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1. HammeHnoBaHue JUCHUININHBI

MarteMaTHudecKue MCTO/JBI B ouosorun

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaMpaBJIEHHOCTb 300JIOT U



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBOCHUS AUCHUILTUHEI MaTeMaTHyecKHe MeToAbl B 0M0JI0THH Y 00YJaromerocst TOHKHEI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

06.03.01 buosorus (HampaBIEHHOCTH : 300JI0TH)
OIIK.6 CniocobeH ocBauBaTh HOBBIE TEXHOJIOTHU U IPUMEHSTh UX JIJIsl TPOBEICHHS €CTECTBEHHOHAYYHBIX
HUCCIIEIOBAaHNN
Nuaukaropsl
OIIK.6.2 I[IpumenseT B mpodecCHOHaTBEHOMN ACSITEIIBHOCTA COBPEMEHHBIC TEXHOJIOTHI
€CTECTBEHHOHAYYHbBIX HCCII€0BaHUN
IIK.2 Cnoco0eH K UCIOIb30BaHUIO B TPO(ECCHOHATILHOM JACSITEIIBHOCTA COBPEMEHHBIX METO/IOB
HCCIIE0OBAHUS )KUBBIX CHUCTEM
HNuaukaTopsl
ITK.2.4 npuMeHsIeT B HCCIIEI0BATENBCKON AESITEILHOCTH COBPEMEHHBIM MaTeMaTHUECKUH amnmnapar,
MIPOBOANT BEIYMCIUTENLHBIC SKCIIEPUMEHTHI, pa00TaeT ¢ OONBIIMMH 0a3aMu JaHHBIX



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

06.03.01 buosorus (HanmpaBIEHHOCTh: 30010THs)

dopma o0yuenus

O4YHasa

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI

7

O0beM TMCUMILINHEI (3.€.)

O0beM TMCUMILINHBI (aAK.4aC.)

108

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

42

IIpoBenenue JJeKIHOHHBIX
3aHATHH

14

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY

28

CamocTrosiTesbHast padoTa
(ak.uac.)

66

@®opMbI TEKYLLIET0 KOHTPOJISI

3ammiaeMoe KOHTPoJIbHOE Meporpusitue (3)
Hrorosoe koHTposnbHOE MeponpusTue (1)

DopMbI IPOMEKYTOUHOM

aTrecralnumn

Ox3ameH (7 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

MaremaTtudeckue MeToabl B OuoJiorum. IlepBrolii cemecTp

IIpenmeT U OCHOBHbBIE MOHATHA OMOJIOTHYECKOH cCTATUCTUKU. CpeHUe BeJIMYNHbI
Kpatkas uctopusi nosiBlieHUs U pa3BUTHS TEOPUH BEPOSTHOCTEN M MaTeMaTH4YeCKON CTaTUCTUKH. OCHOBHBIE
HOHATHSA MaTEMAaTHYECKON CTaTUCTHUKHU. HCOGXOIII/IMOCTB HUCIIOJIB30BAHUS MAaTEMATHYCCKUX METOA0OB B
OMOJIOTUYECKUX HCCIICIOBAHMUSX.
Crartuctuueckas COBOKYITHOCTh U €€ CBOMCTBA. [ 'eHepabHas U BBIOOPOYHAsi COBOKYIMHOCTh. CriocoOb1 oTO0Opa
00BEKTOB B BBIOOPKY. UMCIEHHOCTh TeHEpAIbHON U BRIOOPOUHOI COBOKYMHOCTH. CTaTUCTUYECKUE TUITOTE3HI.
Bbuonornueckue npusHaku U ux Kiaccudukamnys. KonuyecTBeHHbIe M KaueCTBEHHBIEC IpU3HaKU. [Ipu3Haku
CUCTHBIC U MCPHBIC. AHBTepHaTHBHLIC IMPU3HAKH.

Pa3nooOpa3ue 3HaveHuii npusHakos. Pacnipenesienue
JIuMuUTEL, cCpeaHee KBaApaTHUECKOe OTKJIOHEHUE, KOA(P(GHUIMEHT Bapualuy, Aucnepcus, Bapuanca. CMbICI 3TUX
nokasartesel pu XxapakTepuCTHKe OMOJIOrMYeCcKUX sBJIeHUN. IIoHATHE BEIpaBHEHHOCTH.
Buns pacnpenenennii. CiocoObl n300paskeHus pacnpeaeneHuii. Bapuanmonssiit psa. ['uctorpamma.
Pa30uBka Ha kiaccel. HopmanbHoe pacnipenenenue. AcummeTpus. buHomuansHoe pacnpeeneHue.
Pacnpenenenue Ilyaccona.
HopMmanbsHoe pacnipeneneHue 1 3aKk0OH HOpMalIbHOTO pacnpenenenus. HopmupoBanHoe oTkiaoHeHue. CBA3b
ATHUX TOHATHHA. 3aKOH OOJIBIIMX YHCEI ¥ paclpeielieHne MajbiX BEIOOpOK. Pactipenenenue CtbroieHTa.

Penpe3eHTATHBHOCTH BHIOOPOYHBIX MOKA3aTeNei
Ponb ommbox penpe3eHTaTUBHOCTH B CTaTUCTUUYECKOM aHanu3e. Ommbku cpennelt apudpmernyeckoit. Ommoku
pasHocTu cpeaHux apudmerndeckux. OmMUOKH pernpe3eHTaTUBHOCTH KaYECTBEHHBIX Moka3aresneil. Ommoku
rmokasatesneit pasHooOpasus. Kpurepuit @urepa.
JoseputenbHblil nHTEpBa. I[lonstue nocroBepHoctu. Meronsl ee onpenenenus. Kpurepuit CteroenTa npu
orpeeNieHuH BeposiTHOCTH. TouHOoCTh ombiTa. Bompoc 06 apredakrax. Onpeaenenue HeOOX0AUMOTO 00BeMa
BBIOOPKH.

KoppeassunonHblii aHAIM3
Tunel KOppenAIMOHHBIX cBsi3el. OCOOCHHOCTH KOPPENAIMOHHON cBsi3u. Ee oTinnuune oT PyHKIIMOHAIBHOM.
[Ipsimas 1 oOpaTHas KOppeNALUOHHAs 3aBUCUMOCTD. [IpsiMonuHeitHast 1 KPUBOJIMHEWHAS CBSI3b. MTapHas U
MHOXECTBEHHAsI KOPPEJSIIIMOHHAS CBA3b. CBsI3b MEXK/ly KaUueCTBEHHBIMH Mpu3HakaMmu. CriocoObl H300pakeHus
KOPPENAIMOHHON 3aBucUMOCTH. [lokazarenu koppensuronnou cBsizu. Kosddurument koppensmmm.
Koppemnsnuronnoe otHomenue. OmuOKy penpe3eHTaTUBHOCTH ITHX Mokasareseil. Kpurepuii
KPUBOJMHEHHOCTH CBsi3el. MHOXECTBEHHBIN M YaCTHBIM KO3 PUIUEHTH! KOPPEIALHH.

Perpeccuonnbii anaaus. /{ucriepCHOHHBIN aHAIH3
JluneitHast 1 HeIMHEWHAs perpeccus. Moiens JIMHEHHOM perpeccuu u orieHka ee nmapametpoB. Koaddunment
nuHeiHoi perpeccun. CpaBHeHHE 1BYX K03 duuneHToB perpeccuu. ConocTaBieHue KOPPEIsLUOHHON U
perpeccuoHHOM cBA3U. MIHTEpnperanns cTaTHCTUYECKON 3aBUCUMOCTH.
JlocToBepHOCTD. I 'eHepanbHblil KOdQpuuueHT perpeccun. TpH cTENeHN BEPOSTHOCTU IIPU ONIPEIETICHUN
JTOCTOBEPHOCTH KOX(P(PHIIMEHTA PETPECCUU H €T0 IOBEPUTEIHHOr0 HHTEepBasia. HaxoxkieHne JaHHbIX
MOKa3aTeJIe MpU CPAaBHEHHUH JIBYX KO3(P(UIIMEHTOB PErPEeCCHH.
CymHOCTh [ucnepcuoHHOro aHanu3a. OTHOPaKTOPHBIN TUCTIEPCUOHHBIN aHaIU3. OCHOBHBIC TOHSTHS.
Opranuzanust 0HO()aKTOPHOTO JUCIIEPCUOHHOTO KOMILIeKca. TexHHKa BIYMCICHUN B 0JJHO(AKTOPHOM
JTUCIIEPCUOHHOM KOMIUIEKCE.
JIByX(aKTOpHBIN 1UCIIEPCUOHHBIN aHaNu3. J[ByX(pakTOpHBINA AUCIIEPCUOHHBIN aHaNu3 /Ui HEOOJIbIION U IS
MHOTOYHCIICHHON TPYMIbI IaHHBIX. paboune GopMyIibl PH IBYX(PAKTOPHOM aHAIIH3E.



HToroBoe KOHTPOJILHOE MePONPUSITHE
BcecroponHmii ananm3 BEIOOPKH, PEIICHUE UCCIIEOBATENFCKUX 33719 C TIOMOIIBIO METOZOB CTATUCTHUYECKOM
00pabOTKH JAHHBIX IKCIIEPUMEHTAILHBIX UCCIICIOBAHHMA

MarteMaTH4YeCKHEe METOAbI B ouosIorum.

ITonsiTue MogeaupoBanusi. MaTteMaTu4ecKre MOIETH
[Tonsatue moxenupoBanus. OOBEKT, METO U eNIb MoJienupoBanus. Turmbl Mozaeseir. OO6paboTka YMIUPUIECKUX
NaHHBIX. BeimeneHue GyHKIIMOHATBHBIX B3aUMOCBS3EH MEX Ty BXOTHBIMU CUTHAJIAMH U BBIXOTHBIMU
peaknusaMu. MecTo MaTeMaTHIeCKUX MOJIEei B MHOTOOOpasuu Mojieeii. MaremMaTHiecKkoe MOJISTMPOBaHNE
KaK METOJ] UCCIIEIOBaHUSI 00BEKTOB-OPUTHHAIOB HA OCHOBE CO3/IaHUSI MATEMATHUECKUX MOJICIICH.
I/IHTepHpeTaHHI/I B MaTECMAaTHUYCCKOM MO,Z[GJII/IpOBaHI/H/I. COOTBGTCTBI/IG MC)K,Z[y MaTeMaTHHGCKOfI nu peaanoﬁ
cucrtemamu. [locTpoeHnre Moienei ¢ MoOMOIIbI0 MaTemMaTuyeckoro amnmnapara. [lapamerpusamus - npucBoeHUE
MePEMEHHBIX 00BEKTY. AJNTOPUTM MoAeIupoBaHus. KauecTBeHHBIC, pETPECCHOHHBIC U MMUTAIIMOHHBIE MOJICIIH.
MaTeMaTI/I‘IeCKI/Iﬁ annapaT MO[[GJII/IpOBaHI/IH. MOI[GJII/I, OIIUChIBACMBIC OJHUM ypaBHeHI/IeM.

ba3oBble MaTeMaTHYeCKHE MOIEJIH
Mopenu, onuceiBacMble OAHUM ypaBHEHUEM. [IoHATHE yCTOMYUBOCTH CTAlMOHAPHOIO COCTOSIHUS U
ycToiunBocTy peuieHus. Meron JIsimyHoBa u rpaduyeckuil METOJ] HCCIeI0BaHUs yCTONYUBOCTH
CTallMOHAPHOTO COCTOSTHUSL.
HenpepsiBablie Moaenn Manbsryca, PepXroybCeTa, MOAENb C MUHUMAIBHOW KPUTUYECKOU YHCIEHHOCTBIO.
Mopenu pocta OTAEIBHON MOITYJISIUH.

Mope TMHAMUKY TOMYJISIUAM
Cucrema IByX JIMHEWHBIX YPAaBHEHHM, €€ pemenne. Tumbl ocoobix Touek. da3oBast INIOCKOCTh U (Pa30BbIit
noptper. MeTo1 M30KIIMH.
['maBHBIE M30KIMHBI BEPTUKAJIBHBIX U TOPU30HTAIBHBIX KACATEJIbHBIX. ¥ PABHEHUE KOHKYPEHTHOIO
B3aWMO/ICVICTBUSI BUJIOB.
ABTOKOJIeOaTeNbHBIC cUCcTeMbl. CHCTeMa XUIITHUK-KEPTBA. AHAIN3 MOJCIIN. XapaKTeprucTuka ¢ha3zoBon
TPAEKTOPUU IPH Pa3IMUHBIX IMapaMeTpax Mojenu. CaMoorpaHU4YeHHs B MOJIEIIN.

Co3aanme KOMIIEKCHBIX MoaeJIeil
[TocTtpoenue mosenelt Tpex u Oosiee nepeMeHHbIX. AHATN3 YaCTHBIX (Pa30BBIX TPACKTOPHHA U apaMeTpOB
Mozesed. MoaennpoBaHue MHOKECTBEHHBIX BHYTPH M MEXK-TIONYJISILIUOHHBIX B3aUMOJIeHCTBUN. Pemenne
3aJ1a4 110 MOJICJIIMPOBAHUIO OMOJIOTMYECKUX MPOIIECCOB.

AHAJIU3 U MOCTPOEHHE KOMILUIEKCHBIX MojieJiei
[TocTpoenue mozenei Tpex u 0osee MepeMeHHbIX. AHAIN3 YaCTHBIX ()a30BBIX TPACKTOPUN U MapaMeTPOB
Mozenei. MoaenupoBaHuE MHOKECTBEHHBIX BHYTPU M MEX-TIOMYJISIIIUOHHBIX B3aUMOJIeicTBUM. Pemienne
3aJ1a4 10 MOJICIIUPOBAHUIO OUOJIOTHYECKUX TIPOIIECCOB.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. bparyce A. C.,HoBoxunos A. C.,IlnmatonoB A. I1. /[unamMmuueckue cucremsl 1 Mojaenu ouonorun/A.C.
bpartycs, A.C. HoBoxuos, A.I1. ITnatonoB.-MockBa: DU3MATJINT,2010, ISBN 978-5-9221-1192-8.-400.-
bubmuorp.: c. 390-400

2. Crarucrtuka:yueOHoe mocodue s By3os/A. B. barat [u ap.] ; pea. B. M. Cumuepa.-MockBa: DuHaHCH U
craructuka,2008, ISBN 978-5-279-02788-0.-368.-bubnuorp.: ¢. 363-364

3. Cmut JIx. M. Monenu B axonoruu/Jx. M. Cmur ; iep. ¢ aura. H. O. ®omuna, pen., aBt. npenuci. A. /1.
bazpikua.-MockBa:Mup,1976.-184.-bubnmorp.: c. 173-177. - [Ipeam. ykas.: c. 178-182

JlonoJtTHUTeIbHAS

1. ®ponos 1O. [1.Beenenue B MareMaTnyeckoe MoieIMpoBaHue Ouosornyeckux npoueccoB Y. 2.0pranusmMel 1
nonyssiuu/}O. I1. @ponos.-Camapa:M3natensctBo Camapcekoro yuusepeuteta, 1994, ISBN 5-230-06016-6.-
318

2. buomerpust:yue6Hoe mocooue/H. B. I'motoB [u ap.] ; pen. M. M. Tuxomupoa.-Jleaunrpan:M3aarenbcTBo
Jlenunrpanackoro ynuepcutera,1982.-264.

3. Kopmrynos JI. A.,YepuoBa H. 1. COopHUK 33124 U yIIpaskHEHHUI IO MAaTEMaTHYECKOH CTaTUCTHKE:y4eOHOe
nocobue/Jl. A. Kopmrynos, H. 1. UepnoBa.-HoBocubupck:M3natensctBo MHCcTHTYTA MaTemaTuku,2004, ISBN
5-86134-121-4.-128.-bubauorp.: c. 116-117

4. MaremaTtrdecKkue MOJIETH B SKOJIOTUHU U TeHeTHKe:HaydHoe n3aanne/Axkanemust Hayk CCCP, MockoBckoe
o01mecTBo ucnbITarenel npupoasl.-Mocksa:Hayka,1981.-176.-bubnuorp. B KoHIIE CT.

5. CraTtucTuka:MeToIM4ecKue yKa3aHus K 1abopaTopHbIM pabotam/denepanbHoe areHTCTBO MO 00pa3oBaHMUIo,
[TepMmckuii rocynapcTBeHHbBIN yHUBEpCUTET, Kadenpa ¢pusznonorun pacTeHU 1 MUKPOOPTaHU3MOB. -
[Tepmb,2006.-47.-bubnuorp.: c. 43



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.library.biophys.msu.ru/MathMod/BM.HTML#b1 I'. }O. Pe3unuenko. buosorus
MaTeMaTH4ecKas.
10. Ilepeuenb uH(POPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIE€CTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

OO6pazoBaTenbHbIN MpoIiece Mo auciuuIuinae MaTteMaTu4yecKue MeToIbl B O0MOJIOTMH [IPEANONIaracT
MCIOJIb30BaHUE CIIEAYIOIIEr0 MPOrPaMMHOT0 0OecTieueHus] 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
MPE3CHTAIIMOHHBIE MaTepUAITbI (CIIal bl IO TeMaM JISKIIMOHHBIX M TPAKTUYCCKUX 3aHSITHH ),

JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbmuoTeunyto cucremy (ObC)
JOCTYT B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[Tepeyerr HEOOXOIUMOTO JTUIIEH3MOHHOTO U (MJIM) CBOOOHO PacCIpOCTPaHSIEMOTO TPOTrPAMMHOTO
o0ecrie4yeHus:

1) opucHbI nakeT NpUIOKEHUH (TEKCTOBBINA IPOLIECCOP, MPOTrpaMMa JUIsl TOATOTOBKH 3IEKTPOHHBIX
[Ipe3eHTalH);

2) nmporpaMmMa J€MOHCTpPAIIMH BUACOMATEPUATIOB (TIPOUTPHIBATED);

3) npuiokeHue, NO3BOJISIOIIEe MPOCMATPUBATh U BOCTIPOM3BOANUTE MeauakoHTeHT PDF-daiinos;
JlMcuuIuinHa He IpeyCcMaTpUBaeT UCIOJIb30BaHUE CHIEIIMATM3HPOBAHHOTO TPOIPAMMHOTO 00ecreueHUs

[Tpu ocBOeHHMM MaTepHalia U BHITOJHEHHS 3aITaHHH 10 JUCIUTUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIIMOHHON paOOTHI M IPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIH30BAThCS:

cucteMa BusieoKoHpepeHIicBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOM paboTEhI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM IJIAl OCYIIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca no AMCuMIINHe

Jlns mpoBeieH!sl JIEKIIMOHHBIX 3aHATHI HeoOXxoanMa yueOHast ay IMTOpHsl, OCHAIlEHHAas! CHIEIUATN3UPOBAHHOM
Me0elblo, IEMOHCTPALIMOHHBIM 000pyA0BaHNEM (IIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MIPOrpaMMHBIM OOecrieueHueM, MEJIOBOH (M) MIIM MapKEPHOM JOCKOM.

Jlnist mpoBeIeHHsI TPAKTUYECKHX 3aHATHH HeoOXouMa yueOHast ay JUTOpysl, OCHAIIIEHHAs: KOMITbIOTepaMu
(KOMITBIOTEPHBIN KJIACC), IEMOHCTPAIIMOHHBIM 000pyI0BaHUEM (TIPOSKTOP, 3KpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM ITPOTPAMMHBIM 00€CIICUeHUEM, MEJIOBOM (1) HITM MapKEPHOU JOCKOM.

J111s ipoBeIeHUS] MEPOTPUATUI TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIlMH, TPYNIOBLIX U
WHANBUAYATbHBIX KOHCYIbTAIUN HEOOX0AUMa yueOHas ayJUTOPHsl, OCHAIIIEHHAs CTIeIIMaTu3UPOBAHHOMN
Me0elnblo, IEMOHCTPAIIMOHHBIM 000pyA0BaHNEM (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MPOrpaMMHBIM OOecTieueHuEM, MEJIOBOH (1) MIIM MapKEepPHOH JOCKOM.

[Tomemenust Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
MaTteMaTH4YeCKHe MeTOAbI B OM0JIOTHH

HﬂaﬂnpyeMue PeE3YyJIbTaTbI oﬁyqe}mﬂ Io IMCIOMIIJINHE IJIdA (l)Ole/IpOBaHl/Iﬂ KOMIICTCHIINU.

OIIK.6

NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

Cnoco0eH ocBauBaTh HOBbIE TEXHOJIOTMH U NPUMEHATD UX 1JIA IIPOBCACHUA
€CTECTBCHHOHAYYHDBIX nccnenosannﬁ

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

OIIK.6.2 YMeeT CTpOUTh CUCTEMY M3 JBYX HeynosierBopure
IIpumensieT B nuddepeHraIbHbIX ypaBHeHuid. | He ymeeT cTpouTs cuctemy U3 IByX
poQeCCHOHAIBHON 3HaeT TUITBI OCOOBIX TOYEK. g depeHInaIbHbIX YpaBHEHHH.
JeATeIbHOCTH 3Haer, 4To Takoe (hazoBas He 3naeT TUIIBI OCOOBIX TOYEK.
COBpEMEHHBIE IUTOCKOCTH | (ha3oBbiii moprper. | He 3Haert, 4ro Takoe (a3oBas mI0CKOCTb U
TEXHOJIOTHH Brageet merogamu noctpoeHusi | (ha3oBbIN MOPTPET.
€CTECTBEHHOHAYYHBIX MOJI€JI€N KOHKYPEHTHOIO He Bnaneer merogamu noctpoeHust Mojesnei
UCCIIEIOBaHUM B3aMMOJENCTBYSI BUIOB U KOHKYPEHTHOTO B3aMMOJICHCTBHS BUIOB U

CUCTEMBI XUITHUK-)KEPTBA.
YMeeT cTpouTh MOJIETH U3 TPeX U
oomee nuddepeHInaTbHBIX

CHCTEMBI XUITHUK-KEPTBA.
He ymeet cTpouTh Mojienu U3 Tpex U Oonee
muddepeHnranbHbIX YpaBHEHUH.

YpaBHEHUH. He ymeer monennpoBats pa3inyHbie
YMeeT MoeTupoBaTh pa3InYHbIC | MEKIIOMYJIAUOHHBIEC B3aUMOJCHCTBUS.
MEXIOMYJIALNOHHbIE

B3aUMO/ICHCTBUSI. YaoBiaerBopurte/bH

YMeeT CTpOUTh CUCTEMY U3 IBYX
muddepeHranbHbIX YpaBHEHUH.

He 3HaeT TUIbI 0COOBIX TOYEK.

3HaeT, 4To Takoe (a3oBas INIOCKOCTh U
(ha30BBIi TOPTpET.

ITnoxo BrageeT MeTo1aMH MOCTPOEHUS
MOJIeJIell KOHKYPEHTHOT'O B3aUMOACHCTBUS
BUJIOB U CUCTEMBI XUIIHUK-)KEPTBA.

He ymeer ctpouts Mozenu u3 Tpex u 6osee
g depeHInaIbHbIX YpaBHEHHH.

He ymeer moniennpoBaTh pa3aiudHble
MEXXITOIYJIAIIMOHHBIE B3aUMOJICHCTBHSI.

Xopoio
YMeeT CTpOUTh CUCTEMY U3 IBYX
muddepeHIaTbHBIX YPaBHEHHH.
3HaeT TUIIBI 0COOBIX TOYEK.
3HaeT, 4To Takoe (a3oBasi INIOCKOCTh U
(a30BbIi OPTPET.
Brnaneer MmeTogamu noctpoeHus Mojenei
KOHKYPEHTHOT'O B3aMMOJICHCTBHSI BUJIOB U




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
CHCTEMBbI XUITHUK-KEPTBA.
He nocraToyHo XOpoIIo yMeeT CTPOUTh MOAEIH
u3 Tpex u 6oisee nuddepeHuanIbHbIX
YpaBHEHUH.
He nocratouHo xopolio ymeeT MOAETUPOBaThH
pa3IMYHbIe MEKIOMYISIIHOHHBIE
B3aUMOJICUCTBHSI.

OT1iu4HO
YMeeT cTpoUTh CUCTEMY U3 ABYX
mudepeHnnanbHbIX YpaBHEHUH.
3HaeT TUIBI OCOOBIX TOYEK.
3HaeT, 4To Takoe ¢a3oBasi INIOCKOCTh U
(azoBbIil TOPTPET.
Bnaneer merogamu noctpoeHus Moielen
KOHKYPEHTHOTO B3aMMOJICHCTBHS BUIOB U
CHCTEMBbI XUITHUK-KEPTBA.
YMeer CTpoUTh MOZAETH U3 TPEX U Ooee
muddepeHnranbHbIX YpaBHEHUH.
YMeer MOJeTupoBaTh pa3indyHbIe
MEXXITOIMYJIALIMOHHBIE B3aUMOJICHCTBHUS.

IIK.2

Cnoco0eH K HCI0JIb30BAHHIO B MPO(eCCHOHATBHOI 1eATeTLHOCTH COBPEMEHHBIX METO/I0B
HCCJIeIOBAHUSI JKUBBIX CHCTEM

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

IIK.2.4 3HaAeT METO/Ibl PETPECCUOHHOTO, HeynosierBopure
MPUMEHSIET B JMCIIEPCHOHHOTO, KiacTepHoro | MIMeeT cyliecTBeHHbIE IPOOEIBI B 3HAHUSX
HCCIIEIOBATENBCKOM aHaym3a BeIOOpKkU. [IpoBomuT PErPECCHOHHOTO0, TUCTIEPCUOHHOTO,
JIESITSIIBHOCTH BBIYHCIIUTEIBHBIE DKCIIEPUMEHTHI, | KIIACTEPHOr0 METOI0B aHainu3a BeIOopku. He
COBPEMEHHBIN pabotaet ¢ 6oJabIIUMU OazaMu yMEeT aHaJIU3upoBaTh OOJIbIINE Oa3bl JAaHHBIX
MaTeMaTHIECKUU TAHHBIX Y10BJ1€TBOPUTEbH
ammapar, IMpOBOJIUT @®parMeHTapHO 3HAE€T METO/IbI PETPECCHOHHOTO,
BBIYHCITUTEIHLHBIC JMCTIEPCUOHHOTO, KJIIACTEPHOTO aHAJIHU3a

HKCIIEPUMEHTHI, paboTaeT
¢ OonpIIMMU 0azaMu
JTAHHBIX

BBIOOpKH. VCIIBITHIBAET CYIIIECTBEHHBIC
3aTpyAHEHUS TIPH MPUMEHEHHUH 3TUX METOJIOB
JUTsl aHAJTA3a BEIOOPKHU

Xopouo
3HAET METOJIbI PETrPECCHOHHOTO,
JTUCTIEPCUOHHOT0, KJIACTEPHOTO aHaIN3a
BBIOOpKH. VICTIBITHIBAET HE3HAYNTEIIBHBIC
3any}1H€HI/I$I HpI/I HpI/IMeHeHI/II/I 3TUX MECTOA0B




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
JUISL aHAJIN3a BEIOOPKH

OT1an4yHO
3HaeT METOJIbI PETPECCUOHHOTO,
JTUCTIEPCUOHHOTO, KJIIACTEPHOTO aHAIIHU3a
BBIOOPKHU. [IpOBOIUT BHIYMCIUTEIBHBIE
AKCIIEPUMEHTHI, paboTaeT ¢ OOIBIIUMHU Oa3aMu
JTAaHHBIX




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku : 2022

Buja meponpusiTHs NPOMEKYTOYHOM aTTECTALMH ¢ DK3aMEH

Cnoco06 npoBeieHrsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuy : OlLieHKa N0 JUCUUIIMHE B paMKax
IPOMEKYTOUHOM aTTeCTAllMK ONPEENIeTCS Ha OCHOBE 0ayuioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, IPOBOJIUMBIX B T€UEHUE YUYEOHOTO IIEpUO/Ia.

MaxkcumMajibHOe KoJIu4decTBo 0aion : 100

KonBeprauusi 60a/uU10B B 0TMETKHU

«oTau4Ho» - ot 81 mo 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPHUTEIBLHO» - OT 48 10 60
«HEeYIOBJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 48 Oaiia

Komnerenuus Meponpusitue KoHnTpo/smmpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.6.2 KoppenaunoHHb1i aHanu3 Koppemsaunonnoro ananusa. Tunsl
[Ipumensiet B npodeccnoHabHON | 3ammimaemMoe KOHTPOJILHOE| xoppeiaiioRHbIX CBA3EI.
ACATCIIBHOCTH COBPCMCHHBIC MeponpusiTue
TEXHOJIOTMH €CTECTBEHHOHAYYHBIX
UCCIIEAOBAHUN
I1K.2.4 HToroBoe KOHTpOJILHOE Mopeinb TUHEHHON PErPECCUn.
IPUMCHSET B HCCICOBATEIBCKON | MEpOMpHATHE KoppensauroHHbIE U perpecCCUHOHHBIE
AEATEIBHOCTH COBPEMCHHBIH 3amuimaeMoe KOHTPOJIbHOE| CBs3U. JIMCIIEPCUOHHBIN aHaAJIM3.
MATCMATHHCCKIH annapar, MeponpusiTue OnHO(AKTOPHBIN AUCTIEPCUOHHBIH

MPOBOAUT BBIYHUCIHUTCIIBHBIC

aHanus. JIByx(haKkTOpHbIN 1UCTIEPCUOHHBIN
HKCIIEPUMEHTHI, pabOTaeT ¢

OOJIBIITMMHU 0a3aMU TAHHBIX aHajIns3.
OIIK.6.2 Mopenn ntuHaMuK1 Cucrema Byx quddepeHunaabHbIX
IIpumenseT B mpo(ecCHOHANBHON | MOy IS ypaBHeHui. Tumbl 0coObIx Touek. DazoBas
ACATCIBHOCTH COBPEMCHHBIC 3amumaemoe KOHTPOJIBLHOC| j10ckocTh 1 (ha30BBIil MOPTPET.Y paBHEHHE
TEXHOIOTHH CETCCTBEHNONAYHIRIX | meponpusTHe KOHKYPEHTHOT'O B3aUMOJICHICTBUS BUIOB.
WCCIIEIOBAaHUN

Mogens crucTeMbl XUITHUK-KEPTBa.
IK.2.4 AHaJIN3 U IOCTPOEHUE [TocTpoenue mozeneit u3 Tpex u dosee
IPUMCHSIET B HCCIICIOBATEIbCKON | KOMIUIEKCHBIX MOJENeH nuddepeHanbHBIX ypaBHEHUN. AHAIN3
ACATCIBHOCTH CngeMeHHHﬁ Hrorosoe KoHTpOILHOE YaCTHBIX (a30BBIX TPAEKTOPUH K
MATCMATHIHCCKIH arnapar, MeponpusiTHe apaMeTpoB Mozeneil.MoaenupoBanue

MIPOBOJIUT BBHIYUCITUTEIIbHBIC
HKCIIEPUMEHTHI, pabOTaeT ¢
OOJIBIIMMU 0a3aMu JaHHBIX

MHO>KE€CTBEHHBIX MEKITOMYJISILIMOHHBIX
B3anMoJiericTBU. MoaenupoBaHue

OMOJIOTHYECKUX TIPOIECCOB.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA




KoppeasimuoHHbIii aHAIN3

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTaluu: 25
[TpoxoauHoii 6amm: 12

IToxa3zaTesn oneHUBAHUS

Banabl

OTJIMYHO ITOHHMAET CYTb KOPPECIAIUMOHHOI'O aHAJIM3a. YmMmeer IMPOBOAWTE C JAHHBIMU
KOppCJ’IHL[HOHHLIfI aHanu3. 3HaeT U MNOHUMAET BCE THUIIbI KOpPCIINUOHHBIX CBsI3EH.

25

XOopo1110 MTOHUMAET CYTh KOPPESALUOHHOTO aHaIu3a. ¥ MEET MPOBOJIUTH C JAHHBIMHU

KOppCJ’IHHI/IOHHHﬁ a"anu3. He JA0CTAaTOYHO XOpOHIIO 3HACT THUIIbI KOPPEIAIHOHHBIX CBs3Ei.

20

[110X0 MOHUMAET CYTh KOPPEIAMOHHOTO aHanu3a. Ci1abo yMeeT MpOBOIUTh C JaHHBIMU
KOPPeJSIIHUOHHBIN aHanu3. He 10cTaTo4yHOo 3HAET TUIIBI KOPPENSLUOHHBIX CBS3EH.

12

He nonnmaet cytu KoppensiunoHHOro ananusa. He ymeer npoBoAUTh ¢ JaHHBIMU
KOPpPEJALMOHHBIN aHanu3. He 3HaeT TUIbI KOPPENIALMOHHBIX CBA3EH.

HToroBoe KOHTPOJIHLHOE MEPOTIPUSITHE

[TpoaomKUTeT,HOCTD MTPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTAllNK: 2 Yaca
YcnoBus mpoBeeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIi 0aJll, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOYHON aTTecTaluu: 25
[TpoxoauHoii 6amm: 12

IToxa3zaTesn oneHUBAHUS

Banabl

[ToHrMaeT cyTh MOAENH JIMHEHHON perpeccun. MOKET CONMOCTaBUTh KOPPEIALIMOHHBIE U
PErpeECCUOHHBIE CBA3H. 3HAET CYIIHOCTh JUCIIEPCUOHHOTO aHAJIN3a. XOPOLIO TPOBOAUT
0JTHO()aKTOPHBIN JUCTIEPCUOHHBIN aHAIN3. XOPOIIO YMEET MPOBOIUTH JIBYX(haKTOPHBII

JIUCTIEPCUOHHBIN aHAIIN3.

25

[Tonnmaet cyTh MoJIenH TUHEHHON perpeccun. MOXeT COMOCTaBUTh KOPPESIIUOHHBIE 1
pPErpecCHOHHBIE CBA3H. 3HAET CYIIHOCTh JUCIIEPCUOHHOTO aHaIN3a. XOPOIIO MPOBOAUT
01HO(aKTOPHBIN TucTiepcuOHHBIN aHanu3. Ci1abo yMeeT MPOBOIUTH IBYX(aKTOPHBIHA

,I[I/ICHepCI/IOHHBIﬁ aHaJIn3.

20

[ToHnMaeT cyTh MOAENH JIMHEHHON perpeccun. MOKET COMOCTaBUTh KOPPEIALIMOHHBIE U
pErpecCUOHHBIE CBA3H. 3HAET CYIIHOCTh JUCIIEPCUOHHOrO aHanu3a.llinoxo npoBoaut
0JTHO(aKTOPHBIN AUCTIEPCUOHHBIN aHanmu3. Crnabo ymeeT MpoBOAUTE ABYX(PaKTOPHBIHA

JIUCTIEPCUOHHBIN aHAIIN3.

12

He 3naet Monens nuHeHOM perpeccuu. He moHuMaeT paznuyuuii KOppeasiiiuOHHON U

0/1HO(aKTOPHBIN THUCTIEpCUOHHBIN aHanu3. He ymeeT mpoBoAUTh 1BYX(aKTOPHBIN

,I[I/ICHepCI/IOHHBIﬁ aHaJIn3.

pereCCHOHHOﬁ cBs3u. He monmmaet CYIIHOCTH OUCIICPCHUOHHOI'O a"ann3a.He YMECT IPOBOAUTDH

Mopgeau THHAMMKHA MOMYJIA AN

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeIeHUS MEPONIPUATHUSA: B YACHI CAMOCTOAATEIbHON PadoThI




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amm: 12

IToxa3zaTean oneHMBaHUA

Baaasl

YMeeT cTpouTh CUCTEMY JIBYX JTMHEMHBIX YpaBHEHHUI, U €€ periaTh.3HaeT TUIIbI OCOOBIX TOYEK.
[Tonnmaet uto Takoe (a3oBast MIOCKOCTh U (a30BbIM MOPTPET.Y MEET peliaTh ypaBHEHHE
KOHKYPEHTHOTO B3aUMOJICHCTBUS BUJOB. Y MEET CTPOUThH U PEIIaTh MOJIEIb CUCTEMBI

XUIIHUK-KCPTBA.

25

YMeeT CTpOUTh CHUCTEMY JIBYX JIMHEHHBIX ypaBHEHHH, 1 €€ pemaTh.3HaeT TUITBI OCOOBIX TOYEK.
[Tornmaer 4to Takoe (pa3oBasi INIOCKOCTh U (Da30BBIA OPTPET.Y MEET peliaTh ypaBHEHHE
KOHKYPEHTHOT'O B3aUMOJICUCTBUS BUI0B.He ymeeT CTpouTh 1 pemaTth MOJIEIIb CUCTEMBI

XHUIIHUK-KEPTBA.

20

YMeeT cTpoUTh CUCTEMY JIBYX JMHEHHBIX YpaBHEHH, U e€ pemars.J[110Xo moHuMaeT THUIIbI
0co0bIx Touek. He moHnMaeT uro takoe (ha3oBas MIOCKOCTh U (Pa30BbIN MOPTPET.Y MEET peliarh
ypaBHEHHE KOHKYPEHTHOT'O B3aUMOJIeHCTBUS BUAOB.He ymeeT cTpouts 1 pemaTh MOJIENb

CUCTCMBbI XUIIHUK-KCPTBA.

12

He ymeer cTpouTh cucteMy OBYX JTUHEWHBIX YpaBHEHUH, U e€ pemarb.He 3HaeT TUIbl 0coObIX
touek. He monnmMaet uto Takoe (a3zoBast II0CKOCTh U (a3oBblil mopTper.He ymeer pemats

ypaBHEHUE KOHKYPEHTHOI'O B3aUMOJEHCTBUS BUAO0B.He yMeeT cCTpouTs U pemarb MOJENb

CHUCTCMbI XUIITHHUK-XKCPTBA.

AHaJIN3 U NOCTPOEHUE KOMILIEKCHBIX MOJIesiei

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B YaChl CAMOCTOATEIbLHON PadoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amm: 12

IToxa3zarenn oneHMBaHUA

Baaasl

Vmeer CTPOUTHb MOICIIN U3 TPEX U bonee ypaBHeHI/Iﬁ. VYmMmeer MMPOBOANTH aHAJIN3 YaCTHBIX
(baSOBBIX TpaeKTopm“I " MapaMECTpoOB Moneneﬁ.MomeT MOJCINPOBATD MHOXKXCCTBCHHbBIC
MCIXKIIOIMMYJIATHOHHBIC B3aHMOHeﬁCTBHH. VYmeer peuIaTh 3aaa4M 110 MOJACIUPOBAHUTIO

OMOJIOrMYECKUX IIponuccCoB.

25

YMeeT cTpouTh MOJIENTH U3 TpeX U 0oJiee ypaBHEHUH. YMEET MPOBOIUTH aHAIIN3 YaCTHBIX
(a30BBIX TPACKTOPH U apamMeTpoB Mozeneil.[1moxo MoxeT MOeTuPOBaTh MHOKECTBEHHBIC
MEKIOMYJIALMOHHBIE B3AUMOAEHCTBUS. B 11€JI0M - yMeeT pelars 3a/1a4u 1o MOJAEIUPOBAHHIO

OMOJIOTUYECKHX MPOIIECCOB.

20

Vmeer CTPOUTHb MOJCIIN U3 TPEX U Oonee ypaBHeHI/Iﬁ. I1noxo YMECT IPOBOAUTL aHAJIN3 YaCTHBIX
(baSOBBIX TpaeKTopm“I " IMapaMCTpoOB Moneneﬁ.Hnoxo MOXCT MOACIINPOBATH MHOKCCTBCHHBIC
MCIXKIIOIMMYJIATHOHHBIC B3aHMOHeﬁCTBHH. VYmeer peuIaTh 3aaa49M 110 MOJACIUPOBAHUTIO

OMOJIOrMYECKUX IponuccCoB.

12

He ymeer ctpouts Mozenu U3 Tpex u 6osee ypaBHeHui. He ymeeT mpoBoAUTh aHATU3 YaCTHBIX




(ha30BBIX TPaEKTOPUIl U apaMeTpoB Moenel.He MoxkeT MoiennpoBaTh MHOKECTBEHHBIX
MEXKITONYJIALIMOHHBIX B3auMOJeHCcTBUA. He ymeer pemars 3aaa4u 1o MOAEIUPOBAHUIO

OHMOJIOTMYECKHUX TIPOIECCOB.




