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1 Meroau4eckHe YRAIANHA M0 NPOBETeHHI0 JEKUHOHHEIX 3aHATHE

JleKuHOHHBIE 338HATHA B BuCmeM y4cOHOM 3aBeledHH ABNAKTCA OCHOBHOH dopmoit
OPraHMIAHA Y9ehHOTO TPOIecca 1 A0MAHE! DRITE HAIIENEHE! HA BRIMOMHEHHE PAOS Sa184:

- DIHAKOMHTE CTYIEHTOR CO CTPYETYPO# AHCUMILIHHGL

- H3TO#HTE OCHOBHOH MaTepHAN NpoTrpaMMbl KYPea AHCLMNIHHEL,

- O3HAKOMHTE ¢ HOBSHIINME NoAX0IaMH 1 npobreMaTiroil B nanHo# obnacTu;

- chopMHpOBATE ¥ CTYAEHTOBR NoTpeDHOCT K caMmocToATeaAbHOH padore ¢ yueGHOH,
HOPMATHBHOH M Hay4HOH THTEepaTypoH.

TleklHOHHOS 3aHATHE NpeAcTasnscT cobDOH  CHCTEMATHYECKOE, NOCIeIOBATENBHOC,
MOHOMOTHUCCKOS H3AMKEHHE NMpenoJaRaTeneM-TekTopoM yuehHoro MaTepiana, Kak Npasino,
TEOPEeTHYLCKOID XapaKTepa.

llene feKuMA — oOpraHusalfs HeleHanpaRIeHHoH NOIHABATEABHOH ACATCIBHOCTH
CTYACHTOR MO ORIAISHHIO NPOTPAMMHBIM MATEPHANOM YIeOHON THCITHITHNEL

Yrenne Kypea Nexuuil MO3BOAACT JaTh CBAMAHHOE, MOCTEJOBATENLHOE HITOHEHHE
MATEPHATA B CODTBETCTBHH € HOBCHIIMMH JAHHBIMH HAYKH, COOOUINTE CIYIIATENAM OCHOBHOC
COMEPHAHNE NPEIMETA B HEMOCTHOM, CHCTEMATHINPOBAHHOM BHIE,

B page coyuacs MEKUMA BRTONHAET (YHKUKIO OCHOBHOTO HCTOMHMED HH$OpMalHy,
KOTIA HOBHIE HAVYHES JAHHEE 10 TOH HIH HHOH TEME HE HALLTH OTpakenns B yueDHHKAX.

Opranmnzaunorno-metoadueckoll 0aloll NpoBeleHNAs ICKUHOHHBIX 3AHATHH ARNAETCA
pabounii yueGHE N0as Hanpapienss noarotoskr. [Ipe nogroToBke NEKUHORHOrD MATEPHATA
npenoiasaTent 0038H PYKOBONCTBOBATECHA VUeOHLIMH MNPOrpaMMaMe M0  AHCUHILTHHAM
kadenps, TEMATHKA H CONEPHAHHE NEKUHOHHED 3aHATHI KOTOPRIX NpeIcTABNeHA B padovux
nporpaMMax, yaefHo-MeTOIHYCCKHX KOMINEKCaxX.

Ilpn yTeHun TEKUMI TPEno1aBaTe/ s HMEET NPAR0 CAMOCTOATENLHO BHIDHPATE (POpMBL H
METOB] HITOKEHHA MATEPHANA, HCTIONBI0BATE PASTH4HBIE TEXHHYECKHE CpecTRa o0y IeHHA.

PexoMeroaumy 00 padore CTYISHTOR C KOHCIIEKTOM MCKUHH.

Hayuenwe JWCHOMOIHHEL CTYJEHTY CAeiyeT HauymHate ¢ mnpopaGotim  paboueh
NpOrpaMMel, 0CoG0e BHAMAHHE, VTSR MenaM W 3a0a9aM, CTPYKTYPE H COAePHaHHIr Kypea.

[pH KOHCNEKTHPOBAHHH JCKUMA CTYACHTAM HEOOXOMHMO HANATATE VCOBIHAHHBIA
MATCPHAT KPATED, CROMMHA CHoBaMH, o0pallad BHHMAHHE, HA JOTHKY HIIOMCHHR MATepuia,
APIryMCHTALME M NPHBOTHMEE OpHMepsl. Heo0xXoIHMO BRUICNATh BEMHBIC MECTa B CBOHX
sanicax. EciH HENOHATHRL Kakne-rlo MOMEHTHL, HeoGXOOHMO 3JANHCHEBATH CBOM BOTPOCH,
MOCTAPATECA HAWTH OTBET HA HHN CAMOCTOATENLHO. ECAH CAMOCTOATENRHO HE YAAT0Ch
paso0parTeci B MATEPHANE, BAOCISACTBRE Heodxommmo nudo na creayiomel gexiun, THio Ha
NabOpaTOPHOM JAHATHH HIH KOHCY/AbTAuHMM o0pATHTECA K BEOVINEMY MPENoJaBaTend 3a
PAIBACHEHHAMMH.

YenewHoe OCBOSHHE Kypea MpeinolaraeT akTHBHOES, TROPYECKOE YUACTHE CTYOCHTH
NyTeM nranoMmepnod, noscennesof paborel. JIEKUHOHHBH MaTepHan cieayeT NpocMaTPHBATE
B TOT #E JeHb, PeKOMERAYEMYID JONOTHHTENRHYIO THTEPATYPY CASIYET NpopabaTeBaTs nocne
HIVUeHHd JaHHO) TeMbl N0 yuelHHKY H MATEPHATAM NEKIHH.

Kaknas Tema HMeeT CBOH croeuH(MYeckHe TepMHHB H ONpeleneHHA. YcBOeHHE
sarepuaia HeoDXOOHMO HAYHHATE © YCBOSHHMA 3THX noHaTHi., Ecam kaxoe-nubo noHATHE
BEIILIBACT 3ATPYAHCHHS, HeoDXOAHMO TOCMOTPETE Ero CYTh B COZEPHAHHE B CI0BApe
{(HaTepHeTe), BLINACATE €70 IHAYSHHE B TETPAIL 1A MOOTOTOBEH K SAHATHAM.

Mpu noaroToRke MarepHana  HeodXoguMo ofpamaTh  BHHMAHHE HA TOUHOCTH
ONPENeTeHnl, NOCNeNORATENLHOCTE HIVHEHHA MAaTepHaNd, apryMeHTAUHK, cobCTBCHHBIC
NPHMCPBL, AHATH? KEOHEPCTHERIX CHTVAIIHA, Kamayn Henemn PeKoMEeHIYeTcd OTBOOHTE BpeMA
N8 MOBTOPEHHA NpoiideHHOro MaTepHali, NPOBCPAR CBOH 3HAHHA, YMCHHY W HARKEH NO
ROHTPNIBHEIM BOTIPOCAM B TECTAM.



2 MeToanueckune yKataHus no aaboparopusim padoram

Mayuenue QHcunnanesl «Metoasl obpaboTin 3kenepTHOR HEHOPMALMIY IPEANMIaraeT
nocemente OBYIAIOMHMHUCH HE TOARKO Texuuid, Ho W naboparopuenx pabor. NabopaTopHkie
paloThl CO CTYACHTAMH TpEIHA3HAMCHB 114 TPOBEPKH YCBOCHHA HMH TEOPETHHECKOTO
MATEPHANA MHCIIHILTHHLEL

OcHOBHEE 1enH nalopatopHeix paboT:

- JAKPCNHTE OCHOBHEIE MONOMCHAA THCIHTLITHHLL

- NPODEPHTL YpOREHE YCROSHHA H MNOHHMAHHA CTYIEHTAMH RO POC0R, FE.EE-HDTFICHHI:]R
Ha NeKIHAX H CAMOCTOATENBHO HIYISHHBIX N0 YIeOHOH THTEpaTyYpE,

- HAYYHTE TOABI0BATECH HOPMATHEHOR M CNpaBOHHOH AHTCPATVPOR 178 NOTyMEHHH
HeoOx0AHMOH HHQOPMALHHE 0 KOHEPETHRIX TEXHOAOMHAX;

- OKA3aTE NOMOLLL B NPHODPETEHHH HABBIKOB PACYETA TOUHOCTHRIN XAPAKTEPHCTHE,

- BOCTIOVIHHTE MPODeLl B NpoiieHH0R TEOpeTHYECKON YacTH KYPCa H OKASATH NOMOIILE B
€ra YCBOEHHH.

Jlna  koHTpOnS 3HAHMEA, NONYYEHHLIX B (POLECCE OCBOCHHA MCUHTIIHHEL Ha
NAGOPATOPHEIX 3AHATHAX O0YYAIOUIHCCH BBUIONHAMT 3A03HHA PEKOHCTPYKTHBHOIO YPOBHA H
REOMIIEKCHDE II]]-:EIKTH‘-[EE-E{&E JANaHHE.

[leneiy BRIMOJIHEHHH 3AMAHHA PEKOHCTPYRTHBHAOTO YPOBHA H KOMIVIEKCHOrO 3Ja0aHHA
CTYZCHTAMH ABNAETCH CHCTEMATHIAIMA, 3AKPETUIEHHE M PacilHpPEHHe TEOPCTHHCCKHX IHAHKI,
I'!E.'I}"‘IL‘-HHHE B X008 HIYMCHHA QHCIHITTHHEL

Husie npHBOASTCH 00IINE METONHYECKHE VKAAHHA, KUTOPEIE OTHOCATCA K 3AHATHAM 1O
BCEM TEMAM:

- B HAMANE KaWA0ro NabopaTopHOTO 3aHATHA HEOOXONHMO CHOPMYIHPOBATE LS,
NOCTABATE 3QTaMH;

- panee HeolX0OHMO MPOBCPMTE IHAHHA CTYICHTAMM ASKUHOHHOTD MATCPHALA M0 TEME
JAHATHI;

- B TIPOWECCE 3AHATHA HEeoDX0gHMo noOHBATLCA HHAHBHIYAILHOH CAMOCTOATENEHOH
pafoTE CTYACHTOR;

- SHAHMA CTYJCHTORB TMEPHOAMYECKH KOHTPONHPYIOTCA NYTEM NPOBEOCHHA TeKyLIedH
ATTeCTAHH (PyGEHHOTO KOHTPOMA), CREISHNA O PEIYILTATAX KOTOPOH A0BOIATCA 10 CTYACHTOR
H MOayTCd B ICEKAaHAT,

- BPEMA, BLUIEIEHHOE HA OTAC/bHBIE FTANL] JAHATHH, YKAIAHHOE B paboueii mporpamme,
ARNACTCH OPHEHTHPOBOYHEIM,; NPENOABATENL MOKET NEPEPACTIPENENHTE €10, HO JOMTKHA OBITE
ofccneyena npopaboTka B noHoM ofkeMe MPHBEICHHOTO B padoueil NporpaMMe MaTepHata;

- Ha MEpBOM 3AHATHH NPEMOIaBaTE ML OOI#EH OTHAKOMHTE CTYACHTOR C TMPABHIAME
MoReNeHHA B NA0OPATOPHH W NPOBECTH HACTPYETAN N0 OXpaHe Tpyaa H No no#apuoi
fe30MacHOCTH HA padoyeM MECTE,

- NpenodaBaTenb QOAXEH OIHAKOMHTL CTYIACHTOR CO BCEM obbemoM MaboPaATOPHELN
pabor 0 TpebOoBARMAMH, HAIOKEHHEIMH BBIINC,

- [penoiaBaTent YAe/A8¢T BHHMAHHE OLCHKS HAKTHBRHOCTH paboThl CTYACHTOR HA
IRHATHAX, ONPeleneHHI0 YPOBHA HX IHAHKA HA Ka#I0M 3aHATHH.

Ha nafoparopusix  paboTax pellaloTed  3alaud W3 BCEX PAIIENcE  HIY4AeMoi
JIHCTHTLTHHEL.

3 MeToanueckie VKA 10 CamocToaTe ol pabore

Jlina venemsoro ochoenus kvpea  allpoextuposadie HAQOPMATMOHHBIN CHCTEM®
HeolxXonMMa caMocToRTe/IbHad pafota. B HacTomues BpeMs AKTYATbHBIMH CTAHOBATCA
Tpe(oBaHHs K IHYHBIM KAYCCTRAM COBPEMEHHOTO CTYIAEHTA — YMEHHIO CAMOCTOATEILHO
NOMOAHATE W ODHOBRISTE 3HAHWE, BECTH CAMOCTOATENRHBIA NOHCK HeoDXOAHMOTO MaTEpHANA,
GhITh TROPUECKON THYHOCTHED,



CaMOCTOSTENBHYED pafoTy 10 OCBOSHHIO JIHCIHNAMHGEL OOYYMIOUIMMCR  ClEAYCT
HAMHHATE C M3YHEeHHA comcpaann paGodell ysebuofl NpOrpaMME! THCIANTHHEL LETH H 33724,
CTPYETYPR H  CONCPHAHHA  Kypea, OCHOBHOH W JONOMAHATENBLHOH  JTHTEPATYPhI,
PEXOMCHAOBANHOMN /LA CAMOCTOATENLHOH paboTs,

CamocToATension  vieGHAR  NesTENBHOCTE  HEANETCA  HCOOXODMMEM  YC/AOBHEM
yenemsoro  ofydenns. Muorne npofeccHOHATBHBIC HABLIKH, crocoGHOCTE MBICIHTE H
0GoBIATh, MefaTh BEBOAL H CTPOHTE CYMICHHA, BRICTYNATh M CTYIIATE [APYTHX, — BCC 370
[AIEHEAETCA B NPOLECCS CAMOCTONTENERON paloTLL CTYIEHTOE.

CamocTosTeNLHAR pafoTa MO OCBOEHHE) LMCIHHMNTHHB] BIIKHGET:

- CAMOCTONTCIBHOS HIYIEHHE PA3ISN0s,

- CAMOMOATOTORKY (NPOpaboTKy W [OBTOPEHHE JIEKIHOHHOTO MATEPHANa H MATEpHAna
yueBHHKOB H yaeOHbX Tocobuil);

- NOATOTOBKY K NabopaTopHbeM padoTas,

- NOAFOTOBEY K PYOERHOMY H HTOTOBOMY KOHTPOIO.

CamocTofTensHan  yuebuas pafoTa — YCAORME YCOCIWIHONG OKOHYAHHA BRICIIETO
yuefHoro 3apeqenns, OHa ABMACTCR PABHONPARHON dopmoit  yaeGHEIX 3aHATHA, Hapany
NeKiHAMH, CeMHHApanMH, JEIAMeHAMM H IA9STAMH, HO ]:'!EE.T[HE-}W:MH.H B0 BHESAVIHTORHOS BPCMA.

ek THBHOCTh AYAHTOPHEIX 3AHATHI BO MHOTOM 33BHCHT OT TOTO, HACKO/BKD YMEIQ
CTYACHTHEl OPraHHIYIOT B XOJ€ HHX CBOKW CaMOCTOATENBHYIO yyefHYID NO3SHABATENBHVID
nearenpHocTs. Takas paboTa Takwe cnocofCTBYeT camoodpPal0OBAHMI0 W CAMOBOCIHTAHHE,
OCVINECTRIASMOMY B HHTEpPEcax NOBBINISHIA npOfECCHOHATBHEIX  KOMICTEHIMH, obme
IPYAHLHN ¥ POPMAPOBAHHH NHYHOCTHEIX KAHCCTH.

CamocToATenkHan paboTa PeamnIyeTes:

|, HENOCPEOCTBEHHO B MpOEcee Ay IHTOPHBIX JAHATHI — Ha JMeKkumax, 1afopaTopHBIX
JANGTHIX, [IPH NPOBEICHHH PYDEKHOD KOHTPOMA;

2.5 KOHTAKTE C TPENOJABATENCM BHE PAMOK PACHHCAHHA — MO KOHCY.JARTALMAX 1O
yuefiHEM BOMPOCAM, MPH THKBHAAIHE JAN0KEHHOCTER, NPH BLIIOTHCHHA HHIHBHIYATEHEX
IaTaHii;

1. B GuGnHoTexke, noMa, B ODMEKHTHH, Ha kKaeape NpH BHMOTHEHHM CTYIEHTOM
yueOHBIX 3A78Y.

B npollecce NpOBEIEHHA CAMOCTONTENbHOH pafoTkl HeobxoauMo NPoHIBOINTE noagop
JMTEPETYPHBIX HCTOUHHKOB, HAYHHOH nEpHOIHHYECKOH NEYaTH H T.A



Jadoparopuan pabora Ml
MaremaTHueckne GyYHKURR

dyHkuMK 310l Kareropun TpeGyior A ceoel paboTel ODRIATENLHOTD BBOAA KAK MHHHMYM O4HOMO
aHauenHa aprymenTa. Hioke npuBened fPACMEHT MCIHUIBIOBAHHA dYHELUHE ANA BOIBEAEHHA BO BTOPYHO
CTENeHL H HIBJEHEHHA KOPHA ¢ OTODPAKEHHEM Ha NHETE TekeTa yHKUMA.

Yopawnaenne 1.

1} Coanaiire paBouyr knnry ¢ umenes Dyicuns. [puceoiite nepeomy nHety wva Marematuika.

21 Coanaiite TaSaHIy cO CTPYKTYPOHR M HCXOAHBIMH JEHHBIMH KaK 3T0 0TODpLKeHs Ha pHeYHKE |.
{AUefKH € HCXOAHEIMH JAHHBIMH HMEKT Cepuill (hou)

3) Beeawte ¢ nomouwkk Macrepa dyekumil B auciky B6 dvukisno  ABS (Mooyae) # noayunTe
pesyneTar padoTe ¥rof dynkuss, Cronupyiite dopayay 8 aHanazon Bo:BI fi.

4) AHANOTHYHBE ONCPRUMH BHNCIHHTE ¢ ApyTHaMR aueiikamu Tabnuuw (C6H:G6), seeaf B HHX
cooTRETCTEYIOWME  (yvhkund, Take npoBeawTe wonuposanue GOPMYN LA NATYHEHHA
pesyartaton. PenynetaTd Bammx ssidHciedii Dormsns OuTh TAKHMH e, KAK HA TPHBEICHHOM
BBHILLIE PHCVHEE,

5) CoxpaHuTe pesvnbTarh B paboued KHure,

MaremarTudeckse GyVHELHH NOIBEONAKT PEWATE JANAYH KOMOHHATORHKH.

Borpocunbie ynKnnn

MyYHEIHA W £8 CHETAKCHE Hasnadenne W B0TMOEROCTI ByHELHKT

Boispallaer B BuANEHHBI HanasoH oDpaTiyio MATPHLLY L8
MaTpHLUbI, Xpansueiica g MaccHpe, MaccHe - 310 UHCROBOH MACCHE ©
PABHLIM KONHHECTEOM CTPOK M ¢ToNOWos. Maccue moseT GhiTh a8aH
MOBP (Maccun) | kuk auanasol sueek, anpusep Al C3 Wik KAk HMS IHANAIOHA WIH
smaccHea. Ecau knkas nHbo 03 AYEeK B MACCHEE MYCTA HAH CO0EPHHT
TEKCT, & TAEMEC CCIH MECCHE HMEET HEPRAEHOE HHCAO CTPOK H CTONGLOE,
1o dyakuna MOBP soispawaer suavenye omwbsn # 3HAY!

BoappaliaeT onNpelenvTent MaTPHLLL (MITPHUA XPAHUTCR B MBCCHBE).
OnpelenHTENs MATPHLEL — IT0 YHEND, BMYHCTACMOE HL OCHODE
IHAYEHHIA 3ICMEHTOR MACCHBA. Macche — 370 YHENOBOR MACCHB C
PABHLIM KOMHHECTROM CTPOK H cTonGuos. Ecin kaxas-nnbo auelka B
MACCHEE MYCTA HAH COASPHMHT TEKCT, TO (fyHKUHA BOIBPALLAET
apaverre owntry #3IHAY!. OyHKLHA TAKKE BOIBPAILACT THAMEHHE
owmbrn F3IHAY!, ecnd MACCHB HMEET HEPARHOE KOTHYECTRO CTPOK H
eTonfuos.

MOINPE] (Maccun)

Boappawaet npoHIBeerHe MATPHL, XPAHALIMXCE B MacCHBax | n 2.
PEIVILTATOM ABTASTCH MACCHE C TAKHM HE YHEOM CTPOK, KK MacCHe
— 1 M€ TAKHAM e YHCAOM cTONGUO0R, KEK MACCHE — 2, KOIHYMECTED
cronfuon apryMeHTa MaccHe — | 1omsHo ObITh TAKHM HE, KaK
KONHYECTBO CTPOK APryMEeHTa MRCCHB — 2, H 003 MaccHal J0U#H bl
cofepHaTy Tonkko yuena. Maccus = 1 1 maccHs — 2 moryT Guith
AAHE] KAK HHTEPBATLL, MACCHBLL KOHCTAHT HAK copunks. Ecan xoTg
Bt 0aHa A4eliKa B APTYMEHTAX MYCTa WIH CONEPMHT TEHCT, HIH eCiIM
YHEC CTONRGUOR B APTIYMENTE MACCHE — | OTAHYASTEA OT YHCAA CTPOK B
APrYMEHTE MACCHE — 2, TO diyHKLHA BOIBPALILACT 3HAMCHME CLIHOKH
#3HAY

MY MHOEM{ Maccnwnl,
Maccnel)

¥opuxnenne 2.
1} Orrkpoiire patouyo kiury Oyukumd W jodassTe B Hee AHCT MaTpiLbl.
2) B nepeyio cTPOKY TMCTa BeeamTe 2aronosok PaboTa ¢ maTpruami.
3) Janes Ha OHCT BBROOMTC JAHHEE B QVHKUMH, 9TODB NOAYHHTE PesyIbTaT AHANOTHHHBT
NpHBEMCHHOMY HHAE PHCYHEY.

BeenuTe B ananazod sueek AS:CT matpuuy M1, a 8 avanason ES:G7 matpuuy M2,




Jna Haxownenun oOpathol M esnenure gwanazon sueer A11:C13, 2atem ¢ noMowes Mactepa
Pyrruni eeeaute dynkunio MOEP o 3apcpiinTe NPoUece oaHOBPEMEHHBIM HIKATHEM TPEX KIABMIL
<Ctrl+Shift+Enter>. Ananoruusyio onepaumeo Toakko mna gnanasona E11: G13 nposemire ang sropoi
MATPHULL. CPRBHHTE NONYYEHHEIE PEIVILTATH © PHEYHKOM.

Ana naxomaenus onpeaeantena marpiusl M1 Beiicany avefiky A17. Becacw B Hee dymsuio
MOTIPEM, npouece 3akoH4MM HEmaTHeM KnaBHIOH <OK>. BrimonHHM aHanorHyHbie OnepalMy Ana
HAXOHACHHA ONPENSTHTENA BTOPOR MaTpHub, 3a0as suehixy E17. CpasniTe peayvistats ¢ pHeyHEoM.

Jlas nonyueHns

Jlaboparopnan padora No 2
MATEMATHUYECKHE H CTATHCTHYECKHE
PYHKIHH EXCEL

Pemenne n anmeiineix ypasaennii ¢ n yenssecTasmvn,

Ecan naHa cucTema dHHeiMbIx ypasHeHuii maTpianoro suaa A*X = B, 10 ee PEIICHHE COCTOHT B
HEXOAIEHHH MATPHUBL, o0patholl MaTpuue A, koTopy HeolXoIHMo ¥MHOWKHTE CACBA HA BekTOp —
cronbeu B.

Mpumep 1. Pewiyre cictemy nHHCHHMX YPaBHEHHH

Ix+2y =T
4x -5y =40

1) Beeawre marpuuy A & auanazod Al B2, Bexrop B={7; 40) s awanazon C1:C2.
E dsdn  Opaeka Pua  Boraees
el aa- -

E7 b f
1 ¥ 7 R PO )
1:] ) 2 ¥
2 | 4 5 40
2) Haiinem obpatiyio matpruy (pyhkuns MOEP).
3) B pesyaetate ofpaTHas MatpHua BWTAAKT Cheayrolmm ofpasos:
3 | 0714286 -028571!
4 | 057143 0420571

4) Ymuoweruem oSpaTHOR matpuus va sextop B nafges sexrop X (dyiruns MYMHOWM), PeaynuTar
NOMECTHTE B Axanazon C3:C4,

MocTpoenne rpapukos gynkunii
X sin? XX € [— 1.4:1.9]

1
[pumep 1. MocTpofiTe rpadik diywkumn v = oyt
+X

Ana nocTpoerins rpadmka GyHKLHK HEOBXOIHMO CHAYANE NOCTPONTE TAGAHLY THAYeHMHi ryHKLHH NpH
PAMIHYHBIN  JHAMEHHAX APryMEHTE, TPHYEM APIVMEHT, COMMACHC VCNOBMID, WIMEHSETCH ¢
(puEcHpoBaHHBIM WwaroM, Hanpuwep 0,1, Bubop »roro wara ofyenonten HeofixoaMMocTEo Gomes
HAINAOHOTO  OTODpaMeHHd sHaucHHH QVHKUHH HE wnTepsane Tabviauun. CosgazHs TabHLY,
NPEICTARNEHHYK HA pHCyHEe. B aveliky Al BROIHM HaMANEHDE IHAYEHHE aprymenTa. 3aTem BUNOTHAEM
komanay lNpaska — Sanonuwrs — Mporpeccua,
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B pesiibTaTe AHANAIOH SUEeK TANONHHTEE IHAUEHHAMK ApTyMEHTA.
B sucitky B2 ssogns dopMyy (BeIPameHHE NPanoil MacT JaHHoi GyHiimim).
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C NOMOLIBI0 MAPKEPA ARTORANOHEHHA Hafaem 3naueHHs DYHKUHH HE OCTANLHOM AHATIAOHE.

') pan [pass P
WG 8 an

F5 . &
I TS R
i Y

3 A4 -1 44701 |
= 13 0948
4 12| 076358
B s
B 4| 080556
Al 05 026502
B Of 01513
i3 A7 00857
i 0B 0D
11, 05 007e4z
12 A ooz
13 03 0024884
14 02 npiEn

18 .0 00044

iE . N TIE s T aTE 2

Hna noctpocHns rpadHka GyHKUME BRIJSIHM QHANAIOH SHEEK, copepwaumil Talmumuy Inavedui
(WHKLHH M €€ ApryMEHTEl, W BBIIOBEM MACTCP AMArPAMM koManaol Beraska — Jlwarpamma. B
NOAEMBILIEMCH OKHE HeoBxomuMo Babpate saknanky Cranaaprdse w Twn — Dpaduk. 3atem woxars
IManee W nepefith Ha JAKIANKY PAA, B KOTOPOH YAANHTE B COOTRETCTRYHILEM MO/ Pan 1. seemgem
naspanne auarpamms Cpaduk ©yukumm, nicksem danee. B nonsMpliemcs okse B rpynne Hmewomemcs
yeTAHOBHTE JIMCT |, 4TO MpennoiaracT pasMelLeHHE QHArpaMMBL HA THETE, HE KOTOPOM BHINOMHANHCL
Boe pacteThl, Haman KHONKY FOTOBO, MOMY4HM rpaduk GyHKumY,
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MocTpoenne noBepXHOCTE
TEXHOIOTHIC MOCTPOEHHA NOBEPXHOCTER PRCCMOTPHM HA NPHMEpe,

Mpumep | MocTpouTs noBepxHOCTR ivHKMK Z(x, ¥) ¢ warom 0.2 npe -3<x<3 n -3<y=<3
Z(x,y) = ms{x? N ,1-'-" ¥e E_u.zuhrz:.
Hau aroro B wuediky A2 BRejWTe IHaMeHue -3 M 3ANOAHMTC cTonfcn A BHHI  SHAMEHHAMH
apiMeTHYecKoH nporpecchn ¢ warom 0.2 30 3uavenwa 3. B auvefiky Bl eeegure 3HayeHwe -3 M
wnonkuTe cTpoky | Bnpaso Inavennamy apuhmeTiyeckoi nporpecciit ¢ warom 0,2 10 sHaMeHHA 3.
B auefiky B2 saeanTe dopmyny: =

fe =COS(SA22+CH12)EXP(0 27(SAZ24CH1°2)

PacTarnTe dopamyay 510l auelikd b3 00 3navesnn x=1, Te. a0 suelkn B3Z, satem paiMHORBTE 3TY
thopmyny Ha Beck maccus C2: F32, 1.e 40 3HAYeHHA y=3

Jlanee CTPOMM NOBEPXHOCTE NS BAIMHHOIY MACCHBA! HANO BLIETHTE Maccue B2: AF3Z, peissars
Mactep anarpams H BuiBpate 8 Hew [losepxnocmn, vamae Jasee, TIpHCROHTE NOREPXHOCTH HAIBAHHE,
nepeiitt Ha Binanky OCH W CHATE Qnamok ok v, Hokars Jlanee W B NOABMBIICMCA OKHE BubpaTs
NOCTPOEHHE TIOBEPXHOCTH HA JTOM e JHCTE, JATéM HEKaTh roTos0. [loAydeHHYI0 NOBEPXHOCTH
oTHOPMATHPOBATE B COOTRETCTRHM © PHCYHKOM
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Jazanms 138 camocTonTens ol pabors

1} Pewmme cucTemy nuHefinbix ypassedil
2x+y+dz=7
2x—y=3z=-5
Ix+d4y=-Sz==14

2} Pewdte cHCTeMY NHHERHMX YPABHCHHA
Ix+2y=7

dx =5y =40
3) Moctpoitre rpadinks Gy HELHH.



ajy=¢e + Wx OTpeI0K NOCTPOEHHA W LWAr 3A0AHTE CAMOCTORTEEHO.

) v = 2sin 27 cosdmx

) 2 =cos’ 3 — cos e sin

4y Moctpoiite nopepxHocTs PYMKUKK } = 50X — 5in ) npy -3<x=3, -3<y<3 ¢ warom 0,1
5) TlocTpoiiTe noBepxHOCTs goyvHkumn N =5x" cos’ y—le"y:' npw -1<x<1, -1<y<| ¢ warom 0,1

Jaboparopuan pabora Ned

Jananme 1 [Noctpoire rpadux yHELHN
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Jazanme 2 [Mocrpoiite nopepxnocts dyHKumH ¢ marom 0,1

w3yttt 2
L=
Ixt —_}-'3..1'1 +yi =1

Zananme 3 HafinnTe poe KOPHH VPARHEHHA.
x'=2.92x" +1.4355x+0.791136

Pemenne: [lonmnom Tpethed cremedn umeer e Gonee Tpex pewecTeeHHmX wopwedi. Jlan wx
HAXOHICHHA KOPHH HCODXOAMMO NOKANHIOBATE NpeapapHTensHo. [locTpoum rpadme diyHkuHn M
npoTabynupyeM ee HA oTpeike, Hanpumep ot -2 Ao 2,1 ¢ warom 0.2, PesynsTaT TAbYNAUHH H NOCTPOCHHA
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Monuxom smeHseT 3uax Ha duTepeanax [-0.4:-02] [1.2:1,4] [2:2.2]. Dro ossauaer, YTO Ha
KAI0M W3 HHX MMCETCH KOpeHE nonnHoma. [lockonsky nonMHOM TPETsER CTENEHE HE HMEET Donee Tpex
KOpHEH, IMAYHT, BCE KOPHH NokaiHIoBaHu. Hafgem KOPHH NOMHHOMA METOOOM NOCHEIOBATEARHBIX

npuBausennil ¢ nomoubo komanaw Cepene — [ToaBop napameTpa.

OTHoCHTENRHAR — NOFPELIHOCT



BEIMHCICHHA H NPEALIbHOE HHEID HTepauMi  3804K0TCA HA BEIAJKES BriuncheH i AHANOMOBOTDG OKHA
Mapaserpes. OTkpaipaesoro komannoi Cepaud — [NapameTpel,

Ja7a0HM OTHOCHTEABHYIO NOFPeliHOCTE B NpejentHoe wHeno Hrepaumi, pasusive U0000] u
1000 cooTBeTCTBCHHD, B KavecTEe HAMATEHLIX IHAYCHHA NPHAGTHKCHAN BOIBMEM K KOPHAM BOOLMEM
mobkle TOMKH H3 OTPEIKOBR nokaniiaumd kopuel, nanpumep [-0.3]: [1.3[5[2.1]. seenem WX B AHANAAOH
aueex C2: C4. B auedixy D2 spenesm dopmyny:

=C293-2 9C22+1 4355*C2+40 791136
~ B e = ! E

Cronupyem ce 8 auciikn D3:D4. sadwmkcupyen kypeop 8 moGoli ceofoanoil suciike, 3atem

Aubepem komangy Cepauc - Iln,rlﬁui naEaMr:Tpa H JANOIHHM JHATOMOBOE GRHO.

WETAHORHTE B A4EAre: ;E,'z__' _'E
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Mocne wamarus OK cpecreo noafopa NapaMeTpa HAXoauT NPHONMMEHHOE IHAYEHHE KOPHA,
KOTOpOE NOMELLAETCA B Auelky C2. AHANOTHMHO HAXOJARTCA 188 APYTHX KOPHA.

T

032 102608
123 33607
201 353E08)

Zaganme 4 HalloHTe KOPHY YPREHCHHA
x +0.85x-0.4317x +0,043911 =0

Jatoparopuas padora Ned
3ananme 1. Cozpafime tabnuuy no obpasuy. B COOTRETCTEHE ¢ KEMIBIM MYHKTOM 38J4HHA 3ANOMHHTE
cTonbusl TaGIHLEL
17 PesviasTar BRIMHCISHHSR KEAAPATHOND KOPHA OKPYITHTE 10 YETHPEX OSCATHHHEIX IHAKOE,
2) PesynbTAT BRIMHCASHWR CHHYCR OKPVTIHTE 00 TPEX JECATHYHBIX 3HAKDE
31 Munumanesoe w3 ukcen A v B wafawre ¢ nomomblo GiyHrusH. PeayvawTar suBeaMTE B
MHCAOBOM fIOPMATE C ABYMA JECATHYHLIMHE IHAKAMH.

4) ORpyTaMTe pE3HOCTE MERAY dHehasi A H B ¢ noMOUIo cooTBeTeTRY RN dyHKuHn
5) Haiigyre sin(B), npeasapurensso nepesens mmavenne B ws panuan B rpagyce (8 * W180)
) Yrcno B 3annmwme puMckisi LH(paMi ¢ NOMOLILI0 COOTRETCTEYIOWER dyHKLHM
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Jaganme 2. Ha COPEBHOBAHMAX MO GHIYPHOMY KATAHHK CYALKY ERICTABMAH NEpaM OUSHKH 33
cnopTHeHE Takew. Cosgaite TaBnuuy no ofpasiy H NOJCHHTARTE HTOrOBYHY OLEHKY. OnpenenuTe
Kakad napa nobeamna.

T . S - O R I R ). T e SR R | K |
- Surypenc KRTH. ]
Viggermoa | Oy L | Cyma? | Cyms3 | Cyma4 | Cymeas | Cvmad | Cyasd 7 Cvisa B | Cyma? ]';'L:'f::
Tapa 1 31 54 53 54 55 54 53 5.3 5.2
[ Tapa2 | 5.3 5.4 5.2 23 54 54 f] 53 5.2
[apa 3 54 55 5.5 5.4 52 53 5.3 54 55
Tapa 4 51 LK 54 5.5 56 5.4 5.2 3 T4
[ Tlapa 5 35 5.6 5.0 54 5.2 53 | 53 54 5.4
Tapa & 56 3.7 5.5 54 33 56 | 38 5 |55 |

Jagamme 3. HipecTHa Temneparypa 33 HETWPC HEA&TH MO AHAM weaens (MMw, BT, ...). Onpeneanre
CPENHIK) TEMNEPATYRY MO JHAM HEACNE, CaMylo TEMyi W camyio xonomHyr uenenw. Tabnwmuy <
HEOGXOIMMEIMH TONAMH COBLAITE CAMOCTORTEIRHD.

Japanume 4. Kaxodl xanutan K HAKONATCA ¥ BAC HA Cuety HEPe3 M eT, echH Bel noacskuTe S pydnei B
Gank non P npoueHTes B MCCALL

DopMyNa BHYHCIEHHA CIOMHEN NPOLEHTOR:

K=5§ [ 1+ i J

100
Jananme 5. Japnaata Toprosoro aredta |50 Tee. gen.cn. EcaH oH npoaan Toeapos Gonsie, vem Ha 20
MTHIEH.E1., TO O NONY4AET MpeMuic B paswepe 3% OT BHPYMKM, 4 cCiH Gonpe, yem wa 30
MIH.IEH.eL, TO — 7%, CocrassTe TAGAHLY no ofpasiy W paccunTaiTe CTONDLEL.

BrIpytKa TTpenins Beero BATHCISHO
Arent 1 25 458 521
Arenr 2 84 521 698
Arent 3 4 785 269
Arent 4 12 158 789
[ Arent S 21 365 845
Yananne 6. OOwaBned wabop e WKoay MOJeAcH. K npeTeHaeHTKAM NPeNbABARIOTCR CASOYIINE
TpeboBaHHA:
- pocT He Hume 175 oM
- pec He Donee 55 Kr
- BOSpACT He cTapwe I3 neT
DangUTHE TMon PocT Bac BospacT [IpuasT
Tyx K 175 64 19
OpoaHeBa A 176 55 20
apenio K 179 62 19
IpyceHxon M 178 54 20
Il]epbaxoB M 185 68 27
Uurpaii b 8 182 72 22
IlafTopoBa .. 175 50 18
Mixaiinosa ;8 173 50 19

JlaGopatopuan pabora N5
Teopun seposTHocTeR
Mpi peweHHd MHOTHX 3A084 TEOPHH BEPOATHOCTER MEOONOAHMO MPoBOIHTE SHAHHTENRHEIR
ofLen BuMHCIEnHT, KoTophie yaobuo opraHiosath & Excel,
@opmyaa bepuyaan
BepoaTHOCTE HITOTORIEHHA HE ABTOMATHUECKOM CTAHKE cranaapTHo# netann pasua 0,8, Hafma
BEPOATHOCTH BOIMOKHOND YHCIA NORBICHHH GpaxopaHibx neraiel cpea 3 oTOOpAHHRIX.



Pemenme. C nosousto Excel HeCHO&HO OpPraHMIORATE PelleHHE JA0AYH C NOJAYHEHHEM
Py NLTATOR BWMHCIEHHA, W MOCTPOEHHEM MEpTEHA, COOSPHALErs  NOJHNCH pacnpeRedeHHA
BEPOATHOCTER {png-]}. ) .

D8 = ={DANTRSIIBACTR(SEAI AKTRDS1-S4) CTENEHS(FS! SEATTTENEHS( F41,081-484
EE%}E E | i

ok 1 W C B Sl - T N T N
1|  Pemesme. N= 5 p=0.2
e nt YHCND COMETaHIE HI 1T
3 = my! ATEMEHTON 10 M
| B =C o p" Q=g dpoparynn Fepiyrum
% m= 0 an-lﬂ.ﬁi?ﬁ'ﬂ | o
-] m= 1 Pya= 0,4086 04
[} m= 2 F;_uﬂ_ﬂ.ﬂmﬂ 1]
i m=3 Pys= 00812 03
(a| m= 4 Pys= 00064 &l
i}
8 m= & Pgs= 0,00032 . h 5 y g ; 3
L

Pucyuok | - MNpumesenne gopMyisl beprynau

ChMLes KPETHD WA PegHHA 3A0a4H.
Beemsre nanHbie & sueixd D1, F1 1 B4:BO. B avefiky D4 seeaunte dopsyny:
=(DPAKT P(DS1)(DAKTP(SB4)*DAKTP(DS1-5B4))) *CTENEHL(FS1;5B4)*
*CTENEHK(1-FS1:D31-5B4).

®yukun CTEIEHD (uscno; crenens) wAKTP (uncno) mMokHo BBECTH © KMARMATYPEL HIH
BLOBATE © NoMolpo Mactepa dynkunil, Bubpas kaTeropHiIo
MaTemaTHHccKRE.

Mocne wkonuposanma o gopmyns & sueiikd D3-DYaRTOMATHYECKH NPOBOAHTER BB HCICHHE
meex Tpebyembix sepostHocTed. [Mpusenennsii pparment sucra Excel nerko MOOH(HUKPORATE A4
pelueHnA modoi BePOATHOCTHOR 31a4H HA NPHMEHENHES thopsynel Bepuynnm.

MaTevaTHqeckan CTATHCTHEL

ChHonpwof HfeRTHEHOCTER BOIMOKHO NPHMEHEHHE JSKTPOHHEIX Al 104 PeIICHMH JANAY

MATEMATHHECKOH CTATHSTHEH.
Bapuanwonnbie PAILI ¥ MX XAPAKTEPHCTHEN

Mpu obcnenosanny meipaboren 1000 paounx uexa B OTUETHOM [OAY N0 CPABHEHMIO €
ApeABAYIIEM N0 cxeme coBCTBeHHO-CAy a0l Bubopky Drno otoGpanc 100 paboanx.
Heofxonumo:

) REIUMCTHTE CPEIHIoR PHAIMETHYECKYIO W IMCNCPCHIO PACTPERCIeHHA palouns no BupaloTRe;

6) NOCTPOHTH rpadik.

C nomowsty Excel HECTOMHO OpPraHWIORATR  BRIMHCIEHHE BeGOPOMHBIX  XAPAKTEPHCTHR
HHTEPBATEHOTD BAPHALHOHHOTO PRAA H NOCTPOHTE €70 KYMYIRTHBHYH) KPHEYIO (puc. 2).
Onuien KpaTKD Wark pelenns sanaqn. Baenure nanueie B aueiicn C4:C11LDI 1LF&:F11.
B auefiky D4 geeante dopayny: =Cd. Cronupyiime sty dropmyny B AHeHEH
D5:D10.
B suciiny E4 seenme dopsyny: =(C4+D4)/2. Cronupyiime sty Qopmyny B
sueiixn ES:E11.
B auefiry F12 peemwre dopmyny: =CYMM(F4:F11).
B sueiiky G14 speawre opmyny:
=CYMMITPOH3B(E4:E11;F4:F11)/F12.

B aueitky G4 sreanre dopstyny: =(E4-GS14)*(E4-G514). Cronupyiime sty hopyyny B auelikH
G5:Gl1.

B rueiicy H4 aeeanre dopuyny: =G4*F4. Cronupylite a1y (opuyiny B aucin H3:HI11,
B aueiky H12 preaure dopmyny: =CY MM{H4:H11).
B auefiky G15 seeaure dopmyny: =HIZF1L
B aueliky G16 sseaure dopmyny: =KOPEHB(G15).



Dyuiuun CYMM (uncnol; unenol; .. ), CYMMITPOH3B{maccks|; maccuel; .. ) w KOPEHB (qncno)
MOKHO BEECTH ¢ KNABHATYDH WM BROEITE © nomowso Mactepa dymkuni, BLOpIE KATETOpHIO
MaremaTH4ecKHE.

TL1A DOCTPOCHHA KYMYIRTHEHOH KPHBOR HeoGX0aMMD CHAYANA C NOMOLIEK PRa JaHHEIR HACTOT
NOCTPOMTE PAJL HAKOIUIEHHBIX HACTOT. Ilns atoro g Avehiny 14 peeaure wwcno 0, B AueRky 15 -
dopmyny: =F4, B aueiiky 16— dopmyay:=F5+J5. Cronupyiire 31y fopmyny 8 sueliku J6:112.

TManee pocnonL3yHTECH MACTEPOM OHATPAMM.

514 i f =C‘:|'MMI1F’DMSE{E4:E11;F4:F11}|'FIE
g I R P R R RN e e (TS R L N 2
n BrafopouHeme A ant EpncTin
BripalioTea B YacToTE i
OTweTHOM My & % ﬂm’fﬁ! [Home4BCTED
1 M Ay BBy F | pariT ) -
A i % x n [I,-I]l [I.-'ff'n. x "
o] |11 54 100 97 3 a92ps| 147852 %4 0
8| | 2 100 106 103 7 262 44 183708, 100 3
s (3 108 112 | 109 11 10404 114444 108 10
7 fa] 2 1 us 115 20 1764, 352800 1121 2l
o] | 5| 118 124 121 28 3,24 90,72 118] 4l
8| | 6 124 130 127 19 £0,84 115596, 124 £9
m |7 130 134 133 10 190,44 1904 40, 130 &8
ul {8 ] 1% 142 139 2 392,04 78408, 136 98
_l' > 100 g748| 142] 100
i cpemm: ;'[g*‘r'*-}“ T=111920
= AP O f-[';h-“-q]h 5= 87,48
- 0TI O | | ;.{'9,35
120
100
%su
- 1]
5 40
2 0
§ g2 94 100 106 112 112 124 130 136 142 148
=
Bupaborra, x%
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Puc, 2. Beusenerne BuBOPOUHEX XaPAKTEPHCTHE HHTEPBANEHOTD BUPHALMOHHOTD PAAA W EM0

rpadmk



opuyia 10BEPHTENEHOH BEPORTHOCTH

[ps oficnetoraHy  BbIpaloTEH 1000 paboumx UENa B OTHETHOM POy M0 CPABHEHMID ©
NpEALITYLLAM N0 CXEME cofcraeHHD-cTy Ao subopky Buno orobpano 100 pabouny. TMonyseHHbLe
pannbe npeacTarnetsl B Tabauue |, HeoBxommmo onpenciite.:

a) BCPOATHOCTh TOCD, HTO CPELHAR sripaboTka pabounx LEXA OTIHHAETCR OT cpenncii BbopoHOH
se Bonee qeM Ha 1% (no alconroTHoR peandnne);

) rpaHmMLBl, B KOTOPEX ¢ BEPOATHOCTRIO 0.9545 sawmouena cpeaHas BripaboTka paboYRK 1exa.
PaccMoTpeTh Cy4an NOBTORHOH SecnopTopHol BEIDOPKH;

) ofbem BROOPKW, NPH KOTOPOM ¢ BEPORTHOCTBIO 0,9973 orenoHeHne cpennell rupaboTEH
paounx v pwbopke OT cpeiHel paipaboTid Boex pafoqHN uexa He npepaoiiaer 1% (no aBeomoTHOH
BEAHUHHE ).

Pewenne. Pacemorpum aokymentsl Excel, noisonasoliie an8 1ANAHHDH BHOOPKH JAHHBIX B
COOTEETCTEMM C PACUCTHEIMH (OPMYIAMH PELLHTE mobyio w3 6 THNOB 38434 HA NPHMEHEHHE DopMyibl
NOBEPHTEARHOH BEPOATHOCTH MPH DLSHKE renepantHoil cpeauel (preymkn 3-3).

: KT - £ =HOPMCTPACTIHT)
3 - & T Le T _a T 7= lw it |4 g =
1 nnpwmnwmuﬁwimu OUEHKE CpegHEH])
2| cpeansR 3= 11929 | DOLEM FEHMEQANGHON COBORYTMOCTH | p= 1000 |
3 AUCNEQCMA 5= 748 o ues Bnlopim ! [o= 100 I
4| oOTconedme | 3=9.35
5 HaxowgeHne 0BEPHTENEHCH BEPOATHOCTH n,n.g_wfiuuuuﬁ cpeaHen
z NPEAenbHAR ouiklic , Ax=] Pl r-5, [sa)=®f=r
i : :
@ casiran g__-‘f;_?h‘g L i":r'- =107 | | 1:|EI.'.FI=54
E manpaT4ecKan PRI TR i —
L I I # 1 1 i §
alBER AR P .

Puc. 3 HaxowaeHHe QOBSPHTENBHOR BEPOATHOCTH 1A DLEHKH reHepanbHON cpenHei
BLNoaHUTE CReyiouHe WArk pelienna Janaun. Boegure aaHHbE B sueiins C2:C4. KK, HE.
Bauefivy E7 speaure opmyay: =KOPEHB(CIEK3).

Baueiiky E9 ppennre gopuyny: =KOPEHE{{C3K3)*(1-KVKI)).
Bavedixy HT speaute hopmyny: =0KP¥TJI(HG'ET:1).

Bauefiky HY ssenmre dropamyay: =0OKPYTJI{H&/E9;2).

Baueiiy K7 saeaute Gopuyny: =2*HOPMCTPACII{HT)-1. Cronupyire
a1y dopMyny B aueiixy K9,

dyuxunn KOPEHD (umeno), OKPYTJI(Hueno; wHeno paspiaos) u HOPMCTPACII(z) MomHG
BBECTH © KNABHATYPE WM © nomousio Mactepa dymEumiL, seifpas kareropmo MaTemaTuaeckne il

E11 - & =HOPMCTOBP({(1+C11)2)
- A 5T ¢ To s lernl T JTal & [ . M
HaxewaeHue JOBEpUTENBHOMO WHTEpBANAa ANA reHepancHOoW cpeaHen

= smny

NOBTOAMEA e 3 Ao Tis -
puOCpKa [ ¥ D.fﬁﬂi __t 1,00 o n |, 8706 | II_I?H SLE 1MW

pr e——

1
GecnoeTOpHERA T=-A<E<T+4
13, Buifiopea

A=t !.ﬁ'- |, T746 '| (11743 S5S 1097
1 L =

Puc. 4 HaxomIeHHe IOBCPHTENEHOMO HHTCPBALA TPH OUCHKE reHepaIbHOR cpeaHei
Chmues Wark peleHHs 3a0a4H.
RecaiTe JOBEPHTEIBHYH BEPOATHOCTE B Aueiky U1
B aueitky E11 peenute dopayny: =HOPMCTOBP((1+C11)2).
B sueiixi 111 w113 pBEIHTE COOTBETCTBEHHO (OPMYIbL: =E11*E7w=E11*EY.
B suefixn K11 u M11 seemure cooTseTeTaenHo opuyae: =C2-111 uw=C2+111.
B suciikn K13 # M13 BBeauTe CODTBETCTREHHD OPMY/IbE: =C2-113 u=C2+113.



Dy HELLHID HOPMCTOBP(pepoaTHOCTS) MOMKHO BEECTH ¢ KTABMATYPE HIM BRABATE © NOMOUILKY
MacTepa thyrKuMiL, Baripas kateropuio CraTacTRYeckne.

E20 - £ = EIEEIGCIHEISEIETIHTUIEE)

) A e [ ¢ L& I r | ¢ | w | ¢ 1 4 |
_ HaxompeHue ofbema BoIGOpKM NPH OLEHKE FeHEPANEHON cpeaHen
AOBEQUTENEHAR | . E ; | _= !
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Puc. 5. HaxowaeHne ofbema sIGOPKH MPK OLUEHKE reHepantiol cpeanei
BononuuTe CNeay e [ard peLleHds 3a0a4H.
Breaute J0BEPHTENLHVIO BEPORTHOCTS B Aeiky C16 H npeteikHyio olIHOKY
B sueiiry J16.
B sucitky E16 peeamte opmyay: =sHOPMCTOBPF({1+C16)/2).
B auciiky E18 peeaute Gopuymy: =(E16*E16*C3)/(J16*J16).
B aueiiky E20 ppeanTe (hopmyny:
=(K2*E16*E16*C3){E16*E16*C3+K2 =J16*J16).
B sueitky 120 seeante opMyny: =(E18*K2}(E18+K2).

4 MeToangeckHe YKAIAHHA 0 HTOTOBOMY KOHTPO1H

Hrorosmft xoHTpon: 3IHaHHN 1O JHCIMOHHE aMeTonsr obpaboTkH IKcTepTHON
HHpOpMALHH A TPOBOIHTCH B fopme 3ageta. i noAroTOBKH K HTOTOBOMY KOHTPOMO IHAHAT
no aucinnmae ¢MeTogs obpadoTis SECOEpTHOT HEfOopMaHED D 0DY9aAINNHECH HCNOAL3IYHT
MepeseHn BONPOCOB, NPHBEIEHHBIH B (OHIE OUEHOYHRIX CPEICTE. JaueTa NPOBOIHTCH B YCTHOMH
dopue. B Grner BRMOYeH OQMH TEOPSTHYSCKHH BOIPOC. Ha noaroToBky CTYACHTY OTBOTHTCA
20-25 munyT. Ha gudidepeHilHpoBaHHOM 324ETE OTBETE oOYYaKLIETOCA OLUECHHBAIOTCA C YHETOM
MX NOJNHOTHL NPABMAEHOCTH H APTYMEHTHPOBAHHOCTH C YHETOM MKANK! ONEHHBANHAA.

OueHKa «OTIHYHOY BHICTARNAETCH CTYASHTY, €CIH OH [Iy0oKO ® OPOTHO YCBOHI
NpOrpaMMHELT MaTEPHAN, HCUEPIIRIBAIOIE, TOCIC]0BATENRHD, HETKD H NOTHHECKH er0 H3araeT,
YMEEST TECHO YBA3IBIBATE TEOPHIO C MPAKTHROH, CRODOOHD COPARIACTCA © BOMNPOCAMA H APYTHMH
BHAAMH NPHMEHCHHA IHAHMI, NPH4EM HE JATPYIHACTCA ¢ OTBETOM [(PH BHIOHIMEHEWHH
jananuil, HCNOMB3YET B OTBETe MPOQECCHOHAIBHBIE TCPMHHEBL TIPABHILHO oD0CHOBRIBAET
NPHAEATOE PELIEHHE.

OUEHKa ¢XOpOLoy BEICTABIACTCA CTYACHTY, €ClH O TBEPO 3HAET MATCPHAL, TRAMOTHO
W TIO CYMECTRY HINAraeT ero, He JONYCKas CYMECTBEHHEIX HETOMHOCTER B OTBETE HA BONPOC,
MPABAIEHO [PHMEHAST TEOPETHHECKHE MONOMKEHMA MPH PelUeHHM NPAKTHYCCKHX BOTPOCOB,
BAAfeeT HEOOXOIHMEIMH HABLIKAMH H (IPHEMAMH HX BEIIOTHCHHA.

Oenka -!i].-',ﬂ,ﬂBJ[::'FHDpHI'Eﬂ]:-HﬁJ!- BEICTABRMACTCA CTYIACHTY, e OH HMSST IHAHHA TOARKO
OCHOBHOTO MATEPHANA, HO HE YCBOH €ro geTaneil, TOMVCHaET HETOYHOCTH, HEQOCTATOHHO
NpaBAIBHBE QOPMYTHPOBKH, HAPVIICHHA norgHeckol  mocneoBaTElBHOCTH B HIMOHCHHH
NPOrpaMMHOTD MaTepHATA.

Ouelka «HEYIOBIETBOPHTEIEHOY BHICTARIAETCA CTYOSHTY 33 OTCYTCTRHE JHAHKIE MO
HCLETITHHE, TPEICTABRISHAR N0 BONPOC, HENOHHMAHAE MATEPHANA N0 JHCIHILTHHE, HATHTHE
KOMMYHHEATHEHBIX «0apeeposs B 0DIIEHHH, OTCYTCTBHE OTBETA HA npeAnoKeHHbIi BONpoC.

5 Yyehno-MeTol4eckoe obecnedenne AMCHHNIHHE

5.1 OcuoBHan AHTEpPATYpa

| Banmun, K.B. DxoHomerpura ; yuebnoe nocobme [ K.B. Bangun, O.Q. Brctpos,
M.M. Cokonos. - 2-¢ W3a., nepepab. n mom. - M. WaaTa-lana, 2015, - 254 c. - babauorp. B




k. - ISBN  5-238-00702-7 : To e  [DmexTpommmii  pecype]. -
URL: hitp://biblioclub.rufindex. php?page=bookdid=114333

2 Jloppep, [A., Teopus npunaTha pemenwii: yuefpoe nocobue 118 CTYICHTOB
nanparnersa 230100,62 — MadopMarska i BEMHCIHTENBHA TEXHHKA. [DIeKTPOHHBIH pecvpe] /
I.A. Joppep. — Kpacnoapek : @TBOY BIIO «CHONPCKHA roCy IapeTBeHHEH TEXHONOTHECCKHH
YHHBEPCHTETY, 2013. - 180 C. - Pemnm NOCTY1A
https://biblioclub.ru/index.php?page=book_view_red&book_id=428834
hitps://biblioclub.ru/index.phpTpage=book_view_red&book_id=208939

5.2 JlonoaHuTe 1 bHAR INTEPATY pi

| Monennposatue cuctem: [lomxonw W Metoms : yueGuoe nocodue / B.H. Bonkosa,
I.B.Topenosa, B.H. Kosnos u ap. ; Mummerepereo oDpalopandd H HAayKW Poccritckoit
Meneparin, Cankt-TleTepdypreknil rocyIAPCTREHHEIH MOAHTEXHHIECKRH YHHBEPCHTET. - CI1G.
. Mamareascrao [lomurexsmdeckoro veusepentera, 2013, - 568 ¢ @ cxem., un., Tabn, -
Eutmaorp. ® kH, - ISBN 978-5-7422-4220-8 : To we [JnexrpoHHbIH pecype]. -
URL: http://biblioclub.ru/index. php?page=hook&id=362986

2 MurennexTvameusle cicTeMpl : yuebmoe nocofwe | A, Cemenos, H. Conosbes,
E. Yepnonpynosa, A. Llmranxes ; MunscrepeTso 00pajoBAHHA W HAYKM Poccuitckoii
Menepauny, QeaepaisHoe TOCYIAPCTBEHHOS DHIKCTHOC OOpAOBATENLHOC  YHPEHIAEHHE
BRICIIErD NpofeccHoBANsHOrD obpazobatns «penbyprexkiH roOCyAAPCTREHHEH YHHBEPCHTET R,
- Opemtypr : OFY, 2013, - 236 c ; To wme [Dnexrponseii  pecypel.
URL: hitp//biblioclub.ruindex php?page=book&id=259148

1 Mpanosa, B.B. OcuoBel Gusscc-unpopMarirn @ yieGnnk [ B.B. Heanosa,
T.A. Jéauna, AA. Canran ; Canper-TlerepOyprexil rocy1apcTBEHHBIH YHHBEPCHTCT | 01 pea.
BB. HWeamosoili, - CII6. : Msnerenscreo Canxt-TlerepOyprekoro  [ocyaapeTEEHHOTO
Vuupepcutera, 2014, - 244 ¢, : Tabn., an. - bubaxorp. B KA. - ISBN 978-5-288-05538-6 ; To xe
[GnexTponubiii pecype]. - URL: http://hiblioclub.ru/index. php?pape=book&id=438093

4 Yepsnimos, B.H., CucTeMEbI! AHATHI # MOIEIHPOBAHHE NPH PAIPADOTKE IKCMEPTHELX
chcTen: yuebHoe nocofue. [Daextponneii pecype| [ B.H. Hepnenuos, AB. Yepssmmos, —

TamGos - Hi-se Tamb. roc. Texs. ve-1a, 2012, - 128 ¢. — Pemum noctyma
https://biblioclub.rw/index. php?page=book view red&book id=277638

5 Cypuna, E. E. Meroam amamsa sxonomudeckodt wadopmann [Texcr] : yuehuo-
seTommyeckoe nocobue / E. E. Cypuna. - Opek : Hsg-so OI'TH (dummana) OI'Y, 2014, - 129 ¢
- ISBN 978-5-8424-0736-1. [JnexTpontbii pecype]

5.3 Mepuoauteckne nilanus

|, MypHat «BecTHHE KOMARKTEPHEX H HHHOPMALNOHNEIX TEXHOTOMMH »

2. Kypran « MAQOPMALHOHHBIE TEXHONOTHH H BEMHCAHTEIbHBIE CHCTEMEL

3. Mypnan «CTaHIapTh H Ka4ecTBOR

4, Hypuan «[Tpuxnannas ne@opMaTHRELS

5.4 Harepaer-pecypesl
5.4.1 CoppeMennbie npodeccHOHAILHEIE a3kl JAHARIX #  uH(GopMalEORNLIE
CNPaBOYHLIE CHCTEMbI:
1. Mudopmamnonnas cherema «Ennoe okno Joetyna k ofpasosare/TbHEM PECYPCams -
2. KnGepJlenunxa - hiips; Yevberleninka.ru’
3. VHuBepcHTETCKaA HuhopMauHonHad cHeTeMa Pocena — uisrpssia.msu.r
4, Becnnamiax 6a%a manusx FOCT - hiips:Adocplan.u’

5.4.2 Temaruueckue npodeccHonaibibie Galkl AAHAMX # HHOOPMATMOHHBIE
COpaBoIHbIE CHCTEMBIL:

1. Mopran wekyceTeensoro uaTeerTa — AlPortal

2. Web-Texnonornu — Web-TexHonornn



3. Onextponnad GnGnuoTexa HACTHTYTAE NPHIIATHON MATEMATHENR HM. M.B. Kenprnna

~ DaexTponnas OnbIHOTERR nybaukanuii HHcTHTYTa NpUKIANHOR MATEMATHKH HM. M.B.
Kenapnpa PAH

5.4.3 DaexTponnkie SN0 TEMHLIE CHOTEMEL
1. 3BC «YuupepeuTerckas nbanoTexa onnaiing — http://www biblioglub.rw
2, 9BC Znanium.com - hitps://znanium.com/

5.4.4 Tonoanurensusie Hurepuer-pecypekl

1. https:/www.ixbteom - Hurepher-wigasne 0 KOMIOBIOTCPHOH — TEXHHKE,
HHPOPMALMOHHELX TEXHONOTHAX H NPOrpaMMHBX NPOIYKTAX. Ha caiime myGIHEVIOTCA HOROCTH
IT. crate ¢ oD30paMu W TECTAMH KOMMBIOTEPHBIX KOMIUIEKTYROLUHX W MPOTDAMMHOTO
obecieveHRn.

2, httpwww.intuit.u — HHTYHT — HansoHansHeif oTk PHITRI YHHBEPCHTET.

3. https://frontender.info — IneKTPOHHBI XKYPHAN MO thpoHTEHI-pa3ipaloTRE

4. http:/feitforum.ru/SE/project/arkhipenkov_lectures  ~  Jlexuun N0 yTIPABACHHIO
MPOrPAMMHEIMH IPOCKTAMHE ZBTOP A, APXHICHEOB

5. httpf/leow - cafit gupMur paspadoTiHKa CepHH  TIPOTPaMM "1C:[Ipeanpuatue”,
NpeIHAIHAUCHHBIX T8 ABTOMATHIAUHE YNPARTEHER B YHETa HA OpPCANPHATHAX Pas/IHYHEX
oTpacielt, BHI0B ICATENEHOCTH B THNOB (HEAHCHPOBAHNA.

55 Tiporpammmnoe ofecnewenne, npodeccnonaibubie G2kl JAHHBIX
HHGOPMANHOHARIE COPABOMHEIE CHETEMBI COBPEMEHNEIX HHBOPMATHOHHEIX TEXHIONHil

Tun nporpaMMuory obecnedweHHd Hapmenopanpe | Cxema NHIEHIHPOBAHKA, PEXHM O0CTYIA

Moanueka Enrollment fior Fducation

OnepaunoHHas cHCTEMa %ﬁ‘j:? f:;}l:_':;;";;FES} 10 FOCY JApCTREHHOMY
No 2K/17 o1 02.06.2017 r;
KCTOBLIH peag Ceobomnoe [10,
e mm o Nﬂtcpad++ https:/‘notepad-plus-plus.org/
Hureprer-Gpaysep Google Chrome Becnnarnoe 110,

hittp: i www, gooele com/intlrwpolicics/terms/

[NporpaMMHas nuarTdopma 1ia

KomnnexT ana obyIeHHd B BRICHIHX |1

S e e e 1C: cpeaHAx yucOHBIX 3aBeICHUAX (NOCTABKA B
4 [lpennpuaThe § | pamgax JOTOBOPA OT 03.10.2011 r.), ceTenoii
NpenpRATHE
KOHEYPEHTHEIH I0CTY N
Kommuext ana obpasoBaTelbHBIX
; yupeRacHUi no Jorosopy:
FAPAHT > Ne 1448/2 o1 12.01.2015 1.;
HudopmaunoHio-npapopas =
CETEBOH AGCTYI
cHCTEMA
T — Komnaext 08 obpasosareibHBIX
¥ yupesaeHHR no aorosopy Ne 337/12 ot

[meoc

04.10.2012 r., ceTenofl JocTYN

6 MarepuaasHo-TexHnYecKkoe ohecnedenne INCuHILTHITE

YueOHble YIHTOPHH [1A NPOBENCHHA JAHATHI NEKUHOHHOTO THIA, CeMHHAPCKOND THAA,
OnA NpoBeJeHHA [PYNNOBRIX M HHIHBHIYANERHBIX KOHCYIBTAURA, TeKymero KOHTPOLR H
nposesyTosHol  arrectaumn, [lis  nposeienns  naboparopHEX paloT  HCMOMBIVEOTCH
koMneioTepHbli knace (ayn. Me 4-113, 4-116, 4-117), ofopyaopanuLil cCpecTRAME OPITEXHHKH,
NPOTpaMMHBIM OOECTICHEHHEM, TIEPCOHAIBHEIMI KOMIbIOTEPAMH, obbeMHEHHMMH B CEThL C
prxogoM B Hatepher,



AYIHTOPHA OCHALICHE! KOMILICKTAMH YHCHHUECKOH sefent, TexHHYECKHMH CPEICcTBAMK
offyHenns, CyAMMMH 1A DpecTaBIeHna yuebuod nrGopMaliE GonsIoH ayIHTOPHH,

MomewmeH A 41 caMocToaTenbHol paboTsl oOyHAIOUHNCA OCHAITIEHE] KOMOBIOTEPHOR
texHnKoll, noakmouckHol K cetn aMaTepers, u obecneusHHeM J0CTYNA B AIEKTPOHAVIO
HEhOPMALHOHHO-00PAI0BATENEHYHD  CPedy Opckore  TYMaHHTAPHO-TEXHOMOTHHECKOTD
wHeTHTYTA (Qiamana) OTY (aya. Ne 4-307).

HanmeHoBaHRE NOMEHCHHA MarepramsHOe-TeXHHUECKOE oDecne e
YyefiHLe ayuTOpHN: Vyebuas Mefenk, KIACCHAN JOCKA,
- JUIA NPOBENEHAA 3AHATHIE AEKIHOHHOID MyJIsTHMENHIHOE 0DopyloBaHe {npoexTop,
THNA, CEMHHAPCKOTO THIIA, axpan, HoYTOYE ¢ BEIXOAOM B CETh aHuTepreTy)
- /18 TPYMNOBEN H HHIHBRAYAILHBX
KOHCY/IRTALNH;

= JUNA TEKYIEro KOHTPOIA B
NPOMERYTOUHOMH aTTeCTallHH

KoMNe0TepHEIE KTACCHE Nod-113, 4-116, | YueGuan melenk, KOMIEWOTEPE (29) € BHIXOIOM B

4-117 ceth «MnTepueTs, MPOSKTOP, IKPaH, THUSHIHOHHOS
nporpaMMHOe 00eCTICHCHHE
[ToMeimenye 1TA CAMOCTORTENEHON VyehHan Mehenh, KOMILIOTEPE! {3) € BRIXOZOM B
paboTR 0DYHAIONIHXCH, V18 KYPCOROTO ceth «MuTepuers | obecniedeHHEM NOCTYTIA B
MPOCKTHPOBAHUA (BLIOTHEHHA KYPCOBEIX | HICKTPONHYIO HR(OPMALIHOHHO-00PAI0BATEABHYIO
paboT) cpeay Opckoro ryman HTAPHO-TEXHOMOTHHYECKOTD
ureTHTvTa (uawana) OI'Y, nporpaMMHOe
| odeCneYeH e

[lna mpoBeeHHA 3AHATHE JEKOHOHHOIO THIA HCMIOME3YIOTCH  CACOVIOWE HABOpPLI
NEMOHCTPALHOHHOTO OBOPYIOBAHNAA H yuelHO-HATTAIHbE MoCcoOHA:
- Npe3eHTANEH K KYPCY JIEKTEHA.




