komnerenuuii OIIK-1

Ne Bomnpocsl

L. OcCHOBHBIE TIOHSTHS TCOPHH BEPOSTHOCTEH: CiTydaiiHOE COOBITHE, BEPOSITHOCTD COOBITHSI.
Kitaccnueckoe onpeneneHne BepOSTHOCTH M HEITIOCPEACTBEHHBIN MOJACYET BEPOATHOCTEN.

2. [IpoTuBOMONOXKHBIE — clyyailHble COObITHA. TeopeMbl CIOXKEHHS W YMHOMKEHHS
BEPOSITHOCTEH.

3. ®opmyJibl TOTHON BEpOSATHOCTH U baiieca.

[ToBTopHbIe HcnbITanus. Dopmyna bepHyuin.

5. JlokanbHas u uHTErpangbHas Teopemsl Jlamiaca. OTKIIOHEHNE OTHOCUTEIBHON YaCTOThI OT
IIOCTOSIHHOW BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSX.

6. Crnyualinble BennuuHbl. JlUcKpeTHas ciiydaiiHasi BETMYHHA.
3aKOHbI pacIpe/ieICHUs] BEPOSTHOCTEH TUCKPETHOM CIIy4ailHOW BEJTMYUHBI:
OouHOMUaNbHbIH, [lyaccoHa, TeOMEeTpUYECKUI 1 TUIIEPTreOMETPHUSCKUA.

7. Marematuueckoe 0KHIaHHE, TUCTIEPCUS U CPEIHEKBAIPATHIHBIN Pa30opoc CirydaiHOM
BEJIMYUHBL. TeOopeMbl AJI 3TUX YUCIOBBIX XapAKTEPUCTHK.

8. HenpepeiBras ciyyaiinas BennuuHa. @yHKuus pacupenenenus. Ilnornocts
pactpezenenns. BepoATHOCT onaaaHus HENPEPBIBHOM CIIy4ailHOW BEJIMYMHBI B
3aIaHHBIA UHTEpBAJI.

9. HopmanbHblii 3aK0H pacnpeencHusl.

10. | ITapa ciydaliHbIX BEeIHUYMH: TaOIUIA pacIpeIeIeHUs BEPOITHOCTH, HHTEPBAIIbHOE
pacrpeielieHIe Ha KOOPIMHATHOM IJIOCKOCTH. Y CIIOBHBIE BEPOSTHOCTH.

11. | OcHOBHBIE 33]a4N MATEMATUIECKON CTATUCTUKU. [ MICTOTpaMMBbI CrpyTIAPOBAHHBIX
JTAHHBIX.

12. | ToyeuyHble OLEHKH LIEHTPA paCHpPEACICHHS U IUCTIEPCUH, UX HECMEIICHHOCTb.

13. | uTepBanbHble JOBEPUTEIbHBIE OIICHKH MapaMeTPOB HOPMAIBHOTO paclpeaeTIeHHs.
JloBepuTeNbHbIE OLICHKHU JUIsl BEPOATHOCTU

14. | Onpenenenne BEIOOPOYHOH JIMHEHHON perpeccuy METOIOM HAaMMEHBIIINX KBa/IPATOB.
Bri6opounslit koo duimeHt perpeccun. CocTaBieHUE MPSIMbIX PETPECCHH.

15. | OcHOBHBIE IOHATHS TEOPUU BEPOSITHOCTEHN: CITydailHOE COOBITHE, BEPOSITHOCTH COOBITHSL.
Kitaccnueckoe onpeneneHne BEpOSATHOCTH U HEITOCPEACTBEHHBIN MOJACYET BEPOATHOCTEN.

16. | [IpoTuBOIONOXHBIE — CilydaiiHble COOBITHS. TeopeMbl CIOXKEHHS U YMHOXKEHUS
BEPOSITHOCTEH.

17. | ®opmysibl OTHOM BepOsATHOCTH U baiieca.

18. | IloBTopHbIe ucnbiTanus. opmyna bepuyinu.

19. | JlokanpHas u uHTErpanbHas Teopemsl Jlamnaca. OTKIOHEHHE OTHOCUTENIBHON YacTOTHI OT
IIOCTOSTHHOW BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSX.

20. | CnyuyaiiHble BeIMYUHBI. J{MCKpeTHAs CilydaiiHas BeJIMYMHA.

21. | 3akoHbI pacnpe/ieleHusl BEpOSITHOCTEM TUCKPETHOM CITy4yallHOM BEIUYUHBIL:
O6uHoMuanbHbIl, [lyaccoHa, reoMeTpUYeCKUil U THIIEPreOMETPUUECKUN.

22. | MaTtematuuyeckoe OXHIaHue, TUCIIEPCUS U CPeTHEKBAIPATUYHBINA pa3dpoc ciayyaitHOU
BEJIMYMHBL. TeopeMbl [yl 3TUX YUCIIOBBIX XapaKTEPUCTHUK.

23. | HenpepbiBHas cinydaitHasa BennurHa. @yHkuus pacnpeaenenud. [ioTHocTh
pacnpeneneHus. BeposTHOCTh NomnaiaHus HEPEPHIBHOM CITy4aiiHOW BEJIMYMHBI B
3a/IaHHBIA UHTEPBAJL.

24. | HopMasnbHbIi 3aKOH pacipeiesICHUsI.

25. | Ilapa cimy4aifHBIX BEJTMUMH: TaOJIMIa paclpeieIeHus] BEpOSITHOCTH, MHTEPBAJIbLHOE

pacnpenesieHle Ha KOOPAMHATHOM IJIOCKOCTH. Y CJIOBHBIE BEPOSITHOCTH.
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26. | OcHOBHBIE 33JJa4l MaTEMATUUECKON CTATUCTUKU. | NCTOrpaMMbl CTPYNIIIHPOBAHHBIX
JTAHHBIX.

27. | ToueuHble OIICHKHU IIEHTPA paclpeeIeHUs] U AUCTIEPCHHU, UX HECMEIIEHHOCTb.

28. | NHTepBanbHBIC JOBEPUTEIBHBIE OIICHKH MTapaMeTPOB HOPMAIBHOTO PaCIIpEIeIICHUSI.
JloBepuTeNbHBIE OIEHKH /ISl BEPOSITHOCTH.

29. | Ompenenenue BEIOOPOUHOI JTMHEHHON perpeccun METO10M HAaUMEHBIITNX KBaJpaTOB.

Br16opounsriii k03¢ unment perpeccun. CoctaBieHne IPSMBIX PETPECCHU.
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TecToBOE 3a1aHNE IO TEOPUHU BEPOSITHOCTEH H MATEMATHYECKOIH CTATHCTHKE

3AJIAHME 1

Konmuectno cnocobon pacnpelenests TPeX NPHIOBEN MECT B OMHMITHATE M0 TEOPHH BEPOATHOCTEI
cpenn 10 yuacTHHEOR pasHo
BAPHAHTHI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

JAJAHME 2
Mz ypuw, B koTopoii HaxogaTed 6 Gensrx B 4 YepHEIX Mapa, HIBTEKAOT Haydady 2 wapa. Toraa eepoat-
HOCTE TOTO, 4To 00a wapa 6yayT Genwivm, paraa

BAPHAHTBIOTBETOB: 1) 1/3 2) 2/3 3)H1/4 4)14/33.

JAJAHHE 3

B kpyr pamnyca R Gpowena Touka. Toraa BeposTHOCTE TOTO, 4TO OHA NONAAET B IANTPHXOBAHHYIO
001acTs, parHa

BAPHAHTBIOTBETOB: 1)1/2 2)1/3 H1/4 Hl/e.

3AJAHHE 4

Hecosmectuie cobumn A, B, C' ne ofipasyiot nommyio rpynmy cobLmHii, ecii HX BepOATHOCTH pas-
HEL:

1) P(A)=2/3,P(B)=1/6,P{C)=1/6 2I) P(A)=1/3 P(B)=1/2, F{C)=1/6

N PA)=1/4. PMB)=1/3. MC)=1/6 4) P(d)=1/4, P(B)=1/3 P(C)=5/11.
BAPHAHTBI OTBETOB: 1) 2} 3) 4

JAJJAHME 5

bpocator 2 monetsl. Cobeimia: A - repd sa nepeoii Monete, B- nndipa Ha BTOpoil MOHETE ABIAIOTCA!

BAPHAHTBLI OTBETOB: 1) HECOBMECTHEIMH  2) COBMECTHEIMH
1) veranHCHMEIMH  4) TABHCHMBIMH.

JAJAHME &

Crynent suaet 20 sonpocos nporpasaiel w3 30, Toraa seposTHOCTE NPABHILHOTD OTBETA Ha 3 BONPOCA
paBHa

BAPHAHTEI OTBETOB: 1) 37/203 29 8/27 319/75 4)146/203.

3ANAHME 7

B nepmoii ypre 6 Genkx v & HepHuIx wWapos, Bo BTopoil 7 Genwx # 3 yepusix wapa. Hi wayaauy ssatoi
YpHE BEIEYT 0 wap. Torna eeposTHOCTE TOTO, 9TO ITOT AP OKAAKETCA DelbiM, paBHa

|Una31 |

IAJAHNE 8
Cobrrie 4 MOMeT HACTYIHTE THIIE TPH YCIOBHH MOARIEHAA 0JHOTO H3 2-X HECOBMECTHRIX COORITHI
B, w B,, obpasyiommx nomyo rpynny. Hisectnsl sepostioets P(B)=2/3 u ycnosuwe pepostro-
cru By (A)=1/3. B, (d)=2/5. Torna sepoaTnocts coGLrmis A pasna

BAPUAHTBI OTBETOB:  1)16/45 2)28/45 3)22/45 4)17/45.

TAJIAHME 9

JlHckpeTnas cay4aiinan BenHYHHA 38]jAHA JAKOHOM PacipefeneHid BepoATHOCTE

1 3
P 01 03 08

Toraa e€ ¢pyukuns pacnpenenenns sepostuocteil F (X)) umeer mua

BAPHAHTLI OTBETOB:
0 npu x=<1 01 nmpu x<1
03 l<x<3 0.4 l<x<3
1) F(x)= npu l<x d 2 F(x)= mpu l<x
06 npu 3<x<5 1 nmpu 3<xx5
1 npu X5 0 mpu X5
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0 mpr x=1 0 npu x=1

01 mpu l<x=3 01 mpuw l<x=3
g 04 mpu 3<x=5 s 03 nmpn 3=<x=5

1 npu X=5 0.6 npu X=35
JAJNAHHE 10

Henpeprisnas ciyvaiinas seIHYHHA 3alaHa HHTerpaiLHOE Gyukuned
0 npu x=0,

pacnipesencuns Bepostuocteii. F(X)={x"/9 npu O<x<3,
1 npu x>=3.

Toraa mioTHOCTE BepoaTHOCTe [ (X) HMeeT sl

|Dme1 |

JAJAHHE 11

b
1~
Ed

[padmk MOTHOCTH BepOATHOCTEH f(x) NokasaH Ha pucynke. Torna IHaveHne
paABHD
BAPHAHTBI OTBETOB: 1)0.5 21 3 2 42
JANAHHE 12
JuckpeTnas cayuaiinas BenHYHHA 341313 JAK0H0M PACTIPESCIEHHA BEPOATHOCTE

g 0 1
P 0.2 0.3 0.5
Torga eé MaTeMaTHYECKOS OORHIAHHE H JHCTIEPCHA PABHE

|D’naer

3AJIAHHE 13

Beposaruocts noaenenns cofutig 4 B 30 HelaBHCcHMEIX HCTILITAMAAX, TPOBOIHMEN Mo cxeMe Bepuyn-
o, paera 0,6, Toraa aMcnepcHa YHCIa NOABNERHI 7Toro colLITHA paBHa

BAPHAHTEIOTBETOB: 1) 024 218 372 412

JAJAHHE 14

Henpeprinsas cnyuaiinag BeTHYHHA pacnpeleneHa pasHoMepHo Ha nuTepeane (6, 10). Torga 8 matema-
THYECKOe ORHIAHHE H JHCIEPCHA COOTRETCTREHHD PARHEI

| Orser |

IANAHHUE 15
Henpeprisnas cnyuajinas pemmunna X nogunHena HOPMANEHOMY 3AKOHY pacnpeieneHi ¢ MaTEMaTH-
yeckuM oxnaanneM M(X)=a =20 Beposmnocts e€ nonananna s uatepsan (20, 25) pasna 0.4. To-

rfa BepOATHOCTE e€ Nonaganns B HaTepsan (15, 20) pasua

| Ormer |
JAJAHHE 16
CTaTHCTHMECKOE PAcTpeleieHHE BRIOOPKH HMEET BHI
X 2 4 5 8
i
n, 2 5 7 i
Toraa oTHOCHTENEHAS YACTOTA BAPHANTEL X, = 4 pamua
[ Omser |
JAJIAHHE 17

[No nubopre ofwema B =100 nocrpoena rucrorpavma wactor.
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h[

0

8

a —

2 {

0 2 & iz 16 X
l'orna znavenHe g panHo:
| Orser |
JAJAHHE 18

HapecTno craTHCTHYECKOE pacTIpeleneHie BRIGOPKH
X, 6 7 10 12 13

n 3 & 5 7 4

Torna e€ pbopounas cpeguas X, panHa

| Oraer |
IAJLAHUE 19
Jana sabopka obkesma 7. ECIH Kak Ik 21eMenT BRIDOPKH YMENBINHTE B TPH paia, To BROOpOYHAS
cpenuss X
BAPHAHTEI OTBETOB: 1) ue nasendtea 2) ynMeHBIIHTCA B 3 pasa
3)yrenmunTca B 3 paza  4) ymenemHTCeE B 9 pas.
JAJAHHE 20

Mona M, u meanana W, BapHALHOHHOTO PAja
X 12 13 15 16 12 20

n 4 9 18 14 11 5

paABHEL

|D’rne1 |

JAJIAHHE 21
Brifopounas cpeHas 118 JaHHOIO CTATHCTHYECKOTO PacrpeleleHns BRSOk
x 2 4 5 3 10

n 4 7 14 5 ¥

pasua X, =0. Torna subopounas qHcnepcus Dﬂ paBHa

BAPHAHTEI OTBETOB: 1)41 23220 3) 1,025 4y 6,25

JAJAHHE 22

Haiitn gosepHTeILHEI HHTEPBAN N4 OLEHKN C HAZERHOCTRID 3 = 0,95 HeWIBECTHOIO MATEMATHYECKD=
ro KHIAHHA HOPMATEHO pacnpeieneHHoro npuitaka X reMepaneHoil cOBOKYIHOCTH Xp, eClH H3-

BecTHE o0nem muboprn 1 =30, subopounas cpenuas X, = 2500, cpeanee kpagpaTiueckoe oTnone-

HHe reHepankioil corokynuocTH o =100, KEawTNL HOpManTEHOTE pacnipeenenns =258,

[ Oreer |

JAJAHHE 23
[Ipu nocTpoennn yparsenna nuxeiinoii perpeccunn ¥ wa X © y = ax + b nonyuenw cnenyomme pe-
wnetats: 1, =03, ¢, =2, & =11 Toraa subopounsii kodduument perpeccun GyaeT panen

BAPHAHTEI OTBETOB: lj 055 )11 3022 4) 0275
3AJJAHHE 24
Brfopounoe ypasuenue nuueiinoii perpeccun ¥ wa X mmeer sna: y = 2x—3. Toraa smbopounsil

KOMMIHIHEHT KOPPenalni MokeT OLITE paBen
BAPHAHTBRI OTBETOB: 1)06 2) 06 3) -2 4y 3.
JAJAHHE 25

Ecnn ocuosnas runotesa umeer suy Hy o a =16, 1o konkypupyroweii Gyzet runoresa:

BAPHAHTBI OTBETOB: 1) H:a<l6 2) H:a=<16
3) H:azl6 4) H:a=14
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Kpurtepuu ouenku:

oTaN4HO - 0T 90% 10 100% npaBUIIBHBIX OTBETOB; XOPOLIO
- oT 75% 1o 90% mnpaBUIBHBIX OTBETOB;
YIOBJIETBOPUTENBHO - OT 50% 110 75% TpaBUIBHBIX OTBETOB;
HEYJOBJIETBOPUTENHHO - MeHee 50% MpaBMIIBHBIX OTBETOB.

Ilepeyenb 3a1aHnil ¥ 32124 Ui PellIeHUS HA MPAKTHYECKHUX 3aHATUAX (opMuUpOBaHMe
xkomnerenuuii OITK-1

1. N3BecTHO, uTO 95% BBIyCKaeMOM MPOIYKIHUH YIOBIETBOPSAET CTAHIAPTY. Y IPOIIEHHAS
CXeMa KOHTpOJIA IPU3HAET MPUTOJHOM CTAaHJAPTHYK MNPOAYKLHUIO € BeEposATHOCTBIO 0,9 u
HECTaHAapTHY!0 — c BeposTHocThio 0,08. OmnpenenuTs BEpPOSITHOCTH TOTO, 4YTO HU3IENHE,
Ipoule/iee ynpouEHHbIA KOHTPOJIb, YOBIETBOPSET CTAaHAAPTY.

2. 3ajaH 3aKOH pachpeieseHuss JUCKPEeTHOM ciydaiiHoM BenumuuHbsl X.  Hailtu
MaTeMaTHYeCKOe O)KUJAHUE, JAUCIIEPCHUI0, CpEeIHEee KBajapaTHuecKoe OTKiIoHeHue. [locTpoutsb
rpaduk QyHKIIMN pacTpeeieHHs] BEPOSITHOCTEH CIIydyalHON BETMYHHBI X.

3. HenpepriBHast cimyuaiiHas BenuuumHa X 3afaHa  (QyHKuMed pacnpeaeneHus Wid
IJIOTHOCTBIO pacIpeiesieHuss BeposiTHOCTe. Tpedyercs: a) HAWTH MJIOTHOCTh paclpeneeHus
Wi  (QYHKIMIO paclpeneseHusl BeposSTHOCTEH; ©O) HalTH MaTeMaTHYecKoe OXKUAaHHE,
JTUCIIEPCHUIO, CPEHEE KBAJIPaTUUYECKOE OTKJIOHEHHE, CKOUIEHHOCTh U 3KCLECC PACIPECIICHHUS;
BEPOATHOCTh TOIO, YTO CilyyailHas BEIMYMHA OTKJIOHUTCS OT CBOEr0 MaTEeMaTHYECKOIo
oXuiaHus He OoJiee, YeM Ha OJIHY YETBEPTYIO JUIMHBI BCETO MHTEpBaia BO3MOXHBIX 3HAUEHUH
3TOH BEJIMYMHBIL; B) IOCTPOUTH TpaduKu PYHKIUI pactpeieleHns ¥ IJIOTHOCTH pacTpeieIeHuUs
BEPOSITHOCTEM.

4. 3aKkoH pacrpeneneHus JUCKPETHOM JByXMepHOW ciydailHOM BenuuuHbl (X,Y)
npenacraBieH TaOnuuei. OmnpeaenuTh OJHOMEpPHBIE 3aKOHBI pacCHpelesIeHUs CIydYalHbIX
BesmunH X W Y. HaliTu yclnoBHBIE IUIOTHOCTHU paCHpEeliesICHUs] BEPOATHOCTEH BEJIWYMH.
Bpluucnaute MareMaTuueckue OXHAAHWUS mX W my, NUACIEPCUU Ox U Gy, KOBapHAIlMOHHBIN
MOMEHT Kxy 1 K03()(PULIMEHT KOpPEALUH 7:x).

5. JUid ciy4aiiHOM BENMYMHBI M3 3aJaHus 6 OLICHMBAETCS MaTEMaTHYECKOE OXKHUIAHHUE.
CKOJBbKO HY)KHO CJIeNaTh M3MEPEeHHid, 4TOOBI C BEpOSTHOCTHIO, He MeHbinei 0,95, cpemHee
apu(METHYECKOE ITUX U3MEPEHUN OTKIOHMWJIOCH OT HICTHHHOTO MaTEMAaTUYECKOTO OXKHIAHHS HE
0oJjiee yeM Ha BeTUIHHY &7

6. [To nanHO# BEIOOPKE CiIydailHOM BETUYMHBI X BHIYUCIUTH BCE OCHOBHBIE SMITUPUUECKUE
XapaKTepUCTHKU: MaTeMaTHYecKOoe OXKUIAaHHWE, JTUCIEePCUI0, HECMEIIEHHYIO0 TUCIEepPCHIO,
CpelHee KBaApaTU4YEeCKOE€ OTKJIOHEHWE, TIOCTPOUTh JOBEPUTEIBHBI  HWHTEpBAN  JUIS
MaTeMaTHUYeCKOr0 OXUAAHUS, IOCTPOUTh JOBEPUTEIbHBI HMHTEpBAI Uil JUCIIEPCUU
(moBepUTETHHYIO BEPOSITHOCTh MOJOXKUTH paBHOit 0,95).

7. JUisi OLIGHKM BEpOSTHOCTU TMOsIBIEHHUS JAe(eKToB ObulM 00cie0BaHbl JeTalu,
BBIITYCKaeMble HEKOTOPOH Mpou3BoAcTBeHHOW nuHMeH. Cpenu HuxX ObUIO OOHapyxeHo k
nedexTHpIx netaneil. IlocTpouTh TOBEpUTENBHBIH WHTEpPBAN S WUCTHHHOW BEPOSITHOCTU
MOSIBJICHUS 1€(PEKTHON JIeTalM C JOBEPUTEIbHON BEPOSITHOCTHIO, paBHOi 0,95. [Tapamerpsl n u
k BBIOpATH 110 HOMEPY BapHaHTA.

8. [lo npencraBneHHo B 3agaHuM 1 BbIOOpKE MOCTPOUTH IOJUTOH M TUCTOTPaMMy.
[TogoOpaTh MOAXOAAIINI TEOPETUUECKHN 3aKOH PACTpPECICHUSI BEPOATHOCTEH U MPOBEPHUTH
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TMIIOT€3Y O  COOTBETCTBUM  SMIHMPUYECKOTO  3aKOHA  paclpelesieHus  BbIOpaHHOMY
TEOPETUYECKOMY NpU ypoBHE 3HaunMocTH o= 0,05.

9. [Ipenmnonoxum, 4To JBE MEpPBbIE CTPOKU TAOJIUIBI 3aaHusl | SBISIOTCS W3MEPEHUSMU
CIIy4yallHOM BenWYMHBl X, a JBE IOCIEJHUE — HU3MEPCHMUSIMU CIy4allHOM BEIUYUHBI Y.
IIpoBepuTs runoTe3y 0 paBeHCTBE MaTEMAaTUYECKUX OKUJIAHUN BeJIMYuH X U Y.

10.  Cpenano no 5 u3MepeHuil ciydyailHOM BeaMYMHBI X Ha KaXKJIOM U3 YETHIPEX YpOBHENH
dakropa A. IlomydyeHHBIE pe3ynbTaThl TpEACTaBICHB MaTpuiei X (CTPOKH MAaTpPHUIIBI
COOTBETCTBYIOT YPOBHAM (hakTOpa, CTOIOIBI — HOMEPY U3MEpeHUs). MeToa0M AUCIIEPCHOHHOTO
aHaJM3a MPOBEPUTh TUIIOTE3y O TOM, UYTO (aKkTOp A He BIUSET HA MAaTEMATUYECKOE OKUIAHUE
BEJIMYUHBI X. YPOBEHb 3HAYUMOCTH O MPUHATH paBHbIM 0,05. Marpuitly BeIOpaTh 1O HOMEPY
BapHaHTA.

11. ®akrop A umeer 4 ypoBHs, pakrop B — 5 ypoBHeil. CaenaHo Mo 0THOMY H3MEpPEHHIO
cillyyaiiHOM BenMyuHbl X Ha KaxIoW KoMOMHaAnuu YypoBHel ¢akropoB. IlomyueHHble
pe3yabTaThl MpeJCTaBlIeHbl MaTpulle X (CTPOKH MaTPUIBI COOTBETCTBYIOT YPOBHSAM (akTopa
A, cTonbipsl — ypoBHAM (akTopy B). Meronom nucnepcnoHHOro aHaian3a MpOBEPUTH TUIIOTE3Y
0 ToM, 4yTOo (pakTOopel A W B He BIMAIOT Ha MaTeMaTHYeCKOE OXKHJAHUE BEIMYUHBI X.
[Ipenmnonarath, 4TO B3aUMOJEHCTBUS MEXy (paKTOpaMu HET. Y POBEHb 3HAUUMOCTH 0. IPUHATH
paBabIM 0,05. Matpuity BeIOpaTh 13 3a7aHus 8 0 HOMEPY BapHaHTA.

12. [IpoBeputs runore3y o BausiHuu dakropoB A, B, u C Ha uccaeayeMyro BETUYHHY X,
ecii Bce (PaKTOPbI UMEIOT IO YEThIpe YPOBHS, a U3MEPEHHsI CAEIaHbl [0 IUIaHYy 3KCIIEPUMEHTa
«JIATUHCKUH KBajpaT». Pe3ynbraTsl H3MEpPEHUN NPEACTaBIEHbl MaTpuLeld X, UCKIIIOYas IAThIN
ctonberl (CTPOKU MaTpHUIlbl COOTBETCTBYIOT YPOBHAM (akTopa A, CTOJIOLBI — YPOBHIM (QakTopy
B). Ilpeamonarare, 4TO B3aMMOJACHCTBHS MEXAy (akTOpaMu HET. YPOBEHb 3HAUYUMOCTH O
npuHsITH paBHbIM 0,05.

13. [Ipu n3ydyeHuH 3aBUCUMOCTH MEXAY BEIUYMHOW Y M BenuuuHoM X ObLIO mosrydeHo 15
Iap COOTBETCTBYIOIUX 3HAUYEHHWH OTUX BEIUWYHH. AMNMNPOKCUMHPOBATh CTaTHCTUYECKYIO
3aBUCUMOCTh BEIMYMHBI Y OT X JHHEHHOW (pyHKImen y = ax + b. Berauciuths octaTouHyto
JMCTIEPCUIO U OLIEHKY K03 duunenTa koppensuuu. JlanHble BEIOpAaTh 10 HOMEPY BapHaHTa.

14.  Ilpennosaras, 4To annpoKCHMaLuIo 3afaHus 11 MOXHO ylIydIINTh, alllIPOKCUMHUPOBATH
CTaTUCTHYECKYIO 3aBUCHMOCTh BeJIMuMHbL Y 0T X (QyHKIMeH y = ax” + bxX + ¢ HCXO/Is U3 TOMH kKe
caMOoil TaOJMIBI HMCXOIHBIX JAHHBIX. BBIYHUCIUTH OCTATOYHYIO JUCHEPCHUI0 U  OICHKY
KOPPESLIMOHHOTO OTHOILLIEHUS.

15. Ilo mnpexacraBieHHBIM JaHHBIM aANIPOKCHMHUPOBATH CTATUCTHUYECKYIO 3aBHUCHUMOCTh
BeMYMHBI Y OT X U Z QyHKUMeH y = ax + bz + ¢. BelunciauTe 0CTaTOYHYIO JUCTIEPCHI0, HANTH
OIICHKY 00001mEHHOTO KOA(DPHUITEHTa KOPPETAIUH.

Kpurtepuu oneHnBaHus pelmieHus 3a1a4u

Onenka Kpurepnii onenkn

OTnu4HO CocraBieH mNpaBWIbHBIA  aJIrOPUTM  pEIICHUS 3ajaud, B
JIOTHYECKOM PpAaCCYXJIEHHH, B BbIOOpe (OpMyNl M pEIICHUU HET
OIHI/I6OK, MOJIYUCH BCpHBIfI OTBCT, 3aJlada pCIICHa palMOHaJIbHbIM
CHOCOOOM.

Xopomo CocraBiieH TpaBWIBHBIM  aNrOPUTM  pElIEHUs  3aJa4yd, B
JOTMYECKOM PpACCYXJEHUM U PpEIIeHUH HeT CYLIECTBEHHBIX
OLIMOO0K; MPaBUIBHO cesiaH BbIOOp (opMyi Ui pelieHusi; ecTb
OOBSICHEHHE pEIIEHUs, HO 3ajada pelleHa HepalloHaIbHBIM
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CrocobOM WM JONYLIEHO He Oojiee JBYX HECYIIECTBEHHBIX
OIMOOK, TTOJTy4eH BEPHBIH OTBET

Y,HOBJ'ICTBOPI/ITGJ'II)HO 3az[aH1/Ie IOHATO IIPaBHUJIIBHO, B JIOTUYCCKOM PACCYXXIACHHUHU HET

CYHICCTBCHHBIX OI_HI/I6OK, HO JOMYIICHBI CYIIIECTBCHHBIC OIINOKHU B
BLI60p€ (bOpMYJ'I HJIM B MAaTCMATHUYCCKUX pacycTax; 3aJayva
pemicHa HC MMOJIHOCTHIO UJIN B O6H.I€M BUAC.

HeynosnersopurensHo | 3agaua penieHa HENIPaBWIBHO, MIIU 33Jja4a HE pelIeHa

10.
11.
12.
13.

14.

15.
16.

17.

18.
19.
20.

21.
22.
23.
24.

Ycrublii onpoc gopmuposanne komnerenunii OINK-1

TEOPHS BEPOSITHOCTEM

Bunsl ciyyaitHbIX cOOBITHH.

Krnaccuueckoe M CTaTHCTUYECKOE OIPENEICHUS BEPOSTHOCTU IOSIBICHUS  COOBITHSL.
OcHoBHbIE (POPMYJIBI KOMOMHATOPUKHU.

[IpyHIMI CTaTUCTHUUYECKON YCTOMYMBOCTHM OTHOCHUTEIBHBIX 4acTOT. CBS3b U pa3iuyuue
MEXIy KIIACCUYECKUM U CTaTUCTUYECKUM ONPEEICHUSIMU BEPOSITHOCTH.

I'eomerpuyeckoe onpenencHue BEpoITHOCTH. 3a1aua broddona.

Anrebpa coObituil. [ToHATHS CyMMBI M NpPOM3BENCHHUS COOBITUH, MX TeOMETpHUYecKas
unTeprpetanus. OCHOBHbIE 3aKOHBI aITreOpbl COOBITHI.

Teopema cnosxeHust BEpOSATHOCTEN AJI1 HECOBMECTHBIX cOObITHIA. CleICTBHS U3 Hee.

Teopema crnoxeHus BEpOSTHOCTEH AJI1 COBMECTHBIX COOBITHIA.

Teopema yMHOKEHUSI BEPOSTHOCTEN Ul 3aBUCUMBIX U HE3aBUCUMBIX COOBITHH. [loHsTHE
YCJIIOBHOW BEPOSTHOCTH.

Teopema 0 BEpOSITHOCTH TOSIBJICHUS XOTSI ObI OJTHOT'O COOBITHSL.

@opMyi1a MOJITHONU BEPOSTHOCTH.

®opmyna bepnyim.

JloxanpHas u uHTErpansHas Teopemsl Jlariaca.

Omnpenenenre U TUMBI CIydalHbIX BeduduH. [loHsATHE 3aKOHA pacnpeneneHus ciaydyailHon
BenM4uHBL. Psn pacnpenenenus.

WnrerpanbHas QyHkuus pacnpeneneHus BepostHocTed. OmnpeneneHue, BEpOSTHOCTHBIN
CMBICJI U CBOWCTBA.

[ImoTHOCTB BeposTHOCTEH. OnpeneneHue, BEpOSATHOCTHBIM CMBICI M CBOMCTBA.

CBs13p MEXJIy MHTETPATbHON (YHKIIMEH paclpeieiecHus] BEPOSITHOCTEH U TUIOTHOCTHIO
BEPOATHOCTEH.

Onpenenenue, BEPOATHOCTHBIM CMBICI M CBOWCTBA MAaTE€MaTUYECKOrO  OXHUIAHMS IS
JUCKPETHBIX U HEMPEPBIBHBIX CIYUYANHBIX BEIUYHH.

Omnpenenenne, BEpPOATHOCTHBIN CMBICI U CBOMCTBA JUCIIEPCUU.

buHOMUMaNbHBIN 3aKOH paclpeeIeHUs.

CpenHee M HauBepOsITHEHIIEEe 4YHCIA MOABICHUNA COOBITHA NP OMHOMHAIBHOM
pacIpeacieHuH.

3axoH pacnpezenenus Ilyaccona.

PaBHOMEpHBII 3aKOH pacIpeiesIeHus BEPOSTHOCTEN.

ITOKa3aTeJIbHBINA 3aKOH PaCIIPEECIICHNs BEPOATHOCTEH.

HopManbnblii  3aKOH  pachnpeleneHusl  BEpPOSTHOCTEW. BepodaTHocTh  momagaHus
HOPMAaJIbHO PaclpeeeHHON CTy4ailHOM BEJIMYMHbBI HA MPOU3BOJIbHBIN KOHEUHbI HHTEPBAJ.
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25.

BeposiTHOCTP moOnagaHus HOPMAalIbHO PACIPENEICHHONM CIIy4allHOM BEJIMYMHBI Ha
MHTEpBajl, CUMMETPUYHBIA OTHOCUTEIIBHO CpeNHEro 3HaueHus. [IpaBuino tpex curM. Teopema
JIamynosBa.

26. [IpenenbHbIle TEOPEMBI TEOPUU BEPOSTHOCTEM.
MATEMATUYECKAS CTATUCTUKA

27.  Ilpeamer u OCHOBHBIE 3a/1a4l MATEMAaTUUYECKON CTATUCTUKH.

28.  IlousTHe o0 BEIOOpOUHOM MeTOze. [ 'eHepanbHas 1 BHIOOPOYHAsi COBOKYITHOCTH.

29. OCHOBHBIC TIOHATUS MAaTEeMaTHYECKOM CTATUCTUKM (BapHAllMOHHBIA psijl, dYacToTa,
OTHOCHUTEIIbHAs YaCTOTa, CTATUCTUYECKOE paclpeieICHHe BEIOOPKN).

30. Omnupudeckas GyHKIUS pacipeesieH st BHIOOPKH U €€ CBOWCTBA.

31.  IlosWroH 4acToT U MOJIUTOH OTHOCUTENBHBIX YaCTOT.

32. ['mcrorpamma 4acTOT U OTHOCUTEIBHBIX YACTOT.

33. ToueuHsie O1IEHKH MapaMeTpoB pacnpeencHus. TpeOoBaHus K OLIEHKaM.

34. Bri6opounas cpeansisi. CBOMCTBO yCTONUNBOCTH BBIOOPOUYHBIX CPETHUX.

35.  BoiOopouHas u ucripaBiIeHHAs JUCIIEPCUU.

36. WNHrepBanpHble OLEHKU. JlOBEpUTENBHBIA MHTEPBAJ W JIOBEPUTEIbHAS BEPOSITHOCTD.
[ToHsATHE TOUHOCTH OLICHKH.

37. [TocTpoeHne nOBEPUTEIBHOTO WHTEpPBAJa JUIsl OLICHKH TE€HEPAJbHOM CpelHel mpu
U3BECTHOM CpPEIHEM KBaJpPaTHUECKOM OTKJIOHEHUH.

38.  IlocTpoeHue AOBEpUTEILHOTO HMHTEpBaja JAJs OLIEHKM TIeHEepalbHOW cpelHeil mpu He-
M3BECTHOM Cpe/IHEM KBaJpaTudeckoM oTkioHeHuu. Ciyuail Manoi BeIOOpkH. Pacnipenenenue
CrproneHTa.

39. VYrpoiieHHbIE METOABl pacdyeTa CTAaTHCTHUYECKHX XapaKTePUCTHUK BBIOOPKH. Y CIIOBHBIC
BapHUaHThl. MeTo]| MPOU3BEICHUH.

40. Kputepuu cornacusi. YpoBeHb 3HAUUMOCTH.

41.  Kpurepuii X’ ITupcona.

42.  KoppensuuoHHas U perpecCHOHHAs 3aBUCUMOCTH.

43. VYpaBHeHHE BEIOOPOYHON perpeccuu.

44.  BpiOopouHbIi KOA((DUIIMEHT PErpECCHH.

45.  BpiOopouHbIil KOADOUIMEHT KOPPESLUH.

46. CBs3b MeXly BEIOOPOUHBIMU KO3((puiimeHTaMu perpeccun KOppessiui.

Kputepumn onieHKH ycTHOT0 onpoca (codeceqoBaHus1)

OneHKa «OTJIIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIA CTyJACHT OPUEHTUPYETCS B TEOPETUUECKOM
MaTepuase; UMeeT MpejcTaBieHne 00 OCHOBHBIX MOJXOAAaX K M3J1aracéMoOMy MaTepuaiy; 3HaeT
ONpEJEICHUS] OCHOBHBIX TEOPETUYECKUX TOHATHM HW3JIaraeMoil TEMbI, yMEET IPUMEHSTH
TEOPETUYECKHUE CBEICHHUS ISl aHATIM3a [TPAKTUYECKOI0 MaTepHualla, B OCHOBHOM JIEMOHCTPUPYET
TFOTOBHOCTh IIPUMEHSTh TEOPETHUUECKUE 3HAHUS B INPAKTUUYECKOW AESITEIBHOCTH U OCBOCHME
OOJIBLIMHCTBA MOKa3aTesiel OPMUPYEMBIX KOMIETECHIIUH.

OrneHka «XOpOIIO» BBICTABISETCS CTYJEHTY, €CIM CTYJEHT OPUEHTUPYETCS B TEOPETHUECKOM
MaTepuase; UMeeT MPEeJCTaBIeHHE 00 OCHOBHBIX IOAXO0Jax K M3JIaraeMOMy MaTepHaiy, HO
3aTpyJaHSIeTCSs B OTBETaX HAa HEKOTOpbIE BOIMPOCHI; 3HAET ONpEIENIEHUS OCHOBHBIX
TEOPETUYECKUX TOHATHUMA H3JaraéMoil TEeMbl, HO HE B IMOJHOH MeEpe OTpakaeT CyThb
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paccMaTpuBaeMoi MpoOJeMbl, B OCHOBHOM yMEET HMPUMEHSTh TEOPETHUECKUE CBEIEHUS s
aHajM3a IPAaKTHUYECKOr0 MaTepualla, B OCHOBHOM JIEMOHCTPUPYET TI'OTOBHOCTb IIPUMEHATH
TEOpPETUYECKHE 3HAHMS B MPAKTHUYECKON JIeATEILHOCTH U OCBOEGHUE OOJIBIIMHCTBA MOKa3aTenei
dopmupyeMbIx KomneTeHIMi. OIeHKa «yIOBIETBOPUTEIHHO» BBICTABIISETCS CTYACHTY, €CIH
[IOKa3aHbl HEJAOCTATOYHBIC 3HAHUA TEOPETUYECKOIO0 MaTepHalla, OCHOBHBIX IOHITHHI
U3JIaraeéMoil TeMbl, HE BCEr/a C MPAaBUIbHBIM U HEOOXOAMMBIM NPUMEHEHUEM CIIEHUAIbHbBIX
TEPMHUHOB, IOHATUN U KaTETOPUIi; aHAIN3 MPAKTUYECKOT0 MaTepralia ObLT HEUETKHUH.
OneHka «HEyIOBICTBOPUTEIBHO» BBICTABIAETCS B CIIydasX, KOI/Aa HE BBIIIOJIHEHBI YCIIOBHS,

IIO3BOJIAIOIINE BBICTABUTH OLICHKY «YIIOBJIETBOPUTEIBHOY.
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