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1. O01mme moJ1oKeHUs

JucnnmimHa «/lonojHUTeIbHbIE T1aBbl MAaTeMATHMKHM» OTHOCHUTCA K 00s3aTE€IbHOM 4acTH
6moka 1 yueOHOro 1aHa, BXOZSIIETO0 B COCTaB 00pa3oBaTeNIbHOM MPOrpaMMbl BBICHIETO OOpa30BaHUS
18.03.02 — DHepro- u pecypcocOeperarome mporecchl B XAMUYECKONW TEXHOJIOTHH, HEPTEXUMUU U OHO-
TexHosoruu (nmpoduib — OxpaHa OKpyKarollel cpebl U palliOHATbHOE UCTIOIb30BaHUE MIPUPOIHBIX pe-
CypCOB).

HopmaTtuBHo-mMeToanueckoil 6a3zoit s pa3paboTku paboueil nporpamMmbl Y4eOHOM TUCIUIUIMHBI
«/lononHUTENbHBIE ITIaBbl MATEMATUKHU SIBIISIOTCS:

o ®denepanbublii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanuny», yTBEPKICHHBINA MPUKa-
30M MuHoOpHayku PO No 273-D3 ot 29.12.2012;

e [IlIpuka3z Munob6puayku Poccuum Ne 301 ot 05.04.2017 1. O6 yTBep)KICHHH MOPSIIKA OPTaHU3a-
UM U OCYIIECTBJICHUS 00pa3oBaTEIbHON AEATENBHOCTH MO 00pa30BaTENbHBIM MPOTrpaMMaM BBICILIETO
oOpa3oBaHus - mporpaMMam OakajiaBpuaTa, porpaMMaM CHelrainTeTa, IporpaMMaM MarucTpaTyphl.

o [lpuxaz MunHCTepcTBa TpyAa U connanbHOM 3amuThl Poccuiickoit deneparum ot 12.12.2016 1. Ne
7278 «O0 yTBepXkAeHUH NPO(PECCHOHANIBHOrO CTaHAapTa - CrenuanucT Mo 3KCIUTyaTald OYHCTHBIX COOpY-
YKEHUH BOJOOTBEIACHUS».

o Ilpuka3 MuHucrepcrsa Tpyaa U conuanbHou 3amuTsl Poccuiickont @enepanyu ot 31.10.2016 1. Ne
5911 «O6 yTBep)kaeHHH PodEeCCHOHATBHOTO cTanAapTa - CHenuaiucT Mo AKOJIOTHYECKOi Oe30macHoCTH (B
IIPOMBIIIJICHHOCTN)».

o ®denepalibHBIA TOCYAAPCTBEHHBIN 00pa30BaTEeNIbHBIN cTaHAapT Bhiciero oopazosanus (GI'OC
BO) no nanpasnenuto noarotosku 18.03.02 «DHepro- u pecypcocdeperaroliye mporecchl B XUMUYeCKOM
TEXHOJIOTUH, HEePTEXUMUU U OMOTEXHOJIOrHN» (YpOBEHb OakajgaBpuaT), YTBEP)KICHHBIN MpuKazoM Mu-
HucTepcTBa oOpa3oBanus u Hayku PO Ne 923 ot 07.08.2020;

e VYueOHBIC IIaHBI 00Pa30BaTEIBFHON MTPOrPAMMEI BhICIIEro oOpazoBanus Hampasienus 18.03.02
— DHepro- u pecypcocoeperaroliye Iporecchl B XUMUYECKOW TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIO-
run (mpopuiab — OxpaHa OKpYKarollel Cpeapl U palliOHAIbHOE HCIIOJIb30BAHUE MTPUPOIHBIX PECYPCOB),
MIOJITOTOBKM OakallaBpoB IO OYHOW M 3a04HOM (hopMaM oOydeHust, 0100peHHbINH YueHsIM coBeToM YI'JI-
TY (nporoxon Ne§ ot 27.08.2020) u yrBepxaeHHbIH pekTopoM YIIJITVY (27.08.2020).

OO6yuenne o obpazoBarensHoit 18.03.02 — DHepro- u pecypcocOeperaronye mporecchl B XUMHU-
YeCKOH TeXHOJIOIMH, HepTeXUMUU U 6uoTexHonoruu (npoduias — OxpaHa OKpyXkaroleil cpeabl 1 paruo-
HaJIbHOE UCIOJIb30BaHUE MPUPOJHBIX PECYPCOB) OCYLIECTBIIIETCS HA PYCCKOM SI3BIKE.

2. llepeyens MIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs MO AUCHUIINHE, COOTHECEHHBIX C IUIAHUPYe-
MBIMH pe3yJbTaTaAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

[TnanupyembIMH pe3yibTaTaMu O0y4YeHHs MO JAUCLUIUIMHE SBISIIOTCS 3HAHUS, YMEHUs, BIaJICHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIMM 1 obecrie-
YHUBAOLIUE JOCTH)KEHUE IIJIAHUPYEMBIX PE3YyIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrpaMMBbI B LIEJIOM.

Leab ocBOeHMS AUCHUIIMHBI COCTOUT B (POPMHPOBAHUH CIIOCOOHOCTH MCIIONIB30BaTh MaTeMa-
TUYECKHE METOJbl JJIsi pelleHus 3a/ad NpoQecCHOHATBHON NEesATeIbHOCTH, NMPU 3TOM NpenojaBaHHe
CTPOMTCS UCXOJI U3 TPEOYEMOro YPOBHS MOATOTOBKH O0yYarOIINXCS.

3agaum QUCHMIIMHBI:

1. CoobmmTh OOYyYarONIMMCSI JTOMOJIHUTEIbHBIE TEOPETHUYECKHE OCHOBBI, M3y4daeMbIe B Kypce
«JlonOTHUTENBHBIE TJIABBI MaTeMaTHKW», HEOOXOAUMbIE Il M3y4YeHUsl OOIIEeHAYYHbIX, OOLIEHHKEHEP-
HBIX, CHICIHATIbHBIX JUCIUILINH, a TAaK)Ke MAI0NIMe BO3MOXHOCTh IPUMEHEHHS X B MPOPECCHOHATHLHON
JesITeTbHOCTH.

2. Pa3BUTH HaBBIKH JJOTHYECKOTO M aJITOPUTMHYECKOTO MBIIIICHUSI.

3. O3HaKOMUTH O0YYAIOLIUXCS C POJIbIO MATEMAaTUKH B COBPEMEHHON KU3HU M TEXHHKE, C XapaK-
TEPHBIMH Y€PTaMH MaTEMaTHYECKOTO METO/Ia U3YUEHHS MPUKIAIHBIX TPOPECCHOHATBHBIX 3a/1ad.

4. BripaboTaTh YMEHHE CaMOCTOSATENBHO pa30oHpaThcs B MAaTEMaTHUECKOM armnapate, IpUMeHse-
MOM B JIUTEPATYPE, CBI3aHHOU ¢ OyayIIen mpohecCuoHaATbHON NeATeTbHOCTRI0 00yYarOIIHXCS.
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IIpouecc u3yyeHus JUCHUILINHBI HANPaBjeH Ha gopMHUpPoOBaHHe clieayloleii oduenpodec-
CHMOHAJILHOM KOMIIETEHIIUH

OIIK-2. CriocoOeH UCHONIB30BaTh MaTeMaTHUeCKue, Gpu3ndeckue, GU3NKO-XUMHUECKUE, XUMHU-
YEeCKUE METO/IBI JIJIS pelIeHUs 3a1a4d IPpo(heCCHOHATBHON NeSTSIIbHOCTH.

B pe3ysabTare uzyueHus JTMCUMIJIMHBI 00yYAIOMIUIACS T0JIKEH:

3HATD:

— 0a30BbIC TIOHSITHS U 3aKOHBI MAaTEMAaTHYECKUX M €CTECTBEHHBIX HAYK: OCHOBBI TEOPUU BEPOSIT-
HOCTEH M MaTeMaTHUYeCKON CTAaTUCTUKHU, YHCICHHBIX METOJIOB, PCIICHUs MaTeMaTHYCCKUX 3aJ]1a4, BO3HHU-
KAIOIIUX TPU MOJISTTUPOBAHUH B TEOPETUICCKUX U IKCIIEPUMEHTAIBHBIX UCCIICIOBAHMSIX

— METOIbI TIPOBEACHMS SKCIIEPUMEHTAIILHBIX UCCIEAOBAHUNA U 00paOOTKH JaHHBIX SKCIIEPUMEH-
Ta, OJXO/ABI K TOCTPOCHUIO MATEMAaTHIECKUX MOJIEIeH OMOTEXHIHUECKUX CHCTEM

— MaTeMaTHYEeCKHE XapaKTEPUCTHUKH TOYHOCTH HMCXOTHOW WH(GOPMAIMHA M OICHUBATh TOYHOCTH
MOJIYYEHHOTO YHCICHHOTO PEIICHHS B TOM YHCIIE U JUIsl OOpabOTKH JaHHBIX KCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHHM TIPH PEIICHUN PUKIIATHBIX MPOPECCHOHAIBHBIX 3a/1a4;

yMeThb:

— aJICKBaTHO yMOTPEOJSATh MATEMATHUECKUE TMOHSATUS W CUMBOJBI JUIS BBIPAKCHHS KOJIUYECT-
BEHHBIX M KAYE€CTBECHHBIX OTHOIIIEHHIA;

— JIOBOJIMTH PEIICHUS 33]a4 JI0 MPUEMIIEMOT0 MPAaKTUYECKOTO Pe3yIbTara — TOYHOTO KaYyeCTBEH-
HOTO BBIBOJIA C MPUMEHEHUEM aJIEKBATHBIX BBIYHUCIUTEIBHBIX CPEICTB, TAOJUI, CIPABOYHHKOB, B TOM
YHCJIC TP UCTIOIB30BAHUM TEXHOJIOTUH OHJIAHH-00YyYCHUS;

— HCIIOJIB30BAaTh OCHOBHBIC MPUEMBI TICPBUYHON 00paOOTKHU U aHAIH3a YKCIICPUMEHTAIBHBIX JaH-
HBIX C OIICHKOH YPOBHSI CJIY4aliHbIX M CUCTEMATHUECKUX MOTPEIIHOCTEH

BJIAJIETh:

— JIOCTYITHBIMA METOJaMH TEOPUU BEPOSTHOCTEH, MAaTEMAaTUYECKOH CTAaTUCTUKH W HaBBIKAMH
YHUCIICHHOTO PEIICHUS MOJIEIICH MPOCTEUITNX MTPUKIIATHBIX 3a]1a4;

— NIPOBEACHMS BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB C HCIOJIb30BAaHHUEM CTAHJIAPTHBIX MPOrpaMM-
HBIX CPEJICTB C IEJBI0 MOMyYSHUSI MAaTEMATUICCKUX MOJICIICH TIPOIIECCOB.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JHannast yueOHasi TUCHUIUIMHA OTHOCUTCS K 00s3aTe€IbHBIM JUCUUIUIMHAM Y4eOHOrO IUIaHa, YTO
1o3BoJIsIeT cOpMHUPOBAThH B Mpoliecce o0yueHus y OakanaBpa OCHOBHbIE 00IenpodeccuoHaIbHbIE 3HA-
HUS U KOMIIETEHLIMU B paMKax BBIOpaHHOTO NMpoduiisi U NpopecCHOHANIBHOIO CTaHAapTa.

OcBoeHMe TaHHOW JUCHUILIMHBI ABJISETCS HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOLIEr0 N3y4eHUs
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaIM(PUKAIMOHHON pabOTHI.

Hepeqeﬁb 06ecneuu6ai0u;ux, conymcemeyruwux u obecnevusaemvix ()UCL;LH’Z]ZMH

O0ecnieunBatonme ComnyTcTByHOIINE Ob6ecneunBaeMbIe
1. CTCXI/IOMeTpI/I‘{CCKI/Ie pacuCThl U HO,[[FOTOBK@. K caavue u ciavya rocy-
MaremaTtuka .
OCHOBBI HaYYHBIX UCCIIETOBAHUN JAapCTBEHHOI'0 DK3aMeEHa
2. AHanuTHyeckast XUMHUs U (I)I/ISI/I- BBIHOJ'IHGHI/IC, IOATOTOBKA K IIPO-
dusznka KO-XUMHYECKUE METOJIBI eype 3alUThI U 3aIlI1Ta BBIITYCK-
aHanu3a HOW KBaJTH(PHUKAIIMOHHOMN pabOThI
3. [IpuknagHas mexaHuka

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOYYalOLIEeMyCsl CUCTEMHOE INPEACTaBICHUE O KOMILIEKCE
n3ydaeMbIx quctumuiuH B cootrBercTBUU ¢ PI'OC BO, uto obecneunBaeT TpeOyemblii TE€OPETUUECKHI
YPOBEHb U NMPAKTHUUECKYIO HAIIPABICHHOCTh B CUCTEME 00y4eHUs U Oyayliel AesTeIbHOCTH BhIITYCKHHKA.



4. O0beM TUCHUIIMHBI B 324€THBIX ¢IMHUIAX C YKAa3aHHEM KOJINYeCTBA aKaJleMHYeCKNX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojasaresieM (10 BUAaM Y4eOHbIX 3aHsI-
THI1) 1 HA CAMOCTOSITEIbHYI0O Pa00Ty 00y4aIOIIUXCS

O06111as1 TPYTOEMKOCTb JTUCHUATIIMHBI

. Bcero akagemMuueckux 4acoB
Bun yaeOHOM paboThI
ouHas popma 3ao4yHas hopma

KonTakTHasi pa6oTa ¢ npenogaBaregeM™: 132,5 20,5
nekruu (J1) 64 8
npaktuueckue 3auarus (I13) 68 12
nabopartopubie paboTsl (JIP) - -
WHBIE BUIbI KOHTAKTHOUW pabOThHI 0,5 0,5
CamocTosiTe1bHAsi paboTa 00y4aKOUIMXCH: 83,5 195,5
M3y4eHHEe TEOPETUUECKOT0 Kypca 30 88
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 46 100
KOHTpOJIbHasI paboTa - -
MOJrOTOBKA K MPOMEKYTOUYHON aTTECTAllUN 75 75
Bua npomMeKyTOYHONH aTTeCTAINHN: 3a4eT, 3a4eT 3a4er, 3a4eT
OO0mas TPy10eMKOCTh 6/216

*KoHTakTHas paboTa OOydaromuxcs C NperojaBaTesieM, B TOM YHCIE ¢ NMPUMEHEHHUEeM JIUCTaHLIMOHHBIX 00pa30oBaTeNIbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHSA JIGKIIMOHHOTO THUIMA, U (WJIM) 3aHATHS CEMMHApCKOTo THIIA, Ja0OpaTOpHbIE 3aHATH, U (WIH)
IPYNIOBbIE KOHCYJIbTAMH, U (WIN) HHIUBHIYAIBHYIO paboTy 00ydalolerocs ¢ npernojaaBaTeieM, a TaK)Ke aTTeCTalluOHHbIE
UCTIBITAHUA NMPOMEXYTOUHOM aTTecTanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh MHbIE BUABI yUeOHOH NESTEIHHOCTH, Mpery-
CMaTpHBAIOL}e IPYNIOBYI0 U HHIMBHIYAIbHYIO paboTy 00ydYaromuxcs ¢ npenojanaresieM. Yacsl KOHTaKTHOW paboTHI ompe-
nensitorest [lonoxkenueM 00 opraHM3anMy ¥ NPOBEACHUHM KOHTAKTHOM pabOThI NMPH peanu3anni 00pa3oBaTebHBIX POrpaMm
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM Y 4eHbIM coBeToM YIJITVY ot 25 derpans 2020 rona.

5. Copep:xkaHue IMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jeiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBAa aKajeMHUYeCKUX YacoB

5.1. TpynoemMkocTh pa3aesioB IMCHUNIHHbI

o4Has ¢popMa 00y4eHHUsI

Ne HaumeHnoBaHue pa3zaeia Boeno CaMocTosTelpHas
" L) JI 113 JIP KOHTaKTHOM
/I JUCLUITIAHBL pabota
paboTsI
1 | Teopus BeposarHocteii. CiiyyaiiHbie
PH BED e 8 8 - 16 10
COOBITHS
2 | CrydaiiHble BETMYHHEI 8 8 - 16 10
3 | Cratuctuueckoe OLlEHUBAHNE 8 8 - 16 10
4 | KoppelsIIUOHHBINA U PErPECCUOHHBIN
PPEJIAN perp 8 | 10 | - 18 8
aHaanu3
5 | OOmye NOHATHUS O MOTPEIIHOCTH pe- 5 4 ) 6 4
3yJIbTaTa YHCICHHOTO PEIICHUS 3a/Ia4H
6 | Pemenue HennHEHHBIX ypaBHEHUN
4 4 - 8 4
f(x)=0
7 | UuncineHnusle METOIbI TMHENHON anre0-
A 6 6 - 12 6
pBI
8 | NaTepnionamnus 1 npuOIMKeHHE TOIU-
PO p 6 6 12 6
HOMaMU
9 | UncneHHOE MHTETPUPOBAHKE 4 4 - 8 6
10 | [IpubarKeHHBIE METOIBI PEIICHHS
OOBIKHOBEHHBIX AU depeHnnanbHbIX 6 6 - 12 6
YpaBHEHUI




Ne HanmenoBanue pasnena Bcero CaMmocTosTenpHas
- Pasiie JI 113 JIP KOHTAaKTHOM OCTOATE
/1 IUCLMITIAHEL pabota
paboThI
11 | Yucnennoe quddepeHuupoBaHue 4 4 - 8 6
HToro no pasnenam: 64 68 - 132 76
ITpomexxyTouHas aTTecTamus - - - 0,5 75
Bcero 216
3a04Has hopMa 00yUeHuUs
Ne HammenoBanue pasnmena e CaMocTosTenbHA
- pasz JI 113 JIP KOHTAaKTHOM MOCTOATE/IbHAA
/1 IUCLUIIAHEL pabora
paboTsI
1 | Teopus BeposrHocteii. CiiyuaiiHbie
PHA BED i 1 1 - 2 20
CcOOBITHSA
2 | CrydaiiHble BEJIMYHUHBI 1 2 - 3 27
3 | Craructruyeckoe OLleHUBAHUE 1 1 - 2 20
4 | KoppelsIMOHHBINA U PErPECCUOHHBIN
ppeirn perp 1 2 _ 3 27
aHaIn3
5 | OOwmue moHSTUA O IIOrPELIHOCTH Pe-
H P P 05 | 05 | - 1 14
3yJIbTAaTa YHCICHHOTO PEIICHUS 3a/1a4H
6 | Pemenue HeMMHENHBIX YPaBHEHUI
I« yp 1 1 - 2 13
f(x)=0
7 | UnciieHHble METOIBI JIMHENHOM anreo-
A 05 | 05 | - 1 13
pBI
8 | UHrepnioisuus u npuoInxeHne moju-
PIIOJIAN p 05 | 1 - 15 13
HOMaMH
9 | UucneHHOE MHTETPUPOBAHKE 0,5 1 - 1,5 13
10 | [Ipubau>keHHbIE METOIbI PELIEHHUS
OOBIKHOBEHHBIX U hepeHIIaTbHBIX 0,5 1 - 1,5 13
YpaBHEHUI
11 | Ynucnennoe nuddepeHnmupoBanme 0,5 1 - 1,5 15
HToro no pazgenam: 8 12 - 20 188
[TpoMexxyTouHast aTTecTanus - - - 0,5 75
Bcero 216

5.2. Conep:xanue 3aHATHI JIEKIMOHHOTO THIIA

Paznea 1. Teopus BepositHocTei. CirydaiiHbie COOBITHSA

Knaccudukanust coopituii. Oneparyi Haji COOBITUSIMU. DJIeMEHThl KoMOuHaTtopuku. Kimaccude-
CKO€, T€OMETPUUECKOE, CTATUCTUYECKOE omnpeeneHnus BeposTHocTu. Akcuomaruka A.M. Koamoroposa.
[IpaBuna cioxeHuss 1 yMHOKeHUS BepoaTHOcTel. [lomHas BepostHOoCcTh. @opmyinsl baiieca. [loBTopHBIE
HEe3aBHCHUMBIE HCTIbITaHMsl, cxema bepryin. Teopemsl Jlamnaca.

Paszgen 2. Cnyuyaiinbie BeJIMYMHbI

Psan pacnpenenenus. @yHKIMS paclpeeleHNs], YACIOBbIE XapaKTEPUCTUKU U UX CBOMCTBA. bu-
HOMHAJIbHOE, T€OMEeTpUYECcKOe, THIepreoMeTrpuueckoe pacnpenenenus. Pacnpenenenue Ilyaccona.
OyHkums pacnpeneneHud. [InoTHocTs pacnpenenenus, ee cBoiicTBa. Yuciosele xapaktepuctuku. Hop-
MajibHOE pacrpezeneHue. Mojeny 3aK0OHOB pacipe/iesieH s, UCI0JIb3yeMble B TPAKTHKE CTATUCTUYECKUX
UCCIIEIOBAHM: JIorapu(pMUIECKH-HOPMAJIbHOE, PAaBHOMEPHOE, HSKCIIOHEHLMAIBHOE, paclpeieieHne
Creronenra, F — pacnpenenenne @umepa — CHenekopa, pacrpeiesieHHe.

Pa3nes 3. CtatucTtuyeckoe olleHMBaHue

['enepanibHasg M BBIOOpPOYHAs COBOKYMHOCTH. CTaTUCTHYECKOE pacmpeesreHne BbhIOopku. Bribo-
POUYHBIE YHUCIIOBBIE XapaKTEPUCTUKU. CTaTUCTUUECKUE OLIEHKH M UX OCHOBHBIE cBOMcTBAa. CBOMCTBaA CTa-
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TUCTHYECKON YCTOMUMBOCTU BHIOOPOUHBIX XapaKTEPUCTUK: 3aKOH Oonbunx yucen. [lepuunas oOpaboT-
Ka CTaTUCTHUYECKUX JAaHHBIX. MEeTO/bl CTATUCTUYECKOrO OLIEHMBAHUSI HEU3BECTHBIX napameTpoB. Craru-
cTuyeckas nposepka runores. Kpurepuit [Iupcona.

Pa3znen 4. KoppeasiiuoHHbIN U perpecCHOHHBINA aHAJIN3

Koppensuuonnslii ananus: aBymepHas Mmojenb. Koaddumument koppemsuuu. PerpeccnonHsbli
aHaJIM3: POCTEIIee TMHEHHOE YPAaBHEHHUE PEIPECCUM U €0 CBOMCTBA.

Pa3znen 5. O61mme NOHATHS 0 MOTPELIHOCTH Pe3y/IbTATA YUCJIEHHOT0 pellleHus 3a1a4u
HcTtounuku u kinaccuduxaiys norpemHocteil. Tounble u npubamkeHHble yncina. [lpasuna
OKpyTJIeHUS Yncen. MaTeMaTHiecKrue XapakTePUCTUKH TOYHOCTH MPUOIMKEHHBIX Yncel. YHCI0 BEPHBIX

3HAKOB NMPUOINKEHHOTO yncia. CBsA3b aOCOMIOTHON U OTHOCUTENIbHOM MOTPEHIHOCTH C YUCIOM BEPHBIX
3HaKoB. [IpaBuia mojcyera yncia BepHbIX 3HaKoB. [lorpemnoctu apudpMeTHuecKux AeHCTBUI.

Pa3zgen 6. Pemienue HesqiuHelHbIX ypaBHeHuii f(x)=0.

Otnenenue KOpHeH. YTouHeHHe KOpHE. MeTo 1 MOJI0BUHHOTO jAefieHus. MeTos Xopa (CeKyIIuX).
Merton kacaTenbHbIX (MeTol Hh0TOHA). YTOUHEHHE KOpHEH. MeTo uTeparmii.

Pa3nes 7. UnciaeHHble MeTOAbI TUHEHHOH aJaredpsbl.

HtepaTtuBHBIE METOBI TS IMHEWHBIX cucTeM. MeTos mpoctoit urepanuu (Akobu), metox 3eiiae-
TS

Paznen 8. UnTepnossinus u npudanKeHue NOJNHOMAMH.

WNHTepnoSIMOHHbBIN TOJIMHOM, €T0 CYIIECTBOBAHUE U €IMHCTBEHHOCTh. OcTaTouHbIi WwieH. UH-
TePHOJSIUOHHBIN nmonmuHoM Jlarpanxka. MHTeprionsuus KyOM4ecKUMHU CIIIaitHaMH.

Pa3nen 9. UnciieHHoe HHTerpHpOBaHMue.

®opmyna npsamoyroiabHukoB. @opmyna tpanenuit. ®opmyna Cumncona. Ilpasuiio Pynre npak-
TUYECKOU OIEHKH MOTPEITHOCTH KBAIpaTypHBIX (popMyIL.

Paszpnen 10. IIpudianxenHble MeTOAbI PelieHUs] 00bIKHOBEHHBIX AU(depeHunaNbHbIX ypaB-
HEHMH.

Merton psanoB Teinopa. Metonsl Metonsl Pynre-Kyrra. [IpaBuiio PyHre npakTudeckoil OLieHKH
IIOIPELIHOCTH.

Paznes 11. Yucaennoe nudepeHupoBanue.

®opmynsl ynciaeHHoro auddepenurpoanus. [lorpemHocTy, BO3HUKAIOMIKME MPU YUCICHHOM
muddepeHpoBanuy. MeTo IMHAMUYECKOUW perysapr3aliu.

5.3. Tembl 1 (pOpMBI 3aHATHI CEMHUHAPCKOI0 THIIA

VYueOHBIH IJIAHOM IO JUCHUIIIMHE TPEAYCMOTPCHBI IPAKTUYICCKUC 3aHATHS

No HaumenoBanue paszena ®opma IpoBeIEHNs Tpynoémxocts, qac
- JUCTIATUTAHBI (MOIYJIIST) 3aHIATHS OYHast 3a04Hast
1 | Teopus BepositHOcTel. CityuaiiHble cOOBITHS npakTuyeckas padora 8 1
2 | CnyvaiiHbIe BETMIMHBI MpaKTUIecKas pabora 8 2
3 | CraTuctuyeckoe OlleHUBaHUE npakTuyeckas padora 8 1
4 | KoppelauoHHBINA ¥ PerpPeCCUOHHBIN aHAN3 MpaKTUIecKas pabora 10 2
5 OOm1re MOHATHUS O TIOTPEITHOCTH Pe3ysbTaTa nmpakTHyeckas pabora 4 05
YHUCJICHHOTO peleHHs 3a/1aun
6 | Pemenue HenmHeHHBIX ypaBHeHHHA f(X)=0 MpakTU4eckas pabora 4 1
7 | YucneHHble METO bl TUHEHHON aJIreOphl pakTuyeckas padbora 6 0,5
8 | MaTepnomnsiiys n mpubIKeHNe MOJIMHOMAMH | TIpakTH4YecKas paboTta 6 1
9 | YucneHHOe MHTETPUPOBAHHE pakTHyeckas padbora 4 1
10 [TpuGnmxeHHbIE METOBI PEIICHUST OOBIKHO- mpakTH4yeckas padbora 5 1
BEHHBIX TU(PepeHIMaTbHBIX YPaBHEHUN
11 | YucnenHoe nuddepeHurpoBaHue pakTuyeckas padbora 4 1
Hroro: 68 12




5.4. leTaau3anusi CaMOCTOATEJIbLHONH PadoThI

Ne HaumenoBanue pa3nena Bun camocrtositensHoM Tpynoemkocts, yac
- JTUCTIATUTAHBI (MOIYJIIST) paboThI OYHas 3a049Has
1 | Teopus BepositHOCcTel. CirydaiiHble COOBITHS ITonroroBka K Tecty 10 20
2 | CnydaiiHple BETUYMHBI IToaroroBka K Tecty 10 27
3 | CraTuctuyeckoe OleHMBAHUE ITonroroBka K Tecty 10 20
4 | KoppensauoHHbBINH U perpeCCHOHHBIN aHATN3 IToaroroBka K Tecty 8 27
5 OO1m1re MOHATHUS O TOTPEIIHOCTH Pe3ysbTaTa ToroToBKa K TeCTy 4 14
YHUCIEHHOTO pelleH s 3a/1aun
6 | Pemenue HenuHelHbIX ypaBHeHHH f(x)=0 ITonroroBka K Tecty 4 13
7 | YncneHHble METOIbI TMHEHHON aJIreOphl [ToaroToBka K Tecty 6 13
8 | MuTepnonsnms v nmpuOIMKeHHE TTOJTUHOMaMU IToaroroBka K Tecty 6 13
9 | UncneHHOE MHTETPUPOBAHUE IToaroroBka k Tecty 6 13
10 [TpubnnxeHHbIe METOABI peIIeHUsS 06LHiH0— ToAroToBKa K TecTy 5 13
BEHHBIX T PEepeHINATBHBIX YPaBHEHUN
11 | Yucnennoe nuddepeHnupoBanme ITonroroBka K Tecty 6 15
[TogroroBka K NIPOMEKYTOYHOM arrectauuu | 3ydeHue JIEKHMOHHOTO
8 (3auer, 3ayer) MarepHaia, JMTepaTypHbIX 75 75
VCTOYHHUKOB B COOTBET- ’ ’
CTBHH C TEMAaTUKOM
Hroro: 83,5 195,5
6. [lepeyeHb y4eOHO-METOUYECKOT0 00ecTIeYeHHsI 110 TUCIIHIITTHHE
OcHOBHas1 M 10TIOJTHUTE/IbHASI JTUTEPATypa
I_JJ?I ABTOp, HAUMEHOBaHHE HSE;):HH IIpumeyanue
OcHoBHas1 yueOHas JIuTEpaTypa
1 | Onerun, W.I1. BBenenue B 4HMCIICHHBIE METOBI: y4eOHOE MOCOOHE:!
[16+] / W.IT. Onerun, IO.A. Kpacuopyrkuit; HoBocubupckuii rocy-
JIApCTBEHHBIA TeXHHUYeCKuil yHuBepcuteT. — HoBocubupck: Hoo- ToHoTeKcToBbIH
. < o JIOCTYM NPHU BXO-
CHOMPCKHI TOCYAapCTBEHHBIM TeXHUUYECKUH yHHBepcuteT, 2018. — 2018 A —
115 c.: wmn - Pexmm pocryma: mo mnoxamucke. — URL: maposo*
https://biblioclub.ru/index.php?page=book&id=576444 — bu6-
muorp. B KH. — ISBN 978-5-7782-3632-5. — TekcT: 251eKTpOHHBIH.
2 | Kyxosckas, T.B. Beicmias maremaTnka B IpuMepax M 3ajadax:
yaeOHOoe 3yieKTpoHHOe wu3nanue: B 2 dactsax / T.B. Kykosckas,
E.A. Monokanosa, A.U. YpycoB; TamOoBckuii rocynapCTBEHHBIH
TEeXHUYECKHI YHHBEpcUTET. — Tam00B: TaMOOBCKHIA TOCyIapCTBEH- TosHoTexcToBbId
Hbll TexHuueckuil ynusepcurer (TI'TY), 2018. — Y. 2. — 161 c.: 2018 H;ec?;nng?g;;g'
Tabn., rpap. — Pexum pocryma: no mnoamucke. — URL: maposo*
https://biblioclub.ru/index.php?page=book&id=570339 — bubauorp.
B kH. — ISBN 978-5-8265-1709-3. — ISBN 978-5-8265-1885-4 (u. 2).
— TekcT: 1eKTPOHHBIH.
JlonoJiHuTeIbHASI YUeOHas JIUTepaTypa
3 | bamabko, JI.B. UwucrienHeie MeTOABI: yd4eOHOe mocobue /
JI.B. bana6bko, A.B. TomunoBa; CeBepHblil (ApkTuueckuil) ¢ene- oTHOTeKCTORLII
panmpHBI yHEBepcuTeT WM. M. B. JlomoHocoBa. — Apxanrensck: | 2014 JOCTYTI TIPH BXO-
Cesepublii (Apktuueckuit) ¢enepanbublii yHuepcuter (CADY), Zig IO JIOTHHY
2014. — 163 c.: cxem., Tab., WiI. — PekuM J0CTyMA: MO MOAMUCKE. — napoio*
URL:  https://biblioclub.ru/index.php?page=book&id=436331 —
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https://biblioclub.ru/index.php?page=book&id=576444
https://biblioclub.ru/index.php?page=book&id=570339
https://biblioclub.ru/index.php?page=book&id=436331

ISBN 978-5-261-00962-7. — TeKcT: 3JIEKTPOHHBIH.

4 | Bnosun A.1O., Muxanesa JI.B., Myxuna B.M. u ap. Beiciias mare-
Matuka. CTaHgapTHBIC 33J1a4i ¢ ocHoBaMu Teopur. — CI16. Uz, 2009 655 K3.
«Jlanby. 2009

5 | Jlynary, K.H. Briciias maTemMaTrka: pyKOBOJCTBO K PEIICHHIO 33]1a4
/ K.H. JIynry, E.B. Makapos. — 3-¢ u3a., nepepad. — Mocksa: ®us-

ITonHoTEKCTOBBIN
mataut, 2013. — Y. 1. — 217 c. — Pexxum goctymna: mo noamnucKe. — 2018 JOCTYII OPHU BXO-
URL.: https://biblioclub.ru/index.php?page=book&id=275606 — Ji€ IO JIOTHHY H
bubmuorp. B kH. — ISBN 978-5-9221-1500-1. — TekcT: 351eKTpOH- naposo®
HBIM.

6 | I'ycak, A.A. Beicmmas wmartemaTuka: y4eOHMK: B 2 TomMax /
A.A. T'ycak. — 7-e w3a. — Munck: TerpaCucremc, 2009. — Tom 1. — HomsoTexcToRkH
544 c.. un. — Pexum gocryna: mo mnoamucke. — URL: 2009 ﬂ;ec?(;nnzgﬁlfxg
https://biblioclub.ru/index.php?page=book&id=572287. -~ buo- Hapomo*y

auorp.: ¢. 529. — ISBN 978-985-470-938-3. — TekcT: 3J1eKTpOHHBIH.

*- MIPEKAC YeM HpOﬁTH I10 CCBIJIKE, HCO6X0,I[I/IMO BOWTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00eCIeUnBaeTCs CO-
OTBETCTBYIOIIMMH CPEACTBAMHU HH()POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnpiii oOydaromuiics obecreyeH AOCTYNOM K 3JEKTPOHHOM Oubmuorteunoit cucreme YIJITY
(http://lib.usfeu.ru/), 3BC HUznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3naHusi MO OCHOBHBIM H3y4YaeMbIM TUCIHMILIMHAM U CHOPMHU-
POBaHHBIX 10 COTJIACOBAHMIO C IIPABO00JIAAATEIIIMU YIEOHOU U Y4eOHO-METOAMYCCKON JINTEPATYPHI.

Cl'[paBO‘lHl)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CpaBouHo-npaBoBas cucrema «Koncynbrant Ilnrocy.
2. UudopmanmonHo-nipaBoBoii moprai [apant. Pexxum mocryna: http://www.garant.ru/
3. baza manubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bI JAHHBIX

1. ndopmanmoHHble cucTeMbl, 0aHKU JaHHBIX B 00JIACTH OXPaHbI OKpY’KaIoLIEH cpeabl U IpH-
ponononbs3oBaHus — Pexxum noctyna: http:/MUHIPUPOABIPO.Pd

2. WNudopmarmonnas cucrema «TEXHOPMATUB». — Pexnm JIOCTYyIa:
https://www.technormativ.ru/ ;

3. Hayunas snextponHas oubnmoreka elibrary. — Pesxxum noctyna: http://elibrary.ru./

4. Tlporpammel ist kosioroB ECOReport. — Pexxum mocryma: http://ecoreport.ru/ ;

5. Unpopmanmonnsie  cucreMbl  «buopasnooOpaszue Poccum». —  Pexum  gocryma:
http://www.zin.ru/BioDiv/

7. ®OH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlMH 00y4aKOIIMXCs M0
AUCHUILINHE

7.1. Ilepeyenb KOMNETEHIUH ¢ YKa3aHUeM 3TanoB ux (opMUPOBaHNsI B IPollecce OCBOEHUsI 00pa-
30BaTe1bHOM MPOrPaMMBbI

DopmHpyeMble KOMIETEHIINN Bun u popma koHTpOIIS
OIIK-2. CriocoOeH uCmonb30BaTh MatremMatudeckue, Gpusu- | [IpoMeKyToOUHBINH KOHTPOJIb: 3a4erT,
Yyeckue, (PU3UKO-XMMHUYECKHE, XUMHUYECKHE METOMbI JUIs | 3a4eT
peleHus 3a1a4 NpogecCHOHATBHOMN 1eSTEIbHOCTH Texyuuii KOHTPOJIb: TECTHPOBAHKE
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7.2. Onucanue nNokasaresjed 1 KpUTepHeB OLCHNBAHUSI KOMIIETEHIIMI HA Pa3JIMYHBIX 3TANAX UX
(opMupOBaHNs, ONMCAHUE KA OLlCHMBAHUSA

Kpurepuii onennBanusi padoTbl B ceMecTpe JJIsl MOJyYeHHus 3a4eTa (POMeKYTOYHbIN KOH-
Tpoab, popmupoBanne komnerenmun OIK-2)
3aumeno — 00yYaroOIIMIiCs Ui MOJyuyeHus 3a4eTa JoJKeH ycrenrHo (6onee 50 % 3ananuii), BbI-
IIOJIHUTB TECT M0 KaXKJIOMY U3 Pa3/€eiioB;
He 3aumeHo — XOTs Obl OJTUH U3 pa3esioB ceMECTpa He OCBOEH o0yuaroniumcs (OlleHKa 10 TeCTy
coctaBisgeT meHnee 50%).

Kpurepun ouneHuBaHHMsi BBINOJHEHHS 33aJaHUI B TecTOBOH (opMe (TeKylIHil KOHTPOJb,
dopmupoBanue komnerennuu OINK-2)

ITo uToram BBINOJIHEHMS TECTOBBIX 3a/laHUM OLIEHKA IPOU3BOJUTCS IO YEThIpEXO0aNIbHOM LIKaJE.
[Ipu npaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,

51-70% 3amaHuit — OLIEHKA «V0081emMB8OPUMENILHON,

MeHee 51% - OlleHKa «Hey0081em8opumebHO .

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIEe MATePHAJIbl, He00X0JUMBbIE /1JIsl OLleHKH 3HAHUI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTEePU3YyIOIIMX 3TaNbl (HPOPMHUPOBAHUA KOM-
NMeTeHIUil B mMpouecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrPaMMBbl

IIpumepHbIe TecTOBBIE 3aJaHNUs (TEKYLIHI KOHTPOJIb)

OO0pa3sen TecToBOrO0 3a1aHns K pasaeny «Teopusi BepositHocTeil. CiyyaiiHble cOOLITHS

1. KonuyecTBO nmepecTaHOBOK OYKB B CIIOBE «1M(pay paBHO...

2. U3 10 GuiieToB J0Tepeu BHIMTPHIIIHBIMU SABJSIOTCS 2. BeposATHOCTB TOT0, YTO U3 IBYX HayAady
B3SIThIX OUJIETOB OJIMH OKA)KETCS BBIMTPBILIHBIM, PAaBHA. ..

3. Tpwu cTpenka HE3aBUCUMO JIPYT OT ApYyTa CTPEJSAIOT 110 MUILIEHU. BeposTHOCTH nonagaHus B
MUIIEHb NEPBBIM cTpenkoM pasHa 0,7, BTopsM - 0,8, TpetbuM — 0,6. BeposITHOCTB TOTO, UTO NPU OJJHOM
3ajre B MUILEHb MONayT Kakue — 100 2 cTpeska, paBHa...

4. BeposTHOCTB MONaJaHus HayAauy OpOIIEHHON TOYKU B 3alITPUXOBaHHYIO 00JacTh paBHa

o

5
5. Mmerotcst TpU OJMHAKOBBIX YpHBI. B mepBoii - 2 6enbix u 3 4yepHBIX 11apa, BO BTOpoii — 4 Oe-
JBIX U 1 4epHbIH, B TpeTheil 3 — GenbIxX mapa. DKCIepUMEHTATOP MOAXOIUT K OJJHOM U3 YPH U BEIHUMAET
11ap, KOTOPBIN OKa3ajcs OesbiM. BEposSTHOCTH TOro, 4TO 3TOT IIAp B3SIT U3 BTOPOH YPHBI, paBHA. ..

O0pasen TecToBOro 3a1anus K pasaeay «Ciay4daiiHble BeJIHYMHbD)

1. Mosnera nmonopacsiBaeTcst 2 pa3za. COCTaBUTh 3aKOH paclpe/leieHus] CIIy4ailHOW BETUYHUHBI —
YyuCia MOSBJICHUN Opiia.

2. JlaH mepedeHb BO3MOXHBIX 3HAYCHMH IUCKPETHOH ciyyaiiHOl BenmumumHbl X: X1=2, X2=4, a
TaK)ke U3BECTHO ee MaTeMmaTnueckoe oxunanue M(X)=3. Torma pl, p2, COOTBETCTBYIOIIHUE BO3MOKHBIM
3Ha4YeHusIM X1, X2, paBHHI ...
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3. Hana IIJIOTHOCTH BEPOATHOCTH HEIPEPBIBHOU CIIy4anHON BEJINYMHBL:

2
<x<l
f(x)= ax,  npu 0=x<1 porvgumean M(X) paBHBI:
0, mpux<0,x>1.
4. CnydvaiiHasi BenuuuMHa X TIOAYMHEHA HOPMAIBHOMY 3aKOHY C IIOTHOCTBIO BEpPOSTHOCTH
(x-2)°

f(x)= e 18
3N2x Jucnepcus ciyvaitHow BennunHabl Y=2X+1 paBHa...
5. Cnyuaiinas BEJIMYMHA X uMeer nokazarejabHOe pacripeneneHue
0 npu x <0
f(x)=4. .
() { 0, 016_0’01)(, npu x>0

Marematrueckoe oxxuaanue M(X) u cpeaHee KBaapaTHUIECKOE OTKIIO-
nerue 0(X) PaBHEI. ..

Oo0pa3en TecToBOrO 3a1aHus K pasaeay «CTaTucTu4ecKoe olleHUBaHUe»

1. Mopna BapuanmonHoro psga 11, 14, 16, 17,17, 17, 18, 19, 21, 22, 22, 23, 25, 25 paBHa...
2. V13 reHepabHOM COBOKYITHOCTH M3BJIeUeHa BEIOOpKa o0bema n =11
X 11 12 13

n. 3 5 3

Torna HecMeneHHas OIICHKA JUCTIEPCHH PaBHA. ..
3. Haiinure 3HaueHue a , €CJIM TUCTOTpaMMa 4acToT Juisl BBIOOpKK o6bema N=100, nmeer BU ...
nj
h

21
a4------f---

L I
7

0 2 4 6 8 Xi

4. HalimuTe HECMEIIEHHYIO OIIEHKY MaTeMaTHUeCKOIr0 OKUaHUsS U3MEPEHNUN HEKOTOPOH Cirydaii-
HOM BEJIMYMHBI OHUM NPUOOPOM (6€3 CHCTEMAaTHYECKUX OIINOOK), pe3yabTaT U3MEpEeHUs: KOTOpoi (B
MMm): 4,5,8,9, 11.
. 2
5. Haiimure UCIPaBIEHHYIO IUCIIEPCHIO S Ul BHIOOPKU 00beMa N=10, eciii BEIOOpOUHAS JUC-
nepcust D, = 360.

O6pa3en TecTOBOro 3a1aHus K pasneiy « KoppeJsinHoOHHBI 1 perpecCHOHHBII aHAIH3)

1. BribopouHoe ypaBHeHHe TuHMM perpeccur Y Ha X umeet Buj Y =2,3—0,6x , a BIOOpOUHBIE
CpelHUE KBaJpaTUYeCKue OTKJIOHeHUs paBHbl: o, =0,7, o, =2,8. Torna BeiOOpouHbIil kK03(Puu-
€HT KOppeJIsiiul I, paBeH...

2. Ilo naHHBIM KOPPENSIIUOHHON TaOIHIIBI

; 1 10| 201 30| 40
5 3| 7
10 8 | 12
15 16| 4
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Haittu:

2.1. BEIOOPOYHYIO KOBapHAIHIO

2.2. BBIOOPOYHBIN KOAPDHUIIHEHT KOPPEISIUN
2.3. ypaBHeHue perpeccuu Y Ha X.

Oo0pa3sen TecTOBOro 3aJaHus K paszaeny «O01mue NOHATHS 0 MOTPEIIHOCTH Pe3yJIbTaTa
YHMCJIEHHOT0 PeleHUsI 3a1a4n»

1. Touro 3HaueHne A paBHO 12,94, a HaiinenHoe ero npubmmkenne B =13 . Toraa morpem-
HOCTb NPUOJIMKEHHOr0 3HaueHus B paBHa. ..

1) 0,06; 2) —0,06; 3)6; 4)-6
2. Touno 3Hauenue. A pasHo 26,47 , a naiinennoe ero npubnuxenne B = 26,5 . Torna no-

I'pCIIHOCTDL HpI/I6J'II/I)KeHHOFO 3HauyeHus B paBHa...

1) =0,03; 2) 3; 3) —0,03; 4)-3

Oo0pa3sen TecToBOrO 3a1aHNs K pasneny «Pemenue HeJmHelHbIX ypaBHeHui f(x)=0»

1. Ha pucynke uzobpaxen rpapux ¢pyukuun Y = T (X):

Torna xopens ypasuenust T (X) =0 onpenenen na otpeske. ..
1) [2;4]; 2) [-4:6]; 3) [-L1]; 4) [-3-1]

2. Ha pucynke uzobpasens! rpaguku pynkuuit Y =@(X) u Y =X u HauanbHOe MpUOIHKEHHE

@

ot
(=]
oy

Torna urepanuoHHas MOCIEN0BATENLHOCTE X, = ¢(anl),

n=12,.. (XnJr1 :(p(xn),n =0,1,2,...) SIBJISIETCS ...
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1) yObIBatoIe, orpaHUuEeHHON CHU3Y;
2) HEMOHOTOHHOM, CXOISIICHCS,;

3) BO3pacraroiei, CXoaIencs;

4) Bo3pacTaromiei, pacxoasmencs

Oo0pa3sen TecTOBOrO 3a1aHus K paszjaeiny «UucjeHHble MeTOAbI JJUHEIHOH ajaredpbD)
5%, +3X, =8,
X, +4X, =5

HOMY U1 HTepaHHﬁ, Tak, YTOOBI METOJ HpOCTOfI HUTCPpaAlIN CXOOUJICA. Torz[a CHUCTCMA, OKBHUBAJICHTHAsA

1. Cucremy { MyTE€M TOKJECTBEHHBIX MPeoOpa3z0oBaHUii MPUBEIH K BUY, YA00-

JTAaHHOM, UMEET BHI. ..

) {5x1:8—3x2,_ , { x, =—0,6x, +16, ; {x1=5x1+3x2—8,_

4x,=5-% |X,=-0,25x +125" X, =X +4X, 5"
" X, =—4X, —3X, +38,
X, ==X —3X,+5

X, + 2%, =1,
3%, — 2X, + X; =1, 3nauenue
2% +5X%, =2

2. B peniennu cucTeMbl JIMHEWHBIX alreOpanvdeckiux ypaBHEHUN

X, paBHO...

1)0;21;32; 4 -2

O0pa3zen TecToBOroO 3a1anus K pasaeny « UHTepnossinus U NnpudIHKeHre MOJTMHOMAMID)

1. UnTepnonsaunoHHbii MHOTOUWIEH Jlarpanska, cOCTaBiI€HHbIN MO TabauIe 3HaueHui QyHKINUN

y=Yy(X)

o
[HEN

Xi -2
Vi -2 2 1

HUMCECT BUL. ..

1 1 10 5
DP(X)=x*-Xx=-8:2)P(X)=—=X*-ZX:3) P(X)=—X*+—x—=":
) P(X) ) P(X) > > ) P,(X) 3573

HP,(X)=—X*+2

2. ®ynxius Y = f(X) 3anama tabnuuno
Xi -1 2 5
Vi 2 3 7

P, (X) - HHTEpHOAMOHHBINA MHOTOUJICH 2-0¥ CTEMEHH, COCTABJIEHHBI 110 3TOMH TabuIe.

Torpa naubonsumm u3 uucen P,(=1),P,(0), P, (5),P,(6) sensercs uncio ...

1) Pz (_1); 2) Pz(o); 3) Pz(s); 4) Pz (6)
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O0pasen TecTOBOro 3a1aHuA K pasaeiay «UncieHHOe HHTEITPHPOBAHUE»

1. Ha pucynke
¥
y=7x)
S(xy)
ACHY
F(5g) freereee

& :.XU x1 12

n300pakeHa reoMeTpuuecKas HHTepIpeTalus IpUOIMKEHHOI0 HHTErpajia METOOM. ..
1) Tpanenuii; 2) npaBbIX NIPsIMOYTOJILHUKOB; 3) nmapa®on; 4)1eBbIX NPSIMOYTOJbHUKOB

¢ xdx
2. NnTerpan j—4; 1o (hopmyIie NPsIMOYTOJIBHUKOB ¢ TOYHOCTHIO 0,01 paBeH ...
0

1+ X

O0pa3sen TecToBOroO 3a1aHus K pasaeny «lIpudankeHHbIe MeTOABI pelieHUs1 00bIKHOBEHHBIX
Au(pPepeHInaTbLHBIX YPABHEHU»

1. Meronom Diinepa pemaercs 3axaua Koum Y'=X* +y?, y(0)=1 c marom h=0,2 . Torna

3HayeHue uckomoii pynkuuu B Touke X =0,2 Oymer pasHo...

1)11;2)124;3)12; 4) 2.2
2. VKaxuTe TpH wieHa pa3ioxeHus nuddepeHuanbHoe ypaBHEHNE y’ =X+Y npu y(O) =18
CTEIICHHOM psi.

1) —1+X+X%; 2)1+x+x"; 3 1+x+xX2+X3; 9
1+ X+ X

O0pasen TecToBOro 3a1aHu K pasaeiay «Unciaennoe nuddepeHuupoBanme»

1. 3nauenne mupdepennmana Gpynxuuu Z = arctgy X B TOUKE (1, 08;-1, 01) PaBHoO. ..
y

1) —0,045; 2) 0,035; 3) —arctg8; 4)-0,035.

15



7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHel c()OPMHPOBAHHBIX KOMIIETEeHIN I

Yposenb chop-
MHUPOBAHHBIX
KOMIIETECHIIHI

OrneHka

IlosscHeHnus

Bricokuii

3a4TCHO

TeopeTtnueckoe cojliepkaHue Kypca OCBOEHO IOJHOCTBIO, BCE
IPEIyCMOTPEHHBIE MPOrpaMMOi 00y4YeHHs y4eOHbIE 3aJaHHs BBIIOJ-
HEHBI.

OOygaromuiicst crocoOeH HMCIOIb30BaTh MATEMAaTUYECKUE Me-
TOABI JJI PElIeHUs TUIIOBBIX 3aJa4 MPOoeCcCHOHATBHON JesTeNbHO-
CTH, JJaeT IOJIHBIN, Pa3BEPHYTHIM OTBET HA IOCTABJICHHBIN BOIIPOC, I10-
Ka3bIBa€T COBOKYIHOCTh OCO3HAaHHBIX 3HAHUU 00 OO0BEKTe, JT0Ka3a-
TEIHHO PACKPHIBAET OCHOBHEIE TIOJIOKEHUSI TEMBI, B OTBETE IMPOCIIEIKU-
BAEeTCs 4eTKasl CTPYKTypa, JIOTUYECKasi MOCIeA0BaTeIbHOCTh, OTpaXa-
IOIasi CYIIHOCTh PACKPBIBAEMBIX MOHATHIH. OKOHUYATENBHBIN OTBET J1a-
eTCsl C aJIeKBaTHBIM HCIIOJIb30BAaHHEM HAy4YHBIX TEPMHHOB C MOAPOO-
HBIMH U 0€30MMO0YHBIMI BBIKJIaJKaMH, IT0Ka3aHa CIIOCOOHOCTE OBICT-
PO pearupoBaTh Ha YTOUHSIOIINE BOIPOCHI

bazosuiit

3a4TCHO

Teopernueckoe conep:KaHHE Kypca OCBOCHO IIOJIHOCTBIO, BCE
IPEIyCMOTPEHHBIE NPOorpaMMoi o0yuyeHHs yueOHbIe 3aJJaHHs BBIIOJI-
HEHBI C HE3HAYUTEIbHBIMH 3aMEYaHUSMH.

OOyuarouuiics cnoco0eH HCIOIb30BaTh MAaTEMaTHUECKUE Me-
TOZABI, IPUMEHSAEMBIE JUIS PELICHUs OTIENbHBIX TUIIOBBIX 3aJad IpO-
deccnonanbHOM nesTenbHOCTH. [Ipu 3TOM 1aH 10CTATOYHO IMOJIHBIM,
pa3BEpHYTHIM OTBET Ha MOCTaBIEHHBIM Bompoc. OTBET CTPYKTYpHUpO-
BaH, JIOTUYEH, U3JIO)KEH B TEPMHUHAX HayKd. OIHAKO JOIYILEHBbI He-
3HAYUTEJIbHbIE OLINOKH, CYIIIECTBEHHO HE BIIUSIOLIUE HA XOJ] PELLIECHUS
3aJjaud WM HEIOYeThl, MCIPABICHHbIC OOYYaIOLIUMCS C MOMOILBIO
BOITPOCOB INIPENOAABATENS;

[Toporossiii

3a4YTCHO

TeopeTnueckoe coep)aHUe Kypca OCBOCHO YaCTUYHO, OOJb-
IIMHCTBO IPEIYCMOTPEHHBIX MpOrpaMmon oOydeHHsl y4eOHbIX 3aja-
HHI BBIIOJIHEHO, B HUX UMEIOTCS OLIHOKH.

OOyuarommiicss croco0eH HCIONb30BaTh MAaTEMAaTHUYECKHE Me-
TOABI JUIsl pelieHus 3afad MpoeCcCHOHATBHON EATEeTbHOCTH TOIBKO
CO CTOPOHHEH TTOMOIIIBIO, TAeT HETIOJTHBIA OTBET, JIOTHKA U TIOCIIEI0BA-
TEIbHOCTh U3JI0KEHUSI UMEIOT CYIIIECTBEHHbIE HapyIIeHus. JlomyIeHsl
OIHI/I6KI/I B XOJI€ BBIIIOJITHECHUA 3aJaHHA, BCIICACTBHUC HEIOCTATOUYHOI'O
MOHUMAaHUS 00yJarommmMcs 6a30BbIX MOHATUH MpenMeTa. B oTBeTe 0T-
CYTCTBYIOT BBIBOJbI. He B MOJIHOM Mepe ImpOAeMOHCTPHUPOBAHBI yMe-
HUS pelaTh TUIIOBBIC 3a/1a4M MPEAMETA;

Huskuit

HC 3a4TC-
HO

Teopernueckoe cojaepx’aHue Kypca HE OCBOEHO, OOJIBIIMHCTBO
MPEelyCMOTPEHHBIX MPOTrpaMMoi 00ydeHHs YIeOHbBIX 3aIaHui THO0 He
BBITNIOJIHEHBI, JIMOO cofiepkKaT rpyoble OIUOKY; TOTIOTHUTEIbHAS caMo-
CTosATeNbHAs padoTa HajJ MaTepuarioM He MpHBEla K KaKOMY-THOO
3HAYUTEIIFHOMY TIOBBIIICHUIO KAa4eCTBAa BBITIOJIHEHHS Y4eOHBIX 3aj1a-
HUM.

OOyuarommiicss He ClIOCOOEH MPUMEHSAThH MaTEMaTUYECKHUE Me-
TOJIBI I7IS1 PEIIeHHsI TUTIOBBIX 33724 MPO(HeCCHOHATBLHOU e TENbHOCTH
Ha OCHOBE 3HAHWW MAaTeMAaTHYECKUX METOJI0B. JleMOHCTpupyeT He3Ha-
HUE TEOPETUUECKUX OCHOB MPEIMETA, OTCYTCTBYIOT WJIU CJEIaHbl HE-
MIpaBUJILHBIE BBIBOJIBI M 0000IIIEHHUSI, 3a1aHHs OMJIeTa BHITIOJIHCHBI HE
MOJIHOCTBIO WJIM HETIPABUIIbHO; HET OTBETOB HA JIOMOJHUTEIbHBIE BO-
MTPOCHI.
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8. MeToauyeckue yKa3aHus 1Jisl CAMOCTOATEIbHOI padoThl 00yYar0LIUXCS

CamocrosrenbHas paboTa crocoOCTBYET 3aKpEIUIEHUIO HABBIKOB pabOThI ¢ y4yeOHOW M HaydyHOU
JUTEPATYPOH, OCMBICTICHHUIO U 3aKPEIUICHHIO TEOPETUYECKOro MaTepuasa Mo yMEHHIO apryMEHTHPOBAHO
MCIOJIb30BAaTh MATEMAaTHYECKHE METOIBI JIJIsl PEIICHUS IOCTABJICHHBIX 3a/a4.

CamocrosTenbHas padoTa BBIITOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs IO 3aJaHUI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MPENOaBaTes, HO 0€3 ero HeMmoCPeICTBEHHOTO yyacTus (IIpy 4acTH4-
HOM HEIIOCPEJICTBEHHOM YYacTUH IPETIOIaBaTelsl, OCTABIISIONIEM BEAYILYIO POJIb B KOHTpOJIE 32 paboToi
CTYJICHTOB).

CamocrosiTenpHas paboTa OakamaBpoB B By3e SIBISIETCS BaKHBIM BHOM HUX y4eOHOH U Hay4HOH Jies-
TenbHOCTH. CaMocTosATeNbHAs PaboTa UrpacT 3HAUUTENBHYIO POJIb B PEHTUHIOBON TEXHOJIOTHU OOYYEHHMSI.
[Toatomy camocTosTenbHast paboTa JoJbKHA cTaTh3()(EeKTUBHOM U IeJIeHaNpaBIeHHON paboTOl CTYICHTOB.

Dopmbl camocmosmenbHol pabomoi.

OCHOBHBIMH BUJJAMH CaMOCTOSATEIBHOM Pad0Thl 00YJarOIINXCS SIBIISIFOTCS

— 3HAKOMCTBO U M3y4YEHHE MATEPUAIOB JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH JJIS MOATOTOBKU
K ayJTUTOPHBIM 3aHATUAM (JIEKIHSIM U MPAKTUUECKUM 3aHITHSIM) U BBITIOJIHEHHE COOTBETCTBYIOIIUX 3a7a-
HUM;

— W3ydYeHHE y4eOHOH M METOJMYECKOH JIUTEepaTyphl, MATCPUATIOB C MPHUBJICUCHUEM DIICKTPOHHBIX
cpeacts DUOC (MOODLE);

— MOJTOTOBKA K TECTOBBIM 33/IaHUSIM;

— MOATOTOBKA K 3a4€Ty.

CamocTosITENTbHOE BBITMOHEHUE MeCcmosblX 3a0aHuil TI0 BCEM pasziesiaM JUCIUILTHHBI cChOpMUPOBAHBI
B (oH1e o1ieHouHBIX cpeactB (POC)

CogepxaHue TECTOB IO AUCIHUILIUHE OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYaIOIIUXCSI IO OCHOB-
HBIM BOMpPOCaM Kypca. YPOBEHb BBHINOJIHEHUS TE€CTa MO3BOJSET MPENOAaBaTesiM CyIUuTh O XOJle caMo-
CTOSITEJIBHOU PabOThI 00YJArOIINXCSI B MEKCECCUOHHBIN MEPUOJ U O CTENEHU MX TMOJOTOBKH K dK3aMe-
Hy/3a4ery.

JlaHHBIE TECTHI MOT'YT UCIIOJIB30BATHCS:

- O6yanOHlHMI/IC$[ IIpU MOATOTOBKE K 3a4CTy B (l)opMe CaMOIIPOBEPKU 3HaHHI>'I;

— MpenojaBaTeNIIMU JUJIsl IPOBEPKU 3HAHUN B KaduecTBE (POPMBI MPOMENKYTOYHOI'O KOHTPOJISI Ha
71a00paTOPHBIX U JIEKIIMOHHBIX 3aHATHUSAX;

— JUIsl IPOBEPKH OCTATOYHBIX 3HAHUN 00Y4arOIUXCsl, U3YUUBIINX JAHHBIN KypC.

Tecmogvbie 3a0anus pacCUNTaHbl HA CAMOCTOATENBbHYIO paboTy 0€3 HCIOb30BaHUs BCIIOMOTaTeIbHBIX
MarepuanoB. To ecTh MPH WX BBINOJIHEHNUHU HE CIIEAYET MOJIb30BaThCsl YU€OHOM 1 APYTMMU BUJJAMU JINTEpaTy-
PBL

JI71s1 BBINIOJTHEHUSL Mecmo8020 3a0anus, IPEXe BCETo, CIeAyeT BHUMATEIbHO IIPOYUTATh TOCTABIICH-
HbI Borpoc. [locie o3HaKOMIIEHHS! ¢ BOIPOCOM CJIEyeT MPHUCTYNaTh K BBIOOPY MpeAIaraeMbIX BapHaHTOB
OTBETA.

Ha Bemonnenne mecma oTBOaUTCS OrpaHndeHHOE BpeMs. OHO MOXKET BapbHUPOBATHCS B 3aBUCUMOCTH
OT YPOBHS TECTUPYEMBIX, CIIO)KHOCTH 1 00beMa TecTa.

9. IlepeueHb MHGPOPMAIMOHHBIX TEXHOJIOTHii, HCIOJIB3YeMbIX MPH OCYIIEeCTBJIEHHI
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

Jljis ycTIenHoro OBNaIeHUs JUCIUIUIMHONW UCTIONB3YIOTCS Ceylonue NHPOPMALMOHHBIE TEXHO-
JIOTUU O0yYEHHUSI:

e [lpu mpoBeneHHM JEKIMH HCIOJB3YIOTCS TpPE3EHTAMH MaTepraia B mporpamme Microsoft
Office (PowerPoint).

i HpaKTI/I‘lCCKI/Ie 3aHATUC 110 JUCHHUIINIMHC IIPOBOAATCA C IIPUMCHCHHUCM HeO6XOI[I/IM01“0
METOJIMYECKOT0 MaTepHala (MeTOAUYECKUe yKa3aHus, ClIPaBOYHUKHI, HOPMATHBHI U T.I1.)
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* B ciyuae IMCTaHIMOHHOTO M3Y4YEeHHUs JUCLUUIUIMHBI U CAMOCTOSATENILHONM pabOTHl UCTIONb3YEeTCS
B1OC (MOODLE)

Jlexuu mpoOBOIATCS B OOBIYHBIX ayquTOpusx. [IpakTuyeckue 3aHATHs MPOBOIATCS MM B OOBIU-
HBIX ayJUTOPHSIX WM B KOMIIBIOTEPHOM KJIACCE C UCIOJIB30BaHUEM CIElMaNbHbIX Iporpamm. [Ipu mpo-
BEJICHUU MPAKTUYECKHUX 3aHATUI CTYAEHTHI UCHOJIB3YIOT Y4€OHO-METOAMUYECKYIO JINTEpaTypy, IpU HE0O-
XOJMMOCTH BBIJIa€TCS Pa31aTOYHbIN MaTepua: TaOauLbl, 3aJaHHsL.

TecToBBINl KOHTPOJIb 3HAHUH MOXKET NMPOBOAUTHCS B OOBIYHOM ayJUTOPUUA M B KOMIBIOTEPHOM
KJ1acce.

HNudopmaTnBHO-pa3BUBAIOIINE TEXHOJIOTUU O0YUEHHS UCTIOIB3YIOTCS B OCHOBHOM C YYETOM pa3-
JMYHOTO COYETaHMs TPAJAULMOHHBIX (hopM (JIeKLHMs, MPAKTHUUYECKOE 3aHATHE, KOHCYJbTAllUs, CaMOCTOsI-
TeNbHas paboTa).

VYHuBepcuTeT obecrieueH He0OXO0AUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO IIPOrpaMMHOro obecreye-
HUS:

® CceMeicTBO KOMMEPUYECKUX OIEePAOHHBIX CHCTeM ceMeiicTBa Microsoft Windows;

e oducHblil nakeT npunoxeHuit Microsoft Office;

e [porpaMMHas cucTema Jyis oOHapy>KE€HHsI TEKCTOBBIX 3aMMCTBOBAHUHN B Y4€OHBIX U Hay4HBIX
pabortax «AnTHILIIarHaT.BY3».

10. Onucanne MaTepuabHO-TEXHUYECKOI 0a3bl, HeOOX0AMMOI /151 OCyIIeCTBIEHUS
0o0pa3oBaTeIbHOI0 Mpouecca 1o JMCHUIINHE

Peanu3zanus yaeOHOTO mpoliecca OCyIIeCTBISIETCS B CIICIHABHBIX YYEOHBIX ayJUTOPUAX YHUBEP-
cuTera I MpOBCACHUA 3aHATHI JICKOUOHHOT'O THUIIA, ITPAKTHYCCKUX 321H$ITI/H\/JI, I'pylioOBbIX U UHAUBUAY-
QJIbHBIX KOHCYJIbTAIIHMA, TEKYIIET0 KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTecTanuu. Bee aymuTopuu yKOMILIEK-
TOBAaHbI CHCHH&HHBHDOB&HHOﬁ MeO€JIbI0 U TEXHUYECKUMU cpeacrBaMu O6y‘-IeHI/I$[, ClyXallluMu J1JId
npejcTaBicHus yueOHOH wuHbopManuu Oombinoi aymutopuu. [lpu HEOOXOAMMOCTH OO0YYAOIIUMCS
MpeyIaraloTcs Habophl IEMOHCTPAIIMOHHOTO 000pYIOBaHUS U y4eOHO-HATIISAIHBIX MTOCOOM, oOecreyn-
BaIOIIME TEMAaTHUYECKNE WILUTIOCTPALINU.

CamocTtodaTrenbHas paboTa 00y4aromKXCsl BBIMOIHAETCS B CHELMATU3UPOBAHHON ayJUTOPUH, KO-
Topasi obopynoBaHa ydueOHON MeOenblo, KOMIBbIOTEPHOH TEXHMKON C BO3MOXKHOCTBIO TOJKIIOYEHUS K
cetn «MHTEpHET» M 00ECIIEYEHNEM JIOCTYTA B AIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YTIITY.

Ecth nmomMenienue Uit XpaHeHHUS U POPUIAKTHYECKOTO 0OCITY)KUBAHHSI Y4€OHOTO 000pYyI0BaHUSI.

TpeOoBanus K ayANTOPHAM
HanmenoBanue CIICIIUAJIBHBIX HOMCHLEHI/Iﬁ OCHaH_IeHHOCTI) CIICIIUAJIbHBIX HOMeHleHI/Iﬁ
u HOMCH.IGHI/Iﬁ JUJIA CaMOCTOSTEIIEHOM pa6OTBI n HOMGH.ICHI/Iﬁ JUIA CaMOCTOSTEIIbHOMN pa6OTLI

HOMGHICHI/IC JJIs1 JICKOUOHHBIX 3aH5[TI/II\/JI, 3aHA- CTOJ'II:I, CTYJIbA U ayAUTOPHLIC CKaMbU, MEJIO-
TUW CEMUHAPCKOTO THUIA, TPYIIOBBIX U UHAM- | Bas a. [lepeHOCHOE MynbTUMeEIUITHOE 000pY-
BHIYATHbHBIX KOHCYJIBTAIIMH, TEKYIIEH U TIPO- | JT0BaHHE (HOYTOYK, SKpaH, TPOSKTOP)
MEXXYTOUHOU aTTeCTaIl1H.
[TomerieHus i CAMOCTOSTENLHOM pabOThI Croubl, CTYNbA, DKpaH, mpoekTop. Paboune
MeCTa CTYICHTOB, OCHAIICHBI KOMITBIOTEPAMU
C BBIXOJIOM B ceTh VIHTEpHET U 2IIEKTPOHHYIO
WH(POPMaIMOHHYIO 00pa30BaTEIbHYIO CPEY.
[Tomemenue nms xpaHeHust u npodunaktude- | PacxomHple MaTepualbl JIsl peMOHTA U 00-
CKOT'0 00CITY’)KMBaHUs Y4€OHOTO 000py/IOBa- | CIy>KMBaHUS TEXHUKU. MecTa i XpaHeHUs
HUS o0opynoBaHus
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